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1. Henn, 327244 U IVIAHUPYeEMbIe Pe3yJIbTATHI 00y4eHHs M0 JUCHUIITTHHE

Llenv Oucyunnunbl - O3HAHWE TPUPOABI U CBOWCTB MaTepUANIOB, a TAKXKE METOJOB HX
YIPOYHEHUs JAJ1sl Hanbosee 3P PEeKTUBHOTO HCIIOIB30BAaHHS B TEXHUKE.

3aoauu oucyuniunol:

- U3yYCHHE OCHOBHBIX MOHATHUI, TEPMUHOB U ONPEENICHHI B 00J1aCTH KOHCTPYKIIHOHHBIX,
MHCTPYMEHTAIBHBIX U ()YHKLIMOHAIbHBIX MaTepHaJIOB (MAPKUPOBKA, CTPYKTYpa, CBOICTBA);

- W3y4YCHHE COCTaBa, CTPYKTYpPbl M CBOMCTB COBPEMEHHBIX METAJUIMYECKUX H
HEMETAJJINYECKUX MaTepUasoB;

- OCBOCHHE OCHOB TEPMHUUECKOM, XUMUKO-TEPMUYECKON 1 TEPMOMEXaHNYECKOI 00padoTKH;

- OCBOCHHUE BHJIOB YIIPOYHSIOIIEH U pa3ynpoyHstomeid o0paboTku (OTKUT, HOpMaTH3aIus,
3aKajka, OTIYCK, LIEeMEHTAIUs U Jp.);

- U3y4eHue (PU3UYECKOM CYIIHOCTH SIBICHUH, MPOUCXOAALIMX B MaTepuajax B YCIOBHAX
IIPOU3BOJICTBA U IKCILTyaTalluN;

- OCBOEHHUE OCHOBHBIX CBSA3€H MEX/1y CTPOEHHUEM MAaTEepPHAIOB U UX CBOMCTBAaMHU (TBEPIOCTHIO,
IIPOYHOCTBIO, U3HOCOCTOMKOCTBIO, IJIACTUUHOCTBIO U . );

- U3y4eHue 00JacT MPUMEHEHUS Pa3IMYHbIX COBPEMEHHBIX MAaTepUAIOB JUIsl U3TOTOBJICHUS
IIPOAYKLIUH.

IInanupyemvie pesynomamel 00OyueHuss — TOATOTOBKA CTYIEHTOB K JEATCIBHOCTH B
COOTBETCTBUM C KBaJM(PUKALIMOHHONW XapaKTEpUCTUKON OakajiaBpa 110 HAlpaBJICHUIO, B TOM YHCIIE
(dbopMHpoBaHHE YMEHHH MO CO3/1aHUI0, 00pabOTKEe U U3YyYEHHIO CBOMCTB U CTPYKTYPBl Pa3IMUHBIX
MaTepHaJIoB.

OOyuenne mno muctmiuimHe «MartepuanoBeeHHe» HaNpaBiIeHO Ha (HOPMUPOBAHHE Y

obyuatommxcs cnenyroumx kommerenimii B coorsercteun ¢ ®rOC 20.03.01 TexHocdepnas
0E€30I1aCHOCTD, yTBEp:KAEHHBIM NpHKa3oM Munoopuayku Poccun 0T 25 mas 2020 r. N 680:

Kon n HaumMeHOBaHHE KOMIETEH Ui NHankaTopbl 10CTHKEHHS
KOMIIEeTEeHIHH
YK-2. CiocobeH onpeaensiTh Kpyr 3a/1a4 B NYK-2.1.®opmynupyeT COBOKYITHOCTb 3a/1a4
paMKax MOCTaBJICHHOM IIETTH U BEIOUPATH B paMKax IMOCTaBJICHHOM 1IEJIA IPOCKTA,
ONITUMAJIFHBIC CITOCOOBI MIX PEIICHHUS, UICXOIS | PeIleHrne KOTOPBIX 00SCIICUnBaET e
U3 JIEHCTBYIONIUX MPABOBBIX HOPM, JOCTHKCHUE

MMEIOIINXCSA PECYPCOB U OTPAaHUYEHU I
NVYK-2.2. Onpenensier CBA3U MEXKIY
[MOCTaBJIECHHBIMH 3a1a4aMH, OCHOBHLIMH
KOMITOHEHTaMH MPOEKTA ¥ 0’KH1aeMbIMU
pe3yJbTaTaMu €ro peain3aluu

NYK-2.3. Beioupaer ontuMalibHbIE CIIOCOOBI
TUTAHUPOBAHMSI, pacTpeeNICHUs 30H
OTBETCTBEHHOCTH, PEIICHUS 3a/1a4, aHATTN3a
pe3yIbTaTOB C YUETOM JIEHCTBYIOIINX
MIPABOBBIX HOPM, UMEIOIIUXCS YCIIOBHIA,
PECYPCOB U OTPAHUYEHU, BO3SMOXKHOCTEU
WCTIOJIH30BAHUS

2. MecTO0 JUCHMILUIMHBI B CTPYKTYpe 00pa30BaTeIbHOM NPOrpaMMbl

JlucuuiuinHa OTHOCHTCA K 4acTh, (QOpMHpPYeMOW Yy4YacTHHKaMH 00pa3oBaTebHBIX
otHommeHu# 6s1oka b1 «Jlucrumauab! (MOTYIH)».

JlucummiuHa B3aMMOCBSI3aHA JIOTUYECKH U COAEPKATeIbHO-METOJAMUYECKU CO CIEAYIOUTUMU
JucHuIinHamMu 1 npakrtukamu OOIT:



B o6s3atenbHoii yactu (b 1.1):
- Xumus
- ®usnka
- TexHOJIOTHSI MAITMHOCTPOUTEIBHBIX IPOU3BOJICTB

B wactu, popmupyemoii yuactHukamu oOpa3zoBareibHbIX oTHOmeHui (b1.2):
- OCHOBBI CIIELIUATILHOM OLIEHKHU YCJIOBUH Tpyaa
- Oxpana Tpyna;-

3. CTpykTypa u coaepxranue IUCHUIITTHHBI

OO11ast TPYI0EMKOCTh TUCITMILIMHBI COCTaBseT 4 3aueTHbIe eauHullbl (144 yaca).
3.1  Bwuabl yueOHoii paGboThI M TPY10€eMKOCTh

Ounas ¢popma 00ydeHHs

. Koanuecrso | CemecTpsl
Bup y4eoHoii padoTsl
n/n 4acoB 4
AyIUTOPHBIE 3aHATHSA 36 36
B ToMm uncie:
1. Jlexmym 18 18
2. JlaGopaTopHbIe 3aHATHS 18 18
CamocTosTe1bHas1 padoTa 36 36
B ToMm uncie:
1. [TonroroBka K 1a00paTOPHBIM 18 18
3aHATHAM
2. CaMocTosITeNbHOE U3yUECHHE 18 18
IIpoMeskyTouHasi aTTecTanust
3auet/nud. 3auer/FK3aMeH IK3aMeH IK3aMeH
Hroro 72 72

3.2 TemaTuuyeckuii IJIaH U3y4YeHU s JUCHUNTIHHBI
TemaTuyeckuii miaH pazMeni€éH B npuiokeHuu 1 k padboueit mporpamme.

3.3 Conep:xkanue TUCHUILTHHBI

Tema 1. BBognast yacthb

3HayeHue W 3aJladyv Kypca maTepuaioBefeHue. Poap MaTepruasoB B COBPEMEHHOW TEXHUKE.
Kputepun ouenku u BbiOOpa martepuanoB. PaboThl OTEUeCTBEHHBIX M COBPEMEHHBIX YUEHBIX B
obnacTu MarepuanoBecHUsI. MaTtepuaioBeeHue, Kak HayKa, H3ydaroliasi CBOMCTBa MaTEPHAIIOB B
CBSI3H C UX COCTaBOM U cTpoeHHneM. Knaccudukanus MaTepuaoB.

Tema 2. @®u3uko-MexaHnyeckne cBolicTBa MaTepuanoB. CTpoeHHe MaTepuaioB

Ctpoenne wmatepuasioB. (OCHOBHBIE TIOHSATHS O CBOWCTBax MaTepHaIOB. ATOMHO-
KPUCTAJUIMYECKOE CTPOCHUE METAJUIOB, M30TPONMS, AHU30TPOIHs, KBazuuzorponus. Ilytu
MOBBILICHHS TPOYHOCTH METAIOB. Kpucrannusanus MeTaioB NEPBUYHAS U BTOPUYHAS.



Tema 3. Teopus criaBoB

[TonsiTust o cnnaBax. TBepable pacTBOPBI, MEXAHUYECKHE CMECH, XUMUYECKUE COCAUHEHHS.
JluarpaMma COCTOSIHUSL ~ JKE€JIE30-LIEMEHTHUT. XapaKTepUCTHUKU KOMIIOHEHTOB. CTpyKTypHBIE
cocTaBysirolIe U (a3bl HAa Auarpamme sxene3o-ueMeHTuT. Knaccubukanus craneid mo crnocoOy
MIPOU3BOJICTBA, HA3HAUYCHUIO M KayecTBY. MapKUpOBKa yriaepoaucThiX cTaneil. YyryHsl ¢ rpaguTom,
nojioBUHYatele U Oenble. CTpyKTypa, CBOMCTBA, 00J1aCTH IPUMEHEHHS U METO/Ibl IIOJYUEHHUS CEPBIX,
KOBKHUX Y BBICOKOIIPOYHBIX YyI'YHOB. MapKHUpOBKa 4yTr'yHOB.

