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1.Ilesu ocBOEHUS AUCHUNJIMHBI
K ocHOBHBIM 1esiM 0CBOCHHMS TUCHUIUIMHBI «CrienuaJbHble IJ1aBbl TEXHOJIOTHHI
MaTepHaJIOB» CIEAYyeT OTHECTH:

— TIOJITOTOBKA CTYJCHTOB B COOTBETCTBUM C KBAIN(UKAIIMOHHONW XapaKTEPUCTUKOM
OakasiaBpa 1Mo HanpaBJICHUIOK JIEATEIHHOCTH B 00J1aCTH COBPEMEHHOTO MaTEePHAIIOBEICHUS,
CO3/IaHUsI HOBBIX MaTE€PUAJIOB, UCCIEIOBAHUS UX CTPYKTYPhI U CBOMCTB, pa3padOTKU
TEXHOJIOTUU UX MOJTYYCHUS, KOHCTPYUPOBAHUS MAaTEPUAJIOB C 33/IaHHBIMU CBOMCTBAMHU.

— ¢opMUpOBaHUE 3HAHUH O COBPEMEHHBIX METOJIaX UCCIICIOBAHUS CTPYKTYPBI U CBOHCTB
MaTepuajgoB JJs PEIICHHUS MaTepHAOBEAYECKUX 3aJad [0 U3YYEHUI0 U  CO3JIaHUIO
MEePCIEKTUBHBIX (DYHKIIMOHAIBHBIX MaTepUaIOB

K ocHOBHBIM 3a1auaM OCBOCHHS NUCHHUILIMHBI «CllenrajibHble I1aBbITEXHOJIOTHHI
MAaTepHuaoBy CleAyeT OTHECTH:

-hopMHpOBaHUE MIPEACTABICHUN O COBPEMEHHBIX MOAX0AaX B 00JIaCTH CHHTE3a
(hYHKIIMOHATBEHBIX MaTEpUAJIOB C 3aJJaHHBIMH CBOMCTBAMU;

-(hopMHUpPOBaHKE MPEACTABICHUHN O MPUHIIUIIAATIBLHBIX OCHOBAX, MPAKTHUYECKUX
BO3MOJKHOCTSIX ¥ OTPAaHHUYCHUSIX COBPEMEHHBIX METOJIOB MCCIIEIOBAHUS (PYHKIIMOHATBHBIX
MaTepHasoB;

-03HAKOMJICHHE C almapaTypHBIM OCHAIIIEHUEM U YCITOBUSIMH MPOBEICHUS COBPEMEHHOTO
AKCIIEPUMEHTA, MPOIIECCAaMU MHTEPIPETALNN U OTICHUBAHUSI SKCTICPUMEHTAIBHBIX JTAHHBIX,
MOJTYYCHHBIX METOJaMHU PEHTTeHOTpa(uH 1 FIEKTPOHHON MUKPOCKOIINH, a TAK)KE OBJIA/ICHHE
HaBBIKAMHU KOMIIJIEKCHBIX HCCIICIOBAHUMN, UCTIBITAHUA W TUAarHOCTHKH MaTEPHAJIOB;

-(hopMHUPOBaHKE MPOTHOCTUYECKOTO MOHUMAHUS (PyHIAMEHTAIBHBIX TIPOOIEM U
MPAKTUYECKUX METOJOB X PEIICHUS B 00JaCTH COBPEMEHHOTO MaTepHUAJIOBEACHMUS;

-TI0JTy4eHHEe 3HaHUM B 00J1aCTH HCCIIeI0BaHuUs CTPYKTYpPBI, COCTaBa U (PU3HKO-
XMUMHYECKUX CBOMCTB (PYHKIIMOHAILHBIX MaTePUAIIOB.

1. Mectro mucuumiuabl B cTpykrype OOII 6akanaBpuara.

B yuebHoM mnane nucnumuinHa «CnenuajbHble [JIaBbl TEXHOJIOTHH MATEPHAJI0OB»
OTHOCHUTCSI K UUCITY y4eOHBIX JUCHUILIUH MO BBIOOPY cTyAeHToB yacT b.1.3 u gaer crynenram
3HAHMS O HOBBIX MEPCIEKTUBHBIX (PYHKIIMOHAIBHBIX MaTepuanax, TeXHOJOTUN UX MOTydeHUS U
COBPEMEHHBIX METOJaX UCCIIEJIOBAHMSI CBOMCTB, a TAK)KE€ MAaKpPO-, MUKPO U TOHKON CTPYKTYpPBI
MaTepHajIoB C MPUMEHEHUEM DPEHTIeHOTrpaduu U 3MEKTPOHHON MUKPOCKOIIUU U IPYTHX
METO/I0B UCCIICIOBAHUS MAaTEPUAJIOB.

Kypc «CnenuajbHble rJaBbl TEXHOJOTHM MAaTePUAJIOB» OCHOBBIBACTCSA Ha 3HAHUSX,
MOJIyYEHHBIX U3 KYPCOB: «Dusukay, «XuMHS MaTepuanoB», «Bbicmias maTemarukay,
«TexHonmornyeckue MPOIECCHl MOJydeHUsT U 00paboTKM MarepuanoB», «Teopus cTpoeHus
MaTepHuasoBy, «MeTtannndeckue MaTepUab», «Hemerannuyeckue MaTepuabl»,
«KomMmnozunnonusie MaTepuaibl», «MeToapl MOAETUPOBAHUS CTPYKTYPhI U CBOWCTB MaTEpHUasoOB
u wm3genuity, «HaHomarepuanbl W CIOCOOBI WX TOJNYYEHHUS», W SBISIETCS OJHUM U3
3aKJIIOUUTENBHBIX KYpPCOB MPOTpaMMBbI M0 AaHHOMY npoduino. CBeAeHus, u3jgaraeMble B Kypce
«CnenuajbHble TJaBbl TEXHOJOTHM MATEPHAJIOBY, HEOOXOJMMBI JUIsl BBITIOJTHEHHS
CTYICHTaMH BBITYCKHOW KBaNU(UKAIMOHHOW paboTel. [lockonbky naHHas AUCHUILIIMHA
YUTAETCS HA YETBEPTOM KYypCE€ B CEAbMOM CEMECTPE HEMOCPEACTBEHHO NEPEN BBINOJIHEHUEM
BBINTYCKHON Pa0OTHI, JEKIMOHHBIE U CEMHHAPCKUE 3aHATHS JAHHOTO Kypca JOJDKHBI OBITh B
3HAYUTENIBHON CTENEeHW OPHEHTUPOBAHBI HA BO3MOXKHYIO TEMAaTHKy AWIUIOMHBIX paboT u
MIPU3BaHbI IOMOYb CTYACHTaM B IMOCTAHOBKE SKCIIEPUMEHTA U BHIOOPE METOI0B UCCIICIOBAHHUSL.

2.IlepeyeHb IUIAHMPYEMBIX pPe3yJbTATOB O0y4YeHUS] MO JAUCHUILUIMHE (MOIYJI0),
COOTHECEHHbIE € IJIAHUPYEMBbIMHU pe3yJIbTaTAMHU OCBOCHHS 00pa30BaTeJIbHOI MPOrPAMMBI.
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B pesymbraTe OCBOEHHMS JUCHUIUIMHBI (MOAyNsi) y oOydarommxcs (GopMupyroTcs
CIICAYIOIINE KOMIETEHIIUH U JIOJDKHBI OBITh JTOCTUTHYTHI CIEAYIOIINE PE3YNIbTaThl O0ydeHHUs KaKk
sTan (OPMUPOBAHHS COOTBETCTBYIOLINX KOMITETCHITHIA:

B pesyasbTare
OCBOCHMUA
Kon o0pa3oBaTe/IbHOM IlepeyeHb miIaHUpPyeMbIX
KOMIIeTeHIIUH NPOrpaMMblI pe3yJIbTaTOB 00y4YeHHsl 10 JUCIUILIHHE
o0yuyarmuiicsi 10J15KeH
o0JaxaTh
YK-1 Crniocoben NVYK-1.1. Ananusupyer 3anady, BbLACHAS €€
OCYILIECTBIISITh MOKCK, | 0a30BbIE COCTABJISIONINE
kputnuecknii  aHamm3  u | UYK-1.2. OcymecTBisieT MoucK, KpUTHYECKH
CUHTE3 uHbopMaluy, | OLIEHUBAET, 0000IIaeT, CUCTEMATU3UPYET U
MPUMEHSATh  CHCTEMHBIN | paHXXupyeT HHGOpMalnio, TpeOyeMyto s
MOAXOJA JJIsi  pEeUIeHMs | pelIeHHsl TOCTaBJICHHOM 3a1auu
TIOCTaBJIEHHBIX 3a7a4 NYK-1.3. PaccmarpmBaer U Tmpemiaraer
panuoHaIbHbIE BApUAHTHI pereHus
MOCTABJIEHHOM 3a/1a4M, UCIIOJIb3YS] CHCTEMHBIN
HOJIXOJA,  KPUTHYECKH  OLIEHUBAeT  HX
JOCTOMHCTBA U HEIOCTATKU
YK-6 Crniocoben NYK-6.1. Mcnonb3yeT HHCTPYMEHTBI U
YIIPaBJIATh METO/Ibl YIIPaBJICHUSBPEMEHEM TIPU
CBOMMBPEMEHEM, BBINOJIHEHUH KOHKPETHBIX 3a/1a4, IPOEKTOB,
BBICTpauBaTh IpU JOCTHKEHUH NIOCTABJIEHHBIX LieeH
MpEeaIn30BbIBATh NVYK-6.2. OnpenensieT IpuopUTETHI
TPAaEKTOPUIOCAMOPA3BUTHS | COOCTBEHHOH IEATEIBHOCTH, TUYHOCTHOTO
Ha OCHOBE IPHUHIUIIOB | Pa3BUTUA U NPO(HECCUOHAIBHOIO POCTa
oOpazoBanusi B Teuenne | UYK-6.3. JleMOHCTpupyeT TOTOBHOCTh K
BCEH KU3HU IOCTPOEHHUIO NPO(ECCHOHANBHON Kapbepbl U
OIIpE/IEICHUIO CTpaTeruu
npo(eCCHOHATBHOIO Pa3BUTUSI Ha OCHOBE
OLIEHKHU TpeOOBaHMI  pBIHKa  Tpy.aa,
IOpPEUVIOKEHU  pblHKa  00pa3oBaTebHbIX
ycayr U C  yd4yeToM  JIMYHOCTHBIX
BO3MO’KHOCTEH U MpeArnouTeHUH
K-1 Cnocoben NIIK-1.1 3naer: wenum U 3ajgadu
BBITIOJIHATh KOMIIJIEKCHBIE | TPOBOJUMBIX HCCIIEI0OBaHMM, METOIbI
UCCIIEJOBaHUS U | IPOBEJICHUs SKCIEPUMEHTOB U HaOJIOJCHUH,
UCTIBITAHUSA ~ MaTepuaioB | 0000ImeHuss U 00paboTKU HHPOPMALIUY;
(u3nenwmii), oOpabaTbIBaTh, NIIK-1.2 Ymeer: IIPOBOAUTH
aHaJM3UPOBATh U | HAONMIOJEHU M U3MEPEHUs, COCTaBIATh
MPECTABIATh PE3YAbTATHl | OTYETHI IO  PE3yNbTaTaM  IMPOBEACHHBIX
HCCIIEI0BaHUI JKCIIEPUMEHTOB, o0OpabaTbIBaTh u
IIPEJICTABIISITh IIOJTyYE€HHBIE PE3YJIBTAThI;




NIIK-1.3 MmeeT HaBBIKM MPOBEJCHUS
u3MepeHuii W HabmopeHuil, 00paboTKU
pe3yNIbTaTOB,  COCTaBIEHUS  OTYETOB W
MPEJICTABICHUS MTOJTyYCHHBIX JTaHHBIX

MK-2 Crniocoben WIIK-2.1 3HaeT: MeTaNIMYeCKHEe U
OCYIIECTBIISTH HEMETAUTMYECKHEe  KOHCTPYKIIMOHHBIE U
BBEIOOD MaTEepHAJIOB U WHCTPYMCHTAIILHBIC MaTEPHAIIBI, UX CBOWCTBA,
TEXHOJIOTUYECKUX | CIIOCOOBI  yIIPOYHEHUS, TEXHOJOTHYCCKHE
MIPOIIECCOB JUIS | BOBMOXXHOCTH ~ TEPMHYECKOH  00paboOTKH,
TTOJTyYCHUS 33JJAaHHOTO | METOIBI ITPOBEJICHHS CTPYKTYPHOTO aHAIHM3a
KOMIUIEKCA CBOHCTB OTIPEICIICHUsT  AKCIUTYyaTallHOHHBIX CBOWCTB

JIeTae 1 THCTPYMEHTOB
NIIK-2.2 Ywmeer: BBIOWpATh

MaTepuaibl JJs JeTaleld MalluH, IPUOOPOB U
MHCTPYMEHTOB, BUJI TEPMUYECKON 00pabOTKH,
IPOBOJAUTH CTPYKTYpPHBIH  aHaIU3 |
U3MEpEeHUs] ToKa3aTeslel, XapaKTepU3yILUX
AKCIUTyaTallMOHHbIE CBOMCTBA JETalel U
MHCTPYMEHTOB, YCTaHaBJIMBAaTh MPUYUHBI HX
OTKJIOHEHUS OT 3aJJaHHBIX TApaMETPOB;
UIIK-2.3 UMmeer HaBbIKu: BbIOOpa
MaTepuasIoB JJs PAa3NIUYHBIX H3JENUN, BUJ

TEPMUYECKON 00paboTKH, MIPOBEICHUS
CTPYKTYPHOTO aHam3a, W3MEpEHUS
ToKa3aTese, XapaKTEePU3YIOIIUX

AKCIUTyaTallMOHHbIE CBOMCTBA J€Talel U
WHCTPYMEHTOB, YCTaHABJIMBATh MPUYMHBI HUX
OTKJIOHEHUS OT 33/IaHHBIX TTAPaMETPOB

4. CTpyKTYpAa U COfep:KaHue TN CHUTIIUHBI.

OOmiasi ~ TPyIOEMKOCTh  JUCHUIUIMHBI ~ COCTaBIsieT 4  3a4eTHBIX  CJMHHUII,
T.¢.144akanemMudeckux yacoa (13 HuX 90 4acoB— caMOCTOSITE/IbHASI paboTa CTYACHTOB).

Paznenbl AMCIUTUIMHBL H3YYalOTCSl HA YETBEPTOM Kypce B BOCBMOM cemectpe. JIekium —
lyuac B Hememo (18 wdacoB), cemuHapckue 3aHATHS 2 dYaca B Heaento (36 yacoB)
caMmocTosTeNbHas padboTa cTyaeHToB-90 yacoB, (opma KOHTpOJIT —3K3aMEH

CtpykTypa ¥ colepkaHue JUCHUIUIMHBI «CneyuanvHvle 21a8bl  MEXHOIO02UU
Mamepuanoe» 1o CpoKaM U BUIaM pabOThI H3JI0KEHbI B [IpunoskeHun A

Conep:xanue pa3iesoB IHCHHUILINHBI.

Tema 1. BBenenne. KoHCcTpyKIIMOHHBIC B (PYyHKIHMOHAJIBHBIC MAaTePHAJIbI.
B3anmMocBs3b cTpyKTYyphI U cBOWCTB. BemecTBo, (aza, matepuan. HennueiHOCTS

OTKJIMKA U CBOMCTB (ha3 B coziaHuu "yMHBIX" MaTepuasioB. CTpyKTypHasi UepapXusi MaTepHasoB.
Knaccugukamnus nedexToB, NOJTUKPUCTAIIIBI - MUKPOCTPYKTYpa, KpUCTAJIIMUECKasi CTPYKTypa,
JIOMEHBI, TEKCTYpa, CTPYKTYpa Ae(PEeKTOB, TOUEUHbIE T€PEKThI, MPOTHKEHHBIC Te(PEKTHI,
IpaHUIIBI pa3fiena, Mopbl, CTPYKTYPhl KPUCTAIOTpauuecKoro cIBUra, Ae(heKThl yakoBKH,
B3aUMO/IeHCTBHE Ae(hEeKTOB



Tema 2. IlepcnneKTHBHBICEKOHCTPYKIMOHHbIE MAaTePHAJIbl U TEXHOJIOTHH
MOBBIIICHUS] UX CBOMCTB.

Meraninveckue U HeMeTaUINYeCKHe MATEPHAJIbl B
MAIIMHOCTPOeHUH. MeTO1010THsI BBIOOpa MaTEPUAIOB B MALLTMHOCTPOCHUH.

Pu3NKO-XUMHUYECKHEe OCHOBBI YIIPOYHEHHUS METANINYEeCKHX MaTepHajioB

MexaHu3MBbI YIIPOYHEHHUS] METAIHYECKUX MAaTePHAJIOB. [[MCIOKAIIMOHHOE
ynpouHenue craneit. Jlepopmanmonnoe ynpounenue. TBepAopacTBOPHOE YIIPOUHEHUE.
3epHOrpaHudHOE yrpoyHeHue. Tepmuueckoe ynpounenue. Tepmoaedopmanmontoe
YIPOYHEHHUE.

IlepcnekTHBHBIE TEXHOJIOTHYECKHE PHEMbI OBBIIEHNS MeXaHUYeCKUX CBOWCTB
KOHCTPYKUMOHHBIX cTajeil. Tepmomexannyeckas oopadotka (HTMO, BTMO).
MapTeHCUTHOCTAPEIOIINE CTaJIH.

OcCHOBBI palMOHAJBHOrO0 BbIOOPa MeTOAAa YNPOYHeHMs. [IpUUMHBI CHIDKEHUS
paboTOCTIOCOOHOCTH  MaTepHajla:  yCTaJlOCTHOE  pa3pyllleHue, XpYyHNKoe  paspylleHHe,
(GPUKIMOHHBIA HW3HOC, a0pa3suBHBIM M3HOC, KOHTAKTHAasl YCTAJIOCTh, (PETTUHI—KOPPO3HUs,
CXBaTbIBAaHUE U 3aeJJaHHe MOBEPXHOCTEH TpeHHs. Marepuanbl U METOJbI UX YIMPOYHEHUS MpPU
Pa3IMYHbIX BUJAX HATPY3KHU JeTajei.

MeToabl IOBEPXHOCTHOIO YIIPOYHEHHS JIeTaJiei

MexaHndecknue MeTO/Ibl IOBEPXHOCTHOIO yIpoYHeHUs Aetanenl[pumenenne
MTOBEPXHOCTHOTO HaKJIeNa B MalIMHOCTpOoeHUH. CyIITHOCTh YIIPOYHEHHS MIIACTHYECKUM
nehopMUPOBAHUEM.

XUMHUKO-TEpMHUYECKas yITPOUHSIIOIIas 00padoTka. MeTo bl OTAEI0OYHO-YITPOUHSIOIICH
XUMUYECKON 00paboTKu AeTaneld MannH. Hachlmenne moBepxXHOCTH cTallel pa3TnIHbIMU
3JIEeMEHTaMU. Y IPOYHEHNE METOAAMU SJIEKTPOJIUTHYECKOTO OCAXKIACHHUS U PACTBOPEHUS.
VYIpouHeHMe ¢ CO3/ITaHUEM IIJIEHKH Ha MIOBEPXHOCTH.

[ToBepxHOCTHAst TepMuUueckas oOpaboTka.[loBepxHOCTHOE YIPOUHEHHE 3aKaTKON
TOKaMH BbICOKOM yacToThl. [[l1a3MeHHasi MOBEpXHOCTHAA 3aKayika cTtajiei. JlazepHas
MoBepXHOCTHasA 006paboTka. JlazepHas 3akaika U3 TBEPAOTO U KUIKOTO cocTosiHus. CTpyKTypa
MMOBEPXHOCTHOTO cios.JIazepHas 3akajika cTajieil U THTAHOBBIX CILJIABOB.

YnpouyHeHHe MOBEPXHOCTHOTO ciios HaraBkoi.CyniHocTh HaraBku. Kinaccuduxarms
HaIUTaBOYHBIX MaTtepuanoB. Kinaccuduxaius crnocoOOB HAMJIaBKHU.

INazorepmuueckoe HanbiieHue. Kiaccuukanys BUIOB ra30TEPMUUYECKOTO HAMBUICHHUS.
Marepuainsl Ui ra30TEPMUYECKOTO HAMBUICHUS. ['a30IIIaMEHHOE U Ia303JEeKTPUYECKOe
HarnbuleHue. J{yroBasi 1 BbICOKOYacTOTHas MeTaum3anus. CyllHOCTb IJIa3MEHHOTO HAIMbUICHUS.
TexHOoN0rusl M1a3MEHHOTO HaNbIJICHUS.

BakyyMHO€ HOHHO-TUIa3MEHHOE YIIPOUHEeHHE. BakyyMHOE HOHHO-IIJIa3MEHHOE
ynpouHeHue. MonHoe pacnbuieHre. MarHeTpoHHOE pacIbUICHHE. .

DIEKTPOUCKPOBOE HaHECEHUE NOKPBITUI. CYyITHOCTh IIPOLIECCa ANEKTPOUCKPOBOIO
nerupoBanus. [lapameTpsl 31eKTPOUCKPOBOTO JerupoBanusi. CBoiicTBa mOKpeITUid. O6IacTh
3pPEKTUBHOTO MPUMEHEHUS SJIEKTPOUCKPOBOTO JIETHPOBAHUSL.

WNonnas nmnnanrtanys. MlonHoe neruposanue (umrianTanus). CylniHOCTh npoliecca
MOHHOU umIianTauuu. [Ipoueccel, mpoTekaronye Npyu HOHHOW UMIUIAHTAlUH METaJUTMUYECKUX
mutieHel. [TapameTpsl mporecca HOHHON UMIIIaHTaMi. OCOOEHHOCTH UMITJIAaHTALUM HOHOB
ra3oB 1 MeTajuioB. CTpyKTypa OBEPXHOCTHBIX CJIOEB METAJUIMYECKUX MUILIEHEH 1OCIIe
uMIUIaHTaud. CBOMCTBA UMIUIAHTUPOBAHHBIX KOHCTPYKIIMOHHBIX METAIUNIMYECKUX MATEPUAIIOB.

MarautHoe ynpo4HeHHe aeTanei



OnektpoMarauTHoe mosie. Kiaccupukanus METoq0B MarHUTHOM 00paboOTKH. MeToabl
00pabOTKM MOCTOSIHHBIM MarHUTHBIM TI0JIEM. MeETOJbl MMITYJIbCHOW MAarHuTHOH 0O0paboOTKH.
[lepcnekTHBHBIE METO/IbI UMITYJIBCHOM MAarHUTHON 00pabOTKH.

