MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
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Hanpagsienne noaroroBku/cnenuaibHocth: 11.03.04 DiieKTPOHUKA H HAHOJIEKTPOHUKA
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YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT
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Yactb 06pa3oBaTeIbHOI
Obs13aTenbHas
MPOrPaMMBblL:
Ne quCHMIUIMHBI 10 Yy4eOHOM
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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, NanwHa J.I.
[IpenomaBaTelib * Mol [T — R5051c6eb-LapinalG-295ccd67 JI.I'. Jlamuua

COI'TACOBAHO:
PyKOBOI[I/ITe.]—H) MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»
o CeesieHun o Bnagensue U3N M3aK
06p330BaTeHBHOI/I Bnageney, XonogHbin [.C, o
IIPOTPAMMBI [T — RObac9dac-KholodnyD5-6393810 J.C. XonoaHpli

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3W»
Ceefenua o Bragensue L3N M3
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kadenpoi - Mot ¢ Waerngmwatop |RO9D3bJab-SlavinskyAZ-c085214 A.3. CnaBuHCKUHI
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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 MOHATHUAMUA, 3aKOHAMH U TCOPUAMHA (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 KOMneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS] KOMIIeTeHIHI !

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 KBAaHTOBOM
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
MPUKIIAJHOTO 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
IIPUMEHUTEIBHO K HUM IIPOCTHIE
TEXHUYECKHUE PACUYETHI.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCHUTCS

K OCHOBHOM mpodeccHoHambHON 00pa3oBaTeIbHON MpOrpaMme

Hanotexnosnorus B anexrponuke (nanee — OIIOII), nanpasnenus noarorosku 11.03.04 DnexTpoHuka u
HaHORJICKTPOHHUKA, YPOBEHb 00pa30BaHMs: BHICIIEE 00Opa3oBaHue - OaKaTaBpHar.

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

Pe3ynbrarhl 00yueHus, OJTy4EHHbIE IPYU OCBOEHUH TUCHUIUIMHBI, HEOOXOIUMBI IIPU BBIOJIHEHUN
BBIITYCKHON KBaTM(PUKAIMOHHOMN pabOoTBHI.




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 KBAHTOBOM meopemuueckozo mamepuana: Visyaenue
TEOpUH JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
11 MaremaTHyeckue 48 8 - 12 - - - - - 28 - "MateMaTHYecKie OCHOBBI KBAaHTOBOH Teopuun"
OCHOBBI KBAaHTOBOM H3yuenue mamepuanog 1umepamypnoix
TEOpUH UCIOYHUKOB:
[1],¢.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 KBaHTOBasi MexaHuKa 56 14 - 14 - - - - - 28 - Camocmosamenvnoe usyuenue
DJIEKTPOHA U aTOMa meopemuyueckoz0 mamepuana: zyuenue
2.1 KBaHTOBasi MeXaHHUKa 56 14 - 14 - - - - - 28 - JIOTIOJTHUTENFHOTO MaTepuana Mo pa3aeny
3JIEKTPOHA U aTOMa "KBaHTOBas MeXaHHKa JIEKTPOHA U aToMa"
H3yuenue mamepuanog 1umepamypHsix
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 - Camocmoamenvhoe usyuenue
¢busnka meopemuyieckoz0 mamepuana: Vzyuenue
3.1 CraTuctudeckas 40 10 - 6 - - - - - 24 - JIOTIOJTHUTEIHHOTO MaTepraia o pas3aeny
¢u3mka "Cratuctudeckas ¢pusuka'
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H3yuenue mamepuanog 1umepamypHsix
UCHOUYHUKO6:

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

[6], c. 488-525
OK3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 180.0 32 - 32 0.5 80 335
Hroro 3a cemecTp 180.0 32 - 32 2 - 0.5 1135

