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1. Heab U ni1aHupyeMble pe3yabTaThbl 0CBOCHHS JUCHUNIMHBI (MOIYJIs)

[lenbro 0OCBOEHUS TUCHIUTUINHBI SBJSIETCS (POPMUPOBAHUE CIEAYIONUX KOMITETEHITHIA:

—IIK-1 —CrnocobeH caMOCTOSATENbHO CTaBUTh KOHKPETHbIE 3a/aydl  HAay4HbIX
UCCJICIOBAaHU B 00JIaCTH (U3MKH M PElIaTh UX C MOMOIILI0 COBPEMEHHOW ammaparypsl U
MH(OPMALIMOHHBIX TEXHOJOTUH C HCIIOJIb30BAHUEM HOBEHIIEr0 POCCHICKOrO0 M 3apyOeKHOTO
OTIBITA.

PesynbpTaTramu ocBOEHUS NUCUUIUIMHBI SIBISIOTCS CIEIYIONINE WHANKATOPBI JOCTHXKEHUS
KOMIIETEHLIH:

HIIK-1.1. 3HaeT OCHOBHBIC CTpaTETMHM HCCIICIOBAHWM B BBIOPAHHOW 001acTH (U3HKH,
KpUTepru 3PHEKTUBHOCTH, OTPAaHUYEHUS IPHMEHUMOCTH;

HIIK-1.2. YMeeT BBIAEHATh M CUCTEMATHU3UPOBATH OCHOBHBIE LIEJIM HMCCIEJOBAHHUM B
BbIOpaHHOW obOnactu (GU3MKH, U3BJICKATh HHPOPMAIMIO W3 PA3IUYHBIX MCTOYHUKOB, BKIIOYAs
NEPUOANYECKYIO TIeUaTh U JIEKTPOHHbIE KOMMYHUKAILIUU, MPEACTABIATh €€ B IOHATHOM BUJE U
3¢ (HEeKTUBHO UCTIOIH30BATh.

2. 3aga4uy oCBOCHHS JUCIHHUILIHHDBI

— OcBouTh (yHIAMEHTAIbHBIE OCHOBBI (U3WKKA (POpPMHUPOBaHUS HAHO(DA3HBIX W
aMOp(HBIX MaTepHAJIOB.

— Hayuutbcst OpUMEHSTh OCHOBHbIE (DU3MUECKHE NPEJICTaBICHHUS O B3aUMOCBS3H
CTPYKTYpPbl U CBONCTB META/VIOB M CIUIABOB PAa3HOIO Kijacca MpH PEIIeHUH MPAKTUYECKUX U
TEOPETHUYECKUX 3aa4 NPO(PECCHOHAIBHON e TETbHOCTH.

3. MecTo aucuuiuinubl (MOYJas) B CTPYKType 00pa3oBaTe/ibHOI NPOrpaMMbl

Jucuuninuza otHocutes K biioky 1 «/lucuumuinael (Mogynn).
JlucuuiuinHa OTHOCUTCS K 4acTh 0Opa3oBaTelIbHOW Iporpammsbl, (GopMmupyemoin
YYaCTHHKaMU 00pa30BaTebHBIX OTHOIICHUH, MTpeIaraeTcsi 00yJ4aromumMcs Ha BBIOOD.

4. Cemectp(bl) ocBOeHMs M opma(bl) IPOMEKYTOUHONH ATTECTALUM 110 JUCHHUIIINHE

Cemectp 3, 5K3aMeH.

5. Bxoanble TpeGoBaHus 1)1 OCBOEHUSI TN CHUIIIMHBI

Jljis ycTienHoro OCBOGHUS JUCIHUILIMHBI TPEOYIOTCSl KOMIIETEHIIMH, c(hOpMUpPOBaHHBIE B
XO0JIe OCBOEHHsI 00pa30BaTeIbHBIX IPOrpaMM IPEAIECTBYIOLIETO YPOBHS 00pa30BaHusl.

