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1. Hean, 3a7aum ¥ IJIaHUPYeMble Pe3yJIbTAThl 00yUeHUsl 10 JUCHUIIIIHHE

Llenv Oucyunnumsl - TO3HAHUE TPUPOJBI U CBOWCTB MATEpUANIOB, a TAaKXKE METOIOB HX
YOpOUYHEHUs Juist Haubosee 3 (HEeKTUBHOTO UCIIOIb30BAHUS B TEXHHKE.

3aoauu oucyuniunor:

- U3y4eHHE OCHOBHBIX MOHSATHHA, TEPMHUHOB U OIPECIICHNH B 00JIaCTH KOHCTPYKIIMOHHBIX,
MHCTPYMEHTAJIBHBIX U (YHKIIMOHATIBHBIX MaTEPHAIOB (MAapKUPOBKA, CTPYKTYpa, CBONCTBA);

- M3yYeHUE COCTaBa, CTPYKTypbl M CBOWCTB COBPEMEHHBIX METAIMYECKUX U
HEMETAUTNYECKUX MaTepUAJIOB;

- OCBOCHHE OCHOB TEPMHUYECKON, XUMHUKO-TEPMUYECKON U TEPMOMEXaHUIECKOI 00pabOTKH;

- OCBOCHHE BHJIOB Pa3yIpOYHSIOUICH U yHpouHsomed o0paboTku (OTKUT, HOpMaIHU3aIus,
3aKaJika, OTIYCK, IEMEHTAlUsI U Jp.);

- U3y4yeHue (U3UYECKON CYIIHOCTH SIBJICHUH, MPOUCXOIAIIMX B MaTepHaliaX B YCIOBHAX
MPOM3BOJICTBA U HKCILTyaTalllH;

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

- U3y4eHHue 00JIACTH MPUMEHEHHS PA3IMYHBIX COBPEMEHHBIX MaTEPHAJIOB JJIsi U3TOTOBICHUS
MPOTYKIIHH.

IInanupyemvie pesynomamsl 00yyeHuss — TOATOTOBKA CTYJIEHTOB K JAESITEIbHOCTH B
COOTBETCTBUH C KBAIN(UKAIMOHHOW XapaKTEPUCTUKOM OakaiaBpa MO HANPaBICHUIO, B TOM YHCIIE
dbopMHpoBaHHE YMEHHIA IO CO3/IaHUI0, 00pabOTKEe W M3YyYCHHIO CBOMCTB M CTPYKTYPBI PA3TUYHBIX
MaTepuaoB.

OO0yyenne mno aucuMIiiHE «MarepuanoBefeHe» HamnpaBieHo Ha (OPMUPOBAHUE
y o0y4aronmmxcss  CICIYIONMX  KOMIIeTeHIMid B cootBerctBuM ¢  @®I'OC  15.03.01
«MammrHOCTpOCHHUEY, YTBEPKIEHHBIM ITpHKa3zoM MuHoOpHayku Poccuu ot 09.08.2021 N 727:

Koa u HauMeHoOBaHHe KOMITETEHIIM I NHaukaTopbl J0CTHKEHHST
KOMIIeTEHIIHH

OIIK-7. CiocobeH MpUMEHSITh COBPEMECHHBIC
9KOJIOTHYHBIC U OC30MTACHBIC METO/IbI
pPalMOHAIBHOTO UCIIOJIb30BaHUS ChIPbEBBIX U
SHEPTEeTUUYECKUX PECYPCOB B
MalIMHOCTPOEHUHU

NOIIK-7.1. 3Haet TeopeTHUYECKUE OCHOBBI
IIPUMEHEHHUS SKOJIOTMYHBIX U 0€30IaCHBIX
METOJI0B PallMOHAILHOTO MCIIOIb30BaHMS
CBIPBEBBIX U DHEPIE€TUUYECKUX PECYPCOB B
MAaIIMHOCTPOEHUHN

NOIIK-7.2. YMeeT npUMEHSTh COBPEMEHHBIE
HKOJIOTUYHBIE U 0€30MacHbIE METOIbI
paIMOHaIbHOIO UCIOJIB30BAaHUS CHIPHEBBIX U
HHEPreETUYECKUX PECYPCOB B
MaIIMHOCTPOEHUHU

NOIIK-7.3. Bnaneer yMEHUAMH IPUMEHSITD
COBpPEMEHHBIE SKOJIOTMYHbIE U Oe30MacHbIe
METO/Ibl PAllMOHATIBLHOTO UCIIOJIB30BAHNUS
CBIPBEBBIX U DHEPIETUUYECKUX PECYPCOB B
MaIIMHOCTPOEHUHU

2. MecTo IMCUHMILIMHBI B CTPYKTYpe 00pa3oBaTeJIbHOM MPOrPaMMbl

JlucuuIimHa OTHOCUTCS K 00s13aTeNbHOM yacT 610ka b1 «/lucuuminHabl (MOLYIH)».

3. CtpykTypa u cojaepkaHue TUCUUIINHBI

OO011ast TPYA0EMKOCTh JUCIUILTHHBI COCTaBIseT 4 3aueTHbie equHuIbl (144 gaca).

3.1

Buabl yueOHO# padoThl H TPYA0EMKOCTH




3aouHas popma o0yUeHHs

Bi yue6Hoii paGoTsI KomnuecrBo | CemecTpbl
n/n 4acoB 3
AYJAUTOPHBIE 3aHATHS 16 16
B ToMm umncne:
1. Jlexkmun 10 10
2. JlaGopaTopHble 3aHATHS 6 6
CamocrosiTeibHass padoTa 128 128
B Tom umncrne:
1. [ToaroToBka K 1a00paTOpHBIM 38 38
3aHSATUSIM
2. CaMOCTOSATEIbHOC N3YICHHE 90 90
IIpomexyTOUHAS ATTECTALHSA
3auvetr/nud. 3auer/3K3aMeH IK3aMeEH IK3aMEH
Hroro 144 144

3.2 TemaTnuyeckuii MJIaH M3yYeHHs TUCHUTIHMHBI

Temarnueckuii TUTaH pa3MeNIéH B MPHIOKeHNU | k pabodeil mporpamme.

3.3 CoaepxaHue THCHUNIHHDI

Tema 1. BBoaHnas yacthb

3HaueHue W 3a/1a4dl Kypca marepualioBefieHre. Poab mMarepualioB B COBpEMEHHOW TEXHUKE.
Kputepun ouenku u BbiOOpa marepuanoB. PaOoTbl OTE€UECTBEHHBIX M COBPEMEHHBIX YYEHBIX B
obnactu matepuanoBefeHus. MaTepuanoBeqeHe, Kak Hayka, U3ydarolias CBOIICTBa MaTepuaioB B
CBSI3U C UX COCTAaBOM U cTpoeHueM. Kiaccudukamms matepuaios.

Tema 2. ®U3uK0-MeXaHUYeCKHe CBOiicTBa MaTepuaioB. CTpoeHne MaTepHAJIOB

Crpoenue wmatepuanoB. OCHOBHBIE TMOHSATHUA O CBOWCTBaX MaTepUaioB. ATOMHO-
KPHUCTAJUIMYECKOE CTPOCHUE METAUIOB, H30TPONMS, aHU30TPONuUsA, KBasuuzorponus. Ilytu
MOBBIIICHHS TPOYHOCTU MeTaJuloB. Kpucrannuzamnus MeTanioB nepBUYHas U BTOPUYHAS.

Tema 3. Teopus cniiaBos

ITongarua o cruiaBax. TBepI[I)Ie pacTBOpPbI, MCXAaHUYCCKHUE CMCCHU, XUMHNYCCKHUEC COCIUHCHUS.
JuarpaMma COCTOSHUSI JKEJNE30-IEMEHTHT. XapaKTepUCTHKH KOMIIOHEHTOB. CTpyKTypHBIE
coctapisifonue u ¢Ga3pl HA JUarpaMMe jkene3o-mieMeHTHT. Kiaccudukarnus craneir mo crnocoly
MIPOM3BO/ICTBA, HA3HAUEHUIO U Ka4eCTBY. MapKHUpOBKa YIIIEPOJUCTHIX cTanei. UyryHsl ¢ TpaduTOM,
MoJIOBUHYATHIE B Oesbie. CTpyKTypa, CBOWCTBA, 00JIaCTH IPUMEHEHHUS U METO/IbI TTOJTYICHUS CEPHIX,
KOBKHX U BBICOKOTIPOYHBIX YYTYHOB. MapKUpOBKa UyT'YHOB.

