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IIporpamMa aucnunauHbl «MaTepualoBeleHHEe U TepMHUYecKas o0paboTkay IO HaIpaBIECHHIO
29.03.04 «TexHoJiorusl XyA0KeCTBEHHOI 00paboTKH MaTepHAJIOB» U NMPOQUIIO IOATOTOBKH
«CoBpeMeHHbIE TEXHOJIOTHH B IPOH3BOACTBE Xy/I0KEeCTBEHHBIX H3AeIHi», «XyI0KeCTBEH-
HO€ NMPOEKTHPOBaHHE M IM(POBBIE TEXHOJIOTHH B I0BEJIHMPHOM MPOU3BOJACTBE) YTBEpXKIeHA
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HuIo noAroToBkH 29.03.04 «TexHoJsiorusi Xya10:KecCTBeHHOI 00padoTKH MaTepHAJIOB» H IIPO-
¢unsm moarorosku «CoBpeMeHHbIE TEXHOIOTHH B NPOM3BOACTBE XYI0XKeCTBEHHBIX H3/Ie-
JHiD, «XyAoKecTBeHHOE NPOEKTHPOBAHNE H IU(POBBIE TEXHOJIOTHH B IOBEJHPHOM Ipo-
H3BOJCTBE»

Jlo1., K.T.H. %/ J1.C. Bypues / « 2 » W(B\ 2021r

IIporpaMMa yTBep)KA€Ha Ha 3acelaHHH Y4eOHO-METOIUYECKOH KOMHCCHH (aKyjbTeTa
MaIIMHOCTPOEHUS

« 20 » Yoz 2021 r., mpotoxoa Ne ﬂ'f/
IIpeacenarens KOMUCCHH g2z |AH. Bacuibes/




1. Ilesiu 0OCBOEHUSA TN CHUTNIUHBI

Jucnunnuna «MatepuanoBeaeHle U TepMudeckas 00paboTKa» OTHOCUTCA K YUCTY y4eo-
HBIX TUCIUIUINH, (POPMUPYIOIIUX CHEIUATbHBIC TPO(ECCUOHATBFHBIC 3HAHUS 0 HAIPaBICHUIO
29.03.04 «TexHoyOTHsl XYJIOKECTBEHHOW OOpabOTKM MaTepHaIOB» W MPOQPUIIO MOATOTOBKH
«CoBpeMEHHbIE TEXHOJIOTUU B MPOU3BOJICTBE XYJI0KECTBEHHBIX H3JEIUN», «XYHA0KECTBEHHOE
MIPOEKTUPOBAHKE U IIU(PPOBbIE TEXHOJIOTUH B IOBEITMPHOM IPOU3BOJICTBE)
K 0CHOBHBIM LIeJIIM OCBOCHUS AUCIUILTUHBI «MarepranoBeieHne U TepMrudecKkas o0padoTkay
CJIeTyeT OTHECTH:
- MOATOTOBKA CTY/ICHTA K JACSITEILHOCTH B COOTBETCTBUU C KBATH(PUKAITMOHHON XapaKTePUCTHU-
KOH 110 HalpaBJIEeHUIO;
- IO3HaHUE NMPUPOBI U CBOMCTB MAaTEPHAJIOB, & TAK)KE METOAOB X YIPOYHEHUS U JEKOPUPOBa-
HUS IPU U3TOTOBJICHUH XYJ05KECTBEHHBIX U3/IEIIUM.

OcHoBHbIE 3a1a4H:

- U3YYUTh OCHOBHBIC MOHATHS, TEPMUHBI U ONIPEENICHHs B 00JIaCTH KOHCTPYKIIMOHHBIX U
(GyHKIIMOHAJIBHBIX MaTepHaJIOB (MApKUPOBKA, CTPYKTYpa, CBOICTBA);

- 03HAKOMHUTH CTY/IEHTOB C OCHOBHBIMH KJIACCAMU MaTE€pHaIOB, UCIOIb3YEMBIX JUIS XY-
JI0KECTBEHHO-TIPOMBIIIJICHHON MPOAYKIINH;

- U3Y4YUTh COCTaB, CTPYKTYpy M CBOMCTBa XYy/I0’KECTBEHHBIX MAaTEPHUAIOB PA3IMUHBIX

KJIaCCOB;

- OCBOUTH OCHOBBI TEPMHYECKOM, XMMMKO-TEPMHUYECKOH U TEpPMOMEXaHHYECKOHl oOpa-
00TKM (BIMSIHME HArpeBa, HACHIILAOLIEH cpeabl HA U3MEHEHUs CTPYKTYpbl U CBOMCTB MaTepua-
JIOB);

-103HaTh (PU3UYECKYIO CYIIHOCTDH SIBJICHWH, MPOUCXOMSAIIMX B MaTepHajax B YCIOBHSX
IPOM3BOJICTBA U HKCILTyaTallUH;

- U3YYUTh OCHOBHBIE CBSI3M MEXIY CTPOCHHEM MaTepHAJIOB M UX CBOWCTBaMU (BIHMSIHHE
pasmepa 3epHa Ha MEXaHUUECKUE CBOMCTBA METAJUIMYECKHX MaTepHajIoB);

-Hay4UTh CTYAECHTOB IPaBUJIBHO BbIOMpaTh MaTepuaj, Ha3HayaTh ero oOpaboTKy c Iie-
JbI0 TIOJTYYEHUS 3aJaHHOM CTPYKTYpBl M CBOMCTB, 0OecHeuMBaIOMIUNA HEOOXOAUMBIM KOMILIEK-
COM CJTYEOHBIX U ICTETUYECKUX CBOWCTB.

2. Mecto nucunminnsl B ctpykrype OOII 6akanaspuara

HucuunnuHa «MarepuanoBefieHHe U TepMudeckas o0paboTKa» OTHOCHUTCS K 00s3aTesb-
Hol yactu broka 1 «/{uctuniauss! (MOysH)» M BXOAUT B 00pa3oBaTeIbHYIO IPOrpaMMy MOAro-
TOBKU OakayiaBpa 1o HampasieHHio moarotoBku 29.03.04 «TexHomorust xya0kecTBEHHOM o0Opa-
00TKH MaTepHuaioBy, npoduias «CoBpeMeHHbIE TEXHOJIOTHH B NMPOU3BOJACTBE XYA0KECTBEHHBIX
U3JIeNH, «XyA0KECTBEHHOE MPOSKTUPOBAHUE U LIU(POBBIE TEXHOJIOTUHU B IOBEIMPHOM IIPOU3-
BOJICTBE», OYHOI (POpMBI 00yUeHusl.

Jucnunnuna «MatepuanaoBeieHrue U TepMudeckas 00padoTkay B3aMOCBsI3aHa JIOTHYECKU
U COZIePIKaTEeNIbHO-METOAMYECKH CO CIETYIOIUMH TUCIMIUTMHAMU U nipakTukamMu OOIT:

B o0s13aTenbHoi yactu baoka 1 «/(ucuunianusl (Moxyan)»:

-BBICIIIAsl MaTEMaTHKa,

-pusuka;

- XUMUS;

- TEXHOJIOTHH MPOU3BOJICTBA XYA0KECTBEHHO-ITPOMBIIIIIEHHBIX 00bEKTOB

B uwactu, ¢opmupyemoii ydyacTHHKaMH o00pa3oBaTejbHBIX OTHoweHuil biaoka 1
«ucuMmInHbL (MOIYJIN)»:

- IUTEHHBIE CIIJIaBBI TSl XyJOKECTBEHHBIX M3/IEIHN;

- TOKPBITHS MaTEPHAJIOB;

- KOHTPOJIb KQU4eCTBa XY0KECTBEHHBIX U3/IEIUN

3. IlepeyeHb NJIAHMPYEMBIX Pe3yJILbTATOB 00y4YeHHs MO JUCHMIIMHE (MOAYJII0), COOT-
HeCeHHbIe ¢ IJIAHUPYEMbIMH pe3yJibTaTaMHU 0CBOEHHS 00pa30BaTe/IbHOM MPOrpaMMbl



B pesynbraTe OCBOCHUS AUCIUILIUHBI (MOAYIs) ¥ 00ydaomuxcs GOpMUPYIOTCS CIIeay-
IOIME KOMIIETEHIUU U JOJKHBI OBITh JOCTUTHYTHI CIENYIOIIUE PE3YIbTaThl 00YUYEeHUs KaK 3Tall
(dbopMHpOBaHHUS COOTBETCTBYIOLINX KOMITETECHIIUNA:

B pe3yabTare ocBoeHuUs

Kox xomme- oOpa3oBaTeJIbHOM NPoO- IlepedyeHb muIaHMpPyeMbIX Pe3yJibTATOB
TeHIUH rpaMMbl 00y4arommics 00yuyeHusi 0 TUCHUILINHE

JOJI’KeH 00,1a1aTh

OIIK-3 CnocoOeH TMpoBOANTH W3- | 3HATh:- (PU3UUECKYIO CYIIHOCTH SIBJICHUH,
MEpEHUS TApAMETPOB CTPYK- | MPOUCXOSIIMX B MaTepuaigax B YCIOBHUAX
Typbl, CBOMCTB XYyHO)KE€- | IPOU3BOJICTBA U IKCILTYaTALUU;

CTBEHHBIX MaTE€pPUAIOB, XYy- | - OCHOBHBIE METOJ/Ibl HCCJICIOBAHUS CBOMCTB
JIO’KECTBEHHO- MaTepHaJIOB;

MPOMBIIUIEHHBIX OObEKTOB M | YMeTb:- TPHUMEHITh METOJbl CTaHJAPTHBIX
TEXHOJIOTMYECKUX  MPOLEC- | UCIIBITAHUM IO ONMPENECICHUIO CBOWMCTB M TEX-
COB HX M3TOTOBJICHHS HOJIOTMYECKUX [IOKa3aTelled MCIOJIb3yEeMbIX
MAaTEPHUAIOB U TOTOBBIX U3JICIIHIA.

BJIaJleTh: - HEKOTOPHIMU SKCIIEPUMEHTAJb-
HBIMU METOJIMKaMM M TEXHMKOW MaTepualio-
BEIUCCKUX HCCIICIOBAHMMI

4. CTpyKTYpa H coiepKaHNe JUCIUILTHHBI

OO0mmast TpyI0eMKOCTh JUCITUILIMHBI COCTABIISICT 8 3a4eTHRIX eAWHMII, T.e. 288 akagemu-
YEeCKHUX 4acoB, U3 HUX 144 4acoB Ha CaMOCTOSTENBHYIO Pa0dOTy. AyAUTOPHBIX 3aHATUH 144 ya-
COB, JICKITUU — 72 Yaca, JJabopaTopHbIe paboTHl — 72 Yaca.

HucuuruinHa «MarepuanaoBefieHne U TepMudeckas o0paboTkay U3ydyaeTrcs Ha BTOPOM U
TPEThEM Kypcax.

Tpernii cemectp: nexkuuu — 18 yacos, nabopaTopHble paboTsl — 18 yacoB, popma KoH-
TPOJIS — DK3aMeEH.

YerBepThlii cemecTp: neknuu — 18 gacos, maboparopusie pabotel — 18 gacos, popma
KOHTPOJIS — 3aYeT.

IaTeiii cemecTp: Jiekiuu — 36 JacoB, TaboparopHble padoThl — 36 9acoB, ¢opMa KOH-
TPOJISE — DK3aMEH.

CtpykTypa U coaep)aHue AUCHUIUINHBI «MaTepuanoBeiecHue U TepMuieckas o0padoT-
Ka» [0 CPOKaM ¥ BHJaM paboThI OTpaxeHsl B [Tpunoxenun 1 .

Conep:xanue pa3ies0B IMCHUUILINHBI

BBoanas gacth

3HaueHHe U 3a/auyd Kypca XYI0KECTBEHHOIro MarepuanoBeleHus. Poiab maTepuasioB B
COBpPEMEHHON TexHHKe. PaboThl OTEYECTBEHHBIX M COBPEMEHHBIX YUYEHBIX B 00JacTH
MaTepUalioBeIcHUs. MaTepuanoBeIeHHE, KaK HayKa, U3y4arollas CBOMCTBA MAaTEPUAJIOB B CBSI3U
C UX cOCTaBOM U cTpoeHueM. Kiaccudukamus maTepuaios.

DuU3uKO-MeXaHUYeCKHe CBOMCTBa MaTepuaioB. CTpoeHHe MaTepuaJIoB
OcHOBHBIE TIOHATHSI O CBOWMCTBAaX MaTepuaioB. TBEpPAOCTb, MEXAHUYECKHE CBOMHCTBA,
oIpezeIsieMbIe ITPH CTATUYECKOM PACTSKEHUU, YapHas BA3KOCTb. SIBIEHNE XJIaJHOJIOMKOCTH.



Yeranocts MaTepualioB, IpPeAen BBIHOCIUBOCTU. M3HOCOCTOMKOCTB. XpyNKOE U BS3KOE
paspyLIcCHHE.

Tunsl cBsizel B TBEPABIX Tejaax. MeTajulMuecKuil TUI CBS3U. ATOMHO-KPUCTAJUIMYECKOE
CTpOE€HHE MeTauIoB. THIIBl KPUCTAUIMYECKMX PELIETOK, UX XapaKTepUCTHKHU (mapamerp,
KOOpJMHAIIMOHHOE YHCJO, IJIOTHOCTh YIAKOBKH), W30TPOINHUs, AaHU30Tpomnusa. ToueyHsle,
JMHENHBIE U MOBEPXHOCTHBIE AE(PEKTHI, CTPOEHUE PEaJIbHBIX METAUIOB U CIUIABOB (BaKaHCHH,
JUCIIOKAllMY, IpaHullbl 3epHa). TeopeTudeckass M peajibHas MPOYHOCTb METAIUIOB, BIIUSHUE
nedexToB. I1yTu MoBbIIeHNs IPOYHOCTH METAIIIOB.

Kpucramnmszanus MeTasloOB IIEpBUYHAs M BTOpUYHAsA. TepMOJMHAMHYECKHE OCHOBBI
¢da3oBbIx mpeBpauieHUd. KpuBble OXJaXAEHUSA, CTENEHb MEpPeoXJakIeHUs, (HaKTOpHI,
BIMAIOIIME HA IIPOLECC KPUCTALIM3ALMM, CBSA3b MEXKAY CTEIECHBIO NMEPEOXIIAXKIACHUSA, YUCIOM
LIEHTPOB  KPUCTAJUIM3allUK U  CKOPOCTBIO  pOCTa  KPUCTAUIOB. BenuumHa  3epHa.
MoudunupoBanHbIe )XUIKOCTH MeTaa. [lomumopdHbie npeBparieHus.

Teopus criaBoB

[Tonsatus o cnnaBax. OrmnpenesieHUe TEPMUHOB: CIUIaB, CHUCTEMa, KOMIIOHEHT, (Qas3a.
TBepable pacTBOpPBI, XMMHYECKHE COCIMHEHMS. J(MarpamMmpl COCTOSIHUS JBOMHBIX CILIABOB,
METO/bI UX nocTpoeHus. OnpeneneHre XMMUYECKOro cocTaBa (a3 IpH UCHOIb30BAaHUU IIPaBUIIA
KOHIIeHTpanui. JleHapuTHas JTUKBaIus B TBEpABIX pacTBopax. [IpaBmiio ¢a3s.

Jluarpamma COCTOSIHUSA JK€J1€30-1IeMEHTHUT. XapaKTepUCTUKH KOMIIOHEHTOB. CTPYKTYpHBbIE
cocTaBisifoMe W (a3pl Ha JUarpaMMe >Kene30-IeMEeHTHT. CyIHOCTh 3BTEKTHYECKOTO W
IBTEKTOUJHOIO mpeBpamieHuil. [IpuMeHeHne npaBuia KOHLEHTpaluil W mnpaBwia ¢a3 Ha
JiarpaMMe JKeJne30-IIeMEHTHT.

Bausinue yriepoja ¥ OCTOSHHBIX IpuMecel Ha cBoiicTBa ctanu. Kiaccudukanus cranei
10 crioco0y MPOM3BOJICTBA, HA3HAUYEHUIO M KauyecTBY. MapKHpOBKa YTIEPOIUCTHIX CTAJICH.

Yyrynsl ¢ rpaduTOM, MOJOBUHYAThle U Oesble. BiusHHE CKOPOCTH OXJIQXKIEHHUS U
XUMHUYECKOI'0 COCTaBa YyryHa Ha CTpyKTypy. OTOen uyryHoB. CTpykTypa, CBOICTBa, obnactu
NPUMEHEHHUS U METOJIbl TMOIYYEHUsS CephIX, KOBKUX M BBICOKOIPOYHBIX YYI'YHOB. MapKHpOBKa

YyT'YHOB.

Haknén un pexkpucrauinsanus

Bausiaue miactudeckoil nedopmanuu Ha CTPYKTYpPY M CBOWCTBA MeETayIOB. MexaHH3M
MJIACTUYECKOM AeopMaliii MOHO- U TIOMKpHUCTAIIOB. Haknén mpo0rto, 00paboTka porKaMu.
[IpuMeHeHHEe TMOBEPXHOCTHOTO HakJiena B MAIIMHOCTPOSHHH. Bo3Bpar, MOIUTrOHHU3ALMA.
[lepBuuHass u coOuparenpHas peKpUCTaUIM3alMsg. XOJIOAHAs U ropsyas JedopManus.
TepmomMexaHnnyeckas 00paboTKa.

TepMuueckass 1 XMMHKO-TepMUYecKasi 00padoTka
Teopus Tepmudeckoir 00paboTKH

Bunpr Tepmudeckoit 00paboTku craneit. [IpeBpamenus npu HarpeBe crainu. Poct 3epHa
ayCTEHUTa, HACJIEICTBEHHOE U JACWCTBUTENBHOE 3€pHO B cranu. lleperpeB m mepexor.
[IpeBpalienrie aycTeHUTa OpPU HENPEPHIBHOM OXJaXKIEHHH. JluarpaMma H30TEPMHUUYECKOTO
npeBpauieHust aycreHuta. llepiuTHoe mpeBpamieHre. MapTEHCUTHOE MNpeBpallleHue U €ro
ocobeHHocTu. IlIpeBpaiieHne mHpu OTIYCKE, CTPYKTypa M CBOWCTBA CTaJld IpPHU OTIIYCKE.
Otnycknas xpynkocts [ u Il pona.

[TpokanuBaeMOCTh M 3aKaJIMBAEMOCTh CTaIH, (PAKTOPHI BIUSAIOIIME HA MPOKATMBAEMOCTD:
BJIIMSIHAE JIETHPYIOIIMX 3JEMEHTOB, pa3Mepa 3epHa ayCTeHHMTa, HEPACTBOPUMBIX KapOWUIOB U
BKJIIOUeHUH. Meronuka  ompeneneHus ~ KPUTHYECKOro  JAMaMeTrpa [0 Juarpamme
IPOKAINBAEMOCTH.

TexHomorust TepMUUIECKON 00pabOTKH

OO0mrast XapaKTepUCTHUKA MPOLIECCOB TepMUUecKoit 00padoTku. Omxur I pona 6e3 dazoBoit

nepekpuctaumzanuu. Omxur Il pona ¢ ha3oBoit nmepekpucTaIN3auei.



3akanka craau. OCHOBHBIE MapaMeTphl Ipoliecca: TeMIlepaTrypa HarpeBa, UIMTEIbHOCTD
HarpeBa, CKOpPOCTh oxJaxiaeHus. OCHOBHblE TpeOOBaHHSA K 3aKaJIOYHBIM cpeaam. MeTonbl
3aKallKd: TpOCTasi, NpepbIBUCTas, CTyleHYaTas W wu30TepMuueckas. JlegekTsl 3akaiku:
oOpa3oBaHue TpeuuH, aehopmains, OKUCICHHE U 00e3yriaepokKUBaHHE MOBEPXHOCTH, METOIbI
0OpBLOBI C HUMHU.

OcHoBHBIE TapaMeTpbl MPOLIECCOB OTMYCKa YIIIEPOJUCTHIX M JIETUPOBAHHBIX CTalei.
O6paboTka x0J0J0M. BimsHue 3aKaJku W OTHyCKa Ha MEXaHWYECKHE CBOWCTBA CTaJH.
VYaydienue cranm.

[ToBepxHOCTHAs 3aKayKa, BUABI U 00JaCTH IPUMEHEHUSI.

XHUMHUKO-TepMHUEcKasi 00paboTKa

@u3nuecKue OCHOBBI XHUMHKO-TEPMUYECKOH 0O0pabOTKH, MOHATHE O KOd(pQHIUEHTE
mubdy3un. llemeHTanus, peXUMbl HACBIEHUS M TMOCIEIYIOIIUX TepMUYEeCcKoi 00paboTku
YIJIEPOAUCTBIX W JICTHPOBAHHBIX  CTajei, BUABI IHpolecca, O0OJaCTH TNPUMEHEHUS.
HutponemenTanusi, BUAbI Ipoliiecca, peskuMsbl, o0nactu npuMeHeHus. [Ipumenenue atmocdep c
ABTOMATHUYECKUM DPETYJIUPOBAaHHEM IIOTCHLIHANA YTJepoja [Uis Tpolecca LEMEHTAluu |
HUTPOIIEMEHTAIIUU.

AzotupoBanue cranu. Crand ais a30THPOBAHUS, PEKUMBI HX TEPMUUYECKOH 00pabOTKH,
obOnactu mpuMeHeHus npoiecca. HoBble METOIpI XUMUKO-TepMHUECKO 00paboTku. JlazepHoe
JIETUPOBAHHE.

MaTtepuaJjbl A5 Xy/10:KeCTBEHHBIX H3/1eJIHii

JlerupoBaHHbIE CTaU

@a3pl, o0pa3yemble JETHUPYIOIIMMH DJJIEMEHTaMH B CTallsiX. BIiMsHUE JErHpyrommx
JJIEMEHTOB Ha MOJUMOpP(H3M Keje3a, Ha CBOHCTBa ¢eppura U aycreHUTa. BuusHue
JICTUPYIOIINX 3JEMEHTOB HAa KWHETHKY M30TEPMHYECKOTO NMPEBpAICHHUs ayCTeHUTa. BriusHue
JETUPYIOIIUX 3JIEMEHTOB Ha MAapTEeHCUTHOE IpeBpallleHue M MpeBpallieHHe IMpH OTITYCKE.
OCHOBBI palMOHAIBHOIO JIETUPOBAHMS CTAJM U POJb OTHAEIBHBIX JETUPYIOUIMX 3JIEMEHTOB.
Oco0eHHOCTH TepMUUECKOM 00pabOTKU JIETMPOBAHHBIX CTAJEH.

Knaccugukanus nerupoBaHHBIX CTajlel MO CTPYKTYpe€ B HOPMaJIM30BaHHOM COCTOSTHUH.
MapkupoBKa JETUPOBaHHBIX CTajled, MX NPEUMYIIECTBA MO CPABHEHHUIO C YIJIEPOAMCTHIMHU.
JledpexThl nerupoBaHHbIX cTanel (mu@epHbIi n310M, (pIOKEHbI, OTITYCKHAS XPYIKOCTB).

[[BeTHBIC METAJIIBI U CTUIABHI.

Menp u ee cBoiicTBa. JlaTyHu, OpOH3BI, MENBXHOPHI, HEH3WILOEPHI, KYHHAIH: COCTaB,
CTPYKTYypa, CBOWCTBA U 00J1aCTH IPUMEHEHUS.

