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4
1. He.ﬂl/l, 3adaYM U INIAaHUPYEMbBIC PE3YJIbTAaThI Oﬁy‘leHl/Iﬂ Mo AUCHOUIIJIMHE

Lenv Oucyunnunsl - MO3HAHKWE TPUPOJBI U CBONCTB MAaTEpHAIOB, a TAKXKE METOIOB HX
YIPOYHEHHUs AJ1s1 HanOoJiee 3PPEKTUBHOTO HCIIOJIb30BAHMS B TEXHUKE.

3aoauu oucyuniunol.

- U3y4YEeHUE OCHOBHBIX IMOHATHH, TEPMUHOB U ONPEIC/ICHUI B 007aCTH KOHCTPYKIIMOHHBIX,
UHCTPYMEHTAIBHBIX U (PYHKIIMOHATIBHBIX MaTepHaaoB (MapKUPOBKa, CTPYKTYpa, CBOMCTBA);

- HW3ydYeHHWe COCTaBa, CTPYKTYPbl W CBOWCTB COBPEMECHHBIX METAUIMYCCKUX U
HEMETAUTHYECKUX MAaTEPUAIIOB;

- OCBOCHHE OCHOB TEPMUYECKOM, XHMHUKO-TEPMHUYECKON M TEPMOMEXAHUYECKOH 00pabOTKH;

- OCBOCHHE BHJIOB YIIPOUYHSIOIICH M Pa3ylPOUHSIONICH 00pabOTKK (OTHKUT, HOPMATH3ALIHS,
3aKajKa, OTIYCK, IEMEHTAIUS | JIp.);

- u3y4yeHHue (PU3MYECKON CYNIHOCTH SIBJICHHH, MPOUCXOAIINX B MarepHaiax B YCIOBHSIX
NPOM3BOJICTBA U IKCILTyaTallHH;

- OCBOEHHUE OCHOBHBIX CBSI3€H MEX/Ty CTPOCHHUEM MAaTePHAaIOB M HX CBOWCTBAMH (TBEPIOCTHIO,
IPOYHOCTHIO, H3HOCOCTOMKOCTBIO, IIACTUYHOCTHIO U JIP.);

- U3y4eHHe 00JaCTH MPUMEHEHHUS Pa3InYHBIX COBPEMEHHBIX MAaTEPHUAIIOB ISl H3TOTOBJICHHSI
POIYKIIHH.

Inanupyemvle pesyromamol 00yueHuss — TOITOTOBKA CTYICHTOB K JEATCIBHOCTH B
COOTBETCTBHUH C KBAIH(DHUKAIIMOHHOM XapaKTEPUCTUKON OakaiaBpa 10 HalpaBJIEHUIO, B TOM YHCIIE
dbopMHUpOBaHUE YMEHHIA IO CO3/IaHUIO, 00PabOTKEe W M3YUCHHUIO CBOMCTB M CTPYKTYPBI PA3IUUHBIX
MaTepHaoB.

OOyuenue 1O JIUCHMILIMHE «MarepuaaoBeCHUE» HampaBieHO Ha (OPMHPOBAHUE
y oOyuaromuxcs cieayomux komnerenimii B cootsercteun ¢ ®IOC 20.03.01 TexnochepHas

0€30MMaCHOCTD, yTBEPKAEHHBIM NTpuKazoM Muno6puayku Poccun 0T 25 Mast 2020 1. N 680:

Ko u HauMeHOBaHMe KOMIIETEHIIUH NHaukaTopsl J0CTHKEHHS
KOMIeTeHIHH
YK-2. CiocobeH onpeaensiTe Kpyr 3aiad B NYK-2.1.®opmynupyeT COBOKYIHOCTD 3a71a4
paMKax MOCTaBJIEHHOM IEJIN U BBIOUpaTh B paMKax IMOCTaBJICHHOM 11eJId MTPOEKTA,
ONTHUMAaJIbHBIE CIIOCOOBI MX PEIICHHUS], HICXOS | pellleHre KOTOPBIX 00eCIeunBaeT ee
U3 JIEUCTBYIOIINUX MTPABOBBIX HOPM, JIOCTHKEHUE

UMEIOLINXCS PECYPCOB U OTPaHUUEHUI
NVYK-2.2. Onpenensier CBSI3U MEXTY
MIOCTaBJECHHBIMH 3aJa4aMi, OCHOBHBIMHU
KOMITOHCHTaMH MPOEKTa ¥ 0’KUIaeMbIMHU
pe3yibTaTaMu €ro peain3aluu

NVYK-2.3. BeibupaeT ontuMaibHble CIIOCOOBI
IUTAHUPOBAHMSL, PACHIPEeNICHHsI 30H
OTBETCTBEHHOCTH, PELLIEHUS 3aja4, aHaJIn3a
Pe3yIbTATOB C YYETOM JAEHCTBYIOLIMX
IIPaBOBBIX HOPM, UMEIOILIUXCSl YCIOBUH,
peCypcoB U OTpaHUYECHUN, BOZMOXKHOCTEH
HCIOJIb30BAHUS

2.  MecTo IMCHUIUINHBI B CTPYKTYpe 00pa30BaTe/IbHOI NPOrpaMMbl

JlucumiinHa OTHOCHUTCA K dYacTH, (HOpMHpPYEeMOH YYacCTHHKAMH O0pa30BaTEIbHBIX
oTtHouieHui 6moka b1 «{ucuummuast (MOIyTN)».

JlucuuiiuHa B3aMMOCBSI3aHA JIOTHYECKH U COAEPKATETbHO-METOIUYECKU CO CIEAYIOUTIMHU
qucuuimHaMu 1 npaktukamu OOIT:



B o6s3arenshoi vactu (b 1.1):
- XuUMus
- Ousnka
- TexHOJOTUS MAIIMHOCTPOUTENIBHBIX IIPOU3BO/ICTB

B wacTu, popmupyemoii yqacTHukaMu odpa3oBarenbHbIX oTHomeHui (b1.2):
- OCHOBBI cllelIMabHON OLICHKH YCIIOBUM TpyAa
- OxpaHa Tpyaa;-
3. CTpykrypa u coaep:kaHMe JUCUMILTHHBI
OO01mmast Tpy1I0eMKOCTh TUCITUIUIMHBI COCTABIISCT 4 3aueTHbIe eHULEI (144 yaca).

3.1 Bupabl y4eOHoii padoTHI M TPYAOEMKOCTD

Ounas popma oOyueHus

Bux yue6Hoii paGoTor KoimuecrBo | CemecTpbl
n/n 4acoB 4
AyAUTOpPHBIEC 3AHATHS 36 36
B ToMm uucre:
1. Jlexuu 18 18
2. JlaGopaTopHbIe 3aHATHUS 18 18
CamocrosiTesibHas padoTa 36 36
B ToMm uucre:
1. [ToaroToBka k 1a00paTOPHBIM 18 18
3aHATUSAM
2. CamocTosiTeTbHOE U3yUeHUE 18 18
IIpomeskyTOYHAA aTTECTALMA
3advet/nud. 3aueT/7K3aMeH IK3aAMEH IK3aAMEH
Hroro 72 72

3.2 TemaruvecKuil IVIaH U3YYEeHH S IUCHUILINHBI

TemaTuyeckuii 11aH pa3MeNI€H B MPUIIOKEHUH | K pabodeid mporpamme.

3.3 Copepxanue TUCHUILIUHBI

Tema 1. BBoanasi yacrhb

3HaueHHe U 3aJa4d Kypca MarepuanoBeneHue. Poib MaTepualioB B COBPEMEHHOW TEXHHKE.
Kpurepun ouenku u BbiOOpa MaTepuanoB. PaboOThl OT€UECTBEHHBIX U COBPEMEHHBIX YYEHBIX B
obnactu marepuaioBefieHus. MaTtepuanoBeieHre, Kak HayKa, U3yJarolias CBOICTBa MaTepuasIoB B
CBSI3U C UX COCTAaBOM U cTpoeHueM. Kiaccudukanus matepuanos.

Tema 2. Puznko-MmexaHnveckne cBoiicTBa MmatepuaioB. CTpoeHue MaTepuaioB

Crpoenune wmatepuasioB. (OCHOBHBIE TMOHATHS O CBOMCTBax MaTepUaoB. ATOMHO-
KPUCTAJUTMYECKOE CTPOCHHUE METAUIOB, H30TPOIUsA, AaHU30TPOIus, KBazuuzorponus. [lytu
MOBBILICHHS POYHOCTH MeTaIIoB. Kpucrannuzaiys MeTaljioB nepBUYHasi U BTOpUYHAS.



