KPUTUYECKUA AHATNU3
U ANbTEPHATUBHBIU NOOXON,

HETOYHOCTH OBbIUHOH TPAI{TIIBI{H

mmm

H EF0 HOBAA WHTEPNPETALIUA

REFER- WO UCEUKA §OpOML

APMOM

CCCCC < %&o«. MuL gyt @

URSS



Relata Refero

0. U. NeTpoB

KNACCUYECKHUE
N KBAHTOBO-MEXAHUYECKUE
NMPEACTABJIEHUA OB YINPYIUX
N HEYNPYITUX ABNEHUAX:

KPUTUYECKUN AHANU3
U ANbTEPHATUBHbIA NOOXO[,

HETOYHOCTH
OBbIYHOU TPAKTOBKM
3DPEKTA MECCBAY3PA
U ErO HOBAS
UHTEPNPETALIUA

URSS
MOCKBA



bBK 22.311 22.379 22.3m

Ierpos ¥Opnii UBanoBu4

Knacenueckne H KBAaHTOBO-MEXaHHYECKHE NPEACTAB/IEHAA 00 yNpyrux

U HeyNPYI'HX SIBJICHHSIX: KPUTHYECKHI aHAJIA3 H aJIbTepHATUBHBINA MoaAX0l.
HetouHoeTH 06b14H0# TPakTOBKH 3¢ dexTa Méccbayspa u ero HoBast
unTepnperanus. — M.: IEHAH], 2017. — 208 ¢. (Relata Refero.)

B pa0oTe neTanBHO aHANM3MPYIOTCS MAaTEMATH4ECKAS OCHOBHI YIPYTHX ¥ HEYTIPY-
THX OpOLECCOB. PacCMOTpEHbI IIPOSBICHHUA AMCKPETHOCTH HPUPORHbLIX SBICHHUIA, B TOM
quclie IPH HEYNPYTHX poleccax. B MoHCKax anbTepHATHBE! Ype3MEpHOii abcTpakTHO-
CTH X MeTadu3sHIHOCTH COBPEMEHHLIX ITPEJCTABICHMII NPOBENCHO COMOCTABIICHUE
¢$yHIaMEHTaNbHBIX KOHUEHOIMH KiaccH4eckoil ¥ kBaHTOBO# usmku. IlpencrasieH
aHAIA3 UCTOKOB HANIETO HE BHOJIHE ANEKBATHOI'O BOCIPUATHSA NPHPOIHBIX ABICHUNA.

B 11epBoii riaBe KHUIH NPHBOAUTCA 0630p OCHOBHBIX TEOPEM IHHAMHKH H 10Ny~
9YacMBIX K3 HHX TIEPBBEIX UHTErPaIOB, 00CYXKJAAIOTCA YIPYroe M HEYHpYroe paccesHue
3IEKTPOHOB M IaMMa-KBaHTOB, KPHTHYECKUM PACCMOTpPEHB! NPHUHIMIEI COOTBCTCTBUA M
JononHATensHOCTH bopa. Bropas riaBa momnocTeio nocesiesa 3ddexty Méccbayapa,
C aNbTepHAaTHBHOH TPaKTOBKO} 3TOr0 ARICHUA B pAMKaX MOJETH MepLAOMIAX JacTHI.

OpurHHaNTBHOCTE MOAXOA0B aBTOpa K MCCIICAyEMEIM BOIPOCAM OTpenesisieT U oc-
HOBHYIO 33129y KHHIW, CBOAAIIYIOCA K MOOYKACHHIO TBOPYECKOTO IMOTEHHMANA Hayd-
HOro MeimuieHda. Jansas paGoTa MOXKET NOCHYXHTH XOPOIINM MOACTOPBEM i BCEX
CTYJEHTOB, aCIMpaHTOB M IperojaBareleil QH3UYecKHX M (PM3HKO-MaTEMaTHUYECKHX
({akynbTeTOB H BY30B, I'OTOBBIX K KPHTHYECKOMY PacCMOTPeHHIO (yHAAMEHTAIBHBIX
MOJIOXKCHHUH COBpEMEHHOH HAayKH.