Tema 4. Tepmuyeckasi 1 XMMHKO-TEPMHUYECKas 00padoTKa

Buner Tepmudeckoit o0pabotku craneid. [IpeBpamienus mpu HarpeBe craimu. PocT 3epHa
ayCTEHMTA, HACJIEICTBEHHOE U IEUCTBUTENIBHOE 3¢pHO B cTanu. [leperpes u nepexor. [IpeBpanienue
ayCTCHUTA IIpU HENPEPBIBHOM OXJAXACHUHU. JluarpaMma H30TEPMUYECKOIO IIPEBPALLCHUS
aycrenuta. [lepnuTHoe mnpeBpamieHue. MapTeHCUTHOE TMpEeBpalleHHE U €ro OCOOEHHOCTH.
[IpeBparnienue mpu oTIycKe, CTPYKTypa U CBOMCTBA CTaIM NpH oTiycke. OTHycKHas XpynkocTh | u
I pona.

[TpokanuBaeMOCTh M 3aKaIMBAEMOCTh CTalH, (DaKTOPHI BIUSIOMIME Ha IMPOKATUBACMOCTD:
BIIUSIHUE JICTUPYIOIIMX OJJIEMEHTOB, pa3Mepa 3epHa ayCTeHWUTa, HEPACTBOPUMBIX KapOHAOB H
BKJIKOYEHUH. MeToinKa onpeesieHnst KpUTUYECKOT0 AMaMETpa 110 AuarpaMMe IpoKaIuBaeMOCTH.

OuU3NYecKue OCHOBBI XHMHKO-TEPMHUECKON 00paboTkH, TMOHATHE O Ko3(duimenre
maddy3un. Bunbl XUMHKO-TepMHUECKON 00pabOTKH

Tema 5. KoHCTpYKIIMOHHBIE M HHCTPYMEHTAJIbHbIE MaTepHAJIbI

Knaccugukaius jerupoBaHHbBIX CTajed MO CTPYKType B HOPMAaJIM30BAHHOM COCTOSIHUU
(nnarpamma ['mife). MapkupoBka JIErMpOBaHHBIX CTajiel, MX IMPEUMYIIECTBA [0 CPaBHEHHIO C
yrnepoaucteiMu. JledekTsl nernpoBaHHBIX cranell (mudepHblid HU37I0M, (IIOKEHBI, OTIYCKHas
XpynkocTb). OCHOBHbIE TPEOOBaHNUS K JIETUPOBAHHBIM KOHCTPYKIIMOHHBIM cTaisim 1o I'OCT.

HMHCTpyMEHTAIBHBIE YIVIEPOAUCTBIE M JIETUPOBAHHBIE CTAJIM JJIS PEXYIIEr0 MHCTPYMEHTA,
COCTaB, MapKHPOBKa, TepMUUYECKas 00paboTka M 00JacTH MpUMEHEHHUs. TBepiable MOPOIIKOBBIC
CIUIaBbI JIs peXylero nHcTpymeHnrta. Kepamuka. CBepXTBepAble MaTepUabl.

Tema 6. CTaju ¥ CIUIABBI € 0COOBIMH CBOHCTBAMU

BricokonpouHnble ctanmu. MapTeHCUTHO-CTaperolie KOHCTPYKIIMOHHBIE CTalld, UX COCTaB,
pexuMBbl 00paboTKH U 001acTH mpuMeHeHus. CriaBbl ¢ 0000 BBICOKON H3HOCOCTOMKOCTBIO, COCTAB,
MapKHpOBKa, TEepMHUYECcKas oOpaboTka W oO0JacTH mpuMeHeHus. HeprkaBeromue XpOMHUCTBIE U
XPOMOHHUKEIIEBbIE CTalld, COCTaB, MAPKUPOBKA, TepMUYecKas 0OpaboTka U 0OIacTH MPUMEHEHHUS.
XKaponpounslie ctanu u craBbl. OCOOEHHOCTH MOBEIEHUS CTAIH MIPU HAarpy3Kax B 00JIaCTH BBICOKHUX
TEMIEPATyp, Npelen AJIUTEIBHON NPOYHOCTH, NMpEAEN IOJI3Yy4eCTH. THIOBBIE CIUIABBI, COCTaB,
CTPYKTYypa, TepM0ooOpaboTKa, cBoWMcTBAa © oOjacTu mnpumeHeHus. CruiaBpl ¢ 3aJaHHBIMH
¢bu3nuecKkuMu cBocTBaMu. MarHUTOMSITKIE U MAaTHUTOTBEP/IbIE CIUIABHI.

Tema 7. IIBeTHBbI€ MeTAJLJIBI H CILIABBI

Menr u ee cBoiictBa. JlaTyHu, OpOH3BI OJIOBSHUCTBIC, KPEMHHCTHIE, ATIOMUHUEBBIC,
OepuiIIoBBIC; CcOCTaB, oOmactu npuMeHeHus. CriaBpl CBUMHIIA W 0JioBa. baOOWUTHI, CBUHIIOBUCTHIC
OpOH3bI, aNOMUHUEBBIE TOJIIUITHUKOBBIE CIUIaBbl ISl JBHUTaTeNell BHYTPEHHETO CrOpaHUs,
TPUMETAIUIMYECKHUE MOJIIUITHUKA. AJTFOMUHUNA U €r0 CBOMCTBA. JIUTEITHbIE alFOMUHHUEBBIE CILIABHI,
o0yacTu mpuMeHeHus. [[lopalltoMHiH, COCTaB, PeXKUM TEPMHUUECKON 00pabOTKH, CBOWCTBA, 00JIaCTH
MIPUMEHEHHS.

Tema 8. Komno3unmnoHHble MaTepHaJIbI
Knaccudukanus KOMNO3MIIMOHHBIX MarepuanoB. PacmpeneneHue HampsDKEHUH MEXIY
MaTpulel 1 HanonHuTeneM. Cxemel apmupoBanus. Kpurnueckas anuHa BojaokHa. OCHOBBI pacyeTa



CBOMCTB KOMIIO3MIIMOHHBIX MaTepuasoB. Buabl MaTpull M HamoJHUTENEH KOMIIO3UIIMOHHBIX
MaTepUaJIoB.

Tema 9. HanomartepuaJibl

OOmass xapakrepucTuka. l'eomerpuueckue mnapameTpbl HaHoyacTul. Mcropuyeckue
npeanocsuiku. KomongHas XuMHsS Kak NpapoAXTEIb HAHOTEXHOJIOIMH. M3MenpdeHHME 4acTHLL.
Crenenp mucniepcHocTd. Kputnyeckwid auaMeTp HaHOYAacTUI. JlMCHEpranuoHHBIA Crocod
MOJyYeHHs AMCIEPCHBIX 4YacTULl BemiecTBa. KoHIEeHCAlMOHHBIM coco0 MOIy4eHHUs IUCIEePCHBIX
4yacTUll BeulecTBa. TEpMHHBI «CBEpXy-BHM3» U «CHU3Y-BBepX». HaHOOOBEKTHI cemeiicTBa
¢dbymepenoB. Dunodymiepensl. Hanotpyoku. I'paden. AcrtpaneHsl. TexHHUeckoe NpPUMEHEHHE
HaHopa3MepHbIX uactull. CopOeHtsl. Cencoppl. [lnenku. Omurrepbl. CBEpXIPOBOIHUKH.
XUMUYECKHE CBOWCTBA  HAHOYACTUL. MAaIIMHOCTPOUTEIBHOE INPUMEHEHHE HAHOYACTHII.
MeauuuHckoe npuMeHeHne HaHoyacTull. HanoanekTpoHuka.

3.4  TemaTuka ceMHHAPCKUX/MPAKTHYECKUX U JIA00PATOPHBIX 3aHATHIA

3.4.1. JlTabopaTopHbIE 3aHATHS

JlaGopaTtopHoe 3ansTue Nel «MakpoaHanus cTaneii

JlaGopaTtopHoe 3ansTie Ne2 «MukpoaHanu3 craieii»

JlaboparopHoe 3anstue Ne3 «YTIepoaucTbie CTaI

Jlaboparopuoe 3ansTHE Ned «HyryHbI»

JlaboparopHoe 3ansTre Ne5 «3akaika v OTIIYCK yTIepOAUCTON CTAT
JlabopaTtopnoe 3anstue Ne6 «IIpokanuBaemMocTh cTanei»
JlaboparopHoe 3ausiTue No7 « XMMHKO-TepMUUecKasi 00padoTka
JlabopaTtopnoe 3ansitue No§ «JlerupoBaHHbie CTaIN

JlabopaTtopnoe 3ansatue Ne9 «KoMmo3uirmoHHbIE MaTEPHAITBI

3.5 TemaTnka KypcoOBbIX IPOEKTOB (KypPCOBBIX padoT)
KypcoBbie paboThl 10 JaHHOW AMCHUIIIIMHE HE IPEAYCMOTPEHBI.

4, YuebHO-MeTOANYEeCcKOe M HHPOPMAIIMOHHOE o0ecievyeHne
4.1  OcHoBHaf IUTEpPATYypa

1. MatepuanoBeaeHue. YueOHUK )1 CTYI. BBICII. yueO. 3aBeacuuii / I'. M. Bonkos, B. M.
3yeB — M. : uznarensctBO Akanemus, 2011, 400 c.

