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He.]'ll/l OCBOCHHSA JUCIUIIINHBI

1. HGHBIO npenoaaBaHusa y‘lC6HOI>i JUCHUITIINHBI «KBaHTOBast MEXaHNKA U CTAaTUCTHYECKAS

¢bu3uKay SBIsSETCA 03HAKOMJICHUE CTYJJCHTOB C COBPEMEHHBIMU NPECTABICHUSMH O
MHKPOMHUpE, C MAKPOCKOIIMYECKUMH IIPOSIBICHUSMHU €0 CBOMCTB U C METOJJaMU BBISIBJICHUS U
M3Y4YEHUs BOZHUKAIOIIKX IIPU 3TOM 3aKOHOMEPHOCTEH.

. Ilpu npenogaBanuu ydeOHOU AuCIUITUHBI « TeopeTndeckas (Gu3nKa» CTaBATCS CIECIYIONIUe

3aa4yu: - OBHAKOMUTH CTYACHTOB C MAaTCMATUYCCKHM allllapaToOM COBpeMCHHOI‘/'I TCOpCTI/I‘-IeCKOf/’I

(u3HKY; - 00YYHUTH CTYICHTOB OCHOBaM HEPEISITUBICTCKOM KBAHTOBOW MEXaHUKH U

CTaTUCTHYECKOM (DU3MKHU; - TaTh IPUMEPHI IPUMEHEHUS MOJIyYEHHBIX 3HAHUI K OIHCAHUIO

MOBCACHHUA HCKOTOPBIX BaXKHEHUIITUX MOJCJIBHBIX q)HSI/I‘-IeCKI/IX CHUCTEM, TAKHUX, KaK

KBaHTOBOMEXaHHUYECKUI I‘apMOHI/I‘-IeCKI/II\/'I OCIIUJIIIATOP, YaCTHLlA, HAXOAAIIasACA B

MOTEHIIUATBHOU sSIMe, CBOOOIHASI YACTHUIIA, KITACCHYECKUN M KBAHTOBBIN UI€aTbHBINA U peaTbHbIN

ras3bl, 3JICKTPOHHBIX I'a3 B MCTAJUIC — U APYTUX; - 1aTb CTYACHTAM OIbLIT ITOJTYUYCHUS

COACPIKATCIIbHBIX BBIBOJIOB U3 MATCMATUUCCKUX PE3YJILTATOB, ITOJIYUCHHBIX TP PCHICHUU

KOHKPETHBIX (PM3UUECKUX 33]a4; - Pa3BUTh Y CTYJACHTOB aHAIMTHYECKOE MBIIIUIEHUE U OOIIYIO

(hU3UKO-MaTEeMaTHIECKYIO KYIbTYPY.

Pe3yabTaThbl 00y4eHHUs] BHITYCKHUKA

Kon Pesynbrar 00yuenns (kommnerenuus) Boinyckauka QOII
CnocodeH ucnoJib30BaTh 0a30Bble 3HAHHUS €CTECTBEHHOHAYYHBIX AUCHHUILIUH B
OIIK-1 | mpodeccrnoHaNbLHON AesITeTbHOCTH, IPUMEHATH METOABI MATEMATHYECKOr0 AaHAJIN3A 1
MO/1eJIMPOBAHMUS, TEOPETHYECKOT0 M IKCIEePUMEHTATBHOI0 UCCIeI0BAHUS
120 [TpumeHseT COOTBETCTBYIONIHH (PU3UKO-MaTEMaTHIeCKUH arnapar, MEeTO/Ibl aHaIu3a 1
OIK-1 MOJEINPOBAHMS, TEOPETUUECKOTO U IKCIIEPUMEHTAIIBHOIO UCCIIEI0BAHUS IIPU PELIEHUN
poheCCUOHANBHBIX 3a71ad B 00JIACTH KBAHTOBOM MEXaHHUKH U CTATHCTUYECKON (PU3UKH
124 [IpuMeHseT COOTBETCTBYIONTNH (DHU3MKO-MaTeMaTHIECKAN ammapar, METOAbI aHAIN3a U
OIK-1 MOJIETMPOBAHHNSA, TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO HCCIIEN0BaHM IPH PEILIEHUU

poheCCUOHANBHBIX 3a7[a4 B 00JIACTH KBAHTOBOM MEXaHHMKH U CTATUCTUYECKON (PU3UKH

H.]IaHpreMbIe pe3yJbTaThbl U3YYCHUA TUCHUIIINHBI

3HAHUA:

* 3HaeT OCHOBHBIE 3aKOHOMEPHOCTH (PU3MKO-MATEMaTUIECKOTO armapara B 00JIacCTH KBAHTOBOMH

MEXaHUKHU M CTATUCTHYECKOH (pr3uKu




yMeHHUS:

* VYmeer MNPUMCHATH MCTOAbI aHAJIN3a U MOJCIMPOBAHNUA, TCOPCTUUICCKOTO U SKCIICPUMCHTAJIbHOTO
HCCIICAOBAaHUA ITPU PCUICHUN HpO(l)CCCI/IOHaHLHBIX 3aJa4d B 00J1aCcTH KBAaHTOBOI MEXAHUKHU U

CTaTUCTHUYECKOH (pr3UKH
HABBIKH:

* Braneer HaBbIKaMU UHTEPIPETALUU PE3YIBTATOB UCCIECIOBAHUN JUIs PELLIECHUS

npodeccHoHaNbHBIX 337124 B 00J1aCTH KBAHTOBON MEXaHUKH U CTATUCTUYECKON (PU3UKU



Buabi yueOHol padoThI

TpynoeMKoCTb 1O ceMecTpamM

Bunsbi yueoHoil padoThI
Ounas popma

JIeKurOHHBIE 3aHATUS 48

ITpakTrueckue 3aHsITHUL 64

CamocrosTensHas paboTta 68

Yackl Ha KOHTPOJIb 72
252, au

Oo0mas Tpy10eMKOCTh OCBOEHUSI JUCIHUNITUHBI
7, 3eT

®opMBI TEKyIEro KOHTPOJIS ¥ NPOMEKYTOYHOM aTTeCTANMHI

®opMBI TEKYIIEr0 KOHTPOJISA M TPOMEKYTOYHOM Kosmectso 1o cemectpam

aTrecTanuu Ounas dpopma

HpOMe)KyTO‘lHaH aTrecraumusa

DK3aMEHEI, IIIT. 2




Coz[epmalme pa3aeiioB M pe3yJbTaTbl U3YUYCHUA TUCHUIIJINHDI

Pa3aes nucUmInHbI

Conep:xanue

1. ®u3nueckyre 0CHOBBI
KBAHTOBOI MexaHUKHU. OCHOBHBIE
MOHATHS ¥ MOJIOKEeHHUS

KBAHTOBOW MeXaHHKH.

JuckperHOCTh 3HAaUeHUH (U3NIecKuX BenndrH. COOTHOIIECHUS
HeornpeaeneHHocTel. 1locTynaTel KBAHTOBOM MEXaHUKHU.
BeposiTHOCTHBIH XapakTep 3aKkoHOMepHOcTel MUKpomupa. COCTOSTHUS
1 HaOro1aeMble B KBaHTOBOW MexaHuke. COCTOSIHUS MUKPOCHUCTEM U
BOJIHOBas PyHKIMs. KBaHTOBOMEXaHUYECKHIA TTPUHITUTT
cyneprno3unnu. KBanToBOMexaHn4eckne HabIrogaeMple
(mMHAMUYeCKHe TIepeMEHHbIE) U CAMOCOTIPSHKEHHBIE OTIepaTOPHI.
Bo3morxHbIe 3HaUeHUs HAOMI0IaeMbIX U UX BEPOSITHOCTD, CpeTHEE
3HaYeHHE HAOII0MaeMbIX. KoMMyTaTophl oniepaTopoB. YCIOBHUS
COBMECTHOW W3MEPUMOCTH Ha0mogaemMbIX. [TpuHImn
Heornpenenennocrel ['elizenOepra. [TonHbiil HaOOp HAOIIOJACMBIX.
Martpuria motHOCTH. OTIepaTOPH KOOPAWHAT U UMITYJIbCA.

TI'amunpTOHHAH JUIA 4aCTHUIBI U JJI1 CUCTEMbI YaCTHII.

2. MaremaTH4ecKuii annapar

KBAHTOBOI MeXaHUKH

DKCIepUMEHTATbHOE 000CHOBaHHE KBAHTOBOW MEXaHUKH.
OcobeHHOCTH MOBEACHUSI MUKPOOOBEKTOB. Audpakius 31eKTPOHOB.
KopnyckynsapHo-BoaHOBOM fyann3Mm. MareMaTnyecKkuid anmnapar
KBaHTOBOU MeXaHUKHU. JINHEIHbIE OnepaTopbl U NEUCTBUS HaJl HUMU.
CoOcTBeHHBIE 3HaUCHHS U COOCTBEHHBIE (DYHKIIMH JTHMHEHHBIX
oreparopoB. CamoconpsKeHHbIe (APMUTOBBI) oniepaTopsl. CBOMCTBO
OPTOTOHAJIBHOCTU COOCTBEHHBIX (DYHKIMI )PMHUTOBBIX OIIEPATOPOB.

