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HanomeHHe o6~Hx nonomeHH~ s reopHH aroMHoro HApa H Knac
CH<!>H Kai..IHH AOCTOBepHOC TH BblnOnHeHbl no npeAJ10meHHIO 6. C, ,£1>Ke
nenosa. 3AeCb H H3naraJO HeKorop~e npeABapHTeilbHWe coo6pa>Ke
HHH, KaCaiO~HeCH OC06eHHOCTe~ nOCTaHOBKH 3aAa4H H ee · peweHHH 
s reopHH HAPa. HecOMHeHHo, 4TO HeKoropble nonomeHHH . HBnHJOTCH 
o6~HMH H npHMeHHMW KO MHOrHM pa3Aei1aM TeopeTH4eCKO~ ¢H3HKH, 
APYrHe - AOCTaT04HO cnopHwe. KnaccH<!>HKai..IHH AOCT08epHOCTH 
OTHOCHTCH TOilbKO K K8aHTOBbiM 4HCilaM H HAepHbiM B3ai-1MOA€~CT8H

HM. 

1. nPH611HlKEHHOE BblnOJlHEHHE 3AKOHOB <I>H3HKH 

Bee rena s Ml-1pe 83ai-1MHO C8H3aHbl. no Kpa~He~ Mepe 3TO or
HOCHTCR K Hawe~ 4aCTI-1 8CeileHHO~. T04HOe B~nOI1H€HI-1e 3aKOH08 
COXpaHeHHH npi-1H1..1HnManbHO np08eCTI-1 H€803MOmHO 1-13-3a B3aMMO
CBH31-1 MaTepHI-1. T04HOe BblnOilHeHMe 3aKOH08 COXpaHeHI-1R 803Mom
HO 8 MOAeilM, 4T06bl M3y4aT b KaKyJO-nM60 CMCTeMy, OT t<nl04ili0T 
04eHb cna6ble C8H3M /TaKMe, HanpMMep, KaK BI11-1HHMe AaneKO~ 
38e3Abl/ M AOCTaT04HO cna6ble CBH3M. 6 M30nMp08aHHO~ CMCTeMe 
3aKOHW COXpaHeHMR 8~nonHH~TCH C 60nbWO~ T04HOCTbl0 1 M 06W4HO 
MX 8blnOnHeHMe C41-1TaiOT T04HbiM. B <!>M31-1Ke KamAaH 8eJH14MHa •13-
MepeHa C OnpeAeileHHO~ T04HOCTbiO, 

ATOMHOe HAPO 8 noAa8nRJO~eM 41-1cne cny4aes MO>KHO paccMa Tpl-1-
sarb CaMO no Ce6e, He npMHMMaR 80 8HI-1MaHMe cy~eCT808aHMH 
3IleKrpOHHO~ o6ono4KM, APYrMx aroMOB M MOneKyn, a raK>Ke 
MaKpo-o6~eKT08 r1-1na MarHI-1T08, np1-16opo8 M APYrMx ren. HcKnJ0-
4eHMe COCTaBilHIOT TaKMe CBO~CT8a AApa, KOTOpble C8A3aHbl 1 Ha
npHMep, C 3aX8aTOM Op6MTailbHOrO 3neKTpOHa, C Cy~eCT808aHMeM 
~ -Me30Ha Ha 060I104Ke M T.A. 3a 3TMM MCKI1104eHI-1eM npM6n!-1>Ke
HI-1e I-130nMposaHHOro arOMHoro AAPa - o4eHb T04Hoe npM6nMmeHI-1e . 
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I I . nOCTAHOBKA 3AAA4~ B TEOP~~ ATOMHOrO RAPA 

