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1. Ilenn ocBoeHUSA JUCIMILIAHBI

IJeasimu ocBoeHus1 AUCLUTIIMHBI «KOHCTPYKLIMOHHBIE U MHCTPYMeHTa/IbHble MaTepyarbl
B TOPHOM TPOU3BO/ICTBE» SIB/ISIETCS: Pa3BUTHE Y CTY[EHTOB JIMYHOCTHBIX KauecTB, a TaKXe
dopmupoBaHre TpodecCUOHATBHBIX KOMITeTeHLIMA B COOTBETCTBMM C TpeOOBaHUSIMU
®I'OC BO no cneguansHocty 21.05.04 I'opHoe feso.

2. MeCTo AUCIUIVIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM MPOrpaMMbI OATOTOBKH
crenpaanucTa

OucipruinHa  «KOHCTPYKLIMOHHBIE W WHCTPYMEHTa/lbHble MaTepvanbl B TOPHOM
TIPOU3BO/ICTBE» BXOJUT B 0a30Byr0 uacTh O/10Ka 1 o6pa3oBaTebHOM POrpaMMBL.

[ns  w3ydeHWs JUCLMIUIMHBI  HEOOXOAUMbI  3HaHUS  (YMeHWs, BJaJieHUs),
copMUpOBaHHbIE B pe3ysibTaTe M3yUeHHs] MaTeMATHKU, (PU3UKH, TeOIOTHH.

3HaHWe U YMEHUsl CTYJEHTOB, TIO/NiyYeHHble TpU U3YUYEHUW [JUCLUTUIUHBI
«KOHCTPYKLIMOHHbIE U UHCTPYMEHTa/TbHbIe MaTepUasbl B TOPHOM Zieie» OyayT HeoOXO0AUMbI
WM TP Ja/IbHeIlIeM U3yYeHUH TaKUX JUCLIUIUINH, KakK «[ OpHble MallMHbI ¥ 000pyJ0BaHKE»,
«OboraTutesbHbIE TIPOLeCChl», «[lepepaboTKa U UCIIOIb30BaHUE MPOAYKTOB 00OOTalleHuUs »,
«IIpoekTrpOBaHue 060TraTUTETBHBIX (haOPHK».

3. KommnereHnnuu oOyuyarwmerocsi, ¢opmupyemble B pe3yjbTaTe OCBOEHHS
AMCLMIUIAHBI U IVIAHUPYyeMble pe3y/IbTaThl 00yJeHust

B pesynbTate 0OCBOEHUS] JUCHUIUIMHBI «KOHCTPYKIIMOHHBIE W WHCTPYMEHTA/IbHBIE
MaTepuajsibl B TODHOM Jlefie»  oOydaroluiics Jo/bkeH o00majaTh — C/IeAyOLMMU
KOMIIeTeHLIUsSMHU:

CTpyKTypHBIN
3/1eMeHT [Tnanupyemble pe3ynbTaTbl 00yueHus
KOMITeTEeHLIUH

OIIK-1

CriocoOHOCTBIO  pelliaTh  3a/laud  TPOeCCHOHANbHON  [IeSTeTbHOCTM Ha  OCHOBE
WHPOPMAaLIMOHHOW W Oubsmorpadyyeckoit KynbTypbl C TIpUMeHeHHeM WH(GOpPMaIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHM M C yUeTOM OCHOBHBIX TpeOOBaHWM WH(MOpPMAIMOHHOMN
Oe3omacHoCTH

3Hamp: - (u3MKO-MexaHUUeCKHe CBOMCTBA HOBBIX KOHCTPYKIJMOHHBIX
MaTeprasoB U MeTO/bl UX OL|eHKU;

-TpebOBaHus, TIPebsAB/SIEMbIE K KOHCTPYKIMOHHBIM MaTepuaiaM U
TIPUHLIUIIBI UX BBIOODA;

- B3aUMOCBSI3b MEXAy CTPYKTYpPOM, COCTaBOM U CBOWCTBaMH
KOHCTPYKLIMOHHBIX MaTepUasoB.

Ymemb: I/IAEHTI/ICI)I/IL[I/IPOBEITB Ha OCHOBAHWH MdDPKHWPOBKHW KOHCTPYKLJMOHHLIE
MaTepHaJ/ibl XU OIIpeae/IATb BO3MOXXHEIE obJlacTu ux TMMPUMEHEHHNS.

Baademb: MEeTO/JlaMUi OLl€HKHU HBHEHHﬁ, MPONCXOAAINNUX TIPpHU HAIIPpABJIEHHOM
H3MeHeHUHU SKCIUTyaTdlJHOHHBIX CBOMCTB KOHCTPYKLIMOHHBIX
MaTepHaJIoB.

IIK-16

['0TOBHOCTBIO BBITIOMHATH SKCIIepUMeHTabHble U 1abopaTopHble UCCIe0BaHus,
VIHTEepIIPeTUPOBAaTh MOyYeHHbIe pe3y/bTaThbl, COCTAB/IATh U 3allJUILaTh OTYEThI

3uamb: - BU/IbI U TIOPSIIOK UCCJIe[JOBaHUS;
- MeTO/Ibl U METO/IMKW UCC/IeIOBaHNM;




- KDUTEPUH MO/Ie/TMPOBAHUSI, METO/Ibl 00pabOTKM MH(OPMALIUH

Ymemnb: - TOCTaBUTb 3KCIEPUMEHTA/JbHYIH) CEepuI0 IO IpeJoCTaBJIeHHOMY
T/1aHy
- CIJIAHUPOBATh U MIOCTaBUThb KCIIEPUMEHT;
- OLIeHMBAaTh JOCTaTOYHOCTb U JIOCTOBEPHOCTDH 3KCIePUMEHTA/IbHBIX
JIAHHBIX

Bnademb: HaBbIKAMM WM MeTOJWKaMu 0000IeHusT pe3y/bTaTOB peLleHus],
5KCIlepUMeHTabHOU [esTe/IbHOCTY; rpreMamHu
5KCIIePUMEHTaIbHOT 0 U3yYeHHsI;
METOIMKOM TIpOBeJleHUs] TeXHOJIOTUYeCKUX SKCIIepUMEHTOB B
71ab0paTOPHBIX YC/IOBUSIX U MHTEPIIPETalliy Pe3y/IbTaToB

[1CK-6.2

CnocoOHOCTEI0 BbI6I/IpaTB TE€XHOJIOTHIO ITPOU3BOACTBA p860T 110 O6OF8H.[€‘HI/II-O I10JI€3HBIX
HCKOIIdeMBbIX, COCTABJ/IATb HEO6XO,ZLI/IMyIO AOKYMEHTALIMIO

3Hamb: - COBpeMEHHble TeXHOJIOTMA (OPMUPOBAHUA  U3[eNUd U3
KOHCTPYKLIMOHHBIX MaTepUasoB;
- COBpeMeHHble CIIOCOOBbI TIOyYeHUs] MaTephajoB C 3alaHHBIMU
5KCI/TyaTaljJMOHHBIMU CBOMCTBAMUY;
- CTpOeHHe Y CBOMCTBA MaTepUasioB, IPMMeEHSIEMbIX B TOPHOM /Jiefie,
CYLIHOCTb  fIBJIeHUM, TPOMCXOJSAIMX B HUX B  YC/IOBHUSX
SKCILTyaTaluy U3Je/Iui.

Ymemp: - ompejieNiiTh BO3MOXKHbIe 00JIaCTH ParjMOHATbHOTO TIPUMeHEeHHUsI
COBPEMEHHBIX KOHCTPYKL[MOHHBIX MaTepuaJsios;
- TIpUMeHSITh 000pyj0BaHWe U MPUOOPBI /ISl aHanM3a CTPYKTYPhI U
CBOWCTB MaTepuasos;
- OlLleHMBaTh IOBe/leHMe MaTepuasa M TPUUYMHBI OTKa30B JeTasei
MallliH TIPU BO3/|eMCTBMM HAa HUX Pa3/IMUHBIX 3KCIUTyaTaljMOHHBIX
(hakTOpOB.

Bnademb: - MeTojlaMM BbIOOpa TIapamMeTpOB TeXHOJIOIMYeCKOro Ipoliecca

W3rOTOBJIEHUsT KOHCTPYKL[MOHHBIX ~MaTepUalioB C  3a/[aHHBIMU
CBOMCTBaMU;

- HaBBIKaMH BbIOOpA MaTeprasoB U criocob0B ux 06paboTku B
3aBHCHUMOCTH OT TpeZbsIB/IsieMbIX TpeOOBaHHA;

- HaBbIKAMM COBPEMEHHBIX METOJIOB aHaju3a CTPYKTYpbl U
orpe/iesieHHs1 MeXaHHUeCKHUX CBOMCTB MaTepHaJIOB.







4. CTpyKTypa M cofiep)XKaHue JMCIUIIIUHBI (MOAY/Is)
OO0111ast TPYZA0EMKOCTb AUCLUITUHBI COCTaB/IsIeT 4 3aueTHbIe eJUHULIBI 144 aKajl. yacoB, B TOM UHCJIE:

—KOHTaKTHas pabora — 17 aka/|. 4acoB:
- ayauTopHas — 16 akaz,. yacos;
- BHeay/IMUTOpHas — 1 akaz. yac;

