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1. Ileau 1 3a1a4u 0CBOEHUSI AUCIHUILINHBI

OCHOBHOW 1IeNbI0 JUCIMIUIMHBI, KaK COCTaBHOM YacTH OCHOBHOH 00pa3oBaTeNbHOM
IIPOrpaMMBl, SIBJISIETCS MOATOTOBKA OakanaBpoB (PU3MKU K HAYYHO-UCCIIEIOBATENbCKOM, HAyYHO-
MHHOBALlMOHHOW, OPraHU3alMOHHO-YIIPABJICHUYECKOM M MEAaroruyecKou JeATeNbHOCTH B
HAyYHO-UCCIIEIOBATENIbCKMX WHCTUTYTaX, BBICIIUX U CPEJHUX YYEOHBIX 3aBEJCHUSX,
n1abopaTopusx, KOHCTPYKTOPCKUX UITH MPOCKTHBIX OO0, HA PEIIPUITUSIX.

B pesynbrare usydenus yueOHOW aucuuiUiMHbl «KBaHTOBas Teopus» y 0O0ydaeMbIX
JOJKHBI C(HOPMUPOBATHCS CIEAYIONINE 00menpodeccuoHanbHbIE KOMIETCHITHH:

CniocobeH mpuMeHsTh 0a30BbIe 3HaHUS B 00JAacTH (U3MKO-MATEMaTHYCCKUX U (MJIN)
€CTECTBEHHBIX HayK B cepe cBoeii mpodeccruonanbroit nesreabaoctu (OITK-1).

3ajaun JUCHUTIIIUHBL:

— O3HAaKOMJICHHE C OOIIel TOCTaHOBKOW MPOOJIEM OMUCAHUS COCTOSIHUS KBAHTOBBIX
CUCTEM,;

— pewenue ypaBHeHuil Illpenunrepa, Ilaynu, Kuneiina-Topnona, /[upaka u
WHTEpIpPETAIMS ITUX PELICHU;

—  paccmoTrperme ~ o0OmacTh  TpPUMEHEHHUsS  KBAaHTOBOW  TEOpHUH,  MPUHIUIA
JIOTIOJTHUTEIBHOCTHU U MPEAEIbHBIX NEPEXOJOB OT KBAHTOBOIO K KJIACCUYECKOMY OIHUCAHUIO.

2. IlepeyeHb IUIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHHS 10 JUCIUIIMHE

B pesynbrare ocBoeHUs AUCUUITITUHBI 00yYarOIIUICS TOMKEH:

OcBOUTH KOMIIETEHIIUIO:

OIIK-1: cnocoOeH mpuMeHATh 0a30BbIE 3HAHUA B 00JacTH (HU3UKO-MATEMATUUECKUX H
(M) eCTECTBEHHBIX HaykK B cpepe cBoei nmpodhecCHOHaNbHON AeITeTbHOCTH.

Kox u conepxanne HHIMKATOPOB KOMIIETEHLIUU

OIIK-1.3. Hcnonb3yer 0a30BbIe TEOPETUUECKHUE 3HAHUS (YHIAMEHTAIBHBIX DPa3J/eloB
obmielt u TeopeTHYecKor (GU3UKH IS pereHus MPoheCcCHOHATBHBIX 3a/1a4

3HATh

— OCHOBHbBIEC MOHSATHS KBAaHTOBOM TEOPHHM; ammapar ONneparopoB (U3NYECKUX BEIUYMH;
ypaBHeHus LllpenunHrepa sl CTAlMOHAPHBIX M HECTALIMOHAPHBIX CHCTEM; CTAlMOHAPHYIO H
HECTAI[MOHAPHYIO TEOPHUI0 BO3MYIIEHUI; IMOIYKIACCHUECKYI0 TEOPHUIO0 H3IY4YEHHs; OCHOBBI
OTIHMCAHUSI MHOTO3JIEKTPOHHBIX CUCTEM.

— OCHOBHbIE JINTEPATypHbIE UCTOYHUKHU, B TOM YHCIIE MHTEPHET-PECYPChI, OTpaXkaroliue
COCTOSIHUE M3YYE€HHOCTHU Mpo0IeM KBaHTOBOW TEOPHUH,

yMeTh

— pelaTh MpocThie KBAHTOBBIE 3a/1a4, AaHATM3UPOBATH COCTOSHUE KBAHTOBBIX CHCTEM.

—  CaMOCTOATEJIbHO pa3paboTaTh CTpPATerHi0 TOWCKa HEOOXOAMMOW  Hay4dyHOM
UH(OPMAIUH, a TAK)KE MHIUBUAYAJIbHBIN IJIaH OCBOCHUS JIOTIOJHUTEIIFHOTO MaTepuana;

BJIAJETh

— METOJIaMH pellIeHHs 3a/1a4 KBAHTOBON MEXaHHKH;

— HaBbIKAMH pEIIEHUs 3a/ad, METOJaMHu U MpUeMaMM ammnapara KBaHTOBOW MEXaHHMKHU
JUTSL ONUCAHMSI KBAHTOBBIX (PU3MUECKUX SBICHHM.

3. MecTto nucuumuinHbl B ctpykrype OII BO

JlaHHas MUCHUIUIMHA W3y4aeTcsl B IIECTOM CEMECTpe M BXOAWT B O0S3aTENBHYIO YacTh

bnoka 1 o0Opa3oBarenbHONH NpPOrpaMMbl MOATOTOBKHM OakamaBpoB ¢usuku. CopaepikaHue

JMCIUIUIMHBL OXBAaTHIBAET OCHOBHBIC IMOHSATHS, AKCHOMBI, NPHHIUIBI U METOABl KBAaHTOBOM
TEOPUHU.

