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1.  OBJIACTb IPUMEHEHUSA U MECTO JUCIUIIVIMHBI B YYEBHOM ITPOLHECCE

«MarepuanoBeieHHe HAaHOCTPYKTYPHUPOBAHHBIX MAaTEPUAJIOB» SBISETCS AUCLHUIITMHON
OazoBoii yactum [IpodeccuonanpHoro bioka mo HampaBneHutro noxaroroBku 28.03.03
Hanomarepuassi.

Jis u3ydeHws] NAaHHOW Y4eOHOW JTUCIUIUIMHBI HEOOXOIWMBI 3HAHWS, YMCHHS W HaBBIKH,
chOpMUpOBaHHbBIE B MPOIECCe HU3YUYCHHUS MPEIMETOB «AHAIUTHYECKas T€OMEeTpus W JIMHEWHas
anreOpa», «MaremaTnueckuii aHanmu3», «OCHOBBI TPOLIECCOB MHUKPO-M HAHOTEXHOJIOTUN,
«duddepenmanpupie ypaBHeHUs», «OCHOBBI KpucTayiorpapumy, «dusnka TBEpOro Teiam.

Ha TpeablIyleM ypoBHEe oOpa3oBaHus. [lomydeHHbIE 3HAHUS HCIOJB3YIOTCS CTYJCHTaMH BO
BpeMsl BBINIOJIHEHUS Yy4eOHOW M TPOU3BOJACTBEHHOHN MPaKTUKU, MPU HAMUCAHUHM BBITYCKHOU
KBaJTM(PHKAIIMOHHOMN paboTHI.

2.  CTPYKTYPA JUCHHUIIJIMHBI

Xapaxmepucmuka yueonol OucCyunIuHbl

Hanpasnenue noarotroBku 28.03.03 Hanomarepuabl
ITpoduns
OO6pa3zoBarenbHas IporpaMMa OakajaBpuaT
Kpanuduxanus aKaJIeMUYeCKuid OaKaIaBp
KosingecTBo cosiepkaTeabHbIX MOy IeH 2
Jucuummna 6a30Boii / BapuaTHBHOMN YacTh .
00pa30BaTeIbHONW IPOTrPaMMBI AHCIMILIMRA 623080 HaCTH
®opmbl koHTpost (MK, sk3ameH, 3a4er) MK, sk3amen
Mokasatem ouHas gopma 3aouyHas popma
00y4YeHHs 00y4YeHHUs
KosmgecTBo 3a4eTHBIX euHUIL (KPEITUTOB) 3.5 3,5
["'ox moaroToBKM 3 3
Cemectp 6
KonnuecTBo yacos 126
- JICKITMOHHBIX 32 6
- IPAKTUYECKUX, CEMHUHAPCKUX 16 4
- 1a00paTOPHBIX 32 6
- CaMOCTOSITEIILHOM pabOTHI 46 110
B T.4Y. UHJMBHIyaJbHOE 3a/I1aHUE

HenenbHoe KOIUYECTBO YaCOB, 5 16

B T.4. ayJUTOPHBIX 5 16

3.  OINHNCAHHME JNCHUIIJIMHBI
Llenu u 3axa4u

Heab - TMONXYYUTH OCHOBBI 3HAHUA 10 TEOPETHYECKUM U TPUKIATHBIM BOIMPOCAM TIO

MaTepHaJIOBEICHUIO HAHOCTPYKTYPUPOBAHHBIX MAaTEPHUAIIOB.
3agaum - GopMupoBaHMe 3HAHUI U YMEHUHN CTyJeHTa B 00J1acCTSIX COBPEMEHHBIX METO/I0B, CPEJCTB
Y TEXHOJIOTUH UCCIIE0OBAHUS HOBBIX MaTE€PHAJIOB.

TpedoBaHHsA K pPe3yJabTATaM OCBOCHHUS JUCIUILIMHBI. Hpouecc N3YUCHUA OUCHUILIIWHBL
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«MarepuanoBeieHHe HAHOCTPYKTYpPHPOBAHHBIX MaTEpUajoB)» HampaBiieH Ha (opMmHupoBaHHE
3JIEMEHTOB cliefyromux komnereHuuid B coorBercTBuM ¢ ['OC BIIO JIHP no nanpaBienuto
noarotoBku 28.03.03 Hanomarepuanasl U OCHOBHOW 0Opa3oBaTEIbHOM IPOrPaMMbI BBICIIETO
npodeccnoHaTbHOTO 00pa3oBanus HampasieHus noaroroBku 28.03.03 Hanomartepuars.
a) oowexynomypuuvix (OK):
CHOCOOHOCTBIO K cCaMOOpraHu3aiiu u camooopasoBanuio (OK-7);
CIOCOOHOCTBIO K KYJIbTYPHOMY MBIIUIEHUIO, K 0000IIEHNIO, aHAINU3Y, BOCIIPUATUIO WH(OpMaLIUH,
IIOCTaHOBKE IIEJU U BbIOOpY myTeit ee noctmkenus (OK-10);
0) oowenpogheccuonanvnvix (OIIK):
CIOCOOHOCTH HMCIIOJIb30BaTh B MPO()ECCHOHAILHON JEeSITEIbHOCTH 0a30Bble €CTECTBEHHOHAYYHBIE
3HAHMA, BKIIOYas 3HAHUS O TMpeAMeTe W OOBEeKTax U3YyYeHHUs, METOJaX HCCIe0BaHuUs,
COBPEMEHHBIX KOHIEMIUAX, TOCTIKEHUSX M OTPAHMUYEHUSX €CTECTBEHHBIX HayK (IIPEkKIEC BCETO
XMMHH, OHOJIOTHH, SKOJOTHH, HayK o 3emiie u uenoseke) (OITK-1);
CIIOCOOHOCTH HCITOJIB30BaTh 0Aa30BbIE TEOPETUYCCKUE 3HAHUS (DYHIaMEHTAIBHBIX Pa3AesioB 00
U TEOPETUYECKON (HU3HMKH s peieHus npopeccnonanbabix 3aaa4 (OI1K-3);

