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1.Ilesu ocBOEHUS AUCHUNJIMHBI
K ocHOBHBIM 1eJ1sIM OCBOCHUS AUCHUIUIHHBI «CrieluaJibHbIe IJIaBbl MaTEePHUAJIOBECHU»
CJIEyeT OTHECTHU:

— 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 NUCHUILIMHBI «CllenuajibHbIe IJ1aBbI
MaTepualoBeleHHs» CIETyeT OTHECTHU:

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

-(hopMHUpPOBaHKE MPEACTABICHUHN O MPUHIIUIIAATIBLHBIX OCHOBAX, MPAKTHUYECKUX
BO3MOJKHOCTSIX M OTPAaHHYCHUSIX COBPEMEHHBIX METOJIOB HCCIIeIOBaHUs (QYHKITHOHATHHBIX
MaTepHasoB;

-03HAKOMJICHHE C almapaTypHBIM OCHAIIIEHUEM U YCITOBUSIMH MPOBEICHUS COBPEMEHHOTO
AKCIIEPUMEHTA, MPOIIECCAaMU MHTEPIPETALNN U OTICHUBAHUSI SKCTICPUMEHTAIBHBIX JTAHHBIX,
MOJTYYEHHBIX METOJaMHU PEHTTeHOTpa(HH 1 SIEKTPOHHOU MUKPOCKOIIHH, a TAK)KE OBJIAJICHUE
HaBBIKAMHU KOMIIJIEKCHBIX HCCIICIOBAHUMN, UCTIBITAHUA W TUArHOCTUKH MaTEPHAIIOB;

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

-TI0JTy4eHHEe 3HaHUM B 00J1aCTH HCCIIeI0BaHUs CTPYKTYpPBI, COCTaBa U (PU3HKO-
XMUMHYECKUX CBOMCTB (PYHKIIMOHAILHBIX MaTePUAIIOB.

1. Mectro mucuumiuabl B cTpykrype OOII 6akanaBpuara.

B yuebHoM mnane nucnumuinHa «CnenualjbHble [JIaBbl MATEPHAJIOBeeHUs»
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 «CneumajibHble TIJIaBbIMATepPHATOEdEeHUS OCHOBBIBACTCSI Ha 3HAHUSX,
MOJIyYEHHBIX U3 KYPCOB: «Dusukay, «XuMHS MaTepuanoB», «Bbicmias maTemarukay,
«TexHonmornyeckue MpPOIECCHl MOJydyeHUsT U 00paboTku 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 IO AaHHOMY npodwuio. CBeleHus, U3jJaraeMele B Kypce
«CnenuajbHble I1aBbIMATEPHAJIOBEIEHUS», HEOOXOAMMBI JUIS BBIMOJHEHUS CTYICHTAMH
BBITYCKHON KBanu(UKAMOHHONW paboThl. [locKoNbKy MdaHHas AUCHUIUIMHA 4YHUTAaeTcs Ha
YETBEPTOM KypC€ B CEIbMOM CEMECTPE HEMOCPEICTBEHHO Iepe]] BBIIOJHEHUEM BBITYCKHOMN
paboThl, JIEKIIMOHHBIE M CEMHHAPCKUE 3aHATHUS JAHHOTO Kypca JOJKHBI OBITh B 3HAYMTENHHOM
CTETIEHH OPHEHTUPOBAHBI Ha BO3MOXKHYIO TEMAaTHUKY TUIUIOMHBIX pa0dOT M MPHU3BAaHBI MOMOYb
CTYIEHTaM B IIOCTAHOBKE DKCIIEPUMEHTA U BEIOOPE METO/I0B UCCIICIOBAHMSL.

2.IlepeyeHb IUIAHMPYEMBIX pPe3yJbTATOB O0y4YeHUS] MO JAUCHUILUIMHE (MOIYJI0),
COOTHECEHHBbIE € IJIAHMPYEMBbIMHU Pe3yJIbTATAMHU O0CBOCHHS 00pa30BaTeIbHOM MPOrpaMMBbl.
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B pesymbraTe OCBOEHHMS JUCHUIUIMHBI (MOAyNsi) y oOydarommxcs (GopMupyroTcs
CIICAYIOIINE KOMIETEHIINH U JIOJDKHBI OBITh JJOCTUTHYTHI CIEAYIOIINE PE3YIbTaThl 00y4eHHs Kak
sTan (OPMUPOBAHHS COOTBETCTBYIOLINX KOMITETCHITHIA:

B pesyasbTare
OCBOCHMUA
Kon o0pa3oBaTe/IbHOM Ilepeyenb miIaHUpyeMbIX
KOMIIeTeHIIUH NPOrpaMMblI pe3yJIbTaTOB 00y4YeHHsl 10 JUCHUILINHE
o0yuyarmuiicst 10J15KeH
o0saxaTh
YK-1 Crniocoben NVYK-1.1. Ananusupyer 3anady, BbLAEHAS €€
OCYILIECTBIISITh MOKCK, | 0a30BbIE COCTABJISIONINE
kputnuecknii  aHamm3  u | UYK-1.2. OcymecTBisieT MoucK, KpUTHIECKH
CUHTE3 nHpopMaluy, | OLIEHUBAET, 0000IIaeT, CUCTEMATU3UPYET U
MPUMEHSATh ~ CHCTEMHBIN | paHXupyeT HHGOpMalnio, TpeOyeMyto AJs
MOAXOJA  JJIsi  pEeUIeHMs | pelIeHHs] TOCTaBJICHHOM 3a1auu
TIOCTaBJIEHHBIX 3a7a4 NYK-1.3. PaccmarpuBaeTr U Tmpemiaraer
paloHaIbHbIE BApUAHTHI pelieHus
MOCTABJIEHHOM 3a/1a4M, UCIIOJIb3YS] CHCTEMHBIN
MOJAXOJl,  KPUTHYECKH  OIIEHMBAeT  HX
JOCTOMHCTBA U HEIOCTATKU
YK-6 Crniocoben NYK-6.1. Mcnionb3yeT HHCTPYMEHTBI 1
YIIPaBJIATh METO/Ibl YIIPaBJICHUSBPEMEHEM TIPU
CBOMMBPEMEHEM, BBINOJIHEHUH KOHKPETHBIX 3a/1a4, IPOEKTOB,
BBICTpauBaTh IpU JOCTHKEHUH NIOCTaBJIEHHBIX LieTeH
HUpEATN30BbIBATH NVYK-6.2. OnpenensieT IpuopUTETHI
TPAaEeKTOPUIOCAMOPA3BUTHS | COOCTBEHHOH NEATEIBHOCTH, TUYHOCTHOTO
Ha OCHOBE IPHUHIUIIOB | Pa3BUTUA U NPO(HECCHOHAIBHOTO POCTa
oOpazoBanusi B Teuenune | UYK-6.3. JleMOHCTpupyeT TOTOBHOCTh K
BCEH JKU3HU IOCTPOEHHUIO IPO(ECCHOHANBHON Kapbepbl U
OIIpE/IEICHUIO CTpaTeruu
npo(eCCUOHATBHOIO Pa3BUTHS Ha OCHOBE
OLIEHKHU TpeOOBaHMI  pBIHKa  Tpy.aa,
IOpPEUVIOKEHU  pblHKa  00pa3oBaTebHbIX
ycayr U C  y4yeToM  JIMYHOCTHBIX
BO3MO’KHOCTEH U NpeArnouTeHUH
K-1 Cnocoben UIIK-1.1 3naer: wenum u 3agadu
BBITIOJIHATh KOMIIJIEKCHBIE | TPOBOJUMBIX HCCIIEIOBaHMM, METOIbI
UCCIIEJOBaHUS U | IPOBEJICHUs SKCIEPUMEHTOB U HaOJIOJCHUH,
UCTIBITAHUSA ~ MaTepuaioB | 0000ImeHuss U 00paboTKU HHPOPMALIUY;
(u3nenwmii), oOpabaTbIBaTh, NIIK-1.2 Ymeer: IIPOBOAUTH
aHAJIN3UPOBATh U | HAONMIONEHU M U3MEPEHUs, COCTaBIATh
IPEJICTABIISATh PE3YIAbTATHl | OTYETBI IO  pe3yJbTaTaM  I[POBEACHHBIX
HCCIIEI0BaHUI JKCIIEPUMEHTOB, o0OpabaTbIBaTh u
IIPEJICTABIISITh IIOJTyYE€HHBIE PE3YJIbTAThI;
NIIK-1.3 MiMeeT HaBBIKM MPOBEJEHUSA




u3MepeHuii u  HabmopeHuil, 00paboTKU
pe3y/bTaToB,  COCTAaBICHUS  OTYETOB U
MMpEaACTABJICHHUSA IMMOJIYYCHHBIX JaHHBIX

MK-2 Crniocoben WIIK-2.1 3HaeT: MeTaNIMYeCKHEe U

OCYIIECTBIISTh HEMETAIUTMYECKHE  KOHCTPYKIIMOHHBIE U

BBEIOOD MaTepHAJIOB U WHCTPYMCHTAIILHBIC MaTEPHAIIbI, UX CBOWCTBA,

TEXHOJIOTUYECKUX | CIIOCOOBI  yIIPOYHEHUS, TEXHOJOTHYCCKHE

MIPOIIECCOB JUIS | BOSMOXXHOCTH ~ TEPMHYECKOH  00paboOTKH,

TIOJTy4CHUS 33JJaHHOTO | METOIbI IPOBEICHHS CTPYKTYPHOTO aHAIHM3a

KOMIUIEKCA CBOHCTB OTIPEJICIICHUsT  AKCIUTYyaTallHOHHBIX CBOMCTB
JIeTaNe 1 THCTPYMEHTOB

NIIK-2.2 Ywmeer: BBIOUpATh

MaTepuaibl JJs JIeTaleld MalluH, IpUOOpPOB U
UHCTPYMEHTOB, BHJI TEPMUYECKON 00pabOTKH,
OPOBOAMTH  CTPYKTYpHBIM  aHanu3 U
U3MEpEeHUs] ToKa3aTeslel, XapaKTepU3yILUX
AKCIUTyaTallMOHHbIE CBOMCTBA JeTalel U
MHCTPYMEHTOB, YCTaHaBJIMBaTh MPUYUHBI HX
OTKJIOHEHUS OT 3aJJaHHBIX TApaMETPOB;
UIIK-2.3 Umeer HaBbIKu: BbIOOpa
MaTepuasoB JJs PA3NIUYHBIX H3JENUN, BUJ

TEPMHUYECKOU 00paboTKH, MPOBEICHUS
CTPYKTYpPHOTO aHaJIn3a, U3MepeHus
noKazarenei, XapaKTepU3yIOLIUX

AKCIUTyaTallMOHHbIE CBOMCTBA JeTalel U
WHCTPYMEHTOB, YCTaHABJIWBATh MPUYUHBI 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

CrtpykTypa u cofepxaHue NUCHUIUIMHBI «CneyuanbHule 21a68bl MAmMepuanrogeoeHus» 1o
CpOKaM | BUaM palbOoThI U30xeHbI B [Iprnoxennn A

Conep:xanue pa3iesoB IHCHHUILINHBI.

Tema 1. BBenenne. KoHCcTpyKIIMOHHBIC B (PYyHKIHMOHAJIBHBIC MAaTePHAJIbI.
B3anmMocBs3b cTpyKTypHI U cBOWCTB. BemectBo, (aza, marepuan. HenuneliHoCTh

OTKJIMKA U CBOMCTB (ha3 B coziaHuu "yMHBIX" MaTepuasioB. CTpyKTypHasi UepapXusi MaTepHasoB.
Knaccugukamnus nedexToB, NOJTUKPUCTAIIIBI - MUKPOCTPYKTYpa, KpUCTAJIIMUECKasi CTPYKTypa,
JIOMEHBI, TEKCTYpa, CTPYKTYpa Ae(PEeKTOB, TOUEUHbIE 1ePEKThI, MPOTHKEHHbIE Ae(EKTHI,
IpaHUIIBI pa3fiena, Mopbl, CTPYKTYPhl KPUCTAIOTpauuecKoro cIBUra, Ae(heKThl yakoBKH,
B3aUMO/IeHCTBHE Ae(hEeKTOB



Tema 2. IlepcneKTHBHBIEKOHCTPYKIMOHHbIE MATEPHAJIbI U TEXHOJIOT UM
NOBBIIIEHUS] X CBOMCTB.

MeTa/uin4eckne U HeMeTALJIMYeCKHe MAaTePHUAJIbI B
MAIIMHOCTPOeHuH.MeTo10N0THs BRIOOpa MAaTEPUATIOB B MAIITMTHOCTPOCHUH.

DU3UKO-XUMHYECKHE OCHOBbI YIIPOUHEHHUS METAJIMYECKHUX MATEePUAJIOB

MexaHu3Mbl YIPOYHEHUSI METAIIMYECKHX MaTepuajioB. [luciokaimoHHoe
ynpouHenue craneit. Jlepopmanmonnoe ynpounenue. TBepAopacTBOPHOE YIIPOUHEHUE.
3epHorpannvHOe ynpodnenue. TepMudeckoe ynpounenue. TepmoaedopMannoHHoOe
YIOPOUYHEHHE.

Tema 3. CoBpeMeHHbIE METO/IbI HCCIeTOBAHUS NMEPCNEKTUBHBIX KOHCTPYKIMOHHBIX
U (yHKUHMOHAIBHBIX MATepPHAJIOB

ArnmapaTypHO€ OCHAILIEHHE U YCIIOBHUSAM IIPOBEACHMS COBPEMEHHOTO SKCIIEPUMEHTA.
WNHTtepnperanuy pe3yapTaToB UCCIEA0BaHUS U OLICHUBAHUE DKCIIEPUMEHTAIbHBIX JAHHBIX.
[IpyHIHMNIMATIEHBIE OCHOBBI, IPAKTUYECKUE BO3MOKHOCTH M OIPAHUYEHHSI COBPEMEHHBIX
METO/I0B UCCIIEZIOBaHUs (PYHKIIMOHAIBHBIX MAaTEPHUAJIOB

Tema 4. IlepcnekTUBHbIeHeOPraHnyeckne QyHKIHOHAIbHbIE MATEPHAJIBI U
TeXHOJIOTUH MX MOJIyYeHH s

Tuns! (GyHKIHOHATBHBIX) MaTEpUaIoB (II0 COCTAaBY, CTPYKTYpE, CBOMCTBaM U 00J1acTsIM
MPUMEHEHUSI, MHOTO(YHKIIMOHAIbHbIE MaTepuaibl). OU3NKO-XUMHUYECKHE MPUHLHUIIBI CO3TaHUS
HOBBIX MaTepUAJIOB C 3aJJaHHBIMU CBOMCTBAMHU U TEXHOJOTUN UX MOJTyYEHUS.

1. Hanocucrewmsr.

JlucniepcHsble U ynpTpagucnepcHsle Marepuainsl. HaHOCTpyKTypHBIE MaTepuabsl Ha
METAJUTMYECKON M KEPaMUIECKON 0CHOBE. DU3HKO-XUMHUECKHE OCHOBBI HaHOA(PEeKTa.
[IpoyKThl HAaHOTEXHOJIOTMH: HAHOYACTHIIbI, 00bEMHbBIE HAHOMATEpUasbl, 00bEMHbBIE
HAaHOCTPYKTYPUPOBAaHHbIE MaTepUaibl, 00bEMHBIE MaTepUaNbl C HAHOA00aBKaMHU, 00bEMHbIE
HaHO(ParMEeHTUPOBAHHBIE MaTEPUAIIBI.

