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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 HaIIPaBJICHUIO,

3aoauu oucyuniunol:

- OBHAKOMHUTDL CTYACHTOB C OCHOBHBIMHU KJIACCaMU IICPCIICKTUBHBIX MAaTCPUAJIOB,

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

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

-HAYy4YUTb CTYACHTOB IIPABHIJIbHO BI)I6I/IpaTB Mar€puall, Ha3Ha4aTb €ro 06pa60TKy C ICJIbIO
IMOJIyUCHUA Sa,Z[aHHOﬁ CTPYKTYpbl H CBOI>'ICTB, 06CCHC‘II/IB3I0HH/II71 HeO6XO,I[I/IMBIM KOMIIJICKCOM

CBOMWCTB.

BbIOOPDY M INPUMEHEHUIO

IInanupyemvie pesynomamol 0b6yuenus- (HopMupoBaHUE OOUICMH)KEHEPHBIX 3HAHUU 110
MEPCHEKTUBHBIX MAaTEPUATIOB B IMPOU3BOJICTBEHHO-TEXHOJOTHUUECKON

JACATCIIBHOCTH.

y

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

00yJarOIUXCS CICTYIOMUX KOMICTCHINMN |

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.®opMynupyeT COBOKYTHOCTb 3a/1a4
B PaMKax [TOCTaBJIEHHOM LI€IH MPOEKTa,
peleHne KOTOPbIX 00eCcIeunBaeT ee
JIOCTUKEHHE

NVYK-2.2. Onpenensier CBA3M MEXIY
IIOCTaBJICHHBIMHU 33/]Ja4aMH, OCHOBHBIMH
KOMITOHEHTaMH MPOEKTa U 0XKUJAEMbIMU
pe3ysbTaTaMu €ro peanusalniu

NYK-2.3. BeiOupaeT onTuMalbHble CIOCOOBI
IJIaHUPOBAHUS, pacpeesIeHUsl 30H
OTBETCTBEHHOCTH, PEILICHUS 3a]a4, aHAJIN3a
pe3yJIbTATOB C YYETOM JICHCTBYIOIINX
IIPABOBBIX HOPM, UMEIOIIMNXCS YCIOBH,
PECYPCOB 1 OTPAHUYEHUIA, BO3ZMOXKHOCTEN
VICTIOJIb30BaHUS

ITK-1. Cnoco0eH BBINOIHATH KOMILJICKCHBIE
UCCIIEIOBAaHMSI U UCTIBITAHUS MaTepHUajIoB
(u3nenuit), o6pabaThIBaTh, AaHAIU3UPOBATH U
NPECTABIIATh PE3YIbTATHI

UIIK-1.1 3naer: uenu u 3a1a4u IPOBOJUMBIX
UCCIIEJIOBaHM, METO/IbI TPOBEICHUS
IKCIIEPUMEHTOB U HAOIIOACHUI, 00001IIeHIS
1 00paboTKu MH(pOpMaIHH;

HIIK-1.2 YmeeT: mpoBOIUTH HAOIOACHUS U
W3MEpEHUS, COCTABJISATH OTUETHI 10
pe3ysibTaTaM MPOBEACHHBIX SKCIIEPUMEHTOB,
00pabaThIBaTh M MPEJICTABISATD MMOTYyYEHHBIE
pe3yIIbTaTHI,

HIIK-1.3 imeeT HaBbIKU POBEACHUS
u3MepeHuit 1 HabmoAeHuH, 00paboTKH
pE3yNbTAaTOB, COCTABJICHUS OTUYETOB U
MIPEICTABJICHHUSI TOTYYCHHBIX JTaHHBIX

MMPpOUCXOAIMX B MaTCpuUaliaX B YCIOBUAX




2. MecTo IMCUMILUIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMbl

JIuciumanHa OTHOCUTCS K 3JIEKTUBHBIM TUCHHUIUIMHAM bioka 1 «Jlucuurmmab! (MOTyIH )».
JluciurnHa B3aMMOCBSI3aHA JIOTHYECKH U COJIePKATEIIBHO-METOAUYCCKH CO CIICTYIOIUMU

qucuurimHaMu U npaktukamu OOIT:
B o0si3arenbHoit yactu broka 1 «/lucuurmmmnel (MOLyn)»:
-pusnka;
- XUMUSI MaT€pUAJIOB;
- METPOJIOTHS, CTAHIAPTU3AIUS U CEPTUDUKAIIHS,;
- ICTOpUS HAYKH O MaTepuaax;
-TeOpHUsl CTPOCHUSI MaTepUasoB;
- COMPOTHUBIICHUE MaTEPUaJIOB
B uwactm, ¢dopmupyemoli ydacTHHKamMH OO0pa30BaTEIbHBIX
«JIucuuIumHbl (MOTYIIH )»:
- METaJNTNYEeCKHe MaTepHallbl;
- KOMITO3UIIMOHHBIE MaTEPUAIIBI;
- HEMETAJJINYECKHE MaTepUaJIbl
- BBIOOp MaTepHalioB JJIsl U3TOTOBJICHUSI U3/1ETIHI;
-KepaMUYECKUE MaTepUabl;
- TEOpUs U TEXHOJIOTUS TEPMUUYECKON 00padOTKH METaIOB.
B snextuBHbIX aucuumirHax bioka 1 «ducuunnuael (Mogyn)y:
- CIIeI[MANIbHbIE TJIaBbl MATEPUATIOBEICHUS;
- CIIeI[MANIbHBIE TJIaBbl TEXHOJIOTHH MaTEPHUAJIOB;
- HAHOTEXHOJIOTUU;
- IOPOIIKOBBIE MaTEpUAJIbI;
- HAaHOMAaTepHAJIbI.

otHomrennii  bimoka 1

3. CTpykTypa U cofep:KaHue QU CHUNINHBI

OO011ast TPYA0EMKOCTh JTUCIUILTHHBI COCTaBIsieT 4 3aueTHbie eaquHuibl (144 gaca).

3.1 Buabl yueOHO# padoThl M TPYAOEMKOCTH

Ounas ¢popma oOyueHus

. Kommuecto | CemecTpsl
Buj yueOHoii padoThl
n/n 4acoB 8
AyIMTOpHBIE 3aHATHS 72 72
B ToM yncie:
1. Jlexium 36 36
2. [TpakTHdecKkue 3aHsATHS 36 36
CamocrtosiTeibHas padoTa 72 72
B ToMm uncie:
1. [TonrotoBka  k  1aboOpaTOpHBIM 72 72
3aHSATHSIM
2. CaMOCTOSTEIbHOC N3YICHHE 72 72
IIpoMeskyTOUHasI aTTeCTALUSA
3adet/nud.3aueT/7K3amMeH IK3aMeH IK3aMeH
Hroro 144 144




3.2 TemaTuyeckuii NJIaH U3yYeHUS TUCIHUNIHUHBI

TemaTudeckuii 1aH pa3MeniéH B IprwIokKeHUu 1 kK pabodeid mporpamme.

3.3  Conepxanue TUCHUNIHHBI

IIpo61eMbl MaTepuaIoBeIeHUS
Ponp MaTepuaioB B TeXHHYECKOM mporpecce. [I[puMepsl TEXHUUECKUX MPOPHIBOB, 00sI3aHHBIX
OCBOCHHUIO TEXHOJOTHH TMOJYYCHHUS W BBISBICHUIO CHEIMU(PUICCKUX CBOWCTB MaTEpHAJIOB:
MPUPOIHBIX MaTEpPHAIIOB, MEAM M €€ CIUIAaBOB, 30JI0Ta, JKeJe3a, KEpaMUKH, IOJUMEPOB,
MOJTYTIPOBOJIHUKOB M JIPYTHX (YHKIIMOHATBHBIX MaTepraiioB. OKuaaeMple MOCIEICTBUS OCBOCHUS
HaHoMmaTepuayioB. CBsI3b MAaTepUATIOBEACHUS C APYTUMHU HayKaMu. DTarbl CO3JaHUsl MaTEPHAIIOB.

