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1. Henun, 3a1a4u ¥ IVIaHUPYeMble Pe3yJbTAThl 00y4YeHUs 110 AUCHUIITHHE

Lenv Oucyuniunbl - TIO3HAHWE TPUPOABI U CBOMCTB MAaTEpHANIOB, a TAKXKE METOJOB HX
yIpoyHeHus sl Hanbosee F3PPEKTUBHOTO UCTIONb30BAaHUS B TEXHUKE.

3adauu oucyuniumot.

- U3y4CHHE OCHOBHBIX IOHATHH, TEPMUHOB U OIPEJEICHUI B 00JIaCTH KOHCTPYKIIMOHHBIX,
MHCTPYMEHTAJBHBIX U (PYHKIIMOHAIBHBIX MaTepPHaIOB (MApKUPOBKA, CTPYKTYpPa, CBOMCTBA);

- UW3YyY4EeHHE COCTaBa, CTPYKTYpbhl W CBOHCTB COBPEMEHHBIX METAUIMUECKUX U
HEMETaNINYEeCKUX MaTepUaoB;

- OCBOEHHE OCHOB TEPMHUUYECKON, XUMUKO-TEPMUYECKON U TEPMOMEXaHUYECKOH 00pabOTKy;

- OCBOGHHE BHJIOB PAa3yNpPOUHSIONUICH U YyIPOUHSIOMEH 00paboTKH (OTKUT, HOpMaIU3alus,
3aKajKa, OTIYCK, [IEMEHTAIUs U Jp.);

- U3y4eHue (PU3UYECKOM CYIIHOCTH SIBICHUH, MPOUCXOMALIMX B MaTepHajaX B YCIOBHAX
IPOM3BOJICTBA U HKCILTyaTalUH;

- OCBOGHHUE OCHOBHBIX CBSA3€H MEX/1y CTPOEHHUEM MAaTEPHUAJIOB U X CBOMCTBaMU (TBEPAOCTHIO,
IPOYHOCTHIO, H3HOCOCTOMKOCTBIO, IUTACTUYHOCTRIO  IP.);

- U3y4eHue 06JacTi NPUMEHEHMs Pa3InYHbIX COBPEMEHHBIX MaT€pPHAJIOB /Ui H3rOTOBICHUS
HOPOAYKIUH.

IInanupyemvle pesynomamuvl 00yyeHusi — TOIATOTOBKA CTYACHTOB K JEATEIBHOCTH B
COOTBETCTBUM € KBAIN(UKALMOHHON XapaKTepUCTUKOM OakanaBpa IO HalpaBJIEHUIO, B TOM YHUCIIe
(dbopMHpoBaHHE YMEHMI MO CO3/1aHUI0, 00pabOTKEe W U3YyYEHUIO CBOMCTB M CTPYKTYPBI Pa3IHMUHBIX
MaTepHaoB.

OOyuenne mno jucnmmimHe «MarepuaaoBeeHHE» HampaBiIeHO HAa (OPMHPOBAHUE
y oOydJamomuxcs CleIylomMx KommeTreHuud B  coorBerctBuM ¢ OI'OC  15.03.01
«MammmHocTpoeHuey, YTBepKAEHHBIM NprukazoM MunobpHayku Poccun ot 09.08.2021 N 727:

Koa u HauMeHOBaHNe KOMIIETEHIIUIA HHI[I/IKaTopr JOCTHIKCHUSA
KOMIIETCHIIUU

OIIK-7. CnocoOeH nMpuMeHsTh COBPEMEHHBIE
9KOJIOTUYHBIC ¥ OE30MaCHBIC METO/IbI
PalMOHAIBLHOTO MCIOJIb30BAHUS CHIPhEBBIX U
IHEPreTUYECKUX PECYPCOB B
MAaIMHOCTPOCHUHT

NOIIK-7.1. 3HaeT TeopeTUUECKHE OCHOBBI
IPUMEHEHHUS YKOJIOTHUHBIX U O€30I1aCHbBIX
METOOB PAIMOHATBHOTO UCIIOJIB30BAHNUS
CBIPBEBBIX U SHEPIreTHUECKUX PECYPCOB B
MaIInHOCTPOSHUH

NOIIK-7.2. YMeeT NIpUMEHSITh COBPEMEHHBIE
9KOJIOTUYHBIE U 0€30TIaCHBIE METOIBI
PaLMOHATIBHOTO MCTI0JIb30BaHMSI CHIPHEBBIX U
HHEPreTUIECKUX PECYPCOB B
MAaIIMHOCTPOSHUN

NOIIK-7.3. Bnaneer yMeHUSIMHU IPUMEHSTh
COBPEMEHHBIE IKOJIOTHUHBIE U 0€30MacHbIe
METObI PAIIIOHAIBHOTO UCIIOIB30BAHUS
CBIPbEBBIX U SHEPIreTHUECKUX PECYPCOB B
MaIIMHOCTPOSHHUH

2. MecTO0 AMCUHMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOTrPaMMbl

JlucuumiamHa OTHOCUTCSA K 00s3aTeibHON yacTH 61oka b1 «/lucuummuael (MOTyIn)».

3. CTpyKTypa U cojep:KaHue IMCUUIINHBI

OO11ast TPYI0EMKOCTh TUCIUILTUHBI COCTABIsIET 4 3aueTHbIe equHuIb (144 yaca).

3.1

Buabl yueOHo# padoThl H TPYA0EMKOCTH




3aouHas (popma oOydeHHS

Bux yuebHoii padorbr KosmuectBo | CemecTpsbl
n/n 4acoB 3
AyAUTOpPHBIE 3aHATHS o4 o4
B tom uncie:
1. Jlexiumn 36 36
2. JlaGopaTopHble 3aHATHS 18 18
CamocrosiTejibHas padoTa 90 90
B ToMm gnciie:
1. [ToaroToBka K 1a00paTOPHBIM 26 26
3aHSITHIIM
2. CaMoCTOsTEIbHOE H3YUCHHE 64 64
IIpomeskyTOoUHasi aTTecTANMS
3auet/mud. 3aueT/73K3aMeH IK3aMeH IK3aMeH
Hroro 144 144

3.2 TemaTnyeckuii MJIaH M3y4YeHHs TUCHUTITIHHBI
TemaTuyeckuii raaH pazMeniéH B MpuwioxkeHuu 1 k pabodeit mporpamMmme.

3.3 CoaepxaHue THCHUNIHHDI

Tema 1. BBoagnast yactnb

3HaveHHe W 3a7a4d Kypca MaTepuajioBelieHue. Poiib MaTepualioB B COBPEMEHHOM TEXHUKE.
Kputepun onenku u BbiOOpa marepuanoB. PaboThl OTE4eCTBEHHBIX M COBPEMEHHBIX YYEHBIX B
obyacTu MaTtepuanoBeieHuss. MarepuanoBeeHIE, KaK HayKa, U3y4aroliasi CBOMCTBAa MaTePUAIOB B
CBSI3H C UX COCTaBOM U cTpoeHueM. Knaccudukanus MaTepuanos.

Tema 2. ®u3nkKo-MexaHH4eCKHe CBOMCTBA MaTepHaoB. CTpoeHHe MaTepPHAIOB

Crpoenune wmatepuasnioB. OCHOBHBIE TIOHSATHS O CBOWCTBaX MaTepuajoB. ATOMHO-
KPUCTAJUIMYECKOE CTPOCHHE METAJUIOB, W30TPOIUsSA, AHMU30TpOmnus, KBasuusorponus. Ilyru
MOBBIIICHNS IPOYHOCTH MeTauI0B. Kpucramnu3anys MeTajuioB IepBUYHAs U BTOPUYHAS.

Tema 3. Teopusi crniiaBoB

IlonsaTusa o crnaBax. TBepable pacTBOPHI, MEXAHUYECKUE CMECH, XUMUUYECKUE COCAUHECHUS.
JlnarpamMma COCTOSTHUSI  KEJIE30-LIEMEHTHUT. XapaKTePUCTHUKHM KOMIIOHEHTOB. CTpyKTypHbIE
cocTaBisirolIMe M (a3bl HA AUarpamme skene3o-leMeHTUT. Kmaccudukanus craneil mo crnocody
IIPOU3BO/JICTBA, HA3HAUEHUIO U KauecTBY. MapKupoBKa yriepoAauCThIX cTanei. UyryHsl ¢ rpaduToMm,
noJjoBUHYaTkIe U Oenbie. CTPyKTypa, CBOWCTBA, 0071aCTH IPUMEHEHUS U METO/IbI ITOJTyYEHHS CEPBIX,
KOBKHMX M BBICOKOIIPOYHBIX YyTYHOB. MapKHpOBKa YyTr'yHOB.

