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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Jucuunnuna «KBaHTOBas MexaHHKa B HAHOCHCTEMAaX» BXOAUT B MPOrpaMMy MarucTparypbl
«Hanorexnonorun» no HampasieHuto 28.04.01 «HaHOTeXHOIOTUU U MUKPOCUCTEMHAS TEXHUKA
u n3ydaercsa B 1 cemectpe 1 xypca. Jucuummny peanusyet basoBas kadenpa «HanorexHonoruu
U MUKPOCHCTEMHAasl TeXHHKa». JIMCIMIIIIMHA COCTOUT U3 5 pa3fenoB U 13 Tem u HampaBieHa Ha
M3Yy4YEeHHE OCHOB KBAaHTOBON MEXaHUKU B 00JIACTH HAHOCHCTEM.

Llenbro 0CBOEHMSI JUCLMILIMHBI SBJISIETCS MOJIyY€HUE 3HAHUM, YMEHUI, HaBBIKOB U OIIbITA
NEeSTeIbHOCTH B OOJIACTM HAHOTEXHOJOTWH, (GU3MYECKUX Mpoleccax, MPOUCXOAAIUX B
MOJTYTIPOBOIHUKOBBIX MaTepUaiax v MPUOOPHBIX CTPYKTYpax; pa3BUTHE (PU3MUECKOTO MBIIUICHUS
U TEXHOJOTHYECKMX HAaBBIKOB, XapaKTEPU3YIOLIUX ATambl (OPMHUPOBAHUS KOMIIETECHIIMI U
o0eCreYnBaOIMX JTOCTHKCHHE IUIAHUPYEMBIX Ppe3yJIbTaTOB OCBOEHHUS 00pa30BaTENIbHOM
MIPOrPaMMBlI.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUITVIMHDI

OcBoenne pgucummuimHbel «KBaHTOBas MeXaHMKa B HAHOCUCTEMAx» HANPaBICHO Ha
(bopmupoBaHre y 00yUarOIUXCS CIEAYIONINX KOMIIETCHIIUN (YaCTH KOMITETCHIINN ):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00y4arOWuxcs npu 0c80eHuu
OUCYUNTIUHBL (Pe3VIbMambvl 0C80eHUS OUCYUNTIUHDL)

