MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noaroropku/crnenuaibHocTh: 11.03.04 D1eKTpoOHHKA N HAHOIIEKTPOHUKA
HaumeHnoBanune o6pa3zoBaTebHOI NporpaMMbl: CBeTOTEXHHKA U HCTOYHHMKH CBeTa
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
CIIEIMAJBHBIE BOIMTPOCHI ®U3UKHU

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
Yactb 06pa3oBaTeIbHOI
Obs13aTenbHas
MPOrPaMMBblL:
Ne quCHMIUIMHBI 10 Yy4eOHOM
Auett y y 51.0.17
TUIAHY:
TpynoeMKOCTh B 3a4€THBIX
py 4 cemecTp - 5;
eIMHUIAX:
Yacos (Bcero) mo yueoHoOM
( ) oy y 180 yacos

TUIAHY:
Jlekuuu 4 cemectp - 32 yaca;
IIpakTHyeckue 3aHATHSA 4 cemecTp - 32 yaca;
JlaGopaTopHbIe paGoThI He MPeTyCMOTPEHO YUeOHBIM MJIAHOM
KoncyabTanum 4 cemecTp - 2 yaca;
CamocrosiTesibHasi padoTa 4 cemectp - 113,5 yacos;

B TOM uncJje Ha KII/KP He MPeyCMOTPEHO YUeOHBIM MJIAHOM
WHasi KOHTaKTHasi padoTa NMPOBOANTCS B PAMKAX YACOB ayANTOPHbBIX 3aHATHIA

BKJIIOYAS:
KontpoabsHas padora
IIpome:kyTouHasI aTTeCTAINS:

IK3aMeH 4 cemectp - 0,5 yaca;
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NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenennn o enagensue L3N M3K
Bnageney, TYpKWUH A.H.
IIpenogasarenn * Mol ¢ T S— R766ebd66-TurkinAN-98474307 A.H. Typkun

COI'ZTACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K
PykoBonurens . mniad Brageney, Tpuropses A.A.
00pa3oBaTeIbHON IPOrPaMMBI - Mo ¢ Wacrmubukarop | R2B090T70-GrigoryevAA-7e2fdc0g A.A. I'puropneB

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»
CeeneHuna o enagensue L3N M3KU
Bnageneu Booc I'.B.
WaeHTUdMKaTOp R4494501d-BoosGeorV-031c67cl] F.B. BOOC

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Leab ocBoeHMs AMCHMILVIMHBI. (HOPMHpPOBAHHE €CTECTBEHHOHAYYHOIO MHPOBO33PEHUS, a TaKKe
YMEHUS TPUMEHATh 3aKOHBI (U3UKU Ui PEIICHHs TMPAKTHUYECKUX 3a1ad [0 CBOEMY Mpoduiro

IHOATrOTOBKH.

33[[3‘11/[ AUCHHUIIIMHBI

- U3YUCHUC OCHOBHBIX (1)I/I3I/ILI€CKI/IX ﬂBJ'IeHHfI;
- OBJIaACHUC (byHI[aMeHTaJILHLIMI/I IMOHATHUAMUA, 3aKOHAMH U TCOPUAMU (1)I/I3I/IKI/I, a TaKXKC
MCTOAaMU (1)I/IBI/I‘ICCKOI"O HCCICa0BaHUsA,
- OBJIAAICHUC ITpUEMaMHU U MCTOJaMH PCHICHUSA KOHKPCTHBIX 3a/la4 U3 pa3JIMYHbIX oOiacreit

bu3HKH.

dopmupyembie y 00y4aronierocs KOMNneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Koa m HauMeHOBaHHue
KOMIIeTeHIINH

Kox 1 HamMeHOBaHHe
HHIMKATOPA T0CTHXKEHUS
KOMIIETEeHI{UH

3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s

OIIK-1 Cnocoben
HCIIOJIB30BAaTh MTOJIOKEHUS,
3aKOHBI U METOABI
€CTECTBEHHBIX HAYK U
MaTEMAaTHUKH JUJIsl pELICHUS
3a/1a4 UHKEHEPHOU
JEATEIIBHOCTH

N/1-1lomk-1 Baageer
(byHIaMEHTATLHBIMH 3aKOHAMH
MIPUPOJIBI 1 OCHOBHBIC
¢duznueckue u
MaTeMaTU4YECKUE 3aKOHBI

3HaThb.
- (I)YHI[aMeHTaJ'ILHLIe 3aKOHBI KBAHTOBOM
MCXaHHUKH.

