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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,
1.0.07 O6mas pusmnka. MexaHuka, He npenycmorpensl
1.0.15 JluneiiHas anrebpa U aHaJIUTHYECKas!




reoMeTpHs,
1.0.18 OCHOBBI TEOPUHN BEPOSTHOCTEN U
CTOXaCTUYECKUX MPOIIECCOB,

1.0.16 Teopus pyHKITNH KOMILUIEKCHOTO
MePEeMEHHOTO,

1.0.09 O6mas pusuka. DIEKTPHUIECTBO U
MarHeTH3M,

1.0.17 BeruncnurenbHas MaTeMaTHKa,
1.0.08 O6mas ¢puzuka. TepmoanHamMuKa u
MOJICKYJIsIpHAs (PU3HKa,

1.0.13 MaremarndecKuii aHAIN3,

1.0.10 O6mas ¢pusuka. Onruka,

1.0.22 TeopeTtnueckas MexaHUKa

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

MpCAMICCTBYIOINUX JUCIHUILINH:

Jucrumimna

TpeboBanus

1.0.17 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:
MOJITOTOBKHM 33/1a4 K penieHunio Ha OBM,
pa3pabOTKU MPUIIOKEHUH C UCIIOIb30BAHUEM
BbIOpaHHOM ONEPAIMOHHON CUCTEMBI U CPEJIbI
pa3paboTKy.

1.0.18 OCHOBBI TEOPUU BEPOSTHOCTEN U
CTOXaCTHYECKUX IPOLIECCOB

3HaeT: ONpeeNIeHHs] U CBOMCTBA OCHOBHBIX
00BEKTOB M3yUEHHUSI TEOPUU BEPOSITHOCTEH, a TAKXKE
dbopmMynrpoBKH Hanbosiee BaXKHBIX YTBEPKICHU,
METO/bI UX JOKA3aTeIbCTB, BO3SMOXKHBIE CPEPbI
MPUWIOKEHUN YMEET: pelaTh 3a/1a4u
BBIUHCIUTEIBHOTO U TEOPETHUECKOTO XapaKrepa B
001acTu TEOPUH BEPOSITHOCTEH, YCTaHABIUBATh
B3aUMOCBS3U MEXIY BBOAUMBIMH MOHATHSIMU
MMeeT npakTUUECKUI ONbIT: ONUCAHUS U aHATIN3a
BEPOSATHOCTHBIX MOJIEJIEH; YCTaHOBICHUS
B3aUMOCBA3EH MEXAY Pa3IudHbIMU
TEOPETUUECKUMU MOHATUSAMU U pe3yJbTaTaMu
CJIy4alHbIX SKCIIEPUMEHTOB; UCIIOIb30BaAHUS
METOJIOB TOYEUHBIX U MHTEPBAILHBIX OLEHOK
apaMeTpOB PaCIPEICICHUS

1.0.13 MaremaTtnuyeckuii aHajIn3

3HAeT: OCHOBHbBIE CBOWCTBA IIPEJEIIOB
MOCIIEIOBATEIILHOCTH U (PYHKIIM JeHCTBUTEIEHOTO

EPEeMEHHOT0, TPOU3BOAHOM, nuddepenuana,




HEOIpeeIEHHOTO HHTerpajia; CBOMCcTBa (QyHKINH,
HETPEPHIBHBIX HA OTPE3KE; OCHOBHBIE
"'3aMeuaTenbHbIe Mpeenbl', TA0Mu4HbIe (YOPMYIIBI
U1 IPOU3BOAHBIX M HEONIPEIEIEHHBIX HHTETPAJIOB,
dopmynsl quddepeHnrpoBanmsi, OCHOBHbIE
Pa3IOKEHUS dIIEMEHTAPHBIX QYHKIUN 110 hopMyIie
Teistopa; YMeerT: 3aluchIBaTh BHICKA3bIBAHUS IIPU
MIOMOIIH JIOTHYECKUX CUMBOJIOB; BEIUYUCIIATH
npeaesbl ocaeI0BaTeNIbHOCTeN U (QyHKIMN
NIeICTBUTENIEHOTO IIEPEMEHHOTO; BEIUUCIISATh
POM3BOAHBIE AIEMEHTAPHBIX (DYHKIINH,
pacKJIaJbIBaTh IEMEHTapHbIE (PYHKIMH 1O
dopmyne Teitnopa; npumensaTs popmyny Teitnopa k
HaXOXKICHHIO INIABHOM CTENEHHOW YaCTH IIPU
BBIYUCIICHUH TIpesienioB pyHkimii; Mmeer
NPaKTUYECKHUH OIBIT: HABBIKOB BIIa/ICHUS
MPEIMETHOTO S3bIKA KJIACCUYECKOTO
MaTeMaTH4eCcKOro aHaJln3a, IPUMEHIEMOTro Ipu
MOCTPOEHUH TEOPUHU IIPEJIEIOB; HABBIKOB BIIaICHUS
arnmapaTroM TeOpUH IpeneoB, nuddepeHIuaILHOTo
Y UHTETPAJIBHOTO NCUYMCIIEHUS ISl pELICHUS
pa3IMYHbIX 3a71a4, BO3HUKAIOIUX B (U3UKE,
TEXHUKE, YJKOHOMHUKE U APYTHX TMPUKIATHBIX
TUCITUTIIIMHAX, armapaToM auddepeHInaaTbHOro
UCUUCIIeHUs (PyHKIMI MHOTHX TIEPEMEHHBIX, a
TaKKe alnapaToM MHTErpajgbHOTO CUUCIIEHUS JUIs
[pelIeHNs pa3IMyYHbIX 3a]a4, BOSHUKAIOIINX B
(u3uKe, TEXHUKE, SKOHOMUKE U APYTUX
NPUKJIAHBIX TUCIUIIINHAX;

1.0.09 Obmas pusuka. DIeKTpUIECTBO U
MarHeTH3M

3HaeT: TeOpeTHUECKUE OCHOBBI, OCHOBHbIE MTOHATHS,
3aKOHBI 1 MOJICIT OCHOBHBIX Pa3/IesioB 00mIe
(U3UKY; YUCIEHHBIE TIOPSIIKU BEIUYHH,
XapaKTepHBIE JIJTSl Pa3IMYHBIX PA3/EIOB 00IIeH
¢u3uku., GyHIaMEeHTaIbHbIE TOHATHUS, 3aKOHBI 1
TEOPHH AIIEKTPOMArHETH3Ma; OCHOBHBIE
¢du3nUecKre HKCIePUMEHTBI, TIOBIMSBIINE HA
pa3BuTHe o0mIeH (U3NKU. YMEeT: MPOU3BOIUTH
YHCJICHHBIE OLIEHKU IO TIOPSI/IKY BETUYHHBL;
WCTIOJIE30BaTh BO3MOKHOCTH METONIOB (PH3MUECKUX
UCCIIEIOBaHUHN /7S peleHust PU3MUecKuX 3a/1ay;
MOHUMATh, H3JIaraTh U KPUTHIECKU aHAJIH3UPOBAThH
¢du3ngeckyro HHPOPMAIIHIO; TOJIB30BATHCS
TEOPETHIECKUMHI OCHOBaMH, OCHOBHBIMHU
MOHATHAMM, 3aKOHAMH U MOZAEIISIMH 00111e# (pu3uKH.,
bopMynupoBaTh GU3NUECKHUE 3aKOHBI,
QHAJIM3UPOBATh UX BAXKHOCTH, aKTYaJIbHOCTb, C(hepbl
PUMEHEHHUST; UCTIONIb30BaTh (PU3NICCKUE 3aKOHBI H
TEOPHH Ha MPaKTHKE, PEIIaTh 3a/1a4u 10 JaHHOMY
pazneny obmieit ¢puszuku. Mimeer mpakTudeckuit
OTIBIT: CAMOCTOSATENIBHOM paboThI ¢ anmaparypoi B
¢duznyeckoii 1abopaTopuu; HaBbIKAMH FPAaMOTHOMN
00pabOTKHU pe3yabTaTOB OIBITA U COMOCTABICHUS X
C TEOPETHYECKUMH JTaHHBIMH., CAMOCTOSATEITBHO
nproOpeTaTh HOBBIE 3HAHUA MO 00IIel (U3UKE;
COITOCTABJICHHSI PE3YIILTATOB JTa00PATOPHBIX
HKCIIEPUMEHTOB C UX TEOPETUUECKUMHU JAHHBIMU.




