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AHHOTaAIMs pado4eil MPOrpaMMbl JUCHUTIIMHbBI

Hucnuuimaa «KBaHTOBasi MeXaHHMKA W CTaTHCTHYECKas (DHM3MKA» BXOJIUT
Oomok 1, o0Os3aTeIBHON YacTH 00pa3oBaTeIbHOW MPOrpaMMbl OakajdaBpuara IO
Hanpasieanto 11.03.04 - «DneKTpoHrKa U HAHOJICKTPOHUKAY).

JucuunnuHa peanusyercs Ha QuandeckoMm QaxynpTeTe Kadeapod oOmeil u
TEOPETUIECKON (PU3UKH.

CopeprkaHre TUCIMIUIMHBI OXBAaTBIBAET KPYT BOIIPOCOB, CBA3aHHBIX C M3YYCHUEM
MOBEJICHUS MHUKPOYACTHUIT K CUCTEM, COCTOSIINX U3 aTOMOB M MOJeKys1. Kpome Toro,
JMaHHas JUCIUIUIMHA TPEAriojiaracT HM3yYeHHE OCO0OTO THITA 3aKOHOMEPHOCTEH,
KOTOPBIM TIOTYUHSIOTCS TIOBEJICHUE M CBOMCTBA MAKPOCKOITUYCCKUX TEIL.

JlucuMiiniHa — HamejdeHa Ha  (OPMUPOBAaHHE  CICAYIONIUX  KOMITCTCHI[HI
BBIIYCKHHKA!

obmenpodeccrnonanbHbix — YK-1;

OIIK-1

[IpenosaBanue OUCHUILIMHBL IPEAYCMATPUBAET MPOBENCHHUE CIEAYIOIINX BUIOB
yUEOHBIX 3aHATHUI: JleKyuU, NpaKmuyecKue 3aHAmus, CamocmoamenbHyo pabomy.

PaGouass mporpamMmma AMCHUIUIMHBI HPETYyCMaTPUBAET MPOBEACHUE CIIETYIOIINX
BUJIOB KOHTPOJISI yCIIEBAEMOCTH B (HOpME meKyuwull KOHmMpoab 6 (opme Onpocos,
KOHMPOAbHOU pabombl U _KOLIOKUYMA W TIPOMEXYTOUHBIM KOHTPOJb B (opMme
3ayema " 3K3aMeHda.

OObeM TUCLUIUIMHBI 8 3a4€THBIX €IMHULL, B TOM YHCIIE€ B aKaJIEMUYECKUX Yacax
10 BUJIaM YUYEOHBIX 3aHITUN

YyeOHbIE 3aHATUSA dopma
B TOM 4HCJIe NMPOMeEKYT

o KonTakTHas paboTa o0yyaommxcs ¢ CPC OYHOH
5 npemnoaaBarejeM ,B | aTTecranu
QE) e U3 HUX TOM u (3a4er,
8 > S = 8 9 = = o = - = ynca | AMddepen
8 § = E‘E = » =l 2 = e UHpPOBAHH
=2 < = g = 5 s g = § =S yK3a | PIH 3a4YeT,

S =S~ = 5 os < MeHn | JK3aMeH

56 | 288 | 118 58 60 - 134 3a4er,
36 JK3aMEH




1. Ilesu 0CBOEHHUS JUCHUILIHHDI

[emsiMmu ocBO€HUsT NUCUHUIUIMHBI «KBaHTOBasg MEXaHWKAa W CTATUCTHYECKAS
bu3uKa» SBISIOTCA W3YYCHHUE TMOBEICHHUS MHUKPOYACTHUI[ M CHUCTEM, COCTOSIIUX W3
aTOMOB U MoJiekys. Kpome Toro, craructuueckas (pu3MKa MPEIoiaraeT u3ydeHHe
0cO00T0 THUTA 3aKOHOMEPHOCTEH, KOTOPhIM TMOJYMHSIOTCS TTOBEJEHUE U CBOWCTBA
MAKpPOCKOIIMYECKHUX TEIL.

Heobxoaumo QopMupoBaTh y CTYACHTOB €AMHYI, CTPOMHYIO, JIOTHUYECKH
HEMPOTUBOPEUNBYIO (PU3NUYECKYIO0 KapTHUHY OKPY’KAlOIIEero Hac Mupa npupoibl. s
ATOTO HEOOXOAMMO OOOOIIUTH SKCIEPUMEHTAIbHBIC JaHHbIE W Ha HUX OCHOBE
IIPOU3BECTH MOCTPOCHUE MOJIeIIeH HaOJII0JIaeMbIX SIBJICHUH CO CTPOTUM
000CHOBaHUEM MPUOJIMKEHUA U PaMOK, B KOTOPBIX 3THU MOJENH JeUCTBYIOT. Bo -
BTOPBIX, B paMKax €IMHOr0 TMOJX0/Ja KJIacCHYeCKOoW (PU3UKKH HEO0OXO0IUMO,
paccMaTpuBaTh BCE OCHOBHBIC SIBIICHUSI M IPOLIECCHI, TPOUCXOASIIME B MPUPOJE U
YCTaHOBUTH CBSI3b MEXJY HHMH, BBIBECTM OCHOBHBIE 3aKOHBI WU IOJYYHUTh HX
BBIPOKEHUSI B BUJIC MAaTEMaTUYECKUX YpaBHEHUHN. B - TpeThbux, HEOOXOUMO HAYYHTh
CTYAEHTOB CAMOCTOSITEJIbHO NPUMEHSTh IOJIYyYEHHBIC TEOPETUUYECKUE 3HAHUS IS
pelIeHUsT KOHKPETHBIX 33/1a4 C MOCJIEAYIOUIMM aHAIU30M M OLIEHKOM IOJYYEHHBIX
pe3yJIbTaTOB.

JIaHHBIN KypC ONMpPAEeTCs Ha TAKUE AUCLUUIUIMHBI, KaK TEOPETUYECKAs MEXAHUKA,
ANEKTPOAMHAMHUKA, aTOMHas (PU3KKa, BbICIIIAs MAaTEMATHKA.

3ajauyu AUCUMILIUHBI:

- [OKa3aTh HEOOXOAMMOCTh TEpexojila OT KJIACCUYECKUX MPEACTaBICHUM K
KBAHTOBBIM, MPU U3YUYEHUH MUKPOOOBEKTOB;

- paccMOTPETh OCHOBHBIE ONEPATOPHI TMHAMUYECKUX BEJIMYUH U UX CBOWCTBA;

- 1OKa3zaTh, 4TO OoOJee MPaBWIbHBIM SBIAECTCS (HOPMYIHPOBKA KBAHTOBOU
MEXaHUKH YEPE3 UHTErPajbl [0 TPACKTOPUH;

- 10Ka3aTb, YTO KBAHTOBAas  TEOpUsA, IO CYLIECTBY COCTOMT W3
HEPEISATUBUCTCKON U PEISTUBUCTCKOW TEOPHUH, KOTOPBIE PACCMAaTpPUBAIOTCS B
paMKax OCHOBHBIX ypaBHeHU [lIpenunrepa u Jlupaka, COOTBETCTBEHHO;

- JaTh oOlee NpeICTaBlIeHne TEOPUH MPEACTABICHHUT;

- TOKa3aTh HMHTErpanuio (U3MKO-MaTEeMaTUYECKUX 3HAHUW U BaXHYHO POJb
BBICIIIEH MaTeMaTHKU B TEOPETUUECKON (DUBHUKE;

- c(opmynmupoBaTh OCHOBHBIC YMEHUS WM HaBBIKM TPH PEHICHUU 337ad TI0
KBAaHTOBOW MEXaHUKE M CTATUCTUYECKON (HU3UKE;

- TI0Ka3aTh POJIb CTAaTUCTUYECKON (PU3WKU B TMO3HAHUM BAXKHBIX BOIPOCOB B
pasnene TeopeTudeckas pu3uka;

- [OKa3aTh OCHOBHBIE OOIIME YEPThl U PA3IUUUS KIACCUUYECKOM M KBAHTOBOM
CTaTUCTHUKWU;

- [0Ka3aTh, YTO MPEIMET «KBAaHTOBAash MEXaHUKA M CTATUCTUYECKas (UMUK -
OJIVH, HO OTJIMYAETCS METOJAMH UCCIIEIOBAHUS;



- JaTh MOHSTH CTYAEHTaM, YTO (DYHKIMS pacHpeleNieHUs B CTaTHCTUYECKOM
¢u3uKe UrpaeT TaKyl € poJib, YTO M BOJIHOBas (PYyHKIMS B KBaHTOBOM
MEXaHHUKE.

2. Mecto nucunniunsl B ctpykrype OIIOII 6akanaBpuarta

JlncuunirHa Bxogur OmMok 1,

o00d3aTenNbHOMN YacTH

oOpa3oBaTeNbHONM  TporpaMMbl  OakanaBpuata 1o HampaeineHuro 11.03.04 -
«DJIEKTPOHUKA M HAHODJIEKTPOHUKaAy. s ee OCBOeHHS HEOOXOAMMBI 3HAHUS

TakKux  JUCHUIIIINH,

MCTOIbI MaTEeMaTH4YECKOU (1)I/ISI/IKI/I.

Kak auddepeHurnanbHble YpaBHEHUS, 3JEKTPOJUHAMUKA,

3. Komnerenuuu odyuawuerocsi, Gopmupyembie B pe3yjbTaTe
OCBOCHMA NUCHUIIJIMHBI (nepevyeHb MJIAHMPYEMbIX Pe3yJIbTATOB 00y4eHM).

Kona
KOMIIeTeHIIHH U3
®dIrocC BO

HaumeHoBaHue KOMIIETEHIMH U3
®I'OC BO

Ilnanupyemble pe3yJibTaThl 00y4eHUs!

