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1. IIEJIb OCBOEHUSA JUCHUIIIMHBI

[enpto ocBOoeHUs IUCUUILIMHBI «KBaHTOBass MEXxaHWKa B HAaHOCHCTEMAX) SBISETCS
MOJIyYeHUE 3HAHUN, YMEHUH, HAaBBIKOB U OIBITA AESITEIHLHOCTH B OOJACTH HAHOTEXHOJIOTHUH,
dbusznueckux mpoiieccax, MPOUCXOIAIINX B MOITYIMPOBOJHUKOBBIX MaTepuaiax v MpUOOPHBIX
CTPYKTYpax; pa3BUTHE (U3MUECKOTO  MBIIUIEHUS M  TEXHOJOTHYECKHMX  HAaBBIKOB,
XapaKTEepU3YIOIKX 3Tanbl (HOPMUPOBAHUS KOMIIETCHIIMI U 00€CTIEUMBAIOIINX JIOCTUKEHUE
MJIAHUPYEMBIX PE3yJIbTATOB OCBOCHHS 00pa30BaTEIbHOM MPOrPAMMBI.

2. TPEBOBAHMUA K PE3YJIbTATAM OCBOEHUSA JUCIUIIJINHbI

OcBoenne aucruiuinHbl «KBaHTOBas MeXxaHWKa B HAHOCHCTEMax» HaIlpaBICHO Ha
dbopMupoBaHue y 00yJarOMIMXCs CIETYIONUX KOMIIETEHIIUN (4acTh KOMITETEHITUH):

Tabnuya 2.1. Ilepeuenv xomnemenyuil, Gopmupyemvix y o0yuanowuxcsi npu O0c80eHUU

OUCYUNIUHBL (Pe3YTbmambl 0CE0eHUsL OUCYUNTIUHDL)

NHankaTophbl A0CTHKEHUSI KOMIIETEHIINH
MMu¢p Kommnerenuus A PPl A o
(B paMKax TaHHOW AMCUIUTUIAHE)
YK-3.1. [lornmaet poib pyKOBOAUTENSI KOMAHBI, U 3HAET,
Crioco0eH opraHn30BBIBATH H KaK BBIPa0OTaTh OCHOBHBIE CTPATETUH, JUIS JOCTHKCHUS
PYKOBOAMTH PabOTOM KOMaH/bl, |[OCTABICHHBIX LIEJIEH
YK-3 BEIpa0aThIBasi KOMaHHYIO YK-3.2. [lornmaetr 0coOEHHOCTH TIOBEICHUS JIIOJICH B
CTPAaTETHIO IS JOCTHKEHUS KOMaHjie, C KOTOpoi paboTaer
IIOCTAaBJICHHO LN VK-3.3. YMmeeT a3ppekTHBHO B3aUMOICHCTBOBATD C YWICHAMU
KOMAH/IBI, JIJIs1 IOCTHXKCHISI TIOCTABIICHHBIX IIEJICH
Crioco0eH cTaBUTh U pelaTh OIIK-1.1. 3HaeT OCHOBHBIE 3aKOHBI, TIOJOXKEHHS U METOMBI B
WHXCHEPHBIC U HAyJIHO- 00J1aCTH €CTECTBEHHBIX HAYK U MAaTEMAaTHKH
TeXHUUYECKHUE 3a7a4u B 00JIaCTH
HAaHOTEXHOJIOTUN U
o OIIK-1.2. YMeeT BBISBIATh €CTECTBEHHO-HAYUHYIO CYIIIHOCTb
MUKPOCHCTEMHON TEXHUKH U . .
npo6jeM B 00J1aCTH HAHOTEXHOJIOTHA U MUKPOCHCTEMHOM
HOBBIX MEKIAMCIUTIITMHAPHBIX .
TEXHHUKHU W HOBBIX MEXIUCITUTUINHAPHBIX HATPaBICHHH,
HaIpaBJICHUSIX Ha OCHOBE
PYKOBOJCTBYSCh 3aKOHAMH U METOJAMH €CTECTBEHHBIX HAYK U
€CTeCTBEHHOHAYYHBIX U
MaTeMaTHYECKUX MOJIeTIei MATEMATHIH
OIIK-1
OI1K-1.3. Biageetr HHCTpyMEHTAMH aHaJIM3a M PEILICHHS
WHXEHEPHBIX M HAYYHO-TEXHUUECKHX 3371a4 B 001acTH
HAHOTEXHOJIOTMI U MUKPOCHCTEMHOW TEXHUKH U HOBBIX
MEXIUCIUIUIMHAPHBIX HalpaBiIeHUN
I1K-3.1. 3HaKoM C MporpaMMHBIM OOecrieueHHEM LISt
I'otoBHOCTE pa3pabaTeIBaTh KOMITBIOTEPHOTO MOAETUPOBAHHS UCCIIETyEeMbIX (PU3NMIECKUX
(bu3HYeCKre U MATEMATUYECKHE |TIPOLIECCOB B 00JIACTU HAHOTEXHOJIOIUU U MUKPOCHUCTEMHOM
MOJEIH, TPOBOIUTH TEXHHUKHU
IK-3 KoMmIbloTepHOE MoaeaupoBanue |[1K-3.2. YMmeer pa3pabareiBaTh Gpu3ndeckue U
UCCIIeyeMbIX (PU3NIECKIX MaTeMaTH4YeCKUe MOJIETTH B 00JIaCTH HAHOTEXHOJIIOTHH 1
MPOIIECCOB B 00JIACTH MHUKPOCHCTEMHON TEXHUKU
HAaHOTEXHOJIOTUHU U [1K-3.3. Brnageet HaBbIKaM# KOMITLIOTEPHOTO MOJICITUPOBAHUS
MHUKPOCHCTEMHON TEXHUKU HCCIIeyeMbIX (PU3NIECKIX MPOIIECCOB B 00JIACTH
HAHOTEXHOJIOTMH U MAUKPOCHCTEMHOM TEXHUKH




3. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OII BO

Jucuunnuaa «KBaHTOBass MEXaHMKa B HAHOCHCTEMAX» OTHOCUTCS K BapUaTUBHOM
KoMmmoHeHTe 0a3oBoii yactu 0s10ka b1 OIT BO.

B pamkax OIl BO oOyuaromuecs TakKe OCBaWBalOT JpYyrue AUCIUIUTMHBI /WU
MPaKTUKH, CIIOCOOCTBYIOIIME JOCTIKEHHMIO 3allJIAHUPOBAHHBIX PE3YIbTATOB OCBOCHHUS

JUCHUITIINHBI «KBaHTOBas MeXaHMKA B HAHOCHUCTEMAX).

Tabnuya 3.1. Ilepeuenv xomnonenmos OII BO, cnocobcmeyiowux 00CMUNCEHUIO

3ANn1AHUPOBAHHBIX PE3YTbMAaANn 06 OC60EHUS ()MCLiul/lflqul

IIpenmecrBylomue Iocaenyromue
Mud Haumenosante nncﬂnz:mnnbl/yMOI; JIn IlHCllI/IHJIHZ]-ll)l:I/I:’luOIl JId
P KOMIIeTeHIIHH % ¥, % o,
MPAKTHKH NPAKTHKH
Crniocoben
OPTaHU30BBIBATh U
PYKOBOAHTH paboTOi OCHOBBI IPUMEHEHHUS TexHonornyeckas MpaKkTUKa
YK-3 KOMaH/Ibl, BEIpaOaThIBast HAaHOTEXHOJIOTUHI U IIpenmumomHas npakTHKa
KOMAHJIHYIO CTPATETUI0 MHUKPOCUCTEMHON TEXHUKH lNocynapcTBeHHBIN DK3aMEH
IUISL TOCTHOKEHUS
[IOCTaBJICHHON LIENH
Crnioco0eH cTaBUTh
pelaTh HHXEHEpHbIC U
HAyYHO-TEXHHUUYECKHE
OCHOBBI IPUMEHEHUS Marepuanbl HAHOCTPYKTYPHBIX
3aj1auM B o0jacTu .
o HaHOTEXHOJIOTU U YCTaHOBOK
HAHOTEXHOJIOTUH U .
. MHUKPOCHCTEMHON TEXHUKU Hayuno-uccnenoparenbckas
OIIK-1 MHKPOCUCTEMHOMN
BBenenue B MUKpO- 1 pabota
TEXHUKH ¥ HOBBIX
HaHORJICKTPOMEXaHUYecKue | TexHonorndeckas npakTHKa
MEXAUCIUTUTMHAPHBIX o
CHUCTEMBI I'ocynapcTBeHHBIN IK3aMeH
HaIpaBJICHUSIX HA OCHOBE
€CTECTBEHHOHAYYHBIX U
MaTeMaTU4YECKUX MOJiejIeH
l'otoBHOCTB
pa3pabaTteiBaTh
W3UYECKUE U . .
¢ Modeling of nanoobjects
MaTeMaTHYECKUE MOEIH,
HayuHno-uccnegoBarenbckas
MIPOBOJIUTH
TexHomornu pabora
KOMITBIOTEPHOE
[1K-3 IPOrpaMMUPOBAHYS B [IpennunuomHas npakTHKa
MOJIETTUPOBAaHHE o
HaHOWHAYCTPUU I'ocymapcTBeHHBIN SK3aMeH