—camocTosTe/bHast pabota — 123,1 akaj. yaca;
—I0Jr0TOBKA K 3aueTy — 3,9 akaji. 4acoB.
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1. Pa3gen O6mue cBe/leHHs 0 CTPOEHHH, 3 OIIK-1
CTPYKType H CBOMCTBaX MaTepHasioB.
1.1. OcHoBHble noHsTHsA. Llenb u 3amaun| 3 10 [TpoBepka KOHCIEKTOB OIIK-1
mucturivHbl. Knaccudukaiys marepuasnos.
CTpoeHHe KPUCTA/IJTINYECKUX BeL|eCTB.
1.2. Knaccudukaiysi MmaTepuasos. 3 10 CamocrosiTesibHOe u3yueHue  |[IpoBepka KOHCIIEKTOB, OIIK-1
dusnueckre, MexaHuyecKue, 4 4 yueOHOI 1 HAyYHOM JINTEPaTyPhI. | paCueTOB U Pe3y/IbTaTOB
TeXHOJIOTUYeCKHe CBOMCTBA MaTepuaoB U IToAaroToBKa K NpakTU4YeCKOMY | TTPAaKTUUYeCKUX paboT
MeTO/Ibl X Olpe/iesIeHHUs.. 3aHATHUIO.
1.3. Kpucrannmsaius, KpUucrauimyeckas 3 20 [IpoBepka KOHCIIEKTOB, OIIK-1
CTPYKTYpa U Jie(eKThI. pacyeToB U pe3y/bTaTOB
MPAKTUYEeCKUX paboT
HToro no pasgeny 3 4 4/0 40
2. Pa3gen Merta/uibl 4 CIVIaBbI Ha HX IIK-16
OCHOBe. IICK-6.2
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2.1. ITonyyeHue uyryHa, CTajau, L{BeTHBIX 3 15 CamocrosiTesibHOE U3yueHue IIpoBepka KOHCIIEKTOB I1K-16
MeTasljIoB. yueOHOM TUTepaTypsbl. IICK-6.2
[ToAroToBKa K NpakTU4YeCKUM
3aHATUSIM.
2.2. ®a30Bble U CTPYKTYpPHbIe MpeBpaljeHus | 3 1 15 [TpoBepka KOHCITEKTOB, [TK-16
B CIui1aBax. /luarpaMmMa CcOCTOSIHUA CamocTosiTeNlbHOE M3yUueHUe  |pacyeToB U pe3y/IbTaToB [1CK-6.2
cru1aBoB. CTasiv ¥ YyTr'yHBI. yueOHOM ¥ HayUHOU JIUTepaTyphl. |IPaKTUYEeCKHX paboT.
2.3. YnpaBjieHWe CBOWCTBaMU CIJIABOB U 3 15 [ToaroroBka K rnpakTuyeckuMm |IIpoBepka KOHCITEKTOB, [1K-16
V3/le/THN. 3aHATHAM. pacyeToB U pe3y/IbTaToB IICK-6.2
TIPaKTUUeCKUX paboT.
HTtoro no pasaeny 3 1 3/0 45 ITncbMeHHBIN 0NIPOC
3. Pa3gen Hemeranimueckue OIIK-1
KOHCTPYKL{MOHHbIE MaTepHa/ibl IICK-6.2
3.1. Creksio 3 4 IIpoBepka KOHCIIeKTOB, OIIK-1
pacyeToB U pe3y/bTaTOB [1CK-6.2
CamocTosiTeNTbHOe U3yueHue HpaKTerCKHX pador.
3.2. Heopranuueckue CTpOUTE/IbHbIE 3 4 yueGHOl 1 HayuHOM JTUTepaTyphbl. Y CTHBIN OIpPOC OIIK-1
Marepuasbl 1 TToAroToBKa K PaKTHYeCKUM TICK-6.2
3aHATHSM.
3.3. PaspeIxX/ieHHbIe, JUCTIePCHBIE U 3 4 IIpoBepka KOHCIIeKTOB, OIIK-1
KaMeHHbIe MaTepuasbl pacueToB U pe3yJbTaTOB [1CK-6.2
MPAKTUYeCKHUX padoT.
3.4. IlosiimepHbIe MaTepralIbl 3 4 CamocrosiTenibHOe n3yueHre |IIpoBepka KOHCIIEKTOB. OIIK-1
yueOHOM ¥ HAYYHOU JIMTEPATYPBIL. [1CK-6.2
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[ToaroToBKa K npakTU4eCKUM
3aHATUSIM.
3.5.Kepamuka 3 4 [TpoBepka KOHCIEKTOB OIlIK-1
[1CK-6.2
3.6 [IpeBeCcHbIe MaTepHasbI 3 4 ITpoBepka KOHCITEKTOB, OIIK-1
CaMocTosiTe/IbHOe U3yUeHHe  |pacueToB U Pe3y/IbTaTOB IICK-6.2
yueOHOI 1 HayUHOU JIUTepaTypbl. | IpaKTHUECKUX paborT.
3.7. ITneHkoobOpasyrolye U CMa3ouHble 3 4 [TogroroBka K npaktuueckuM  |[IpoBepka KOHCIIEKTOB OIIK-1
pasytoLl poBep
MaTepHrasibl 3aHATUSIM. I1CK-6.2
3.8. Bsokyiue matepuaibl 3 4 [IpoBepka KOHCITEKTOB, OIIK-1
pacyeToB U pe3y/IbTaToB IICK-6.2
MPaKTHUEeCKHUX pabor.
3.9. Pe3rHOBbIe MaTepuasbl 3 6,1 IIpoBepka KOHCIIeKTOB, OIIK-1
pacyeToB U pe3y/bTaToOB [1CK-6.2
MPAKTUYeCKHUX padoT.
HToro no paspeny 3 1 3/0 38,1
HToro nmo pucuuninHe 3auet
AC 3 | 6 10/4 | 123,1
KoHnTtposibHas padora




5. O6pa3oBarenbHbIe U HH(OPMALIOHHBIE TEXHOIOTHH

B miporjecce rmiperoiaBaHus AUCIUIUTAHBI « KOHCTPYKI[MOHHBIE W WHCTPYMEHTasIbHbIE
MaTepHasibl B TOPHOM /JieJie» TIPUMEeHSIFOTCS TPaJULIMOHHAsI U UIHTePAaKTUBHbIE TeXHOJIOTUH.

JlekiM TIPOXOJAT Kak B TPAJUIIMOHHON (opme, Tak u B dopMme JeKImii-Oecen, Tae
MaTepua/l OPHMEHTHPOBaH Ha W3/I0KeHHWe U O0bsCHeHWe CTy/JeHTaM HayuHoW HH(OpMaluy,
T0/j/1e)Kall|eil OCMBIC/IEHUIO U 3aTIOMUHAHUIO.

JIeKLIMOHHBIN MaTepuas 3akKperviseTcss B XoJe TpOBeJieHHsl TMpaKTUYecKux paboT, Ha
KOTOPBIX BBIMOJIHAOTCS TPYNIOBbIe WA MHAVMBUAYa/IbHbIe3aJaHUs T10 MPOIIeHHON TeMe.

I[pu ripoBe/ieHNM MPaKTUUeCKUX 3aHATHI UCII0/Ib3YeTCs MeTO/, KOHTeKCTHOTO 00yueHws,
KOTOPBIH M03BOJIsIeT YCBOWTh MaTepuas MyTeM BbISIBJIEHHsl CBsi3el MeX]y KOHKPETHBIM
3HaHWEM U ero NpUMeHeHUeM.

B kauecTBe MHTEPaKTUBHBIX METOZOB 00yUeHHUs UCIIOJTB3YIOTCS:

- orepexkawolljasi caMocTosiTeNbHasi paboTa W pabora B KOMaHZe TIPU BBLITIOJTHEHUU
MpaKTHUeCcKux pabor;

- mipobnemMHoe oOyueHWe TIpH TMOMCKe WH(POPMALMOHHBIX MCTOUHWKOB, COCTAaB/IEHUU U
HamnucaHUM pedepaTa Io MoayYeHHbIM WHAUBUYaTbHbBIM 3a/JaHUSIM.

Tak >ke pUMeHsIeTCs:

1. WCII0/Tb30BaHKe B yueOHOM rporiecce yueOHBIX (HHUIEMOB,;

2. YacTh 3aHATUN JIEKLIMOHHOTO THIIA TMPOBOJATCS C MCIONb30BaHMEM IIpe3eHTalllH,
BBITIOJTHEHHBIX C TTIOMOIIBIO TTPOrpaMMHOT0 niposiykra PowerPoint;

3. MCITI0/Tb30BaHHe BUPTYyasbHBIX J1abopaTOpHBIX paborT.

[lepesaua HeOOXOAWUMBIX TEOPETUYECKWX 3HaHMKA U  (OPMHUpPOBAHME OCHOBHBIX
Tpe/iCTaB/IeHr i 110 KypCy NMPOUCXOUT C UCIOIb30BaHeM MYJIbTHUMeJUIHOro 000pyA0oBaHusl.

CamocTosiTenibHas paboTa CTYZEHTOB HarpaBjeHa Ha 3akKpeluleHHe TeopeTUYecKOoro
MaTepvasna, M3/I0)KEHHOrO TIpero/iaBaresieM, Ha TIpopaboTKy TeM, OTBeJeHHbIX Ha
CaMOCTOSAITeJIbHOE U3y4YeHHWe, Ha IOArOTOBKY K TIPAaKTUYeCKUM 3aHSATUSM, BBINIOJHEHUE
JIOMAllIHUX 33/laHUi, HamvcaHye pedeparta, MOJArOTOBKY K KOHTPOJIbHBIM paboTaM 1 UTOrOBOMY
3a4eTy I0 JUCLIUIIIVHE.

B kauecTBe OLIEHOUHBIX Cpe/CTB Ha NPOTSHKEHUHU CeMecTpa MCIIOJIb3yHOTCS: YCTHBIM
OTIPOC, TeCTUPOBaHUeE, MMCbMEHHBIN OMPOC, KOHTPOJIbHBIE PAabO0ThI CTY/1€HTOB.

6. YueOHO-MeTOuUeCKHe ofecrieueHHe CaMOCTOSITe/TbHOH Pad0ThI CTY/IeHTOB

ITo pucrunrHe « KOHCTPYKIMOHHBIE M MHCTPYMeHTa/IbHble MaTepHUasibl B TOPDHOM Jiesie»
TIpeJlyCMOTpeHa ayJUTOpHasi U BHeayJUTOPHasi CaMOCTOsITe/TbHast paboTa 00y4aroiuxcsl.

Buzbl camocTosiTenibHOM paboThl (00BEM UacoB, OTBOAUMBIX Ha CAMOCTOSITE/IEHYIO PaboTy
1o yue6HOMY T1aHy — 123uaca):

OneHouHble CpefcTBa [yIs1 TeKyILlero KOHTPOJIA yCIeBaeMOCTH, IPOMEeXYTOYHOU
aTTeCcTaljuu 110 UTOraM OCBOEHUS JUCLIUILIVHBIL.

IIpumepHBIU NepeyeHb TeM /I CAMOCTOATE/IbHOT0 U3yUYeHHsI:

1. XapakTepHble MPU3HaKX arperaTHbIX COCTOSIHUM BellecTBa. OCHOBHBIE TUIIbI
KpUCTa/yIMueckux  peiwetok.  [lomumopdusm.  AHusorporusi.  TekcTypa — MeTasuia.
Knaccudukarysi MeTanios.

2. ledeKTbl CTPOEHUS] KPUCTA/IIMUECKUX Tesl. ToueuHsle, IMHelHble (AUCI0Kalumn) 1
MOBEPXHOCTHBIe fedeKThl. [110THOCTh Auciokaluii. BivsHue TemnepaTypbl Ha TIJIOTHOCTh
neheKToB.