CIIOCOOHOCTh MPUMEHSTb OCHOBBI METOJOB HCCIIEJOBaHMs, aHalu3a, JUAarHOCTUKU U
MOJICJIMPOBAaHUsI CBOWCTB HAHOMATE€pPHaJOB M HAHOCUCTEM HEOPraHUYECKOM M OpraHuyecKon
IIPUPO/IBI, B TBEPJIOM, KHUJIKOM, T€JI€00pa3HOM, a3pO30JbHOM COCTOSIHUM, BKIIIOUasi HAHOIUIEHKHU U
HaHOCTPYKTYPUPOBAHHBIE MOKPHITHs, BHYTPEHHHE M BHEIIHUE I'paHMLbI paszjena (a3, a Tarke
(bU3MUECKUX U XUMHYECKUX MTPOIIECCOB B HUX WM ¢ ux yuactuem (OI1K-4);

8) npogheccuonanvnuvix (IIK):
HAYYHO-HUCCJIeI0BATEIbCKAS U NPOEKTHAA 1eATeJbHOCTh:
CIIOCOOHOCTh HCIIOJIb30BaTh HA TMPAKTUKE COBPEMEHHBIE NPEJCTABICHHUS HAyK O CBOWMCTBax
BEIIECTB M MAaTEPHAIOB MPU IEPEX0Jie MX B HAHOPA3MEPHOE COCTOSHUE (HOJIb, OJHO U
JIBYXMEpPHOE), O BJIMSHUM pa3Mepa Ha CBOWCTBAa BEUIECTB M MAaTEpHAJIOB, B3aWMOJACWUCTBUU
HaHOMATEePHAJIOB U HAHOCHCTEM ¢ OKpysKarorieit cpemoit (ITK-2);

CHOCOOHOCTh MPUMEHSTh HAaBBIKM MCIIOJIb30BaHMs (II0J PYKOBOACTBOM) METOJIOB MOJIEIMPOBAHNS,
OLICHKH, IIPOTHO3UPOBAHUS M ONTHUMH3ALUU TEXHOJOTMYECKHX IMPOLECCOB U CBOICTB
HaHOMATEpPHUAaJIOB, CTAHIAPTHU3AIMU U cepTU(UKAIMU MaTepuanoB u nporeccoB (I1K-4);

B pe3ysabTare nzyueHusi y4eOHOH JUCHUIINHBI CTY/I€HT J0JIKEH
3Hamb: OCHOBHBIE TEPMHHBI TEOPUH KpUCTali3aluu, (a30BbIX NpPEBpallleHUH, aAuarpamm
COCTOSTHUS; TEPMOAMHAMUYECKYIO MPUPOJTY CYIIECTBOBAHUS (a3 U MX B3aMMHBIX €PEXOJIOB;
ymemp: AHAIU3UPOBATh JMArPaMMBbl PEAIbHBIX CIUIABOB, OIPENEIATH PEXUMBl TEPMUYHOU
00pabOTKN KOHKPETHBIX CUCTEM C LIEIbI0 U3MEHEHUS UX CBOMCTB.
61a0emp: HABBIKAMU aHAJIN3a JHMarpaMM pEaJIbHbIX CIUIABOB, ONPEIEIIECHUS PEXUMOB TEPMUYHON
00pabOTKN KOHKPETHBIX CUCTEM C LIEIbI0 U3MEHEHUS X CBOMCTB.

