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Mporpamma gucumnnunHbl "KoMnbioTepHbll au3anH matepuanos”; 03.04.02 "dusnka".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma gucumnnunHbl "KoMnbioTepHbll au3anH matepuanos”; 03.04.02 "dusnka".

Mporpammy amcuunnnHel paspabdotan(a)(n) noueHT, K.H. HenoneknH O.B. (Kadhenpa obuein consmku, OtaeneHme
guaukn), Oleg.Nedopekin@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
Orik-3 CnocobeH NpYMeHsiTb 3HaHUS B 0651aCTW MHCPOPMALIMOHHBIX TEXHONOT WA,

MCNONb30BaTh COBPEMEHHbBIE KOMMNbIOTEPHbIE CETU, NPOrpaMMHbIE MPOAYKTbI U
pecypcbl MHPOPMALMOHHO-TENEKOMMYHUKALIMOHHON ceTn "VIHTepHeT" (panee - cetb
"UHTepHeT") ang peweHns 3agad NnpoeccuoHanbHoOM 0eaTenbHOCTH, B TOM YMCne
HaxoAswWwmxcsa 3a npenenamv NpPogUIbHON NOArOTOBKM;

MK-1 CnocobeH caMoCTOSTENBHO CTABUTh KOHKPETHbIE 33424 HayYHbIX UCCNefoBaHui B
06nacTv or3nKM 1 pewatb Nx C MOMOLLbIO METOLOB TEOPETMYECKON (OU3NKM,
COBPEMEHHOW annaparypbl 1 UH(OPMALMOHHBLIX TEXHOMOIMIA C UCMONb30BaHNEM
HOBEWLero poccunckoro u 3apybexxHoro onbita

Obyuvarowmitcsi, OCBOMBLWNIA AUCUUNAUHY (MOSYb):

JonxeH 3HaTb:

- COBPEMEHHbIE METOAbI MOAENNPOBAHNS CBOWCTB Matepmanos

- TeopeTMYecKkne OCHOBbI METOA0B MOL4ENMPOBaHNS. Vx npeumywecTsa n HegocTaTkm
- OCHOBbI BbICOKOMPOW3BOANTENbHBIX BbIYUCINTENBHBIX CUCTEM

JonxeH ymeTtb:

- NOMb30BaTbCS MPOrPaMMHBIMU cCpeaamn 4fisi MOLENMPOBAHUSI CBOCTB Matepmanos
- OLleHMBAaTb BPEMSI- M PECYPCO3aTPATHOCTb Pa3NMYHbIX METOL0B MOLENMPOBAHMS

- flenatb BbIBOAbLI O CBOMCTBaxX Matepuanos Ha OCHOBE pe3ynbTaToB MOLENNPOBAHNS
- UICNOMNb30BaTh NOMYYEHHbIE HABbIKM HA NPaKTMKe

JlonxeH Bnanetb:

- HaBblKaMy NPOrHO3MPOBAHNS 1 ONTUMK3aLIMM CBOCTB MaTepmnasnos.
JlonxxeH 0eMOHCTPMPOBaTb CMOCOBHOCTL 1 FTOTOBHOCTb:

- MPUMEHATb NONYYEHHbIE HABbIKN Ha MPakTuKe.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkntodeHa B pasgen "61.B.1B.04.01 OucumnnunHbl (Mogynn)" OCHOBHOM
npogoeccroHanbHol obpasosatenbHoi nporpammbl 03.04.02 "dusrka (TeopeTnyeckas ousrka u MOLeNUpoBaHme
P3NYECKMX MPOLECCOB)" M OTHOCMTCS K ANCLUMNMHAM Mo BblIBOpY.

OcBauBaetcs Ha 1 kypce B 1, 2 cemecTpax.

3. O6bem gucuMnanHbI (MOAYNs) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopasaresnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatlomxcs

O6was TpynoeMKOCTb AUCLIMIIMHBI COCTaBASIET 6 3a4eTHbIX(ble) eanHuML(bl) Ha 216 yaca(oB).

KoHTakTHas paboTa - 54 4aca(oB), B TOM 4ucne nekuuu - 36 yaca(oB), NpakTMyeckne 3aHsTus - 18 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 4aca(os).