3. BnusHusa aeeKToB KpUCTa/JIMYeCKOW pelleTKM Ha MPOYHOCTh MeTasuioB. ['paduk
3aBUCUMOCTb POYHOCTU OT IJIOTHOCTHU Jie()eKTOB

4. Haknern, Bo3Bpar (OTAbIX, MOUTOHU3ALIUS) U PEKPUCTa/IU3aLysl.

5. Onmcars nporecc Kpyucraanm3anuu. [leH puTHas JTUKBaLUs.

6. CBolicTBa MeTa/l/IOB C MpuMepamMu. MexaHWuecKrde CBOMCTBa MeTa/uioB. OCHOBHBIE
TOKasaTeJld TPOYHOCTH M IUIACTUYHOCTH, BbIAB/SEMble TPA CTaTUYECKUX HCIIBITAHUSX.
[viarpamMma pacTsiKeHUs.

7. TBepmocTb. MeTozbl M3MepeHUsi TBepOCTH U 00sacTi ux npuMeHeHus. [IpuBectn
TIPUHLUITMA/IbHBIe CXeMbl U3MepeHUsl TBepAOCTHU.



8. [uHamMuuecKue WCMbITaHUSI METa/ZIOB U HWCIbITaHUSI TIPU MepeMeHHbIX Harpy3Kax.
[IpuHLMIIManbHBIe CXeMBbl. Y 1apHasi BI3KOCTb, YCTa/lOCTh, TIpe/ie/l BBIHOC/IUBOCTH.

9. CruiaB. OxapakTepr30BaTh OCHOBHbIE TUIIbI CIIJIAaBOB

10. duarpamMma cocTosiHMSI. MeTo[¥Ka MOCTPOeHUs JuarpamMm COCTOSIHMSI Ha IIpumepe
criaBa Pb-Sb. TlpaBusio oTpe3kos.

11. JuarpamMMbl COCTOSIHUS CIIaBa, KOMIIOHEHTbI KOTOPOI'O B TBEP/IOM COCTOSIHUU
HepacTBOPUMBI, 00pa3yloT MexaHHUeCKHe CMeCH CBOMX IMPAKTUYeCKH UHCTBIX 3epeH
(naripumep, Pb-Sb, Sn-Zn). JlukBarus. CxeMsl cTpyKTyp. Pa3oBble NpeBpalljeHus B cucTeMe Sn-
Zn.

12. lnarpamma COCTOSIHUS CIl/laBa, KOMIIOHEHTbI KOTOPOI'0 HEOrpaHUUEeHHO paCTBOPUMBI
apyr B gpyre (Harpumep, Cu-Ni). dasoBele mpeBpaijenus B cucrteMe Cu-Ni. JIuksauys B
cucreme Cu-Ni

13. TuarpaMmMa COCTOSIHUSI CIIJIaBa, KOMIIOHEHTBI KOTOPOT'O 00pa3yroT yCTOHUHMBOE
XUMUUecKoe coeZiuHeHre (Hanpumep, Mg-Ca).

14. IlnarpaMMa COCTOSIHMS CIUIABOB U3 IByX KOMITIOHEHTOB OIPaHWY€HO PaCTBOPUMBIX B
TBepAoM cocTosiHuu (Harnpumep, Cu-Ag, Al-Cu). ®a3oBbie mnpeBpaijeHusi B cucteme Cu-Ag.
CxeMbl CTPYKTYP.

15. Juarpamma Fe-Fe3C. Teepablie da3bl cuctembl Fe-Fe3C. ®a3oBbie npeBpailjeHus1 B
criaBax Fe-Fe;C. [IpyHIMnManbHble CXeMbl MUKPOCTPYKTYP KeJle30yT/IepOJAUCTBIX CI/IaBOB.

IlpumMepHBIN MepedyeHb BOIPOCOB //ISI TEKYIIEro KOHTPOJIS yCIIeBaeMOCTH,
NPOMe)KyTOUHOM aTrTecTaluu:

Tema 1.

1. [Tepeunc/ivTe OCHOBHBbIE OT/IMUUSI XUMHUECKOW U Qu3mueckoi cBsizeil. Kak Buj cBs3u
CKa3blBaeTCs Ha CBOKCTBAX BellleCTB?

Uro Takoe KpucTa/yipueckas peretka? OnUIINTe OCHOBHBIE TUIIbI pellleToK bpase.
Kakue kpucraninyeckye pelleTKU Ha3bIBatOTCS U/ealbHbIMU U PealbHbIMU?
OnuimMTe KpUCTaLIMuecKoe ¥ aMmop(Hoe CTpoeHre BellleCTB.

Ha3oBuTe 0CHOBHbIE IPYIIIIbI KPUCTA/UIAYECKUX Bell[eCTB.

UTo Takoe «aHU30TPOIHs» PU3NUECKUX CBONCTB?

. OnuimTe aMOpP(pHO-KPUCTA/UTUUECKYIO CTPYKTYDY.

Tema 2.

1. Kaxkue BelljecTBa Ha3bIBatOT MeTa/laMu? [lepeunciiute ¥ oXxapakTepr3yiTe OCHOBHbIE
nepeziesibl B MeTa/I/Typryy.

2. liBeTHble U pefKue MeTa/l/Ibl: OCHOBHbIE CBOWMCTBA M 00/1aCTh MPUMEHEHUSI.

3. Meranmyeckyre MOPOIIKOBbIe MaTepHasIbl: CIIOCOOBI TIOTyueHust, 00pabOTKH, JOCTOMHCTBA U
He/loCTaTKU.

4. Knaccudukalys MeTa/uIn4eCKUX MOPOIIKOBBIX MaTepraoB M0 Ha3HAUEHHUIO.

5. Meranmnyeckue cTeksia: 0COOeHHOCTH CTPOEHHs U CBOWCTB, NoyueHue, (opMa H3zenu,
00s1acTy MpUMeHeHwUs..

6. UyryHbl: criocob nonyueHus, 0671acTi pUMeHeHUs], KinaccuprKarys.

7. Cram: cnocoObl rmostyyenusi, 001acT IpUMeHeHus], PUCYTCTBYIOIIYE TTPUMECH.

8. Knaccuukanyu craneid o ka4yecTBy, XMMAYeCKOMY COCTaBy, Ha3HauUeHMIO.

9. Kakne ocHoBHBIe (ha3bl 00pa3yroTcs B criyiaBax? OxapakTepu3yiTe Makpo-, MUKPO- 1
cyOCTpyKTyphl MeTan10B. KakuMu MeToziaMu OHU U3y4aroTcs?

Tema 3.

1. CtekJsio, coCTaB, CTPOEHHE.

2. Knaccudukauys cTekosn.

3. Uro HaseiBaeTcst 6eToHoM? OxapakTepusyiiTe KOMIIOHEHTbI OeTOHa: UX poJib, TpebOBaHUS K
KauecTBy. OnuimTe CTPYKTypy OeToHa.

4. CrierjanbHble 100aBKy, BBOJUMbIE B OeTOH: Ha3HaueHUe U NpruMepkl 100aBOK.

5. Knaccudvkarpm 6eTOHOB TI0 TVIOTHOCTH, CTPYKTYPe W BUIy BSDKYIIWX BeILeCTB.

6. Knaccudukary 6eToHOB 1o BU/y 3allO/THUTESIs], YCJI0BUSIM TBep/ieHHs U Ha3HaueHH!IO.

7

8

kW EDN

. TpeboBanust K 6eTOHaM ¥ GETOHHBIM CMECSIM.
. laliTe oripefiesieHHe TOPHBIM TIOpPOZilaM U MHHepanaM. Kakue reHeTHUecKre THITbI TOPHBIX



rnopoj, Bbl 3HaerTe? [IpuBeauTe mpuUMepbl IOPHBIX IOPOJ. Kak HCMO/IB3yrOTCS B HApOLHOM
XO035IICTBe FOPHbIe ITOPO/bI?

9. IlpupopHbIe KaMeHHbIe MaTepUasbl: 001aCTH UCII0/Tb30BaHUS], JOCTOMHCTBA M HEIOCTaTKH.
10. TIlepeuncnute BHAbI 00pabOTKM TNPUPOAHBIX KaMeHHbIX MaTepuaJoB U Iepeuyrc/inTe
COOTBeTCTBYIOLLe UM I'OTOBbIe U3/e/Ivs.

11. CocraB, cTpoeHre U CTPYKTypa I0JIMMepHBIX BellecTB. Kiaccudukanys no XMuMU4eCcKOMy
COCTaBy OCHOBHOM LieMH.

12. Buppl cBs3eli B MakpoMoJieKy/jaxX IOJMMepHbIX BelllecTB. Kiaccudukanys mo xvumuye-
CKOMY COCTaBY COCTaBHBIX 3B€HbLEB.

13. OpHopozHBIe TOMMMEpHbIe BellleCTBA U COOCTBEHHO I10JIMMEpBI: CTPOEHHe, TIPOWC-
XOXKJIeHue.

14. ®usnueckoe COCTOSIHUE T10JIUMEPOB.

15. OpraHuyeckue TOIMMepHBbIe MaTepHasbl: MPUMephl MaTephaaoB, CBOWCTBA U 0OmacTH
IIPUMEHEeHUSI.

16. HeopraHuueckue TosMMepHble MaTepuasbl: TPUMeEpPhl MaTepHasaoB, CBOWCTBA W 00JacTH
IIPUMEHEeHUSI.

17.IloniMepHble  TIACTUUECKME  MaTepuasnbl  (IJIaCTMAcChl):  COCTaB, XapaKTepPUCTHKA
MaTepHuasIoB U U3Zle/IMi Ha UX OCHOBE.

18.  Knaccudukaiiys KepaMUKy.
19. TlonyuyeHue KepaMHKH.
20. CaoicrBa Kepamuku.[IpumeHeHne KepaMUKU.

21.CBoiiCTBa /ipeBeCUHBI.

22.Marepuaiibl U3 JipeBeCcrUHbl. [JOCTOMHCTBA JpeBeCHHbI

23. 3amura JpeBecuHbl OT YBJIa)KHEeHUs, 3aTHUBaHUS U BOCII/IaMeHeHUsl.

24.Kakue Marepuasbl Ha3bIBAIOTCS «IJIEHKOOOpa3yrommmMu»? Kakue rpymmbl TIeHKOOOpa-
3yIOIIMX MaTepuasoB Bbl 3HaeTe? KakuMuU OCHOBHBIMH TMOTPeOUTETLCKUMMU CBOWCTBAMU OHU
JIOJDKHBI 00/1a/1aTh?

