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1. Hean, 3a7aum 1 IJIaHUPYeMble Pe3yJbTAThl 00yUeHUsl 10 JUCHUIIIHHE

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;

- OCBOGHHUE BHJIOB YIPOUHSIONICH U pa3ynpouHsiomeid o0paboTKu (OTKUT, HOpMaIHU3alys,
3aKaJika, OTIYCK, IEMEHTAlUsI U Jp.);

- U3y4yeHue (U3UYECKON CYIIHOCTH SIBICHUH, MPOUCXOIAIIMX B MaTepHalaxX B YCIOBHSAX
MIPOM3BOJICTBA U AKCIUTyaTaIlHH;

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

- U3y4eHHue 00JIACTH MPUMEHEHHSI Pa3IMYHBIX COBPEMEHHBIX MaTePHAJIOB Uil M3TOTOBIICHHS
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 HauMeHoBaHHe KOMIIETEHIIM I NHaukaTopbl J0CTHKEHHST
KOMIIETeHIIUH

OIIK-7 CnocobeH NpuMeHsATh COBPEMEHHBIE
HKOJIOTUYHBIE U 0€30TaCHBIE METOIBI
PalMOHAIBHOT'O MCIIOJIb30BaHMSI CHIPBEBBIX U
HHEPreTUIECKUX PECYPCOB B
MAaIIMHOCTPOCHUH

NOIIK-7.1. Cnoco0GeH npoBecTH
CpﬁBHI/ITGJ’IBHBIfI AHAJIN3 COBPEMCHHBIX
METO/0B 00pabOTKU U3AEIUN C TOUKH 3pEHUS
MPUMCECHCHUA MaJIOOTXO/HBIX,
HHEeprocOeperaroIux U 3KOJIOTHUECKU

YHCTHIX MAIIMHOCTPOUTENBbHBIX TEXHOJIOTHH,
o0ecreunBaroIux 6€30MacHOCTh
KHU3HEIESITEIbHOCTH JIOAEH U UX 3aIUTy OT
BO3MOYKHBIX ITOCTIE/ICTBUI aBapuii, KaTacTpod
A CTUXUHWHBIX O€ICTBUH;

NOIIK-7.2. YMmeer pa3zpaboTaThb
TEXHOJOTMYECKYIO0 CXEMY TEXHOJIOTHYECKOTO
npoiiecca, 00eCceunBaloIero PaluoHaIbHOE
HCIIOJIb30BaHUE CHIPHEBBIX, SJHEPTETUYECKUX
U IPYTUX BUJIOB PECYPCOB

2. MecTo IMCUHMILIMHBI B CTPYKTYpe 00pa3oBaTeJIbHOM MPOrPaMMbl

JlucuuIimHa OTHOCUTCS K 00s13aTeNbHOM yacT 610ka b1 «/lucuuminHabl (MOLYIH)».
JlucuunuimHa B3aMMOCBSA3aHa JIOTUYECKH M COAEPKATEIBHO-METOAUYECKH CO CIEAYOLIUMH
qucuumimHaMu ¥ nmpaktukamu OOIT:
B o6s3atenprol yactu (b 1.1):
-Teopust cCBapOUYHBIX MPOLECCOB.

B yacrtu, hopmupyemoii yuactHukamu obpazoBarenbHbIX oTHOIIeHHH (B1.2):
-TexHomorust 1 000pyIOBaHHE CBAPKU TaBICHHEM;
- TexHomnorust 1 000pyI0BaHUE CBAPKU IIABICHUEM;-



- TexHousorust 1 060py10BaHHE KOHTAKTHOM CBapKH.
3. CrtpykTrypa u cofep:KaHHe TUCHHIITHHBI
OO0111ast TPYA0EMKOCTh JIUCIUILTUHBI COCTaBIsieT 3 3aueTHbie equHuibl (108 yaca).

3.1 Buabl yueOHoii padoThI U TPY/10€MKOCTH

3.1.1. Ounas popma oOydeHuUs

Wndp | MNepuopg kKoHTpona | Harpy3ka KonunyectBo | EauHuLa namepeHna
6.1.20 | Tpetun cemectp | Jk3ameH Yachl
6.1.20 | Tpetun cemectp | Jlekumu 36,00 | Yacebl
b6.1.20 | Tpetnin cemecTp JTabopaTopHble paboTbl 18,00 | Yachbl
6.1.20 | Tpetuni cemectp | CPC 54,00 | Yacebl

3.2 TemaTnuyeckuii MJIaH M3y4YeHHs TUCHUTIHMHBI

3.2.1 Tematuueckuil 11aH 1Mo 04HOM opme oOyueHus: pazmMemiéH B mpuioxkenuu 1.1 x
paboueii mporpamme.

3.2.2 TemaTtnyeckuii TUTaH 1O 3209HON (hopMe 00ydeHUs pa3MeIIEH B MpHIokeHnn 1.2 x
paboueii mporpamme.

3.3 Conepxanue TUCHUNINHBI

Tema 1. BBogHast yacTh

3HaveHHe W 3a7a4d Kypca MaTepuayioBe/eHue. Poilb MaTepualioB B COBPEMEHHOW TEXHUKE.
Kputepun onenku u BbiOOpa marepuasioB. PaboThl OTE€UECTBEHHBIX M COBPEMEHHBIX YYEHBIX B
obnactTu mMaTtepuanoBefeHus. MarepuanoBeieHIE, KaK HayKa, U3yJaroliasi CBOMCTBa MaTepUaAIOB B
CBSI3H C UX COCTaBOM U cTpoeHHeM. Knaccudukanus MaTepuanos.

Tema 2. ®u3nKo-MexaHH4eCKHe CBOMCTBA MaTepHaoB. CTpoeHHe MaTepHaIoB

Crpoenue wmatepuanioB. OCHOBHBIE TIOHSATHS O CBOWCTBaX MaTepUaIoB. ATOMHO-
KPUCTAJUIMYECKOE CTPOCHHE METAJUIOB, W30TPOIUsSA, AHM30Tpomnus, KBasuusorponus. Ilyrtu
MOBBIIICHNS IPOYHOCTH MeTaUI0B. KpHucTramm3anys MeTauioB epBUYHAs U BTOPUYHAS.

Tema 3. Teopus criaBos

IlonsaTua o crmaBax. TBepable pacTBOPHI, MEXAaHUYECKUE CMECH, XUMMUYECKUE COCIUHECHMUS.
JnarpaMma COCTOSIHHSL  JKENI€30-LIEMEHTHUT. XapakTEPUCTUKH KOMIIOHEHTOB. CTpYKTypHBIE
cocTaBisirolIMe M (a3bl HA AMarpamMme jkene3o-leMeHTuT. Kmaccudukanus craneil mo crnocody
IIPOU3BO/JICTBA, HA3HAUEHUIO U KauecTBY. MapKupoBKa yIJIepoJUCThIX cTaiei. UyryHsl ¢ rpaduToM,
noJjoBUHYaTkIe U Oenbie. CTpyKTypa, CBOWCTBA, 0071aCTH MPUMEHEHUS U METO/IbI ITOJTyYEHHSI CEpBhIX,
KOBKHMX M BBICOKOIIPOYHBIX YyTYHOB. MapKupOBKa 4YyTyHOB.

Tema 4. Tepmuueckass 1 XMMHUKO-TepMUYecKas o0padoTka

Buner tepmuueckoit o6pabotku craneil. [IpeBpamenuss npu HarpeBe cranu. Poct 3epHa
ayCTEHHTA, HACIIEICTBEHHOE U IEHCTBUTENBHOE 3¢pHO B cTaiu. [leperpes u nepexor. [IpeBpamienue
ayCTEHUTa IMpU HENPEPHIBHOM OXJAXKIACHUM. JlparpaMMa HM30TEPMHUYECKOIO IPEBPALICHUS
aycreHuta. IlepnuTHoe mnpeBpamieHne. MapTeHCUTHOE TIPEBpAIIEHHE H €ro OCOOEHHOCTH.



[IpeBpaiienue npu oTIycKe, CTPYKTypa U CBOMCTBA CTaNIM MpHU OTIycke. OTIyCcKHas XpynKocTh | u
II pona.