Hanorexnonorun. TpaguinoHHHBIE U COBPEMEHHBIE TEXHOJIOTUU MOJIY4YECHUS
yABTPAIUCIEPCHBIX MaTEPUATIOB (METO/Ibl XUMUYECKOW TOMOT€HU3allu1, HEpaBHOBECHbBIE
METO/IbI, METO/Ibl, OCHOBAHHBIE HA CHHEPTreTUKE XUMUYECKOTO U (PU3MUECKOTro BO3CHCTBYS,
MEXaHUYECKUE U (PU3UKO-XUMHUECKHE MPOIECCHI AUCTIEPTUPOBAHUS U CMEIICHUS
opo1koB.).CBepxObIcTpas 3aKalika, BHICOKOIHEpreTHueckoe AepopMUpoBaHUE U
MEXaHOAKTHBAIIMS KaK CIIOCOObI MOTy4eHUsS HAHOCTPYKTYPHOTO COCTOSIHUS. bHOMH)KEeHepHBIN
MOTEHIIMAT 00BEMHOT0 HAaHOMaTepHana,

2. Crekiio u amop(dHbBIe MaTepHaIbI

Amop@dHOe cocTosiHIE U pa3IMYHbIe OTPeeNieHus CTeKIa. TepMogMHaMuUKa mpoiecca
CTeKJIOBaHMS. MeXaHU3MbI CTEKI000pa30BaHus U PACCTEKIOBBIBAHUSI, CTEKJIOKEPaMUKA.
DOMIUPUYECKHE MTPaBHIa KIACCU(PUKAIUU KOMIOHEHTOB cTeKoJ CTPYKTYypa CUIMKATHBIX U
O0opaTHBIX cTeKOI. AMOp(dHBIE METAJIBI M MeTajuIndeckue crekia. CTeKIoyriaepo.
BricokouncTsie cTekina Uit cBeToB010B. POTOXpOMHBIE cTeKIa. AMOPQHbIE
MOJTyIIPOBOAHUKHN. CBEpXOBbICTpast 3aKallka 1 MEXaHOAKTHBAIIUA KaK CIOCOOBI MOJTyYEeHHUs
aMOp(HOTO COCTOSHUSL.

3. ToHKME TUIEHKU U MTOKPBITHS



Oco0ble CBOMCTBA BEIIECTB B BUE TOHKUX IJICHOK, IJICHKA KaK KOMITO3UT. MeXaHU3MbI
OCaXJeHUs U pocrta. dnurakcus. XKuakodaszHas snurakcus, 301b-relb, spin-coating ,
camocoOuparomuecs ciou, rpadgosnurakcusi. [ eTepoCTpyKTyphl ¢ y4acTHEM MTbE303JIEKTPUKOB,
CBEPXIIPOBOJSIINX KYITPATOB U MAHTAHUTOB C TUTAHCKUM MarHUTHBIM
CONPOTHUBIIEHHEM. METOIbI MOTYYEHHS TOJICTHIX IJIEHOK U MTOKPBITUM.

4. CHHTETUYECKUE KPUCTAIUIBI

OcCHOBHBIE XapaKTEPUCTUKU KPUCTAIIIMYECKOTO BELIECTBA: OJJHOPOIHOCTb, AaHU30TPOIIHS,
CIOCOOHOCTh CAMOOTPAHSTHCS, CHMMETpHUsL. CBS3b MPOIIECCOB KPUCTAIUIN3AIUH C (ha30BBIMHU
nuarpammamu. MeractaOuibHast v 1abuiibHas 30HbI pocTa. MeXaHu3Mbl aTOMHO-MOJIEKYJISIPHBIX
MIPOLIECCOB KpHUCcTauIU3auy, JlepeKkTsl KpUCTalIIOB, UX BIMSHUE HA CKOPOCTH POCTa rpaHei
KpUCTAJIJIOB. DHepreTuyeckue 1 1up@dy3noHHbIE IPOLECCHl HA TPaHUIIE pa3zesia KpUcTalll-
pocToBasi cpena. AHU30TPOMHS POCTa, TEPMOJUHAMUYECKUM U KHHETUIECKUN
KOHTPOJIb. METOTbI BHIPAIIIMBAHUS CHHTETUYECKUX KPUCTAILIOB.

5. Kepamuka 1 KOMITO3HUTHI

Crpykrypa kepamuku. Onucanue, SHepreTHuecKrue BKIIaIbl IOBEPXHOCTU U 00beMa.
Knaccudukanus kepamuueckux matepuanon. Kepamuueckrue MaTepuansl ¢ AUAIEKTPUUECKUMU,
MAarHUTHBIMU, ONITHYECKUMU, XUMHUUYECKUMU U SACPHBIMU (D YHKIIUSIMU.

Craguu nonydyeHus kepamuku. [loaroroBka mopoika (1 METOIbI MOJTy4EHUS
MOPOIIKOB), TPAaHYJIOMETPHUUECKHUE XapaKTEPUCTUKH, POJIb CPETHETO pa3Mepa U aKTUBHOCTHU
MMOBEPXHOCTH, OMMOTalTbHBIE (YHKITUU pacpeiesieHus TPpaHy 1Mo pasMepy. Poib
mwiactuduxaropos. [IpeccoBanue, KpuBasi MpeccOBaHUs, METOIbI TPECCOBAHUS (O JTHOOCHOE,
M30CTaTHYECKOE, ropsyee U Jp.). MexaHu3Mbl ClieKaHus CTaIuu CrieKaHus (MpuIeKaHue,
OTKpBITAas, 3aKpbITasi HOPUCTOCTh, IEPBUYHASI KPUCTAITU3ALKSA, COOMUpaTeIbHas
peKpHUCTaUIM3aIns, aHOMaJIbHBIA poCT 3epeH). Metoapl cnekanus. [lnnkepHoe nuThe.
[Tenokepamuka. [lepciekTHBHBIE KEPAMUYECKUE KOMIIO3UTHI, KEPMETHI.

6. AM3IeKTPUKH, TTOTYIPOBOAHUKHN U CBETOU3ITYYAIOIINE IIEMEHTHI

OCHOBHBIE CBOMCTBA JUANEKTPUKOB. BakHEeHIINE TUANEKTPUUECKUE XapaKTEePUCTUKHI
MarepuanoB. OCHOBHBIE THIIbI IUAIEKTPUKOB. KpHucraminueckue CTpyKTypbl JUIIEKTPUKOB.
Cernero-, be30- ¥ MUPOIIEKTPUKU HA OCHOBE COJIEU U CIIOKHBIX OKCUIOB. JloMeHHas
CTPYKTypa U netiis rucrepesuca. [Ipakrnueckoe NmpuMeHEeHNUEe TUAIEKTPUKOB. Y CTPOMCTBA
XpaHeHUs: ”HOPMaLMU Ha OCHOBE JUAJICKTPUKOB.

OCHOBHBIE TUIIBI TTOJTYITPOBOJHUKOBBIX MaTtepuaios. Onpenenenus, 30HHas TEOpus,
coOCTBEHHAas U MpUMeECHasi MPOBOJIUMOCTH. XUMHUUECKUN COCTaB, aMOP(HbIE MOTYITPOBOIHUKH.
Kpucrannumueckue CTpyKTypbl OCHOBHBIX ITOJYITPOBOJHUKOBBIX MaT€pPUAJIOB.
Tepmoanextpuyeckue siBieHus. [[puHImn 1elicTBUs OCHOBHBIX MOJYIPOBOJHUKOBBIX YCTPOWUCTB
(muon, TpaH3UCTOP, TEpMHUCTOP, hoToreMenT, CHUD, nazep, mpeobpazoBaHUE COTHEYHOM
sHepruu ). OCHOBHBIE TEXHOJIOTUYECKUE MPOIIECCHl B TOIYIMPOBOTHUKOBOM TexHUKe. KBaHTOBEBIE
To4kH. [IpoOremMbl 1 TEHACHIIMHY B COBPEMEHHON XUMUU U TEXHOJIOTUH MOJTYIPOBOIHHKOB.
@DOTOHHBIE KPUCTAILIIbI

7. CynepuoHUKH

Omnpenenenus. Knaccuueckue cynepuonuku KpucramioxuMuueckue KpuTepuu
BO3HUKHOBEHHUSI CYIIEPUOHHOTO COCTOSIHUS TBEP/bIX Tesl. HOBbIE THUITBI OKCHIHBIX HOHHBIX
MPOBOJHUKOB JlHcniepconapl. DIEKTPOHHO-UOHHbBIE TPOBOIHUKH. KaToIHbIE 1 aHOTHBIE
MaTepHaibl TUTHEBBIX OaTapei (Ha OCHOBE KOOAIbTUTOB, MAHTAHUTOB U HUKEJIATOB JIUTHUS)
[IpumeHeHne TBEPAbIX AIEKTPOJIUTOB (B XUMUYECKHX UCTOYHUKAX TOKA, B CCHCOPHBIX CHCTEMAaX
Y TalIbBAaHUYECKHUX EMNX, MPeIHA3HAYCHHBIX 7S U3YUEHUs] TEPMOAMHAMUKH TBepA0(a3zHBIX
peakuuii.) MemOpaHHbIEe MaTepHAaIbI.

8. CBepXIpOBOTHUKH

Uctopus otkpeiTs ocHOBHBIX BII0B BTCII. Oco0eHHOCTH KPUCTATIOXHUMHH
BBICOKOTEMITEPATYPHBIX CBEPXIPOBOIHUKOB, MOIUIPUUECKOE OMUCAHUE U JIOKATbHAs



cTpykrypa. Ocobernoctu puzmueckux cBorcTB. Kpurnueckue napamerpslr BTCII, ciaGbie
CBSI3U, MUHHUHT.MeTo bl TosTydeHusi. Meto el nomydeHus: o0beMubix BTCII matepuanos:
TBepA0(a3HBII CHHTE3, 0COOCHHOCTH MUKPOCTPYKTYPBI. METO bl NOJTY4YEHHUS] TOHKUX TUICHOK,
UX CTPYKTYpa U cBOMCTBa. PocT kpucTamioB, KpucTauIU3alus U3 IEPUTEKTUUECKOTO pacnaja.
Mertoap! nonyuenus yimHHOMepHbIX BTCII-MaTepuanoB: JeHTHI M IPOBOIA B cepeOpsIHOM
000JI0UKe, MIICHKH HAa OUTEKCTYpPUPOBAHHON MeTaTuecKoi Jenrte. Iy moBbIeHus
kputnueckux xapakrepuctuk BTCII-maTtepuanos: onTUMHU3aUs KATHOHHOTO COCTaBa U
COJIep’KaHusl KUCII0PO/1a, TEKCTYPUPOBAHUE ITyTEM TEPMUUECKON U MEXaHMYECKOH 00paboTKH,
CO3[aHH€ LIEHTPOB NMHHUHTA. [[0BbIIlIEHNE TMHHUHTA MArHUTHOTO MTOTOKA ITYTEM CO3JaHMs
HaHO- U MUKPOHEOHOPOJHOCTEN B MAaTPULIE CBEPXIIPOBOIHMKA, HAHOKOMIIO3UTBL. O0nacTu
npumenenust BTCII-marepuainos .

9. MarHuTHbIE MaTepHAIIBI

DneMeHTHl TEOpUH MarHeTu3Ma. JlomeHHast cTpykTypa U netis rucrepesuca (peppo,
¢beppu-, antudeppomarneTuku). Baxxueiine TUIIBI MarHUTOMSITKMX M MAarHUTOXKECTKUX
MaTepuanoB. MarHUTHbIC METAJUTBI M CIUIaBbl TUMA anbHUKO, SmCoS u Fe-Nd-B.I1ytu
MOBBILIEHUS] MAarHUTHOM SHEPTUU CIIJIABOB, CBSI3aHHBIE C MPUMEHEHHUEM TEPMUYECKOH,
TEPMOMEXaHUYECKON WIIN palualluOHHON 00pabOTKH.

10. buomarepuanbt

TpeboBanus kK MaTepuaiaM, UCIOJIB3yEMbIM AJIsl IpoTe3upoBanus. Knaccudukanus
OMOKepaMUKH 0 OTHOUIEHUIO K )KMBOU TKaHU (OMOMHepTHas1, mopucTas, OnoaKTUBHa,
pezopoupyemast). Kepamuueckue marepuansl Ha ocHOBe Al203 u ZrO2, rugpoKCcii- u
¢TopanmnatuTa. buoakTuBHas cTeknokepamuka. MexaHu3M B3aUMOJIEHCTBHS OMOKEPAMUKH C
KUBOHU TKaHbp0. [ nmieprepmust. b3.

noneMeHThl. Marepuaisi ¢ 3pdexrom namsatu (HuTHHO). buomumerunka. TexHomoruu
MOBBIIIEHUS (PYHKIIMOHAIBHBIX CBOWCTB OMOCOBMECTUMBIX METAIIIMUECKUX MaT€pPHAJIOB

Tema 4. MeToabl M3y4eHHsi CTPYKTYPbI M CBOMCTB MaTepHaJjioB

1.MeToapl CTPYKTYpHOTO aHajIu3a

JudpakuroHHbIe METOAbI (PEHTTEHOCTPYKTYPHBIA U PEHTTEHO(A30BBIM aHAIIU3,
HeWTpoHorpadus, TPOCBESUUBAIOIIAS AIEKTPOHHAS MUKPOCKOIIHS) , PEHTT€HOCIIEKTPaIbHbII
aHaJIN3, MUKPO- PEHTT€HOCIIEKTPAIbHBIM aHAJIN3 ONTHYECKAs CIIEKTPOCKOITHSI, PacTpoBast
ANIEKTPOHHAS MUKPOCKOIIHS PE30HAHCHBIE METOIbI, ONITHYECKAsI MUKPOCKOITHSI.

2. Meroapl u3mMepeHus GU3NUECKUX CBOWCTB JUIAPEIISHUS 3a1a4 MaTepUaIoBeICHUS

MaruuTHble cBolcTBA. [lapamMarHuTHBIE M IMaMarHuTHBIE cBoMicTBa. CBOMCTBA
METaJUTMYECKUX (pa3 U reTeporeHHbIX cruiaBoB. eppomMarHuTHBIC CBOMCTBA. MeTOabI
n3mepenus. MccnenoBanus pa3oBbIX U CTPYKTYPHBIX IpeBpalieHui (heppoMarHuTHBIX CILIaBOB.
N3ydeHue mpoieccoB CTapeHHUs.

DIEeKTPUYECKUE CBOMCTBA. METOIbI U3MEPEHUS DIICKTPUUECKOTO COMPOTHBIICHUSI.
[IpuMeHeHHe EKTPUIECKOTO aHaTN3a B MAaTCPUATIOBEICHHH.

[TnoTHOCTH M TepMuUeckoe pacmupenue.[[MoOTHOCT, METAIJIOB | CIIaBOB. TepMudeckoe
pacuIMpeHre METaIOB U CIUIABOB. METO bl ONIpeieNIEHNs TEPMUUYECKOTO PACIIMPEHUS U
obwemHoOro 3 dekra mpeBpaiieHut (qunaromeTpus). JunaromeTpudeckoe UCCIeI0BaHIEe
TepMUYECKON 00pabOTKH.

Peonornueckue cBoiicTBa nopoika

OrnpeneneHre HaChITHOM MIIOTHOCTH nopoiika. OnpeaeneHre HaChlMHON MIIOTHOCTH
MOpOLIKa nocie yrpscku. Onpeaenenne cobliydecTy nopouika. OnpeneiaeHue yria
€CTECTBEHHOI'0 OTKOCA MOPOIIIKa

MexaHn4yeckue U TernoPpu3nIecKie CBONCTBA KePaMHK



Kputnueckuii Ko3pPUIMEHT UHTEHCUBHOCTU HANPSDKEHUH; TMpeesl POYHOCTH TPH
u3rube; mpeen MPOYHOCTH IPU OCEBOM CXKATUU; MIPEJIeNl IPOYHOCTU IPU PACTSHKECHHH.
OtHocuTEnbHAS OTEPSI IPOUHOCTH HOCIIe TepMonukia. OTHOCUT. MuHelHas ycaaka. O0mas
nopuctoctb. OTKpbITas nopucTocthb. IlnoTHOCTH

5. O0pa3oBare/ibHbIE TEXHOJIOTHH.

Metonuka npenoaaBaHusl AUCUUILINHBL «CneyuanvHuvle 21a8bl MAmMepuanlo8e0enusy |
peayinzanysi KOMIIETEHTHOCTHOI'O NOJX0Ja B H3JIOXKEHUH M BOCIPHUATHH MaTepuana
IIpelycCMaTpUBaeT HUCII0JIb30BAHNUE CIAEAYIOIINX AKTUBHBIX U UHTEPAKTUBHBIX (POPM IIPOBEACHUS
TPYIIOBBIX, HHAUBUIYAIbHBIX, ayJUTOPHBIX 3aHATHI B COYETAaHUU C BHEAYIUTOPHON pabOTOM ¢
1e/1b0 (POPMUPOBAHUS U PA3BUTHS MPOPECCHOHANBHBIX HABBIKOB O0yYarOIINXCS |

- JIeKLIUU;

- KOHCYJIbTAIMH TIpero/iaBatens o cetu MHTepHer B pesxume on- wim off-line;

- MMOJrOTOBKA KaXK/IbIM CTYJIEHTOM B TE€UEHHUE CEMECTpa OJJHOTO JIOKJIaJa ¢ pe3eHTallel;

- BBICTYIUIEHHE Ka)KJIOTO CTY/I€HTA C JIOKJIAJ0M U 00s13aTeIbHON Tpe3eHTaluel,
BKJTIOYAsi 00CYX/ICHHE TAaHHOW TEMAaTUKH (JIMCKYCCHUIO).