HCCIIETyEMBIX
Brimycknas kBanuduKanoHHas
(U3MUECKUX NPOLECCOB B
pabora
00J1acTH HAHOTEXHOJIOTHHU
1 MUKPOCUCTEMHOMN
TEXHUKH

* - 3aMOJHSACTCS B COOTBETCTBUM ¢ MaTpuiei kommnereHnuii u CYII OI1 BO

4. OFBEM JJUCHUILINHBI U BUJIbl YYEBHOM PABOTHI

O6HIEUI TPYAOCMKOCTb AUCHUILIINHBI «KBanTOBas MexaHWKa B HAaHOCHUCTEMaX» COCTaBIIICT 6

3a4CTHBIX CAWMHUII.




Tabnuya 4.1. Budwr yuebnoii pabomui no nepuodam ocsoenus OI BO o1s OYHOH
dopmbl 06yuenus

N BCETO, CemecTp(-b1)
Buj yueoHoii pa6oThl AK AL 1 5 3 4

Konmaxmmnas paboma, ax.u. 72 72
Jlexmmn (JIK) 36 36
Jlabopatopubie pabots (JIP) - -
ITpaktnueckue/cemunapckue 3anatus (C3) 36 36
CamocmosmenvHnas paboma 00yuawuxcs, ax.u. 117 117
Koumponw (sx3amen/3auem ¢ oyenkoti), ax.u. 27 27
OO0mast Tpy10eMKOCTb M CHUILTHHBI ar4. 216 216

3a4.e]I. 6 6

5. COAEP’)KAHUE JUCIUIIJIMHBI

Tabnuya 5.1. Codeporcanue oucyuniunvl (M0OYJis) no 8UOAM Y4eOHOU padbomul

HaunMenoBaHnue pazgesa Bup yyeOHoii
Conep:xxanue pa3jea (TeMbl) "
AUCHUILIHHBI padoThI
Tema 1.1. Cnexktp u3nydeHus: abCOTIOTHO YEPHOTO

Paszen 1. Kopnyckynsipao — |Tena, poroaddekt, 3pdext Komnrona JIK, €3
BOJIHOBOU Jyajlu3M. Tema 1.2. 'unotesa JI. le bpoiins JIK, C3
Tewma 1.3. JIudpaximst 371eKTpOHOB JIK, C3
Tema 2.1. OtkpeiTue cnivHa. Marneton bopa. Oneparop K. C3
CIIMHA. ’
Paznen 2. Cniun 1 Tema 2.2. Ypasuenue [laynu. ColicTBa MaTpuLl 1K, C3
TOKIECTBEHHOCTH YAaCTHILI. [Taynu. ’
Tema 2.3. [IpuHIMI TOKICCTBEHHOCTH YaCTHII. 1IK. C3
MHOT03JIEKTPOHHBIE ATOMBI. ’
Tewma 3.1. 3akoHBI AUCTIEPCHU IJIS1 CBOOOTHBIX
ANIEKTPOHOB U MyCTOH perieTku. Kpazunumiynbe n K. C3

KBaszuvactuia. HempepsIBHOCTH 1 Pa3phIBHOCTH 3aKOHA
Paznen 3. 3akoHbI TUCTIEPCUH | AMCIIEPCUM.

