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1. Ilean ocBoenns quCHIMILIMHDI

I[enamu ocBoeHUs TUCTIUIUINHBI « KOHCTPYKITMOHHBIE M HHCTPYMEHTALHBIC MaTEPHAIIBI
BFOPHOM IIPOU3BOJICTBE» SIBIISIETCS: PA3BUTHE y CTYIEHTOB JINYHOCTHBIX KayecTB, a TaKkKe
dbopMupoBanue MpohecCHOHATLHBIX KOMIIETCHIIUNA B COOTBETCTBUH ¢ TpeboBaHusiMu ®I'OC
BO no cnenunansuoctu 21.05.04 I'opHoe neno.

2. MecTo TUCHMILUIMHBI B CTPYKTYpe 00pa30oBaTe/ibHO NPOrpaMMbl OATOTOBKHU
CHenuaJInCcTa

Hucuummmaa «KOHCTPYKIIMOHHBIE W WHCTPYMEHTAIBHBIE MaTepualibl B TOPHOM
MIPOM3BOJICTBE» BXOAMUT B 0a30BYIO YacTh OJ0Ka 1 00pa3oBaTebHOM MPOrpaMMBbl.

Jis  u3ydeHwWs  JAUCUUIUIMHBI  HEOOXOMUMBI  3HAHHUS (YMEHHS, BIAICHHS),
c(OpPMHUPOBAHHBIC B PE3yJIbTaTe U3YUCHHSI MATEMATUKH, (PU3UKH, T€OJIOTHH.

3HaHWME ®W YMEHHUS CTYJACHTOB, IIOJIYYCHHBIE TIPU M3YYCHWH JIUCIUILIAHBI
«KOHCTPYKIIMOHHBIE U HHCTPYMEHTAIIbHBIC MaTEPHUAIIbl B TOPHOM JIeJie» OyAyT HEOOXOIUMBI
UM TIPU JaJIbHEUIIIEM H3yYeHUH TaKuX JUCIHILINH, KaK «[ OpHbIE MalllMHBI © 000PYI0BaHUEY,
«O06oraruTenbHbIe Mporecchl», «IlepepaboTka W WCIOIB30BAHUE MPOAYKTOB OOOTAIICHUSY,
«IIpoekTupoBanre 000TaTUTEILHBIX (PaOPHK».

3. Kommnerenuum oOyuawuierocs, ¢GopMupyembie B pe3yJbTarTe OCBOCHUS
AUCHUIUIMHBI M IJIAHUPYeMbIe pe3yJibTaThl 00yUeHust

B PE3YIbTATC OCBOCHHA JUCHUITIIMHBI <<KOHCTPYKIII/IOHHI)I€ U HHCTPYMCHTAJIBbHBLIC
MaTCpHUaJIbl B TOPHOM ACIIC» 06yqa}01u1/117lc;1 JOJIDKCH O6J'IaIlaTb CJIIeAyromunumMu
KOMIICTCHI UMM

CTpyKTypHBIN JIEMEHT

ITnanupyeMble pe3yIabTaThl 00yYEHHS
KOMIIETEHLIUN py' pesy. y

OIIK-1

CriocoOHOCTBIO pemaTh 337a4l MpopecCHOHANBEHON JEATENTFHOCTH Ha OCHOBE MH(OPMAIIMOHHON M
oubnmorpaduveckoll KyabTyphl ¢ IPUMEHEHHEM HH()OPMAIMOHHO-KOMMYHUKAITHOHHBIX TEXHOIOTHH
Y C Y4€TOM OCHOBHBIX TpeOoBaHUI HH(POPMAIIMOHHON 0€30MaCHOCTH

3namo: - (U3UKO-MEXaHMUYECKHE CBOMCTBA HOBBIX KOHCTPYKIIMOHHBIX MaTE€pPHAJIOB
U METOJIbl UX OLICHKH;

-TpeOOBaHUs, TMpenbsABIsdeMble K KOHCTPYKIIMOHHBIM MaTepualiaM |
MIPUHIIAIIEI UX BHIOOPA;

- B3aUMOCBSI3b MEXJAY CTPYKTYpOil, COCTaBOM W  CBOWMCTBaMH
KOHCTPYKIIMOHHBIX MaTEPUAJIOB.

Ymems: I/I,I[eHTI/I(l)I/ILII/IPOBaTB Ha OCHOBAHUM MAPKHUPOBKH KOHCTPYKHHWOHHBIC
MaTepHraJibl U OMPEACIIATH BO3MOKHBIC 00J1acTH BX MNPpUMCHCHUH.

Bnaoems: METOJaMH  OLICHKHU HBJ'ICHHf/i, MPpOUCXOAAIINX TIpHU  HAIIPABICHHOM
HU3MCHCHUU SKCILUTYAaTallMOHHBIX CBOICTB KOHCTPYKIIMOHHBIX MaTCpHUAJIOB.

[K-16
T'0TOBHOCTBIO BBIIOJIHATE OKCIICPUMCHTAJIbHBIC U na6opaTopHHe HCCJICA0BAHNA, UHTCPIPECTUPOBATH
IMOJIYYCHHBIC PE3YJIbTAThl, COCTABJIATH U 3alIUIIATE OTUCThBI

3namo: - BUJIbI ¥ TIOPSIIOK MCCIIEI0BAHUS;
- METOJBI K METOIUKH MCCIICOBAHMIA;
- KpUTEPUU MOJISITUPOBAHUS, METO/IBI 00pa0OTKH WHPOPMAITHH

Ymemon: - IOCTAaBUTDb SKCIICPUMCHTAJIbHYIO CCPUIO 110 MMPEAOCTABJIICHHOMY IIJIaHY

- CINTAaHUPOBATh U IMOCTABUTH DKCIICPUMEHT,

- OLCHUBATb JOCTATOYHOCTb W JOCTOBCPHOCTb OKCIHCPUMCHTAIIbHBIX
JaHHBIX




Bnaoems: HaBBIKAMH W  METOJUKaMH  OOOOINCHHWS  pPEe3yNIbTaTOB  PEIICHUS,
SKCIIEPUMEHTAIIBHON  JIEATCIIBHOCTH; IIPUEMaMHd  3KCIIEPUMEHTAIbHOIO
W3YYCHUS;
METOIUKOMI MIPOBEICHHUS TEXHOIOTHYECKUX AKCIIEPUMCHTOB B
71a00paTOPHBIX YCIOBHSAX W HHTEPIPETAINU PE3yIbTATOBR

TICK-6.2

CrocoOHOCTEIO BEIOUPATH TEXHOJOTHIO IPOU3BOJICTBA pa0OT MO OOOTAIICHHIO MTOJIE3HBIX
HCKOMAEMBIX, COCTABJISITh HEOOXOAUMYIO JIOKYMECHTAITUIO

3namob:

- COBpPEMEHHbIE TEXHOJIOTHH hopMHUpOBaHUS 763 (07078 n3
KOHCTPYKUMOHHBIX MaTepUaOB;

- COBPEMCHHBIC CIIOCOOBI TIOJYYCHHS MATCPUATIOB C  3aJaHHBIMU
3KCIUTyaTallMOHHBIMU CBOMCTBaMU;

- CTPOGHHME M CBOMCTBA MarepualoB, MPUMEHSIEMBIX B TOPHOM g€,
CYIIHOCTb fIBJICHWM, NPOUCXOASIIMX B HUX B YCIOBHUAX OJKCIUIyaTallUH
U3CTINH.

Ymemon:

- OmpenensiTb BO3MOXKHBIE O00JacTH PALMOHAIBHOIO IMPUMEHEHHUS
COBPEMEHHBIX KOHCTPYKIIMOHHBIX MaTepHallOB,;

- IPUMEHATH 000pyJOBaHUE U IPUOOPHI IS aHATIN3a CTPYKTYPhI H CBOWCTB
MaTepHUaos;

- OLICHMBATh MOBEJCHHE MaTephalla U MPHYMHBI OTKa30B JI€TaJell MAaIINH
MIPH BO3JICHCTBUHU HA HUX PA3IMYHBIX SKCIUTyaTallMOHHBIX (JaKTOPOB.

Bnaoemos:

- MeTojamMM BbIOOpa  IapaMeTpoB  TEXHOJIOTMYECKOro  Ipolecca
M3TOTOBJIICHUS KOHCTPYKIIMOHHBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBAaMH,

- HaBBIKaMH BBIOOpa MaTEpHUajoB U CIIOCOOOB X 00paOOTKU B 3aBUCUMOCTH
OT MPEIbABISIEMBIX TPEOOBAHUI;

- HaBbIKaMH COBPEMCHHBLIX MCTOHOB aHa/JIM3a CTPYKTYPhI U ONPECACICHUA
MEXaHWYECKHX CBOWCTB MaTepHaJIOB.




