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I. 06~aH xapaKTBpHCTruta pa60T11 

B ,ltHCC8pT81.U1H paapa60T8H M8TO,lt qffCH8HHOro pam8HHH aa,itaq H8 

C06CTB8HHU0 aaaqefil!H ,ltnH CHCT0Y ,ltH!pql8p6HI.U18llJ;!WX H HHTerpo,itH!pql8-

P8HI\H8llbHUX yp8BH8HHil, B03HHK8D~ npu HCCll0,ltOB8HHH B P8YK8X 

KB8HTOBOH M8X8HHKH mupoKoro Kpyra npo6new T80P8THqecKoH ~H3HKH. 

Ilpe,itCT8BllH81Wtt M0TO.it, 8ipql6KTHBHO yqHTl1B8D~Htt oco6eHHOCTH paaaoo6-

p88HWC ~auqecKHX npo6neu, noaBonaeT a.itunoo6paaHo pamaTI, .itna 

KB8HTOBOU8X8HHqecKHX CHCT0M 38,itaqy H8 CBH38HHN8 COCTOHHHH H 38,lt8-

qy pacceaHHH B o6n8CTH B0~0CTB0HHNX anaqeaun 8HeprHH. 

AKTyamHOCTJ; npooneMH 

PemeHH0 38,itaq H8 C06CTB6HHH6 aHaqefillH - 0.itH8 H3 B8ZHettmHX 
npoGneu, K KOTopon npHBO,ltHT HCCll0,ltOB8HHH B paanHqfll:lX paa,itenax 

U8T0M8THqecKott H TeopeTuqecKott ~H3HKH, Hanpuuep, B KBSHTOBOH M0-

X8HHK0, KB8HTOBOtt T00pHH nona, M6308TOMHOil ~H3HK8, KB8HTOBOH XH-· 
UHH, TeopHH H,ltpa. IlOHBll6HH0 aa,itaq, paccuaTpHB881WX B ,ltHCC8pT8UHH, 

CBH38HO C HCCll8'AOB8HH6M KB8HTOBOM6X8HHqecKHX CHCTeu, OTIHCNB86MHX 
ypaBH6HH0M IDpe,itHHrepa H TIO,it06HNMH euy ypaBH0HHHYH. Ilonaoe uccne
,ltOB8HH8 38'A8q 8TOro Knacca C TIOMO~hD 8H8JIHTHqecKHX H KaqeCTB0HHl1X 
M8TO,ltOB B03MOEHO num:i; B HCKllD'lll!T6HJ;HblX cnyqaax. Hepe,itKO ua-aa 
cnoxHOCTH U8T0M8THqecKOll TIOCT8HOBKH 88,itaq 0'AHHCTB6HHO B03YOUHM 

HBHH8TCH HX qucneHHOe pemeHHe. IlpH aTOY C03'A8HH6 OOOCHOB8HHOrO H 

aqxpeKTHBHoro anropHTU8 qucneHHoro peweHHH llOCT8Bll0HHOH 38,itaqH, 

ooecne'lll!B8D~ero HeOGXO,ltHMYD TOqfiOCTJ; peaynoT8TOB, Hero peanH88-
UHH H8 aneKTPOHHOI BHqHCllHT0HhHOn M8WHH8 (SBM) 8KBHB8H0HTHH, B 

onpe,iteneHHOM CMHCne, ee TIOHHOMY pemeHHD. 
CoBp8M6HHl10 npo6neu11 T00P0THqecKott WH3HKH npe,it~HBnHDT Il0Bll

W0HHl10 Tpe60B8HHH K M6TO,lt8M RX 'lll!Cll6HHOro auanuaa. Oco6yD cnox
HOCTJ; npe,ltCT8BllHDT cneKTP8llJ;HI,l0 38,itaqH, B KOTOPHX pemeHH0 HBna-

6TCH cy~eCTB6HHO H00,ltHHCTB0HHHM H Tpe6yeTCH o6ecneqHTJ; BN.iteneHHe 
H3 W!OX0CTB8 Heo6XO,ltHMOrO pemeHHH. MHOrO'lll!Cll6HHl18 TIO,ltXO,ltll K npH-

6nHX8HHOYY pemeHHD 38,itaq ,ltllH YP8BH8HHH IDpe,ltHHrepa, pa3BHTN6 B 
paanHqHl,l)C paa.itenax TeopeTHqecKott WH3HKH, B OOllhWHHCTBe CBOeM HO
CRT qacTIU,ltt xapaKTep H npe,ltH83HaqeHH AHH peweHHH yaKO Cil8U}f8lll:,HlilX 
88,itaq. IloaTowy oco6eHHO 8KTY8llJ;HOtt HBnH0TCH npo6neua paapa60TKH 
0,ltHHOro 'lll!Cll6HHOrO Y6TO,lt8 pemeHHH CHHrynapHOH 38,itaqu illTypua-

O~'l',i'!}mHCll:J:.J!i Ul!Gt-myT 
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RHyBHJIJIH AM CHCT6M AH!W}8p8HIUISJiblillX H HHT8rpOAHtM/epeHIU18JibliblX 
ypaBH8HHfi. CYIIi8CTB8HHO npa 8TOM, qTOObl M8TOA OhlJI npHU8HHM K 38-
ASqau C A8lI1,HOA8HCTBYKllllHMH 3g/g/8KTHBHhlMH noTeHUH8ll8MH, 38A8HHhlMH 
qacJieHHO. BSllHO T8Kllt8, qTOO!i OH Ohlll YCTOfi'llHB KBK npH Bliq.11cneHHH 
ypOBHefi 8HeprHll c.na.6oc:aa:3aHHWC CHCTeM, T8K H npa pemeHHH 38A8qH 
pacceHHHH npH USllhlX SHeprHHX CTOlIKHOB8HIDI. 

PsOOThl, nono:a:eHH.ble B OCHOBY pe4/epHpyeMOH AHCCepTSUHH, BhlilOJI
H81ill B COOTB8TCTBHH C npo6JieMHO-T8MSTHqecKHM Illl8HOM Hayqao-accne
AOB8T8llbCKHX paooT Ollil*· 

UelIIit H aaAatm Hccne'AOBaHBtt 

Uellb HCCll8'AOB8HHfi, llP8'ACTSBJI8HHhlX B 'AHCCepT8IU!H, COCTOHT B 
paspaooTKe 'llHCll8HHOro ueTOAS pemeHHH CHHrylIHPHOfi 38'A8qH lliTypua
RHyBHlllIH AM CHCT8M 'AH4/4/epeunHBllhlillX H HHTerpO'Allqlg/BpeHnHallblillX 
ypSBHeHHfi, npe'AHBSHsqenHoro 'AJIH 'pemeHHH mapoKoro Kpyra 3SAaq 
TeopeTHqecKOH g/H3HKH, CBH38HHhlX C U830MOlleKyJIHpHhlMH nponeccaMH, 
TBOpHefi H'AP8 H COCT8BHhlMH MOA8lIHMH aneU8HT8pH!iX qaCTHn. 

nna CHCT8W:I ,llRg/g/8peHnH8llbHhlX ypSBH6HHfi 

2 ~ d 
[!:L.. +2M£ _ L(L+t21-l_(!?.)-l[v:.(R)+Q. (R)'dR]-[_(Rµ1.I) 
dR' R2 JJi. J=.t. ~ ':I JJJ :, 

rAe M > 0 - StM/6KTHBHSH uacca as'AaqH, s L = O,I,2, ••• - op
OHTSllbHhlfi UOK8HT COCTOJUIHH KB8HTOBOK8X8HHqecxott CHCTBMN, uccne
AY8U8H sa'Aaqa cocToH B HSXOlE.ltBHHH sHaqemdt aHeprHH E H cooT
BeTCTBYKllIUrlX HM neTpHBHsnuhlx BOJIHOBJU 4/YHKnHtt JCl ( R) , orpa
HHqeHHhlx HS nonyocH 0~ 7?< 00 H YltOBll6TBOPHKllIUrlX CHCTeue (I) H 
YClIOBH!l perylIHpHOCTH 

-1".(0)= 0 Fe. • (2) 

IlpH noBeAeHHH noTeunHaJioB , l{; ( R)~ Q,j (R ), ooecneqaBa
KllllHX CYIIi8CTBOBSHH8 TSKHX peme!lllfi, B KBBHTOBOfi K8XSHHK8 paccKBTPH
B8KlTCH AB8 OCHOBH!i8 SSAaqa: 88Aaqs Ha CBHS8HH!i8 COCTOHHHH H 3SAS
qa pacceHHHH. 

B sa.1tne HS CBHSSHHNe cocTOHHHH, npa E < 0 , orpaHaqea
Hhle H8TPHBH8llhHhl8 pemeHHH 3S'A8lffl (I)-(2) CYlll8CTBYllT TOJihKO npa 
AHCKpe TlillX sHa qeHHHX E (v-) ( 'lJ' = O, I, 2, ••• ) , K8EAOKY HS Ko-

2 

j 

TOpwc COOTB8TCTBY8T B8KTOp BOJIHOBliX qiyHKUHfi y(?r)(R) C 3KC
IlOH8HnH8lIDHO y6hlB8Klll!8fi SCHIUITOTHKOfi npa l?, - 00 

.fi CR) r-v etp (- oec: le), (3d) 

[ J-1/2 
rAe 'de,:= -V:c: (00)-2ME . 

