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1. Heaun, 3a7aum 1 IJIaHUPYeMble Pe3yJIbTAThHI 00yUeHUsl 10 JUCHUITIHHE

Lenv Oucyunnunbl - TIO3HAHWE TPUPOABI U CBOMCTB MAaTEpHANIOB, a TAaKXKe METOHOB HX
yIpoyHeHus sl Hanbosee F3PPEKTUBHOTO UCTIONb30BAaHUS B TEXHUKE.

3adauu oucyuniumot.

- U3y4YeHHE OCHOBHBIX MOHATHUH, TEPMHUHOB M OINPEEICHU B 00JIACTH KOHCTPYKIIHOHHBIX,
MHCTPYMEHTAJBHBIX U (PYHKIIMOHAIBHBIX MaTepHajIoB (MAapKUPOBKa, CTPYKTYpa, CBOICTBA);

- UW3YyY4EeHHE COCTaBa, CTPYKTYpbhl W CBOHCTB COBPEMEHHBIX METAUIMUECKUX U
HEMETAJUINYECKNX MaTepUalIOB;

- OCBOCHHE OCHOB TEPMHUYECKOI, XHMHUKO-TEPMUYECKON U TEPMOMEXaHIMUECKOI 00paboTKH;

- OCBOCHHE BHUJIOB YIPOUHSIONIEH U pa3ynpouHsomel o0paboTku (OTKUT, HOpMaIHU3anus,
3aKajKa, OTIYCK, [IEMEHTAIUs U Jp.);

- nU3y4eHHne (U3MYECKOI CYIIHOCTH SBICHHH, MPOUCXO/IINX B MaTepualaX B YCIOBHAX
IPOM3BOICTBA U 3KCILTyaTalluu;

- OCBOCHHUE OCHOBHBIX CBS3€H MEX/Iy CTPOCHHUEM MAaTEePHAaJIOB U UX CBOMCTBAMH (TBEPIOCTHIO,
POYHOCTHIO, H3HOCOCTOWKOCTBIO, IUTACTUYHOCTHIO H JIP.);

- U3y4eHue 00JacTH MPUMEHEHUS Pa3InYHBIX COBPEMEHHBIX MaTEPUAIIOB JUISl H3TOTOBIICHHS
HPOYKIIUH.

IInanupyemvle pesynomamuvl 00yyeHusi — TOIATOTOBKA CTYACHTOB K JEATEIBHOCTH B
COOTBETCTBUH C KBATH()UKAMOHHOW XapaKTepUCTUKOW OakaaBpa IO HANpaBJICHUIO, B TOM YUCIIE
(dopMupoBaHHEe YMEHHI N0 CO3JaHUI0, 00pabOTKE U M3YUCHHIO CBOMCTB M CTPYKTYPHI Pa3INYHBIX
MaTepHaoB.

OOyuenne mno gucnmmimHe «MarepuaaoBeeHHE» HampaBiIeHO HAa (OPMHPOBAHUE

y obyuarommxcs cnenyromux komrnerenmuii B coorsercteun ¢ ®IOC 20.03.01 Texnochepnas
0€30IMacHOCTD, yTBEP:KAEHHBIM IIpuKkazoM Muno6puayku Poccun oT 25 Mast 2020 r. N 680:

Koa v HaumMeHoBaHHe KOMIIETEH NI

NHaukaTopbl JOCTHKEHUAS
KOMIIETEHIINHT

YK-2. CnocobeH onpeaensTs Kpyr 3a1ad B
paMKax MOCTaBJICHHOM IIeJTH U BRIOUPATH
ONTUMAJIbHBIE CIIOCOOBI UX PEIIEeHUSs, UCXO IS
13 JICHCTBYIOMINX MMPABOBBIX HOPM,

NYK-2.1.0opmynupyeT COBOKYIHOCTb 3a/1a4
B paMKax IMOCTABJIEHHOM LI€JIH MPOEKTa,
peleHre KOTOpbIX 00ecreyrBaeT ee
JIOCTUKEHHE

MMEIOIINXCSA PECYPCOB U OTPAaHUYEHU I
NYK-2.2. Onpenensier CBSI3U MEXAY
IMOCTaBJIEHHBIMU 3aJa4aMH, OCHOBHBIMU
KOMITOHEHTAMH MPOEKTA U 03KU1aeMbIMU
pe3yibTaTaMH €ro peain3aluu

NYK-2.3. BeiOupaer onTuManbHbIE CIIOCOOBI
TUTAHUPOBAHMS, pacTIpe/ICIICHUs 30H
OTBETCTBEHHOCTH, PEIICHUS 3a7a4, aHAIIN3a
pPEe3yJbTaTOB C YYETOM JICHCTBYIOIIMX
MIPABOBBIX HOPM, UMEIOIINXCS YCTIOBHH,
PECYpPCOB U OTPAHUYECHUMN, BO3MOKHOCTEN
UCIIOJIb30BaHUS

2. MecT0 AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOMH NPOrpaMMbl

JlucuuMmiauHa OTHOCHUTCA K 4acTH, (OopMHUpYeMOHl Yy4YacTHHKaMH 0O0pa3oBaTENbHbBIX
oTHomeHui 6s10ka b1 «Jlucuurmmuae! (MO )».

JlucuunianHa B3auMOCBsI3aHa JIOTHYECKU U COJIEPKATEIbHO-METOAUYECKU CO CIIETYIOUMU
qucuumHaMu U nmpaktukamu OOIT:



B o6s3arenbhoit yactu (b 1.1):
- Xumus
- dusuka
- TeXHOJIOT U MAIIMHOCTPOUTEIHHBIX MPOU3BOJICTB

B ywacrtu, hpopmupyemoit yuactHukamu obpaszoBarenbHbIX oTHOIIeHHH (b1.2):
- OCHOBBI CHieIMAIbHON OLIEHKU YCJIOBUHM TpyAa
- Oxpana Tpyaa;-

3. CTpyKTypa U cojep:KaHue QU CUUIIINHBI

OO6m1as TPyA0EMKOCTh JUCIMILIMHBI COCTaBIsIeT 3 3aueTHbIe equHuLbl (108 acoa).
3.1 Buabl yueOHoii padoThI U TPYA0EMKOCTH

Ounas popma 00ydeHus

Br yue6Hoii padoThI KoaunuectBo | CemecTpbl
n/n 4acoB 3
AyAUTOpPHBIE 3aHATHS %4 o4
B Tom uncie:
1. Jlexum 36 36
2. JlaboparopHble 3aHATH 18 18
CamocrosiTesibHas padora 54 54
B Tom guciie:
1. [ToaroroBka k 1a60paTOpHBIM 27 27
3aHATHSIM
2. CaMOCTOSITeThHOE H3YICHUE 27 27
IIpoMeskyTOUHasI aTTeCTALUSA
3adet/nud. 3aueT/sK3aMeH 3a4yer 3ayer
Hroro 108 108

3.2 TemaTu4yeckuii IJIaH M3yYeHHUs TUCHUTIHHBI
Tematuueckuii TUIaH pa3MeNIeéH B mpuiiokeHnu 1 k pabodeii mporpamme.

3.3 CoaepxxaHue THCHUNIHHBI

Tema 1. BBogHast yacThb

3HaueHHe W 3a7aud Kypca MaTepuaioBe/ieHHe. Poiib MaTepualioB B COBPEMEHHOM TEXHUKE.
Kpurepun ornieHku m BbIOOpa matepuanioB. PaboOThl OTE€YECTBEHHBIX M COBPEMEHHBIX YUCHBIX B
obnactu mMatepuanoBefeHUs. MaTepuanoBeqeHe, Kak HayKa, U3yJaroliasi CBOICTBa MaTepuaioB B
CBSI3U C UX COCTAaBOM U cTpoeHueM. Kiaccudukanmsi Mmatepuanos.

Tema 2. ®U3UKO-MeXaHUYECKHe CBOMCTBA MaTepuasoB. CTpoeHUe MaTepuasioB

Crpoenue wmarepuasnoB. OCHOBHBIE TMOHSATHS O CBOWCTBaX MaTepUaloB. ATOMHO-
KPUCTAIJIMYECKOE CTPOEHUE METAJJIOB, M30TPOINHUS, AaHU30Tpomnus, KsasuuzoTponus. Ilytu
MOBBIIICHUS MPOYHOCTU MeTauIoB. Kpucrannuzanus MeTamioB epBUYHAs U BTOPUYHAS.