Tema 3. Teopus criiaBoB

ITonsaTus o crraBax. TBep[[I)IG PacTBOpPbI, MEXaHNYCCKUC CMECHU, XUMUUYCCKHUE COCINHCHU.
JuarpamMma COCTOSHUSL JK€I€30-LIEMEHTUT. XapaKTepUCTHUKU KOMIIOHEHTOB. CTpyKTypHBIE
cocTaBisomMe M ¢a3pl Ha TUarpaMMe xene3o-ieMeHTUT. Kiaccudukamus craneil mo crnocoOy
MIPOU3BOJICTBA, HA3HAYCHUIO U Ka4eCTBY. MapKUpOBKa YIJIepOIUCThIX cTaneil. UyryHsl ¢ rpadurom,
MOJIOBUHYATHIC U Oernbie. CTPYKTypa, CBOMCTBA, 00JIACTH MIPUMEHEHUS M METO/IBI IIOTYICHHS CePhIX,
KOBKHX U BBICOKOTIPOYHBIX YYyT'YHOB. MapKUpOBKa UyT'YHOB.

Tema 4. Tepmuyeckasi 1 XUMHKO-TepMHYeCcKasi 00padoTka

Buner Tepmuyeckoit o0pabotku craneil. [lpeBpamieHuss mpu HarpeBe ctamu. PocTt 3epHa
ayCTEHUTAa, HACJIEJACTBEHHOE U IEUCTBUTENIBbHOE 3epHO B cTanu. Ileperpes u nepexor. [Ipepanienue
ayCTEHUTa IIpM HENPEPBIBHOM OXJAXIACHUU. JlparpamMma H30TEPMHUYECKOrO IpEBpalICHUS
aycrenuta. IlepnutHoe mpeBpamieHue. MapTeHCUTHOE TMpEBpalleHHE U €ro OCOOEHHOCTH.
[IpeBpaienue npu OTIycKe, CTPYKTypa U CBOMCTBA cTainu npu otmycke. OTmyckHas XpynkocTs I u
II pona.

[IpokannBaeMOCTh M 3aKaJIMBAEMOCTb CTalM, (PAKTOPHI BIHUAIOIIME HA IPOKAIUBAEMOCTH:
BJIMSTHUE JICTUPYIOLUX OJJIEMEHTOB, pa3Mepa 3epHa ayCTeHWTAa, HEPACTBOPUMBIX KapOHIOB H
BKJIFOYEHUH. MeToiuKa OIpeAesIeHAs] KpUTUYECKOr0 IUaMETpa 10 AuarpaMMe IpoKaIuBaeMOCTH.

OU3NYeCKUe OCHOBBI XHMHKO-TEPMHUYECKON 00paboTKH, TMOHATHE O KOdPPUuIeHTe
g dy3un. Buabl XUMHKO-TEepMHUYECKONH 00padOTKH

Tema 5. KoHCTpYKIIMOHHBIE 1 HHCTPYMEHTAIbHbIE MaTePUAJIbI

Knaccudukanus nerMpoBaHHBIX CTaje MO CTPYKType B HOPMAJIM30BAaHHOM COCTOSIHUHU
(mnarpamma ['mife). MapkupoBKka JErMpOBaHHBIX CTajleil, UX MPEUMYIIECTBA MO CPaBHEHHUIO C
yriepoaucteiMi. JlepekTsl nerupoBaHHBIX craned (mmdepHbIid u3710M, (IOKEHBI, OTITyCKHAS
XpynKocTh). OCHOBHbBIE TPEOOBAHUS K JIETUPOBAHHBIM KOHCTPYKIIMOHHBIM cTajisiM 1o ['OCT.

WNHcTpyMeHTallbHBIE YIIEPOAUCTBIE U JIETUPOBAHHbBIE CTANM JJI PEXKYLIETO MHCTPYMEHTA,
COCTaB, MapKHpOBKa, TepMHUYecKass 00paboTka M 00JIacTH MpUMEHEHHA. TBepible MOPOILIKOBbIE
CIUIaBbI JJIs pexylero uictpymenra. Kepamuka. CBepXTBepable MaTepUabl.

Tema 6. Ctayin U c11aBBI € 0COOBIMH CBOMCTBAMM

Bricokonpounsle cranu. MapTEeHCUTHO-CTaperolue KOHCTPYKIMOHHBIE CTalld, UX COCTaB,
pexxuMBI 00paboTKH U 001acTH mpuMeHeHus1. CIaBbl ¢ 0C000 BBICOKON H3HOCOCTOHKOCTBIO, COCTAB,
MapKHUpOBKa, TepMuyeckas oOpaboTka M obOnactu npuMmeHeHus. HepikaBerolye XpoMmHCTbIE U
XPOMOHHKEIIEBBIE CTaIH, COCTaB, MAPKUPOBKA, TEPMUYECKas 00pabOTKa W 00JIACTH MPUMEHEHHUSI.
XKaponpounsle cTanu u cruiaBbl. OCOOEHHOCTH MTOBEICHHS CTAIHM IIPU HAarpy3Kax B 001aCTH BHICOKUX
TEeMIIeparyp, npenen UIMTeTbHOW MPOYHOCTH, MpeAed MOI3y4ecTd. THIOBBIE CIUIaBbl, COCTaB,
CTPYKTypa, TepMooOpaboTka, cBolcTBa M oOmactu mnpuMmeHeHus. CrjaBsl € 33JaHHBIMU
(1)I/I3I/I‘~I€CKI/IMI/I CBOMCTBaAMHU. MaruuToMsrkie 1 MAarouTOTBCPAbIC CILIABBI.

Tema 7. IIBeTHBIE MEeTAJJIBI M CILJIABBI

Menr u ee cBoiictBa. JlaTyHW, OpOH3bI OJIOBSHUCTBIC, KPEMHHCTHIC, ATIOMHUHUCBBIC,
OCpHIIIIOBBIC; COCTaB, 00iacTH mpuMeHeHus. CIulaBel CBHUHIIA W OJI0OBA. baOOWTHI, CBUHIIOBHUCTHIC
OpOH3bI, ATOMUHUEBBIC TMOIIMITHUKOBBIE CIUIABBI [IJIsi JBUTaTEJICl BHYTPEHHEro CropaHwus,
TPUMETAJUIMYECKUE TTOMIIUITHUKNA. AJTIOMUHUNA U €ro CBOMCTBA. JIUTEHbIE alFlOMUHHUEBBIE CIJIaBHI,
obnacTu mpUMEHEHUs. J[IopaTFoMiH, COCTaB, PEKUM TEPMHUIECKONH 00pabOTKH, CBOMCTBA, 00JIACTH
MIPUMEHEHUSI.

Tema 8. Komno3nunoHHble MaTepuaJibl
Knaccudukanmss KOMIO3MIMOHHBIX MaTepUaliOB. PacmpeneneHne HanpsHKCHUHA MEXITy
MaTpuLel 1 HanosnHuTeneM. Cxemsl apmupoBanysi. Kputudeckast 1Ha BosokHa. OCHOBBI pacdeTra



CBOICTB KOMITO3MIIMOHHBIX MAaTCpraIoB. BI/I[[LI Marpun u HaIlOJTHUTEICH KOMITO3UITMOHHBIX
MaTcpuajioB.

Tema 9. HanomaTtepuaJibl

OO6mass xapaktepucTuka. ['eomerpuyeckue mapaMeTpbl HaHouacTHll. Fcropuueckue
npeanocbuiki. KosutouaHnas XuMHsl Kak TpapoAauTesb HAHOTEXHOJIOTHHU. M3MelbueHHe YacTHil.
Crenenp pucnepcHoctd. Kputuyeckuit auamerp HaHouacTull. JlucrepraliioHHBIA CHOCOO
MOJIy4eHUsI AUCIEPCHBIX YacTUIl BemecTBa. KOHACHCAIIMOHHBIA CITOCO0O MONYYEHUsT JUCTIEPCHBIX
YacTHI[ BeUIeCTBA. TEpPMUHBI «CBEPXY-BHU3» U «CHHU3Y-BBepX». HaHOOOBEKTHI cemeicTBa
dymnepenoB. Dunodymiepensl. HanorpyOoku. ['paden. Acrpanensl. TexHUYeckoe NPUMEHEHHE
HaHopa3MepHbIXx uacTull. CopOeHtbl. Cencopwl. [lnenku. Omutrepbl. CBEpXIPOBOIHUKHU.
XUMUYECKUE CBOMCTBA HAHOYACTUL. MaIIMHOCTPOUTEIBPHOE MPUMEHEHUE HAHOYACTHLL.
MenuuuHckoe npuMeHeHne HanoyacTul. HanosnekrpoHuka.

3.4 TemaTnka cCeMUHAPCKUX/MPAKTHYECKUX U JIa0OOPATOPHBIX 3aHATHI

3.4.1. JlJaGopaTopHBbIE 3aHATHUS

Jlaboparopuoe 3anatue Nel «MakpoaHanus crajuein»

Jlaboparoproe 3ansTHe No2 «MuKpoaHaIIU3 CTaICi

Jlaboparopuoe 3anstue No3 «YTIiepoucThie CTaI

JlaGopatopuoe 3anstue Ned «UyryHbD»

Jlaboparopuoe 3ansTue Ne5 «3akanka v OTIIYCK yII€pOAUCTON CTaIN»
Jlaboparoproe 3ausiTue No6 «IIpokamuBaeMoCTh cTanei»
Jlaboparopuoe 3ausitue No7 « XuMuUKO-TepMudeckas o00padoTka»
Jlaboparoproe 3ansiTue No§ «JlerupoBaHHBIC CTAII

Jlaboparoproe 3ansiTre No9 «KOMITO3UITMOHHBIE MATEPUAITBD)

3.5 TemaTuka KypcOBbIX IPOEKTOB (KYPCOBBIX padoT)
KprOBLIe pa6OTBI 10 HaHHOﬁ AUCHUIINIMHE HE TPEAYCMOTPCHBI.

4. Y4eOHO-MeTOAMYECKOE M MH(OPMAILITMOHHOE o0ecTiedeHmne
4.1 OcHoBHas qUTEpaTypa

1. MarepuanoBenenue. Y4eOHUK AJis CTyA. BbIcil. y4eb. 3aBenenuii / . M. Bonkos, B. M.
3yeB — M. : uznatenscTBO Akanemus, 2011, 400 c.