Tema 4. Tepmuueckass 1 XMMHUKO-TepMUYecKas o0padoTka

Bunsl tepmuueckoit o0pabotku craneil. [IpeBpamienus nmpu HarpeBe ctanu. Poct 3epHa
ayCTEHHUTa, HaCJIEACTBEHHOE U JENCTBUTEIBHOE 3€pHO B cTaN. [leperpes u nepexor. IIpeBpamenne
ayCTEHUTa IIpU HENPEPHIBHOM OXJaXIEHUHW. JlparpaMmMa H30TEPMHUYECKOTO IPEBPALICHUS
aycrenuta. I[lepnuTHoe mnpeBpamieHne. MapTeHCUTHOE NPEBpAIlEHHME KM €ro OCOOEHHOCTH.
ITpeBparienue npu OTIYCKe, CTPYKTYpa U CBOMCTBA CTaJIX NpHU oTiycke. OTmyckHast XpynkocTs [ u
IT pona.



[TpokannBaeMOCTh W 3aKaTMBAEMOCTh CTaNH, (AKTOPHI, BIHSIOIIME HA MPOKATHMBACMOCTD:
BIMSHUAE JICTUPYIOIIUX OSJIEMEHTOB, pa3Mepa 3epHa ayCTCHHTa, HEPACTBOPUMBIX KapOWAOB U
BKITIOYCHUH. MeTo/IMKa OTpe/ie]ICHUs KPUTUYECKOTO IMaMeTpa 1o TuarpaMMe IpOKaTnBaeMOCTH.

@u3nUecKue OCHOBBI XHMHKO-TEPMUYECKOH 00paboTku, mOHATHE O Kodhduuuenrte
nuddy3un. Bumbl XuMHKO-TepMUYECKOH 00pabOTKH

Tema 5. KOHCTPYKIIMOHHBIE 1 HHCTPYMEHTAJIbHbIE MAaTEePHUAJIbI

Krnaccudukanus IerHpoBaHHBIX CTajedl MO CTPYKType B HOPMAIM30BAHHOM COCTOSHUU
(mnarpamma ['mife). MapkupoBka JErMpOBaHHBIX CTajiel, MX MPEUMYIIECTBa MO CPaBHEHHUIO C
yraepoaucTbiMu. JleheKThl JerupoBaHHBIX cranei (mudepHbd u3IoM, (DIOKEHBI, OTITYCKHAS
XpYINKocTh). OCHOBHBIE TPeOOBAaHUS K JISTHPOBAHHBIM KOHCTPYKIMOHHBIM cTaysiM o ['OCT.

NHcTpyMeHTalIbHBIE YIJIEPOAUCTBIE M JISTHPOBAHHbBIC CTANM JJIsi PEXKYIIEr0 MHCTPYMEHTA,
COCTaB, MAapKHpOBKa, TepMHueckas oOpaboTka u oOjactu npuMeHeHus. TBepible MOPOIIKOBBIC
CIUIaBbI 17151 pexxyniero uucrpymenta. Kepamuka. CBepXTBep/ible MaTepralbl.

Tema 6. Ctaym u cruiaBbl ¢ 0COOBIMHU CBOiCTBAMH

Beicokonpounsle ctanu. MapTeHCUTHO-CTaperoline KOHCTPYKLMOHHBIE CTalld, UX COCTaB,
pexxuMBI 00pabOTKH U 00macTi npuMeHeHus1. CIiIaBbl ¢ 0C000 BEICOKOHM H3HOCOCTOMKOCTBIO, COCTAB,
MapKHUpOBKa, TepMuyeckass o0OpaboTka u oOnacTd npumeHeHus. HeprkaBerolime XpoOMHCTbIE U
XPOMOHHKEJIEBBIE CTaIM, COCTaB, MapKHUPOBKA, TepMHUUEcKasi 00paboTka M 001acTH MPUMEHEHHUS.
XKaponpounsle ctanu u crutaBbl. OCOOEHHOCTH MOBEJCHMS CTAIM IPU HArpy3Kax B 00JIACTH BBICOKHX
TEMIEpaTyp, Mpenea JAJIUTEIbHON NPOYHOCTH, MpeAes IMOJI3y4ecTU. THIOBBIE CIUIABBI, COCTaB,
CTPYKTYpa, TepMooOpaldoTka, cBOHCTBa M obOsactu npuMeHeHus. CIUlaBbl € 33JaHHBIMU
(1)I/I3I/III€CKI/IMI/I cBoMcTBAaMH. MarauToMsArkue u MAarouTOTBEPAbIC CILIABBI.

Tema 7. IIBeTHBIE METAJJIBI U CIVIABBI

Menp u ee cBoiicTBa. JlaTyHu, OpOH3BI OJIOBSIHHCTBIE, KPEMHUCTBIC, AalIOMUHUEBHIE,
OepuIIOBBIC; cOoCTaB, obnacTu npuMeHenus. CruiaBpl CBHMHIIA U OJloBa. baOOUTHI, CBUHIIOBUCTHIC
OpOH3bI, AalOMUHUEBHIE MOJIIMITHUKOBBIE CIUIaBbl [JIsl JABUTaTele BHYTPEHHETO CrOpaHuUf,
TPUMETAJUTMUECKHUE TTOAIIUITHUKA. AJIFIOMUHUN U €ro CBOMCTBA. JInTelHbIe allfOMIUHUEBLIE CILIABHI,
obnacTu mpuMeHeHus. J{opalfoMiH, COCTaB, peXUM TEPMHUECKON 00pabOoTKH, CBOWCTBA, 00JIaCTH
MIPUMEHEHUS.

Tema 8. KoMno3nunoHHbie MaTepuaibl

Knaccugukanus KOMIO3MLIMOHHBIX MaTepuaioB. PacrpeneneHue HanpsokeHUH MEXITY
MaTpuliel u HanoaHuTeneM. CxeMmbl apMupoBanus. Kputuueckas niuuHa BojgokHa. OCHOBBI pacueTa
CBOMCTB KOMIIO3MIIMOHHBIX MaTepualoB. Buapl MaTpull M HaNOJHUTENEH KOMIO3UIIMOHHBIX
MaTepHalIoB.

Tema 9. HanomaTepuaJibl

OO6mast xapakrepuctuka. [‘eomerpuueckue mapamerpbl HaHouacTHl. Mcropuueckue
npeanocbulku. KosutomaHas XuMus Kak NPapoJWTENb HAHOTEXHOJOTMH. V3MmenbueHHue 4YacTHil.
Crenenp gucnepcHocTd. Kputuyeckuii auamerp HaHoyacTull. JlucHepralmoHHBIA crocod
MOJIyYEeHHUs] JUCHEPCHBIX YacTul] BenlecTBa. KOHAEHCAMOHHBIA CIOCO0 MOJIyYeHHsI JUCIIEPCHBIX
yacTUIl BellecTBa. TepMHUHBI «CBEpXYy-BHM3» U «CHHU3Y-BBepx». HaHOOOBEKTHl cemelicTBa
bymnepenoB. Dunodymnepensl. HanotpyOku. I'paden. Actpanensl. TexHuyeckoe npuUMeHEHHE
HaHopa3MepHbIXx dacTull. CopOentsl. CeHcopbl. Ilnenku. Owmutrtepbl. CBEPXIPOBOAHUKH.
XUMHUYECKHE CBOMCTBA HAHOYACTUL. MalMHOCTPOUTEIBLHOE IPUMEHEHUE  HAHOYACTHII.
MenuuuHckoe mpuMeHeHrne HaHovyacTul. Hanoanexktponuka.



3.4 TemaTuka ceMHHAPCKHUX/MPAKTHYECKHUX H JIAOOPATOPHBIX 3aHATHH

3.4.1. JlaGopaTopHbIe 3aHATHUS

JIaboparopHoe 3ansaTue Nel «MakpoaHanu3 cTaneii»

JlabopaTtopHoe 3ansTre No2 «MHUKpOaHau3 cTajiei»

JIaGoparopnoe 3ansaTue Ne3 «3akaika U OTIYCK YIIEPOJUCTOMN CTaIN»
JlabopaTtopHoe 3anstre Ned «I[IpokannBaemMocTb cTajeii»
JIaGoparopnoe 3ansaTue Ne5 «XumMuKo-repMuieckas 00padoTkar»
JlaboparopHoe 3ansTHe Ne6 «KOMMO3UIIMOHHBIE MaTEpUaIb»

3.5 TemaTuka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)
KypcoBbie paboThl 110 TaHHOM JUCLUIUIMHE HE NIPEAYCMOTPEHBDI.

4, YueOHO-MeTOAM4YeCKOEe U HHPOPMALIHOHHOE o0ecriedyeHne
4.1 OcHoBHas JuTeparypa

1. MarepuasioBezicarne. Y4eOHUK TSl CTY. BeIcil. y4eO. 3aBenenuii / I'. M. Bosikos, B. M.
3yeB — M. : uznarensctBo Akanemus, 2011, 400 c.