4. CTpyKTYypa U cojiepKaHue TUCHUILTHHBI (MO1YJIs1)
OO6mas TpyA0€MKOCTh JUCHUILUIMHBI COCTABIISIET 4 3aueTHbIe eAMHUIbI 144 akaja. yacoB, B TOM YHUCIIE:

—KOHTaKTHas pabora — 8,7 akaj. 4acos:
— ayauTopHas — 8 akaJl. 4acos;

- BHeayauTopHas — 0,7 aka. 4acoB

—camocTosiTenpHas pabora — 131,4 akasn. 4acos;

—TOATOTOBKA K 3a4eTy — 3,9 aKkajl. 4acoB
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1. Paznen O0umme cBegeHNsI O CTPOCHUH, 3 OIIK-1
CTPYKTYpE M CBOIiCTBAX MaTepPHAJIOB.
1.1.  OcHoBHble nonATus. Llens u 3amaun| 3 10 IIpoBepka KOHCIIEKTOB OIIK-1
mucturuael. Kiaccudukanus marepuaios.
CTtpoeHne KpUCTAIIIMYECKUX BEIIECTB.
1.2. Knaccugukanus marepuaios. 3 10 CamocrosrensHoe u3ydeHue |[IpoBepka KOHCIIEKTOB, OIIK-1
duzndeckue, MeXaHUIeCKHUeE, 2 2 y4eOHOMI ¥ HAy4YHOMU JINTEPATYPBL. |paCUETOB U PE3YILTATOB
TEXHOJIOTHYECKHE CBOWCTBA MAaTEpUAIIOB U [ToaroToBKa K IPaKTUYECKOMY |IPAKTHYECKUX PadoT
METOJIBI X OIPECIICHHSI. 3aHATHIO.
1.3. Kpucramnuszanus, KpucTalnuecKas 3 20 IIpoBepka KOHCIIEKTOB, OIIK-1
CTPYKTYpa U Ie(EKTHI. pacyeToB M pe3yabTaToB
PAKTUYECKUX paboT
Hroro no pazneny 3 2 212 40
2. Pa3zgen MeTaslibl M CIIABBLI HA UIX TIK-16
OCHOBe. IMCK-6.2
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2.1. Ilony4yenue yyryHa, cTajy, IIBETHBIX 3 10 CaMocTosTenbHOE U3YUYECHHE IIpoBepka KOHCIIEKTOB [1K-16
METaJIJIOB. y4eOHOI TUTEepaTyphl. I1CK-6.2
ITonroroBka K MpakTUYECKUM
3aHATHUSIM.
2.2. ®a30BbIe U CTPYKTYpHBIC IPEBpalieHus | 3 2 15 [IpoBepka KOHCIIEKTOB, [1K-16
B cruiaBax. Jlmarpamma cocrosiHust CaMoCTOATEIbHOE U3YUYEHUE  |Pacu€TOB U PE3YJILTATOB I1CK-6.2
cn1aBoB. CTajay U 4yTryHBI. y4eOHOM U HAy4HOM JINTepaTypsbl. |IPAKTHYECKUX paboT.
2.3. YnpaBieHue CBOICTBaMHU CIIJIaBOB U 3 15 [ToaroroBka k mpakTuyeckuM  |[IpoBepka KOHCIIEKTOB, [1K-16
U3JICIHH. 3aHATHSIM. pacyeToB U pe3yJIbTaTOB [1CK-6.2
IIPAKTUYECKHUX paboT.
Hroro no pasgeny 3 2 40 IIncbMenHbIii onpoc
3. Paznen Hemeraimyeckne OIIK-1
KOHCTPYKIHOHHBbIE MaTepPHAJIbI IICK-6.2
3.1. Crexno 3 6 IIpoBepka KOHCIIEKTOB, OIIK-4
pacyeToB U pe3yIbTaTOB I1CK-6.2
CaMocTosATeNbHOE H3ydeHne —|[LPAKTHICCKHX p abor.
3.2. Heopranuieckue CTpOUTEIbHbBIE 3 6 yueOHOI U HAYUHOR THTEPATYPBL. YcTHbI# onpoc OIIK-1
MaTepuabl [ToAroToBKa K MPAaKTHYECKUM IICK-6.2
3aHSATHSIM.
3.3. Pa3pbIxiieHHbBIE, IUCIIEPCHBIE U 3 6 IIpoBepka KOHCIIEKTOB, OIIK-1
KaMEHHBIE MaTepUaIbI pacyeToB U Pe3yIbTaTOB I[1CK-6.2
PAKTUYECKHUX paboT.
3.4. ITontmMepHbIE MaTepHUAIIBI 3 6 CamocrosTenbHoe nzyuenue |I[IpoBepka KOHCIIEKTOB. OIlK-1
y4eOHOI U HAyYHOI JTUTEepaTyphbl. I1CK-6.2
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[ToaroToBka K MpakTUYECKUM
3aHSATHSIM.
3.5.Kepamuka 3 6 [TpoBepka KOHCTIEKTOB OIIK-1
I1CK-6.2
3.6 [IpeBecHble MaTepuabl 3 6 [IpoBepka KOHCIIEKTOB, OIIK-1
CaMOCTOATENBHOE U3YYEHUE | pacdeTOB U PE3yJIbTaTOB I1CK-6.2
y4eOHOH U Hay4HOH JIUTEepaTyphl. |IPAKTHUECKUX PaboT.
3.7. IlnenkooOpa3zyrolue 1 cMa30yHbIe 3 6 IToaroTtoBka K mpakTuueckuM | [IpoBepka KOHCIICKTOB OIIK-1
MaTEPHUAJIbI 3aHSATHUAM. TICK-6.2
3.8. Bsukymue MaTepuaisl 3 6 IIpoBepka KOHCIIEKTOB, OIIK-1
pacyeToB U pe3yIbTaTOB I1CK-6.2
IIPAKTUYECKHUX padoT.
3.9. Pe3unoBbIE MaTepUalIbl 3 3,4 [IpoBepka KOHCIIEKTOB, OIlK-1
pacyeToB U pe3yIbTaTOB [1CK-6.2
MIPAKTUYECKHUX PadoT.
HToro no pasneny 3 - 2 51,4
HToro mo tucuumnjinHe 3 4 4/2 131,4 3ader




5. O0pa3oBare/ibHbIC 1 HH(POPMALIMOHHBIEC TEXHOJIOTHH

B mporecce mpenomaBaHus AMCHUIUIMHBI «KOHCTPYKIIMOHHBIE W WHCTPYMEHTAJIbHbBIC
MaTepualibl B TOPHOM JIeJie» MPUMEHSIOTCS TPAIUIIMOHHAS 1 HHTEPAKTUBHBIC TEXHOIOTHH.

Jlexkiuu MpOXOAAT Kak B TPAAWIMOHHOW (opme, Tak U B Qopme JIekiuii-Oecen, rae
Marepuall OPHEHTHPOBAaH Ha H3J0XKEHHE U OOBSICHEHHE CTYICHTaM HaydyHOH HH(OpMAIlHH,
TIOJIJICIKAILEH OCMBICIICHHUIO U 3aIIOMHHAHHIO.

JIeKIMOHHBIN MaTepHan 3aKperuisieTcss B XOJe MPOBEACHHs MPAaKTHUSCKUX padoT, Ha
KOTOPBIX BBIMOJIHSAIOTCS TPYIIOBbIC WM WHAWBUAYAIbHBIC3aIaHMsI 1O TPOHJICHHON TeME.

[Tpu nipoBeIcHNH MPAKTUYIECKUX 3aHATHH UCIOIb3YETCS METO/I KOHTEKCTHOTO 00yUYeHUS,
KOTOPBIA MO3BOJISICT YCBOWTh MAaTEpUall IYTEM BBISBICHHS CBSI3CH MEXKIYy KOHKPETHBIM
3HAHUEM U €T0 IIPUMEHCHHEM.

B xadecTBe MHTEPAaKTUBHBIX METOJIOB O0Y4CHHS UCIIOJIb3YIOTCS:

- OIepekarolasl caMocTosATeNbHas paboTa W paboTa B KOMAHIE MNPH BBIIOJIHEHHH
NpaKTUYECKUX pabdoT;

- mpoOsieMHOEe OOYyYeHHE TPHU MOUCKE HH(POPMAIIMOHHBIX HCTOYHHMKOB, COCTABJICHUU MU
Hanucanuu pedepara 1o noJgyICHHbIM UHIUBUIYaTbHBIM 3aIaHHSIM.