Tema 3. Teopus cniiaBos

[TonsTust o crunaBax. Teepable pacTBOpBL, MEXAaHUYECKUE CMECH, XUMHUYECKHE COCIUHEHUS.
JuarpamMmma COCTOSIHUSL  JKE€JE30-LIEMEHTUT. XapaKTePUCTHUKU KOMIIOHEHTOB. CTpyKTypHBIE
cocTaByisAolMe M (a3bl HAa AUarpamme jxene3o-LeMeHTuT. Kimaccudukanus craneid 1mo crnocoly
IIPOM3BOJICTBA, HA3HAUYEHHIO U KaueCcTBY. MapKupoBKa yriiepoAUCThIX cTaineid. UyryHsl ¢ rpaduToMm,
nojoBUHYaTkIe U Oeible. CTPyKTypa, CBOMCTBA, 001aCTH IPUMEHEHUS U METO/bI ITOJIyYEHUSI CEPBIX,
KOBKHUX U BBICOKOIIPOYHBIX YyT'YHOB. MapKUpOBKa Yyr'yHOB.

Tema 4. TepMmuyeckasi 1 XHMHKO-TepMHYecKasi 00padoTka

Bunbl tepmudeckoit oOpaboTku cranei. [IpeBpamienuss mpu HarpeBe ctanu. Poct 3epHa
ayCTEHMTA, HACIIEICTBEHHOE U IeHCTBUTENIbHOE 3epHO B cTanu. [leperpes u nepexor. [IpeBparienue
ayCTeHUWTa TMpH HEMPEepbIBHOM OXJaXJIeHuu. JluarpaMMa HM30TEPMHUECKOrO MpEBpalleHUs
ayctenurta. llepnutHoe mpeBpamieHue. MapTEHCUTHOE NPEBpAllleHHe M €ro OCOOCHHOCTH.
[IpeBpartienue npu OTIYCKe, CTPYKTYypa U CBOMCTBA CTaJIX NMpH oTiycke. OTnyckHast XpynkocTs | u
IT pona.

[TpokanuBaeMOCTh M 3aKaIMBAaEMOCTh CTaNM, ()aKTOPHl BIMSIONIME HA MPOKAIUBAEMOCTH:
BIMSIHAE JICTUPYIOIIMX OJJIEMEHTOB, pa3Mepa 3€pHa ayCTEHHTa, HEPAaCTBOPHUMBIX KapOHIOB U
BKJIIOUEHUH. MeTo/rKa onpeesieHrs KpUTHIECKOro JuaMeTpa 1o AuarpaMMme MpoKalnBaeMOCTH.

@u3nuecKue OCHOBBI XHMHUKO-TEPMUYECKOH 00paboTku, mTOHATHE O Kodhduuumenrte
mubdy3un. Buasl XUMHKO-TEPMUYECKON 00paboTKU

Tema 5. KoHcTpyKIIMOHHBIE U HHCTPYMEHTAIbHbIE MaTePHAJIbI

Knaccugukamusi J1erupoBaHHBIX CTajeid MO CTPYKTYype B HOPMAaJIM30BAaHHOM COCTOSIHHU
(mmarpamMma I'mite). MapkupoBKa JIETHPOBAaHHBIX CTajlled, MX MIPEUMYINECTBA IO CPAaBHEHHIO C
yraepoaucTbiMH. JledeKTsl JerupoBaHHbIX cTajed (mudepHbli U3JI0M, (DIOKEHBI, OTIYCKHas
XpynkocTh). OCHOBHBIE TPEOOBaHMS K JIETUPOBAHHBIM KOHCTPYKIIMOHHBIM cTasisiM 1o 'OCT.

HHCTpyMEeHTaNIbHBIE YIJIEPOJIUCTBIE U JIETUPOBAHHBIE CTAIU JUIS PEXKYLIEro MHCTPYMEHTA,
COCTaB, MapKHUpOBKa, TepMHueckass oOpaboTka M 00NacTH NpUMEHEeHHs. TBepJible MOpPOILKOBBIE
CIUIaBBI JJIs pexyliero nHctpymenra. Kepamuka. CBepXTBepble MaTepuabl.

Tema 6. Ctaim u cruiaBbl ¢ 0CO0BIMHU CBOiCTBAMH

Beicokonpounsle ctanu. MapTeHCUTHO-CTaperolue KOHCTPYKIIMOHHBIE CTalld, UX COCTaB,
pexuMbl 00paboTKH 1 001acT MpuMeHeHus. CriiaBbl ¢ 0c000 BBICOKOM H3HOCOCTOMKOCTBIO, COCTAB,
MapKHUpOBKa, TepMuyeckas oOpaboTka u oOjacTH npuMmMeHeHus. HeprkaBerolmue XpoOMHCTbIE U
XPOMOHHMKEJIEBBIE CTaJIM, COCTaB, MapKUPOBKa, TepMUUYECKasi 00paboTka U 00JIaCTU MPUMEHEHHUS.
XKaponpounsle ctanu u cruiaBbl. OCOOEHHOCTH MOBEICHHSI CTAIM IPU HAarpy3Kax B 00JIACTH BBICOKHX
TEeMIeparyp, Mpenen AJUTENbHON MPOYHOCTH, MpeAes MOJI3y4ecTH. THUIOBBIE CIUIaBbl, COCTaB,
CTPYKTYpa, TepMooOpalboTka, cBoHcTBa W obOmactu npuMeHeHus. CIUlaBpl € 33JaHHBIMU
(Gu3nIeCKUMHU CBOHCTBAMUA. MarHUTOMSITKAE M MAarHUTOTBEP/IbIC CILIABHI.

Tema 7. LIBeTHbIE METAJJIBI U CILIABBI

Menar u ee cBoiicTBa. JlaTyHu, OpOH3BI OJIOBSHUCTBIC, KPEMHHCTHIE, ATIOMUHUEBBIC,
OepuIIOBBIE; cocTaB, oOnactu npuMeHeHHs. CIUiaBbl CBUHIIA U OJoBa. baOOWUTHI, CBUHIIOBUCTHIE
OpOH3bI, ATIOMHHHEBBIC TOJIINITHUKOBBIC CIUIABBI JUISl JBUTATE]CH BHYTPEHHETO CrOPaHMS,
TPUMETAJUTMYECKUE TMOAMUITHAKA. ATIOMUHUAN U €r0 CBOMCTBA. JIuTelHbIe alFlOMUHUEBBIE CILIABHI,
obnactu mpuMeHeHus. J[fopamoMiH, COCTaB, PeKUM TEPMHUIECKON 00pabOTKH, CBOMCTBA, 00IacTH
MIPUMEHEHHUS.

Tema 8. KoMno3unnoHHble MaTepHaJIbl
Knaccudukanuss KOMMO3UIIMOHHBIX MaTepHalioB. PacmpeneneHrne HanpsHKEHUH MEXITy
MaTpulel u HanoaHuTeneM. CxeMmbl apMupoBanus. Kputudeckas niuvHa BojgokHa. OCHOBBI pacueTa



CBOICTB KOMIIO3MIITMOHHBIX MAaTCpHaJIOB. BI/I,I[BI Marpun u HaIMOJHUTEICH KOMITO3UITMOHHBIX
MaTCpPHUaAJIOB.

Tema 9. HanomaTtepuaibl

OOmass xapakTepucTuka. l'eomeTpuueckue mapameTpbl HaHodacTull. McTopuueckue
npennocbulku. KoionaHas XMMHsA Kak IPapoaUTENIb HAaHOTEXHOJOTMHU. M3MenbueHue dacTui.
Crenenp mucrniepcHocTd. Kputhyeckwii auamerp HaHoyacTUll. JlMCHEpraMoOHHBIA Crocoo
HOJy4EeHHUsl JUCHEPCHBIX YacTul] BeuiecTBa. KOHAEHCAMOHHBIA CIOCOO MOJIyYeHMs JUCIIEPCHBIX
4yacTULl BellecTBa. TEepMUHBI «CBEPXY-BHU3» M «CHHM3Yy-BBepx». HaHOOOBEKTHI cemelcTBa
dbymneperoB. DHnodymwiepensl. Hanorpyoku. I'paden. Actpanenbl. TexHuyeckoe NPUMEHEHHE
HaHopa3MmepHbIX dactull. CopOGenrtbl. Cencopsl. [lnenku. OmutTepsl. CBEPXIPOBOJHHKH.
XVMMHYECKHME CBOWCTBA HAHOYACTUL. MAaIIMHOCTPOUTENbHOE IPUMEHEHUE HAHOYACTHII.
MeaunuHckoe npuMeHeHrne HaHoyacTull. Hano3nekTpoHuka.

