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1. Hean, 3a7aum ¥ IJIaHUPYeMble Pe3yJIbTAThl 00yUeHUsl 10 JUCHUIIIIHHE

Llenu oucyunaunor:

- IOArOoTOBKa CTYACHTOB K JCATCIBHOCTH B COOTBCTCTBHUU C KBaJIH(i)I/IKaL[I/IOHHOfI

XapaKTepHCTHKOﬁ 110 HaIlpaBJICHUIO,

3aoauu oucyuniunol:

- OBHAKOMHUTDL CTYACHTOB C OCHOBHBIMHU KJIACCaMU IICPCIICKTUBHBIX MAaTCPUAJIOB,

- U3YYUTh COCTaB, CTPYKTYPY U CBOMCTBA MMEPCIEKTUBHBIX MAaTEPUAIOB PA3IMYHBIX KIaCCOB;
-M03HAaTh (U3UYECKYIO CYIIHOCTh SIBICHUH,

IMMPOU3BOACTBA U SKCILTyaTalluH,
- U3YYUTb OCHOBHBIC CBA3U MCKY CTPOCHUCM MATCPHUAJIOB U UX CBOfICTBaMI/I;

-HAY4YHUTh CTYJCHTOB MPaBUIHHO BHIOMpPATh MaTepHall, Ha3Ha4aTh ero o0paboTKy C LENbI0
MOJy4YeHUsl 3aJaHHON CTPYKTYpbl U CBOWCTB, OOECIEYUBAIOUIUN HEOOXOIUMBIM KOMILUIEKCOM

CBOMWCTB.

BbIOOPDY M INPUMEHEHUIO

IInanupyemvie pesynomamuvl 00yueHus -

JACATCIIBHOCTH.

y

O6yquI/Ie 10 AUCLHHMIIIINHEC ((HCpCHeKTI/IBHBIe MaTCpHrajibl)> HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie

00yJarOIUXCS CICTYIOMUX KOMICTCHINMN |

dbopMupoBaHUe OOIIEUHXKEHEPHBIX 3HAHUM IO
MEPCHEKTUBHBIX MATEPUAIOB B IMPOU3BOJICTBEHHO-TEXHOJIOTHUUECKON

Koa v HaumeHoBanue KOMIETeHIM A

HNHaukaTopbl JOCTHKEHUS
KOMIIETEeHIIUH

YK-2. CiocobeH onpeaensTh Kpyr 3a/1a4 B
paMKax MOCTaBJIEHHOH 1eJIM U BHIOUpaTh
ONTUMAaJIbHBIC CITOCOOBI UX PEIICHUS, UCXOIS
U3 JIEUCTBYIOIIMX MTPABOBBIX HOPM,
UMEIOLINXCS PECYPCOB U OTPAHUYCHU I

NYK-2.1.0opmynupyeT COBOKYITHOCTb
3a/1a4 B paMKax IOCTaBJICHHOM 1IeJIU IIPOEKTa,
peleHne KOTOPBIX 00eCIeunBaeT ee
JIOCTUKEHHE

NVYK-2.2. Onpenensier CBA3M MEXIY
IIOCTaBJICHHBIMHU 33/]Ja4aMH, OCHOBHBIMH
KOMIIOHEHTaMH IIPOEKTa M 0XKHUIaeMbIMH
pe3ysbTaTaMu €ro peanusalniu

NYK-2.3. BeiGupaeT onTuMaibHble
CHOCOOBI TNIAHUPOBAHHUS, PACIIPEIETICHUS 30H
OTBETCTBEHHOCTH, PEILICHUS 3a]a4, aHAJIN3a
pe3yJIbTATOB C YYETOM JICHCTBYIOIINX
IIPABOBBIX HOPM, UMEIOIIMNXCS YCIOBH,
PECYPCOB 1 OTPAHUYEHUIA, BO3ZMOXKHOCTEN
VICTIOJIb30BaHUS

I1K-1 Crioco6eH BBINOJIHATH
KOMILJIEKCHBIE UCCIIEIOBAHUS U UCTIBITAaHUS
MaTepHaioB (U31euii), 00pabaTIBaTh,
aHaAJTM3UPOBATh U NMPEACTABIATh PE3YIbTAThI

HIIK-1.1 3HaeT: 1ienu u 3agaun
POBOJUMBIX UCCIIEOBAHUM, METOABI
IPOBE/ICHUS SKCIIEPUMEHTOB U HAOJII0ICHUH,
000011eHus 1 00paboTKH HH(pOPMALINH;

NIIK-1.2 YmeeT: npoBOaUTH
Ha0JII0/IeHUS U U3MEPEHHUS, COCTABIIATh
OTYETHI IO Pe3yJIbTaTaM IMPOBEICHHBIX
9KCIIEPUMEHTOB, 00padaThIBaTh U
MIPEJCTABIISATH MMOyUYeHHBIE PE3yIbTaTHI,

NIIK-1.3 imeeT HaBbIKUA POBEACHUS
u3MepeHuit 1 HabmoAeHuH, 00paboTKH
pe3yabTaToOB, COCTABJICHUS OTYETOB U
MPEICTABICHUS MOTYYSHHBIX JaHHBIX

MMPOUCXOAAIIMX B Mar€purajax B YCIOBHAX




2. MecTo IMCUMILUIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMbl

JlucuuimHa OTHOCUTCSA K JEKTUBHBIM quciuminHaMm bioka 1 «uctumimael (Moxynn).
JlucumiiimHa B3aMMOCBSI3aHa JJOTHYECKH U COJAEP)KATEIbHO-METOIUYECKU CO CIEIyIOIIUMHU
qucuurimHaMu U npaktukamu OOIT:
B o0si3arenbHoit yactu broka 1 «/lucuurmmnel (MOLyn)»:
-pusnka;
- XUMUSI MaTepUaJIOB;
- METPOJIOTHS, CTAHIAPTU3ANNS U CEPTUDUKALINS,
-T€OpUsl CTPOCHUSI MaTePUAJIOB;
- COMPOTHUBIICHUE MaTEPUAJIOB
B wactu, dopmupyemoli ydacTHMKaMH OO0pa3oBaTeNbHBIX OTHomeHWi bioka 1
«JIncuuIuHbl (MOTYIIH )»:
- METAJUTMYECKUE MaTEPUAIIbL;
- KOMITO3UIIMOHHbBIE MaTEPUAIIBI;
- HEMETANTUYECKIEe MaTepHalIbl
- BBIOOp MaTepUasoB JIJIsl U3TOTOBJICHUS U3/IEIHIA;
-KepaMU4YeCKHUe MaTepUaJlbl;
- TEOpHs U TEXHOJIOTUS TEPMUUYECKON 00pabOTKH METaIOB.
B snextuBHbIX quctumrmHax bioka 1 «lucuumiuael (MOTyn)»:
- CTICIMAJIbHBIC TJIaBbl MATEPUATIOBEICHHUS;
- CIIeI[MANIbHBIE TJIaBbl TEXHOJIOTHH MaTEePHUAJIOB;
- HAHOTEXHOJIOTUH;
- IOPOIIKOBBIC MAaTEPHAIIBL;
- HAHOMAaTEpHUaJIbl.

3. CTpykTypa U cojep:KaHue QU CHUNINHBI
OO0r11ast TPYA0EMKOCTb AUCIMIUTMHBI COCTaBISAET 4 3aueTHbIe enuauilbl (144 yaca).

3.1 Buabl yueoHO#i padoThl U TPYA0EMKOCTH

Ounas ¢popma 00yueHus

Bua yuebHoii padorbr KosnyecTBO CemecTpbl
n/n 4acoB 7 8
AYIUTOPHBIE 3aHATHS 72 36 36
B ToM uucne:
1. Jlexun 36 18 18
2. [TpakTHyeckue 3aHsATUS 36 18 18
CamocrosiTeibHas padora 72 36 36
B ToM uucne:
1. [MomrotoBka  k  mabopaTOpPHBIM 36 18 18
3aHSATHIM
2. CamocTosTenbHOE H3YICHUE 36 18 18
IIpome:xkyTOUHAS aTTeCTALUS
3auet/aud. 3aueT/FK3aMeH 3a4er IK3aMeH
Hroro 144 72 72

3.2 TemaTnyeckuii NJjiaH U3y4eHHUs TUCUUNIMHBI




Temartuueckuii TUIaH pa3MeNIEéH B MpHiIokeHnu 1 k pabodeil mporpamme.

3.3 CoaepxaHue TUCHUNIHHBI

IIpo0JieMbl MaTepuaTIOBedeHUSA
Posib MaTepuanoB B TeXHHYECKOM Iporpecce. IIpumepsl TEXHUYECKUX MPOPBIBOB, 00S3aHHBIX
OCBOGHHUIO TEXHOJOTMHM IIOJIyYeHHUS U BBISIBICHUIO CHEU(PUYECKHMX CBOMCTB MaTepHaloB:
NPUPOJHBIX MaTEpHAIOB, MEAM M €€ CIUIAaBOB, 30JI0Ta, >KeJe3a, KEpaMUKH, IOJIUMEPOB,
MOJIYIPOBOJIHUKOB U JIPYTUX (YyHKIIMOHATBHBIX MaTepraioB. OxuaaeMble MOCIEICTBUS OCBOCHUS
HaHOMATCPUAJIOB. CBs13b MaTCprUaJIOBCACHUA C JPYTHUMU HAYKaMU. OTamnsl CO3aaHnA MaTCpHUAJIOB.

1. Craam u cniiaBbl ¢ 0COOBIMHU CBOMICTBAMM
Cospemennvie memannuieckue cniagol

OCOOCHHOCTH M XapaKTEPUCTUKA COBPEMEHHBIX METAUIOB M METAJUTMYECKUX CILIABOB.
[TpuMeHeHne UX B MamMHOCTpOeHUH. KOHCTpYKIMOHHBIE MaTepuajbl U UX CBOWCTBA. MeToauka
BbIOOpa MaTepuasna. YIJiepoJucTbie CTalu. JlernpoBaHHbIE CTAJIN.

Bricokonpounsle craau. MapTeHCUTHO-CTaperoline KOHCTPYKLMOHHBIE CTalld, UX COCTaB,
PEXUMBI 00paOOTKH M 00JIACTH TPUMEHEHHS.

CmnaBel ¢ 0cO00 BBICOKOW H3HOCOCTOMKOCTBIO, COCTaB, MAapKHpOBKa, TepMUYecKas
00paboTKa u 00JaCTH TPUMEHEHUSI.

HepxxaBeromue XpoMHCTble U XPOMOHHUKEJEBbIE CTaIM, COCTaB, MAapKUPOBKA, TEpPMHUYECKas
00paboTKa u 006JaCTH IPUMEHEHUSI.

