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{lenn

OCBOGHHs [IHCHHIUIMHBEL -
npenycMoTpeHHbX TpebopaHuaMu PI'OC BO, cBa3aHHBIX € Hay4HbIMH OCHOBaMH  BhIGOD:
MaTepHana ¢ y4eTOM ero COCTaBa, CTPYKTYPHI, TepMHYecKoM oOpaboTKM M JOCTHrAIOIIHXCA [P

1. OEJA OCBOEHHA IUCHUITIHHBI

npuobpereHue

obuenpotheccHotalbHbIX

KOMITETEH LI

3TOM JKCILTYaTalHOHHBIX H TeXHOIFOTHUSCKHX CBOﬁCTB, HEOOXOIMMEIX JIIIS MAallHHOCTPOCHHA.

3agaun:

HMETE COBPEMEHHEBIC 3HAHHA 00 OCHOBHEIX Ipyrmnax HCOOAb3YEMEIX MaTCpHAIOB, CBOMCTBaxX JTHX

rpymi 1 o6 oGracTH NIpUMEHEHHS,;

IPaBHIBHO OUEHHMBATEH CBOHCTBA TOTC HIH HMHOID Mareprana, aHaJTH3IHPY] YCIHOBHI HI3IOTORICHHS

H3JeNMA 1 CPOK €0 SKCIIyaTa M,

"UMETL HNPABRHIBHO C@)OpMKpOB&HHEI@ Hay4dHBIC IIPEACTABICHHA O PEAIBLHBIX BO3ZMOXHOCTSX

VIYYIIEHAA KAKUX-THOO0 CBOMCTB METAIIIOB MII¥ CIUIABOB ITYTEM M3MEHEHHS ET0 CTPYKTYpPbI;

3HaTL 000 Beex crocobax YIIPOYMHCHHA METAIOB MM CHIaBOB, KOTOPBIE MOTYT obecneunTh

JIONTOBEYHOCTE | padoTOCIIOCOOHOCTE H3AETHIA.

2. MECTO JUCIHUITJIMHBI B CTPYKTVYPE OIOI

Huctunmina «MarepralioBeIeHEE» OTHOCHTCA K 00s3arensHol yacTy 6moka 1 OITOIT BO.

3. INTAHUPYEMDBIE PE3YJBTATHI OBYUYEHW A ITO TUCIANIIUHE

[Tnanupyemele pe3ynbTaTh

06ytICHI/I}I 10  AHCHHIIIIHHE,

COOTHECEHHBIE C IIHaHHPYCMBIMH

pesyibraramMa ocBoeHHA OIIOI (koMIeTeHIUAMY H MHAMKATOPAMH KOCTHIKEHUS KOMIETEHLIHIT)

dopMEpyeMble

InanupyeMele pesynbTaThl 00YYEHH IO AHCLUIIMHE, B
COOTBETCTBHH C HHAMKATOPOM JOCTIDKEHHS] KOMIIETEHLHH

Haumenoranue

(;;gMi’eazejggfi[e I/IH,E[HKaTOp OOCTHXKEHIS OLIEHOUHOFO !

Ko:wnemf syt (K;)?nzgsef;ﬁl::e PesynbTaThl 00yUYEHUS 110 AUCUUNIHHE CpesacTBa |

uHdukaimopa) i

OIIK-1. Crocoben OIIK-1.1. 3Haer BO3MONHBIE | 3HAET CHOCODL! YIPOYHEHUS METANI0B Tecrognie I
AHATIH3HPORATE BapHaHTel  pelUCHWsE 331349 | gni CIltaBos, KOTOpbIE MOTYT BOTIPOCKL.

3a/aqn npohecCHOHANBHOIH oBecIIeunTs LONFOBEHHOCTD w | TIPAKTHYECKIC

NPO(ECCHOHANBHON | HEATEABHOCTH, OLCHHBAR MX 3a0aHNA

JIeATeALHOCTH Ha
OCHOBE HOJIOKEHMH,
3AKOHOB H METOIOB

B obnacTu
MaTeMaTHKH,

ECTeCTBEHHBIX U

TEXHUUECKHX HAYK

HOCTOMHCTBA M HEXOCTATKH

paboTocnocobHOCTE U3Jenys

OIIK-1.2, Ymeer
AHATH3HPOBAThH 320891
npodeccHOHaNBHOM

IeATeALHOCTH  Ha  OCHOBE
[OJIOKEHUH, 3aKOHOB 5§
METOHOE B obnacru

MAaTEeMaTHKH, €CTECTBEHHLIX N
TEXHHYECKHX HaYK

Ymeer 0000WATE W AHATHIUPOBATEH
HHQOpMAaLHIO; AHAITH3UPOBATH
(hazoBble TPEBPALLEHHS npu
HarpeBaHHM W OXJIAKIASHHH CITaBOB,
MOJb3YACE AMarpaMMamu  COCTOSHHMA
JBONHBIX CHOTEM; OMpefensTh
MexaHHYeckye CBOHCTBA npu
CTATHYECKHX H AUHAMUUECKHX
HCITBITAHHAX AHAJH3NPOBATS
pe3yJibTaThl 3THX HCMLITAHHMHA A5
CPABHUTEJILHOH OLIEHKH MAaTepUanos,
BRISRAATE Ha WIndax  THOMYHbIE
CTPYKTYpPHEIE COCTABJIAIOLINE;
HNPOBOAMTE MeTauorpadyyeckuil
aHanu3 [POMBILAEHHLIX CcTaneil U
YYTrYHOB,  LIBETHBIX
CIIIABOR

