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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
MIPUMEHEHHUS SKOJIOTUYHBIX U 0€30MaCHBIX
METO/I0B PallMOHAIBHOTO UCIOJIb30BaHUS
CBIPBEBBIX U IHEPTETUUYECKUX PECYPCOB B
MalIMHOCTPOEHUHU

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)».
JlucummiimHa B3aMMOCBSI3aHA JIOTHYECKH U COAEPIKATEIbHO-METOUYECKU CO CIEAYIOUIMMH
qucuumimHaMu ¥ nmpaktukamu OOIT:
B o6s13aTenbHOil yacTH:
-.OCHOBBI IPOEKTHPOBaHMS AeTaliei y3moB u MamuH (b.1.24);
- Texuonorust MarmmaoctpoeHus (b.1.23).

B gactu, popmupyemoii yaactHukamu oopa3oBarenbHbIX oTHOmeHUH (B1.2.2):
- KomMmnekcHbie TexHonoruu o0padotku MeramioB aasneHuem (b.1.2.15).



3. CTpykTypa U cofep:KaHue QU CHUNINHBI

OO011ast TPYA0EMKOCTh JUCIUILTAHBI COCTaBIsieT 4 3aueTHbie equHuib (144 yaca).

3.1

Ounas dpopma o0yueHus

Bunbl yueOHoli paboThbl U TPY10€MKOCTh

N Koaunuecto | CemecTpnl
Buj yueOHoit padoThI
n/n 4acoB 3
AyAUTOpPHBIE 3aHATHSH 16 16
B ToMm uncie:
1. Jlexupm 10 10
2. JlaGopaTopHbIe 3aHATHS 6 6
CamocrosiTesibHasi padoTa 128 128
B Tom umncne:
1. [ToaroToBka k 1a00paTOpPHBIM 38 38
3aHATHUSIM
2. CaMOCTOSATEIIbHOC N3YICHHE 90 90
IIpoMexkyTouHasi aTTecTaNUs
3auet/aud. 3aUeT/IK3aMeH IK3aMeH IK3aMeH
Hroro 144 144
3.2 TemaTu4yeckuii IJIaH U3y4YeHHUs TUCHUTNIHHBI

Tematuueckuii TIaH pa3MenIéH B mpuiiokeHuu 1 k pabodeii mporpamme.

3.3 CoaepxaHue TUCHUNIHHDI

Tema 1. BBogHast yacTh

3HaueHue W 3a/1a4ll Kypca mMarepualioBefeHne. Poab mMarepuanioB 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. ®U3uKO-MeXaHUYeCKHe CBOMCTBA MaTepuaioB. CTpoeHHe MaTepuasioB

Crpoenue wmartepuanoB. OCHOBHBIE TMOHSATHS O CBOWCTBaX MaTepUaioB. ATOMHO-
KPHUCTAJUIMYECKOE CTPOCHUE METAJUIOB, H30TPONMS, aHU30TpONus, KBasuuzorponus. Ilytu
MOBBIIICHHS TPOYHOCTU MeTauIoB. KpucTrannuzamus MeTanioB epBUYHAs U BTOPUYHAS.

Tema 3. Teopus cniiaBos

IMouatua o cruiaBax. TBep)II)Ie pacTBOpPBI, MEXAaHUYCCKHUE CMCCHU, XUMHNYCCKUEC COCIHHCHUS.
JuarpaMma COCTOSHUSI JKEJE30-IEMEHTHUT. XapaKTePUCTHKH KOMIIOHEHTOB. CTpyKTypHBIE
coctapisitonue u ¢Ga3pl HA JUarpaMMe jkene3o-nieMeHTHT. Kiaccudukanus craneir mo crmocoly
MIPOM3BOJICTBA, HA3HAUEHUIO U Ka4eCTBY. MapKHUpOBKa YIIIEPOJUCTHIX cTanei. UyryHsl ¢ TpaduTOM,
MoJIOBUHYATHIE B Oesbie. CTpyKTypa, CBOWCTBA, 00JIaCTH TPUMEHEHHUS U METO/IbI TIOJTYICHHS CEPHIX,
KOBKHX ¥ BBICOKOTIPOYHBIX YYTYHOB. MapKUpOBKa UyT'YHOB.



Tema 4. TepMudeckass 1 XMMHUKO-TePMUYecKas 00padoTka

Bunbr Tepmuyeckoit o0pabotku craneid. IlpeBpamienust mpu HarpeBe cramu. Poct 3epHa
ayCTEHUTAa, HACJIEeJICTBEHHOE U IEUCTBUTENIbBHOE 3¢pHO B cTaiu. [leperpes u nepexor. IIpeBpaiienue
ayCTEHHTA IIPU HENPEPHIBHOM OXJAXKACHUU. JluarpamMma HM30TEPMHYECKOIO IMPEBPALLICHUS
aycrenuta. [lepnutHoe mnpeBpaiieHne. MapTeHCUTHOE NPEBpAIlEHHE H €ro OCOOEHHOCTH.
[IpeBpaiienue npu oTIycKe, CTPyKTypa U CBOMCTBA CTaIU MpHU OTIycke. OTIyCKHas XpynKocThb | u
II pona.

[IpokanuBaeMOCTh M 3aKAIMBAEMOCTh CTalH, (PAKTOPHI BIMSIOIIME HA MPOKATMBAEMOCTH!
BJIMSTHUE JICTUPYIOIIMX JJIEMEHTOB, pa3Mepa 3€pHa ayCTEHUTa, HEPAaCTBOPUMBIX KapOUIOB U
BKJIFOYEHUH. MeToIuKa OnpeiesIeHust KpUTUYECKOro IMaMeTpa [0 AuarpaMmme IpoKaJIuBaeMOCTH.

Ou3nyecKkue OCHOBBI XHMHUKO-TEPMHUYECKON 00paboTku, moHATHE O Kod(hdulrueHTe
g dy3un. Bugbl XUMHKO-TEpMHUYECKONH 00pabOTKH

Tema 5. KoHCTpyKIMOHHBIE M HHCTPYMEHTAJIbHbIE MaTepHaJIbl

Knaccugukaius JerupoBaHHBIX CTajled MO CTPYKType B HOPMAJIM30BAHHOM COCTOSIHUU
(nnarpamma ['mife). MapkupoBka JI€rMpOBaHHBIX CTajiel, UX MPEUMYLIECTBA [0 CPaBHEHHUIO C
yraepogucTbiMu. JleekTbl JernpoBaHHBIX cTaned (mugepHbld u3710M, (IIOKEHBI, OTIYCKHas
XpynKocTh). OCHOBHbIE TPEOOBAHNUS K JIETUPOBAHHBIM KOHCTPYKIMOHHBIM cTajism 1o I'OCT.