OIIK-1

- Cnocoben
UCII0JIB30BATh ITOJIOKEHNUS,
3aKOHBI U METOBI
€CTECTBEHHBI X HAYK H
MaTE€MAaTHKH JJIsSl pELIEHUS
3a/1a4 MH)KEHEPHON
NEATEIIBHOCTH

3Haer:

YTO OCHOBHbBIE YpaBHEHHsI KBAHTOBOM
MEXaHHUKHI B YaCTHOCTH
peNnsITUBUCTCKOE ypaBHeHUe Jlupaka
UCIIOJIb3YETCS B JTUCIUTUINHE
cnenuanuzanun «KBaHTOoBast Teopus
TOJISDY;

pacnpenenenus boze-DiiHmnTeliHa U
®epmu-/lupaka LIUPOKO
HCTIONB3YIOTCS dbopmanmzme
BTOPUYHOTO KBaHTOBaHUS u
KBAaHTOBOM CTaTUCTHUKH;

OCHOBHBIE MPEJICTABIICHUS KBAaHTOBOU
MEXaHHUKHU U CTaTUCTHYECKON (QU3UKHU.

VYwmeer:

WCIIO0JIb30BaTh OCHOBHBIE YpaBHEHUS
KBaHTOBOU MEXaHUKH Hu
CTaTUCTUYECKOU bu3uKu npu

pEeIICHMKM KOHKPETHBIX 3aJa4 Ha
MPAKTUYCCKUX 3aHATUAX.

Bnaneer:

NPUHIUIIAMUA TEOPUH  (PIIYKTYaIHid,
HEOOXOAUMBIMU  JUISI  TIOCTPOCHUS
KOPEJUIALMOHHBIX (PYHKIUI;

HaBbIKAMH  PabOThl  KOHKPETHBIX
3a/1a4, KaK KBAHTOBOM MEXaHUKH, TaK




Y CTAaTUCTUYECKON (DU3UKH.

CriocobeH

OCYLIECTBIIATH MO-UCK,
KPUTUYECKUU aHAIU3 U
CUHTE3 UH(OpMaLIUH,
VK-1 IIPUME-HATh CUCTEMHBIN
NOAXO ISl PEIICHUS
IIOCTAaBJIEHHBIX 33]1a4

3Haer:

YTO METOJIbl COBPEMEHHON KBAaHTOBOM
TEOPUH U CTATUCTHUYECCKON (PHU3NKH
IIAPOKO HCIIOIB3YIOTCS pH
00paboTKe W aHaIM3a HMCCIICTOBAHUM
B 00JIACTH MUKPO U HAHODJIEKTPOHUKH
1 (PU3UKH aTOMHOTO sIIpa.

VYwmeer:

WCIIONIb30BaTh  OCHOBHBIE  TEOPUH
CTaTUCTUYECKOMN buzuku npu
UCCIIEIOBAaHU B 00JAaCTH MHUKpPO U
HaHORJIEKTPOHUKHU u buzuku
aTOMHOTO si/1pa.

Bnaneer:

HaBBIKAMH  pacdera  MOJENIBbHBIX
CHCTEM " MIPOU3BOIUTH
KBaHTOBOMEXAHUUYECKUE "
CTaTUCTHUYECKUE OIICHKH BEIWYHH,
XapaKTePU3YIOIIHX KBaHTOBOE
COCTOSIHUE HCCIIETyeMOro 00BEeKTa;
HaBbIKaMH, CBSI3aHHBIMU C
UCCIIeIOBaHUEM CMEIIIaHHbIX
aHcaMOJyieif, KOTOpBIE  CUYHTAIOTCA
MaTpHIICH TUIOTHOCTH, MPUHIUIIAMH
Teopuu QIIYKTyaluid, HEOOXOIUMBIMHU
JUISE  TIOCTPOCHHSI  KOPEJUISIIUOHHBIX
GbyHKIHIHA.

4. O0beM, CTPYKTYpPA U COAEPKAHUE TUCIUTIAHBI.

4.1. O06beM TUCIUILUIMHEBI COCTABIISAET 8 3aUETHBIX €IUHUII, 288 akageMHUUEeCKHUX Jaca.

4.2. CTpyKTypa AUCIUTLINHBIL.

Buabr yueoHow = ®opma
5]

= = = S paborbl, BKIIOUYAs = é IPOMEKYTO

= 9 |s 5 camocTosTenbHyio = YHOM
Pa3gen nucHMIIMHBI s |22 o =

S 2 |@ S| padory cTyneHToB u S & | arrecraun
o = 8 TpymoemkocTh (B = = u (no

qacax) O cemecmpam




Jlekuuu

IMpakTuy.

3aHATHUSA

JlaGopar.

3aHATHUSA

KountpoJasb
camMocT.pad

Moayab 1. OCHOBHbIE OHATHS KBAHTOBOW TEOPHH.
Bsenenue B IpeaMeT
«KBaHTOBass MexaHHMKa U 2| 2 - - 2 Ornpoc
cTaTHCTUYECKas (PU3HUKa»
[lonsiTne  cocrosiHus B
. I | 2 - - 2 Ornpoc
KBaHTOBOW TEOPHH.
MHAMUYECKHUE TIEPEMEHHbIE
A . P 1 |1 - - 4 Ornpoc
B KBAHTOBOM MEXaHUKE.
DIJIEMEHTBI TEOPUU
. P 1 1 - 4 Ornpoc
PE/ICTABJICHUM
Huctele ©W  CMEILIAHHBIE
H 1 1 - 4 Omnpoc
COCTOSTHUSI
N3MeHeHne COCTOSIHUSL BO
2 1 - 4 Onpoc
BpEMEHU
KonTposib
Hmozo no mooynio 1| 8 8 - 20 | Has
paboTta
Monpyab 2. OCHOBHBIKE METO/Ibl KBAAHTOBOM TEOPUH
OO6m1ast Teopusi MOMEHTOB. I |1 - 3 ompoc
[TpubnuxeHHbIE METO/Ibl
P N A 1 |1 - - 3 ompoc
KBaHTOBOW TEOPUH.
YpaBuenue  IIpeaunrepa.
P pea P 2 |2 - - 4 ompoc
Onepatop 'amusbTOHA.
CranmoHapHble COCTOSIHUSL.
! p 2 |2 - - 5 ompoc
YpaBHEHUE HENIPEPBIBHOCTH.
VYpaBHeHUsS ~ JBUKEHUS B
KBAaHTOBOM MEXaHHUKeE. 2 |2 - - 4 ompoc
WHuTerpanbl IBHXKEHHUS.
KOJUIOKBHU
Hmozo no mooynro2 | 8 |§ - 20 M
Mopyab 3. HekoTopbie mpupoKEeHUsI KBAHTOBOM TEOPUHU.
["apmMoHnyeckui
ociuisaiTop.  CocTBEHHBIE
i P 1 |1 - 2 Ompoc
(GYHKIIMM U COCTBEHHBIE
3HAYEHHs OCIIMIIISITOpA.




[IpoxokaeHrue 4acTull 4yepes

MOTEHIIUATbHBIN Oapbep. I |1 - - 4 ompoc
TyHHeabHbIN 2D ]EKT.
JIBH>KEeHUE YACTHII B
HEHTPAIbHO-CUMMETPUYHOM 2 (2 - - 4 onpoc
nosie. ATom BoAopoza.
CoOCTBEeHHBIC 3HAUEHUA U
COOCTBEHHBIE byHKIIIN 2 |2 - - 2 onpoc
aToMa BOJIOPOJA.
DIJIEMEHTHI TEOPUU
. P 1 |1 - 2 ompoc
BO3MYIICHUH.
Cnun. Ypasuenue [laymnu. 111 - - 6 onpoc
Hmozo no mooynro 3| 8 | 8 - - 20 3a4eT
Monyab 4. OCHOBBI HEPEIATUBUCTCKOW KBAHTOBOM MEXAHUKH
Ypasuenue Kneitna-I'opnona. 1 1 - 2 Onpoc
VYpasuenue {upaka. Hactuusl
p Aup H 1|1 - - 4 ompoc
Y QHTUYACTHIIBIL.
Pemenne ypaBHenust [upaxa
ypas Jup 1|1 - - 4 ompoc
JUTs1 CBOOOTHOM YaCTHUIIBI
Atom remus. Ilapa wu
. P 3) 1|1 - - 2 onpoc
OpPTOTEJINH.
MouJiekyna Boopoa. 1 |1 - - 2 Onpoc
ATOM B MarHuTHOM IIOJI€.
HopManibHBI 1 aHOMAaJbHBIN 1|1 - - 2 ompoc
s dexTr 3eemana.
Yrpyroe paccesitHue 4aCTHIL. - |- - - 4
KOJUIOKB
Hmozo no modyo 4| 6 | 6 - - 20
uyM
Moayab 5. OCHOBHbIE IPUHIUIIBI CTATUCTUYECKON (DUBUKHU.
da3oBoe IIPOCTPAHCTBO.
POCTp 2 |2 - - 2 onpoc
CratucTruecknii aHcaMOJTb.
Craructuyeckoe
acrmpeesieHue.
pactiben 2 |9 - - 2 onpoc
Craructuyeckas
HE3aBUCUMOCTb. 6
Teopema JInyBriuis. 2 | o - - 3 OITpOC
MuUKpOKaHOHHYECKOE
1 |1 - - 4 onpoc
pacnpeesieHue.
OHTpOIMST U €€ OCHOBHBIC
. 2 |2 - - 4 onpoc
CBOMCTBA.




TeopmoguHaMuyeckue

6. PMOA 1|1 - - onpoc

NOTEHIINAJIBI.
KOHTPOJ
Hmozo no mooynw 5| 10| 10 - 16 pHas
pabota
Monayab 6. CTaTuCTHYECKUE PACTIPEICIICHHS.

1. | Pacnpenenenne I'nb0ca. 2 | 2 - 4 Onpoc
Pacripenenenne Makcgeiuia—

2. peal 2 |2 - - 4 OIpoc
bonbmMana.

Pacripenenenne I'mbbca ¢

3. peal 2 |2 - - 4 OIpoc
MEPEMEHHBIM YHCIOM HACTHIL. |
Cucrema

4. | HeB3aUMOJIEHCTBYIOIITUX 2 |2 - - 2 ompoc
OCIMJLISITOPOB.

CBoOoHast SHEPTUs B

5. A b 2 |2 - - 2 ompoc

pacnpenenenun ['no66ca.
KOHTPOJT
Hmozo no mooynro 6| 10| 10 - 16 bHast
pabora
Moayas 7. Kimaccudeckuii 1 KBaHTOBBIM H€aIbHbIC I'a3bl.

1. | Pacinpenenenue boapimana. 1 1 - 1 onpoc
CBoboaHas SHEPrust U

2. | ypaBHEHUS COCTOSIHUS 1| ] - - 2 orpoc
UJICATHbHOTO Ta3a.