Xaponpounsie cranu u cruiaBbl. OCOOEHHOCTH MOBEJCHUS CTalU MPU HAarpyskax B 00JIacTH
BBICOKMX TEMIEpaTyp, MpeneN JUIMTEIbHON MPOYHOCTH, MPENeN IMOJI3Y4YeCTH. THUIOBBIE CILIaBHI,
COCTaB, CTPYKTYpa, TepMO0OpaboTKa, CBOMCTBA M 00JaCTH IPUMEHEHUSI.

ANIOMMHHUEBBIE CIIaBBl: COCTaB, CTPYKTYpa, CBOMCTBA, MAPKUPOBKA, TEXHOJIOTUsI 00pabOTKH,
00JacTb NPUMEHEHHUSI.
MarHueBble CIIIaBbl: COCTaB, CTPYKTYpa, CBOWCTBA, MapKUpPOBKA, TEXHOJOTUS 0OpabOTKH,
00JacTb MPUMEHEHHUSI.

HuxkeneBble craBbl: cOCTaB, CTPYKTypa, CBOMCTBA, MapKHpPOBKA, TEXHOJOTHs 00pabOTKH,
00JacTb NPUMEHEHHUSI.

MenHble CIUIaBbl: COCTaB, CTPYKTypa, CBOWCTBA, MAapKUPOBKA, TEXHOJOTUS OOpabOTKH,
00JacTb MPUMEHEHUS

TuraHOBbIE CIUIaBBI, COCTAaB, MAPKUPOBKA, TepMUUEcKast 00paboTka U 001aCTH MPUMEHEHUS.

2. Komno3unmoHHble MaTepHAJIbI

Hcrnonb3oBaHne KOMITO3UIIMOHHBIX MAaTEPUAIOB KAK 3aMEHUTENEH TPAJUIMOHHBIX METAIIIOB.
Knaccugukaius KOMIO3MIIMOHHBIX MaTepuanoB. Pacnpesnenenre HanpsHKeHUH MeXly MaTpuLed U
HanonHuTeneM. Cxembl apmupoBaHus. Kputnueckas JuyimHa BojokHa. OCHOBBI pacdeTra CBOMCTB
KOMITO3UIIMOHHBIX MaTEPHUAIIOB.

KoMno3ursl ¢ metasmuyeckod wmartpuneil. JlucnepCHOyNpOYHEHHBIE KOMIO3WUILIMOHHBIE
MaTepHaibl, OCOOCHHOCTH MEXaHHW3Ma YIpOUHEHHs. JMCHepCHOYNpPOYHEHHBIE KOMITO3UTHI Ha
OCHOBE AJIFOMUHUS, HUKEISA U JPYTUX METAIIJIOB.

BoitokHHCTBIE KOMITO3ULIMOHHBIE MAaTEPHUAIIBI HA AIFOMUHUEBON U HUKEIIEBOM MaTpHULaX.

KoMmo3uTsl ¢ HanpaBiIeHHON KPUCTAILIN3ANEN YBTEKTHK.

[TopomkoBble  KOMITO3UIIMOHHBIE ~ Marepuanbl  (KepMeTbl)  aHTU(QPUKLUUOHHOTO U
GpUKIIMOHHOTO Ha3HAUYeHUS. OUIBTPHI.

Komnosutsl ¢ mnonumepHod wmarpuueid. IlonmuMepHass MaTpuma KOMIO3MIIMOHHBIX
MmaTepuaioB. @DeHonopmanbieruiHas, OSIOKCHIHAS M  KpeMHUIOpraHuyeckas MaTpuia
KOMITO3UIIMOHHBIX MaTEPHUAIIOB.



OcobeHHOCTH  (DM3BMKO-  MEXAaHWYECKOTO  TOBEACHUS  NoiauMepoB.  OpraHuyeckue,
3JIEMEHTOOPIaHUYECKUE U HEOPTraHUYECKUE MTOJTUMEPHI.

BonokHuCTbIE KOMIO3UIIMOHHBIE MaTepHallbl Ha MOJUMEPHON MaTpule (KapOOBOJIOKHUTHI,
OOPOBOJIOKHHUTHI, OPraHOBOJIOKHUTBHI).

Komno3unmonHsle MaTepuanbl Ha IOJMMEPHOW MaTpHIE C IOPOLIKOBBIM HalOJIHUTEIEM
(TutacTMacchl).

Ponb noponkoBsIX (TEXHUUECKUN YIIEpOa U AP.) U BOJIOKHUCTBIX HAIIOJHUTENEH.

Komno3utsl ¢ kepaMU4eCcKOil U CTEKJISTHHOM MaTpHUIICH.

[IpuMeHeHHe KOMMIO3HMIMOHHBIX MaTepUaIOB B aBToMoOmiectpoeHun. Kopmyc u peranu
Ky3o0Ba. [leTanu razoTypOMHHBIX ABUrateneid. AHTU(GpUKIHOHHBIE feTanu. OPUKINOHHbIE JETallH.
TpynoemMkue netany JBUTAaTeNss U XOJOBOM yacTH. PemMoOHTHbIE kommo3uThl. llepcnexTuBbl
IIPUMEHEHHUS KOMIIO3UTOB B aBTOCTPOEHHUH.

3. HanomatepuaJsl.

Peanuzanus noTeHIMAIbHBIX BO3MOYKHOCTEW HAHOPa3MEPHOIO COCTOSIHMSI BEILIECTBa —
KJIFOYEBasi TEXHOJIOTHS CO3JJaHUs MaTepUalIOB ¢ MOTPEOUTENLCKUMHI CBOMCTBAMU BBILIIE MUPOBOTO
ypoBHA. Hano wu npyrue pucnepcHble Martepuanbl. OCOOEHHOCTH CTPYKTYphl M (PU3UKO-
XMMHUYECKHX CBOICTB HaHOMAaTepUasioB. YTJIEpoJHble U KapOHIHbIE HAHOYACTUIBl U MaTepHAJIbL:
¢dymiepensl  (CMHTE3, CTPYKTypa | CBOWCTBAa), YIJIEPOAHBIE HAHOTPYOB! (KiIaccudukanms,
CTPYKTYpPa, METO/IbI ITOJTyUEHHUsI ), INICHOYHbIE CTPYKTYpPBI U3 QysuiepeHoB U HaHOTPyO. CTpyKTypa u
CBOICTBa yJIbTPaJAUCIIEPCHOIO AJIMa3a, HAHOYACTUL] KapOMI0B KPEMHUS U TYTOIJIaBKMX METAJUIOB.
Cunte3 u cBoiicTBa HaHOKOMNO3MTOB. Kitaccudukanus HaHOMarepuanoB, OCHOBaHHAas Ha
OPUHLMIIAX HUX METOA0B H3roTOBJIEHUS. OCHOBHBIE METOJbl MOJIYYEHHS] HAHOMAaTEpHUAaJIOB:
HOPOLIKOBAasE TEXHOJIOTUS, KOHTpOJIMpyeMas KpUCTaUIM3alus U3 aMOppHOro COCTOSIHHUA,
WHTEHCUBHAsI IJIaCTUYECKast geopMaIiysi U TEXHOJIOTHsI HAHECEHUS TUICHOK.

4. MarepuajioBequeckasi HHpopMaTuka

5.
3amaun MOJAEIMPOBAHUS M JU3aiiHa MaTepHaoB: BbIOOp (a3, CHOCOOHBIX OCYLIECTBUTH 3a/1aHHYIO
¢ysakuio. OmpezneneHue HEOOXOJUMBIX HaIlpaBICHUH MOIU(GUKALMKM H3BECTHBIX MAaTEpHAaloB.
BeiOop m onTumm3aiys MpoLEccOB CHHTE3a MaTepuasioB. [IpesncraBieHue O CyLIECTBYIOIIMX
OaHKaxX JaHHBIX 110 CBOMCTBaM MaTEpUajIOB U MPOLIECCOB.

3.4 TemaTnka ceMMHAPCKUX/MPAKTHYECKHUX H JIa0OPATOPHBIX 3aHATHI

3.4.1.IlpakTryuecKkne 3aHATHUS

[IpakTueckoe 3ansTue Nel «OcoOEHHOCTH U XapaKTEPUCTUKH COBPEMEHHBIX METAJJIOB U
METAJTIMYECKHUX CIIABOBY.

[IpakTnueckoe 3anarue Ne2 «M3HOCOCTONKIE MaTepHAIIBD»

IIpakTnueckoe 3anatue Ne3 «MHCTpyMeHTaJIbHbIE MaTEpHAIIBD)

[TpakTrueckoe 3ansatue Ne4 «MapTE€HCUTHO-CTAPEIOIIUE CTATTN»

IIpakTnueckoe 3anatue Ne5 «JIuTeiiHble aTFOMMHHUEBBIE CILIIABbD)

[IpaxkTnueckoe 3ansTe Neb6 «MarnueBble CIIaBbD)

[TpakTryeckoe padbota Ne7«Hukenussie CriyiaBb»

[TpakTryeckoe padota Ne8«MeaHble CIIITaBB)

[TpakTnyeckoe padota Ne9«TutaHOBbIE CIUIaBBD»

[Mpaktnyeckoe 3anstTHe Nel0 «KommosuimoHHBIE MaTepwainbl Kak — 3aMEHUTEIH
TpPaZULIUOHHBIX METAJJIOB

[Ipaktnueckoe pabora Nell«IlpuMeHeHWE HAHOTEXHOJOTHM JUISI TIONYYEHUS HOBBIX
KOHCTPYKILMOHHBIX MaT€pHaIOB)



[Ipaktuyeckoe pabora Nel2«PabGora ¢ GaHkamMM NaHHBIX IO CBOMCTBAM MaTEpUAIOB M
HPOLIECCOBY

3.5 TemaTuka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)
KypcoBble paboThl 110 JTaHHOM JUCLUIUIMHE HE NPELYCMOTPEHBI.

4, Y4eOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE O0ecIeYeHne
4.1 OcHoBHas JuTepaTypa

MarepuanoBenenue. Y4eOHUK Uil CTY. BICII. yueO. 3aBenenuii / I'. M. Bonkos, B. M.
3yeB — M. : uznarensctBo Akanemus, 2011, 400 c.
4.2  JlomoJHUTeJbHAsI JUTepaTypa

1. MarepuanoBenenue. YueOHHK 1715 By30B / moj penakmueit b. H. Ap3amacosa, I'. T
Myxuna / ApzamacoB b. H., Makaposa B. ., Myxun I'. I'. u ap. — M. : uznarenscteo MI'TY um.
H. O. baymana, 2001, 648 c.