1. Heeo3MOmHOCTb MaTeMaT~4ecK~ KOppeKTHO~ nocTaHOBK~ 
3aAa4~ ~ ee peweH~R 

CTporo B MaTeMaT~4ecKOM c~cne pew~Tb RAePHY~ 3aAa4y 
MHOr~X Ten Henb3R. CTporo MaTeMaT~4eCK~ - 3TO 3Ha4~T C KOp
peKTHO~ O~eHKO~ T04HOCT~ pe3ynbTaTOB, 6e3 np~Bne4eH~R ~~3~-
4eCK~X coo6pameH~~. B TeopH~ RAPa TaKaR MaTeMaT~4ecK~ cTpo
raR nOCTaHOBKa 3aAa4~ B03MOmHa B 3aAa4e ABYX H Tpex Ten. 

nepeaR oco6eHHOCTb peweH~R 3aAa4~: pe3ynbTaT~ ~Me~T RC

H~~ ~~3~4eCK~~ CMbiCn ~ 06oRCHR~T COBOKynHOCTb 3Kcnep~MeH
TanbH~X AaHH~X. ~Me~TCR MaTeMaT~4eCK~e COo6pameH~R 0 TOM, 
4TO np~6n~meH~e RBnReTCR AOCTaT04HO T04H~M, HO OTCYTCTByeT 
MaTeMaT~4eCK~ KOppeKTHaR O~eHKa T04HOCT~. 

2. 0AHOBpeMeHHaR ~OpMyn~pOBKa B~Aa 3~~eKT~BH~X C~n 
~ np~6n~meHHOe peweHHe 3aAa4~ 

8 M~KpOCKOn~4eCK~X TeOp~RX B~6~paeTCR TOT ~n~ ~HO~ noTeH
~~an HyKnoH-HY~OHHoro B3aHMOAe~cTB~R. B 3TOM B~6ope cy~ecT
eyeT 6onbwo~ npo~3eon, T.K. HeT 3Kcnep~MeHTanbH~x AaHHbiX 
0 nOBeAeH~~ Hy~OH-HyKnOHHO~ aMnn~TYA~ BHe 3HepreT~4eCKO~ 
noeepXHOCT~, ~ TPYAHO TpaKTOBaTb noTeH~~an Ha Man~x paCCTOR
HHRX. Aanee c e~6paHH~M noTeH~~anoM np~6n~meHHO pewaeTCR 
RAepHaR 3aAa4a MHOrHx Ten. B nonyMHKpocKon~4eCK~x Teop~RX 
e~6~paeTCR noTeH~~an cpeAHero nonR, yT04HR~TCR ero napaMeT
p~, BBOARTCR OCTaT04H~e C~n~ ~ Aanee np~6n~meHHO pewaeTCR 
RAepHaR 3aAa4a MHOr~x Ten. HeT CM~cna 6onee T04HO pewaTb 
MOAenbHY~ 3aAa4y /4TO HepeAKO AenaeTCR/, 4eM T04HOCTb CaMO~ 
nOCTaHOBK~ 3aAa4~, T.e. B KaKO~-TO Mepe - T04HOCTb TpaKTOB
K~ 3~~eKTHBH~X RAepH~X c~n. 

3. Pac4eT~ On~pa~TCR Ha OAHY COBOKynHOCTb 
3KcnepHMeHTanbH~x AaHH~x, o6oRCHR~T APYrY~ 

~ npeACKa3~Ba~T TpeTb~ 

8 TeOpi-1~ RApa B OCHOBe MOAen~ nem~T onpeAeneHHaR ~~3~-
4eCKaR KapT~Ha, nOCTpOeHHaR Ha yCTOR BW~XCR 3KCnep~MeHTanbHbiX 
~aKTax. PRA 3Kcnep~MeHTanbHbiX AaHHbiX Hcnonb3yeTcR AnR onpe
AeneH~R napaMeTpoe MOAen~. B pe3ynbTaTe npH6n~meHHoro pewe
H~R ypaBHeH~~ MOAen~ ~ HaXOmAeHHR ~l-13!-14eCKHX Ben~4~H: 

a/ AOCTaT04HO T04HO 06oRCHReTCR onpeAeneHHaR COBOKynHOCTb 
3Kcnep~MeHTanbH~X AaHH~x; 
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6/ rpy6o 06oRCHReTCR APYraR COBOKynHOCTb 3KCnep~MeHTanb
H~X AaHH~x; 

e/ npeACKa3~ea~TCR een~4~H~ onpeAeneHH~x RAePH~x xapaK
Tep~cT~K. 

