MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
denepanbHOe roCyJapCcTBEeHHOE 010:KeTHOE 00pa3oBaTe/IbHOE YUpeKAeHne
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsiaenune noarorosku/cnenuaibHocTh: 11.03.04 Di1eKTPOHHKA U HAHOJIEKTPOHHKA
HaumeHnoBanue o0pa3oBaTe/ibHOIl mporpaMMsbl: CBETOTEXHHMKA H HCTOYHHKH CBeETa
YpoBeHb 00pa3oBaHus: Beiciiee 00pa3oBaHue - 0aKaJaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
CIIEIMAJBHBIE BOIMTPOCHI ®U3UKHU

Baok: Baok 1 «/Iucuuniaunbt (MoxyJam)»
Yacrp 00pa3zoBaTebLHOM
Obsi3aTenbHas
NPOrpaMmblI:
Ne qucumnIMHbI 10 yyeOHOM
A y y B1.0.17
IJIaHY:
TpyaoeMKOCTb B 3a4eTHBIX
Py 4 cemectp - 5;
e/IMHHIIAX:
Yacos (Bcero) no yued0Hom
( ) o'y y 180 yacos

IUIAHY:
Jlekuuu 4 cemectp - 32 yaca;
IIpakTnyeckue 3aHATHSA 4 cemectp - 32 yaca;
JlabopaTopHble pa6oThI He NMpeJyCMOTPeHOo YUeOHbIM IVIAHOM
Koncynbranumn 4 cemecTp - 2 yaca;
CamocrosiTesbHasi padora 4 cemectp - 113,5 yacos;

B TOM uncJje Ha KII/KP He NMpeyCMOTPeHO YUeOHbIM IVIAHOM
WHas koHTaKkTHasi padoTa NPOBOANTCS B PAMKAX YaCOB ayAUTOPHBIX 3aHATHI

BKJIIOYas:
KonrpoJsbHas pa6ora
IIpoMeskyTOouHast aTTecTalUsA:

JK3aMeH 4 cemectp - 0,5 yaca;

Mocksa 2019



IMPOI'PAMMY COCTABNIJI:

[IpenogaBarenn

MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»

CseneHwa o snagenbuye UM M3K

Bnapeney

'puropbes C.B.

Waentuduratop

R5d2a4c31-GrigoryevSV-18e45d7

C.B. I'puropneB

(ZOIKHOCTD)

COI'TACOBAHO:

PykoBoaurens
00pa3oBaTeIbHON IIPOrPaMMBI

(moxnuck)

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

Ipuropses A.A.

Waentuduratop

R28090f70-GrigoryevAA-7e2fdc03

(paciudpoBKa MOIIHCH)

A.A. I'puropnen

(I[OJ'I)KHOCTI), y4€Has CTCIICHb, YUCHOE SBHHHC)

3aBenyIOLIMI BbITyCKatoIeH
Kadeaphl

(mozmycs)

MNognucaHo 3neKTpoHHO| nognuceio ®TEOY BO «HUY «M3W»

CseneHva o snagensuye L3N M3K

Bnapeney

Booc I'.B.

Waentuduratop

R4494501d-BoosGeorV-031c67cl]

(pacmudpoBka
TIO/AITUCH)

I'.B. booc

(I[OJ'I)KHOCTI), y4€Has CTCIICHb, YUCHOE SBHHHC)

(mozrucs)

(pacudpoBka
TTO/AITUCH)



1. IEJIX U 3AJTAYH OCBOEHMU A JUCHUITJIMHBI
Iesb ocBOeHHS] TMCHMIVIMHBI: (POPMUPOBAHUE €CTECTBEHHOHAYYHOTO MHPOBO33PEHUS, a TAKXKe
YMEHUS HPUMEHATh 3aKOHbl (U3UKU U1 pelleHMs] MPaKTHYeCKUX 3aJad [0 CBOEMY MNpoduiro

IMOATOTOBKH

33[{3‘11/1 AUCHHUITIMHbI

- U3y4eHHE OCHOBHBIX (PU3MUECKUX SBICHUM;
- OBJIaICHUE (PYHJAAMEHTAIbHBIMU MOHATHSMH, 3aKOHAMHU U TEOPUSIMU (DU3UKH, a TAKKe
MeToAaMu (PU3NIECKOTO UCCIIEIOBAHUS;
- OBJIQJICHUE NPUEMAMU M METOJaMH PELICHUs KOHKPETHBIX 3a/1a4 U3 PAa3JIMYHbIX 00sacTel

busuku.