B ssAsqe pacceaHHH, npH E >.O , HCKOK!ie pemeHHH CYlll8CT
BYllT AlIH Bcex SHaqeHHfi E . B .If" -KSHSllbHOfi SS'Aaqe pscceHHHH 
C ~ ( ::S ~ .J'V) OTKPhlTliMH K8HSJI8MH, KOrAa , 

a~~ coo)< 2ME < l(+.t,:5-1-.t C 00
),, 

IlOlIHliit H800p BOJIHOBblX qiyHKUHtt B OTKpblTh!X KSHSlISX ({. =I,2, • ••, j) 
uueeT OCIU!JilIHPYlllllYlll scHMnTOTHKY npu R- 00 

(V) 
, (~) ) . (k --0 L:rr c:" ) 
Yi (R ~ ~li?,, in - z +oi v=t~2, ... , -;S (3c) J-, , :, 

r,1te /_ il "1/2. (>JJ ~ ) ~ 9e Q-- ) 
~ = [2ME - 1ft (c::,o)J ,, q' = O.v (E ~v + ~ (1.- 0iv , 

H aKcnoueHIU!Sn:r.uo y6HBBillllYlll ( 3d) B ssKpliTliX Ka Ha nsx ( i = 3+ t, ... :,rf). 
0AHHU HS 00~8KTOB HsyqeHHH B 3S'Asqe ~CC8HHHH HBJIHCTCH 4/YHKnHo
HBJibHBH 38BHCHMOCTb was1,1 pscceHHHH l)p CE) OT aueprHH £ • 

YqeT H8lIOKSlII>HhlX B3SHllO'A6MC~BHit B KB8HTOBO-U8XSHHqecKoi 
CHCTeMe npHBO,llRT K paccuoTp8HH!l SSASqH HS CBH8SHHli8 c.oCTOHHHH H 
8S.7tsqu pSCCBHHHH AlIH CHCT8U HHTerpO'AHWqJ8PBHIU!8lII>HliX ypSBH8HHit 

J1 pc 

r;;-A(EJJ/R)~?; [ Kq CR)f; (R )+J 1i} (R,R¾ Cl?JdR]=Q<4 J 

B ~HccepTSUHH psaps60TSH 8'AHHlia IlOAXO'A K qucxeHHOMY pemeHHll 
BTHX SSAS_q HS OCHOBe HenpepliBHOro SHSnors U8TO~S HblOTOHS. ;a:xa 
BTOro OblJIO H806XO'AHUO: 

I. Paaps60TSTb OOlllHi IlOAXOA K npHOlIHEBHHOfi IlOCTSHOBKe 38'AS~ 
HenpepliBHOro H 'AHCKPBTHoro Cil6KTPS KSK 38'ASIW Ha COOCTB6Hlill8 3H8-
qeHHH. B aToff nocTSHOBKe acHMnTOTHqecKHe ycnoBHH (3d), (3c) 
snnpOKCllltHPYllTCH YCJIOBHHUH BH,1t8 

[di,(E.R)~ +:h. (EJ<)]j{. CR)= 0 (3) 

B AOCTSToqao Y'ABJieHHoa Towe R=: Rm.ax:;::,--;::::,- j_. 
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2. CqiopuynHpOB8TD nepeiracneHHNe 38).lSqH 8;t.lHH006paaHO B BH;t.18 
H8.nllHettuoro q\YHKJ.U!OHa.nDHOro YPSBH8llllli 

ro{..;/,. v)= (Ay-:J..jf) = O (5) 
J 'd - $ (.Ji,'}f) ,, 

r;t.18 .fl - .nHH8HHNii onepaTop ll ll81l!8CTB8HHOY rimMlepTOBOll npOCTpaH
CTBe t JI. - ;t.1ettCTBllT8Jll>H08 lll'IC.no, S - HOPMHPOBOqHNJt qiyHKUHO
Ha.n. 

licc.ne;t.10B8TD HOKBHDHlie yc.nOBHli CXO;t.lHLIOCTH HenpepNBHOro ausno
ra M8TO;t.l8 HDIOTOH8 

9/(£/C-tJ) j_; =-:1-7C'lECt))7 

o~t<oo., ~=(-2,;y), 
,f{,(O)= $ 0 

(6) 

(?) 

-t * * npH - oo K H30.llHpOBSHHOMY pemeHHIO (Ji, JI ) ypaBHeHHH 
(5) npH yc.nOBHH, ec.nH OHO CYll!8CTByeT. IlpH pem8Hllll qiHaHqeCKHX aa
).lSq T8K8H IlOCT8HOBK8 onpaB;t.18Ha, IlOCKOHDKY B HHX aaqscTylO .llll88T

CH anpnopHaH HHqiOpMBUHH O CYll!8CTBOBSHHH llCKOIWX peweHHtt, cneKT
P8HDHNX xap8KT8PHCTllK8X ncc.ne;t.1yeiwx onepaTopoB, KaqecTB8HHOM no
Be).leHHll BOHHOBNX qiyHKUHtt B 06HBCTH ;t.l8ttCTBHH IlOT8HUH8,110B H HX 

SCHMilTOTHK8. B 60.nDWHHCTBe CYlll8CTBYIOllllfX qHc.neHHliX M8TO;t.lOB 3TB 
anpHOpHali ll!IqlOPMBUHH HCil0.llD3Y8TCli H.lt!WD 'AHii H;t.18HTHq\HKSJ.U!H no.nyqen
HOro MST8M8THqecKoro pemeHHH C OEH).l88MNM qiHaHqecK.lt!M peayHDT8TOY. 

liCil0.llD30B8HH8 3THX ;t.l8HHNX C cauoro Haqa,na BH1li1C.llHT8.nDHOro nponec
ca B KaqeCTB8 nsqa.nDHOro yc.nOBHH (?) MOE8T CYlll8CTB8HHO YCKOpHTD 
no.nyqeane HCKouoro pemeHHH. 

3. OCyll!eCTBHTD 'AlfCKP8THOe npe;t.1CT8B.n8HH8 no napa11eTpy f 
HenpepHBHOro HDIOTOHOBCKoro nponecca (6)-(?) HS OCHOBe M8TO).IS Stt

.nepa H HCC,118).IOBBTD oco6eHHOCTH no,nyqeHHoro HT8P8UHOHHOro nponecca. 

4. Psapa6oTBTD MO;t.1HqiHKB1.U110 HTepannoHHoro nponecca ;t.1.nH onepa
Topa, npe;t.1CT8BHMoro B BH).18 

..It =:Zl + 77 (8) 

ll03BO,lllilOlllYIO pemaTD YilPOll!8HHN8 11 B03l4Ylll8HHN8 11 YPSBH8Hllli ).l,llH HTepa
UHOHHNX nonpsBOK, H HCC,118).IOBBTD yc.nOBHli CXO;t.lHMOCTH 3Toro MO).lHqiH

UHPOB8HHOro nponecca. C IlOMOlllDIO ).l8HHOro nponecca MOEHO 8).lHH006-
paaHO pemaTD 38).lSqH 'AHii CHCT8M ;t.lHqiq\epe~HB.nDHNX H HHTerpO;t.lH:pqie
peHUHS.nDHllX yp8BH8HHtt. 
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naaHNe HCCHSAOBBHHH llP8Aff83H8q8Hli ).l,llli TeopeTHqecKoro 060CHO

B8HHH npe;t.1.nOE8HHoro M8TO;t.18. 

Ilp8KTHqecK08 npW18H8HHe aToro M8TO;t.l8 K pemeHHIO paa.nHqHNx qiH
aHqecKHX aa;t.1aq noTpe6oBa.no paapa6oTKH a.nropHTMOB qnc.neHHoro pewe

HHli qBCTHqffOH 38).lSqH lliTypua-JHyBH,11.nH ;t.lHH CHCT8M (I) H (4). nHli 

aToro 6u.no H806XO;t.lHUO: 
I. 060CHOB8TD B paMKBX HenpepHBHOro SHB.nora ueTO;t.18 HDIOTOH8 

;t.lHCKp8THYIO annpOKCHY8UIDO pemaeYNX 38).lSq C IlOYOll!DIO l48TO;t.18 KOHeqHHX 
paaHOCTett. nnH paCCl48TpW388YOro Kpyra qiHsHqecKHX sa;t.1aq 3TOT no;t.1-

XO).l llOSBO.nH8T H8H6o.nee no.nHO HCil0HD80B8TD qlfC,llOBYIO HHqiOpYBUHIO, 

8CHH IlOT8HUH8.nN yp8BH8HHH 38).l8Hli T86MIUIO, H ycTpSHHTD npo6.neuy 
ll.liX0).18 HS c.1rnry.nHpHott TOqKH R == Q • KpO118 TOro, TeopHH KOHeq

HOp8SHOCTHOH 38).lSqH lliTypua-RHyBH,ll.nH H8H6o.nee no.nHO HCCH8).IOB8H8 B 

H8CTOHll!88 Bp8Yli 6.naro;t.1apa Tpy;t.1811 A.H.THXOHOBa, A.A.CauapcKoro H 

HX yqeHHKOB • 

2. BHilOJIHHTD qHCH8HHH8 HCC,118).IOBBHHH HS 110).18.nHX, 6.nHSKllX K 

peam.HNU 38).lSqau, ToqHOCTH npe;t.1.nOE8HHliX a~ropHTMOB, HayqHTD oco-

6eHHOCTH HX KOHKP8THOH pea.nnsanHH H BOSMOEHN8 nyTH OilTHMHSSJ.U!H. 
IlpH irac.neHHou pemeHHH aa;t.1aq, CBliSBHHHX c 11eao110.neKy,11HpHNMH 

nponecCSMH, COCT8BHNMH YO;t.18JIBMH a.neM8HT8pHNX qaCTHU H T80PH8H 
R).lpa 6N.nH BlillO.nH8HN ;t.18T8,11DHH8 HCC,118).IOBSHHH C U8HDIO: 

I. Paapa6oTaTD ~.nH ;t.1aHHoro Kpyra aa;t.1sq cnoco6u annpoKCHMa
UHH CHHry.nHpHllX sa;t.1aq rpaHHqffNMH 88).lSqaMH HS KOHeqaou HHT8pBs.ne. 

2. ~8TD npoCTH8 a.nropHTUli IlOCTp08HHli Haqa.nDHNX np.116.nHE8HHH 

K HCKOIWM pemeHHliM. 
3. Ilo.nyiraTD ycToiqHBli8 BNqHCHHT6,llDHN8 CX8M.bl pemeHHli sa;t.1sq 

Ha CB~38HHH8 COCTORHHH H 88).laq pacceHHHli ).l,llH 3HaqeHHH 3HeprHH, 
6.nHSKHX K HY,lllO, nyreM COOTB8TCTBYIOlll8rO BN6ops HOPMHpO~OqHoro WYHK

UHOHS,118 ;t.l.nH BO,llHOBNX WYHKUHtt. 

