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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Jucuunnuna «TexHonorum nporpaMMHUpOBaHNs B HAHOMHIYCTPUW» BXOAUT B MPOrPAMMY
maructparypel «Hanorexnonorum» 1o Hampabienutro 28.04.01 «Hanorexnomoruu u
MHUKPOCHUCTEMHAsl TEXHUKa» M u3ywaercs B 1, 2 cemectpax | kypca. [ucuuminmny peanusyer
bazoBas xadenpa «HaHOTEXHOIOTHH ¥ MUKPOCHUCTEMHAs TEXHHKa». J[ucrurumHa coctout u3 4
paszznenoB U 42 TeM M HAINpaBleHA HAa M3YyYEHHWE OCHOBHBIX TEXHOJIOTMH IPOrpaMMHUPOBAHMS B

00JIaCTH HAHOUHAYCTPHUH.
Llenpr0 OCBOGHHS AMCIMIUIMHBI SIBIISCTCS OCBOCHHE M MPUMEHHE COBPEMEHHBIX (H3HKO-

MaTeMaTUYeCKUX
npodeccuoHambHbIX

METOAOB U
3ajad, a

METOJ0B
TaK¥XKC

HCKYCCTBCHHOI'O
COCTaBJICHUC

HWHTCJUICKTAa  JJII  PCHICHUA
IMPAKTUYCCKUX peKOMeH,I[aL[I/IfI 10

HCIIOJIb30BAHHUIO IMOJTYYCHHBIX PC3YJIbTATOB.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUIIVIMHbI

OcBoenue quctuIinHbl « TeXHONIOruu MporpaMMUpPOBaHUsl B HAHOMHIYCTPHUHY HAIPABJICHO
Ha GOpMUPOBAHUE Yy 00YUAIOIINUXCS CIEAYIOIUX KOMIIETEHIIUHN (YaCTH KOMITETEHITH):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00V4arOWuxcs npu 0c60eHuu
OUCYUNTUHDBL (Pe3YTbmambl 0C80EHUS OUCYUNTIUHDL)

