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1. ]_Ie.]'lb H IIJIAHUPYEMBIC PE3YJbTATHI 0CBOCHUA JUCHUIIJINHBI (MOL[y.]'Iﬂ)

Lenbto OCBOEHMS TUCIMIUIMHEI ABISIETCS (POPMHUPOBAHUE CIIEAYIOIINUX KOMIETECHIIUI:

OIIK-3 CnocobeH UCMONb30BaTh COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJOTHUA |
IpPOrpaMMHBIE CPEJICTBA IMPH PEIICHUH 33Jad Npo(ecCHOHAIBHON NesTeTbHOCTH, COOMI0Ias
TpeboBaHUS MHPOPMAITMOHHOHN 0€30ITaCHOCTH..

IIK-1 CnocoGeH NpOBOAWTH HAyYHBIE HCCIECAOBAaHUS B BBIOPAaHHON 00MacTH C
HCIIOJIb30BAHUEM COBPEMEHHBIX SKCIEPUMEHTAJIbHBIX M TEOPETHUUYECKUX METOAOB, a TaKkKe
MH(POPMAIIMOHHBIX TEXHOJIOTHIA.

IIK-3 Cnocoben pa3pabaTpiBaTh aNTrOpPUTMBI W HPOTPAMMBI, TPUMEHSITH METOIBI
KOMITBIOTEPHOT'0 MOJICTTUPOBAHMS ISl PELICHHUS 33/1a4 MPO(HECCHOHATBHON AEATEIbHOCTH.

PesynpTaTamu OCBOEHUS AMCUUIUIMHBI SIBJISIOTCS CIEIYIOIINE UHAUKATOPHI TOCTHKEHUS
KOMIIETEHIIUH:

HOIIK 3.2 TlpumensieT ob1iee U CreuaIu3uPOBAHHOE MPOrpaMMHOE o0ecrieueHue st
TEOPETHYECKUX PACUETOB U 00PaOOTKH SKCIIEPUMEHTATBHBIX JAaHHBIX

UIIK 1.2 BrnageeT mpakTHYECKUMH HAaBBIKAMHU HWCIIOJIB30BAHUS COBPEMEHHBIX METOJI0B
HCCIIEeIOBaHMs B BBIOpaHHOM 00s1acTi

HIIK 3.1 3HaeTr OCHOBBI MPOrpaMMHUPOBAHMS, BIAJAECET HABBIKAMU CO3/aHUSA
KOMITBIOTEPHBIX MOJieNiel (PM3NYECKUX SIBJICHUHN U MPOLIECCOB

2. 3224 OCBOCHUA JUCIHHUIIINHBI

— OCBOUTH OCHOBHBIE METOJIbI MOJIETUPOBAHUS ATOMHBIX CUCTEM (METOJI MOJIEKYJIIPHOU
IuHaMHuKU, MeToll MonTte-Kaprio, Teopus ¢yHKIHMOHanNa IUIOTHOCTH), OCHOBHBIE MPUHIUIIBI
MOCTPOEHUS U pabOThl AITOPUTMOB M HAOOpa CTAaTHUCTUKH B KOMIBIOTEPHOM MOJEIHPOBAHUY;
yMeTh 00pabaThIBaTh JaHHbIE KOMIIBIOTEPHOTO AKCIIEPUMEHTA.

— HayuuTbCsi MPUMEHATH IPEACTABJICHUS O METOAAX KOMIIBIOTEPHOTO MOIEIUPOBAHUS, UX
BO3MOKHOCTSIX U OFPaHUYEHUSX Ul BbIOOpa MeToJa W pa3pabOTKU aJFOPUTMOB AJIS PELICHUS
IIPAKTUYECKUX 3a/1a4 IPO(ECCHOHATIBHON AEATEIBHOCTH.