CamocTositensHas pabota - 126 yaca(oB).
KoHTponb (3a4éT / ak3ameH) - 36 yaca(os).
®dopma NPOMEXYTOHHOr0 KOHTPONS ANCLUMANHBI: OTCYTCTBYET B 1 CEMECTpe; 9K3aMeH BO 2 CEMECTPE.

4. CopepxaHue OUCLUUNNUHBI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONUYeCTBa aKkageMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN
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Mporpamma gucumnnunHbl "KoMnbioTepHbll au3anH matepuanos”; 03.04.02 "dusnka".

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboTbl N0 AUcUUNAnHe (MOOYNI0)

Buaobl n yachbl
KOHTaKTHOW paboThbl,

N Pasnenbl puCUMNANHDI / Cemect MX TPy A0EMKOCTb CamocrosiTenbHas
moayns P (B yacax) pa6ota
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUA pab6ortbl

Tema 1. BeeneHue. Ponb

1. |Monennposanus B coBPEMEHHOM 1 > 0 0 6

" |TEXHONOrMYeCcKOM NpoLiecce CMHTE3a

CTPYKTYP.
Tema 2. BbicokonponssoanTtenbHble
pacyeTbl. AnnaparHas u

2. nporpaMMHasi KOMNoHeHTbl. MeToapl 1 4 0 0 12
opraHmsauum.
Tema 3. MeTtonbl pacyeTos 13
nepebIX NPUHUMNOB (ab initio).

s Metogbl Xaptpu-®oka. Moct 1 4 0 0 12
XapTpu-dok.

Tema 4. MeTtonbl pacyeToB n3
nepsbiX NpMHLMNOB (ab initio):
Teopus PyHKLMOHana nnoTHOCTMW.
4. |dazoBasi cTabunbHOCTb, 1 4 0 0 12
3NeKTpuyeckmne CBONCTBA,
TepMoMexaHn4yeckmne CBONCTBa,
MarHUTHbIE CBOMCTBA.

Tema 5. BoaMoxHocTn ab initio

5. [MeTOROB: onTu4eckue CBOWCTBA, 1 4
" [TpaHcnopTHble ceocTea. K n

pamMaHOBCKME CNEKTPbI.

6 Tema 6. [MpoBeneHne pacyeToB Ha 5 0
" InporpammHoM komnnekce MedeA

9 Tema 9. MeTonbl MONEKYNSPHOM 5 8
" |aMHaMuku.

Tema 10. Ctatuctnyeckoe
10.|MopoenuposaHvne. MeToabl 2 8 4 0 18
MoHTe-Kapno.

Tema 11. MeTtonbl noncka
mMatepuanos ¢ 3aAaHHbIMU
11.|cBoiicTBaMm. lNonck KoNM4eCcTBEHHbIX 2 2 2 0 6
COOTHOLWEHWI CTPYKTYpa-CBONCTBO
(QSAR).

WNtoro 36 18 0 126

4.2 ComepxaHue aucUUMNIUHLI (MOBYyNS)
Tema 1. BBepgeHue. Ponb MmoaenmpoBaHusl B COBPEMEHHOM TEXHONOrMYECKOM MpoLLecce CUHTEe3a CTPYKTYp.

Ponb MopenmpoBaHns B COBPEMEHHOM TEXHONOMMYECKOM NMPOLLECCe CMHTE3a CTPYKTYpP. cTopust u aTanbl passutus
KOMMbIOTEPHbBIX TEXHONOMMIA 1 KOMMBIOTEPHOrO MOAENMpoBaHus. oCTuXeHNs COBpeMeEHHOM Hayku. VicToprs passutus
KOMIMbIOTEPOB 1 3NIEKTPOHHBIX YCTPOWCTB. S13bIKM MPOrpamMMmMpoBaHns 1 nx paseutue. MNpenmywectsa n HepocTaTku
KOMMbOTEPHOro MoaenmpoBaHns. OCHOBHbIE BO3MOXHOCTY U OTINYME OT TPAAULIMOHHOTO SKCMEPUMEHTa.

Tema 2. BoicokonpoussoauTtesibHbie pacyeTtbl. AnnapaTtHas v nporpaMMHas KOMNOHeHTbl. MeToabl opraHusauuu.