dopmupyembie y 00y4Jaromerocss KOMNeTeHIUH 1 3aIUIaHUPOBAaHHbBIE Pe3y/IbTAThl 00y4eHUsl 110
JUCLHUIUIMHE, COOTHECEHHBIEC C MHAMKATOPAMH A0CTHKeHHs] KOMIIeTEHIMI ;

Koa n HauMeHoBanue
KOMIEeTeHIINH

Kox 1 HamMeHOBaHHe
HHINKATOPA T0CTHKEHH S
KOMIIETEeHI{UH

3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s

OIIK-1 crtocoben
UCIIOJIB30BATh [TOJI0KEHU,
3aKOHBI 1 METOAbI
€CTECTBEHHBIX HAYK U
MAaTCMAaTUKN dJIs1 peHIeHI/DI
3aJa4 HHKEHEPHOM
NEeATEIIbHOCTH

N/I-1onk-1 3naer
byHIaMEeHTaTbHBIC 3aKOHbBI
IPUPOJIBI 1 OCHOBHBIC
bu3nUecKre MaTeMaTHYECKUE
3aKOHBI

3HATh:
- (pynaameHTaIbHbIE 3aKOHBI KBAHTOBOM
MEXaHUKHU.

OIIK-1 criocoben
HCIIOJIB30BaTh MOJIOKEHH,
3aKOHBI 1 METOJIBI
€CTECTBEHHBIX HAYK U
MaTE€MaTUKH JJIs PEIICHUS
3a71a4 MHKEHEPHOU
JIeITETLHOCTH

NJ-20rk-1 YMeeT NpUMEHATh
(bu3HYEeCKre 3aKOHBI U
MaTeMaTHYECKUE METOJIbI JJIst
peIIeHus 3a1aq
TEOPETUUECKOTO U
MIPHUKJIATHOTO XapaKTepa

YMETB:

- paccMaTpuBaTh BO3MOKHBIE BAPUAHTHI
pelIeHus 3a/1a4u, OLICHUBAs UX
JIOCTOMHCTBA U HEOCTATKH.

OIIK-1 cnocoben
HCIIOIL30BATh MTOJI0KEHHS,
3aKOHBbI U ME€TOAbI
€CTECTBEHHBIX HAyK U
MaTEeMaTUuKM IJIst peHIeHI/ISI
3a/1a4 UH)KEHEPHOH
EeSITENLHOCTH

N/1-3omk-1 Bnageer HaBpIkaMu
MCIIOJIb30BaHMs 3HAHUI
(GU3UKK ¥ MAaTEMAaTUKH TIPU
pELICHUH TPAKTUYCCKHUX 3a/1a4

YMETh:

- ONPENIETATh, KAKUE 3aKOHBI KBAHTOBOM
MEXaHHUKH 00YCIOBIUBAIOT SBICHUS WU
MPOLECCHI B YCTPOMCTBAX Pa3IMYHOM
(bu3nYecKoil MPUPOIBI, U BHITOIHATH
MPUMEHUTEIBHO K HUM MTPOCThIE
TEXHUYECKHUE PACUETHI.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI BO

JlucuuruiiHa OTHOCHTCS K OCHOBHOM IpodeccHOHaTbHOW —00pa3oBaTeNbHOM mporpamme
CaeroTtexHuKa U uctounuku csera (nanee — OIIOIN), nanpasnenus noarotosku 11.03.04 DnekrpoHuka u
HAHORJIEKTPOHHKA, YPOBEHb 00pa30BaHus: BhICIIee 00Opa3oBaHue - OaKanaBpHar.

Tpe60BaHI/I$I K BXOAHBIM 3HAHUAM U YMCHUSIM!
- 3HAaTb OCHOBHBLIC OIIPCACIICHH A, 3aKOHBI U TCOPCMBI BBICIIICH MaTeMaTHUKH U (I)I/ISI/IKI/I
- YMCTh p€1IaTb TUIIOBBIC 3aJa4HU 11O BBICIIIEHl MaTeMaTHKE B (1)I/I3I/IK6

Pe3ynbraThl 00y4eHus1, MOTydYeHHbIE P OCBOCHUH TUCIUILIMHBI, HEOOXOIUMBI TIPU BBITOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PadOTHI.