25.0xapakTepu3yiTe Kiesliijie MaTepyasbl, UX Ha3HaueHue U 00/1aCTU UCTIOIb30BaHUSI.
26.0xapakTepu3yiTe TePMeTHUKH, MX Ha3HaueHHe U 00/1aCTH UCITO/Ib30BaHMS.

25.Kakuve maTepuasbl Has3blBalOTCs «CMa304YHbIMKU»? Kakue BUZbI CMa304YHbIX MaTepUasioB BbI
3Haere?

26.KakoBbl 00/1aCTH TPUMEHEHUs CMa30UHBIX Macesl, TIAaCTUYHBIX CMa30K, TBepAbIX CMa-
304HBIX MaTepHasa0B, CMa30YHO-OX/IKJAOIINX JKUJKOCTeN?

27.  Kakue BellleCTBa Ha3bIBalOTC «MUHepalbHbIMU HEOPraHUUeCKUMU BSDKYLMMU» ? KakoBa
B 0011]eM C/Tyyae TEXHOJIOTHS UX ToydeHust? Kakue MaTepuasibl M3roTaBAMBAIOT Ha X OCHOBE?
28 . Kakue (pU3MKO-XMMHUECKHe MPOLIeCChl MPOMCXOAAT C MUHEPA/TbHBIMU HeOpraHUUeCKUMU
BSOKYIIIUMUA B TIPOI[ECCE WX WCII0/b30BaHus? KaKyi CTpPYKTypy TIpeZcTaBiseT co0oi
L[eMEHTHbIN KaMeHb T10C/Ie TBepJeHUs ?

29 . Kakue BsKylljue HasbIBalOTCS «BO3ZAYILIHBIMK»? HasoBuTe Ipymmbl BKYLUX [0 XU-
MHUYECKOMY COCTaBYy.

30.Kakue wmaTepuasbl Ha3bIBAalOTCS «pPe3MHOBbIMU»? Kakoll COCTaB HMEHT pe3UHOBbBIE
Marepuasbl?

31.Knaccudukaiys pe3HOBBIX MaTepyasioOB 10 Ha3HAUeHUIO U 00/1IaCTH TPUMEHEeHUSI.

32.Kakue BelljecTBa Ha3bIBatOTCSl «OpPraHMYeCKUMH BSDKYLLMMU Bell{eCTBaMU» ?

33. [lepeuriciiiTe OCHOBHBIE BHU/Ibl OPraHUUECKUX BSDKYLLUX BelecTB.

34.Kakue Marepuasbl U3rOTaB/IMBAlOT Ha OCHOBe OPraHWYeCKUX BSDKYIIMX BelecTB? OO6sactu
MX VCIIO/Ib30BaHUA?



7. OHEHO‘IHBIE cpeacTBa A1 IPpOoBEeAEHUA HpOME)KYTquOﬁ aTTeCTdllu1

a) IInaHupyemble pe3y/ibTaThbl 00yUeHNsI U OLleHOUHbIe CPeJCTBa /i/Isi MPOBe/eHUsI MPOMEe)XYTOUHOM aTTeCTaluu:
CTpyKTypHBII
3/1eMeHT [Tnanupyemble pe3ynbTaThl 00yUueHus OueHOUHBIe Cpe/CTBA
KOMITeTeHLIU
OIlK-1

CriocoOHOCTBIO pelIaTh 3afaud TNpodecCHOHANbHOW [IeSITeIbHOCT Ha OCHOBe HMH(GOpPMALMOHHOM U Oubsmuorpaduyeckoil Ky/abTypel C TpUMeHEeHHeM
WH(OPMaIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHUH U C YU€TOM OCHOBHBIX TpeOoBaHMY MH(OPMAaLIMOHHOMN 6€301acHOCTH

3HaThb

- (U3MKO-MeXaHWYeCKHe CBOMCTBA HOBBIX
KOHCTPYKLIMOHHBIX MaTepUasioB U METO/Ibl X
OL[eHKU;

-TpeboBaHus, TIpeIbsIB/ISIEMbIe K
KOHCTPYKLIMOHHBIM MaTepraiaM U MPUHIIUIIBI
WX BbIOODa;

- B3aUMOCBSI3b MEXX/ly CTPYKTYpOM, COCTaBOM
1 CBOMCTBAMH KOHCTPYKLIMOHHBIX
MaTepHasoB.

[IepeueHb BOIIPOCOB

Tema 1.1. OcHoBHble noHsTUS. Llenbs u 3agaun aucumiimebl. Knaccugukanus matepuasos.
CrpoeHye KpUCTa/UIMUECKUX BelleCTB.

1. [TepeuncivTe OCHOBHBIE OT/IMUMSI XMMUUECKOM U (u3nueckou cesized. Kak Buj CBSI3U
CKa3bIBaeTCsl Ha CBOMCTBAX BelleCTB?

Uro Takoe KpucTananueckas perletrka? ONUIIMTe OCHOBHBIE TUIIBbI pelieToK bpase.
Kakue kprcTraninyeckue pelieTKU Ha3blBalOTCS W ealbHbBIMU U PeaIbHbIMU?

OnuimTe KpUCTalI/IMUeCKoe U aMOp(PHOe CTPOeHNe Bell|eCTB.

Ha3oBuTe 0CHOBHBIE I'PyNIIbl KPUCTA/UIMYECKUX BeILleCTB.

UTo Takoe «aHU30TPOIMHsI» (HU3NUECKHUX CBOUCTB?

OnuimTre aMOpP(QHO-KPUCTA/UIMYECKYIO CTPYKTYPY.

UTo nmoHMMaeTcs ToJ] reTepo/ieCMUYeCKUM cTpoeHreM? Kakue Bbl 3HaeTe BelllecTBa C
TaKUM CTpoeHueM?

AW EDN

7. Uro Takoe «daza»? Kakue ¢a3zoBble npeBpalljeHus Bbl 3HaeTe? [1prBesrTe NprMepsl.

8. Kak HasbiBaeTCsl B3aMMO/IeCTBUe CTPYKTYPHBIX COCTaBJISIOLIMX BelljecTBa?

9. [TepeuncivTe ¥ 0XapakTepu3yuTe BU/bl B3aUMO/IeHiCTBHE CTPYKTYPHBIX COCTaBJISIFOLLIUX
BellleCTBa.

Tema 1.2. Knaccudukanms marepuanoB. Pusnueckye, MexaHUUeCKHe, TEXHOJIOTHUYECKUe
CBOMCTBA MaTepuasioB U MeTO/bl UX OMpe/eeHus..

1. Kakvie maTepuasibl Ha3bIBatOTC «KOMITO3ULIMOHHBIMI»? KakKrie KOMITO3UTHI Ha3bIBaOT-
Cs1 «<ACTUHHBIMI»? KakoM COCTaB M CTPOeHMe UMEIT KOMIIO3UThI ?1Iprpoja KOMIIOHEHTOB.

2. Kakue oCHOBHbIE CBOMCTBA XapaKTepU3yHOT KaueCTBO Marepuasa U 00/acTb ero rnpu-
MeHeHus?

3. Kak cBolicTBa MaTepurarna 3aBUCST OT CTPYKTYphI? [IpuBeauTe IprMephl.

4. dusnyeckre cBoUCTBa. [lapameTpsl cocTosiHUS. CTPYKTYPHbIE XapaKTEPUCTUKHU.




CTpyKTypHBII

3/IEMeHT [Tnanupyemble pe3ynbTaThl 00yUeHust OreHOuHBIE CpefCTBa
KOMITeTeHLIUU
5. Mexannueckue coiictBa. Harpysku. ledopmanyy v HanpspkeHusl.
6. ITpoyHOCTHBIE MeXaHUYeCKHe CBOUCTBA.
7. Paspyuienue tBepAbix Tes1. TBepAoCTb, UCTUPA@MOCTb U U3HOC MaTepUuaslos.
8. [TepeunciuTe ¥ 0XapaKTepU3yiiTe OCHOBHBIE ITOTPeOUTE/IbCKHE CBOWCTBA MaTepHasioB.
9. Kak obecrieurBaeTcsi KaueCTBO HMCIO/Ib3yeMbIX BellleCTB U MaTepraioB? KakoBbl 3aKo-
HOJaTe/IbHble OCHOBBI TapaHTWM KauecTBa M 0Oe3o0macHOCTH MatepuasnoB? Ilepeunciuvre
rpynmnbl NoKasaTesield KauecTsa.
10. OxapakTepusylTe ITOKasaTeJld KauyeCTBa COLIMAIBHOIO U TeXHHUKO-IKOHOMHUYECKOIro
3HaUeHUs.
11.  Yro Takoe «CTaHAApTU3aLMsl CBOWCTB» MaTepuaaoB?
12.  Kakue 3KCIIyaTaliiOHHbIE YC/I0BYSI BO3HUKAIOT [PY IIPUMEHeHUH MaTepraioB?
Tema 1.3. Kpucraumsauus, KpUCTa/uIMueckasi CTPYKTypa M Je(eKTbl KpHUCTaIuuecKoun
peLIéTKU.
1. Kak HaspiBaeTcs m000e OTK/IOHeHHe B KPHUCTa/UTMUECKOW pelleTKe OT H7eaJbHOro
CTpOoeHus?
2. Kakwue Turmel fe()eKToB 110 reoOMeTpUUeCKUM MpU3HaKaM Bbl 3HaeTe?
3. Kakyro CTpyKTypy MOr'yT UMeTh TBep/ible MaTepUasbl?
4. OxapakTepu3yhTe Makpo-, MUKPO- U CyOCTPYKTYDPbl KDUCTA/IZTMUECKUX BellleCTB.
Ywmets W/IeHTU(ULIPOBaTh Ha ocHoBaHuM | [IppmepbI TeCTOBBIX BOIIPOCOB

MdDKHUPOBKH KOHCTPYKLIMOHHBIE MaTepHUdJ/IbI
Hn orpenejsaTb BO3MOXXHbBIE obmactu  ux
MPpUMEHEHUWA.

Jns epaHeyeHmpupogaHHoll Kybuueckoll peliemku KOOpOUHAYUOHHOe YUC/AI0 cocmaesasem:
a) K12;

0) K8;

B) I'12;

r) K6.

Jns epaHeyeHmpuposaHHoll pewiemku uucio amomos (6asuc), npuHaoneicaujux OOHoLU
Kpucmasnanuueckol peulemke, pagHo...

a) 1;

6) 2;

B) 4;




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIU

[Tnanupyemble pe3ynbTaThl 00yUeHust

OLuleHOuHbIe CpejCTBa

r) 6.