METALNOB W |




OIK-1.3. Bnapeer Teopuil | Boageer  cnocofHocTE  NPHHHAMATE !
CHCTEM, CHCTSMHBIM | Texnuuecky OGOCHOBAHHBIE pellleHH |
aHAIM30M, HX METOIaMH ¥ | po BRIGOpY MATEpHAJIOB i
HHCTPYMEHTaMH B TpeQyemom 1
obGpeme
OIK-2. CnocoGen | OITK-2.1. 3uaeT npoduneHee | 3naer OCHOBHBIE CpYTIibl TecToBble l
¢opMymTUpOBaTh pasfensi  MAaTeMaTHYecKHX, | cOBpeMEHHbIX MATEePHUAIOB, HX BOMPOCHI. ,
3aMaun || TeXHMUECKHX M €CTECTBOHHO- | cpojicrpa M OGMACTM  MpUMeHeHMs, | TPAKTHUECKNC ‘
NipoecCHOHANBHOMN | HAYYHBIX RUCUMOARH | dyayueckylo CyWHOCTD  ABACHHI IaRANNA
IeATebHOCTH Ha (momyneit) ’ .
) NPOUCXOAALMX B maTepuanax B
OCHOBE 3IHAHWMA oCTEA o !
P — YCHOBHAX [POU3BOLCTB noa :
pA3NENOB BO3AEHCTBUEM BHEHIHMX (AKTOpPOB |
MaTeMaTHIECKHX, (Harpesa, OXNaXjeHHs U Jp.), HX !
TeXHUYECKHUX U BIINHUA HA CTPYKTYDPY, 4 CTPYKTYPbI '
€CTECTBEHHO- Ha CEOliCTRA COBPEMEHHBIX l
HayTHBIX MCTAJITHYCCKHX ¥ HOMETALIHYEeCKUX !
AHCLIMITTHH MaTepHaJIOB |
(monysei) OlK-2.2. YMeeT | Ymeer TIPaBHIIBHO OLIEHHBATL :
hopMymUpoBaTh safadd | cpoicTBA MALHHOCTPOUTENBHBIX l
PO eccHOHANBHOR MATEPUASIOB, AHATHIUPYH  YCIOBUS l
ACATENLHOCTH  HA  OCHOBE | popgropmenna wsieis W CpOK  ero |
3HAHKH POPHUIBHBIX |
IKCMITYATALHH =
pasacinoB MATCMaTHYCCKHX,
TEXHUUECKUX H €CTECTBEHHO- ’
HAYYHBIX RUCLIHITITHH |
{Mogyneit) I
OHK-2.3. Brageer metolamu | Bnageer  HaBbIKAMH  OMpeAeseHHs
{hopMAaNHIOBAHHOTO TBEPAOCTH  KOHCTPYKUMOHHDIX H
KaueCTBEHHOTO ¥ | HHCTpYMEHTANBHBIX MaTepuanoB, ;
KOIITICCTBEHHOTO  OTHCAHUA | haBa7) Ha cBETOBOM MHKPOCKONE |
CHCTEM, METOOAMH 4
HOCTPOEHHS  AHATHTHYECKHX i
Momynei B TpedyemMoM !
obneMe l
4. OBBEM U CTPYKTYPA JTHUCHUIIJINHBI
TpynoeMKoCTs MUCUUIUIAHBL COCTARILIET 4 3a4eTHBIX eIuHMl, 144 yaca,
TemaTuuecknii mian
(popma 00ydeHHs — ouHAadA
KonrakTHas pabora ;
obyuatolmxcs |
C MEeJArOrHiecKHM ;
5 pabOTHHKOM 5 Dopmbl |
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Pazpmen 1. Beepenne. Knaccuburauus |
1 | marepuanos. Kpucrannnuecxkoe 2 1-2 3 3 i
CTPOSHHE METANINIOB. |




5 Pazpen 2. KpurepHu oLeHKH 5 5.3 5 10 3
MATEDHAIOR.
3 Paznexn 3. Inactiueckas nedropmatns i 5 3.4 1 5 2
PEKPHCTALIHIALNA METAJLIOR.
4 Pazgen 4. 3aKoHBE KPUCTANIH3ALHH 5 4 1 2 9
METAJINOB.
5 | Paspgen 5. OCHOBEI TEOPHH CILIABOB. 2 4-6 5 2 4 Pefitunr-kourpo.in |
6 | Pazpen 6. CrinaBel Ha OCHOBE KeTe3a. 2| 7-11 | 10 10 7 PelTuHr-KoHTpOIb 2
-7 | Pazpen 7. LIpeTHbIe METaNMbl H CIIIABBI. 2| 12-13 } 4 4 4
8 | Paspen 8. KoMo3HUHOHHBIE MaTEPHATIbI 2 14 2 3
Pasznmen 9. HanocTpykTypHBIE
9 | matepuansl. Hemetamnmieckue 2 115-17| 6 6
MaTepHabl. ;
10 | Pazpen [0. Beibop maTepuanios. 2 18 2 6 2 PefTHHr-kOHTpOAL 3
Hroro no gucunnnune: | 2 18 | 36 36 36 | dwsamen (36 vacon)

Conepmamie JIEKITHOHHBIX 3AHSITHH 110 {HCUHILIHHE

Pazoen 1. Beedenue. Knaccuguxayua mamepuanos. Kpucmaniuyeckoe cmpoeniie Memaiios,

Tema 1.1. 3mpavenme, mems u 3agaum xypea «Marepuanopenenue». Kiaccudurauws
MaTepuanoR.

Tema 1.2. Kpucrajmuueckoe cTpoeHHe MeTawoB. Je(eKThl KPUCTAIIOB U MX BIIMSHHE HA
cBolcTBa. Kpaepple ¥ BUHTOBBIE UCHOKAIIHAH.

Pasoden 2. Kpumepuu oyenrxu mamepuanos.

Tema 2.1. Crpyxrypa. MUKpOCTpYKTYpHBIH ananus. MakpoCTpYKTYPHBIR aHanuz. MeTolb
00HapyIKEHHUS TIOBEPXHOCTHEIX ¥ BHYTPEHHUX NeeKTOB.

Tema 2.2. Mexanuyeckue cpoicrBa. MeToibl M3MepeHHs TBEPHOCTH: METOIBI bpuHems.
Poxsemna, Bukkepca, mukporeepnocts, [onsau, [opa, Mooca. Onpenernenre yaapHoH BA3KOCTH
METaINOB U CILIAROB.

Tema 2.3. PeHTTeHOCTPYKTYPHOE HCCIEAOBAHNE METAIIOR.

Pazoen 3. Hnacmuneckas deghopmayus 1 peKpucmaiiu3ayus Memauiog.

Tema 3.1. BrnusHme Hakiena Ha cBolffctBa MeTaynioe. Mcrmons3opaHue Hakiena B
MAallHHOCTPOCHHH.

Tema 3.2, Bousnue TeMnepatyps! Ha CTPYKTYPY M CBOHCTBA He(hOPMEPOBAHHOTO METASNA.

Pazoen 4. 3axonvt kpucmannusayuyu Memannos.

Tema 4.1. 3axoHBI KpHcTaIIH3alud MeTaunoB. Ceoboanas sueprus u sutponus. Ckpwiras
TENNIOT2 KPUCTAIIIH3ALIHH.

Tema 4.2. Yrpasnerue pazMepoM 3epHa. CTpoeHNEe KPUCTAINIHYECKOTO CITUTKA.

Paszoen 5. Ocroswr meopuu cniagos.

Tema 5.1. Bumet cinasos. [IpaBuno das. IlocTpoenue quarpaMM COCTOSHIS.

Tema 5.2. JluarpaMMBI COCTOSHMS ABOMHEIX CILIABOB: C IIOJHOM PACTBOPUMOCTEE) H C [OIHOI
HEPacTBOPUMOCTBIO. JlMarpaMMBI COCTOSHHUS JBOHHOIrO CIJEBA ¢ OIPAHHYEHHON PACTBOPUMOCTHIO.
JuarpamMma CcOCTOAHHS JBOMHOrO civlaBa ¢ nONHEMOPGHBIME NpeBpaiueHusmy. Juarpavsa
COCTOSHYS JBOHHOIO CIIF1aBa € YCTOHYABEIM XMMHYECKAM COSIMHEHHEM.

Tema 5.3. Cpsa3n Mexzy THIOM JHATPAMMEI COCTOSIHHS JABOHHLIX CIJIABOB H CBOHCTBAMIL
CIIJIaBOR.

Pazoen 6. Cnnasst Ha ocrose Jcenesq.