4.2  JlomoJaHUTEIbHAS JTUTEPATypa

1. MarepuanoBenenue. Y4ueOHuK 11 By30B / mon penakuueit b. H. Apzamacosa, I'. T'.
Myxuna / Ap3amacoB b. H., Makaposa B. 1., Myxun I'. I'. u ap. — M. : u3garensctBo MI'TY um.
H. D. baymana, 2001, 648 c.

2. Teopus crutaBoB. Metoauueckue ykazanus / moa peaakuueii I'. M. Bonkosa — MI'TY
«MAMM», 2005.

3. Tepmuueckas oopadoTka craneil. Meronuueckue ykasanus / noj pegaxkuueit I'. M.
Bonkopa — MI'TY «MAMM», 2008.

4. MammHOCTpouTeNIbHbIE MaTepuaibl. MeToauueckue ykazanus / noa penakuueit I'. M.
Bonkopa — MI'TY «MAMM», 2003.

5. Bei0op crimaBoB. Metoanueckoe rnocobue / nox penakmueit I'. M. Bonkosa — M.: MI'TY
«MAMM», 2009.

6.00beMHbBIe HaHOMaTepHaNbl. YueOHoe nocodue / I'. M. Bonkos — M.: KHOPVYC, 2011,
168 c.

4.3 DjekTpoHHbIE 00pa3oBaTelbHbIE PeCypPChl

[IpoBenenue 3aHATUHN U aTTECTalMil BO3SMOXKHO B IMCTAaHIIMOHHOM (opMaTe ¢ IPUMEHEHUEM
CHCTEMbI JTUCTAaHIMOHHOTO o0ydeHust yHuBepcutera (CHO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadeapoi AIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB (DOP) mo BceM pazaenam mporpamMmsl:
Hasanue ODOP Ccblka Ha Kype

Marepuanoseneane 1 TKM https://online.mospolytech.ru/course/view.php?id=5927

4.4 JluueH3UOHHOe W  CBOOOJAHO  pacHIpoCTpaHseMoOe  IMPOrpaMMHOe
olecreyeHue



HanmenoBanue | Pazpadorunk I1O | JocTynmHocTh Ccblika Ha Ennnblii peectp
(mpaBooOJiagares | (IMUEH3MOHHOE, | POCCHICKHMX MPOrpaMm AJsi
b) cB00OOTHO 9BM u B/l (npu naanumnu)
pacnpocTpaHsieM
oe)
MoiiOduc OO0 "HOBBIE JIuuieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase _id=9433
TEXHOJIOT " 75

45 CoBpemennble npogeccuoHaIbHbIe 0a3bl JaAHHBIX U UH(OPMALHOHHbIE
CIPABOYHbIE CHCTEMBI

Ccblika Ha
Ne HaunmeHoBanue JocTtynmHocTh

pecypc

NudopmanuoHHoO-cipaBoOYHbIE CHCTEMbI

1. | UrdopmarmonHsie pecypest Cetu

http:// www.consultant.ru
KoncynbrantlIroc P floctyntio
JIeKTPOHHO-0MOJINOTEYHbIE CHCTEMbI
Jlanp https://e.lanbook.c JlocTymHa B ceTH
1. om/ Hutepuer 6e3
OTpaHUYCHUI
IPR Books https://www.iprbo JlocTyriHa B ceTH
2. okshop.ru/ UntepHer 6e3
OTpaHUYCHU I
IIpodeccnonanbubie 6a3b1 JAHHBIX
baza maHHBIX HayIHOU http://www.elibrary.ru JloctymnHo

1. | snexrponnoii GuGIHOTEKN
(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com JlocTynHO
noiuTeMaTHueckas pedepaTuBHO-
2. | 6ubmmorpaduueckas
MHAYKOMETpHYeCKast
(bubmmomeTpuueckas) 0a3a TaHHBIX

S. MarepuajibHO-TeXHHYECKOe o0ecreyeHue

Howmep O6opynoBanue
ayJUTOPUHN
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6. MeTozmqecmle PERKOMEHIAUNA

6.1 MeToauyeckue peKOMEHIAIUN IJIsl MPenoaaBaTeisi M0 OPraHUu3aNnu
o0yueHus

6.1.1. TIlpenonmaBatenp OpraHU3yeT NPENOJABAHUE AWCIHUILUIMHBI B COOTBETCTBHH C
TpeboBanusmu "llonoxeHus 00 opraHuzanuu 00pa30BATENBHOIO Ipolecca B  MOCKOBCKOM
HOJUTEXHUYECKOM YHUBEPCUTETE U €ro (punnanax", yrBepxaEHHbIM PEKTOPOM YHUBEPCUTETA.

6.1.2. Ha mepBOM 3aHATHHU MpenojaBaTeNb JOBOAUT IO CBEACHHS CTYIEHTOB COJCpIKaHHUE
paboueil mporpammel aucuumuHsl (PITJ) m mpenocraBiseT BO3MOMKHOCTh O3HAKOMIJICHHS C
IIpOrpaMMon.

6.1.3. IIpenonaBaTtens ocoOeHHO 0OpalaeT BHUMaHUE CTYI€HTOB Ha:

- BUIBI U (OPMBI TIPOBENEHUS 3aHATHH MO JUCHUIUIMHE, BKIIOYAs TOPSIOK MPOBEICHHS
3aHATUH C NMPUMEHEHHEM TEXHOJIOTUH JHUCTAaHLMOHHOTO OOYYEHHUS M CHCTEMbl AMCTAHIIMOHHOI'O
o0Oyuenus ynusepcuteta (C/1O mocnonurexa);

- BUJBI, COJEpXKaHWE M MOPSAOK INPOBEICHHMS TEKYLIEro KOHTPOJS YCIIEBAa€MOCTH B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPE/ICTB;

- (hopMmy, cojiepKaHue U MOPSA0K IPOBEIEHHS TPOMEKYTOUHOM aTTeCTallMi B COOTBETCTBUU
¢ OHIOM OIEHOYHBIX CPEACTB, MpeaycMoTpeHHbIM PI1/].

6.1.4. JloBoguT OO0 CBENEHHUS CTYAEHTOB TpaUK BBIIOJIHEHUS Y4eOHBIX paboT,
npenycMorperssix PIII.

6.1.5. Heob6xonumo ¢ camMoro Havajga 3aHATHI PEKOMEHJIOBATh CTYIEHTaM OCHOBHYIO U
JIOTIOJTHUTEIIBHYIO JINTEPATypy M YKa3aTh IMyTH JOCTYIA K HEH.

6.1.6. BHauane win B KOHIIE CEMeCTpa JaThb CIMCOK BOINPOCOB Ul TMOATOTOBKU K
POMEKYTOYHOM aTTecTanuu (3K3aMEeHY WK 3a4ETy).

6.1.7. Pexomennyercs ¢akt o3zHakomsieHHs cryaeHToB ¢ PIIJI u rpadukom paGoThl
MUCHbMEHHO 3a(UKCUPOBAThH MOJMUCHIO CTYJEHTA B JJUCTE 03HaKOMJIEHUs ¢ conepkanue PIT/I.

6.1.8. IlpenonaBarenu, BeAylMI JEKIHOHHBIE W MPAKTHUECKUE 3aHATHS, JOJKHBI
COTJIACOBHIBATh TEMATWYECKHH IUIAH TNPAKTHUYECKUX 3aHATHH, HUCIIONB30BaTh EIUHYIO CHCTEMY
0003HaueHH, TEPMHUHOB, OCHOBHBIX MOHATHH JUCIUIUINHBL.

6.1.9. Ilpu nmoAroToBKe K JIAG0OPATOPHOMY 3aHSITHIO IO IEPEYHIO OOBSABICHHBIX TEM

IpernoaaBaTeNlo HeOOXOIUMO YTOYHUTH IUIAaH HUX MPOBEAEHHUS, NPOoAyMaTh (OPMYJIHUPOBKH U
coJiep’KaHue yueOHBIX BOIIPOCOB, BBIHOCUMBIX Ha 00CYKIEHHE, 03HAKOMUTBCS C IEPEUHEM BOIIPOCOB
II0 TEME CEMHUHAapA.

B xone ceMuHapa BO BCTYNMTEIBHOM CJIOBE PACKPBITh NMPAKTHYECKYIO 3HAYMMOCTHh TEMBI
CEMHUHApPCKOI0 3aHATHUS, ONPENEIUTh MOPSAJOK €ro MPOBEIEHUS, BpeMsi Ha 0OCYXJEHUE Ka)J0Tro
yuebHoro Bompoca. [IpuMeHsss (QpPOHTaJIbHBIM ONPOC JaThb BO3MOXHOCTh BBICTYNIUTH BCEM
CTyJIEHTaM, IIPUCYTCTBYIOLIUM Ha 3aHATHH.