TaK~M o6pa30M, 3aAa4a COCTO~T B TOM, 4T06~ Ha OCHOBe ~Me~
~~XCR 3KCnep~MeHTanbH~X AaHH~X nocTpO~Tb TaKy~ MOAenb, B paM
KaX KOTOpO~ MOmHO Ha~6onee npOCTO ~ AOCTaT04HO T04HO Bbi4~C

n~Tb ~CKOM~e RAePHble xapaKTep~CT~K~. HymHO Ha~T~ COBOKyn
HOCTb RAePH~X xapaKTep~CT~K, OTpama~~~X CBO~CTBa RAep ~ He 
BCTyna~~~X B npoT~Bope4~e C o6~e~ KapT~HO~ RAepHO~ CTPYKTy
pbl, a TaKme C Ben~4~HaM~ KOHKpeTH~X napaMeTpOB. 

4. 0TCYTCTB~e YH~BepcanbH~X RAepH~X KOHCTaHT 

RAepHaR 3aAa4a MHOr~x Ten ~OpMyn~pyeTCR TaK, 4TO C~nbl 

~ noTeH~~an~ He RBnR~TCR yH~BepcanbH~M~. HeT TaK~X Henepe
HOPM~pyeMbiX YH~BepcanbHbiX KOHCTaHT, KaK, Hanp~Mep, 3neKTp~-

4eCK~~ 3aPRA e. Bee KOHCTaHTbl 3~~eKT~BHbiX C~n RBnR~TCR nepe
HOpMHpyeMbiMI-1. 3TO - AOnOnH~TenbHaR CB060Aa, nOM~MO onpeAe
neHHO~ CB060A~ B~6opa ~yHK~~OHanbHO~ 3aB~C~MOCT~ 3~~eKT~BH~X 

c~n. KoHcTaHT~ 3~~eKT~BH~x c~n nepeHopM~PY~TCR np~ yeenH4e
H~~ OAH04acT~4Horo npocTpaHCTBa. KoHcTaHT~ ~3MeHR~TCR c po
CTOM MaCCOBOrO 4HCna A, 3Hepr~~ BOS6ymAeH~R 6',, Ae~opMa~~~ {32, 
yrnoeoro MOMeHTa I ~ T.A. 3TO CBR3aHO C TeM, 4TO B CnOmHO~ 
3aAa4e MHOr~X Ten ~MeeT MeCTO napaMeTp~3a~~R 3~~eKT~BH~X 
c1-1n ~ noTeH~Hanoe cpeAHero nonR. BcR cnomHOCTb 3aAa4~ ceo
A~TCR K AOCTaT04HO npOCTO~ ~YHK~~OHanbHO~ 3aB~CHMOCT~ ~ KOH
CTaHTaM. ~3MeHeH~eM KOHCTaHT /nnaBHbiM ~ He60nbW~M/ np0~3BO
A~TCR noArOHKa 3~~eKT~BH~x c~n ~ noTeH~~anoe. nonomeH~e 

~MeHHO TaKOBO, XOTR ~Me~TCR npeTeH3~~ Ha HeKy~ YH~Bepcanb
HOCTb OTAenbHOro B~6opa KOHCTaHT. 

I I I • nPitlonltlmEHHbiE METOAbl PEWEHitiR 
RAEPHO~ 3AAA4Itl MHOrltiX TEn 

1 . npH6n~meHHOe peweH~e RAePHO~ 3aAa4~ MHOr~x Ten 

DOnee T04HO Y4~Tb1Ba~TCR Te 4aCT~ 3~~eKT~BHbiX C~n ~ Te 
KOMnOHeHTbl BOnHOB~X ~YHK~~~, KOTOPble HenocpeACTBeHHO CBR3aHbl 
C paCC4~T~BaeMO~ xapaKTep~CT~KO~. npo~3BOA~TCR COOTBeTCTBy~
~aR napaMeTp~3a~~R. Apyr~e 4aCT~ c~n ~ APYr~e KOMnoHeHT~ 