3. MecTo nucuMnJIMHbI (MOAYJisl) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMmMbl

Jucnunnuna otHOCUTCS K bioky 1 «/lucuummuabl (MOTyn)».
JlucummiuHa OTHOCHUTCS K 4YacTH 0O0pa3oBaTesIbHOM MIPOrpaMMmbl, (QopMHpyeMOn
ydacTHUKaMU 00pa30oBaTeNIbHbIX OTHOIICHUH, IIpeyiaraeTcs 00y4aromuMes Ha BIOOP.

4. Cemectp(bl) ocBOeHUA B popma(bl) MPOMEKYTOUHON ATTECTANMM 1O TUCHUIJINHE

Cenbmoil ceMecTp, 3a4eT
BocbsMoli cemecTp, 3a4€T ¢ OLEHKOM

5. BxogHble TpeOoOBaHMsI 1JIs1 OCBOEHHSI T CIUTLTHHBI

[[J'Iﬂ yCICMIHOI'O0 OCBOCHUSA NUCHUIIJINHBL Tpe6y10TC$I KOMIICTCHIIMH, C(l)OpMI/IpOBaHHLIe B
X04€ OCBOCHHA O6p830BaTeJIBHBIX nporpaMm MnpeaAmeCTBYOIECro ypoBHs;I 06pa30BaHI/I$I.

[[J'Iﬂ YCIICHMIHOTO OCBOCHUA JUCHUIIJIMHBI Tpe6y'IOTC$I PE3yJIbTAaThI O6y‘{eHI/IH 10
CJICAYIOUM JUCHUIIIIMHAM! O6H_Ia${ (I)I/ISI/IKa; MaTeMaTU4eCKUi aHaJIn3, JIMHEHHas anre6pa nu
AHAIIUTHYCCKAA I'COMETPUS; ,Z[I/I(i)(i)epeHLII/IaJ'ILHLIe YpaBHCHUA,; IPOTPAMMHUPOBAHUCE; KITACCUYCCKAA
MCXaHUKA; TCPMOANHAMUKA U CTATUCTHYICCKAA (I)I/BI/IKa; KBAaHTOBas MCXaHUKaA, CI)I/I3I/II(8. TBEPAOTO
TCIa.

6. SI3bIKk peasnzanun

Pycckuit



7. O0beM AUCHUNIHHBI (MOIYJIA)

OO0mast TpyA0eMKOCTh JUCHHUILINHBI COCTaBISIET 4 3.€., 144 4acoB, U3 KOTOPHIX:
— nexkuuu: 16 4.;

— IIPaKTUYECKUE 3aHATUA: 56 u.;

O0BeM caMOCTOSTETHLHON PadOTHI CTYICHTA ONPEAEICH yUCOHBIM IIJIAHOM.

8. Conep:kanmne QTMCHUILINHBI (MOYJIs1), CTPYKTYPHPOBaHHOE IO TeMaM

Tema 1. BBeneHue B KOMIbIOTEPHOE MOAETUPOBAHUE

Ucropus nosisnenus moaenupoBanus. [lorstue monenu, MoAeIupoBaHus, aleKBaTHOCTH
Mozenu. TpeboBanust Kk MojeasiM. AOGCTpakTHBIE MOJIEIN U UX Mojeseil. BepbanbHbie Moeu.
Kubepuernueckue moaenmu. Muhopmannonnasie Mmogenu. CTaTUYeCKHE U JHMHAMHYECKUAE MOJICIIH.
JluckpeTHble W HEMpPEphIBHBIE MOJENH. JleTepMUHUPOBAHHBIE W CTOXACTUYECKUE MOJIEIIH.
MopaenupoBanue U cuctemMHbIl nonaxona. Ilpouecc mopenupoBanus. Ponap KOMIBIOTEPHOTO
AKCIIEPUMEHTA B CTATUCTHUECKON (Ppru3nke. Moien MHOTOaTOMHBIX CUCTEM.