B 3akimounTenbHOM 4acTH CEMUHAPCKOTO 3aHATHUS CIIeIyeT MOABECTH €r0 UTOTHU: 1aTh OLIEHKY
BBICTYIIJICHUH KaXKJIOTO CTYAECHTA U y4eOHOM IpYIIIBI B IIEJIOM. PacKpbITh MONI0XKUTENbHBIE CTOPOHBI
U HEJOCTaTKU MPOBEIEHHOTO CEMUHAPCKOTo 3aHATUSA. OTBETUTh Ha BOMPOCH! CTYJEHTOB. BrinaTh
3aaHMs [T CAaMOCTOSITENIbHONW PabOThI O MOJATOTOBKE K CIEAYIOIIEMY 3aHSTHIO.

Bo3moxHO nmpoBeieHNe 3aHATHI U aTTeCTalllii B TUCTAaHIIMOHHOM (popmare ¢ MpUMEHEHHEM
CHCTEMBI TUCTaHIMOHHOrO 00ydeHus: ynusepcureta (CJO-LMS). Ilopsaok npoBeneHus: paboT B
JUCTAaHIIMOHHOM (opMaTe YCTAHABIIMBAETCS OTAEIbHBIMU PACHOPSHKEHUSIMH TPOPEKTopa 1o
yueOHOil paboTe W/WiM LEHTPOM Yy4eOHO-METOINYECKOH paboTHI.
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6.2 MeTozmquKne YKazaHus 1Jisd oﬁyqamumxca 0 OCBOCHHUIO U CHUIIINHBI

6.2.1. CTyaeHT ¢ caMoro Hayaljia OCBOCHUS AUCIMIUTMHBI JOJDKCH BHUMATEIBHO O3HAKOMHUTCS
¢ paboueii mporpaMMoOn JUCITUILTAHBL.

6.2.2. CTyneHTy HEOOXOIUMO COCTaBHTh JJisi ceOsl rpaduK BBIMOJIHEHUS y4eOHBIX PadoT,
npenycMoTpeHHbix PIIJ] ¢ yuérom TpeOoBaHUM ApYruX IUCHUIUIMH, U3y4aeMbIX B TEKYLIEM
ceMecTpe.

6.2.3. [Ipu npoBeneHNH 3aHATHA U MPOLEAYpP TEKYIIEH M MPOMEKYTOUYHOM aTTECTAlUU C
UCIOJIb30BAHUEM HHCTPYMEHTOB MH(OPMALMOHHON 00pa3oBaTenbHOM cpelapl AMCTAaHIIMOHHOIO
oOpazoBanusi ynuBepcutera (LMS wMocmonmuTexa) Kkak BO BpeMs KOHTAKTHOM paboOThl ¢
npernojiaBaTesaeM, Tak U BO BpeMs CAMOCTOSTENbHOW paboThl CTYIAEHT JOJDKEH O00eCHednuTh
TEXHUUYECKYI0 BO3MOXKHOCTh JMCTAHLMOHHOIO IOJAKIIOUYEHUS K CHCTEMaM JAMCTaHLMOHHOIO
oOyuenust. [Ipy OTCYTCTBMM TakoH BO3MOXKHOCTH OOCYAMTb CUTYallMI0 C IIperojaBaTesieM
JVCLIATUTAHBL.

6.2.4. CamocrosiTenbHasi paboTa SBISeTCS OOHUM M3 BUAOB ydeOHBIX 3aHsATUH. llens
CaMOCTOSITENIHON paboThl — NPAKTUUECKOE YCBOEHUE CTYJIEHTaMHU BOIIPOCOB, pacCCMaTpUBAaEMBbIX B
npolecce U3y4eHus AUCLHUILINHBL.

Buibl BHEayAMTOPHOIN CaMOCTOSITENIbHOM paOOTHI:

- CAaMOCTOATEJIBHOE U3YUYEHHUE OT/IEIbHBIX TEM AUCHUILUINHBL;

- MOJITOTOBKA K JICKIIOHHBIM 3aHSITHSM;

- IOJITOTOBKA K CEMUHApaM U IMPAaKTUYECKUM 3aHATHUM;

J1J1s BBITIOTHEHHMSI JTFOOO0TO BUa CAMOCTOSITEIILHON paboThl HEOOXOAMMO TPOUTH CIICTYIOIINE
STarbl:

- OIIPEJIEIEHNE LIEJIU CaMOCTOSTENbHON PabOThI;

- KOHKpETH3alus 03HaBaTeNIbHON 3aj1auy;

- CaMOOIIEHKA TOTOBHOCTH K CAMOCTOSITENILHON padoTe;

- BBIOOp a/1eKBaTHOTO crioco0a AeHCTBHS, BEAYIIErO K PELICHUIO 3aJauu;

- IUTaHUPOBAaHUE PAaOOTHI (CaMOCTOSATEIHHON UITH C TOMOLIBIO PENO/IaBaTeNs ) HaJl 3a/IaHUEM;

- OCYILIECTBJICHME B TPOILECCE BBIMOJHEHHUS CAMOCTOSTEIbHOM pPabOThl CaMOKOHTPOJIS
(MpOMEKYTOYHOI'O U KOHEUHOT'0) PE3yJIbTaTOB padOThI, U KOPPEKTUPOBKA BBINOJIHEHUS PabOTHI;

- penexcus;

- IPE3EHTAIU CAMOCTOATEIbHOU PabOTHI.

1. DoH/1 OLICHOYHBIX CPEICTB

7.1 Metoabl KOHTPOJISI M OLICHUBAHMS Pe3yJIbTATOB 00yUeHUs
I[J'IH KOHTPOJIA YCIICBAEMOCTH N KQ4€CTBAa OCBOCHUA JUCHUIIIIMHBI HaCTOSIHICfl HpOFpaMMOI\/JI

IPEyCMOTPEHBI CIEAYIOIINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEeH ycrieBaeMoCTH (TEKYLIUIl KOHTPOJIb);
- IPOMEXKYTOYHAsI aTTeCTAUs (IK3aMEH).

7.2 1lkana u KpUTEpUHN OLEHMBAHUS Pe3yJIbTATOB 00y4YeHHs NIPH
NPOBeICHUH NMPOMEKYTOYHOM aTTeCTALUH

IIIxana oneHUBaHUsA Kpurepun ouennBanus

BrinonHeHs! Bce BUABI yueOHOU paboThl, IPeTyCMOTPEHHbIE YUEOHBIM
wi1aHoM. CTyIOeHT IEeMOHCTPUPYET COOTBETCTBHE 3HAHWM, yYMEHHH,
HABBIKOB TIPUBEJIEHHBIM B TaONMIAX IOKa3aTessIM, OIepUpyeT

OT1iau4yHO
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HpI/IO6peTeHHBIMI/I 3HaHUAMHU, YMCHUAMHU, HaBbIKAaMH, IPUMCHSCT UX B
CUTyalusx MMOBBIIICHHOHN CJIOKHOCTH.

Xopoio

BrimonHeHs! Bce BUIbl Y4eOHOM paboThI, IPEeIyCMOTPEHHbIE YYEOHBIM
wi1aHoM. CTyOeHT JEeMOHCTPUPYET COOTBETCTBHE 3HAHWM, yYMEHHUH,
HABBIKOB TIPUBEJICHHBIM B TaONMIIAX IOKa3aTessAM, OMEepUpyeT
NpUOOPETEHHBIMU 3HAHUSAMH, YMEHUSIMU, HAaBBIKAMH, IPUMEHSIET UX B
CUTYallUsX OOBIYHON CIIOKHOCTH. [Ipu 3TOM MOTryT OBITH OMYLICHBI
HE3HAYUTENbHbIC  OIIMOKM,  HETOYHOCTH,  3aTPYJAHCHUS  TpHU
AQHAIUTUYECKUX OIEepalusX, NepeHoce 3HAHUN U yMEHUU Ha HOBBIE,
HECTaH/IapPTHbHIE CUTYAIIHH.

y,Z[OBJ'IeTBOpI/ITeJ'IBHO

BrinonHeHs! Bce BUbl y4eOHOM paboThl, IPEyCMOTPEHHbIE YUEOHBIM
wi1aHoM. CTyIEHT JEMOHCTPUPYET HEINOJHOE COOTBETCTBUE 3HAHMM,
YMEHUH, HAaBBIKOB TMPHUBEIECHHHIM B TaONHMIAX IOKa3aTelsiM,
JIOIYCKAIOTCS 3HAUUTENIbHbIE OUIMOKHU, NMPOSBISAETCA HEIOCTaTOYHOCTD
3HaHWW, M0 PSy TIOKa3aTelei, OOYJaroIIHMiiCS  HCIBITHIBACT
3HAYUTEIIBHBIE 3aTPYJHEHUS IIPU ONEPUPOBAHUM 3HAHUAMHM INPU HUX
IIEPEHOCE HAa HOBBIE CUTYaLIUU.