OnHOATOMHBIN WJI€abHbIN

3. | A A 1 |1 - - 1 ompoc
ras.

BYXAaTOMHBIN ras.

4, A 1 - - 2 ompoc
Kosne6anust aToMOB. 6 1 P
Pacnipenenenue depmu-

5. e . P 1|1 - - 2 ompoc
Jupaka u bo3e-DitHIuTeHa.
depmu- u 603e-ra3bl

6. p 1|1 - - 2 OIpocC
DJIEMEHTAPHBIX YaCTHII.

/. | YepHoe U31y4YeHUeE. 1|1 - OIIpoC
TBepable Tena MpU HUBKUX U

8. pA P 1 1 - onpoc
BBICOKUX TeMIepaTypax.

Hmozo no mooynro 7 | 8 10 - 18
Monayas 8. [Togroroska k
o~ A 6 36 HK3aMeH
DK3aMEHy
UTOIO | 58 | 60 - 170




4.3. Coaep:kaHue TUCIHUNJIMHBI, CTPYKTYPHUPOBAaHHOE 10 TeMaM (pa3ejiam).

4.3.1. CogeprkaHue JIeKIIMOHHBIX 3aHATHH M0 JUCHUILJINHE.

Mooyns 1. OCHOBHBIC IOHATHUSA KBAHTOBOM TEOPHH.

Beenenne. Ilonstme COCTOSSHMA B KBAaHTOBOM Teopuu. [[mHamumyeckue
NEpEMEHHBIE B KBAaHTOBOM MEXaHHMKE. OJEMEHTbl TEOPUU MPEACTaBICHUI.
W3meHeHne BEKTOPOB COCTOSIHUSA CO BpEMEHEM. UMCThIE U CMENIAHHBIE COCTOSHUS.
HexoTropeie mpuinokeHnsi KBAHTOBOM TEOPUHU.

Mooyns 2. OcHOBHBIE METOAbI KBAHTOBOM TEOPHUH.

OOmast Teopuss MOMEHTOB. [IpuOiMKEHHBIE METOIbI KBAHTOBOW TEOPHH.
Oneparop I'amunbrona. VYpaBHenue Illpennnrepa. CranpoHapHbBIE COCTOSHHSL.
VYpaBHenue HemnpepbiBHOCTH. CoOTHOIIEHUE HeompenenaeHHocTell [elizenbepra.
VYpaBHEHUs JBHKEHUs KBAaHTOBOW MeXaHUWKHU. MHTerpansl awxeHus. Cummerpus
CUCTEMBI.

Mooyns 3. HekoTopble NPUJIOKEHNSI HEPEJATUBUCTCKON TEOPHUH.

["apmonnueckuii ocunsuiaTop. CoOCTBEHHbIE 3HAUYEHUSI U COOCTBEHHbIE (QYHKIMU
OCLWJIIATOpA. JIBUJKEHHE B LIEHTPAIbHO-CUMMETPUYHOM n1oJie. [IpoxoxkaeHue qacTu
yepe3 MOTEHUUANbHBIA Oappep. AToM Bomopoaa. CoOCTBEHHbIE 3HAUCHUS W
coocTBeHHbIe (GYHKIUU. TyHHENbHBIM 3G (eKT. DIeMEHThl TEOPHUH BO3MYIICHHIA.
Oo61as reopust MomeHTOB. CriuH. YpaBHenus [laynu.
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Mooynb 4. OCHOBBI PeJISITUBMCTCKON (PU3NKU U MHOT03JICKTPOHHBbIEC CHCTEMBI.

VYpaBaenue Kneitna-I'opaona. IInotHOCTh 3apsiia U TOKa, yCI0BUE HOPMHUPOBKH,
YacTULIbl W aHTUYacTullbl. YpaBHeHue Jlupaka. Marpuusl [upaka. Pemienue
ypaBHeHust lupaka mist cBoOOAHOM yacTuilbl. TOHKass M CBEPXTOHKAs CTPYKTypa
sHepreTudeckoro crekTpa. HopmanbHbii 1 anoManbHbIi 3P dekTsl 3eemana. boze u
depmu YaCTHULIBI.

Atom renus. I[lapa u opto — renmii. OOMenHast 3Heprust. [lepuonnueckas cucrema
a51eMeHTOB. Mosekyna Bogopoaa. Bropuunoe kBanToBaHue. OnepaTopsl poKICHUS U
YHUUTOXEHUS yacTull. [Ipupoga XUMHUYECKUX CHJL.

Mooyns 5. OcHOBHBIE IPUHIUIBI CTATUCTHYECCKON (PUHKH.

Beenenue. Cratucruueckue  aHcamMOmu M (QYHKIMH  paclpeiesieHusl.
Craructuyeckass He3aBHCUMOCTb. Teopus JImyBHILIs. MHUKpPOKaHOHUYECKOE
pacupenenenue. CrarucTudeckuii Bec M dHTponus. CTaTUCTHYECKas CymMMa U
CBOOOJIHAsA AHEPrusa. DHTPONHUS U €€ OCHOBHBIE CBOMCTBA. TepMOAMHAMHYECKUE
noTeHunabl. KBa3uKiIacCuyecKui nepexol K CTaTHYECKOMY MHTETpay.

Mooynp 6. CratucTHUYeCKHe pacnpeaeJeHust

Pancnpenenenus I'no0ca. Pacnpenenenue Makxkcsema-bonsiimana.
Pacnpenenenne I'mbOca 1t cucteM C TMEPEeMEHHBIM 4uciIoM dactuil. Cucrema
HEB3aUMOJICUCTBYIOIUX OCHMIIIATOPOB. CBOOOMHAs HSHEPrUs W CTaTUCTUYECKas
cymma B pacnpeneneHun [ nooca. Pacnpenenenue Makcena.

Mooyas 7. Kinaccuvyecknil M KBAHTOBBIN HIea/IbHbIE I'a3bl.
CBoOomHast PHEPTUs U YpaBHEHUE COCTOSIHUSI WjeanbHOro raza. OJaHOAaTOMHBIM
uaeanbHbli  ra3. OrpaHdyeHHsT Ha  3alOJIHEHUE  4YHCia  3aloJHEHUM.
JIByxaTtomubiii Ta3. Komebanust atomoB. Pacnipenenenne depmu-/Iupaka u bo3se-
OitHmteitna. @epmu U bo3e-razbl IE€MEHTApHBIX YacTull. YepHOe H3IydeHHE
TBEPAOTO TEa.

Mooyns 8. HeupeajbHble ra3pl U PIyKTyanuu.

OtpunatenbHble  TEMMEPATYPHI. OTKJIOHEHHE Ta30B OT HWJICAILHOCTH.
BupuaneHoe paznoxenue. CBoOoaHas sHeprus miasmbl. Teopust (iykTyarui.
Pacnipenenenust ['aycca. @nykTyallud OCHOBHBIX TEOPMOAMHAMUYECKHUX BEJIMYMH.
®dnykryauuu B uaeanbHoM raze. Koppensiuonnas GyHkius ypaBHenusa boriodoa
JUTSl paBHOBECHBIX (DYHKIIUNA pacipeieTICHUH.

4.3.2. Coneprxxanue 1a00paTOPHO-NPAKTUYECKHUX 3AHATHI 1O JUCHUNIMHE.

Moayab 1. OcHOBHBIEC NIOHATHSI KBAHTOBOW TeOpUH

Oo0neM B

Ha3Banue TeMbl Coaep:xxaHue TeMbl
qyacax
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JvuHamuueckue CooTBeTcTBHE ~ ONEPATOPOB  JTHUHAMUYECKUM
IIEPEMEHHBIE B | IEPEMEHHBIM. Omneparopsl KOOpPJAMHATBHI, 4
KBAHTOBOM MEXAaHHMKE | UMITyJIbCa. | aMUIbTOHUAH.

CoOctBeHHble  (PYHKIMM W COOCTBEHHBIE
Oneparopsl ¥ WX | 3HAYEHUSI OINEPATOPOB KBAHTOBOM MEXaHUKH. 3
CBOMCTBA CpoiictBa  omepatopoB.  KoMMmyTanuoHHbIE

COOTHOILICHHSI.

Moayab 2. OcHOBHBIE MeTObl KBAHTOBOM TEOPHUM.

VpaBHeHIe CrammonapHoe cocrosiHue. BomHOBas GyHKIUS

P CTAallMOHAPHOTO COCTOSIHUSL M €€ CBOMCTBA. 8

[lIpennnrepa.

Ypasuenue llpenunrepa.
YpaBHeHUs HNnTerpanibl 1BUKEHUSA U UX CBSI3b C CUMMETPUEHN 8
JBH>KCHUSL. cucteMbl. Teopembl DpeHdecTa.

MomeHT HMITYJIbCa B chepruueckux
OO0mas Teopus y . (bep .

KoopauHatax. OpOWTaNbHBIN, MArHUTHBIA W 3)
MOMEHTOB. N

CIIMHOBBI MOMEHTBHI.

Moayas 3. HekoTopble NIpuJioykeHUs HEPeJSITUBUCTCKON KBAHTOBOM TEOPHH.
["apMonnyeckuit Cob6ctBeHHble  (GYHKIMM W COOCTBEHHBIE 4
OCHUJUISTOP. 3HAYEHUS] SHEPTUU.

JIBH>KEHUSA B
Omnepatop momeHTa ummyibca. CoOCTBEHHBIC
IEHTPAJILHO 4
(GyHKIIUN 1 COOCTBEHHBIE 3HAUCHUSI.
CUMMETPUYHOM MOJIE.

. [IpoxoxneHue dacTul yepe3 NOTECHUUAIbHBIN

TyHHenbHBIN d3PEKT. P A o ep H 3)
O6apnep. TyHHenbHbIN dPdeKT.
CoOctBeHHble  (QPyHKIMM W COOCTBEHHBIE

ATOM BOZIOpOJA. 3Ha4YeHus1 orneparopa [‘amunpToHa I aroma 4
BOJOPOJA.

Moayab 4. OcHOBBI PeJISITHBHCTCKON KBAHTOBOM TEOPHH.
MHuorosnekTpoHHsie | AToM renus. Mojekyna Bogopoaa. OOMeHHas 9
CUCTEMBI. SHEPrusl.

YpaBHEHUS .