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

Oco0OeHHOCTH M XapaKTEepUCTHUKU COBPEMEHHBIX METANIOB U METAIUIMYECKHX CILIABOB.
[TpumeHeHHe UX B MamMHOCTpOeHHH. KOHCTpYKIMOHHBIE MaTepHualibl U UX CBOMcTBa. Meronuka
BBIOOpA MaTepHaia. YTJIEPOAUCTHIC CTAIH. JIerupoBaHHbIe CTaIH.

Bricokonpounsle cranu. MapTeHCUTHO-CTaperoline KOHCTPYKLMOHHBIE CTalld, UX COCTaB,
pEXUMBI 00paOOTKH M 00JIACTH TPUMEHEHHS.

CmnaBel ¢ 0cO00 BBICOKOW H3HOCOCTOMKOCTBIO, COCTaB, MAapKHpOBKa, TepMUYecKas
00paboTKa 1 06JaCTH IPUMEHEHUSI.

HepxxaBeromue XpoMHCTble U XPOMOHUKEJEBbIE CTalIM, COCTaB, MapKHPOBKA, TEpPMHUYECKas
00paboTKa u 06JaCTH IPUMEHEHUSI.

Xaponpounsie cranu u cruiaBbl. OCOOEHHOCTH MOBEJCHUS CTalU MPU HArpy3Kax B 00JIacTH
BBICOKMX TEMIIEpaTyp, MpeAes JUIMTEIbHOW MPOYHOCTH, MPEAEs IMOJI3ydecTU. TUIOBBIE CILIaBBI,
COCTaB, CTPYKTYpa, TepMo0OpaboTKa, CBOMCTBA M 00JaCTH IPUMEHEHHSI.

AJIOMUHUEBBIE CIUIaBbl: COCTAB, CTPYKTYpa, CBOMCTBA, MapKUPOBKA, TEXHOJIOTHS 00pabOTKH,
001aCTh IPUMEHEHUS.
MarHueBble CIUIaBbl: COCTaB, CTPYKTypa, CBOMCTBA, MapKHPOBKA, TEXHOJOTUs 00padOTKH,
001aCcTh MPUMEHEHUS.

HukeneBble cruiaBbl: cocTaB, CTPYKTypa, CBOMCTBA, MapKHpPOBKa, TEXHOJIOTUS OOpabOTKH,
001aCcTh MPUMEHEHUS.

Menansle craBbl: COCTaB, CTPYKTypa, CBOWCTBA, MapKHPOBKAa, TEXHOJIOTHsS 00palboTKw,
00J1aCcTh MPUMEHEHUS

TutaHoBbIe cIlIaBbl, COCTAaB, MAPKUPOBKA, TEpMUUYECKasi 00paboTKa U 00J1aCTH IPUMEHEHUSI.

2. Komno3unmoHHble MaTepHAJIbI

Hcnonp30BaHNEe KOMIIO3ULIMOHHBIX MAaTEPUAIOB KaK 3aMEHMUTEJIEH TPaJULIMOHHBIX METAIUIOB.
Knaccudukanus KOMIO3UIIMOHHBIX MaTepralioB. Pacnipenienienue HanpskKeHU MeXy MaTpuleil u
HanonHuTeneM. Cxembl apmupoBaHus. Kputudeckas JynHa BojokHa. OCHOBBI pacdeTa CBOMCTB
KOMITO3UIIMOHHBIX MaTEpUajoB.

Komno3utsl ¢ Meramumdyeckod MaTpuued. JlMCIepCHOYNPOYHEHHBIE KOMIIO3ULIMOHHbBIE
MaTepuaibl, OCOOEHHOCTH MeXaHHW3Ma YNpOuHEHUs. JlucmepcHOYNpoOYHEHHBbIE KOMIIO3UTHI Ha
OCHOBE JIIOMUHMSI, HUKEISA U IPYyTUX METAJJIOB.

BonokHucThIE KOMITO3UIIMOHHBIE MaT€pUAIIbl HA ATIOMUHUEBOM U HUKEJIEBOM MaTpHIlax.

KoMmno3uTs!l ¢ HanpaBIeHHON KPUCTAIUIN3ALUEN SBTEKTHK.

[TopomikoBble  KOMIIO3UIIMOHHBIE ~ MaTepuanbl  (KepMeTbl)  AHTU(PPUKIHUOHHOTO U
(GpPUKLIMOHHOTO Ha3HAaYeHUs. DUIBTPHI.



Komnosutsl ¢ nonumepHod Mmarpuueil. llomumepHas maTpuna KOMIO3MLIIMOHHBIX
marepuanoB. denondopmanpieruiHas, SHOKCHAHAS M KpPEeMHUHOpPraHudeckas MaTpuLa
KOMITIO3ULIMOHHBIX MaTEPUAJIOB.

OcobeHHOCTH  (DU3MKO-  MEXAaHWYECKOro  IOBEACHUA  HoaumepoB.  OpraHuueckue,
3JIEMEHTOOPTraHNYECKUE U HEOPTraHUUECKHUE MTOJIUMEPBI.

BosiokHMCTBIE KOMIO3MLIMOHHBIE MaTepuasibl HAa MOJUMEPHOW MaTpuue (KapOOBOJIOKHUTSHI,
OOPOBOJIOKHUTHI, OPraHOBOJIOKHUTBHI).

Komno3uimonHsle MaTepuajibl Ha IOJUMEPHOW MaTpUIE C MOPOIIKOBBIM HAIOJHUTEIEM
(rutacTMaccnl).

Posib NOPOIMIKOBBIX (TEXHUYECKUH YIIIepO U ApP.) U BOJOKHUCTBIX HAIIOJHUTEINIEH.

KoMII03UTBI ¢ KEpaMUYECKON U CTEKJITHHONM MaTpULIEH.

[IpruMeHeHHe KOMIO3MLIMOHHBIX MaTepualoB B aBToMoOuiectpoeHuu. Kopmyc u peranu
Ky30Ba. JleTanu ra3oTypOUHHBIX ABUraTeneii. AHTUGPUKIMOHHBIE AeTand. OPUKIIMOHHbBIE AETANH.
Tpynoemkue pneranu JBUrarens M XOAOBOM uacTh. PemoHTHBIe KOMMO3uThl. IlepcrekTuBbI
IPUMEHEHHS KOMIIO3UTOB B aBTOCTPOECHUH.

3. HanomartepuaJsl.

Peanuzanus noTeHIMaAIbHBIX BO3MOYKHOCTEW HAHOPa3MEPHOI'O COCTOSIHMSI BeIIeCTBa —
KJIFOYEBasi TEXHOJIOTHS CO3JJaHUs MaTepUallOB ¢ MOTPEOUTENLCKUMH CBOMCTBAMU BBILLIE MUPOBOTO
ypoBHsA. Hano wu npyrue pucnepcHble Martepuanbl. OCOOEHHOCTH CTPYKTYphl M (PU3UKO-
XMMHUYECKHX CBOICTB HaHOMAaTepUaloB. YTJIEpoJIHble U KapOHIHbIE HAHOYACTUIBl U MaTepHAaJIbL:
¢dymiepensl  (CHHTE3, CTPYKTypa H CBOWCTBAa), YIJIEPOAHBIE HAHOTPYOB! (KiIaccudukanms,
CTPYKTYpPa, METO/IbI ITOJIyUEHHUsI), INICHOYHbIE CTPYKTYPBI U3 QysuiepeHoB U HaHOTpyO. CTpyKTypa u
CBOICTBa yJIbTPaJAUCIIEPCHOIO AJIMa3a, HAHOYACTUL] KapOMI0B KPEMHMS U TYTOIJIABKMX METAJUIOB.
CunTte3 u cBoiicTBa HaHOKOMNO3UTOB. Kitaccudukanus HaHOMarepuanaoB, OCHOBaHHAas Ha
IOPUHLMIIAX UX METOAOB H3roToBiieHUs. (OCHOBHBIE METOJbI TOJYYEHUS HAHOMATEPHAJIOB:
IOPOLIKOBAsE TEXHOJIOTUS, KOHTpOJIMpyeMas KpUCTAUIM3allus U3 aMOp(pHOro COCTOSHUS,
WHTEHCUBHAsI IJIaCTUYECKast ge(opMaIiisi U TEXHOJIOTHsI HAHECEHUS TUICHOK.

