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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

IlepeueHp npeAIECTBYIOMNX AUCHUIUINH, [Tepedens nociaeayOMMX AUCITUIIINH,
BUJIOB paboT y4eOHOro MmiaHa BUJIOB paboT
1.0.10 O6mas puzuka. Onruka,
1.0.14 IuddepenunanbHble ypaBHEHHUS, He npenycmorpensl
1.0.15 Jluneitnas anreOpa u aHaTIUTHYECKAS




reoMeTpHs,
1.0.09 O6mas pusuka. DIEKTPHUIESCTBO U
MarHeTH3M,

1.0.17 BeruncnurenbHas MaTeMaTHKa,
1.0.13 MaremarndecKuii aHAJINA3,

1.0.08 O6mas pusuka. TepmoarHaAMUKa U
MOJIEKYNsApHast (pr3uka,

1.0.22 TeopeTnueckas MEXaHHKA,

1.0.18 OcHOBBI TEOPUH BEPOSITHOCTU U
CTOXaCTHYECKUX MPOIIECCOB,

1.0.16 Teopus ¢pyHKINN KOMITIEKCHOTO
MepEeMEHHOTO,

1.0.07 O6mas ¢pusnka. MexaHuka

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

MpCAMICCTBYIOINUX JUCIHUILINH:

Jucrumimna

TpeboBanus

1.0.16 Teopust pyHKIIHI KOMITJIEKCHOTO
[IepEMEHHOTO

3HaeT: OCHOBHbIE TEOpPEMBI Kypca: Teopema o
HEOOXO0IMMOM U JIOCTaTOYHOM YCJIOBUHU

G depeHIPYEMOCTH PYHKIIUN KOMILIEKCHOTO
[IEPEMEHHOTO0 B TOUKe, Teopema O BBIUNCICHUH
MHTErpasa oT (PyHKIUU KOMIUIEKCHOTO
nepemeHHoro, Teopema Komm Ymeer: peuiats
CJIENYIOIINE CTaHIaPTHBIC 3a/1a4M: ONEPALIUH HAJl
KOMIIJIEKCHBIMU YHUCIIaMH, IOCTPOEHUE JINHUN U
o0Jy1acTel Ha KOMIUIEKCHOH IIJIOCKOCTH,
OIPEEIICHUE U CBOMCTBA OCHOBHBIX 3JIEMEHTAPHBIX
(OIHO3HAUHBIX U MHOTO3HAYHbIX) (DYHKIIHI B
KOMILUIEKCHON 00J1acTH, MPOBEPKa PEryIsIpHOCTH
¢yukumii ImMeet npakTuyecKuil OmbIT:
MCII0JIb30BaHMsI OCHOBHBIX IOHATUH Kypca:
KOMILJIEKCHBIE YHCIIa IeUCTBUS HaJl KOMILIEKCHBIMU
qUCIaMU, 00JaCTU U IMHUU B KOMILJICKCHOM
MJIOCKOCTH, OCHOBHBIE 3JIEMEHTapHbIE PYHKLINU

1.0.14 Tuddepenumanbabie ypaBHEHUS

3HaeT: OCHOBHBIC MMOHATHUS 00IIEH TeOpUHr

b depeHIMaNbHBIX YpaBHEHUH (110J1e
HaIpPaBJICHUI, HHTETPAIbHBIC KPUBBIC, H30KJIHHEI,
HavyaJbHbIE YCIOBHS, 3a1a4ya Koy u 1p.); Teopemsl,
rapaHTHPYIOUINX CYIIECTBOBAHUE H/HIIH
€IMHCTBEHHOCTH perieHus 3aaaun Komu ans

G depeHIMATBLHBIX YPAaBHEHUN B CUCTEM

b depeHIManbHBIX YpaBHEeHUI (Teopemsl [Tukapa
u [leano); ocHoBHBIE TUITBI AH(epeHInaTBHBIX
YpaBHEHUI BBICIIUX MOPSIKOB, TOMYCKAOILIUE
TIOHIDKEHHE TTOPSIIKA U METOJIBI X PEIICHUS. YMeeT:
pemiath nuddepeHmanbHbe ypaBHEHHsI IEPBOTO
MOPsIKa, HHTETPUPYEMBIC B KBaIpaTypax; pemarhb
OCHOBHBIE THITBI YPaBHEHH MEPBOTO MOPSIKA,
Hepa3penIeHHbIE OTHOCUTEIHHO TIPOU3BOIHOIM;
peliaTh ypaBHEHHs CTapIINX HOPSAKOB
MOHWKEHHEM Topsiaka. IMeeT mpakTU4eCcKui ONbIT:
BJIa/IeTh HABBIKAMH MOMCKA 00IacTeit

€IMHCTBEHHOCTH s T (hepeHITHATBHBIX




YpaBHEHHUH, a TAKKE MOMCKA 0COOBIX PEIICHUH.

1.0.10 O6mas ¢pusuka. Onruka

3HaeT: TeOpEeTHUECKHUE OCHOBBI, OCHOBHbIE MTOHATHS,
3aKOHBI H MOJICIT ONTHKH;, YNUCICHHBIE TTOPSIKU
BEJIMYMH, XapaKTE€PHbIE JUI ONTUKHY .,
TEOPETUIECKUE OCHOBHI (PH3MUECKUX METOIOB
HCCIIEIOBAHMUS; DKCTIEPUMEHTAIbHbBIE METOIbI U
CpeICTBa JIJIsl aHAJIM3a U PELIeHus 3a7a4 ONTUKH.
'YMeeT: OHUMaTh, U3J1araTh U KPUTUYECKU
QHAIM3UPOBATh (PU3NUECKYIO MHPOPMAILINIO;
M0JIb30BaThCS TEOPETUIECKUMH OCHOBaMH,
OCHOBHBIMU TTOHITHSMH, 3aKOHAMH U MOJIEIISIMA
OIITUKU., TPOU3BOJUTH YUCICHHBIE OLIEHKHU 110
MOPSI/IKY BEJTMIUHBI;, UCTIONB30BaTh BO3MOYKHOCTH
METOJIOB (PU3MUYECKUX UCCIICAOBAaHUN IS pEIIeHUS
(U3NUECKHX 3a/1a9 ONTUKH; IeTaTh MPaBUIIbHBIC
BBIBOJIbI U3 COTIOCTABIICHHSI PE3YJIbTaTOB TEOPUH U
HKCTICpUMEHTA; aHAJTN3UPOBATh, CHCTEMATU3UPOBATh
U OLICHUBATh PE3YJIbTAThl ONTUYECKUX
PKCIIEPUMEHTOB; 000011aTh UMEIOITUECS
Marepuaibl. FiMeeT npakTHYeCKUi OIBIT:
CaMOCTOSITEJIbHOM paboThI B (hu3nueckoit
1abopaTopuu; KyJIbTypOil MOCTAHOBKHU U
MOZIETUPOBAaHUST (PU3NIECKHX 3a/1a9 ONTHKH. ,
CaMOCTOSATENIbHOM PaboTHI € anmapaTypoi B
ONITUYECKOW JTab0opaTopuu; BIIaIeeT HABBIKAMH
rpaMOTHON 00pabOTKHU pe3yabTaToB JIAOOPATOPHBIX
PKCTIEPUMEHTOB U COITOCTABIICHHS UX C
TEOPETUYECKUMH JaHHBIMU; 00001IeHNs U
KPUTHIECKOH OIIEHKH PE3yIIBTaTOB
HKCTIIEPUMEHTAJIbHBIX UCCIICIOBAHUH.

