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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

JucnunnuHa «KBaHTOBass MEXaHWKA B HAHOCHCTEMAaX» BXOJUT B IIPOTpaMMy MarucTpaTypbl
«mKeHepHO-pU3NYECKUE TEXHOJOTMU B HAHOWHIYCTpUW» 10 HampapieHuio 28.04.01
«HaHoTeXHONOTMM W MHUKPOCHUCTEMHas TEXHHWKa» M wu3ydaercs B 1 cemectpe 1 Kypca.
Huctummuay peanu3yer ba3zoBas kadenpa «HaHOTEXHOIOTMM W MHUKPOCHCTEMHAs TEXHUKAy.
JucuumnianHa coCTOMT M3 5 pa3fenoB U 13 TeM M HalpaBlieHa Ha M3YyYEHHE OCHOB KBAHTOBOM
MCXaHHUKH B 00J1aCTH HAHOCUCTEM.

[lenpt0 OCBOCHUSI NUCIMIUIMHBI SIBISETCS TOJYyYCHHE 3HAHWM, YMEHUH, HABBIKOB U OIIBITA
NESATEILHOCTH B OOJIACTM HAHOTEXHOJOTHH, (U3MYECKUX TIPOIeccax, MPOUCXOJSMIINX B
MOJTYTIPOBOTHUKOBBIX MaTepuajgax U NpHOOPHBIX CTPYKTYpax; pa3BUTHE (PU3UUECKOTO MBIIIICHUS
U TEXHOJOTHYECKMX HABBIKOB, XapaKTEPHU3YIOMUX dTambl (OPMHUPOBAHUS KOMIICTEHIIMH U
00€eCIeunBaOIINX JOCTH)KCHHE IUIAHUPYEMBIX pEe3yJbTaTOB OCBOCHHS 00pa30oBaTEIbHOU
MPOTPaMMBI.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUITVIMHbBI

OcBoenue pguctuiuimHbl «KBaHTOBas MexaHWKa B HAHOCHCTEMax» HAIpaBJICHO Ha
(dbopMupoBaHHEe y 00YYAIOMINXCS CICTYIOINUX KOMIIETEHIUH (YaCTH KOMIIETEHIU):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00y4arOWuxcs npu 0c60eHuu
OUCYUNTUHDBL (Pe3YTbmambl 0C80EHUS OUCYUNTIUHDL)