HNHaukaTopbl 10CTHKEHHS] KOMIIEeTeHIIUT
Hugp Komnerenuus A PEI A N
(B paMKax JaHHOH THCUUTUIMHEI)
Crnoco0eH HCKaTh HyKHbIE
WCTOYHHUKH HH(POPMAIIH 1
JaHHBIC, BOCIPHHNAMATH,
aHAIM3MPOBaTh, 3artoMuHaTh 1 |YK-7.1 3HaeT ocHOBHBIE IM(POBBIE TEXHOIOTHH, METObI TONCKA,
nepenaBath HHPOPMAIIHIO C 00paboTky, aHaM3a, XpaHEHUs! U MPeICTaBIeHHUs HHYOPMALIH,
UCIIOJIb30BAaHUEM LU(PPOBBIX  |[PUMEHSEMbIE B COBPEMEHHBIX YCIOBHUSX IU(PPOBOi SKOHOMHUKH;
CpeACTB, a Takxke ¢ nomoiplo | YK-7.2 YMeeT uckarh Hy)KHbIE HCTOYHUKH HHGOPMAUN 1
ANTOPUTMOB IIpH paboTe C JTaHHbIE, BOCIIPUHUMATh, AHATU3UPOBATH, 3aIIOMHHATE U
VK-7 MOJy4EHHBIMHU U3 Pa3IMYHBIX  |[epelaBaTh HHPOPMAIHIO C UCIIOIB30BaHHEM LIU(PPOBBIX CPEJICTB,
HCTOYHUKOB JJAHHBIMH C IIEJIBI0 |2 TaKoKe C MOMOIIBIO aNTOPUTMOB IIPH PabOTe C MOIYYCHHBIMU U3
3¢ PEKTUBHOTO UCTIONB30BAHNS | PA3IMYHBIX HICTOYHHKOB JAHHBIMH;
nony4yeHHoi nHpopmanuu st | YK-7.3 Brnaneetr coBpeMeHHBIMH II(PPOBBIME TEXHOJIOTHSIMH,
penieHus 3a1ad; MPOBOANTD METOJIaMH OLIEHKH HH(OPMAIINH, €€ JOCTOBEPHOCTH, TOCTPOCHUS
OLICHKY MH(OpMaIHH, ee JIOTMYECKUX YMO3AKITIOYEHUH Ha OCHOBAaHHUH MTOCTYIAIONIHX
JIOCTOBEPHOCTH, CTPOUTH nH(pOpMaLnK 1 TaHHBIX;
JIOTHYECKUE YMO3AKIIIOUEeHHUS Ha
OCHOBAaHMH IOCTYMAIOIINX
nHGOPMAIIUHU M JAHHBIX
OIIK-5.1 3HaeT 0CHOBHOM HHCTpyMEHTapuil (popMannzannuu
WH)KEHEPHBIX, HAYYHO-TEXHUIECKHX 3a/1a4, TIPHUKIIaTHOE
CriocobeH ucrons30BaTh PHEIX, Hay - 1P
N IporpaMMHOE 0OecTieueHre ISl MOICIUPOBAHUS 1
WHCTPYMEHTapHH hopMann3aiun
MIPOEKTHPOBAHUS 0OBEKTOB, CHCTEM H IIPOIIECCOB;
WH)KEHEPHBIX, HAyIHO-
OIIK-5.2 YMmeeT ucoib30BaTh MPUKIAJHOE IPOrPAMMHOE
TEXHUYECKUX 3aj]ay, IPUKIATHOE
OIIK-5 obecrieueHne Il MO/ICIIMPOBAHUS U TPOEKTUPOBAHUSI 00BEKTOB,
IporpaMMHOE 0OecrieYeHue s . .
CHUCTEM U IIPOLIECCOB HAHOTEXHOJIOTUI U MUKPOCUCTEMHOI
MOJIEIUPOBaHUSA U
TEXHHKH;
MPOEKTHPOBAHHS OOBEKTOB,
OIIK-5.3 Brageet nogxonamu Juist MOJEIUPOBAHUS U
CHCTEM U IIPOLIECCOB .
MPOEKTUPOBAHUS OOBEKTOB, CUCTEM U MPOLIECCOB HAHOTEXHOJIOTHIA
1 MHKPOCHCTEMHOM TEXHHKH;
Tl'oToBHOCTE pa3zpabaThIBaTH I1K-3.1 3HaK0M ¢ IPOTPaMMHBIM OOECTIEYeHUEM IS
(hm3nvecKre 1 MaTeMaTHIECKUe |KOMIBIOTEPHOTO MOICTHPOBAHUS HCCIETYyEMBIX (QH3HUECKUX
K-3 MOJIEIIH, IPOBOJHUTH MPOLIECCOB B 00JIACTH HAHOTEXHOJIOTHU X MUKPOCHCTEMHON
KOMITBIOTEPHOE MOJICIIMPOBAHUE |TEXHUKH;
HCCIIeTyeMbIX (PH3UIeCKuX ITK-3.2 Ymeer pa3padaTeiBaTh PU3HUCCKHE U MATEMAaTHICCKIC
IPOLIECCOB B 00JIaCTH MOJIETIM B 001aCTH HAHOTEXHOJIOTUH U MUKPOCHCTEMHOH TEXHHUKH;




Indp Kommerenmuust HuankaTtopsl uocnzmcvenml KOMIIeTeHIINHN
(B pamMKax JaHHOW JUCIHILIHHBI)
HAHOTEXHOJIOTUH U [1K-3.3 Bnageet HaBbIKaMU KOMIIBIOTEPHOTO MOJIEIMPOBAHUS
MUKPOCUCTEMHOM TEXHUKHU HCCIIeAyeMbIX (PU3UUECKUX MPOIIECCOB B 00IaCTH HAHOTECXHOJIOTHH
Y MUKPOCHUCTEMHOM TEXHUKH;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Jucuunnuza «TexHonorum nporpaMMHUpPOBAaHHs B HAHOMHIYCTPUM» OTHOCUTCS K
o0s13aTenbHON yacTu 0s0ka 1 «/IucuuIuuHbl (MOILYJIH)» 00pa30BaTEeIbHOM MPOrPaMMbI BBICIIIETO
oOpa3oBaHUS.