M3noxxenne wartepuaga MO JAUCHHMIUIMHE HAYMHACTCA C PACCMOTPEHMS KpU3Hca

KJIACCUYECKON (U3UKM Tpu H3ydeHHs OOBEKTOB W SBJICHUH aToMHOro macmraba. Jlanee,

U3JIaraloTCs: Tyaln3M SIBJICHUH MUKPOMHpA; TUCKPETHBIE CBOWMCTBA BOJH; BOJHOBBIC CBOMCTBA
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YacTUI]; TPUHIUI HEONPEAEICHHOCTEH; MPUHLIUI CYNEPIO3UINH;. HAOIIOAaeMble COCTOSHHUS,
YHUCThIE M CMEIIAHHBIE COCTOSHUS; ABOJIIOLINS COCTOSSHUN U (PU3NYECKUX BETUYHMH; COOTHOIICHUS
MEXy KJIaCCMUECKOM M KBAHTOBOM MEXaHUKOW; Teopus IpeacTaBlIeHUH; oOIme cBOiicTBa
OIHOMEPHOTO  JBIJKEHHSA;  TapMOHMYECKMM  OCIWILIATOP;.  TYHHENbHBIH  3(deKT;
KBa3HMKJIACCHUECKOE TMPUOIMMKEHUE;. TEOpHUs BO3MYILEHHUI; TEOpHsl MOMEHTA; IBI)KEHHE B
LEHTPAIbHO-CHUMMETPUYHOM II0JI€; CIHMH; IMPUHLHUI TOKIECTBEHHOCTU OJMHAKOBBIX YaCTHILI;
peNATUBUCTCKAasl KBAHTOBAas MEXAHMKA; aTOM BOJOPOJA; MEPUOANYECKAs CHCTEMA 3JIEMEHTOB
MenneneeBa, XUMHUYECKasi CBSA3b, MOJIEKYJIbl; KBAHTOBAHUE 3JIEKTPOMATHUTHOTO MOJISA; 0OIas
TEOpHUsl MEPEX0/0B; BTOPUYHOE KBAHTOBAaHHE, CHCTEMbI C HEONPEIECIECHHBIM YHCIIOM YacTHIL;
TEOPHSI paCCESIHHUS.

Ilepen m3ydenuem aucuuruinHbl «KBaHTOBas TeopHs» OOYYAIOUIUICS IOKEH HUMETh
YETKHE TMPEJCTABICHUS O 3aKOHAX KBAaHTOBOM OINTHKH, CTPOEHUM AaTOMa, OIHCAaHUU
OJIHORJIEKTPOHHBIX M MHOTO3JIEKTPOHHBIX aTOMOB, 3JIEKTPOMAarHUTHBIX MEPEX0Jax B aroMmax,
MOBEJCHUN aToMa B TII0JI€ BHEIIHMX CHWJI, MOJEKYJIaX M MaKpPOCKONMWYECKHX KBAaHTOBBIX
siBIIeHUAX. TpeOyeMble 3HaHUs, YMEHHSI M HaBBIKU (DOPMHUPYIOTCS B paMKax paHee M3ydacMbIX
aucuuIine - «MaTtematuueckuii  aHanmsy, «/luddepennmansapie ypaBHeHUs», <«JIuHelHas
anredpay, «Teopusi BEpOSITHOCTH U MaTeMaTHUYeCKasi CTaTUCTUKay», «Teopus mons», «OnTukay
«ATOMHas U siepHast PU3UKa».

[TonsaTust u 3aKOHBI, U3y4aeMble B paMKaxX AUCHUIUIMHBI «KBaHTOBas TeOpHUs» aKTHUBHO
HCIIOJIb3YIOTCSI B COBPEMEHHOM (pU3MKE, TO3TOMY OCBOEHHE JAHHOW JAMCUUILIMHBI HEOOXO0IUMO
KaK MpeAlecTByIollee U i nociaenyomux KypcoB «®dusmka TBepmoro Ttena», «Dusmka
MOBEPXHOCTUY, «ACTpodu3uKay, IUIsl IPOAOHKEHUS 00pa30BaHUs B MarucTpaType, a TakxKe A
(dbopMUPOBaHUS MUPOBO33PEHUECKOTO 00Pa30BaTEILHOTO YPOBHS OaKaIaBpOB (UK.

4. O0beM JUCHUILINHBI (MOYJIs1)
4.1. O0beM JUCUMIVIMHBI B 32a4€THBHIX €IMHUIAX C YKA3AHUEM aAKaJeMHYeCKUX
(acTpOHOMMYECKHX) YaCOB M BH/AbI Y4eOHOH padoThI

Bunbr yue6HOM paboTHI, Ounas dhopma
OO011ast TPYI0EMKOCTb B 3a4€THBIX €AMHUIIAX 4

OO61m1ast TpyI0EMKOCTh B Yacax 144

AyIUTOpHBIE 3aHATH B Yacax, B TOM YHUCIIE: 98

Jlexkun 38

[IpakTuyeckue 3aHATUS 60

JlaGopaTtopHbie 3aHATHSA —
CamocrosTenbHas paboTa B yacax 46

dopma NPOMEKYTOUHOM aTTeCTAUK DK3aMeH 6 ceMecTp

4.2. O0bemM KOHTAKTHOM padoThl Ha 1 o0y4aromerocs

Bunpl yueOHBIX 3aHATHI Ounas dhopma
Jlexuum 38
[TpakTrueckue 3aHITHS 60
JlaGoparopHble 3aHATHIA -

Koncynpranum 2

3aver/3a4eThl -
DK3aMeH/3K3aMEHBI 0,35

KypcoBsie paboTbl -




| Bcero

| 100,35

5.Conep:xaHue TUCHHUILIMHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM
(pa3mesnam), ¢ yka3aHHeM KOJIUYECTBA YACOB U BUAOB 3aHATHHI
5.1 TemaTnyecKHH IVIAH Y4eOHOH AMCUUILIMHBI

Ne |HasBanue pasnena, temel |Bcero AynUTOpHBIE 3aHITHS CamocrosTenbHas
3.6/493C | Jlekr, ITpaxr. J1ab. pabota

1 |[Ipeamer U METOx 6 5 4 B _
KBaHTOBOI MEXaHUKHU.

2 | ®u3nyeckue OCHOBBI 5 5 4 B B
KBaHTOBON MEXaHUKHU.

3 | YpaBuenue llIpenunrepa. 6 2 4 - -

4 |CoOcTBeHHbIE (DYHKIIMH U 7 5 4 B 1
COOCTBEHHBIC 3HAYCHHUS

5 |DneMeHThI TGOPHH 7 5 4 B 1
MIPEJICTABICHHIA.

6 |/luckperHsie
COOCTBEHHBIC 3HAUCHMUSI. 7 2 4 - 1
YpOBHM 3HEPTUH.

7 |TIpubGnmKeHHBIE METOIBI
pelIeHUs CTAlMOHAPHBIX - 5 4 B 1
Y HECTAallMOHAPHBIX
3azad.

