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1. e ocBOeHMSA JUCIMILIHHBI

IJeasimu ocBoeHus1 AUCLUTIIMHBI «KOHCTPYKLIMOHHBIE U MHCTPYMeHTa/IbHble MaTepyarbl
B TOPHOM TPOU3BO/ICTBE» SIB/ISIETCS: Pa3BUTHE Y CTY[EHTOB JIMYHOCTHBIX KauecTB, a TaKXe
dbopmupoBaHre MpodeccHoHaNIbHBIX KOMITeTeHLMH B cooTBeTCTBUU € TpeboBaHussMu ®I'OC
BO 1o crietmansHocTH 21.05.04 'opHOe festo.

2. MeCTo AUCIUILVIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM MPOrpaMMbl MOATO0TOBKHU
crienyaancTa

OucipruinHa  «KOHCTPYKLIMOHHBIE W WHCTPYMEHTa/lbHble MaTepvanbl B TOPHOM
TIPOU3BO/ICTBE» BXOJUT B 6a30Byr0 uacTh 6;10ka 1 06pa3oBaTebHOM MTPOTPaMMBbI.

[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:

CTpyKTypHBII
3/IeMeHT [Tnanupyemble pe3ysibTaTbl 00yUeHust
KOMIIeTeHLIUU
OIIK-1
CrnocoOHOCTBIO ~ peliaTh  33layd  NPo(deCcCHOHANbHOW  /IeSITe/IbHOCTH  Ha  OCHOBE
vHGOPMaLIMOHHOW U OubMorpaduuecko Ky/abTypbl C MPUMeHeHHeM WH(OpPMaIMOHHO-
KOMMYHHUKAI[MOHHBIX TEXHOJIOTMM M C YUYeTOM OCHOBHBIX TpeOoBaHMI MH(MOpPMAIMOHHOH
6e3omacHoCTH
3Hamb: - (u3MKO-MexaHUUeCKWe CBOWMCTBA HOBBIX KOHCTPYKI[MOHHBIX
MaTepuasaoB U MeTO/Ibl UX OLIEHKU;
-TpebOBaHus, TIPebsIB/IsIEMbIe K KOHCTPYKIIMOHHBIM MaTepHajiam
Y TIPUHLIUTIBI UX BBIOOPA;
- B3aUMOCBSI3b MEX/AY CTPYKTYpOH, COCTaBOM U CBOWCTBaMH
KOHCTPYKLIMOHHBIX MaTepUasoB.
Ymemb: HWAeHTU(PULIMPOBATh Ha OCHOBaHUM MapKUPOBKU
KOHCTPYKLIMOHHbIE MaTepyasbl U OMpee/siTh BO3MOXKHbIe 00/1acTh
UX TTPUMEHeHUs.

Bnaademb: MeTO/laMU OL|eHKU SIBJIeHWH, MPOWCXOJSIIUX TPU HarpaB/ieHHOM
W3MeHEeHHWU  3KCIUTyaTal[MOHHBIX CBOMCTB  KOHCTPYKI[MOHHBIX
MaTepuasoB.

[TK-16

['OTOBHOCTBIO BBINIO/IHATh 3KCIIepyMeHTa/IbHbIE U JIa60paTOpHLIe nccjieg0BaHMsd,
WHTEPIIPETUPOBATEH ITO/TyY€HHbI€ Pe3yJ/IbTdThl, COCTABJIATE U 3dllIMIATb OTUETELI

3Hamp: - BU/IbI U TIOPSIIOK UCCJIeJOBaHUS;




- MeTO/Ibl U METO/JJUKHU WCC/Ie/JOBaHUM;
- KpUTEPUM MO/Ie/TMPOBaHUsi, MeTO/ibl 00paboTKK MH(OpMAaLUK

Ymemb: - TIOCTaBUTb 3KCIIePUMEHTa/bHYI0 CEepPUI0 10 Tpe/j0CTaBIeHHOMY
/1aHy
- CIJIaHUPOBAThb Y MIOCTABUTh KCTIEPUMEHT;
- OLIeHMBaTh Jl0CTaTOUHOCTb U JI0CTOBEPHOCTb
9KCIIepUMEeHTa/IbHBIX JJaHHbIX

Bnaadems: HaBbIKAMA M MeTOJMKaMH 0000IIeHrs1 pe3y/bTaTOB pelleHus,
9KCTIepUMeHTaIbHOU JlesITeTbHOCTH; rpyeMamu
3KCIepPUMEHTabHOT0 U3yUeHHsI;
METOAMKON TIPOBe/leHUs] TeXHOJIOTUYEeCKUX SKCIIePUMEHTOB B
71ab0paTOPHBIX YCIOBUSIX M MHTEPIIPETAl[K Pe3y/IbTaToB

[1CK-6.2

CriocoOHOCTBIO BBIOMPATh TEXHOJIOTHIO IPOU3BO/ICTBA PAOOT MO 0OOTaIeH O TTO/Ie3HBIX
HCKOTIaeMbIX, COCTaB/IATh HEOOXOJUMYIO JOKYMEHTAI[UIO

3Hamb: - COBpeMeHHble TeXHOJOTrMM (OPMHUDOBAHUSI U3JeNud U3
KOHCTPYKLIMOHHBIX MaTepUa’sos;
- COBpeMeHHble CrocoObI TIOyYeHHs] MaTepUasioB C 3a/[aHHBIMU
5KCILTyaTalJMOHHBIMUA CBOMCTBaMU;
- CTpOeHHe U CBOWCTBA MaTepuasoB, IPUMeHsIEMbIX B TOPHOM [iefie,
CYL[HOCTb SIBJIEHWW, TPOUCXOJALIMX B HUX B  YCJIOBMSX
5KCIUTyaTalluu U3/|e/TUM.

Ymemb: - orpeJiesisiTh BO3MOYKHbIE 00JIaCTU paljMOHA/TLHOTO TPUMeHEeHUs
COBpPEMEHHBIX KOHCTPYKI[MOHHBIX MaTepUaJsos;
- TIpUMeHsATh 060pyioBaHKe U NMPUOOPHI Ji/IsT aHaM3a CTPYKTYPhI U
CBOMCTB MaTepuasos;
- OLleHMBaTh TOBe/leHVe MaTepuasia U MPUUYMHBI OTKA30B JeTasei
MallIUH MPY BO3/eHMCTBMU HAa HUX Pa3/IMUHBIX SKCILTyaTal[MOHHBIX
(hakTOpOB.

Bnademp: - MeToZaMH BbIOOpa TAPaMETPOB TEXHOJOTWYeCKOro Iporiecca

W3rOTOB/IEHHST KOHCTPYKIIMOHHBIX MAaTepuasoB C 3aJaHHBIMU
CBOMCTBaMy;

- HaBbIKaMU BbIOOPA MaTepuasioB U CIIoCOO0B UX 00pabOTKH B
3aBUCUMOCTH OT TIPebsIB/IIEMBIX TPeOOBaHUM;

- HaBbIKAMU COBDEMEHHBIX METO/IOB aHa/M3a CTPYKTYpbl M
OTIpe/ie/IeHUs] MEXaHWYeCKMX CBOWCTB MaTepHasioB.