4.2  JlomosHUTeJLHAS JUTEpPaTypa

1. MatepuanoBenenue. YueOHuk s By3oB / moa penakuueit b. H. Ap3amacosa, I'. T
Myxwuna / ApzamacoB b. H., Makaposa B. U., Myxun I'. I'. u ap. — M. : uzgarenscteo MI'TY um.
H. O. baymana, 2001, 648 c.

2. Teopus craBoB. Meroanueckue ykasanus / mox penakmueii [. M. Bonkosa — MI'TY
«MAMM», 2005.

3. Tepmuueckas o6paboTka craneit. Meronndeckue ykazanus / mox pepakuueit . M.
Boakosa — MI'TY «MAMM», 2008.



4. MammHOCTpOHTENbHBIE MaTepraibl. MeToanueckue ykaszanus / moja peaxmueid I'. M.
Boakosa — MI'TY «MAMM», 2003.

5. Be1bop crmaBoB. MeTtonudeckoe mocooue / mon penaknuei I'. M. Bonkosa — M.: MI'TY

«MAMM», 2009.

6.00beMHBIC HAHOMaTepUaibl. YueoHoe nocodue / I'. M. Bonkos — M.: KHOPVYC, 2011,

168 c.

4.3

JJIeKTPOHHBIE 00pa30oBaTe/ibHbIe pecypehl

[IpoBenenue 3aHATUI U aTTeCTaIMil BO3MOXKHO B AMUCTAHIIMOHHOM (hopMaTe ¢ MpUMEHEHUEM
CUCTeMBl JTUCTaHIMOHHOTO o0y4deHusi yHmBepcuteta (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadepoi 2IeKTPOHHBIX 00pa3oBaTesbHBIX pecypcoB (DOP) mo BceM pazaenam nporpaMmbl:

Hazsanue 50P

Ccbuika Ha Kypc

MarepuanoBenenue
TepMuueckas o0paboTka

u | https://online.mospolytech.ru/course/view.php?id=4824

4.4 JluueH3MOHHOe W  CBOOOJAHO  PpacHnpocTpaHsieMoe  NPOrpaMMHOeE
ob0ecnieyenune
Ne HaumenoBanue | Pazpadoruuk IO | JocTynHocTh Ccbuika Ha Enunbliii peectp
(npaBooOaagares | (IMIEH3UOHHOE, | POCCHIICKMX MpoOrpamMm st
b) CB00OIHO 9BM u B/l (npu naanuunu)
pacnpocTpansieM
oe)
MoitOduc OO0 "HOBBIE JlnneH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_1d=9433
TEXHOJIOI'M" 75
4.5 CoBpemeHHble NpogeccHOHANbHbIE 0a3bl JAHHBIX U MH(OPMALMOHHbIE
CIIPABOYHbIEC CUCTEMbI
Ccbuika Ha
Ne HaunmenoBanue JoctynHocTh
pecypc
NudopManmoHHO-CIIPABOYHbIE CHCTEMbI
1. | Mndopmanmontbie pecypert Cern http:// www.consultant.ru JlocTymHo
KoncynprantlLimtoc
DJIeKTPOHHO-0HOJINOTEYHbIE CHCTEMbI
Jlanp https://e.lanbook.c JlocTyrHa B ceTr
L. om/ Wurepuer 6e3
OTpaHUYECHUIN
IPR Books https://www.iprbo JlocTymHa B ceTr
2. okshop.ru/ Wurepuer 6e3

OTpaHUYEHUI



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/

IIpodeccuonanbublie 6a3bI JAHHBIX

basa nanHbIX HayqHOU http://www.elibrary.ru JocTtynHo
1. | snexTponHOit GuGTHOTEKH

(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com JlocTynHo

noJuTeMaTHueckas peepaTuBHO-
2. | 6ubmuorpaduyeckas
WHAyKOMETpUYCCKAsI
(bubnmomeTpuyeckas) 6a3a JaHHBIX

5. MarepuajabHO-TEXHH4YECKOe olecredeHne

Howmep
ayJIMTOpUU

O6opynoBanue

1313

Tsepaomep Poksenna TP 5006 (1mt.)
IIpoexTtop + 3xpan
Mukpockorr MUM-7 (7 miT.)

1304

Muxpockon ZASILACZMIKPOSKOPOWYtypTVO 6/20 — 6 wT.
Muxkpotsepaomep [IMT-3M (2 mit.)

Jlyna bpunemnns — 6 mr.

Muxkpockon AJIbTAMU (4 mit.)

NEXSYS ImageExpert™ Sample 2 [Iporpamma /17151 KaueCTBEHHOTO aHAIH3a
N300paXeHUI CTPYKTYp METO/IOM CPAaBHEHUS C 3TAJOHHBIMU LIKaJIaMHU
Muxkpockon Axiovert 40MAT — 1 mr.

1316

Muxkpockon AJIbTAMMU (1 wT.)
Muxkpockorr MUM-7 (1 mit.)
Tsepnomep Cynep- Poksenn TKC-1M
IIpoekTop

1307

Onexrporneus (Habeprepm 1280°) — 1 mr.

Onexrponeds (Cuon 1100°) — 2 .

Onexrponedsb (I[TK-PK-10/12 1280°) — 1.

Teepnomep «bpunemib» Th5004 — 2 .

Tsepaomep Poksemnna TP 5006 — 1 wrT.

[Teusr mydenpnas [IM-10 — 2 .

[MomupoBaneHsiii craHok StruersTegraPol- 11 - 1 mr.

Otpesnoii cranok StruersLaboton — 3 -1 mit.

VYcranoBka Juist anexkTpoTpasieHus Struers Lectro Pol -5. (1 mwt.)
Otpesnoii cranok (1 mit.)

YcTaHoBKa Juis 3arpeccoBky 006pa3uos (1 mr.)

Bonbsr™merp — 4 mrt.

doTorniekTpuueckuit konopumetrp KF-77

[THeBMaTH4eckuii nUM(HOBATEHO-NOIMPOBATBHBIN cTaHOK P-20FS-1-R5
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6. MeToanuyeckue peKOMeHAalul

6.1 MeToanueckue peKOMeHAAIUH /1JIsl IPenoaaBaTeisi N0 OPraHu3alun
o0yyeHust

6.1.1. IlpenomaBaTenb OpraHu3yeT IMpernojaBaHUE AUCIHUIUIMHBI B COOTBETCTBUU C
TpeboBanusimu "[lonoxkenust 00 opraHuzanuu 0O0pPa30BATEIBLHOTO IpPOllEcCa B  MOCKOBCKOM
NOJMTEXHUYECKOM YHUBEPCUTETE U ero (huimanax", yTBepKAECHHBIM PEKTOPOM YHHUBEPCUTETA.

6.1.2. Ha mepBOM 3aHSTUU TpernojiaBaTelb AOBOAHUT JO CBEJCHUS CTYACHTOB COACpKAHHE
paboueii mporpammel guctuiinHbel (PII]) u mpemoctaBisieT BO3MOXHOCTh O3HAKOMIICHHS C
MIPOTrpaMMOH.

6.1.3. [IpenogaBaTens 0cOOEHHO OOpaIlaeT BHUMaHUE CTYACHTOB Ha:

- BUABI M (GOPMBI MPOBEACHUS 3aHATHH MO AUCHMILIUHE, BKJIIOYAs MOPSAOK MPOBEACHUS
3aHATUI C MPUMEHEHUEM TEXHOJIOTUH JMCTAHIIMOHHOTO OOYYEHHS W CHUCTEMBI TUCTAHIIMOHHOTO
oOyuenus ynusepcuteta (CJJO Mmocnonurexa);

- BUJBI, COJACpKAHWE M TOPSAOK IPOBEACHHUS TEKYIIET0 KOHTPOJS YCIIEBAEMOCTH B
COOTBETCTBUU C (POHJIOM OIICHOYHBIX CPE/ICTB;

- hopmy, comeprkaHue U MOPSAOK IPOBEICHUS MPOMEKYTOYHOHN aTTECTAl[N B COOTBETCTBUHU
¢ (OHJIOM OLIEHOYHBIX CPEACTB, peaycMoTpeHHbIM PIT/I.