[IpokanuBaeMOCTh M 3aKAJIIMBAEMOCTh CTalH, (PAKTOPHI BIMSIOIIME HA MPOKATMBAEMOCTH!
BIUSTHUE JICTUPYIOLIUX JJIEMEHTOB, pa3Mepa 3€pHAa ayCTEHUTa, HEPacCTBOPUMBIX KapOUIOB U
BKJIFOYEHUH. MeToiuKa OnpeiesIeHust KpUTUYECKOro IMaMeTpa o AuarpaMmme IpoKaJIMBaeMOCTH.

Ou3nyecKkue OCHOBBI XHMHUKO-TEPMHUYECKON 00paboTku, moHATHE O KodhdulrueHTe
g dy3un. Bugbl XUMHKO-TepMHUYECKONH 00pabOTKH

Tema 5. KoHCTPpYKIMOHHBIE M HHCTPYMEHTAJIbHbIE MaTepHaJIbI

Knaccudukanus nerupoBaHHBIX CTajel MO CTPYKType B HOPMAJIM30BAHHOM COCTOSTHUU
(mnarpamma ['mite). MapkupoBKa JIETUPOBAHHBIX CTajleil, UX NPEUMYIIECTBA MO CPABHEHHUIO C
yraepoaucThiMU. JledeKTsl JerupoBaHHBIX cTajei (mudepHbli u3IoM, (DIOKEHBI, OTIYCKHAs
XpynKocTh). OCHOBHbIE TPEOOBAHUS K JIETMPOBAHHBIM KOHCTPYKIMOHHBIM cTajism no 'OCT.

HNHcTpyMeHTallbHbIE YTIEPOAUCTBIE U JIETUPOBAHHBIE CTANM JJIs PEXKYIIEr0 MHCTPYMEHTA,
COCTaB, MapKUpPOBKa, TepMUYECKass 00paboTka M 00yIacTH TpUMEHEHUs. TBepiable MOPOIIKOBHIE
CIUIaBbI 17151 pexxyuiero uucrpymenta. Kepamuka. CBepXxTBep/ple MaTepualsbl.

Tema 6. Ctayiu 1 ciJIaBbl € 0COOBIMH CBOMCTBAMU

Bricokonpounsie cTamu. MapTeHCHTHO-CTapeIonne KOHCTPYKIIMOHHBIE CTaJld, UX COCTaB,
pexxuMbl 00paboTKu u obnactu npumeHeHus. CriiaBbl ¢ 0000 BHICOKON H3HOCOCTOHKOCTBIO, COCTAB,
MapKHpOBKa, TepMuyeckas o0paboTka W oOiacTH mpuMeHeHus. HepikaBeromme XpOMHUCTBIE U
XPOMOHHMKEJIEBbIE CTaM, COCTaB, MAPKUPOBKA, TEpMUUYECKasi 00paboTka U 00JIaCTU MPUMEHEHHS.
Kapornpounsie ctanu u craBbl. OCOOEHHOCTH TOBEIEHUS CTAJIH IIPU HArpy3Kax B 00J1aCTH BBICOKUX
TeMIeparyp, Mpeaena AIUTEIbHON MPOYHOCTH, MpeAeNl MOJI3yYyecTH. TUIMOBBIE CIUIaBBl, COCTaB,
CTPYKTypa, TepMooOpaboTka, cBoWcTBa M oOmact mnpuMmeHeHus. CruiaBel ¢ 3aJlaHHBIMU
(¢u3nUYecKMu CBOMCTBAMU. MarHUTOMSTKAE M MAarHUTOTBEP/IbIE CIIIABHI.

Tema 7. LIBeTHBIE METAJIIBI U CILJIABBI

Meny u ee cBoiicTBa. JlaTyHu, OpOH3BI OJIOBIHHCTBIC, KPEMHHUCTHIE, AIIOMUHUEBHIC,
OepuIIIOBBIE; cOcTaB, oOnactu npuMeHeHHs. CIiaBel CBUHIIA U OJloBa. baOOWUTHI, CBUHIIOBUCTHIE
OpOH3bI, ATIOMHHUEBBIC TOJIIMITHUKOBBIC CIUIABBI JUISI JIBUTATEICd BHYTPCHHETO CTOpPaHUS,
TPUMETAJUTMYECKHE TMOAIUITHUKYA. ATIOMUHUAN U €r0 CBOMCTBA. JIuTelHbIe allfOMUHHUEBBIE CIIIABBI,
obnactu mpuMeHeHus1. J[opamtoMiH, COCTaB, PeKUM TEPMHUYECKON 00padOTKH, CBOMCTBA, 00IacTH
MPUMEHEHHUS.

Tema 8. KoMno3unnoHHbIe MaTEpHAJIbI

Knaccudukanus KOMNO3MIIMOHHBIX MarepuaiioB. Pacmpenenenue HanpsykeHHUH Mexay
MaTpulel u HanoaHuTeneM. CxeMbl apMupoBaHus. Kputudeckas niuuHa BojaokHa. OCHOBBI pacueTa
CBOMCTB KOMIIO3MIIMOHHBIX MaTepuaioB. BHIpl MaTpull M HaNOJHUTEIEH KOMITO3MIIMOHHBIX
MaTepHaIoB.

Tema 9. HanomarepuaJjibl

OO0mass xapakTepucTHKa. [eoMmeTpuueckue mapaMeTpbl HaHoYacTull. VcTopudeckue
npeanocbutki. KosutongHass XuMusS Kak MPapoauTeNh HAHOTEXHOJOTHU. M3MenbueHHne dYacTHil.
Crenenp gucnepcHocTd. Kputudeckuit amamerp HaHoyacTwil. JlucmepraiMoHHBIH crocob
MOJTyYeHUsT JUCTIEPCHBIX YacTHUIl BemecTBa. KOHIEHCAIMOHHBIN CIIOCO0 TMOMYyYEeHHs TUCTIEPCHBIX
YacTUIl BemecTBa. TEepMUHBI «CBEPXY-BHHU3» U «CHHU3Y-BBepx». HaHOOOBEKTHI cemelicTBa
dbymepeHoB. DHnodymiepensl. Hanorpyoku. I'paden. Actpanensl. TexHuyeckoe NMPUMEHEHHE
HaHopa3MepHbIX yactull. CopOentbl. Cencopsl. [lnenku. Omutrepsl. CBEpXIpPOBOJHHUKH.
XUMHYECKHE CBOMCTBA HAHOYACTUL. MaIIMHOCTPOUTENBPHOE NPUMEHEHUE HAHOYACTHII.
MenunuHcKkoe TpUMEHEHUE HaHoYacTull. HanoanekTpoHuka.



3.4 TemaTnka ceMHHAPCKHUX/MIPAKTHYECKHUX H JIAOOPATOPHBIX 3aHATHI

3.4.1. JlaGopaTopHbIe 3aHATHS

JlaGopaTtopHoe 3anstre Nel «MakpoaHanu3 cranei»

JlaboparopHuoe 3aHsaTHe No2 « MUKpoaHaIH3 CTaeii»

JlaGopaTtopHoe 3ansTre No3 «YTIepoaucThie CTaN

JIaGoparopnoe 3ansaTue Ned «UyryHbD»

JlaGopaTopHoe 3aHsaTHe NoS «3akajka v OTITYCK yTJIEPOIUCTOMN CTaIN»
JlaboparopHoe 3ansTHe No6 «IIpokanuBaeMoCTh cTanei»
JIaboparopHuoe 3ansTHe No7 « XMMHKO-TepMUUecKasi 00paboTkay
JlabopaTtopHoe 3anstre No9 «JlerupoBaHHbIe CTATH

JIaboparopuoe 3ansaTre Nel0 «KoMo3uiimoHHbIe MaTepraibh)

3.5 TemaTnka KypcoBbIX MPOEKTOB (KYPCOBBIX PadoT)
KprOBBIe pa6OTLI I10 HaHHOﬁ AUCHUIINIMHE HE IPCAYCMOTPCHBI.

4, YueOHO-MeTOAM4YeCKOe U HHPOPMALITHOHHOE o0ecriedyeHne
4.1  OcHoBHasi IuTEpaTypa

1. MarepuanoBenenue. Y4eOHUK JUIs CTY. BbICII. yueO. 3aBenenuii / I'. M. Bonkos, B. M.
3yeB — M. : uznarensctBo Akanemus, 2011, 400 c.