P . YpaBHeHHne Kneina-T'opaona. Pemienue
PEIATHBHETCKON aBHeHus Jlupaka. Matpuisl J{upaka 10
KBAaHTOBOUW TEOPHHU. yp paxd. p paxd.

Moayab 5. OcHOBHbIE NPUHIMIIBI CTATUCTHYECKOH (PU3HKH.

N3menenune 130900705 acrpefieieHusT  BO
Teopema JInyBumis. Pymxn paclipest 4
BpeMeHHu. Da3oBasi TpaCKTOPHUSL.
dazoBoe .
Cratuctuueckuii ancamoOJIb. 2
IPOCTPAHCTBO.
Tepmoaunamuueckue | CooTHOIIEHUS MEXKY MIPOU3BOIHBIMU 8
NOTEHINAJIBI. TEPMOJIMHAMUYECKUX BEJIUYHH.
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CraTucTUuecKuii BeC

9HTp01'[I/I}I h €€ OCHOBHBIC CBOMCTBA. b3akoH

Y DHTPOIIHSL. BO3PAaCTaHMsI SHTPOIINH.
MoayJsb 6. CTaTHCTHYECKHE paciipeeseHnsl.
Pacuer TEPMOJIMHAMHUYECKHUX BEJIMYUH
Pacnpenenenue
HCTOJIb3YS KaHOHHUYECKOE pacnpeneneHue
ruooca.
'u00ca.
Haxoxnenue BBEIPAKEHUH TS cpeaHen
Pacnpenenenue o p p N
KBaJIpATUYHOM CKOPOCTM M  KHHETUYECKOU
Maxkcseiia.
SHEPIHUH.
Pacnpenenenue
uG6ca . Haxoxnenne OOJBIIOr0 TEPMOJIUHAMHYECKOTO

MIEPEMEHHBIM YHUCJIOM
YaCTHII.

OTEHIIHAJa JUIA
YHCJIOM YaCTHII.

CUCTCMBbI C IICPCMCHHBIM

CBobOogHas >HEprus B
pacripeieieHuu
['u66ca.

TepMoanHaMuyeckrue COOOHOIICHHSI W UX BBIBOJT
u3 pacnpenenenus ['nooca.

Moayas 7. Kinaccuuecknii 1 KBAHTOBBIH HeaJIbHbIE ra3bl.

Pacnipenenenue Haxoxnenue pacnpenenenus B MOTEHUIAAIBHOM
boarsnMmana. T10JIE.
CBobGomnas  »Heprus | CTaTUCTHYECKash CyMMa W CBOOOJHAsT DHEPIus
HUeaJIbHOTO Ta3a. HeaJIbHOIO rasa.
Pacnpenenenue

TepMmoauHamuueckue noreHuuabl 1t depmu u
®epmu-/upaka u

bo3ze-DiHInTeiHa.

bose-cucrem.

TBepaple Tema 1pu
BBICOKHX
TEMIIEpaTypax.

TennoeMKoCTh TBEPABIX TEJI MNpPU HUBKUX U
BBICOKMX Temmeparypax. Moxaemu Jlebas u
OUWHIIITEHHA.

JIByXaTOMHBINU ras.

Konebanus aToMoB B TBEPAbBIX TCJIAaX

Monyas 8. HeneanbHble ra3sl M IIyKTyanuu.

OTKJIOHEHHUE Ta30BOH

YpaBuenne  Ban-nep-Baansca.  BupuanbHoe
pasznoxenue. TepMoaMHAMUYECKUE BEIUYUHBI

UJCAITBHOCTH. .

KJIACCUYECKOU IIJIa3MBl.

@opmyna Ilyaccona. @uykTyanum OCHOBHBIX
OnyKTyaluumu.

TepMoaMHAMUYECKHUX BEJIUYHH.

BriBoa ypaBHEHUU 6oroiro60Ba IS
Koppensaunonusie .
DyHKIHH PaBHOBECHBIX GyHKIUH pacnpeneneHusl.
Y ' Koppensiimu pyHKumii B BBIPOKIEHHOM rase.
CBoOognas  sHeprus | CucreMa C  KYJOHOBCKMM — B3aUMOJIEHCTBUEM
IJIa3MBl. JaCTHUIL
Pacnpenenenue Haxoxnenue cpenHux KBaapaToB (IyKTyalui.
['u66ca. Pacnipenenennie  QuykTyauuid Js1  HECKOJIBKHX
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| BenuumH.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B Teuyenue cemecTpa CTyIEHTBI MOCEIIAOT JEKIUHU, PEIAIOT 3aa4H, YKa3aHHbIE
IpenoaaBaresieM, K KakXJIOMy CeMHHapy. B cemectpe mpoBOASTCA KOHTPOJBHBIE
paboTbl (Ha ceMuHapax). 3ayeT BBICTABISCTCA IIOCJE pEIIeHUs BCEX 3ajiay
KOHTPOJIbHBIX Pa00T, BBIMIOJHEHUS JOMAIIHUX U CAMOCTOSITENIbHBIX PadoT.

[Ipyu npoBeaeHUHN 3aHATUN HCIOJIB3YIOTCS KOMIIBIOTEPHBIE KJIACCHI, OCHAILICHHBIE
COBPEMEHHOM KOMIIBIOTEPHOW TEXHUKOW. IIpy WM3I0KEHHUUM TEOPETUUECKOTO
Marepuana  UCHOJB3YETCS  JIEKIMOHHBIA  3ajl, OCHAIIECHHBIA  MYJbTUMEINAA
MPOEKIIMOHHBIM 000PYI0BAHHEM U UHTEPAKTUBHOM JTOCKOM.

OOyuaroiue ¥ KOHTPOJUPYIOIIME MOIYJIM BHEIPEHBI B YUYEOHBIM MPOIECC U
pa3MeIIeHbI Ha O6pazoBaTeTbHOM cepBepe Jlarrocynusepcurera
(http://edu.icc.dgu.ru), Kk KOTOPBIM CTYAECHTHI KMEIOT CBOOOIHBIN JTOCTYII.

JIn TOATOTOBKM K 3aHATHSIM TaKKE HMMEETCA DJIEKTPOHHBIA KypC JIEKIUH,
pasmemieHHblii Ha caite JI['Y, KOTOphle CHOCOOCTBYIOT TOJTOTOBKE K clade
DK3aMEHA.

B pamkax ydyeOHOro mpoiiecca npeayCMOTPEHO MPUTIIAICHUE I YTCHUS JICKIIAN
BEAYIIMX YYEHBIX U3 LEHTPAIbHBIX BY30B U aKaJIeMUYECKUX UHCTUTYTOB Poccuu.

6. YueOHO-MeTOoAMUYeCKOEe oDecneueHrne CaMOCTOSITeIbHOI PadoThI
CTY/JE€HTOB.

CamocTosiTesibHAsi pad0Ta CTY/IEHTOB:

- mpopaboTka yueOHOro Marepuana (IO KOHCIEKTaM JeKIuil y4yeOHOH u
HAYYHOU JIMTEpaType) U MOATOTOBKA JOKJIAI0B HA CEMHHAPAX M MPAKTHUYECKUX
3aHATHUSIX;

- HamucaHue pedepaTos,;

- paboTa ¢ TecTaMu ¥ BOIIPOCAMHU JIJIsl CAMOTIPOBEPKH;

- pelieHre HEeKOTOPBIX 3a/1a4 ¢ MPUMEHEHUEM KOMITBIOTEPA.

Pa3neanl u TeMbl 115 Buawbl u cogepxaHue caMOCTOATEILHOM
CaMOCTOSATEJIbHOI0 U3Y4YCHUS padoThI
Bekrtopsl 51 coBekToph! | [IpocTtpancTBO ['unsbepra.  Pasznoxenue
COCTOSIHUU BEKTOPOB COCTOSIHUM MO Oa3MCHBIM BEKTOpaM
Onepatopsl KBAaHTOBOM MEXaHUKH H UX
JuHaMu4ecKkoe NepeMEHHbIE B . . .
. cBOMCTBA. JIUCKpETHBIN W  HENPEPHIBHBIN
KBaHTOBOW TEOPHH. .
CIEKTPbI COOCTBEHHBIX 3HAUECHUH.
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BonHoBas QpyHKUMS U yCIOBHS
HOPMHUPOBKH.

Pa3znoxxeHue BEKTOPOB COCTOSIHHUSI 10 CHUCTEME
COOCTBEHHBIX BEKTOPOB HaOmogaeMon. CpenHee
3HaYeHHUE (HPU3NYECKUX BEITUYHH.

KoopaunatHoe, uMnynbCHOE U MaTpPUYHOE
DnEeMEHTHI TEOpUHU .
. NpEICTaBICHUs]  BEKTOPOB  COCTOSHMM |
pEICTaBICHUN.
Ha0JII0/TaEMBIX
OCHOBHbIE ~ YpaBHEHMs  HEPEIATUBUCTCKON
N3meHnenus COCTOSIHUE

COCTOSAHHA CO BPEMCHEM.

KBAaHTOBOU MEXaHUKH. YHCThIE W CMENIAHHBIE
COCTOSIHUS.

Hekortopsie PUIIOKEHUS
KBaHTOBOW TEOPUH.

JInHenHbI FapMOHUYECKUH OCHMJLIATOP.
JIBU>KEHUE B IOJIE€ LIEHTPAIbHBIX CHIL

OG6m1as Teopusi MOMEHTOB.

Cnun snexkrpona. Marpuusl Ilaymu. Crnoxenue
MOMEHTOB.

[TpuOnnxeHHbIE metoasl | TyHHenbHbil 3ddext. DPdextst Hltapka u
KBAaHTOBOW TEOpUHU. 3eemaHa.

PenaruBncrckas ~ kBanToBasg | AtoM. llepuonnueckas cucrema 3JIEMEHTOB.
MeXaHHUKa Bropuunoe kBaHTOBaHUE.

OCHOBHBIE 3aKOHBI U METOJIbI
CTaTHUCTUYECKON (PU3UKU

Cratuctuueckue  ancamMOaum u  (QyHKUUH
pacnpenenenus. CTaTUCTHUECKOE YCPEIHEHUE.

Craructuueckas
HUaeaJIbHBIX
OnHOATOMHBIE Ta3bl.

TEOpHs
CUCTEM.

