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1. Heaun, 3a7a4u ¥ NJIAHKMPYeMble pe3yJabTAThI 00y4YeHUsI M0 TUCIUIINHE

L]env oucyuniunel - O3HAHWE TPUPOJBI U CBOMCTB MAaTEPHUATIOB, a TAK)KE€ METOJOB HX
YIPOYHEHUs A1l Hanbosiee H3PPEeKTUBHOTO HCIIOJIb30BAHMS B TEXHUKE.

3adauu oucyuniunol:

- U3y4eHHE OCHOBHBIX MOHATHI, TEPMUHOB U ONpEAETICHUN B 00JaCTH KOHCTPYKIIMOHHBIX,
MHCTPYMEHTAJIbHBIX U (PYHKIIMOHAIBHBIX MaTEepHaoB (MapKUPOBKA, CTPYKTYpa, CBOMCTBA);

- U3Yy4YEHHE COCTaBa, CTPYKTYpbl U CBOWCTB COBPEMEHHBIX METAJUIMYECKUX U
HEMETAJJINYECKUX MaTEpUaoB;

- OCBOEHHE OCHOB TEPMUYECKOH, XUMUKO-TEPMHUECKON U TEPMOMEXAHHUUECKOH 00pabOTKH;

- OCBOCHHE BHJIOB YIPOUHSIONIEH U pa3ynpouHsionielr 00paboTku (OTXKUT, HOpMaTU3aIus,
3aKajka, OTIYCK, LIEMEHTAIUs U JIp.);

- U3y4eHHue PU3NUECKON CYITHOCTH SIBJICHHM, TPOUCXOAIINX B MaTepHallaX B YCIOBUAX
MIPOU3BOJICTBA U HKCILTYaTALNH;

- OCBOEHHME OCHOBHBIX CBSI3€ MEX/ly CTPOCHHEM MAaTEPUAJIOB U UX CBOMCTBaMHU (TBEPAOCTHIO,
IIPOYHOCTBIO, U3HOCOCTOMKOCTBIO, IIACTUYHOCTBIO U JIP.);

- U3y4eHHUe 00JIaCTU MPUMEHEHUS PAa3INYHBIX COBPEMEHHBIX MaTEPHUAJIOB JIJIsl H3TOTOBIICHUS
MPOYKLIUH.

IInanupyemvie pezynomamsl 00y4yeHus — TOATOTOBKA CTYIEHTOB K JESATEIBHOCTH B
COOTBETCTBUM C KBaJM(PUKALIMOHHONW XapaKTEpUCTUKOW OakanaBpa MO HalpaBJICHUIO, B TOM YHUCIIE
(dbopMUpOBaHHE YMEHUI MO CO3[aHUI0, 00pa0OTKEe U M3YYEHHUIO CBOMCTB U CTPYKTYPHI PA3IUUHBIX
MaTepHuaoB.

OOyuenne mno mucnmiUinHe «MaTepualoBeleHHe» HalpaBleHO Ha (OpPMHPOBAHUE
y obyuaromuxcs cieayomux komnerenuii B coorsercteun ¢ ®LOC 20.03.01 TexnocdepHas

0€30MaCHOCTD, yTBepKAEHHBIM IIpuKkazoM Munoopuayku Poccun o1 25 mast 2020 . N 680:

Kon n HaumMeHOBaHHE KOMTIETEHIHIH NHauKaTopbl 10CTHXKEHUS
KOMIETeHI[UH
YK-2. CiocobeH onpeaensTs Kpyr 3aaad B NYK-2.1.0opmynupyeT COBOKYITHOCTh 3a1a4
paMKax MOCTaBJICHHOM IIETTH U BEIOUPATH B paMKax IMOCTaBJICHHOM 1IEJIA IPOCKTA,
ONTUMAJIFHBIC CIIOCOOBI MX PEIICHHUS, UCXOS | PeIIeHne KOTOPBIX 00SCIICUNBaET e
U3 JEHCTBYIONUX MPABOBBIX HOPM, JOCTHOKEHHE

MMEIOIINXCS PECYPCOB U OTPAaHUUYCHUHN
NVYK-2.2. Onpenensier CBA3U MEXKIY
[MOCTaBJIECHHBIMH 3a1a4aMH, OCHOBHLIMH
KOMITOHEHTaMH MTPOEKTA M 0XKUIACMBbIMH
pe3ybTaTaMu €ro peain3aluu

NYK-2.3. BeiOupaer onTuManbHbIe CIIOCOOBI
IJIAaHUPOBAHMS, paCIpeiesIeHUs 30H
OTBETCTBEHHOCTH, PELICHU 3aa4, aHAI13a
PE3yNbTATOB C YUYETOM JIEUCTBYIOIINX
IIPABOBBIX HOPM, UMEIOIIMNXCS YCIOBUMH,
PECYPCOB U OTPAHUYEHU, BO3SMOXKHOCTEU
WCIIOJIb30BAHUS

2. MecTO0 AUCHUMILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM IPOTrPaMMbl

JucnunimHa oTHOCUTCS K 00s13aTenbHoN yacTu 61oka b1 «/{uciunnunel (Moxynn)».

JlucuuIuinHa B3aMMOCBSI3aHa JIOTHUECKH U COJEPIKATEIbHO-METOJUUECKU CO CIENYIOIIUMHI
aucuuminHamMu v npaktukamu OOIT:

B o6s3arensHoi yactu (b 1.1):



- Xumust

- Ousznka

- ABTOMaTH3MPOBAHHOE MMPOSKTUPOBAHKE U PACUET TEXHOJIOTHUECKUX TPOU3BOICTB
B yacTtu, popMupyemoii yaacTHuKaMu 00pa3oBaTenbHbIX oTHOmEeHUH (b1.2):

- OCHOBBI CIIeIIMATILHOM OIIEHKHU YCIIOBUH Tpy/ia

- besomnacHocTh ku3zHeneareabHocTH B UC;
- OCHOBBI HAJIC)KHOCTH, TPOYHOCTH U O€30MTACHOCTH MPOMBIIIIEHHBIX CHCTEM

3. CTpykTypa U colep:KaHue JUCHUIITHHBI

OO11ast TPYI0EMKOCTh TUCIUILTHHBI COCTaBIseT 4 3aueTHbIe eauHuUIlbl (144 yaca).
3.1 Buabl yueOHoili padboThl M TPYI10€eMKOCTh

Ounas popma oOyueHus

Bux yue6Hoii paGoTi KosmuectBo | CemecTpsl
n/n 4acoB 4
AyIUTOpPHBIE 3AHATHS 36 36
B Tom uucie:
1. Jlexum 18 18
2. JlaboparopHble 3aHATHS 18 18
CamocrosiTesibHas padoTa 36 36
B Tom uncie:
1. [ToaroToBka K J1a0OpaTOPHBIM 18 18
3aHATHSAM
2. CaMoCTOATEIbHOE U3YUYEHUE 108 108
IIpoMeskyTOUHasI aTTEeCTAIUS
3auet/nud. 3auer/sK3aMeH 3a4yer 3ayer
Hroro 144 144

3.2 TemaTnuyeckuii MJIaH U3yYeHUs JUCHHILINHBI
Tematuueckuii maH pasMeléH B IpuiiokeHuu 1 k paboueit mporpamme.

3.3 Conepxanue THCHUILIUHBI

Tema 1. BBognast yactnb

3HaveHHe W 3a7a4d Kypca MaTepuajioBeneHue. Poiib MaTeprasioB B COBPEMEHHOW TEXHHKE.
Kputepun ouenku u BbiOOpa MaTepuanoB. PabGoOThl OTEYECTBEHHBIX M COBPEMEHHBIX YYEHBIX B
obnacTu MarepuanoBeaeHus. MarepuaaoBeieHne, KaKk HayKa, H3ydaroliasl CBOWCTBA MaTEPHAIOB B
CBSI3H C UX COCTaBOM U cTpoeHuneM. Knaccudukanus MaTepuaioB.

Tema 2. ®u3uko-MexaHnyecKkne cBoiicTBa MaTepuanoB. CTpoeHne MaTEPHAJIOB

Ctpoenne wMarepuasioB. OCHOBHBIE TIOHSTHUS O CBOWCTBAaX MaTepHalioB. ATOMHO-
KPUCTAJUIMYECKOE CTPOCHUE METAIUIOB, M30TPONUs, AaHM30TPONMsA, KBazuuzorponus. Ilytu
MOBBILICHHS TPOYHOCTH METAIOB. Kpucrannusanus MeTauioB NEPBUYHAS U BTOPUYHASL.