Tema 6.1. XKenezo u ero conasel. [lommMopdusm xenesza. uarpaMma COCTOSHMS CIIIABOB
AKEJIE3a C YIIIePOIOM.

Tema 6.2. YrnepomucTeie cTald. BimsHMe XMMCOCTaBA Ha CTPYKTYPY M CBOHCTBA CTaju.
Brusane npumecei! Ha cBolicTBa crateil. KnaccupuKalmsa 1 MapKUpOBKa YriIepORHCTEIX CTAEN.

Tema 6.3. Uyrysst. bensie, ceprie, BEICOKOTIPOUHEIE W KOBKHE UYTYHBI, BausHue npuveceli no
CBOJCTBA 4YTYHOB. [IpHMeHeHHE YyTYHOB B MaltHHOCTPOEHHH.




Tema 6.4. DazoBple NPEBpALICHHUS B CTASIX TIPH HATPEBE M OXNDNJIEHWH: ayCTEHH3AIMS.
TIEPIHTHOE H MapTCHCUTHOE NIPEBPAIlICHHs, PERPALICHHE IIPH OTIIYCKE.

Tema 6.5. Bunel tepmuueckoii o0paborku. OTKHr CTAIKM W €ro BAMSHHUE HA CTPYKTYPY I
CBOMCTBa. 3aKaika YrIepomuCTHIX cTanei. OTmyck cTaneit.

Tema 6.6. Xumuxo-Tepmudeckas obpadoTka CTaNH, OCHOBHBIE 38KOHOMEPHOCTH M oDiacTh
IPUMEHEHHA: LEMEHTAlMs, a30THPOBAaHME, IHAHMPOBAHHE, HUTPOLEMEHTAllds, CHIMIHPOBaHME,
GOPHPOBAHHE, XPOMHPOBAHHE H AMTHPOBAHUE.

Tema 6.7. OcHOBBI NErupoBaHKs CTAIH. BIHAHNE NETHPYIOLINX 3NEMEHTOB HA CTPYKTYPY W
CBOHCTBA CTAIIH.

Tema 6.8. Knaccuukainus ¥ MapKHpOBKa JErHpoBaHHbIX crajeit, KOHCTPYKUMOHHbBIC H
HMHCTpYMEHTAIIBHEIC JIETHPOBaHHbIE cTaiii. CTalld ¥ CILUIZBBI ¢ 0COOBIME CBOMCTBAMH,

Pazoen 7. IJeemnvie Memannvl 4 cRIAGHL.

Tema 7.1. Menp, ee croficrtBa 1 00nacTh NpUMeHeHUs. MeHO-HUKENEBbIE CIABLl. BpoH3bI.
Jlarynu. IIpuMeHeHNe MEOHBIX CIITABOB.

Tema 7.2. AnroMuHuit, ero ceoiicrea u ofnactk npuMeHeHHs. JluTelneie u aedopMupyeMbie
AMOMHHMEBEIE clnaBbl. [JopamoMuHEL W HX TepMooOpaborka. [IpuMeHeHHE ATOMHHHEBLIX
CHIIABOB.

Tema 7.3, Turan, ero ceoifcrsa u 061aCTh IIPUMEHEHHS. THTAHOBLIE CTITARLY KIACCHAMKATLS,
cBoHcTRa U 00NACTh IPUMEHEHHS.

Tema 7.4. Marsuii, ero croiictBa # 00JacTh TNpUMEHEHHS. MAarHMeBBIX CIITABLI:
Knaccu(hHKaLKs, cBOHCTBa ¥ 00MIACTH IPHMEHEHI.

Paszoen 8. Komnozuyuonnvie mamepuanst.

Tema 8.1. Obmasa xapakrepucTHKa B Knaccuuranug. CTpoeHHe, CBOHCTBA H [IPUMEHEHME
KOMITO3HIIMOHHEIX MaT€pHAaIOB.

Tema 8.2. KoMOO3WIIMOHHEIE MATEPHATE! Ha HEMETAUIMYECKOH OCHOBe. KOMMNO3ZULMOHHbIE
MaTepualbl Ha METANITHIECKOH OCHOBE,

Paszoen 9. Hememannuuecxue mamepuanst. Hanocmpykmyprie MamepuanoL.

Tema 9.1. OcobGeHHOCTH CTPOSHHS W CBOHCTRA IONUMEpHBIX MarepuasoB. [DracrMaccsl, MX
‘0cobeHHOCTH U 0BNACTH IIPHMEHEHUA B KAYECTBE KOHCTPYKIHOHHOIO MaTepHara.

Tema 9.2. Pesunnl. Kepamuka.

Tema 9.3. Hanomarepransl. BausHue CTpoeHHs Ha CBOHCTBA HAHOMATEPHAIIOB.

Paszoen 10. Buibop mamepuanos.

Tema 10.1. TIpoGnema BEIOOpa Marepuana. JKCIUTyaTal[MOHHAS HANCKHOCTL MaTepHAlA.
TexHOMOrMYHOCTS MaTepHana. DKOHOMUIHOCTL MaTepHana.

Tema 10.2. Obuue pexoMeHJANKH 110 BHIOOPY MAPKH CTEITH.

3aKnoveHye.

Conep:ranue 1adopaTopHLIX 3aHATHH 110 JHCHUHILIMHE

Pazoen 2. Kpumepuu oyenku Mamepuanos.

Tema 2.1. Crpyxrypa. MUKpOCTPYKTYpHBIH aHamu3. MakpoCcTpyKTYpHbIH anaius. Meio,lbl
00CHapyKeHHS I0BEPXHOCTHEIX H BHYTPEHHHX Ne(EKTOB.

Conepxanue nabopaTopHbIX 3aHATHE.

MHEKpPOCTPYKTYPHBIH aHAIH3 METAJUIOB U CILIAROR.

MakpocTpyKTYpHBIH aHaNu3 U 1e)eKTOCKOIHA METAIIIOB.

Tema 2.2. Mexanudeckue cpoiictBa. MeTOZBI M3MEPEHHSA TREPIOCTH: METO/Bl BpuHesns.
Pokseruia, Bukkepca, Mmukporeepniocts, [onsnu, [llopa, Mooca. Onpenenerue yrapHOH BI3KOCTH
METAIJIOR U CIITABOR.

Tema 2.3. PeHTreHOCTPYKTYpHOE HCCIENOBAHIE METAINOB.

Conep:xanue nabopaTopHLIX 3aHsTHIL

PeHTreBOCTPYKTYPHEBIA aHATH3.

Pazoen 3. IInacmuueckasn oehopmayus u pexpucmariuzayus Memanios.




Tema 3.1. Buususe Hakiena Ha cBolicTBa wMeTauioB. Mcmonb3opanue Hakiena B
‘MAMHHOCTPOSHHH.

Tema 3.2. Bisique TeMIepatyphl Ha CTPYKTYPY B CBOICTBa Ae(pOPMHUPOBAHHOTO METas 1A,

Conepixanre 1ab0opaTOPHBIX 3aHATHH.

