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PABOYASA NPOrPAMMA YYEBHOWU OUCLUUMNNUHDI

b1.B./1B.04.01 KoHTpOJIb M 3KCIIEPTH3A NPOAYKIHMHA
NPOM3BOICTBA HAHOMATEPHAIOB

1. Koa n HaumeHoBaHMe HanpaBneHusa nogrotoBku/cneunanbHocTU: 04.03.02 Xumuns,
du13MKa 1 MexaHuka matepmanoB

2. NMpodunb noaroToBku/cneymnanmsauma: matepmanosegeHme n NHOYCTpus HaHOCUCTEM
3. KBanudmkaumusa BbinyckHUKa: 6akanasp

4. dopma oby4eHUs: oyHas

5. Kachegpa, oTBevaroLwas 3a peanmsaumio AUCUUNINNHDbI: Kadedpa maTepunanoBegeHnsa u

WHAYCTPUN HAHOCUCTEM

6. CoctaButenu nporpammbli: KoctprokoB Buktop degopoBud, JOKTOP XMMUYECKUX HaYK,
AOUEHT

7. PekomeHaoBaHa: Hay4HO-METOONYECKMM COBETOM XMMUYECKOro hakynbTeTa, NpoTOKON
Ne3 ot 19.04.2022

ommMemku o MpodrieHUU 8HOCSMCS 8PYYHYIO)

8. YuebHbIn roa: 2024-2025 CemecTp(bl): 6



9.llenu n 3apaum y4eO6HON ANCLUNIIUHDI:

Lenb: doopmmnpoBaHme npodeccrmoHarnbHbiX KOMNETEHLMA, HEODX0ANMBIX ANA peannsaumm
obuenpodeccnoHanbHON, NPOM3BOLCTBEHHON U HAY4YHO-UCCEA0BaTENbCKON AEATENbHOCTHU

3apauun: npuobpeTeHne CTyaeHTamMn B paMkax OCBOEHMS maTepuana 3HaHUin MeToAoB aHanm3a
mMaTepuarioB U HaHOMaTepuanoB; OCBOEHME CNPaBOYHONM NUTEpaTYpbl U NEPUOONYECKNX
N34aHui No TemaTuke AUCUMNINHDBI; BbipaboTka HaBbIKOB MPUMEHEHWSI NOMYYEHHbIX 3HAHWI
npu aKcnepTn3e maTepuanos 1 HaHOMaTepuanos.

10. MecTo yuyebHOM ancumnnuHbl B cTpyktype OOI:
Bb1. YacTtb, dbopmupyemas y4acTHMKaMm obpasoBaTesibHbIX OTHOLLEHUN.

[na ycnewHoro OCBOEHWUS OaHHOW AUCLMNIIMHLI, CTYOEHT OOSDKEH npeaBapuUTernbHO
n3yunTb cnegylowme gucumnnuHel: Matematuka; ®dusuka; Obwaa v HeopraHU4eckas XUMUS.
[aHHas gucuunnuHa  49BRgeTcs  NpefwecTByowen  Ang  cregyowmx  AUCUUNINH:
HaHoMaTepwuarnbl, HQHOTEXHOJTOMN.

11. MnaHupyemMble pe3ynbTaTbl OOy4YeHUst MO AUCUUNNMHe/MOAyNIO (3HAHUA, YMEeHUs,
HaBblKK), COOTHECEHHbIe C NNaHUpPyeMbIMU pe3yribTaTaMU OCBOeHUs o6pa3oBaTesibHOM
nporpaMmmbl (KOMNeTEHLUMAMMU) U UHOUKATOPaMU UX OOCTUXKEHUA:

Kog HasBaHue Koa(br) WnaukaTop(bl) MnaHnpyemble pesynbTaTtbl 00y4eHns
KoMneTeHuuu1
MK-4 | CnocobeH npoeoguTb | MK-4.1 | BeinonHsieT 3HaTb: cTaHOapTHble TexHosormyeckme
aHanus Cblpbsi " cTaHgapTHble onepaumm  Ona  xapakrepusauumm  CbIpbS,
KOMTMOHEHTOB, TEXHOMOrM4yeckne | NPOMEXYTOMHOM U KOHEYHOW  npoayKuum
atTecTaumio onepauun ons nponsBoacTBa MaTepunarnos;
NpOV3BOAUMbIX Xapaktepusaumm | ymeThb: BbINOSNHATb cTaHOgapTHble
MaTepuanos no Cblpbs, TEeXHoMnornyeckue onepauum ans
CTPYKTYype n NPOMEXYTOYHOMN Xapaktepusaumm  Cbipbsi, MPOMEXYTOYHON U
cBonCTBam N KOHEYHOoM KOHEYHOoM npoayKLuunn npon3soacTaa
npoAyKunmn MaTepuanos;
npovs3BoacTBa BNnageTb: HaBblkaMy BbIMOSTHEHUA CTaH4APTHbIX
MaTepunanos TEXHOMNOrMYecKnx onepauui ans
Xapaktepusaumm  Cblpbsi, MPOMEXYTOYHON U
KOHEYHOW npoayKunm npousBoacTBa
MaTepuanos;.
MK-4.2 | CoctaBnsiet 3HaTb: OCHOBHble TpeboBaHusl, NpeabsBnsieMble
NPOTOKONbI K npoTokonam aTTectauum mMaTepuanos W
atTecTauuu oT4yeTaMm O BbINOJIHEHHOW paboTe;
MaTepuanos u yMeTb: MPOTOKOMbl aTtTectaumMmM Martepuanos U
OT4YeThbl O OTYEThl O BbINOMHEHHON paboTe B COOTBETCTBUM
BbINMOSTHEHHOM C 3agaHHoOn hopmow;
paboTe B BNnageTb: HaBblkaMWM COCTaBMEHMSI MPOTOKOIIOB
COOTBETCTBMU C atTecTauum  maTepuanoB K OTYeTOB O
3aaHHOMN BbINOSTHEHHOW paboTe;.
dopmon
MK-5 | CnocobeH BbIGupatb | K-5.1 | Bbibupaet 3HaTb: TEeXHW4eckne cpeacrtea W MeToabl
TexHU4yeckne cpeacrea TexHuyeckune UCNbITaHMN HaHOMaTepUanos;
U MeTodbl UCMbITaHWUR cpeacTea v yMeTb: MNPUMEHATb TexHU4eckue cpeactesa U
MaTepuanos ans MeToabl MeToAbl UCNbITAHU HAHOMaTepuanos;
peLueHuns UCNbITaHUN Bnagetb: HaBbIKaMu ncnonb3oBaHnA
TEXHOMOrMyecKnx TEXHUYECKMX cpeactsa M METOOOB MCMbITaHUS
3agad, NoCTaBMEHHbIX HaHoMaTepuanos,;.
cneunanuctom 6Gornee
BbICOKOW
KBanudmkaumm
MK-5.2 | MNMogrotaBnuBaeT | 3HaTb: OCHOBHble TpeboBaHMA K NOAroTOBKE
00BbEKTHI HaHoMaTepuanos K UCMbITAHUSAM;




ncnbiTaHUM n
COOTBETCTBYIOLLE
e obopyaoBaHue

YMETb: noarotaBnmMBatb HaHOMatepuanbl K
ncnblTaHNAM Cc ncnosib3oBaHMem
COOTBETCTBYHOLLEIO 060py/:|,OBaH|/|;|;
BnageTb: HaBblKaM¥n
HaHoMaTepuarnoB K UCMbITaHNAM;.

noaroToBKu

MK-5.3

OdopmnsieT
Heobxoaumyto
OOKYMeHTauuo B
COOTBETCTBMU C
nmetoLwmmmncs
TpeboBaHUsIMU

3HaTb: OCHOBHbIE Tpe6OBaHVIF| K O(*)OpMJ'IeHI/IIO

AOOKyMeHTauunun no ntoram MCNbITaHUN
HaHOMaTepunanos;
YMETb!: nogrotaenuBaTtbe  OOKYyMeHTauuko no

nToram UcnbITaHUin HaHOMaTepunanos;
BnageTb: HaBblkaMW NOArOTOBKM AOOKYMEHTaLUun
no uToram UcnbiTaHUn HaHoOMaTepunaros;

12. O6bem gucumunnuHbI B 3a4eTHbIX eanHuuax/yac — 3/72

dopma NpoMexyTOYHOW aTTecTaumm — 3a4er.

13. TpyaoemkocTb No BuAgam y4ebHon paboTbl

Bug yuebHoun paboThl

TpyooemkocTb

Bcero

Mo cemecTpam

Ne cemecTpa

Ne cemecTpa
3

KoHTakTHasa pabota

B TOM 4vucne:

neKkumm

36

36

npakTuyeckme

36

36

nabopartopHble

KypcoBas paboTta

CamocTosiTensHas paboTa

36

36

M pOMeEXyTo4Hada atTectauunsa

WToro:

108

108

13.1. CopepxxaHue AUCUUNINMUHBI

Peannsauusa
pasgena

HanmeHoBaHue
pasgena
ONCUMNIIHBI

CopepxaHuve pasaena aucuunivHbl

OVCUMNITUHBI C
NOMOLLbIO
OHManH-Kypca,
QYMK

1. Nekunn

HaHomatepuan
bl.
Knaccudmkaum
S U TUMbI
CTPYKTYP.
CeoiicTtBa
HaHoMmaTepuan
OB.