8 |I[lomyxmnaccuueckas
TeOp}II/II; W3JTYYEHUH. o 4 4 B 1

9 | DnemMeHTHI KBaHTOBOM 9 4 4 B 1
TEOPUU PACCESHUS.

10 |OcHoBbI pveJI}ITI/IBI/ICTCKOI/I 11 4 6 3 1
KBaHTOBOI MEXaHUKHU.

11 |OcHOBBI KBAaHTOBOM
MEXaHUKH MHOTHX 11 4 6 - 1
YaCTHULL.

12 | JIBuxeHue 31eKTpoHa B
fepI/IOI[I/I‘ICCKOM Eone. 11 4 0 B .

13 |BtopuyHO€ KBaHTOBaHUE
AJIEKTPOMArHUTHOTO 11 4 6 - 1
OIS

14 |Dx3amen 36 36
Hroro: 144 38 60 - 46

oTpaciei U 11 TeOPETHUECKON (DU3UKH.

5.2. Conep:xanue:
TEMA 1. Ilpenmer m MeTOl KBaHTOBOl MexaHukKH. HemnonHora kiaccuyeckoit
¢buszuku. DyHaaMeHTaTbHBIE SKCICPUMEHTHI KBAaHTOBOM MEXaHWUKM U CJIEACTBUS W3 HHX
BbITEKaromue. Ponb M 3HAaYeHUME Kypca KBAaHTOBOW MEXAHUKHU Ui PA3BUTHUS MPUKIIATHBIX

TEMA 2. ®u3uyeckne 0CHOBbI KBAHTOBOII MeXaHMKH. PaHHUE KBaHTOBHIE TEOPHUHU.
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[IpaBuna xBantoBanus bopa-3ommepdenbaa. [IpakTudyeckre U JOrMYeCKUe TPYTHOCTH PAHHUX
KBaHTOBBIX TeopHil. [IpMHIMIT HEONpEeAEeTIeHHOCTH U MPUHLUIT JONOJHUATENbHOCTU. [Ipenenst
BO3MO)KHOCTEH OJKcriepuMeHTa. M3MmepeHuss koopauHatel W uMmynbca. JludpakunoHHbIE
3KCIEpUMEHTHI. [ [pocTpaHCTBEHHBIE U BPEMEHHBIE BOJTHOBBIE MTAKETHI.

TEMA 3. YpaBHenue Ilpenunrepa. «BbiBom» BOJIHOBOrO ypaBHEHHA. berymue
FapMOHHMYECKHE BOJHBI KW HEOOXOOUMOCTH TIOMCKAa BOJHOBOro YypaBHeHHs. OnHOMEpHOE
BOJIHOBOE YpaBHEHHE U ero 0000IIeHNe Ha TPEXMEPHYIO 00J1acTh. YUeT eHCTBUS CHUIL

WNutepnperanuss BoiaHOBOW (yHKIuu. CratucTUyeckas WHTEPIpPETalus BOJHOBOM
¢ynkun. Hopmuposka BomHOBOM QyHKIMH. [I10THOCTE TOKA BeposiTHOCTH. CpeiHee 3HaueHHE.
Teopemsr Dpendecra.

BonnoBeie ¢yHkuMu omeparopa »Hepruu. PasneneHue mnepeMeHHBIX B BOJIHOBOM
ypaBHeHUU. CMBbICI KOHCTaHTHl pasfenenus E. I'paHuusble ycioBus Ha OECKOHEUHOCTH.
VYciioBus. HENpEpHIBHOCTH. |paHWYHBIE YCIOBUS B TOYKaX, IN€ MOTEHIHUAIbHAs 3HEPIUs
obOparmaercsi B 6eckoHeYHOCTh. COOCTBEHHBIE 3HAYCHHSI OIEpaTOpa SHEPTHH B OIHOMEPHOM
ciaydae. JIMCKpeTHble W HENpPEpBIBHBIE YPOBHM OJHEPruu. JIUCKpEeTHbIE M HENpEpPbIBHBIE
cOOCTBEHHbBIE 3HAYECHUS B TPEXMEPHOM CIIyyae.

TEMA 4. Co6cTBeHHBbIe (PyHKIMH U cOOCTBeHHbIe 3HAYeHMsA. OCHOBHBIE MTOCTYJIAThI
KBAaHTOBOM MEXaHUKM U CcOOCTBeHHble (yHKUMU onepatopa »sHepruu. I[IpencraBnenue
JUHAMUYECKHX TEPEMEHHBIX C TOMOMIbIO oOmeparopoB. PasnoxkeHne 10 COOCTBEHHBIM
¢byaknusaM.  Omepatop  monmHoM  sHepruu.  HopmupoBka B simuke.  CBOMCTBO
OPTOHOPMHPOBAHHOCTH COOCTBEHHBIX (DYHKIMI omepatopa 5SHepruu. BeriecTBeHHOCTh
COOCTBEHHBIX 3HAUCHWH oOIleparopa dHEPruH. PasmokeHne 1o COOCTBEHHBIM (DYHKIHSAM
oreparopa SHEpruu. YCIOBHE IMOJHOTHL. BeposTHOCcTh M cpenHee 3HadueHue. OOiiee pelieHue
ypaBHeHus lIpeaunrepa.

CoOcTBeHHbIE (DYHKIIMM OmIeparopa HUMITYJIbca. AHAJUTUYECKUH BHJI COOCTBEHHBIX
dbynkuii. Hopmuposka B siuke. y-byakius Jupaka. [IpencraBienne, HOpMHUpPOBKa M CBOMCTBA
V-pyHKIMH. YcaoBUe MOMHOTHL. PasnokeHue mo coOCTBEHHBIM (DYHKIIMSM OINEpaTopa UMITYIbCa.

TEMA 5. DjeMeHTbl TeOpHMH NpeACTABJeHUI. YHUTapHBIC MpeoOpa3oBaHUus B
KBaHTOBOM MexaHuke. KoopauHatHoe M HMMIYIbCHOE  IpeacTaBieHUs. MarpuuHas
dbopMyTMpOBKa KBAHTOBOM MEXaHHWKH. JHEpPreTudeckoe npeacrapienne. Onucanue BpeMEHHON
IBOJIIOIIMU CHCTEMBI B KapTuHe [eiizenOepra.