1.0.07 O6mas ¢pusnka. Mexanuka

3HaeT: pyHIaMEeHTaIbHbIE TIOHATHS, 3aKOHBI U
TEOPHH MEXaHUKH; OCHOBHBIC (DU3HUYECKUE
HKCTIEPHUMEHTHI, TIOBJIUSBIINE HA pa3BUTHE
MEXaHHKH., TECOPETUIECKHE OCHOBBI (PU3NIECKIX
METOJIOB UCCIIEJIOBAHUS; SKCIIEPUMEHTAIIbHBIE
METOJIBI U CPEJICTBA [UTSI aHAJIN3A U PEIICHUS 3a/1a4
MEXaHHUKH. YMeeT: (opMyInupoBarh GU3NIECKUE
3aKOHBI, aHAJTU3UPOBATh UX BAXKHOCTb,
AKTYyaJbHOCTb, C()epbl IPUMEHEHUS; UCIIOIB30BATh
(du3nUecKre 3aKOHbBI ¥ TEOPHUU Ha MPAKTUKE, PEIIaTh
3aa4yl 110 JAaHHOMY pasjeny oouiei Gpu3uku.,
MPOM3BOAMTH YHCIICHHBIC OIIEHKH TI0 TIOPSIIIKY
BEJIMYMHBI; UCIIOJIB30BATh BOBMOXXHOCTH METOJIOB
(U3NIECKHUX MCCICTOBAHUH TS PEIICHHS
du3nUecKuX 3a/1a4 MEXaHUKH; JIEJIaTh IPABUIbHBIE
BBIBOJIBI U3 COTIOCTABIICHHSI PE3YJIBTATOB TEOPUH U
HKCTIEPUMEHTA; aHAJM3UPOBATh, CUCTEMATH3UPOBAThH
U OIICHUBATh PE3YJIBTAThl ONITUYECKUX
DKCIIEPUMEHTOB; 0000IIATh UMEIOIIHECS
Marepualibl. IMeeT mpakTU4eCKHU OTIbIT:
CaMOCTOSTENILHO MTPUOOPETATH HOBBIE 3HAHUS T10
MEXaHHKE; COTIOCTABIICHHSI PE3YJIETaTOB
1a00paTOPHBIX SKCIEPUMEHTOB 110 MEXaHUKE C UX
TEOPETUICCKUMH JJAHHBIMH., BJIa/ICET HABBIKAMH
rpaMOTHON 00pabOTKH pe3yIbTaToOB J1AOOPATOPHBIX
HKCTICPUMEHTOB U COITOCTABIICHHS UX C
TEOPETUICCKUMU JTAHHBIMU; 0000IICHUS U
KPUTHYECKOHN OIICHKH PE3yJIBTaTOB
HKCTIEPUMEHTAIBHBIX UCCIICIOBAHUH.

1.0.16 Teopust pyHKIINH KOMIUIEKCHOTO
[EPEMEHHOTO

3HaeT: OCHOBHBIE TEOPEMBI Kypca: Teopema o
HEOOXOAMMOM M JIOCTATOYHOM YCIIOBUU

Qg depeHIUPYEeMOCTH PYHKIIMH KOMIUIEKCHOTO
MEPEMEHHOTO B TOUke, Teopema O BbIUKCICHUH
UHTErpaia oT (YHKIUU KOMITJIEKCHOTO
nepemeHHoro, Teopema Ko Ymeer: pemars
CJIEyIOIINE CTaHAAPTHBIE 3aJa4u: ONlepaly HaJ
KOMILJIEKCHBIMU YHCIIaMH, TIOCTPOEHUE JIMHUN 1
oOnacTeil Ha KOMITJIEKCHOM IIOCKOCTH,
oIpesieNIeHUE U CBOMCTBA OCHOBHBIX 3JIEMEHTAPHBIX
(OTHO3HAYHBIX M MHOTO3HAYHBIX) (DYHKIUH B
KOMILJIEKCHON 00J1acT, MpOBEpKa PeryaspHOCTH
¢byHnkuuit UMeeT npakTuyecKuil OnbIT:
MCIIOJIb30BaHMs OCHOBHBIX MOHATUH Kypca:
KOMIIJIEKCHBIE YHCIIa IEHCTBUS HaJl KOMILIEKCHBIMU
YHCJIaMU, O0JIAaCTH ¥ IMHUM B KOMIUIEKCHOM
TUIOCKOCTH, OCHOBHBIE dJIEMEHTapHbIe (PyHKIIMU

1.0.08 O6mas ¢pusuka. TepmoanHamMuka u
MoOJIeKyJIsipHast pU3nKa

3HaeT: pyHIaMEeHTaIbHbIE OHATHS, 3AKOHBI U
TEOpHH 110 TepMOIMHAMUKE U MOJIEKYIIPHOU
¢dusuKe., TEOpeTUIECKHE OCHOBBI (PU3NYECKUX
METO/I0B UCCIIEIOBAHMSI; SKCIIEPUMEHTAJIbHBIE
METOZBI U CPEACTBA JUIS aHAJIN3a U PELICHUs 3a/1ad
TEPMOJIMHAMUKH U MOJIEKYISIPHON (PU3NKH. YMeEeT:
(bopMynupoBaTh GU3NUECKHUE 3aKOHBI,
QHAJIM3UPOBATh UX BaXKHOCTh, AKTYaJIbHOCTh, CEpbI
NPUMEHEHHUS; UCTI0NIb30BaTh (PU3NUECKHE 3aKOHbI U

TCOPHH Ha NPAKTUKE, pCIIATh 3a1a4X 10 JTaHHOMY




pazneny o0miel (GU3UKU., TPOU3BOAUTH YUCICHHBIC
OILIEHKH TIO TIOPSIIKY BEITUYNHBI; UCTIOIb30BaTh
BO3MOXHOCTHU METOA0OB (1)I/ISI/I‘ICCKI/IX I/ICCJICILOBaHI/Iﬁ
TS penieHnsT GU3NIECKHX 33129 TePMOAMHAMUKH H
MOJICKYIISIPHOHM (PU3HKH; JIeNaTh MpaBUIbHBIE
BBIBOJIBI U3 COTIOCTABIICHUSI PE3YJIBTATOB TEOPUH U
DKCIIEPUMEHTA; aHATU3UPOBATh, CUCTEMATU3UPOBATH
U OIICHUBATh PE3YJIBTAThl ONITUYECKUX
DKCIIEPUMEHTOB; 0000IIIATh UMEIOIIHECS
Marepualibl. IMeeT mpakTU4eCKHUM OTIbIT:
CaMOCTOATCIBHO HpI/IO6peTaTB HOBBIC 3HAHUJ 110
TEPMOJMHAMUKHU ¥ MOJIEKYJISIPHON (PU3UKE;
COIOCTABJICHUSI PE3yABTATOB TA0OPATOPHBIX
PKCTIEPUMEHTOB IO MaKpO(MU3HKE C UX
TCOPCTUUICCKUMU JJaHHBIMHU., BJIAJICCT HAaBbIKaMU
rPaMOTHOM 00pabOTKH Pe3yJIBTATOB JIA0OPATOPHBIX
OKCIICPUMCHTOB U COITIOCTABJICHUA UX C
TEOPETHUCCKUMH JTAHHBIMU; 0000IICHUS 1
KPUTHUYECKOH OIEHKH PE3yTBTaTOB
KCTICPUMEHTAJIBHBIX UCCIICIOBAHUH.