JUTsE CBOOOAHBIX AMeKTpoHOB | Tema 3.2. IIpoxoxkaeHne u OTpaskeHUE BOJTH OT

U IIyCTOM PELIETKH. pemeTkd. Manslii NeproANYECKUI PEIIETOUHBINA JIK, C3
noteHnuan. Paznoxenne norenimana B psaa Oypee.
Tema 3.3. Pa3peliieHHbIe 1 3alipelicHHbIE 00JIaCTH

JIK, C3

SHEPTHUH.
Tema 4.1. IlonHoe BHyTpeHHEE OTpaKEHUE HA TPaHULIAX

Paznen 4. [ToctpoeHue 30HBI yIp P ParHL JIK, C3
30H bpuuitosHa.

BpwiirosHa, nmonsTue

N Tema 4.2. DpdexTrBHAST Macca U KPUBU3HA 3aKOHA

3¢ dexTrBHOIT Macch JIK, C3
JHCTIEPCUH.
Tema 5.1. CBOOOIHBIH 3JIEKTPOH KaK IUIOCKast BOJHA.
TyarenupoBanue (moadaprepHOE TPOXOKICHUE). TIK. C3
HanGapwepHoe otpaxkenue. Pezonancuoe ’

Paznen 5. TynnenupoBanue
TYHHEJIUPOBAHUE.
Tema 5.2. CamodokycupoBka. [Ipunnmn

HeomnpeneneHHoctel I eizendepra.




6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tabnuya 6.1. MamepuanvHo-mexuuyeckoe obecneyerue OUCYUNIUHbL

Tun aynuropuu

OcHamenue ayiuTopuu

Cneunajan3upoBaHHoOe
yueOHOe/1adopaTopHoe
obopynosanue, [10O u
MaTepHuaIbl 1J1s1 0CBOECHHS
AUCHUILINHBI
(py HEOOXOTMMOCTH)

JIeknmoHHas

Aynuropust Ui IPOBEICHNS 3aHATHH JIEKIIUOHHOTO
TUIA, OCHAILIEHHAS KOMILJIEKTOM
CHEeIUAIN3UPOBAHHON MeOEH; TOCKOH (IKpaHOM) U
TEXHUYECKUMHU CpeACTBaMU MyJbTUMEINA
NIPE3EHTALNH.

CemuHapckas

AynuTtopus JUIs MPOBEJICHUS 3aHATUN
CEMHHAPCKOT0 THIIA, TPYIIOBBIX u
MHAVBUAYAIBHBIX ~ KOHCYJIBTALMH,  TEKYILEro
KOHTPOJIA u MPOMEKYTOUHOU aTTeCcTalluy,
OCHAILICHHAss KOMIUIEKTOM CIELUAIA3UPOBAHHOMN
MeOeI U TEXHUYECKUMH CPeJICTBAMU MYyJIbTHUMEANA
NIPE3EHTALAH.

KommnsrorepHslii
KJ1acc

KommbroTepHsiid Kiacc i TPOBEEHUS 3aHATUH,
CPYIIIOBBIX W UHAUBUAYAJIbHBIX KOHCYJbTaLUM,
TEKYLIEro KOHTPOJIS H MPOMEKYTOYHOMN
aTTeCcTalluu, OCHaIlICHHAS MEPCOHATLHBIMHU
KOMITBIOTEPaMU (B KOJMMYECTBE _ MIT.), JTOCKOH
(3xpaHOM) n TEXHHUYECKUMU cpencTBamMu
MyJbTUMENINA MPE3CHTALUN.