1.0.18 OcHOBBI TEOpHUH BEPOSITHOCTHU U
CTOXaCTUYECKHUX MPOLIECCOB

3HAeT: ONpEEIICHUs U CBOWCTBA OCHOBHBIX
00BEKTOB M3yUEHHUS TEOPUU BEPOSITHOCTEH, a TAKKE
(bopMyTUpPOBKH Hanbosee BaXKHBIX YTBEPKACHUH,
METO/bI UX JOKA3aTeIbCTB, BO3SMOXKHbIE CPEpPbI
MPUIIOKEHUM YMEeT: pelarhb 3a1a4u
BBIUHCIUTEIBHOTO U TEOPETHUECKOTO XapaKrepa B
00JIaCTH TEOPHH BEPOSITHOCTEH, yCTaHABINBATh
B3aMMOCBSI3U MEKy BBOAUMBIMU MOHATUAMU
MMeeT NpakTUYeCKUI OMBIT: ONMCAHUS U aHAIIN3a
BEPOSTHOCTHBIX MOJIEJIEH; YCTaHOBICHUS
B3aMMOCBS3EH MEKIY Pa3IMUHbIMU
TEOPETUUYECKUMU MOHATUSAMU U pe3yJabTaTaMu
CIIy4aiHbIX SKCIIEPUMEHTOB; UCIIOJIb30BAHUS
METOZ0B TOYEYHBIX U UHTEPBAJIbHBIX OLICHOK
apaMeTpoB pacHpeeIICHUs

1.0.17 BerunciureinbHast MaTeMaTuka

3HaeT: 3a/1a4uu U MeTO/1bl UH(OPMATUKH; , OCHOBHBIE
MIOHATHUS U METO/Ibl BBIYMCIUTEIIbHON MaTEMATHKH;
OCHOBHBIE ITOHATHUS U METO/bI PEILICHUS
CTaHJAPTHBIX 3aJ1a4, UCIIOJIB3YIOIIHX anmnapar
BBIYUCIUTEIbHON MaTEMATUKH; IPUOIHKEHHOE
pelieHne anredpandeckux U TPaHCLIEHIEHTHBIX
YPaBHEHHUI; PEIICHUE CUCTEM JIMHEWHBIX
anreOpandecKrux ypaBHEHH; HHTEPIIOINPOBAHNE
(GyHKIMIT; TPUOINKEHHOE PEeLICHUE CUCTEM
HEJIMHENHBIX YPABHEHUHN. YMEET: IPUMEHATh

MCTO/bI BBIYMCIIMTEIILHON MaTeMaTHKHU IIpH




[peLIEHUHU TPUKJIAAHBIX 3a]1a4;, PEIaTh TUIIOBHIE
3a7a4y U3y4yaeMou TUCIUIUIMHbL. MeeT
NPaKTUYECKHH OTBIT: Pa3padOTKU MPUIIOKEHUH C
HCITOJIb30BaHUEM BBHIOPAHHOW OTIEPAIIMOHHON
CHUCTEMBI U Cpe/Ibl pa3pabOTKH., MOATOTOBKH 3a/1a4 K
pemennio Ha OBM

1.0.13 MaremMaTu4yecKuii aHaIn3

3HAET: OCHOBHBIE CBOMCTBA IPEJEIIOB
MOCIIEIOBATEIILHOCTU U (PYHKIMH JeHCTBUTEEHOTO
MePEMEHHOTO, TPOU3BOAHOM, nuddepenuana,
HEOIpeeIEHHOTO HHTeTpajia; CBOicTBa (QyHKINUH,
HENPEPBIBHBIX HA OTPE3KE; OCHOBHbBIE
"3aMeuaTenbHbIe pesienbl, Ta0MuuHbIe (YOPMYIIBI
TUTSI TPOU3BOAHBIX U HEOTIPEIEIEHHBIX MHTETPAJIOB,
dopmynsl auddepeHnrpoBaHmsi, OCHOBHbIE
[Pa3IOXKEHHSI AIIEMEHTApHBIX PyHKUIUN 10 hopmyre
Telinopa; YMmeeT: 3anuchbIBaTh BHICKA3bIBAHUS IPU
MOMOIIIY JJOTHYECKUX CUMBOJIOB; BBIUYUCIISITD
npeaesbl mocie10BaTeNIbHOCTeN U (QyHKIMN
NEHCTBUTENLHOTO IEPEMEHHOT0; BBIUUCIISTD
POM3BOAHBIE AIEMEHTAPHBIX (DYHKIINH,
pacKJIaIbIBaTh AI€eMEHTapHbIe (QYHKIMH 110
dopmyne Teitnopa; npumensaTs popmyiy Teitnopa k
HAaX0K/ICHUIO TNIABHOM CTETIEHHOW YacCTH IPH
BBIYUCIICHUH TIpesienioB pyHkiwmii; Mmeer
MPAKTUYECKHUM OMNBIT: HABBIKOB BJIaJICHUS
MIPEIMETHOTO S3bIKA KJIACCUYECKOTO
MaTeMaTH4eCKOTro aHalln3a, IPUMEHSIEMOro pu
MOCTPOEHUH TEOPUHU IIPEIEOB; HABBIKOB BIIaICHUS
arnrnapaToM TEOPHUH MpenesoB, Au(depeHIInaIbHOTO
Y UHTETPAJIBHOTO NCUYMCIIEHUS ISl pELICHUS
[Pa3IUYHBIX 3a/1a4, BO3HUKAIOUIUX B (PU3HKeE,
TEXHHUKE, DKOHOMHKE U APYTUX MPUKIAJIHBIX
TUCITUTIITNHAX, arapaToM quddepeHnnaTbHOro
UCUUCIIeHUs (PyHKIMIA MHOTHX IEPEMEHHBIX, a
TaK)Ke anrnapaToM HHTETPATbHOTO UCUUCTICHUS [
pELIECHNs PA3IMUHBIX 337ja4, BOSHUKAIOIINX B
¢duzrKe, TEXHUKE, SKOHOMUKE U IPYTHX
MPUKIJIAHBIX IUCHUIUIMHAX;

1.0.15 JIuneitnas anreOpa v aHATUTHYECKAS
reoOMETpUsL

3HaeT: OCHOBHBIE MTOHATHUS IMHEHHOM anreOpsl:
MaTpPUILIbl, CHCTEMBI JINHEWHBIX YPABHEHMUI,
JIMHENHBIE IPOCTPAHCTBA, IMHEHHBIE ONIEPaTOPhI, U
OCHOBHBIE CBOMCTBA 3THX ITOHATUHI. 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 COOTHOILLEHUN, CUCTEM JIMHEHHBIX
YPABHEHUH, JIMHEWHBIX IPOCTPAHCTB U JIMHEHHBIX
OIIEPAaTOPOB

1.0.07 O6mas ¢pusnka. MexaHuka

3HaeT: (bYHI[aMeHTaJ'IBHBIe IIOHATHA, 3aKOHBI U
TCOPHUU MCXaHUKHU; OCHOBHBIC (bl/IBI/I‘ICCKI/Ie
OKCIICPUMCHTDI, IIOBJIUABINNEC HA PA3BUTHUC
MCXaHHKHU., TCOPECTUICCKHUEC OCHOBBI (bHBI/I‘-IeCKI/IX
MCTOOOB UCCJIICAOBAHUS; SKCIICPUMCHTAJIbHBIC
MCTOIbI U CPCACTBA JI aHAJIM3a U PCIICHUA 3a1a4

MeXaHUKH. YMeeT: GopMynupoBath HU3HUECKHe




3aKOHBI, aHATM3UPOBATH UX BAKHOCTD,
AKTyaJIbHOCTh, C(ephbl MPUMEHEHHUS; HCTIOIb30BaTh
bu3nyecKre 3aKOHBI U TEOPUH HA IPAKTHKE, PEIIaTh
3aJ1a4¥ 10 JaHHOMY pas3zenny oOmiel (Gu3uKH.,
MPOU3BOIUTH YHCIICHHBIC OIICHKH 110 TIOPSAKY
BEJIMYMHBI;, UCIIOJIb30BaTh BOBMOKHOCTH METOJ0B
(bu3NYECKUX UCCIEAOBAHUHN ISl pEeIICHUS
(bu3MYeCKUX 3a/1a4 MEXaHUKH, JIeJIaTh MPaBUIIbHBIC
BBIBOJIBI U3 COTIOCTABIICHUS PE3yIbTaTOB TEOPUH U
DKCIIEPUMEHTA; aHAIM3UPOBATh, CHCTEMAaTU3UPOBATh
U OLIEHUBATh PE3YJABTAThl ONTHYECKHIX
PKCIIEPUMEHTOB; 000011aTh HMEIOIITUECS
MaTepualibl. FMimeer npakTU4eCKuii OIIbIT:
CaMOCTOSTEIHPHO MTPUOOPETATh HOBBIC 3HAHUS TIO
MEXaHHUKE; COTIOCTABICHUS PE3yJIbTaTOB
TabOpaTOPHBIX HIKCIIEPUMEHTOB IO MEXAHUKE C UX
TEOPETUICCKUMHU JIAHHBIMH., BJIaJIC€T HABBIKAMHU
rPaMOTHOM 00pabOTKH Pe3yJIBTATOB J1A00PATOPHBIX
HKCIIEPUMEHTOB M COTIOCTABIICHUS UX C
TEOPETHUECCKUMH JTAHHBIMU; 0000IICHUS 1
KPUTHUYECKOH OIEHKH PE3yTBTaTOB
DKCIIEPUMEHTAIBHBIX MCCIICIOBAHUH.