1.0.10 O6mas ¢pusuka. OnTrka

3HAeT: TEOPETUUECKUE OCHOBBI (PU3UUECKUX
METOZ0B UCCIIEIOBAHMSI; SKCIIEPUMEHTAIIbHBIE
METOJIbl U CPE/ICTBA JUIsl AHAJIN3A U PEIEeHUs 3a/1a4
ONTHUKH., TEOPETUUYECKUE OCHOBBI, OCHOBHbIE
MOHSTHS, 3aKOHBI U MOZIENIN ONTUKU; YUCIICHHBIE
MOPSKN BEIUUYNH, XapaKTEPHBIE ISl ONTHKH .
'YMeeT: IpON3BOIUTh YUCIICHHbBIE OLIEHKH I10
NOPSJKY BEIMYMHBI; UCTIOIb30BATH BO3MOKHOCTH
METOA0B (PU3NUECKUX UCCIIETOBAHUN IS PeIlIeHUs
(du3MUeCcKHX 3a/1a4 ONTUKY; JIe]aTh MPaBUIIbHbIE
BBIBOJIbI U3 COMOCTABIEHUS PE3yIbTaTOB TEOPUU U
DKCIIEPUMEHTA; aHAJIN3UPOBATh, CHCTEMaTU3UPOBATh
U OLIEHUBATh PE3YJbTAaThl ONTHYECKUX
YKCIIEPUMEHTOB; 0000111aTh UMEIOIIUECS
MaTepuabl., IOHUMAaTh, U3J1araTb U KpUTHUYECKU
aHAJIM3UPOBaTh (PU3NYECKYI0 HHPOPMALIHUIO;
MOJIb30BaThCsl TEOPETUYECKUMU OCHOBAMH,
OCHOBHBIMU MOHATUSAMH, 3aKOHAMHU U MOZAEIISIMU
OnTUKHU. IMeeT MpakTHYeCKUH OIIBIT:
CaMOCTOSATENIbHOM pabOTHI € anmapaTypoi B
ONTUYECKOU Jab0paToOpuu; BiIaeeT HaBbIKAMU
rpaMOTHON 00pabOTKHU pe3yIbTaToB Jab0paTOPHBIX
SKCIIEPUMEHTOB M COMOCTABIIEHUS UX C
TEOPETUYECKUMH JaHHBIMU; 00001IeHNs U
KPUTHUECKOH OLIEHKU PE3yIbTaTOB
DKCIIEPUMEHTAIIBHBIX MCCIIEA0BAaHUN. ,
CaMOCTOSITENIbHOM paboThI B (hu3nueckoit
1abopaTopuu; KyJIbTypOil MOCTAHOBKHU U
MOJEIUPOBAHNS (PU3MUECKUX 3a]1a4 ONTUKH.

1.0.22 Teopernyeckas MEXaHUKa

3HaeT: OCHOBHBIE MOJIOKEHUS KI1ACCUYECKOM
MexaHUKU HBIOTOHA, CBSA3b 3aKOHOB COXPAHEHUS
MEXaHUKH ¢ CHMMETPUEH ITPOCTPAHCTBA U BPEMEHU,
OCHOBHBIC IIOHATHS MEXaHUKH ['aMUIbTOHA. YMeeT:
HCITOJIB30BaTh METO/ABI MEXaHUKN HprOTOHA 1
['aMWIIBTOHA [UIs aHAJIN3a U PACYETOB JUHAMUKH

MPOLCCCOB B MCXaHNYCCKUX CUCTEMAX,




UCTIOJIb30BaTh ONTHKO-MEXaHUYCCKYIO aHAJIOTHIO
TUIsT aHAJTN3a KBAHTOBOMEXaHMUYECKUX cucTeM Mmeer
HpaKTI/I‘{eCKI/Iﬁ OIIBIT: MOCTPOCHUA KAYCCTBCHHBIX U
KOJTMYECTBEHHBIX MEXaHUICCKUX MOJIETICH 00BEKTOB
W MIPOIIECCOB B €CTECTBEHHOHAYYHOU cepe
NesITeTHHOCTH

1.0.15 Jluneiinas anreOpa U aHaIUTHYECKAs
TeOMETPHSI

3HaeT: OCHOBHbIE TOHATHUS JIMHEWHOM anreOpsbl:
MaTpPULbl, CHCTEMBI JINHEWHBIX YPABHEHU,
JTMHENHBIE IPOCTPAHCTBA, TMHEHHBIE OIIEPaToOPhl, U
OCHOBHBIE CBOMCTBA 3TUX ITOHATUHN. YMEET: pellaTh
CHUCTEMBI JINHEWHBIX YPABHEHH, BBITTOJIHATH
NIEHCTBUS HAJl MaTPULIAMU U KBaIpaTUYHBIMU
dopmamu. IMeeT npakTUYECKHM OMBIT: TOCTPOESHUS
TMHEHHBIX MOJIeIe 0OBEKTOB U MPOLIECCOB B BUJIC
MaTPUYHBIX COOTHOIIEHUM, CUCTEM JIMHEHNHBIX
YPABHEHUH, JIMHEWHBIX IIPOCTPAHCTB U JIMHEHHBIX
OIEepPaTOpOB

1.0.14 Iuddepenmnmanpabie ypaBHEHUS

3HaeT: OCHOBHEBIE MMOHATHUS 00IIEH TeOpUr

Qg QepeHMaIbHbIX ypaBHEHUH (T1071e
HalpaBJICHUH, MHTETPaTbHbIC KPUBBIC, H30KIIMHEI,
HavyaJlbHbIE YCJI0BUS, 3a1a4a Komu u 1p.); Teopemsl,
rapaHTHPYIOUINX CYIIECTBOBAHUE H/HIIH
€IMHCTBEHHOCTb peleHus 3agauun Komu st

G depeHIIMATBHBIX YPaBHEHUHN U CUCTEM

Qg QepeHManbHbIX ypaBHeHUH (Teopembl [Tukapa
u [leano); ocHOBHBIE TUIIBI JU((epeHINATBHBIX
YpaBHEHH BBICHIMX MOPSJIKOB, JOIMYCKAIOIIHNe
TIOHM)KEHUE MOPSIKA U METOJIBI UX PEUICHUS. YMEeT:
pewats AuddepeHnnanbHble ypaBHEHHS IEPBOTO
MOpPsI/IKa, HHTETPUPYEMBIE B KBaJpaTypax; pemarb
OCHOBHBIE THUITbl YPAaBHEHU TIEpPBOTO MOPSIJIKA,
HepaspelIeHHbIE OTHOCUTEIHHO TIPOU3BOIHOIM;
pelaTh ypaBHEHUs CTapIINX MOPSIKOB
MOHM>KEHHEM Nopsika. FiMeeT mpakTHueCcKui OMBbIT:
BJIaJICTh HaBBIKAMU TOMCKa o0nacTeit
€IMHCTBEHHOCTH JUIs1 T pepeHnanbHbIX

YpaBHEHMIA, a TAK)Ke IMOMCKA 0COOBIX PEIICHHH.

4. O0béM 1 BUABI YUeOHOI padOTHI

OO0mas TpyA0€eMKOCTh JUCHUILIMHBI cOCTaBIseT 6 3.e., 216 4., 110,75 u.