OIIK-1 Cnocoben
HCIIOJB30BaTh MOJIOXKEHHS,
3aKOHBI U METOAbI
€CTECTBEHHBIX HAYK U
MaTEeMaTUuKn IJIst peHIeHI/ISI
3a/1a4 UH)KEHEPHOH
EeSITENTLHOCTH

N-20mk-1 [Ilpumenser
¢du3HyecKre 3aKOHBI 1
MaTeMaTHYECKUE METOJIBI JJIs
peureHus 3a1a4d
TEOPETUYECKOTO H
MPUKIIAQJHOTO XapakTepa

YMETh!
- paccMaTpuBaTh BO3MOKHbIE BAPUAHTHI
pelLeHMs 3a1a4u, OLIEHUBAs UX
JIOCTOMHCTBA U HEJJOCTATKHU.

OIIK-1 Cnocoben
HCITOJIB30BAaTh MOJIOKEHUS,
3aKOHBI U METOABI
C€CTCCTBCHHLIX HAYK U
MaTEMAaTHUKH JIJIS1 pELICHUS
3a/1a4 UHKEHEPHOU
JEATEIIBHOCTH

NJ-3ork-1 [Ipumenser HaBbIKU
WCIIOJIb30BaHUs 3HAaHUI
(bU3UKN 1 MaTEeMaTUKU TIPU
PELICHUH IPAKTUYECKUX 3a7a4

YMETB:
- OIIPEAECIIATh, KAKHE 3aKOHBI KBAHTOBOM

MEXaHHUKH 00YCIIOBIMBAIOT SBJICHUS WIN
IIPOLIECCHI B YCTPOMCTBAX PA3IM4YHOU
(bu3nyecKoil Mpupobl, U BHITOIHATh
MIPUMEHUTEIBHO K HUM IIPOCTHIE
TEXHUYECKHUE PACUYETHI.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCUTCS

K OCHOBHOM mpodeccHOHambHON 00pa30oBaTeIbHON MpOrpaMme

CaerorexHuKa u ucTouHukH cBera (nanee — OIIOIT), nanpaienus noarorosku 11.03.04 DnexTpoHnka u
HaHORJIEKTPOHUKA, YPOBEHb 00pa30BaHMsI: BhICIIEE 0Opa3oBaHue - OaKaTaBpHar.

TpC6OBaHI/IH K BXOIHBIM 3HAHHUAM U YMCHHAM:
- 3HaTb OCHOBHBIC OIIPCIACIICHH A, 3aKOHBI 1 TCOPEMbI BBICIIICH MATEMAaTUKH U (1)I/ISI/IKI/I
- YMCThb pCIIaTh TUIIOBBIC 3a1a4HU 1O BBICILIEHl MaTeMaTUKE U (I)I/IBI/IKC

