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1. EJIb OCBOEHMA JUCIIUITJIMHbI

JucuuruimHa «KBaHTOBasi MEXaHUKa B HAHOCHCTEMAX» BXOJUT B IPOrpaMMy MarucTpaTypbl
«HoBble Marepuanbl M TEXHOJOTHMM ONTO-, HAHO- U MMKPODJIEKTPOHMKH» I10 HAIPABICHUIO
28.04.01 «HaHOTEeXHOJOTMM U MHKPOCHUCTEMHAsl TEXHHMKa» W u3ydaercs B 1 cemectpe 1 kypca.
Hucuuruinny peanusyer basoBas kadenpa «HaHOTEXHOIOIMM M MHMKPOCHCTEMHAs TEXHUKA».
JlycuMmimHa coCcTOMT M3 5 pasnenoB U 13 TeM M HalpaBlieHa Ha M3y4E€HUE OCHOB KBAaHTOBOM
MEXaHUKHU B 00JIACTH HAHOCUCTEM.

Llenbt0 OCBOCHUSI TUCIMILUIMHBI SBJSIETCS MOJyd€HUE 3HAHHWMA, YMEHUN, HABBIKOB U OIBITA

JCATCIIBHOCTH B o0JyracTu HaHOTGXHOJIOFI/Ifl,

(bI/I3I/I‘ICCKI/IX mponeccax, IMpoOUCXOIJAIIHUX B

MOJTYIIPOBOTHUKOBBIX MaTepUanax v MpHOOPHBIX CTPYKTYpax; pasBUTHE (PU3UUECKOTO MBIIIICHHS
U TEXHOJOTMYECKUX HABBIKOB, XapaKTEPU3YIOLIUX 3Tamnbl (HOPMUPOBAHMUS KOMIIETEHLUH U

00€eCleUnBaOIINX JOCTUKEHUE

MIPOrPaMMBI.

IUIaHUPYCEMBIX  PE3YyJILTATOB

OCBOCHHS  00pa3zoBaTeIbHOMN

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA JUCHUITVIMHDBI

OcBoeHNne UCLUILIUHBI

«KBaHnTOBas MexaHHWKa B HaHOCHCTEMax)

HaIIpaBJICHO Ha

(bopmupoBaHre y 00yJarOIIUXCS CIEAYIONIMX KOMIIETCHIIUHN (YaCTH KOMITETEHIINN ):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvix y 00yYAIOWUXCL NPU OCBOEHUU
OUCYUNTIUHBL (Pe3VTbmambvl 0C80EHUS OUCYUNTUHDL)