KOHTAKTHOM paboThI

Pacnpenenenue no cemectpam
N Bcero B Hacax

B yaeonoii padotst 4acoB Homep cemectpa
5 6

OO61mmast TpyI0EMKOCTh AUCIIUTLITTHBI 216 108 108
Ayoumopnvie 3auamusi: 96 48 48
Jlexumu (JI) 32 16 16

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

ayuTOpHbIX 3aHATHi (I13) o4 32 32
JlaGoparopHbie paboTsI (JIP) 0 0 0




Camocmosmenvuas paboma (CPC) 105,25 53,75 51,5
IlonroroBka Kk 3ayery. 17,75 17.75 0
IToaroroBka k KOHTpONBHBIM paboram Nel-3 no pa3zaenam

123 18 18 0
[ToaroroBka K MPakTUYECKUM 3aHATHUSIM 110 TEOPHUH,

18 18 0

pazaensl 1-3
[TonroroBka K KOHTPOJILHBIM paboTaM, pa3aensl 3-6. 15 0 15
[TonroroBka K NpakTUYECKUM 3aHATUSAM I10 pasaesam 3-6. 15 0 15
[TonroToBka K SK3aMeHY. 21,5 0 21.5

KoHcynpranyy u npoMeKyTo4Hast aTTeCTalus 14,75 6,25 8,5

Bu koHTpOIIs (3adeT, nud.3aueT, SK3aMeH ) - 3a4er JK3aMeH

5. CoaeprkaHue TUCHMILIIMHBI

O0beM ayTUTOPHBIX 3aHATHIA IO BUIaM B
pajzgena HaumenoBanue pa3nenoB AUCIUIUIMHBI qacax
Bcero J 113 JIP
1  [Maremarnyeckue OCHOBBI KBAHTOBOW MEXaHUKU 14 6 8 0
2 |OCHOBHBIE MOJOKEHUS KBAHTOBOM MEXAHUKHU 22 6 16 0
3 |KBaHTOBas TEOpUsSI MOMEHTA UMITYJIbCA 24 6 18 0
4  [[IpubnamkeHHBIC METOIbI KBAHTOBON MEXaHUKHU 18 6 12 0
5 KBaHTOBasi MeEXaHMKa CHCTEM TOX/IECTBEHHBIX 2 4 4 0
YaCTHIL
6 PensiTuBHCTCKAasl KBAHTOBAsi MEXaHUKa. Teopus 10 4 6 0
paccestHus
5.1. Jlekuuu
Ne Ne Kox-
HaumeHoBaHue uim KpaTkoe cojiepKaHue JEKIIMOHHOTO 3aHATHUS BO
NeKIMupas3aesa
4acoB
Beenenue. [Ipenmer u 3a1a4m KBaHTOBOM MeXaHUKU. JIMHElHbIE MPOCTpaHCTBA X
HaJ| TIojieM KoMIuTeKcHBIX uncen C. Yautapaeie mpoctpanctBa U(n) KOHEUHOM
Pa3MEpPHOCTHU N, SPMUTOBO CKAJIIPHOE NTpou3BeAeHUE. [ IIb0epTOBO MPOCTPAHCTBO
H. O600mmennsiii psag @ypee. L2(Q) u 12-peanuzanuu H. basucer B L2(Q) mpu
1 1 |dimQ=1. bazucs! B L2(Q) npu dimQ>1. L.2(Q) kak TeH30pHOE MPOU3BEIACHUE 2
OJTHOMEPHBIX MoAnpocTpancTB. Peanm3anus H kak mpoctpancTsa 12 BekTop-
CTOJI01I0B OeCKOHEUHOU pazMepHocTH. 12-peanusanus H kak cnencreue L2(Q)-
peanuzanuu. Bonnoas mexanuka lpenunrepa u MaTpuyHas MEXaHUKa
[ eitzenOepra.
Anrebpa TMHEHHBIX oniepaTopoB B H. Onepatop, SpMHUTOBO COMPSHKEHHBIN K
nmanHoMy. CaMOCOTIPSKEHHBIE B SPMUTOBBI ONIEPATOPHI. AHTUIPMUTOBBI
oTepaTopbl. YHUTapHBIE ONepaTopbl. YHUTAPHBIE peoOpazoBaHus. 3a1adya Ha
) 1 coOCTBEHHBIE 3HAYECHUS [Tl TUHEHBIX onepatopoB B H. OcHOBHBIE TEOPEMBI O 5
cBoiicTBax coOCTBeHHBIX 3HaueHUH (C3) 1 co6cTBeHHBIX BeKTOpoB (CB)
APMUTOBBIX oniepatopoB. O6o0IeHHbIe perieHus 3aaa4u Ha C3. O0o0ueHHast
optoroHanbHOCTh CB. [lenpra-o0pa3Hbie MOCIEI0BATEIPHOCTH U IeTbTa-(DyHKITUS
[upaxka. CoricTBa O0-pyHkimu J{upaka.
Jluneiinbie oneparopsl B L2(€2). @yHaameHTalIbHbIE ONIEPATOPHI KBAHTOBOM
3 | [MEXaHMKH - ONIepaTopbl KOOPAMHATHI M NMITYIIbCa. Kanonnueckue ’

KOMMYTAaIMOHHbBIE cooTHOIIeHHs. Oneparop ["amumibrona. 3agaun Ha C3 aiis

HPMUTOBBIX oniepatopoB B L2(Q2), mpumepsl. JInneiinble onepatopsl B 12. MHTerpan




®ypre. YHuTapHas skBuBaneHTHOCTh L2(R3) peannsaumii H. IHTerpanbHble
omnepaTopsl, yciioBue ux 3pMutoBocTu. Oneparop @ypre. Koopaunarnoe u
MMITYJIbCHOE IIPEJCTaBICHUS B KBAHTOBOW MexaHuke. DyHaMeHTaJIbHbIE
OIepaTopsl B KOOPAUHATHOM U UMITYJIbCHOM IPEACTABICHUSX.

MoTHBHpOBKa OCHOBHBIX NoJ0keHN KM. BeposTHOCTHBIN XapakTep
npeackazanuii KM. JluckpeTHble 1 HeNpepbIBHbIE HAOMOaeMble. AMIUTUTY/IBI
BEPOSATHOCTEH, COCTOSTHISI KBAHTOBOM CHCTEMBI U BEKTOPHI THILOEPTOBA
npocTpancTa. Habmrogaemble u 3pMuToBbI onepatopbl COOCTBEHHBIE COCTOSHUS
HaOmonaeMbix. OcHoBHbIE akcoMbl KM: 1) Akcnoma cocTosiHui, 2) Akcruoma
HaOM0AaeMbIX, 3) AKCHOMA O CTaTUCTUYECKOM nHTepnpeTanuy. [IpuHimn
Cynepno3uiuy. SIBneHue KBaHToBOM UHTEephepeHInn. OU3NYECKU CMBICTT
BOJTHOBBIX QyHKIUI (BD). [ToaHble HAOOPHI KOMMYTHPYIOLINX HAOIIOIaEMBIX.
OcHOBHBIE TEOPEMBI 0 HaOIOAaeMbIX. Teopema 0 cpeiHeEM 3HAYEHUU
HaOmonaemoil. Teopema o GIyKTylHsAX HECOBMECTHBIX HAOMIOIAEMBIX — IPUHLIUAI
HeonpeaeneHHocTel [ eizendepra.

'YHuBepcasibHas anredpa HaOmonaeMbrx. 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 OHEPTrUr, MOMCHTA UMITYJIbCA B
KOOPAMHATHOM U UMITYJILCHOM IpecTaBiaeHusx. Oneparop MOMEHTA UMITYJIbCA B
c(epuueckux KOopauHaTaX.

