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1. HEJb OCBOEHUA JUCHHUIIINHBI

[lenbro ocBOeHMA IUCUUIUIMHBI «KBaHTOBas MEXaHMKa B HAaHOCHCTEMAx» SBIISIETCS
NOJIyYE€HUE 3HAHUI, YMEHMI, HABBIKOB M ONBITA JEATEIBHOCTH B 00JIACTU HAHOTEXHOJIOTHIA,
(¢u3nyUecKux Ipoleccax, NPOUCXOIAUIUX B MOJTYIPOBOJHUKOBBIX MaTepuanax U MpUOOPHBIX
CTPYKTypax; pa3BUTHE (U3NYECKOIO MBIIUIEHUS U TEXHOJOIMYECKUX  HaBBIKOB,
XapaKTepU3YIOUIMX 3Tanbl (OPMUPOBAHUS KOMIIETEHIMH M OOECHEeUMBAIOUINX JOCTHKEHHE
IUTAHUPYEMBIX PE3YyJIbTaTOB OCBOEHHS 00pa30BaTEIbHON IPOrPaMMBI.

2. TPEBOBAHUA K PE3YJIbTATAM OCBOEHUSA JUCIHUIIJIMHBI

OcBoenne aucuuiuiiHbl «KBaHTOBass MexaHWKa B HAHOCHUCTEMax» HaIpPaBICHO Ha
dbopMupoBaHme y 00y4aroMIMXCs CIETYIOUUX KOMIIETEHIUN (4acTh KOMITETEHITUH):

Tabnuya 2.1. Ilepeuenv xomnemenyui, Gopmupyemvix y o0yuanwuxcsi npu O0c80eHUU
OUCYUNTIUHBL (PE3YIbMAMblL 0C80EHUSL OUCYUNIUHDL)

NupnkaTophl A0CTHKEHUS] KOMIIETEHINH
MMu¢p Komnerenums A PPl A o
(B paMKax TaHHOW AMCIUTUIAHE)
YK-3.1. [lornMaeT posb pyKOBOAUTENS KOMAH/bI, U 3HAET, KaK
Crioco0eH opraHn30BBIBATh U BBIPa0OTaTh OCHOBHBIE CTPATETHH, JJIsI JOCTIKCHHS
PYKOBOAMTH PabOTOM KOMaHbl, |IIOCTABJIECHHBIX LEICH
YK-3 BEIpa0aThIBasi KOMaHHYIO YK-3.2. [lornmaet oco6eHHOCTH TIOBEISHUS JIFO/Iei B KOMaH/e,
CTPAaTETrHIo IS JOCTHKEHUS C KOTOpoi#t paboTaer
IIOCTAaBJIIEHHO LIETN YK-3.3. Y™meeT appekTHBHO B3aUMOICHCTBOBATH C WICHAMHU
KOMaHJIbl, JUIsl JOCTHKEHHS IOCTABICHHBIX IesIel