Tema 3. CoBpeMeHHbIe MeTO/IbI HCCIeJOBAHUS NMEPCIIEKTUBHBIX KOHCTPYKIMOHHBIX
U (PYHKUHMOHAJBHBIX MaTepHAJIOB

AnnapaTypHoe OCHAIllEHHE U YCIOBUSIM IIPOBEICHUS COBPEMEHHOT'O SKCIIEPUMEHTA.
WHuTepnperanyu pe3yabTaToOB UCCIEA0BAHUS U OLIEHUBAHUE IKCIIEPUMEHTANIBHBIX JAHHbIX.
[IpuHIMIMATBEHBIE OCHOBBI, IPAKTUYECKHE BO3MOKHOCTU U OIPaHUYEHUSI COBPEMEHHBIX
METO/I0B UCCIIEIOBaHUs (PYHKIIMOHAIbHBIX MAaTEPHUAJIOB

Tema 4. IlepcnieKTUBHbIeHEOPraHu4YecKne PYHKIHOHAIbHbIE MATEPHAJIbI
TeXHOJIOTUH MX MOJIYyYeHH S

Tuns! (GyHKIMOHANBHBIX) MaTEpUAIoOB (II0 COCTABY, CTPYKTYpPE, CBOMCTBAaM U 00J1acTsIM
MPUMEHEHUSI, MHOTO(QYHKIIMOHAIbHbIE MaTepuaibl). OU3NKO-XUMHUYECKUE MPUHLHUIIBI CO3JaHUS
HOBBIX MaTepUAJIOB C 3aJJaHHBIMU CBOMCTBAMM U TEXHOJIOTHM X MOJIYy4EHUS.

1. Hanocucremsr.

JlucniepcHble U ynbTpaJgucepcHble MaTepualibl. HaHOCTpyKTypHBIE MaTepHaibl Ha
METAJUIMYECKON U KEPAMUYECKON 0CHOBE. DPU3UKO-XUMHUYECKHUE OCHOBBI
HaHOAdexTa. l[poayKThl HAHOTEXHOJIOTUU: HAHOYACTHUIIbI, 00bEMHbIE HAHOMATEPHUAIIbI,
00BbEMHBIE HAHOCTPYKTYPHUPOBaHHBIE MaTepraibl, 00bEMHbBIE MaTepUabl C HAaHOJ00aBKaMH,
00BbeMHbIE HAHOPPAarMEHTUPOBAHHBIE MaTEPUAIIBI.

Hanotexnonorun. TpafuIMOHHHBIE U COBPEMEHHBIE TEXHOJIOTHH MOTy4YEHUs
YIIBTPAAUCIIEPCHBIX MaTEPHAIIOB (METOAbI XUMUYECKOW TOMOT€HU3AINH, HEPABHOBECHBIE
METO/Ibl, METO/Ibl, OCHOBAHHBIE HA CHHEPTeTUKE XUMUYECKOTO U (PU3MUECKOTr0 BO3EHCTBYS,
MEXaHUYECKUE U (PU3NKO-XUMHUYECKHE MPOIECCHI AUCTIEPTUPOBAHMS U CMEIICHUS
MopomIkoB. ). CBepXObICTpas 3aKajaKka, BRICOKOIHEPreTUIecKoe 1ehOPMUPOBAHNE U
MEXaHOAKTHBAIIMS KaK CIIOCOObI MOTy4Y€HUs HAHOCTPYKTYPHOIO COCTOSIHUSL bronHXeHepHBbIii
MOTEeHIIMAT 00bEMHOT0 HaHOMaTepHarna,

2. Crekiio u amop(dHbIC MaTepHaITBI

Amop@dHOe cocTosiHIE U pa3IMYHbIEe OTNpeesieHus CTeKIa. TepMoaMHaMuUKa mpoliecca
CTeKJIOBaHUs. MeXaHU3MbI CTEKI000pa30BaHus U PACCTEKIOBBIBAHUSI, CTEKJIOKEPaMUKa.
DOMIUpUYECKHE MPpaBuiia KIACCU(PUKAUU KOMIOHEHTOB cTekoJ CTPYKTypa CUIIMKATHBIX U
OopaTHbBIX cTeKOI1. AMOp(dHBIE METAJUIBI U MeTajulndeckue crekia. CTeKIoyriaepo.
BricokouuncTsie cTekia i1l cBeTOBOA0B. DOTOXpOMHBIE cTeKIa. AMOP(HbBIE
MOJIYPOBOAHUKH. CBEpXOBICTpas 3aKalika U MEXaHOAKTUBALIMS KaK CIIOCOOBI MOTy4eHUS
aMOp(HOTO COCTOSIHHSL.

3.ToHKHME MIIEHKU U TOKPBITHS

OcoOble cBOICTBA BEIIECTB B BHJIE TOHKHX IUICHOK, MJIEHKA KaK KOMITIO3UT. MeXaHU3MBbI
OCaXKICHHUA U pocTa. Dnutakcus. KuakodasHas snurakcus, 307b-relb, spin-coating
,camocoOuparommuecs ciaou, rpagosnuTakcusi. [ eTepoCTpyKTyphl ¢ y4aCTHEM MbE303JEKTPUKOB,
CBEPXIIPOBOAIINX KYITPATOB U MAHTAHUTOB C TMTAHCKUM MarHUTHBIM COIPOTUBIIEHUEM.

MeTo bl TOTy4€eHUs TOJICTBIX IIEHOK U MTOKPBITUI.

4. CUHTETUYECKUE KPUCTAILIBI

OcHOBHBIE XapaKTEPUCTUKH KPUCTAJINYECKOTO BELIECTBA: OJJTHOPOIHOCTD, AaHU30TPOIIHS,
CIOCOOHOCTh CAMOOTPaHAThCA, CUMMeTpusi. CBs3b MPOLIECCOB KPUCTAIUIN3ALUH € (Pa30BBIMU
nuarpammamu. MertactaOuibHast v JabuiibHas 30HBI pocTa. MeXaHU3Mbl aTOMHO-MOJIEKYISPHBIX
MPOIIECCOB KPUCTAIUIM3AINY, J{eeKThl KpUCTAIIIIOB, UX BIMUSHUE Ha CKOPOCTH pOCTa rpaHei
KpHUCTaIOB. DHepreTuueckue U Auddy3noHHBIE IPOLIECCH Ha IPaHUIIe pa3/iena KpUCTal-



pocToBasi cpesia. AHU30TPONIHS POCTa, TEPMOJUHAMUYECKUM U KHHETUYECKUI
KOHTpPOJIb. METO bl BBIpAIIMBAHUS CUHTETUYECKUX KPUCTAILIOB.

5. Kepamuka 1 KOMIIO3UTHI

Crpykrypa kepamuku. OnucaHue, SHEpreTH4ecKue BKIIaIbl IOBEPXHOCTU U 00bEMa.
Knaccugukanus kepaMmuueckux MaTepuaioB. Kepamuueckue MaTepuasl ¢ JUAIEKTPHUECKUMH,
MarHUTHBIMH, ONTUYECKUMH, XMMHUUECKUMHU U SACPHBIMU (DYHKIUSAMHU.

Craguu nonydyeHus kepamuku. [loaroroska nopouika (M METOAbI OTYUEHUS
MIOPOIIKOB), TPAaHYJIOMETPHUUECKHUE XapaKTEPUCTUKH, POJIb CPETHETO pa3Mepa U AKTUBHOCTU
MMOBEPXHOCTU, OMMO1alIbHbIE QYHKIIMU paclpeieleHus Tpany 1o pasmepy. Poib
actuukaropos. [IpeccoBanue, KpuBasi IPeCcCOBaHUS, METOIbI TPECCOBAHUS (OHOOCHOE,
M30CTaTHYECKOE, ropAayee U Jp.). MexaHu3Mbl ClIEKaHus CTa/IUU ClieKaHus (MpuUIleKaHue,
OTKpBITAas, 3aKpbITasi HOPUCTOCTh, IEPBUYHAS KPUCTAIIN3ALINs, cOOMpaTeabHas
peKpHCTaIUIM3aIIHs, AHOMAJIbHBIN pocT 3epeH). Mero bl cnekanus. [1lnukepHoe nuThe.
[Tenokepamuka. IlepcriekTHBHBIE KEPAMHUYECKUE KOMIIO3UTBI, KEPMETHI.

6. J{MdIIeKTpUKH, TIOTYNPOBOIHUKN M CBETOM3ITYJAIONTUE STIEMEHTHI

OcHoBHbIE CBOMCTBA TUAIEKTPUKOB. BakHeHIIne TUAIEKTPUUECKUE XapaKTepUCTHKU
MaTtepuanoB. OCHOBHBIE TUIIBI AUAIEKTPUKOB. KprcTanmnieckue CTpyKTypbl IUAJIEKTPUKOB.
Cernero-, be30- ¥ MUPOIEKTPUKHU HA OCHOBE COJIEU U CIIOKHBIX OKCUIOB. JloMeHHas
CTPYKTypa U neTiis rucrepesnca. [Ipakrnueckoe NpuMEHEeHNE TUIIEKTPUKOB. Y CTPOMCTBA
XpaHeHUs! ”HQOPMalLlMU Ha OCHOBE JUAJIEKTPUKOB.

OCHOBHBIE TUIIBI NTOTYITPOBOJHUKOBBIX MaTtepuanoB. Onpeesennsi, 30HHas TeOpus,
coOCTBEHHAas U MpUMeCcHasi MPOBOJIMMOCTH. XUMHUUECKUN COCTaB, aMOP(HbIE OTYIPOBOIHUKH.
Kpucrannmueckue CTpyKTypbl OCHOBHBIX ITOJYITPOBOJHUKOBBIX MaT€pPUAJIOB.
Tepmonnexktpuueckue sapieHud. [[puHIUI 1eHCTBUS OCHOBHBIX MOJTYITPOBOJIHUKOBBIX YCTPOUCTB
(mon, TpaH3uCTOp, TEPMHUCTOP, hoTornemeHT, CHD, nazep, mpeoOpa3zoBaHUEe COTHEUHOM
sHepruu). OCHOBHBIE TEXHOJIOTUYECKUE MPOLECCHI B MOJIYIIPOBOIHUKOBOM TexHHKe. KBaHTOBBIE
TouKH. [IpoOremMbl M TEHASHIIMHY B COBPEMEHHON XUMUU U TEXHOJIOTUH MOJIYIPOBOJHUKOB.
DOTOHHBIE KPUCTAILITBI

7. CynepuoHUKH

Omnpenenennsd. Knaccuueckue cynepuonuku KpucramioxuMuueckrue KpuTepuu
BO3HUKHOBEHHUSI CYIIEPUOHHOT'O COCTOSIHUS TBEPIbIX Tel. HoBbIe THUIIBI OKCUAHBIX HOHHBIX
MPOBOJHUKOB Jlucniepconapl. DIEKTPOHHO-UOHHBIE TPOBOIHUKH. KaToIHbIE 1 aHOIHBIE
MaTepHasbl TUTHEBBIX OaTapeil (Ha OCHOBE KOOAIbTUTOB, MAHTAHUTOB U HUKEJIATOB JINTHUS)
[IpumeHeHue TBEPAbIX AIIEKTPOJIUTOB (B XUMHUYECKUX HCTOUYHUKAX TOKA, B CCHCOPHBIX CHCTEMaX
U TaJIbBaHUYECKUX LEMsX, MPeIHA3HAYCHHBIX JUIsl U3yYEHUS] TePMOJAUHAMUKH TBEPAO (ha3HbIX
peaknuii.) MemOpaHHbBIE MaTEpHAIIbI.

8. CBepXMIpOBOHUKH

Uctopus otkpbiTus ocHoBHBIX BIA0B BTCII. OcoGeHHOCTH KPUCTAIIIOXUMHUH
BBICOKOTEMIIEPATYPHBIX CBEPXIPOBOIHUKOB, MOIUIPUUECKOE ONMUCAHUE U JIOKATbHAs
cTpykTypa. Ocobennoctu ¢pusznueckux cBorcTB. Kpurtnueckue napamerpsl BTCII, cnaGbie
CBsI3H, MUHHUHT.MeTo 161 nostyueHusi. Metosl nonyuenusi oosemubsix BTCII matepuanos:
TBep1o(a3HbII CUHTE3, 0COOEHHOCTH MUKPOCTPYKTYpBI. MeT0/1bI MOJy4eHUsI TOHKUX IJICHOK,
UX CTPYKTYpa U CBOMCTBA. PocT KpHcTauoB, KpUCTAININ3ALMs U3 IEPUTEKTUYECKOTO pacnaja.
Mertoap! nonyuenust JyinHHoMepHbIX BTCII-maTepuanoB: JeHThl U IPOBOJAA B cepeOpsSHON
000J10UKe, MJICHKH Ha OUTEKCTYpUPOBAHHON MeTalmnueckoi aenre. llyru nosbleHus
kputndeckux xapakrepuctuk BTCII-maTepnanoB: onTuMHU3anus KAaTHOHHOTO COCTaBa U
coJiepKaHUs KUCIIOPO/1a, TEKCTYpUPOBaHUE IyTEM TEPMUYECKON 1 MeXaHHMUeCKoi 00paboTKH,
CO3aHHE LIEHTPOB NMHHMHTA. [[0BbIIIEHNE NTMHHUHTA MArHUTHOTO MTOTOKA ITYTEM CO3JaHMs
HAHO- ¥ MUKPOHEOTHOPOAHOCTEN B MAaTpHIIe CBEPXITPOBOIHNKA, HAHOKOMIIO3UTHI. ObnacTu
npumenenust BTClII-marepuanos .



9. MarHuTHble MaTepHaIbI

DneMeHTHl TeOpUr MarHeTu3ma. JJoMeHHasi CTpyKTypa u neTiis rucrepesuca (deppo,
beppu-, antudeppoMarneTuky). BaxxHenme THIbI MArHUTOMATKAX U MarHUTOKECTKUX
MarepuanoB. MarHUTHbIC METAJUIBI M CIUIaBbl TUNA anbHUKO, SmCoS u Fe-Nd-B.I1ytu
IIOBBIIIEHUS] MAarHUTHOW SHEPTUU CILJIABOB, CBSI3aHHBIE C IPUMEHEHUEM TEPMUUECKOH,
TEPMOMEXaHUUECKON WM pajiualluOHHON 00pabOTKH.

10. buomarepuans

TpeboBanus Kk MaTepuanaM, HCIOJIB3yEMbIM JUIA IIpoTe3upoBanus. Kimaccudukamnms
OMOKEepaMUKHU IO OTHOLICHHIO K KUBOM TKaHU (OMOMHEpTHAs, MOPUCTas, ONOAKTHUBHAS,
pe3opbupyemasi). Kepamudeckue marepuaiibl Ha ocHoBe A1203 u ZrO2, ruapokcui- u
¢TopanmaruTa. buoakTuBHas crekiIokepamMuka. MexaHn3M B3anMOACHCTBHS OMOKEPaAMHKH C
KUBOHU TKaHb0. [ nneprepmust. b3.

MOLEeMEHThI. MaTtepuansl ¢ 3ppexTom naMaTu (HUTUHON). buomumeruka. Texnonorun
MOBBIIEHUS (YHKIIMOHAIBHBIX CBOMCTB OMOCOBMECTUMBIX METAJUIMUECKUX MAaTEPHAIOB

Tema 4. MeToabl H3y4eHHUSs] CTPYKTYPHI H CBOWCTB MaTepHAJIOB

1.MeTo1bI CTPYKTYpHOTO aHAIN3a

JndppakuroHHbIE METOAbI (PEHTTEHOCTPYKTYPHBIN U PEHTreHO(a30BbIN aHAIN3,
HeUTpoHOoTrpadus, TPOCBEUUBAIOIIAS MTEKTPOHHASI MUKPOCKOIIHS) , PEHTT€HOCIIEKTPaTbHbII
aHaJIN3, MUKPO- PEHTT€HOCTIEKTPATIBHBIM aHAIN3 ONTHYECKAs CIIEKTPOCKOIIHSI, PacTpOBas
AIEKTPOHHAS MUKPOCKOTIHS PE30HAHCHBIE METOIbI, ONITUYECKAs MUKPOCKOTIHSL.

2. Meroap! u3mMepeHus (GU3NIECKUX CBOWCTB JUIIPEIICHUS 3a1a4 MaTepUATIOBEICHUS

MaruuTHble cBolcTBA. [lapamMarHuTHBIE M IMaMarHUTHBIE cBOMcTBAa. CBOMCTBA
METAJUTMYECKUX (pa3 u reTeporeHHbIX crutaBoB. deppomarHuTHBIC CBOMCTBA. MeTOAbI
u3Mmepenus. MccnenoBanus (a3oBbIX U CTPYKTYPHBIX NPEBpaIlleHUu (peppoMarHUTHBIX CILIaBOB.
N3yuenune mpoueccoB CTapeHusl.

DIIEKTPUYECKHE CBOMCTBA. METOIbI U3MEPEHUS FIEKTPUUECKOTO COMPOTUBIICHUS.
[IpuMeHeHne 3IEeKTPUYECKOTO aHAIN3a B MATEPUATIOBEACHHH.

[InoTHOCTH M TepMuyeckoe pacmupenue. [IIoTHOCTh METANIIOB U CIUIaBOB. TepmMuyeckoe
pacuIMpeHre METAJUIOB U CIUIABOB. METOIbl ONIpeIeNIEHNs TEPMUYECKOIO PACIIUPEHUS U
o0bemHoOrO0 3 dekra nmpeBparieHuit (aumaTomeTpus). JumaroMeTpudeckoe UCCiieI0BaHNe
TePMUUYECKOU 00pabOTKH.

Peosiornueckue cBoiicTBa MOPOIIKA

Ornpenenenre HaChIITHOM TUIOTHOCTH Nopoiika. OnpeeneHnue HaChblMHON IIJIOTHOCTH
MOPOLIKA nocie yrpscku. Onpenenenye coliydecTy nopouka. OnpeneiaeHue yria
€CTECTBEHHOI'0 OTKOCA MOPOIIKa

MexaHndeckue U Teraopu3nIeckre CBONCTBA KepaMHK

Kputnueckuii k03ppuiieHT THTEHCUBHOCTHU HANPSHKEHUM; Mpeaes IPOYHOCTH MPU
u3rube; npeaena NPOYHOCTH MPU OCEBOM CHKATUU; MPEAeN IPOYHOCTH MPU PACTKEHHH.
OTtHocuTenbHas MOTeps MPOYHOCTHU Nocie TepMounkia. OTHOCUT. TuHeiHas ycanka. O0mas
nopucToCTh. OTKpBITast NOPUCTOCTh. [1I0THOCTH

5. O0pa3oBaTesIbHbIEC TEXHOJIOTHH.

Metonuka  mpemnofaBaHHS — JUCHUIUIMHBL  «CneyuanvHvle  21agbl  MeXHOLO2UU
mamepuanoe» W pealn3alus KOMIETEHTHOCTHOTO MMOAXOJa B H3JIOKEHUUM U BOCHPUSATHH
MaTepuana mpeIycMaTpUBaeT MCIOIb30BaHUE CIEAYIOMIUX aKTUBHBIX U MHTEPAKTUBHBIX (hopm
MIPOBEICHUS TPYIIOBBIX, WHINBUAYAJIbHBIX, AayAUTOPHBIX 3aHATHA B COUCTAHUH C



BHEAYIUTOPHON PabOTON C 1eNbi0 GOPMUPOBAHUS U Pa3BUTHS MPO(EeCcCHOHAIBHBIX HABHIKOB
00yJaronmxcs:

- JIeKLIUU;

- KOHCYJIbTAIlMH TpernojiaBatens o cetu MHTepHer B pesxume on- wim off-line;

- IOJrOTOBKA KaXK/IbIM CTYJIEHTOM B TE€UEHHE CEMECTPA OJHOI0 JOKJIAAa C IpEe3eHTAUEH;

- BBICTYIUIEHHE Ka)KJIOTO CTY/IEHTA C JI0KJIaJ0M U 00s13aTeJIbHON Ipe3eHTaluel,
BKJIFOUasi 00CYXKJICHUE TaHHOW TeMaTUKH (JIUCKYCCHIO).

VY ienbHbI BeC 3aHATHIA, MPOBOJUMBIX B MHTEPAKTHBHBIX (OPMax, ONpPEACICH TIaBHON
IENbI0  00pa30BaTEIBbHOM TPOTPAMMBI, OCOOCHHOCTHIO KOHTHHTCHTa OOy4alommxcs |
COJIep’)KaHUEM TUCHUIUIMHBI «CneyuanvHule 21a6bl MeXHON02UU MaAmepualoe» U B 1EJI0M IO
qucuuIinHe cocraBisieT 50% ayIuTOPHBIX 3aHITHH.

6. OueHouHble cpeACTBa /ISl TEKYNIEro KOHTPOJISA YCIIeBAeMOCTH, MPOMeKYTOUYHOM
arrecTallid MO MTOraM OCBOEHHSI JMCHUILUIMHBI H Yy4eOHO-MeToaH4YecKoe olecreveHue
CaMOCTOSITeIbHOW padoThI CTY/IEHTOB.

KoHTpons ycmeBaeMocTM M KadecTBa MOJITOTOBKM IPOBOAUTCS B COOTBETCTBUU C
TpeboBanusamMu "[lonoxeHuss o0 opraHu3zanuu 00pa30BaTENIBHOIO Mpolecca B MOCKOBCKOM
MOJINTEXHUYECKOM YHUBepcUuTeTe".

JUis  KOHTpOJISI yCIIEeBAEMOCTH U KaydecTBa OCBOCHUS JUCLMIUIMHBI HACTOSIIEH
MIPOrpaMMOi PEYCMOTPEHBI CeIYIOIINE BUJIbI KOHTPOJIS:

- KOHTPOJIb TEKYIIEH YCIIeBaeMOCTH (TEKYIINII KOHTPOJIb);

- MPOMEXYTOYHAsI aTTECTaIHSI.

B nporiecce oOyueHust UCIOJIB3YIOTCS CIIEIYIOIINE OLEHOYHbIE (POPMBI CAMOCTOSITEILHOM
paboThl  CTYJIEHTOB, OLIEHOYHBIE CpEJICTBAa TEKYLIEro KOHTPOJIsS  YCIEBaeMOCTH U
MIPOMEXYTOUHBIX aTTeCTALlUM:

- MIOATOTOBKA U BBICTYIUIEHHE HA ayAUTOPHOM 3aHSATUU C TOKJIAI0M (BKJIIOYAIOLIEM
Mpe3eHTaluio 1 006cyxienue) Ha Temy «llepcnekTuBHbIeHeOpraHuveckue GyHKIMOHAIbHBIE
MaTepuaIbl M TEXHOJOTHH X MOJYYeHUs» (MHIUBUIYATbHO JUIS KaKI0TO 00y4arolerocs);

- MOArOTOBKAa K KOJUJIOKBUYMY M AaKTUBHOE YydacTHe€ B OOCYXJIEHUU TEMBI
KOJUIOKBHYMa

— OpraHu3anys U MPOBeICHUE TEKYIIEro KOHTPOJISI 3HAHUN CTYyIEHTOB B (JOPME YCTHOTO
ompoca.

OneHouHBIE CPEACTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTHU MO0 OCBOCHUIO O0YUYaIOUTUMUCS
pa3aesioB AUCHUILUIMHBI BKIIOYAIOT TEMbI JOKIAJI0B, TEMbl KOJUIOKBUYMOB, a TaKXKe TE€MbI IS
TMCKyCCUH (KpPYTJIOTrO CTOJa), JeIOBBIE UTPBI, Keic-3a1auH.