BbicokonpounssoantenbHble pacyeTbl. AnnapaTtHas v nporpaMmMmHast KoMnoHeHTol. Metoapl opraHnsaunm. Metonbl
NpoBeaeHNs BbICOKONPOW3BOAMTENbHbIX pacHeToB. MpunHUMMbLI nepenaydun n o6paboTkmn MHpopMauun Mexay cepBepoM
1 knmeHToM. OCHOBHbIE 3Tanbl nposeneHns BbICOKONPONU3BOOUTENbHbIX pac4eToB. OcHoBHble npuHUUNbI pa60Tb| Ha
cynepkomnbloTepax 1 BblHNCNUTENbHbIX Knactepax. Pacuet BpeMeHn MooennpoBaHnsa n obbema 3aTpaymBaemblX
pecypcoB. OnTuMmM3aums pac4eTos.

Tema 3. MeToabl pac4yeToB U3 NepBbIX NpUHLMMIOB (ab initio). MeToabl Xaptpu-Poka. Moct XapTpu-dok.

OcHoBHbIE METOObI KOMMNbOTEPHOro MooenmpoBaHnAa n obnactb ux NPUMEHeHNs. MO,EI,eﬂVIpOBaHVIe ONHaMUKM aToOMOB U
Monekyn. MeToabl nonyyeHus MHgopMaLnmn 0 MeXaToMHbIX B3aumogencTemsx. Meton KBaHTOBO-MEXaHNYECKMX
pac4yeTos. OcHoBHbIe aTansl mogennposaHmnsa MeTonoom ab-initio pac4yeTos. Orpan-leva metona. BolumcnutensHole
naketbl. BxoaHble 1 BbIXOOHbIE napamMeTpbl pacyeToB.
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Mporpamma gucumnnunHbl "KoMnbioTepHbll au3anH matepuanos”; 03.04.02 "dusnka".

Tema 4. MeTtoabl pacuyeToB U3 NepBbiX NpMHLUUNOB (ab initio): Teopus cbyHKUMOHana nnotHocTn. da3oBasi
CTabunbHOCTb, ANEKTPUYEeCKMe CBOMCTBA, TePMOMEXaHM4Yeckue CBOMCTBa, MarHUTHble CBOMCTBA.

MHOroaneKkTpoHHbIe CUCTEMbI U METOLbI UX N3y4HeHNsl. CUCTEMBI C HECKONbKMMU cTeneHsMn ceoboapl. MNpoBeneHne
pacyeToB Ha npumepe Monekynsl Bogopona. Meton pyHkumMoHana nnotHocTu. KoHevHble Temnepatypbl. PyHKUMOHAN
NAOTHOCTM ANS HECTAUMOHAPHBIX CUCTEM. Teopns oyHKUMoHana naoTHOCTM. BbelumcneHne pacyeToB MarHUTHbIX
COCTOSIHMIA BELLECTB.

Tema 5. BosaMoXxHocTH ab initio meTon0B: onTuyeckmne cBOMCTBA, TPaHCMNOPTHbIe cBorcTBa. UK n pamaHoBckue
CneKTpbl.

PacueT poHOHHbIX CNEKTPOB. TepMOAMHaMUYECKe CBOMCTBA, TENNOEMKOCTb, TEPMOAMHAMUYECKe yHKUMKU. Tunbl
(POHOHHBIX MOJI, PAMAHOBCKUE CMEKTPbI 1 CNEKTPbI NOrNOWEHNS. BbluncneHne ouanekTpuyeckoin BOCHpUMMYMBOCTM OT
yactoTbl. ONTUYECKME CBOWCTBA, MOMNOLWEHWE U NokasaTtenb NPenoMneHus BelwecTs. [Monspnsaumns onanekTprkos.

Tewma 6. NMpoBeneHue pacyeToB Ha NporpaMMHOM Komnnekce MedeA

PacueT cTpyKTypbl BEWECTB Pa3HOro Tuna (MOHHbIX, MeTasNIoB, KOBANIEHTHbIX) C MCMONb30BAHMEM Pa3NYHbIX
oyHKUMaHanoB. BnusiHne napameTpoB pacHeToB Ha TOYHOCTb BbIMUCIEHWIA. BblunmcneHme WnpviHbl 3anpeLeHHoR 30HbI
LN ONYNPOBOAHMKOB. BblucneHne MexaHM4eCckmx KOHCTAHT MeTaNNoB. BbluncneHme chOHOHHbIX CMEKTPOB 1
TEPMOAVHAMUNYECKUNX CBOVCTB BELLECTB.

