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K 047.01.01 ~ad6paropMH TeopeTH4BCKO~ ~H3MKH OdbBAHHBHHOfO ~HCTMTfTa 

RABPHMX MCCnBAOBOHM~, r. AydHO, MOCKOBCKO~ odnOCTH. 

C AHCCBPT0[1He~ MOMHO 03HOKOMHTbCR B dHdnHOTBKB OdbBA~HBHHOrO 
HHCTHTYTO RABPHWX MccneAOBOHH~. 
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o6mAH XAPAKTEPHCTHKA PA60T~ 

AKTYAnbHOCTb TEMbl. 8 AHCCepTOUMM MccneAyIDTCR KnacCM4eCKMe M KBOH

TOBMe CMecv.. HarnRAHMM npMMepoM KnOCCM4eCKO~ CMeCM RBnReTCR PYA□: 8 

He~ none3HM~ KOMnOHeHT nepeMernaH C nycro~ nOPOAO~. B o6meM cny4ae Knac

CM4eCKO~ CMeCbID MM H03MBOeM nm6oe MHOMeCTBO,B aneMeHTOX KOTOporo MOfflHO 

BMAenMTb nOA3neMeHTM, OTnM4 □IDmMeCR APYr OT APyra no 3H04eHMRM npM3HO
KOB, KOTOpMe OHM (nOA3neMeHTM) HO ce6e Hecyr. noA KBOHTOBO~ CMBCbID, 
KOK 3TO npMHRTO, MM nOHHMOeM nm6ym cynepn03MUMID KBOHTOBMX COCTORHM~, 

T.e. KorepeHTHYID CMeCb. B npMMepe C PYAO~ aneMeHTOMM CMeCM RBnRIDTCR 

KYCKM PYAM, nOA3neMeHTOMM - KOMnOHeHTM, 3H04eHMRMM npM3HOKOB - MOCCM 

KOMnbHeHTOB B aneueHTOX. 

HaM6onee XOPOKTepHMM CBO~CTBOM CMece~ RBnReTCR MX p03H006p03Me: 

3TO nneHKM ~ TpeKOMM aneMeHTOPHMX 40CTMU (npM3HOKM - MMnynbCM KOHe4HMX 

npOAYKTOB CTOnKHOBeHMR 40CTMU), OAPOHHMe MynbTMnneTM (npM3HOKM - KBOH

TOBMe 4MCna OTAenbHMX KBOPKOB B OAPOHOX), uem6□ 3MCHMe pa3nomeHMR B 

KBOHTOBO~ MeXOHV.Ke {npv.3HOKM - nonHM~ H06op IDM3V.4eCKMX senM4MH, onpe

AenRIDmMx KBOHTOBMe COCTORHMR, cynepn03MUMR KOTOPMX POCCMOTPMBaeTCR), 

npeAnPMRTMR OAHO~ OTpocnM npOM3BOACTBO (npv.3HOKM - cpeACTBO, pacnpe

AeneHHMe MefflAY npeAnPMRTMRMM), Y40CTKM 3883AHOro He6a (npM3HOKM - cse

TMMOCTb, nv.60 ApyroR IDM3M4eCKOff XOPOKTepMCTMKO He6ecHoro reno) M MHO

roe APYroe. npM TOKOM P03H006p03MM CTOHOBMTCR OKTy □ nbHMM sonpoc 0 
KnOCCMIDMKOUMM cuece~ V, npo6neua B TOM, 4TO nonOMMTb B OCHOBY Knaccv.ffiv.

KOUMOHHO~ cxeuw. 8 AMCCepTOUMM B H04ecrse TOKoro OCHOBOnonarammero 

CBO~CTBO npMHRTO HOflM4Me 8 CMeCRX ABYX npOTMBononomHMX no Ae~CTBMID 

npoueccos - npouecco CMeWMBOHMR M P03AeneHMR. nm6oR CMeCb - 3TO pe3ynb-

. TOT KOMnpOMMCCO MeMAY YK030HHMMM npouecCOMM. npouecc CMeWMBOHMR YHM4TO

moeT P03flM4Me MefflAY aneMeHTOMM cuecv. M npMBOAMT B V.Ae □ne K OAHOPOAHO~ 
CMeCM, T.e. K CMeCM, B KOTOPO~ BCeM aneMBHTOM COOTBeTCTByeT OAHO V, TO 

me 3H04eHv.e ~pM3HOKO. npouecc P03AeneHMR nMmOeT npM3HOKO OAHM aneMeHTM 

M 30 C4eT 3Toro o6oromoeT V.M APYrMe, MB npeAene npMBOAMT K KpO~He 

HeOAHOPOAHO~ CMeCH, TO eCTb K cuecv., B KOTOPO~ KOMAM~ aneMeHT nM60 
nv.rneH npM3HOKO, nv.60 MM MOKCMMOflbHO H □rpyMeH. 

l,13 CK030HHOro cneAyer, 4TO cuecv. HYMHO KflOCCMWMUMPOBOTb no MX 

creneHM HBOAHOPOAHOCTM. Aeno CBOAMTCR K YK030HMID MBCTO, 30HMMaeuoro 
KOMAO~ KOHKPBTHO~ CMBCbID HO mKone, KOHUOM KOTOPO~ npMnMCOHM OAHOPOAHOR 
M KPO~He HeOAHOPOAHOR CMBCb. Coornercrnymmee 4MCno ·;:t H03BOHO B 

AMCCepTOUMM KPMTepMeM HBOAHOPOAHOCTM. 
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~anee, CMec" He TORbKO P03H006pa3HY, HO" MHOrOKOMnOHeHTHY. 3TOT 

sropo~ no 3H04"MOCT" IDOKT Aenaer 3IDIDeKT"BHYM "HKRID3"BHU~ MeToA npeA

crasneH"ff 3KCnep"MeHTORbHO~ "HIDOPMOU"" 0 CMeCffX. B pOMKOX "HKRID3"BHO
ro MeTOAO MU, pa6oraff c L -UM np"3HOKOM, Y4"TYsaeM raKme (Ha n"mb 

"HTerpanbHYM o6p030M) BKROA OCTORbHUX np"3HOKOB. HOBUM maroM, CAenaH

HUM B A"CC~PTOU""· ffBnffeTCff MOA"ID"KOU"ff "HKRID3"BHO~ cxeMY, o6ycnos
neHHOff BKRID4eH"eM Bee POMK" "HIDOPMOU"" 0 npoueccax CMeill"BOH"ff "pa3-
AeneH"ff· 3TO np"seno K OTKPYT"ID HOBOro CTOT"CT"4eCKoro IDeHOMeHO -

OTHOC"TenbHO~ KoppenffU"" MemAY np"3HOKOM"· MMeHHO,B CMeCffX, HOPffAY 

c KoppenffU"ffM" B TPOA"U"OHHOM "X noH"MOH""· cyQecrsyeT oco6Y~ B"A 
KOppenffU"~, B KOTOPUX np"3HOK" BUCTynOIDT He C"MMeTp"4HYM o6p030M -

Mepa 30B"C"MOCT" L -ro np"3HOKO ~T J-ro, soo6Qe rosopff, He pasHa Me

pe 30~"C"MOCT" K-ro np"3HOKO OT (,_ -ro •• Hanp"Mep, _Mamer OK030TbCff, 

4TO l, -M~ np"3HOK B006Qe He 30B"C"T OT J -ro, 0 J -M~ np"3HOK 30-

B"C"T MOKC"MORbHMM o6p030M OT (, -ro; "n" Me)t{AY l., -MM " j -MM np"3-
HOKOM" eCTb KOppenffU"R B TPOA"U"OHHOM CMMCne, HO BMecre C TeM 3T" np"3-

_HOK" ffBRffIDTCff OTHOC"TenbHO He30B"C"MMM"· Y4eT IDeHOMeHO OTH~C"TenbHYX 

KOppenffU"~ pacrn"pffeT POMK" "HKRID3"BHOro nOAXOAO "AenaeT ero np"MeH"MMM 

He ronbKO K IDYHAOMeHTORbHO~ ID"3"Ke, HO" KO MHor"M o6nacTRM HOYK", 
rAe "ccneAyeMue 06beKTU BKRID40IDT B ce6ff MHOmecTBO np"4"H "cneACTB"~" 

rAe, n03TOMY, yMeH"e BU4"CRffTb OTHOC"TeRbHYID 30B"C"MOCTb MemAY np"3-

HOKOM" "Meer nepsocreneHHOe 3H04eH"e. 