Tema 4. Tepmuueckass 1 XMMHKO-TepMHUYecKasi 00padoTKa

Bunpl tepmuueckoit o0paboTku craneid. [IpeBpamienuss mpu HarpeBe ctanu. Poct 3epHa
ayCTEHUTAa, HAaCJIECTBEHHOE U IEHCTBUTENBHOE 3€pHO B cTanu. [leperpes u nepesxor. [Ipespamenue
ayCTCHHUTA IIpU HCIPCPBIBHOM OXJIAXKICHHUU. JII/IanaMMa HU30TCPMHUUYCCKOr0o IMPEBpAIICHUA
aycteHurta. llepnutHoe mnpeBpamieHne. MapTeHCUTHOE NpPEBpallleHHe MU €ro OCOOEHHOCTH.
[IpeBpanienue mpu OTIyCKe, CTPYKTypa U CBOWCTBA CTANIM MPHU OTIycke. OTIyCKHAs XpyMKOCTh |
IT pona.



[TpokanuBaeMOCTh M 3aKAJIMBAEMOCTh CTalM, (PAKTOPHI BIMSIOIIME HA MPOKATMBAEMOCTH!
BIIMSHHUE JICTUPYIOUIMX ODJIEMEHTOB, pa3Mepa 3epHa ayCTEHHTa, HEpPacTBOPHMBIX KapOHWIOB M
BKJIIOYEHUH. MeTo/iiKa onpeiesieHnss KpUTUYECKOT0 IMaMeTpa 1o JuarpaMMe IMpoKaIuBaeMOCTH.

@dusnyeckne OCHOBBI XHMHKO-TEPMUYECKOW 0OpaOOTKH, TOHATHE O KOd(pPHUIUCHTE
g dy3un. Bugbl XUMHKO-TEpMHUECKONH 00pabOTKH

Tema 5. KoHCTPpYKIMOHHBIE M HHCTPYMEHTAJIbHbIE MaTepHaJIbI

Knaccugukanus JerupoBaHHBIX CTaled IO CTPYKType B HOPMAJIM30BAHHOM COCTOSIHUU
(muarpamma ['mite). MapkupoBKa JIETUPOBAHHBIX CTajleil, UX NPEUMYIIECTBA MO CPABHEHHUIO C
yraepoaucTbiMi. JleeKTbl JernpoBaHHBIX cTaned (mugepHbId H3710M, (IIOKEHBI, OTIYCKHas
XpynkocTh). OCHOBHBIE TPeOOBaHMS K JETUPOBAHHBIM KOHCTPYKIMOHHBIM cTasisim 1o ['OCT.

HHCTpyMEHTAIBHBIE YIVIEPOAUCTBIE W JIETUPOBAHHBIE CTANU VISl PEXKYLLEr0 MHCTPYMEHTA,
COCTaB, MapKHUpOBKa, TepMHUUecKass 0o0pabOTKa M O00JIACTH MPUMEHEHHs. TBepble MOPOIIKOBBIC
CIUIaBBI JJIS pexylero uHcTpymenTa. Kepamuka. CBepXTBepable MaTeprabl.

Tema 6. Ctayin 1 ciJIaBbl € 0COOBIMH CBOMCTBAMU

Bricokonpounsie cTamu. MapTeHCHUTHO-CTapeIone KOHCTPYKIIMOHHBIE CTalld, UX COCTaB,
pexxuMbl 00paboTKu u obnactu npumeHeHus. CriiaBbl ¢ 0000 BHICOKON H3HOCOCTORKOCTBIO, COCTAB,
MapKHpOBKa, TepMuyeckas o0paboTka W oOnacTH mpuMeHeHus. HepikaBeromme XpOMHUCTBIE U
XPOMOHHMKEJIEBBIE CTaJIM, COCTaB, MAPKUPOBKA, TEpMUUYECKasi 00paboTka U 00JIaCTU MPUMEHEHHS.
Kapornpounslie cranu u ciaBbl. OCOOEHHOCTH OBEIEHUS CTAIH IIPU HArpy3Kax B 00J1aCTH BHICOKUX
TeMIeparyp, Mpeaena AIUTEIbHON MPOYHOCTH, MpeAeNl MOJI3yYyecTH. THIOBBIE CIUIaBBl, COCTaB,
CTPYKTypa, TepMooOpaboTKa, cBOHcTBA M oOsactu mnpumeHeHus. CIUaBel ¢ 3aJaHHBIMHU
buznyeckuMu cBoiicTBaMu. MarHUTOMSTKHE U MATHUTOTBEPAbIE CIUIABHI.

Tema 7. IIBeTHBIE MeTAJJIbI U CILIABBI

Meny u ee cBoiictBa. JlaTyHu, OpOH3BI OJIOBIHHCTBIC, KPEMHHUCTHIE, AIIOMUHUEBHIC,
OepuIIOBBIE; cOcTaB, obnactu npuMeHeHHs. CIiaBel CBUHIIA U OJoBa. baOOUTHI, CBUHIIOBUCTHIE
OpOH3bI, ATOMHHUEBBIC TOJMIIMITHUKOBBIC CIUIABBI JUISI JBUTATEICH BHYTPEHHETO CrOpaHWS,
TPUMETAJUTMYECKHE MOAMUITHUKA. ATIOMUHUN U ero CBOICTBa. JIuTeliHbIe allfOMUHUEBBIE CIIIABBI,
obnactu mpuMeHeHus1. J[opamtoMiH, COCTaB, PeKUM TEPMHUUECKON 00padOTKH, CBOMCTBA, 00IacTH
MPUMEHEHHUS.

Tema 8. KoMno3unnoHHbIe MaTepHAJIbI

Knaccudukanus KOMNO3MIIMOHHBIX MarepualioB. PacmpeneneHue HanpsyKeHUH Mexay
MaTpulel u HanoaHuTeneM. CxeMbl apMupoBanus. Kputudeckast niuuHa BojaokHa. OCHOBBI pacueTa
CBOMCTB KOMIIO3MIIMOHHBIX MAaTepHaloB. Buapl MaTpull M HANOJHUTENEW KOMITO3WIIMOHHBIX
MaTepUasoB.

Tema 9. HanomarepuaJjibl

OOmass xapakTepucTHKa. l'eomeTpuueckue mapaMeTpbl HaHodacTull. McTopuueckue
npeanocbulk. KosuiongHas XuMus Kak NpapoJWTeNh HAHOTEXHOJOTWU. M3MmenbueHwe 4YacTuil.
Crenenp gucnepcHoctd. Kputuyeckuit amamerp HaHoyacTHil. JlUCHEpraiMoHHBIA CHOCOO
MOJTyYeHUsT JUCTIEPCHBIX YacTHUIl BemecTBa. KOHIEHCAIMOHHBIN CIIOCO0 TMOMYyYEeHHs TUCTIEPCHBIX
YacTUIl BemiecTBa. TEepMUHBI «CBEPXY-BHHU3» U «CHHU3Y-BBepx». HaHOOOBEKTHI cemelicTBa
dbymepenoB. Dunodymiepensl. Hanorpyoku. I'paden. Actpanensl. TexHuyeckoe NMPUMEHEHHE
HaHopasMepHbIx dactull. CopOeHtol. CeHcopbl. Ilnenku. DOwmutrepsl. CBEpXMPOBOIHUKH.
XUMUYECKUE CBOMCTBA HAHOYACTHIl. MAaIIMHOCTPOUTEIIPHOE TMPUMEHEHHWE  HAHOYAaCTHII.
MenuuuHckoe npuMeHeHre HaHoyacTull. HanosnekrpoHuka.



3.4 TemaTuka ceMHHAPCKHUX/MIPAKTHYECKHUX H JIAOOPATOPHBIX 3aHATHH

3.4.1. JlaGopaTopHbIe 3aHATHS

JlabGopaTtopHoe 3anstue Nel «MakpoaHanu3 cranei»

JlaboparopHoe 3ansaTre No2 « MUKpoaHaIH3 CTaeii»

JlaGopaTopHoe 3anaTre No3 «3akajka v OTITYCK yTJIEPOIUCTOMN CTaIN»
Jlaboparophuoe 3ansTie Ned «IIpokanuBaeMoCTh CTanei»
JlabopaTtopHoe 3anaTrHe No5 « XuMuKo-TepMHuueckas o0padoTkay
JIaboparopHoe 3aHsTHE Nob « KOMIIO3UITMOHHBIE MaTEPHAITBDY

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

4, YyebHO-MeTOANYeCcKOe U HH(POPMAIIMOHHOE o0ecrieueHne

4.1 OcHoBHas JuTeparypa

1. MarepuanoBenenue. Y4eOHUK Il CTyA. BbIcil. yueO. 3aBenenuii / I'. M. Bonkos, B. M.
3yeB — M. : uznarensctBo Akanemus, 2011, 400 c.