Cnyqaﬁ BBIPOKIACHHA. Paznoxenue mo OpPTOTOHAJIbHBIM (PYHK]_II/IHM

3. JluHaMmuyecKre ypaBHEeHHUS U

3aKOHBbI COXpaHCHMUS.

Craunonapsoe ypasaenue lllpenunrepa. IlpuHuun npuunHHOCTH B
KBaHTOBOU MexaHuke. CTallmoHapHbBIE COCTOSIHUS, MX CBOMCTBA.
VYpasuenue lllpenunrepa. U3MeHeHre BO BpEMEHU CPETHUX 3HAUCHUUN
HaOmonaeMbIx. TeopeMbl OpeHgecta. CBsI3b KBAHTOBOH MEXaHUKH C

KJIACCUYECKOM MEXAHUKOU. BEKTOp INIOTHOCTH MTOTOKA BEPOSTHOCTEM.

4. OnHoMepHBIe 3a/1a4H
KBAaHTOBOI MeXaHHUKH.
(QnemeHTapHbIe IPUMEHEHHS
KBAHTOBOI MEeXaHMKH HA IpUMepe
OJHOMEPHOT0 ABUKEHMSA

YaCTHUIbI)

OpnnaomepHoe nBrxkeHne. OOIIre CBOMCTBAa OTHOMEPHOTO JABIKEHUS
MUKPOYACTHUIIbL. J[BYoKEHUE CBOOOHOMN YaCTHIIBI, BOJHBI Jie bpotis.
3amauu 0 YacTHIlC B MOTEHITHAIBHON siMe. [loTeHIMabHEII Topor 1
MoTeHIMaNbHbIN O6apbep. TyHHeNbHBIH d3QdeKT. JInHeHHbINH
TFapMOHHYECKHI OCHMIUISITOpP. YPOBHHU SHEPTUU M BOTHOBBIC (DYHKIIUH

JMHEWHOTO TAPMOHIYECKOTO OCIFILISITOPA.




5. IBU:KeHUe B LIEHTPAJIbHO-
cUMMeTpu4YHOM noJe .(MoMeHT
KOJIM4Y€eCTBA IBHKEHH .
JABu:xenue B chepuieckn-
CHMMETPHYHOM I0JIe)
IpubauskeHHbIe METOABI
pelleHUs] ypaBHEHUsI
IIpexnnrepa. CrivH 3J1eKTPOHA
(IIpyHUMI TOXKAECTBEHHOCTH

4yacTui).

OOuire CBONCTBA ABMKEHHUS B LIEHTPAILHO-CUMMETPHUYHOM TI0JIE,
3aKOHBI coxpaHeHus. Omeparopsl OpOUTATLHOTO MOMEHTA UMITYJIBCA.
CoOcTBeHHBIE 3HaUCHNS M COOCTBEHHBIE (DYHKIMH OIIEpaToOpa
opbutansHoro MomenTa. CBoiicTBa MOMEHTa UMITYJIbCa B KBAHTOBOM
Mexanuke. Pagnansaoe ypasaenue [lpeauarepa. BomopoaomogoOHbii
aToM, €ro SHepreTUuecKuii cuekrp. CTalroHapHble COCTOSHUS aToMa
BOJIOPOJIa M MX KIIAaCCU(UKALHS C TIOMOIIBIO KBAHTOBBIX YHCEL.
BoxroBBIE hyHKITHH 3IeKTpOHA B aToMe Bopopoaa. [Ipubnmxennbie
Metonsl pemeHust ypaBHenus llpenunrepa. Onbit Ll tepHa u I'epnaxa.
BonHoBast ¢pyHKIUS 251eKTpoHa ¢ yueToM crinHa. OpOUTaNbHBIN,
CIIMHOBBII U TOJIHBIA MOMEHT 3J1€KTpoHa. CHCTEMBI TOXKIECTBEHHBIX
yacTull. [IpuHIMN TokaecTBeHHOCTH YacTul. CUMMETpUYHBIE
AHTHCUMMETPUYHBIC BOJTHOBBIC QYHKIMH. B030HBI 1 hepMUOHBI,

npuHnun [aynw mis hepmMuoHOB.