B pamkax o0pa3oBaTeNbHON MpPOTpamMMbl BBICIIETO OOpa30BaHUS OOYYAIOIIMECS TaKXKe
OCBaMBAIOT JApyrue JUCHUIUIMHBI W/WMIW  TPAKTHKH, CHOCOOCTBYIOUIME  JIOCTHKEHHUIO
3aIlUIAHUPOBAHHBIX PE3YJIHTATOB OCBOCHHUS JTUCHUIUIMHBI « TE€XHOJOTUM MPOrpaMMHUPOBAHUS B
HAHOWH]LyCTPUUY.

Tabnuya 3.1. Ilepeuenv komnonenmos OII BO, cnocobcmeyrowux o0ocmudiceHuro
3aNIAHUPOBAHHBIX PE3YIbMAaAmMOo8 0C80EHUS OUCYUNTIUHBI

IIpenmecTByromme IMocaenyroiue
Hudp Hauvenosanne IIHCIP;HI:'[J'II/IHLI;’MOI)III}’JIH nncunnﬂnllll)lll/ﬁloz[yﬂu
9 9

KOMIETEHIIH NPAKTUKH* NPaKTHKH*

Crnoco0eH HCKaTh HyKHbIE
WCTOYHHUKH HH(POPMAIIH 1
JaHHBIC, BOCIPUHAMATH,
aHaIN3UPOBATh, 3AIIOMUHATH
U TiepeaBaTh NHHOPMALHIO
C MCIOJIb30BAHUEM
HU(POBBIX CPEACTB, a TAKKE
C TIIOMOIIBIO AITOPUTMOB
pu paboTe ¢ MOITy4eHHBIMU
U3 pa3InuHbIX UCTOYHHUKOB

YK-7 JJAHHBIMU C LIEJIBIO
3 PEeKTUBHOTO
UCTIONIb30BAHMS TIOTyYSeHHON
uH(pOpMAaLUK AJIsl pELIEHUS
3aj1a4; IPOBOIUTD OLICHKY
uHpOpMaIuH, ee
JIOCTOBEPHOCTH, CTPOUTH
JIOTHYECKHUe
YMO3aKJIIOYeHHsI Ha
OCHOBaHHH TTOCTYTAOIIHX
nH(pOpMaLUK U TAaHHBIX

IIpenaunioMHas mpakTHKa;

Crioco0eH MCIO0JIb30BaTh
MHCTpYMEHTapui
dhopmanuzanuu
WH)XEHEPHBIX, HAYYHO-
TEXHUYECKUX 3a/ad4,
MIPUKIIAJHOE IPOTPAMMHOE
obecrnieueHue ais
MOJICIIMPOBAHHS U
MPOCKTHPOBAaHUS OOBEKTOB,
CHCTEM M ITPOIIECCOB

Hay‘IHO'I/ICCJ'[C,HOBaTCJ'IBCKaH

OIIK-5 pabora;

T'oToBHOCTE pa3zpabaThIBaTH
¢busnueckne u Hayuno-uccnenoBarensckas
MaTeMaTHIECKHE MOJIEIH, pabora;
MPOBOAUTH KOMITBIOTEPHOE [IpenaumomMHas NpakTHKa;
MOJICTTMPOBaHNE
ucciIeyeMbIX (PU3NIECKUX