HMHCTpyMEHTANIBHBIE YIVIEPOJUCTBIE W JIETUPOBAHHBIE CTANU Ul PEXKYLLErO0 MHCTPYMEHTA,
COCTaB, MapKUpPOBKa, TepMUYECKass 00paboTka M 00ylacTU MpUMEHEHHUs. TBepable MOPOIIKOBHIE
CIUIaBBI JJIS pexyllero uHcTpymenTa. Kepamuka. CBepXTBepable MaTeprabl.

Tema 6. Ctayin 1 ciJIaBbl € 0COOBIMH CBOMCTBAMU

Bricokonpounble cTtamy. MapTeHCUTHO-CTApEIoUIe KOHCTPYKIMOHHBIE CTald, UX COCTaB,
pexxuMbl 00paboTKu u obnactu npumeHeHus. CriiaBbl ¢ 0000 BHICOKON H3HOCOCTORKOCTBIO, COCTAB,
MapKHpOBKa, TepMuyeckas o0paboTka W oOnacTd mpuMeHeHus. HepikaBeromme XpOMHUCTBIE U
XPOMOHHKEJIEBbIE CTaIM, COCTAaB, MapKUPOBKA, TepMHUUecKas oOpaboTka M 007acTH MPUMEHEHHUS.
Kapornpounsie ctanu u craBbl. OCOOEHHOCTH MOBEACHUS CTAIU MTPH HAarpy3Kax B 00JIaCTH BBICOKUX
TeMmIreparyp, npeien ATUTEIbHONM MPOYHOCTH, IMpeJesl IMOJ3y4ecTH. THUIOBbIE CIUIaBbl, COCTaB,
CTPYKTypa, TepMooOpaboTka, cBoWcTBa M oOmact mnpuMmeHeHus. CruiaBel ¢ 3aJlaHHBIMU
(Gu3nUecKUMHU CBOMCTBAMU. MarHUTOMSATKHE U MarHUTOTBEP/IbIE CILIABHI.

Tema 7. LIBeTHBIE METAJIIBI U CILJIABBI

Mens u ee cBoiicTBa. JlaTyHu, OpOH3BI OJIOBIHHCTBIC, KPEMHHUCTHIE, AIIOMUHUEBHIC,
OepuIIIOBBIE; cOcTaB, oOnactu npuMeHeHHs. CIiaBel CBUHIIA U OJloBa. baOOUTHI, CBUHIIOBUCTHIE
OpOH3bI, ATOMHHUEBBIC TOJIIMITHUKOBBIC CIUIABBI JUIsI JBUTATE]CH BHYTPEHHETO CrOpaHWS,
TPUMETAJUIMYECKUE MOAMUITHUKA. ATIOMUHUN U ero CBOICTBa. JIuTeliHbIe allfOMUHUEBBIE CIIIABBI,
obnactu mpuMeHeHus1. J[opamtoMiH, COCTaB, PeKUM TEPMHUYECKON 00padOTKH, CBOMCTBA, 00IacTH
MIPUMEHEHHUS.

Tema 8. KoMno3unnoHHble MaTepHaJIbI

Knaccugukaius KOMIO3MIMOHHBIX MaTepuanoB. PacmpeneneHue HanpspkeHUR MEXITy
MaTtpuue u HanosHuTeneM. CxeMbl apmupoBanus. Kputndeckas juyinHa BoJIokHA. OCHOBBI pacuera
CBOMCTB KOMIIO3ULIMOHHBIX MaTepHaloB. Buapl MaTpull ¥ HAIOJHUTENEH KOMIIO3ULIMOHHBIX
MaTEpPHAIIOB.

Tema 9. HanomaTtepuaJibl
OOmast xapakrepucTuka. [‘eomerpuueckue mapamerpbl HaHouacTHl. Vcropudeckue
MMPEAIIOCHIIKH. KO.]'I.]'IOI/I}IHEUI XUMHA KaK IpapoaruTeiib HAHOTCXHOJOTHH. N3menpueHme YacCTHUII.
Crenenp aucnepcHocTd. Kputhyeckuii auaMeTp HaHo4acTull. JlucmepraiuoHHBIH crnoco0



MOJTyYeHUsl AUCIIEPCHBIX YacThIl BemlecTBa. KOHICHCAIIMOHHBINA CIIOCOO MONyYeHUs AMCIIEPCHBIX
YyacTUll BellecTBa. TepMHUHBI «CBEPXY-BHHM3» U «CHHU3Y-BBepx». HaHOOOBEKTHI cemelicTBa
dymnepenoB. Duaodymiepensl. HanotpyOku. I'paden. Actpanensl. TexHuueckoe NpUMEHEHHE
HaHopa3dMepHbIX 4acTull. CopOeHtsl. CeHcopwl. Ilmenku. Owmmtrepbl. CBEpXIPOBOIHUKH.
XUMUYECKUE CBOMCTBA HAHOYACTHL. MAaIIMHOCTPOUTEIIBHOE IPUMEHEHUE  HAHOYACTHILI.
MenuuuHckoe npUuMeHeHue HaHoYacTull. HaHoanekTpoHuka.

3.4 TemaTnka ceMHHAPCKHUX/MPAKTHYECKHUX H JIAOOPATOPHBIX 3aHATHI

3.4.1. JlTaGopaTopHbIe 3aHATHS

JlaGopaTtopHoe 3anstre Nel «MakpoaHanu3 craiei»

JlabopaTtopHoe 3anatue No2 « MUKpOoaHanu3 cTanei

JIaboparopHoe 3ansaTHe No3 «3akaika U OTIYCK yIIepOAUCTON CTaI»
JlabopaTtopnoe 3anstue Ned «IIpokanuBaemMocThb cTajeii»
JIaGoparopnoe 3ansaTue Neb « XuMuko-repMudeckas 00padoTKa»
JlaboparopHuoe 3ausTHE Nob6 « KOMIO3UIIMOHHBIE MaTEePHAITBDY

3.5 TemaTuka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)
KypcoBbie paboThl 110 TaHHOM JUCIUIUIMHE HE NPEAYCMOTPEHBDI.

4, YuebHO-MeTOANYeCKOEe U HH(POPMAIITMOHHOE o0ecrieueHne
4.1 OcHoBHas JuTeparypa

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

4.2  JlonoJHUTeJbHAS JUTEpaTypa

1. MarepuanoBenenue. YueOHUK 1715 By30B / o peaakuueit b. H. Apzamacosa, I'. T
Myxuna / ApzamacoB b. H., Makaposa B. U., Myxun I'. I'. u ap. — M. : uzngarenscteo MI'TY nm.
H. O. baymana, 2001, 648 c.