6. MHOr03J1eKTPOHHbIE ATOMbI U
MOJIEKYJIbL.)JIEMEHThI TeOPUH

H3JIyYeHHu s

Atom remusi. [IpuGimkeHHbIE METOBI KBAHTOBON MEXaHUKH.
CranunonapHas TeOpHs BO3MYIICHUH. MyIbTHIIIICTHOCTS COCTOSTHUH.
OoOwmennas >aeprust. Oprorenuii n maparenuii. Ilonsitue o merone
camocoriiacoBanHoro noJjs. Kimaccudukanust cocTosIHAN 3JIEKTPOHOB B
atome. [lepunoaudeckas cucrema 3JIeMeHTOB. ATOM BO BHEITHEM ITOJIE
(3 dexT 3eemana U MAarHUTHBIN MOMEHT aTOMa). ATOM B I10JIC
3JIEKTPOMArHUTHO BOJHBI. BeposSTHOCTH ONTHYECKUX TIEPEX00B B
atoMe. Bo3myenns, 3aBucsiiue ot BpeMern. M3nydenne u
noryoueHue ceera aromamu. [IpaBuna otdopa It U3Iy4eHus u
MIOTJIOMIEHHUS CBeTa aTOMOM. COOTHOIIIEHUST HEOIPEAEIEHHOCTEH TS

OHEPTHUHU U BPEMCHU. EcrecTBennas IMHUPUHA SHCPTCTUICCKUX ypOBHeﬁ.




7. OcHOBHBIE MOJIOKEHHUA
KJIACCHYECKOH CTATHCTHYECKOH

¢usuxu. UneaabHble raspl.

OCHOBHBIE MTOJIOKEHHUS KINACCHYECKON CTaTUCTHYECKON (PH3HKH.
da3oBoe POCTPaHCTBO, Pa3oBbie cpeanue. YpaBHeHue JINyBULIA O
coxpaHeHuu (azoBoro oobpema. ®az3oBblit ancaMOIb 1 (pazoBast
IUIOTHOCTH BeposiTHOCTH. Teopema JInyBuiisi. MUKpOKaHOHHYECKOE
pactipeencHue. Jproaudeckas runore3a. Bu ¢pa3zoBoii moTHOCTH
BEPOSTHOCTH JIJISI MUKPOKAaHOHUYECKOTO PacIIpe/IeIeHUs B
aanabaTHYECKU U30JUPOBAaHHOM crcTeMe. KaHoHuueckoe
pacnpenenenue [ mb6ca. SIBHbII BUT (a30BOM TUIOTHOCTH BEPOSATHOCTH
IUTS. N30TEPMUYECKON paBHOBECHOH cucTeMbl. CBS3h KAHOHUYECKOTO
pacnpenencHus ['m60ca 1 TepMOAMHAMUYCCKUX ITAPAMETPOB.
BepositTHOCTHBIH cMBIcT 3HTpONUH. CBSI3b YJHTPOIIMN M TEMIIEPATYPHI C
napaMeTpaMi KaHOHUYIECKOTo pactpenenerus. [Ipunoxenns
KaHOHUYECKOT0 pacnpenaeneHus [ mo6ca K KlaccuIeckuM CHCTEMaM.
Brruncnenne cBOOOIHOM SHEPTHH U APYTUX TEPMOJAUHAMUIECKUX
rapaMeTpoB UAEaTbHOrO ra3a. Uncia 3amorHeHus UIsl UealbHOTO
rasza. Pactipegenenuss Makcgesa u bojbliMana, MX BbIBOJI C TOMOIUIBIO
KaHOHMYECKOTO pacmpezeneHus. Teopema 0 paBHOMEPHOM
pacrnpeneneHu KHHETUIECKOW SHEPTHH IO CTENEHSIM CBOOOIBI U
cpenHeM Bupuaie. [IpuiioskeHus TeopeMbl O paBHOMEPHOM
pacrpeieneHn KHHETHIECKOH SHEPTUH 110 CTENIEHSIM CBOOO/IBI:
TETMI0EMKOCTh OAHOATOMHOTO U IByXaTOMHOT'O WCANBHOTO Ta3a ’
TBEPABIX TEJI. ITonsTue XapaKTCPUCTUUCCKUX TEMIIEPATYP.

Pacnipenenenne ['mb0ca a1t cUCTEM C TIEpEMEHHBIM YHCIIOM YaCTHIL.

