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1. Hean, 3a7aum 1 IJIaHUPYeMble Pe3yJIbTAThI 00yUeHUsl 10 JUCHUIIIIHHE

Llenvy Oucyunnumsl - TO3HAHUE TPUPOJBI U CBOWCTB MaTepUalOB, a TaKKe METOJOB HX
yIpoYHEeHus i Haubosee 3 (HEeKTUBHOTO UCIIOIb30BAHUS B TEXHHKE.

3aoauu oucyuniunor:

- U3yYCHHE OCHOBHBIX MOHATHIA, TEPMHHOB U OIpPEeICHUH B 00IaCTH KOHCTPYKIIMOHHBIX,
MHCTPYMEHTAJBHBIX U (PYHKIIMOHAIBHBIX MaTEPHUAJIOB (MapKUPOBKA, CTPYKTYpa, CBOICTBA);

- M3y4yeHHE COCTaBa, CTPYKTYphl U CBOHCTB COBPEMEHHBIX METAUIMYECKUX U
HEMETAUTNYECKUX MaTepUaIOB;

- OCBOCHHE OCHOB TEPMHUYECKOU, XUMUKO-TEPMUYECKON U TEPMOMEXaHUYECKON 00pabOTKH;

- OCBOCHHE BHJIOB Pa3yIMpOYHSIOUIEH U yrnpouHsomed 00paboTku (OTKUT, HOpMaIHU3aIlus,
3aKaJika, OTIYCK, IIEMEHTalUs U Jp.);

- U3y4eHue (U3UYECKON CYITHOCTH SIBICHUH, MPOUCXOMANIMX B MaTepHaliaX B YCIOBHAX
MPOM3BOJICTBA U AKCILTyaTaIHH;

- OCBOCHHME OCHOBHBIX CBSI3€H MEX]ly CTPOCHHEM MaTepHAIOB U UX CBOICTBaMHU (TBEPAOCTHIO,
MPOYHOCTHIO, U3BHOCOCTOMKOCTHIO, MJIACTUYHOCTHIO U JP.);

- U3y4eHue 00JIaCTH MPUMEHEHHS Pa3IMYHBIX COBPEMEHHBIX MaTePHAJIOB Il H3TOTOBIICHHS
MIPOTYKIIHH.

IInanupyemvie pesynomamsl 00yyeHusi — TOATOTOBKA CTYIEHTOB K JAESITEIbHOCTH B
COOTBETCTBUH C KBAUIN()UKALMOHHON XapaKTePUCTHKON OakanaBpa Mo HAIpaBJICHUIO, B TOM YHUCIIE
dbopMHEpOBaHHE YMEHHIA TIO CO3/IaHUI0, 00pabOTKEe W M3YyYCHHUIO CBOMCTB M CTPYKTYPHI Pa3IHUHBIX
MaTepuaoB.

O6yuenne mno aAucuMIUIMHE «MarepualoBe[eHe» HamnpaBieHO Ha (OpPMUPOBaHUE
y o0yJaronmmxcss  CIACAYIONIMX  KOMIIeTeHIMH B cootBerctBun ¢  @I'OC  15.03.01
«MammmHOCTPOCHHEY, YTBEPKIEHHBIM ITpHuKa3oM MuHoOpHayku Poccuu ot 09.08.2021 N 727:

Koa u HauMeHoBaHHe KOMIIETEHIIMH NHaukaTopbl J0CTHKEHHST
KOMIIeTeHITHH

OIIK-7. CiocobeH MpUMEHSITh COBPEMECHHBIC
9KOJIOTUYHBIE U 0€30T1aCHBIE METOIbI
palMOHAIBHOTO UCIIOJIb30BaHUS CHIPbEBBIX U
SHEPTEeTUYECKUX PECYPCOB B
MalIMHOCTPOEHUHU

NOIIK-7.1. 3Haet TeopeTHUYECKUE OCHOBBI
MIPUMEHEHHUSI SKOJIOTUYHBIX U 0€30MaCHBIX
METO/I0B PallMOHAIBHOTO UCIOJIb30BaHUS
CBIPBbEBBIX U DHEPTETUUYECKUX PECYPCOB B
MalIMHOCTPOEHUHU

NOIIK-7.2. YMeeT npUMEHSTh COBPEMEHHbIE
HKOJIOTUYHBIE U 0€30MacHbIE METOIbI
paIMOHaIbHOIO NCIIOJIB30BAaHUS CHIPHEBBIX U
HHEPrETUYECKUX PECYPCOB B
MaIIMHOCTPOEHUHU

NOIIK-7.3. Bnaneer yMEHUAMH IPUMEHSITh
COBpPEMEHHBIE SKOJIOTMYHbIE U Oe30MacHbIe
METO/Ibl PAllMOHATIBLHOTO UCIIOJIB30BAHNUS
CBIPBEBBIX U YHEPIETUUYECKUX PECYPCOB B
MaIIMHOCTPOEHUH

2. MecTo0 IMCUHMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrPaMMbl

JlucuurimHa OTHOCUTCS K 00s13aTeNbHOM yacTu 610ka b1 «/lucuunianabl (MOLYIH)».
Jlucuunimza B3aMMOCBSA3aHa JIOTUYECKH M COAEPIKATENBHO-METOAUYECKH CO CIEAYIOLIUMU
qucuumimHaMu U nmpaktukamu OOIT:
B o0Os13aTennpHOM yacTu:
-.ConpoTuBII€HNE MAaTEPHAJIOB;
- TexHosioruss MalIMHOCTPOEHMUS.

B yactu, hopmupyemoii yaacTHUKaMHU 00pa30BaTEIbHBIX OTHOILIEHHI:
- KommiiekcHbie nporeccsl 00pabOTKHU AeTalell MallHiH.



3. CTpyKTypa U cojep:KaHue QU CHUIIINHBI

OO11ast TPYI0EMKOCTh JTUCIUILTUHBI COCTaBIsieT 4 3aueTHbie eaquHuib (144 yaca).

3.1

Bunbl yueOHoli paboThbl U TPY10€MKOCTh

3.1.1 Ounas popma oOydeHUs

N Koauuecto | CemecTpnl
Buj yueOHoi1 padoThI
n/n 4acoB 3
AyAUTOpPHBIE 3aHATHSH 24 54
B tom uncie:
1. Jlexiumn 36 36
2. JlaGoparopHble 3aHATHS 18 18
CamocrosiTesibHas padora 90 90
B ToM uuciie:
1. [ToaroToBka k 1a00paTOpPHBIM 36 36
3aHSTHIIM
2. CaMoCTOATEIbHOE U3YUYECHHE 24 54
IIpomMexkyTouHasi aTTecTanus
3auet/aud. 3aUeT/IK3aMeH IK3aMeH JK3aMeH
Hroro 144 144
3.1.2 3aounas ¢popma oOyueHUs
. KommnuectBo | CemecTpsbl
Buj yueOHoii padoThl
n/n 4acoB 3
AyAUTOpPHBIE 3aHATHS 94 94
B ToMm unce:
1. Jlexun 4 4
2. JlaGopaTopHbIe 3aHATHS 4 4
CamocrosiTebHas padora 136 136
B ToMm umnciie:
1. [ToaroroBka k 1a00PATOPHBIM 40 40
3aHSITHSIM
2. CaMOCTOSATEIHbHOE U3YICHHE 96 96
IIpomexyTOUHASI aTTEeCTALMSA
3adet/nud. 3aueT/7K3aMeH IK3aMeH IK3aMeH
Hroro 144 144
3.2 TemaTuyeckuii mIaH U3yYeHUS TUCIHUNIUHBI

3.2.1 TemaTnuyeckuii 11aH o oyHOM Gopme oOyueHHst pa3MeiéH B npuioxenuu 1.1 k
paboueit mporpamme.




3.2.2 TemaTuyeckHii TU1aH 1O 3a04HON (hopMe 00ydeHUs pa3MeIIEH B MPUIIOKeHUH 1.2 K
paboueit mporpamme.

3.3 CoaepxaHue TUCHUNIHHBI

Tema 1. BBoanasi yactnb

3HaveHue W 3a7a4d Kypca MaTepuajioBe/ieHue. Poiib MaTepuasioB B COBPEMEHHOM TEXHHKE.
Kputepun oneHku u BbIOOpa MarepuaioB. PabOThI OTEUYECTBEHHBIX M COBPEMEHHBIX YUYEHBIX B
obJyacTu MaTtepuanoBeieHusl. MarepuanoBeieHIe, KaK HayKa, U3ydaroliasi CBOMCTBAa MaTepUAJIOB B
CBSI3U C UX COCTAaBOM U cTpoeHueM. Kitaccudukaims maTepuaos.

Tema 2. ®U3uKO-MeXaHUUYeCKHe CBOMCTBA MaTepuaioB. CTpoeHHe MaTepuaJjioB

Crpoenue wmarepuasnoB. OCHOBHBIE TMOHSATHS O CBOWCTBaX MaTepUaloB. ATOMHO-
KPUCTAJUIMYECKOE CTPOCHHUE METAJUIOB, W30TPONUsSA, AaHU30Tponus, KBasuuzorponus. Ilyrtu
MOBBIIICHHS IPOYHOCTU MeTaUI0B. KpucTanmuzaius MeTaioB epBUYHAs U BTOPUYHAS.

Tema 3. Teopusi crniiaBoB

[TonsiTust o crutaBax. TBepable pacTBOPBI, MEXAHUYECKUE CMECH, XUMUYECKHE COCTUHEHUS.
JnarpamMma COCTOSIHUSL — KEJIE30-LIEMEHTHUT. XapaKTePUCTHUKU KOMIIOHEHTOB. CTpyKTypHbIE
coctapisifone U (a3pl Ha auarpamme xkene3o-uieMeHTUT. Kiaccudukamus craneid mo crnocoOy
IIPOM3BOJICTBA, HA3HAUYEHHIO U Ka4eCcTBY. MapKupOBKa yriIepoAUCTHIX cTaield. UyryHsl ¢ rpaduToMm,
nosioBUHYAThIe U 6enbie. CTpYKTypa, CBOMCTBA, 00JIACTH MPUMEHEHHS U METO/IbI MTOJIYUYEHUS CePhIX,
KOBKHMX U BBICOKOIIPOYHBIX YyT'YHOB. MapKuUpOBKa 4yr'yHOB.