4. Psspa6orsTD a\tlqieKTHBHlie s.nropHTMN H nporpaMMli qnc.neHHoro 
peweHHli KOHKpeTHliX qiHsHqecKHX sa;t.1aq. 

5. OneHHTD TOqHOCTD no.nyqeHHNX pesy.nDT8TOB. 

6. Ilpe;t.1.nOZHTD HOBli8 IlO;t.lXO).lN K pemeHHID KB8HTOBOM8X8HHqecKOH 
aa;t.1aq,11 pacceHHHH. 

qHc.neHH08 pemeHH8 mnpoKoro Kpyra 88).l8Q Teop8TlfqecKOH qiHSHKH 

C IlOMOll!DD paspa60T8HHOro M8TO;t.l8 liB,llH8TCH np8KTHqeCKHM ;t.lOK888TenD
CTBOM ero a\tlqieKTHBHOCTH H YHH1l8pCSllDHOCTH. 
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HayqHaH HOBH8Ha H 8H8tm:MOCTL pa60TN 

IlpeACT8BnH6M8H pa60T8 HBnHeTCH OAHOil H8 nepBNX, B KOTOpon 
paapa60T8H 6AHHNil IlOAXOA K tmcneHHOMY peweHHID OCHOBHNX 3aAaq 
KB8HTOBOil M6X8HHKH: aaAatm H8 CBH88HHNe COCTOHHHH H 38Aaqu pacce
HHHH. 

IlpeAnOE6HHNil M6TOA peweHHH aaAaqu paCC8HHHH KaK 38A8QH Ha 
C06CTB8HHN8 3HaQ8HHH A88T B03MOEHOCTL nonyqaTL HOBN8 ~YHKUHOHanL
HN8 aaBHCHMOCTH AnH napaM8TPOB M8TPHUN paCC8HHHH, KOTopue npeA
CTaBnHDT HHTepec K8K AnH QHCTO T80p8THqecKHX HCCn8AOBaHHil, TaK H 
AllH tmcneHHOro peweHHH KOHKP8THNX ~auqecKHx 38A8Q. 8TOT MeTOA 
HM88T OilP8AeneHHN8 np8HMY~8CTBa nepeA cy~8CTBYD~lilffl B 00060 HHT8-
peCHNX AnH qlH3HKH P830H8HCHhIX o6n8CTHX 8H8prHH, a TaKze B 88'A8Q8X 
pacceHHHH C yqeTOM 88KpuTmc KaHanoB p88KUHil. 

Paapa60T8HHNil B AHCC8pT8UHH o6~Hil nOAXO'A K peweHHD 88A8q 
KB8HTOBOil M8X8HHKH Ha OCHOBe HenpepNBHoro 8Hanora M8TO'A8 HLDTOHa, 
p8CCMOTP8HHOro Bn8J)llNe M.K.raBypHHNM, npeACT8BnHeT HHTepec AnH 
P88BHTHH M8TOAOB H anropHTMOB qucneHHoro peweHHH 38'A8q Ha co6CT
B8HHN8 3HaqeHHH. ~ccneAyeMNe BOnpOCN nocTp08HHH HT6p8UHOHHNX CX8M 
Ha OCHOB8 M6TOA8 annepa AllH AHCKP8THOro npeACTaBneHHH HenpepNBHO
ro HLDTOHOBCKoro npouecca (6)-(7) H HX OilTH.14H88UHH 38 cqeT BN6opa 
wara HHTerpHpOBaHHH H HOpWlpOBOqHoro ~YHKUHOHana B yp8BH6HHH (5) 
OTHOCHTCH K p83BHTHD T80pHH A.A.CaMapcxoro AnH onepaTOpHO-p88HO
CTHNX CX8M B paccMaTpHBaeKOM Knacce 88Aaq (5) ·u HBnHDTCH o6o6~e
HH8M KeTOAa AOnonaeHHOro B8KTOpa, paapa60T8HHOro H.H.KanHTKHHNM. 
IlpeAnOE8HHNe H p88llH30B8HHN8 B pa60T8 HOBU8 BNQHCllHT8nLHN8 CX8MN 
YCToilqHBN AnH 6nH3Ki!X K aynD aaaqeHHH aaeprHH K8K B 38A8qax pac
C8HHHH, T8K H B 38A8qax H8 CBH3aHHN6 COCTOHHHH, qTO B8CLM8 B8EHO 
npH peweHHH PHA8 ~HSHqeCKHX 38A8Q. 

Ilp8ACT8Bll8HHNH B AHCC8pT8UHH M8TOA HBnHeTCH OCHOBOil AnH paa
pa60TKH HOBNX anropHTMOB lll!Cll8HHOrO peweHHH 88'Aaq KBBHTOBOH Mexa
HHKH. B qacTHOCTH, H8 OCHOB8 'A8HHOro M8TO'A8 paapa6aTNB8DTCH HOBU8 
HT8p8UHOHHN8 cxew perueHHH yp8BH8HHH llip8AHHrepa no T80pHH B03My
~8HHH C nocneAOB8T8llLHNM BKnDqeHHeM onepaTopa B03MY~8HHH B XO'A8 
HTepauun. MeTOA o6o6~88TCH HHS 'APYrHe 38A8qH Ha co6CTB8HHN8 8H8-
qeHHH H MOEeT H8ilTH llPHM8H6HH8 B paanHqHNX o6naCTHX ~H8HKH H Tex
HHKH. 
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Ilp8KTHQ6CK8H noneSHOCTL pa60TN 

C llOMO~LD npeAnOZ8HHOro M8TOA8 nonyqeH PHA peaynLT8TOB, HMe
ID~HX C8MOCTOHT8nLHNH ~H3HqecKHH HHTepec. 

Paapa60T8HHNH M6TO'A 6un nonozeH B OCHOBY cxeuu pacqeTOB coc
TOHHHil KB8HTOBOM8X8HHQ6CKOH CHCT8M~ Tpex Ten C KynoHOBCKHM B38HMO
A8HCTBHeM. IlonyqellliN8 peaynLT8TN 'AOK888llH ag)i[)eKTHBHOCTL M8TOAa H 
anropHTMOB, paapa60T8HHNX H8 ero OCHOBe. 

BNQHCll8HN BC8 ypOBHH 8H8prHH COCTOHHHil fl -ueaouoneKyn BO
'AOPOAB, npuqeu H8KOTOpNe peaynLT8TN 6NnH nonyqeHN Bll8PBN8. Co
rnaCHO OU6HK8M, TOQHOCTL BNqHcneHHH COCT8BllH8T 10-5 (~O,IaB), 
H OH8 IlOATB6PE'A8H8 cpaBHeHHeM C peaynLT8T8MH, nonyqeHHNMH APYrH
MH M8TO'AaMH, B TeX cnyqaax, KOr'A8 T8KH8 peaynLT8TN HM8HHCL. 8TO 
ll08BOi'lHHO ycnemHO npoBeCTH pacqeTN YPOBHett aHeprHH cna6o CBH38H
HblX cocTOHHHtt Meaouonexyn ddf<-, u cL-t(!-<-- , KoTopue paHee 6unH 
H0H3B0CTHH. ~nH M830MOn8KYlW c!d(!-,-l- nonyqeHHU8 QHCH8HHU8 pe
aynLT8TN llO~TB8PEA8HN 3KCil6pW48HT8IlLHNUl A0HHNMH. IlpOB8A8HHH8 
pacqeTU ll03BOJllfllH Bll8PBN8 KOnuqeCTB8HHO o6~HCHHTL aKcnepHM8HTN 
no HSMepeHHD CKOpOCTH p830H8HCHoro o6paaOB8HHH ueaoMoneKyndc/r_u,. 

BuqHcneHN BC8 xap8KT8PHCTHKH KB88HCTaUHOH8PHNX COCTOHHHil 

(!A- -ueaouoneKyn BO'AOPOAB• 
B T80pHH fl,llp8 BNQHCH8HH8 C BUCOKOli TOQHOCTLD YPOBHett aHep

rHH H O'AHOqaCTHQHNX BOnHOBNX WYHKUHH CBH38HIINX H KB83HCT0UHOH8p
HUX COCTOHHHtt ,ll0ll0 BOSUOEHOCTL Ha HOBOil OCHOBe llOAOHTH K Hayqe
HHD peaKUHil cpaBa H IlOAXB8T8 H8 fl,llpax B o6naCTH 8KTHHH~OB H peao
H8HCHliX COCTOHHHtt 'A8q>OpKHPOB8HHblX H~ep. 8g)i[)0KTHBHOCTL npeAnOE0H
Horo M8TO'A8 noaBonHna 3HaqHT6llLIIO YTOQHHTL 'AHl})i[)epeHUHBnLHUe ceqe

HHH HeKOTOpblX H'A8PHNX peaKUHtt. 
B COCT8BHOH UOA8nH 'AJIH 9L° -M830HOB C IlOMO~LD paapa60T8HHO

ro M8TO'A8 BnepBli8 6unH nonyqeHN KOnHQ8CTB8HHN8 peaynLT8TN, llOK8~ 
8HB~D~He, qTo 8T8 MOAenL cornacyeTCH C 8KCnepHM8HT8nLHUIW 'A8HHUMH. 