Tema 3. Teopus criaBoB

[TonsiTust o cnnaBax. TBepable pacTBOPBI, MEXAHUYECKHE CMECH, XUMUYECKUE COCAUHEHHS.
JluarpaMma COCTOSIHUSL  JKE€JIE€30-LIEMEHTHUT. XapaKTEPUCTHUKU KOMIIOHEHTOB. CTpYyKTypHBIE
cocTaBysirolIe U (a3bl HAa Auarpamme sxene3o-ueMeHTuT. Knaccubukanus craneid mo crnocoOy
MIPOU3BOJICTBA, HA3HAUYEHUIO M KayecTBY. MapKUpOBKa yIiIepoaucThiX cTaneil. YyryHsl ¢ rpaguTom,
nojioBUHYatele U Oenble. CTpyKTypa, CBOMCTBA, 00JIACTH IPUMEHEHHSI U METO/IbI IOJYYEHHUS CEPBIX,
KOBKHUX M BBICOKOIIPOYHBIX YyT'YHOB. MapKHUpOBKa 4yT'yHOB.

Tema 4. TepMuueckasi 1 XUMHKO-TepMUYeckasi 00padoTka

Buner Tepmudeckoit o6pabotku craneid. [lpeBpamieHuss mpu HarpeBe ctanu. PocT 3epHa
ayCTEHMTA, HACJIEeICTBEHHOE U JIEHCTBUTENIbHOE 3¢pHO B cTanu. Ileperpes u nepexor. [IpeBpamenue
ayCTCHUTA IIpU HENPEPBIBHOM OXJIAXKIACHUU. JluarpamMma HM30TEpMHUYECKOrO IPEBpAIlCHUS
aycrenuta. llepnuTHoe mnpeBpamieHue. MapTeHCUTHOE MpeBpalleHHE U €ro OCOOEHHOCTH.
[IpeBparnienue npu oTMycKe, CTPYKTypa U CBOMCTBA CTAJIU MpHU OTITycKe. OTIyCKHast XpYyIKOCTh | u
I pona.

[IpokanuBaeMOCTh M 3aKaJIMBAEMOCTh CTalIM, (PAKTOphl BIIMAIOIIME HA IMPOKAIMBAEMOCTH:
BIIUSIHUE JIETUPYIOIIUX JJIEMEHTOB, pa3Mepa 3epHa ayCTeHHWTa, HEPACTBOPUMBIX KapOUIOB U
BKJIKOYEHUH. MeTouKa onpeneneHus KpUTUYECKOro JuaMeTpa 1o JuarpaMme poKaJIuBaeMOCTH.

OU3NYeCKue OCHOBBI XHMHKO-TEPMHUECKON 00paboTku, MOoHATHE O Koddduimenrte
maddy3un. Bunbl XUMHKO-TepMHUECKON 00pabOTKH

Tema 5. KoHCTPpYKIMOHHBIEC M HHCTPYMEHTAJbHbIE MATEPHAJIbI

Knaccugukainus jerupoBaHHBIX CTajed MO CTPYKType B HOPMAJIU30BAaHHOM COCTOSHUM
(nnarpamma ['mife). MapkupoBKa JIETMpOBaHHBIX CTajlel, UX NPEUMYIIECTBA IO CPABHEHUIO C
yrnepoaucteiMu. JleekTsl JernpoBaHHBIX cTaned (MugepHbld H370M, (IIOKEHBI, OTIYCKHas
XpynkocTb). OCHOBHbIE TPEOOBaHUS K JIETUPOBAHHBIM KOHCTPYKIMOHHBIM cTayisiM 1o ['OCT.

HMHCTpyMEHTAIBHBIE YIVIEPOAUCTBIE M JIETUPOBAHHBIE CTAJIM JJIS PEXYIIEr0 MHCTPYMEHTA,
COCTaB, MapKHpPOBKa, TepMUYECKass 00paboTka M 00JIacTH NMpPUMEHEHHs. TBepjbie MOPOIIKOBHIE
CIUIaBBI IS peXylero nHcTpymeHnTta. Kepamuka. CBepXTBepAble MaTeprabl.

Tema 6. CTajau M cruIaBbI ¢ 0COOBIMH CBOHCTBAMHU

Bricokonpounble cranu. MapTeHCUTHO-CTaperolie KOHCTPYKIIMOHHBIE CTalld, UX COCTaB,
pexkuMBbI 00paboTKU 1 061acTu npuMeHeHus1. CIiaBbl ¢ 0c000 BHICOKOH H3HOCOCTOMKOCTBIO, COCTAB,
MapKHpOBKa, TepMHUYecKas oOpaboTka W oOjacTu mnpuMeHeHus. HepikaBeromue XpOMHUCTBIE U
XPOMOHHUKEIIEBbIE CTalld, COCTaB, MAPKUPOBKA, TepMUYeCcKas 0OpaboTka W 00JIaCTH MPUMEHEHUS.
XKapomnpounsie ctanu u ciiaBbl. OCOOEHHOCTH MOBEIEHUS CTAIH IIPU HAarpy3Kax B 00JIaCTH BBICOKUX
TeMIlepaTyp, NpeAeNn JIATEIbHON MPOYHOCTH, MpeAeN IMOJ3ydecTU. THUMOBBIE CIUIaBbl, COCTaB,
CTPYKTYypa, TepMooOpaboTka, cBoWcTBa © oOnactu mpumeHeHusa. CrutaBel ¢ 3aJaHHBIMH
¢bu3nueckuMu cBoicTBaMu. MarHUTOMSTKHE U MATHUTOTBEP/IbIE CILIABHI.

Tema 7. IIBeTHbIE MeTAJLJIBI M CILIABBI

Menr u ee cBoiictBa. JlaTyHuW, OpOH3BI OJIOBIHHUCTHIE, KPEMHHUCTHIE, ATIOMUHUEBEIC,
OepuIIIoBBIC; COCTaB, oOmactu npuMeHeHus. CriaBpl CBHMHIIA U oJioBa. baOOWUTHI, CBUHIIOBUCTHIE
OpOH3bI, ATOMUHUEBbIE TOJIIMITHUKOBBIE CIUJIaBBI IS JBUTATENe BHYTPEHHETO CrOpaHMs,
TPUMETAIUIMYECKHUE MTOJIIUITHUKA. AJTIOMUHUNA U €r0 CBOMCTBA. JIUTEiTHbIE alTFOMUHHUEBBIE CIUIABHI,
o0nacTu mpuMeHeHus. [[lopalltoMHH, COCTaB, peXXKUM TEPMHUECKON 00pabOTKH, CBOMCTBA, 00IaCcTH
MPUMEHEHHS.

Tema 8. Komno3uuuoHHbIe MaTepHAJIbI
Knaccudukanus KOMIO3UIMOHHBIX MaTepuasioB. PacripeneneHne HanpsDKeHUNH MEXITy
MaTpulel u HanoiaHuTeneM. CxeMbl apmupoBanus. Kpurnueckas qyimHa BosiokHa. OCHOBBI pacueTa



CBOMCTB KOMIIO3MLIMOHHBIX MaTepuaoB. Buapl MaTpull M HamoOJHUTENEH KOMIIO3UIIMOHHBIX
MaTepHUalIoB.

Tema 9. HanomaTtepuaJibl

OO6mass xapaktepucTuka. ['eomeTpuyeckue mapaMeTpbl HaHouacTull. Vcropuueckue
npeanocbuikd. KosiongHas XuMHsl Kak MpapoauTelb HAHOTEXHOJOTHMHU. M3MmenbueHHe YacTHil.
Crenenp gucniepcHocTH. KpuTuyeckuid awameTp HaHodacTuil. JlucmepraimoHHBIM CIOCO0
MOJIy4EHUsl AUCIIEPCHBIX YacCTHI] BemiecTBa. KOHICHCAIMOHHBIN CIIOCO0 TOMyYeHUS JUCIIEPCHBIX
YyacTUll BellecTBa. TEpMHUHBI «CBEpPXY-BHH3» U «CHU3Y-BBepX». HaHOOOBEKTHI cemeicTBa
dbymnepenoB. Dunodymepensl. HanorpyOku. I'paden. Acrtpanensl. TexHudeckoe NpUMEHEHHE
HaHopa3MepHbIX 4actull. CopOenthl. Cencopbl. Ilnenkn. Omurrepsl. CBEpXMPOBOIHUKH.
XUMHUYECKHME CBOWCTBA HAHOYACTUML. MAaIIMHOCTPOUTEIBHOE IPUMEHEHUE  HAHOYACTHIL.
MeaunuHckoe npuMeHeHne HaHoyacTull. HaHoanekTpoHuka.