OO0pa3ipl JeIOBBIX U, TEM JIOKJIA0B U AUCKYCCUN, KOHTPOJIBHBIX BOIPOCOB U 3a/laHUi
JUIS IPOBEJICHUS TEKYIIEr0 KOHTPOJIS, SK3aMEHAIIMOHHBIX OUJIETOB MPUBEICHBI B IPHIIOKECHHUU.

6.1. ®OoH/1 OLIEHOYHBIX CPEACTB IJIsl NPOBEACHHUS MPOMEKYTOYHON aTTeCTANNHU
00yYarIUXCs 10 JUCHHUILINHE (MOLYJIIO).

6.1.1. IlepeueHr KOMIETEHIMU C yKa3aHHEM O3TaroB UX (OPMUPOBAHHUSA B MPOLIECCE
OCBOEHHSI 00pa30BaTeNbHON MPOTrPaMMBI.

B pesynbrate ocBoeHUs AUCUUILTNHBI (DOPMUPYIOTCS CIEIYIONINE KOMIIETEHIIUU:

Kon B pesyabTare ocBoeHusi 00pa3oBaTeIbHON NMPOrPaMMbl
KOMIIeTEHIIHHU o0yyarommiics 10J2KeH 00/1a1aTh
YK-1 CrniocobeH OCyIIEeCTBIATh TMOUCK, KPUTHUYECKHM aHaIU3 U CHUHTE3
UH(pOpMALIUY, TPUMEHITh CUCTEMHBIM MOIXOJ JUIsl pellIeHHs TIOCTaBIEHHbBIX
3a1a4
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YK-6

CriocoOeH ympaBisiTh CBOMMBPEMEHEM, BBICTPAMBATh HPECATU30BLIBATH
TPACKTOPUIOCAMOPA3BUTHSI HA OCHOBE NPUHIIMIIOB 0Opa3oBaHUS B TCUCHUE
BCeH KU3HU

IK-1

Crioco0OeH BBITTOJHATh KOMIUICKCHBIC HCCICAOBAHUS W HCIIBITAHHS
MaTepuaioB (M3eiuii), oOpabaThiBaTh, AHAIM3UPOBATH W MPEACTABIATH
pe3yAbTATHI UCCIICIOBAHUI

MK-2

CrnocobGeH  OCyIIeCTBISATH  BBHIOOp  MaTEpPHAIOB  WTEXHOJOTHYECKHX
MIPOIIECCOB JIJIsl TTOJTYYSHHS 3aJAHHOTO KOMITJIEKCa CBOMCTB

B mponecce ocBoeHuss 00pa3oBaTeabHONM MNpPOrpaMMbl JIaHHBIE KOMIIETEHIMH, B TOM
YHClie UX OTAENbHbIE KOMIIOHEHTHI, (POPMUPYIOTCS MOATAIHO B XOJI€ OCBOCHUS 00y4JalONIMMUCS
JUCLMIUINH, IPAKTUK B COOTBETCTBUU C YU€OHBIM IUIAHOM U KaJ€HAApHBIM rpapuKoM y4eOHOTO

mporecca.

6.1.2. Onucanue noka3aresjied 1 KPUTEPUEB OLICHUBAHUSA KOMIIETEHLNH,
(l)OpMI/lpyeMle o uTOramM OCBOCHHUSA JUCHHUIIJIMHBI, OMMCAHUE IIKAJI OIICHUBAaAHMWII.

[lokazarenem olLeHMBaHUS KOMIETEHLIMH Ha Pa3IUYHBIX dTanax MX (opMUpOBaHUS
SABJIICTCA OOCTHXKEHHEC O6y‘-IaIOHII/IMI/IC$I IIaHUPYEMBIX PE3YJIbTATOB O6y‘IeHI/I$I 0 JUCIHUIIIINHE

(Monyto).
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YK-1. Criocoben OCYIICCTBJIATH IOUCK, KpI/ITI/IquKI/Iﬁ aHaJIn3 U CUHTEC3 I/IHq)OpMaHI/II/I, IIPUMCHSTH CHCTEMHBIM IoAXO0d A1
pelICHU MMOCTAaBJICHHBIX 3aJ1a4

Kpurepun onenuBanuns

Iloka3zarenn
2 3 4 )

NYK-1.1. OObyuaromuiics OO6yyaromuiics Obyyarommuiics OO6yyaromuiicst
Ananmuzupyer JIEeMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPHUPYET TOJTHOE
3ajady, BBIJICISASA €€ | TIOJTHOE OTCYTCTBHUE | HEMOJIHOE YaCTUYHOE COOTBETCTBHUE
0a3oBbIe WA COOTBETCTBHUE COOTBETCTBHUE CJICAYIOMINX 3HAHUN:
COCTaBJISFOIIINE HE/I0CTaTOYHOE CIICAYIOIINX CIICYIOIINX NPUHIUTIOB cOo0pa,

COOTBETCTBUE 3HAHUM: 3HAHUM: oTOOpa u 0600IIeHUS
CJIEIYIOIIUX IPUHILIMIIOB cOOpa, | MPUHIMIOB cOopa, | MHPOpMaUU
3HAHUM: otOopa u , 0TOOpa U
MIPUHIIUIIOB cOopa, | 00oOIIeHus 00001IeHUs
, 0TOOpa U nHpopmanuu. uH(pOpMaLKHU, HO
000011eHus JHomyckatorcst JIOITYCKaIOTCs
nHpOpMaIUn 3HAYUTEIIHHBIE HE3HAYNTEIbHBIC
OIITNOKH, OIINOKH,
TIPOSIBIISIETCS HETOYHOCTH,
HEJIOCTaTOYHOCTh | 3aTPYIHEHHS MPH
3HAHUH, 1O PsLy aHAJTUTHYECKUX
rokasareliei, orepanmsx.
oOyyJaronuics
UCTIBITHIBACT
3HAYUTENIbHbIE
3aTPyIHEHUS [IPU
ONepUPOBAHUN
3HAHUSAMU [IPU UX
IIepEeHOCEe Ha HOBbIE
CUTYalLlUH.

NYK-1.2. OO6yuatomuiicst He | OOy4varonuiics OOyuaromuiics OOyuarommuiics
OcymecTBiser yMeeT WM B JI€MOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPHUPYET MOJIHOE
MOMCK, KpUTUYECKH | HEJOCTATOYHOM HETOJIHOE YaCTUYHOE COOTBETCTBUE
OLIEHUBAET, CTEIIEHU yMeeT COOTBETCTBUE COOTBETCTBUE CJICAYIOIIMX YMEHHI:
o0o01maer, COOTHOCHUTD CJICAYIOIINX CJIEAYIOLINX COOTHOCHTH
CHCTEMaTU3UpyeT U | pa3HOPOHbIE yMEHUIL: yYMEHUI: Pa3sHOPO/IHbIE SIBJICHUS
paHXupyer SIBJICHUS U COOTHOCHTb COOTHOCHTb U CUCTEMaTU3UpOBATh
UuH(pOpMaIIHIO, CHCTEMaTH3UpPOBAT | pa3HOPO/HBIE pa3sHOPO/IHbIE UX B PaMKax
TpedyeMyro Juis b UX B paMKax SIBIICHUS U SIBJICHUS U U30paHHBIX BUJIOB
pereHus M30paHHBIX BUJIOB | CUCTEMAaTH3MpPOBAT | CUCTEMAaTU3UPOBAT | MpodecCHOHATbHON
MOCTaBJIEHHON npo(eccHOHaNBHO | b X B paMKax b X B paMKax JeSITebHOCTH
3aaun i 1eATeNIbHOCTH U30paHHBIX BUJIOB | M30paHHBIX BUI0B CB060/1HO

pa3HOPOIHbIE npo(eCCHOHATBLHO | MPOPECCHOHATBHO | ONEpUpPYET
SIBIICHUS U i 1esTenbHOCTH I 1esTeNnbHOCTH nproOpeTeHHBIMU
cHCTEMaTH3UpOBaT YMeHHs OCBOEHBI, | YMEHHMSMHU, IPUMEHSET

b UX B paMKax

Homnyckaror

HO JOITYCKArOTCsA

HX B CUTyallUAX
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n30paHHBIX BUJIOB | Csl 3HAUUTENbHBIC | HE3HAYUTEIIHHBIC MOBBILICHHON
mpodecCHOHABHO | OITUOKH, OIINOKH, CJIOYKHOCTH.
I IeSITETbHOCTH IPOSBIISAETCS HETOYHOCTH,
HEJ0CTAaTOYHOCTh | 3aTPYAHEHUS IpU
YMEHUH, 110 paxy AQHAIUTUYECKUX
IIOKa3aTeew, onepanusx,
oOyuarouuiics nepeHoce yMeHui
UCIBITHIBAET Ha HOBBIE,
3HAYUTEJIbHbIE HECTaH/IapTHbIE
3aTpyJHEHUS IIPU | CUTYallUH.
OTIEpUPOBAaHUU
YMEHUSIMH TIPH UX
IepeHoce Ha HOBBIE
CUTYaIUH.
NYK-1.3. OO6yuaromuiica He | OOyuarouuiics OO6yyaromuiics OO6yyaromuiics B
PaccmatpuBaer u UMeeT WIH B nMeeT YaCTUYHO UMEET MOJIHOM 00bEME UMEET
npeyiaraet HEJIOCTATOYHOM MPAaKTHYECKUI IPaKTUYECKUN MIPAKTUYECKHUM OIBIT
panroHalIbHBIE CTEIIEHU NUMEET OTIBIT PAOOTHI C OTIBIT PaOOTHI C paboThI ¢
BApUAHTHI PELUICHUS | MPAKTUYECKHUIT MH(OPMAIIMOHHBIM | THPOPMAITMOHHBIM | HH(OPMALMOHHBIMU
MOCTABJIEHHOM OTIBIT pabOTHI € 1 UCTOYHUKAMHU, U UCTOYHHKAMH, WUCTOYHUKAMU, OTIBIT
3aJlaud, UCTIOJIb3YS | MH(MOPMAIIMOHHBIM | OTBIT HAYYHOTO OTIBIT HAYYHOTO HAy4YHOTO TOHCKA,

CUCTEMHBIN MOIXO0I,
KPUTHUYECKHU
OIICHUBAET NX
JIOCTOMHCTBA U
HEJOCTaTKU

1 UCTOYHHUKAMH,
OIIBIT HAYYHOTI'O
IIOMCKa, CO3JaHus
HAaY4YHBIX TCKCTOB

IMOMCKA, CO3IaHMs
Hay4YHBIX TEKCTOB,
JIOTTYCKAIOTCS
3HAYUTCIIbHBIC
OIINOKHU,
MIPOSIBIISIETCS
HEJIOCTaTOYHOCTh
BIIaJICHUS
HaBBIKAMHU TIO PSTY
rokxasareiei,
OO0yuaromuiics
HCIIBITBIBACT
3HAYUTEIIbHBIC
3aTpyaHEHHS PU
MIPUMEHCHUH
HaBBIKOB B HOBBIX
CUTYaIUsIX.

MOMCKa, CO3/TaHUS
HAy4YHBIX TEKCTOB,
HABbIKU OCBOEHHBI,
HO JIOITYCKaIOTCS
HE3HAYUTENbHbIC
OIINOKHU,
HETOYHOCTH,
3aTpyQHEHUS IPU
AHAIUTUYECKUX
omepanusx,
MEePEHOCE YMEHUI
Ha HOBEIE,
HECTaHJIapTHbIE
CUTYaIUH.

CO31aHuA HayLIHI)IX
TEKCTOB, CBOOOIHO
MIPUMEHSET
MOJTyYCHHBIC HABBIKU B
CUTYaIHIX
MMOBBIIICHHO
CIIOJKHOCTH.

IIK-1 Crioco0eH BBINOIHATh KOMITJIEKCHBIE UCCIICIOBAHUS U UCIIBITAHUS MaTepuaioB (U3IeNnii),
o0OpabaThIBaTh, aHATH3UPOBATH U MPEACTABIATH PE3YIbTATHI UCCIEAOBAHUN

HIIK-1.1
3HaeT: nenu u
3a4a4H
MIPOBOAMMBIX
HCCIIeNOBaHUH,
METO/IbI IPOBEICHUS
AKCIEPUMEHTOB U

OO6yyaromuiics
JEMOHCTPUPYET
MOJTHOE OTCYTCTBHE
Win
HEJI0CTaTOYHOE
COOTBETCTBHUE
CIICYIOIINX

OO0yyaromuiics
JEMOHCTPUPYET
HEIIOJIHOE
COOTBETCTBHE
CHEAYIOLIUX
3HaAHUM: IeNIeH
n3agad

OO6yyarommiics
JEMOHCTPUPYET
YacTHYHOE
COOTBETCTBUE
CIEAYIOLIUX
3HaAHUM IeNIeH
n3agad

OO6yyarommuiics
JIEMOHCTPUPYET IMOJHOE
COOTBETCTBUE

N (14% {01117,
3HaHUM:[eJIeH U 3a1ad
MPOBOJUMBIX
HCCIICIOBAHUN, METOIbI
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HaOr01eHU, 3HAHUU:  LeNed W | IPOBOJUMBIX POBOIUMBIX IPOBEACHUS
00001IeHus u 3a7a4 MPOBOJUMBIX | HCCIIEIOBaHMIA, UCCIIEIOBAaHUH, HKCTIEPUMEHTOB H
00paboTku HCCIIeIOBAHUH, METO/IbI METO/IbI HaAOIIOICHUH,
uHpopMaIUU METOIbI IPOBEICHUS POBEICHUS 00001mIeHus u
MIPOBEACHUSA 9KCIEPUMEHTOB U | BKCIIEPUMEHTOB U | 00paboTKU
SKCIEPUMEHTOB U | HAOIIOACHUH, HaOJI0ICHUH, uH(popmanuy,
HaOJIOIeHU, 0000111eHUs U 0000111eHUs U CBOOOJTHO OTIEpUPYET
0000mIeHus u 00paboTku 00paboTku nproOpeTeHHBIMU
00paboTku UH(POpMAIINH. uHpOpMaIny, 3HAaHUSMHL.
uHpOpMAIUH JHomnyckatorcs HO
3HAYUTEIIHHBIE JIOITYCKAIOTCS
OIITNOKH, HE3HAUNTEIIbHBIC
MPOSIBIISIETCS OImuOKH,
HEJIOCTaTOYHOCTh | HETOYHOCTH,
3HaHWH, 10 Py 3aTpyAHEHUS TIPU
ToKas3areJlie, AHAITMTHYECKUX
oOyJaromnuiics oTieparusx.
WCTIBITHIBAET
3HAYUTEITHHBIE
3aTpy/AHEHUS TIPU
OTIEPUPOBAHUN
3HAHUSMU TIPH UX
IIEpEHOCE Ha HOBbIE
CUTYalLlUH.

UIIK-1.2 OO6yuatromu OOGyuatromu OOyuaromu OO6yuaromuiics
YMeeT: MpoBOIUTh | MCSl HE YMEET WIH B | HcA nes JIEMOHCTPUPYET MOJTHOE
HaOII0ACHUS U HEI0CTaTOYHON JNEMOHCTPUPYET JNEMOHCTPUPYET COOTBETCTBUE
U3MEpEeHus, CTENEHU HETIOJIHOE YacTUYHOE CJIEAYIOIIMX YMEHHM:
COCTaBJIATh OTYETHl | YMEETIPOBOIUTH COOTBETCTBUE COOTBETCTBUE IPOBOJIUTH
10 pe3ysbTaTam HaOJII0IeHUS U CJICAYIOIINX CJIEYIOLINX HaOJIr0IeHUS U
IIPOBEAEHHBIX U3MEpeHus, YMEHUIL: YMEHUI:IPOBOUTH | U3MEPEHHUsI, COCTaBIATh
IKCIIEPUMEHTOB, COCTaBJISITh OTYETHI | IPOBOJUTH HaOII0IeHUs U OTYETHI 110 pe3yabTaTaM
oOpabatbIBaTh U 10 pe3yJbTaTam HaOIr01eHUs U U3MEpeHus, IPOBE/IEHHBIX
IIPEJCTaBIATh IIPOBEAEHHBIX U3MepeHus, COCTaBJISITh OTYETHI | SKCIIEPUMEHTOB,
[IOJTy4EeHHBIE IKCIIEPUMEHTOB, COCTaBJISITh OTYETHI | IO pe3yJabTaTaM oOpabatbIBaTh U
pe3yibTaThl oOpabatbIBaTh U 0 pe3yJibTaTam IPOBEICHHBIX IPEJCTaBIIATh

IIPEICTABIATh IPOBEAECHHBIX 9KCIIEPUMEHTOB, HOJIy4EeHHBIE

[IOJIy4EeHHbIE 9KCIIEPUMEHTOB, oOpabatbIBaTh U pe3yibTaThl.

pe3yibTaThl oOpabatbIBaTh U IPECTaBIATh CB0601HO
IPEICTaBIATh HOJIy4EeHHbIE onepupyer
HOJTy4eHHbIE pe3yibTaThl. nproOpeTeHHBIMU
pe3ybTaThl. Ymenus YMEHUSMH, IPUMEHSET

JlommyckaroT | OCBOEHBI, HO UX B CUTyallUsX

Csl 3HAUUTENIbHBIE | JIOIYCKAOTCS MOBBIIIEHHON
OLIMOKH, HE3HauUTeNbHbIE CJIOKHOCTH.
HPOSIBIISETCS OLIMOKH,
HEJI0OCTaTOYHOCTh | HETOYHOCTH,

YMEHUH, 10 psALy

3aTPYJAHCHUS IIPpU
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ImoKazarTesiei, aHATMTHYECKUX
oOyyaromuics oTiepanusx,
UCIIBITBIBACT IIEPEHOCE YMEHUH
3HAUYUTEIIbHbBIC Ha HOBBIE,
3aTPYAHCHUS TP | HECTaHAApPTHHIE
OTIEPUPOBAHUU CUTYAIIIH.
YMCHHSIMH TIPU UX
nepeHoce Ha HOBbBIE
CUTYaIH.
OO6yuatomu OOGyuatomu OOyuaromu OO6yuaromuiics
NIIK-1.3 Wics HE BIIaJIeeT ics BIIasieeT HCsl YaCTUYHO B MTOJTHOM 00bemMe
Nmeet HaBBIKU WA B HaBBIKaMU BJIQJICET HABBIKAMU | BJIAJICET HABbIKAMHU
MIPOBEACHUS HEJI0OCTAaTOYHOM MIPOBEICHUS MIPOBEICHHUS MIPOBEACHUS U3MEPEHUM
U3MEPEHUN U CTEIICHU BJIaJIEET WU3MEPEHUN U WU3MEPEHUN U 1 HaOJIOCHUH,
HaOIIOACHUH, HaBBLIKAMH HaOIIOAECHHU, HaOIIOAECHHUH, 00paboTku
00paboTKu MIPOBE/ICHUS 00paboTKu 00paboTku pe3yabTaToB,
pe3ybTaTOB, W3MEPEHUH 1 pe3ynbTaToB, pe3ynbTaToB, COCTaBJICHUS OTYETOB U
COCTaBJICHUS HaOTIOCHUH, COCTaBJICHUS COCTaBJICHUS MIPEICTABJICHUS
OTYETOB U 00paboTKu OTYETOB U OTYCTOB H MOJTYYEHHBIX JIAHHBIX,
MIPEACTABICHUS pe3ynbTaToB, MpeACTaBICHUS MIPE/ICTABJICHUS CBOOO/THO TIPUMEHSIET
MOTYYCHHBIX COCTaBJICHUS TTOJTyYCHHBIX MOJTydEeHHBIX MOJTyYECHHBIC HABBIKH B
JTAHHBIX OTYETOB H TAHHBIX, JTAHHBIX,HO CUTYaITUAX
MIpeICTaBICHUS JIOITYCKaIOTCs JOITYCKaIOTCs MOBBIIICHHON
MOJTy4YE€HHBIX 3HAYUTENIbHbIE HE3HAYUTENbHbIE CJIOKHOCTH.
JAHHBIX OIINOKHU, OIIINOKHU,
MPOSBISETCS HETOYHOCTH,
HEJOCTAaTOYHOCTh | 3aTPyIHEHUS IpU
BJIQ/ICHUS AQHATUTUYECKUX
HaBbIKaMU 10 Py | Oleparusix,
roKa3zareliei, MEePEHOCE YMEHUI
OO0yuaromuiics Ha HOBBIEC,
UCIIBITHIBACT HECTaH/IapTHbIE
3HAYUTENIbHbBIE CUTYaIUH.
3aTpyaHEHUS PU
MPUMEHEHUH
HABBIKOB B HOBBIX
CUTYaIUsIX.

IIK-2 Cnocoben OCYHICCTBJIATDH BBI60p MaTCepHraJIOB U TEXHOJOTUYCCKUX ITPOLUECCCOB IAJI IMOJTYUCHUA
3aJaHHOI'O KOMILJICKCa CBOMCTB

UIIK-2.1 3naer:
MeTaTMYECKHE U
HEMETAIIJINYECKUE
KOHCTPYKIIMOHHBIC
u
UHCTPYMEHTAJIbHBIC
MaTepHUalIbl, UX
CBOMCTBA, CITOCOOBI

OO6yyaromu
nest
JEMOHCTPHUPYET
MOJIHOE OTCYTCTBUE
WM HEJIOCTATOYHOE
COOTBETCTBUE
CIIEYIOIINX
3HaHUI:MeTalInyie

OO0yyarommu
Hcs
JEMOHCTPUPYET
HEIIOJIHOE
COOTBETCTBHE
CHEAYIOLIUX
3HAHUM:
METaJUTHYEeCKUE U

OO6yyarommu
Hcs
JEMOHCTPUPYET
YacTHYHOE
COOTBETCTBUE
CIEAYOLIUX
3HAHUM:
METaJUTHYEeCKUEe U

OOyuaromuiics
JIEMOHCTPUPYET IOJIHOE
COOTBETCTBUE
CIEAYIOLINX 3HAHWM:
METaJUIMYECKUE U
HEMETAJUIMYECKUE
KOHCTPYKI[UOHHBIE U
WHCTPYMEHTAJIbHBIE
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YOPOYHEHUS, CKHE U HEMETAJUIMYECKUE | HEMETAUIMYECKUE | MaTepuasbl, UX
TEXHOJIOTHICCKHUE HEMETANTUYECKHE | KOHCTPYKIIMOHHBIE | KOHCTPYKIIMOHHBIE | CBOWCTBA, CIIOCOOBI
BO3MOYKHOCTH KOHCTPYKIIMOHHBIE | U u YOPOYHEHUS,
TEPMUYECKOU u WHCTPYMEHTAJIbHbIC | HHCTPYMEHTAIbHBIE | TEXHOJOTHUYECKUE
00paboTKHy, WHCTPYMEHTAJIbHBIC | MATEPHAIIBI, UX MaTepHuabl, UX BO3MOYKHOCTH
METOIbI MaTepuaibl, UX CBOMCTBa, CITIOCOOBI | CBOMCTBA, CIIOCOOBI | TEPMHUYECKOU
IIPOBEACHUSA CBOMCTBa, CIIOCOOBI | YIPOUHEHMS, YIPOYHEHUS, 00paboOTKH, METO/IbI
CTPYKTYPHOTO YIPOYHEHUS, TEXHOJOTHYECKUE TEXHOJIOTHYECKUE MIPOBEACHUS
aHajm3a u TEXHOJOTHYECKHE BO3MOYKHOCTH BO3MOYKHOCTH CTPYKTYPHOTO aHaju3a
ompeieICHUs BO3MOYKHOCTH TEPMUYECKON TEPMUYECKON U OTIpeieTICHUs
AKCIUTYaTAI[MOHHBIX | TEPMUYECKOMN 00paboTKH, 00paboTKw, AKCIUTYaTAlIMOHHBIX
CBOMCTB JleTaneit u | o0paboTKH, METO/IbI METO/IbI CBOICTB JieTajieil u
WHCTPYMEHTOB METOIBI MIPOBEICHUS MIPOBEICHUS WHCTPYMEHTOB,
MIPOBEIACHUS CTPYKTYPHOTO CTPYKTYPHOTO CBOOO/IHO OTIEpUPYET
CTPYKTYPHOTO aHajm3a u aHajm3a u MpUOOPETEHHBIMU
aHajgu3a u ompeneeHus ompeneneHus 3HAHUSIMU.
ompeeeHus AKCIUTYaTaIMOHHBIX | SKCIUTYyaTallMOHHBIX
AKCIUTYyaTal[MOHHBIX | CBOWCTB JE€Talell U | CBOMCTB JIeTalIel U
CBOWCTB JIeTalell U | HHCTPYMEHTOB. UHCTPYMEHTOB
WHCTPYMEHTOB JomyckaroTcst , HO JIOITyCKAIOTCS
3HAYUTEIIbHBIC HE3HAYNTEIIbHBIC
OIINOKH, OIINOKH,
MIPOSIBIISIETCS HETOYHOCTH,
HEJI0CTaTOYHOCTh 3aTpyJIHEHHUS TIPU
3HAHUM, 10 PATY AHATUTHYECKUX
rokasareliei, orepanmsx.
oOyyJaronuics
HCTIBITHIBAET
3HAYUTEIbHBIE
3aTPyIHEHUS NTPU
OIEepUPOBAHUM
3HAHUSIMU MIPU UX
MepEeHOCE Ha HOBBIE
CUTYallUH.