Tema 4. Tepmuueckass 1 XMMHKO-TepMHUYecKasi 00padoTKa

Bunsl Tepmuueckoit o6pabotku craneid. IlpeBpamenuss npu HarpeBe crtanu. Poct 3epHa
ayCTEHHUTa, HACJIEeICTBEHHOE U IEHCTBUTENIBHOE 3¢pHO B cTaun. [leperpes u nepesxor. IIpeBpamenne
ayCTEHUTa IIPU HEMNPEPBIBHOM OXJaXJIeHuW. JluarpaMMa M30T€PMHUYECKOrO IpPEBPALLECHUS
aycteHura. llepnutHoe mnpeBpamieHue. MapTeHCUTHOE NIPEBpallleHMe M €ro OCOOEHHOCTH.
ITpeBparienue npu OTIYCKE, CTPYKTYpa U CBOMCTBA CTaJIX IpH oTiycke. OTnyckHast XpynkocTs [ u
IT pona.

[TpokanuBaeMOCTh M 3aKaJMBAEMOCTh CTajH, (PaKTOpPhl BIUSIOIIME HA MPOKAIMBAEMOCTH!
BIMSIHUE JIETUPYIOLIUX JJIEMEHTOB, pa3Mepa 3€pHa ayCTEHUTa, HEpacTBOPUMBIX KapOWUIOB U
BKJIIOUEHUI. MeToMKa ONpeesIeHNs] KpUTHYECKOIO JUaMeTpa 1o AuarpaMMe pOKaInBaeMOCTH.

®u3nyeckue OCHOBBI XMMHUKO-TEPMHUYECKON 00paboTkH, NOHATHE O KodhdulreHTe
T dy3un. Buasl XuMuKo-TepMUUECKOi 00pabOTKU

Tema S. KoHCTPpYKIMOHHBIE M HHCTPYMEHTAJIBHBIC MaTePHAJIbI

Knaccugukanus nerupoBaHHBIX CTajeil MO CTPYKType B HOPMAJIW30BAHHOM COCTOSTHUU
(mmarpamMma [I'mite). MapkupoBKa JETHpPOBaHHBIX CTaled, MX MNPEUMYIIECTBA IO CPAaBHEHHIO C
yraepoaucTbiMu. JledekTsl JernpoBaHHBIX cTaje (mudepHbli u3I0M, (IOKEHBI, OTIYCKHas
XpynkocTh). OCHOBHBIE TPEOOBaHMS K JIETUPOBAHHBIM KOHCTPYKIIMOHHBIM cTayisiM 1o I'OCT.

HHCcTpyMeHTaNbHBIE YIIIEPOIUCTBIE M JIETUPOBAHHBIE CTAlW JUIsl PEKYIIEr0 MHCTPYMEHTA,
COCTaB, MapKHUpOBKa, TepMHUyeckass o0paboTka M 00JIACTH MpPUMEHEHUs. TBep/ble MOPOIIKOBBIE
CIUIaBBI JJIs pexyiiero nHcTpymenrta. Kepamuka. CBepXTBepble MaTepuabl.

Tema 6. Ctaim u cruiaBbl ¢ 0COOBIMHU CBOiCTBAMH

BricokonpouHnble cTtany. MapTeHCUTHO-CTApEIOUINE KOHCTPYKIIMOHHBIE CTall, UX COCTaB,
pexxuMbl 00paboTKu 1 obsactu npumeHeHus. CriiaBbl ¢ 0000 BBICOKOH H3HOCOCTOMKOCTBIO, COCTAB,
MapKHUpOBKa, TepMuyeckas o0OpaboTka u oOnacTH nmpuMeHeHus. HeprkaBerolmiue XpOMHCTbIE U
XPOMOHHKEJIEBbIE CTaIM, COCTAaB, MapPKHUPOBKA, TepMHUUecKas oOpaboTka M 007acTH MPUMEHEHHUS.



XKaponpounsie ctanu u crutaBbl. OCOOEHHOCTH MOBEACHHS CTAIH IPU HATPY3Kax B 00JIACTH BBICOKHX
TEMIIEpaTyp, Mpenes TUTEIbHOW MPOYHOCTH, MPEaes MOJ3ydecTd. THIOBbIC CILIaBbl, COCTAaB,
CTPYKTypa, TepMooOpaboTKa, cBoicTBAa M oOsactu mnpumeHeHus. CraBel ¢ 3aJaHHBIMU
Gu3rMuecCKUMHU CBOMCTBAMU. MarHUTOMSTKHE U MATHUTOTBEP/IbIC CIUIABHI.

Tema 7. LIBeTHbIE METAJJIBI U CILIABBI

Menr u ee cBoiictBa. JlaTyHu, OpOH3BI OJIOBSHUCTBIC, KPEMHHCTHIC, AITIOMHHHCBBIC,
OepuIIoBBIe; cocTaB, obnactu npuMeHeHus. CriaBbl CBUHIA U 0JioBa. baOOUTHI, CBUHIIOBUCTHIC
6pOH3BI, AJIIOMHUHUEBLIC IIOAIIUITHUKOBBIC CIIJIaBbl dJIA I[BI/IFaTeJICI\/JI BHYTPCHHCTO CropaHus,
TPUMETAJUIMYECKUE MOAMUITHUKA. ATIOMUHUN U €ro cBoicTBa. JIuTeliHbIe allFOMUHUEBbIE CILIABBI,
obnacTu mpuMeHeHus. JfoparoMiH, COCTaB, PeKUM TEPMHUUECKONH 00pabOTKH, CBOMCTBA, 00IaCcTH
MPUMEHEHHUS.

Tema 8. KoMno3uunoHHbIe MaTEPUAJIBI

Knaccugukanuss KOMIIO3MIMOHHBIX MaTepHalioB. PacripenerneHue HampsHKeHUH MEXITY
MaTpuLel u HanoaHuTeneM. CxeMmbl apMupoBanusd. Kputudeckas 1ivHa BoiaokHa. OCHOBBI pacdera
CBOMCTB KOMIIO3MLIMOHHBIX MaTepuanoB. Buapl MaTpull M HalOJHUTENEH KOMIIO3UIIMOHHBIX
MaTEepUaJOB.

Tema 9. Hanomartepuaibl

OOmass xapakTepucTHka. l'eomerpuueckue mapameTpbl HaHodacTul. McTopuueckue
npennocbulku. KosionaHas XMMus Kak IpapoJUTeNlb HAaHOTEXHOJOruu. M3MmenpdyeHHe 4acTHll.
Crenenp pucnepcHoctd. Kputnyeckuil auamerp HaHowacTull. JlucnepraiuoHHbBI croco0
HOJY4YEeHHUsl JAUCHEPCHBIX YacTHl] BeuiecTBa. KoHAeHCAMOHHBINH c1O0COO MOMYyYEeHUs JAUCHEPCHBIX
yacTUll BellecTBa. TEepMUHBI «CBEpXYy-BHM3» U «CHHU3Y-BBepXx». HaHOOOBEKTHI cemeilicTBa
dymnepenoB. Dunodymaepensl. HanotpyOku. I'paden. Actpanensl. TexHuueckoe npuUMEHEHHE
HaHopa3MepHbIXx dactull. CopOentbl. CeHcopsl. Ilnenku. Owmurrepsl. CBepXHpPOBOIHUKH.
XUMHUYECKUE CBOMCTBA HAHOYACTUL. MalMHOCTPOUTEIBPHOE IPUMEHEHUE  HAHOYACTHII.
MenuuuHcKoe NpUMeHeHne HanoyacTull. Hanosnekrponuka.

3.4 TemaTnka ceMMHAPCKUX/MPAKTHYECKHUX H JIA0OPATOPHBIX 3aHATHH

3.4.1. JlaGopaTopHbIe 3aHATUS

JlaboparopHuoe 3ansTie Nel «MakpoaHanus craneii»

JlabopaTtopHoe 3ansTre No2 «MukpoaHaaus cTainein»

JIaboparopHoe 3ansaTHE No3 «YTIepoaAuCThIe CTATH

JIaboparopHoe 3ansTie Ned «HyryHbI»

JIaboparopHoe 3aHsaTHEe NoS «3akanka v OTITYCK YTIAEPOAUCTON CTaIm
JlabopaTtopHoe 3anstre Ne6 «IIpokannBaemMocTh cTaneii»
JIaboparopHuoe 3aHsTHE No7 « XMMHUKO-TepMHUYecKas 00paboTkay
JlabopaTtopHoe 3ansTre No9 «JlerupoBaHHbBIE CTATH

JIaboparopHuoe 3ansTie Nel0 «KoMIO3UIIMOHHBIE MaTepUAITBI)

3.5 TemaTnka KypcoBBIX POEKTOB (KypCOBBIX padorT)
KypcoBbie paboThl 110 TaHHOM TUCIUILIMHE HE MPETYCMOTPEHBDI.



4, Y4eOHO-MeTOAMYECKOE U MH(OPMAIIHOHHOE O0ecIeYeHne

4.1

OcHoBHas JuTEpaTypa

1. MarepuanoBeaenne. Y4eOHUK TSI CTYI. BhIcII. y4ueb. 3aBenenuii / I'. M. Bonkos, B. M.
3yeB — M. : uznarennbctBo Akagemus, 2011, 400 c.

4.2

JlonoTHUTe/ILHAS JINTepaTypa

1. MarepuanoBenenne. YueOHUK 1711 By30B / o peaakuueit b. H. Apzamacosa, I'. T
Myxwuna / Apzamacos b. H., Makaposa B. ., Myxun I'. I'. u ap. — M. : u3garensctBo MI'TY nm.
H. O. baymana, 2001, 648 c.

2. Teopus crutaBoB. Mertoandeckue ykazanus / o pegakuueii I'. M. Bonkosa — MI'TY

«MAMM», 2005.

3. Tepmuueckast 06paboTka craneil. MeToauueckue ykazanus / moa penaxmuei I'. M.
Boakosa — MI'TY «MAMM», 2008.
4. MamuHOCTpOHTEIbHBIE MaTepHalibl. MeTonnueckue ykasanus / moj pepakuueii I'. M.
Boakosa — MI'TY «MAMM», 2003.
5. Beibop crmaBoB. Metonudeckoe mocodue / moxa pepakmuei I'. M. Bonkoa — M.: MI'TY

«MAMMN», 2009.

6.00bpeMHBIE HAHOMaTepHaibl. YdeoHoe mocooue / I'. M. Bonkos — M.: KHOPVYC, 2011,

168 c.

