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1. [lepevyenb nIaHUpPyeMBbIX Pe3yJIbTATOB 00y4YeHHUSs MO AMCUUILJIMHE, COOTHECEHHBIX € IUIAHNPYEMbIMH pe3yJIbTaATaAMHU OCBOEHUsI 00pa-

30BaTeJbHOMH NMPOrpaMMbl.

s ocBoeHust 00pa3oBaTeIbHON MIPOrpaMMbl MarMCTPaTypbl OOYUAIOIIUIICS TOKEH OBJIAJETh CIACIYIOIIUMH Pe3yJIbTaTaMu OOyUEHHSI IO JTUC-

LUIIJINHE:

Ko n naumenoBanue
KOMIIETEHIINHU

KOI[ W HAUMCHOBAHUC MHUKATOpA
JOCTHXXCHHA KOMIICTCHIIMH

[Inanupyemblie pe3ynbTaThl 00yUeHUs
(mecKpunTOpHI)

MK-3

Crioco0OeH OCyIIECTBISTh aHATH3
HOBBIX TEXHOJIOTHI MPOU3BOA-
CTBa U pa3pabaThIBaTh PEKOMEH-
Tl 10 COCTaBy M CIIOCO0aM
00pabOTKH  KOHCTPYKIIMOHHBIX,
WHCTPYMEHTANBHBIX, KOMIIO3HU-
[IMOHHBIX M HWHBIX MAaTEPHAJIOB
JUTSL YCTICIITHOW KOHKYPEHITUM Ha
PBIHKE UAEH U TEXHOJIOTUH.

MK-3.3

[IpoBeeHue CpPaBHUTEILHOTO AHAJIH-
3a (YHKIHMOHAJIBHBIX HaHOMAaTepHa-
JIOB MEX1y COOOM.

3HaTh!

- 00IIyI0 KiIacCH(UKAIMIO COBPEMEHHBIX M MEPCHEKTHBHBIX KOHCTPYKIIU-
OHHBIX, HMHCTPYMEHTAJIbHBIX U (YHKLUHOHAJIBHBIX HAHOMATEpPHAJIOB, HX
cBoiicTB 1 xapakrepuctrk (3H-1);

- OCHOBHbIE (DAaKTOpPbI, OKa3bIBAIOIIMX BIMSHUE HA XapaKTEPUCTUKU (PyHK-
MOHAJBHBIX HaHOMaTeprasioB (3H-2).

Ymern:

- IPUMCHSATH HA MPAKTHKE BaKHEHIIME CIIOCOOBI MOIYYEHHS U MCCIIEA0Ba-
HUSI BOXKHEHIINX COBPEMEHHBIX M IEPCIIEKTUBHBIX KOHCTPYKIIMOHHBIX, HH-
CTPYMEHTAIbHBIX U (PYHKIIHOHAIBHBIX HaHOMaTepuaiioB (Y-1);

- BBIOMpATh MaTepuabl JUIS KOHKPETHBIX TEXHOJIOTMYECKUX 3a/ad W IpH-
menenwuit (Y-2).

Biaaners:
HaBbIKaMHU 00pabOTKN KOHCTPYKIIMOHHBIX, HHCTPYMEHTAIBHBIX U (PYHKIIHO-

HaJBHBIX HaHOMaTepuaaos (H-1).




2. MecTO AUCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl.

JIMCLUIUIMHA OTHOCUTCS K 4acTH (OPMHUPYEMON ydyaCTHMKaMU 0Opa3oBaTelbHBIX OTHO-
nieHui obpazoBarenbHOM porpamMMel Maructpatypsl (b1.B.02.01) u u3yqaercs Ha 1 xypce B 1
ceMecTpe.

[losnydyeHHbIe B mpolecce U3y4eHHUs! AUCLUILIMHBL «MarepraloBeiecHUEe U TEXHOJIOIMH
COBPEMEHHBIX U MEPCIEKTUBHBIX MaTEpHAIOB) 3HAHUS, YMEHHUS U HABBIKM MOT'YT ObITh UCIIOJIb-
30BaHbl IPU MPOXOXKJICHUN TPEIAUIUIOMHON MPAKTUKHU, a TAKXKE MPH BHIMOJIHEHUHN BBITYCKHOM
KBTI (UKAIIMOHHON PabOTHI.

3. O0beM TUCUUILINHBI.

Bcero,

Bun yqe6H01/1 pa6OTH 3E/aKaI[eM. qaCoB

OO0uiast TPy10€eMKOCTb THCIHUILIAHBI 4/144

(3aUeTHBIX EAMHULY aKaJIEMHUYECKUX YacOB)

KonrakTHasi padoTa ¢ npenojaBartejieM: 75
3aHATUA JEKIIUOHHOTO THUIIA 30
3aHATUSA CEMUHAPCKOTO THIIA, B T.4. 45

CEMHUHApBI, TPAKTUUYECKHUE 3aHATHS 45

nmabopaTtopHbie pabOThI -

KkypcoBoe npoekTtupoBanue (KP wm KIT) -

KCP -

Jpyrue BUJIbl KOHTAKTHOM paboThI -

CamocrosiTesibHas padora 42

®opma TeKyl1ero KOHTPOJIs -

®opma MPOMEKYTOYHOI aTTeCTANHH Dk3amen (27)




4. Copep:kaHue JUCHUNIUHBI.
4.1. Pa3zgenbl IMCHMILIMHLI U BUABI 3aHATHH.
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1. Marepuainsi c 0cOo0BIMH ¢usuko- | 6 6 6 [K-3
MEXaHUYECKUMHU CBOMCTBAMHU
2. Marepuainsl ¢ 0COOBIMU JICKTPUIECKUMH, Mar- | 6 12 22 [K-3
HUTHBIMU U ONITUYECKIUMH CBOMCTBAMU
3. Koppo3nonHocTolikiue Marepuasl 4 12 3 I1K-3
4, KoMIo3uiimonasie MaTepraibl 4 2 3 TIK-3
5. Hanomatepuaiibr 10 13 8 IK-3
4.2 ®opMupoBaHHEe UHIMKATOPOB JOCTH:KEHUS] KOMIIETEHIUH pa3iesaMu JHCIH-
TUTHHBI
No Kon unaukaropos no-
HaumenoBanue pa3aena JUCHHUILTAHBI
/Tl | CTHOKEHUS KOMICTCHIINU
1. | [IK-3.3 Martepuanbl ¢ 0coObIMU (DU3UKO-MEXaHUYCCKUMU CBOWCTBA-

MU

Hanomarepuaiibl

Matepuansl ¢ OCOOBIMH DIEKTPUYECKHUMH, MArHUTHBIMU U
ONTHYECKUMHU CBOWCTBAMHU
Koppo3nonHocroiikue Marepuaibl
Kommo3uiimonasie MaTepuaibl

4.3. 3aHATHA JEKIMOHHOI0 THIIA.

pHuajioB U d)aI(TODBL OKa3bIBAIOIMMEC Ha HUX BJIMAHHUC

CoBpeMeHHbIE MPEJICTaBICHUS O B3aUMOCBS3U
MEXTy (PU3MKO-MEXaHUUYECKUMHU CBOWCTBAMH Ma-
TepHaoB (MPOYHOCTHIO, TBEPAOCTHIO, MIACTUYHO-
CTbI0, U3HOCOCTOMKOCTBIO) U HUX MHUKPOCTPYKTYp-
HBIMHM XapaKTEepUCTUKAMM (XUMUYECKUM U (a3o-

Ne
HammMmeHnoBaHme TeMEBI O0neM, |MunosarmonHas
pasnena auc-
U KpaTKOE€ COAEpKaHUE 3aHATHUS aKaJ. J9ackl dbopma
LUIIIAHEI
1 OcHoBHBIE (hHM3UKO-MEXAHUYECKHE CBOMCTBA MaTe- 2




Ne
pasznena auc-
LUIUIUHBI

HanmMmenoBanune TeMbl
U KpaTKOEe COJEpKaHUE 3aHATHS

O0nemM,
aKaJ. 4achl

uaHoBannonnas

dbopma

1

Marepuabl C NOBBILIEHHOW MPOYHOCTBIO, TBEPIO-
CTBIO, IJIACTUYHOCTHIO, U3HOCOCTOMKOCTBIO Ha OC-
HOBE METAaJIOB.

CoBpemeHHbIE CIUIaBBI € OCOOBIMU  (pHU3UKO-
MEXaHHUYECKUMHU CBOWCTBAMU: KJIACCU(DUKAIIHS, ME-
TOJBI TIONy4eHUsi, 00pabOTKU U HUCIBITAHUN, CBOM-
CTBAa W TEXHHKO-IKCIUTyaTAI[MOHHBIE XapaKTepH-
cTukH, obnactu npuMeHenus. CriaBbl ¢ 3G dHeKToM
3arOMHHAHUS (POPMBI.