4.2 JlonmoaHuTeNbHAS JUTEpPaTypa

1. MarepuanoBeaenue. YueOHUK A By30B / moa penakuueit b. H. Ap3amacosa, I'. T
Myxwuna / Ap3amacoB b. H., Makaposa B. ., Myxun I'. T". u np. — M. : uznarenscteo MI'TY um.
H. D. baymana, 2001, 648 c.

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

3. Tepmuueckas oopadoTka craneil. Meronnyeckue ykasanus / mog peaaxuueit I'. M.
Bonkosa — MI'TY «MAMIM», 2008.

4. MammHOCTpOUTENIbHBIE MaTepualibl. MeTtoaudeckre ykazanus / moa peaaxiuei . M.
Bonkosa — MI'TY «MAMMNM», 2003.

5. Bei6op crmaBoB. Metonuueckoe ocodue / moxa peaaknueii I'. M. Bonkoa — M.: MI'TY
«MAMM», 2009.

6.00beMHbBIe HaHOMaTepHabl. YueoHoe mocooue / I'. M. Bonkos — M.: KHOPVYC, 2011,
168 c.

4.3 DjekTpoHHbIE 00pa3oBaTebHbIE PeCypPChl

[IpoBenenue 3aHATUHN U aTTECTAIMil BO3SMOXKHO B IMCTAaHIIMOHHOM (opMaTe ¢ MPUMEHEHUEM
CHCTeMbI JTUCTAaHIMOHHOTO o0yueHust yHuBepcutera (CHO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadeapoi AIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB (DOP) o BceM pazaenam mporpamMmsl:
Hazanue D0P Ccpuika Ha Kypc

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



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

4.4  JluueH3HuOHHOe W  CBOOOJAHO  pacHpoCTpaHsieMoe MPOrpaMMHOe
o0ecrneueHue
Ne Haunmenosa | Pazpa6oruuk I1O | [loctynHocTh Ccblika Ha Ennnblii peectp
HHE (mpaBooOJiagares | (IMUEH3MOHHOE, | POCCHICKHMX MPOrpaMm st
b) cB0O0OIHO 9BM u B/l (mpu Hagau4un)
pacnpocTpaHnsiemM
oe)
1. MoiiO¢puc | OO0 "HOBBIE JIMIeH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/7?sphrase_id=9433
TEXHOJIOI'M" 75

45 CoBpemennbie npodeccnoHalbHble 0a3bl TaHHBIX U UHGOPMAIMOHHbIE
CIPaBOYHbIE CHCTEMbI

Ccblika Ha

Ne HanmeHnoBanme JocTynmHocTh
pecypc
NHpopManuOHHO-CIPABOYHbIE CHCTEMBbI
1. | Mndopmannonnbie pecypeht CeTH | pyn.// www.consultant.ru JlocTyImHO
Koncynprantllntoc
JIeKTPOHHO-0MOINOTEYHbIE CHCTEMbI

Jlanpb https://e.lanbook.c JlocTymHa B ceTH

1. om/ UntepHer 6e3
OTpaHUYCHU I

IPR Books https://www.iprbo JlocTyrHa B ceTH

2. okshop.ru/ Uurepuer 6e3

OTpaHUYCHUHN

IpodeccnonanbHbie 0a3bl JaHHBIX

baza nanHbpIX Hay4yHOU

AJICKTPOHHOU OMOIMOTEKH
(eLIBRARY.RU)

http://www.elibrary.ru

JoctynHo

WebofScienceCoreCollection —
MOJTUTEMaTHYEeCKas peepaTHBHO-
o6ubnuorpaduueckas
HHAYKOMETPHUYECKas
(bubnuomeTpuyeckas) 6aza JTaHHBIX

http://webofscience.com

JoctynHo

5. MarepuajbHO-TeXHHYECKOe o0ecneyeHne


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
http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/

Howmep ObopynoBanue
ayJIUTOPHH
1313 HoyTt0yk, mpoekTop, 3kpaH
6. MeToanueckue peKoMeH aluu

6.1 Meroanyeckne peKOMeHAAIUN Il MPeNnoAaBaTeJisl 0 OPraHu3anuu
00y4eHus

6.1.1. IlpenonaBarenb OpraHu3yer NpeNnoJaBaHWE IUCLUILUIMHBI B COOTBETCTBHH C
TpeOoBanusiMu  "[lonoxeHuss 00 opraHu3anuu 00pa30BATEILHOIO IpolLEecca B MOCKOBCKOM
HOJUTEXHUYECKOM YHUBEPCUTETE U ero (puinnaiax", yrBepKAEHHBIM PEKTOPOM YHHUBEPCUTETA.

6.1.2. Ha mepBOM 3aHATHHU MpenojaBaTeslb JOBOAUT IO CBEJACHHS CTYICHTOB COJCpIKaHHUE
paboueil mporpammel aucuumiuHbl (PITJ) m mpenocraBiseT BO3MOXKHOCTh O3HAKOMJICHUS C
IIPOrpaMMoi.

6.1.3. IIpenonaBaTens 0coOEHHO OOpaIaeT BHUMaHUE CTYICHTOB Ha:

- BUIBI U (OPMBI NPOBENEHUS 3aHATHH MO JUCLUUIUIMHE, BKIIOYAs TMOPSIOK IPOBEICHHS
3aHATUH C NMPUMEHEHHEM TEXHOJOTHM IMCTAHLIMOHHOTO OOYyYEHUS M CHUCTEMbl JUCTaHIIMOHHOTO
00yuenust yausepcuteta (CIO mocnonurexa);

- BHJbI, COJEP)KAHUE M IOPSNOK IPOBEACHMS TEKYIIEro KOHTPOJS YCIEBAaEMOCTU B
COOTBETCTBUU C (POHJIOM OILICHOUYHBIX CPEJCTB;

- (hopMy, cojiepKaHue U MOPSAA0K IPOBEIEHUS IPOMEKYTOUHOM aTTeCTallMi B COOTBETCTBUU
¢ ()OHJIOM OLIEHOYHBIX CPECTB, NpeaycMoTpeHHbIM PIT/I.

6.1.4. JloBoguT J0 CBENEHHUS CTYAEHTOB TpauK BBIIOJIHEHUS Y4eOHBIX paboT,
npeaxycMmorpenHsix PI1/I.

6.1.5. Heob6xomumMo ¢ camMoro Havajga 3aHATHI PEKOMEHJIOBaTh CTYAEHTaM OCHOBHYIO H
JIOTIOTHUTEIIBHYIO JIUTEPATypy U yKa3aTh MyTH JOCTYIA K HEH.

6.1.6. Brauane uinm B KOHLE CeMecTpa JaThb CIHCOK BONPOCOB MJIi IOJATOTOBKH K
POMEKYTOUHOM aTTecTanuu (3K3aMEeHY HIIH 3a4€Ty).

6.1.7. Pexomenayercs ¢akt o3zHakomsieHust ctyaeHTtoB ¢ PIIJI u rpadukom paGoThl
MUCHbMEHHO 3a(UKCUPOBAThH MOJMUCHIO CTYJIEHTA B JIUCTE O3HaKOMJIEHHUs ¢ conepkanue PIT/I.

6.1.8. IlpenonaBareny, BeAyIIMH JEKIHUOHHBIE W MPAKTHUECKUE 3aHATHS, JOJKHbI
COIIaCOBbIBaTh TEMATUYECKUN IUIAaH NPAKTHUUECKUX 3aHATHI, HCIIOJIB30BATh EIUHYIO CUCTEMY
0003HaueHH, TEPMHUHOB, OCHOBHBIX MOHATUN AUCIUTTUHBI.

6.1.9. Ilpu moAroTOBKE K JIAGOPATOPHOMY 3aHSTHIO IO TIEPEYHIO OOBSBICHHBIX TEM

IpenojaBaTeNio HeoOOXOIMMO YTOYHUTh IUIAaH UX TPOBEAEHHUS, MPOAyMaTh (OPMYJIHPOBKH U
coJiep’kaHue yueOHBIX BOIIPOCOB, BBIHOCUMBIX Ha 00CYKJI€HHE, 03HAKOMUTBCS C IEPEUHEM BOIIPOCOB
110 TEME CEMHUHAapa.