3.4 TemaTnka ceMHHAPCKMX/MPAKTUYECKHUX U JTa00PATOPHBIX 3aHATHH

3.4.1. JlTabopaTopHbIE 3aHATHS

JlaGopaTtopHoe 3ansTue Nel «MakpoaHaiu3 cTanei

JlaGopaTtopHoe 3ansTue Ne2 «MukpoaHain3 cTanei»

JlaboparopHoe 3anatue N3 «YTIepoaucTbie CTaIm»

Jlaboparoproe 3ansTie Ned «HyryHb»

JlaboparopHoe 3ansTHEe NoS «3akanka U OTIYCK yIIepOAUCTON CTaI»
JlabopaTtopHnoe 3anstue Ne6 «I[IpokanuBaemMocTb cTanei»
JlaboparopHoe 3ausiTue No7 « XMMHKO-TepMUUecKasi 00padoTka
JlabopaTtopnoe 3anstue Ne§ «JlerupoBaHHbie CTaTN

JlabopaTtopnoe 3ansatre Ne9 «KoMIo3uIimoHHbIe MaTEpHATIBI»

3.5 TemaTnka KypcoBbIX IPOEKTOB (KypCOBBIX padoT)
KypcoBbie paboThl 10 JaHHOW AUCLIMITIIMHE HE IPEYCMOTPEHBI.

4, YueOHO-MeTOAMYeCKOEe 1 MH(POPMALIMOHHOE 0O0ecneyeHue
4.1  QOcHoBHas JuTEpPaTypa

1. Canrynos, C. B. Marepuanosezenue : yaeoHoe mocooue / C. B. CamyHoB. — 2-¢ u3 .,
ucnp. u gon. — Cankr-IlerepOypr : Jlans, 2022. — 208 c. — ISBN 978-5-8114-1793-3. —
Texcr : anexTpoHHbii // JlaHb : 2MeKTpOoHHO-OMOMMOoTeuHas cucrema. — URL:
https://e.lanbook.com/book/211805 (nata oopamenus: 04.05.2023). — Pexum goctyna: mist
aBTOPH3. NIOJI30BATENIEH.

4.2  JlonoJHUTebHas TUTEpPaTypa

1. MapkuH, B. b. CoBpemenHble mpobiieMbl HAyK 0 MaTepHajiax U mpolieccax : yuebHoe nocodue / B.
b. Mapkun. — baprayn : Antl'TY, 2019. — 204 c. — ISBN 978-5-7568-1327-2. — TekcrT :
ANIeKTPOHHBIH // JlaHb : anekTpoHHO-Onbnmoreunas cucrema. — URL:
https://e.lanbook.com/book/292781 (nara obparuenus: 04.05.2023). — Pexxum goctyma: ais
aBTOPU3. MOJIb30BATEIICH.

4.3  DaekTpoHHBbIEe 00pa3oBaTe/ibHbIE pecypchl
[IpoBeneHME 3aHATHIT U aTTECTAIMIl BOZMOXHO B JUCTAHITMOHHOM (popMaTe ¢ MpuMEHEHUEM
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CHCTeMBI JHCTaHIMOHHOTO oO0ydeHust ynuBepcutera (CO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadeapoi AMEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB (DOP) mo Bcem pazaenaM mporpaMMel:
Hazsanue 50P Ccbuika Ha Kype

MarepuanoBeaeHue u | https://online.mospolytech.ru/course/view.php?id=4824
TepMuUecKkas 00padoTka

4.4  JInneH3HOHHOE U CcBOOOJHO  pacnmpocTpaHseMoe NPOrpaMMHOe
ol0ecmeyeHmne

Ne HaumenoBanue | Pazpadorumk I1O | JocTynHocTh Ccbuika Ha Equnblii peectp
(mpaBooOJiagare | (IMUEH3HOHHOE, | POCCHIICKHX MPOrpamMm JJIst
b) cBO0OAHO 9BM u B/I (npu HaTM4YHUK)
pacnpocTpaHsieM
oe)
1. MoitOduc OO0 "HOBBIE JIunieH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAYUHBIE str/301558/?sphrase_id=9433
TEXHOJIOI'M" 75

45 CoBpemennble npodeccuoHaibHble 0a3bl JAHHBIX U MH(GOPMALMOHHBIE
CIIPaBOYHbIE CHCTEMbI

Ccblika Ha
Ne HanmeHnoBanue JocTynmHocTh

pecypce

NudopManiuoHHO-CIIPABOYHBIE CHCTEMbI

1, | indopmanmonnbie pecypest CeTH | . i/ . consultant.ru JlocTyIHO
Koncynsrantllntoc
JIeKTPOHHO-0U0JINOTEYHbIE CHCTEMbI
Jlaub https://e.lanbook.c JlocTymHa B ceTH
1. om/ Uureprer Ge3
OrpaHUYECHUN
IPR Books https://www.iprbo JlocTymHa B ceTi
2. okshop.ru/ WutepHer 6e3
OrpaHUYCHUN



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/

IIpodeccnonanbubie 0a3b1 JAHHBIX

baza nanHpIX HaydHOU http://www.elibrary.ru HoctymHo
1. | snexTponHoit 6uGIHMOTEKH

(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com JocTymHo
HOJUTEeMaTHYeCcKask peepaTUuBHO-
2. | 6ubmuorpaduyeckas
MHAyKOMETpHYeCKast
(bubmmomeTpuueckas) 6a3za JTaHHBIX

5. MarepuajbHO-TeXHMYECKOe o0ecreyeHne

Howmep
ayUTOPUHN

O6opynoBanue

1313

Teepnomep Poxsemna TP 5006 (1mt.)
[IpoexTop + 3kpan
Mukpockonn MUM-7 (7 wT.)

1304

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

Jlyna bpunenns — 6 .

Muxkpockorn AJIbTAMMU (4 mrr.)

NEXSYS ImageExpert™ Sample 2 [IporpamMmma ajisi Ka4eCTBEHHOTO aHAIN3a
M300paKeHUI CTPYKTYP METOJIOM CPABHEHHS C STAJIOHHBIMH IITKAIAMHU
Muxkpockon Axiovert 40MAT — 1 mit.

1316

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

1307

Onexrponeus (Habeprepm 1280°) — 1 mir.

Onexrponeus (Cron 1100°) — 2 mr.

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

Teepnomep «bpunemns» Th5004 — 2 mT.

TBepnomep Poksenna TP 5006 — 1 mT.

[Teus mydenpras [IM-10 — 2 mT.

[TonmupoBaneHsiit cranok StruersTegraPol- 11 - 1 mir.

Otpesnoii ctanok StruersLaboton — 3 -1 .

YcranoBka Jutst anekrporpasienus Struers Lectro Pol -5. (1 mT.)
Otpesnoit ctanok (1 mrt.)

YcTaHoBka /17151 3anpeccoBKU 00pa3uoB (1 mt.)

Bonst™merp — 4 .

®dorosnextpuueckuii konopumerp KF-77

[THeBMaTHYeCcKHii ITH(OBATBHO-TTONMPOBATBHEINA cTaHOK P-20FS-1-R5



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

6.1 MeToanueckue peKoOMeHIAIUN JIsl PeNnoaaBaTeis M0 OPraHu3anuu
00y4eHus

6.1.1. IlpenonaBarenb OpraHU3yeT MpenofaBaHHe IUCIUIUIMHBI B COOTBETCTBHH C
tpeboBanusmu "[lonokeHuss 00 opraHuzanuu 00pa30BATENBHOTO IMpoOIEcca B  MOCKOBCKOM
MOJINTEXHUYECKOM YHUBEPCHUTETE U ero (punuanax", yrBepKIEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2. Ha mepBOM 3aHATHUU NPENoAaBaTellb JOBOAMUT JI0 CBEJCHHS CTYACHTOB COJEpIKaHUE
paboueii mporpammel aucuuiiuHbel (PITJ]) u mpemocrtaBisier BO3MOXKHOCTb O3HAKOMIJICHUS C
IIPOrpaMMON.

6.1.3. [IpenomaBatenb 0ocoOeHHO oOpaIaeT BHUMaHUE CTY/ICHTOB Ha:

- BUABl U (OPMBI TPOBEACHHS 3aHATHH MO TUCHHUIUIMHE, BKIIOYAsS MOPSIOK MPOBEIACHUS
3aHATUNA C MPUMEHEHHEM TEXHOJOTUH IUCTAaHLIMOHHOIO OOYYEHHS M CHCTEMbI JUCTAHIIMOHHOTO
obyuenust yauepcuteta (CJIO Mocmonurexa);

- BHJbI, COJIep)KaHHWE M TOPSAOK IPOBEIEHUS TEKYIIEro KOHTPOIS YCIEBaeMOCTH B
COOTBETCTBHUH C ()OHJIOM OLIEHOYHBIX CPE/ICTB;

- (opmy, coaeprkaHue U MOPSIOK MPOBEACHHSI IPOMEKYTOUHOM aTTeCTAIllMi B COOTBETCTBUU
¢ (hoHIOM OIICHOYHBIX CpPEACTB, MpeaycMoTpeHHbIM PI1/].

6.1.4. JloBomuUT A0 CBEACHUA CTYAEHTOB rpaduK BBINOJIHEHUS Y4eOHBIX pabdoT,
npeaycMorpeHHsix PIII.

6.1.5. Heob6xoaumo ¢ camoro Havaja 3aHSATHIl PEKOMEHJIOBaTh CTYAEHTAM OCHOBHYIO U
JOTIOTHUTEIBHYIO JINTEPATYPy U YKa3aTh IyTH JOCTYIA K HEH.

6.1.6. Buauane unu B KOHIIE CEMECTpa JaTh CIHCOK BOIPOCOB [JIsl MOATOTOBKH K
MIPOMEXKYTOUYHOM aTTeCTallMU (PK3aMEHY WJTU 3a4ETy).