UE~b M 3AAA4M AMCCEPTAUMM. Uenb A"cceprau"" cocro"T s MareMaT"-

30U"" "3nomeHHYX BMille "Ae~, T.e. B nocrpoeH"" Toro, 4TO B A"Ccepra

U"" H03BOHO IDOPMOR"3MOM HeOAHOPOAHOCT"" B np"MeHeH"" nony4eHHOro 

IDOPMOR"3MO K KOHKpeTHMM MOAenffM. 

B A"CcepTOU"" perneHY cneAYIDQ"e 30A04": 
1. Pa3pa6oraH IDOPMOR"3M HeOAHOPOAHOCT"· 
2. nocrpoeHU ABe MOAen" KBOHTOBMX CMece~ - KYROHOBCKOff KOnbue

o6p03HOff "ocu"nnffTOpHOff KOnbueo6p03HOff. 
3. naH nORHM~ 0HOR"3 KROCC"4eCK"X AeRbT0-06p03HYX" KBOHTOBYX 

KORbUe06p03HMX CMece~ C n03"U"~ IDOPMOR"3MO HeOAHOPOAHOCT"· 
4. M3y4eHY HeKOTOpYe cneACTB"ff, K KOTOPYM np"BOA"T CBff3b MemAY 

ABYMff IDYHAOMeHTORbHMM" OTP"6YTOM" KBOHTOBYX CMece~ - ~eOAHOPOAHOCTbID 

"C"MMeTp"e~. 

HAY4HAH HOBM3HA PA60TW npemAe scero A"Kryercff cciMo~ nocraHOBKO~ 

30,8.04" 0 KROCC"ID"KOU"" CMece~ no "X creneH" HeOAHOPOAHOCT" "nocra
HOBKO~ sonpoca 06 OTHOC"TenbHMX KOppenffU"ffX np"3HOKOB B CMec"· 

K 4"Cny op"r"HORbHMX 4epT A"CcepTOU"" OTHOC"TC~ TOKme cne,n.yIDQee: 
(a) conacrasneH"e KROCC"4eCKO~ CMeC" He 0,8.HO~, 0 ABYX XOPOKTe

P"CT"K - IDYHKU"" BUXOAO ¥ ( in " ~YHKU"" "3Bne4eH"ff t ( 13) ' T .e. 
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nnoTHOCT" pacnpe.n.eneH"ff "ocHosu" no KOHUeHTPOU"" B np"3HOKO" .n.on" 
np"3HOKO; np"XOAffQeroCff HO AOHHYe 3H04eH"ff KOHUeHTPOU""; 

(6) pa3pa60TKO MeTOAO y4eTO creneH" CMell"BOH"ff "n" P03AeneH"ff 

HO ff3YKe IDYHKU"~ 0 " e_ 
(s) BKRID4eH"e KBOHTOBMX CMece~ B o6QYID cxeuy IDOPMOR"3MO He0,8.HO-

·,'POAHOCT" 30 C4eT npas"no: "np"3HOK - Ha6nID,8.0eMOff", "OCHOBO - BeKTOP 
t 

COCTOffH"ff"; 
(r) BYffBReH"e CBff3" MemAY" KPO~He He0,8.HOp0,8.HO~ KBOHTOBO~ CMeCbID 

"IDeHOMeHOM ABYXKPOTHOro BUpOmAeH"ff B 0,8.HOMepHO~ KBOHTOBO~ MeXOH"Ke. 

nPAKTM4ECKAH UEHHOCTb. B A"CcepTOU"" en"™ B eA"HOe uenoe TP" 

A"CU"nn"KM: Mem6a3"CHYe pa3nomeH"ff, OAHOMepHue KBOHTOBUe C"CT0MU C 

supom,n.eH"eM "IDOPMOR"3M HSOAHOPOAHOCT"· npaKTW4eCKOff U0HHOCTb nepsux 

ABYX A"CU"nn"H onpe,n.enffeTCff wx CBff3bID C 30,8.040M" TeopeT"40CKO" ID"3"K". 
B 40CTHOCT": (a) 3HOH"e MOTP~U 'vJ, reHeP"PYIDQ"X Mem6a3"CHU0 pa3nome

H"" He06XOA"MO ARR perneH"" OAHO" "3 USHTPORbHYX npo6neM nID60~ KBOHTO

BOM0XOH"40CKO~ MOAen" - BM4"CneH"" MOTP"4HMX 3R0MeHTOB oneparopoB o"-
3"40CK"X sen"4"H n" c~eLIOHHMM 6a3"COM; (6) B HSKOTopux cny40ffX MOTe

MOT"40CKO~ CTpyKTYPO MOTP"UM W no3B0Rff0T ASROTb BUBOAU O rpynne· 

C"MMeTP""· OTBeTCTBeHHO~ 30 BMPO)t{A0H"e 3HepreT"40CKoro cneKTPO c"cre
MM, ecn" 3TO C"MM0TP"" CKpMTO; (s) OAHOMepHue KBO~TOBUe C"CT0MU C 

Bupom,n.eH"eM ffBRffIDTCff YA06HYM" MOA0RffM" ARR BMffCHeH"ff ,8.0BORbHO TOHK"X 

nOHffT"~, OTHOCffQ"XCff K KBOHTOBO~ reap"" nonff "wx AOCTynHoro "3nome
H"ff (K 4"cny TOKOBYX OTHOCffTCff, HOnP"Mep, cnoHTOHHOe HOpymeHwe C"MMeT

P""" cynepc"MM0TP"ff). 
. $opMOR"3M H00AHOPOAHOCT" Mamer "MeTb 6onee ill"POK"~ cneKTP np"Me

HeH"ff· "H"me 0TM040HY HeKOTopue "3 H"X· 

1. B c"ny aamHocr" npo6neMu Knacc"ID"KOU"" cuece~ no creneH" 

H00AHOPOAHOCT" np"o6peraer OKTYORbHOCTb COCTOBneH"e KOPT H00,8.HOPOA

HOCT", T.e • .8." □ rp □ MM H00AHOPOAHOCT" C HOHeCeHHMM" HO H"X AOHHYM" 0 

CMeCffX, B3ffTYX "3 TO~ "n" "HO~ o6nocr" "ccne,B.OBOH"ff· Han"4we TOK"X 
KOPT Morna 6~ C"RbHO ynpOCT"Tb 30,8.04Y cpOBHeH"ff CMece~ "nOM04b B p~

meH"" PffAO CBff30HHUX C 3T"M" CMeCffM" npo6neM. Hanp"Mep, COOTB0TCTByID

•"e Kopru Heo,n.HOPOAHOCTW Morn" 6M OK □ 3 □ Tb noMOQb s np"HffT"" pemeH"~ 
no 3KCnnyaTOU"" MecropomAeH"~ none3HMX "CKOnaeMMX" 8 nOAC40Te 30KRID-

4eHHMX B H"X 3 □nacos. 