HNHaUKATOPBI JOCTHKEHUST KOMIIETEHIIMU
Iudp Komnerennus A PEI A N I
(B paMKax JaHHOMW NHUCUMUTUIMHBI)
YK-3.1 IloHnMaeT posb pyKOBOJUTENST KOMAH/IbI, U 3HAET, Kak
CriocoOeH OpraHu30BbIBaTE M |BBIPAOOTaTh OCHOBHBIE CTPATETHH, AJIS JOCTHIKEHUS TOCTABICHHBIX
PYKOBOJUTH pabOTOM KOMaH/bI, |IENIEHH;
YK-3 BbIpabaThIBasi KOMaHAHYIO YK-3.2 [TonnmaeT 0cOOEHHOCTH MTOBEICHHS JTIO/IeH B KOMaH/E, C
CTPATETHIO IS TOCTHKEHHS KOTOpO#t paboTaer;
MOCTaBJICHHON LIETN YK-3.3 Ymeer 3 peKTHBHO B3aMMOICHCTBOBATH C WICHAMH
KOMAaHJIBI, TS JOCTIDKEHUSI TOCTABJICHHBIX LIEJIeH;
OIIK-1.1 3HaeT OCHOBHBIE 3aKOHEI, ITOJIOKEHUS U METOJEI B
CriocoOeH CTaBUTP U pelIaTh
00J1acTH eCTECTBEHHBIX HAYK U MaTEMaTHKH;
WH)XEHEPHBIC 1 HAyYHO-
OIIK-1.2 YMmeeT BBISBIATh €CTECTBEHHO-HAYYHYIO CYILIHOCTh
TEXHUYECKHUE 32/Ia4H B O0JIACTH N N
N mpo6eM B 00JIaCTH HAHOTEXHOJIOTHI M MHKPOCHCTEMHOM TEXHUKH
HAHOTEXHOJOTHHI Y HOBBIX MEXIUCIMIDTHHAPHBIX HATIPABICHUH, PYKOBOJICTBYSCH
OIIK-1 MUKPOCUCTEMHOU TEXHUKU U P P i y
3aKOHaMH U METOJIaMH €CTECTBEHHBIX HAyK U MaTEMaTHKH;
HOBBIX MEXTUCITUTIMHAPHBIX
OIIK-1.3 Bnageetr ”HCTpYMEHTaMH aHAJINU3a U PEIICHUS
HaIlpaBJIEHUSIX Ha OCHOBE
WH)XEHEPHBIX M HAYYHO-TEXHUYECKHX 3a/1a4 B O0IACTH
€CTECTBEHHOHAYYHBIX U N .
N HaHOTEXHOJIOTUH M MUKPOCUCTEMHOMN TEXHUKH U HOBBIX
MaTeMaTHIeCKUX MOJIeNeit .
MEXIUCIUTIIMHAPHBIX HANPaBIICHUIA;
I1K-3.1 3HaK0M ¢ IPOTPaMMHBIM OOECTIEYeHUEM IS
Tl'oToBHOCTE pa3zpabaThIBaTH
KOMIIBIOTEPHOTO MOJICITHPOBAHUS HCCIICAYEMBIX (DU3MISCKIX
(hu3nveckue 1 MaTeMaTHICCKUE .
MPOLIECCOB B 00JIACTH HAHOTEXHOJIOTMU U MUKPOCHCTEMHON
MO/, IPOBOIUTH
KOMIIBIOTEPHOE MOJIEIUPOBAHHE TEXHHIKH,
IK-3 P P [1K-3.2 ¥Ymeer pa3pabaTbiBaTh Pu3nuecKre 1 MaTeMaTHUECKHIE
HCCIIEAYEMBIX (PU3NICCKHUX .
MOJICJIU B 00JIAaCTH HAHOTEXHOJIOTHU 1 MUKPOCUCTEMHON TEXHHKH;
MPOIIECCOB B 001aCTH
[1K-3.3 Bnageet HaBbIKaMU KOMIIBIOTEPHOTO MOJEIMPOBAHUS
HaHOTEXHOJOTHUHU H
. HCCIeAyeMbIX (PU3NIECKUX MPOIIECCOB B 00IaCTH HAHOTEXHOJIOTHH
MHKPOCUCTEMHOM TEXHUKH o
Y MUKPOCHUCTEMHOM TEXHHUKHU;

3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OII BO

JucruminHa «KBaHTOBas MexXxaHMKAa B HAHOCHCTEMax» OTHOCHTCS K OOS3aTEIbHOW 4YacTH
6moka 1 «/lucuummuasl (MOIyJ N )» 00pa30BaTeIbHOM MPOrpaMMBbl BBICIIETO0 00pa30BaHUS.




B pamkax oOpa3oBarenbHOM HpOrpaMMbl BbICHIETO OOpa30BaHUS OOYdaIOIIMECs TaKKe

OCBaMBAIOT JApYyru€ JUCHUIUIMHBI W/MIUM  TPAKTHKH, CHOCOOCTBYIOIIME  JIOCTHXKEHHUIO
3alUIAHUPOBAHHBIX  PE3YJIbTAaTOB  OCBOGHUs  AUCHUIUIMHBI ~ «KBaHTOBass ~ MeXaHHKa
HAaHOCHCTEMAaX .