1.0.22 TeopeTnueckas MEXaHHKa

3HAET: OCHOBHBIE TIOJ0XKECHHS KJIACCUIECKON
MexaHUKU HBIOTOHA, CBSA3b 3aKOHOB COXPAHEHUS
MEXaHUKH ¢ CHMMETPHEN ITPOCTPAHCTBA U BPEMEHH,
OCHOBHBIC IIOHATHS MEXaHUKH ['aMUIIbTOHA. YMeeT:
MCITOJIB30BaTh METO/BI MEXaHUKN HproTOHA 1
['ammiIbTOHA U1 aHAIIU3a U PACYE€TOB JUHAMUKHU
MIPOLIECCOB B MEXAHMYECKUX CUCTEMAX,
HCII0JIB30BAaTh ONTUKO-MEXaHUYECKYIO AaHAJIOTHIO
U aHAJIM3a KBAHTOBOMEXAHUYECKUX cucteM Mmeer
[IPAKTUYECKUH OIBIT: IOCTPOCHUS KaU€CTBEHHBIX U
KOJTMYECTBEHHBIX MEXaHUYECKUX MojieNiell 0ObEKTOB
U [IPOLIECCOB B €CTECTBEHHOHAYUHOU cepe
NEATEITbHOCTH

1.0.09 O6mas pusuka. DIEKTPHUIECTBO U
MarHeTu3m

3HaeT: TEOPETUYECKNE OCHOBBI, OCHOBHBIE TMIOHATHUS,
3aKOHBI U MOJIEJIM OCHOBHBIX Pa3zesioB O0MIei
(U3UKY; YUCTICHHBIC MTOPSIIKY BEJTUYHH,
XapaKTepHbIE JJIs Pa3IMYHBIX pa3enoB o0meit
bu3uK., GPyHIaMEHTAIbHBIC TTIOHSATHUS, 3aKOHBI U
TEOPHH JIEKTPOMATHETU3MA; OCHOBHbIE
(bu3HYEeCKHUEe SKCTIEPUMEHTHI, TIOBIIUSBIIINE HA
pa3BuTHe o011l PU3nKu. YMeeT: Mpou3BOAUTh
YUCJICHHBIC OIEHKH 10 TIOPSJIKY BEJINYUHBI,
MCIIOJIh30BaTh BOZMOKHOCTH METOJIOB (PU3UUECKUX
WCCJICIOBAaHUM JIS pelieHus (PU3nyecKux 3a1ad;
MOHUMAaTh, U3J1araTh U KPUTUUECKHU AHAIU3UPOBATH
busndeckyro nHpOpMaIUIO; MOTH30BaATHCS
TEOPETHUYECKUMH OCHOBAMHU, OCHOBHBIMHU
MOHATUSMU, 3aKOHAMU U MOJIETISIMU 00111ei (PU3UKH.,
dbopmynrpoBaTh (hU3HUECKUE 3aKOHBI,
AQHAJTM3UPOBATh UX BAXKHOCTb, aKTYaJIbHOCTh, CEpHI
MPUMEHEHHS; UCTIONB30BaTh (PU3NUECKUE 3aKOHBI U
TEOPHH Ha MPAKTHUKE, pElIaTh 3aJa4 M0 JaHHOMY
pazneny oomeit ¢puszuku. Meet mpakTuyecKuii

OIBIT: CAMOCTOSITEJILHOM paboThl C anmaparypoi B




¢du3ugeckoii 1abopaTopun; HaBBIKAMU TPAMOTHOM
00pabOTKH pe3ybTaTOB OIBITA U COTIOCTABICHUS MX
C TEOPETHUYECKUMHU TaHHBIMU., CAMOCTOSATEIBHO
MpuoOpeTaTh HOBBIC 3HAHUS 10 00IIeH PU3HKE;
COIIOCTABIICHHSI PE3YJILTATOB Ja00PATOPHBIX
SKCIIEPUMEHTOB C UX TEOPETUYECKUMH JaHHBIMU.

1.0.08 O6mas ¢pusnka. TepmonruHamMuKa 1
MOJIEKYIIIpHas (pu3nKa

3HaeT: QyH/IaMEHTAIbHBIC TTOHSATHUS, 3aKOHBI U
Teopuu 1o TepMoIMHAMHKE U MOJIEKYISPHON
bu3HKeE., TEOPETUIECKUE OCHOBBI (PM3HUECKUX
METOJIOB UCCIIEIOBAHMS; SKCIIEPUMEHTAIIbHBIE
METOIBI ¥ CPEICTBA JUIS aHAIN3a U PEIICHHS 3a/1a9
TEPMOJAUHAMUKH U MOJIEKYISIPHON (PU3KKH. YMEET:
dbopMynmupoBaTh PU3NUECKUE 3aKOHBI,
QHATM3UPOBATh UX BaXKHOCTH, aKTYaJIbHOCTh, CEPhI
HpI/IMeHeHI/ISI; HUCIIOJIB30BATh (l)I/I?;PI‘IeCKI/Ie 3aKOHBI 1
TEOpUU Ha MPAKTUKE, pElIaTh 3aa4 10 JAHHOMY
pazneny o0mei GU3NKu., MPOU3BOAUTH YUCIECHHBIE
OILICHKH T10 TIOPSAKY BETUYUHBI; HCIIOJIb30BaTh
BO3MOXXHOCTHU METOA0OB (bHSI/I‘—IeCKI/IX I/ICCJ'Ie)IOBaHI/Iﬁ
TS pelieHus (GU3MUeCKUX 3aa4 TePMOTUHAMUKY U
MOJICKYJISIPHOW (DU3UKH; J1eTIaTh MPAaBHIIbHBIC
BBIBOJIbI U3 COMOCTABIICHUS PE3yAbTaTOB TEOPUU U
DKCIIEPUMEHTA; aHAJTN3UPOBATh, CHCTEMATH3UPOBATh
U OLIEHUBATh PE3YAbTAThl ONTHYECKHUX
PKCIIEPUMEHTOB; 000011aTh UMEIOITUECS
MaTtepuaibl. FiMeeT mpakTHUeCKUil OIbIT:
CaMOCTOSITEIIBHO TIPHOOpETaTh HOBBIC 3HAHUS T10
TEPMOAMHAMUKH U MOJIEKYISIPHON (U3UKE;
COITOCTABJICHUS PE3YJIBTATOB JTJA0OOPATOPHBIX
YKCIIEPUMEHTOB 10 MaKpO(HU3UKE C UX
TeopeTquCKHMH JaHHBIMHU., BJIaIC€T HaBbIKaMU
rPaMOTHOM 00pabOTKH pe3yabTaTOB Ta0OPATOPHBIX
3KCHepI/IMeHTOB 1 COIIOCTABJICHHUA UX C
TEOPETUICCKUMU JTaHHBIMH; 0000IICHUS U
KPUTHUYECKOH OIEHKH PE3yITETaTOB
DKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUM.

4. O0béM 1 BUABI YUeOHOI1 padoOTHI

OO6mias TpyA0€MKOCTh JUCHUILIMHBI cOCTaBiseT 6 3.e., 216 4., 110,75 4.

KOHTAKTHOU padoThI

Pacnipenenenue mo cemectpam
N Bcero B 4acax

Bun yueonoii padoter 4acoB Howmep cemectpa
5 6

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

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

ayuTopHbIX 3aHsaTHil (I13) o4 32 32
Jlabopatopusie pabotsl (JIP) 0 0 0

Camocmosmenvuas paboma (CPC) 105,25 53,75 51,5




IlonroToBka K dK3aMeHY. 21,5 0 21.5

IToaroroBka Kk KOHTPOJIBHBIM paboTam, pa3aessl 3-6. 15 0 15

[ToaroroBka K MPakTUYECKUM 3aHATHUSAM 110 TEOPUH, 13 18 0
pasnenst 1-3

[ToaroroBka K MpakTUYECKUM 3aHATHUSAM I10 pazziesam 3-6. 15 0 15

IToaroroBka k KOHTPOJIbLHBIM padoram Nel-3 no pazaenam 18 18 0
1-3

[TonroroBka k 3adery. 17,75 17.75 0
KoHcynpranmy u npoMexyTo4Hast aTTeCcTalus 14,75 6,25 8,5
Bu koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 3a4er HK3aMEH