KBaHToBas nuHamuka B kapTuHe [ eiisenOepra. ®u3snuecKkuii CMbIC 3aBUCUMOCTH
HaOIOaeMbIX OT BpeMeHHu. MHTerpansl nmwkenus. [Ipumep: TMHEHHBIN
rapMoHHYECKHiA ocimunisitop. Teopema Dpendecra. Korrprpumep -
AQHrapMOHUYECKUH JIMHEWHBIN ocumiuaTop. KBaHTOBas AMHAMUKaA B KapTHUHE
[penunrepa. YpaBuenue llpenunrepa. Craunonaproe ypasHenue Llpeaunrepa.
YpaBHEHHE HEMPEPHIBHOCTU. 3aKOH COXPaHEHHSI «KBAHTOBOW MHGOPMAITUI.
[Tapanokc OIIP u kBaHTOBas HH(OPMATHKA.

[IpeoOpa3oBaHre BEKTOPOB COCTOSIHUS M HAOMIONAEMBIX IIPU BPALICHUSAX.
[TaccuBHas TOUKa 3pEeHHUS HA BPAILLEHUS: BPALLIEHUSI CUCTEMbI KOOPMHAT.
KOMITOHEHTBHI ollepaTropa yIiIOBOIO MOMEHTA KaK FeHEpaTophl IPYIIIIbI BpPAILlCHHUH.
Oneparop NOBOPOTa HA KOHEUHBIN yroy. KOMMyTalmoOHHBIE 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
0IepaTopOB KOMIIOHEHT YIJIIOBOTO MOMEHTA, BBITEKAIOIINE TOJIBKO U3
KOMMYTAIIMOHHBIX COOTHOIIEHUH. CrieKTpsl onepaTopoB 1z ,12. OrpannyeHHOCTb
criekTpa 1z cBepXy U CHU3Y, JTUCKPETHOCTh, SKBUANUCTAHTHOCTH. CBOMCTBO CHIEKTpa
OBbITH 1eNbIM WK noynenbiM. CriuH yactull. Kiaccuduxanus yactui: 6030HbI 1
dbepmuonbl. CBsI3b TPaHUI] CIIEKTPa C COOCTBEHHBIMHU 3HAYEHUSIMHU omieparopa 12.

Cucrema coOCTBEHHBIX QyHKIMM onepaTopoB 12,1z. Ciyudaii opOUTaIBHOTO
nBkeHus. Chepuueckue rapMoHuky. OniepaTop MHBEPCHH U Y€THOCTh
coctosHus. Yactuipsl co cnuHoM 2. [IpeobpazoBaHre BEKTOPOB COCTOSHUS NPU
BpAIllEHUSX CUCTEMbI KOOPAWHAT. SIBHBIN BHUJI OllepaTopoB NOBOpOTa. buHapHble
npeoOpa3zoBanusi. CIUHOPHI.

CrnokeHue yrioBbIX MOMEHTOB. CIIO)K€HHE CTUHOBBIX MOMEHTOB JIBYX YaCTHI[ CO
CHMHOM 2. TpuIieTHble U cUHIIETHBIE cocTossHus. [Ipumep: atom renust. Opro- u
napacocTosHus renusi. ClokeHre OpOUTaIBHOTO U CIIMHOBOTO MOMEHTA YaCTHIIBI
co cnHoM 1/2 . TlonHbIif MOMEHT UMITyJIbca yacTULbl. OOLIMIA Citydaii: clloKeHHne
MOJTHBIX MOMEHTOB JIBYX ITOJICHCTEM KBaHTOBOMEXaHUYECKOW CUCTEMBI.
Koadpunmentsr Knebma-I'opaana.

10-11

[TpubnmxeHHbIE METO/bI KBAHTOBOW MeXaHUKH. CTallioHapHasi TeOpus
Bo3MyuieHul. Teopus Bosmyennii Panesa-1lpenunrepa 1uist HEBBIPOXKIEHHOTO

cnekTpa. Teopusi BO3MYIIEHUI TPU HAJHMYUU BeIpoxkaeHHsl. Cirydaid 6IU3KO0




PACIIOJIOKEHHBIX YPOBHEM.

12

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

13-14

[[pyHIMIT HEPA3TUYMMOCTH YaCTUIl B KBAHTOBOM MexaHuke. OnepaTop
MepEeCTaHOBKH Mapbl YaCTHII, €ro cBoKcTBa. CBOMCTBA CUMMETPUU BOJIHOBOM
(YHKILMHY CUCTEMBI TOXKAECTBEHHBIX YacTUIl: 0030HbI U epMHUOHBL. [IpuHIMI
[Taynu, paznuuHbie GOPMYIUPOBKU.

15

YpaBuenue Kneitna-T'opnona. Ypasuenue Jupaka (Y]I). Matpuist dupaxa.
[110THOCTH TOKa BepOSITHOCTH B Teopuu Jlupaka. Pemenne V]I nis cBoGomHOM
yacTUlbl. Y]] 115t 4acTULBI BO BHELIHEM ToJie. YpaBHeHue [laynu.

16

DNIeMEeHThI Teopuu paccesinus. [locTaHoBKa 3a71aun paccesHus.
uddepennmanpHoe ceueHne ynpyroro paccesaus. @ynknus [puna.
HuTerpanbHOe ypaBHEHUE paccesHus. bopHoBckoe mpubmmkeHne. MeTton
MaplUyUaIbHbIX BOJH.

5.2. lIlpakTHyecKkue 3aHATHS, CEMHUHAPbI

Ne
3aHATHA

No

paszena

HanmenoBanue unmm KpaTKO€ COACPIKAHUC MTPAKTUYCCKOIO 3aHATHUA, CCMUHApa

Koi-
BO
4acoB

1-2

AxkcroMmsbl JInHelHoro npoctpancTsa (JIIT). Xapakrepuzanus 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) Oa3uCHhL. [Iporeaypa opToroHaau3anuu
['pamma-IIImMunara. Akuomsl Tuis0epToBa mpoctpanctsa (I'TI). CxonumocTh
[10CJIE0BATEILHOCTH 1eMeHTOB B ['Tl. Merpuueckas nonHora.
CenapabenpHocTh. @yHKIIMOHANMBHAS L2(Q) peanuzanus ['T1. JlekapToBsl 6a3uchl
B cirydae dimQ=1: Q=[0,a] u Q=R. Tpuronomerpuveckue u 0000IIEHHBIE PSIBI
®dypre. [TommaoMbl DpmuTa. Cnyuait dimQ>1, npumepbl 6a3UCcOB, MHOTOMEPHBIE
psnbl Dypre. 12-peanuzanus ['T1. 12-peanuzanus I'TI kak cnencteue L2(Q)-
peanuzanuu ['T1.

3-4

JIuneitnsie oneparopsl B ['TI. ConpsikeHHbIE U CAMOCONPSKEHHBIE ONIEPATOPHI.
YHUTapHBIE OnepaTopsl. 3a1aun Ha coOCTBeHHbIE 3HaueHus (C3) 11 THHEHBIX
onieparopoB B ['TI. CoiictBa C3 1 co6cTBeHHBIX BeKTOPOB (CB) 3pMHUTOBBIX
oreparopoB. O6001IeHHAs OPTOrOHAIBHOCTh M CBOMCTBA O-pyHKIMU J{rpaka.
Jluneiinbie oneparopsl B L2(Q). dynnamenTanbHbie onepatopbl KM - onepatopsr
KOOPJIMHATBI M UMITyJIbCa, UX cBoiicTBa. Oneparopsl ['amunsrona (I'). 3agaun Ha
C3 s onieparopa [. aterpan ®ypre. [Ipsimoe u o6patHoe mpeoOpa3oBaHus
®ypre. KoopannatHoe n umnynbcHoe npeacrasiaeHus B KM. 3agaua o nMHeHOM
rapMOHMYECKOM OCHMIJUIATOPE B KOOPAMHATHOM U UMITYJIbCHOM TNPEICTABICHUSX.