Paapa60T8HHlil8 anropHTMN H nporp81WU ycneruHO HCilOnL80B81IRCL 
B PH'A0 'APYrHX HCCn8AOB8HHtt, npOBO'AHMNX K8K B OWIM, Ta:K H B ,lijlyr.HX 

aayqHNx U8HTpax (llil~ qcAH, llilH E.KH'APHQ C~PD). 
0CHOBHH8 peaynLT8TN HCCll8AOB8HHH no qucneHHOMY peweHHD aa

ASq KB8HTOBOil M8X8HHKH BKnDqeHN B nporpaUM.y no M8T8M8THQ8CKOUY 
npaKTHKYMY cTy~eHTOB Kawe'APN TeopeTHqecKoil M6PHOH WHBHKH ~au
qecKoro ~KynLTeTa MrY. 
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Anpo6aIUta pa6oTl:l 

PeaynoTaTN, BOW8AmHe B AHeeePTaUHD, AOKna,ll.blnanHeo Ha MeEAY
Hapo~OM KOHrpeeee MaTeUaTHKOB (XenoeHHKH, 1978), TpeToeu KOH
rpeeee 6onrapeK.HX UBTeMaTHKOB (BapHa, 1973), MezAyHapOAHl:lX eoBe
~aHH!IX no nporp8W4HPOBaHHD H uaT6M8THqeeKHM M8TOAaM pemeHHH WH3H
qeeKHX aaAaq (~y6Ha, 1973, 1977), Me3AYHapOAHOtt KOHW8P6HUHH no 
WH3HKe BNeoKHX aHeprutt H eTpyKType HApa (CaHTa ~e - Roe Anauoe, 
1975), CoBe~aHHH no HA8PHOil eneKTpOeKOllHH H eTpyKType HAPa (BaKy, 
1976), MexAyHapOAHOM eHMil03Hyue no npo6neuau M880HHOit XHMHH Hue-
80MoneKynapHl:lX nponeecon B ne~eeTne (~y6aa, I977), YIII HIX eeceu
ax eeKUHH YqeHoro eoBeTa OltHH no T60p6THqecKott @H8HK6 (~y6Ha, 
1974, 1975), Ha HayqHl:,!X ee:iwaapax Ra6opaTOpHit Bl:,!qHenHT8llbHOH TeX
HHKH H anToMaTHaanuu H TeopeTHqeeKott WH3HKH 011HH, M~TH, BU AH 
CCCP, HHeTHTYTa fiA8PHl:lX HayK B.KHApHq (BenrpaA, C~PD), illnettnap
eKoro HHeTHTyTa HA8PHl:lX HeeneAOBaHHit (UDpax, illBettnapHH). 

OeHOBHOe eOA6pEaHH8 AHceepT8IUfH OTpaxeHO B 25 ny6nHKaUHHX B 
BHA8 eTaTett B JiIBMHM~, !ST~, fl~, J. Comput. Phys., Nucl. Phys., 
Annals of Phys., AOKllaAOB B TPYAaX M6XAYHapOAHl:lX eone~aHHH H 
KOHW6P6HUHtt, npenpHHTOB H eoo6~8HHit Olliill. 

CTPYKTypa AHeeepTaUHH 

~HeeepTBUHH eoeTOHT H3 BB8A6HHH, nHTH rnan H aaKnDqeaHH, 
eoAep:atHT 25I eTpaHHnY uamHHOnHeHoro T6KeTa, 34 pueyHKa, 42 Ta6-
nan1:,1 H enHeOK nHTepaTyp1:,1 H3 I79 H8HM6HOBaHHtt. 

CornaeHO ewopuynHponaHHl:lM Bl:lW6 BaAaqau npeAeTaBnaewx Heene
AOBaHHtt, M8T6pHan nepBl:lX Tpex rnaB BKnmqaeT o6oeHOBaHHe npeAnara
euoro M8TOAa H OnHe8HHe ero MaTeMBTHqeeKHX H n1:,1quenHT8llbHl:lX oeo-
66HHOeTeit. IY HY rnaBl:l COAepzaT 011HeaHH8 npHnOX6HHli paeeuaTpanae
uoro 11HeneHHOro M6TOAa K peweHHD KOHHpeTHblX wuaHqeeKHX aaAaq. Ha 
oeaone 3THX peaynoT8TOB nonyqea1:,1 o6o6~6HHl:l6 peKOM6HAanHH no npaK
THqeeKoMy npHM6H6HHD M6TOAa H nOATB6PZA8Hl:l ero a®eKTHBHOeTo H 
YHHBepcanoHOeTo. 

Ruq111:,1it BKnaA aBTopa 

ABTOp AHeeepTanHH, pa6oTaH B KonneKTHB8 eoaBTOpon, o6~6AffllH
D~eu eOTPYAHHKOB Ra6opaTOPHH Bl:,!qHenHTenoHOtt T6XHHKH H aBTOMaTH8a
nHH, TeopeTHqeeKoit WHSHKH H HABPHblX npo6neu OHHH, 61:,1n HHHUHaTopou 
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ABHHl:lX HecneAOBaHHit H pyKOBOAHll paapa60TKOit npeAeTaBJIH6MOro que
neHHoro M8TOAa. OH aenoepeAeTB8HHO yqaeTBOBan B peanuaanHH Ha 
SBM paapa60T8HHl:lX anropHTMOB, B U8T8M8THqeeKOH noeT8HOBK8 H 11He
ll8HHOM pemeHHH KOHKP6THl:lX qiHSHqecKHX 88A8q, 8 T8KlE8 B B.Ha.Jil:l8e 
nonyqeHHl:lX peaynoT8TOB. Hu cauoeTOHT6llbHO paapa6oTaHl:l Bee llPHHUH
nHanoHli8 nonpoc1:,1, OTHOCHlllH6CH K AaHHOMY qucneHHOyY M6TOAY Hero 
pe8nH3aIUtH. 

IT. Kp8TK06 COA8JlZ8HH6 AffCC8PT8UHH 

BB8A6HH8 K pewepHpyeuol AffCC6pT8UHH COA8pmiT Kp8TK06 Orutea
HH8 nocTaHoB~H CHHrynapHOit 88~81Ul lliTypua-RHyBHllJIH ~nH eHeTeM AHil>
wepeHUHBnoHl:lX (1) H HHTerpOAH®epeunuanoHl:IX (4) ypaBH6HHit, B08HH
K8D~e« npH HayqeHHH KBaHTOBOY6X8HHqecKHX aa~aq Ha CBH8aHHli6 coc
TOHHHH H pacceHHHH. 060CHOBHB86TeH He06XO;ztHMOeTo paapa60TKH 6AH
Horo queneHHOro M6TOA8 pemeHHH STHX aa~aq H lpOPYYnHPYDTCH oeHOB- · 
Hl:l8 HACH noeTp08HHH T8Koro M6TO'Aa HS oeHOB6 Henpepl:lBHOro auanora 
U6TOA8 HoDTOHa. naHO OllHCaHHe CTpyKTyp1:,1 AHCeepTaUHH H nepeqem, 
oeHOBH!:IX peaynoT8TOB no rnaBau. 

B rnane I 110 HeKoTopblX aa~aqax TeopeTHqeeKoit WHBHKH H ue-ro
'Aax HX qHeneHHoro pemeHHH" COA8P:atHTeH o6aop HaH6onee paenpoeTpa
H6HHl:lX qHeneHHHX ll6TOAOB pemeHHH KB8HTOBOM8XaHHqecKHX 38'Aaq H 
npHB6A6Ha ll0Ap06HaH xapaKT6pHeTHKa M8T6M8THqecKWC noeTBHOBOK WH-
8HqeeKHX aaAaq, HBHHD~Hxea llP8AM8TOM ueeneAOBaHHH B AaHHott AHe
eepTaUHH. HeXOAH Ha Tpe6oBaHHit K Bl:l11HenHT6llbHHU exeuau, Bl:lT6KaJO
~IW H3 enenHWHKH 3THX 38Aaq, H epaBHHT6lloHoro 8H8nH88 H8KOTOpHX 
ey~eeTBYD~HX U6TOAOB peweHHH aa'Aaq KBaHTOBOil M6X8HHKH, ABHO o6o
eHOB8HH6 Bl:l60pa flP6AllOX8HHOro M8TOAa. 

CnouoeTo pemeHHH .;(' -KaaanoHl:lX aa'Aaq o6yenonneHa PH~OM 
oeo68HHOCT8A HX noeT8HOBOK: 

I. 8qxp6KTHBHl:l8 IlOT6H~Hanl:l eHeTe~ (I) H (4) uoryT 61:lTb Aano
HOAeiteTBYD~HMH, qTo npH peanH38IUfH queneHl!liX M6TO'AOB npHBOAHT K 
eHnoHOli aaBHeHMOeTH peweHHH OT ToquoeTH annpoKeHU8nHH aeJWnTOTH
qeeKHX yenoBHit (3d) H (3c ) B AOeTaTo~o YAaneHHOil Toqxe 
R=R. >-> i max 

2. B PHA6 aaAaq H606XOAHUO HeeneAOBaTo AHeKpeTHl:lit H Henpe
PNBHl:lit eneKTPl:l ypaBH8HHtt AJIH Manl:lx aHaqeHHit aaeprHH (B6nH3H rpa
HHUI:,! KOHTHHyyua). Taxaa noeTaHOBKa npHBOAHT K npo6neM6 pemeHHH 
HexoppeKTHliX WYHKIUioaanoHNX ypaBHeHHit. 
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( .fl. -Ak~ Uk== J/ k , 

(U == C '!I 1c, :f k:2 +-1:_ 
k:. f2(J/k,U1=) 

Onpe,11emrn HTepalUIOHHlle nonpaBKH (Uk: H '2-'k , MOlltHO 

HaXOllt,116HH!O C1I6'AYIOlllHX IlpH6llHllt6HHit j\_k:+.t ? y k+J. 

(12) 

nepettTH K 
C nOMOll!l>JO 

qiop1i1yn "!, 

..'.il..h.t = JLk, +7:k (!A-k, 

J/k+.1. == J/k +7:k ?Jk, 
(13) 

nollyqaIOll!HXCH H8 ABYXCllOitHOit npaBoil pa8HOCTHOH annpoKCHManRH npo
H3B o,11amc cft.. ),. C-t) = (U (-t) H i£ y ( i-) = V-Ct), ecnu aa].taTI> 
mar HHTerp11poB8HHH 7:"k • 

~cc:ne)tOBaH Bonpoc O B08MOliHOit noTepe TQqHQCTH npH BliqHCll6HH
HX c IlOMOll!l>IO q>OPMYll (I0)-(13), IlOCKOllI>KY B nepBOM ypaBHeHHH CHC
Te~ (12) BeJ111q.1rna I/ ( .fl. -~lJ-1.. f/ npH .A.J;:,~ J..-"" HeorpaHH
qeHHO BOapaCTaeT. ~OK888HO, Cll6].tyH H)teHM M.R.raBypHHa, qTQ npH 
npaBHlll>HOH opraHH88UHH BUqHClleHHit paCCM8TPHB8eM8H HTepalUIOHHaH 
npone,llypa He npRBO'AHT K noTepe TOWOCTH. 