VY aeneHBIN Bec 3aHATHIA, MPOBOJUMBIX B MHTEPAKTUBHBIX (opMax, OMpesesieH IiIaBHOU
LEeTpI0  00pa30BaTENBbHOM MPOTPAMMBI, OCOOCHHOCThIO KOHTHMHTEHTA OOy4Jalolmuxcs |
coJlep’KaHueM JUCUUIUIMHBL «CneyuanvHvle 2nagbl MamepuanrogeoeHus» W B 1eIIOM IO
aucuuIinHe cocrasisieT 50% ayIuTOPHBIX 3aHSITHH.

6. OueHouHble cpeACTBa /sl TEKYIIEro KOHTPOJISI YCIIeBaeMOCTH, MPOMeKYTOUYHOI
arrecTallid MO MTOraM OCBOEHHSI JMCIHHUILUIMHBI U Yy4eOHO-MeToAH4YecKoe olecrevyeHue
CaMOCTOSITEJIbHOM Pa0OThI CTYJIEHTOB.

KonTpons ycmeBaeMocTH M KadecTBa MOJITOTOBKM IPOBOAUTCA B COOTBETCTBUU C
TpeboBanusmMu "IlonokeHuss o0 opraHuzanmuu 0OpPa30BaTEIHLHOTO IPOIlECCa B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEpCHUTETE" .

JUis  KOHTpOJISI yCIIEeBAEMOCTH U KayecTBa OCBOCHUS JUCLMIUIMHBI HACTOSIIEH
MIPOrpaMMOil PEyCMOTPEHBI CAeIYIOIINE BUIbI KOHTPOJIS:

- KOHTPOJIb TeKYyIIeH ycreBaeMOoCTH (TeKyLIUl KOHTPOJIb);

- MPOMEXKXYTOYHAsI aTTECTAIHSI.

B nporiecce oOyueHust HCMOIB3YIOTCS CIEAYIOIINE OLEHOYHbIE (DOPMBI CAMOCTOSITETLHOM
paboThl  CTYJIEHTOB, OIIEHOYHBIE CpEICTBAa TEKYLIEro KOHTPOJsS  YCIEBaeMOCTH U
MIPOMEXYTOUHBIX aTTeCTALlUN:

- IOATOTOBKA U BBICTYIUIEHHE HAa ayAUTOPHOM 3aHSATUU C TOKJIAI0M (BKJIIOUYAIOILIEM
npe3eHTaluio 1 00cyxaenue) Ha TeMy «llepcnekTuBHbIeHeOpraHuyeckue GyHKIMOHAIbHbIE
MaTepuaIbl M TEXHOJOTHH X MOJYYeHHUs» (MHIUBUIYATbHO JUIS KKI0TO 00y4aroerocs);

- MOArOTOBKAa K KOJUJIOKBUYMY M aKTUBHOE YydacTH€ B OOCYXKJIEHHUU TEMBI
KOJUIOKBHYMa

— OpraHu3ays U MPoBeICHUE TEKYIIEr0 KOHTPOJISl 3HAHUN CTYIEHTOB B (JOPME YCTHOTO
ompoca.

O1eHOYHBIE CPEJICTBA TEKYILEro KOHTPOJISI YCIIEBAEMOCTH M0 OCBOEHHUIO O0YYarOIIUMUCS
pa3fesioB NUCLUUIUIMHBI BKIKOYAOT TEMBI JOKJIAJ0B, TEMbl KOJUIOKBUYMOB, a TaKXE TEMBI JUIS
JMCKYCCHH (KpYTJIOTO CTOJA), IEJIOBBIE UT'PbI, KeHc-3a1auH.

OO0pa3s1bl JeOBBIX UIP, TEM JOKIAI0B U TUCKYCCUH, KOHTPOJIBHBIX BOIIPOCOB M 331aHUI
JUISL IPOBE/IEHUS] TEKYILIEr0 KOHTPOJIS, SK3aMEHALMOHHBIX OMJIETOB NPUBECHBI B IPHIIOKEHHH.

6.1. ®oH OLCHOYHBIX CPEACTB JJIsl IPOBEACHHUS IPOMEKYTOYHON aTTeCTALINH
00y4YaIuXCs M0 TUCHHUILINHE (MOYJIIO).

6.1.1. TlepeueHb KOMIETEHLMI C yKa3aHHWEM O3TaloOB MX (OPMHPOBAHHUS B Ipoliecce
0CBOEHMS 00pa30BaTEIBLHON MPOTPaAMMBI.



B pesynbrate 0CBOCHUS AUCHUIUIMHBI (POPMHUPYIOTCS CIEAYIOMNE KOMIIETCHIIHH:

Kon B pe3yabTaTe ocBOeHHs 00pa30BaTebHOIl MPOrpaMMbI
KOMIIeTeHI[UH od0yuyarommiics 10J1keH 00J1a1aTh

YK-1 CriocobeH OCyYIIEeCTBIATh TOWUCK, KPUTHUYECKHA aHaJN3 W CHUHTE3
UH(POPMALINU, TPUMEHITh CUCTEMHBIA TOIXOT ISl PEIISHUS TIOCTaBICHHBIX
3ama4

YK-6 Crniocoben YIIPaBIISATh CBOMMBpPEMEHEM, BBICTPANBATh
UPEANN30BbIBATh  TPACKTOPHUIOCAMOPA3BUTHS HA OCHOBE IIPUHIIMIIOB
00pa3oBaHus B TCUYCHUE BCEH KUZHU

MK-1 Crioco0OeH BBINOJHATh KOMIUIEKCHBIE HCCIEAOBAHUS W HCIBITAaHUS
MarepuaioB (U3zenuii), oO0paldaThIBaTh, AHATU3UPOBATH W TMPEJCTABIATH
Pe3yAbTATHI UCCIE0OBAHUI

MK-2 Crioco0eH  OCyIIECTBISATH  BBIOOp  MaTepHaIOB  HUTEXHOJIOTMYECKUX

IIPOUECCOB IJId MOJTYUYCHUA 3aJAaHHOI'0 KOMILJICKCA CBOMCTB

B mponecce ocBoeHuss o0Opa3oBaTeabHONM MNpPOrpaMMbl JIaHHbIE KOMIIETEHIMH, B TOM
YHClie UX OTAENbHbIE KOMIOHEHTHI, (OPMUPYIOTCS MOATAITHO B XOJI€ OCBOCHUS 00y4JalOIIMMUCS
JUCLMIUINH, IPAKTHUK B COOTBETCTBUU C YU€OHBIM IUIAHOM U KaJ€HAApHBIM rpapuKkoM y4eOHOTO

mporecca.

6.1.2. Onucanue nokasareJieil 1 KpUTepUeB OLlCHUBAHUS KOMIIETEHIIU,
(¢opMuUpyeMBbIX 10 UTOraM OCBOEHHUS JUCHHUILINHBI, ONMCAHUE IIKAJ OLleHNBAHUS.

[lokazarenem olLeHMBaHUS KOMIETCHLIMH Ha Pa3MUYHBIX dTanmax MX (opMUpoBaHUS
SIBJISIETCS TOCTIKEHUE OOYUYaIOUTMMUCS TUIAaHUPYEMbIX Pe3ylbTaTOB OOYyYEHHUS MO IUCHUILINHE

(MonyIto).

YK-1. CriocobeH ocymecTBISITh MOUCK, KPUTHIECKUH aHallu3 U CHHTE3 UH(POPMAIINH, TIPUMEHSTh
CHICTEMHBIH MOJXO JUTS PEIICHUS MMOCTABICHHBIX 337124

Kpurepun oueHnuBanusi

Iloka3zarenn
2 3 4 5

NVYK- Obyuaromuiics | OOyuaromuiics OO6yuarommiics OOyuatomuiics
1.1. JEMOHCTPUPYET | JEMOHCTPUPYET JEMOHCTPUPYET JIEMOHCTPUPYET
AHanuzupyet IIOJIHOE HETIOJIHOE YaCTHYHOE MIOJIHOE
3a1auvy, OTCYTCTBHE WJIU | COOTBETCTBUE COOTBETCTBHUE COOTBETCTBHUE
BBIACIAS €€ HEJOCTATOYHOE | CIEAYIOLIUX CJEYIOLINX N (14% {11170,
0a30BbIC COOTBETCTBUE 3HAHMM: 3HAHMM: 3HAHUU:
COCTaBJISIIOLINE | CIEAYIOLIUX MPUHIUIIOB MIPUHIIMIIOB cOOpa, | MPUHIUIIOB cOopa,

3HAHUMN: cbopa, otbopau |,orbopau otOopa u
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MIPUHLIUTIOB 00001eHus 0000m1eHUs 006001eHus
cbopa, , orbopa | HHPOpPMALIUH. uHpOpMaLnH, HO uHpopMaUU
1 00001IeHus Jormyckatorcs JIOITyCKAIOTCS
I/IH(bOpMaI_[I/II/I 3HAYUTCIIbHBIC HE3HAYUTCIIbHBIC
OIINOKU, OIINOKU,
IMPOABJIACTCA HETOYHOCTH,
HEJOCTATOYHOCTh | 3aTPyJHCHHUS TPU
3HaHUH, 10 PAAY | AHATUTHYECKUX
MOKa3aTeliei, oIepanmsx.
oOyyJaronuics
HUCIIBITBIBACT
3HAYUTCIIbHBIC
3aTpyAHEHUS IIPA
OIlEpUPOBAHUU
SHaHUSAMMU IIPHU UX
nepeHoce Ha
HOBBIC CUTYyallUuH.
NVYK- O6yuatomuiics | OOyuaromuncs OOyuarommuiics OO0yuaromuiicst
1.2. HE YyMEET WJIK B | IEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
OcymiecTBiIsIET | HEAOCTATOYHOM | HEMOJIHOE YaCTUYHOE MOJTHOE
IIOUCK, CTCIICHU YMECT COOTBECTCTBUC COOTBETCTBUEC COOTBETCTBUEC
KPUTHYCCKH COOTHOCHTD () (S13% 0111704 CIIeTYFOIIIAX CJICTYFOIIIHX
OIICHUBAET, pa3HOPOIHbBIE YMEHHIA: YMEHHUI: YMEHHUI:
o0o01aer, SBIICHUS U COOTHOCHUTH COOTHOCHTH COOTHOCHTH
CUCTEMAaTHU3UPYE | CUCTEMATU3UPOB | pa3HOPOIHBIE pa3HOPOIHbBIE pa3HOPOIHbBIE
T U paHXXUPYET | aTbh X B paMKax | SIBIICHUS U SBIICHUS U SBJICHUS U
uHpopmanuio, n30paHHBIX CUCTEeMaTU3UpOBa | CUCTEMATU3UPOBAT | CUCTEMAaTU3UPOBAT
TpeOyemyro Uisl | BUAOB Th UX B paMKax b UX B paMKax b UX B paMKax
pelieHus npodeccuonans | U30paHHBIX BUAOB | U30paHHBIX BUAOB | M30paHHBIX BUJOB
MIOCTABJIEHHOM HOI1 npodeccuonansl | mpodeccuoHanbHo | MpodecCHOHATBHO
3a/1aun NeSITeIbHOCTH O IeATEIbHOCTH | ¥ AEATEeIbHOCTH i gedaTenbHOCTH
Pa3HOPOIHbIE YMeHUS OCBOECHBI, CBo0Oo1HO
SIBJICHUS U HO JIOITYCKaIOTCs omnepupyeT
cucrematu3upoB | Jomyckarorcs HE3HAYUTENbHbIC PUOOPETEHHBIMU
aTh UX B paMKaxX | 3Ha4YUTEIbHbIC ook, YMEHUSIMU,
U30paHHBIX ook, HETOYHOCTH, MPUMEHSIET UX B
BUJIOB MPOSBISETCS 3aTPYIOHEHUS IPU | CUTYaLUIX
npodeccuoHans | HEJOCTATOUYHOCTh | AaHATUTHYECKUX MOBBILICHHON
150071 YMEHHI, [0 pALy | ONEepalusix, CJIOKHOCTH.
JeSITeIbHOCTH MoKa3aTenei, nepeHoce yMeHui
oOyuaromuiics Ha HOBEIE,
UCTIBITHIBAET HECTaH/IapPTHHIE
3HAYUTENbHbBIE CUTYaIUH.
3aTpyaHEHUS TPU
OTIEpUPOBAaHUU

YMEHUSIMU NPU
UX [IEPEHOCE Ha
HOBBIE CUTYalUH.
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NYK-1.3.
PaccmarpuBaer
U MpEeJIaraeT
panuoHaIbHBIE
BapUaHTEI
pelenus
IIOCTaBIICHHOM
3aJ1a49Hu,
HCIIOJIb3YS
CHUCTEMHBIN
MMOIXOI,
KpI/ITI/I‘-IGCKI/I
OIICHUBACT UX
JIOCTOMHCTBA U
HEJIOCTAaTKU

OO0yyarommmiics
HE UMEET WU B
HEJIOCTAaTOYHOMI
CTCTICHH UMEET
MPAKTUYECKUI
OTIBIT PabOTHI C
UHPOPMALMOHH
BIMHU
UCTOYHUKAMH,
OTIBIT HAYIHOTO
MOWCKa,
CO3/IaHus
HayYHBIX
TEKCTOB

OO6yuatromuiics
UMeeT
MPAKTUYECKUI
OTIBIT PAOOTEHI C
UH(POPMALMOHHEI
MU UCTOYHHKAMH,
OTIBIT HAYIHOTO
MIOMCKA, CO3/IaHHS
HAyIHBIX
TEKCTOB,
JIOITYyCKAIOTCS
3HAYUTEITbHBIE
OIINOKHU,
MIPOSIBIISICTCS
HEI0OCTaTOYHOCTh
BJIQJICHUS
HaBBIKAMH TI0
pany
mokas3areneH,
OOGyuarommuiics
HCITBITHIBACT
3HAYUTEITbHBIE
3aTpyqHEHUS IPU
MPUMEHEHUH
HABBIKOB B HOBBIX
CUTYaIUsIX.

OOyuaromuiics
YaCTUYHO UMEET
MPAKTUYECKHUI
OTIBIT PAOOTEHI C
UHPOPMALMOHHBIM
U HICTOYHUKAMH,
OTIBIT HAYYHOTO
MOMCKA, CO3/IaHHS
HAyYHBIX TEKCTOB,
HaBBIKH OCBOCHBI,
HO JIOITyCKAaOTCS
HE3HAYNTEIbHBIC
OIITNOKU,
HETOYHOCTH,
3aTpyAHEHUS TIPU
AHATTUTHYECKHIX
OTIepaIusX,
IIEPEHOCE YMEHUU
Ha HOBBIE,
HECTaHIapTHEIC
CHUTYaIlUH.

OOyuaromuiics B
MOJTHOM 00BbemMe
UMeeT
MPAKTUYECKHUI
OTIBIT pabOTHI C
MH(OPMALNOHHBIM
Y UCTOYHUKAMH,
OTIBIT HAYYHOTO
MOMCKa, CO3/IaHUS
Hay4HBIX TEKCTOB,
CBOOOIHO
MPUMEHSET
MOJTyYCHHBIC
HaBBIKH B
CUTYaIHSIX
MOBBIILIEHHOM
CJIO’KHOCTH.