6.1.7. Pexomennyercs ¢(akt o3HakomiieHus ctyaeHToB ¢ PIIJI u rpadukom paboTsl
MMCBbMEHHO 3a(UKCUPOBATh MOJIUCHIO CTYAEHTA B JIMCTE O3HAKOMIIeHUs ¢ coaepxanue PI1/I.

6.1.8. IlpenonaBarenu, BeAylIUH IJEKIMOHHbIE M TMPAKTUYECKUE 3aHATHS, IOJDKHBI
COTJIACOBBIBATh TEMATWYECKHH TUTAaH TPAKTUYECKUX 3aHATHH, HCIOJIB30BATH EIUHYIO CUCTEMY
0003HaYEeHUI, TS PMUHOB, OCHOBHBIX IMOHSATHI THUCIUTUIMHEIL.

6.1.9. IIpu moaAroToBKe K Ja0OPATOPHOMY 3aHSITHIO 10 TIEPEYHIO OOBSIBICHHBIX TEM

MpenojaBaTesiio HEOOXOJAMMO YTOUHUTH IUIaH HMX MPOBEIEHUS, MpPoAyMaTb (OPMYIHUPOBKH M
cojiep>kaHue y4eOHBIX BOIIPOCOB, BHIHOCUMBIX Ha 00CYKIEHNE, 03HAKOMUTHCS C IEPEYHEM BOIIPOCOB
10 TEME CEMHUHApA.

B xoxe cemuHapa BO BCTYNUTEIBHOM CIIOBE PACKPBITh NMPAKTUYECKYH) 3HAYUMOCTH TEMBI
CEeMHUHAPCKOI0 3aHsTHS, ONPEACTUTh MOPSI0K €ro MpOBEeIeHUs, BpeMs Ha OOCYKAEHUE KaKIOoro
yuebHoro Borpoca. [Ipumensist ppoHTaIbHBIHM OMPOC AaTh BO3MOKHOCTh BBICTYIIUTH BCEMCTYCHTAM,
MIPUCYTCTBYIOIIMM Ha 3aHATHH.

B 3akimounTenbHON YacTH CEMUHAPCKOTO 3aHSTHS CIEAYET MOABECTH €r0 UTOTH: AAaTh OLIEHKY
BBICTYIUICHUH KaXKJOTO CTyJI€HTa U y4eOHO! IpymIibl B 1eJIOM. PacKpbITh MOI0KUTEIbHBIE CTOPOHBI
U HEJOCTaTKU INPOBENEHHOIO CEMUHAPCKOIo 3aHATHs. OTBETUTh Ha BOIIPOCHI CTYAECHTOB. Bbiaarh
3aJlaHus JJI CAMOCTOSITeNIbHOM pabOThI MO MOATOTOBKE K CIEAYIOUIEMY 3aHATHUIO.

Bo3MokHO nTpoBeieHne 3aHATHI U aTTEeCTalluil B IUCTAaHIIMOHHOM (hopMaTe ¢ mpUMEHEeHUEM
CUCTEeMBI JUCTaHIIMOHHOro oOyueHusi yauBepcurera (CAO-LMS). [lopsinok npoBeneHus padbot B
JMCTAaHIIMOHHOM (hopMaTe yCTaHABIMBACTCS OTICIBHBIMU PACIOPSHKEHUSAMHU TPOPEKTOpa 10
y4aeOHOU paboTe W/Uiu IIEHTPOM Y4eOHO-METOIMIECKOM paboTHI.
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6.2 Meroanueckue yKazaHus sl 00y4AIOIIUXCS M0 OCBOCHUIO U CIIUNJIMHBI

621 CTYI[CHT C CaMOI'0 HayaJjia OCBOCHUA JUCHTUIIJIIMHBI JOJI?)KEH BHUMATCJIBHO O3HAKOMUTCS
¢ pabodeil mporpaMMoi AUCIUILTUHBIL.

6.2.2. CtyneHTy HEOOXOIUMO COCTaBUThH AJisA ceOsi rpaduK BBITOIHEHUS Y4eOHBIX PadoT,
npenycmorperubix PIIJ] ¢ yuérom TtpeOoBaHMii Apyrux AUCHUIUIMH, U3Y4aeMbIX B TEKYILEM
ceMecTpe.

6.2.3. Ilpu npoBefeHUH 3aHATUNA U MPOLEIYp TEKyLIeH M MPOMEKYTOUHON aTTecTaluu ¢
WCTOJb30BAHUEM HMHCTPYMEHTOB HMH(OPMAIIMOHHOW 00pa30BaTeNbHONW CpeAbl IUCTAHLIMOHHOTO
obpaszoBanust ynuBepcutera (LMS wMocmomurexa) kak BO BpeMs KOHTAKTHOW pabOTBI ¢
IpernosiaBaTeNieM, TaKk W BO BpEMsl CaMOCTOSTENBbHOM pPabOThI CTYHEHT JOJDKEH O00ecreuuTh
TEXHUYECKYI0 BO3MOXKHOCTh JTUCTAHIIMOHHOTO TMOJKJIIOYEHHs] K CHUCTEMaM JUCTaHIMOHHOTO
oOyyenus. [Ipu OTCYTCTBHM TakOoW BO3MOXKHOCTH OOCYIUTh CHTYallMI0O C TIpenojaBaTeieM
JUCIUIUIAHBI.

6.2.4. CamocrtosTenbHass paboTa SBISETCS OJHUM M3 BUIOB Y4eOHBIX 3aHsTuid. Llenb
CaMOCTOSITENIbHOM paboThl — MPAKTHUYECKOE YCBOEHHUE CTY/IEHTAMHU BOIIPOCOB, paCCMAaTPUBAEMBIX B
MIPOLIECCE U3YUYEHUS IUCHUIUIMHBI.

Busl BHeayIUTOpHOI caMOCTOATENbHON PabOTHI:

- CAaMOCTOSITEIbHOE U3yUYCHHE OTACIIbHBIX TEM UCIUILTNHBI;

- IOATOTOBKA K JIEKIIMOHHBIM 3aHATHUSM;

- MOATOTOBKA K CEMUHAPaM U IPAKTHYECKUM 3aHSATHSIM;

J171s1 BBIOTHEHUST JTFOO0T0 BHIa CAMOCTOATEIbHOM pabOThl HEOOXOIUMO IPONTH CIEAYIOIIHE
STaIbl:

- OIIPEJIEIEHNE LEJIU CAMOCTOSITEIbHON pabOThI;

- KOHKpeTHU3allus o3HaBaTeNbHOM 3a/1a4H;

- CaMOOLIEHKA TOTOBHOCTHU K CaMOCTOSITEIIbHOM padoTe;

- BBIOOD aJIeKBaTHOTO crioco0a AeMCTBUS, BEAYIIETO K PEICHHUIO 3aa4u;

- IUTaHUPOBaHUE PAOOTHI (CAMOCTOATEIHLHON WU C TOMOIIBIO IIPEN0AaBaTeNs) Hal 3a/1aHUEM;

- OCYIIECTBIIEHHE B TPOIECCE BBIMOJHEHUS CAMOCTOATEIbHOW pabOThl CaMOKOHTPOJIS
(MIpOMEKYTOYHOTO U KOHEUHOT'0) PE3YJIbTaTOB pabOThl, U KOPPEKTUPOBKA BHITIOJHEHHS paOOTHI;

- penexcus;

- IPE3EHTAINS CAMOCTOSATEIHHON PaOOTHI.

7. @DoH/1 OLIEHOYHBIX CPEACTB

7.1  MeToabl KOHTPOJISI U OLICHUBAHUSA Pe3yJIbTATOB 00y4eHHs
Z[J'ISI KOHTPOJIA YCIICBACMOCTH U KaUC€CTBA OCBOCHU JUCIHUITIINHBI HaCTOHH_Ieﬁ HpOFpaMMOﬁ

IIPEYCMOTPEHBI CIIEAYIOIINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYILEH ycreBaeMOCTH (TEeKYIIUI KOHTPOJIb);
- IPOMEXKYTOYHAs aTTECTALMS (3a4ET).

7.2 IIkana U KPUTEPHHU OLeHUBAHUSA Pe3yJIbTATOB 00y4eHUsl NPH
NPOBe/ICHUH NPOMEKYTOYHOM aTTeCTALMHU
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HIxana
OLleHUBaHUA

Onucanune

Boimonnensl Bce BuAbl y4eOHOW pabOTHI, MPEAyCMOTPEHHBIE MPOTPaMMOMA.
CTryaeHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUM, HaBBIKOB
NPUBEJCHHBIM B TaONUIax IOKa3aTeNeil, omepupyer mHpuoOpeTeHHBIMU
3auTeHo 3HaHUSIMH, YMEHUSIMHU, HaBBIKAMH, IPUMEHSET UX B CUTYyalUsX IMOBBILICHHOU
cinoxkHoctd. [Ipu 3TOM MOryT OBITH JOMYIIEHBI HE3HAYUTENBHBIE OLIMOKH,
HETOYHOCTH, 3aTPYAHEHUS IPU aHAIUTUYECKUX OllEepalusix, IepeHoce 3HAaHUI
U YMEHUH Ha HOBbIE, HECTAHAAPTHBIE CUTYALUH.