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

7-8

YHuBepcasibHas ainredpa HabmronaeMbIx (anreOpa JIu). AupakoBckuii mpuHIUI
COOTBETCTBUS. SIBHBII BUJ OCHOBHBIX HaOmonaembix KM. KBanToBas ntuHamuka,
kaptuHa lllpenunrepa. YpaBuenue lpenunrepa (YI). Cranuronapuoe Y1II.
[Tpumep: cBOOOHAS YacTHLIA.

9-10

OO1u11e cBOMCTBA OTHOMEPHOTO JABMKEHHSI. DHEPreTHYECKUI CIIEKTP U BOJIHOBBIE
(YHKIMYU CTAlMOHAPHBIX YPOBHEH B MPSIMOYTOJBHBIX siMax. Yuco ypoBHEH B
OHOMEpPHBIX siMax. SIMbI ¢ O-pyHKIMAMHU Jupaka.

11-12

KBanToBas nuHamuka, kapTuHa [ eii3enOepra. 3amada o JIMHEHHOM
rapMoHHUYecKkoM ocinisitope. Teopema Dpendecta. JIBukeHns 4aCTHIIBI B




OHOPOJTHOM TI0JIE: CTAllMOHAPHBIE COCTOSHUA, GYHKIUSA Dpu. ACCUMIITOTHKA
dbynkuuu Diipu. KonTponasHas padorta Ne2.

13-14

OnepaTop MOMEHTa UMITYJIbCa, KOMMYTAallMOHHBIE COOTHOLIEHUS JIJIsl HETO,
CJIEIYIOIINE U3 IPUHIIAIIA COOTBETCTBUS. SIBHBIN BU]I ollepaTopa MOMEHTA B
KOOPIMHATHOM M UMITYJIbCHOM TpescTaBieHnu. OnepaTtop MOMEHTa B
cepuyeckoii cucteme koopauHat. [IpeobpazoBaHue BEKTOpa COCTOSHUI MTpH
[MOBOPOTE COCTOSTHUS U CUCTEMBI KoOpruHAT. KoMIOHEHTHI oneparopa yriioBoro
MOMEHTA KaK FeHepaTopbl TPYIIIbI BPAILICHUH.

15-16

Cnextp oneparopos J2 u Jz. OOmiye cBOWCTBA CIIEKTPA, CIEAYIOIINE U3
KOMMYTAI[MOHHBIX COOTHOLIEHUH. O011as cuctema coOCTBEHHbBIX (DyHKIUI
orneparopoB J2, Jz B ciryuae opOutanbHOoro MmomeHnrta. Ceprudeckue rapMOHUKH.
Oneparop UHBEPCUU U Y€THOCTh cocTosiHus. KonTponbHas pabora Ne3 o
paznenam 1-3.

17-18

CrnoxeHHe yIIIOBBIX MOMEHTOB: 1) JIBe 4acTHIIBI CO CITMHOM 1/2, kaccudukanus
COCTOSIHMI Ha CUHIJIETHBIE U TPUILJICTHBIE, 2) MOTHBIM MOMEHT UMITYJIbCA YACTHUIIBI
co ciiHOM 1/2, 3) croskeHHue MPOM3BOIBHBIX MOMEHTOB - OOIITHE TIPEICTABIICHHUS.

19-21

[IpeoOpa3oBaHre BEKTOpa COCTOSIHUS IPU BPALEHUSIX CUCTEMBI KOOPIUHAT IS
JacTHUI] cO cIuHOM 1/2. SIBHBINM BUJ] ONIEpaTOpOB CIIMHA B MIPECTABICHUH, B
KOTOpOM onepaTtopbl S2,Sz nuaroHaiabHbl. MaTpuuel [laynu, ux cBoiicTsa.
KontponwsHas padora Nel(4) o pazneny 3.

22-23

[Tpubnmxennsie metoasl KM. Teopust Bo3myenuit Panes-Lpenunrepa ams
HEBBIPOXKIEHHOTO CIIEKTpa U JUIS City4asl BeIpoxaeHUs. [Ipumep: sHeprus
MOHU3ALMK aTOMA I'eJINsL.

24-25

Bapuauvonssie metoasl. Bapuauyonssiii npunnun. Merox Purna-Xunnepaaca
JUIsI OCHOBHOTO COCTOSIHMS CUCTEMBI. [IpuMep: sHEprus 0CHOBHOTO COCTOSIHUSA
aTroMma renus. HecranmonapHas Teopysi BO3MYILCHHMN.

26-27

BrICTpBIC M METICHHBIE BO3MYIIEHHS. BHICOKOYaCTOTHBIE BO3MYIIICHHS.
HecrannonapHbsie BO3MYIIIEHUS B HENMPEPBIBHOM criekTpe. KoHTpoapHas paboTa
No2(5) mo pazneny 4.

28-29

CucTeMbl TOXKIECTBEHHBIX YAaCTHUIl B KBAHTOBOM MexaHuke. Oneparopbl
MCPCCTAHOBKU YaCTHLI. CBolicTBa CUMMCTPHHU BEKTOPOB COCTOAHUSA 110
OTHOIIEHUIO K MepecTaHOBKaM yacTuil. @epMuonsl v 0030Hb1. [Tpuntium [Taymm.
Cucrema ¢pepmuonoB. Jlerepmunant CridTepa.

30-31

DJeMEHTHI pEISTUBUCTCKON KBAaHTOBOM MeXaHUKU. YpaBHeHU KieiiHa-T'opnoHa.
YpaBuenue [upaka. Teopus paccesuus. JuddepeHimanbHoe CEUCHHE paCCesTHUS.
bopHoBckoe npubnmxenne. MeTon napruaabHbIX BOJH.

32

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

5.3. JIaboparopHblie padoThI

He npenycmorpenst

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonmaenne CPC

ITogsun CPC

Crnucoxk nureparypsl (¢ yKazaHUEM
paszienos, IaB, CTpaHUL) / CChUIKA Ha

pecypc

CemecTtp

Koi-
BO
JacoB

[loaroToBka K 3a4CTy.

CMm. nuTeparypy K NpakKTUYECKUM 3aHSITHSIM
o pasnenam 1-3.

17,75

[TonroroBka K KOHTPOJILHBIM padboTam Nel-3
1o pazaesnam 1-3

Cwm. nuTeparypy K MPaKTHIECKUM 3aHITHSIM
1o pazaenam 1-3.

18

IloaroTroBka K MNPAKTHUYCCKHUM 3aHATHAM 110

1) Emorun I1.B.,KpuBuenkoB B./I.

18




TEOpUH, pazaensl 1-3 KBaHTOBas MExaHHKa C 3a7a4aMu. - M.,
dusmaraurt, 2001 1., masa 1, ¢.5-23; 24-36. -
300 c. 2) boym A. KBanToBas MmexaHuKa:
OcHOBBI 1 npuIIOkeHus. - M., Mup, 1990,
rnasa 1, ¢.8-63. - 720 c. 3) Jlangay JI. /.,
JIupmu E.M. Teopernueckas ¢pusuka, T. 3,
KBaHTOBas MexaHUKa (HEPEISITUBUCTCKAS
teopusi). U3nanue 6-e. — M.: dusmarur,
2004 ., imaBa 1, c. 13-39; 44-111. — 800 c.
4) Meccua A. KBantoBast MexaHuka, T.2. —
M., Hayka, 1978 r., mmasa 13, c. 13-77, 583
c.

[lonroToBKa K KOHTPOJILHBIM paboTawm, CM. nmuTeparypy K NpaKTUYECKUM 3aHATUAM
pasnensl 3-6. 1o pazzaenam 1-3 u 3-6.