3.4 TemaTnka ceMMHAPCKUX/MPAKTHYECKHUX H JIa0OPATOPHBIX 3aHATHI

3.4.1. JlTabopaTopHbIe 3aHATHS

JIaboparopuoe 3ansTie Nel «MakpoaHanus craueii»

JlabopaTtopHoe 3anstre No2 «MukpoaHaaus cTaien»

JIaboparopHuoe 3ansTHe No3 «YTiaepoaucTbie CTaam»

JIaboparopHoe 3ansTre Ned «HyryHbi»

JIaboparopHoe 3ansTHEe NoS «3akanika U OTIYCK yTIepOAUCTOMN CTaIm
JlabopaTtopHoe 3anstre Ne6 «IIpokanuBaemMocTb cTaeii»
JIaboparopHuoe 3aHsTHEe No7 « XMMHUKO-TepMHUUeckas 00paboTkay
JlaboparopHoe 3aHsaTHe Ne8 «JlerupoBaHHBIC CTAIH

JlaboparopHoe 3ansaTHEe Ne9 «KOMMO3HUIIMOHHBIE MaTEpUaIb»

3.5 TemaTnka KypcoBBIX IPOEKTOB (KypCOBBIX pador)
KypcoBbie paboThl 110 TaHHOM JUCIUIUIMHE HE MPEAYCMOTPEHBI.

4, YueOHO-MeTOoAM4YeCKOe U MHPOPMALIMOHHOE o0ecriedyeHne
4.1 OcHoBHas JuTeparypa

1. MarepuanoBenenue. Y4eOHUK Tt CTY/. BhIcII. yuel. 3aBenenuii / ['. M. Bonkos, B. M.
3yeB — M. : uznarensctBo Akanemus, 2011, 400 c.

4.2  JlonoJIHUTeJbHAs JUTEpaTypa

1. MarepuanoBenenne. YueOHUK 1715 By30B / moa peaakuueit b. H. Apzamacosa, I'. T
Myxuna / Apzamacos b. H., Makaposa B. ., Myxun I'. I'. u ap. — M. : uzgarensctBo MI'TY um.
H. O. baymana, 2001, 648 c.

2. Teopus cruiaBoB. Meroanueckue ykazanus / noq peaakuueit I'. M. Boakosa — MI'TY
«MAMMN», 2005.

3. Tepmuueckast 06paboTka craneil. Metoauueckue ykazanus / noa penakmuei I'. M.
Boakosa — MI'TY «MAMM», 2008.



4. MammHOCTpOHUTEIbHBIE MaTepHalibl. MeTonnueckue ykasanus / moj pepakuueii I'. M.
Boakosa — MI'TY «MAMM», 2003.

5. Be1bop crmaBoB. Meronudeckoe nmocobue / moxa peaakiueit I'. M. Bonkoa — M.: MI'TY

«MAMMN», 2009.

6.00bpeMHBIE HAHOMaTepHambl. YaeoHoe mocodue / I'. M. Bonkos — M.: KHOPVYC, 2011,

168 c.

4.3

JJIeKTPOHHBIE 00pa3oBaTeIbHbIE PeCypPChl

[IpoBenenue 3aHATUI U aTTECTAIMI BO3MOXKHO B IMCTAaHIIMOHHOM (hopMaTe ¢ MPUMEHEHHEM
CHUCTEMBbI JUCTaHIIMOHHOTO oOyueHus yHuBepcutrera (CJIO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadepoii AIeKTPOHHBIX 00pa3oBaTesbHBIX pecypcoB (DOP) no BceM paszzaenam IporpaMMsl:

Haszsanue 50OP

Cchplika Ha Kypce

MarepuanoBecHue
TepMuueckas oopaboTka

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

44  JluueH3uOHHOe W  CBOOOJAHO  pacHpoCTpaHseMoe  MPOrpaMMHOe
o0ecrneueHue
Ne HaumenoBanue | Pazpadorumnk I1O | JoctynmHocTn Ccblika Ha Ennnblii peectp
(mpaBooOJagaren | (IMUEH3UOHHOE, | POCCHIICKHUX MPOTPAMM JJIs
b) CBO0OIHO 9BM u B/l (mpu Hagau4un)
pacnpocTpaHsieM
oe)
1. MoitOduc OO0 "HOBBIE JIutieH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase _1d=9433
TEXHOJIOT'UN" 75
45 CoBpemenHble npodeccuoHabHbIe 0a3bl TAaHHBIX U UHGOPMAIMOHHbIE
CIIPaBOYHbIE CHCTEMbI
Ccblika Ha
Ne HanmeHnoBanue JocTynmHocTh
pecypc
NHdopMaliHOHHO-CIIPAaBOYHbIE CHCTEMBI
1. | Andopmauuonnbie pecypest CeTH | pon// ww.consultant.ru JIOCTYIIHO
KoncynbrantlInroc
DJIeKTPOHHO-0MOJIMOTEYHbIE CUCTEMbI
Jlanpb https://e.lanbook.c JlocTymHa B ceTH
1. om/ Unrepuer 6e3
OTpaHUYCHUHN
IPR Books https://www.iprbo JlocTymHa B ceTH
2. okshop.ru/ Unrepuer 6e3

OTpaHUYCHUHN



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/

IIpodeccuonaibubie 6a3bl JAHHBIX

basa maHHBIX HaydHOU http://www.elibrary.ru JlocTyHO

1. | snexrponnoii GuGIHOTEKN
(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com JlocTyHO
MoJIMTEMaTHIeCKast peepaTuBHO-
2. | Gubnuorpaduyeckas
WHAYKOMETPHYECKas
(bubmmomeTpuueckas) 0a3a TaHHBIX

S. MarepuajibHO-TEXHHYECKOe o0ecreyeHue

Howmep
ayAUTOPHUH

Ob6opynoBanue

1313

Teepnomep Poksemna TP 5006 (11ur.)
[IpoexTop + 3kpan
Muxkpockornr MUM-7 (7 mr.)

1304

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

Jlyna bpunenns — 6 .

Muxkpockon AJIbTAMMU (4 mT.)

NEXSYS ImageExpert™ Sample 2 [Tporpamma a1 KaueCTBEHHOI'O aHAIN3a
M300pakeHUM CTPYKTYP METOJJOM CpPAaBHEHHsI C 3TaJOHHBIMH ILIKAaJTaMU
Muxkpockon Axiovert 40MAT — 1 mT.

1316

Muxkpockon AJIbTAMMU (1 mT.)
Mukpockort MUM-7 (1 mt.)
Tsepnomep Cynep- Poksenn TKC-1M
[IpoekTop

1307

Onexrponeus (Habeprepm 1280°) — 1 mir.

Onexrponeds (Cuon 1100°) — 2 mr.

Onexrponeds (ITK-PK-10/12 1280°) —1 .

Tsepnomep «bpunemns» Th5004 — 2 mT.

Tsepnomep Poxsenna TP 5006 — 1 .

[eus mydenpras [IM-10 — 2 mt.

[MonupoBaneHbIi cTanok StruersTegraPol- 11 - 1 mr.

Ortpesnoii ctanok StruersLaboton — 3 -1 .

YcraHoBka Juts anekTporpasienus Struers Lectro Pol -5. (1 mw.)
Otpe3Hoit ctanok (1 mit.)

YcranoBKa /15 3anpeccoBKU 00pa3uoB (1 mT.)

BoasT™erp — 4 mr.

dotoanekrpuueckuii konopumerp KF-77

[THeBMaTHYecKHid TIITH(OBATHHO-TIONIUPOBATBHBIN cTaHOK P-20FS-1-R5



http://www.elibrary.ru/
http://webofscience.com/
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6. MeToanueckue peKoMeH aluu

6.1 Meroanyeckne peKOMeHAAIUH JIs1 MPenoAaBaTeis N0 OPraHNu3auuu
00y4eHUs1

6.1.1. TIlpenomaBatenb OpraHU3yeT NPEMOAABAHWE AWCIHUILUIMHBI B COOTBETCTBHH C
TpeboBanusmu "llonoxeHus 00 opraHuzanuu 00pa30BATENBHOIO Ipolecca B  MOCKOBCKOM
HOJUTEXHUYECKOM YHUBEPCUTETE U ero (puinnanax", yrBepxKAEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2. Ha mepBOM 3aHATHHU MperojaBaTesb JOBOAUT O CBEJACHHS CTYIEHTOB COJCp)KaHHUE
paboueil mporpammel aucuumiuHsl (PITJ) m mpenocraBiseT BO3MOMKHOCTh O3HAaKOMIJICHHS C
IIpOrpaMMon.

6.1.3. IIpenonaBatens ocoOeHHO oOpalaeT BHUMAaHUE CTYIEHTOB Ha:

- BUIBI U (OPMBI TIPOBENCHUS 3aHATHHA MO JUCHUIUIMHE, BKIIOYAS TOPSIOK MPOBEICHHS
3aHATUH C NMPUMEHEHHEM TEXHOJIOTHH TUCTAHLIMOHHOTO OOYyYeHHMs] M CHUCTEMbI JUCTaHLIMOHHOTO
o0Oyuenus ynusepcuteta (C/1O mocnonurexa);

- BUJbBI, COJEpXaHWE M MOPSAOK INPOBEACHHMS TEKYIIEro KOHTPOJS YCIIEBAa€MOCTH B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPE/ICTB;

- (hopMmy, cojiepKaHue U MOPSA0K IPOBEIEHHS IPOMEKYTOUHOM aTTeCTallMi B COOTBETCTBUU
¢ OHIOM OIEHOYHBIX CPEACTB, MpeaycMoTpeHHbIM PI1/].