AnroMuHU U ero cBoiicTBa. JIMTelHbIE aMOMUHUEBLIE CIIaBbl, 00OJACTH MPUMEHEHHS.
HedbopmupyemMbie aTlOMHUHUEBBIE CITJIaBbI, COCTAB, PEXKUM TEPMHUYECKON 00pabOTKH, CBOWCTBA,
o0nacTu MpUMEHEHHS.

Cepebpo u ero crmiaBsl. CriaBel cepedpa ¢ Meapto. Jlmarpamma cocTosiHUS cepedpo —
Meab. CepeOpsHbIe CIIIaBbl Pa3IMYHbIX POO.
30J10TO M €ro CIuiaBbl. JIByXKOMIOHEHTHBIE CIUIaBbl 30510Ta. CIUlaBbl 30J0Ta C MEbIO, cepeod-
poM. JlnarpaMMBbl COCTOSIHUS 30JI0TO — M€]lb, 30JI0TO — cepebpo. MHOTOKOMITOHEHTHBIE CIUIaBbI
30710Ta. 30JI0THIE CILJIABBI PA3JIMYHBIX MP00. BiusiHUE JIETHPYIOMUX AIEMEHTOB M MPUMECEeH Ha
CBOICTBa CIUIaBOB 30510Ta. TutaHoBeIe cruiaBhl. [InatnHa u ee cruiaBbl. J{M3aiiH METAITHYECKIX
A3 0CTINH.

Kamens B qu3zaiine

Yyenue o MUHEpaJIbHOM BeliecTBe U (opmax ero opranuzanuu. OOImas reoyorus, Mu-
Hepanorusi, nerporpadus. [aBHelne MUHEpAIbl, OCHOBHBIE THIIBI OCAJOYHBIX, MarMaTH4e-
CKHX U MeTaMOp(pUYECKUX IMOPOJ], OCHOBHBIEC BU/IbI MOJE3HBIX UCKONAeMbIX. Bubl, CTpyKTYypa u
CBOICTBa MUHEPAJIOB, MCIOJIb3YEMbIX B IOBEIMPHOM IMPOU3BOJCTBE. ['eMMoIornueckas xapak-
TEepPUCTHKA MUHEPAJIbHBIX 00pa30BaHMil, BUJIbI OTPaHKH KaMHEH.

Crexio



Hcropus crexnonenust. CoctaB U CTPYKTypa HEOPTaHMUECKOTO U OPraHUYECKOI0 CTEKIIA.
dusnueckue M TEXHOJIOrM4Yeckue cBoiicTBa crekos. CrocoObl MOBBIIEHHUS MEXAaHUYECKHX
cBoMcTB crekoi. Cutamibl. JlekoprupoBaHUE CTEKIIOU3IETUH.

Kepamuka

Kparkas ucropuueckas crpaBka. Kiaccuduxanus BUI0B MaTepuasia, €ro CoCTaB U CTPO-
€HMe; TOHYapHas KepaMHKa, TeppakoTa, Mailonuka, gasHe, papdop. KoHcTpyKkIMOHHBIE U 3CTe-
THYECKHE CBOMCTBA KepaMuku. Kepamuka B nu3aitHe.

HpeBecuna

OOu1re cBefeHus O APEeBECHHE, CTPOCHUE JPEBECUHBI, 1e(DEKThI, CPAaBHUTEIbHAS XapaK-
TEPUCTHKA IpEeBECHBIX NOpoA. CocTaB IpeBECUHBI, APEBECHBIE TOPOABI. DCTETUYECKUE, IKCILTY-
aTallMOHHbIE M (PU3UKO-MEXaHUYECKHE CBOMCTBA JAPEBECUHBI. XapPaKTEPUCTUKH, ONPEIEIISIONIIE
XYyIOKECTBEHHYIO LIEHHOCTb H3JEIUH HX JpeBeCHHbl. JIpeBecMHa B  XYIOKECTBEHHO-
IIPOMBIIITIEHHBIX U3/ETHAX.

IT;macTmaccel

O6mas xapakrepucTrka miactMace. Kimaccudukanus, cocraB, CTpo€HHUE, OCHOBHBIE TTPUH-
LIUIIBI IPOU3BOJICTBA IUIACTMACC, UX MEXaHUYeCKHe, (U3NYEeCKUe, XUMHUECKUE U ICTETUUECKUE
cBoiicTBa. TepMOIUIaCTUYHBIE U TEPMOPEAKTUBHBIE IJIACTMACCHI.

KoMIo3umoHHbIE MaTepUalbl.

Knaccudukanys KOMIO3UIMOHHBIX MaTepuanoB. KoMIO3UTHI ¢ MeTalJIM4ecKol MaTpu-
ne. JlucrnepcHOyNpoYHEHHbIE KOMITO3ULIMOHHBIE MaTepUallbl. BOJIOKHUCTBIE KOMITO3ULIMOHHBIE
Mmatepuaibl. [lopomikoBsle KOMIO3UIIMOHHBIE MaTepHalibl (KepMmeTbl). KoMmo3uTsl ¢ noaumep-
HOW MaTpuuei. KoMrosuTel ¢ kepaMuyecKoil U CTEKJITHHON Marpuuel. IIpumenenne komnosu-
LMOHHBIX MaTepuajoB B aBromoOmiectpoeHuu. Hanomatepuansl. CTpykTypa, CBOWCTBA, HpHU-
MEHEHHE.

5. Oopa3oBaTe/IbHbIC TEXHOJIOTHHU

Mertonuka npenoaaBaHus AMCUMITINHBI «MaTepuanaoBe/leHue U TepMudeckas oopaboTka»
U peanu3alus KOMIIETEHTHOCTHOTO IOAXO0JA B M3JIOKEHMHM M BOCHPHUATHHM MaTepuaa Ipeny-
CMaTpUBAET UCIIOJIb30BAHHUE CIEAYIOIUX aKTUBHBIX U UHTEPAKTUBHBIX (DOPM MPOBEACHUS TPYII-
MOBBIX, MHJUBHUIyaJIbHbIX, AyIMTOPHBIX 3aHATHI B COUETAaHUM C BHEAYIUTOPHOHU paboTOM C Ie-
7610 (POPMUPOBAHMSI U Pa3BUTHS NMPOPECCHOHATBHBIX HABBIKOB 00YUaIOIIUXCS:
- 3aIlUTa U MHAWBUIYAIbHOE 00CYX/I€HUE BBITIOIHIEMbIX 3TAIMOB Ja0OpaTOPHBIX PaboT;
- OopraHu3aunus 1 MpoBe/IeHNE TEKYILEro KOHTPOJIA 3HAHUN CTYJIEHTOB B (popMe OI1aHKOBOTO
TECTUPOBAHUS;
- HCIOJIb30BaHHUE JIEJIOBBIX U POJIEBBIX UTP, pa300p KOHKPETHBIX CUTYAIIHI;
- TpOBeJIeHHE KOHTPOJIbHBIX paldoT;

VYaenbHBIN Bec 3aHATHH, MPOBOJMMBIX B MHTEPAKTUBHBIX (OpPMax, ONpenesieH IIaBHON
1eTbI0 00pa30BaTENbHON MPOTPaMMBbl, 0COOCHHOCTBIO KOHTHHTE€HTA 00Y4JalOMUXCcsl U ColepxKa-
HUEM JUCIMIUIMHBI «MarepuaaoBeJeHHe U TepMUueckas o0paboTKa» M B IIEJIOM IO JUCIIH-
rmHe coctaBisieT 50% ayauTOPHBIX 3aHATHH.  3aHATHS  JIGKIMOHHOTO  THITA COCTABIISIOT
25% oT oObeMa ayIUTOPHBIX 3aHSATHI.

6. OneHo4YHbIe CPeACTBa JUIA TeKYIIero KOHTPOJIsl yCeBaeMOCTH, IPOMEKYTOYHOI
aTTecTallMy 10 UTOraM OCBOEHUS AUCHHMILUIMHBI U YuyeOHO-MeTon4yecKoe ofdecneyeHmne ca-
MOCTOSAITeJIbHOI Pa0OThI CTYICHTOB

KoHTposp ycrieBaeMOCTH M KadyecTBa MOJATOTOBKH IPOBOJHUTCS B COOTBETCTBHEM C Tpe-
6oBanmsmu «Ilonoxenus 06 opraHu3zanuu 00pa3oBaTENBLHOrO IMporecca B MOCKOBCKOM MOJIH-
TEXHHYECKOM YHHUBEPCHUTETEY.



Jlisi KOHTPOJIsl YCIIEBAa@MOCTH M KauecTBa OCBOCHHS TUCIMILIMHBI HACTOAIIECH Iporpam-
MOM IIPEAYCMOTPEHBI CIIEYIOLINE BUIBI KOHTPOJIS:

- KOHTPOJIb TEKYLIEH ycrieBaeMOCTH (TEKYLIUIl KOHTPOJIb);

- IPOMEKYTOYHAs aTTeCTALUS.

6.1. Opranu3anusi 1 NOPsII0K NPOBe/ICHUS TEKYIIero KOHTPOJIS.

Jlnis ipoBeIeHHsI TEKYILLEro KOHTPOJIS HPUMEHSIOTCS Cleyroue GopMbl:

- OTBETHI CTYJEHTA Ha BOIPOCHI KapT TEKYLIETO KOHTPOJIS;

- 3ammTa JJabopaTopHBIX PaboT;

- BBINIOJHEHHE KOHTPOJIBHBIX PadoOT;

- BBICTYIUIEHHE C [TIOJATOTOBJICHHOH Mpe3eHTalueH.

Conepxanue GopM TEKyIIEro KOHTPOJISL U MOPSAIOK UX IPUMEHEHUS, CPOKH BBITIOJTHEHHUS
TEKYILLEro KOHTPOJIs U3JI0KEHBI B IPUIIOKEHUAX K paboueil nporpammMe: CTpyKTypa U cozeprka-
HUE TUCUUIUIMHBI (puiioxenue 1), «DoHa OLIEHOYHBIX CPEACTBY (MPUIIOKEHHE 2),

6.2. IlpomesxkyTrounas arrecranus. Opranu3anus U MOPsI0K MPOBEACHUS.

6.2.1. ®opma npoBeieHUsI MPOMEKYTOUYHOM aTTeCTALMHU

dopma npoBeieHNs MPOMEXYTOUHOM aTTecTaluu — 3a4éT (4 cemecTp), s3x3ameH (3,5 ce-
MECTpBHI).

IIpomexyTouHasi arrecTanusi NMPOBOAMTCA B CPOKH, YCTAHOBJIGHHBIC YTBEPXKIECHHBIM
pacnucaHueM 3a4€THO-9K3aMEHALIMOHHOW CECCHM.

Jlo naTel mpoBeeH s IPOMEXYTOYHON aTTECTAllMK CTYJCHT JIOJKECH BBITIOJHUTH BCE pa-
0O0TBI, IPeAYCMOTPEHHBIE HACTOSIICH pabovell MporpaMMoi TUCIIUIUINHBIL.
[lepedenp 00s3aTeNbHBIX paboT U hopMa OTYETHOCTH MO HUM IIPEJICTABICHBI B TAOJIHUIIE:

Bun pabotsr ®opmMa OTYETHOCTH U TEKYIEro KOHTPOJIS
JlaGopatopHsie paboTsl (mepedeHs Jsadopa- | OdopmieHHble OTYeTHl (KypHaAN) J1abopaTOPHBIX
TOPHBIX pabOT B MpUIIOKEHUH 1) pabor, mNpeayCMOTPEeHHBIX pabouelt mmporpaMmon

JTUCITUTIIMHBI ¢ OTMETKOH MPEToaBaTeNs «3a4TeHOY,
€CJIM BBITIOJTHEHBI ¥ 0(pOpPMIIEHBI BCE PaOOTHI.
KonTponbHbie paboThl (mpumep 3amaHuii B | BhIMONHEHHBIE KOHTPOIBHBIE PabOTHI Ha YIOBIIE-
MIPIIOKEHUU 2) TBOPUTEJIBHYIO OLIEHKY.

BricTymuienne ¢ qoKimanom [ToaroToBiieHHAast MPE3eHTAINS, BBICTYIUICHHE C JI0-
KJIaJIOM, OTBETHI Ha BOITPOCHI

*Ecnu He BBINOJHEH OJUH WK Ooyiee BUAOB y4eOHOUM paboThl, YKa3aHHBIX B TaOIUIIE,
MperoaBaTellb UMEET MPaBO BHICTABUTH HEYAOBIECTBOPUTEIBHYIO OIEHKY IO UTOTaM MPOMEXY-
TOYHOI aTTECTALNH.

6.2.2. Onucanue nokasareseii 1 KpUTepHeB OlleHUBAHUSI KOMIeTeHIUH, opMuUpy-
€MBIX 110 MTOTaM OCBOCHHUS JUCHHUILINHBI (MOLYJI51), ONMMCAHME IIKAJ OLCHUBAHUS

[Tokazarenem OlleHMBAaHUS KOMIIETEHLMN Ha pa3jiMYHbIX 3Tanax MX (OpMHUpPOBAHUS SB-
JsieTcsl TOCTHKEHHE OO0YYalolUMMHCS TUIAHUPYEMBIX pe3yJbTaToB OOYYEHHUs MO TUCHMILIMHE

(MomyIto).

OIIK-3 CriocobeH MmpoBOUTh U3MEPEHHS MTApaMETPOB CTPYKTYpPbI, CBOMCTB XY/I0)KECTBEHHBIX MaTepHAJIOB, Xy-
JI0’KECTBEHHO-TIPOMBIIILIEHHBIX OOBEKTOB U TEXHOJIOTMUECKHX TTPOLIECCOB MX M3TOTOBJICHHUS

Kpurtepun onennBanus

IToxka3aTean

2 3 4 5




3HATh: Ob6yuaronmiics OObyuarommiics OOyuaromnmiics OOyuaronmiics
(GUBUYECKYIO  CYII- | IEMOHCTPHUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPUPYET
HOCTb SIBJICHUH, | IIOJIHOE OTCYT- | HEMIOJIHOE€ COOTBET- | YACTUYHOE  COOT- | MIOJIHOE COOTBET-
MPOUCXOASAIIMX B | CTBUE WM HEHO- | CTBUE CIECAYIOIIMX | BETCTBUE CIIENYIO- | CTBUE  CIEAYIO-
MaTepHajiax B yCJIO- | CTATOYHOE COOT- | 3HAHWH:  (QU3WUe- | IMX 3HAHUK: (QH- | MUX 3HAHUM:
BUSIX TPOM3BOJICTBA | BETCTBUE CJEAY- | CKOU CYIIHOCTH | 3UYECKON  CYIIHO- | (U3HUECKOM
W 3KCIUTYyaTalWu; IOIMX  3HAHWIL: | IBJICHUM, MPOUC- | CTH SIBJIEHUM, | CYILIHOCTH SIBJIE-
- OCHOBHBIE Me€TO- | (pu3nuecKoin XOASAUIMX B MaTe- | MPOUCXOASAIIUMX B | HUM,  MPOUCXO-
bl KCCIEAOBAHUS | CYIHIHOCTH SBJie- | pHaJIaxX B YCIOBHUSX | MaTepuaiax B | ISIUX B MaTe-
CBOWCTB  Marepua- | HUM, MPOUCXO0- | TPOU3BOJACTBA U | YCIOBUSIX  TPOM3- | pyajiax B YCIO-
JIOB, JSIIUX B MaTepu- | HKCIUTyaTaluu; BOJICTBA U 3KCIUTY- | BUSIX TPOU3BO/JI-
ajax B YCJIOBHUSX | - OCHOBHBIX METO- | aTalluH; CTBa W DKCIUTya-
MPOU3BOJCTBA U | JIOB HCCJEIOBAHMS | - OCHOBHBIX METO- | TallUH;
3KCIUTyaTalllu; CBOWCTB MaTepua- | JOB HCCIEJOBAHMS | - OCHOBHBIX Me-
- OCHOBHBIX Me€- | JIOB. CBOMCTB Marepua- | TOJOB HCCIEN0-
TOAOB  Hccueno- | JlomyckaroTcsi 3Ha- | JOB;, HO JIOINYCKa- | BAaHUS  CBOMCTB
BaHMS  CBOWCTB | UMTCIbHBIC OIIUO- | IOTCS HE3HAYM- | MAaTepUaJIoB,
MaTepHuaJioB. KM, TPOSBISAETCS | TeJIbHbIE OIMMOKH, | CBOOOJHO  Orie-
HEAOCTATOYHOCTh HETOYHOCTH, 3a- | pupyer  Tpuoo-
3HaHUH, MO PAAY | TPYAHEHUS MpU | pETEHHBIMU 3Ha-
MoKasaresei, 00y- | aHATUTHYIECKIX HUSMU.
YAIOIIMICA UCIbI- | ONepalusX.
TBHIBACT 3HAYUTEIIb-
HbIE 3aTpyAHEHUs
MIpU OTIEPUPOBAHUU
3HaHUSIMU TIpU HX
MepeHOCe Ha HOBBIE
CUTYALHH.
yMeTh: OO6yuatronuiics OO6yuaromuiics OOyuarommiics OOyuaronmiics
MPUMEHATh METOJBI | HE YMEET WU B | JEMOHCTPUPYET JIEMOHCTPHUPYET JTEMOHCTPUPYET
CTaHAAPTHBIX  HUC- | HEAOCTATOYHOM HEIOJIHOE COOTBET- | YACTUYHOE  COOT- | IOJHOE COOTBET-
MBITAHUN TI0 OMpe- | CTETIEHH  yMEET: | CTBUE CJEAYIOIIUX | BETCTBUE CJEAYIO- | CTBUE  CIIEIYIO-
JICJICHUIO CBOWMCTB U | MPAaBWJIbHO TMpHU- | yMEHUI:  NpUMeE- | IUX YMEHUH: | KX YMEHUM:
TEXHOJIOTMYCCKUX MEHATh  METOJBI | HATh METOJBI CTaH- | IPUMEHSATh METO- | MPAaBWJIBHO TpH-
IOKa3aTrelei UC- | CTAHJAPTHBIX MC- | JAPTHBIX HCHOBITA- | bl  CTAHJAPTHBIX | MEHATH METOJbI
MOJIb3YEMBIX Mare- | MBITAHUN 10 | HUA TIO OMpejee- | UCTIBITAHUN 0 | CTAaHJAPTHBIX
pUAJIOB U TOTOBBIX | ONPEIECICHUIO HUIO CBOWCTB U | ONpPEACIICHUIO HCOBITAHUN 110
H3ICIUN. CBOWCTB M TEXHO- | TEXHOJIOTUYECKHX | CBOMCTB M TEXHO- | OMPEACICHUIO
JOTMYECKUX IIO- | MOKa3aTelaed  HUC- | JIOTMYECKUX II0Ka- | CBOMCTB U TeEX-
Kazareiaen WC- | MOJIb3YEMBIX MaTe- | 3aTeJIed HCIOJb3y- | HOJIOTHUYECKUX

MOJB3yEMBIX Ma-
TEpUAJIOB U TOTO-
BBIX U3JICITUH.

pHaAIOB M TOTOBBIX
U30CITNH.
Homyckarorest
3HAYUTENbHbBIE
OLIMOKH, MPOSIBIIS-
eTcsi HeloCTaTod-
HOCTb YMEHUH, II0
pAny ToOKa3aTemneu,
oOyuaromuiicss uc-
IBITBIBACT  3HAYU-

€MBIX MaTepUaAIOB
U TOTOBBIX H3JIe-
TN,

YMeHHusT OCBOCHHI,
HO  JIOMYCKalTCA
HE3HAUYHMTEJIbHBIC
OIIMOKHM, HETOYHO-
CTH, 3aTpydHEHUS
Opu  aHaJIUTHYe-
CKHX  OTepalusX,

rnmokazatejieif mc-
MOJIb3YEMBIX Ma-
TepUajIoB U TO-
TOBBIX U3CITHMN.
CBoOOmHO oOIIe-
pupyer  mpuoob-
pPETEHHBIMU yMe-
HUSMH, TIpUMe-
HSIET UX B CUTYa-
[MAX IIOBBIIIEH-
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TENbHBIE  3aTpYI-
HEHHUs TIpU ONEpH-
pOBaHMM yMEHUS-
MU IIPU UX NEPEHO-
CE Ha HOBBIE CUTY-
anuu.

[IEPEHOCE  YMEHUU
Ha HOBBIC, HECTaH-
JlapTHBIE cHUTya-
LUU.

HOU CJIOKHOCTH.

BJIAJETh:
HEKOTOPBIMH ~ DKC-
MepUMEHTaIbHBIMHU

METOAMKAMHU U TeX-
HHUKOH Marepualio-
BEIUECKUX  HCCIIe-
JIOBaHUM.

OO0yuaromuiicst
HE BJAJICET WU B
HEIOCTAaTOYHOMI
CTEIIEHH BJIaJieeT
HEKOTOPBIMU
AKCIIEPUMEHTAJIb-
HBIMH METOJIHKA-
MH ¥ TEXHHKOU
MaTepualioBeIue-
CKUX HCCJEI0Ba-
HUH.

OO0yuarommiics
BJIAJICET  HEKOTO-
pBIMU JKCIIEpH-

MEHTaJbHBEIMH Me-
TOOMKAMH MU TeX-
HHUKOM MaTepHualio-
BEIUYECKUX HCCIIe-
JIOBaHUH B HENOJI-
HOM o0bBeMe, J0-
MyCKaIOTCSl 3HAYH-
TEJIbHBIE OIIMOKH,
MPOSIBIISIETCSL HEJO0-
CTaTOYHOCTHL BIIa-
IEHUsT  HaBBIKAMH
Mo psiiy mokaszare-
neit. OOyuaromui-
cA HCIBITBIBAET
3HAUHUTCILHBIE 3a-
TPYJIHEHUS npu
MIPUMEHEHUU

HaBBIKOB B HOBBIX
CUTYaIsX.

OOyuaromuiicst 4a-
CTHYHO BIIaJIceT
HEKOTOPBIMH ~ JKC-
MEepUMEHTATbHBIMU
METOAUKAMU u
TEXHUKOW MaTepH-
aJOBEAYECKUX HC-
CIICIOBAHMH,
HaBBIKK OCBOCHBI,
HO  JOIYCKarOTCs
HE3HAYUTECIIbHBIC
OIMOKH, HETOYHO-
CTH, 3aTpyAHEHUs
npu aHaJIUTUYC-
CKUX  OIepalusx,
IIEPEHOCE  YMEHUU
Ha HOBBIC, HECTaH-
JapTHBIC CUTya-
LIHH.

OO6yuarommiicsi B
MOJHOM O00beMe
BJIaJIcET HEKOTO-
PBIMH  DKCIIEpU-
MEHTaJIbHBIMH
METOIMKAaMH |
TEXHUKOM Mare-
pHUATOBEIUECKHUX
HUCCIIENOBaHUII,
cBOOOJIHO  TpHU-
MEHSIET oIy~
YEeHHbIE HAaBBIKU
B CUTyalUsX IIO-
BBIIIICHHOM
CJIOJKHOCTH.

IkaJjabl OlleHUBAHUS PE3YJIbTATOB MPOMEKYTOYHOM ATTECTAIMM M UX ONMCAHUE
®opma NPOMeKYTOUHOI B Y4eTBEPTOM ceMecTpe aTTecTAlMM: 3a4eT.