He BbinonHen oauH wiu 6osee BUAOB yuyeOHON pabOThI, MPEeayCMOTPEHHBIX
paboueii mporpammoi. CTyAEHT IEMOHCTPUPYET HEMOJHOE COOTBETCTBHE
3HAHWW, YMEHWH, HAaBBIKOB TIPUBEICHHBIM B TaOMUIAX I[OKa3aTeseH,
He 3auteno | momyckaroTcs 3HAYUTENbHBIE OHIMOKH, MPOSIBISETCS OTCYTCTBHE 3HAHHIMA,
YMEHUM, HaBBIKOB TI0 PAJIY TIOKA3aTesiel, CTYIEHT UCTIBITHIBAET 3HAUUTEIbHBIE
3aTpyJHEHUS MPU ONIEPUPOBAHUU 3HAHUSIMHU U YMEHHUSIMH MPU UX MEpEeHOce Ha
HOBBIE CUTYAaIlUU.

7.3  OueHo4yHbIe CpeACTBA

7.3.1. Texyuuii KOHTPOIb

B paGoTs! dopma OTYETHOCTH U TEKYIIETO
KOHTPOJIS
Jlaboparopublie paboThl (epeueHs | OdopMieHHBbIE OTYETHI (3KypHal) 1a00paTOPHBIX
71a00paTOPHBIX PabOT MpeCTaBIIEH B II. paboT, NpeayCMOTPEHHBIX pabodel mporpamMmoit
3.4.1) JUCLUIIIIMHBI C OTMETKOM IIPETo1aBaTess
«3aYTEHOY», €CITU BBIIIOJIHEHBI U 0(OPMIICHBI BCE
paboTHI.
KonrponsHas pabora (mpumep [TucbMeHHBIE OTBETHI Ha 3a/laHUS] KOHTPOJIHOM
3aJ]aHuil B IPUIIOKCHUH 2) paboThl, IPEeTyCMOTPEHHOH paboueit
IpOTrpaMMOM JTUCHUIUIMHBI C OLEHKON
IpenoJiaBaTessl He HUXKe «yAO0BIETBOPUTEIILHOY.
TecTsl (MpUMEPBI TECTOBBIX [IpaBusIbHBIE OTBETHI [BA BOIIPOCA U3 TPEX B
3ajlaHuil IPECTABIICHBI B IPHIOKEHHUU 2) | OJIHOM U3 BAPUAHTOB TECTA.

7.3.2. [IpomexxyTodHast aTTeCTaIUs

[IpomexyTouHas aTTectanus - (3a4eT) IPOBOAUTCS 0 OunieTam B ycTHOM popme. Pernament
MIPOBEJICHUS aTTECTAIUU:

- BpeMsl IJIs TIOATOTOBKM OTBETA Ha BOMPOCHI He Oosiee 30 MuH.;

- BpeMsi Ha OTBET Ha 3a/laHHbIe BOMPOCH He O6osee 10 MuH.

buer cocTOUT U3 TpeX TEOPETUIECKUX BOTIPOCOB.

[TepeueHs BOMPOCOB K 3aUeTy MPUBEICH B MPUIIOKEHUH 2 K pabouelt mporpamme.



[Ipunoxenune 1
TemaTuveckni JIaH IMCHUIIMHBI «MaTepuajioBeieHHe)» 10 HANIPABJIEHUIO OATO0TOBKH
20.03.01 Texnochepnasi 6e30MACHOCTH
(0akanasp)

Buabi yueOHoli padorsl, Dopm
BKJIIOYasl CAMOCTOATEIbHYIO Buabl camocTosiTe1bHON paGoThI bl
padoTy CTy1eHTOB, CTYAeHTOB aTrrecT

Pa3znen
H TPYAOEMKOCTb B Yyacax aluu

Cemectp
cemecTpa

Henensn

n/n
JI 1(1:/ Jlab | CPC | KCP | K.P. | K.II. | PT'P | Pedepar | K/p | D | 3

BBoaHast yacTs.
3HavyeHHE U 33/1a4u Kypca 3
MatepuanoseneHue. Ponb
MaTepuaioB B COBPEMEHHOU
TexHuke. Kpurepun oneHku u
BbIOOpa MaTepuainoB. PaboTsl
1. | OTEYECTBEHHBIX U COBPEMEHHBIX 1 1 2
YUYEHBIX B 00J1aCTH
MaTEepUaIOBEICHUS.
MarepuanoBeneHue, Kak HayKa,
M3y4arollas CBOMCTBa MaTEPHUAIIOB B
CBSI3H C UX COCTaBOM U CTPOCHHEM.
Knaccugukanus marepuaios.

Tema 2. ®u3nKo-MexaHu4YecKHue
CBOICTBA MaTEPHAJIOB. 3
Crpoenue maTepuaion

Crpoenne matepuanoB. OCHOBHbIE
MIOHSATHSI O CBOMCTBAX MaTEpUAJIOB.
ATOMHO-KpPUCTAJIINYECKOE CTPOEHUE
METaJIJIOB, U30TPOIUS, aHU3OTPOIIHNS,
kBazunzoTponus. [yt noseleHus

2-3 2 2
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IIPpOYHOCTH MCTAJIJIOB.
KpI/ICTaJIJII/BaI_II/ISI METAJ1JIOB
IICPBUYHASA U BTOPHUYHA.

Jlabopamopnoe 3anamue no meme
«Maxpoananuz cmaneuy

Jlabopamopnoe 3anamue no meme
«Muxpoananuz cmaneu»

Teopus CILIaBOB.

[Tonstus o crinaBax. TBepabie
pacTBOPBI, MEXaHUYECKUE CMECH,
XUMHUYECKHE COEAVHEHUS.
JlnarpamMma cOCTOSIHUSA XKeJle30-
LIEMEHTHT. XapaKTepPUCTUKHU
KOMITIOHEHTOB. CTpYKTypHBIE
cocTraBistone 1 (assl Ha
JUarpaMMe >KeIe30-1EMEHTHT.
Krnaccudukanus craneii no crnoco0y
IIPOU3BOJCTBA, HA3HAYEHUIO U
KadecTBy. MapKkupoBKa
YIIEPOAUCTBIX cTanel. YyryHsl ¢
rpaduToMm, MOJIOBUHYATHIE U Oelble.
CrpykTypa, cBOIiCTBa, 00IaCTH
MIPUMEHEHHUS] 1 METO/IbI TIOJTYYEHHS
CEPBIX, KOBKUX U BBICOKOIIPOYHBIX
4yryHOB. MapKHpoOBKa 4yT'yHOB.

Jlabopamopnoe 3aunamue no
meme « Yenepooucmoie cmanuy

Jlabopamopnoe 3anamue no
meme « Qy2ynvi»
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Tepmuueckass 4 XMUMHUKO-
TepMHuYecKas 00padoTka.

Bupl Tepmudeckoit 06paboTku
cranei. [Ipespaiienus npu Harpese
cramu. Poct 3epHa aycrenura,
HACJIEICTBEHHOE U ACHCTBUTEIBLHOE
3epHO B cranu. Ileperpes u
nepexor. IIpeBpamenne aycreHura
IIPY HENIPEPHIBHOM OXJIaXKICHUU.
Jnarpamma n30Te€pMUYECKOTO
IIPEBPALCHNS] AYCTCHUTA.
[lepnuTHOE IIpEBpaAICHUE.
MapTeHCcUuTHOE MPEBPALLEHUE U €r0
ocoOenHoctH. [IpeBpatenue npu
OTIIYCKE, CTPYKTYpa U CBOWCTBA
cTaynu npu otmmycke. OTmyckHas
xpynkocts [ u I pona.
IIpokannuBaeMocTh U
3aKaJIMBAEMOCTh CTaJH, (PaKTOPHI,
BIIUSIIOLIUE HA TPOKAJIMBAEMOCTD:
BIIUSIHUE JIETUPYIOLIUX 3JIEMEHTOB,
pa3Mepa 3epHa ayCTEHUTA,
HEpAacTBOPUMBIX KapOUIOB U
BKIIIOUeHUM. MeToauka
orpesieNIeHUs] KpUTHYECKOTO
auameTpa 1o guarpamme
MIPOKAJIMBAEMOCTH.