HIIK-2.2 OOyuaromuiicsa He | OOyuaromuiics Obyyaromuiics OO6yyaromuiics
YMmeer: BBIOUpaTh yMEET WIH B JEMOHCTPUPYET JEMOHCTPUPYET JIEMOHCTPUPYET MOJIHOE
MaTepuaibl s HEJI0CTaTOYHOMU HETIO0JIHOE YaCTUYHOE COOTBETCTBUE
JieTajgen MalliuH, CTEIIEHU yMEET COOTBETCTBHUE COOTBETCTBHUE CJEAYIOLIUX YMEHHI:
pUOOPOB U BBIOHpaTh CJIEIYIOLIUX CJEIYIOLIUX BBIOMPATh MaTEPHUAIIbI

WHCTPYMEHTOB, BUJ]
TEPMHUYECKOU
00paboTkH,
IIPOBOIUTH
CTPYKTYPHBII
aHauus3 u
U3MEpEHUS
IoKazaTeleH,
XapaKTEepU3YIOLIHNX

MaTepuanbl s
JieTajaei MallluH,
pubOpoB U
WHCTPYMEHTOB, BU
TEPMHUUECKOU
00paboTKHy,
MIPOBOJIUTH

CTPYKTYPHBII
aHanu3 u

YMEHHUIi: BRIOUPATH
Marepuaibl s
JIeTajeil MallluH,
npubopoB U
WHCTPYMEHTOB, BUJI
TEPMHUYECKOU
00paboTKHy,
MPOBOJIUTH

CTPYKTYPHBII

YMEHHI: BEIOUPATh
Marepuaibl s
JIeTajieil MallliH,
npubopoB U
WHCTPYMEHTOB, BUJI
TEPMUYECKOU
00paboTkHy,
MPOBOJIUTH

CTPYKTYPHBII

JUISL IeTajiedl MalluH,
npubopoB U
UHCTPYMEHTOB, BU]{
TEPMUYECKOU
00paboTKH, TPOBOAUTH
CTPYKTYPHBIN aHaIu3 "
MU3MEpEHUs
IoKasaTelei,
XapaKTepPU3yIOIIHUX
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3KCHHyaTaL{I/IOHHBI€
CBOICTBA JieTalich
Y1 UHCTPYMEHTOB,
yCTaHaBJIUBAaTh
HpI/I‘-II/IHI)I nux
OTKJIOHCHUS OT

U3MEpEeHUst
MoKazaTelneH,
XapaKTEPU3YIOLIUX
3KCHHyaTaL{I/IOHHbIC
CBOMCTBA JCeTaICH
U1 UHCTPYMEHTOB,

aHanu3 u
U3MEPEHUS
Moka3aTelei,
XapaKTEPU3YIOIINX
AKCIUTyaTaIllMOHHBIC
CBOMCTBA JIeTaICH

aHaIu3 u
U3MEPEHUS
Moka3aTelei,
XapaKTEPU3YIOIINX
IKCILTyaTallHOHHbBIC
CBOMCTBA JIcTaJICH

BKCHJIyaTaLII/IOHHBIe
CBOIiCTBA JIeTalICH U
HHCTPYMEHTOB,
yCTaHaBIUBAaTh
HpI/I'-II/IHBI nux
OTKJIOHCHUS OT

3aJaHHBIX yCTaHABIIUBATh ¥ UHCTPYMECHTOB, ¥ UHCTPYMECHTOB, 3a/IaHHBIX TAPAMETPOB.
apaMeTpoB MIPUYUHBI KX yCTaHABIIUBATh yCTaHaBJINBAThH CBo0oHO
OTKJIOHEHHS OT MPUYUHBI UX MPUYUHBI UX OTIepUPYET
3aJIJaHHBIX OTKJIOHCHHS OT OTKJIOHEHHS OT PHOOPETEHHBIMH
rapameTpoB 3aJJaHHBIX 3aJaHHBIX YMCHHSIMH, IPUMECHSIET
napameTpoB napameTpoB WX B CHTYaIlASX
Homnyckarores YMeHus OCBOE€HBI, | MOBBIIICHHOU
3HAYUTCIbLHBIC HO JIOMTYyCKAIOTCS CIIOJKHOCTHU.
OIIHOKH, HE3HAYUTEIbHBIE
MIPOSIBIISIETCS OImuOKH,
HEAOCTATOYHOCTh HETOYHOCTH,
YMEHHH, 110 Py 3aTpyTHEHUS TIPU
oKa3aTeneH, aHAJTUTUYECKUX
oOydJaronuics omepanusx,
HCIIBITBIBAET MIEPEHOCE YMEHUU
3HAYUTEIbHBIE Ha HOBBIE,
3aTpyIHEHUSI TIPU HECTaHJapTHbHIC
OTIEPUPOBAHUU CUTYaIINH.
YMEHUSIMH TIPU UX
nepeHoce Ha HOBBIS
CUTYAIINH.
HIIK-2.3 Nmeer O6yuatomuiicst He | OOy4Jaronuiics OOyuarommuiics OOyuaromuiicst B
HaBBIKH: BBIOOpa BJIQJICECT WUIK B MMEET HaBBIKH: YaCTUYHO UMEET MTOJTHOM 00bEME UMEET
MaTepHuasoB JJis HEJI0CTaTOYHOU BBIOOpA HaBBIKH: BEIOOPA HaBBIKH: BEIOOPA
Pa3IUYHBIX CTCIICHHU BIIaJICCT MaTepHasoB JJIs MaTepHuasoB JJs MaTepHuasoB JJIs
W3ICIUH, BU]I HaBBIKAMU: BEIOOpA | pa3IMYHBIX Pa3ITUYHBIX Pa3IMYHBIX U3JICTUH,
TEPMHUYECKOU MaTepUaioB It W3JICITUN, BH HA3JICTHN, BH]T BUJ] TEPMUYECKOU
00paboTKH, Pa3IUYHBIX TEPMUYECKON TEPMUYECKON 00paboTKH,
MIPOBEACHUS HU3JEJINH, BU 00paboTKH, 00paboTKH, MIPOBEACHUS
CTPYKTYpPHOTO TEPMHUYECKOMN MIPOBEICHHS MIPOBEICHHS CTPYKTYpPHOTO aHaJIN3a,
aHaM3a, U3MEPEeHHs | 00pabOTKH, CTPYKTYpPHOTO CTPYKTYpPHOTO U3MEPCHUS
MOKa3aTele, MIPOBEIACHUS aHalu3a, aHalu3a, IoKa3aTeleH,
XapaKTEepPU3YIOIINX | CTPYKTYPHOTO HU3MEPECHHS HU3MEPCHHS XapaKTepPHU3YIOIIHNX
SKCIUTYaTal[MOHHBIE | aHaJH3a, IOKa3aTeleH, IOKa3aTeleH, AKCIUTYaTallHOHHBIE
CBOJCTBa JleTallell U | U3MepeHus XapaKTepU3YIOMINX | XapaKTepU3YIOIIUX | CBONCTBA JeTanel u
WHCTPYMEHTOB, MOKa3aTele, 9KCIUTYyaTaI[MOHHBI | OKCITyaTallUOHHBI | HHCTPYMEHTOB,
yCTaHABIUBATh XapaKTepU3YIOIINX | € CBOWCTBA € CBOMCTBa yCTaHaBIUBATh
MPUYKHBI UX OKCIUTYaTaI[MOHHBI | JIeTanel u JeTajei u MPUYMHBI UX
OTKJIOHEHHS OT € CBOMCTBa UHCTPYMEHTOB, UHCTPYMEHTOB, OTKJIOHEHHS OT
3aJaHHBIX JeTajaei u yCTaHaBIUBATh yCcTaHaBIUBATh 3aJJaHHBIX MTAPaMETPOB,
napaMeTpoB WHCTPYMEHTOB, MPUYUHBI UX MPUYUHBI UX CBOOOTHO MTPUMEHSIET
yCTaHABIUBATh OTKIJIOHEHHS OT OTKJIOHEHHS OT MOJIyYeHHBIC HaBBIKU B
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MPUYHHBI UX
OTKJIOHEHUS OT
3aJIlaHHBIX
apaMeTpoB

3aJaHHBIX
napameTpoB
JIOTTYCKarOTCs
3HAYUTEIIbHBIC
OIINOKU,
MIPOSIBIISIETCS
HEJIOCTaTOYHOCTh
BIIQJICHUS
HaBBIKAMU TI0 PSIY
IoKa3aTelei,
oOyJaronuiics
HCIIBITHIBAET
3HAYUTEIbHBIC
3aTpyAHECHUS TIPU
PUMCHCHHUH
HAaBBIKOB B HOBBIX
CUTYaIIHSIX.

3aIaHHBIX
1apameTpoB HO
JIOIIyCKarOTCs
HE3HA4YUTEIIbHbIC
OIINOKU,
HETOYHOCTH,
3aTpYAHECHUS IIPU
AHAITMTUYECKUX
onepanusx,
IIEPEHOCE YMEHUU
Ha HOBBIE,
HECTaHJapTHbIE
CUTYyAaLNH.

CUTYalHIX
HOBBIILIEHHOH
CJI0KHOCTH.
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6.1. Opranu3anus ¥ NOPsIAOK NMPOBeIEHUA TEKYLIEro KOHTPOJIS.

6.1.1. ®opMbI IPpOBeAeHUSI KOHTPOJIS.

JU1st ipoBeieH s TEKYILIEr0 KOHTPOJISI IPUMEHSIOTCS CIIEAYIOHe (GOPMBI: TOKIIAIbI,
KOJUIOKBUYMBI.
6.1.2. Conepxxanue TeKylero KOHTPOJIs.

Copneprxanme GopM TEKyIIEro KOHTPOJIS ¥ IOPSIOK X MPUMEHEHUS H3JI0KEHBI B
IIPUJIOKEHUH K paboueli mporpamme "®oH/1 OLIeHOUHBIX cpelcTB" (mpuioxenue b)".

6.1.3. Cpoku BbINOJTHEHNS TEKYIIero KOHTPOJISA M IIKAJ1a 1 KPUTepUH OLleHUBAHUS
pe3yJbTaToB.

CpoKH BBITIOTHEHUS TEKYIIET0 KOHTPOJIS U IIKajla ¥ KPUTEPUU OLIEHUBAHUS PE3yIbTaTOB
U3JI0’KEHBI B MPUJIOKEHUU K paboueil nporpamme "®oHA OLIEHOYHBIX CpeACTB" (IPUIIOKEHUE
b)".

6.2. Ilpome:kyTounas arrecranus.Opranuzanus 1 Nops/i0K NpoBeIeHusl.

6.2.1. ®opma npoBeieHUsI MPOMEKYTOUHOM aTTeCTALMHU

®dopma, npeaycMOTpeHHasi y4eOHBIM IIJIAHOM - IK3aMEH.

[IpomexyTouHas aTTecTalys MPOBOAUTCS B CPOKH, YCTAHOBJIEHHBIE YTBEPKIAECHHBIM
pacnucaHueM 3au€THO-3K3aMEeHAIlMOHHOW CECCHH.

Jlo natel mpoBeNeHHUS MPOMEXKYTOUHOM aTTeCTallMU CTYIEHT JOJDKEH BBIIOJHUTH BCE
paboTHI, TPETyCMOTPEHHBIE HACTOSIICH pabodeil mporpaMMoON TUCIUTUIAHEIL.

[lepeuens 00s3aTenbHBIX padbOT U OpMa OTYETHOCTH 1O HUM MPEACTABIEHBI B TaOIUIIE:

Bijt paGosi dopmMa OTYETHOCTH U TEKYILETO
KOHTPOJISI
KonnoxBuym (Tembl JUIs OtmeTKa B KypHalle IMpernojaBaTesieM O
KOJUIOKBUYMOB B NpuiioxeHnu b) MPUCYTCTBUU u aKTUBHOM Y4aCTHH
oOyyJaromierocs Ha 00CYXJICHHH TEMBI
KOJUIOKBHYMA.
Jloxnax  (TeMbl  JIOKJIQJ0B B Odopmnennsiii  pedepar ¢ OTMETKOU
npuioxxenuu b) IpernojaBaTelis  «3a4Te€HO», IMOATrOTOBIICHHAsS
npe3eHTanuss 1o TeMe pedepara, OTMETKa
npenojaBaTelieM B JKypHaJle O BBICTYIUICHUU
oOyuarolerocs Ha 3aHsATUH.

Ecnu He BeIMoOHEH 01MH Uitk 00Jiee BUIOB Y4eOHOM paboThI, YKa3aHHBIX B TaOHIIE,
MIpernoaBaTellb UMEET MPABO BHICTABUThH HEYAOBIECTBOPUTEIHHYIO OLIEHKY 110 UTOraM
MIPOMEXKYTOYHOMN aTTeCTaIUu.

6.2.2.111kasa ouHeHMBAHMSA Pe3yJbTATOB IPOMEKYTOYHOH aTTeCTANMH M HX
OoNnHucaHmue.

@opmMa NPOMEKYTOUHOI aTTeCTANMU: IK3aMEH.

Mlxana
OLlCHUBAaHWA

Onucanue

BeimonHensl Bce BBl yuyeOHOM paOOThI, NMpeayCMOTPEHHBIE
y4eOHbIM TIaHOM. CTYZIEHT JIEeMOHCTPUPYET COOTBETCTBHE 3HAHUIA,
OT1nu4HO YMEHUH, HaBBIKOB ITPUBEICHHBIM B TAOJIMIIaX MMOKA3aTeNsIM, OIIEpUPYET
npruoOpEeTEHHBIMU 3HAHUSAMH, YMEHUSIMH, HaBbIKAMU, IPUMEHSET UX B
CUTYaIUX MTOBBIILIEHHOM CJI0KHOCTH.
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Xopo1o

BrimonHensl Bce BHIBI y4eOHOUM pabOThI, IPEayCMOTPEHHBIC
y4eOHbIM TIaHOM. CTYZIEHT JEMOHCTPHUPYET COOTBETCTBHE 3HAHUIA,
YMEHUH, HABBIKOB ITPUBEICHHBIM B TAOJIHIIAX MOKA3aTeIsIM, OIIEPUPYET
NpUOOPETEeHHBIMU 3HAHUSAMH, YMEHUSMH, HaBBIKAMHU, TIPUMEHSET UX B
CUTyalusiX OOBIYHOW CIIOKHOCTU. [Ipw 3TOM MOTYT OBITH JOMYIEHBI
HE3HAYUTENbHbIE  OLIMOKHM,  HETOYHOCTH,  3aTPyJHEHUS  IpHU
AQHAJIMTUYECKUX OINEpalMsX, NIEPEHOCe 3HAHUM M YMEHUN Ha HOBBIE,
HECTaHJApTHBIC CUTYALNH.

Y 10BIETBOPUTEIIBHO

BoinosnHeHbsl Bce BUIbl yueOHOW pabOThI, MPEIYyCMOTPEHHBIE
yueOHbIM Tu1aHOM. CTyIEHT JE€MOHCTPUPYET HEMOJHOE COOTBETCTBHE
3HaHWH, YMEHUN, HABBIKOB NPUBEJICHHBIM B TaOJIMIAaX MOKa3aTeNsIM,
JOTTYCKAIOTCSl 3HaYUTENbHbIE OMINOKHU, MPOSIBISETCS HEAOCTaTOUYHOCTD
3HaHUHW, 1O psALy TOKa3aTesle, OOydYaroIIMiiCs  HCTBITHIBAET
3HAUUTENbHbIE 3aTPYIHEHUS NpPHU ONEPUPOBAHUM 3HAHUSAMH IMPU HUX
MIEpeHOCce Ha HOBbIE CUTYaLIUU.

He ynosnerBoputensHO

He BbmonHen oauH wuim Gosee BHUJIOB y4eOHOW pPadoOTHI,
MPEAYyCMOTPEHHBIX paboueld mporpamMMod aUCHUIUIHHBL. CTyIeHT
JEMOHCTPUPYET HEIMOJHOE COOTBETCTBHE 3HAHMI, YMEHUI, HABBIKOB
MIPUBEACHHBIM B TaOIUIaX MOKa3aTeNsIM, JIOMYCKalOTCs 3HaYUTEIbHbIE
OLLIMOKY, MPOSBISETCS OTCYTCTBUE 3HAHUI, YMEHH, HABBIKOB 10 PSAY
[OKa3aTeNei, CTyACHT HCIBITBIBAECT 3HAYUTENbHBIC 3aTPYJIHEHUS NPH
ONEPUPOBAHHUU 3HAHUAMHU M YMEHMSIMU IPU HX MEPEHOCE HA HOBBIE
CUTYALINH.

6.2.3. Opranu3anus v NOpsiI0K NMPOBeJIeHUsI MPOMEKYTOYHOH aTTecTAlMU

[IpomexxyTouHas aTTecTamnus - (3K3aMeH) MIPOBOJIUTCS TT0 OMJIeTaM B YCTHOM opme
PernaMeHT npoBeeHUS aTTECTALIUU:
- BpeMsi Ul TOJrOTOBKU OTBETA Ha BOMpochl He Ooiiee 40 MUH.;
Copep:xaHue 9K3aMEHAIIHIOHHOTO 3aJaHUs: OUJIET COCTOUT U3 IBYX TEOPETHUECKUX BOPOCOB.
[lepeueHs BOMpPOCOB, BEIHOCHMBIX IPEIOAaBaTeIeM Ha aTTECTALUIO 110 AUCHUIUIMHE U U3
KOTOPBIX (POPMHUPYIOTCS IK3aMEHALIMOHHbIE OMJIEThI U3JI0KEHBI B IPUIIOKEHUH K paboyeit
nporpamme "®oH1 o11eHOYHBIX cpeAcTB (puioxenue b)".

@oHIbl OLEHOYHBIX CpPeICTB MpeacTaBjeHbl B mNpuwioxkenun b k paboueit

nporpamme.

7. YueOHO-MeToau4YecKoe U MH(OPMAIHOHHOE 00ecTiedeHue TN CIUTINHbI.
a) OCHOBHAfl JIUTepaTypa:

1. Yabsauuna U.1O. , CkakoBa T.}FO. Crpoenue matepuasnos :yue0.mocodue AJis By30B
4. 1:ATOMHO-KpUCTAJUIMYECKOE  CTPOEHUE  MaTepHalIOB- M.: MI'Y, 2004
2. CraxoBa T.FO. Teopus cTpoeHus MaTepHUaIOB: aTOMHO- KPUCTAJUNINYECKOE CTPOCHHUE :METO/I.
yKa3. K BBIMOJHEHUIO TPAaKTUYECKUX 3anaHuil s cryn.crnen.1208 T5-29. / cocr. -

M .

MI'ny, 2004

3.Jlaxtun FO.M., JleontheBa B.II. MaTtepuanoBenenue: yueOHUK AJisl BY30B, 4 uzn., M., 000
«3paTensckuit 1oM Anbsacy», 2009, 528 c.

4. MarepuanoBeeHue. Y4eOHUK I cTy/. BbIcl. yuel. 3aBenenuii / I'.M.Boskos,
B.M.3yeB — M.: uznarensctBo Axanemus, 2012, 400 c

5. MeTo/ipl CTPYKTYPHOTO aHallM3a MaTEpPHUAaIOB U KOHTPOJIb KaduecTBa Aeraneil. Y. 1:
IIpocBeunBaromias EKTPOHHAsT MUKPOCKOTIHS (y4ed.-meTo. nocodue 32-8. / cocr.
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CkaxkoBaT.l1O., Tpugonos I0.I'.- M.: MI'MY, 2012

6. MeTobl CTPYKTYpHOTO aHAJIN3a MAaTepUaioB M KOHTPOJIb KauecTBa Aetainei. Y. 2:
[TpocBeunBaromias 3JIEKTPOHHAS MUKPOCKOIIHS :METO/I. YKa3aHHsI K BBIIIOJHCHUIO MTPAKT.
3aganuii 32-10. / coct. CkakoBa T.1O., Tpudonos KO.I'. - M.: MI'1Y, 2013

0) 10MOJIHUTEIbHAS JIUTEpaTypa:

7. Yabaunna W.JIO, KypoaroBa U.A., IlapdpenoBckas O.A. MarepuanoBeneHue B
CXeMax-KOHCIIeKTax — yueOHoe rmocooue, 4.2, M.: MY, 2008, 124 c.

8. Iopesnk C.C., CrakoB F0.A., Pactopryes JI.LH. Penrtrenorpaduueckuii u
AJIEKTPOHHO-ONITHYECKUH aHau3 :yueo. mocoodue mist By3oB. /- M.: MUCHUC, 2002
9. Aspamos 10.C., Hlasnun A./l. u 1p. Pusndeckrie OCHOBBI U TEXHOJIOTUU 00pabOTKH
COBPEMEHHBIX MaTepUaioB. Teopus, TEXHOJIOIUs, CTPYKTypa U cBoicTBa.-M.:IHCTUTYT
KOMITIBIOTEPHBIX HccaenoBanui, 2004.-592 c.