Cratuctuka bo3ze — OiiHmreliHa nu ®Pepmu —
Hupaka. Cuctembl ¢ OrpaHHYEHHBIM CIIEKTPOM
sHeprun. OTpHUIaTeNbHbIE TEMIIEPATYPHI.

Teopus HenpealbHBIX CUCTEM.
Koppensaumonusie GpyHKIUU.

Knaccuueckne HewpeanbHbl Ta3. BupuanbHoe
pasioKeHue.

CucteMbl C  KYJIOHOBCKUM
B3aUMOJIEUCTBUEM.

CBoOomHast DHEpPrusi IUTa3MBI. DJIEMEHTHI
CTaTUCTUYECKOU TEOPUH TUCKPETHBIX CUCTEM.

Teopus dhaykryanuii

TepMoanHaMuyeckass 1 CTaTUCTHUECKAs] TEOpUs
baykryarmii.

@®azoBble nepexonbl. Teopus
Jlannay.

VYcnoBusi  paBHOBECHMSS UM YCTOMYMBOCTH.
Kputnueckoe noenenue. ®a3oBblii Iepexol B
CBEpPXTEKYyUuee COCTOSHUE.

PesynpTaThl  caMOCTOSITENIBHONW  pa0OTHl  YYUTHIBAIOTCS IMPU  ATTECTAIHH
OakamaBpa (3auet, sk3ameH). [Ipu 3TOM TPOBOASTCS: TECTHPOBAHUE, ONMPOC Ha
NPaKTHYCCKUX 3aHATUAX, 3aCIYNIMBAIOTCA JOKJAJbl, MPOBEPKa KOHTPOJIHHBIX
paboT u T.1.
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/. ®OH/I OLIEHOYHBIX CPEACTB /IJIsl MIPOBeAeHUs TEKYIEero KOHTPOJIA
ycrneBaeMoOCTH, IPOMEKYTOYHOM ATTECTAIMU 110 HTOTaM OCBOEHHUS

7.1.

AUCHUILIIMHBI.

npouecce 0CBOEHHsI 00pPa30BaTeJIbLHOIM MPOrPaMMBblI.

Ilepeyens KoMIeTeHLHH ¢ YKa3aHHeM J3TanoB HUX (OPMHPOBAHHMA B

[lepeyeHb KOMMETEHIMH C YyKa3aHMEM OJTanmoB MX (OpMUPOBaHHUS TNPUBEACH B
onucaHuu 00pa30BaTEIbLHON MPOTPAMMBI.

Kon "
HAMMEHO
BaHue HaumeHoBanue
KoMmmere | KommereHuuu u3 | Ilianupyemble pe3ybTaThl 00yUeHHs] l-ﬁlzig:ﬁiﬁa
Huun u3 | ®IroC BO
droc
BO
3Haer:
® UYTO OCHOBHBIE YpaBHEHHS KBaHTOBOWU
MEXaHUKH B YaCTHOCTU PEISITUBUCTCKOE
CMIOCOOHOCTBIO ypaBHeHue Jlupaka HCHOJB3yeTcs B
BbIABJIATH IUCHUIUIMHE crienuanm3anuu «KBaHToBas
CCTCCTBCHHOHA TCOPUS IIOJLSD?,
YYHYIO e pacnpeneneHus — boze-DilHmTeiiHa U
CYLIHOCTb ®epMmu-/lupaka MUPOKO MCHOIB3YIOTCA
npoGuem, q)opManvae BTOPUYHOIO KBAaHTOBAaHUS U
KBAHTOBOM CTaTUCTUKHU;
BO3HUKAIOIINX N
® OCHOBHBIE TMPEJICTABICHUS  KBAaHTOBOU
B Xoae MEXaHHUKHU M CTATUCTHYECKON (PU3UKH.
OIIK-1 HpO(vbeCCHOHaH , VYcTHbIN onpoc
BHOM VmMmeer:
JeATeNbHOCTH, ® JCIOJIb30BaTh  OCHOBHBIE  YpaBHEHUS
NPUBIIEKATD KBAaHTOBOM MEXaHMKH M CTaTUCTHYECKOU
(GU3UKY TIPU PEIICHUH KOHKPETHBIX 3ajad
AT nx Ha MPaKTUYECKUX 3aAHITHUSIX.
penieHus
COOTBETCTBYIO | Bnaneer:
0805051 CI)I/IBI/IKO- ® [IPUHLMUIIAMHA TEOpUU bykryammii,
MaTeMaTHYCCK HEO0OXOUMBIMHU TUISt MOCTPOEHUS

W armapar

KOPEJUIAIIMOHHBIX (PYHKITU;

e HaBbIKaMH pPAa0OTHl KOHKPETHBIX 3aj1ad,
KaKk KBaHTOBOM MEXaHHKH, TaK U
CTATUCTUYCCKON (DU3HKHU.
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I'OTOBHOCTBIO 3HaeT:

BBITIOJIHATDH ® YTO METOJbl COBPEMEHHOW KBaHTOBOU
pacyer u TEOpUM U  CTATHCTUYECKOW  (pU3UKHU
IIMPOKO UCIOJIB3YIOTCS TpU 00paboTKe U

IPOCKTUPOBAH $
e aHaJiu3a MCCIICJ0BaHUI B 00JACTH MHKPO
Y HAHOAJICKTPOHUKU M (PH3UKH aTOMHOTO
AIIEKTPOHHBIX snpa
npubopoB, Ymeer:
CXeM U | e WCIIOIB30BATH OCHOBHBIE TECOPHH
YCTPOMCTB CTaTUCTUYCCKOM busuku npu
Pa3JIMYHOTO UCCIICIOBaHMA B  00JacTH MHKPO |
HAHODJIEKTPOHUKH H (DU3HKA aTOMHOIO
GyHKIIMOHATBH P ¢ .
YK-1 sapa. Y CTHBIN onpoc
oro Bnaneer:
HAa3HAYCHUA B | o yapprkamu pacuera MOJEIBHBIX CHCTEM M
COOTBCTCTBHUU MPOU3BOJIUTh KBAHTOBOMEXAHWYECKHAE U
C TEXHUYCCKUM CTaTUCTHUYCCKUEC OLICHKHN BCJINYMH,
3aaHueM C XapaKTePU3YIONIMX KBAHTOBOE COCTOSHUE
HCIIONB30BAHNE UCCIIETyeMOT0 OOBEKTA;
® HaBBIKAMM, CBSI3aHHBIMH C MCCJIEIOBAHHUEM
M CpElCTB y
CMEIIaHHBIX aHcamOJiel, KOTOpbIe
aBTOMAaTu3allx CUMTAIOTCS MaTpHIICH IIJIOTHOCTH,
2 MIPUHITATIAMHA TEOPUH bayKTyanmi,
IIPOEKTUPOBAH HEO0OX O JUMBIMH JUTS MOCTPOCHHSI
ust KOPEJUTSIIMOHHBIX ()YHKITUH.
7.2. TunoBble KOHTPOJILHbIE 3aJaHUS

71.2.1 Ilepeuenv npumepuvix KOHHIPOJAbHLIX GORPOCOE U 3A0AHUU ons

1.

w

© N

camocmoamenbHou padomal.
[IpenMeT KBaHTOBOM MEXaHUKU M CTaTUCTUYECKOU (U3uKH. Jlyanu3m siBICHUN
MHUKpomupa. BosHOBbIE
[Tpunuunsl HeompenenenHocteil ['elzenbepra. IlpuHuun cyneprno3unui
COCTOSIHUH.
Ha6ntonaemble u coctosnusi. UucTeie U CMEIIaHHbIE COCTOSTHUS.
CooTHOLIEHUSI MEXK]y KJIaCCUYECKON M KBAaHTOBOM MEXAHUKON. DBOIIOLIMS
COCTOSIHUH.
Teopuss npencraBiaenuit. IlpeacraBnenuss Illpegunrepa, ['eiizenOepra wu
B3aNMOJECHUCTBUM.
OnHOMEpHOE NIBMXKEHUE U €T0 CBOKCTBA.
VYpasuenue llpeaunrepa. CranimoHapHbIE COCTOSTHUSI.
UucTele U CMEIIAHHBIE COCTOSIHUSA U UX ONKMCAHUE B KBAHTOBOM MEXAHUKE.
JIBmkeHre B MEHTPATbHO-CUMMETPUYIHOM TI0Jie. Teopusi BOJIOPOAOTIOA00HOTO
aToma.
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10.
11.
12,
13.
14,
15.
16.
17.
18.
19.
20.
21,
22,
23.
24,
25,
26.
217,
28.
29.
30.
31.
32.
33.
34,
35.

30HHAs CTPYKTypa dHEPreTUYECKOro CIeKTpa.

CoOcTBeHHbIE 3HAUCHMS U COOCTBEHHBbIE (DYHKI[MU OmepaTopa UMITyJIbca.
CIuH 3JIeKTpOHA U €T0 COOCTBEHHBIC 3HAYEHUSI.

CoOCTBEHHbBIE BEKTOPHI OllepaTopa CuHa.

Martpuus! [Taynn n ux cBoucTBa.

Teopus Bo3myienuii (CtaumoHapHasi 1 HeCTallMOHApHAs ).
OCHOBBI pENATUBUCTCKON KBAHTOBOM TEOPUHU.

Ypasuenue [upaka.

ToxnecTBeHHOCTh yacTull. CTpOEHUE CI0KHBIX aTOMOB.
YcnoBue paBHOBECHUS U €0 YCTOMYMBOCTHU

Teopus Jlannay dazoBsix nepexo0B 2 poja.

Cratuctuueckue aHcaMOIu U GYHKIUU PACIIPECICHHUS.
CratucTrueckasi HE3aBUCHUMOCTb U CTaTUCTUYECKOE YCPETHEHHE.
Kiraccuueckoe u kBaHTOBOE ypaBHeHUE JIMyBUILIAL.
CratucTuuecKuil BEC U SHTPOMHUSL.

MUKPOKaHOHUYECKOE PACIIPEICIICHUE.

Kanonunueckoe pacnpenenenue.

bospmiast cratuctruyeckas CymMmma T TEPMOJAWHAMUYECKUM ITOTEHIIUA.
Pacnpenenenne Makcgenia.

Pacnpenenenune bonpnmana.

Pacnpenenenune ®epmu-/upaka n boze-OiiHimTeliHa.
PaBHOBECHOE M3ITyUeHUE.