PaCCMOTpeH HTepanHOHHLlii nponecc C )tOilOllHHT6lll>HOit HOPMHpOB
KOii Ha K8lK,llOM ware a:neMeHTa y k ~ B KOTOpOM .C:Jie)tyIOll!ee· np116:JIHllte
HHe K co6CTBeHHOMY a:neMeHTY no:nyqaeTCH C IlOMOll!I>IO COOTHOWeHHH 

~ -1 
J/ k+.1.. = /I J/ k+J. j) J/ k+.t , (14) 

r].te ;}/1r:+1. aa].taH COOTHOWSHHeM (13). IlOK888HO, qTQ A0Il0:JIHHT6:JII>
H8H HOPMHpOBK8 npHBOAHT K ycKopeHHIO CXOAHMOCTH HTepanHtt. 

B Cllyqae npe].tCT8Bll6HHH onepaTopa .fl B BHA6 cyMMLI (8) npeA
llOllteHa MOAHl}!RKa!U!H HTepaUHOHHOro nponecca, OilHCLIBaeMoro q>Op14Yl18-
MH (I0)-(13), npH KOTOpott BMSCTO nepBoro ypaBHSHHH CHCT6MLI (IO) 
pemaeTCH ypaBHeHHe C 11B08MY11!6HHUM11 onepaTopoM 

(~-4,<:,Vv;..=-[ (A-J..J).;IA: +-zi1J (yk-J1.-.1~ +ftk'J 1e, c1s) 

nollyqaIOll!eecH C IlOMOll!l>IO ABYXCllOitHOit ll6BOit paaHOCTHOit annpOKCHMa

UHH npo~aBOAHOii d~ J' JI {t) . Cq>apJ.lY:nHpoBaHo AOCTaToqHoe 
YCllOBHe CXOAHMOCTH MOAHq>HUHPOB8HHOro HTepanHOHHOro nponecca, KO
Topoe B&nOllHHeTCH, B qacTHOCTH, npH MallOCTH HOPMU onepaTopa d . 
no cpaBHeHHIO c Hop1i1ott onepaTopa dl . IloKaaaHo, qTo yMeHI>meHHe 

ruara ¼,- YJIYllruaeT cxo.IU™OCT1, aToro npouecca. 
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PeayllI>T8TLI 'A8IlllOtt r:naBLI )taIOT xaqeCTBeHHOe npe].tCTaBlleHHe 0 
nponeccax, CBH88HHHX C ,pacnpOCTp8H6HHeM OWHClOK H ycTottqHBOCTI,JO 
B 8llrOpHTMaX, IlOCTpOeHHHX Ha OCHOBe Henpep&BHOro 8Hanora MeTO)t8 
HI>IOTOHa. 8TH HCCll6].tOBaHHH MoryT cnylltHTI, OCHOBOH 'AllH ycoBepmeHCT
BOB8HHH CynteCTBYIOlllHX H paapa60TKH HOBliX 8q>q>6KTHBHHX anropHTMOB. 

B rnaBe ill "AnropHTW qlfClleHHoro pemeHHH 88].taq HS C06CTBeH
HLl6 8HaqeHHH 'Allli AHq>q>epeHu,tSlll>HliX H HHTerpO].tHq>q>epeHUH8lll>HliX ypSB
HeHHH H Bonpoc1,1 HX peS:JIH88Ul4H HS SBM 11 paCCMOTpeHo npHllOllteHHe H8-
:JIOli6HHoro MeTOA8 K q11cneHHOMY pemeHHJO 8S,llaq THil8 lliTypMa-IHyBHllllH 
,llnH CHCTeM (I) H (4). AHCKpeTHOe npe].tCT8Bll6HH6 8Toro MeTOA8 B 
paCCMSTpHBaeMOM Knscce 8S)taq nonyqeHO C IlOMOll!l>IO M6TOA8 9ttlleps, 
)t81lll!ero ,llHCKpeTHYIO annpoKCHM81UIIO HenpepLIBHOro Hl,llTOHOBCKOro npo
neccs no napaMeTpy -f , a TSKJte MeTOAS KOH6qHliX pS8HOCTett H co

OTBeTCTBYDll!HX KBS].tpaTypHHX i· OPMYll, annpoKCHMHPYIOlllHX HS paBHouep-
(A:) R.C.f-) )h(k-)J M(k) HLIX CeTK8X Y81IOB ct), = n =(n-1 /7,=i,2,. . . , 

[Id n · :, :, 
hk='li',,,q:;e/(M-.t)ypaBHeHHH (12), (IS) A1IH.HTepau.1toHHLIX nonpaBoK. 
Bu6op T8K.ltX ceTOK 6Llll o6yCllOBll6H 38].tSHHeM B BH].te Ta6llHU C paBHO
MepHLIM maroM 8q>q>eKTHBHLIX IlOT6HUH81IOB 38].taqa Tpex Ten C KYllOHOB
CKHM B38HMO)teitcTBHeM, AllH pemeHHH KOTOpott nepBOHaqaJII,HO npe].tHa
SHaqaJIHCI, HCC1Ie)tyeu1,1e snropHTMLI, H He HB1IH6TCH npHHUHilH8llI,Hl,IM. 

B pSMK8X HenpepLIBHOro HI>IOTOHOBCKOro nponecca o6ocHOB8HS AHC
KpeTH8H cxeMS pemeHHH 88).tSqH lliTypua-IHyBHll1IH A1IH PSAHS1II>Horo 
ypaBHeHHH lliPBAHHrepa, npH snnpoKCID48UHH KOTopott HCilOllI>8yeTCH 
TpexToqeqHaH paSHOCTHaH cxeua H8 PSBHOMepHOH ceTKe ysnoB cuh 
BToporo nopH,llKa ToqaoCTH OTHOCHTen1,Ho wars h pssaocTHott ceT
KH. CXOAHMOCTI, pemeHHH, nonyqaeuoro C IlOMO~l,10 AHCKpeTnoro npouec
ca, K Toqaouy AOK88SHS npH H68SBHCHMOM CTpeMJieHHH K HYlllO maroB 
no npocTpSHCTBeHHOtt nepeueHHott R. H AOilOllHHTen:r,Houy napaueTpy 
t-. 

06CYJK)t8IOTCH Bonpoc1,1 npaKTHqeCKOtt peanH381UIH noJiyqeHHLIX HTe
PSUHOHHLIX nponeccoB AllH peweHHH HCC1Ie)tyeMHX 88Aaq. IlpHBOAHTCH 
snropHTIJ.bl BL16opa napaueTpa crK , 06ecneqHBaro~.1te Ha npSKTHKe 
YCTOitqlfBYIO CXOAHMOCTI> HTBP!31U1H. B qacTHOCT.H, npe].tnOJKeH anropHTM 
npH6llHJK8HHOro HSxoiAeHHH ansqeHHH ~ , o6ecneqHBSIO~HX MHHHMYM 

HeBH8KH 0c = I) (J'Jh C Et=h,k) I/ Ha KBJKAOM mare. B KaqecTBe npxueps 
npHBO'AlfTCH OilHCSHHe CTPYKTYPLI nporpaMMLI AHH qHClleHHoro peweHHH. 
38).taqx lliTypua-~HYBHnnH, WHPOKO'HCnon1,ayeuoil B HSCTOHll!ee BpeMH 
npH peweHHH p88JIHqJrnx q>H8Hq8CKHX 8a)tsq. 
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I CXOAIDAOCTD H TOqHOCTD paspa60TBHHWC BUtraCnHT6llDHliX cxeu Hn

nECTPHPYDTCH HB npHMepax pemeHHH PBAHBJII,HOro ypaBH6HHH illp6AHH~~pa 
C llOT6HI.UIBH8YH Yopsa H KynoHa. BunonHeHHU8 qHCJillHHU8 HCCH6AOB8HHH 
CXOAHMOCTH HTepanHit, 8 T8KJt8 38BHCHYOCTH ToqHOCTB npH6nHEeHHoro 
pemeHM OT mara h pasHOCTHOH ceTIUd H rpaHHl,ll,I A:mox noATBep
EABET TeopeTaqecKH8 BUBOAlio BOSYOUOCTH paccuaTpHB88YOro qucneHHO
ro Y8TOA8 npoBepHDTCH TBKE8 Ha npHMepe BuqucneHHH xone68T8llDHliX 
ypOBH8it 3Hepr1rn H BOllHOBUX q>yHKI.UII uonexynu BOAOPOA8, B KOTOPOY 
tracneHHU8 peaynDTBTU YOEHO cpaBHHTD C 3KCll8pHll8HT8llDHliMH ,ll8HHUKH, 
H8B8CTHbJMH C BUCOKOI ToqaoCTDDo llpa tracneHHOY pemeHIIH paccuoTpeH
HOI 38ABqH llO,llTB8pJ!tA8HU KBK TeopeTHqecxHe oneHKH TOqHOCTH qacneH
Horo M8TOA8, T8K H npaKTHqecxae peKOU8HA8!.UIB Ami llOCTP08HHH COOT
B8TCTBYElltliX anropHTYOB H nporpao. 

llP8AllOE8HU cnocoou YOAHqlHKBnHH H.OllTHYH8BnHH paspa60T8HHUX 
anropHTYOB, KOTOpue HnnDCTPHPYDTCH HS npuuepax qucneHHoro peweHBH 
PBAHBHDHOro YPBBH6RHH illpeAHHrepa C noTeHnaanou Mopse. 