Crioco0eH cTaBUTh U pelaTh OIIK-1.1. 3HaeT OCHOBHBIE 3aKOHBI, TIOJIOKEHHUS U METO/BI B
WHXCHEPHBIE U HAYIHO- 00J1aCTH €CTECTBEHHBIX HAYK M MATEMaTHKH
TEXHUYECKHUE 3a]1a4u B 00J1aCTH
HAaHOTEXHOJIOTUN U
o OIIK-1.2. YMmeeT BBISBIATH €CTECTBEHHO-HAYYHYIO CYIIIHOCTb
MUKPOCHCTEMHON TEXHUKH U 9 N
mpobJeM B 00JIACTH HAHOTEXHOJIOTHI U MHUKPOCHUCTEMHOMN
HOBBIX MEKIUCIUIITMHAPHBIX N
TEXHHUKH U HOBBIX MEXIUCIUILTHHAPHBIX HAIPaBICHUH,
HaIpaBJIeHUSIX HAa OCHOBE
PYKOBOZCTBYSICh 3aKOHAMH U METOJIaMH €CTECTBEHHBIX HAYK U
€CTeCTBEHHOHAYYHBIX U
MaTeMaTHYECKUX MOJIeTIei MATEMATHKH
OIIK-1
OIIK-1.3. Bnageer HHCTpyMEHTaMH aHAIM3a U PELICHUS
MHXEHEPHBIX U HAyYHO-TEXHUYECKHX 3a7ad B 00JI1acTH
HaHOTEXHOJOTHA 1 MUKPOCUCTEMHON TEXHUKH U HOBBIX
MEXIUCIUIUIMHAPHBIX HalpaBiIeHUN
[IK-3.1. 3nakoM ¢ mporpaMMHBIM OOeCTIeUeHHUEM IS
I'otoBHOCTE pa3pabaTeIBaTh KOMIIBIOTEPHOTO MOJIEITUPOBAHUS HCCIIETYEMbBIX (PU3UUECKUX
(Gu3HYeCKrEe U MATEMATUYECKHE  |IIPOLECCOB B 001aCTH HAHOTEXHOJIOIMU U MUKPOCUCTEMHOM
MOJIEH, TPOBOIUTH TEXHHUKHU
[K-3 KoMmIbloTepHOE MojeaupoBanue |[1K-3.2. YMeet pa3pabarsiBath (U3HUECKUE U MATEMATHICCKHUE
UCCIIeyeMbIX (PU3NIECKIX MOJIETN B 00JIaCTH HAHOTEXHOJIOTHH U MHUKPOCHCTEMHON
MPOIIECCOB B 00IaCTH TEXHUKU
HAaHOTEXHOJIOTUU 1 [1K-3.3. Briageet HaBbIKaMU KOMITBIOTEPHOTO MOJICTTHPOBAHUS
MHUKPOCHCTEMHON TEXHUKU HCCIIEyEMbIX (PM3MUYECKHX MPOIECCOB B 00IACTH
HAaHOTEXHOJIOTMH U MHUKPOCHCTEMHOW TEXHUKH