DU3nYeCKUE OCHOBBI XUMUKO-
TEPMHUUECKON 00pabOTKH, TOHSATHE O
kodppuumente quddy3un. Buabt
XUMHUKO-TEPMUYIECKON 00paboTKH

6-10
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Jlabopamopnoe 3ansimue no meme
«3akanka u omnyck y2nepooucmou
cmanuy

Jlabopamopnoe 3ansimue no meme
«IIpoxanusaemocmv cmaneii»

Jlabopamopnoe 3ansmue no meme
«Xumuro-mepmuueckast
obpabomkay

KoHcTpyKUMOHHBIE H
HHCTPYMEHTAJIbHbIEe MAaTEePHAJIbI.
Knaccudukanus jerupoBaHHbIX
CTaJIeH MO CTPYKTYypeE B
HOPMaJIM30BaHHOM COCTOSIHUU
(nnarpamma I'niie). MapkupoBka
JIETUPOBAHHBIX CTaJIEH, UX
MIPEUMYIIIECTBA [10 CPABHEHUIO C
yriepoaucThIMu. JledeKxTs
JIETUPOBAHHBIX cTajiel (mudepHbIi
U3JI0M, (PJIOKEHBI, OTITYCKHAsI
XpynkocTh). OCHOBHBIE TpeOOBaHUS
K JIETHPOBAHHBIM KOHCTPYKIIMOHHBIM
craism o 'OCT.
WNHcTpyMEHTANIBHBIE YIIEPOANUCTHIE
1 JIETUPOBAHHBIE CTANIU IS
PEXYILEr0 HHCTPYMEHTA, COCTAB,
MapKUpOBKa, TEPMHUUECKASI
00paboTKka 1 06JaCTH TPUMEHEHHUS.
TBep/pie MOPOIIKOBBIE CIJIABHI JIJIS
pexyiero nuuictpymenTa. Kepamuka.
CBepxTBep/ble MaTepUaIIbI.

11-12
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Jlabopamopnoe 3ansimue no meme
«Jlecuposannvle cmanuy

Craim u cmiaBbl € 0COOBIMH
CBOIICTBAMH.

Bricokonpounbie CTaju.
MapTeHCcuTHO-CTaperoIue
KOHCTPYKLIMOHHBIE CTaJlU, UX COCTaB,
peKUMBI  00pabOTKM ©  o0yacTu
npuMeHeHus. CrulaBel ¢ 0c060
BBICOKOH M3HOCOCTOMKOCTBIO,
COCTaB, MApKUPOBKA, TEpMHUYECKas
00paboTka M 00JaCTH MPUMEHEHHUSI.

Hepxageromue XPOMHUCTBIE H
XPOMOHUKEJIEBbIE  CTajd, COCTaB,
MapKUpPOBKa, TepMUYecKas

o0paboTka U 00JaCTH HPUMEHEHUS.
Kaponpounsle cTaam W CIJIABBIL.
Oco0eHHOCTH TTOBEACHUS CTalIH MPHU
Harpy3kax B 00JacTH  BBICOKHX
TeMIeparyp, Mnpenen JUIMTEIbHON
IIPOYHOCTH, TIPENENl  IOJI3YYECTH.
TumoBsie CILJIaBBI, COCTaB,
CTPYKTYpa, TepMooOpaboTKa,
CBOMCTBAa M 00JIACTH MPUMEHEHHUS.
CrnaBsl ¢ 3aJaHHBIMU (PU3UIECKUMHU
CBOWMCTBAaMHU. MAarHuToOMArkue H
MarHUTOTBEP/bIE CILIABBI.

13-14

IIBeTHBIC METAJIBI H CILIABBI.
Mens u ee cBoucrBa. JlaryHu,
OpOH3bI OJIOBSIHUCTBIE, KPEMHUCTHIE,




18

AIIOMHHHUEBBIE, OCPHILIOBBIC; COCTAB,
obmactu  mpumeneHus.  CriaBel

CBHUHIIA u 0JIOBA. ba6oursl,
CBHUHIIOBHUCTBIE OpOoH3BI,
AJTIOMHHHUEBEIC MO NIIMITHUKOBEIE
CILJIABBI JUISt JIBUTaTelIeh
BHYTPEHHETO CropaHus,

TPUMETAJUIMUYECKUE  TOAIIUITHUKY.
AmoMuHMII W ero  CBOMCTBA.
JInTeMHBIC aJIIOMHHHEBBIC CILJIABHI,
obnactu npuMeHeHus. J[ropaaoMuH,
COCTaB, peXKUM TEPMHUYECKOU
o0paboTKH,  CBOMCTBa,  OONacTH
MPUMEHEHHUS.

KoMno3nunoHHbie MaTepuaibl
Knaccugukaius KOMIO3UIIMOHHBIX
Marepuanos. Pacnpenenenue
HaIIpsDKEHUN MEXIy MaTpuLed U
HanosHuTeneM. Cxembl
apmupoBanus. Kputuueckas 1ivHa
BOJIOKHA. OCHOBBI pacyeTa CBONCTB
KOMITO3UIIMOHHBIX MaTEPUAJIOB.
Bunel MaTpuil u HanmoHUTENEH
KOMITO3UIIMOHHBIX MaTEPHAJIOB.

15-16

Jlabopamopnoe 3anamue no meme
«Komnosuyuonnvie mamepuanory

HanomartepuaJibl

OO0mras XxapaKTepucTUKa.
I'eomeTpuueckue napaMeTpsl
HaHouacTull. Mctopuyeckue
npeanocbuiku. Komnonanas Xxumust
KakK ImpapoauTeCiib HAHOTCXHOJIOTUH.

17-18
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N3menbuenne yactuu. CteneHb
nucnepcHoctd. Kpurnueckuit
IaMeTp HaHOYACTHII.
JlucnepraiiMOHHBINA crI0co0
MOJIYYEHUs AUCTIEPCHBIX YACTHI]
BemecTsa. KoHneHcalmoHHbIN
Croco0 MoTy4eHus IUCIIEPCHBIX
4acTHUL BEIECTBA. TepMUHBI
«CBEPXY-BHU3» U «CHU3Y-BBEPX)».
HanooOBbeKThI cemeiicTBa
¢bymiepeHoB. DHI0YIIEPEHBI.
HanotpyOku. ['paden. ActpaneHsl.
TexHu4eckoe NPUMEHEHNE
HaHOpa3MepHBIX YacTull. COpOEHTHI.
Cencopsl. [1neHku. OMUTTEpPHI.
CBepXIpoBOIHUKU. XUMUUECKHE
CBOMCTBA HAHOYACTHII.
MammHOCTpOUTEIbHOE IPUMEHEHHE
Ha"Ho4yacThull. MequIMHCKOe
MIPUMEHEHHUE HAaHOYACTHII.
Hanosnexrponuxa.

Bcero yacoB nmo gucuuniinHe

18

18

108




[punoxenue 2

®OHJA ONEHOYHBIX CPEACTB IO AMCHUIIJIMHE

«MarepuasioBeeHue»
HanpaBneHHe IIoATrOTOBKHN

20.03.01 Texnocdepnasi 6e301aCHOCTh
O6pa3oBarenpHas mporpamma (mpoguib MOJATOTOBKH)

IIpuponooxpanHbie OMOTEXHOJIOTUH

IIpumep KOHTPOJILHOM PadOTHI
Bapuant Ne 1

1.Haueptute B Macitabe nuarpaMMmy COCTOSIHUS JKEJI€30-YTIIEPOAUCTHIX CIUIABOB HA CTAHJAPTHOM
OnmaHke, octaBbTe OyKBeHHbIe 00oO3HaueHus. HazoBute (paspl U CTPYKTYpHBIE COCTABISIOIINE B
KaKI0i 00JacTu quarpamMmbl (a3bl 3aKITI0YUTE B KBaIpAaTHBIC CKOOKH)

2. B xkakux mpenmemax wusmensercs xummuueckuii coctaB (%C) aycreHuTa HpH TEPBUYHON
Kkpuctayum3anuu crasa ¢ 1,8 %C? Kak Ha3bpIBaeTcst 3TOT CIUIaBa U KaKyl CTPYKTYpPY UMEET MpHu
KOMHATHOM TeMIepaType B COOTBETCTBUH C JUArpaMMou xKele30-yriepo?

3. Hanummure cxemy mnpeBpamieHus ais cranu, coxaepxamiet 0,8 %C mpu temmneparype 727°C.
VYkaxute xumuueckuid coctaB (%C) mns (a3, yyacTByOIIMX B 3TOM MpeBpamieHud. Yro
MPEICTABISAIOT cO00# 3TH (Pa3bl, KaKyI0 UMEIOT KPUCTAJUIMYECKYIO PEHIETKY U CBOWCTBA?

4. Nlana cranp mapku Y10A. VkaxuTe Kiacc 3TOH CTalu MO KayecTBY (OOBIYHOTO KadyecTBa,
KayecTBEHHAsI, BRICOKOKAUYECTBEHHAsI), a TAK)KE CPEIHEE COJepKaHUE YIIepoia U CTPYKTYpPy ITOH
CTaJli IpU KOMHATHOU TeMIepaType B COOTBETCTBHH C JUArpaMMOM Kele30-yIriepo/.

5. lana cranp mapku BCT5kn. Ykaxure ee KauecTBo, YTO O3HAYalOT OYKBbI U LU(PHI BXOJAIINE B
MapkupoBky. [lo kKakuM mokasaresnsM (XMM. COCTaB, MEXaHMYECKHE CBOWCTBA) MPOMU3BOIUTCA
KOHTPOJIb 3TOM cTanu?