4.3

DJ1IeKTpOHHBIE 00pa3oBaTeIbHbIE PeCYPChI

[IpoBenenue 3aHATHI U aTTECTAUI BO3MOKHO B TMCTAHIMOHHOM (hopMaTe ¢ IpUMEHEHUEM
CHCTEeMbI TUCTaHIMOHHOTO o0y4enuss yHuepcutera (CJIO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadeapon AIEKTPOHHBIX 00pa3oBaTebHBIX pecypcoB (DOP) o BceM paznenam mporpamMmsl:

Haszsauue D0OP

Ccpuika Ha Kypc

Marepuanosenenune u TKM

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

44  JluueH3uOHHOe W  CBOOOJAHO  pacHpoOCTpaHsieMoe  INPOrpaMMHOe
olecmeyeHue
Ne HaumenoBanue |Paspaboruux I1O | JocTynmHocTh Ccpuika Ha Equnblii peectp
(mpaBoobJsiagarten | (IMIEH3NOHHOE, | POCCHHCKHX MPOrpamMM JJIst
b) CcB00OTHO 9BM u B/l (npu naanuuu)
pacnpocTpaHsieMm
oe)
1. MoitOduc OO0 "HOBBIE JIutieH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'NUN" 75



https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375

45 CoBpemeHnnble npogeccuoHaIbHbIe 0a3bl JAHHBIX U MH(OPMAIUMOHHBIE
CIIPABOYHBbIE CHCTEMBbI

Ccblika Ha
Ne HaumeHoBaHue JoctynHocTh

pecypc

NudopManinoHHO-CIIPABOYHbIE CHCTEMbI

1. | Mudopmaumonnbie pecypest Ceru http:// www.consultant.ru JlocTymHo
Koncynbrantlnroc
JIeKTPOHHO-0HOJINOTEYHbIe CHCTEMBI
Jlanp https://e.lanbook.c JlocTymHa B CETH
1. om/ HutepHer 6e3
OrpaHUYCHUN
IPR Books https://www.iprbo JlocTyrHa B ceTH
2. okshop.ru/ Hutepuer 6e3
OrpaHUYCHUN
IMpodeccnonanbHbie 0a3bl JAHHBIX
baza maHHBIX HaydHOU http://www.elibrary.ru JlocTymHO

1. | snexTponnoii 6ubIHOTEKN
(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com JlocTymHo
OJIUTCMATHYCCKAasA pe(bepaTI/IBHO-
2. | 6ubmmorpaduueckas
HHAYKOMETpUUCCKasA
(bubmmomeTpuueckas) 0a3a TaHHBIX

S. MarepuajibHO-TeXHHYECKOe o0ecreyeHue
Howmep Ob6opynoBanue
ayIUTOPUH
1313 HoytOyk, mpoekTop, SkpaH
6. MeToanuyeckue peKoMeH aluu

6.1 Meroanyeckne peKOMeHAAIUN /ISl MPeNoAaBaTeis M0 OPraHu3anuu
o0yueHus

6.1.1. TlpenonmaBaTenb OpraHW3yeT NPENOJABAHWE JWCIHMILIAHBI B COOTBETCTBHH C
TpeboBanusimu  "[lonoxkenuss 00 opraHU3aluu 00pPa30BaTEIHLHOTO TMpOIecCa B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEpCUTETE U ero punuanax", yrBepKIEHHBIM PEKTOPOM YHUBEPCHUTETA.


http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/
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6.1.2. Ha mepBOM 3aHATUHU MperojaBaTeNb JOBOAUT IO CBEACHHS CTYIEHTOB COJCp)KaHHUE
paboueii mporpammbl aucuuruinabl (PIIJ]) u mpenmocTaBiisieT BO3MOMXHOCTH O3HAKOMIIGHUSI C
IIpOrpamMMoin.

6.1.3. IIpenonaBarens 0coOeHHO OOpaliaeT BHUMAaHKUE CTYJECHTOB Ha:

- BUIBI U (OPMBI MPOBEIEHUS 3aHATUNA MO JUCLUUIUIMHE, BKIIOYAs MOPAIOK MPOBEICHHS
3aHATUNA C MPUMEHEHHEM TEXHOJOTUH AUCTAHLIMOHHOTO OOYYEHHS M CHCTEMbI JUCTAaHIIMOHHOTO
o0Oyuenus ynusepcuteta (C/1O mocnonurexa);

- BUJIbI, COJIEp’)KaHUE M TMOPSIOK MPOBEACHHS TEKYIIEr0 KOHTPOJS YCIeBAaeMOCTH B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPE/ICTB;

- (hopmy, comeprxaHue U MOPSAIOK MPOBEACHUS TPOMEKYTOUHOM aTTeCTallIl B COOTBETCTBUU
¢ OHIOM OIEHOYHBIX CPEACTB, MpeaycMoTpeHHbIM PI1/].

6.1.4. [oBomutr 10 CBEACHHUS CTYJASCHTOB TpaduK BBITOJIHCHUS Y4eOHBIX padoT,
npenycMorpenssix PII/I.

6.1.5. Heob6xoaumo ¢ camoro Hadaja 3aHSATHI PEKOMEHIOBaTh CTYIEHTAM OCHOBHYIO U
JIOTIOJTHUTEIIBHYIO JINTEPATypy M YKa3aTh IyTH JOCTYIA K HEH.

6.1.6. BHauane wunum B KOHIIE CeMecTpa JaTh CIHCOK BOMPOCOB MJisi TOJATOTOBKU K
POMEKYTOUHOU aTTecTanuu (3K3aMEeHY WK 3a4ETy).

6.1.7. Pexomennmyercsa ¢akt o3HakomiieHus cTyAeHToB ¢ PIIJI u rpaduxom paboTsi
NUCHMEHHO 3a(hUKCHPOBATH MOAINMCHIO CTYIEHTA B JIUCTE O3HAKOMIICHHS ¢ coaepkanue PI1/I.

6.1.8. IlpenonmaBarenu, BeAyUIM JEKIUOHHBIE M MPAKTHUYECKHUE 3aHATHUS, JTOJKHBI
COTJIACOBHIBAaTh TEMATWYECKHH IUIAH TNPAKTHUYECKUX 3aHATHH, HUCIIONB30BaTh CIUHYIO CHCTEMY
0003HaYeHH, TEPMUHOB, OCHOBHBIX IMOHSATUHN AUCIUTUIMHBIL.

6.1.9. [Ipu moAroToBKEe K JIAOOPATOPHOMY 3aHSTHIO TIO TIEPECYHIO OOBSBICHHBIX TEM
NPENoIaBaTel0 HEOOXOAUMO YTOYHHUTH IUIAH WX MPOBEACHUS, NMPOAYMaTh (POPMYTUPOBKH U
coJiepKaHre yueOHbBIX BOIIPOCOB, BRBIHOCUMBIX Ha 00CYX/IEHUE, 03HAKOMHTHCS C IEPEYHEM BOIIPOCOB
110 TEME CEMHHApA.

B xozne cemuHapa BO BCTYHNUTEIHHOM CJIOBE PACKPBITH NMPAKTHUECKYIO 3HAYMMOCTb TEMbI
CEeMMHAPCKOT0 3aHATHSA, ONPEACTUTh MOPSJI0K €ro MpOBEIEHUs, BpeMs Ha OOCYXJIEeHUE KaXKIO0ro
yueObHoro Bompoca. [IpuMeHsiss (QpOHTaNbHBIM ONpPOC JaThb BO3MOXHOCTb BBICTYNIUTh BCEM
CTyJEHTaM, IPUCYTCTBYIOIIUM Ha 3aHSATHH.

B 3aximrounTensHON YacTH CEMHHAPCKOTO 3aHATHS CIIEAYET TOABECTH €r0 UTOTH: 1aTh OIIEHKY
BBICTYIIJICHUH Ka)KJIOTO CTYAECHTA U y4eOHOM IpYIIIBI B IIEJIOM. PacKpbITh MON0XKUTENbHBIE CTOPOHBI
¥ HEJIOCTAaTKH MPOBEIEHHOTO CEMHHAPCKOTo 3aHsATUS. OTBETUTh HAa BOMPOCHI CTY/AEHTOB. BbImaTh
3aJjaHMsl [T CaMOCTOSITENIbHOU PabOThI IO OJATOTOBKE K CIIEAYIOIIEMY 3aHSTHUIO.

Bo3MoxHO npoBeieHNe 3aHATHI U aTTeCTalllil B TUCTAaHIIMOHHOM (popmarte ¢ IpUMEHEHUEM
CHCTEMBI TUCTaHIMOHHOro o0ydeHus ynuBepcutera (CJO-LMS). Ilopsnok nposeneHus paboT B
JTUCTaHIIMOHHOM (hopMaTe yCTaHABIUBACTCS OTACIBHBIMH PACHOPSDKEHUSMH TIPOPEKTOpa IO
yueOHoIi paboTe U/Uiu IEHTPOM y4eOHO-METOINYECKOi PabOTHI.

6.2 Meroanueckue yKa3aHus JAJisl 00y4al0UIUXCsl M0 OCBOCHUIO U CIUNIMHBI

6.2.1. CTyneHT ¢ caMoro Hadajuaa OCBOCHHUS TUCIUITIIMHBI JOJKEH BHUMATEIbHO 03HAKOMUTCS
¢ pabodei mporpaMMoOi TUCITUTIITUHBI.

6.2.2. CtyneHTy HEOOXOAMMO COCTaBUTH JUIsA ceOsi TpadK BEHITONHEHUS Y4eOHBIX paldoT,
npenycmorpennblx PIIJ] ¢ yduérom TpeGoBaHUM NOpYrux TUCHMIUIMH, HM3Y4YaeMBIX B TEKYLIEM
ceMecTpe.

6.2.3. Ilpu npoBeneHNH 3aHATHH U MPOLEAYpP TEKYIIEH M MPOMEKYTOUHOM aTTeCTaluu C
UCIIOJIb30BaHUEM HHCTPYMEHTOB HH(GOPMAIMOHHON 00pa30BaTeNbHOM Cpelbl IHUCTAaHI[MOHHOTO
oOpa3oBanus yHuBepcuteta (LMS Mocmonutexa) kak BO BpeMs KOHTaKTHOW pabOTHI ¢
npenojaBaTesieM, Tak UM BO BpPEMsS CaMOCTOSITENIbHOM paboOThl CTYAGHT JAOKEH OOECHeuuTh
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TEXHUYECKYI0 BO3MOXXHOCTh JUCTAHIIMOHHOTO TOJKIIOUEHHS K CHCTEMaM JIMCTAaHIIMOHHOTO
oOyuenus. [Ipu OTCYTCTBUM TakOW BO3MOXHOCTH OOCYAMTH CHUTYallMI0O C IIperojaaBaTeieM
JVCLIUATUTAHBL.