HNHauKaTopbl 10CTHKEHHS] KOMIIeTeHIMH
Iudp Komnerenuus A pEI A N I
(B paMKax JaHHOMW NHUCUMUIUIMHBI)
YK-3.1 [TonuMaeT posib pyKOBOJUTEISI KOMaH/Ibl, U 3HAET, KaKk
CriocoOeH OpraHu30BbIBaTE M |BBIPAOOTaTh OCHOBHBIE CTPATETHH, AJIS TOCTHIKEHUS TTOCTABICHHBIX
PYKOBOJIUTH pabOTOM KOMaH/bI, |IENEiH;
YK-3 BbIpabaThIBasi KOMaHAHYIO YK-3.2 [TornmaeT 0co6eHHOCTH MOBEICHUS JII0JIei B KOMaHE, ¢
CTpATeruIo JUIs JIOCTIDKEHNST  |KOTOpOi paboTaerT;
MOCTaBJIECHHON LIETN YK-3.3 Ymeer 3 peKTHBHO B3aMMOACHCTBOBATH C WICHAMH
KOMaH/Ibl, JUISl JIOCTH)KCHHMSI TIOCTABJICHHBIX LIEJICH;
OIIK-1.1 3HaeT OCHOBHBIE 3aKOHEI, ITOJIOKEHUS U METOJEI B
Cnocob6eH cTaBUTh U pemaTh
00J1aCTH €CTECTBEHHBIX HAYK U MaTeMAaTHKH;
WHKCHEPHBIE U HAy4YHO-
OIIK-1.2 YMmeeT BBISBIATh €CTECTBEHHO-HAYUYHYIO CYIIHOCTh
TEXHUYECKHE 3aJa4ll B 00J1aCTH . o
. npo6JieM B 00J1aCTH HAHOTEXHOJIOTHH 1 MUKPOCHCTEMHON TEXHUKH
HATOTEXHOTIOTHH 1 1 HOBBIX MEXIUCIUIIMHAPHBIX HANIPaBICHUH, PyKOBOACTBYSIChH
OIIK-1 MUKPOCUCTEMHOM TEXHUKU U P P - bY Y
3aKOHaMH U METOJIaMH €CTECTBEHHBIX HAyK U MaTeMaTHKH;
HOBBIX MEXIUCIUTUTHHAPHBIX
OIIK-1.3 Bnageetr HHCTpyMEHTaMHU aHAJINU3A U PEIICHUS
HaIlpaBJIECHUSIX Ha OCHOBE
WH)XEHEPHBIX U HAYYHO-TEXHUYECKHX 3a/1a4 B O0JIaCTH
€CTECTBEHHOHAYYHBIX U N .
. HaHOTEXHOJIOTMHA M MUKPOCHUCTEMHON TEXHHKH U HOBBIX
MaTeMaTHIeCKUX MOJIeNei .
MEKIUCIUIUIMHAPHBIX HAIPABICHUH;
I1K-3.1 3HaKkoM ¢ MporpaMMHBIM 00ecTIedeHHEM TS
I'otoBHOCTH pa3pabaTeIBaTh
KOMITBIOTEPHOT'O MOJICJINPOBAHUS UCCIEAYEMbIX (PU3NIECKUX
(usnyeckre 1 MaTeMaTHIECKHe .
MPOLIECCOB B 00JIACTH HAHOTEXHOJIOTMU U MUKPOCHCTEMHON
MOJIENH, IPOBOAUTH
KOMIIBIOTEPHOE MOJIEIUPOBAHHE TOXHHIKH,
IK-3 P P [1K-3.2 Ymeer pa3pabaTbiBaTh Pu3nuecKre 1 MaTeMaTHIECKHIE
UCCIeyeMbIX (PU3NIECKUX .
MOJIETH B 00J1aCTH HAHOTEXHOJIOTUH U MUKPOCHCTEMHOM TEXHHKH;
MIPOIIECCOB B 00JIACTH
[1K-3.3 BnaneeT HaBBIKAMH KOMITBIOTEPHOTO MOJICITNPOBAHS
HaHOTEXHOJOTHUHU H
. HCCIeAyeMbIX (PU3NIECKUX MPOIIECCOB B 00IaCTH HAHOTEXHOJIOTHH
MHUKPOCUCTEMHON TEXHUKH .
1 MHKPOCHCTEMHOM TEXHHUKH;

3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OII BO

Jucruminaa «KBaHTOBas MexXxaHMKa B HAHOCHCTEMax» OTHOCHTCS K OOS3aTElIbHOW 4acTH
6moka 1 «lucummuHsl (MOLyTH )» 00pa3oBaTeIbHON MPOTrPaMMBbI BBICIIETO 00pa30BaHusl.