eonHOB~x ~YHK~~~ y4~T~Ba~TCR rpy6o. B Ha4anbH~~ nep~OA pa3e~
T~R Teop~~ RApa OAH~ MOAen~ npOT~BOpe4~n~ APYr~M, KaK, Ha
np~Mep, OAH04aCTI-14HaR 060n04e4HaR MOAeflb ~ MOAenb 3apRmeH
HO~ m~AKO~ Kann~. Tenepb OAH~ MOAen~ AOnOnHR~T APYr~e, noA-
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BOA~TCR o6~aR 6a3a AnR acex MOAeneH. Mo~Ho yTBeP~AaTb, 
4TO CAenaH cy~eCTBeHH~H war B nocTpOeH~~ nocneAOBaTenbHOH 
Teop~~ RApa. 

2. np~6n~~eHHOe BblnOnHeH~e 3aKOHOB COXpaHeH~R 

Ycnex B Teop~~ RAPa CBR3aH C pa3B~T~eM TaK~X MeTOAOB, 
KOrAa OCHOBHble 3aKOHbl COXpaHeH~R TpaKTYIOTCR np~6n~~eHHO. 

TaKaR nocTaHOBKa 3aAa4~ np~aena K nporpeccy no cpaaHeH~IO 
C np~6n~~eHH~M peweH~eM 3aAa4~ np~ T04HOM B~nOnHeH~~ 3aKOHOB 
coxpaHeH~R. MaTeMaT~4eCK~ KOppeKTHaR nocTaHOBKa 3aAa4~ 
C np~6n~~eHHbiM y4eTOM 3aKOHOB coxpaHeH~R CTana B03MO~HOH 
nocne c!>YHAaMeHTanbHOH pa6oTbl H. H. ooromc6oaa o KBa3~cpeA

H~x1 11. np~6n~~eHHO ~n~ B cpeAHeM B~nonHRIOTCR 3aKOHbl COXpa
HeH~R 3Hepr~~. yrnoaoro MOMeHTa, 4~cna 4aCT~~ ~ APYr~e. 

np~6n~~eHHO BblnOnHRIOTCR ycnOB~R ran~neeBOH, TpaHCnR~~OHHOH 

~ rpaA~eHTHOH ~Haap~aHTHOCT~. B 6onbW~HCTBe 3aAa4 a Teop~~ 
RAPa np~6n~~eHHO /a a OTAenbH~x cny4aRx 04eHb rpy6o/ a~non
HReTCR np~H~~n nayn~, np~6n~~eHHO y4~TbiBaeTCR HenpepbiBHbiH 
cneKTP ~ T.n. 

Mo~Ho yTaep~AaTb, 4TO np~ np~Gn~~eHHOM peweH~~ RAePHOH 
3aAa4~ MHOr~x Ten B TOM ~e np~6n~~eH~~ cneAyeT Y4~TbiBaTb 
3aKOH~ COXpaHeH~R, ycnoB~R ~HBap~aHTHOCT~, np~H~~n nayn~ 

~ AP. CneAyeT OTMeT~T b, 4TO 6onee T04HbiH, 4eM Heo6XOA~Mo, 
y4eT 3aKOHOB COXpaHeH~R, ycnOB~H ~HBap~aHTHOCT~ ~ T.n. 
KaK npaB~no, He~enaTeneH, T.K. OH CBR3aH c: 

a/ yaen~4eH~eM apeMeH~ c4eTa Ha 3BM, 
6/ ynpo~eH~eM nocTaHOBK~ 3aAa4~, 
B/ noTepeH T04HOCT~ B~4~CneH~R KOHe4HOrO pe3ynbTaTa. 