6.2.4. CamocTtosaTenbHas paboTa SBISETCSA OJHUM W3 BUIOB y4eOHBIX 3aHsATHH. Llenn
CaMOCTOSITENIbHOW pabOThl — MPAKTUYECKOE YCBOSHHE CTYAEHTaMH BOIIPOCOB, PACCMATPHUBAEMBIX B
MpoLEecce U3YyYEHHS! TUCHUTUIHHBI.

Bubl BHEayAMTOPHON CaMOCTOSITENILHOM paOOTHI:

- CaMOCTOSTEIbHOE U3YUYEHUE OTJCIbHBIX TEM AUCHUIIINHBL

- MOJITOTOBKA K JICKIIHOHHBIM 3aHSITHSM;

- IOATOTOBKA K CEMUHApaM U MPAKTUYECKUM 3aHATHIM;

JU71st BBIIOJTHEHUS JII0OOO0TO BHJIa CAMOCTOSTENBHOM paboThl HEOOXO0AUMO IPOUTH CIEAYIOIINE
STarbl:

- OIIPEJIEJICHNE LIEIU CAMOCTOSATENBHON padOTHI;

- KOHKpeTHU3allus MO03HaBaTeIbHOM 3a7auu;

- CaMOOIIEHKA TOTOBHOCTH K CAMOCTOSITENTLHON paboTe;

- BBIOOD aJIeKBaTHOTO criocoba AeiCTBUS, BEIYIIETO K PEHICHUIO 33/1a4U;

- INTAHKPOBaHUE PabOTHI (CAMOCTOATEIBHOM MM C TOMOIIBIO MPETOAABATEIN) HA/I 33/ I1aHUEM;

- OCYIIECTBIICHHE B TMPOIECCE BBIMOJIHEHUS CAMOCTOATEIBHOW pabOThl CaMOKOHTPOIS
(MpOMEKYTOYHOI'O U KOHEUHOT'0) PE3YJIbTaTOB padOThI, U KOPPEKTUPOBKA BBIIIOJIHEHUS PAOOTHI;

- pedekcus;

- IPE3CHTAIUS CAMOCTOSITEIIbHON paboTHI.

1. DoH/1 OLIEHOYHBIX CPEICTB

7.1  MeToabl KOHTPOJISI U OLIECHUBAHMS Pe3yJbTATOB 00yUYeHUsI
JI7ist KOHTPOJISL YCIICBAEMOCTH M KA4eCTBA OCBOCHUSI AUCIUIIINHBI HACTOSIICH TPOrpaMMOii

IIPEyCMOTPEHBI CIEAYIOINE BUIbI KOHTPOJIA:
- KOHTPOJIb TEKYIIEH yCIeBaeMOCTH (TEKYIIUH KOHTPOJIb);
- IPOMEKYTOYHAs aTTecTanus (IK3aMeH).

7.2 Ikana u KpUTEPHUHU OLEHMBAHUS Pe3yJIbTATOB 00yYeHHs NIPH
NPoBeJIeHUN MPOMEKYTOUHOI aTTeCTAIUN

HIxaJja oneHUBaHUA Kpurtepun ouennBanus

BrinonHeHs! Bce BUIBI yueOHON paboThl, IPETyCMOTPEHHbIE YUEOHBIM
wi1aHoM. CTyoeHT IEeMOHCTPUPYET COOTBETCTBHE 3HAHWM, yYMEHHH,
OTiM4HO HABBIKOB TIPUBEJIEHHBIM B TaONMIAX IOKa3aTessAM, OIepUpyeT
npUOOpPETEeHHBIMU 3HAHUSAMH, YMEHUSMH, HaBbIKAMHU, IPUMEHSET UX B
CUTYalUSX MOBBIIIEHHOHN CII0KHOCTH.

BrimonHeHb! Bce BUIBI Y4€OHOUW paOOTHI, IPEeIyCMOTPEHHBIE YYEOHBIM
maHoM. CTyAEeHT JEMOHCTPUPYET COOTBETCTBUE 3HAHWM, YMEHUH,
Xoporo HABBIKOB TIPUBEJIEHHBIM B TaONMIIAX TIOKAa3aTeNsiM, OMEepUpYeT
MPUOOPETEHHBIMHU 3HAHUSMH, YMEHUSMU, HAaBBIKAMH, IPUMEHSIET UX B
CUTYaIlUsAX OOBIYHOW CIOKHOCTH. [Ipu 3TOM MOTYyT OBITH OMYIICHBI
HE3HAUMUTEIbHBIE  OIIMOKW,  HETOYHOCTH, 3aTPyIHECHHS  TpH
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AHAIIMTUYCCKUX OIlCpalusiax, MEPEHOCC 3HAHUN H YMeHI/IfI Ha HOBBIC,
HECTAaHJAPTHBIC CUTYyalllH.

BrimonHeHs! Bce BUbl Y4eOHOM paboThI, IPEeIyCMOTPEHHbIE YYeOHBIM
miaHoM. CTYIEHT JAEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHMIA,
YMEHHM, HaBBIKOB IPUBEACHHBIM B Ta0IMIax IOKa3aTessiM,
JIOMYCKAIOTCS 3HAYUTEINIbHbIE OLIMOKH, MIPOSIBIISIETCS HEJOCTATOYHOCTh
3HaHUW, MO PsAy IoKa3zarenei, oOydJaroluiics HCHbITHIBAET
3HAUUTENIbHBIC 3aTPYIHEHUS] MPU ONEPUPOBAHUU 3HAHMSIMHU TPHU HUX
MEPEHOCE HAa HOBBIE CUTYaIIUU.

Y 10BIETBOPUTEIILHO

He Bemomnen oauH wium  Oonee BHIOB y4eOHOH paboOTHI,
MPEeyCMOTPEHHBIX pabodeil mporpaMMoil aucUUIINHBL CTyIeHT
JIEMOHCTPHUPYET HEIMOJIHOE COOTBETCTBHE 3HAHWI, YMEHHI, HABBIKOB
MPUBEICHHBIM B Ta0JIMIIAX MMOKA3aTeNsiM, JOMYCKAIOTCS 3HAUUTEIbHbIC
OIIMOKH, MPOSBISIETCS. OTCYTCTBUE 3HAHUN, YMEHUI1, HABBIKOB I10 PSIY
MOKa3aTesei, CTYyIeHT UCIHBITHIBAET 3HAUYUTEIbHbBIE 3aTPYJHEHUS NPU
ONEpUPOBAHUU 3HAHUSAMU U YMEHHMSIMH IPU MX NEPEHOCE Ha HOBbIE
CUTYaLHH.

He YAOBJICTBOPUTCIBHO

7.3  OueHo4YHBIE CpeACTBA

7.3.1. Texymuuii KOHTPOIb

d)opMa OTUYCTHOCTHU U TCKYLICTO

Bun pabotsr
KOHTPOJISI

JlaGopatopHble paboThI (TIepeueHb
71a00paTOPHBIX padOT MPECTABIIEH B II.

3.4.1)

OdopmieHHbIe OTYETHI (3KypHaT) 1a00paTOPHBIX
paboT, MpeayCMOTPEHHBIX paboyeit mporpaMMon
JTUCITUILIMHBI ¢ OTMETKOMN MperoaBaTens
«3a4TEHOY, €CIIH BBITIOJTHEHBI U 0()OPMIICHBI BCE
paboTHI.

KonTponbHast pabota (nmpumep
3a7aHui B IPUIIOKECHUH 2)

[TrceMeHHBIE OTBETHI HA 3a/JaHHUSI KOHTPOJIbHON
paboThI, MPEeyCMOTPEHHOM paboueit
MPOTPAMMOMN JUCHUILIMHBI C OLIEHKON
MIPENO0/1aBaTelisl HE HUKE «YJOBIETBOPUTEIBLHOY.

TecTbl (MpUMEPHI TECTOBBIX
3aJaHuil IPeACTaBIICHBI B PUJIOKEHHH 2)

HpaBI/I.]'H)HBIe OTBECTHI JIBA BOIIPOCA U3 TPEX B
OJTHOM M3 BAPHAHTOB TCCTA.

7.3.2. TIpomMexxyTOUHas aTTeCTaIUs

[IpomexyrouHas arrectanusi - (dK3aMeH) MPOBOJUTCA MO OwmieraM B YCTHOH Qopme.

Pernament IMPOBCACHUA aTTCCTAIIUU:

- BpeMsl IJ1s1 TOATOTOBKM OTBETA Ha BOIPOCHI He Oonee 40 MuH.;
- BpeMsi Ha OTBET Ha 3a/IaHHbIe BOIIPOCHI He Oomee 10 MuH.
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buiier cocTouT U3 Tpex TEOPETUUECKUX BOIIPOCOB.
[lepeuens BOMPOCOB K SK3aMEHY MPUBE/ICH B MPUIIOKEHUH 2 K paboyeil mporpaMme.



[Ipunoxenne 1.1
TemaTuueckuii NJIaH TUCHUIIMHBI «MaTepuajioBeieHne» 10 HANPABJIEHUIO OATOTOBKH
15.03.01 «MammHOCTpOEeHHE)
(bakamaBp)

Buabl yueOHoii padoThl, ®opm
BKJII0YAsl CAMOCTOSITEIbHYIO Buabl camocTosiTe/ibHON padoThI bl
padoTy CTyEeHTOB, CTY/IEeHTOB arrect

Pasznen
U TPYA0EMKOCTh B 4acax anun

Heneasn

Cemectp
ceMecTpa

n/n
J lg:/ Jlag | CPC | KCP | K.P. | K.II. | PT'P | Pedgepar | K/p | D | 3

BBoaHas yacTh.
3HaveHHe 1 3a7a41 Kypca 3
MaTepuanoseneHue. Ponb
MaTepHaJIOB B COBPEMEHHOU
TexHuke. Kpurepun onieHku u
BbIOOpa MaTepuaoB. PaboTsl
1. | OTeuecTBEHHBIX U COBPEMEHHBIX 1 2 6
YUYEHBIX B 001acTu
MaTepUaIoBEICHUS.
MarepuaiioBeieHue, Kak HayKa,
M3y4arollas CBOMCTBa MaTepHalloB B
CBSI3H C UX COCTaBOM U CTPOCHHEM.
Knaccugukaius Mmarepuaos.