He ynosnerBopuresbHO

He BoimomHen oauH wiu Oonee BUAOB y4eOHOH  paboThI,
MPEyCMOTPEHHBIX pabodeid mporpaMMoi JaucHUILIHHBL  CTyneHT
JEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHWH, YMEHHI, HABBIKOB
MIPUBEICHHBIM B TA0JIMIIAX [MOKA3aTeNsIM, JOITYCKAIOTCS 3HAYUTCIIHHBIC
OIIMOKHU, IPOSIBIISETCS OTCYTCTBHE 3HAHUM, YMEHUH, HABBIKOB MO PSAY
MOKAa3aTeNIeH, CTYJACHT UCHBITHIBACT 3HAYUTEIILHBIC 3aTPYTHEHUS MPU
OTIEpUPOBAHUU 3HAHUSAMU U YMEHHSMH TPHU HX TMEPEHOCE Ha HOBBIE
CUTYallUH.

7.3  OueHo4YHBbIE CpeCTBA

7.3.1. Texyuuii KOHTPOJIb

<D0pMa OTUCTHOCTHU U TCKYLICTO

Bug paboTst
KOHTPOJIS
JlaGopaTtopHbie paboThI (TiepeueHsp | OdopmiieHHBIC OTYETH (KypHaIT) 1a00paTOPHBIX
nabopaTopHBIX pabOT MpPECTaBIICH B 1I. paboT, MpeayCMOTPEHHBIX paboueil mporpaMmmon
3.4.1) JIUCIIUIUIMHBI C OTMETKOW IpenoaaBaTess
«3a4TEHOY, €CIIU BHITIOJHEHBI U 0(DOPMIIEHBI BCE
paboTHI.
KonTponbHast pabota (mpumep [TucrMeHHBIE OTBETHI Ha 33/1aHUSI KOHTPOJIBHON

3a[aHu#l B TIPUIIOKCHUH 2)

paboTHI, MPeTyCMOTPEHHON pabodeit
MPOrPaMMO TUCITUTUIMHEI C OIICHKOM
IPEToJIaBaTelNsl He HUKE «yJIOBICTBOPUTEIHLHOY.

TecTsl (IpUMEPHI TECTOBBIX IIpaBunbHBIE OTBETHI JBa BOIIPOCA U3 TPEX B
3aJ[aHuil IPEICTABIICHBI B IPUJIOKEHHUHU 2) | OJTHOM M3 BapUAHTOB TECTa.
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7.3.2. [IpomexxyTouHas aTTecTanus

[Tpomexyrounass arrectamusi - (dK3aMeH) MPOBOJIUTCS MO OwmieraM B YCTHOH Qopme.
PernameHT npoBeieHUS aTTECTALIUU:

- BpeMms Uil OATrOTOBKM OTBETa Ha BOMPOCHI He Ooree 40 MUH.;

- BpeMsi Ha OTBET Ha 3a/IaHHbIe BOIIPOCkI He Oosee 10 MuH.

bunet cocTout U3 Tpex TEOPETUUECKUX BOIIPOCOB.

[lepeuens BOMPOCOB K SK3aMEHY MPHUBE/ICH B MPUJIOKEHUH 2 K pabodeil mporpaMme.



[Tpunoxenue 1
TemaTuyeckuii IaH TUCHUILIUHBI «MaTepuaioBeieHUE» N0 HANIPABJIEHUIO MOATOTOBKH
15.03.01 «MamuHoCTpOEHUE»
(baxkamaBp)

Pasnen Buabl yueonoii padorsl, Bunsbi camocTosiTeJIbHON padoThI Dopmbl
BKJII0Yasl CAMOCTOATEJILHYIO CTY/eHTOB aTrTecra
padoTy CTY/IEHTOB, 197071

n/n U TPYA0EMKOCTh B Yacax

Cemectp
Hepeas
cemMecTpa

JI I/C | Jlad CPC KCP K.P. | KIl. | PTP | Pedepar K/p 2 |3

1. BBojHas yacTh. 2 10
3HaueHue ¥ 3a/1a4u Kypca 3
MmarepuanoBeaeHue. Pois MaTepuanos B
COBpEMEHHOH TexHUKe. Kputepun oneHku n
BEIOOpa MaTepranoB. PaboTsl
OTEYECTBEHHBIX U COBPEMEHHBIX YUEHBIX B
o0JiacT MaTepHaIOBEICHUS.
MarepuasoBeieHne, Kak HayKa, U3y4aroias
CBOMCTBa MaTepHaJIOB B CBSI3U C UX
cocTaBoM U ctpoeHueM. Kiaccudukarus
MaTepuasoB.

2. Tema 2. ®Pu3nKo-MexaHUYeCKHe CBOHCTBA 4 10
MaTepHaJIoB. 3
CrtpoeHne MaTepHuaioB

Crpoenne MatepraioB. OCHOBHBIC TOHATHS
0 CBOMCTBax MaTrepuajioB. ATOMHO-
KPHUCTALUTNYECKOE CTPOCHUE METAILIOB,
W30TPOITUS, aHU30TPOIHSI, KBa3HU30TPOIIHS.
[lyTH NOBBIMICHHUS IPOYHOCTH METAILIOB.
Kpucranmuzamus MeTauioB IepBUYHAS H
BTOPHYHASL.

Jlabopamopnoe 3ansmue no meme 2
«Maxpoananuz cmanei» 3
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Jlabopamopnoe 3ausimue no meme
«Muxpoananuz cmanei

Teopus cI1aBOB.

IlonsaTus o cnnaBax. TBepaple pacTBOPHL,
MEXaHNYECKHE CMECH, XUMHIECKHUE
coefnHeHNs. JlnarpaMma coOCTOSIHUS
JKEJIE30-IIEMEHTHT. XapaKTePUCTHKH
KOMITOHEHTOB. CTPYKTypHBIE
COCTaBJIIONINE U (ha3bl HA TUarpaMMe
xKese30-ueMeHTuT. Knaccudukanus cranei
10 coco0y MPOM3BOJICTBA, HA3HAYEHHIO U
KagecTBY. MapKupoBKa yriIepoauCThIX
craneil. UyryHsl ¢ rpadutom,
MoJIOBUHYATHIE U Oeibie. CTPYKTYypa,
CBOIiCTBa, 007aCTH MPUMEHEHHS U METOIbI
MOJTYYCHHS CEPhIX, KOBKHX U
BBICOKOTIPOYHBIX YyTYHOB. MapKHpoBKa

YYT'YHOB.

10

Tepmuueckasi 1 XMMHKO-TepMHYeCKast
o0padoTka.

Buer Tepmudgeckoil 00pabOTKH CTaiei.
[IpeBpamenus npu Harpese crainu. Poct
3epHa ayCTEeHNUTA, HACIEICTBEHHOE
JieficTBUTENbHOE 3epHO B cTaiu. Ileperpes
u iepexxor. [IpeBpaienne aycTeHUTa Npu
HETIPEPhIBHOM OXJIAKIAeHUH. /lnarpamma
M30TEPMHYECKOTO TIPEBPAIICHUS ayCTCHUTA.
[epimTHOE NpeBpameHre. MapTeHCHTHOE
MPEBPAIICHUE U €TO0 OCOOCHHOCTH.
[IpeBpaienue npu oTnycke, CTpyKTypa U
CBOMCTBA cTanu npu otnycke. OTmyckHas
xpynkocts [ u II poga.

IIpokanuBaeMoCTh U 3aKaTUBAEMOCTb CTalH,
(hakTOpPHI, BIUSIOMINE HA IPOKAITNBAEMOCTb:
BIIHMSIHUE JIETHPYIOIINX IEMEHTOB, pa3Mepa
3epHa ayCTEHUTAa, HEPACTBOPUMBIX
KapOWIOB M BKJIIOUCHHN. MeTouKa

10
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OIIpe/IeIeHUsI KPpUTHUECKOTO TMaMeTpa o
JiarpaMMe MpoKaJTuBaeMOCTH.
®duznyeckue OCHOBBI XUMHKO-TEPMHYECKOM
00paboTkH, MoHATHE 0 K03 DHUIIeHTE
muddy3un. Bumsl XuMuko-TepMuIecKoi
00paboTkn

Jlabopamopnoe 3anamue no meme «3axanxa 2
U OMNYCK y2nepoOucmo cmaauy

Jlabopamopnoe 3ansmue no meme 2
«IIpoxanusaemocms cmaneiy

Jlabopamopnoe 3anusimue no meme 4

«Xumuxo-mepmuueckas oopabomra»

KoncTpykuuonnsie u
HHCTPYMEHTAJbHbIE MAaTEPHAJIbI.
Knaccugukarus 1erupoBaHHbIX cTanei mo
CTPYKTYpE B HOPMaJIM30BAHHOM COCTOSIHUM
(mnarpamma I'uite). MapkupoBka
JIETUPOBAHHBIX CTaJIeH, NX IPEUMYIIECTBA
TI0 CPAaBHEHHMIO C YIIIEPOIUCTHIMU. Jle(eKThI
JIETUPOBAHHBIX cTajel (MMpepHBI H3II0M,
(hIIOKEHBI, OTIYCKHAS XPYIIKOCTB).
OcHOBHBIE TPEOOBAHHMS K JIETUPOBAHHBIM
KOHCTpYKUMOHHBIM cTajisiM o [OCT.
WHcTpyMeHTaNbHbBIE YIIIepOIUCThIE U
JIETHPOBAHHBIE CTAIIU [UISl PEKYIIETO
MHCTPYMEHTA, COCTaB, MAPKHPOBKA,
TepMu4ecKas o0paboTka u 00IacTH
npuMeHeHust. TBep/ible MOPOLIKOBbIE
CIUIaBBI JUISl PEXXYIIET0 HHCTPYMEHTA.
Kepamuka. CBepXxTBepable MaTepHallbl.

