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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

1.0.12 MaremaTu4uecKnii aHajns,
1.0.15 Teopust GpyHKIUI KOMIIIEKCHOTO He npenycmorpensl
[IEPEMEHHOTO0,




1.0.13 Iuddepennnanbabie ypaBHEHUS,
1.0.21 TeopeTnueckas MEXaHHKA,

1.0.17 OcHOBBI TEOPUH BEPOSITHOCTU U
CTOXaCTUYECKHUX MPOIIECCOB,

1.0.08 O6mas ¢puzuka. DIEKTPUIECTBO U
MarHeTusM,

1.0.14 Jluneiinas anreOpa 1 aHAIUTHYECKas
reoMeTpus,

1.0.07 O6mas ¢pusuka. TepmoanHamMuKa u
MOJICKYJIsIpHAs (PU3HKa,

1.0.16 BeruuciaurenbHas MaTeMaTHKA,
1.0.09 O6mas ¢pusuka. Onrrka,

1.0.06 O6mas ¢pusnka. Mexanuka

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

MpCAMICCTBYIOINUX JUCIHUILINH:

Jucrumimna

TpeboBanus

1.0.06 O6mas pusuka. Mexanuka

3HaeT: GyH/IaMEHTAIbHBIC TTOHSATHUS, 3aKOHBI U
TEOPUU MEXAHUKHU; OCHOBHBIE (PU3NYECKUE
DKCIICPUMEHTHI, TOBJIASBIINE HA PA3BUTHE
MEXaHUKH., TEOPETUUECKHE OCHOBBI (PU3MUECKHIX
METOJIOB MCCIICIOBAHMS; SKCIICPUMCHTAIILHBIC
METOZBI ¥ CPEACTBA JUIS aHATIN3a U PEICHUS 3a/1a4
MEXaHUKH. YMeeT: GopMyIupoBaTh GU3NYECKUE
3aKOHBI, aHATM3UPOBATh UX BaKHOCTD,
AKTyaJIbHOCTb, C(hephbl MPUMECHEHHS; HCITOJIb30BaTh
buznyecKkre 3aKOHbI U TEOPUH Ha MIPAKTHKE, PEIIaTh
3a/1a4M TI0 JJAaHHOMY pasJieny oomen Gpusukm.,
MPOU3BOAUTD YHCIECHHBIC OIIEHKH 10 TOPSAKY
BEJIMYMHBI; HCITOJIb30BaTh BO3MOYKHOCTH METO/IOB
bu3nYECKUX UCCIEAOBAHUN IS peLICHUS
(bu3HYeCKHX 3a7a9 MEXaHHUKH; JIeJIaTh IPaBUIIbHBIC
BBIBOJIbI U3 COMOCTABIICHUS PE3yAbTaTOB TEOPUU U
DKCIICPUMEHTA; aHAJTN3UPOBaTh, CHCTEMATH3UPOBATh
U OLIGHUBATh PE3YJAbTAThl ONTHYECKHUX
KCIIEPUMEHTOB; 0000111aTh UMEIOIITUECS
Matepuaibl. FiMeeT mpakTH4eCKUil OIbIT:
CaMOCTOSITEIIBHO TIPHOOpETaTh HOBBIC 3HAHUS T10
MEXaHUKE; COTIOCTABICHUS Pe3yIbTaToB
1a00PATOPHBIX IKCTICPUMEHTOB 110 MEXAHHKE C UX
TEOPETUUCCKUMU JIAHHBIMH., BIa/Ie€T HABBIKAMHU
rPaMOTHOM 00pabOTKH pe3yJIbTATOB JIA00PATOPHBIX
YKCIIEPUMEHTOB M COMOCTABIICHUS UX C
TEOPETHUCCKUMHU JTAHHBIMU; 0000IICHUS 1
KPUTHUUECKOH OILIEHKU PE3yIbTaTOB
DKCIIEPUMEHTAILHBIX UCCIICIOBAHUH.

1.0.08 O61mas ¢puzuka. DIEKTPUIECTBO U
MarHeTH3M

3HaeT: TEOPETUYECKUE OCHOBBI, OCHOBHBIC TIOHATHUS,
3aKOHBI M MOJIEJIM OCHOBHBIX Pa3zesioB O0IIei
(U3HUKY; YUCTICHHBIC MOPSIAKY BEJTUYHH,
XapaKTepHbIE AJIs PA3IMYHBIX pa3eoB o0eit
¢bu3uK., GPyHIaMEHTAIbHBIC TTOHSATHUS, 3aKOHBI U
TEOPUU DIEKTPOMArHeTU3Ma; OCHOBHbIE

(1)I/I3I/I‘-I€CKI/IG OKCIICPUMCHTHI, IMOBJIMABIINC HA




pasButue o01Iel Gu3uku. YmMeer: Mpou3BOAUTH
YHCJIEHHBIE OIICHKH 10 MOPSAIKY BETNYHHBI;
MCTIOJIB30BaTh BOZMOKHOCTH METOJIOB (PU3UIECCKUX
WCCIIEIOBAHUMN 11 pelieHus: GU3NYeCKHX 3a7ay;
MOHUMATh, U3JIaraTh U KPUTHYECKH aHATTU3UPOBATh
bu3ndecKyo nHpOpMaIUIO; MOTH30BaATHCS
TEOPETUICCKUMHU OCHOBAMHU, OCHOBHBIMH
MOHATUSAMH, 3aKOHAMH U MOJIEIISIMU 0011IeH (PU3nKH.,
dbopmynrpoBaTh (hU3MUECKUE 3aKOHBI,
QHAIM3UPOBATh UX BaXKHOCTh, AKTYaJIbHOCTh, CEpPhI
MPUMEHEHUS; UCTIONB30BaTh (PU3MUECKUE 3aKOHBI U
TEOpUU Ha MPAKTUKE, pelIaTh 3aJa4u M0 JaHHOMY
pazneny obmiei puzuku. Fimeer mpakTudecKuit
OTIBIT: CAMOCTOSITEIILHOM pabOTHI C anmaparypoi B
¢du3udeckoii 1abopaTopun; HaBBIKAMU TPAMOTHOM
00pabOoTKH pe3yIbTaTOB OIBITA U COTIOCTABICHUS MX
C TEOPETHUYECKUMH JaHHBIMU., CAMOCTOSTEIHHO
MpuoOpeTaTh HOBBIC 3HAHUS TI0 O0IIeH PU3HKE;
COIOCTABJICHUSI PE3yABTATOB TA0OPATOPHBIX
SKCIIEPUMEHTOB C UX TEOPETUYECKUMH JaHHBIMU.