Tema 2. ®U3UKO-MeXaHHYECKHE
CBOMCTBAa MaTepPHAJIOB. 3
Crpoenune MaTepuanos

Crpoenue matepuasioB. OCHOBHbIE
MIOHSTHS O CBOMCTBAaX MaTepUaJIOB.
ATOMHO-KpPUCTAIIMYECKOE CTPOCHHE
METAJIJIOB, U30TPONUS, aHU30TPOIINS,
kBaszuuzoTponus. [lytu noBblmeHus

2-3 4 6
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MMPOYHOCTU MCTAJIJIOB.
KpI/ICTaJ'IJII/I3aHI/IH METAaIJIOB
NepBrUYIHadg U BTOpHUYIHAA.

Jlabopamopnoe 3ansamue no meme
«Maxkpoananuz cmanei»

Jlabopamopnoe 3awsmue no meme
«Muxpoananuz cmaneuy

Teopus cnjiaBos.

[TonsTus o cnnaBax. Teepbie
pacTBOPBI, MEXAaHUYECKUE CMECH,
XUMUYECKHE COCANHEHUS.
JnarpaMma COCTOSTHUS KENE30-
LIEMEHTHT. XapaKTepUCTUKHU
KOMIIOHEHTOB. CTpYKTypHBIE
cocTapJsitonye u ¢as3bl Ha
JUarpaMMe >KeIe30-1eMEHTUT.
Knaccudukanus craneit no cnocody
[IPOU3BOJCTBA, HA3HAYEHUIO U
KadecTBy. MapkupoBka
YTIIEPOIUCTBIX cTallel. UyryHBI C
rpaduTom, MoJIOBUHYATHIE U OeJbIE.
CrpykTypa, cBOICTBa, 006IaCTH
IIPUMEHEHHUS U METObI ITOJTYYEHUS
CePBIX, KOBKUX U BBICOKOIIPOYHBIX
YyT'yYHOB. MapKUpOBKa 4yI'YHOB.

Jlabopamopnoe 3auamue no
meme «Yanepooucmoele cmanuy

Jlabopamopnoe 3aumamue no
meme « Yy2yHvl»
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Tepmuyeckasi ¥ XUMHKO-
TepMHuUyecKasi 00padoTKa.

Bunast Tepmudeckoit 06paboTku
cranei. [IpeBpaiiieHus npu Harpese
cranu. Pocr 3epHa aycTenura,
HACJIEJICTBEHHOE U JIEUCTBUTEIILHOE
3epHO B ctanu. [leperpes u
nepexor. [IpeBpaiienue aycrenura
IIPU HENIPEPHIBHOM OXJIAXKICHUU.
Juarpamma U30T€pMHUECKOrO
IIPEBpAIEHUs] ayCTEHUTA.
[lepnutHOE NpeBpalieHUeE.
MapTeHcUTHOE NPEBPALLEHUE U €TI0
ocobenHoctH. [IpeBpaienue npu
OTIIYCKE, CTPYKTYypa U CBOMCTBA
cTayu npu otycke. OTmyckHas
xpynkocts [ u Il pona.
[TpokanuBaeMocThb 1
3aKaJIMBaeMOCTh CTaJU, PaKTOpPHI,
BIIUSIOLINE HA TPOKAJIMBAEMOCTD:
BJIMSTHUE JIETUPYIOIINX 3JIEMEHTOB,
pa3Mepa 3epHa ayCTEHUTa,
HEPAaCTBOPUMBIX KapOUI0B U
BKJIIIOUeHHH. MeToauka
oTpezieNieHUs] KpUTHIECKOTO
JUaMeTpa 10 Juarpamme
MIPOKAJIMBAEMOCTH.

PuU3nYeCKne OCHOBBI XMMHKO-

TEPMHUECKON 00pabOTKH, TOHATHE O

ko uuuente quddy3un. Busr
XHUMHUKO-TEPMUYECKON 00pabOTKHI

6-10
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Jlabopamopnoe 3ansamue no meme
«3akanka u omnyck yenepooucmou
cmanuy

Jlabopamopnoe 3auamue no meme
«Ilpoxanueaemocms cmaneii»

Jlabopamoproe 3ansimue no meme
«Xumuxo-mepmuyecxas
obpabomkay

KoncTpykuuoHHble U
HHCTPYMEHTAJIbHbIE MATePHAJIbI.
Knaccugukarus nerupoBaHHbIX
CTaJiell Mo CTPYKType B
HOPMaJIM30BaHHOM COCTOSTHUU
(nnarpamma ['uiie). MapkupoBka
JIETUPOBAHHBIX CTaJeH, ux
MPEUMYIIECTBA [0 CPAaBHEHUIO C
yriaepoaucTbiMU. JledexTsl
JIETUPOBAHHBIX cTanel (mudepHbIi
U3JI0M, (PJIOKEHBI, OTITYCKHAS
XpynkocTh). OCHOBHbIE TPeOOBaHUS
K JIETUPOBAaHHBIM KOHCTPYKLIMOHHBIM
craism o ['OCT.
HHCTpyMEHTANIBHBIE YTIEPOAUCTHIE
U JIETUPOBAaHHBIE CTAJIN JJIs
PEXYILEr0 NHCTPYMEHTA, COCTAB,
MapKUpPOBKa, TEPMHUUECKAs
00paboTKa U 06J1aCTH IPUMEHEHUSI.
TBepable MOPOIIKOBBIE CIUIABBI IS
pexyiero nucrpymenTa. Kepamuka.
CBepXTBEpbIe MaTEpUAIBI.

11-12
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Jlabopamopnoe 3ansamue no meme
«Jlecuposannvle cmanu»

Craiim u cmiaBpl € 0COOBIMU
CBONCTBAMH.

Bricokomnpounbie CTaju.
MapreHcuTHO-cTaperoue
KOHCTPYKIIMOHHBIE CTAJIM, UX COCTaB,
pekKUMBI  00pabOTKM W 00JacTH
npumenenud. CmnaBel ¢ 0c000
BBICOKOM HU3HOCOCTOMKOCTBIO,
COCTaB, MapKHpPOBKa, TEpMHUYECKas
00paboTka u 00JacTH NMPUMEHCHHS.
Hepxageromne XPOMUCTBIE u
XPOMOHHUKEJIEBbIE  CTajld, COCTaB,
MapKUpPOBKa, TepMUYECKas
00paboTka U 00JacTH MPUMEHEHHMS.
JKaponpounsie cTaqu #  CIUIABHL
Oco0eHHOCTH TIOBEACHUS CTalH MPHU
Harpy3kax B 00JacTH  BBICOKHX
TeMIiepaTyp, Tpenen IIUTeIbHON
MPOYHOCTH, TIpeAeN  MON3YyYECTH.
Twuroskle CIJIaBBI, COCTaB,
CTPYKTYypa, TepMOo0oOpaboTKa,
CBOMicTBa M 00JaCTH HPUMEHEHUS.
CmnaBsl ¢ 3alaHHBIMH (QU3HUYECKUMU
CBOWMCTBaMH. MarHuToMArkue H
MarHUTOTBEP/IbIC CILIABHI.

13-14

LIBeTHBIE MeTaJJIbI M CIVIABBI.
Mene u ee cBoucrBa. Jlarynu,
OpOH3BI OJIOBSHUCTbIE, KPEMHHCTHIE,
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ATIOMUHHUEBBIC, OCPUILIOBBIC; COCTAB,
obnactm  npuMmeHeHus.  CruraBbl
CBUHIIAa H  OJOBa. bab0ouThI,

CBHUHIIOBHUCTBIE OpOH3BI,
AJIOMHUHNEBBIC MOALIHAITHUKOBBIE
CILJIaBbI JUIS JBUTATEIIEH
BHYTPEHHETO CropaHus,

TPUMETAUTMYECKUE  TTOIIUITHUKH.
AMOMUHUH W €ro  CBOWCTBA.
JluteliHple AIFOMUHUEBBIC CILIABBI,
obnactu npumeHenus. [{ropattoMuH,
COCTaB, pPEeKUM TEPMUYECKOH
00paboTKH,  CBOWCTBa, oOONacTH
NPUMEHCHUSI.

KoMno3numnoHHbie MaTepuasbl
Knaccudukanmst KoMIO3UITMOHHBIX
MarepuasioB. Pacripenenenue
HaIPSOKEHUN MEXy MaTpuLEen U
HanonHuTeneM. CXeMBI
apmupoBanus. Kpuruueckas mimHa
BOJIOKHA. OCHOBBI pacueTa CBOMCTB
KOMIO3UIIMOHHBIX MaTEPHAJIOB.
Buael maTpun v HanoJIHUTENEN
KOMMO3UIIMOHHBIX MaTEPHAJIOB.

15-16

Jlabopamopnoe 3anamue no meme
«Komno3zuyuonusie mamepuanol»

HanomartepuaJibl

OO1mas xapakTepuCcTHKa.
['eomeTpuyeckue napaMeTpol
HaHouactull. Mctopuueckue
npeanocbulku. KomtonaHas xumus
KaK IpapoAnTesib HAHOTEXHOJOTHUH.

17-18
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N3menbuenne yactul. CreneHb
nucnepcHocTH. Kputnueckuii
JMaMeTp HaHOYACTHII.
JucniepraliiOHHBIN CIOCO0
MOJIYYeHUS! JUCTIEPCHBIX YACTHUII
BeniecTBa. KongeHcannoHHbIN
C1oco0 MOJIy4eHHUs JUCTIEPCHBIX
YacTHll BenlecTBa. TepMUHBI
«CBEPXY-BHU3» U «CHU3Y-BBEPX».
HaHooOBbekThI ceMelicTBa
¢bymiepeHoB. DHI0PYIUICPEHBI.
HanotpyOku. I'paden. AcrpaiieHsl.
TexHu4yeckoe NpUMEHEHUE
HaHOpa3MepHBIX yacTull. COpOEHTHI.
Cencopsl. [IneHku. OMUTTEPHI.
CBepXNpOBOAHUKU. XUMUYECKHE
CBOICTBa HAHOYACTHII.
MammHOCTpOUTEIBHOE IPUMEHEHHE
HaHOYacCTUll. MeanunHCKOe
MPUMEHEHNE HAaHOYACTHII.
HanosnektpoHnuka.