[TpomesxyTounasi arrecTanus oOydarommxcsi B popme 3a4éra IpOBOIUTCS MO pe3yiIbTa-
TaM BBITIOJIHEHUS BCEX BUJOB Y4eOHOUW paboThl, MPeayCMOTPEHHBIX paboueill mporpamMmoin Mo
JAHHOW NHUCUUIUIMHE (MOAYNI0), TPU 3TOM YUMUTHIBAIOTCS PE3YJIbTAaThl TEKYIIErOo KOHTPOJIS
yCIeBaeMOCTH B TeueHue cemectpa. OleHKa CTeNeHU AOCTHKECHHUS 0O0YJaroIIUMUCS TIaHUPYe-
MBIX Pe3yJIbTaTOB OOYYECHUS IO TUCIHUIUINHE (MOIYITI0) TPOBOIUTCS MPEIO aBaTeNIeM, BETYIITUM
3aHATHSI TIO AUCHHUIUIMHE (MOIYJI0) METOIOM dKCIEePTHOU orleHKU. [Io utoram nmpoMexyToqHon
aTTeCTAIMX N0 AUCIUTUINHE (MOIYJTIO) BEICTABIISIETCS OIIEHKA «3aUTEHO» WIIH «HE 3a4TEHOY.

O0s13aTeIbHBIMH YCJIOBHSIMH MOATOTOBKH CTY/IEHTAa K MPOMEKYTOYHON aTTecTalluu
B 4 ceMecTpe SIBISCTCS BBIIOJIHEHUE CTYJACHTOM BCeX J1abopaTopHbIX padoT (5 pabort), Hammca-
HUE KOHTPOJIBHOUN pabOThI HA TIOJOKUTENBHYIO OIICHKY.

[llxana oue- Onucanue
HUBaHUS
Brimonuensl Bce BUABI y4eOHOU pabOThI, MpeayCMOTPEHHBIE yU4eOHBIM TLIa-
3auTero HOM. CTYA€HT IEMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHU, HABBIKOB MPH-
BEJICHHBIM B TaOIUIaX MMOKa3aTesei, OmepupyeT MpuoOpETCHHBIMU 3HAHUSIMU,
YMEHMSIMH, HaBbIKaMU, IPUMEHSET UX B CUTYaIUsX MMOBBIIIEHHOMN CIIOKHOCTH.
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[Ipu 3TOM MOTYyT OBITH JOMYIIEHBl HE3HAYUTEIbHBIC OIIMOKH, HETOYHOCTH,
3aTPYJHEHMS IIPU aHATUTUYECKUX ONEepalMsIX, IEPEHOCE 3HAaHUM U YMEHUH Ha
HOBBIC, HECTAHIAPTHBIE CUTYALUH.

He BoimonHeH oauH wiu Oosee BUAOB y4eOHOI pabOThI, MPeayCMOTPEHHBIX
y4eOHbIM M1aHOM. CTYAEHT JEMOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HAHUM,
YMEHHH, HaBBIKOB MPHUBEIECHHBIM B TaONMIAX IOKa3aTeseil, JOMyCcKaroTCs
3HAUUTENBHBIE OMIMOKH, TIPOSBISETCS OTCYTCTBUE 3HAHUHN, YMCHHM, HAaBBIKOB
10 psAy MOKa3aTesel, CTyIeHT UCIBITHIBAET 3HAYUTENbHBIE 3aTPYIHEHUS IIPU
ONEPUPOBAHUU 3HAHUSIMU U YMEHUSIMU MIPU UX MEPEHOCE HA HOBBIE CUTYAIIHH.

He 3auteno

Dopma npomescymouHoll ammecmayuy 6 mpemvem U NAMOM CeEMECPAX: IK3AMEH.

[TpomesxyTouHas arTectanys o0yJaromuxcs B (hopMe 3K3aMeHa MPOBOAUTCS IO PE3YIlb-
TaTaM BBITIOJIHEHUS BCEX BUOB YU€OHOH pabOTHI, MPEAyCMOTPEHHBIX YY€OHBIM TUIAHOM 10 JIaH-
HOHW JUCHUILTHHE (MOAYIIO), IPY 3TOM YYHTBHIBAIOTCS PE3YJbTAaThl TEKYIIETO KOHTPOJIS yCIeBa-
eMOCTH B TeueHHe ceMecTpa. OIeHKa CTENeHU JOCTHKEHUS 00YJIarOIUMUCS TUTAHUPYEMBIX pe-
3yJIbTaTOB O0YYEHHs MO JTUCHUIUIMHE (MOJYIII0) MPOBOAUTCS NPENOAaBaTeIeM, BEAYIUM 3aHs-
TUS 10 JUCLMIUIMHE (MOAYJIO) METOJIOM 3KCIepTHOU oneHku. [lo uroram mpoMexyTouHoil aT-
TECTallM{ 10 AUCHMIUIMHE (MOJYJIO) BBICTABISIETCS OLIEHKA «OTIMYHO», «XOPOIIOY, «yIOBIIE-
TBOPUTCIIBHO» UJIU «HCYOOBJICTBOPUTCIIBLHOY.

O0s3aTeIbHBIMHU YCJIOBHSIMH NOATOTOBKH CTY/EHTA K NPOMEKYTOYHOM aTTecTanuu
SBIISIETCA: B 3 CEMECTPE - BBIIIOJIHEHUE CTYJIECHTOM BCeX J1abopaTtopHbIX padot (6 padot), Hanu-
CaHue KOHTPOJILHOM Pa0dOTHI Ha MOJOXKUTEIBHYIO OLEHKY; B 5 CeMECTpe - BBIIOJIHEHHE CTYACH-
TOM Bcex JlabopaTopHbIX padot (7 pabot), HarMcaHue 2 KOHTPOJIBHBIX paOOT Ha MOJIOKUTEIb-
HYIO OLIEHKY, BBICTYIJIEHHE C JI0KJIAJOM.

HIxana oyenusanusn Onucanue

Buinonnenst ece 6uovl yuebHotl pabomol, npedycmompenHvle y4eOHbIM
naanom. Cmyoenm OemMOHCmMpupyem coomeemcmeue 3HAHUll, YMeHuUl,
HABLIKOB NPUBCOCHHBIM 6 MAaOIUYaAx noxazameinei, onepupyem npuoo-
PemeHHbIMU 3HAHUAMU, YMEHUAMY, HABbIKAMU, NPUMEHSEeM UX 6 Cumya-
YUAX nogvlieHHou crodxcHocmu. Ilpu smom mozym 6vimb donyujeHul
He3HauumenbHvle OWUOKY, HEMOUYHOCMU, 3aMPYOHEHUs NPU AHATUMU-
YecKux onepayusx, nepeHoce 3HAHUUl U YMeHUU Ha HOo6ble, HeCHaH-
oapmHubvie cCumyayuu.

Omauuno

Buvinonnenvt 6ce 6udvl yueonot pabomol, npedycmMompeHHvle Y4eOHbIM
naanom. CmyoeHm OemMoHCmpupyem HenoaHoe, NPasuibHoe cOomeem-
Xopowio cmeue 3HaHull, YMeHUll, HA8bIKO8 NPUBEOEHHbIM 8 MabIuYax noxazame-
neti, aubo ecau npu dmom OvLIu Oonyujenvl 2-3 HecyujecmeeHHble
OwUOKU.

Buvinonnenvt 6ce 6udvl yueonoti pabomol, npedycmMompeHHvle Y4eOHbIM
naanom. Cmyoenm O0emMOHCmpupyem coomeemcmeue 3HaAHUll, 8 KOmo-
POM OC8eljeHa OCHOBHAS, Haubo.Iee 8AXHCHASL YACMb MAMEPUand, Ho Npu
9MOM OONYujeHa 0OHA 3HAYUMENbHAS OUUOKA UTU HEMOYHOCTIb.

Yooenemeopumenvro
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He gvinonnen ooun unu 6oee 81008 yuebHol pabomol, npedyCMOmpeH-
HbIX yueOHbIM naanom. Cmyoenm 0eMOHCMpUpyem HenoiHoe coomeemn-
cmeue 3HaHull, YMeHUll, HA8bIK08 NPUBEOEHHbIM 8 MabIuYax noxazame-
Heyoosnemsopumenvho | netl, 0onyckaromest sHauumenbHvle OWUOKU, NPOSBISAENCcs OMCYmcmeue
3HAHULL, YMeHUll, HA8bIKO8 NO Ps0y noKazameietl, CmyOoeHm UCHbIMblEa-
em 3HauUUmenbHvle 3aMmpyOHeHUs NPU ONEPUPOBAHUU ZHAHUAMU U YMe-
HUAMU NPU UX NepeHoce HA HOBble CUMYAYUU.

@DoH/IbI OLIEHOYHBIX CPeICTB mpejacTaBeHbl B [Ipuiioxkenun 2 k padoyeid mporpam-
Mme.

6.2.3. Opranusanus v NOPsA0K NPOBEAEHUS MPOMEKYTOUYHOM aTTecTalluu

[IpomexxyTounast arrectamus - (3K3aMeH, 3a4€T) IPOBOJIUTCS MO OMiIeTaM B MUCbMEHHOMN
dbopwme.

PernamenT npoBeneHUs aTTECTALINH:

- BpeMsi il TIOJrOTOBKHM OTBETa Ha BOIPOCHI - He Ooiiee 40 MUH.;

- BpeMsI Ha OTBET Ha BOIIPOCHI OMJIETA U JOTIOJHUTEIbHBIE BOIPOCHI — HE Oosee 15 muH .

CoaeprxkaHue 3K3aMEHAaLMOHHOIO 33JlaHus, I1epeYeHb BOMPOCOB, BBIHOCUMBIX IIPENO/1aBa-
TEJIEM Ha aTTECTAIMIO MO JUCHUIIINHE U U3 KOTOPBIX (POPMUPYIOTCS IK3aMEHAIMOHHBIE OUIIETHI,
U3JI0’KEHBI B IPUIIOKEHHUHU K pabouei mporpamme "MoH1 O1IeHOYHBIX cpeacTB" (MPHITOKEHHUE 2).

7. YueOHOo-MeToau4YecKoe 1 MH(pOpMAIIUOHHOE o0ecriedyeHue TN CIIUTIIUHbI

a) Ocnoenas numepamypa:

1. MatepuanoBenenue. Y4eOHUK JUIsl CTyA. BeIcil. y4ueO. 3aBenenuii / I'. M. Bonkos, B. M.
3yeB — M. : uznarensctBo Akanemus, 2008, 400 c.

2. Xyi0’)KeCTBEHHOE MaTepUaAIOBECHHE 10 BIIaM MaTepuasoB: YueOHUK/ oJ ob1iei pe-
nakuuei npogeccopa b.M. Muxaitnosa M.: MI'AIIN, 2005.-183 c.,65 ui.

6) [onornumenvuas aumepamypa:
1. MarepuanoBenenue. YueOHUK a1 By30B / moj penakiueid b. H. Apzamacosa, I'. T'.
Myxuna / ApzamacoB b. H., Makaposa B. 1., Myxun I'. T". u ap. — M. : u3natenscTBo
MI'TY um. H. B. baymana, 2001, 648 c.
2. Ilupaiinen B.}O. MatepuanoBeeHre Xy10KeCTBEHHON 00paboTKU: YUeOHUK A
By30B.-CI16.: XUMU3IAT. 2008.- 480 c.
3. Teopwus crutaBoB. Meroanueckne yka3anus / moj pegakiueit I'. M. Bonkosa — MI'TY
«MAMM», 2005.
4. Tepmuyeckas 00padoTka craneil. Meroaudeckue ykazanus / moa pegakuuei I'. M.
Boakosa — MI'TY «MAMM», 2008.
5. MamumHocTtpouTtenpHble MaTepuaibl. MeToanueckue ykazanus / o penakuueii I'. M.
Boakosa — MI'TY «MAMUM», 2003.
6. O0beMHBIe HAaHOMaTepuaibl. YueoHoe nmocodue / I'. M. Bonkos — M.: KHOPYC, 2011,
168 c.
7. TpyxoB A.Il. Metoanueckue yKazaHHusl K CECMUHAPCKUM 3aHATHAM 10 JUCHUTUIMHE «X Y-
JI0’)KECTBEHHOE MaTEPUAJIOBEIEHUE 110 BUaM MarepuanoB».- M.MI'TY «MAMWN»,2005.-c
8. laBbiienko JI.B. Meronnueckue ykazaHus K J1JabopaTOpHBIM paboTaM M0 AUCHHUILINHE
«Xy10’)KECTBEHHOE MaTEpUAIOBEICHHUE 110 BHJIaM MaTepuanoBy, 4acthb |.-M..MI'TY «MA-
MI»,2007. - 36¢.
9. laBeinenko JI.B. Meroanueckue yka3zaHus K 1a00paTOpHBIM paboTaM MO AUCHUIUINHE
«Xyn0XKeCTBEHHOE MaTepHAIIOBEICHUE TI0 BUaM MaTepraioBy, yacth |.-M..MI'TY
«MAMM», 2009. — 24c.
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B) IPOrpaMMHOe o0ecriedeHre U HHTEPHET-PeCcypChbl:
HuTepHeT-pecypchbl BKIIIOYAIOT Y4eOHO-METOAMUYECKUE MaTepHallbl B 3JIEKTPOHHOM BHJIE,
npejacTaBieHHble Ha caiiTe MockoBckoro [lonurexa B pa3nene «bubinoreka. DneKTpOHHBIE pe-

CYpCBD»

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

ITone3nsie y‘le6HO-MeTOI[I/ILIeCKI/I€ u I/IH(l)OpMaI_II/IOHHBIC Mare€puaibl IMPEACTABIICHBI

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

http://materiall.ru/
http://supermetalloved.narod.ru/I2.pdf

Ha

http://metall-2006.narod.ru/metall slaid lekcia.html

http://www.zodchii.ws/downloads/zodchii/himiya/arzamasov - materialovedenie.zip

8. MarepuajibHO-TeXHHYECKOe o0ecriedeHne JUCIUIINHBI.

HanmeHoBaHHe cIeNHAJBLHBIX* MOMEIEHUH H MO~
MelleHMIl VIS CAMOCTOSTeJIbHOM padoThl

OCHAaIEHHOCTH CNENHAJBLHBIX OMEIEHUH H 1Mo~
MellleHMil VIS CAMOCTOSATEILHOM padoThl

AyauTtopus JUisl JTEKIIMOHHBIX, MPAKTHYECKUX
Y ceMUHapCKuX 3aHATUI NeAB1313.

Croibl yueOHBIE CO CTYNbSIMU, ayIUTOPHAs
nocka. Pabouee mecto mpernoaaBarens: CToM,
CTYJI; IEPEHOCHOM MPOEKTOpP + IKpaH, KOM-
MBIOTED.

YuebHoe u nabopaTopHoe 000pyI0BaHUE:
TBepaomMep TP 5006; mxadwl 11 XpaHeHUs ¢
y4e0HO-METOINYECKON U HAyYHOU JTUTEepaTy-
PO, HarIsAHbIC TOCOOMSI (TIJIaKaThl).

AynmuTopust Ui JEKIIMOHHBIX, 1a00paTOPHBIX,
MPAKTUYECKUX 3aHATUH aB.1304.

Cronibl yueOHBIE CO CTYJIBSIMM, ayJUTOpHAas
nocka. PaGouee mecto mpernopaBaTens: CTOI,
CTYyI

VYuebHoe nabopaTopHOe 000pyAOBaHHE:
mukpockonsl ZASILACZMIKPOS-

KOPOWYtypTVO 6/20.; rBepaomep TP
5006 , muxpoTBepaomepst [IMT-3M; mymbt
Bbpunenns; mukpockonsl AJIbTAMU; kom-
MJIEKT 00pa3IoB AJisi JabOpaTOPHBIX padoT;
mKadbl 17151 XpaHeHUs: 000py10BaHUS U pac-
XOHBIX MaTepHaJIOB, HAarJIsIHbIE TOCOOUS

Aynuropus JUist JIEKIHOHHBIX, Ta00OPAaTOPHBIX,
MIPAKTUYECKUX 3aHATUH aB.1316 .

Cronbl yueOHBIE CO CTYNIBSIMM, ayJUTOpHAas
nocka. Pabouee mecto mpernojgaBaTens: CTOI,
cTyn. YdyeOHoe nabopaTopHoe 000pyI0BaHUE:
mukpockon AJIbTAMMU; tBepaomep TKC-

IM, HarmsgHbBIC TOCOOHS

Aynuropust ISt
aB.1307.

7a00paTOPHBIX  3aHATHH

VYyebHoe MaboparopHOe 000pyIOBaHUE: DIIEK-
tponeub (HaGeprepm 1280°).; snekTponeyb
(Cuon 1100°).; snekrponeus (ITK-PK-10/12
1280°); MOJUPOBAIBHBIA  cTaHOK  Stru-
ersTegraPol- 11.; otpesnoi#t craHok Stru-
ersLaboton — 3; ycraHoBka st TOpIEBOi 3a-
KaJK{; YCTaHOBKA JUISI AJIEKTPOTPABICHHUS
Struers Lectro Pol -5.. IlIkadsr ams xpaHeHus
XMMHYECKUX PEAaKTHBOB, 00pa3IOB, HHCTPY-
MEHTOB U PacXOJHBIX MaTepuayioB. Bepcrak ¢
MHCTPYMEHTaMH; pabodee MEeCTO JUIsl TpaBJe-
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http://www.zodchii.ws/downloads/zodchii/himiya/arzamasov_-_materialovedenie.zip

HUs, 000pYIOBAaHHOE BBHITSHKKOM

Aynuropust s JEKUMOHHBIX, MPAKTUYECKUX | CTOIBI y4eOHBIE CO CTYJIBSIMHU, ayIUTOPHAS
U ceMuHapckux 3aHsaTuil NeAB1318. JOCKA, TIEPEHOCHOI TPOSKTOP, SKPAH,
HarJsigHbie mocobus. Pabouee mecto mperno-
JaBaTelIs: CTOJ, CTYN. Y4eOHoe maboparopHoe
000pyIoBaHUE: ITAHTCHITUPKYITH; TIPECC IS
3aIrpeccoBKH 00pa31oB; gyna bpunens;
MUKpoMeTphl.; TBepaomep TP 5006-M ; TBep-
nomep TP5006-02; muxporsepromep [IMT-
3M.; mukpockon Metam-PB. IToacoGHbIe mo-
MelleHus: paboyee MeCTo HHKEHepa —CTOJI,
CTYJIbSl, IIKa(BbI A1 XpaHeHus: 00pa3oB U

MCTOANYCCKUX HOCO6PII>1, KOMIIJICKTBI 06p33—

OOB.

9. MeToauueckue PEeKOMEHIANHA JJIsI CaMOCTOSITEIbHOI paﬁonﬂ CTYAEHTOB

CamocrosTenbHas padoTa sBJIsIeTCs OJAHUM U3 BUJOB Y4eOHbIX 3aHATui. Llens camocTos-
TEJIbHOM paboThl — MPAKTUYECKOE YCBOECHUE CTYAEHTaMH BOIPOCOB METPOJIOIMH, CTaHIapTH3a-
UM U CepTU(HKAINN, pACCMAaTPUBAEMBIX B MTPOIECCE U3YUCHHS JUCIUTIIIHEI.

AynuTopHas caMocTosTeIbHas paboTa MO JUCLUIUIMHE BBIMOJIHACTCS HAa Y4eOHBIX 3aHs-
THSX 10/ HEIIOCPEACTBEHHBIM PYKOBOACTBOM MPENOAABATENSA U 110 €T0 3aJaHUI0.

BHueaynuropHas camocTrosTenbHas paboTa BBIIOJIHIAETCS CTYJEHTOM IO 3a/aHUI0 IPero-
JlaBatesisl, Ho 0e3 ero HemoCPECTBEHHOIO y4acTHs

3aaun caMoCTOATEIbHOM PaGoThI CTy1eHTA:

- pa3BUTHE HABBIKOB CAMOCTOSATEIbHON yUeOHOM paboThI;

- OCBOEHHE COJICPKAHUS JUCIUTUINHBL

- yriryOJaeHHue coJiepkKaHNus U OCO3HAHNE OCHOBHBIX MOHATHN AUCIUTUINHB;

- UCIIOJIb30BaHKUE MaTepuala, COOPaHHOTO U MOJYYEHHOTO B XOJI€ CAMOCTOSITEIIbHBIX 3aHsI-
TUl U1 5 (HEKTUBHON MOATOTOBKH K 3K3aMEHY.

Bubl BHEAYTUTOPHOI cCaMOCTOSITEIbLHOI padoThI:

- CaMOCTOATCIIbHOC U3YUCHUC OTACIbHBIX TEM AUCHUILINHBI;

- IIOAT'OTOBKA K JICKIITMOHHBIM 3aHATUAM,

- MIOJTOTOBKA K JJa0OpaTOpHBIM paboTam;

- BBITIOJTHEHUE JIOMAIIIHUX 33/IaHU TI0 3aKPETIIICHUIO TEM;

- BBITIOJTHEHUE JIOMAIIIHUX 33IaHUN TI0 PEIICHUI0 TUITUYHBIX 3a/1a4 U YIIPAKHEHHIA;
- cocTaBiieHre U 0(hopMIIEHUE TOKIIAI0B IO OTAETHHBIM TEMaM MPOTPAMMBI;

- Hay4yHO-HCCTIeI0BaTENbCKas paboTa CTYIEHTOB;

- Y4aCTHEC B TCMAaTUYCCKUX TUCKYCCHAX.

J171st BEIIOTTHEHUS JTI000TO BHJIa CAMOCTOSITENFHON paboThl HEOOXOUMO TIPOUTH CIEAYIO-
A€ DTAIbL:

- OTIpEJIEIICHUE TIEJI CAMOCTOSITEIbHON pabOTHI;

- KOHKPETHU3allHsl TO3HABATEILHOM 3aa4H;

- CaMOOIIeHKa TOTOBHOCTH K CAMOCTOSITEIBHOMN padoTe;

- BBIOOD aJIeKBaTHOTO CTI0co0a JACUCTBUS, BEIYIIETO K PEIICHUIO 3a1a4H;

14



- IIaHUpPOBaHUE PabOTHI (CAaMOCTOSITENILHOW WM C TTOMOIIBIO MPEnoaaBaTelis) Haj 3aja-
HHEM;

- OCYILECTBJICHHE B MPOIIECCE BBIMOJHEHHUS CAMOCTOSTEIBHOW pabOThl CaMOKOHTPOJIS
(MTPOMEXKYTOYHOTO U KOHEUHOI'0) PE3YJbTATOB PA0OTHI M KOPPEKTUPOBKA BBITMOJHCHHUS PaOOTHI;

- peduiekcus;

- Ipe3eHTAaIHsI PadOTHI.