4.  COJEPXAHWE JACIHUTIINHBI U ®OPMBI OPTAHU3AIIMY YYEBHOT O
MPOLIECCA

HopsakoBbii

Kparkoe conepxkanue TeMbl
HOMep U TeMa

Cooeporcamenwvrotit modynw 1 «Dazosvie npespawenus 8 MHO20KOMNOHEHMHBIX CUCHEMAX)
Tema 1. ®a3osblii | Pa30BeIi IEPEX0] "KUIKOCTH-TBEPAOE TEIION
IEpPEXO0.
"KHUIKOCTb-
TBEPAOE TEIION
Tema Kpucrannuueckoe cTpoeHHE MaTepraaoB
2. Kpucrammmiecko




e CTpOCHHE
MaTepHAIIOB

Tema JlnarpaMMbl COCTOSIHUS

3./lnarpammpl
COCTOSIHHS

Tema 4 Z[I/Ial"paMMBI COCTOsIHUA CUCTEM C TPEMA-UCTBIPbMA KOMIIOHCHTaAaMHA

JuarpamMmsl
COCTOSIHMSL CHCTEM
C TpEeMs-4eThIPbMS

KOMIIOHEHTaMH
Cooepircamenwvnutit Modyns 2 «Dazosvie pagHosecus 6 HAHOKPUCMAIUYECKUX MAMEPUATAX)
Tema 1. | lnarpamma coctosiHus "xKene30-yriepon”

JuarpamMma

COCTOSIHUS

"yxene30-yriepona”

Tema 2.Dazosble | Pa3oBbIe MPEBPALICHHS B CTAJISAX MIPH TePMUUECKON 00paboTke

MpeBpalieHus] B
CTaIsAX npu
TEPMHUYECKON
00paboTKe

Tema 3dazobie | Da30oBbIC MPEBpAIICHUS B MHOTOKOMIIOHCHTHBIX CHCTEMax Ha OCHOBE

IIpCBpalICHHA B | XKCJIC3a
MHOT'OKOMIIOHCHTH
bIX CHCTCMAX Ha
OCHOBC XK€JIC3a

Tema 4. Dazosnic | Da3oBhie PAaBHOBCCHA B HAHOKPHUCTAJIMYCCKUX MAaTCpUaIax

paBHOBECHs B
HaHOKPHUCTAJINYECK
WX MaTepuayiax

TemaTnuecknii mjiian

ConepmaTeanmﬁ MOaYJ1b 1 «®a3oBble NpEeBPAICHUSA B MHOI'OKOMIIOHEHTHBLIX CHCTEMAX))

KoJsnuyecTBo 4acoB

Ounas ¢popma 00y4eHuUs1 3aounasi popma oOyuenust
B T.Y. B T.4.
O o | ! jas) [0} o ! jas)
Ha3Banusi coaepskarejbHBIX S 8 o A - S 2028 |8 o
MOJyJIel ¥ TeM g =| 3 a88§5 e = | 3 z Eggg
Q Sl 5| 2188 FS 3 = g S |3'glES
*|8|Z| 86388 ®| 85| E| &|5 g &4
E | 2| |0 8 E w = X o |ld 8|8 w
S| S|s 88 s S | |5 EEa
ol 8|s Fl= o] 8 |3 Tl
El B|O = = 5 | o S
Tema 1. Pa30BEII HEPEXO
. PEXOM 14 | 4 | 2|4 | 4 1 /05| 1| 14
KHUJKOCTb-TBEPJIOE TEIIOY
Tema 2. Kpucrammmueckoe
P 15| 4|24|5 05|05 |05]| 14
CTPOEHHE MaTepPHAaIOB
Tema 3. “arpaMmebl
Jluarp 144 |2|4] 4 05 (05|05 13
COCTOSIHUS




Tema 4 Jnarpammsbl
cocrosiHust cuctem ¢ Tpemsi- | 19 | 4 | 2 |4 | 9 1 /05| 1 | 14
YETHIPhMsI KOMIIOHEHTaMH

Hmozo no
cooepircamenvHomy moodyaro | 63 | 16 |8 | 16 | 23 63 | 3 2 3 | 55
1

TemaTH4yecku njaH

CO)Iep)l(aTeﬂLHblﬁ MOJAYJ/Ib 2 «®a3oBble PaBHOBECHUS B HAHOKPUCTAJINYCCKHUX MaTEepHruajaax»

KosmnyecTBo yacoB
OuHas ¢popma 00y4eHuUsI 3aounasi popma oOyueHust
B T.U. B T.U.
Hassanns coxepmarensupix “E’ 28 o 2 o E 22 B B
Mo/yJIeli ¥ TeM °o| = | 8| E|85|SE | =| 8| E|2E|sE
() = Q ) = O > O [5) = &) o) = \© > O
Q| g1 2] 8lcsT3g 2 g | 8o e|d'Q
= | E|E|E5:4 | E|E| 25858
"l dlg|ggss| | F|E| &g
o = Q, em
E|E|S T|E = 2|8 |E
Tema 1 narpamMma
Lo Jmarpamma) g, g0 | g | g 1051 | 14
COCTOSIHMS "KeIle30-yIriiepo
Tema 2.Pa3oBbIe
npeBpamenus B cramax npu | 15 | 4 |2 14| 5 05(05|05| 14
TepMUYECKON 00paboTKe
Tema 3®da3oBbie
MIpEeBpALICHUS B
beppart 144244 05]05|05]| 13
MHOTOKOMITOHEHTHBIX
crcTeMax Ha OCHOBE JKele3a
Tema 4. ®da3zoBbie
aBHOBECHS B
P 1942/4]9 1 (05| 1| 14
HAaHOKPHUCTATHMYECKIX
MaTepuanax
Hmozo no
cooepirrcamenvbHomy mooyaio | 63 | 16 |8 | 16 | 23 63 | 3 2 3 | 55
2
Bcezo no modynio 126 | 32 | 16 | 32 | 46 126 | 6 4 6 | 110