Bcero yacoB nmo jucuMInJInHe

36

18

90
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[Ipunoxenue 1.2
TemaTuueckuii NJIaH TUCHUIIMHBI «MaTepuajioBeieHne» 10 HANPABJIEHUIO OATOTOBKH
15.03.01 «MammnHOCTpOEeHHE)
(bakamaBp)

Buabl yueOHoii padoThl, ®opm
BKJII0YAsl CAMOCTOSITEIbHYIO Buabl camocTosiTe/ibHON padoThI bl
padoTy CTyIeHTOB, CTY/IEeHTOB arrect

Pasznen
U TPYA0EMKOCTh B 4acax anun

Heneasn

Cemectp
ceMecTpa

n/n
J lg:/ Jlag | CPC | KCP | K.P. | K.II. | PT'P | Pedgepar | K/p | D | 3

BBoaHas yacTh.
3HaveHHe 1 3a7a41 Kypca 3
MaTepuanoseneHue. Ponb
MaTepHaJIOB B COBPEMEHHOU
TexHuke. Kpurepun onieHku u
BbIOOpa MaTepuaoB. PaboTsl
1. | OTeuecTBEHHBIX U COBPEMEHHBIX 1 0 8
YUYEHBIX B 001acTu
MaTepUaIoBEICHUS.
MarepuaiioBeieHue, Kak HayKa,
M3y4arollas CBOMCTBa MaTepHalioB B
CBSI3H C UX COCTaBOM U CTPOCHHEM.
Knaccugukaius Mmarepuaos.

Tema 2. ®U3UKO-MeXaHHYECKHE
CBOMCTBAa MaTepPHAJIOB. 3
Crpoenune MaTepuanos
2. | Ctpoenue marepuanoB. OCHOBHBIE 2-3 1 12
MIOHSTHS O CBOMCTBAaX MaTepUaJIOB.

ATOMHO-KpPUCTAIIMYECKOE CTPOCHHE
METAJIJIOB, U30TPONUS, AHU30TPOIIH,




22

KkBazumusorponus. Ilyru nossienus
IIPOYHOCTH METAJUIOB.
Kpucramnmsanus MeTamios
IIEPBUYHAs U BTOPUYHASL.

Jlabopamopnoe 3ansamue no meme
«Maxpoananuz cmaneu»

Jlabopamopnoe 3ansamue no meme
«Muxpoananuz cmaneu»

Teopus cIIaBOB.

ITonsaTus o crinasax. Teepabie
pacTBOPBI, MEXaHUYECKHUE CMECH,
XUMUYECKHUE COCANHEHUS.
JnarpaMma COCTOSTHUS KeENe30-
LIEMEHTHT. XapaKTepUCTUKHU
KOMIIOHEHTOB. CTpYKTypHBIE
cocTapJsitonye u ¢as3bl Ha
JUarpaMMe >Kele30-1eMEHTUT.
Knaccudukanus craneit mo cnocody
[IPOU3BOJCTBA, HA3HAYEHUIO U
KadyecTBy. MapkupoBKa
YTIIEPOIUCTBIX cTallel. UyryHBI C
rpaduTom, MoJI0BUHYATHIE U Oeble.
CrpykTypa, cBOICTBa, 006IaCTH
IIPUMEHEHHUS U METObI ITOJTy4EHUS
CePBIX, KOBKUX U BBICOKOIIPOYHBIX
YyT'yYHOB. MapKUpOBKa 4yI'YHOB.

4-5

12

Tepmuueckass U XMMHKO-
TepMHuYecKas 00padoTka.

Bunpr Tepmudeckoit 00paboTku
cranei. [IpeBpaiiieHus npu Harpese
cranu. Poct 3epHa aycTeHura,

6-10

12
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HACJIEICTBEHHOE U JIEWCTBUTEIBHOE
3epHo B ctanu. [leperpes u
nepexor. [IpeBpamenne aycrenura
IIPU HENIPEPHIBHOM OXJIAXKICHHH.
JnarpaMma U30T€pMHYECKOTO
IPEBpALLCHHs ayCTEHUTA.
[IepnuTHOE NpeBpalleHUE.
MapTeHcuTHOE IpeBpalleHue U ero
ocobenHoctH. [IpeBpatenue npu
OTITyCKE, CTPYKTYpa 1 CBOICTBa
cTayu npu otnycke. OTnyckHast
xpynkocts [ u Il pona.
[TpokanmBaeMoCTh 1
3aKaJIMBAaeMOCTb CTalu, (paKkTopsI,
BIIUSIIOLIME HA TPOKAJIMBAEMOCTbD:
BJIMSIHUE JIETHUPYIOLINX 3JIEMEHTOB,
pa3mMepa 3epHa ayCTEeHHUTA,
HEpacTBOPUMBIX KapOUI0B U
BKJIFOYEHUH. MeTtoauka
OIIpEeEIIEHUsT KpUTHUECKOTO
JameTpa 1o Juarpamme
IIPOKAIIMBAEMOCTH.

®uznyeckue 0OCHOBBI XUMHKO-
TEPMUYECKOIl 00pabOTKH, MOHATHE O
koadpunmente nupdysun. Buast
XUMUKO-TEPMHUECKONH 00pabOTKU

Jlabopamoproe 3anusimue no meme
«3axanka u omnyck y2nepooucmou
cmanuy

10

Jlabopamopnoe 3anamue no meme
«IIpoxanrusaemocmv cmaneiiy

10
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KoHcTpyKIHOHHBIE H
HHCTPYMEHTAJIbHbIE MATEPHAJIbI.
Knaccugukarus nerupoBaHHBIX
CTaJIeH 1Mo CTPYKTYpE B
HOPMAaJIM30BaHHOM COCTOSIHUU
(mnarpamma I'nite). MapkupoBka
JIETUPOBAHHBIX CTAJIEH, UX
NPEUMYIIECTBA 110 CPABHEHHIO C
yraepoaucThiMu. [ledekTh
JICSTUPOBAHHBIX cTasied (¢ epHbIN
U3JI0M, (PITIOKEHBI, OTITYCKHAS
XpyHKocTh). OCHOBHbBIE TPEOOBAHUS
K JISTHPOBAHHBIM KOHCTPYKIIHOHHBIM
craism o 'OCT.
WNHCTpyMEHTaIbHBIE YTIEPOINCTHIE
U JIETUPOBAHHBIC CTAIN IS
PEXYIIEro HHCTPYMEHTA, COCTaB,
MapKUpPOBKa, TEPMHUUECKAS
00paboTKa 1 001acTH IPUMEHEHUSI.
TBep/ible MOPOIIKOBBIE CIUIABHI IS
pexyuiero nHCTpymenTa. Kepamuka.
CBepxTBep/iple MaTepHasbl.

11-12

12

Craim W cmiaaBbl C 0COOBIMU
CBOMCTBAMH.

BricokonpouHbie CTaJu.
MapTeHCUTHO-CTapeIoIKe
KOHCTPYKIIMOHHBIE CTAJIU, UX COCTAaB,
peKUMBI  00pabOTKM U o0nactu
npumenenua. CmnaBel ¢ 0c000
BBICOKOH W3HOCOCTONKOCTBIO,
COCTaB, MAapKHUPOBKa, TEpMUYECKas
00paboTka U 00JacCTH MPUMEHEHHS.
Hep>kageromre XPOMUCTBIE u

13-14

12
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XPOMOHMKEJIEBBIE ~ CTajd, COCTaB,
MapKUpPOBKa, TEpMUYECKas
00paboTka U 00JacCTH MPUMEHEHHS.
Kaporipounsle cTamd W  CIUIaBBI.
OcoOeHHOCTH MOBEACHUS CTAIM MpU
Harpy3kax B 0OJacTH BBICOKHX
TEMIEparyp, Mpeaena JUIMTEIbHOU
OPOYHOCTH, TMpeAen MOJ3Y4ecTH.
Tunosslie CILJIABHI, COCTaB,
CTPYKTYpa, TepMooOpadboTKa,
cBOiicTBa M 00JaCTH HPUMEHEHUS.
CrnaBsl ¢ 3a1aHHBIMH (PU3HUUECKUMU
CBOWMCTBaMH. MAarHuTOMArkKue H
MarHUTOTBEPbIE CILIABBI.

I[IBeTHBIE MeTA/LUIbI H CILJIABBI.

Menp u ee cBoucrtBa. JlaTyHw,
OpOH3BI OJIOBSHUCTHIC, KPEMHHUCTHIE,
AITIOMUHHEBBIC, OEPUILIOBBIC; COCTaB,
obmactu  mpumeHeHus.  CrutaBbl
CBUHIIA H 0JIOBA. baooursl,

CBUHLIOBUCTBIE OpOH3HI,
AJTIOMUHHEBBIE MOIITUITHUKOBBIE
CILJIaBBI JUISL JIBUTaTENEN
BHYTPEHHETO CropaHus,

TPUMETAIUIMYECKUE  TOJUIUITHUKH.
AmioMUHHMII UM €ro  CBOMCTBA.
JIuTeliHple aJIOMHHHEBBIE CIIABEHI,
obnactu npumeHenus. [ropamoMus,
COCTaB, pexum TEPMUYECKOU
00paboTKH,  CBOHMCTBa,  00OJacTH
MIPUMEHEHUS.

12
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KoMno3numnoHHbie MaTepuasbl
Knaccudukanus KoMI03UIIMOHHBIX
Marepuanos. Pacnipenenenue
HanpsHKEHUH MEXKy MaTpulieil 1
HanoiHuTeseM. Cxembl
apmupoBanus. Kputnyeckas nnuHa
BOJIOKHA. OCHOBBI pacyeTa CBONCTB
KOMITO3UIIMOHHBIX MaTEpUajoB.
Buasl MmaTpuil 1 HanoJHUTENCH
KOMIIO3UIIMOHHBIX MaTEpUajoB.

