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1. IIEJIb OCBOEHUSA JUCHUIITIMHBI

Llenpto ocBoeHMS AUCUUIUIMHBI «KBaHTOBas MeXxaHMKa B HAHOCHUCTEMAax» SBISETCS
MoJy4eHUEe 3HAHUM, YMEHHM, HABBIKOB U OMNBITA JEATEILHOCTH B 00JIACTH HAHOTEXHOJIOTHIA,
(¢u3nyecKux Ipoleccax, MPOUCXOIAIIUX B MOITYIPOBOJHUKOBBIX MaTepuaiax U NpUOOPHBIX
CTPYKTYpax; pa3BUTHE (U3MUECKOIO  MBIIUIEHHS W  TEXHOJOTMYECKUX  HaBBIKOB,
XapaKTepU3YIOUX ATarnbl (OPMUPOBAHUS KOMIIETEHIIUH U OOECHEUMBAIOUINX JIOCTHKCHHE
IUTAHUPYEMBIX Pe3yJIbTaTOB OCBOCHUS 00pa30BaTEIbHON MPOrPaMMBI.

2. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUSA JUCIUIIJINHbI

OcBoenne aucuuiuiiHbl «KBaHTOBass MexaHWKa B HAHOCHCTEMax» HaIpPaBICHO Ha
dbopmupoBaHue y 00yUarOMINXCs CICTYIOMUX KOMIIETSHIINH (4acTh KOMIIETEHIINN):

Tabnuya 2.1. Ilepeuenv kKomnemeHyutl, Gopmupyemvix y 00YUAOWUXCS NPU OCB0CHUU
OUCYUNIUHBL (PE3)IbMAMbl 0C80EHUSL OUCYUNIUHDL)

NupnkaTophl A0CTHKEHUS] KOMIIeTEHINH
Mugp Komnerenuust A PRI A o
(B paMKax TaHHOW AMCUIUIUIAHEI)
YK-3.1. [lornmaet posb pyKOBOAUTENS KOMaH/IbI, U 3HAET, KaK
Crioco0eH opraHnu30BBIBaTh U BBIPa0OTaTh OCHOBHBIE CTPATETHH, ISl JOCTIKCHHS
PYKOBOAMTH PabOTOM KOMaH/bl, |IIOCTABJIECHHBIX LEICH
YK-3 BEIpa0aThIBasi KOMaHTHYTO YK-3.2. [lornmaet ocobeHHOCTH TIOBEISHUS JIFOJIei B KOMaH/e,
CTPATETHIO VISl JOCTHKECHUS C KOTopoH paboTaeT
IIOCTAaBJICHHO LI YK-3.3. YMmeeT 3 pekTHBHO B3aUMO/ICHCTBOBATH C YICHAMHU
KOMaHJIbl, JUIsl TOCTHKEHHS IOCTABJICHHBIX Iesiel
Crioco0eH cTaBUTh U peliaTh OIIK-1.1. 3HaeT OCHOBHBIE 3aKOHBI, TIOJIOKEHHUS U METO/BI B
WH)XEHEPHBIE U HAY4YHO- 00J1aCTH €CTECTBEHHBIX HayK U MaTeMaTHKU
TEXHUYECKHUE 3a]]a4u B 00J1aCTH
HaHOTEXHOJIOTUH U
o OIIK-1.2. YMmeeT BBISBIATH €CTECTBEHHO-HAYYHYIO CYIIIHOCTb
MHUKPOCHUCTEMHOM TEXHUKH U 9 .
mpobJeM B 00JIACTH HAHOTEXHOJIOTHI U MHKPOCHUCTEMHOMN
HOBBIX MEKIUCIUIITMHAPHBIX .
TEXHUKHU U HOBBIX MEXIUCIUIUIMHAPHBIX HallpaBJICHUH,
HaIpaBJIeHUSIX HAa OCHOBE
PYKOBOJICTBYSICh 3aKOHAMU M METOaMH €CTECTBEHHBIX HAYK U
€CTECTBEHHOHAYYHBIX U
MaTeMaTHYECKUX MOAeIeH MaTEMaTHIH
OIIK-1
OI1K-1.3. Bnageer HHCTpyMEHTaMH aHAIM3a U PEIICHUS
WH)KEHEPHBIX U HAyYHO-TEXHUYECKHX 33]a4 B 00JIacTH
HAaHOTEXHOJIOTMH U MUKPOCUCTEMHOM TEXHUKH U HOBBIX
MEXAUCITUTUIMHAPHBIX HalpaBiIeHUN
[IK-3.1. 3nakoM ¢ mporpaMMHBIM OOecTieueHUEM st
I'otoBHOCTE pa3pabaTeIBaTh KOMIIBIOTEPHOTO MOJIEITUPOBAHUS HCCIIETYEMbBIX (PU3UUECKUX
(Gu3HYeCKrEe U MATEMATUYECKHE  |IIPOLECCOB B 001aCTH HAHOTEXHOJIOIMU U MUKPOCUCTEMHOM
MOJIEH, TPOBOIUTH TEXHUKH
[K-3 KoMIbloTepHOE MojenupoBanue |[1K-3.2. YMeer pa3pabarsiBath (U3HUECKUE U MATEMATHICCKHUE
WCCIIeyeMbIX (PU3NIECKHIX MOJIETN B 00JIaCTH HAHOTEXHOJIOTHH M MUKPOCHCTEMHON
MPOIIECCOB B 00IaCTH TEXHUKU
HAaHOTEXHOJIOTUU U [1K-3.3. Briageet HaBbIKaMU KOMITBIOTEPHOTO MOJICTHPOBAHUS
MHUKPOCHUCTEMHON TEXHUKU HCCIIEyeMbIX (PM3MUYECKHX MPOIECCOB B 00IACTH
HAaHOTEXHOJIOTUU U MUKPOCUCTEMHON TEXHUKU




3. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OII BO

Jucuuminaa «KBaHTOBasg MeXaHMKa B HAaHOCHCTEMAax» OTHOCHTCS K 00sS3aTCIbHOM
yactu 0;10ka b1 OIT BO.

B pamkxax OIl BO oOyuwarommecss TakXe OCBauBalOT JApPYTHE IUCLUUIUIMHBI W/WIN
NPaKTUKH, CIIOCOOCTBYIOUIME JOCTIDKCHHIO 3allJIAHUPOBAHHBIX PE3yJIbTaTOB OCBOCHHUS
TUCHUIUITUHBI « KBaHTOBas MEXaHHWKa B HAHOCHCTEMaX).

Tabnuya 3.1. Ilepeuenv xomnonenmos OII BO, cnocobocmeyowux O00CmMuUdCeHUo
3ANIAHUPOBAHHBIX Pe3YIbMAMO8 0C80EHUS OUCYUNTUHBL

IIpenmecTByiomue IMocaenywommue
Mud Haumenosanue nncﬂﬂinnﬂm/yMol;l JIH nucunﬂnnillilll\l;lon JIU
P KOMIIeTeHIIHH % o, % Y,
NMPaKTHKH NMPaKTHKH
Crocoben

OPTaHU30BbIBATH U
PYKOBOIHUTH paboTOi
YK-3 KOMaH/Ibl, BEIpabaThIBast
KOMaHJHYIO CTPAaTEruio
IUISL TOCTHOKEHUS
[IOCTaBJICHHON LIENH

TexHOMOTHYECKAS TPAKTHKA
[IpennumnmomMHas mpakTHKa

Crioco0eH CTaBUTh U
pemiath HHKECHEPHBIC U
HAyYHO-TEXHUUYCCKHE

3ajauy B 001acTH Matepuanbl HAaHOCTPYKTYPHBIX
HaHOTEXHOJIOTUH U YCTaHOBOK
OIIK-1 MHKPOCUCTEMHOMN TEXHUKU Hayuno-uccnenoBarenbckas
Y HOBBIX pabora
MCKIUCHUITIIMHAPHBIX TexHomornueckas IIpaKTHUKa