Pe3ynbrarhl 00yueHus, OJTy4EHHbIE IPYU OCBOEHUH TUCHUIUIMHBI, HEOOXOIUMBI IIPU BBIOJIHEHUN
BBIITYCKHON KBaTH(PUKALMOHHOM pabOTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Marematnyeckne 48 4 8 - 12 - - - - - 28 - Camocmosamenvnoe usyuenue
OCHOBBI KBaHTOBOI meopemuueckozo mamepuana: Visyaenue
TEOpHU JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
11 MaremaTHyeckue 48 8 - 12 - - - - - 28 - "MaTemaTHuecKue OCHOBBI KBaHTOBOH Teopun”
OCHOBBI KBaHTOBOI H3yuenue mamepuanog 1umepamypnoix
TEOpHUU UCIOYHUKOB:
[1], 20-40
[6], 10-20
2 KsanroBast MexaHmKa 56 14 - 14 - - - - - 28 - CamocmosamensbHoe usyuenue
JJIEKTPOHA B aTOMa meopemuueckozo mamepuana: VI3yienue
2.1 KsanroBast MexaHuKa 56 14 - 14 - - - - - 28 - JIOTIOJIHUTENBHOTO MaTepraa o pasjaeiry
3JIEKTPOHA U aTomMa "KBanTOBas MexaHuKa 3JIEKTpOHA U aToma"
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[2], 10-20
[4], 20-40
3 Crarucruueckas 40 10 - 6 - - - - - 24 - Camocmosamenvhoe usyuenue
¢du3nka meopemuyueckozo mamepuana: VI3yaenue
3.1 Cratuctudeckast 40 10 - 6 - - - - - 24 - JIOTIOJTHUTEIFHOTO MaTepuana 1o pa3aeny
¢busmka "Cratuctuueckas Qusuxa”
H3yuenue mamepuanog 1umepamyprbix
UCIOYHUKOB:
[3], 20-40
[5], 10-20
DK3aMeH 36.0 - - - - 2 - - 0.5 - 335
Bcero 3a cemecTp 180.0 32 - 32 - 2 - - 0.5 80 335
Hroro 3a cemectp 180.0 32 - 32 2 - 0.5 1135




IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/pabotam; UKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/padotam; ['K- rpymnmnoBsie KOHCYIbTaIlMK 1O pa3ienaM
muctumuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecranus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Mamemamuueckue 0CHO8bL KBAHMOBOU Meopul

1.1. MaremaTnueckue OCHOBbI KBAaHTOBOW TEOpUU

KBaHTOBOE COCTOSIHUE, CTAallMOHAPHBIE M HECTAL[MOHAPHBIE COCTOSHMS, BEKTOP COCTOSIHUSI.
[TpyHIMI CYNEpHO3ULMK, CYNEPIO3ULUS KBAHTOBBIX COCTOSIHMM, JHMHEHHOE MPOCTPAHCTBO
cocrosiHuil. [loHsATHME O KBAHTOBBIX BbIUMCIEHMSIX. OnepaTopsl B MPOCTPAHCTBE COCTOSHHUU.
Omneparopbl umiynbca U koopauHat. [amunbronwan. Kommyranus omnepatopos. [lpunnummn
HEOIPEIEIECHHOCTEM.