4.2  JlonoJIHMTEJbHAA JUTEpaTypa

1. MarepuanoBenenue. YueOHUK JU1s By30B / moa peaakiuent b. H. Ap3amacosa, I'. T.
Myxuna / Apszamacos b. H., Makaposa B. U., Myxuu I'. T'. u ap. — M. : u3narenscteo MI'TY um.
H. 3. baymana, 2001, 648 c.

2. Teopus crmaBoB. Metoauueckue ykasanus / moa penaxiueii I'. M. Bonkosa — MI'TY
«MAMMN», 2005.

3. Tepmuueckas o0paboTka craneil. Meroauueckue ykaszanus / mon penaxmumeit ['. M.
Bonkosa — MI'TY «MAMMy, 2008.



4, MamaHOCTpOUTEIbHBIC MaTepHraibl. MeToauueckue ykaszauus / moj pemakiuei I'. M.
Boakosa — MI'TY «MAMIy, 2003.

5. BoiOop cmraBoB. Meronuueckoe nocodue / moxa pepakuueii I'. M. BonikoBa — M.: MI'TY

«MAMM», 2009.

6.O0bemHbBIC HaHOMaTepuabl. YueoHnoe nmocooue / I'. M. Bosakos — M.: KHOPVYC, 2011,

168 c.

4.3

JJIeKTPOHHBIE 00pa3oBaTe/IbHbIe pecypchl

[TpoBenenue 3aHATHI U aTTECTALMK BO3MOXHO B AUCTAHIIMOHHOM (opMare ¢ MPUMEHEHUEM
CUCTEeMBbI AucTaHIMoOHHOro oOydeHusi yHuBepcutera (CJIO-LMS) Ha ocHOBe pa3pabOTaHHBIX
kadenpoii MEeKTPOHHBIX 00pazoBaTeNbHBIX pecypcoB (DOP) mo BceM pazaenam mporpamMmbi:

Hassanue 0P

Cchlika Ha Kypc

MarepuasnoBeneHue
TepMuUecKas oopaboTka

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

4.4  JluueH3MoHHOe W  CBOOOJHO  pacHmpocTpaHsieMoe MporpaMMHoe
olecreyenune
Ne HaumenoBanue | Pa3zpadoruux I1O | JocTynHocTh Ccbuika Ha Enqunblii peectp
(mpaBooOJagaresa | (JIMIeH3HOHHOE, POCCHIICKUX MPOrpamMm JJIst
b) CcBO0OHO 9BM u B/l (npu HaIM4KMH)
pacnpocrpaHsieM
oe)
MoitOduc OO0 "HOBBIE JIuneH3noHHoe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT " 1)
45 CoBpemeHHble nMpodeccuoOHANIbHbIE 0a3bl JAHHBIX U HWH(OPMALMOHHbIE
CIIPAaBOYHbIE CHCTEMBbI
Ccbuika Ha
Ne HaumenoBanue JocTynHocTh
pecypc
NudopmManuoHHO-CIIPABOYHBIE CHCTEMbI
1, | MadopmanmonHeie pecypehl CeTH | o/ www.consultant.ru JIOCTYIHO
KoncynprantlIimtoc
DJIeKTPOHHO-0UOJIMOTEYHbIE CHCTEMBI
Jlanp https://e.lanbook.c HocTynHa B ceTn
1. om/ Untepuer Ge3
OTrPaHUYEHUN
IPR Books https://Aww.iprbo JloctymHa B ceTr
2. okshop.ru/ UntepHer 6e3

OTrPaHUYEHUIN



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/

IIpodeccnonanbHbie 0a3bI JAHHBIX

basa naHHBIX Hay4HOM http://www.elibrary.ru JlocTyrHO
1. | anextponHOl 6HOGIMOTEKH
(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com JlocTyrHo
HOJUTEeMaTHYeCcKask peepaTUuBHO-
2. | Gubnuorpaduueckas
MHAayKOMETpHYECKast
(bubmmomeTpuyeckas) 6a3a TaHHBIX

5.  MarepuajbHO-TeXHHYECKOE o0ecreyeHmne

Howmep
ayJIuTOpUn

OO0opynoBaHue

1313

Tsepnomep Poksemna TP 5006 (11uT.)
IIpoexrtop + 3xpan
Muxkpockorr MUM-7 (7 mir.)

1304

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

Jlyna bpunenns — 6 wr.

Muxkpockorn AJIbTAMMU (4 mrr.)

NEXSYS ImageExpert™ Sample 2 ITporpamma 15t Ka4eCTBEHHOTO aHAIN3a

M300pakeHUH CTPYKTYP METOJJOM CPAaBHEHHSI C ATaJOHHBIMU IIKAJTaMU
Muxpockon Axiovert 40MAT — 1 mir.

1316

Muxkpockon AJIbTAMMU (1 wT.)
Muxkpockon MUM-7 (1 wr.)
Tsepnomep Cynep- Poksenn TKC-1M
IIpoekrop

1307

Onextponeds (Habeprepm 1280°) — 1 .

Onextponeds (Cuon 1100°) — 2 mmr.

Onekrpomneys (ITK-PK-10/12 1280°) —1 1.

Tsepnomep «bpunemis» Tb5004 — 2 mr.

Teepnomep Poksemia TP 5006 — 1 .

ITeus mydenbuas [IM-10 — 2 mt.

[MonupoBanbHbIil cTanok StruersTegraPol- 11 - 1 mT.

Otpesnoii ctanok StruersLaboton — 3 -1 mT.

YcraHoBka [uis aaekTpoTpasieHus Struers Lectro Pol -5. (1 mir.)
Otpe3Hoit ctanok (1 mrT.)

VYcraHoBKa JuIst 3anpeccoBku 00pa3noB (1 mr.)

BoaeT™erp — 4 mr.

dotoanekrpuueckuii konopumerp KF-77

[THeBMaTH4eckuii nuMdoBaTbHO-MOTUPOBANILHBIN cTaHOK P-20FS-1-R5



http://www.elibrary.ru/
http://webofscience.com/
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6. MeToauueckue peKOMeHIAUH

6.1 MeToanyeckue peKOMEHIAIUN JJIsl MPENoIaBaTe sl M0 OPTraHNu3aAuN
o0yueHust

6.1.1. IlpenonmaBaTenb OpraHU3yeT MpenofaBaHHe IJUCHMILUIUHBI B COOTBETCTBHH C
tpeboBanusmu "[lonokeHuss 00 opraHuM3zanuM 00pa30BaTENBHOTO IMpollecca B MOCKOBCKOM
MOJINTEXHUYECKOM YHUBEPCUTETE U ero (punnanax", yrBepkKIEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2. Ha mepBOM 3aHATHUHU INPENOAaBaTeNlb JOBOAMUT JI0 CBEIEHHS CTYACHTOB COJICpIKaHUE
paboueit mporpammel aucuuiuHbel (PILJ]) m mpemoctaBisieT BO3MOKHOCTb O3HAKOMJICHHUS C
IIPOrpPaMMOM.

6.1.3. [IpenomaBatenb 0ocoOeHHO OOpaliaeT BHUMaHUE CTYJACHTOB Ha:

- BBl U (OPMBI MPOBEACHUS 3aHATHHA MO AWCIUILIUHE, BKJIIOYAs MOPSIOK MPOBEICHUS
3aHATUNA C MPUMEHEHHEM TEXHOJOTUH IUCTAaHLIMOHHOIO OOYYEHHS M CHCTEMbI JUCTAHIIMOHHOTO
obyuyenus yausepcureta (CAO mocmonuTexa);

- BU[BI, COJEp)KaHUE M TMOPAIOK MPOBEACHHSI TEKYIIErO0 KOHTPOJSI YCIEBAEMOCTH B
COOTBETCTBHUH C ()OHJIOM OLIEHOYHBIX CPEJICTB;

- (hopmy, copepxaHue U MOPAIOK MPOBEACHUS IPOMEKYTOUHOM aTTecTal[ii B COOTBETCTBUU
¢ ()OHJIOM OLICHOYHBIX CPEACTB, IpenycMoTpeHHbIM PIT/I.

6.1.4. JloBomuT OO0 cCBeIEHUS CTYIACHTOB TpaduK BBINOJHEHUS Y4eOHBIX padoT,
npeaycMorpenHsix PITI.

6.1.5. Heobxoaumo ¢ camoro Hayana 3aHSATHI PEKOMEHJIOBaTh CTYIEHTAaM OCHOBHYIO U
JOTIOTHUTEIBHYIO IUTEPATYPY U yKa3aTh IyTH AOCTYIA K HEH.