5. METOAMYECKHUE PEKOMEHJIAIIUU JJIsA TIPOBEJAEHUS _
JIEKIHIMOHHBIX, IPAKTUYECKHUX U JIABOPATOPHBIX 3AHATHUU

TeMbl JIEKIIHOHHBIX 3AHATHM

Ne Konuuecmeo
Ha3zeanue memoi
n/n uacoe
1 |Da30BbIil nepexoa "KUAKOCTH-TBEPIOE TEIO» 4
2 |Kpucrammuueckoe cTpoeHHE MaTepUaIOB 4
3 |[Imarpammsbl cocTOsTHUS 4
4  |[luarpaMMbl COCTOSIHHSI CUCTEM C TPEMsI-UeThIPbMsI KOMITOHEHTaMHU 4
5 |[duarpamma cocrostHus "xkene3o-yriaepon” 4




6 |Pa3oBble MpeBpalleHUs B CTAISIX MPU TEPMUUECKON 00paboTKe 4
7 |®a3oBble mpeBpallleHUsT B MHOIOKOMIIOHEHTHBIX CHCTEMAax Ha OCHOBE 4
pKenesa
8 |Pa3oBble paBHOBECHS B HAHOKPUCTAIMYECKUX MaTepUanax 4
BCEI'O 32
TeMbl NPaKTHYECKUX 3aAHATHI
Ne Konuuecmeo
Ha3zeanue memoi
n/n 4acoe
/luarpamma cocrosinus "xene3o-yriaepon” 4
2 |®a30Bble NpeBpalleHUs B CTAISIX IPU TEPMUUYECKONH 00paboTKe 4
@Da30Bble NPEBpAIICHUS B MHOTOKOMIIOHEHTHBIX CHCTEMax Ha OCHOBE 4
pKenesa
4 |®a30Bble paBHOBECHUSI B HAHOKPHUCTAJIMUECKUX MaTepraiax 4
BCEI'O 16
Tembl J1a0OPATOPHBIX 3aHATHI
Mo Konuuecmeo
Ha3zeanue memoi
n/n uacoe
1 |3ammTa OT PEHTI€HOBCKOI'O U3IY4YEHUS U TO3UMETPHUSL. 4
2 |M3ydeHust peHTT€HOBCKHX TPYOOK, anmapaToB, KaMep M TUTIOB ChEMOK 4
3 |PentrenoBckuii nugpakromerp. 4
4 |OnpeneneHre OCHOBHBIX apaMeTpoB TU(GPaKIIMOHHBIX MAKCUMYMOB. 4
5 [[Ipeuu3noHHOE ompenercHUE MEPUONOB KPUCTAIIMUECKOW peIIeTKH 4
METOJIOM SKCTPAOJISILUH.
6 |Ompenenenue Tuma TBEPIOTO PacTBOPA. 4
7 [Meron Jlays. Onpenenenne OpueHTUPOBKH KpUCTAJLIa T10 JIAyerpamoro. 4
8 [Metox BpaieHus. OnpeneneHue Nepro0B HISHTUYHOCTH KPUCTAJLIA. 2
9 [Teopernyeckuii pacyer AM(pPaKTOrpaMMbl BEIIeCTBA 2
BCEI'O 32
Tembl KypcoBBbIX padoT
IHopsaaxoBbIi Tema KypcoBoii padoThI
HOMeEp
1 [TprMeHeHre KOMITIO3UTHBIX MaTepHaJIoB
2 [Tporpecc B co31aHny KOMIO3UIIMOHHBIX MaTepUaoB
3 TexHOoJI0THsI MOJyYeHHs TBEPIOCIUIABHBIX IJIACTHH U3 MOPOIIKA
4 HeMmeramndeckue MmaTepuasl
5 Kommno3ursl
6 DNEKTPOTEXHUUECKNE U KOHCTPYKIIMOHHBIE MaTepHAaJIb
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0O0630p METOIOB MOJyYSHHSI IUICHOK M UX CBOMCTB

oo

Y.]'Iy‘lH_IeHI/IC CBOMCTB KEpaMHNYCCKHUX MAaTCPHUAJIOB.

9 HccnenoBanne KUHETUKH  (OPMUPOBAHHMS  HAHOYACTHI[  JAHOKCHJA
OUPKOHUS B TPOIECCE CUHTESA.

10 Cerperainus npuMeceil YKOpEHEHUsI B MEK3EPEHHBIX IPAHULIAX U BHELIHUX
MOBEPXHOCTAX IVICHKHU.

6. METOAUMYECKHUE PEKOMEHJALIMU 11O OPTAHU3AIIUN
CAMOCTOSTEJBHOMN PABOTHI CTYJEHTOB

Opraﬂmaunﬂ CaMOCTOSITEIbLHOM paﬁoTbl CTYJICHTOB

N Konuuecmeo
Ha3zearnue memuwi
n/n uacoe

1 [[IBeTHbIEe METaUIBI U UX CIUIABbI. TEXHOJIOTMYECKHE MPOLECCHI MOIYIESHUS
1 paduHUPOBAHMS 1BETHBIX METAJUIOB: aJIOMHHUS, MEIU, THUTAHA.
Knaccudukanus CriaBoB I[BETHBIX METAJIOB - IO HMX CBOMCTBaM,
MapKUpPOBKe, TEpMOOOpabOTKe U HA3HAUYCHUIO

2 [Kopposus metamioB. Buabl koppo3uu, ux cymHocTb. CrocoOsl 60prObI ¢
KOpPPO3HEH.