3. MECTO JUCHUIIVIMHBI B CTPYKTYPE OII BO

Jucuuminaa «KBaHTOBasgs MeXaHMKa B HAaHOCHCTEMAax» OTHOCHTCS K 00s3aTCIbHOM
yactu 0s0ka b1 OIT BO.

B pamkax OIl BO oOyuaromuecs TakKe OCBaWBalOT JpYyrue AUCIUIUTMHBI /WU
MPaKTUKH, CIIOCOOCTBYIONINE JOCTIDKCHHMIO 3allJIAHMPOBAHHBIX PE3YIbTaTOB OCBOCHHS
nucuIInael « KBaHTOBasg MEXaHHMKa B HAHOCHUCTEMAX).

Tabauya 3.1. Ilepeuenv xomnonenmos OII BO, cnocobcmeyiowux O00CmMudCeHUIo
3anaaHUpOBAHHBIX PE3YIbManos8 0C80EHUS OUCYUNTUNBL

IpexmecrByrommue Hocnenyromue
MIud Haumenosante nncﬂﬂinnﬂm/yMolzlll JIA nucunﬂnnillilll\l;lon JIU
P KOMIIeTeHIIHH % o, % Y,
NPaKTHKH NPAKTHKH
CrnocobeH
OPTaHU30BBIBATh U
PYKOBOAHTH paboTOi [Icuxomorust ynpaBieHUs
VK-3 KOMaH/1bl, BBIpa0aThIBas TexHonmornyeckas mpaxkTUKa
KOMaHJHYIO CTPAaTEruio [IpennuniomMHas mpakTHKa
IUISL TOCTHOKEHUS
[IOCTaBJICHHON LIENH
Crnioco0eH cTaBHTh U
pelaTh HHXEHEpHbIC U
HAyYHO-TEXHHUYECKHE Marepuanbl HAHOCTPYKTYPHBIX
3ajjauu B o0xacTu YCTaHOBOK
HaHOTEXHOJIOTUH U CTpoeHue 1 XUMHAYECKHUE CBOMCTBA
OIlK-1 MHKPOCUCTEMHOM TEXHUKU HaHOYaCTHII
1 HOBBIX HayuHno-uccnenoparenbckas
MEXAUCHIUTUTMHAPHBIX pabora
HaIpaBJICHUSX HA OCHOBE TexHonorn4yeckas npakTHKa
€CTECTBEHHOHAYYHBIX U
MaTeMaTU4YECKUX MOJiejIei
l'otoBHOCTB
pa3pabaTtbIBaTh
TexHoI0rNK NPOrpaMMHUPOBaHUS
¢duzndeckue n
JUIS. ”THHOBALIMOHHBIX TPOU3BOJICTB
MaTeMaTHYECKUE MOAEIH, .
CrpoeHune 1 XUMHYECKHe CBOWCTBA
MPOBOJUTH KOMIIBIOTEPHOE
I1K-3 HAHOYACTHI]
MOJIETTPOBaHNE
Hayuno-uccnenoBarenbckas
HCCIIEYEMbIX (U3HYECKHX a6oTa
MIPOLIECCOB B 00JIACTH p
IIpenaumomHas npakTHKa
HAHOTEXHOJIOTUH U
MHKPOCHUCTEMHOM TEXHUKH

* - 3aMONHACTCS B COOTBETCTBUH ¢ MaTpuueit komnereniuii u CYII OIl BO

4. OFBEM JJUCHUILJINHBI U BUJIbl YYEBHOM PABOTHI

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




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

gopmbl 06yuenus

. BCEI'O, Cemectp(-b1)
Bua y4eOHoii padoTsI AL 1 5 3 Z

Koumaxmmnas paboma, ax.u. o4 o4
Jexiuu (JIK) 18 18
Jlaboparopusie pabots (JIP) - -
[pakTrueckue/cemunapckue 3austus (C3) 36 36
Camocmosmenvras paboma oOy4arowuxcs, ax.u. 99 99
Konmponw (sx3amen/3auem c oyenkoti), ax.u. 27 27
OO61ast TPY10€MKOCTh THCIUIJIHHBI ar.q. 180 180

3a4.e. 5 5

5. COAEP) KAHUE JUCIUIIJINHbI

Tabnuya 5.1. Codeporcanue oucyuniunvl (MoOYJis) no 8UOAM y4eoHou pabomol

HaunMenoBanue pazgesa

Conep:xxanue pa3jea (TeMbl)