3. CTPYKTYPA U COAEP) KAHUE JUCIHUIIJINHbI
3.1 CTpyKTypa THCHUNIMHBI

OOm1ast TpyI0EMKOCTh JUCIUILIMHBI COCTABISAET 5 3aUeTHBIX equHuUIl, 180 gacos.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Paznenbl/Tembl § 5| &
Ne JUCTIATUTHHBL/ (pOpMBI g 2| 8 KonrakrHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/1 IIPOMEKYTOIHOM o &| 3 Koncyubranms NKP PaGora s | LOATOTOBKA K METONYECKUE yKa3aHMUs
aTTeCTAIIH 8 g | © |Jlex | Jlab | Ip KIIP - VIKKI | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTE
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 MateMaTiaeckue 48 4 8 - 12 - - - - - 28 - CamocmosamensHoe usyuenue
OCHOBBI KBaHTOBOH meopemuueckozo mamepuana: Vyuenue
TEOPUH JOTIOJTHATEIEHOTO MaTepHaia 1o pasueiy
11 MateMaTiaeckue 48 8 - 12 - - - - - 28 - "MaTteMaTH4YECKHE OCHOBBI KBAHTOBOW TeopHu"
OCHOBBI KBaHTOBOH H3yuenue mamepuanos numepamypHsix
TEOPUH UCIOYHUKOB:
[1],c. 111-130
[2], c. 13-80; c. 87-126
[3], c. 14-125
[4], c. 36-45
[5], c. 147-221
[6], c. 14-125
2 KsanToBas MexaHuKa 56 14 - 14 - - - - - 28 - CamocmosamensHnoe usyuenue
IEKTPOHA U aTOMa meopemuueckozo mamepuana: V1zyuenue
2.1 KsanToBas MexaHuKa 56 14 - 14 - - - - - 28 - JIOTIOJIHUTENBHOTO MaTepraa o pasjaeiry
3JIEKTPOHA U aTomMa "KBanTOBas MexaHuKa 3JIEKTpOHA U aToma"
H3yuenue mamepuanos numepamypHsix
UCHMOYHUKOG:
[1],c. 131-184
[2], c. 133-197, 300-344, 529-548
[3], c. 183-295, 358-407
[4], c. 46-58
[5], c. 226-281
[6], c. 183-295, 358-407
3 Craructuueckas 40 10 - 6 - - - - - 24 - Camocmoamensnoe uzyuenue
¢pu3nKa meopemuueckozo mamepuana: Visyaenne
3.1 CraTtucruueckas 40 10 - 6 - - - - - 24 - JIOTIOJIHUTENBHOTO MaTepuaa o pasjaery
¢pu3nKa "Crarucruueckas ¢pusmnka”
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H3yuenue mamepuanos 1umepamypHsix
UCMOUYHUKO6.

[2], c. 273-296
[3], c. 488-525
[5], c. 313-370
[6], c. 488-525

OKk3aMeH 36.0 - - 0.5 - 33.5
Bcero 3a cemecTp 180.0 32 32 0.5 80 335
Hroro 3a cemecTp 180.0 32 32 2 0.5 1135

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padboTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHIyanbHbIe KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padoram; ['K- rpynmoBsie KOHCYIbTallMK TIO pa3ienaM
mucuuiuiniel; CP — camocrostenbHas padora crynenta; UKP — unas konraktHas padora; TK — Texymumii KoHTposb; [TA — npomexxyrounas

arrecranusa




3.2 KpaTkoe coaep:kaHue pa3ieaoB
1. Mamemamuueckue ocrogvl K8AHMOoBoU meopuu

1.1. MaremaTrueckue OCHOBbI KBaHTOBOW TEOPUU

KBaHTOBOE COCTOSIHME, CTAllMOHAPHBIE U HECTAllMOHAPHBIE COCTOSIHMS, BEKTOP COCTOSHHUS.
[TpyHUMIT CyNEepHno3uLMH, CYNEPIO3ULMsS KBAHTOBBIX COCTOSIHMM, JIMHEHHOE IPOCTPAHCTBO
coctosgHui. IloHATME O KBAHTOBBIX BBIYMCICHMAX. OnepaTopsl B IPOCTPAHCTBE COCTOSIHUM.
Omneparopbl uMmiysnbca U koopauHatr. [amuibronuad. Kommyranusa omnepatopos. Ilpunumn
HEOIPEIeICHHOCTEH.