2

Craiin-
Ipe3eHTalus

Hewmerannnueckue Marepraiibl ¢ 0coObIMU (HU3HKO-
MEXaHHUYECKUMU CBONCTBAMH.

BricokorpoyHble KepaMHYECKUE W TOJIMMEpHbIE
MaTepuaibl: OCOOCHHOCTH COCTaBa, CTPOCHUS U
CTPYKTYpbI, METOJIbl MOJy4EeHUs, MOAUDUIINPOBa-
HUS, UCCIICAOBAHNS U UCILITAHUM, CBOMCTBA U TEX-
HUKO-DKCIUTyaTallUOHHbIE XapaKTePUCTUKHU, MPH-
MeHeHue. HeMeraymmdyeckue marepualibl ¢ BBICO-
KOHM TBEPJOCTHIO (a1Ma3, KapOuibl, KOPYHI U T.1I.).

Cnain-
MIPE3CHTALIUS

JVDIEKTPUKH, TTOAYNPOBOJHUKH, TPOBOJHUKH,
CBEPXIPOBOJHUKU — OCOOEHHOCTH CTPYKTYphl H
3JICKTPOHHOI'O CTPOCHUSA, OCHOBHBIE THUIIBI Xapak-
TEPUCTUKH, O0NACTU MPUMEHEHHUS, METOJbI IOJIy-
YEHUsI U UCCIICIOBaHUs, Ba)KHEUIINE MPEICTaBUTE-
M, pa3paboTKa HOBBIX MaTEepHANIOB, TOIXOABI K
YIIYYILIEHUIO XapaKTECPUCTHK.

Martepuanibl ¢ 0cOObIMU MAarHUTHBIMH CBOMCTBAMH.
OC00EHHOCTH CTPYKTYPBI M JIEKTPOHHOTO CTpOE-
HUS MarHUTOYNOPS/IOYEHHBIX MaTepuanoB. [lo-
MEHHas CTpyKTypa. HamMarHu4eHHOCTh, MarHUTHAS
BOCIIPUUMYMBOCTh, Temmeparypa Kropu, kospiu-
ThBHag cuia. Jlua- u napamarHeTuku. Marnau-
TOTBEpAbIE U MarHUTOMsTkue matepuaisl. Oeppo-,
beppu-, aHTHUGEPPOMArHETHKHU. Baxneiimne
MPEACTABUTENN MArHETUKOB PA3JIMYHBIX THUIIOB,
00JacTu MX MPUMEHEHUs, METO/Ibl MOTYYCHHUS, HC-
CJIeIOBaHMS M MOAU(DHUITMPOBAHMS, pa3padOTKa HO-
BBIX MaTepUANIOB, MOJAXOMbl K YIYYIICHUIO Xapak-
TEPUCTHK.




Ne
pasznena auc-
LUIUIUHBI

HanmMmenoBanune TeMbl
U KpaTKOEe COJEpKaHUE 3aHATHS

O0nemM,
aKaJ. 4achl

uaHoBannonnas
dbopma

2

BemiectBa 1 MaTepuaibl ¢ OCOOBIMM ONTHYECKUMHU
CBOMCTBaMHM.

Mexanusmsl $oto3ddekToB, mornomeHus, pacces-
HUS ¥ W3JIydeHus cBera (momuHecueHnun). Co-
BpEMEHHBIE (OTO-, DIIEKTPO-, TEPMO-, PaTHO- U Ka-
TOAOTIOMHUHO(OPBI, CBETOPMIBTPHI, CBETOIUOIBI,
CBETOYYBCTBUTEIBHBIE U CBETOBO3BpAILIAIOIINE Ma-
Tepuaibl - BAKHEWUININE MPEACTaBUTENH, 00JacTH
MPUMEHEHHUS, METOJIbI MTOJIYYeHUS!, UCCIEAOBAHUS U
MOoAM(UIIMPOBAHUS, pa3pabOTKa HOBBIX MaTrepHa-
JIOB, MIOJIXO/IbI K YJIYUILIEHUIO XapaKTEPUCTUK.

2

Craiin-
Ipe3eHTalus

Koppo3rnoHHas CTORKOCTh MaTEpUaIOB

OO61iee mpecTaBlIeHUEe O MEXaHU3MaX XUMHUYECKOM
U DJICKTPOXUMHUYECKON KOPPO3UHU W IPHUUUHIECMOM
ero ymepoe. Kiaccupukamnusi MaTrepuaioB mo Kop-
PO3MOHHOM CTOMKOCTH. BiusHHME BHYTPEHHUX U
BHEITHUX ()aKTOPOB HA WHTCHCHBHOCTH KOPPO3HH.
[TpuHIIMIIBI BEIOOPA KOPPO3UOHHOCTOMKHMX MaTepH-
QOB JUTS CICM(PUIESCKUX arpecCUBHBIX cpea. Ho-

Cnain-
Mpe3eHTaLUS

Komno3unmonHble Matepuabl

OO0mast kmaccuduKanys KOMIO3UIIMOHHBIX MaTe-
pHAJIOB 10 XUMHUYECKOW NPHUPOJEe KOMIIOHEHTOB
(MaTpUUbl ¥ HANIOJTHUTENSA) U (HOpME HAMTOTHUTEIS
(IucnepcHble, CIOUCTBIE, BOJOKHUCTBIE). OCHOB-
HbIE BUBI KOMIIO3UTOB HA OCHOBE HEOPTaHUYECKHUX
U OPraHUYECKUX (B T.4. MOJIMMEPHBIX) MaTEPUAIOB!
METO/BI W3TOTOBJICHUS, MCCIEIOBAHUA M HWCIIBITA-
HUI, OCHOBHbBIE XapaKTEPUCTUKH U COBPEMEHHbBIE
MOJIXO/IbI K X YITYYIICHHIO, O0JIACTH MPUMEHEHHUS.
Mex¢azHble B3aMMOIEHCTBHS B KOMIIO3HIIMOHHBIX
MaTepuaiax: BIHSHUE pa3Mepa, (popMbl U CBOWCTB
MOBEPXHOCTU HAIOJHUTENSI, METO/bI PETyIHpOBa-
HUS, MOJICIUPOBAHHUE.

OcHOBHBIE OCOOCHHOCTH HAaHOMAaTEPHAJIOB U MPHH-
OMIIBI HAHOTEXHOJIOTHH

Pa3zmepHbie >QQeKxTsl B HAHOCTPYKTYPHUPOBAHHBIX
cucremax. OCoOOEHHOCTH U 3aKOHOMEPHOCTH BIIMS-
HUS pa3Mepa 4acTHIl HAHOCTPYKTYPUPOBAaHHBIX Ma-
TEpUAJIOB Ha MX (QPU3MKO-XMMHUYECKHE CBOICTBA.
OCHOBHBIE TNPHUHIMIIEI HAHOTEXHOJOTHHA. OCHOB-
HBIC OTallbl UCTOPHUU PAa3BUTHUA HAHOTEXHOJOTHI




Ne
pasznena auc-
LUIUIUHBI

HanmMmenoBanune TeMbl
U KpaTKOEe COJEpKaHUE 3aHATHS

O0nemM,
aKaJ. 4achl

uaHoBannonnas
dbopma

5

HaHocTpyKTYpHBIE OCOOCHHOCTH MOBEPXHOCTU Ma-
TEPUAJIOB.

DyHKIHUOHAIBHBIM COCTaB IOBEPXHOCTH TBEPIBIX
BeniecTB. (DyHKIMOHAJIBHBIE TIPYNIbl Pa3INYHOU
npupoasl. KUCIOTHBI M OCHOBHBIE LEHTPBI bpen-
crena u Jlpronca. PacnipeneneHue moBepXHOCTHBIX
LEHTPOB M0 KHCIOTHO-OCHOBHBIM M JIOHOPHO-
aKUENTOPHbIM CBOMCTBaM. BiusHue QyHKIMO-
HaJIbHOTO COCTaBa IIOBEPXHOCTHU BEILIECTB MaTepua-
JOB Ha MX (PU3MKO-XMMHYECKHE CBOMCTBA M 3KC-
IJIyaTallHOHHO-TEXHUYECKUE XapaKTepucTuku. Me-
TOJIbl MCCIEOBAaHUSA U PETYIMPOBAHUSA (PYHKLIHO-
HaJIbHO-XMMHYECKOI0 COCTaBa IOBEPXHOCTU MaTe-
puanoB. I['mapodunbHO-THAPOPOOHBIE CBOWMCTBA
IIOBEPXHOCTU TBEPIBbIX BemecTB. KpaeBble yriibl
cmauuBaHus. [loBepXHOCTHasE PHEprus, e€e MoJsp-
Has U JUCIIEPCUOHHAs COCTABIISIOIIHNE.