3 [[IpousBoactBo cramu. CrocoObl mpow3BojaACTBa craiu. llimaBka cramu B
piekTporiedyax. PasnmuBka cranu M cTpoeHue ciaMTKa. PaduHupoBaHue
ctaynu. Llenp u crocoObl BHENEYHOW OYUCTKU cTaiau. MeTobl MOIydeHUs
BBICOKOKaUECTBEHHBIX M 0CO00 BBICOKOKAYECTBEHHBIX CTaJIEH.

4 [[lopomkoBas Mmetamutyprusa. CBoOMCTBa, CTpYKTypa M  MapKHUPOBKa 7
MOPOILKOBBIX MAaTepHasioB . JJOCTOMHCTBA U HEAOCTATKU ATUX MaTEpUajIoB
B CpPaBHEHHH C MOJOOHBIMH METaNIMYeCKUMHU Marepuanamu . CrnocoOsl
MOJIyYE€HUsI TMOPOILIKOB. TEeXHOJOrusi TMPOU3BOJACTBA JETajel MeTo/I0M
MOPOIIKOBON METAJUTYPrHUH.

5 |lureiinoe mnpou3BoAcTBO. JluTeliHble cmIaBbl (CBOWCTBA, CTPYKTYypa).. 7
OtnuBku.  TeXHOJOTWYECKHE  OCHOBBI  JIMTEHHOTO  MPOU3BOJICTBA.
TexHonornueckue 0COOCHHOCTH JIUThS B TieCUaHble (hOPMEI.

6 |CneuunanbHble CIOCOOBI JINThS -JTUTHE B CIEHabHBbIE (OPMBI U JIUTHE C 7
[IPUMEHEHUEM BHEIIHMX BO3JACHCTBUI HA JKUJIKHM M KPUCTAJUIA3YIOIIMICS
MeETaJLI.

7 | Pe3uHbl, ©IX COCTaB M Ha3HAYEHUE OTIEIHHBIX WHTpenueHTOB. CrocoObl 4
MOJIYYEHUS] PE3UHBI.

BCEI'O 46

Tembl KypcoBbIX pador mno kypecy «MartepuajioBeleHne HAHOCTPYKTYPHMPOBAHHBIX
MaTepHAIOB»:

1-ITpuMeHeHrne KOMITIO3UTHBIX MaTepHajIoB

2-TIporpecc B co3iaHNH KOMITO3HIIMOHHBIX MaTEPUATIOB
3-TexHoorus MoIy4eHus TBEPIOCIIIIaBHBIX IUIACTUH U3 MOPOIIKA
4-HemeTtainueckue MaTepualtbl

5-KomMmozutsr

6-DNeKTPOTEeXHIHUECKUE U KOHCTPYKITMOHHBIE MaTePHAaIIbI
7-O0630p METOJIOB MOJTyYSHHSI IIJICHOK M UX CBOMCTB

8- Yirydmienne cBOHCTB KEpaMHUECKUX MaTEPHAJIOB.
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9-UccnenoBanue KWHETHKH (OPMUPOBAHMS HAHOYACTHI] JUOKCHAA LUPKOHMS B Ipoliecce
CUHTE3A.

10- Cerperanusi mpumeceil YKOPEHEHUs B MEX3EPEHHBIX IPAHULIAX M BHEIIHUX MOBEPXHOCTAX
MJICHKU.

7. NUHANBUOYAJIBHBIE 3AJIAHUSI (re npedycmompeno pabouum nianom)
8. KOHTPOJIBHBIE BOITPOCHI K IPOMEKYTOYHOMN ATTECTAIIUA

1- ®azoBsil nepexoa "KUAKOCTH-TBEPI0E TEIO»

2- Kpucraminyeckoe CTpoeHUE MaTepUaoOB

3- JluarpaMMbl COCTOSIHUS

4- JluarpaMMbl COCTOSIHUS CUCTEM C TPEMsI-UEThIPbMsI KOMIIOHEHTaMU

5- Kiaccudukanmsi HeMeTaUTHIECKUX MaTEPHUAIIOB.

6- Tepmormnactel. Ctpoenue. Knaccudukanusa. O61acts npuMeHEHUs.

7- Peakrtomnactel. Ctpoenue. Knaccuduxanusa. O61actb NpuMEHEHHS.

