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1. llesu u 3212494 AU CIUILIHHBI

OcBoeHME OCHOBHBIX IMOHATHH, MPEICTABICHUN U METOAOB, HEOOXOAUMBIX ISl ONTUCAHUS
JIBMYKEHUN MUKPOCKOITUYECKUX CUCTEM, POPMHUpOBaHHUE (PU3NUECKON KapTUHBI CTPOCHUS
MaTepyUy Ha aTOMHOM M CyOAaTOMHOM YpPOBHSIX.

Kparkoe conep:xanue 1ucCUNIMHBI

Kypc conepxurt: 1) nznoxxeHrue MaTeMaTHu4eCcKoro anrapara, HeoOXOAMMOro s
a/ICKBaTHOM MHTEPIPETALlUHU OTMBITHBIX (PAKTOB O CBOMCTBAaX M MOBEJCHIUH MUKPOCHUCTEM,
2) MOTUBUPOBKY, POPMYITUPOBKY U 00CYKJI€HHE OCHOBHBIX MOJIOKEHH
HEPEJIATUBUCTCKOW KBAHTOBOW MEXaHUKHU (aKCUOM), 3) (pOpMYIHPOBKY KBAHTOBBIX
3aKOHOB ABMkeHUs B kKapTuHax Llpenunrepa u 'eitzenOepra, 4) nznoxeHue
npUOIMKEHHBIX METO/IOB PEIICHUS 3a]1a4 KBAHTOBOM MEXaHUKU (TE€OPUHU BO3MYILEHUH U
BapHAaI[MOHHBIX METO/IOB), 5) PACCMOTPEHNE KBAHTOBOM TEOPUH MOMEHTA UMITYJIbCa,
MUMEIOIIETO OpOUTAIBHOE IIPOUCXOXKIEHNE U CBSI3aHHOTO CO CIIMHOM YacTHIl, 6) u3ydeHue
O0COOEHHOCTEHN B TIOBEJICHUH CUCTEM, COCTOSAIIUX U3 TOXKAECTBEHHBIX YACTHLL, 7) JaeT
IPEJCTaBIEHUH O XapaKTepe U crocodax peleHus 3ajad O pacCessHUU YacTHULL U O TeX
U3MEHEHUSIX, KOTOPBIE HY)KHO CJIeaTh B HEPEIATUBUCTCKOM BapUaHTE TEOPUH, YTOObBI
onucarb JBHKEHUS U PEIITUBUCTCKUX YACTHII.

2. Komnerenuuu odyuyamwmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCUMILTHHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [TnanupyemMbie pe3yabTaThl
OIT BO (kommnieTeHIIun) OOy4eHUs 110 TUCHUTUTHHE

3HaeT: OCHOBHBIE MTOHATUS KBAHTOBOW MEXaHUKH:
KBAaHTOBAs CUCTEMa, €€ COCTOsIHME, Ha0IItonaemas;
OCHOBHBIE TOJIOKEHHSI KBAHTOBOM MEXaHUKU:
AQKCUOMY COCTOSIHUM, aKCUOMY HaOJII0aeMbIX,
AKCHOMY O CTaTUCTHYECKON MHTEPIIpEeTaLny,
[IPUHIUIT COOTBETCTBUSA, IPHUHIUIT

OIIK-1 CnocobeH npuMeHsTh GyHAAMEHTaIbHbIE [TOKAECTBEHHOCTH 3JIEMEHTAPHBIX YaCTHIL

3HaHUS, TIOJyUYEeHHbIE B 0071aCTH (U3HKO- YMeeT: HIeHTUPUITUPOBATH 3a/1a4y KaK
MaTeMaTU4eCKUX U (MJIN) €CTECTBEHHBIX HAyK, U [KBAHTOBOMEXaHHUYECKYIO, BBIICTISATH B M3y4aeMOi
UCTIOJIh30BaTh UX B MPodeccuoHaIbHON CHUCTEME WJIU TIPOLIECCE T€ YaCTU, KOTOPbIE TPEOYIOT
NeSITEIbHOCTH, B TOM 4YHclie B chepe KBAaHTOBOMEXAHUYECKOTO PACCMOTPEHHMS
MEeJarorn4eCcKou eI TENbHOCTH lMeeT MpakTU4eCKU ONBIT: METO/IOB

WHTEPIIPETAIIMU PE3YIHTATOB
KBAaHTOBOMEXAHUYECKUX PACUETOB U
SKCIIEPUMEHTOB, OIIEHKU MPaBUILHOCTH
HaWJIEHHOTO PEIIEHUsI, €r0 TOYHOCTH U
aJIeKBaTHOCTH paccMaTpuBaeMoMy (HU3HUECKOMY
SIBIICHUIO

3. Mecro aucuuniinHbl B crpykrype OII BO

[Tepeuenp npeanIecTBYOMUX JUCIUIUINH, [Tepedens nociaeayOMMX AUCITUIIINH,
BUJIOB paboT y4eOHOro MmiaHa BUJIOB paboT

1.0.14 Iuddepennmaibabie ypaBHEHUS,
1.0.18 OcHOBBI TEOPHH BEPOATHOCTEHN U He npenycmorpensl
CTOXaCTUYECKHUX MPOIIECCOB,




1.0.22 TeopeTtnueckas MexaHUKa,

1.0.08 Ob6mas pusuka. TepmoarHaAMUKa U
MOJIEKYNsApHast (pr3uka,

1.0.17 BeruncnurenbHas MaTeMaTHKa,
1.0.13 MaremarndecKuii aHAJINA3,

1.0.07 O6mas ¢uzuka. MexaHuka,

1.0.10 O6mas ¢pusmka. Onruka,

1.0.09 O6mas pusuka. DIEKTPHUIESCTBO U
MarHeTHU3M,

1.0.15 JIuneitnas anreOpa v aHATUTHYECKAS
reoMETpHs,

1.0.16 Teopus GpyHKITNH KOMILUIEKCHOTO
[EPEeMEHHOTO

TpeboBaHUs K «BXOIHBIMY» 3HAHUSM, YMEHUSIM, HABbIKAM CTY/IE€HTA, HEOOXOAUMbIM
IPY OCBOCHUHU JJAHHOM JUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yIbTaTe OCBOCHUS

MpCAMICCTBYIOINUX JUCIHUILINH:

Jucrumimna

TpeboBanus

1.0.17 BerunciureinpHast MaTeMaThkKa

3HAET: OCHOBHbIE TIOHATHUS U METO/IbI
BBIYMCIIUTEIIBHON MAaTEMAaTUKU; OCHOBHBIE IIOHATHS
Y METOJIbl pELICHUS CTaHJAPTHBIX 3a/a4,
MCIIOJIB3YIOIIMX alllapar BbIYUCIUTEIIbHON
MaTeMaTUKU; TPUOIMKEHHOE PeLlIeHUe
anreOpanyecKux U TPAHCLEHACHTHBIX YPaBHEHHUIA;
[pelIeHNEe CUCTEM JIMHEHHBIX aire0pandecKux
YpaBHEHMIA; UHTEPIOIUPOBaHUE (DYHKINH;
NpUOIMKEHHOE PEILIEHUE CUCTEM HEJTMHEWHBIX
YpaBHEHMIA., 3a/1a4u U METO/1bl HH(OPMATHUKHY;
YMeeT: pemarsh TUIOBBIE 33/1a4 U3y4aeMOt
JIUCLIUATIIIUHBL., IPUMEHATH METO/IbI
BBIYMCIINTEIILHOM MaTEMaTUKU IIPU PEIEHUN
[IPUKIAAHBIX 3a1a4; FIMeeT mpakTU4eCKUN OIIBIT:
MOJrOTOBKH 3aJ1au K peieHuto Ha OBM,
pa3pabOTKU MPUIIOKEHUH C UCIIOIb30BAHUEM
BbIOpaHHOM ONEPAIMOHHON CUCTEMBI U CPEJIbI
pa3paboTKy.

1.0.08 Obmas pusuka. TepmMoauHaMHUKa U
MOJIEKYIIIpHast (hru3nKa

3HAeT: TEOPETUUECKUE OCHOBBI (PU3NUECKUX
METOJIOB HCCIIEJIOBAHUS; SKCIIEPUMEHTAIIbHBIE
METOJIbI U CPEJICTBA [Tl aHAJIN3A U PEIICHUS 3a/1a4u
TEPMOJMHAMUKN ¥ MOJICKYISIPHON (PU3UKH.,
(dyHIaMEHTAIbHBIC TIOHATHSI, 3aKOHBI U TEOPUU TI0
TepMonuHaMHKe ¥ MOJICKYIISIpPHOU (PU3UKE. YMEeT:
MPOM3BOJAMTh YUCIICHHBIC OLIEHKH TI0 TIOPSIIIKY
BEJIMYHMHBI; HCIIOJIH30BATh BOBMOXXHOCTH METOJIOB
(U3NYECKHUX MCCIICTOBAHUN TS PEIICHHS
($U3MUECKHX 33129 TEPMOAMHAMUKHI H
MOJICKYJIIPHOHM (PH3HKH; JIeJIaTh IPaBHIbHBIE
BBIBOJIBI U3 COTIOCTABIICHHSI PE3YJIBTATOB TEOPHH U
DKCIICPUMEHTA; aHAJIU3UPOBATh, CHCTEMATU3UPOBATh
U OIICHUBATh PE3YNIBTAThl ONITUYECKUX
YKCIICPUMEHTOB; 000011aTh UMCIOIIIUECS
MaTepuabl., GOpMyIUpOBaTh PUINICCKUE 3aKOHBI,
QHAJIM3UPOBATh UX BAYKHOCTbh, AKTYaIbHOCTb, C(HEphI