BOHPOCLI, BbIHOCUMbIE€ HA CAMOCTOATEC/IbHYIO paGOTy

[Ipy w3yyeHMH Kypca ydyallMiCsi OJDKEH CaMOCTOSITENIbHO MpopaboTaTh ClleAyroline
pa3aesbl:
- KoHcTpyKLMOHHAs IPOYHOCTh U METO/IbI €€ OLIEHKH
- AmopdHbIe METaIUTHI.
- Jluarpamma coCTOSIHUSA XKeJe30-rpaduT.
- JlermpoBannbie uyryHbl. Texanuyeckue TpedoBanus 1ist uyryHoB 1mo ['OCT.
- OcrarouyHble HANPSDKEHUS, UX BIUSHHUE HA YCTAJIOCTHYIO IPOYHOCTb.
- lIpoMexxyTO4HOE MpeBpalEHNUE.
- Crain ¢ MOHM)XEHHOW M perjaMeHTUPOBAHHOW MPOKAIMBAEMOCTBIO JJISI TOBEPXHOCTHOM
3aKaJIKU.
- Juddysunonnas meramnuzanus. CriocoObl METAIIU3AMH U 00JIACTH IPUMEHEHHUS.
- JledexTs! 3akanku: oOpa3oBaHUE TpEUIWH, aedopManys, OKHCICHUE U 00e3yriiepoKUBaHNE
HOBEPXHOCTHU, METO/IbI GOPHOBI C HUMHU.
- [Tpumenenne atMocep C aBTOMAaTHYECKHUM PETYJIMPOBAHHUEM MOTEHIMAA YIriepojaa JUls
npoliecca eMEHTAlUU 1 HUTPOLIEMEHTALIUH.
- HoBble MeTOBI XUMHUKO-TEpMUYECKON 00paboTKu. JIazepHOe JerupoBaHue.
- VmmnaHTanus MOHOB.
- TexHuyeckas KepaMuKa. BiusHHE BOJIOKHHCTBIX HAIlOJIHUTENEH HAa TEPMONPOYHOCTh
KEepaMHKH.
- ABToMOOMIBHBIE cTekNa. CTEKIOKPUCTAIIMUECKIE MaTepHalibl (CUTAILIIBI).
- @yHKIMOHAJIBHBIE HAHOMaTepHalibl. HaHoMaTepuansl cemeiicTBa QyiiepeHoB.
- OddekThl onanecueHuy U aBaHTIOPUCIICHLIUH.
- DddexTh qucIepcUn U ATYIAPECICHIINH
- OTansl pa3BUTH KEPAMUYECKON TEXHOJIOTHH.
- Hcropuueckue 3tamnbl 00pabOTKH kKene3a
- Hcropuueckas nocnenoBaTeabHOCTh UCIIOIB30BAaHUSA MEIU U €€ CIUIABOB
- Hcropust 1o0buu u 06pabOTKH 30J10Ta.

10 MeToanyeckue peKOMeHIAIMH IJIsl PenoiaBaTeIs

OcHOBHOE BHUMaHHE TPU M3YYCHUHW NUCIHILITMHBI «MarepranoBeqeHne U TepMHYecKast
00paboTKa» cleayeT yAeNsITh U3yYeHUIO COCTaBa, CTPYKTYPhl U CBOWCTB COBPEMEHHBIX MeTaj-
JMYECKUX M HEMETAUTMYECKHMX  MAaTepHaloB; OCBOCHHIO OCHOB TEPMHUYECKOH, XHMHKO-
TEPMUYECKON M TepMOMEXaHHUECKOW 00pabOTKM, METOI0OB CTaHIAAPTHBIX MCIBITAHUNA MO OIpe-
NeNIeHUI0 (PU3NKO-MEXaHWIECKUX CBOWCTB M TEXHOJIOTHYECKUX TOKa3aTeNell NCTI0Ih3yeMBIX Ma-
TEpUAJIOB ¥ TOTOBBIX U3IENUH.

Teoperndeckoe HM3ydeHHE OCHOBHBIX BOIPOCOB Pa3/eioB AWMCIHIUIMHBI JOJDKHO 3aBep-
IIaThCS MPAKTUYECKOH paboTO.

Jlns akTHBU3aIMK y4eOHOTO IpoIiecca MpHU U3yYeHUH JTUCHUIUTUHBI 3()(HEKTHBHO MTpHUMe-
HEHHE MPE3CHTAIMN 110 Pa3TUYHBIM TEMaM JICKIUN U TaO0paTOPHBIX PadoT.

Jlns mpoBeieHHs 3aHATHH 110 JUCIUIUIMHE HCIOIb3YIOTCS CPEICTBA 00yUCeHHUS:

- yueOHUKH, HHPOPMaLIMOHHBIE pecypchl HTEpHeTa;
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- CIIPaBOYHBIC MaTCPpUAJIbl © HOPMATUBHO-TCXHUYCCKASA NOKYMCHTAIUA
- METOJHYCCKHE YKa3zaHu:Aa JJIA BBITTOJIHEHHU A na6opaToprlx

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

[Tpunoxenue 1

CTpyKTypa u coepkaHue TUCUMILIMHBI «MaTepuanoBeeHue U TepMUUYecKasi 00padoTka»
no HanpasjeHnio 29.03.04 «TexHoJiorust Xy10:keCTBEHHOH 00pad0OTKN MaTEePUAJIOB)

H l'[pO(l)l/I.]'lIO HOAT0OTOBKH «COBpeMeHHI)Ie TEXHOJIOTHHU B IMMIPOU3BOACTBE XYNOKCCTBCHHBIX HSHeﬂHﬁ)), «Xy):[O)KeCTBeHHOC
MPOCKTHPOBAHUE U HH(l)pOBLIe TEXHOJIOI'MHA B OBEJIMPHOM IMTPOU3BOACTBE)

Paznen

CemecTtp

Henens ceMeECTpa

Bunbl yueOHOI paboThL, BKIItOUas
CaMOCTOSITENIbHYIO paboTy CTy IeH-
TOB M TPYJOEMKOCTb B Hacax

Bunel camocTosiTenbHON paboThI CTY-
JIEHTOB

@opMEI arTe-
CTaluH

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

KP | KII | PIP Peo. K/P

Tperuii cemecTp

BBonas gacTs.

w

|

1.1 ®dusnko-MexaHW4YecKHe CBoOiicTBa
MatepuanioB. Cmpoenue mamepuanos.
Ocnoenble  nowsmuss 0  CE0UCMBAX
mMamepuanos. Amomno-
KpUCmaiiuieckoe cmpoenue mMemasiios,
usomponus, AHU30MPONUs,
keazuuzomponus. Ilymu  nosvluienus
npounocmu memannos. Kpucmannuzayus
Memanilos nepeudHas U 6MopUYHasl.

w

1.2 Teopuss cnuaBoB. [lonamus o
Cnaaeax. Teepovie pacmeopul,
Mexanuyeckue — cmecu,  Xumuueckue
coedunenus. [uazpamma  cocmosiHusl

5,7
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aHcene3o-yemeHmuni. XapaKmepucmuKu

KOMNOHEHMO8. CmpykmypHbie
cocmasnsaowue u Gazwl Ha ouazpamme
Jcene30-yemMeHmun. Knaccugpurayus

cmanell no cnocoby npou3so0cmad,
HazHavenuro u xawecmsy. Mapkupoexa
yenepooucmulx  cmaneu.  Yyeywol ¢
epagumom, nonosunHuamvlie u Oenvie.
Cmpyxkmypa, ceolicmea, obracmu
NpUMEHeHUs U Memoobl  NOJYYeHUs
cepulx, KOBKUX U  BbICOKONPOUHBIX
yy2ynos. Mapkupoexa 4y2yHos.

13 Jlabopamopnas paboma 2
«MakKpOCTpYKTYpPHBIN aHAJIN3 »

14 Jlabopamopnas paboma 4
« MUKPOCTPYKTYPHBII aHAIN3 CTAIIN

1.5 Jlabopamopnas paboma 6,8
«YTIIEpOAUCTHIE CTAJIN))

1.6 Jlabopamopnas paboma «UyryHb» 10
1.7 KonTponsHas pabota 12
«YTIepOaUCTBIE CTAIN U YYT'YHBD»

1.8 Hakaén u pekpucTALIM3ALMSA. 9
Bruanue nnacmuueckou deghopmayuu na
CMPYKmMypy U ceotcmea memainos.. Xo-

JIOOHas u 2opayas degpopmayus. Tepmo-
MexaHuyeckas obpabomxa.

1.9 Teopusi TepMuYecKoii 00padOTKH. 11,
Buowvt mepmuueckou oopabomxu cmareil. 13

Ilpespawenus npu nacpese cmanu. Ile-
pecpeé u  nepeocoz. Ilpespawenue
aycmenuma npu Henpepvl6HOM OX1d-
arcoenuu. Jluacpamma uzomepmuieckoeo
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npespaujenus aycmenuma. Ilpespauye-
HUe npu ommycke, CMpPYKmypa u ceoti-
cmea cmanu npu omnycke. Ilpokanusae-
MOCMb U 3aKATUBAEMOCTNb CIATU.

1.10 Jlabopamopnas paboma «3axkanka
1 OTITYCK)

14,
16

1.11 Jlabopamoprnas paboma «Ilpoka-
JUBAEMOCTh U 3aKAJTMBAEMOCTH CTaJIH

18

1.12 TexHosuorust TepMHUYECKOH
00padoTku. Omoicue I pooa 6e3 gpazosoi
nepexpucmannuzayuu. Omocue Il pooa c
gazosotl nepekpucmaniuzayuetl,
HOPpMAIU3ayus. 3axanka cmanu.
OcHoguble  napamempvl  npoyeccos
OMNYycKa y2nepooucmsix u 1e2Upo8aHHbIX
cmanetl. Obpabomxa X01000M.
Ilosepxnocmuas 3axanxa.

15,
17

d)opma ammecmauuu

Bcero wacos mo aucumiInHe
BO TPETHEM CEMECTPE

18

18

48

YerBepThlil cemecTp

1.13. XHMMHKO-TepMHUYeCKas
o0padoTKa. Qu3zuueckue OCHOBbL
XUMUKO-MEPMUUECKOT o0bpabomku.
Llemenmayus, HUMpoyemeHmayus,
asomuposanue Cmau.

1.14 Jlabopamopnas paboma « XUMHKO-
TepMuueckas 00paboTka»

1.15 KonTtponbsHas pabota
«TepMudeckass W XHUMHKO-TEPMHUYECKAs
o0paboTka»
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1.16 JlerupoBaHHble cTaJu. Daswl, 46 |4

obpa3zyemvle J1e2UpyrowuMU d1eMeHMamu

6 cmansax. Bausanue necupyrowux aie-

MEHMO8 Ha NOAUMOp@U3IM dicenes3d, Ha

ceoticmea geppuma u aycmenuma. Oco-

benHOCMU MepMu4eckou  00pabomxu

Jecuposanuvix cmanel. Kiaccugpukayus,

Mapruposka, oOeghekmvi  1e2UpOBAHHBIX

cmazrnei.

1.17 Jlabopamopnasa paboma «Jlecupo- 5

BAHHbBIE CMATUY

1.17 IlBeTHBIE MeTAJLIbI U CILIABDI. 7, |12
Menp u ee cBoiictBa. JlaTyHu, 9,

OpOH3BI, MEIBXHUOPHI, HEU3UILOCPHI, 11,

KYHUAJIA: COCTaB, CTPYKTypa, CBOWCTBA H 13,

00J1aCTH TPUMEHEHUSI. 15,
AMOMUHUN W €ro CBOWMCTBA. 17

JluteitHple  aNOMMHUEBBIE  CIUIABBI,
oOnactu npumeHeHus. Jlepopmupyembie
QIIOMUHMEBBIE CIUIABBI, COCTaB, PEKUM
TEPMUUECKOH  00pabOTKH, CBOMCTBA,
00J1acCTH TPUMEHEHHS.

Cepebpo u ero cruiaBbl. CriiaBbl
cepebpa ¢ Mmenpto. Jluarpamma coctos-
Hus cepedbpo — meap. CepebpsHble cIuia-
BbI Pa3JINYHBIX TPOO.

30JI0TO U €ro cIuiaBbl. J[ByXKOM-
IIOHEHTHBIE CIUIaBbl 3070Ta. CIiaBel 30-
JoTa ¢ Meablo, cepedpoM. Jnarpammel
COCTOSIHUS 30JI0TO — M€/lb, 30JI0TO — Ce-
pebpo. MHOTrOKOMIOHEHTHBIE CILIABbI
30710Ta. 30JI0ThI€ CIIJIaBbl Pa3IUYHbIX
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po0. BiusHue nerupyromux 3JeMEeHTOB
Y MpUMeced Ha CBOMCTBA CIUIABOB 30JI0-
Ta.

IInatuna u ee cnnasbl. J{M3aiiH meTa-
JIUMYECKUX U3JICTTUH.

1.19 Jlabopamopnas paboma «Meonvie 8, 4 2
CNIassLy 10
1.20 Jlabopamopnas paboma 12, 4 2
«CepebpsnHvle cniagbly 14
1.21 Jlabopamopnas paboma «3oromoie 16, 4 2
CNaasoly 18

Dopma ammecmayuu
Bcero gacoB no pucrurinHe 18 18 48
BO YETBEPTOM CEMECTPE
IIsaThIi ceMmecTp
1.22 TuTaHOBBIE CILJIABEI 1 4 2
Jlabopamopunass paboma «Tumanosvie 2 4 2
CNIaBbl»
1.23 KonTposbHas paboTa 3 2
1.24. KameHns B qu3aiine 3516 2

YuyeHne 0 MHHEPAJIbHOM Bellle-
ctBe U Qopmax ero opranuzamuu. OO0-
I1asi TEOJIOTHsI, MUHEPAIOTHS, METPOrpa-
¢us. ['maBHelMe MUHEpasIbl, OCHOBHBIE
TUTIBI OCAJIOYHBIX, MAarMaTHYECKUX U Me-
TaMOP(PHUUECKUX TOPOJ], OCHOBHBIC BU/IbI
MOJIE3HBIX HMCKOTAaeMBbIX. BuIpbl, cTpyk-
Typa ¥ CBOWCTBAa MHHEPAJIOB, UCIOJIb3Y-
€MBIX B IOBEJIMPHOM IPOW3BOJICTBE.
I'eMMonoruueckasi XapakTepHUCTUKa MH-
HEepaJIbHBIX 00pa30BaHUH, BUIBI OTPAHKA
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KaMHEN.

1.25. Jlabopamopuas paboma «I emmo-
JIOUYECKASL XAPAKMEPUCUKA MUHEPAIbHBIX
00pa306aHULLY

1.26. Jlabopamopuas paboma «Hayunvie
U MexHoIocU4ecKue OCHO8bL 00paboOmKu
KAMHSI

1.27 Crekyo. Vcropus CTEKIONCIHA.
CocTaB U CTpYKTypa HEOPraHUYECKOTO U
OpraHn4ecKkoro crekia. dusuyeckue u
TEXHOJIOTUYECKUE  CBOMCTBA  CTEKOJL
CrocoObl  TIOBBIIICHUS MEXAHHUYECKUX
cBoicTB crekoa. Curamisl. Jlexkopupo-
BaHUE CTEKJIOU3ICIIN. .

6,7

1.28 Jlabopamopnas paboma
«Ceoticmea cmeknay

7,8

1.29. Kepamuka.

Kpatkas uctopuueckasi crpaBka. Kiac-
cudukanus BUIOB MaTepuania, ero co-
CTaB U CTPOEHHUE; TOHUApHAsl KepaMUKa,
TeppakoTa, Mmaioyuka, ¢asHac, dapdop.
KoHCTpyKIIMOHHBIE W ACTETHUYECKHE
cBOWicTBa Kepamuku. Kepamuka B 1u-
3aiHe.

8,9

1.30 Jlabopamopnas paboma
«Kepamuueckue mamepuaivi »

10

1.31 IpeBecuHna.

Obwue ceedenus o Opegecute, cmpoeHue
opegecunbvl, Oegekmovl, CPABHUMENbHAS
Xapakmepucmuxa OpegecHblx — Nopoo.
Cocmas Opegecunvl, OpesecHvie NOPOoObl.
Dcmemuueckue, IKCNIyamayuoHHvle U

10,
11
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cﬁu3uK0-MexaHuqec1<ue ceolicmea

Opegecunbi. Xapaxkmepucmuxu,
onpeoenswue XY0024HCECMBEHHYIO
YeHHOCMb — U30eiull  UX  Opesecumbl.
pesecuna 8 Xy0024#CeCmBeHHO-

NPOMbBIULIEHHBIX U30enUsX.

1.32. JIaboparopHas padota «Buubr npe-
BECHHBI»

12

1.33. IlnmacTmaccenl

OOmiast  XapakTepUCTHKa ILIACT-
macc. Knaccudukanums, cocraB, cTpoe-
HHUC, OCHOBHBIC IIPHUHIMIILI ITPOHU3BOMI-
CTBa IUIACTMACC, UX MEXaHW4eckue, (hu-
3UYCCKUEC, XUMHUUYCCKHUEC N ICTCTHUUYCCKUC
cBoiicTBa. TepMOIUIaCTUYHBIE M TEpPMO-
PECaKTUBHBIC [IACTMACCHI.

13

1.34. Konmponvnas paboma «Mamepua-
JIbl 07151 XYO0HCECMBEHHBIX U30EIU»

14

1.35. Komnosuyuonuvie mamepuainbl.
Knaccudukanmss KOMIO3UIIMOHHBIX Ma-
TepuaioB. KOMIIO3UTHI ¢ METAINTMYECKON
MAaTpHUIIEH. JncnepcHOYITpOYHEHHBIE
KOMITO3UIIMOHHBIE MaTepuayibl. Bomok-
HUCTBIE KOMITO3UIIMOHHBIE MaTEPHAIIBI.
[TopoikoBble KOMIO3UIIMOHHBIE MaTe-
puanbl (kepMeTsl). Komno3utsl ¢ nomu-
MepHO#l matpuieit. Kommno3utsl ¢ kepa-
MHYECKOM W CTEKJISHHOM MaTpHULECH.
[IpuMeHeHne KOMITO3UIIMOHHBIX MaTepH-
ajloB B aBTOMoOuecTpoeHnu. Hanoma-
tepuainbl. CTpyKTypa, CBOICTBA, MpUMe-
HEHHE.

15

23




1.36. Jlabopamopuas paboma «Komno-
3UYUOHHBLE MAMEPUATIBLY

16

1.37. Hanomarepuassl

17

1.38. O630pHOE MPAKTHYECKOE 3aHSTHE

18

CDopMa arrecrauuu

Bcero gacoB o JUCHUITIIIMHE B ITATOM

36

36

48

Bcero yacoB nmo qucuuniinge

72

72

144
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[punoxenue 2
MHHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOU ®EJIEPALIN

OEIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXKIEHUE
BBICHIEI'O ObPA3OBAHUMA

«MOCKOBCKHUM HOJII/ITEXHI‘/JI‘IECKI/IIX YHUBEPCUTET»
(MOCKOBCKHMH ITOJIMTEX)

Hamnpasnenue noarorosku: 29.03.04 TEXHOJIOI' A XVI[O)KECTBEHHOPT OBPABOTKU MA-
TEPUAJIOB

OII (mpodmiib): «CoBpeMEHHBIC TEXHOJIOTHH B IIPOU3BOJICTBE XYAOKECTBEHHBIX H3ICITUIN )
«XyI0XKECTBEHHOE IPOEKTUPOBAHNE U IIU(PPOBHIE TEXHOJIOTUU B IOBEJIMPHOM IIPOU3BOICTBE)»

dopma o0yuyeHus: ouHast
Bun npodeccuonanbHoi e TENbHOCTH: (IPOU3BOICTBEHHO-TEXHOJIOTHYECKasl, IPOECKTHAS)

Kadenpa: «MatepuanoBeneHue»

®OH/I OLIEHOYHBIX CPEJCTB
MO JUCLUILJIMHE

«MarepualloBeICHUE U TEpMUUYECKAs O6Da6OTKa»

Cocrag: 1. [1actiopt oH1a OIIEHOUHBIX CPEJCTB
2. OnucaHue OLEHOYHbIX CPEJICTB:
Ponesbie urper
DK3aMeHaIMOHHbIE OUJIEThI
KonrponsHas padora
Tect
IIpe3enTanus

CocraBuren:
JIOIleHT, K.T.H. JlaBbigeHxo JI.B.

Mocksa, 2021 ron



IMOKA3ATEJIb YPOBHSI COOPMHUPOBAHHOCTH KOMIIETEHIIUIA

Tabomuma 1

MarepuanoBezieHue 1 TepMUudecKas 00paboTka

®I'OC BO 29.03.04 Texnosorus Xya10:kecTBeHHOI 00pad0oTKH MaTepraioB

B nporiecce ocBOeHUS JaHHOM AMCUUILUIMHBI CTYACHT (OPMHUPYET U JEMOHCTPHPYET CIEAYIOIKE NPodeccuoHaTbHbIe KOMIIETEHIUH

KOMIIETEHIIA Texnosorus ¢op- ®Dopma one- .
IlepeueHb KOMIIOHEHTOB MHPOBAHHS KOM- | HOYHOTO Cpel- Crenenu yposneii OCBOCHMHA
HHIEKC OOPMYJIUPOBKA . ot KOMIIeTeHI Uil
IeTCHI NN CTBa
OIIK-3 | CmocobeH  MPOBOAWTH | 3HATH:- (PU3NYECKYIO CYIIHOCTH | JEKIUs, CAMO- 9, ba3oBblii ypoBeHb:
W3MEpPCHHSI T1apaMeTPOB | SBIICHUH, TPOMCXOMSAIINX B Ma- | CTOSITEIbHAS pa- T, BOCIIPOM3BOJICTBO IMOJY4YEHHBIX
CTPYKTYpBI, CBOICTB Xy- | TepHUajaxX B YCJIOBUAX MPOU3BOJI- | O0Ta, JIP, 3HAaHWHA B XOJIe TEKYIIEro KOH-
JIO’)KECTBEHHBIX MaTepyi- | CTBA U IKCILTyaTallvH, nabopaTropHbIe K/P, TPOJs; YMEHHUE pellaTh THUIIO-
alloB,  XYJIO)KECTBEHHO- | - OCHOBHBIE METOJbl HCCIEN0- | pabOTHI U, BBIC 3aj]a4d, NMPUHUMATH TIPO-
MPOMBIIUICHHBIX OOBEK- | BAHUS CBOMCTB MaTePHAJIOB,; 3, deccroHanbHbBIE U YIPaBIICH-
TOB M TEXHOJOTMYECKHX | YMETh:- MPUMEHATh METO/IbI I1 YECKUE PEIICHUS IO H3BECT-
MPOIIECCOB X W3TOTOB- | CTAHJAPTHBIX ~ UCHBITAHUH 10 HBIM aJrOpUTMaM, IpaBujaM U

JICHUA

ONPENIETICHUI0 CBOWMCTB U TEXHO-
JIOTHYECKNX TIOKa3aTelned Hc-
MOJIb3YEMBIX MaTepUaIOB U TO-
TOBBIX U3/ICITHI.