4. MammHOCTpOUTENbHBIE MaTepualibl. MeToauueckue ykasanus / moa peaakiuei I'. M.
Boakosa — MI'TY «MAMM», 2003.

5. Be16op crmaBoB. MeTtonuueckoe ocodue / moxa peaakuueit I'. M. Bonkoa — M.: MI'TY
«MAMM», 2009.

6.00beMHBIe HaHOMaTepHaIbl. YueOHoe mocooue / I'. M. Bonko — M.: KHOPVYC, 2011,
168 c.

4.3  DJjaekTpoHHbIE 00pa3oBaTelbHbIE PeCypPChl

[IpoBenenue 3aHATUHN U aTTECTAlMi BO3MOYKHO B IMCTAHIIMOHHOM (popMaTe ¢ IPUMEHEHUEM
CHCTEeMbl TUCTaHIMOHHOrO oOyuenus yHuBepcutera (CJIO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadepoii AIeKTPOHHBIX 00pa3oBaTesIbHBIX pecypcoB (DOP) no BceM paszzgesaM nIporpaMMsl:

Hazanune OOP Ccpuika Ha Kypc

[TepcrieKTHBHBIC MaTEPHAITBI https://online.mospolytech.ru/course/view.php?id=6021

4.4  JluneH3MOHHOe W  CBOOOJHO  pacHpocTpaHsieMoe  MPOrpamMMHOe
o0ecrneueHue

Ne HaumenoBanue |Paspadoruux I1O | JoctynmHocTh Ccbuika Ha Enqunblii peectp
(mpaBooOJiagaren | (IMUEH3UOHHOE, | POCCHIICKHUX MPOIrPaMM JJIA
b) CcBO0OHO IBM u B/l (npu HaIM4KnM)
pacnpocTpaHsieM
oe)
1. Moii Oduc OO0 "HOBBIE JIutieH3MOHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433

TEXHOJIOT'M" 75



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

45 CoBpemennble npogeccuoHaJbHbIe 0a3bl JaHHBIX M HWH(OPMALHMOHHBbIE
CIIPABOYHBbIE CHCTEMBbI

Ccblika Ha
Ne HaumeHoBaHue JoctynHocTh

pecypc

NudopManmoHHO-CIIPABOYHbIE CHCTEMbI

1. | Mudopmaumonnbie pecypest Ceru http:// www.consultant.ru JlocTymHO
Koncynsrantlnroc
J1eKTPOHHO-0MOINOTEYHbIE CHCTEMBbI
0 SBC «IOPAUT» https://urait.ru/ JlocTyIiHa B CETH
Wutepner 6e3
OTpaHUYCHUH,
1. pacronaraer
CrieManbHOM Bepcuei
JUTSL UCTIOJTb30BaHUS
CIIa0OBUIAILIIMUA
oOyyJaronmMucs
3BC «IPR BOOKS» http://www.iprboo JlocTynHa B ceTH
2. kshop.ru/) Hutepuer 6e3
OTpaHUYCHUIN
IIpodeccuonanbubie 6a3bl JAHHBIX
baza naHHBIX HayuHOU http://www.elibrary.ru JlocTynHO
1. | snexrponnoii GuGIHOTEKN
(eLIBRARY.RU)
Web of Science Core Collection— | http://webofscience.com JoctymHo
MOJIUTEeMaTHIecKas peepaTuBHO-
2. | Gubmuorpaduueckas u
HayKOMETpUYecKast
(OubmmomeTpuyeckasi) 0aza JaHHBIX

5. MarepuajibHO-TEXHUYECKOE 00ecreyeHue

Howmep Ob6opynoBanue

ayJIUTOPUHU
1313 Tsepnomep Poksemna TP 5006 (1mit.)

[IpoexTop + 3kpan
Muxkpockon MUM-7 (9 mirt.)
1304 Muxkpockon ZASILACZMIKPOSKOPOWYtypTVO 6/20 — 6 .
Muxkpotsepaomep [IMT-3M (2 mit.)
Jlyna bpunemis — 6 mr.
Muxkpockon AJIbTAMMU (4 mT.)
NEXSYS ImageExpert™ Sample 2 [Iporpamma a1 KaueCTBEHHOI'O aHAIHM3a
M300pakeHUM CTPYKTYP METOJJOM CPAaBHEHHSI C ATaJOHHBIMU IIKAJIaMU
Muxkpockon Axiovert 40MAT — 1 .



http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/
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1316 Mukpockon AJIBTAMMU (1 mr.)

Mukpockormr MUM-7 (1 mT.)

Tsepnomep Cymnep- Poksens TKC-1M

[IpoekTop

1307 Onexrponeds (Habeprepm 1280°) — 1 mT.

Onexrponeds (Cros 1100°) — 2 .

Onexrponeus ([TK-PK-10/12 1280°) —lmT.

Teepnomep «bpunemwiby Th5004 — 2 .

Tsepnomep Poxsema TP 5006 — 1 .

[Teus mydenpnas [IM-10 — 2 mT.

[MonupoBanbsHbii ctanok StruersTegraPol- 11 - 1 mr.

Ortpesnoii ctanok StruersLaboton — 3 -1 1.

VYcraHoBKa I TOPLIEBOU 3aKaJIKH

YcranoBka Jist anekrporpasiacaus Struers Lectro Pol -5. (1 m.)
Otpe3noit ctanok (1 mit.)

YcTaHoBKa /715 3anpeccoBku 00pa3ioB (1 mit.)

Boast™merp — 4 wrT.

dorosrnexTpudeckuii kogopumerp KF-77

[THeBMaTH4eckuii MUTM(OBATBHO-TIONUPOBAIBHBINA cTaHoK P-20FS-1-R5

6. MeToauveckue peKOMeHIAlNH
MeTOI[I/IKa IMpernogaBaHusA JUCHUITIINHBI «MaTepI/IaJ'IOBe,Z[eHI/IC» n pealin3anusa

KOMIIETEHTHOCTHOTO TIOJX0/a B W3JIOKCHHH M BOCIPHUATHH MaTepualia IpeayCMaTpUBaeT
UCTIOJIB30BaHUE CIEAYIONUX AKTHUBHBIX W HMHTEPAKTUBHBIX (OPM MPOBENCHUS ayAUTOPHBIX M
BHEAYIUTOPHBIX 3aHATHHA:

— ay/IUTOPHBIE 3aHATHS: JICKIIUH, TAO0OpaTOPHBIE paOOTHI,

— BHEAYAUTOPHBIE 3aHATHUS: CAMOCTOSATEIIBHOE U3YUEHHE OTJCNIbHBIX BOPOCOB, MOATOTOBKA
K J1a0opaTopHBIM paboTam.

6.1 Meroanueckue peKOMeHIANUM ISl PENoAaBaTe/Isl 0 OPraHu3anNuu
00y4eHust

6.1.1. TlpenonmaBatenb OpraHWU3yeT NPEMOJABAHWE JAWCIHUILUIAHBI B COOTBETCTBHH C
tpeboBanusmu "llonoxeHuss 00 opraHuzanuu 00pa30BATENBHOTO Ipolecca B  MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEPCUTETE U €ro puiinanax", yTBepKAEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2. Ha nmepBoM 3aHATUHU MperojaBaTesb JOBOAUT O CBEJCHMS CTYIEHTOB COJEp)KaHUE
paboueit mporpammbl auctuiuinael (PII]) w mpemocTtaBisieT BO3MOXKHOCTH O3HAKOMIICHHUS C
IIPOrpaMMoi.

6.1.3. IIpenoaBarenb 0COOCHHO OOpamiaeT BHUMaHUE CTYJICHTOB Ha:

- BUJBI U (OPMBI MPOBENEHUS 3aHATUN MO JUCLUHUIUIMHE, BKIIOYAs MOPAIOK MPOBEICHHS
3aHATUNA C MPUMEHEHHEM TEXHOJOTHH JAMCTAaHIMOHHOTO OOYYEHMSI M CHCTEMbI JUCTAHIIMOHHOIO
o0yuenus yausepcurera (C1O Mocnonutexa);

- BHJIbI, COJIEp’)KaHUWE M TOPSIOK MPOBEIACHMSI TEKYIIEr0 KOHTPOJS YCHEBAaeMOCTU B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPE/ICTB;

- @Qopmy, colepkaHHe U TOPAIOK TMPOBEACHUS MPOMEKYTOUHOM aTTecTallud B
COOTBETCTBUH € (DOHJIOM OLIEHOUYHBIX CPEJCTB, MpeaycMoTpeHHbIM PIT/I.

6.1.4. JloBomguT MO0 CBEOCHHWS CTYACHTOB TpauK BBINIOJHEHUS YYeOHBIX paldoT,
npenycMorpernsix PITI.



11

6.1.5. HeoOxomumo ¢ camMoro Havaja 3aHSATHH PEKOMEHJIOBAaTh CTYAEHTaM OCHOBHYIO H
JIONOJTHUTEIIBHYIO JIUTEPATypy U YKa3aTh ITyTH IOCTyIA K HEH.

6.1.6. Brauane wuiaum B KOHLE CeMecTpa JaThb CIIMCOK BONPOCOB Ul IOJATOTOBKU K
IPOMEKYTOUHOH aTTecTanuy (IK3aMeHy WU 3a4ETY).

6.1.7. Pexomenmyercst ¢akt o3zHakomsieHust cryaeHtoB ¢ PIIJI u rpadukom paboThl
NHCBMEHHO 3a()MKCHPOBATh MOIMCHIO CTYICHTA B JINCTE O3HAKOMJICHUS ¢ copepskanue PI1/I.

6.1.8. IlpenonaBarenu, BeAyIIMH JEKIHMOHHBIE W MPAKTHUYECKUE 3aHATHS, JOJDKHBI
COTJIaCOBBIBAaTh TEMAaTWYECKUH IUIAH TNPAKTUYECKUX 3aHATHH, HMCIIOJIb30BaTh CEAWHYIO CHCTEMY
0003HaYEHMIA, TEPMHUHOB, OCHOBHBIX IMOHSITUN AUCIUTLTNHBI.

6.1.9. Ilpu moaroTroBke K JAOOPATOPHBIM 3aHSITHSIM TI0 TIEPEUYMHIO OOBSIBICHHBIX TEM

IpernoaaBaTesto He0OX0IMMO YTOUYHUTH IJIaH U METOAUKY UX MPOBEICHUS.

6.1.10. IlenecoobpazHo B XOj€ 3alIMTHI JIAOOPATOPHBIX paldOT 3a/1aBaTh BBHICTYHAIONIUM U
ayIUTOPUU JIOTIOJIHUTEIbHBIE W YTOUHSIOUIME BOIPOCHI C LEJIbI0 BBISICHEHUS MX MO3ULHUNA IO
CyLIECTBY 00CYKIaeMbIX TIPOOIIEM.