IMPUMCHCHUS; MCII0JIb30BATh (1)I/I3I/ItI€CKI/I€ 3aKOHBI U




TEOPHH Ha MPaKTHKE, PEIIaTh 33/1a4u 10 TaHHOMY
pazneny oomei Gusuku. MimeeT mpakTudeckuii
OTIBIT: BJaJI€€T HAaBBIKAMU TPAMOTHOI 00paboTKH
PE3yNIbTaTOB J1a0OPATOPHBIX SKCIIEPUMEHTOB U
COITOCTABJICHHS UX C TEOPETUUYECKUMU JTaHHBIMU;
0000IICHUS M KPUTHIECKOM OIEHKH Pe3yJIbTaTOB
AKCTIEPUMEHTAIBHBIX HCCIIeIOBaHU. ,
CaMOCTOSITEIIEHO MTPHOOPETATh HOBBIC 3HAHHUSI 1O
TEPMOJMHAMUKU M MOJIEKYIIIPHON (pU3UKE;
COITOCTABIICHHSI PE3YJIBTATOB JTa00PATOPHBIX
HKCTIEPUMEHTOB MO0 MaKpO(pU3UKE C UX
TEOPETUICCKUMH JTAHHBIMH.

1.0.13 MaremMaTi4yeCcKUi aHaInu3

3HAET: OCHOBHBIE CBOMCTBA MPEJEIIOB
MOCIIEIOBATEIILHOCTH U (PYHKIIMH JeHCTBUTENEHOTO
MEepPEMEHHOTO, TPOU3BOAHOM, nuddepenuana,
HEOIpeeIEHHOTO HHTerpajia; CBoicTBa (yHKIUH,
HENPEPBIBHBIX HAa OTPE3KE; OCHOBHbBIE
"3aMeuaTenbHbIe pesienbl, Ta0MuuHbIe (YOPMYIIBI
TUTSI TPOU3BOAHBIX U HEOTIPEIEIEHHBIX HHTETPAJIOB,
dopmynsl auddepeHnrpoBaHmsi, OCHOBHbIE
Pa3IOKEHHSI AIIEMEHTAapHBIX PyHKUIUN 10 hopmyre
Telinopa; YMmeeT: 3anuchbIBaTh BHICKA3bIBAHUS IPU
MOMOIIIY JJOTHYECKUX CUMBOJIOB; BBIYUCIISITD
npeaesbl noce10BaTeNIbHOCTeN U (QyHKIMN
NEHCTBUTENLHOTO IEPEMEHHOT0; BBIUUCIISTD
POM3BOAHBIE AIEMEHTAPHBIX (DYHKIINH,
PacKJIaIbIBaTh AI€MEHTapHbIe (QYHKIMH 110
dopmyne Teitnopa; npumensaTs popmyiy Teitnopa k
HAaX0K/ICHUIO INIABHOW CTETIEHHOW YacTH IPH
BBIYUCIICHUH TIpesienioB pyHkimii; Mmeer
MPAKTHYECKHUM OMNBIT: HABBIKOB BJIaJICHUS
MIPEIMETHOTO S3bIKA KJIACCUYECKOTO
MaTeMaTU4eCKOro aHalln3a, IPUMEHSIEMOro pu
MOCTPOEHUH TEOPUHU IIPEIEOB; HABBIKOB BIIaJICHUS
arnrnapaToM TEOPHUH MpeneoB, Au(depeHIInaIbHOTO
Y UHTETPAJIBHOTO NCUYMCIIEHUS IS pELICHUS
[Pa3IUYHBIX 3a/1a4, BO3HUKAIOUIUX B (hU3HKeE,
TEXHHUKE, DKOHOMHKE U APYTUX MPUKIAJIHBIX
TUCITUTIITNHAX, armapaToM auddepeHnaTbHOro
UCUUCIIeHUs (PyHKIMIA MHOTHX IIEPEMEHHBIX, a
TaK)Ke anrnapaToM HHTETPATbHOTO UCUUCTICHUS [
pELIECHNs PA3IMUHBIX 337a4, BOSHUKAIOIINUX B
¢duzrKe, TEXHUKE, SKOHOMUKE U IPYTHX
MPUKIJIAHBIX IUCHUIUINHAX;

1.0.14 Iuddepennnansabie ypaBHEHUS

3HaeT: OCHOBHBIE MTOHATHUS 00ILEH Teopuu

¢ depeHIMaTbHBIX YpaBHEHUH (110J1e
HalpaBJIeHUH, HHTErpalbHble KPUBbIE, U30KIIUHBI,
HayaJbHbIE YCIOBHS, 3a1aua Koy u 1p.); Teopemsl,
rapaHTUPYIOLIMX CYIECTBOBAHUE U/UIIH
€IMHCTBEHHOCTbH pemeHus 3a1aun Kommm st

i epeHIMaIbHbIX YPAaBHEHUN U CUCTEM

g depeHIManbHBIX ypaBHeHUH (TeopeMsl [Iukapa
u [leano); ocHOBHBIE TUITBI AU((epeHInaTbHBIX
YpaBHEHHIA BBICIINX TOPSIIKOB, JOIYCKAIOIIHE
MOHM)KEHHUE MOPAIKA U METOJIbl UX PELIeHUs. YMeeT:

pemarh AuddepeHnnaibHble ypaBHEHUS IEPBOTO




MOPSJKA, IHTETPUPYEMBIE B KBaJ[paTypax; pelarhb
OCHOBHBIE THUIIbI YPABHEHUH NIEPBOTO MOPSAKA,
Hepa3pelIeHHbIE OTHOCUTENIBHO ITPOU3BOIHOM;
pemarb ypaBHEHHUS CTApIINX MOPSAKOB
MMOHWKEHHEM TTopsiAKa. IMeeT mpakTU4eCKUi ONbIT:
BJIa/IeTh HaBBIKAMH MOMCKa 00acTeit
€IMHCTBEHHOCTH 1151 U (hepeHITHaTbHBIX
YpaBHEHHWH, a TAaK)KE TTOMCKA OCOOBIX PEIICHUH.

1.0.07 O6mas puzuka. Mexanuka

3HaeT: QyHIaMEHTAIbHBIC TIOHATHS, 3aKOHBI 1
TEOPUU MEXAHUKHU; OCHOBHBIE (PU3NYECKUE
PKCIIEPUMEHTHI, TTOBJIASBIINE HA PA3BUTHE
MEXaHUKH., TEOPETUUECKHE OCHOBBI (PU3MUECKHIX
METOJIOB MCCIICIOBAHMS; SKCIIEPUMECHTAITLHBIC
METOBI ¥ CPEACTBA JUIS aHATIN3a U PEICHUS 3a/1a4
MEXaHUKH. YMeeT: GopMynupoBath GU3NYECKHEe
3aKOHBI, aHATU3UPOBATh UX BaKHOCTD,
AKTyaJIbHOCTb, C(hepbl MPUMEHEHHS;, HCITOJIb30BaTh
buznyecKre 3aKOHbI U TEOPUH Ha IPAKTHKE, PEIIaTh
3a/1a49M TI0 JAaHHOMY pasfieny oomen Gpusukm.,
MPOU3BOAUTD YHCIEHHBIC OIIEHKH 110 TOPSAKY
BEJIMYMHBI, KCII0JI30BaTh BO3MOKHOCTH METO/IOB
bu3NYECKUX UCCIEAOBaHUMN TS peLICHUS
(bu3MYeCKUX 33729 MEXaHWKH; JIeJIaTh IPaBUIbHBIC
BBIBOJIbI U3 COMOCTABICHUS PE3yAbTaTOB TEOPUU U
DKCIIEPUMEHTA; aHAJTN3UPOBATh, CHCTEMATH3UPOBATh
U OLIEHUBATh PE3YAbTAThl ONTHYECKHUX
PKCIIEPUMEHTOB; 000011aTh HMEIOITUECS
Matepuanbl. FIMeeT mpakTH4eCKUil OIbIT:
CaMOCTOSITEIIBHO IPHOOpETaTh HOBBIC 3HAHUS T10
MEXaHUKe; COTIOCTABIECHUS Pe3yIbTaToB
1a00PATOPHBIX IKCTICPUMEHTOB ITO MEXAHHKE C UX
TEOPETUYCCKUMU JIAaHHBIMH., BJIa/Ie€T HABBIKAMHU
rPaMOTHOM 00pabOTKH Pe3yJIbTATOB J1A00PATOPHBIX
DKCIIEPUMEHTOB M COMIOCTABIICHUS UX C
TEOPETHUYECCKUMHU JTAHHBIMU; 0000IICHUS 1
KPUTHUYECKOH OIEHKU PE3yIbTaTOB
DKCIIEPUMEHTALHBIX UCCIICTOBAHUH.