Ha pucyHke nokasaHa cxema usmepeHusi mgepoocmu no memooy:
a) Bukkepca,

6) bpunens,

B) PokBena,

r) [opa,

1) Mooca.

K moueuHbim depekmam omHOCSAM...
a) BaKaHCUU;

0) KpaeBble JUC/IOKalWY;

B) I'PaHULIbI pa3/iena;

') BUHTOBBIE JMCIOKALIMH.

Bnanets

MeTOJaMK OLI€EHKH HBHEHI/Iﬁ, MPpOUCXoadmunx

npu

HallpaB/JI€EHHOM HN3MeHeHNU

SKCITYydTalJUOHHBIX CBOMCTB
KOHCTPYKLMOHHBIX MaTepHaJIoB.

1)Turiel xuMUYeckol 1 GU3UUeCcKoi CBSI3U B BellleCTBax (MaTepuasiax)
1. Bap-t KoBasieHTHasi CBSI3b U1 MeXKMOJIEKY/ISIPHOE B3aUMO/IeHCTBUE
2. Bap-t MoHHas CBS3b U BOAOPOAHAs CBSI3b

3. Bap-T Metamiueckas CBsI3b U BaH-/lep-Baa/ibCOBO B3aUMO/IeliCTBUe
2)MexaHruyecKue CBOWCTBa

1. TTpoYHOCTB: TIOHATHE U METO/ OTIpeie/ieH s

2. TBepAOCTb: MOHATHE YU MeTO/, OTpe/iesieHusI

3. YpapHasi BA3KOCTb: TMOHSATHE U MEeTOJ, ONpe/ie/IeHUsT

3) Kpucrannmzauus

1. Camoripou3BoJibHast Kpyuctaymsanus. leHapur.

2. Hecamornpou3BoJsibHast KpUCTa/M3aLys. 3epHo.

3. Tlonumopdusm. AnnoTtporvs. MOHO U HAHOKPHCTA/TbI.

4) BeluepTUTh 3/IeMEHTAapHYIO STUeMKY U PaCCUUTATh IMJIOTHOCTb YIIaKOBKU
1. OLK

2. 'K




CTpyKTypHBII

3/IeMEHT [Tnanupyemble pe3y/ibTaTbl 00yUYeHuUs O1ieHOYHbIE CpeJiCTBa
KOMITeTeHLIUH

3. TIK

5) JedeKTbl KpUCTA/UTUUECKOU pelIeTKU

1. Toueunnle

2. JluHeriHue

3. ObneMHbIe

IIK-16

I'0OTOBHOCTBIO BBITIO/IHATD SKCIIepUMEHTA/IbHBIE U na6opaToprle Hnccaen0BaHusl, MTHTEPIIPETUPOBATH MOJ/JIyU€HHBIE Pe€3YJ/IbTAdThl, COCTABJIATH U 3dllJUILATh OTUETHI

3HaTh

- BU/IbI U TTOPSIIOK MCC/Ie/IOBAHKS;
- METOZbI U METOJUKU UCCIIe/I0BaHU;
- KpUTepUM  MO/IeNIMPOBAHUS,
006paboTky uHGOpMaIuu

MeTO/Ibl

Tema 2.1. [TonyuyeHue yyryHa, CTaau, LiBETHbIX MeTa/UIOB.

1. Kakwue BeljecTBa Ha3bIBarOT MeTa/uiaMu? [lepeuncinre M oxapakTepusyuTe OCHOBHbIE
riepe/iesibl B MeTa/l/Iypruu.

2. liBeTHbIe U peJKHe MeTa/Ibl: OCHOBHbIE CBOWCTBA M 00/1aCTh MPUMEHEHWSI.

3. MerannMyeckue MOpOLIKOBble MaTeprasbl: Cr1oco0bl MoTyueHusi, 06paboTKH, JOCTOMHCTBA
Y HeJIOCTaTKHU.

4. Kaccugukaius MeTalIMuecKux MOpOLIKOBBIX MaTepHasoB 110 Ha3HAUEHUIO.

5. Meranmiyeckue cTeksia: 0COOEHHOCTH CTPOEHHSI ¥ CBOWCTB, TIO/TyueHue, opma r3zesni,
o6/1acT¥ NIpUMeHeHUs.

6. UyryHsl: criocob nomyueHusi, 0671aCTH TpUMeHeHHs], KiacCu(rKariys.

7. Cramu: criocoObl roJtyueHust, 00/1aCcTy pUMeHeHus], TIPUCYTCTBYIOLIMe TTPUMeCH.

8. Kiaccudukauyu craneii o KauecTBy, XMMUYeCKOMY COCTaBy, Ha3HauUeHUIO.

Tema 2.2 ®a3oBble U CTPYKTYPHBIe [IpeBpalljeHus B cIijlaBax. JluarpamMmmMa COCTOSIHUS CIUIaBOB.
Crany v 4yryHsl.

1. Kakwue ocHoBHBIe (pa3bl 00pa3yroTcs B criaBax? OxapakTepu3yiiTe Makpo-, MUKPO- U
CyOCTPYKTYpBI MeTa/i/ioB. KakumMu MeToJjlaMu OHU M3yuaroTcs?

2. Kakue CTpyKTypHBIe COCTaBJISIFOIIME 00pa3yoTCs B CriylaBax? YTo Takoe JTMKBALUS?

3. Kakue (a3oBble U CTPYKTypHbIe MpeBpallieHus1 MOTYT IIPOMCXOJUTh B CIlJlaBax?

4. [uarpamMma COCTOSIHUSA CIIJIaBOB: UTO [10KA3bIBaeT, KAK CTPOMTCA U NIPUMEHSAeTCA?

5. JKenesoyriepoJucThble CIJIaBbl: OMULLIMTE (a30BblM COCTaB, CTPYKTYPY, AUarpammy
COCTOSIHUS.




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIU

[Tnanupyemble pe3ynbTaThl 00yUeHust

OLuleHOuHbIe CpejCTBa

Tema 2.2. YnipaB/ieHue CBOWCTBaMU CIUIABOB U U3/ e/IHN.

1. Onummre MexaHUYeCKOe BO3/leHiCTBME Ha CBOKCTBA BeLeCTB U MaTepyasoB.

2. Onuumre TepMUYeCKOe BO3JeMCTBHE Ha CBOMCTBA BellleCTB U MaTepHasloB.

3. Onuimre TepMoMeXaHUUYeCKUH criocob o6paboTKH /i/ist ©U3MeHeHHsI CBOWCTB BeIeCTB 1
MaTepHasosB.

4. OnuimnTe XUMUKO-TePMUUECKHI CTIoco06 00paboTKM /111 U3MEHEHHsT CBOMCTB BELeCTB U
MaTepHasoB.

5. Kraccugukanuu craneid o kKa4yecTBy, XMMAYeCKOMY COCTaBy, Ha3HaUeHUIO.

6. Kakumu criocobamMu MOAMGHULIMPYIOT CTPYKTYPY M CBOWMCTBA CTaIn?

7. Kak MapKupyrT CTaau?

Ywmets

- TIOCTaBUTb 3KCIIEPUMEHTalbHYH CEepHI0 10
TIpeZIoCTaB/IeHHOMY TI/IaHy

- CIUITAaHUPOBATh Y MIOCTABUTh SKCIIEPUMEHT;

- OLIeHMBATh /I0CTaTOYHOCTh U JOCTOBEPHOCTh
5KCTIepUMEHTa/IbHBIX JJaHHbIX

IIpuMepbI TeCTOBBIX BONPOCOB

B yeHmpe Kpucmaaiuyeckoz2o CAUMKA NpU HOPMAAbHbIX YCAOBUSX OXAAHCOEHUS
obpazyromcs:

a) cronbyaTtbie KPUCTaI/IbI;

0) MeKO3epHHUCTbIe KPUCTAJLIBI;

B) KPUCTa/UIbl pa3/MnyHoOM (OpMBI;

I') PaBHOOCHbI€ KPUCTA/IIbI.

AycmeHum - smo...

a) TBepZblii pacTBOP BHeJPEeHUs B ajb(a->kesese;

0) XMMHUYecKoe Ccoe/IiHEHHe KeJle3a C YI/Iepo/ioM;

B) TBEP/bId paCTBOP BHEPEHUS B raMMa-Kesie3e;

') OJHOPO/HAsi MexaHUuecKast CMechb (heppvTa U LIeMEeHTHTa;

[1) BCe BbIIlIeNlepeurcieHHoe.

W3 HuscenpusedeHHbIX KauecmeeHHOU KOHCMPYKYUOHHOU CMablo A615emcsi Cmasnb:
a) Y10A;

6) Crbcrm;

B) A 12;

r) 45;

) 5XHM.




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIU

[Tnanupyemble pe3ynbTaThl 00yUeHust

OLuleHOuHbIe CpejCTBa

B 6es0m uyayHe y2nepod cooepicumcs 8 euoe ...
a) MJacTUHYATOro rpadura;

B) XJIONIbEBUAHOTO rpaduTa;

0) LleMeHTHTa;

r) 11apOBUAHOTO rpadura.

Mapka uHcmpymeHmanbHoll sne2uposaHHol cmanu cocmaea 0,5% C, 0,8% Cr, 1,4%Ni,

0,8% Mo - smo...
a) 5XHM;

6) 05XHM;

B) 5XH;

r) 05XM.

Bnagetb

HaBbIKAMH W METOJAUKaMH  000OIIeHus
pe3y/IbTaTOB peIleHus, SKCIepUMeHTaTbHON
JieATeIbHOCTH; npHeMamMu
9KCMePUMEHTAbHOTO U3yUeHus;

METO/IUKON TIPOBEJIEHUS] TeXHOJIOTHUYeCKUX
9KCTMIEPUMEHTOB B /1aO0OPAaTOPHBIX YCIOBUSX U
WHTEPIIpeTaliy pe3y/IbTaToB

ITosryueHune yyryHa, CTaiM, [{BeTHBIX MeTa/IJIOB.
YyryHsl: criocob mostyueHusl.

Craym: cnoco6bl 1oJTyyeHus!.

Mefb: criocobbl oMy4YeHusl.