Tak e npuMeHseTCS:

1. HCIIOJIb30BaHUE B y4eOHOM Ipolecce yueOHbIX (PUIbMOB;

2. YacTh 3aHATHM JICKIMOHHOI'O THUMA IPOBOJAATCS C MCIIOJB30BAaHUEM IIPE3CHTALNH,
BBINIOJTHEHHBIX C MOMOIIBIO TPOrPaMMHOTO Mpoaykra PowerPoint;

3. UCIIOJIb30BaHUE BUPTYAJIbHBIX JJAOOPATOPHBIX paloT.

[lepenaua HEOOXOAMMBIX TEOPETHMUECKUX 3HAHUH U (POPMHUPOBAHHME OCHOBHBIX
IpeCTaBICHUHN 10 KypCy IPOUCXOIUT € UCIIOJIb30BAaHUEM MYJIbTUMEAUMHOT0 000py10BaHHUS.

CamocrosrenbHas padoTa CTYJCHTOB HAalpaBlI€HA Ha 3aKPEIICHHUE TEOPETHUYECKOIO
MmaTtepuaia, U3JI0XKEHHOro IpenojaBaTeleM, Ha MpopabOTKy TeM, OTBEJCHHBIX Ha
CaMOCTOSITEJIbHOE H3Y4YEHHE, Ha IMOATOTOBKY K IPAKTUUYECKUM 3aHATHUSM, BBIIIOJIHEHUE
JIOMAIIIHUX 3aJaHuH, HanmucaHue pedepara, HOArOTOBKY K KOHTPOJIbHBIM paboTaM U UTOTOBOMY
3a4eTy 10 JUCLIMILIMHE.

B kadecTBe OLEHOUYHBIX CPEICTB Ha MPOTSIKEHUU CEMECTPa HCIOJIb3YIOTCS: YCTHBIN
OIPOC, TECTUPOBAHHUE, MMCbMEHHBIN OMPOC, KOHTPOJIbHBIE PAOOTHI CTYACHTOB.

6. YueOHO-MeTOANYeCKH e 00eclieYeHHe CAMOCTOSITeIbHON PadoThl CTYIeHTOB

[To nucuunnmune «KOHCTPYKIIMOHHBIE U HHCTPYMEHTAJIbHBIE MaTepUalbl B TOPHOM JIEJIE»
IpeIyCMOTPEHa ayAUTOpHAs U BHEAYJAUTOPHAs CaMOCTOsITeIbHAs paboTa 00ydaromuxcs.

Buasl camocrositenbHOM paboThl (00BEM 4acOB, OTBOJIUMBIX HA CAMOCTOSITENIBHYIO paboTy
10 yueOHOMY ruiaHy — 123,14acoB):

OneHouHble cCpeAcTBa JUIsl TEKYIIEro KOHTPOJISl YCIIEBAE€MOCTH, IPOMEXYTOUHON
aTTECTallMU M0 UTOTaM OCBOEHHMS TUCIUILIUHBI.

IIpuMepHBIi TepedeHb TEM I CAMOCTOSITEIBHOTO U3yUEHHUS:

1. XapakTepHble IPU3HAKK arperaTHbIX COCTOSHUN BelecTBa. OCHOBHBIE THUIIBI
KpuUcTaJIMueckux  pemerok.  [lomumopdusm.  Anuzorponus.  Tekctypa — MeTanja.
Knaccudukanus merannos.

2. JlebexTsl cTpoeHUsT KpUCTATUTMUECKUX TeJl. TodeuHble, IMHSHHBIC (IUCIOKAINN) 1
noBepxHocTHBIE AedekThl. [L1oTHOCTh Aucnokanuii. BnusHue Temneparypsl Ha IJIOTHOCTh
nedeKToB.

3. BiusHus nedekToB KpUCTAIUIMYECKON pEIIeTKHM Ha MPOYHOCTh MeTaioB. I'paduk
3aBUCHUMOCTh IIPOYHOCTH OT INIOTHOCTH J1e()eKTOB

4. Haksnen, Bo3Bpar (OTABIX, MOJIUTOHU3ALMS) U PEKPUCTAIIIN3ALIUS.

5. Onucatp npouecc Kpuctamuzanuu. JleHapuTHas JUKBaIus.

6. CBolicTBa METAJIJIOB C IIpUMEpaMu. MexaHN4ecKhe CBOMCTBAa MeTaioB. OCHOBHbIE
MOKa3aTeNu MPOYHOCTH M IUIACTUYHOCTH, BBISBISEMbIE TPU CTATHYECKUX HCIBITAHUSX.
JuarpamMma pacTsKeHUs.

7. TBepmocTb. MeTonbl U3MEpPEHUsI TBEPAOCTH W obiacTh ux nmpumeHeHus. [IpuBectn
NPUHLUIIAAIBHBIE CXEMbI U3MEPEHUSI TBEPAOCTH.



8. JluHaMUYeCcKUe HCIBITAHHS META/NIOB M HWCIBITAHUS TMPH MEPEMEHHBIX Harpys3Kax.
[TpunuMnuanbHbIE CXEMBI. Y JapHas BA3KOCTb, YCTAJIOCTh, IPEIE] BHIHOCTUBOCTH.

9. CnnaB. OxapakTepHu30BaTh OCHOBHBIE TUIIBI CIIJIABOB

10. Juarpamma coctosiHusA. MeToiuKa MOCTPOCHUS IUarpaMM COCTOSHHUSI Ha MPUMEPE
cruiaBa Pb-Sb. IlpaBuiio oTpeskos.

11. JluarpaMMbl COCTOSIHUSA CILIaBa, KOMIIOHEHTBI KOTOPOT'O B TBEPIOM COCTOSIHUH
HEPaCTBOPHUMBI, 00Pa3yIOT MEXaHHUECKUE CMECH CBOMX MPAKTUUECKU YUCTHIX 3epeH
(mampumep, Pb-Sh, Sn-Zn). JlukBarus. Cxemsl cTpykTyp. da3oBbie IpeBpalieHust B CHCTEME Sn-
Zn.

12. luarpaMma COCTOSIHMSI CIlJIaBa, KOMIIOHEHTHI KOTOPOTO HEOTPAaHUYEHHO PACTBOPUMBI
npyr B apyre (Hampumep, Cu-Ni). @a3zoBble npeBpamienusi B cucreme Cu-Ni. JlukBamus B
cucreme Cu-Ni

13. /lnarpaMma cOCTOSTHUS CILIaBa, KOMIIOHEHTBI KOTOPOT'O 00pa3yroT yCTOHYNBOE
XUMHUYecKoe coenHenue (Hanpumep, Mg-Ca).

14. lnarpamMma COCTOSIHUS CIIJIABOB M3 JBYX KOMIIOHEHTOB OIPAaHHYEHO PACTBOPHUMBIX B
tBepaoM cocrossuun (Hampumep, Cu-Ag, Al-Cu). dasossie npeBpainenust B cucreme Cu-Ag.
CxeMblI CTPYKTYP.

15. Jluarpamma Fe-Fe3C. Tsepasie da3zwr cuctemsl Fe-Fe3C. da3oBbie npeBpalieHus B
crunaBax Fe-Fes;C. [puHnunuanbabie CXeMbl MUKPOCTPYKTYP JKEJI€30yTIIEPOAUCTHIX CIIABOB.



7. OueHoYHbIE CPeCTBA /IJIsl POBeAeHH s POMEKYTOUHOI aTTeCTAllNU
a) [lnannpyemble pe3yabTaThbl 00yUeHNsI H OIIEHOYHBIE CPEICTBA /IJIs IPOBeAeHHs MPOMEKYTOYHOM aTTeCTAlNM:

CTpyKTypHBIH
JIEMEHT

KOMIICTCHIIM U

[Tnarupyemblie pe3yiabTaThl O0ydeHUS

OueHouHble CpeCTBA

OIIK-1

CriocoOHOCTBIO pemaTh 3aJa4d  Mpo(ecCHOHANBHONW JEeSITEIbHOCTH Ha OCHOBE HH(OpPMamuMoOHHOW © OMOIHOrpaduyuecKoil KylnbTypbl C TNPHUMEHEHUEM
MH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI M C YUETOM OCHOBHBIX TpeOOBaHH MH(OpMAMOHHON 0€3011aCHOCTH

3HaTe

- (pU3MKO-MEXaHUYECKHE CBOMCTBA HOBBIX
KOHCTPYKLIMOHHBIX MaT€pHaJIOB U METOMAbI UX
OLICHKU;

-Tpe0oBaHus, HpeabsBIsieMble K
KOHCTPYKLIMOHHBIM MaTepuaiaM U TPUHLIUIIBI
UX BbIOOpA;

- B3aUMOCBS3b MEXIY CTPYKTYPOH, COCTaBOM
u CBOMCTBaMH KOHCTPYKLIMOHHBIX
MaTepUasoB.