1.0.16 Teopus GpyHKITNH KOMILUIEKCHOTO
[IePEMEHHOTO

3HaeT: OCHOBHbBIE TEOpPEMBI Kypca: Teopema o
HEOOXOIMMOM M JIOCTaTOUYHOM YCJIOBUU
uddepeHIMPYEMOCTH PYHKIIUN KOMILIEKCHOTO
MIEPEMEHHOTO B TOUKe, Teopema O BBIUNCICHUH
MHTErpasia OT (PyHKIUU KOMIUIEKCHOTO
nepemeHHoro, Teopema Komm Ymeer: pemiars
CJIENYIOIINE CTaHIaPTHBIC 3a/1a4M: ONEPALIUH HAJl
KOMIIJIEKCHBIMU YHUCIIaMH, IOCTPOEHUE JINHUN U
o0JacTel Ha KOMILUIEKCHOH IIJTIOCKOCTH,
OIIPEEIICHUE U CBOMCTBA OCHOBHBIX 3JIEMEHTAPHBIX
(OIHO3HAUHBIX U MHOTO3HAYHbIX) (DYHKIIHI B
KOMILUIEKCHON 00J1aCTH, MPOBEPKa PEryIsIpHOCTH
¢yukumii ImMeeT npakTuyecKkuii OmbIT:
MCII0JIb30BaHMs OCHOBHBIX IOHATUH Kypca:
KOMILJIEKCHBIE YHCIIa IeUCTBUS HaJl KOMILIEKCHBIMU
qrcIaMH, 00JIaCTH U JIMHUM B KOMIUIEKCHON
MJIOCKOCTH, OCHOBHBIE 3JIEMEHTapHbIE PYHKIINU

1.0.15 Jluneiinas anreOpa v aHAIUTHYECKAs
reoMeTpus

3HaeT: OCHOBHBIE MTOHATHUS IMHEHHOU anreOphl:
MaTpULIbl, CHCTEMBI JIMHEWHBIX YPABHEHUH,




JIMHEHHBIE IPOCTPAHCTBA, TMHEHHBIE OIIEPaToOphl, U
OCHOBHBIE€ CBOMCTBA 3TUX MOHATHI. YMEET: peliarh
CHUCTEMBI JINHEUHBIX YPABHEHUU, BBITIOJIHATD
EHCTBUS HAJl MaTPULIAMU U KBaIpaTUYHBIMU
dopmamu. MiMeeT npakTHYECKUI OMBIT: TOCTPOCHUS
TTUHEHHBIX MOjieNIeld 00BEKTOB 1 MIPOIIECCOB B BUIE
MaTPUYHBIX COOTHOLIEHUM, CHCTEM JIMHEUHBIX
YpaBHEHUH, TMHEUHBIX TPOCTPAHCTB M JIMHEHHBIX
OIIEPaTOPOB

1.0.18 OcHOBBI TEOpUM BEPOSITHOCTEN U
CTOXaCTUYECKHUX MPOIIECCOB

3HaeT: ONpeeNICHUs U CBOWCTBA OCHOBHBIX
00BEKTOB M3YyUEHHUS TEOPUU BEPOSITHOCTEH, a TAKKe
bopMyTUpOBKM Hanboee BaXKHBIX YTBEPKACHUH,
METO/bl UX JOKA3aTeIbCTB, BO3SMOXKHbIE CPEpPbI
NPUIIOKEHUM YMEeT: pelarh 3a/1a4u
BBIUHCIUTENLHOTO U TEOPETHUECKOTO XapaKrepa B
00JIaCTH TEOPHH BEPOSITHOCTEH, yCTaHABINBATh
B3aMMOCBSI3U MEKy BBOAUMBIMU MOHATUAMU
lMeeT npakTUYECKUM OMBIT: ONIUCAHUS U aHAJIN3a
BEPOSATHOCTHBIX MOJIEJIEH; YCTaHOBICHUS
B3aMMOCBS3€H MEKIY pa3IMUHbIMU
TEOPETUUECKUMU MOHATUSAMU U pe3yJabTaTaMu
CIIy4aiHbIX SKCIIEPUMEHTOB; UCIIOJIb30BAHUS
METOI0B TOYEYHBIX U MHTEPBAJIbHBIX OILICHOK
apaMeTpoB paclpeeIICHUs

1.0.22 Teoperndeckas MEXaHUKa

3HaeT: OCHOBHBIE MOJIOKEHHS KIIacCUUeCKOH
MexaHUKU HbIOTOHA, CBA3b 3aKOHOB COXPaHECHUS
MEXaHHUKU C CHMMETPUEN POCTPAHCTBA U BPEMEHH,
OCHOBHEIC ITOHATHS MeXaHWKH ['aMuiIbTOHA. YMeEeT:
KCIT0JIL30BaTh METOBI MeXaHUKU HhrOTOHA 1
["amMmunbTOHA U aHANMM3a U pacyeTOB TUHAMUKHU
[IPOLIECCOB B MEXaHUUYECKUX CUCTEMAX,
MCII0JIb30BaTh ONTUKO-MEXAHUYECKYIO aHAJIOTHIO
I aHaW3a KBAHTOBOMEXaHMUYecKux cucteMm MmeeT
MPAKTUYECKUI ONBIT: TOCTPOEHUS KAYECTBEHHBIX U
KOJIMYECTBEHHBIX MEXaHUYECKUX MO€ENeH 00bEKTOB
Y TIPOLIECCOB B €CTECTBEHHOHAYUHOU chepe

eI TeIbHOCTHU

1.0.10 O6mas ¢pusuka. Onruka

3HAeT: TEOPETHUECKHUE OCHOBBI (PU3NUECKHIX
METOJIOB UCCIICIOBAHMS, SKCIIEPUMECHTAIILHBIC
METOJIBI U CPEJICTBA [Tl aHAJIN3A U PEIICHUS 3a/1a4
OIITHUKH., TCOPETUIECCKUE OCHOBBI, OCHOBHBIE
TIOHSITHS], 3aKOHBI U MOJICITH ONITHKH; YHCIICHHBIC
MOPSTIKY BETMYWH, XapaKTEPHBIC JUIS ONITHKH .
YMeeT: IPOU3BOJUTH YHCIICHHBIC OLIEHKH 110
MOPSIKY BETMYHHBI; UCTIOIH30BATH BO3MOKHOCTH
METONIOB (PM3MUYECKUX UCCIICAOBAHHMN IS PEIICHUS
du3nYeCKuX 3a7a4 ONTUKY; JeNIaTh MPaBUIHHBIC
BBIBOJIBI U3 COTIOCTABIICHHSI PE3YJILTATOB TEOPHH U
DKCTIEPUMEHTA; aHATH3UPOBATh, CUCTEMATU3HPOBATh
U OIICHUBATh PE3YJIBTAThI ONITUYECKUX
HKCIIEPUMEHTOB; 0000111aTh UMEIOIIHECS
MarepHa’bl., MIOHUMATh, H3JIaraTh U KPUTHICCKU
QHATM3UPOBATh (PH3UIECKYIO HHPOPMAIIHIO;
M0JIh30BaThCSI TEOPETUICCKUMH OCHOBAMH,
OCHOBHBIMU TIOHSATHUSMU, 3aKOHAMHU U MOJICIISIMU
onTuKU. MIMeeT npakTHYECKUH OIBIT:




CaMOCTOSATENIbHOM PabOTHI C anmapaTypoi B
ONTUYECKOM Jab0opaTopuu; BiIaeeT HaBbIKaMU
rpaMOTHON 00pabOTKH pe3yIbTaToOB J1AOOPATOPHBIX
SKCIIEPUMEHTOB M COMOCTABIICHUS UX C
TEOPETUICCKUMU JTAHHBIMH; 0000IICHUS U
KPUTHUECKOH OLIEHKU Pe3yIbTaTOB
AKCTIEPUMEHTAIBHBIX HCCIIeIOBaHU. ,
CaMOCTOSTEIHPHOU PaOO0THI B (hU3UUECKOM
1abopaTopuu; KyJIbTypOil MOCTAHOBKHU U
MOJEIUPOBAHUS (PU3MUECKUX 3a]1au ONTUKH.

1.0.09 O6mas ¢puzuka. DIEKTPUIECTBO U
MarHeTu3sm

3HaeT: pyHIaMEHTATbHBIE TIOHSITHS, 3aKOHBI U
TEOPHH AIIEKTPOMArHETU3Ma; OCHOBHBIE
(u3nIecKre YKCTIEPUMEHTBI, TIOBIHUSBIINE HA
pa3BUTHE 00IIeH (PU3UKHU., TCOPETUIECKUE OCHOBBI,
OCHOBHBIE TIOHSTHS, 3aKOHBI U MOJICITH OCHOBHBIX
pasnesnoB o01mel (GU3UKHU; YUCIEHHBIE TOPSIKU
BEJIMYHH, XapaKTEPHBIE IS PA3IMIHBIX Pa3IeIIOB
oOmielt pusuku. Ymeet: popMynupoBaTh
(du3nUecKre 3aKOHbI, aHATM3UPOBATh UX BAYKHOCTH,
AKTYyaJbHOCTb, C()epbl IPUMEHEHUS; UCIIOIb30BATh
(du3nUecKre 3aKOHBI ¥ TEOPHUU Ha MPAKTHKE, PEIIaTh
3aauyl 110 JAaHHOMY pasjieny oouiei Gpuzuku.,
MIPOM3BOANTH YHCIICHHBIC OIIEHKH TI0 TIOPSIIIKY
BEJIMYMHBI; UCIIOJIB30BATh BOBMOXKHOCTH METOJIOB
(U3NIECKHX MCCICTOBAHUH TS PEIICHHS
(¢u3MUeCcKHX 3a/1a4; MOHUMaTh, U3JIaraTh 1
KPUTHIECCKU aHAIH3HPOBATH (PH3HMUECKYIO
UH(OPMAIIUIO; TTOJIb30BaThCsl TEOPETUUECKUMU
OCHOBaMH, OCHOBHBIMH TTOHITHSMH, 3aKOHAMHA U
MozensiMu oomiel puzuku. Mimeer npakTuueckuit
OTIBIT: CAMOCTOSTEBHO MMPHOOPETATh HOBBIC 3HAHUS
1o oO01iel (pU3UKe; CONOCTABICHUS Pe3yIbTaTOB
1a00paTOPHBIX SKCIIEPUMEHTOB C UX
TEOPETUYECKUMH JaHHBIMH., CAMOCTOSTEIbHON
[paboTHI C anmapatypoit B (GU3NIECKOM TabopaTopuu;
HaBBIKAMU TPAMOTHOM 00pabOTKH pe3ysbTaToB
OIIBITA U CONIOCTABJICHHUS MX C TEOPETHUECKUMHU

JJaHHBbIMH.