1.0.12 MaremMaTi4eCcKUi aHaIn3

3HAET: OCHOBHBIE CBOMCTBA MPEJEIIOB
MOCIIEIOBATEIILHOCTH U (PYHKIMH JeHCTBUTETEHOTO
MEepPEMEHHOTO, TPOU3BOAHOM, nuddepenuana,
HEOIpeIeIEHHOTO HHTerpajia; CBOicTBa (yHKIUH,
HENPEPBIBHBIX HA OTPE3KE; OCHOBHbBIE
"3aMeuaTenbHbIe Npesienbl, Ta0MuuHbIe (POPMYIIBI
TUTSI TPOU3BOAHBIX U HEOTIPEIEIEHHBIX MHTETPAJIOB,
dbopmynel quddepeHInpoBanHs, OCHOBHBIE
[Pa3IOXKEHHSI AIIEMEHTAapHBIX PyHKUIUN 10 hopmyre
Telinopa; YMmeer: 3anuchbIBaTh BHICKA3bIBAHUS TIPU
MOMOIIIY JJOTHYECKUX CUMBOJIOB; BBIYUCIISITD
npeaesbl mocae10BaTeNIbHOCTeN U (QyHKIMN
NEHCTBUTENLHOTO IEPEMEHHOT0; BBIUUCIISTD
POM3BOAHBIE AIEMEHTAPHBIX (DYHKIINH,
pacKJIabIBaTh A€eMEHTapHble (QYHKIUH 110
dopmyne Teitnopa; npumensaTs popmyiy Teitnopa k
HAX0K/ICHUIO TNIABHOW CTETIEHHOW YacCTH IPH
BBIYUCIICHUH TIpesienioB pyHkiwmii; Mmeer
MPAKTUYECKHUM OMBIT: HABBIKOB BIIaJICHUS
MIPEIMETHOTO S3bIKA KJIACCUYECKOTO
MaTeMaTH4eCKOTro aHalln3a, IPUMEHSIEMOro Mpu
MOCTPOEHUH TEOPUHU IIPEIEIOB; HABBIKOB BIIaJICHUS
arnmnapaToM TEOPHUH MpeneoB, Au(depeHIInaIbHOTO
Y UHTETPAJIBHOTO NCUYMCIIEHUS ISl pELICHUS
[Pa3IUYHBIX 3a/1a4, BO3HUKAIOUIUX B (PU3HKeE,
TEXHHUKE, DKOHOMHKE U APYTUX MPUKIAJIHBIX
TUCITUTIITNHAX, armapaToM auddepeHInaaTbHOro
UCUUCIIeHUs (PyHKIMA MHOTHX IIEPEMEHHBIX, a
TaK)Ke anrnapaToM HHTETPATbHOTO UCUUCTICHUS [
pELIECHNs PA3IMUHBIX 337a4, BOSHUKAIOIINX B
¢duzrKe, TEXHUKE, SKOHOMUKE U IPYTHX
MPUKIJIAJHBIX JUCHUIUINHAX;

1.0.16 BrrunciurenpHast MaTeMaThKa

3HAeT: OCHOBHBIC HOHATHS U MCTOObI
BBIYHCIINTCIIHHOM MaTEMAaTUKH, OCHOBHBIC ITOHATHUSA
1 MCTOJIbI PCHICHUA CTAaHAAPTHBIX 3a/1a4,

HCITOJIB3YIOIIMX arapar BBEIYHCIINTETLHON




MaTeMaTUKN; TPUOINKEHHOE PELLIEHUE
anreOpandeckux 1 TPAHCICH/IEHTHBIX YpaBHEHHUI;
peleHre CUCTEM JIMHEHHBIX anreOpanyecKkux
YpaBHEHUI; MHTEPIOINPOBaHUE (DYHKITUN;
MPUOIKEHHOE PEIICHUE CHCTEM HETMHEWHBIX
YpaBHEHHUH., 3314 U METOAbI HHPOPMATUKH;
'YMeeT: pemarh TUIIOBBIE 33JJa4l U3y4aeMon
TUCLUTIIUHBL., TPUMEHSATH METOJIbI
BBIYMCIUTENHON MaTEMaTUKU TP PELICHUN
MPUKIAAHBIX 3a1a4; IMeeT mpakTU4eCKUi OIBIT:
MOJTOTOBKH 3aJ1au K pemeHuto Ha OBM,
pa3pabOTKu MPUIOKEHUHN C UCTIONIb30BAHUEM
BbIOpaHHOM ONEPAIMOHHON CUCTEMBI U CPEJIBI
pa3paboTKH.

1.0.15 Teopust pyHKIMI KOMITJIEKCHOTO
[epEMEHHOTO

3HaeT: OCHOBHBIE TEOPEMBI Kypca: Teopema o
HEOOXOIMMOM M JIOCTaTOYHOM YCJIOBUHU

b depeHIMPYEMOCTH PYHKIIUN KOMIUIEKCHOTO
[IEPEMEHHOTO B TOUKe, Teopema O BBIUNCICHUH
WHTerpasa oT (PyHKIUU KOMIUIEKCHOTO
nepeMeHHoro, Teopema Komn Ymeer: pemars
CJIeyIoIINe CTaHAAPTHBIE 3aJJa4u: ONepaliy HaJ
KOMIIJIEKCHBIMU YHCIIaMH, TIOCTPOEHUE JINHUN U
o0yacTel Ha KOMIUIEKCHOH IIJIOCKOCTH,
OIpPEEIIEHUE U CBOMCTBA OCHOBHBIX 3JIEMEHTAPHBIX
(OIHO3HAYHBIX U MHOTO3HAYHbIX) (DYHKIIHI B
KOMILUIEKCHON 00J1acTH, MPOBEPKa PETyISPHOCTH
¢byukumii ImMeeT npakTu4ecKuii OmbIT:
MCII0JIb30BaHMsI OCHOBHBIX MOHATUH Kypca:
KOMILJIEKCHBIE YHCIIa IeUCTBUS HaJl KOMILIEKCHBIMU
qHUCIaMU, 00JIaCTH U IMHUU B KOMITJIEKCHOM
MJIOCKOCTH, OCHOBHBIE 3JIEMEHTapHbIe PYHKINUU

1.0.07 O6mas pusuka. TepmoarHaAMUKa U
MOJIEKYIpHas (hru3nKa

3HaeT: GyH/IaMEHTAIbHBIC TTOHSATHUS, 3aKOHBI U
Teopuu 1o TepMogMHAMUKE U MOJIEKYISIPHON
du3HKe., TECOPETHUECKUE OCHOBBI (PU3HUYECKHUX
METOJIOB MCCIIEIOBAHMS; SKCIIEPUMEHTAIIbHBIE
METOJIBI M CPEJICTBA [T aHAJIN3A U PEIICHUS 3a/1a4d
TEPMOJUHAMUKH U MOJIEKYISIPHON (PU3UKH. YMEET:
dbopmynHrpoBaTh HU3MUECKUE 3aKOHBI,
AQHATM3UPOBATh UX BaXKHOCTH, AKTYaJIbHOCTH, CEphI
MPUMEHCHUST; UCTIOIL30BaTh (PH3UYECKUE 3aKOHBI U
TEOpUU Ha MPAKTUKE, pelIaTh 3aa4 10 JAHHOMY
pasneny o0mei GU3NKu., MPOU3BOAUTH YUCIEHHBIE
OLICHKH T10 TOPSAKY BETHYUHBI; HCTIOJIb30BaTh
BO3MOYKHOCTH METOJIOB (DH3UYCCKUX UCCIICTOBAHMIA
ISt pelieHus (GU3NUecKuX 3aa4 TePMOJUHAMUKY U
MOJICKYJISIPHON (DPU3UKH; JIeNaTh MPABWILHBIC
BBIBOJIbI U3 COTIOCTABIICHHSI PE3yAbTaTOB TEOPUU U
DKCIIEPUMEHTA; aHATM3UPOBATh, CHCTEMATH3UPOBATh
U OLIEHUBATh PE3YJAbTAaThl ONTHYECKHUX
PKCIIEPUMEHTOB; 0000111aTh UMEIOITUECS
Matepuaibl. FiMeeT mpakTHUeCKUil OIbIT:
CaMOCTOSITEJIBHO TIPHOOPETaTh HOBBIC 3HAHUS T10
TEPMOAMHAMUKH U MOJIEKYISIPHON (U3HKE;
COITOCTABIICHHSI PE3YJIBTATOB JTa00PATOPHBIX
YKCIIEPUMEHTOB 10 MaKpO(HU3UKE C UX

TCOPCTUUICCKUMU JAaHHBIMHU., BJIAJICCT HABbIKAMU




rpaMOTHON 00pabOTKH pe3yIbTaToOB J1AOOPATOPHBIX
SKCIIEPUMEHTOB M COTIOCTABIICHUS MX C
TEOPETUICCKUMU JIAHHBIMH; 0000IICHUS U
KPUTHYECKOH OIEHKH Pe3yJIBTaTOB
DKCIIEPUMEHTATBHBIX HCCIIETOBAHUM.