2. Keaumosas mexanuka 3i1ekmpona i amoma

2.1. KBanToBasi MexaHUKa 3JIEKTPOHA U aTOMa

MoMeHT wnMIyinbca B KBaHTOBOM MexaHuke. HeomnpeneneHHOCTH BEKTOpa MOMEHTa I
KBaHTOBOH yacTuibl. Oneparopbl MOMEHTA, COOTHOIIEHUsI KoMMyTanuu. OpOuUTaabHbli MOMEHT,
IPaBUJIO KBAHTOBAaHUS OpOUTaIbHOrO MOMeHTa. CIIMH 3JIEMEHTapHbIX YaCTHUL], KBAHTOBaHME CIIMHA,
yactuupl @epmu u yactuubsl bose, npuHnun Ilaynu. [IpocTpaHcTBeHHass 4€THOCTH, ONEpaLIUs
IIPOCTPAHCTBEHHON HMHBEPCUU, IOJISIPHBIE W aKCHAJIbHBIE BEKTOPBI, ONEPATOpP HMHBEPCUU U €r0
COOCTBEHHBIE 3HAYEHMS, YETHOCTh COCTOSIHMSI, YETHOCTb J3JIEKTPOHA B aromMe. ATOM BOJOpOJa.
JIBrKEeHME 2JIEKTPOHA B I10JI€ LIEHTPAJIBHOM CHUJIbI, COXpAaHEHHME MOMEHTA UMITyJIbCa B LIEHTPAJIbHOM
1oJie, pajuajibHas BOJHOBas (YHKIUS, LIEHTPOOEKHAsl SHEPrusi, KBAHTOBAHUE YHEPTUU DJIEKTPOHA
B KYJIOHOBCKOM rosie. CIeKTp 3HEepruil aToma BO0pO/ia, KBAHTOBBIE YKCIIA U BOJIHOBBIE (DYHKIIUU
CTallMOHAPHBIX COCTOSIHMM aTOMa BOJOPOJA, BBIPOKICHUE HYHEPreTUYECKUX YPOBHEM, KPaTHOCTH
BbIpoXeHus. KBaHTOBaHMe »SHEpruM B OJHOBAJIEHTHbIX aromax. CnuH- opOuTalbHOE
B3aMMOJICIICTBUE, TOHKas (MYJbTUIUIETHAs) CTPYKTypa SHEpreTMYeCKHX YpOBHEH B aromax,
pacuienjeHue ypoBHEH B BOJOPOJOIOJOOHBIX aToMax, HyMepalusi SHEpreTU4YeCKUX TEpMOB C
Y4E€TOM TOHKOM CTPYKTYpbl. ATOM B MarHMTHOM I10Ji€. MarHUTHBIM MOMEHT 3JIEKTPOHA, MarHETOH
bopa, mpaBuio KBaHTOBaHUS OPOUTAIBHOIO M CHMHOBOTO MAarHUTHOIO MOMEHTa, ONEepaTop
B3aMMOJICHCTBUSI MAarHUTHOTO MOMEHTa 3JIEKTpOHAa C MarHUTHBIM mosieM. Ilpoctoit addext
3eeMaHa, KBaHTOBAHWE MAarHUTHOIO MOMEHTa OJJIEKTPOHA B CHJIBHOM MarHUTHOM IIOJIE,
paclerneHle SHEPreTUYECKUX YPOBHEW OJJTHOBAJIEHTHBIX aTOMOB (Ha MPUMEpPE S- U P- COCTOSHUN),
pacuienjeHue CIeKTpabHBIX JMHUNA, 00pa3oBaHUEe ClEKTpalbHOro Tpuruiera. CrnoxHbi 3¢ddext
3eemMaHa. OJEKTPOHHBIM MapaMarHUTHBIM pe30HaHC. Bo3smymieHnss KBaHTOBOW CHCTEMBI.
CrannoHapHble M HECTAllMOHAapHBIE BO3MYIIEHUSA. Pe30HaHCHBIE TNEpEXOAbl MOJ BIUSHUEM
NEPUOANYECKOIO BO3MYIIECHHUS, BEpPOSITHOCTh IE€pexoja B €AMHULY BpeMeHH. Onruyeckue
IIEPEXO0Ibl B aTOME, CKOPOCTh AMUIMOJIbHBIX NEpexo10B. CIIOHTaHHBIE U BBIHYKICHHBIE I1EPEXO/BI.
Koadunmentst Diinmreiina. CrieKTpanbHble JIMHUY, YIIUPEHUE JTUHUI.

3. Cmamucmuyueckas puzuxa

3.1. Cratuctuyeckas pusuka

ToxaecTBeHHOCTh 4YacTULl. IlepecTaHOBKM TOXXKIECTBEHHBIX 4YacTHL, CHMMETPUUYHBIE H
AHTHUCUMMETPUYHbBIE COCTOSIHUS cUcTeMbl MHOTHX 4acTtull. @epmu u bose — craTucTuka, NpUHIMIT
[Taynu, >neKTpOHHBIH ra3 B MeTanie, 603e — KOHAeHCalHs.