IIK-1 Crioco0eH BHIMOIHATH KOMITJICKCHBIE UCCIIE0OBAHUS U UCTIBITAHUST MaTEPHAJIOB
(m3nmenmit), 0OpabaThIBaTh, aHATM3UPOBATH U MPEICTABIISATD PE3YJIBTAThl CCIEA0BaAHUI

HIIK-1.1
3HaeT: LelIu U
3aJa4u
MTPOBOIUMBIX
HCCIIEOBAHHH,
METOIbI
MIPOBEACHUS
IKCIIEPUMEHTOB
¥ HaOIIOOEHUH,
0000111eHNUSA U
00paboTKn
uHpopMaIuu

OOGyuaromuiics
JTEMOHCTPHUPYET
IIOJIHOE
OTCYTCTBUE WUJIH
HEIOCTATOYHOE
COOTBETCTBHUE
CIIEIYIOIIUX
3HAHUU: | LIeTel
U 3a1a4
MIPOBOIUMBIX
HCCIICJOBaHUM,
METOIBI
POBEICHUS
IKCMIEPUMEHTOB
Y HaOJIIOIEHUH,
00001IeHHS U
00paboTku
uHpopMaluu

OO0yuaromuiics
JTEMOHCTPHUPYET
HETOJIHOE
COOTBETCTBHUE
CIIETYIOLTUX
3HAHUW:[EeIe U
3a1a4
MIPOBOIUMBIX
HCCIICOBAHUM,
METOIbI
MIPOBEICHHS
JKCIIEPUMEHTOB U
HaOJIIOIEHUH,
00001IeHS U
00paboTku
UH(pOpMaIINH.
Homnyckarores
3HAYUTEIbHbBIC
OIIINOKH,
MPOSIBIISIETCS

OOyuaromuiics
JTEMOHCTPHUPYET
YaCTHYHOE
COOTBETCTBHUE
CJICTYIOIINX
3HAHUW:LEJIEW U
3aJ1a4 IPOBOIUMBIX
HCCIICIOBaHNH,
METOIbI
MIPOBEACHUS
AKCIIEPUMEHTOB U
HAOJIIOIEHUH,
00001IeHUS U
006paboTku
uH(popMaIny,

HO
JOTTYCKAIOTCs
HE3HAYUTEIbHEIE
OIINOKH,
HETOYHOCTH,

OOyuaromuics
JIEMOHCTPHUPYET
MOJIHOE
COOTBETCTBHUE
CJICTYIOIINUX
3HAHUW:EJIEN U
3a1a4
MIPOBOIUMBIX
HCCIIeIOBaHHM,
METOIbI
MIPOBEACHUS
HKCIEPUMEHTOB U
HaOJIIOICHUIA,
00001IeHUs U
00paboTku
uH(popMaIuy,
CcB00OOIHO
oTIepUpyeT
nproOpeTeHHBIMU
3HAHUSAMHU.
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HEOOCTATOYHOCTD

3aTPyIHEHUS [IPU

3HAHW, TIO PSIAY | aHATHUTHYECKUX
MOKa3aTelieu, oIepanmsx.
oOyuaroruiics
UCTIBITHIBACT
3HAYUTEIIbHBIE
3aTpyaHCHUS TIPU
OTICpUPOBAHUU
3HAHHSIMH TIPU HX
nepeHoce Ha
HOBBIC CUTYAITUH.
NIIK-1.2 O6yuato O06yuatorir OOGyuaromu OO6yuaromu
Ywmeer: LIUICS HE YMEET | UHCS 15(8 ncst
MIPOBOJIUTH W B JEMOHCTPUPYET JEMOHCTPUPYET JIEMOHCTPUPYET
HaONIOACHUS U | HEJOCTATOYHON | HETOJHOE YaCTUYHOE MOJTHOE
HU3MEpeHUs, CTCTICHH COOTBETCTBHUE COOTBETCTBHUE COOTBETCTBHUE
COCTaBJISITh YMEETIPOBOJUT | CIACAYIOMIHNX CIIETYIOIITUX CJICTYIOIIUX
OTYETHI 10 b HAOIOZCHUS U | YMEHUI: YMEHHUI:IPOBOJIUTh | YMEHUM:
pe3ynbpTaTam U3MEpeHus, MTPOBOTUTH HAOJTIOICHUSI 1 MIPOBOJINTH
MTPOBEICHHBIX COCTaBIIATH HaOITIOJICHUS 1 HU3MEpeHUs, HAOJIOICHYS
9KCIIEPUMEHTOB, | OTYETHI TI0 M3MepeHus, COCTAaBJIATH OTYETHI | H3MEPCHHS,
o0OpabaThiBaTh U | pe3yJbTaTaM COCTaBJISITh o pe3ybTaTaM COCTaBJISITh
MIPEJICTaBIISATh MIPOBEIEHHBIX OTYETHI IO MPOBEICHHBIX OTYETHI I10
MOJIy4YEHHBIE 9KCIIEPUMEHTOB, | pe3ylbTaTtaM JKCIIEPUMEHTOB, pe3yiabTaTamMm
pe3ynbTaThl 00pabaThIBaTh M | TPOBEICHHBIX 0o0pabaThIBaTh U MIPOBEACHHBIX
MIPE/ICTaBIATh SKCIIEPUMEHTOB, | MIPEACTaBIATh AKCIEPUMEHTOB,
TOJTyYCHHBIC 0o0pabaThIBaTh U | TIOJIyYCHHBIC 00pabaThIBaTh U
pe3yNbTaThl IPEICTaBIST pe3yJabTaThl. MPEJICTaBIISTh
MOJIy4YEHHbIE Ymenus MOJIy4YeHHbBIE
pe3YNbTaTHhI. OCBOEHBI, HO PE3yIbTaTHI.
Homyckaro | gomyckarTcs Cso0OoHO
TCS HE3HAYUTENbHbIC omnepupyeT
3HAYUTENIbHbBIE OOk, PUOOPETEHHBIMU
ook, HETOYHOCTH, YMEHUSIMU,
MPOSBISETCS 3aTPyJHEHUS] P | IPUMEHSET UX B
HEJOCTAaTOYHOCTh | QHAJIUTUYECKUX CUTYaIUsAX
YMEHHI, [0 Py | ONEepalusix, MOBBIICHHON
MoKa3aTenei, MEPEHOCE YMEHUI | CIIOKHOCTH.
oOyuaromuiics Ha HOBEIE,
UCTIBITHIBACT HECTaH/IapPTHHIE
3HAYUTENbHbBIE CUTYaIUH.
3aTpyaHEHHS TPU
OTIEpUPOBAaHUU

YMEHUSMH NIPU
UX [IEpEHOCE Ha
HOBBIE CUTYalUH.
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HIIK-1.3
HMeeT HAaBBIKU
MIPOBEACHUS
U3MEPEHUN U
HaOJIIOICHUI,
00paboTKn
pe3yNnbTaToB,
COCTaBJICHUS
OTYETOB U
MpeACTaBICHUS
MOJTYYCHHBIX
JTAHHBIX

OO6yyaro
MIUics He
BJIQJICET WUIH B
HEIOCTaTOYHOU
CTETICHU
BIIaJIeeT
HaBBIKAMH
MIPOBEICHUS
WU3MEPEHUN U
HaOJIIOJICHUI,
00paboTku
pe3ynbTaToB,
COCTaBJICHUS
OTYETOB U
MIpeACTaBICHUS
TOJTYYSHHBIX
JTAHHBIX

O06yuarorig
uiics BiajJeeT
HaBBIKAMH
IPOBEICHUS
U3MEPEHUN U
HaOJIIOICHUI,
00paboTku
pe3ynbTaToB,
COCTaBJICHUS
OTYETOB H
MIPE/ICTABJICHUS
TIOJTy4EHHBIX
JIAaHHBIX,
JTOTTYCKAIOTCS
3HAYMTEIIbHBIC
OIINOKHU,
MIPOSIBIISICTCS
HEJI0CTaTOYHOCTH
BIIaJICHUS
HaBBIKaAMH 110
pany
mokas3areneH,
OOGyuarommuiics
HCIIBITHIBACT
3HAYUTEITHHBIE
3aTpyIHEHUS TIPU
MIPUMEHEHUN
HaBBIKOB B HOBBIX
CUTYaIHSIX.

OOyuaromu
HCSl YACTUYHO
BJIaJICET HABbIKAMHU
MIPOBEACHUS
W3MEPEHUI U
HAOJIIOICHUI,
00paboTku
pe3yibTaToB,
COCTaBJICHUS
OTYETOB U
MIPE/ICTABJICHUS
MOJTYYEHHBIX
JAHHBIX,HO
JIOTTYCKArOTCS
HE3HAYUTEIIbHbBIC
OIINOKU,
HETOYHOCTH,
3aTPyAHECHUSI TIPU
AHATTUTHICCKUX
omepanusx,
IIEPEHOCE YMEHU
Ha HOBHIE,
HECTaHJapTHbIE
CUTYAaLNH.

OObyuaromu
HCS B IIOJTHOM
0o0beMe BIIaJIeeT
HaBBIKAMH
MIPOBEACHUS
W3MEpPEHHI U
HaOJIIOICHMI,
00paboTKu
pE3yNbTATOB,
COCTaBJICHUS
OTYETOB U
MIPEACTABICHUS
MTOTYYCHHBIX
JIaHHEIX, CBOOOIHO
MIPUMCHSICT
MOJTyYCHHBIC
HAaBBLIKH B
CUTYaITUAX
MOBBINIIEHHON
CIIOJKHOCTH.

IIK-2 Cnoco0eH ocyIIecTBIsATh BBIOOP MaTepUaioB U TEXHOJIOTUYECKUX MTPOLIECCOB IS
MOJIy4eHUS 33 JaHHOTO KOMIIJIEKCA CBOMCTB

HIIK-2.1 3naer:
METaJIJINYECCKHUE
u
HEMETaJUIMYECK
ne
KOHCTPYKLIMOHH
Bl B
WHCTPYMEHTAJIb
HbIE MaTepHaIbl,
HUX CBOMCTBA,
CrocoObI
YOPOYHEHUS,
TEXHOJOTUYECKU
€ BO3MOKHOCTH
TEPMHUUECKOU
00paboTKHy,
METO/Ibl

O6yuato
HIuics
JEMOHCTPUPYET
TTOJIHOE
OTCYTCTBUE WUJIU
HEAO0CTAaTOYHOE
COOTBETCTBHE
CJIEIYIOLIUX
3HAHUM:
METaJUTHYECKHE
n
HEMETAJNIMYECK
ne
KOHCTPYKIIUOHH
BIe U
WHCTPYMEHTAJIb
HbIE€ MaTepHaIbl,

O0yuaroi
nics
JEMOHCTPUPYET
HEIIOJIHOE
COOTBETCTBHE
CJIEIYIOLIUX
3HAHHI:
METaJUTHYECKUE B
HEMETAININYCCKUE
KOHCTPYKIITUOHHBI
eu
MHCTPYMEHTAJIbH
bl€ MaTEpHAIbI,
HX CBOICTBA,
CIIOCOOBI
YOPOYHEHUS,
TEXHOJIOTHYCCKHUE

OOyuaromu
Hcs
JEMOHCTPUPYET
YaCTHYHOE
COOTBETCTBHUE
CIIETYIOIINX
3HAHWI:
METAJINYECKHE U
HEMETaJUTMYECKHE
KOHCTPYKIIUOHHBIE
51
WHCTPYMEHTAIbHBI
€ MaTepuanbl, UX
CBOICTBA, CIIOCOOBI
YIIPOYHEHUS,
TEXHOJOTHYECKHE
BO3MOYKHOCTH

OO6yuaromu
Hcs
JEMOHCTPUPYET
MOJIHOE
COOTBETCTBHE
CJIETYIOIIHNX
3HAHH:
METaJJINYECKHE U
HEMETAUIMYECKHE
KOHCTPYKIIMOHHBIE
5
WHCTPYMEHTAIbHBI
€ MaTepuabl, UX
CBOICTBA,
CIIOCOOBI
YIPOYHEHHUS,
TEXHOJIOTHYCCKHUE
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IIPOBEICHUS UX CBOWCTBA, BO3MOYKHOCTH TEPMHUYECKON BO3MOYHOCTH
CTPYKTYPHOTO crocoOBbI TEPMUYECKON 00paboTKHy, TEPMUYECKON
aHaIM3a u YIIPOYHCHUS, 00paboTKHy, METO/IbI 00paboTKH,
ONpe/eNIeHUs TE€XHOJIOTMYECKH | METObI IIPOBEICHUS METO/1bI
9KCIUTYaTallMOH | € BO3MOXHOCTU | IIPOBEACHUS CTPYKTYpHOTO IIPOBEJICHUS
HBIX CBOWCTB TEPMUYECKON CTPYKTYPHOTO aHanusa u CTPYKTYPHOTO
neranei u 00paboTKHy, aHaJIM3a u OTpeaesICHUs aHayu3a u
UHCTPYMEHTOB | METObI OTIpeeNICHUs AKCIUTYaTallMOHHBI | OINpPENEICHUS
IPOBEICHUS 9KCIUTyaTallMOHH | X CBOMCTB J€Tallell | 3KCIUTyaTallMOHHBI
CTPYKTYPHOTO BIX CBOWCTB Y UHCTPYMEHTOB X CBOMCTB AeTalien
aHaJM3a u neranen u , HO JIOTIYCKAlOTCSl | 1 HHCTPYMEHTOB,
oTpe/eNieHus UHCTPYMEHTOB. HE3HAYUTENbHbIE CBOOOJHO
JKcIuryatanuoH | Jlomyckarorcs ook, OIepupyeT
HBIX CBOMCTB 3HAYUTENIbHbIE HETOYHOCTH, PUOOpPETEHHBIMU
JeTaJIeH U OLINOKH, 3aTPYAHECHUS IPU | 3HAHUSIMU.
WHCTPYMEHTOB | MPOSIBISIETCS AQHAIUTUYECKUX
HEJ0CTaTOYHOCTh | ONEpPALIUsX.
3HaHUH, 10 PALY
mokas3areneH,
oOyJaronuiics
HCIIBITHIBAET
3HAYUTENIbHbBIE
3aTpyJHEHMS IPU
OIICpUPOBAHUU
3HAaHUSAMH IIPU UX
IIEpEHOCE Ha
HOBBIC CUTyallUH.