4. O0béM 1 BUABI YUeOHOIT padoOTHI

OO0mas TpyA0€MKOCTh JUCHUILIMHBI cOCTaBiseT 6 3.e., 216 4., 110,75 4.

KOHTAKTHOU paboThI

Pacnipenenenue mo cemectpam
N Bcero B 4acax

Bun yuebnoit paboret 4acoB Howmep cemectpa
5 6

OO0mmast TpyI0EMKOCTh JUCITUTLITNHBI 216 108 108
Ayoumophvie 3aHAmMusL: 96 48 48
Jlexuuu (JI) 32 16 16

[IpakTuyeckue 3aHATUS, CEMUHAPHI U (WIIN) IPYTHE BUIIBI

aynuTopHbIX 3ausaTui (I13) 64 32 32




JlaGoparopubie paboTsI (JIP) 0 0 0

Camocmosmenvuas paboma (CPC) 105,25 53,75 51,5
[ToaroroBka K MpakTUUECKUM 3aHATHUSAM I10 pazzaenam 3-6. 15 0 15
[ToaroroBka K KOHTPOJILHBIM paboTaM, pa3aeinsl 3-6. 15 0 15
[ToaroroBka K 3a4eTy. 17,75 17.75 0
[ToaroroBka K MPaKTUIECKUM 3aHSATHSAM 110 TEOPUH,

18 18 0

pasnenst 1-3
ITonroroBka K 5K3aMeHY. 21,5 0 21.5
[TonaroroBka k KOHTpOJIBHBIM paboTam Nel-3 o paznenam

123 18 18 0

KoHcynpranyuy u npoMeKyTO4Hast aTTeCTalus 14,75 6,25 8,5

By koHTpos (3a4eT, qud.3a4et, IK3aMeH) - 3a4eT 9K3aMeH

5. ConepkaHue TUCHMIIMHBI

N O0beM ayTUTOPHBIX 3aHATHIA IO BUIaM B
pa3/:[gena HaumeHnoBanue pa3aenoB AUCHUTUITHHBI Jacax
Bcero JI 113 JIP
1 [Marematudeckre OCHOBBI KBAHTOBOM MEXaHUKHU 14 6 8 0
2 |OCHOBHBIE MOJIOKEHHSI KBAHTOBOM MEXaHUKHU 22 6 16 0
3 |KBaHTOBas TeOpUsI MOMEHTA UMITYJIbCA 24 6 18 0
4 [[IpubnmkeHHBIC METO/IbI KBAHTOBON MEXaHUKHU 18 6 12 0
5 KBaHTOBasi MEXaHHUKA CHCTEM TOXI€CTBEHHBIX g 4 4 0
YaCTUIL
6 PensiTuBHCTCKAas KBAHTOBAsi MEXaHUKa. Teopus 10 4 6 0
paccestHust
5.1. Jlekuun
Ne Ne Kox-
HaumeHnoBanue uinm KkpaTkoe coiepKaHue JEKIIMOHHOTO 3aHATHUS BO
neKuuujpasaena
4acoB
Beenenue. [Ipenmer u 3a1a4m KBaHTOBOM MeXaHUKU. JIMHEHHbBIE IPOCTPAaHCTBA X
HaJ royieM KoMIuieKcHbIX uncen C. YauTtapusle npoctpancTa U(n) KOHEUHOMN
pPa3MEpPHOCTH N, IPMUTOBO CKAISIPHOE Mpou3BeAeHNE. [ MIb0epTOBO MPOCTPAHCTBO
H. O600wmennsiii psa @ypre. L2(Q) u 12-peanuzanuu H. basucst B L2(Q) npu
1 1 |dimQ=1. bazucsl B L2(Q) mpu dimQ>1. L2(Q) kak TeH30pHOE MPOU3BEACHUE 2
OJTHOMEPHBIX MoAnpocTpaHcTB. Peanuzanus H kak npocTtpancTsa 12 BexTop-
cTOJI0110B OeCKOHEUHOU pazMepHocTH. 12-peanusanus H kak cnencrue L2(Q)-
peanuzanuu. BomHosas mexanuka [lIpeauarepa n MmarpuyHas MexXaHUKa
[eit3eHOepra.
Anrebpa JuHEHHbIX oniepaTopoB B H. OnepaTtop, SpMHUTOBO COMPSKEHHBIN K
naHnHoMy. CaMOCOTPSHKEHHBIE U SPMUTOBBI ONIEPATOPHI. AHTUIPMUTOBBI
orepaTopbl. YHUTapHBIE ONepaTopbl. YHUTAPHBIE peoOpa3oBaHus. 3aaadya Ha
) 1 COOCTBEHHBIEC 3HAUCHUS VIS IMHEHHBIX orepaTtopoB B H. OcHOBHBIE TEOPEMBI O )
cBoiicTBax coOcTBeHHBIX 3HaueHMi (C3) 1 cobcTBeHHBIX BeKTOpoB (CB)
SPMUTOBBIX onieparopoB. O6o0IeHHbIe peteHus 3aaa4u Ha C3. O0o0uieHHast
optoroHainbHOCTh CB. [/lensra-o0pa3Hbie MOCIEI0BATENBHOCTH U IeTbTa-(DyHKITUSI
[upaxa. CoiicTBa O0-pyHkiuu Jupaka.
JIuneiinsie oneparopsl B L2(€2). @yHaamMeHTalIbHbBIE ONIEPATOPHI KBAHTOBOM
3 1  |[MexaHUKWM - oneparopsl KOOPAUHATHI U UMMYJIbca. KaHoHnYeckue 2
KOMMYTAaIMOHHbIE cooTHOIIEeHHs1. Oneparop ['ammibsrona. 3agaun Ha C3 aiis




APMUTOBBIX oniepatopoB B L2(Q2), mpumepsl. JIunelinsie oneparops! B 12. MHTErpan
®dypre. YautapHas skBuBaieHTHOCTh L2(R3) peanmmsanuiit H. aTerpansubie
orepaTopsl, ycioBue ux spmuroBoctu. Oneparop ®ypse. Koopaunaraoe u
MMITYJIbCHOE NIPEJICTaBICHUS B KBAHTOBOM MexaHuke. DyHaMeHTallbHbIe
OIepaTopbl B KOOPJMHATHOM U UMITYJIbCHOM NPEACTABICHUSX.

MoTuBupOBKa 0CHOBHBIX NosiokeHuit KM. BeposaTHOCTHBIN XapakTep
npenckazanuii KM. JluckpeTHslie v HenpepbIBHbIE HAOM0aeMble. AMIUIATY/IbI
BEPOSITHOCTEH, COCTOSHUS KBAHTOBOM CHCTEMBI 1 BEKTOPBI THIILOEPTOBA
npoctpaHcTBa. Habmiomaemble v 5pMUTOBBI oniepaTopbl COOCTBEHHBIE COCTOSHUS
HabmonaeMbix. OcHoBHBIE akcroMbl KM: 1) Akcroma cocTosiHui, 2) AKkcroma
HaOIonaeMbIX, 3) AKCMOMa O CTaTUCTUYECKOM nHTepnpeTauu. [IpuHmn
CYNEepIIO3UIMHU. SIBIeHne KBaHTOBOM MHTepdepeHnu. PU3NUECKHUi CMBICI
BOJIHOBBIX QyHKIMH (B®). [TonHble HAOOPEI KOMMYTHUPYIOIIMX HAOIIOIAEMBIX.
OcHOBHBIE TEOpPEMBI 0 HabIOaeMbIX. Teopema o cpeTHeM 3HaUeHUH
HaOmonaeMoit. Teopema 0 QITyKTYIHUAX HECOBMECTHBIX HAOTIOMAEMBIX — MPUHITUTI
HeonpeneneHHocreil [eisenOepra.