Ipumeuanue: Jlex — nexuuu; JIab — maboparopusie padboTsl; [Ip — npaktnyeckue 3ausaTust; KIIP — aynuTopHble KOHCYIBTAUHU TI0 KyPCOBBIM
npoektam/padboram; MKKII — nnauBuIyansHbie KOHCYIBTAIIMU MO KYPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIIUU 110 pa3aenam
muctumuinaer, CP — camocrositennbHas padota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoIis; [TA — npoMexyrodHas

aTTcCcTanuAa




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

1.1. MaremaTnueckue OCHOBbI KBAaHTOBOW TEOpUU

KBaHTOBOE COCTOSIHME, CTAalMOHAPHBIE M HECTALlMOHAPHBIE COCTOSHUSA, BEKTOP COCTOSIHMSL.
[TpyHIMI CYNEpHO3ULMK, CYNEPIO3ULUS KBAHTOBBIX COCTOSIHMM, JHMHEHHOE MPOCTPAHCTBO
cocrosiHuil. [loHsATHME O KBAHTOBBIX BbIUMCIEHMSIX. OnepaTopsl B MPOCTPAHCTBE COCTOSHHUU.
Omneparopbl umiynbca U koopauHar. [amwmibronman. Kommyranus omnepatopos. [lpunnumn
HEOIPEIEIECHHOCTEM.

2. Keaumosas mexanuka 3i1ekmpona i amoma

2.1. KBanToBasi MexaHUKa 3JIEKTPOHA U aTOMa

MoMeHT wnMIyinbca B KBaHTOBOM MexaHuke. HeomnpeneneHHOCTH BEKTOpa MOMEHTa I
KBaHTOBOH yacTuipl. Oneparopsl MOMEHTA, COOTHOIIEHUS KOMMYyTauuu. OpOUTaIbHBIE MOMEHT,
IPaBUJIO KBAHTOBAaHUS OpOUTaIbHOrO MOMeHTa. CIIMH 3JIEMEHTapHbIX YaCTHUL], KBAHTOBaHME CIIMHA,
yactuupl @epmu u yactuubsl bose, npuHnun Ilaynu. IIpocTpaHcTBeHHass 4€THOCTH, OINEpaLlUs
IIPOCTPAHCTBEHHON WHBEPCUU, IOJIAPHBIE M AKCHAIBHBIE BEKTOPBI, ONEPAaTOp HMHBEPCHUM U €r0
COOCTBEHHBIE 3HAYEHMS, YETHOCTh COCTOSIHMSI, YETHOCTb J3JIEKTPOHA B aromMe. ATOM BOJOpOJa.
JIBr>KEeHME JIEKTPOHA B 110JIE LIEHTPAJIBHOM CHJIBI, COXPAaHEHHE MOMEHTA UMITYJIbCA B LICHTPAIbHOM
1oJie, pajrajibHas BOJIHOBas (YHKIUS, LIECHTPOOESKHAs SHEPTUsi, KBAHTOBAHUE SHEPTUU BJIEKTPOHA
B KYJIOHOBCKOM rosie. CIeKTp 3HEepruil aToma BO0pO/ia, KBAHTOBBIE YKCIIA U BOJIHOBBIE (DYHKIIUU
CTallMOHAPHBIX COCTOSHMM aTOMa BOJOPOJIA, BBIPOXKICHUE DHEPreTUYECKUX YPOBHEW, KPaTHOCTH
BbIpoXkeHus. KBaHTOBaHMe »HepruM B OAHOBAJIEHTHbIX aromax. CnuH- opOuTalbHOE
B3aMMOJICIICTBUE, TOHKas (MYJbTUIUIETHAs) CTPYKTypa SHEpreTMYeCKHX YpOBHEH B aromax,
pacuienjeHue ypoBHEH B BOJOPOJOIOJOOHBIX aToMax, HyMepalus 3HEpPreTHYeCKUX TEPMOB C
Y4E€TOM TOHKOU CTPYKTYPbl. ATOM B MarHMTHOM I10Ji€. MarHUTHBIM MOMEHT 3JIEKTPOHA, MarHETOH
bopa, mpaBuio KBaHTOBaHUS OPOUTAIBHOIO M CHMHOBOTO MAarHUTHOIO MOMEHTa, ONEepaTop
B3aMMOJICHCTBUSI MAarHUTHOTO MOMEHTa 3JIEKTpOHa ¢ MarHUTHbIM mojeM. [Ipoctoit sddext
3eeMaHa, KBaHTOBAHWE MAarHUTHOIO MOMEHTa »JJIEKTPOHa B CHJIBHOM MAarHUTHOM IIOJIE,
paclerneHle SHEPreTUYECKUX YPOBHEW OJJTHOBAJIEHTHBIX aTOMOB (Ha MPUMEpPE S- U P- COCTOSHUN),
pacuienjeHue CIeKTpaJbHbIX JIMHUNA, 00pa3oBaHue cleKTpalbHOro Tpumuiera. CiaoxHbI 3¢ ekt
3eemMaHa. OJEKTPOHHBIM MapaMarHUTHBIM pe30HaHC. Bo3myiieHnss KBaHTOBOW CHUCTEMBI.
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.
Koadunments! Diinmreiina. CrieKTpanbHble JIMHUY, YIIUPEHUE TUHUI.