Jns
CaMOCTOSTEIILHON
paboThl

oOyJaromuxcs

Aynutopusi Ui CaMOCTOSITEIbHOM — paOOThI
oOyvaromuxcsi  (MOXET — HCIOJIB30BATHCS  JIIS
MPOBEICHHUS CEMHHAPCKUX 3aHATHI 5
KOHCYJIbTAIIHA), OCHAILlEHHAas KOMILIEKTOM
CHCIHUATU3UPOBAHHON MEOEeIN ¥ KOMIIbIOTEpaMH C
noctynom B OUOC.

* - ayMTOpHs [JIs CAMOCTOATENLHOM paboThl o0yuaromuxcs ykasbisaercs OBA3ATEJBLHO!

7. YYEBHO-METOJUYECKOE
JUCHUTINHBI

Ocnosnas rtumepamypa:

N HNHOPOPMAIIMOHHOE OBECIIEYEHHE

1. ®wuzuka MoIynpoBOAHUKOBBIX MPUOOPOB MHUKPOIIEKTPOHUKH : yueOHOe mocodue s
By30B / B. U. Crapocensckuil. — Mocksa : U3narensctBo KOpaiit, 2019. — 463 c. —
(bakanaBp. Axamemuyeckuii kypc). — ISBN 978-5-9916-0808-4; Pexum pocryna:
https://www.biblio-online.ru/bcode/425163.

2. Tlnotnukos, I'. C. MUKpPO3JEKTPOHUKA: OCHOBBI MOJICKYJIIPHOM 2JIEKTPOHUKH : YIeOHOE
noco6ue s By3oB / I'. C. [Inmotauxos, B. b. 3aiinieB. — 2-e u3., ucrnp. u gom. — MockBa
: I3marenwctBO FOpaiit, 2019. — 166 c. — (ABTopckuii yueoHuk). — ISBN 978-5-534-
03637-4; Pexxum nocryna: https://www.biblio-online.ru/bcode/438394

3. Kynpesatsix, H. B. ®usuka metamioB. Penko3emenbHble METAJUIBI U UX COCAMHEHHUS :
yuebnoe mocobue mus By3oB / H. B. Kyampesatsix, A. C. BoneroB. — Mocksa :

N3narensctBo IOpaiit, 2019 ; ExarepunOypr :
(YHUBEpCUTETHI

5

M3n-Bo Ypan. yn-ta. — 197 c. —
Poccun). — ISBN 978-5-9916-9977-8 ; Pexum moctyma:


https://www.biblio-online.ru/bcode/425163

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

4. Hukutenkos, H. H. TexHomorus KOHCTPYKIIMOHHBIX MaTepHUaioB. AHAIN3
MOBEPXHOCTHU METO/IAMH aTOMHOW (pU3UKH : yueOHOEe rmocoOue A OakanaBpuara u
maructparypsl / H. H. Hukutenko. — Mocksa : U3natensctBo FOpaiit, 2019. — 202
c. — (YuauBepcuretsl Poccun). — ISBN 978-5-9916-6528-5; Pexxum mocrymna:
https://www.biblio-online.ru/bcode/433936

Jlonoanumenvrnaa rumepamypa:

1. Wmrommn, A. C. JIudpakiroHHBIN CTPYKTYpHBIM aHanu3 B 2 4. YacTe 2 : yueOHOe
nocobue ais By3oB / A. C. Umommn, A. I1. Opemniko. — 2-e u31., UCTp. U JOT. —
Mocksa : UznarensctBo FOpaiit, 2019. — 299 c. — (ABTopckuit yuebnuk). — ISBN
978-5-534-04324-2; Pexxum moctyma: https://www.biblio-online.ru/bcode/438750

2. PaukoB, M. 0. ®usnveckue 0OCHOBBI H3MEPECHHH : yIeOHOE TOcOOUe IS
akagemudeckoro OakanaBpuata / M. 0. PaukoB. — 2-e uza., ucnp. u gomn. — MockBa
: U3marenwscTBo FOpaiit, 2019. — 146 c. — (bakanaBp. Akagemudeckuit Kype). —
ISBN 978-5-534-09510-4; Pexxum noctyma: https://www.biblio-
online.ru/bcode/437556