JmarpaMMsbl COCTOSIHUSA ABOMHBIX CIIJIABOB.
uarpaMma C HeOrpaHUUEHHOUW PaCTBOPUMOCTbBIO
C 3BTETUKOU

C orpaHM4eHHOUN PaCTBOPUMOCThBIO

da3oBble M CTPYKTYPHBIE NpeBpalieHns B civiaBax. CTaiy U YyryHbI.
AycTeHUT U QeppuT

[lep/iT LeMEHTUT

JlenebypuT 1 rpaduT

WhEwWWNEDNWNDEe

[1CK-6.2

CriocoOHOCTBIO BBIOUPATh TEXHOIOTHIO TIPOM3BO/ICTBA PabOT 10 000TalleHUI0 TI0/Ie3HbIX UCKOTIAeéMbIX, COCTAB/IAThH HEOOXOJUMYIO OKYMEHTAIHIO

3HaThL

- COBpeMeHHble TeXHOJIOTMU (POPMUPOBaHUS
V3/le/TMH U3 KOHCTPYKLIMOHHBIX MaTepuasioB;

- COBpeMeHHble  CIOCOOBI  TO/IyYeHust
MaTepuasoB C 3a/JaHHbIMU

Tema 3.1. Ctekno

1. Creko, cocraB, CTpOeHUe.

2. Knaccudukaiys CTekos.

3. OnThyeckue CBOMCTBA CTEKOJI.




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIU

[Tnanupyemble pe3ynbTaThl 00yUeHust

OLuleHOuHbIe CpejCTBa

JKCI/TyaTaliOHHBIMUA CBOWCTBaMM;

- CTpOEHHe U CBOWCTBA MaTepHaJioB,
NPUMEHsIEMbIX B TODHOM [iefie, CYIIHOCThb
SIBJIEHU, TIPOUCXOASIINX B HUX B YCJIOBHUSIX
IKCIITyaTaly U3Zeu.

4. Nuarpamma ¢a30BbIX [1€PEX0/0B B KpeMHe3eMe.
5. Bupbl nedeKToB CTEKO.
6. Cnioco0OblI TIoTyueHHs1 1 00paboOTKH CTEKOJI.

Tema 3.2. Heopranvueckue CTpOUTe/IbHbIE MaTepUaslbl

1. Uro HaswiBaeTcst 6eToHoM? OxapaKkTepu3yiiTe KOMIIOHEHTHI OeTOHA: X POJib, TpeOOBaHUS K
KauecTBy. OnuiIMTe CTPyKTYpy OeToHa.

7. CrnenuasbHbie 00aBKH, BBOAVMbBIE B O€TOH: Ha3HaUeHHWe U TIPUMephI J00aBOK.

8. Kiaccudukaiyy 6eTOHOB M0 MJIOTHOCTH, CTPYKTYPe U BUAY BSDKYILMX BeIeCTB.

9. Krnaccudukanuy 6eTOHOB 110 BU/y 3aIl0/IHATEJIs], YCIOBUSIM TBepAeHHs Y Ha3HaueHHUIO.

10. TpeboBanust K 6eTOHAM 1 OETOHHBIM CMECSIM.

11. CunvkaTtHble MaTepyasbl U U3Ze/IUsl aBTOK/IaBHOI'O TBePZeHUs.

12.CrpouTenbHble paCTBOPbI: BUAbI, IPUMEHEHUeE.

Tema 3.3. Pa3pbixjieHHbIe, AUCTIEPCHBIE U KAMEHHbIE MaTepHasIbl

1. [aiiTe ompesieneHe TOPHBIM MOPOJaM M MuHepanaMm. Kakue reHeTuecKkue TUITbI TOPHBIX
ropoz; Bbl 3Haete? [IpuBeauTe TIpUMephI TOPHBIX TOpPoA. Kak MCHomb3yroTcs B HapOJHOM
X035IMCTBe FOpHbIe NTOPO/ABI?

2. TlpupopHbie KaMeHHbIe MaTepUasibl: 00/1aCTH UCTIO/IH30BaHUs], JOCTOMHCTBA ¥ HE/JOCTATKH.
3. Ilepeunciure BHUABI 00pabOTKM TIPUPOJHBIX KaMEHHBIX MaTepUasioB U IepeumrcsiiuTe
COOTBETCTBYIOIIE UM TOTOBBIE U3/IeJTHSI.

4. Kak mpousBojsTCs yzAapHas u abpa3uBHas 00pabOTKM KaMeHHOro Mmarepuana? Kakue
nosTyJaroT (akTypsl KamHs? KakoBbl 00/1aCTH UCTIO/Ib30BaHMsSI 00pab0TaHHOTO KaMHST?

5. Ilepeuunciure CrocoObI M3rOTOBIEHUS NPUPOAHBIX KaMEHHBIX MaTepHasioB U TOTydaeMble
BU/IbI U3/[€/TUH.

6. Oxapakrepusyiite rpyboobpaboTaHHble KaMeHHbIe W3fenus U 0071acTh UX TpUMeHeHHe.
Kakue TpeOoBaHUS MPeIbsIB/SIOTCS K TOTOBOMY IPUPOAHOMY KaMEHHOMY MaTepHamy?

7. IloueMy mnpOMCXOAWUT paspylleHue KaMeHHbIX MarepuanoB? Kakue NPUMEHSIOT MeTO/bl
3aIUThl KAMEHHBIX MaTePHAJIOB OT pa3pyLIeHus ?




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIU

[Tnanupyemble pe3ynbTaThl 00yUeHust

OLuleHOuHbIe CpejCTBa

Tema 3.4. [TomimepHble MaTepuasbl

1. CocrtaB, cTpoeHMe U CTPYKTypa I0JIMMEpHBIX BelljecTB. Knaccupukanys no XuMu4eCKoMy
COCTaBy OCHOBHOM LIeMu.

2. Bugpl cBsizeli B MakpoMoJjieKy/ax MO/JMMepHBIX BelecTB. Knaccugukauys mo Xxumuue-
CKOMY COCTaBY COCTaBHBIX 3BE€HbEB.

3. OpHOpoAHBIe TIO/IUMEPHBbIe BeljecTBA M COOCTBEHHO TIONMHMMEPHI: CTPOeHHe, TPOMC-
XOXJleHHe.

4. ®usnyeckoe COCTOSIHUE MTOIUMEPOB.

5. OpraHuueckuie TIOJIMMepHble MaTepuasbl: MPUMEpPbl MaTephaaoB, CBOWCTBA W 00JacTH
TIPUMeHEeHHs.

6. Heopranuyeckue rosiiMepHble MaTepHasibl: NPUMepbl MaTepHasoB, CBOMCTBa W 001acTH
TIPUMEeHEeHHs.

7. TlonuMmepHble TUIaCTMYECKME Marepuasbl (IJIaCTMAcChl): COCTaB, XapaKTepUCTHKA
MaTepuasoB U U3/le/IMi Ha UX OCHOBe.

Tema 3.5. Kepamuka

1. Knaccudukanys KepaMuKy.
2. IlomyueHue KepaMUKHU.

3. CBoiicTBa KepaMHKH.

4. TlpuMeHeHKe KepaMUKU.

Tema 3.6 [IpeBecHble MaTepyalbl

2. CpoMuCTBa IpeBeCUHBI.

Marepuassl U3 JpeBeCUHbI.

3alyra JpeBecuHbl OT YB/Ia)KHEHHs], 3arHUBAHUS U BOCII/IaMeHeHUsI.
. [JocTtouHCTBa IpeBeCHHBI.

oA W

Tema 3.7. [IneHkoobpa3yromiye ¥ CMa30uHble MaTepUasbl
1. Kakue Mmarepuanbl Has3blBalOTCsl «I1eHKOoOpasyromumu»? Kakve rpymmel nieHKoobpa-
3YIOLMX MaTepyasioB Bbl 3HaeTe? KakuMu OCHOBHBIMU IOTPEOMTENbCKUMU CBOMCTBAMU OHU




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIU

[Tnanupyemble pe3ynbTaThl 00yUeHust

OLuleHOuHbIe CpejCTBa

JIOJDKHBI 00/1a1aTh?

2. OxapakTepu3yuTe Kiesiije MaTepyasbl, UX Ha3HaueHue U 00/1aCTH UCTIOIh30BaHUSI.

3. OxapakTepu3yiTe repMeTHKH, UX Ha3HaueHHWe U 00/1aCTH UCIIO/Ib30BaHUS.

4. Oxapakrepu3yiTe JJaKOKpaCOUYHbIe MaTeprasibl, UX Ha3HaueHue U 00/1aCTH UCTI0/Th30BaHMSI.
5. Kakue maTepuasibl Ha3bIBalOTCA «CMa30uHbIMU»? Kakre BH/IbI CMa30UHbIX MaTepHasioB BbI
3HaeTe?

6. KakoBbl 00/1aCTM TIpUMEHEHUsI CMa30YHBIX Macesl, MJIACTUYHbIX CMa30K, TBEpP/bIX CMa-
304YHBIX MaTepPUAIIOB, CMa30UHO-OX/IKJAOIINX XKUAKOCTEN?

Tema 3.8. Bsokylue maTepuasbl

1. Kaxkue BeljecTBa Ha3bIBalOTCs «MUHepPa/JbHBIMU HeOpraHWueCKUMM BsoKyLUMU»? KakoBa B
0011jeM ciTyuae TEXHOIOTHS UX ToydeHus? Kakue MaTepuabl M3roTaBAMBAIOT Ha MX OCHOBE?
7. Kakuve (pM3MKO-XMMHUUECKHe TpOLeCcChl NMPOUCXOAAT C MHUHepa/JbHbIMU HeOpraHu4eCKUMU
BSOKYIIMMU B TIpoIjecce WX WCIOAb30BaHUsA? Kakylo CTpyKTypy TipeAcTaBisieT o000
LleMeHTHbIM KaMeHb I10CJIe TBepJeHUs?

8. Kakue BsKyllMe HasbIBalOTCAd «BO3AYLUIHBIMU»? Ha3oBUTe rpynmbl BSKYLIUX [0 XU-
MHUUYECKOMY COCTaBy.

9. Kakue BsDKyl e HasbIBalOTCH «THApPaBIMYeCcKUMU»? Ha3oBuTe TpymIbl BSDKYIUX 10
XUMUYECKOMY COCTaBy.

10.Kakue BspKylLljMe Ha3bIBAHOTCA BSUKYLUMH aBTOK/IABHOI'O TBepAeHuA? V3 KaKUX OCHOBHBIX
yacTel OHU COCTOSAT?

11.Yto Takoe «mopriaaHjLeMeHT»? Kakuve BHIblI IOpT/IaHALleMeHTa Bbl 3HaeTe? Kakumu
MOTpeOUTe/TECKMMH CBOMCTBAMM OH 00/1aziaeT?