HNHankaTopsl 70CTHKEHUS] KOMIIEeTEHIIMT
Hugp Komnerenuus A PEI A N
(B paMKax JaHHOH THCUUTUIMHEI)
VK-3.1 [lonumaet posiab pyKOBOIUTEINSI KOMAHAbI, U 3HAET, KaKk
CriocoOeH OpraHu30BBIBaTE M |BBIPA0OTATh OCHOBHEIC CTPATETHH, IJIS JOCTHKCHUS TIOCTABIICHHBIX
PYKOBOIUTH pabOTOM KOMaHIIBI, |IIETICH;
VK-3 BbIpabaThIBasi KOMaHIHYIO VK-3.2 [TounmaeT 0coOEHHOCTH MOBEIEHMS JIOIEN B KOMAH/IE, C
CTpATETHIO TSI TOCTIKEHUST | KOTOpOif paboTaer;
MIOCTaBJICHHOH LEIH YK-3.3 Ymeet 3G pekTHBHO B3aUMOACHCTBOBATH C YWIEHAMHU
KOMAaH/IBI, UUISI TOCTIDKEHHSI TOCTABICHHBIX LIeNeH;
OIIK-1.1 3HaeT OCHOBHBIE 3aKOHEBI, ITOJI0KEHUS M METOLI B
Crioco0OeH CTaBUTh U PeIIaTh
00J1aCTH €CTECTBEHHBIX HAyK U MaTeMaTHKH;
HWH)XEHEpHBIE U HAyYHO-
OIIK-1.2 YMmeeT BBISBIATh €CTECTBEHHO-HAYYHYIO CYIITHOCTh
TEXHUYECKHE 3a/1a4H B 00JIaCTH N o
. po6ieM B 001aCTH HAHOTEXHOJIOTHH U MUKPOCHCTEMHOM TEXHUKH
HAHOTEXHOMOTHH 1 Y HOBBIX MEXIUCIMILTHHAPHBIX HAIPaBICHHUH, PyKOBOACTBYSICH
OIIK-1 MUKPOCUCTEMHOUN TEXHUKU U P P by Y
3aKOHAMH ¥ METOJJAMH €CTECTBEHHBIX HAYK M MAaTEMATHKH;
HOBBIX MEKIUCIUTLTHHAPHBIX
OIIK-1.3 Bnageer HHCTpyMEHTaMHU aHAJINU3a U PELLICHUS
HaIpaBJICHUAX Ha OCHOBE
WH)KEHEPHBIX W HAYYHO-TEXHUYIECKUX 33]1ad B 00JIaCTH
€CTECTBCHHOHAYYHBIX H . .
. HAaHOTEXHOJIOTHIA M MUKPOCHCTEMHOW TEXHIKH W HOBBIX
MaTeMaTHIECKUX MOJIeIeH o
MEKIUCIMIUIMHAPHBIX HAIPABICHUH;
ITK-3.1 3HakoM ¢ MporpaMMHBIM 00ECTIeYeHHEM TS
I'oToBHOCTE pa3zpabaTHIBATH
KOMIIBIOTEPHOTO MOJICITMPOBAHUS HCCIIETYEMBIX (PU3NIECKIX
(u3nveckre ¥ MaTeMaTHYECKUe o
MPOLIECCOB B 00JIACTH HAHOTEXHOJIOTMH U MUKPOCHCTEMHOMN
MO/IENH, TPOBOIUTH
KOMITBIOTEPHOE MOJICTHPOBAaHHE TOXHHIKH,
IK-3 p P I1K-3.2 Ymeer pa3pabaTsiBaTh (pr3HdIecKrie U MaTeMaTHIECKHE
HCCIIeTyeMbIX (PU3NIECKUX N
MOJIeNH B 00JIaCTH HAHOTEXHOJIOTHH 1 MUKPOCHUCTEMHON TEXHUK;
MPOIIECCOB B 001aCTH
[IK-3.3 Bnaneet HaBbIKaMU KOMIIBIOTEPHOTO MOJEIMPOBAHUS
HaHOTEXHOJIOTHU U
N uccienyeMbIX (U3NIEeCKUX MPOIECCOB B 00JIaCTH HAHOTEXHOJIOTUH
MUKPOCHUCTEMHON TEXHUKH .
U MUKPOCUCTEMHOM TEXHUKU;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Jucuunnuna «KBaHTOBass MexaHWKa B HAHOCHUCTEMAax» OTHOCUTCS K 00S3aTeNbHON YacTH
osoka 1 «/lucuummimael (MOyNn)» 00pa30BaTeIbLHON MPOTrPaMMBI BBICIIIETO 00pa30BaHMUS.