Pecypcur ungopmayuonno-menexommynuxayuonnot cemu « Mumepremy:

1. ObC PYJIH u croponnue ObC, K KOTOPbIM CTYJI€HTbl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBAHUU 3aKJIIOUECHHBIX JJOTOBOPOB:

DNeKTPOHHO-ONOIMOTEeUHAS cucreMa PYJIH — OBC PYJIH
http://lib.rudn.ru/MegaPro/Web

- OBC «YHuBepcurerckas oubiaroreka onaia» http://www.biblioclub.ru

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

- OBC «KoncynapTant cTyaeHTay Www.studentlibrary.ru

- OBC «JIanby» http://e.lanbook.com/

- ObC «Tpourikuii MOCT»

2. ba3bl JTaHHBIX U TOMCKOBBIE CUCTEMBI:

- DIIEKTPOHHBIA (OHJ TNPABOBOW M HOPMATHUBHO-TEXHUYECKOW JOKYMEHTALUU
http://docs.cntd.ru/

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

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

- pedepaTuBHas 6a3za manabix SCOPUS http://www.elsevierscience.ru/products/scopus/
- PUHI] - nammonanpHas O6ubnuorpadudeckas 6a3za JaHHBIX HAYYHOTO ITUTUPOBAHUS
https://elibrary.ru/authors.asp

Vuebno-memoouueckue mamepuanvl 01 camoCmosmenvHol pabomul 00y4arOwuxca npu
0CBOeHUU OUCYUNTUHBY/MOOYAA ™!

1. Kypc nexuuit mo aucuuruinie «KBaHTOBass MEXaHMKa B HAHOCUCTEMAX.
* - Bce yueOHO-METOAMYCCKUE MAaTEPHAJIBI JJIs CAMOCTOSATEIBHOM pab0Thl 00YYArOIIUXCS Pa3MEIIatoTCs
B COOTBETCTBHH C JICUCTBYIOIIUM NOPSAKOM Ha cTpanuie aucuuiuimabl B TYUC!


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 MATEPHUAJIBI W BAJUIBHO-PEATUHITOBASI CHCTEMA
OLEHUBAHMSI VYPOBHS C®OPMHMPOBAHHOCTH KOMIETEHIHNA TIO
TACIHATIIAHE

OueHouHble MaTepuanbl M OaNIbHO-PEUTHMHIOBAas CHUCTEMa™ OLEHUBAHUA YPOBHS
c(OpMHUPOBAHHOCTH KOMIIETEHIIUH (YaCTH KOMIETEHIIMI) 110 UTOraM OCBOEHUS JAUCLMILIMHBI
«KBaHTOBas MEXaHUKa B HAHOCHCTEMax» IpecTaBieHbl B [Ipunoskennn k HacTosiel Paboueit

IIporpaMme JUCHUILIINHBI.
* - OM u BPC dpopmupyroTcst Ha OCHOBaHUH TPeOOBaHUIT COOTBETCTBYIOMIETO JIOKAFHOTO HOPMAaTHBHOTO aKTa
PY]IH.

PABPABOTYUKMU:
Houent kapeapol «HanorexHosiorun
E.A.TocreBa
U MUKPOCHCTEMHAS] TEXHHKA»
Jomxuocts, BYII IMonmnuce dammmsa N.0.
PYKOBOJIMUTEJIb BYII:
3aBenyomuii kagenpoi 4
«HaHOTEeXHOJIOTHH U C.B. IIonos
MHKPOCHCTEMHAsI TEXHUKA)
Haumenosanue bBYII ITonnuce damvumua 1.0.
PYKOBOIUTEJIb OII BO:

Houent kageapol «HaHnoTrexHoorun
1 MUKPOCHCTeMHASl TEXHHKA
JomxaocTts, BYII IMonmnuce dammmsa N.0.

C.B. AracueBa