3

Craiin-
Ipe3eHTalus

Knaccubukamnus 1 ciocoObl HOJIYIEHH HAHOMATE-
PUAJIOB ¥ HAHOCTPYKTYPUPOBAHHBIX CUCTEM.
OCHOBHI)IC BUIbI COBpeMeHHI)IX nu HCpCHCKTI/IBHI)IX
HAHOMATEPHAJIOB, METOJIbI MX IOJyYCHHUS, HCCIIe-
JIOBaHUS U MOAM(DUIMPOBAHMS, OCHOBHBIE XapaK-
TEPUCTUKH, TMOAXOAbI K UX YIy4IICHHIO, 00IacTH
IIpUMEHEHNs. MeToIbl OTy4eHUsI HAaHOPA3MEPHBIX
(GYHKIIMOHATIBHBIX CIIOEB W TOKPbITHH. [Ipencras-
JICHHUE O TCOPUU (PPAKTAIOB M €€ MPUMCHEHUH MPH
pa3paboTKe HAaHOMATEPHAJIOB U HAHOCTPYKTYPHPO-
BAaHHBIX CUCTCM.

Craiin-
Ipe3eHTalus

4.4. 3aHATHA CEMMHAPCKOIO THIIA.
4.4.1. CeMuHapbl, NPAKTHYECKHE 3AHATHS.

Ne
paszzena awuc-
[IUTUINHBI

HaumeHnoBaHue TeMbI
U KpaTKo€e COJIep KaHue 3aHATUS

O0newM,
aKaJ. 4achl

HMuaHoBanmnoHHas
dbopma

1

3aKaJika U OTIYCK YIJIEPOAUCTBIX CTaJIen

4

1

HccnenoBanre MUKpPOCTPYKTYpPBI —CTalei

XHUMHUKO-TEPMUYECKON 00pabOTKH

IIOCJIC

2

HccnenoBanue QJICKTPHUICCKUX
TOHKOIIJICHOYHOI'O KOHACHCATOpPa

XapaKTCPUCTHK

HccnenoBanue CHeKTpOB MPOIYCKaHHUs, IMOTJIOIIe-
HUS, 3epKaIbHOrO U AU y3HOro OTparkeHHs

CuHTE3 HW  HCCIEIOBAHUE  CBOMCTB

CyIb(QUIHOTO TIOMUHO(OPA

IAHK-




Ne HanmenoBanue Temsl O6wem, |MHHOBanMOHHAS
paszzeina auc-
1 KPaTKO€ COJEPKaHNE 3aHATUS aKajl. 4acsl bopma
LUIUIMHBI
2 OmnpeneneHre LBETOBBIX KOOPJAMHAT 3JIEKTPOIIO- 2 Huckyccus
MHUHO(OPOB
3 Pacuer moxasaTteneli KOpPpO3UMOHHOM CTOMKOCTU U 4
[IapaMeTPOB AJIEKTPOXUMUYECKOMW 3alIUTBI OT KOp-
po3uu
3 W3yueHne BAMSHUSA BHEIIHUX M BHYTPEHHHX (hak- 4 Huckyccus
TOPOB Ha CKOPOCTh KOppo3uu. OneHKa KOppO3HOH-
HOW CTOMKOCTH MaTe€pHUAJIOB
3 3amuTa OT KOPPO3HH C IOMOILBIO CTEKJIOAMAJIEBBIX 4
ITOKPBITUI
4 HccnenoBanue CTpyKTypbl MaTEpUAIOB 110 IaHHBIM 2
MHUKPOCKOIIMYECKOT0 aHAIN3a
5 HccnenoBanne KHUCIOTHO-OCHOBHBIX CBOMCTB IIO- 4 Huckyccus
BEPXHOCTH TBEPABIX BEILECTB METOJOM aJCOPOLMHU
KHCJIOTHO-OCHOBHBIX MHJIMKATOPOB
5 OrnpeziesieHne KpaeBbIX YIJIOB CMAuWBaHUS U TI0- 4 Huckyccus
BEPXHOCTHOU YHEPrUU
5 N3yuenue pocra ppakTajioB 1o MeXaHU3My «Arpe- 2 Huckyccus
raius Kiacrep-yactuua» (rmo mojenu Burrena-
Conpepa)
4.3.2. JlaGopaTopHbIe 3aHATHS.
Yuebnvim nnanom ne npedycmompenul.
4.4. CamocrosiTeJbHAsA padoTa 00y4ar0IUXCS.
Ne
paszzena [Tepedens BOITPOCOB AJIst Obmew, ®opma
JUCLH- CaMOCTOATENIbHOTO U3Yy4YECHUS aKaf. KOHTPOJIA
TUJTMHBI Hacet
Meronasl TEpMUYECKON, XUMUKO-TEPMUUECKOU U Tep- YcrHbii
MOMEXaHUYECKON 00pabOTKM MaTepuajoB C LEJbIO 2 ormpoc
yIy4IIeHUs! X PU3UKO-MEXaHUYECKUX CBOMCTB
JleeKThl KpUCTAIUTMYECKON CTPYKTYpPhl MaTepHAJIOB.
Toueunsle nedextsl HlorTkn u @penkens. JIunelnvle
1 nedexTsl (qucnokanun). [ToBepxHocTHBIE AE(DEKTHI. [Iucemen-
Bnusinue tTuna u koHIeHTpanuu 1eheKToB Ha PU3NKO- HBIH
MEXAHUUYECKUE U DJIEKTPUUECKHUE CBOICTBA pa3IN4HbIX 1 orpoc
KJIACCOB MaTepuaoB. MeToAbl yIpaBICHUS
neGeKTHON CTpYKTypoit MaTepHuasoB (yaaaeHus U
dbopMupoBaHus 1epEKTOB, PErYIHUPOBAHUS HX
KOHIICHTpPAIIUH ).
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Knaccudukanus u kpanudukanus BeUeCTB U MaTepH- [Tucemen-
aJIoB I10 CTEIIEHU YUCTOTHI. BiMsHuE CTEeneHu 4ucTo- HBII
ThI Ha CBOICcTBa BeecTB. CrocoObI MOTyYeHUs BBICO- onpoc
KOYHMCTBIX BEIECTB U MAaTEpPUAJIOB
Hekpucraninueckue 1 4aCTUYHO KPUCTAIINYECKUE VYcerHbli
TBEPJBIE BEIIECTBA: TEXHUYECKUM YIIIEpOJl, KPEMHE- onpoc
3EM.
Oprannyueckue MeTalIbl, MOJYINPOBOJIHUKHU, CBEPX- YcrHbIi
IIPOBOJIHUKH. onpoc
JranekTpudeckue noJIMMEPHbIE MAaTEPUAIIbL. YcrHbIi
onpoc
Ceeronuonsl. Opranndeckue cseroanoas OLED. Op- [Tucemen-
FaHUYECKHUE CBETOAUO/IbI C KBAHTOBBIMU TOUYKaMU HBII
QDLED. onpoc
TBepible AIEKTPOTUTHI. YcrHbIit
onpoc
OnTHyeckye, MarHUTHBIE U TBEPAOTEIIbHBIE HOCUTENN VYcerHbii
uHpopmanuu U 3Y Ha UX OCHOBE. onpoc
HoBble TexHOIOrMA: caMOPacpOCTPaHAIOIINUNCS BbI- [Inucemen-
COKOTEMIIepaTypHbIl CUHTE3, IJIa3MeHHasi, Mexdazo- HBII
Bas MMOJMKOHJEHCAs1, MUKPOMUHHUATIOpH3ALUs B onpoc
3JIEKTPOHUKE.
MerTo1bl BBIpaliMuBaHusi MOHOKPHUCTAJIIOB [Tucemen-
HBII
onpoc
OCHOBHBIE METO/IbI 3aLUThI OT KOPPO3HHU: JIETUPOBA- [Tucbmen-
HUE, HAHECEHUE 3aIUTHBIX IIOKPBITUN U IACCUBUPY- HBII
IOIIUX CJIOEB, DJIEKTPOXUMUYECKAs 3aIuTa (IPOTeK- onpoc
TOpHAas1, KaTo/lHas, aHOHAsl), UHTUOMpOBaHue, yaase-
HUE arpeCCUBHBIX KOMIIOHEHTOB.
[Tnactmaccel — ofIee npejncTaBieHHe, KilacCHU(HKa- VYcerHbiit
1S, METOJIbl U3rOTOBJIEHUS, CBOMCTBA, 00JacTU MpH- onpoc
MEHEHUS
CTexokepaMruiecKue U MeTaNIOKepaMUYeCcKie mMaTe- YcTHbI
puanbl oInpoc
HanocTpyKkTyprpOBaHHBIE YIIIEpOAHBIE MATEPUAIIBL: [Inucemen-
¢bynnepensl, HaHOTPYOKkH, rpaden. [lonydenue, HBIN
CBOICTBa, METO/IbI HCCIIEI0BaHNUs, 001acTH onpoc
MIPUMEHEHUS.
HanocTpykTypbl Ha OCHOBE TTOPHUCTHIX MaTpHII (11€0- YcTHbI
JUTHI, ONaybl, acOoecT u T.1.). oInpoc
HaHOKOMITO3UTBI — OCHOBHBIE THUIIbI, METO/BI, T1OJIY- [Tucpmen-
YEHHUsI, CBOMCTBA, IPUMEHECHHUE. HBIN
OIpoc
30J1b-T€JIb TEXHOJIOTHS U €€ IPUMEHEHHE JUIsl CUHTE3a [Inucemen-
HaHOCTPYKTYPUPOBAHHBIX MaTEPHAIIOB HBII
onpoc
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5. llepedyeHb y4eOHO-MeTOAMYECKOT0 oOecredeHusi AJIsi CAaMOCTOATEIbHON PadoThI
00y4YarIIUXCS M0 TUCHUILINHE.