B pamkax o0pa3oBaTeNbHOW MPOTpaMMBbl BBICIIETO OOpa30BaHUsI OOyYaronIuecs TakkKe

OCBaMBaOT JpPYyrue JUCHUIIIMHBI n/nm IIPaKTHUKU, CHOC06CTByIOH_II/Ie JTOCTHXKECHHIO
3aINIAHUPOBAHHBIX PE3YIBTATOB OCBOCHUA JUCIHUIIIINHBI «KBanToBas MEXaHHUKa
HAHOCHUCTEMAX).
Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO, cnocobcmeyrouux 00CmMuiceHuro
3AN1AHUPOBAHRHbLX PE3)1bmamoe OC60E€HUA ducuunﬂqul
IIpeamecTBylomme Ilocaenyomue
HaumenoBaHnue pen yromt AyIom
Mudp KOMITCTEHIIH JUCHUTIIHHBI/MOIYJIH, JUCHUTIIMHBI/MOYJIH,
MPaKTHKU® NPaKTHKH*
OCHOBBI IPUMEHEHUS
CriocobeH opraHu30BEIBATH P .
o HAHOTEXHOJIOIUI U
1 pyKOBOAUTH paboToit . )
KOMAHJIBI, BHIpABATHIBAS MHUKPOCHCTEMHOM TEXHUKH;
VK-3 COMAHILI K’) CTDATEI MO LIS Tlemaroruka BEICIIEH IIKOJIEL;
ocm;cel}{/m H(I))CTaBHeHI}{IOﬁ TexHoJOrn4YecKas MpaKkTUKa;
: LENH [peaaumioMHas MpaKkTHKA,
Croco0eH CTaBUTh U
pemaTL I/IH)KeHepHI)Ie u
HAy4HO-TEXHUYECKHE
3a7a44 B 001acTH
HAHOTEX HOTOMH 1 HayuHo-uccrnenoBarensckas
N abora;
OIIK-1 MUKPOCUCTEMHOUN TEXHUKHU U P .
HOBLIX TexHomorn4yeckas MpakTUKa,;
MEKAUCIUTLTHHAPHBIX
HaHpaBHCHI/IHX Ha OCHOBC
eCTeCTBeHHOHay'—IHI)IX u
MaTeMaTHYEeCKUX MOJeiei
T'oToBHOCTE pa3padaTeIBaThH . .
(bmﬂfecfm " Modeling of Nanoobjects;
TexHonoruu
MaTeMaTHYECKUE MOJIEIIH, DOrDAMMHPOBANHS B
HpOBOI[I/ITI) KOMHI)IOTepHOC HEHZI;IH c p —
TIK-3 MOJIETTUPOBaHUE AyCTpHH,
HeCTeyeMBIX H3MUECKHX HayuHo-uccrnenoBarensckas
abora;
MPOLIECCOB B 00J1aCTH p ’ )
HAHOTEX HOTOMIH 1 [peaaumioMHas MpakTHKA,
MHUKPOCHCTEMHOM TEXHUKU

* - 3aMONHSACTCS B COOTBETCTBUH ¢ MaTpuiei kommnerenuii u CYII OI1 BO
** - 3JIeKTUBHBIC AUCIMIUINHBI /TIPAKTUKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OO01mmas TpyA0eMKOCTh TUCHUIUTHHBI « KBAaHTOBAsI MEXaHUKA B HAHOCUCTEMAX» COCTABIISICT «5)» 3aUETHBIX SIMHHII.
Tabauya 4.1. Buowvl yuebHol pabomvl no nepuooam 0C80eHUs 00pA308AMENbHOU NPOSPAMMbL 8bICUIE20 00PA308AHUL O OUYHOU Gopmbl
00yuenus.

Buja yue6Hoii padoThI BCEI'O, ak.u. CEMeclT pCBD)
Konumaxmmnas paboma, ax.u. 51 51
Jlexuuu (JIK) 17 17
JlaGopartopusie pabotsl (JIP) 0 0
IMpaktuueckue/cemunapckue 3ansatus (C3) 34 34
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 93 93
Koumponw (sx3amen/3auem c oyenkou), ax.u. 36 36
OO01Iasi TPYT0EMKOCTh THCIHILTAHBI aK.v. 180 180
3a4.e/l. 5 5