HaIpaBlIeHUSIX Ha OCHOBE
€CTECTBEHHOHAYYHBIX U
MaTeMaTU4YECKUX MOJiejIei

l'otoBHOCTB
pa3pabateiBaTh
¢duzndeckue u
MaTeMaTHYECKUE MOEIH,
MPOBOJUTH KOMIIBIOTEPHOE
MOJIETTPOBaHKE
HCCIIETyEeMbIX (U3HYECKHX
MIPOLIECCOB B 00JIACTH
HAHOTEXHOJIOTUH U
MUKPOCHCTEMHOM TEXHHUKH

TexHOoIOrnK IPOrpaMMHUPOBAHNUS
JUIsl HHHOBAlIMOHHBIX ITPOU3BOCTB
IIpakTHKyM NpUMEHEHUs
reoMH()OPMAIIMOHHBIX CUCTEM
HayuHno-uccnenoBarenbckas
pabota

[IpenaumuiomHas npaxkTHKa

IK-3

* - 3aMONHAETCS B COOTBETCTBHUH ¢ MaTpuieii komnerenuii u CYII OIT BO

4. OFBEM JJUCIUILINHBI U BUJIbl YYEBHOM PABOTHI

OOGmias TPyA0EMKOCTh TUCHMIUIMHBI «KBaHTOBas MeXxaHHWKa B HAHOCHCTEMaxX» COCTaBIISCT 5
3a4E€THBIX €IUHUIL.




Ta6nuya 4.1. Buowr yuebnoii pabomui no nepuodam oceoenus OIT BO ona OYHOH

gopmbl 06yuenus

N BCETO, CemecTp(-b1)
Buj yueoHoii pa6oThI AL 1 5 3 1

Konmaxmnas paboma, ax.u. 54 54
Jexruu (JIK) 18 18
Jlaboparopubie pabotsl (JIP) - -
ITpaktuyeckue/cemunapckue 3anstus (C3) 36 36
Camocmosmenvras paboma 00y4aruuxcs, ax.u. 99 99
Koumponw (3x3amen/3auem ¢ oyeHkoll), ax.u. 27 27

aK.4. 180 180
OO0masi TPy10€eMKOCTh M CUMILTUHBI

3a4.el. &) B

5. COAEP) KAHUE JUCIUIIJIMHBI

Tabnuya 5.1. Codeporcanue oucyuniunvl (Mo0ys) no eudam y4ebHot pabomel

HaunMenoBanue pazgesa

Conep:xxanue pa3jea (TeMbl)