IInacraueckad pedhopMalHs ¥ PEeKPHCTAIUIH3AINASI METAIIIIOR | CIIABOB.

Pazoen 4. 3axonsl kpucmannusayuy Memanios.

Tema 4.1. 3axoner xpuctamnuzammy Mmetannos. Ceoboamas sHeprus u HHTponus. Ckpouiras
TEIIOTA KPUCTAIIH3alliH.

Tema 4.2. Yopasnerue pazMepoM 3epHa. CTPOSHHE KPHCTAUIHYECKOTO CIIUTKA.

Coneprxanne 1abopaTOpHBIX 3aHATHHA.

IIponecc KprcTaIIH3AHE.

Paszden 5. Ocnogul meopuu cniagos.

Tema 5.1. Bune! cnnagos. [Iparuno das. [octpoeHue nuarpaMM COCTOSHHUS.

Tema 5.2. J{lnarpaMMel COCTOSHHS IBOHHBIX CILIABOB: C HOTHOH PACTBOPHMOCTBIO U C MOIHOM
HEPACTBOPHMOCTRIO. JlHMarpaMMBl COCTOSIHHA ABOHHOTO CINaBa ¢ OTPaHHYEHHON pacTBOPHMOCTHIO.
JmarpamMMa COCTOSHHS IBOMHOIO CIaBa ¢ TOIHMOPOHEBIME ripeBpaneHnamu. Jlwarpaviva
COCTOSHHA JBOMHOTO CIIJIaBa ¢ YCTOMUMBLEIM XMMHYCCKHM COCHUHEHHEM.

' Tema 5.3. Csi3p MeXAy THIIOM IHArpaMMBI COCTOSMHHS ABOMHEIX CIUTABOB H CBOMCTBamMM
CILJIABOR.

Copepxanne n1abopaToOpPHEIX 3aHITHIL.

JyarpaMMBI COCTOSHHESI ABOMHEIX CIINABOB

Pasoen 6. Cnraser Ha ocHoge dicenesa.

Tema 6.1. XKene3o u ero cnasel IlomiMopdusm xenesa. Juarpamma COCTOSHUS Cil.laBob
JKesesa ¢ yruepoaoM.

Cogepsxanue nabopaTOpPHEIX 3aHATHA.

Huarpamma COCTOSHUS HKeNe30-YIIepo.

Tema 6.2. YrnepogncTele cTaiu. BIHsgHHE XMMCOCTaBa HA CTPYKTYPY M CBOHCTBa CTajiid.
Bnusuavie mpumeced Ba cBolicTBa cTanei. Knaccudukanus 1 MapKupoBKa YriepoaHCTbIX CTalel.

Tema 6.3. Uyryssl benele, ceprle, BRICOKONPOYHEIE H KOBKHE YYTYHBL BausHue fpusecei 1ma
CBOHCTBa 9yTYHOR. IIpHMeHeHAe IyTYHOR B MalIHHOCTPOCHHH.

Coepixanue 1adOpaTOPHBIX 3aHITHH.

MUKpOCTpyKTypHBIH aHaTH3 YINePOAHCTHIX CTallell B paBHOBECHOM COCTOSHHM M UYIYHOB.

Tema 6.4. ®azoBble IPEBpAllieHHs B CTANAX [IPH HATPEBE W OXNAXKICHHH: AYCTEHH3ALINS.
IEPIUTHOE ¥ MAPTEHCUTHOE IPEBPAIEHHS, IIPEBpaIleHUE P OTIIYCKE.

Tema 6.5. Buapl TepMutdeckoit o0paborku. ODmKHUI CTANM W €ro BIHSHHE HA CTPYKTYPY M
CBOHCTBA. 3aKanka YIIepomucThIxX craneit. OTIycK craneit.

Cogmeprxanue nadopaTOPHBIX 32HATHM.

Tepmuyeckas 06paboTKa yriiepoIHCTBIX CTANEH.

Pasoen 7. [Jgemnvie memaniel u cniagul.

Tema 7.1. Menp, ee cBolicTBa U ofnacTh NpHUMeHeHNs.. MenHO-HUKENEBbIE CIIABLL. BpoH3bL.
Jlarynu. [IpuMeHeHUe MEAHBIX CIITABOB.

Tema 7.2. AmroMHHHI, ero cBoficTBa i o0nacTs npuMmeneHus, JInTelube u gedopMupyeMbie
amoMHHueEsble CIUIaBpl. JlropamoMuHBl B uX TepmooOpaborka. [IpyMeHeHHe alIOMMHHEBLIX
CIHIaBOB.

Copnepxanue m1abopaTopHbIX 3aHITHH,

MHuKpPOCTPYKTYPHBIH aHATH3 [BETHEIX CILIABOR.

Paszoen 10. Betbop mamepuanos.

Tema 10.2. O61He peKOMEHAITHHE 10 BRIOOPY MapK# CTANH.

Conepxanue mabopaToOpHLIX 3aHSTHH.

Bribop matepuanos.



5. OOEHOYHBIE CPEACTBA JJA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTUH,
IMPOMEXYTOYHOU ATTECTAIIAA 110 HTOTAM OCBOEHHMS JUCUATJIMHBI
1 YYEBHO-METOJHYECKOE OBECHEYEHUE CAMOCTOSTEJBHOUW PABOTHI
CTYAEHTOB

5.1. Texkyuiuii KOHTPOJIbL YyCUeBAeMOCTH (petimune-konmponn 1,  petimune-vonmpots 2,
petimunz-koHmpons 3).

Bonpocul k petimunz-xoumpoiio Ne [

1. 3rauenye, Uenb U 3a0a4u Kypca «MarepuanosesieHne». Kitaccudukanms MaTepraios.
2. Kpucrannudeckoe CTpOeHHE METAIUTOB. Je(heKThl KPUCTANIIOR K WX BJAMAHHE Ha CBOHCTBA.
Kpaessle 4 BEHETOBBIE ARCHOKAIIUH.

3. MEKpOCTPpYKTYpHEIH aHamus.

4. MakpocTpykTypHbHH ananu3. Meroxst oOHApYXEHHS TOBEPXHOCTHBIX W BHYTPEHHHX
JeexToB.

5. Mexanuyeckue cBoHCTBA.

6. Meronpl  u3MepeHus  TeepmocTd:  merons!  Bpuwmenns,  Poksemsa,  Buxkepcea.
MHKpOTBepHocTh, [lonsau, [lopa, Mooca. Onpenenenre yoapHo#i BI3KOCTH METAIIOR W CTLIAROR.