5. CoaeprkaHue TUCHMILIMHBI

O0BbeM ayTUTOPHBIX 3aHITHIA 1O BUIaM B
pajigena HaumenoBanue Pa3aciioB TUCHUIITINHBI qacax
Bcero JI 113 JIP
1 [Maremarnyeckue OCHOBBI KBAHTOBOW MEXaHUKU 14 6 8 0
2 |OCHOBHBIE MOJOKEHUSI KBAHTOBOM MEXaHUKHU 22 6 16 0
3 [KBaHTOBas TEOpUSI MOMEHTA UMITYJIbCA 24 6 18 0
4  |[IpubnmxeHHbIE METObI KBAHTOBOM MEXaHUKH 18 6 12 0
5 KBaHTOBasi MEXaHHUKa CUCTEM TOX/IECTBEHHBIX 3 4 4 0
JaCTHI]
6 PenaruBrcTCKast KBaHTOBasi MEXaHUKa. Teopus 10 4 6 0
paccesHus
5.1. Jlekuuu
Ne Ne Koz-
HanmMeHnoBaHue Ui KpaTKoe coAepKaHue JEKIIMOHHOTO 3aHATHS BO
NeKIUU|pas3aesa
4acoB
Beenenue. [Ipeamer u 3a1a4um KBaHTOBOW MeXaHHUKU. JIMHEHbIE mpocTpaHcTBa X
HaJ royieM KoMIuieKkcHbIX uncen C. YauTtapusie npoctpancta U(n) KOHEUHOMN
Pa3MEpPHOCTHU N, SPMUTOBO CKAJIIPHOE TTpou3BeAeHue. [ iIb0epTOBO MPOCTPAHCTBO
H. O600mmennsiit psag @ypee. L2(Q) u 12-peanuzanuu H. basucer B L2(Q) mpu
1 1 |dimQ=1. bazucer B L2(Q2) mpu dimQ>1. L2(Q) kak TeH30pHOE POU3BEICHUE 2
OJTHOMEPHBIX MOANpocTpaHCcTB. Peanuzanus H kak npocTtpancTsa 12 BexTop-
CTOJIOIIOB OeCKOHEUHOU pazMepHoCcTH. 12-peanm3anus H kak cnencreue L2(Q)-
peanuzannu. BonHoBas Mmexanuka lllpeaunrepa u MmarpuyHas MexaHUKa
[eitseHOepra.
Anrebpa TuHEHHBIX onieparopoB B H. Oneparop, 5pMUTOBO CONPSKEHHBIHN K
naHHOMY. CaMOCOIPSKEHHBIE U SPMUTOBBI ONIEPATOPHI. AHTUIPMUTOBBI
OMepaTopbl. YHUTApHbBIE ONIEPATOPHI. YHUTApHBIE TpeoOpa3oBaHus. 3ajaya Ha
) 1 COOCTBEHHBIC 3HAUCHHUS VIS JIMHEHHBIX orepaTtopoB B H. OCHOBHBIE TEOPEMBI O )
cBOiicTBax coOCTBeHHBIX 3HaueHMH (C3) 1 coOcTBeHHBIX BeKTOpOoB (CB)
APMHUTOBBIX oriepatopoB. O6o6meHHbIe pemeHus 3a1auan Ha C3. O6o0meHHas
opTtoroHanabHOCTh CB. Jlenbra-o06pa3Hbie MOCIeI0BaTeIbHOCTH U JeNIbTa-(DyHKIHS
[{upaka. CporicTBa O0-pynkimu J{upaka.
Jluneitnbie oneparopsl B L2(€2). @yHaameHTalIbHbBIE ONIEPATOPhl KBAHTOBOM
MEXaHUKH - OTIepaTOpPbl KOOPAMHATHI U uMIysibca. KaHonnueckue
3 1 KOMMYTaIMOHHbBIE cooTHOIIeHHs. Oneparop ['amumibsrona. 3agaun Ha C3 ais )
PPMUTOBBIX oniepatopoB B L2(Q2), mpumepsl. JInneiinbie onepatopsl B 12. MHTerpan
@dypre. YHuTapHas skBuBanieHTHOCTh L2(R3) peanuzanumii H. aTerpanbubie
ONEePATOPHI, YCI0BUE UX 3pMuUTOBOCTH. Oniepatop Pypre. Koopannaruoe u




MMITYJIbCHOE TIPE/ICTABICHHS B KBAHTOBOM MexaHuke. OyHaaMeHTanbHbIe
OTepaTopbl B KOOPJUHATHOM U UMITYJILCHOM NPEACTABICHUSX.

MoTHBHpOBKa OCHOBHBIX NOJ0KeHNH KM. BeposTHOCTHBIN XapakTep
npeackazanuii KM. JluckpeTHble 1 HeNpepbIBHbIE HAOMOaeMble. AMIUIUTY/IBI
BEPOSATHOCTEH, COCTOSTHISI KBAHTOBOM CHCTEMBI U BEKTOPHI THILOEPTOBA
npocTpancTa. Habmrogaemble u 3pMuToBbI onepatopbl COOCTBEHHBIE COCTOSHUS
HaOmonaeMbix. OcHoBHbIE akcoMbl KM: 1) Akcroma cocTosiHui, 2) Akcroma
HaOM01aeMbIX, 3) AKCHOMA O CTaTUCTUYECKOM nHTepnpeTanuy. [IpuHimn
Cynepno3uiuy. SIBneHue KBaHToBOM UHTephepeHInu. OU3NYECKUN CMBICTT
BOJHOBBIX QyHKIUI (BD). [ToaHble HAOOPHI KOMMYTHPYIOLINX HAOIIOIaEMBIX.
OcHOBHBIE TEOPEMBI 0 HaOMIOAaEMbIX. Teopema 0 cpeiHeEM 3HAYEHUU
HaOmonaemoil. Teopema o GpIyKTylHAX HECOBMECTHBIX HAOMIOAEMBIX — IPHUHLIUT
HeomnpeaeneHHocTel [ eizenbepra.

'YHuBepcasibHas anreOpa 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 -
OIIcpaTopoB KHHETHYECKON U HOTGHHI/I&J’IBHOI\/JI OHEPIrvur, MOMCHTA UMITYJIbCA B
KOOPAMHATHOM U UMITYJILCHOM IpeAcTaBiaeHus1x. Oneparop MOMEHTA UMITYJIbCA B
c(epuueckux KOopauHaTaX.

KBaHToBas nuHamuka B kapTuHe [ eiisenOepra. ®u3nuecKkuii CMbIC 3aBUCUMOCTH
HaOJI0aeMbIX OT BpeMeHHu. MHTerpansl nmwkenus. [Ipumep: TuHEHHBIN
rapMOHHYECKHiA ocimunisitop. Teopema Dpendecra. Korrprpumep -
AQHrapMOHUYECKUH JIMHEWHBIN ocumiuiaTop. KBaHTOBas AMHAMUKaA B KapTHUHE
[penunrepa. YpaBuenue lllpenunrepa. Craunonaproe ypasHenue Lllpeaunrepa.
YpaBHEHHE HEMPEPHIBHOCTU. 3aKOH COXPaHEHHS «KBAHTOBOW MHGOPMAITHI.
[Tapanokc OI1P u kBaHTOBas HH(OPMATHKA.

[IpeoOpa3oBaHre BEKTOPOB COCTOSIHUS M HAOMIONAEMBIX MIPU BPALICHUSAX.
[TaccuBHas TOUKa 3pEeHHUS HA BPAILLEHUS: BPALLIEHUSI CUCTEMbI KOOPMHAT.
KOMITOHEHTBHI ollepaTropa yIiI0BOrO MOMEHTA KaK F€HEpaTophl IPYIIIbI BpPAILICHUH.
Oneparop NOBOPOTa HA KOHEUHBIN yroyi. KOMMyTalmoHHbBIE COOTHOILICHUSI MEKTY
KOMIIOHEHTaMHM OIlepaTopa YIJIOBOI'O MOMEHTAa U KOMIIOHEHTaMH BEKTOPHOM
HaOIromaeMoi. AKTHBHASI TOUKA 3PEHUS: BpallleHue BeKTopa cocTosiHUA. CBS3b
MEX/1y OlepaTopaMi BpallleHUsl CUCTEMbI KOOpJAUHAT U cocTosiHUs. CBolicTBa
0TepaTopOB KOMIIOHEHT YIJIIOBOTO MOMEHTA, BBITEKAIOIINE TOJBKO U3
KOMMYTAIIMOHHBIX COOTHOIIEHUH. CrieKTpsl onepaTopos 1z ,12. OrpaHnyeHHOCTD
criekTpa 1z cBepXy U CHU3Y, JTUCKPETHOCTh, SKBUANCTAHTHOCTH. CBOMCTBO CHIEKTpa
OBbITH 1eNbIM WK noynenbiM. CriuH yactull. Kiaccudukanus yactui: 6030HbI 1
dbepmuonbl. CBsI3b TPaHUI] CIIEKTPa C COOCTBEHHBIMHU 3HAYEHUSIMHU omieparopa 12.