4.2  JlomoJaHUTEIbHAS JTUTEPATypa

1. MatepuanoBenenue. YueOHUK 1715 By30B / moj penakmueit b. H. Ap3amacosa, I'. T
Myxuna / ApzamacoB b. H., Makaposa B. U., Myxun I'. I'. u ap. — M. : uzgarenscteo MI'TY um.
H. O. baymana, 2001, 648 c.

2. Teopus cruiaBoB. Meroauueckue ykazanus / noq peaakuueit I'. M. Bonkosa — MI'TY
«MAMM», 2005.

3. Tepmuueckast 06paboTka craneil. MeToauueckue ykazanus / moa penakuuei I'. M.
Bonkosa — MI'TY «MAMM», 2008.

4. MammHOCTpOUTENbHBIE MaTepualnbl. MeToaudeckue ykasanus / moa penakuueid I'. M.
Bonkosa — MI'TY «MAMM», 2003.

5. Bri6op crutaBoB. Metoauueckoe nocodue / noa penaxuueii I'. M. Bonkosa — M.: MI'TY
«MAMM», 2009.

6.00bemMHbBIe HAaHOMaTepuanbl. YuedHoe mocodue / I'. M. Bonkos — M.: KHOPVYC, 2011,
168 c.

4.3  DJeKkTpoHHbIe 00pa3oBaTe/bHbIE PeCypPChl

[IpoBenenue 3aHATUN U aTTeCTAUl BO3MOXKHO B TUCTAaHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM
CHUCTEMBI JTUCTAHIIMOHHOTO 0OyueHust yuuBepcutera (CJIO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadeapoii AIeKTpOHHBIX 00pa3oBaTesbHBIX pecypcoB (DOP) no BceM paszzaenam MporpamMmabl:
Haszsanue 50P CchUika Ha Kypce

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

4.4 JluneH3uOHHOe W  CBOOOJAHO  pacHpoCTpaHseMoOe  IMPOrpaMMHOe
o0ecneyeHue



HanmenoBanue | Pazpadorunk I1O | JocTynmHocTh Ccblika Ha Ennnblii peectp
(mpaBooOJiagares | (IMUEH3MOHHOE, | POCCHICKHMX MPOrpaMm st
b) cB00OOTHO 9BM u B/l (npu naanumnu)
pacnpocTpaHnsiemM
oe)
MoiiOduc OO0 "HOBBIE JIMeH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/7sphrase_id=9433
TEXHOJIOI'M" 75

45 CoBpemennble npogeccuoHaIbHbIe 0a3bl JaHHBIX U UH()OPMALHOHHbIE
CIPaBOYHbIE CHCTEMbI

Ccblika Ha
Ne HaunmeHoBanue JocTynmHocTh

pecypc

NudopmannoHHo-cipaBoYHbIE CHCTEMbI

1. |Aadpopmarmonnsie pecypest Cern

http:// www.consultant.ru
Koncynprantllntoc P floctymtio
JIeKTPOHHO-0MOJINOTEYHbIE CHCTEMbI
JlaHb https://e.lanbook.c JlocTymHa B CETH
1. om/ Hutepuer 6e3
OTpaHUYCHUHN
IPR Books https://www.iprbo JlocTymnHa B ceTH
2. okshop.ru/ UnrepHer 6e3
OTpaHUYECHUN
IIpogdeccnonanbHbie 6a3b1 JAHHBIX
baza naHHBIX HayuHOU http://www.elibrary.ru JlocTynHO

1. | snexrponnoii GuGIHOTEKN
(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com JoctymHo
MOJIUTEMaTHIeCcKasi peepaTUBHO-
2. | Gubmuorpaduueckas
MHAYKOMETPHUECKAs
(bubnuomeTpuyeckas) 6aza JaHHBIX

5. MarepuajibHO-TEXHUYECKOE 00ecreyeHue

Homep OOGopynoBanue
ayJIUTOPHHA
1313 Hoyt0yk, npoektop, 3kpaH
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6. MeToanueckue peKoMeH aluu

6.1 Meroanyeckue peKOMeHIAIUM /ISl MPeNnoaaBaTeisl M0 OPraHu3anuu
o0yueHus

6.1.1. IlpenonaBarenb OpraHusyer MpenoJaBaHWe TUCLUIUIMHBI B COOTBETCTBUU C
TpeboBanusmu "llonoxeHus 00 opraHuzanuu 00pa30BATENBHOIO Ipolecca B  MOCKOBCKOM
MOJUTEXHUYECKOM YHUBEPCUTETE U €ro (unanax", yrBepKAEHHBIM PEKTOPOM YHHBEPCHTETA.

6.1.2. Ha nmepBoM 3aHATUHM IpenojaBaTesb JOBOAUT O CBEJCHMS CTYIEHTOB COJAEp)KaHHUE
paboueit nporpammbl aucuuruimabl (PIIJI) u mpemoctaBisieT BO3MOXKHOCTH O3HAKOMJICHUSI C
MPOTPaMMOii.

6.1.3. IIpenonaBarens 0coOEHHO OOpalaeT BHUMaHUE CTYJCHTOB Ha!

- BUJbl U (OpPMBI IPOBEIEHUS 3aHATUHA MO JUCLHUIUIMHE, BKIIOYAs MOPSJIOK MPOBEICHHUS
3aHATUH C MPUMEHEHUEM TEXHOJIOTUH JHUCTAaHIIMOHHOTO OOYYEHHS M CHCTEMBl IHCTAHIIHOHHOTO
oOyuenus yausepcuteta (C/1O mocnonurexa);

- BUJBI, COJACpXAHWE M TOPSAOK TPOBEICHHUS TEKYHIETO KOHTPOJS YCIIEBAEMOCTH B
COOTBETCTBUM € (DOHJIOM OLIEHOYHBIX CPE/CTB;

- (hopmy, coziepKaHne U OPSAOK MPOBEIECHHS TPOMEKYTOYHOM aTTECTAIIMA B COOTBETCTBHH
¢ ()OHI0M OLICHOYHBIX CPEACTB, peaycMoTpeHHbIM PI1/I.

6.1.4. JloBomguT OO0 CBEOCHHS CTYACHTOB TpauK BBIIOJIHEHUS YYeOHBIX padoT,
npenycMorpeHsbix PIT/I.

6.1.5. HeoOxomumo ¢ camMoro Havaja 3aHSATHH PEKOMEHIIOBATH CTYACHTaM OCHOBHYIO H
JIOTIOJIHUTEIIBHYIO JINTEPATYpy U YKa3aTh IyTH JOCTYIIA K HEH.

6.1.6. Brauane uinum B KOHLE CEMecCTpa JaThb CIHCOK BONPOCOB JMJii IOJATOTOBKU K
IPOMEKYTOUHOM aTTecTanuu (IK3aMeHy WU 3a4ETY).

6.1.7. Pexomenmyercst ¢akt o3zHakomisieHust cryaeHtoB c¢ PIIJI u rpadukom paboThI
NUCbMEHHO 3a(hUKCHPOBATh MOANUCHIO CTY/I€HTA B JIUCTE O3HAKOMIIeHUs ¢ coepkanue PII/I.

6.1.8. IlpenonaBarenu, BeAyIIMH JEKIHOHHBIE W TPAKTHUYECKUE 3aHSATHS, JOJDKHBI
COIJIACOBBIBaTh TEMATUYECKUH IUIaH MPAKTHUECKUX 3aHATHH, HCIOJIB30BaTh EIUHYIO CHCTEMY
0003HauEHHIA, TEPMHUHOB, OCHOBHBIX ITOHSITHN AUCIUTUTAHBI.

6.1.9. Ilpu nmoAroToBke K JIAG0OPATOPHOMY 3aHSTHIO IO IEPEYHIO OOBSABICHHBIX TEM

IpenojaBaTeNlo HeOOXOIUMO YTOYHUTh IUIAaH HUX MPOBEAEHHUS, NPOAyMaTh (OPMYIUPOBKU U
coJiepKaHue yueOHBIX BOIIPOCOB, BBIHOCUMBIX Ha 00CYKJI€HIE, 03HAKOMUTHCS C IEPEUHEM BOIIPOCOB
II0 TEME CEMHUHAapA.

B xone ceMuHapa BO BCTYNUTEIBHOM CJIOBE PACKPBITh NMPAKTHYECKYHO 3HAYMMOCTHh TEMBI
CEMHUHApPCKOI0 3aHATHUS, ONPENEIUTh MOPSAJOK €ro MPOBEIEHUS, BpeMsi Ha 00CYXJEHUE Ka)JI0ro
yuebHoro Bompoca. [IpuMeHss QpPOHTaJIbHBIM ONPOC JaThb BO3MOXHOCTh BBICTYNIMTH BCEM
CTyJIEHTaM, IIPUCYTCTBYIOLUM Ha 3aHATHUMU.