HIIK-2.2 | Obyvaromnuiics | OOydaronuiics OOyuarommuiics OO6yuaromuiics
Ymeer: HE YMEET WU B | JIEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
BbIOMPATh HEJOCTaTOYHOU | HEIMOJIHOE YaCTUYHOE IIOJIHOE
MaTEpHaJIbl Ul | CTEIIEHU YMEET | COOTBETCTBUE COOTBETCTBUE COOTBETCTBUE
Aeranel MallluH, | BEIOUpPaTh CJIEYIOIIHUX CJIEIYFOILHUX CJIEIYIOIIHUX
pubOpoB 1 MaTepuaisl Uil | yMEHUI: YMEHUI: BBIOUpaTh | yMEHUIl: BBIOMpATh
MHCTPYMEHTOB, | A€Tajlell MallluH, | BBIOMPATh MaTepHabl IS MaTEepUAIIbl IS
BH]L npubopoB U MaTepUabl JIs JeTajell MallluH, JeTajiell MalllvH,
TEPMHUYECKOU UHCTPYMEHTOB, | JeTajiell MaluH, | NpuOOpoB U npubopoB U
00paboTKHy, BU/J npubopoB U MHCTPYMEHTOB, UHCTPYMEHTOB,
IIPOBOJUTH TEPMHUYECKON UHCTPYMEHTOB, BUJl TEPMUYECKOH | BUJ TEPMHUUECKON
CTPYKTYPHBIN 00paboTKH, BHJI TEPMUYECKON | 00paboTKwH, 00paboTKH,
aHaJIN3 U IIPOBOJUTH 00paboTKH, IIPOBOJMTH IIPOBOJUTH
U3MEpEHUs CTPYKTYPHBIN IIPOBOJUTH CTPYKTYPHBIN CTPYKTYPHBI
IIOKa3aTesei, aHaJIn3 U CTPYKTYpHBIN aHaJIN3 U aHaJIn3 U
XapaKTEPU3YIOIl | U3MEPEHHUS aHaJIN3 U U3MEpEHUs U3MEpEHUs
nux IIOKa3aTeNen, U3MEpEHUS NO0Ka3aTeseu, IoKa3aresew,
IKCIUTYaTallMOH | XapaKTepU3YIOL] | IOKa3aTeleH, XapaKTEPU3YIOIINX | XapaKTEPU3YIOLINX
HbIE CBOMCTBA ux XapaKTEPU3YIOIIM | OKCIUTyaTallMOHHBI | DKCIUTyaTallMOHHBI
JieTanen u OKCIUTyaTalluoOH | X € CBOMCTBA € CBOMCTBA
MHCTPYMEHTOB, | HbIE CBOMCTBA SKCIUTyaTallMOHH | JeTalled U JeTanen u
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yCTaHaBIMBATh | JeTalie u bI€ CBOWCTBA UHCTPYMEHTOB, MHCTPYMEHTOB,
MPUYHHBI UX WHCTPYMEHTOB, | JeTayieil u yCTaHaBIINBATh yCTaHaBIINBATh
OTKJIOHEHUS OT | YCTaHaBIHMBAaTh | HHCTPYMEHTOB, OPUYHHBI UX MPUYUHBI HX
3aJJaHHBIX MPUYHHBI UX yCTaHaBJIMBATh OTKJIOHEHUS OT OTKJIOHEHUS OT
napamMeTpoB OTKJIOHEHUS OT | TIPUYMHBI UX 3aJJaHHBIX 3aJJaHHBIX
3aJJaHHBIX OTKJIOHEHUS OT apamMeTpoB apaMeTpoB.
apaMeTpoB 3a/laHHBIX YMeHust 0CBOEHBI, CBo0O01HO
apaMeTpoB HO JIOITyCKAaOTCS oTepupyeT
Jonyckarorcs HE3HA4YUTEIIbHbIC PUOOpPETEHHBIMU
3HAYUTEIIHHBIE OIINOKH, YMEHUSIMH,
OIITNOKH, HETOYHOCTH, MIPUMEHSIET UX B
TPOSIBIISIETCS 3aTPYAHEHUS MPH | CUTYalHsAX
HEIOCTaTOYHOCTh | aHAINTHYECKUX TIOBBIIIEHHOU
YMEHUH, 10 pAly | Onepanusx, CJI0KHOCTH.
IIOKa3aTelew, IIEPEHOCE YMEHUU
oOyJaronuiics Ha HOBBIE,
WCTIBITHIBAET HECTaHIapTHEIC
3HAYUTEITHHBIE CHUTYaIlUH.
3aTpyAHEHUS TIPU
OTIEPUPOBAHUHN
YMEHUSIMU TIPU
UX TIepeHoce Ha
HOBBIE CUTYaIUH.
HIIK-2.3 Umeet | OOyuarommiics | OOydarommuiics OOyuarommuiics OOyuaromnuiics B
HABBIKU: BEIOOPA | HE BIAJCET WIM | UMEET HABBIKU: YaCTHUYHO UMEET MIOJIHOM 00beMe
MaTepuasoB sl | B BbIOOpA HaBBIKU: BbIOOpA MMeEeT HaBbIKU:
Pa3IMYHbIX HEJO0CTaTOYHOM | MaTepuasioB AJii | MaTepHaJIOB AJis BbIOOpA
W3JIeHM, BUJT CTETIeHH Ppa3IUYHBIX pa3IMYHbIX MaTepUajIoB s
TEPMHUYECKOU BJIa/IeET U3JICNIUNA, BUJT W31, BUJT pa3IMYHbIX
00paboTKH, HaBbIKAMU: TEPMHUUECKON TEPMHUYECKON U3JICIIHUHA, BUJT
MIPOBEACHUS BBIOOpA 00paboTKH, 00paboTKH, TEPMUYECKON
CTPYKTYpPHOTO MaTepuasoB JUIsl | POBEICHUS IPOBEICHUS 00paboTKH,
aHayu3a, Pa3IUYHbIX CTPYKTYpPHOTO CTPYKTYpPHOTO MPOBEICHUS
U3MepeHus U3JICNIUN, BUJ aHaiu3a, aHanu3a, CTPYKTYpPHOTO
roKasareJei, TEPMHUUECKON U3MEpEHUS U3MEpEeHUs aHanus3a,
XapakTepHu3yrol | 00paboTKH, noKazarenei, MoKazarenei, U3MEpEeHUs
ux POBEJCHUS XapaKTEepU3YIOIIM | XapaKTepU3YIOIINX | TOKa3aTeseH,
AKCIUTYaTallMOH | CTPYKTYPHOTO X 9KCIUTYyaTal[MOHHBI | XapaKTEPU3YIOLIUX
HbIE CBOHCTBA aHaiu3a, 9KCIUTyaTallMOHH | € CBOICTBa AKCILTYaTaI[HOHHbI
neranei u U3MEpEHUS bI€ CBOMCTBA neTanei u € CBOICTBa
MHCTPYMEHTOB, | IOKa3aTesei, neranen u UHCTPYMEHTOB, neranei u
yCTaHaBJIMBATh | XapaKTEPU3YIOL | HHCTPYMEHTOB, yCTaHaBJIMBATh MHCTPYMEHTOB,
MIPUYUHBI UX ux yCTaHaBJIMBATh HOPUYMHBI UX yCTaHaBJIMBATh
OTKJIOHEHHUS OT | OKCITyaTallMOH | MPUYMHBI UX OTKJIOHEHUS OT HNPUYHHBI UX
3aJJaHHBIX HbI€ CBOWCTBA OTKJIOHEHUS OT 3aJJaHHbIX OTKJIOHEHUS OT
napamMeTpoB neranent u 3aJJaHHbIX napaMeTpoB HO 3aJJaHHBIX
WHCTPYMEHTOB, | MapaMeTpOB JIOITyCKAIOTCS napamMeTpoB,
yCTaHaBJIMBATh | JAOMYCKAIOTCS HE3HAYUTENIbHbIC cBO0OOTHO
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MPUYHHBI UX
OTKJIOHEHUS OT
3a/laHHBIX
apaMeTpoB

3HAYUTCJIIBHBIC
OIIIHOKH,
IMPOABJIACTCA
HEJIOCTaTOYHOCTh
BJIaACHUS
HaBBIKaAMH I10
pany
IoKa3aTelei,
oOyyJaronuics
HUCIBITBIBACT
3HAYUTCIIBHBIC
3aTpyAHEHUS IIPA
IMPUMCHCHUU
HABBIKOB B HOBBIX
CUTyalusx.

OIINOKU,
HETOYHOCTH,
3aTPYAHEHUS [IPU
AHAJIMTHYCCKUX
onepanusx,
IIEPEHOCE YMEHUU
Ha HOBEIE,
HCCTAaHJAPTHBIC
CUTYaIlNH.

MIPUMEHSIET
MOJIy4YECHHbIE
HaBBIKU B
CUTYalHIX
MMOBBIIIIEHHON
CIIOKHOCTH.
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6.1. Opranu3anus u NOPsIAOK NMPOBeIeHUs TEKYIero KOHTPOJIA.

6.1.1. ®opMbI IPpOBeAeHUSI KOHTPOJIS.

Jist ipoBeieH sl TEKYLIET0 KOHTPOJIS IPUMEHSIOTCS CIICAYIOMNE (POPMBI: JOKIaIbI,
KOJUIOKBUYMBI.
6.1.2. Conepxxanue TeKylero KOHTPOJIs.

Copneprxanme GopM TEKyIIEro KOHTPOJIS ¥ IOPSIOK X MPUMEHEHUS H3JI0KEHBI B
MIPUJIOKEHUH K pabouelt mporpaMme "®oHA 01IeHOUHbIX cpeacTB" (nmpunoxenue b)".
6.1.3. Cpoku BbINOJTHEHNS TEKYIIero KOHTPOJISA M IIKAJIa M1 KPUTEPUH OLleHUBAHMSA
pe3yJbTaToB.

CpoKH BBITIOTHEHUS TEKYIIET0 KOHTPOJIS U IIKajla ¥ KPUTEPUU OLIEHUBAHUS PE3yIbTaTOB
U3JI0’KEHBI B MPWJIOKEHUU K paboueil nporpamme "®OH]I OLEHOYHBIX CpeAcTB" (NpHIIOKEHHE
b)".

6.2. Ilpomexkyrounas arrecrauusa.Opranuzanms v Nopsi/ioK NpPoBeIeHU.

6.2.1. ®opma npoBeieHUsI MPOMEKYTOUHOM aTTeCTALMHU

®dopma, npeaycMOTpeHHasi y4eOHBIM IIJIAHOM - IK3aMEH.

[IpomexyrouHass aTTecTalysi MPOBOJUTCS B CPOKH, YCTAHOBJIEHHBIE YTBEPKJIECHHBIM
pacnucaHueM 3au€THO-3K3aMEeHAIlMOHHOW CECCHH.

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

[lepeuens o00s3aTenbHBIX pabOT U (hOpMa OTYETHOCTH IO HUM IPEJICTABJICHHI B TA0IHIIE:

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.
Joxnax  (TeMbl  JOKJIAJAOB B Odopmnennsiii  pedepar ¢ OTMETKOU
npuioxxenuu b) IpernojaBaTelis  «3auTe€HO», IOATOTOBIICHHAs
npe3eHTanuss 1o TeMe pedepara, OTMETKa
npenojaBaTelieM B JKypHaJle O BBICTYIUICHUU
oOyuarolerocs Ha 3aHsATUH.

Ecnu He BhIMOHEH 01MH Wik 00Jiee BUIOB YUeOHOM paboThl, yKa3aHHBIX B TaOJIHIIC,
MIpernoaBaTellb UMEET MPABO BHICTABUTH HEYIOBIETBOPUTEIHHYIO OIIEHKY 10 UTOT'aM
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
CUTYaIUAX MTOBBIIIEHHOM CIOKHOCTH.
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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 (POPMUPYIOTCS IK3aMEHALIMOHHbIE OMIIEThI, W3JI0KEHBI B IPHIIOKEHUHU K paboueit
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.IO. , CkakoBa T.}FO. Crtpoenue matepuasnos :yue0.mocodue A 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 BBINOJHEHUIO TPAaKTUUYECKUX 3anaHuil mns cryxa.cmen.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 IO.I'. - M.: MI'I1Y, 2012
6. MeTo/ibl CTPYKTYPHOTO aHaJIHM3a MaTEepUaAIOB M KOHTPOJIb KauecTBa aetane. 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) 10MOJIHUTEIbLHAS JINTepaTypa:

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 s By30B. /- M.: MUCHUC, 2002
9. Aspamos 10.C., Hlasnuu A./l. u 1p. Pusndeckre OCHOBBI U TEXHOJIOTUU 00pabOTKH
COBPEMEHHBIX MaTepUaioB. Teopus, TEXHOJIOIUs, CTPYKTypa U cBoicTBa.-M.:IHCTUTYT
KOMITIBIOTEPHBIX HccaenoBanui, 2004.-592 c.

10. B.I'.Jlumun, B.C,Kpanomun, S.JLJIudHeukuii @®udnyeckue 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 pazaene «bubnroreka. DNEKTPOHHBIE PECYPCHD»

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)
OO6pazoBaTeabHBIHI npo1ece o MUCLUIIIINHE «CreinanbHbIE IJIaBEI
MaTepuajoOBECHHUI» O00ECIeUeH JOCTaTOYHOM MaTepHAIbHO-TEXHUYECKON  0Oazoi s
MPOBEACHUS BCEX BUIOB 3aHATHH, TPEAYCMOTPEHHBIX YICOHBIM TUIAHOM.

Aynuto O6opynoBanue
pust

1304 -mukpockornsl ZASILACZMIKROSKOWYtyp 6/20 (6 ),
-mukpockonsl AJIbTAMMU (4 mi);
-mukpoTtBepaomep [IMT-3M (2 mr);

-TBEpAOMED;
-KOJUIEKIIHUS MUKPOLLIH(OB;
1313 -MuKpockornsl MUM-7 (9 mit);
- TBEpIOMED;
- 000pyIoOBaHME JJIsl IPe3eHTaALUH;
1309 - mukpockon Axiovert 40MAT
HNHcTpyMeHThI
1. HITaHreHUUpKyIb, TMHEHKA, TPAHCTIOPTUP
JlabopaTopHble MaTepHaIbI
1. PeaktuBbl
2. HInuposanbHas Oymara
Apyroe
1. PaznaTouHblif MaTepuan o BceM paszzenaMm Kypca.
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http://metall-2006.narod.ru/

2. AJIbOOM PEHTI€HOT PaMM.
3. AJBOOMBI 3JIEKTPOHHO-MUKPOCKOTTMUECKUX N300paKeHUH

9. MeToanueckue PECKOMEHIANNA NJIH CaAMOCTOSITEIbHOM paﬁoTBl CTYAEHTOB

CamocrositenpHas paboTa CTYIEHTOB — 3TO NIPOILECC aKTUBHOTO, IIEJICHAINPABICHHOTO
nprOOpETEeHUs CTYACHTOM HOBBIX JUISI HETO 3HAHWN M YMEHUH 0€3 HEeMOCPEICTBEHHOTO yJacTHUs
npernogaBateneil. CamocTosiTenbHas pabdoTa COMPOBOXKAAETCS A(PQPEKTUBHBIM KOHTPOJEM H
OLICHKOW ee pe3yiabTaroB. IlpeaMeTHO U colep)kaTelnbHO caMOCTOATElIbHas paboTta
OTpEJENseTCs TOCYAApCTBEHHBIM O0O0pa30BaTEIbHBIM CTAaHJAPTOM, JEHCTBYIOIIUM Y4eOHBIM
MIaHoM, pabouell MporpamMMO¥ JTUCHUILIIMHBL, CPEJACTBAMH OOECIEUEHHUs CaMOCTOSTEIbHON
pabotel. CamocTosiTeTbHAsE paboTa — 3TO BaXKHEHIIasi 4acTh JItoOoro oopazoBanust. O0sS3aHHOCTh
MIpenoaBaTeiss — HAy4UTh CTY/IEHTa CaMOCTOSATENbHO TPYAUTHCS, CAMOCTOSITENILHO TOIOJIHATh
3arnac 3HaHHM.

Jlig ycnemHon caMoCTOSITENIbHOW pabOThl CTYEHT JOJIKEH IUIAaHUPOBATh CBOE BpEMS U
3a OCHOBY peKOMeH/yeTcsl OpaTh pabouyio nporpaMmy y4eOHON JUCHUIIINHBI.

[locne mpocnymuBaHUS JEKIUMU HEOOXOOUMO TpopaboTaTh U OCMBICIUTH
MOJIyYE€HHBI MaTepual. YMeHue CllyliaTh, TBOPUECKH BOCHPUHUMATh M3J1araeMblii MaTepuanl —
3TO HEOOXOAMMOE YCJIOBHME [UIsl €ro MOoHMMaHusi. BHuMarenbHOe ciymiaHue TpedyeT
YMCTBEHHOTO HAIpsKEHUsI, BOJEBBIX YCHIIMHA. B mpoliecce JTEKIIMOHHOTO 3aHATUS HEO0OXO0IUMO
BBIJICNISITh BaKHbIE MOMEHTHI, BBIBOJbI, AHAIM3UPOBATH OCHOBHBIE TMoJIokeHUs. Eciu npu
U3JIOKEHWM MaTepuallia IpernojaBaTeieM Co3/JaHa NpoOjieMHas CUTyalus, IbITaThCS
npeayrajgath JNajdbHEHIIUNA XOJ pacCyXICHUH. ITO CIOCOOCTBYET JIYYIIEMY YCBOCHHUIO
MaTrepuanga JIEKIUH U oOJieryaer 3aloMUHaHHE OTAENbHBIX BbIBOJOB. [l Oojee mpodHOro
YCBOEHHMSI 3HAHUH JIEKIUI0 HEOOXOJUMO KOHCHEKTHUpOBaTh. KOHCIEKT JeKuui NOJIKEH ObITh B
oTnenbHOU TeTpaau. He Hamo cTpeMuTbes moApoOHO CIOBO B CIIOBO 3alMCHIBATh BCIO JIEKLIHIO.
KoHncrnektupyiiTe TOJIBKO camMoe BaXKHOE€ B paccMaTpuBaeMoM maparpade: (HOpMyIupOBKU
OTpeieiecHu U 3aKOHOB, BBIBOJIbI OCHOBHBIX YypaBHEHUH M (opmyn, TO, YTO cTapaercs
BBIJICITUTH JIEKTOP, HA YeM aKIEHTUPYET BHUMaHUe CTyneHTOB. CTapaiiTech OTQMILTPOBBIBATE U
CKMMaTh MoJaBaeMblii Marepual. bosee moapoOHO 3amuchiBaiiTeé OCHOBHYIO MH(GOPMALIUIO U
KpaTKO — JOMOJIHUTENbHYI0. He HYy)KHO MPOCHUTH JIEKTOpa HECKOJIBKO pa3 MOBTOPSATH OAHY U TY
xe ¢pasy ans Toro, 4roObl ycmeTh 3amucaTh. 1[0 BO3MOXKHOCTH 3alKMCH BEIUTE CBOMMU
CJIOBaMH, CBOMMHU (POPMYIIHPOBKAMHU.