3.3. TeMbl NIPaAKTHYECKUX 3aHATHI
1. Bonns! ne bpoiinsa. CooTHOIIEHUS HEOIIPENEIEHHOCTEN;
2. Ypasuenue lpenunrepa. JIBuskeHre 4aCTULBI B MOTEHIIUATIBLHOMN SIME;
3. Ypasuenue llpeaunrepa. [TorennmansHpiii 6apbep, TyHHENbHBINH P HEKT;
4. Ypasuenue lpenunrepa. 'apmoHNYECKUN OCIIMILIATOD;
5. AToMm BoaOpOaa;



6. D¢ dext 3eemana. CiiH B MarHUTHOM T10JI€;
7. KBaHTOBBIE CTaTHCTHKWU,
8. Atom Bosopoja o bopy.

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPelyCMOTPEHO
3.5 Koncyabranumn

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MPeayCMOTPEHBI



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

Howmep paznena
JTUCLUILIUHEI (B

O1eHOYHOE CPEICTBO
(THI ¥ HAUMEHOBAHUE)

3angaHupOBaHHbIE PE3yJbTaThl 00YUYEHUS 110 AUCLUILINHE Konpt
COOTBETCTBUM C
(B COOTBETCTBHHM C pazzeiiom 1) WHJIUKaTOPOB 1.3.1)
1] 2] 3
3HaTh:
(byHIaMeHTalIbHbIE 3aKOHBl KBAHTOBOM MEXaHUKU W/-lomea + KonrtpomnbHas pabora/MaremaTrueckue
OCHOBBI KBaHTOBOH T€OpUH
YMersb:
paccMaTpuBaTh BO3MOXKHBIE BApUAHTHI PELICHUS 3a1a4H, Konrtponsnas pabora/KBanToBas MexaHuka
OLIEHUBAs UX JIOCTOMHCTBA U HEIOCTATKU 3JIEKTPOHA U aTOMa
WI-20mk-1 + KonTtponbHas pabora/KsantoBo-
MEXaHHUYeCKOe OMMCaHUe aTOMa BOJOpoJa U
BOJIOPOJIOTIOTOOHBIX aTOMOB WJIM HOHOB
OTIPEIeNIATh, KAKUE 3aKOHBI KBAHTOBOW MEXaHHUKH KonrponbHas pabota/ATOM B MArHUTHOM
00yCIIOBIMBAIOT SIBJICHUS WK MPOLIECCH B YCTPOMCTBaX nose. Opdexr 3eemana
pasnuYHON (PU3NUECKO IPUPOIBI, U BBIOIHAThH W/T-3onk-1 +

MPUMEHUTCIIBHO K HUM ITPOCTHIC TCXHUYCCKUEC paC‘-IéTI)I

KonrtponsHas pabora/KBanToBas MexaHuKa
JIEKTPOHA M aTOMa




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
4 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. Atom B MmarautHOM nojie. D ekt 3eemana (KonrponbHas padora)
2. KBanroBas Mexanuka 3aekTpoHa u aroma (KontponbHas pabota)
3. KBaHTOBO-MeXaHNYECKOE OMICAHUE aTOMa BOJIOPOJIa U BOJIOPOIOTIOAOOHBIX aTOMOB WIIH
noHoB (KontponsHas padota)
4. MartemaTrdeckue OCHOBHI KBaHTOBOW Teopuu (KoHTponpHas pabora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 IIpome:kyTOYHAS aTTeCTALUSA 110 TUCHUILJIMHE

Oxzamen (Cemecmp Ned)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0oCHOBaHMHU CEMECTPOBOM U aTTECTALIMOHHON COCTABIISFOIIUX.

B numiom BeICTaBIsIeTCS OLICHKA 3a 4 CEMECTP.

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

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Uponos, U. E. KBantoBas ¢usuka. OCHOBHbIE 3aKOHBI : yueOHOe nocobue i By3os / . E.
Hponos. — 2-¢ u3., gomn. — M. : BUHOM. Jlabopatopus 3uanuii, 2004. — 256 c¢. — (Texandeckuit
yauepcureT). — ISBN 5-947740-58-3.;

2. Jlanpay, JI. 1. Teoperuueckas ¢usuka: B 10 1. T.3 : KBanTOBas MexaHuka (HepeIsITUBUCTCKAs
Teopus) : YueOHoe mocodue 1 pusnueckux cnennanbHoctedt yausepcuteros / JI. J1. Jlanaay, E.
M. JInudpmur ; Pen. JI. I1. [TuraeBckwmii. — 5-¢ u3a., crepeornr. — M. : ®u3mataut, 2001. — 808 c. —
ISBN 5-922100-57-2.;