B xozme ceMuHapa BO BCTYNUTEIBHOM CIIOBE PACKPBITH NMPAKTUUYECKYIO 3HAYMMOCTb TEMBbI
CEeMMHAPCKOT0 3aHATHA, ONPEACTUTh MOPSJI0K €ro MpOBEIEHHs, BpeMs Ha OOCYXKJAEeHUE KaXKIOoro
yuebHoro Bompoca. [IpuMeHsss (QpPOHTAJIbHBIM ONPOC JaThb BO3MOXHOCTh BBICTYIIMTH BCEM
CTyJIEHTaM, IIPUCYTCTBYIOLIUM Ha 3aHIATHUM.

B 3aknrounTenbHON YacTH CEeMHUHAPCKOTO 3aHATHS CIEAYET MOJIBECTH €T0 UTOTH: JaTh OIICHKY
BBICTYIUICHHI KaXKIO0TO CTYJ€HTa U y4eOHOM TPYIIIBI B 1IEJIOM. PaCKpBITh MOTO0XKUTENbHBIE CTOPOHBI
W HEJIOCTaTKU MPOBEJIECHHOTO CEMHUHAPCKOTro 3aHATHs. OTBETUTh HA BOMPOCHI CTYJIEHTOB. Brimarh
3a/1aHus JJI1 CAMOCTOSTENIbHOM paOOTHI MO MOATOTOBKE K CIIEAYIOMIEMY 3aHITHIO.

Bo3MoxHO TTpoBeICHUE 3aHATHI M aTTECTAlIMKA B TUCTAHIIMOHHOM (popmaTe ¢ mpruMEHEHUEM
CHCTEMBI TUCTaHIIMOHHOTO 00yueHus: ynusepcureta (CJO-LMS). Ilopsaaok npoBeneHus: paboT B
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JTUCTAHIIMOHHOM (OpMaTe YCTAHABIMBACTCS OTACIBHBIMH PACIOPSDKCHUSIMH TIPOPEKTOpa TIO0
y4eOHOM paboTe u/WUiu IIEHTPOM y4eOHO-METOIMUECKONU PaObOTHI.

6.2 Meroanueckue yKa3aHusl JAJIs1 00y4al0UIUXCsl MO0 OCBOCHUIO TH CIUNIMHBI

6.2.1. CtyneHT ¢ camoro Havajia OCBOCHHUS JUCIHUILINHBI IOJDKEH BHUMATEIHHO 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. IIpu npoBeneHUH 3aHATUH M MPONEAYP TEKYIIEH M MPOMEKYTOYHOW aTTECTAIlUd C
UCTIOJIb30BAHUEM HHCTPYMEHTOB WH(MOPMAIIMOHHON 00pa3oBaTeNbHON Cpeapl AMCTAHIIMOHHOTO
oOpa3oBanus yHuBepcurera (LMS wmocnonutexa) kak BO BpeMs KOHTakTHOM paloOTHI ¢
npenojaBaTesieM, TaKk U BO BpPEMs CaMOCTOSITENIbHON pabOThl CTYAEHT JOJKEH OO0ECIeuuTh
TEXHUYECKYI0 BO3MOXXHOCTh JMCTAHLIMOHHOTO TMOJKIIIOUEHUS K CHUCTEMaM JIUCTAaHIMOHHOTO
oOyuenus. Ilpu OTCYTCTBMM TakOM BO3MOXHOCTM OOCYIAUTb CHUTYalUI0 C IIPErnoaaBaTeieM
JTUCIUTLIAHBI.

6.2.4. CamocrosiTenbHass paboTa SBISCTCS OOHUM W3 BUAOB YYeOHBIX 3aHATUH. llenb
CaMOCTOSITENIbHOM paboThl — MPAKTUYECKOE YCBOCHHUE CTYJIEHTAaMHU BOIIPOCOB, PACCMATPUBAEMBIX B
nporecce H3y4eHHs JUCHUTUINHBL

Bunbl BHEayAUTOPHON CaMOCTOSITENIEHOM pabOTHI:

- CAMOCTOATENBHOE N3YYEHUE OT/IEIbHBIX TEM AUCIUIUINHBL,

- IOATOTOBKA K JIGKIIMOHHBIM 3aHSTHSIM;

- MOAATOTOBKA K CEMHHAPaM H MTPAKTUICCKUM 3aHATHIM;

J1J1 BBITIOTHEHMSI TF0O0TO BUAA CAMOCTOSITENbHOM paboThl HEOOXOAMMO MPONTH CIIETyIOIINE
ITaITbI:

- OTpeieIeHNE eI CaMOCTOSITEIbHON paboThl;

- KOHKpEeTHU3allys 03HaBaTeJIbHOM 3a7auu;

- CaMOOILIeHKa TOTOBHOCTH K CaMOCTOSITEIbHON paboTe;

- BBIOOp aJIeKBaTHOIO criocoba JeiCTBUS, BEYIIETO K PEICHUIO 33/1a4U;

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

- OCYIIECTBJIEHHE B TMPOIIECCE BBIMOJIHEHUS CAMOCTOATEIbHOM pabOThl CaMOKOHTPOJIS
(MPOMEKYTOYHOTO U KOHEUYHOTO) PE3YIBTATOB pabOThI, U KOPPEKTUPOBKA BBHIITOJIHEHUS PaOOTHI;

- pednekcusi;

- IPE3EHTAIUS CAMOCTOSTEIbHOU PabOTHI.

1. DoH/| OLIEHOYHBIX CPECTB

7.1  Metoabl KOHTPOJISI U OLIEHUBAHMS Pe3yJIbTATOB 00yUeHUs!
HJ'IH KOHTPOJIA YCIIEBACMOCTH U KQY€CTBA OCBOCHHUA JUCIHUIIIIMHBI HaCTOfIHIeﬁ HpOT’paMMOﬁ

MPEyCMOTPEHBI CIEAYIOIINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH ycreBaeMocTH (TeKYIU KOHTPOJIb);
- IPOMEXKYTOYHAsI aTTeCTalus (IK3aMEH).

7.2 1lkana u KpUTEpUHN OLEHMBAHUS Pe3yJIbTATOB 00y4eHHs NIPH
NPOBeICHUH NMPOMEKYTOYHOM aTTeCTAlUN

HIxaJjia oneHUBaAHUA Kpurtepun onennBanus
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OT1ianyao

BrimonHeHs! Bce BUBI yueOHOM pabOTHI, IPeAyCMOTPEHHBIC yUeOHBIM
maHoM. CTyZIEeHT JOEMOHCTPUPYET COOTBETCTBUE 3HAHUW, YMEHUH,
HaBBIKOB TPUBEACHHBIM B TaONMIAaX T[OKa3aTeNsiM, OIEpUpPYeT
MPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSIMHU, HABBIKAMU, TIPUMEHSET UX B
CUTyalUsIX MOBBIIIEHHOHN CIIOXKHOCTH.

Xopoio

BrinonHeHs! Bce BUIbI y4eOHOM pabOThI, IPEeIyCMOTPEHHbIE YUeOHBIM
miaHoM. CTyIEeHT JIEMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHUH,
HABBIKOB TIPUBEJICHHBIM B Ta0NMIIAX IOKa3aTessIM, OIEpUpYeT
NpUOOPETEHHBIMU 3HAHUSMH, YMEHUSMH, HaBbIKAMH, IIPUMEHSIET UX B
CUTYyalUaX OOBIYHOU CIIOKHOCTH. IIpy 3TOM MOTryT OBITH JOMYIIEHBI
HE3HAYUTENIbHbIC  OMIMOKH,  HETOYHOCTH,  3aTPYAHCHHS  TIpU
AQHAJMTUYECKUX ONEpaLMIX, MEPEeHOCe 3HAHUH U YMEHUU Ha HOBBIE,
HECTAHAAPTHBIE CUTYAlUH.

y,Z[OBJ'IeTBOpI/ITeJ'IBHO

BrimonHeHs! Bce BUIBI y4eOHOM pabOThI, IPEeIyCMOTPEHHbIE YUeOHBIM
wi1aHoM. CTYJEHT JEMOHCTPUPYET HEINOJHOE COOTBETCTBUE 3HAHMM,
YMEHHI, HaBBIKOB TMPHUBEACHHBIM B Ta0NMIaxX MOKa3aTessiM,
JIOTTYCKAIOTCSI 3HAYUTEIIbHBIE OIIMOKH, TIPOSIBIISIETCS HEJOCTATOYHOCTh
3HaHUW, MO PsAy TOKa3zaTenei, OOy4aroluiics HCIBITHIBAET
3HAUUTENbHBIC 3aTPyJHECHUS] TPU ONEPUPOBAHUM 3HAHUAMH TMPU HUX
MEPEHOCE Ha HOBBIE CUTYAIIUU.