Jlexusi He OJDKHA MIpeBpaliaThesi B cBO€0Opa3Hblil ypOK-IUKTaHT. [I0CKOIbKY B
3TOM CIIy4ae Bbl HE YYUTECh MBICIUTh U aHAIU3UPOBATH YCIBIIIAHHOE U JISKIHS IPEBPAIaeTCs B
MEXaHUYECKUH TpoILecc.

Tetpanp s KOHCIEKTa JEKIUH Takxke TpeOyeT ocoboro BHUMaHUSA. Ee HyxHO
caenarb yAOOHOW, MPAKTUYHOW M TOJIE3HOHW, BeAb HMEHHO OHa SBJSIETCS OCHOBHBIM
MH(OPMATUBHBIM HCTOYHUKOM IPH MOATOTOBKE K PA3JIMYHBIM OTYETHBIM 3aHSATHUSIM, 3a4eTaM,
sk3ameHaM. llerecoobpa3Ho OTAETUTH MOJS, e MOXKHO Obl U3JIOKUTH CBOM MBICIIH, BOTIPOCHI,
NosIBUBIIMECS B Xoie Jekuuu. [lone3Ho oAHYy U3 CTpaHMIl OCTaBIATh cBOOOIHOW. OHa
norpedyercst MOTOM, HpPU caMOCTOATENbHOM mojarotoBke. Croma MOXHO OyAeT 3aHecTH
JOTIOJTHUTENbHYI0 ~ MHGOpPMALMIO O JAaHHOW TeMme, MOJYYEHHYIO M3 JPYruX HCTOUYHHKOB:
YEepTEKU U PUCYHKH, CXEMBI U TpaQUKH, LUTAThl U OMOTpaguU BbIIAIOIIUXCS YUSHBIX U T.JI.

Takum 00pazom, Ha JIEKIUH CTYIEHT JOJDKEH COBMECTUThH JIBA MOMEHTA: BHUMATEJIHHO
CIIyLIaTh JIEKTOPA, MPUKJIabIBasi MAaKCUMYM YCHJIUH Ul TOHMMaHUS U3JaraeMoro MaTepuaia u
OJIHOBPEMEHHO BECTH €I0 OCMBICIIEHHYIO 3aIUCh.

Ok3aMeH — (OpPMBI HUTOrOBO NPOBEPKH M OLEHKH IOJHOTHI M MPOYHOCTH 3HAHUM
CTYIEHTOB, a Takke C(HOPMUPOBAHHOCTH YMEHHUH U HABBIKOB; IPOBOJAMUTCS B BHJE
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cobece1oBaHUS 10 BaXKHEHIIIMM BOIIPOCAM KaXJIOT0 pasjiesia H3y4eHHOT0 Kypca WK MO Kypcy B
LIEJIOM B HMHIUBUAYaJbHOM Iopsake. OCHOBHAsl 1I€JIb MOATOTOBKM K DIK3aMEHY — JIOCTHYb
IIOHMMAaHMs 3aKOHOB U SIBJICHMM, @ HE TOJIKO MEXaHWYECKH 3ayduTh marepuan. Ho Bce xke
JIOBOJIBHO MHOI'O BEUIEH IPUAETCS IPOCTO BblyduThb. [Ipm 3TOM ciepyeT yduThIBaTh Balld
UHAUBUAYyalIbHbIE ocoOeHHOcTu. K mpumepy, eciau y Bac 3pUTENbHBIM TUN HaMSATH, TOI/AA
ClleyeT yIenuTh oco0oe BHHMaHWE BHENIHEeW QopMe Bamiero KpaTKOro KOHCHEKTa —
HEJOIMYyCTUM HEOPEKHBIM, Hepa30OpUMBbIN, MEIKUN MoYepK. BakHble MOHATUS JOJDKHBI ObITh
BBIJIEJIEHBl U3 TEKCTa, YTOOBI «OpocaThcsi B I1a3a» cpazy. KoHeuHO, akKypaTHBIH KOHCHEKT
noTpedyeT HECKOJILKO OOJIBIIEr0 BPEMEHHU, HO B UTOT€ BPEMs Ha 3ayYWBAHUE COKPATUTCS, U BB
s eKTHBHEE TOArOTOBUTECh K dK3aMeHy WM 3auyery. Ecim y Bac CIIyXOBOW THII HaMsTH,
ClIelyeT IIPOroBapuBaTh HauOoOJIee BAKHYIO YacThb MaTepualla, BO3ZMOXKHO JIaXKe HCIOJIb30BaTh
MarHuTo(oH Uid MOAroTOBKH. Ecim ke mpeoOnajmarouuM y Bac SBISETCS MOTOPHBIA THI
MIaMsTH, TO KOHCIIEKT HY)KHO IIEpENucaTbh HECKOJIbKO pa3, IpUYeM KaXAbld pa3 HalIo
BBIYEPKUBATH TO, YTO BBl YK€ BBIYYHJIM JOCTATOYHO XOPOLIO, OCTAaBIsAA JUIS NEPENUCHIBAaHUSA
TOJIBKO CaMO€ He00X0AMMOe JIsl 3alIOMUHAHHUS.

10. MeToanyeckne peKOMeHAAIUH /IS IPenogaBaTeis

B ycnosusix mHboOpMaTH3anuu Bcex chep ACSITEIHPHOCTH YEJIOBEKa YTECHUE JICKIUNA Y
JOCKH C MCJIOM CTAHOBUTCA HE 3(1)(1)6KTI/IBHBIM. HpezmaraeTCﬂ HCII0JIB30BaTh NPE3CHTAINH,
cozmannbie cpeactBamu  MicrosoftOfficePowerPoint.  [IlemoncTpamus cnmaiijoB  1oJDKHA
COIIPOBOXKAATECA OTCTYIUICHUAMU OT PpeXKHUMa JEMOHCTpPAIlMKM HW TOACHCHHAMH JICKTOpA.
3HAUUTENBHYIO YacTh CIIAHIOB JOJDKHBI 3aHWMaTh HJUTFOCTpAIlU. B mporecce W3I0XKeHUS
MaTepualia TaKol JICKIIMM HEOOXOIUMO aKICHTUPOBAaTh BHUMaHHUE CIIyIIATeNeH Ha KIFOYEBBIX
TIOHATHUSX €€ TEMBIL.

Ecin TpeOyercss kK HMUM BO3BpamaThCsi, TO IS 3TOTO IEIeCO00pa3HO MPOKPYYUBATH
Matepuan (cmaiiapl) Hazax. [Ipuw 3TOM cleqyeT akTHBH3UpPOBATh BHHUMAaHHE CTYICHTOB
BOIIPOCaMH, KOTOpBIE, KaK MPaBHJIO, KACAlOTCS BEChbMa IPOCTBIX, HO KIFOYECBBIX MOHATHIA.
OMHOBPEMEHHO CIIEAYET AaBaTh CTYACHTaM BPEMs JUTSI IOMETOK M 3alMCeH B CBOMX KOHCIICKTAX.

W3noxeHHblid BapuaHT aaéT 0osiee BBICOKHH A(PQEKT, €ClIi BO BpeMs JICKIIMU Ha
pyKax y CTyIeHTOB OyJeT pa3JaTO4HbIi Marepuas (TE3WUChl WM TIOJIHBIA KOHCIEKT JICKIIHH,
CIIa/IbI PE3EHTAIINN ).

[IpakTuyeckue 3aHATUS TPEAYCMATPHBAIOT HM3YYCHHE HOBOTO U 3aKpeIICHHE
pOopadOTaHHOTO Ha JICKIHUAX TEOPETUIECKOTo Marepuaia. [locie Toro, Kak CTyIeHThl pa3oepyT
TEOPETHUYECKUI MaTepuall M0 JaHHOW paboTe, UM MpeIIaracTcs BBINOJHHUTH 3aJaHHUe WU
MPE3CHTAIMIO 110 TPOWICHHON Teme. YacTh 3alaHUil MOXKET BBINOJIHATHCS CTYJACHTAMHU B
Ka4eCcTBE CaMOCTOSATEIBHOW MOJrOTOBKH K 3aHATUSAM. TeMbl NMPaKTUYECKUX pabOT CTyJCHTaM
W3BECTHBI 3apaHee, MO3TOMY K Ka)JIOMY 3aHSTHIO CTYICHTBI HPUXOAAT MOJTrOTOBJICHHBIMHU.
3amaHusl 1O MPaKTHYECKHMM paboTaM pEeKOMEHAYETCS BBIMOJHATh C HUCIOJIb30BAHUEM
MIPOrPaMMHOTO 00eCTIeUeHHsI, UMEIOIErocs: Ha Kadeape

IMPHUJIOKEHUA k paGoueii nporpamme

A. CtpykTypa u coaepKaHue JUCIHUIIINHBL.
b. ®oHx OLIEHOYHBIX CPEACTB
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IIpunoxenune A

CprKTypa U COACPKaHUEC TNCIUIIVINHBI «CHCIII/laJII)H])Ie rJiaBbl MATCPHUAJTOBECACHUN» 110 HAIIPABJCHHUIO

22.03.01 «MaTtepuasioBeieHHe M TEXHOJOTMHA MATEPHAIOB)»

(0axkanasp)

NnHoATr0OTOBKH

Buasbi yueOHoil padoThl,

. DopMbl
BKJIIOYASl CAMOCTOSITEJIbHYI0 Buasi camocTosiTe1bHOI PadoTHI aTTeCTa
= - padoTy CTY/IEHTOB, CTYJIEHTOB —
2 3 5 M TPYA0EMKOCTh B 4acax
Pazpnen S = @
o g 2
n/n o T8 K
(xoa
I/C | Ja6 | CPC KCP | K.P. | K.II nokp | oK Kp 9] 3
HyMm)
BocbMoii cemecTp
Beeoenue. KoHCTpYKUMOHHBIE U
(pyHKUIHOHATBbHbIE MATEPHAJIBIL.
B3anMocCBsI3b CTPYKTYpBI U CBOMCTB.
Bemectso, ¢aza, matepua.
1.1 | CTpykTypHas uepapxus MaTepuajos. 8 1 2

Knaccudukamms nedexros,
MOJUKPUCTAIIIBI - MUKPOCTPYKTYPA,
KPHUCTAJUTMYECKAs! CTPYKTYpa, JIOMEHBI,
TEKCTypa, CTPYKTypa Ae(eKToB,
TOYEUHBIE JIe()eKThI, MPOTSHKEHHBIC
ne(eKThl, TPaHUIIbl pa3/ena, Mopsbl,
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CTPYKTYPBI KpUCTaIIOrpaduaeckoro
cnBura, 1eeKThl YIIaKoBKH,
B3aMMOJIeCTBHE e EeKTOB

1.2

CeMmunapckoe 3ansTue.Kimtouepas
POJb aHalIN3a MUKPOCTPYKTYPHI B
IIOHUMAaHHUU MEXaHU3MOB U KOHTpOHe
MIPOIIECCOB MOYYCHUS MAaTEPUAJIOB C
JKeJTAEMBbIMU XapaKTEePUCTUKAMHU:
(dyHIaMeHTaJIbHBIE KOPPEIAIUY THIIA
«COCTaB - CTPYKTYPa-MHUKPOCTPYKTYpa-
TOHKasl CTPYKTypa - CBOMCTBay.

1.3

CeMunapckoe

3ansaTUHel loHsITHE HepapXuH CTPYKTYP
B COBPEMEHHOM MaTepHaJIOBEeICHUH:
MaKpOCTPYKTypa, MUKPOCTPYKTYpa,
«TOHKas CTPYKTypa, aTOMHO-
MOJIEKYIISIpHAs CTPYKTYpa.

14

IlepcneKTHBHBIEKOHCTPYKIIMOHHbIE
MaTepUAJIbI.

Meranmmndeckie 1 HeMETaJUINYeCKIe
MaTepuaisl B MAITHHOCTPOCHHUH.
Meroponorust BHIOOpa MaTeprasoB B
MaIIMHOCTPOECHUH.

15

CemuHapckoe 3aHsiTHe. BoaMoxxHOCTH
1 OTPaHUYEHUS] ONTHYECKOM
MHUKPOCKOIIMH B U3yYEHUH CTPYKTYPBI
MEPCIEKTUBHBIX MATEPHAJIOB
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1.6

CemuHapckoe 3aHsiTHE. MexaHN3MBI
VIPOYHEHUS METAJUTUYECKHUX
MaTepuasos.

1.7

DH3HKO-XHMHYECKHE OCHOBBI
YIPOYHEHHST MeTATHYECKUX
MaTepHaJIoB.

Tuns! (GyHKIHOHAIBHBIX)
MaTepuasoB (110 COCTaBy, CTPYKTYpE,
CBOMCTBaM U 00JIaCTSIM PUMEHEHMUS,
MHOTO(YHKIIMOHAJIbHbIE
Matepuaisl). DU3nKo-XuMU4eCKHe
MIPUHIIMIIBI CO3/1aHUS HOBBIX
MaTepHUaIOBC 3a1aHHBIMU
CBOWCTBAMM M TEXHOJIOTHI UX
MOJTyYEHUSI.

1.8

CeMuHapckoe 3aHsiTHE.
TexHoIOrnYeCKHe BO3MOKHOCTH
ONTHUMH3AIINH CBOMCTB
KOHCTPYKIIMOHHBIX METAJUTHIECKUX

MaTepuaioB MaTepHaIoOBHA PHUMEPE
TMO ( HTMO,BTMO)

1.9

CemuHapckoe 3aHAITHE.

Ponb peHTreHOCTPYKTYPHBIX U
AIIEKTPOHHO-ONTUYECKUX METO/IOB
aHaJlM3a BEIleCTBA B COBPEMEHHOM
METaJJIOBEICHUU.

1.10

IlepciekTHBHBIEHEOPTraHHYeCKHE
(pyHKIHOHANBHBIE MATEPHAJIBI.
Tune! (PyHKIMOHAIEHBIX ) MATEPUATIOB
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(o cocraBy, CTPYKTyp€, CBONCTBAM U
00JIacTsM IPUMCHEHHS,

MHOTO() YHKIIMOHAILHBIC MATCPHAIBI).
DU3NKO-XUMHUYECKHE IIPUHIHAIILI
CO3JaHUs HOBBIX MATCPHUAJIOBC
3aJJaHHBIMU CBOMCTBAMHU U TEXHOJIOTU I
HX MOJTYy4YCHUA

Hanocucremsl

JucnepcHble U ylIbTpaaucCIIEpCHbIE
Marepuansl. HaHOCTpyKTypHBIE
MaTepuabl Ha METAITNIECKON U
Kepamuueckoi ocHoBe. Dusnko-
XUMHYECKHE OCHOBBI HAaHO3(PeKTa.
ITpoaykThl HAHOTEXHOJIOTHUM:
HaHO4YaCTHUIIbI, 00BEMHBIE
HaHOMAaTepralbl, 00hEMHEIE
HAHOCTPYKTYPHUPOBAHHBIE MATEPHUAIIBL,
00BEMHBIC MaTEPHATIBI C
HaHOI00aBKaMH, 00OLEMHEBIE
HaHO(parMeHTUPOBAHHBIE MATEPHAITBI
Hanorexnomnoruu. TpaiuiiMOHHHBIE U
COBpPEMEHHBIE TEXHOIOTHH MTOTYISHUS
YIIBTPaANCIIEPCHBIX MATEPHAIIOB
(MeTombl XUMHUYECKOM TOMOT €HU3aIINH,
HEpaBHOBECHBIE METO/IbI, METOIBI,
OCHOBaHHBIC HA CHHEPTETHKE
XUMHYECKOTO U (PU3MIECKOTO
BO3/IEHCTBUA, MEXaHUIECKHE U (PUZHUKO-
XUMHYECKHE IMPOIIECCH
JICTIEPTUPOBAHUS M CMEIICHUS
MTOPOIIKOB.) brOMHXeHepHBIH
MOTEHIMa1 00BEMHOT0 HAaHOMAaTepHaa.