6.1.6. Bnauane unu B KOHIIE CeMecTpa JaTh CIHCOK BOMPOCOB Ui MOJATOTOBKU K
MIPOMEXKYTOUHOM aTTeCTaluu (IK3aMEHY WU 3a4ETY).

6.1.7. Pexomennyercsa ¢akt o3HakomieHus ctyiaeHToB ¢ PIIJ[ u rpaduxom paboTsi
MMCBMEHHO 3a(MKCUPOBATh MOJIUCHIO CTYJEHTA B JIUCTE 03HaKOMJIEHUs ¢ conepkanue PIT/I.

6.1.8. IlpenonmaBarenu, BeAylmUil JEKIUOHHBIE M MPAKTUYECKHE 3aHSTHUS, HOJKHBI
COTJIACOBBIBATh TEMATHYCCKUU TUIAH TPAKTHUYSCKUX 3aHSATHH, HCIIOJIE30BAaTh EAWHYIO CHUCTEMY
0003HAaYEeHHI, TS PMUHOB, OCHOBHBIX MOHSATHI IUCIUTUIUHEIL.

6.1.9. [Ipu moaAroToBKE K JA0OPATOPHOMY 3AHSTHIO IO TEPEUHIO OOBSIBICHHBIX TEM

MpenojaBaTesiio HEOOXOAMMO YTOUHUThH IUIaH HMX HPOBEICHUS, NMpoayMaTb (OPMYIUPOBKH H
coJiep;KaHue yueOHBIX BOIPOCOB, BRBIHOCUMBIX Ha 00CYKJ€HIE, 03HAKOMUTbHCS C TIEPEYHEM BOIIPOCOB
10 TEME CEMHUHApA.

B xozme cemuHapa BO BCTYNUTEIBHOM CIIOBE PACKPBITh NMPAKTUYECKYH) 3HAYMMOCTH TE€MBbI
CEeMHUHAPCKOI0 3aHsTHS, ONPEACTUTh MOPSI0K €ro MpOBEeIeHUs, BpeMs Ha OOCYKAEHUE KaKIOoro
yueObHoro Bompoca. [IpuMeHsiss (pPOHTaJbHBIM ONpPOC JaTh BO3MOKHOCTh BBICTYIIMTH BCEM
CTYyJIEHTaM, IPUCYTCTBYIOLINM Ha 3aHATHH.

B 3aKimr0unTENBbHOM YaCTH CEMUHAPCKOTO 3aHATHS CIEAYET MTOIBECTU €70 UTOTH: JaTh OLIEHKY
BBICTYIUIEHUH KaXKJIOTO CTyJI€HTa U yueOHO! Ipynibl B 1eIOM. PacKkpbITh MONI0KUTEIbHBIE CTOPOHBI
U HEJOCTaTKU NPOBENEHHOIO CEMMHAPCKOTO 3aHATHA. OTBETUTh HAa BOIPOCHI CTYAECHTOB. Bbiarh
3aJlaHus JJI CAMOCTOSITENIbHOM pabOThI MO MOATOTOBKE K CIIEAYIONIEMY 3aHSITHIO.

Bo3Mo’kHO MpoBeieHNE 3aHATHI U aTTecTalluii B AUCTAaHIIMOHHOM (opMare ¢ IPUMEHEHUEM
CUCTEeMBI JUcTaHIMOHHOro oOyueHus: yHuBepcurera (CAO-LMS). [lopsinok npoBeneHus padoT B
JMCTAaHIIMOHHOM (hopMaTe YCTaHABIUBAECTCA OTAEIBHBIMH DPACHOPSDKEHUSIMH TpPOpEKTopa IO
y4aeOHOU paboTe U/UiK IIEHTPOM YIeOHO-METOMIECKOM padOTHI.
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6.2 MeTozmquKne YKa3aHus NJId oﬁyqamumxcﬂ IO OCBOCHHMIO JUCHUIIJIMHDBI

6.2.1. CtyaeHT ¢ caMOro Ha4yajia OCBOCHWSI JUCIUILIMHBI JTOJKEH BHUMATEIILHO 03HAKOMHUTCS
¢ paboueil mporpaMMoOi JUCIUTIIINHBL.

6.2.2. CTtyneHTy HEOOXOIUMO COCTaBUTH sl ceOs rpaduK BHIMOTHEHUS Y4eOHBIX padoT,
npenycmorpernbix PIIJ] ¢ yuérom TtpebGoBaHUN APYrux IUCHUILIMH, M3Yy4aeMbIX B TEKYIIEM
CEMECTpE.

6.2.3. Ilpu npoBeneHUH 3aHATUH W TPOLEAYpP TEKYIIEH M MPOMEKYTOYHOW aTTEeCTAllUH C
WCIOJIb30BAaHUEM HWHCTPYMEHTOB HWH(OPMAIMOHHOW 00pa30BaTEIBHON Cpeabl TUCTAHIIHOHHOTO
oOpazoBanus ynuBepcuteta (LMS Mocmonurexa) Kak BO BpeMs KOHTaKTHOW paboThl ¢
IperojiaBaTeNieM, TaK W BO BpEMsS CaMOCTOSTENBbHOM pabOThl CTYIEHT IODKEH O0ecreyuTh
TEXHUYECKYI0 BO3MOXHOCTh JUCTAHIIMOHHOTO TOAKIIOYEHHUS K CHCTeMaM JIUCTaHIIMOHHOTO
oOyyenus. [Ipu OTCYTCTBHM TakoH BO3MOXKHOCTH OOCYIHTb CHUTYallMI0 C IPErnoiaBaTeieM
JUCLUTUTMHBI.

6.2.4. CamocrosiTenbHass paboTa SBISCTCS OIHWM W3 BUIOB Y4eOHBIX 3aHsTuid. Llenb
CaMOCTOSITENIbHOM paboThl — MPAKTHUYECKOE YCBOEHHUE CTY/IEHTAMHU BOIIPOCOB, paCCMAaTPUBAEMBIX B
IIpOLIECCEe U3YUEHUS TUCLUILINHBIL.

Buel BHEayIUTOPHOI caMOCTOSTENBHON pabOTHI:

- CaMOCTOSITEIbHOE U3YUYEHUE OTJIETbHBIX TEM AUCIHUIUINHBI,

- IOATOTOBKA K JIEKIIMOHHBIM 3aHITHUSAM;

- IOJrOTOBKA K CEMUHAPaM U MPAKTUUECKUM 3aHSATHUSIM;

J51s BeINONTHEHUS J1IF000TO BHJIa CAMOCTOSATEIBHON pabOThl HEOOXOMMO MPONTH CIEAYIONIHE
JTarbl:

- OTIpe/IeNIeHUE 1IeJTU CAaMOCTOSTEILHOM PadoThI;

- KOHKpEeTHU3allus I03HaBaTeIbHOM 3a1a4H;

- CaMOOLIEHKA TOTOBHOCTHU K CAMOCTOATEIbHON padoTe;

- BBIOOD aJIeKBaTHOTO crioco0a AeWCTBUA, BEAYLIETr0O K PEUICHHUIO 33/1a4H;

- IUTaHUPOBAaHKE PaOOTHI (CAMOCTOSATEILHOMN MM C IOMOILBIO TIPETIOIaBaTeNs ) Hal 3a/JaHUEM;

- OCYILECTBJICHHE B TMPOIECCE BBIMOIHEHHUS] CAMOCTOATEIbHOW pabOThl CAMOKOHTPOJIS
(IpOMEXXYTOYHOT'O M KOHEUHOT0) pe3yIbTaTOB pabOThl, U KOPPEKTUPOBKA BBIITOJIHEHUS PAOOTHI;

- pedekcus;

- Ipe3eHTAlMsI CAMOCTOSITEIbHON pabOTHI.

7. @DoH/1 OLIEHOYHBIX CPEICTB

7.1  Metoabl KOHTPOJISA M OLICHUBAHUS Pe3yJIbTATOB 00y4eHHU s
Z[J'ISI KOHTPOJIA YCIICBAEMOCTH U Ka4CCTBAa OCBOCHUA NUCHUIIIIMHbBI HaCTOHH_Ieﬁ nporpaMMoﬁ

IIPEYCMOTPEHBI CIEAYIOIINAE BUBI KOHTPOJIS:
- KOHTPOJIb TEKYILIEH ycrieBaeMOCTH (TEKYLIH KOHTPOJIB);
- IPOMEXKYTOUYHAs aTTecTalus (3a4er).