Tema 9. MeToabl MONEKYNAPHOW ONHAMUKM.

MeTon MonekynsipHoi nuHamuku. MNpenckasaHue 1 pacyeTt OU3NYECKUX U MEXAHUYECKNX CBONCTB MaTeEPVanoB.
MonennpoBaHue AnHaMUKK aToMOB U Monekyn. OCHOBHbIE 3Tanbl MOLENNPOBAHWS: TEOPETUHECKUE OCHOBbI, YPaBHEHUS
LBUXEHUS, MHTETPUPOBAHUE YPABHEHWI ABUXEHUS, KpaeBble ycnosus. MeTon MOneKynsipHO AMHAMUKKX B Au3aiiHe
HOBbIX MAaTEPVAnNOoB.

Tema 10. Ctatuctnyeckoe mogenuposaHue. Metonbl MoHTe-Kapno.

MeToabl KOHCTPYMPOBaHNS 3APPEKTUBHBIX NOTEHLMANOB MEXATOMHOr0/MEXMONEKYNSAPHOro B3aMOOEeNCTBNS Ha OCHOBE
SKCMNepUMEHTaNbHbIX AaHHbIX O CTPYKType cuctembl. Metog MoHTe-Kapno mogennposaHus. Metoabl yCKOpeHns
pacyeToB Ha ocHoBe MeTogda MoHTe-Kapno. ObpaTHblii MeTog MoHTe-Kapno MmogennpoeaHus. Buabl Metonos
MoHTte-Kapno mogennposaHns. OnpeneneHne HavanbHOW KOHQUIypaLmm CUCTEMDI.

Tema 11. MeToobl NOMCKa maTepuanos ¢ 3agaHHbIMM CBOMUCTBaAMU. NOUCK KONMUYECTBEHHbIX COOTHOLLEHUN
CTpyKTypa-cBoucteo (QSAR).

MeToapbl novicka Mateprnanos ¢ 3a4aHHbIMU CBOMCTBAMM. AHaNN3 KOHCUIYPALMOHHBIX AAHHBIX MOLENUPOBaHNSI.
MeToabl 06paboTkm KOHIPUIYPaLMOHHBIX AaHHbIX. MeToabl KNacTEPHOrO U CTPYKTYPHOrO aHann3a pesynbTaToB
MonenvpoBaHus. OnpeneneHne OpreHTaLNOHHOMO 1 TPAHCALMOHHOO Nopsinka B cucteme. PacueT napHoii
KOPPENsSLMOHHON (oyHKLUMU. [TONCK KONMYECTBEHHBIX COOTHOLEHMIA CTPYKTYPa-CBONCTBO.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0becneyeHns M1 CaMOCTOSAITeNIbHOW paboTbl 06y4alLLLUXCS MO
AucuUnIMHe (MOAaYIHO)

CamocTosiTenbHas paboTta obyyatoWwmxcst BbIMONHSAETCS Mo 3a4aHWIo U NpU METOANYECKOM PYKOBOLACTBE Npernoasartens,
HO 6e3 ero HeNocpencTBEHHOro y4acTus. CamocTtoaTenbHasa pabota noapas3nensieTcs Ha CaMoCTOATENbHYO PaboTy Ha
ayanTOPHbIX 3aHATUAX U HA BHEAYAUTOPHYIO caMocToaTeNbHYyo paboTy. CamocTtosiTenbHas paboTta obyyatowmxcst
BKJ/IOYAET KakK MONHOCTbIO CaMOCTOATE/IbHOE OCBOEHME OTAENbHbIX TEM (Pasfenos) ANCUUMAMHBI, Tak 1 NPopaboTKy TeM
(pa3penos), ocBavBaeMbIX BO BpEMS ayaUTOPHOI paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 06yyatolmecs YnuTaoT u
KOHCMEKTUPYIOT y4ebHYI0, Hay4HYO U CNPaBOYHYO NUTEpaTypy, BoINONHSOT 3aaHNs, HanpaBneHHble Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHWIA N HABbLIKOB, FOTOBSITCS K TEKYLLEMY U MPOMEXYTOYHOMY KOHTPONIO MO AMCLMIINHE.