8- Kommozunuonusie matepuansl. Ctpoenue. Kinaccudpukanus. O6macts npuMeHeHUsI.
9- Pesunsnl. Ctpoenue. Kimaccupukamms. O6macte NpUMEHEHUS.

10- Knaccudukamus BUI0B TEPMOOOPaOOTKH

9.  OBPA3ELl MOAYJIBHOT'O KOHTPOJIA
(obpaszey eapuanma u Kpumepuu oyeHUBAHUL)

rOY BIIO «JIOHEIIKWI HAIITMOHAJIbHBIN YHUBEPCUTET»
daxkynpTeT PU3NKO-TEXHUUECKHM

Hanpaenenue noocomosku:  28.03.03 Hanomartepuabl

Ilpogpuns:

IIpozpamma noocomosxu: bakanaepuam

Cemecmp 6

Yuebnasa oucyunnuna Mamepuanosedenue HanocmpykmypupoeanHsixX Mamepuanos

MOAYJbHASA KOHTPOJIBHAS PABOTA
BAPUAHT Nel

1. duarpammel cocTOSHHS.
2. Peaxromnactsl. Ctpoenune. Knaccuduxanus.
3. Kpucraumdeckoe CTpOEHHE MaTEPHATIOB

YTBepkeHO Ha 3aceaHnH Kadeaphl TeOpeTUIeCKor (DU3UKU ¥ HAHOTEXHOJIOTHH,
MPOTOKOI Ne OT «__» 20 1.

3aBeayromuit kKadeapoit
IIpenonaBarens

Kpurepun oneHuBaHus MOLYJIbHOT0 KOHTPOJISI

Homep 3a0anusn Konuuecmeo dannoe




10

3amanue 1 10
3aganue 2 10
3aganue 3 10

Bcezo 30

10. OBPA3ELl 9K3AMEHAIIMOHHOI'O BUJIETA

Teopemuueckue 60npocwl K IK3ameHy
Krnaccudukanus matepuaion
ATOMHO-KpPUCTAJIIINYECKOE CTPOEHHE METAILIOB.
JleeKThI KPUCTAITUIECKON PEIIETKH.
MexaHuuyeckue CBOMCTBa METAIIJIOB.
[Tnactiueckas nedopmanus. Bo3Bpar u pexkpucram3anys METauIoB.
JlnarpamMmbl IByXKOMIIOHEHTHBIX CUCTEM.
Jlnarpamma COCTOSIHUS KeJIe30-yTIIepO/I.
Krnaccudukanus u CTpykTypa yriiepoJucTbIX cTajeil.
CrpykTypa U KIacCu(pUKAIUsI TyTYHOB.
10 KoHcTpyKIIMOHHBIE JIETUPOBAHHBIC CTAJIH.
11.MucrpymenTansHbie nerupoBannbie cTany. TBepble CIIaBbl
12.Cranu ¢ 0coObIMH (PU3MKO-XUMHUIECKUMH CBOMCTBAMM.
13.Menusie crnassl. Hazsnauenue, knaccuduxanus, TepMooopaboTka.
14.Amomunuessie crnassl. Hasnauenue, knaccupuKays, TepMooopaboTKa.
15.Turanossle cinasel. Hasnauenue, knaccudukanys, TepMooopaboTka
16.Knaccuduxanus HeMeTaUTMIECKUX MAaTEPUATIOB.

©CoNoOkwNE

17.Tepmonnacter. Ctpoenne. Knaccupukanus. O61acTh NpUMEHEHHS.
18.Peakronnactel. Ctpoenne. Knaccudukamus. O61acTs NpuMEHEHHS.
19.Kommnosunmonnsie matepuansl. Ctpoenue. Knaccupukanus. O6nacTs IpUMEHEHHS.
20.Pesunsl. Ctpoenue. Knaccudukarms. O61acTh NpUMEHEHHS.

21.Knaccuduxanus BUI0B TEPMOOOPAOOTKH.

22.0TKury nepBoro poja

23.0TKUrK BTOPOTO poJia.

24 3axanka u OTIyCK cTajeil.

25. Xumuko-TepMuueckas 06paboTKa.

26.TepmomMexanuueckas 06paboTKa.

roy BIO IOHEIIKUIA HAIITMOHAJbHBII YHUBEPCUTET»
®dakynbTeT PU3UKO-TEXHUUECKUN

Hanpaenenue noocomosxu.:  28.03.03 HanomatepuaJbl

Ipogpuny:

Ipoepamma noocomosxu: O0akajaBpuar

Cemecmp 6

Yuebnas oucyuniuna MaTtepuajioBeeHe HAHOCTPYKTYPHPOBAHHBIX MATePHAJIOB

BUJIET Nel
1. Knaccudukaius BUJI0B TEpMOOOPAOOTKH.
2. AnmoMuHHeEBBIE cIiaBbl. HazHauenue, kiaccudukaus.
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3. Cramu ¢ 0coObIMH (PU3UKO-XUMHIECKUMHU CBOHCTBAMH.