Tema 2. Meroa MoJEKyISIpHON TMHAMUKNA: OCHOBHBIE MPUHIUIIBI

OcHoBHast unes wmonekyinapHo auHamukud (MJl). Omnwucanme wmonenu. O6nacTh
npuMeHeHnss Meroga MJI. Ortambl monenupoBanus B pamkax Meroga MJI. I'amuuibToHmMaH
MOJEJINPYEMOM cucTeMbl. B3aumoneiictBue Mexy arToMaMmu. PereHue ypaBHEHUN JBHKEHUS.
Orpannuenns meroga M/I.

Tema 3. IloTeHMaIbl MEXaTOMHOTI'O B3aUMOJIEHCTBUSI

[Ipubmmxenne bopua-Onnenreiimepa. [locTpoeHne MexaTOMHBIX HOTeHIIMANOB. [lapHbie
MOTEHITMAJIBI: TTOTEHITHAN KECTKUX cdep, moTeHnuan Jleanapma-/xonca, morennuan Mops3e,
noreHnuan bykunrema. HemocTtaTku mapHBIX MOTEHIHAIOB. MHOTrOYaCcTUYHbBIE MOTEHIIHAIBI:
METOJl MOTrpYyKeHHOro aroma, noteHuuasn PunHeca-Cunkiepa. [lorenuman CruimuHIKepa-
Beb6epa. ITorennman Tepzodda. MonekynsipHas fTMHaMUKa U3 TIEPBBIX MPUHIIUIIOB.

Tema 4. UncneHHOE METObl THTETPUPOBAHUS KIACCUYECKUX YPABHEHUM IBUKEHUS

[Ipocreiimmii anroputm metoaa M/I. BerauciaurenbHble NpUEMBI: TPAHUYHbBIE YCIIOBHS,
oOpe3ka moreHnmana (mpocrtas oOpe3ka, oOpe3ka CO CABUIOM, METOJa Oykaiimiero obpasa),
WHULMAIU3alMs, NpuBeaEHHbIE NepeMeHHble. Pacuér cun B3aumopelictBusa. WHTerpupoBanue
ypaBHeHUM JaBHxKeHUsA. Anroputm Beprne. Anroputrm Ditntepa. Anroputm dyexapabl (Leap Frog).
Aunroput™m Bepiie co ckopocTamu.

Tema 5. MonexysipHasi ITMHAMHUKA Pa3IMYHBIX aHCaMOJIen

MopenupoBanne MuKpokaHoHu4eckoro ancam6ms (NVE - ancam6ip). MoaenupoBaHue
IIpU TIOCTOSTHHOW Temrieparype — kaHoHuueckui ancam6mnb (NVT - ancamOnb). TepmocrtaTsl
bepenncena, Annepcena, Hoze-I'yBepa. MonenupoBaHue npy NOCTOSSHHOM JaBICHUU U300apHO-
n3orepmuueckuii ancamoisb (NPT - ancam6mp). bapoctat bepenacena, Anaepcena. ...

Tema 6. BbluMCIOMTENbHBIM HKCIEPUMEHT: TEPMOAWHAMHUYECKUE, CTPYKTYPHbIE U
KHHETHYECKUE CBOMCTBA CUCTEMBI

Pacuér smeprum cucremsl. IloHsiTHe paBHOBecHs CHUCTEMBI. BBIUMCIIEHHE NPOCTHIX
CTaTUCTMUYECKHX BeNIWYMH. PacuéT Temmneparypsl, JaBieHus, TerioéMKocTi. CBOOOAHAS SHEPTUs
I'ensmronbia, sHeprus ['n60ca, sHTambIMS, SHTponus. PanuanbHas QyHKIUS pacnpenesneHus
atomoB. Pacuér koaddunmenta muddysun. BusyanpHoe mnpeacraBieHue Mojend. AHAIU3
KPUCTANINYECKOM PpEIIETKH, MOUCK Je(EeKTOB CTPYKTYphl (BaKaHCUH, NE(PEKThl YIMAaKOBKH,
I'paHUIIbI 3EPEH, TUCIOKalNH, (pa30Bble NEPECTPONKH).