MarepuajnoBegyeckas HH(popMmaTuka
3aauy MOJIETUPOBAHUS U JIM3aliHa MaTepuaioB: BbIOOP (a3, CIOCOOHBIX OCYIIECTBUTH 3aJaHHYIO
¢ynkuuto. OmpenesneHne HEOOXOTUMBIX HampaBieHUN MOIU(UKAIMM H3BECTHBIX MaTepUalIoB.
Bribop u onTtumm3anus MNpoIEecCOB CHHTE3a MarepuainoB. IlpeinctaBieHue O CyIIECTBYIOIIMX
0aHKax JJaHHBIX [0 CBOMCTBAM MaTEpUAIOB U IIPOLECCOB.

3.4 TemaTnka ceMMHAPCKUX/MPAKTHYECKHUX H JIA0OPATOPHBIX 3aHATHI

3.4.1. IIpakTuyeckue 3aHATUSL

ITpakTryeckoe 3ansaTue Nel «OCOOEHHOCTH M XapaKTEPUCTHKH COBPEMEHHBIX METAJIIOB U
METAJUIMYECKUX CILJIABOBY.

[IpakTnueckoe 3anarue Ne2 «M3HOCOCTONKHME MaTEpUaIb»

[Ipaxtnueckoe 3ansTue Ne3 «IHCTpyMEHTAIbHBIE MAaTEPUAIIBI

IIpakTnueckoe 3anarue Ne4 «MapTeHCUTHO-CTApEIOIIME CTAJIN»

[IpaxkTnueckoe 3ansTue Ne5 «JIuteitHbIe aTIOMUHUEBBIE CILIIABBI»

[IpakTnueckoe 3ansaTue Ne6 «MaraueBsle CIIaBbD»

[IpakTnueckoe padora Ne7«Hukenuseie CritaBb»

ITpakTuyeckoe padota Ne8«MeHble cIIIaBb)

[TpakTryeckoe padota NeQ«TutaHOBBIE CIUTaBBD»

[Ipaktnyeckoe 3ansTHe Nel0 «KommosuimoHHBIE MaTepuaigbl Kak — 3aMEHUTENH
TPAAULMOHHBIX METAJIIOBY

[Ipaktnyeckoe pabora Nell«IlpuMeHeHME HAHOTEXHOJIOTMH Ml TOJYYEHHUS HOBBIX
KOHCTPYKIMOHHBIX MaT€pPHAJIOB)



[Ipaktuyeckoe pabora Nel2«PabGora ¢ GaHkamMM NaHHBIX IO CBOMCTBAM MaTEpUAIOB U
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 JuTepaTtypa

MarepuanoBenenue. Y4eOHUK IS CTYI. BhICII. yue0.3aBeaenuii / I'. M. Bonkos, B. M.
3yeB — M. : uznarensctBo Akanemus, 2011, 400 c.
4.2  JlomoJHUTeJbHAsI JUTepaTypa

1. MarepuanoBenenue. Y4ueOHuK 11 By30B / mon penakuuei b. H. Apzamacosa, I'. I'.
Myxwuna / Ap3amacos b. H., Makaposa B. ., Myxun I'. I'. u ap. — M. : u3garensctBo MI'TY nm.
H. D. baymana, 2001, 648 c.

4. MamHOCTpOUTENbHBIE MaTepHalibl. MeTouueckne yka3anus / moa pepakuueit I'. M.
Bonkopa — MI'TY «MAMMN», 2003.

5. Beibop cmmaBoB. Meronudeckoe mocodue / moxa pepakmuei I'. M. BosikoBa — M.: MI'TY
«MAMM», 2009.

6.00bpeMHBIE HAHOMaTepHaibl. YdeoHoe mocodue / I'. M. Bonkos — M.: KHOPVYC, 2011,
168 c.

4.3  DJaekTpoHHbIE 00pa3oBaTebHbIE PeCypPChl

[IpoBenenue 3aHATUHN U aTTECTAlMil BO3SMOYKHO B IMCTAHIIMOHHOM (popMaTe ¢ MPUMEHEHUEM
CHCTEeMbl ITUCTaHIMOHHOTO oOyuenust yHuBepcutera (CJIO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadepoii AIeKTPOHHBIX 00pa3oBaTesIbHBIX pecypcoB (DOP) no BceM paszzgesaM IporpaMMbl:

Hazanne OOP Ccpuika Ha Kypc

[TepcnieKTHBHBIE MaTEPUAITBI https://online.mospolytech.ru/course/view.php?id=6021

4.4  JluneH3uOHHOe W  CBOOOJAHO  pacHpOCTpaHsieMoe INPOrpaMMHOe
olecreyeHue

Ne HaumenoBanue |Paspadoruux I1O | JoctynmHocTh Ccbuika Ha Equnblii peectp
(mpaBoodJsianarten | (IMIEH3NOHHOE, | POCCHUCKHUX NMPOrpamMM AJIst
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' " 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 PoxsemnaTP 5006 (1mT.)

[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 Cynep-Poksenn 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 PoxsemnaTP 5006 — 1 mir.

[Teus mydenpnas [IM-10 — 2 mT.

[MonupoBanbsHbii ctanok StruersTegraPol- 11 - 1 mr.
Ortpesnoii ctanok StruersLaboton — 3 -1 1.

VYcraHoBKa I TOPLIEBOU 3aKaJIKH

YcranoBka st anekrporpasiacausStruersLectroPol -5. (1 mrr.)
Otpe3noit ctanok (1 mit.)

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

Boast™merp — 4 wrT.

dortosrnexTpudeckuii kogopumerp KF-77

[THeBMaTHYeckuii NUTM(OBATHHO-TIONUPOBAIBHBINA cTaHok P-20FS-1-R5

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

KOMIIETEHTHOCTHOTO TOJX0/a B W3JIOKEHHM W BOCIPHIATHM MaTepualia IperycMaTpUBaeT
UCTIOJIb30BaHUE CJECIYIOIINX AKTUBHBIX W HMHTEPAKTUBHBIX (OPM MPOBEACHUS AYAUTOPHBIX WU
BHEAYIUTOPHBIX 3aHATHHA:

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

— BHEAYAUTOPHBIE 3aHATHUS: CAMOCTOSATEIIBHOE U3YUEHHE OTJCNIbHBIX BOPOCOB, MOATOTOBKA
K J1a00paTopHbIM paboTam.

6.1 Meroanueckue peKOMEeHIANUM 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. IIpenoaBarens 0cCOOCHHO OOpaIiaeT BHUMaHUE CTYICHTOB 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 MPOBEAEHUS TEKYLIEro KOHTPOJS YCIEBaeMOCTH 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. JloBomuT OO0 CBEOCHHS CTYACHTOB TpauK BBIMIOJHEHUS YYEOHBIX pPadoT,
npenycMorpernsix PITI.
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6.1.5. HeoOxomumo ¢ camMoro Havaja 3aHSATHH PEKOMEHJIOBAaTh CTYAEHTaM OCHOBHYIO H
JIONOJTHUTEIIBHYIO JIUTEPATypy U YKa3aTh ITyTH IOCTyIA K HEH.

6.1.6. Brauane uinum B KOHLE CeMecTpa JaThb CIHCOK BOIPOCOB MJii IOJArOTOBKH K
IPOMEKYTOYHOM aTTecTanuy (3K3aMeHy 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, BemyImIMi JEKIMOHHBIE W MPAKTHYECKUE 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 He0OX0IUMO 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.