@dnyKTyalusi OCHOBHBIX (PU3MUYECKUX BETUUYMH.

bpoyHOBCKOE NBHKEHUE.

[lemmouka ypaBHeHuii boromro6oBa.

CamocoriiacoBaHHOE T0JI€.

7.2.1.Ilepeuensv eonpocoe K 3auemy.

BHoo~wouorwnr

11.
12.

SIBIIeHMS B MUKPOMHPE U UX KBAHTOBOE ONIMCAHUE.
KopnyckynsipHO-BOJIHOBOM Jyaau3M. MUKPOUYACTHII.
JIMCKpETHBIE CBOMCTBA BOJIH.

YucTsle U CMEIIAHHBIE COCTOSHUS.

Onepatopbl KBAHTOBOM MEXaHUKH U UX CBOMCTBA.
KoMMyTanMOHHbBIE COOTHOLIEHUS.

[IprHIMI Cynepno3uIuy COCTOSTHUM.
HabitonaeMble ¥ COCTOSIHUSL.

KpartHocTh BBIpOXKIEHUS.

HenpepbiBHBIE W JAMCKPETHBIE CHEKTPhl COOCTBEHHBIX 3HAYEHUM U UX

bu3nvecKas WHTEPIIpETaIu.

[Tonueiit Habop HabmonaeMbIx. CpeHue 3HaYeHHs PU3NYECKUX BEIUYUH.

[Tpunnun HeonpeaeneHuocrei [ elizendepra.
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

HmmynbcHOE ¥ MATPUYHOE TIPEICTABICHUS HAOII0JaeMBIX.
Omneparop 'amunbrona u ypaBaenue lIpenunrepa.
CraimoHapHbl€ COCTOSIHHUSL.

YpaBHEHHE HETIPEPHIBHOCTH.

OO1ue cBOICTBa OJHOMEPHOTO JBHKEHUS.

JIBM)KEHHE B ICHTPAIBHO-CUMMETPUYHOM TIOJIE.
Tynuenbubii 3¢ DexT.

Omneparop criuHa diekTpoHa. Matpuiis! [laynu.

DJeMEeHTBl TEOPUU PACCESHHUSL.

OcHOBHBIE MpcaACTaBJIICHUSA peJISITI/IBPICTCKOﬁ KBaHTOBOM TCOPHUU.

da3zoBble nepexoanl 1 pona. Ypasuenue KnaneipoHa.
dazoBsIe TIepexoabl 2 pona. YpaBHeHHs DpeHdecra.
[ToHsiTHE O KPUTHUECKUX MHICKCAX.

Kanonunueckoe pacnpenenenue [ mooca.

Bonbiioe kaHoHHYECKOE pacnpeesieHue.

Cpenssisi KWHETHYECKas! JHEPTHS YaCTUIl CUCTEMBI.
Cratuctudeckas CcyMMa U CBOOOTHASI DHEPTHSI.

KBanToBsie pacnipenenenus boze-OiHmTelina u @epmu—/lupaka.

I/I,Z[CaHLHblﬁ OI[HO&TOMHHﬁ ras. YpaBHeHHe COCTOSHHS U CBO60,Z[HaSI OHCPI'U:.

PaBHOBecHOe n3nyuenne u popmyna [lnanka.
OTtpunarenbHble TEMIIEPATYPHI.

BupunanbHoe pa3noxxeHue 1isi 0OAHOATOMHOTO rasa.
[lemmouka ypaBHeHuii boromro6ona.

OnyKTyauu OCHOBHBIX TEPMOJUHAMUYECKUX BEIIUYHH.
@nyKTyaluy B UACaJIbHOM Trase.

7.2.1.Ilepeuensv 6onpocoe K IK3AMEHY.

CoOoONOORA~WNE

e S
N - O

[IpeameT KBaHTOBasi MEXaHUKA U CTaTUCTHYECKas (hU3UKA.
OcHOBHBIE IOCTYJIaThl KBAHTOBOW MEXaHUKH.

BonnoBas @yukius. [Ipunuun cynepno3uiuu COCTOSIHUM.
Coctosnus u Habmoaaemble. OnepaTopsl.

CaoiicTBa oneparopoB. KoMmMyTalMOHHBIE COCTOSIHUS.
CobcTBeHHbIE (YHKIIMU U COOCTBEHHBIE 3HAUECHHUS OTIEPATOPOB.
[TpuHuun Heonpeaenennocrei ['elizendepra.

HucTele U CMEIIAHHBIE COCTOSIHUS U UX OIMCAHHUE.

Teopus npeacTaBICHUMN.

. O0u1me cBoiicTBa OAHOMEPHOTO JIBH)KEHUS.

. YpaBHenue Ulpenunrepa. CranoHapHbIE COCTOSHUS.
. Oneparop ["'amuiibTOHA.

13.
14,

OnepaTop MOMEHTa UMITYJIbCa.
JIBr>KeHUE 4acTull B IEHTPAJIbHO CUMMETPUYHOM IOJIE.

19



15.
16.
17.

18.
19.
20.
21,
22,
23.
24,
25,
26.
217,
28.
29.
30.
31.
32.
33.
34,
35.
36.
37.
38.
39.

40.
41.
42.
43,
44,
45.
46.
47.
48.
49,
50.
o1.
52,
53.

Teopust BO1opoa0mog00HOT0 aToMa.
30HHAs CTPYKTYypa CIEKTpa SHEPTUH.

OnepaTop MOMEHTa WMITYJIbCa, €r0 COOCTBEHHBIE (DYHKIIMU W COOCTBEHHBIC

3HAYEHUS.

["apMOHMYECKUI OCIHILISITOP.

CIuH 3JIeKTpOHA U €r0 COOCTBEHHbIE 3HAYEHUSI.
CoOcTBEeHHBIE BEKTOPHI OllepaTopa CIHUHA.
Marpuus [laynn u ux cBoncTBa.

CranmoHnapHas Te€OpHusi BO3MYILICHUI.
Hecraunonapuas Teopusi BO3MYLICHUM.

JIBM>KEHUE AIEKTPOHA B IEPUOANYECKOM MOJIE.
OCHOBBI pENIATUBUCTCKON KBAHTOBOM TEOPUHU.
YpaBHenue [Iupaka.

Marpuns! /lnpaka u UX CBOMCTBA.
ToxnectBeHHOCTh yacTull. [Tpuauun [Taymnu.
Bropuunoe KkBaHTOBaHHE.

VYcnoBust paBHOBECUSL U YCTOMUYHUBOCTH CUCTEMBI.
Teopus Jlannay ¢ga3oBsix nepexon0B 2 poja.
dazoBbiid nepexos 1 pona. YpaBuenue Knanelipona.
CraTuctuueckue ancamMOIn U (PyHKIMU pacipeieIeHHs.
Craructuueckasi He3aBUCUMOCTh. CTATUCTUYECKOE YCPETHEHUE.
Kitaccuyeckoe u kBaHTOBOE ypaBHEHUS JInyBriLA.
CratucTUyecKuil BEC U SHTPOMHUSL.
MHUKPOKaHOHHUYECKOE paCIIPEIEIICHUE.
Kanonuueckoe pacnpenenenue ['md6ca.

Cucrema ¢ MMEPEMCHHBIM 4YUCJIOM HaCTHUII. bonbmas cratucTuueckas CymMMa 1u

TEPMOJMHAMUYECKUI TOTEHLINAL.
Pacnpenenenne Maxkcseiuia.

Pacnpenenenue bonbimana.

YpaBHEHNE COCTOSAHUS UIEATBHOTO Ia3a.
®epmu 1 bo3e-rassl 21eMEHTapHBIX YaCTHL.
TBepabie Tena. Moaenu DitHiuTeiina u [lebast.
bo3e-ra3 npu HU3KHX TEMIIEpPATYpPaXx.
Cratuctuka @epmu—/lupaka.

Craructuka boze—-JiiHmTeiiHa.

PaBHoOBecHOE n3nyuenue. @opmyiia [manka.
@OryKTyaluu OCHOBHBIX (PU3HUECKUX BEITHMYHH.
@nyKTyaluuu B UACATBbHOM rase.
bpoyHoBCKOE nBHXKEHUE.

[lermouka ypaBHeHuii borosto6oga.

[TonsiTre 0 caMOCOTrIaCOBAaHHOM IIOJIE.
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54. Kputnueckoe nopeaeHue BenecTsa. Kpurnueckoe HHIEKCHI.
55. Ypauenue bonsiimana. H-teopema.

[.2.1.IlIpumepnvie _KOHMPOIbHbIE _MecHibl __01A__MEKYWLe20 U Umo208020
KOHMPOJisA_N0020H06/1€HHOCHIU CIYOEHM 08 N0 KYPCY.
1. OnepaTopbl KBAaHTOBOM MEXaHUKHU.

2
1) CoOGcTBEeHHBIE 3HaUEHUS omieparopa F = "3 MpUHAICKANTIE COOCTBEHHOM
X

yHKImH ¥ (X)=sin2x .
a) F=6, 0) F=0, B) F=4, r) F=1, 1) F=2.

~

2) KommyTaTtop oneparopoB X u P, paBeH
a) in, 0) —in, B) 0, r) n*, nO) —h.

A

3) KommyTrarop oneparopoB § u P, paBeH

a) in, 0) —in, B) o, r)al2, nA)O0.

4) Haiiti KOMMyTaTOp OmepatopoB P, u P,
a) [P.P]=P, 6) -iP,, B)iP, 1)0, ) ikP.

5) Kommyratop onepatopos P, u P, paBen

a) P 6) -P B) iP,, r) -inP,,  m)o.

y >

6) HaiiTit KoMMyTaTOp oreparopos M, u I\A/Iy
a) inM,,  6) itM,,  B) 0, M, 1) M,

7) Haittu koMMyTaTop onepaTopoB I\7Iy 151 I\A/IZ
a) iM,,  6) -itM,,  B) 0, r)-iM,,  x) iM,.