Meroauueckue yka3aHus JJsi 00y4aroIuXcs 0 OpraHU3alul CaMOCTOSTEIbHOM paboThI
M0 JHUCUUIUINHE, BKJIIOYAs TMEPEYCHb TEM CAMOCTOSITENLHOW pabOThI, OPMBI TEKYIIETO KOH-
TPOJIS IO JUCIUILIHHE U TPEOOBAHMUS K UX BBITIOJIHEHHUIO Pa3MEIICHbI B AJIEKTPOHHOM HHpOpMa-
1MoHHO-00paszoBatensHoOl cpeae CIIOI TU(TVY) Ha caiite Menua: http://media.technolog.edu.ru

6. @oHI OLIEHOYHBIX CPEICTB Il MPOBEAeHUS NIPOMEKYTOUHON aTTecTAluu

CBOEBpEMEHHOE BBINOJIHEHNE O0YUYaIOLUIMMCSI MEPONPUATUIN TEKYIIEr0 KOHTPOJIS MO3BO-
JISIET MPEBBICUTH (JIOCTUTHYThH) MOPOTOBBIM YPOBEHDb («YIOBIETBOPUTEIHHO») OCBOCHHS TPEIy-
CMOTPEHHBIX 3JIEMEHTOB KOMIIETCHIIUH.

Pe3ynprarhl qIUCHUIIIIMHBI CYUTAIOTCA JOCTUTHYTBIMU, €CIIA JJI1 BCEX JIEMEHTOB KOMIIE-
TEHLUI NPEBbIIIEH (JJOCTUTHYT) IOPOTOBBI YPOBEHb OCBOEHUS KOMIIETEHLIMN HA IaHHOM 3Talle.

[IpomexyTouHas arTecTalys MO TUCIHHUILUIMHE IpoBoaUuTcsa B Gopme sk3ameHa. K crmaue
9K3aMeHa JOMYCKAITCA CTYACHTHI, BBIMOJHUBIINE BCe (DOPMBI TEKYIIETO KOHTPOJIS.

DK3aMeH MpeaycMaTpUBaeT BHIOOPOUHYIO MPOBEPKY OCBOCHHUS MPETyCMOTPEHHBIX dIie-
MEHTOB KomneTeHIui. [Ipu crade sk3aMeHa CTy[EHT IOJIy4aeT TPU BOIIPOCa U3 IEPEYHs BOIIPO-
COB, BpeMsI IOATOTOBKHU CTYJIEHTA K YCTHOMY OTBETY - 10 30 MUH.

[Ipumep BapuaHTa BOIIPOCOB Ha 3K3aMEHE!

Bapuant Ne 1
1. BiaustHue THIIa XUMHYECKOW CBSI3U M MEKPOCTPYKTYPBI MaTepralia Ha ero Gpu3uko-
MEXaHHYECKHUEe CBOMCTBA — MPOYHOCTh, TBEPAOCTh, MIIACTUYHOCTD.
2. Mexda3Hbie B3aMMOJICHCTBUS B KOMIIO3UIIMOHHBIX MaTepUaax — MEXaHU3MBI,
BIIUSTHUE COCTaBa KOMIIOHEHTOB, pa3Mepa U (POpMbl YaCTUIl HATIOTHUTENS U (PYHKIIU-
OHAJIBHOTO COCTaBa €ro MOBEPXHOCTH. MeTOAbl MOJYYeHHs] KOMIIO3UTOB C 3aJaHHBIM
pa3MepoM U OJJHOPOJHBIM pacCHpeeIeHUEeM AUCTIEPCHOM (a3bl.
3. Knaccudukaiys HaHOMaTepUaaIoB U HAHOCTPYKTYPHUPOBAHHBIX CHCTEM.

Bonpocs! 1Uisi MpoBeIeHHsT ONTPOCOB:

1. Metoasl TepMUUYECKOM, XUMUKO-TEPMUYECKOW U TEPMOMEXaHUUYECKON 00pabOTKH Mate-
PHAJIOB C IEJIbIO YIYUIIEeHHUs UX (PU3UKO-MEXaHMUECKUX CBOWCTB

2. JledexTsl KpHCTAIMYECKOW CTPYKTYphl MarepuaioB. Toueunsie nedektsl LorTkm u
Openkens. Jluneitnpie AedexTsl (qucnokanuu). [loBepxHocTHbIe nedekTsl. Bausuue Tu-
Ma U KOHLEHTpaluuu 1epeKTOB Ha (PU3MKO-MEXaHMYECKHE U DJIEKTPUYECKHE CBOWCTBA
Pa3NIUYHBIX KJIACCOB MaTepraioB. MeTosbl ynpaBieHus J1e(eKTHON CTPYKTYpoil MaTepu-
anoB (ynayeHus 1 GopMUPOBaHUA JE€PEKTOB, PETYIUPOBAHUS UX KOHIICHTPALUH).

3. Knaccudukanus u kanuguKaiys BeIeCcTB U MaTepHUajIoB M0 CTENEHN YUCTOTH. Bius-
HUE CTENEeHH YHUCTOTHI Ha CBOiicTBa BemiecTB. CrocoObl MOJYyYE€HUs BBICOKOUHCTBIX BE-
LIECTB U MaTEpHUAJIOB

4. Hekpucrannuyeckiue W 4aCTUYHO KPHUCTAJUIMYECKUE TBEpJble BEIIECTBA: TEXHUUECKHM

YIIepo, KpEMHE3EM.

Oprannueckue MeTaJlIbl, MOIYIPOBOJHUKHN, CBEPXIIPOBOJHUKH.

JanekTpuuecKkre MoJIMMEPHBIE MaTEpHaIIbl

7. Ceeroamonsl. Opranndeckue cBetoquo sl OLED. Opranndeckue CBETOIUOIBI ¢ KBAHTO-

BbIMU Toukamu QDLED.

TBepabIe AIEKTPOIUTHI.

9. Onrtuyeckue, MarHUTHBIE U TBEPAOTENbHBIE HOCUTENN MH(pOpMarun 1 3Y Ha UX OCHO-
BE.

oo

o
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10. HoBble TEXHOJIOTUU: CAaMOPACIPOCTPAHSIONIIUIICS BBICOKOTEMIIEPATYPHBI CUHTE3, IJIa3-
MeHHasi, Mex(hazoBas MOJMKOHCHC AN, MUKPOMUHHUATIOPU3ALINS B AJIEKTPOHHKE.

11. OcHOBHBIE METO/IBI 3AIUTHI OT KOPPO3HUU: JIETUPOBAHUE, HAHECEHUE 3aLTUTHBIX MOKPHI-
TUW ¥ TACCUBUPYIOIIUX CIIOEB, SJEKTPOXUMHUECKas 3aluTa (IPOTEKTOPHAs, KaTOAHAS,
aHOJTHAs ), MHTUOUPOBAHKE, YIAIICHUE arPECCUBHBIX KOMIIOHEHTOB.

12. MeTtozb! BbIpaliBaHUsi MOHOKPHCTAILIOB

13. Ilmactmaccel — o0Iee mpeacTaBiIeHue, Kiaccu(PUKaIs, METOIbI H3TOTOBIICHUS, CBOM-
CTBa, 00JIACTH MPUMEHEHUS

14. CrexnokepaMU4eCcKre U METAUIOKEPAMUUECKUE MaTEPHAIIbI

15. HanocTpykTypupoBaHHbIE YIIIEPOJHbIE MaTepuanbl: (QyuiepeHbl, HAHOTPYOKH, rpadeH.
[Toydenue, CBOWMCTBA, METOIBI CCIICIOBAHHUS, OOJIACTH MPUMEHEHUSI.

16. 30/1b-resib TEXHOJIOTHSA U €€ MPUMEHEHHUE JJI1 CUHTE3a HAaHOCTPYKTYPUPOBAHHBIX Mare-
pHUasoB.

17. HaHOCTpYKTYphI HAa OCHOBE MTOPHUCTHIX MATPHII (IIEOJIMTHI, OIMAaJIbl, acOECT  T.1I.).

18. HaHOKOMITO3UTHI — OCHOBHBIC THIIBI, METOIbI, TIOJTYUCHHS, CBOMCTBA, IPUMEHEHHE.

7. IlepeyeHb OCHOBHON M JONMOJHMTEJbHOH y4eOHOH JHMTEepaTypbl, HEOOXOAUMOI
JJ15 OCBOCHHS AN CHUILINHBI

a) neyaTHble U3TaHUA .