JUig m3ydyeHus U MOHUMaHHUS MaTepuala JaHHOM MUCHUIUIMHBI 00ydaroIuics JOKEH
BJIaJIETh OCHOBHBIMH NPEACTABICHUAMHU U MOHATHAMHU U3 KypcoB: Kpucramnorpadus, ®usuka
TBepAoro tena, /ledexrsl B TBEpAbIX Tesax, Teopust AuciaoKaluidi. 3HaTb OCHOBBI COBPEMEHHBIX
METO/I0B MCCJIEIOBAHUS CTPYKTYPBI, SIEMEHTHOrO U (Pa30BOT0 cocTaBa (PEHTT€HOCTPYKTYPHBIH
aHaJINW3, pacTpoBas U MPOCBEUMBAIOIIAs AJIEKTPOHHAS MHUKPOCKOIUS), (QUINYECKUX U
MEXAHUYECKUX CBOWCTB.

6. SI3bIK peaau3anun

Pycckuit

7. O0beM TUCHUIIHHBI (MOTYJIA)

OO0mas TpyA0eMKOCTh TUCHUIUTHHBI COCTaBIsIeT 4 3.€., 144 yaca, U3 KOTOPBIX:
— nexuuu: 24 u.;

— IPAKTUYECKUE 3aHATHUS: § U.;

B TOM YHCJIC TTPAKTHIECKasl TOATOTOBKA: 8 .

O06beM caMOCTOATENbHOM paboOThI CTyIEHTA ONpeAeTeH YIeOHBIM IIIaHOM.



8. ConeprkaHue TUCHUILTHHBI (MOIYJIfA), CTPYKTYPUPOBAHHOE MO TEMaM

Tema 1. CTpykTypa rpaHull 3epeH.

I'panunsr 3epen (I'3). Mx ponasr B GOpMHPOBAHMM MHKPOCTPYKTYPBl M CBOMCTB
KpUCTaJIJIOB. MaKpoCKONIMUYECKHe W MHUKpockonuueckue napamerpsl [3. I'eomerpuueckue
mozaenu ['3. BcmomorarenbHble peIIETKH: pEIIETKa COBMAJAIOIIMX Y3JI0B; HYJb PELIETKA,
ypaBHEHHE 1151 ee 0a3ucHBIX BeKTOopoB. [lomHas pemerka HanoxeHuid. CriennanbHble TPAaHHUIIBI 1
rpanuiel obmero tuna. Jedekrnas crpykrypa ['3. 3epHorpanmunbie auciokanuu (3[/1) u
ycrynbl. Juckmunauuu B 3. BiausHue 3€pHOrpAaHMYHBIX JUCIOKAUMA M YaCTHYHBIX
JUCKIIMHALIMM Ha aTOMHYIO CTPYKTypy M mnapamerpbl ['3. Mogenb CTpPYKTYpPHBIX €AMHMII.
Pe3ynbpTaThl TEOpETHYECKUX PACUETOB aTOMHOM cTpyKTYpbl U 3Hepruu I'3. [lonmusaper bepnana.
Pe3ynbrartbl 3KCHEPUMEHTANIBHOTO HCCIEAOBAaHUS CTPYKTYpPbl W CBOMCTB TpaHUIl 3€pEH
CHEHATBHOTO U OOIIETO THIIA.

Tema 2. Knaccudukanus 1 METO/bI OJIy4YE€HUs] HAHOCTPYKTYPHBIX MaTepUAIIOB.

Hanoctpykrypusie (HC) marepuansl. Knaccudukanms MX OCHOBHBIX CTPYKTYPHBIX
tunoB. Meronsl nonydenuss HC wmarepuanoB: merton Ineilitepa; METOAbl MHTEHCUBHOU
IUTACTHYECKONW NeopMaliy; KPUCTAJUIM3ALMS W3 paCIUIaBOB M METacCTaOMIIBHBIX TBEPIbIX
pPacTBOPOB; MOHHO-JTyYeBbleé M HMOHHO-IIJIA3MEHHBbIE METO/bl (POPMUPOBAHUS TOHKHX IUICHOK;
KOMOMHHMpOBaHHbIE MeTO/ bl cuHTe3a H® marepuaios.

Tema 3. Mukpoctpykrypa HC marepuanos.