1.0.17 OcHOBBI TEOpUH BEPOSITHOCTH U
CTOXaCTUYECKHUX MPOIIECCOB

3HaeT: ONpeesICHUs U CBOWCTBA OCHOBHBIX
00BEKTOB M3YyUEHHUS TEOPUU BEPOSITHOCTEH, a TaKKe
(bopMyTUpOBKY Hanboee BaXKHBIX YTBEPKACHUH,
METO/bI UX JOKA3aTeIbCTB, BO3SMOXKHbIE CPEPbI
NPUIIOKEHUN YMEeT: pelarhb 3a/1a4u
BBIUHCIUTEILHOTO U TEOPETHUECKOTO XapaKrepa B
00JIaCTH TEOPHH BEPOSITHOCTEH, yCTaHABINBATh
B3aMMOCBSI3U MEKy BBOAMMBIMU MOHATUAMU
MeeT npakTUYECKUM OMBIT: ONIUCAHUS U aHAJIN3a
BEPOSATHOCTHBIX MOJIEJIEH; YCTaHOBICHUS
B3aMMOCBS3€H MEKIY pa3IMUHbIMU
TEOPETUUECKUMU MOHATUSAMU U pe3yJabTaTaMu
CIIy4aiHbIX SKCIIEPUMEHTOB; UCIIOJIb30BAHUS
METOI0B TOYEYHBIX U UHTEPBAJIbHBIX OLICHOK
apaMeTpoB paclpeeIICHUs

1.0.14 Jluneiinas anrebpa U aHATUTHYECKAS
reoOMETpUSL

3HaeT: OCHOBHBIE MMOHATHUS IMHEHHOM anreOpsl:
MaTpPUILIbl, CHCTEMBI JINHEWHBIX YPABHEHMI,
JIMHENHBIE IPOCTPAHCTBA, IMHEHHBIE ONIEPaTOPhI, U
OCHOBHBIE CBOMCTBA 3THX ITOHATUH. YMEET: pelarhb
CUCTEMBI JINHEWHBIX YPAaBHEHUM, BBITIOJIHATD
IEHCTBHSI HAJl MaTPUL[AMU U KBaIPaTUYHBIMU
dopmamu. MIMeeT npakTUUECKUI OMBIT: OCTPOCHUS
TTUHEHHBIX MOjieNield 00BEKTOB 1 MTPOIIECCOB B BUJIE
MaTPUYHBIX COOTHOILLIEHUN, CUCTEM JIMHEHHBIX
YPABHEHUH, JIMHEWHBIX IPOCTPAHCTB U JIMHEHHBIX
OIIEPaTOPOB

1.0.13 Tuddepennuanbable ypaBHEHUS

3HaeT: OCHOBHBIE MTOHATHUS 00ILEeH Teopuu

Qg QepeHIraIbHbIX ypaBHEHUH (T1071e
HalpaBJIeHUH, HHTErpalbHble KPUBbIE, U30KIIMHBI,
HavyaJlbHbIE YCIIOBUS, 3a1a4a Ko u 1p.); Teopemsl,
rapaHTUPYIOLIMX CYIECTBOBAHUE W/UIIH
€IMHCTBEHHOCTh pemieHus 3a1a4u Komu st

i pepeHIMaIbHbIX YPABHEHUN U CUCTEM

i QepeHnranbHbIX ypaBHeHHH (Teopembl [Tnkapa
u [leano); ocHOBHBIE TUITBI AU HepeHITHATBEHBIX
YpaBHEHHIA BBICUINX MOPSIKOB, JIOIMYCKAIOIIHNE
MOHM>)KEHUE MOPAIKA U METOJIbl UX PELIeHUs. YMeeT:
pemath qudQepeHraIbHbe YpaBHEHHUS IEPBOTO
HOpsi/IKa, HHTEIPpUpPyEMBbIe B KBaJpaTypax; perarb
OCHOBHBIE THITbl ypPaBHEHHI TIEPBOTO TIOPSIJIKA,
HepaspeleHHbIE OTHOCUTEIBHO POU3BOAHOIM;
pemaTh ypaBHEHHS CTapIINX ITOPSIKOB
MOHM)KEHUEM Topsiaka. FiMeeT npakTH4eCKHH OIbIT:
BJIaJICTh HAaBBIKAMU TIOMCKa o0iacTeit
€IMHCTBEHHOCTH AJ1s1 U (hepeHInaIbHBIX
YpaBHEHUH, a TAaK)Ke MOMCKA OCOOBIX PEIICHUH.

1.0.21 Teopetnueckas MexaHUKa

3HaeT: OCHOBHBIE MOJIOKEHHUS KI1aCCUIECKOMN
MexaHUKd HbI0TOHA, CBS3b 3aKOHOB COXPAHEHUS
MEXaHUKU ¢ CHMMETPUEH IIPOCTPAHCTBA U BPEMEHU,
OCHOBHBIC OHATHS MeXxaHuku ['aMuibToHa. YMeeT:

HCIIOJIb30BaTh MCTOAbI MCXaHHUKH Hrerotona u




[ amuisTOHA AJId aHAJIN3a U PaCuCTOB JTUHAMUKNU
MPOIIECCOB B MEXaHUYECKHX CHCTEMaX,
UCTIOJIb30BaTh ONTHKO-MEXaHUYCCKYIO aHAIOTHIO
TS aHAJTN3a KBAHTOBOMEXaHMUYECKUX cucTeM Mmeer
HpaKTI/I‘{eCKI/Iﬁ OIIBIT: MOCTPOCHUA KAYCCTBCHHBIX U
KOJTMYECTBEHHBIX MEXaHUICCKUX MOZIETICH 00BEKTOB
W IIPOIIECCOB B €CTECTBEHHOHAYYHOU cepe
NesITeTHHOCTH