B pamkax o0pa3oBaTeNbHOM MPOTpaMMBI BBICIIETO OOpa30BaHUsI OOyYaronIuecs TakkKe

OCBaWBAIOT JApyTrU€ JUCHHUIUIMHBI W/WIW  TPAKTHKH, CIOCOOCTBYIONIME  JIOCTHIKEHHUIO
3aINIAHUPOBAHHBIX PE3YIBTATOB OCBOCHUA JUCHUITITUHBI «KBanroBas MEXaHUKa
HAaHOCHUCTEMAX)».
Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO, cnocobcmeyrouux O00CmMuiCeHu
3AN1AHUPOBAHRHbLX PE3)1bmamoe OC60E€HUA ducuunﬂqul
[penmecrByromue Mocaenyromue
Mudg Haumenosanue HC?[HZ:IHHHLI?IMOI; JIU ncunnﬂniil/;lou JIU
P KOMIIETeHIIMH A * YT, A . ¥,
NPAKTUKH NPAKTHKHU
CriocobeH opraHu30BEIBATH OCHOBBI IPUMEHEHHUS
1 PyKOBOAUTH paboToit HaHOTEXHOJIOTUH U
VK-3 KOMaH/1bI, BbIpabaThIBast MHUKPOCHUCTEMHOM TEXHUKH;
KOMAaHJTHYIO CTPATETHIO IS TexHoJIOrMYEeCKAast MPAKTUKA;
JIOCTIDKEHHUS TOCTaBICHHON [penaumioMHast MPaKTHUKA;
LeIH
CriocoOeH CTaBUTh U
peuiaTb MHXKCHEPHBIC U
HaYYHO-TCXHHUYCCKUEC
OCHOBBI IPUMEHEHHUS
3a7a49u B 0071aCTH .
N HAHOTEXHOJOTUH U
HAHOTEXHOJOTUH U .
N MHUKPOCHUCTEMHOM TEXHUKU;
OIIK-1 MUKPOCUCTEMHOUN TEXHUKU U
HayuHno-uccrenoBarensckas;
HOBBIX
TexHomorn4yeckas MpakTUKa,
MEKAUCIUTLTHHAPHBIX
HAIMpPaBJICHUSIX HA OCHOBE
€CTCCTBCHHOHAYYHBIX U
MaTeMaTHYEeCKUX Mojenen
I'oToBHOCTE pa3zpabaTHIBaTH
(busnueckue u Modeling of Nanoobjects;
MaATCMaTUYCCKUC MOJCIIH, TexHonoruu
MMPOBOAUTH KOMIBIOTCPHOC IporpaMMUpOBaHUsA B
IK-3 MOJEIUPOBAaHUE HaHOUHIYCTPHH,
UCCIEyEMbIX (PU3UIECKUX HayuHno-uccrenoBarenbckas;
MPOLIECCOB B 00J1aCTH [peaaumioMHas NpakTHKa,
HAHOTEXHOJIOTHUH U
MHUKPOCHCTEMHOM TEXHUKU

* - 3aMONHSAETCS B COOTBETCTBUH ¢ MaTpuieii kommnerenuii u CYII OI1 BO
** - 3NIeKTUBHBIC TUCIUILIMHEI /TIPAKTHKH




4. OFBEM JJVCHUIJIMHBI U BUbI YYEBHOMN PABOTHI

OO01mmas TpyA0eMKOCTh TUCHUTUTHHBI « KBAaHTOBAsi MEXaHUKA B HAHOCUCTEMAX» COCTABIISICT «0)» 3aUETHBIX SMHHII.
Tabauya 4.1. Buowvl yuebHol pabomvl no nepuooam 0C80eHUs 00pA308AMENbHOU NPOSPAMMbL BbICULIE20 00PA308AHUS 01 OYHOU Hopmbl

00yuenus.

Cemectp(-b1)

Buja yue6Hoii padoThI BCEIO, ak.u. 1

Konumaxmmnas paboma, ax.u. 72 72
Jlexuuu (JIK) 36 36

JlaGopartopusie pabotsl (JIP) 0 0
IMpaktuueckue/cemunapckue 3ansatus (C3) 36 36
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 117 117
Koumponw (sx3amen/3auem c oyenkou), ax.u. 27 27
Oo0masi Tpy10eMKOCTH T CHUIIHHBI aK.u. 216 216

3a4.e. 6 6




5. COAEPKAHUE JUCIUIIJINHBI

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

Bun
Homep | HammeHnoBaHue pasnena "
azrena [——— Copep:xanue pa3aesia (TeMbl) yueOHoit
P padoThI*
CriexTp U3Iy4eHus aOCOIIOTHO YEPHOTO Tela,
11 JIK, C3
Paszen | Kopmyckymsipro — ¢doroaddekr, 3pdexkr Komnrona
BOJIHOBOH ITyaim3m 1.2 TI'mmote3a JI. e Bpotins JIK, C3
1.3 Judpakius 3JeKTpOHOB JIK, C3
21 OtkpeiTre cimHa. Maraetod bopa. Oneparop JIK, C3
CIuH ¥ TOXIECTBEHHOCTh SlLLE
Pazmern 2 qacTH 2.2 Ypasuenne [laynn. CBoiicta Matpun [aynm JIK, C3
: 23 [IpuHIMT TOKAECTBEHHOCTH YaCTHII. K. C3