CooTHomieHne 00beMOB BHYTPUKPUCTAITHIECKON U «3epHOTrpaHUYHOI» (pa3. OcHOBHBIE
METOJbl  IKCIEPUMEHTAIbHOrO uccienoBanus crpykrypsl HC wmartepuanos. I'mmotesa
ra3onoJo0HOr0 COCTOsSIHUSA. Pe3ynpTaThl HCCIEAOBAaHUA MUKPOCTPYKTYpbsl 13 Meronamu
BBICOKOpa3pelIatomeil  3J1eKTPOHHOM  MHUKPOCKONUHU  (IIPSIMOE  pa3pelieHUe  PELIETKH).
Ocob6ennoctu crpykrypsl ['3 B Hanokpucramummueckux (HK) marepmanax pasHoro kiacca
(Merayutel, KepaMHuKa, METAJUIOKEpPaMHKa), MONydYeHHbIX Meronom [ieiltepa. OcobeHHOCTH
CTPYKTYpPHOI'O COCTOSIHUSI KpHCTasula BOJIU3U rpaHull 3epeH cyomukpokpucramnyeckux (CMK)
MaTepuajgoB,  TMOJIY4YEHHBIX  METOJaMM  MHTCHCHUBHOW  IUIACTMYECKOH  JedopMalyi.
HepaBnosecubie ['3. Mx auciokalmoHHBIE W JAUCKIMHAIMOHHBIE Mojaenu. OcoOeHHOCTH
negekTHol MHUKpOCTpyKTypbl oObema 3epeH B HK m CMK CTpyKTypHBIX COCTOSIHHSX.
OcoOenHoctu (ha30BBIX MpeBpalleHUl B mpouecce TpaHchopmauun KpuctamwioB B HC
cocrosiHUA. TepMOAMHAMHMYECKas OLEHKAa pOJIM TOBEPXHOCTHOM DJHEPrud B HW3MEHEHUU
JUarpaMmbl COCTOSTHUS. YcioBUsI (pOpMHpOBaHMS, MUKPOCTPYKTYpa M CBOMCTBa (ysuiepeHa,
HaHOTPYOOK, rpadeHa u aIMa3zonoA00HbBIX YTIEPOIHBIX MOKPBITHI. MUKPOCTPYKTYpa U METOIbI
MOJly4YeHUs1 KBa3uKpucTasioB. OpHUEHTAIIMOHHBIM JajdbHUM TOPSAOK (OmpeneseHue) u
HKCIIEPUMEHTAIbHbBIE METObI €r0 0OHAPYKEHUSI.

Tewma 4. ®usuko-mexannueckue cBoiictea HC matepuanos.

Mexanuueckue cBoiictBa HK u CMK wmarepuanos: ynpyrue MOAYJW; HPOYHOCTS;
IJJACTUYHOCTh;  M3MEHEHHE  cooTHomeHuss  Xoia-Ilerya.  «BpicokockopocTHas»  u
«HU3KOTEMIIepaTypHas» CBEPXIIACTUYHOCTb. COBpPEMEHHBIE NPEACTABICHHUS O MEXaHM3Max
nedopmarmu B HK 1 CMK CTpyKTYpHBIX COCTOSHHSIX. 3€pHOTPAaHUYHOE MPOCKATB3bIBAHUE U
JIBIKEHHE 3epeH. MexaHu3Mbl 3THX siBIeHMH M ux BiusHue Ha cBoiictBa HK u CMK
MaTepHaIOB.

Tema 5. MeToibl ony4eHMs, MUKPOCTPYKTYpa M CBOMCTBA METAJUIMUECKUX CTEKOJ.

Metoabl MOMyYeHHs] METAUIMYECKUX CTEKOJ: 3aKallka M3 paclljaBa; KOHAEHCAlMs M3
ra3oBoil (aspl M DJEKTPOJUTUYECKOE OCAXKJICHHE; HWOHHAs MMIUIAHTAMsl W HOHHOE
nepeMenInBaHue; MHTEHCUBHAas  Iulactudeckas  aedopmanus.  CTpykTypa  amMopgHBIX
MatepHraioB. TONOJOrMYECKUI W KOMITO3UIIMOHHBIN OJIMKHUNA MOPSIOK. DKCIIepUMEHTalbHbIE
METOJIbl U PEe3yJbTAaThl UCCIEIOBAHUSI MUKPOCTPYKTYpbl aMmopdHOro coctosiHus. CTpyKTypHbIE
MOJIENH amopdHoro COCTOSTHUSI: MOJIETb bepnaia; KJIaCcTepHas MOJIENIb;
cyOHaHOKpHCTa/uIMyecKass  Mojenb. @Dusnmyeckue CBOHMCTBA  aMOpP(QHBIX  MaTepHaloB:



3JICKTPOCOIIPOTUBJICHNE; MAarHUTHBIC CBOMCTBA; TEIJIOEMKOCTh; Temreparypa Kropu u Jlebas;
T y3MoHHAsS TPOHHMLAEMOCTh. MeXaHHMUECKHEe CBOMCTBA: YIpPYrue MOJIYJIH; MPOYHOCTD;
IUIACTUYHOCTh; MEXaHU3MBbI Ae(OopMalIHH.

9. Tekymnii KOHTPOJIb MO JMCUUILIIHHE

Texymuii KOHTPOJIb 1O TUCIUILIMHE TPOBOIUTCS ¢ IPUMEHEHHUEM 0alTbHO-PEUTHHTOBOM
CUCTEMBI, BKJIFOYAIOIICH KOHTPOJIb TOCEHIAeMOCTH, PE3yJIbTAaThl BBLIMOTHCHHUS 3aJlaHU 110
MaTepuaiaM Kypca (BBICTYIUICHHE U paboTa Ha IceMUHapax), u pukcupyercs B ¢popme 0amuioB
(HapacTarIIUM HTOTOM): MOCEMAeMOCTh — MaKCHUMalbHbIM 0amut 10, BeIMONTHEHNE 3a/laHui 110
marepuaiam Kypca — 40. KoHTposibHast TOUKa MPOBOJIUTCSI HE MEHEE OJHOTO pa3a B CEMECTp.

10. HOpﬂ)IOK MPOBECACHUS U KPUTECPUHU OLICHUBAHUSA HpOMe)RYTO‘lHOﬁ arreCcralumn

JK3aMeH B TpPETbEM CEMECTpe IPOBOAUTCS B NHCbMEHHOW ¢opMme Mo Ouieram.
[TponoixuTEenLHOCTD 9K3aMeHa 1,5 yaca.

Ha npomMexxyTo4Hy!0 aTTecTanuo mianupyercs He 6osee 50 6amios.

HroroBasi oneHka MO AMCHUIUIMHE CKIIQABIBACTCS M3 CYMMBI OallIOB, TOJYYEHHBIX IO
UTOTraM TEKYILIEro KOHTPOJIS U IPOMEXYTOYHOM aTTecTally.

PesynpTarel  3K3aMeHa  ONpPENENSAIOTCS  OLIGHKAMH  «OTIMYHO»,  «XOPOILOM,
«YAOBJIETBOPUTEIILHOY», «HEYI0BIETBOPUTEIBHOY.

DOK3aMEHAIMOHHAs OLCHKA ONPEAEISeTCA UCXOMAs U3 Pe3yJIbTaTOB AK3aMEHA U TEKYIIEH
aTTeCTallud B TEYEHUE CEMECTpa M COIjacyercs ¢ IPUHATBIM COOTBETCTBUEM C 5-TH OayulbHOM
mkasnoii onennBanus: 100-86 — «otnmano»; 85-66 — «xopomoy»; 65-50 — «yI0BIETBOPUTETHHOY,
MeHee 50 — «HeYJOBJIECTBOPUTEIBHOM.

DK3aMEeHAIMOHHBIM OUJIET BKIIOYAEeT 2 BOIPOCA U3 CHHMCKA KOHTPOJIbHBIX BOIPOCOB I10
Kypcy (mpuBesneH B paszaene 11), mposepsromux chopmupoBaHHocTs komnereHuuu I1K-1 B
cootBercTBUM ¢ nHaukaropamu UIIK-1.1 u UTIK-1.2. OTBeTsl natoTcs B pa3BepHyTOH (hopme.