2. B C"CTeMOX C 60Rbill"M 4"CROM np"3HOKOB" co MHOr"M" CBff3ffM" 

(Hanp"Mep B 3Konor"40CK"X C"CT0MOX, rAe 3TO 4"cno AOCT"raeT H0CKORb
K"X COTeH), IDOPMOR"3M He0,8.HOPOAHOCTW A00T B03MO!HOCTb BM4WCR"Tb OTHO

C"T8RbHU0 KOppenffU"" MemAy np"3HOKOM"" TOK"M o6p030M BUffB"Tb cpe,n." 
H"X H0CKORbKO A"PeKT"BHYX, -T.e. A"KTYIDQ"X noBeAeH"e OCTORbHMM. TOKO" 
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nOAXOA cnoco6cTBYeT nOHHMOHHID npoueccoB, npOHCXOAllmHx B CHCTeMe H 

nporH03HPOBOHHID ee 3B0flIDUHH. 

3. KOfflAOff CMeCb, B KOTOpO~ npOHCXOASIT H3MeHeHHff, nocne ee nepe

BOAO HO BBeAeHHYID B AHCCepTOUHH AHOrpOMMY HeOAHOPOAHOCTH npeo6po3yeT

CSI BO MHOmeCTBO T04eK C xapOKTepHO~ KOH~HrypouHe~. YK030HHbl~ ~OKT 

MOfflHO HCnOnb30B0Tb Aflll COCTOBneHHfl CBOeo6po3HblX KOPTOT8K rno6noHOB, 

KOTOpble 30TeM MOfflHO npHM8HflTb B uenflX pocn03HOBOHHfl o6p030B. 

AnP06AU~R PA60TW. Pe3ynbTOTbl, nony4eHHble B AHccepTOUHH, AOKnOAbl
sonHcb HO ceMHHOPOX no6opoTopHH TeopeTH48CKO~ ~H3HKH O~R~. KO~eApbl 

TeopeTH48CKO~ ~H3HKH H K0~8APbl SIA8PHO~ ~M3MKM EpeBOHCKOro YHMBepCHTe

TO. 

nY6n~KAU~~. no pe3ynbTOTOM AMccepTOUMM ony6nHKOBOHO AeCflTb po6oT, 

cnMCOK KOTOpblX npMBOAMTCSI HMme. 

CTPYKTYPA ~ 06bEM A~CCEPTAU~~. AMccepTOUMff cocTOMT H3 BBeAeHMll, 

Tpex rnoB M 30KflID4eHMff. Ee o6mMH 06beM C y4eTOM 2 T06nMU, 23 PHCYHKOB 

M cnMCKO nMTepoTypbl M3 114 HOHMeHOBOHM~ COCTOBnlleT 115 CTpOHHU MOWH

HOnMCHOro TeKCTO. 

COAEPIAHME PA60TU 

BO BBEAEH~~ 04ep4eH Kpyr MccneAyeMblX sonpocos, pocKpblTO OKTyonb

HOCTb T8Mbl, nocToBneHbl uenH M 30A04M, HOM848H nOAXOA K MCcneAOBOHHID 

CMece~. nOA48pKHYTO ponb npoueccoB CM8WMBOHMSI M p03AeneHMfl Aflff nocT

poeHMfl ~OPMOflM3MO HeOAHOPOAHOCTM, C~OPMYflHPOBOHbl Tpe60BOHMSI, npeAbllB

nfleMble K MOABflflM KBOHTOBblX CMece~, o60CHOBOHO uenecoo6p03HOCTb MCnOnb-

30BOHMSl MOAene~ KOnbueo6p03HblX noTeHUMOJlOB, o6pomeHO BHMMOHH8,HO 

CBfl3b 30A04H 06 OAHOMBPHOM, OTOMB BOAOPOAO C 30A048~ 0 CM8CflX, HOXO

AllmHXCfl B KPO~He HBOAHOPOAHOM COCTOSIHHH. 

8 nEPBO~ rnABE nocTpOeHO MOA8Ilb KOilbUB06p03HblX KBOHTOBblX CMece~. 

~HblMH,CJlOBOMH, perneHO npo6neMo Mem603MCHblX P03Jl0}1{8HM~ B noTeHUHOJlB 

V.., = Vt 'L) + /\/rz:-si.n20, rAe V('1.) S1BnS1eTcS1 KynoHOBCKHM,nH6o 

ocut-1nnnopHblM noneM, o /\ HrpoeT ponb KOHCTOHTbl A06oB04Horo K V("Z.) 
OKCMOnbHO-CHMM8TPH4HOro B30HMOA8~CTBHSI. 8 §1 AOH 06300 o6me~ TeOpHH 

KOnbueo6p03HblX noTeHUHOflOB ,B c~epH4eCKHX KOOPAHHOTOX. C~OPMYflHPOBOHbl 

npoBHno COOTBeTCTBHSI, YCTOHOBnMBoromMe CBSl3b MefflAY TeopMSIMH 4HCTblX H 

COOTBBTCTByromMx HM KOnbueo6p03HblX noTeHUHOnOB: 

tml ~ 1ml + lim. > £ ~ 1 + /j.'m. ( 1 ) 

r AB /1m MMeeT CMblCJl nonpoB04HOrO ~OKTOPO· H HMeeT BMA 

6.TJ'L = -Jm2. .- 2/\
1 

- 1ml (2) 
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B §2 H §3 HCCflBAOBOHbl Mem6o3HCHble po3nomeHHSI B KynOHOBCKOM H OCUHflflSl

TOPHOM KOflbUeo6p03HblX noTeHuHonox. B CilY40B KynOHOBCKoro nOT8HUMono 
P84b HAeT O P03nomeHHSIX 

cpn 1 nlZ.m 

V (V) 

= L Wi t (/\) "fnim 
-t-=O 2. 

(3o) 

V • (V) 

ry;ntm == L w'rl. f (/\) cpn n m (3 6) 
n

1
:::0 :z. 1 2. 

3AeCb 4epe3 (f) H ~ o6o3H04eHbl nopo6onH4BCKH~ M c~epH4eCKH~ 6o3MCbl, 

po:anomBHHB 30nHCOHO HO fl3b1K8 KBOHTOBblX 4HCeJl OTOMO BOAOPOAO V= n + '1tn 
0 , 1 ~ 

H 'C == ,{, - lml. B ocuHnnnopHoM cny4oe po3nomeHHfl MMBIDT BHA: 

-N-M, ·, (N-M) 

CfJNn 3M = L Wn t (/\) "fN.xM (4o) 
-e=-0,1 3 

~ (N.-M) (46) 
'"'YN>.M == W-n

3 
-t: (/\) lf Nn3M 

7l3 ~011 

npH4eM M -::::- Ym2. + 7,./\
1 

,,\=fl\ + f, ( t; MMeeT TOT me CMblcn, 4TO 

H AMI Ky noHoacKoro nonR), N - r,100Hoe KBOHToaoe 4Hcno ( N = 2 Nrz. + 
A:: 'J.Nf +n~ + M ). HH111HH~ npeAen B cyMMOX 6epeTCll poBHblM Hynro npM 

4BTHblX N - fV\ H BAHHHUe npH HB4BTHblX N - M H A □ nee cyMMMpoao

HHB BBAeTCSl no 3H04BHHSIM C ~HKCHPOBOHHO~ 4BTHOCTbID. BblnHCOHHble BblWe 

Mem6o3HCHblB po3no111eHMSI o6o6moroT H3BBCTHblB POHee pe3ynbTOTbl M3 TeOpMH 

OTOMO BOAOPOAO H H30TpOnHoro OCUHflflSITOpa. Ailff HOXOfflABHHSI MOTPHU W 
HOMH MCnOnb30BOHO HAell O nepeXOAe B MCCneAyeMblX Mem603MCHblX P~3nome