Ilepedyens BOpocoB

Tema 1.1. OcnoBuble nonatusa. Lenp u 3amaun nucuuruinabl. Knaccudukanuss MaTepuanos.
CrpoeHre KpUCTAJUTMUECKUX BEILIECTB.

1. [lepeuncnure OCHOBHBIC OTIMYMA XUMHUYECKON U usmueckor cpszeld. Kak Bua cBszu
CKa3bIBAa€TCs Ha CBOMCTBAX BEILECTB?

Uro Takoe kpucTamnudeckas pemierka? OnuiuTe OCHOBHBIE THIIBI petieTok bpage.
Kakue kpucramnueckue peneTku Ha3blBaroTCs UJI€aIbHBIMU U pealbHbIMU?

Onuumre KpUCTANINYECKOEe U aMOpP(HOE CTPOCHHE BEIIECTB.

HazoBuTe 0OCHOBHBIE IpyMIIbl KPUCTAIUIMUECKHUX BEIIECTB.

Uro Takoe «aHU30TPONHs» (PU3MUECKUX CBOMCTB?

Onuiute aMop(PHO-KPUCTATUTMYECKYIO CTPYKTYPY.

UTo moHMMaeTcs Moj TeTepoJeCMUYECKUM cTpoeHrueM? Kakue Bbl 3HaeTe BELIECTBA C
TaKUM CTpOEHUeM?

ok wdEN

7. UYro takoe «da3za»n? Kakue ¢a3oBbie mpeBpaiieHus Bol 3Haere? [IpuBeanre npumepsl.

8. Kak HazpiBaeTcs B3aMOJEHCTBIE CTPYKTYPHBIX COCTABIISAIONINX BellecTBa?

9. Ilepeuncnure U oXxapakTepu3yWTe BUABI B3aUMOJECHCTBUAE CTPYKTYPHBIX COCTABIISIOIINX
BEIIIECTBA.

Tema 1.2. Knaccudukanus wmarepuanoB. DPuznyeckue, MEXaHHUECKHE, TEXHOJOTHYECKHE
CBOIICTBAa MAaTEPHAJIOB U METOJBI UX OMPEIECICHUS.

1. Kakue maTtepuanbl Ha3bIBaIOTCS «KOMIO3UIIMOHHBIMU»? Kakue KOMITO3UTHI HAa3bIBAIOT-
¢ «MCTUHHBIMI»? Kakol coCcTaB U CTPOCHUE UMEIOT KOMIO3UTHI? I [prpo1a KOMIOHEHTOB.

2. Kakue ocHOBHBIE CBOWCTBAa XapaKTEPU3YIOT KaueCTBO MarepHala M 00JacTh €ro Mpu-
MEHEHHUsI?

3. Kax cBoiicTBa Matepuana 3aBUCIT OT CTPYKTYphI? [IpuBenute npumepsl.

4, ®dusnyeckue cBoricta. [lapamerpsl cocTosiHus. CTPYKTYPHBIE XapaKTEPUCTHKH.




CTpyKTypHBIH

JIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouHble CpeICTBA
KOMIIETCHIIUH
5. Mexannueckue cBoictBa. Harpysku. Jledopmanuu u HanpsoKeHHS.
6. [IpoyHOCTHBIE MEXaHUUECKUE CBOMCTBA.
7. Paspymenue tBepabIx Ten. TBEpAOCTh, HCTUPAEMOCTh U U3HOC MaTEPHAJIOB.
8. [lepeuncnure u oxapakTepu3yiuTe OCHOBHbBIE IOTPEOUTEIHCKUE CBOMCTBA MAaTEPUAJIOB.
9. Kak obecnieunBaeTcs kauecTBO MCHOJIB3YEMBIX BelIeCTB M MaTepuanoB? KakoBbl 3ako0-
HOJIaTeJIbHbIE OCHOBBI FapaHTUM KauecTBa U Oe3omacHocTH Matepuainos? Ilepeunciure rpynmnsl
MOKa3aTesel KayecTna.
10.  Oxapakrepu3yiiTe MOKa3aTeNN KadyecTBa COLUAIBHOTO W TEXHHKO-DKOHOMHYECKOTO
3HAYEHUS.
11.  Yro Takoe «cTaHgapTHU3alMs CBOWCTB» MaTepHaioB?
12.  Kaxkwue skcrutyaTalluOHHBIE YCTIOBHS BOSHUKAIOT IIPU IPUMEHEHUN MaTepruaioB?
Tema 1.3. Kpucramnuzanus, KpHCTaLIM4ecKas CTPYKTypa M JAe(PEeKTbl KpUCTAINYECKON
PELIETKU.
1. Kak HazpiBaeTcsi 11000€ OTKJIOHEHHME B KPHCTAINIMUECKOW pELIeTKE OT HJI€aIbHOTO
CTpoeHUS?
2. Kakue Tumnsl 1eeKToB 0 FeOMETPUUECKUM NPU3HAKaM BbI 3HaeTe?
3. Kakyro cTpykTypy MOTyT UMETh TBEp/Ible MaTEpUAIIbI?
4. OxapakTepu3ynTe Makpo-, MUKPO- U CYOCTPYKTYPbl KPHUCTAIJIMUECKUX BEIIECTB.
YmeTh UICHTUQUIMPOBATH Ha ocHoBaHuH | [Ipumepbl TECTOBBIX BONPOCOB

MapKHUPOBKHW KOHCTPYKIHUOHHBIC MATCPUATIBI U

OIPCACIIATh BO3MOKHBIC obnactu
MMPUMCHCHUS.

nux

Jl1st rpaHenieHTpUPOBAaHHON KyOUUYECKOM perIeTKH KOOPAMHAIIMOHHOE YHCIIO COCTABIISET:
a) K12;

0) K8;

B) I'12;

r) K6.

Jnst rpaHeNeHTPUPOBAHHON PEIIETKH YHCIO0 aTOMOB (0a3uc), MpUHAIICKAITUX OTHOU
KPUCTAJUIMYECKOM peleTKe, paBHo...

a) 1;

6) 2;

B) 4;




CTpyKTypHBIH
JIEMEHT

KOMIICTCHIIN U

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

OneHouHble CpeICTBA

r) 6.

Ha pucyHke nokazana cxema u3MepeHus TBEPAOCTH IO METOAY:
a) Bukkepca,

0) bpunems,

B) Pokgena,

r) [opa,

1) Mooca.

K ToueunsIM gedexTaM OTHOCHT. ..
a) BaKaHCHH;

0) KpaeBbIe JUCITOKAIUH;

B) TPaHMUIIBI pa3jiena,

') BUHTOBBIE JIMCIIOKAIINN.

Bnanets

METOJaMM OILICHKH SIBJ'IGHI/H\/JI, MPOUCXOAAIINX
pu HaIlpaBJICHHOM U3MCHCHHUU
OKCILTYaTallHOHHBIX CBOICTB
KOHCTPYKIHUOHHBIX MAaTCPUAIIOB.

1)Tumnbl XuMUYeCKOM 1 (PU3NUECKON CBSI3U B BEIIECTBAX (MaTepHasiax)
1. Bap-t KoBasieHTHas CBSI3b U MEXMOJIEKYJSIPHOE B3aMMO/IEHCTBHE
2. Bap-t VonHas cBsI3b M BOAOPOIHAS CBSI3b

3. Bap-T Meramimueckast cBs3b U BaH-/I€p-BaalIbCOBO B3auMo/IeiicTBHE
2)MexaHnueckue CBOMCTBA

1. TIpoyHOCTH: MOHATHE U METOJ] OIPE/IeICHHS

2. TBepmoCTbh: MOHSTHE W METOJ OTIPEACTICHHS

3. VYnapHas BA3KOCTh: MIOHSATHE U METO]I OIIPEIeSICHHS

3) Kpucrannmmuzanus

1. CamonpousBoisibHas KpucTaumzauus. JleHapur.

2. Hecamompon3BoJIbHAS KPUCTALTH3AIM. 3E€PHO.

3. TIomumopdusm. Annorponusi. MOHO U HAHOKPUCTAIUIHI.

4) BoruepTuTh 2JIEMEHTApHYIO STYEHKY U pacCUUTATh IUIOTHOCTh YITaKOBKHU
1. OIK

2. TIK




CTpyKTypHBIH

SJIEMEHT [Tnaaupyemblie pe3yiabTaThl O0y4eHUS OrneHOYHBIC CPEICTBA
KOMITETECHILINU

3. TIK

5) edexTsl KpUCTAITMYECKON PEelIeTKH

1. ToueuHsle

2. Jluneiinue

3. O0beMHBIE

I1K-16

I’'0TOBHOCTBIO BBIIIOIHSTH OKCIICPUMCHTAJIBHBIC U na60paTopHHe HCCIICAOBAaHUA, MHTCPIPCTUPOBATD MOJIYUYCHHBIC PE3YJIbTAThI, COCTABJIATH U 3allIUIIATh OTHCTHI

3HaTh

- BUJIBI M TIOPSZIOK UCCIICIOBAHUS,
- METOAbI U METOAUKHN HCCHCHOB&HHﬁ;

- KPUTCPHH  MOJCIHMPOBAHUS,  METOMBI
00paboTku HHPOpPMALIUU

Tema 2.1. [lony4yeHue uyryHa, crajiu, BETHbIX METAJIIOB.