IK-3




Ipenmecrayrommue Mocaexyrommue
Hngp Hauvenosanue I[I/ICIP;I::[JII/IHLI?,MOI;II}’JIH I[HCIII/[I[JII/Ii:{I/;IOlIyJII/I
9 9

KoMueTeHmH NpaKTHKA* NpaKTHKH*

MPOIIECCOB B 001aCTH
HAHOTEXHOJIOTHHU U
MHKPOCHUCTEMHON TEXHHUKH

* - 3amoJIHAETCS B COOTBETCTBUM ¢ MaTpHueil komnereniuid u CYII OI1 BO
** - 3JIeKTUBHBIE AUCIUIUIUHBI /TIPAKTHKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OO61mmas TpyA0eMKOCTh TUCHUTUTHHBI « TeXHOIOTHH MPOTrpaMMHUPOBAHUS B HAHOUHIYCTPUM» COCTABIISIET «6)» 3a4ETHBIX SIMHMII.
Tabauya 4.1. Buowvl yuebHol pabomvl no nepuooam 0C80eHUs 00pA308AMENbHOU NPOCPAMMBL 8biCULe20 00pA308aHUs OJisl OYHOU (HOpMbl
00yuenus.

Bun yueOHoii padoThI BCEI'O, ak.u. 1 Cemecrp(-rn) 5

Konumaxmmnas paboma, ax.u. 85 34 51
Jlexuuu (JIK) 34 17 17
JlaGopartopusie pabotsl (JIP) 51 17 34

IMpaktuueckue/cemunapckue 3ansatus (C3) 0 0 0
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 104 38 66
Koumponw (sx3amen/3auem c oyenkou), ax.u. 27 0 27
Oo0masi Tpy10eMKOCTH T CHUIIHHBI aK.4. 216 72 144