Bo3MoxHO nIpoBeieHNE 3aHATUI U aTTeCTallMi B TUCTAaHIIMOHHOM (popmare ¢ IpUMEHEHUEM
CUCTEeMbl TUCTaHIHOHHOro oO0yueHus yHuBepcurera (CHO-LMS). [lopsanok mpoBeneHus paboT B
JTUCTaHIIMOHHOM (popMaTe yCTaHABIUBACTCS OTACIBHBIMH PACHOPSDKEHUSMH TPOPEKTOpa IO
y4eOHoI paboTe U/uiu HeHTPOM y4eOHO-METOINYECKOM PabOThlI.

6.2 METOZ[H‘{GCKHE YKazaHus 1Jisd oﬁyqamumxcn 10 OCBOCHHIO JTUCHUILJINHBI

6.2.1. CrymeHT ¢ caMOro Havajga OCBOGHHUS JUCIUIUIMHBI JIOJDKEH BHHUMATEIHHO
03HAKOMUTCS ¢ paboyeil MporpaMMoil TUCIUTUTHHEIL.

6.2.2. CtyneHTy HEOOXOAMMO COCTaBUThH i ceOa rpaduk BBHIMOTHEHUS y4eOHBIX padoT,
npexycmorpeHHbix PIIJ] ¢ yuérom TpeOoBaHUM ApYyrux IUCHUIUIMH, M3Yy4YaeMbIX B TEKYIIEM
ceMecTpe.

6.2.3. [lpu mpoBeneHNH 3aHATHA W MPOLEAYP TEKyIIeH M MPOMEKYTOYHOW aTTECTAIMU C
UCITOJIb30BAaHUEM HHCTPYMEHTOB HH(GOpPMAIMOHHON 00pa3oBaTeIbHOM cpenbl JUCTAHIIMOHHOTO
obpazoBanus yamBepcuteta (LMS Mocnonurexa) kKak BO BpeMs KOHTAKTHOW pabOTBI ¢
npernojiaBaTeseM, Tak U BO BpeMs CaMOCTOSTENbHOW paboThl CTYJIEHT JOJKEH O00ecrednuTh
TEXHUUYECKYI0 BO3MOXXKHOCTh JMCTAHLMOHHOIO MOJAKIIOYEHUS K CHCTEMaM JUCTaHIIMOHHOTO
oOyuenus. [Ipy OTCYTCTBHMM TakoH BO3MOXKHOCTH OOCYIUTh CHUTYallMIO C IIperojaBaTesieM
JTUCIUIUIAHBI.

6.2.4. CamocrostenbHas palboTa SBISETCS OAHMM U3 BUAOB Y4yeOHbIX 3aHsTuil. Llensb
CaMOCTOSITENIbHON paboThl — MPAKTUYECKOE YCBOEHUE CTY/IEHTaMHU BOIIPOCOB, paCCMaTPUBAEMbIX B
IIPOLIECCE U3YUEHUS TUCLUIUIMHBI.

Bunibl BHEayAUTOPHON CaMOCTOSITENIbHOM pabOTHI:

- CaMOCTOSITEIbHOE U3YUEHNE OTJENbHBIX TEM AUCLUIIINHBL

- IOATOTOBKA K JIGKIIMOHHBIM 3aHSTHSIM;

Jlns  BBINOJHEHHUS JIIOOOr0 BHJA CaMOCTOSATENBHOM pPabOThl HEOOXOJUMO TPOUTH
CJIETyIOIINE ITAlbI:

- OTIpe/ieIeHUE eI CaMOCTOSITEIbHON paboThl;

- KOHKpEeTHU3allys Mo3HaBaTeIbHOM 3aauu;

- CaMOOIIEHKa TOTOBHOCTHU K CAMOCTOSITENIbHOU paboTe;

- BBIOOP aJIeKBaTHOTO criocoba AeiCTBUS, BEIYIIETo K PEHICHUIO 33/1a4U;

- IUIaHUpOBaHHME pPAOOTHI (CaMOCTOATENBHON WM C MOMOINBIO NpenojaBaTess) HaJ
3aJlaHUEM;

- OCYILIECTBJICHME B TPOILIECCE BBIMOJHEHHS CAMOCTOSTEIbHONM pPabOThl CAMOKOHTPOJIS
(MpOMEKyTOYHOTO U KOHEUYHOT0) PE3YJIbTaTOB pabOThI, U KOPPEKTHPOBKA BBIITOJIHEHUS PaOOTHI;

- pepnexcus;
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- IPE3EHTAIUS CAMOCTOSITEIBHON paboTHI.

1. DoH/1 OLIEHOYHBIX CPEICTB

7.1  MeToabl KOHTPOJISI U OLIEHUBAHMS Pe3yJbTATOB 00y4YeHUs!
JI7ist KOHTPOJISL YCIIEBAEMOCTH M Ka4eCTBA OCBOCHUSI AUCIUILUIMHBI HACTOSIICH MPOrpaMMOii

MPElyCMOTPEHBI CIEAYIOIINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH ycreBaeMoCTH (TeKYIU KOHTPOJIb);
- IPOMEXKYTOYHAsI aTTeCTAlUs (IK3aMEH).

7.2 lIkana u KpUTEPHUHU OLEHMBAHUS Pe3yabTATOB 00y4eHHsI IPH
NMPOBEJACHUN NPOMEKYTOYHOM aTTeCTAllMU

7 cemecTp

[IpomexyTouHas arrecTanus o0yyaroumxcs B popme 3a4€ra MPOBOAUTCS 1O pe3yJbTaTam
BBITTOJIHEHHS BCEX BUIOB Y4€OHOH pabOTHI, MPEIyCMOTPEHHBIX paboueii mporpaMMoii 1Mo JaHHOU
JUCLHUIUIMHE (MOAYIIO), IPU 3TOM YUUTBIBAIOTCS PE3yJIbTaThl TEKYLET0 KOHTPOJIS YCIIEBAEMOCTH B
TeyeHue cemectpa. OOs3aTeNbHBIMM YCIOBUSAMH IOATOTOBKM CTYJIEHTa K IPOMEXKYTOUHOU
aTTeCTalluM SIBJISIETCS BBIIIOJHEHUE CTYIEHTOM BCEX 3a/laHUil [0 TeMaM HpakThdeckux padot (7
pabor).

HIxkana
OLICHUBAHHUSA

Onucanune

BrimonHeHsl Bce BUIbl y4eOHON paboThI, MPEeIyCMOTPEHHbIE MPOTrPaMMOil.
CTyneHT JEeMOHCTPUpPYET COOTBETCTBUME 3HAHUN, YMEHUH, HaBBIKOB
NPUBEJCHHBIM B TaONmUIax IoKa3aTeneil, omepupyer mNpuoOpEeTeHHBIMU
3auTeHo 3HaHUSAMH, YMEHUSIMHU, HaBBIKAMH, IIPUMEHSAET UX B CUTYyalUsAX IMOBBIIIEHHON
cinoxkHocTu. IIpu 3TOM MOryT OBITH JIOMYyIIEHBl HE3HAYUTEIbHBIC OIIUOKH,
HETOYHOCTH, 3aTPYJHEHUS PU AHAIUTHYECKHUX OINlEpalusix, IEPEeHOCEe 3HAHUU
Y YMEHUU Ha HOBBIE, HECTAHIAPTHBIE CUTYyaLUU.

He BbimonHeH onuH miM Oosiee BUAOB y4eOHON paOOThbI, MPELyCMOTPEHHBIX
paboueil mporpammoi. CTyA€HT JIEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE
3HaHU#, yYMEHHMH, HaBBHIKOB NPHUBEJCHHbIM B TaOIuIax IOKa3aTenei,
He 3auteno | nomyckaroTcs 3HAUMTENbHbIE OIIMOKH, MPOSBISAETCS OTCYTCTBHE 3HAHMM,
YMEHMM, HaBBIKOB 110 PSAAY MTOKA3aTeNel, CTyIeHT UCTIBITHIBAET 3HAUUTEIIbHBIE
3aTpyIHEHUS IPU ONEPUPOBAHUU 3HAHUSIMU U YMEHUSIMH MPU UX NEPEHOCe Ha
HOBBIE CUTYaLINH.

8 cemectp

OO0s13aTebHBIME YCIOBHSMH TIOJTOTOBKU CTYACHTA K POMEKYTOYHOHN aTTeCTaIluN
SIBIISICTCS BHITTOJIHEHHUE CTYJICHTOM BCEX 3aJJaHHi MO0 TeMaM MPaKTHYeCKuX padoT (6 pador),
KOHTPOJIHOHM paOOTHhI, BRICTYIUICHHE C JOKIAI0M
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MIxaJyia oneHuBaAHUA

Onucanue

O1inyHo

Boinonuensl Bce BUABI Y4eOHON pabOThI, MPEayCMOTPEHHBIE YUeOHBIM
maHoM. CTyZIeHT JEeMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHH,
HaBBIKOB MpPHUBEICHHBIM B TaOIUIaX I[OKa3areseil, omnepupyer
MPUOOPETEHHBIMHA 3HAHUSIMHU, YMCHHUSIMH, HAaBBIKAMH, TIPUMEHSET UX B
CUTyallMsX TIOBBINIEHHON cioxHocTu. [lpu 3ToM MoOryt ObITH
JIOTTYIICHBI HE3HAYUTENbHBIE OMIMOKHM, HETOYHOCTH, 3aTPYAHCHUS TPH
AHAJIMTUYECKUX OIepalusix, MNEPEeHOCe 3HAHMM U YMEHUW Ha HOBBIE,
HECTaHJAPTHBIE CUTyaLlH.

Xopomo

BrimonHensl Bce BUABI Y4eOHOH pabOThI, MPEIYCMOTPEHHBIE YUEeOHBIM
wianoM.  CTylIeHT  JeMOHCTPHPYET  HEMOJHOE,  IpPaBUIBHOE
COOTBETCTBUE 3HAHWM, YMCHWW, HABBHIKOB TPUBEICHHBIM B TaOIHIIAX
nmokasaresieil, b0 ecnu mNOpu  ITOM ObUIM  JOMyHIeHbl  2-3
HECYIIECTBEHHBIC OITHOKHU.

y,Z[OBJ'IeTBOpI/ITeJ'IBHO

BrimonHeHs! Bce BUABI y4eOHOU pabOThI, MPEIyCMOTPEHHbBIE YIeOHBIM
m1aHoM. CTyZEeHT IEMOHCTPUPYET COOTBETCTBUE 3HAHHUH, B KOTOPOM
OCBEIIICHA OCHOBHAsl, HanOoJee BaXkHas 4aCcTh MaTepHuaia, HO IIpU 3TOM
JIONYIIEHA OJIHA 3HAYUTEIbHAsl OIMOKA UM HETOYHOCTb.