B 3akir0unTeNbHOM YaCTH CEMUHAPCKOTO 3aHATHUSA CIIELYET IIOJBECTH €r0 UTOTU: 1aTh OLICHKY
BBICTYIUICHUH KaXKI0T0 CTYJI€HTa U y4eOHOM TPYMIIbI B IEJIOM. PaCKpBITh MOJT0XKUTENbHbBIE CTOPOHBI
Y HEJOCTaTKU MPOBEIEHHOTO CEMMHAPCKOTo 3aHATUsA. OTBETUTH HA BOIPOCH! CTYJIEHTOB. BrinaTh
3aJJaHus JJIsl CAMOCTOSITENIbHOM pabOThI MO MOATOTOBKE K CIEAYIOIEMY 3aHSITHIO.

Bo3MosxHO mpoBeieHne 3aHATUH U aTTeCTalluil B TUCTAHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM
CUCTeMbI JUCTaHIMOHHOro oO0yueHus yHuBepcurera (CHO-LMS). [lopsanox mposeneHus paboT B
JUCTAaHIIMOHHOM (popMaTe yCTaHABIMBACTCA OTAEIBHBIMU PACHOPSIKEHUSMH HPOpPEKTOpa IO
y4eOHOM paboTe U/Wiu IIEHTPOM yIeOHO-METOIMUECKONU PaObOTHI.
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6.2 MeTozmquKne YKazaHus 1Jisd oﬁyqamumxca 0 OCBOCHHUIO U CHUIIINHBI

6.2.1. CTyaeHT ¢ caMOro Hayajia OCBOCHUS AUCIMIUTMHBI JOJDKCH BHUMATEIbHO O3HAKOMHUTCS
¢ paboueii mporpaMMoi JUCIUILTAHBL.

6.2.2. CtyneHTy HEOOXOAMMO COCTaBUTH JUIA ceOsi rpaduK BHIMOIHEHUS y4eOHBIX paldoT,
npenycmorpennbix PIIJ] ¢ yuérom TpebGoBaHUN ApYyrux IUCIHUIUIMH, M3Yy4YaeMbIX B TEKYIIEM
ceMecTpe.

6.2.3. Ilpu npoBeneHUH 3aHATUH M MPOIEAYP TEKYIIEH U MPOMEKYTOYHOW aTTECTALMU C
UCTIOJIb30BAHUEM HHCTPYMEHTOB WH(MOPMAIIMOHHON 00pa3oBaTeNbHON Cpeapl AMCTAHIIMOHHOTO
obpazoBanusi yHuBepcutrera (LMS wmocmonuTexa) kak BO BpeMs KOHTAKTHOM pabOTHI C
npernojiaBaTesieM, Tak M BO BpeMs CAaMOCTOSTENBHOW pabOThl CTYIEHT JOJDKEH O0eCIeduTh
TEXHUYECKYI0 BO3MOXXHOCTh JMCTAHLMOHHOTO MOJAKIIOUEHUS K CHCTEMaM JAMCTaHIUOHHOIO
oOyuenust. I[Ipy OTCYTCTBHM TakOH BO3MOXXHOCTH OOCYIHTh CHUTYalMI0 C IIPErojaBaTelieM
JTUCIUTLIAHBI.

6.2.4. CamocrosiTenbHass paboTa SBISCTCS OOHUM W3 BUAOB yYeOHBIX 3aHATHH. llenmsb
CaMOCTOSITENbHOM paboThl — MPAKTUYECKOE YCBOCHHUE CTYJIEHTAMHU BOIIPOCOB, PACCMATPUBAEMBIX B
IIPOLIECCE U3YUEHUS TUCLHUIUIMHBI.

Bunbl BHEayIUTOPHON CaMOCTOSITENEHOM paOOTHI:

- CAMOCTOATENBHOE N3YYEHUE OT/IEIbHBIX TEM AUCIUIUINHBL,

- IOATOTOBKA K JIGKIIMOHHBIM 3aHSTHSIM;

- MOATOTOBKA K CEMHHAPaM H MPAKTUICCKUM 3aHSATHSM;

J1J1 BBITIOTHEHMSI TF0O0TO BUAA CAMOCTOSITENIbHOM paboThl HEOOXOAMMO MPONTH CIIETyIOIINE
STalblL:

- OIpeJIeICHNE [IEIH CAMOCTOSTEIbHON PadOTHI;

- KOHKpEeTHU3allys N03HaBaTeJIbHOM 3a7auu;

- CaMOOLIEHKa TOTOBHOCTH K CaMOCTOSITEIbHON paboTe;

- BBIOOp aJIeKBaTHOI'O criocoba JeNCTBUS, BEYIIETO K PEICHUIO 33/1a4U;

- TUTAaHUPOBaHKE PAOOTHI (CAaMOCTOSATEIHHON UITH C TOMOIIBIO MPENO/IaBaATENsT ) HAJl 3a/IaHUEM;

- OCYIIECTBJIEHHE B MPOIIECCE BBINOJIHEHUS CAMOCTOATEIbHOW pabOThl CaMOKOHTPOJIS
(MpOMEKYTOYHOTO U KOHEUYHOTO) PE3YIBTATOB pabOThI, U KOPPEKTUPOBKA BBHIITOJIHEHUS PaOOTHI;

- pednekcusi;

- IPE3EHTAIUS CAMOCTOSTEIbHOU PabOTHI.

7. @DOoH/1 OLIEHOYHBIX CPEICTB

7.1  Meroabl KOHTPOJISI U OLIEHUBAHMS Pe3yJbTATOB 00yUeHuUs!
I[J'Ifl KOHTPOJIA YCIIEBACMOCTH U KQYCCTBA OCBOCHHA NUCHUITIIMHBI HaCTOfIHlefI HpOFpaMMOﬁ

IPEyCMOTPEHBI CIEAYIOIINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH ycreBaeMoCTH (TeKYIU KOHTPOJIb);
- IPOMEXKYTOYHAsI aTTeCTalus (IK3aMEH).

7.2 llkana u KpUTEpUHN OLEHMBAHUS Pe3yIbTATOB 00y4eHHs NIPH
NPOBeICHUH MPOMEKYTOYHOM aTTeCTAlUN

IIIxana oneHUBaHUsA Kpurepun ouennBanus

BrinonHeHs! Bce BUBI yueOHOM paboThI, IpeayCMOTPEHHbIE yUeOHBIM
wiaHoM. CTyJeHT JEeMOHCTPUPYET COOTBETCTBHE 3HAHMW, YMEHUH,
HaBBIKOB TPUBEJACHHBIM B TaOJMIaX T[OKa3aTensiM, OIEepUpyeT

O1ianyao
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HpI/IO6peTeHHBIMI/I SHAHUAMU, YMCHUSAMHU, HABBIKAMU, IPUMCHAIACT UX B
CUTyalusx MOBBIIICHHOMN CJIOKHOCTH.

Xopomuio

BrinonHeHs! Bce BUIBI Y4eOHON pabOoThI, MPeTyCMOTPEHHBIE YUEeOHBIM
wiaHoM. CTyIEHT OEMOHCTPUPYET COOTBETCTBHE 3HAHUI, YMEHHH,
HaBBIKOB TPUBEACHHBIM B TaONMIAX T[OKa3aTeNsiM, OIEepUpYyeT
NpUOOPETEHHBIMH 3HAHUSAMH, YMCHUSMH, HABBIKAMHU, IPUMCHSET UX B
CUTyaIMsIX OOBIYHOM ClIoKHOCTH. [Ipu 3TOM MOTYT OBITH JOMYIIEHBI
HE3HAYUTEJIbHBIC ~ OMMOKM,  HETOYHOCTH,  3aTPyAHEHHS  HIpHU
AQHAJTUTHYECKUX OIEpalusix, MePeHoCce 3HAHWU M YMEHHH Ha HOBBIE,
HEeCTaHJapTHbIC CUTYAaIUH.

Y 10BIETBOPUTETILHO

BrinonHeHs! Bce BUIBI y4eOHOM pabOThI, IPEeIyCMOTPEHHbIE YUeOHBIM
w1aHoM. CTyJEHT JEMOHCTPUPYET HEINOJHOE COOTBETCTBUE 3HAHMIM,
YMEHHI, HaBBIKOB TMPHUBEACHHBIM B Ta0IMIaxX MOKa3aTessiM,
JIOTTYCKAIOTCSI 3HAYUTEIIbHBIE OIIMOKH, MIPOSIBIISIETCS HEJOCTATOYHOCTh
3HaHUW, MO PsAy TOKa3zaTenei, OOy4aromuiics HCHBITHIBAET
3HAUUTENIbHBIC 3aTPyJHCHUS] TPU ONEPUPOBAHUU 3HAHMSIMHU TPH HX
MEPEHOCE HAa HOBBIE CUTYAIIUU.