3. ''Xopow~e'' ~ np~6n~~eHH~e KBaHTOBble 4~cna 

3aKOHbl coxpaHeH~R 3Hepr~~. ~Mnynbca, yrnoaoro MOMeHTa 
cneAYIOT ~3 OAHOPOAHOCT~ BpeMeH~ ~ npOCTpaHCTBa, a TaK~e ~3 
~30Tpon~~ npocTpaHCTBa. no3TOMY 3Hepr~R & ~ yrnoBOH MOMeHT I 
C4~TaiOTCR 11 XOpOW~M~ 11 KBaHTOBbiM~ 4~CnaM~, ~X MO~HO OTHeCT~ 
K KaTerop~~ "A". CneACTB~R 3aKOHOB coxpaHeH~R TaK~e OTHOCRT
CR K KaTerop~~ "A". Hanp~Mep, ~3 ~HBap~aHTHOCT~ raM~nbTO

H~aHa OTHOC~TenbHO onepa~~~ OTpa~eH~R BpeMeH~ cneAyeT, 4TO 
OAH04aCT~4H~e COCTORH~R noTeH~~ana cpeAHero nonR AOn~H~ 6~Tb 
ABa~A~ B~pO~AeHH~M~. 

Xopowo ~3BecTHO, 4TO npocTpaHCTBeHHaR 4eTHOCTb coxpaHR
eTCR B C~nbH~X ~ 3neKTpOMarH~THbiX B3a~MOAeeiCTBHRX ~ He CO
xpaHReTCR B cna6~x B3a~MOAeHCTB~Rx. B aTOMHOM RApe ace TP~ 
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T~na B3a~MOAeHCTB~H ~rpaiOT aa~HYIO ponb. Co cna6~M~ B3a~Mo
AeHCTB~RM~ CBR3aHa, B OCHOBHOM, CTa6~nbHOCTb RAep. 0AHaKO 
np~ peweH~~ RAepHOH 3aAa4~ MHOr~x Ten cna6~M~ B3a~MOAeHCTB~R
M~ MO~HO npeHe6pe4b, C4~TaTb 4eTHOCTb rr XOpOW~M KBaHTOB~M 

4~CnOM ~ OTHeCT~ ero K KaTerop~~ "A". 3TO CBR3aHO C TeM, 4TO 
HecoxpaHRIO~aR 4eTHOCTb KOMnOHeHTa RAepHOH BOnHOBOH c!>YHK~~~ 

04eHb Mana. T04HOCTb peweH~R RAepHOH 3aAa4~ MHOr~x Ten 
cpaBH~TenbHO HeBen~Ka, RAepHaR BOnHOBaR c!>YHK~~R B~4~CnReTCR 

TaK rpy6o, 4TO HecoxpaHR~aR 4eTHOCTb KOMnOHeHTa He3aMeTHa. 
HcKnl04eH~e COCTaBnRIOT TaK~e Cny4a~, KOrAa HHTepecyiOTCR ~MeH

HO HeCOXpaHR~~M~ 4eTHOCTb KOMnOHeHTaM~ BOnHOB~X c!>YHK~~H RA
pa. no3TOMY K KaTerop~~ "A" OTHOCRTCR npaa~na OT6opa E>.- ~ 

M>. -nepexOAOB a RApax, 3aBHC~MOCTb 4eTHOCT~ OT op6~TanbHoro 
MOMeHTa, TaKaR, KaK (-l)E ~ APYr~e. 

B Teop~~ RAPa ~cnonb3yeTCR PRA np~6n~~eHH~x KBaHTOB~x 4~-
cen. K H~M OTHOCRTCR: 

a/ T- ~3oTon~4ecK~H cn~H, 
6/ N - rnaBHOe oc~~nnRTOpHoe 4~cno, 
B/ K - npoeK~~R 1 Ha OCb C~MMeTp~~ Aect>opM~poBaHHOrO RAP a, 
r/ Ej - noAo6ono4Ka a cct>ep~4eCKOM RApe, 
AI s- ceHbOP~T~ ~ APYr~e. 

no CTeneH~ AOCTOBepHOCT~ OTHeCeM ~X K KaTerop~RM "B" ~ "C". 
B OAH~X Cny4aRX np~6n~~eHHOe KBaHT090e 4~CnO MO~HO OTHeCT~ 
K KaTerop~~ "B", B APYr~x - K KaTerop~~ "C". 