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

—KOHTaKTHas pabora — 69,8 aka/i. uacos:
- aysutopHas — 68 akajj. 4acos;

- BHeayauTOpHas — 1,8 aka/i. 4yacos;

—camMocTosiTesibHasi paboTa — 74,2 akaj. 4acos.
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1. Pa3gen O6mue cBe/jleHNsI 0 CTPOEHHH, 6 OIIK-1
CTPYKTYpe U CBOWCTBaxX MaTepHaJIOB.
1.1. OcHoBHble TioHsATHS. Lenb U 3agaun| 6 2 4/21N 3 [TpoBepka KOHCIIEKTOB OIlK-1
mucuurvHel. Knaccudukanus MaTepuasos.
CTpoeHue KpUCTA/IJINYECKUX Bel|eCTB.
1.2. Knaccudukaiyisi MaTeprasosB. 6 2 6/21 5 CamocrosiTesibHOe u3yueHue |I[IpoBepka KOHCIIEKTOB, OIIK-1
dusnueckue, MexaHuueckue, yueOHOM 1 Hay4YHOU JINTepPaTypbl. | paCueToB U Pe3y/IbTaToB
TeXHOJIOTUYeCKre CBOMCTBAa MaTepUasoB U ITogroToBKa K NpakTU4YeCKOMY  |TIPaKTHUeCKUX paboT
MeTO/Ibl UX Ollpe/iesieHUs.. 3aHSATHIO.
1.3. Kpucrannusauys, KpUucraaimyeckas 6 2 2 6 IIpoBepka KOHCIIEKTOB, OIIK-1
CTPYKTypa U Je(eKThI. pacyeToB U pe3y/bTaTOB
MIPAaKTUYeCKUX paboT
Nroro no paspeny 6 6 12/611 14
2. Pa3zgen MeTta/uibl 4 CIIJIaBbI Ha MX IIK-16
OCHOBe. IICK-6.2
2.1. [lonyyeHue yyryHa, CTaay, L{BeTHBIX 6 2 CamocTosiTeIbHOe U3yuyeHue IIpoBepka KOHCIIEKTOB [IK-16
MeTaJ/l/IOB. yueOHOMU JIUTepPaTyphl. [1CK-6.2
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[ToaroroBKa K NMpakTU4YeCKUM
3aHATUSIM.
2.2. ®a30Bble ¥ CTPYKTYpPHbIe mpeBpaljeHus | 6 6 4/21N 6 [TpoBepka KOHCITEKTOB, [TK-16
B CIulaBax. /luarpaMmma CcOCTOSIHUS CamocTosTeqlbHOe M3yueHWe | pacyeToB U pe3y/bTaToB [ICK-6.2
cr1aBoB. CTamv ¥ YyTr'yHBL. yueOHOM 1 Hay4HOM JIUTePATypbI. |[IPaKTHUYeCKUX paboT.
2.3. YnpaB/ieHUe CBOMCTBaMH CIIJIaBOB U 6 4 6 IToaroroBka K rnpaktTuuyeckuM |([IpoBepka KOHCITEKTOB, [1K-16
V3[1e/TIH. 3aHATHAM. pacueToB U pe3y/bTaToB I1CK-6.2
NIPaKTUYeCKUX paboT.
Htoro no pasgeny 6 | 12 421N 14 IlncbMeHHBIN 0IIPOC
3. Pa3gen HemeraniuuecKue OIIK-1
KOHCTPYKL{MOHHbIE MaTepHaJ/ibl IICK-6.2
3.1. Creksio 6 2 1 4 ITpoBepka KOHCIIEKTOB, OIlK-4
pacueToB U pe3y/bTaTOB [1CK-6.2
CamocTosiTeTbHOE U3yUeHue HpaKTHFECKHX pador.
3.2. Heopranuueckue CTpoUTe/IbHbIE 6 2 4/21 6 yueGHOl M HayUHOM JTUTEpaTyphl. Y CTHBIN O1pOoC OIIK-1
Mareprarbl TToAroTOBKa K PaKTHYeCKUM TICK-6.2
3aHATUSIM.
3.3. PaspebIx/ieHHbIe, JUCIIePCHBIE U 6 2 321 6 [IpoBepka KOHCIIeKTOB, OIIK-1
KaMeHHbIe MaTepuasibl pacueToB U pe3yJbTaTOB [1CK-6.2
TIPAKTUYECKUX paboT.
3.4. ITosiuMepHble MaTepUasbl 6 2 3 6 CamocrositesibHOe n3yueHve |[IpoBepka KOHCITEKTOB. OIIK-1
yueOHOM 1 Hay4YHOM JIUTepaTypBhl. I1CK-6.2
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3.5. Kepamuka 6 2 2 [IpoBepka KOHCITeKTOB OIIK-1
[1CK-6.2
3.6 [IpeBecHbIe MaTepHasbl 6 2 3 6 [IpoBepKa KOHCITEKTOB, OIlK-1
CamMocTosTe/IbHOe U3yUeHHe  |pacyeToB U pe3y/bTaToOB I1CK-6.2
yueOHOM ¥ Hay4HOM JINTepaTypsbl. |IPaKTUYEeCKUX PadoT.
3.7. IlneHkooOpa3ytolye 1 CMa30uHbIe 6 2 4,2 IToAroToBKa K MPakTUUECKUM  |[IpoBepKa KOHCIIEKTOB OTIIK-1
MaTepuasbl 3aHSTHUSM. I1CK-6.2
3.8. Bsokyiue marepuasibl 6 1 2/21N 6 [IpoBepka KOHCIIeKTOB, OIIK-1
pacyeToB U pe3y/ibTaToB IICK-6.2
MPaKTHYeCKUX pabor.
3.9. Pe3nHoOBbBIe MaTepuabl 6 1 2/21 6 ITpoBepka KOHCIIEKTOB, OIlK-1
pacueToB U pe3y/bTaTOB [1CK-6.2
TIPAaKTUYeCKUX paboT.
Hroro no pasgeny 6 | 16 18/811 | 46,2
HWToro nmo gucuuniuHe 6 34 34/141| 74,2 3auet




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 BBIMOJIHAIOTCS TPYNIOBbIe WM UHAWBUYa/IbHbIE 3a[JaHUsI 10 MPOi/IeHHON 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 TTOMOII[BIO TTPOrPaMMHOT0 ripoziykTa Power Point;

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

[To gucimruimHe « KOHCTPYKLIMOHHbBIE U MHCTPYMEHTa/IbHble MaTeprasibl B TOPHOM JieJie»

TIpeJlyCMOTpeHa ayJUTOpHasi U BHeayJUTOPHasi CaMOCTOsITe/TbHast paboTa 00y4aroiuxcsl.
Buzbl camocTosiTenibHOM paboThl (00BEM UacoB, OTBOAUMBIX Ha CAMOCTOSITE/IEHYIO PaboTy

1o yueGHOMY TUtaHy — 74,2 4acoB):

OneHouHble CpefcTBa [yIs1 TeKyILlero KOHTPOJIA yCIeBaeMOCTH, IPOMEeXYTOYHOU
aTTeCcTaljuu 110 UTOraM OCBOEHUS JUCLIUILIVHBIL.
ITepeuens BOmpocoB
Tema 1.1. OcHoBHble moHATHA. Llenb W 3amauu gucuumuivHbl. Knaccu@ukanusi Matepuasos.
CTpoeHue KpUCTA/I/INYECKUX BeLeCTB.
1. [TepeunciviTe OCHOBHBIE OT/IMYMS XMMHUECKOM M (u3mueckod cBsizeidl. Kak BUA CBs3U
CKa3bIBaeTCs Ha CBOMCTBAX BelleCTB?
Uto Takoe KpucTa/unueckas pelietka? OnMIIUTe OCHOBHBIE TUIIbI pelleToK bpage.
Kakue Kpucra/iueckue pelleTKU Ha3bIBatOTCs W/jea/lbHbIMU U peajlbHbIMU?
OnuiMre KpUCTa/UTMUECKOE U aMOP(HOe CTPOeHKe BeLeCTB.
Ha3oBute 0CHOBHBIe IPyNIbl KPUCTA//IMUECKUX BelLeCTB.
YTto Takoe «aHU30TPOMus» (HU3MYeCKHUX CBOMCTB?
OnuiTe aMOp(QHO-KPUCTA/ITUYECKYIO CTPYKTYPY.
UTo noHuMaeTcs IoJ rerepojecMuuyeckruM ctpoeHueM? Kakuve BBl 3HaeTe BellleCTBa C
TaKUM CTpOeHueM?
7. Uro Takoe «da3za»? Kakue (a3oBrle ripeBpallieHus Bbl 3HaeTe? [IprBejuTe NpuMepsI.
8. Kak Ha3bIBaeTCs B3aMO/eMCTBHE CTPYKTYPHBIX COCTaBJ/ISIOIINX Bell[eCcTBa?
9. [Tepeuncivre U oxapakTepu3yiTe BUbI B3aUMOZENCTBHE CTPYKTYPHBIX COCTABJISIOLLIMX

AW EDN



BelllecTBa.
Tema 1.2. Knaccudukaiusi matepuanoB. Pusmueckre, MexXaHUUYECKUE, TeXHOJOTHYeCKHUe
CBOMCTBA MaTepuasoB U METOAbl UX OMpe/eeHus!.