5. COAEPKAHUE JUCIUIIJINHBI

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

Bun
Homep | HammeHnoBaHue pasnena "
Copep:xanue pa3aesa (TeMbl) yueOHoit
pasgena AUCHHUILTUHBI «
padoThI
CriexTp U3Iy4eHUs aOCOTIOTHO YEPHOTO Tela,
11 JK, C3
Kopmyckymsipro — ¢doroaddekrt, a¢pdexr Komnrona
Paznen 1 M =
BOJIHOBOH ITyaim3m 1.2 I'mmotesa JI. [le Bpotins JIK, C3
1.3 Judpakius 3JeKTPOHOB JIK, C3
OtkpsiTre crimHa. Marsneron bopa. Oneparo
2.1 P pa. LHepatop JIK, C3
CnuH U TOXJECTBEHHOCTb <IIHIA.
Pazpmen 2 acTHL 2.2 Ypasuenwue [Taynmu. CBoticTBa Matpuil [Taymam JIK, C3
[TpuHONT TOXIECTBEHHOCTH YaCTHII.
2.3 JK, C3
MHOT03JIEKTPOHHBIE ATOMBI
3aKOHbI JUCHEPCHH [T CBOOOIHBIX 3JIEKTPOHOB H
3.1 mycroii pemerku. KBasuumnynsc u kBasuuactuna. | JIK, C3
3aKOHBI AUCTIEPCHUU TSI HenpepbIBHOCTh U pa3pbIBHOCTh 3aKOHA AUCTIEPCUH
Pa3nen 3 |cBOOOAHBIX AIIEKTPOHOB H [IpoxoxneHne u OTpakeHHe BOJIH OT PELICTKH.
IIyCTOM pEUIeTKU 3.2 Mautslii nepuoguueckuii pemetounsiii norennuan. | JIK, C3
Paznoxxenne noreHuuana B psg Pypee
3.3 PaszpeliieHHbIE U 3anpelleHHbIe 00JaCTH YJHEPTHU JIK, C3
IlonHOE BHYTpEHHEE OTpaKCHHUE Ha IPaHULIaX 30H
ITocTpoeHue 30HbBI 4.1 yTp P patHi JIK, C3
bpumtosna
Pasnen 4 | bpunntosHa, HoHATHE D¢ dexTuBHAs Macca U KpUBU3HA 3aKOHA
3¢ PEKTHBHOI MacChl 4.2 P JIK, C3
JMCHIEPCHU
CBOOOIHBIN 3JIEKTPOH KaK IJIOCKas BOJHA.
51 TyHHenmupoBanue (Moa0apsepHOE MPOXOKICHHUE). K. C3
' HapnbaprsepHoe otpakeHne. PesoHaHCcHOE ’
Paspen 5 | TynnenupoBanue
TYHHEJIMPOBAHHUE
CamodoxycupoBka. [IpuHuun HeomnpeneaeHHOCTe I
5.2 Y (1) ycup pUHIL pea JIK, C3
[eiizenOepra

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

* - 3anonHsAeTcs Tonpko o OUHOMU dhopme obydaenust: JIK — nexyuu, JIP — nabopamopuvie pabomwl,; C3 —
RPaKmMuyecKue/CeMunapcKue 3aHamus.

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbI

Tun aynuropuu

OcHamenue aynuropuu

Cneuuaau3npoBaHHOe
yueOHOe/1adopaTopHoOe
odopynoBanmue, IO u
MaTepHaIbl 1J1s1 0CBOECHHSA
JUCIHMILIAHBI
(1pu He00X0AMMOCTH)

JlexumnonHas

CemuHapckas

Jns
CaMOCTOSITEIbHON
paboTHI

* - ayIUTOPHS IJIsI CAMOCTOSTENbHOM paboThl oOyuaromuxcs ykaspiaetcs OBA3ATEJIIbHO!

7. YAEBHO-METOJUYECKOE 1 UHO®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJINHBI

OchnosHas tumepamypa:
1. Edpemos, 1O. C. KBantoBast MmexaHuka : yueoHoe mocooue ajst By3oB / 1O. C.
EdpemoB. — 2-e uzn., ucnp. u gon. — Mocksa : U3garensctBo FOpaiit, 2024. — 458 ¢. —




(Bricmiee oopazoBanue). — ISBN 978-5-534-04975-6

2. Epmakos, A. . KBanToBast Mmexanuka u kBantoBas xumusi. B 2 4. Yacte 1. KBantoas
MEXaHUKa : YYeOHHK U pakTUKyM it By30B / A. 1. EpmakoB. — MockBa : 3parenbcTBo
FOpaiit, 2024. — 183 ¢. — (Bwicmiee oopazoBanue). — ISBN 978-5-534-00127-3

3. Epmaxos, A. 1. KBanToBas mexanuka v kBantoBas xumusi. B 2 4. Hacts 2. KBanToBas
XUMHSA : Y4eOHUK U TPakTUKyM 171 By30B / A. 1. EpmakoB. — Mocksa : M3garensctBo FOpaiir,
2024. — 402 c. — (Bricmee oopazoanue). — ISBN 978-5-534-00128-0

4. ®u3mKa MoIyNpPOBOAHUKOBBIX IPUOOPOB MUKPOIIEKTPOHUKH : y4eOHOE TOCOOHe IS
By30B / B. 1. Ctapocenbsckuit. — Mocksa : U3narensctBo FOpaiit, 2019. — 463 ¢. —
(bakamaBp. Axanemuueckuii kypc). — ISBN 978-5-9916-0808-4