'lHcneHHO BCCH8AOB8HU BT8P8ItHOHHU8 nponeccu, B KOTOpux ypaB
H8HHH fllH BT8P81.U10HHUX nonpaBOK (I2) annpoKC.IUIHpymca HS C8TK8X 
W1-,(k ~ mar KOTOPWC 38BHCBT OT Houepa BTepaIWH. PaccuoTpenupaa

nHqnue cnocoou Buoopa mara H npoAoneHBH ceToqaux q>YHKIUII 1/h,k. 
~HCll8HHH8·DPHY8pU llOK83UB81l'f, qTO Dpll8H8HB8 TBKOI YOABqJHKBI.UIH 
HT8PBitHOHHOro nponecca, DOA06HOI KOMllll8KCHOI oprBHH88nHH pacqeTa, 
np8AHOE8HHOI H.H.KBllBTIWHUK, A88T CY1Jt8CTB8HH08 coxpa~eHBe cqeTHO
ro Bp8Y8HH. 

"Ha T8X ae npBMepax BUllOIDl8HO qucneHHoe YOA8nBpOB8HH8 YOABq>H-' 
nHpOB8HHOro BT8p8_1UIOHHOro nponecca, B KOTOPOY A2lll H8XOE,ll8HBH HT8-
P8!.UIOHHUX nonpaBOK BCllOllD8Y8TCH nBosuy~eHHoen ypaBH8HH8 (I5), H 
HCCll8AOB8HO BllBHHH8 pasuqHUx ycnoBHI HOpilltpOBKH C06CTB8HHOH 
q>YHKIIHH HS CXOAHKOCTD HTepanHOHHUX nponeccOll. 

llpe,11nOE8HHU8 YOAHq>HICBnHH BUqHCnHT8lloHUX cxeu, npoBepeHHUe 
npa pemeHHH 38,llBtUI C llOT8HnH8llOY, 6nH3KHK K HCll0llD3Y8MUY B PHA8 
q>HSHqecKHX 88ASq, uoryf. CllYEHTo OCHOBOH AnH ,ll8nDH8lmero p88BHTHH 
paCCY8TPHB88YOro Y8TO,ll8. 

llpHB8,ll6HO llOAP06H08 OllHC8HB8 BUqHC.JlllT8JII,HUX cxeu AllH pemeHHH 
88A8q THllB illTypua-HHYBHllnH Allil CHCT8K (I) H (4), acnonDayeuux npH 
pemeHW! PHAB q>HSHqeCKHX 88,llSq. 

rnaBa IY n'lHcneHHoe pemeHHe aa,11aq AHOKpBTHoro cneKTpan co
A8JlUT OIllr1C8RH8 Y8T8Y8THqecxn llOCTBHOBOK H pemeHHH C llOYO~DE pas-

14 

,-,-

~'1 I , 

paooTBHHIIX BUqHCnHT6llDHUX cxeu PHAS SBAaq, OTHOCHIIIHXCH K uesouo
nexyIDipHOH q>HSl!Ke, TeOpHH H;ztpa H KBBHTOBOI Teopua nona, 8 T8l(Jite 
8H8llHS TOqHoCTH nonyqeHHUX pesyJIDT8TOB. STH pesynDTSTU npe;ztCTSB
llHDT CSL\OCTOHTeJIDHliil q>HSHqecKWi HHTepec. HeKOTopue HS HHX nonyqe
HU BnepBue, H C HX llOMO~Dil MOlitHO He TOllDKO o6~HCHHTo 3KCnepHMeH
T8llDHU0 WBKTu, Ho H npe,11cxasaTD HOBue wusHqecxae HBneHHH. 

PBCCM8TpHB88TCH llliCJieHHOe peweHHe .If" -ypOBH8Boro npH6JIHEe
HHH ;ztnH 8,11H868THqecKoro npe;ztCT8BneHHH S8,1181Ilf Tpex Ten C KYllOHOB
CKWI BS8HMOA6ilCTBHeM. PacqeTU 3TOil CHCTeMU npe;ztCTSBllHDT oco6uil 
HHTepec B KBSHTOBOit MeXSHHKe, llOCKOllDKY OHH OTHOCHTCH K IlOTeHUHS
ny B38HMO;zteilCTBHH, cnpaB8,11nHBOCTo H rpaHunu npHMeHHMOCTH KOTOporo 
B BT0.14HOH WHSl!Ke ae BUSUBBDT coutteHHil. 

Ha npHMepe .11BYXYPOBH8BOro npH6llHJit8HHH p8CCM8TpHB8eMon SSAB~ 
q11, CB0,11H~eilca K CHHryJIHpHOH sa,11aqe illTypua-JlHyBHnna ,11JIH CllCTeMU 
(I) npH fi = 2, PBCCMOTP8HU oco6eHHOCTH npLWeH8HHH paapa60T8HHOI 
BuqucnHT6llDHOil cxeuu ,11JIH H8X0~,116HllH YPOBHeil SHeprHH CBHSH (1A.- -
Heaouonexyn B0,1!0po,11a. • 

YToqHeHa acHMnToTHKa (3d) ,11nH BonHoBux WYHKUHI :/i CR) 
AHCKpeTHoro Cll8KTpa, HCX0,11H HS 8CHl4llTOTHKH ,118llDH0,ll8HCTBYil~HX 3q>
W8KTHBHUX noTe11uuaJlOB Vij CR) cacTeMu (I). YToqHeHHBH 
8CHMllTOTHK8 BOllHOBUX WYHRnHil 

-fl, 

_h(E,R)r0exp(-~~)Lain7< 
7 

R~ oo (16) 
n, 

nosBoJIHeT noCTBBHTD rpa11.11qHbJe ycnoBHH (3) B Toqxe R =~max, 
OTHOCHTenDHO 6JIHSKoil K Toqxe R = 0 ,11aze npH BuqucJieHHH· cna-
6ocBaa aH HUx COCTOHIIHil. STa 8CHMUTOTHK8 ucnonDsyeTCH TBK~e H npH 
UOCTpOeHHH HOpMHpOBoqHoro WYHKUHOHana B yp8BH8HHH (5). 

liccne;eyK>TCH pasnHqHue cnoco6u nocTpoeHHH HaqaJIDHIIX npHOJIHlite
HHil K HCKOMUM SHaqeHHHM SHeprHH H BOllHOBNM WYHK[!HHM. B qacTHOCTH, 
B KaqecTBe HaqaJioHUX npH6nHJKeHHit HCllOllDSYK>TCH 8H8llHTHqecKHe peme
HHH ,11na noTeHuuana Mopse, KOTOpuil ,llOCT8TOqHo xopowo annpOKCHMHpy-
8T aqiqieKTHBHble noTeHuuanu p8CCM8TpHBBeMoil sa,11aqH npH Cll81.U18lloHOM 
BU6ope ero napaueTpoB. 

UnH oneHKH Buqucr..HTeJID!WX norpeWHOCTeil HCCne,110BSH8 JBBHCH
L\OCTD peaynDTBTOB OT napaueTpoB h H l?mQX pasHOCTHoil ceTKH, 
8 TSKJite OT qacna qneHOB B BCHMllTOTHqecKOM paSJIOJiteHHH (I6). 

BunOJIHeHHOe cpaBH8HHe pesynDT8TOB C nyqwuw B8pH8UHOHHNMH 
pacqeTBMH IlO,llTBepx,11aeT KOppeKTHOCTD 8AH868THqeCKHX BUqHcneHHil. B 
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cnyqae B080YJ!tAeHHHX COCTOHHHH wesowoneKyJI, AIDI KOTopi.x COOTB8T
CTBYDU!He B8PH8IU10HHU8 pacqeTli 60Jinmen qaCTnD He npOB8A8HU, nony
qeHH HOBlie peaym,TaTu. B 'ABYXYPOBHeBOll npH6JIHllt8HHH AOCTHrHyTa ,. 
T04HOCTn BHlfflCJieHHH ypoBH8ll saeprHH CBHSH MeSOMOJieKyJI BOAOPOAB 
IlOPHAKa 10-2-10-3 OT rny6HHH.ZJ"-' 500 aB- aj}qieKTHBHHX IlOT8HUH8-
JIOB -v;, CR) • 

~JIH yTOqHeHHH peaym.TSTOB, nonyqeHHUX B AByxypOBHeBOM npH-
6JIHll8HHH, pemeHa 88Aaqa Ha co6cTBeHHUe SHaqeHHH AJUI CHCT81iW (I) 
OTHOCHT8nI,HO 6onnmoro 1:IHCJI8 ypaBH8HHH (fl~20), a TaKllte HCCJieAO
B8H8 TOqHOCTn pesyJinTBTOB B 38BHCHllOCTH OT J(" • IlpH 8TOM peaym,
TBTH BHqHcJieHHll B ABYXYPOBH8BOM npH6JIHEeHHH HCilOJin80B8Jlll!Cn KSK 
HaqannHHe yCJIOBHH B HTepBUHOHHOM npouecce. AH8JIH8 T04HOCTH nony
qeHHblX pesyJinTSTOB H COilOCT8BJieHHe C nyqmHMH B8pH8IU10HHHMH pac
qeTBMH IlOK88UB8DT, qTo T04HOCTn 8AHa6aTHqecIWX pacqeTOB, B OCHO
B8 KOTOpblX JI8E8T paspa60TaHHHe Bli4HCJIHT8JinHH8 cxewu, He ycTynaeT 
B8pH8UHOHHHM ABEe.npH BHlfflCJI8HHH OCHOBHliX COCTOHHHH M880MOJieKyJI. 

Oco6o CJieAYeT OTM8THTn BHqHCJieHHe C BHCOKOH ToqHOCTnD xapaK
TepHCTHK B080YEA8HHliX caa60CBH88HHUX COCTOHHHll ueSOMOJieKyJI, KOTO
pue C IlOMOll!nID B8pH8UHOHHHX pacqeTOB He YABJIOCn ABXe OOHapyxHTn. 
PacqeT B MHOroypoBHeBOM npH6JIHEeHHH SHeprHH CBHSH H BOJIHOBUX 
qiyHKUHll cJiaoocBasaaHoro cocTOHHHH ( L = I, 2J' = I) ueso11oneKy.JW 
ddµ npeACTBBJUieT cauocToaTeJinHUH HHTepec KBK npHMep pacqeTa 

CHCTeMU Tpex aapaxeHHUX qBCTHU, IlOATB8PEAeHHHll 8KCnepHM8HTOM. 
KaqeCTB8HHO HOBUM pesym,TSTOM, noJiyqeHHHM C IlOMOll!nD paspa60T8H
HHX BuqucJIHT8JlnHUX cxeM, HBJUieTCH 06HapyxeHHe u·BuqHCJI8HHe xa
PBKTepHCTHK cna6oCBH88HHOro COCTOHHHH cl= I, 2Y= I) M880MO
neKynu df-µ . 