1. Kakue BemniecTBa Ha3pIBatOT MeTauiamMu? [lepeuncianTe u oxapakTepu3yiTe OCHOBHbBIC
nepezessl B METaTypruu.

2. llBeTHBIE M peIKHE METAJUIbl: OCHOBHBIE CBOMCTBA U 00JIACTH IPUMEHEHHUSL.

3. Meranueckue MOpoIIKOBbIE MaTEPUANIbI: CIIOCOOBI MOTY4YeHUs, 00pabOTKH, JOCTOUHCTBA
Y HEJI0CTaTKH.

4. Knaccuduxaius MeTaJUIMYECKUX MOPOIIKOBBIX MaTEPHUAIOB M0 HA3HAUEHHIO.

5. Meramueckue cTekiia: 0COOEHHOCTH CTPOEHMSI U CBOMCTB, MOIy4YeHue, GopMa U3IEIUi,
00J1acTH IPUMEHEHUS.

6. UyryHsl: cioco0 mosrydeHusi, 00JacTi MPUMEHEHUS, KITaCCH(PHUKAIIHS.

7. Cramu: criocoObl mostyyeHust, 0071acTH MPUMEHEHUS, TPUCYTCTBYIOLIUE TPUMECH.

8. Kiaccudukanmu craseii mo kad4ecTBy, XHMUIECKOMY COCTaBy, HA3HAYCHHIO.

Tema 2.2 ®@a30Bble U CTPYKTYPHBIE ITPEBPALICHUS B CIIIaBax. J(marpamma COCTOSIHUS CILUIABOB.
Cranu v yyryHBI.

1. Kakue ocHoBHBIE (ha3bl 00pa3yroTCs B cruiaBax? OxapakTepusynTe Makpo-, MUKPO- U
CyOCTpYKTYphI MeTayu1oB. KakumMu MeTo1aMu OHM U3y4aroTcst?

2. Kakue cTpyKTypHBIE COCTaBIISIOIINE 00pa3yroTcs B cruiaBax? YTo Takoe JTHKBAIHs?

3. Kakwue (a3oBble U CTPYKTypHBIE IPEBPALICHUS MOTYT MPOUCXOIUTh B CIIaBax?

4. JluarpaMma COCTOSHUS CIUIaBOB: YTO MOKa3bIBA€T, KaK CTPOUTCS U MPUMEHSETCS?

5. XKenezoyrnepoaucTeie CIUIaBbl: OMUIIUTE (PAa30BBIN COCTAB, CTPYKTYPY, AUArpaMMy
COCTOSIHUSL.




CTpyKTypHBIH
JIEMEHT

KOMIICTCHIIN U

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

OneHouHble CpeICTBA

Tema 2.2. YnpapieHue cCBOMCTBaMU CIUIABOB U U3/IEIHI.

1. OnumuTe MexaHMYECKOe BO3/CICTBHIE HAa CBOMCTBA BELIECTB U MaTEPHUAJIOB.

2. Onumure TepMUYECKOE BO3/ICHCTBHIE HA CBOMCTBA BEIIECTB I MATEPHAJIOB.

3. Onumwure TepMoMexaHUdeckuil crnocod oOpabOTKH AJIE U3BMEHEHUsI CBOMCTB BEIIECTB U
MaTepHaloB.

4. Onumwure XMMHUKO-TEPMUUYECKUN cIocoO 00pabOTKU ISl U3MEHEHHUS CBOICTB BEILIECTB U
MaTepHaloB.

5. Knaccuduxamum crasueil no kauecTBy, XiMUYECKOMY COCTaBY, Ha3HAYEHHUIO.

6. Kakumu criocobamut MOAU(PUITUPYIOT CTPYKTYPY U CBOMCTBA CTaH?

7. Kak Mapkupyiot cranu?

YMmers

- IOCTaBUTh SKCIIEPUMEHTAIbHYIO CEPUI0 IO
IIPEIOCTABIIEHHOMY IUIaHY

- CIJTAHUPOBATh U NTOCTaBUTh SKCIIEPUMEHT;

- OLICHUBATh JOCTATOYHOCTh U JOCTOBEPHOCTH
AKCIIEPUMEHTAIIbHBIX JaHHBIX

IIpuMepbI TECTOBLIX BONPOCOB

B yenmpe kpucmannuueckoeo caumka npu HOPMANbHLIX YCIOBUAX OXJANCOEHUs
00pasyromcs:

a) CTONOYaThIe KPUCTAILIBI;

0) METKO3epHUCTHIE KPUCTAILIBI;

B) KPHUCTaJUIbl pa3IndHOi (GopMbl;

') paBHOOCHBIE KPUCTAILIIBL.

Aycmenum - smo...

a) TBEP/BIA pacTBOP BHEIPEHUS B alib(a-Kenese;

0) XUMHYECKOe COeTUHEHHUE JKele3a C YriIepoaoM;

B) TBEP/BI PacTBOp BHEIPECHUS B TaMMa-Kele3e;

I') OTHOPOIHASI MEXaHWYECKask cMech (heppuTa U [IEeMEHTHTA;

) BCE BBIIIETIEPEUNCICHHOE.

U3 nudcenpugedenHvix KayecmeeHHoU KOHCMPYKYUOHHOU CIATIbIO ABNIAEMCA CIAb:
a) Y10A;

0) Cr5cm;

B) A 12;

r) 45;

1) SXHM.




CTpyKTypHBIH
JIEMEHT

KOMIICTCHIIN U

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

OneHouHble CpeICTBA

B 6enom uyeyne yenepoo cooepoicumcs 6 guoe ...
a) MIaCTHHYATOTrO rpadura;

B) XJIOITbEBHUIHOTO IpaduTa;

0) LIEeMEHTHUTA;

I') IAPOBHUIHOTO rpaduTa.

Mapka uncmpymenmanvrou necupogsannou cmaiu cocmasa 0,5% C, 0,8% Cr,
0,8% Mo - smo...

a) SXHM;

6) 05XHM;

B) SXH;

r) 05XM.

1,4%Ni,

Bnanets

HaBBIKAMHM H  MeETOOMKaMu  0000meHus
pE3yNbTAaTOB pEIICHUS, AIKCIEPUMEHTaTbHON
IEeITEILHOCTH, preMaMu
AKCIIEPUMEHTAILHOTO U3YYCHHUS,

METOJIMKOW TPOBEJICHUS TEXHOJIOTHUSCKUX
HKCIIEPUMEHTOB B TAOOPATOPHBIX YCIOBUSAX U
WHTEPIIPETAIIH PE3YIbTATOB

1. IMoay4yeHue 4yryHa, CTajiv, HIBETHbIX METAJIOB.
YyryHbl: c110co0 MOTyYSHHUS.

Cranu: ciocoObl MOTy4YEHHUS.

Menb: ciocoObl MOTY4EHUS.