6.1.4. JloBomguT OO0 CBENCHHS CTYACHTOB TpaduK BBIIOJHEHUS Y4EeOHBIX padorT,
npenycmorpenHbix PIT/I.

6.1.5. HeobxonuMo ¢ camoro Havajga 3aHSTHM PEKOMEHJ0OBAaTh CTYJIEHTaM OCHOBHYIO WU
JOTIOTHUTEJILHYIO TUTEPaTypy U yKa3aTh MyTH JOCTYIA K HEH.

6.1.6. Bnauane uinum B KOHLE CeMecTpa JaThb CIHCOK BOMNPOCOB JUIsl IOATOTOBKHU K
MPOMEXKYTOUHOM aTTecTaliy (IK3aMeHy WIH 3a4€Ty).

6.1.7. Pexomenayercs ¢akt o3zHakomiieHust cTyaeHtoB ¢ PIIJI u rpaduxom paboTsi
MUCHbMEHHO 3a()KCUPOBATH MOIMUCHIO CTYACHTA B TUCTE O3HaKOMJIeHHs ¢ conepskanue PIT/I.

6.1.8. IlpenomaBaTtenu, BeIyIIM JIEKIIMOHHBIE W TMPAKTUYECKUE 3aHATHUA, JOJIKHBI
COTJIACOBBIBaTh TEMATUYECKUN IUIaH NPAKTHUYECKUX 3aHSATHUM, HCIIOJIB30BATh EIUHYIO CHCTEMY
0003HaYCHHIA, TEPMHUHOB, OCHOBHBIX IMOHSITHI AUCITUTUTAHBIL.

6.1.9. Tlpy moAroToBKE K JIAOOPATOPHOMY 3aHSTHIO IO TIEPEYHIO OOBSIBICHHBIX TEM

IPENoIaBaTel0 HEOOXOIUMO YTOUHUTH IUIAH WX MPOBEIACHUSA, MPOIyMaTh (OPMYIHPOBKH H
coJiepKaHne y4eOHBIX BOIPOCOB, BBIHOCHUMBIX Ha 00CYX/IeHUE, 03HAKOMHTHCS C IEPEYHEM BOIIPOCOB
II0 TEME CEMHUHAapA.

B xozme cemMuHapa BO BCTYNUTEIBHOM CIIOBE PACKPBITh NMPAKTUYECKYH) 3HAYMMOCTH TEMBI
CEeMMHAPCKOI0 3aHATHSA, ONPEIETUTh MOPAAOK €ro MpOBEAEHUs, BpeMs Ha OOCYKIEHHE KaXKJ0ro
yuebHoro Bompoca. IIpumeHss GpOHTaIbHBI ONpPOC JaTh BO3MOYKHOCTh BBICTYIHUTbh BCEM
CTyJIEHTaM, IIPUCYTCTBYIOLIUM Ha 3aHATHUH.

B 3axmrounTenbHON YacTH CEMHUHAPCKOTO 3aHATHUS CIEIYEeT MTOJIBECTH €T0 UTOTH: JaTh OL[CHKY
BBICTYIUICHUI KaXKIO0T0 CTYJEHTa U y4eOHOU TPYMIIHI B IIeIOM. PacKpBITh MOIOKUTEIHHBIE CTOPOHBI
¥ HEJIOCTAaTKU MPOBEIEHHOTO CEMHHAPCKOTro 3aHATHsA. OTBETUTH Ha BOIPOCH CTYACHTOB. Bhioath
3a/laHus JJIsl CAMOCTOSITENIbHOM pabOTHI 110 MOATOTOBKE K CIEAYIONIEMY 3aHATHIO.

Bo3moxHO npoBeieHNE 3aHATUH U aTTeCTalUil B IUCTaHIMOHHOM (opMaTe C IPUMEHEHUEM
cUCTeMBbl TUCTaHUUMOHHOro o0ydenus yHusepcurera (CLO-LMS). Ilopsok npoBeneHus: pabot B
JTUCTaHIIMOHHOM (popMaTe yCTaHABIMBAETCS OTICIBHBIMH PACIOPSHKCHUSMH IPOPEKTOpa I10
yueOHoli paboTe U/Uiu EHTPOM yueOHO-METOINYECKOM PaboThlI.
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6.2 MeroauyecKue YKa3aHUA JJI5 00yUAIOIIUXCS 10 OCBOCHHUIO TN CIUIINHBI

6.2.1. CtyneHT ¢ caMoro Hayajaa OCBOCHUS IUCIHUIUIUHBI IOJDKEH BHUMATEIbHO 03HAKOMHUTCS
¢ paboueit mporpaMMoii JUCIUTUIUHBL

6.2.2. CTyneHTy HEOOXOIMMO COCTaBUTH A ceOs rpaduk BHIMOIHEHUS Y4eOHBIX padoT,
npexycmorpeHHbix PIIJ] ¢ ydu€rom TpeGoBaHMU APYrMX IUCHHIUIMH, M3y4aeMbIX B TEKYyIIEM
ceMecTpe.

6.2.3. Ilpu npoBeaeHUM 3aHATUN U MPOLEAYp TEKYLIEH M NMPOMEKYTOUHON aTTECTAlUU C
HCIIOJIb30BaHUEM HWHCTPYMEHTOB HH(OPMAalMOHHOW 00pa30BaTEeIbHON Cpeibl TUCTAHIIMOHHOTO
obOpazoBanus yHuBepcurera (LMS MocmomuTexa) Kak BO BpeMsl KOHTAKTHOW pabOTHl ¢
npenojaBaTeNieM, Tak U BO BpEeMsl CaMOCTOSTEIbHOW pabOThl CTYIEHT JOJDKEH O00eCledHTh
TEXHUYECKYI0 BO3MOKHOCTh JAUCTAHIIMOHHOTO TOAKIIOYEHUS K CHCTEMaM JIUCTAHIIMOHHOTO
oOyuenusa. IIpu OTCYTCTBUM Takoil BO3MOXKHOCTH OOCYIUTh CUTYyallMI0 C TpernojaaBareieM
JHUCIUIIINHEL

6.2.4. CamocrosiTennbHasg paboTa sBIsETCS OOHUM M3 BUAOB ydeOHBIX 3aHATUH. llenb
CaMOCTOSITEIILHON pabOThI — MPAKTUIECKOE YCBOCHHUE CTYJICHTAMHU BOIPOCOB, PACCMATPHUBACMBIX B
MpoLecce U3yYEHUS TUCHIUTIITHBIL.

Busl BHeay TUTOPHOI caMOCTOSATENbHON paOOTHI:

- CAaMOCTOSITEIbHOE N3yYEHUE OTACIbHBIX TEM JUCIUILINHEI,

- IOJArOTOBKA K JIEKIIMOHHBIM 3aHATHUAM;

- MMOJrOTOBKA K CEMUHApaM U MPAKTHUECKUM 3aHATHUSIM;

J1J1s1 BBITIOJIHEHUS JTI0OOT0 BUJIAa CAMOCTOSITEIbHON paboThl HEOOXOAUMO MPOUTH CIEAYIOIINE
JTaIbI:

- OIIPECIICHUE IIETH CAMOCTOSATEILHON PaOOTHI;

- KOHKpETHU3alKsl T0O3HABATEIbHOM 3a/1a4u;

- CaMOOIIEHKa TOTOBHOCTH K CAMOCTOSITEIIbHON paboTe;

- BBIOOP aJICKBATHOTO CIIO0c00a JACUCTBHS, BEAYIIETO K PEIICHHUIO 33/1a4H,

- IUTAHUPOBAHKE PaOOTHI (CAMOCTOSATEIIHHOM HIIH C TIOMOIIBIO TIPETIOIaBaTeIs ) HAJl 3a/IaHUEM;

- OCYIIECTBJIEHHE B IMPOIIECCE BBIMOJHEHUS CAaMOCTOATEIbHON pPabOThl CaMOKOHTPOJIS
(MpOMEKyTOYHOT'O M KOHEYHOT0) Pe3yIbTaTOB PadOThI, U KOPPEKTUPOBKA BBHITIOIIHEHUS paOOTHI;

- pedaekcus;

- PE3EHTAIIUS CAMOCTOSATEILHON PaOOTHI.

7. DoH/ OLICHOYHBIX CPEACTB

7.1  Meroabl KOHTPOJISA M OLICHUBAHMS Pe3YJIbTATOB 00y4eHH S
JIo1st KOHTPOJIS yCIIEBaeMOCTH M Ka4eCTBA OCBOCHHMS TUCIIUIUIMHBI HACTOSIIEH TPOrpaMMOin

IPEyCMOTPEHBI CIEAYIONINE BUAbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEeH yCcIIeBaeMOCTH (TEKYIIHI KOHTPOIIb);
- IPOMEXKYTOYHAS aTTecTalus (3a4er).