6.1.4. JloBoguT OO0 CBENEHHUS CTYAEHTOB TpaUK BBIIOJIHEHUS Y4eOHbIX paboT,
npenycMorpenssix PII/T.

6.1.5. Heob6xonumo ¢ camMoro Havajga 3aHATHH PEKOMEHJIOBAaTh CTYIEHTaM OCHOBHYIO U
JIOTIOJTHUTEIIBHYIO JTUTEPATYPy U yKa3aTh MyTH JOCTYIA K HEH.

6.1.6. Brauane unum B KOHLE CeMecCTpa JaTh CIHCOK BONPOCOB MJI IOJArOTOBKH K
POMEKYTOYHOU aTTecTanuu (3K3aMEeHY WK 3a4ETy).

6.1.7. Pexomennyercs ¢akt o3zHakomisieHHs ctyaeHToB ¢ PIIJI u rpadukom paGoThl
MUCHbMEHHO 3a(UKCUPOBAThH MOJMUCHIO CTYJEHTA B JIUCTE 03HAaKOMJIEHHUsI ¢ conepkanue PIT/I.

6.1.8. IlpenonaBarenu, BeAyIMH JEKIHMOHHBIE W MPAKTHUECKUE 3aHATHS, JOJKHBI
COIIaCOBBIBaTh TEMAaTUYECKUI IUIaH NPAaKTUYECKUX 3aHSATHH, HCIOJIb30BaTh E€AMHYIO CHCTEMY
0003HaueHH, TEPMHUHOB, OCHOBHBIX MOHATUN AUCIUIIIUHBI.

6.1.9. [Ipu moAroToBKE K JIAOOPATOPHOMY 3aHSITHIO TIO TIEPEUHIO OOBSBIICHHBIX TEM

MpenoaaBaTeNto HeoOXOIUMO YTOYHUTH IUIaH WX TMPOBEACHHUS, MPOAyMaTh (OPMYIHUPOBKH U
coJiep>kaHue yueOHBIX BOIIPOCOB, BBIHOCHMBIX Ha O0CYKIEHHE, 03HAKOMUTHCS C IEPEUHEM BOIIPOCOB
10 TEME CEMUHApa.

B xome cemrHapa BO BCTYIIUTEIIBHOM CJIOBE PACKPBITH MPAKTUYECKYIO 3HAYMMOCTH TEMBI
CEMHUHAPCKOTO 3aHATHUS, OMPENEIUTh MOPSAIOK €ro MPOBEISHUS, BpeMs Ha OOCYXKICHHE KaKIOTO
yaeOHoro Bompoca. [lpuMeHsst (QpoHTaIBHBIM OMpPOC JaTh BO3MOXKHOCTH BBICTYIUTH BCEM
CTyAE€HTaM, MPUCYTCTBYIOIINM Ha 3aHSATHH.

B 3akimounTenbHOM YacTH CEMUHAPCKOTO 3aHATHUS CIIEIyeT MOJBECTH €r0 UTOTHU: JIaTh OIIEHKY
BBICTYIIJICHUH Ka)KJIOTO CTYA€HTa U y4eOHOM IpYIIbI B IIeIOM. PacKpbITh MONI0KUTENbHBIE CTOPOHBI
U HEJOCTaTKU MPOBEJIEHHOTO CEMUHAPCKOTo 3aHATHSA. OTBETUTh Ha BOMPOCH! CTYJEHTOB. BrinaTh
3aaHus [T CAaMOCTOSITENIbHOW PabOThI IO OJATOTOBKE K CJIEAYIOIIEMY 3aHSATHUIO.

Bo3moxHO mpoBeieHNe 3aHATUI U aTTEeCTalMil B TUCTAaHIIMOHHOM (opMaTe ¢ MpUMEHEHUEM
CHCTEMBI TUCTaHIMOHHOro 00ydeHus: ynusepcureta (CJO-LMS). Ilopsaok npoBeneHus: paboT B
JUCTAaHIIMOHHOM (opMaTe YCTAHABIIMBAETCS OTAEIbHBIMH pPACIOPSDKEHUSIMU TMPOPEKTOpa IO
yueOHOil paboTe W/WiM LEHTPOM Yy4eOHO-METOINYECKOH paboTHI.
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6.2 MeTounquRne YKazaHus 1Jis1 oﬁyqamumxca II0 OCBOCHHIO JUCHHUILINHBI

6.2.1. CTyaeHT ¢ caMoro Hayaljia OCBOCHUS AUCIMIUTMHBI JOJDKCH BHUMATEIBHO O3HAKOMHUTCS
¢ paboueii mporpaMMoi JUCIUILTAHBIL.

6.2.2. CrtyneHTy HEOOXOAMMO COCTaBUTH Ui ceOsi rpaduK BHIMOIHEHUS Y4eOHBIX paldoT,
npenycmotpennbix PIIJ] ¢ yuérom TpebGoBaHui ApYyrux IUCHUIUIMH, M3Yy4aeMbIX B TEKYIIEM
ceMecTpe.

6.2.3. IIpu npoBeneHUH 3aHATUH M MPOIEAYP TEKYIIEH U MPOMEKYTOYHOW aTTECTAIlUU C
UCTOJIb30BAHUEM HHCTPYMEHTOB MH(POPMALMOHHON 00pa3oBaTeNbHON Cpeapl AMCTAHIIMOHHOTO
obpazoBanus yHuBepcutera (LMS MocmomuTexa) Kak BO BpeMs KOHTAKTHOW paboOTBI ¢
npernojiaBaTesieM, Tak M BO BpeMs CAaMOCTOSTENBHOW paboThl CTYACHT JOJDKEH O0eCHednuTh
TEXHUUYECKYI0 BO3MOXXHOCTh JMCTAaHUMOHHOTO TMOJKIIIOUEHUS K CHUCTEMaM JHUCTAaHIMOHHOTO
oOyueHus. Ilpu OTCYTCTBMM TakOM BO3MOXHOCTHM OOCYIUTh CHUTYallUI0 C IIpernojaBaTesieM
JTUCIUTUIAHBI.

6.2.4. CamocrosiTenbHass paboTa SBISCTCS OOHUM W3 BUAOB YYeOHBIX 3aHATUH. llemb
CaMOCTOSITENbHOIM paboThl — MPAKTUYECKOE YCBOEHHUE CTY/IEHTAaMHU BOIIPOCOB, PACCMATPUBAEMBIX B
IIPOLIECCE U3YUYEHUS] IUCLHUIUIMHBI.

Bunbl BHEayAUTOPHON CaMOCTOSITENIEHOM pabOTHI:

- CAMOCTOATENIBHOE N3YYEHUE OT/IEIBbHBIX TEM AUCIUIUINHBL,

- IOATOTOBKA K JIGKIIMOHHBIM 3aHSTHSIM;

- MOATOTOBKA K CEMHHAPaM H MTPAKTUICCKUM 3aHATHIM;

J1J1 BBIMOTHEHMSI TF0O0TO BUAA CAMOCTOSITENIbHOM paboThl HEOOXOAMMO MPONTH CIIETYIOIINE
ITaIbI:

- OTpe/ieIeHNE 1IeTT CaMOCTOSITEbHON paboThl;

- KOHKpEeTHU3allys 03HaBaTeIbHOM 3a7auu;

- CaMOOILIeHKa TOTOBHOCTH K CaMOCTOSITEIbHON paboTe;

- BBIOOp aJIeKBaTHOIO criocoba JeiCTBUS, BEYIIETO K PEIICHUIO 3a/1a4U;

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

- OCYIIECTBJIEHHE B MPOIIECCE BBINOJIHEHUS CAMOCTOATEIbHOM pabOThl CaMOKOHTPOJIS
(MPOMEKYTOYHOT'O U KOHEUHOTO0) PE3YIbTATOB pA0OThI, U KOPPEKTUPOBKA BBHITTOIHEHUS PAOOTHI;

- pednexcust;

- IPE3EHTAIUS CAMOCTOSTEIbHOU PabOTHI.