®opmar 60x90/16. Ten. 1. 13. 3ax. Ne AJI-220,
Ornedaraso B OO0 «JIEHAH».
117312, Mocksa, np-1 lllectnaecsranerus Oxrsbps, 114, crp. 11,

ISBN 978-5-9710-3961-7 © JIEHAHJ], 2016
HAYYHAS U YYEBHAS NINTEPATYPA
19178 ID 221069 E-mail: URSS@URSS.ru
Karanor uagaHmii B HrepHere:
hitp://URSS.ru
Ten./dpakc (MHOTOKaHaNBHLIA):
9 7859717039617 Lhss 1S9 T 2545

Bce npasa zamumensl. Hukakas 9acTs HACTOAINEH KHMTH HE MOXET ObITh BOCIPOW3BENEHA WM
nepesaHa B kakoif 651 To HH G0 dopMe U KakuMu GBI TO WM GHLTO cpencTBaMu, OB TO Diek-
TPOHHEIC M MEXaHMUeCKHe, BKIO4as (POTOKONMPOBAHME W 3aIMCh HA MAarHMTHBIM HOCHTENS,
2 TaKke pasMerenye B MiHTepReTe, ¢ClM Ha TO HET HMCHMEHHOTO pa3pemieHns Baenbia.



OrnaBneHune

OT H3IATEIBCTBA . .cooeeeeeeeiririereneeisesereeanesossessesassuaessseserssnossessaseanssnses 6
BBEIEHHE........cueoiieeeieeiiitiireteieiiriesiaetesessesassessaessssssssessansssssssnesesnns 7

I'naBa 1. ConocranjieHHe KJIACCHYECKHX
M KBAHTOBO-MEXaHHMYECKHX NPEACTABIACHHH ............. 10
1. O CTOTKHOBEHHH TEJI B MEXAHHUKE......ccnverurereerranimnenseennes 10

1.1. OcHOBHBIE TEOPEMBI MEXaHUKHU H TIEPBHIE HHTEIPAIIBI
YPABHEHHU JBHIKEHH . ...c..eueeennrerrenereareanaterensenenssosssseensenisss 10

1.2. HeamexkBaTHOCTH IPHHITHIIA HAUMEHBIIETO

JEHCTBUSA IaMHIIETOHA ...covveeeeeneinteciecrnicenececeisece e 25

2. Yipyroe 1 HEyIIPYTroe PaCCesTHUE YACTHIL .....eereneernnenns 29

2.1. OopMyna Pe3epPopia ....ccccvveiiieecnrcrenneniiree e 33

2.2. O IUCKPETHOCTH B HEYHPYTHX HMPOLECCAX ....uverrrrirerrmenes 38

221, DOTOIPPOKT ...ccnvrmrreeneeeeneerrececnieeee s et s 39

2.2.2. Onbithl OpaHKa B [EPLA .....ovvircieeriireiiir e 40

2.:2.3. DODEKE KOMITTOHA «pevessmsmmromses ssrammosemsepyaspsseed 41

2.2.4. JIMCKPETHOCTD YAETHHON TETUIOEMKOCTH .....veeneeeveareenes 42

3. BouHOBBIE MPOLECCH B IEPHOIWIECKUX CTPYKTYPaX ...... 51
3.1. PaccesHue BOJIH B KPHCTAILIC.

OOpaTHOE MPOCTPAHCTBO.....cuvererumenereneereerererteneeesreeeseesnesies 52

3.2: TEOPEMA BIOXA s ivsvsssussnsssisvmumunssnsssssssssssmsnsssmsssamissamsevsanss 58