7.2 IIkana u KPUTEPUH OLEHUBAHMSA Pe3yJILTATOB 00yUeHHs NPHU
NPOBe/ICHUH NMPOMEKYTOYHOMH ATTeCTANMHU
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MIxauaa
OLICHUBAHUA

Onucanue

BoinmonHensl Bce BuAbl y4eOHOM pabOThI, MPEIyCMOTPEHHbIE MPOTrPaMMOM.
CTyneHT JeMOHCTPUPYET COOTBETCTBHME 3HAHWUW, YMEHUN, HaBBIKOB
NPUBEJCHHBIM B TaONMUIaX I[OKa3aTeei, Oomepupyer NpUOOPETCHHBIMH
3auTeHo 3HAHUSMHU, YMEHUSAMHU, HABBIKAMH, IPUMEHSET UX B CUTyalUsIX MOBBIIICHHON
cinoxkHoctd. IIpu 3TOM MOryT OBITH JONMYIIEHBl HE3HAYUTEIHHBIC OIIHUOKH,
HETOYHOCTH, 3aTPyJHEHUS MIPH aHAIMTUYECKUX ONEPALUIX, IEPEeHOCEe 3HAHUN
U YMEHUI Ha HOBBIE, HECTaH/IAPTHBIC CUTYAIUH.

He BbinonHen oauH wiu 6osee BUAOB yuyeOHON pabOThI, MPEeayCMOTPEHHBIX
paboueit mporpammoi. CTyAeHT IEMOHCTPUPYET HEMOJHOE COOTBETCTBUE
3HAHWW, YMEHUWH, HAaBBHIKOB TIPUBEJICHHBIM B TaOJMIAX TOKa3aTeleH,
He 3auteHo | momyckaroTcsi 3HAUMTEIbHBbIE OIIMOKH, MPOSBISIETCS OTCYTCTBHE 3HAHUIA,
YMEHUM, HABBIKOB TIO PSIIy TOKA3aTelNe, CTYIeHT UCIIBITHIBAET 3HAUUTEIIbHbBIC
3aTpyJHEHUS IPU ONEPUPOBAHUM 3HAHHUSIMHM M YMEHUSIMU IIPHU UX NIEPEHOCE Ha
HOBBIE CUTYaIlUH.

7.3  OueHoYHBIE CPeICTBA

7.3.1. Texyumii KOHTPOJIb

Bit paGoTs! dopma OTYETHOCTH U TEKYILEro
KOHTPOJIS
Jlaboparopusbie paboTsl (nepeyeHb | OdopMieHHbIE OTYETHI (3KypHa) Ja00pPaTOPHBIX
71a00paTOPHBIX PabOT MpEICTaBIIEH B II. paboT, IpeayCMOTPEHHBIX paboyeil mporpaMmoit
3.4.1) JUCIUIUTMHBI C OTMETKOW MPEno1aBaTes
«3aYTEHOY», €CITU BBIIIOJIHEHBI U 0(hOpPMIIEHBI BCe
paboThI.
Konrponbnas pabota (mpumep ITucbMeHHBIEe OTBETHI Ha 3aJJaHUSI KOHTPOJIbHOM
3a/laHuil B IPUJIOKEHUH 2) paboThl, IPEeTyCMOTPEHHOH paboueit
IpOTrpaMMOM JTUCIUIUIMHBI C OLEHKON
IpenojiaBaTessl He HUXKE «yJAO0BIETBOPUTEIHLHOY.
TecTsl (mprMeEpBI TECTOBBIX [IpaBuIbHBIE OTBETHI 1BA BOIIPOCA U3 TPEX B
3ajlaHuil TPEICTABJICHBI B PUIOKEHHUHU 2) | OJHOM M3 BApHAHTOB TECTA.

7.3.2. I[IpomexxyTouHas aTTecTalus

ITpomesxyTouHas aTTecTays - (3a4eT) MPOBOAUTCS MO OusieTaM B yCTHOH hopme. PernamenT
MIPOBE/ICHUS aTTECTAINU:

- BpeMs JJIs IOATOTOBKU OTBETa Ha BONpockl He 6osee 30 MuH.;

- BpeMs Ha OTBET Ha 3aJlaHHbIe BONPOCHI He Oosee 10 MuH.

Buner cocTout U3 Tpex TEOPETUUECKUX BOIPOCOB.

[TepedeHp BOIIPOCOB K 3a4eTy MPUBE/CH B IPUIOKEHUH 2 K pabodeii mporpamme.



[Tpunoxenue 1

TeMaTH4YeCKHH IJIaH ANCIHUIIJINHBI «MaTepl/laHOBeIleHl/le» IO HANpPpaBJICHUIO MOATOTOBKH

20.03.01 TexHochepHasi 6e301aCHOCTh
(0axanaBp)

n/n

Pa3nen

Cemectp

Heneas
cemecTpa

Buabl yueOHoii padoThl,
BKJIIOYasi CAMOCTOSATEIbHYIO

padoTy CTyIeHTOB,

H TPYAOEMKOCTDb B Jacax

Buabi camocTosiTe/ibHOI padoThl
CTY/ICHTOB

Dopm
bl
arrect
anumu

1l
C

J1a6

CPC

KCP

K.P. | KIIL. | PT'P

Pedepar | K/p

2] 3

BBoaHast yacTs.

3HaueHue U 3a/1a4M Kypca
MaTepuanoseneHue. Poib
MaTepuaioB B COBPEMEHHOU
TexHuke. Kpurepun oneHku u
BbIOOpa MaTepuainoB. PaboTsl
OTEUYECTBEHHBIX U COBPEMEHHBIX
yUYEHBIX B 0071aCTH
MaTepHuaoBeICHHsL.
MarepuanoseneHue, Kak Hayka,
M3y4arolas CBOMCTBA MaTEpUaJIOB B
CBSI3M C UX COCTaBOM M CTPOEHHUEM.
Krnaccudukanus matepuasnos.

Tema 2. ®u3uK0-MeXaHHYECKHE
CBOICTBA MaTepHAJIOB.

Crpoenue marepuaionB

Crpoenne matepuanoB. OCHOBHbIE
MIOHSATHSI O CBOMCTBAX MaTEpUAJIOB.
ATOMHO-KpPUCTAJIINYECKOE CTPOCHHE
METAJIJIOB, U30TPOIIHS, aHU30TPOINS,
kBazunzorponus. [1yTu nosblieHus

2-3
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MMPOYHOCTU MCTAJIJIOB.
KpI/ICTaJ'IJ'II/IBaI_[I/IH MCETAIJIOB
IEpBHUYHAA U BTOpUYHAA.

Jlabopamopnoe 3ansamue no meme
«Maxpoananuz cmanetiy

Jlabopamopnoe 3aunamue no meme
«Muxpoananuz cmaneu»

Teopus CILUIaBOB.

[Tonstus o crinaBax. TBepabie
pacTBOpBI, MEXaHUYECKHE CMECH,
XUMHUYECKHE COCAUHEHUS.
JlnarpamMma cOCTOSIHUSA XKeJle30-
LIEMEHTHT. XapaKTepPUCTUKHU
KOMITIOHEHTOB. CTpYKTypHBIE
cocTraBistone 1 (assl Ha
JUarpaMMe >KeIe30-1EMEHTHT.
Knaccudukanus craneit no cnocoOy
IIPOU3BOJCTBA, HA3HAYEHUIO U
KadecTBy. MapKkupoBKa
YIIEPOAUCTBIX cTanel. YyryHsl ¢
rpaduToMm, MOJIOBUHYATHIE U Oelble.
CrpykTypa, cBOIiCTBa, 00IaCTH
MIPUMEHEHHUS U METOBI MTOTY4EHUS
CEPBIX, KOBKUX U BBICOKOIIPOUYHBIX
YyryHOB. MapKHpOBKa YyI'yHOB.

Jlabopamopnoe 3anamue no
meme « Yanepooucmole cmanuy

Jlabopamopmnoe 3amamue no
meme « Qy2ymvi»
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Tepmuyeckasi U XUMHKO-
TepMHuUyecKasi 00padoTkKa.

Bunsl Tepmuueckoii 00paboTku
cranei. [IpeBparnienus mpu HarpeBe
cranu. Poct 3epHa aycTeHuTa,
HACJIEICTBEHHOE U ICHCTBUTENBHOE
3epHO B ctanu. [leperpes u
nepesxor. IIpeBpamenne aycrenura
IIPU HETIPEPHIBHOM OXJIAXKICHUH.
JnarpaMma U30T€pMUIECKOTIO
MIPEBPALICHHS] AYCTEHUTA.
[lepnuTHOE IIpEBpaAICHUE.
MapTeHCcUTHOE IPEeBpaIleHNE U €T0
ocoOenHoctH. [IpeBpatenue npu
OTIIYCKE, CTPYKTYpa U CBOWCTBA
cTaynu npu otmmycke. OTmyckHas
xpynkocts [ u Il pona.
IIpokannuBaeMocTh U
3aKaJIMBAEMOCTh CTaJH, (PaKTOPHI,
BIIUSIOIUE HA TPOKAINBAEMOCTD:
BIIUSTHUE JIETUPYIOLINX 3JIEMEHTOB,
pa3Mepa 3epHa ayCTEHUTA,
HEpAacTBOPUMBIX KapOUIOB U
BKIIIOUeHUM. MeToauka
orpesieNIeHUs] KpUTHYECKOTO
auameTpa 1o guarpamme
MIPOKAINBAEMOCTH.