BJIA/IeTh: - HEKOTOPBIMHU JKCIIe-
PUMEHTAJIBLHBIMU METOJIMKAMU |
TEXHUKOW MaTepuaJoBeIUECKUX
HCCIeN0BaHuN

METOIMKaM
IHoBbIIEHHBIN YPOBEHD:
[IPAKTUYECKOE MPUMEHEHHUE I10-
JYYEHHBIX 3HAaHWW B Ipolecce
BBINOJIHEHHS JTAOOPAaTOPHBIX pa-
00T; TOTOBHOCTh pelIaTh MpaK-
TUYECKUE 3a7aud IOBBILIEHHON
CJIIO’)KHOCTH, HETHUIIOBBIE 3a/1auH,
OpUHUMATh TNpodeccCHoHaIbHbIE
U YOPABJIECHYECKUE PEIICHHUS B
YCIIOBUSIX HEIOJIHOW OIpEACIIeH-
HOCTH, IIPH HEIOCTATOYHOM JO-
KYMEHTAJIbHOM, HOPMaTUBHOM U
METOANYECKOM 00eCTIedeHUN

**- CoxkparteHust GopM OLIEHOUHBIX CpescTB cM. B [Ipumnoxenuu 2 k paboueii mporpamme.
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Tabmuma 2

Hepequb OLCHOYHLIX CPEACTB 0 JUCHUIIJINHE
«MarepuanoBeieHre U TepMudeckas 00padoTKa»

Hanverosanue [IpencraBnenue oneHou
Ne |6 enounoro cpea- Kparkas xapakTepucTuKa OLIEHOYHOTO }E)oro cpenctsa b GOC
oC CTBA cpeicTBa p
CoBMecTHasi AEATENBbHOCTh TPYMIBI 00ydYa-
FOLUXCS U MEAarorn4eckoro paboTHUKAIO
YIIPaBJICHUEM I€JarOrMuecKoro padOTHHKA
JlenoBast u/wnm posie- (¢ 1eNbl0 pemieHust yueOHsix U npodeccuo- | Tema (mpobiema), KOHIE-
1 Bas Urpa HaJIbHO - OPUEHTHPOBAHHBIX 33Jlay IMyTEM | IS, POJH U OXKHUIACMBII
(aAn) MTPOBOTO MOJEIUPOBAHUS PEATBbHOM MPO- | pe3ynbTar Mo KaKI0U Urpe
OsieMHOM cutyanuu. [lo3BosseT oleHUBATH
YMEHHE aHaM3UpOBaTh U peEllaTh TUINY-
HbIE PO EeCCHOHATBHBIC 3aa4uH.
CpencTtBo TPOBEPKHM YMEHHUM TNPUMEHSITh
KonTponbnas pabota pei poBep Y P KoMI1eKT KOHTPOIBHBIX
2 MOJIyYeHHBbIC 3HAHMS JUIsI PEIICHUs 3a/1ady .
(K/P) 3a/laHui 110 BapHaHTaM
OIPEEIIEHHOr0 THIIA IO TEME WK pa3lieiy
CucremMa CTaHIAPTU3UPOBAHHBIX 3aJaHU,
Tect [103BOJISIIOIIAS aBTOMAaTU3HUPOBATH .
3 . @DOHJ TECTOBBIX 3aJaHHI
(T) MpoLelypy H3MEPEHUsi YPOBHS 3HAHUU H
yMeHM o0yJarolerocs.
OreHKa CIIOCOOHOCTH CTYAEHTa MPUMEHHUTD
[lepeuenr nabopaToOpHBIX
JlaGopaTopHbie pabo-| MOTydYeHHbIE paHee 3HAHUS IS MpOBee-
4 paboT U UX OCHAIICHHUE
ToI (JIP) HUS aHalln3a, ONBITA, SKCIIEPUMEHTA U BbI-
MOJIHEHUSI TOCJIEAYIOIUX pPacyeToB, a
[IpencraBieHue cTy1eHTOM HapaOOTaHHON
MH(popMalMM MO 3aJaHHOM TEMAaTHUKE B
IIpe3eHTanus (opman an .
5 (ITP) Bujie Habopa cmaiiioB u crnerpddexToB, |Tembl npe3eHTammit
MOJITOTOBJICHHBIX B BBIOPAHHOM Mporpam-
Mme
Huanor mnpenopaBaTenss cO CTYAEHTOM,
. €Jb KOTOPOTO — CUCTeMaTH3alusl U yTou-
VYcrHbIi onpoc H p 1 T N
6 (3 -3auer) HEHUE MMEIOIIMXCS Yy CTyJeHTa 3HaHui, | Bompocs k 3auery
MPOBEPKA €r0 MHAMBUAYAJIbHBIX BO3MOXK-
HOCTEHN YCBOEHHsI MaTepraia
Huanor mnpemnojaBarensi CO CTYAEHTOM,
7 YcTHbIN onpoc 1eJIb KOTOPOTo — cucTemMaruszanus u yrod- | KoMruiekT sk3ameHaluoH-
(D -nKx3ameH) HEHUE WMEIOIIUXCS Yy CTyIeHTa 3HAHWM, | HBIX OMIIETOB
MIPOBEPKA €T0 WHAWBUAYATHHBIX BO3MOXK-

1. Dx3aMeHaAMOHHBIE ONJIEThI

1. Haznauenue: Mcnonb3yroTces Uil IPOBENEHUS TPOMEXYTOUHOM aTTeCTallMy 110 AUCLHUIIINHE
"Marepuanobencaue”

2. B Ouiier BKIIFOUEHO TPH 3a/1aHUS:

3aganue 1. Bompoc aJisi mpoBEpKH TEOPETUUECKUX 3HAHUM;
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3ananue 2. 3agayda i IPOBEPKU YMEHHUSI IPUMEHATh TEOPETUYECKUE 3HAHUS;
3aganue 3. [IpoBepka HaBBIKOB. [IpakTHUYeCKOE BHIMOJHEHUE 3/IaHUS .
3. KoMIieKT 3Kk3aMeHaI[HOHHEBIX OMIIETOB BKJIIOYAeT 25 OUIIETOB.
4. PernaMeHT 3Kk3ameHa: - BpeMs Ha moJIr0TOBKY T€3MCOB OTBETOB - 10 40 MUH
- Crioco6 KOHTPOJIS: YCTHBIE OTBETHI.

5. IIIxaja OLleHUBAHUA:
"OTJMYHO' - €CIIU CTYIEHT IIyOOKO U IPOYHO OCBOMJI BECh MaTEpUall MPOrpaMMbl 00y4eHus,
MCYEPITBIBAOIIIE, ITOCIIEI0BATEIBHO, TPAMOTHO M JIOTUYECKH CTPOMHO €ro h3jaraer, He 3aTpy/i-
HSIETCSI C OTBETOM IIPH U3MCHEHHH 33J1aHUs1, CBOOOIHO CIIPABIISAECTCS C 3aja4aMy U IPAKTHYC-
CKHMH 33JIJaHUSMH, TPAaBUIILHO OOOCHOBBIBAET NMPUHATHIE PEIICHHS.
"Xopomo'- eciau cTyAeHT TBEP/IO 3HAET IPOTrPaMMHBIN MaTepuall, FpPaMOTHO U 110 CYLIECTBY
€ro M3JIaraeT, He JIOMyCKaeT CYIIEeCTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC, BJIaIEET HEOOXO-
JUMBIMA YMEHHUSIMH U HABBIKAMU TIPY BBITIOJTHCHUH MTPAKTHYCCKHUX 3aJaHHM.
"Y10BJI€TBOPUTEIBLHO " - €CTIM CTYICHT OCBOUJI TOJILKO OCHOBHOM MaTepual MporpaMMbl, HO
HE 3HAET OTACIBHBIX TEM, JJOIMYCKAET HETOYHOCTH, HEJIOCTATOYHO MPABUIbHBIC (POPMYIUPOBKH,
HapyIIaeT MoCcIeA0BaTEILHOCTh U3I0KEHHUS IPOrPAMMHOI0 MaTepuasa U UCIIBITHIBACT 3aTPY/I-
HEHUS B BBIMIOJTHCHUN TTPAKTHYCCKHUX 3aJaHUIA.
"HeynoB/1eTBOPUTEIBLHO" - €CIIM CTY/ICHT HE 3HACT 3HAUUTEIHHON YacTH IPOrpPaMMHOTO MaTe-
puana, 10myCcKaeT CephE3HbIE OMIMOKH, ¢ OOJIBIIUMU 3aTPYAHCHUSIMU BBITIOJIHSET MPAKTHUYECKUE
3aJaHMsL.

Kaxxnoe 3aganne s5K3aMEHAIIMOHHOI0 OMJIeTa OIEHUBACTCS OTAeabHO. OOIIeH OLEHKOH SIB-
JSIETCsI CpeiHee 3HaYCHHE, OKPYTIIEHHOE JI0 11eJI0r0 3HAYEHUSI.

BapuaHT 3K3aMeHAIIHOHHOTO OHJIeTa

MUHHUCTEPCTBO OBPA30OBAHUS U HAYKU POCCUNMCKON OEJIEPAIINN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YUPEXJIEHUE BBICHIEI'O Ob-
PA3OBAHUS
«MOCKOBCKHWM MOJUTEXHUYECKNN YHUBEPCUTET»
(MOCKOBCKHWM MMOJINTEX)

®dakynpreT MammHocTpoeHH, Kadeapa «MarepruaroBeieHUC)
Jucuumnmna «MaTepuanoBeieHne U TepMudeckas 00padoTKa»
O6pasosarenphas nporpamma 29.03.04 TexHONOTHS Xy0KECTBEHHON 00pabOTKH MaTepHalloB

3K3AMEHAIIMOHHBIN BUJIET Nel

1. CgoiicTBa 30;0Ta. XMMHYeCKast CTOMKOCTb cIuiaBoB cucteMmbl Au-Ag-Cu no Tammany

2. lnarpamma Fe-C. I3MeHeHHE XUMHUECKOTO cOCTaBa (a3 B poIiecce NEPBUIHON U BTOPHUHOMN
KpUCTAJNIM3aLNNU CTau 45

3. Pacumudposars mapky metammonpoaykuuu JI70 u 1ath ee XxapakTepuCTHKY (Ha3BaHUE, HA3HAYCHUE,
CBOWCTBA, 0COOEHHOCTHU CTPYKTYPBI U TEXHOJIOTUH).

Yr1BepxkaeHo Ha 3acenanuu kadenpsr «19» mas 2021 r., mporokon Nel0.

3aB. kadempoit /B.B. OBunHHHKOB/
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IlepeuyeHb BOIPOCOB HA IK3aMeH
Tperuii cemecTp

1. Huarpamma Fe-C. 3MeHeHre XUMUYECKOTO cOcTaBa (a3 B MpoIecce MepBUIHON U BTO-
pUYHOM KpucTaymm3auuu crasa ¢ 5 % C

2. Huarpamma Fe-C. 3MeHeHre XUMUYECKOTO cOcTaBa (a3 B MpoIecce MepBUIHON U BTO-
PUYHOM KpHUCTaJUIM3alMK cTanu Y 12

3. Huarpamma Fe-C. Xapaktepuctuka (a3, y4acTBYIOIINX B 9BTEKTHUECKOM IPEBPALICHUN
4, Huarpamma Fe-C. Omnpenenenue xumudeckoro cocrasa (a3 B cmiase ¢ 5,5 % C npu
900°C

5. Huarpamma Fe-C. M3MeHeHne XUMHUUECKOT0 cocTaBa (a3 B MPOIECce MEPBUYHON M BTO-
pU4HON KpucTauM3auuu ciasa ¢ 4,3 % C

6. Huarpamma Fe-C. DBTeKTUUECKOE M IBTEKTOUHOE ITPEBPAIICHUE

7. Huarpamma Fe-C. Omnpenenenue xumudeckoro cocraBa (a3 B cmase ¢ 2,5 % C npu
900°C

8. Huarpamma Fe-C. Omnpenenenue xumudeckoro cocraBa (a3 B cmiase ¢ 4,3 % C npu
727°C

9. Huarpamma Fe-C. Onpenenenne xummuueckoro cocrara a3 B ciase ¢ 1,5 % C npu 800°
C

10.  KpacHOIOMKOCTh M XJIQJHOJOMKOCTh CTand. lIpu4nMHBI BO3HUKHOBEHHUS M CIIOCOOBI
YCTpaHEHUS

11.  ATOMHO-KpUCTAJLINYECKOE CTPOCHHE METAJJIOB. TUIBI KPUCTAIIIMYECKUX PELIETOK U UX
XapaKTEepUCTUKA

12. 3akoHoMepHOCTH KpucTaum3anuu. CTErneHb NEepeoxJIaXIEHUs, YUCIO IIEHTPOB KpH-
CTaJTM3alluU, CKOPOCTTh POCTa KPUCTAIUIOB. AMOP(HBIE METaILIbI

13.  JlewpputHas nukBanus. [IpuanHBl BOSHUKHOBEHUS M CHOCOOBI ycTpaHeHus. CTpoeHue
CJIUTKA.

14.  [JedexTbl KpUCTAIUIMUECKOTO CTPOCHUS. BiMsiHIe MIIOTHOCTH AUCIOKAINI Ha IPOYHOCTb
MaTepHajoB

15. OcHoOBHbIE BUIbl XUMHUKO-TEPMUYECKON 00pabOTKH, UX 0OCOOEHHOCTH

16.  Ctpoenue u cBOICTBa TPOOCTHTA 3aKajlKa U TPOOCTHTA OTITyCKa

17.  MapreHcuTtHoOe npeBpalleHue U ero 0COOEHHOCTH

18.  T'a3oBble HeMeHTalUMs U HUTpoLEeMeHTalus. VX cpaBHUTENbHAs OLEHKa U 00JacTh MpH-
MEHEHUS

19.  TloBepxHOCTHas 3aKajiKa, BUJbI U 00JACTH MPUMEHEHHS

20. HemenTanus. Bunapl nporecca, napaMmeTpsl, 00J1acTi IPUMEHEHHUS U MOJIy4aeMble CBOM-
CTBa

21. CrpoeHue u CBOMCTBAa MapTEHCUTA 3aKAJIKU M MAPTEHCHUTA OTIyCKa

22.  IlpeBpaiieHue aycTeHUTa MPU HENPEPHIBHOM OXyaxaeHuU. OcoOOEHHOCTH MEpIUTHOrO
npespatieHus. CTpyKTyphl IEPIUTHOTO THIIA

23.  Otmyck. Bunsl orriycka. Mi3MeHeHHEe CTPYKTYpBI U CBOUCTB IPH OTITYCKE

24, [IpokanuBaeMoCTh 1 3akainBaeMOCTb. DAKTOPHI, BAUAIOIMINE HA TPOKAINBAEMOCTh. Bin-
SIHA€ IPOKAJIIMBAEMOCTH Ha CBOWCTBA CTAJIN

25. Orxur Il pona, ero Bubl, NX HA3HAYECHHUE

26.  Kpurnueckue Toukd MH 1 Mk. VX 3aBUCHMOCTB OT COJiepaHUs yIriIepoaa U JETupyro-
IIMX 3JIEMEHTOB B CTaJIH

27.  OtmyckHas xpynkocTs | poga. I[IppuunHbl BOSHUKHOBEHUS U METO/IbI €€ YCTPaHEHUS

28. Kputnueckue Touku A1, Az, Acm. [IpeBpanienus B cTaiau npu 3TUX TEMIIEPATYpax

29.  Vnyumenue. CTpoeHHe U CBOWCTBa cOpOMTA OTIYCKA U COPOUTA 3aKaIKU

30. Crioco0bl 3aKaiKu: HEeMpepbIBHAS, MPEPHIBUCTAs, CTYIICHUATAs, U30TePMUYECKas

31.  OcolGeHHOCTH TepMHUYECKOI 00pabOTKH JETUPOBAHHBIX CTaJIeH

32. Omxur U HopMayIM3alus cTaiu. PexXuMbl, XapakTepUCTUKa MOJIYyYaeMOU CTPYKTYpbl U
CBOICTB
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33.  Haxuyen u pekpucTanin3anus METauioB

34. Harpes cranu. Hacneactsennoe 3epHo. [leperpes u nepexor

35. Orxur | pona, ero Buabl, UX Ha3HAYCHUE

36.  Azortuposanue. [lapameTpsl mpouecca, CBONCTBa U 001aCTH IPUMEHEHUS

37.  Bupasl Tepmuueckoil 00paboTKH, UX Ha3HAUCHHUE

38.  3akanka cranu. OnpenesieHue 3HaYeHUH OCHOBHBIX ITapaMETPOB: TEMIIEPATyphl HArpeBa,
JUIMTEIBHOCTh HAarpeBa, CKOpocTU oxjiaxkaeHus. [lonHas u HenoHas 3aKajiKka cTajaeH.

39.  OrnyckHas xpynkocts Il poga. [IpyunHBl BOBHUKHOBEHUS U METOJbl €€ YCTPAHEHUS U
IpeNyNpexIeHUs

40.  Hwutpouementauus. [Tapamerpsl npouecca, CBOWCTBA U 001aCTH IPUMEHEHUS

41. JlnarpamMmma U30TEpPMUAYECKOTO MPEBPALLICHUS ayCTEHUTA

42.  PacmudpoBats Mapky metamutonpoaykuuu: XBI' u gate ee XapakTepucTuKy (Ha3BaHHeE,
Ha3HaueHHe, CBOWCTBA, 0COOCHHOCTH CTPYKTYPBI U TEXHOJIOTHH)

43.  PacmudpoBats Mapky meramionpoaykuuu: J[18 u nate ee xapakTepucTHKy (Ha3BaHHeE,
Ha3Ha4yeHHe, CBOIICTBA, OCOOEHHOCTU CTPYKTYPBI U TEXHOJIOTUHN)

44,  PacmupoBaTh MapKy METAIONPOAYKUUU: AMr U JaTh ee XapaKTepUCTUKY (Ha3BaHUE,
Ha3Ha4yeHHeE, CBOICTBA, OCOOEHHOCTU CTPYKTYPhl U TEXHOJIOTHHU)

45.  PacmudpoBaTh MapKy METaUIONPOAYKIMU: Y8 M JaTh €€ XapaKTepUCTUKY (Ha3BaHHE,
Ha3Ha4yeHHE, CBOICTBA, OCOOEHHOCTU CTPYKTYPhI U TEXHOJIOTUHN)

46.  BnusHMe Jerupyrolmx 3JIEMEHTOB Ha NOIUMMOpQHOe mpeBpaineHue xenesa. Kiaccudu-
Kallys JETHPOBAHHBIX CTaJIel

47.  OcHOBHBbIE NTOKa3aTenu (PU3NKO-MEXaHUYECKHX CBOMCTB MaTepHalloB M METO/IbI X OIpe-
nenenus (HB, HR, HV, oB, oT, §, KCU)

48.  PacmudpoBats Mapky Metamutonpoaykuuu: CU15 u nath ee xapakTepucTUKy (Ha3BaHHe,
Ha3Ha4yeHHE, CBOICTBA, 0COOEHHOCTU CTPYKTYPhI U TEXHOJIOTUHN)

49.  PacmmmdpoBars Mapky wmeramnonponykuuu: Cranb 45 M n1aTh ee XapaKTepUCTHKY

(Ha3HaueHue, KauyecTBO, MecTomnojoxxeHue Ha nuarpamme Fe-C, cTpykTypa, 0COOEHHOCTH TeX-
HOJIOTHUH)

50. Turtan u ero criaBbl. CBoiCcTBa U 00JaCTH TPUMEHEHHUS

51.  PacmmdpoBars mapky wMetamtonponykuuu: 38XMIOA u nate ee XapaKTepUCTHKY
(Ha3BaHUE, Ha3HAUEHUE, CBOMCTBA, OCOOEHHOCTU CTPYKTYPbI U TEXHOJIOTHH )

52.  PacmmdpoBats Mapky mMetamutonpoaykuuu: AJI2 u naTh ee XapakTepHCTUKY (Ha3BaHHE,
Ha3Ha4yeHHe, CBOICTBA, 0COOEHHOCTU CTPYKTYPhI U TEXHOJIOTUHN)

53.  Pacmm¢posars Mapky meramnonponykuuu: bpC30 u nath ee xapakTepuUCTHKY (Ha3Ba-
HUE, Ha3HaueHue, CBONCTBA, 0OCOOEHHOCTH CTPYKTYPbI U TEXHOJIOTHH )

54.  PacmmdpoBats Mapky Metayuonpoaykiuu: BCt3cn u 1aTe ee XapakTepuCTUKY (Ha3Ba-
HUe, Ha3HauYeHHe, KaueCTBO, 0COOEHHOCTH TEXHOJIOTHH)

55.  PacmmdpoBats mapky meramionpoaykuuu: Crane O8km W gaTh ee XapaKTepUCTUKY
(Ha3HaueHue, Ka4eCTBO, MECTOIOIoKeHne Ha quarpamme Fe-C, cTtpykrypa)

56.  PacmmdpoBath MapKy MeTtayuionpoaykiuu: JI70 u naTh ee XxapakTepucTUKy (Ha3BaHUE,
Ha3Ha4yeHHe, CBOICTBA, 0COOEHHOCTH CTPYKTYPhI U TEXHOJIOTHH)

57.  PacmmdpoBaTth Mapky MeTayuionpoaykuuu: bpb2 u nath ee xapakrepucTuky (Ha3BaHUE,

Ha3Ha4yeHHe, CBOICTBAa, 0COOEHHOCTH CTPYKTYPhI U TEXHOJIOTUH)

Iarbiid cemecTp
58. 3omoteie cmiasl 750, 583 mpoo.

59.  Cmnassl cepebpa ¢ Menpio. JluarpaMmma cocTosiHUS cepedpo — Meb

60.  Hcropudeckue 3Tamnbl 00pabOTKHU Kemesa.

61.  CoiictBa cepebpa. BnusHue nmpumMeceil Ha CBOHCTBa cepeOpSHBIX CIIJIABOB.
62.  Hcropuyeckas mociaeqoBaTeIbHOCT HCIIOIb30BAHHS MEIU U €€ CIIIIABOB.

63.  Cmnassl cepebpa 950, 925 npobd.
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64. CaoiictBa Menu. CruiaBbl MeId, MMUTHPYIOIINE 30JI0ThIE U cepeOpsIHbIE CIIIaBHI.

65.  CruiaBbl HA OCHOBE MEJU C HUKeNleM. J[narpaMMa cOCTOSTHUSI Me/Ib — HUKEIb.

66.  Xapakrepuctuka criaBoB cepedpa 900, 875 u 800 nmpod.

67.  XapakTepucTuka MenbXHOpoB (cOCTaB, CTPYKTypa, CBOMCTBA, MapKHpOBKa, 0OIacTh
IIPUMEHEHNS).

68.  XapakrepucThka HEW3MILOEPOB (COCTAaB, CTPYKTYpa, CBOMCTBA, MapKHPOBKA, 00JACTh
IIPUMEHEHNS).

69. XapakrepucTtuka KyHHaneill (cocTaB, CTPyKTypa, CBOWCTBA, MapKHpPOBKa, 0O0JIacTb
IIPUMEHEHNS).

70.  XapakrepucTuka JlaTyHel (cocTaB, CTPyKTypa, CBOWCTBAa, MapKHUpOBKa, 00JIaCTh
NPUMEHEHHS

71.  Xapakrepuctuka OpoH3 (cCOCTaB, CTPYKTypa, CBOWCTBAa, MapKHpPOBKa, 00JacTh
IIPUMEHEHNS).

72.  Hcropus no0buu 1 00pabOTKH 30JI0TA.

73.  CoiicTBa 30510Ta. XMHYECKast CTOWKOCTH cIutaBoB cuctemMbl Au-Ag-Cu o Tammany.
74.  CnuiaBbl 30510Ta ¢ MeZIbI0. J[MarpaMMbl COCTOSIHUS 30JI0TO — MEJIb.

75.  CnuaBsl 3050Ta ¢ cepeOpoM. JlmarpaMMbl cocTOsiHUS 30J10TO — cepedpo. Tepmuueckas
00paboTKa cepeOpPSHBIX CILIABOB.

76.  XapakTepucTHKa MHOTOKOMIIOHEHTHBIX CILJIaBOB 305I0Ta. Tepmuueckas oOpaboTka
CIIAaBOB 30JI0TA.

77.  HaxoxneHue 30510Ta B MOpUpoje. BrusHue Nerupyrommx 31eMEHTOB M NpUMeceld Ha
CBOJICTBA CILIABOB 30JI0TA.

78. Cucremsl 0603HaueHus npoo. [IpobupHOe KireliMo.

79. UYTo 03HAYAIOT U KaKUE CBOWCTBA MHHEPAJIOB XapaKTEPH3YIOT (PaKTOPHI, NIMEHYEMBIE YEThIpPe
«C»?

80. [TpuntmnmanbHas TEXHOJIOTHYECKAs: CXeMa MPOM3BOICTBA KepaMHKU. ChIpbe, HCIIOIB3yeMOe
JUTSL TIPOU3BOJICTBA KEPAMHYECKHX MaTeprasioB.