'YHUBepcanbHas anredpa HabmogaeMblx. Kiiaccuueckne 1 KBAaHTOBBIE CKOOKH
[Tyaccona. Anre6pa JIu Habmogaembix. [IpyHIMIT COOTBETCTBUS (IMpPaKOBCKast
dopmynupoBka). [IpuHIMI COOTBETCTBUS U NIEPECTAHOBOUHBIE COOTHOILIECHUS JIs
¢byHnameHTanbHbIX oniepatopoB KM. SIBHbIN Bua ocHOBHBIX onepatopoB KM -
OIepaTopOB KMHETUYECKON M MOTEHIIMAIBHON SHEPTUH, MOMEHTA UMITYJIbCA B
KOOPJIMHATHOM M MMITYJIbCHOM MpezcTaBieHussX. Oneparop MOMEHTa UMITYJIbCA B
chepuyecKux KOOpAHHaTaXx.

KBanroBas nuHamuka B kaptune [ eitsenOepra. @u3ndeckuii CMbICT 3aBUCUMOCTH
HaOI01aeMbIX 0T BpeMeHH. VHTerpansl ABmkeHus. [lpumMep: nuHenHbIN
rapMOHUYEeCKHi ocuniaTop. Teopema Dpendecta. Kontprpumep -
QHIapMOHUYECKUH JIMHEWHBIN ocHMuIATOp. KBaHTOBas qMHAMUKA B KapTUHE
[[Ipenunrepa. YpaBaenue lllpenunrepa. Cranmonapuoe ypaBuenue lllpenunrepa.
'YpaBHEHHE HEMIPEPHIBHOCTH. 3aKOH COXPAHEHHSI KKBAHTOBOW WH(POPMAITUI.
[Tapagoxc DI1P u kBanTOBas MHGOPMATHKA.

[IpeoOpa3oBaHue BEKTOPOB COCTOSIHUA U HAOIIOAEMBbIX [TPU BPALLCHUSX.
[TaccuBHas TOUKa 3pE€HNUs HA BPAILLEHUS: BPALLIEHUSI CUCTEMbI KOOPMHAT.
KoMIOHEHTHI onepaTopa yIiioBOro MOMEHTa Kak FeHepaTophbl IPyIIIbl BpallleHUH.
Oneparop oBOpOTa Ha KOHEUHBIN yroj. KoMMyTallnOHHbIE COOTHOIIEHUS MEXAY
KOMIIOHEHTAMH OII€paTopa yIJIOBOIO MOMEHTA U KOMIIOHEHTaMH BEKTOPHOH
HaOI01aeMOi. AKTHBHAsI TOUKA 3pEHMS: BpallleHUE BEKTOpa cocTosaHuA. CBs3b
MEX]y OllepaTopamMM BpallleHHsI CUCTEMbI KOOPIUHAT U cOCTOsIHUA. CBONCTBA
0IIEpaTOpPOB KOMIIOHEHT YIJIOBOIO MOMEHTA, BBITEKAIOIINE TOJIBKO U3
KOMMYTAIIMOHHBIX COOTHOIIEHUH. CIIeKTpHI onieparopos 1z ,12. OrpaHun4eHHOCTh
CHEKTpa 1z cBepXy M CHU3Y, IUCKPETHOCTD, IKBUAUCTAHTHOCTH. CBOICTBO crieKTpa
ObITH LesIbIM WK noyuensiM. CriuH yactull. Kiaccudukanus yactui: 6030HbI 1
¢depmuonsl. CBsA3b 'paHMIl CIEKTpa C COOCTBEHHBIMH 3HaUEHUsIMH orieparopa 12.

Cuctema coOCTBEHHBIX QyHKIMIA oneparopos 12,1z. Ciyuaii opObuTtanbHOTo
newkeHns. Cheprueckne rapMoHuky. OniepaTrop MHBEPCHH U Y€THOCTh
cocTosHus. YacTuipl co cmiuHoM Y2, [IpeoOpazoBaHne BEKTOPOB COCTOSHUS TIPH
BpALICHUSAX CUCTEMBI KOOPJAWHAT. SIBHBII BHJ OIEpaTOPOB ITOBOPOTA. brHapHbIe
npeoOpa3oBanusi. CIIHHOPBHI.

CrnoxxeHue yrioBbIX MOMEHTOB. ClI0)keHHe CTUHOBBIX MOMEHTOB JIBYX YacCTHUI[ CO
cnrHOM 2. TpuIieTHbIe U cUHIIIETHBIE cocTosiHU. [Ipumep: atom remust. Opro- u
napacoctosHus renus. CioxeHre opOUTaIbHOTO U CIIMHOBOI'O MOMEHTA YaCTHIIBI
co criuHoM 1/2 . IlonHbIit MOMEHT UMIyINbca yacTullbl. OOIIMi ciayyail: cliokeHue
MOJHBIX MOMEHTOB JIBYX IOJICUCTEM KBAaHTOBOMEXaHUYECKOW CUCTEMBI.
Koadunmentsr Knebma-I'opnana.

10-11

[TprOnurkeHHbIE METOABI KBAHTOBOM MeXaHUKU. CTalmoHapHasi TEOpHsI

Bo3myIieHuM. Teopust Bosamyniennit Panes-1lIpenunrepa njst HEBBIPOXKAEHHOTO




cnexTpa. Teopus BO3MYyIIEHUH NPH HATMYUH BhIpoxkaeHus. Ciryuail On3Ko
PACIOJI0KEHHBIX YPOBHEH.

12

[IpubnmxeHHBIE METOIBI KBAHTOBOM MEXaHUKHU. Teopust Bo3MyIieHuit Burnepa-
bpuiutrosna. Teopus BO3MyLIEHNI, 3aBUCAIMX OT BpeMeHU. BapuaunoHHbie
Metoasl. Metoa Putna-Xumiepaaca.

13-14

[IpyHLIMIT HEPA3IUYUMOCTH YacTHIl B KBAHTOBOM MexaHuke. Oneparop
[EPECTAaHOBKH I1apbl YaCTHIL, €r0 cBoicTBa. CBOMCTBA CUMMETPHUH BOJIHOBOU
(YHKIMH CUCTEMBI TOXKAECTBEHHBIX YaCTHIL: 0030HBI U (pepMuonsl. [IpuHimn
[Taynu, pa3nuusble HOPMYIUPOBKH.

15

VYpasuenue Kieitna-lI'opaona. Ypasuenue [upaxka (V). Marpunst JIupaka.
[1noTHOCTH TOKa BeposiTHOCTU B Teopuu [upaka. Pemenue Y] m1st cBoGogHOM
yacTULbl. Y]] 17151 yacTUIBI BO BHEIIHEM Toiie. YpaBHeHue [laymnu.

16

DJIEMEHTHI TeOpHH paccesaHus. [loctaHoBKa 3a/1a4u paccesHUs.
JluddepennmanbHOe cedeHne ynpyroro paccessaus. @ynkuus [puna.
HHTerpaibHOE ypaBHEHUE paccesinus. bopHoBckoe nmpubmmkenue. Metos
MnapiualbHbIX BOJIH.

5.2. llpakTHyecKkue 3aHATHS, CEMHUHAPbI

Ne
SAHATHUA

Ne

pasnenal

HanmenoBanwne nimm KpaTKOC COACPIKAHUC MPAKTUICCKOIO 3aHATHA, CCMUHApa

Koi-
BO
qacoB

1-2

AKcroMBbI JInHeHoro ipocTtpancTBa (JIIT). Xapakrepuzanus MaOkecTB kKak JITI.
Jluneiinast 3aBUCUMOCTD U He3aBUCUMOCTH 3emeHToB JII1. PazmepHocTs 1 6a3uc
JITT. Cmena 6a3zuca. AKCHOMBI SPMHUTOBA CKJISIPHOTO Tipon3BeacHus. Hopma
BEKTOPA U METPUKA IIPOCTPAHCTBA. YHUTAPHbBIE IPOCTPAHCTBA.
OproHOpMHpOBaHHBIE (IeKapTOBBI) 6a3uckl. [Iporenaypa oproronanu3anuu
['pamma-IlIMuaTa. Akuomsl runb0eproBa npoctpanctsa (I'TI). CxogumocTthb
rnocienoBarenbHOCTH dMeMeHToB B ['TI. MeTpuueckast monHora.
CenapabenbHocTh. @yHKIMOHANBHAS L2(€2) peanusanus I'T1. [lekapToBbl 0a3uchl
B cimydae dimQ=1: Q=[0,a] u Q=R. TpuronomeTpuueckue u 0000IICHHBIC PAIABI
®ypee. [Tomuaomer Dpmura. Cirydait dimQ>1, npumepsl 6a3uCOB, MHOTOMEPHEIE
psanel Dypoe. 12-peanuzanmst ['T1. 12-peanuzarus I'TI kak ciencreue L2(Q)-
peanmuzanuu ['T1.

3-4

JIuneiinbie oneparopsl B ['T1. ComnpsikeHHbIE U CaMOCOTPSKEHHBIE OIIEPATOPHI.
YHUTapHBIE onepaTophl. 3aaa4uu Ha coOcTBeHHBIC 3HaUeHUs (C3) miis TMHEHHBIX
oreparopoB B ['TI. CpoiictBa C3 u cobcTBeHHBIX BeKTOPOB (CB) 3pMUTOBBIX
oneparopoB. O000IIEHHAs OPTOTOHATBFHOCTh M CBOMCTBA O-GyHKINHU Jlpaka.
JIuneiinbie oneparopsl B L2(€2). ®yHnamentanbHbie oneparopsl KM - oneparopbt
KOOpAMHATHI U UMITYJIbCa, UX cBoiicTBa. Onepartopsl ['amunsrona (I'). 3agaun Ha
C3 nns oneparopa I. Uaterpan @ypre. [Ipsmoe u obpaTHOE IpeoOpa3oBaHus
dypwe. KoopaunatHoe u umnynbcHoe npencrasieHus B KM. 3anava o nmuHeitHOM
rapMOHMYECKOM OCHMJUIATOPE B KOOPAMHATHOM U UMITYJIbCHOM IIPEICTABICHUSIX.