Bup yyeonoii

JTUCIUIIINHBI padoThI*
Tema 1.1. Cnextp u3nmy4yeHus: abCOIIOTHO YEPHOT'O Tea, K. C3
Pasznen 1. Kopnyckymsipao — | poToaddexr, adpdext Komnrona ’
BOJIHOBOMU Jyalu3M. Tewma 1.2. I'unotesa JI. le Bpoiins JIK, C3
Tema 1.3. JIludpakmust 37eKTPOHOB JIK, C3
Tema 2.1. OtkpeiTHe cninHa. MarneTon bopa. Onepatop K. C3
Paznen 2. CiuH n ~TAHa. :
A & Tewma 2.2. Ypasuenue [laymu. Coiicta matpur [laymnm. JIK, C3
TOXKJAECTBEHHOCTh YaCTHII.
Tema 2.3. IlpuHUMT TOKAECTBEHHOCTH YaCTHLI. 1K, C3
MHOT0371€KTPOHHbIE aTOMBI. ’
Tema 3.1. 3akOHBI TUCTIEPCUU JIJIsT CBOOOTHBIX
3JIEKTPOHOB U IycTOH pemeTkd. KBasunmmynbc u 1K, C3
KBa3uyacTula. HermpepbIBHOCTD U pa3pbIBHOCTH 3aKOHA ’
Paznen 3. 3akons! nucniepcu | JUCIIEPCHUM.
JUIsl CBOOOHBIX 3J1eKTpoHOB U | Tema 3.2. [IpoxoskiaeHue u OTpakeHUE BOJIH OT PEIIETKH.
IIyCTOM PEIIETKHU. Maunblil nepruogMYECKUi peIIeTOYHbIN MOTEHIHAIL. JIK, C3
Paznoxenue noreHuuana B pan Oypee.
Tewma 3.3. Pazpemiennsle 1 3arpelnieHHbIe 00J1acTH K. C3
SHEPTHH. ’
Tema 4.1. IlonHoe BHyTpeHHEE OTpaKEHHE HA TPAaHULaxX
Paznen 4. TTocTpoenue 30HBI yIp P PaHull JIK, C3
30H bpusrosna.
Bputrosna, nonsitue
N Tema 4.2. DddexTrBHAsS Macca U KPUBHU3HA 3aKOHA
3¢ HEKTUBHON MacChl JIK, C3
JIICTICPCHH.
Tema 5.1. CBOOOJHBIH JIEKTPOH KaK IIOCKAast BOJIHA.
TynuenupoBanue (mogdapbepHOE MPOXOXKICHHUE). JIK. C3
HanbaprepHoe otpakenue. PesonancHoe ’
Paznen 5. TynnenupoBanue
TYHHEJINPOBAaHHUE.
Tema 5.2. Camodokycuposka. [IpuHimmn
doxycup punIl JIK, C3

HeomnpeaeneHHocTel I elizendepra.




6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tabauya 6.1. MamepuanvHo-mexuuueckoe obecneyerue OUCYUNTUHDL

CrnenuajJu3supoBaHHOe
yueOHOe/1abopaTopHoOe
odopynoBanue, [10 u
MAaTepHaJIbI J1JI5l OCBOCHHUS
AUCHUILINHBI
(pu HEOOXOMMOCTH)

Tun ayauropum OcHamenue ayiuropuu

Aynutopusi Ui POBEJCHUSI 3aHATHIA JIEKIIHOHHOTO

THUIIA, OCHAILlCHHAs KOMILIEKTOM

JlexumoHHas CTHECLUAIN3UPOBAHHON Mebenn; JocKol (SKpaHoM) u
TEXHHYECKUMHU CpeICcTBaMHU MYJIETUMENA
NIPE3EHTALUN.
Aynuropus A MPOBEAEHNS 3aHITUH CEMUHAPCKOTO
THUIIA, IPYIIOBBIX u WHIUBHTYy AIbHBIX
KOHCYJIBTaIH, TEKYILEro KOHTPOJIS u

Cemunapckas MIPOMEKYTOUHON aTTecTanuu, OCHAIIICHHAs
KOMIUICKTOM  CHEIHAIM3UPOBAaHHOW Mebenn U
TEXHHYECKUMU CpeICTBaMHU MyJIbTUMENA
NIPE3EHTALUH.

KommbroTepHslid KJlacc Al TPOBENCHUS 3aHITHM,
CPYIIOBBIX W HHAWBHUAYAJIbHBIX KOHCYJIbTALUM,
TEKYLIEro KOHTPOJIA U MPOMEKYTOUHOM aTTeCTalNH,

KomneroTepHsiit

OCHAIIICHHAS TEPCOHAILHBIMU KOMIIbIOTepaMu (B
Kace KOJMYeCTBE _ INT.), JIOCKOH (9KpaHOM) U

TEXHUYECKUMU CpencTBaMHU MyJIbTUMEANA

MPE3CHTALNMN.