81. [NonHast XapaKTeprCTHKA PyOUHOB.

82. Croco0bI ropsuero JeKOpUpOBaHUs CTEKIIA.

83. INonHast xapakTeprcTrka cangupos.

84.  TexHomormueckas cxeMa TPOU3BOACTBA  crekjom3fenuil.  ChIpbeBble  MaTepuabl,
UCTIONIb3YEMBIE B TIPOM3BO/ICTBE CTEKJIA.

85. MeTtozp! (hOpMOBaHHUS KEPAMUYECKHX M3ETNNA. BUbl 00kura KepammKu.

86. [NonHast XapaKTepHCTHKA H3YMPY/IOB.

87. Croco0ObI X0JI0JHOTO AEKOPUPOBAHMS CTEKJIA.

88. INonmHast xapakTeprUCTHKA ATSKCAH IPHTOB.

89. MeTobl JeKOPUPOBAHUS KEPAMUYECKUX U3EIHUI.

90. [NonHast XapaKTepHCTHKA KEMIyTa.

91.  OcHOBHBIE 3JIEMEHThI OTPAHEHHBIX KAMHEH.

92. [NonHast XapaKTepHCTHKA STHTapSL.

9a3. Ionmuast xapakTepucTHKa amasa.

94. OcCHOBHbBIE PEKOMEHJAIMU IMPH BbIOOpE THUIAa OrpaHKU KaMHeH. MexaHWdecKue MeTOJIbl
JIeKOPHPOBAHUSI CTEKII.

95. Bunp! orpanku kamueir. OCHOBHBIE TTpaBUjIa OTPAaHKUA KaOOIIIOHOB.

96. OTanbl pa3BUTHS TEXHOJIOTUM 0OpaOOTKH KaMHSI.

97.  XWMHYECKHI COCTaB M CTPYKTypa CTEKOJ. XMUMUUESCKUE METOJIBI JICKOPUPOBAHKIS CTEKJTA.

98.  Xapaxkrepuctuka asuca u papdopa.

99. Knaccudukamms xamHel, HCMONB3yeMbIX B Ju3aiiHe. XapaKTepUCTHKA JAParoleHHBIX
KaMHEH.

100. OcHoOBHBIE TaIbl UCTOPUH CTECKIIOEITHS.
101.  CocraB u cTpyKkTypa kepaMuku. O0nacTy MpUMEHEHUS KePAMUIECKUX MaTepHasIOB.
102. Drambl pa3BUTHS KEPAMUIECKON TEXHOJIOTHHU. | OHUapHAas KepaMuKa U TeppaKoTa.
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103. CsaoiictBa cTekou. JJIMHHOE U KOPOTKOE CTEKIIO.

104. Hayku, wu3yuaromue MOpUPOJHBIE W HUCKYCCTBEHHbIE MHHEpalbHbIE OOpa30BaHMUIL.
PexoHcTpynpoBaHHBIE KAMHHU, CHHTETHYECKUE AaHATIOTH U UMHUTALIH.

105. Kamennas kepaMuKa ¥ MaioJIdKa.

106. Omnrtuyeckue cBoicTBa M APGEKTH MHHEPATIOB: APQPEKTHl aCTEPU3Ma, «KOUIAYBETO
TJ1a3a», ONajeCleHIUY, aBAaHTIOPUCLICHIINY, TUCTIEPCUN U alyJIAPECICHIINH.

107.  JlocToMHCTBa M HEIOCTATKH JPEBECUHBL. SIIPOBBIC M OE3BSIAPOBBIE IEPEBbSL.

108.  Bubl MakpoMOIeKyIT HOJIMMEPOB. BUIBI KpUCTATUTMYECKUX CTPYKTYP HOJIMMEPOB.

109. Cocrosnus amopduoOi (a3bl B 3aBUCHMOCTH OT TEMIIEpaTypbl HarpeBa IMoJuMepa.
[TnacTmaccel 6€3 HAIOJTHUTEIS

110. I'maBuble pa3pe3sl cTBona AepeBa. CIOM JPEBECHHBI, BUANMBIC B TIONEPEYHOM pa3pes3e CTBO-
7a. MakpOCKOITMYEeCKOEe CTPOCHHUE APEBECHHBI.

111.  IIpomuecchl, MPOMCXOAIIME B TTONTMMEPAX (penaKcamus, CTapeHne, TUCTPYKIIHS )

112.  TepmoruiacTiUHbIC TIOMMMEPBIL. TepMOpeaKTHBHBIC TIOJTMMEPBL.

113. MuUKpPOCKOMHYECKOE CTPOCHUE APEBECUHBI XBOMHBIX U JIMCTBEHHBIX MOPO/I.

114, Kiaccuduxarms miacrmacc. COCTaB miacTMacc.

115. Xwummueckuii coctaB JpeBecHHbl. [lopoku 1peBeCHHEI.

116. IImacTMaccel o CIOMCTBHIM HanomHuTeNeM. [lmactMacchl ¢ ra3000pa3HBIM HATIOJTHUTEIIEM.
117. IInmacTMacchl C BOJOKHUCTBIM M TIOPOLIKOOOPA3HBIM HAMIOJHUTEIEM

118.  Ocs3arenpHble U aKyCTHUECKHE CBOMCTBA JPEBECHHBI

119. BnaxHOCTb PEeBECHHBI U CBOMCTBA, CBSI3aHHBIC C ee M3MeHeHrneM. DopMbl BOJIbI, HAXOMA-
hIeics B IpeBecrHe. MeTo bl ONpeIesICHUS BIIAXKHOCTH IPEBECUHBI.

120. MexaHuyeckue 1 HKCIUTyaTal[MOHHbBIE CBOWCTBA M APEBECUHBI.

121. MukpoMexaHHKa KOMITO3UIIMOHHBIX MaTEPUAJIOB C BOJIOKHUTHIM HamnoixHuTesneM. Kpuru-
yeckasi IJIMHA BOJIOKHA. AJZIMTUBHOCTH CBOWCTB KOMIIO3UTA

3agaHusA 1J151 KOHTPOJIbHOI padoThI

Mo TUCHUIUIMHE «MaTepuaioBeieHne U TepMruIecKas 00padoTKa»
(HaUMEHOBaHUE AUCIUIUTIHBI)

- OICHKa «OTJIMYHO» BBICTABJIACTCA CTYACHTY, €CJIIU CTYACHT BBIIIOJIHUII BCC
MPEAJIONKCHHBIC 3aJaHrd U HE JOIMYCTHJI CYIIECTBEHHBIX OHH/I6OK;

- OIICHKa «XOpOIIO» BBICTABJIACTCA CTYACHTY, CCJIW CTYACHT BBIIIOJIHUII BCC
NMPEAJIOKCHHBIC 3aJaHNNU, HO JOITYCTHUJI 1-2 CYHICCTBCHHBLIC OH_II/I6KI/I,

- OLCHKA «YAOBJICTBOPHUTECIBbHO», €CJIIN CTYACHT HE BBIIIOJIHUII ITOJHOCTBIO OJHO
3aJIaHu¢e,

- OLCHKAa «HCYAOBJCTBOPUTECIBbHO» €CIIN CTYACHT HEC BBIITOJHHUII ITIOJTHOCTBIO JIBA
3aJaHusl.

Tema «YTnepoaucTeie CTalu U YyT'yHbD»
IIpumepsl 3anannit

1. Haueptute B Macmtabe auarpamMmy COCTOSIHHS >KE€JI€30-YIJIepOAUCTHIX CIIJIaBOB Ha
CTaHJapTHOM ONaHKe, MOCTaBbTe OYKBEHHBbIE 0003HaueHus. HazoBurte (a3pl U CTPYKTYypHBIE
COCTABJISIONINE B KAKIOK 00JacTH ArarpaMMel ((pa3bl 3aKITF0YUTE B KBaIpaTHBIE CKOOKH)

2. B kakux npezgenax umeHsiercsa xumuueckuit coctaB (%C) aycTeHuTa npu NEPBUYHON
kpuctaum3auuu cruasa ¢ 1,8 %C? Kak Ha3pIBaeTCs 3TOT CIIaBa M KaKyl CTPYKTYpYy HUMeEET
IIpY KOMHAaTHOM TEMIIEpaType B COOTBETCTBUM C JUArpaMMON XKele30-yriepoa’?
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3. Hanumure cxemy mnpeBpamieHust st cranu, coaepxaiieit 0,8 %C npu temmneparype
727°C. Ykaxure xumuueckuit cocras (%C) ana ¢a3, ydacTBYIOIIMX B 3TOM MpeBpaiieHuu. Yro
MPEJICTABIISIFOT CO00M ATH (pa3bl, KAKYI0 UMEIOT KPUCTALTMYECKYIO PEIIETKY U CBOHCTBA?

4. Jlana cranp Mapku Y10A. YkaxuTe Kiaacc 3TOH CTaiM IO KadyecTBY (OOBIYHOTO
KauecTBa, KaueCTBEHHAs, BBICOKOKAYECTBEHHAs), a TAKXKE CpPEAHEE COJAEpKaHME YIIepoaa U
CTPYKTYpY 3TOH CTajM MpH KOMHATHOW TeMIIepaType B COOTBETCTBUHU C JAMATrPAMMON Keje30-
yriaeposa

5. Jlana cramp mapku BCt5kn. Ykakure ee KadyecTBO, YTO O3HAYAIOT OYKBHI U ITU(PHI,
BXOJsIIMEe B MapkupoBKy. [lo kKakuM mokazaTesisiM (XHMM. COCTaB, MEXaHHMYECKHE CBOWCTBA)
MIPOU3BOJUTCS] KOHTPOJIb 3TOM cTamu?

Tema: «Tepmuueckas o0paboTKa
IIpumepsl 3ananuit

1. Yto Ha3bIBaeTCs MOJHOW 3aKAKOW M JJIs Kakux crajeil ee mpumeHstor? Hauepture
CXEeMY IOJHOW 3aKaJKd M BBICOKOTEMIIEPATYpPHOro OTIycKa (B KoopauHarax t-t) ctaiu 50 u
YKQXHUTE CTPYKTYPY Ha Ka)XJIOM 3Tare TepMooOpabOTKH (O 3aKalIKH, MOCIE 3aKallKH, MOCIe
OTIIYCKa)

2. Kak mpoBoAsT moBepXHOCTHYIO 3akanky TBY? YkaxkuTe peKOMEHIYyeMYyIO TOJIIHHY
CJI0s, CTPYKTYPY M TBEPAOCTh NMOBEPXHOCTU MU CEPALIEBHMHBI cTayiu mnocie 3akanku TBY. Kak
PEryIUPYIOT TONIIHMHY 3aKaJI€HHOU 30HbI?

3. Kak BimsieT Ha MPOKAIMBAEMOCTh pa3Mep 3e€pHA ayCTeHUTA?

4. B cranu 50 mocie 3akalku moiyuyeHa cTpykrypa M3+®d. Ykaxure mapameTpsl 3aKallKu
(t HarpeBa, V OXJI.) OTHOCUTEIBHO KpUTHYECKHX. OIIEHUTE TPaBUIIBHOCTb PEXKUMA 3aKaJIKU

Tema: «Matepuainsl 15 Xy10KECTBEHHBIX U3ICIIHI)
IIpumepsl 3ananuit

1. TlpuBeauTte mpumep MEAHOIO CIJIaBa, HMUTHPYIOIIETO ICTETUYECKUE CBOWCTBA cepeld-

pa. YKaxXuTe ero cocTaB U CBOMCTBA.

2. Jlmarpamma cocrosiauss Au-Cu. Paccmotpers Ha ocHoOBanmu juarpammbel Au-Cu mipe-
BpallleHHs B CIUIaBe, cojiepxaiieM 5% Menu, Npu OXJIXKICHUH U ONPeaesuTh (a30BbIii
cocras mipu 400 °C.

Omnumure crtaB CpM950 (coctaB, cTpyKTypa, CBOMCTBa, 00J1aCTh TPUMEHEHHUS)
[TonHas xapakTepucTKa amMasa.

Oxapakrepu3oBaTh MIJLIE(PHOPE - BUJ TOPSTUETO JIEKOPHPOBAHKS CTEKIIA.

Meron popmMoBaHMS KEpaMHUECKUX U3/IETHH - TTACTUYECKOe (hOPMOBAHHE

o AW

JenoBasi (poseBasi) urpa Nel

no qucruiuiiae «MatepuanoBeaeHue u TepMIdeckas 00padoTkay
(HaI/IMeHOBaHI/IC )II/ICLII/H'IJ'[I/IHLI)

1 Tema (mpodGyema) MaKpOAHATIMS CTAMIM. . ..euuennenneeneeneeeneenneanennn.
2 Konuenuusi Mrpbl: MPOBEJCHUE UCCIICIOBAHMS TEMIUIETA PElibca, MaKpouuinda aeTa-
mm, 3akanennoit TBY, makpormuuda cBaproro coenunenus. [1o kaxmaomy obpasiry omnpe-
JIETISIETCSl METOIMKA TPABJICHHUS, OTIUCHIBACTCS BBISBICHHAS CTPYKTYpa
3 Poau:
- .cHATAMBHEK OTK Lo ;
ST (9.4 1% 187 7 (VW) (S0 () : 7 N 11 1 S PP ;
4 Oxunaembiii (e) pe3yabrar (bl) I€J1a€TCs 3aKIIOUCHHUE O PUEMKE I€TAIA C TEXHU-
YECKUM 00OOCHOBAHUE MPUHSATOTO PEIICHHUST ... .v'nenenereennnnnn.
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- OLICHKA «3aYTEHO)» BBICTABIISIETCS CTY/ICHTY, €CIIU CTYJCHT 0e3 OIMOO0K onpeenseT Me-
TOJIUKY TPABJICHMs], ONIUCHIBAET BBIABICHHYIO CTPYKTYPY, IIPABUIIBHO JIEJIAaeT 3aKII0UEHHUE
0 KauecTBE UCCIIEAYyEMOI 1eTau;

- OLIEHKA «HE 3a4TE€HO» BBICTABIISAETCS CTYJCHTY, €CJIU CTYAECHT HE BIaJeeT METOAUKON
TPaBICHHS, HE MOXKET NMPABHILHO UACHTU(PHUIIMPOBATH HCCIETYEMYIO CTPYKTYPY...........

CocraBureinb HaBbsigenko JI.B.
(mommucs)

« » 20 1.

HenoBas (poseBasi) urpa Ne 2

0o JUCHUIIIMHE «MaTepI/IaJ'IOBeI[eHI/Ie H TCpMHUYCCKasd o6pa60TKa»

2 KoHuenuus Urpsbl onpeereHiue ONTUMAIBHON TeMIlepaTyphl 3aKallKu cTalnu 45 u
3HAYCHUS] KPUTUUECKUX TOUYEK, YCTAHOBJICHUE BIUSIHUSI CKOPOCTU OXJIAXKICHUS HA TBEP-
JOCTh, U3YUYE€HUE MUKPOCTPYKTYPHI CTaJeil MOciIe TePMUUECKON 00padoTKu

3 Poau:

- ..oHavambHUK LI3JT Lo ;

SR 13 0 Y25 (5 ) S B0 (W1oh) (531 (0): 24 LS 1 S PSSP ;

4 Oxupnaemblii (e) pe3yabTar (bl) J€I1aeTCS 3aKIIIOUECHUE O COOMIOACHUN MTPABUIIBHON
TEXHOJIOTHH MPU MPOBEACHUH 3aKAIKU CTATH 45.......ovvevieenannn..

- OIICHKA «3aUTEHO» BBICTABISIETCS CTYACHTY, €CIIU CTYACHT 0€3 OIMOOK OMUCHIBACT
MIPEBPAICHHUS], POUCXOISIITNE TIPH 3aKAJIKE CTAJK; AT PEKOMEHAAINH TI0 PEKUMaM 3a-
KaJIKy ctanu 45;

- OIIEHKA «HE 3aUTEHO» BBICTABIIICTCS CTYJEHTY, €CIIU CTYJIEHT JOMMYyCKaeT rpyobie
OIIMOKK TP ONMHMCAHWUU MPEBPAIICHUN, TPOUCXOASIINX MPH 3aKaJKe CTallu; AaeT Hempa-
BWJIbHBIE PEKOMEHAAINH 110 PEXKUMaM 3aKaJIKU CTaH 45

CocraBuTenb Hasbiaenko JI.B.
(mommucs)

« » 20 1.

Oo6pa3ubl BonpocoB u3 GoHIa TECTOBBIX 3aJaHU I

Tema: «MUKpoaHaIHU3 CTAIN»

3amanue Ne 1

1. Yro Ha3bIBaeTCs CTPYKTYpO Marepuana?

a) IIEepPOXOBATOCTh MOBEPXHOCTH; 0) BUAUMOE CTPOCHHE; B) HAJTHUNE TPEUIUH

2. YTo Takoe XJ1aJHOIOMKOCTh?

a) yMEHbIIIEHHE TBEPJOCTH IIPH HU3KUX TeMIieparypax; 0) oxpyrnuuBaHUE MaTepuasa npu
HU3KHUX TEMIIEpaTypax; B) IPOYHOCTbh MaTeEpHala MpyU HU3KUX TEMIIEpATypax

3. HauGosnee GiaronpusTHBIM codeTaHueM (PHU3UKO-MEXaHUUECKUX CBOWCTB 00JIa1atoT

a) KPYITHO3EPHUCTHIE; 0) METKO3EPHUCTHIE; B) CBOMCTBA HE 3aBUCT OT BEIMYMHBI 3epHA

3amaune Ne 2
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1. [Ipu KakoM yBEJIMYEHUU U3YHYAIOT MUKPOCTPYKTYPY?

a) meHee 100 pa3; 6) 6omee 50 pa3; B) HEBOOPYKCHHBIM IT1a30M

2. Kakoif XuMHUYECKHI JIEMEHT BbI3bIBAET XJIATHOJIOMKOCTh?

a) cepa; 0) dhocdop; B) yriepon

3. YBenudeHne HOMEpa O3HAYACT CIICAYIOIIee U3MEHECHNE BEIMUUHBI 3epHA
a) yBenuueHue; 0) yMEHbIIICHHE; B) HE O3HAYaeT

3amanue Ne 3

1. Ha xakoM npuHIuie padoraet Metaorpaguuaeckiuii MUKpOCKOTT?

a) MPOXOJKJIEHHE CBETa Yepe3 MaTepualt; 0) OTpakeHHE CBeTa MareprasioM; B) IMOIVIOIMICHUE CBETa
MaTepuaioM

2. Kakoii XuMHUYECKHI 3JIEMEHT BBI3bIBACT KPACHOJIOMKOCTh CTaln?

a) yrepoz; 0) cepa; B) docdop

3. CKOJIbKO HOMEPOB COACPIKHUT IIIKajIa OLICHKH BEJTUYMHBI 36pHA CTaIN?

a)7;06)10;B)5

3aganue Ne 4

1. Kak ompenenuTs yBelIn4eHnEe MUKpOCKona?

a) (yBenuyeHue oKyisipa) — (yBenuueHue o0bekTuBa) =; 0) (yBeIu4eHHUE OKylsapa) +
(yBenmnueHue o0bEKTHBA) =; B) (YBEIHMUYCHHUE OKYJIsApa) X (YBEJIMUECHUE OOBEKTHBA) =

2. YTto Takoe KpaCHOJIOMKOCTb CTAJIU?

a) noteps npouHocTH npu Harpese Boilie 1000°C; 0) oxpynuuBanue npu Harpese Bbiie 1000°C;
B) MPOYHOCTb MPHU BBICOKUX TeMIIepaTypax

3. Kak onieHMBalOT BEJIMYMHY 3€pHA CTATIH?

a) MyTeM TpaBJIEHUs] MUKpoLuIH(Da; 6) myTeM CpaBHUBAHUS C ITATIOHOM; B) IIyTeM
OTpaXKaTeJIbHOU CIIOCOOHOCTH

3ananue Ne 5

1. Yto o3Hauaer 3anuce x507?

a) yBenuuenue 6omee 50 pas; 6) ysenuuenue B 50 pas; B) yBenuuenue meree 50 paz

2. MoxHO 11 BU3yaJibHO 0OHApYKUTh pocdop B ctanu?

a) Ja, npu cozaepkanuu 6omee 1,2%; 0) na, npu coaep:xanuu Mexnee 1,2%; B) HeT, pu J1r060M
coiep)KaHuH

3. Kak BBIABIAIOT TpaHUILIbI 3€pEH MeTasuia?

a) MMyTeM CpaBHEHUS C 3TAJOHOM; 0) MyTeM TpaBICHHUS MUKPOLUIN(]A; B) METOAOM XUMUYECKOTO
aHam3a

Tema: «MakpoaHaJn3 CTAJIW)

3ananue Ne 1

1. I[TpuroroBiieHne Makpouuiida BKIIOYAET ONepaluu:

a) Mex. o6pabotka, mudosanue, nonuposanue; 6) Mex. o6padotka, numdoBanue, TpaBieHUE,
B) Mex. 06paboTka, HoJarupoBaHue, TpaBJIeHHE

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

a) BhIIIE; 0) HIKE; B) OTMHAKOBBI

3. Coenunenue cepedpa BXOAUT B COCTAB PEaKTHBA!

a) U1 ryOokoro TpasieHus; 0) baymana; B) ['eitna

3amaunne Ne 2

1. Ilpu oxnaskieHun cIuTKa 00pa3yeTcs 30Ha KPYIHBIX OPUEHTHPOBAHHBIX 3€PEH:

a) mpu OBICTPOM OXJIKJICHWHU; 0) TIPU HAITPABICHHOM OTBOJIE TEIUIA; B) MPU MEJICHHOM
OXJIAXKCHUN

2. Hanmnume Ha MOBEPXHOCTH M3JIOMA YYACTKOB C OJIECTSAIICH M MIEPOXOBATON MOBEPXHOCTHIO
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XapaKTepPHO JJISL:

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

3. HarpeB ucnonb3yroT B mporecce:

a) NIyOOKOTO TpaBlieHUs; 0) TpaBieHHe peakTuBOM baymaHa; B) TpaBiieHue peakTiuBoM [ eiiHa;

3aganue Ne 3

1. JenapuTHOM TUKBUAAIIMEH HA3BIBACTCS:

a) HEOJHOPOIHOCTh XUMHUYECKOTO COCTaBa B 00beMe OJTHOTO 3epHa; 0) OTHOPOIHOCTh
XUMHYECKOTO COCTaBa B 00bEME OJTHOTO 3epHA; B) HEOIHOPOIHOCTh XUMHUYECKOTO COCTaBa B
00bEeME CITUTKA