5-6

OCHOBHbBIE TOJIOKEHHS (AKCMOMBI) KBAHTOBOM MeXaHUKU. OCHOBHBIE TEOPEMBI O
CpeIHUX 3HaYeHUIX HaOmonaemMbIx. [lonHble HA0OPHI KOMMYTHPYIOLIUX
HabOmonaeMbix. CooTHomeHHe HeorpeaeneHHocteil. Kontponbhas pabora Nel.

7-8

YHUBepcanbHas anredpa HaOmonaeMbIx (airedpa Jlu). J{upakoBckuit mpUHIUI
COOTBEeTCTBU. SABHBIN BU OCHOBHBLIX HabOmogaeMbix KM. KBanToBas nuHamuka,
kaptuHa lllpenunrepa. Ypasuenue Hlpenunrepa (YII). Cranuonaproe YIII.
[Ipumep: cBoOOIHAs YacTHLIA.

9-10

OOm1re cBOMCTBA OTHOMEPHOTO JBMKEHHSI. DHEPTETUIECKUI CIIEKTP U BOJIHOBBIE
(YHKIMY CTAIIMOHAPHBIX YPOBHEH B MPSIMOYTOJIBHBIX sIMax. UUCIIO ypOBHEH B
OIHOMEpPHBIX siMax. SIMbI ¢ O-pyHkmaMu J{upaka.

11-12

KBaHTOBas 1MHaMuKa, kapTuHa leii3zenOepra. 3agaya o JMHEHHOM




rapMOHHUYECKOM ocimuisitope. Teopema Dpendecta. [IBukKeHHUS YaCTHIIBI B
OJTHOPO/THOM TIOJIE: CTAIIMOHAPHBIE COCTOSHUS, QYHKITUA DUpHU. ACCUMITTOTHKA
¢bynkuuu Diipu. Kontponbhas paborta Ne2.

13-14 3

Omnepatop MOMEHTa UMITYJIbCa, KOMMYTAIIMOHHBIE COOTHOLIEHHUS JIJISl HETO,
CJICOAYIOMIUE U3 MPUHIUIIA COOTBECTCTBUA. SIBHBIN BHU] OoII€paropa MOMCHTA B
KOOPIMHATHOM M UMITyJLCHOM TpecTaBieHnu. OmnepaTtop MOMEHTA B
chepuueckoit cucteme koopauHar. [I[peodpa3oBanre BEKTOpa COCTOSIHUI MpH
[MOBOPOTE COCTOSTHUS M CUCTEMBI KOOpAUHAT. KOMIIOHEHTHI omeparopa yriioBOro
MOMEHTA KaK '€HepaTopbl IPYIIIbI BPALIECHHN.

15-16 3

Crektp omneparopoB J2 u Jz. O6mue cBoiicTBa CiEKTpa, CAEYIOIIHNE U3
KOMMYTAIMOHHBIX COOTHOIIEHNH. O01mas cucrema coOCTBEHHBIX (DYHKLUI
oneparopoB J2, Jz B cmydae opOurtanbHoro MomeHTa. Chepuueckue TapMOHUKH.
Omneparop MHBEPCHH U YETHOCTh cocTosiHUS. KonTponbHas pabora Ne3 mo
paznenam 1-3.

17-18 3

CrnoxeHre yIIIOBBIX MOMEHTOB: 1) IBe 4aCTHIIBI CO CTUHOM 1/2, kinaccudurarust
COCTOSTHMI Ha CUHIJIETHBIE U TPUILIETHBIE, 2) MOJTHBI MOMEHT UMITYJIbCA YaCTHUIIBI
co cnHOM 1/2, 3) ciokeHue MPOU3BOJILHBIX MOMEHTOB - OOIIHE MTPECTABICHHS.

19-21 3

[IpeoOpa3oBaHre BEKTOpA COCTOSHHSI IPU BPALIEHUSIX CUCTEMBI KOOPIUHAT IS
JaCTHI[ CO CITMHOM 1/2. SIBHBIN BH ONIEpaTOpOB CIIMHA B TIPEJCTABICHUH, B
KOTOpOM oneparopsl S2,Sz nuaroHanbHbl. Marpuns! [laynu, nx cBoiicTsa.
KonTponbsHas padota Nel(4) mo pazaeny 3.

22-23 4

[Ipubmxennsie Mmetoasl KM. Teopust Bozmymienuit Panes-1lpenunrepa amns
HEBBIPOXKICHHOIO CIIEKTPA U JUIA Cily4as BeIpoxkaAcHUs. [Ipumep: sHeprus
MOHU3ALMK aTOMA TeJIHSL.

24-25 4

Bapuannonssie metonsl. Bapuanyonssiii npuHnun. Merox Purna-Xwunnepaaca
JUIsL OCHOBHOTO COCTOSIHUS CUCTEMBI. IIpuMep: sHEprus OCHOBHOIO COCTOSHUS
aToMma renus. HecrarmonapHas Teopusi BO3MYILICHH.

26-27 4

BBICTpI)Ie U MCIJICHHBIC BO3SMYIICHUAA. BricokouacToTHbIC BO3MYUICHUA.
HecrarmonapHbie BO3MYIIIEHUS B HEMPEPBIBHOM criekTpe. KoHTponbHas paboTa
Ne2(5) no pazneny 4.

28-29 5

CucreMbl TOXKIECTBEHHBIX YAaCTHUI] B KBAHTOBON MexaHHUKe. Oneparopbl
[epeCcTaHOBKH 4acTull. CBOWCTBa CUMMETPHH BEKTOPOB COCTOSIHUS 110
OTHOUICHHUIO K NIepecTaHOBKaM yacTull. @epMuoHbI U 0030HBL. [IpuHimn [Naymm.
Cucrema ¢pepmuonos. Jletepmurant Ciatepa.

30-31 6

DJIEMEHTHI PEIATUBUCTCKON KBAaHTOBOM MEXaHUKHU. YpaBHeHU Kielina-I'opnoHa.
Ypasuenue [upaka. Teopus paccesuus. AuddepenunanbHoe cedeHne paccesiHus.
bopHoBckoe npubamkenrne. Meton napuuaibHbIX BOJTH.

32 6

®dopmyina Pezepdopaa. Kontponbhas padora Ne3(6) no paznenam 5-6.

5.3. JlaboparopHbie padoThI

He npenycmoTtpenbt

5.4. CamocrosiTesibHasA padoTa CTyAeHTA

Brimonuenne CPC

Criucok nureparypsl (¢ ykazaHHUEM

[Monux CPC pas3zeroB, miaB, CTpaHuIl) / cchuika Ha  [CemecTp

pecypce

Koi-
BO
JacoB

HOHFOTOBK& K OIPAKTUICCKUM 3aHATHAM 10 KBaHTOBas MeXaHHKa C 3agad4yaMu. - M.,

pazzaenam 3-6.

1) Entorun I1.B.,KpuBuenkor B. /1.

dusmaraurt, 2001 1., , rmasa 4, ¢. 59-77;
n1aBa 6, c. 96-116; m1asa 9, ¢.147-176; rmaBsa

15




13, ¢.223-237 - 300 c. 2) boym A.
KBanToBas Mmexanuka: OCHOBBI U
npuioxkenus. - M., Mup, 1990 ., rmasa 3, c.
162-196; rmaBa 8, c. 297-307; rnaBa 9, c.
308-332; rmama 15, ¢. 466-490. - 720 c. 3)
Jlangay JI. ., JIudmun E.M.
Teopernueckas ¢usuka, T. 3, KBanToBast
MexaHUKa (HEPEISITUBUCTCKASI TEOPHS).
M3nanue 6-¢. — M.: Gusmatiut, 2004 r.,
rmaBa 4, c. 112-135; mmasa 6, c. 171-248;
n1aBa 8, c. 249-275; masa 9, ¢.281-290;
rnaBa 17, c. 609-616, 622- 630. - 800 c. 4)
Meccua A. KBanToBas MexaHuka, T.2. — M.,
Hayxka, 1978 r., mmaBa 13, c. 13-77, - 583 c.

[TonroroBKa K KOHTPOJBHBIM paboTaM,
pasnensl 3-6.

CM. muTeparypy K MpaKTUIECKUM 3aHATHSIM
1o pazaesnam 1-3 u 3-6.

15

[ToaroroBka K 3ayery.

CM. nmuteparypy K NpakKTUYECKUM 3aHITHSIM
1o pazaenam 1-3.

17,75

[lonroToBKa K MPakTUYECKUM 3aHATUSAM IO
TEOpUH, pazaensl 1-3

1) Emtorun I1.B.,Kpusuenkos B./I.
KBaHTOBas MexaHUKa C 3aj1a4aMu. - M.,
dusmarnurt, 2001 1., rmasa 1, ¢.5-23; 24-36. -
300 c. 2) boym A. KBaHTOBasi MEXaHHKa:
OcHOBBI 1 ipusokeHus. - M., Mup, 1990,
rnasa 1, ¢.8-63. - 720 c. 3) Jlangay JI. /1.,
JIndpurm E.M. Teoperndeckas pusmka, T. 3,
KBaHTOBas MexaHUKa (HEPEIATUBUCTCKAS
teopusi). U3nanue 6-e. — M.: duzmariur,
2004 1., tmaBa 1, c. 13-39; 44-111. — 800 c.
4) Meccua A. KBantoBasi MexaHuka, T.2. —
M., Hayka, 1978 1., tmaBa 13, c. 13-77, 583
C.