He ynosierBopurenbHO

He Bemomnen oguH wium  Oonee BHIOB y4eOHOW  paboOTHI,
MPeyCMOTPEHHBIX pabodeil mnporpaMmoi aucuUIINHBL CTyAeHT
JIEMOHCTPHUPYET HEIOJHOE COOTBETCTBHE 3HAHWM, YMEHHI, HABBIKOB
MPUBEICHHBIM B Ta0JIMIIAX MMOKA3aTeNsaM, JOMYCKAIOTCS 3HAUUTEIbHbIC
OIIMOKHU, IPOSBIISAETCS OTCYTCTBHE 3HAHUI, YMEHUH, HABBIKOB 10 PAAY
IIOKa3aTelel, CTYAEHT UCIBITBIBACT 3HAYUTEIIBHBIE 3aTPYIHEHUS NpU
ONEpUPOBAHNUU 3HAHUSAMU U YMEHUSIMU IPU MX MEPEHOCe Ha HOBbIE
CUTYallNH.

7.3  OueHo4YHBIE CpeCTBA

7.3.1. Texyuuiit KOHTPOIb

Bug pabotsl

d)opMa OTYCTHOCTHU U TCKYLIECTO
KOHTPOJIA

JlaGopatopHsbie paboTsl (mepeuens | OpopmiieHHbIe OTUETHI (KYpHAaI) 1a00paTOPHBIX
1abopaTopHbIX pabOT MpPECTABIIEH B 1I. paboT, npeaycMOTpEHHBIX paboyeil mporpaMmon

3.4.1)

JUCLUIUTMHBI ¢ OTMETKON TpenoiaBaTess
«3a4TEHOY, €CITH BBIITOJIHEHBI M 0(OPMIIEHBI BCE
paboTHI.

KonTponbhas pabota (nmpumep IInceMeHHBIE OTBETHI HA 337jaHUSI KOHTPOJIBHON
3a7aHui B IPUIIOKECHUU 2)

paboThI, MPeIyCMOTPEHHOM paboueit
MPOTPAMMOM JUCHUIUIMHBI C OLIEHKON
IPENoJIaBaTessl He HIKE «Y/IOBJIECTBOPUTEIHHOY.

TecTbl (MpUMEPHI TECTOBBIX IIpaBunbpHBIE OTBETHI ABA BOIIPOCA U3 TPEX B
3aJaHuil IPEACTaBICHBI B IPUWJIOKEHHUHU 2) | OJTHOM M3 BapUAHTOB TECTa.




12

7.3.2. [IpomexxyTo4dHas aTTeCTaIus

[TpomexxyTouHast aTrectanus - (dK3aMEH) MPOBOAMTCS IO OwieraM B YCTHOH Qopme.
PernameHnT npoBeneHuUs aTTeCTallUuN:

- BpeMsl JUI IOATOTOBKH OTBETA Ha BONPOCH! He Oosee 40 MUH.;

- BpeMsI Ha OTBET Ha 3a/1aHHbIe BOMPOCH He Oosnee 10 MuH.

buner cocTouT U3 Tpex TEOPETHYECKUX BOIIPOCOB.

[lepedeHp BOPOCOB K 9K3aMeHY MPHUBEJICH B MPHJIOKEHUH 2 K paboueil mporpamme.



[Tpunoxxenue 1
TemaTuueckuii NJIaH TUCHUIIMHBI «MaTepuajioBeieHne» 10 HANPABJIEHUIO OATOTOBKH
15.03.01 «MammHOCTpOEeHHE)
(bakamaBp)

Pasnen Bunabl yueOHoli padoThl, Buael camoctosiTeJbHON PadoThI DopmbI
BKJIIOYasi CAMOCTOSATEIbHYIO CTY/IEHTOB aTTecTa
paboTy CTyJeHTOB, IHH

n/n U TPYAOEMKOCTb B Yacax

Cemectp
Henens
ceMecTpa

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

1. BBoanast yacre. 1 10
3HaueHue ¥ 3a/1a4u Kypca 3
MarepuanoBeieHue. Posb MaTepraios B
COBpEMEHHOMN TexHHKe. Kpurepun oLeHKy U
BbIOOpa MaTepuanoB. PaGoTs
OTCUYCCTBCHHBIX U COBPECMCHHBIX YYCHBIX B
001acTH MaTepUaTOBEICHHUS.
MartepuanoBeeHre, Kak HayKa, H3ydJaromast
CBOWCTBA MaTEPHAJIOB B CBSI3H C UX
coctaBoM U ctpoeHHeM. Kiaccudukanms
MaTepHAaJIOB.

2. Tema 2. ®U3nK0-MeXaHNYeCKUE CBOHiCTBA 1 10
MaTEpHAJOB. 3
CrtpoeHne MaTepHuaioB

Crtpoenne matepuanoB. OCHOBHbBIE TIOHSATHUS
0 CBOMCTBaxX MaTepHaioB. ATOMHO-
KPHUCTAJUTNYECKOE CTPOSHHE METAILIOB,
N30TPOINA, aHU30TPOIIUA, KBA3UHU30TPOIIHA.
IIyTH noBeILIEHUS IPOYHOCTH METAJLIOB.
Kpucranmuzamus MeTauioB IepBUYHAS H
BTOpPHYHASL.

Jlabopamopnoe 3ausimue no meme 1 6
«Maxpoananuz cmaneti» 3




14

Jlabopamopnoe 3ansimue no meme
«Muxpoananuz cmaneti»

Teopusi cni1aBoB.

ITonsaTtus o cnnaBax. TBepble pacTBOPHI,
MEXaHUUECKUE CMECH, XUMUYECKUE
coequHeHus. JluarpaMma COCTOSIHUS
JKENe30-eMEHTUT. XapaKTePUCTUKHI
KOMIOHEHTOB. CTpyKTypHBIE
COCTaBJIAIONINE | (ha3bl HA TUarpaMMe
xKerne30-neMeHTHT. Kinaccudukarus cranei
10 crtoco0y MPON3BOACTBA, HA3HAYCHUIO U
KadyecTBy. MapKHpOBKa yIIepOANCTHIX
craneit. UyryHHI ¢ Tpadurom,
nosoBuHYaTHIE U Oenbre. CTPyKTYypa,
CBOMCTBA, 00JIACTH IPUMEHEHUS U METO/IbI
MOJYyYEHHUS CePBIX, KOBKUX U
BBICOKOTIPOYHBIX UyT'YHOB. MapKHpOBKa
IYT'YHOB.

10

TepMuveckasi 1 XHMHUKO-TePMHYECKAS
o0paboTka.

Buser Tepmuueckoil 06paboTKH cTaleH.
[IpeBpamenus mpu Harpese ctamu. Poct
3epHa ayCTCHHTA, HACIICACTBEHHOE H
JIeHCcTBUTENFHOE 3¢pHO B cTaim. [leperpes
u iepexxor. [IpeBpaieHue aycTeHUTa pu
HETPEPHIBHOM OXJIaKIeHUH. [Inarpamma
M30TEPMHUUYECKOTO TMPEBPAIICHHUS ayCTEHUTA.
[TepnuTHOE peBpareHre. MapTeHCUTHOE
MpeBpaIieHNe U ero 0COOCHHOCTH.
[IpeBpaienue npu oTIycKe, CTPYKTypa U
CBOMCTBa cTau Mpu oTmycke. OTIyCKHAs
xpynkocts [ u Il pona.