Bomnpocs! k 3auery

=

Huarpamma Fe-C. XapakTtepuctuka a3 1 CTpyKTYPHBIX COCTaBIISFOLINX

Juarpamma Fe-C. Omnpenenenue xumuaeckoro cocrasa ¢as B cruiase ¢ 4,3 % C npu 1400°C

3. uarpamma Fe-C. M3meHeHHe XUMHYECKOro cocTaBa (a3 B INpolecce NEepPBUYHON U
BTOPUYHON KPUCTAILTH3AINH CTAIH 45

4. Jlmarpamma Fe-C. M3meHeHHe XUMHYECKOro cocTaBa (a3 B INpolecce NEpPBUYHON U

BTOPUYHON KpUCTaJUIM3auu ctainu 30

[TonsiTHe 0 crutaBax. TBEp/bIE paCTBOPHI, MEXaHUYECKHE CMECH, XUMHUECKUE COCMHEHUS

6. Juarpamma COCTOSIHHS JIBOMHBIX CIIJIABOB C HEPACTBOPUMBIMU B TBEPJOM COCTOSHUH
KOMITOHEHTaMH

7. Huarpamma Fe-C. V3MeHeHHe XMMHUYECKOro cocTaBa (a3 B Ipolecce NEpBUYHON U
BTOPUYHON KpUCTAJUIM3AIMH ciiiaBa ¢ 5 % C

8. Huarpamma Fe-C. M3MeHeHHne XMMHUYECKOrO cocTaBa (pa3 B Ipolecce MepBUYHON U
BTOPUYHON KPUCTAJUIM3AUU CTanu Y 12

9. Huarpamma Fe-C. Xapakrepuctuka ¢a3, yaacTBYIOIIUX B 3BTEKTUYECKOM MTPEBpAILEHUH

10. Munarpamma Fe-C. Ompenenenue XuMuaeckoro cocraa ¢as B cruiase ¢ 5,5 % C npu 1300°C

11. lnarpamma COCTOSIHUSI TBOWHBIX CIUIABOB C O'PAaHMYEHHOM PaCTBOPUMOCTHIO KOMIIOHEHTOB B
TBOPAOM COCTOSTHUH

12. Inarpamma Fe-C. Omnpenenenue xumuueckoro coctana (as B crase ¢ 4,3 % C npu 1147°C

N
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. Anarpamma Fe-C. Onpenenenne xumuyeckoro coctana ¢a3z cranu Y12 npu 1100°C

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

. Imarpamma Fe-C. Onpenenenne xumMuueckoro cocrasa ¢a3z cranu Y8 mpu 1100°C

. Hunarpamma Fe-C. Onpenenenne xumudeckoro cocrara ¢as B criase ¢ 4 % C mpu 1400°C

. Anarpamma Fe-C. M3MeHeHne XMMHUYECKOro cocTaBa (a3 B IpoIecce MEePBHYHONU U
BTOPUYHOM KPUCTAJUIU3ALUU CTAIH Y 8

Huarpamma Fe-C. V3MeHeHHne XMMHUYECKOTO cocTaBa (a3 B IMmpolecce MepBUYHON U
BTOPUYHOU KpUCTaJUIHM3aIuu ciiasa ¢ 3 % C

Huarpamma Fe-C. Onpenenenue xumudeckoro cocrara (a3 B criase ¢ 5,5 % C npu 900°C
Huarpamma Fe-C. M3meHeHne XxMMHYECKOro coctaBa (a3 B mpoiiecce NEpPBHUYHON U
BTOPUYHON KpHcTau3anuu crasa ¢ 4,3 % C

Huarpamma Fe-C. Xapaktepuctuka a3, ydaCTBYIOIIUX B SBTEKTOUIHOM IpPEBpallleHun
Huarpamma Fe-C. DBTeKTHUECKOE U IBTEKTOUTHOE TIPEBPAIICHHE

Huarpamma Fe-C. Onpenenenue xumuueckoro coctasa ¢as B cruiase ¢ 2,5 % C npu 900°C
Huarpamma Fe-C. Omnpenenenue xumuueckoro cocrana ¢as B cruiase ¢ 2,5 % C npu 1300°C
Huarpamma Fe-C. Onpenenenne xumuieckoro cocrara (a3 B ciiase ¢ 4,3 % C npu 727°C
Huarpamma Fe-C. Onpenenenue xumuieckoro cocrana ¢as B cruiase ¢ 1,5 % C npu 800° C
Jlnarpamma cOCTOSIHUS TBOMHBIX CIIJIABOB C HEOIPAHUYEHHON PACTBOPHUMOCTHIO KOMIIOHEHTOB
B TBEPIOM COCTOSTHUH

Oco0eHHOCTH IBTEKTUYECKOTO IPEBPAIICHUS TBOMHBIX CILIIABOB

KpacHOIIOMKOCTB 1 XJ1aJHOJIOMKOCTE CTaiH. [I[pu4nHbBI BOSHUKHOBEHUS U CIIOCOOBI
yCTpaHEeHHs

Kpucrannmuzanus crimaBos. [Ipasuiio ¢as. [IpaBuno koHIeHTpanuii
ATOMHO-KPUCTAJUTMUECKOE CTPOCHUE METAJUIOB. THIBI KPUCTAJUIMYECKUX PEUIETOK U MX
XapaKTePUCTHKA

3aKkOHOMEpHOCTH  KpucTtaumm3anuu. CTeneHb  NEPeoXJaXIeHHUs, YHUCIO  LEHTPOB
KPHUCTAUTU3AIIH, CKOPOCTTh POCTa KPUCTAILIIOB. AMOpP(HBIE METAILIBI

JennputHas mukBanus. [[pyaiHBI BOSHUKHOBEHUS U CIIOCOOBI YCTPAHCHUS

JledexThl KpUCTATUIMYECKOTO CTPOSHUs. BIusHUE MIOTHOCTH MUCIOKAIMKA Ha MPOYHOCTH
MaTepHaoB

BrnusiHue creneHu mepeoxiaxIeHus Ha mpoiiecc Kpuctaumm3anuu. CTpoeHHe CIHUTKA.
30HanbHAs TUKBAIUS

BnusiHue crenenu nepeoxiaxkIeHus Ha BeIHMUMHY 3epHa. MoauduimpoBaHue
Pacumdposare Mmapky Metamtonpoaykuuu: XBI' u nate ee xapakTepucTuky (Ha3BaHUE,
Ha3Ha4yeHHe, CBOICTBA, OCOOEHHOCTU CTPYKTYPBI U TEXHOJIOTHH)

PactumdpoBate mapky Meramnonpoaykiuu: [IIX15 u gate ee xapakTepucTHKy (Ha3BaHHE,
Ha3Ha4YeHHe, CBOICTBA, OCOOEHHOCTU CTPYKTYPBI U TEXHOJIOTHH)

PactmdpoBaTts MapKky METaIIONPOAYKIIMU: Y 8 U JaTh €€ XapaKTepUCTHKY (Ha3BaHUE,
Ha3Ha4YeHHe, CBOICTBA, OCOOEHHOCTU CTPYKTYPBI U TEXHOJIOTHH)

Bnustaue erupyronmx 3JeMeHTOB Ha moJauMopdHoe mpeBpaiieHue xenesa. Kinaccupukarms
JIETUPOBAHHBIX CTaIEH

Pacmmdposate mapky metamonpoayknuu: BK8 u nath ee xapaktepuctuky (Ha3BaHUE,
Ha3HaueHHe, CBOWCTBA, OCOOCHHOCTH CTPYKTYPHI U TEXHOJIOTHH)

OcHOBHBIE TOKa3zaTen (PU3MKO-MEXaHMYECKUX CBOWCTB MAaTEpHAIOB W METOIBl HX
onpenenenus (HB, HR, HV, oB, ot, 6, KCU)

PacimmdpoBate Mapky metayuionpoiykuuu: ber3mnc u 1aTth ee XapakTepuUCTUKY (Ha3BaHUE,
Ha3HaueHHe, CBOWCTBA, OCOOCHHOCTH CTPYKTYPHI U TEXHOJIOTHH)

Pacmmmdposate mapky meramnonpoaykiuu: CUIS u gath ee XapakTepHCTHKY (Ha3BaHUE,
Ha3HaueHHe, CBOWCTBA, OCOOCHHOCTH CTPYKTYPHI U TEXHOJIOTHH)
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PacimudpoBate mapky wmetamonponykuuu: Cranms 45 M jgaTth ee  XapaKTepPUCTHKY
(Ha3Ha4yeHue, KayecTBO, MecTomojioxkeHue Ha auarpamme Fe-C, cTpykTypa, 0ocoOeHHOCTH
TEXHOJIOTHH)

MukpomexaHuka KOMIIO3MLIMOHHBIX  MAaT€pUaloB C  BOJIOKHUTBIM  HAIOJHHUTEJIEM.
Kputnueckast yiiHa BOJIOKHA. AJJIUTUBHOCTh CBOMCTB KOMIIO3UTA