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

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

4. MammHoCTpoUTeIbHbIE MaTepualibl. MeTonnueckue ykasanus / moj pepakuueit I'. M.
Boakosa — MI'TY «MAMM», 2003.

5. Beibop cmaBoB. Meronuueckoe nocodue / mox penakuueit I'. M. Bonkosa — M.: MI'TY
«MAMMN», 2009.

6.00bpemMHbBIE HAaHOMaTepuambl. YueoHoe mocobue / I'. M. Bonkos — M.: KHOPVYC, 2011,
168 c.

4.3  DJeKkTpoHHbIe 00pa3oBaTe/bHbIE PeCypPChl

[IpoBenenue 3aHATUI U aTTeCTAMil BO3SMOXKHO B TUCTAaHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM
CHCTeMbI TUCTaHIIMOHHOTO o0yueHust yHuBepcutera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kaeapoii aIeKTpOHHBIX 00pa3oBaTesbHBIX pecypcoB (DOP) nmo Bcem paszzaenam nporpamMmal:



Hassanue DOP

Ccpuika Ha Kypc

Marepuanoseaenue u TKM

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

4.4  JluueH3HOHHOe W  CBOOOJAHO  pacHpoCTpaHsieMoe MPOrpaMMHOe
ol0ecrneueHue
Ne HaumenoBanue |Paszpadoruux I1O | JocTynHocTh Ccpuika Ha Enqunblii peectp
(mpaBoobJiagarten | (IMUEH3NOHHOE, | POCCHHCKHUX MPOrpamMM JJisi
b) cB0O0OAHO 9BM u B/l (mpu Hagau4un)
pacnpocTpaHsieM
oe)
1. MoitOduc 00O "HOBBIE JInneH3snoHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOI'M" 75
4.5 CoBpemennbie npodeccnoHalbHble 0a3bl TaHHBIX U UHPOPMAIMOHHBbIE
CIIPAaBOYHbIE CHCTEMbI
Ccbuika Ha
Ne HanmeHnoBanme JocTynmHocTh
pecypc
NudopmanuoHHo-cipaBoYHbIE CHCTEMbI
MHpopmanmontbie pecypchl CeTh | by /7 yywwy.consultant.ru JlocTyIHO
Koncynbrantlntoc
J1eKTPOHHO-0MOINOTEYHbIE CHCTEMbI
Jlanpb https://e.lanbook.c JlocTymHa B ceTH
om/ WuTepHer 6e3
OTpaHUYCHUHN
IPR Books https://www.iprbo HocTtymnHa B cetn
okshop.ru/ WuTepuer 6e3

OTpaHUYCHU I

IpodeccuonanbHbie 6a3bl JAHHBIX

HoJUTeMaTHYecKas pedepaTuBHO-
o6ubnuorpaduueckast
UHAyKOMETpHYECKast
(bubnuomeTpuyeckas) 6aza JTaHHBIX

ba3a naHHbIX Hay4HOI http://www.elibrary.ru JlocTynHO
AJICKTPOHHOU OMOIMOTEKH

(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com JlocTynHO



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/

S. MartepuajJbHO-TEXHHYECKOe 00ecneyeHne
Howmep O6opynoBanue
ayJIUTOPUHU
1313 HoyTt0yk, npoekTop, s3kpaH
6. MeTOI[I/I‘leCKI/Ie PERKOMEHIAUNA

6.1 MeToanyeckne peKOMeHAAIUN /ISl MPeNnoAaBaTeis 0 OPraHu3anuu
00y4eHust

6.1.1. IlpenonaBarenb OpraHu3yer MpenoJaBaHWe TUCHUIUIMHBI B COOTBETCTBUU C
TpeOoBanusiMu  "[lonoxeHuss 00 opraHu3anuu 00pa30BATEIBHOIO IpolLEcCa B MOCKOBCKOM
HOJUTEXHUYECKOM YHUBEPCUTETE U ero ¢puinnanax", yTBepKAEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2. Ha mepBOM 3aHATHHU MperojaBaTeslb JOBOAUT IO CBEJICHHS CTYICHTOB COJCpIKaHHUE
paboueil mporpammel aucuumiuHbl (PITJ) m mpenocraBiseT BO3MOXKHOCTh O3HAKOMJICHHS C
IIPOrpaMMoi.

6.1.3. IIpenonaBaTens 0coOEHHO OOpaIaeT BHUMaHUE CTYICHTOB Ha:

- BUIBI U (OPMBI TIPOBENCHUS 3aHATHHA MO JUCHUIUIMHE, BKIIOYAS TOPSIOK MPOBEICHHS
3aHATUH ¢ NMPUMEHEHHEM TEXHOJOTHH IMCTAHLIMOHHOTO OOYyYEHHUS M CHUCTEMbI JUCTaHIIMOHHOTO
00yuenust yausepcuteta (CIO mocnonurexa);

- BHJbl, COJEP)KAaHUE M IOPSNOK IPOBEACHMS TEKYIIEro KOHTPOJS YCIEBAaEMOCTH B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPE/ICTB;

- (hopMy, cojiepKaHue U MOPSA0K IPOBEIEHUS TPOMEKYTOUHOM aTTeCTallMi B COOTBETCTBUU
¢ ()OHJIOM OLIEHOYHBIX CPECTB, NpeaycMoTpeHHbIM PIT/I.

6.1.4. JloBoguT OO0 CBENEHHUS CTYAEHTOB TpauK BBINOJIHEHUS Y4eOHBIX paboT,
npeaxycMmorperHsix PIT/I.

6.1.5. HeoO6xonumo ¢ camMoro Havajga 3aHATHH PEKOMEHJIOBAaTh CTYAEHTaM OCHOBHYIO W
JIOTIOTHUTEIIBHYIO JIUTEPATypy U yKa3aTh MyTH JOCTYIA K HEH.

6.1.6. Brauane uinm B KOHLE CeMeCTpa JaTh CIHCOK BONPOCOB MJI IOJATOTOBKH K
POMEKYTOUHOM aTTecTanuu (3K3aMEeHy HITH 3a4€Ty).

6.1.7. Pexomennyercst ¢akt o3zHakomsieHus ctyaeHtoB ¢ PIIJI u rpadukom paGoThl
MUCHbMEHHO 3a(MKCUPOBAThH MOJMUCHIO CTYJIEHTA B JIUCTE O3HaKOMJIEHHUs ¢ conepkanue PIT/I.

6.1.8. IlpenonaBarenu, BeAyIIMH JEKIUOHHBIE W MPAKTHUECKUE 3aHATHS, JOJKHBI
COIIaCOBbIBaTh TEMATUYECKUN IUIaH NPAKTHUUECKUX 3aHATHI, HCIIOJIBb30BATh EIUHYIO CUCTEMY
0003HaueHH, TEPMHUHOB, OCHOBHBIX MOHATUN AUCIUITUHBI.