TepmuHonorna. OCHOBHble 3Tanbl  PasBUTUA  HAHOTEXHOMOIMUNA.
OcHoBbl  knaccudpmkauum  HaHomatepuanoB. OCHOBHblE  TUMbl
CTPYKTYp HaHomaTepmanoB. OcobeHHOCTM noBeAeHns OOBbEeKToB
HaHomupa. Mogxoabl «CBEPXY-BHU3» U «CHU3Y-BBEPX» K MONYYEHUIO
HaHomaTepuaros. Mpumepsbl HaHomaTepuaros. PasmepHbie
3aBMCMMOCTH CBOWCTB HaHOMaTepuWanos. CrtpykTypa
HaHoMaTepuarnoB. XapakTepuCcTUKM AUCNEPCHOCTU HaHOMaTepuaros.
lMoBepxHOCTb, rpaHuLbl, mopdornorus HaHomaTepunaros.
MexaHun4yeckue, dumsnueckme " XMMUYECKMecBONCTBa
HaHoMaTepuarnos.

Cnoco0bbl

TexHonorns opMoBaHMA u3genuin n3 HaHonopolwwkoB. Metogbl c




nony4exHusi NCronb30BaHMEM amopdumsauuu. TexHonornyeckme OCHOBBbI

06BbEMHBIX nonyvyeHue HaHoMartepuarnoB C WCMNOMNb30BaHWMEM WHTEHCUBHOM

(H):HomaTepman nnactuyeckon gedopmaumm. Metogpl nonydeHnss HAHOMaTepManos C
NCNONb30BaHNEM MOPOLLKOBON METaNNypruu.

Cnocobbl

nonydeHns TexHonornmn, OCHoBaHHbIE Havq)msmqecmx npoueccax ocaxgeHus

HaHomaTepuan | HaHOMaTepuanos u3 naposow dasbl: TEpMUYECKOE MCnapeHne

OB C mMaTepuanos, KaTOOHOE U MarHETPOHHOE pacnblfiEHNE, NOHHOE

NCMONb30BaHue | OCaXAEeHNE N MOHHOE NMaKMpoBaHWE, NOHHAst UMNaHTaUus.

M TEXHOMOrnn,
OCHOBAaHHbIX Ha
XMMUYECKNX U

BbICOKOCKOPOCTHOE rasonnaMeHHoe HanbifieHre, Nna3mMeHHoe
HanbleHve, nasepHoe NerpoBaHne 1 UMNNaHTauus, nasepHas
amopdusaumst NOBEpPXHOCTMU.

huU3anyeckmx -

npoLeccax XvMunyeckoe ocaxgeHue HaHomaTtepuanos u3 naposou  hasbl.
OcaxgeHne martepuanoB C MCNOMb30OBaHWEM Mra3mbl THEOLWero
paspsiga. CeetoBas M 3nekTpoHHas nutorpadusa. OcaxgeHue wus
pacTBopa MeTannoopraHN4eCckux COeAuMHEHUN. XuUMU4eckoe U
ANEKTPOXMMUNYECKOE OKUCMIEHNE.

KoHTponb BnusHue pasmepa 4actuy Ha 0COBEHHOCTUN X XMMUYECKUX CBOWCTB U

CocTaBa, PEaKUMOHHYI0 CMoCcOGHOCTb. PasMepHble adekTbl: TpuBManbHbIe

gﬁg’ﬂgf’b' v (M3meHeHVe TepMOAMHAMMYECKUX N KMHETUYECKUX CBOWCTB CUCTEMbI

MexaHnueckux | C YMEHbLUEHMEM pasMepa 4acTWl); WCTUHHble (KayecTBeHHble

CBOICTB npeobpasoBaHNs CBOWCTB CUCTEMbI C YBENUYEHMEM AMCNEPCHOCTK).

HaHomaTpuano | MNpuynHbI BO3HNKHOBEHUSI pa3MepHbIX 3 eKTOoB.

B BrnivsHne mopdponorumn, CTpPyKTypbl HaHOYacTWL, Ha MexaHudeckune
CBOMCTBa. BrnusiHne HaHOCTPYKTYp Ha MexaHu4eckne CBOWCTBa
HaHokomno3nToB.  OcobGeHHoCTM  yHOAMeHTanbHbIX  CBOWCTB
MarHeTMKOB B TOHKOMMEHOYHOM COCTOsiHWM. Ponb MoBepxHOCTU u
pa3mepHoro caktopa B )OPMUPOBaAHMN MArHUTHOW aHW30TPONUN.
WHTerpanbHble MeToAbl  OnpedeneHnss pasMepoB  HaHovacTuu.
CegumeHTaUMOHHbBIN aHanu3. MeToabl paccesHWs cBeTa: perneeBckoe
paccesiHue, QuHammuyeckoe paccesHue. PaccesiHne peHTreHOBCKOro
nsnyyenns. Metog Lepepa.

OnpegeneHne N KOHTPOMb 3NIEMEHTHOro, CTPYKTYPHOro U hasoBoro
coctaBa HaHomaTtepumanoB. O630p OCHOBHbIX METOAOB U CpaBHEHME
NX BO3MOXHOCTEWN.