8) Onepatop M, MOXKeT OBbITh 3allCaH B BUJIE:

A ..[0 O . 0 0 0 0
M, =1/ ——— —h| z——-y— ——y—
a) X I Lay azja 6) I (Za, y&z]’ B) z y Z’

. 0 0 . 0 0
r) |h[za—y§j, ) |h[za—y5j,
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9) Oneparop M, MOKET OBITh 3aIIUCaH B BUJIE:

o 0 0 0 0
Al ——— X——2—, ih| y——X—
) (az axj 0) ox’ B) (y OX 6y}

r) ih(x%—zij, 1) —Ih(xi—zij

OX 0z  OX
10) OmrepaTop M, MOKeT OBITh 3aIIHCAH B BHIE:

a) ih(y%—x%}, 0) ih(y%—x%}, B) y%—x%,

. 0 0 0 0
r) |h(X5—y&j, I[) Xg—y&.

11) Oneparop M, B chepruecKkux KOopJAruHaTaX UMEET BU/I:

(.8 0 (.0 o (.0 0
17| Sinp—+CoS o — 0) ih| sinp—+ctgldcosp— —1A| sSinp—+CcosSp—
a) ( ?=g ¢8(pj, ) ( rvasd (/)a(pj, B) ( v %CDJ

(.0 0 .0 0
r) —1a| sinp—+ctgdcosp— |, sinp—+ctgecosp—.
) ( et weq)] R) sinp—+clg "0
12) Oneparop I\A/Iy B chepruecKkux KoopAuHATaX UMEET BU:

: 0 .0 . 0 0
—I71| cos p—+ctgfsinp— 0) ih| cosp——ctgfd— |,
a) ( i ¢a¢]’ ) ( el 8(pj

. 0 . 0 0 0 [ O
B) —Ih| cosp——ctgdsinp— |, T) cosp——ctgd—, i ——-—1.
) ( el ¢a(p) ) cosp——clg o0 1) [
13) Oneparop |\7|y B c(heprueCcKNX KOOpAMHATAX UMEET BU/I:
a) —ihﬁ, 0) —ihi, B) —if(cos@-sind), 1) i, ) 2.
00 0 00 dp
14) Oneparop M? B cepUUECKUX KOOPAUHATAX UMEET BHI:
(1 0 1 &
a) h’V?2 | 0) -n’V?: | B) —ii| ————sin@ |+ —_—,
) 7'V, ) o0 ) (sm@ 00 j sin2 6 6¢?
r) inv; n) —inv; .
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15) CoGcTBeHHBIE 3HAYEHHs OlepaTopa M? OyIyT:
a) I(1+1),  06)1(1-1), B) 22I(1+1), r) -A*I(1+1), m) —iR’l(1+1).

16) CoOcTBEeHHbIE 3HAUYCHUS OTIepaTopa M, OoyyT:
a) —hm, 0) im, B) —itm, T) itm, JO) m.

17) Onepatop Vj, MOKET ObITh IPEICTABICH B BUIE:

2 2
NV TS
or\_ or) sin“6op sin@ 00 op) Op
2 2
B) _1 i+ 0 , T ii sint9i +%6_2, I[)i 20
sind 06  0¢° sin@ 06 Op ) sin“6 op or\ or

18) Haiitu cpenHee 3Haue€HUE KOOPAUHATHI YaCTHUIIbI, HAXOISAIIUICSI B COCTOSTHUU

2
VES Aexp(ikx—%}

a)o, 0) 7k, B) n’k*, T) ik, 1) k2.

19) HaiiTu 3Hepruto 0AHOMEPHOTO TAPMOHUYECKOTO OCIMILIATOPA C YACTOTON a),

B COCTOSIHHUU n=3

3h 7 5
a) 2500 ’ 0) Eha)o , B) 3hw,, T) ha,, 1) Eh%'

20) YeMmy paBHa MpOM3BOJIHAS OT OMEPATOPa KOOPAUHATHI IO BPEMEHU

oV F
6) 0 5 B) _&3 r)

>

sz H) Px
2m’ 2m’

a) =,
)m

21) HaiiTu pelienue ypaBHEHUS (x+di}// =y
X
a) y=Cexp(2x),  6) Cexp(-Ax), B) Cexp(2x-X).

r) Cexp(—X%), ) Cexp(—/lx+X%).

22) BonHoBasi pyHKIIHS CBOOOIHOM YaCTHIIBI 3allMCaHa B BUJIE
2

v (x,0)= Aexp [—%+ ikxj . Onpenenuth kodppurmeHt A
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71.2.1 Temamuka KOHMPOJIbHBIX PAOOM

Ypasuenue llpenunrepa u ero npuIoKEeHU.

OCHOBBI PEJISITUBUCTCKOM KBAHTOBOM T€OpUH. Y paBHEHUE [upaka.
Kanonunueckus pacnpeneseHus.

Teopus pa3oBbIX IEPEXOA0B.

Pacnpenenenune ®epmu-/Iupaka u boze-OiiHIuTelHA.

ARl A

7.3. Mertoanueckne MarTepuasbl, ONpeleJsilOlHe NPOUEAYPY OLECHHUBAHUSA
3HAHMI, YMEHH, HABBIKOB U (WJIM) ONbITA JAeATEJbHOCTH, XaPAKTEPHU3YIOLIHX
Tanbl POPMUPOBAHUA KOMIIETCHIM M.

OOt pe3yabTaT BBIBOAUTCS KaK WHTErpajbHas OLEHKA, CKJIaJbIBAIOIIasl U3
TeKyIero KoHTpoJs - 50% u mpoMexyTouHoro KOHTpois - 50%.
Tekymuii KOHTPOJIb 110 JUCLHUIUIMHE BKIIIOYAET:

Jlekuun
® [IOCEIICHHUE 3aHATHHN — 10 6amoB,
® AKTHMBHOE YYacCTHE Ha JIEKIUAX — 15 6amnnos,
® YCTHBIM OINPOC, TECTUPOBAHUE, KOJIJIOKBUYM — 60 Oanos,
e u ap. (moxmanbl, pedepats) — 15 6amnos.

HpaKTI/I‘{eCKI/IC 3aHATHUA

® [IOCEIEHUE 3aHIATHI — 10 6amnoB,
® QAKTHBHOE YYacTHE Ha IMPAKTHUECKUX 3aHATHUSIX — 15 Gamnos,
® BBINOJHEHHE JOMAITHUX paboT — 15 Gamnos,
® BBHINIOJHEHHE CAMOCTOSATEIBHBIX PaObOT — 20 Gamnos,
® BBINIOJHEHHE KOHTPOJIBHBIX paboT — 40 OamoB.

[IpomekyTOUHBINH KOHTPOJb MO TUCHUILIMHE BKIIIOYAECT:

® YCTHBIHA OMpoC — 60 6aoB,
® [HMChMEHHAs KOHTPOJIbHAs paboTa — 30 Gamios,
e TECTHUPOBAHUE — 10 Gamnos.
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8. IlepeyeHb OCHOBHOM W JONOJHUTEJIbHON YUeOHOI JIUTEpaTyphl,
HE00XO0AMMOM /1JIsl OCBOCHHUS TUCHUILIUHBI.

a) ocHoGHasA Tumepamypa:

1.

&

10.
11.

banamos B.B. Kypc kBaHTOBOM MeXxaHUKH [ DIEKTpOHHBIN pecypc] /
B.B. banamos, B.K. J[oiMHOB. — DJ€KTPOH. TEKCTOBBIE JAHHBIE. —
Mocksa, MxeBck: PerynspHas u xaotnueckast iuHamuka, 2001. —
336 c. — 5-93972-077-3. — Pexum gocryna:
http://www.iprbookshop.ru/16546.html(12.10.2018)

. Tonmaue B.B. OCHOBBI KBAHTOBOI MEXaHUKH [ DJIEKTPOHHBIN pecypcl]:

VYuebnoe nocodbue/ Tommaues B.B., degoroB A.A., denorora C.B.—
DNEeKTpPOH. TEKCTOBbIE AaHHble.— MockBa, IxeBck: PeryisipHas u
xaoTudeckas nuHamuka, 2005.— 240 c.— Pexum nocryma:
http://www.bibliocomplectator.ru/book/id=16586.—
«BUBJIMOKOMITJIEKTATOP»,
http://www.iprbookshop.ru/16546.html mo mapomo(12.10.2018)

CokonoB A.A., TepnoB .M., Kykosckuii B.P. KBantoBas mexanuka. M.:
Hayka.

Jlannay JI.J., JIudum E. M. KBanToBast mexanuka 4. M.: ®usmarnut, 2010 r.
Jlanpgay JI.., Jlupmmun E. M. Cratuctudeckas ¢pusuka 4.1 M.: OusMariur,
2010T.

AOnypaxmaHoB A.A., Mycae ['M. Meroaudeckue yka3zaHHs K PEIICHHUIO
3ajJ1a4 0 KBAaHTOBOI MEXaHUKE.

Mycaes I'.M. — Meroauueckue ykKa3zaHuss K PpEIIEHUIO 3a1a4 IO
CTaTUCTUYECKOU (hU3HKE.

KBacuukoB U.A. Tepmoannamuka u cratuctudeckas pusuka. Tom 1. Teopus
paBHOBecHBIX cucteM. Tepmonunamuka T 1. U3n-Bo: JIuGpoxom. 2012 r.
KBacuukoB U.A.Tepmonunamuka u craructuueckas ¢usuka. Tom 2. Teopus
paBHOBecHbIX cucteM. Cratuctudeckas (usuka. M3a-Bo: Iautopuan YPCC.
2010 r.

bazapos N.II. Tepmoamnamuka. M3n-o: Jlans. 2010 r.

bazapos N.II., I'eBopksan 3.B., Hukonaes I1.H. 3agaun o TepMoauHaMUKe U
crat. pusuke, M.: uza. « Beiciias mkonay, 1997 r.

0) OononHumenvHan TumMepamypa:

1.

2.

Ky6o P.Cratuctuueckas wmexanuka. COBpeMEHHBI Kypc C 3ajadyamMu u
pemenusamu. M3n-so: KomKaura. 2007 r.

KBacnukoB U.A.TepmonuHamuka U cratuctudeckas gusuka. Tom 3: Teopus
HepaBHOBECHBIX cucTeM. M3n-Bo: Dautopuan YPCC. 2011r.
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http://www.iprbookshop.ru/16546.html
http://www.iprbookshop.ru/16546.html

3. KBacuukoB MWM.A.Tepmoaunammuka u cratuctuyeckas ¢usuka.Tom 4:
KBanToBas cratuctuka. M3n-Bo: KomKuura. 2010 r

4. 4. Pymep 1O. b., Peiskun M. III. Tepmonunamuka, ctaTuctTuueckas (Qpu3nka u
kuHeTuka. l3n-so HI'Y,Cu6.ynuB.u3n-o, 2001. - 608 c.