2. Keanmosas mexanuxa IJIEKmMpOHAa U amoma

2.1. KBaHTOBas MEXaHUKa JIEKTPOHA U aTOMa

MoMeHT wumnylibca B KBAaHTOBOW MexaHUKE. HeornpeneneHHOCTh BEKTOpa MOMEHTa IS
KBaHTOBOI yactuibl. Oneparopbl MOMEHTa, COOTHOIIEHUsI KoMMyTanuu. OpOUTaIbHBI MOMEHT,
MPaBUJIO KBAHTOBAHMS OPOUTAIIBHOTO MOMEHTA. CIIUH AJIEMEHTAPHBIX YaCTHUIl, KBAHTOBAHUE CIIUHA,
yactuipl @epmu u yactunesl bose, npunuun Ilaymu. [IpocTpaHcTBeHHass 4ETHOCTb, OIlepalus
MIPOCTPAHCTBEHHOW WHBEPCHH, TOJSAPHBIE U aKCHAJIbHBIC BEKTOPHI, ONEPATOp HMHBEPCHH U €O
COOCTBEHHBIE 3HAYEHHS, YETHOCTh COCTOSIHMSI, YETHOCTh JJIEKTPOHA B aromMe. ATOM BOJOpOJa.
JIBr>KeHue JEKTpOHA B MOJI€ IIEHTPAIBHON CUJIBI, COXPAHEHHE MOMEHTA UMITYJIbCA B IIEHTPAIILHOM
noJie, pajuaibHas BOJHOBas (YHKIHS, LIEHTPOOESKHAs SHEPTUsl, KBAHTOBAaHUE SHEPTUU IIEKTPOHA
B KYJIOHOBCKOM TioJie. CTIEKTp DHEPrHil aTOMa BOJOPOA, KBAHTOBBIC YHCIIA M BOJIHOBBIC ()YHKITUU
CTallMOHAPHBIX COCTOSIHHI aTOMa BOJOPOJIA, BBIPOXKIACHUE HSHEPreTUUECKUX YPOBHEH, KPaTHOCTb
BBIpOXKJeHUsl. KBaHTOBaHWe »SHEpruM B OJHOBAJICHTHBHIX artomax. CrHuH- opOUTaIBbHOE
B3aMMOJICIICTBHE, TOHKas (MyIbTUIUIETHAs) CTPYKTypa SHEPreTHYeCKHX YpOBHEH B aromax,
pacuieruieHue ypOBHEM B BOJIOPOJOMOIOOHBIX aToMaxX, HyMepalus IHEPreTUYECKUX TEPMOB C
Y4E€TOM TOHKOM CTPYKTYpbl. ATOM B MarHMTHOM I10Jie. MarHUTHBI MOMEHT 3JIEKTPOHA, MATHETOH
bopa, mpaBmii0 KBaHTOBaHWS OPOWUTAIBHOIO W CIIMHOBOTO MAarHUTHOTO MOMEHTA, OIEepaTop
B3aMMOJICHCTBHSI MAarHUTHOTO MOMEHTa JJIEKTpOoHa ¢ MarHUTHBIM ToneMm. [Ipoctoit 3ddext
3eemaHa, KBAaHTOBAaHWE MAarHUTHOTO MOMEHTA »JJEKTpOHAa B CHJIBHOM MAarHUTHOM TIOJE,
pacleruieHne YHepreTHYeCKuX YPOBHEW OJHOBAJICHTHBIX aTOMOB (Ha IPUMEpPE S- U P- COCTOSHUM),
pacIlernyeHle CIeKTPaIbHbIX JUHHUM, o0pa3oBaHHe CHEKTpaJbHOTro Tpuiuieta. CloxHbIA ekt
3eemaHa. OJEKTPOHHBIM NapaMarHUTHBIA PE30HAHC. Bo3mylieHns KBAaHTOBOW CHCTEMBI.
CranoHapHble W HECTAllMOHAPHBIE BO3MYILECHHS. Pe30HaHCHBIE TEPEXOJbl TMOJ[ BIUSHUEM
MEPUOIUYECKOT0 BO3MYUIEHUS, BEPOATHOCTh MEpexXoJa B €IUHUILY BpeMeHH. Onruyeckue
Mepexo/ibl B aTOME, CKOPOCTh JHUMOIBHBIX NepexoA0B. CIIOHTaHHBIE U BBIHYXKIECHHBIE TEPEXO/IbI.
Koaddurmentst Diinmreitna. CrieKTpanbHble TUHUY, YIIUPEHUE TUHUH.