Buonornyeckoe | MoHATME M 3a4a4M HAHOTOKCUKOMNOrMW. CTOpUSi HAHOTOKCUKOMOMUN.

Aeuncteue lMpumepbl OCTPOrO M XPOHMYECKOTO OEWCTBUS BbICOKOAMCNEPCHON

HaHoMmartepuan | npinu. OcobeHHOCTM O4ENCTBUSA YacTuL, B HAHOPa3MepHOM COCTOSAHMM.

OB OpraHbl-mMyweHn ans HaHoyacTuu. MNMpumepbl TOKCMYeCKoro 4encTems
HaHoYacTUL, MeTanmoB, YrNepoaHbIX HaHo4YacTul, MNOMMMEPHbIX
HaHovacTuy. OueHka pucka npu BO3OEWCTBUM HaHOMaTepuaros.
OrpaHnyeHus Ha ncnonb3oBaHWe HaHomaTtepuanoB. MeToabl OueHKu
GesonacHocTn HaHomaTepuanos. CpeacTBa 3awuTbl npu paboTte ¢
HaHoMaTepuanamu

2. NpakTnyeckme 3aHATUA

HaHomatepna | TepmuHonorus. OCHOBHble 3Tanbl  Pa3BUTUS  HAHOTEXHOJIOTUIA.

Nbl. OcHoBbl  knaccudukaumm  HaHomatepuanoB. OCHOBHble  TUMbI

Knaccudukal, | crpyktyp HaHomaTepuanoB. OCOBEHHOCTM MOBEAEHUs] OGBEKTOB

WA U TUNbI HaHommpa. Moaxoabl «CBEPXY-BHU3» U «CHWU3Y-BBEPX» K MOMyHeHUIo

%Tapg;gsé HaHomaTepuanos. Mpumepsl HaHomaTepuaros. PasmepHbie

HaHoMaTepnar 3aBMCMMOCTM CBOWCTB HaHOMaTepuWanos. CrtpykTypa

OB. HaHOMaTepuarnoB. XapakTepucTuku AMCNepCHOCTM HaHOMaTepuarnos.
lMoBepxHOCTb, rpaHuLbl, mMopdonorus HaHomaTepuarnos.
MexaHun4yeckue, humsunyeckme " XMMUYECKMeCcBONCTBa
HaHoMmaTepuarnos.

Cnocobwbi TexHonorns dopmMoBaHMs M3genunm M3 HaHornopowkoB. MeTogbl c

nony4exus ucnonb3oBaHMeM  amopdusaumMu.  TexXHOMornyeckme  OCHOBbI

(H)g:gmgrlexpman nofny4yeHne HaHomaTepuanos C MWCMNOMNb30BaHMEM WHTEHCMBHOW

OB nnactuyeckon gedopmaumun. MeTtoabl NonyyYyeHUs HaHomaTepuanos C
MCMNOMb30BaHWEM NOPOLLKOBOW MeTanmnypruu.

Cnocobbl

TexHonornmm, OCHoBaHHbIE Ha (PU3NYECKMX NPOLIECCaX OCaXOEHUS




nony4eHus HaHOMaTepuWarnoB M3 NapoBON asbl: TEPMUYECKOE UCNapeHne

HaHoOMarTepuan | marepuanos, KaTo4HOE U MarHETPOHHOE pacrblfieHne, MOHHOE

0B C OCaXJeHMe N MOHHOE NITaKMpoBaHUe, MOHHas UMNNaHTauus.

WCNOMBb3OBAHN | By, coK0CKOPOCTHOE ra3onnaMeHHoe HarnblneHre, Nna3mMeHHoe

$anHOJ'IOFVII7I, HanbIneHne, NasepHoe NnermpoBaHne U NMMaHTaums, nasepHas

OCHOBAHHbIX amopm3aunsi NOBEPXHOCTMU.

Ha XvmMundeckoe OCaxaeHne HaHomaTepuanoB w3 napoBon pasbl.

XUMUHECKNX N | QcaxpaeHne MaTepuarnoB C UCMOMb30BaHMEM MnasMbl TELLEero

?p”g&:gg:rx paspsga. CeetoBas u anekTtpoHHas nutorpadwud. OcaxgeHve u3
pacTBopa MeTannoopraHMyeckMx coeavHeHnn. Xumudeckoe U
ANEKTPOXMMMNYECKOE OKUCTIEHUE.

4 | KoHTpornb BnusHue pasmepa yactvy Ha 0OCOBEHHOCTM UX XUMUYECKNX CBOWCTB U
cocTaga, peakUMOHHY0 CrnocobHOCTb. PasmepHble aeKThl: TpuBManbHble
gﬁg’ﬂgi’b' " (M3MeHeHne TepMoaAMHAMMYECKUX N KMHETUYECKMX CBOWCTB CUCTEMbI
MexaHuueckux | © YMEHbLUEHWeM pa3mepa 4acTuu); WCTUHHble (KavecCTBeHHble
CBOICTB npeobpa3oBaHns CBONCTB CUCTEMbI C YBEITMYEHUEM OWUCMEPCHOCTW).
HaHomaTpuano | MNpuynHbl BO3HUKHOBEHWNS pa3mepHbIX 3d(eKToB.