HHSIX I{, npeAeny 'l ~ 00 , ipopManH3M, Teop1rn opTorOHOflbHblX MHOro4neHOB 

M KBOHTOBO~ TBOPHH yrnoaoro MOMBHTO. Pe3ynbTOTbl pac4eTOB A060BflSIIDT I{ 

C~OPMYilHPOBOHHblM B §1 npaaMnOM eme OAHO npasMnO COOTBBTCTBMSI 

n ~ n + fj,m. (5) 

B KOTOpOM 4epe3 n 0603H04eHa BeJlM4MHO, Mrparomall ponb rnOBHoro KBOH

TOBOro 4Mcna l{QI{ B 4HCTO KYflOHOBCKO~, TOI{ MB 4MCTO OCUMilflSITOPHO~ 

30A04 e. AnR MOTPMU 'vJ nony4eHbl BblpameHMll 

(V) . Ci. +-flm) m 4 li-rn 
Wn,_ • (I\) == j. fir. m,. 4;-; j. 11:,- , m,_. ~ (6,1 
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(N-M) 2;-.1.+ t.;:-, .2.lm~-_j + /J;:-
Wn~-1: (/1) = td1 + Llr) m1 + /jr- .) J2.) :rn')._ (66) 

B KOTOPWX 4epe3 c::~ 0603H04eHW BWpaMeHHR, RBnRIOmHeCH OHOnHTH4eCKHM 

npoAonmeHHeM K03IIDHUHeHTOB Kne6wa-ropAOHO c nonyuenwx 3H04eHH~ HHAeK

cos HO nt06we semecTBeHHMe HX 3H04eHHH. Aa.~ee, J ::::. (n 1 + n~ +- lml)/.2,, 

m
1
:.(tml +n 1 -n')..)/9.,• m 2 =(1ml+ n-i.,-n1)IZ • J

1 
= (n+lml)/'-1• 

J1.-::::.('1'1.-l'ml-1)/Y •m1 ::.('Yt,..lm\-'/..'Tl3)/4 •m'l.:.(n-lm-1)/L./. 
OpHBeAeHHMe pe3ynbTOTM nOA4epKHBOIOT KPOCOTY 30A04H O KynOHOBCKHX H 

OCUHnnnopHMX KOnbueo6p03HMX CMeCHX. OpH /J.-rn = 0' T. e. npH BWKnl04e

HHH OKCHOnbHO-CHMMetpH4HO~ A060BKH BMpameHHH (6) nepexOAHT B pe3ynbTO

TW, H3BeCTHWe H3 reopHH OTOMO BOAOPOAO H H30TpOnHoro OCQHnnRropa. Mw 

BHAHM, 4TO BKnl04eHHe nonR /\ I ri'L s L n 2e He MeHHeT MOTeMOTH4eCKO~ 

crpyKrypw MOTPHU 'vJ (Ko3IIHUHeHrw Kne6wa-ropAaHa np0Aonmat0T 6b1Tb 

KOBIDIHUHeHTOMH Kne6wo-ropAoio) H see H3MeHeHHH cBOAHTCH K Hcnonb30BO

HHIO CIDOPMYnHpOBOHHOro swwe npaBHno COOTBeTCTBHH. 

BTOPAR rnABA nocsHmeHo H3nomeHHIO lopMonH3MO HeOAHOPOAHOCTH Hero 

npHMeHeHHIO K KnOCCH4eCKHM H KBOHTOBWM CMeCHM. 

B §2.1 HO npHMepe MeXOHH4eCKO~ CMeCH c;opMynHPOBOHW OCHOBW MOTe

MOTH4eCKOro annapOTO TeopHH HeOAHOPOAHOCTH. 

(a) Ha~AeHo ypasH~HHe CBH3H, swpomot0mee IYHKUHIO H3Bne4eHHH 4epe3 

IYHKUHIO BMXOAO H noK030HO, 

B IYHKUHHX £, H ~ 
(6) 060CHOBOHO, 4TO B 

4TO HeOAHOPOAHOCTb nopOfflAOeTCH P03nH4HeM 

K04eCTBe KPHT0PHH HeOAHOPOAHOCTH CMeCH 

cneAyeT Bbl6pOTb BMpomeHHL 

cf_ = ~ ( 1 - ; ) 'Wl d ~ (7) 

0 

B KOTOPOM 4epe3 f3 o603H04eHO cpeAHHH KOHQeHTPOUHH npH3HOKO B 

CMeCH. 

( B) AoK030HO, 4TO ~ - KPHTePH~ MOffleT H3MeHHTbCH nHWb B npeAe-

nax O ~ £_ ~ 1 - B , npH4eM ·~ = O H 1 = 1 - /3 AnR 
OAHOPOAHWX H KPO~He HeOAHOPOAHWX CMece~. 

(r) BseAeHO noHHTHe O COCTOHHHH HeOAHOPOAHOCTH KOKO nape 4HCen 

( B , ~). KomAoe TOKOe cocTOHHHe BKnl040eT s ce6H MHomecrno "MHKpo

cocTOHHH~", T.e. ~ - pacnpeAeneHH~ H B BTOM CMMCne HrpaeT PO/lb 

MOKpOCOCTOHHHH. • 

(A) B cHny HepaseHCTBO O ~ cf ~ 1 - B cocTOHHlH! HeOAHOPOA-

6 

" ., 

ft 

t 
' 

i 

l 
j 

1 

HOCTH MoryT P03MemaTbCH nHWb BHYTPH; nH60 HO rpaHHUe POBH06eAPeHHOro 

npHMOyronbHOfO TpeyronbHHKO, HMet0mero CMWCn AHOrpaMMW COCTOHHH~ HeOA-

- HOPOAHOCTH. DAHOPOAHWe COCTOHHHH HOXOAHTCH HO KOTeTe ~ = 0, KPO~He 

HeOAHOPOAHWM COCTOHHHHM COOTBeTCTByeT rHnOTeHy3o. 5!1H30CTb CMeCH K KPO~

. He Heo,l(HOPOAHOMY cocTOHHHIO onpeAenHeTCH 3H □ 4eHHeM s·enH4HHM E -=i./,1-~), 
~

1

H03BOHHO~ B AHCCepTOUHH CTOAHe~ HeO,l(HOPOAHOCTH. 0 6/1H30CTH CMece~ no 

HeOAHOPOAHOCTH MOfflHO CYAHTb no pOCCTOHHHIO Mem,l(y T04KOMH, COOTBeTCTBylO

mHMH 3THM CMeCHM HO TpeyronbHHKe HeOAHOPOAHOCTH. 3TO 06CTOHTenbCTBO 

nemHT B OCHOBe K/lOCCHIDHKOUHH CMece~ no HX HeO,l(HOPOAHOCTH. 

(e) noK030HO, 4TO onHCOHHMe swwe npe,l(CTOB/leHHH H lopMynw cnpaBeA

nHBW H ,1\/lff KorepeHTHWX KBOHTOBWX CMece~. 

B §2.2 B pOMKOX MO,l(enH c ,l(enbTO-o6pa3HWMH IYHKUHRMH BWXOAO npose

,l(eHO MO,l(enHPOBOHHe HeKOTOPWX CHTYOUH~, OTHOCRmHXCH K KnOCCH4eCKHM 

CMeCRM. COOTBeTCTBYIOmHe pe3ynbTOTW H3nomeHW HO ff3WK0 AHOfPOMM H00AHO

POAHOCTH. 