He ynosnerBoputensHo

He BeimomHeH oauH wium  Oosnee BHJIOB y4yeOHOH  paloThI,
NPEIYyCMOTPEHHBIX pabodell mporpaMMoi AuCHUIUTMHBL.  CTyneHT
JEMOHCTPUPYET HEIMOJHOE COOTBETCTBHE 3HAHUH, YMEHHH, HAaBBIKOB
NPUBEJICHHBIM B TaOJHIIAX MOKA3aTeNsIM, JIOIYCKAIOTCS 3HAYUTEIbHbIC
OLIMOKH, MPOSBISIETCS OTCYTCTBUE 3HAHUM, YMEHUI, HABBIKOB 110 PSTY
noKaszareJiei, CTy/IeHT WCIBITHIBACT 3HAYUTENIbHbBIC 3aTPyJAHEHUS TPH
ONEPUPOBAHNHU 3HAHMSMU U YMEHUSAMH IPU MX NEPEHOCe Ha HOBBIE
CHUTYAIHH.

7.3  OueHo4HbIe cpeCcTBa

7.3.1. Texyuuii KOHTPOIb

Bunx pabotsl

dDopMa OTUYCTHOCTHU U TCKYLICTO

KOHTPOJIS
JIaGopatopHbie paboThI (TIepeueHb OdopmiteHHBIE OTYETHI (3KypHAIT) Ta00PaTOPHBIX
1abopaTopHbIX pabOT MpPECTABIIEH B 1I. paboT, MpeaycMOTpEHHBIX paboyeil mporpaMmon

3.4.1)

JUCLUIUTMHBI ¢ OTMETKON TpenoaBaTess
«324TEHOY, €CITH BBIITOJTHEHBI M 0(OPMIIEHBI BCE
paboTHI.

Kontponbnas padota (mpumep 3aganuii B | [IlucbMeHHBIE OTBETHI Ha 3aJ]aHUsI KOHTPOJBbHON

NPUIOKEHHH 2)

paboThI, MPEIYCMOTPEHHOM padoueit
MPOrPaMMOM AUCHUIUIMHBI C OLIEHKON
MIPEN0/IaBaTelisl HE HUXKE «YJIOBJICTBOPUTEIBHOY.
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TecTbl (MpUMEPBI TECTOBBIX 3aJaHUM IIpaBunbHBIE OTBETHI BA BOIIPOCA U3 TPEX B
HPEJICTABICHBI B PHIIOKEHUH 2) OJIHOM M3 BapHAHTOB TECTA.

7.3.2. [IpomexxyTo4yHas aTTeCTaIUs

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

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

- BpeMsl Ha OTBET Ha 33/1aHHbIe BOMPOCH He Oosnee 10 MuH.

buner cocTouT U3 Tpex TEOPETHYECKUX BOIIPOCOB.

[lepedeHpb BOPOCOB K 9K3aMeHY MPHUBEJICH B MPHIOKEHUH 2 K paboueil mporpamme.



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

Buabl yueOHoii padoThl, dopm
BKJII0OYAsl CAMOCTOSITEJIbHYIO Buabl camocrosiTe/ibHON padoThI bl
padoTy CTyIEHTOB, CTY/ICHTOB arrecT

Pasznen
U TPYA0EMKOCTh B 4acax anun

Heneasn

Cemectp
ceMecTpa

n/n
J lg:/ Jlag | CPC | KCP | K.P. | K.IIL. | PTP | Pedepar | K/p [ D | 3

BBoaHas yacTh.
3HaveHHe U 3a7a41 Kypca 3
marepuaioBeqeHue. Poib
MaTepHaJIOB B COBPEMEHHOU
TexHUke. Kpurepun oieHKu u
BbIOOpa MaTepuaoB. PaboTsl
1. | OTeuecTBEHHBIX U COBPEMEHHBIX 1 2 6
YYEHBIX B 00J1aCTH
MaTepUaIoBEICHUS.
MarepuanoBeeHue, Kak HaykKa,
M3y4arollas CBOMCTBa MaTepHalloB B
CBSI3H C UX COCTaBOM U CTPOEHHUEM.
Knaccugukaius Mmarepuaos.

Tema 2. ®U3UKO-MeXaHUYECKHE
CBOICTBAa MAaTEePHAJIOB. 3
CTpoeHue MaTepruaioB

Crpoenue matepuasioB. OCHOBHBIE
MIOHATHS O CBOMCTBaxX MaTEpPUasOB.
ATOMHO-KPUCTAINIMYECKOE CTPOECHUE
METAJJIOB, U30TPOIHS, AaHU30TPOIIHS,
kBazun3orponus. Iyt moBbieHus

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.

ITonsTus o cnnaBax. Teepbie
pacTBOpPbI, MEXAaHUYECKUE CMECH,
XUMUYECKHE COCANHEHUS.
JuarpamMma cocTOsIHUS Kene30-
LIEMEHTHT. XapaKTepUCTUKHU
KOMIIOHEHTOB. CTpYKTypHbIE
cocTapJsitonye u ¢as3bl Ha
JUarpaMMe >KeIe30-1eMEHTUT.
Knaccudukanus craneit mo cnocooy
[IPOU3BOJCTBA, HA3HAYEHUIO U
KauecTBy. MapkupoBKa
YIJIEPOIUCTBIX cTanel. YyryHsI ¢
rpaduTom, MoJIOBUHYATHIE U OeJbIE.
CrpykTypa, cBOicTBa, 061aCTH
NPUMEHEHHUS U METObl IOJTyUEHUS
CEPBIX, KOBKUX U BBICOKOIPOYHBIX
YyTryHOB. MapKupOoBKa YyT'yHOB.

Jlabopamopnoe 3aunamue no
meme «Yanepooucmoele cmanuy

Jlabopamopnoe 3auamue no
meme « Yy2ynvi»
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Tepmuyeckasi ¥ XUMHKO-
TepMHuUyecKasi 00padoTKa.

Buner Tepmudeckoit 06paboTku
cranei. [IpeBpaiiieHus npu Harpese
cranu. Pocr 3epHa aycTenura,
HACJIEJICTBEHHOE U JIEHCTBUTEIILHOE
3epHO B ctanu. [leperpes u
nepexor. [IpeBpaiienue ayctenura
IIPU HENIPEPHIBHOM OXJIAXK/ICHUU.
Juarpamma U30T€pMHUECKOrO
IIPEBpALCHUs] ayCTEHUTA.
[lepnutHOE NpeBpalieHUeE.
MapTeHcUTHOE NPEBPALLEHUE U €TI0
ocobennoctH. [IpeBpaienue npu
OTIIyCKE, CTPYKTYypa U CBOMCTBA
cTayu npu otiycke. OTmyckHas
xpynkocts [ u Il pona.
[TpokanuBaeMocThb 1
3aKaJIMBaeMOCTh CTaJU, PaKTOpPHI,
BIIUSIOLINE HA TPOKAJIMBAEMOCTD:
BJIMSTHUE JIETUPYIOIIUX 3JIEMEHTOB,
pa3Mepa 3epHa ayCTEHUTa,
HEPAaCTBOPUMBIX KapOUI0B U
BKJIFOUeHHH. MeToauka
oTpezieNieHUs: KpUTHUECKOT O
JUaMeTpa 1o Juarpamme
MIPOKAJIMBAEMOCTH.

PU3NYECKNE OCHOBBI XMMHKO-

TEPMHUECKON 00pabOTKH, TOHATHE O

kodpuumente quddy3un. Buabt
XUMHUKO-TEPMHUECKON 00paboTKI

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

Jlabopamopnoe 3auamue no meme
«Ilpoxanueaemocms cmaneii»

Jlabopamoproe 3anusimue no meme
«Xumuxo-mepmuyecxas
obpabomkay

KoncTpykuuoHHble U
HHCTPYMEHTAJIbHbIE MATEPHAJIbI.
Knaccugukarus nerupoBaHHbIX
CTaJIel o CTPYKTypeE B
HOPMAaJIM30BaHHOM COCTOSIHUU
(nnarpamma ['uiie). MapkupoBka
JIETUPOBAHHBIX CTAJIEH, UX
MPEUMYIIIECTBA [0 CPAaBHEHUIO C
yraepoaucTbiMi. JledekTs
JIETUPOBAHHBIX cTane (mudepHsIit
U3JI0M, (pJIOKEHBI, OTITyCKHAS
XpynKocTh). OCHOBHBIE TPEOOBAHUS
K JIETUPOBAHHBIM KOHCTPYKIIMOHHBIM
ctasam o 'OCT.
HHCTpyMEHTANIBHBIE YTIIIEPOAUCTHIE
U JIETUPOBAaHHBIE CTAJIN JJIs
PEXYILET0 HHCTPYMEHTA, COCTAB,
MapKUpPOBKa, TEPMHUUECKAs
00paboTka U 06JaCTH IPUMEHEHHSI.
TBep/ible MOPOIIKOBBIE CIUIABBI IS
pexyiiero nucrpyMmenTa. Kepamuka.
CBepXxTBepble MaTEpUAIIBI.