JlnarpaMMbl COCTOSIHHS IBOHHBIX CILIABOB.
Jluarpamma ¢ HeorpaHHYEHHON PacTBOPHUMOCTbIO
C sBTeTHKOI

C orpaHn4eHHON PaCTBOPUMOCTbIO

®da30Bble U CTPYKTYPHBIE MpeBpalienus B criapax. CTajau 4 YyryHbl.
AycTeHuT U Gpepput

[lepaut 1EMEHTHUT

Jlenebyput u rpadut

WNhPwLwNhdhEDOD e

I1CK-6.2

CrocoOGHOCTHIO BEIOMPATH TEXHOJIOTHIO TIPOM3BOJICTBA PA0OT MO 00OTAIIEHUIO TIOJIE3HBIX MCKOMAEMBbIX, COCTABIATH HEOOXOUMYIO IOKYMEHTAIIUIO

3HaTh

- COBPEMEHHBIE TEXHOJOTHMH (OPMHUPOBAHUS
W3/1eNINN U3 KOHCTPYKIIMOHHBIX MAaTEepUasoB;

- COBpPEMEHHBbIE  CHOCOOBI  TOJIyYEHUS
MaTEpHAJIOB c 3a/IaHHBIMH

Tema 3.1. Crekio

1. Crekio, cocTaB, CTpOCHHE.

2. Knaccudukanus crexon.

3. OnTuyeckne CBOHCTBA CTEKOJ.




CTpyKTypHBIH
JIEMEHT

KOMIICTCHIIN U

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

OneHouHble CpeICTBA

9KCIITyaTallMOHHBIMH CBOWCTBAMU,

- CTPOCHME M  CBOWCTBA MAaTepHalOB,
IIPUMEHSEMBIX B TOPHOM J€ll€, CYIIHOCTb
SIBJIGHI/If/'I, IMpouCXoasAIMX B HHUX B YCIOBHUAX
9KCILTyaTaluy U3LCIINN.

4. Jlmarpamma (a3oBbIX IIEPEX0JIOB B KPEMHE3EME.
5. Buusl 1eeKToB CTEKOM.
6. CnocoOsI oydeHust 1 00padOTKU CTEKO.

Tema 3.2. Heopranuueckue CTpOUTENbHbBIE MaTEPUATIbI

1. Yro nazwiBaeTcst 6eroHoM? OXapaKTepu3yiHTe KOMIIOHEHTHI OETOHA: X POJb, TPEOOBAHUS K
KauecTBy. OnUIINUTE CTPYKTYpYy O€TOHA.

7. CrenuanbHble T00aBKH, BBOJMMBIC B OSTOH: HA3HAYCHHE U IPUMEPHI T0OABOK.

8. Knaccuduxanum 6eTOHOB MO MJIOTHOCTH, CTPYKTYPE U BUAY BSHKYIIMX BEIIECTB.

9. Kiaccuduxanuy 6ETOHOB 110 BULY 3aIIOJHUTENS, YCIOBHSIM TBEPACHHS U HA3HAYCHHIO.

10. TpeGoBanus k 6eTOHAM U OETOHHBIM CMECSIM.

11. CunukatHble MaTepHaNIbl U U3JICTUS aBTOKJIABHOTO TBEPACHUSI.

12.CtpouTtenbHble pacTBOPHI: BU/Ibl, IPUMEHEHHUE.

Tema 3.3. Pa3prIXjieHHbIE, TUCIIEPCHBIE U KAMEHHBIE MaTE€pPHAJIb

1. [laiite ompeneneHne ropHbIM NopojaaM M MuHepanaM. Kakue reHeTMueckue THIbl TOPHBIX
nopox Bbl 3Haere? IlpuBenute nmpuMepsl ropHBIX Nopoxa. Kak HCHONIB3YHOTCS B HapOAHOM
XO035IICTBE TOPHBIE MOPOIbI?

2. TlpuponHble KaMEHHbIE MaTepHallbl: 00JaCTH MCIIOJIb30BaHUs, JOCTOMHCTBA U HEJOCTATKH.

3. Ilepeuncnute BuAbBI 00paOOTKM MPHUPOJHBIX KAMEHHBIX MAaTE€pPHaIOB M MEPEUYHCIHTE
COOTBETCTBYIOIIME UM I'OTOBBIE U3EINUS.

4. Kak mnpousBoasTcs yaapHas MU aOpasuBHas o0paOOTKHM KaMmeHHoOro Matepuana? Kakue
noJy4aroT (akTypsl kKamMHs? KakoBsl 00J1aCTH UCTIOIB30BaHUS 00pAaOOTAaHHOTO KaMHs?

5. Tlepeuncnute crnocoObl W3rOTOBJIEHUS MPUPOIHBIX KAaMEHHBIX MaTE€pPHAJIOB U MOJydyaeMble
BUJBI U3ICIIHMN.

6. OxapakrepusyiiTe Tpy000OpabOTaHHBIE KaMEHHBIC W3JCIHS M 00JIACTH WX NPUMCHECHHE.
Kakue TpebGoBaHMs MPEIbSIBISIOTCS K TOTOBOMY PUPOIHOMY KAMEHHOMY MaTepuairy?

7. Tlouemy mpouMCXOIUT pa3pylleHHEe KaMeHHbIX MmaTepuanoB? Kakue NPUMEHSIIOT METO]IbI
3aIUThl KAMEHHBIX MaTEPUAJIOB OT pa3pylIeHUs?




CTpyKTypHBIH
JIEMEHT

KOMIICTCHIIN U

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

OneHouHble CpeICTBA

Tema 3.4. [TonumepHbie MaTepHabl

1. CocraB, cTpoeHHe U CTPYKTYpa MOJUMEPHBIX BemiecTB. Kimaccudukarus mo XUMHYECKOMY
COCTaBY OCHOBHOM IIEITH.

2. Buasl cBsi3eli B MaKpOMOJIEKYJIaXx IOJIMMEPHBIX BemiecTB. Kiraccupukamus mo xumude-
CKOMY COCTaBY COCTABHBIX 3BE€HBEB.

3. OmHOpOIHBIC TMOJMMEPHBIC BEIIECTBA W COOCTBCHHO IIOJIMMEPBI: CTPOCHHE, IPOHC-
XOXJICHUE.

4. DuU3NYECKOE COCTOSHUE MOJTMMEPOB.

5. Opranuueckue MOJIMMEpPHBIE MaTE€pUANbl: MPUMEPbl MaTepUaloB, CBOWCTBA M O0JACTH
MIPUMEHEHUS.

6. Heopranunyeckue mojauMepHble MaTepuasbl: MPUMEPHl MAaTEpUANOB, CBOMCTBA W 00JacTH
MIPUMEHEHUS.

7. TlomumepHble TUTacTUYECKHE MaTepuanbl  (MJIACTMACChl):  COCTaB, XapaKTEPUCTUKA
MaTepHaJioB U U3/ Ha UX OCHOBE.

Tema 3.5. Kepamuka

1. Knaccudukanus kepaMuKu.
2. TlomyueHune KepaMHKH.

3. CaoiicTBa KEpaMHKH.

4. IlpuMeHeHue KepaMHUKU.

Tewma 3.6 JlpeBecHble MaTeprasl

2. CaolicTBa IpeBECUHBI.

3. Matepuaisl u3 ApEeBECHHEI.

4. 3amuTa JpeBECHHbI OT YBIAKHEHUS, 3aTHUBAHUS U BOCIIJIAMEHEHHS.
5. JlocTomHCTBA IPEBECUHBI.

Tewma 3.7. IlneakooOpa3yromue U CMa304HbIE MaTePHUAITbI
1. Kakue matepuanbl Ha3bIBaIOTCS «IUIEHKOOOpasyrommmuy? Kakwe rpynmbl IUIEHKOOOpa-
SYIOIMNX MaTCpuajioB BbI 3Haete? KakuMu OCHOBHBIMU HOTpe6I/ITeJ'IBCKI/IMI/I CBOMCTBAaMH OHU




CTpyKTypHBIH
JIEMEHT
KOMIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

OneHouHble CpeICTBA

JIOJDKHBI 0071a1aTh?

2. OxapakTtepusyiTe Kiesiue MaTepralibl, UX Ha3HaueHHE U 00JIACTH UCIIOIH30BAHUS.

3. Oxapakrepu3yiTe repMEeTUKH, X Ha3HauYeHHE U 00JIaCTHU UCIIOIb30BaHUS.

4. OxapakTepHu3yHTe JaKOKPAaCOUYHbIE MaTepHallbl, X Ha3HAYEHHUE U 00J1aCTH UCIIOJIb30BaHUS.
5. Kaxue marepuanbl Ha3bIBalOTCS «CMa3ouHbIMU»? Kakue BUBI CMa304HBIX MaTepHAJIOB BbI
3Haere?

6. KakoBbl 00nacTd HNPUMEHEHMsS CMa30YHBIX Macell, IUIACTUYHBIX CMa3oK, TBEPJbIX CMa-
304YHBIX MATEPHAIIOB, CMa30YHO-0XJIAXKIAIOLIUX KUAKOCTEN?