10. B.I'.JluBmun, B.C,Kpanomun, SLJLJIluneukuii @®u3suyeckue CBOICTBA
MeTaJlIoB U criaBoB M. Metammyprus, 1980, 320 c.

B) IPpOrpaMMHoe od0ecrneyeHue U HHTePHeT-pPecypcChbl:

[IporpammHoe obecrieueHre He MPEAYCMOTPEHO.

HNHuTepHeT-pecypchl  BKIIOYAIOT y4eOHO-METOJAMYECKHEe MaTepualbl  MOCKOBCKOTO
[TonuTexa B paznene «bubnmoTreka. DIEKTPOHHBIE PECYPCHI»

http://lib.mami.ru/lib/content/elektronnyy-katalog

[Tone3npie yuyeOHO-MeTOIMYECKHE W WH(OPMAIMOHHBIE MaTepUaibl MPEACTABICHBI Ha
calTax:

http:// mospolytech.ru/index.php?id=309

http://metall-2006.narod.ru/metall_slaid_lekcia.html

http://materiall.ru/
http://supermetalloved/narod.ru/12.pdf

8.MarepuajbHO-TEXHHYeCKOe  o0ecrevyeHHe JUCHUIIMHBI  (MOIYJsl)
OOpazoBarenpHBI  TIpOLlECC TIO0 AWCHUIUIMHE «MeTaluIM4ecKue MaTepuasbly
ofecrieyeH JOCTaTOYHON MaTepualbHO-TEXHUYECKOW 0a30il s NpoBEIEHHs] BCEX BHUIOB
3aHSTHI, TPETyCMOTPEHHBIX YYEOHBIM TIIIAHOM.

Aynuto O6opynoBanue
pust

1304 -mukpockornsl ZASILACZMIKROSKOWYtyp 6/20 (6 ),
-mukpockonsl AJIbTAMMU (4 mi);

-mukpoTtBepaomep [IMT-3M (2 mr);

-TBEpAOMED;

-KOJUICKIIUSI MUKPOIILTH(OB;

1313 -MuKpockornsl MUM-7 (9 mit);
- TBEpIOMED;
- 000pyIOBaHKE 15l IPE3CHTALINH;

1318 - TBepomepsl TP 5006 (2 mT);
- mukpockon METAM-PB;
- KOJUIEKIIMHU 00pa3LoB [yl 1a00paTopHBIX paboT;

1309 - mukpockon Axiovert 40MAT

HNHcTpyMeHThI

1. [ITaHreHIMPKYIb, JINHENKA, TPAHCIIOPTUD
JlabopaTopHble MaTepHaIbI

1. PeaxTuBbl
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http://metall-2006.narod.ru/

2. HIlnmudosanbhas Oymara

HApyroe

1. Paznarounbiii Matepuall o BCcem paszaeiam Kypcea.

2. AJIbOOM PEHTI€HOT PaMM.

3. AJBOOMBI 3JIEKTPOHHO-MUKPOCKOTTMUECKUX N300paKeHUH

9. MeToan4ecKkue peKOMEHIAHH /15l CAMOCTOSITEJIbHOMH PadoThI CTY/ICHTOB

CamocrositenpHas paboTa CTYIEHTOB — 3TO NIPOILECC aKTUBHOTO, IIEJICHAINPABICHHOTO
pUOOPETEHUs CTYACHTOM HOBBIX JUIS HETO 3HAHWN M YMEHUH 0€3 HEMOCPEICTBEHHOTO YJacTHUs
npenojaBateneid. CamoctostenbHas paboTa compoBoxaaercs 3()(EeKTHUBHBIM KOHTPOJIEM U
OLICHKOW ee pe3yiabTaroB. [IpeaMeTHO U  cojlep)KaTelbHO caMoOCTOsiITeNIbHas —paboTa
OTIpeJIeNIAeTCS TOCYAAPCTBEHHBIM 00pa30BaTENbHBIM CTAaHJAPTOM, JEHCTBYIOUIUM Y4eOHBIM
IJIaHoM, pabouelt MporpaMMON JUCHUIUIUHBI, CPEICTBAMH OOECIIEUCHUS] CaMOCTOSITEIIBHON
pabotsl. CamocTosiTeNTbHASL paboTa — 3TO BaXKHEHIIas 4acTh JItoOoro oopa3zoBanusa. O0s3aHHOCTH
MIpenoaBaTeiss — HAy4UTh CTY/IEHTa CaMOCTOSATENbHO TPYAUTHCS, CAMOCTOSITEILHO TOIOJIHATh
3arnac 3HaHHM.

Jlig ycnemHol caMoCTOSITENbHOM paboThl CTYJIEHT JIOJIKEH IJIaHUPOBAaTh CBOE BpeMS U
3a OCHOBY peKOMeHyeTcsl OpaTh pabouyro nporpaMmy y4eOHON JUCIUTIINHBIL.

[locne mpocnymuBaHUS JEKIUHU HEOOXOOUMO TpopadoTaTh U OCMBICIUTH
MOJIyYE€HHBIH MaTepual. YMeHue CllyllaTh, TBOPUECKH BOCIHPUHUMATH M3JIaraeMblil MaTepuan —
3TO HEOOXOAMMOE YCJIOBHE JUIsi €ro MOoHMMaHusi. BHuMarenbHOe ciyimiaHue TpedyeT
YMCTBEHHOTO HAIpSKEHHsI, BOJIEBBIX yCHIIMM. B mporecce JEKIHMOHHOTO 3aHATUS HE00X0IMMO
BBIJICNISATh BaKHbIE MOMEHTHI, BBIBOJbI, AHAIM3HPOBATH OCHOBHBIE NoJokeHus. Ecnu mpu
U3JIOKEHWM MaTepualia IpernojaBaTeleM Co3/JaHa NpoOJieMHas CUTyalus, IbITaThCS
npeayrajgath JNajdbHEHIIUNA XOJ pacCyXIEHUH. OTO CIMOCOOCTBYET JIYYIIEMYy YCBOCHHIO
MaTtepuanga JIEKIUM U oOJieryaer 3aloMUHaHHE OTAENbHBIX BbIBOJOB. [l Oojee mpoyHOro
YCBOCHHMSI 3HAHUH JIEKIUI0 HEOOXOAUMO KOHCHEKTHpOBaTh. KOHCIEKT JeKuuid OJIKEH ObITh B
oTnenbHOU TeTpaau. He Hamo cTpeMuTbes moApoOHO CIOBO B CIIOBO 3alMCHIBATh BCIO JICKIHIO.
KoHncrnektupyiiTe TOJBKO caMoe BaXXHOE B paccMarpuBaeMoM maparpade: (OpMyIupoOBKU
OTpeJieiecHu U 3aKOHOB, BBIBOJIBI OCHOBHBIX YpaBHEHMH U (QOpPMyN, TO, UYTO CTapaeTcs
BBIJICITUTH JIEKTOP, HA YeM aKIEHTUPYET BHUMaHue CTyeHTOB. CTapaiiTech OTQMILTPOBLIBATE U
CKMMaTh MoJaBaeMblii Marepual. boiyiee moapoOHO 3amuchIBaiTe OCHOBHYIO MHGOpPMAIUI0 U
KpaTKO — JOMOJIHUTENbHYI0. He HYy>)KHO MpPOCHUTH JIEKTOpa HECKOJIBKO Pa3 MOBTOPATH OJIHY U TY
xe ¢pasy anas Toro, 4toObl ycmeTh 3amucaTh. 1[0 BO3MOXKHOCTH 3alKCH BEIUTE CBOMMU
CJIOBaMH, CBOMMHU (POPMYIHPOBKAMHU.

Jlexiusi He OJDKHA MIpEeBpalaThesi B cBO€0Opa3Hblil ypOK-IUKTaHT. [I0CKOIbKY B
3TOM CIIy4ae Bbl HE YYUTECh MBICIIUTh U aHATU3UPOBAThH YCIBIIIAHHOE U JIEKIUS MPEeBpaIlaeTcs B
MEXaHUYECKUH TpoILecc.

Terpaap nis KOHCIEKTa JeKIUA Takxke Tpebyer ocoboro BHUMaHUS. Ee Hyx)HO
crenarb yAOOHOHM, NpakTUYHOW M TOJE3HOH, Belb HMMEHHO OHa SBISETCS OCHOBHBIM
MH(GOPMATUBHBIM MCTOYHUKOM IIPH MOJATOTOBKE K Pa3IMYHBIM OTYETHBIM 3aHATHUAM, 3aueTam,
sk3ameHaM. LlenecooOpa3zHO OTAENUTH MOJIA, TJI€ MOKHO OBl M3JI0KUTh CBOU MBICIIH, BOIIPOCHI,
NOsIBUBIIMECS B XoAe JeKkuuu. [lose3Ho oAHYy W3 CTpaHUI] OCTaBIATH CBOOOaHOW. OHa
notpedyeTcst MOTOM, IpU caMOCTOsATeNbHON mnoarotoke. Croga MOXHO OyJeT 3aHecTu
JOTIOJTHUTENbHYI0 ~ MHGOpPMALMI0O 1O JAHHOW TeMme, MOJYYEHHYIO M3 JPYruX HCTOUYHUKOB:
YEepPTEKU U PUCYHKH, CXEMBI U TpapUKH, UTATHI U OMorpaduu BHIJAIOIIUXCS YICHBIX U T. 1.
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Takum 00pazom, Ha JIEKIUH CTYICHT JOJDKEH COBMECTUTH JBA MOMEHTA: BHHUMATEJIbHO
CIIyLIaTh JIEKTOPA, NPUKJIAAbIBas MAKCUMYM YCWIMM Ul IOHUMaHUS U3J1aracMoro Marepuana u
OJIHOBPEMEHHO BECTH €r0 OCMBICIICHHYIO 3aIIUCh.

OKk3aMeH — (OpPMBI WUTOrOBOM NPOBEPKM M OLEHKH IOJHOTHI M MPOYHOCTH 3HAHUH
CTYIEHTOB, a Takke C(HOPMHUPOBAHHOCTH YMEHHUH W HABBIKOB; NPOBOJUTCA B BHUJC
cobece1oBaHUS 10 BaXKHEHUIIIMM BOTIPOCAM KaXJIOTO pasJiesia H3y4eHHOTO Kypca WM MO Kypcy B
LEJIOM B WHIUBUIYaJbHOM mopsake. OCHOBHAasl 1I€Jb MOJATOTOBKUM K AIK3aMEHY — JIOCTHYb
IIOHMMAaHHs 3aKOHOB U SIBJICHMM, @ HE TOJBKO MEXaHWYECKH 3ayduTh Marepuan. Ho Bce xe
JOBOJIBHO MHOI'O BEUIEH NPUAETCS IPOCTO BblyduThb. [Ipm 3TOM ciepyeT yduThIBaTh Balld
UHIUBUAYyalbHble ocoOeHHOcTu. K mpumepy, eciau y Bac 3pUTENbHBIA THUII MaMsITH, TOTJA
ClleyeT yIenuTh oco0oe BHHMaHWE BHENIHEeW QopMe Bamiero KpaTKOro KOHCHEKTa —
HEJOIMYyCTUM HEOPEKHbIN, Hepa30opUMBBINA, MENKUM Modyepk. BakHble MOHATUS JOJDKHBI OBITh
BBIJIENIEHBl U3 TEKCTa, YTOOBI «OpocaThcsi B I1a3a» cpazy. KoHeuHO, akKypaTHBIH KOHCHEKT
noTpeOyeT HECKOIbKO OOJIBIIEr0 BPEMEHH, HO B UTOTe BpeMs Ha 3ay4MBAHUE COKPATUTCS, U BbI
s¢deKTUBHEE MOATOTOBUTECh K AK3aMEHY WM 3adery. Ecim y Bac ciIyxoBOW THN MaMsTH,
ClIelyeT IPOroBapuBaTh HauOOJIee BAKHYIO YacThb MaTepualla, BO3ZMOYKHO JIaXKe HCIOJIb30BaTh
MarHuTo(oH i1 MOArOoTOBKHU. Ecnm ke mpeoOnajaroniuM y Bac SBISETCS MOTOPHBIA THII
MaMsTH, TO KOHCIEKT HYXHO IIepElncaTh HECKOJBKO pa3, NpHYEeM KaXKIbplii pa3 Hauo
BBIYEPKUBATH TO, YTO BBl YK€ BBIYYHJIM JOCTATOYHO XOPOLIO, OCTAaBISAA JUIS NEPENUCHIBAaHUS
TOJIBKO CaMo€ He00X0AUMOe ISl 3alIOMUHAHHUS.

10. MeToanueckue peKOMeHIAUM VISl PenoaaBaTe/is

B ycnoBusx mHpOpMaTH3aMK BeeX cdep ACITCILHOCTH YeIOBEKa YTECHUE JICKIIHHA Y
JOCKM C MEJIOM CTaHOBHUTCS He 3PQekTuBHBIM. [Ipemnaraercs HCIONB30BaTh NPE3CHTAINH,
cozmannbie cpeactBamu  MicrosoftOfficePowerPoint.  JlemoHcTpanust  ciaiiioB  J0KHA
COMPOBOXKIATHCS OTCTYIUICHHSIMH OT PEKUAMa JCMOHCTPAllMA W TOSICHCHHSMH JICKTOpA.
3HAUNTENBHYIO YacTh CIIAHJOB JOJDKHBI 3aHMMaTh HMJUTFOCTpAlMU. B mpormecce W3I0XKeHUS
MaTepHaga TaKOW JICKIIMH HEO0OXOIUMO aKIEHTHPOBATh BHUMAHHUE CIyIIATEICH Ha KIHOYCBBIX
MMOHATHAX €€ TEMBI.

Ecnu TpeOyercs k HMM BO3BpamiaThCs, TO JJIS 3TOTO IIEJIECOOOPAa3HO IMPOKPYYHUBATH
Matepuan (cmaiael) Hazan. Ilpuw 3TOM clieyeT aKTHMBU3WPOBATh BHHMAHHE CTYJICHTOB
BOIIPOCAMH, KOTOpBIC, KaK IMPaBHUJIO, KacCalOTCS BeChbMa IPOCTHIX, HO KIFOUEBBIX IOHSITHH.
OaHOBpPEMEHHO CJIeIyeT AaBaTh CTYACHTAM BPeMs JIJIs TIOMETOK M 3aIMCei B CBOMX KOHCIIEKTaX.

W3noxxeHHbIi BapuaHT AaéT Oosiee BBICOKUH 3((dEeKT, eciiu BO BpeMs JICKIIMU Ha
pyKax y CTyIeHTOB OyJeT pa3faTOuHbId MaTepuall (TE3UChl WIIM TMOJIHBIA KOHCIICKT JICKIIHA,
CJIaliJIbI TIPE3CHTALIVH).

[IpakTuyeckue 3aHATUS TPEAYCMATPUBAIOT HM3YYCHHE HOBOTO U 3aKpeIICHHE
pOpabOTaHHOTO Ha JICKIHMSIX TEOPETUYECKOTO Marepuana. [lociie Toro, Kak CTyACHThI pa3doepyT
TEOPETUYCCKUI MaTepuall 10 JaHHOW paboTe, UM NpeIaracTcs BBIIOJHUTH 3aJaHue HIIN
MPE3CHTAIMIO 10 TPOWICHHON Teme. YacTh 3alaHUil MOXKET BBINOJIHATHCS CTYJACHTAMHU B
KaueCTBE CaMOCTOSITENIbHOM MOJATOTOBKH K 3aHATHSAM. TeMbl MPaKTHYECKUX PadOT CTyAEeHTaM
W3BECTHBI 3apaHee, MO3TOMY K KaXJAOMYy 3aHSATHIO CTYJICHTHI MPUXOAST MOATOTOBICHHBIMU.
3amaHuss MO TMPAKTUYECKUM paboTaM pPEeKOMEHIYeTCS BBINOIHATH C HCIOJIb30BaHHUEM
MIPOrpaMMHOTO O0ecTieueHus, UMeroIIerocs Ha kadeape

IMPHUJIOKEHUA k paGoueii nporpamme

A. CtpykTypa U cofepKaHue JUCHUTIINHBL.
b. ®oHx OLIEHOUYHBIX CPEACTB
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IIpunoxenune A

CTpykTypa H coaepxkaHue IUCHMILIMHBI

«Cneunanbﬂme rj1aBbl

TEXHOJIOTHU MaTEpPHATIOB)»

Imo HampasBJCHUIO

moArOTOBKU»
22.03.01 «MaTtepuasioBeieHHe M TEXHOJOTMH MATEPHUATOB)»
(0axkanasp)
Buasbi yueOHOil padoThl,
. Dopmbl
BKJIIOYasi CAMOCTOSITEJILHYIO Buabl camocTosiTeIbHOI padoThl aTTeCTA
= - padoTy CTY/IEHTOB, CTY/IeHTOB it
g 3 5 M TPYA0EMKOCTh B 4acax I
Pazpnen = X2
n/n &) >4
KOJ1
I/C | Jlag | CPC KCP | K.P. | KIIL .1(10RB AOKJIA Kp |9 3
HyMm)
BocbMoii cemecTp
Beeoenue. KoHCTPYKIMOHHBbIE U
(pyHKIMOHATBbHBIE MATEPHAJIBIL.
B3anMocCBsI3b CTPYKTYpBI U CBOMCTB.
BemectBo, da3za, matepuai.
1.1 8 1 2

CTpyKkTypHas nepapxusi MaTepUaJIoB.
Knaccuduxkamms nedexros,
MOJUKPUCTAIIIBI - MUKPOCTPYKTYPA,
KPHUCTAJUTMUECKAs CTPYKTYpa, JIOMEHBI,
TEKCTYpa, CTPYKTypa Ae(eKTOB,
TOYEYHBIE 1) eKThI, MPOTSHKEHHBIE
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e eKThl, TPAHUIIBI pa3/iena, MopkI,
CTPYKTYPBI KPUCTAIIOTPaPUIECKOTO
caBHra, 1eeKThl YITAKOBKH,
B3auMOoJIelicTBIE 1e(hEKTOB

1.2

CeMmunapckoe 3ansTue.Kintouepas
POJIb aHalIN3a MUKPOCTPYKTYPHI B
IIOHUMAaHHUU MEXaHU3MOB U KOHTpOHe
MIPOIIECCOB MOYYCHUS MATEPUAJIOB C
JKEJTAEMBIMU XapaKTEePUCTUKAMU:
(dyHIaMeHTaJIbHBIE KOPPEIAIUY THIIA
«COCTaB - CTPYKTYPa-MHUKPOCTPYKTYpa-
TOHKasl CTPYKTypa - CBOMCTBay.

1.3

CeMunapckoe

3aHsaTHelloHATHE HepapXuu CTPYKTYP
B COBPEMEHHOM MaTepHaJIOBEeICHUH:
MaKpOCTPYKTypa, MUKPOCTPYKTYpa,
«TOHKas CTPYKTypa, aTOMHO-
MOJIEKYIISIpHAs CTPYKTYpa.

14

IlepcneKTHBHBIEKOHCTPYKIIMOHHbIE
MaTepUAJIbI.

Merananueckue 1 HeMETAIIHYECKUE
MaTepHasbl B MAIIMHOCTPOCHHH.
Meronomnorus BeIOOpa MaTEpHAaJIOB B
MAaIIMHOCTPOCHHH.

15

CeMuHapckoe 3aHsiTHe. Bo3MOoxxHOCTH
U OTPaHUYEHUS] ONTHYECKOM
MHUKPOCKOIIMH B U3yYEHUH CTPYKTYPBI
MEPCIEKTUBHBIX MATEPHAJIOB
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1.6

CemuHapckoe 3aHsTHE. MeXaHU3MBI
YIPOYHEHHSI METALITUICCKUX
MaTepuasoB.

1.7

PU3HKO-XMMUYECKHE OCHOBBI
YIPOYHEHUST METALJIHYECKUX
MaTepHAJIOB.

OCHOBBI  paIMOHAIBHOTO BbIOOpA
Mmerona ympouHeHus. IlepcrekTuBHBIE
TEXHOJIOTHYCCKHUEC MPUEMBI MOBBIIICHUA
MEXaHUYECKUX CBONCTB
KOHCTPYKIIMOHHBIX CTaJIei.

MeToas! MOBEPXHOCTHOTO
YIPOYHEHHUs IeTanei

1.8

CeMuHapckoe 3aHsiTHE.
TexHoIOrnYecKre BO3MOKHOCTH
ONTHMH3AIIHNH CBOMCTB
KOHCTPYKIIMOHHBIX METAJUTHIECKUX
MaTepHayoB MaTepHAIIOBHA TIPUMEPE
TMO ( HTMO,BTMO)

1.9

CeMuHapckoe 3aHsATHE.

MeTo1bl TOBEPXHOCTHOTO
ylpouHeHus aeraneit Houwnas
umnaaumayus VI3yueHue cTpyKkTyphl
MMOBEPXHOCTHBIX CJIOEB
METAJUTMYECKUX MUILIEHEH mocie
VMMIUIaHTAllMA U CBOWCTB
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UMILJIaHTUPOBAHHBIX
KOHCTPYKLMOHHBIX METAJUIMYECKUX
MaTepHUaJIOB..

1.10

IlepcneKTHBHBIEHEOPraHHYECKHE
(pyHKIHOHATBHBIE MATEPHAJIBIL.
Tunsl (yHKIIMOHATBLHBIX ) MATEPUATIOB
(o cocTaBy, CTPYKTYype, CBOMCTBAM U
o0sacTsaM IpUMEHEHUS,

MHOTO() YHKIIMOHAJILHBIC MATEPHAJIBI).
DOUNKO-XUMHUECKUE TPHHIIMIIBI
CO3JIaHUs HOBBIX MaTEPHAJIOBC
3aJIaHHBIMU CBOMCTBAMM M TEXHOJIOTHUM
HX TOJTy4EHHS

Hanocucremsi

JlucrepcHbIe U yIIbTPaIUCIEPCHBIC
Marepuajbl. HaHOCTpyKTypHBIS
MaTepuaibl Ha METAITMYECKON U
Kepamuueckoi ocHoBe. Duznko-
XIUMHYECKHE OCHOBBI
Hanodddexra. [ IpomykTh
HaHOTEXHOJIOTUN: HAHOYACTHIIBI,
00BEeMHBIC HAHOMATEPHATBI, O0bEMHBIC
HaHOCTPYKTYPHUPOBAaHHBIE MaTePHAIIEI,
00BEMHBIE MaTEpPHAIBI C
HaHomo00aBKaMH, 00bEMHEIE
HaHO(parMeHTUPOBAaHHBIE MATEPHAIIBI
Hanorexnonoruu. TpaguuuoHHHbIE U
COBpPEMEHHBIE TEXHOJIOTHH MTOTyISHHUS
YIIBTPaANCIIEPCHBIX MaTEPHAIIOB
(MeTombl XUMUYECKON TOMOT €HU3aIINH,
HEPaBHOBECHBIE METOJIbI, METOTBI,
OCHOBaHHBIC HA CHHEPTETUKE
XUMHYECKOTO U (PU3MUIECKOTO
BO3JIEWCTBUSA, MEXaHUYeCKHe U (PU3UKO-
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XUMHUYECKHE MTPOLIECCHI
JUCTIEPTUPOBAHUS U CMELIEHUS
MOPOIIKOB.) BHOMHKEHEPHBII
MOTEHIMa1 00BEMHOTr0 HAHOMaTepHaIa.