1.0.09 O6mas pusuka. OnTrka

3HaeT: TEOPETUIECKNE OCHOBBI, OCHOBHBIC MIOHATHS,
3aKOHBI U MOJIEIH ONTUKH; YUCIICHHbIE TTOPSJIKU
BEITMYNH, XapaKTEPHBIE JIJIS1 OTITHUKH .,
TEOPETUUECCKHUE OCHOBBI (PHU3UIECKUX METOIOB
WCCJIEIOBAHMS; DKCTIEPUMEHTAILHBIE METOIBI U
Cpe/CTBa JIJIsl aHAIU3a U PEIICHUS 3a]]a4 ONTHKU.
'YMeeT: MOHUMATh, U3JlaraTh U KPUTHUECKU
QHATM3UPOBATh (PU3UIECKYIO HHPOPMAIIHIO;
MOJIb30BATHCS TEOPETUIECKIUMHU OCHOBAMH,
OCHOBHBIMU NOHATUSIMH, 3aKOHAMH U MOJECIIMHU
ONTHKU., IPOU3BOJUTH YHCIICHHBIE OIICHKH IO
MOPSIIKY BEJIMYMHBI; UCTIOJIB30BATh BOBMOKHOCTH
METO/IOB (PM3UYECKHUX UCCIICTOBAHUN JIJIST PEIICHUS
dbu3nYeCKUX 3a7a4 ONTUKY; JeNaTh MPaBUIbHBIC
BBIBOJIBI M3 COTIOCTABJICHUS PE3YIBTATOB TEOPHUH U
SKCIIEPUMEHTA; aHAIM3UPOBATh, CUCTEMATU3UPOBATh
W OIICHUBATH PE3YJIBTAThI ONTHYECKUX
PKCIIEPUMEHTOB; 0000IIaTh UMEIOIIUECS
Marepualibl. IMeeT npakTU4eCKHl OTIbIT:
CaMOCTOSITENIbHOM pa0oThI B (hr3mueckoit
TabopaTopuu; KyJbTypOil TOCTAaHOBKU U
MOJETUPOBaHUS (PU3MUECKUX 3a/1a4 ONTUKH.,
CaMOCTOSTEIFHOM PAa0OTHI C anmapaTypoil B
ONTUYECKOU JTab0OpaTOpuu; BIaeeT HABBIKAMU
rpaMOTHOM 00pabOTKH pe3yabTaToB JJaOOPaTOPHBIX
SKCIIEPUMEHTOB U COTMIOCTABJICHUS UX C
TEOPETHUYECCKUMHU JTAHHBIMU; 0000IICHUS 1
KPUTUYECKOM OLICHKU PE3yJbTaToB
KCTIEPUMEHTAIBHBIX HCCIICIOBAHUH.

4. O0bém 1 BUABI YUeOHOH PadOTHI

OO6m1as Tpya10eMKOCTh JUCIUILUIMHBI COCTABIAET 6 3.€., 216 4., 96,75 .

KOHTAKTHOU PabOThI

Pacrnipenenenue no cemectpam
. Bcero B Hacax
Bun yueGHO# paboThI
4acoB Homep cemectpa
5 6
OO6mmas Tpy10EMKOCTh TUCIUTUTHHBI 216 108 108
AyoumopHvie 3auamusi: 96 48 48
Jlexuuu (JI) 32 16 16
[TpakTudeckue 3aHATUS, CCMHHAPHI U (FITN) IPYTHE BHIBI
. 64 32 32
ayauTopHbIxX 3aHaTuil (I13)
JlabGopatopusbie pabotsl (JIP) 0 0 0




Camocmosmenvuas paboma (CPC) 105,25 53,75 51,5
C IPUMEHEHUEM JIUCTAHIIMOHHBIX 00pa30BaTeIbHBIX 0
TEXHOJIOTHIA
[TonroToBka K KOHTPOJIBHBIM paboTaM, paszensl 3-6. 15 0 15
[ToaroroBka K MpakTUYECKUM 3aHATHUSAM I10 pazziesam 3-6. 15 0 15
IToaroroBka k KOHTPOJIbLHBIM padoram Nel-3 no pazaenam 18 18 0
1-3
[TonroToBKa K MPaKTUYECKUM 3aHATHSM T10 TEOPHH, 18 13 0
pasnenst 1-3
[Togroroska k 3a4ery. 17,75 17.75 0
IToaroroBka K sK3aMeHY. 21,5 0 21.5
KoHcynbTanum u mpoMexXyTodHas aTTecTalus 14,75 6,25 8,5
Bun koHTpOs (3aueT, qud.3auet, IK3aMeH) - 3a4eT 9K3aMEH

5. Coneprxkanue TUCUMILIMHBI

O0beM ayaIUTOPHBIX 3aHATHH MO BUJIaM B
Ne HaumenoBanue paznenoB AUCIUTUTHHBI Jacax
pasnena
Bcero JI 113 JIP
1 [MaremarndecKkre OCHOBBI KBAHTOBOM MEXaHHUKH 14 6 8 0
2 |OCcHOBHBIE MOJOXKEHUS KBAHTOBON MEXaHUKHU 22 6 16 0
3 [KBaHTOBasi TEOpUSI MOMEHTA UMITYJIbCA 24 6 18 0
4 |[IpubnxkeHHbIE METOABI KBAHTOBONH MEXaHUKH 18 6 12 0
5 KBaHTOBas MEXaHUKA CHCTEM TOXIECTBEHHBIX 2 4 4 0
JaCTHII
6 PengatuBrcTCKasi KBAaHTOBasi MEXaHUKa. Teopus 10 4 6 0
paccesHus
5.1. Jlekuun
Ne Ne Kox-
HaunmMenoBanue uim KpaTkoe coAepskaHue JEKIIMOHHOTO 3aHSTHS BO
JeKIuu[pas3aena
4acoB
Beenenue. [IpenmeT u 3a1a4m KBaHTOBOM MeXaHUKU. JIMHEHHbBIE MPOCTPAHCTBA X
HaJ 1moJieM KoMIUIeKCHBIX uncen C. YauTtapasie npoctpancTa U(n) KOHEUHON
Pa3MEpPHOCTHU N, PMUTOBO CKAIIIPHOE TTpou3BeAcHUE. [ IIbOEPTOBO MIPOCTPAHCTBO
H. O606menusiii psia @ypre. L2(Q) u 12-peanuzanuu H. basucer B L2(Q) npu
1 1 |dimQ=1. bazucs! B L2(Q) npu dimQ>1. L2(Q) kak TeH30pHOE NMPOU3BEACHUE 2
OJTHOMEPHBIX MOANPOCTpaHCTB. Peanuzanust H kak mpocTtpancTsa 12 BekTOp-
cT0JI0110B OeCKOHEUHOM pazmepHocTH. 12-peanuzanus H kak cnencreue L2(Q)-
peanmsarun. BonHoBas mexanuka [lIpenuHrepa u MaTpuuHas MeXaHUKa
[ eitzenOepra.
Anre0Opa TuHEHBIX onepaTtopoB B H. Omneparop, SpMUTOBO CONPSIKEHHBIN K
manHOMY. CaMOCONpsKEHHBIE U SPMHUTOBBI OMEPATOPBL. AHTUIPMHUTOBBI
OTepaTopbl. YHUTApHBIEC OTIEPATOPhl. YHUTApHBIE TpeoOpa3oBaHus. 3ajada Ha
) 1 coOCTBEHHBIEC 3HAYCHHUSI JIsl TUHEHHBIX onepatopoB B H. OcHOBHBIE TEOPEMBI O 5
cBoiicTBax coOcTBeHHBIX 3HaueHUH (C3) 1 cobcTBeHHBIX BeKTOpoB (CB)
PMUTOBBIX onepaTtopoB. O6o0IeHHbIe perneHus 3aaaun Ha C3. O0o0eHHas
opToroHainbHOCTh CB. /lensra-o0pa3Hble OCIE0BATENBHOCTH U I€TIbTa-(DYHKIUS
Jlupaka. CBoiicTBa d-¢yHkuuu J{upaka.
3 1 JIuneiinbie onepatopsl B L2(Q). dyHIaMeHTaIbHBIE OTIEPaTOPhl KBAHTOBOM )
MEXaHUKHU - OTIEpATOPbI KOOPJAMHATHI U uMIysibca. KanHoHnueckue




KOMMYTAaIMOHHBIE cooTHOoWEeHus. Oneparop ['amunsrona. 3anaun Ha C3 1
APMHUTOBBIX oriepatopoB B L2(Q), mpumepsl. JInreiHbie oneparops! B 12. MaTETpan
®ypre. YHuTapHas s3kBuBaneHTHOCTh L2(R3) peanusaumii H. HTerpanbHele
omnepaTopsl, yciioBue ux 3pMutoBocTu. Oneparop @ypre. Koopaunarnoe u
UMITYJIbCHOE TIPE/ICTABJICHUS B KBAHTOBOM MexaHuke. DyHIaMeHTaIbHbIe
OTIepaTophbl B KOOPJUHATHOM U UMITYJILCHOM NPEICTABICHUSX.