Tema 3.8. Bsixymue matepuaibl

1. Kakue BemiecTBa Ha3bIBAIOTCA «MHHEpPAIbHBIMU HEOPTaHMUECKUMHU BOKyIIMMu»? KakoBa B
00111eM cirydae TeXHOJOTUs uX nosydeHus? Kakue maTepralibl M3roTaBinBalOT Ha UX OCHOBE?
7. Kakue (U3HKO-XMMHUYECKHUE MPOIECCH MPOUCXOMIAT C MUHEPATbHBIMH HEOPTaHUYECKUMHU
BSDKYIIUMH B TpOIecCe HX UCMonb30oBaHuA? Kakyio CTpykTypy NpeacTaBiisieT coOou
LIEMEHTHBIN KaMEHb MOCIIE TBEPACHUS?

8. Kakme BsDKyIIuMe HA3BIBAIOTCS «BO3AYNIHBIMU»? Ha3oBHTE TPYMIBI BSDKYIIUX IO XU-
MHYECKOMY COCTaBY.

9. Kakme BsDKyIIME HA3bIBAIOTCS <«THApPABIMYCCKUME»? Ha3z0BUTE Tpynmbel BSOKYIIMX 10
XUMHUYECKOMY COCTaBY.

10.Kakue BsOKyIIME HA3bIBAIOTCS BSOKYIIMMH aBTOKJIABHOTO TBepjacHHs? M3 KakuX OCHOBHBIX
4yacTeil OHU COCTOST?

11.Yto Takoe «mopTiananemenT»? Kakwe Buapl mopTiaHaneMeHTa Bbl 3Haere? Kakumu
NOTPEOUTETHCKUMHU CBOMCTBaMHU OH 00nagaer?

12.Yto Takoe «rIMHO3EMHCTHIA 1eMeHT»? KakuMu moTpeOUTETbCKUME CBOHCTBAMH OH
obOmamaet?

13.Kakne meMeHThI Ha3bIBAIOTCS PACHIUPSIOMUMUCT U Oe3ycajpounbiMu? Kakumu po0aBkaMu
PETyIUPYIOTCS OTH CBOMCTBA IleMeHTa? KakoBbl 0011aCTH MPUMEHEHHSI 3TUX [IEMEHTOB?

14.C kaxoii 11eN1bI0 UCTIONIB3YIOTCS Pa3IuIHbIe JOOABKU ISl IIEMEHTORB?

15.MeTop! 3aIUTHI IIEMEHTHOTO KaMHS OT KOPPO3UH.




CTpyKTypHBIH
JIEMEHT

KOMIICTCHIIN U

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

OneHouHble CpeICTBA

Tema 3.9. Pe3uHoBbIe MaTepHralibl

1. Kakue w™arepuansl Has3bIBalOTCS «pe3uHOBbIMM»? Kakoil cocTaB HMMEIOT pPE3MHOBbBIE
Marepuaiibl?

2. Knaccudukanus pe3smHOBBIX MaTEPUAIIOB 110 HA3HAYCHUIO U 00JIACTH IPUMEHEHHS.

3. Kakue BemiecTBa Ha3bIBAIOTCS «OPraHUYECKUMU BSKYIIMMHU BerlectBamu»? [lepeuunciure
OCHOBHBIE BH/Ibl OPraHUYECKUX BSDKYILIUX BEILIECTB.

4. Kakue Marepualbl U3rOTABIMBAIOT Ha OCHOBE OPraHMYECKUX BSOKYIIMX BemiecTB? OOnactu
UX UCIIOJIb30BAHUS?

YmeTs

- OIpeneNsTh BO3MOXHBIE  00JIaCTH
palMOHAJIBHOTO IPUMEHEHUS COBPEMEHHBIX
KOHCTPYKLIMOHHBIX MaTe€pHajoB;

- NPUMEHATh 00OpYyIOBAaHUE U MPUOOPHI IS
aHaJIN3a CTPYKTYPbI U CBOMCTB MaTepUAJIOB;

- OLIEHHWBaTh T[IOBEJCHHE MaTepuaia H
IIPUYMHBl  OTKa30B JeTajlled MalluH IpU
BO3JICHCTBUU Ha HUX Pa3IUYHbIX
9KCIUTYaTallMOHHBIX (PAKTOPOB.

I[IpumepbI TeCTOBBHIX BONPOCOB
Buicoxoti mennouzonayuonnou cnocobHocmvplo u xopouteli niagyiecmoio 0o1adaiom
NIACMMACCbl MUnd...
a) TIOJIMaMU/IOB;
0) IEeHOIIacTOB;
B) CJIOMCTBIX IJIACTMACC;
I') OPraHUYECKOTO CTEKIIA.
Oonum u3z HedoCmMamrko8 NIACMMACC ABAEMCSL:
a) MJI0XHWe AUAJICKTPUUECKUE CBOMCTBA;
0) HU3Kas yAelbHAas TPOYHOCTD;
B) TJIOXas TEXHOJIOTHYHOCTb, CIIOKHOCTh NIEpepaboTKU B U3JIENNE;
T) [0JI3y4YECTb;
1) HET BEPHOTO OTBETA.
Mamepuanamu 018 uzonAYUU MOKONPOBOOAWUX YaACmel ABTISAIOMCAL. ..
a) IPOBOJHUKY;
0) MarHUTHBIE;
B) IUDJICKTPHKHU;
T') MOJIYIPOBO/IHUKH;
1) BCE BHITICTICPEUNCIICHHBIE.

Bnanets

- METOJIaMHU BbIOOpa [1apaMeTpoB
TEXHOJIOTUYECKOT0 Ipolecca HM3TOTOBJICHUs
KOHCTPYKIIMOHHBIX MAaTE€pPHAaJIOB C 3aJaHHBIMU

4. VYmupapineHUe CBOWCTBaMH CIUIABOB U U3JIEIUN.
1. Onumure MEXaHWYECKHA U TEPMOMEXAHHMYECKHUH CrmocoO BO3JCHCTBHME HA CBOMCTBA Be-
IIECTB U MaTEPHAJIOB.




CTpyKTypHBIH

HIIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouHbIe CPECTBA
KOMITCTEHIHH
CBOICTBaMH; 2. OmumuTte TePMUYIECKOE BO3/ICHCTBUE HA CBOMCTBA BEIIECTB U MAaTEPHAJIOB.
- HaBBIKAMHU BbIOOpa MaTepuaioB U criocoboB | 3. ONUIINTE XUMHUKO-TEPMUYECKUH croco0 oOpabOTKH Ui M3MEHEHHUsS CBOWCTB BEIECTB H
uX 00pabOTKH B 3aBHCUMOCTH OT MaTepuaJIoB.

IIPEbABISEMBIX TPEOOBAHUI;

- HaBBIKAMU COBPEMEHHBIX METOJOB aHaIU3a
CTPYKTYPBl M OIIPEACIICHHUS MEXAHMYECKUX
CBOMCTB MaTrepHuaJoB.




0) Ilopsinok mpoBedeHUs] NPOMEKYTOYHOH AaTTECTAIMM, TMOKA3aTeJM M KPUTEPHUH
OLICHUBAHMUS:

[IpomexxyTounast arrectanus o aucuurinie « KOHCTPYKIIMOHHBIE U UHCTPYMEHTAJIbHbBIC
Marepuanbl B TOPHOM J€Jie» BKJIKOYAET TEOPETUYECKHE BONPOCHI, MO3BOJISIOLINE OLEHUTH
YPOBEHb YCBOCHHSI OOYYAIOIIMMUCS 3HAHUHM, U MPAKTUYCCKUE 3aJaHUs, BBISIBISIFOIINE CTEIICHb
c(hOpMHUPOBAHHOCTH YMEHUH U BIAJCHUIA, TPOBOAUTCA B (hopMe 3aueTa.

3aueT Mo JAaHHOUW AMCHUIUIMHE MPOBOIUTCS B YCTHOU (hopMme.

Iloka3aTesin M KpUTEPUH OLICHUBAHUA 3a4eTa:

— Ha OLEHKY «3a4TeH0» OO0YyYaroUIMiicsi NEMOHCTPUPYET YPOBEHb C(HOPMHPOBAHHOCTH
KOMIIETEHIIM OT BBICOKOTO JO IOPOroBOT0, AEMOHCTPUPYET 3HaHHE Y4eOHOro marepuara,
HABBIKH BBITOJIHEHUS TPAKTUYECKUX 3a/IaHUM.

— Ha OIICHKY «He3aYTeHO»— OOydJarolmuiicsi ASMOHCTpUpYyeT 3HaHus He Ooiee 20%
TEOPETUYECKOI0 MarepHuasia, MAOMYCKAaeT CYIIECTBECHHBbIC OIMMOKH, HE MOXKET I0Ka3aTh
MHTEJUIEKTYaJIbHbIC HABBIKU BBIITOJIHEHUS IPOCTHIX 3aJaHH.