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

Craim u cmiaaBpl € 0COOBIMU
CBONICTBAMH.

Bricokomnpounbie CTaju.
MapreHcuTHO-cTaperoue
KOHCTPYKIIMOHHBIE CTAJIM, UX COCTaB,
pekKUMBI  00pabOTKM W 00JacTH
npumenenud. CmnaBel ¢ 0c000
BBICOKOM HU3HOCOCTOMKOCTBIO,
COCTaB, MAapKHUpOBKA, TEpMUYECKas
00paboTka u 00JacTH NMPUMEHCHHS.
Hepxageromue XPOMUCTBIE u
XPOMOHHKEJIEBbIE  CTajd, COCTaB,
MapKUpPOBKa, TepMUYeCKas
00paboTka U 00JacTH MPUMEHEHHMS.
JKaponpounsie cTaqu #  CIUIABHL
Oco0eHHOCTH TIOBEACHUS CTalH MPHU
Harpy3kax B OO0JacTH BBICOKHX
TeMIeparyp, Mpeaen JUIMTEIbHOU
IPOYHOCTH, TpeAes] MOJ3Y4ECTH.
Tunossle CILJIABHI, COCTaB,
CTPYKTYpa, TepMOOOpaboTKa,
CBOMicTBa M 00JaCTH HPUMEHEHUS.
CmnaBsl ¢ 3alaHHBIMH (QU3HUYECKUMU
CBOWMCTBaMH. MarHuToMArkue H
MarHUTOTBEP/IbIC CILIABHI.

13-14

LiBeTHBIE MeTA/LIbI U CILJIABBI.
Mens u ee cBoucrBa. JlatyHmy,
OpOH3bI OJIOBSHUCTHIE, KPEMHUCTHIE,
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ATIOMUHHUEBBIC, OCPUILIOBBIC; COCTAB,
obnactm  npuMmeHeHus.  CruraBbl
CBUHIIAa H  OJOBa. bab0ouThI,

CBUHIIOBHUCTEIC OpOH3HI,
aIIFOMHHUCBEIC IO AIIMITHHKOBBIC
CIIJIaBBI JUTSE JIBATATEIICH
BHYTPEHHETO CropaHusi,

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

Kommno3uumonHbie MaTepuabl
Knaccudukanmst KoMIO3UITMOHHBIX
MarepuasioB. Pacripenenenue
HaIPSOKEHUN MEX1y MaTpuLEeH U
HanonHuTeneM. CXeMbl
apmupoBanus. Kpuruueckas mimHa
BOJIOKHA. OCHOBBI pacyeTa CBOMCTB
KOMIO3UIIMOHHBIX MaTEPHAJIOB.
Buael maTpuil 1 HaroJHUTENIEH
KOMIO3UIIMOHHBIX MaTEPHAJIOB.

15-16

Jlabopamopnoe 3anamue no meme
«Komno3zuyuonuvle mamepuanvl»

HanomartepuaJibl

OO1m1ast xapaKTepUCTHKA.
I'eomeTpuyeckne mapameTpsl
HaHouacTul. Mcropuueckue
npennocbuiku. Komnonanas xumus
KaK MPapoaUTESIb HAHOTEXHOJIOTHH.

17-18
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N3menbuenne yactul. CreneHb
nucnepcHocTH. Kputnueckuii
JMaMeTp HaHOYACTHII.
JucniepraliiOHHBIN CIOCO0
MOJIYYEHUS JUCTIEPCHBIX YACTHUII
BellecTa. KoHaeHcallMOHHBIN
CI0co0 MOJIy4YEeHUs] JUCTIEPCHBIX
YacTHll BenlecTBa. TepMUHBI
«CBEPXY-BHHU3» U «CHU3Y-BBEPX)».
HanooObekThl cemeiicTBa
¢bymnepeHoB. DHI0DYIIICPEHBI.
HanotpyOku. ['paden. ActpaiieHsl.
TexHu4eckoe NpUMEHEHUE
HaHOpa3MepHbIX yacTull. COpOEHTHI.
Cencopsl. [IneHku. OMUTTEpHI.
CBepXnpoBOIHUKHA. XUMUYECKHE
CBOICTBa HAHOYACTHII.
MammHOCTpOUTEIBHOE IPUMEHEHHE
HaHOYacCTUll. MeanunHCKOe
MPUMEHEHNE HAaHOYACTHII.
HanosnektpoHnuka.

Bcero yacoB mo jucuMIInHe

36

18

54
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[Tpunoxenue 2

®OHJA OHEHOYHBIX CPEACTB IO JUCIUIIVIMHE

«MaTepl/Ia.]'IOBeIleHl/le»
Hampagsiienue moaroToBKH
15.03.01 MamuHocTpOeHue
O6pa3zoBarenpHas mporpamma (mpoduitb MOATOTOBKH)
O06opynoBaHue M TEXHOJIOTMHM CBAPOYHOI0 MPOU3BOACTBA

IIpumep KOHTPOJIBLHOH PadOTHI
Bapuant No 1

1.HaueptuTe B Maciirabe auarpaMMmy COCTOSIHUS JK€JI€30-YITIEPOAUCTBIX CIUIABOB HAa CTaHIAAPTHOM
OnmaHke, rmocraBbTe OyKBeHHbIE 0003HaueHMs. HazoBure (a3el U CTPYKTypHBIE COCTaBISIOIINAE B
K10 00acTu 1uarpammsl ((ha3sl 3aKITIOUYNTE B KBAJAPATHBIE CKOOKH)

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

3. Hanumwure cxemy mnpeBpauieHust Ui cranu, coxepxkaiueit 0,8 %C npu temmnepatype 727°C.
Vxaxure xumudeckuid coctaB (%C) mis (a3, ydacTByromMX B 3TOM HpeBpameHud. YTo
IPEACTaBIAIOT 000 3TH (ha3bl, KAKYI0 UMEIOT KPUCTANIMYECKYIO PEIIETKY U CBOWCTBA?

4. Hana cranp mapku Y10A. Vkaxure Kjacc 3TOH CTaau MO KayecTBY (OOBIYHOrO KaudecTsa,
KayeCTBEHHasl, BBICOKOKaUECTBEHHas1), a TAK)KE CpeJHee COAep KaHUe yrieposa U CTPYKTYpy ATOH
CTaJIi IpU KOMHAaTHOW TEMIIEpaType B COOTBETCTBUU C TUArPaMMOM JKeJIe30-yIiaepo.

5. Mana cranp Mapku BCTSkm. Ykaxure ee kadyecTBO, UTO 03HA4arOT OYyKBBI M IIU(PBI BXOAAIINE B
MapkupoBKy. [lo kakuM mokaszaTensM (XUM. COCTaB, MEXaHHYECKHE CBOWCTBA) IMPOU3BOJAUTCS
KOHTPOJIb 3TOU CTaIu?