MoTrBHpOBKa OCHOBHBIX NOJ0KeHN KM. BeposTHOCTHBIN XapakTep
npeackazanuii KM. JluckpeTHble 1 HeMpepbIBHbIE HAOMOaeMble. AMIUTUTY/IBI
BEPOSATHOCTEH, COCTOSTHUSI KBAHTOBOM CHCTEMBI M BEKTOPHI THILOEPTOBA
npocTpancTa. Habmrogaemble u 3pMuToBbI oniepatopbl COOCTBEHHBIE COCTOSHUS
HabmonaeMbix. OcHoBHbIE akcoMbl KM: 1) Akcroma cocTosiHui, 2) Akcruoma
HaOM0AaeMbIX, 3) AKCHOMA O CTaTUCTUYECKOM nHTepnpeTanuy. [IpuHimn
Cynepno3uiuy. SIBneHue KBaHToBOM UHTEephepeHInu. OU3NUECKUN CMBICTT
BOJHOBBIX QyHKIUI (BD). [ToaHble HAOOPHI KOMMYTHPYIOLINX HAOIIOIaEMBIX.
OcHOBHBIE TEOPEMBI O HaOMIOAaEMbIX. Teopema 0 cpeiHeEM 3HAYEHUU
HaOmonaeMoil. Teopema o GIyKTylHAX HECOBMECTHBIX HAOMIOAEMBIX — IPHUHILIUAI
HeomnpeaeneHHocTel [ eizenbepra.

'YHuBepcasibHas anredpa HaOmonaeMbix. Kitaccuieckue u KBaHTOBBIE CKOOKHU
[Tyaccona. Anre6pa JIu Habmogaembix. [IpuHIIMIT COOTBETCTBUS (IMPAKOBCKAs
dbopmynupoBka). [IpuHITUIT COOTBETCTBHS M MEPECTAHOBOYHBIC COOTHOIICHUS IS
dbyHnameHTanbHbIX oniepatopoB KM. SIBHBIN Bua 0CHOBHBIX onepatopoB KM -
OIcpaTopoB KHHETHYECKON U HOTGHHH&HBHOfI OHEPTrvur, MOMCHTA UMITYJIbCA B
KOOPAMHATHOM U UMITYJIbCHOM IpeAcTaBieHus1x. Oneparop MOMEHTA UMITYJIbCA B
c(epuueckux KOopauHaTaX.

KBaHnToBas nuHamuka B kapTuHe [ eiisenOepra. @u3sndeckuil CMbICI 3aBUCUMOCTH
HaOJIOaeMbIX OT BpeMeHHu. MHTerpansl nmwkenus. [Ipumep: TMHEHHBIN
rapMOHHYECKHiA ocimunisitop. Teopema Dpendecra. Korrprpumep -
AQHrapMOHUYECKUH JIMHEWHBbIN ocumiuaTop. KBaHTOBas AMHAMUKaA B KapTHUHE
[penunrepa. YpaBuenue lllpenunrepa. Craunonaproe ypasHenue Llpeaunrepa.
YpaBHEHHE HEMPEPHIBHOCTU. 3aKOH COXPaHEHHSI «KBAHTOBOW MHGOPMAITUI.
[Tapanokc OI1P u kBaHTOBas HH(OPMATHKA.

[IpeoOpa3oBaHre BEKTOPOB COCTOSIHUS M HAOMIONAEMBIX MIPU BPALICHUSAX.
[TaccuBHas TOUKa 3peHHUs HA BPAILLEHUS: BPALLIEHUSI CUCTEMbI KOOPMHAT.
KOMITOHEHTBHI ollepaTropa yIiIOBOrO MOMEHTA KaK FeHEpaTophl IPYIIIbI BpPAILlCHHUH.
Oneparop NOBOPOTa HA KOHEUHBIN yroy. KOMMyTalmoOHHbBIE COOTHOILICHUSI MEKTY
KOMIIOHEHTaMHM OIlepaTopa YIJIOBOI'O MOMEHTAa U KOMIIOHEHTaMH BEKTOPHOM
HaOIromaeMoi. AKTHBHASI TOUKA 3PEHUS: BpallleHue BeKTopa cocTosiHuA. CBI3b
MEX/1y OlepaTopaMi BpallleHUsI CUCTEMbI KOOpJAUHAT U cocTosiHUs. CBolicTBa
0TepaTopOB KOMIIOHEHT YIJIIOBOTO MOMEHTA, BBITEKAIOIINE TOJBKO U3
KOMMYTAIIMOHHBIX COOTHOIIEHUH. CrieKTpsl onepaTopos 1z ,12. OrpaHnyeHHOCTb
criekTpa 1z cBepXy U CHU3Y, JUCKPETHOCTh, SKBUANCTAHTHOCTH. CBOMCTBO CHIEKTpa
OBbITH 1eNbIM WK noynensiM. CriuH yactull. Kiaccudukanus yactui: 6030HbI 1
dbepmuonbl. CBsI3b TPaHUI] CIIEKTPa C COOCTBEHHBIMHU 3HAYEHUSIMHU omieparopa 12.

Cucrema coOCTBEHHBIX (yHKIMN onepaTopoB 12,1z. Ciyudaii opOUTaIbHOTO
nBkeHus. Chepuueckue rapMoHuky. OnepaTop MHBEPCHH U Y€THOCTh
coctosHus. Yactuipsl co cnuHoM 2. [IpeobpazoBaHre BEKTOPOB COCTOSHUS NPU
BpAILlEHUSIX CUCTEMbI KOOPAWHAT. SIBHBIN BHUJI OllepaTopoB NOBOpoTa. buHapHble
npeoOpazoBanusi. CIUHOPHI.

CrnokeHue yrioBbIX MOMEHTOB. CIIO)KeHHE CTUHOBBIX MOMEHTOB JIBYX YaCTHI[ CO
CIMHOM 2. TpuIieTHsle U cUHIIETHBIE cocTossHus. [Ipumep: atom renust. Opro- u
napacoctosHus renusi. ClokeHre OpOUTaIbHOTO U CIIMHOBOTO MOMEHTA YaCTHIIBI
co cnrHoM 1/2 . TlonHbIif MOMEHT UMITyJIbca yacTULbl. OOLIMIA Citydaii: clloKeHHue
MOJTHBIX MOMEHTOB JIBYX ITOJICHCTEM KBaHTOBOMEXaHUYECKOW CUCTEMBI.
Koadpunmentsr Knebma-I'opaana.

10-11

HpI/I6J'II/I)KeHHBIe MCTObI KBAaHTOBOH MEXaHUKH. CTaI_[I/IOHapHaH TCOPH




Bo3MyLieHuN. Teopus Bosmyenuii Paned-1lpenunrepa 1uist HEBBIPOXKIEHHOTO
criekTpa. Teopust BO3MYIICHUH TPpHU HATWYUH BeIpokaeHus. Cirydait 6;11u3K0
PAaCIIOJIOKEHHBIX YPOBHEM.

12

[TpubmkeHHBIE METOABI KBAaHTOBON MexaHuku. Teopus Bo3MyiieHuit Buraepa-
bprmtrosna. Teopust BO3MyILIEHH, 3aBUCAIIMX OT BpeMeHU. BapnannonHeie
Metoasl. Meron Purtna-Xumiepaaca.