7. PeHTIeHOCTPYKTYPHOE HCCIEIOBAHHE METAIIOB.

8. Bnustane Haknena Ha cpoficTBa MeTanoB. MCONE30BAHME HAKIIENA B MAILIRHOCTPOEHHH.

9. BiustHMe TeMIeparypsl Ha CIPYKTYpPY H CBOMCTBA AeOpMHUPOBAHHOIO METaLla.

10. 3akoH®! KpucTALIH3AIMK MeTAIOB. CRoOONHAA 3HEPTHS U 3HTponud. CKpblTas TEMslora
KpUCTaUIH3AIIH,

11. Ynpasnenue pazmepom 3epHa. CTpoeHHE KPUCTALIHUECKOTO C/IMTKA.

12. Bunw cnnasos. [Ipasuno ¢az. IlocTpoenue auarpaMM COCTOSHUS.

13. ImarpamMMpl COCTOSHMSA [OBOHHBIX CIIaBOB: € IIOJNHOH pacTBOPUMOCTBIO W € MONHOMH
HEPacTBOPHMOCTEIO.

14. InarpamMMel COCTOAHHS OBOHHOIO CIIIaBa ¢ OTPaHUUEHHON PacTBOPUMOCTLIO.

15. Jlmarpamma cOCTOSHHA OBOIMHOTO CIITaBa ¢ HOMUMOPQHBIME [TPEBPALLCHHAMH.

16. JmarpamMma cOCTOSHUS JBOHHOTIO CIUIaRa ¢ YCTOHYHBBIM XUMHHYECKHM COCIHHEHHEM.

17. Cas3p MeXIy THIIOM JHArpaMMBbl COCTOSHHS JBOHHBIX CIUIABOB U CBOMCTBAMH CILIABOB.

Bonpocur x peilimune-xonmponio Ne 2

1. XKenezo u ero cnnaBel. [lomuMopdusM xenesa. JuarpaMma COCTOSHHS CIUIABOB JKeNe3a ¢
YIIEPOIOM.

2. YriepogucTele cTamu. BIHsSHHe XMMCOCTaBa Ha CTPYKTYpY W cpodcra cranu. Brusinue
‘TpuMecelt Ha ceolicTna cTanel. Kiaccupuranms 4 MapKHPOBKA YIIEPOAUCTRIX CTaJeH.

3. Uyrynel. bensie, cephle, BEICOKOIPOUHBIE WM KOBKHE UYTyHLL. BiusHue npumeceil na
CBOMCTBa YYTYHOB. IIpiMenenue 9yryHoB B MAIHHOCTPOSHHH.

4, @azoBble NIPEeBPALCHN B CTANIMX [IPH HAIPERE W OXJIQMICHUH: ayCTEHU3ALHS, NEPIUTHOC H
MapTEeHCHTHOE IIPEBPaIICHHS, IPEBPANICHIE TIPH OTIIYCKE.

5. Buner tepmudeckoi 00paboTku. OTXKHUT CTaNH U ero BIHAHKE Ha CTPYKTYPY H CBOMCTBA.
3axanka yriaepoaucToiX cranei. OTnyck cTaneit.

6. XuMuKO-TepMHuUecKas 00paldoTka cramu, OCHOBHBIE 3aKOHOMEPHOCTH M 00aacTh
IPUMEHEHMS: TEMEHTAMA, a30THPOBaHKNE, LUAHHPOBAHHE, HHTPOLEMEHTALMS, CHIHLMPOBAliHC.
fopHpoBaHHEe, XPOMIPOBAHNE K ATHTHPOBAHHE.

7. OCHOBBI IETHPOBAHMUS CTANM. BIMsSHHAE JETHPYIOIMX 3IEMEHTOB Ha CIPYKTYPY H CBOHCTRA
CTAJTH.

8. Kinaccudukauuss W  MapKHpOBKa JETHPOBAHHBIX  craned. KOHCTPYKIMOHHBIE N
HHCTPYMEHTANLHEIC JIerHpoBatibIe ctauid. CTANM M CIUIABHI C 0COOBIMHE CBOACTBAMH.



Bonpocut k petimune-xonmponio Ne 3

1. Mens, ee cBoilicTsa H 00IacTh IpuMeHEHM. MenHO-HHKEEBBIE crifiahl. bporss:. JlaTyHu.
[IpuMeHeHUEe MEIHBIX CILIABOB.

2. AmomuHHME, ero cpoiictBa u o0nacTh npuMeHeHus. JlureiHble K gedoOpMHpYEMBIC
ATIOMHIMEBEIC CIUIaBRl. JopamoMuHel ¥ uxX Tepmoodpaborka. TIpumeHeHue alllOMHUHHEBBIX
.CIJIaBOB.

3. Tutan, ero cpolictBa ¥ 00JNACTE NPHMEHEHHA. THTAHOBEIE CHNABBI KiacCH(UKALlM3L
CBOHCTBa M 00JIACTE IPUMEHEHHS.

4. Marumii, ero cpoiicTBa ¥ 00NacTs IpPHMEHEHHWS. MarHHEBBIX CIIABBL KIACCH(HKALMA.
CROMCTRA B 00TACTE TPUMEHEHHUS.

5. KoMmosuLHOHHBIE MaTepHaibl: 00Ilas XapakTepHcTHKa K knaccuduxanus. Crpociie,
CBOHCTRA ¥ MPHMEHEHHE KOMIO3HIHOHHBIX MaTepHAIOB.

6. KoMno3uimoEHEle MaTepHanbl Ha HeMETaM4yeckoit ocuoBe.  KoMnozuumoHwsie
MaTepHasbl Ha METAIIHIECKOH OCHOBE.

7. OcobeHHOCTH CTpOSHHS M CBOMCTBA IIONMMEPHBIX MaTepuanoB. [ImacTmaccnl, ux
0COOEHHOCTH ¥ 06IaCTH NPUMEHEHNS B KAYECTRE KOHCTPYKLHOHHOTO MaTepHana.

8. PeauHsl.

9. Kepamuxa.

10. Hanomarepuansl Brnuseue cTpoeHHS Ha CROHCTBA HAHOMATEPHAJIOB.

11. Tlpobnema  Beibopa Marepuaga. OKCIUIyaTaHOHHAsd  HAASKHOCTL  MATEpHAlld.
TexHonoruyaoCTE MaTeprana. SKOHOMHYHOCTS MaTepHaa.

12. Ofmre pexOMeHNAHH 10 BBIOOPY MapKH CTallH.

5.2. H[]OMC}K}’TO“IHEU[ arrecTanud IO UToraM OCBOCHHI JHCITUIINHHEL B CbOpMC JK3aMCH4d.

JK3aMeHAIHOHHBIE BONIPOCHI

1. 3rauenwue, Hens u 3amaqu kypca «Marepranoseaenney. Knaccudpuranms Marepuaion.

2. Kpucranmugeckoe cTpoenue MeTaInoB. HedexkTh KPHCTAIIOB W WX BIUAHHE Ha CBOMCTRA.
Kpaeprle 1 BUHTOREIE NHCTOKAIIHH.

3. MUKpOCTpYKTYpHBIH aHATH3.

4. MakpocTpyKTypHEIH aHanmz. Meronst oOHApYKEHHS IIOBEPXHOCTHBIX H BHYTPCHHMX
JIEeDEKTOB.

5. Mexanuueckue coiictea. Onpenenenne yaapHOH BA3KOCTH METAIUIOB H CTIJIABOB.

6. Metomer  u3MepeHHS  TBEpPHOCTH: MeTonsl  bpunesuis, Poksemna, Bukkepca.
MEKpPOTBEPIOCTE, Honsau, Hlopa, Mooca.

7. PeHTreHOCTPpYKTYyPHOE HCCIEIOBAHHE METANJIOB.

8. Biusiaue Haxnena Ha cBoficTBa MeTawioB. Mcnons3oBanue HakiIena B MAIIMHOCTPOEHUH.

9. BnugHHE TeMneparypsl Ha CTPYKTYPY U CBOHMCTBA AeQOpPMHAPOBAHHOIO METANLNA.

10. 3axoHEI KpucTamH3anny MeTauoB. CroboxHas 3HeprAs M aHTponua. CKpeITas Teriora
KPUCTAILIU3AIIHE.