12.9Yt0 TaKoe «TJTMHO3eMHUCTHIM LieMeHT»? KakuMu ToTpeOUTeNnbCKUMH CBOWCTBAMU OH
obsagaeT?

13.Kakue 1ieMeHTbl Ha3bIBAaIOTCS PACHIMPSIIOIUMUCS U Oe3ycasiouHbiMU? Kakumu mobaBKaMu
peryMpyrTcs 3TU CBOMCTBa LieMeHTa? KakoBbl 001aCTH MPUMeHeHUs! 3TUX 1|eMeHTOB?

14. C kaKoii Lie/TbI0 UCTIONB3YIOTCS Pa3/IMUHbIe A00ABKH [/l [EMEHTOB?

15.MeTo/p! 3aLLUTHI LIEME@HTHOT'O KaMHS OT KOPPO3UH.




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIU

[Tnanupyemble pe3ynbTaThl 00yUeHust

OLuleHOuHbIe CpejCTBa

Tema 3.9. Pe3uHoBbIe MaTepuasbl

1. Kakve wMarepuanbl Ha3bIBAKOTCS «pPe3MHOBbIMU»? KakoM COCTaB HMMEKT pe3WHOBbIE
Marepuarsbl?

2. Krnaccudukarusi pe3siHOBBIX MaTeprasioB 10 Ha3HAUeHHI0 1 00/1aCTH IPUMeHeHHs!.

3. Kakue BelllecTBa Ha3bIBalOTCSl «OpPraHUYeCKUMU BsDKYLMMU BelllecTBammu»? [lepeuncivre
OCHOBHBIE BU/Ibl OPraHUUeCKUX BSDKYILUX BelleCTB.

4. Kakue MaTepuasibl M3rOTaB/JMBalOT HA OCHOBE OPraHMUEeCKUX BSDKYLMX BerecTB? ObsacTu
UX UCIOJIb30BAHUA?

YMmetnb

- ompefensTb  BO3MOXKHBIe  00J1aCTH
palMOHA/IBHOTO TIPUMEHEHHUsS] COBPEMEHHBIX
KOHCTPYKIIMOHHBIX MaTepPUasoB;

- TIpUMEHSITb 000pyZIOBaHWe W TIPUOOPBI ISt
aHa/M3a CTPYKTYPhI U CBONCTB MaTepHasioB;

- OLEHMBATh TIOBe/leHWe MaTepuasa W
NPUYMHBI  OTKA30B JleTajiedl MallUuH TpU
BO3/1eliCTBUU Ha HUX PasUYHBIX
9KCI/TyaTal[MOHHBIX (JAKTOPOB.

IIpuMepbI TeCTOBBIX BONPOCOB

Bbicokoli meniou304siyuoHHOl CnOCOOHOCMbIO U XOopoulell naagyuecmbto obaadarom
naacmmaccbl mund...

a) To/IMaMK/I0B;

0) TeHOTIACTOB,;

B) CJIOMCTBIX M/1aCTMAcC;

I) OpraHUuYecKoro CTeK/a.

OOHUM U3 HeAOCMAMKO8 NIACMMACC S18ASIeMCSL:

a) TJIoXue IW3JIeKTpUudYecKre CBOMCTBa;

0) HU3Kas yZe/bHasl IPOYHOCTD;

B) I/IOXasi TEXHOJIOTUYHOCTD, CJIOKHOCTh TepepaboTKU B U3/jesive;

T) M0/13y4eCTb;

[l) HeT BEpHOTO OTBETA.

Mamepuanamu 05 u30ayuU MOKONPoO8OOAWUX Uacmell IGASHOMCSL...
a) MPOBOJHUKY;

0) MarHUTHLIE;

B) IU3/IEKTPUKY;

T') NOJYPOBOJAHUKY;

1) BCe BhbIlIerepeyrc/ieHHbIe.

Bnagets

- MeTOo/laMU BbIOODA rapaMmeTpoB
TeXHOJIOTUUeCKOT0 Tpoliecca W3roTOBJIEHUS
KOHCTPYKI[MOHHBIX MaTepHasoB C 3a/laHHbIMU

4. YnpaBjieHHe CBOMCTBAMM CIJIABOB U U3ZEJIUMN.
1. Onwuimre MexaHWYeCKHMA W TepMOMeXaHWJYeCKHi criocob BO3/eiiCcTBHMEe Ha CBOWMCTBA Be-
11eCTB U MaTepuasioB.




CTpyKTypHBII

3/IeMeHT [InaHupyeMble pe3yabTaTbl 00yUeHHUs OLieHOUHbIe Cpe/iCTBa
KOMITETEHIMU
CBOMCTBaMH; 2. OmnummTe TepMUYECKOe BO3/IeHICTBHE Ha CBOMCTBA BEIeCTB U MaTepHaJIOB.
- HaBbIKaMU BbIOOpa MaTepuasoB U crioco6oB | 3. Omnuimre XUMHKO-TEPMUYECKHI criocod ob6paboTKy [jisi U3MeHeHHs] CBOWMCTB BeIleCTB U
uX 00pabOTKY B 3aBUCUMOCTH OT MaTepHasoB.

TIpe/IbsIB/ISIEMBIX TPeOOBaHU;

- HaBbIKAMM COBPEMEHHBIX METO/I0OB aHa/Iu3a
CTPYKTYpPbl U OIlpefie/ieHUs] MeXaHW4yeCKUX
CBOMCTB MaTepuasoB.




0) Ilopsapok mnpoBejeHHs NPOMEXYTOYHOM aTTeCTalUH, II0Ka3aTeJlM M KpHUTepHH
OLleHUBAHMA:

[TpomexyTouHasi aTTecTalys Mo AUCHUIUTHHe « KOHCTPYKIMOHHBIE U MHCTPYMeHTa/IbHbIe
MaTepua/bl B TODHOM /Jlelle» BK/IIOYaeT TeOpeTHUYecKue BOIPOCHI, 03BOJISIIOLIME OLeHUTh
yPOBeHb YCBOEHHs OOy4YaroIMMUCS 3HAaHWM, Y TIPaKTUYeCKre 3aflaHus, BBISBIISIIOIIVE CTereHb
c(hOpMHPOBAHHOCTU YMEHUU U BJIafleHUH, MPOBOAUTCS B (hOpMe 3aueTa.

3ayeT 10 ZJAHHOW JMCLIMIUIMHE POBOZAUTCS B YCTHOM (popme.

IToka3aTenu U KPpUTepUH OLleHNBaHUA 3ayeTa:

— Ha OLIEHKY «0T/IMYHO» (5 0anioB) — 00yUarOLIUICS eMOHCTPUPYET BBICOKHM yPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHL[MM, BCECTOPOHHee, CUCTeMaTHueckoe U TyOoKoe 3HaHUe
yueOHOr0 MaTepuasa, CBOOOJHO BBITIOJIHSIET TIPAKTUUYECKWe 3a/laHusi, CBOOOJHO OIepupyeT
3HaHWSIMH, YMEHHUSIMU, TIPUMEHSIeT UX B CUTYaLMsIX TIOBBILIEHHOM CJI0)KHOCTH.

— Ha OLIeHKYy «xopomo» (4 Oanna) — oOy4aroIUiCs [1eMOHCTPUPYET CPeJHHWI ypOBeHb
c(OpMHPOBAHHOCTU KOMITETEHLIMI: OCHOBHbIE 3HAHWS, yYMEHMUS OCBOEHbI, HO [|OMyCKarTCs
He3HauuTe/lbHble OIIMOKY, HeTOYHOCTH, 3aTpyJHEeHHs TPU aHAJUTUYeCKUX Oreparysx,
repeHoce 3HaHUU U yMEHUW Ha HOBble, HeCTaHJapTHbIE CUTYaLUH.

— Ha OLEHKY «y/IOBJIETBOPUTE/NbHO» (3 0Oamna) — oOydvaromuiics [JeMOHCTpUpYeT
MOPOTOBBIM YPOBEHb C(OPMUPOBAHHOCTM KOMIIETEHLIUI: B XOZ€ KOHTPOJIbHBIX MEepOIPUSITUN
JIOTYCKArOTCsl OIIMOKH, TIPOSIBISIETCSI OTCYTCTBHE OT/e/IbHBIX 3HAHUWM, YMEeHWUM, HaBBIKOB,
o0yuaroIMiicsi UCIBITbIBAeT 3HAUMTe/IbHble 3aTPy[JHEHUs TPU OINepHpOBaHUM 3HAHUSIMU U
YMEeHUSIMU TIPU HX [1ePeHOCe Ha HOBble CUTYaLIMU.

— Ha OL|eHKY «HeYyAOB/IeTBOPUTE/IbHO» (2 0Oannma) — oOyuaromuyics [J@eMOHCTPUpYeT
3HaHUs1 He Oosee 20% TeEOpeTUUYECKOTO MaTepuasna, JOIMyCKaeT CyIIeCTBeHHble OLIMOKH, He
MO>KeT T0Ka3aTh UHTe/UIeKTyaslbHble HAaBbIKU pellleHHs TPOCThIX 3a/au.

— Ha OIIeHKY «HeyAOBJIeTBOpPHTeIbHO» (1 0Oamn) — obydaromuiics He MOJKeT TIOKa3aTb
3HAaHUsI Ha YPOBHE BOCIPOM3Be/leHUs] U O0ObsicHeHUs1 MH(OpMAal[UM, He MOKeT I10Ka3aThb
VIHTe//IeKTYya/IbHble HaBbIKU pellleHUs] MPOCThIX 3a/au.

OLleHKM «OTJIMYHO», «XOPOLLIO» WM «YJOBJIETBOPUTENBHO» SIBJISIFOTCS OCHOBaHWEM [Is
MOJyyeHUs1 CTY/leHTOM 3auera II0 [UCLUIUVIMHE, a OLleHKAa «HeY/OBIeTBOPUTE/IbHO» -
He3auTeHo.