1. Kakve Matepuasbl Ha3bIBatOTCsl «KOMITO3ULIMOHHBIMU» ? Kakrie KOMIIO3UThI Ha3bIBatOT-Csl
«HACTUHHBIMK»? Kakou cOCTaB U CTPOeHHEe UMEIOT KOMIIO3UThI? [Ipruposia KOMIIOHEHTOB.

2. Kakvie oCHOBHbIe CBOMCTBAa XapaKTepH3yHOT KauecTBO MaTepuana U 006/acTb ero rnpu-
MeHeHUs?

3. Kak cBolicTBa MaTepuasna 3aBUCST OT CTPYKTYpbI? [IprBeiTe mpUMepshl.

4. ®dusuyeckue csorcTBa. IlapameTpsl cocTtossHus. CTPYKTYpHBIE XapaKTepPUCTHKH.

5. MexaHuyeckue cBoricTBa. Harpys3ku. JledopMaliyiu v HarpsiKeHusl.

6. [IpouHOCTHBIE MEXaHUUYECKUe CBOMCTBA.

7. Paspymenue TBepabIx Tesl. TBepAOCTb, UCTUPAEMOCTb U U3HOC MaTeprasoB.

8. [epeuncauTe 1 0XapaKTepU3yiTe OCHOBHBIE TTOTPeOUTE/TLCKHE CBOWCTBA MaTepHasioB.

9. Kak obecrieuriBaeTcsi KaueCTBO MCIO/b3yeMbIX BellleCTB U MarepuanoB? KakoBbl 3aKo-

HOZaTe/IbHbIe OCHOBBI TaPaHTUM KauecTBa U 0e30MacHOCTH MarepranoB? [lepeuriciivre rpyrimbl
TroKasaresiell KauecTsa.

10. OxapakTepu3yuTe TMOKa3aTeIu KaueCTBa COLMAJbHOTO U TEXHUKO-3KOHOMHUUYECKOIO
3HaueHUsl.

11. UTo Takoe «CTaHJapTU3aLys CBOMCTB» MaTeprasoB?

12.  Kakwue sKcryaTallMiOHHbIe yC/IOBUSI BO3HUKAIOT NPY TPUMEHEeHWH MaTepyasoB?

Tema 1.3. Kpucrammmsauusi, KpUCTaJ/iMueckasi CTPYKTypa U Je(eKTbl KpHUCTaJIu4yeCcKon
peréTKu.

1. Kak Ha3biBaeTcs /1000e OTKIOHEeHHMe B KPHUCTA/UIMUECKON pellleTKe OT H/easbHOro
CTpoeHus?

2. Kakue Turel fedeKkToB 110 reoMeTpUUeCKUM IIPU3HAKaM BbI 3HaeTe?

3. Kakyro CTpyKTypy MOI'yT UMeThb TBep/ible MaTepuasibl?

4. OxapakTepu3yiiTe Makpo-, MUKPO- ¥ CyOCTPYKTYPbI KPHUCTaJIMUECKUX BellleCTB.

IIpuMepbI TeCTOBBIX BOMPOCOB /I/Is1 ayAUTOPHOM CaMOCTOSITe/IbHON PadoThI

B yeHmpe Kpucmaaiuueckozo CAUMKA NpU  HOPMA/AbHBIX  YCAOBUAX — OXAANHCOEHUs
obpa3zyiomcs:

a) cronbyaTble KPUCTAIbI;

0) MeJTKO3epHUCTbIe KPUCTAIIBI;

B) KPHCTaslIbl Pa3nyHON (pOpMBI;

I') PaBHOOCHBIE KPUCTAJIIbI.

AycmeHum - 3mo...

a) TBep/Iblii pacTBOP BHeJpeHUsI B anbda-xKenese;

0) XUMHUYecKoe coeIMHEHHe KeJie3a C YIIepoJiom;

B) TBep/IbIii PaCTBOP BHE/IPEHHsI B TaMMa-sKeJiese;

T') OIHOPOZIHasi MexaHUuecKasi cMechb (heppuTa U LIeMeHTHUTa;

) BCe BBIIIeNepeyrcieHHoe.

N3 HudicenpugedeHHbIX KauecmeeHHOU KOHCMPYKYUOHHOU CMabio 16/5emcsi Cmasb:
a) Y10A;

6) Cr5crm;

B) A 12;

r) 45;

o) 5XHM.

B 6enom uyzyHe y2nepod cooepaicumcs 8 guoe ...

a) MIaCTUHYATOro rpadura;

B) XJIOTIbEBU/THOTO TPaUTa;

0) 1[leMeHTUTa;

r) IIapOBUAHOTrO TpacduTa.

Mapka uHcmpymeHmanbHotll ae2upoeaHHolli cmaau cocmaga 0,5% C, 0,8% Cr, 1,4%Ni,
0,8% Mo - smo...

a) 5XHM;



6) 05XHM,;
B) 5XH;
r) 05XM.

TecToBbIE BOIIPOCHI
ITosryueHue 4yryHa, CTa/iM, [{BeTHbIX MeTa/lJIOB.
YyryHbI: CIOCO0 TIOMyUeHuUsI.
Cranu: crioco6bl MoJTyyeHus..
Megp: crioco0bl MoTyueHusl.
JmarpaMMsbl COCTOSIHMSA ABOMHBIX CIVIABOB.
[uarpaMma C HeOrpaHUUEHHOW PaCTBOPUMOCTBIO
C sBTeTHKOU
C orpaHHYeHHOM PacTBOPUMOCTBIO
da3oBble H CTPYKTYpPHbIe NpeBpallieHus B civiaBax. CTau ¥ YyryHbI.
AycTteHuT 1 peppUt
[TepnuT 1leMEHTHUT

JlepeGypur u rpadur

WP WP 2



7. OLleHOYHBbIE Cpe/ICTBA //IfA MPOBeAeHUs MMPOMEeXYTOUHOM aTTecTaliu
a) Ilnanupyemblie pe3y/ibTaThl 00yYeHHUsI U OLIEHOYHBbIE CPeJCTBA /I MPOBeIeHHs MPOME)KYTOYHOM aTTeCTaluu:

CTpyKTypHBIM
5/IeMeHT
KOMITeTEeHLIU

[Tnanupyemble pe3ynbTaThl 00yUueHus

OueHouHbIe CpejCTBa

OIIK-1

CriocoGHOCTBIO pelIaTh 3afaud TNpodecCHOHanbHOW [IeSTeTbHOCT Ha OCHOBe HMH(GOpPMALMOHHOM U Oubmmorpaduyeckoil Ky/abTypbl C IpUMeHeHHeM
WH(OPMaIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH U C YU€TOM OCHOBHBIX TpeOoBaHMY MH(OPMAaLIMOHHOW 6€301acHOCTH

3HaThb

- (hU3MKO-MeXaHWUYeCKHe CBOMCTBA HOBBIX
KOHCTPYKLIMOHHBIX MaTepUasioB U METO/Ibl UX
OLIeHKU;

-TpeboBaHus, MIpeIbsIB/ISIEMbIE K
KOHCTPYKILIMOHHBIM MaTepraiaM W TPUHIIUIIBI
UX BbIOODa;

- B3aUMOCBSI3b MEXX/Iy CTPYKTYpPOM, COCTaBOM
1 CBOWCTBaMH KOHCTPYKLIMOHHBIX
MaTepHuasoB.

[TepeueHb BOIIPOCOB

Tema 1.1. OcHoBHble noHsTUS. Lens u 3agaun auctmiimHbl. Knaccugukanms Matepuasos.
CTpoeHye KpUCTa/UIMUECKUX BellleCTB.

1. [TepeuniciiTe OCHOBHBIE OT/IMUMSI XMMUUeCKON U (r3nueckon cssizeld. Kak Buf, cBsizu
CKa3bIBaeTCsl Ha CBOMCTBAX BelleCTB?

Uro Takoe KpucTananueckas peiietrka? ONUIIMTe OCHOBHbIE TUIIBLI pelieToK bpase.
Kakue kprcranimyeckue pelieTKU Ha3blBalOTCS WealbHbIMU U PeaIbHbIMU?