HeynosnersopurenbHo

He Bommonmnen onauH wuinum  Oosnee  BUAOB  yueOHOM  paboThI,
MPEIyCMOTPCHHBIX  y4eOHBIM TUTaHOM. CTYICHT JEeMOHCTPHPYET
HEMOJIHOE COOTBETCTBUE 3HAHMM, YMEHUH, HABBIKOB IMPUBEACHHBIM B
TabnuIax ToKa3zarened, JOMYyCKAloTCs 3HAYUTENbHBIE  OIIUOKH,
MPOSIBIIIETCS. OTCYTCTBHE 3HAHWI, YMEHUWI, HAaBBIKOB IO pAIY
MOKa3aTeye, CTYJACHT UCHBITHIBACT 3HAYUTEILHBIC 3aTPYAHCHHS TPH
OTIEPUPOBAHUU 3HAHUSMH M YMEHHUSIMH TPH UX IEPEHOCE Ha HOBBIC
CUTYAaIIUH.

7.3  OueHo4YHBIE CpeCTBA

7.3.1. Texyuuii KOHTPOIIb

Haumenosanue [IpencraBnenue
Ne OIIEHOYHOTO Kparkast xapaktepuctrka OlieHOYHOTO OLICHOYHOTO CPE/ICTBA B
0C cpencTBa CpeacTea ®OC
CoBMecTHast NEeSITeTbHOCTh TPYIIIIBI
00yJarOIIUXCs u MeJaroru4eckoro
paboTHHKa noja yIpaBlIeHUEM
Meaarorndeckoro  paboOTHUKA C  LENbI0 Tema (mpobniema),
1 JlenoBast urpa  |pemieHus y4eOHbIX M NpOo(eCcCHOHAIBHO - KOHIIETILMS, POJIA A

(A1)

OpPUEHTHPOBAHHBIX 33/lay IMyTEM HUIPOBOTO
MOJICIUPOBAHUS ~ peabHON  MPOOIEMHOM
cutyanuu. [lo3BonsieT OLEHUBATH yMEHHUE
AHAJIN3UPOBATH u peuiaTtb TUITNTYHBIC

npodeccHoHANTBHBIC 33a4H.

0KUJAEMBIN PE3YJIBTAT 110
KaXJ0i urpe
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CpelncTBO TPOBEPKH YMEHHMHA NPUMEHSATH
KonTponbnas pabota pei POBEpKI Y p [TprMepbl KOHTPOIBHBIX
MOJlyYeHHBbIE 3HAHMS JUIsl pEHICHUs 3aaady .
(K/P) 3a/IaHHi 10 BapuaHTaM
OTIPE/ICIICHHOTO THUIA M0 TEME WIIM pa3ey
Cuctema CTaHIApTU3UMPOBAHHBIX 3aJ[aHUH,
Tect MO3BOJISIOIIAS aBTOMAaTU3HUPOBATH [Ipumepsl TeCTOBBIX
(T) [IPOLICYPY W3MEpPEHUs YPOBHS 3HAHUU H 3alaHuI
YMEeHHI 00y4Jaromerocs.
[IpencraBienue cTy1eHTOM HapaboOTaHHON
uHpOpMALIUK TIO0 33/JIaHHOW TEMaTHUKE B
IIpe3enTanus (opman oo IIpumepsr TeEM
BUJe Habopa cnaiinoB u creudhdexTos, .
(ITP) . |[mpe3eHTarmit
HOJTOTOBJICHHBIX B BBIOpaHHOM
porpaMme

7.3.2. IlpomexxyTOouHas aTTeCcTaIus

®dopma MpoBelieHUsI MPOMEKYTOUHOW aTrrtectauuu — 3a4€T (7 cemectp), sk3ameH (8 ce-
MECTpBI).

[TpomexyTouHas arrectaius - (3a4eT) IPOBOAUTCS 10 PE3yJbTaTaM BBITOJIHEHHBIX Pa0oT B
TEUYEHHUE ceMecTpa.

[MpomexxyTouHasi aTrectauus - (dK3aMEH) MPOBOIMTCS IO OWieTaM B YCTHOW Qopme.
PernameHT npoBeneHUs aTTeCTAlUU:

- BpeMs JJIs OArOTOBKU OTBETA Ha BONpockl He Ooiiee 40 MUH.;

- BpeMsI Ha OTBET Ha 3a/1aHHbIe BONPOCkl He Ooiee 10 MuH.

bunet cocTout U3 Tpex TEOPETUUECKUX BOIIPOCOB.

[lepeueHb BOIPOCOB K S5K3aMEHy MpPUBEICH B MPUIOXKEHMH 2 K paboueil mporpamme.



[Tpunoxxenue 1

TemaTuueckuii muian gucHUIUINHGI «IlepcnekTHBHBIE MATEPHAJIBD) M0 HANPABJIEHUIO MOATOTOBKH
22.03.01 «MaTepuanoBeaeHre H TEXHOJOTUM MaTEPHATIOB»

(bakamaBp)
Bunpt yueOHOI paboThI, BKITIOUAst Bunpl camocTosiTenbHON paboTh Dopmsbl
Paznen o CaMOCTOSITENIbHYIO paboTy CTYJICHTOB aTTecTaluu
% CTYJCHTOB U TPYAOEMKOCTh B Hacax
@]
:
5| &
2l g J | II/C | Jla. | CPC | KCP | KP | KIT | PI'P Ped. K/P C) 3
S| &
CenbMmoii cemecTp
1. IIpodJjembl MaTepHaJOBedeHNSI 7 11 2 2
OcobenHocmu U Xapakmepucmuxu
COBPEMEHHBIX Memannos u
Memaniuyeckux cniaeos. Illpumenenue
ux 8 MAWUHOCIPOCHUU.
Kouncmpykyuonnvlie mamepuanvr u  ux
ceoticmea. Bvibop mamepuana.
Ipaxmuuecxas paboma «101(7 |1 2 4 +
NMepCcneKTUBHBIX MaTepHajoB
Oyayiero OcobeHHoctH u
XapaKTePUCTHKHU COBPEMEHHBIX
METAJIJIOB U METAJUTHYECKUX CILJIABOB.)»
6. Cramm m cmiaBbl ¢ ocoobiMu | 7 | 2,3 4 4

cBolicTBAaMHu
Cnnasvi c 0cob0o 8bICOKOU
UBHOCOCIMOUKOCMbIO, cocmas,

MapKupogxa, mepmuyeckas obpabomka
u obnacmu npumenenus. Heporcaserowue
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Xpomucmole U XPOMOHUKeNegble CMAU,
cocmas,  MAapKupoekd, — MmepMuyecKast
obpabomxa u obracmu NPUMEHeHUs.
JKaponpounvie cmanu u cnaaewi, npeden

ONUMenbHoU npoYHOCMU, npeoer
noazyuecmu. Maenumomsexue u
Maznumomeepobie Chiasbl.

Ilpaxmuueckasn paboma 2
«I3HOCOCTOMKHNE MAaTEPHUAIIBI »

Ilpaxmuueckasn paboma 3
«HCTpyMEHTa/IbHBIC MATEPHATIBI»
Ilpaxmuueckasn paboma 4
«MapTeHCUTHO-CTAPCIOIINE CTAJIH)

7. AJIIOMHHHEBBIE CILIABLI 45,6
AJITOMHUHHUEBEBIE CILJIABHI: COCTaB,
CTPYKTypa,  CBOWCTBA, MapKHUpPOBKA,
TEXHOJIOTHS 00paboTKH, obnacTtb
MIPUMCHCHHSI
Ilpakmuyeckaa paboma  «JIumeiinvie 5,6
QIFOMWHHEBBIE CTIABBD)

4. MarnueBsbIe CILIABBI: 7.8
COCTaB, CTPYKTYyDa, CBOIICTBA,
MapKHpPOBKa, TEXHOJOTHsI 00pabOTKH,
001acTh MIPUMEHEHHUS

Ilpakmuueckasa paboma «MarnueBbie 7
CILTaBBI»

8. HukeJjieBble CIJIABBI: 9
COCTaB, CTPYKTypa, CBOWCTBAa, MapKH-

POBKa, TEXHOJIOTHS 00pabOTKU, 00IacTH
IPUMEHCHHSI
Ilpaxmuuecxasa paboma «Huxenegvie 8,9

Cnjiaevl»

(DOPM“ ammecmauuu
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Bcero yacoB no JUCILMILINHE
B CE€JIbMOM CEMECTpe

18

18

36

BocbMmoii cemecTp

6. Meauwbie CILIABBI:

COCTaB, CTPYKTypa, CBOWCTBA, MapKH-
pPOBKa, TEXHOJOTHUS 00pabOTKHU, 00JIacTH
MIPUMCHCHHUS

Ilpakmuueckasa  paboma  «Meonvle
Cn1agoly

1,2

7. TUTAaHOBBIE CILIABBI:

COCTaB, CTPYKTypa, CBOICTBA, MAapKH-
POBKa, TEXHOJIOTUsI 00paboTKH, obmacTu
MIPUMEHEHUSI

2,34

Ilpaxmuueckasa paboma «Tumanogule
CN1a8bl»

3,4

8. KoMno3uunoHHbIe MATEPHAJIBI
Knaccudukanus KOMITO3UIIMOHHBIX
MaTepUaIoB. Kommnosutsl c
MeTaJlJINYeCKOU MAaTpHULIEN.
JlucnepCHOYIIPOYHEHHBIE
KOMITIO3UIIMOHHEIE
BomokHucteie

MaTepUaJIbI.
KOMIIO3UIIMOHHEIC
MaTepUaIbl. [TopomikoBbie
KOMITO3UITHOHHEIC MaTepHalIbl
(xepmethl). KOoMMO3uTHl ¢ MOIUMEpHON
Marpuueid. KoMnos3ursl ¢ kepammuieckoin
U CTEKIIIHHOM Marpuueil. [Ipumenenune
KOMITO3UITMOHHEIX MaTepuaIoB B
aBTOMOOMJIECTPOCHUHU.

5,6

IIpakmuueckas paboma «Pacuem Ha
NPOUHOCHIb U HCECMKOCb KOMNO3UMOB)

5,6
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Koumponvnas paboma
«Komnosuyuonnvie mamepuanvly

9 HanomaTepuaJbl.

HaHno u npyrue nucriepcHble MaTepHAIIHI.
OcobeHHOCTH CTPYKTYphl U (pH3HKO-
XUMUYECKUX CBOWCTB HAHOMATEPHUAJIOB.
VYranepoaHsie U KapOuHbIE
HAHOYACTHIIBI U MaTepuaibl: QyJuiepeHbl
(cuHTE3, CTpyKTypa M  CBOIICTBa),
yTIEPOAHbBIE HAHOTPYOKH
(kmaccudukanus, CTPYKTypa, METOMIbBI
nonyyeHuss. CuHTE3 U CBOWCTBa
HAHOKOMITO3UTOB. (CHOBHBIE METOJbI
MOJTy4EHUS HAaHOMAaTEPHAJIOB:
MTOPOIIIKOBAS TEXHOJIOTHS,
KOHTpOJMpYyeMas KpHUCTaUIM3alus U3
aMOp(HOTO  COCTOSHUSI, WHTCHCUBHAs
IJIaCTHYECKAas nedopmarus u
TEXHOJIOT U HaHECEHUS IJIEHOK.
OcHoBHbBIC o0actu MIPUMEHEHUS
HAaHOMATEPHAJIOB.