PaCCMOTpeHO npHMeHeHHe HCCJieAyewx anropHTMOB K BHqacneHHD 
OAHOqaCTHqHUx BOJIHOBUX qiyHKUHll H YPOBHell aaeprHH AeqiopMHpOB8HHHX 
HA8P• ilOK888H0 1 qTO KOpOTKOAettCTBYDll!Hll X8p8KTep IlOTeHUHana CaK
COHB-BYACB, npHMeHaeworo B MOAeJUIX TeOpHH HAPS, IlOSBOJIHeT· ynpoc
THTn IlOCTBHOBKY rpaHHqHb[X yCJIOBHi (3), HCnonnaya Allll 3Toro 8CHMil

TOTHKY (3d) HJIH pemeHHH AJIH c:ao60AHoro paAHBJinHoro.ypaBH8HHH 

illpeAHHrepa. 06C;yiEA8DTCH BH6op napaMeTpOB p88HOCTHOll ceTKH, o6e
cneqHB8Dll!Hll He06XOAHMYD ToquocTn peayJinT8TOB, H BH6op HaqannHHX 
npH6JIHE8HHtt AJIH HTepaUHOHHOro npouecca. PaccMOTpeHH ocoOeHHOCTH 
npHlteHeHHH MOAHqJHUHPOB8HHOro HT8P8UHOHHOro npouecca, HCilOJin8yD
ll!8ro ypaBHeHHe (IS) H AOilOJIHHTennHYID HOPMllpOBKY (14), K pacqeTy 
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qiopuqiaKTOpoB peaKUHll OAHOffYKJIOHHliX nepeAaq Ha cqiepHqecKHX HApax, 
OllllCHB8eMIDC CHCT8MOH HHTerpOAUqxpepeHIU18JinHblX YP8BH8HHH (4). B 3THX 
38Aaqax npHMeH8HH8 HOBoro imcneaaoro MeTOA8 'A8JIO BOSMOEHOCTn aua
qHT8JinHO YTOqHHTn HM8IDIJ!H8CH pacqexu H yJiyqmHTn TeopeTHqecKoe onH
C8HHe 3KCnepHM8HT8JinHblX ceqealltt HeKOTOPHX peaxulltt. 

38Aaqa O '!Jr -Meaoae K8K CHCTeMe KBapK-aHTHKBapK,paccMOTpeH
H8H B ABHHOH rJiaBe, CBOAHTCH K BHqHCJieHHD co6CTBeHHHX 4JYHKIU1tt 
CHHryJIHpaoro AHqiqiepeauHam.Horo onepaxopa BToporo nopHAKa, ocUHn
JIHPYIDll!HX H8 6eCKOHeqaocTH. STa 38Aaqa HBJUI8TCH xopomen MOAem,m 
AJIH HCCJieAOB8HHH oco6eHHOCTett HOBOH IlOCTBHOBKH S8A8qH pacceHHHH. 
Ilpn qHcJieHHOM pemeHHH 3TOH 38'A8qH C IlOMOll!nD IlP8'AJIOEeHHOro MeTOA8 
HCCJieAY8TCH IlOCT8HOBK8 rpBHHqaoro yCJIOBHH (3) AJIH OCUHJIJIHPYID~en 
co6CTBeHHOH 4JYHKUHH, 8 T8Kllt8 TQqHQCTn peayJinT8TOB B S8llHCHMOCTH 
OT napaueTpoB /2. H Rmax· paanoCTHott ceTKH. BuqucJ'IeHHe c xpe-
6yewoii TO'llHOCTbl) peJIHTHBHCTCHHX BOJIHOBHX 4JYHHUHii 9T: -uesoaa, 
IlOATBepltlleHHott cpa:aneHHeM c pesynnraTawt, nonyqeHHHMH JWKB 
MeTO'AOM B 06JI8CTH ero npHMeHHMOCTH, Il03BOJIHno onpeAeJIHTn KOHCT8H
Ty CBH3H CliCTeMU IlHOH-KB8pK. 

IlpH qacneHHOM pemeHHH paCCMOTpeHHHX S8A8q B xaqecTBe aaqann
HHX npH6JIHEeHHii liCilOJin30B8JIHCn peweHHH AJUI ynpolJ!eHHHX WH3Hq8CKHX 
MOAeneii. IloaTOMY ABHHHii qncJieHHUll MeTOA MOEHO paCCM8TpH.B8Tn K8K 
M8TeMBTHqecxHtt annapaT yxoqaeHHH CYll!eCTBYDll!HX H npoBepKH HOBHX 
wHaHqecKHX MOAenen. 

B rna:ae V 1138Aaqa paCC8HHHH B KB8HTOBOtt M8X8HHK8 K8K SBAaqa 
H8 COCiCTBeHHHe 3H8ll8HHH" npeAJiaraeTCH HOBHtt IlO'AX?A K pewenmo 38A8-
qu pacceaHHH, Il03BOJIHIDU!Hll npHMeHHTn AJIH ee pemeHHH HCCJieAYeJWtt 
qffCJieHHUtt MeTOA. B OTJIH'llHe OT TPBAHUHOHHHX IlO'AXOAOB, B KOTopux qia-
81{ pacceHHHH . 0v { E) onpeAeJIHIDTCH HS 8CliJ.lllTOTHKH (3 C) IlpH aa
AaHHOM aaaqeHHH 3HeprHH £ , B p8CCM8TPHB8eMOM IlOAXOA8 HeOCiXOAH
MO aa~aTn qiaau 0v B KBllt'AOM HS OTKpHTliX KaH8JIOB pe8KIU1li. 3TO 
Il03BOJIHeT paCCMBTPHBBTn CHCT8MY (I) (HJIH (4)) BMeCTe C YCJIOBHeM 
peryJIHpHOCTH (2) H acnunTOTHqecKHMH ycnoBHHMH (3d) H (3c ), aa:aH
CHll!HMH TOJinKO OT aaeprHH £ , K8K 38A8qy H8 C06CTBeHHUe anaqeHHH. 
Peman aTy aaAa11y, MOHO aattTH aaeprHD E = E(Ov) H BOJIHOBHe qiyHK
UHH .f.f~>CR), cooTB8TCTBYDll!He aaAaHHHM qiasaw pacceHHHH. Ilocxonn
KY qiyHKUHH E = E ( 8;; ) , :aoo61l!e roB_opa, ae0Aaoana11na, oCinacTn npu
ueauuocxu cqiopMynHpOB8HHOrO IlOAXOA8 orpaHH'llHBaeTCH OOJI8CTnD 3H8118-
HH!i ~ , K8EAOMY HS KOTOPHX COOTB8TCTByeT KOHeqaoe MHOEeCTBO HSO-

17 



JIHpoBaHHUX anaqeHHtt E . STa o6nacTL \)}HaHqecKH HaH6onee HHTepec

Ha, a llblXOA Ha 11 m1aT0 11 g)YJiKUHH ff;, CE) npoHcXOAHT o6uqHo ll 

aCHMilTOTHqeCKHX o6JI8CTHX, PA6 qHCJI6HHU6 M6TO.zu,I npHM6HHKJTCH peAKO. 

B 38Aaqax pacceHHHH C yqeTOM 38KPUTblX K8H8Jl0ll AaHHUtt IlO'AXOA npeA
CT8llJIH6TCH 6onee 6CT6CTB6HHUM, qeM 06uqH1:1e, IlOCKOJILKY B HBM acHMil

TOTHKa aaKpUTIDC (3d) H OTKPUTUX (3c) KaHanoB annpoKcmmpyeTcH 

6AHHOo6paaHO (3). 
IlpH qHCJI6HHOil peaJIH38UHH H3JIOX6HHOrO IlOAXOAB K peilleHHID aaAa

qH pacceHHHH He06XDAHM8 KoppeKTH8H IlOCT8HOBK8 rpaHHqHUX yCJIOBHH 

(3). Kpoue Toro, oco6oe aHaqeime npao6peTaeT aaAaHae ycnoBHtt Hop

MHPOBKH llOJIHOBl:IX qiyHKI{HH •. 0TM6THM, qTO 6AHH8!l g)OPMYJIHPOBK8 aa,itaq 
HenpepUBHOro H AHCKpeTHOro cneKTpa ll o6nacTH Be~eCTBBHHUX aHaqe

HHil aHeprHH Il03llOJIH6T npoCJI6AHTL npouecc nepexoAa aHeprHH COCTOH

HHH CHCTelW H3 HenpepUllHOro cneKTpa ll AHCKP6THUH npa H3M6H6HHH 

rny6HHU 8g)g/6KT.l:lllHUX IlOT6HUH8JIOB. Ilpa qacJieHHOM. pemeHHH TBKHX aa

,itaq C COOCTll6HHl:IMH 3HaqeHHHWI B6JIH3H HYJIH H600XOAHMO aa,itaHHe TB

KHX ycJIOBHil HOPMHPOBKH, KOTop1:1e IlOBUillBIDT ycTottquBOCTL BJ,lqHCJIHT8JIL

HOro npouecca·. 
liCCJI6AOB8HHe oco66HHOCTett .Ii ll03MOXHOCTett H3Jiaraeuoro M6TOAa 

llHilOJIHeHO Ha npHMepe AllyxKBHBJILHOil aa.z,;aqH pacceHHHH C ag)g)6KTHBHl:I

MH IlOT6HUH8JI8MH, COOTB6TCTllYD~HMH AByxypoBH6BOMY npH6JIHX6HHD a;ztH
a6aTHqeCKOro IlP6ACT8BJI6HHH 38A8qH Tpex T6JI C KyJIOHOBCKHM B38HMO

,iteilcT BH6M. 
~JIH IlOCTSHOBKH rpSHHqHOPO yCJIOllHH (3) ll OTKPHTHX KaHanax ac

IlOJIL3yeTC!l ac1umTOTHKa BOJIHOBHX \)}YHKUHil npa R- oo ll BHA6 
,..., cvJ · _/ -2n Lgz- (V) 

h (E,J?)r-v(J.+L._Qin~i. )~in(l--j-+0_ )+ 
n. 