TEMA 6. JluckperHble cOOCTBEHHbIe 3HAYeHUsl. YPOBHH ?Hepruu. JIuHehHbII
FapMOHHUYECKUN OCHWLIATOP. YpoBHM dHepruu. Hynesas sHeprusa. YerHocTs. IlommHOMBI
Opmuta. BomHOBBIE (QYHKIIMKM TapMOHHYECKOTO ociuuisTopa. COOTBETCTBHE C KIIACCHUUYECKON
TEOPUEH.

Cdepuueckun cUMMETpUYHBIE MOTEHIMANBI B TPEXMEPHOM MpocTpaHcTBe. Paznenenue
NEpEeMEHHbIX B BOJHOBOM YypaBHeHHH. [lomunombl Jlexanapa. Cdepuueckue QyHKIUH.
YerHocts. MomeHT uMmmynbca. [lepecTaHOBOYHBIE COOTHOILIEHUS ISl ONEPATOPOB KOMIIOHEHT
yrinoBoro MomeHTa. CoOCTBEHHBIE 3HAUEHHs OINEPaTOpOB KBajpaTa YIIIOBOTO MOMEHTa M €ro
MpPOCKIIMM Ha JaHHoe HampaBieHue. CoOcTBeHHBIC (YHKIIMUA oOreparopa OpOUTAIBHOTO
MoMeHTa. C10KeHre MOMEHTOB. TpexmepHasi NOTeHIMaIbHasl AMa.

Atom Bonopoja. [IpuBenennas macca. Paznenenue nepemeHHbIx. PannanbHoe ypaBHEHHE
HIpenunrepa. Ilonunomsr Jlareppa. DHepreTuueckuid crekTp. BoiaHOBbIE (QyHKIMU aroma
BOJIOPOAA.

TEMA 7. Ilpu0ian:keHHbIe MeTOAbl PelIeHUs] CTAlMOHAPHBIX M HeCTAallMOHAPHBIX
3apau. CranuoHapHasi Teopusi Bo3mylleHui. [lonpaBku nmepBoro u BTOPOro Mopsiika B clydae
HEBBIPOXKICHHBIX YPOBHEU. Teopusi BOSMYLICHUI IIPU HAJIMYUU BBIPOKICHUS.

Hecraunonapnasi teopusi BO3MYyIIEHUH. BeposSTHOCTh KBaHTOBBIX MEPEXOJ0B MO
JEHUCTBUEM BO3MYyIUECHUS. Bo3myleHus, IEHCTBYIOIIUME B TEUEHHE KOHEYHOIO BPEMEHHU.
[Tepuomnueckue Bo3myteHus. [lepexonpl B HenpepbiBHOM criekTpe. Dddekr lltapka y atoma
BOZIOpO/ia. DIIeMEHTapHast KBAaHTOBask Teopus Aucniepcuu. KoMOMHAMOHHOE paccesHue.

Bapuanuonnsiii meton. CpenHee 3HadeHue dSHepruu. l[IpumMeHeHne BapuallMOHHOTO
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MeTola K BO30OYKICHHBIM COCTOSHUAM. OCHOBHOE COCTOSHHME€ aroMa Trelus. ODHeprus
B3aUMOJICHCTBUSA ANEKTPOHOB. Bapuanus napamerpa Z. Cuibl Ban-gep-Baanbca.

KBasuxiaccuueckoe mpubnmxenue. IIpenenbHblid mepexon K KIACCHYECKONW MEXaHHKE.
[TpubnxkeHHble M acUMOTOTHYECKUE penieHus. PermieHuss u ¢GopMynbl CBSI3U OKOJIO TOYEK
MIOBOPOTA. YPOBHH PHEPTUU B NMOTeHIMAIbHOH sime. [IpaBuna kBanToBaHUs. OcoObIe rpaHUYHbIE
ycioBusi. TyHHENbHBIN 2D (DEKT.

TEMA 8. Tloayknaccuyeckasi Teopusl M3Jy4YeHHMH. BpIHyXIeHHOE HW3IydyeHUE U
nornonieHne. CriontanHoe u3nydenue. Koaddunuents DitHmreitna. M3nydenue ocrumuisaropa,
poraropa, atoma Bojopoxaa. [IpaBuia otbopa sl JUIONBHOTO HM3IydeHUs. MyIbTUNIOIbHBIE
W3JIy4E€HHS BBICILIETO MOPSIKA.

TEMA 9. Duementbl Teopuu paccesinusi. OOmmas Teopus yIpyroro paccesHusl.
AMIuTyaa paccesHust U auddepeHnnaibHoe ceueHne paccesHus. PaccesiHue B EHTpalbHOM
noJje. [lapruansueie ammnuTyna u ¢gassl paccesHus. BopHoBckoe npuOImkeHue.

TEMA 10. OcHOBBI peJIITUBHCTCKOI KBAHTOBOH MEXaHUKH.

VYpaBuenue Kneitna — ®@oka. YpaBHenue [laynu, marpuns! Ilaynu. YpaBuenue [{upaxa.
PenstuBucTckass MHBapMaHTHOCTh. CIIMHOBBIA MEXaHUYECKHA MOMEHT 3JIEKTPOHA M IOJHBINA
moMmeHT. [llapoBeie cnuHOpBL. YpaBHeHHe Jlupaka B HEPEIATHBHCTCKOM HPUOIMKECHHH,
CITMHOBBIN MarHUTHBIA MOMEHT JJICKTPOHA. YpaBHeHHE [[npaka ¢ TOYHOCTHIO 0 WICHOB V2/C2.
ToHkast cTpyKTypa ypoBHE# aroma Bomopona. ekt 3eemana B ¢1aboM U CUIILHOM MarHUTHBIX
noyisix. CBepXTOHKasi CTPYKTypa YpPOBHEHW aroma BOJOpO/ia U €€ poib B acTpodusuke. Pemenue
ypaBHeHMi J{upaka J1st CBOOOAHOM 4acTHUIIbl, OTPHUIIATENIbHBIC SHEPTHH, TO3UTPOH. [loHsATHE 00
AJIEKTPOH-TIO3UTPOHHOM H  3JIEKTPOMAarHUTHOM Bakyyme. JIODMOOBCKHMI CIBHT YpOBHEH.
AHOMaIbHBIM MarHUTHBI MOMEHT 3JIEKTPOHA.