Bua yyeoHoii

JTUCIUIIINHBI padoThI*
Tewma 1.1. Cnextp u3nydyeHnus: abCOTIOTHO YEPHOTO Tea,
JIK, C3
Paszzen 1. Kopnyckymspao — | poTodddexT, apdext Komnrona
BOJIHOBOMU Jyajiu3M. Tema 1.2. 'unotesa JI. [le Bporins JIK, C3
Tewma 1.3. JIudpaxius 27eKTpOHOB JIK, C3
Tema 2.1. OtkpeiTHe cninHa. MarneTon bopa. Oneparop K. C3
Paznen 2. CiuH n il :
A & Tewma 2.2. Ypasuenue [laymu. Coiicta matpur [laynn. JIK, C3
TOXKAECTBEHHOCTh YaCTHII.
Tewma 2.3. IIpuHIUT TOKIECTBEHHOCTH YaCTHII. 1K, C3
MHOTr0371€KTPOHHBIE aTOMBI. ’
Tema 3.1. 3aKOHBI AUCIIEPCUU JIJISI CBOOOHBIX
3JIEKTPOHOB U MycTOH pemeTky. KBasunmmynsc u 1K, C3
KBa3u4acTula. HermpepbIBHOCTD U pa3pbIBHOCTH 3aKOHA ’
Paznen 3. 3akons! nucniepcuu | JUCIIEPCHUMU.
JUIs1 CBOOOHBIX 371eKTpoHOB U | Tema 3.2. [IpoxoskiaeHue u OTpakeHUE BOJIH OT PEIIETKH.
IIyCTOU PEIIETKHU. Maunblil nepruogMYECKUil peIeTOYHbIN MOTEHIHAIL. JIK, C3
PasnoxeHue noreHuuana B pajn Oypee.
Tewma 3.3. Pa3penieHHble 1 3anpelieHHbIe 001acTH K. C3
SHEPIHUH. ’
Tewma 4.1. IlonHoe BHyTpeHHEE OTpaKEHHE HA TPaHULax
Pazpnen 4. ITocTpoenue 30HbI yIp P PaHull JIK, C3
30H bpustosHa.
Bputiosna, nonsitue
N Tema 4.2. DpdexTrBHAsS Macca U KPUBHU3HA 3aKOHA
3¢ (heKTUBHOI MacChI JIK, C3
JIICTICPCHUH.
Tema 5.1. CBOOOJHBI 3JIEKTPOH KaK IIIOCKAast BOJIHA.
TynuenupoBanue (mogdapbepHOE MTPOXOKICHHUE). JIK. C3
HanbaprepHoe otpakenue. PesonancHoe ’
Paznen 5. TynnenupoBanue
TYHHEJIMPOBAHHE.
Tema 5.2. Camodokycuposka. [IpuHimmn
hoxycup PHHIL JIK, C3

HeomnpeaeneHHocTel | elizendepra.




6. MATEPHAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

Tabauya 6.1. MamepuanvHo-mexuuueckoe obecneyerue OUCYUNIUHDL

Crnenuaau3upoBaHHOe
yueOHoe/s1adopaTopHoe
obopynoBanme, IO u
MaTepHuaJIbl 1J151 0CBOEHHUS
AUCHUTLTHHBI
(Ipr HEOOXOTUMOCTH)

Tun aynuropun OcHaleHue ayauTopun

AynuTopus A MPOBENSHUS 3aHATHHA JIEKIIMOHHOTO

THIIA, OCHAIllCHHAs KOMILIEKTOM

JlexumoHHas CTHEeLUAN3UPOBAaHHON Mebenn; JoCKoW (IKpaHoM) U
TEXHUYECKUMHU CpeICTBAMH MyJIETUMEIHA
MIPE3EHTaLUN.
AynuTtopus A NPOBEACHNS 3aHIATUH CEMUHAPCKOTO
THIIA, IPYHIOBBIX 51 MHANBUIYATBHBIX
KOHCYJIbTaIVH, TEKYILEro KOHTPOJIA 51

CemunHapckas MIPOMEKYTOYHOMN aTTecTaluu, OCHAIICHHAS
KOMIUIEKTOM  CHENUAIM3UPOBAaHHOW Mebenn U
TEXHUYECKUMHU CpeICTBaMH MyJIbTUMEINA
[IPE3EHTaLUH.

KoMmproTepHslid Kjlacc Al TPOBEICHUS 3aHITHM,
CPYIIOBBIX M WHIWBHUIYAJIbHBIX KOHCYJIbTALIHM,
TEKYLLEro KOHTPOJISI U MPOMEXKYTOUYHOH aTTeCcTaluH,

KomnberoTepHsiit

OCHAIIICHHAs TIEPCOHAILHBIMUA KOMIIbIOTEpaMu (B
Kace KOJMYEeCTBE _ IIT.), JOCKOH (9KpaHOM) U

TEXHHYECKUMHU CpelCTBaMH MyJIETUMEINA

MPE3CHTALNN.

Aynutopusi A CaMOCTOSTEIbHOW  pabOThI
Jost oOyuaromuxcss  (MOXET  HCIONB30BATBHCA IS
CaMOCTOSTENIBHON | IPOBEICHUS CEMHHAPCKUX 3aHATUHN u
pa6OTLI KOHCYJIbTAITH), OCHaIIlCHHAas KOMILIEKTOM
o0ygaromuxcs CIIEITUATN3UPOBAHHON MeOeIn W KOMITBIOTepaMu C

noctynom B OUOC.