IIpokanrBaeMoCTh M 3aKaJIMBAEMOCTh CTAITH,
(hakTOpPHI, BIUSIONINE HA TPOKAITNBAEMOCTb!
BIIMSIHUC JISTUPYIOIINX 3JIEMEHTOB, pa3Mepa
3epHa ayCTCHHUTA, HEPACTBOPHMBIX
KapOuI0B ¥ BKIItOYeHHH. MeToauka

10
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OMPEIEICHHUS KPUTHIECKOTO AUaMETpa 110
JarpaMMe MpOKaInBaeMOCTH.
Du3YecKHe OCHOBBI XUMHUKO-TEPMHIECKO
00paboTku, nmousTHe 0 KoddduimeHTe

b dy3un. Bumsl XMAMUKO-TEPMHYIECKO
00paboTku

Jlabopamopnoe 3ansamue no meme «3axanxa 1 7
U OMNYCK y2nepoOUCHon cmaiuy

Jlabopamopnoe 3ansimue no meme 1 6
«IIpoxanueaemocms cmaneuy

Jlabopamopnoe 3ansimue no meme 1 7
«Xumuko-mepmuueckas oopabomray

Koncrpykumnonnsie u 10

HHCTPYMEHTAJbHbIe MATEPHAJIBI.
Knaccudukanus nernpoBaHHbIX cTaneil 1mo
CTPYKTYpE B HOPMaJIM30BaHHOM COCTOSIHUH
(mnarpamma I'uite). MapkupoBka
JIETUPOBAHHBIX CTaJel, NX MPEUMYIIECTBA
10 CPABHEHHMIO C yIIIEPOIUCThIMU. JleeKTh
JIETUPOBAHHBIX CTajel (Mu(epHBINH H3I0M,
(hITOKEHBI, OTIYCKHAs XPYIKOCTB).
OcHOBHBIE TPeOOBaHMSA K JIETHPOBAHHBIM
KOHCTPYKUMOHHBIM cTaiisiM o [OCT.
MHcTpyMeHTaNbHBIE YITIEPOAUCTHIE U
JIETUPOBAHHBIE CTANU JUISI PEXKYILETO
UHCTPYMEHTa, COCTaB, MAPKUPOBKA,
TepMHYecKasi 00padoTKa u 00IacTH
nprMeHeHus. TBepable TOPOIIKOBEIE
CIUTABBI JUIS PEXKYIIEro HHCTPYMEHTA.
Kepammuka. CBepXTBepple MaTepHAIIBL.
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CTa/Im ¥ CIJIABBI C 0COOBIMH CBOWICTBAMH.

BricokonpoyHkie cTany.
MapTreHcuTHO-CTaperouue
KOHCTPYKLIMOHHBIE CTaJIH, UX COCTAaB,
PEeXUMBI 00pabOTKH U 00J1aCTH
npuMeHeHus. CIiaBbl ¢ 0C000 BBICOKOH
M3HOCOCTOMKOCTBIO, COCTaB, MAPKHPOBKA,
TepMuYecKas 00padoTKa 1 00IacTH
npuMeHeHns. HepakaBeromye XpoMICThIe 1
XPOMOHHKEIIEBBIE CTAJIH, COCTaB,
MapKHpPOBKa, TepMHUUEcKas 00paboTka u
obnactu npuMeHeHus. JKaponpoydHsle cTann
U cmaBbl. OCOOCHHOCTH MOBEJICHUS CTad
IIPU Harpy3Kkax B 00JaCTH BEICOKHUX
TeMIIepaTyp, nNpees JUTUTEIbHON
IIPOYHOCTH, NIpeAeI Noa3ydecTu. Tunossle
CILIaBbI, COCTAB, CTPYKTYpa,
TepMOOOpaboTKa, CBOWCTBA U 00IACTH
npuMmeHeHns. CIaBbl ¢ 3aJaHHBIMH
(pu3MYECKUMH CBOHCTBAMH.
MarHuToMsTKHe 1 MarHUTOTBEP/IbIE
CIIJIaBBbI.

10

IIBeTHBIE METAJLJIBI M CIJIABBI.

Mens u ee cBoiicTBa. JIaTyHH, OpPOH3BI
OJIOBSIHUCTBIE, KPEMHHUCTHIE, aTIOMUHUEBBIE,
OepUILIOBBIE; COCTaB, 00JIACTH TPUMEHEHHUSI.
CrutaBbl CBUHIIA U 0JI0Ba. baOOUTHI,
CBUHITOBUCTBIE OPOH3HI, ATFOMIUHHUEBHIE
MOAIINITHUKOBBIE CIIJIABBI JJIs JBUTaTEIEH
BHYTPEHHET0 CTOpPaHUs, TPUMETAJNINYECKUE
MOIIINITHUKY. AJTIOMUHHUHA ¥ €r0 CBOKMCTBA.
JIurelinble aTIOMUHHUEBBIE CILIABBI, 00JaCTH
npuMeHeHus. JIopajJioMuH, COCTaB, PEXUM

10
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TepMHUYIecKoi 00pabOTKH, CBOWCTBA,
001acTH IPUMEHEHHS.

KomMno3uunonnbie MaTepuaibl
Knaccudukarus KOMIO3UIIMOHHBIX
MatepuainoB. PacripeneneHue HampspKeHUH
MeXa1y MaTpuleil u HanoaHuTeneM. Cxembl
apmupoBanus. Kpurndeckas amuHa
BoJIoOKHA. OCHOBBI pacyeTa CBOHCTB
KOMITO3UIIHOHHBIX MaTepHaioB. Buabt
MAaTpHII U HAITOJHUTEJICH KOMITO3UIIHOHHBIX
MaTepHAaJIOB.

10

Jlabopamopnoe 3ausmue no meme
«Komnosuyuonnvie mamepuansly

HanomaTepuansl

OOm1ast xapakTepucTrka. [ eoMeTprudeckue
nmapaMeTpsl HaHoJacTHIl. Mctopuieckue
TpeanochUIK. KommongHas XuMust Kak
MPapOIHUTETb HAHOTEXHOJIOT HH.
M3menbuenue yactui. CreneHb
mucniepcHocTh. Kputnueckuit muamerp
HaHOYACTHI. J{MCTiepralMoHHBIN cr1oco0
MOJIYyYEHHUS AUCIIEPCHBIX YaCTHI] BEIIECTRA.
KoneHcanoHHsIi c1oco6 mosyueHus
JUCTIEPCHBIX YaCTHI] BeIIeCTBa. TepMUHbI
«CBEPXY-BHU3» U «CHU3Y-BBEPX».
Hano00BeKTH ceMelicTBa (hyIIepeHOB.
Oupodymiepensl. HanoTpyOku. ['paden.
Actpanensl. Texandeckoe MPUMEHEHUE
HaHOpa3MepHBIX yacTuil. CopOeHTHI.
Cencopsl. [Inenku. OMUTTEpSHI.
CBepxNpoOBOIHUKH. XUMUYECKHE CBONCTBA
HaHOYACTHIl. MaITHHOCTPOUTEIFHOE
MIPUMEHEHNEe HaHOYaCTHIl. MeIUITMHCKOe
IpYMEHEHNE HAHOYACTHII.
HanosnektpoHuka.

10

Bcero yacoB no aucuuIInHe

10
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[Tpunoxenue 2

®OHJA OHEHOYHBIX CPEACTB IO JUCIUIIVIMHE

«MaTepl/Ia.]'IOBeIleHl/le»
HanpapieHnue moaroToBku
15.03.01 MartepuasioBeieHuE

IIpumep KOHTPOJIBLHOH PadOTHI
Bapuant Ne 1

1.HaueptuTe B Macirabe auarpaMMmy COCTOSIHUS JK€JI€30-YIJIEPOAUCTBIX CIUIABOB HAa CTaHIAAPTHOM
OmaHke, mocraBbTe OyKBeHHbIE 0003HaueHMs. Ha3zoBure (a3el U CTPYKTypHBIE COCTaBISIOIINE B
K10 00acTu auarpamMmsl ((ha3sl 3aKIFOYNUTE B KBAPATHBIC CKOOKH)

2. B xakux mpenenax usMeHsercs xumuueckuil coctaB (%C) aycreHuTa npu NEPBUYHON
Kpuctaunzauuu croasa ¢ 1,8 %C? Kak Ha3bIBaeTcs 3TOT CIiaBa U KakylO CTPYKTYpPy MUMEET IpHU
KOMHATHOW TeMIIepaType B COOTBETCTBHUHM C AUArpaMMOH sKee30-yriiepoa?

3. Hanumwure cxemy mnpeBpauieHust s cranu, coxepxkaieit 0,8 %C npu temmnepatype 727°C.
Vxaxure xumudeckuid coctaB (%C) mis (a3, ydacTByromMX B 3TOM HpeBpameHud. YTo
HPEACTaBIAIOT OO0 3TH (ha3bl, KAKYI0 UMEIOT KPUCTANIMYECKYIO PEIIETKY U CBOWCTBA?

4. Nana cranp Mapku Y10A. Ykaxute Kiaacc 3TOH CTalu MO KadecTBY (OOBIYHOTO KayecTBa,
Ka4yeCTBEHHasl, BBICOKOKaUeCTBEHHas1), a TAKXKE CPeAHEe COAEp KaHUe yIieposa U CTPYKTYpy 3TOH
CTaJIi IPU KOMHAaTHOW TEMIIEpaType B COOTBETCTBUU C TUArPaMMOM KeJIe30-yIiaepo.

5. Mana cranp Mapku BCTSkm. Ykaxure ee kadyecTBO, UTO O3HA4YarOT OYKBBI M IIU(PBI BXOIAIINE B
MapkupoBKy. [lo kakuM mokaszaTensM (XUM. COCTaB, MEXaHHYECKHE CBOWCTBA) MPOU3BOJAUTCS
KOHTPOJIb 3TOU CTaIun?