VY TBepKIeHO Ha 3acelaHuu Kadeapsl TeopeTHuecKoi U3MKH U HAHOTEXHOJIOTHiA,
MPOTOKOI Ne OT « » 20 T

3aBenyrommii kKageapoit
DK3aMeHaTop

Kpumepuu OUCHUBAHUA IK3AMEHA

Homep 3a0anusn Konuuecmeo 6annoe
3ananue 1 15
3aganue 2 15
3amanue 3 20
Bcero 50 6ann10B

11. KPUTEPUU OLIEHUBAHUSA

ITo kxypcy «MarepuanoBefeHlEe HaHOCTPYKTYPUPOBAHHBIX MAaTepUaoBy MpPeIoiaraeTcs
MPOBEJCHUE TPOMEXKYTOUHOM aTTecTallid B BUJE MOJIYJIBHOTO KOHTPOJS, BBHINOJHEHUE
WHAUBUAYAIbHON paOboThI U SK3aMeHa. DK3aMEeH CIAI0T CTYIEHTHI C IIeJIbIO MOBBIIICHUS PEUTHUHTA.

Pacnpeoenenue 6annos, Komopule MoZym noay4ums cmyoeHmol
6 npoyecce uzyueHus OUCYUNIUHbI

Opranu3anuoHHO CPC Bcero
yuebHas padora NuauBunyansHas | MoayJIbHbIH KOHTPOJIb
CTyIeHTa paGora
max 10 6amioB max 10 6amnos max 30 100
0aioB
ILlIxana coomeemcmeusn 6an106 HAUUOHANLHOU WIKAIE
Ouenka Ouenka no OueHka 1o rocyapcTBeHHOM LIKAaJIe Ouenka no
no mxkaJje | 100-0amibHOM (3x3amen, 1uddepeHuMpPOBaAHHBIN 3a4€T) roCyiapCcTBEeHHOM
ECTS HIKaJje mKaJe (3ayer)
A 90-100 5 (OTIUYHO) 3a4TE€HO
B 80-89 4 (xoporio) 3a9TEHO
C 75-79 4 (xoporo) 3a4TE€HO
D 70-74 3 (yIOBIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (yIOBJIIETBOPUTEIBHO) 3aYTEHO
FX 35-59 2 (Hey1OBJIETBOPUTEIHLHO) HE 3a4TEHO
C BO3MOXHOCTBIO ITOBTOPHOM CHA4H
F 0-34 2 (Hey1OBJIETBOPUTEIHLHO) HE 3a4TEHO
C BO3MOXKHOCTBIO MTOBTOPHOM CAAa4M MPH YCIOBUU
00513aTeIbHOr0 HabOpa JONOJTHUTENbHBIX 0aJIOB

12. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE YYEBHOI'O ITPOLECCA
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JIeKIMOHHBIE W TPAKTUYECKHE 3aHATHA MO y4yeOHOHl aucuumiuHe «MarepuaioBeaeHue
HAHOCTPYKTYPHPOBAHHBIX MATEPHUAJTIOB)» MPOBOIATCA B ydeOHoi srabopatopuu Ne016 «Dusmka
MOJIYTIPOBOTHUKOBY. JlabopaTopusi ocHalleHa KOMIUIEKTOM y4uyeOHON Mebenu Ha 18 mocagodHbIX
MecT, (rmomactepHOl HOCKOW, 1 HOYTOYK € JHMIICH3UOHHBIM TPOTPAMMHBIM O0ECIECUCHHUEM,
JocTynoM k cetd MHTepHeT, 1 MyabTUMEAUNHHBIA NPOEKTOp, 1 AKpaH nepeHocHou, 1BakyyMHbIi
yHuBepcanbHblil moct -2K, 1 ®@opBakyymusiii Hacoc, 1 Cnektpomerp CM - 4A. B yueOHoi
nabopaTopun «INEKTPOHHOW MHUKpockonum» Ne313, 000pynOBaHHOW KOMILIEKTOM Y4YeOHOM
Mebenn Ha 6 TMOCAaZOYHBIX MECT, KOMIUIEKT pabodero mecra mpemnojaasarens, | HOYTOyk c
JUICH3UOHHBIM MPOrpaMMHBIM oOecredeHneM, I0ocTynoM K cetu MHtepHer, 1 DneKTpOHHBIM
MHUKpOCKOIl BakyyMHbIii-100JIM, 1 Mukpockon wmeramiorpaduueckuii-7, 1 Baxyymmerp
MOHU3AIMOHHO-TepMoniapHbIii-2All, 1BakyyMHBIN YHUBEpCATBbHBIN TTOCT-4.