1. Marepuanoenenue : yuebHoe nmocodue / M. M. Cerues [u ap.] ; CIIBI TU(TVY). Kad.
TeopeT. ocHOB MatepuanoBeaenus. - CII6. : [6. u.], 2017. - 66 c.

2. MarepuanoBeieHuEe U TEXHOJIOTUN COBPEMEHHBIX M MEPCHEKTUBHBIX MAaTEepPHAaJOB: Jia-
6oparopusiit mpaktukym / M.M.CsrueB [u ap.] — CII6.: CII6I' TU(TY), 2013. — 161 c.

3. Onpenenenne MBETOBBIX KOOPAMHAT JIOMHUHO(DOPOB M MX CMECEH: METOJ. yKa3zaHHs /
H.B.3axapoBa, M.M.Crrues, B.I".Kopcakos. — CII6.: MU3a-so CIIGI TU(TY), 2011.-23 c.

4. Koppo3ust u MeToibl 3amuThl: yue0. mocobue / C.M.I'punesa [u ap.], CIIOI TU(TY).
Kad. Teopet. ocHoB Matepuanosenenus. - CI16., 2012. — 96 c.

5. Kopobko, B.H. Dnekrpoxumudeckas 3amura OT KOPPO3UH: METON. YyKa3. /
B.H.Kopo6xo, C.B.Msakun, M.M.CsrueB - CIIOI' TU(TVY). Kad. Teopet. ocHOB MaTepuanoBee-
uus. - CII6., 2013. — 55 c.

6. ®axnbpman, b. Xumus HOBBIX MaTepuajoB M HAHOTEXHOJOTHH: yuyeOHoe mocodue /
b.®axnpMman. - lonronpyansiii: MU3narensckuii lom «MuTemiexkr», 2011. — 464 c.

7. Xumuueckas auarHoctuka marepuano / B.I'.Kopcakos [u ap.]. — CIIO.: u3n.
[I'VIIC, 2010 — 225 c.

8. Pomun, B.M. TexHONOrusi MarepHaioB MHUKPO-, ONTO- M HaHO3JIEKTpOoHUKH. Y.2 /
B.M.Pommn, M.B.Cunmubun. — M: BUHOM. Jlaboparopust 3Hanwmii, 2010. — 180 c.

9. Ulgeiiniep, @.A. Kopposus mnactmace u pesun: / ®.A. Iseitnep. — CII0.: «HOT»,
2010. — 638 c. (OBC)

0) 2JIeKTPOHHbIE U3TAHUS

1. MarepuanoBeaenue : yuebnoe nmocooue / M. M. Corues [u ap.] ; CIIOI' TU(TY). Kad.
TeopeT. ocHOB MarepuanioBeaenus. - CII6. : [6. u.], 2017. - 66 c.

2. MatepuanoBeeHIEe U TEXHOJIOTUN COBPEMEHHBIX U MEPCHEKTUBHBIX MAaTEpPUANIOB: Jia-
O6opartopubiii ipakTukyMm / M.M.Csrues [u ap.] — CII6.: CII6I' TU(TY), 2013. — 161 c.

3. OmpenesneHne BETOBBIX KOOPAMHAT TIOMUHO(POPOB M UX CMECeW: METOH. yKazaHus /
H.B.3axaposa, M.M.CprueB, B.I'.Kopcakos. — CII6.: U3a-so CII6GI' TU(TVY), 2011.—23 c.

4. UIsetitiep, @.A. Kopposus miactmacc u pesus: / @.A. llseiep. — CII6.: «HOT»,
2010. — 638 c.
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8. Ilepeyennb pecypcoB MH(OPMALMOHHO-TEJEKOMMYHMKAIMOHHOH cetn «HHTep-
HET», HEOOXOAUMBIX VI OCBOCHHUSA M CIHUILIMHBI.

yueOnbIif ian, PI1J] 1 yueOHO-MeToIn4ecKne MaTepHaIbl:
http://media.technolog.edu.ru

3JIEKTPOHHO-OMOJIMOTEYHBIE CUCTEMBI:

«DNEKTPOHHBIN YnTaIbHBIHN 3a1 — bubmmoTex» https://technolog.bibliotech.ru/;

«JTaub» https://e.lanbook.com/books/.

®denepalibHbIN LIEHTP UHYOPMALIMOHHO-00pa30BaTEIbHBIX PECYPCOB

http://fcior.edu.ru/search.page?phrase=

www.ibooks.ru

9. MeToauyeckue yKazaHus J1Jisi 00yYaKOUIUXCSI 10 OCBOEHUIO JUCIHUNIMHBI.

Bce Buzpl 3ansaTHil no qucuuiuiHe «MaTtepuanoBeieHue U TEXHOJIOTHH COBPEMEHHBIX U
HNEPCHIEKTUBHBIX MaTEpHAIOB) MPOBOATCSA B COOTBETCTBUM ¢ TpeboBaHusAMHU cienyrommx CTII:

CTII CII6I'TH 040-02. KC YKIB. Bunbl yaeoHbIx 3ansaTuid. Jlekmus. O0mue TpeboBa-
HUS;

CTO CIIoI'TU 018-2014. KC YK/IB. Bunb! yue6HbIX 3anstuil. CeMUHaphl U MIpaKkTUie-
ckue 3aHsaTusa. O0ume TpeboBaHMs K OpraHU3alyy U IPOBEACHUIO.

CTII CIIGI'TH 048-2009. KC YKB/. Bunbl yueOHbIX 3aHsATUH. CamMOCTOSITENbHAS TUIA-
HUpyeMas pabota cryaeHToB. OOmue TpeGoBaHuUs K OpraHu3alyy 1 IPOBEACHUIO.

[ImanupoBaHue BpeMeHH, HEOOXOJMMOIO Ha W3yYeHHE AaHHOW JUCHUIUIMHBI, JIydlle
BCETr0 OCYILECTBIISATh Ha BECh CEMECTp, MpEeNycMaTpuBas MPH 3TOM DPErYISIPHOE MOBTOPEHUE
IIPOMIEHHOI'0 MaTepuaa.

OCHOBHBIMHU YCIIOBUSIMHM MPABWIBHONW OpraHM3aluy y4eOHOro Iporecca Ui CTYACHTOB
SIBIISICTCS:

IUTAHOBOCTh B OpraHU3aluyu y4eOHOH paboThl;

CEpbE3HOE OTHOIIECHNE K U3YUYEHUIO MaTepHaa;

IIOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHSTHS CTYAEHT TOJKEH NIPUXOUTh, IMEsl 3HAHUS 110 YK€ U3ydSHHOMY MaTepHaiy.

10. Mepeyennb MHPOPMAMOHHBIX TEXHOJIOTHii, HCMOJIb3yeMbIX PH OCYLIECTBJIEHHH
00pa30BaTeIbLHOIO MPoIlecca 1Mo JUCIUTLINHE.

10.1. UndopManoHHbIe TEXHOJIOTHH.

B yueGHOM mpoliecce 1Mo JaHHON AUCLUIUIMHE MPEyCMOTPEHO HCIOJIb30BaHHe HH(pOp-
MaIMOHHBIX TEXHOJIOTHA:

YTEHHE JIEKIUI C UCIIOJIb30BAHUEM CIIalI-TIPE3CHTALINN;

B3auMo/eiicTBue ¢ oOydaromumucs nocpeacrsom SMOC.

10.2. IIporpammHoe obecneyeHue.
Jlnis mpoBeeHUs 3aHSATHUI UMEIOTCS MePCOHATbHBIE KOMIBIOTEPHI ¢ MPOTPAMMHBIM 00ec-
IICYCHHUEM:
- Windows,
- OpenOffice.

10.3. ba3bl 1aHHBIX U HHGOPMANIMOHHBbIE CIPABOYHBIE CHCTEMBI.

1. http://prometeus.nse.ru — 6aza I'TTIHTE CO PAH.

2. http://borovic.ru - 6a3a narenros Poccun.

3. http://1.fips.ru/wps/portal/Reqister - dexepanbHbIi HHCTHTYT MPOMBIIIICHHON CO0-
CTBCHHOCTH

4. http://google/com/patent- 6a3a marenros CIIIA.

5. http://freepatentsonline.com- 6a3a marenros CIIIA.
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http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/
http://fcior.edu.ru/search.page?phrase
http://www.ibooks.ru/
http://prometeus.nse.ru/
http://borovic.ru/
http://1.fips.ru/wps/portal/Register
http://googl/com/patent
http://freepatentsonline.com/

6. http://patentmatie.com/welcome - 6a3a marenros CILLA.

7. http://patika.ru/Epasenet_patentnie_poisk.html - esponeiickas 6a3a maTeHTOB.

8. http://gost-load.ru- 6aza I'OCTos.