10
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CTanu ¥ cIJIaBbI € 0COOBIMHU CBOWCTBAMM.

BricokonpouHble cTanu.
MapTeHCUTHO-CTapeoIne
KOHCTPYKIIMOHHBIE CTAJIH, HX COCTaB,
PEXUMBI 00paOOTKH B 00TaCTH
npuMeHeHns1. CIaBbl ¢ 0c000 BBICOKOM
M3HOCOCTOMKOCTBIO, COCTaB, MAPKHPOBKA,
TepMHYecKas 00padoTKa U 00JIacTH
npuMmeHeHus. Hepikaerolye XpoMHCThIe U
XPOMOHHKEJIEBbIE CTaJIU, COCTAB,
MapKHPOBKa, TepMHUUECKast 00paboTKa U
obnactu npuMeHeHus. JKapornpoyuHble CTaau
u cruiaBbl. OCOOEHHOCTH MOBEJICHUS CTaIH
IIPU Harpy3kax B 00JacTH BBICOKHX
TEeMIIepaTyp, Npeaes JUINTEIbHON
MPOYHOCTH, TIpeIeII oNI3ydecTH. THuroBsle
CIIaBbl, COCTAB, CTPYKTYpa,
TepMOOOPabOTKa, CBOWCTBA U OOJIACTH
npuMmeHeHns. CIuaBbl ¢ 3aJJaHHBIMH
(hM3MIEeCKUMHU CBOHCTBAMHU.
MarauTomsIrkue ¥ MarHUTOTBEp/IbIe
CILJIaBBbI.

10

I{BeTHBIE META/IBI M CIIABBI.

Mens u ee cBoiicTBa. JIaTyHH, OpPOH3HI
OJIOBSIHHACTHIC, KDEMHHCTHIC, aTFOMHHUCBEIC,
OepUILIOBBIC; COCTaB, 007IaCTH MPUMEHEHHS.
CrmiaBbl CBMHIIA U 0J10Ba. baOOUTEI,
CBUHIIOBUCTHIC OPOH3BI, ATFOMIHUACBBIC
MTOAIIMITHUKOBBIE CIUIABBI JIJIS JBUTATENCH
BHYTPEHHET0 CTOpaHUs, TPUMETAJINYECKUE
MOJIIMITHUKN. AJTIOMUHUNA U €10 CBOMCTBA.
Jluteiinbple aaTIOMUHHMEBEIE CIUIABEI, 00J1aCTH
npuMeHeHus. J[FopamtoMuH, COCTaB, PEXUM

10
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TEpMUYECKOI 00pabOTKH, CBOWCTRA,
00J1acTH IPUMCHEHHUS.

KoMno3nnnoHHbIe MaTepHaJIbl
Knaccudukanus KOMIO3HITHOHHBIX
Matepuainos. Pacripenenenue HanpsbKeHUN
MEKAy MaTpHLeil 1 HanonHuTeneM. CXeMsbl
apmupoBanus. Kpurnaeckas amuHa
BoJsiokHa. OCHOBBI pacdeTa CBOHCTB
KOMITO3HITOHHBIX MaTepHaJIOB. BB
MaTpul 1 HaIoJIHUTEIICH KOMITO3HMIIMOHHBIX
MaTepuasoB.

10

Jlabopamopnoe 3ansimue no meme
«Komnosuyuonnvie mamepuanviy

Hanomartepuajbi

OOmas xapakrepucTrka. ['eomeTprueckne
napameTpsl HaHodacTHll. Mcropudeckue
npeanocskuUIkd. KomoniHas XumMust Kak
MPapoUTeIh HAHOTEXHOJIOT HH.
N3menpyenne yactui. CTeneHb
mucniepcHocTh. Kputnueckuit muamerp
HaHOYacTHIl. JlycrepraioHHbIi crocod
MOJTYYCHHMS TUCTICPCHBIX YaCTHIl BEIECTBA.
KonnencannoHHbIH criocod noxydeHus
JIMCTIEPCHBIX YacTHIl BelecTBa. TepMuHbI
«CBEPXY-BHU3» M «CHU3Y-BBEPX).
HanooOBexThI cemelicTBa (yIaepeHoB.
Dunodymiepensl. Hanotpyoku. I'paden.
Actpanensl. Texauyeckoe IpUMEHEHHUE
HaHOpa3MepHBIX YyacTull. COpOEHTHI.
Cencopsl. [Ineskn. OMUTTEpEHI.
CBepXITPOBOTHIKH. XUMHYECKHE CBOMCTBA
HaHOYACTHIl. MaITHHOCTPOUTEIFHOE
IpUMEHEHUE HaHoYacTUll. MeauuHcKoe
MPUMEHEHNE HAHOUYACTHIL.
HanosnekrpoHnuxa.

10

Bcero yacoB nmo AucuunJInHe
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[Tpunoxenue 2

®OH/J ONEHOYHBIX CPEACTB IIO JIUCHUIIJIMHE

«MarepuasoBeaeHue»
HanpaBneHHe IIOATOTOBKH
15.03.01 MartepuaoBeaeHue

IIpumep KOHTPOJILHOI PadoOTHI
Bapuant Ne 1

1.HaueptuTe B Macmrabe nuarpaMMmy COCTOSIHUS JKEJI€30-YTITIEPOJANUCTHIX CIUIABOB HAa CTaHAAPTHOM
OsaHKe, rocTtaBbTe OyKBeHHble 00o3HaueHus. Ha3zoBure (asbpl U CTPYKTYpHbBIE COCTaBISIOILUE B
KaX/101 obmactu auarpamMmmsl ((hasbl 3aKII0OYUTE B KBaJpaTHBIE CKOOKH)

2. B kakux mnpeaenax wusMeHserca xumuyeckuili cocraB (%C) aycreHuTa INpH NEpPBUYHOU
Kpuctayum3anuu croasa ¢ 1,8 %C? Kak Ha3piBaeTcst 3TOT CIIaBa U KaKylO CTPYKTYPY UMEET MpHU
KOMHATHOW TeMIlepaType B COOTBETCTBUHU C TUArpaMMOi xkKee30-yriaepos?

3. Hanummre cxemy mpeBpamieHus: s craiu, comepxkameit 0,8 %C mpu temmneparype 727°C.
Vkaxure xumuueckuit coctaB (%C) ana ¢a3, y4yacTBYIOIIMX B 3TOM IpeBpaiieHuu. Yro
NPEICTaBISIOT o000 3TH (pa3bl, KaKyl0 UMEIOT KPUCTAJUINYECKYIO PEHIETKY U CBOMCTBA?

4. HNana cranp Mapku Y10A. Ykaxure Kiacc 3TOM cTaqu 1O KadecTBY (OOBIYHOIO KaydecTBa,
Ka4eCTBEHHAsI, BRICOKOKAUECTBEHHAs), a TAK)KE CPEJHEe COAep)KaHUe YIieposa M CTPYKTYpy ITOH
CTaJIM NIPY KOMHATHOM TeMIepaType B COOTBETCTBUH € AUArPaMMOMH JKeJIe30-yIriIepo.

5. Nana cranp mapku BCTS5km. Ykaxure ee KadecTBO, UTO 03HAYalOT OYKBBI M IU(PBI BXOASIINE B
MapkupoBky. ITo kakuM mokazaTensiM (XMM. COCTaB, MEXaHHYECKHE CBOMCTBA) MPOU3BOAMTCS
KOHTPOJIb 3TOM cTanu?