3a4.el. 6 2 4




5. COAEPKAHUE JUCIUIIJINHBI

Tabauya 5.1. Codeporcanue oucyuniunsl (Mo0yis) no euoam y4ebHou pabomuol

Bun
Homep | HammeHnoBaHue pasnena "
paszena [——— Copep:xanue pa3aesa (TeMbl) yueOHoit
padoThI*
11 Merton Bapuauuii B 3aja4ax ¢ HEMOABM)KHBIMH JIK, JIP
TpaHUIIAMHI
1.2 Bapuarus u ee cBoiicTBa JIK, JIP
1.3 YpaBHenue Diiniepa JIK, JIP
14 @DyHKINOHAIBI, 3aBUCSIIIIE OT TPOM3BOAHBIX TIK. TIP
MIEPBOT0 M 00JIee BRICOKUX MOPSIKOB ’
MaTemaTHuecKoe 15 OyHKIINOHAIIBI, 3aBUCSIINE OT (PYHKITHIA TIK. JIP
BBeleHHe. Bapuannonnoe ' HECKOJIbKUX HE3aBUCHMBIX IEPEMEHHBIX ’
Paspen 1 |ucumucienue kak cpencTso 1.6 BapuannonHasie 3aga4un B mapamerpudaeckoi popme | JIK, JIP
peneHust GU3NIECKUX 17 Merton Bapuaiyii B 3371a4ax ¢ IIOJABH>KHBIMH IK. TIP
3a1a4y ' IrpaHULIAMU ’
1.8 BapuanuoHHbIe 3a1a4u HAa YCIOBHBIM 9KCTPEMYM JIK, JIP
1.9 W3onepumerpuyeckue 3a1auu JIK, JIP
1.10 [IpsiMble METO/IpI B BAPHALIMOHHBIX 3a/1a4ax JIK, JIP
1.11 KoHeuHo-pa3HOCTHBINA MeToa Ditnepa JIK, JIP
1.12 MeTton Putna JIK, JIP
1.13 Metoxn KanTopoBuua JIK, JIP
[IpencraBneHue ynces 3a0IHEHUS I CUCTEM
21 HEB3aMMOJICHCTBYIOIIUX (EPMUOHOB IIPH MaJIBIX JIK, JIP
SHEPTHIX
BropuuHoe kBaHTOBaHUE 29 Cucrembl pepMHOHOB, B3aUMOACHCTBYIOLIHX JIK. JIP
Paznen 2 |cucrem, cocTOSsIIUX U3 ' MIOCPEICTBOM MAPHBIX CHJI ’
MHOTUX ()epMHOHOB 2.3 CraTtucTuueckuii onepaTop JIK, JIP
24 Martpuna mioTHOCTH JIK, JIP
2.5 Merto1 ypaBHEHUH JIBWKEHUS ISl [IOJIEH YaCTUI JIK, JIP
2.6 Ypasuenne Xaprpu-Poka JIK, JIP
3.1 CB3b 2IEKTPOHHOH IJIOTHOCTH € HOTEHIHAIOM JIK, JIP
3.2 IIpyuHIMN MUHUMYyMa HEPTUU U XUMUYECKUI JIK, JIP
HOTEHIHAI
3.3 CBoiicTBa aTOMOB M HOHOB JIK, JIP
3.4 BBeznenne 00MeHHBIX 3G HeKToB JIK, JIP
Pasnen 3 | Teopust Tomaca-®epmu 3.5 Koppensms B pamkax Teopun Tomaca — @epmu JIK, JIP
3.6 [TonpaBKu Ha TPaiMEHT INIOTHOCTH JIK, JIP
37 OKpaHMpOBaHHUE 3aps/I0B B METAIIAX U JIK, JIP
TIOJTYTIPOBOTHUKAX
38 Teopema BupHnana 1 MacuITabHbIE COOTHOLICHNUS B JIK, JIP
teopuu Tomaca — @epmu
4.1 Teopema Xosub6epra-Kona JIK, JIP
42 Cas3p MEK/1y MHOXECTBAMH FaMHJILTOHHAHOB 1 JIK, JIP
(YHKIMH TITIOTHOCTH
43 [NonHas sHEPTHSI OCHOBHOTO COCTOSIHUS (hepMu- TIK. JIP
CHCTEMBI KaK ()YHKIIMOHAJI IJIOTHOCTH YaCTHIL ’
44 CpenHue 3HaueHHS HU3MUECKUX BEIIMUUH KaK JIK, JIP
(YHKIMOHAJIBI IVIOTHOCTH
OCHOBHBIE TTOJIOKEHHS 45 BapunannoHHbIi 10X0/] 1 cCaMOCOTJIaCOBaHHbIE TIK. TIP
Pasen 4 MeToa (hYHKITMOHATIOB ypaBHEHUs i
m0THOCTH. Teopema ATTIPOKCUMAITUH TSI 0OMEHHO-KOPPEIAHOHHON
4.6 JIK, JIP
Xosubepra Kona SHEpPIruu
4.7 [IpubnmxeHne JOKaIbHON IIIOTHOCTH JIK, JIP
48 Omnwucanue 0OMEHHO-KOPPEISIMOHHON YHEPTHH C TIK. TIP
TTOMOIIBIO TTAPHOH KOPPEISIIMOHHON (DYHKITUH ’
4.9 AnmpokcuManuu it GyHKIMOHATIA KHHETHYECKON JIK, JIP
SHEPrUH
410 rpa,III/ICHTHOCUpaSHO)KCHI/IC Ut yHKIMOHANA JIK, JIP
KHHETUYECKOH SHEPTUH

6




Bun
Conep:xanue pasaesa (TeMbl) yueOHO#
padoThr*

Homep | HammeHnoBaHue pa3nena
pasaena JUCHUILITHHBI

Teopema Bupuana u MacuITabHbIE COOTHOLLICHUS B
411 MeTo/ie (pyHKIMOHAIOB TNIOTHOCTH KaK KPUTEPUH JIK, JIP
KOPPEKTHOCTH MOJYYEHHBIX Pe3yIbTaTOB