11. Vmpasnernue pasMmepoM 3epHa. CTpoeHHE KPHCTAIIHYECKOTO CIHTKA.

12. Bupp crinasos. ITpasuno da3. Iloctpoenue auarpaMm COCTOSHUA.

13. JlgarpaMmbl COCTOAHMA ABOHHBIX CIIAROB: C MOJAHOH PACTBOPUMOCTBIO H ¢ no.oil
HEPaCTBOPUMOCTRIO.

14, JInarpaMMEbl cOCTOSHMS ABOMHOIO CIIABA C OTPAHHYUCHHON PaCTBOPUMOCTEIO.

15. JumarpaMMa COCTOSHHA NBOWHOTO CILIARA C IIONUMOPGHBIMYU TIPEBPAITIEHHIMHE.

16. Jxarpamma cOCTOSHUS ABOHHOIO CILIABA C YCTOHUMBEIM XHMUYECKHM COCAHHEHUEM.

17. Cp#a3b MeXKOy THIOM AUArpamMMbl COCTOSHHS JBOHHBIX CIUIABOB H CBOHCTBAMM CIINABOB.

18. Keneszo u ero cmnasel [TonnMopduam xenesza. Jluarpamma COCTOSIHUS CILIABOR JKeesa ¢
YTJIEPOIOM.



19. VYraeponucreie cTamd. BiusgHie XHUMCOCTaBa Ha CTPYKTYpY H CBOHCTBA CTanH. BrwgHue
npuMeceii Ha colicTra crancH. Kinaccmuraums 1 MapKupOBKa YIIepONHCTEIX CTaNeH.

20. Yyrymel. Benele, cepble, BBICOKOIIPOYHBIE M KOBKHE UyryHbl. BhugHue npuMmeceil Ha
CBOMCTRa UyryHOB. [[prMeHeHHE 9yTyHOB B MAIIHHOCTPOEHHH,

21. ®az0Bble IpeRpalle s B CTATIX IIPH HATPEBe H OXJIAKICHMM: ayCTEHH3AHS, IEPIUTHOE
H MapTEHCHTHOC TPEBPAIIEHKs, [IPEBpallieHie IPH OTOyCKE.

22. Bunwl Tepmuueckoit 06padoTku. OTKHT CTanM H €r0 BIHSHHE Ha CTPYKTYPY M CBOMCTRA.
3akanxa yrnepoucThX cranelf. OTnyck cTanel.

23. XuMmuKo-TepMuueckas 00paboTKa CTamd, OCHOBHBIE 3aKOHOMEPHOCTH W 0bjacis
TIPUMEHEHHS: LEeMEHTallls, a30THpOBaHHE, [HAHHPOBAaHME, HWTPOLEMEHTALMA, CHUIIMLMPOBAHHC.
.Bopuposanue, XpOMHUPOBAHHE H allHTHPOBaHHE.

24, OCHOBEI JIETHPOBAHHS CTAalHM. BIHIHHE JNETMPYIOIMX JJIEMEHTOB Ha CTPYKTYPY U
CBOCTBA CTAIH.

25. Knaccuduxamms ©  MapKHPOBKA JAETHpOBaHHBIX  craneil. KoHCTpYyKUHOHHBIE M
HHCTPYMCHTAJIEHEIE JIETHPOBAHHEIE cTany. CTanK U CIUIABEL ¢ 0CODBIMH CBOHCTRAMMU.

26. Meap, ee cBoHCTBAa M 007acTh NIpHMEHEHUS. MeNHO-HMKENEBbIE CIaBbl. bpOH3bE
Jlaryru. Ilppmenenne MeIHBIX CIUIABOB.

27. AmomuHKHE, ero cBoMcTBa W obOnacTh npmMeHeHHs. Jlutelinpie u Jedopmupyemsic
ANMIOMUHKMEBEIE CIUaBbl. JlropamoMusel M uX TepmoobpaboTrka. [IpuMeneHHe amOMHHHEBLIX
CILIaBOB.

28. Tutam, ero cpoifcTBa ¥ 0ONACTE HpPUMEHEHMS. THTAHOBBIE CINIABEI: KNAaCCHQWKAIM.
CROMCTBa H 00JIaCTh IPUMEHEHHS.

29. Marnui, ero cBo#cTBa B 00JacTh NPHMEHEHHS. MarHMeBbIX CIUIABBL KIaCCH(MKaLMs.
CBOHCTRA ¥ 00N1aCTh [TPHUMEHEHUS.

30. KoMno3uuHOHHEIE MaTepuaisi: obIias XapakTepHcTHKa M kiaccupuxauusa. CTpoeHHe,
CBOIICTBA U IPHMEHEHHE KOMITO3HIMOHHBIX MATEPHATIOB.

31. KoMOO3WIHOHHEIC MaTepHalbkl Ha HeMeTannudeckolt ocHobe. KomnosHLMOHHBIE
MaTepHaisl Ha METAIUIMYECKOH OCHOBE.

32. OcoOeHHOCTH CTpOECHMA H CBOMCTBAa NOMMMEPHBIX MaTepuanos. [lnacrmaccebl. 1
0c00EHHOCTH ¥ 00JIACTH IPUMEHEHHS B KAYeCTBE KOHCTPYKIHOHHOIO MaTepHaia.

33. PesuHEL

34. Kepamuxa.

35. Hanomareprnansl. Bnusnue cTpoeHus Ha cBOHCTBA HAHOMATEPUAIOB.

36. IlpoGnema BRIOOpa Martepuana. OKCIIyaTallMOHHAS — HAAEKHOCTb  MaTepHia.
TexnonoryuyHOCTH MaTepHana. JKOHOMMYHOCTE MaTepHasa.

37. Obuiue pekoMeHAAIMH 110 BRIOOPY MapKH CTaIH.

KpomMme BRIIIEYKa3aHHBIX BOIPOCOB KXKIAOMY CTYAEHTY BBINAETCH 3aale:

PACILIU®POBATL VYIJIEPOOUCTBIE KW JIETMPOBAHHBIE CTAJIM, YYI'YHbI.
IIBETHBIE CITJIABLI:

Haripemep: 12X2H4A, A20, KY30-6, JIO59-1 u mp.

5.3. CamocTosTeILHAS paboTa 00yJaromerocs.

Pasoen 1. Bgedenue. Knaccugpuxayusa mamepuanos. Kpucmaanuieckoe CmpoeHue Memaiios.