MHOFOBHGKTPOHHLIC aTOMBI

3aKOHBI AUCHEPCUH IS
Pa3nen 3 | cBOGOIHBIX IEKTPOHOB U

3aKOHBI AUCTIEPCHH TSI CBOOOJHBIX AJIEKTPOHOB 1
3.1 mycroif pemerku. KBasuumnynsc u kBasuuactuna. | JIK, C3
HenpepbIBHOCTH U pa3pbIBHOCTh 3aKOHA AUCIEPCUU

[IpoxoxeHne 1 OTpakeHUE BOJIH OT PEIIeTKH.

IIyCTOM pEUIeTKU 3.2 Mauslii nepuoguueckuii pemetounsiii norennuan. | JIK, C3
Pasnoxxenue noreHuuana B psg Oypee
3.3 PaszpeliieHHbIE ¥ 3anpelleHHbIe 00JaCTH YHEPTHU JIK, C3
[TonmHOE BHYTpeHHEE OTpaskeHHE Ha TPaHUIIAX 30H
ITocTpoeHue 30HbBI 4.1 yTp p p JIK, C3
bpumntosna
Pasnen 4 | bpunntosHa, HoHATHE DddexTuBHAS Macca U KpUBU3HA 3aKOHA
3¢ PEKTHBHOI MacChl 4.2 P JIK, C3
JMCTIEPCHU
CBOOOIHBIN 3JIEKTPOH KaK IJIOCKas BOJHA.
51 TyHHEeTHpOBaHHE (TOI0APHEPHOE MPOXOKICHUE). K. C3
' HanbapreepHoe oTpakeHne. Pe3oHaHCHOE ’
Paspen 5 | TynnenupoBaHue
TYHHEIMPOBAHHUE
CamodoxkycupoBka. [IpuHIMI HeONpeAEIEHHOCTEN
5.2 (1) ycup PpUHI pea JIK, C3

I'eitzenOepra

* - 3anonasercs Tonpko mo OUHOMU dhopme obyuenust: JIK — nexyuu, JIP — nabopamopnvie pabomsi; C3 —
npaKmuyecKue/CeMunapcKue 3aHamus.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun aynuropuu

OcHamenue aynuropuu

Crnenmnanu3upoBaHHoOe
yueOHOe/1adopaTopHoe
odopynoBanue, [10 u
MaTepHaIbl 1J151 0CBOEHHS
AUCHUTLTAHBI
(mpu He0OXOAMMOCTH)

JlexumnonHas

Aynutopus Ui IPOBEICHUS 3aHATUIA
JIEKIIMOHHOIO TUIIA, OCHAIIIEHHAs
KOMILIEKTOM CIICIIHAIM3UPOBAHHON MeOeH;
JIOCKOU (KPaHOM) U TEXHUUYECKUMU
CpeJICTBaMU MYJIbTUMEINA MPE3CHTAIIHH.

Cemunapckas

AyauTopus sl IPOBEICHUS 3aHATUI
CeMI/IHapCKOFO THUIIA, l"pyrIHOBI)IX nu
WHJIMBUIyaIbHBIX KOHCYJIBTALINM, TEKYIIETO
KOHTpOJ'ISI nu HpOMe)KYTO‘—IHOI\/'I aTTecTalum,
OCHaIlleHHAsI KOMILJIEKTOM
CHeIMaTU3UPOBAHHON MeOeH 1
TEXHUYECKUMHU CPEACTBAMU MYJIbTUMEANA




Crnennanu3npoBaHHoOe
yueOHoe/1adopaTopHoe
obopynoBanme, I1O u

Tun aynuropun OcHameHue ayauTopun MATEPHABI 151 0CBOCHHSI
AMCUMILTUHBI
(Ipu HEOOXOTUMOCTH)
IIPE3CHTALMMN.