B BnusHue mopdonornm, CTPyKTypbl HaHO4YacTUL, Ha MexaHudeckue
cBowcTBa. BnusiHMe HaHOCTPYKTYp Ha MexaHu4eckne CBOWCTBA
HaHokoMmnoantoB.  OcobeHHOCTM  dyHAAMeHTanbHbIX  CBOWCTB
MarHeTUKOB B TOHKOMSIEHOYHOM COCTOSHMU. Ponb MNOBEpPXHOCTU U
pa3mepHoro daktopa B OpMMpOBaHMN MarHUTHOW aHN30TPONMUN.
WHTerpanbHble MeToAdbl ONpPedeneHnss pa3MepoB  HaHOYacTUL.
CenvMeHTauUMOHHBIN aHanu3. MeToabl paccesHusi cBeTa: peneeBckoe
paccesiHue, OMHaMu4eckoe paccesiHue. PaccesHue peHTreHOBCKOro
nsnyyenus. Metog Lepepa.

OnpegeneHne M KOHTPOSb 3MEMEHTHOro, CTPYKTYPHOro nm hasoBoro
cocTtaBa HaHomaTtepuanoB. OB30p OCHOBHbIX METOAOB U CpaBHEHME
MX BO3MOXXHOCTEMN.

5 | buonornyecko | MNoHATME M 3adaun HAHOTOKCUKOMOTUW. MCTOpUS HaHOTOKCMKOIOMMMU.
€ nencteve Mpumepbl OCTPOrO U XPOHWYECKOr0 AENCTBMS BbICOKOANCMEPCHOWN
HaHomaTtepuan | neinn. OcobeHHOCTN OENCTBUSA YacTul, B HAHOPa3MepPHOM COCTOSTHUM.
OB OpraHbl-MyLweHn ansg HaHovacTuy. [NprMepbl TOKCUYECKOro 4encTBums

HaHOYaCTML, MeTanmnoB, YrnepogHblX HaHo4yacTud, MNOMMMEpPHbIX
HaHo4acTuy. OueHka pucka npu BO3AEWCTBMM HaHOMaTepuaros.
OrpaHnyeHus Ha ncnonb3oBaHMe HaHoMaTepuanoB. MeToabl OLEeHKM
fesonacHocTn HaHomatepwanoB. CpefcTtBa 3awutbl npu paboTte c
HaHoOMaTepvanamm

13.2. Tembl (pasgenbl) AUCLUNSIUHBI U BUAbI 3aHATUN

Ne Bugpbl 3aHaTUR (4acos)
h HaumeHoBaHve pa3gena CamocTodTte
n/ MpakTnye
q ONCUMMNNUHDI Jekumn ckue JlabopaTtopHble nbHas Bcero
paboTta
HaHomaTtepuansi. 4 4 4 12
1 Knaccudmkauusa n tunel
cTpykTyp. CBOncTtea
HaHoMaTepuarnos.
> Cnocobbl nony4yeHns 06bEMHbIX 6 6 6 18
HaHomaTepuvanos
Cnocobbl nonyvyeHus 8 8 8 24
HaHomaTepuarnos ¢
3 | Mcnonb3oBaHMEM TEXHOMOIM,
OCHOBAaHHbIX HA XUMUYECKUX U
du3myeckmx npoueccax
KoHTponb cocTaBa, CTPYKTypbI U 12 12 12 36
4 | PU3NKO-MEXaHNYECKNX CBOWCTB
HaHOMaTpuanos
5 | buonornyeckoe AencTeue 6 6 6 18




| HaHOMaTepuarnos | | | |

WToro: 36 36 36 108

14. MeToaM4yeckne ykasaHus Ans ob6y4aroLwmxcsi N0 0OCBOEHUIO AUCLUNIIUHbI
[ns ycnewHoro oCBoeHust AUCLUMNINHBLI, He06X0ANUMO
e N3YyYEHNE OCHOBHBIX U [JOMNOMHUTESbHbIX NUTEPaTYPHbLIX MCTOYHUKOB;
e MoAroToBKa pedyepaTos C Lenblo 6onee aetanbHOro 13yyYeHus BONpocos, paccMaTpMBaeMbIX Ha
NeKuusix;
e TEKYLMN KOHTPOIb YCreBaeMocTi B hopme YCTHOro onpoca.