2. B nedopMupoBaHHOM CITIaBE 3HAYCHUE g BIOJIb BOJIOKOH MO CPABHEHUIO C IMTONIEPEYHBIM
HaIpaBJICHUEM:

a) BBIIIE; 0) HIKE; B) OJTMHAKOBBI

3. B uzjioMe nposiBiseTcs 30Ha J0J0Ma:

a) B KPUCTAJUIMUYECKOM; 0) B BOJIOKHUCTOM; B) B yCTAJIOCTHOM

3ananue Ne 4

1. JIukBumanuen Ha3bIBACTC:

a) OAHOPOJTHOCTh XUMUYECKOTO COCTaBa; 0) HEOMHOPOJHOCTh XMMHUYECKOTO COCTABA; B)
HEOJTHOPOJHOCTh MEXaHUYECKUX CBOWCTB

2. Cepa HaXOUTCS B CTAJI B BUJIC

a) MnS; 6) MnSQOg; B) H2S

3. ®paxTorpadueii Ha3pIBAIOT U3YUYCHUE:

a) u3jaoMa aeTainu; 0) Makpouutkda; B) IEI0n JeTaan

3ananue Ne 5

1. JlerkomaBkre mpuMecH KOHIIEHTPUPYIOTCS B:

a) MIaBHBIX OCAX JIEHAPUTA; 6) MEKOCHOM ITPOCTPAHCTBE; B) MEX/Y 3€pHAMU MeTaslia
2. Kpucrannuyeckuil U3j0M CIlJIaBa CBUAETEIbCTBYET O:

a) XpYyIKOM pa3pylIeHnu; 0) BI3KOM pa3pylleHUH;

3. [Ipenen mpoyHOCTH CIUIaBa MPHU PACTSHKEHUH 0003HAYAIOT:

a) of; 6) o; B) KCU

Tema: «Yriepoaucroie cTaam»

buner Ne 1

1. Yto npexacrasisieT coO0i ayCTEeHUT?

a) TBepABIN pacTBOp yriaeposa B Fe y; 0) TBepaslil pacTBop yriaeposaa B Fe o; B) XuMuueckoe co-
€HEHHE

2. YKaXXuTe MHTEPBAJI 10 COJIEPKAHUIO YTIIEPOJIa B CTAJAX

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

3. K kakoMy KJ1accy Mo Ka4eCcTBY OTHOCUTCA cTaslb 607

a) 0OBIYHOI0 KayecTBa; 0) KaueCTBEHHAS; B) BBICOKOKAYECTBEHHAs

buner Ne 2

1. Kakyro KpuCTaIUIMYECKYIO PEIIETKY UMEET Kene30 — o

a) I'lIK; 6) OLIK; B) pomOodaprdeckast

2. YUTO MpOUCXOAUT NPU HArpeBe B TOUKE S?

a)d®—>A;0)I1—> A;B)A— 11

3. Kakue cBoiicTBa cTamu 0OBIYHOTO Ka4eCTBA TapaHTUPYET rpymma A?

a) XUMUYECKHI cOCTaB; 0) MEXaHUYECKUE CBOWCTBA; B) MEXaHUYECKUE U XUMHUYECKHI COCTAB

buser Ne 3
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1. Kakyro KpUCTaININYECKYIO PEIIETKY UMEET Kene30 — Y7

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

2. YTo npouCXOAUT IPU OXJIaKIEHUH B TOUKE S?

a)® > A;60)A—ILB)II— A

3. Uto o3Ha4aroT nudpsl B Mapke ctanu Y 12?

a) TOPSIIKOBBINA HOMep; 0) cojepkaHue yriepoja B COTbIX %; B) COEpKaHHe yriepoja B Aecs-
THIX %

buner Ne 4

1. KakoBa MakcuMasnbHasi paCTBOPUMOCTbH YIJIepoJa B ayCTeHUTE?

a) 0,8 %; 06) 2,14 %;B) 1,2 %

2. Kakas dasza Bpiaensiercs B JOIBTEKTOUIHBIX CTAISX MIPU BTOPUUHOM KpUCTaTU3alun?

a) A; 0) IT; B) ©@

3. Yro o3Havarot nudpel B Mapke ctaim 457

a) MOPSAKOBBIN HOMEp; 0) colepkaHue yriepoja B COThIX %; B) COAEpKaHUE yriepoja B Jecs-
ThIX %

buner Ne 5

1. KakoBa MakcuMasbHasi paCTBOPUMOCTH yIiiepoaa B peppute?

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

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

a) ©;0) A; B) Il

3. Yro o3nauarot uudpsl B Mapke ctanu BCt3kn?

a) collep:kaHue yriaeposa B coThiX %; 0) comepikaHue yriepoaa B JeCAThIX %; B) MOPSAKOBBIMA
HOMEDP

Tema: «JlerupoBaHHbI€ CTAJIN»

Samganue Ne 1

1. Kakue nerupyromniye 31eMeHThl OTHOCATCS K KapOou1000pa3yrouim?

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

2. K xakomy Kiaccy 1o CTpyKType OTHOCUTCS ctaib 12X17?

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

3. Pactnpyiite xumuueckuii cocras cranu 12X18H9

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

3ananue No 2

1. Kakue sneMeHThl pacupsitoT y-001acTh?

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

2. Pacumdpyiite xumudeckuid coctas cranu 12X18H9?

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

3. Kakue nerupyromiue 31eMeHTB OTHOCSATCS K HEKapOu000pazyrommm?

a) Cr, W; 0) Ni, Cu; B) Mo, Ti

3ananue No 3

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

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

2. KakoBo conepskanne yrnepoaa B cranm ['aadumnpmaa 110I°13J17

a)13% Mn+0,12%C;6)13% Mn+1,1%C;B)13% Mn+11%C
3. Kakue nerupyromue 31eMEeHTBl OTHOCATCS K KapOug000pa3yrommm?
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a) W, V; 6) Al, Cr; B) Cu, Si

3amanue Ne 4

1. Kakas cranp moasep:keHa oTnyckHO# xpynkoctu |l pona?

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

2. KakoBo coneprkanue maprania B ctainu ['andunsaa?

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

3. Kak BusrOT OOJIBIIMHCTBO JICTUPYIOIIMX JIEMEHTOB Ha COIEpKaHUE yriieposia B epiure?
a) MOBBIMIAIOT COACPKAHUE yIIIepoa; 0) TOHMKAIOT KOJIMYECTBO YIIIEPOa; B) HE BIIHSICT

3amanue Ne 5

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

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

2. KakoBa KOHIIEHTpaLus yIiiepoia B MApTEeHCUTHO-CTAPEIOIINX CTANIAX?
a) <0,03 %; 6)> 0,03 %; B) 0 %

3. Ompenenure XUMUIECKHi coctas ctaim 40P

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

Tema: «3akajka U OTIyCK»

3ananue Ne 1

1. Kakue nmpeBpalieHus IpoOUCXOAaT pu Temmeparype Acl?

a) [T — A; 6) A — II; B) u3 aycrenuTa Boiaemnsiercs Gepput

2. Yto Ha3bIBaeTCs 3aKaJIKON?

a) HarpeB BhIIIE TeMIeparyp (Ha3zoBbIX MPEBPAIICHUN 1 MEIJIEHHOE OXJIAXK/IeHNE; 0) HarpeB
BhIIIIE TeMIepaTyp (a3oBbIX MpeBpalleHuil U ObICTpoe oXJaxaeHue; B) HarpeB 10 Acl u
OBICTPOE OXJIAK/ICHUE

3. Kakas cTpykTypa nmomyyaercs mocjae HU3Koro oTmycka?

a) To; 6) Mo; B) Co

3ananue Ne 2

1. Kakue npeBpalieHus IpoUcXoIsT B CTaJIU Ipu Temneparype Acl?

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

2. YUTo Ha3BIBACTCS OTIYCKOM?

a) HarpeB 3aKaJleHHOM cTaiu > Acl 1 oxiaxkaeHue Ha Bo3Jlyxe; 0) HarpeB 3akajieHHoU ctanu < Acl u
OXJIAKICHHE Ha BO3/1yX€; B) HArpeB 3aKajJeHHOU cTanu > Ac3 U OXJIaXKJEHHUE Ha BO3/1yXe

3. Kakas cTpykTypa monyyaercs ocjie CpeIHero oTmycka’?

a) To; 6) Mo; B) Co

3ananne Ne 3

1. Kakoe npeBpaiiieHue MPOUCXOAUT B CTAJSIX NpU Temiieparype Ac3?

a) MepJIUT MPEBpAIIAETCs B ayCTEHUT; 0) ayCTEHUT MpeBpallaeTcs B NEPIUT; B) GeppUT pacTBOpsIieTCs B
ayCTEHHTE

2. UTo Ha3BIBACTCS OTIKUTOM?

a) HarpeB BhIIIIE TEMIIEPATYpPhI (Pa30BbIX MPEBPALICHUN U OXJIAKICHUE BMECTE C M1eUblo; 0) Harpes
BbIILIE TeMIepaTypbl (a30BbIX MPEBPALICHUN U OXJIAXKICHHE Ha BO3/1yXE; B) HArpeB BBILIE
Temreparypsl (a30BbIX MTPEBPAILEHHUI U OXJIAXKICHHE B BOJIE

3. Kakas cTpykTypa nosydaercs mocie BHICOKOTO OTIycKa?

a) Mo; 6) Co; B) To
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3amanue Ne 4

1. Kak 0603HauaroTcs KpUTHUECKUE TEMIIEPATyphl Y T0ABTEKTOUIHBIX CTalleli Mpy Harpene?

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

2. Yem omiiMuaeTcs KpucTaLIHYeckas pemnierka M3ak. or Mori.?

a) popmoii iemeHTHTa; 0) CTENEHBIO TETPArOHATBHOCTH; B) CTEIIEHBIO TUCTICPCHOCTH

3. Kakas repmooOpaboTka Obl1a IpoBeieHa, eciu y cranu 50 momydeHa cTpykrypa M3zak + T3ak?
a) 3ak. t marp. > Ac3; V oxi. <V kp.; 0) 3ak. t Harp. > Ac3; V oxi. >V kp.; B) 3ak. t Harp. > Acl; V
oxJ1. > V kp.

3amanue Ne 5

1. YUro o60o3HauaeT HHACKC « I' » B 0003HAYCHUN KPUTUYECKUX TemIieparyp?

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

2. UTto Ha3bIBACTCS YIIyqIICHUEM?

a) 3aKaika + HU3KUHU OTITycK; 0) 3aKanka + CpeqHUl OTIYCK; B) 3aKaJika + BHICOKUI OTIYCK
3. Ilpu xako#t TeMmneparype IpOBOAUTCS CPEIHUIN OTITYCK?

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

Tema: «IIpokajuBaeMoCTb CTAIN»

3aganue Ne 1

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

a) YBEJIMYMBAIOT POKAIMBAEMOCTD; 0) YMEHBIIAIOT MPOKAIUBAEMOCTb; B) HE BIUSIOT
2. Kakast 3aBucuMOCTh Mexay VKp 3aKajlKi U IPOKaJIUBAEMOCTHIO?

a) 3aBUCUMOCTH HET; 0) IpSIMONPONOPIUOHAIbHAS; B) 00paTHONPONOPLHOHAIbHAS
3. Kputnueckuii tuamMeTp 3aroTOBKHU OINPENEISIOT:

a) o HoMOrpaMMe; 0) 1Mo KpPUBOM MPOKAINBAEMOCTH; B) SKCIIEPUMEHTATIBHO

3ananue No 2

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

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

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

3. B KoopamHaTax «TBEpAOCTh-PACCTOSIHUE OT TOPIIA» CTPOSIT KPUBKIE:

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

Saganue Ne 3

1. CiocoOHOCTH CTalli MOAYy4YaTh BHICOKYIO TBEPIOCTh MPHU 3aKaJIKe Ha3bIBACTCS:

a) MPOKAJIMBaEMOCTBIO: 0) 3aKAJIMBaEMOCTHIO; B) TIOBEPXHOCTHOM 3aKaIKOM

2. Kaxkas cranp Oygetr umMeTh 0osiee BBRICOKYIO ynapHyto BsizkocTh (KCU) mocrne ymy4mieHus:
cTanb |, uMerotmas mo Bcemy ceueHuto cTpykrypy Corn unu crans Il, umeromas va
noeepxHoctH uznenusa Corn , a B cepameBude — C3?

a) crans |; 6) crans Il; B) crane | u ctans || OynyT uMeTh ONMHAKOBYIO yIapHYIO BSI3KOCTh
3. Kputnueckuit imameTp onpenesnstoT METOIOM:

a) MOBEPXHOCTHOM 3aKallku; 0) TOPIIEBOM 3aKaNKH; B) 0ObEMHOM 3aKaIK1

3amanmne Ne 4

1. 3akamnBaeMOCTh CTaJIN 3aBHUCHT:

a) OT collepKaHuUs JETUPYIOLIUX AIEMEHTOB B CTalU; 0) OT CKOPOCTH OXJIKICHUS CTAIU TIPH
3aKaJjiKe; B) OT CONIEPIKaHMs yriepoa B CTaIN
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2. 'HOpO/HBIE BKITIOUEHUS TOHIKAIOT TPOKATMBAEMOCTb, T.K.:

a) YCKOPSIIOT MpEeBpalleHre ayCTeHUTa B MAPTEHCUT; 0) TOPMO3ST MPEBPAILEHUE ayCTEHUTA B
MapTEHCHUT; B) CIIY’KaT JOMOJHUTEIBHBIMH LIEHTPAMH MEPIUTHOTO MTPEBPAILCHUS ayCTCHUTA
3. UeM onpeaensieTcs TBEPAOCTh NOJTYMAPTEHCUTHOM 30HBI?

a) KOJIMYECTBOM MAapTEHCUTA 3aKaJKU; 0) KOJIMYECTBOM yIJIEpo/ia B CTANIN; B) COACPKAHUEM
JICTUPYIOLIUX JIEMEHTOB B CTAJIU

3amanue Ne 5

1. YUto Ha3bIBaeTCs MPOKATUBAEMOCTHIO?

a) croCOOHOCTH CTallu 00Pa30BBIBATh MPH 3aKAJKE CTPYKTYPY NEPIUTHOIO THIA Ha
oTpeieNIeHHYI0 ITyOnHY; 0) ClIoCOOHOCTH CTall 00Pa30BBIBATH MPH 3aKATKE B CEPIICBUHE
AyCTEHHT; B) CHOCOOHOCTh CTaJIM 00pa30BbIBATh MPH 3aKaJIKE MAPTEHCUTHYIO CTPYKTYpPY Ha
OTIpeJIeNIEHHYIO TITyOuHY

2. B 103BTEKTOMIHBIX CTAISIX C YBEITUYCHUEM COJEP>KaHUS YIIepo/ia MPOKaINBAEMOCTh:

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

3. B kakux koopauHaTax MNoCTPOCHAa HOMOrpaMMa JJisl OTIpeIeTICHUS] KPUTUYECKOTO AruaMeTpa?
a) TeMIieparypa — BpeMsi; 0) KpUTUUYECKUN AUaMETp — PacCTOSHUE OT TOpIia; B) TBEPLOCTh —
paccTosiHie OT Topla

Tema: «30J10THIE CILIABBI»

1. [InoTHOCTH 30710TAa:
a) 19,32 r/em;
0) 7,8 r/em®;
B) 8,9 r/cm®
2. CnnaBbl Au-Ag 061a1a10T CIIEAYIOIIMMU CBOWCTBAMM:
a) Huzkumu TUTEMHBIMU CBOWCTBAMH, TIACTUYHBI, UMEIOT BBICOKYIO KOPPO3HOHHYIO
CTOMKOCTh, TBEP/IOCTH;
0) XOpOIIUMHU JTUTEHHBIMU CBONCTBAMH, IJIACTUYHBI, UMEIOT BHICOKYIO ~ KOPPO3HOHHYIO
CTOMKOCTh, HO HU3KYIO TBEPAOCTb;
B) XOpOIIMMHU JMTEHHBIMH CBOMCTBAMH, UMEIOT BBICOKYIO TBEPAOCTh KOPPO3MOHHYIO
CTOMKOCTh, HO HU3KYIO IIJIACTUYHOCTb.
3.XumMuueckuit cocraB cruiasa 3nM 583:
a) 58,0-58,63% Au, 41,4-42% Ag;
0) 58,0-58,63% Au, 41,4-42% Cu;
B) 58,0-58,63% Au, 21% Cu, 21% Ag.
No2
1. TemnepaTypa njaaBiaeHUs 30J10Ta:
a) 1083°C,
0) 1063°C,
B) 963°C,
2. Ilo xuMHUYeCKOM CTOMKOCTH CTOMKHE CIIABBI COAECPHKAT:
a) 50-37,5% 3omn0Ta;
0) 37,5 - 25% 30m0Ta;
B) 100-50% 30m0Ta.
3. Xumunyeckuii cocta cmasa 31CpM 583-300:
a) 58,0-58,6% Au + 29,5-30,5% Ag + 11,2-12,2% Cu;
0) 58,0-58,6% Au + 29,5-30,5% Cu + 11,2-12,2% Ag;
B) 58,0-58,6% Au + 29,5-30,5% Ag.
Ne3
1. Kpucramnudeckas pemnierka 3070Ta:
a) I'lIK,
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0) OLIK,

B)['TIY.

2. Ilo xuMUYeCKOM CTOMKOCTH TYCKHEIOIIHUE CIIaBbl COCPKAT:

a) 50-37,5% 3o10Ta;

0) 37,5 - 25% 301074,

B) MeHee 25% 3o070Ta.

3. Xumnueckuit cocras cruiasa 31CpM 990-5:

a) 98,7-99,3% Au + 5% Ag + 0,3-0,7% Cu;

0) 98,7-99,3% Au + 0,3-0,7% Cu + 0,3-0,7% Ag;

B) 98,7-99,3% Au + 5% Ag.
No4

1. bnarogaps moGaBkam Kaamus CIutaBbl AU-AQ IproOpeTaroT 60s1ee MHTEHCHBHYHO OKPACKY:.

a) JKEJITOro 1IBETa,

0) pOo30BOTO 11BETA;

B) 3€JIEHOI'O 1IBETA.

2. Tlo XuMHYECKOI CTOWKOCTH PaCTBOPUMBIE CILIABBI COJICPIKAT:

a) 50-37,5% 3o10Ta;

0) 37,5 - 25% 30m0Ta;

B) MeHee 25% 3o0710Ta.

3. Xumuueckuii cocraB crutaBa 3nCpllnM375-100-38:

a) 37,5% 3omnota, 10% cepebdpa, 3,8% mannaaus, ocTaabHOE — MEIb;

0) 37,5% 3omota, 3,8% namnaaus, 10% cepebpa, ocTaabHOE — ME/Ib;

B) 37,5% 30mota, 25% cepebpa, 38% mnasuiaaus, OCTaIbHOE — ME/Ib;
No5

1. 14-xapaTHBIii CIUIaB 30J10Ta COOTBETCTBYET IO METPUUECKOU CUCTEME:

a) 583 mpobe,

0) 958 mpobe,

B) 750 mpoGe.

2. 3on0T10 nprodpeTaeT Gelblil IBET MU 100aBIEHUH K HEMY:

a) mayIaus, MeIH, IIMHKa;

0) manaaus, HUKEs, [IMHKa;

B) MaJUIAAMs, HUKEIIS, ATFOMUHHUSL.

3. Xumudeckwuii coctas cruiaa 3nCpM 500-100:

a) 59,7-60,3% Au; 9,5-10,5% Ag; 39,2-40,8% Cu;

0) 59,7-60,3% Au; 9,5-10,5% Cu; 39,2-40,8% Ag;

B) 59,7-60,3% Au; 9,5-10,5% Ag.

Tema: «CepeOpsiHble CIIIaBbI»

THKU:

1. [TnotHOCTH cepebpa:

a) 19,32 r/em®;

6) 10,5 r/em®;

B) 8,9 r/cm®

2. CrutaB CpM950 npy KOMHATHOM TeMIlepaType UMEET CTPYKTYpY:

a) a-(a3za;

0) P-dasa;

B) a+f

3. CepeOpsHblii CIUIaB, B CTPYKTYPE KOTOPOTO COJEPKUTCS OOJIbIIee KOJIMYECTBO IBTEK-

a) mpoba 800;
0) mpoba 950;
B) mpo6a 900.
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No2
1. Temmepatypa 1iaBiaeHus cepedpa:
a) 1083°C,
6) 1063°C,
B) 963°C,
2. K Henocrarkam cruiaa CpM950 oTHocuTCS:
a) MyI0xas NOJUPYEMOCTB;
0) HEBBICOKHE MTPOYHOCTHBIE CBONCTBA;
B) HU3Kas IJIACTUYHOCTb.

3. C kakoil 1enpio MOABEPraloT MPOMEKYTOUYHOMY OTXKHTY B Ipolecce 00pabOTKH 1aB-

JeHueM cepeOpsHbIi crutaB mpoosl 800:

a) TOHWXCHUE TUIACTUYHOCTH;
0) MOBBIIICHUE MIACTUYHOCTH,
B) MOBBIIICHUE TBEPIAOCTH.
No3
2. Kpucrammyeckas pemierka cepedpa:
a) I'IK,
6) OLIK,
B) I'TIV.
2. «CTepauHTOBBIMY cepeOpOM Ha3bIBAeTCS CILJIAB:
a) CpM950;
6) CpM925;
B) CpMO16.
3. B 4eM 3akirodaeTcsi SMaIMpOBaHUE:
a) HaHEeCEHHUE CTEKIIO00PA3HOTO MOKPBITHS, 3aKPEIUIIEMOE 00KHUTOM;
0) co3maHue Ha TOBEPXHOCTH TOHKOM OKCUIHOW WU CYNb()HUIHON MIICHKY;

B) CO3JJaHME AXKYPHOTO y30pa U3 TOHKOM 30JI0TOM MU CEPEOPSHOM TTPOBOJIOKH.

Ne 4
1. TemHbIi HaJeT, 0Opa3yIONIUIICS HA TTOBEPXHOCTH CEPEOPSHBIX CILIABOB:
a) Ag:S;
0) AgO;
B) AQ20.

2. JIutas ctpykrypa crnasa CpM925:

a) a+P-dassr;

0) a-HBT(0+P);

B) o+B+aBT(0+P).

3. B yem 3akiro4aercs YepHEHUE:

a) HaHeCeHHEe CTEKJIO00PA3HOTO MOKPBITUS U 3aKPEILIIEMOE 00KUTOM;

0) cozaHue Ha MOBEPXHOCTU TOHKON OKCHAHOM WII CyIb(UIHON IICHKH;

B) CO3JJaHHE QXKYPHOTO y30pa U3 TOHKOM 30JI0TOM MUITU CEPEeOPSHOM TTPOBOJIOKH.

Ne 5
1. Jlns XymosKeCTBEHHBIX U3AEITUN UCTIONB3YIOTCS:
a) yncToe cepedpo, CIaBkl cepedpa ¢ MebIo;
0) umucToe cepedpo, CIUTaBhI cepedpa ¢ 30JI0TOM;
B) UHCTOE cepedpo, CIUIaBbI cepedpa ¢ JKEeIe30M.
2. Yopounstonias Tepmudeckast 0opadotka crutaa CpM925:
a) 3akanka c temit. 945°C B Boge + crapenue npu 300°C;
0) 3akanka ¢ Temr. 745°C B Bone + crapenue npu 300°C;
B) 3akanka ¢ temi. 745°C B BoJe.
3. B uem 3akmrouarotcst puiMrpaHHbie paboThI:
a) HaHeCEHHUE CTEKIIO00PA3HOTO MOKPBITUS U 3aKPETUIIEMOE 00KHUTOM;

42



0) cozmaHue Ha MOBEPXHOCTU TOHKOM OKCHIHOM WII CyIb(QHUIHON TIICHKH;
B) CO3/IaHHE aKYPHOTO y30pa U3 TOHKOH 30JI0TOH MIIN cepeOpsIHOI TPOBOJIOKH.