1.11

CemuHapckoe 3aHATHE. DJIEKTPOHHO-
MUKPOCKOITUYECKHE METObI
HCCIJIEJIOBAHMSI METAJIIOB U CIIJIaBOB.
PactpoBas u npoceeunBaromas
3JIEKTPOHHAs MUKPOCKONHU. 3a/1auH,
penlaeMble METOJIOM PACTPOBOU U
[IPOCBEYNBAIOLIEN JIEKTPOHHON
MUKpOCKONHH. M3yueHne o0beMHBIX
HaHOMaTeprajIoB METOZOM
TU(PPAKIIMOHHOMN 3JIEKTPOHHON
MHUKPOCKOIINN

1.12

Cemunapckoe 3ansitTue.Poib
PEHTTEHOCTPYKTYPHBIX U JJIEKTPOHHO-
OTNTHYECKUX METOJIOB aHAIIN3a BEIIeCTBA
B COBPEMEHHOM METAJUIOBE]ICHUN.

1.13

IlepcnekTHBHBIEHEOPraHUYeCKHE
(pyHKUHOHATIbHBIE MATEPHAJIBI.
Crekito 1 aMmop(HBIE MaTEpHATTBI
CepxOpIcTpast 3aKaka u
MEXaHOAKTHBAIS KaK CIIOCOOBI
MTONTy4eHHsI aMOP(PHOTO COCTOSTHHUSI.
ToHKHe MIEHKH U TTOKPBITHS.
TexHOMOTHH MOTY9IEeHHUS TOICTHIX
IJICHOK U MOKPBITH.
CUHTETUYECKHE KPUCTAIIbI
Jusnexktpuku. CynepuoHUKU
CBepXnpoBOAHUKH. MarHUTHbIE
MaTepUAaJIbI

1.14

Cemunapckoe 3aHsITHeMETOBI
PEHTICHOCTPYKTYPHOI'O aHAJIM3a.
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Pentrenoda3zoBsiii aHamms3.
PentrenoBckast qupakToMeTpus

1.15

Cemunapckoe 3ansTHe MeTon
XUMHYECKOT0 JUCTIEPTUPOBAHUS
AJIFIOMHMHHECBBIX CIIJIaBOB KaK TCXHOJIOTI'UA
MOJYYEHHUS ChIPbS JIs allFOMOOKCUIHON
KEepaMHKH..

10

1.16

IlepcnekTHBHBIE HEOPTaHNYECKHE
(pyHKIMOHATBbHBIE MATEPHATBL.
Kepamuka u komno3umol

Crtpykrypa kepamuku. Onucanue,
9HEPreTHYECKHEe BKIIa bl TOBEPXHOCTH U
obobema. Knaccudukanms
KepaMUYeCKUX MaTepHasoB.
Kepamuuecknue Mmarepuainsl ¢
AUBJICKTPUYCCKUMU, MAarHUTHBIMU,
OIITHYCCKUMH, XUMUYCCKUMHU U
ANEPHBIMH (PYHKITUSIMHU.

Cragnu momydeHnst KepaMHUKH.
[ToxnroroBka moporika (1 METOABI
TIOJTY9ICHHUSI TIOPOIITKOB),
TPaHyJIOMETPHUYECKIE XapaKTEPUCTHUKH,
POTB CpemHero pa3mMepa U aKTUBHOCTH
MTOBEPXHOCTH, OMMOAAIbHBIE (DYHKIIHH
pacnpezneneHus TpaHyll IO pa3Mepy.
Pons mmactuduxaropos. [IpeccoBanme,
KpHBas IPECCOBAHMSI, METO/IBI
TpeccoBaHms (OAHOOCHOE,
M30CTaTUYEeCcKOe, Topsduee U Ap.).
MexaHWU3MBI CTIEKaHUS CTaIUU
cniekanwus (IpHUIIEKaHNe, OTKPHITAs,
3aKpBITasl IOPUCTOCTD, IEPBUYHAS
KpUCTAIITH3AI, COOMpaTebHas
pEeKpHCTaIIN3aIis, aHOMAIBHBIA POCT
3epeH). Meroabl criekanus. [lnukeproe
nuthe. [leHokepamuka. IlepcriekTnBHBIE

11

29



KCPaMHUUICCKNEC KOMITO3UTHI, KCPMECTHI.

1.17

Cemunapckoe 3austue.Craaun
MOJTYyYEHUS] KEPAMUKHU. .

11

1.18

CeMmunapckoe 3ansiTue. Meroapl
H3Y4YEHUS CTPYKTYPHI U CBOMCTB
QITFOMOOKCHTHOT'O TTIOPOIIKA
Peonornyeckue cBOMCTBA MOPOIIIKA.

12

1.19

IlepcnekTHBHBIEHEOPTraHUYECKHE
(YyHKIHOHATBHbIE MATEPHAIBI.
buomarepuanbl

TpeOoBanus k Marepuanam,
HCTOJIb3YEMBIM JUTSl TPOTE3UPOBAHUS.
Knaccugukanus 6nokepaMuku 1mo
OTHOIICHHUIO K )KUBOW TKAHH
(bnonHepTHAsI, TOPUCTAS,
OnoakTHBHAs, pe3opoupyemast).
Kepamunueckue marepuanbsl Ha OCHOBE
AI203 u ZrO2, ruipoKCcui- u
¢Topannaruta. buoakruBHas
CTEKJIOKEpaMuKa. MexaHu3m
B3aMMOJICHCTBUSI OMOKEPAMHKH C
JKUBOW TKaHbIO. [ 'uneprepmus.
buonementsl. Martepuaiel ¢

s dexkTom maMaTy (HUTHHOI).
TexHonornyeckne BO3SMOXHOCTH
MOBBIIEHHS (PYHKIIMOHATBHBIX
CBOMCTB OMOCOBMECTHMBIX
METAJUTMYECKUX MaTePHAJIOB

13

1.20

CeMuHapckoe

3aHsATHE. MeTOIbIN3yYeHNS CTPYKTYPHI
U CBOICTB aJIFOMOOKCHIHBIX KEPAMHUK
Pa3IMYHOro Ha3HAYCHHUS.

13

121

Cemunapckoe 3ansTue.l3ydenne
CTPYKTYPBI KEpaMHK MeTooM POM.

14
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Onpenenenrie GU3NICCKUX CBOMCTB:
OtHocuT. TuHEHAas ycanka, %
Oo6mas nopucrocts, 1100, %
OtxkpsITas nopucrocts, 11oTK, %
II0THOCTS p, T/cM®

1.22

CoBpeMeHHBIE MeTObI HCCIeI0BAHUS
nepcneKTUBHBIX PYHKIHOHAIBLHBIX
MaTEepUAJIOB

AmmapaTypHOe OCHAIIEHUE U
YCTIOBHSIMH NPOBEIEHNUS COBPEMEHHOTO
3KcnepuMenTa. MHTepriperanuu
PE3YJIBTATOB UCCIIENOBAHUS U
OLIEHUBaHHUE dKCIIEPUMEHTAIBHBIX
naHHbIx. Onpenenenne GU3NIECKUX
CBOMCTB MaTepHua’soB.

15

1.23

CeMunapckoe  3aHsiTue.MarHuTHBIC
cBoiicTBa. @eppOMarHuTHbIE CBOMCTBA.
Mertoznpt n3mepenuslIpumenenne
3JIEKTPUIECKOTO aHanu3a B
MaTepUaIOBEACHUN

15

1.24

Cemunapckoe 3anstue.lliotHocTh U
TepMHUYECKOe pacimmpeHue. [IIoTHOCTh
METaJIJIOB U CIIJIABOB

16

1.25

Urorosas nexnmnCoBpeMeHHbIE
MeTO/AbI HCCJIeI0BAHUS
nepcrneKTUBHBIX (PYHKIIMOHATIBHBIX
MaTepUAIOB

CpaBHHUTEJBHBIA aHAIN3 PA3JIMYHBIX
METO/I0B U3y4YeHHsI CTPYKTYPbI
MATEpPHAJIOB

17

1.26

CeMunHapckoe 3aHATHEDJICKTPOHHO-
MHUKPOCKOIHYECKHE METO/IbI
HCCIIEI0BAHUS METAJJIOB U CIIAaBOB
[Ipumenenue [1OM niist nuzyuenus
TOHKOH CTPYKTYpPBI HUTHHOJA KaK
0MOCOBMECTHMOr0 MaTepHraa

17
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1.27

HTorosoe cemmuapckoe
3aHATHeKOMIIIEKCHBIN oXo 1 K
PELIEHUIO 3a/1a4 MaTEpUAIOBEICHUS
PanmonanbsHbIi BEIOOP METOAOB
HCCIIEN0BaHNS MAaTEPUATIOB.
IIpakTHueckrue BO3MOXHOCTH U
OIrpaHUYEHHSI COBPEMEHHBIX METOJ0B
ucclenoBanus GyHKIMOHATBHBIX
MaTEepUAIOB.

18

@opma ammecmayuu

19-21

Bcero yacoB nmo JUCIUIIINHE
B BocbMOM cemecTpe

36

90
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MUHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUMCKOM ®EEPALIMNA
denepalibHOE TOCYAAPCTBEHHOE ABTOHOMHOE 00pa30BaTEIbHOE YUPEKIECHUE BBICIIETO
o0pa3zoBaHus
MOCKOBCKUH ITOJIUTEXHUYECKUN YHUBEPCUTET
Hamnpasiienne noaroToBku:

22.03.01 MATEPUAJIOBEAEHUE U TEXHOJIOT T MATEPHUAJIOB
OIT (mpodwmitp) «IlepcriekTHBHBIC MaTEPUATBl U TEXHOJIOTHUI

Kadenpa: MarepuajioBenenue

®OH/JI
OLIEHOYHBLIX CPEJICTB

MO YYEBHOM JUCUMIIINHE

Cneuua.m,m)le rjiaBbl TEXHOJIOTMU MAaTEPUAJIOB

Cocras: 1. [laciopT ¢oHIa OLIEHOYHBIX CPEICTB
2. Onucanne OLEHOYHBIX CPECTB:
JK3aMeHAMOHHbIE OMJIeThI
HenoBas (poJsieBasi) urpa
Keiic-3apaun
Kpyraslii cToa (1uckyccus)
KosnoxkBuym
Jloxknan

Cocrasutenb: goneHt T.1O.CkakoBa

MockBa, 2022 ron



MMOKA3ATEJIb YPOBHAA CPOPMUPOBAHHOCTHU KOMIETEHII U

Cneunanbﬂmern ABBITCXHOJIOI'HA MaTEPHUATOB

OI'OC BO 22.03.01 «MaTepuaJioBeieHHe H T€XHOJIOTHH MATEPHAJIOB

B nporecce ocBoeHUS JaHHOW TUCHUTIIIMHBI CTYACHT (POPMUPYET U TIEMOHCTPUPYET CIICTYIOIINE
IIpodeccuoHanbHble KOMIIETCHIIUM:

KOMIIETEHIIMHN

Hepeqem, KOMIIOHCHTOB

TexHoJsiorus dopma CreneHu ypoBHeil 0CBOeHHMSI KOMIIeTeHIU
(popmupoBanus OLIECHOYHOI'0
KOMITeTeHIM I cpeacTBa

NH- ®OPMYJ
JTEKC UPOB- KA
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YK-1.

Criocoben
OCYILIECTBIISITH
[OKCK,
KPUTHYECKUI
AHAIN3 U
CHHTE3
WH(pOpPMAIIH,
[IPUMEHSATH
CHUCTEMHBIN
[TOJIX O JIS
[pereHus
[OCTaBJIEHHBIX
3ajad

MYK-1.1. Ananusupyer 3aaauy,
BBIICIISIS €€ 0a30BbIC
COCTABJISIFOIIINE

MYK-1.2. OcyiiecTBisieT NOUCK,
KPUTHUYECKU OIICHHBAET,
000011a€eT, CUCTEMATH3UPYET U
[pamKUpyeT HHPOPMAIIHIO,
TpeOyeMyIo ISl peIeHUs
[TIOCTABJICHHOM 3aJlauu

MYK-1.3. PaccmatpuBaer u
[penaraer paluoHAIbHbIE
BapUaHTbI PEHICHU A IMOCTaBJICHHOM
3a7a4d, UCIIOJb3Ysl CUCTEMHBIN
TIOAXO0/, KPUTUIECKH OL[CHUBAET
MX JOCTOMHCTBA U HEAOCTATKHU

UICKLIMS,
CaMOCTOSITEIIbHASI
pabora,
CCMHHAPCKUE3aHIATH
5T

vO,
AU,

SB=R~
N

ba3oBblil ypoBeHb
-MCIIOJIb30BATh 3HAHUSL ONMPUHIMIAX cOopa, 0TOOpa 1 0000IeH s
MH(OPMAILMMB CTAHAAPTHBIX YUEOHBIX CHTYyalUsIX

IloBbIlIEHHBIN YPOBEHD

- cmocoben OCYIICCTBJIIATH ITOUCK, KpI/ITI/I‘ICCKI/Iﬁ aHaJIu3 U CUHTEC3
I/IH(I)OpMaLII/II/I, MNPUMCHATH CHCTEMHBIM IMoAXO0a I PCIICHUS TOCTaBJICHHBIX
3a/ad B IIPAKTUYECKOM JEATEIBHOCTU B IIPOIIECCE MMOATOTOBKH K
CEMHUHAPCKHUM 3aHATHSIM, B IPOEKTHOU JEATEIBHOCTH.
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YK-6

Cnocoben
YIIpaBIATH
CBOMM
BpEMEHEM,
BI)ICTpaI/IBaTI)
151
[pEaIN30BHIBAT
b TPACKTOPHIO
CaMOpa3BUTHUSA
Ha OCHOBE
HpI/IHIII/IHOB
00pazoBaHus B
TCUCHHE BCEH
KU3HU

NYK-6.1. Ucnonb3yer
MHCTPYMCHTBI U MCTObL
YIIpaBICHUABPEMEHEM IIpU
BBIIIOJJTHCHUHW KOHKPETHBIX
3ajiad, MPOSKTOB, IIPU
JTOCTUXKECHUU ITOCTABJICHHBIX
Lesen

NYK-6.2. Onpenensier
[PUOPUTETHI COOCTBEHHOM
NesITeNIbHOCTH, TMYHOCTHOTO
[pa3BUTUS U
MpodeccroHaIbHOTO pOCTa

NYK-6.3. JlemoHCTpHUpYET
TOTOBHOCTB K ITOCTPOCHHIO
npodecCuoHaNTBHOU Kapbephl U
OTIPENICTICHUIO CTPATET UK
MpoheCcCHOHANTBHOTO Pa3BUTHS
Ha OCHOBE OIICHKH TPEOOBAHMIA
[PBIHKA TPYJa, TPEII0KCHUMA
[phIHKa 00pa30BaTEIIbHBIX YCIYT
M C y4ETOM JIMYHOCTHBIX
BO3MOKHOCTEH 1
MpeANOYTCHUN

UICKLIMSI,
CaMOCTOSITEIIbHAsI
pabora,

CCMUHAPCKUC3aHATH

11

vO,
AU,

2B=R~
N

ba3oBblil ypoBeHb
-MCIIOIb30BATh 3HAHUSL ONMPUHIMIAX cOOpa, 0TOOpa 1 0000IeH s
MH(OPMAIMKB CTAHAAPTHBIX YUEOHBIX CHTYalUsIX

IloBbIlIEHHBIN YPOBEHD

- crnocoOeH OCYIICCTBJIATH ITOUCK, KpHTH‘I@CKHﬁ aHaJIn3 U CUHTEC3
MH(OpPMAITUH, TPUMEHSITh CHCTEMHBIN TIOIXOT JIJIsl PEIICHHSI
MOCTaBJICHHBIX 3aJ1a4 B HpaKTH‘IeCKOﬁ ACATEIIBHOCTH: B IIPOLICCCC
[MOJATOTOBKH K CEMUHAPCKUM 3aHATHAM, B IPOCKTHOU
NIESTEIIBHOCTH.
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MnK-1

CriocobeH
BBITTOJIHATE
KOMIIJIEKCHEIE
MCcclIeJOBaHUs U
UCIIBITAHUA
MaTepHajIoB
(n3menuii),
00pabaThIBATH,
AHATN3UPOBATH U
MPEACTABIATh
[PE3yIBTATHI
MCCIICTOBaHUM

MIIK-1.1 3naer: uenu u 3agauu
MIPOBOAMMBIX HCCIEAOBAHMIA,
METO/bI TPOBEICHUS
PKCIIEPUMEHTOB U HAaOJIIOICHUH,
00001eHns u 00paboTKn
MH(pOpPMAIUH;

MIIK-1.2 YmeeT: npoBOAUTH
HAOJIIOICHHSI U U3MEPEHUS,
COCTaBIISITH OTYETHI IO
[pe3yJbTaTaM MPOBEIEHHBIX
PKCTIEPUMEHTOB, 00pabaThIBaTh U
[PEACTABIIATE TONyYSHHBIC

[Pe3YNbTATHI;

MITK-1.3 Nmeer HaBBIKH
TIPOBEACHHUS HU3MEepEeHui u
HaOJTI0ICHHH, 00paboTKH
[PE3yNbTATOB, COCTaBJICHUS
OTYETOB u MpEACTABICHUS

MOJTYYCHHBIX JaHHBIX

UICKLIMSI,
CaMOCTOSITEIIbHASI
pabora

vO,
AU,
K-3,

~

ba3oBblii ypOBeHb:
criocoOeH BOCIPOU3BOIUTH MOJyYCHHBIE 3HAHUH B X0OJI€ TEKYIIETO

KOHTPOJIS

IloBbIlIEHHBI YPOBEHb:
[IPAaKTUYECKOE IIPUMEHEHHUE NIOJIyYCHHBIX 3HAHUWO LEIAX H 3aJadax

MPOBOANMBIX HCCHGILOBaHHﬁ, 0 MCTOAax MPOBCACHUSA SKCIICPUMCHTOB
1 HaOmroAeHMIA, 0000meHns 1 00paboTKH MHPOPMAITUU B MpoIecce
MOATOTOBKH K CCMUHAPCKUM 3aHATUAM, B HpOGKTHOfI JCATCIIBHOCTH.
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MK-2

CrocobeH
OCYIIICCTBIISATh
BEIOOD
MaTepHajIoB
[TCXHOJIOTNMYCCKHU
X TPOIIECCOB IS
TOJIy4ECHUSI
3a1aHHOrO
KOMILIEKCA
CBOICTB

MIIK-2.1 3naer: MeTalIMYecKue 1
HEMeTaJUINYeCcK1e
KOHCTPYKIIMOHHBIE U
MHCTpYMEHTaJIbHbIE MaTepPHUAIIBI,
X CBOMCTBA, CIIOCOOBI
YIIPOYHEHMU I, TEXHOJIOTUYECKHE
BO3MOXXHOCTU TEPMHUYECKON
00pabOTKH, METOJIBI TPOBENICHUS
CTPYKTYPHOT'O aHaJIN3a U
OIIpeNieNeHns SKCIUTyaTallMOHHBIX
CBOICTB JeTajieil U MHCTPYMEHTOB

MIIK-2.2 YMeer: BoIOUpATh
MaTepyuabl JIs AeTalleld MalluH,
MpuOOpPOB M UHCTPYMEHTOB, BH/T
TepMUYECKOi 00paboTKH,
[IPOBOJAUTH CTPYKTYPHBIN aHAJIN3 Y|
M3MepeHns MoKa3aTeen,
XapaKTepPHU3YIOIIX
PKCIUTyaTalliOHHBIE CBOHCTBA
neraneil ¥ UHCTPYMEHTOB,
yCTaHaBIIMBATh MPUINHBI UX
OTKIIOHEHUS OT 3aJTAHHBIX
[TapamMeTpoB;

IMIIK-2.3 Mimeer HaBBIKH: BBIOOpa
MaTepHaJIOB AJISl pa3IUYHbIX
M3AETUi, BUI TEPMUUYECKOM
00paboTKH, TPOBEIECHUS
CTPYKTYPHOI'O aHAJIN3A,
M3MepeHHs MoKa3aTenei,
XapaKTepU3YIOINX
PKCIUTyaTallMOHHbIE CBOMCTBA
neraneil © UHCTPYMEHTOB,
yCTaHaBIMBATbh MPUUMHBI UX
OTKJIOHEHHS OT 3a/IaHHBIX
mapaMeTpoBIKCILTYaTallMOHHBIE
CBOMCTBA JIeTaICH U

UICKLIMSI,
CaMOCTOSITEIIbHASI
pabora,
CCMHHAPCKHE3aHATH
5T

YO,
Anze
K-3,

ba3oBblii ypoBeHb
CIIOCOOCH HCII0JIb30BaTh MOJTyYCHHBIC 3HAHUS O BHIOOPE MATEPHAIIOB U

TCXHOJIOTMYCCKUX MPOLCCCOB JJId IMOJYYCHHUA 3aJaHHOI'O KOMILJICKCa
CBOMCTB B CTaHAAPTHBIX Y4EOHBIX CUTYAIUSX, BOCIPOU3BOIUTH
[TOJIy4CHHBIEC 3HAHUSA B XOJI€ TEKYIIETO KOHTPOJIA
IloBBIIEHHBINYPOBEHD

CIIOCOOCH Ha MPAaKTHKE OCYIIECTBIIATH BBIOOP MATEPHUATIOB H
TEXHOJIOTMYCCKUX MPOLECCCOB JJId MMOJYUYCHHUA 3aJaHHOTIO KOMILJIEKCAa

CBOﬁCTB,HpHMeHHTB MOJIYYCHHBIC 3HAHUS B IMPOLECCC MOATOTOBKH K
CCMUHAPCKUM 3aHATUAM, B HpOCKTHOfI JACATCIIbHOCTH.
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Tabnuma 3 [Nacnopr ®@OC no guctummbe «CnenuanbHbIe TJIaABbI TEXHOJIOTHH MATEPHATIOB)»