[Tpumep sK3aMeHaIMOHHOrO Onera:

BUJIET Ne 1
Bompoc 1. I'panunst 3epen (I'3) u ux ponb B (HOpMHPOBAHMM MHUKPOCTPYKTYPBI U
CBOMCTB KPUCTANIOB. MaKpOCKOIIMYECKHE U MUKPOCKONINYeCcKue nmapamerpsl ['3.
Bompoc 2. ®a3zoBble TmpeBpalieHUs] B HAHOCTPYKTYPHBIX COCTOSHUSAX. Poib
MIOBEPXHOCTHOM DJHEPrMM B IIPOLECCE TAKUX IPEBpAIlEHUH IIPU YMEHBIICHUM pPa3MeEpOB
HAHOYACTHI] (TEPMOAMHAMUYECKUHN TIOJIXO/).

JIOnOJTHUTENbHBIE /WM YTOYHSIOUIME BOMPOCHI 10 OCHOBHBIM TEMaM U COJAEP)KAHUIO
Kypca (paszens! 8, 11), Mo3BOISIONIME OLIEHUTh YPOBEHb OCBOEHUS Bcel mporpammbl. OTBET Ha
ypoBHE (hOPMYJTUPOBKU OCHOBHBIX OINPEEICHUI U/NIN KPATKOrO U3JI0KEHUS (PU3UKHU SBICHUS U
COOTBETCTBYIOIIUX IPEACTaBICHUMN.

Hamnpumep:

Bomnpoc 1. JlaTe onpenenenue pemeTky COBMAIAI0NIUX Y3JI0B.

Bompoc 2. OpueHTalnOHHbIN 1aJbHUI MOPSIIOK.

Bomnpoc 3. CeprutacTHyHOCTb.

Bomnpoc 4. ITonusapst bepuana.

Nr.n.

Texkymuil KOHTPOJb YYMTBIBAETCS IPU NPOBEIECHUHM IPOMEKYTOUYHOM aTTEeCTALUH.
OueHouHble MaTepuaibl U1 IPOBEAEHUS MPOMEKYTOUYHOM aTTECTAllMM PAa3MEIIEHbl Ha CalTe
Ty B paznene «udopmarus 00 o0OpazoBaTenbHON porpamMme» —
https://www.tsu.ru/sveden/education/eduop/.



https://www.tsu.ru/sveden/education/eduop/

11. YyeOHO-MeTOaAu4YECKOE 00ecmeuyeHne

a) DJEKTPOHHBIM y4eOHBI Kypc MO AUCHUIUIMHE B 3JCKTPOHHOM YHHBEPCHTETE

«Moodle» — https://moodle.tsu.ru/course/view.php?id=21930

0) OnleHOouHBIE MaTepHadbl TEKYIIETO KOHTPOJIS M MPOMEKYTOUHOM aTTECTAIlMH 10

JIUCILIUILINHE.

B) OCHOBHAs U JOTIOJIHUTENbHAS yueOHas JIUTepaTypa.
r) [IpakTiueckue 3aHATHS B BHJIE CEMHUHApPOB, Ha KOTOPBIX MPOpadaThIBAIOT MaTepuall

Kypca 10 TCMaTU4YCCKUM pascjiaM

[1nan ceMuHapoB MO IUCHUIUIMHE:

1. «CTpyKTypa rpaHul 3epeH, FTEOMETPUUECKHUE U aTOMHBIE MOJIETINY.

2. «HaHoCTpyKTypHbBIE MaTepHalIbl: METOABI TIOTYyUYEHUS.

3. «HaHOoCTpyKTypHbIE MaTepHallbl: MUKPOCTPYKTYpa U CBOMCTBaY.

4. «HaHOTeXHOJIOTUH: COBPEMEHHOE COCTOSIHUE, TEHACHIIUN PAa3BUTHS.

1) Meronnyeckue yka3zaHHs 110 OpraHU3alul CaMOCTOSTEIbHON paboTHI CTYICHTOB.
CamocTtosTenbHas paboTa CTyJeHTa BKIIOYAET:
— yriryOJI€HHOE TEOPETUYECKOE H3YyUCHHE PA3IeNIOB Kypca MPH IMOATOTOBKE K JIGKIIMOHHBIM

H IIPAKTUYCCKHUM 3aHATUAM,

— TIOATOTOBKY K OOCYXIEHHIO MaTepuajia, B TOM YHCIE CaMOCTOSITEIbHBIM IOUCK

HEOOXOMMBIX HMCTOYHHMKOB HMH(pOpMAIMM, BKIIOYasi HAayyHO-0Opa30BaTeNbHbIE PECYPChl CETH
WHTepHer;

10.