DU3nYeCKUE OCHOBBI XUMUKO-
TEPMHUYECKON 00pabOTKHU, TOHATHE O
kodpunmente quddy3un. Buabt
XUMHUKO-TEPMUIECKOI 00paboTKH

6-10
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Jlabopamoproe 3ausimue no meme
«3akanka u omnyck y2nepooucmou
cmanuy

Jlabopamopnoe 3ansamue no meme
«IIpoxanusaemocmv cmaneuy

Jlabopamopnoe 3ansmue no meme
«Xumuxo-mepmuyeckast
obpabomkay

KoHcTpyKuunoHHbIe U
HHCTPYMEHTAJIbHbIEe MaTePUAJIbI.
Knaccudukanus serupoBaHHbIX
cTajel o CTpyKType B
HOPMAJTM30BAaHHOM COCTOSIHHH
(mmarpamma ['uite). MapkupoBka
JIETUPOBAHHBIX CTAJIEH, X
MIPEUMYIIECTBA IO CPABHEHUIO C
yriepoaucToiMu. Jled ekt
JIETUPOBAHHBIX cTalel (mmndepHsbIit
U3JI0M, (PJIOKEHBI, OTITYCKHAs
XpynKocTh). OCHOBHBIE TPEOOBAHUS

K JICTUPOBAHHBIM KOHCTPYKIITMOHHBIM

craisim o 'OCT.
WHCcTpyMeHTaTbHBIE YTIIEPOIUCTHIE
U JIETUPOBAaHHbBIE CTAIH IS
PEXYIIET0 HHCTPYMEHTA, COCTAaB,
MapKHpOBKa, TEPMUYECKast
00paboTKa 1 00J1aCTH MPUMEHEHUSI.
TBepable MOPOLIKOBBIE CIIABBI IS

pexyiero nactpymenTa. Kepamuka.

CBepxTBep/ble MaTEpHUAIIBI.

11-12




17

Jlabopamopnoe 3ansamue no meme
«Jlecuposannvle cmanuy

Craiju W cmjaaBbl €  0COOBIMH
CBOMCTBaAMHU.

Bricokorpounblie CTaJIH.
MapTteHcuTHO-CTaperoIue
KOHCTPYKLMOHHBIE CTaJIN, UX COCTAB,
peKUMBI  00paboTKM W o0yacTu
npumeHenns. CruiaBel ¢ 0co00
BBICOKOH M3HOCOCTOMKOCTEIO,
COCTaB, MapKUPOBKa, TEPMHYECKas
00paboTka 1 0071aCTH MPUMEHEHHS.

Hepikageromue XPOMHUCTHIE 51
XPOMOHHKEJIEBBIE ~ CTaJld, COCTaB,
MapKHPOBKa, TepMHUYECKast

o0pa0oTka ¥ 00JaCTH MPUMEHEHHUS.
Kaporipounbsle CcTanu W CIUIABHI.
Oco0eHHOCTH NOBEIEHHUS CTAJIN IIPU
Harpy3kax B 0O0JacTH  BBICOKUX
TeMIepaTryp, Mpenen JUIMTEIbHON
IIPOYHOCTH, TPEAeN  IOJI3Y4ECTH.
Tumnossie CILJIaBBI, COCTaB,
CTPYKTYpa, TepMOOOpaboTKa,
CBOMCTBA M 00JACTH MPUMEHEHHS.
CrnaBsl ¢ 3aJaHHBIMU (QPU3UUYECKUMU
CBOMCTBaMH.  MarHuToMsrkue u
MarHUTOTBEP/bIE CIUIABBI.

13-14

IIBeTHBIC MEeTAJIBI H CILVIABBI.
Mens u ee cBoicrtBa. JlaryHu,
OpOH3bI OJIOBSIHUCTBIE, KPEMHUCTBIE,
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QITIOMUHUEBBIC, OEPUILTIOBBIC; COCTAB,
obimactu  npumeHeHus.  CruiaBbl

CBHHIIAa H  OJIOBA. babouThI,
CBUHI[OBHCTHIC OpOH3HI,
AJTFOMHUHUECBBIC IIOAIIUITHUKOBBIC
CILTaBbI JUIS JBUTaTEaCH
BHYT‘p CHHECTO CFOpaHI/Ifl,

TPUMETAIUIMYECKUE  TMOIIUITHUKH.
AmoMuHHIT ¥ €ro  CBONCTBA.
JIuTelinple aJlIOMMHHMEBBIC CIIJIABBHI,
obnactu nmpumMeHeHwus. [[ropairromMuH,
COCTaB, pEXKUM TEPMHUYECKON
o0paboTKH,  CBOWCTBa,  OONaCTH
MIPUMEHEHHUSI.

KoMno3nunoHHbie MaTepuaibl
Knaccuukanus KOMIO3UIUOHHBIX
Marepuanos. Pacnpenenenue
HaIIpsDKEHUN MEXIY MaTpULed U
HanosHuTeneM. Cxembl
apMmupoBanus. Kpurnueckas JymHa
BOJIOKHA. OCHOBBI pacyeTa CBOWCTB
KOMITO3ULIMOHHBIX MaTEPUAJIOB.
Buael MmaTpui 1 HarOJHUTENEH
KOMITO3UIIMOHHBIX MaTEPUAJIOB.

15-16

ﬂa60pam0pﬂoe 3aHAamue no meme
((KOMI’ZO&’ML!MOHHble mamepuailbl»

Hanomarepuajibl

OO011ast XxapakTepUCTHKA.
['eomeTpuueckue nmapameTpsl
Ha”ouactul. Mcropuueckue
npeanocsuiky. Kommonanas xumus
KaK NPapoAuTEb HAHOTEXHOIOTHH.

17-18
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N3menbuenne yactuil. CteneHb
nucnepcHocTd. Kputnueckuii
JTMaMeTp HaHOYACTHIL.
JlucnepraiinOHHBIN CI0CO0
MOJTYYEHUS TUCTIEPCHBIX YACTHUIL
BenlecTBa. KoHaeHCAIIMOHHBIN
CTIIOCO0 MOTYYEHHUS JUCTIEPCHBIX
YacTull BeulecTBa. TepMHUHbI
«CBEPXY-BHU3» U «CHU3Y-BBEPX)».
Hanoo0bexThl cemeiicTBa
bymiepeHoB. DHI0DYIIICPEHBI.
HanotpyOku. ['paden. ActpaneHsl.
TexHu4eckoe NPUMEHEHNE
HaHOpa3MepHbIX YacTull. COpOEHTHI.
Cencopsl. [1neHku. OMUTTEpPHI.
CBepXMnpoBOIHUKHA. XUMUYECKUE
CBOICTBa HAHOYACTUII.
MammHOCTpOUTENbHOE TPUMEHEHUE
Ha"Ho4yacThull. MequIMHCKOe
MIPUMEHEHHUE HAHOYACTHII.
Hanosnekrponuka.

Bcero yacos nmo auciuminHe

18

18

36




[Tpunoxenue 2

®OH/J OHEHOYHbIX CPEJACTB 1O IUCHUIIJIMHE

«MarepuasioBeieHIE)
HaHpaBJ’IeHI/Ie IIOATrOTOBKHU

20.03.01 TexnocgepHasi 6e301aCHOCTH
O6pazoBatenpHas mporpamma (mpoguiIb IOITOTOBKH)

IKOJIOTHYeCKAsi U IPOU3BOJACTBEHHAsS 0€301aCHOCTh

IIpumep KOHTPOJIBLHOM PadOTHI
Bapuant Ne 1

1.HauepTtute B Macmtabe AuarpaMMy COCTOSIHUS K€JI€30-YTIEePOAUCTHIX CIUIABOB HAa CTAH/IAPTHOM
OnmaHke, ocTaBbTe OyKBeHHbIE 00OO3HaueHus. Ha3zoBute (aspl U CTPYKTYypHBIE COCTABISIONINE B
KaKI0i 00nacTu quarpammbl (a3bl 3aKTI0YATE B KBAIPATHBIE CKOOKH )

2. B kakux mnpenenax wusMeHsercs xumuueckuid coctaB (%C) aycTeHUTa NpU MEPBUYHOI
Kkpuctayum3anuu crasa ¢ 1,8 %C? Kak Ha3bpIBaeTcst 3TOT CIUIaBa U KaKyl CTPYKTYpPY UMEET MpHu
KOMHATHOM TeMIepaType B COOTBETCTBHH C JUArpaMMOu Kele30-yriepo?

3. Hanummre cxemy mpeBparmieHusi s craiu, couxepxkamein 0,8 %C npu temmnepatype 727°C.
Vxkaxute xumuueckuii coctaB (%C) mias ¢da3, ydacTBYIOIIMX B 3TOM mpeBpaiieHuu. Urto
MPEICTABISAIOT cO00i 3TH (a3, KaKyI0 UMEIOT KPUCTAJUIMIECKYIO PEIIETKY U CBOWCTBA?

4. lana cranp Mapku Y10A. Ykaxure Kiacc 3TOHl cTajau mo KadecTBy (OOBIYHOTO KauecTsa,
KayecTBEHHAsI, BHICOKOKAUYECTBEHHAs), a TAK)KE CPEIHEE COAEepKaHUE YIIepoaa U CTPYKTYpY ITOH
CTaJIi IpU KOMHATHOU TEMIIepaType B COOTBETCTBUU C JUATPAMMON Kelle30-yrIepo/l.