9. http://worlddofaut.ru/index.php - 6aza 'OCTos.

10. http://elibrary.ru — Poccuiickast morckoBasi CHCTEMa HAy4YHbBIX MyOJINKAIIUH.

11. http://springer.com — aHII0S3bIYHAS TIOUCKOBAs CHCTEMA HAYYHBIX TYOIHKAIHIA.
12. http://dissforall.com — 6a3a quccepranuii.

13. http://diss.rsl.ru — 6a3a aucceprarmii.

14. http://webbook.nist.gov/chemistry - NIST Standard Reference Database.

15. http://riodb.ibase.aist.go.jp/riohomee.html - 6a3a criekTpoB XUMHYECKUX COECTUHEHUIA.
16. http://markmet.ru — mapo4HuK craei.

11. MaTepuajibHO-TeXHHYeCKOe 0O0ecneyeHue OCBOeHH s TUCHMILINHBI B X0/1€ peajiu-
3alMu 00pa3oBaTeJIbHOM MPOrpaMMBbl.

Jlist mpoBeieHusT 3aHATHI B MHTEPAKTHBHON (OpMe, YTEHUs JIEKIHMHA B BHJIC IPE3CHTAINH,
JI€MOHCTpALMK BUAECO MAaTEPUAJIOB HCIIOJIb3YETCs MYyIbTUMEANHHAS TEXHHUKA.

s mpoBeieHNs MPAKTUYECKUX 3aHATUN HCIIOIb3YIOT KOMIIBIOTEPHBIN KJIACC C MEPCOHAIIb-
HBIMU KOMITBIOTEPAMHU.

Jlns npoBeneHus MacTep KJIacCoB M JEMOHCTPALMU MPAKTUYECKONW HCCIe0BaTENIbCKON pa-
00TBI HUCTIONIB3YETCA CleyIolee 000py10BaHUE:

1. Kommneke anexrpuueckux uzMepenuit Hanoctpyktyp (RLC merp E7-20, BosbT™METp
YHUBEpCAIbHBIM 37eKTpoMeTpuueckuii B72-42, xommeke usmeputenbHbld K505, ncTouHuK
KaTOpOBaHHBIX HampspKeHwi, smekrpoMeTp Keithley, reHepaTop curHaioB HU3KOYaCTOTHBIN
I'3-123, merommetp T1C-1, HCTOUYHHUK MUTAHUS TOCTOSHHOTO ToKa b5-44);

2. KomIuiekc ceKTpajibHbIX U3MEpEeHUN (ATOMHO-a0copOLMOHHBIN ciekTpomeTp MI'A-
915, ckanupyromuii nekTpoHHbI Mukpockomn Tescan Vega 3 SBH, nudpakromerp peHTreHOB-
ckuii Rigaku Smartlab, criekrpodoromerper CD-46, CD-56, ciekrpokonopumerp TKA-BJ, sip-
komep PITU-VXJI4, nasepubiii Mukpoananuzarop LMA -10, UK-mukpockor co cnekTpodoTo-
metpoMm Nicolet FT-IR, cnekrpodayopumerp AvaSpec-3648, uccienoBaTenbCKUi paHoOMETp
IL1700, mukpockorn JtoMuHeceHTHbIH JIIOMAM);

3. Kommnekce ontudeckux usmepenuit (15 meramnorpadpuuecknx Mukpockonos MUM-4,
MUM-6, MUM-8, yHuBepcaibHblil nW3MepuTenbHbl Mukpockon YWM-21, pedpakromerp
NPD-23, 2 munepanoruueckux Mukpockorna MUH-8, 2 mukporsepaomepa [IMT-3,)

4 YcTaHOBKA MOJIEKYJISIDHOTO HacJlauBaHMS,

5.YcTaHoBKa U3MepeHHs MOJSPHON M HEMOJSPHOM COCTaBISAIOIIMX CBOOOIHOMN MOBEpX-
HOCTHOW DHEPIuy;

6. AHanmu3aTop pa3Mepa YacTull;

7. Aunatometp kBapuessiii JIKB-4,

8. Poraunonnslii Buckozumetp «Rheotest»,

9. Ipecca CarlZeisse Jena ycunuem 10 u 30 T.;

10. /IBe ynpTpa3zBykoBbie BanHa Y3V - 0.25;

11. Becs! anekTpoHHble aHanuTuueckne ALC-210d4, 31ekTpoHHbBIE TEXHUYECKHE
ET-300;

12. Becnl mexannueckue BHII, BKJI-500M, BJIP-200, WA-21,

13. Tpu 6oxca 7BI11-OC;

14. Bakyymusle cymmibHble mkadsr SPT-200,

15. Bnexrponeun tadopatopasie SNOL 6,7/1300, POM 24/87, MIT-2YM wu np. ¢ pabo-
ueii Temnepatypoii 10 1600°C;

16. TepMOMeTpBI, TEPMOTIAPHI;

17. buguctunnsarops! crexiasiHabie BC, nuctunnstopst J[3-4,

18. Maraurnble Memanku MM-5;
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http://diss.rsl.ru/
http://webbook.nist.gov/chemistry
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http://markmet.ru/

19.CrexnsHHas nmocyna: KoaObl, MEpHbIE HMWIMHIPHI, BOJOCTPYHHBIN HAcOC, XOIOIUIb-
HUK, yanku [letpu, konba bynsena, Boponka broxuepa.

12. Oco0eHHOCTH OCBOEHMS TMCHUILIMHBI HHBAJIMIAMH U JUIAMHA C OTPAHMYEHHbI-
MU BO3MOKHOCTSAMH 310POBbSI.

Jljis UHBaNMUAOB U JIUI] C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMU yueOHbBIE MTPOLIECC OCYIIECTB-
asiercst B cooTBeTcTBHU ¢ [lonoskeHneM 06 opranuzanuu yueOHOTo mporecca ais 00yueHHs HH-
BAJIUJIOB M JIUI] C OIPaHUYEHHBIMH BO3MOKHOCTAMH 310poBbsi CIIOI' TU(TY), yTBepkIeHHBIM
pexTopom 28.08.2014.
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ITpunoxenue No 1
K paboueii mporpaMme JTUCIUILTHHBI

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUs POMEKYTOUYHOI aTTecTaluu 1o
aucuuinae «MarepuanoBeeHue U TEXHOJIOTHH COBPEeMEHHbIX
U NepCHneKTHBHBIX MAaTEPHAJIOB

1. IlepeuyeHb KOMIIETEHU M U ITANOB UX (POPMHUPOBAHMSI.

Unnexe Oran
ConeprxaHue
KOMIICTEHLINHA (dbopMHupOBaHUS
I1K-3 Cnoco0eH ocylecTBJISATh AHAJM3 HOBBIX TEXHOJIOTH A IIPOMEKYTOYHBIN

NPOU3BOJICTBA U pa3padaTbIBaTh PpeKOMEHAAMH 10 CO-
CTaBy M cnoco6aM 00padOTKH KOHCTPYKIIMOHHBIX, HH-
CTPYMEHTAJbHBIX, KOMIIO3ULMOHHBIX H MHBIX MaTepHa-
JIOB /1J1l YCTIeIIHOW KOHKYPeHIMM HA PbIHKe Wei U Tex-
HOJIOT M.
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2. lloka3aTe/iu U KPUTEPHHU OLEHMBAHNUS KOMIIETEHI[UI HA Pa3JIMYHBIX 3TaNax UX (JOPMUPOBAHUS, IIKAJIA OLlEHUBAHUSA

Kon n naumenosna-
HHC WHIUKATOPa
JOCTIKEHUST KOMIIE-

[Nokazarenu copmMupoBaH-
HOCTH (JIECKPHUIITOPHI)

Kputepuit
OLIEHUBAHUS

YPOBHU COOPMHUPOBAHHOCTHU
(ommrcaHme BRIPAXKEHHOCTH IECKPHUIITOPOB)

«YIOBIIETBOPHUTEIHEHOY «XOPOIIO» «OTITUYHOY»
TCHIMH (moporoBsIii) (cpenmwmit) (BBICOKHMIT)
K-3.3 3naer o0myo knaccuduka- | OTBeTsl Ha BONpOCH! K 9K- | Mmeer mpencraBnenue 06 | Cnocoden ycraHoBuTH | CriocoOeH BBIOpATh THIT
IIpoBenenue cpas- | MIO COBPEMEHHBIX M mep- | 3ameHy Nel-8, 15, 17, 22, | ocHOBHBIX BHMJaX COBpE- | B3aMMOCBSI3b ~ MEXKJy | MaTepUaoB ¢ Tpebye-
HUTEIIFHOTO aHaJH- | CIEKTHBHBIX  KOHCTPYKIHU- | 24-26 MEHHBIX M TEPCIEKTUB- | BiaMM MaTepHaIoB U | MBIMM  CBOWCTBAMH H

32 (QYHKIHOHANb- | OHHBIX, MHCTPYMEHTAIBHBIX HBIX  (DYHKIMOHAIBHBIX | px KOHKDETHBIMH | XapaKTePHCTHKAMH.
HBIX HaHoOMarepua- | 1 (YHKIUOHAIBLHBIX HaHO- MaTepualoB U TPYNNAX | cpoifcTBAMU
JIOB MEXIY COOOM. MaTepHajoB, UX CBOWCTB U UX CBOMCTB M XapaKTepu-

xapakrepuctuk (3H-1). CTHK.