15. lNepeyeHb OCHOBHOW W [OMNOSNHUTENbLHOW nUTepaTypbl, PECypCOB MWHTEPHET,
Heob6XoAUMbIX ANl OCBOEHUSI AUCLUMNIIUHbI

a) OCHOBHasi nuTepaTypa:
Ne n/n McTouYHuMK

1 lN'yceB A.W. HaHomaTepumanbl, HAaHOCTPYKTYpbl, HaHOTexHonoruu / A.W. 'yces — M.: ®PUSMATIIAT,
2009. - 416 c.
PeikoHkos [1.W. HaHomaTepuansl: / .. PeixoHkoB, B.B. JlésuHa, 3.J1. O3ngsurypu. — 2-e usg. — M.:
BVHOM. JlabopaTopus 3HaHun, 2010. — 365 c.

2

6) gononHWUTenNbHas NuTeparypa:

Ne n/n UcTouHuK
3 banosH B.M., Konimakos A.l'., AnbimoB M.., KpotoB A.M. HaHomaTtepuansl. Knaccundpukaums,
0Cc0BEHHOCTM CBOWCTB, MPUMEHEHME 1 TexHonornn nony4vexus: — M.: 2007. — 125 c.
4 Banues, P. 3. HaHOCTpyKTYypHble MaTepuanbl, NONyYeHHbIE MIHTEHCMBHOW MacTUYECKON
aedopmauneni / P. 3. Banues, . B. Anekcangpos. — M. : Jloroc, 2000. — 272 c.
5 Kobasicu, H. BBegeHune B HaHoTexHonoruto / H. Kobasicu ; nep. ¢ ain. A. B. XavyosiHa ; noa pea.
npod. JI. H. Natpukeesa. — M. : BMUHOM. Jlabopatopus 3HaHumi, 2008. — 134 ¢
6 dusunyeckme metoabl aHanusa matepuanos / 0. K. Mawkos [u ap.]. — Omck : N3g-Bo Cu6AN,
2003. - 112 c.
B)MHGOPMALIMOHHbIE 3NEKTPOHHO-06pasoBaTenbHble pecypchl (oduumnanbHble pecypcbl MHTEPHET) :
Ne n/n UcTouHuK
7 http://lwww.elibrary.ru — Hay4Has anekTpoHHas 6ubnuorexa.
8 http.//www.lib.vsu.ru — 3oHanbHas Hay4yHas 6ubnuoteka BIY.

16. MNMepeyeHb y4eOHO-MeTOANYECKOrO 06ecneYyeHns Ans caMoCToATeNIbHOM paboTbl

Ne n/n McTouHnk

17. OOpa3oBaTesfibHble TEXHONOMMU, UCNONb3yeMble MNpU peanusauum y4ebHOMU
OUCUMNNUHBbI, BKMOYaA [AOUCTAHUMOHHble obOpa3oBaTenbHble TexHonorum (OOT),
aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe oOy4eHue):

MpoBefeHne TekyLlen aTTectaumm 1 cCaMoCTOSITENbHON paboThl MO OTAENbHBLIM pasgenam AUCUUNMMHBI.

18. MaTepmanbHO-TeEXHUYECKOE obecnevyeHne ANCLUNIINHDbI:
HoyTbykK, MynbTUMeaWIAHbIA NPOEKTOP, 3KpaH

19. OueHou4HbIe cpeacTBa ANA NPOBeAEeHNA TEKYLEN N MPOMEXYTOYHON aTTecTaunum
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MopsifoK OLEHKN 0CBOEHMS 0byYatowmmMmmncs ydebHoro MaTepurana onpeaensieTcs
coaepkaHneMm crneayLwmx pasgenos ANCUMMINHGIL

HanmeHoBaHue MHankaTop(bl)
[2\1/([‘)1 pasgena aucumniuHbl KONJI';?;)GH OOCTWDKEHUS OueHouHble cpeacTea
(moayns) 4 KOMMeTeHummn
HaHomaTtepuansl. MNK-4.1
Knaccudmkauus v Tvnel MK-4.2
4| cTpykTyp. CBolicTBa MK-4 AK-5.1 Pedbepar
" | HaHOMaTepuanos. MK-5 MK-5.2
MNK-5.3
Cnocobbl nonyyeHns MK-4.1
06BbEMHBIX k.4 MK-4.2
2 | HaHOMaTepuaros I'IK:5 MK-5.1 Pecbepat
MK-5.2
MNK-5.3
Cnocobbl nony4yeHns
HaHoMaTepmarsos ¢ MK-4.1
ncnonb3oBaHMeMm MK-4.2
3. | TexHonorum, Nnk-4 MK-5.1 Pecpepar
OCHOBaHHbIX Ha MK-5 MK-5.2
XUMUYECKMX U MK-5.3
hm3nYeckmx npoweccax
KoHTponb cocTaea, MNK-4.1
CTPYKTYPbI 1 (hU3NKO- MK-4.2
4. | MexaHuueckux cBOMCTB MK-4 AK-5.1 Pedbepar
" | HaHOMaTpuanos MK-5 MK-5.2
MNK-5.3
Buonornyeckoe MK-4.1
Jencreue MK-4.2
5. | HaHOMaTepnanos HE‘; AK-5.1 Pedepat
: MK-5.2
MNK-5.3
MpomexyToyHas aTTecTaums MepeyeHb BonpocoB
dopma KOHTpOns - 3a4eT