6.1.9. [Ipu moAroToBKE K JAOOPATOPHOMY 3aHSTHIO TIO TIEPEYHIO OOBSBIICHHBIX TEM

IpernojaBaTeNto HeoOXOIMMO YTOYHUTh IUIaH HUX TPOBEACHHUSA, MPOAyMaTh (OPMYJIHPOBKU U
coJiep’kaHue yueOHBIX BOIIPOCOB, BBIHOCUMBIX Ha 00CYKJI€HHE, 03HAKOMUTBCS C IEPEUHEM BOIIPOCOB
10 TEME CEMHUHAapA.

B xozme ceMuHapa BO BCTYIUTEJIBHOM CIOBE PACKPBITH NPAKTHUYECKYIO 3HAYMMOCTb TEMBbI
CEeMMHAPCKOT0 3aHATHA, ONPEACTUTh MOPSJI0K €ro MpOBEIEHHs, BpeMs Ha OOCYXKJEeHUE KaXKIOoro
yuebHoro Bompoca. [IpuMeHss (QpPOHTaJIbHBIM ONPOC JaThb BO3MOXHOCTh BBICTYIIMTH BCEM
CTyJIEHTaM, IIPUCYTCTBYIOLIUM Ha 3aHITHH.

B 3akmounTenpHOM YacTH CEMHUHAPCKOI'0 3aHATHA CJICAYCT IIOABECTH €I'0 UTOI'U: 1aTh OLICHKY
BLICTYHJ'ICHI/Iﬁ KaXI0ro CTyACHTa 1 yqe6H0171 T'pYyHIIbI B IICJIOM. PaCKpBITB TOJIOKUTCIIBHBIC CTOPOHLIL
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U HEJOCTaTKU MPOBEIEHHOTO CEMHHAPCKOTo 3aHATUsA. OTBETUTH HA BOIPOCH! CTYJEHTOB. BrinaTh
3aJJaHus JJIsl CAMOCTOSITENIbHOM pabOTHI MO MOATOTOBKE K CIEAYIOIIEMY 3aHITHIO.

Bo3MoxHO mTpoBeieHNE 3aHATUH U aTTECTalluil B TUCTAHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM
cucTeMbl auctaHimoHHoro ooydyenus ynusepcurera (CIO-LMS). Topsnok npoBeneHusi padboT B
JUCTAaHIIMOHHOM (popMaTe yCTaHABIMBACTCA OTACIBHBIMH PACHOPSHKEHUSMH MHPOPEKTOpa IO
y4eOHO paboTe u/Wiu IIEHTPOM y4eOHO-METOIMUECKONU PaObOTHI.

6.2 Meroanueckue yKa3aHus JAJIs1 00y4al0UIUXCsl M0 OCBOCHHUIO THCIUNIMHBI

6.2.1. CtyneHT ¢ camoro Havajia OCBOCHHUS JUCIHUILINHBI IOJDKEH BHUMATEITHHO O3HAKOMHUTCS
¢ paboueii mporpaMMoi JUCIUILTAHBIL.

6.2.2. CtyneHTy HEOOXOAMMO COCTAaBUTH JUIA ceOsi rpaduK BHIMOIHEHUS y4eOHBIX paldoT,
npenycmorpeHnbix PIIJ] ¢ yuérom TpebGoBaHU ApYyrux IUCIHUILIAH, M3Yy4YaeMbIX B TEKYIIEM
cemecTpe.

6.2.3. Ilpu npoBeAeHUH 3aHATUN U MPOLEAYpP TEKYIIEH M MPOMEKYTOUHON aTTeCTalluu C
UCTIOJIb30BAaHUEM HHCTPYMEHTOB WH(MOPMAIIMOHHON 00pa3oBaTeNbHON Cpeapl AMCTAHIIMOHHOTO
oOpa3oBanus yHuBepcurera (LMS wmocnonutexa) kak BO BpeMs KOHTakTHOM paloOTHI ¢
npernojiaBaTesieM, Tak W BO BpPEeMs CaMOCTOSTENBHOW pabOThl CTYIEHT IOJDKEH O0€CIednuTh
TEXHUYECKYI0 BO3MOXXHOCTh AMCTAHLIMOHHOTO TMOJAKIIOUEHUS K CHCTEMaM JAMCTaHIMOHHOIO
oOyuenust. [Ipym OTCYTCTBHMHM TakoH BO3MOXXHOCTH OOCYIHTH CHUTYalMI0 C IIPENoiaBaTelieM
JTUCIUTUIAHBI.

6.2.4. CamocrosiTenpHass paboTa SBISCTCS OOHUM W3 BUAOB YYeOHBIX 3aHATHH. llensb
CaMOCTOSITENIbHOM paboThl — MPAKTUYECKOE YCBOCHHUE CTYJIEHTAaMHU BOIIPOCOB, PACCMATPUBAEMBIX B
nporecce H3y4eHHs JUCIUTUINHBL

Bunbl BHEay IUTOPHON CaMOCTOSITENNEHOM paObOTHI:

- CAMOCTOATEBHOE N3YYEHUE OT/IEIbHBIX TEM AUCIUIUINHBL,

- MOATOTOBKA K JIGKIIMOHHBIM 3aHSTHSIM;

- MOAATOTOBKA K CEMHHAPaM H MPAKTUICCKUM 3aHATHSM;

JU1s BBIOJTHEHHUS JII0OOO0T0 BHJIa CAMOCTOATENbHOM paboThl HEOOX0AUMO IPOUTH ClIeayIOIINe
ITaITbI:

- OTpe/ieIeHNE eI CaMOCTOSITEbHON paboThl;

- KOHKpETH3allusl TI03HABATEeNILHON 3a/1auu;

- CaMOOIIeHKa TOTOBHOCTHU K CAMOCTOSITENIbHON paboTe;

- BEIOOp a/IeKBaTHOTO crioco0a IEeHCTBHSI, BEAYIIETO K PEHICHUIO 33]1auu;

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

- OCYIIECTBIICHHE B TIPOIIECCE BBIMOJHEHHUS CAMOCTOSTEIHHONH pabOTHl CaMOKOHTPOJIS
(MpOMEKyTOYHOTO U KOHEUYHOTO) PE3YIbTaTOB pabOThI, U KOPPEKTUPOBKA BBHIITOJIHEHUS PaOOTHI;

- pednexcust;

- IPE3EHTAIUS CAMOCTOSITEIbHON paboTHI.