Kox xomnerenuuun OneMeHThl KOMIIETeHLIUN KonTponupyemsie monynu, pazaensl | Ilepuo Bunsl Crniocobsr | CpenctBa
(J4acTu KOMITETEHIINHN) (TemBbl) TUCIUIUIMHBI IO paboyeit
Hporpamme JYHOCTD KOHTPOJIA KOHTpOJSL | KOHTPOJIA
KOHTPOJIS
1 2 3 4 ) 6 7
YK-1. NYK-1.1. Aranusupyer Beenenne. KoHCTpYyKUIMOHHBIE U Texymuii DK3aMeH ,YCTHO DK3aMeHAIMOHHBIE
3ajJ1auy, BBIJIENSS €€ GyHKUHOHATbHbIE MATEPHAIIBI. (mmocie HenoBas OuJIeThI
Crioco0eH OCyIIeCTBISATh 0a30BBIE COCTABJISIONTIE 3aBEPIICHUS (poneBas)
IIOMCK, KPUTUYECKUI aHAIN3 U M3ydeHHUs TEMBI) urpa Hoxa
cHHTE3 HH(OPMAIIHH, IepcneKTHBHBIEKOHCTPYKIUOHHBIE
MPUMEHSTh CUCTEMHBIN TTOJIX0]T MaTepuaJbl 1 TeXHOj")F““ ITpoMeKyTOYHAs | KOJUIOKBHYM
JUISL pEIIEHUSI [IOCTaBIECHHBIX MMOBBIIICHUS UX CBOUCTB. aTTecranms (1o
3aad OKOHYaHUH
IlepcneKkTHBHBIEHEOPraHUYeCKHE
ceMecTpa)
(pyHKuHOHATbHBIE MATEPHAJIBI U
TeXHOJIOTHU UX MOJTYy4YeHHs
CoBpeMeHHbIe METOIbI
HCCJIEOBAHUS NMePCeKTUBHbBIX
(pyHKUHOHATILHBIX MAaTepUAIOB
NVYK-1.2. OcymectBiser CoBpeMeHHBIE METO/IbI Texymuii (Ha Ketic-3amaun | ycTHO 3amaHus 1Mo Keiic-
IOUCK, KPUTUYECKU HCCJICA0BAHUA NEPCHICKTUBHBIX KaXKJIOM JUCKYCCHUS 3aja4am
OIIEHUBAET, 0000IIaET, GyHKUMOHATLHEIX MaTepHaJIOB CEHMHHAPCKOM | KOJUIOKBHYM
CUCTEMaTU3UPYeT U 3aHITHN) Aokal
pamkupyeT HHPOPMAIHIO, [Tpomexxyrounast zmaMeH OK3aMeHAIHOHHEIE
ernoBast
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TpeOyeMYyFo JIJIs peIIeHUs
MMOCTABJICHHOM 3a1aun

arrecranus (1o
OKOHYAaHUH
ceMecTpa)

(pomneBas)
urpa

OWJIETHI

NVYK-1.3. PaccmatpuBaer | CoBpeMeHHBIE METOIbI Texymmii (Ha Keiic-3amaun | yctHO . 3amaHus mo Kewc-
U TIpejiaraeT HCCIeIOBAHUS MEPCEeKTHBHBIX Ka)IoM 3aj1a4am
palMoHaIbHbIC BADUAHTHL | (PYHKHHOHAJIBHBIX MATEPHAIOB CEHMHUHAPCKOM
peLIeHUs IOCTABJICHHOU 3aHSATHH)
3a/1a9M, UCTIONB3YSI ITpoMexyToUHas
CHCTEMHBIM IIOJIXO0/I, arrectarus (1o
KPUTUYCCKH OLICHUBACT UX OKOHYAaHUHN
JOCTOMHCTBA ¥ HEIOCTATKH ceMecTpa)
NVYK-6.1. Ucnons3yer CoBpeMeHHbIE METO/IbI Texymmuii (Ha Keiic-3agaun | yctHO
HUHCTPYMEHTBI 1 METOIbI HCCICA0BAHUSA MEPCHIEKTUBHBIX KaXXJ10M
VIIPaBJICHHS BpEMEHEM (GYHKIMOHATBLHBIX MaTepHAIOB CEHMHUHAPCKOM
HpH BHIOTHEHUH 3aHATHH)
TIpomexyTrounas
KOHKPETHBIX 3a]1a4,
0CKTO arrectarus (1o
. MPOEKTOB, TIPH
YK-6 CriocoOeH ynpaBisiTh p » Ip OKOHYAHII
CBOMMBPEMEHEM, JIOCTUKECHUU
ceMecTpa
BBICTpanBaTh IIOCTAaBJICHHEIX LI€IEeU
HpEATN30BBIBATH

TPACKTOPHUIOCAMOPA3BUTHA
Ha OCHOBC IIPpUHOUIIOB
O6paSOBaHI/ISI B TEUEHHE BCEH
KHU3HHU

NYK-6.2. Onpenensier
PHOPHUTETHI
coOCTBEHHOI
JIEATEILHOCTH,
JUYHOCTHOI'O Pa3BUTHUSA
U 1Ipo(eCCHOHATBHOTO
pocta

NVYK-6.3.
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JeMmoHcTpHUpyeT
TOTOBHOCTbH K
MOCTPOCHHIO
npodeccnoHaTbHOM
Kapbepsl U
OTIPENICIICHUIO CTPATETHH
podecCHoHaATBEHOTO
pa3BUTHS Ha OCHOBE
OIIEHKHU TpeOOoBaHUM
pBIHKA Tpy/Ia,
MIPEUIOKEHNN PBIHKA
00pa3oBaTENbHBIX YCIYT
Y C YU4ETOM JIMYHOCTHBIX
BO3MOKHOCTEN U

MPEANOYTEHU N
ITK-1Croco6eH BEITIONMHATE WIIK-1.1 3naer: nenu u | CoBpeMeHHbIE METOAbI Texymmit Keiic-3agaun | ycTHO Juckyccns
KOMIUTEKCHBIE HCCIE/IOBAHASA M | 3352491 MIPOBOIUMBIX HCCJIeT0BAHMS MEPCIEKTHBHBIX (mocne JIACKYCCHSI
VICTIBITAHHS MATEPUAIIOB WCCIIeIOBANMiL, MeTobl | PYHKIMOHANBHBIX MaTEpPHAIOB 3aBepIICHHUS KOJITOKBHYM 2K3aMeHaHHOHHHe
(m3menwmii), 0OpabaTHIBATS, NpoBeeHus W3YYEHUS TEMBI) s WJICTHI
aHaJM3UPOBATH U npencmianﬂn, SKCTICPHMEHTOB H Hpoweyrommas | Herosas
Pe3yabTaThl HCCIICIOBAHHIA N

HaOIIIOICHHIA, arrecranus (mo | (posnesas)

00001IeHNS U OKOHYaHUU urpa

00paboTku nHbOpMaIUU cemecTpa)

HIIK-1.2 Ym™meer: Texymmii( Ha Keiic-3agaun | ycTHO 3amanus 1o Keiic-

IIPOBOIUTH Ha6J'IIOI[eHI/IH COBpeMeHHLIe METOAbI KaX1oM JAUCKYyCCHUsA 3aga4yaM

W M3MEpCHHUS, HCCIEIOBAHMS EPCIEKTHBHBIX CEMHUHAPCKOM KOJUTOKBUYM

COCTABIISTE OTYETHI HO (GYHKUHOHAIBHBIX MATEPUAJIOB 3aHATHH) Aokial

DK3aMeH DK3aMeHallMOHHbIE

41




pe3yibTaTam IMpomexyrounas | JlenoBas OWIIETEI
MPOBEIACHHBIX arrecranus (mo | (posnesas)
DKCIIEpUMEHTOB, OKOHYaHIH urpa
o0pabarsiBaTh 1 cemecTpa)
IPEJICTABIISTH
MIOJTy4YCHHBIC
pe3ynbTaThl;
HIIK-1.3 NmeeT HaBbiku | CoBpeMeHHbIe MeTO/IbI Tekymmii ( Ha Keiic-3amauun | ycTHO JIOKJIA]T
r[poBe)Ierm I/I3MepeHI/II\/'I HCCICA0BAHUSA MEPCHIEKTUBHBIX KaXa10M
. 3amaHns Mo Kekc-
¥ HaGITIOIECHHIA, (PYHKIHOHAILHBIX MATEPHAJIOB CEHMHHAPCKOM “anauan
00pabOTKH Pe3yILTaTOB, 3aHATHH)
TIpomexyrounas
COCTaBJICHUS OTYETOB U
arrectarus (1o
MpeACTaBICHUS
OKOHYaHUH
MOJTYYCHHBIX JaHHBIX cemectpa)
ITK-2Cnoco6en UIIK-2.1 3naer: IlepcneKTHBHBIEKOHCTPYKIMOHHBIE | Tekymii Jlokna YCTHO DK3aMEHALOHHBIE
G MeTajInyecKue U MaTepUuaJjibl H TEXHOJIOIHHU (toce Keiic-3amaun OuUJIETHI
OCYIICCTBJIAITH BLIOOP MOBBIIIEHUsI UX CBOMCTB.
MATEpHATIOB T HEMETAJINYECKHE 3aBEPLICHNA NMUCKyCCHs
U3YYEHUS TEMBI) | KOJUIOKBUYM
KOHCTPYKIIMOHHBIC 1 IepcneKTHBHbIEHEOPTAHHYECKHEe
TEXHOJIOTHYECKUX TIPOLIECCOB MHCTPYMCHTAJIbHBIC (GyHKIMOHATBHBIC MATEPHAJIBI H [IpomexyrouHas | DK3aMeH
JJIA TIOJTYYCHUA 3aTaHHOI'O MaTcpHralibl, UX TEXHOJIOTHH UX MOJIy4YeHHUs aTTeCTaIus (1'[0 I[eJ'IOBaH
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KOMILJIEKCA CBOMCTB CBOMCTBA, CITIOCOOBI OKOHYaHHUU (poneBas)
YIPOYHEHUS, cemectpa) urpa
TEXHOJIOTHYECKHE
BO3MO>KHOCTH
TEPMHUYECKOU
00paboOTKH, METO/IbI
MIPOBEICHUS
CTPYKTYPHOTO aHaju3a u
ompeeaeHus
AKCIUTyaTaIlMOHHBIX
CBOICTB JIeTaliel U
WHCTPYMEHTOB
HIIK-2.2 Ymeer: CoBpeMeHHbIE METO/bI Texymmuii (Ha Keiic-3agaun | , ycTHO
BBIOMPATH MaTepPUAITBI HCC/Ie0BAHUS MEPCIEKTHBHBIX KasKJI0M JIACKYCCHSI DK3aMeHAI[MOHHbIE
JUIS eTanell ManvH, (PYHKUHOHAIBHBIX MATEPUAJIOB CEMHHAPCKOM KOJUTOKBHYM; OUIIETHI
npuOOpoB 1 sanin) DK3aMeH
WHCTPYMEHTOB, BHU]I Tpomexyrotnas Jlenosas
. arrectarus (1o
TEPMHUYECKOU OKOMMAHII (poneBast)
00paboTKH, TPOBOJIUTH cemecTpa) urpa

CTPYKTYPHBIN aHaIU3 U
M3MEpPEHHUs TIoKa3aTeseH,
XapaKTepU3YIOIIHNX
JKCIUTyaTallMOHHbIE
CBOMCTBA JeTajiell "
UHCTPYMEHTOB,
YCTaHaBJIMBATh IPUYUHBI
UX OTKJIOHCHHUS OT
3aJlaHHBIX [IapaMEeTPOB;
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HIIK-2.3 Umeet CoBpeMeHHbIE METO/IbI Texymmuii (Ha YCTHO 3amanus 1o Kewic-
HaBBIKU: BI)I60pa HCCJICA0BAHUS MEPCIIEKTUBHBIX Ka>XI10M 3aJad4amM
MATEPHAIIOB ISt (GYHKIMOHATBHBIX MATepPHAJIOB CEHMHHApPCKOM Keitc-sana<m
pa3IMYHBIX U3JETUH, SAHATHH) JTOKJIa]
o ITpomexyTouHas

BUJ TEPMUYECKOMN

arrectarus (1o
00paboTKH, IPOBEACHUS

OKOHYaHHUMN
CTPYKTYPHOI'O aHaIu3a

PYKTYp ) ceMecTpa)
HU3MEPEHHUS MOKa3aTeIeH,
XapaKTEpU3YIOLIUX
JKCIUTyaTallMOHHBIE
CBOMCTBA JIeTane u
WHCTPYMEHTOB,
YCTaHABJIMUBATH MPUYNHBI
HUX OTKJIOHEHHUS OT
3a/IaHHBIX TAPAMETPOB
Ymenua: [epcnekTHBHBbIEKOHCTPYKIUOHHBbIE | Texymuil (Ha JIOKIIa ] YCTHO DK3aMeHaIMOHHbBIE
MaTepHaJibl U TEXHOJIOTUH KaXXJI0M OMJIETBI
OIITUMHU3HUPOBATH MOBBIIIEHUS UX CBOMCTB. CeHMHHAPCKOM
rapaMeTphl pekuMa . sansTH)
epcneKTHBHbIEHEOPraHuYecKue
00paboTKH meTanu s p p IpomesyTounas
HKIHOHAJTbHbIE MATEPHAJIBI U
MOIYy4YECHUS OITUMAJIBHOI'O (VBN P atTectalys (10
i TeXHOJIOTHU UX MOJTyYeHHs

OanaHca CBOMCTB ee y OKOHYAHNI
pabodeli TOBEpXHOCTH cemectpa)
HaBbiku: IlepcneKTHBHBIEKOHCTPYKIMOHHBIE | Texymuii (Ha YCTHO

MaTepUuaabl U TEXHOJOI'MU
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Brnaners MeTOoAaMHU
yIpaBJICHHsI
TEXHOJOTHICCKUMHU
mporeccaMu  00paboTKU
KOHCTPYKIIMOHHBIX
MaTepuaJoB Ha OCHOBE
COBPEMCHHBIX METOAOB U
TEXHUYECKHX CPEICTB.

NOBBILIEHMSI NX CBOMCTB.

IlepcnekTHBHBIEHEOPraHUYECKHE
(pyHKuHoHATBHBIE MAaTEPHAJIBI U

TEXHOJIOI'MU UX IMOJYIYCHHUSA

Ka)KJIOM
CEHMHHApPCKOM
3aHSTHH)
ITpomexyTouHas
aTTecranus (1o
OKOHYaHUHU
ceMecTpa)
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IK3AaMEHAIIMOHHBIC OMJIEThI

1. Ha3nauenue: Mcnonb3yrores i NPOBEACHUS IPOMEXYTOUHOM aTTeCTAlUH 110 AUCLUIIIMHE
"CrienvasabHbI€ TJ1aBbl TEXHOJIOTUU MaTepuajioB"
2. B OuiieT BKIIIOYEHO /1Ba 3aIaHUS:
3amanue 1. Bompoc aist mpoBEpKH TEOPETHUESCKUX 3HAHUI: TeMbl 1-3
3ananue 2. Bomnpoc [uist NpOBEpKH TEOPETUUECKUX 3HAHUM: Tema 4
3. KommiekT sK3aMeHaIMOHHBIX OMIeTOB BKIto4aeT 20 OUIIeToB.
4. PernaMmeHT sK3aMeHa: - Bpems Ha oAroToBKy T€3UCOB OTBETOB - 10 40 MUH
- Cnoco® KOHTPOJISL: YCTHBIE OTBETHI.

5. llIkana onieHUBaHUSA:
"OTAMYHO'" - €CIIU CTY/IEHT TJ1yOOKO M MMPOYHO OCBOMJI BECh MaTepual MporpaMMbl 00ydeHHUs,
HCYEpIBIBAIOIIE, TOCIEA0BATEIbHO, TPAMOTHO U JIOTHYECKH CTPOWHO €T0 U3JIaraer, He
3aTPyJHSETCS C OTBETOM NPH U3MEHEHUH 3a/1aHus
"Xopomo'- ecnu CTyAEHT TBEP/O 3HAET MPOTrpaMMHBIN MaTepua, TPaMOTHO U 10 CYIIECTBY
€ro U3JIaraeT, He JIOMYCKAaeT CYIIECTBEHHbIX HETOYHOCTEN B OTBETE Ha BOIIPOC,
"Y10BI1E€TBOPUTEIBHO' - €CIIU CTYJAEHT OCBOMJI TOJIBKO OCHOBHOM MaTepHall IPOrpaMMbl, HO
HE 3HAeT OTJENIbHBIX MOJIOKEHUH, T0MyCKaeT HETOYHOCTH, HEIOCTATOYHO IIPABUIIbHBIE
(bopMyTUPOBKH, HAPYIIAET MOCIEI0BATEIBHOCTD U3JI0KEHUS TPOrPaMMHOT0 MaTepHralia
"Heyn0B1€TBOPUTEIBHO' - €CIIM CTYJIEHT HE 3HAET 3HAYUTEJILHON 4acTH POTPAMMHOIO
MaTtepuana, I0MycKaeT CepbE3HbIE OINOKH, C OOJBIIUMHU 3aTPYIHEHUSIMU BBIMOIHIET
MPaKTUYECKHE 3a/1aHuSsl.

Kaxnoe 3amanne sK3aMeHAMOHHOTO OMIIETa OlleHUBaeTCs OTAeIbHO. OO0IIell OIeHKON
ABJIICTCS CpeIHEE 3HAUECHUE, OKPYTIIEHHOE JI0 LIEJIOTO 3HAYECHHUS.

Cnucok BONPOCOB K IK3aMeHY (YK-1, MK-1, [TK-2)

1. KoHCcTpyKITMOHHBIE U PYHKIIMOHAIBHBIC MaTEPHAIIBI.
2.IlepcieKTUBHBIE KOHCTPYKIIHOHHBIE MAaTEPUAIIbIM TEXHOJIOTUM TOBBIIICHUS UX

CBOMCTB. Meraninueckrie U HeMeTaUIMYeCKue MaTepuabl B MAIIMHOCTPOCHUH.

3.Metononorus BbIOOpa MaTepraioB B MaIIMHOCTPOCHUN

4.IlepcniekTUBHBIE HeOpraHUueckrue (GyHKIIMOHAIbHbIe MaTepuabl. THUIIbI

(YHKIIMOHAJIBHBIX MaTEpUANIOB IO COCTaBY, CTPYKTYpE, CBOMCTBAM M 00JIaCTSIM MPUMEHEHUS,
MHOTO(YHKIIMOHATIbHbIE MaTepUabl

5.Hanocucremsl.JlucniepcHble U yabTpaIucIepCHbIE MaTePUAIIbI.

6.HanocTpykTypHBIe MaTepHaibl HA METAITUYECKON 1 KEpaMUYECKOM OCHOBE

7. ®U3UKO-XUMUIECKHNE OCHOBBI HaHOA (P heKTa

8. Hanorexnonoruu. TpaauliuOHHbIE U COBPEMEHHBIE TEXHOJIOTUH MTOTYICHUS
yIABTPAIUCIEPCHBIX MaTEPHATIOB

9.MeTo1bI MOBEPXHOCTHOTO YIIPOYHEHUS JIeTaen

10.Ctexiio u amopdHble MaTepuanbl. AMOp(GHOE COCTOSIHUE U PA3TUYHBIE ONIPEIeIeHUS
cTekna. TepMoauHaMuKa Mporecca CTEKI0OBAHMUS.

11.MexaHu3Mbl CTEKI000pa30BaHMs U PACCTEKIOBBIBAHNUS, CTEKIOKEPAMHUKA.

12 AMop¢HbIe MeTauIbl U MeTajInyeckue crekia. CBepXxObICTpast 3aKanka u
MEXaHOAKTHBALUA KaK CIIOCOOBI NOJTY4YEeHUsI aMOP(PHOTO COCTOSHHUSI.

13.Crexnoyraepos. BeicokouncTsie cTEKIA sl CBETOBOJOB

14 OcoOsle cBOMCTBA BELIECTB B BU/I€ TOHKUX IJICHOK, IMJICHKA KaK KOMITO3HUT

15.Metop! oTydeHHs! TOJICTBIX MJIEHOK M MOKPBITUH.
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16. CunTeTnyeckrue KpucTaibl. MeTo bl BEIPAIIUBAHUS CHHTETUYECKHX KPUCTAIIOB

17.Ctpykrypa kepamuku. Kinaccupukarust kepaMHUECKUX MaTepHajIoB

18.Kepamuueckne MaTepuaisl ¢ AUIIEKTPUUECKUMU, MarHUTHBIMH, OIITUYECKUMU,
XUMUYECKUMU U SIICPHBIMH (DYHKIIUSAMHU.

19.Craguu nonydenus kepamuku. [ToaroroBka nopouika 1 METO 1bl OJYYEHHUS
[TOPOILIKOB.

20.MexaHu3Mbl CLIEKAHUS CTa/lUU CIIEKaHus (MpUIeKaHUe, OTKPbITasi, 3aKphITas
MOPUCTOCTb, IEPBUYHASL KPUCTAILTH3AIMS, COOMpaTenbHas PEeKPUCTAIUIN3ALNS, aHOMATbHBIH
pOCT 3epeH

21.IlepcrieKTUBHBIE KEPAMUYECKUE KOMIIO3UThI, KEPMETHI.

22. OCHOBHBIE CBOWCTBA AMAIEKTPUKOB. BakHEHIINE AUANEKTPHUECKIE XapaKTEPUCTHKH
MaTtepuanoB. OCHOBHBIE TUIIBI AUIIEKTPUKOB.

23. TIpoGieMbl ¥ TEHACHIIUHN B COBPEMEHHOI XMMHUHU U TEXHOJIOTUH TTOJIYITPOBOIHUKOB.

24.Cynepuonnku. KpucrammoxumMuaeckie KpUTEpUH BOSHUKHOBEHHUS CYIIEPHOHHOTO
COCTOSIHUS TBEPJIBIX TEJl.

25.CepxnpoBoaHukr OcoOeHHOCTH (pU3nUecKkux cBoiicTB. Kputnueckue napamerpsl
BTCII, cnabeie cBSA3M, TNHHUHT.

26.Metoawt monydenust 00bemMabix BTCII maTepuanos: TBeproda3Hblii CHHTE3,
0COOEHHOCTH MUKPOCTPYKTYPBI

27.06nactu npumenenus BTCII-marepuanos.

28. BaxxHeumue TAIBI MArHUTOMSITKUX U MAarHATOKECTKUX MarepranoB. HoBeie
MarHUTOAKTHBHbBIE KOMIIO3UTHI U MaTepUabl Uil MAarHUTHOM 3alKCcH, CHIUHTPOHUKA.

29. Ilyti nOBBILIEHHS] MATHUTHOM YHEPTUH CIIJIAaBOB, CBA3aHHBIE C IPUMEHEHHEM
TEPMUUYECKOU, TEPMOMEXAHUYECKON MJIH PaIuallMOHHON 00pabOTKH.

30.buomatepuansi. TpeboBaHUs K MaTepraIaM, UCTIOIb3YEMBIM JJIs POTE3UPOBAHUS.

31.Knaccudukanus OMOKepaMHUKH TIO OTHOIICHHIO K )KUBOW TKaHU (OMOMHEPTHAS,
nopucTasi, OMoOaKTHUBHAs, pe30opOupyemas).

32. Merammdeckine OMOCOBMECTUMBIE MaTepHaibl. Marepuanbl ¢ 3hHEKTOM MmaMsITH
(HUTHHO).

33.TexHonorun  TMOBBIMICHUS  (YHKIUOHAIBHBIX  CBOWCTB  OMOCOBMECTUMBIX
METAJUTMYECKUX MAaTEPHUAIOB.