3. Cmamucmuyeckas puszuxa

3.1. Cratuctuueckas ¢pusuka

ToxmecTBeHHOCTh 4YacTWIl. llepecTaHOBKM TOXIECTBEHHBIX YACTHIl, CHMMETPUYHBIE H
AHTHCUMMETPHYHBIE COCTOSHUS CUCTeMbl MHOTHX YacTull. depmu u bo3e — cratuctuka, MpuUHIMIT
[Taynu, 31eKTPOHHBIN ra3 B MeTajuie, 603e — KOHACHCAIHSL.

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
1. Atom Bogopoaa o bopy;
2. KBaHTOBbIE CTaTUCTHKY;
3. D¢ddext 3eemana. CiuH B MarHUTHOM I10JIE;
4. Atom BoJopoAa;
5. YpaBuenue lpeaunrepa. ['apMOHHYECKHI OCHMILIATOD;



6. Ypasuenue lllpenunrepa. [ToTeHnmansHblil 6apsep, TYHHETBHBIN 3P deKT;
7. Ypauenue lpenunrepa. J[BuxkeHne yacTuipl B TOTEHIHAIBHOMN SIME;
8. Bosnbl e bpoiinsa. CooTHOIIEHUST HEONTPEAEIECHHOCTEH.

3.4. Tembl 1a060paTOPHBIX padoT
HE MPeyCMOTPEHO

3.5 KoncyabTanum

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JTUCIUTIINHEI (B

O1neHo4HOE CPEeICTBO
(THII 1 HAUMEHOBAHUE)

3arIaHupoOBaHHBIC PE3yAbTaThl 00YUYEHUS 110 TUCIUILTIHE Konbt
COOTBETCTBHUH C
(B COOTBETCTBUU C pa3zeioM 1) WH/INKAaTOpPOB 1.3.1)
1 [ 2] 3
3HaTh:
¢byHIaMeHTalIbHBIE 3aKOHBI KBAHTOBOM MEXaHUKU W-lomc + KonTponbHas paGE)Ta/MaTeMaTI/I‘-IeCKI/Ie
OCHOBBI KBaHTOBOH T€OpUH
Ymersb:
paccMaTpuBaTh BO3MOXKHBIE BapUAHThI PELICHUs 3a1a4H, KonrponsHas pabora/KBaHToBas MexaHuKa
OLIEHUBAs UX IOCTOMHCTBA U HEOCTATKU AIIEKTPOHA M aTOMa
WJ1-20mk-1 + Kontposnbnas pabora/KBaHTOBO-
MEXaHUYECKOE OMMCAaHUE aTOMa BOJOPOJa U
BOJIOPOJIONOA00HBIX aTOMOB WJIM MOHOB
OIpeJIeNIATh, KAKUE 3aKOHBI KBAHTOBON MEXaHUKH KonrtponbHas pabota/ATOM B MArHUTHOM
00yCIIOBIMBAIOT SIBJICHUS WK MPOLIECCHl B YCTPOMCTBaX nojue. Opdexr 3eemana
pa3IMYHON PU3NYECKON PUPO/IbI, U BBHIIOIHATH W/T-3onk-1 +

MNPUMCHUTCIIBHO K HUM ITPOCTBIC TCXHUYCCKUC paC‘{éTBI

Kontponbnas pabora/KBaHnToBasi MexaHHKa
AJIEKTPOHA U aToMa




4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OLIEHOUYHBIE CPEJCTBA JJIsI
KOHTPO.JISI OCBOEHHUS PE3YJIbTATOB OBYUYEHUSI IO JJUCUUIIIUHE
(TEKYIMI KOHTPOJIb YCIIEBAEMOCTH, IPOMEJKYTOUYHASI ATTECTALIUS
O JUCLIUILJINHE)