OpraHuzauusi caMocTosTeNnbHon paboTbl 0ByHaloWUXCS PernaMmeHTMpyeTCsl HOPMATUBHBIMU LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NMTepaTypoii N aNeKTPOHHbIMM 0Bpa3oBaTeNibHbIMU Pecypcamm, BKIoYas:

Mopsnok opraHM3aumn 1 oCyLecTBIEHNS 0Dpa3oBaTeNbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpamMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieumnanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHncTepcTBa obpasoBaHus u Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 ropa Ne301)

Mucemo MuHucTepcTBa obpasoBaHus Poccuiickoin ®enepaumm No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON paboThbl CTYAEHTOB BbICIUMX Y4EBHbIX 3aBeaeHMNA"

YcTaB chenepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTPeHHEro pacnopsaka enepansHOro rocynapCTBEHHOMO aBTOHOMHOMO 06pa30BaTeNbHOMO yYpeXaeHNs
BbICLWero npodgeccroHansHoro obpasosanHus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

NokanbHble HopMmaTuBHbIe akThl KasaHckoro ([prBonkckoro) cheaepanbHoOro yHnsepcuTeTa
LAMMPS - https://lammps.sandia.gov/

Materials design - https://www.materialsdesign.com/

VASP - https://www.vasp.at/index.php/documentation

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvmninHe (MOAyHlO)
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Mporpamma gucumnnunHbl "KoMnbioTepHbll au3anH matepuanos”; 03.04.02 "dusnka".

DOoHLO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BK/IOYAET OLUEHO4YHblE MaTepualsibl, Hanpae/iEHHbIE HA NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCIEe 3HAHWN, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OUeHOYHbIe
cpencTea TeKylWero KOHTponda 1 oueHOo4YHble cpenctea I'IpOMe)KyTO'-IHOI7I arrecrtauumn.

B ¢hoHLe OUeHOYHbIX CPEACTB COAEPXUTCS Cneaytolas uHpopmMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMPYEMbIM peaynbTatam 0by4eHus No SUCLUMNIMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLMIA;

- MEXaHU3M (DOPMUPOBAHWS OLIEHKYM MO AMCUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHEHUS 1 NpoLeaypbl OLEHMBAHNS LS KAXA0ro OLEHOYHOro CPencTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0ro OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMbie K 0ecTBUSM 00yHatowmxcs,
IEeMOHCTPVPYeMbIM peadynibTaTaMm, 3aaHns PasnnyHbIX TUMOB.

®DOoHAO OLEHOYHbIX cpencTs no gucunnianHe HaxoaounTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,EI,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNUHBI (MOAynst)

OcBoeHuWe gucumMnnnHbl (MOoyns) npeanonaraet U3y4eHrne OCHOBHOW 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaoWUMCSs B OAHOM M3 OBYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 3NIEKTPOHHOM BU e - Yepes3 3NeKTPOHHbIe 6UBIMOTEYHbIE CUCTEMBI HA OCHOBAHWUM 3aKntoyeHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayuHow 6ubnuoteke um. H.N. llobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepaTypy Ha
aboHeMeHTe MO YMTaTeNbCKMM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6mbnnoTekoi.

OnNeKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHUMOHHO 13 No60i TOUKM Npu BBEAEHNN 00y4aoWMMCS CBOETO NOMMHA 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yH1BepcuTeT". Mpn MCNoNb30BaHWMKM NeYaTHbIX M3aaHU BBINOTEYHbIN
POHL [OMKeEH BblTb YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no droc 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro U3 n3gaHnini OCHOBHOWM nuTepatypbl 1 He meHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHON NTEpaTypbl, HEOOXOAUMOI A4/19 OCBOEHNS AUCLUMNAMHBI (MOOYNs),
Haxonmtcs B MNpunoxeHnmn 2 k paboyel nporpamMme oucuUmMnavHel. OH NOANEXUT OOHOBEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnagarensiMu anekTPOHHbIX U3LAHWIA U NPU N3MEHEHNM KOMNNEKTOBAHNUS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI BUCLUMIIMHBI (MOOYIS)

Bacn - http://www.vasp.at/

Namnc - http://lammps.sandia.gov

Nekums OraHoea - https://postnauka.ru/video/20749
Matepuwan ousaiiH - http://www.materialsdesign.com/
MY - http://nuclphys.sinp.msu.ru/solidst/index.html#c