BeicokoremnepatypHbie MaTepuaisl. JKapocTOMKOCTb U )KapOIPOYHOCTh

Pactmmudposars mapky meramtonpoaykmun: KU 30-6 u nate ee xapakTepucTHKy (Ha3BaHUE,
Ha3HaueHHe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPhI U TEXHOJIOIHH)

Pacumdposars Mapky meramutonpoaykiuuu: BU 120-4 u 1ath ee XxapakTepucTUKy (Ha3BaHUE,
Ha3Hau€HUe, CBOMCTBA, OCOOEHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

Pactmmdposate Mapky Metamutonpoaykiun: BCt3cn u gath ee xapakTepucTHKY (Ha3BaHHUE,
Ha3HaueHHe, KayeCTBO, 0COOEHHOCTH TEXHOJIOIUN)

PacimmdpoBare mapky wmetamionponykiuu: Crans 08km W JaTh €€ XapaKTepUCTUKY
(Ha3Ha4yeHue, KauecTBO, MECTOIOJIOKEHHE Ha tuarpamme Fe-C, cTpykTypa)

PacmmgpoBats Mapky meramtonponykuuu: CT3Km U JaTh ee XapaKTEepUCTHKY (Ha3BaHUE,
Ha3HaueHHe, KayecTBO, 0COOEHHOCTH TEXHOJIOIUN)

Pacumdpoate Mapky metamutonpoaykiun: TT8K6 u nate ee XxapakTepucTuky (Ha3BaHUE,
Ha3HAYCHHUE, CBOICTBA, 0COOCHHOCTH CTPYKTYPHI K TEXHOIOTUH) (

PacmmmudpoBare Mapky meramutonponykmuu: Y 12A uw aTh ee XapakTEepHCTUKY (Ha3BaHUE,
Ha3HaueHUe, KayecTBO, MECTONOJOXKeHHe Ha auarpamme Fe-C, crpykrypa, ocoGeHHOCTH
TEXHOJIOTHH)

Pacmmdposars mapky Metasonpoaykuuu: Cranb 30A u 1aTh ee XapaKTepUCTUKY (Ha3BaHUE,
Ha3Ha4Y€HHE, CBOICTBA, OCOOEHHOCTU CTPYKTYPBI U TEXHOJIOIHH)

PacmmgpoBats Mapky Metaonpoaykuuu: T15K6 u gate ee xapakTepucTUKY (Ha3BaHUE,
Ha3Ha4YeHHE, CBOICTBA, OCOOEHHOCTU CTPYKTYPhI U TEXHOJIOIHH)

OcCHOBHBIE pa3HOBHUIHOCTH HaHOMaTepuanoB. Pa3zmepsl 3epeH (c10eB, BKIIOUEHUH, TIOp)
XapaKTepHbIe U1 HaHoMaTepuaioB. OCOOEHHOCTH MEXaHUYECKUX CBOMCTB

HaHOMaTepHasoB.

[TpropuTeTHbIE HanpaBIeHUs pa3BUTHS HAHOTEXHOJIOTHH

OCHOBHBIE XapaKTEPUCTUKN CTPYKTYPBI HAHOTIOJIMMEPOB
Mexanu3msl geopMariiv, 0cOOEHHOCTH MEXaHNYECKUX CBOICTB HAaHOMATEpHAJIOB.
3aBHCUMOCTH TBEPIOCTH, TIpeiesia MPOYHOCTH U OTHOCUTEIHHOTO YJTMHEHHS OT pa3Mepa
3epHa
[TpenmymiecTBO MOPOIIKOBBIX TEXHOJIOTHUH. BHIIBI TOPOIIKOB, UCTIONB3YEMBIX IS
MOJy4EeHUs] HAHOMATEPHAJIOB, ONEPALMHU MTOPOIIKOBOW TEXHOJIOTHH.

MeToap! KOHCOMUAAIUH YIIbTPAUCIIEPCHBIX HAHOCTPYKTYP: CYTh M YCIIOBHSI peaTU3alIlHH.
Crioco0Obl yMeHbIIIEHUS OPUCTOCTH HAaHOMAaTEepPHAaJIoB.

.MeToabl HHTEHCUBHOM MIaCTHYECKON Ae(opMaliui KpydyeHHEM 10/ BBICOKUM JIaBIEHUEM U
paBHOHAKAIBHBIM YIIIOBBIM ITPECCOBAHUEM.

MeTobl KOHTPOJTUPYEMOM KpUCTAIUIN3ALUH U3 aMOP(HOTo cocTostHUA. TUITBI TOTy4aeMBbIX
CTPYKTYP B 3aBUCHMOCTH OT YCIIOBHI 3aKaJIKU U3 KUJAKOTO COCTOSIHUS: OJTHO- H
MHOT0o(ha3HOM, aMOPPHO-KPUCTAIUTUYECKON, aMOP(HHOM.
du3nueckre 1 XUMUYECKHE METO/IbI ITOJTyUeHHsI HAHOCTPYKTYPHBIX TUIEHOK; TEXHOJIOTUH
HMOHHOTO OCAX/IEHUS U AIIEKTPOAYTOBOI'0 UCIIAPEHHS MAarHETPOHHOTO HAIbIJICHHUSI.

IIpuMepsbI TECTOBBIX 3a1aHUH

3amanue Ne 1

1. Yrto HazpIBaeTCs CTPYKTYpOr MaTepuana?

a) MEepOX0BaTOCTh TOBEPXHOCTH; 0) BUAMUMOE CTPOCHUE; B) HATUIHNE TPEITUH
2. Uto Takoe XJIaJHOJIOMKOCTh?
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a) YMEHbIIICHNE TBEPIOCTH IIPHU HU3KKUX TeMIiepaTypax; 0) oXpymuuBaHUE MaTepHalia Py HU3KUX
TEeMIIepaTypax; B) MPOYHOCTh MaTepHalia MPU HU3KKX TeMIIepaTypax

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

a) KpYITHO3EPHUCTHIC; 0) MEJIIKO3EPHHUCTHIC; B) CBOMCTBA HE 3aBUCSAT OT BEJIMYUHBI 3epHA

3ananue Ne 2

1. Ilpu oxnaKIeHUH CITUTKA 00pa3yeTcs 30Ha KPYITHBIX OPHEHTUPOBAHHBIX 3€PEH:

a) mpu OBICTPOM OXJIAXKJICHHUH; 0) TPU HAMPABIICHHOM OTBOJIC TEILJIA; B) IIPH MEIJICHHOM
OXJIQKICHUHN

2. Hanmmume Ha MOBEPXHOCTH M3JIOMA YYaCTKOB C OJIECTAIICH U MEPOXOBATOM MOBEPXHOCTHIO
XapaKTepHO UIA:

a) KPUCTAJLUTUYECKOTO U3JI0Ma; 0) BOJIOKHHUCTOTO M3JI0Ma; B) YCTAIOCTHOTO U3JI0Ma

3. Harpes ucnomns3yroT B mporiecce:

a) rI1yOOKOTO TpaBJICHHS; 0) TpaBICHUE peakTUBOM baymaHa; B) TpaBiieHHe peakTUBOM I eiiHa;

3amanue Ne 3

1. Kakyro KpUCTAUNINYECKYIO PEIIETKY HMEET JKene30 — y?

a) ['IK; 6) OLIK; B) poMbo3apuueckas

2. YTO IpOMCXOUT MIPU OXJIAXKIECHUH B TOUKe S?

a)®—>A;0)A—-ILB)II— A

3. Uro o3HauaroT nuu¢psl B Mapke cranu Y 12?

a) IOPSIIKOBBIM HOMEp; 0) coliepKaHue yriiepoa B COTBIX %; B) COZEp KaHUE YIIepo/ia B JECs-ThIX
%

3amanue No 4

1. Kakas crayip nojBepxeHa otnyckHoi xpynkocta |l pona?

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

2. KakoBo cojnepsxanue maprasma B cranu ['aaduisaa?

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

3. Kak BIHSIOT OOJBITMHCTBO JISTHPYIOIIUX JJIEMEHTOB Ha COJICpKaHUE YTiiepoa B epiuTe?
a) MOBBILIAIOT COJIEP)KAaHUE YTIiepo/a; 0) MOHMKAIOT KOJIMYECTBO YIIIepo/ia; B) HE BIUSIET

3ananue Ne5

1. Kakyto cTpyKTypy UMeeT Je1e0ypuT NnpeBpalieHHbIN?

a) A+1[; 6) 1+ 1 B) 11+

2. Kakue cBoiicTBa 4yryHOB onpeenstorcs: popMoil rpaduTOBBIX BKIIOUEHUH?

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

3. Ilpu xakoii Temneparype NpOBOAST OTXKHT JIJIsl TOTYyYEHUS NEPIUTHOTO KOBKOTO UyryHa?
a) 750°C; 6) 850°C; B) 950°C