Aymautopusi  IUI1  CaMOCTOSITEIBHOH  pabOThI
Jst oOydatomuxcss  (MOXET  WCIONB30BATBCA IS
CaMOCTOATENIbHON | pOBEICHHUS CEMUHAPCKUX 3aHATUH u
paboTsl KOHCYJIbTAITHH), OCHAaIlIEHHAas KOMIUIEKTOM
06yqa}0]_]_[p[xc;{ CHeHHaJIHSHPOBaHHOﬁ Mebenu u KOMITBIOTEpaMu C

noctynom B OUOC.

* - ayIMTOpHs [JIs CAMOCTOATEILHOM padoThl o0yuaromuxcs ykaseisaercs OBA3ATEJILHO!

7. YYEBHO-METOJJMUECKOE W HWH®OPMALIMOHHOE OBECHEYEHHUE
JUCHUTINHBI

OcHnognas numepamypa:

1. ®dwusuka nosynpoBOJHUKOBBIX MPUOOPOB MUKPOIIEKTPOHHUKH : yuyeOHOe mocodue ams
By30B / B. U. Crapocensckuii. — Mocksa : M3garensctBo FOpaiit, 2019. — 463 ¢. —
(bakanaBp. Axanemuueckuit kypc). — ISBN 978-5-9916-0808-4; Pexum pocrtyna:
https://www.biblio-online.ru/bcode/425163.

2. IlnotamkoB, I'. C. MHKpPOAIEKTPOHUKA: OCHOBBI MOJEKYJISPHON 3IEKTPOHHUKH
yuebHnoe nmocooue ans By3oB / I'. C. [Inotaukos, B. b. 3aiiieB. — 2-e u3a., ucnp. u J01.
— Mocksa : U3parensctBo FOpaiit, 2019. — 166 ¢. — (ABTopckuii yueOHuk). — ISBN
978-5-534-03637-4; Pexxum noctyna: https://www.biblio-online.ru/bcode/438394

3. Kynpesatsix, H. B. ®wusuka meramnos. Peako3emensHble METAUIBI U UX COCTUHEHHUS :

yueOHoe mocobue nansi By3oB / H. B. Kynpesatsix, A. C. BoneroB. — Mocksa :
WznarensctBo HOpaiit, 2019 ; ExarepunOypr : Usm-Bo VYpan. yn-ta. — 197 ¢. —
(YauBepcuretst Poccum). — ISBN  978-5-9916-9977-8 ; Pexum pgocrymna:
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https://www.biblio-online.ru/bcode/425163

https://www.biblio-online.ru/bcode/438152

4. Huxutenkos, H. H. TexHonorus KOHCTpyKUMOHHBIX MaTepUaIoB. AHAIU3
MOBEPXHOCTHU METOIaMH aTOMHOMN (pu3uku : yueGHOe rmocodue aiis OakanaBpuara u
maructpatypsl / H. H. HukutenkoB. — Mocksa : U3patensctBo FOpaiit, 2019. — 202
c. — (Yuusepcutetsl Poccun). — ISBN 978-5-9916-6528-5; Pexxum nocrymna:
https://www.biblio-online.ru/bcode/433936

Jlononnumenvuas numepamypa:

1. Wmommn, A. C. JudpakiinoHHbIN CTPYKTYpHBIN aHamu3 B 2 4. YacTp 2 : yueOHOE
nocobue 11 By30B / A. C. MmrormuH, A. I1. Opemko. — 2-e 3., UCIp. U A0, —
Mocksa : UznarensctBo FOpaiit, 2019. — 299 c. — (ABTopckuii yuebnnk). — ISBN
978-5-534-04324-2; Pexum noctyma: https://www.biblio-online.ru/bcode/438750