Bomnpocsl k 3K3aMeHy

1. Juarpamma Fe-C. XapakTtepuctuka (a3 U CTpyKTypHBIX COCTaBIISIFOILUX

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

3. umarpamma Fe-C. M3MmeHeHuMe XHMMHYECKOro cocTtaBa (a3 B Ipolecce MEepBHUYHON U
BTOPUYHON KPUCTAJUIM3ALNN CTaIH 45

4. Jlmarpamma Fe-C. M3MmeHeHume XHMMHYECKOro cocrtaBa (a3 B Mpolecce MEepBHYHON U

BTOPUYHOM KpUcTauM3annu crainu 30

[TonsiTue o crimaBax. TBepble pacTBOPBI, MEXaHUUYECKHE CMECH, XUMUYECKHE COSAMHEHUS

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

7. Jumarpamma Fe-C. M3meHeHne XMMHUYECKOro cocTaBa (a3 B Mpollecce MNEepBUYHON H
BTOPUYHOM KpHCTaTu3auu criasa ¢ 5 % C

8. Hmuarpamma Fe-C. M3MmeHeHWe XHMMHUYECKOro cocTtaBa (a3 B Tpolecce IMEepBHYHOW U
BTOPUYHON KPHCTATU3AIMH cTany Y 12

9. Huarpamma Fe-C. Xapakrepuctuka (a3, yqacTBYIONIHX B 9BTEKTHYECKOM MTPEBPAIICHIH

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

11. JIlnarpamma cOCTOSIHUS IBOMHBIX CIJIABOB C OTPAHUYEHHOM PAaCTBOPUMOCTHIO KOMIIOHEHTOB B
TBOPAOM COCTOSTHUH

12. Inarpamma Fe-C. Onpenenenue xumuueckoro cocrana (a3 B crase ¢ 4,3 % C npu 1147°C

N

o



13
14
15
16
17

18.

19.
20.

21.
22.
23.
24,
25.
26.
217.

28.
29.

30.
31.

32.

33.
34.

35.

36.
37.

38.

39.

40.

41.

42.

43.

44,

22

. Inarpamma Fe-C. Onpenenenne xumuaeckoro cocrasa a3 cranu Y12 mpu 1100°C

. Auarpamma Fe-C. Onpenenenne xumuueckoro cocrana (a3 B ciiase ¢ 0,8 % C npu 727°C

. Inarpamma Fe-C. Onpenenenne xumuaeckoro cocrasa a3 cramu Y8 mpu 1100°C

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

. Anarpamma Fe-C. M3MeHeHMe XUMHUYECKOro cocTaBa (a3 B mpolecce MEpBUYHON H
BTOPUYHOM KPUCTAJUIM3ALMK CTaIU Y 8

Huarpamma Fe-C. M3MmeneHme XMMHUYECKOro cocraBa (a3 B mpolecce MEepBHYHOW U
BTOPUYHOM KpucTajum3anuu crasa ¢ 3 % C

Huarpamma Fe-C. Onpenenenue xumudeckoro cocrasa (a3 B cmuiase ¢ 5,5 % C npu 900°C
Huarpamma Fe-C. M3MmeHeHHMe XHMMHYECKOTO cocTaBa (a3 B MpoIecce TNEPBUYHOU U
BTOPUYHON KpuCTaJIM3anuu cmiasa ¢ 4,3 % C

Huarpamma Fe-C. Xapakrepuctuka (a3, y4acTBYIOUIMX B 3BTEKTOMJIHOM MpEBpaIlieHun
Huarpamma Fe-C. OBTeKTHYECKOE U IBTEKTOMTHOE MPEBPAIICHUE

Huarpamma Fe-C. Onpenenenue xumudeckoro coctana (a3 B cmase ¢ 2,5 % C npu 900°C
Huarpamma Fe-C. Onpenenenne xumuueckoro coctaa (a3 B cruiase ¢ 2,5 % C npu 1300°C
Huarpamma Fe-C. Onpenenenue xumudeckoro coctana (a3 B cmase ¢ 4,3 % C npu 727°C
Huarpamma Fe-C. Onpenenenue xumuueckoro cocrasa (a3 B cruiase ¢ 1,5 % C npu 800° C
Jlmarpamma coCTOSIHUS ABOMHBIX CIIJIABOB C HEOTPAHUYEHHOU PACTBOPUMOCTHIO KOMIIOHEHTOB
B TBEPJIOM COCTOSIHUM

Oco0eHHOCTH IBTEKTUYECKOTO MPEBPAILIEHUS IBOWHBIX CILIaBOB

KpacHOIOMKOCTh M XJIaJHOJIOMKOCTh CTaJd. [IpUunMHBI BO3HUKHOBEHUS U CIIOCOOBI
yCTpaHEHUS

Kpucrammm3zamus crutaBos. [Ipasuio da3. [IpaBuiio KoHIICHTpaIuii
ATOMHO-KPUCTAJUTMYECKOE CTPOCHHE METauIoB. THIMBl KPUCTAIIIMYECKHX PEIIETOK M X
XapaKTepUCTHKA

3aKOHOMEPHOCTH  KpucTaum3auuu. CTeneHb  MEepeoXJaXIAEHUs, YHUCJIO  LIEHTPOB
KPUCTAJIIIN3ALUHU, CKOPOCTTh POCTa KPUCTAIUIOB. AMOP(HBIE METAIIIIbI

HennputHas nukBanus. [I[prunHbl BOSHUKHOBEHHS U CLIOCOOBI YCTPaHEHUS

JlepexThl KpUCTAIUIMYECKOIO CTPOCHHUA. BiMsHME MIOTHOCTH JUCIIOKAUUN Ha MPOYHOCTH
MaTepHuaoB

BnusHue creneHn mnepeoxiakAeHWs Ha mpolrecc KpucTtawmzauuu. CTpoeHHe CIHTKa.
30HanbHAs JTUKBALUs

BiusiHue cTenenu nepeoxiyaxkaeHus Ha BeIMYUHY 3epHa. MoauduuupoBaHue
PacimdpoBats mMapky meramnonpoaykiuu: XBIT u gath ee xapakTepuCTHKY (Ha3BaHHE,
Ha3Ha4yeHHe, CBOICTBA, 0COOEHHOCTU CTPYKTYPhI U TEXHOJIOTUHN)

PacumdpoBats mMapky meramtonpoaykuuu: [IX15 u naTh ee XxapakTepuCTUKy (Ha3BaHHE,
Ha3Ha4yeHHe, CBOICTBA, 0COOEHHOCTH CTPYKTYPhI U TEXHOJIOTUHN)

PacimmmdpoBats Mapky METAIUIONPOAYKIUHU: Y8 W JaTh €€ XapakTepUCTUKY (Ha3BaHUE,
Ha3Ha4YeHHe, CBOICTBAa, 0COOEHHOCTH CTPYKTYPhI U TEXHOJIOTUHN)

BrusiHue nerupyronux 31eMeHToB Ha moauMopgdHoe MpeBpaiieHue xeneza. Knaccupukanus
JETUPOBAHHBIX CTAJIEH

PacmmmdpoBars mapky Mertamnonponykuuu: BK8 u mate ee xapakTepucTuky (Ha3BaHUE,
Ha3Ha4YeHHE, CBOMCTBA, 0COOCHHOCTH CTPYKTYPHI U TEXHOJIOTHUHN)

OcHoBHbIE TMOKa3aTenu (QPU3NKO-MEXaHUYECKUX CBOMCTB MaTepHajioB M METOJbl UX
onpexaenenus (HB, HR, HV, o8, oT, 6, KCU)

Pacmdposate mapky meramtonponykuuu: ber3nc u gath ee XxapakTepUCTUKY (Ha3BaHUE,
Ha3Ha4YeHHE, CBOMCTBA, 0COOCHHOCTH CTPYKTYPHI U TEXHOJIOTHHN)

Pacmudposate mapky metammmonponykiuu: CUIS um maTe ee XapakTepucTUKy (Ha3BaHUE,
Ha3HA4YCHHE, CBOICTBA, OCOOCHHOCTH CTPYKTYPHI U TEXHOJIOTHHN)
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PacumdpoBate Mapky weramnonpoxaykuuu: Crams 45 uW  1aTh €€ XapakTepUCTUKY
(Ha3HaueHue, KayecTBO, MecTomnojoxeHue Ha auarpamme Fe-C, cTpykTypa, ocoOeHHOCTH
TEXHOJIOTHH)

MukpoMexaHuka KOMIO3UIIMOHHBIX MaTepUajioB C  BOJIOKHUTHIM  HAIMOJHUTEJIEM.
Kputnueckast JyiHa BOJIOKHA. AJJIUTUBHOCTh CBOMCTB KOMIIO3UTA

BricokoreMnieparypHbie Matepralibl. KapocToMKOCTh U 5KapONpPOUYHOCTh

Pacmmmudposars mapky merammtonpoaykiuu: KU 30-6 u nath ee XxapakTepucTUKy (Ha3BaHUE,
Ha3Ha4YeHHE, CBOIICTBA, 0COOCHHOCTHU CTPYKTYPHI U TEXHOJIOTUHN)