11.

12.

— HOATOTOBKY K 3K3daMCHY.

12. Ilepeuyens yueOHOIi TuTEpaTyphl U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JIUTEpaTypa:
AnnpueBckuii P.A. OcHOBBI HaHOCTPYKTYPHOIO MaTepuaioBeleHus. Bo3MokHOCTH U
npo6nemsl. — M. : BUHOM. Jlaboparopus 3Hanwmii, 2012. — 252 c¢. ISBN 978-5-9963-1445-
4. [moHorpagus|
PeoxonkoB JI.U. , JIéBuna B.B., [Bumsurypu 2.JI. Hanomarepuansl: yueOHoe mocodue. —
M.: BUHOM. Jlabopatopus 3uanuii, 2014. — 367 c. ISBN: 978-5-9963-2531-3
Kan E.A. dynnepensl, yriaepo/iHble HAHOTPYOKH M HaHOKIacTepsl: PonocnoBHas ¢opm u
uaei. Ne 10. — 1U3a. Crepeorurn. URSS. 2014. — 296 c. Msrkas o6noxka. ISBN 978-5-397-
04164-5.
I'nesep A.M., ITepmsixoBa W.E. Hanokpucramisl, 3akanennsie 3 pacmasa. 2012. — 360 c.
Tsepapiii neperier. ISBN 978-5-9221-1373-1.
I'yce A.W. Hanomarepuaibl, CTpYKTYpbI, TEXHOJIOTHA. — 2-€¢ U3, uctp.: PU3MATIINUT,
2007. —416 c. ISBN 978-5-9221-0582-8.
Anpnpuesckuii P.A, Paryns A.B. HanoctpykrtypHble MaTepuansl. — M.: W3natenbckuii
uentp "Axagemus", 2005. — 192 ¢. ISBN 5-7695-2034-5.
OpnoB A. H., TlepeBep3enues B. H., Peioun B. B. I'panuisr 3epen B metaymax. — M3,
“Meranyprus”. — Mocksa, 1980. — 156 c. I'nasst | - 11I.
KaiiopimeB O.A., BamueB P.3. I'panunbl 3epeH u cBoiicTBa MeramioB. — U3z,
“Mertamnyprus”. — Mocksa, 1987. — 214 c.
Bammes P.3., AunekcanapoB WM.B. OObemHBIE HAHOCTPYKTYpPHBIE METANIMUECKHE
matepuansl. — M.: UKL «Akagemkaura», 2007. — 398 c. ISBN 978-5-94628-217-8.
Baimes P.3., Aunekcangpo W.B. HaHocTpykTypHblE Marepuanbl, IOJy4YEHHBIE
WHTEHCUBHOMW IacTudeckoi nedopmarmeit. — M.: Jloroc, 2000. —272 c. ISBN 5-88439-
135-8.
Kou K., OBugpko U., Cun C., Benpek C. KOHCTpyKIMOHHBIE HAaHOKPUCTAJIIMYECKHE
Matepuainsl. Haydabie ocHOBBI U mipemioxkenus. Ilep. ¢ anrn. — 2012. — 448 c. Trepprii
neperieT. ISBN 978-5-9221-1395-3.
Amop¢ubie metanmnueckue cruiasbl. [lon pen. ®. E. Jlrobapckoro. — M.: Metamnyprus,



10.

11.

12.

13.

1987. - 571 c.I'maBm1 1, 2,4, 5, 11.