4.1. Tekymuii KOHTPOJIb yCIIEBAEMOCTH
4 cemecTp

Dopma peanuzanuu: [TucemenHas padora
1. Atom B MarautHOM 11oJ1e. Dpdext 3eemana (KonTponpHas padbora)
2. KBantoBas mexanuka 3JekTpona u aroma (KonrposnbHas padota)
3. KBaHToBO-MexaHMYECKOE OMKUCAaHUE aTOMa BOJIOPOA U BOJAOPOIONOA00HBIX aTOMOB MU
nonoB (KontponbsHas padora)
4. MaremaTu4eckrue OCHOBBI kBaHTOBOM Teopuu (KoHTponbHas pabora)

bamibHO-pedTUHIOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

Ixzamen (Cemecmp No4)
OneHka ompenensieTcss B COOTBETCTBUU ¢ IlomokeHneM o OalIbHO-PEUTHHIOBOM CHUCTEME IS
ctynentoB HUY «MOW» Ha ocHOBaHMHM CEMECTPOBOM M aTTECTAIIMOHHOM COCTABIISAIOIINX.

IIpumeuyanue: OLeHOYHbIE MAaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H IJIEKTPOHHBIE H3IAHNS

1. Uponos, U. E. KBantoBas ¢usuka. OCHOBHbIE 3aKOHBI : yueOHOe nocobue i By3os / U. E.
Wponos . — 2-e uzn., non . — M. : BUHOM. JlaGoparopus 3uanuii, 2004 . — 256 c. — (Texauueckuit
yHuepcureT) . - ISBN 5-947740-58-3 .;

2. Jlanpay, JI. JI. Teopernueckas ¢usuka: B 10 1. T.3 : KBanTOBas MexaHuka (HepeIsITUBUCTCKAs
Teopus) : YueOHoe nmocodue 1 pusnueckux crennanbHoctelt yausepcuteros / JI. J1. Jlanaay, E.
M. JIuduur ; Pen. JI. I1. ITutaeBckwuii . — 5-€ u3., crepeotur . — M. : @usmarnur, 2001 . — 808 c. -
ISBN 5-922100-57-2 .;

3. bnoxunnes, /[. 1. OcHOBBI KBaHTOBOI MeXaHUKH : yueOHOe nocodue / JI. U. broxunies . — 8-¢
u3n . — M. : Dnutopuan YPCC, 2015 . — 672 c. — (DPusuko-MaTemaTHueckoe Hacneaune: Gpusnka
(xBaHTOBas Mexanuka)) . - ISBN 978-5-9710-1720-2 ;

4. Uponos, U. E. 3anaun no kBaHTOBOM (prsuke : yueOHoe nmocodue st By30B / M. E. Uponos . — 2-
e u31., ucnp . — M. : Jlaboparopust bazoseix 3nanuii, 2006 . — 216 c. - ISBN 5-932080-56-6 ;

5. Cyxanos, A. JI. Jlekuuu no kBaHTOBOM (huzuke : YuebHoe mocodue At MHKEHEPHO-
TeXHUYECKUX crneruanbHocTel By30B / A. [I. Cyxanos . — M. : Beicmias mikona, 1991 . — 383 c. -
ISBN 5-06-002061-4 .;

6. brioxunnes JI. .- "OcHoBwI kBaHTOBOM MexaHuku", (7-e u3m., crep.), U3garensctro: "Jlans",
Canxkr-IlerepOypr, 2021 - (672 c.)

https://e.lanbook.com/book/167719.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrneyeHue:
1. CAO "IIpomereit";