Bo3MosxHO TIpoBeieHNE 3aHITHI U aTTECTAllMi B TUCTAHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM
CUCTEeMbl TUCTaHIHOHHOro oO0yueHus yHuBepcurera (CHO-LMS). [lopsanok mpoBeneHus paboT B
JTUCTaHIIMOHHOM (popMaTe yCTaHABIUBACTCS OTACIBHBIMH PACHOPSDKEHUSMH TPOPEKTOpa IO
y4eOHoI paboTe U/uiu EHTPOM 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 COCTaBUTH AJis ceOs rpaduK BBHIMOIHEHUS 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
UCIOJIb30BAaHUEM HHCTPYMEHTOB HH(pOpPMAIMOHHON 00pa3oBaTeibHON cpelbl TUCTAHIIMOHHOTO
obpazoBanus yamBepcuteta (LMS Mocnonurexa) kKak BO BpeMs KOHTAKTHOW pabOTBI ¢
npernojiaBaTeseM, Tak U BO BpeMs CaMOCTOSTENbHOW paboThl CTYJIEHT JOJKEH O00ecrednuTh
TEXHUUYECKYI0 BO3MOXXHOCTh JMCTAaHLUMOHHOTO IOJKJIIOUEHUS K CHUCTEMaM JHUCTaHIMOHHOIO
oOyuenust. [Ipy OTCYTCTBHMM TakoH BO3MOXKHOCTH OOCYIUTh CHUTYallMIO C IIperojaBaTesieM
JTUCIUIUIAHBI.

6.2.4. CamocrostenbHas palboTa SBISETCS OAHMM U3 BUAOB Y4yeOHbIX 3aHsTuil. Llensb
CaMOCTOSITENIbHON paboThl — MPAKTUUECKOE YCBOEHHUE CTYJIEHTaMHU BOIIPOCOB, pacCCMAaTPUBAEMBIX B
IIPOLIECCE U3YUEHUS TUCLHUIUIMHBI.

Bunibl BHEayAUTOPHON CaMOCTOSITENIbHOM pabOTHI:

- CaMOCTOSITEIbHOE U3YUEHNE OTJENbHBIX TEM AUCLUIIINHBL

- IOATOTOBKA K JIGKIIMOHHBIM 3aHSTHSIM;

Jlns  BBINOJHEHHUS JIIOOOr0 BHJA CaMOCTOSATENBHOM pPabOThl HEOOXOJUMO TPOUTH
CJIETyIOIINE ITAlbI:

- OTIpe/ieIeHHE 1IeTTH CaMOCTOSITEIbHON pabOThI;

- KOHKpEeTHU3allys Mo3HaBaTeIbHOM 3aauu;

- CaMOOIIEHKa TOTOBHOCTHU K CAMOCTOSITENIbHOU paboTe;

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

- IUIaHUpOBaHHE pPAOOTHI (CaMOCTOATENBHOM MM C MOMOINBIO TpErnoAaBarens) 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/I 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 IlIkana u KpUTEPHUHU OLEHMBAHUS Pe3yIbTATOB 00y4YeHHs NIPH
NPoBeJIeHUN MPOMEKYTOUHOI aTTecTAIUN

HIxaJja oneHUBaHUA Onucanne

Brinonnensl Bce BUABI Y4eOHON pabOTHI, MPeayCMOTPEHHBIE YUeOHBIM
maHoM. CTyZIeHT JEeMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHHH,
HAaBBIKOB MpPHUBEICHHBIM B TaOMUIaX I[OKa3aTeseil, omnepupyer
MPUOOPETEHHBIMHA 3HAHUSIMHU, YMCHHUSIMH, HaBBIKAMH, TIPUMEHSCT UX B
CUTyallMsiX TIOBBIIIEHHON cioxHocTU. [Ipu sTOoM MOryt OBITH
JOTMYIIEHb HE3HAYUTENIbHBIC OMMUOKH, HETOYHOCTH, 3aTPYAHCHUS TPU
AQHAIMTUYECKUX Olepalusix, MNepPeHOce 3HAHMM U YMEHUW Ha HOBBIE,
HECTaHJAPTHBIE CUTyaLlH.

O1ianyHo

BrimonHeHs! Bce BUABI Y4eOHOU pabOThI, MPEIYCMOTPEHHBIE YUEeOHBIM
wiaHoM.  CTylIeHT  JeMOHCTPHpPYET  HENOJIHOE,  IPaBUIIbHOE
Xoporio COOTBETCTBHE 3HAaHWI, YMEHHI, HABBHIKOB MPHUBEICHHBIM B TaOIUIAX
nokaszarenei, Jsmbo ecaM TOpU  3TOM ObUIM  JOMyIIeHBl 2-3
HECYIIECTBEHHBIEC OITHOKHU.

BoinonHeHsl Bce BUIbI Y4eOHOI paboThI, MPEeayCMOTPEHHBIE Y4eOHBIM
m1aHoM. CTyZEeHT JEMOHCTPUPYET COOTBETCTBUE 3HAHHUH, B KOTOPOM
OCBEIIIEHA OCHOBHAsI, HanboJjee BaXkHasi 4acTh MaTepHaia, HO IIpU 3TOM
JIOMYIIEHA OJIHA 3HAYUTEIbHAasl OIIMOKA UM HETOYHOCTb.

YI[OBJ'IGTBOpI/ITeJ'IBHO

He BbimomHeH oauH win  Oonee BUAOB  yuyeOHOH  paboTshl,
MPEeIYyCMOTPEHHBIX y4eOHBIM TUTaHOM. CTYIEHT JI€MOHCTPUPYET
HEMOJHOE COOTBETCTBUE 3HAHUM, YMEHMH, HAaBBIKOB NPHUBEIECHHBIM B
TabnuIax Toka3zarened, JOMYyCKAloTCs 3HAYUTEIbHBIE  OIIUOKH,
NPOSIBISIETCS.  OTCYTCTBHE 3HAHUM, YMEHHH, HaBBIKOB IO psay
MOKa3aTeJei, CTyIEeHT HUCIBITHIBACT 3HAYMTEIIbHBIC 3aTPYTHEHHS TPH
ONEPUPOBAHUU 3HAHUSAMHM U YMEHMSIMHU NPH UX NEPEHOCE Ha HOBBIE
CHUTYAIIHH.

HeynosnersopurensHo

7.3  OueHo4YHBIE CpeCTBA

7.3.1. Texyuuii KOHTPOITh

No
OC

HanmenoBanue [IpencraBnenue
OLICHOYHOTO Kpartkast xapakTepuctruka OleHOYHOTO OLIEHOYHOTO CPE/ICTBA B

cpencTBa CpeacTea ®OC
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[enosas urpa

(A1)

CoBMecTHast NeATEIIbHOCTD TPYIIIbI
00yJarOINXCS " eIarOrHYeCKOro
paboTHHKa noj YIpPaBIE€HUEM
MeJarOTHYECKOro  pabOTHHKAa C  LEIBI0

pemieHust y4eOHBIX M TPOQPECCHOHATBHO -
OPHEHTHPOBAHHBIX 33/1a4 ITyTEM HIPOBOTO

MOJICJIMPOBAHUSL ~ peajbHOM  MPOOJIEMHOM
cutyanuu. [lo3Bonser oueHUWBaTh yMEHHUE
AHAJIN3UPOBATH u peuiaTtb TUITUYHBIC

HpO(i)CCCI/IOHaJ'II)HI)IC 3aJa4i.

Tewma (mpobiiema),
KOHIIEIIIHS, POJTU U
O’KHUJAEMBbIN pe3yJIbTaT 10
Ka)XJ101 Urpe

KonTponbnas pabora

CpeacTBO MPOBEPKUM YMEHUH INPUMEHSTh
[IOJIyYCHHBIE 3HAaHUA [ PEIICHMS 3a1ay

[TprMepbl KOHTPOIBHBIX

(K/P) 3a/IaHHi 10 BapuaHTaM
OTIPEICIIEHHOTO THIIA TI0 TEME WIIN pa3/ieiy
CuctemMa CTaHAAPTU3UPOBAHHBIX 3aJIaHHH,
Tect [I03BOJISIIOLLIAS ABTOMAaTHU3UPOBATH [TpumepsI TeCTOBBIX
(T) MpOLEAYpY H3MEPEHHUs YpPOBHSA 3HAHUA H 3aaHui
MeHHUI 00yyarouierocs.
[IpencraBienue cTy1IeHTOM HapabOTaHHON
nHpOpMaIMA 110 3aJaHHOH TeMaTHKE B
[Ipe3enTanus (opwa Jan ITpumepsr TeM
BHJIe Habopa ciaiiyioB u cnerpddexToB, o
(ITP) . |mpe3eHTarmit
IMOATOTOBJIEHHBIX B BBEIOpaHHOM
IIporpamMme

7.3.2. IlpomexxyTouHas aTTecTanus

IMpomexxyTouHast aTTectanus - (dK3aMeH) MPOBOIMTCS MO OWieTtaM B YCTHOW (opme.