3HaeT ocHOBHBIE (hakTophl, | OTBETHI Ha BOMPOCH K 3K- | Mmeer mpencraBnenue o6 | Crocoben mnpoananu- | CiocoOeH  MpOTHO3M-

OKa3bIBAIOIIMX BJIHUAHUC Ha

XapaKTePUCTHKH  (YHKITHO-
HaJIBbHBIX ~HAaHOMAaTEPUAaJIOB
(3H-2).

3ameny Ne 3-9, 12-14, 19

OCHOBHBIX ¢axTopax,
BIHMSAIONINX Ha XapakTe-
PHCTHKH MaTEpHAJIOB.

3UpOBaTh BaKHEWIINE
(akTophl, CIOCOOHBIC
OKa3aTh BIUSHHE Ha
CBOWMCTBA KOHKPETHO-
ro Marepuaa.

poBaTh BIMSHHUE pa3-
JTUYHBIX (HaKTOPOB Ha
CBOMCTBa KOHKPETHBIX
MaTepuasoB.

Ymeer npuMeHATh Ha IIpak-
TUKE Ba)KHEWUIIHNE CIIOCOOBI
MOJTyYEHHS] U MCCIEA0BaHU
BAKHEHUIINX COBPEMEHHBIX
U IEpPCHEKTHBHBIX  KOH-
CTPYKLMOHHBIX, HUHCTPY-
MEHTAIBHBIX M (QYHKIHO-
HaJbHBIX  HaHOMAaTEPHAJIO

(V-1).

OTBeTHI Ha BOIMIPOCHI K IK-
3ameny Ne 4-8, 10, 11, 16-
18, 23

OT4YeThl O BBHITOJIHEHUU
3aJlaHUM Ha MPAKTUYECKUX
3aHATHUAX

Nwmeet npeacrasienne 06
OCHOBHBIX CIIOCO0ax II0-
JTyYeHHSI U UCCIIeIOBAHHS
BOKHEHIINX KJIACCOB Ma-
TEpUaNoB.

CriocobeH  BBIOMpATh
CIIOCOOBI  MCCIIEI0BA-
HUS U TOJyYEHHs Ma-
TEpHUaJIOB.

CriocobeH BbIOWpaTh M
IIPUMEHATh Ha IPAKTU-
K€ ONTHUMAJbHbIC CIIO-
COOBI TIOJTyYCHHST MaTe-
pHaJIOB.
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YMmeer BbIOHpaTh Marepua-
JIBI JUTSE KOHKPETHBIX TEXHO-
JIOTHYECKHX 3a/ad U TpuMe-
uennii (Y-2).

OTBeThI HA BOMPOCHI K IK-
3ameny Ne 4-8, 15-18, 20,
23.

OTueTh! 0 BBIIOIHEHUN
3aJaHHUi Ha IPAKTHYECKUX
3aHATHUIX.

Hmeer npexacrasienne 00
OCHOBHBIX obacTax
IPUMEHEHHUSI COBPEMCH-
HBIX MaTepPHAJIOB.

CriocobeH  BbIOMpATh
TPYNITBI  MaTEPHAIOB
IS 3aJaHHbBIX 00JIa-
CTeH PUMEHEHHUSL.

CrocobeH  caMocTosI-
TETLHO BBIOMpPATH Ma-
TEepHaIbl C ONTHMAJb-
HBIMH CBOMCTBaMH JUISI
KOHKPETHBIX TEXHOJIO-
TUYECKHX 3a7ad U TpH-
MEHEHHIA.

Bnaneer HaBbikamu 00pa-
OOTKM  KOHCTPYKIIMOHHBIX,
MHCTPYMEHTAJIbHBIX u
(YHKIHOHAIBHBIX HAaHOMa-
tepuaion (H-1).

OTBeTHI Ha BOIIPOCHI K IK-
3ameny Ne

4-10, 15, 16, 18, 19-21, 23.

OT4eThI O BBIITOJIHEHUHT
3aJ]aHUI HA MIPAKTUYECKUX
3aHATHAX.

Nwmeer mpexncrasiieHue o

METOoIaX 00paboTkn
KOHCTPYKIMOHHBIX, HWH-
CTPYMEHTAJIbHBIX u

(YHKUMOHAIBHBIX MaTe-
pHaoB.

JeMoHncTpupyer cro-
cOOHOCTh K TIPUMEHE-
HHUIO OTIENBHBIX Me-
TOJIOB 00paboTKH
KOHCTPYKIMOHHBIX,
MHCTPYMCHTAIBHBIX U
(YHKIMOHAIBHBIX Ma-
TEpHUaJoB.

CnocobeH  camocTos-
TEThHO BBIOMPATH TEX-
HOJIOTHIO  00paboTKH
KOHCTPYKIIOHHBIX,
WHCTPYMCHTAILHBIX |
(hyHKIIMOHATBHBIX Ma-
TEPUATIOB HUCXOIS U3
KOHKPETHBIX TEXHOJIO-
TMYECKUX 3a/1ad.
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[xana ouenuBanus coorBercTByeT CTO CIIGI TU(TYVY):

[To muCHUIUIMHE MPOMEKYTOYHAS aTTECTAIUs MPOBOAUTCS B opMme 3k3ameHa. Jlis mo-
JTy4eHUS DK3aMEHA JIOJDKEH OBITh JOCTUTHYT «IIOPOTOBBIN» YPOBEHb COPMUPOBAHHOCTH KOM-
IETCHIIN.

3. TunoBble KOHTPOJILHBbIE 3aaHUS JJISI IPOBEAECHUS IPOMEKYTOUHON aTTecTAluM

a) Bonpochl 1151 O1leHKH 3HAHUI, yMeHHIl U HABBIKOB, C()OPMUPOBAHHBIX y CTYy/JEH-
Ta no komnerenuuu IK-3:

1. IIpouHoCTb, TBEPAOCTD, MJIACTUUHOCTD — OINPEAEIEHUE, METOABl UCIIBITAHUN, €TUHULIbI
n3MepeHus. CoBpeMeHHbIE MaTepUabl, XapaKTEPU3YIOIINEC HAMIIyYIIUMU [I0Ka3aTCIIAMH.

2. BrnusgHue THNa XMMHUYECKOH CBSI3M M MHKPOCTPYKTYpPHI Marepuana Ha ero (hu3HuKo-

MEXAHUYECKUE CBOMCTBA — IIPOYHOCTH, TBEPAOCTD, INIACTUYHOCTD.

3. Metoas! ynydmeHus: GU3NKO-MEXaHUYECKUX XapPaKTEPUCTUK MaTepuanoB. Tepmmuue-
CKasi, XUMHUKO-TEpMHUYECKasi, TepMOMEXaHu4eckass o0paboTKka — peXHUMBI, yCJIOBHUS, JOCTUTae-
MBbI€ [TOKA3aTENH.

4. JInpneKTpUKU — OCHOBHBIE XapaKTEPUCTHKHU (AUAIEKTpUUYECKasl NPOHULAEMOCTh, AU-
AIIEKTPUUYECKUE TOTEPH, TPOOMBHOE HANPSHKEHUE) M UX 3aBHCUMOCTH OT COCTaBa, MUKPOCTPYK-
Typbl U BHEIIHUX YCIOBMH; TPaJIULMOHHBIE, HOBBIE U IEPCIEKTUBHBIE MATEPHAJIbI, METO/BI I10-
Jy4EHUS U YIIy4llEeHUS] XapaKTEPUCTUK, OCHOBHbIE 00JIACTH PUMEHEHUS.

5. IlonynpoBOAHUKM — OCHOBHBIE XapaKTEPUCTUKH (IIMPHUHA 3APEIIEHHON 30HbI, THUI
IIPOBOAMMOCTH) U UX 3aBUCUMOCTb OT COCTaBa, MUKPOCTPYKTYpbl U BHELIHUX YCJIOBMI; Tpaau-
LIMOHHBIE, HOBBIE U NIEPCIIEKTUBHBIE MATEPHAJIbI, METObI IIOJyUEHUS U YIy4LICHUs XapaKTepu-
CTHK, OCHOBHBIE 00J1aCTH IPUMEHEHHUSI.

6. IIpoBOIHUKN — OCHOBHBIE XapaKTEPUCTHKH (3JEKTPONPOBOAHOCTb, CONPOTUBIICHUE) U
UX 3aBUCUMOCTb OT COCTaBa, MUKPOCTPYKTYPhl U BHEUIHUX YCJIOBHIl; TPaJIULIMOHHbIE, HOBBIE U
HEPCHEKTUBHBIE MAaTEPUaIIbl, METObl MOJTYUYEHHUS M YIYUIICHUS XapaKTEPUCTUK, OCHOBHbBIE 00-
JaCTU MPUMEHEHHUSL.