1) Emtorun I1.B.,KpuBuenkos B./].
KBanToBas MexaHnka ¢ 3a7adyamMu. - M.,
®dusmarnur, 2001 1., , tmasa 4, ¢. 59-77;
r1aBa 6, c. 96-116; miasa 9, ¢.147-176; rnasa
13, ¢.223-237 - 300 c. 2) boym A.
KBanToBas Mexanuka: OCHOBEI U
npuioxenus. - M., Mup, 1990 r., riasa 3, c.
162-196; rmasa 8, c. 297-307; raBsa 9, c.
[TonroToBka k nmpakTudeckuM 3ansatusM o  [308-332; maga 15, c. 466-490. - 720 c. 3)
pasnenam 3-6. Jlangay JI. ., JTudpmmn E.M.
Teopernyeckas ¢usuka, T. 3, KBanToBas
MEXaHHKa (HEpEISATUBUCTCKAsI TEOPHS).
W3panue 6-¢. — M.: Gusmatiut, 2004 r.,
riaBa 4, c. 112-135; m1aBsa 6, c. 171-248;
raBa 8, c. 249-275; rmasa 9, ¢.281-290;
rnaBa 17, c. 609-616, 622- 630. - 800 c. 4)
Meccua A. KBanToBas MexaHuka, T.2. — M.,
Hayka, 1978 1., tmaBa 13, c. 13-77, - 583 c.

CM. nuTeparypy K NPaKTUUYECKUM 3aHSITHSIM
1o pasaenam 1-3 u 3-6.

[loaroroBka K 3K3aMeHy. 6 21,5

6. @oH1 OLIEHOYHBIX CPEICTB AJIfA MPOBEACHUS TEKYIIero KOHTPOJIA yCIIeBaeMOCTH,
NMPOMEKYTOYHOM aTTeCTalluu

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrPaMMbl OCYIIECTBIISCTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBON CUCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOM IeSITENILHOCTH 00yYarOIUXCsl.

6.1. KouTpoabubie meponpusitusa (KM)

HazBanue Hm-
Ne | Ce- Bun Makc. TLIBA-
KOHTpOJbHOrO |Bec [Topsimox HauKcneHus: 6amioB
KM|mectp| xoHTposs MEDOLPISITIS Oat eTcs B
po1Ip A
B xoHTpONBHOI paboTe 5 3aay,
MOKPBIBAIOIINX U3y4YaeMbIE Pa3aeibl
. IIucrmennas P HI Y o pasit
Texymnmii Kypca. MakcumanbHbIH Oart 3a
1 5 KOHTPOJIbHAs 1] 10 3ayeT
KOHTPOJIb KOHTPOJIBHYIO padoty 10. Kaxxnas
pabota Nel
3amauda oreHuBaercs B 2 O0amna. Eciou
[IPUBOIUTCSI BEPHOE PEIICHUE M BEPHBIN




OTBET, TOTAa HauKciseTes 2 6amna. Ecnu
pelIeHne He TIPUBOIUTCS, HITH OHO
HEBEPHO, TO Hauucisercs ) 6amion
HE3aBHCHMO OT oTBeTa. [Ipu Hammunm
TOJIBKO BepHOFO peH_IeHI/IH HAUYUCIISICTCA
OIMH OaJII.

Texymmi
KOHTPOJIb

ITuceMmennas
KOHTpPOJIbHAs
pabota No2

10

B xoHTponbHOI pabote 5 3anay,
MOKPBIBAIOIIUX U3YYaE€MBbIE Pa3/IeIibl
Kypca. MakcuManbHBIN 0ai 3a
KOHTpoJIbHYI0 padoty 10. Kaxxnas
3amada oleHuBaeTcs B 2 0amna. Ecan
MPUBOJUTCS BEPHOE PEIICHUE U BEPHBII
OTBET, TOTAa HauKcisieTes 2 6amna. Ecnm
pelieHre He TPUBOJUTCS, UIH OHO
HEBEPHO, TO Hauucisercs 0 6amoB
HE3aBUCUMO OT oTBeTa. [Ipu Hanmuuum
TOJILKO BEPHOTO PEIICHUST HAYNUCTISETCS
OJIMH OaJll.

3a4CT

Texymmii
KOHTPOJIb

ITuceMmennas
KOHTPOJIbHAA
paborta Ne3

10

B koHTpoOsbHOM pabote 5 3aaa4,
MOKPBIBAIOIIUX U3YYaeMBbIE Pa3/1eIIbl
Kypca. MakcumanbHbIi Oai 3a
KOHTpOJbHYIO padoty 10. Kaxnas
3a1aya olieHuBaeTcs B 2 Oamna. Ecin
[IPUBOJUTCS BEPHOE PELICHUE U BEPHBII
OTBET, Torja Hauucsercs 2 6amia. Eciu
peleHne He IPUBOJUTCS, WIN OHO
HEeBEepHO, To Hauucsiercs 0 6amioB
HE3aBUCHUMO OT oTBeTa. [Ipn Hanmmuumn
TOJIBKO BEPHOTO PELICHUS HAYUCIIAETCA
OIMH OaJII.

3a4CT

Texymui
KOHTPOJIb

Hrtoroseie
pe3yNbTaThl
TEKYIIETO KOHTPOJIA
bPC

100

Brruucnsercs cpeaHuil peUTHHT 110
TEKyIlleMy KOHTpOo 0e3 yuera
OOHYCHBIX 0aJIJIOB.

3a4CT

bonyc

VYcepaue B yuéoe.
PaGora Ha
3aHATUAX B TCUCHUC
ceMecTpa.

15

BOHYCBI HAYUCIISIFOTCS IO YCMOTPEHUIO
npernoaaBaTelis 3a: akTHBHYIO paboTy Ha
JIEKLIWAX U CEMHUHApax; HaJIu4yue MOJHBIX
KOHCIIEKTOB JIEKIIUH U CEMUHAPOB;
AKKypaTHOE MCIIOJHEHNE BCEX 3aJIaHNU B
CpOK; etc..

3a4CT

[Ipome-
KyTOUHAas
aTTecTanus

KonTponrsHoe
MEPOIPUATHE
IIPOMEKYTOYHOU
aTTecTalluy. 3a4eT.

10

KonTpoasHoe mepornpusitue (KM)
[IPOMEKYTOYHON aTTeCTAlUU SBISETCS
nuchMeHHOU pabotoii. B pabote 5 3anay,
[MOKPBIBAIOLIUX U3ydaeMble pa3ieibl
Kypca. MakcumanbHbli 6ann 3a KM
[MPOMEKYTOUHOM arrectanuu 10.
Kaxcnas 3a7a4a onieHuBaercs B 2 6aa.
Eciu mpuBoAUTCS BEpHOE pEIICHNE U
BEPHBII OTBET, TOIJa HAYUCIAETCS 2
Oanna. Eciau penienre He NpUBOIUTCS,
WJIM OHO HEBEPHO, TO Hauucisercs 0
0aJisI0B HE3aBUCUMO OT oTBeTa. [Ipu
HaJIMYUU TOJIBKO BEPHOTO PEIICHUS
HAYNCIIIETC OMUH Oall.

3a4CT

Texymmii

Ilucemennas

10

B koHTpoJsIbHOI paboTe 5 3a1ady,

OK3aMCH|




KOHTPOJIb

KOHTpPOJIbHAs
pabora Ned

MOKPBIBAIOIIUX U3YYaEMBbIE Pa3/IeIibl
Kypca. MakcuMabHBIN 0as 3a
KOHTpoJIbHYI0 padoty 10. Kaxxmas
3amada oreHuBaeTcs B 2 O0auia. Ecian
MPUBOJIUTCS BEPHOE PEIICHUE U BEPHBII
OTBET, TOTJa HauncisgeTcs 2 6anna. Eciu
pelieHre He TPUBOJIUTCS, UIH OHO
HEBEpHO, To Hauucnsercs 0 0amioB
HE3aBUCUMO OT oTBeTa. [Ipu Hamuumn
TOJIBKO BEPHOTO PELICHUS] HAUNCISAETCA
OJTUH OaJul.