Aynuropus JUisi CaMOCTOSITEIBHON pabOThI
o0yyaromuxcs (MOXeT UCTIOIb30BATHCS IS

st .
A . | IpOBEIEHUS] CEMUHAPCKUX 3aHATHI U
CaMOCTOSITEIILHOM .
KOHCYJIbTAINH ), OCHAIIIEHHAS KOMILIEKTOM
paboThI

CTIeMaTM3UPOBAHHON MeOenu u
KoMIbroTepami ¢ gocrynoM B QUOC.

* - ayTUTOpHS AJIsl CAMOCTOSITENIbHOI pa0doThl 00yyaronuxcs ykaspiBaercs OBA3ATEJIDBHO!

7. YHEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECHHEYEHHUE JUCHUITIJIMHBI

Ocnognas tumepamypa:

1. Eppemos, FO. C. KBanroBas Mmexanuka : yaueoHoe mocobue s By3os / FO. C.
EdpemoB. — 2-e u3z., ucop. u gon. — Mocksa : U3natensctBo FOpaiit, 2024. — 458 ¢. —
(Briciee obpazoBanue). — ISBN 978-5-534-04975-6

2. Epmakos, A. 1. KBanToBast Mmexanuka u kBaHTtoBas xumusd. B 2 4. Yacts 1. KBanToBas
MeXaHHKa : YIeOHHK U IPaKTUKyM Ui By30B / A. U. EpmakoB. — MockBa : M31aTenscTBo
IOpaiir, 2024. — 183 ¢. — (Bpicmiee o6pazoBanue). — ISBN 978-5-534-00127-3

3. Epmakos, A. 1. KBanToBas mexanuka u kBanToBast xumusi. B 2 4. Yacte 2. KBantoBas
XUMHUS : Y4eOHUK U IPakTUKYM U1t By30B / A. 1. EpmakoB. — MockBa : M3natenbctBo FOpaiir,
2024. — 402 c. — (Bricuiee obpazoBanue). — ISBN 978-5-534-00128-0

4. ®u3uKa MoxynpoBOAHUKOBBIX MPUOOPOB MUKPOIIEKTPOHUKH : yueOHOE TOcOOHe st
By30B / B. 1. Crapocensckuii. — Mocksa : U3garensctBo HOpaiit, 2019. — 463 c. —
(bakanaBp. Axagemuueckuii kypc). — ISBN 978-5-9916-0808-4

5. IInotHukos, I'. C. MUKpO3/IEKTPOHUKA: OCHOBBI MOJIEKYJISIPHOM 3JIEKTPOHUKH :
yaebHoe mocodue st By3oB / I'. C. [Tnotuukos, B. b. 3aiineB. — 2-e u3a., ucnp. u A00. —
Mockga : U3natensctBo FOpaiit, 2019. — 166 ¢. — (ABTopckwuii yueonuk). — ISBN 978-5-
534-03637-4

6. Kynpesareix, H. B. ®usnka metamios. Penko3emenbHbie METaUIbl U UX COSTUHEHUS :
yaeOHoe mocobue st By3oB / H. B. Kyapesatsix, A. C. Boneros. — Mocksa : M3naTenscTBo
FOpaiir, 2019 ; ExatepunOypr : U3a-so Ypan. yu-ta. — 197 ¢. — (YuuBepcurersl Poccun). —
ISBN 978-5-9916-9977-8

7. Huxkurenkos, H. H. TexHOnOorus KOHCTpYKIIMOHHBIX MaTEPUAJIOB. AHAIIN3
MOBEPXHOCTH METOJIaMH aTOMHOM (pu3ukH : yuebHoe mocodue i1t GakanaBpuara u
maructparypsl / H. H. HukurenkoB. — Mocksa : U3narensctBo FOpaiit, 2019. — 202 ¢. —
(Yuusepcutetsl Poccun). — ISBN 978-5-9916-6528-5
Jononnumenvnas numepamypa:

1. Wmrommm, A. C. ndpakuMoHHBIN cTpyKTYpHBIH aHanu3 B 2 4. Yacts 2 : yueOHOE
noco6wue utst By3oB / A. C. Wimommun, A. I1. Opemiko. — 2-e u3., uerp. u 1011 — MOCKBa :
N3znarensctBo FOpaiit, 2019. — 299 ¢. — (ABTopckuii yuebnuk). — ISBN 978-5-534-04324-2

2. PauxoB, M. 10. ®usndeckre 0CHOBBI U3MEPEHUH : yueOHOE MTOcoOue st
akageMmuyeckoro Oakanaspuata / M. FO. PaukoB. — 2-e u3., ucnp. u gon. — Mocksa :
NznatenberBo FOpaiit, 2019. — 146 ¢. — (bakanaBp. Akagemuueckuii kype). — ISBN 978-5-
534-09510-4
Pecypcuol ungpopmayuonno-menekommynuxkayuonnou cemu « dnmeprnemy:

1. ObC PY1H u croponnne ObC, Kk KOTOPBIM CTyI€HTHl YHUBEPCUTETA UMEIOT JOCTYII




Ha OCHOBaHMH 3aKJIFOYCHHBIX JIOTOBOPOB
- DnektponHo-6ubmmoreunas cucrema PY/IH — ObC PYIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcurerckas oubnmoreka onnan» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- OBC «Koncynbrant cryaenray www.studentlibrary.ru
- OBC «Tpounkuit MOCT»
2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI
- QJIGKTPOHHBIN (POH]I IPABOBOI U HOPMATUBHO-TEXHUYECKOM TOKYMEHTAIIUU
http://docs.cntd.ru/
- mouckoBas cuctema Sunekc https://www.yandex.ru/
- mouckoBas cucreMa Google https://www.google.ru/
- pedepatuBHas 6a3a manHbix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvt 05t cCAmMoCmosmenbHoU pabomul 0OYUaAOWUXCSL NPU
0CB8OEHUU OUCYUNTUHBL/MOOYIS*:
1. Kypc nekmuii no mucuuiuinae « KBaHTOBasi MEXaHHWKa B HAHOCHCTEMAX).

* - Bce yueOHO-METOANYECKHE MaTepHallbl Uil CaMOCTOATENbHOM paboThl 00ydaromuxcs
pa3MenarTcs B COOTBETCTBHUHM € JEMCTBYIOIMM NOPsAKOM Ha cTpaHule aucuuiuinasl B TYHUC!

8. OIEHOYHBIE MATEPHUAJIbBI U BAJUIBHO-PEUTUHI OBAS CUCTEMA
OIEHUBAHHUA YPOBHA C®OPMHUPOBAHHOCTH KOMIIETEHIUM 11O

JTUCHUIJIMHE

OneHouHble MaTepuanbl W OaUIBHO-pEHTHHTOBAs CcUCTeMa* OLEHHBAHUSA YPOBHS
c(OPMHPOBAHHOCTU KOMIIETEHIMH (4acTH KOMIIETEHIMi) [0 MTOraM OCBOCHMS JUCLMILIMHbI
«KBaHTOBasi MexaHMKa B HAaHOCUCTEMax» IpenacTasieHsl B [Ipunoxxennn k Hacrosiueld Paboueit

IIpOrpaMMe JUCLHUIIINHBIL.
* - OM u BPC ¢popmupyroTcsi Ha OCHOBaHUH TPeOOBAHUN COOTBETCTBYIOIIETO
JIOKaJIbHOT0 HOpMaTuBHOroO akta PY J1H.



PA3BPABOTYMUK:

JlouieHT

Jonoxcnocmo, BYIT

PYKOBOJIUTEJIb BYII:

3aBeayromuii kadeapoit

Kapuer Anexceit IBanoBuu

Jonoscnocmo BYIT

PYKOBOJIMUTEJIb OII BO:

JlomeHT

Damunus U.0.

[Tonos Cepreit BukropoBuu

Honoxcnocmo, BYIT

Damunus U.0.

Aracuesa CseTiiaHa
BukroposHa

@amunus U.0.