OnuimTe KpUCTal/IMUecKoe U aMOp(HOe CTPOeHNe Bell|eCTB.

Ha3oBuTe 0CHOBHBIE IPyNIIbl KPUCTA/UIMYECKUX BeIlleCTB.

UTo Takoe «aHU30TPOIHsI» (HU3NUECKHUX CBOUCTB?

OnuimTe aMOpP(QHO-KPUCTA/UTMYECKYIO CTPYKTYPY.

Uro moHMMaeTcs ToJ, reTepo/ieCMUYeCKUM CTpoeHreM? Kakue Bbl 3HaeTe BelllecTBa C
TaKUM CTpoeHueM?

AW DN

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

8. Kak HasbiBaeTCsl B3aMMO/IeCTBUe CTPYKTYPHBIX COCTaBJISIOLIMX BelllecTBa?

9. [TepeunicivTe M 0XapakTepu3yiTe BU/Ibl B3aUMO/IeHICTBUE CTPYKTYPHBIX COCTaBJISIFOLLIUX
BellleCTBa.

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

1. Kakvie maTepuasibl Ha3bIBatOTCA «KOMITO3ULIMOHHBIMU»? KaKrie KOMITO3UTHI Ha3bIBarOT-
Cs1 «<ACTUHHBIMI»? KakoM COCTaB M CTPOeHMe UMEKT KOMIO3UThI? [Ipyuposia KOMIIOHEHTOB.

2. Kakue oCHOBHBIE CBOMCTBA XapaKTepU3yHOT KaueCTBO Marepuasa U 00/acTh ero rnpu-
MeHeHUs?

3. Kak cBolicTBa MaTepurarna 3aBUCAT OT CTPYKTYphI? [IpuBeauTe ipyMepsl.

4. dusnyeckure cBoUCTBA. [lapameTpsl cocTosiHUsL. CTPYKTYPHbIE XapaKTEPUCTUKHU.




CTpyKTypHBIM

3JIeMeHT [Tnanupyemble pe3ynbTaThl 00yUueHus OreHOuHBIE CpefCTBa
KOMITeTeHLIUU
5. Mexannueckue coiictBa. Harpysku. ledopmanyiy v HanpsokeHusl.
6. [IpouHOCTHBIE MeXaHUYeCKHe CBOUCTBA.
7. Paspyuienue tBepabIx Tes1. TBepAoCTb, UCTUPA@MOCTb U U3HOC MaTepUuaslos.
8. [TepeunciyTe ¥ 0XapaKTepU3yiiTe OCHOBHBIE ITOTPeOUTE/IbCKHE CBOWCTBA MaTepHasIoB.
9. Kak obecrieurBaeTcsi KaueCTBO HCIO/Ib3yeMbIX BellleCTB U MaTepraioB? KakoBbl 3aKo-
HOJaTe/IbHble OCHOBBI TapaHTUM KauecTBa M Oe3omacHOCTH MatepuasnoB? Ilepeuncnuvre
rpynIbl NTOKasaTeseld KauecTsa.
10. OxapakTepusylTe ITOKasaTeJld KauyeCTBa COLIMAIBHOIO U TeXHHUKO-IKOHOMHUYECKOIro
3HaUeHUs.
11.  Yro TaKoe «CTaHAApTU3aLMsl CBOWCTB» MaTepuasioB?
12.  Kakue 3KCII1yaTaliiOHHbIE YC/I0BYSI BO3HUKAIOT [PY IIPUMEHeHUH MaTepuaioB?
Tema 1.3. Kpucraimsauus, KpUCTa/uIMueckass CTPYKTypa M JedeKTbl KpUCTaauuecKou
PeLIéTKU.
1. Kak HaspiBaeTcs m00oe OTK/IOHeHHe B KPHUCTa/UTMUECKOW pelleTKe OT H7eaJbHOro
CTpOeHus?
2. Kakwue Turel fe)eKToB 110 reOMeTpUUeCcKUM MpU3HaKaM Bbl 3HaeTe?
3. Kakyro cTpyKTypy MOr'yT UMeTb TBep/ble MaTepUasbl?
4. OxapakTepu3ynTe Makpo-, MUKPO- U CyOCTPYKTYDPbl KDUCTA/IZTMUECKUX BellleCTB.
Ywmets W/IeHTU(ULIPOBaTh Ha ocHoBaHuM | [IpymepbI TeCTOBBIX BOIIPOCOB

MdDKHUPOBKH KOHCTPYKLIMOHHBIE MaTepHdJ/IbI
n orpenejaiaTb BO3MOXXHBIE obmactu  ux
MMPpUMEHEHUWA.

Jns epaneyeHmpupogaHHol Kybuueckoll peltiemku KOOpOUHAYUOHHOe YUC/AI0 cocmaesasem:
a) K12;

6) K8;

B) I'12;

r) K6.

Jns epaneyeHmpuposaHHoll pewiemku uucio amomos (6asuc), npuHaonexcawjux OOHouU
Kpucmasnnuueckol peuwlemke, pagHo...

a) 1;

6) 2;

B) 4;




CTpyKTypHBIM
5/IeMeHT
KOMITeTEeHLINU

[Tnanupyemble pe3ynbTaThl 00yUueHus

OueHouHbIe CpejCTBa

r) 6.

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

0) Bpunesnns,

B) Pokgesna,

r) Iopa,

1) Mooca.

K moueuHblm depekmam omHOCSAM...
a) BaKaHCUU;

0) KpaeBble AUCIOKALWY;

B) 'PaHULIbI pa3fiena;

) BUHTOBbIE JMCIOKALIWU.

Bnanets

METOJaMK OLI€EHKH HBHEHHﬁ, MPpONUCXoAAInX

npu

HallpaB/JI€EHHOM HN3MeHeHUU

3KCIJTyaTdlIMOHHBIX CBOMCTB
KOHCTDPYKLJMOHHbIX MaTepHaJIOB.

1)Turiel xuMuYeckoi 1 GU3UUeCcKoi CBSI3U B BellleCTBax (MaTepuasiax)
1. Bap-T KoBasieHTHasi CBSI3b U1 MeKMOJIEKYJ/ISIPHOE B3aUMO/IelCTBUE
2. Bap-t MoHHas CBS3b U BOAOPOAHAs CBSI3b

3. Bap-T MeTtamiiueckasi CBsI3b U BaH-/lep-Baa/lbCOBO B3aUMO/IeliCTBUe
2)MexaHuuecKre CBOWCTBA

1. TTpOYHOCTB: TIOHATHE U METO/] OTIpeiesieHUst

2. TBepAoCTb: OHATHE Y MeTO/, OTpe/iesieHus

3. YpapHasi BA3KOCTb: MIOHSATHE U MEeTOJ, OTpeie/IeHUsT

3) Kpucranmzauus

1. Camoripou3BoJibHast Kpyuctasymsanus. leHapur.

2. Hecamomnpou3BoJsibHast KpUCTa/IIM3aLus. 3epHo.

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

4) BeluepTuTh 3/IeMEeHTapHYIO STUelKY U PaCCUUTATh MJIOTHOCTb YIIaKOBKU
1. OLK

2. 'K




CTpyKTypHBIM

371EMeHT [TnaHupyemble pe3y/IbTaTbl 00y4eHuUst OreHOYHbIE CpeJiCTBa
KOMITeTeHLIUH

3. TIK

5) HedeKTbl KpUCTA/TUUECKOU pelIeTKU

1. Toueunnle

2. JluHeriHue

3. ObneMHbIe

IIK-16

I'0OTOBHOCTBIO BBITIO/IHATD SKCIIepUMEHTA/IbHBIE U na6opaToprIe Hccieq0BaHusd, MHTEPIIPETUPOBATH MOJ/JIyU€HHBIE DE€3YJ/IbTAdThl, COCTABJIATH U 3dllJUIATh OTUETHI

3HaThb

- BU/IbI Y TIOPSIIOK MICCIIeIOBAHNS;
- METOZbI U METOJUKU UCCIIe/I0BaHU;
- KpUTepUM  MO/IeNIMPOBaHUS,
06paboTky uHGOpMaIu

MeTO/Ibl

Tewma 2.1. [TonyueHue yyryHa, CTaau, LiBETHbIX MeTa/lIOB.