Tabauya 3.1. Ilepeuenv xomnonenmos QOI1 BO, cnocobcmsyrouux 00CMUICEHUIO

3ANIAHUPOBARHbLX pe3)1bmamoe OC60€HUA aI/lCI/[I/H’lJZqul

IIpepmecrByromue Ilocaenyromue
g Haumenosanne IIPICE)II/II:[JII/IHBI;,MOILIII JIH nncunnnnﬁl{}lil/;duon JIU
p KOMIIETEHIINH % i, « i,
NMPAKTHKH MPAKTHKH
Crnoco0eH opraHu30BbIBAThH OCHOBBI IPUMEHEHUS
U PYKOBOANTH PabOTOM HAHOTEXHOJIOTHH U
VK-3 KOMaH/Ibl, BBIpa0aThIBast MUKPOCUCTEMHON TEXHUKH;
KOMaH/HYIO CTPaTerHio s TexHonorn4yeckas MpakTUKa;
JOCTIDKEHHS ITOCTaBICHHON [IpenoumuioMHas MpaKkTHKa;
enu
Crioco0OeH CTaBUTh U OCHOBBI IPUMEHECHUS
pemaTh HHXEHEpHBIC ’ HAHOTEXHOJIOTHIA U
HayYHO-TEXHUICCKHE MHUKPOCUCTEMHON TEXHUK;
3a/1a4d B 00IacTH HayuHo-mccnemoBarenbekas
HAHOTEXHOJIOTUH U paborta (mony4eHue
OIIK-1 MUKPOCUCTEMHOU TEXHUKU U NIEPBUYHBIX HABBIKOB HAy4YHO-
HOBBIX UCCIIeIOBATENHCKOM paboThI);
MEXTUCIUIUTMHAPHBIX HayuHo-uccnenoBarenbckas
HaIlpaBJIEHUSIX Ha OCHOBE pabota;
€CTECTBCHHOHAYYHBIX U TexHoJOrM4YecKas MpaKkTUKa;
MaTeMaTHIECKUX MOJIeIeH
Modeling of Nanoobjects;
TexHonoruu
T'oToBHOCTE pazpabaThIBaTH
MIPOTPaMMHPOBAHUS B
¢dusndeckue u
HAHOWHIYCTPHU;
MaTeMaTHYECKUE MOJICIIH,
HayuHo-mccnemoBarenbekas
MPOBOIUTH KOMITBIOTEPHOE
pabota (moyueHue
IK-3 MOJIETTUPOBaHUE
MEPBUYHBIX HABBIKOB HAYYHO-
ucceyeMbIX (pU3NIecKUuX N
HCCIIeIOBATEIbCKOM paboThl);
MIPOIIECCOB B 00JIACTH
HayuHo-uccnenoBarenbckas
HaHOTEXHOJIOTHUHU H
N pabora;
MHUKPOCHUCTEMHON TEXHUKH
IIpenaunioMHas IpakTHKa;

* - 3aMONHSAETCS B COOTBETCTBUH ¢ MaTpuiei kommnerernuii u CYII OI1 BO
** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFbEM JUCHUILIVNHBI U BUJIbI YYEBHOM PABOTHI

OOm1ast TpPyI0EMKOCTh UCHUILTUHBI «KBaHTOBass MEXaHUKa B HAHOCHCTEMAX» COCTABIISET «6» 3a4ETHBIX CAMHUII.
Tabnuya 4.1. Buowl yuebHOU pabomuvl no nepuooam 0cC80eHUsi 0OpA308amMenbHOlU NPOSPAMMbL BblCUEe20 00paA308aHUst Olsl OYHOU (HOopMbl

0OyueHusl.

Cemectp(-b1)

Buja yueOHoii padoThl BCETIO, ak.u. 1

Koumaxmmnas paboma, ax.u. 12 12
Jlexrun (JIK) 36 36
0 0

Jlabopartopusie pabotsl (JIP)

IMpaktryeckue/cemunapckue 3ansatus (C3) 36 36
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 117 117
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 27 27
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 216 216
3a4.e/1. 6 6




5. COAEPKAHUE JUCIUITVINHBI

Tabauya 5. 1. Cooepoicanue oucyuniunsvt (MOOYis) no 8udam y4ebHou pabomol

Bun
Homep | HammeHnoBaHue pasnena .
a3ena - Copep:xanue pa3aesa (TeMbl) y4eOHo
past et padoThr*
CnexTp n3iIyueHus: abCONIOTHO YEpHOTO Tena,
11 JIK, C3
Paszen 1 KopmyckyssipHo — ¢doroaddekr, apdexr Komnrona
BOJIHOBOM1 lyaJlu3M 1.2 T'unoresa JI. e bpoins JIK, C3
13 Ju¢pakiyst 21eKTPOHOB JIK, C3
21 OtxpeiTre cinHa. Marneton bopa. Oneparop JIK, C3
CIuH U TOXJIECTBEHHOCTh e
Paznen 2 B 2.2 Ypasuenue Ilaynu. Coiicta matpun Ilaynu JIK, C3
23 IIpuHIUT TOXAECTBEHHOCTH YaCTHII. JIK, C3

MHOFOSJ’ICKTPOHHLIC aTOMBI

3aKOHBI AUCTIEPCUH IS
Paznen 3 |cBOOOIHBIX PIEKTPOHOB U

3aKOHBI JUCIICPCHH IS CBOOOTHBIX AIEKTPOHOB U
3.1 myctoi pemerku. Kasuumnynsc u kBasuuactuna. | JIK, C3
HenpepbIBHOCTD ¥ Pa3pbhIBHOCTh 3aKOHA JAUCIEPCHU

HpOXO)KZ[eHI/Ie 1 OTPa’KCHUC BOJIH OT PCIICTKH.