Cucrema coOCTBEHHBIX (PyHKIMI onepaTopoB 12,1z. Ciyudaii opOUTaIbHOTO
nekeHus. Cepuueckne rapMoHuky. OniepaTop MHBEPCHH U Y€THOCTh
coctosHus. Yactuipsl co cnuHoM 2. [IpeoOpazoBaHre BEKTOPOB COCTOSHUS MPU
BpAILEHUSIX CUCTEMbI KOOPAMHAT. SIBHBIN BHUJI OllepaTopoB NOBOpOoTa. buHapHble
npeoOpa3zoBanusi. CIUHOPHI.

CrnokeHue yrioBbIX MOMEHTOB. CIIO)KeHHE CTUHOBBIX MOMEHTOB JIBYX YaCTHI[ CO
CHMHOM 2. TpuIieTHsle U cCUHIIETHBIE cocTossHus. [Ipumep: atom renust. Opro- u
napacoctosHus renus. CliokeHre 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'opana.

10-11

[TpubnmxeHHbIE METO/bI KBAHTOBOW MeXaHUKH. CTallMoHapHasi TeOpus
Bo3MyLieHuN. Teopus Bosmyennii Panesd-1lpenunrepa 1uist HEBBIPOXKIEHHOTO
crexTpa. Teopus BO3MYyIIEHUH NPH HATUYUK BbIpoxkaeHus. Ciryuail OJ1n3ko
PAaCIIOJIOKEHHBIX YPOBHEM.

12

[TpubnmxeHHbIE METOIBI KBAHTOBOW MexaHUKH. Teopus BosamynieHnid Burnepa-




bpuiuttosna. Teopust BO3MyILIEHNH, 3aBUCAIIUX OT BpeMeHU. BapuannoHHsie
Metoasl. Metox Putia-Xumiepaaca.

13-14

[ [pyHIMIT HEPA3TMYMMOCTH YaCTHIl B KBAHTOBOM MexaHuke. OnepaTtop
[EpPECTAaHOBKH I1apbl YaCcTHIL, €r0 cBoicTBa. CBOMCTBA CHMMETPHUH BOJIHOBOU
(GYHKIMM CUCTEMBI TOXAECTBEHHBIX YaCTHI: 0030HBI 1 pepMuoHbI. [IpuHImn
[Taynu, pa3nuusblie HOPMYIUPOBKH.

15

Ypasuenue Kineitna-I'opnona. Ypasuenue upaka (YI). Marpuns! Aupaxa.
[110THOCTH TOKa BeposiTHOCTU B Teopuu [upaka. Pemenue Y] mist cBo6ogHOM
qacTULbl. Y]I 11 4aCTUIBI BO BHEIIHEM MoJie. YpaBHeHue [laymnu.

16

OneMeHThI TeopuHn paccestHus. [locTaHOBKa 3a1a4M paccesiHUs.
JluddepeHnmanpHOe cedeHne ynpyroro paccessaust. @ynkuus [puna.
MHTerpanabHOe ypaBHEHUE paccesiHus. bopHoBckoe npubmikenue. Meroa
MapuuaJibHbIX BOJIH.

5.2. IIpakTHyeckue 3aHATUS, CEMUHAPBI

Ne
3aHATHA

Ne

paszzienal

HanmenoBanwne nim KpaTKO€ COACPKAHUC MPAKTUICCKOIO 3aHATHA, CCMUHApa

Koi-
BO
4acoB

1-2

Axcuomsl tuHeiHoro nmpoctpancTBa (JIIT). Xapakrepusauus MmHOkecTB Kak JITI.
Jluneiinas 3aBUCUMOCTD U He3aBUCUMOCTH demeHToB JII1. PazmepHocTs 1 6a3uc
JITI. Cmena 6a3uca. AKCHOMBI 3pMHUTOBA CKaJISIpHOTO Ipou3BeneHus. Hopma
BEKTOpa U METPUKA MMPOCTPAHCTBA. YHUTAPHbBIE IPOCTPAHCTBA.
OpToHOopMHpOBaHHbBIE (JIeKapToBbI) 6a3uckl. [Iporenypa oproronanuzanuu
['pamma-IlIMuaTa. Akuomsl runib0eproBa npoctpanctsa (I'TI). CxogumocTthb
rocyeoBarenbHOCTH AeMeHToB B ['TI. MeTpuueckas nmosiHora.
CenapabenbHocTb. @yHKIMOHAMbHAS L2(€2) peanusanus I'T1. JlekapToBbl 0a3uch
B cirydae dimQ=1: Q=[0,a] u Q=R. Tpuronomerpuueckue u 0600IIEHHBIE PSAIbI
®ypse. [Tonmnnomsl Opmura. Ciayuait dimQ>1, npumeps! 6a31UCOB, MHOTOMEPHbIE
psasl Oypoe. 12-peanuzanus ['T1. 12-peanuzanus 'l kak cnencreue L2(Q)-
peanmuzanyu ['T1.

3-4

JIuneiinbie oneparopsl B ['T1. ComnpsikeHHbIE U CaMOCOTPSKEHHBIE OIIEPaTOPHI.
YHUTapHBIE OnepaTophl. 3a1a4u Ha coOCTBeHHBIE 3HaYeHUs (C3) s THHEHHBIX
oneparopoB B ['TI. CoiictBa C3 1 codcTBeHHBIX BeKTOPOB (CB) 3pMHUTOBBIX
orneparopoB. O6001IeHHass OPTOrOHAIBHOCTH M CBOMCTBA O-pyHKIMU Jlupaka.
JIuneiinbie oneparopsl B L2(€2). ®ynnamentanbHble oneparopsl KM - oneparopbt
KOOpAMHATHI U UMITYJIbCa, UX cBoicTBa. Onepartopsl ['amunsrona (I7). 3amaun Ha
C3 nist onieparopa [. Unterpan @ypre. [Ipsimoe u o6patHoe mpeoOpazoBaHus
dypre. KoopaunatHoe u umnyiabcHoe npencrasieHus B KM. 3anava o muHeitHOM
rapMOHMYECKOM OCHMIJIIATOPE B KOOPAMHATHOM U UMITYJIbCHOM IPE/ICTABICHUSX.

5-6

OcHOBHBIE MOJIOXKEHUS (AKCHOMBI) KBAHTOBOW MeXaHUKU. OCHOBHBIE TEOPEMBI O
CpeIHUX 3HaYeHUIX HaOmromaembIx. [lonHble HAOOPHI KOMMYTHPYIOLIUX
HaOmonaeMbix. CooTHomieHue Heonpeaenennocteil. Konrponbnas padora Nel.

7-8

YHHUBepcanbHas anredpa HaOmonaeMsIx (anredpa Jlu). J{upakoBcKuii mpUHIUI
COOTBETCTBUS. SIBHEIN BUJl OCHOBHBIX HaOmromaeMblx KM. KBanToBas quHamMuka,
kaptuHa [llpenunrepa. YpaBuenue Hlpenunrepa (YI). Craunonapuoe Y1II.
[Ipumep: cBoOOIHAS YacTHLIA.

9-10

OO611ue cBoiicTBa OJHOMEPHOI'O JIBHKEHUS. DHEPreTUUECKUM CIIEKTP U BOJIHOBBIE
(YHKLMY CTAllMOHAPHBIX YPOBHEH B MPSIMOYTOJIBHBIX siMaX. Yuco ypoBHEH B
OJHOMEpPHBIX AMax. SAMbI ¢ d-dpyHkumsmu {upaka.

11-12

KBaHToBas nuHaMuKka, kapTuHa [eiizenOepra. 3agaua o TMHEHHOM
rapMoHHUeckoM ocumsitope. Teopema Dpendecra. J|BUkKEHNS YaCTHIIBI B
OHOPOJTHOM TIOJIE: CTAlMOHAPHBIE COCTOSHUSA, PYHKIUSI DpH. ACCHMIITOTHKA
dbynkuuu Diipu. KonTponasHas padorta Ne2.




13-14 3

OnepaTop MOMCHTA UMITYJIbCa, KOMMYTAlIlMOHHBIC COOTHOICHUSA IJId HETO,
CJIeIyIoIINe U3 MPUHIIUIIA COOTBETCTBUS. SIBHBIN BU]I oliepaTopa MOMEHTA B
KOOPAWHATHOM U UMITYJIbCHOM NPCACTABJICHUH. OnepaTop MOMCHTA B
chepuueckoit cucteme koopauHar. [I[peodpa3oBaHre BEKTOpa COCTOSIHUI TpH
IIOBOPOTEC COCTOSAHUA U CUCTECMbI KOOPpAWHAT. KomMmnoHneHTHI oneparopa yrioBoro
MOMEHTA KaK '€HEepaTOphl IPYMIbl BPAILlEHUH.