* - ayMTOpHs [JIs CAMOCTOATENLHOM paboThl o0yuaromuxcs ykasbisaercs OBA3ATEJBLHO!

7. YYdEBHO-METOJNUYECKOE ¥ WH®OPMAIIMOHHOE OBECIEYEHHUE
T CHUTIIMHBI

OcHognas numepamypa:

1. ®dusuka mosynpoBOJHUKOBBIX MPUOOPOB MUKPOIJIEKTPOHHUKH : ydyeOHOe mocobue ams
By30B / B. U. Crapocenbckuil. — Mocksa : U3narensctBo HOpaiit, 2019. — 463 c. —
(bakanaBp. Axamemuyeckuit kypc). — ISBN 978-5-9916-0808-4; Pexum pocrtyna:
https://www.biblio-online.ru/bcode/425163.

2. IlnotnukoB, I C. MHUKpPO3IEKTPOHUKA: OCHOBBI MOJIEKYJISIPHOW AIIEKTPOHUKU
yuebHoe nocoowue ans By3oB / I'. C. IInotaukos, B. b. 3aiiiieB. — 2-e u3 ., ucnp. u J01.
— Mocksa : I3parensctBo FOpaiit, 2019. — 166 ¢. — (ABTopckuii yueOHuk). — ISBN
978-5-534-03637-4; Pexxum noctymna: https://www.biblio-online.ru/bcode/438394

3. Kynpesatsix, H. B. ®usuka metamnon. Penko3emenbHble METAUIBI U UX COCAMHEHHUS :

yuebHoe mocobue nansi By3oB / H. B. Kynpesatsix, A. C. BoneroB. — Mockaa :
NznatensctBo FOpaiit, 2019 ; ExatepunOypr : Uzn-Bo Ypan. yn-tra. — 197 c. —
(YuuBepcutetrst Poccun). — ISBN 978-5-0916-9977-8 ; Pexum pgocryna:
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https://www.biblio-online.ru/bcode/425163

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

4. Hukutenkos, H. H. TexHomorus KOHCTPYKIIMOHHBIX MaTepUaioB. AHAIN3
MOBEPXHOCTH METOIaMH aTOMHON (pu3uku : yueGHOe rmocodue Aiis OakajgaBpuara u
maructparypsl / H. H. Hukutenkos. — Mocksa : U3natensctBo FOpaiit, 2019. — 202
c. — (Yuuepcutetsl Poccun). — ISBN 978-5-9916-6528-5; Pexxum nocrymna:
https://www.biblio-online.ru/bcode/433936

Jlononnumenvuas numepamypa:

1. Wmommn, A. C. JIudpakinoHHbIN CTPYKTYpHBIN aHaimu3 B 2 4. YacTs 2 : yueOHOE
nocobue aist By3oB / A. C. Umommn, A. I1. Opemniko. — 2-e u31., UCTp. U IO, —
Mockga : UznarensctBo FOpaiit, 2019. — 299 c. — (ABTopckuit yueonnk). — ISBN
978-5-534-04324-2; Pexxum goctyma: https://www.biblio-online.ru/bcode/438750

2. Pauxos, M. 0. ®usndeckre 0OCHOBBI U3MEPEHHH : ydeOHOE MocoOue s
akagemmuyeckoro OakamaBpuata / M. 0. PaukoB. — 2-e u3n., ucnp. u mom. — Mocksa
: U3marenscTBO FOpaiit, 2019. — 146 c. — (bakanaBp. AkaneMuyeckuii Kypc). —
ISBN 978-5-534-09510-4; Pesxxum noctyma: https://www.biblio-
online.ru/bcode/437556