7,8

Ilpakmuyeckaa paboma «llpumenenue
HAHOMEXHON02ULl OJis NONYYEHUs HOBbIX
KOHCMPYKYUOHHBIX MAMEPUALos»

10.Mupopmanmnonnoe
MaTepuajioBe/leHne

3amaun  MOAETUPOBAaHHUS W JW3aliHA
MaTepuaioB: BBIOOp (a3, CcIOCOOHBIX
OCYIIECTBUTh  33JlaHHYI0  (YHKIIHIO.
Onpenenenue HEOOXOTUMBIX
HaTpaBICHUH MOAM(DUKAIINN H3BECTHBIX
MaTepuaioB. BpiOop u onTuMM3anus
MIPOIIECCOB CHHTE32 MaTEepHAJIOB.
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IIpencraBinenue 0  CyILIECTBYIOIIUX
0aHkKax  JaHHBIX IO  CBOMcTBaM
MaTEepHAJIOB U IPOLIECCOB

Ilpaxmuueckas paboma
«OnucamenvHas cmamucmuxay

CDopMa arrecraguu

Bcero gacoB 1o JUCHHUIINIIMHE B BOCBMOM
CCMCCTPEC

18

18

36

Bcero yacoB nmo fucuuiinae

36

36

72




[Tpunoxenue 2

OOHAOLUEHOYHBIX CPEJACTBIIO JMCHUIIJIMHE

«HepCHeKTHBHble MaTepuajabD»
HanpaBneHHe IHOAIrOTOBKH

22.03.01 MaTepuaJjioBelcHUE U TEXHOJOTUM MATEPUATIOB

O6pa3zoBarenpHas mporpamma (IpoduIIb MOATOTOBKH)
IlepcrniekTHBHBIE MATEPHAJIBI U TEXHOJIOTHH

BapuaHT 3k3aMeHAIIMOHHOTO OWJIeTa

MUHHNCTEPCTBO OBPA30BAHUS U HAVKU POCCUNMCKON OEJEPALIMIN
SOEJIEPAJIBHOE TOCYAJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJIEHUWE BBICIHIEI'O
OBPA30OBAHIA
«MOCKOBCKHUI NOJUTEXHUYECKHUI YHUBEPCUTET»
(MOCKOBCKHI ITOJIUTEX)

@akynpTeT «MamuHOCTpOeHNEY, Kadenpa «MarepraaoBeieHHE
JucnumumHa «IlepcrneKTHBHbIE MaTeprabh)
Ob6pa3oBarenpHas nporpamma 22.03.01 «MartepranoBegeHNE U TEXHOJIOTHHA MaTEPHATIOB)

Kypc 4, cemectp 8

3K3AMEHAIIMOHHBIN BUJIET Nel

1. OcHOBHBIE HAITPABJICHHS Pa3BUTHS HAHOTEXHOJIOTHH.

2 IlepeuncTUTh BUBI KIACCH(UKAIIUI TUTAHOBBIX CILIABOB.

3. Pacumudposars mapky metammonpoaykiuu: 110I'13J1 u nate ee xapakrepucTuky (Ha3BaHHE,
Ha3Ha4YeHUe, CBOWCTBA, 0COOCHHOCTH CTPYKTYPhI M TEXHOJIOTHH).

VYr1Bepxknaero Ha 3acenanuu kadenpsr «19» mas 2023 r., mpoTtokon Nel0.

3aB. kadempoit B.B. OBYHHHHKOB/

Hepe‘leﬂb BOIIPOCOB HA IK3aM€H

1. Kakue TexHOJIOrMM Ha3bIBAlOT HAHOTEXHOJIOTHsAMU? B KakoM pa3MepHOM HHTEpBae
HauOoJyiee SPKO TPOSBISIOTCSA crHenuduUeckrue CBOWCTBA HAHOOOBEKTOB? YUeM 3aHMMArOTCA
HaHOHAYyKa, HAHOTEXHOJIOTMU, HAHOUHXKEeHEpusi?

2. OCHOBHbIC HAMPABJIEHUS Pa3BUTHS HAHOTEXHOJIOTHH.

3. Ponp HaHOTEXHOJIOTMM B aBUAKOCMHYECKOW, aBTOMOOWIILHOM W MAITUHOCTPOHUTEIHHOMN
OTpacCIIsIX.

4. OxapaktepusyiTe QyuiepeHsl 1 HAHOTPYOKH, 00JIACTH X TPUMEHEHHUSI.

5. ITlpuBeguTe mnpuMepsl HAHOMATEPHAIOB, CIOCOOHBIX W3MEHSIThH CBOM CBOWCTBA B
3aBHUCHUMOCTH OT BHEIIHUX (PaKTOPOB.

6. Hanocepebpo, okcua IMHKA, CEPIICHTHH, TUOKCUJ KpEeMHHUs, aamaszoua. VX cBoiicTBa m
o0nacTu MpUMEHEHHS.
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7. CrocoObl MoJydeHHs] HaHOYACTUI[ M3MENIbYCHHEM MaKpooOpasla, KOHCHCAIMOHHBIMU

METOJIaMH.
8.0mummuTe MeToJ MOJMYy4YeHHS YIJIEPOAHBIX (yJJIepeHOB M HAHOTPYOOK 3IIEKTPOAYTOBBIM
pacnbuIeHHEM rpaduTa, Ia3epHBIM HCIApeHNUEM rpaduTa, U3 TapoB CMECH YTIIEBOIOPOIOB

9. Oxapakrepu3yiTe Takue MOHATHS, KaKk MEXaHOCHHTE3 U HaHO(haOpuKa.

10. CriocoObl moydeHHus HaHOMOPOWIKOB. [IpuMeHeHne HaHOMOPOLIKOB B METALTYPIHH U
MaIInHOCTPOCHHH.

11. Oxapakrepu3yiTe IUIa3MEHHBIC TEXHOJIOTHH B METAJUIyPTUYECKOM HPOHU3BOJICTBE
MOPOLIKOBBIX HAHOMATEPUAJIOB (METAJLIOB, CIVIABOB M cOeIMHEHM). [[puMeHenne HaHOTIOPOIIIKOB,
HOJTYYEHHBIX I10 IUTa3MEHHOM TEeXHOIOTHH.

12. MeramiokepaMu4yeckue  M3ACTUS WM WHCTPYMEHTHl  HOBOTO  IOKOJEHHUSA  C
HAHOKPUCTAUTMYECKUMH JIEMEHTaMH CYOCTPYKTYPHL.

13. UnxenepHoe, BU3yalln3alliOHHOE, BBIYUCIUTEIBHOE MOICTTHPOBAHNE HAHOOOBEKTOB.

14. Kakue Mmarepuanbpl Ha3bIBalOT KOMIO3UTHBIMHM? VX CBOMCTBa, METOJbI IMOIYYEHHUS U
00J1aCTH IPUMEHEHMUSL.

15. BosnokHuCTBIE KOMIO3UTHBIE MaTepHabl HAa METAUIMYECKOW OCHOBE (QJIFOMUHUH,
MarHuii, TATaH, HUKeJb, ME/Ib U UX CIUIABBI).

16. [ucniepcHO-ynpOYHEHHbIE KOMITO3UTHBIE MaTepuayibl. OCHOBBI, yHpouHstouue (assl.
JucnepcHo-ynpoyHeHHble KOMITO3UThl Ha ocHoBe anmtoMuHus (CAIl). [ucnepcHo-ynpoyHEHHbIE
KOMITO3UTBI HA HUKEJIEBOW OCHOBE.

17. OOmas xapakTepucTUKa U KJIaCCU(HUKAIM CIOUCTHIX KOMIIO3MTHBIX MaTepUaloB Ha
METAJIJINYECKON OCHOBE 110 Ha3HAYEHMUIO.

18. Ilonu- u OumeTasbl.

19. Metonbl oTyYeHHsI CIIOMCTHIX KOMITO3UTHBIX MaTepPHaIOB HA METAITTMYECKON OCHOBE.

20. O61acTy IPUMEHEHHUS CIIOMCTHIX KOMIIO3UTHBIX MaTepHaIOB HA METAIJIMUYECKOM OCHOBE.

21. ApMupoBaHHBIE KBa3UMOHOJIUTHBIE CTaIH. VX TIOTy4YeHne u CBOMCTBa.

22. Pa3HOBUIHOCTU MaTpHIbl U apMHUPYIOLIETO MaTepHaja B KOMIO3UTHBIX MaTepHajiax C
HEMeTaJUIMYecKol  ocHOBOM.  OOmiass  kimaccupuKkanuss  KOMIIO3UTHBIX — MaTepualoB
HEMETAJIIMYECKON OCHOBOM I10 TUILY YIIPOUYHUTEIIS.

23. CTEeKJIIOBOJOKHUTHI HEOPUEHTHPOBAHHBIE W OPHUEHTUPOBAHHBIE, WX TOJIYYCHHE U
CBOMCTBA.

24. KapOoBOMOKHUTHEI (YIJIEIIACTHI), WX TOJNydYeHHE U CBOWCTBA. KapOOBOJOKHHTHI C
YIJIEPOJIHOM MaTpHULEH, UX MTOIYyYEHUE U CBOMCTBA.

25. BOpOBOJIOKHUTHI, MX TIOJTYYECHUE U CBOWCTBA.

26. OpraHoBOJIOKHHUTHI, UX MOJyYEHHE U CBOICTBA.

27. DxoHommueckass d3(PPEKTHBHOCTb TPHUMEHEHHS KOMITO3HIIMOHHBIX MAaTepHajioB B
HapOJHOM XO3SIICTBE.

28. JlaliTe XapaKTepUCTUKY MEJIH.

29. Ilepeuncaure npumecu B Menu. KakoBo uX BiIMsSHUE HA CBOWCTBA MEH?

30. JlaiiTe xapakTepUCTHKY MeEIbXHOpaM (COCTaB, CTPYKTypa, CBOMCTBa, MapKHPOBKa,
00J1aCTh IPUMEHEHUS] )

31. Omummre cruiaB MHI[15-20 (cocTaB, cTpykTypa, CBOMCTBAa, MapKHpOBKa, 00JacTb
MIPUMEHEHHS )

32. Kakotii cocTaB, CTpykTypa u cBoiicTBa OpoH3b1? Kakue OpoH3bI BAM U3BECTHBI?

33. Uro takoe naryHs? B yem otnmuune ogHOopa3zHOU OT nByx(hazHoi naTyHun?

34. TlokaxxuTe, KaK BIUSET COJIEpKaHNE IIMHKA HA CTPYKTYpPY U CBOWCTBA JIaTyHEH

35. Jlatp knaccu(UKaIUIo JISTHPYIOMIMX 3JIEMEHTOB B THTAHOBBIX CIUIABaX MO WX BIHSHHUIO
Ha TeMIepaTypy NOJIMMOP(HOro MpeBpalieHusl.