3. Cmamucmuyueckas puzuxa

3.1. Cratuctuyeckas pusuka

ToxnecTBeHHOCTh 4YacTUL. IlepecTaHOBKM TOXIECTBEHHBIX YAaCTUL, CUMMETPUYHBIE U
AHTHUCUMMETPUYHbBIE COCTOSHUS cUcTeMbl MHOTUX 4acTull. @epmu u bose — craTucTuka, NpUHIMIT
[Taynu, >neKTpOHHBIH ra3 B MeTanie, 603e — KOHAeHCalHs.

3.3. TeMbl NIPaAKTHYECKUX 3aHATHI
1. Atom Bogopoaa o bopy;
2. KBaHTOBBIE CTaTUCTHUKHU,
3. Ododext 3eemana. CiiH B MarHUTHOM T10JI€;
4. Atom Bosopoa;
5. ¥YpasHenue lllpenunrepa. ['apMOHHYECKHI OCLUAILIATOD;



6. Ypasuenue llpeaunrepa. [Torenimansupiii 6apbep, TyHHEIbHBIH Y EKT;
7. Ypauenue lpenunrepa. J[BuxkeHne 4acTuibl B TOTEHIMAIBHOMN SIME;
8. Bosnel 1e bpoiinsa. CooTHOLIEHUS! HEONIPEIEIEHHOCTEN.

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 pvaéTm

Konrponsnas pabora/KBanToBas MexaHuKa
JIEKTPOHA M aTOMa




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHUS 1O JUCIHUILINHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, TIPOMEKYTOUYHASI 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 JUCHUIINHBI SABJIACTCA ITPUIIOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

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

B numiom BeICTaBIsIeTCS OLICHKA 3a 4 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCLMITIIMHE 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 : ydeOHOe nocobue s By3os / 1. E.
Wponos . — 2-e uzn., non . — M. : BUHOM. JlaGoparopus 3uanuii, 2004 . — 256 c. — (TexHuueckuit
yHuepcureT) . - ISBN 5-947740-58-3 .;

2. Jlanpay, JI. 1. Teopernueckas ¢usuka: B 10 1. T.3 : KBanToBas Mexanuka (HEpeIsITUBUCTCKAs
Teopus) : YueOHoe mocodue 1 pusnueckux cnennanbHoctedt 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. bioxunnes, . 1. OcHOBBI KBaHTOBOM MeXaHUKH : yueOHoe mocobue / JI. Y. bnoxunies . — 8-
u3n . — M. : Dnutopuan YPCC, 2015 . — 672 c. — (DPusuko-mMaTemaTHueckoe Hacneaue: Gpusnka
(xBaHTOBas Mexanuka)) . - ISBN 978-5-9710-1720-2 ;

4. Uponos, M. E. 3agaun no kBaHTOBOM (husuke : yaeOHoe mocodue st By30B / U. E. Uponos . — 2-
e u31., uctp . — M. : JlTaboparopust bazoseix 3nanuii, 2006 . — 216 c. - ISBN 5-932080-56-6 ;

5. Cyxanos, A. JI. JIekuuu no KkBaHTOBOM (huzuke : YuebHoe mocodue At HHKEHEPHO-
TeXHUYECKUX crnenuanbHocTel By30B / A. [I. Cyxanos . — M. : Beicmias mikona, 1991 . — 383 c. -
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-

CIIPaBOYHbIE CHCTEMbI:

. 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 -

CONO Ol A~ WN B

https://rosmintrud.ru/opendata
9. Basa OTKPBLITBIX JaHHBIX l'[pO(i)CCCI/IOHaJIbeIX CTaHAapTOB MI/IHHCTepCTBa 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 ungpopmannonnas cucrema «POCCHSD -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomeneHust Homep aynutopumn, Ocnamenne
HauMEHOBaHUue
Y4eOHble aynuTopuu K-102, YueOnas napra, CTyJ, J0CKa MeJoBasi, HOyTOYK,
JUTSI TIPOBEICHUS ayIUTOPUS KOHJIUIIUOHEP, TEIIEBU30P
JICKIIMOHHBIX 3aHATHI
Y TEKYIIEro KOHTPOJIS
VYuebHble ayAuTOpUU K-105/1, CTOJI, CTOJI JIsl OPTTEXHUKH, CTOJ

JUISL TIPOBEJICHUS
MPAKTUYECKUX
3aasatuit, KP u KII

KommnsrorepHslii kinace

KOMIIBIOTEPHBIH, CTYJI, JOCKA MEJIOBas,
MYJIbTUMEIUMNHBIN TPOEKTOP, KOMIIBIOTED
HepCOHaJII)HBIfI, KOHI{I/IHI/IOHCp

VY4eOHble ayautopun
IUIs1 IPOBEICHUS
1a00paTOPHBIX
3aHATUN

K-104, YueOnas
naboparopus Mo Kypcam:
«CXeMOTeXHHUKa,
«IMImynbCcHAst TEXHUKAY,
«DJIEeMEHTBI
WHTETPAIBHBIX CXEM»

CTOJI TIPEToiaBaTes, CTyJI, mKad s
JIOKYMEHTOB, 1IKad JJIs XpaHESHUS
UHBEHTAps, JOCKa MEJIOBasi, yKa3Ka,
obopynoBanue yueOHOe, KOHTUITUOHED, CTEH]T
nabopaTOpHBIN, CTEH/T YIeOHBIH

VY4eOHble ayauTopun

K-102a, YueOnas

napra, CTyJj, JocKa MejloBasi, HOyTOVK,

JUISL IPOBEICHUS ayIUTOpHUS KOHAULMOHED, TEIEBU30P
IIPOMEKYTOUHON

aTTecTaluu
ITomemenus s HTB-302, YnTansHbIi CTYJI, CTOJI TUCbMEHHBIN, KOMIIBIOTEPHAS CETh
CaMOCTOSITEIbHOM 3aJ1 OTeIa C BBIXOZIOM B IHTEpHET, KOMIIBIOTED
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paboThl

oOcmy>)kuBaHUs yaeOHOM
JUTEPATYPOU

MEePCOHAIIbHBIN

IMTomemenus misa
KOHCYJIbTUPOBAHUS

K-109/1, Kabuner
COTPY/AHHUKOB Kag.
HBI/IH"

Kpeciio pabouee, pabouee MECTO COTPYIHUKA,
CTOJ 17151 pabOTHI C JOKYMEHTaMH, CTYIL,
mkad A7 JOKYMEHTOB, IKad I OEkKIbl,
CTOJI HUCbMEHHBIM, CTOJI 711 COBEILIAHUH,
JIOCKa MEJIOBasi, KOMIIBIOTEPHAsI CETh C
BBIXOJ0M B HTEpHET,
MHOTO(YHKIIMOHATIbHBIN IIEHTP,
o0opymoBaHue sl IKCIIEPEMEHTOB,
KOMITBIOTEP MEPCOHAIBHBIN, TOKYMEHTHI,
KHUTH, Y4eOHUKH, TOCOOHS

IMTomemnenus misa
XpaHEHUs
o0opynoBaHus U
y4eOHOTO MHBEHTaps

2K-600/1n1, Kabuner
npoexktuposanus "KII"
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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-MEXaHHYECKOE OMMCAHUE aTOMa BOJIOPOA U BOJOPOIONOAO0HBIX aTOMOB HITU HOHOB
(KonTpoawsHas pabora)

KM-3 AtoMm B marautHOM nose. Dddekt 3eemana (KonrponpHas padora)

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

Buja npoMexyTouHOI aTTecTAMU — DK3aMEH.

Nunekc KM-1 KM-2 KM-3 KM-4
Howep Paznen aucuurimHbl KM:
pasjena Henens 4 8 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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