TEMA 11. OcHOBbl KBAHTOBOi MeXaHMKHM MHOrux vactun. [Ipuanmn
HEPa3IUYMMOCTH TOXKJIECTBEHHBIX 4YacTUll. CUMMETPUYHbIE M AHTUCHUMMETPUYHBIE BOJHOBbBIC
byHKIIMKA; CBA3b co cnuHOM dactuil. [lpwamun Ilaymu. [IpeacrtaBineHue BTOPHUYHOTO
kBaHToBaHMs. [loHsATHE O KBazuyactunax. [IpubOIMKEHHBIE METOABI HMCCIEAOBAHUS CHCTEM,
COCTOAIIMX U3 MHOTMX TOXKJECTBEHHBIX YacThll. [[oHATHE 0 METOIE CAMOCOIIIACCOBAHHOTO ITOJISL.
CrpoeHue cnoxHbIX aToMoB. [leproanueckas cucrtema 3J1€MEHTOB.

Mornekyna Kak cHCTeMa MHOTHUX dYacTHIl. Ajuabarnyeckoe mpuoOmmkeHue. Morekyna
Bofopona. Kmaccudukamnus ypoBHel. Xumudeckas cBsi3b. BameHTHocTh. [lpuHmmm ®panka-
Kongona. Teopema Ienbmana-®ciinmana. Teopema Bupuama. OmHOSIEKTPOHHAS MOIENb.
BonHoBasgs (QyHKIMS MHOTORJIEKTPOHHOM CHCTEMBI B OJHOYIEKTPOHHOM IPHOJIMKEHUH.
OproroHanuzauus OJHOIIEKTPOHHBIX (yHKUMHA. CpenHsiss 5SHEPTUsS B OJHOIIEKTPOHHOM
npubmmkennn. Meron Xaptpu-®oka A 3aMKHYTBIX JIEKTPOHHBIX obOonouek. Merogq MO
JIKAO. IMonysmnupuueckue Bapuantsl Metoga MO JIKAO.

TEMA 12. [IBnieHue 3j1eKTPOHA B NepuoanyeckoM mosie. Teopema bioxa. Mozaens
Kponura-TIleanu. Ilpubmmkenuss cwibHO U cinabod cBsi3u. 30HBI bpuiutosHa. JIBrkeHue
BOJIHOBOTO TIaKeTa B MEpHOAMYECKOM moie U 3(dexTuBHas macca. HesamonHeHHbIE YPOBHU H
JBIPKH.

TEMA 13. BropuuyHoe KBaHTOBaHHMe 3JEKTPOMATHMTHOro mnojas. KsanroBaHue
anekTpoMarHuTHOro monst. @PortoH. CocTosHuE (OTOHA C OMNPENCNIEHHBIM HMITYIbCOM H
noyisipusanueii. B3aumopeiicTBUe 3IIEKTpOHA C KBAHTOBAHHBIM JJIEKTPOMArHUTHBIM IOJIEM.
BriBox koaddunmenToB DitHimTeitHa. [IoHSITHE 0 €CTECTBEHHOW MUPUHE CIIEKTPATLHOMN JIMHUH.

6. MeTOIll/I‘IECKI/Ie MaTepHuaJIbl 1Jid oﬁyqammnxcﬂ M0 0OCBOCHHUIO JTUCHIUITIMHBI
KBanToBasi Teopusi 3aHMMaeT 0coboe MecTo B Teoperhueckod ¢usmuke. HobemeBckuii
naypear [I»Bup I'pocc ckazan, uyto Bech 20-plii BEK — 3TO BEK KBAaHTOBOM MEXAHUKH.
bonpmmMHCTBO HOOENEBCKUX MpeMHui B 00jacTé (PU3MKM MONYYMIM Y4YEHbIE, 3aHMMAIOLIUECS
KBAaHTOBOH TEOpUEH WM CMEKHBIMU pa3lielaMu (PyHAaMEHTAIbHOW U MPUKIATHON (PU3UKH.



[MoaToMy ¢ camoro Havana W3y4eHHS STOW TUCIUIUIMHBI HE0OXOIuMa MOTHUBAIUS O
Ype3BBIYATHO BBICOKOM M 3HAYUTEIBHOM pOJNHM 3TOr0 pasjieiia TEeOPETHUYECKOW (PU3HKH.
Heo0xomuMbIME «BXOAHBIMUY» 3HAHUSMHU SBJISIOTCS MaTEMaTHYECKHUI aHAIHU3, Teopusl PYHKIIHIA
KOMIUIEKCHOTO MEPEeMEHHOTo, (pyHKIMOHAIbHBIN aHanu3. HeoOxonuMo Takke 3HATh OCHOBBI
aTOMHOU (Qu3uKH, siAepHON GU3UKN U (GU3UKH YaCTHIl U3 COOTBETCTBYIONIUX TUCITUILIAH Kypca
«Oo6mmeit Gusnukm.

[Ipn u3ydeHUr KBAaHTOBOM MEXaHUKH 0CO00€ BHUMAHHUE CIIEAYeT YACTUTHh CIIEAYIOIUM
MOJIOKEHUSAM TEOpPUH: (QYHIAMEHTAJbHBIE MOJIOKEHUS W NPUHIUIBI KBAHTOBOM MEXaHUKU —
MOHSITUE COCTOSIHUM B KBAaHTOBOM TEOPHUM, NUHAMHUYECKHE MEPEMEHHBIEC, 3BOJIOLMS BEKTOPOB
COCTOSTHUSI CO BpeMeHeM, cTrannoHapHoe ypaBHeHue llIpeaunrepa. Heo6xoaumo Takke yCBOUTH
reii3eHOeproBckuii  opmanusM  KBaHTOBOM  TEOpWUH, OCHOBHBIC  OJJEMEHTBHl  TEOPHUH
MPECTaBICHUH.

W3ydenne OCHOBHOTO ypaBHEHHs, KaK (yHIaMEHTa BCE KBAaHTOBOW MEXaHMKH, JTOJDKHO
MPUBECTH K OCBOEHHUIO HIMPOKOTO Kiacca 3aJay O JABM)KEHHWU CBOOOJHBIX YAaCTHUI[ M YacTHIl B
CBSI3aHHBIX COCTOSIHUAX. Ha 3TOi OCHOBE OCBaMBAIOTCA JIMHENHBIA TAPMOHUYECKUN OCLIMILIATOP,
TEOpHsl BOJAOPOIONOAOOHBIX aTOMOB, TEOPUSI MOMEHTOB.