7.2 IlIkana ¥ KpUTEPUH OLECHMBAHUS Pe3yJIbTATOB 00y4eHHs NPHU
NPOBEACHUH NPOMEKYTOYHOM ATTECTANMHI
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Ixanxa
OLlCHUBAHUA

Onucanue

BrimonHensl Bce BuAbl Y4eOHON pabOThI, MPEeIyCMOTPEHHBIE MPOTrPaMMOM.
CTtyaeHT JEMOHCTPUPYET COOTBETCTBHE 3HAHUM, yMEHUH, HAaBBIKOB
MPUBEICHHBIM B TabmuIax Tmoka3aTeleld, Omepupyer mIpUOOpEeTEHHBIMU
3auTeHo 3HAHUSIMU, YMEHUSIMHU, HaBbIKAMH, IPUMEHSAET UX B CUTYyalMAX MOBBIIICHHON
cinoxxHoctu. [Ipu 3ToM MOryT OBITH JOMYIIEHBl HE3HAYUTEIbHBIC OIIMOKH,
HETOYHOCTH, 3aTPYJAHEHUS NIPU AHATUTUYECKUX ONEpalUIX, IEPEHOCE 3HAHUMN
Y yMEHUH Ha HOBBIE, HECTAHAPTHBIE CUTYaIUU.

He Boimonnen oauH wiu 6osee BUAOB y4eOHON pabOThI, MPEeayCMOTPEHHBIX
paboueii mporpammoi. CTyA€HT IEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE
3HaHUW, YMEHMH, HaBBIKOB TMPUBEACHHBIM B TaOJUIAX IOKa3aTeseH,
He 3aureno | gomyckaroTcss 3HAYUTENbHbIE OMIMOKH, MPOSBISETCS OTCYTCTBHE 3HAHMWIA,
YMEHHUM, HaBBIKOB TI0 Ay MOKa3aTesei, CTYICHT UCTIBITHIBAET 3HAUUTEIbHbIE
3aTpyAHEHUs IPU ONEPUPOBAHUY 3HAHUSAMU U YMEHHUSAMU IPU UX MIEPEHOCE Ha
HOBBIE CUTYalIUH.

7.3  OueHo4HbIe CpeCTBA

7.3.1. Tekyuuii KOHTPOJIb

Bijt paGots! @PopMa OTYETHOCTH U TEKYILETO
KOHTpPOJIS
JlaboparopHsie paboThl (epeueHb | OdopMiICHHBIC OTYETHI ((KypHa) 1a00paTOPHBIX
1a00paTOPHBIX PadOT MpPEACTaBIIEH B II. paloT, IpeayCMOTPEHHBIX pabodel mporpaMmoi
34.1) JUCLUIUIMHBI C OTMETKOM IIPENO1aBaTEeNs
«3aYTEHOY, €CIIU BBIIIOJIHEHBI U 0(hOPMIIEHBI BCE
paboThL
KontponbHas padota (mpumep ITucbMeHHBIE OTBETHI Ha 3aJaHUs] KOHTPOJIbHOM
3aJlaHuM B IPUIIOKEHUH 2) paboThI, IPEIYCMOTPEHHOM paboyeit
IPOrpaMMOil TUCIMITIIMHBI C OLIEHKOM
IIpenoaaBaTesisi He HUKE «yJIOBIETBOPUTEIHLHOY.
TecThl (MpuUMephl TECTOBBIX IIpaBusIbHBIE OTBETHI JjBa BOIIPOCA U3 TPEX B
3aJJaHU IPe/ICTaBIECHbI B IPUJIOKEHUH 2) | OJIHOM U3 BApUAHTOB TECTA.

7.3.2. [IpomexxyToUHas aTTecTarus

[TpomesxyTouHas aTTecTals - (3a4eT) MPOBOAUTCS 1O OnseTaM B yCTHOH (opme. PermameHT
IIPOBEJCHUS ATTECTALUU:

- BpeMmst JUIs IOJrOTOBKM OTBETa Ha BOIPOCH! He Oosee 30 MuH.;

- BpeMsl Ha OTBET Ha 3aJJaHHbIe BONpockl He 6osee 10 MuH.

bunet cocTout U3 Tpex TEOPETUUECKUX BOIIPOCOB.

IlepeuyeHb BOIPOCOB K 3a4eTy MPHUBEJIEH B IPUIOKEHNUH 2 K paboyell mporpamme.



[Ipunoxenue 1
TemaTn4yecknii UIAaH JTUCHUILIMHBI «MaTepuaoBeleHHe» 110 HANIPABJIECHUIO NOATOTOBKH
20.03.01 TexnocdepHnasi 6e30nacHOCTb (0aKaaaBp)

Bupabl yueOHoii padorhl, Dopm
BKJIIOYASl CAMOCTOSITEIbHYIO Buabl camocTosiTe IbHOM PadoThI bl
paGoTy CTYeHTOB, CTY/IEHTOB aTrrecT

Pa3pen
U TPYAOEMKOCTh B Yacax anuu

CemecTp
Henens

cemecTpa

n/n v
JI C Jlap | CPC | KCP | K.P. | KIL | PI'P | Pegepar | K/p | D | 3

BBoanas yacth.
3HaveHME U 3a/1a4U Kypca 3
MartepuanoseneHue. Poib
MaTepHUaJIOB B COBPEMEHHOU
texHuke. Kpurepuu onenku u
BbIOOpa MaTepuaioB. PaboTer
1. | OTEUYECTBEHHBIX U COBPEMEHHBIX 1 1 2
YUYEHBIX B 00JacTu
MaTepUaJIOBEICHUS.
MarepuanoBeneHue, Kak HayKa,
M3y4arollas CBOMCTBa MaTepuaioB B
CBSI3M C UX COCTAaBOM M CTPOEHHUEM.
Knaccudukanus matepuanos.

Tema 2. ®u3nKo-MeXaHHMYECKHUE
CBOMCTBA MATEpPHAJIOB. 3
Crpoenue marepuajioB

Crpoenue matepuanoB. OCHOBHbIE
MOHATHS O CBOMCTBAX MaTEPHUAIOB.
ATOMHO-KPHUCTAJUNINYECKOE CTPOCHHE
METaJIOB, U30TPOIHS, AHU30TPOTIHS,
kBazun3orponus. Ilytu nossieHus
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IMPOYHOCTHU MCTAJIJIOB.
KpI/ICTaJ'IJ'II/ISaI_II/IH MCTAlJI0B
NepBrUYHadg U BTOpUYHAA.

Jlabopamopnoe 3ansmue no meme
«Maxpoananus cmaneu»

JlabopamopHnoe 3ansamue no meme
«Muxpoananus cmaneu»

Teopus criiaBos.

ITonsTus o cnnaBax. Teepabie
pacTBOPBI, MEXaHUUYECKHUE CMECH,
XUMHUUYECKHUE COEIUHEHUSI.
Jlnarpamma coCTOSIHUSA XKee30-
LIEMEHTHT. XapaKTepUCTUKHU
KOMIIOHEHTOB. CTpYKTypHBIE
COCTaBIISIIONINE U (a3bl HA
JarpaMme JKeJe30-1IEMEHTUT.
Kiaccudukanus crasneit mo croco0y
IIPOU3BOJCTBA, HA3HAYEHUIO U
KadyecTBY. MapkupoBka
YIIEPOAUCTHIX cTaslel. YyryHsl ¢
rpaduTOM, IMOJIOBHHYATHIEC U OEIbIE.
CrpykTypa, cBOICTBa, 006JaCTH
IPUMEHEHUS U METO/bI IOJyYEHUs
CEPBIX, KOBKUX U BBICOKOIIPOYHBIX
YYI'YHOB. MapKUpOBKa 4yT'yHOB.

Jlabopamopnoe 3anamue no
meme «Yenepooucmole cmanuy

Jlabopamopnoe 3ansmue no
meme « Yyaynvi»
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TepMuveckasi 1 XUMHKO-
TepMHuueckasi 00padoTka.

Bunst Tepmuueckoii 00paboTku
craneil. [IpeBparienus npu Harpese
cranu. Poct 3epHa aycTeHura,
HACJIE/ICTBEHHOE U IeUCTBUTEIbHOE
3epHO B ctanu. [leperpes u
nepexor. [IpeBpaiienue ayctenura
IIPU HENIPEPHIBHOM OXJIAXKICHUU.
Jlnarpamma U30T€pMUYECKOTO
IIPEBpAICHUS] ayCTEHUTA.
[lepauTHOE MpeBpalleHue.
MapTteHcuTHOE peBpallieHue U ero
ocobenHoctu. [IpeBpatenue mnpu
OTIIyCKE, CTPYKTYpa U CBOMCTBA
CTaJIM IpH oTIycke. OTImycKHas
xpynkocts [ u Il pona.
[IpokanuBaemMocTs U
3aKaJTMBaeMOCTh CTald, (pakToOpHI,
BJIMSIOIIME HA POKATUBAEMOCTb:
BJIMSTHHUE JIETHPYIOIIHUX JIEMEHTOB,
pasmepa 3epHa ayCTEHUTA,
HEPaCTBOPUMBIX KapOUI0B U
BKJIIOYEHUH. MeToauka
orpezeseHus: KpUTUUECKOT O
JMaMeTpa 1o Auarpamme
IIPOKAJIMBAEMOCTH.
dusnyuecKue OCHOBbI XMMHKO-
TEPMUYECKOI 00pabOTKH, TOHATHE O
koddpdunuente nuddysun. Bugsl
XHUMHKO-TEPMHUYECKON 00pabOTKH