1. DoH/| OLIEHOYHbIX CPECTB

7.1  Metoabl KOHTPOJISI U OLIEHUBAHMS Pe3yJbTATOB 00yUeHUs!
HJ'IH KOHTPOJIA YCIIEBACMOCTH U KQYC€CTBA OCBOCHHA NUCIHUITIIMHBI HaCTOHHIeﬁ nporpaMMoﬁ

MPEyCMOTPEHBI CIEAYIOIINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH ycreBaeMocTH (TeKYIUi KOHTPOJIb);
- IPOMEXKYTOYHAsI aTTeCTalus (IK3aMEH).
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7.2 lllkana u KpUTEpHUH OLIEHUBAHUS Pe3y/JIbTATOB 00yUeHHs NPH

NpoBeJIeHUN MPOMEKYTOUHOI aTTecTAlUN

MIxaJja oneHuBaAHUA

Kpurepun oueHuBanus

OT1ianyao

BrinonHens! Bce BUABI yueOHOU paboThl, IPEeTyCMOTPEHHbIE YUeOHBIM
mwiaHoM. CTyIEeHT JIEMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHUH,
HABBIKOB TIPUBEJIEHHBIM B TaONMIIAX IOKa3aTessAM, OIEepUpYeT
NpUOOPETEHHBIMU 3HAHUSAMH, YMEHUSMH, HaBbIKAMH, IPUMEHSIET UX B
CUTYyalUsIX MOBBIILIEHHOMN CIIOXKHOCTH.

Xopomo

BrinonHeHs! Bce BUIbI y4eOHOM paboThI, IPEeIyCMOTPEHHbIE YUeOHBIM
mwiaHoM. CTyJIEeHT JIEMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHUH,
HABBIKOB TIPUBEJCHHBIM B TaONMIIAX IOKAa3aTeNsAM, OMEepUpYeT
MpUOOPETEHHBIMHU 3HAHUSAMH, YMEHUSMH, HaBbIKAMH, IPUMEHSIET UX B
CUTYyallUAX OOBIYHOU CIIOKHOCTH. IIpy 3TOM MOTryT OBITH JOMYIIEHBI
HE3HAYUTENIbHbIC  OIMIMOKH,  HETOYHOCTH,  3aTPYAHCHHS  TIpU
AQHAJIMTUYECKUX ONEpaLMIX, MEPEHOCe 3HAHUH U YMEHUW Ha HOBBIE,
HECTAHAAPTHBIE CUTYAlUH.

Y 10BIETBOPUTETILHO

BrinonHeHs! Bce BUIBI y4eOHOUM pabOThI, IPEeIyCMOTPEHHbIE YUeOHBIM
wi1aHoM. CTyJEHT JEMOHCTPUPYET HEINOJHOE COOTBETCTBUE 3HAHMM,
YMEHHI, HaBBIKOB TMPHUBEACHHBIM B Ta0NMIaxX MOKa3aTessiM,
JIOTTYCKAIOTCSI 3HAYUTEIIbHBIE OIIMOKH, TIPOSIBIISIETCS HEJOCTATOYHOCTh
3HaHUW, MO PsAy TOKa3zaTenei, OOyYarolmuiics HCIBITHIBAET
3HAUUTENbHBIE 3aTPyJHEHUS] TPU ONEPUPOBAHUU 3HAHMSIMHU TIPH HX
MIEPEHOCE HA HOBBIE CUTYAIIHH.

He ynosierBopurenbHO

He BeimomHeH oauH wium  Oosnee BHJIOB y4yeOHOH  paloOThI,
NPEIYyCMOTPEHHBIX pabodell mporpaMMoi AuCHUIUTMHBL.  CTyneHT
JEMOHCTPUPYET HEIMOJHOE COOTBETCTBHE 3HAHUH, YMEHHH, HAaBBIKOB
NPUBEJICHHBIM B TaOJHIIAX MOKA3aTeNsIM, IOYCKAIOTCS 3HAUUTEIbHbIC
OLIMOKH, MPOSBJISIETCS OTCYTCTBUE 3HAHUN, YMEHUI, HABBIKOB I10 PAILY
noKaszareJiei, CTy/IeHT WCIBITHIBACT 3HAYUTENIbHbBIC 3aTPyAHEHUS TPH
ONEPUPOBAHNHU 3HAHMSMU U YMEHUSAMH IPU MX NEPEHOCe Ha HOBBIE
CHUTYAIHH.

7.3  OueHo4YHBbIE CpeCTBA

7.3.1. Texyuuii KOHTPOIb

Bunx pabotsl

dDopMa OTUYCTHOCTHU U TCKYLICTO

KOHTPOJIS

JlaGopatopHsbie paboTsl (mepeueHs | OpopmiieHHbIE OTUETHI (KYpHAaI) 1a00paTOPHBIX

1abopaTopHbIX paboT MpPECTABIIEH B 1I. paboT, npeaycMOTpEHHBIX paboyeil mporpaMmon
34.1) JUCUHUIIMHBI C OTMETKOW MpenoaaBaTest

«324TEHOY, €CITH BBIITOJTHEHBI 1 0(OPMIIEHBI BCE
paboTHI.
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KonTpomnpHas padota (mpumep [TucbMeHHBIE OTBETHI Ha 3aJjaHUsI KOHTPOJIbHOM
3aJJaHMii B TIPUIIOKEHUH 2) paboTHI, MPeTyCMOTPEHHON paboueit
MPOrPaMMOMN JUCUUILIMHBI C OLEHKON
IIPENO0/IaBaTelsl HE HUKE «YJIOBJIETBOPHUTEIBHOY.

TecTsl (MpUMEPHI TECTOBBIX [IpaBunbHBIE OTBETHI JABA BOIPOCA U3 TPEX B
3a1aHuil IPEACTAaBICHBI B IPUJIOKEHHUHU 2) | OJTHOM M3 BapHAHTOB TECTa.

7.3.2. [IpomexxyTouHas aTTecTanus

[IpomexyTouHass arrectamusi - (dK3aMEH) MPOBOJUTCSA MO OwieraM B YCTHOU Qopme.
PernameHT npoBeieHUS aTTECTALIUU:

- BpeMms Ui IOATrOTOBKM OTBETa Ha BOMPOCHI He Oonee 40 MUH.;

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

bunet cocTout U3 Tpex TEOPETUUECKUX BOIIPOCOB.

[lepeuens BOMPOCOB K SK3aMEHY MPHUBEACH B MPHIIOKEHUHU 2 K paboyeil mporpaMme.



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

Buabl yueOHoii padoThl, ®opm
BKJII0OYAsl CAMOCTOSITEJIbHYIO Buabl camocrosiTe/ibHON padoThI bl
padoTy CTyIEHTOB, CTY/ICHTOB aTrrecT

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 1 10
YYEHBIX B 00J1aCTH
MaTepUaIoBEICHUS.
MarepuanoBeeHue, Kak HaykKa,
M3y4arollas CBOMCTBA MaTepHaJIOB B
CBSI3H C UX COCTaBOM U CTPOCHHUEM.
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 1 10
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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 COCAUHEHUS.
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, MoJI0BUHYATHIE U OebIe.
CrpykTypa, cBOicTBa, 061aCTH
NPUMEHEHHUS U METObl IOJTyUEHUS
CEPBIX, KOBKUX U BBICOKOIPOYHBIX
YyTryHOB. MapKupOoBKa YyT'yHOB.