IyCTOM pELIETKU 3.2 Manslii nepuoanyeckuil pemetounsii norenuuan. | JIK, C3
Paznoxxenne nmorennuana B psaa Pypoe
3.3 PaspenieHnbIe 1 3anpenieHHbIe 00JIaCTH YHEPTUH JIK, C3
[NonHOE BHYTpEeHHEE OTpaKEHHE HA TPAHULAX 30H
IMocTpoeHue 30HBI 4.1 TP P p JIK, C3
Bbpunntosna
Paspen 4 | bpuautioska, moHsTHE D¢ dexTuBHAS Macca U KpUBHU3HA 3aKOHA
3¢ PEKTUBHON Macchl 4.2 P JIK, C3
JUCTIEPCHU
CBOOOIHBIN 3JIEKTPOH KaK IJIOCKas BOJHA.
51 TynaenupoBanue (moadapbepHOE MPOXOXKICHHUE). K. C3
' HanGapeepHoe oTpaskeHue. PesoHaHcHoe ’
Pasnen 5 | TynHenupoBaHue
TYHHEJMPOBaHHUE
Camoddoxkycuposka. [IpuHImI HeonpeaeIeHHOCTeH
5.2 (oxycrp P P JIK, C3

I'eitzenbepra

* - 3anonHsgercs Toibko 1o QUHOM dopme obyuenus: JIK — aexyuu, JIP — nabopamopuvie pabomut, C3 —
NPpaKmuiecKue/CeMunapcrue 3aHsamusl.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun aynuropuu

OcHaleHue ayIuToOpuu

Crnennann3npoBaHHoOe
yueOHOe/1abopaTopHoe
odopynoBanme, I1O u
MaTepuaJbl 1J1s1 0CBOCHHSA
AUCIHUTLTUHBI
(pu HEOOXOAUMOCTH)

JlexunonHnas

Aynautopust isl TPOBEACHUS 3aHATUN
JICKIIMOHHOTO THTIA, OCHANICHHAS
KOMIUIEKTOM CIEIUAIN3UPOBAHHON MeOemnu;
JIOCKO# (9KpPaHOM) U TEXHHYECKUMU
CpeJCTBAaMU MYJIbTHMEINA TPE3CHTAIIUN.

CemuHapckas

AyauTopus JUisl IPOBEICHUS 3aHATUN
CEMHHAPCKOI'0 TUIA, IPYIIOBBIX U
MHIUBUAYAIBHBIX KOHCYJIbTAUH, TEKYIIETO
KOHTPOJISL U TPOMEXYTOUYHOH aTTecTaluH,
OCHAIICHHAs] KOMILJIEKTOM
CHEIHATTM3UPOBAHHON MeOeH 1
TEXHUYECKHMH CPEICTBAMU MYJIbTUMEINA




MpPE3EHTAIHI.

Aynurtopust JUisl CaMOCTOSATEIbHON PadOThI
o0yyaromuxcs (MOXeT UCIOIb30BaThCS IS

TIst .
A . | MpoBeEeHUsI CEMHHAPCKUX 3aHSATHH U
CaMOCTOSITSIIbHOM 9
KOHCYJIbTAI[Mi ), OCHAIIICHHAS KOMILICKTOM
paboThI

CHEIMATTM3UPOBAHHON MeOeH 1
KomnbroTepamu ¢ goctynom B DMOC.

* - ayauTOpUs I CAaMOCTOSATENFHON paboThl oO0yuatontixcs ykaszpiBaercs OBA3SATEJIBHO!

7. YHEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECHIEYEHHUE JUCHUITJIMHBI

Ocnoenas numepamypa:

1. Edpemos, 1O. C. KBantoBast Mmexanuka : yueOHoe mocooue mist By30B / 1O. C.
EdpemoB. — 2-e uzn., ucnp. u gon. — Mocksa : U3garensctBo HOpaiit, 2024. — 458 ¢. —
(Bricuiee oopazoBanue). — ISBN 978-5-534-04975-6

2. Epmakos, A. . KanToBas mexanuka u kBantoBas xumusi. B 2 4. Yacte 1. KBantoas
MeXaHHKa : Y4eOHUK U TpakTukyM ais By30B / A. . EpmakoB. — Mockaa : M3gatenscTBO
FOpaiit, 2024. — 183 ¢. — (Bsicmiee oopazoBanue). — ISBN 978-5-534-00127-3

3. Epmaxos, A. 1. KBanToBas MmexaHnuka u kBaHToBas xumus. B 2 4. Hacts 2. KBanToBas
XUMHSA : Y9eOHUK ¥ TPaKTUKYM U1t By30B / A. M. EpmakoB. — Mocksa : M3garensctBo HOpaiir,
2024. — 402 c. — (Bricmiee oopazoanue). — ISBN 978-5-534-00128-0

4. ®u3mKa MOIYNPOBOAHUKOBBIX MPUOOPOB MUKPOIIEKTPOHUKH : YIeOHOE TTOCOOHe ISt
By30B / B. 1. Crapocennckuii. — Mocksa : M3garensctBo KOpaiit, 2019. — 463 ¢. —
(bakanaBp. Axagemuueckwuii kypc). — ISBN 978-5-9916-0808-4

5. Ilnotaukos, I'. C. MUKpPO3IEKTPOHUKA: OCHOBBI MOJIEKYISPHON JIEKTPOHUKH :
yuebHoe mocooue it By3oB / I'. C. [Tnotaukos, B. b. 3aiines. — 2-¢ u3a., ucnp. u 10om. —
Mocksa : M3narensctBo KOpaiit, 2019. — 166 c. — (ABTopckuii yue6Huk). — ISBN 978-5-
534-03637-4

6. Kynpeateix, H. B. ®usuka meraninos. Peiko3eMenbHble METAIUIbI U UX COCMHEHUS :
yaebHnoe nocodue st By3oB / H. B. Kyapeatsix, A. C. BoneroB. — Mocksa : M3naTenscTBO
FOpaiit, 2019 ; ExarepunOypr : U3a-Bo Ypan. ya-ta. — 197 ¢. — (YHuBepcuretsl Poccun). —
ISBN 978-5-9916-9977-8

7. Hukurenkos, H. H. TexHosorns KOHCTPYKIIMOHHBIX MaTepHaoB. AHAIN3
MOBEPXHOCTU METOJaMH aTOMHON (pU3HKH : yueOHoe nocoOue ais 6akanaBpuaTa v
maructpatypsl / H. H. HukutenkoB. — MockBa : U3natensctBo FOpaidt, 2019. — 202 ¢. —
(Yuusepcutersl Poccun). — ISBN 978-5-9916-6528-5
Jononnumenvnas numepamypa:

1. Wmronmnn, A. C. IudpakunoHHbBIN cTpYKTYpHBIN aHanu3 B 2 4. YacTs 2 : yueOHOe
noco6wue utst By30B / A. C. Mimrommun, A. 1. Opemiko. — 2-e u3., uerp. u 1011 — MOCKBa :
NznarensctBo FOpaiit, 2019. — 299 ¢. — (ABtopckuii yueOnuk). — ISBN 978-5-534-04324-2

2. Pauxog, M. 10. ®usndeckrne 0CHOBBI U3MEPEHUH : y4eOHOE MocoOHe 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
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
https://mega.rudn.ru/MegaPro/Web

- OBC «YHuBepcurerckas Onbnmoreka onnan» http://www.biblioclub.ru

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

- OBC «KoncynbTaHT cTyfeHTa» www.studentlibrary.ru




- OBC «3nanuym» https://znanium.ru/
2. ba3bl JaHHBIX ¥ TOMCKOBBIE CHCTEMBI

- Sage https://journals.sagepub.com/

- Springer Nature Link https://link.springer.com/

- Wiley Journal Database https://onlinelibrary.wiley.com/

- Haykomerpuueckas 6a3a nanneix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuansi 015 cCAmMocmoamenvbHol pabomul 00Y4arOWUXCA NPU
0CBOCHUU OUCYUNTUHBL/MOOYAA ™!

1. Kypc nexuuii no aucuuruinie «KBantoBasi MexaHUKa B HAHOCHUCTEMAaX ).

* - Bce y4eOHO-METOIUYECKUE MATePUANIBl JJII CAMOCTOSATEIBHONW PaboThl 00ydatOmUXCst
pa3MeIarTCs B COOTBETCTBUU C ICUCTBYIOIIMM MOPsAIKOM Ha cTpaHulle quciuuruimasl B TYUC!
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