1. DoH/1 OLICHOYHBIX CPEICTB

7.1  Metoabl KOHTPOJISI U OLIECHUBAHUS Pe3yJbTATOB 00yUYeHUs!
HJ'IH KOHTPOJIA YCIIEBAEMOCTH N KQ4Y€CTBAa OCBOCHUA JUCIHUIIIIMHBI HaCTOfIHIefI HpOl"paMMOﬁ

MPEAYCMOTPEHBI CISAYIOIINE BUABI KOHTPOJIS:
- KOHTPOJIb TEKYIIIEH YCIeBaeMOCTH (TEKYIIHUI KOHTPOJIb);
- MPOMEIKYTOYHAs aTTecTanus (3a4er).
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7.2 lllkana u KpUTEpHUHU OLIEHUBAHUS Pe3yJIbTATOB 00yUeHHs NPH
NPOBeeHUH NPOMEKYTOYHOM aTTecTAMI

HIkaJuaa
OLICHUBAaHUSA

Onucanune

Boinonnensl Bce BUABI yueOHOM pabOTHI, MPEAyCMOTPEHHBIE MPOrpamMMoil.
CTyaeHT JEeMOHCTPUPYET COOTBETCTBUE 3HAHWM, YMEHHUI, HaBBIKOB
MPUBEJACHHBIM B TaOMUIaX TOKa3aTelield, Omepupyer MNpuoOPETCHHBIMU
3auTeHo 3HaHUSIMHU, YMEHUSMHU, HaBbIKAMHU, IPUMEHSAET UX B CUTYaLMSX IMOBBIIIEHHOU
cinoxxHoctd. [Ipu 3ToM MOTryT OBITH JONYIIEHBI HE3HAYMTEIHHBIC OIIMOKH,
HETOYHOCTH, 3aTPYAHEHUS MPU AaHAIUTUYECKHUX OlEepalusix, epeHoce 3HaHUI
Y YMEHHI Ha HOBbIE, HECTAHIAPTHBIE CUTYALINU.

He BoImosiHeH ofuH wim 0osiee BUIOB y4eOHOW pabOThI, TPETyCMOTPEHHBIX
paboueii mporpammoi. CTyAeHT IEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE
3HaHWH, YMEHHUU, HaBBIKOB TMPUBEJACHHBIM B Ta0JHUIAX IOKa3aTeNeH,
He 3auteno | momyckaroTcs 3HAYUTENbHBIE OIIMOKH, MPOSBISETCS OTCYTCTBHE 3HAHMWIA,
YMEHUM, HaBBIKOB TI0 ATy MOKa3aTelel, CTYIeHT UCTIBITHIBAET 3HAUUTEIbHBIE
3aTpyAHEHUS IIPU ONIEPUPOBAHUYU 3HAHUSMU U YMEHUSMHU MPU UX NIEPEHOCE HA
HOBBIE CUTYaIlUH.

7.3  OueHo4YHBIE CpeACTBA

7.3.1. Texymuuii KOHTPOIb

B paGoTs! ®opma OTYETHOCTH U TEKYILETO
KOHTPOJISI
Jlaboparopubie paboThl (nepeueHsb | OpopMiIeHHbIE OTYETHI (KypHaI) J1a00paTOPHBIX
n1a00paTOpHBIX PabOT MpEeACTaBIEH B II. paboT, MpeayCMOTPEHHBIX pabouelt mporpaMmMoi
3.4.1) JUCHHUIIIIMHBI C OTMETKOU MPENoaaBaTeIst
«3aYTEHO», €CITU BBIIIOJIHEHBI U 0(pOPMIIEHBI BCe
paboTHI.
KonTponbhast pabota (mpumep IInceMeHHBIE OTBETHI HA 33aHUST KOHTPOJIBHON
3a7aHui B IPUIIOKECHUH 2) paboThI, MPEeIyCMOTPEHHOM paboueit
MPOTPAMMOM JUCHUIUIMHBI C OLIEHKON
IIpenoaaBaTesisl HE HUKE «YAOBIETBOPUTEIBHOY.
TecTbl (MpUMEPHI TECTOBBIX [TpaBuiibHBIE OTBETHI J1BA BOMPOCA U3 TPEX B
3aJaHuil IPEACTaBICHBI B IPUWIOKEHHUHU 2) | OJTHOM M3 BapUAHTOB TECTa.

7.3.2. IIpomexxyTouHas aTTecTanus

[TpomesxyTouHas aTTectaus - (3a4eT) MPOBOIUTCS 1O OniieTaM B ycTHOH (opme. Permament
MIPOBEJICHUS aTTeCTaIIH:

- BpeMms Ui IOJATOTOBKM OTBETa Ha BONpPOCkl He Ooree 30 MUH.;

- BpeMsl Ha OTBET Ha 3a/IaHHBIC BOMIPOCHI He Oosee 10 MuH.

bunet cocTout u3 Tpex TEOPETUUECKUX BOIIPOCOB.

[TepedyeHsr BOPOCOB K 3a4eTy MPUBE/CH B MIPUIIOKEHNHU 2 K pabodeii mporpaMme.



[Tpunoxxenue 1
TemaTuyeckuii NJIaH TUCHUIIMHBI «MaTepuajioBeaeHne» 10 HANPABJIEHUIO MOATOTOBKH
20.03.01 Texnocdepnas 6e30MaACHOCTH
(baxkamaBp)

Buabl yueOHoii padoThl, dopm
BKJII0YAsl CAMOCTOSITEIbHYIO Buabl camocTosiTe/ibHON padoThI bl
padoTy CTyEeHTOB, CTY/IEeHTOB arrect

Pasznen
U TPYA0EMKOCTh B 4acax anun

Henean

Cemectp
cemecTpa

n/n
J lg:/ Jlab | CPC | KCP | K.P. | K.IIL. | PI'P | Pedgepar | K/p [ D | 3

BBoaHas yacTh.
3HaveHHe U 3a7a41 Kypca 3
MarepuanoseneHue. Poib
MaTepHaJIOB B COBPEMEHHOU
TexHuke. Kpurepun oieHKu u
BbIOOpa MaTepuasoB. PaboTsl
1. | OTeuecTBEHHBIX U COBPEMEHHBIX 1 1 2
YUYEHBIX B 00J1acTu
MaTepUaIoBEICHUS.
MarepuanoBeneHue, Kak HayKa,
M3y4arollas CBOMCTBA MaTepHalloB B
CBSI3H C UX COCTaBOM U CTPOCHHUEM.
Knaccugukaius marepuaos.

Tema 2. ®U3UKO-MeXaHUYECKHE
CBOMCTBAa MaTepPHAJIOB. 3
CTpoeHue MaTeprualioB

Crpoenue matepuasioB. OCHOBHBIE
MIOHATHS O CBOMCTBaxX MaTEpPUaJIOB.
ATOMHO-KPUCTAJNIMYECKOE CTPOCHUE
METAJJIOB, U30TPOIHS, AaHU30TPOIIHS,
KkBasuusorponus. [lytu noseimenus

2-3 2 2
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IMPOYHOCTU MCTAJIJIOB.
KpI/ICTaJ'IJII/I3aHI/IH METAIJIOB
NepBrUYIHadg U BTOpHUYIHAA.

Jlabopamopnoe 3ansamue no meme
«Maxkpoananuz cmanei»

Jlabopamopnoe 3awsmue no meme
«Muxpoananuz cmaneuy

Teopus cnjiaBos.

ITonsTus o crinaBax. Teepbie
pacTBOPbI, MEXaHUYECKUE CMECH,
XUMUYECKHE COCANHEHUS.
JuarpamMma cocTOsTHUS Kene30-
LIEMEHTHT. XapaKTepUCTUKHU
KOMIIOHEHTOB. CTpYKTypHBIE
cocTapJsitonye u ¢has3bl Ha
JUarpaMMe >KeIe30-1EeMEHTHUT.
Knaccudukanus craneit mo cnocody
[IPOU3BOJCTBA, HA3HAYEHUIO U
KadyecTBy. MapkupoBka
YTIIEPOIUCTHIX cTallel. UyryHBI €
rpaduTom, MoJIOBUHYATHIE U O€bIe.
CrpykTypa, cBOiCTBa, 06IaCTH
IIPUMEHEHHUS U METObI ITOJTY4EHUS
CePBIX, KOBKUX U BBICOKOIIPOYHBIX
YyTr'yHOB. MapKUpOBKa 4yTI'yHOB.

Jlabopamopnoe 3aunamue no
meme «Yanepooucmoele cmanuy

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

Bunasr Tepmudeckoit 06paboTku
cranei. [IpeBpaiiieHus npu Harpese
cranu. Poct 3epHa aycTeHura,
HACJIEJICTBEHHOE U JIEHCTBUTEIILHOE
3epHO B ctanu. [leperpes u
nepexor. [IpeBpaiienue aycrenura
IIPU HENIPEPHIBHOM OXJIAXKICHUU.
HuarpamMmma U30T€pMHUECKOrO
IIPEBpAICHUS] ayCTEHUTA.
[lepnutHOE NpeBpaieHUeE.
MapTeHcUTHOE NPEBPALLEHUE U €TI0
ocobennoctH. [IpeBpaienue npu
OTIIYCKE, CTPYKTYypa U CBOMCTBA
cTayii Ipu otrycke. OTmyckHast
xpynkocts [ u Il pona.
[TpokanuBaeMocThb 1
3aKaJIMBaEMOCTh CTaJU, PaKTOpPHI,
BIIUSIOLINE HA TPOKAJIMBAEMOCTD:
BJIMSTHUE JIETUPYIOIIUX 3JIEMEHTOB,
pa3Mepa 3epHa ayCTEHUTAa,
HEPACTBOPUMBIX KapOUI0B U
BKJIFOUeHHH. MeToauka
oTpezieNieHUs: KpUTHUECKOTO
JUaMeTpa 1o Juarpamme
IPOKAJIMBAEMOCTH.