-217-1-.f Lrt (V) 

+-Z ~11. J. C-05(j,,- ?+~ ) ~. =k. 7?. (I7) 
/'l. <. IZ J ?L L , 

KOTopaa T8K xe, KaK H aCHMilTOTHK8 (I6), Il03ll0Jl!l6T cyaHTL OTpeaoK 

0.$7?~ Rmax• 
Ilp6AJI0~6HO YCJIOBH6 HOpM.HpOBKH AJIH llOJIHOBOH g'/YHKUHH B IlOCJI6A

HeM OTKPl:ITOM KaHaJie C HOMepou ~ 

J'R,nQOC (V) ,,...., cv) ~2 I 
S(E,.f)= [J (R)-J (E,R) aR=O, 

-n ;S $ 
r<o$ 

KOTOpoe MOUO pacCM8TpHB8TL KaK HHTerp8JILH08 rpaaaqnoe YCJIOBHe, 

Bl:IIlOJIH!lD~ee POJIL CT86HJIH3Hpyro~ero \PYHKUHOH8Jl8 AJIH M8JIHX 3Haqeaatt 
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E . llpHMeHeHHe aToro ycnoBH!l noB1:1maeT ycTottquBocTL B1:1qHCJIHT6JIL

HHX cxeM. 
IlpH peweHHH paCCM8TPHB86MOH a3AaqH C IlOMO~LD paapa60T8HHOro 

qHCJI6HHoro M6TOA8 6UJIH IlOCTpoeH& \)}YHKUHOHaJILHUe aaBHCHMOCTH 

E.t_ =£ca;) H E,e == E(8;, ), a T8!01t6 COOTB6TCTllyD~e HM 
napaMeTp1:1 CMelllHBaHHH AJIH T -MaTp~u peaKUHH. IloKaaaHo, qTo c no

Mo~LD BTHX aaBHCliMOCTett MOEHO ynpoCTHTL npoueAYPY onpeAeJieHHH na
paueTpoB MaTpHUl:I peaKUHHo PaCCMOTp8HO o6o6~eHH6 H3JIOX6HHOH npoue

;ztyp1:1 Ha cnyqatt ;5 > 2 OTKPl:ITl:IX KaHaJIOll. 
PaaBHTl:IH llO;ztXOA noaBOJIHJI ll paMKSX 6,ltHHOil }ll,lqHCJIHT6JlLHOil cxe

MN Bl:lllOJIHHTL cpaBH6HHe H8KOTOPblX onpeA6JI6HHil peaOH8HCa B KBaHTO

BOll MexaHHKe H IlOK83aTL, qTo B IlOA6apbepHott OOJI8CTH npa uanux 
aHaqeHHHX E AJIH onpeAeJieHHH aHeprna peaoHaHca MOJKHO acnonLao-

BBTL YG1IOBii6 d. ( ). c,,-(. -I ) F = Y1, rz,.+-
v - ' 2 , 

rAe ni - 1:!1101!0 Hynen BOJIHOBOH \j}yHRl.lHH ;(i (R) B 0611aCTH 

;ztettcTBHH n0Teau11ana "1-½ CR). · 
Ha OCHOBe 8Toro YCROBWI B AllYXYPOBH6BOM npa6JIHX6HHH BJ,lqHCJie

HU xapaKT8PHCTHKH BC6X KBa3HCT81.lHOH8pHUX COCTOHHHll {1-<,-M630MOJI6-

Kyn llOAOPOAa. CpallH6HHe C ApyrHW! peayJILTaTawt IlOK83UB86T BHCOKYD 
TOqHQOTL pacqeTOB. IlpOB6A8HO l40A6JIHPOB8HH6 npOl.l6CC8 nepeXOA8 Kll8-

8HCTaI{HOH8pHoro COCTOHHHH CHCT6141:l B CT8UHOH8pHoe npH yBenHqeHHH 

rny6HHU 8g/~6KTHBHUX IlOT8Hl.lH8JIOB, KOTOp~n IlP6ACT8BJIH6T HHTepec npH 

HayqeHHH cna60CBH38HHNX COCTOHHH~. 
~8HO 0Ill1C8HH6 qHCJI6HHOro pellleHHH aa;ztaqn O HaXOli,1t6HHH OAHO

qaCTHqHJ,lX KB83HCTaI{HOHBPHl:IX COCTOHHHn c\)}epnqecKHX H A6~0PMHPOll8H

HliX H;ztep. PaCCMOTpeHl:I yCJIOBHH ;ztHH OllP8A6Jl8HHH aneprHH peaoHaHC8 B 

38Aaqax C HA6PHUMH llOT6HUHaJiaMH, npHM6HHMHe B 06JI8CTH llOA68pLep

HUX 3HaqeHHH aueprHH. IlpOB6;zt6HO HCCH8AOBaHH6 38:BRCHMOCTH peayJIL

T8TOll OT napaMeTpOB h a R.maa: paaHOCTHon ceTKH H OT qncna.tf: 
ypaBH6HHll CHCT61.W (I). CpaBH6HH6 nonyqeHHblX peaynLT8TOB C paHee 

BlillOJIH6HHUMH pacqeTaMH AJIH Cg)epHlleCKllX HA6P CBHA6T6JILCTBY6T 0 

TOqHOCTH paapa60T8HHOro M6TOAa HO ll03MOXHOCTH ero npHM6H6HHH ll 

;ztpyrHX aaAaqax TeopHH H;ztp8. 
Ilp6AJIOX6HH anropHTMli pellleHHH aaAaqH pacceHHHH, CqJOPMYJIHpO

B8HHOil B paMKax M6TOA8 \j}830BUX \PYHKUHll H KaK nenHHeli!HaH KpaeBaH 

38ASqa. 8TH anropHTMl:I npe;ztCT8ll1IHIDT HHTepec AJIH pa3BHTHH Ha OCHO
ll6 Henpepl:IBHOro 8H8JIOra M6TOA8 HLDTOHa qecneHHHX M6TOAOB pemeHHH 
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SaAaq KBaHTOBOil MexaHHKH, CijppMy1illpOBSHHHX KSK H6IDIH6llHH6 WYHK
UHOHanbHH6 ypSBH6HHH. Hx B08MOlKHOCTH npoBepeHH HS npHMepe pemeHHH 
paAHSnhHOro ypaBH6HHR lllpeAHHreps co cwepHqecKH CHM!.16TpllqHHM no-·' 
T6HUHSnOM CSKCOHS-ByACS. 

B aaKnDqeHHH K AHCCBPTaUHH WOPMYnllpyroTCH peaynhTaTH llPBACTSB
neHHHX uccneAOBSHllll. 

Ill. 0CHOBHH6 peaynhTSTH H BHBOAH 

1. Psapa60TSH M6TOA qHcneHHoro pemeHHR 3SAaq Ha C06CTB8HHbl6 
aHaqeHHR AllH ·cucTeM 06blKHOB8HHHX AHiW)epeHUHBnI,HHX ll llHTerpOAHiWie
pettuHaRbHHX ypaBHeHHil, ll08BOnHDUIHll 6AUH006paaHO pemaTb ARR KBSH
TOB0!.16XSHHqecKHX CHCT6M, OllHCHBBelWX 8TH1WypaBHeHR1IMH,8aAaqu Ha 
CBR3aHHli6 COCTOHHHH H pacceHHHR, HccneAOBaHH Bonpocu TeopeTHqecKo
ro o6oCHOBSHHR psapaoOTBHHoro M8TOAa. 

2. IlP6AROlK6H HOBHH llOAXOA K pemeHHID asAaqH pacceRHHR KSK aa
Aa~ Ha co6CTB6HHH6 3HaqeHHH. EnarOABPH BTOMY AOCTHrHyTa 06ll!HOCTh 
M8T8M8THqecKHX llOCTBHOBOK HCCll6AY6MblX B AllCC6pTBUHH 38A8q KBaHTO
BOH M6XSHHKH H 8AHHCTBO M6TOAOB qHCR6HHOro pemeHHR BTHX aaAsq HS 
OCHOB6 paaBHTHH HenpepblBHOro BHanora M6TOAS HhllTOHB. Paapa60TBH
Hb1H M6TOA pemeHHR 38ABqH pacceRHHR OC066HHO 31W.)6KTHB6H B 38ABqax 
06 onp6A6R6HHH KB88HCTaUHOHapHblX COCTORHHil, 8 TBKlKe B aaAaqax 
pacceRHHR C yqeTO!.I 88KpHTHX KBHanoB H llP6ACT8BRR6T C8MOCTORT8Rh
Hblll TeopeTaqeCKHli HHTepec. 

3. Ha OCHOBe npeAnOlK6HHOro M6TOAa paapadoTaHH H peanH80B8Hbl 
Ha SBM snropHTMbl qHCR6HHOro pemeHHR PRAB 88'A8q !.1680MOR6KYRRPHOH 
Wli8HIW, TeopHH HAPS H KBSHTOBOH TeopHH nonR. C IlOMOll!hll paapaoo
TBHHHX snropHTMOB nonyqeH PRA HOBliX BBXHHX WH8HqeCKHX peayRhTSTOB. 

4. IlpeAROlK6HHHH M6TOA RBnReTCR OCHOBOH AnR paapadoTKH HOBblX 
anropHTMOB pemeHHR aaAaq KBBHTOBOH M6XSHHKH H APYrHX aaAaq M8T6M8-
THqecKOH WH8HKH HB C06CTB6HHble 8HaqeHHR. 
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