20 TunoBble OLEHOYHbIe cCpeAcTBAa M MeToOAMYECKMEe MaTepuanbl, onpeaensiowue
npouenypbl OLleHUBaHUA

20.1 TeKywMKN KOHTPOSb yCcrneBaeMocTun

KoHTpornb ycneBaeMocTy Mo AUCLUMNIIMHE OCYLLECTBMAETCH C MOMOLLbIO CrieayoLMX OLEeHOYHbIX
cpeacTs:

Tembl pechepaToB:

TepmMunyeckoe ncnapeHve MaTepuanos.

KaTtogHoe pacnbineHne matepuanos.

MarHeTpoHHOE pacnbifieHe MaTepuarnos.

MoHHOe ocaxaeHre maTepuranos.

MoHHasa nmnnaHTauus.

BbICOKOCKOPOCTHOE ra3onnaMmeHHOe HanbineHne.
lMnasmeHHOEe HanbineHve.

JlazepHoe nermpoBaHue n UMNNaHTauus.

JlazepHas amopum3saLmsi NOBEPXHOCTW.

XvMun4yeckoe ocaxaeHue HaHomaTepuanos u3 naposow dasbl.
OcaxpgeHvne matepuarnoB C UCMOMb30BaHMEM MNNa3Mbl TIEKLLEro paspsaaa.

220N~ WN =
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12.
13.
14.
15.
16.
17.
18.
19.
20.

CeToBas 1 3reKTpoHHasi nMTorpadus.

OcaxpgeHve 13 pacTBopa MeTanoopraHNYeckMx COeaUHEHNNA.
XMUYeCKoe 1 aNeKTPOXMMUYECKOE OKUCTIEHNE.
MonekynsipHble KOMMNO3MUTBbI.

MonumepHble HAHOKOMMO3UTbI.

Crnouctble HAHOKOMMNO3UTBI.

HaHOKOMNO3nThI C CETYATOWN CTPYKTYPOW.

HaHokoMno3uTbl, coaepkalume MeTansibl U NonynpoOBOAHUKN,
HaHonopucTble maTepuans.

OnucaHume TexHonornu nposegeHus.

Pedepatbl ohopmnsaoTca B ne4atHOM (v anekTpoHom) Buge. OCHOBHbIE MONOXeHWs pedepaTa

3a4MTHIBAKOTCH Ha MPAKTUYECKNX 3aHATUAX C BO3MOXXHOCTBIO KOHCMEKTUPOBaHMSA Hanbonee CyLeCTBEHHbIX
MOMeHTOB. Bpems, oTBoagMmMoe Ha yCTHbIN Agoknag okono 20-30 MUHYT.

Tpe6oBaHM1A K BbIMOSIHEHUIO 3aAaHMUN (MNK WKanbl U KPUTEPUUN OLIEHUBaHUS).
Pedepat oueHnBaeTcsa no rmybuHe packpbiTUS TEMBbI.

20.2 NpomexyToyHaa aTrecTaums

HpomemyTquaﬂ arrecrtaunda no gucumniinHe oCcywecTBAeTCA C NOMOLbIO cnefyrLwmnx OLeHOYHbIX

cpencTs: cobecegoBaHue no Gunetam K 3aveTy.

[NepeyeHb BONPOCOB K 3a4eTy U nopsiaok popmmnposanus KMM:

©ENOO A~ WN=

Knaccudumkaums HaHomaTepuanos.

OCHOBHbIE TUMbI CTPYKTYP HAHOMaTepuMaros.

dopmmnpoBaHmMe HaHoOMaTepuanoB Mo MeXaHU3My «CHU3Y-BBEPX».
dopmmnpoBaHme HaHoOMaTepuanoB Mo MeXaHU3My «CBEPXY-BHU3.
PasmepHble 3aBUCUMOCTY CBOMCTB HAHOMaTepmarnos.

XapaKTepuCcTHK1 AUCMEPCHOCTM HAHOMaTepmaros.

MoBepXxHOCTb, rpaHuLbl, MOpdonorus HaHoMaTepmarnos.

MexaHunyeckne cBoOMCTBa HaHOMaTpPUasoB.

dusnyeckme n XumMmnyeckme CBoOMCTBa HaHOMaTpUasnoB.

XvMUYeckme CBOMCTBa HaHOMaTpuarnos.

MeToabl Nony4yeHns HAaHoMaTeprarnoB C UCMOSTb30BaHMEM MOPOLLKOBOW METanmyprum.
TexHonorusa popMoBaHUs n3genuii N3 HaHOMOPOLLIKOB.