0) JOMOIHUTEIbHAS TUTEpATYypa:
CuHTe3 U CBOICTBa HaHOKPHUCTAJUIMUECKUX M CyOCTpPYKTYpHBIX MarepuanoB / Ilog pexn.
A.Jl. Koporaesa. — Tomck: M31-Bo Tom.yH-Ta, 2007. — 368 c. ISBN 978-5-7511-1793-7
Tromennie A.H., Koporaes A.[., Huren6epr W.A., Ilumwxun FO.I1., YepnoB B.M.
3aKOHOMEPHOCTH IJIACTUYECKON nedopmaruu B BBICOKOITPOYHBIX u
HaHOKPHUCTAUIMYECKUX MeTayuinueckux matepuanax. Cub. or-uue. PAH. — HoBocubupck:
CO PAH: Hayxka: U3n-Bo CO PAH, 2018 — 256 c. ISBN 978-5-6040988-3-7 (CO PAH).
ISBN 978-5-02-038756-0 (Hayka). ISBN 978-5-7692-1628-2 (3nareasctBo CO PAH).
Banues P.3., Kop3uukos A.B., MymokoB P.P. CtpykTypa u cBOICTBa METAIUIMYECKUX
MaTepuaioB C CyOMHUKPOKPUCTAIUIMYECKON CTPYKTypod. // @Dusuka MeTaioB Hu
MetamnoBenenue. — 1992, — T. 73, Ned. — C. 373-384.
Banmues P.3., MycaimumoB P.II. DnexkrpoHHass MHKpPOCKOMHMS BBICOKOTO pPa3pelICHUS
HAaHOKPHUCTAUTMYECKUX MaTepuayoB. // ®usnuka MeTaisioB U MeTayuioBeaenue. — 1994, — T.
78, Ne6. — C. 114-122.
[lepeBep3enues B.H. CoBpemeHHble MNOpeACTaBIE€HUS O MPUPOAE CTPYKTYpHOM
cBepxiutacTuyHocTy. // CO. Hay4dHBIX TPYI0B: Bompocs! Teopun neekToB B KpucTamiax. —
Jlenunrpan: Uzn. “Hayka”, 1987. — C. 85-100.
JluxaueB B.A., lllyneroB B.E. Ilpunnunel opranuzanuu amoppusix ctpykryp. — CIIO.:
WznatensctBo C.-llerepOyprekoro ynusepcurera, 1999. — 228 c.
['nezep A.M., Monotuno b.B. Ctpykrypa amopdHbix ciiaBoB. // @u3uka MeTamuioB U
metayuioBenenue. — 1990. — Ne 2. — C. 5-28.
['nezep A.M., MonotunoB b.B., YteBckas O.JI. Mexanuyeckue cBOiCTBa amMOpQHBIX
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B) pecypchl cetu HTEpHEeT:
N3narensctBo «tOpaitity [DneKTpoHHBIN pecypc| : 2IeKTpOH.-OMOIMOTeUHast cucTeMa. —
OnekTpoH. aaH. — M., 2013- . URL: http://www.biblio-online.ru/
Hayunas snexrponnas 6ubmmoreka eLIBRARY.RU [DnekTponHsIil pecypc]. — DIeKTpoH.
nman. — M., 2000- . — URL: http://elibrary.ru/defaultx.asp?
KoncynpranT [lntoc [DneKTpoHHBIN pecypc]: crpaB. IpaBoBas CHCTeMa. — DJIEKTPOH. JaH.
- M., 1992- . — loctyn u3 nokansHoi cetn Hayu. 6-ku Tom. Toc. yH-Ta.
lapant [DnextpoHHBIA pecypc]| : uHpOpM.-TipaBoBoe obecmedenue / HIII «TapanT-
CepBucy». — DnekTpoH. aaH. — M., 2016. — Jloctyn u3 nokansHOU cetu Hayd. 6-xu Tom.
roc. yH-Ta.
ScienceDirect [Electronic resource] / Elsevier B.V. — Electronic data. — Amsterdam,
Netherlands, 2016. — URL: http://www.sciencedirect.com/
SpringerLink [Electronic resource] / Springer International Publishing AG, Part of
Springer Science+Business Media. — Electronic data. — Cham, Switzerland, [s. n.]. — URL:
http://link.springer.com/
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7. ProQuest Ebook Central [Electronic resource] / ProQuest LLC. — Electronic data. — Ann
Arbor, MI, USA, [s. n.]. — URL: https://ebookcentral.proguest.com/lib/tomskuniv-
ebooks/home.action