3. boxunnes, . I. OcHOBBI KBaHTOBOM MeXaHUKH : yueOHoe mocobue / JI. . broxunies. — 8-¢
u3n. — M. : Dautopuan YPCC, 2015. — 672 ¢. — (Ousuko-mareMatudeckoe Hacnenue: Gpuznka
(xBanTOBas Mexanuka)). — ISBN 978-5-9710-1720-2.;

4. Uponos, U. E. 3agaun no kBaHTOBOM (husuke : yueOHoe ocobue s By3oB / U. E. Uponos. — 2-
e u3., ucnp. — M. : Jlabopatopus bazoeix 3uanuii, 2006. — 216 ¢. — ISBN 5-932080-56-6.;

5. Cyxanos, A. JI. Jlekuuu no KkBaHTOBOM (huzuke : YuebHoe mocodue At HHKEHEepHO-
TeXHUYECKUX crneruanbHocTel By30B / A. [I. CyxanoB. — M. : Beictias mkona, 1991. — 383 ¢. —
ISBN 5-06-002061-4.;

6. bioxunnes 1. .- "OcHoBBI kKBaHTOBOM MexaHuku'", (7-e u3a., crep.), U3garensctBo: "Jlansp",
Canxkr-IlerepOypr, 2021 - (672 c.)

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

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrnedeHue:
1. CIO "TIpomereit";
2. Office / Poccuiickuii makeT o(hpUCHBIX IPOrpamm;



3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;
4. Buneoxondepennuu (Maitna, Coepmxkas, BK u ap).

5.3 UnTepHeT-pecypchl, BKJIWOYasA NPodeccuoHaIbHbIe 0a3bl JAHHBIX 1 HH(OPMAIIHOHHO-

CIIPaBOYHBIC CUCTEMBI:

CONO Ol A~ WN B

. 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 3JIeKTpoHHas 0udamoTeka - https://rusneb.ru/

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

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

. ba3a oTKpbBITBIX JaHHBIX MUHHMCTEPCTBA TPYAA U COUMAJIBHOM 321U ThI PD -
https://rosmintrud.ru/opendata

9. Basa OTKPBLITBIX JaHHBIX l'[pO(i)CCCI/IOHaJIbeIX CTaHAapTOB MI/IHI/ICTepCTBa TpyYaa u
connabHoi 3amuThl PO - 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

13. HauuoHaIbHBII mOpTAaJI OHJIAH 00yueHusi «OTKpbITOE 0O6pa3oBanue» - https://openedu.ru
14. O¢puunanbublii caiiT @eaepajbHOr0 areHTCTBA M0 TEXHUYECKOMY PeryJHpOBAHUIO H

MeTpoJioruu - http://protect.gost.ru/
15. OTkpbiTas ynuBepcuterckas nngpopmaunontas cucrema «POCCHSD -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun noMenieHus

Homep aynuropun,
HanMeHOBaHHUe

OcHalmenue

Y4eOHble ayAUTOpUU IS
MPOBEICHUS JIEKITMOHHBIX
3aHATUM U TEKYLIETO
KOHTPOJIA

E-511, YueOHnas
aynuTtopus Kag.
“CBETOTEXHUKHN

CTOJI, CTYJI, JOCKa UHTECPAKTUBHAS,
KOMITBIOTEPHAs CETh C BBIXOJOM B
HNutepHer

E-513, YueOHnas
aynuTtopus (KoH(epeHI-
3au1) Kad.
“CBETOTEXHUKHU

CTOJI, CTYJI, JOCKa UHTECPAKTUBHAS,
KOMITBIOTEPHAs CETh C BBIXOJOM B
HHTepHeT, KOMIIBIOTEDP EPCOHAIBHBIN

Y4eOHble ayAUTOpUU IS
MIPOBEICHUS TIPAKTHIECKUX
3ansatuii, KP u KII

E-511, YueOHnas
aynuTtopus Kag.
“CBETOTEXHUKHU’