2. Office;

3. Windows;



4. Maitna BuneoxondepeHIum.

5.3 UnTepHeT-pecypcChl, BKJIWOYASA NPodecCHOHATIbHbIE 0a3bl JAHHBIX U HH(POPMAIUOHHO-
CIPABOYHbIE CUCTEMBI:

. 9BC Jlans - https://e.lanbook.com/

. Hayunasi ssiekTponnas 6udauoreka - https://elibrary.ru/

. baza nannbix Web of Science - http://webofscience.com/

. ba3za mannbix Scopus - http://www.scopus.com

. HanpoHanbHast 3JIeKTpoHHAas 0udamnoTreKa - https://rusneb.ru/

. DaexkTponHasi 6udmmoreka MOU (36 MDIH) - http://elib.mpei.ru/login.php

. ITopTana oTKpeITHIX JaHHBIX Poccuiickoii ®exepanuu - https://data.gov.ru

. ba3a oTKpbBITBIX JaHHBIX MUHHMCTEPCTBA TPYAa U COUUAIBHOM 3aIUTHI PD -
https://rosmintrud.ru/opendata

9. Ba3a OTKPBITBIX JaHHBIX MPO(ecCHOHATBHBIX CTAHAAPTOB MHUHHCTEPCTBA TPyAA U
conmnajbHoi 3amuThl PA - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

10. ba3a oTKpPBITHIX JaHHBIX MHUHHCTEPCTBA IKOHOMHUYECKOT0 pa3BuTus PD -
http://www.economy.gov.ru

11. ba3a oTKpBITHIX JaHHBIX PochuumonnTopunra - http://www.fedsfm.ru/opendata
12. DnexkTpoHHasi oTKpbITast 6a3a naHHbIX '""Polpred.com O630p CMHU" -
https://www.polpred.com
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13. HauuoHa bHBII MOpTAaJI OHJIAKH 00yyeHus: «OTKpbITOE 0O6pa3oBanue» - https://openedu.ru

14. O¢puunanbublii caiiT @eaepajsbHOr0 areHTCTBA M0 TEXHUYECKOMY PeryJHpPOBAHUIO H
MeTpoJioruu - http://protect.gost.ru/

15. OTkpbITas ynuBepcuterckas nngpopmaunontas cucrema «POCCHUSD -
https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHHUE JUCHUITJIMHBI

Tun nomemeHus Homep aynuropun, OcHamenne
HAaUMMCHOBAHUC
VY4eOHble ayAUTOPUH [T IPOBEACHUS K-120, MammHHbII cepBep, KOHAULIUOHED
JIEKIIMOHHBIX 3aHATUN U TEKYIIETO KOHTPOJIS 3as1 UBI
VY4eOHble ayAUTOPUHU IS TPOBEICHUS K-120, MammHHbIH cepBep, KOHIUIMOHED
npaktudeckux 3ansatui, KP u KII 3as1 UBI]
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IIpuio:xkenue A

BAJJIBHO-PEUTUHIOBAS CTPYKTYPA JJUCHOUILJIMHBI

CrennanbHble BOIPOCH! PUZUKU

(Ha3BaHME AUCIUILINHBI)
4 cemecTtp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUITHI TEKYIIEr0 KOHTPOJISl yCII€eBAeMOCTH 10 JHCIUILTHHE:

KM-1 Maremarndeckue OCHOBBI KBaHTOBOU Teopun (KoHTposbHas paboTa)

KM-2 KBaHTOBO-MexaHHYECKOE OMKMCAaHUE aTOMa BOJIOPOA U BOJAOPOIONOA00HBIX AaTOMOB UITM HOHOB
(KontpomnpsHas pabota)

KM-3 Atom B marautHOM 11o1e. Dd ekt 3eemana (KonrpospHas padoTa)

KM-4 KganrtoBas MmexaHuka 3ekTpoHa u aroma (KonrponbHas padota)

Bujx npome:xyTo4HOI aTTecTalmu — JK3aMeH.

Wnpekc KM-1 | KM-2 | KM-3 | KM-4
Howep Paszpen nucnuniumHbl KM:
paznena Henens 4 8 12 16
KM:
1 MaremaTtnueckie OCHOBBI KBAaHTOBOM T€OpUU
11 MaremaTtnueckre OCHOBBI KBAHTOBOW TEOPUH +
2 KBaHTOBasi MeXaHUKa 3JIEKTPOHA U aTOMa
2.1 KBaHTOBasi MeXaHUKa JIEKTPOHA U aTOMa + +
3 Cratuctudeckas (pusnka
3.1 Craructuueckas puszmnka + +
Bec KM, %: 10 20 20 50
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