5. lana cranp mapku BCT5kn. Ykaxure ee Ka4ecTBO, YTO O3HAYaIOT OYKBbI U LU(PBI BXOJAIMINE B
MapkupoBky. [lo kakuM mokaszarensM (XMM. COCTaB, MEXaHWYECKHE CBOWCTBA) MPOU3BOJUTCS
KOHTPOJIb 3TOM cTanu?

Bomnpocs! k 3a4ery

=

JHuarpamma Fe-C. Xapakrepuctrka a3 1 CTPYKTYPHBIX COCTaBIISTIOIIHX

JHuarpamma Fe-C. Onpenenenne XumMuaeckoro cocrasa ¢a3s B cruiase ¢ 4,3 % C mpu 1400°C

3. uarpamma Fe-C. M3MeHeHHe XHMMHUYECKOro cocTaBa (a3 B Ipolecce NMEPBUUHOU U
BTOPUYHOW KPUCTAITU3AINH CTaIH 45

4. Jlmarpamma Fe-C. M3MeHeHHe XHMMHUYECKOro cocTaBa (a3 B Ipolecce NMEPBHUUHOU U

BTOPUYHON KpucTayn3anuu craimu 30

[TonsiTue o crutaBax. TBepabie pacTBOPHI, MEXaHUUECKUE CMECH, XHMUYECKHE COSTUHEHUS

6. JuarpamMma COCTOSIHHS JIBOMHBIX CIJIABOB C HEPACTBOPUMBIMU B TBEPJAOM COCTOSHHUH
KOMITOHEHTaMH

7. Huarpamma Fe-C. l3MeHeHHe XUMHMUYECKOrO cOCTaBa (a3 B Mpolecce MEpPBUYHON U
BTOPUYHON KpucTayn3anuu cimiasa ¢ 5 % C

8. Huarpamma Fe-C. l3MeHeHHe XUMHMUYECKOrO cOCTaBa (a3 B Npolecce MEpPBUYHON U
BTOPUYHOW KPUCTAJUIM3ALNU cTanu Y 12

9. Huarpamma Fe-C. Xapakrepuctuka ¢a3, yuaCTBYIOUIUX B 9BTEKTHYECKOM MPEBPAIIEHIH

10. marpamma Fe-C. OmnpeneneHrne XMMHIECKOTo coctaBa ¢a3 B cruiase ¢ 5,5 % C npu 1300°C

11. lnarpamma COCTOSIHUS JBOWHBIX CILUIABOB C OTPAHUYEHHOM paCTBOPHUMOCTHIO KOMIIOHEHTOB B
TBOPZOM COCTOSTHUH

12. Tnarpamma Fe-C. Omnpenenenne xumuyeckoro coctana ¢a3 B cruase ¢ 4,3 % C npu 1147°C

N

o
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. Hnarpamma Fe-C. Onpenenenue xumuaeckoro cocrana $a3 ctamm Y12 npu 1100°C

. Hunarpamma Fe-C. Onpenenenue xumudeckoro cocrana a3 B crase ¢ 0,8 % C npu 727°C

. Inarpamma Fe-C. Onpenenenne xumuueckoro coctara (a3 cramu Y8 npu 1100°C

. Hunarpamma Fe-C. Onpenenenue xumuaeckoro cocrana (a3 B crase ¢ 4 % C npu 1400°C

. Anarpamma Fe-C. M3meHenue XMMHYECKOro cocraBa (a3 B mpolecce NEepBUYHON U
BTOPUYHOM KPUCTAJUIM3ALMK CTAIU Y 8

Huarpamma Fe-C. M3MeHeHHEe XUMHUYECKOrO cOcTaBa (a3 B Npolecce MEpPBUYHON U
BTOPUYHOM KpucTayum3anuu ciasa ¢ 3 % C

Huarpamma Fe-C. Ompenenenre XuMHIeckoro cocrana ¢as B cruiase ¢ 5,5 % C npu 900°C
Huarpamma Fe-C. V3MeHeHuMe XUMHYECKOrOo cocTaBa (a3 B Ipoliecce MEepBUYHOU U
BTOPUYHON KpucTaJIM3anuu cmiasa ¢ 4,3 % C

Huarpamma Fe-C. Xapakrepuctuka ¢a3, ydacTBYIOIIUX B 3BTEKTOMIHOM MPEBPAIICHUU
Juarpamma Fe-C. DBTeKTHYECKOE U IBTEKTOMIHOE MTPEBPAIICHUE

Huarpamma Fe-C. Onpenenenne XuMu4eckoro cocrara ¢as B crase ¢ 2,5 % C npu 900°C
Huarpamma Fe-C. Onpenenenue xumMuueckoro cocrana ¢as B cmuase ¢ 2,5 % C npu 1300°C
Huarpamma Fe-C. Omnpenenenue xummuueckoro cocrana ¢as B cruiase ¢ 4,3 % C npu 727°C
Huarpamma Fe-C. Onpenenenne Xxumuaeckoro cocrana ¢as B crutase ¢ 1,5 % C npu 800° C
JlnarpaMma cOCTOSHUS TBOMHBIX CILIAaBOB C HEOTPAHMYEHHOM PACTBOPUMOCTHIO KOMIIOHEHTOB
B TBEPAOM COCTOSTHUH

Oco0eHHOCTH IBTEKTUYECKOTO IIPEBPAIICHUS JBOMHBIX CILUIaBOB

KpacHOIOMKOCTP ¥ XJIQJAHOJIOMKOCTh CTaid. lIpWYMHBI BO3HUKHOBEHHS M CIOCOOBI
yCTpaHeHUs

Kpucrannu3zanus crimaBos. [Ipasuno ¢as. [IpaBuino koHIeHTparmii
ATOMHO-KPUCTAIUIMYECKOE CTPOCHHE METAIIOB. THUIBI KPUCTAJUIMUECKUX PEHIETOK U HX
XapaKTepPUCTHKA

3akoHOMepHOCTH  KpucTawm3anuu. CTeneHb  MEPeoXJIaXIEHHUs, YUCIO  LIEHTPOB
KPHUCTAUTU3AIMH, CKOPOCTTh POCTa KPUCTAILIIOB. AMOP(HBIE METAILIBI

JennputHas mukBanus. [[pyauHBI BOSHUKHOBEHUS M CITIOCOOBI YCTPAHEHUS

JledeKkThl KpUCTAITUYECKOT0 CTpOeHUs. BiMsHME TIOTHOCTH AUCIOKAIMA Ha MPOYHOCTH
MaTepHaoB

BnusiHue creneHu mnepeoxiaXKIAeHHs Ha mpoiecc Kpuctaumzanuu. CTpoeHue CIuTKa.
3oHanpHas JTUKBAIHS

BrnusiHue crenenu nepeoxiaxkeHUs Ha BeIHUMHY 3epHa. MonudunupoBaHme
Pacumdposare mapky metamonponykiuuu: XBI' u nate ee xapakTepuCTHKY (Ha3BaHUE,
Ha3Ha4yeHHe, CBOIICTBAa, 0COOEHHOCTU CTPYKTYPBI U TEXHOJIOTUHN)

PactumdpoBats mapky metamnonpoaykiuu: IIIX15 u nate ee xapakTepucTuky (Ha3BaHHeE,
Ha3Ha4YeHHe, CBOICTBA, 0COOEHHOCTU CTPYKTYPhI U TEXHOJIOTUHN)

PacimdpoBate Mapky MeTauIONpoAyKIHMH: Y8 M JaTh €€ XapaKTepUCTHKY (Ha3BaHUE,
Ha3Ha4yeHHe, CBOICTBA, 0COOEHHOCTU CTPYKTYPBI U TEXHOJIOTUHN)

BnusiHue nerupyromux 3J€MEeHTOB Ha oJIMMOp(HOE npeBpaiiieHue xene3a. Knaccupukanus
JIETUPOBAHHBIX CTaIEH

Pacmmdposare Mapky metammonpoaykiuu: BK8 u mate ee xapakTepucTtuky (Ha3BaHUE,
Ha3HaueHHe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPhI U TEXHOJIOTHH)

OcHOBHBIE TOKa3aTtend (PU3NKO-MEXaHHMYECKUX CBOHCTB MaT€pHaOB W METOABl HX
onpenenenus (HB, HR, HV, o8, oT, 6, KCU)

PacinmmdpoBate Mapky MeTaiionpoaykiuu: ber3mne u gaTh ee XapakTepuCcTUKY (Ha3BaHUeE,
Ha3HaueHHe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPBI U TEXHOJIOTHH)

Pacmmdposate Mapky metammmonpoaykiuu: CUIS u gaTh ee xapakTepUCTHKY (Ha3BaHUE,
Ha3HaueHHe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPhI U TEXHOJIOTHH)
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PacmmmdpoBare Mapky wmetamtonpoaykuuu: Ctanb 45 W JgaTh €€ XapaKTePUCTHUKY
(Ha3HaueHue, KayecTBO, MecTomnojokeHue Ha auarpamme Fe-C, cTpykTypa, 0COOEHHOCTH
TEXHOJIOTUH)