36. ITepeurcTuTh BUABI KJIacCCH(DUKAIINN THTAHOBBIX CIUIABOB.

37. IIpoBectu ananu3 quarpammsl Ti-Al

o
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38. CpaBHuTeNnbHAs XapaKTEPUCTUKA CTAOWIBHBIX M MeTacTaOWIbHBIX ()a3 B THUTAHOBBIX
CILIaBaXx.

39. Kakue Buapl TEpMHUUECKOM 00paOOTKH MPUMEHSIOT JUIsl THTaHA M €r0 CIIaBOB?

40. KakoBo BIMSHHE MapaMeTpPOB CTPYKTYpbl Ha MEXaHUYECKHE CBONCTBA THUTAHOBBIX
CIUIaBOB?

41. CBoiicTBa aFOMUHUS

42. BzauMozeicTBHE allOMUHUS C JIETUPYIOIIUMU JIEMEHTaMU

43. Knaccuduxanus 1 MapKupOBKa aJIFOMUHHUEBBIX CIIJIABOB

44. TexHU4eCKUM aTtOMUHUN

45. Tepmuuecku HEynpoUHseMble 1ehOpMUPYEMbIE CILIIaBbI

46. Jlebopmupyemble CIUIABEI, YIIPOYHIEMBIE TEPMUIECKON 00paboTKOM

47. CBoiicTBa MarHus

48. BzaumopelicTBUE MarHus C JISTUPYIOUIMMHU dJIEMEHTAMH U TPUMECSIMH

49. Tepmuueckasi 00pabOTKa MarHUEBBIX CILJIABOB

50. Kimaccudukarysi MarHueBbIX CIIABOB

51. Texuuueckuii Mmarauit

52. JlebopMupyeMbie MAaTHUEBBIC CILIABBI

53. JIluTeiiHble MarHUEeBbIE CILIIABHI

54. llepeuncanTe TIaBHBIE TEXHOJIOTUYECKHE CBOMCTBA JINTCHHBIX ATFOMUHHEBBIX CIUIABOB.

55. JlaiiTe MOTHYIO XapaKTEPUCTHKY CIIJIaBaM Ha OCHOBE cucTeMbl Al-Si CHITyMUHBI.

56. Kakne npenmMy1iecTBa UMEIOT CIUIaBBI HA OCHOBE cuctembl Al-Cu?

57. OxapakTepusyere CBOMCTBA U CTPYKTYpY CILIaBOB Ha OCHOBE cuctemMbl Al-Mg.

58. BricokoTemMiiepatypHbie MaTepuaibl. KapoCTOHKOCTD U KapOIpOYHOCTh

59. MaprencutHo-ctaperomue ctanu. CocraB, TEXHOJIOTHS, CBOMCTBA

60. PacmmdpoBare mapky wmetamutonponykmuu: 110I'13J1 u ngate ee XapakTepUCTHKY
(Ha3BaHUE, Ha3HAUEHUE, CBOMCTBA, OCOOEHHOCTU CTPYKTYPbI U TEXHOJIOTHH )

IIpumepsl 3agaHuil 1JI1 KOHTPOJILHOH PadoThI

110 JUCHUIIJIIMHE <<HepCHeKTI/IBHI>Ie MaTcpHraJibD»
(HaMMEHOBaHUE AUCIUILIHHBI)
- OI€CHKAa «OTJIHWYHO» BBICTABIACTCA CTYACHTY, €CJIM CTYIACHT BBIIIOJIHUII BCC MPCIIOKCHHBIC
3alaHuA U HC JOIIYCTUJI CYHICCTBCHHBIX OIJ_II/I6OI(;
- OI€CHKa «XOpOoHIio» BBICTABIIACTCA CTYACHTY, C€CJIIM CTYACHT BBIIIOJHUII BCC MPCATOKCHHBIC
3alaHnH, HO OOITYCTHUII 1-2 CYHICCTBCHHBIC OIJ_II/I6KI/I;
- OIICHKA «YAOBJCTBOPUTECIBHO», €CJIU CTYACHT HC BBIITOJHHII ITOJHOCTBIO OJTHO 3a/IaHUC,
- OIICHKAa «HCYAOBJICTBOPUTCIBHO» CCJIIN CTYACHT HC BBIIIOJIHUII ITOJTHOCTBIO ABA 3a/IaHUA.

Tema «KoMIo3UIIMOHHBIE MaTEPUATIBDY
IIpumeps! 3anannit
3ananue Ne |
1. B uem npeumyiiectBo o0breMHOapMupoBaHHbIX KM nepen crioncteiMu?
2. Yro nassiBaroT npenperamu’? Kakue aerann aBToMOOMIS (TpakTopa) U KaKuM 00pa3om
M3rOTaBIIMBAIOT U3 NIPENPEroB?
3.YT0 Ha3BIBAIOT yIEIBHON NIPOYHOCTHIO? Y KaKOro MaTepuaia 3TOT [T0KA3aTeNb BbIIIE: y CTAIN
WIH y CTEKJIOIUIACTUKA U TIoueMy?
4. Kakue maTepuaiibl Ha3bIBAKOT yIJICINIACTUKAMU ?
3amanue Ne 2
1. Kak paznuuaror KM no tuny Hanonautens? HazoBute ocHOBHBIE cXxeMbl apmupoBanus KM.
Kakas cxema apmupoBanus npuaaer KM anuzotponuio cBOMCTB?
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2. Jlaiite cxemaTHueckoe nzodpaxxkeHue Tpexcioinoro KM, ykaxute ero OCHOBHbIE KOMITOHEHTBI
1 MaTepual, puMeHseMble 111 Hux. CBoiicTBa Tpexcioiubiii KM u Bo3MoskHast 001acTh
IIPUMEHEHHUS.
3. Kakoit KM cuuTaeTcsi H30TpOITHBIM U TIOYEMY: C OJTHOOCHBIM MU 00BEMHBIM apMHPOBAHUEM?
4. Kak BnusieT Ha IPOYHOCTH BOJOKHHUCTBIX IJJACTUKOB KOJMYECTBO HAIIOJTHUTENSA?

3amanue Ne 3
1. Kakue marepuansl Ha3bpIBalOT KoMIto3utaMu? Kiraccugukaiis KOMIO3UTOB 110 TUITY MAaTPHUIIBI U
10 TUILY HaIlOJHUTEIIA.
2. Yro Ha3bIBAIOT y/AEIbHON IIPOYHOCTHIO U YJIENbHOM kKeCcTKOCThI0? [ToueMy 3TH nokazaTenu y
YIJICIJIACTUKA BBILIE, YEM Y CTAJIH?
3. Kak paznuuaroT KOMIIO3UTHI 110 cxeme apmupoBanusa? Kakas cxema apmuposanus npugaer KM
AQHU30TPOIHIO CBOMCTB?
4. OnumuTe MaKpoCTpyKTypy (HapucoBath cxeMy) U cBoiictBa KM Turia «CoHABUY.

JenoBasi urpa Nel

no auctuiuinae «llepcreKTUBHBIE MaTEPHAIIBI
(HaMMEHOBaHHUE JMCLMIUTIHEIL)

1 Tema (mpo6aeMa) V3HOCOCTOMKHE CTAMM. .. .uveennreenneenneennneenneannns
2 KoHnenuus urpsi: pa3padoTaTh peKOMEHIAINH 110 TEXHOJIOTUU TEPMUIECKON
o0pabotku ctamu 110I'13J1 auist moay4eHus 3aJaHHBIX CBOMCTB: BEICOKOM
M3HOCOCTOMKOCTH. [Ipoanann3npoBaTh MpeBpalieHus, IPOUCXOIAIIME IPU IPOBEACHUN
TEPMUYECKOH 00paboTKH
3 Posn:
- Ha4aJIbHUK 11€Xa TepMUYECKON 00padoTKy;
- TEXHOJIOT 110 TePMUYECKOi 00paboTKe;
4 O:xxuaaemblii (e) pe3yJabTat (bI) JIe1acTCs 3aKIIOYCHUE O TPUEMKE JIETAIH C
TEXHUYECKUM 00OCHOBAHHUEM MPHUHSITOTO PEUICHHS IO BHIOOPY PEKHUMOB TEPMHUUECKOM
00paboTKH.

- OIICHKA «3a4TEHO» BBICTABIISIETCS CTYACHTY, €CJIU CTYACHT 0€3 OIMOOK OIpenessieT
pexuMbl TepMuueckoil 00padotku ctanu 110I'13J1, mpaBUIBHO AenaeT 3aKI0UYEHUE O
KauecTBE JIETaJIu M0CIe TPOBEJCHHON TEPMUUYECKON 00paboTKe;

- OLICHKA «HE 3a4TE€HO» BBICTABIISAETCS CTYJEHTY, €CIIU CTYACHT HENPaBMILHO BEIOUpPAET
PEeXUMBI TEpPMUYECKOM 00pabOTKH, HE MOXKET ONUCATh NPEBpAILlEHus], IPOUCXOASIINE B
CTaJIM TIPH HAarpeBe U OXJIAXKAECHUU

JenoBasi urpa Ne 2
o JUCHUIIJIMHE «HepCHeKTI/IBHBIe MaTcpHralibD»

1 Tema (mpobsema): BpicokoTeMnepaTypHble MaTEpHAIBI. . .

2 Konuenuusi urpbl: Ha 3aBoj1 mocTynmuiIy AeTaiy BBIIEANIETO U3 CTPOS Ta30TypOMHHOTO
JBUTATENsA: paboyas jJonaTka TypOHHbI, TpyOa TEMI00OMEHHUKA, 1ETalb KOPITyca TypOUHBI.
HeoOxoaumo ycTaHOBUTH TPUUMHY BBIXOJA arperaTta U3 CTpos, Jis BHIIOTHEHUS
IIOCTaBJIEHHON 3a/1a4l PpEKOMEHIYETCSI UCCIIEI0BATh MUKPOCTPYKTYPY, BBIIBUTD
MUKPO/1€(DEKTHI.