CamocrostenpHass paboTa CTYJEHTOB MPOXOAUT B YHTAJIBHOM 3ajl€  CIPABOYHO-
oubmmorpaduueckoir uHPopManuoHHoi pabotel (aya. Ne 102: r. [omenk, mp. I['ypoma, 6),
MIOMEIICHNE OCHAICHO KOMIUIEKTOM y4ueOHOW MeOenu Ha 23 mocaJiouHBIX MeCTa, KOMIBIOTEP B
komruiekTe (1 mT); B 3ame snexktpoHHoil uHopmanmu (Hdonenk, mp. ['ypoma, 6, Ne 104-a.).
[TomelieHue OCHAIIEHO KOMIUIEKTOM YyueOHOW MeOenu Ha 40 mocajodHbIX MECT, KOMIIBIOTEpP B
KOMIUIEKTe (6 11IT);

WunuBuayanbHble W TPYIINOBBIE  KOHCYJIbTAllMM  CTYAE€HTaM Ui I[POBEJEHUS
CaMOCTOSITENIbHOM paboThl MPEAOCTaBISIOTCS B KaOuMHETe Kadeapbl TEOpeTUYeCKOW (M3HKH U
HAaHOTEXHOJIOTHH, YKOMIUIEKTOBAaHHOM KOMIUIEKTOM MeOenn Ha 12 mocagoyHbIX — MecCT,
OCHAIIIEHHOM KOMIIbIOTEpOM B KoMIUIekTe (1 IIT.), MpUHTEpPOM, CKaHEPOM, PACIOIOKEHHOM II0
anpecy 1. Jonenx, np. Tearpanbusiii 13, aya. 256.

13.  PEKOMEH/JOBAHHAS JIUTEPATYPA

Koua-Bo Hanu4yue

Ne IK3eMILIAPOB | JIEKTPOHHOM
HanmenoBanue

n/n B Ou0JMoTeke BEpPCHHU B

HonHY IBC

OcHognasa n1umepamypa

1. MarepuanoBejeHie W TEXHOJOTHS KOHCTPYKIIHOHHBIX
marepuaioB : Y4el. g cryneHToB BTy30B / HO. IL
Connues, B. A. Becenos, B. I1. lemsnuesud u np. ; [lox 1
pen. FO. I1. Connues. - 2-e u3a. - M. : MUCHUC, 1996. -
576 c.

2. MunocnaBckuii, A. I'. KoHcmnekT nekuuwii mo Kypcy
"MatepuanoBeeHue, TEXHOJIOTUS KOHCTPYKIIMOHHBIX
marepuaios” / A. I'. Munocnasckuit ; I'OY BIIO 2
"JloHeKUii HaIMOHAIBbHBIA yHUBepcuTeT". - JloHeIK
JouHY, 2016. - 340 c.

3. I'emnep, FO. A. MarepuanoBenenue : MeTtonbl aHanusa,
nab. pabotsl u 3amaun / 0. A. Tennep, A. I'. Paxmranr ; 3
[Tog o6m. pea. Paxmraara A. I'. - 4-e usm. - M.
Mertamnyprus, 1975. - 447 c.

Jlonoanumensnasn numepamypa

4. Marepuanosenenne : Yueb. mus Bry3oB / b, H.
Apzamacos, 1. . Cupopun, I'. ®. KoconamoB u mp. ;
[Ton o6m. pex. b. H. ApsamacoBa. - 2-¢ u3n. - M.
Mammnoctpoenue, 1986. - 383 c.

5. KocropuoB, A. I'. MarepuanoBeneHne TUCIEPCHBIX |
MOPUCTBHIX METAIIOB U cIutaBoB = Material sciences of 1
dispersible and porous metals and alloys : B2 1. T. 2 / A.
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I'. KoctopnoB ; Pen. M. K. Ilynuna ; Han. akaa. Hayk
VYkpaunsl ; UH-T ipobnem marepuanoBenaeHus um. . H.
Opanresuya. - K. : Hayk. nymka, 2003. - 552 c.

14, UHO®OPMALMOHHBIE PECYPCbI
http://donnu.ru/ — caiit JlouHY.
http://library.donnu.ru/ — caiit 6ubauorexu

15. MMPOI'PAMMHOE OBECIIEYEHUE
1. Windows 7 PRO (xopniopatusnas muniensust JJOHHY Ne 46484614);
2. Microsoft Office (kopnoparuBnas nunensus JJOHHY muuenzus Ne 46472919);
3. Microsoft Visual Studio (uriensust mporpammel DreamSpark 1t BRICIINX y4eOHBIX 3aBEICHUN ),
4. Jlunensuu GPL, Apache, BSD mis cBo6ogHOTO miporpamMmMuoro odecnedenus: Freelab, Scilab,
Free Pascal, AatuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF

PaGouass mnporpamMma paccMOTpeHa W IepeyTBepXkKJIeHa Ha 3aceJaHuu  Kadeapsl
TEOPETUYECKON (PM3UKU M HAHOTEXHOJIOTHI ¢ M3MEHEHUsAIMU (0e3 m3MeHeHuil) Ha 20 TOJI.

[Tporoxoin Ne or“ 7 20 1.

3aBenyromnmii kKageapoit

PaGouass mnporpaMma paccMOTpeHa W IepeyTBepXkKJeHa Ha 3aceJaHuHu Kadeapsl
TEOpeTU4ECKON (PM3UKU U HAHOTEXHOJIOTUH ¢ u3MeHeHUsIMU (0e3 n3mMeHnenuit) Ha 20 TOJI.

13 2

[TpoToxosn Ne oT 20 1.

3aBeayromuit kadenpoit



http://donnu.ru/
http://library.donnu.ru/