7. CBepXIPOBOJHUKN — MPUPOAA SIBICHUS CBEPXIPOBOAMMOCTH, OCHOBHBIE XapaKTEPH-
CTHKH (TemrepaTypa Iepexo/a B CBEPXIIPOBO/ISIIEE COCTOSHUE, BEIMUMHA KPUTHUYECKOIO TOKa B
OTCYTCTBUE BHEILIHEroO I0JIs, IUIOTHOCTh KPUTHUYECKOTO0 TOKA BO BHEUIHEM MAarHMTHOM IIOJ€) U
UX 3aBUCUMOCTb OT COCTaBa, MUKPOCTPYKTYpPHI U BHEIIHUX YCIOBHIl; CBEPXIIPOBOAUMOCTH Me-
TaJJIOB IIPH CBEPXHU3KUX TEMIIEpaTypax; BBICOKOTEMIIEPATypHbIE CBEPXIPOBOAHUKUA — OCHOB-
HBI€ MIPEICTAaBUTENN, METO/IbI ITOJIYYEHHUS U YIYUIICHNUS XapaKTePUCTHUK, 00JIaCTH MPUMEHEHUS.

8. Knaccudukanus marepuanoB 1Mo MarHUTHBIM cBOMcTBaM. /lMa- M mapaMarHeTHKH.
MaruutoTBep/ible U MarHuTomsrkue Martepuainsl. Deppo-, deppu-, aHTH)EppPOMArHETUKHU.
OCOOEHHOCTH CTPYKTYpBl M 3JIEKTPOHHOI'O CTPOCHMS MarHMTOYIOPSIOYEHHBIX MaTepHasoB.
OcHOBHBIE XapaKTEPUCTUKN MarHUTOYHOPSAOYEHHBIX MaTEepHUaIoB (HAMarHH4YeHHOCTb, MarHUT-
Hasi BOCIIPUMMYHMBOCTh, KOIPIUTUBHAS cuiia, Temiieparypa Kropu). Baxkneiue npeacraButenu
MarHeTUKOB Pa3IMYHbIX TUIOB, 00JACTH UX MPUMEHEHUS, HOBbIE U EPCIIEKTUBHBIE MaTEpUAIIbI.

9. OcHoBHBIE BUIBI HOTOAIPPEKTOB, UX CBSI3b CO CTPYKTYPOH U CTPOEHHEM BEIIECTBA.

10. ®oto-, 31eKTpO-, TEPMO-, PaANO- U KAaTOAOTIOMUHOPOPHI — PUIUKO-XUMUYECKHE Me-
XaHU3MbI JTIOMUHECLICHIIMH, CIIEKTPaIbHO-IPKOCTHBIE XapAKTEPUCTUKN, COBPEMEHHBIE MaTepHa-
JIbl, METOIbI UX TOIYYEHHUS], TOIXO/IbI K YIYUILIEHUIO XapaKTePUCTUK, 00JIaCTH MPUMEHEHHUS.

11. CBeTo(uAbTPHI, CBETOANO/BI, CBETOUYBCTBUTENBHBIE U CBETOBO3BPALIAIONINE MaTe-
pHalibl - MPUHIMIBI ASHCTBUS, BaKHEHIIINE MTPEICTaBUTENH, METO bl MOJTYUYEHUS, HCCIIEI0BaHNUS
U MOJM(PUIIMPOBAHUS, pa3padOTKa HOBBIX MaTepHAIIOB, MOJXOAbI K YAYUIIEHUIO XapaKTepUCTUK,
o0yacTu MpUMEHEHHUS.

12. XuMuueckas U JIEKTPOXUMHUYECKasi KOPPO3Usl — OCHOBHBIE MEXAHNU3MBI, KOPPO3HUOH-
HO-aKTUBHBIE CPEIbl, BUABI Pa3pyILIEHUH, MPSIMOIl U KOCBEHHBIH yIiepo.

13. BHyTpeHHUEe, BHEIIHUE U TEXHOJOTHUYECKUE (PaKTOPbI, BIUSAIOIINE HA HHTEHCUBHOCTb
koppo3uu. IlaccuBanus MeTannoB, 00pa3oBaHUE 3AIIMTHBIX IUIEHOK M3 MPOJYKTOB KOPPO3HUHU.
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IToka3aTenu KOPpPO3HMOHHOM CTOMKOCTH. MeTOAbl MCHBITAHHWS MAaTe€pUaloB Ha KOPPO3UOHHYIO
CTOUKOCT.

14. Metoap! 3alUThl OT KOPPO3UHU — 3alllMTa Ha CTAJUM IIPOEKTUPOBAHUS, BO3/IEHCTBUE
Ha MaTepHall ¢ LEJIbI0 MOBBIIIEHUS €r0 KOPPO3UOHHONW CTOMKOCTH, BO3/IEHCTBHE HA KOPPO3UOH-
HYIO CpeAly € LIEJIbI0 CHU)KEHUS €€ KOPPO3UOHHOTO JIEHCTBUS, JIEKTPOXUMUYECKas 3aiura (Ipo-
TEKTOpHasl, KaToJ{Hasl, AaHOJHAs).

15. CoBpemeHHbIE KOPPO3HOHHOCTOHKHE MaTepHalibl — KIACCU(PHUKAIHS, PEICTaBUTE-
71, 00J1aCTH IPUMEHEHHUSL.

16. BbICOKOYHCTBIE BEIIECTBA M MAaTEPHAIIbl - KBATU(UKALUS IO CTETIEHH YUCTOTHI, CIO-
COOBI IIOJTY4EHUs, BIMSHUE CTEIIEHN YUCTOThI HA CBOICTBA BEILIECTB.

17. OcHoBHBIE TUIIBI KOMIIO3ULIMOHHBIX MaTe€pHaoB, OOII1E OCOOEHHOCTH UX CBOMCTB U
crenuduaeckue 00JaCTH MPUMECHEHUS.

18. MeTobl OJIy4eHHUs] KOMITIO3UIIMOHHBIX MaTepUasoB.

19. Mexda3Hble B3aUMOJCHCTBUS B KOMIO3ULIMOHHBIX MaTepHalaX — MEXaHU3Mbl, BIMS-
HHUE COCTaBa KOMITIOHEHTOB, pa3Mepa W (pOpMbI YaCTHUIl HAMOJHUTENS M (PYHKIMOHAIBHOTO CO-
CTaBa €ro MOBEPXHOCTH.

20. HaHOKOMITO3UTBI — OCHOBHBIE THIIBI, CIIOCOOBI TIOJIYYEHHS M 0COOBIE CBOMCTBA.

21. Pa3mepHbie 3¢p(peKThl B HAHOCTPYKTYPHUPOBAHHBIX cUcTeMax. [IpuunHa 3aBUCUMOCTH
CBOICTB BEIlIECTBA OT pa3Mepa CTPYKTYPHBIX 3JIEMEHTOB IPHU MEPEXo]e K HAaHOMETPOBBIM pas-
Mepam.

22. Knaccudukanus HaHOMaTepHUaaoB U HAHOCTPYKTYPUPOBAHHBIX CHCTEM.

23. MeTo/ibl MOJIy4YEHHsI U UCCIIEJOBaHUS HAaHOMATEepHUaIoB, HAHOPAa3MEPHbBIX (PyHKIHO-
HaJIbHBIX CJIOEB U MOKPBITHH.

24. OCHOBHBIE XapaKTEPUCTHUKU HAHOMATEpHAJIOB, MOAXOJbI K MX yinyuuieHuto. CoBpe-
MEHHbBIE U TIEPCIEKTUBHBIE 00JIACTH MPUMEHEHUSI HAHOMAaTEPUaJoB.

25. OcHOBHBIE 3Talbl pa3BUTUS HAHOTEXHOJIOTUH.

26. OcHOBHBIE MPUHIIMITEI TEOPHH (PAKTATIOB U €€ MPUMEHEHHUE MpH pa3padoTKe HaHO-
MaTepHaJIOB U HAHOCTPYKTYPUPOBAHHBIX CUCTEM.

4. MeToanuecknue MaTepuajibl JJIs ONpeesieHUs] MPOlUeAypP OLEHHBAHUS 3HAHMIA,
YMeHU# U HABBIKOB, XapaKTePHU3YOIIUX ITanbl GOPMUPOBAHNUS KOMIIETEHIIHIA.

[TpomexyTouHas aTTecTalys Mo JUCIUILUINHE TPOBOAUTCS B COOTBETCTBUH C TPEOOBAHU-
amu CTO CIIGI'TU(TY) 016-2015. KC YKB. [opsiiok opraHu3anuu U MPOBEJCHUS 3a4€TOB U
HK3aMEHOB.
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