4. Knacc~ct>~Ka~HR AOCTOBepHOCTH 

4To6bl OT aeT~T b Ha npeAno~eH~e o. C. A~enenoaa o c~n bH~x 

~ cna6~x YTBep~AeH~RX B Teop~~ aTOMHOrO RApa, 6yAeM Knacc~

c!>~~~poBaTb AOCTOBepHOCTb no 4eTblpeM KaTerop~RM: "A", "B", 
"C", "A". Ecn~ K KaTerop~~ "A" OTHeCeM Ha~6onee AOCTOBepHble 
YTBep~AeH~R, 4TO npOAeMOHCTp~poaaHO paHee, TO K KaTerop~~ 
"A" OTHeceM Ha~6onee cna6~e yTBeP~AeH~R. 

OcHoB~BaRCb Ha TaKOH Knacc~ct>~Ka~~~. npoaHan~3~pyeM nony
M~KpocKon~4eCKYIO Teop~IO aTOMHOrO RApa /~ ; . 

IV. CHnbHbiE H CnAobiE YTBEPlKAEHHR 
B nonYMHKPOCKOn~4ECKO~ TEOPH~ ATOMHOro RAPA 

B nonyM~KpOcKon~4ecKo~ 1eopH~ B3a~MOAeHCTBHe Me~AY HyK
noHaM~ B RAPe pa3AeneHo Ha ~Be 4acT~: cpeAHee none RAPa H 
OCTaT04Hble, ~n~ :><:VdleK~ •' B~bo e B3aHMOAe~CTB~fl. B 60J1bW~HCT Be 
nonyM~KpocKonH4eCKHx Te OpH G raMHilbTOHHaH RAPa MO~Ho 3anHcaTb 
B BHAe: 
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H=Hav+Trot+Hcor +Hpair +H,\+HaA· 

raM~nbTOH~aH coAeP*~T cpeAHee none flAPa Hav• K~HeT~4ecKy~ 
3Hepr~~ spa~eH~fl Trot, KOp~on~coso saa~MOAe~CTB~eHcor•B3a~Mo
Ae~cTB~e, np~BOAfl~ee K napH~M Koppenfl~~flM csepxnposoAfl~ero 
T~na Hpair , ocTaT04H~e c~n~ H,\, paanolKeHH~e B PflA~ no MynbT~
nonflM, ~ HaA- no cn~H-MYnbT~nonflM, B nonyM~KPOCKon~4eCKO~ 
Teop~~ B~4~Cnfl~TCfl OTHOC~TenbH~e, a He a6con~TH~e sen~4~Hbl. 

Bocnonb3yeMCfl BBeAeHHO~ Knacc~$~Ka~~e~ Anfl O~eHK~ AOCTO
BepHOCT~ OTAenbH~X 4neHOB raM~nbTOH~aHa nonyM~KpOCKOn~4eCKO~ 
Teop~~. 

1. CpeAHee none Hav 

CpeAHee none oTpalKaeT $YHAaMeHTanbHOe cso~CTBO aTOMH~x 
flAep, OHO OTBeTCTBeHHO 3a pa3H006pa3~e ~X CBO~CTB. CaM $aKT 
cy~eCTBOBaH~fl cpeAHero nonfl flApa MOlKHO OTHeCT~ K KaTerop~~ 
"A". KaK cneACTB~e cy~ecTBOBaH~fl cpeAHero nonfl, noTeH~~an 
KOTOpOrO COAeplK~T ~eHTpanbHY~ ~ cn~H-op6~TanbHY~ 4aCT~, 