15-16 3

Crnextp onepatopoB J2 u Jz. OOmiue cBOMCTBA CIIEKTPa, CISAYIONINE U3
KOMMYTAI[HOHHBIX COOTHOIIeHHH. O0Imas cucteMa cOOCTBEHHBIX (DyHKITUI
oneparopoB J2, Jz B cmydae opburtanbHoro MomeHTa. Chepruueckue TapMOHUKH.
Omnepartop HHBEPCUU U Y€THOCTH cocTosiHus. KonTponbHas pabota Ne3 mo
paznenam 1-3.

17-18 3

CrnoxxeHue yIiioBBIX MOMEHTOB: 1) JIBe yacTHUIbI CO cUHOM 1/2, kaccudukanus
COCTOSTHHI Ha CUHIJIETHBIE U TPUILIETHBIE, 2) TOTHBI MOMEHT UMITYJIECA YaCTHUIIBI
co ciiiHOM 1/2, 3) crojkeHne MpOu3BOILHBIX MOMEHTOB - OOIIME TIPEICTABICHHUS.

19-21 3

[IpeoOpa3oBaHre BEKTOpA COCTOSIHUSI IPU BPALLEHUSAX CUCTEMBI KOOPJIUHAT JISI
qacTUI] co cIuHOM 1/2. SIBHBINM BUJ] ONIEpaTOpOB CIIMHA B MIPEJCTABICHHUH, B
KOTOpOM oneparopsl S2,Sz nuaroHanbHbl. Matpuns! [laynu, nux cBoiicTsa.
KonTponbsHas padota Nel(4) mo pazaeny 3.

22-23 4

[Tpubmmxenusie metoasl KM. Teopus Bosmymienuii Panes-Ipeaunarepa s
HEBBIPOXKICHHOIO CIIEKTPA U JUIA Cily4asi BeIpoxkacHUs. [Ipumep: sHeprus
MOHM3AIMHN aTOMa TeJusl.

24-25 4

Bapuanronssie metoasl. Bapnanyonssiii npuHnun. Meron Purna-Xwunnepaaca
JUIsL OCHOBHOTO COCTOSIHMS CUCTEMBL. [IpuMep: s3HEprus OCHOBHOI'O COCTOSHUS
aToma renus. HecrammonapHas Teopusi BO3MYILCHH.

26-27 4

BBICTpI)Ie 1 MCIJICHHBIC BOSMYIICHU . BricokouacToTHEBIE BO3MYIICHUA.
HecrannonapHbeie BO3MYIIIEHUS B HEMPEPBIBHOM criekTpe. KoHTposiabHas paboTa
Ne2(5) no pazneny 4.

28-29 5

CucreMbl TOXKIECTBEHHBIX YAaCTHUI] B KBAHTOBON MexaHUKe. Oneparopbl
[epecTaHOBKH YacTul]. CBOWCTBa CUMMETPHUU BEKTOPOB COCTOSIHUS 110
OTHOUICHHUIO K TIepecTaHOBKaM yacTull. @epMuoHbI U 0030HBL. [IpuHimn [Naymm.
Cucrema pepmuonoB. JletepmuranT Ciatepa.

30-31 6

DJIEMEHTHI PEJIITUBUCTCKON KBAaHTOBOM MeXaHUKHU. YpaBHeHU KieliHna-I'opnoHa.
VYpasuenue [upaka. Teopus paccesuus. AuddepenunansHoe cedeHne paccesiHus.
bopHoBckoe npubamkenrue. Meton napunaibHbIX BOJTH.

32 6

®opmyina Pezepdopaa. Kontponbhas padora Ne3(6) o paszaenam 5-6.

5.3. JIaboparopHbie padoThI

He mpenycmoTtpennt

5.4. CamocrosiTesibHasA padoTa CTyIeHTA

Brimonmuenne CPC

Criucok nureparypsl (¢ yKkazaHHEM

[Tonux CPC pasnenos, miaB, cTpaHuil) / cceuika Ha  [CeMecTp

pecypc

Koi-
BO
JacoOB

[ToaroroBka K SK3aMeHY.

CM. nuTeparypy K NpaKTHYECKUM 3aHATUAM
1o pazzaesnam 1-3 u 3-6.

21,5

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

paznaeinbl 3-6.

1o pazaenam 1-3 u 3-6.

15

[loaroToBKa K MPaKTUYECKUM 3aHATHUSAM IO
TEOpHH, pazaensl 1-3

1) Emorun I1.B.,Kpusuenkos B./I.
KBaHTOBass MexaHHMKa C 3a1a4aMi. - M., 5
dusmaraurt, 2001 1., rmasa 1, ¢.5-23; 24-36. -
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300 c. 2) boym A. KBanToBas MmexaHuKa:
OcHOBBI 1 nipuIIOkeHus. - M., Mup, 1990,
rmasa 1, ¢.8-63. - 720 c. 3) Jlangay JI. /.,
JIupmu E.M. Teopernueckas ¢pusuka, T. 3,
KBaHTOBas MexaHUKa (HEPEISITUBUCTCKAS
teopusi). U3nanue 6-¢. — M.: dusmarur,
2004 ., maBa 1, ¢. 13-39; 44-111. — 800 c.
4) Meccua A. KBanToBast MexaHuka, T.2. —
M., Hayka, 1978 r., mmasa 13, c. 13-77, 583
c

[TonroToBKa K MPaKTUYECKUM 3aHATHSM 10
paznenam 3-6.

1) Emrorun I1.B.,Kpusuenkos B./I.
KBanToBas MexaHuKa C 3agadaMu. - M.,
dusmaraurt, 2001 1., , rmasa 4, ¢. 59-77;
r1aBa 6, c. 96-116; rmasa 9, ¢.147-176; rmasa
13, ¢.223-237 - 300 c. 2) boym A.
KsanToBas Mmexanuka: OCHOBEI U
npunoxkenus. - M., Mup, 1990 r., masa 3, c.
162-196; rnasa 8, ¢. 297-307; raBa 9, c.
308-332; mmama 15, c. 466-490. - 720 c. 3)
Jlannay JI./1., JIudpum E.M.
Teopetnueckas pusuka, T. 3, KBantoBas
MeXaHUKa (HEPEISITUBUCTCKASI TEOPUS).
M3manne 6-¢. — M.: ®du3mariut, 2004 1.,
r1aBa 4, c. 112-135; rmaBa 6, c. 171-248;
raBa 8, c. 249-275; rmasa 9, ¢.281-290;
raBa 17, c. 609-616, 622- 630. - 800 c. 4)
Meccua A. KBanToBas MexaHuka, T.2. — M.,
Hayka, 1978 1., tnaBa 13, c. 13-77, - 583 c.
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1o pazzaenam 1-3

CM. nmuteparypy K NpakKTUYECKUM 3aHITHSIM
1o pazzaenam 1-3.
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IloaroTroBka K 3a4CTy.

CMm. nuTeparypy K NpaKTUUYECKUM 3aHSATHSIM
1o pasnenam 1-3.
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6. @oH/1 OLIEHOYHBIX CPEICTB /1JIs NPOBeAeHUsI TEKYIIero KOHTPOJIA yCIeBaeMOCTH,

NMPOMEKYTOYHOM aTTeCTallMu

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrPaMMbl OCYIIECTBIISCTCS B

cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBOW CHCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOU IeSITEILHOCTH 00yYarOIIUXCsl.

6.1. KouTpoabhubie meponpusitusa (KM)

Hasanue Y au-
No | Ce- Bun Makc. THIBa-
KOHTpOJbHOrO |Bec [Topsimox HauKcneHus: 6amioB
KM|mectp| xoHTposs MEDOLPISITIS Oan eTcs B
pornp A
B xoHTpONBHOI paboTe 5 3anay,
[MOKPBIBAIOIINX U3ydaeMble Pa3eibl
Kypca. MakcumanbHbIi Oa 3a
N [TucbmeHnHas
Texymmmii KOHTPOJIBHYIO padoty 10. Kaxxnas
1 5 KOHTPOJIbHAs 1] 10 3a4eT
KOHTPOJIb aGora Nol 3a/ada ornieHnBaercs B 2 6amia. Ecnu
p B [MPUBOIUTCSI BEPHOE PEIICHUE W BEPHBIN
OTBET, TOrAa HauKcinseTcs 2 6amna. Ecou
eNICHUE HE MPUBOAUTCS, MJI OHO




HEBEPHO, TO Hauucisercs () 6amion
HE3aBHCHMO OT oTBeTa. [Ipu Hammunm
TOJIBKO BepHOFO peH_IeHI/IH HAUYUCIISICTCA
OIMH OaJII.