Bomnpocsl k 3K3aMeHy

1. JImarpamma Fe-C. XapakTepuctuka (a3 ¥ CTpyKTypHBIX COCTaBIISIFOIINX

JHuarpamma Fe-C. Onpenenenne Xxumuaeckoro cocrana ¢as B criase ¢ 4,3 % C npu 1400°C

3. Hmarpamma Fe-C. M3MmeHeHme XMMHYECKOTO cocTtaBa (a3 B Mpolecce IMEePBHYHON U
BTOPUYHON KPUCTAJIIIN3ALUU CTalu 45

4. Jlnarpamma Fe-C. V3meHeHMe XUMHYECKOTO cocraBa (a3 B TPOIECCe MEPBUYHON U

BTOPUYHOU KpucTaym3anuu crainu 30

[TonsiTue o ciaBax. TBepble pacTBOPBI, MEXaHUUYECKHUE CMECH, XUMUUECKHE COeTMHEHUS

6. JuarpamMma COCTOSHUSI JBOWHBIX CIUIABOB C HEPAacTBOPUMBIMH B TBEPAOM COCTOSIHUU
KOMIIOHEHTaMU

7. Huarpamma Fe-C. M3MmeHeHue XMMHYECKOro coctaBa (a3 B mpolecce IMEepBHYHOW U
BTOPUYHON KpucTayn3anuu cmiasa ¢ 5 % C

8. Huarpamma Fe-C. M3MmeHeHue XMMHYECKOro coctaBa (a3 B mpolecce IMEepBUYHOW U
BTOPUYHOW KPUCTAJUIM3ALNU cTanu Y 12

9. Huarpamma Fe-C. Xapakrepuctuka (a3, yuacTBYIONIMX B 9BTEKTHYECKOM IMPEBPAILEHUH

10. Munarpamma Fe-C. OnpeneneHue xumudeckoro cocrara a3 B crmiase ¢ 5,5 % C mpu 1300°C

11. Jlnarpamma cOCTOSIHUS IBOMHBIX CIIJIABOB C OTPAHUYEHHOM PacTBOPUMOCTHIO KOMIIOHEHTOB B
TBOPJIOM COCTOSIHUU

12. Tnarpamma Fe-C. Omnpenenenue xumuueckoro cocrana (a3 B cruiase ¢ 4,3 % C npu 1147°C

13. Imarpamma Fe-C. Onpenenenue xumudeckoro coctara (a3 cramu Y12 mpu 1100°C
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. Anarpamma Fe-C. Onpenenenune xumuyeckoro cocrana (a3 B cruiase ¢ 0,8 % C npu 727°C

. Hunarpamma Fe-C. Onpenenenne xumudeckoro coctana ¢a3 cranu Y8 npu 1100°C

. narpamma Fe-C. Onpenenenne xumuaeckoro cocrana (a3 B crase ¢ 4 % C mpu 1400°C

. Hunarpamma Fe-C. M3MeHeHWe XMMHUYECKOro cocTaBa (a3 B Tmpoliecce IMEpBHYHON U
BTOPUYHOW KPUCTAJIIIU3ALMU CTAIU Y 8

Huarpamma Fe-C. M3meHeHuMe XHMMHYECKOTO cocTaBa (a3 B IMpoIecce MNEPBUYHONW U
BTOPUYHON KpucTaym3anuu ciasa ¢ 3 % C

Huarpamma Fe-C. Onpenenenue xumudeckoro coctana (a3 B cmiase ¢ 5,5 % C npu 900°C
Huarpamma Fe-C. M3MmeHneHme XMMHYECKOro cocrtaBa (a3 B mpolecce MEepBHYHOW U
BTOPUYHOM KpucTajum3anuu ciasa ¢ 4,3 % C

Huarpamma Fe-C. XapakrepucTuka (a3, yuacTBYIOUIMX B 3BTEKTOMTHOM IPEBPALICHUN
Huarpamma Fe-C. DBTeKTHUECKOE U ABTEKTOMIHOE ITPEBPAIICHUE

Huarpamma Fe-C. Onpenenenue xumudeckoro cocrara (a3 B cmuiase ¢ 2,5 % C npu 900°C
Huarpamma Fe-C. Onpenenenue xumuueckoro cocrana (a3 B case ¢ 2,5 % C npu 1300°C
Huarpamma Fe-C. Onpenenenne xumuueckoro coctasa (a3 B cruiase ¢ 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 MPEBPALLEHUS IBOWHBIX CILUIaBOB

KpacHOOMKOCTh ¥ XJIQJHOJIOMKOCTh cTanu. [IpU4MHBI BO3HUKHOBEHUS U CIIOCOOBI
yCTpaHEHUs

Kpucrannuzamnus criaBos. [IpaBuso ¢das. [IpaBuino koHIIEHTpaImii
ATOMHO-KPUCTAJUIMUECKOE CTPOEHHE METayuIOB. THIMBl KPUCTAIIMYECKHX PELIETOK M X
XapaKTepUCTHKA

3aKOHOMEpHOCTH  Kpuctaunmzauuud. CreneHb  NEpEeOoXJaXKJIEHUs, YHUCIO  LEHTPOB
KPUCTAIIN3AIUHU, CKOPOCTTh POCTa KPUCTAIUIOB. AMOP(HBIE METAIIIbI

HenaputHas nukBanus. [[puamHbl BOSHUKHOBEHHSI M CIIOCOOBI yCTPAHEHUS

JledekThl KPUCTAUITMUECKOTO CTPOCHHUsA. BiusHHUE MIOTHOCTH AMCIOKAMKA HAa MPOYHOCTH
MaTepuajoB

BnusHue creneHu nepeoxNaXACHMWs Ha Ipolecc Kpuctamumsauuu. CTpOeHHME CIHTKA.
3oHanpHas JIMKBAIHS

Brnusinue crenenu nepeoxiaxkIeHus Ha BeMUYHHY 3epHa. MonuduuupoBanue
Pacumdpoare mapky metamionponykuuu: XBIT m naTh ee XapakTepHCTHKY (Ha3BaHUE,
Ha3HaueHUe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

Pacumudposars mapky metamwtonpoaykuuu: [IX15 u nate ee xapakrepuctuky (HazBaHHE,
Ha3HaueHHe, CBOWCTBA, OCOOEHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

PacumudpoBare Mapky MeTauIonpoayKuuu: Y8 W JaTh €€ XapakTepUCTHKY (Ha3BaHHE,
Ha3HaueHUe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

BiusiHue nerupyronux 31eMeHToB Ha noauMopgHoe npespalieHue xenesa. Knaccupukanus
JETUPOBAHHBIX CTaJIEH

Pacmudposate Mapky meramtonponykuun: BK8 m maTe ee xapaktepucTuky (Ha3BaHHE,
Ha3HaueHHe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

OcHoBHBIE TMOKa3aTenu (PU3NKO-MEXaHUYECKUX CBOMCTB MaTEepHalioB M METOJbl UX
onpeznenenus (HB, HR, HV, o8, oT, 6, KCU)

PacimmmdpoBars Mapky metamnonpoaykuuu: ber3nc u naTh ee XapakTepuCTHKY (Ha3BaHUE,
Ha3Ha4yeHHe, CBOICTBa, 0COOEHHOCTH CTPYKTYPhI U TEXHOJIOTUHN)

PacimmmdpoBars Mapky metamnonponaykiuu: CU1S5 u gath ee xapakTepuUCTHKY (Ha3BaHUE,
Ha3Ha4yeHHe, CBOIICTBAa, 0COOEHHOCTH CTPYKTYPhI U TEXHOJIOTUHN)

PacumdpoBare mapky wmeramtonponaykiuu: Crane 45 W Jath €€  XapaKTepUCTHKY
(Ha3HaueHue, KayecTBO, MecTonojoxeHue Ha auarpamme Fe-C, cTpykTypa, ocoOeHHOCTH
TEXHOJIOTHH)
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MukpomMexaHuka KOMIO3UIMOHHBIX MAaTEpHUajOoB C  BOJIOKHUTBIM  HAIOJIHUTEJIEM.
Kputnueckast jirHa BoIOKHA. AJIUTUBHOCTH CBOMCTB KOMIIO3UTA

BricokoreMniepatypHble MaTepuaiibl. JKapoCTOMKOCTD U KapOIPOYHOCTh

Pacmudposare mapky meramonpoaykiuu: KU 30-6 u naTh ee xapakTepUCTHKY (Ha3BaHUE,
Ha3HaueHHE, CBOWCTBA, OCOOCHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