Tema: «I'eMMosI0THYeCKAsI XAPAKTEPUCTUKA MUHEPAJIbHBIX 00Pa30BAHUID)
Ne 1

1. Munepanorust — Hayka o:
a) MUHEpaax;
0) hopMax KpHCTAUIOB MUHEPATLHBIX COSIMHEHHH;
B) FTOPHBIX MIOPOZAX.
2. Umuramuu:

a) "Bocco31atoT" U3 MeNbYaiIX 00JIOMKOB HIT OPOIIKOOOPA3HOI MacChl MPUPOTHOTO KaMHS

IIyTEM IMPECCOBAHUSA, CIICKAHUSA WJIN IIJIABJICHUS

6) HNCKYCCTBCHHO ITOJIYYCHHBIC MOHO-, IIOJIMKPUCTAIUIMYCCKUC NI aMOp(i)HBIe XHUMHUYCCKUE CO-
CAUHCHUS, KOTOPBIC HC OTIIMYAKOTCS 110 COCTaBy U CTPYKTYPE OT IIPUPOAHBIX KaMHeﬁ;

B) HNCKYCCTBCHHBLIC MaTCprajibl, UMCIOIINUC BHCIIHCC CXOACTBO C MPUPOAHBIMUA MHUHCPAJILHBIMA 00-

Ppa3OBaHUAMMU, O6YCJ'IOBJ'IeHHOC OJIM3KUMU (1)I/I3I/I‘IeCKI/IMI/I CBOMCTBaMH.

3. AJeKCaHIPUT UMEET XUMIIECKUI COCTAB:
a) 99,8 % yrnepona;
0) A1203;
B) BeA1,0s.

1. Kpucramiorpadwust — Hayka o:
a) MUHEpaiax;
0) hopMax KpHCTAUIOB MUHEPATLHBIX COSIMHEHHH;
B) FOPHBIX MTOPOJIaXx.
2. ®abynur:
a) TUTaHAT CTPOHLIUS,;
0) KkyOudeckasi IByOKHCh LIUPKOHUS U TadHMUS;
B) YMCTBIN HEOKPALIIEHHBIN CTEKJISTHHBIN CIUIaB.
3.M3ymMpy1 IMeeT XUMHYECKHI COCTaB:
a) CWIIMKAT OepWILINS 1 JTFOMUHUS,
0) A1203;
B) BeA120s.
Ne3
1. [lerporpacdmus - Hayka o:
a) MUHEpasax;
0) hopMax KpHCTAUTOB MUHEPATTLHBIX COSIIMHEHHH;
B) TOPHBIX TIOPOAAX.
2. OuaHuT:
a) TUTaHAT CTPOHIMS,
0) KyOuueckasi IByOKHUCh LINPKOHUS U TaHuUs;
B) YHMCTBII HEOKPALIIEHHBII CTEKJISTHHBIN CIUIAB.
3. bpwumant:
a) CWJIMKAT OepUIUTHS U alFOMUHUS;
0) orpaHeHHbI anMmas ;
B) CMOJIa XBOMHBIX JICPEBBEB.

No 4
1. 'emmonorus — Hayka o:

a) KaMHSIX, CTIOJIB3YEMbIX B IOBEJTMPHOM JIEJIE;
0) (popmax KpUCTALIOB MUHEPATHHBIX COCIMHEHU,
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B) FTOPHBIX MIOPOAAX.
2. «Ctpazay:
a) TUTAHAT CTPOHINS;
0) kyOnueckast AByOKHCH ITUPKOHUS U TadHUS,
B) YMCTBIN HEOKPALIEHHbIN CTEKJISIHHBIN CIUIaB.
3.SIHTaps:
a) CWJIMKAT OEpUILINS U ATFOMUHUS,
0) orpaHeHHBIN aMas3;
B) CMOJIa XBOMHBIX JIEPEBBEB.
No 5
1. O6muIOBOYHBIC KAMHU TTPUMEHSIFOTCS:
a) B apXUTEKTYPE;
0) B KaueCTBE BCTABOK B FOBEJIMPHBIC U3ICIIHIS,
B) /IS UI3TOTOBJICHMSI IIIKATYJIOK, Ba3.
2. MuHepanbHBIN BUI:
a) MPUPOTHOE XUMHUYECKOE BEIIECTBO;
0) BapHaIiy OJJHOTO M TOTO K& MUHEpasa 0e3 M3MEHEHUs CTPYKTYpBI, pasiuyatommecs:  pusmde-
CKHMH, XMMUYECKUMU CBOMCTBaMH M BHELITHUM OOJIMKOM;
B) €CTECTBEHHBIE ITPUPOTHBIC CKOTICHUSI MUHEPAJIOB.
3. CpoiicTBa siHTaps:
) KpacHBIH IIBET, TBEPIOCTH 9, MoKazarelib npeomienws 1,765 —1,773;
0) CHHMIA LIBET, TBEPAOCTH 9, TOKazaresb nperomieHus 1,765 — 1,773,
B) JKEJITBIH LIBET, TREPIOCTH 3, MOKa3aresib npeiomsieHus 1,54

Ne 6

Tema: «Hay4uHble ¥ TeXHOJIOTHYECKHE OCHOBBI 00PA00TKHM KAMHSD)
No 1
1. AHu3oTponus — 3TO:
a) pa3jnyure CBOMCTB B Pa3HBIX KPUCTAIIOTPA(QUUECKUX HAMPABICHUSIX;
0) nosiBnenue 4-x, 6-u unu 12-1y4eBoit 3Be3/1bl;
B) TIOSIBIIEHUE U3MEHSIOLIUXCS 10 IBETY MOJIOCOK.
2. TBepaoocts no mikane Mooca onpenensiercs:
a) CpaBHUTENIbHBIM MeTOI0M 10 10 cTaHAapTHBIM MUHEpPAJIaM;
0) Ha TBepaOMepe Mooca;
B) HA MUKPOTBEpPIOMEpE.
3. Pynaucr:
a) TUIOCKasi MOBEPXHOCTh BCTaBKU, OOpa30BaHHAS JIMHUSIMH MEPECEUCHHSI CO CMEKHBIMU
MOBEPXHOCTSIMH BCTaBKH;
0) 3aMKHYTHIN psi, 00pa30BaHHBINA TPAHSIMU KOPOHKH M MaBHIBOHA, U PACTIONOKEHHBIH
MO/ YTJIOM ¥ Ha OJTHOM YPOBHE 10 OTHOIIEHUIO K TNIOCKOCTH PYHIUCTA;
B) camasi MIMPOKAasi YacTh KaAMHs, UCIIOJIb3YETCsl I0BEJIUPAMU JIJISl 3aKPENKU KaMHs, pac-
MOJIOKEHHAsI MEKy KOPOHKOW M TTaBHJILOHOM.
No 2
1. Acrepusm — 310:
a) pa3auydue CBOMCTB B PA3HBIX KPUCTAIIOTPAPUUECKUX HAMPABICHHUSIX;
0) mosiBiieHue 4-X, 6-u uiu 12-1y4eBoit 3BE3/1HI,
B) NOSIBJIEHUE U3MEHSIOLIUXCS 110 LIBETY MOJIOCOK.
2. TBepaocTth Tanbka no mkaine Mooca paBHa:
a) l;
0) 5;
B) 10.
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3. Koponka:
a) He JIMIIEeBas YaCTh BCTABKHU, PACIIOJIOKEHHAS O]l PYHAUCTOM;
0) nuieBasl YacTh BCTABKH, PACIIONIOKEHHAs HaJl PYHAUCTOM U HECYIas OCHOBHYIO Jie-
KOPaTUBHYIO HAarpy3KYy;
B) camasi IIMPOKasi YaCTh KaMHsl, HCIIOJIb3YETCs I0BEIMPAMHU I 3aKPETIKA KaMHs, pac-
MOJIO’KEHHAs! MEX/1y KOPOHKOM U NMaBUILOHOM.
Ne 3
1. Db dexT «komaubero riazay - 3To:
a) pa3yinyue CBOWCTB B PA3HBIX KPUCTAIUIOrpapHUECKUX HATIPABICHUSX;
0) mosiBiieHuE 4-X, 6-1 uiu 12-1y4eBoit 3BE3/1bI,
B) MOSIBJICHUE U3MEHSIOUINXCS 110 IIBETY MOJIOCOK.
2. TBepaocth anmasa no mkaie Mooca paBHa:
a) l;
0) 5;
B) 10.
3. [TaBWiIbOH:
a) JUIIEBAst YacTh BCTABKH, PACIIONOKEHHAS HAJl PyHIUCTOM M HECYIasi OCHOBHYIO Jie-
KOPAaTUBHYIO HATPYy3KY;
0) He JHIIeBast YaCTh BCTaBKH, PACIIOJIOKECHHAS IO PYHAUCTOM;
B) camasi IIMPOKasi 4YacTh KaMHs, UCIOJB3YEeTCsl I0BETIMPaMU ISl 3aKPEIKM KaMHsI, pac-
MIOJIOKEHHAsI MEKIY KOPOHKON M MAaBUIBOHOM.
Ne 4
1. Actepusm:
a) 00YCJIOBJIEH OPHEHTUPOBAHHBIMH MHUKPOCKONMMYECKHMMH BKIIOUYEHUSMHU APYTUX MHUHEpa-
JI0B;
0) CBsI3aH C BOJOKHHCTBIM CTPOCHHEM KaMHS HJIM BOJOKHUCTHIMU BKIIOYCHHUSIMH JPYTOTO
MUHEepaa;
B) BbI3BaH Au(]pakiueil moIaromux Jy4deil oT 3-MepHON CTPYKTYpHI.
2. TBepnocTh KopyHJa 1o mkaine Mooca paBHa:
a) 1;
0)9;
B) 10.
3. lum:
a) TOYKa, B KOTOPOI CXOMATCS TPAaHU MaBHJIbOHA;
0) pebpo, Ha KOTOPOM CXOSATCS TPAHU MaBUJIbOHA;
B) TUIOCKOCTb, K KOTOPOI CXOATCS TpaHU MaBUIIbOHA
Ne 5
1. DddexT «komaubero riazan:
a) 00yCJIOBJICH OPUEHTUPOBAHHBIMH MUKPOCKOMMYECKUMH BKIIIOUCHHSIMU JIPYTHX MHUHEpa-
JIOB;
0) cBsi3aH C BOJIOKHUCTBIM CTPOCHHEM KaMHS WJIM BOJOKHHUCTBIMH BKIIFOUCHHSMH JIPYTOTO
MUHEpana;
B) BbI3BaH MU(PpAKIIAEH TTOTAONINX JTydeld OT 3-MEPHOM CTPYKTYPHI.
2. TBepaocTh Tomasa o mkaine Mooca paBHa:
a) l;
0) 8;
B) 10.
3. Kuinb:
a) TOYKa, B KOTOPOI CXONATCS T'paHU MaBWIIbOHA;
6) pebpo, Ha KOTOPOM CXOJSATCS TPAHU MaBHIIBOHA,;
B) TUIOCKOCTb, K KOTOPOIl CXOJIATCS T'PaHU MaBHJIbOHA.
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Tema: «KepamMuyeckue MaTepuajibD
Ne 1

1. Kaonmussr:
a) HauboJIee YMCTasl U TYroIUIaBKasi pa3HOBUIHOCTH IJIMH,
0) BOJIHBIE CYCIIEH3UU CBHIPHEBBIX MAaTEPUAIOB,
B) JIETKOIUIABKHE BEILIECTBA B COCTABE MAcC ISl IPOU3BO/ICTBA KEPAMUKH.
2. Temnepatypbl IepBOro 0OKHUTa JUisi MaHOIMKH:

a) 1180 -1250 °C;

6) 1050 °C;

B) 850 - 1000 °C.
3. CKynbITypHbIE METO/IbI IEKOPUPOBAHUS KEPAMUYECKHX M3IEIHL:
a) JIOIIeHNUe, TPaBUPOBKA, CO3JaHKE perbeda U KOHTppembeda;
0) HaHeceHHe aHro0a, TIa3ypH, KepaMUIECKUX KPACoK ;
B) HAHECEHHE KEPAMIUIECKUX TO/IITIA3yPHBIX W HATJIA3yPHBIX KPACOK.

Ne 2
1. HInukepsl:
a) HarOoJiee YUCTasl ¥ TYTOIUIaBKasi pa3HOBUIHOCTD TJIHH,
0) BOJHBIE CYCIIEH3UU CHIPHEBBIX MaTEPUAJIOB,
B) JIETKOIUIABKHE BEIIECTBA B COCTABE MACC ISl IPOU3BOACTBA KEPAMHKH.
2. TemmiepaTypsl IepBOro 00kuTa ISt (hastHca:
a) 1180 -1250 °C;
6) 1050 °C;
B) 850 - 1000 °C.
3. XKuBomucHbIe METO/IbI IEKOPHPOBAHHS KEPAMUUECKHIX U3IETHIL:
a) JIoIeHKe, TPABUPOBKA, CO3/1aHue penbeda 1 KOHTpperbeda;
0) HaHeceHue aHro0a, rmasypH, KepaMUYeCcKHX Kpacok ;
B) HAHECEHNE KEPAMIUIECKUX TIO/IITIA3yPHBIX W HAITIA3yPHBIX KPACOK.
Ne 3
1. [1naBHU:
a) HauboJee YMCTast U TYroIIaBKasi pa3HOBUIHOCTH TJIMH,
0) BOJIHBIE CYCIIEH3UU CBHIPHEBBIX MAaTEPUAJIOB,
B) JIETKOIUIABKHUE BEILIECTBA B COCTABE MAcC ISl IIPOU3BOICTBA KEPAMUKH.
2. Temmepartypsl iepBoro o0xwura Jyist popdopa:
a) 1180 -1250 °C;
6) 1050 °C;
B) 850 - 1000 °C.
3. ToHKO3epHHCTAsI CTPOUTENIFHAS KEPAMHKa:
a) MJIUTKA,
0) Kupmnuy,
B) CTCHBI ITEYCH.
No 4
1. Merozp! popMOBaHUS KEPAMUUECKHX M3ICITHIA:
a) IUTUKEPHOE JINThE, IIACTUIEeCKOe ()OPMOBaHUE, TIPECCOBAHNUE,
0) IUTMKEPHOE JIUThE, TUIACTUYECKOe (POpMOBaHNE, BHIIABIMBAHNUE,;
B) IIUTMKEPHOE JINTHE, IITAMITOBKA, TPECCOBAHUE.
2. I'na3zypsb:
a) TOHKAsi CTEKJIOBU/THASI TUICHKA Ha TIOBEPXHOCTH U3JIEIHS,
0) JeKOpaTUBHOE MOKPBITHE JJIsi KEPAMHUKH Ha OCHOBE TJIHH C TIMTMEHTOM,
B) 000OKEHHAs TIIMHA.
3. I'pyOo3epHUCTbIE KepaMUUECKHE OTHEYIOPHI:
a) TUTMTKA,



0) xupmuy,
B) CTCHBI ITEYEH.
Ne5
1. Temneparypa cymiku (hopMOBaHHOTO TToTy(hadbpuKara:
a) 60 - 100°C, 6) 60 - 300°C, B) 60 - 200°C.
2. AHro6:
a) TOHKas CTEKJIOBH/IHAS TUICHKA HA TIOBEPXHOCTH U3ICIIHS,
0) JeKopaTUBHOE MOKPBITHE ISl KEPAMHUKHU Ha OCHOBE IIMH C IMIMEHTOM,
B) 00030OKEHHAS IJIMHA.
3. I'pyOo3epHuCTas XO3sIMCTBEHHO-OBITOBAs KEpaMHKa:
a) caJioBasi CKyJbITYpa,
0) mocyna,
B) MOJICTABKH JIISI 00KUTA H3CTHH.

Tema «CBoiicTBa cTeKJIa»
No 1
1. M30TponHble MaTepuabl:
a) CBOMCTBA MEHSIOTCS B 3aBUCUMOCTH OT HAIIPaBIICHUS,
0) uX CBONMCTBa OAMHAKOBBI BO BCEX HAIPABJICHISIX;
B) Pa3HbI XMMHYECKHI COCTaB 0 CEUSHHIO 3arOTOBKHL.
2. Crexio «amie»
a) 3aTOTOBKH JJIsl IPOM3BOACTBA U3/ U3 MO3aHYHOTO CTEKIIa;
0) cTeks10, 00paboTaHHOE TITYOOKUM XYI0)KECTBECHHBIM TPABICHHEM;
B) Y30p U3 MEJIKHX TPEIIMHOK Ha MOBEPXHOCTH U3/ICIHIA.
3. KBapiieBble cTeksa:
a) cozepkar MeHee 5 % Mou(UKaTopos,
0) comepxar 10 15% momudukaropos,
B) MOZTM(DMKATOPBI OTCYTCTBYIOT.
Ne2
1. Kopotkue crekna:
) TIPY CHIDKEHUH TEMITEPaTyphl BI3KOCTh BO3PACTaeT MEICHHO;
0) MpU CHIKEHUH TeMIIepaTypbl BA3KOCTb BO3pacTaeT ObICTPO;
B) TIPH CHIDKEHWH TEMITEPATYPHI BSI3KOCTh HE H3MEHSIETCSL.
2. Uzpenus munnednope:
a) 3aTOTOBKU JJIsl IPOM3BOACTBA U3/IETINI U3 MO3aUYHOTO CTEKIIA;
0) cTexs1o, 00paboTaHHOE TITYOOKHUM XY/105KECTBEHHBIM TPABICHUEM;
B) Y30p U3 MEJIKHX TPEILMHOK Ha MOBEPXHOCTH U3/IEIHIA.
3. MexaHn4eckue CBOMCTBA CHITMKATHBIX CTEKOJT:
) HUA3KWE YIPYTOCTh U TBEPIOCTh, BBICOKUE TPEJIEN IIPOYHOCTH TIPH PACTSDKEHUH U y/IapHasi  BSI3KOCTb,
0) BBICOKHE YIPYTOCTh U TBEPAOCTh, HU3KHE MPEJIEN MPOYHOCTH MPH CKATUH U YAAPHAST BSI3KOCTb,
B) BBICOKHE YIIPYTOCTh ¥ TBEPIOCTh, HU3KHUE MPeIe POYHOCTH TIPH PACTSDKEHHUH U YAAPHAS BSI3KOCTb.
Ne3
1. JlnuHHbIe cTeka:
a) TIpY CHIDKEHUH TEMIIEpaTypbl BA3KOCTh BO3PACcTaeT MEICHHO;
0) Ipy CHM>KEHUH TEMIIEPATYPhI BSI3KOCTh BO3PACTAET OBICTPO;
B) [IPH CHIPKEHUH TEMITEPATYPBI BSI3KOCTh HE M3MEHSETCSL.
2. Kpacurenu, npuMeHsieMbIe B CTEKJIOJIEIHY, JIEIIST HA TPH KJ1acca:
a) MIOHHBIE, AaTOMHBIE U KOJIOUIHBIE,
0) aHMOHHBIE, MOJICKYJISIPHBIC U KOJIJIOU/THBIC,
B) HOHHBIE, MOJIEKYJISIPHBIC U KOJTOUTHBIE.
3. [Ipy4rHBI TPO3PAYHOCTH CTEKJIA:
a) HU3Kasl TUIOTHOCTb,
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0) HeT MPEATCTBHIA IS POXO0XKICHUS (JOTOHOB BUIAMMOTO CBETA,
B) SIBJISIFOTCSL U30TPOITHBIM MaTEPUAIOM.
Ne 4
1. CTpykTypHas eMHHIIa CHJIMKAaTHOIO CTEKIIA:
a) TeTpadaprdeckast srueiika SiO3 ¢ HOHHBIM TUITOM CBSI3H,
0) TeTpasapuueckas siaeiika SiOs ¢ HOHHBIM THITOM CBSI3H,
B) TeTpasapuyeckast siueiika SiOs ¢ METAIUTIYECKIM TUTIOM CBSI3H.
2. CTekyo «kpakiey:
a) 3arOTOBKU JIJIs1 IPOM3BOACTBA U3/I€TINI U3 MO3aUYHOTO CTEKJIA;
0) cTekI0, 00paboTaHHOE TITYOOKHM XYI0’KECTBEHHBIM TPABJICHUEM;
B) Y30p U3 MEJIKMX TPELLMHOK Ha IOBEPXHOCTH U3/1ETUI
3. Cr1ocoObl MOBBIILIEHHS] MEXAaHUUECKHX CBOICTB CTEKOIT:
a) 3aKaJIKa, TEPMOXHUMHUUYECKOE YIIPOUHEHHE, TPABJICHUE;
0) 3aKaJiKa, TepPMOXUMHUYECKOE YIPOUHEHHE, TEPMOMEXaHUIECKOE YIIPOUHEHHUE;
B) 3aKaJIKa, TEPMOXUMHUUYECKOE YIIPOUHEHHE, HOPMATU3ALHSL.
Ne 5

1. YBenmmueHue coepkatust OKCHI0B MOI(PUKATOPOB:
a) YBEIIMYMBACT BS3KOCTh M YMEHBIIIACT JUTHHY CTEKIIA
0) CHIDKAET BS3KOCTB U JIETIAET CTEKJIO 0oJIee JUTMHHBIM,
B) HE BIIUSICT HA BSI3KOCTh CTEKJIA.

2. K mexanndeckuM MeToiaMm 00pabOTKH OTHOCSITCSL:

a) pe3Ka, CBeplieHHUe OTBEPCTHIA, pe3b0a, rpaHeHue, nuimdoBaHue, MOTUPOBAHUE, TPABUPOBAHUE, Me-
TaUTA3aLs,

0) pe3ka, cBepJIeHUE OTBEPCTUH, pe3b0a, rpaHeHHe, NUTN(OBaHKE, TPAaBUPOBAHKE, MATHPOBAHKE,

B) pe3Ka, CBepJICHNE OTBEPCTHH, pe3r0a, rpaHeHne, NUTM(OBAHUE, TOIMPOBAHNE, TPABUPOBAHKE, Ma-

THPOBAHUC.

3. Tpurekc:

a) JIBa JIUCTA 3aKATIEHHOTO CTEKJIa, CKIIEEHHOTO MPO3PAUHON AIIACTIHYHOM MOMMEPHOM IICHKOM;
0) TPEXCIOMHOE CTEKIIO, COCTOSIIIEE M3 IBYX CTEKOJ U BO3IYIITHOTO MPOMEKYTKA MEKTY HUMM;
B) CTEKJIOKPUCTAILTYECKUI MaTepHar.

Tembl

pedepaToB (Mpe3eHTaNui) -

Bap. Tema

1. MeTaJiTbl ¥ CTUIABHI JIJIST XY/I0)KECTBCHHBIX M3/ICTTUI

2. MeTalbl B IOBETUPHON MPOMBIIUIEHHOCTH

3. MeTandeckre MaTepHAaITbI IS XyI0’KECTBEHHOW KOBKHU

4. I"opHBIE TOPOJIBI U MUHEPATTBI

S. Pa3pymienue ropHbIX nopoa

6. CuHTeTHYeCKHe aHaJIOTH U UMUTAIIUHU MPUPOIHBIX FOBEIHP-
HBIX KaMHEH

7. JIBeHaaaTh OUOICHCKUX KaMHEH

8. TexHoIOrUM OTPaHKU KaMHS

9. CuHTe3 1 MOIU(UITMPOBAHNE APATOIEHHBIX U IIBETHBIX KaM-
Hel

10. Ucropus anmaza

11. XHUMHUS cTeKIa

12. W3rotoBieHmne Xy105KeCTBEHHOTO JINTHS

13. KoHcTpynpoBanue Xyn0KeCTBEHHBIX W31 U3 KEPAMUKH

14. IIpuMeHeHHe KEpaMUYECKUX MAaTEPUAIIOB

15. XyH0)KECTBEHHBIC U3JICTUS U3 IPEBECHHBI

48