B xoHTpoONbHOI pabote 5 3a1ay,
MOKPBIBAIOLINX U3y4aeMble pa3/ieilbl
Kypca. MakcuMmanbHbIN 0asu 3a
KOHTpoJIbHYI0 padoty 10. Kaxxnas
3a7aya oreHnBaercs B 2 6ayuia. Ecim

. [Tucemennas .
Texymnii MPUBOJUTCS BEPHOE PEIICHUE U BEPHBII
KOHTpPOJIbHAS 10 3a4eT
KOHTPOJIb OTBET, TOTJa HauncisgeTcs 2 6anna. Eciu
pabota No2
[pelIeHNnEe HE IPUBOIUTCS, UJIK OHO
HEeBepHO, To Hauucnsgercsa 0 0amioB
HE3aBUCUMO OT oTBeTa. [Ipu Hanmuuum
TOJILKO BEPHOTO PELICHUS HAYUCIISAETCS
OJTUH OaJu.
B xoHTpoONBHOI paboTe 5 3aay,
MOKPBIBAIOLINX U3yYaeMble pa3/ielibl
Kypca. MakcumanbHbIi Oa 3a
KOHTpOJbHYIO padoty 10. Kaxnas
3a/1ada orleHnBaeTcs B 2 Oaa. Ecnu
Texymmuit TlacEnmeHEas IPHUBOJIUTCSI BEPHOE PEIIEHNE U BEPHBIN
Y KOHTPOJIbHAs 10 [P PHOC b p 3a4eT
KOHTPOJIb a6oTa No3 OTBET, Tora HauKcinseTcs 2 6amna. Ecou
P B pelieHrne He PUBOJIUTCS, UJIK OHO
HEeBEepHO, To Hauucsiercs 0 6amioB
HE3aBUCHUMO OT oTBeTa. [Ipn Hanmmuum
TOJIKO BEPHOTO PELIEHUS HAYUCIIAETCS
OIMH OaJII.
Hroroseie V-
. Brruucnsiercs cpeagHuil peUTUHT 1O
Texymmii pe3yabTaThl
100 [rexymiemMy KOHTpOJIO 0e3 ydyeTa 3a4eT
KOHTPOJIb [TEKYILETO KOHTPOJIS
OOHYCHBIX 0aJIJIOB.
bPC
BOHYCBI HAYUCIISIFOTCS TT0 YCMOTPEHUIO
VYcepaue B yuéoe. npernoaaBaTelis 3a: akTHBHYIO paboTy Ha
PaGora Ha JEKIMSIX U CEMUHAPAX; HAJIMYHE TTOJTHBIX
bonyc 15 . 3a4eT
3aHATUSX B TEUCHUE KOHCIIEKTOB JIEKIIUH U CEMUHAPOB;
ceMecTpa. AKKypaTHOE MCIIOJHEHNE BCEX 3aJIaHU B
CpOK; etc..
KonTpoasHoe mepornpusitue (KM)
[IPOMEKYTOYHON aTTeCTAlUU SBISETCS
nuchMeHHOU pabotoii. B pabote 5 3anay,
[MOKPBIBAIOLIUX U3ydaeMble pa3ieibl
Kypca. MakcumanbHbii 6an 3a KM
Moome KonTponsHoe [MPOMEKYTOUHOM arrectanuu 10.
P MEpONpUATHE Kaxnas 3amaga oneHuBaeTcs B 2 6ana.
JKyTOUHAsI . 10 3a4eT
arTecTamms IPOMEXKYTOUHON Eciu mpuBoAUTCS BEpHOE pPEIICHNE U
aTTecTalluy. 3a4eT. BEPHBII OTBET, TOT/1a HAYKCIIIETCS 2
Oanna. Eciu pernienre He NpUBOIUTCS,
WJIM OHO HEBEPHO, TO Hauucisercs 0
0aJisI0B HE3aBUCUMO OT oTBeTa. [Ipu
HAJIMYMH TOJIBKO BEPHOTO PELIEHUs
HAYNCIIIETCS OMUH Oall.
Texymuii [Tucemennas B xoHTponbHOI pabote 5 3aaay,
Y KOHTpPOJIbHAs 10 |mokphIBarOIIMX U3ydyaeMble Pa3aeibl DK3aMEH
KOHTPOJIb

pabota Ned

Kypca. MakcumainbHbIi Oa 3a




KOHTpoJIbHYI0 padoty 10. Kaxxmas
3amada oreHuBaeTcs B 2 O0auia. Ecian
MPUBOJUTCS BEPHOE PEIICHUE U BEPHBII
OTBET, TOTJa HaunciseTcs 2 6anna. Eciu
pelieHre He TPUBOJUTCS, UIH OHO
HEBEpHO, TO Hauucsercs 0 6amoB
HE3aBUCHUMO OT oTBeTa. [Ipyu Hamuumn
TOJIbKO BEPHOTO PEIICHUS HAYUCTSAETCS
OJIMH Oal.

B xoHTpoONBHOI paboTe 5 3a1ay,
[MOKPBIBAIOIIUX W3yYaeMbIe pa3aeIibl
Kypca. MakcumanbHbIi Oam 3a
KOHTPOJIBHYIO padoty 10. Kaxxnas
3a/ada ornieHuBaeTcs B 2 6aia. Ecnu

Texymui Mucomennas [IPUBOIUTCSI BEPHOE PEIIEHUE U BEPHBIN
8 KOHTpPOJIbHAs 10 PK3aMEH
KOHTPOJIb paBora NeS OTBET, Torja Hauucsercs 2 6amia. Eciu
perieHne He MPUBOIUTCS, UIIK OHO
HEeBepHO, To Hauucsiercs 0 6amioB
HE3aBUCHUMO OT oTBeTa. [Ipu Hannunn
TOJIKO BEPHOTO PELIEHUS HAYUCIIAETCS
OIH OaJI.
B xoHTponbHOI pabote 5 3aaay,
MOKPBIBAIOLINX U3y4aeMble pa3/eiibl
Kypca. MakcumanbHbIi Oast 3a
KOHTpoJIbHYI0 padoty 10. Kaxxnas
3asada olieHnBaercd B 2 Oauia. Eciun
Texkymumii Hucemennaz [IPUBOJUTCS BEPHOE PEILIECHUE U BEPHBII
9 KOHTPOJIbHAS 9 PK3aMeH
KOHTPOJIb paGora Ne6 OTBET, TOTJa Hauuchsercs 2 6amna. Eciu
pEILIeHNE HE IPUBOJUTCS, U OHO
HEBEpHO, To Hauucisercs 0 6amioB
HE3aBUCUMO OT oTBeTa. [Ipn Hannuun
TOJILKO BEPHOTO PELICHUS HAYUCIAETCS
OZIH OaJLI.
Texymias
Texympii aTTeCcTallusl. BrrancisieTcst CpeTHU pEUTHHT 1O
10 KOHTPOITh Pesynbratet 100 |rexymiemMy KOHTPOJIO C Y4ETOM PK3aMeH
TEKYIIETO0 KOHTPOJIS OoHycHbIX 0aioB 3a I cemectp.
BPC 3a I cemectp.
boHYCBI HAYHMCIIAIOTCA IO YCMOTPEHHUIO
VYcepaue B yuéoe. npernoaaBaTelis 3a: akTHBHYIO paboTy Ha
Pa6ora Ha JEKIUAX U CEMUHAPAX; HAJIMYUE TTOITHBIX
11 bonyc 15 . ) DK3aMEH
3aHATHUAX B TEUCHUE KOHCIIEKTOB JIEKIIUH U CEMUHAPOB;
cemecrpa. AKKypaTHOE MCIIOJIHEHNE BCEX 3a/laHnl B
CpOK; etc..
JK3aMeH SBIISETCS 00s13aTeIbHBIM
KOHTPOJIbHBIM MEPOTIPUSTHEM
IPOMEKYTOYHOM aTTecTallii. JK3aMeH
KonTponsHoe SBJISIETCSl MUCbMEHHON paboTOil.
[Ipome- MEPOIPUATHE MaxkcuMaabHOE KOJIMYEeCTBO OaJIOB 3a
12 KYTOYHAsI | TPOMEXYTOUHOU 20 |meponpusTue - 20. Bec MeponpusATHs - [PK3aMEH
arTecTanys aTTECTAlUN. 2. Pabora BritodaeT 5 3aj1ad,
DK3aMeH. [MOKPBIBAIOLIUX U3ydaeMble pa3ieibl

kypca. Kaxxias u3 3a7a4 olieHuBaeTcs B
4 Oamta. Ecniu npuBonuTcs BepHOE

CIICHUEC 1 BCpHLIfI IIOJIHBIN OTBCT, TOI' 1d




OaJuIa.