TeOpI/IH BOSMyIlIeHI/Iﬁ B MCTOAC (i)yHKIII/IOHaHOB

4.12 JIK, JIP
IUIOTHOCTH

413 JIuHEHHBIN OTKJIMK CUCTEMBI HA BHEIITHEE JIK, JIP
BO3MYIIICHHE

4.14 AHcaM0JIM TIpH HEHYJIEBOH TeMIiepaType JIK, JIP

4.15 Bo30ykIIeHHBIE COCTOSHUS JIK, JIP

* - 3anonageTcs Tonpko mo OUHOMU dopme obyaenust: JIK — nexyuu, JIP — nabopamophsie pabomoi; C3 —
npaxmuyecKue/CeMunapcKue 3aHamus.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Cneunajau3upoBaHHoOe
yueOHOe/1abopaTopHoe
o0opynoBanme, I1O u
Tun aynuropuu OcHaleHue ayIuTOpUHU
MaTepHaJIbl JJIs1 0CBOEHUS
AMCUMILIUHBI
(mpu HeOOXOAUMOCTH)
JlexunonHas
Jlaboparopus
Jlist
CaMOCTOSATEIIbHOMN
paboThI

* - ayauTOpUs I CAaMOCTOATENFHON paboThl oO0yvatrontuxcs ykaspiBaetcss OBA3ATEJIBHO!

7. YYEBHO-METOJNYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUILIJINHbBI

Ocnoenas numepamypa:
1. dembsiHOB, Anekcanap, Hukonait EBceeB, and Oner unapueB. OCHOBBI MeTOAa
(GyHKIIMOHaa MJIOTHOCTH B ruipoanHamuke. Litres, 2022
2. Zhu, Chaoyuan, ed. Time-Dependent Density Functional Theory: Nonadiabatic
Molecular Dynamics. CRC Press, 2022
Lononnumenvnasn numepamypa:
1. bapanosckuii, B.J. KBantoBas MexaHuka 1 KBaHTOBast XUMUs: yueOHoe nocodue /
B.1. bapanoBckwuii. - OnektpoH. naH. - Cankt-IlerepOypr: Jlans, 2019. - 428 ¢
2. Chen, Jianhua, Zhenghe Xu, and Ye Chen. "Electronic structure and surfaces of sulfide
minerals." Density functional theory and applications (2020): 181-236
Pecypcuvl ungpopmayuonno-menekommynuxkayuonnou cemu « nmepnemy:
1. ObC PY1H u croponnne OBC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHUH 3aKJIIOYEHHBIX JOTOBOPOB
- DnekTpoHHo-6ubmoteunas cuctema PY/IH — 9bC PYIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcurerckas Oubnuorexa onnan» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- OBC «KoncynbranT cryaeHta» www.studentlibrary.ru
- OBC «Tpouukuit MOCT»
2. ba3bl JaHHBIX U TOMCKOBBIE CUCTEMBI
- OJIEKTPOHHBIN (POH]T TPABOBOM M HOPMATUBHO-TEXHUYECKON TOKYMEHTAIIUH




http://docs.cntd.ru/

- mouckoBas cucreMa SHaekc https://www.yandex.ru/

- mouckoBas cuctema Google https://www.google.ru/

- pedeparuBHas 6a3a manabeix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvt 015 camocmosmensbHol pabomsl 00y4AOWUXCcs npu
0CBOCHUU OUCYUNTUHBL/MOOYAAE:

1. Kypc nexnuii o gucturiinae « TeXHOJIOTHH MPOrpaMMHUPOBAHUS B HAHOMH LY CTPHI.

* - Bce y4eOHO-METOIUYECKUE MATePUANTBI JJII CAMOCTOSITEIIBHONH PabOThl 00ydJaromuXcst
pa3MeIarTCs B COOTBETCTBUU C ICUCTBYIOIIMM HOPsAIKOM Ha cTpaHulle guciuuruimasl B TYUC!
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