Texymmii
KOHTPOJIb

ITucemennas
KOHTPOJIbHAs
paborta No5

10

B koHTpOnbHOM padote 5 3aaa4,
[MOKPBIBAIOIINX U3y4aeMbl€ Pa3elibl
Kypca. MakcumanbHbIi Oan 3a
KOHTpOJIbHYI0 padoty 10. Kaxnas
3a1aya orieHuBaeTcs B 2 6amna. Eciun
[IPUBOIUTCS BEPHOE PEIIEHUE U BEPHBIN
OTBET, Torja Hauucsercs 2 6amia. Eciu
peneHne He IPUBOJUTCS, WU OHO
HEeBepHO, To Hauucsiercs 0 6amioB
HE3aBUCHUMO OT oTBeTa. [Ipu Hannunn
TOJIBKO BEPHOIO PELICHUS HAYUCIISAETCA
OIH OaJI.

OK3aMCH|

Texymmi
KOHTPOJIb

ITucemennas
KOHTPOJIbHAS
pabota Ne6

B xoHTpoOnbHOI pabote 5 3aaay,
MOKPBIBAIOLINX M3YdaeMble pa3/ieibl
Kypca. MakcumanbHbIiH Oamt 3a
KOHTpoJIbHYI0 padoty 10. Kaxxnas
3asada olieHuBaercd B 2 Oaia. Eciu
PUBOJUTCS BEPHOE PEIIEHUE U BEPHBIN
OTBET, TOTJa HauncisgeTcs 2 6anna. Ecim
peleHre He IPUBOANTCS, U OHO
HEBEpHO, To Hauucnsercs 0 6anioB
HEe3aBUCUMO OT oTBeTa. [lpu Hamuuum
TOJIBKO BEPHOTO PEIICHUS] HAYUCIISIETCS
OJTMH OaJul.

OK3aMCH

10

Texymmi
KOHTPOJIb

Texymias
aTTecTalus.
Pesynbratet

TEKYIIEro KOHTPOJIS
BPC 3a I cemectp.

100

Brruncnsercs cpeaHuil peUTHHT 110
TEKyIIEMY KOHTPOJIIO C Y4ETOM
OoHycHbIX 0aioB 3a I cemectp.

OK3aMCH

11

bonyc

VYcepaue B yuéoe.
PaGora Ha
3aHATUAX B TCUCHUC
ceMecTpa.

15

BOHYCBI HAYUCIISIFOTCS IT0 YCMOTPEHUIO
npernoaaBaTelis 3a: akTHBHYIO paboTy Ha
JIEKLIWAX U CEMHUHApax; HaJIu4yue MOJHBIX
KOHCIIEKTOB JIEKIIUI U CEMUHAPOB;
AKKypaTHOE MCIIOJHEHNE BCEX 3aJIaHNU B
CpOK; etc..

OK3aMCH|

12

ITpome-
KYTOYHAs
aTTecTanus

KontposnrsHoe
MEpOIpUsITHE
IIPOMEKYTOYHOU
aTTeCTalUN.
OK3aMeH.

20

DK3aMeH SIBIIEeTCS 00s3aTeIbHBIM
KOHTPOJBHBIM MEPOIIPUATHEM
MPOMEKYTOYHOM aTTeCTAlMK. DK3aMEH
SIBJISIETCS] TUChMEHHOM pabOTOH.
MakcruMaabHOE KOJTUYEeCTBO OAIIJIOB 3a
Mmeponpustue - 20. Bec meponpusaTus -
2. Pabora BKIrOUaeT 5 3amad,
[MOKPBIBAIOIIUX W3y4aeMble pa3aeibl

Kypca. Kanc;[aﬂ 13 3aJa4 ONCHUBACTCS B

OK3aMCH|




4 Ganna. Ecniu mpuBoauTCs BepHOE
pEILICHUE U BEPHBIN MOJHBIN OTBET, TOTIA
Hauucisiercs 4 6amna. Eciu pemenue He

OaJuIa.

MPUBOAUTCS, WM OHO HEBEPHO, TO
Hauucsiercs 0 6aUI0B HE3aBUCHMO OT
otBeta. [Ipu HamMUKUK BEPHOTO pelieHus
HAYKCIIAIOTCA 0aJIIbI OT 2-X 10 4-X B
3aBHCHUMOCTH OT TIOJHOTHI PEIIEHUs U OT
BEPHOCTH U TMOJHOTHI OTBETA: BEPHOE
[peleHre HEBEPHBIN OTBET - 2 Oaia;
BEPHOE PEILICHUE U HETOJIHBIN OTBET -3
OaJiia; BEpHOE U MOJIHOE PElIeHHEe U
HETOYHBIN OTBET -3 0asuia; BepHOE
pEIlICeHUE U TIOJIHBIA BEPHBIN OTBET - 4

6.2. Ilpouenypa npoBeaeHusi, KpUTEPUH OLlEeHMBAHUSA

Bun
IIPOMEKYTOYHOU IIpouenypa nposeneHus Kpurepuu
ATTeCTALIH OLICHHMBaHUs
3ayeT MOKET BBICTABIATHCA M0 PE3yIbTaTaM TEKYILEro KOHTPOJIS
1 00oHycOB. CTyI€HT MOXET YIy4IIUTh CBOW PEUTHHT, poiiis (B cooTBeTCTBHU C
3a4er KOHTponbHOE MepornpusaTue (KM) npomexyTodHoi arTectanuu. [om. 2.5, 2.6
KM npomeKyTo4HOM aTTecTaluu SBISETCS MMCbMEHHON [Tonoxenus
paboTOiA.
DK3aMeH sBIseTCs 00s3aTeIbHbIM KOHTPOJIBHBIM MEPOIPUITHEM (B COOTBETCTBHUH €
AK3aMEH MIPOMEKYTOYHOM arTecTauu. DK3aMeH SBIsSeTCS MUCbMEHHOU |mm. 2.5, 2.6
paboTOiA. [TonoxxeHus
6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB
Ne KM

KommereHmn

Pesynbrarel 00yueHus

OIIK-1

3HaAEeT: OCHOBHBIE MMOHATHSA KBAHTOBOM MEXaHUKH: KBAHTOBAs
CUCTEMa, €€ COCTOsIHKE, Habo1aeMas; OCHOBHBIE TOJIOKEHUS
KBAaHTOBOW MEXaHHUKHU: AKCUOMY COCTOSIHUI, aKCUOMY
HAOJTI01aeMbIX, aKCHOMY O CTaTUCTUYECKON MHTEPIPETalIUH,
[IPUHLIMI COOTBETCTBUS, TPUHLIUI TOXKAECTBEHHOCTH
HIIEMEHTAPHbBIX YaCTHUIL

OIIK-1

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

OIIK-1

HMmeeT mpakTU4eCKUI OMBIT: METOI0B MHTEPIPETALIMH PE3YIBbTATOB
KBAaHTOBOMEXaHUYECKUX PACUETOB U IKCIIEPUMEHTOB, OLIEHKU
MPaBUJIBHOCTH HAWIEHHOTO PEIICHUs, €r0 TOYHOCTH U

AICKBATHOCTH pACCMATPHUBACMOMY (1)I/I3I/I‘leCKOMy SABJICHUIO

Tumnosslie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M HH(OPMAIIMOHHOE O0ecniedeHue TUCIUIIIMHBI

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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