MeToabl nony4yeHnss HaHOMaTpUanos C UCMOMNb30BaHMEM amopdmaunm.
MMony4yeHne HaHOMaTepUanoB C UCNOMb30BaHNEM MHTEHCMBHON NnacTuyeckon gedopmaunu.
Tepmunyeckoe ncnapeHve maTepuanos.

KatogHoe pacnbineHne matepuanos.

MarHeTpoHHOE pacnbifieHne maTepranos.

NoHHoe ocaxaeHne maTepumanos.

NoHHaa nmnnaHTaums.

BbICOKOCKOPOCTHOE razonsiameHHoe HarnbifeHune.

lMnasmeHHOe HanblneHune.

JlaszepHoe nervpoBaHue 1 UMNNaHTauus.

JlazepHasa amopdm3saunst NOBEPXHOCTMU.

MHTeHcrBHaa nnactmyeckas gedopmaums NOBEPXHOCTHOrO Cros.
XvMunyeckoe ocaxaeHne HaHoMaTepuanos u3 naposow dasbl.
OcaxaeHne matepranos C UCMOMb30BaHMEM NNa3Mbl TNEKLWero paspsaga.
CseToBas 1 aneKkTpoHHas nutorpadus.

OcaxaeHune 13 pacTBopa MeTannoopraHNYeckMx COeaMHEHNN.
XUMUYecKoe 1 INeKTPOXMMUYECKOE OKUCTIEHNE.

MonekynsapHble KOMMNO3UTBI.

MonumepHble HAHOKOMMO3UTBI.

CnovcTble HAHOKOMMO3UTBI.

HaHOKOMMNO3UTbI C ceTYaTOM CTPYKTYPOW.



34. HaHokoMnoauTbl, cogepxalume MeTannbl v nosynpoBOAHUKN.

35. HaHonopucTble maTepuarnsl.

36. WccnepoBaHue pa3MepHbIX XapakTepPUCTUK.,

37. Vicnonb3oBaHue 3MeKTPOHHOW MUKPOCKOMNWUM NpW UCCNeAoBaHMM HAaHOMaTepmarnos.

38. OnpegeneHue anemMeHTHOro, CTPYKTYPHOro 1 oa3oBOro cocTasa.

39. PeHTreHoCTpyKTYpHble METOAbI aHanM3a HaHomaTepuarnos.

40. W3yyeHune hn3nNKo-MeXaHNHECKMX CBOMCTB HAHOMaTepMaros.

41. TloHsATME U 3aga4m HAHOTOKCUKONOruu. IcTopmsi HAQHOTOKCKKOIOTUM.

42. OcobeHHOCTU AeNCTBMSA YacTuL B HAaHOPa3MepPHOM COCTOSIHUN. OpraHbl-MULLIEHN ANs1 HAHOYACTUL,.

43. OueHka pucka npu BO3gencTBun HaHomatepuanos. OrpaHM4eHnss Ha NCNONb30BaHME HaHOMaTepManos.
44. MeToapl oueHkn 6esonacHocTn HaHoMaTtepuanos. CpefcTea 3awmnThbl Npy paboTe ¢ HaHOMaTepuanamm

OnuncaHne TexHoNorMmM NpoBeaeHus.

Mocne nonyyenusi ctygeHTom 6uneta KMM n 6naHka nucta oTBeTa, CaMOCTOSATENbHO BbINOMHAIOTCH
3agaHna KMM B nucbmeHHon popme. Bpemsa nogrotoskn 40 MyuHyT. Npn BbICTaBNEHUN MTOrOBOW OLLEHKM MO
NPOMEXYTOYHOW aTTecTaummn yYUTbIBAETCS aKTUBHOCTb M YCMELWHOCTb paboThbl CTyQeHTa Ha aTanax TeKyLLero
KOHTPOIS YCNEeBaeMOCTMU.

TpeboBaHUS K BLINONMHEHNIO 3a0aHWIA, LIKanbl U KPUTEPUM OLIEHNBAHMS.

OueHkKa “3a4TeHO” CTaBUTCS NPU YCIIOBMM BbINONTHEHUS 3aaaHui no oboum Bornpocam KMM. MNonHoTta
OTBETa MO KaXXAOMy BOMPOCY CYMTAETCA JOCTAaTOMHON, ECMNY pacKkpbiTa CyTb Bonpoca, 6e3 00 bACHeHUs
HeCyLLLeCTBEHHbIX AeTanen.

OueHka “He3ayTeHO” CTaBUTCSt NPY OTCYTCTBMM BhINOMHEHNS 3a4aHWin XOTs1 Obl O4HOMO U3 OBYX BOMPOCOB
KUM. Wnu npu yacTU4HOM BbINONHEHUN 3aaaHuii no oboum Bonpocam KM, Ho 6e3 pacKkpbiTUsi X OCHOBHOM
CyTW.
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