10

Tepmuuyeckass U XMMHKO-
TepMHYecKas 00padoTKa.

Bunel Tepmudeckoit 06paboTku
craneil. [IpeBpamenus rnpu Harpese
ctaimu. Poct 3epHa aycrenura,
HACJIEICTBEHHOE U JICWCTBUTEIBHOE

6-10

10
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3epHO B ctanu. [leperpes u
nepexor. IIpespaienue ayctenura
IIPU HENIPEPHIBHOM OXJIAXKICHUU.
Jluarpamma H30TEpMUYECKOTO
IIPEBpALIECHUS] ayCTEHUTA.
[lepnutHOE pEBpalleHHE.
MapTeHCcUTHOE NIPEBPALLEHUE U €TI0
ocobenHoctH. [IpeBpaienue npu
OTIIyCKE, CTPYKTYypa U CBOMCTBA
CTaJM NpH oTiycke. OTImycKHas
xpynkocts [ u Il pona.
[TpokanuBaeMoCTh U
3aKaTMBAeMOCTb CTald, (PaKTOpHI,
BJIMSIONIME HA IPOKAIMBAEMOCTb:
BJIMSIHUE JIETUPYIOIIUX 3JIEMEHTOB,
pa3mepa 3epHa ayCTEHUTA,
HEPACTBOPUMBIX KapOUI0B U
BKJIFOUeHHN. MeToauka
oTpezieNieHUs: KpUTHUECKOT O
JMaMeTpa 1o Auarpamme
IIPOKAJIMBAEMOCTH.

Pu3nyecKknue 0OCHOBBI XMMHKO-
TEPMHUECKON 00pabOTKH, TOHATHE O
kodpuuuente quddy3un. Bumpt
XUMHUKO-TEPMHUUECKON 00paboTKH

Jlabopamopnoe 3ansimue no meme
«3akanka u omnyck yenepooucmou
cmanuy

Jlabopamoproe 3anamue no meme
«Ilpoxanueaemocms cmaneiiy
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Jlabopamopnoe 3ansimue no meme
«Xumurxo-mepmuyecxas
obpabomkay

KoHcTpyKIHOHHBIE H
HHCTPYMEHTAIbHbIe MAaTEePHAIbI.
Knaccugukarus nerupoBaHHBIX
CTaJIeH 10 CTPYKTYypE B
HOPMAaJIM30BAaHHOM COCTOSTHUU
(mnarpamma I'nite). MapkupoBka
JIETUPOBAHHBIX CTaJIEH, UX
NPEeUMYIIECTBA 110 CPABHEHHIO C
yraepoauctbiMi. JledexTs
JICTUPOBAHHBIX cTaJied (¢ epHBIN
U3JI0M, (DJIOKEHBI, OTITYCKHAs
XpynKocTh). OCHOBHBIC TPEOOBAHMSI
K JISTHPOBAHHBIM KOHCTPYKITUOHHBIM
craism o 'OCT.
WNHCTpyMEHTaBHBIE YTIIEPOANCTHIE
U JIETUPOBAHHBIC CTAIN IS
PEXYIIEro HHCTPYMEHTA, COCTaB,
MapKHPOBKa, TepMHUYECKast
00paboTKa U 06JaCTH IPUMEHEHUSI.
TBepapie MOPOIIKOBBIC CTUIABBI JJISI
pexyiero nHcTpymenTa. Kepamuka.
CBepXTBepbie MaTepUaIbI.

11-12

10

Cray M cIUIaBBI € 0OCOOBIMH
CBOJiCTBaMH.

Bricokomnpounbie CTalIH.
MapTeHCUTHO-CTaperoune

13-14

10
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KOHCTPYKIMOHHBIE CTAJIU, KX COCTaB,
peKUMBI  00pabOTKM W  00JacTH
npuMmeHenud. CmnaBel ¢ 0c000
BBICOKOM HU3HOCOCTOMKOCTBIO,
COCTaB, MapKHpPOBKa, TepMHUYECKas
00paboTka u 00JaCTH MPUMEHEHHSI.
Hepxaseromue XPOMUCTBIE u
XPOMOHHKEJIEBbIE  CTajld, COCTaB,
MapKUPOBKa, TEPMHUYECKAs
00paboTka u 00JacTH NMPUMEHEHHS.
JKaporipounbsle cTamu W CIUIABBIL.
OcoOeHHOCTH MOBEACHUS CTalIH MPHU
Harpy3kax B OO0JacTH BBICOKHX
TeMIeparyp, Mpeaen JUIUTEeIbHOM
MPOYHOCTH, TIPEeAeN  IOI3YyYECTH.
TunoBbie CIUIaBBHI, COCTaB,
CTPYKTYypa, TepMooOpaboTKa,
CBOMCTBAa M 00ONACTH TPHUMEHEHHS.
CruiaBsl ¢ 3aIaHHBIMHA (QU3HYECKUMU
CBOMCTBaMHM. MarHuTtoMsarkue u
MarHUTOTBEP/IbIC CILUIABHIL.

LiBeTHBIE MeTALJIbI U CIJIABBI.

Mene u ee cBoiictBa. JlaryHu,
OpOH3BI OJIOBIHHCTHIC, KPEMHUCTHIE,
ATIOMUHHUEBBIC, OEPUILIIOBBIE; COCTAB,
obmacth  mpumeHeHus.  CruraBwl
CBHHIIAa H  0JOBa. Bba60ouThI,

CBHUHIIOBUCTBIE OpOH3bI,
AIIOMUHHUEBBIE MOALINITHUKOBBIE
CIUIaBbI TUISt JBUTaTenei
BHYTPEHHETO CTOpaHus,

TPUMCTAJUIMYCCKUE TIOJIINITHHUKH.

10
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AmoMuHHNIEI M €ro  CBONCTBA.
JIuTeiiHple aIOMHHHEBBIC CILIABHI,
obnactu npumeHenus. [ropattoMun,
COCTaB, PEXKIM TEPMUYECKON
0o0paboTku,  CBOiCTBa, oOmacTu
MIPUMEHEHUS.

Kommno3uumonHbie MaTepuabl
Krnaccudukanus KoMIO3UITMOHHBIX
MarepuaiioB. Pacnipenenenue
HaIPSDKEHUN MEXy MaTpuLen U
HarojiHuTeneM. CXeMbl
apmupoBanus. Kpuruueckas mmHa
BoJIOKHA. OCHOBBI pacyeTa CBOMCTB
KOMIO3UIIMOHHBIX MaTEPHAJIOB.
Buipl MaTpull 1 HaNoJHUTENEH
KOMIO3UIIMOHHBIX MaTEPHAJIOB.