13-14

[[pyHIMIT HEPA3TUYMMOCTH YaCTUIl B KBAHTOBOM MexaHuke. OnepaTtop
MepeCTaHOBKH Mapbl YaCTHII, €ro cBoKcTBa. CBOMCTBA CUMMETPUHU BOJIHOBOM
(YHKLMHY CUCTEMBI TOXKAECTBEHHBIX YacTUIl: 0030HbI U (epMUOHBL. [IpuHIMI
[Taynu, paznuuHbie GOPMYIUPOBKU.

15

YpaBuenue Kneitna-T'opnona. Ypasuenue Jupaka (Y]I). Matpuist dupaxa.
[110THOCTH TOKa BepOSITHOCTH B Teopuu Jupaka. Pemenne Y] nis cBoGomHOM
yacThlbl. Y]] A1t 4acTULbI BO BHELIHEM ToJie. YpaBHeHue [laynu.

16

DNIeMEeHTHI Teopuu paccesinus. [locTaHoBKa 3a71aun paccesHus.
JuddepennmanpHOe ceueHne ynpyroro paccesaus. @ynknus [puna.
HuTerpanbHOe ypaBHEHUE paccesHus. bopHoBckoe mpubmmkeHue. MeTtoa
MaplUuaIbHbIX BOJH.

5.2. llpakTyecKue 3aHATHS, CEMHUHAPbI

Ne
3aHATHA

No

paszena

HanmenoBanue uimm KpaTKO€ COACPIKAHUC MTPAKTUYCCKOIO 3aHATHUA, CCMUHApa

Koi-
BO
4acoB

1-2

Axkcromsbl JInHelHoro npoctpancTsa (JIIT). Xapakrepuzanuns MuoxecTs kak JIIT.
JluneiiHas 3aBUCUMOCTb U He3aBUCUMOCTH 31emMeHTOB JII1. PasmepHocTh 1 6a3uc
JII1. Cmena 6a3uca. AKCMOMBI 3pMHUTOBA CKaJISIpHOTO ITpou3BeeHus. Hopma
BEKTOpa U METPUKA MPOCTPAHCTBA. YHUTAPHBIE MPOCTPAHCTRA.
OproHOpMHPOBAHHEIE (JIEKaPTOBBI) Oa3uCHL. [Iporeaypa opToroHaau3anuu
['pamma-IIImMunara. Akuomsl Tuis0epToBa mpoctpanctsa (I'TI). CxonumocTh
[10CJIE0BATEIBLHOCTH 1eMeHTOB B ['Tl. Merpuueckas nomHora.
CenapabenpHocTh. @yHKITMOHANMBHAS L2(Q) peanuzanus ['T1. JlekapToBsl 6a3uchl
B cirydae dimQ=1: Q=[0,a] u Q=R. Tpuronomerpudeckue u 0000IIEHHBIE PSIBI
®dypre. [TommaoMbr DpmuTa. Cnyuait dimQ>1, npumepbl 6a3UCOB, MHOTOMEPHBIE
psnbl Dypre. 12-peanuzanus ['T1. 12-peanuzanus I'TI kak cnencteue L2(Q)-
peanuzanuu ['T1.

JIuneitnsie oneparopsl B ['TI. ConpsikeHHbIE U CAMOCONPSKEHHBIE ONIEPATOPHI.
YHUTapHBIE OnepaTopsl. 3a1aun Ha coOcTBeHHbIE 3HaueHus (C3) 11 TMHEHHBIX
onieparopoB B ['TI. CoiictBa C3 1 co6cTBeHHBIX BeKTOPOB (CB) 3pMHUTOBBIX
oreparopoB. O6001IeHHAs OPTOrOHAIBHOCTh M CBOMCTBA O-pyHKIMU Jrpaka.
Jluneiinbie oneparopsl B L2(Q). dynnamenTanbHbie onepatopbl KM - onepatopsr
KOOPJIMHATBI M UMITyJIbCa, UX cBoicTBa. Oneparopsl ['amunsrona (I'). 3agaun Ha
C3 s onieparopa [. Materpan ®ypre. [Ipsimoe u o6patHoe mpeoOpa3oBaHus
®ypre. KoopannatHoe n umnynbcHoe npeacrasiaeHus B KM. 3agaua o nMHelHOM
rapMOHMYECKOM OCHMIJUISATOPE B KOOPAMHATHOM U UMITYJILCHOM NPEACTABICHUSX.

5-6

OcCHOBHBIE TONOKEHUS (AKCHOMBI) KBAHTOBOW MeXaHUKH. OCHOBHBIE TEOPEMBI O
CpeAHUX 3HaYeHUsAX HaOmonaeMbIx. [TomHble HAOOPHI KOMMYTHPYIOIIUX
HaOmonaeMbix. CooTHomeHne Heonpenenennocred. KoarponpHas padota Nel.

7-8

YHuBepcasibHas ainredpa HabaonaeMbix (anreOpa JIu). AupakoBckuii mpuHIUI
COOTBETCTBUS. SIBHBII BUJ OCHOBHBIX HaOmonaembix KM. KBanToBas ntuHamuka,
kaptuHa lllpenunrepa. YpaBuenue lpenunrepa (YI). Cranunonapuoe Y1II.
[Ipumep: cBOOOIHAS YacTHLIA.

OO1u11e cBOWMCTBA OTHOMEPHOTO JABMKEHHSI. DHEPreTHYECKUM CIIEKTP U BOJIHOBBIE
(YHKIMY CTAlMOHAPHBIX YPOBHEH B MPSIMOYTOJBHBIX siMax. YKco ypoBHEH B
OHOMEpPHBIX siMax. SIMbI ¢ O-pyHKMAMHU J{upaka.




11-12 2

KBaHnTOBas nuHaMuKa, kapTuHa [ eiizenOepra. 3ajaua o TMHEHHOM
rapMOHHUYECKOM ocImuuisaTope. Teopema DpeHdecTa. J[BHKeHNS 9acTHIIHI B
OHOPOJTHOM TI0JIE: CTAllMOHAPHBIE COCTOSHUA, GYHKIUSA DpU. ACCUMIITOTHKA
dbynkuuu Diipu. KonTponasHas padorta Ne2.

13-14 3

OnepaTop MOMEHTa UMITYJIbCa, KOMMYTAllMOHHbIE COOTHOLIEHHUS JIJIsl HETO,
CJIEIYIOIINE U3 IPUHIIAIIA COOTBETCTBUS. SIBHBIN BU]I ollepaTopa MOMEHTA B
KOOPIMHATHOM M UMITYJIbCHOM TpefcTaBieHnu. OnepaTtop MOMEHTa B
cepudeckoil cucteme koopauHat. [IpeobpazoBaHue BEKTOpa COCTOSHUIH MTpH
[MOBOPOTE COCTOSIHUS U CUCTEMBI KOOpInHAT. KoMIOHEHTHI oneparopa yriioBOro
MOMEHTA KaK FeHepaTopbl TPYIIIbI BpAILICHUH.

15-16 3

Cnextp oneparopos J2 u Jz. O0miue CBOWCTBA CIIEKTPA, CIEAYIOIINE U3
KOMMYTAI[MOHHBIX COOTHOLIEHHH. O011as cuctema coOOCTBEHHbIX (PyHKIUI
orneparopoB J2, Jz B ciryuae opOutanbHoro MmomeHnrta. Ceprudeckue rapMOHUKH.
Oneparop UHBEPCUU U Y€THOCTh cocTosiHus. KonTponbHas pabora Ne3 o
paznenam 1-3.