5. IInotHukoB, I'. C. MUKpPO3JIEKTPOHUKA: OCHOBBI MOJICKYJISIPHOM 3JIEKTPOHUKH :
yaeO6Hoe mocooue st By3oB / I'. C. [Tnotaukos, B. b. 3ailineB. — 2-¢ u3a., ucnp. u 100, —
Mocksa : M3natensctBo FOpaiit, 2019. — 166 c. — (ABTopckuii yueoHuk). — ISBN 978-5-
534-03637-4

6. Kyapesateix, H. B. ®u3uka metannos. PenkozeMenbHbie METAIIBI M KX COCTUHEHUS :
yaeOHoe mocooue st By3oB / H. B. Kynpesatsix, A. C. BoneroB. — Mocksa : M31aTenscTBo
FOpaiit, 2019 ; ExarepunOypr : U3a-Bo Ypan. yH-ta. — 197 ¢. — (YHuBepcuretsl Poccun). —
ISBN 978-5-9916-9977-8

7. Hukutenkos, H. H. TexHonorust KOHCTpYKIMOHHBIX MaT€pUAIOB. AHAIN3
MOBEPXHOCTH METOJIaMH aTOMHOM (pu3ukw : yuebHoe mocodue i OakanaBpuara u
maructparypsl / H. H. HukurenkoB. — Mocksa : U3narensctBo FOpaiit, 2019. — 202 ¢. —
(Yuusepcutersl Poccun). — ISBN 978-5-9916-6528-5
HononnumenvHas numepamypa:

1. Wnrommn, A. C. JIudpakuoHHBIN CTPYKTYpHBIN aHaiu3 B 2 4. YacTsb 2 : yueOHOe
noco6ue 11st By30B / A. C. Wmtomun, A. I1. Opemiko. — 2-e u3 ., uctp. u gomn. — Mocksa :
WznatenberBo FOpaiit, 2019. — 299 ¢. — (ABTopckwuii yueonnk). — ISBN 978-5-534-04324-2

2. PaukoB, M. 0. ®usnueckue 0CHOBBI U3MEPEHMH : yueOHOe ocoOue Juis
akajgemudeckoro OakamaBpuara / M. 1O. PaukoB. — 2-¢ u3j., ucnp. u jgomn. — MocKBa :
N3znarensctBo FOpaiit, 2019. — 146 c¢. — (bakanaBp. Akagemuueckuii kypc). — ISBN 978-5-
534-09510-4
Pecypcuvl ungpopmayuonno-menexommynuxkayuouro cemu « Mnmepremy:

1. O9bC PYIH u croponnue DbC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT TOCTYII
Ha OCHOBAHMH 3aKJIFOUEHHBIX JIOTOBOPOB

- DnekTpoHHo-ombmuoTeunas cucrema PYJIH — 9bC PY JIH
http://lib.rudn.ru/MegaPro/Web

- OBC «YnuBepcuteTckas 6ubianoreka onnan» http://www.biblioclub.ru

- OBC Opaiit http://www.biblio-online.ru

- ObC «KoncynpTaHT cTynenTay www.studentlibrary.ru

- OBC «Tpounkuit MmocT»

2. ba3bl TaHHBIX U TOUCKOBBIE CUCTEMBI

- DIIEKTPOHHBIN (HOH/I TPABOBOM M HOPMATUBHO-TEXHUYECKOW JJOKYMEHTAIIUU
http://docs.cntd.ru/

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

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

- pedeparuBHas 6a3a nanueix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yyebno-memoouueckue mamepuansvt 011 camocmosmenbHol pabomsl 00y4arOuuxcs npu
0CBOCHUU OUCYUNTUHBL/MOOYAAE:

1. Kypc nexunii no aucuuruinie « KBaHtoBass MexaHuka B HAHOCHCTEMax).



* - Bce yu4eOHO-METOIMYECKUE MATCPUAIIBI JIJII CAMOCTOSITEIHLHON pabOThl 00yUYaIOIINUXCS
pa3MeIaTCs B COOTBETCTBUHU € AEUCTBYIOLIUM NOPsAKOM Ha cTpaHule aucuuiuiiasl B TYHUC!
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