flBnfleTCfl Han~4~e o6ono4eK ~ noAo6ono4eK. ~aKT cy~ecTBOBaH~fl 
o6ono4eK ~ noAo6ono4eK cneAyeT OTHecT~ K KaTerop~~ "B". 
KoHKpeTHbl~ B~A noKanbHoro noTeH~~ana cpeAHero nonfl, Hanp~
Mep, noTeH~~ana CaKcOHa- ByAca, MO>XHO OTHecT~ K KaTerop~~ 
"C". K 3TO~ lKe KaTerop~~ OTHOCflTCfl OAH04aCT~4H~e 3Hepr~~ 
~ BOnHOB~e $YHK~~~ B C$ep~4eCK~X ~ Ae$opM~posaHH~X flApax. 
nocneAOBaTenbHOCTb nOA06ono4eK B C$ep~4eCK~X flApax ~ OAH0-
4aCT~4HbiX COCTOflH~~, xapaKTep~3yeMbiX aC~MnTOT~4eCK~M~ KBaH
TOB~M~ 4~cnaM~ [ N n z A] B Ae$opM~posaHH~x flApax, a TaKlKe 
3HepreT~4ecK~e ~HTepsan~ OTHeceM K KaTerop~~ ".£\". 

2. K~HeMaT~4eCKafl 3Hepr~fl spa~eH~fl Trot 

Bpa~eH~e KaK B~A flAepHOrO AB~lKeH~fl MOlKHO OTHeCT~ K Ka
Terop~~ 11 811

• 8 H~3KOnelKa~~X COCTOflH~flX C~nbHO Ae$OpM~poBaH
H~X flAep OHO B~AenfleTCfl AOCTaT04HO onpeAeneHHO, ~ 3AeCb 
MOlKHO rOBOp~Tb 0 KaTerop~~ 11 C11

• np~ 60nbW~X 3Hepr~flX B03-
6YlKAeH~fl ~ B nepeXOAH~X flApax Bpa~eH~e nnoxo OTAenfleTCfl OT 
APYr~x T~nOB AB~lKeH~fl, n03TOMy Bpa~eH~e OTHeCeM K KaTero
p~~ ",£1". 

3. Kop~on~coso saa~MOAe~CTB~e Hcor 

Kop~on~COBO B3a~MOAe~CTB~e KaK OTpalKeH~e CBfl3~ Bpa~eH~fl 

~ APYr~X T~nOB AB~lKeH~fl OTHeCeM K KaTerop~~ 11 811
• KOHKpeTHOe 
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npoflsneH~e Kop~on~cosa saa~MOAe~CTB~fl B pa3H~x flApax ~ np~ 

pa3n~4H~X 3Hepr~flX B036YlKAeH~fl OTHeCeM K KaTerop~flM "C" ~ 11.£\11
• 

4. Baa~MOAe~cTB~e, np~BOAfl~ee K cnap~BaH~~ 

CaM T~n saa~MOAe~cTB~fl 

'£ G ( Q+, q-; q'-, q' + )a+ a + a , a , 
qq' q+ q- q- q + 

CBfl3~Ba~~~~ HYKnOHbl B COCTOflH~flX, conpfllKeHHbiX OTHOC~TenbHO 
onepa~~~ oTpalKeH~fl speMeH~, OTHeceM K KaTe rop~~ 11 811

• 3To 
nOATBeplKAaeTCfl TeM, 4TO cneACTB~eTaKoro B3a~MOAe~CTB~fll"=0+ 
Anfl OCHOBH~X COCTOflH~~ 4eTH0-4eTH~X flAep He ~MeeT ~CKn~4e
H~fl. KOHKpeTHbl~ Bbi60p B3a~MOAe~CTB~fl 

G( Q+ , q-; q '-, q'+) = Const 
A 

~n~ G < Q+ , q- I o ( r) I q ~ q '+ > , 

a TaKlKe np~6n~lKeHH~e MeTOA~ peweH~fl 3aAa4~ onpeAen~M KaK Ka
Terop~~ "C". He yny4waeT nonolKeH~fl T04Hafl A~aroHan~aa~~fl, 
npoe~~pOBaH~e ~ APYr~e np~eMbl, T.K. rpy6 KOHKpeTHbl~ B~A 
B3a~MOAe~CTB~fl. K KaTerop~~ "C" OTHOCflTCfl BbiBOAbl /~n~ cneA
CTB~fl/ MOAen~ He3aB~C~MbiX KBa3~4aCT~~. 