PermameHT npoBeeHUs aTTeCTAUN:
- BpeMmsl JUIs IOJArOTOBKM OTBETa Ha BONpPOCHl He Oosee 40 MUH.;
- BpeMsi Ha OTBET Ha 3a/IaHHbIe BOIIPOCkI He Oosee 10 MuH.
buner cocTouT U3 Tpex TEOPETUUECKUX BOIPOCOB.

[lepeueHp BONMPOCOB K 3K3aMEHY MpPHUBEAEH B MPWIOKEHUH 2 K paboued mporpamme.




TemaTu4eckui MJIaH TUCHUILIMHBI «MaTepuaioBeaeHne» 10 HANIPABJIEHUIO MOATOTOBKH

22.03.02 «MeTtanayprus»

[Tpunoxxenue 1

(bakamaBp)
Bunpt yueOHOI paboThI, BKITIOUAs Bunpl camocTosiTenbHON paboTh Dopmsbl
Paznen o CaMOCTOSITENIbHYIO paboTy CTYJICHTOB aTTecTaluu
% CTYZCHTOB U TPYJOEMKOCTh B Yacax
@]
:
5| &
Sl g J | II/C | Jla. | CPC | KCP | KP | KIT | PI'P Peo. K/P C) 3
S| =
BocbMoii cemecTp
1. IIpodJjembl MaTepHaJOBedeHNSI 8 |1 2 2
OcobenHocmu U Xapakmepucmuxu
COBPEMEHHBIX Memannos u
Memaniuyeckux cniaeos. Illpumenenue
ux 8 MAWUHOCIPOCHUU.
Kouncmpykyuonnvlie mamepuanvr u  ux
ceoticmea. Bvibop mamepuana.
IIpakmuyeckaa paboma «OcobenHoct | 8 |1 2 4 +
" XapaKTePUCTHKH COBPEMEHHBIX
METAJUIOB U METAJUIMYECKHUX CIJIABOB.)»
2. Craim m cmaaBel ¢ oco0biMu |8 | 1,2 4 4

cBolicTBAMH
Cnaaswl c 0cobo 8bICOKOU
UBHOCOCIMOUKOCMbIO, cocmas,

MapKupogxa, mepmuyeckas obpabomka
u obnacmu npumenenus. Hepocaserowue
Xpomucmule U XpOMOHUKeNegble CMAU,
cocmas,  MAapKupoeKd,  mepmuieckas
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obpabomxa u obracmu NPUMEHeHUs.
Kaponpounvle cmanu u cniaswvi, npeoen

ONUMenbHoU npoYHOCMU, npeoer
noazyuecmu. Maenumomsexue u
Maznumomeepobie Chiasbl.

Ilpaxmuueckasn paboma 1
«3HOCOCTOMKHE MAaTEPHUAIIBI »

Ipaxmuueckas paboma 2
«VIHCTpYMEHTaIbHBIC MAaTCPUAIBI»
Ilpaxmuueckasn paboma 2
«MapTeHCUTHO-CTAPCIOIINE CTAJIH)

3. AIIOMUHMEBBIE CILIABBI 2,3
AJITOMHUHHUEBEBIE CILJIABHI: COCTaB,
CTPYKTypa,  CBOWCTBA, MapKHUpPOBKA,
TEXHOJIOTHS 00paboTKH, obJactb
PUMCHCHHSI

Ilpakmuyeckaa paboma  «JIumeiinvie 3
QIFOMWHHEBBIE CTIABBD)

4. MarnueBble CILIaBbI: 4
COCTaB, CTPYKTYyDa, CBOIICTBA,
MapKUpOBKa, TEXHOJOTHS 00paboTKH,
0071acTh MIPUMEHEHHUS

Ilpakmuyeckaa paboma «MaraueBble 4
CILTaBBI»

5. HukeJieBble CIJIABBI: 4
COCTaB, CTPYKTypa, CBOWCTBA, MapKH-

POBKa, TEXHOJIOTHS 00pabOTKU, 0OIacTH
IPUMEHCHHMSI

Ilpaxmuuecxas paboma «Huxenegvie 5
CNIA8bLY

6. MeaHbIe CILIABEI: 5

COCTaB, CTPYKTypa, CBOWCTBa, MapKH-
POBKa, TEXHOJIOTHsSI 00paboTKH, 00IacTH
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MMPUMCHCHUA

Ilpakmuyeckas ~ paboma  «MeoHvie
Cnaagwly

5,6

7. TUTAaHOBBIE CILIABBI:

COCTaB, CTPYKTypa, CBOMCTBa, MapKu-
pOBKa, TeXHOJIOTUsI 00paboTKH, 0bIacTu
MIPUMEHEHUSI

Ilpaxmuueckasa paboma «Tumanogule
CH1a8bl»

8. KoMno3nunoHHbIe MATEPUAJIBI
Knaccudukanms KOMITO3UIIMOHHBIX
MaTepUaIoB. Komnosutsl c
METaJUTHYeCKOMN MaTpHUIleH.
JlucniepCHOYIIPOYHEHHBIE
KOMITO3UIIMOHHEIE MaTepualbl.
BomokHucTeie KOMIIO3UIIMOHHEIC
MaTepUaIbl. [TopomikoBbie
KOMITIO3UITNOHHEIC MaTepHalIbl
(xepmethl). KoMmo3uTsl ¢ monuMepHOH
Marpuueid. KoMnosursl ¢ kepamMmmu4eckoin
U CTEKIIHHOM Martpuueil. IIpumenenue
KOMITO3UIIMOHHEIX MaTepuaIoB B
aBTOMOOMJIECTPOSHUH.

Ilpakmuueckas paboma
«Komnosuyuonnvie  mamepuanvt — Kax
3ameHumeny mpaouyuOHHbLIX MEmaiioe

Koumponvnas paboma
«Komnosuyuonnvie mamepuanviy

9HanomaTepHaJbI.

Hano u apyrue nucnepcHble MaTepHasibl.
OcoOeHHOCTH CTPYKTYyphl U  (PU3HKO-
XMMUYECKHX CBOWCTB HAHOMATEPHUAJIOB.

8,9
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VYranepoaHsie U KapOuHbIE
HAHOYACTHUIIBl U MaTepuabl: (QyaepeHbl
(cuHTE3, CTpyKTypa M  CBOIICTBa),
yIJepoIHbIe HaHOTPYOKH
(kmaccuukanms, CTPYKTypa, METOMbI
nonyyeHuss. CuHTE3 UM CBOMCTBa
HAaHOKOMMO3UTOB. (OCHOBHBIE METOMBI
HOJTyYeHHUS HaHOMAaTepHaJIOB:
MOPOIIKOBAs TEXHOJIOTHS,
KOHTpOJIMpyeMasi KpUCTaIM3alus U3
aMOp(HOTO COCTOSIHUSI, WHTCHCHUBHAs
IUTaCTHYECKast nepopmanus u
TEXHOJIOTHUS HaHECEHUSs IIJIEHOK.
OcHOBHBIE obusactu IIPUMEHEHHUS
HAaHOMATEPHAJIOB.