Tema 7. Meroxg Monre-Kapno



Craructuueckoe monenupoBanue. Hcropust coszmanust merona Moute-Kapno (MK).
OCHOBBI TEOPUH BEPOSTHOCTU. DTarnbl Moaenrposanus MeronoM MK. I'enepaTopsl ciayuyailHbIX
yuceln. [Ipumepsl pemenns 3anay merogom MK: miomans kpyra, BBIYMCIEHUE UHTErpaja, 3a1a4a
o nepkoJsiiuu. Beidbopka o 3Haunmoctu. Meron Merpomnonuca. [Ipocreiimuii anroputm MeToaa
MK. IlpoOusie maru cmemenus. Paznuunsie ancam6mu B merone MK: kanonnyeckuii (NVT),
MukpokaHoHnueckuit  (NVE),  wnzobapno-uzorepmuueckuid  (NPT), wusoHanpskEHHBIN-
M30TepMUYECKUi, Oobiion kanonuyeckui (LWVT). ...

Tema 8. Teopust pyHKIIMOHAIA TUIOTHOCTH

VYpaBuenue lllpeaunrepa MHOTO31EKTPOHHBIX cucTeM. [Ipubmmxenune Xaprpu-Doka.
OOmeH u xoppensus. MHOrOAIEKTPOHHBIE BOJTHOBbIE (QyHKIUH. CHCTEMa C HECKOJIbKUMHU
CTENEHSIMH CBOOO/IbI — MOJIEKYJIAa BOIOPOAA. TOUHOCTh allIPOKCUMALIUU J1JI1 MHOT'O3JIEKTPOHHBIX
cucteM. Karactpopa Ban dnexa. Meron dynkmmonana miotHoctd. Merox Tomaca-Depmu.
Teopembr Kona-Xosn6epra. Ypasuenusi Kona-Illoma. JlokanpHasi anmmpoKCUMaIUs MJIOTHOCTH
(LDA) u o606ménnoe rpaauentoe paznoxenue (GGA). Meron pemenus ypaBuenuss Kona-
[II»>ma: moaxon mNceBAONOTEHLMANIOB, MeTo (yHKuui ['puHa, nmpubnuxkenue TouHbix MT-
opburaneil. MoaenupoBanue TBEPBIX PaCTBOPOB. PacuéT MexaHMUYECKUX MapaMeTPOB CUCTEMBI.

9. Tekymmii KOHTPOJIb MO IUCHUIJIMHE

Texymuii KOHTPOJIb MO JAUCIHUILINHE OCYIIECTBISACTCS ITyTEM KOHTPOJIS IMOCEIIAEMOCTH,
MIPOBEJICHUS TECTOB IO JICKITMOHHOMY MaTepuairy u Gukcupyercs B (hopMe KOHTPOJILHON TOUKH
HE MEHee OJTHOro pa3a B cemecTp. OIeHOYHBIe MaTepHallbl TEKYIIero KOHTPOJIS pa3MeIIeHBl Ha
cante TI'Y B pagene «Wudopmanus 00  oOpa3zoBarenpHON  TporpaMmey  —
https://www.tsu.ru/sveden/education/eduop/.

10. ITopsinok mpoBeeHUsI U KPUTEPHH OLCHUBAHUSA MPOMEKYTOYHOMN aTTeCTAMH

3ayer B ceabMOM ceMecTpe IPOBOJUTCS B MHUCBMEHHOW Qopme mo Ouseram.
[IponomkutenbHOCTD 3auera | Jac.

3ayeT ¢ OlleHKOIi B BOCLMOM ceMecTpe ITPOBOJUTCS B TUCbMEHHON (popme 1o Ousieram.
[IponomkurensHOCTD 3aueTa 1,5 yaca.