3.3. Cnexncreys HapyleHHs NEPUOIUIHOCTH KpHCTAILIA.
GaxTop JHebas—Bammepa ......ccoccveveeveenrercnensrnessesveecenanie 67

4. OO0 OCHOBaX TEOPHH TBEPHOTO TEIA.....ccuveerrerueerrereruecnenns 71



4 Ornasnenue

5. Heynpyrue CTOIKHOBEHHS aTOMOB BEIECTBA
B HEMTPANBHBIX DABAX ... 55055505 5055555 5,608 deiada 55808 45 55 805553.658 74

5.1. KBa3ukpuCTaULIMYHOCTH MAJbIX KIIACTEPOB METAILNA ....... 78

5.2. JIMCKPETHOCTb ANEKTPOHHON CTPYKTYPHI KJIACTEPOB ........ 79

6. I'myOMHHBIE OCHOBBI IIPEJICTABICHUHN KJIACCHYECKOH
(U3KMKY ¥ TIPUHIUI TOTIONTHUTENBHOCTH bopa.............. 82

7. Wiumo3uy KBAHTOBO-MEXAHWYECKHMX ITOIXOMOB .....occvveee.. 88

8. Mojenp MepHaroUX 4aCTHI[ KaK aHTUTION
KBAHTOBOM MEXAHMK].....cu.ueieuiiereerasssesennnressesssssesessensaonses 91

8.1. OCHOBHBIE ITOJIOKEHNA MOJEIN MEPLIAIOLIUX YaCTHH....... 92

8.2. TloBenenue 3apsanoB H (JOTOHOB B CHIIOBBIX IOMAX ........... 99
8.2.1. O DOPMYTE BOPA :.coveciveusississnisumsuisiissisinassstissssnsussmsnsinisss 99

8.2.2. TloBeneHHE INEKTPOHA B MATHATHOM TOJIE ....oeveerenenenn. 104

8.2.3. Cnud 3nexTpoHa. DPdeKT 3eeMaHa.......cocevenerveeereencnnne 110

8.2.4. OTKJIOHEHHE CBETA B N0JE MPABUTALHH ......c..oeenvrevenniens 119
Juteparypa K IABE 1 .....ovveevieiiiieciecerree e 122

I'maBa 2. Yupyrue H Heynpyrue npouecchl
¢ yuacrueM ¢poroHoB. IdppexT Méccoayspa............. 128

1. O pe30HAaHCHOH IIYOPECHEHIIHH .......covevrerrerrrverreneene 129

2. Ulvpuna u Bpems KU3HU aTOMapHBIX
CHICKTPATBHBIX JIHHH ... veoeerveevesessssseresnesenonsenones 130

3. PanHue MOIBITKA HAOMIONCHHUS AAEPHOM

PE30HAHCHOU (DITYOPECICHIIUM .....enveeverrerrraenreneeaneennens 137
4. CymnocTb 3 derTa MECCOAYIPA ...evevmrireereeenreierenanens 140
4.1. OOIIHME CBEHEHHSA .......eeereeerrrenneoreresseeseansansnsssssssesssassasssasne 140

4.2, HA3OMEPHBIN CIBIAT . cvnasmsssomesissessssassovsamaiiamsssssian soseesnisss 145



Ornasnenue 5

4.3. CBEPXTOHKAA CTPYKTYDA...eererersrarervecssrsnessmssessisinsssessansess 150
4.4. KpajipyHONbHOE PACHIETIIEHHE ... oo vveeririirrieessivarissssessens 160
5. O cIEKTPaX OKUCEH IKEIE3A......coreerueeeuirerenerrinenerinneens 178

6. Kpuruka TpagHLIHOHHON TPaKTOBKHU
adpexra Méccbayapa u ero anbrepHatuBHAL
HHTEPIIPETALIHS «....eeneeeentereereecssesseosneestsssnesssssaesnsssnsons 184

JIATEPATYPA K THABE 2 ...ooveiverneeeeeniieteneceereesiessaseessssssees 200