Pecypcur ungopmayuonno-menexommynuxayuonnot cemu « Mumepremy:

1. 5bC PYIH n croponnue ObC, K KOTOPBIM CTYJIE€HTBl YHUBEPCHUTETA UMEIOT JOCTYII
Ha OCHOBAHUU 3aKJIIOUYEHHBIX JJOTOBOPOB:

DIEeKTPOHHO-OMOIMOTETHAS cucTema PYIH - 9bC PYJIH
http://lib.rudn.ru/MegaPro/Web

- ObC «YHuBepcuTerckas Oubmuoreka onnaita» http://www.biblioclub.ru

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

- OBC «KoHncynbpTant cTyneHTray Www.studentlibrary.ru

- OBC «Jlanb» http://e.lanbook.com/

- ObC «Tpourikuii MOCT»

2. ba3bl TaHHBIX U TOMCKOBBIE CUCTEMBI:

- JJIEKTPOHHBIM (QOHA TNPaBOBOM M HOPMATHUBHO-TEXHUYECKOM JTOKyMEHTALMU
http://docs.cntd.ru/

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

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

- pedbeparuBHas 06a3a nanabpix SCOPUS http://www.elsevierscience.ru/products/scopus/
- PUHII] - nanmnonanpHas Oubnuorpaduyeckas 6a3za JaHHBIX HAYYHOTO HTUTHPOBAHHS
https://elibrary.ru/authors.asp

Vuebno-memoouueckue mamepuansvt 015 cAMOCMOAMENbHOU pabomuvl 00yUarOWUXCcs npu
0CB8OEHUU OUCYUNTUHBL/MOOYIA*:

1. Kypc nekuuii no auciurinHe «KBaHToBas MexaHHWKa B HAHOCUCTEMAaX).
* - Bce y4eOHO-METOIMYECKHE MaTepuanbl IS CaMOCTOSATENBbHON paboThl  00ydaromuxcs
pasMelaTcs B COOTBETCTBUH C ICHCTBYIOIIMM MOPSAAKOM Ha cTpanuie aucuuiuinasl 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. OEHOYHBIE MATEPHAJIBI M BAJLIBHO-PEATHHIOBASL CUCTEMA
OLEHUBAHHMSI YPOBHSI C®OPMHMPOBAHHOCTH KOMINETEHLIUI IO
JTUCHUIIMHE

OneHounble MaTepuanbl M OaNIbHO-pEUTHUHIOBasl cHUCTeMa® OlEHWBAaHUA YPOBHS
c(hOpMUPOBAHHOCTH KOMIIETCHIIMH (YaCTU KOMMETEHIUM) IO UTOraM OCBOCHUS JUCIUTLIAHBI
«KBaHTOBasi MexaHHWKa B HAHOCHCTEMAax» NpeACTaBlieHbl B [IpHiio)keHHMM K HACTOALIECH

PaGoueit mporpamMme AUCITUTIITUHBI.
* - OM u BPC dpopmupyroTcst Ha OCHOBaHUM TPEOOBAHUI COOTBETCTBYIOIIETO JIOKATLHOTO HOPMATHBHOTO aKTa
PV/IH.

PA3PABOTYHUKMU:
JoueHT Kadeapbl HAHOTEXHOJIOTHII U / E.A. TocTeBa
MHUKPOCHCTEMHOI TEXHUKH

Homxnocts, BYII Ifoamuce ®Gamunus U.0.
PYKOBOIUTEJIb BYII:
3aBenyomuii kageapoi
HAHOTEXHOJIOTUI M MHKPOCHCTEMHOI C.B. Ilonos
TeXHUKH

HaunmenoBanue bBYII (Do mmcs Gamunus U.0.

PYKOBOIUTEJIb OII BO:
Houent kadeapbl HAHOTEXHOJIOTHIl U 4 C.B. Aracuesa
MHUKPOCHCTEMHOI TEXHUKH

Jomxuocts, BYII %HHHCL damvunua 1.0.