Tema 1.2. Jledexrsr xpucTannoB W HUX BIMSHHE Ha cCBolcTBa. KpaeBble M BHHTOBBIE
JHCIOKALAH.

Pazden 2. Kpumepuu oyenru mamepuanog.

Tema 2.1. MakpocTpykTypubit  anamuz. Metomsl o0HapyKeHHS TIOBEPXHOCTHBIX I
BHYTPEHHHUX HEQEKTOB.

Tema 2.2. Mexanudeckue cBolictBa. OnpeznencHue yaapHoi BA3KOCTH METAMIOB U CIIABOB.



Tema 2.3. PeHTTeHOCTPYKTYPHOE HCCIEA0BAHKE METATUIOB.

Pazoen 3. [Tracmuueckan deopmayus u pexpucmaniusayus Memanios.

Tema 3.1. Bnugoue HakiIena Ha CBOMCTRa MeTauloB. VICMIONL30OBAaHHE HAKnEna B
MAaITHHOCTPOECHHUH.

Tema 3.2. Bimguue TeMuepatypsl Ha CTPYKTYPY ¥ CBOHCTBA Je(GOPMEPOBAHHOTO METATLITA.

Pazden 4. 3axonwt kpucmaniuzayuy Memanios.

Tema 4.1. 3axorsl KpHCTAUM3ANUK MeTaUloB. CBOOOAHAA 3HEprus M dHTponus. Ckpbrias
TEIIOTA KPHCTAINIM3AIKH.

Tema 4.2. Vipasnenue pasMepoM 3epHa. CTpoeHHE KPHCTAILIHIECKOTO CIIUTKA.

Paszoden 5. Ocroget meopuu cniagos.

Tema 5.2. JlnarpaMMBl COCTOSIHHA ABORHBIX CILIABOB: C IIOJIHOM pacTBOPMMOCTBIO K ¢ IOJHOH
HEPacTROPUMOCTEIO. JlHarpaMMEI COCTOSHMS JABOHHOIO CIUIABA C OTPaHHYEHHOH PacTBOPHMOCTHIO.
JlnarpaMma COCTOSIHHS JBOMHOIO CIUTaBa C TONHMOPQHBIME NpeBpalleHdsaMH. Jluarpamma
COCTOSIHHS TBOHHOTO CIIIaBa C YCTOHYHMBBIM XMMHYECKHM COEIHHEHHEM.

Pazden 6. Cnnagel na ocroee Jcenesd.

Tema 6.2. YruepoamcTele cTand. BIMsHEHE XHMCOCTaBa Ha CTPYKTYpY W CBOHCTBa CTailu.
BmusHue npuMeceit Ha cBoficTsa craned. Kiaccu(ukanys 4 MapKupoBKa yIIIEPOANCTRIX CTajei.

Tema 6.3. UyrynsL. Bebie, cepble, BHICOKONPOUNEIC U KOBKUE UyTyHEL. BiHgHHE npuMeced na
CBOHCTBA YYT'YHOB. | [pHMEHEHHE YyT'YHOB B MALIHHOCTPOCHHH.

Tema 6.5. Bumer TepMmudeckoil obpabotku. OTXHMI CTANM W €ro BAHAHHE Ha CTPYKTYPY H
CBOMCTRA. 3aKallka YIIepo uCThIX cTanel. OTmyck cranei.

Tema 6.6. XuMuko-repmudeckas oOpaboTka CTajlH, OCHOBHBIE 3aKOHOMEPHOCTH W 00nactk
TIPHMEHEHMS: IIEMEHTALUs, a30THPOBAHHME, IHAHUPOBAHME, HHTPOUEMEHTALIMS, CHIMIHPOBAHMUE.
BopupoBanre, XpOMUPOBAaHHE H aTHTHPOBAHHE.

Tema 6.7. OCHOBBI JETHPOBAHUS CTaNd. BIMsSHHE NETMpYIOMUX 3JIEMEHTOB Ha CTPYKTYPY U
CBOHCTBa CTAIH.

Tema 6.8. Kiaccuduxamus W MapKHpOBKAa JIETHPOBAHHBIX cTalel. KOHCTpYKIMOHHEIE M
HHCTPYMEHTA/IbHBIE JIerHpoBanible cTaifi. CTany U CIaBh ¢ 0COOBIMU CBOHCTRAMMU.

Pazoen 7. [Jeemnvie Memanisl u cnaagni.

Tema 7.1. MenHo-uukenessie criiagsl. Bponasl. Jlatynun. llprMenenre MeIHBIX CIUIABOB.

_ Tema 7.2. Jlureitnsie u neopMHUpyeMbIe AOMUHBEBLIE cragsl. [IpuMeHenre aTtOM HHHEBLIX
CILJIABOB.

Tema 7.3. Turan, ero cBoicTBa M 001aCTh IPUMEHEHUS. THTAHOBEIE CIUIABBI: KiacCHHKaIA.
CBO#CTBa U 001aCTE IPHMEHEHHS,

Tema 7.4. MarHu#fi, ero cpoiictBa u 00nacTe NpUMEeHEHHMA. MarHuesblX CIUIABbL
Knaccu(puKanmg, cBoifcTBa K 06nacTh IPUMEHEHHUS.

Pazoen 8. Komnozuyuonnvie mamepuaiol.

Tema 8.1. OOmias xapakTepucTuka ¥ xiaaccu@ukanus. CTpoeHHe, CBONCTBA W TIPHUMEHEHWE
KOMITO3HITHOHHBIX MaTepHaIOB.

Tema 8.2. KoMIrrozuiioHHLle MaTepHalbl Ha HEMETAINMUYIECKOH OCHOBE. KOMIO3UIMOHHBLIE
MaTepHaibl Ha METAJUTHYECKOH OCHOBE.

Pazden 9. Hememanauueckue mamepuanet. HanocmpykmypHsie Mamepuaibol.

Tema 9.1. OcoBeHHOCTH CTPOSHHS ¥ CROMCTBA MOJNHMEPHBIX MaTepuanos. [lmacTtMaccsl, HX
0CODCHHOCTY W 00IACTH IPUMEHEHHS B KAYECTRE KOHCTPYKLIHOIIOr0 MaTepHana.

Tema 9.2. Pesunsl. KepaMuka.

Tema 9.3. Hanomarepuansl. Biusigue cTpOeHHS Ha CBOHCTRA HAHOMATEPUAIIOB.

Pascden 10. Buibop mamepuanos.

Tema 10.1. Dxcrtyaran#onnas HaJSKHOCTb MarepHana. TeXHOJOTHYHOCThL MaTepHalia.
JKOHOMMYHOCTb MaTepHana.




@onyl  oneHOUYHBIX Marepuanos  (POM)

JOKYMCHTOM.