Hauucisiercs 4 6amna. Eciu pemenue He
MPUBOAUTCS, UM OHO HEBEPHO, TO
Hauucsiercs 0 6aJUI0B HE3aBUCHMO OT
otBeta. [Ipu HamM4UKUK BEPHOTO pelieHus
HAYNCIIAIOTCA 0aJlIbI OT 2-X 10 4-X B
3aBHCUMOCTH OT TOJHOTHI PEIIEHUs U OT
BEPHOCTH U TMOJHOTHI OTBETA: BEPHOE
[pereHne HEBEPHBIN OTBET - 2 Oaia;
BEPHOE PEILICHUE U HETOJIHBIN OTBET -3
OaJiia; BEpHOE U MOJIHOE PElIeHHEe U
HETOYHBIN OTBET -3 0asuia; BepHOE
pEIICHUE U TIOJIHBIA BEPHBIN OTBET - 4

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bun
IIPOMEKYTOYHOU IIpouenypa nposeneHus Kpurepuu
arTecTalun OUCHUBATIA
DK3aMeH sBIIeTCs 00s13aTeIbHBIM KOHTPOJIBHBIM MeponpusiTHeM (B cooTBeTCTBHH C
AK3aMEH MIPOMEKYTOYHOM arTecTauu. JK3aMeH SBIsSeTCS MUCbMEHHOM |t 2.5, 2.6
paboTOiA. [Tonoxxenus
3a4eT MOXKET BBICTABIIATHCS 110 PE3YNIbTAaTaM TEKYILETO KOHTPOJIS
u OoHycoB. CTyI€HT MOXET YJIy4lIUTh CBOW PEUTHHT, poiiis (B cooTBeTCTBHU C
3a4er KOHTposbHOE MeponpusaTue (KM) npomexyTodHoi arrectanuu. [om. 2.5, 2.6
KM npomeKyTo4HOH aTTecTaluu SBISETCs IMCbMEHHON [Tonoxenus
paboTOiA.
6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB
Ne KM

KommereHmn

Pesynbrarsl 00yueHus

OIIK-1

3HAEeT: OCHOBHBIE MOHATHSA KBAHTOBOM MEXaHUKH: KBAHTOBAs
CUCTEMa, €€ COCTOsIHKE, Habo1aeMas; OCHOBHBIE TTOJIOKEHUS
KBAaHTOBOW MEXaHUKHU: AKCUOMY COCTOSIHUM, aKCUOMY
HAOJTI0IaeMbIX, aKCHOMY O CTaTUCTUYECKON MHTEPIPETalINH,
[IPUHLIMI COOTBETCTBUS, TPUHLUI TOXKJAECTBEHHOCTH
HIIEMEHTAPHbBIX YaCTHIL

OIIK-1

'YMeeT: uaeHTu(UIMpPOBaTh 3a7a4y Kak KBAaHTOBOMEXaHUUECKYIO,
BBIJICJIATH B U3y4aeMOU CUCTEME MIIU IIPOLIECCE T€ YaCTH, KOTOPbIE
TpeOyIOT KBAHTOBOMEXaHHUUECKOTO PACCMOTPEHHS

OIIK-1

HMeeT mpakTU4eCKUI OMBIT: METOI0B MHTEPIPETALIMK PE3YIBTATOB
KBAaHTOBOMEXaHUYECKUX PACUETOB U IKCIIEPUMEHTOB, OLIEHKU
MMPAaBUJIBHOCTH HAWIEHHOTO PEIICHUs, €r0 TOYHOCTH U
a/ICKBaTHOCTHU paccMaTpuBaeMoMy (U3HYECKOMY SIBICHUIO

Tumnossie KOHTPOJIBHBIC 3aJaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M HH(OPMAIIMOHHOE OOecnedeHue TUCIUIITIMHBI

IHeuaTHas yyeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUmMepamypa:




1. bounapes b. B. Kypc o6mie#t ¢puszuku : yued. mocodbue 11s By30B : B 3
kH. . Ku. 2 / b. B. borunapes, H. I1. Kanamuukos, I'. I. CniupuH. - 2-e u3.. - M. :
FOpaiit, 2013. - 439,[1] c. : n.

2. Casenwes U. B. Kypc o6mieit dusukn : yued. mocodue s BTy30B : B 3
T.. T. 2 / W. B. CaBenbeB. - 8-¢ uzn., crep.. - CII6. u ap. : Jlauns, 2007. - 496 c. : wi.

3.  Cusyxun JI. B. O6mwuii kypc ¢usuku : ais pus. cnern. By3os . T. 4 / J1.
B. CuByxuH. - 2-e u3n., uchp.. - M. : Hayka, 1985. - 751 c. : .

0) OononHumenvbHas 1umepamypa:

1. Jlanpay, JI. JI. Teoperuueckas pusuka T. 3 KBaHTOBass MexaHuUKa.
HepenstuBucrckas teopust B 10 1.: Yueb. nocobue nns ¢us. creu. yH-TOB. - 4-¢
u3 ., uctp. - M.: Hayka, 1989. - 768 c.

2.  Meccua A. KpantoBas mexanuka : B 2-x 1. . T. 1 / Ilep. c ¢op. B. T.
Xozaunoa; [Tox pen. JI. 1. ®angneena. - M. : Hayka, 1978. - 478 c. : ui.

3.  bepxkneesckuii kypc ¢pusuku : B 5 1.: [lep. ¢ anmn. . T. 4 / Tox pen. A.
H. lllansaukoBa, A. O. Baiicen6epra. - 3-e¢ u3z., ucnp.. - M. : Hayka, 1986. -
390,[1] c. : mi.

8) omeuecmeenHble U 3apyOedtCHble HCYPHANbL N0 OUCYUNTUHE, UMelowuecs 68 bubnuomexe.
He npenycmorpenst

2) MemoouuecKue yKazaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL:
1. Ilapdenos, I1.C. KBanroBas mexanuka. Meronuyeckoe nocooue K
IPAKTUKYMY 10 KBAHTOBOU (u3HKe. [ DNEKTPOHHBINA pecypc] — DIEKTPOH. JaH. —
CII6. : HUY UTMO, 2012. — 133 ¢. — PexumM nocryna:
http://e.lanbook.com/book/43453 — 3aru. ¢ skpaHa.

U3 HUX: y4eOHO-Memoouueckoe obecneyerue camocmosmenpHol pabomsl cmyoeHma:
1. Tlapdenos, I1.C. KBantoBas mexanuka. Meronudyeckoe mocodue K
IPAKTUKYyMY 10 KBAHTOBOU (U3HKE. [ DNEKTPOHHBINA pecypc| — DIEKTPOH. JaH. —
CII6. : HUY UTMO, 2012. — 133 c. — Pexum gocrtyna:
http://e.lanbook.com/book/43453 — 3arn. ¢ s3kpaHa.

DJIeKTPOHHAS Y4eOHO-MeTOoANYeCKAasl IOKYMEeHTAIUs

HaumenoBanue
Ne Bun peeypea s | bubnuorpaduieckoe onrcanme
JUTEPaTyphl ANIEKTPOHHOM
bopme
benoycos, FO. M. 3agaun o TeopeTnueckon pusuke:
Meronuyeckue ONEeKTpOHHO- YuebHoe nocodue/F0.M.benoycos, C.H.bypmuctpos,

3 mocooust st oubmmoreunas  |A.M.Tepuos - Jonronpymusrii: Matemrekt, 2013. - 584 c.
CaMOCTOATEJIBHOW  [cUCTEMA ISBN 978-5-91559-134-8. - Tekcr : anexkrponHsIil. - URL:
paboTel cTymeHTa  [Znanium.com  |https://znanium.com/catalog/product/510284 . — Pexum

TOCTyMa: MO TOATHKCKE.

IlepeueHb MCMIONIB3YEMOTO IPOIrPAMMHOIO 00ECTIEUEHHUS:

1. Microsoft-Office(6eccpouno)




[lepedenb ucnonb3yeMbIx NpohecCHOHANBHBIX 0a3 TaHHBIX U HH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHue U CIUTTHHbI

OcHoBHOE 000pyIOBaHNE, CTCH/IbI, MAKEThI, KOMITBIOTEPHAS TEXHHKA,

Bun Ne
samsTHil | ayn MPEIYCTaHOBIEHHOE MPOrPaMMHOE 00eCIIeYeHUE, HCTIOIB3YEMOE JIJIsl PAa3TUIHBIX BUOB
ol 3aHATUU
507 )
Jlexknun [IPOEKTOP, KOMITBIOTEP, TporpaMMHoe obecnieuenue PowerPoint
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