1. Kakwue BeljecTBa Ha3bIBarOT MeTa/iaMu? [lepeuncinre M oxapakTepusyuTe OCHOBHbIE
riepeziesibl B MeTa/l/ly pruu.

2. liBeTHBIe U peJKue MeTaslyIbl: OCHOBHBIE CBOWMCTBA U 00/71aCTh IPUMEHEHHS.

3. Mertaniyeckue MOpOLIKOBble MaTepuasbl: Cr1oco0bl oyueHusi, 06paboTKH, JOCTOMHCTBA
Y HeJIOCTaTKH.

4. Knaccudukaiysi MeTanIMuecKux MOpOILIKOBBIX MaTepHasoB 110 Ha3HAUEHUIO.

5. Meranmyeckue cTeksia: 0COOEHHOCTH CTPOEHHS ¥ CBOWCTB, TIO/TyueHue, opma r3ziesni,
00/1aCcTH TIpUMEeHeHMUS.

6. UyryHsl: criocob nomyueHust, 06/1aCTH IpUMeHeH s, KimacC(rKariys.

7. Cramu: criocoObl roJiyueHust, 00/1aCTy NpUMeHeHUs], TIPUCYTCTBYIOLIe TTPUMeCH.

8. Knaccudukauyu crasneii o KaueCcTBy, XMMUYECKOMY COCTaBy, Ha3HaUeHUIO.

Tema 2.2 ®a30Bble U CTPYKTYpPHBIe [IpeBpalljeHus B cilaBax. JluarpaMmMa COCTOSIHUS CIUIaBOB.
Crany v 4yryHsbl.

1. Kakwue ocHoBHBIe (pa3bl 00pa3yroTcs B criaBax? OxapakTepu3syiiTe Makpo-, MUKPO- U
CyOCTPYKTYpBI MeTa/l/ioB. KakumMu MeToZilaMy OHU MU3yUaroTCs?

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

3. Kakue (a30oBble ¥ CTPYKTypHbIe MpeBpallieHus1 MOT'YT [POUCXOUTh B CIlJlaBax?

4. [uarpamma COCTOSIHUSA CIIJIaBOB: UTO [0OKA3bIBaeT, KAK CTPOMTCA U IIPUMeEHAeTCA?

5. JKenesoyriepoJucThble CIJIaBbl: OMULLIUTE (a30BbIM COCTaB, CTPYKTYPY, AUarpammy
COCTOSIHUS.




CTpyKTypHBIM
5/IeMeHT
KOMITeTEeHLINU

[Tnanupyemble pe3ynbTaThl 00yUueHus

OueHouHbIe CpejCTBa

Tema 2.2. YnipaB/ieHue CBOWCTBaMU CILIABOB U U3[e/INN.

1. Onummre MexaHWYeCKoe BO3/leHCTBYE Ha CBOKCTBA BeLeCTB U MaTepyasoB.

2. Onumure TepMUYeCKOe BO3JeMCTBHE Ha CBOMCTBA BellleCTB U MaTepHasloB.

3. Onummre TepMOMeXaHU4YeCKHH criocob 06paboTKY /171t U3MeHeHUsI CBOWCTB BeILeCTB U
MaTepHasoB.

4. OnuiuTe XUMUKO-TePMUUECKHI CTIoc00 00paboTKM /11 W3MEHEeHHsT CBOMCTB BELeCTB U
MaTepHasosB.

5. Kraccugukanuu craneld o Ka4ecTBy, XMMUYeCKOMY COCTaBy, Ha3HaUeHHUIO.

6. Kakumu criocobamu MOAMGHULIMPYIOT CTPYKTYPY M CBOWMCTBA CTaIn?

7. Kak MapKkupymT craiu?

YwmeTs

- TIOCTaBUTb 3KCIIEPUMEHTa/bHYH CEepHI0 10
TIpe/ioCTaB/IeHHOMY TI/IaHy

- CIUIaHUPOBAThb Y MIOCTABUTh SKCIIEPUMEHT;

- OLIeHMBATh /I0CTaTOYHOCTh U JOCTOBEPHOCTh
5KCTepUMEeHTa/IbHbIX [JaHHbIX

IIpuMepbI TeCTOBBIX BONPOCOB

B yeHmpe Kpucmaaiuyeckoz2o CAUMKA NpU HOPMAAbHbIX YCAOBUAX OXAAHCOEHUS
obpazyromcs:

a) cronbyaTrbie KPUCTaIIbI;

0) MenKO3epHHUCTbIe KPHUCTALIBI;

B) KPUCTa/UIbl pa3/nyHoOM (hOpMBI;

I') PaBHOOCHbI€ KPUCTA/IIbI.

AycmeHum - smo...

a) TBepZiblii pacTBOP BHeJpeHUs B anbda->kesese;

0) XxMMHUecKoe coe/JMHEeHUe yKesie3a C YIepofioM;

B) TBEp/bI paCTBOP BHEPEHUS B raMMa-Kesie3e;

I') O/[HOpPOJHasi MeXaHHuuecKasi cMecb (heppuTa U LIeMeHTUTa;

[1) BCe BbILIeNlepeurcieHHoe.

N3 HudcenpusedeHHbIX KauecmaeHHOU KOHCMPYKYUOHHOU CMasblo A615emcsi Cmasnb:
a) Y10A;

6) Crbcrm;

B) A 12;

r) 45;

) SXHM.




CTpyKTypHBIM
5/IeMeHT
KOMITeTEeHLINU

[Tnanupyemble pe3ynbTaThl 00yUueHus

OueHouHbIe CpejCTBa

B 6en10Mm uyzyHe yenepod codepicumcs 8 guoe ...
a) MJacTUHYATOro rpadura;

B) XJIONIbEBUAHOTO rpaduTa;

0) 1leMeHTHUTa;

r) 11apOBUHOTO rpadura.

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

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

6) 05XHM,;

B) 5XH;

r) 05XM.

Bnapgetsb

HaBbIKAMH W METOJUKaMH  000OIIeHus
pe3y/IbTaTOB peEIleHus, JKCIepUMeHTaTbHON
JieTeIbHOCTH; nprUeMamMu
9KCTMIePUMEHTA/IbHOTO U3yUeHuS;

METO/IUKOW TIPOBEJIEHUS] TeXHOJIOTHUYeCKUX
9KCTMIEPUMEHTOB B J1aOOPaTOPHBIX YCIOBUSX U
WHTEepIIpeTaliy pe3y/IbTaToB

IIpuMepbI TeCTOBBIX BONPOCOB

ITonydyeHue uyryHa, CTaaM, HBeTHbIX META/I/IOB.
YyTyHBbI: CI1I0CO0 MOJTyUeHUsI.

Cranu: crioco6bl Oy4YeHusl.

Megp: criocoObI 1osTyyeHus..

JluarpaMMbl COCTOSIHUS ABOMHBIX CILJIABOB.
Inarpamma Cc HeorpaHWUUEHHOW paCTBOPUMOCTBIO
C 3BTeTUKOMU

C orpaHUYeHHOW PaCTBOPUMOCTHIO

@®a30Bble H CTPYKTYPHBIE MpeBpaiieHns B civiaBax. CTaiu U YyryHsbl.
AycteHuT u depput

[TepmuT 1eMeHTUT

JleneOypuT 1 rpadur

WNEWWhENMWN ==

[ICK-6.2

CriocoOHOCTBIO BBIOMPATh TEXHOJIOTUIO TIPOU3BO/ICTBA PA0OT M0 000Tall[eHHTO TT0J/Ie3HBIX UCKOTIAeMbIX, COCTAB/ISTH HEOOXO0AUMYIO JOKYMEHTAIHUI0

3HaThb

- COBpEMeHHbIe TEeXHOJIOTUU (HOPMHUDPOBaHHUS
W37le/IUi U3 KOHCTPYKIIMOHHBIX MaTepHaJoB;
- COBpDEMEHHbIe  CIIOCOOBI  TIO/TyUeHMUSI

Tema 3.1. Ctekno
1. Crekno, cocTaB, CTPOEHUE.
2. Knaccudukaiysi CTekos.