CTOJI, CTYJI, JOCKa UHTEPAKTUBHAS,
KOMITBIOTEPHAs! CETh C BBIXOJOM B
HNurtepHer

E-513, YueOHnas
aynutopus (KoH(pepeHII-
3au1) Kad.
“CBETOTEXHUKHU

CTOJI, CTYJI, JOCKa UHTEPAKTUBHAS,
KOMIIBIOTEPHAs! CETh C BBIXOJOM B
HHTepHeT, KOMIIBIOTEP EPCOHAIBHBIN

VY4eOHble ayAUTOpUU IS
MIPOBEICHUS J1aOOPATOPHBIX

E-629, Jlabopartopust
kadeaps! "CBeTOTEXHUKHU"

CTOJI, CTYJI, JTaOOPATOPHBIN CTEHI,
TEXHUUYECKas anmnaparypa, HHBEHTaphb

3aHATUN CIIENUAJIM3UPOBAHHBIN
Y4eOHble ayAUTOPUH IS E-511, YueOnas CTOJI, CTYJI, JOCKA UHTEPAKTUBHA,
MPOBEJICHUS aynutopus xKad. KOMIIBIOTEPHAS CETh C BBIXOJIOM B

HpOMC)KWO‘-IHOIZ arTeCTalnuu

“CBeTOTEXHUKHA

HNHurtepHer
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E-513, YueOnas
aynutopust (KoH(pepeHII-

CTOJI, CTYJI, JOCKa MHTCPAKTHBHAsI,
KOMIIBIOTCPHAA CCTh C BBIXOJOM B

3an) kad. WuTepHeT, KOMIBIOTEP MEPCOHATBHBIN
“CBETOTEXHUKHU
[Tomemmenus aist E-506, KomnbroTepHbIit CTOJI, CTYJI, KOMITBIOTEP
CaMOCTOSITENIbHOM PabOTHI Kiacc xag. MePCOHANBHBIHN, JKYPHAITBI
“CBETOTEXHHUKHU
[Tomemenus ams E-627, Kabuner CTOJI, CTYII, KA
KOHCYJIbTUPOBAHUS COTPYJHUKOB
ITomemienus 1 XpaHeHUs E-628, Ilomenienue CTOJ, CTYII, IKad
000pyI0BaHUS U Y4€OHOTO Kadeapbl

WHBEHTApS
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

CrennanbHble BOIPOCH! PUZUKU

(Ha3BaHME AUCIMILIMHBI)
4 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:

KM-1 Maremarndeckue ocCHOBBI KBaHTOBOM Teopuu (KoHTponsHas padoTa)

KM-2 KBaHTOBO-MEXaHMUYECKOE OIMCAHHE aTOMa BOAOPOAA U BOJOPOOINOI00HBIX aTOMOB HJIM HOHOB
(KonTpoawsHas pabora)

KM-3 ATtom B marHuTHOM 1o1ie. DdexT 3eemana (KontponsHas padora)

KM-4 KsanrtoBas MexaHuKa 3ekTpoHa u atroma (KontpospHas paboTa)

Buja npoMexyToUHOI aTTecTANMU — DK3aMEH.

Nunekc KM-1 KM-2 KM-3 KM-4
Howep Paznen aucuurimHbl KM:
pasjena Henens 8 4 12 16
KM:
1 MaremaTtnueckre OCHOBBI KBAHTOBOW TEOPUH
11 MaremaTnuecke OCHOBbI KBAHTOBOM T€OpUU +
2 KBaHTOBas MEXaHUKa 3JIEKTPOHA U aTOMa
2.1 KBaHTOBas MEXaHUKa 3JIEKTPOHA U aTOMa + +
3 Cratuctuyeckas (pusnka
3.1 CraTtuctuyeckas (pusnka + +
Bec KM, %: 10 20 20 50
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