18

IloaroToBka K 2K3 AMCHY.

CMm. nuTeparypy K NpaKTUYECKUM 3aHSATUSIM
1o pazaenam 1-3 u 3-6.

21,5

[lonroroBka Kk KOHTPOJIBbHBIM paboram Nel-3
1o pazaesnam 1-3

Cwm. muTeparypy K IpakTHUYECKUM 3aHSATHUSIM

1o pazaenam 1-3.

18

6. DOoHJ OLIEHOYHBIX CPEACTB AJId IPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,

NMPOMEKYTOYHOM aTTecTAllUN

KonTposnb kauecTBa 0CBOESHMSI 00pa30BaTEIbHON MPOrPAMMBbI OCYIIECTBIISIETCS B

cootBeTcTBHH ¢ [TonokeHreM 0 OaTLHO-PEUTUHTOBOW CHCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JIeSITEIHHOCTH 00yYaIOIIUXCSI.

6.1. KouTpoabsusie meponpusitusa (KM)

Haspanue -
Ne | Ce- Bun Makc. THIBA-
KOHTpoJIbHOTO  |Bec [Mopsinok HauKMcIeHUs 6ATIOB
KM|mecTp| KoHTpoOIs MEDOMDISTIS Oann eTcs B
porp A
B koHTpOsbHOI paboTe 5 3ama4,
. [TucbmenHas MOKPBIBAIOIIUX U3y4aeMbIE Pa3/IeIbl
Texymnii .
1 5 KOHTPOJIbHAs 1 | 10 [|kypca. MakcumanbHBIN Oajt 3a 3a4eT
KOHTPOJIb
paborta Nel KOHTPOIbHYIO0 padoty 10. Kaxknas 3agaua
onieHuBaercs B 2 6amia. Eciu




[IPUBOJIUTCS BEPHOE PEIICHUE U BEPHBIN
OTBET, TorAa HauucisgeTcs 2 6amna. Eciu
pelieHue He NPUBOAUTCS, WIH OHO
HEBEpPHO, TO Hauucsercs 0 6ammoB
HE3aBUCHUMO OT oTBeTa. [Ipu Hanmnuun
TOJILKO BEPHOTO PEIICHUS HAYUCIACTCS
OIMH 0al.

Texymnii
KOHTPOJIb

I[Tucemennas
KOHTPOJIbHAs
pabora Ne2

10

B koHTposbHOI pabote 5 3aaa4,
[MOKPBIBAOIINX U3y4aeMbl€ Pa3eIIbl
Kypca. MakcumanbHbIN 0ast 3a
KOHTpOJIbHYIO padoty 10. Kaxnas 3amaua
olLeHNBaeTcs B 2 6auia. Eciu
[IPUBOJIUTCS BEPHOE PEIICHUE U BEPHBIN
OTBET, Torja Hauucnsercs 2 6ama. Eciau
penieHue He IPUBOAUTCS, WIIH OHO
HEBEpHO, TO Hauucisiercs 0 6ayoB
HE3aBUCHUMO OT oTBeTa. [Ipu Hanmmunm
TOJIBKO BEPHOT'O PELICHUS HAUUCIISAETCS
oIuH Oaj.

3a4CT

Texymuin
KOHTPOJIb

[Iucemennasa
KOHTpOJIbHAS
pabota Ne3

10

B koHTpONBHOI pabote 5 3a1ay,
MOKPBIBAIOLINX U3ydaeMble pa3/ieibl
Kypca. MakcumanbHBIN 0ait 3a
KOHTpOJIbHYIO padoty 10. Kaxxnas 3amaua
olieHuBaercs B 2 Oama. Ecin
[IPUBOJIUTCSI BEPHOE PEIICHUE U BEPHBIH
OTBET, ToTAa Hauucsgercs 2 6amna. Eciu
peleHre He MPUBOAUTCS, UM OHO
HEBEpHO, To Hauucnsgercs 0 6anioB
HE3aBUCUMO OT oTBeTa. [lpu Hamuuum
TOJILKO BEPHOTO PEIICHUST HAYUCIISIETCS
OZIMH OauI.

3a4CT

bonyc

VYcepnue B yuéoe

15

BOHYCBI HAYHUCIISIOTCS 10 YCMOTPEHUIO
MperoiaBarelis 3a: aKTUBHYIO paboTy Ha
TEKIMSIX ¥ CeMUHApaX; HATMIUE MOTHBIX
KOHCIICKTOB JICKIII/Iﬁ U CCMUHApPOB;
aKKypaTHOE MCITOJTHCHUE BCEX 3a/IaHUH B
CpOK; etc..

3a4CT

[Ipome-
KyTOYHAst
arTecTanus

KonTponbHoe
MEPOIPUATHE
MPOMEKYTOUHOU
aTTecTaluu

10

KontponsHoe mepompusitue (KM)
[IPOMEKYTOYHON aTTeCTallUU SBISETCS
MUCbMEHHOM paboToii. B pabote 5 3anay,
MOKPBIBAIOIIUX N3y4aeMbIe pa3Ieibl
Kypca. MakcumainbsHbIi 6asmt 3a KM
npomexyTouHou arrecranuu 10. Kaxxnas
3a/iaua oreHuBaeTcs B 2 6amna. Ecnu
[IPUBOAMUTCS BEPHOE PEIICHNUE U BEPHBII
OTBET, TorIa HauyuclseTcs 2 6amna. Ecnu
pelIeHre He PUBOIUTCS, UITU OHO
HEeBEpHO, TO Hauncisiercs (0 6asoB
He3aBUCUMO OT oTBeTa. [Ipu Hammuun
TOJIKO BEPHOTO PEIICHUS] HAYMCIIICTCS
OnMH OasI.

3a4CT

Texymni
KOHTPOJIb

I[Iucemennasa
KOHTpOJIbHAS
paborta Ne4

10

B koHTpONbHOI pabote 5 3anay,
MOKPBIBAIOIINX U3ydaeMble pa3/ieibl
Kypca. MakcuMaibHbIN Oan 3a

KOHTpoJsIbHYIO paboty 10. Kaxknas 3aaua

OK3aMCH




olcHUBacTcs B 2 Oajna. Ecim
MIPUBOJIUTCS BEPHOE PEIICHUE W BEPHBIN
OTBET, TOr[Aa HauKciseTes 2 6amna. Eciu
pereHue He TPUBOIUTCS, WIIH OHO
HEBEpHO, TO Hauncisiercs (0 6aysoB
HEe3aBUCHUMO OT oTBeTa. [Ipu Hamunm
TOJIKO BEPHOTO PEIICHUS] HAYUCIISICTCS
OnWH OasI.

Texymni
KOHTPOJIb

I[Iucemennasa
KOHTpOJIbHAS
pabota Ne5

10

B koHTpONbHOI pabote 5 3anay,
MOKPBIBAIOIINX U3ydaeMble pa3/ieibl
Kypca. MakcumanbHbIN 0asut 3a
KOHTpOJIbHYIO padoty 10. Kaxknas 3amaua
olieHuBaercs B 2 Oama. Ecnu
[IPUBOUTCSI BEPHOE PEIICHUE U BEPHBIH
OTBET, ToTAa HauucisgeTcs 2 6amna. Eciu
peleHre He MPUBOANUTCS, UK OHO
HEBEpHO, To Hauucnsgercs 0 6anioB
HE3aBUCUMO OT oTBeTa. [Ipu Hamuuum
TOJILKO BEPHOTO PEILIEHUS] HAuUCIIIeTCs
OJTH OaJlI.

OK3aMCH

Texymmi
KOHTPOJIb

I[Tucemennas
KOHTPOJIbHASA
pabota Ne6

10

B koHTposbHOI pabote 5 3a1a4,
[MOKPBIBAOIINX U3y4aeMbIE PA3EIIbI
Kypca. MakcumanbHbIi 0ast 3a
KOHTpOJIbHYI0 padoty 10. Kaxnas 3anaua
oLeHuBaeTcs B 2 6amna. Eciu
[IPUBOJIUTCS BEPHOE PEIICHUE U BEPHBIN
OTBET, Torja Hauucnsercs 2 6ama. Eciau
penieHne He IPUBOAUTCS, WIM OHO
HEBEpHO, TO Hauucisercs 0 6anos
HE3aBUCHUMO OT oTBeTa. [Ipu Hanmmunm
TOJIBKO BEPHOT'O PELICHUS HAUUCIIAETCS
oIuH Oa.

OK3aMCH|

bonyc

Ycepaue B yuéoe

15

BOHYCBI HAYUCTSAIOTCS 110 YCMOTPEHUIO
[peroiaBaTess 3a; aKkTUBHYIO paboTy Ha
JIEKIIUAX U CEMHUHApax; HAJTUYUE ITOJIHBIX
KOHCIIEKTOB JIEKLIIUW U CEMUHAPOB;
AKKypaTHOE UCITOJIHEHUE BCEX 3aJJaHUI B
CPOK; etc..