OneHouyHble MaTepuaibl ISl MIPOBEICHUSI MPOMEKYTOYHON aTTeCTAallMU pa3MeEIleHbl Ha
cante TI'Y B pasgene «WuHdpopmanus o0  oOpa3oBarenbHON — IporpamMmey  —
https://www.tsu.ru/sveden/education/eduop/.

11. YueOHO-MeTOAUIECKOE 00ecTIeueHne

a) DJIEKTPOHHBIA YUE€OHBINM KypC MO JUCITUILIMHE B 3JIEKTPOHHOM yHUBepcuTeTe « Moodle»
- https://moodle.tsu.ru/course/view.php?id=29192 "
https://moodle.tsu.ru/course/view.php?id=25858

0) OreHOUHBIE MaTepHallbl TEKYLIEro KOHTPOJSI M MPOMEKYTOYHOW aTTECTAllMU I10
mucriuriunae (https:/www.tsu.ru/sveden/education/eduop/).

B) [lnan ceMUHapCKUX / TPAKTUYECKUX 3aHITHH 10 AUCITUIUIHHE.
BBoaHoe 3aHsATHE. 3HAKOMCTBO C MPOrPaMMHBIM 00€CIICYCHUEM.
MonenupoBaHue T€UEHUS )KUIKOCTH BOKPYT MPETATCTBUS
MonenupoBanue OpOYHOBCKOTO IBXKEHUSI aTOMOB
MonenupoBaHue rasa, pacuér ko3ddunuenra quddyzuun
MonenupoBaHue MepecTpONKH aTOMHON CTPYKTYpBI, IPUMEHEHHE METOJIOB aHAIHU3a
KPUCTAJUIMYECKOU PELIETKU
6. MogenupoBaHue 0THOOCHOU edopMaluy, aHaTU3 JUCITOKAIUI
7. MopenupoBaHue OMKpHUCTaIa C TPaHUIIeH 3EpeH crelnaibHOro TUIa
8. MoaenupoBaHue MIacCTUYECKON AeGopMalliy MOTUKPUCTAITHIECKOT0 MaTeprana
r) Meronndeckue yka3aHusl 0 OPraHU3allKA CAMOCTOSITENIbHOM paOOThI CTYIEHTOB.

SNk WD —


https://www.tsu.ru/sveden/education/eduop/
https://www.tsu.ru/sveden/education/eduop/
https://moodle.tsu.ru/course/view.php?id=29192
https://moodle.tsu.ru/course/view.php?id=25858
https://www.tsu.ru/sveden/education/eduop/

st 53pPeKTHBHOTO OCBOCHUS AUCIUILTUHBI CTYIEHTaM PEKOMEH/TyeTCs:

®  [I0CJI€ JIEKI[UU IPOCMOTPETh U 00AyMaTh TEKCT KOHCIEKTa (15 MuHyT);

HaKaHyHE CIeAyIOUIEeH JIEKIIMHU BCIIOMHUTh MaTepuai npeasiayei (15 Munyr);
H3y4YEeHHE TEOPETUUYECKOI0 MaTepuasa o yueOHUKY U KOHCIEKTY (2 Jaca B HEZIENIO0);
MIOArOTOBKA K MPAKTUYECKOMY 3aHATHUIO (1 yac B Hejemo);

pabota ¢ nmuteparypoii (1 yac B Hezemo).

12. Ilepeuenn y4eOHOI1 TuTEpaTyphl U pecypcos cetu UHTEepHeT

a) OCHOBHas JIUTEepaTypa:

— Jlanpmay JIJ., JIudpmmn E.M. KBanroBas mexaHuka (HepeIsITHBUCTCKas TeOpHs). — M.:
®wusmarimut, 2016. — 800 c.