8. YueGHo-MeTOoAMUeCcKOe U HH(GOpMaLOHHOe 00ecrieueHHe JUCHUTIMHBI
a) OcHoBHas /iMTEpaTypa:

1. 3emckoB, FO.I1. MatepuanoBegenue: yuebHoe mocobue / FO.IT. 3emckoB. — CaHKT-
[TerepOypr: Jlamb, 2019. — 188 c¢. — ISBN 978-5-8114-3392-6. Pexxum focTyma:
https://e.lanbook.com/book/113910

2. IlepeBeptoB, B.II. MarepuanoBenenue: yye6Hoe mocobue / B.II. TlepeBeproB. —
Camapa: CamI'YTIC, 2016. — 136 c. Pexxum goctyma: https://e.lanbook.com/book/130341

3. IactotuHa, O.B. MarepuanoBegenue: yuebHoe rnocobue / O.B. INactotnHa. — MUHCK:
PUIIO, 2018. — 264 ¢ — ISBN 978-985-503-790-4. Pexxum  mocrynma:

https://e.lanbook.com/book/131800

0) lono/THUTE TbHASA IMTEpPaTypa:

1. H.B. Illy6uHa MarepuanoBefieHre B FOPHOM MalllMHOCTpoeHUn M: M3a-Bo MITY,
2000.-272 c.

2. ®etucos [I'.II.,, Kapnman M.I. MarepuanoseseHye M TeXHOJOTUS MeTasuIOB:
YuebHuk. M.: Briciag mkosa, 2002.

3. Jlomragze B.[., ®u3nKo-MexaHHUYeCcKHe CBOMCTBA TOPHBIX TOPOJ. MeTtozbl 1abo-
PaTOPHBIX UCC/Ie/IOBaHuMI: YueOHoe ocobue /st By3oB. — JI.: Hezpa, 1990.

4, [Tepuoguueckure usnanvs: «MaTepuanoBefeHue», «MeTtanibi»

5. PxxeBckast C.B. MarepuanoBesienve: Yueb. — 2-e u3f., nepepab. u gorm. — 2005.


https://e.lanbook.com/book/113910
https://e.lanbook.com/book/131800
https://e.lanbook.com/book/130341

6. MarepuanoBefieHne UM TEeXHOJOTWs  MaTepuajoB  [3/7eKTpoHHBIM  pecypc]:
yueb.mocobue / of. pen. A.W. BateieBa u A.A. CmonbkuHa. - M.: UTH®PA-M, 2013. - 288 c.
- Pexxum poctyna: http://znanium.com/catalog.php. - 3ars. c skpana. ISBN 978-5-16-004821-5
7. MarepuanoBefieHre U TeXHOJIOTUs KOHCTPYKLIMOHHBIX MaTepuasioB [D/IeKTPOHHBIN pecypc]:
yuebHoe ocobue / FO.I1. Eropos [u ap.]. — Onekrpon.gan. — Tomck: TIIY, 2017. — 122 c. —
Pexxum foctyna: https://e.lanbook.com/book/106744

8. XKykoBa, M.A. MarepuasnoBezieHre [Dy1eKTpoHHBIN pecypcl: yueOHOe mocobue / M.A. XKykoBa. —
Onektpon.man. — Cankr-Ilerep6ypr: CII6ITIY, 2017. — 114 c¢. — Pexum JocTyna:
https://e.lanbook.com/book/105480

B) MeToanueckne yKa3aHHsA:

1. Hlagpynosa WN.B., I'myxoBa A.IO., I'opnoBa O.E. MarepuanoBejeHue: MPaKTUKYM.
YuebHOe T10coOMe s CTy[AeHTOB crelanbHOCTH 130405 «O6oraiieHre —I0Je3HbIX
uckornaemMmbix». Marnutoropck: I'OY BIIO «MI'TY», 2006. — 168 c.

MeTouueckre yKa3aHHsI 10 BBITTOJTHEHHIO MTPAKTHUECKUX paboT U MHAWBUYaTbHBIX
JIOMAIITHUX 3aJjaHuUH MpeJcTaBieHbl Ha 0Opa3oBarte/ibHOM ropTane MI'TY.
Pexxum foctyna: https:/newlms.magtu.ru/

2. Uepkacos, P.B. Marepuanosegenue. [Ipaktikym : yue6HO-MeToAnYecKoe rocobue / P.B.

UepkacoB. — Jlunenk: Jluneukuii I'TTY, 2018. — 66 c. — ISBN 978-5-88526-975-9. Pexxum

pocrymna: https://e.lanbook.com/book/

r) [IporpammMHoe o6ecnieueHue U VIHTepHeT-pecypchI:

Hawnmenosanue 10 Ne norosopa CpoK [1eliCTBUSI JIULIEH3UH
MS Windows 7 [-1227 ot 08.10.2018 11.10.2021
H-757-17 ot 27.06.2017 27.07.2018
H-593 ot 20.05.2016 20.05.2017
MSOffice 2007 Ne 135 ot 17.09.2007 6eccpouHo
77ip CcBOOOJHO pacrmpocTpaHsieMoe | 6ecCpoyHo

1. I'opHas sHLMK/IONEeUs http:/www.mining-enc.ru/

2. T'opHonpowmbiiineHHbld moptan Poccuu http://www.miningexpo.ru/

3.  TopHbIlit “H(pOpMaIOHHO-aHA/TUTUYECKUM Oro/I/IeTeHD
http://www.giab-online.ru/rubrics

4. W3patensckuii gom «Pyma u Metannsl» ExxeHeJjenbHOe HOBOCTHOE 371€KTPOHHOE
u3nanue "Ore&MetalsWeeklyhttp:/rudmet.ru/

5. VHdopmalMoHHO-U3/aTeNbCKU LIEHTP TI0 TeOoJorMM W HeJpPOr0Jjib30BaHHUIO
http://www.geoinform.ru/

6. HayuHo-TexHUUeCKUM JKypHa «I'opHas [POMBIIIIEHHOCTb»
http://mining-media.ru/ru/

7. BeToHBI. Martepuarnsi, TEXHOJIOTHH, obopyjoBaH1e
http://www.bibliotekar.ru/spravochnik-70/index.htm

8.  Caiir usgarenbckoro komruiekca OOO «Hayka u TexHosmoruw» http:/www.nait.ru/

(http://www.nait.ru/journals/index.php?p _journal id=2#)
9. WMudopmarmonHas cuctemMa — EnHOe OKHO oCTymna K 0Opa3oBaTe/lbHbIM pecypcaM. —

URL: http://www.window.edu.ru.

10. HarimoHanebHass uHGOPMaI[MOHHO-aHAIUTHUeCKass cucTeMa — POCCHUNCKMM HWHJEKC
HayuHoro turtupoBanust (PUUHILI). — URL: https:/elibrary.ru/project_risc.asp.
11. TlouckoBass  cucrema  Akazgemusi  Google  (GoogleScholar). -  URL:

https://scholar.google.ru/.

9. MaTepua/IbHO-TEXHUUYECKOe 00ecrieueHue JUCIUIITHHbBI
MaTepuanbHO-TeXHHUeCKoe obecrieueHre AUCIUIIMHBI BK/IIOUAET:



http://www.nait.ru/journals/index.php?p_journal_id=2
http://www.bibliotekar.ru/spravochnik-70/index.htm
http://mining-media.ru/ru/
http://www.geoinform.ru/
http://rudmet.ru/
http://www.giab-online.ru/rubrics
http://www.mining-enc.ru/
https://e.lanbook.com/book/
https://e.lanbook.com/book/105480
https://e.lanbook.com/book/106744

Tun v Ha3BaHUWe ayIUTOPUU

OcHallleHre ayauTopumn

JlekuroHHas ayautopus 104

MynbTUMeIMliHbIe CPE/ICTBA XpPaHeHUs], repeauu U
TIpe/iCTaB/IeHus1 yueOHOM MHbOpMaLyr

Jlaboparopust oboraiieHust 1. MUKPOCKOITBI
roJ1e3HbIX MckonaeMbix 013 2. Kosnekijusi KaMeHHOro Marepuasa
3. MoHTUpOBaHHbIe TUTU(BI
4. OG6pa3sIibl MOPOIIKOBLIX MaTepPHUaIoB
5. OTyueTs! 110 MUHEpa/JOTMYeCKOMy aHaIu3y
Me/JTHO-LIUHKOBBIX PY/[
6. UepTe)xu 0CHOBHOTO U BCTIIOMOTaTe/TbHOTO
obopyoBaHuUs
7. Becs1
8. pH-metp
9. BUHOKysIpHBIE JTYTIbI

JlabopaTopus 9

Awnanu3satop u3obpaxenust Munepan C-7

KomnbroTepHsIii K1acc

[TepcoHanbHbIe KoMIbIOTepHI ¢ naketom MSOffice,
BBbIX0/IOM B VIHTepHeT U C JOCTYIIOM B 3/IEKTPOHHYIO
nH(OpPMaIMOHHO-00pa30BaTe/bHYI0 Cpesy
yYHUBEpCUTETA

Ayautopum /i1l CaMOCTOSITe/TbHOU
paboThI: KOMIBIOTEPHBIE K/IACChI;
yUTaIbHbIE 3aJ1bl OUOTUOTEKU

[TepcoHanbHbIe KOMITbIOTepHI ¢ Taketom MSOffice,
BBbIX0/IOM B VIHTEpHeT U C ZIOCTYIIOM B 3JIEKTPOHHYIO
MH(OPMaIMOHHO-00pa30BaTebHYI0 Cpesy
yYHUBEpCUTETA

[Tomerienue 1 XpaHeHUs U
npouIaKTHUeCcKoro
o0cy>xuBaHus yueOHOTO
obopyloBaHust

Cresiaxku 7151 XpaHeHUsT yueOHO-HaT/ISIHBIX TIOCOOHMH 1
yueOHO-MeTOJMUeCKOU JJOKYMEHTAL[|H.




	- физико-механические свойства новых конструкционных материалов и методы их оценки;
	-требования, предъявляемые к конструкционным материалам и принципы их выбора;
	- взаимосвязь между структурой, составом и свойствами конструкционных материалов.
	- виды и порядок исследования;
	- методы и методики исследований;
	- критерии моделирования, методы обработки информации
	- современные технологии формирования изделий из конструкционных материалов;
	- современные способы получения материалов с заданными эксплуатационными свойствами;
	- строение и свойства материалов, применяемых в горном деле, сущность явлений, происходящих в них в условиях эксплуатации изделий.
	- физико-механические свойства новых конструкционных материалов и методы их оценки;
	-требования, предъявляемые к конструкционным материалам и принципы их выбора;
	- взаимосвязь между структурой, составом и свойствами конструкционных материалов.
	- виды и порядок исследования;
	- методы и методики исследований;
	- критерии моделирования, методы обработки информации
	- современные технологии формирования изделий из конструкционных материалов;
	- современные способы получения материалов с заданными эксплуатационными свойствами;
	- строение и свойства материалов, применяемых в горном деле, сущность явлений, происходящих в них в условиях эксплуатации изделий.