PU3NYECKNE OCHOBBI XMMHKO-

TEPMHUECKON 00pabOTKH, TOHATHE O

kodpuunente quddyszun. Busl
XUMHKO-TEPMHUUECKON 00pabOTKU

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

Jlabopamopnoe 3auamue no meme
«Ilpoxanueaemocms cmaneiiy

Jlabopamoproe 3ansimue no meme
«Xumuxo-mepmuyecxas
obpabomkay

KoncTpykuuoHHble U
HHCTPYMEHTAJIbHbIE MATePHAJIbI.
Knaccugukarus nerupoBaHHbIX
CTaJIel O CTPYKTYypeE B
HOPMAaJIM30BaHHOM COCTOSIHUU
(nnarpamma ['uiie). MapkupoBka
JIETUPOBAHHBIX CTaJIEH, UX
MPEUMYIIECTBA [0 CPAaBHEHUIO C
yraepoaucThiMU. JledekTsl
JIETUPOBAHHBIX cTanel (mudepHbIi
U3JI0M, (PJIOKEHBI, OTITYCKHAsI
XpynkKocTh). OCHOBHbIE TPEOOBAHUS
K JIETUPOBAHHBIM KOHCTPYKLIMOHHBIM
ctasiam o 'OCT.
HHCTpyMEHTANIBHBIE YTIEPOAUCTHIE
U JIETUPOBAHHBIE CTAJIN JJIs
PEXYILEr0 NHCTPYMEHTA, COCTAB,
MapKUpPOBKa, TEPMHUUECKAs
00paboTka U 06JaCTH IPUMEHEHHSI.
TBep/ible MOPOIIKOBBIE CIUIABbI IS
pexyiero nucrpymenTa. Kepamuka.
CBepXxTBep/bIe MaTepUAIbI.

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

Craiim u cmiaBpl € 0COOBIMU
CBONCTBAMH.

BricokonpouHbie CTaju.
MapreHcuTHO-cTaperoiue
KOHCTPYKIIMOHHBIEC CTAJIU, UX COCTaB,
pekuUMBIl  00pabOTKM W 00JacTH
npumenenud. CmnaBel ¢ 0c000
BBICOKOM M3HOCOCTOMKOCTBIO,
COCTaB, MapKHpPOBKa, TEpMHUYECKas
00paboTka u 00JacTH NMPUMEHEHHS.
Hepxageromue XPOMUCTBIE u
XPOMOHHKENIEBbIE  CTajd, COCTaB,
MapKHUpOBKa, TepMUYeCKas
0o0paboTka U 00JacTH MPUMEHEHHMS.
Kaponpounsie cTaqu ©  CIUIABHL
Oco0eHHOCTH TIOBEACHUS CTalIH MpPHU
Harpy3kax B 00JacTH  BBICOKHX
TeMIiepatyp, Npenen IIUTeIbHON
MPOYHOCTH, TpeAeN  MOI3YyYECTH.
Tunossle CILJIABHI, COCTaB,
CTPYKTYpa, TepMo0oOpaboTKa,
cBOMicTBa M 00JaCTH HPUMEHEHUS.
CmnaBsl ¢ 3alaHHBIMH (QU3HUYECKUMU
CBOWMCTBaMH. MarHuTOMArkue H
MarHUTOTBEP/IbIC CILIABHI.

13-14

LiBeTHBIEC MeTAJLJIBI U CILJIABBI.
Mens u ee cBoucrBa. Jlarynu,
OpOH3bI OJIOBSIHUCTHIE, KPEMHUCTHIE,
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ATIOMUHHUEBBIC, OCPUILIOBBIC; COCTaB,
obnactm  npuMmeHeHus.  CruraBbl
CBUHIIAa H  OJOBa. bab0ouThI,

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

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

Komno3uumonHbie MaTepuaibl
Knaccudukanmst KoMIO3UITMOHHBIX
MarepuasioB. Pacripenenenue
HaIPSOKEHUN MEXy MaTpULEeH U
HanonHuTeneM. CXeMBI
apmupoBanus. Kpuruueckas mmHa
BOJIOKHA. OCHOBBI pacyeTa CBOMCTB
KOMIO3UIIMOHHBIX MaTEPHAJIOB.
Buael MmaTpui 1 HaroJHUTEIEH
KOMMO3UIIMOHHBIX MaTEPHAJIOB.

15-16

Jlabopamopnoe 3anamue no meme
«Komno3zuyuonnvle mamepuanvl»

HanomartepuaJibl

OO1m1ast XxapaKTepUCTHKA.
I'eomeTpuyeckne mapameTpsl
HaHouacTul. Mcropuueckue
npennocbuiku. Komnonanas xumus
KaK MPapoaUTeSb HAHOTEXHOIOTHH.

17-18
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N3menbuenne yactun. CreneHb
aucnepcHocTH. Kputnueckuii
JMaMeTp HaHOYACTHII.
JucniepraiiiOHHBIN CIOCO0
MOJTYYeHUS! JUCTIEPCHBIX YACTHUII
BenlecTa. KoHaeHcarMOHHBIN
C10co0 MOJIy4YEHHUs JUCTIEPCHBIX
YacTHIl BeniecTBa. TepMUHBI
«CBEPXY-BHU3» U «CHU3Y-BBEPX)».
HanooObekThl cemeiicTBa
¢bymiepeHoB. DHI0PYIUICPEHBI.
HanotpyOku. I'paden. ActpaiieHsl.
TexHu4yeckoe NpUMEHEHUE
HaHOpa3MepHbBIX yacTull. COpOEHTHI.
Cencopsl. [IneHku. OMUTTEpHI.
CBepXMIpoOBOIHUKHA. XUMUYECKHE
CBOICTBA HAHOYACTHII.
MammHOCTpOUTEIBHOE IPUMEHEHHE
HaHOYacTUll. MeanunHCcKoe
MPUMEHEHNE HAaHOYACTHII.
Hanosnektponuka.

Bcero yacoB mo jucuMIInHe

18

18

36




[Tpunoxenue 2

®OH/J ONEHOYHBIX CPEACTB IIO JIUCHUIIJIMHE

«MarepuasoBeaeHue»
HanpaBneHHe IHOAIrOTOBKH

20.03.01 TexnocdepHas 6e301aCHOCTD
O6pa3zoBarenpHas mporpamma (mpoduib MOATOTOBKH)

Be3OTXOIlHI>Ie NMPONU3BOACTBCHHBIC TEXHOJIOINH

IIpumep KOHTPOJILHOI PadoOTHI
Bapuant Ne 1

1.HaueptuTe B Macmrabe nuarpaMMmy COCTOSIHUS JKEJI€30-YTIIEPOJANUCTHIX CIUIABOB HAa CTaHAAPTHOM
OsaHKe, roctaBbTe OykBeHHble 00o3HaueHus. Ha3zoBure (asbpl M CTPYKTYpHbIE COCTaBISIOILUE B
KaX/101 061acTu auarpamMmsl ((hasbl 3aKII0OYUTE B KBAaJPaTHBIE CKOOKH)

2. B kakux mnpeaenax wusMeHsercs xumudeckuil cocraB (%C) aycreHUTa IpU NEPBUYHON
Kpuctaum3anuu croasa ¢ 1,8 %C? Kak Ha3piBaeTcst 3TOT CIIaBa U KaKylO CTPYKTYPY UMEET MpHU
KOMHATHOM TeMIlepaType B COOTBETCTBUHU C TUarpaMMOi xene30-yriaepos?

3. Hanummre cxemy mnpeBpamieHust s cranu, coxepxkaimeit 0,8 %C mpu temmneparype 727°C.
Vkaxure xumuueckuit coctaB (%C) ana ¢a3, y4yacTBYIOIIMX B 3TOM IpeBpaiieHud. Yro
NPECTaBISIIOT 000 3TH (Pa3pl, KaKyI0 UMEIOT KPUCTAJUIMIECKYIO PEIIETKY B CBOMcTBA?

4. Nana cranp Mapku Y10A. Vkaxure Kiacc 3TOW CTaqu MO KauecTBY (OOBIYHOIO KayecTna,
KayeCTBEHHasl, BBICOKOKAUeCTBEHHas1), a TAK)KE CPeAHEe COAep KaHUe YIieposa U CTPYKTYpy 3TOH
CTaJIi IpU KOMHAaTHOW TEMIEpaType B COOTBETCTBUU C TUArPaMMOM KeJe30-yriaepo.