6-10
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Jlabopamopnoe 3ansamue no meme
«3akanka u omnyck y2nepooucmot
cmanuy

Jlabopamopnoe 3anamue no meme
«lIpoxkanueaemocmov cmaneu»

Jlabopamopnoe 3ansmue no meme
«Xumuro-mepmuieckast
obpabomkay

KoncTpyknuonusie u
HHCTPYMEHTAIbHbIE MATEPHAIBI.
Knaccudukanus ierupoBanHbIX
CTaJIeH MO CTPYKTYpE B
HOPMATH30BAHHOM COCTOSIHHH
(muarpamma I'mite). MapkupoBka
JIETUPOBAHHBIX CTaJNEH, UX
NPEUMYIIIECTBA 110 CPABHEHHIO C
YrACPOAUCTHIMHE. JleeKThI
JIETUPOBAHHBIX cTajiel (¢ epHbIT
u37I0M, (DJIOKCHBI, OTITYCKHAsS
XpynkKocTh). OCHOBHBIE TpeOOBaHUS

K JICTUPOBAHHBIM KOHCTPYKIIMOHHBIM

craism o ['OCT.
WucTpyMeHTallbHBIC YTIIEPOAUCTHIC
¥ JIETUPOBAHHbIEC CTAH IS
PEXYIIEro HHCTPYMEHTA, COCTaB,
MapKUpPOBKa, TEPMUYECKas
00paboTka 1 006J1aCTH TPUMEHEHHUS.
TBepbie TOPOIIKOBBIE CIUIABBI IS

pexyuiero uucrpymenta. Kepamuka.

CBepxTBepbpie MaTEPHAIIBI.

11-12




17

Jlabopamoproe 3anamue no meme
«/lecuposannvie cmanuy

Cramu HM cmiIaBpl € 0COOBIMH
CBOICTBAMM.

BricokonpouHbie CTaIu.
MapTeHCUTHO-CTaperoIye
KOHCTPYKIIMOHHBIE CTAJIU, UX COCTAB,
PeKUMBI  00pabOTKH W 00JacTu
npuMeHenus. CmnaBel ¢ 0c000
BBICOKOM M3HOCOCTOMKOCTHIO,
COCTaB, MapKHpPOBKa, TepMHYECKas
00paboTka 1 0071aCTH MPUMEHEHHUS.
Hepxageromiue XPOMUCTBIE u
XPOMOHUKENIEBbIE  CTaJd, COCTaB,
MapKHPOBKa, TepMUYecKast
00paboTka 1 001aCTH MPUMEHEHHUS.
KaponpouHsle cTanu W CIUIaBBL
Oco0eHHOCTH NOBEIEHUS CTAJIN IIPU
Harpyskax B 0O0JacTH  BBICOKUX
TeMIepaTyp, IMpelnen JUINTEIbHOU
NPOYHOCTH, TpeAed  MON3YyUYeCTH.
TuroBsle CILJIaBHI, COCTaB,
CTPYKTYpa, TepMOOOpaboTKa,
CBOMCTBa M 00JIaCTH TNPUMEHEHMSL.
CrnaBsl ¢ 3aJaHHBIMU (PU3UYECKUMU
CBOMCTBAaMHM.  MarHuToMsrkue u
MarHUTOTBEP/IbIE CILIABBI.

13-14

L{BeTHBIE MeTALIBI U CIIJIABBI.
Mens u ee cBoucrBa. JlaTyHwn,
OpOH3bI OJIOBSIHUCTBIE, KPEMHHCThIE,
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AIIFOMUHHEBBIC, OCPUILIOBBIC; COCTAB,
obmactn  mpumeHeHus.  CruiaBsl
CBHHIIAa M  OJOBa. BabouThI,

CBHHIIOBUCTEIE OpOH3BI,
AITFOMHHUEBEIC IMONIINITHUKOBEIE
CIUIABBI TS JIBUTaTeNei
BHYTPEHHETO CrOpaHusl,

TPUMETAIUIMYECKUE  TIOJIIUITHUKH.
AmOMUHUH W €ro  CBOWCTBA.
JluteliHble ANIOMHUHUEBBIC CIUIABBHI,
obnactu npuMeHeHus. [ropamomuH,
COCTaB, PEKUM TEPMUYECKOMN
o0paboTKku,  cBolicTBa,  oOJacTH
PUMCHCHUSI.

KoMno3nunoHHble MaTepuasbl
Knaccudukanms KOMITO3UIIMOHHBIX
Marepuanos. Pacnipenenenue
HaIPSKEHUN MEX1y MaTpULEH U
HarnojHuteseM. CXeMbl
apmupoBanus. Kputnueckas aivHa
BOJIOKHA. OCHOBEBI pacyeTa CBONCTB
KOMITO3HITMOHHBIX MaTCPHUAJIOB.
Buasl MmaTpuIl 1 HaroJHUTENCH
KOMITO3MITMOHHBIX MaTEPHAJIOB.

15-16

Jlabopamopnoe 3ansamue no meme
«Komno3zuyuonnsie mamepuanst»

HanomarepuaJbl

OO6mias xapakTepucTUKa.
I'eomerprueckue nmapaMmerpsl
Ha”oyacTull. Mcropuueckue
npennocbulk. KosongHas xumus
KaK [IpapoAUTEIb HAHOTEXHOJIOTHUH.

17-18
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N3menpuenne yactuil. CTeneHb
aucnepcHocTH. Kputuueckuii
JTMaMeTp HaHOYACTHII.
JlucnepraiiiOHHBINA CI0CO0
MOJTYYCHUS TUCTIEPCHBIX YACTHUIL
BellecTsa. KoHaeHcalmOHHbIH
C10co0 MOIY4YEeHUS AUCTIEPCHBIX
4yacTHll BeulecTBa. TepMHUHbI
«CBEPXY-BHU3» U «CHU3Y-BBEPX).
HanooOnekTsI cemeiicTBa
dymiepeHoB. DHI0PYIICPEHBI.
HanotpyOku. I'paden. ActpaneHsr.
TexHu4eckoe NpUMEHEHUE
HaHOpa3MepHbIX YacTull. CopOEHTHI.
Cencopsl. [1nenku. OMuTTEpHI.
CBepXnpoBOIHUKH. XUMUYECKUE
CBOMCTBA HAHOYACTHII.
MamuHOCTPOUTENbHOE TPUMEHEHUE
HaHo4acTull. MenuuuHcKoe
NpUMEHEHNE HAHOYACTHII.
Hanosnexrponuka.

Bcero yacoB no JjucuuIInge

18

18
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[Tpunoxenue 2

®OHJA ONEHOYHbIX CPEJACTB IO JIUCHUIIJIMHE

«MaTepnaJIOBeueHne»
HanpaBnenne noaroroBku

20.03.01 TexHocdepHasi 0e30MIACHOCTD
O6pazoBarenbHas mporpamMma (Ipouib MOATOTOBKH)

JKo0JI0THYeCKAsi U TPOU3BOJACTBEHHAA 0€30MIaACHOCTh

IIpuMep KOHTPOJIbHOI PadoThI
Bapuant Ne 1

1.Hauepture B Macimrabe quarpaMmy COCTOSIHHS HKeEJIe30-yIJIEPOIUCTHIX CIIJIAaBOB HA CTAaHAAPTHOM
OyiaHke, ocTaBbTe OyKBeHHBbIE 0003HaueHus. HazoBute ¢aszbl U CTPYKTYpHBIE COCTaBISAIOIINE B
K101 o0acTu tuarpamMmsl ((pa3bl 3aKIIFOUYUTE B KBAPATHBIC CKOOKH )

2. B kakux mnpenenax usMmensierca xumudeckuil coctaB (%C) aycreHuTa INpU NEPBUYHOU
Kkpuctaumzauuu croasa ¢ 1,8 %C? Kak Ha3biBaeTcs 3TOT CIUlaBa M KaKyl CTPYKTYypy UMeEET IpHU
KOMHATHOM TeMIIepaType B COOTBETCTBUU C JHArpaMMOil Kejie30-yriepoi?

3. Hanummre cxemy npeBpaieHus ans cranu, coaepxameit 0,8 %C npu temneparype 727°C.
Vxaxure xumudeckuid coctaB (%C) mis (a3, ydacTBYIOUIMX B 3TOM HpeBpameHud. Yto
MPEJICTABISIIOT CO00M AT (Pa3bl, KAKYI0 UMEIOT KPUCTAILTUYECKYIO PEIIETKY U cBolicTBa?

4. Jlana cranp Mapku Y 10A. VkaxuTe Kiacc 3TOM cTanu MO KadyecTBY (OOBIYHOTO KadecTBa,
KauyeCTBEHHAs!, BHICOKOKAUYeCTBEHHAs1), a TAK)Ke CpeHee COoAepkKaHUe Yriepoaa U CTPYKTYpy ITOU
CTaJIM MPU KOMHATHOU TEMIIEpaType B COOTBETCTBUU C JUATPAMMOM KEJI€30-yTIICPOI.