(a) Mccne,l(OBOHO CMeCb, COCTOBneHHOR H3 ABYX OAHOPOAHWX nOACMece~ 

C pa3nH4HWMH KOHQeHTPOUHRMH. 

(6) Mccne,l(OBOHO CMeCb, COCTOBneHHOR H3 0,1\HO~ OAHOPOAHO~ noAtMeCH 

H ABYX H0CMeWOBWHXCR OCTOTKOB. 

(s) Ha npHMepe npocTo~ MOAenH pacc4HTOH alleKT pocTa ~ - KPH

repHR noA Ae~CTBHeM pa3AenHTenbHoro npouecca. 

(r) AOK030HO, 4TO npH CMeWHBOHHH npOH3BOnbHOfO 4HCna nOACMece~ 
C OAHHOKOBO~ cpe,l(HB~ KOHU0HTPOUHe~ co6n10,l(OeTCH CBO~CTBO KB03HOAAHTHB

HOCTH cf_= ( °2,_ Mt d-L)/M , r Ae f'/\'. - nonHaH Mocco o6po3osaswe~

cH CMeCH, a /"\i. H il - MOCCW H KPHTepHH HeOAHOPO,I\HOCTH COCTOB

nRIOmHx noAcMece~. 

B §2.3 Hccne,l(yeTCH KOPTHHO HeO,I\HOPOAHOCTH CMece~. COCTOBneHHWX 

H3 KynOHOBCKHX KOnbueo6p03HWX COCTORHH~. B KBOHTOBWX CMeCRX (3a) H 

( 36) npH3HOKOMH cnymaT 1, H '11.2 COOTBeTCTBeHHO ( BMeCTO 11.,z. MOfflHO 

sw6pOTb n1 ) , a naTOMY ponb KOHQeHTPOUH~ HfPOIOT senH4HHW f3c = 

= .l/('Yl..-1) H /3rr =n,)../(n-m-1). MHAeKCW "C," H "n" 
YK03WBOIOT HO ·npH40CTHOCTb KOHQeHTPOUH~ K clePH4eCKHM HK napa6011H4eC

KHM COCTORHHHM. Cocpe,l(OT04eHO BHHMOHHe HO npe,l(enbHOM cny4ae f\ = 00. 

npH 3TOM: 

(a) Bee T04KH HO AHarpaMMe o6beAHHHIOTCR s Be - KnacTepw, 4Hcno 

KOTOPWX POBHO n - 1. 

(6) PacnonomeHHe f3c - KnOCTepos 3KBHAHCTOHTHO H npH IDHKCHPO

BOHHOM 11, 30BHCHT nHWb OT 3H04eHH~, npHHHMOeMWX KBOHTOBWM 4HC/10M 

1ml ( H, cneAOBOTenbHO, He 30BHCHT OT Toro, 4eMy POBHW n1 H n2.' 
ecnH HCK/ll04HTb TO orpaHH4eHHe, 4TO npH AOHHWX 'Tl H 17711 ,I\Onll!HO 

6WTb IDHKCHPOBOHHO V = '11.1 + 'ni). 
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( B) np1-1 1l\. = 0 , 

no1101KeH111e lie = 1 /2 

7n = 11, - 1 ( 3TOT 

H8308111CL-1MO OT ~ , f3c. - K/lOCTep 30Hl-1MOeT 

a COMOMY npOBOMY f3c - K/lOCTepy COOTBeTCTByeT 

K/lOCTep ff8/lff8TCH T0484Hb1M). 
~ 

B A1-1CC8PTOl\l-11-1 nOK030HO, 4TO nepe41-1C/18HHble CBO~CTBO OAH03H04HO 

np1-1BOAHT K lopMyne 

f3 - _j_ + 
C - 2 .m 

2. (11.- 1) 
( 8) 

cnpoBeA111-1so~ B npeAene /\ = oo. 

AnH CM8Cl-1 (36) KOpTl-1HO HeOAHOPOAHOCTl-1 npOCTO: 3AeCb see OHCOM6111-1, 

He30Bl-1Cl-1MO OT 3H04eHl-1~, npl-1Hl-1MOeMb!X 'Tl l-1 /\ , npeACTOB/lHIOT co6o~ 

B
11

- KnocTepbl c • Brr = 1/2. 

B §2.4 POCCMOTP8HO KOpTl-1HO H80AHOPOAHOCTl-1 KOllbl\806po3HblX CMece~ 

ocu111111HTopHoro rnno. npY13HOKOM1-1 3/l,ecb c11y1KoT Be.= 1.tn 1-1 /3-n-, = 

= n 3 / ( n - 1ml) • B A11ccepTou1111 noK030Ho, 4To np1-1 BKllto4eH111-1 no-

poMeTpo /\ 1-1 /l,0/lbHe~rneM ero yse111-14eHl-11-1,B OHCOM611HX H04l-1HOeTCff npo-

uecc o6p03080Hl-1H K/1QCT8POB C /l,OHHblM POAl-10/lbHblM KBQHTOBblM 411C/10M nf . 
TOK, np1-1 11. = 20 06po3yeTCff 11 K/lOCTepoB, B nepBOM l-13 KOTOPblX 

( 'Tl~ = 10) OAHO T04KO, BO BTOPOM ( 7lf = 9) TPl-1 T04Kl-1, B TpeTbeM 

( 'Tlf = 8) nHTb T04eK 1-1 T./1., /l,O noc11e11Hero K/lOCTepo ( 'Yl.S' = 0), B 

KOTOPOM 21 T04KO. np1-1 yBe/ll-14eHl-11-1 f\ O/l,HOT0484Hbl~ K/lOCTep C 'Tlf = 10 

("CTPOHHOff T04KO") OT/l,0/lffeTCff OT scex 11pyr1-1x K/lOCTepoB 1-1 ycTpeM/lHeTCff 

8 88PXHl-1~ yron Tpeyro11bHl-1KO HeO/l,HOPO/l,HOCTl-1. COMbl~ "THIKe/lbl~" K/lOCTep 

'Ylf = 0 npl-1 /\ -7 00 CTp8Ml-1TCff 8 Hl-11KHl-1~ yron. Bee APYrt,18 ns • -
-K!IOCTePbl cTpeMHTCff K rop1-130HTO!lbHOMY KOTeTy (KOIK/l,bl~ B Bbl6poHHOe /l,flff 

Hero MeCTo). 

B OT!ll-141-1e OT KY!IOHOBCKOro C!IY40fl B OCl\YlflflflTOPHOM o6pOTHOe npeo6-

P03080Hl-1e TOKIKe flB!lf!eTCff CO/l,eplKOTe!lbHblM. Honp11Mep, npl-1 71, = 30 cy-

1J1eCTByeT K!IOCTeP .l-13 15 T04eK, 11Metoll1l-1~ Bl-1/l, /l,yrl-1 C 11eBblM KOHl\OM 86/11-131-1 

sepxHero yrno TpeyrO!lbHl-1KOj 3TO (t = O) - K/lOCTep. B npaso~ CTOpOHe 

06po3yeTCH"n11poM11110", co11ep11101J10fl J: -K!IOCTBPbl 1-1 HBKOTOpble B - Knac

Tepbt. np1-1 BK/ll048Hl-11-1 napoMeTpO /\ I ( t = 0)-K!IOCTBP YCTPBM/lffBTCfl 8 

sepxH1-1~ yron, "nYIPOMl-11\0" paccocblsoeTcH H H041-1HOeTCH npouecc, np1-1so11H-

ll11-1~ K Bl-13YO/lbHO H0()/110/l,OBMO~ oprOHl-1301.\HH K/lOCTePOB C ,f, = 'TL - 2, 

· l = 11., - 4, ••• , P., ~ 1ml + 9-. (coornerc·rnyto1J1Y1e PYICYHKl-1 npY1BeAeHbl s 

/l,YICCepTOl\YIYI). npYI /\--? 00 T04Kl-1, BXO/l,HU\Yl8 B 3Tl't K/lOCTepbl CTP8Mf!TC5l 

nonOCTb HO HYIIKHl-1~ KOTeT rpeyrO/lbHl-1KO· H80/l,HOPO/l,HOCTl'I. HoKoHeu, ( i, = 'Tt) 

- KllOCTep cTpeMYITCfl B Hl-11KHYI~ yron. 