TS

NPOBENIEHNS  aTTecTallid  YpOBHs
chOPMUPOBAHHOCTH KOMIETEHIH 0O0yYalomu|xea MO JIMCHMIUIHHE OQOPMIISETCH  OTIEILHBIM

6. VAIEBHO-METOJMMIECKOE U MHOOPMAIMOHHOE OBECIIEHEHHRE

JUCIHITLITAHDI

6.1. KauroodecneueHHocTs

Haumenosanye TUTepaTypel: aBTOP, HA3BaHHE, BUIL
H3JAHUS, H3AATCNBCTEO

Ton
H3ITaHHUs

KHHATOOBECHEYEHHOCTL

Koini4ecTBO 3K3EMIIAPOR
H3JaHKi B SHONUOTEKE
Bnl'Y B cOOTBETCTBHM ¢
OroC BO

Hanuuue B
HNEKTPOHHOL

OcHoBHas nutepatypa®

oubnuoreke Bal'y

1. Kaprosnosa JI. B. OcHosbl MatepHanoBeIeHHsA
MeTaIHYeckuX ¥ HemeTaiutnueckyx pemects/ JI. B.
Kapronora, B. A. Keunn. — BnaguMup: BraguM. roc, yH-T
BM. A. . w H. T. Croneroseix (Bnl'Y), 2014, — 176 c.
H3apanue Ha ap. Hocurese: OCHOBBI MATCPHAIOBENEH IS
METAIHYCCKIX H HEMETA/LIHYECKHX BEIIECT
[Duexrponnsiit pecype], ISBN 978-5-9984-0503-7.

2014

49

+

2. MarepuanosefeH#e 1 TEXHOIOTHA Marepranos: Yuebnoe
nocobue / K.A. Batsues, B.M. Beanansko; [Ton pen. AH.
Bateimesa, A.A. Cvonskuxa. - M. HHL MHOPA-M, 2013
- 288 c.: 60x90 1/16. - (Bulcimee ofpazoBaHue:
Bakanaspuar). ISBN 978-5-16-004821-5

2015

hitp:/znanium.com
bookread?2.php’boo
k=397679

3. MarepHanoBeeHHE W TEXHOAOTHA MATEPHANIOR: YUeOHHK
/ T.II. ®etucon, ®.A, Tapudyrmun. - M.: HALL UHOPA-M,
2014. - 397 c.: 60x90 1/16. - (Beicluee o6pa3opaHHe:
Gaxanaepuar). ISBN 978-5-16-006899-2

2014

http://znanium.com

bookread2.php?boo

k=413166

JonomHuTeNbHas IMTepaT

pa

1. JlaGopaTopHEI MPpaKTUKYM N0 MaTepuanoseiennto / JL.
B. KaproHoea, A. B. Koctun, B. b. I1setacsa;
Bragumupcxuii rocynaperseHBHlit yauBepentet (Bal'y);
nox pen. A. B. Kocruna, B. A. Keunna. — M3an, 2-e, ucnp. u
Jorn. — Bragumup: BraauMHpcknii rocy 1apcrseHHbLH
yHHBepcuTeT (BAl'Y), 2007, — 68 c.: wn. — FiMeerca
3NleKTpoHHAadA Bepeud. — bubnnorp.: c. 67. Manaune Ha mp.
Hocurene: JlaboparTopHeId NpakTHKYM MO
MaTepuanosefeHio [extponHklit pecypci/JL B.
Kaptouora, A. B. Koctur, B. B. Lpetaesa; BraauMHupcKHik
rocyaapcTeeHHp yHusepenteT (Bal'Y); noa pent. A. B.
Kocruna, B. A. Keuuna. — Branumup, 2007. — ISBN 5-
89368-780-9.

2007

126

2. Marepuanoeefenue [3nexTponHstii pecype]: yuebHoe
HIOCTpUpoBaHHoe nocobue / E.I'. 3apembo. — M.: VML
KT, 2009. -

2009

|

hitp: www studentd

ibrary.tu book
ISBN97359994004
75.htm|

6.2. lleppopuueckue u3xanus

Kypuane: «Bonpocs! MaTeprantoBe eI, «MarepHanoBeICHHE.

6.3. HurepHeT-pecypenl
www.materialscience.ru,
http://xn--80aagiccszezsw.xn--plai/




7. MATEPUAJBHO-TEXHUYECKOE OGECIIEYEHUME JUCHUILIUHbI

Titst peanuzanyyl JaHHOH IMCIHILIHEEI HMEIOTCS CHElHATbHEE TOMEIICHH I NPOBEACHH
3aHATHMH JEKIHOHHOIO THIA, 3aHATHE nabopaTopHOro THIA, IPYNIOBBIX H HHAMBHIYAJbHbLIX
KOHCYABTALMHE, TEKYIIET0 KOHTPOAL M INPOMEXYTOYHOM ATTECTALHH, & TAKKE MOMEINEHH s
CaMOCTOATENBHON paboTEL [Mpaxriueckre/naboparopHble paboTel TPOBOIATCA R
CIELHAH3UPOBAHHLIX ayAUTOPHIAX:

ayauropus  103-2, ofopynoBaHHas MeTaIOrpa@UUecKuMu  MHKpockonaMu.  Hadopel
MuKpoLUIH(OB, ATLOOMEI MEKPO- H M2KPOCTPYKTYD;

' aymutopus 102-3, oGopynosanuas TBepAOMEpaMH, NeUaMH 1 TepMoo6paboTKH.
Jexnuonssie ayHTOpEK 000pyIoBaHE! mpoekTopamMu. Hoytdyk.
[lepeueHpb ACTONIB3YEMOIO JIMICH3NOHHOTO TIporpaMMHoro obecrieyenua: MS Windows., MS
PowerPoint.




Pabouyio mporpaMMy COCTaBHII
nonent kadeapsr TO u KM, k.1.1. JI.B. Kapronosa

Penenzent /
3aMecTHTEIb TeHEPAIbHOTO JUPEKTOPA 10 MPOU3BOICTBY / /// g
000 «HIIO «MuJIutTex» x//;% P A Kpeltnk
I[TporpammMa paccMoTpeHa 1 oj00peHa Ha 3acenagun Kgdenpsr TO u KM

Ilpotoxon Ne 7/ or 37 @/ 2021 rofa

3apenyromuii kapenpoit TO u KM il B.A. Keunn

Paboyas mporpaMma paccMOTpeHa U 0100peHa
‘Ha 3aceaHuy yaeOHo-MeToMnIecKoi koMuccHu Hanpasienus 27.03.05 «MunopatHkay
ITporoxon No 7 ot 37/ &F 2021rona

Ipencenarens KOMUCCHH /K/"//) ~B.B. Moposos

JIMCT NEPEYTBEPKJIEHUA
PABOYEN ITIPOI'PAMMBI JTUCHUITJINHbI

Pabouas nmporpamma oxo0Opena Ha 20 /20 yaeOHEIH roga

[Ipotokomn 3aceqanus kadenapsr No oT roga

3apemyromuit kadeapoi

Pabouas mporpamma onobpena Ha 20 /20 y4eOHBIH roaa

ITporoxoin 3acenanus xadeapsr No oT roja

3asenyromuit kadenpoit

Pabouas mporpamma onodpena Ha 20 /20 yueOHEBIN rofa

I[IpoTokon 3acenamnmst kadenpsr Ne oT ronaa

3apemyromuit kadeapoi