3 Poun:

- ... HadanpHUK [[3J] MammHOCTpONTEIHLHOTO 3aBO/IA;

- ...MH)XEHEPBI-UCCIIEN0BATENY;
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4 Oxugaemblii (e) pe3yabTar (bI) J€JIa€TCS 3aKJIIOUEHUE O IPUUMHAX BBIXO/A arperara us3
CTpOsI

- OLICHKA «3aYTECHO» BBICTABIISICTCS CTYIEHTY, €CIIU CTYJCHT 0€3 OMMOOK OIMUCHIBAET
MHUKPOAE(EKTHI,

- OLICHKA «HE 3a4TCHO» BBICTABIIACTCS CTYACHTY, €CJIU CTYJCHT JIOIyCKAeT rpyOble OMNOKH
IPY YCTAaHOBJICHUU MPUYMH BBIXOJa arperara u3 cTposl.

OO0pa3ubl BONpocoB U3 (poH/1a TECTOBBIX 3aJaHHU I

Tema: «3HOCOCTOIIKHE MATEPHUAIIBI»

3amanue Ne 1

1. Hudpsr B MapkupoBke matepuana AI'-1500 yka3pIBaroT:

a) Mpeien MPOYHOCTh; 0) TaBlICHUE MPECCOBAHMUS; B) yIAPHYIO BSI3KOCTb.
2. Haknen 3akanennoii ctanmu 110I'13J1 oGecrieunBaeT TBEpAOCTh:

a) HB 600; 6) HB 200; 8) HRC 60.

3. M3HOCOCTOIKOCTH OOECIICUNBACT:

a) BBICOKAs TUIACTUYHOCTH; 0) BBICOKAsI TBEPAOCTD; B) HU3KAsI TBEPIOCTh.

3amanne No 2

1. I3HOCOCTOMKOCTH 0OECIICUNBACT:

a) BBICOKMH K03((HUITMEeHT TpeHus; 0) BRICOKask yaapHasi BSI3KOCTb; B) HU3KUH KOAX(PPUIITMEHT
TpPEeHHUS

2. Xummnueckuit coctaB ctanu [1IX 15:

a) 1%C, 1,5%Cr; 6) 1%C, 15%Cr; B) 0,1%C, 15% Cr.

3. I'padut AT'-1500 paGoTocriocobeH pu Harpy3Ke:

a) no 10MIIa; 6) no SMlIla; B) no 2MlI]a.

3ananue Ne 3

1. I3HOCOCTOMKOCTh 00€ECTIEUNBAET:

a) BBICOKAs TBEPJOCTD; 0) BHICOKAS TUIACTUYHOCTH; B) BBICOKUH KOI(PDHUIIMEHT TPEHHUSL.

2. byksa «I11» B mapkupoBke ctanu [IIX15 yka3biBaet:

a) [IUTAKOBBIN TeperiaB; 0) MAapUKOMOIIIHUITHUKOBAS CTallb; B) CTaNb JUIsl U3TOTOBIICHUS IIIAPHUPOB.
3. I'padut AT'-1500 paGoToCriocOOEH MPU CKOPOCTSIX CKOJBKEHUS:

a) 1o 25m/cek; 6) mo 100 m/cex; B) 10 50 m/cek.

Tema: «KoMnmo3uuoHHbIE MaTepHATbD)

3amganue Nel

1. Inamerp Hanonuurenss KM He npeBsiaer

a) 10 mxm; 0) 100MkM; B) 1MM

2. Kakumu crienuaibHbIMU CBOMCTBaMHU 00J1a/1at0T AucnepcHoynpouHeHHbie KM Ha
METAJNINYECKON OCHOBE?

a) N3HOCOCTOMKOCTBIO; ) BEICOKOM MPOYHOCTBHIO; B) KAPOIPOYHOCTHIO

3. VI3 TBepABIX CIUIABOB M3TOTABIMBAIOT

a) feTany aHTU(GPUKIIMOHHOTO Ha3HaYeHUs; 0) AeTanu GpUKIIMOHHOTO Ha3HAYEHUS; B)
METaJI000padaThIBAIOLINI HHCTPYMEHT

3ananue No2

1. Kakue BemiecTBa 0OBIYHO UCIIONB3YIOT B KadyecTBe MaTpuiisl KM?
a) MpoYHbIe; 0) TUTACTUYHBIC; B) )KECTKHE

2. Pabouas Temmeparypa CUTaJIOB IOCTUTAET

a) 800°C; 6) 1000°C; B)1200°C
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3. Ilpu xaxoit yHe nuckperHoro BojokHa KM Ha ero ocCHOBE MMEET MPOYHOCTb, OJIM3KYIO K
npouyHocT KM ¢ HenpepbIBHBIM BOJIOKHOM?
a) li=lkp; 6) 1i>2lkp; B) 1i>51kp

3ananue Ne3

1. Kakue BeliecTBa UCMOIB3YIOT B KAYECTBE HAITOJIHUTENS?

a) MpoYHbIe; 0) TUTACTUYHBIC; B) BA3KHE

2. Kakyo MaTpuily UMEIOT CUTAILIIbI?

a) METAJUTMYECKYI0; 0) CTEKIISTHHYIO; B) YIIIEPOIHYIO

3. Yro Takoe Ikp?

a) MUHUMAJbHas JUIMHA IUCKPETHOTO BOJIOKHA, PU KOTOPO MaKCUMAJIbHOE 3HAYEHUE €r0
HaNPSHKEHUS paBHO HANPSKEHUIO B HETIPEPHIBHOM BOJIOKHE; O )MaKCUMallbHas JUIMHA JUCKPETHOTO
BOJIOKHA, MPY KOTOPOU MAaKCUMAJIbHOE 3HAYEHUE €r0 HANPSKEHUsI pAaBHO HANPSKEHUIO B
HEIPEPHIBHOM BOJIOKHE; B) JUIMHA JUCKPETHOTO BOJIOKHA, TPU KOTOPOIl MaKCUMallbHOE 3HAYCHHE
€ro HaIPsHKCHHS PaBHO HAIPSIKEHHUIO B HETIPEPHIBHOM BOJIOKHE

Tema «TuTaHOBBIE CILJIABbD)
Nel
1. a-crabunuzatopsl — 3TO:
a) PJIEMEHTBI, MMOBBIMIAIONINE TEMIIEPATyPy MOJUMOP(HOTO MPEBpaICHUS TUTAHA,
0) pJIeMEHTBI, MOHIKAIOIIUE TEMIIEPaTypy MOJIUMOP(HOTO MpeBpalleHUs TUTAHA;
B) 2JIEMEHTBI, MAJIO BIHSIOIINE HA TEMIIEPATypy MOJIMMOP(HOTO MPEeBpaCHHS TUTAHA.
2. TUTaHOBBIE CIIJIaBBI C MAPTEHCUTHOM CTPYKTYPOH :
a) 001a1al0T 1OCTATOYHOM TJIACTUYHOCTHIO;
0) 00J1a1at0T 0YCHBb BHICOKOM TBEPIOCTHIO;
B) 00J1a1aI0T OY€Hb HU3KOU IJIACTUYHOCTHIO.
3. BeiOepuTe MapKu TUTAHOBBIX CILJIABOB:
a) OT4, B93;
0) 4201, OT4-1,
B) BT20, B95.

Ne2
1. f-crabunusaropsl — 3T0:
a) JIEMEHTBI, TOBBILIAIOLINE TEMIIEPATypy NOJUMOP(HOTO MpeBpallleHus TUTaHa,
0) >JIEMEHTBI, TOHMKAIOLIME TEMIIEPATypy MOJIUMOP(GHOTO NPEeBpaIleHUs TUTAHA;
B) 3JIEMEHTBI, MAJIO BIMSIOIIME HA TEMIIEPATypy MOJIUMOP(HOTro MpeBpalleHHs TUTAHA.
2. Temneparypa IpocToro OTKUra o+ /3 TATAHOBBIX CIUIABOB OOBIYHO COCTABIISIET:
a) 730-800°C;
6) 500 - 600°C;
B) 1000-1100°C.
3. BeiOepuTe MapKu TUTAHOBBIX CILJIABOB:
a) OT4, B93;
6) 4201, OT4-1,;
B) BT20, B9S.

Ne3
1. HeHTpanbHBIC YIPOYHUTENH — ITO:
a) JIEMEHTBI, MOBBILIAIOLINE TEMIIEPATy Py NOJUMOP(HOTO MpeBpallleHus TUTaHa,
b) arneMeHThI, MOHMKAIOITNE TEMITEpaTypy NOTUMOP(GHOTO MpeBpallleHus TUTAHA,
B) sneMeHTHI, Manio BIMSIONIME HA TEMIIEpATypy MOJIUMOP(HOIro MpeBpalieHus TUTaHa
2. . Temmeparypa HEMOIHOTO OTXKUT'a CIUIABOB OOBIYHO COCTABIISIET:
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a) 730-800°C;

6) 450 - 650°C;

B) 1000-1100°C.

3. Ilepexon OoT - K a’-CTPYKType B TUTAHOBBIX CILJIABAX COMPOBOKIACTCS:

a) YMEHBIIICHUEM IUIACTUYHOCTH CIIABOB U MOBBIIIIEHUEM UX MPOYHOCTU U TBEPJOCTH;
0) yMEHbILIEHUEM MPOYHOCTH U TBEPJIOCTH CILJIABOB U MOBBIIICHUEM UX MJIACTUYHOCTH;
1) MEXaHUUYECKHE CBOMCTBA MPAKTUYECKU HE U3MEHSIOTCS.

IIpumepsnl TeM npe3eHTANMUI

1. OcobeHHOCTH U XapaKTEPUCTUKU COBPEMEHHBIX METAJUIOB M METAJUTMYECKUX CIIABOB.
Mertanisl U criiaBsl ¢ 0COOBIMHU CBOMCTBAMHU.

N3HOCOCTOMKHE MaTeprabl

BeicokoTeMmiepaTypHbie MaTepHaIbl

CrnaBbl ¢ 3aJaHHBIMH (DU3UYECKIMH CBOWCTBAMHU

AmopdHbIe MaTepuaibl, CBOMCTBA, 00JIaCTh TPUMEHEHHUS

Marepwuansi ¢ 3pdhexrom namsaTa GopMel

CaoiicTBa 1 00J1aCTh IPUMEHEHHUSI MOHOKPHCTAIIIMUECKUX MaTepHaioB

Hcnonp30BaHne KOMIO3UIMOHHBIX MaTEPHUAIOB KaK 3aMEHHUTEJICH TPaJUIMOHHBIX METAJIOB
10 [IpuMeHeHre HAaHOTEXHOJIOTUH IS TIOIY4eHHS HOBBIX KOHCTPYKIIMOHHBIX MAaTEPHAIOB

11. HanpaBnenust MoauuKanny U3BECTHBIX MaTEPHUAJIOB

CoNoORW N