CTpyKTypHBIM
5/IeMeHT
KOMITeTEeHLINU

[Tnanupyemble pe3ynbTaThl 00yUueHus

OueHouHbIe CpejCTBa

MaTepuasoB C 3a/laHHbIMU
9KCITyaTalMOHHBIMUA CBONCTBaMU;

- CTpOeHME M CBOWCTBA MaTepuasoB,
NpUMeHsieMbIX B TODHOM /[iefie, CYILHOCTb
SIBJIEHUM, TPOMCXOJSAIIMX B HUX B YCIOBUSIX
SKCILTyaTaliuy U3/eui.

OnTuyeckrie CBONCTBA CTEKOJ.

. [uarpamMma (ha30BbIX NepPexo/I0B B KpeMHe3eMe.
5. Bupapbl gedekToB CTeKOo.

6. CriocoObl momyueHust 1 00paboOTKH CTEKOJI.

W

Tema 3.2. Heopranuueckue CTpOUTe/IbHbIE MaTepUaslbl

1. Yto Ha3biBaeTcs beToHOM? OXapakTepu3yiiTe KOMIIOHEHThI OeTOHA: UX POJib, TPeOOBaHUS K
KayecTBy. OnuimTe CTpyKTypy OeToHa.

7. CnenyanbHble 100aBKH, BBOJVMbBIE B O€TOH: Ha3HaueHHe U TIPUMepHI J00aBOK.

8. Kraccudukarun 6eTOHOB 110 TUIOTHOCTH, CTPYKTYPE U BUZY BSUKYILIUX BeIIeCTB.

9. Knaccudukaiyy 6eTOHOB 10 BU/Y 3allOJIHUTEJIS, YCIOBUSIM TBepeHUs U Ha3HaueHUIO.

10. Tpe6oBanust K 6eToHaM ¥ OETOHHBIM CMECSIM.

11.CunukartHble MaTepyUasbl U U3/e/1s aBTOK/IaBHOT'O TBepZeHUs.

12.CTtpoure/ibHbIe pacTBOPBL: BU/bI, IPUMEHEHHe.

Tema 3.3. Pa3pbIxiieHHbIe, AUCTIEPCHBbIE U KaMEeHHbIe MaTepuaslbl

1. [aiiTe ompejeneHre TOPHBIM MOpoJiaM M MHHepasjaM. Kakve reHeTryeckue TUIbI TOPHBIX
nopog, Bel 3Haete? I[IpuBeauTe npuMepbl TOPHBIX IMOpPoA. Kak HMCIO/IB3YHOTCA B HAapOLHOM
XO3SICTBe FOpPHBIE NTOPO/bI?

2. TlpupopHble KaMeHHbIe MaTepuasbl: 00/1aCTH UCII0/IH30BaHUs, JOCTOMHCTBA M HEJOCTATKU.
3. Ilepeunciure BUABI 00pabOTKM TIPUPOJHBIX KaMEHHBIX MaTepPUasioB M Tepeurc/UTe
COOTBETCTBYIOLL[I€ UM I'OTOBbIE U3/e/IHsl.

4. Kak mpousBojsTCA yAapHas W abpa3uBHas 00pabOTKM KaMeHHOTro Marepuana? Kakue
noy4JaroT pakTypsl KamHs? KakoBbl 06/1aCTH MCTIO/Ib30BaHKsl 00pab0oTaHHOTO KaMHSI?

5. IMepeuunciure COCOOBI M3rOTOBIEHUS NMPUPOAHBIX KAMEHHBIX MaTepHa/oB U TIO/ydyaeMble
BU/IbI U3/I€/TUM.

6. Oxapakrepu3syiiTe TpybooOpaboTaHHbIe KaMeHHbIe U3/e/us U 007acT UX TIPUMEHeHHe.
Kakue TpebGoBaHus MpebsIB/SIOTCS K TOTOBOMY ITPUPOAHOMY KaME@HHOMY MaTepHamy?

7. IloueMy npOMCXOAWT paspylleHVe KaMeHHbIX MarepuanoB? Kakue IPUMEHSIIOT MeTO/bl
3alMThl KAMEHHBIX MaTepyasoB OT paspylueHus ?




CTpyKTypHBIM
5/IeMeHT
KOMITeTEeHLINU

[Tnanupyemble pe3ynbTaThl 00yUueHus

OueHouHbIe CpejCTBa

Tewma 3.4. ITonmumepHble MaTepuasbl

1. CocraB, cTpoeHHe M CTPYKTypa IMOJMMepHbIX BelllecTB. Knaccrudukanys no XuMuyecKoMy
COCTaBy OCHOBHOHU LieTIN.

2. Bugpl cBsizeld B MakpoMoOJIeKy/aX IOJMMEPHbIX BellecTB. Knaccudukanus no xumuye-
CKOMY COCTaBY COCTaBHBIX 3BEHbEB.

3. OfHOpoAHBIe TIONMMMeEpHBbIE BelljecTBA W COOCTBEHHO TIIONMMEpBI: CTPOeHHe, TIPOHC-
XOXJIeHue.

4. ®usuyeckoe COCTOsIHUE T10JIMMEpOB.

5. OpraHuueckue TIOJIMMepHble MaTepuasbl: MPUMepPbl MaTepuaaoB, CBOWCTBAa M 00sacTv
TIpUMeHEeHUs].

6. Heopranunyeckue MosMMepHble MaTepuasbl: IPUMepPbl MaTepuanoB, CBOMCTBA U 00macTu
TIpUMeHEeHUs].

7. TlonmumepHble TMacTUUeCKWe MaTepuasibl (I71aCTMAcChl):  COCTaB, XapaKTepUCTHKa
MaTepHasioB U U3fle/IMi Ha UX OCHOBe.

Tema 3.5. Kepamuka

1. Knaccudukanms KepaMmUKH.
2. TlonmyueHue KepaMUKH.

3. CpouCTBa KepaMUKH.

4. TlpumeHeHUe KepaMHUKHU.

Tema 3.6 [IpeBecHbIe MaTepUaslbl

2. CpoucrBa peBeCHuHbI.

3. Marepuarsl U3 JpeBeCUHBI.

4. 3amumra peBeCHHbI OT YB/Ia)KHEHUSs], 3arHMBaHUs U BOCIJIAMEHEeHHs].
5. JloCTOUHCTBA JpeBeCUHBI.

Tema 3.7. [1neHKooOpa3ytoliye 1 CMa304yHble MaTepHaslbl
1. Kakue maTepua/ibl Ha3bIBAIOTCS «IIEHKOOOpPA3ymOImyUMu»? Kakue Trpymibl IJIEHKOOOpa-




CTpyKTypHBIM
5/IeMeHT
KOMITeTEeHLINU

[Tnanupyemble pe3ynbTaThl 00yUueHus

OueHouHbIe CpejCTBa

3YIOIUX MaTepuasioB Bbl 3HaeTe? KakvM{ OCHOBHBIMU MOTPeOHTE/ILCKUMU CBOMCTBAMU OHU
JOJDKHBI 00/1a71aTh?

2. OxapakTepu3yiTe Kiesiie MaTepyasbl, UX Ha3HaueH’e U 00/1aCTH UCTIOIb30BaHUSI.

3. OxapakTepu3yiTe TepMeTHKH, UX Ha3HaueHHe U 00/1aCTH UCTIO/Ib30BaHMUs.

4. OxapakKTepu3yWTe JTaKOKPACOUHbLIE MaTepHasibl, UX Ha3HauUeHHe ¥ 00/1acTH UCTIOh30BaHUS.

5. Kakue maTepuasnbl Ha3blBalOTCH «CMa304YHbIMU»? Kakre BUZbl CMa30YHbIX MaTepUasioB Bbl
3HaeTe?

6. KakoBbl 00/lacTv TIpUMEHEeHUsI CMa30YHBIX Macesl, TUIACTUYHBIX CMa30K, TBEP/bIX CMa-
304YHBIX MaTepUasioB, CMa30YHO-OX/IaK/JAIOLIHUX XKUAKOCTEM?