— Jlanmay JI.A., Jlupmu E.M. Cratuctuueckas ¢usuka. Yacte 1. — M.: ®uzmatiur,
2013.-620c.

—JInpumy E.M., IlurtaeBckuit JLII. Craructuueckas ¢usuka. Yacte 2. Teopus
KOHJEHCUPOBAHHOIO cocTosiHus. — M.: ®usmarnut, 2015. — 440 c.

— Jlanmay JI.J., Axuezep A.W., Jlupmmy E.M. Mexanuka u monexyispHas Gu3nka. —
Honronpyansiii: Matemnekr, 2014. — 400 c.

— Feliciano Giustino. Materials Modelling using Density Functional Theory: Properties and
Predictions. — Oxford: Oxford University Press, 2014. — 286 p.

— @penkens /1. [IprHINTIBI KOMIBIOTEPHOTO MOJISTUPOBAHIS MOJIEKYJISIPHBIX CHCTEM: OT
aIropuTMOB K npunoxeHusM / laan ®@penkens, bepenn CMut ; nep. ¢ aHri. u Hayd. pea. B. A.
HBanoB, M. P. Ctykan. — M.: Hayunsrit mup, 2013. - 559 c.

0) TOTIOJIHUTENIbHAS JTUTEpaTypa:

— Xeepmas /[.B. MeTo 161 KOMITBIOTEPHOT'O SKCIIEPUMEHTA B TEOpEeTUUECKON Pu3nke. — M.:
Hayka, 1990. — 176 c.

— bunnep K., Xeepman JI.B. MogenupoBanue metonoM Monte-Kapio B cTaTuCTHUYECKON
¢usuke. — M.: Hayka, 1995. — 144 c.

— David S. Sholl, Janice A. Steckel. Density Functional Theory: A Practical Introduction.
— Hoboken: John Wiley & Sons, 2009. — 238 p.

— Allen M.P., Tildesley D. J. Computer simulation of liquids. — Oxford: Oxford University
Press, 2002. — 386 p.

— Martin R.M. Electronic structure: basic theory and practical methods. — Cambridge:
Cambridge University Press, 2004. — 624 p.

— bynasun JI.A., Beropaunkuii H.B., Jleboka H.M. KommnberoTepHoe MozenupoBaHue
¢usuveckux cuctem. — Jlonronpyansiii: Matemnekr, 2011. — 352 c.

—DI'ynn X., Tobounuk f., KomnerorepHoe MmoaenupoBanue B ¢pusuke. — M.: Mup, 1990. —
T.1.-396¢.; T. 2. —396c.

— benamenko JI.K. KomnbrorepHoe MoaenupoBanue xKuakux metamwioB // YOH. — 2013, —
T. 183. - C. 1281-1322.

— Kupcanos B.B., OpnoB A.H. MoaenupoBanue Ha DBM aromMHbIX KOH(MUTYypaIuii
nedekroB B Mmetauiax // YOH. — 1984. — T. 142. — C. 219-264.

—Kon B. DnekTpoHHas cTpyKTypa BeIIecTBa — BOJHOBbIE (DYHKIMU U (PYHKIIHMOHAIIBI
wiotHoctu // YOH. —2000. — T. 172. — C. 336-348.

— Melker A.L. Potentials of interatomic interaction in molecular dynamics // Rev. Adv.
Mater. Sci. —2009. — V. 20. — P. 1-13.

— Daw M.S., Foiles S.M., Baskes M.I. The embedded-atom method: a review of theory and
applications // Mat. Sci. and Engr. Rep. — 1993. - V. 9. —P. 251-310.

—Daw M.S., Baskes M.I. Embedded-atom method: derivation and application to
impurities, surfaces, and other defects in metals // Phys. Rev. B. — 1984. — V. 29. — No. 12. — P.
6443-6453.