111

CemuHapckoe 3aHsITHE. DJIEKTPOHHO-
MHUKPOCKOIHYECKHE METO/IbI
HCCJICI0BAHHUS METAJUIOB M CIJIABOB.
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PactpoBas u npoceeunBaromas
3JIEKTPOHHAs MUKPOCKONHUS. 3a/1auH,
pelaeMble METOAOM PacTPOBOU U
IIPOCBEYNBAIOLIEH 3JIEKTPOHHON
MuKpockonuu. Vzyuenne o0beMHBIX
HaHOMAaTEPUajIOB METOLOM

TG PaKIOHHON JIEKTPOHHON
MHUKPOCKOIIUHU

1.12

CemuHapckoe 3ansitue Vzyuenne
00bEMHBIX HAHOMATEPHUATIOB METOIOM
TG PaKIOHHON JIEKTPOHHON
MHUKPOCKOITHH

1.13

IepcneKTHBHBIEHEOPraHUYECKHE
(QYHKIHOHATLHbIE MATEPHAIBI.
Crexs10 1 aMOp(HbIC MaTEPHAIIbI
CaepxObIcTpast 3aKajka u
MEXaHOAKTHUBaIs KaK CII0COOBI
HOJIy4EHHUST aMOP(HHOTO COCTOSHHS.
TOHKHME TIICHKH U TOKPBITHSI.
TexHOIOruY MONy4YeHHs TOICTHIX
IJICHOK U TIOKPBITUM.
CuHTETHYECKHE KPUCTAILIBI
Husnexrpuku. CynepruoHUKU
CBepXxnpoBOAHUKH. MarHuTHbIE
MaTepuabl

1.14

CemMuHapckoe 3aHsITHeMETO b
PEHTICHOCTPYKTYPHOTO aHAIIN3a.
PentrenodaszoBerit anamms.

PeHtrenoBckast TuQpakToMeTpus

1.15

CemuHapckoe 3aasiTHe Merog
XMUMHYECKOT0 AUCIEPTUPOBAHUS
QIIOMUHHEBBIX CIIJIABOB KAK TEXHOJIOTUs
MOTYYEHHS CHIPbs VISl aJIFOMOOKCHTHOM
KEpPaMHUKH..

10
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1.16

IlepcnekTHBHBIE HEOPTAHHYECKHE
(pyHKIHOHATIBLHBIE MATEPHAJIBL.
Kepamuxa u komnozumaul

CrpykTypa kepamuku. Onucanue,
SHEpPreTHYeCcKHe BKIIa bl TOBEPXHOCTH H
obobema. Knaccudukanms
KepaMHUYeCKUX MaTepUasoB.
Kepamuueckue MaTepuasl ¢
AUBJICKTPUYCCKUMU, MAarHUTHBIMU,
OIITHYCCKUMH, XUMUYCCKUMHU U
SIIEPHBIMU (DYHKIHSIMU.

Cragnu momy4eHust KepaMHuKH.
[ToaroroBka mopoika (1 METOIbI
TIOJTyY€HHUSI TIOPOIIIKOB),
IpaHyJIOMETPUIECKUE XapaKTEPUCTHKH,
POJb CPEAHETO pa3Mepa U aKTUBHOCTH
MOBEPXHOCTH, OMMOJIaNTbHbIE QYHKIINN
pacrpeneneHus Tpanyll 1o pa3Mepy.
Porns mmactugukaropos. [peccoBanue,
KpHBas MPECCOBAHMSI, METO/IBI
peccoBaHms (OAHOOCHOE,
M30CTaTUYECcKOe, Topsdee U Ap.).
MexaHW3MBI CTIEKaHUS CTaIuU
criekaHus (MpHUIeKaHue, OTKPhITas,
3aKpBITast IOPUCTOCTD, IEPBUYHAS
KpUCTAIITH3AIH, COOMpaTebHas
peKpHCTaNIN3alisl, aHOMAIBHBIA POCT
3epeH). Mertoapl criekanwmst. [1mmkepHoe
nuthe. [leHokepamuka. [lepcriekTUBHbBIE
KepaMUYeCKHEe KOMITO3UTHI, KEPMETHL.

11

1.17

Cemunapckoe 3ansitue.CTagumn
MOTYYCHUS] KEPAMUKH..

11

1.18

CemuHapckoe 3asiTHe. Meroapl
W3y4YEHHS CTPYKTYPHI U CBOMCTB
QJIFOMOOKCHTHOT'O TTOPOILIKa

12
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Peonoruueckue cBoicTBa IMMOPOIIKA.

1.19

IlepcnekTHBHBIEHEOPTraHUYECKHE
(yHKIHOHAIBHBIE MATEPHATBI.
buomarepuaJsl

TpeOoBanus k Marepuanam,
UCIOJIb3YEMBIM JUISl IPOTE3UPOBAHUS.
Knaccugukanus 6MokepaMuku 1o
OTHOLIEHUIO K KUBOW TKAaHU
(OmomHepTHast, mopucras,
OnoaKTUBHAs!, pe30opOoupyemMas).
Kepamunueckue marepuansl Ha OCHOBE
AI203 u ZrO2, ruapokcun- u
¢Topannarurta. buoakrupHas
CTEKJIOKEpaMuKa. MexaHu3m
B3aMMOJICHCTBUS OMOKEPaAMUKH C
JKUBOH TKaHBIO. [ mmeprepmust.
buonementsl. Marepunaisl ¢

s dexkTom maMaTy (HUTHHOIT).

13

1.20

CeMuHapckoe

3aHsATHE. METOIBIN3YUCHHS CTPYKTYPHI
1 CBOMCTB JIFOMOOKCH/THBIX KEPaMUK
pa3IMYHOr0 HAa3HAYCHHSI.

13

1.21

CemuHapckoe 3ansitue.lzyuenue
CTPYKTYpBI KepaMHuK MeTooM POM.
Ompenencane GU3NICCKAX CBOWCTB:
OtHocut. nuHEHAs ycaaka, %
O6mas nopucrocts, 1106, %
OrtkpeITast TOpUCTOCTH, 110TK,%
TT10THOCTE p, T/cM®

14
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1.22

CoBpeMeHHBIE METObI HCCTEI0BAHUS
NePCHEeKTUBHBIX (PYHKIMOHAIBHBIX
MaTepHaIoB

AnmnapaTypHoe OCHalleHHUE U
YCIIOBUSIMU IIPOBENCHUSI COBPEMEHHOIO
3KcnepuMenTa. MaTeprperanuu
PE3YJIBTATOB UCCIIENOBAHUS U
OLICHMBAHUE 3KCIIEPUMEHTAIILHBIX
nanHbeIx. Onpenenenne GU3NIECKUX
CBOMCTB MaTepHuasoB.

15

1.23

Cemunapckoe  3aHsiTue.MarHuTHBIC
cBoiicTBa. PEeppOMarHUTHbBIE CBOMCTBA.
Mero1b1 U3MEPEHUSL.

15

1.24

Cemunnapckoe 3ansatue.llnoTHOCTE U
TepMHUYecKoe pacimmpenue. [IIoTHOCTh
METaJIJIOB U CIIJIABOB

16

1.25

Hrorosas nekiiunCoBpeMeHHbIE
MEeTOAbI HCCJIEeT0BAHUS
NMEePCNeKTUBHBIX (PYHKIMOHAIBHBIX
MaTepuaJioB

CpaBHUTEJIbLHBIH aHAIN3 PAa3IMYHbBIX
METO/J0B U3Y4YeHHUSsI CTPYKTYPbI
MaTepuaJioB

17

1.26

CeMuHapcKoe 3aHATHeDJICKTPOHHO-
MHUKPOCKOIIMYECKHE METO/IbI
HCCIICIOBAHNS METAJIJIOB U CIUIABOB
[Ipumenenue [1OM nmst uzydeHus
TOHKOH CTPYKTYpPbl HUTHHOJIA KaK
OMOCOBMECTHMOT0 MaTepraia

17

1.27

HToroBoe cemuHapckoe
3aHATHeKOMIUIEKCHBIN MoaXoa K
pEIIeHuIO 3a/1a4 MaTepHUaIOBEICHUS
PanmonanbsHBI BRIOOP METOIOB
WCCIIeIOBaHMS MAaTEPUATIOB.
[IpakTideckue BOSMOXXHOCTH H
OIpaHUYEHHS COBPEMEHHBIX METOJIOB

18
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ncciacaoBaHuss q)YHKIII/IOHaJ'IBHBIX
MaTepualioB.

Dopma ammecmayuu

19-21

Bcero yacoB no JUCHUIINHE
B BoceMOM cemecTpe

36

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

22.03.01 MATEPUAJIOBEJJEHUE U TEXHOJIOTUN MATEPHUAJIOB
OIT (mpodwmitp) «IlepcriekTHBHBIC MaTEPUATBl U TEXHOJIOTHUI

Kadenpa: MarepuajioBenenue

®OH/JI
OLIEHOYHBLIX CPEJICTB

MO YYEBHOM JUCUMIIINHE

Cﬂelll/la.ﬂl)ﬂble riiaBbl MAaTEPUAJTOBECACHUA

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

Cocrasutenb: goueHT T.}O.CkakoBa

Mocksa, 2022 ron
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MMOKA3ATEJIb YPOBHAA CPOPMUPOBAHHOCTU KOMIIETEHIIUIA

CHeHI/IaJ'I])HI)IeFJ]aBbIMaTepI/IaJIOBeI[eHI/Iﬂ

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

B nporecce ocBoeHUS JaHHOW TUCHUTUTUHBI CTYACHT GOPMHUPYET U AEMOHCTPUPYET CIASAYIONINE
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
[paHKHpyeT 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,
CCMHHAPCKUE3aHITH
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. Onpenenser
[PUOPUTETHI COOCTBEHHOM
NesITeNIbHOCTH, TMYHOCTHOTO
[pa3BUTUS U
MpodeccroHaIbHOTO pOCTa

NYK-6.3. JlemoHCTpUpYET
TOTOBHOCTB K ITOCTPOCHHIO
npodecCuoHaNTBHOU Kapbephl U
OTIPENICTICHUIO CTPATET UK
MpoheCcCHOHANTBHOTO Pa3BUTHS
Ha OCHOBE OIICHKH TPEOOBAHMIA
[PBIHKA TPY/Ja, TPEII0KCHHH
[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(OPMAILMKB CTAHAAPTHBIX Y4EOHBIX CUTYaIHsIX

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 3aHATHUSAM, B IPOEKTHOMN
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 HU3MepeHui "
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 MPOIIECCOB IS
TOJIy4ECHUSI
3a1aHHOrO
KOMILIEKCA
CBOICTB

MIIK-2.1 3naer: MeTalIMYecKue 1
HEMeTaJUINYeCcK1e
KOHCTPYKIIMOHHBIE U
MHCTpYMEHTaJIbHbIE MaTepPHUAIIBI,
X CBOMCTBA, CIIOCOOBI
YIIPOYHEHMU I, TEXHOJIOTUYECKHE
BO3MOX@XHOCTU TEPMHUYECKOU
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,
[IPOBOJUTH CTPYKTYPHBIN aHAIN3 U
M3MepeHns MoKa3aTeen,
XapaKTepPHU3YIOIIX
PKCIUTyaTallMOHHBIE 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,
XapaKTepU3YIOLINX
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 YUEOHBIX CUTYAIUSX, BOCIIPOU3BOIUTH
[TOJIy4CHHBIEC 3HAHUSA B XOJI€ TEKYIIETO KOHTPOJIA
IloBBIIEHHBINYPOBEHD

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

CBOﬁCTB,HpHMeHHTB IMOJIYYCHHBIC 3HAHUSA B ITPOLCCCC MOATOTOBKHU 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) (TemMBbl) TUCUUIUIMHBI IO pabodeit
HporpamMme 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 CHCTEMHBIN TTOAX0/ MaTepuaJbl 1 TeXHOj")F““ ITpoMeKyTOYHas | KOJUTOKBUYM
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, GyHKUHOHATEHEIX MaTepHaI0B 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

NVYK-6.2. Onpenensier
MPUOPUTETHI
coOCTBEHHOI
IEITEILHOCTH,
JUYHOCTHOTO Pa3BUTHS
U TIpO(eCCHOHAILHOTO
pocrta

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/IOBAHAS 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 Kelic-

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
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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/ISMepeHI/Iﬁ 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 CBOWMCTB CBOMCTBA, CITIOCOOBI OKOHYaHHUU (poneBas)
YIPOYHEHUS, cemectpa) urpa
TEXHOJIOTHYECKHE
BO3MO>KHOCTH
TEPMHUYECKOU
00paboOTKH, METO/IbI
MIPOBEICHUS
CTPYKTYPHOTO aHaju3a u
ompeeaeHus
AKCIUTyaTaIlMOHHBIX
CBOICTB JIeTalieh 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 aHATIU3 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 Texymuii (Ha YCTHO 3amanus 1o Kewic-
HaBBIKU: BI)I60pa HCCJICA0BAHUS MEPCIIEKTUBHBIX Ka>XI10M 3aJad4amM
MATEPHAIIOB ISt (GYHKIMOHATBHBIX MaTepHATIOB 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 MOBEpXHOCTH 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. Haznauenue: Mcnosb3yroTcs A1 IPOBEAEHUS IPOMEKYTOUHOM aTTECTallMK [0 TUCLUIUINHE
"CnenuanbHble rJ1aBbl MAaTEPUATIOBEICHUS
2. B OuiieT BKIIIOYEHO /1Ba 3aIaHUS:
3amanue 1. Bompoc aist mpoBEepKH TEOPETHUESCKUX 3HAHUMA: TeMBI 1-3
3ananue 2. Bompoc Juist NpoBEpKHU TEOPETUUECKUX 3HAHUN: TeMa 4
3. KommiekT sK3aMeHaIMOHHBIX OMIeTOB BKIto4aeT 20 OUIIeToB.
4. PernaMmeHT sK3aMeHa: - Bpems Ha oAroToBKy T€3UCOB OTBETOB - 10 40 MUH
- Cnoco® KOHTpOJISI: 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
3aTPYAHSETCS C OTBETOM IIPH W3MEHEHHH 3aaHuUs
"Xopomo'"- ecnu CTyAEHT TBEP/O 3HAET MPOrpaMMHBIN 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, HEAOCTATOYHO IIPABUIIbHBIE
(bopMyTUPOBKH, HAPYIIAET MOCIEI0BATEIBHOCTD U3JI0KEHUS TPOrPaMMHOT0 MaTepHralia
"Heyn0B1€TBOPUTEIBHO' - €CIIM CTYJIEHT HE 3HAET 3HAYUTEJILHON 4acTH POTPAMMHOIO
MaTtepuana, I0MycKaeT CepbE3HbIE OINOKH, C OOJIBIIUMHU 3aTPYTHEHUSIMU BBIMOIHSIET
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 (QyHKIIMOHAIbHbIE MaTeprabl. THUIIbI

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

5.Hanocucremsl.JlucniepcHble U yabTpaIucIepCHbIE MaTePUAIIbI.