B §2.5 06b5lCH5l!OTC5l 30KOHOM8pHOCTl-1, Bbl5lB/18HHble B npeAblAYIJ\YIX ABYX 
noporp □ l □ x. AoKo3 □ Ho, 4TO s npe11e11e A ::oo K03WIDYll\Yl8HTbl cMec1-1 (3) 
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( M □ Tp1-1uo \;J ) nepexo/l,HT B cl - IYHKl\Ylto BYlrHepo co 3H04eHY1eM opryMeH

T □ e = TT/~. 3TO n03B0/lfl8T BblBeCTl-1 OCYIMnTOTl-148CKOe CBO~CTBO CYIMMeTpl-11-1 

- - l-1HBOPl-10HTHOCTb MOTPl-11.\bl \,v B noe11e11e /\ = 00 OTHOCl-1T8/lbHO 30Me

Hbl t:, ~ 'flri l-1 3~M8Tl'ITb, 4TO ~YHKl\YIOHO/lbHQff 30BYICl-1MOCTb (8) f!B/151-

eTCH ~8HOM8H0/10rl-148CKl-1M npoHB/18Hl-18M YK030HHO~ Cl-1MM8TPl-1YI. AnH OCl\1-1/lllH

TOPHblX CMece~ n □ K030HO, 4TO COOTBBTCTBYIOU\051 YIM MOTPl-11.10 \;vi 8 npe11e-

11e A== oo nepexo,111-1T B rnMson KpoHeKflPO Si.'> V + l 'TTt I , r.e. 

CM8Cb CTOHOBYITCH 0/l,HOPOAHO~. 3Tl-1M 06bHCH5l8TC5l OTM848HHbl~ B §2.4 IDOKT, 

4TO T04Kl-1 HO AYl □ rpoMMe COCTOf!Hl-1~ npYI /\ = 00 CKOTblBOIOTCfl HO ropl-130H

TO/lbHbl~ KOTeT. 6011ee roro, Mbl npe/l,CK03b1B08M, 4TO no1101KeHY15l, KOTOpbte 

3 □ Hl-1M □ toT 3m T04Kl-1 npYI A = c:,c onpe11e11HtoTCH BblP01KeH11eM B = 

= ( Y + lml)/71,. AH0/1113 111-1orpOMM COCT051Hl-1~ nO/l,TBBPIK/l,OBT 3TO npe/l,CK0-

30Hl-1e. nose/l,eHYIB "crp □ HHO~ T04KYI" 06b5lCH5l8TC5l TeM, 4TO npYI e = 0 

Kp □ ~He H80/l,HOPO/l,HOe COCTOH~l-18 CK04KOM npeo6po3yercH B 0/l,HOpO/l,HOe 

COCTOflHYIB (§2.1). TOKl-1M o6p □ 30M, HO /l,Yl □ rpOMMe COCTOHHl-1~ Mbl Bl-1/l,YIM 

"cTp □ HHYIO" T04KY /ll-1Wb HO "nopore" 0/l,HOPO/l,HOCTYI. noHHTeH TOKIKe /l,pyro~ 

3IDIDBKT: B 111060M K/lOCTepe C IDl-1KCl-1POBOHHblM Tn eCTb T04KO, KOTOpOSl 

np1-1 /\ --'t 00 CTpeMl-1TCfl K Hl11KHeMy yrny_ /l,YIOrpOMMbl COCTOHHY1t1. 3TO T04-

KO c V::: 11. - Im\. AnH cwep1-14ecKo~ ocuY11111HTOPHo~ K011bueo6po3Ho~ 

cMec1-1 1,13 l\Yllll-1HAPY14eCKl-1X cocTOHHYI~ \iv'(oo) == b v, 1. -1'1111 . Tor 110, 

c y4eToM Toro, 4To B = V/cn-/ml)::. ( L-1m1)/(n-tml)CTOHOBl-1TCH 

nOHffTHblM, 4TO see CMec11 C /_-= l'Jn\ o6po3y!OT K/lOCTep, KOTOPbl~ np1-1 

I\ ~ c,<:i ABl-1lKeTCfl B sepxHYlt1 yron TpeyrO/lbHYIKO HeO/l,HOPOAHOCTl-1. 

B §2.6 POCCMOTpeH sonpoc 06 OTHOCYITe/lbHblX Koppe/lfll\YlflX npYl3HOKOB 

HO npYIMepe ABYXKOMnOHeHTHO~ CMBCYI. noK030HO, 4TO /l,BYXKOMnOHeHTHOt1 

CMeCl-1 COOTBBTCTBYIOT /l,Be YIHK/11031-18Hble IDYHKl\YIYI BblXO/l,O 1-1 48Tbtpe YIHK/1103YIB

Hbl8 WYHKl\l-1YI Yl3B/le4eHYlfl. 8 COOTBeTCTBYIYI C 3TYIM B TOHO~ CMeCYI Y40CTBYIOT 

48Tbtpe T1-1no npoueccos CMeWYIBOHYlfl, 1-13 KOTOpbtX ABO OTBBTCTBSHHbl 30 HBO/l,

HOPO/IHOCTb CMBCYI r.o KOIK/l,OMY Yl3 npl-13HOKOB, 0 /l,BO APYrl-1X - 30 OTHOCYI

TB/lbHble KOPP8115!l\YIYI. 8B8/l,BH KPYITBPYI~ OTHOCYITB/lbHblX KOPPBllfll\YI~ 

i.tK-;:::. ~ ['tll(Bll) - t.d8i<)]ol./31l (9 ) 

Al'-. 

3/l,BCb L -4= I<. , a '6,1. ( /3"-) ecTb l-1HKl1103YIBHOH IYHKUYIH BblXOAO no 

K -My np1-13H □ Ky. il>yHKl\Ylff E i ( B,() onpe11enHeTc11 Bblpo111eHY1eM 

f.l (13,() -- ~i(J3K) OK { s~) 
fh 

YI H03blBOeTCH IDYHKt1Y1e~ conyrcrny10111ero Yl3B/le4eHYl5l. 4epe3 Bl ( 81<) 
o6o3H04BHO CPB/\Hfffl KOHl\BHTPOl\Hfl l -ro npYl3HOKO B no11cMecY1 c IHKCYI-
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POBOHHblM 3H04eHL'1eM KOHUeHTPOUL'1L'1 BTOporo npL'13HOKO. 06nOCTb l:,,.K - 3TO 

o6nOCTb, B KOTOpoA nOAL'1HTerponbHOe BblPOMeHL'le B (9) nonomHTenbHO. TOKL'1M 

o6p030M CBOACTBO HeOAHOPOAHOCTL'1 CMeCL'1 onpeAensilOTCSl MOTPL'1UeA HeOAHOPOA

HOCTL'1 t l 1<. , 0 KOTOpoA rOBOPL'lnOCb B H040ne HOmero L'13nomeHL'1Sl. ·B 

AL'1CCepTOUL'1L'1 AOK030HO HepoBeHCTBO O ~ !.i.1( ~ ~ i. • Aonee, 

BBOAL'1TCSl noHHTL'le o He30BL'1CL'1MOCTL'1 npL'13HOKOB B N - OM noKoneHL'1L'1 L'1 4e

pe3 Hero ~OpMynL'lpyeTCSl YTBePmAeHL'le O TOM, 4TO 06con10THOSl He30BL'1CL'1MOCTb 

npL'13HOKOB npeACTOBL'1MO KOK 6eCKOHe4HOSl nocneAOBOTenbHOCTb 3TOOOB, B 

KOMAOM L'13 KOTOPblX peanL'13yeTCSl OTHOCL'1TenbHOSl He30BL'1CL'1MOCTb B COOTBeTCT

BytomeM noKoneHL'1L'1. 