5. Jana cranp mapku BCTS5kn. Ykaxurte ee Kad4ecTBO, YTO O3HAYAIOT OyKBbHI U HU(PBI BXOIAIINE B
MapkupoBKy. [lo kakuMm mokaszaTessiM (XHUM. COCTaB, MEXaHUYECKHE CBOMCTBA) MPOU3BOIUTCS
KOHTPOJIb 3TOM cTanu?

BOIIpOCbI K 3a49€Ty

1. Juarpamma Fe-C. Xapaxtepuctuka (a3 u CTpyKTYPHBIX COCTABIISIOLINX
Huarpamma Fe-C. Onpenenenne xumudeckoro cocrasa ¢as B cruiase ¢ 4,3 % C npu 1400°C

3. Huarpamma Fe-C. M3MeHeHHe XMMHYECKOTO cocTaBa (a3 B Npolecce MEPBUYHON U
BTOPUYHOM KPUCTAIUIM3ALMH CTaIu 45

4. Jlmarpamma Fe-C. M3meHeHHme XMMHUYECKOTO cocTaBa (a3 B mpolecce MEepBUYHON U

BTOPUYHOM KpUCcTayuM3anuu ctaiu 30

[Tonsitue o cruaBax. TBepable pacTBOPBI, MEXaHHUECKHUE CMECH, XUMHUUECKHUE COCTMHEHUS

6. /lmarpamma cOCTOsSIHHS JBOWHBIX CIUIABOB C HEPACTBOPUMBIMU B TBEPAOM COCTOSIHUU
KOMIIOHEHTaMHU

7. Huarpamma Fe-C. M3meHeHme XuMHYECKOro coctaBa (a3 B Ipolecce MEePBHYHOU H
BTOPUYHON KpucTaIIM3anuu cmiasa ¢ 5 % C

8. Hwmarpamma Fe-C. lV3mMeHeHHME XMMHYECKOTO cocTaBa (a3 B Tpolecce NEPBUYHON WU
BTOPUYHOW KPUCTAJUIM3aLUU cTanu Y12

9. Juarpamma Fe-C. Xapakrtepuctuka (a3, yyacTBYIOIIHUX B 3BTEKTHUECKOM MPEBPALLICHUN

10. Inarpamma Fe-C. Onpenenenne xumuueckoro cocrasa (a3 B crutase ¢ 5,5 % C mpu 1300°C

11. Inarpamma coCTOSIHUS IBOWHBIX CIIJIABOB C OTPAHUYEHHOM PACTBOPUMOCTHIO KOMIIOHEHTOB B
TBOPJIOM COCTOSIHUU

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

e
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. Huarpamma Fe-C. Onpenenenne xumuaeckoro coctaa a3z cramu Y 12 mpu 1100°C

. Huarpamma Fe-C. Onpenenenue xummuueckoro cocrana ¢a3 B cruiase ¢ 0,8 % C npu 727°C

. Huarpamma Fe-C. Onpenenenune xumu4eckoro cocrana ¢as cranu Y8 mpu 1100°C

. Huarpamma Fe-C. Onpenenenne xumuueckoro cocrana ¢a3 B cruiase ¢ 4 % C mpu 1400°C

. Anarpamma Fe-C. M3MeHeHHe XMMHYECKOTO cocTaBa (a3 B TMpolecce NEPBUYHON U
BTOPUYHOW KPUCTAJUIM3ALUU CTAIH Y 8

Huarpamma Fe-C. M3MeHeHHe XMMHUYECKOTO cocTaBa (a3 B Npolecce MEPBUYHON W
BTOPUYHOM KpucTayum3auuu cmasa ¢ 3 % C

Huarpamma Fe-C. Onpenenenune XuMrU4eckoro cocrana ¢as B crase ¢ 5,5 % C npu 900°C
Huarpamma Fe-C. V3MeHeHue XUMHYECKOro cocTaBa (a3 B Mpolecce MEepBUYHOU U
BTOPUYHON KpucTayuIM3anuu cmiasa ¢ 4,3 % C

Huarpamma Fe-C. Xapakrepuctuka ¢a3, y4acTBYIOIIUX B 3BTEKTOUIHOM MIPEBPAIICHUN
Huarpamma Fe-C. DBTeKTHUECKOE U HIBTEKTOUTHOE MPEBPAIlICHUE

Huarpamma Fe-C. Onpenenenne xumuueckoro cocrasa ¢as B cruiase ¢ 2,5 % C npu 900°C
Huarpamma Fe-C. Onpenenenne xumuueckoro cocrasa ¢as B cruase ¢ 2,5 % C npu 1300°C
Huarpamma Fe-C. Onpenenenne Xxumuaeckoro cocrasa ¢as B cruiase ¢ 4,3 % C mpu 727°C
Huarpamma Fe-C. Onpenenenne xumuueckoro coctana ¢as B cruiase ¢ 1,5 % C npu 800° C
Jnarpamma cOCTOSIHUS IBOMHBIX CILUIABOB C HEOIPAHUYEHHON pacTBOPUMOCTBIO KOMIIOHEHTOB
B TBEPJIOM COCTOSIHUU

Oco0eHHOCTH 3BTEKTUYECKOTIO IIPEBPAIICHUS IBOMHBIX CILUIaBOB

KpacHonmoMKoCTh W XJIQAHOJOMKOCTh CTayid. [IpUYuHBI BO3HMKHOBEHHUS U CHOCOOBI
yCTpaHEHUs

Kpucrannuzanus crinaBos. [Ipasuno ¢a3. [IpaBuno koHIeHTpanuit
ATOMHO-KPUCTAJUIMYECKOE CTPOCHHUE METAJUIOB. THIMbBI KPUCTAUIMYECKUX PEIIETOK U HUX
XapaKTepUCTUKA

3aKOHOMEpPHOCTH  Kpuctaum3auud. CreneHb  NEPEOXJIaXIEHHUs, YUCIO  LEHTPOB
KPUCTAIIU3AI[UHU, CKOPOCTTh POCTa KPUCTAIIOB. AMOP(HBIE METAILIBI

JennputHas nukBanus. [[puauHbl BOSHUKHOBEHUS M CIIOCOOBI YCTPaHEHUS

JledexThl KpUCTAIITUYECKOTO CTpOeHHs. BiusHue MIOTHOCTH TUCIOKAUNA Ha MPOYHOCTH
MaTepuajioB

BiustHue crenenu mnepeoxyaxAeHUs Ha Mpolecc Kpuctaium3zauuu. CTpoeHue CIUTKa.
3oHanbHAs TUKBAIUS

Brnusinue crenenu nepeoxiakaeHus Ha BeIMUUHY 3epHa. MonudunupoBanme
PacmmmdpoBars mapky metaymionponykiuu: XBI' u nate ee xapakTepuCTHKY (Ha3BaHUE,
Ha3Ha4YeHHE, CBOMCTBA, 0COOEHHOCTH CTPYKTYPHI U TEXHOJIOTHH)

PacumdpoBates Mapky metarmutonpoxykiuu: IX15 u nate ee xapakrepucTuky (Ha3zBaHHe,
Ha3Ha4YeHHE, CBOMCTBA, 0COOEHHOCTH CTPYKTYPHI U TEXHOJIOTHH)

PactmmpoBate MapKy MeTaIONPOAYKIMU: Y8 M JaTh €€ XapaKTepUCTHKY (Ha3BaHUE,
Ha3Ha4YeHHE, CBOMCTBA, 0COOEHHOCTH CTPYKTYPHI U TEXHOJIIOTHH)

Brnusinue nerupyoomux 3J€MeHTOB Ha moiuMopdHoe npeBpaiieHue xeneza. Knaccudukanus
JIETUPOBAHHBIX CTAJIEH

Pacumdpoars mapky metamonponykiuu: BK8 u nath ee xapaktepuctuky (Ha3BaHUE,
Ha3Ha4YeHHE, CBOMCTBA, 0COOEHHOCTH CTPYKTYPHI U TEXHOJIOTHH)

OcHOBHbIE TOKa3aTend (U3NKO-MEXAaHMYECKUX CBOHCTB MaTepHalioB M METOABI HX
onpenenenus (HB, HR, HV, oB, oT, 6, KCU)

PacmmdpoBate Mapky Metarutonpoaykiun: ber3mce u 1aTh ee XapakTepucTUKy (Ha3BaHUE,
Ha3Ha4YeHHE, CBOMCTBA, 0COOEHHOCTH CTPYKTYPHI U TEXHOJIOTHH)

Pacmmmdposars mapky metammionponykiuu: CUIS u nate ee xapakTepuCTHKY (Ha3BaHUE,
Ha3Ha4YeHHE, CBOMCTBA, 0COOEHHOCTH CTPYKTYPHI U TEXHOJIOTHH)
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PacumdpoBate mapky wmeramonponykuuu: Crans 45 u jgaTh ee  XapaKTEepPUCTHKY
(Ha3HaueHue, KayecTBO, MecTomnoioxkeHue Ha guarpamme Fe-C, crtpykrypa, ocoOeHHOCTH
TEXHOJIOTUH)

MukpoMexaHuKa KOMIIO3ULIMOHHBIX  MaTEpHaIOB C  BOJIOKHUTBIM  HAMOJHUTEIEM.
Kputnueckas qimHa BojgokHa. AJJMTUBHOCTh CBOMCTB KOMITO3UTA