Bomnpocsl k 3k3aMeny

=

Huarpamma Fe-C. XapakrepucTtuka (a3 u CTpYKTYpHBIX COCTABIISIOIINX

Huarpamma Fe-C. Onpenenenue xumudeckoro cocrara (a3 B cwiase ¢ 4,3 % C mpu 1400°C

3. uarpamma Fe-C. M3MmeHeHume XuMHYecKoro cocrtaBa (a3 B Ipolecce MEepBUYHOM U
BTOPUYHOM KPUCTAITU3AINH CTaIH 45

4. Jlmarpamma Fe-C. H3MmeHeHume XuMHYecKoro cocrtaBa ¢a3 B Ipolecce MNEepBUYHON U

BTOPUYHON KpucTayn3anuu crainu 30

[TonsTue o cninaBax. TBepble pacTBOPBI, MEXaHUUYECKHE CMECH, XMMUYECKHE COSAMHEHUS

JmarpamMmma COCTOSIHUSI JBOWHBIX CIUIABOB C HEPAaCTBOPUMBIMH B TBEPJOM COCTOSIHUH

KOMITOHEHTaMHU

7. Jlmarpamma Fe-C. M3MeHeHme XuMHUYecKOro coctaBa (a3 B Tpoliecce TMEePBUYHOU U
BTOPUYHOM KpHCTau3auu crasa ¢ 5 % C

8. Hmuarpamma Fe-C. M3MmeHeHMe XHMMHUYECKOTo cocTtaBa (a3 B Tpolecce IMEepBHYHOW U
BTOPUYHON KPHCTATU3AIMH cTany Y 12

9. Hmuarpamma Fe-C. Xapakrepuctuka (a3, y4acTBYIOMIHX B SBTEKTHYECKOM MPEBPAIICHUH

10. Inarpamma Fe-C. Omnpenenenue xumuueckoro cocrana (a3 B cruiase ¢ 5,5 % C npu 1300°C

11. JImarpamma COCTOSIHUS IBOMHBIX CIIABOB C OTPAHUYCHHON PaCTBOPUMOCTHIO KOMIIOHEHTOB B
TBOPOM COCTOSTHUH

12. Imarpamma Fe-C. Onpenenenue xumudeckoro cocrara (a3 B crwiase ¢ 4,3 % C mpu 1147°C

13. Inarpamma Fe-C. Omnpenenenue xumuueckoro cocrana (a3 cranu Y12 mpu 1100°C

N
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. HAuarpamma Fe-C. Onpenenenue xumuueckoro cocrasa ¢as B cruiase ¢ 0,8 % C mpu 727°C

. Anarpamma Fe-C. Onpenenenne xummdeckoro cocraa a3 cranu Y8 mpu 1100°C

. Auarpamma Fe-C. Onpenenenne xummuueckoro cocraa (a3 B ciase ¢ 4 % C npu 1400°C

. Anarpamma Fe-C. M3MeHeHHe XHUMHUYECKOro cocTaBa (a3 B Ipolecce NEpBUYHON W
BTOPUYHOM KPUCTAJUIM3ALMK CTAIN Y 8

Huarpamma Fe-C. M3MmeHeHne XMMHUYECKOro coctaBa (a3 B mpolecce MEepBHYHOU U
BTOPUYHOM KpucTaum3auuu ciasa ¢ 3 % C

Huarpamma Fe-C. Onpenenenue xumudeckoro cocrana (a3 B crmase ¢ 5,5 % C mpu 900°C
Huarpamma Fe-C. M3MmeHeHuMe XHMHYECKOTO cocTaBa (a3 B MpoOIECCe TNEPBUYHOU U
BTOPUYHON KpuCTaJIM3anuu cmiasa ¢ 4,3 % C

Huarpamma Fe-C. Xapakrepuctuka (a3, yaacTBYIOUIMX B 3BTEKTOMIHOM MpEBpallieHun
Huarpamma Fe-C. OBTeKTHYECKOE U IBTEKTOUTHOE MPEBPAIICHUE

Huarpamma Fe-C. Onpenenenue xumuueckoro cocrana (a3 B crase ¢ 2,5 % C npu 900°C
Huarpamma Fe-C. Onpenenenune xumudeckoro cocrasa (a3 B cmiase ¢ 2,5 % C npu 1300°C
Huarpamma Fe-C. Onpenenenue xumuueckoro cocrana (a3 B crase ¢ 4,3 % C npu 727°C
Huarpamma Fe-C. Onpenenenue xumuueckoro coctasa (a3 B crutase ¢ 1,5 % C npu 800° C
JuarpamMma cOCTOSIHUSI ABOMHBIX CIIJIABOB C HEOTPAHUYEHHOW paCTBOPUMOCTHIO KOMIIOHEHTOB
B TBEPJIOM COCTOSIHUM

Oco0eHHOCTH HBTEKTUYECKOTO MPEBPAILIEHUS IBOWHBIX CILIABOB

KpacHOIOMKOCTh M XJaJHOJIOMKOCTh CTaid. [IpUunMHBI BO3HUKHOBEHUS U CIIOCOOBI
YCTpaHEHUS

Kpucrammm3samus cruiaBos. [Ipasuio da3. [IpaBuiio KoHIICHTpaIHii
ATOMHO-KPUCTAJNINYECKOE CTPOCHUE METALUIOB. THUIbl KPUCTAIUIMYECKUX PEIIETOK M MX
XapaKTepUCTHKA

3aKkOHOMEpHOCTH  KpucTauim3auuu. CTelneHb  MEepeoXJIaXKIEHUs, YHUCJIO  LIEHTPOB
KPUCTAUTU3AIIH, CKOPOCTTh POCTa KPUCTAILIIOB. AMOP(HBIE METAILIBI

HennputHas nukBauus. [[puunHbl BOSHUKHOBEHUS U CIIOCOOBI YCTPaHEHHUSI

JlepexThl KpUCTAIUIMYECKOIO CTPOCHHUA. BiusHME MIOTHOCTH JUCIIOKAlUMN Ha MPOYHOCTD
MaTepHuaoB

BnusHue creneHn mnepeoxiaxkAeHUs Ha mpolecc Kpuctawmzauuu. CTpoeHHE CIHTKa.
30HanbHAas JTUKBALUs

BnusiHue cTenenu nepeoxsaxaeHus Ha BeIMYUHY 3epHa. MoauduuupoBaHue
PactndpoBate mapky meramnonponykinuu: XBIT u gath ee xapakTepucTuKy (Ha3BaHHE,
Ha3Ha4yeHHe, CBOICTBA, 0COOEHHOCTH CTPYKTYPhI U TEXHOJIOTUHN)

PacnmdpoBats mMapky meramnonpoaykuuu: IIX15 u naTh ee XxapakTepuCTUKY (Ha3BaHHE,
Ha3Ha4yeHHe, CBOIICTBA, 0COOEHHOCTU CTPYKTYPhl U TEXHOJIOTHH)

PacimndpoBate Mapky MeTauIonpoAyKiuu: Y8 M JaTh €€ XapakTepUCTUKY (Ha3BaHHE,
Ha3Ha4yeHHe, CBOIICTBAa, 0COOEHHOCTU CTPYKTYPBI U TEXHOJIOTUHN)

BrausiHue nerupyronmx 3JeMeHTOB Ha nosiuMopgHoe npeBpatieHue xenesa. Kinaccupukanus
JIETUPOBAHHBIX CTAJIEH

PacmmmdpoBares mMapky Mertamnonponykiuu: BK8 u nmate ee xapakTepucTuky (Ha3BaHHE,
Ha3Ha4yeHHe, CBOICTBAa, 0COOEHHOCTH CTPYKTYPhI U TEXHOJIOTUH)

OcHOBHBIE TOKa3zaTeNu (PU3MKO-MEXaHMUECKUX CBOWCTB MAaTepHalOB M METOJbl HX
onpenenenus (HB, HR, HV, o8, oT, 6, KCU)

PacnmmdpoBate Mapky meTayionpoaykiuu: ber3nc u gath ee XapakTepUCTUKY (Ha3BaHUE,
Ha3HaueHUe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPBI U TEXHOJIOTHH)

Pacmudposate mapky metammmonpoaykiuu: CUIS u naTe ee xapakTepucTuKy (Ha3BaHUE,
Ha3HaueHHe, CBOWCTBA, 0COOEHHOCTH CTPYKTYPhI U TEXHOJIOTHH)

PacmmudpoBate Mapky wmetammmonpoaykiuu: Ctanmp 45 W JgaTh €€ XapaKTePUCTUKY
(Ha3Ha4yeHue, KauecTBO, MeCTonojoxeHue Ha auarpamme Fe-C, cTpykTypa, 0COOEHHOCTH
TEXHOJIOTHH)
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MukpoMexaHuka KOMIIO3MIIMOHHBIX  MaTepUalioB C  BOJIOKHUTHIM  HAINOJHUTEJIEM.
Kputnueckast JyiHa BOJIOKHA. AJIUTUBHOCTh CBOMCTB KOMIIO3UTA

BricokoremneparypHbie Matepuaibl. KapocToMKOCTh U 5KapONpOUYHOCTb

Pacmmudposars mapky merammtonpoaykuuu: KU 30-6 1 nath ee XxapakTepucTUKy (Ha3BaHHE,
Ha3Ha4YeHHe, CBOICTBA, 0COOEHHOCTH CTPYKTYPBI U TEXHOJIOTHH)