2. PaukoB, M. 0. ®usnueckue 0CHOBBI U3MEPEHHUI : yueOHOE mocodue st
akagemmuyeckoro OakamaBpuata / M. 0. PaukoB. — 2-e u3n., ucnp. u gomn. — MockBa
: U3patenscTBO FOpaiit, 2019. — 146 c. — (bakanaBp. AkageMuueckuit Kypc). —
ISBN 978-5-534-09510-4; Pexxum nocryma: https://www.biblio-
online.ru/bcode/437556

Pecypcur ungopmayuonno-menexommynuxayuonnou cemu « Mumepremy:

1. 5bC PYIH u croponnue ObC, K KOTOPBIM CTYJI€HTBl YHUBEPCHUTETA UMEIOT JOCTYII
Ha OCHOBAHUU 3aKJIOUCHHBIX JJOTOBOPOB:

DIEeKTPOHHO-OMOIMOTEeTHAS cucTema PYJIH - OBbC PYJIH
http://lib.rudn.ru/MegaPro/Web

- OBC «YHuBepcureTckas onbnuoreka orain» http://www.biblioclub.ru

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

- OBC «KoncynbranT cTyaeaTay Www.studentlibrary.ru

- OBC «Jlanb» http://e.lanbook.com/

- ObC «Tpourkuii MOCT»

2. ba3bl JaHHBIX U MIOUCKOBBIE CUCTEMBI:

- JJIEKTPOHHBIM (QOHA TNPaBOBOM M HOPMATHUBHO-TEXHUYECKOH JTOKyMEHTAIUU
http://docs.cntd.ru/

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

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

- pedepaTtrBHast 6a3za manubix SCOPUS http://www.elsevierscience.ru/products/scopus/
- PUHII] - nanmonanpHas Oubnuorpaduyeckas 6a3za JaHHBIX HAYYHOTO HUTHPOBAHHS
https://elibrary.ru/authors.asp

Yuebno-memoouueckue mamepuanvl 01 CAMOCMOAMENbHOU pabombl 00YYAOUWUXC NPU
0CB8OEHUU OUCYUNTUHBL/MOOYIA*:

1. Kypc nekuuii no auciuriuHe «KBaHToBas MexaHHWKa B HAHOCHUCTEMAaX).
* - Bce YueOHO-METOIMYECKHE MaTepuaibl IS CaMOCTOSATENbHON paboThl  00ydaromIuxcs
pasMelaTcs B COOTBETCTBUH C IEHCTBYIOIMM MOPSAAKOM Ha cTpanuue aqucuuiuinasl B TYHUC!


http://lib.rudn.ru/MegaPro/Web
http://www.biblioclub.ru/
http://www.biblio-online.ru/
http://www.studentlibrary.ru/
http://e.lanbook.com/
http://docs.cntd.ru/
https://www.yandex.ru/
https://www.google.ru/
http://www.elsevierscience.ru/products/scopus/
https://elibrary.ru/authors.asp

8. OIEHOYHBIE MATEPHUAJII W BAJUIBHO-PENTHUHITOBASI CHCTEMA
OLEHUBAHMSI VYPOBHS C®OPMHUPOBAHHOCTA KOMIETEHIHNA TIO
TACIHATIIAHE

OI_ICHO‘IHBIG MaTcpualibl H" 6aHHBHO'peﬁTHHFOBaH cucrtema* OOCHUBAHHA YPOBHA
C(bOpMPIpOBaHHOCTI/I KOMIIETCHILIUI (‘IaCTI/I KOMHeTeHHHﬁ) IO UTOraM OCBOCHHSA JUCHMIIIINHBI
«KBaHTOBas MexaHMKa B HAHOCHCTEMax» npeaAcCTaBJICHbI B HpHJ’IO)KGHI/II/I K HaCTOHH_[ef/'I

Paboueil mporpamme AUCIUTIITUHBI.
* - OM u BPC dopmupyroTcst Ha OCHOBaHUH TPeOOBaHUIT COOTBETCTBYIOMIETO JIOKAJIFHOTO HOPMAaTHBHOTO aKTa
PY]IH.
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