B TPETbE~ r~ABE peweH PHA BonpocoB, CBH30HHhlX c KynoHoBcKoA aHo

MOnL'leA B OAHOMepbe, T.e. C ABYXKpOTHblM BblpOmAeHL'leM AL'1CKpeTHoro cneKT

pa B OAHOMepHOM OTOMe BOAOPOAO (o603H040eTCSl 4epe3 H1 , onpeAensieTCff 

noTeHUL'l □ noM 1.L = - J../l'XI ) . OrnomeHL'le KynoHOBCKoA OHOMOnL'1L'1 

K ~OPMOnL'13MY HeOAHOPOAHOCTL'1 06bffCHAeTCSl TeM, 4TO BCSlKOA KBOHTOBOA 

CL'1CTeMe C ABYXKPOTHO BblpOmAeHHblM 3HepreTL'14eCHL'1M cneKTPOM MOmeT 6b1Tb 

conOCTOBneHO KBOHTOBOSl CMeCb, HOXOAsimaHCSl B KPOAHe HeOAHOPOAHOM 

COCTOSlHL'1L'1: 

"'-Pe = 0. ~E,S-1 + _g ~E-,'9.. ( 10) 

3AeCb \ - 3TO H06nlOAOeMOSl, ~L'1KCL'1PY10ma11 ~OKT BblpOmAeHL'1Sl' -S-1 L'1 

~~ - ee co6CTBeHHble 3H04eHL'1Sl. KpaAHSlSl HeOAHOPOAHOCTb CMeCL'1 BblSlB-

n!leTCSl nocne nepeXOAO OT H06nlOAOeMoA -s K HOHUeHTPOUL'1L'1 13 =-
= (£-S1)l-S-~ -%1} 

B §3.1 B POMKOX MOAenL'1 CL'1HfYnllPHOro OCUL'lnn!ITOpO BblHBneH cueHa-. 

pL'1A o6pa30BOHL'1!1 OHOMOnbHblX AnH OAHOMepbSl ABYXKpOTHO BblpOmAeHHblX YPOB

HeA 3HeprL'1L'1. B §3.2 L'1CCneAyeTC!I BOnpoc O A060B04HOM L'1HTerpone ABL'1Me

HL'1Sl, OTBeTCTBeHHOM 30 CMeCL'1 TL'100 (10) B KBOHTOBOM OAHOMepbe (B KOH-; 

TeKcTe ~opMyn1,1 (9) pe4b L'1AeT o Ho6ntoAaeMoA % ). Bhl!ICHeHo, 4TO Ta

KOBblM !IBnHeTC!I 3HOK KOOPAL'1HOTbl 'X, L'1 4TO S ~'11. X, COXPOHSleTCSl L'1 

AMI H1 , ecnL'1 B noTeHUL'lone 'U. = -d,./l'XI C4L'1TOTb T04KY X. = 0 
"BblKonoToA". B §3.3 pa306paH Bonpoc 06 L'1HTerpane ABL'1meHL'1H ~ B H1 
B npeAnOnomeHL'1L'1, 4TO T04KO::C = 0 He BblKOnOTO. noK030HO, 4TO 

A ~ts~n:x:(p2 -2E) 

"' 
OnepaTop A o6pamaeTCH B 

TOHL'10HO H1 (30 L'1CKnl04eHL'1eM 

E 0 = - oo ). 

s~ n X. HO co6CTBeHHblX ~YHKUL'1SlX rOML'lnb

BOnHOBOA ~yHKUL'1L'1 OCHOBHOro COCTO~HL'1Sl 

B §3.4 npoBeAeHO npoBepKO pe3ynbTOTOB, OTHOCHmL'1XCSl K L'1MnynbCHOMY 

10 

I,·, 
' 

npeACTOBneHL'llO C nOMOmblO npsiMoro Bb14L'1CneHL'1Sl ¢ypbe-o6pa30B BOnHOBblX 

~YHKUL'1A L'1 CPOBHeHMSl nony4eHHblX TOKL'1M o6pa30M OTBeTOB C pe3ynbTOTOML'1, 

YCTOHOBneHHblML'1 paHee He30BMCMMO OT HOC B KOOPAMHOTHOM npeACTOBneHML'1. 

- B §3.5 AOK030HO, 4TO H1 SlBnHeTCSl cynepCL'1MMeTpL'14HOA CMCTeMoA. 0 B03-

MOMHOCTM cynepCL'1MMeTpMM H1 roBOPL'1T ABYXKPOTHOe BblpOmAeHL'le era cneKT

pa, '4TO He P03 OTMe4onOCb M APYrMMM MCCneAOBOTenSlML'1. 0AHOKO, HOnM4Me 

noAeHMSl HO ueHTp B H1 nMmono B03MOMHOCTM 06bl4HblML'1 MeTOAOML'1 BBeCTM 

cyneponre6py M noTOMy Bonpoc O cynepCMMMeTpL'lM H1 OCTOBOnC!I nMIDb He

AOK030HHOA AOrOAKO~. npeAnomeHHOe B AMCCepTOUMM peweHMe OCHOBOHO HO 

MAee O nepeXOAe K MMnynbCHOMY npeACTOBneHMIO M AOnbHeAmeMy npoeuMPOBO

HMIO P-OCM HO eAMHM4HYIO OKpymHOCTb. B pe3ynbTOTe scero 3Toro 30A040 
-1 

o H 1 n epex DAM T B 30AO 4 y o nnoc HOM poro rope, npM 4eM f. n =- (-2. Ert) = 

n:Z. , rAe n = o, 1, 2, ••. , o E-n. " E'Y'l.. - ypoBHL'1 aHeprMM 

pororopo M H1 toOTBBTCTBBHHO. TOKMM 06po30M, YPOBHIO E
0 

= - 00 

COOTBeTCTByeT yposeHb Co ~ 0 L'1 TeM COMblM YCTPOHSlBTCSl npenSlTCTBMe, 

0 KOTOPOM rosopMnOCb Bblme. Anre6po cynepCL'1MMeTpL'1M peonL'13YBTCSl B 

P-npocTpOHC~Be (T.e. KOK M CMMMBTPMSl 0(2), cynepCMMMeTpMSl H1 SlBnSleT

CSl CKPblTO~) 30PSlAOBblML'1 onepoTOPOMM 

Q = ( 1 - ~)(-i. "o lf) Q + = ( 1 + f'))(-i. 0 ~) 

r AB p> - no onepoTop L'1HBepCL'1L'1 yr no lf ~ - 'f 
c onepoTopoM o lf . 