Pacmudposare Mmapky Metamutonpoaykiuu: BU 120-4 u naTh ee XapakTepHUCTHKY (Ha3BaHHE,
Ha3HAuYEHHE, CBOWCTBA, OCOOCHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

PacumdpoBate mapky metaionponykuuu: BCt3cn u 1aTh ee XxapakTepuCTHKY (Ha3BaHUE,
Ha3HaueHHe, Ka4yeCTBO, 0COOEHHOCTH TEXHOJIOTHH)

PacummdpoBate Mapky wmertamutonpoaykiuu: Cranb O8km M JaTh €€ XapaKTepPUCTUKY
(Ha3HaueHue, KauecTBO, MECTONOJI0XKeHue Ha quarpamme Fe-C, ctpykTypa)

PacumdpoBate mMapky meramtonponykiuu: CT3KIm U JaTh €€ XapaKTepUCTHKY (Ha3BaHUE,
Ha3HaueHHe, Ka4yeCTBO, 0COOEHHOCTH TEXHOJIOTHH)

Pacmudposare mapky Meramtonpoaykiuu: TT8K6 u gaTh ee XapakTepucTUKy (Ha3BaHHE,
Ha3HAYCHUE, CBOMNCTBA, 0COOCHHOCTH CTPYKTYPbI U TEXHOJIOTHH) (

PacimmdpoBats Mapky Meramwnonpoaykuuu: Y12A u gath ee XapaKTepUCTHKY (Ha3BaHHE,
Ha3Ha4yeHHe, KayecTBO, MECTOIOJIoKeHHe Ha auarpamme Fe-C, cTpykTypa, 0COOEHHOCTH
TEXHOJIOTHH )

Pacmmmdposats mapky metasmionpoaykiuu: Cranbs 30A u 1aTh €€ XapaKTepUCTHKY (Ha3BaHUE,
Ha3Ha4YeHHE, CBOICTBA, 0COOEHHOCTU CTPYKTYPHI U TEXHOJIOTHUHN)

Pacmmmudposars mapky meramtonpoaykiuu: T15K6 u mate ee xapakTepuCTHKY (Ha3BaHUE,
Ha3Ha4YeHHE, CBOIICTBA, 0COOEHHOCTU CTPYKTYPHI U TEXHOJIOTHHN)

OcHoBHbIE pa3HOBUIHOCTU HaHOMaTepHaiioB. Pa3mepsl 3epeH (c10eB, BKIIOUEHUH, T10D)
XapakTepHbIe 111 HaHoMaTepraioB. OCOOEHHOCTH MEXaHUYECKHX CBOMCTB
HaHOMAaTepHaJIOB.

[TpropuTeTHBIE HAaNIPaBIEHUS Pa3BUTUSI HAHOTEXHOJIOTUU

OCHOBHBIE XapaKTEPUCTUKH CTPYKTYPbI HAHOIIOJIMMEPOB

Mexanusmsl gepopmaiii, 0COOEHHOCTH MEXaHUYECKUX CBOMCTB HAHOMATEPHUAJIOB.
3aBUCHUMOCTb TBEPIOCTH, IIPEENA IPOYHOCTU U OTHOCUTEIBHOTO yAJIUHEHHS OT pa3Mepa
3epHa

[TpenMy111€CTBO OPOIIKOBBIX TEXHOJIOTMH. BBl TOPOIIKOB, NCIIOIB3YEMBIX IS
MOJTy4Y€HHUs1 HAHOMATepHaJloB, ONIEPaLli OPOIIKOBOI TEXHOJIOTHH.

MeTo bl KOHCOJIMIALMH YJIBTPAAUCIIEPCHBIX HAHOCTPYKTYP: CYTh U YCIIOBHSI pEaJIU3aliH.
CnocoObl yMEHbBIIIEHHS TOPUCTOCTH HAHOMATEPHAJIOB.

.MeTo/1bl HTHTEHCUBHOM MIaCTUYECKOM e opMaliuy KpydeHUEM 01 BBICOKUM JIaBI€HUEM U
PaBHOHAKAJIBHBIM YIJIOBBIM IIPECCOBAHUEM.

MeTobl KOHTPOJIMPYEMOH KpUCTAIIM3AUU U3 aMOP(HOT0 cocTOSIHUA. THIIBI MOTyYaeMbIX
CTPYKTYP B 3aBUCUMOCTH OT YCJIOBHMH 3aKaJlKH U3 KUJKOTO COCTOSIHUS: OJJHO- U
MHOro(}ha3HOM, aMOPPHO-KPUCTAIITMYECKON, aMOP(HOIA.

Ouznyeckue 1 XUMUUECKHE METO/IbI MOTYUYEHHS] HAHOCTPYKTYPHBIX IUIEHOK; TEXHOJIOTHU
MOHHOT'O OCAKAECHMSI U JIEKTPOLYTOBOT0O UCIIAPEHHUS] MATHETPOHHOTO HAIIBLIICHUS.

IIpuMepsbI TECTOBBIX 3aJaHUH

Samanue Ne 1

1. YUro Ha3bIBaeTcs CTPYKTYpoOi Marepuana?

a) IEPOXOBATOCTh MOBEPXHOCTH; 0) BUIMMOE CTPOEHHUE; B) HATMUKME TPELIUH

2. Yo TaKkoe XJIaAHOJIOMKOCTh?

a) yMEHbIIIEHHE TBEPIOCTH MPU HU3KUX TeMIlepaTypax; 0) OXpylnuyuBaHUE MaTepHalia IpHU HU3KUX
TeMIIepaTypax; B) IPOUYHOCTh MaTepHaja Ipu HU3KUX TeMIepaTypax

3. Haubosnee GaronpusiTHBIM coueTaHeM (PU3NKO-MEXaHUYECKUX CBOIMCTB 001aJatoT
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a) KPYITHO3EPHUCTHIE; 0) MEIKO3EPHHCTHIC; B) CBOMCTBA HE 3aBUCST OT BEJIMYMHBI 3€pHA

3ananue Ne 2

1. Ilpu oxyaxx1eHUH CIUTKA 00pazyeTcs 30Ha KPYIHBIX OPUEHTHPOBAHHBIX 3€PEH:

a) Mpu OBICTPOM OXJIAXKICHUU; 0) IPH HAIIPABJICHHOM OTBOJIC TEIUIA; B) IPU MEJICHHOM
OXJIaXICHUU

2. Hanmuue Ha MOBEPXHOCTHU U3JI0Ma YYAaCTKOB € OJIECTALICH U IIEPOXOBATON MTOBEPXHOCTHIO
XapaKTepHO JUIA:

a) KPUCTAJUIMYECKOTO M3JI0Ma; 0) BOJIOKHHCTOTO U3JIOMA; B) YCTAJIOCTHOTO M3JI0Ma

3. HarpeB uCnosib3yroT B IpoIecce:

a) riry0oKoro TpaBieHus; 0) TpaBieHue peakTHBOM baymaHa; B) TpaBjieHue peakTuBoM I eiiHa;

3ananue Ne 3

1. Kakyro KpUCTaJUIMYECKYIO PEIIETKY UMEET Kene30 — 7

a) 'IHK; 6) OLIK; B) pomOosapuueckas

2. YTo mpOoUCXOIUT MPU OXJIAXKJACHUU B TOUKE S?

a)®—->A;00)A—-1ILB)II—A

3. Yto o3HayaroT uudpel B Mapke ctanu Y 12?

a) MOPSAIKOBBIA HOMED; 0) colepkaHue yriaepoja B COThIX %; B) colepkKaHue yriepoja B AeCsI-ThIX
%

3aganue Ne 4

1. Kakas cranb noasepskeHa otiyckHoit xpynkoctu Il pona?

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

2. KakoBo conep:xanue maprania B cranu ['anduibaa?

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

3. Kak BiusIOT OOJIBIIMHCTBO JIETUPYIOLINX 2JIEMEHTOB Ha COJIEp KaHUE yriiepoia B nepauTe?
a) MOBBIIIAOT COJIEpKaHUE YIIIepo/1a; ) MOHMKAIOT KOJIMYECTBO YIJIepo/ia; B) HE BIUSAET

3ananue Ne5

1. Kakyto cTpyKTypy uMeeT jeae0ypuT NpeBpalleHHbI?

a) A+I;6) I+ 1 B) I+

2. Kakue cBolicTBa 4yryHOB oIpeaenstorcs (GopMoil rpagTOBBIX BKIFOUEHUMN?

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

3. Ilpu kaxoif TeMnepatrype NpOBOAST OT>KUT JJIsl TOTYUYEHUS EPIUTHOIO KOBKOT'O UyryHa?
a) 750°C; 6) 850°C; B) 950°C