Tema 3.8. Bsokyliue Mmatepurasibl

1. Kakue BelljecTBa Ha3bIBalOTCS «MHUHepalbHbIMU HeOpraHM4eCKUMU BSDKYLMMU»? KakoBa B
0011eM c/Tyuae TEXHOJIOTHS UX ToJyyeHus? Kakve MaTepuasibl U3roTaB/IMBAIOT Ha UX OCHOBE?
7. Kakue (U3MKO-XMMHUUECKHe TPOLeCChl MPOUCXOAST C MUHEpa/JbHbIMU HeopraHuueCKUMU
BSOKYIIMMM B TIpOLlecce WX WCIO/b30BaHusA? Kakylo CTpyKTypy TIpeACTaB/sieT Co0oM
LIeMEeHTHBIM KaMeHb T10C/ie TBepAeHus?

8. Kakue BsDKylllMe Ha3bIBalOTCS «BO3AYLIHbIMU»? Ha30BUTe Tpynmbl BSDKYLIUX [0 XU-
MHUUYECKOMY COCTaBy.

9. Kakue BsDKyLMe HasblBalOTCS «THApaBIMUeCKUMU»? Ha3oBuTe TIpynmbl BsKYLIMX IO
XUMHUYECKOMY COCTaBy.

10.Kakue BspKyILMe Ha3bIBalOTCS BSUKYLLMMHM aBTOK/IABHOTO TBepZeHusi? 13 KaknuX OCHOBHBIX
yacTeu OHU COCTOST?

11.9t0 Takoe «mnopTiaHALeMeHT»? Kakue BuAbl MopT/iaHALieMeHTa Bbl 3HaeTe? Kakumu
MoTpeOUTeTbCKUMH CBOMCTBAMU OH 00/1aziaeT?

12.Yt0 Takoe «TIIMHO3eMHCTBIA I1jeMeHT»? Kakumu TMoTpeOuTebCKUMUA CBOMCTBAMHM OH
obmagaet?

13.Kakue 11eMeHTbI Ha3bIBAlOTCS PACIIMPSIOIIMMUCS U Oe3ycasounbiMu? Kakumu gobaBKaMu
PEryJMpyrTCS 3TU CBOMCTBA ieMeHTa? KakoBbl 06/1aCTH MPUMEHEHUSsT 3THUX 1[eMEeHTOB?

14. C kaKoi 11e/1bI0 UCIIO/IB3YIOTCS Pa3/IMUHbIe I00aBKH [/l LIEMEHTORB?

15.MeTozib! 3a11IMThI [IEMEHTHOI'0 KaMH$I OT KOPPO3UH.




CTpyKTypHBIM
5/IeMeHT
KOMITeTEeHLINU

[Tnanupyemble pe3ynbTaThl 00yUueHus

OueHouHbIe CpejCTBa

Tema 3.9. Pe3uHoBbIe MaTepuasbl

1. Kakme Marepuasbl Ha3bIBalOTCS «pPe3WHOBbIMU»? Kakoil cOCTaB HMEIOT pe3NHOBbIE
Marepuasbl?

2. Knaccudukaiys pe3sHOBBIX MaTepyasioB 10 Ha3HaueHUIo U 06J1acTy IpUMeHeHHsl.

3. Kakue BemjecTBa Ha3bIBalOTCSl «OpraHUYECKUMHU BsDKYLLMMU BeljectBamu»? Ilepeunciure
OCHOBHbIe BU/Ibl OPraHNYeCKUX BSDKYLLIHUX Bell[eCTB.

4. Kakue MaTepuasibl U3rOTaB/IMBAIOT HA OCHOBE OPraHMUeCKUX BSDKYLMX BerecTB? ObsacTu
MX UCI0JIb30BaHUs?

YmeTs

- ompefensiTb ~ BO3MOXHBIe  00s1acTH
paLMOHa/ILHOTO TPMMEHEeHUs] COBPEMEHHBIX
KOHCTPYKLIMOHHBIX MaTepUasoB;

- TIpUMeHsTb 000pyZioBaHWe U TIPUOOPbI st
aHa/iM3a CTPYKTYpPhl U CBOMCTB MaTepuasos;

- OLeHMUBaTh [IOBeJileHWe Marepuasa U
NIPUYMHBI  OTKa30B JieTajell MalluH Tpu
BO3/I€MICTBUU Ha HUX pa3/InYHbIX
5KCITyaTaljMuOHHbIX (DaKTOPOB.

IIpuMepbI TeCTOBBIX BONPOCOB

Bbicokoli mennou304ayuoHHOl cnocobHOCMbIO U xopouwlell niaagyuyecmblo obaadarom
niacmmacchbl mund...

a) MoJIMaMu/i0B;

0) MeHOIIaCTOB,;

B) CJIOMCTBIX I1J1aCTMACC;

I') OpraHUYecKoro CTeKsa.

OOHUM U3 HeAOCMAMKO8 NIACMMACC S18/151emcsi:

a) TJI0XHe IU3JIeKTPUUYeCcKre CBOMCTBa,;

0) HU3Kasi yZebHasi IPOYHOCTH;

B) TUI0Xasi TEXHOJIOTUYHOCTD, CJIOKHOCTh TIepepabOTKU B U3/IeIIHE,;

T') [0J13yYeCTb;

[l) HET BePHOI0 OTBeTa.

Mamepuanamu 045 uzoaayuu MoKonpogooAWux uacmell S6AsIIOMCH...
a) MPOBOJHUKUY;

0) MarHuTHbIE;

B) IU3JIEKTPUKWY;

I') TIO/TyTIPOBO/THUKH;

[1) BCe BBIIIIENTePeUnC/IeHHbIE.

Bnapgetsb

- MeToZaMHu BbIOOpa rapamMeTpOB
TeXHOJIOTUUECKOT0 TIPOIiecca M3rOTOBJIEHHUS

4. ¥YmpasieHue CBOWCTBaMH CIUIABOB U U3JeJHN.
1. OnumuMTe MexaHUUeCKHM M TepMOMeXaHWueCKui croco0 BO3ZeliCTBHe Ha CBOMWCTBA Be-




CTpyKTypHBIM

5/IeMeHT [Tnanupyemble pe3ynbTaThl 00yUueHus OuieHOuHBIe Cpe/CTBa
KOMITeTEeHLINU
KOHCTPYKLIMOHHBIX MaTepuasioB C 3a/laHHbIMH | [1JeCTB U MaTepUasoB.
CBOMCTBaMU; 2. Onummmre TepMUUYeCKOe BO3/IeHCTBYe Ha CBOKCTBA BelleCTB U MaTeprasoB.
- HaBBIKaMU BbIOOpA MaTepuasioB U crioco6oB | 3. OmnuimTe XUMHKO-TEPMUYECKUM CrIoco0 00pabOTKM [ijisi U3MeHeHHs] CBOWCTB BeIeCTB U
1X 00pabOTKU B 3aBUCUMOCTHU OT MaTepHuasoB.

TIpe/IbsIB/IIEMBIX TPeOOBAHUIA;

- HaBbIKaMM COBPEMEHHBIX MeTOZOB aHa/u3a
CTPYKTYpPbl W OMpejie/ieHus1 MeXaHU4YeCKUX
CBOMCTB MaTepuasoB.




0) Ilopajok mipoBeJeHUsI TPOMEXYTOUHOW aTTECTAI[UH, TOKA3aTe/ld W KPHUTEPUH
OLleHUBAHMA:

[TpoMe)xkyTouHasi aTTecTalys Mo AUCLUIUIMHEe « KOHCTPYKI[MOHHBIE U WHCTPYMEHTa/IbHbIe
MaTepuasbl B TOPHOM /[lefie» BK/H0YaeT TeOpeTHYeCKUe BOIPOCHI, TMO3BOJISIIOLME OLIeHUTh
YPOBEHb YCBOEHUSI 00ydaromMMHUCS 3HaHWM, W TIPaKTHUeCKHe 3a/]aHsl, BBISB/ISIONIHAE CTeleHb
c(hOpMHPOBAHHOCTU YMEHUU U BJIafleHUH, MPOBOAUTCS B (hOpMe 3aueTa.

3ayeT 10 ZJAHHOW JMCLIMIUIMHE POBOZAUTCS B YCTHOM (popme.