15-16

10

Jlabopamopnoe 3anamue no meme
«Komno3zuyuonnvie mamepuanol

Hanomartepuanbl

OO1w1ast xapaKTepUCTHKA.
I'eomeTpuyeckne nmapameTpsl
HaHouacTull. McTopudeckue
npennocbuiku. Komnonanas xumus
KaK IpapoauTesIb HAHOTEXHOJIOTHH.
HN3menpuenme gactuil. CTeneHb
aucnepcHocTd. Kputnuecknii
JTUaMeTp HaHOYACTHII.
JucnepraiiioHHBIN c110cO0
MOJTyYEHUs AUCTIEPCHBIX YACTHI]
BeniecTBa. KoHaeHcanoHHbIN
C1oco0 Moy4eHHs! TUCIEPCHBIX
4acTULl BenlecTBa. TepMUHBI

17-18
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«CBEPXY-BHU3» U «CHU3Y-BBEPX).
HaHnooObekThI ceMelicTBa
bymnepeHoB. DHI0YIICPEHBI.
HanotpyOku. ['paden. ActpaneHsl.
TexHu4eckoe NpUMEHEHUE
HaHOpa3MepHbIX yacTull. COpOEHTHI.
Cencopsl. [Inenku. OMUTTEPHI.
CBepXnpoOBOIHUKH. XUMUYECKHE
CBOICTBA HAHOYACTHII.
MammHOCTpOUTENbHOE IPUMEHEHHE
HaHOYacTull. MeauumHcKoe
MPUMEHEHUE HAaHOYACTHII.
HanosniektpoHnuka.

Bcero yacoB nmo jucuMIJInHe

10
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[Tpunoxenue 2

®OHJI OHEHOYHBLIX CPEJICTB 11O JUCIHUIIJIMHE
«MaTepl/Ia.]'IOBeI[eHl/le»
Hampagsiienue moaroToBKH
15.03.01 MartepuasioBeieHuE
O6pa3zoBarenpHas mporpamma (mpoduitb MOATOTOBKH)
MamuHbI ¥ TEXHOJOTHHM 00pa00TKM MATEPUAJIOB 1aBJIeHUEM

IIpumep KOHTPOJIBLHOH PadOTHI
Bapuant Ne 1

1.HaueptuTe B Macmrabe nuarpaMmy COCTOSIHUS JKEJIE30-YTIIEPOAUCTHIX CIUIABOB HAa CTaHAAPTHOM
OnaHke, moctaBbTe OYKBeHHBbIE 0OO3HaueHus. HazoBute (a3pl U CTPYKTYypHBIE COCTaBISIONIUE B
KaKa0u obactu quarpamMmbl (Pa3sl 3aKTIOYATE B KBAIPATHBIE CKOOKH )

2. B xakux mpenenax wusMeHsercs xumuueckuit coctaB (%C) aycreHuTa mHpHU TMEPBUYHOMN
Kpuctaum3anuu croasa ¢ 1,8 %C? Kak Ha3pIBaeTcst 3TOT CIiaBa U KaKylo CTPYKTYpPY HUMEET MpHU
KOMHATHOM TeMIIepaType B COOTBETCTBUU C IMArpaMMOil skene30-yriaepoa?

3. Hanummre cxemy mnpeBpamieHusi s crainu, coxepxkaimeit 0,8 %C mpu temmneparype 727°C.
Vxaxute xumuueckuit coctaB (%C) mis ¢as, ydacTBYIOHIMX B 3TOM mpeBpamieHuu. UYro
NPEICTaBISIIOT 000 3TH (ha3pl, KaKyr0 UMEIOT KPUCTAUTMIECKYIO PEIIETKY U CBOWCTBA?

4. Hana cranp mapku Y10A. VkaxuTe Kiacc 3TOH CTalu MO KayecTBY (OOBIYHOTO KadecTsa,
KayeCTBEHHasl, BHICOKOKaUeCTBEHHAs), a TAaKXKe CpeJHee CojAepKaHHUEe yIiaepoaa U CTPYKTypy 3TOi
CTaJIM TP KOMHAaTHOW TEMIIEPATypEe B COOTBETCTBUU C TUAIPAMMOM JKEJIE30-yTIEPO.

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

Bonpocsl k 3k3aMeHny

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

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

3. unarpamma Fe-C. M3meHeHume XuMHYecKoro cocrtaBa ¢a3 B Ipolecce NEepBUYHOM U
BTOPUYHOM KPUCTAITU3AINH CTaIH 45

4. Jluarpamma Fe-C. M3meHeHme xXuMHYecKOro cocraBa ¢a3 B Tpolecce MEePBUYHON H

BTOPUYHOM KpHcTauM3anuu crainu 30

[TonsiTue o crinaBax. TBepble pacTBOPBI, MEXaHUUYECKHE CMECH, XUMUYECKHE COSMHEHUS

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

7. Jlmarpamma Fe-C. M3MeHeHme xuMuueckoro coctaBa (a3 B Tpolecce MEepBUYHON |
BTOPUYHOM KpHCTau3auu crasa ¢ 5 % C

8. Huarpamma Fe-C. M3MmeHeHMe XHMMHUYECKOTO cocTtaBa (a3 B Tpolecce IMEepBHYHOW U
BTOPUYHON KPHCTATU3AIMH cTanu Y 12

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

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

11. JImarpamma COCTOSIHHUS IBOMHBIX CILIAaBOB C OTPAHUYCHHON PacTBOPUMOCTHIO KOMITOHEHTOB B
TBOPOM COCTOSTHUH
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. Anarpamma Fe-C. Omnpenenenue xummuueckoro cocrana (a3 B cruiase ¢ 4,3 % C npu 1147°C
. Huarpamma Fe-C. Onpenenenne xumudeckoro cocrara ¢as cranu Y12 mpu 1100°C

. Imarpamma Fe-C. Onpenenenne xumudeckoro cocrana (a3 B case ¢ 0,8 % C mpu 727°C

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

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

. Hunarpamma Fe-C. M3MeHeHWe XHMMHUYECKOro cocTaBa (a3 B mpoliecce IMEpBHYHON U
BTOPUYHON KPUCTAJIIIU3ALMU CTAIU Y 8

Huarpamma Fe-C. M3meHeHue XMMHYECKOTO cocTaBa (a3 B Iporecce MNEPBUYHONW U
BTOPUYHON KpucTaym3anuu ciasa ¢ 3 % C

Huarpamma Fe-C. Onpenenenue xumudeckoro coctana (a3 B cmase ¢ 5,5 % C npu 900°C
Huarpamma Fe-C. M3MmeHneHme XMMHYECKOro cocrtaBa (a3 B mpolecce IMEepBHYHOW U
BTOPUYHOM KpucTaum3anuu ciasa ¢ 4,3 % C

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

Huarpamma Fe-C. Onpenenenne xumuueckoro 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. 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 HEOTPAHUYEHHOW PACTBOPUMOCTHIO KOMIIOHEHTOB
B TBEPJIOM COCTOSIHUH