5. Mana cranp Mapku BCTSkm. Ykaxure ee kadyecTBO, UTO 03HA4arOT OYKBBI M IIU(PBI BXOAALINE B
MapkupoBKy. [lo kakuM mokaszaTensiM (XUM. COCTaB, MEXaHWYECKHE CBOMCTBA) IMPOU3BOJUTCS
KOHTPOJIb 3TOU cTanu?

Bomnpocsl k 3auery

=

Huarpamma Fe-C. XapakrepucTtuka (a3 u CTpYKTYpHBIX COCTABIISIOIINX

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

3. uarpamma Fe-C. M3meHeHume XxuMHYecKoro cocrtaBa ¢a3 B Ipolecce MNEepBUYHON U
BTOPUYHON KPUCTAJUIM3ALNN CTaIH 45

4. Jlmarpamma Fe-C. M3meHeHume XHMHUYECKOro cocrtaBa (a3 B Mpolecce MEepBUYHON U

BTOPUYHOM KpHcTaum3annu crainu 30

[TonsiTue o crinaBax. TBepble pacTBOPBI, MEXaHMUYECKHE CMECH, XMMUYECKHE COSAMHEHUS

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

7. Jmarpamma Fe-C. M3meHeHne XHUMHUYECKOTO cocTaBa (a3 B Mpollecce MNEepPBUYHON U
BTOPUYHOM KpHCTau3auu crasa ¢ 5 % C

8. Hmarpamma Fe-C. M3MmeHeHMe XHMMHUYECKOro cocTtaBa (a3 B Tpolecce IMEepBHYHOW U
BTOPUYHON KPHCTAITU3AIMH cTany Y 12

9. Hmuarpamma Fe-C. Xapakrepuctuka (a3, y4acTBYIOIIHX B 9BTEKTHYECKOM MPEBPAIICHIH

10. narpamma Fe-C. Omnpenenenue xumuueckoro cocrasa (a3 B cruiase ¢ 5,5 % C npu 1300°C

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

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

N

o
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. Inarpamma Fe-C. Onpenenenne Xxumuaeckoro cocrasa a3 ctamu Y 12 mpu 1100°C

. HAuarpamma Fe-C. Onpenenenne xumuueckoro cocrana ¢as B cruiase ¢ 0,8 % C mpu 727°C

. narpamma Fe-C. Onpenenenne xumuaeckoro cocrara (a3 cranu Y8 mpu 1100°C

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

. Anarpamma Fe-C. l3MeHeHHe XWMHUYECKOro cocTaBa (a3 B Mpolecce MNEpBUYHON WU
BTOPUYHOM KPUCTAJUIM3ALMK CTAIU Y 8

Huarpamma Fe-C. M3MmeHneHume XMMHUYECKOro cocrtaBa (a3 B Mpolecce MEepBHYHON U
BTOPUYHOM KpucTajum3anuu crasa ¢ 3 % C

Huarpamma Fe-C. Onpenenenue xumudeckoro cocrana (a3 B crmase ¢ 5,5 % C mpu 900°C
Huarpamma Fe-C. M3MmeHeHue XHMHYECKOTO cocTaBa (a3 B MpoOIEcCe TNEPBUYHOU U
BTOPUYHON KpucTaym3anuu ciasa ¢ 4,3 % C

Huarpamma Fe-C. Xapakrepuctuka (a3, yaacTBYIOUIMX B 3BTEKTOHIHOM IPEBPAILIEHUU
Huarpamma Fe-C. OBTeKTHYECKOE U IBTEKTOUTHOE MPEBPAIICHUE

Huarpamma Fe-C. Onpenenenue xumuueckoro cocrana (a3 B crase ¢ 2,5 % C npu 900°C
Huarpamma Fe-C. Onpenenenue xumuyeckoro coctana ¢a3 B cruiase ¢ 2,5 % C npu 1300°C
Huarpamma Fe-C. Onpenenenue xumuueckoro cocrana (a3 B crase ¢ 4,3 % C npu 727°C
Huarpamma Fe-C. Onpenenenne xumuueckoro coctasa a3 B crutase ¢ 1,5 % C npu 800° C
Jlnarpamma coCTOSIHUS ABOMHBIX CIIJIABOB C HEOTPAHUYEHHOU PACTBOPUMOCTHIO KOMIIOHEHTOB
B TBEPJIOM COCTOSIHUU

Oco0eHHOCTH HBTEKTUYECKOTO MPEBPAILIEHUS IBOWHBIX CILIABOB

KpacHOIOMKOCTh M XJIaJHOJIOMKOCTh CTaid. [IpUunMHBI BO3HUKHOBEHUS U CIIOCOOBI
yCTpaHEeHHs

Kpucrannuzanus crmaBos. [Ipasumno ¢a3. [IpaBusio koHmeHTpamii
ATOMHO-KPUCTAJUTMYECKOE CTPOCHHE METauIoB. THIMBl KPUCTAIIMYECKHX PEIIETOK U X
XapaKTepUCTHKA

3aKOHOMEPHOCTH  KpucTaum3auuu. CrTeneHp  NEpEeOoXJaXKIEHUs, YHUCIO  LEHTPOB
KPUCTAJIIM3ALUHI, CKOPOCTTh POCTa KPUCTANIOB. AMOP(HBIE METAILIIbI

HennputHas nukBauus. [[prunHbl BOSHUKHOBEHUS U CIIOCOOBI YCTpaHEHUs

JlepexThl KpUCTAIUIMUECKOIO CTPOCHHUA. BiusHME MIOTHOCTH JUCIIOKAUUMN Ha MPOYHOCTD
MaTepHuasoB

BnusHue creneHn mnepeoxiaxkAeHUs Ha Tmpolecc Kpuctawmzauuu. CTpoeHHe CIHTKa.
30HaNbHAs JTUKBALUs

BnusiHue cTenenu nepeoxsax/aeHus Ha BeIMYUHY 3epHa. MoauduuupoBaHue
PactmndpoBates mapky meramnonponykinuu: XBIT u gath ee XxapakTepucTUKY (Ha3BaHHE,
Ha3Ha4yeHHe, CBOICTBA, 0COOEHHOCTH CTPYKTYPhI U TEXHOJIOTUH)

PactmdpoBats mMapky mertamtonpoaykuuu: [IX15 u naTh ee xapakTepuCTUKY (Ha3BaHHE,
Ha3Ha4yeHHe, CBOICTBAa, 0COOEHHOCTH CTPYKTYPBI U TEXHOJIOTUH)

PacmmmdpoBate Mapky METAIUIONPOAYKIMH: Y8 M JaTh €€ XapaKTepUCTUKY (Ha3BaHHE,
Ha3Ha4YeHHe, CBOICTBa, 0COOEHHOCTH CTPYKTYPhI U TEXHOJIOTUH)

Brnusinue nerupyronmx 31eMeHTOB Ha oluMopdHoe npeBpaiieHue xenesa. Kinaccupukamnms
JIETUPOBAHHBIX CTAJIEH

PacmmmdpoBares mMapky Mertamnonponykiuu: BK8 u nmate ee xapakTepucTuky (Ha3BaHHE,
Ha3HaueHHe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPhI U TEXHOJIOTHH)

OcHoBHbIE TMOKa3aTenu (QPU3NKO-MEXaHUYECKUX CBOMCTB MaTepHalioB MU METOJbl UX
onpenenenus (HB, HR, HV, o8, oT, 6, KCU)

PacnmmdpoBate Mapky meTayionpoaykiuu: ber3nc u gath ee XapakTepUCTUKY (Ha3BaHUE,
Ha3HaueHUe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPhI U TEXHOJIOTHH)

Pacmudposare mapky metammmonpoaykimu: CU1S uw naTe ee XxapakTepucTUKy (Ha3BaHUE,
Ha3HauYeHHE, CBOWCTBA, OCOOCHHOCTU CTPYKTYPHI U TEXHOJIOTHH)
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PacmmdpoBate Mmapky weramnonpoaykuuu: Cranp 45 W 1gaTh ee  XapaKTepUCTUKY
(Ha3Ha4yeHue, Ka4yecTBO, MecTonojoxeHue Ha auarpamme Fe-C, ctpykrypa, 0COOEHHOCTH
TEXHOJIOTHH)

MukpomMexaHuka KOMIIO3MLIMOHHBIX  MAaT€pUaJioB C  BOJOKHUTBIM  HaIOJHUTENIEM.
Kputnueckast JyiHa BOJIOKHA. AJIUTUBHOCTh CBOMCTB KOMIIO3UTA