Cnenyer ocoboe BHHMAaHHE YACIUTh aHATU3y YHCTHIX M CMEMIAHHBIX COCTOSHUN U
BBEJICHUIO IOHATHSA MATpPULBl IUIOTHOCTH. 3aBEPIICHHE PACCMOTPEHUS HEPEISITUBUCTCKOU
KBAaHTOBOM MEXaHUKU II€JIeCOO00pa3HO TMPOBOAUTH AHATU30M MPUOIMKEHHBIX METO/I0B
kBaHTOBOW Teopun: BKDB - mnpuOnwxeHus, cranyoHapHOH M HECTAIMOHAPHOW TEOpUHU
BO3MYIIEHUS, BAPUALIMOHHOTO METO/IA.

OcBoeHue Kypca JI0JKHO COMTPOBOXKIATHCS CONIEp KaTeNbHBIMU (DU3MUECKUMU MTPUMEpPaMH,
MOSICHSIFOIIIMMH OOIIETEOPETUIECKHE TTOJI0KEHUS M TPUBHUBAIOIINE HEOOXOIUMBIE TIPAKTHUECKUE
HaBBbIKU, YMEHHUE CBOOOIHO BJIaJIETh METOAAMH KBAHTOBON MEXAaHUKH.

6.1. CamocTosiTesibHAs pad0oTa 00y4aoMXCcsl 0 JUCIUIINHE (MOTYJII0)

Nem/m | Pasmen (Tema) 3aganue Yacsel MeTtoauueckue dopma
JUCIUANTHHBI peKoMeHIaluH 1o KOHTPOJIS
BbINIOJTHEHUIO 32 IaHUS
4 B xauecTBe nutepaTypHbIX
HCTOYHUKOB
CoOcTBeHHBIE MpeANnOoYTUTETbHEES
Pemienue N
GyHKIIH 1 ucnoib3oBate [1,5] w3 [[TuceMeHHbBII
WHJIMBUIYaJIbH 1 o
COOCTBEHHBIC . CIIUCKa JOMOJIHUTEIBHOM [0MpocC
bIX 3aJIaHHI
3HAYEHUS nutepatypel u [1,2,4] u3
CITUCKA OCHOBHOM
JIUTEPATYPHI.
5 B kadecTBe nuTepaTypHbIX
HWCTOYHUKOB
DJIeMEHTHI MPEINOYTUTEIbHEE
Pemenue o
TECOPHH ucnoin3oBate [1,5] w3 |[[TuceMeHHblit
. | ”HIUBUAYAJIbH 1 N
MpECTaBICHUI . CIIUCKa JOMOJIHUTEIBHOM [0TPOC
bIX 3aJIaHUI
mutepatrypsl U [1,2,4] u3
CITUCKA OCHOBHOM
JUTEPaTyPBHI.

6 JuckpeTrHbie 0630p B kauecTBe nMTEpaTypHBIX [[[CcHMEHHBIN
COOCTBEHHBIE | JIUTEpATYPHI, 1 UCTOYHUKOB onpoc,
3HAYEHUS. pelieHne MpeANOYTUTETbHEES BricTyrenue ¢
VYposHu UHIUBUyaJlbH ucronb3oBare  [1,5] w3 [Mpe3eHTanmei




DHEPTHH. bIX 3aJIlaHUI CIHUCKA JOTOJTHUTEITHHON
mureparypsl U [1,2,4] u3
CIIMCKa OCHOBHOU
JTUTEPATYPHI.
B kauecTBe nmuTEpaTypHBIX
! [TpubnuxeHHbI patyP
HMCTOYHUKOB
€ METO/IbI
MpeANOYTUTETIbHEES
pemecHus Pemenue 3amura
ucnonas3oBath  [1,5] wu3
CTallMOHAPHBIX | MHIUBUIYaTbH . [IPaKTUYECKOTO
. CIHMCKA JOTOJHUTEIbHON
U bIX 3aJIJaHUN pacdera
nutepatypel u [1,2,4] u3
HEeCTallMOHAPH .
CIHCKa OCHOBHOI1
BIX 3a]1a4.
JUTEPaATYPHI.
8 B kauecTBe nmuTepaTypHBIX
HUCTOYHUKOB
o acciie | p MpeNNnoYTUTEIbHEE
JIyKjaccrn4d CILICHUE o
YK ucnonb3oBate  [1,5] w3 [[TuceMeHHbBII
CKas Teopus WHIIUBUIYaTbH .
. . CIHUCKa JOTMOJHUTEIHHOU |[0MpocC
U3IIy4EeHHI. bIX 3aJaHUI
mutepatrypsl U [1,2,4] u3
CIIMCKa OCHOBHOU
JTUTEPATYPHI.
9 B xauecTBe MTepaTypHbIX
HMCTOYHUKOB
DJIEMEHTHI MMPEANIOYTUTECIIBHEC [ TnceMEHHBIN
. Pemenue .
KBaHTOBOM ucnones3oBarte [1,6] w3 jonpoc;
WHIUBUIYAIbH .
TEOPUHU BIX 3A.1QHHH CIHUCKa JomoiHUTeIbHOU |[KOHTpoibHAs
paccesiHusl. nuteparypsl u [1,2,4] u3 jpabora
CIMCKa OCHOBHOM
JTUTEPATYPHI.
10 B kauecTBe nmuTepaTypHBIX
HUCTOYHUKOB
OcHoOBBI O630p MpeNNnoYTUTEIbHEE
JTUTEPATYPHI. .
PEIATHBACTCKO | o) patyp ucrnoin3oBate [1,5] u3 [[TuceMeHHBII
. . elIeHne N
Il KBaHTOBOM CIIUCKAa JIOTIOJTHUTEIHHOM [0IpPOC
WHIUBUIYAIbH [1.2.4]
MEXaHUKH. . JUTEepaTypsl U u3
BIX 3aJaHUU paryp T N
CIMCKa OCHOBHOM
JTUTEPATYPHI.
11 B kadecTBe nmuTEpaTypHBIX
HMCTOYHUKOB
OcHOBBI
. MpeANOoYTUTETbHEES
KBAaHTOBOU Penienue .
ucnonab3oBath  [1,5]  u3 [[TucbMeHHBIH
MEXaHUKH WHIUBUIYAIbH .
. CIUCKAa JIOTOJHUTEIBHOU [0IpocC
MHOTHUX bIX 3aJIlaHUI
mutepatrypsl U [1,2,4] u3
YacTHII. .
CIUCKa OCHOBHOM
JUTEPATYPHI.
12 JBmkeHue p B kaudecTBe nuTEpaTypHBIX [[[CHMEHHBIM
elIeHUE
3JIEKTPOHA B HUCTOYHUKOB onpoc;
UHIUBUAYaJIbH
NEPUOANYECKO . MPEANOYTUTETIHLHEE KonTponbHas
BIX 33JIJaHUN
M TOJIE. ucnons3oBate [1,5] wu3 [pabora