15-16

12

Hanomartepuanbl

OOw1ast XxapaKTepUCTHKA.
I'eomeTpuyeckne napamerpsl
HaHouacTul. Mcropudeckue
npennocbuiku. Komnonanas xumus
KaK MpapoAuTesIb HAHOTEXHOIOTHH.
N3menpuenue yactuu. CreneHb
aucnepcHocTd. Kputnuecknii
JMaMeTp HaHOYACTHII.
JucnepraiiioHHbIN c110c00
MOJIyYEHUs AUCTIEPCHBIX YACTHI]
BeniecTBa. KoHaeHCalnOHHBIN
Croco0 Moy4eHUs TUCTIEPCHBIX
4acTHULl BellecTBa. TepMUHBI
«CBEpPXY-BHU3» U «CHU3Y-BBEPX)».
HanooObekTsl cemeiicTBa
bynnepeHoB. DHA0]YIUICPEHEI.
Hanotpy0ku. I'paden. ActpaneHsl.
TexHn4yeckoe NpUMEHEHNE

HaHOpa3MepHBIX YacTull. COpOCHTHI.

Cencopsl. [LlieHKH. DOMUTTEPHI.
CBepXMpOBOAHUKU. XUMUYECKHE
CBOIMCTBA HAHOYACTHII.

17-18

12
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MaimHOCTpOUTENbHOE TPUMEHEHUE
HaHOYaCTHI. MeIUIIMHCKOE
MIPUMEHEHHUE HAaHOYACTHII.
HanonnekTpoHuka.

Bcero yacoB nmo jucuMIJInHe

136




[Tpunoxenue 2

®OH/J ONEHOYHBIX CPEACTB 11O IUCHUIIJIMHE

«MaTepl/Ia.]'IOBeI[eHl/le»
Hampagsiienue moaroToBKH
15.03.01 MartepuaoBeneHue
O6pa3zoBarenpHas mporpamma (mpoduitb MOATOTOBKH)
MammHbI M TEXHOJIOTHH 00pa00TKM MaTepPUAJIOB J1aBJIeHHEeM

IIpumep KOHTPOJIBLHOH PadOTHI
Bapuant Ne 1

1.HaueptuTe B Macmrabe nuarpaMMmy COCTOSIHHS JKEJI€30-YyTIIIEPOAUCTHIX CIUIABOB Ha CTaHJAPTHOM
OsaHKe, roctaBbTe OyKBeHHble 00o3HaueHus. HazoBure (aspl U CTPYKTYpHbBIE COCTaBISIOILUE B
KaX/10i obmactu auarpamMmsl ((hasbl 3aKIIOYUTE B KBAaJpaTHBIE CKOOKH)

2. B kakux mnpeaenax wusMeHsercs xumudeckuil cocraB (%C) aycreHUTa IpU NEPBUYHOMN
Kpuctaun3anuu criasa ¢ 1,8 %C? Kak Ha3piBaeTcst 3TOT CIIaBa U KaKylo CTPYKTYPy UMEET MpHu
KOMHATHOM TeMIiepaTtype B COOTBETCTBUHU C TUarpaMMOi xene30-yriaepoa?

3. Hanummre cxemy mnpeBpamieHust s cranu, couxepxkaimeit 0,8 %C mpu temmneparype 727°C.
Vkaxure xumuueckuit coctaB (%C) g a3, yyacTBYIOIIMX B 3TOM IpeBpauieHuu. Yto
NPEICTaBISIOT cO00# 3TH (pa3bl, KaKyl0 UMEIOT KPUCTAJUINYECKYIO PEHIETKY U CBOMCTBA?

4. Nana cranp Mapku Y10A. Vkaxure Kiacc 3TOW CTaqu MO KauecTBY (OOBIYHOIO KayecTna,
KaueCTBEHHasl, BHICOKOKaUeCTBEHHAs), a TAaKXKe CpeJlHee COAEepKaHUE YIiepoJa U CTPYKTYpY ITOM
CTaJIM TP KOMHAaTHOW TEMIIEPATypE B COOTBETCTBUU C TUArPAMMOM KeEJIe30-yIIEPO.

5. Mana cranp Mapku BCTSkm. Ykaxure ee kadyecTBO, UTO 03HA4arOT OYKBBI M IIU(PBI BXOAALINE B
MapkupoBKy. [lo kakuM mokaszaTensM (XUM. COCTaB, MEXaHHMYECKHE CBOMCTBA) MPOM3BOAUTCA
KOHTPOJIb 3TOU cTanu?

Bonpocsl k 3k3aMeHny

1. Juarpamma Fe-C. XapakTtepuctuka (a3 ¥ CTpyKTYpHBIX COCTaBIISIFOILIUX

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

3. uarpamma Fe-C. M3meHeHume xumuyeckoro cocraBa ¢a3 B IMpolecce MEepBUUYHON U
BTOPUYHOM KPUCTAITU3AINH CTaIH 45

4. Jluarpamma Fe-C. l3meHeHMe XUMHYECKOTO cocTaBa (a3 B TpOIECCe IMEePBUYHONH U

BTOPUYHOM KpHcTauM3anuu crainu 30

[Tonsitue o crinaBax. TBepble pacTBOPBI, MEXaHUYECKHE CMECH, XUMUYECKHE COCMHEHUS

6. JmarpamMma COCTOSHUSI IBOWHBIX CIUIABOB C HEPACTBOPUMBIMH B TBEPJOM COCTOSIHUU
KOMITOHEHTaMHU

7. Jlmarpamma Fe-C. M3MeHeHme xXuMHYecKOro coctaBa (a3 B Tpolecce IMEepBUYHON U
BTOPUYHOM KpHCTau3auu crasa ¢ 5 % C

8. Hmuarpamma Fe-C. M3MeHeHMe XHMHUYECKOTO cocTtaBa (a3 B IMpolecce MEePBUYHON U
BTOPUYHON KPHCTATU3AIMH cTanu Y 12

9. Huarpamma Fe-C. Xapakrepuctuka (a3, y4acTBYIOMIHX B SBTEKTHYECKOM MTPEBPAIICHUH

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

11. JImarpamma COCTOSIHUS IBOMHBIX CILIAaBOB C OTPAHUYCHHON PacTBOPUMOCTHIO KOMITIOHEHTOB B
TBOPAOM COCTOSTHUH

N

o
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. Anarpamma Fe-C. Onpenenenue xummuyeckoro coctana (a3 B cruiase ¢ 4,3 % C npu 1147°C
. Huarpamma Fe-C. Onpenenenne xumudeckoro coctara ¢as cranu Y12 npu 1100°C

. lmarpamma Fe-C. Onpenenenne xummaeckoro cocrasa ¢as B criase ¢ 0,8 % C mpu 727°C

. Hunarpamma Fe-C. Onpenenenne xumudeckoro coctara ¢as cranu Y8 nmpu 1100°C

. Inarpamma Fe-C. Onpenenenne xummaeckoro cocrana (a3 B ciase ¢ 4 % C mpu 1400°C

. Hunarpamma Fe-C. M3MeHeHwe XMMHUYECKOro cocTaBa (a3 B Tmpoliecce IMEpBHYHON U
BTOPUYHON KPUCTAJIIIU3ALMU CTAIU Y 8

Huarpamma Fe-C. M3MmeHeHHMe XHMHYECKOTO cocTaBa (a3 B MpoIecce TNEPBUYHOU U
BTOPUYHON KpucTaym3anuu ciasa ¢ 3 % C

Huarpamma Fe-C. Onpenenenue xumuueckoro cocrtana (a3 B cmase ¢ 5,5 % C npu 900°C
Huarpamma Fe-C. M3MmeHeHne XMMHUYECKOro coctaBa (a3 B mpolecce MEepBHYHOU U
BTOPUYHOM KpucTaum3anuu ciasa ¢ 4,3 % C

Huarpamma Fe-C. Xapakrepuctuka (a3, yaacTBYIONINX B IBTEKTONIHOM MPEBPAICHUN
Huarpamma Fe-C. DBTekTHUECKOE U 3BTEKTOUTHOE IIPEBpAIICHHE

Huarpamma Fe-C. Onpenenenue xumuyeckoro coctasa ¢a3 B cruiase ¢ 2,5 % C npu 900°C
Huarpamma Fe-C. Onpenenenue xumuueckoro cocrana (a3 B cmase ¢ 2,5 % C npu 1300°C
Huarpamma Fe-C. Onpenenenue xumudeckoro coctara (a3 B cuiase ¢ 4,3 % C npu 727°C
Huarpamma Fe-C. Onpenenenue xumudeckoro coctana (a3 B crase ¢ 1,5 % C npu 800° C
Jlnarpamma coCTOSIHUS ABOWHBIX CIIJIABOB C HEOTPAHUYEHHON pACTBOPUMOCTHIO KOMIIOHEHTOB
B TBEPJIOM COCTOSIHUH

Oco0eHHOCTH IBTEKTUYECKOTO MTPEBPALLEHUS IBOWHBIX CIUIaBOB

KpacHOTOMKOCTh ¥ XJIQJHOJOMKOCTh CTanu. [IpUYnMHBI BO3HUKHOBEHUS U CIIOCOOBI
yCTpaHEHUS

Kpucrannuzamnus criaBos. [IpaBuio ¢das. [IpaBuino koHIIEHTpaImii
ATOMHO-KPUCTAJUIMYECKOE CTPOEHHE METauIOB. THIMBl KPUCTAIIMYECKHX PEIIETOK M X
XapaKTepUCTUKA

3aKkOHOMEpHOCTH  Kpuctaumzauuud. CreneHb  NEpeoXJaXJIEHUs, YHUCIO  LEHTPOB
KPUCTAITN3AIUHU, CKOPOCTTh POCTa KPUCTAIUIOB. AMOP(HBIE METAIIIIBI

Henaputnas nukBanus. [I[pudrHb BOSHUKHOBEHHSI M CTIOCOOBI yCTPaHEHUS

JledekThl KPUCTATUTMUECKOTO CTPOCHHUsA. BlMsHHME MIOTHOCTH UCIOKAMKA HAa MPOYHOCTH
MaTepuasoB

BnusHue creneHu NepeoxNaXKIACHWs Ha mpolecc Kpuctamumsauuu. CTpoeHHME CIHTKA.
3oHanpHas JIUKBAIHS

BnusiHue crenenu nepeoxiaxIeHusl Ha BeMUYHHY 3epHa. MonuduuupoBanue
Pacumdpoare mapky metamionpoaykiuu: XBI' u nath ee XapakTepuCTHKY (Ha3BaHUE,
Ha3HaueHHe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPhI U TEXHOJIOTHH)

Pacumudposars mapky metammmonpoaykiuu: [IIX15 u nate ee xapakrepucTuky (Ha3BaHHE,
Ha3HaueHHe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPhI U TEXHOJIOTHH)