17-18 3

CrnoxeHHe yIIIOBBIX MOMEHTOB: 1) JIBe 4acTHIIBI CO CTMHOM 1/2, kmaccudukanus
COCTOSIHMM Ha CUHIJIETHBIE M TPUILJICTHBIE, 2) MOTHBIM MOMEHT UMITYJIbCA YACTHUIIBI
co citHOM 1/2, 3) croskeHHue MPOM3BOIBHBIX MOMEHTOB - OOIITHE TIPEICTABIICHHUS.

19-21 3

[IpeoOpa3oBaHre BEKTOpa COCTOSIHUS IPU BPALEHUSIX CUCTEMBI KOOPIUHAT IS
JacTUI] cO cuHOM 1/2. SIBHBIIM BUJ] ONIepaTOpOB CIIMHA B MIPECTABICHUH, B
KOTOpOM onepaTtopbl S2,Sz nuaroHaiabHbl. MaTpuusl [laynu, ux cBoiicTsa.
KontponwsHas padora Nel(4) o pazueny 3.

22-23 4

[Tpubnmxennsie metoasl KM. Teopust Bo3myenuit Panes-Lpenunarepa ams
HEBBIPOXKIEHHOTO CIIEKTpa M JUIS City4as BeIpoxaeHus. [Ipumep: sHeprus
MOHU3ALMK aTOMA I'eJINsL.

2425 | 4

Bapuauvonnsie metoasl. Bapuanyonssii npunnun. Merox Purna-Xwuinepaaca
JUIs1 OCHOBHOTO COCTOSIHMS CUCTEMBI. [IpuMep: sHEprus 0CHOBHOTO COCTOSHUSA
aToMma renus. HecrammonapHas Teopysi BO3MYILCHHMN.

26-27 4

BeICTpBIC M MEJICHHBIE BO3MYIIEHHS. BHICOKOYAaCTOTHBIE BO3MYIIICHHS.
HecrannonapHbsie BO3MYIIIEHUS B HENMPEPBIBHOM criekTpe. KoHTpospHas paboTa
No2(5) mo pazneny 4.

28-29 5

CucTeMbl TOXKIECTBEHHBIX YAaCTHUIl B KBAHTOBOM MexaHuke. Oneparopbl
MCPCCTAHOBKU YaCTHLI. CBolicTBa CUMMCTPHHU BEKTOPOB COCTOAHUSA 10
OTHOIIEHUIO K MepecTaHOBKaM yacTuil. @epMuonsl u 0030Hb1. [Tpuniium [Taymm.
Cucrema ¢pepmuonoB. Jlerepmunant CrdTepa.

30-31 6

DJIeMEHTHI PEISTUBUCTCKON KBAaHTOBOM MeXaHUKU. YpaBHeHH KieiiHa-T'opnoHa.
YpaBuenue [upaka. Teopus paccesuus. JuddepeHimanbHoe CEUSHHE pACCEsTHUS.
bopHoBckoe npubnmxenne. MeTon napruaabHbIX BOJH.

32 6

dopmyna Pezepdopna. Konrponsnas padora Ne3(6) o pasnenam 5-6.

5.3. JIaboparopHbie padoThI

He npenycmorpenst

5.4. CamocrosiTesibHasi padoTa CTyIeHTa

Brimonmaenne CPC

Crnucoxk nureparypsl (¢ yKazaHUEM

IMogsug CPC pas3zenos, as, CTpaHuIl) / ccbuika Ha  [CemecTp

pecypc

Koi-
BO
JacoB

[loaroToBKa K KOHTPOJIBHBIM padboTawm, CM. nureparypy K NpaKTUYECKUM 3aHITHIM

paznaeinsl 3-6.

1o paszaenam 1-3 u 3-6.

15

[TonroroBka k npaktudeckum 3ausaTusM 1o |1) Emtorun [1.B. Kpusuenkos B./1. 6

15




paznenam 3-6.

KBanToBas MexaHuka ¢ 3agadyamMu. - M.,
dusmaraurt, 2001 1., , rmasa 4, ¢. 59-77;
n1aBa 6, c. 96-116; m1asa 9, ¢.147-176; rmasa
13, ¢.223-237 - 300 c. 2) boym A.
KpanToBas Mexanuka: OCHOBEI U
npunoxkenus. - M., Mup, 1990 r., masa 3, c.
162-196; rmasa 8, c. 297-307; rnaBa 9, c.
308-332; mmama 15, c. 466-490. - 720 c. 3)
Jlannay JI. /., JTudpmmn E.M.
Teopernueckas pusuka, T. 3, KBanToBas
MeXaHUKa (HEPEISITUBUCTCKASI TEOPUS).
Msnanne 6-¢. — M.: ®du3mariut, 2004 1.,
r1aBa 4, ¢. 112-135; rmaBa 6, c. 171-248;
rmaBa 8, c. 249-275; rmasa 9, ¢.281-290;
rmaBa 17, c. 609-616, 622- 630. - 800 c. 4)
Meccua A. KBadaToBast MexaHHKa, T.2. — M.,
Hayka, 1978 1., tnaBa 13, c. 13-77, - 583 c.

[loaroroBka Kk KOHTPOJIBbHBIM paboram Nel-3
1o paszgenam 1-3

CMm. nuTeparypy K NpaKTUUYECKUM 3aHSITUSAM
1o pasnaenam 1-3.

18

[loaroToBKa K MPaKTUYECKUM 3aHATUAM 110
TEOpUH, pazaensl 1-3

1) Emtorun I1.B.,Kpusuenkos B./I.
KBaHTOBas MexaHUKa C 3a1a4aMiu. - M.,
dusmariurt, 2001 1., masa 1, ¢.5-23; 24-36. -
300 c. 2) boym A. KBaHTOBast MexaHUKa:
OcHoOBBHI 1 ipusokeHus. - M., Mup, 1990,
raBa 1, ¢.8-63. - 720 c. 3) Jlangay JI.JI.,
JInpmmn E.M. Teopernueckas ¢pusuka, T. 3,
KBaHTOBas MexaHUKa (HEPEIATUBUCTCKAS
teopusi). U3nanue 6-e. — M.: dusmarmur,
2004 ., tmaBa 1, c. 13-39; 44-111. — 800 c.
4) Meccua A. KBanToBasi MexaHuka, T.2. —
M., Hayka, 1978 r., mmaBa 13, c. 13-77, 583
c.

18

IloaroTroBka K 3a4CTy.

CM. nuTeparypy K NPaKTUUYECKUM 3aHSITHSIM
1o paznenam 1-3.

17,75

[ToaroroBka K SK3aMeHY.

Cwm. nuTeparypy K MPaKTHIECKUM 3aHITHSIM
1o pazaesnam 1-3 u 3-6.

21,5

6. Tekymuii KOHTPOJIb YCIIEBA€MOCTH, IPOMEKYTOUHAS aTTECTAUA

KonTposnb kauecTBa 0CBOSHUSI 00pa30BaTEIbHON MPOrPAMMBbI OCYIIECTBIISIETCS B

cooTBeTcTBHH ¢ [lomoxkeHreM o 6aTbHO-PEUTHHTOBOM CUCTEME OIIECHUBAHUS PE3yJIbTaTOB
y4eOHOH eSITeIbHOCTH 00Yy4arOIINXCS.