8. OCHOBHBIE MOJI0KEHHUS
KBAaHTOBOI cCTaTHCTHYeCKOil
¢puzukn. @epmu- u boze-raspl.
IIpuiioskeHUs CTATHCTHYECKOM

duzuxn

OCHOBHBIE MTOJIOKECHHUST KBAHTOBOH CTATHCTHUECKON (H3HKH.
KBanToBHIif cTaTHCTHUECKHIA aHCaMO1b. MaTpuIia miIoTHOCTH
KBaHTOBOT'O CTATUCTHYECKOTO aHcaMOuIsl. [IpHHLIUT TOKAECTBEHHOCTH
YaCTHUIl U €ro ciieacTBHs. KBaHTOBOE KaHOHMYECKOE paclpeieieH e.
KBanroBas craructuueckas cymma. CBoOomHas saeprus. KBantopas
CTaTHCTUKA CHCTEM TOXIECTBEHHBIX yacThll. KBaHTOBOE
pactpeneneuue bonmprmana. Craructuku ®epmu-Jlupaka u boze-
OiiHireliHa. TepMuyeckoe U KalopruuecKoe YpaBHEHUS COCTOSIHUS
KBaHTOBBIX ra3oB. GOTOHHBIN ra3 U cTaTUCTHKA bo3e-DHHIITeHA.
Kraccuueckast Teopust paBHOBECHOTO H3iTydeHus. BeiBoa hopMyiier
Panes-/Ixxunca. ®opmyna [Tnanka ans cnekTpaibHOU MIIOTHOCTH
U3JTy4eHHs aOCONIIOTHO YepHoro Tena. 3akoHsl Buna u Credana-
boneimana. Teopus DitamTeitHa u [{e6ast TEIIIOEMKOCTH TBEPIBIX TEI.
Bripoxnennsiii 603e-ra3. bo3ze-DiHIITETHOBCKAst KOHACHCAIHS.
Pacnipenenenne depmu-/upaka npu HyJaeBoH TemrepaType. DHEprus
®epmu, umiyibe @epmu, nosepxHocts epmu. [punoxenue
cratuctuku @epmu-/upaka K 3IeKTpoHHOMY a3y B MeTaiuie. CHIBHO

BBIPOXICHHBIN JIEKTPOHHBIN ras.




9. Crarucruueckas

TEPMOAUHAMHUKA

TepMoanHamMuyecKOe paBHOBECHE, TIOHATHE KBA3HCTATUYECKOTO
npoiiecca, BHEITHUE ¥ BHYTPSHHUE MTapaMeTphl, MOHATHE QYHKIIUU
COCTOSIHUSI, SKCTEHCHBHBIE U HHTCHCUBHbBIC BEJIMYMHBL. TerioTa,
pabota, BHyTpeHHHE apaMeTpsl. KBasucraTndecknue mpoLecchl.
DHTponws. 2 HA49ajIo TepMOAUHAMUAKHN. CTaTUCTHYECKAsi SHTPOTIIHSI,
¢opmyna bonbiiMaHa, BEPOSITHOCTHBIN CMBICI SHTPOIIUH. BripaskeHue
a0COIOTHOI TeMImepaTypsl uepe3 SHTponHi0. CTaTHCTHYECKOE
o0ocHOBaHMe 2 Hayasa TepMoauHaMuKH. Omnpeenenne abCoIOTHON
TeMIIepaTypsl 1 ee cMbIci. [loBeaeHne SHTponMH BOIU3U a0COIIOTHOTO
HyJIs1. 3 Havasio TepMoJuHaMUKU. HenocTHXuMOoCTh a0COIIOTHOTO
HyJs1. CtaTucTHYeCKOe 000CHOBaHME 1 Hauasa TEPMOIUHAMUKY.
BayTtpennsis u cB0OOOHAS SHEPTHSI, OCHOBHOE TEPMOAMHAMHUYECKOE

ypaBHeHue (cootHomenune ['mo6ca-I'enpmronbia).

10. ®aykryanum. JjeMeHThI

KHHCTUKH.

IIpunuun bonbimana. Pacnipenenenue [Naycca ans BeposiTHOCTH
(daykryaruii. OIyKTyalud OCHOBHBIX TEPMOJINHAMHUYCCKUX BEJIUUHH.
BpoyHnosckoe nBuxenue. Kunernueckoe ypaBuenue bosibiiMana.

HpI/IHL[I/IH ACTAJIbHOTO PABHOBECHA. H—TeopeMa BOJ'H:L[MaHa.
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