34.CoBpeMeHHBIC METOIbI HCCIIEIOBAHUS TIEPCIIEKTUBHBIX (DYHKIIMOHAIBHBIX
MaTepHUaioB

35.AnmapaTypHoe OCHAIICHHE U YCIOBHIM ITPOBEACHUSI COBPEMEHHOTO SKCIIEPUMEHTA

36./ludpakinoHHbIE METOIbI (PEHTICHOCTPYKTYPHBIA U PEHTICHO(A30BbI aHAIN3,
HeHTpOHOTpadus, TPOCBEUUBAIOIAS IICKTPOHHAS MUKPOCKOIIH ).

37.PeHTreHOCIIEKTpaIbHBIN aHAJIN3, MUKPO- PEHTTEHOCIIEKTPaIbHbIN aHAIN3

38. OnTrueckas MUKPOCKOIIUS, pacTPOBasi AJICKTPOHHAsI MUKPOCKOTIHS).

39.Meto/1bl U3MEPEHUST PU3UUECKUX CBOKCTB JUIs PEUICHHS 33a]]a4 MaTePHAIOBEICHUSI.
MarnuTtHble CBOHCTBA. DJEKTpUYeCcKUe cBoicTBa. [IIOTHOCTE U TepMUYeCcKOe paclIiupeHue.

40.Mexanudeckre cBoiicTBa kepamuk. Kputuueckuii Ko3QQHUIIMEHT HHTEHCUBHOCTH
HaAMpPsDKEHUN; Tpesiesl MPOYHOCTH MPY U3rHoe; mpees MPOYHOCTH IIPH OCEBOM CXKATHH; IPEAeT
MPOYHOCTHU TIPU PACTSHKEHUH.

JesioBasi (poJieBasi) Urpa (YK-1, MK-1, [K-2)

Tema: CpaBHI/ITCJ'ILHHﬁ aHaJIn3 pa3jiIMdYHbIX MCETOHOB HUCCICAOBAHUA CTPYKTYPBI
KOHCTPYKIIMOHHBIX MCTAJUNIMYCCKUX MAaTCPUAJIOB
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Konunenuuss wurpsl. B xozne penoBoii (poseBoil) MIrpbl MMHUTHPYIOTCS pPEaJIbHBIE
yCIOBHSA, OTpadaThIBAIOTCA  KOHKpPETHbIE  cHeuu(uyeckue Oomepanuy, MOACIHPYETCs
COOTBETCTBYIOIIUN pabouHii poriecc.

B naGopaTtopuio OT 3aka3umka Ha MCCIIEAOBAHKE MOCTYMMINA 00pa3Ibl HECKOIBKHIX
METaJUIOB, OJHAKO JJAOOPAHT MepernyTan KouTeiHnepsl. HeoO0xoauMo cpoyHo uaeHTH(GUIUPOBATH
oOpasupl. McnonmHuTenm paboThl MpeAaraoT pa3IndHble METOAUKHA U 00CYKIAIOT UX C
HavyaJbHUKOM J1abopaTopuu. BeiOupaercs ontuManbHas MeToauka. McnoaHurenu 1okiaaapBaoT
pe3ynbTatel paboThl. HauaapHUK JOJDKEH 3a/1aTh BOIPOCH! M YOeIUTHCS, YTO IpobiIeMa perieHa.

[Ipennaraercst HECKOJIBKO BapMAaHTOB aCCOPTUMEHTa 00pa3LoB:

1. VYriepoaucTsie CTalli € pa3HbIM COAEpPKAHUEM yriiepoja B OTOXKKECHHOM
COCTOSIHUU.

2. VYnepoaucras crans45 nocne pasHoi TepMudeckoi 00paboTKu

3. KoHcTpyKiimoHHbIe cTau , IETMPOBaHHbBIE Pa3HBIMU 3JIEMEHTAMHU OCIIE
onnHakoBo# TepmooOpadboTku( 40X, 40XH, 40XHM)

4. OO0pa31bl pa3HbIX YUCTHIX METAJLIOB.

o. Paznuunble KOPPO3MOHHOCTOMKHE CTATIU

Heo0Oxoaumo npeanoXuTh pa3indHble METOUKN aHAIN3A:
PEHTT€HOCTIEKTPaIbHBIN (XUMHUYECKUI aHalIN3), METO1 MeTajlorpaguu, peHTreHorpaguueckuit
(a30BbIil aHANTU3, JIEKTPOHHAsA MUKpOcKomua. OOCyIuTh 11e1eco00pa3HOCTb X IPUMEHEHHUS.
Bri6paTe MeTOOMKY [UIs KaXKIOTo BapraHTa U 000cHOBaTh BbIOOp. [IpoBecTu nccnenoBanus s
BapuaHTa 1 u 2.

Pomu: Ucnonuurenu paboTsl, pyKOBOAUTENH (HauaIbHUK JJA00paTOPUH U €T0
3aMEeCTHUTENb), KOTOPbIE YYACTBYIOT B IOCTAHOBKE SKCIIEPUMEHTA, JAIOT PEKOMEHIAINH, 1
MIPUHUMAIOT padoTy.

OxupaemMbli  pe3yJbTar:

®opmupoBaHuEnpPo(PEeCCHOHANBHBIX KOMIIETEHIUHI B YCIOBHAX MMUTAIMH PEaIbHbBIX
YCIOBHH IIPHU 0TPabOTKE KOHKPETHBIX CHELU(PUUECKUX OIepaluii, MOIEINPOBAHUH
COOTBETCTBYIOLIETO paboyero npouecca.

Kpurepumn oueHku:

- OLICHKA «3a4TEHO» BBICTABIISETCA CTYAEHTY, €CIIU, OH I0Ka3aJl yMEHUe
UHTEPIPETUPOBATh N300paKeHUsI MUKPOCTPYKTYPBI, BIIaIe€T METOIaMH
PEHTI€HOCIEKTPAJILHOTO U PEHTTeHO(a30BOro aHaAIN3a, M0JIb3YSCh MTOJy4YEeHHBIMU
TEOPETHUUECKUMH 3HAHUSMHU, IPUHUMAJ aKTUBHOE y4acTHe B 0OCYXI€HUH PE3y/bTaToOB,
000CHOBBIBAJI CBOIO TOUKY 3PEHUS;

- OLICHKA «HE 3aYTE€HO» BBICTABIISIETCS CTYJCHTY, €CJIM OH HE CMOT UHTEPIIPETUPOBAThH
n300pakeHre U He IPUHUMAJ aKTUBHOT'O Y4acTHe B 00CYX/I€HUH, He 000CHOBBIBAJI CBOIO TOUKY
3peHUs

. Kelc-3agaua (vk-1, nk-1, nk-2)

HaBbIky HHTEPIPETAIIMUMUKPOCTPYKTYPBI HEOOXOIUMBI HCCIIEIOBATEINIO, U3YUAIOIIEMY
CTPYKTYpY U CBONCTBA MaTepUAIOB U X B3aUMOCBs3b. [IpecTaBneHHbIe Kelc-3a1aun
MOJETUPYIOT MPO(HECCHOHATHEHO- OPUEHTUPOBAHHYIO CUTYAIIUIO.

Keiic-3agaua 1

3aganus no teme «lIpuMeHeHre ONTHYECKOl MUKPOCKONMY [IJIsl pelieHus 3a/1a4
MaTepuanoBegeHus»: «OnHodasHubie U MHOTO(]A3HbIE CTPYKTYPBD»

1. UaTepnpetnpoBaTh N300paskeHUs CTPYKTYPHI, MOJTYUYEHHON B MeTAIUIOTpadhudecKoM
MHUKPOCKOTIEe, 00pa3I0B JIaTyHEel C pa3NTuYHBIM COJIEp)KaHUEM IIHHKA,;
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2. NnTepnperrpoBath H300paXKeHHS CTPYKTYPHI, MOTYYEHHON B METAIOrpahuaeckomM
MHUKpPOCKOTIE, 00pa3lioB HEP/KABEIOLINX CTaJICH;

Kpurepuu onenkn:

- OLIEHKA «3a4TEHO0» BBICTABIIAETCS CTYAECHTY, €CJIM OH IIPOBEJ aHAJIU3
MuKpodoTorpaduii, crenan BEIBOJ O XapaKTepe MUKPOCTPYKTYPBI, TOKa3ajl yMEHUE
HUHTEPIPETUPOBATH U300paKEHNUS, OJIB3YSCh OJYYEHHBIMU TEOPETUUECKUMHU 3HAHUSIM;

- OLIEHKA «HE 3aUTEHO» BBICTABIISETCS CTYAEHTY, €CJIM OH CMOT IPOBECTH aHAJIU3
MukpodoTorpaduii, He crenans BHIBOJI O XapaKTepe MUKPOCTPYKTYpPHI, HE TOKa3all yMECHHE
UHTEPIPETUPOBATH N300pa’KEHUSI MUKPOCTPYKTYPHI.

Keiic-3agaua 2

3aganus no teme «IIpuMeHeHne NpoOcBeYHBAOIIEH 31eKTPOHHOH MIUKPOCKONINHU
AJIS1 pellieHNs 3a/1a4 MaTepuajioBeleHus»: « BrisaBiieHne 0coOOEHHOCTEH TOHKOM CTPYKTYpPBI
MaTepUajIoB C UCIOJIb30BaHEM H300paxxkeHuit [I19My.

1. UHTEepnpeTpoBaTh 3J€KTPOHHO-MUKPOCKOITMYECKUE N300paXKeHUsI CTPYKTYPbI
00pa310B METAJUIOB, COJAEPKAIINUX AUCIOKAIINH;

2. lnTepnpetupoBath 3JIEKTPOHHO-MUKPOCKOITNYECKHE U300paKEHUSI CTPYKTYPBI
00pa310B METAJUIOB, COJAEPKAIMUX OO0JIBLICYTTIOBbIE IPAHULIBI 3€PEH;

3. MHTepnipeTHpOoBaTh JEKTPOHHO-MUKPOCKOTTHIECKUE N300pKEHHSI MApPTECHCUTHOU
CTPYKTYpBl B 00pasliax HUTUHOJA;

Kpurtepun ouenku:

- OLIEHKA «3a4TEHO0» BBICTABIISIETCS CTYACHTY, €CJIU OH IIPOBEJ aHAU3
MukpodoTtorpaduii, cienan BEIBOJ O XapakTepe 1e(eKTOB KpUCTAIIIMUYECKON PEIIeTKH, oKa3al
yMEHHE UHTEePIPETUPOoBaTh n300paxeHus [I9M, nonb3ysach MosydeHHBIMH TEOPETUUECKUMU
3HaHUAM;

- OLICHKA «HE 3aYTE€HO» BBICTABIISIETCS CTYJICHTY, €CJIM OH CMOT IIPOBECTH aHAJIN3
MuKpodoTorpaduii, He cAenaa BEIBOJ O XapakTrepe NeeKTOB KPUCTALTNYECKON PEIICTKH, HE
MoKa3aj YMEHHE UHTEPIPETUPOBATh n300paxeHus [1OM.

BOHPOCI)I AJIA KOJUIOKBUYMOB

Bonpocsl /151 KOJUIOKBUYMOB H COOTBETCTBYIOIIE KOMIIeTEeHIMH

Tema: Kepamuka(YK-1, IIK-1, ITIK-2)

Crpykrypa kepamuku. OnucaHue, SHepreTHYecKrue BKIIaJIbl MIOBEPXHOCTU U 00beMa.
Knaccudukanus kepamudeckux matepuanon. Kepamuueckrue MaTepuanbl ¢ AUAIEKTPUUECKUMU,
MarHUTHBIMH, ONTHYECKUMH, XUMHUUECKUMHU GyHKIUAMU. CTauu NOTy4YeHUS! KEPaAMUKH.
[ToaroroBka mopoiika (1 METO/IbI MOJIY4YEHHUS TOPOIIKOB), TPaHYTIOMETPHUECKUE
XapaKTEePUCTUKH, POJIb CPETHETO pa3Mepa U aKTUBHOCTU MOBEPXHOCTH.

Tema: Buomarepuaasi(YK-1, IIK-1, I1K-2)

TpeGoBanus K MaTepuaiaM, UCIOIb3yEMbIM /s MpoTe3upoBanusd. Knaccudukarms
OMOKepaMUKHU M0 OTHOLICHHIO K )KMBOW TKaHU (OMOMHEpTHAs, MOPHUCTast, OMOAKTUBHAS,
pe3opbupyemasi). Kepamuueckue marepuainsl Ha ocHOBe Al203 u ZrO2, ruipokcuii- u
¢dropanmnatuTa. buoakTuBHasA cTeKIOKepaMuka. MexaHi3M B3aMOJICHCTBHS OMOKEPAMUKH C
*uBOH Tkanbto. [ uneprepmus. buonementsl. Marepuansi ¢ 3¢pdeKToM namMsITé (HUTHHO).
buomnmeruka.

Tema: PactpoBas di1exkTponHas mukpockonusi (POM) (YK-1, MK-1, IIK-2)
1. ®uznueckue ocHOBBI MeTO1a POM
2.IIpunHuuns! pabotsl POM.
3 .AHanu3 u300pakeHui, norydyeHHbIx B POM.
4 .3apaum, pemaembie POM.
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Tema:IIpocBeunBarwmas 3jiekTpoHHas mukpockonus (IIIM)(YK-1, IK-1, IIK-2)

1.®usznyeckue ocHOBBI MeTo1a [IOM.

2.0nTtuyeckas cxema [I1OM.

3.YBenuuenbue u pazpemienue [1OM.

4.Pexxumebl mudpakiuu 1 u3oopakenus B [IDM.

5. AHaJIU3 MUKPOIJIEKTPOHOTPaM.
6. ®opmupoBanne koHTpacta B [IDM. uzobpaxenus.
7.CBETIONOJIbHBIE U TEMHOIIOJIbHBIC

8.M300paxenus neheKTOB KPUCTALTUICCKON PEIICTKH (IMCIOKAIMN, TPAHUIIBI 3ePCH U

T.J.).

9.IlpsiMoe paspernieHne KPUCTAIUTHYSCKON PEIIeTKH.
10.MHTepripeTanyst 31€KTPOHHOMUKPOCKOIIMYECKOTO KOHTpAcCTa.
11. 3agauu, pemaemsie [IDM.

Kpurepuu onenkn:

-OLIEHKA «OTJIMYHO» BBICTABJISIETCS, €CIIU CTYIAEHT OTBETUJI IPABUIBLHO HA BCE BOIMPOCHI
KOJUIOKBHYMa, JOCTAaTOYHO ITyOOKO M IMIPOYHO OCBOWJI MaTepHall JaHHOTO pasjesia MporpamMmbl
00y4eHHs1, NCUEPIBIBAIOILE, TIOCIEOBATENBHO, IPAMOTHO U JIOTHUECKH CTPOWHO €ro H3JI0XKHUI,
MIPUBEJ COOTBETCTBYIOLINE IPUMEPHI, OITBEPKIAIOIINE U3JI0KEHHBIE TTOT0KEHHUS.

-OLIEHKA «XOPOIII0» BBICTABJISIETCS, €CIIU CTYJIEHT TBEPO 3HAET MPOrPaMMHBII MaTepHal,
IPaMOTHO U MO CYIIECTBY €0 M3JIaraeT, He JIOMYCKaeT CYIIECTBEHHbIX HETOUHOCTEHN B OTBETE Ha

BOTIPOCHI.

-OlIEHKa «yJOBIICTBOPUTEIHHO» BBICTABIISICTCS, €CIM CTYJCHT OCBOMJ TOJIbKO OCHOBHOM
MaTepuall paszzena Kypca , HO JOIYCKaeT HETOYHOCTH, HEIOCTAaTOYHO IpaBHIIbHBIC
(hopMyITUPOBKH.

-OLIEHKA «HEYIOBIIETBOPUTEIHHO» BBICTABIISETCS, €CJIM CTYJICHT HE 3HAE€T 3HAYUTEIIbHOM
4acTH MPOrpaMMHOT0 MaTepuaa, JOMycKaeT cepbE3Hble OMIMOKH, HE OTBETUI Ha OoJiee
MIOJIOBUHBI BOIIPOCOB.

IlepeyeHb TUCKYCCHOHHBIX TeM JJIsl KPYIJIOrO CTOJIA
(mUcKyccHM, MOJIEMHUKH, JUCIYTA, 1€0aTOB)

[[I/ICKYCCI/IH KaK OOCHOYHOC CpCACTBO IIO3BOJISACT BKIKOYUTDH 06y11a}oumx0ﬂ B IIponecc
O6cy)KI[CHI/IH CIIOPHOT'O  BOIIPOCa, HpO6HeMBI U ONCHUTb HX YMCHUC aApPTYMCHTUPOBATH
CO6CTB€HHYIO TOYKY 3pCHUA.

1. Tema 3ansTus:IlepcriekTUBHBIE KOHCTPYKIIMOHHBIE MaTEPHAIbl U TEXHOJIOTHH
noBbiieHus ux ceoucts. (YK-1, TIK-1, TTK-2)
2. Tema nuckyccun: IlepcriekTHBHBIE TEXHOJIOTUYECKHUE TPUEMBI TTOBBILIICHUS
MEXaHUYECKUX CBOMCTB KOHCTPYKIIMOHHBIX CTaJIEH.
3. Tema 3anstus: (YK-1, IIK-1, TIK-2)CpaBHuTenbHas OlleHKa METOJOB CTPYKTYPHOTO
aHaJM3a MaTepUasoB.
Tema  muckyccum: OcHalleHHME  HAyyHO-  HCCIENOBATENbCKOM  JabopaTtopuu
o0opy/lOBaHHEM C Y4eTOM BO3MOKHOCTEH OOCYXJaeMbIX METOIUK, 3a/ay, CTOALIUX TMepes
naboparopueil U IPUMEPHO CTOUMOCTH COOTBETCTBYIOIIETO 000PYI0BAHHUS

Kpurepun onenkn:
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- OIICHKA «3aUTEHO» BBICTABIISETCA CTY/ACHTY, €CIIM OH MPUHUMAJ aKTUBHOE y4acTue B
JMCKYyCCHH, 000CHOBBIBAJ CBOIO TOUKY 3pPEHUS, HAIPUMED, CYMEI PACKPBITh CYTh MPOOJIEMBI,
MOKa3aJl 3HaHUS 00CYKJAaeMbIX METOJIOB U METOJIUK;

- OLIEHKa "He 3aYTeHO" BBICTABJISETCS CTYIEHTY, €CJIM OH HE IPUHUMAaJl aKTUBHOT'O
ydJacTue B AUCKYCCUH, HE MOT 000CHOBATh CBOIO TOUKY 3PEHUS, HE CMOT' PACKPBITh CYTh
poOIeMBI M 00CYKTaeMBIX METOJIOB I METOIHK.

Tembl 10KJI210B

Pasjnen aucuuniMHbI

IlepcnekTUBHBbIEHEOPraHUYecKHe (PYHKIMOHAIbHbIE MATEPUAJIbI U TEXHOJOTHH MX
noaydyennss (YK-1, IIK-1, [IK-2)
1.IIpoaykTel HAHOTEXHOJIOTHU: HAHOYACTHIIBI, OOBEMHBIE HaHOMATEpHAIbl, OObEMHbBIC
HaHOCTPYKTYPUPOBAHHBIE MaTepHasibl, 0ObEMHBIE MaTepuajbl C HaHOJO0OAaBKaMH, OObEMHbBIC
HaHO(PparMeHTUPOBAHHBIE MATEPUATIBI
2.Hanotexnonoruu. TpaauiinoHHHBIE " COBpPEMEHHBIC TEXHOJIOTHH TIOJTY9ECHHS
YIBTPAIUCIIEPCHBIX MaTEPUATIOB
3.CBepxObICTpasi 3aKajika, BBICOKOIHEpreTuyeckoe AeGOpMUPOBAHUE M MEXaHOAKTHUBALMS Kak
CHOCOOBI OJTYYEHHS] HAHOCTPYKTYPHOTO COCTOSIHUS
4.Crexiio u amopdubeie MaTeprasibl. CBepXObICTpast 3aKajika U MEXaHOAKTHUBAIUS KaK CIIOCOOBI
MOJIy4eHUs1 aMOP(PHOTO COCTOSTHUSL.
5. ToHKHE MIIEHKH U MOKPBITHS. METO1bI OJy4EHHUsI TOJICTBIX IUIEHOK U MOKPBITHH.
6.CuHTeTHYECKHUE KPUCTAIIIBL. MeTOIbl BEIPAIIMBAHUS CHHTETUIECKUX KPUCTAIIIIOB.
7.Ctpykrypa kepamukn. Kinaccudukamus kepaMA4eCKUX MaTepraioB
8.Craguu noixydeHus kepaMuku. [1oAroToBka mopoiika 1 METO/Ibl MOTY4YEHHUs TOPOIIKOB.
9.MexaHu3MBbl CIIEKaHUs U CTAUU CIIEKaHUs KepaMUKHA. MeToIbl CIEKaHUs
10. IlepcnekTUBHBIE KEPAMUUYECKUE KOMIIO3UTHI, KEPMETHI.
11.0OcHOBHBIE CBOWCTBA JAMAJICKTPUKOB. BakHeWIne IUANEKTPUUECKUE XapaKTEPUCTUKHU
MaTepuasoB
12. OcHOBHBIE THIIBI TOJTYIPOBOJHUKOBBIX MaTepHAIOB
13. Knaccuueckue cynepuoHukd Kpucramioxumuueckue KpUTEPUH — BO3HUKHOBEHHS
CYIEPUOHHOTO COCTOSIHUSI TBEpAbIX Tel1. HOBbIe THUIIBI OKCUAHBIX HOHHBIX IPOBOTHUKOB
14.CepxnipoBoiHUKK. MeTo bl ostydeHus: JimuHHoMepHbiX BTCII-mMarepuanos
15. O6nactu npumenenus: BTCII-maTepuaios .
16. Ilytu noBeImenus kputudeckux xapakrepuctuk BTCII-marepuanos
17.BaxHeiire TUIBI MarHUTOMSITKMX ¥ MAarHUTOXXECTKUX MaTEePHUAaJIOB.
18. IlyTu mOBBIIIIEHUS MAaTHUTHOM YHEPTUH CIJIABOB, CBSI3aHHBIE C MPUMEHEHHUEM TEPMHUYECKO,
TEPMOMEXaHUUECKOHN WIH PaIMalluOHHON 00pabOTKH.
19.buoakTuBHAas CTEKJIOKEpAMHUKA.
20.TexHOJIOTHH TOBBIIIEHUS! (YHKIIMOHATIBHBIX CBOMCTB OHMOCOBMECTHUMBIX METAITMYECKUX
MaTepuasoB

Kpurepun onenkn:

- OIICHKA «3aUTEHO» BBICTABIISETCS CTYACHTY, €CIIH OH CyMell PacKphITh CYTh ITPOOJIEMBI,
[I0KAa3aJl 3HaHUS METOJ0B M METOJUK CTPYKTYPHOIO aHAJIN3a;

- OLIEHKA «HE 3aUTEHO» BBICTABIIIECTCS CTYACHTY, €CIIM OH HE CMOT PAaCKpBITh CyTh
npo0seMbl, He IOKa3all 3HaHUS METOJIOB U METOJIMK CTPYKTYPHOTO aHaIM3a.
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