6.1. KouTpoabubie meponpusitus (KM)

Haspanue -
Ne | Ce- Bun Makc. THIBA-
KOHTposIbHOTO  |Bec [MTopsinox HauKMcIeHUs: 6ATIOB
KM|mecTp| koHTpoIs MO 6amn eTcs B
porp A
B koHTpoOsbHOI paboTe 5 3ama4,
. [TucbmenHas MOKPBIBAIOIIUX U3y4aeMbIe Pa3Ieibl
Texymni 9
1 5 KOHTPOJIbHAs 1 | 10 |kypca. MakcumaibHbIi Oamt 3a 3a4eT
KOHTPOJIb
pabora Nel KOHTPOJIbHYO padoTy 10. Kaxknas 3agaua
olnieHuBaercs 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
MIPOMEKYTOYHOM [Ipouenypa npoBeaeHus Kpurepun
aTTeCTAIIH OLICHHUBaHUS
3aueT MOXKET BBICTABISATHCSA M0 Pe3ybTaTaM TEKYIIEro KOHTPOJIS
1 60HyCcOB. CTyCHT MOXET YJIYUIIUTh CBOW PEUTHHT, Tpoi1 |B COOTBETCTBUU C
3a4er KOHTpoJbHOE Meponpustie (KM) npomexyTouHol arrecrauuu. [mi. 2.5, 2.6
KM npomexyTouHOM aTTecTaluuu sBIsSETCS MMCbMEHHOMN [Tonoxenus
paboroii.
DK3aMeH SIBISIETCSl 00s13aTeNIbHBIM KOHTPOJIbHBIM MEpONpUSITHEM |B COOTBETCTBUH C
AK3aMEH MPOMEKYTOYHOM aTTeCcTalMy. DK3aMEH SIBISETCS MUCbMEHHOM [ 2.5, 2.6
paboToi. [TonmoxxeHust
6.3. OueHoyHbIe MaTEPUAJIBI
K P 5 Noe KM
OMIIETCHIIUU €3yJbTaThl 00y4YEeHHS TLBLEHRLo

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

(DOHI[I:I OLOCHOYHBIX CPCACTB I10 KAXKAOMY KOHTPOJIBbHOMY MCPOIIPUATHIO
HaxoOATCA B ITPUITIOKCHHAX.

7. YueOHO-MeToAMYEeCKOEe M HH(OPMAIIMOHHOE OOecniedeHUue TUCIMIITIMHBI

IHeuaTHas yyeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:

He nipenycmorpena

6) OononHumenbHas IUmepamypa:

Kynuma; ITox pen. JI. 1. ®anneera. - M.: Hayka, 1979. - 583 c. ui.
Jlannay, JI. JI. Teopetnueckas ¢pusuka T. 3 KBaHTOBasi MexaHHKa.

1. Meccua, A. KBantoBas mexanuka T. 2 B 2-x T. I[lep. ¢

2.

¢p. I1. 11

Hepenstusucrckas reopust B 10 T.: Yueb. mocobue nnst ¢pus. cren. yH-TOB. - 4-¢
u3., uctp. - M.: Hayka, 1989. - 768 c.




3.  boywm, A. KBaHTOBast MeXaHHKa: OCHOBBI U NpuiioxkeHus Ilep. ¢ anr.
A. B. Jleonunoga; ITox pen. B. 1. Mansbko. - M.: Mup, 1990. - 720 c. u.

8) omeuecmeenHvle U 3apyOedtCHbIE HCYPHANbL NO OUCYUNTUHE, UMelowuecs: 8 bubiuomexe:
He npenycmorpenst

2) MemoouuecKue yKasaHus 0 Cmyo0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. ITapdenos, I1.C. KBantoBas mexanuka. Meroguyeckoe nocooue K
IPAKTUKYMY 10 KBAHTOBOU (pU3HKe. [ DIEKTPOHHBINA pecypc| — DIEKTPOH. JaH. —
CII6. : HUY UTMO, 2012. — 133 c. — Pexum nocryna:
http://e.lanbook.com/book/43453 — 3ar. ¢ ’3kpaHa.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:
1. Ilapdenos, I1.C. KBanToBas Mmexanuka. MeTogudeckoe mocooue K
PAKTUKYMY 10 KBAHTOBOU (u3HKe. [ DNEKTPOHHBINA pecypc] — DIEKTPOH. JaH. —
CII6. : HY UTMO, 2012. — 133 ¢. — PexumMm gocrymna:
http://e.lanbook.com/book/43453 — 3ar. ¢ skpaHa.

BHCKTPOHHaH yqe6H0-MeTozmquKaﬂ HOKYMECHTaAIlUA

HaumenoBanue
Ne Brz beeypea s | bubnuorpagpuueckoe onrcanue
JUTEPATyphl JIEKTPOHHON
bopme
Jlannay, JI. JI. Teopetuueckas gusmka : yuebHOE mocodue : B
10 Tomax / JI. 1. JTannay, E. M. JIudmmur ; nox penakmueit J1.
ONEeKTPOHHO- [1. ITutaeBckoro. — 6-e u3z., ucnp. — Mocksa :
OCHOBHAS oubmuoreunast | PU3SMATIIUT, 2021 — Tom 3 : KBautoBas MexaHHuKa
1 reparypa cucTemMa (nepenstuBuctckas reopust) — 2021. — 800 c. — ISBN 978-
N31aTeIbCTBA 5-9221-0530-9. — Tekcr : anexTpoHHbI // Jlanb :
Jlanp HIIEKTPOHHO-OnOIoTeyHast cucrema. — URL:
https://e.lanbook.com/book/185658 . — Pexxum noctyma: nis
ABTOPU3. I10JIb30BATEIICH.
Kypc Teopetndeckoil pu3HkH B 3aja4axX U yIPaKHEHUSX :
DNEKTPOHHO- yaeOHo-meTonudeckoe nocodue / F0. X. Bexunos, FO. M.
oubnuoreunas  [Kyssmus, C. . MyxuH, 1. M. MykoBckuii. — Mockaa :
2 JlonosHuTe bHas crucTema MUCHUC, 2005. — 285 c. — Tekcer : anexTpoHHbIit // JlaHs :
nuTeparypa i
M31aTEeNIbCTBA HJIEKTPOHHO-OnbIMoTeyHast cuctema. — URL:
Jlanb https://e.lanbook.com/book/116479 . — Pexxum moctyna: s
ABTOPHU3. NIOJIb30BATENECH.
benoycos, FO. M. 3agaun o treoperuyeckoit gpusmke: YueGHoe
MeTonuyeckue DNEKTPOHHO- nocobue/FO.M.benoycos, C.H.Bypmuctpo, A.N.TepHOB -
3 HoCcoOus IS oubnuoreynas  |[Jonrompyansrii: Maremnekt, 2013. - 584 c. ISBN 978-5-
CaMOCTOSITENIbHON  [cucTema 91559-134-8. - TekcT : anekTpoHHbIN. - URL:
paboThl cTyneHTa  |[Znanium.com  |https://znanium.com/catalog/product/510284 . — Pexxum
TOCTyNa: MO HOATMKCKE.

[lepeyeHb HCIIOIB3YEMOTO TPOTPAMMHOTO 00ECIICUCHHS:
1. Microsoft-Office(6eccpouno)

[Tepedenp ucmonb3yeMbIx MPoheCCHOHABHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPABOYHBIX CHUCTEM:




Her

8. MaTepI/IaJIbHO-TeXHI/I‘lECKOC o0ecrneyeHue AUCHUIIINHBI

Bux No OcHoBHOE 000pyI0BaHKE, CTCH]IbI, MAKEThI, KOMITbIOTEPHAS TEXHHKA,
ARSI ayI_{ IIPEIyCTAHOBJICHHOE IIPOrPaMMHOE 00€CIICUCHHE, NCIIOIB3yEeMOe IS PA3IMYHBIX BUIOB
) 3aHATHN

507
(16)

Jlexuuu [IPOEKTOP, KOMITBIOTEP, ITporpaMMHoe obecnieuenue PowerPoint