6.HanocTpykTypHbIe MaTepHaibl HA METALITUYECKON 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 amopgHble MaTepuanbsl. AMOP(pHOE COCTOSHUE U Pa3IUUHBIE ONpeIeICHUS
cTekna. TepMoauHaMuKa Mporecca CTEKI0OBAHMUS.

11.MexaHu3Mbl CTEKI000pa30BaHMs U PACCTEKIOBBIBAHNUS, CTEKIOKEPAMHUKA.

12 AMop¢HbIe MeTauIbl U MeTajInyeckue crekia. CBepXxObICTpast 3aKanka u
MEXaHOAKTUBALUS KaK CIIOCOOBI MOTy4eHUs] aMOP(HOTO COCTOSTHMSL.

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. CunTeTnyeckne KpucTaibl. MeTo bl BEIpAIIUBAHHS CHHTETUYECKUX KPUCTAIIOB

17.Ctpykrypa kepamuku. Kinaccupukarust kepaMHUECKUX MaTepHajIoB

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

19.Craguu nonydenus kepamMuku. [loaroroBka nopoiika 1 METO/Ibl MOITY4EHUS
[TOPOILIKOB.

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

21.IlepcrieKTUBHBIE KEPAMUYECKUE KOMIIO3UThI, KEPMETBHI.

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

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

24.Cynepuonnku. KpucramioXxumMudeckiue KpUTepUH BOSHUKHOBEHHS CYIIEPUOHHOTO
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 NOBBIIEHNAS] MATHUTHOM YHEPTUH CIUIABOB, CBA3aHHBIE C IPUMEHEHUEM
TEPMUUYECKOU, TEPMOMEXAaHUYECKON WJTU PaIallMOHHON 00pabOTKH.

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

31.Knaccudukanus OMOKepaMHUKH TIO OTHOIICHHIO K )KUBOW TKaHU (OMOMHEPTHAS,
nmopucTasi, OMoOaKTHBHAsI, pe30pOrupyemasi).

32. Meramdeckue OMOCOBMECTUMBIE MaTepuaibl. Marepuanbl ¢ 3h(HEKTOM MmaMsITH
(HUTHHO).

33.TexHonorun  TMOBBIMICHUS  (YHKIUOHAIBHBIX  CBOWCTB  OMOCOBMECTUMBIX
METAJUTMYECKUX MAaTEPHUAIOB.

34.CoBpeMeHHBIC METOIbI HCCIIEIOBAHUS TIEPCIIEKTUBHBIX (DYHKIIMOHAIBHBIX
MaTepHUaioB

35.AnmapaTypHoe OCHAIIECHHE U YCIOBHUSIM ITPOBEACHUSI COBPEMEHHOTO IKCIICPUMEHTA

36./ludpakinoHHbIE METOIbI (PEHTICHOCTPYKTYPHBIA U PEHTICHO(A30BbI aHAIN3,
HeHTpoHOTpaduUs, TPOCBEUNBAOIIAS IICKTPOHHAS MUKPOCKOIIHU ).

37.PeHTreHOCIIEKTpaIbHBIN aHAJIN3, MUKPO- PEHTTEHOCIIEKTPaIbHbIN aHAIN3

38. Onruueckass MUKPOCKOIIUSI, paCTPOBasi AJIEKTPOHHAsI MUKPOCKOTIHS).

39.Meto/1bl U3MEPEHUST PU3UUECKUX CBOKCTB JUIs PEUICHHS 33a]]a4 MaTePHAIOBEICHUSI.
MarnuTtHble CBOHCTBA. DJIEKTpUUYECKUE CBOMCTBA. [[TOTHOCTD U TEpMUYECKOE paclIupeHHUe.

40.Mexanuveckre cBoicTBa kepamuK. Kputnueckuit ko3 puiimeHT "HTEHCUBHOCTH
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 METAJNIMYCCKUX MATCPUATIOB
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Konunenuuss wurpsl. B xozne penoBoii (poseBoil) MIrpbl MMHUTHPYIOTCS pPEaJIbHBIE
yCIOBHSA, OTpadaThIBAIOTCA  KOHKPETHbIE  CHEIHM(UYECKHE  OINEepaluu, MOJCIUpPYeTcs
COOTBETCTBYIOIIUN pabouHii poriecc.

B naGopaTtopuro OT 3aka3umKa Ha UCCIEIOBAHUE MOCTYIMIN 00Pa3Ibl HECKOJIBKUX
METaJUIOB, OJHAKO JJAOOPAHT MepernyTan KouTeiHnepsl. HeoO0xoauMo cpoyHo uaeHTH(GUIUPOBATH
oOpasupl. McnonHuTemm paboThl MpeaiaraloT pa3IndHble METOAUKHA U 00CYKIAIOT UX C
HavyaJIbHUKOM J1abopaTopuu. BeiOupaercs ontumManbHast MeToauka. VcrnonHuTenu JoOKIabIBatoT
pe3ynbTatel paboThl. HauaapHUK JOJDKEH 3a/1aTh BOIPOCH! M YOeIUTHCS, YTO IpobiIeMa perieHa.

[Ipennaraercss HECKOJIBKO BApHAHTOB aCCOPTUMEHTA 00pa31IOB:

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

2. VYnepoaucras cranb 45 nocie pa3Hoil TepMuueckoil 00paboTKu

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

4. OO0pa31bl pa3HbIX YUCTHIX METAJLIOB.

o. Paznuunble KOPPO3MOHHOCTOMKHE CTATIU

HeoOxoaumo npeanoXuTh pa3indHble METOUKN aHAJIN3A:
PEHTT€HOCTIEKTPaIbHBIN (XUMHUYECKUI aHalIN3), METO1 MeTajlorpaguu, peHTreHorpaguueckuit
(ha30BbIil aHaNTU3, NIEKTPOHHAA MUKpOCKonHsl. OGCYAUTH 11€7€CO00Pa3HOCTh UX MPUMEHEHHUS.
Bri6paTe MeTOnMKY Ui KaXKJ0T0 BapuaHTa U 000cHOBaTh BbIOOP. [IpoBecTu nccnenoBanus A
BapuaHTa 1 u 2.

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

OxupaemMbli  pe3yJbTar:

®opmupoBaHUENPO(PECCHOHANBHBIX KOMIIETEHIIUH B YCIOBHSIX UMUTALMM PEaIbHbBIX
YCIOBHH IIPHU 0TPabOTKE KOHKPETHBIX CHELU(PUUECKUX OIepaluii, MOIEINPOBAHUH
COOTBETCTBYIOLIET0 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
TEOPETHUYECKUMHU 3HAaHUSMHU, IPUHUMAJl aKTUBHOE y4acTHe B 0OCYX/IEHUH pe3yibTaToB,
000CHOBBIBAJI CBOIO TOUKY 3PEHUS;

- OLICHKA «HE 3aYTE€HO» BBICTABIISIETCS CTYJCHTY, €CJIM OH HE CMOT UHTEPIIPETUPOBATh
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 HHTEPIIPETALIMUMUKPOCTPYKTYPBI HEOOXO MBI UCCIIEIOBATEIN0, U3YyUYaIOLIEMY
CTPYKTYpY U CBONCTBA MaTepUAIOB U X B3aUMOCBs3b. [IpecTaBneHHbIe Kelc-3a1aun
MOJETUPYIOT MPO(ECCHOHATHEHO- OPUEHTUPOBAHHYIO CUTYAIIHIO.

Keiic-3agaua 1

3aganus no teme «lIpuMeHeHne ONTHYECKOl MUKPOCKONMUM /JIsl pellieHUs 3a1a4
MaTepuanoBegeHus»: «OnHodasHubie U MHOTO(]A3HbIE CTPYKTYPBD»

1. UaTepnpetnpoBaTh N300paskeHUs CTPYKTYPHI, MOJTYUYEHHON B MeTAIUIOTpadhudecKoM
MHUKPOCKOTIEe, 00pa3I0B JIaTyHEl C pa3InYHBIM COJIep>KaHUEM ITMHKA,;
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2. NnTepnpetrpoBath H300paKEHHsI CTPYKTYPHI, TOJy4EHHON B METAIIOrpaduuecKoM
MHUKpPOCKOTIE, 00pa3lioB HEP/KABEIOLINX CTaJICH;

Kpurepuu onenkn:

- OLIEHKA «3a4TEHO0» BBICTABIIAETCS CTYAECHTY, €CJIM OH IIPOBEJ aHAJIU3
MuKpodoTorpaduii, crenana BHIBOA O XapaKTepe MUKPOCTPYKTYPBI, IIOKa3all yMEHUE
UHTEPIPETUPOBATH N300paKEeHNUS, TIOJIb3YSICh MOJIYYEHHBIMU TEOPETUUECKUMHU 3HAHUSAM;

- OLIEHKA «HE 3aUTEHO» BBICTABIISETCS CTYAEHTY, €CJIM OH CMOT IPOBECTH aHAJIU3
MukpodoTorpaduii, He cienan; BHIBOJ O XapaKTepe MUKPOCTPYKTYPHI, HE TIOKa3al yMEHUE
HUHTEPIPETUPOBATH N300paKEHNS MUKPOCTPYKTYPBHI.

Keiic-3agaua 2

3aganus no teme «IIpuMeHeHne NpoOcBeYHBAOIIEH 31eKTPOHHOH MIUKPOCKONINHU
AJIS1 pellieHNs 3a/1a4 MaTepuajioBeleHus»: « BrisaBiieHne 0coOOEHHOCTEH TOHKOM CTPYKTYpPBI
MaTepHUaJIOB C UCIOJIb30BaHUEM M300paxeHuit [I9M».

1. UHTepnpeTpoBaTh 3J€KTPOHHO-MUKPOCKOITMYECKHUE N300paKEHUS CTPYKTYPbI
00pa310B METAJUIOB, COJAEPKAIINUX AUCIOKAIINH;

2. lnTepnpetupoBath 3JIEKTPOHHO-MUKPOCKOITNYECKHE U300paKEHUSI CTPYKTYPBI
00pa310B METAJUIOB, COJIEPKAIUX OO0JBLIEYTTIOBbIE TPAHUIIBI 3€PEH;

3. MaTepnipeTHpoBaTh dJIEKTPOHHO-MUKPOCKOTTMIECKHE N300paKEHUSI MApTEHCUTHON
CTPYKTYpBl B 00pasliax HUTUHOJA;

Kpurtepun ouenku:

- OLIEHKA «3a4TEHO0» BBICTABIISIETCS CTYACHTY, €CJIU OH IIPOBEJ aHAU3
MuKkpodoTtorpaduii, cenan BEIBOJ O XapakTepe 1e(eKTOB KPUCTAIITNIECKON PELIETKH, MToKa3all
yYMEHHE UHTEePHPETUpoBaTh n300paxenus [19M, nonb3ysch NOTy4eHHBIMUA TEOPETHUECKUMHU
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 3apnaum, 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 TEXHOIOTUYECKHE MPUEMBI TOBBIIIICHUS
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 OOCYKIAeMbIX METOJUK, 3a/ad, CTOSIIUX Tepes
naboparopueil U IPUMEPHO CTOUMOCTH COOTBETCTBYIOIIETO 000PYI0BAHHUS

Kpurepun onenkn:
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- OIICHKA «3aUTEHO» BBICTABIISETCA CTY/ACHTY, €CIIM OH MPUHUMAJ aKTUBHOE y4acTue B
JMCKYCCHH, 000CHOBBIBAJ CBOIO TOUKY 3pEHHUsI, HAIIPUMEDP, CyMeI PacCKPhITh CYTh IPOOIEMBI,
MOKa3aJl 3HaHUS 00CYKJAaeMbIX METOJIOB U METOJIUK;

- OLIEHKa "He 3aYTeHO" BBICTABJISETCS CTYIEHTY, €CJIM OH HE IPUHUMAaJl aKTUBHOT'O
y4JacTue B AUCKYCCHUHU, HE MOT 000OCHOBATh CBOIO TOUKY 3PEHHUsI, HE CMOT PAaCKPBITh 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 HAHOTEXHOJOTHU: HAHOYACTUIIBI, OOBEMHBIE HaHOMaTepHUalbl, OOBEMHBIE
HaHOCTPYKTYPUPOBAHHBIE MaTepHasibl, 0ObEMHBIE MaTepuajbl C HaHOJO0OAaBKaMH, OObEMHbBIC
HaHO(PparMeHTUPOBAHHBIE MATEPUATIBI
2.Hanotexnonoruu. TpaauiinoHHHBIE " COBpPEMEHHBIC TEXHOJIOTHH TIOJTY9ECHHS
YIBTPAIUCIIEPCHBIX MaTEPUATIOB
3.CBepxObICTpasi 3aKalika, BBICOKOIHEpreTHueckoe Ae(GopMUpOBAaHHE U MEXaHOAKTUBALIUA KaK
CHOCOOBI OJTYYEHHS] HAHOCTPYKTYPHOTO COCTOSIHUS

4.Crexiio u amopdubeie MaTeprasibl. CBepXObICTpast 3aKajika U MEXaHOAKTHUBAIUS KaK CIIOCOOBI
MOJIy4eHUs: aMOP(HOTO COCTOSTHUSL.

5. ToHKHE MIIEHKU U MTOKPBITUA. MeTO1bI MOJy4eHNs TOJICTBIX TUIEHOK U MOKPBITHH.
6.CuHTeTHYECKNE KPUCTAUTBl. MEeTOIbl BBHIPAIIUBAHUS CHHTETUYECKUX KPUCTAIIIOB.
7.Ctpykrypa kepamukn. Knaccudukamnus kepaMUIecKuX MaTEpPHaJIOB

8.Craguu nonyueHus: kepamuku. [loAroToBka nopoika u METOIbl MOJIy4EHHUS TOPOILIKOB.

9.MexaHu3MBbl CIIEKaHUS U CTaJIUM CIIEKaHUs KepaMHUKU. MeTo1bl ClIeKaHus

10. IlepciekTHBHBIE KEPAMUYECKUE KOMIIO3UTHI, KEPMETBHI.

11.0OcHOBHBIE CBOMCTBA JUANEKTPUKOB. BakHeWlme IUAIEKTPUYECKHE XapaKTePUCTHKU
MaTepuasoB

12. OcHOBHBIE THUIIBI TOJIYIPOBOJAHUKOBBIX MaTE€PHUAJIOB

13. Knaccuueckue cynepuoHukn KpucTamioXuMuyeckue KpPUTEpUU  BO3HUKHOBEHUS
CYIEPUOHHOTO COCTOSIHUSI TBEpAbIX Tel1. HOBbIe THUIIBI OKCUAHBIX HOHHBIX IPOBOTHUKOB

14.CepxnpoBogHUKU. MeToabl nostydeHus qmuHHoMepHbix BTCII-mMarepuanos

15. O6mactu npumenenust BTCII-maTtepuanos .

16. IIytn noBsimeHust Kputdeckux xapakrepuctuk BTCII-maTepuanon

17.BakHeii1ne TUIbl MAarHUTOMSTKAX U MarHUTOXKECTKUX MaTEpPHUAJIOB.

18. Ilytm mTOBBIIIEHUS MArHUTHOW OSHEPrUM CIUIABOB, CBS3aHHbIE C MPUMEHEHUEM
TEPMHUYECKON, TEPMOMEXAaHNUECKON WM PaIMalluOHHON 00paboTKH.
19.buoakTuBHAs CTEKJIOKEpaMHUKA.

20.TexHOJIOTHH TOBBIIIEHUS! (YHKIIMOHATIBHBIX CBOMCTB OHMOCOBMECTHUMBIX METAITMYECKUX
MaTepuasoB

Kpurepun onenkn:

- OIICHKA «3aUTEHO» BBICTABIISETCS CTYACHTY, €CIIH OH CyMell PacKphITh CYTh IIPOOJIEMBI,
[I0KAa3aJl 3HaHUS METOJ0B M METOJUK CTPYKTYPHOIO aHAJIN3a;
- OLICHKA «HE 3a4YTE€HO» BBICTABIISIETCS CTYJICHTY, €CJIM OH HE CMOT PAcKpBITh CYTh ITPOOJIEMBI, HE
II0Ka3aJl 3HaHUS METOJIOB M METOAMK CTPYKTYpPHOTO aHAJIU3a.
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