9. MeTtoauyeckue ykasaHusi Ansi 06y4arloLLLmMxcsi N0 OCBOEHUIO AUCLUMAUHBI (MOAYNS)
Bup pabot MeTtogunyeckue peKoMmeHaauum

nekumu Mpv NOAroTOBKE K NEKLMOHHBIM 3aHATUAM, 0ByyatowmMes HeobxoAnMO 3apaHee NOBTOPUTb
npoiaeHHble paHee Matepuansl. [Mpy HEO6XOAMMOCTU MOXHO BOCMONb30BATLCS OCHOBHOW U
LOMOMHUTENBHON NUTepaTypoit. [1ns KOHCNEKTPOBaHMS MaTepruana HeobxoAMMo UMETb 06LLyO
TeTpalb C YACNOM CTpaHuL, He MeHee 48 1 pyyky/kapaHiaw. PekoMeHayeTcs akTMBHO y4acTBOBaThb B
obcyxaeHnn HoBoro Matepuana. MNpw BO3HWKHOBEHU BONPOCOB/HELOMNOHNMAHNS HE0HX0AMMO
06paTnTbCs K NpenonasaTento.

npakTunyeckme | Mpn NoaroToBke K NPakTUYECKMM 3aHSTUAM, 0ByyatolwmMes HeobXxoAMMO NOBTOPUTL NPONAEHHbIR
3aHATUA mMartepuarn, BOCNOb30BaBLINCL KOHCNEKTaMu NeKLUWA, a TakXXe OCHOBHOM U AOMOMHUTENbHON

nuteparypon. [Inga nony4yeHms OOMNOAHUTENbHON MHAOOPMaLIM TakXe MOXHO BOCMNOb30BaTLCA

MHTepHeT-pecypcamu. Heobxoammo npu cebe nMeTb TeTPalb C YACIOM CTPaHUL, He MeHee 12.

camocTos- | ns opraHm3aumm camocTosTenbHol paboTbl M NpU NOAroToBKe K 1abopaTopHbIM 3aHATUAM
TenbHas 0byyatoWwmmMcs PEKOMEHLYETCS 3yy4aTb OOMNOMHUTENBHYIO NUTEPaTypy MO NPONAEHHbLIM TEMaM.
paboTa Obyuarowwmecs LONXHbl NONb30BaTbCS KOHCMNEKTaMU NEKLUUIA, CBOEBPEMEHHO BbIMOMHSATL ayANTOPHbIE
1 OOMalHWe 3a0aHns U YMeTb NoNb30BaThCs VIHTEPHET-pecypcamu.
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Bup pabor

MeToaouyeckme pekomeHoauum

3K3aMeH

Llenb ak3aMeHa - BbISiBUTb 1 OLLEHUTb 3HAHUS, npakTnyeckne ymMeHuns n HaBblkKn 06y'-|a+omv|x09| 3a KypcC
ONCUMMNNHBI. DK3aMeH npoBOONTCA NyTEM CO6€CG,D,OB8.HI/I$|.,DJ'IFI noAroToBKW K 9K3aMeHy Ha Kadoenpe
nMeeTcs nepedeHb BOMpPOCOB, OXBaTblBAKOWMIA BECb ﬂpOFp&MMHbIVI martepuman gucumnnimnHbl. B
npouecce NnoaroTtoBkn K aKk3aMeHy 06y‘-IaIOUJ,I/IMCﬂ HeobX0AMMO MONb30BaTbCS NEKLIMOHHbLIMM
3anncamm n peKOMeH,D,OBaHHOIZ yqe6H0|7| nMTepaTyp0|7|. Pa3peu1aeT09| ncnonb3oBaHne NHOro
OOMNMONHNTENbHOIro Martepuana, nMeruerocs y 06y'-|a+ow,eroc9. I/I3yqa;| TeMaTn4eCckunin martepwuan, ons
06y'-|a+ou4v|x0ﬂ OCHOBOIMoONararlWmm SBNSeTCs BbloeNeHne OCHOBHbIX MOMIOXEHWIA, X OCMbICIEHNE U