Ilpaxmuueckaa paboma «lIpumenenue
HAHOMEXHON02UU O]l NOJYYeHUsl HOBbIX
KOHCMPYKYUOHHBIX MAMEPUAIOs»

9. MarepuasnoBenueckas
uHpopmaTnKa

3amaun  MOAETUPOBAaHHMA W JW3aliHA
MaTepuaioB: BbIOOp (a3, CcIOCOOHBIX
OCYIIECTBUTh  3a/laHHyI0  (DYHKLHUIO.
Onpenenenue HEOOXOTUMBIX
HaNpaBICHUH MOAM(UKAINN H3BECTHBIX
MaTtepuaioB. Bpibop u onTuMM3anus
MPOIIECCOB CHHTE32 MaTepHAJIOB.
[IpencraBnenne O  CYIIECTBYIOLIMX
0aHKax  JaHHBIX 1O  CBOWCTBaM
MaTepHaJiOB U MPOILIECCOB

Ilpakmuuecxas paboma «Paboma c
Oankamu  OAHHLIX  NO  CBOUCMBAM
MAmepuanos U nPoYeccosy
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dopma aTTecTalunu

Bcero yacoB nmo jucuumnInue

36

36

72




[Tpunoxenue 2

OOHAOUHEHOYHBIX CPEACTBIIO JUCIIUIIJIMHE

«HepCHeKTHBHble MaTepuajabD»
Hampagsiienue moaroToBKH
22.03.01 MaTepuaJjioBelcHUE U TEXHOJOTUM MATEPUATIOB
O6pa3zoBarenpHas mporpamma (mpoduib MOATOTOBKH)
«IlepcneKTUBHBIE MATEPHAJIBI H TEXHOJIOTHIY

BapuaHT 3k3aMeHAIIMOHHOTO0 OMJIeTa

MHUHHUCTEPCTBO OBPA30OBAHMS 1 HAYKU POCCUMCKOI ®ENEPALIAN
®EJIEPAJIBHOE F'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUYPEXXJIEHUE BBICIIEI'O
OBPA30BAHMSI
«MOCKOBCKHUH MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHUW MOJIUTEX)

@akynpTeT «MamuHOCTpOeHNEY, Kadenpa «MarepuaaoBe1eHIE)

JucnumumHa «IlepcrneKTHBHbIE MaTeprabh)

Ob6pa3oBarenpHas nporpamma 22.03.01 «MartepranoBegeHNE U TEXHOJIOTHHA MaTEPHATIOB)
Kypc 4, cemectp 8

3K3AMEHAIIMOHHBIN BUJIET Nel

1. OcHOBHbIE HallpaBlIeHUs Pa3BUTUS HAHOTEXHOJIOTUH.

2llepeuncTUTh BUIBI KIaCCU(PUKAILIMNA TUTAHOBBIX CILUIABOB.

3. PactmudpoBare mapky metamonpoaykiun: 110I'13J1 i nate ee xapakTepucTuky (Ha3BaHHE,
Ha3Ha4YeHUe, CBOICTBA, 0COOEHHOCTH CTPYKTYPBI M TEXHOJIOTHH).

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

3aB. kadempoit B.B. OBYHHHHKOB/

Hepe‘leﬂb BOIIPOCOB HA IK3aMECH

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 IIMHKA, CEPIIEHTHH, JTUOKCUJ KpeMHUsA, aama3zoui. VX cBoiicTBa u
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. MetobI oTydeH sl CIIOMCTHIX KOMIIO3UTHBIX MaTepHAIOB Ha METAJNTHIECKOI OCHOBE.

20. O61acTy NIPUMEHEHHUS CIIOMCTBIX KOMIIO3UTHBIX MaT€pHajIoB Ha METAJUTMUECKOW OCHOBE.

21. ApMupoBaHHBIE KBa3UMOHOJIUTHBIE CTaIH. VX TIOTy4YeHne u CBOMCTBa.

22. Pa3HOBUHOCTU MaTpHIbl M apMUPYIOLIEr0 MaTepuaja B KOMIIO3UTHBIX MaTepHayax ¢
HEMeTaJUIMYecKol  ocHOBOM.  OOmiass  kimaccupuKkanuss  KOMIIO3UTHBIX — MaTepualoB
HEMETAJIIMYECKON OCHOBOM I10 TUILY YIIPOYHUTEIIS.

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

24. KapOoBOJOKHUTHI (YIJIEIUIACThl), WX TOJNlydeHHe W CBo#cTBa. KapOOBOJOKHHUTHI C
YIJIEPOJIHOM MaTpHULEH, UX MTOIYyYEHUE U CBOMCTBA.

25. BOpOBOJIOKHHTHI, MX TIOJTYYEHUE U CBOMCTBA.

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 BiusiHUE Ha CBOMCTBA MeaAU?

30. JlaiiTe xapakTepUCTHKY MeNbXHOpaM (COCTaB, CTPYKTypa, CBOWCTBAa, 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 ogHodaszHoU OT aAByx(das3Hoil naryHu?

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 KJIaCCH()UKAIINN THTAHOBBIX CIIABOB.

37. IIpoBectu ananu3 quarpammsl Ti-Al

o
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38. CpaBHHTEIbHAs XapaKTEPUCTHKA CTAOMWJIBHBIX W METacTaOMIIbHBIX (a3 B THTaHO-BBIX
CILIaBaXx.

39. Kakue Buabl TEpMHUUECKO 00paOOTKH MPUMEHSIOT JUIsl THTaHA M €T0 CIIa-BOB?

40. KakoBo BIMSHHE MapaMeTPOB CTPYKTYpbl Ha MEXaHMYECKHE CBONCTBAa THTAHO-BBIX
CIUIaBOB?

41. CBoiicTBa aFOMUHUS

42. BzauMozeicTBHE allOMUHUS C JIETUPYIOIIUMU JIEMEHTaMU

43. Knaccuduxaius 1 MapKupoBKa alFOMUHUEBBIX CIUIaBOB

44. TexHU4eCKUM aTtOMUHUN

45. Tepmuuecku HEynpoUHseMble 1ehOpMUPYEMbIE CILIIaBbI

46. Jlebopmupyemble CIUIABhI, YIPOYHIEMBIE TEPMUIECKONU 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 MaTHUEBBIC CILIABBI

53. JIluTeiiHble MarHUEeBbIE CILIIABHI

54.TlepeuncnuTe TIaBHBIC TEXHOJIOTHUECKUE CBOMCTBA JINTEHHBIX AIFOMUHUEBBIX CIUIABOB.

55. JlaiiTe MOJTHYIO XapaKTEPUCTHKY CIIJIaBaM Ha OCHOBE cucTeMbl Al-Si CUITYMUHBI.

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-craperoiue cranu. CoctaB, TEXHOIOTHS, CBONCTBA

60. PacmmdpoBare mapky wmetamutonponykmuu: 110I'13J1 u ngate ee XapakTepUCTHKY
(Ha3BaHUE, Ha3HAUEHUE, CBOMCTBA, OCOOCHHOCTU CTPYKTYPHI M TEXHOJIOTHH )

IIpumepsl 3agaHuil 1JI1 KOHTPOJILHOH PadoThI

110 JUCHUIIJIIMHE ((HCpCHGKTI/IBHI)IG MaTcpHraJibD»
(HaMMEHOBaHUE AUCIUILIHHBI)
- OI€CHKAa «OTJMYHO» BBICTABIACTCA CTYACHTY, €CJIM CTYIACHT BBIIIOJHHWII BCC IMPCATIOKCHHBIC
3alaHuA U HC JOIIYCTUJI CYHICCTBCHHBIX OIJ_II/I6OI(;
- OI€CHKa «XOpOoHIo» BBICTABIIACTCA CTYACHTY, C€CJIM CTYACHT BBIIIOJIHWI BCC IIPCIAJIOKCHHBIC
3alaHnH, HO OOITYCTHUII 1-2 CYHICCTBCHHBIC OIJ_II/I6KI/I;
- OIICHKA «YAOBJCTBOPUTECIBHO», €CJIU CTYACHT HC BBIITOJHHII IIOJHOCTBIO OJJTHO 3aaHUC,
- OIICHKAa «HCYAOBJICTBOPUTCIBHO» CCJIIN CTYACHT HC BBIIIOJIHUII ITOJTHOCTBIO ABA 3a/IaHUA.