BricokoTeMnepaTypHbie MaTepualbl. KapoCTOUKOCTb U KapOIpPOYHOCTh

Pacmmmdposars mapky meramtonpoaykiuu: KU 30-6 u gate ee xapakTepucTHKy (Ha3BaHUE,
Ha3Ha4YeHHE, CBOMCTBA, 0COOEHHOCTH CTPYKTYPHI U TEXHOJIOTHH)

Pacumdposate mapky metaimonpoaykiuu: BU 120-4 u nate ee XapakTepucTUKy (Ha3BaHHeE,
Ha3Ha4YeHHE, CBOMCTBA, 0COOEHHOCTU CTPYKTYPHI U TEXHOJIOTHH)

Pacumdposate Mapky metautonpoaykiun: BCt3cn u gate ee xapakTepucTHKY (Ha3BaHHE,
Ha3Ha4YeHHE, KaYeCTBO, 0COOCHHOCTH TEXHOJIOTHH)

PacimudpoBare Mapky wmetamionponykiuu: Crans 08km w JaTh ee  XapaKTepUCTUKY
(Ha3HaueHue, Ka4eCcTBO, MecTonoNokeHue Ha nuarpamme Fe-C, cTpykTypa)

Pacumdposars mapky metamuionponykiuu: CT3KO U JaTh €€ XapaKTEepUCTUKY (Ha3BaHUE,
Ha3HA4Y€HHE, KaueCTBO, 0COOEHHOCTH TEXHOJIOTHH)

Pacumdposars mapky Mmeramnonpoaykuuu: TT8K6 u naTh ee xapakTepucTuKy (Ha3BaHUE,
Ha3Ha4YeHHE, CBOICTBA, 0COOEHHOCTU CTPYKTYPBI U TEXHOJIOTHH) (

PacumdpoBare Mapky meramuionpoaykuuu: Y12A u naTh ee XapakTEpUCTUKY (Ha3BaHUE,
Ha3HaueHHe, KayecTBO, MecTomnojoxeHue Ha auarpamme Fe-C, ctpykrypa, ocoOeHHOCTH
TEXHOJIOTHH)

Pacmmmdpoats Mmapky metaimionpoaykiuu: Cranbs 30A u 1aTh ee XapaKTepUCTUKY (Ha3BaHUE,
Ha3Ha4YeHHE, CBOMCTBA, 0COOEHHOCTH CTPYKTYPHI U TEXHOJIOTHH)

Pacumdpoares Mapky meramnonpoaykuuu: T15K6 u nate ee xapakTepucTuKy (Ha3BaHHE,
Ha3Ha4YeHHE, CBOMCTBA, 0COOEHHOCTH CTPYKTYPHI U TEXHOJIOTHH)

OcHOBHBIE Pa3HOBUIHOCTH HaHOMATEpHaJIOB. Pasmepsl 3epeH (C10eB, BKIIOUYEHUMN, TIOP)
XapakTepHbIe i1 HaHoMaTepraioB. OCOOEHHOCTH MEXaHUYECKUX CBOMCTB
HaHOMAaTEpHAaJIOB.

[IpuoputeTHble HanpaBIEeHUS Pa3BUTHSI HAHOTEXHOJIOTUU

OCHOBHBIE XapaKTEPUCTUKU CTPYKTYPbl HAHOIOJIMMEPOB

Mexanusmsl aedopmarui, 0cOOEHHOCTH MEXaHMYECKIX CBOMCTB HAHOMATEPUAIIOB.
3aBUCUMOCTB TBEPAOCTH, Mpejiena MPOYHOCTU U OTHOCUTEIBHOTO YIJIMHEHUS OT pa3Mepa
3epHa

[Ipeumy1iiecTBO MOPOUIKOBBIX TEXHOJOTHM. BUIbI TOPOILIKOB, UCIIOJIB3YEMBIX J1JIs1
[OJIyY€HHUs1 HAHOMATEepHaJlOB, ONIEPALIUY TOPOILIKOBOM TEXHOJIOTUH.

Metoabl KOHCOJIMIALNUU YIBTPAAUCIEPCHBIX HAHOCTPYKTYP: CYTh U YCIOBHS pealn3alinH.
Crioco0bl yMEHBIICHHUS TOPUCTOCTA HAHOMATEPHAJIOB.

.MeTo1bl UHTEHCUBHOM TIACTUYECKOM JeopMaIlii KpyuEeHHUEM MOJ] BHICOKUM JIaBJICHHEM U
PaBHOHAKAJIbHBIM YIJIOBBIM IIPECCOBAHUEM.

MeTo bl KOHTPOJIUPYEMOI KPUCTAIITU3ANN U3 aMOPPHOTO COCTOSTHUS. TUIIBI TOTy4aeMBbIX
CTPYKTYpP B 3aBUCUMOCTH OT YCJIOBUM 3aKaJIKU U3 KUJIKOTO COCTOSIHUS: OJHO- U
MHOTO(]a3HOH, aMOPPHO-KPUCTATUTUYECKON, aMOP(PHOM.

du3nyecKkue 1 XUMUYECKUE METO/IbI TOTYYEHHSI HAHOCTPYKTYPHBIX IJIEHOK; TEXHOJIOT MU
MOHHOT'0 OCAXIEHUS U AJIEKTPOLYrOBOIO UCIIAPEHUS MAarHETPOHHOI'O HAIIbUICHUS.

IIpuMepbI TECTOBBIX 3aJaHUH

3ananue Ne 1

1. Yro Ha3bIBaeTcsa CTPYKTYpOil Marepuaa?

a) HIepOX0BAaTOCTh NOBEPXHOCTHU; 0) BUAMMOE CTPOCHUE; B) HAIMYKME TPELIUH
2. Yo Takoe XJIaJIHOJIOMKOCTh?
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a) yMEHbIIIEHNE TBEPJOCTU IPU HU3KUX TeMIlepaTypax; 0) oXpynuuBaHUE MaTepraia Py HU3KUX
TeMIIepaTypax; B) MPOYHOCTh MaTepHaia MPU HU3KUX TeMIIepaTypax

3. Haubonee GaronpusiTHBIM coueTaHHEM (U3NKO-MEXaHUYECKUX CBOMCTB 00J1a1al0T

a) KpyIHO3EpHHCTHIE; 0) METKO3EPHUCTHIC; B) CBOMCTBA HE 3aBUCAT OT BEJIMYMHBI 3ePHA

3ananue No 2

1. ITpu oXJTaXICHUH CIUTKA 00pa3yeTcs 30Ha KPYITHBIX OPUEHTHPOBAHHBIX 3EPEH:

a) Mpu OBICTPOM OXJIAKJICHUH; 0) IMPH HAIIPABJICHHOM OTBOJIC TEIJIa; B) MPU MEJICHHOM
OXJTKICHUN

2. Hannuue Ha MOBEPXHOCTHU U3JI0Ma YYaCTKOB € OJIeCTsIIEH 1 HIEPOXOBATON MOBEPXHOCTHIO
XapaKTepHO IS

a) KpUCTALTUYECKOT0 U3JI0Ma; 0) BOJOKHHCTOTO M3JI0MA; B) YCTAIOCTHOTO U3JI0Ma

3. HarpeB HCIIONB3YIOT B IIpoOIIECCe:

a) r1yOookoro TpapieHus; 0) TpaBiueHue peakTuBoM baymana; B) TpaBienue peaktuBoM I eiiHa;

3ananue Ne 3

1. Kakyto KpucTamiMuecKyro peuieTKy UMeeT xene30 — y?

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

2. YTo npoucXoauT MpH OXJIXKICHUHU B TOUke S?

a)®—>A;0)A—-IB)II— A

3. Yro o3HavaroT 1iupel B Mapke craau Y 12?

a) MOPSIKOBEIN HOMED; 0) coJiepiKaHue yriepoaa B COThIX %; B) CoJiep)KaHUe YTIIepoJia B IECA-ThIX
%

3aganue Ne 4

1. Kakas cranb nosasep:keHa oTiyckHoi xpynkoctu Il pona?

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

2. KakoBo coneprxanue Mapranna B ctaym ['andunpua?

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

3. Kak BiusitoT OOJBIIMHCTBO JISTHPYIOIINX 3JIEMEHTOB Ha COJIEpYKaHHE YTIIepoaa B epaute?
a) MOBBIIAIOT COJIEPKAaHUE YIiiepoia; 0) MOHIKAIOT KOJIMUECTBO YIIIepo/ia; B) HE BIUSIET

3aganue Ne5

1. Kakyto cTpyKTypy UMeeT je1e0ypuT peBpalieHHbIN?

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

2. Kakue cBoiicTBa UyTryHOB ONpEAEISAIOTCS (POpMOH rpad)UTOBBIX BKIFOUECHU?

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

3. Ilpu xakoli TemnepaType NPOBOJAT OTKUT JJIs TOTY4YEHUSI IEPIUTHOTO KOBKOI'O UyryHa?
a) 750°C; 6) 850°C; B) 950°C
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