5. Kapapaes I'.®., ['epacumoB B. B. OcHOBBI TEpMOJAMHAMUKHN U CTATUCTUYECKON
bu3uku B 3a1auax ¢ pemeHueM. M3a-o: @enukc. 2012 r.

6. Bapukamm B.M., boncyn A.M., AxcenoB B.B. CoOopuuk 3amau 1o
cratuctuyeckoit pusmuke. M3a-so: Enquropuan YPCC. 2011 1.

7. T'magxoB C. O. CO0pHUK 33724 MO TEOPETHUECKOW U MATEMAaTUIECKON (PU3UKE
N3n-so: ®USMATIINUT. 2010 1.

9. Ilepeuennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAITMOHHOM
cetu «MHTEpHET», HEOOXOAUMBIX /IJI1 OCBOCHUS TUCIIUTIMHBI.

1. OBC IPRbooks: http://www.iprbookshop.ru/

Jlunensuonnsit gorosop Ne 2693/17ot 02.10.2017r. 06 okazaHWM YCIYyT TIO
npenocrasieHuto gocryna. loctyn omxpeim ¢ ¢ 02.10.2017 2. oo 02.10.2018
no noonucke( docmyn 6yoem npooien)

2. DNEKTpOHHO-OMOIMOTEeUHass  CUCTema  «YHUBEpCUTETCKas  Oubnmorteka
onnaitn» Www.biblioclub.ru moroBop Ne 55 02/16 ot 30.03.2016 r. 00
OKa3aHWW MHPOPMAIIMOHHBIX YCIYT.(IOCTYI MpoasieH 10 ceHTs0ps 2019 roxa).

3. Moodle [DnexTpoHHbIpecypc]: cucTeMa BUPTYalbHOro oOyueHneM: [0a3a
naHHbIx | / Jlar. roc. yH-T. - Maxaukana, r. - Jloctyn u3 cetu JAI'Y unu, nociue
pETUCTpAINH U3 CETH YH-Ta, U3 JII000H TOUYKH, UMEIOIIEH TOCTYI B UHTEPHET. -
URL.: http://moodle.dgu.ru/ (nata oopamienus: 22.03.2018).

4. Jloctynm K DJeKTpoHHOW OuOnmoTeku Ha http://elibrary.ru  ocHoBanuu
muueH3noHHoro cornamenus mexay @I'bOY BIIO II'Y u «O00» «Hayunas
Onextponnas Oubmmoreka» ot 15.10.2003. (Paz B 5 ner oOHOBIsAETCS
JUIIEH3MOHHOE COTJIAIlICHUE)

5. HammonaneHast  snekTpoHHas — OuOnmoreka  https:/H36.pd/.  JloroBop
Nel01/HOB/101/HOB/1597 ot 1.08.2017r. JloroBop neicTByeT B TeueHuu |
rojia ¢ MOMEHTA €ro MOANUCAHUSI.

6. denepanpubiii  mopran «Poccuiickoe oOpazoBanme» http://www.edu.ru/
(emMHOE OKHO JOCTYIa K 00pa30oBaTelIbHBIM pecypcam).

7. ®enepanpHoe xpanuwiuine «EguHas kommeknus MuppoBbIX 00pa30BaTeIbHBIX
pecypcosy http://school-collection.edu.ru/

8. Poccuiickuii mopran «OTkpbeITOro oopaszoBanus» http://www.openet.edu.ru

9. Caiit oOpa3oBaTelbHbIX pecypcoB JlarrocynuBepcutera http://edu.icc.dgu.ru
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http://www.biblioclub.ru/
http://moodle.dgu.ru/
http://elibrary.ru/
https://%D0%BD%D1%8D%D0%B1.%D1%80%D1%84/
http://www.edu.ru/
http://school-collection.edu.ru/
http://www.openet.edu.ru/
http://edu.icc.dgu.ru/

10.Undopmarimonnsie pecypchl HayyHOW OubnuoTexu JlarrocyHuBepcuTeTa
http://elib.dgu.ru  (moctyn 4epe3 muaThopmy HaydHoit  3ICKTPOHHOM
oubsmorexu elibrary.ru).

11.DenepanbHbIit HEHTP 00pa30BaTeNBLHOTO 3aKOHO/IaTeJIhCTBA
http://www.lexed.ru

12. http://www.phys.msu.ru/rus/library/resources-online/ - SJIEKTPOHHBIC
ydueOHbIe TTOCOOUsI, M3/IaHHbIE MperojaBaressMu (GU3NIECKOTo (pakyabTeTa
MI'VY.

13. http://www.phys.spbu.ru/library/ - snekTpoHHBIE y4eOHBIE ITOCOOMS,

U3aHHbIE  MpenojaBaTensiMu  ¢usnyeckoro  Qaxynpreta  CaHKT-
[leTepOyprckoro rocyHuBepcUTETA.

10. MeToanuyeckue YKa3aHUsA sl 00y4aIOIIUXCs IO OCBOEHUIO
AUCIHHUILINHEI.

[lepeuenp yueOHO-METOAMYECKUX MATEPHUATIOB, MPEIOCTABISIEMBIX CTYACHTAM
BO BpEMs 3aHATUN:

- pabouune TeTpaau CTYJCHTOB;

- HaIISIAHBIC IIOCOOMS;

- CTIOBaph TEPMHHOB,

- TE€3UCHI JICKIUH,

- pa3IaTOYHBIA MaTEpHaIl 10 TEMATHUKE JICKIIHA.

OnTUMalIbHBIM IIyTEM OCBOCHMSI JUCLUIIIMHBI SIBJIIETCS ITOCEIIEHNE BCEX JIEKLUIM
Y CEMMHApOB, BBIIIOJIHEHUE MPEUIaracMbIX 3aJaHUK B BHJIE 337a4, TECTOB U YCTHBIX
BOIIPOCOB.

Ha nekumsax pekoMeHayeTcs IesTeNbHOCTh CTYJAEHTa B (OpME aKTUBHOIO
CIyLIAHUsA, T.. MPEAIONAracTCs BO3MOXHOCTH 3a/1aBaThb BOIPOCHI Ha YTOYHEHHE
IIOHUMaHUsI TEMBbl U PEKOMEHIYETCs KOHCIEKTHpOBaHME JeKunu. Ha ceMuHapcKux
3aHATHSX JEITETbHOCTh CTYACHTA 3aKII0YaeTCs B aKTUBHOM OOCYXJCHUHU 3ajad,
PELIEHHBIX APYTMMH CTYIEHTAaMH, PEIICHUM 337a4 CAMOCTOSTENBHO, BBIITOJIHEHUHN
KOHTPOJIBHBIX 3aJaHui. B ciydae, eciM CTyZE€HTOM IPOIYLIEHO JIEKHOHHOE WIIN
CEMUHAPCKOE 3aHATHE, OH MOYKET OCBOMTH IPOMYLIEHHYI0 TEMY CAMOCTOSTEIBHO C
ONOpOM Ha IUIAH 3aHATHUS, PEKOMEHIYEMYKO JIUTEPAaTypy M KOHCYJIbTaTHBHBIC
PEKOMEHAALNH ITPETIOAABaTENIS.

Ilepen mnpoBemeHMEM DSK3aMeHa IPOBOJAUTCS  KOJUIEKTHBHAs — ayJUTOpHAas
KOHCYJIbTallWsl, HA KOTOPOM NAr0TCs COBETHI IO MOATOTOBKE K 3K3aMeHy. B menom
PEKOMEHAYETCS PETYJIIPHO ITOCEIIATh 3aHATHS M BBIIOIHATh TEKYIIUE 3aJaHus, 4TO
00ecrneuuT JOCTaTOYHbIN YpOBEHb TOTOBHOCTH K Cjaue 3K3aMeEHa.
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11. TlepevyeHb MHPOPMANMOHHBIX TEXHOJIOTUIl, HCIOJIb3YEeMbIX NIPU
OCYLIEeCTBJICHUH 00pa30BaTEJIbHOI0 MPoLecca M0 AMCHUILINHE,
BKJIIOYas MlepeYeHb MPOrPaMMHOI0 o0ecrneYeHus U
HH(POPMANUOHHBIX CIIPABOYHBIX CHCTEM.

e [Iporpammuoe obecrieuenue s siekuii: MS PowerPoint (MS PowerPoint
Viewer), Adobe Acrobat Reader, cpeactBo mnpocmorpa H300paKeHUH,
TaOJIMIHBINA TIPOIECCOP.

e [IporpamMmmMHoe oOecrieueHre B KOMIbIOTepHBIH Kiacc: MS PowerPoint (MS
PowerPoint Viewer), Adobe Acrobat Reader, cpeacrBo mpocMoTpa
nuzoopaxenuii, Mutepuer, E-mail.

Taxke 1O JaHHOM JAUCUUILIMHE IIOATOTOBIIEH OJJIEKTPOHHBIM KypC JIEKLIUU
pasMelieHHbId Ha cante Y.

12. Onucanue MaTepuAJIbHO-TEXHUYECKOI 0a3bl, HEOOXOTUMOI 15
OCYIIeCTBJIEHUS 00Pa30BaTe/IbHOTO MPoIecca Mo INCIUIINHE.

JIeKIIMOHHBIE U TPAKTUYECKUE 3aHATHUS TIPOBOJSATCS B ayAUTOPUsX (paKkynbTeTa.
Texnuueckue cpeicTBa oO0yueHHUs, MUCHOJb3yeMble B y4eOHOM Mpolecce s
OCBOCHHMSI JTUCLIUTUIMHBI:
1. xommbroTepHOE O0OPYZOBaHHE, KOTOPOE HCIIONB3YETCS B XOJE H3JI0KEHUS
JIEKIIMOHHOTO MaTepuana;
2. TakeT IJIaKaTOB M TIpaUKOB, HCIOJB3YEeMBIX B XOJ€ TEKyllell paboThl, a
TaKKe JJIs1 IPOMEKYTOUHOTO U UTOTOBOTO KOHTPOJIS;
3. anekTpoHHas 6ubnuoreka Kypca u HTepHeT-pecypchl — 115l CAMOCTOSITENIbHON
padoTHI.
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