Tema «KoMIo3uIIMOHHBIE MaTEpUAIIBD)
IIpumeps! 3anannit
3ananue Ne |
1. B uem npeumyiiectBo o0breMHOapMupoBaHHbIX KM nepen crioncteiMu?
2. Yro Ha3bIBatOT npenperamu? Kakue neranu aBToMmoOmIs (TpakTopa) U KakuM 00pazomM
M3rOTaBIIMBAIOT U3 NIPENPEroB?
3.YT0 Ha3BIBAIOT yIE€IBHON IPOYHOCTHIO? Y KaKOro MaTepuaiia 3TOT IT0Ka3aTelb BhIIIE: Y CTAIN
WIH y CTEKJIOIUIACTUKA U TIoueMy?
4. Kakue maTepuaiibl Ha3bIBAKOT yIJICINIACTUKAMU ?
3amanue Ne 2
1. Kak paznuuaror KM no tuny Hanonnurens? HazoBute ocHOBHbBIE cXxeMbl apmupoBanus KM.
Kakas cxema apmupoBanus npuaaer KM anuzotponuio cBOMCTB?
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2. Jlaiite cxemaTHueckoe nzodpaxxkeHue Tpexcioinoro KM, ykaxute ero OCHOBHbIE KOMITOHEHTBI
¥ MaTepual, puMeHsemble 1ig HuX. CBoiicTBa Tpexcinoliubii KM 1 Bo3MokHast 001acTh
IIPUMEHEHHUS.
3. Kakoit KM cuuTaeTcst U30TPOIHBIM U [TOYEMY: C OAHOOCHBIM I 00BEMHBIM apMUPOBAHHEM ?
4. Kak BnusieT Ha IPOYHOCTH BOJOKHHUCTBIX IJJACTUKOB KOJMYECTBO HAIIOJTHUTENSA?

3amanue Ne 3
1. Kakue marepuansl Ha3pIBalOT KoMito3utaMu? Kiaccudukanmst KOMIIO3UTOB MO TUIY MaTpPHUIIbI U
10 TUILY HaIlOJHUTEIIA.
2. Yro Ha3bIBAIOT y/AEIbHON IPOYHOCTHIO U yJIENbHON XKeCTKOCThI0? [loueMy 3TH nokasarenu y
YIJICIJIACTUKA BBILIE, YEM Y CTAJIH?
3. Kak paznuuaroT KOMIIO3UTHI 110 cxeme apmupoBanusa? Kakas cxema apmuposanus npugaer KM
QHU30TPOIHUIO CBOMCTB?
4. OnumuTe MaKpoCTpyKTypy (HapucoBath cxeMy) U cBoiictBa KM Turia «CoHABUY.

JenoBasi urpa Nel

no auctuiuinae «IlepcrekTuBHbIE MaTepUaIb»
(HaMMEHOBaHHUE JMCLMIUTIHEIL)

1 Tema (mpo6saeMa) V3HOCOCTOMKHE CTAMM. .. .uveennreenneenneennneenneannns
2 KoHnenuus Urpbi: pa3padoTaTh peKOMEHIAINH 110 TEXHOJIOTUU TepMUYECKOi 00paboTKU cTaiu
110I"13J1 qy1st mosry4eHwust 3aJaHHBIX CBOMCTB: BBICOKOW M3HOCOCTOMKOCTH. [Ipoananu3upoBath
MpeBpalleHHs], IPOUCXOSAIINE MIPH MPOBEICHUU TepMUUECKOi 00paboTKu
3 Poau:
- Ha4aJIbHUK 11€Xa TePMUYECKON 00paboTKHu;
- TEXHOJIOT 110 TEPMUYECKON 00paboTKeE;
4 Oxxuaaemblii (e) pe3yJbTat (bI) J€1aeTCs 3aKIFOUYEHUE O IPUEMKE JI€TAIN C TEXHUYECKUM
000CHOBaHMEM MPUHATOTO PEIICHHS IO BEIOOPY PEKUMOB TEPMUIECKOH 00pabOTKH.

- OIIEHKA «3a4TE€HO» BBICTABIISIETCS CTYJIEHTY, €CIIU CTYJACHT 0€3 OIMOOK ONpeesieT PeKUMBI
Tepmuueckoit 0o6padotku cranu 110I'13J1, mpaBuiIbHO 1enaeT 3aKII0UYeHre O KaUueCTBE IeTaIH
MOCJIe MMPOBEACHHON TepMUYECKON 00paboTKe;

- OIICHKA «HE 3aYTEHO» BBICTABJISIETCS CTYACHTY, €CIIH CTYACHT HEMPAaBUILHO BEIOMPAET PEKUMBI
TepMUYECKON 00pabOTKH, HE MOXKET OMKUCATh MPEBPAIEHHUS, TPOUCXOISIINE B CTAJIA ITPU HArpeBe
U OXJIQXKICHUHN

JenoBasi urpa Ne 2
Mo JUCHUIIJIMHEC «HepCHCKTI/IBHBIC MaTcpuaib»

1 Tema (mpodJiema): BpicokoTemmiepaTypHble MaTEpHUabI. ..

2 Konnenuus urpsi: Ha 3aBoj1 MOCTYNWIM JETalM BBIIIEAIIETO U3 CTPOS Ta30TypOUHHOTO
JIBUTATENs: pabouas JonaTka TypOHHbI, TpyOa TeIT000MEHHHKA, IeTallb KOpIyca TypOUHEI.
Heobxoammo ycTaHOBUTH MPUYMHY BBIXOJIa arperara u3 CTPosi, IJIsl BRITTOJIHEHHSI ITOCTABIICHHON
3a/1a4ll PEKOMEHIYETCS HCCIEI0BATh MUKPOCTPYKTYPY, BBISIBUTH MUKPOJAC(PEKTHI.

3 Poun:

- ... HadanpHUK [[3J] MammHoOCTpONTENHHOTO 3aBOJIA;

- ...MHXXEHEpbI-UCCIIeI0BaTENH;

4 Oxxuaaemblii (e) pe3yabTar (bI): JAeaeTcs 3aKJII0OUEHUE O TPUYMHAX BBIXOJIa arperara u3 cTpos
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- OIICHKA «324TEHO» BBICTABIISIETCS CTYACHTY, €CIIU CTYJEHT 0€3 OIMOOK OMUCHIBACT
MHUKPOJE(HEKTHI;

- OIICHKA «HE 3aYTCHO» BBICTABJISICTCS CTYJICHTY, €CJIH CTYICHT JOMyCKAeT rpyOble OITMOKH MPHU
YCTaHOBJICHHH MTPUYHH BBIXOJIa arperara u3 CTposl.

Oo0pa3ubl BONpocoB U3 PoHIAa TECTOBBIX 3aJaHUI

Tema: «3HOCOCTOIIKHE MAaTEePHUAJIBD

3amanue Ne 1

1. Hudpsr B mapkupoBke Matepuana Al'-1500 yka3bpiBaroT:

a) mpeJes MPOYHOCTh; 0) JaBJICHUE TIPECCOBAHMS; B) YIAPHYIO BA3KOCTb.
2. Haknen 3akanenHoi cranu 110I'13J1 obecieunBaeT TBEPAOCTD:

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

3. 3HOCOCTOMKOCTH 00ECIIeUnBaET:

a) BBICOKAs MIIACTUYHOCTH; 0) BHICOKAs TBEPAOCTH; B) HU3Kasl TBEPIOCTbD.

3aganue Ne 2

1. I3HOCOCTOMKOCTh 00€ECIIEUNBAET:

a) BBICOKUH KO3 PUITMEHT TpeHHUs; 0) BbICOKas yJIapHas BSI3KOCTh; B) HU3KUH KO PUITUECHT
TPCHHS

2. Xummnueckuii coctas ctanu HIX 15:

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

3. I'padut AI'-1500 pabotocriocobeH mpu Harpy3Ke:

a) no 10MIIa; 6) no SMlIla; B) no 2MlIla.

3ananue Ne 3

1. 3HOCOCTOMKOCTE OOEcIIeunBaeT:

a) BBICOKAs TBEPJOCTh; 0) BHICOKAS IUIACTUYHOCThD; B) BBICOKUN KOA(PGUIIUEHT TPEHUS.