npakTn4eckoe npnMeHeHne

10. MepeuyeHb MHGPOPMALLMOHHBIX TEXHOJOIMM, UCMOJNb3YeMbIX NMPU OCYLLECTBNIEHUN 06pa3oBaTe/ibHOro
npouecca no gucuuniavHe (Moayno), BKJaouYas nepeyeHb NporpaMMHOro obecrneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYECcKon 6a3bl, HE0OX0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)
MatepuanbHo-TexHN4YecKoe obecnedyeHne 0bpas3oBaTenbHOrO NpoLecca no LUCLUMIMHE (MOLYNio) BKIIOYAET B cebs
crneyowme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0OYYaIOWMXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTYNbs) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MIOUYEHMUS K ceTn "VIHTepHeT" 1 obecrniedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun 05is KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMAnM3npPoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ONs pacrnedyaTtky pasaaToyHbiX MaTepuanos.
MynbTumMeguiiHas ayoutopusi.
KomnbioTepHbii knacc.

12. Cpeﬂ,CTBa apgantauuv npenopgasaHusl oguCUNNMNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUQooOB U nuuy C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300PO0BbSA

I'Ipvl HeobXoOMMOCTU B o6pasoBaTean0M npouecce NpuMeHAaoTCA cnegytowme Metonbl U TEXHONOrnn, obneryatouwue
BoCnpuaTne vmcpopmaumm O6y‘-IaIOLIJ,I/IMI/ICFI nHBanngamn n nuuamm ¢ orpaHn4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3aaHve TEKCTOBOW BeEpPCUM NOBOro HETEKCTOBOrO KOHTEHTA ANS €0 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbLIE (POPMbI, yO0OHbIE NS Pa3NNYHbIX NOfb30BaTENEN;

- CO3[aHWe KOHTEHTA, KOTOPbI/i MOXHO NPeACcTaBUTb B Pa3nnyYHbIX Buoax 6€3 notepn AaHHbIX UK CTPYKTYpbI,
npenycMoTPETb BO3MOXHOCTb MacwTabrypoBaHus Tekcta u nsobpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUs KOHTEHTOM C KnaBmaTypbl;

- cO3[aHvie BO3MOXHOCTE AJis 06y4atoLMxcsl BOCIPUHUMATb OLHY M Ty XXe MHPOPMaLMIO U3 PasHbIX UCTOYHIKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHWUSMI Clyxa NonyyYani MHGOPMALIMIO BU3YallbHO, C HAPYILEHWSIMU 3PEHUS -

ayaManbHo;

- MPUMEHEHNE NPOrPaMMHbIX CPEACTB, 06ECMNEUMBAIOLMX BOSMOXHOCTb OCBOEHNS HABBIKOB 1 YMEHWIA, hOPMUPYEMbIX
OUCUMMN/MHOW, 3a CYET anbTepHaTMBHbIX CMOCOB0B, B TOM YMCNEe BUPTYanbHbIX 1abopatopuii U CUMyNSILMOHHBIX

TEXHONOMNIA;

- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauumn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOIz KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Beﬁl/lHapOB, KOTOpPbIEe MOryT
6bITb MCMONb30BaHbI OIS npoeeneHmnsa BupTyanbHbIX NeKUMin ¢ BO3MOXHOCTbLIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, nposeneHmns CeMmHapoB, BbICTYMJIeHNA C AoKnagamMmm 1 3allTbl BbIMOTHEHHbIX pa60T,
nposeneHnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOTMIA 4N OpraHnu3aummn OopM TEKYLLErO U MPOMEXYTOYHOIO

KOHTPONS;

- yBenumdeHne npogoxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mcs| MnHBaANNMOOM Unn nNMUOM C orpaHM4eHHbIMMN BO3MOXKHOCTAMU
300p0BbS hopM I'IpOMe)KYTO‘-IHOI7I arrectaunmn no OTHOWEHUIO K YCTaHOBﬂeHHOI7I NPOAONIXUTENIbHOCTU NX Coa4ql:

- NPOLONXNTENbHOCTM cAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON POopMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXUTENBHOCTU MOArOTOBKM 06y4Yatolerocst K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowWwerocs npu 3awmnte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cooteeTcTBMU ¢ TpeboBaHnamMm ®rOC BO n yyebHbiM nnaHom no Hanpasnenuto 03.04.02
"dusnka" n maructepckom nporpamme "TeopeTndeckas omsrka 1 MoaenpoBaHue omusnyeckmnx npoLeccos”.

CtpaHnua 7 13 9.
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OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

CtpaHnua 9 13 9.