5. PaanolKeH~e ocTaT04HbiX saa~MOAe~cTB~~ H ,\ + Ha-\ 
no MynbT~nonflM ~ cn~H-MynbT~nonflM 

3TOT T~n B3a~MOAe~CTB~fl OTHeCeM K KaTerop~~ "C". B MynbT~
nonbHOM ~ cn~H-MynbT~nonbHOM paanolKeH~flx yrnosafl aas~c~MOCTb 
OAH03Ha4Ha ~ np~HaAnelK~T KaTerop~~ "B", paA~anbHafl aas~c~
MOCTb B 3Ha4~TenbHO~ CTeneH~ npo~3BOnbHa ~ npHHaAnelK~T KaTe
rap~~ ",£1". 

0AH04aCT~4Hble ~ ABYX4aCT~4Hble MaTp~4Hble 3neMeHTbl oT HA. 
~ HaA no sonHOBbiM $YHK~~flM noTeH~~ana CaKCOHa-ByAca, ~cnonb
ayeMble B paC4eTaX MHOr~x flAepHbiX xapaKTep~CT~K, MOlKHO OTHe
CT~ K KaTerop~~ "C". 3AeCb BalKHO npas~nbHOe noBeAeH~e c~n 
s6n~a~ rpaH~~bl flAPa, a He AeTanbHafl paA~anbHafl aas~c~MOCTb. 
0AH04aCT~4Hble BOnHOBble $yHK~~~ B~6~pa~T rnaBHble KOMnOHeHTbl 
c~n. 3TO - BalKHafl OC06eHHOCTb paC4eTOB. 8b160p KOHCTaHT K(A) , 
K (aA) ~ 3$$~KT~BHbi)( ) MaCC m 3<P<P •3aPflAOB e 3<P <P , r~pOMarH~THbiX 

w ( e ( s OTnOlKeH~~ g 3~1> , g 3<P<p, Ha OCHOBe 3KCnep~MeHTanbHbiX AaHHbiX 
oTHeceM K KaTerop~~ 1C11

, $eHoMeHonor~4ecK~e o~eHK~ 3T~x se
n~4~H - K KaTerop~~ ",£1". 
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V. 3AKflk14EHJ.1E 

H3nomeHH~e 3AeCb o6~Me nonomeHM~ M oco6eHHOCTM TeopMM 
aTOMHO-rO ~Apa, a TaKme KnaCCH<!>MKal.IH~ AOCTOBepHOCTM HOC~T 

npeABapMTenbHbiH xapaKTep M MOryT cnymMTb m1Wb OCHOBOH An~ 
AanbHeHWMX o6cymAeHHH, KnaCCH<!>HKal.IH~ AOCTOBepHOCTH no KaTe
ropH~M "A", 11 811

, 
11C11 

1-1 11,Q11 
- 3TO cnoco6 Bblpa3HTb CHnbH~e 

1-1 cna6~e yTeepmAeHH~ e TeopMM aTOMHoro ~Apa. HecOMHeHHO, 
4TO KnaCCH<!>MKal.IH~ AOCTOBepHOCTM He AOnmHa orpaHM4MBaTbC~ 
KBaHTOB~MH 4MCnaMM 1-1 THnaMM B3aMMOAeHCTBMH B ~Apax. CneAyeT 
AaTb AOCTOBepHOCTb onHCaHMR TeX HnM HH~X ~AepH~X xapaKTepM
CTMK, ypOBHeH, WHPHH, CHnOB~X <I>YHKLIMH M T.n. npeACTaen~eT 
MHTepec npoaHanM3MPOBaTb AOCTOBepHOCTb pe3ynbTaTOB paC4eTOB 
no pa3HbiM MOAen~M ~Apa, B TOM 4MCne no KBa3H4aCTH4HO-<!>OHOH
HOH MOAenH ~Apa/ 3 / , 
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