Pacmmmudposars Mmapky meramtonpoaykuuu: BU 120-4 u nath ee XxapakTepucTUKy (Ha3BaHUE,
Ha3Ha4YeHHE, CBOIICTBA, 0COOCHHOCTU CTPYKTYPHI U TEXHOJIOTHUH)

Pactmmdposare Mmapky Metamonpoaykiuu: BCt3cn u gath ee xapakTepucTHKY (Ha3BaHUE,
Ha3Ha4YeHHE, KaueCTBO, 0COOCHHOCTH TEXHOJIOTHN)

PacimudpoBare mapky wmetamtonponykiuu: Crans O8km u 1aTh €€ XapaKTePUCTHKY
(Ha3HaueHue, KauecTBO, MecTonojoxkeHue Ha quarpamme Fe-C, ctpykrypa)

Pacmmmdpoars Mapky metamionpoaykiuu: CT3Km U JaTh €€ XapakTepUCTUKY (Ha3BaHHE,
Ha3Ha4YeHHEe, KaueCTBO, 0COOCHHOCTH TEXHOJIOTUN)

Pacmmdposate Mapky metamutonpoaykiun: TT8K6 u nate ee XxapakTepucTuky (Ha3BaHUE,
Ha3Ha4YeHHUEe, CBOMCTBA, 0COOCHHOCTH CTPYKTYPhI U TEXHOJIOTHH) (

PacmmmudpoBars Mapky meramutonpoayknuu: Y 12A u JaTh €€ XapaKTepUCTUKY (Ha3BaHUE,
Ha3Ha4YeHHe, KauyecTBO, MECTOIOoJIokeHne Ha auarpamme Fe-C, cTpykTypa, 0coOeHHOCTH
TEXHOJIOTHH)

PactumdpoBats Mapky metamnonpoaykuuu: Ctans 30A u 1aTh ee XapakTepuCTUKY (Ha3BaHUE,
Ha3Ha4yeHHE, CBOIICTBA, 0COOEHHOCTU CTPYKTYPhI U TEXHOJIOTUH)

PacumdpoBats mapky Meramnonpoaykuuu: T15K6 u nate ee xapakTepucTuky (Ha3BaHHE,
Ha3Ha4yeHME, CBOIICTBA, 0COOEHHOCTU CTPYKTYPhI U TEXHOJIOTUHN)

OcHoBHBIE pa3HOBUIHOCTU HaHOMaTepHaioB. Pa3mepsl 3epeH (c0eB, BKIIOUEHUH, TTOD)
XapakTepHbIe i1 HaHoMaTepraioB. OCOOEHHOCTH MEXaHUYECKUX CBOMICTB

HaHOMaTEePHAaJIOB.
[IpuopuTeTHBIC HAIIPABICHUS Pa3BUTUSI HAHOTEXHOJIOTUH

OCHOBHBIE XapaKTEPUCTUKH CTPYKTYpPbl HAHOIIOJUMEPOB

Mexanu3msl geopMaliv, 0cOOEHHOCTH MEXaHNYECKHUX CBOICTB HAHOMATEpPHAJIOB.
3aBUCUMOCTH TBEPAOCTHU, IIpEAcia IPOUYHOCTU U OTHOCHUTCIBHOI'O YAJIMHCHHA OT pasMepa
3epHa

HpeI/IMyHIGCTBO IMOPOIIKOBBIX TEXHOJIOTHH. BI/I)II)I IIOPOIIKOB, NUCIIOJIB3YCMBIX IJISA
NOJy4EeHUs1 HAHOMATEPHAJIOB, ONEPALlUH MTOPOIIKOBON TEXHOJIOTHH.

MeTo/1bl KOHCONUIALMK YAbTPAIUCIIEPCHBIX HAHOCTPYKTYP: CYTh U YCIOBHS peATM3aLINH.
Crioco0Obl yMeHbIIIEHUs TOPUCTOCTH HAHOMATEPHAaJIOB.

.MeTo/1bl MHTEHCUBHOI1 MJIaCTUYECKOH AeopMalny KpydyeHUEM 10| BBICOKUM JaBJIEHUEM U
pPaBHOHAKAJIbHBIM YTJIOBBIM IIPECCOBAHUEM.

MeToapl KOHTPOJIIMPYEMON KPUCTAITU3ANUU U3 aMOP(HOTO COCTOSIHUS. THIIBI MOTydaeMBbIX
CTPYKTYp B 3aBUCUMOCTH OT YCJIOBHH 3aKaJIKU U3 )KUIAKOTO COCTOSIHUSA: OJJHO- U
MHOTro¢a3Hoi, aMoOp(PHO-KPUCTAIUTMUECKOH, aMOPPHOH.

dusnyueckue 1 XUMUYECKHE METO/IbI IOJTyYeHHsI HAHOCTPYKTYPHBIX TUIEHOK; TEXHOJIOTUH
HOHHOT'O OCAXKJACHUSA U DJICKTPOAYTIOBOI'0 UCIIAPCHUSA MArHETPOHHOT'O HAITBLJICHUA.

IIpumeps! TECTOBBIX 3aJaHUM

3amanne Ne 1

1. YUto Ha3bIBaeTCsA CTPYKTYpOIl MaTepuana?

a) IEPOX0OBATOCTh MOBEPXHOCTH; 0) BUIUMOE CTPOCHHUE; B) HATUYHE TPEIIUH

2. Yto Takoe XJIaJHOIOMKOCTE?

a) YMEHbBIIICHUE TBEPIOCTH MPU HU3KUX TeMIlepaTrypax; 0) oXpymunBaHHe MaTepuasia mpu HU3KUX
TeMIlepaTypax; B) MPOYHOCTh MaTepHalia Py HU3KUX TeMIIepaTypax

3. Hanbonee GiaronpusiTHeIM coueTaHueM (PU3NKO-MEXaHUIECKUX CBOMCTB 00JIaaloT
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a) KPYIMHO3EPHUCTHIC; 0) MEIIKO3EPHUCTHIC; B) CBOMCTBA HE 3aBUCAT OT BEJIMYHUHBI 3€pHA

3amanue Ne 2

1. ITpu oxJy1aXIeHUHU CIIUTKA 00pa3yeTcsi 30Ha KPYIMHBIX OPUEHTUPOBAHHBIX 3€PEH:

a) mpu OBICTPOM OXJIAXKJICHHH; 0) IPH HAMPABICHHOM OTBOJIC TEILJIA; B) IIPH MEIJICHHOM
OXJIAKICHUU

2. Hannuue Ha MOBEPXHOCTH HU3JIOMA YYaCTKOB € OJIECTSIICH U IMIEPOXOBATON MOBEPXHOCTHIO
XapaKTEPHO JUIS:

a) KpUCTAJNTMYECKOTO U3JIoMa; 0) BOJIOKHUCTOIO U3JIOMa; B) YCTAJIOCTHOTO U3JI0Ma

3. HarpeB ucmonb3yloT B mpouecce:

a) rmyOoKoro TpaBieHus; 0) TpaBlieHUe peakTuBoM baymana; B) TpaBiieHHe peakTUBOM [ eiiHa;

3amanue Ne 3

1. Kakyro KpUCTaINIMYECKYIO PELIETKY UMEET Kene30 — Y7

a) I'LIK; 6) OLIK; B) pomOoaiprueckast

2. YTo NpouCXOAUT IPU OXJIAKIECHUU B TOUKE S?

a)® > A;0)A—-ILB)II— A

3. Yo o3HayaroT uM@pbl B Mapke ctanu Y 12?

a) NOPSAAKOBBIM HOMep; 0) cozepkaHue yriepoJa B COThIX %; B) collepKaHHe yriiepoja B JAecsa-ThIX
%

3amanue Ne 4

1. Kakas cranb moasepskeHa otiyckHoi xpynkoctu I pona?

a) 40; 6) 40X; B) 40XM

2. KakoBo conep:kanue maprania B ctanu ['anduibaa?

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

3. Kak BIus0T GOJBIIMHCTBO JISTHPYIOIIMX JIEMEHTOB Ha COJIep KaHUe yriepoia B mepiauTe?
a) TOBBIIAIOT COACPIKAHUE YTIEepo/ia; 0) MOHMKAIOT KOJIMYECTBO YIIIepoa; B) HE BIUSIET

3aganue Ne5

1. Kakyro cTpykTypy UMeeT j1e1e0ypuT NpeBpaIieHHbIH?

a) A+ 1L 0) T +11; B) T + D

2. Kakue cBOHCTBa YyryHOB OnpeAessitoTcs popMoii rpadMTOBBIX BKIFOUEHHH?

a) oB, 0; 0) HB, 9; B) HB, KCU

3. Ilpu kakoi TeMreparype NpOBOAST OTKUT JIJIS TIOJTYUYEHMSI IEPIIUTHOTO KOBKOTO YyryHa?
a) 750°C; 6) 850°C; B) 950°C