8. YueOHO-MeTOANYECKOE U HH(POPMAIIMOHHOE o0ecnieyeHne TUCIHIIUHbI
a) OcHoBHas JUTEpaTypa:

1. 3emckos, IO.II. Marepuanosenenue : yuebnoe mocobue / FO.II. 3emckoB. — CaHKT-
[lerepoypr : Jlamp, 2019. — 188 c. — ISBN 978-5-8114-3392-6. Pexxum nocryma:
https://e.lanbook.com/book/113910

2. Ilepesepro, B.I1. MarepuanoBenenue : yae6Hoe mocodbue / B.I1. TlepeBepToB. — Camapa:
CamI'VIIC, 2016. — 136 c. Pesxxum noctyna: https://e.lanbook.com/book/130341

3. IMactoruna, O.B. MarepuanoBenenue: ydeOnoe mocoome / O.B. IlactormHa. — MuUHCK:
PUIIO, 2018. — 264 c¢. — ISBN 978-985-503-790-4. Pexxum  nocrtyna:

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

0) lonojiHUTeILHAS JIUTEPATypa:

1. H.B. lllyobuna MarepuasnoBezieHre B TOpHOM MamuHocTpoeHun M: Uzn-so MITY,
2000.-272 c.

2. ®etuco [.Il., Kapnman M.I. MarepuanoBeeHue M TEXHOJIOTHS METAJIIOB:
Yyeonuk. M.: Bricmras mxkoita, 2002.

3. Jlomtanze B.Jl., ®usnko-MexaHUYECKHWE CBOMCTBA TOpPHBIX Mopoxa. Metoasl nabo-
paTOpHBIX HCclieoBaHu: YueObHoe mocodue st By30B. — JI.: Heapa, 1990.

4. [lepnonnueckue uznanus: «MatepuanoBeneHue», «MeTamibh»

5. Pxesckas C.B. MarepuanoBenenue: Yue6. — 2-e 3., nmepepad. u gom. — 2005.

6. MarepuanoBeneHue M TEXHOJOTMS ~ MaTe€pHalloB  [dJEKTPOHHBIM  pecypce]:

yuaeb.nmocobue / mox. pen. A.W. bateimeBa u A.A. Cmonbkuna. - M.: UHOPA-M, 2013. - 288 c.
- Pexxum noctyma: http://znanium.com/catalog.php. - 3aru. ¢ skpana. ISBN 978-5-16-004821-5.

B) MeToauyecKkue yKazaHus:

1. [MappynoBa M.B., I'myxoBa A.lIO., T'opmoa O.E. MarepuanoBenenue: MpaKTHKYM.
YyeOHoe mocobue s cryneHToB crnenuanbHocTH 130405 «OOoramieHue MOJIE3HBIX
uckomnaemsbix». Marauroropck: 'OY BIIO «MI'TY», 2006. — 168 c.

MeTtonudeckue yka3aHusl O BBIMOTHEHUIO MPAKTUYECKUX PabOT ¥ MHIUBUIYATHHBIX
JIOMAITHUX 33/IaHUH MPEICTaBICHBI Ha 00pa3oBaTebHOM mopTasie MI'TVY.
Pexxum nmocryna: https://newlms.magtu.ru/

2. Yepkacos, P.B. Marepuanosenenue. [Ipaktuky™m : yaeOHO-MeToandeckoe nocobue / P.B.
Yepkaco. — Jlumnenk : Jlunenkuii ['TIY, 2018. — 66 c. — ISBN 978-5-88526-975-9. Pexxum
noctyna: https://e.lanbook.com/book/



https://e.lanbook.com/book/113910
https://e.lanbook.com/book/130341
https://e.lanbook.com/book/131800
https://newlms.magtu.ru/
https://e.lanbook.com/book/

r) [IporpammHuoe obecnneuenue u UHTepHeT-pecypceb:

Haumenosanue 110 Ne norosopa Cpok neicTBHUE TUIEH3UU
MS Windows 7 J11-1227 ot 08.10.2018 11.10.2021
MS Office Ne 135 ot 17.09.2007 6eccpodHo
Kaspersky Endpoint Security | /1-300-18 ot 21.03.2018 28.01.2020
115t On3Heca-CTaHIapHTHBIN
7Zip CcBOOOIHO pacrpocTpansemMoe | 6ecCpoyHo

1.  Topnas sHumkioneaus http://www.mining-enc.ru/
2.  T'opunompowmsinuienHsii moptain Poccun http://www.miningexpo.ru/

3. Topusrit MH(POPMALMOHHO-aHATUTUIECKUN Or0JIIeTEHb http://www.giab-
online.ru/rubrics

4, M3znarensckuii nom «Pyna m Metamibsl» EXeHelenbHOE HOBOCTHOE 3JIEKTPOHHOE
uznanne "Ore&MetalsWeekly http://rudmet.ru/

5. NudpopManinoOHHO-U3IaTENBCKUM  LIEHTP IO TEOJIOTMM M HEIPOIOIb30BAHUIO
http://www.geoinform.ru/

6.  HayuHo-rexHuueckuii kypHan «[OpHas MPOMBIIUIEHHOCTB»  http://mining-
media.ru/ru/

7. betonsbl. Marepuansi, TEXHOJIOTHUH, obopynoBaHue

http://www.bibliotekar.ru/spravochnik-70/index.htm
8.  Caiir m3marennckoro komiuiekca OOO «Hayka u TexHosiorum» http://www.nait.ru/
(http://www.nait.ru/journals/index.php?p_journal id=2#)
9. HudopmanmonHas cucrtema — ExuHOE OKHO JOCTyIa K 00pa3oBaTelIbHBIM pecypcaM. —
URL: http://www.window.edu.ru.
10. HattmonaneHass WH(OpPMAMOHHO-aHAIMTHYECCKAs CUCTeMa — POCCHHCKHMN WHICKC

HayuHoro nutupoBanus (PUHII). — URL: https://elibrary.ru/project_risc.asp.

11. TlouckoBasg
https://scholar.google.ru/.

CHUCTEMaA

Axanemust

Google (Google Scholar). - URL:

9. MaTepuaibHO-TeXHHYECKOe o0ecneyeHne TUCIHMINHbI
MarepuaibHO-TEXHUYECKOE 00ecrieueHne JUCITUTUTMHBI BKITIOYAET:

Twumn u Ha3BaHUE AyIUTOPUHN

OcHalenue ayguTopuu

Jlexuumonnas aynuropus 104

MynbTUMEANITHBIE CPEACTBA XPAHEHHUS], IEpENadn U
NpeJCcTaBIeHNs yueOHOM nHpopmanuu

Jlabopartopus oboramieHus
MOJE3HBIX UckomaeMbx 013

1. Mukpockornbl

2. Kounnexmust kaMeHHOTro Matrepuania

3. MoHTHpPOBaHHBIE TUTU(BI

4. OO0pa31ibl TOPOIIKOBBIX MaTEPUAIOB

5. OT4YeTsl M0 MUHEPATIOTHYECKOMY aHATN3y MEIHO-
[IUHKOBBIX PYA

6. YepTeku OCHOBHOTO U BCTIOMOTATEIIHLHOTO
obopynoBaHus

1. Becwi

8. pH-metp

9. BUHOKYISIpHBIE JTYTIBI

JlabopaTtopust 9

Ananuszatop nzobpaxenus Munepan C-7

KomMmnbroTepHslii Ki1acce

[epconanbhbie KOMIBIOTEPHI ¢ TakeTrom MSOffice,
BBIX07I0OM B IHTEpHET M ¢ JOCTYIIOM B DJICKTPOHHYIO
nH(OPMAIIMOHHO-00pa30BaTENLHYIO Cpely YHUBEPCUTETA

Aynuropuu 1Ji CaMOCTOSITENIbHOMN
paboThI: KOMITBIOTEPHBIE KIIACCHI;
quTaIbHBIE 3aJb6I OMOIHOTEKN

[MepconanbHbie KoMIbIOTEpHI ¢ makerom MSOffice,
BbIX0JIOM B VIHTEpHET U C JOCTYIOM B 3JIEKTPOHHYIO
WH(POPMAITMOHHO-00Pa30BaATENHHYIO CPEly YHUBEPCUTETA

HOMGH.[GHI/IG UL XpaHCHUA U

Crenaxku 7151 XpaHeHHsI y4eOHO-HATIIIHBIX TOCOOUH 1
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Tun 1 Ha3BaHUE ayAUTOPUH OcHallleHne ayauToOpum

npopHIAKTHIECKOTO y4eOHO-METOJMUECKON JOKYMEHTAIUH.
00cy>)KMBaHUs y9€OHOTO
000pyTI0BaHUs