B §3.6 L'1CcneAOBOHbl oco6eHHOCTL'1 KB03MKnOCCL'1KM 

.· CL'1HrynsipHoCTblO noreHuMono U = -cJ.. I I xi . npHMoe 

, OHTMKOMMYTMpytomM~ 

H1, nopomAOBMhlB 

npMMBHeHMB KB03M-

KnOCCM4eCKoro npOBMno KBOHTOBOHMSl npMBOAL'1T K YPOBHSlM 3HeprL'1M, KOTOpble 

B 48Tblpe po3o npeBblWOIOT pe3ynbTOT T04HOA TeOpML'1. 3TOT pe3ynbTOT 61,1n 

nony48H AO HOC M eMy 6blnO npMnL'1COHO cneAYtomee o60CHOBOHL'18: L'130nSlUMSl 

o6nocreA :x:: 7 0 M :x:: ~ 0 npMBOAL'1T K COKpomeHMIO P03MepOB H1 B 

ABO po3o, 4TO, B CBOIO 04epeAb. 03H040eT yBenM4eHMe MOAynH I E'Y\.\ 
B 4eTblpe P030. npMBeAeHHOe o6oCHOBOHMe HeCOCTOSlTBnbHO, T.K. BCB 3TO 

OBTOMOTM4eCKL'1 AOnmHO 6b1Tb Y4TeHO MB T04HOA TeopML'1. PeweHL'le npo6n8Mbl 

B TOM, 4TO KOK cneAyeT L'13 COOTHOWBHMSl 

11'2{ 1- 3/'2. i;;, =IXI- 2(1-/:x:IIEl)J 

(rAe A - Ae-6poAneBCKOH AnMHO BOnHw 40CTMUhl), KB03MKnocCM4eCKOe 

npM6nMmBHMe HopywoeTCA He ronbKO B T04KOX nosopoAO X = : I Ei-1, HO 

MB T04K8 X = o. 3oMe48HHbl~ ipOKT MeHHeT ycnOBL'le KBOHTOBOHL'1Sl: BMBCTO 

OAHOro ycnOBMSl B03HL'1KOIOT ABO (B COOTBeTCTBML'1 C ABYXKPOTHOA BblPOfflAeH

HOCTblO) ycnOBMSl. ,3ipipeKrnBHO 3TO npL'1BOAMT K 30MeHe 'Tl ~ 2. n B nony-
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48HHOM AO HOC KB03MKnOCCM48CKOM pe3ynbT □ Te En 
K BOCCTOHOBneHMID pe3ynbTOTO T04HO~ TeOpMM. 

_Lf/'J.-n:, T.e. 

B 3AKRfil4EH~~ clopMynMposoHM ocHOBHMe pe3ynbTOTM AMccepTOUMM. 

HA 3Am~TY BWHOCRTCR cneAYIDmMe M3 HMX: ~ 

1. npeAnomeH KP~TepMn, KOnM48CTB8HHO OU8HMBOIDmMn Mepy H80AHOPOA

HOCTM CM8CM. 
2. BB8A8HO AMOrpOMMO COCTOHHMn, 003BOnHIDmoH npOBOAMTb CPOBH8HMe 

CMecen M, cneAOBOTenbHO, MX KnoccMIMKOUMID M TpOKTOBOTb CM8Cb KOK 8AM

HMn CTOTMCTM48CKMn 06beKT. 
3. ClopMynMPOBOHO M peweHO 30ft040 06 OTHOCMTenbHUX KOppenHUMHX 

npM3HOKOB B CMeCM. 
4. nocTpoeHO. MOAenb MOH03HepreTM48CKMX KB □ HTOBMX CMecen B KOnb

ueo6p03HMX OOT8HUMOnox KynoHOBCKOro M OCUMnnHTOPHOro TMOO. 
5. C noMombID AMorpoMMM COCTOHHMn BMHBneHM HeKOTOpMe leHOM8HOno

rM48CKMe 30KOHOMepHOCTM, xopOKTepHue AnH KBOHTOBUX KOnbueo6p03HMX 

CMecen M HOnAeHO MX 06bHCH8HMe. 
6. noK030HO, 4TO IOKT KPO~Hen H80AHOPOAHOCTM CM8CM, MHAYUMpyeMon 

OAHOMepHMM OTOMOM BOAOPOAO, npMBOAMT K TP8M He06U4HMM cneACTBMHM: 
HOnM4MID A060B04HOro MHTerpono ABMmeHMH, csoncTBY cynepCMMM8TPMM M 
MOAMIMKOUMM KB03MKnOCCM48CKoro npM6nMmeHMH. 

PE3YRbTATY 4~CCEPTAU~~ onY6R~KOBAHW B CRE4Yfilm~x PA60TAX: 

1. B.RyueHKO, ~.nyueHKO, B.Tep-AHTOHHH. KpMT8PM~ H80AHOPOAHOCTM 
OAHOMepHMX CTOTMCTM48CKMX CMCTeM. noKnOAM AH ApM.CCP, TOM 74, 213-216, 

1982. 

2. B.RyueHKO, ~.nyueHKO, B.Tep-AHTOHHH. KpMTepMn OTHOCMTenbHUX 
KOppenHUMn npM3HOKOB BO MHOrOMepHUX CTOTMCTM48CKMX CMCT8MOX. noKnOAM 

AH ApM.CCP, TOM 76, 133-136, 1983. 

3. ~.nyueHKO, n.MOpAOHH, r.norOCHH, A.CMCOKffH, B.Tep-AHTOHHH. 

K cneKTPOCKOOMM OAHOMepHoro OTOMO BOAOPOAO. O~R~, P2-87-910, 1987. 
4. A.CMCOKffH, ~.RyueHKO, R.MOPAOHH, r.norOCffH. 06o6meHM8 Mem6o-

3MCHOro OCUMnnHTOpHoro po3nomeHMH "UMnMHAP-Clepo" B none KOnbueo6po3-

HOro noTeHUMono. O~R~, P2-89-814, 1989. 
5. A.CMCOKHH, B.Tep-AHTOHHH, r.norOCHH, ~.RyU8HKO. 0AHOMepHun· 

OTOM BOAOPOAO B KB03MKnOCCM48CKOM npM6nMmeHMM. O~R~, P2-89-160, 1989. 

6, A,N,Sissakian, I,V,Lutsenko, G,S.Pogosyan, V,M,Ter-Antonyan, 

Three views of the problem of degeneration in the one-dimensional 

quantum mechanics, 5th International Symposium on Selected Topics in 

Statistical Mechanics, World Scientific, Singapore, 1990, 

12 

r 
1· 

7. I.Lutsenko, L.Mardoyan, G,Pogosyan, A,Sissakian, V,Ter-Antonyan, 

Non-Relativistic Coulomb Problem in One-Dimensional Quantum Mechanics, 

J,Phys, A22, 2739-2749, 1989, 

8. ~.RyUeHKO, r.noroCHH, A.CMCOKHH, B.Tep-AHTOHHH. ATOM BOAOPOAO 
B ponM MHAMKOTOPO CKpMTon CMMMeTpMM KOnbueo6p03Horo noTeHUMOno. 

TM, 83, 419-427, 1990. 
9. ~.nyueHKO, B.Tep-AHTOHHH. HeOAHOPOAHOCTb KnOCCM48CKMX M KBOH

TOBUX CMecen. 06moH KOHU80UMH. O~R~, P2-90-109, 1990. 
10. A,Sissakian, V,Ter-Antonyan, G,Pogosyan, I,Lutsenko, 

Supersymmetry of a One-Dimensional Hydrogen Atom. Phys, Lett. llQ, 
247-249, 1990, 

PyKonHCb nocTynHna B H3AaTeflbCKHH OTAefl 

3 H~HR 1991 roAa, 

13 