Pacmmdposate mapky metaimonpoaykuuu: BY 120-4 u nate ee xapakTepucTHKy (Ha3BaHHE,
Ha3Ha4YeHHE, CBOICTBA, 0COOCHHOCTH CTPYKTYPHI U TEXHOJIOTUHN)

Pacmmmdposars mMapky Meramtonpoaykuuu: BCT3cnm U 1aTh ee XapakTepuUCTUKY (Ha3BaHHE,
Ha3Ha4YeHHE, KaueCTBO, 0COOCHHOCTH TEXHOJIOTHN)

PacimudpoBare Mapky wmetammonponykiuu: Crane O8Kkm u 1aTh €€ XapaKTepPUCTHKY
(Ha3HaueHue, KaueCcTBO, MeCToMnoJoKeHue Ha quarpamme Fe-C, ctpykTypa)

PactumdpoBate mMapky merammonponykiun: CT3KI U 1aTh €€ XapaKTepUCTHKY (Ha3BaHUE,
Ha3Ha4YeHHE, KaYeCTBO, 0COOCHHOCTH TEXHOJIOTHN)

Pacmmmudposars mapky Meramtonpoayknuu: TT8K6 u maTh ee xapakTepuCTHKY (Ha3BaHUE,
Ha3Ha4YeHHUE, CBOMCTBA, 0COOCHHOCTH CTPYKTYPbI U TEXHOJIOTHH) (

PacmmudpoBars Mapky meramuionpoayknuu: Y 12A u maTh €€ XapaKTCPUCTUKY (HAa3BaHUE,
Ha3Ha4YeHHe, KauyecTBO, MECTOIOoJIokeHne Ha auarpamme Fe-C, cTpykTypa, 0coOOEHHOCTH
TEXHOJIOTHH)

PactummdpoBats Mapky metamnonpoaykiuu: Ctans 30A u 1aTh ee XapakTepUCTUKY (Ha3BaHHE,
Ha3Ha4YeHHE, CBOIICTBA, 0COOEHHOCTU CTPYKTYPhI U TEXHOJIOTUHN)

PactummdpoBats mapky Meramnonpoaykuuu: T15K6 u nate ee xapakTepucTUKy (Ha3BaHHE,
Ha3Ha4yeHHe, CBOIICTBA, 0COOEHHOCTU CTPYKTYPhI U TEXHOJIOTUHN)

OcHOBHBIE Pa3HOBUIHOCTU HaHOMAaTepHasoB. Pa3mepsl 3epeH (c10eB, BKIIOUEHUH, TIop)
XapakTepHbIe U1 HaHoMaTepuaioB. OCOOEHHOCTH MEXaHUYECKUX CBOMCTB

HAaHOMAaTepPHAaJIOB.
[TpropuTeTHBIE HANIPaBICHUS PA3BUTUSI HAHOTEXHOJIOTHH

OCHOBHBIE XapaKTEPUCTUKH CTPYKTYPbl HAHOIIOJIMMEPOB

Mexanu3msl gedopmariiu, 0COOEHHOCTH MEXaHUYECKUX CBOMCTB HAHOMATEPHUAJIOB.
3aBUCUMOCTE TBEPAOCTHU, IpEAcIa IPOUYHOCTU U OTHOCUTCIBHOI'O YAJIMHCHUA OT pasMepa
3epHa

IIpenmy1iecTBO MOPOIIKOBBIX TEXHOJIOTUH. BHJIBI MOPOIIKOB, HCIIOIB3YEMBIX IS
MOJTy4eHHUs HAHOMAaTePHAaJIOB, ONEPAllU MTOPOIIKOBOI TEXHOJIOTHH.

MeTo/1bl KOHCOJUIALMK YIbTPAIUCIEPCHBIX HAHOCTPYKTYP: CYTh M YCIOBHS PEATM3AINH.
CriocoObl yMEHBIICHUS TOPUCTOCTA HAHOMATEPHAJIOB.

.MeTO)IBI WHTEHCHUBHOU IIJIACTHYECKOU I[e(bOpMaHI/II/I KPYUCHHUEM 110 BBICOKUM JABJICHUEM U
pPaBHOHAKAIILHBIM YTJIOBBIM MIPECCOBAHUEM.

MeToapl KOHTPOJIIUPYEMOU KPUCTAITU3AINH U3 aMOP(HOTO COCTOSTHUS. THIIBI MOTydaeMbIX
CTPYKTYP B 3aBUCHMOCTH OT YCJIOBHI 3aKAJIKH U3 KUIKOTO COCTOSIHHS: OHO- U
MHOTO(]a3HOM, aMOp(HHO-KPUCTATUTHUECKOM, aMOPHOIA.

Ou3nYecKue ¥ XUMUIECKHE METO/IbI MOTYYCHHS] HAHOCTPYKTYPHBIX TUICHOK; TEXHOJIOTHH
HOHHOT'O OCAXKJACHUSA U DJICKTPOAYTOBOIro UCIIaAPCHUSA MAarHETPOHHOT'O HAITBLJICHUA.

IIpumeps! TeCTOBBIX 3aJaHUM

3amanue Ne 1

1. YUto Ha3bIBaeTCsA CTPYKTYpPOH Marepuaa?

a) HIEPOXOBATOCTh TIOBEPXHOCTH; 0) BUIUMOE CTPOCHHE; B) HATMUUE TPEILIUH
2. YTo Takoe XJIagHOJIOMKOCTE?
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a) YMEHBIICHUE TBEPAOCTH IIPU HU3KUX TEMIIeparypax; 0) oXpynurnBaHUE MaTepualia Py HU3KUX
TeMIIEpaTypax; B) MPOYHOCTh MaTepHaIa IPU HU3KUX TEMIIEpaTypax

3. Haubonee 6aronpusiTHBIM coueTaHHEM (PU3NKO-MEXaHUYECKUX CBOMCTB 00J1a/1al0T

a) KpyITHO3EpHHCTHIE; 0) MEJIKO3EPHICTHIE; B) CBOMCTBA HE 3aBUCAT OT BEJIMYMHBI 3€pHA

3amanue Ne 2

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

a) mpu OBICTPOM OXJIAXKICHHH; 0) IPH HAMPABICHHOM OTBOJIC TEILJIA; B) IIPH MEIJICHHOM
OXJIKJICHUU

2. Hannuue Ha MOBEPXHOCTH HU3JI0MA YYaCTKOB € OJIECTSIICH U IIEPOXOBATON MOBEPXHOCTHIO
XapaKTepHO JIST:

a) KpUCTAJNIMYECKOT0 U3JIoMa; 0) BOJIOKHUCTOTO U3JIOMa; B) yCTAJIOCTHOTO H3J0Ma

3. HarpeB ucmonb3yioT B mpoiecce:

a) rIyOOKOro TpaslieHust; 0) TpaBiieHHue peakTuBoM baymaHa; B) TpaBieHue peaktuBoM I eitHa;

3aganue Ne 3

1. Kakyro KpUCTaNINYECKYIO PELIETKY UMEET Kene30 — y?

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

2. YTo npouCcXoUT IpU OXJIAKICHUH 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 %o; B) COJlepKaHHE yriepoja B Jecsa-ThIX
%

3aganue Ne 4

1. Kakas cranp moasepskeHa otimyckHou xpynkoctu I pona?

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

2. KakoBo conepsxanue maprasia B cranu ['andunsaa?

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

3. Kak BIusOT GONBIIMHCTBO JISTHPYIONINX AJIIEMEHTOB Ha COJIep KaHUe yriepoia B mepauTe?
a) TIOBBIIAIOT COEP)KAHUE YTIIepo/ia; 0) MOHIKAOT KOJIMYECTBO yTIepo/ia; B) HE BIUSIET

3amganue Ne5

1. Kakyto cTpykTypy UMeeT Jiee0ypuT MpeBpaIieHHbINH?

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

2. Kakue CBOMCTBA YyT'YHOB ONpeACSOTCS (HOpMOii rpadUTOBBIX BKITFOUCHHI?

a) oB, 0; 0) HB, 9; 8) HB, KCU

3. Ilpu kakoii TeMreparype IpOBOAIT OTKUT TSl TIOTYUYEHUS TEPIUTHOTO KOBKOTO UyryHa?
a) 750°C; 6) 850°C; B) 950°C