OK3aMCH|

10

ITpome-
JKyTOYHAas
arTecTanus

KontponsHoe
MEPOIPUATHE
IIPOMEKYTOYHOMU
arTecTalun

20

DK3aMeH sIBIeTcsa 00s3aTeIbHbBIM
KOHTPOJIBHBIM MEPOIIPHUSITHEM
[MPOMEXKYTOYHOM aTTeCcTaluu. JK3aMeH
SIBIISIETCSI MUCHMEHHON pabOoTOA.
MaxkcumanbHOE KOJMYeCTBO OaJIIOB 3a
MepornpusTue - 20. Bec meponpusrus - 2.
PaboTa BKJIIOUaeT 5 3a7au4,
MOKPBIBAIOLIUX U3yYaeMbI€ Pa3/AeIibl
kypca. Kaxnas u3 3amay orieHuBaercs B 4
6amta. Eciau mpuBonuTCs BEpHOE
pEIlICeHNE Y BEPHBIN MOJHBIA OTBET, TOT/IA
Hauucisiercs 4 6amna. Ecnu pemenue He
[IPUBOAMUTCS, WM OHO HEBEPHO, TO
Hauucsiercs: 0 6aI0B HE3aBUCUMO OT
otBeTa. [Ipu HanMYMK BEPHOTO peIIeHUS
HAYUCIISIIOTCS 0alIbI OT 2-X 10 4-X B
3aBHUCHUMOCTHU OT MOJTHOTHI PEIICHHUS U OT

BCPHOCTH M ITOJIHOTHI OTBETA: BCPHOC

OK3aMCH|




Oasa.

peleHre HEBEPHBIN OTBET - 2 0aa;
BEPHOE PEILICHUE U HETOIHBIN OTBET -3
0asuia; BEpHOE U TIOJIHOE peIlleHue U
HETOUYHBIN OTBET -3 0ajuia; BEpHOE
[pEllIeHNE U TIOJHbBIN BEPHBI OTBET - 4

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLEHUBAHUSA

Bun

IIPOMEKYTOYHOU
arTecTanuu

[Ipouenypa npoBeaeHus

Kpurepun
OLICHUBaHUS

3a4eT

3aueT MOXKET BBICTABISATHCSA M0 Pe3ybTaTaM TEKYIIEro KOHTPOJIS
1 60HYyCOB. CTyICHT MOXET YIIYUIIHTh CBOM PEHTHHT, TPOM IS
KOHTpoJbHOE Meporpustie (KM) npomexyTouHOM arTecTanuu.
KM npomexyTouHOM aTTecTaluuu sBIsSETCS MMCbMEHHOMN
paboroii.

B coorBercTBUU C
. 2.5, 2.6
[Tonoxxenus

OK3aMCH

DK3aMeH sBIseTcs 0043aTeIbHbIM KOHTPOJIbHBIM MEPOIIPUITHEM
MPOMEKYTOUHOM aTTeCTallMy. DK3aMEH SIBISIETCS] TUCbMEHHON
paboToi.

B cootrBeTcTBUU C
. 2.5, 2.6
[lonoxxenus

6.3. ITacnopt oHaa OLIEHOYHBIX CPEACTB

KommereHmun

Pesynbrarsl 00yueHus

Ne KM
6

10

OIIK-1

3HaeT: OCHOBHbIE TIOHATHS KBAHTOBOW MEXaHUKU: KBAHTOBAsl CUCTEMA,
€e CoCTosIHMe, HaOmroaemMasi; OCHOBHBIC MTOJIOKEHUST KBAHTOBOM
MEXaHUKH: aKCUOMY COCTOSTHU, aKCHOMY HaOII0Ia€MBIX, AKCHOMY O
CTAaTUCTUYECKON MHTEPIpPETAlUU, TPUHIIUI COOTBETCTBHS, PUHIIUIL
TOXKJECTBEHHOCTHU AJIEMEHTAPHBIX YACTHII

OIIK-1

'YMeeT: uaeHTu(UIMpPOBaTh 3a7a4y Kak KBAHTOBOMEXaHUYECKYIO,
BBIJICJIATH B U3y4aeMOU CHUCTEME MU IIPOLIECCE T€ YaCTH, KOTOPbIE
TpeOyIOT KBAHTOBOMEXaHHUUECKOTO PACCMOTPEHHS

OIIK-1

HMeeT mpakTU4eCKUI OMBIT: METOI0B MHTEPIPETALIMK PE3YIBTATOB
KBAaHTOBOMEXaHUYECKUX PACUETOB U IKCIIEPUMEHTOB, OLIEHKU
MPaBUJIBHOCTH HAWJIEHHOTO PEIICHUs, €r0 TOYHOCTH U aJI€KBaTHOCTH

paccMaTpuBacMOMy (1)I/I3I/I“IeCKOMy SABJICHUIO

Tumnosslie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeToAMYEeCKOEe M HH(OPMAIIMOHHOE OOecniedeHUue TUCIMIITIMHBI

IHeuaTHas yyeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:

1. bonnmapes b. B. Kypc o6uieit pusuku : yued. nocodue

JUIS1 BY30B : B 3

kH. . K. 2 / b. B. bounapes, H. I1. Kanamuukos, I'. I. CniupuH. - 2-e uzn.. - M. :
Opaiit, 2013. - 439,[1] c. : ni.

2. Cagenwes U. B. Kypc o6mieit ¢pusuku : yued. mocooue

JJ1s1 BTY30B : B 3

T.. T. 2/ W. B. CaBenbeB. - 8-¢ uzn., crep.. - CII6. u ap. : Jlans, 2007. - 496 c. : ni.

3. Cumyxus /. B. O6muii kypc ¢usuku : 1151 Gu3. crell.

B. CuByxuH. - 2-¢ u3n., ucnp.. - M. : Hayka, 1985. - 751 c. : un.

By30B . T. 4/ JI.




0) OononHumenbHas IUmepamypa:
1. Jlanpay, JI. 1. Teopetnueckas ¢usuka T. 3 KBanToBas MexaHuKa.
Hepenstusucrckas reopust B 10 T.: Yueb. nocobue nmnst ¢us. creil. yH-TOB. - 4-¢
u3M., uctp. - M.: Hayka, 1989. - 768 c.
2.  Meccua, A. KpanTtoBas mexanuka T. 2 B 2-x T. [1ep. ¢ ¢p. I1. I1.
Kynuma; [Tox pen. JI. [I. @agneesa. - M.: Hayka, 1979. - 583 c. ui.

8) omeuecmeenHuvle U 3apy0edCHble JHCYPHANLL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
He npenycmorpenst

2) MemoouuecKue yKazaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.
1. TIlapdenos, I1.C. KBanroBas Mmexanuka. Meronuyeckoe nocooue K
IPAKTUKYyMY 10 KBAHTOBOU (u3MKe. [ DNEKTPOHHBINA pecypc] — DIEKTPOH. JaH. —
CII6. : HY UTMO, 2012. — 133 ¢. — Pexum nocryna:
http://e.lanbook.com/book/43453 — 3aru. ¢ skpaHa.

U3 HUX: yuebHO-Memoouueckoe obecneuerue camocmoamenbHou pabomol cmyoeHma:
1. Tlapdenos, I1.C. KBantoBas mexanuka. Mertonudeckoe mocodue K
IPaKTUKyMYy 10 KBAHTOBOH (HU3UKe. [ DNEeKTPOHHBIN pecypc| — DIeKTpoH. AaH. —
CII6. : HUY UTMO, 2012. — 133 c. — Pexum nocrtyna:
http://e.lanbook.com/book/43453 — 3ar. ¢ ’3xpaHa.

DJIeKTPOHHAS Y4eOHO-MeToAuYeCKasl IOKYMEeHTaIUs

HaumenoBanue
Ne Bun peeypeas | bubmorpadpudeckoe onrcanue
JUTEPaTyphl NIEKTPOHHON
bopme
benoycos, FO. M. 3amaun o TeopeTnueckor pusuke:
Meronuyeckue ONEeKTPOHHO- YuebHoe nocodue/F0.M.benoycos, C.H.bypmuctpos,

3 Mocooust st oubmmoreunass  |A.M.Tepuos - lonaronpyausrit: Matemnekr, 2013. - 584 c.
CaMOCTOSATEJIBHOW  [cUCTEMA ISBN 978-5-91559-134-8. - Tekcr : anexkrponHslil. - URL:
paboThl cTyneHTa  |[Znanium.com  |https://znanium.com/catalog/product/510284 . — Pexxum

TOCTyMa: IO NOATHUCKE.

[lepeueHb MCTIONB3YEMOTO TPOTPAMMHOTO 00ECTICUCHHUS:
1. Microsoft-Office(6eccpouno)

[Tepedenpb ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U HH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecreYeHne 1 CIUTTHHbI

OcHoBHOE 000py/IOBaHKE, CTEHIbI, MAKETHI, KOMITBIOTEPHAsI TEXHUKA,
MpeyCTaHOBICHHOE POTpaMMHOE 00eCTIeYeHHEe, UCTIOIb3yeMOe AJIsl Pa3IMYHBIX BUIOB
3aHATHUU

Bun Ne
3aHATUN | ayj.

507

(16) [IPOEKTOP, KOMIIBIOTEP, TporpaMmMHoe obecneuenne PowerPoint

Jlexknuu