Oco0eHHOCTH IBTEKTUYECKOTO MPEBPALLEHUS IBOWHBIX CIUIAaBOB

KpacHOMOMKOCTh ¥ XJIQIHOJIOMKOCTh CTanu. [IpU4MHBI BO3HUKHOBEHHUS U CIIOCOOBI
yCTpaHEHUs

Kpucrannuzamnus criaBos. [IpaBuio ¢das. [IpaBuino koHIIEHTpaImii
ATOMHO-KPUCTAJUIMUECKOE CTPOEHHE METauIOB. THIMBl KPUCTAIMYECKHX PELIETOK M X
XapaKTepUCTHKA

3aKOHOMEpHOCTH  Kpuctaumzauuud. CreneHb  NEpeoXJaXKJIEHUs, YHUCIO  LEHTPOB
KPUCTAITN3AIUHU, CKOPOCTTh POCTa KPUCTAIUIOB. AMOP(HBIE METAIIIIBI

HennputHas nukBanus. [[puauHb BOSHUKHOBEHHSI M CIIOCOOBI YCTPAHEHUS

JledekThl KPUCTAUTMUECKOTO CTPOCHHUsA. BiusHHUE MIOTHOCTH AMCIOKANMKA HAa MPOYHOCTH
MaTepuasoB

BnusHue creneHu mnepeoxsaXACHWs Ha Ipolecc Kpuctaumsauuu. CTpOeHHME CIHTKA.
3oHanpHas JIUKBAIHS

Brnusinue crenenu nepeoxiaxkIeHusl Ha BeNUYHHY 3epHa. MonudunrpoBanue
Pacumdposare mapky meramionponykuuu: XBIT m naTh ee XapakTepUCTHKY (Ha3BaHUE,
Ha3HaueHHe, CBOWCTBA, OCOOEHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

Pacumudposars mapky metamwtonpoaykuuu: IX15 u nate ee xapakrepuctuky (Ha3BaHHE,
Ha3HaueHUe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

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

Bnusinue nerupyronumx 31€MeHTOB Ha nojauMopdHoe mpeBpalieHue xenesa. Knaccupukanus
JETUPOBAHHBIX CTaJIEH

Pacimmdposars mMapky Mmertamnonponykuuu: BK8 u nmate ee xapakTepucTuky (Ha3BaHUE,
Ha3Ha4yeHHe, CBOIICTBAa, 0COOEHHOCTH CTPYKTYPhI U TEXHOJIOTUHN)

OcHoBHBIE TMOKa3aTenu (PU3UKO-MEXaHUYECKUX CBOMCTB MaTepHalioB MU METOJbl UX
onpenenenus (HB, HR, HV, oB, oT, 6, KCU)

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

Pacummdposare Mapky metamnonponaykiuu: CU1S5 u gath ee xapakTepuUCTHKY (Ha3BaHUE,
Ha3Ha4YeHHe, CBOIICTBAa, 0COOEHHOCTH CTPYKTYPhI U TEXHOJIOTUHN)
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PacimuppoBate Mapky weramnonpoaykuuu: Cranp 45 U g1aTh €€ 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 metaionpoaykuuu: 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 wmetamonpoaykiuu: Crane 08km u JaTh €€ XapaKTePUCTHKY
(Ha3HaueHue, KauecTBO, MecTonojoxkeHue Ha quarpamme Fe-C, ctpykrypa)

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

Pacmmudposars mapky Mmeramtonpoaykmun: TT8K6 u nath 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, 0COOEHHOCTH
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 HaHOMaTepHasioB. Pa3mepsl 3epeH (c10eB, BKIIOUEHUH, TTOD)
XapakTepHbIe U1 HaHoMaTepuaioB. OCOOEHHOCTH MEXaHUYECKUX CBOMCTB

HAaHOMAaTepPHAaJIOB.
[TpropuTeTHBIE HAMIPaBICHUS PA3BUTHSI HAHOTEXHOJIOTHUHU

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 YCIIOBHS PEATU3ALNH.
CniocoObl yMEHBIIEHUS TOPUCTOCTH HAHOMATEPHAJIOB.

.MeTOI[BI WHTEHCHUBHOU IJIACTUYECKOU I[e(bOpMaHI/II/I KPYUCHHUEM IO BBICOKUM JABJICHUEM U
pPaBHOHAKAIILHBIM YTJIOBBIM ITPECCOBAHUEM.

MeToapl KOHTPOJIIUPYEMOU KPUCTAITU3AINH U3 aMOP(HOTO COCTOSTHUS. THIIBI MOTydaeMbIX
CTPYKTYP B 3aBUCHMOCTH OT YCJIOBHIA 3aKAJIKH U3 KUKOTO COCTOSIHHS: OJTHO- 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

Saganue Ne 1

1. Yto Ha3pIBaeTCA CTPYKTYypOH MaTepuana?

a) IEPOXOBATOCTh MOBEPXHOCTH; 0) BUINMOE CTPOCHHUE; B) HATMYHE TPEIINH
2. Y10 Takoe XJIaJHOIOMKOCTE?
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a) yMEHBIICHUE TBEPAOCTH IIPU HU3KUX TEMIIeparypax; 0) OXpynurnBaHUe MaTepualia Mpu HU3KUX
TeMIIepaTypax; B) MPOYHOCTh MaTepHala 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 oxJnakI€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 JUIA:

a) KpUCTAJNIMYECKOT0 U3JIoMa; 0) BOJIOKHUCTOTO U3JIOMa; B) yCTaJIOCTHOTO U3JI0Ma

3. HarpeB ucmonb3yioT B mporiecce:

a) rmy0oKoro TpaBJieHus; 0) TpaBlieHHE peakTUBOM baymaHa; B) TpaBiieHHE peakTHBOM [ eliHa;

3aganue Ne 3

1. Kakyro KpUCTaNINYECKYIO PELIETKY UMEET Kene30 — y?

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

2. YTo npoucXoaUT IpU OXJTKICHUH 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
%

3ananue Ne 4

1. Kakas crane noaBepkeHa oTyckHo# xpynkoctH 11 pona?

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

2. KakoBo conepsxanue maprasia B cranu ['andunsaa?

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

3. Kak BIusOT GONBIIMHCTBO JISTHPYIONINX AJIIEMEHTOB Ha COJIep KaHUe yriepoia B mepauTe?
a) TIOBBIIAIOT COZEPKAHUE YTIIepo/ia; 0) MOHIKAIOT KOJMYECTBO YIepo/a; B) HE BIUSACT

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; B) HB, KCU

3. Ilpu kakoii Temrieparype MPOBOISAT OTIKUT IS TIOTYUYCHHUS TIEPIIUTHOTO KOBKOTO YyTryHa?
a) 750°C; 6) 850°C; B) 950°C