IToxa3arTenu U KpUTepUH OLleHNBaHUA 3ayeTa:

— Ha OLIEHKY «3auTeHO» OO0YYaloU[UiCs IeMOHCTPUPYET YpOBeHb C(HOPMHUPOBAHHOCTU
KOMIIeTeHIIM OT BBICOKOTO [0 TOPOTOBOTO, AE€MOHCTPUPYeT 3HaHWe y4yeOHOro MaTepuara,
HAaBbIKU BBITIOTHEHUS TTPAKTUYECKUX 3a/laHUM.

— Ha OLIEHKY «He 3auTeHO»— OOy4YaroIluiics AeMOHCTpUpYyeT 3HaHUs He Oosiee 20%
TEOPeTUYeCKOTO MaTepuasna, JOIMyCKaeT CyIIleCTBeHHble OIMMOKHM, He MOXKeT TII0Ka3aTh
VIHTeJIJIeKTya/IbHble HaBbIKM BBITIO/THEHHUS TIPOCTHIX 3aJjaHUM.

8. YueGHo-MeTOAMUeCcKOe U HH(GOpMaLOHHOe 00ecrieyeHHe JUCLUTIMHBI
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: ydyebHoe 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. INactotuHa. — MUHCK:
PUIIO, 2018. — 264 ¢ — ISBN 978-985-503-790-4. Pexxum  pmocryrma:

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

0) lono/THUTe TbHASA TMTEpaTypa:

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

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

3. Jlomragze B.[., ®u3nKo-MexaHHUYeCcKHe CBOMCTBA TOPHBIX TOPOJ. MeTtozbl 1abo-
PaTOPHBIX UCC/Ie/I0BaHMI: YueOHoe ocobue /st By3oB. — JI.: Hezpa, 1990.

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

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

6. MartepuanoBejeHie U TeXHOJOTMS ~ MaTepuasoB  [37eKTpOHHBIM  pecypc]:

yueb.mocobue / mog. pen. A.U. BareimeBa u A.A. CmonbkuHa. - M.: UTHOPA-M, 2013. - 288 c.
- Pexxum poctyna: http://znanium.com/catalog.php. - 3ars. c skpana. ISBN 978-5-16-004821-5

B) MeToanueckne yKa3aHus:

1. lapmpynoBa W.B., I'myxoBa A.FO., T'opnoBa O.E. MarepuanoBefieHre: MNPaKTUKYM.
YuebHoe T1I0CcOOMEe st CTy[eHTOB crenanbHOCTH 130405 «OOoraiieHue T0Je3HBIX
rckoraembix». Marnuroropck: ['OY BIIO «MI'TY», 2006. — 168 c.

MeTonueckrie yKa3aHHUs 10 BHITIOJTHEHUIO TIPaKTHUECKUX Pab0T U MHAUBUY /TbHBIX
JIOMAIITHUX 3a/laHU# TIpe/icTaB/ieHbl Ha 06pa3oBaTe/bHOM rnoptasie MI'TY.
Pe>xuM poctyna: https:/newlms.magtu.ru/

2. Yepkacos, P.B. MatepuanoBe/ieHue. [IpakTukyMm : yuebHO-MeToAMUeCKOe TTocobue / P.B.
YepkacoB. — Jluneuk: Jluneukuu I'TTY, 2018. — 66 c. — ISBN 978-5-88526-975-9. Pexxum
nJocryta: https://e.lanbook.com/book/



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

r) [IporpammMHoe o6ecnieueHue U VIHTepHeT-peCypchI:

Haunmenosanwue 10 Ne morosopa Cpok JlelCTBUS
JIULIeH3UU
MS Windows 7 [-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 6eccpouHo
7Zip CcBOOOAHO beccpouHo
pacnpocTpaHsieMoe

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

2. T'opHonpowmebliluieHHbIN optan Poccuu http://www.miningexpo.ru/

3. T'opHbi VMH(OPMaLMOHHO-aHATUTUUeCKUI OrosIeTEHD
http://www.giab-online.ru/rubrics

4. N3parensckuit fom «Pyga u Metamie» ExxeHezleslbHOE HOBOCTHOE 3/1EKTPOHHOE
n3znanue "Ore&MetalsWeekly http://rudmet.ru/

5.  VH(opmalMOHHO-U3/aTe/IbCKMII  LIeHTp 10 TeoJoTMd U HeJpOro/b30BaHUI0
http://www.geoinform.ru/

6.  HayuHo-TexHuueckuu JKypHasl «I'opHas [IPOMBIIIIEHHOCTE»
http://mining-media.ru/ru/

7.  DbeToHBL Marepuaiisl, TEeXHOJIOTUY, obopyjoBaHre
http://www.bibliotekar.ru/spravochnik-70/index.htm

8. Caiit u3gatenbckoro komriekca OOO «Hayka u TexHosorum» http://www.nait.ru/

(http://www.nait.ru/journals/index.php?p_journal id=2#)
9. WndopmarmonHas cucremMa — EanHoe OKHO focTyra K obpa3oBaTenbHBIM pecypcaM. —

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

10. HaijponanbHasi uHGOpPMalLMOHHO-aHA/IUTUUeCKasi cucteMa — POCCUMCKMI UWH/EKC
HayuHoro uurtrpoBanus (PUHL). — URL: https://elibrary.ru/project risc.asp.
11. TlouckoBassi cucrema Axajemusi Google (Google Scholar). - URL:

https://scholar.google.ru/.

9. MaTepua/IbHO-TEXHUUYECKOe 00ecreueHue JUCIUIUTHHBI
MarepuanbHO-TeXHUUYeCKOoe obecrieueHre AUCIUIUTMHBI BKFOUAeT:

Tur v Ha3BaHUe ayJUTOPUM OcHallleHre ayauTOpUn
JlekumonHas ayguropus 104 MynbTrMeiviiHbIe CPeICTBA XpaHEeHUs, Tiepeiau 1
nipe/icTaB/eHus1 yuebHoM HHGOpPMaLIUK

Jlabopatopusi oboraiieHust
110JIe3HBIX MckornaeMeIx 013

MUKpOCKOITBI

Kosnnexkujyisi KaMeHHOro Marepuasna
MoHTHpOBaHHbIE HITU(bI

OOG6pas3Libl OPOIIKOBBIX MaTepHasioB
OTueTsl 110 MUHEPa/IOTMUYeCKOMY aHaIu3y
Me/IHO-LJUHKOBBIX DY/

ihwheE

6. UepTeku OCHOBHOI'O U BCIIOMOT'aTe/IbHOTO
obopy1oBaHus
7. Becsl
8. pH-MeTp
9. BUHOKYISIpHBIE JTYTIbI
Jlaboparopwust 9 Ananm3zaTop n3obpakenust Munepan C-7
KomrnbroTepHsbli Kinacc [TepcoHanbHble KOMMbIOTePHI ¢ TaketoM MS Office,

BbIX0/IOM B VIHTEpHET U C JJOCTYTIOM B 3/IeKTPOHHYO
MH(OpPMaLMOHHO-00pa30BaTe/TbHYI0 Cpey
YHUBEPCUTETA

AynuTopuu Ajisi camoctosiTenbHOM | [TepcoHanbHbIe KoMmbroTepkl ¢ maketoM MS Office,
pabOThI: KOMITBIOTEPHBIE K/IAaCChl; | BBIXO/0OM B VIHTEDHET U C IOCTYIIOM B 3JIEKTPOHHYIO



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/

Tun ¥ Ha3BaHUWe ayIUTOPUU

OcHallleHHe ayAuTOpUN

yUTaJIbHBIE 3a/1bl OMOIMOTeKN

MH(pOPMaLIMOHHO-00pa30BaTe/IbHYI Cpesly
YHUBEPCHUTETA

[MomeltieHue [/ XxpaHeHUsI U
Npo¢uIaKTHUeCKOro
o0cy>KrBaHus yueOHOTO
000opy/10BaHusI

Crenaxku [j1sl XpaHeHUs1 yueOHO-HaTJISIAHBIX TIOCOOMH U
yueOHO-MeTOJUUeCKOM JJOKYMEeHTal[|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.