CIIUCKA JONOJHUTEIbHONI
mureparypsl U [1,2,4] u3

CIHCKa OCHOBHOH
JUTEPaTypHl.
13 B xauecTBe nutepaTypHbIX
HCTOYHHUKOB
Bropuunoe MpeANOYTUTETIbHEES
Pemenne .
KBAaHTOBAHUE ucrons3zoBatk [1,5] w3 [[IucbMeHHBIH
WHJIMBUIYaJIbH 1 o
ONIEKTPOMArHAT | saanuii CIIUCKa JOMOJIHUTEIBHOM [0MpocC
HOT'O MOJIA. nutepatypel u [1,2,4] u3
CITMCKa OCHOBHOH
JIUTEPATYPHI.

6.2. TeMmaTuka v 3aJaHUA /151 IPAKTHYECKUX 3aHATHIA

®opMoii OTYETHOCTH IO JAHHOM TUCIMILIMHE ABJIIEeTCS K3aMeH. HeoOxonumblie ycinoBus
JIOITYCKa K DK3aMEHY:

— Hannune morHoOro KoHcIeKkTa JIEKIui

- Cnaya Bcex KOHTPOJIBHBIX Pa0OT (2 LIT) C MOJIOKHUTEIBHBIM PE3YJIbTaTOM

Huxe npuBeneHsl NpUMEpHbIE IUIAHBI NMPAKTUYECKUX 3aHATUN. 3ajadd JAroTcs 10
CIMCKY NPUBEIEHHOMY B (DOH[IE OLICHOUHBIX CPEJICTB JaHHON JAUCLUILINHE.

Huxe npuBeneHsl npUMepHbIE IUIAHBI CEMUHAPCKUX 3aHATH.

Cemunap 1. Tema: Ousnueckre OCHOBaHUS KBaHTOBOW MexaHUKH. Pernrenue 3amad Ne 1-6.

Cemunap 2. Tema: MaremaTuueckuii anmapaT KBaHTOBOW MeXaHMKH. CoOOCTBEHHBIE
GbyHKIMHM 1 COOCTBEHHBIE 3HaueHus. Pemenne 3amay Ne 7-17.

Cemunap 3. Tema: YpaBuenue lllpenunrepa. JluckperHble COOCTBEHHbIE 3HAYCHHUS.
VYpoBuu sHeprun. Pemenue 3amau Ne 17-25.

Cemunap 4. Tema: Hexkoropble TOUHO pelIacMble 3aJauyd B KBAHTOBOM MEXAHHUKE.
Pemenue 3amay Ne 26-31.

Cemunap 5. Tema: Hekoropble TOUHO pelIacMble 3aJauyd B KBAHTOBOM MEXAHHUKE.
Pemenue 3amay Ne 32-35.

Cemunap 6. Tema: Hekoropsle TOYHO pemiaeMmble 3ajadyd B KBaHTOBOW MEXaHHUKE.
Pemenue 3amay Ne 36-39.

Cemunap 7. Tema: CranmonapHas teopust Bo3mylieHuil. Pemenue 3anauy Ne 40-41.

Cemunap 8. Tema: KantoBas Teopus paccestHus. Pemenue 3amaum Ne 42,

Cemunap 9. Tema: [Tonyknaccuueckast Teopust u3nnyueHus. Permenue 3anaun Ne 43.

Cevunap 10. Tema: [[BmkeHue s371eKTpoHa B TEPHOAWYECKOM Tojie. Pacuer 30HHOTO
crekTpa 3Hepruu B moaenu Kponura-Ilennu.

7. IlepeyeHb OCHOBHOM M JIONOJHUTEJIbHOM JTUTEPATYPbI, HEOOXOTUMOM 1J15

OCBOCHUSA TUCUMILIMHBI (MOILYJIs1)

a) OCHOBHasI

1. JTanpay, JI. 1. Kpatkuii kypc Teopetudeckoit huszuku / JI. 1. Jlannay, E. M. JIudrmuir.
— Mocksa : Hayka, 1972. — Kuura 2. KBantoBast mexanuka. — 368 c. : un. — (Kparkuii kypc
TEOPETHUECKOU bu3uKn). - Pexum JOCTYyTA! o MTO/IMHCKE. -
URL.: https://biblioclub.ru/index.php?page=book&id=494680 (mata obpamenus: 10.06.2021). —
Texcr : 37eKTPOHHBIN.

2. Co6ones, C. B. OCHOBBI HEPENATUBUCTCKONW KBAHTOBOM MEXaHUKH : YIeOHOE mocooue
/ C.B. CoboneB. — MockBa : ®usmariur, 2017. — 143 c. : rpad. — Pexxum npocryma: mo
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https://biblioclub.ru/index.php?page=book&id=494680

noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=485503 (narta oOparieHus:
10.06.2021). — bu6mauorp. B kH. — ISBN 978-5-9221-1710-4. — TeKCT : 3I€KTPOHHBIH.

3. COopHUK 3a1au M0 TeopeTudeckor Qusuke : [yued. mocodue ans Gu3. Crell. BBICIIL
yuae0. 3aBenenwuii|. - M3a. 2-e, mepepad. u gom. — M. : Beicmt. mkomna, 1984. — 319 c. (10 3k3.)

4. Beppunckuii, P. B. KsantoBas wmexanuka : yuyeOuuk / P.B.Beapunckuii ;
®denepanbHOe areHTCTBO 1Mo oOpaszoBanmio Poccuiickort denepanun, HOxHBIN (enepanbHBIA
yHuBepcuteT. — PocroB-Ha-Jlony : FOxHblii ¢denepansubiii ynuBepcuter, 2009. — 384 c. -
Pexxum JIOCTyMa: o MOJIIUCKE. -
URL: https://biblioclub.ru/index.php?page=book&id=240937 (nata obOpamenus: 10.06.2021). —
oudouorp. c: C. 382 — ISBN 978-5-9275-0706-1. — TekcT : 2IeKTPOHHBIH.