BeicokoremnepatypHble MaTepuaisl. XKapocToMKOCTh U AKapONpOYHOCTb

Pacmmudposars mapky meramutonponaykiun: KU 30-6 u nath ee XxapakTepucTUKy (Ha3BaHHE,
Ha3HauYeHUe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPhI U TEXHOJIOTHH)

Pacmmmudposars Mmapky meramtonpoaykuuu: BU 120-4 u nath ee XxapakTepucTUKy (Ha3BaHUE,
Ha3HaueHHe, CBOWCTBA, 0COOEHHOCTU CTPYKTYPhI U TEXHOJIOIMH)

Pactmmdposate Mapky Metammonpoaykiuu: BCt3cn u gath ee xapakTepuCTHKY (Ha3BaHUE,
Ha3HaueHHe, Ka4yeCTBO, 0COOEHHOCTH TEXHOJIOTUH)

PacimudpoBare mapky wmetamonponykiuu: Crans O8km u 1aTh €€ XapaKTePUCTHKY
(Ha3Ha4yeHue, KauecTBO, MeCToIoI0KeHHe Ha nuarpamme Fe-C, ctpykTypa)

PactumdpoBare mMapky meramutonponykiuu: CT3KI W 1aTh €€ XapaKTEpPUCTHKY (Ha3BaHHUE,
Ha3HaueHHe, Ka4yeCTBO, 0COOEHHOCTH TEXHOJIOTHH)

Pacumdposate Mapky metamutonpoaykiun: TT8K6 u nate ee xapakTepucTuky (Ha3BaHUE,
Ha3HAYCHHUE, CBOICTBA, 0COOCHHOCTH CTPYKTYPBI M TEXHOJIOTUH) (

PacmmmdpoBars Mapky meramutonpoaykiuu: Y 12A u maTh €€ XapaKTCPUCTUKY (Ha3BaHHE,
Ha3HaueHUe, KauecTBO, MecronosnoxeHue Ha aumarpamme Fe-C, cTpykTypa, 0coOeHHOCTH
TEXHOJIOTHH)

PacmmgpoBats Mmapky metamtonpoaykuuu: Cranb 30A u 1aTh ee XapakTepUCTUKY (Ha3BaHUE,
Ha3Ha4yeHHE, CBOIICTBA, OCOOEHHOCTU CTPYKTYPhI U TEXHOJIOTUH)

PacmmgpoBats Mapky Metaonpoaykuuu: T15K6 u gate ee xapakTepucTUKY (Ha3BaHUE,
Ha3Ha4YeHHe, CBOIICTBA, 0COOEHHOCTU CTPYKTYPhI U TEXHOJIOTUHN)

OcHOBHBIE Pa3HOBUIHOCTU HaHOMaTepHasaoB. Pa3mepsl 3epeH (ci10eB, BKIIOUEHHH, TIOp)
XapakTepHbIe uid HaHoMaTepraioB. OCOOEHHOCTH MEXaHUYECKUX CBOICTB
HaHOMAaTepHaJIoB.

[TpropuTeTHBIE HallpaBJIEHUS Pa3BUTUS HAHOTEXHOJIOTHH

OCHOBHBIE XapaKTEPUCTUKH CTPYKTYpPbl HAHOIIOJIMMEPOB

Mexanu3msl gedopMariiu, 0cOOEHHOCTH MEXaHUYECKUX CBOMCTB HAaHOMAaTEpHAJIOB.
3aBUCUMOCTh TBEPJOCTH, IIPE/IeNa MPOYHOCTU U OTHOCUTEIBHOIO YIJIMHEHHSI OT pa3Mepa
3epHa

[TpenmMy1iecTBO MOPOIIKOBBIX TEXHOIOIMHA. BH/IbI MOPOIIKOB, HCIIONB3YEMBIX JIJIS
MOJIy4YEHUsI HAHOMAaTEPHUAJIOB, ONIEPALlMU TIOPOLIKOBOM TEXHOJIOTHH.

MeTo1bl KOHCOJIMAIMH YIBTPAJAUCIIEPCHBIX HAHOCTPYKTYP: CYTh U YCJIOBUS peanu3alii.
Crioco0bI yMEHbIIIEHUS TOPUCTOCTH HAaHOMATEPHAJIOB.

.MeTo/1bl MHTEHCUBHOI MIaCTHYECKOH AedopManny KpydeHUEM 10| BBICOKUM JaBJICHUEM U
PaBHOHAKAJIBHBIM YIJIOBBIM ITPECCOBAHUEM.

MeTo bl KOHTPOIUPYEMON KPUCTAILIM3ALMHI U3 aMOPPHOTO COCTOSIHUSA. THUIIBI MOTydaeMbIX
CTPYKTYpP B 3aBUCUMOCTH OT YCJIIOBUH 3aKaJIKH U3 KUJKOTO COCTOSIHUS: OOHO- U
MHOTro¢a3Hoil, aMOp(PHO-KPUCTAIUITMUECKOH, aMOPPHOH.

Pu3nyecKkue 1 XMMUUECKHE METO/IbI OTYYEHHsI HAHOCTPYKTYPHBIX IJIEHOK; TEXHOJIOTMH
MOHHOT'O OCAXKICHHMSI U AJIEKTPOIYyTOBOTO UCIIapEHHs] MArHETPOHHOTO HAIbLICHUS.

IIpuMepsbI TECTOBBIX 3aJaHUH

3amanue Ne 1

1. Uto Ha3bIBaeTCS CTPYKTYpOIl MaTepuraina?

a) IIEpPOXOBATOCTh MIOBEPXHOCTH; 0) BUIMMOE CTPOCHHE; B) HATMUNE TPEILIUH
2. YTo Takoe XJIagJHOJIOMKOCTE?
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a) YMEHBIICHNE TBEPAOCTH MIPU HU3KUX TeMIIepaTypax; 0) OXpynurnBaHUE MaTepuaa Ipyu HU3KUX
TeMIIEpaTypax; B) MPOYHOCTh MaTepHaIa IPU HU3KUX TEMIIEpaTypax

3. Haubonee 6aronpusiTHBIM coueTaHHEM (PU3NKO-MEXaHUYECKHX CBOWCTB 00J1a/1al0T

a) KpYITHO3EpHHCTHIE; 0) MEIIKO3EPHICTHIE; B) CBOMCTBA HE 3aBUCAT OT BEJIMYMHBI 3€pHA

3amanue Ne 2

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

a) mpu OBICTPOM OXJIAXKJICHHUH; 0) TPY HAMPABICHHOM OTBOJIC TEILJIA; B) IPH MEIJICHHOM
OXJIKICHUU

2. Hannuue Ha MOBEPXHOCTH U3JIOMA YYaCTKOB € OJIECTSIICH U IIEPOXOBATON MOBEPXHOCTHIO
XapaKTEepHO IS

a) KpUCTAJNTIMYECKOTO U3JIoMa; 0) BOJIOKHUCTOIO U3JIOMa; B) YCTAJIOCTHOTO U3JI0Ma

3. HarpeB ucmonb3yioT B mporiecce:

a) rIyOOKoro TpaslieHus; 0) TpaBiieHHe peakTuBoM baymaHa; B) TpaBienue peaktuBoM [ eitHa;

3aganue Ne 3

1. Kakyro KpUCTaIINYECKYIO PEIIETKY UMEET kKeyne30 — Y7

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

2. YTo npouCXOAUT IPU OXJIaKIECHUU B TOUKE S?

a)® > A;0)A—-ILB)II— A

3. Yrto o3HayaroT uM@pbl B Mapke ctanu Y 12?

a) NOPSAAKOBBIM HOMep; 0) coepkaHue yriepoJa B COThIX %; B) collepKaHKe yriiepoja B Jecsa-ThIX
%

3aganue Ne 4

1. Kakas cranb moasepskeHa oTmyckHoi xpymnkoctu Il poma?

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

2. KakoBo conepsxanue maprasia B cranu ['andunpaa?

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

3. Kak BIusOT OONBIIMHCTBO JISTHPYIOIIMX AJIEMEHTOB Ha COJIep KaHUe yriepoia B mepiauTe?
a) TIOBBIIAIOT COACPIKAHUE YTIIepo/ia; 0) MOHMKAIOT KOJIMYECTBO YIIIepoa; B) HE BIUSIET

3aganue Ne5

1. Kakyro cTpykTypy UMeerT j1ee0ypuT NpeBpaIieHHbIH?

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

2. Kakue cBOHCTBa Yyr'yHOB onpeAesstoTcs popMoii rpadMTOBBIX BKIFOUEHHH?

a) oB, 0; 6) HB, 0; B) HB, KCU

3. Ilpu kakoil TeMieparype NpOBOAST OTKUT JJIS IIOJTYUYEHMSI IEPIIUTHOTO KOBKOTO YyryHa?
a) 750°C; 6) 850°C; B) 950°C