PacummudpoBare Mapky MeTauionpoaykuuu: Y8 W JaTh €€ XapaKTepUCTUKY (Ha3BaHHE,
Ha3HaueHUe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPhI U TEXHOJIOTHH)

BnusiHue nerupyromux 3JeMeHTOB Ha nojauMopdHoe mpeBpatieHue xeneza. Knaccupukanus
JIETUPOBAHHBIX CTAJIEH

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

OcHoBHBIE TMOKa3aTenu (PU3NKO-MEXaHUYECKUX CBONCTB MaTepHalioB U METOJbl UX
onpenenenus (HB, HR, HV, oB, oT, 6, KCU)

PacmmmdpoBars mapky Metamnonpoaykiuu: ber3nc u naTh ee XapakTepuCTHKY (Ha3BaHHE,
Ha3Ha4YeHHe, CBOIICTBAa, 0COOEHHOCTH CTPYKTYPhI U TEXHOJIOTUH)

Pacumdposares Mapky metamnonponaykiuu: CU1S u gate ee xapakTepUCTHKY (Ha3BaHHE,
Ha3Ha4yeHHe, CBOIICTBA, 0COOEHHOCTH CTPYKTYPhI U TEXHOJIOTHH)
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PacmmuppoBate Mapky weramnonpoaykuuu: Cranp 45 U 1gaTh ee  XapaKTepUCTUKY
(Ha3Ha4yeHue, KauecTBO, MeCTonojoxeHue Ha auarpamme Fe-C, cTpykTypa, 0COOEHHOCTH
TEXHOJIOTHH)

MukpomMexaHuka KOMIIO3MLIMOHHBIX ~ MAaTE€pUaJoB C  BOJIOKHUTBIM  HAaIlOJHHUTEJIEM.
Kputnueckast JyiHa BOJIOKHA. AJJIUTUBHOCTh CBOMCTB KOMIIO3UTA

BeicokoremnepatypHble MaTepuaisl. XKapocToMKOCTh U AKapONpOYHOCTb

Pacmmudposars mapky merammtonpoayknuu: KU 30-6 u nath ee XxapakTepucTUKY (Ha3BaHHE,
Ha3HaueHHe, CBOWCTBA, OCOOEHHOCTU CTPYKTYPhI U TEXHOJIOIMH)

Pacmmudposars Mapky meramtonpoaykuuu: BU 120-4 u nath ee XxapakTepucTUKy (Ha3BaHUE,
Ha3HauYeHUe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPhI U TEXHOJIOTHH)

Pactmmdposare Mapky Metammonpoaykiuu: BCt3cn u gate ee xapakTepucTHKY (Ha3BaHHUE,
Ha3HaueHHe, KayeCTBO, 0COOEHHOCTH TEXHOJIOTUH)

PacimmdpoBare mapky wmetamnonponykiuu: Crans O8km u 1aTh €€ XapaKTePUCTHKY
(Ha3Ha4yeHue, KauecTBO, MECTOIOJI0KeHHe Ha tuarpamme Fe-C, ctpykTypa)

PacumdpoBate mMapky meramtonponykuun: CT3KI U aTh €€ XapaKTEpUCTHKY (Ha3BaHUE,
Ha3HaueHHe, KayeCTBO, 0COOEHHOCTH TEXHOJIOTHH)

Pacumdposate Mapky metamutonpoaykiun: TT8K6 u nate ee xapakTepucTuky (Ha3BaHUE,
Ha3HAYCHHUE, CBOICTBA, OCOOCHHOCTH CTPYKTYPBI U TEXHOJIOTUH) (

PacmmmudpoBars Mapky meramutonpoayknuu: Y 12A W JaTh €€ XapaKTepUCTUKY (Ha3BaHUE,
Ha3HaueHUe, KayecTBO, MecrononoxeHue Ha aumarpamme Fe-C, cTpykTypa, 0coOeHHOCTH
TEXHOJIOTHH)

PacmmgpoBats Mmapky Mmetamtonpoaykuuu: Cranb 30A 1 1aTh ee XapakTepUCTUKY (Ha3BaHue,
Ha3Ha4yeHME, CBOIICTBA, 0COOEHHOCTU CTPYKTYPhI U TEXHOJIOTUHN)

PacmmgpoBate Mapky Mmetamonpoaykuuu: T15K6 u nate ee xapakTepucTUKy (Ha3BaHHE,
Ha3Ha4yeHHE, CBOIICTBA, 0COOEHHOCTU CTPYKTYPhI U TEXHOJIOTUN)

OcHOBHBIE Pa3HOBUIHOCTU HAaHOMATepHasIoB. Pa3mepsl 3epeH (c10eB, BKIIOUEHUH, IOp)
XapakTepHbIe 11 HaHoMaTepraioB. OCOOEHHOCTH MEXaHUYECKUX CBOMCTB

HaHOMaTepHasoB.
[TpropuTeTHBIE HANPABIEHUS PA3BUTUS HAHOTEXHOJIOTUU

OCHOBHBIE XapaKTEPUCTUKH CTPYKTYpPbl HAHOIIOJIMMEPOB

Mexanusmsl geopMariii, 0cOOEHHOCTH MEXaHNYECKHUX CBOICTB HAaHOMATEpPHAJIOB.
3aBUCUMOCTH TBEPAOCTHU, IpEAcia IPOUYHOCTHU U OTHOCHUTCIBHOI'O YAJIMHCHHA OT pasMepa
3epHa

HpeI/IMyHIGCTBO IMOPOIIKOBBIX TEXHOJIOTHH. BI/I)II)I IIOPOIIKOB, UCIIOJIB3YCMBIX IJIS
NOJy4EeHUs] HAHOMATEPHAJIOB, ONEPALlUH MTOPOIIKOBON TEXHOJIOTHH.

MeTo/1bl KOHCONUIALMK YAbTPAIUCIIEPCHBIX HAHOCTPYKTYP: CYTh U YCIOBHS peATM3aLIH.
Crioco0Obl yMeHbIIEHUs TOPUCTOCTH HAHOMATEPHAJIOB.

.MeTo/1bl MHTEHCUBHOI MJIaCTHYECKOH AeopMaliy KpydyeHUEM 10| BBICOKUM JaBJICHUEM U
pPaBHOHAKAJIbHBIM YTJIOBBIM IIPECCOBAHUEM.

MeToapl KOHTPOJIUPYEMOU KPUCTAITU3AINH U3 aMOP(HOTO COCTOSIHUS. THIIBI MOTydaeMBbIX
CTPYKTYp B 3aBUCUMOCTH OT YCJIOBHH 3aKaJIKi U3 KUIAKOTO COCTOSIHUS: OJTHO- U
MHOTo¢a3zHoi, aMOp(PHO-KPUCTAIUITMUECKOH, aMOPPHOH.

dusnuecKkue 1 XMMUYECKHE METO/IbI IOJIy4YeHHsI HAHOCTPYKTYPHBIX TUIEHOK; TEXHOJIOTUU
HOHHOT'O OCAXKJACHUSA U DJICKTPOAYTOBOI'0 UCIIAPCHUSA MArHETPOHHOT'O HAITBLJICHUA.

IIpumeps! TeCTOBBIX 3aJaHUM

Saganue Ne 1

1. Uto Ha3bIBaeTCSA CTPYKTYpOIl MaTepuaina’?

a) IEPOX0OBATOCTh MOBEPXHOCTH; 0) BUIMMOE CTPOCHHUE; B) HATMYHE TPEIINH
2. Yto Taxoe XJ1agHOIOMKOCTE?
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a) YMEHBIIICHUE TBEPAOCTH IIPU HU3KUX TEMIIeparypax; 0) OXpynunBaHHe MaTepuana Ipyu HU3KUX
TeMIIEpaTypax; B) MPOYHOCTh MaTepHaIa IPU HU3KUX TEMIIEpaTypax

3. Haubonee 6maronpusiTHBIM coueTaHHEM (PU3NKO-MEXaHUYECKHX CBOWCTB 00J1a/1al0T

a) KpYITHO3EpHHCTHIE; 0) MEIIKO3EPHHCTHIC; B) CBOMCTBA HE 3aBUCAT OT BEIMYHMHBI 3€pHA

3amanue Ne 2

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

a) pu OBICTPOM OXJIAXKJICHHH; 0) IPH HAMPABICHHOM OTBOJIC TEILJIA; B) IIPH MEIJICHHOM
OXJIKICHUU

2. Hannuue Ha MOBEPXHOCTH HU3JIOMA YYaCTKOB € OJIECTSIICH U IMIEPOXOBATON MOBEPXHOCTHIO
XapaKTepHO IS

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

3. HarpeB ucmonb3yloT B mpoiecce:

a) rIyOOKOro TpaslieHus; 0) TpaBiieHUue peakTuBoM baymana; B) TpaBiieHue peaktuBoM I eiiHa;

3aganue Ne 3

1. Kakyro KpuCTaIIM4YECKYIO PEIIETKY UMEET kKeyne30 — Y7

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

2. YTo npouCXOAUT IPU OXJIaKIEHUU B TOUKE S?

a)® > A;0)A—-ILB)II— A

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

a) MOPSAAKOBBIM HOMep; 0) cozepkaHue yriepoJa B COThIX %; B) collepKaHHe yriiepoja B Jecsa-ThIX
%

3amanue Ne 4

1. Kakas cranb noasepskeHa otiyckHoi xpynkoctu Il pona?

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

2. KakoBo conepsxanue maprasia B ctanu ['andunpaa?

a) 13 %; 6) 1,3 %;8) 0,13 %

3. Kak BIusOT GONBIIMHCTBO JISTHPYIOIIMX AJIEMEHTOB Ha COJIep KaHUe yriepoia B mepiauTe?
a) TOBBIIAIOT COACPIKAHUE YTIepo/ia; 0) MOHMKAIOT KOJIMYECTBO YIIIepoa; B) HE BIUSIET

3amganue Ne5

1. Kakyro cTpykTypy UMeeT j1ee0ypuT NpeBpaIieHHbIH?

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

2. Kakue cBOHCTBa YyryHOB onpeAessitoTcs popMoii rpadMTOBBIX BKIFOUEHHH?

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

3. Ilpu kakoi TeMIeparype NpOBOAST OTKUT JJIS TIOJTYUYEHMSI IEPIIUTHOTO KOBKOTO YyTryHa?
a) 750°C; 6) 850°C; B) 950°C