2. byksa «I1I» B mapkupoBke ctanu IIIX15 yka3biBaet:

a) [IUTAKOBBIM TeperuiaB; 0) MapUKONOIIIUITHUKOBAS CTallb; B) CTaNlb JUIsl U3TOTOBJICHUS IIIAPHUPOB.
3. I'paput AT'-1500 paGoTocrnocobeH npu CKOPOCTSIX CKOJBKEHUS:

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

Tema: «KoMno3uiuoHHbIie MaTepuaIbby

3ananue Nel

1. Tnamerp Hanonnutenss KM He nmpeBblmaer

a) 10 mxm; 6) 100MkM; B) IMM

2. Kakumu crienmaiabHBIMU CBOMCTBaMHU 001a1atoT AucnepcHoynpodyHeHHble KM Ha
METAJNINYECKON OCHOBE?

a) U3HOCOCTOMKOCTBIO; 0) BHICOKOM MPOYHOCTHIO; B) KaPOIPOUHOCTHIO

3. VI3 TBepIbIX CIUIAaBOB M3TOTABIMBAIOT

a) feTany aHTU(GPUKIIMOHHOTO Ha3HaYeHUs; 0) AeTanu GpUKIIMOHHOTO Ha3HAYEHUS; B)
MeTaI000padaThIBaIOLINI HHCTPYMEHT

3amanue No2

1. Kakue BeniecTBa 00bIYHO UCIIONIB3YIOT B KauecTBe MaTpuiisl KM?

a) MpoYHbIe; 0) MIACTUYHBIE; B) )KECTKHE

2. Pabouas Temneparypa CUTAJUIOB JOCTUTAET

a) 800°C; 6) 1000°C; B)1200°C

3. Ilpu kaxoil jyuHe nuckperHoro BojgokHa KM Ha ero ocHOBE MMeeT MPOYHOCTb, OJIM3KYIO K
npouHoctd KM ¢ HenpepbIBHBIM BOJIOKHOM?

a) li=lkp; 6) li>2lkp; B) li>5lkp
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3amanue Ne3

1. Kakwue BemecTBa UCIMONIb3YIOT B KAY€CTBE HATIOTHUTEIIS?

a) IPOYHbIe; 0) MIIACTUYHBIC, B) BI3KUE

2. Kakyro MaTpuily IMEIOT CUTaJIIbI?

a) METAJUNIMYECKYI0; 0) CTEKIITHHYIO; B) YIVIEPOAHYIO

3. Yo Takoe lkp?

a) MUHUMaJbHas IJIMHA TUCKPETHOTO BOJIOKHA, IPU KOTOPOK MaKCUMAaJIbHOE 3HaUE€HHUE ero
HaTPSOKEHUS PaBHO HAMPSHKCHUIO B HETIPEPHIBHOM BOJIOKHE; O )MaKCUMAaJIbHAS JUTMHA JUCKPETHOTO
BOJIOKHA, IPU KOTOPOM MaKCUMaJIbHOE 3HaY€HUE €ro HaIPSHKEHUS. PaBHO HAPSHKEHUIO B
HENPEePBIBHOM BOJIOKHE; B) JUTMHA JUCKPETHOTO BOJIOKHA, IPU KOTOPOH MaKCHUMaIbHOE 3HAYCHHE
€ro HanpsKeHUs PaBHO HAIPSHKEHUIO B HEMPEPHIBHOM BOJIOKHE

Tema «TuTanoBble cIVIABBDY
Nel
1. a-crabmim3aTopsl — 3TO:
a) JIEMEHTBI, MOBBIMIAIOLINE TEMIIEPATypy NOTUMOP(GHOTO MpeBpalleHus TUTaHa,
0) DJIEMEHTBI, TOHIKAIOIIUE TEMITepaTypy MOJIUMOP(HHOTO IPEeBpaIICHUS TUTAHA;
B) 2JIEMEHTBI, MAJIO BIMSIOIINE HA TEMIIEpaTypy MOJIUMOP(HOTro MpeBpalieHus TUTaHa.
2. TUTaHOBBIC CIIABBI C MAPTEHCUTHOW CTPYKTYPOH :
a) 00J1aal0T TOCTaTOYHOM MIIACTUYHOCTHIO;
0) 00a/1at0T OYEHb BHICOKOW TBEPIOCTHIO;
B) 00J1aJ1al0T OY€Hb HU3KOH TIACTUYHOCTBIO.
3. BeibepuTe Mapku TUTAHOBBIX CILJIABOB:
a) OT4, B93;
0) 4201, OT4-1;
B) BT20, B9S.

Ne2
1. f-crabunusatopsl — 3TO:
a) AJIEMEHTBI, OBBIIIAOLINE TEMIIEPATyPy MOJIUMOP(PHOTO NPEeBpALICHNs TUTAHA;
0) AJIeMEHTBI, MOHMIKAIOLIUE TEMIIEPATypy NOJUMOP(HOT0 NpEeBpaIIeHNs TUTAHA;
B) 3JIEMEHTHI, MaJIO BIMSIONIME HAa TEMIIEPATYpy NOTUMOP(HOTo NMpeBpalleHus: TUTAHA.
2. Temmeparypa NpoCTOro OTXKUTa o+ STUTAaHOBBIX CIIABOB OOBIYHO COCTABJISIET:
a) 730-800°C;
6) 500 - 600°C;
B) 1000-1100°C.
3. BoibepuTe Mapku TUTAHOBBIX CIIJIABOB:
a) OT4, B93;
0) 4201, OT4-1;
B) BT20, B9S.

Ne3
1. HEUTpaIBHBIEYIIPOYHHUTEHN — 3TO:
a) DIIEMEHTBI, MOBBIIIAIOLINE TEMIIEPATYPY MOJIUMOPGHOTO MpEeBpalleHUs TUTAHA;
bB) aneMeHnThI, mOHMKAIOLIME TEMITEpaTypy NOJUMOP(GHOTO MpeBpallleHus TUTaHa,
B) anemeHTsI, Masio BAMSIOIIKE HA TEMIIEpATypy MOJTUMOP(PHOTO NPeBpaleHNs TUTaHa
2. . TemnepaTypa HETIOJIHOTO OTKUTA CIIJIABOB OOBIYHO COCTABJISET:
a) 730-800°C;
6) 450 - 650°C;
B) 1000-1100°C.
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3. Ilepexoq OT a- K @”-CTPyKType B TUTAHOBBIX CILIABAX COMPOBOKIACTCS:

a) YMCHBIICHUCM IINIACTUYHOCTH CIIJIABOB W ITOBBIIICHUCM HUX NPOYHOCTH U TBCPAOCTHU,
0) yMEHbILIEHUEM MPOYHOCTH U TBEPJIOCTH CILJIABOB U MOBBILICHUEM UX MJIACTUYHOCTH;
l[) MEXaHMYeCKHE CBOMCTBA MPAKTUYICCKH HC UBMCHAKOTCA.

IIpumepsnl TeM npe3eHTANUI

1. OcobeHHOCTH U XapaKTEPUCTUKU COBPEMEHHBIX METAJUIOB M METAJUTMYECKUX CIJIABOB.
Mertanisl U criiaBsl ¢ 0COOBIMU CBOMCTBAMHU.

M3HOCOCTOMKHE MaTeprabl

BeicokoTeMnepaTypHble MaTepUallbl

CrnaBbl ¢ 3aJaHHBIMH (PU3UYECKHMHU CBOWCTBAMHU

AmMopdHbIe MaTepuabl, CBOICTBa, 06J1aCTh IPUMEHEHHS

Marepuansi ¢ 3pdhexrom namsaTa GopMel

CoiicTBa u 00J1aCTh IPUMEHEHHUSI MOHOKPHCTAIIMUECKUX MaTepHaoB

Hcnonp30BaHne KOMIO3UIIMOHHBIX MaTEPUAIOB KaK 3aMEHHUTENCH TPAIUIIMOHHBIX METAJUIOB
10 [TprMeHeHre HAHOTEXHOJIOT M JJIs TOJTy4YE€HHUS! HOBBIX KOHCTPYKIMOHHBIX MaTepHaloB

11. HanpaBnenust MoauQuKanuy H3BECTHBIX MaTepPHAaJIOB

CoNoORW N