MukpoMexaHuka KOMIO3UIIMOHHBIX MaTepUaioB C  BOJIOKHUTBIM  HAIMOJIHUTEJIEM.
Kputnueckas qyinHa BOJIOKHA. AJJIUTUBHOCTD CBOMCTB KOMIIO3UTA

BricokoremneparypHbie MaTepuaisl. JKapoCcTOHKOCTh U KApOIIPOYHOCTh

Pacummdposars mapky metamtonpoayknun: KU 30-6 u gath ee xapakTepucTHKy (Ha3BaHUE,
Ha3Ha4YeHHE, CBOIICTBA, 0COOCHHOCTH CTPYKTYPHI U TEXHOJIOTHUH)

Pactmmmdposars Mapky meramutonpoaykuuu: BU 120-4 u nate ee XxapakTepuCcTHKY (Ha3BaHUE,
Ha3Ha4YeHHE, CBOIICTBA, 0COOCHHOCTH CTPYKTYPHI U TEXHOJIOTHUH)

Pactmmdposare Mapky Metamutonpoaykiuu: BCt3cn u gate ee XxapakTepucTHKy (Ha3BaHUE,
Ha3Ha4YeHHEe, KaueCTBO, 0COOCHHOCTH TEXHOJIOTUN)

PacumdpoBare mapky wmetammtonponykiuu: Crans 08km M JaTh €€ XapaKTepUCTUKY
(Ha3HaueHue, KauecTBO, MecTonojoxkeHue Ha quarpamme Fe-C, ctpykrypa)

PacummdpoBats Mapky metamtonponykiuu: CT3Km U AaTh ee XapaKTepuCTHKY (Ha3BaHUE,
Ha3Ha4YeHHE, KaYeCTBO, 0COOCHHOCTH TEXHOJIOTHN)

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

PacmmmdpoBare Mapky meramutonpoaykmuu: Y 12A u naTh ee XapakTepHCTUKY (Ha3BaHUE,
Ha3Ha4YeHHe, KauecTBO, MECTOIoJIokeHue Ha auarpamme Fe-C, cTpykTypa, 0COOEHHOCTH
TEXHOJIOTUH)

Pactmmdposate Mapky metamonpoaykiuu: Ctans 30A u 1aTh ee XapakTepuCTUKY (Ha3BaHueE,
Ha3Ha4yeHME, CBOIICTBA, 0COOEHHOCTU CTPYKTYPhI U TEXHOJIOTUN)

PacumdpoBats mapky Meramnonpoaykuuu: T15K6 u nate ee xapakTepucTuky (Ha3BaHUE,
Ha3Ha4y€HHE, CBOIICTBA, 0COOEHHOCTU CTPYKTYPhI U TEXHOJIOTUHN)

OcHoBHbBIE Pa3HOBUIHOCTH HaHOMaTepuanoB. PasMepsl 3epeH (Cli0eB, BKIIOYEHHUI, TTOD)
XapakTepHbIe U1 HaHoMaTepraioB. OCOOEHHOCTH MEXaHUYECKUX CBOICTB

HaHOMAaTEepHAaJIOB.

[TpropuTeTHBIE HANIPaBICHUS PA3BUTHS HAHOTEXHOJIOTUU

OCHOBHBIE XapaKTEPUCTHKHU CTPYKTYPHI HAHOIIOJIMMEPOB

Mexanu3msl geopMariiv, 0cOOEHHOCTH MEXaHNYECKUX CBOICTB HAaHOMATEpHAJIOB.
3aBHCHUMOCTH TBEPIOCTH, MPEJIeNia MPOYHOCTH U OTHOCUTEIBHOTO YJIMHEHHUS OT pa3mMepa
3epHa

[Tpenmy1iecTBO MOPOIIKOBBIX TEXHOJIOTHI. BHIBI HOPOIIKOB, HCIIOIB3YEMBIX JIJIS
HOJy4EeHUs] HAHOMATEPHAJIOB, ONEPALlUH MTOPOIIKOBON TEXHOJIOTHH.

MeToap! KOHCOTHIAINH YIbTPAJAUCIIEPCHBIX HAHOCTPYKTYP: CYTh M YCIIOBHS pealln3alliu.
Crioco0Obl yMEeHbIIEHUs TOPUCTOCTH HAHOMATEPHAJIOB.

.MeToabl HHTEHCUBHOM TIaCTHYECKON AedopMaIi Kpy4eHHUEM 1101 BBICOKUM JJaBJIEHUEM U
paBHOHAKAIBHBIM YTIIOBBIM ITPECCOBAHUEM.

MeTobl KOHTPOJIUPYEMOI KpUCTATUIN3ALUH U3 aMOP(HOTO cocTOsIHUA. TUIIBI OTydaeMbIX
CTPYKTYP B 3aBUCHMOCTH OT YCIIOBHI 3aKaJIKU U3 KUJAKOTO COCTOSIHUS: OJTHO- H
MHOT0o(}ha3HOM, aMOPPHO-KPUCTALITHYECKON, aMOP(HOIA.

Ou3nuecKkre 1 XUMHUUECKUE METOBI ITOTydeHHsI HAHOCTPYKTYPHBIX TUICHOK; TEXHOJIOTHH
HMOHHOTO OCAX/IEHUS U AJIEKTPOAYTOBOTO UCTIAPEHHSI MATHETPOHHOT'O HAIIBIJICHHUS.

IIpuMepsbI TECTOBBIX 32 JaHUH

3ananue Ne 1

1. Uro Ha3bIBaeTcs CTPYKTYpOil Marepuana?

a) IepOX0BAaTOCTh MOBEPXHOCTH; 0) BUAMMOE CTPOCHUE; B) HATMYKE TPELIUH
2. YTo TaKoe XJIaJHOJIOMKOCTb?
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a) YMCHBIIICHHUE TBEPJIOCTH IPH HU3KKUX TeMIIepaTypax; 0) OXpyIIYHBaHHE MaTepHasa MPH HU3KUX
TEeMIIepaTypax; B) MPOYHOCTh MaTepHalia MPU HU3KUX TeMIIepaTypax

3. Haubonee GaronpusTHIM coOueTaHUEM (PU3UKO-MEXAaHUYECKUX CBOMCTB 001a1al0T

a) KPYITHO3EPHUCTHIC; 0) MEIIKO3EPHHUCTHIC; B) CBOMCTBA HE 3aBHCSAT OT BEJIUYHHBI 3¢pHA

3ananue Ne 2

1. Ilpu oxnaxaeHUH CIUTKA 00pa3yeTcsl 30Ha KPYITHBIX OPUEHTUPOBAHHBIX 3€PEH:

a) Mpy OBICTPOM OXJIAKJICHUH; 0) MPU HAPABJICHHOM OTBOJIC TEIJIa; B) MPU MEJICHHOM
OXJTAXKICHUU

2. Hanmmuume Ha OBEPXHOCTH M3JIOMa YYaCTKOB € OJIECTAIICH 1 IEPOXOBATOM TOBEPXHOCTHIO
XapaKTepHO UIA:

a) KPUCTAJLUTUIECKOTO U3JI0Ma; 0) BOJIOKHUCTOTO M3JIOMa; B) YCTAJTOCTHOTO H3JI0Ma

3. Harpes ucnonp3yroT B mporiecce:

a) ryOOKOTO TpaByIeHHS; 0) TpaBJICHUE peakKTUBOM baymaHa; B) TpaBjieHHE peakTHBOM [ eiiHa;

3amanue Ne 3

1. Kakyro KpUCTaNTHYECKYIO PEIIETKY UMEET xKene30 — y?

a) ['HK; 6) OLIK; B) poMOo3aprueckas

2. YTO MPOUCXOANT MPH OXJIAXKICHUH B TOUKE S?

a)® —>A;0)A—-ILB)II— A

3. Uto o3Ha4aroT mUdpsl B Mapke ctanu Y127

a) IOPSIIKOBBIA HOMED; 0) cofiepkaHue yriieposa B COThIX %; B) COIEpIKaHUE yIiiepoJa B Aecs-ThIX
%

3amanue No 4

1. Kakas crainb nmojBepskeHa oTiyckHou xpynkoctd |l poma?

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

2. KakoBo coaepxanue Maprania B ctanu [ andunpua?

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

3. Kak BIusitoT OOJBIIMHCTBO JISTHPYIOIINUX 3JIEMEHTOB Ha COJIep KaHUE yIiiepo/ia B mepiuTe?
a) MOBBIIIAIOT COJIEpKaHue YIriiepoa; 0) MOHKAIOT KOJIMYECTBO YIIIEPOa; B) HE BIHSIET

3ananue Ne5

1. Kakyto CTpyKTypy UMeeT J1e1e0ypUT IPEBPAILICHHbII?

a) A+1[;6) 1+ 1 ) 1+

2. Kakue cBoiicTBa UyryHOB onpeaeistoTcs GopMoii rpaduTOBBIX BKIIOUYEHUH?

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

3. Ilpu kakoii TemMIiepatype MpoBOAAT OTXKUT JUIS TTOTy4EHUS IEPIUTHOIO KOBKOTO YyryHa?
a) 750°C; 6) 850°C; B) 950°C