B) pecypcbl cetu IHTEpHeT:

— Hayunas oanekrponnas Oubmmoreka eLIBRARY.RU [DnekrpoHHbI pecype]. —
OnektpoH. gaH. — M., 2000- . — URL: http://elibrary.ru/defaultx.asp?

— Koncynbrant [lntoc [DneKTpoHHBIN pecypc]: chopaB. mpaBoBasi cucTemMa. — JJIEKTPOH.
nad. — M., 1992- . — Jloctyn u3 nokansHoU cety Hayu. 6-kxu 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/

— Interatomic Potentials Repository - https://www.ctcms.nist.gov/potentials/

— OVITO - Open Visualization Tool — http://ovito.org

— LAMMPS Molecular Dynamics Simulator - https://www.lammps.org/

— The periodic table of the elements — https://www.webelements.com/

13. llepeyeHb HHPOPMAIIMOHHBIX TEXHOJIOTHii

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHSIEMOE MPOTPAMMHOE 00ECTICUCHUE:

— Microsoft Office Standart 2013 Russian: maket nporpamm. Bxirodaet npunoxenus: 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);

— LAMMPS: naker MOJIEIMpOBaHUS MHOTOATOMHBIX CHUCTEM METOJOM MOJEKYJISPHOU
JTMTHAMUKH;

— OVITO: naket anayin3a ¥ BU3yaJIu3aluK pe3yJbTaTOB MOAEINPOBAHUS;

— myOIMYHO NOCTymHBIe 0bsaunbie TexHonorun (Google Docs, Anaexkc auck u T.11.).

0) nH(pOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DIIEKTPOHHBIHN KaTajor Hayunoii OnbIMoTEKN Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DIIeKTpOHHAas OoubmmoTeKa (pemo3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC KoncynbsTranT cTynenTta — http://www.studentlibrary.ru/
— O6pazoBarenpHas mwiaTdopma FOpaitt — https://urait.ru/
— OBC ZNANIUM.com - https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuajibHO-TeXHHYECKOE o0ecreyeHue

AynuTopus IS IPOBEICHHS 3aHATUH JICKIIMOHHOTO THIIA.

Aynuropus i TIPOBENCHMS 3aHATUH CEMHHApPCKOTO THIA, WHAWBUAYAIbHBIX H
IPYIIIOBBIX KOHCYJIBTALUH, TEKYIIEro KOHTPOJIS U TPOMEKYTOYHOM aTTECTAIHH.

[TomermeHus Ui caMOCTOSITEIBHOM pabOThI, OCHAIICHHBIE KOMIIBIOTEPHONH TEXHUKOW U
JOCTYnoM K ceTtu MHTepHeT, B 3JIEeKTPOHHYI0 MH(POPMAlMOHHO-00pa30BaTeIbHYIO Cpely U K
MH(GOPMALMOHHBIM CIIPABOYHBIM CUCTEMaM.

JIaGoparopuu, 060pyA0BaHHBIE KOMIIBIOTEPHOM TEXHUKON U JIOCTYIIOM K ceTH MHTepHeT.

Aymatopun Ui TPOBEACHUS 3aHATHH  JIEKIMOHHOTO UM  CEMMHApCKOTo THIIA
WHAMBUIYAIbHBIX M TPYNIOBBIX KOHCYJBTALMH, TEKYIIEro KOHTPOJS U MPOMEXYTOUHOU
aTTeCTalluu B CMELIEHHOM (hopMmaTe («AKTPY»).


http://elibrary.ru/defaultx.asp
http://www.sciencedirect.com/
http://link.springer.com/
https://www.ctcms.nist.gov/potentials/
http://ovito.org/
https://www.lammps.org/
https://www.webelements.com/
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

15. Undopmanus o paspadoTunkax

HuxonoB Anrton KOpneBuu, kanaunatr (Gpu3nko-MaTreMaTHUECKUX HaykK, Kadenpa GU3uKu
MeTaiuioB ¢usndeckoro akymnprera TI'Y, noueHt.