13. llepeyenb HHGOPMAIMOHHBIX TEXHOJIOTHIA

a) JIMIIEH3UOHHOE U CBOOOIHO PaCIpOCTPaHIEMOE IPOTPaMMHOE 00eCTICUeHHE:
— Microsoft Office Standart 2013 Russian: maker nporpamm. Bxirodaer mnpuiokeHus: MS
Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);cuctembr
KoMmImbloTepHON BEpcTKU LaTeX; cucremsl KommbioTepHoi anre6per Wolfram Mathematica,
Waterloo Maple;

— myOnuyHO ocTymHbBIe o0navyHblie TexHomorun (GoogleDocs, Snaexkc quck u T.11.).

0) UH(POPMAIIMOHHBIE CIIPABOYHBIC CUCTEMBI:
— DnexTpoHHBIN KaTanor [Dnektponusiii pecype| / HU TI'Y, Hayunas 6ubnunotexa TI'Y.

- DJIEKTPOH. JIaH. - Tomck, 2008-2016. — URL:
http://chamo.lib.tsu.ru/search/query?theme=system
—DnekTpoHHas 6ubnuoreka (penozuropuii) TI'Y [DnexkTponHHbId pecypce] . — DIEKTPOH.

nman. — Tomck, 2011. — URL: http://vital.lib.tsu.ru/vital/access/manager/Index

—3OBbC UznatensctBo «Jlanby [DnekrponHsiit pecypc]:/ — Onextpon. naH. — CII6., 2010.
— URL.: http://e.lanbook.com/

— 3BbC Koncynbrant cryaeHTa [OnektponHslil pecypc] / OO0 «Ilonurexpecype». — M,
2012. — URL: http://www.studentlibrary.ru/

— ObpasoBatenbHas mwiardopma FOpaiit — https://urait.ru/

—9BC Znanium.com [DnexkTpoHHbIi pecypc]| / Hayuno-uznarensckuii neatp Uudpa-M.
— DnekTpoH. gaH. — M., 2012. — URL: http://znanium.com/

— 3BbC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaabHO-TeXHUYECKOe obecrieyeHme

AynmuTopun AJist IPOBEICHHS 3aHATHH JIEKITMOHHOTO THIIA.

AynuTtopun Ais MPOBENCHUS NMPAKTUYECKUX 3aHATUN, MHIMBHYaJbHBIX U T'PYIIOBBIX
KOHCYJIBTAIMH, TEKYIIIETO KOHTPOJISI i TPOMEKYTOUHOM aTTECTAIIHH.

[TomenieHust UIsi cCaMOCTOSITENIbHOW pabOThl, OCHAIIEHHbIE KOMIBIOTEPHOW TEXHUKON U
JOCTYTIOM K ceTh VHTepHeT, B AJIEKTPOHHYI0 HWH(GOPMAIMOHHO-00pa30BaTEIbHYIO Cpeay U K
MH(POPMALIMOHHBIM CIIPABOYHBIM CHCTEMAM.

Aymutopun Ui TPOBENEHUS 3aHATUN JIGKIMOHHOTO THUIA, MPAKTUYECKUX 3aHSITHH,
UH/IUBUAYAIbHBIX W TPYIINOBBIX KOHCYJbTALMH, TEKYIIEro KOHTPOJS M INPOMEXYTOYHOH
aTTeCTAallMX B CMEUIAaHHOM (popMaTe, OCHAIIEHHBIE CHCTEMON «AKTPY».

Bce Buzbl MaTepuanbHo-uHpopManoHHoit 6a3el Hayunoit Oubauorexu TI'Y.

MynsTumeauitnoe obopynoBanue gusndeckoro paxynaprera TI'Y.

[IporpammHoe oOecrieueHHEe KypcoB, IMPEIIIECTBYIONIUX H3YUYEHHUIO Ipe/ICTaBICHHON
JVICTIATUTAHBL.

15. Uudopmanus o pa3padoTUHKax

HutenOepr MBaH AnekcaHApOBUY, TOKTOpP (U3HKO-MATEMaTHYECKHX HAyK, JOLEHT,
kadeapa pu3uku MeTaioB ¢pusznyeckoro paxkynasrera TI'Y, 3aBeayronmii kadeapoii.
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