0) 10MOTHUTEIbHAS

1. Cagennes, 1.B. Kypc obmieii ¢pusuku / 1.B. Casenbes ; nox pen. JI.JI. EnkoBckoro. -
W3n. 3-e, mom., mepepad. - Mocksa : Hayka, 1970. - T. 3. OnTuka, atomHas ¢usuka, Gpuznka
aTOMHOIO fJIpa M AJIEMEHTApHBIX 4acTuil. - 527 c. : wi. ; To ke [DNeKTpoHHbIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=483316 (11.11.2018).

2. ITunckuii, A. A. OcHoBbl Qu3nky : yueOHuk / A. A. I[Tunckuii, b. M. fIBopckuii ; pen.
10. U. Jluk. — 5-e u3x., crepeor. — Mocksa : ®usmarnut, 2003. — Tom 2. Konebanus u BOJTHBI.
KBanroBast ¢usuka. ®@usmka sipa U 3IEMEHTapHbIX YacTuil. — 551 ¢. — Pexxum pocryna: mo
nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=82665 (nara ob6pareHus:
10.06.2021). — ISBN 5-9221-0383-0. — TekcT : 37eKTPOHHBIIA.

3. @umrorre 3. 3amaun mo kBaHTOBOM Mexanuke = Practical Quantum Mechanics I. T. 1/
nep. ¢ auri. b. A. JIeicoBa ; mox pen. A. A. CokoinoBa. - M. : Mup, 1974. - 341 c. (9 3k3.)

4. ®morre 3. 3agaum 1Mo KBaHTOBOM MexaHuke = Practical Quantum Mechanics II. T. 2 /
nep. ¢ auri. b. A. JIsicoBa ; mox pen. A. A. CokoinoBa. - M. : Mup, 1974. - 315 c. (9 3k3.)

5. Kapmos, H.B. Hauanpaweie r7aBbl kBaHTOBOM Mexanuku / H.B. Kapos,
H.A. Kupuuenko. - Mocksa : ®@uszmatiut, 2006. - 360 c. - ISBN 5-9221-0538-8 ; To xe
[DneKTpOHHBIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=68397 (11.11.2018).

8. IlepeueHnnb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH
«/HTepHeT», HeOOXONMMBbIX JIJISI 0CBOCHHS TN CIUIIINHBI

1. Cucrema 1ucTaHUMOHHOTO 00y4yeHusi ynuepcurera MOODLE
http://sdo.ksu.edu.ru/xypcel/kBaHTOBasT TEOPHS
2. YHuBepcuterckasi oudauoreka ONLINE

CamocrostensHbii mouck: http://biblioclub.ru/index.php?page=main_ub

2a: I'my3man C. A.KBaHTOBas SBONIOINS )KU3HU: IMYTEIISCTBUE 33 JIMHUIO TOPU30HTA
Cankrt-Ilerepoypr. U3marens: Anereris, 2014, 312 c.
http://biblioclub.ru/index.php?page=book&id=233004&sr=1

20: Benpunckuii P. B. KBanToBas mexanuka: yueoHuk M3nparensctBo KOxxHOTO
denepanproro yHusepcuteta, 200906nem (ctp): 384
http://biblioclub.ru/index.php?page=book_view&book id=240937
3. DJieMeHThI 00JIbIIO0I HAYKH:

4a: xBanToBas Mexanuka http://elementy.ru/trefil/20?context=20442

46: ypasuenue IIpeaunrepa http://elementy.ru/trefil/21

4B: npuHIMN gonoixHuTenbHOCTH http://elementy.ru/trefil/28

4r: oubnuoreka http://elementy.ru/lib

411: Buneoreka http://elementy.ru/video
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4. Caiit YueOoHo-MeToanueckoro Cosera no ¢pusuke Y4eOHO-MeTOAUIECKOT0 00beIMHEHUS
N0 KJIACCUYECKOMY YHHBEPCHTETCKOMY 00pa30BaHHUI0

http://foroff.phys.msu.su/phys/

5. Kypuaa «Ycnexu ¢pusndecknx Hayk» http://ufn.ru/ru/monck

6. Poccmiickuii KBaHTOBBII HeHTP http://www.rgc.ru/

9. Onucanue MaTepuaIbHO-TEXHNYECKOI 0a3bl, HEOOXOTUMOI ISt

OCYIIECCTBJICHUSA Oﬁpa3OBaTe.]'ILHOI‘O npouecca 1nmo IMCUMIIINHE
Aynuropus s JeKuuii
JleKIIMOHHBIE 3aHATUS MPOBOIATCS B AYOUTOPUSAX C TpeOyeMbIM UYHCIOM MOCAI0YHBIX MECT,
o0opynoBaHHBIE MyIbTUMeINa (Harpumep, kopryc E, Ne 226, konmndyecTBO MOCaIOUYHBIX MECT —
60, MyJTBTHMEIUIHHBIN KOMIUIEKC, BKIFOYAIOIINI 3KpaH, KOMITBIOTEP U MTPOEKTOP)
AynuTopus 1Jis NPAKTHYECKUX 3aHATHIA:
Kopmyc E, Ne 304, kou4ecTBO MOCa09HBIX MECT — 24,
AyIuTOpPHH AJIs1 CAMOCTOSITEILHOI PadoThI:
YuranpHei 3an kopmyca «E», KOaTu4ecTBO mocamouHbIX MecT — 22, 9 KOMIBIOTEpoB (6 s
yuTareiaeu, 3 1 COTpyAHUKOB);1 ckaHep.
Uuraneusiidi 3a1 kopryca «bly, xommuectBo mocamodyHsix mect — 200. 3 kommbroTepa jist
coTpyaHukoB; | mpunTtep; | xomup/mpunTep; 1 mpoekTop; 2 3KpaHa s MpoekTopa; 1 Bopora
«Antusopy»; 1 WIFI-rouka nocryna. JInnensnonnoe [10: AUBC MapkSQL.
Kommnbrorepnsiii kiacc, xopnyc "E", ayn.227, konmuuecTBO mocaiodHblx mecT — 16, biok
cucremusiii KM Office T3-4170, mouutop Philips. Jlunensuonnoe I10: Windows 8.1 Pro
noroop Ne 50155/51P4393 ot 12.12.2014 ¢ OOO Codr-naitn I[Ipoextsr, MathCAD Education
noroBop Ne 208/13 ot 10.06.2013 ¢ OO0 IOuuTAIBGaCOdT.
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