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I. OElUAH XAPAKTEP~CT~KA PAEOT~ 

B 'AHCC8PT8UID1 nocTp08Hli H CHCT8M8THSHpOB8Hli npeACT8BH8HHH pasm1q
HliX THilOB 'AHH npoHSBOHLHliX B8il(8CTB8HHliX 6noqHO-TP8X'AH8rOH8IlbHliX H HM 
o6paTHliX M8TPHU, a T8KlK8 'AHH HX B8'AYil.lHX 6noqHo-yrnOBliX MHHOpOB Hon
P8A8HHTeneit. HeKoTopue HS nonyqeHHHX qHcneHHHX anropHTMOB HcnonLso
BSHH npH o6pa60TK8 SKCnepHM8HT8nLHliX 'A8HHHX B qJHSHKS BhJCOKHX aHeprua. 
Ilonyqem,1 Ha OCHOBS MO'AHqJHK8UHit LR (RL) - HT8P8UHOHHliX anropHTMOB H 
npeAnOJKeHHHx o6o6ll(eHHhlX uynLTHnnHKSTHBHHX npeAcTaBneHHa BBAy~x yrno
BhlX MHHOpOB TP8X'AH8rOH8nLHhJX M8TPHU 06ll(Bro BHA8 atM>BKTHBHh!El MBTOAH 
qHCH8HHOro peweHHH H8 8BM CilBKTpanLHliX S8A8q 'AllH pasnHqHhJX THilOB BB

il.lBCTBSHHhlX KB8'AP8THhlX M8TPHU ■ COSA8Hhl H8 8BM cepHH EC COOTBSTCTBY&
ll(He CT8H'A8PTHhl8 nporpaMMhl, o6n8A810il.lH8 nyqwHMH xapaKT8pHCTHK8MH, qeM 
aHanorHqHhJe nporpaMMhl HS H8H6onee HSBSCTHhlX Il8K8TOB. 

T8KHM 06p8SOM 1 U8HLIO H.sanaqaMH H8CT0ffll(Sa AHCC8pT8UHOHHOit p860Tli 
HBHHIOTCH: 

0 . 
I. Paspa60TK8 H CHCT8M8THS8UHH aqiqieKTHBHhJX HTBP8UHOHHhJX MSTO'AOB 

qHcneHHOro H8XOlKA8HHH [(i'(C) = {ill.) il.t) •.• 1 71111}] - BC8X co6CTB8HHhJX SHS-
3 (() 

qeHHit (cneKTpa) H COOTBeTCTBYIOil.lHX HM ( /lu(i>)lf = 1 ) - HOp1irnpOB8HllliX 
<J.) . CJ.) . , cl) 

Ha 8'AHHHUY [ll(;l):((-ilf)U.(,))=0] - co6CTB8HHHX H ( m1.n//llOl)I/ ) - MH-
3 U> 1t> c.t-.L) 

HHM8llLHhlX no HOpMe [l.l(il):(<C;-nE)ll(il) = ll(i>) 1 rAe l= .l,.t, .. ,,~ -
pasuepHOCTH KneTOK !OPA8H8] - KOPHSBhlX BBKTOPOB c3 - B8ll(8CTB8HHhlX 
TPBXAH8rOH8HLHhlX M8TPHU 06ll(ero BHA8 npOHSBOHLHOil CTPYKTypu. 

0 . 
2. MOAHqJHK8UHH (c uenLIO Il0Bh!W8HHH atM>eKTHBHOCTH) H8KOTOPliX HS 

H8H6onee WHpOKO HSB8CTHhJX HT8p8UHOHHhJX qHcneHHhlX M8TOAOB H8XOlKA8HliH 
6"(<Gs) , · u(C,) , u(<C) , o(H) , 6'(-R) - cneKTPOB BBil.l8CTB8HHhJX 
4:s- - Il.HTH, 4:, - C8MHAH8rOH8nLHhlX, ( ._ 6noqHo-Tpe'xAH8rOH8nI,HhlX, 

H - X8CC8H6eprOBhlX H R - IlOHHOCTLIO sanonH8HHhJX M8TpliU 06ll(ero BliA8 
npOliSBOHLHOil CTPYKTYPhl ■ 

0 
3. IlonyqeHlie H CHCT8M8THS8UHH npeACT8Bll8HHit pasnaqHhJX THilOB AnH 1· • . . 

It - 6noqHO-TpeximaroHanLHHX H 4:- = B - HM o6paTHHX M8TPliU, . a T8KlK8 

Allff HX Ai ' l.!7 - B8AYil.lHX 6nOllHO-yrnOBhJX MHH~poB H dft(C) ,det(B) -
onpeAenH'ieneii K8K B cnyqae. H8BHPOlKA8HHOCTH HX ( t) , e,<t) 

7 
(:(j) , 

B(j) - B8AJil.lliX (yceqeHHhlX) yrnOBliX IlOAMSTPHU, T8K H B cnyqae Bli
pOlKA6HHOCTH H8KOTOpliX Ha HHX. ~ccneAOB8HH8 BhJqliCnHTBllLHhlX CBOitCTB_H 
aHanHs OCHOBHliX xapaKTBpHCTHK anropHTMOB, HHAYUHPOB8HHhJX nonyqeHHhlMH 
npeACT8Bll8HHHMH. . . 

0 . . . 

4. COSA8Hli8 Ha OCHOB8 paspa60T8HHhlX anropHTMOB CT8HA8PTHhlX npor-
paw (B TOM llHCne AllH pemeHHH cneKTpanLHhlX S8A8q nHH8iiHoi anre6pH) 

H8 WPTPAHe H Cp8BH8HH8 HX xapaKT8PHCTHK C aHanorHqHNMli, H8H6onee 
mHpOKO HSB8CTHliMH, CT8HA8PTHhlMH nporpaMM8MH. 

~-........ ,..,. ... 
i P•;rtit/-', f', ~-· 

;i .., .. .., •. ' ,, ,, 
~ ~ :-,i ... J.~·.:.'! ;;,~ ". , , 

··I\/'.- i~ · 
5-~~:~. --.,~•~ 



0 
5. Paapa60TK8 M8T6M8THq6CKHX MOA6ll6il H a!M_JeKTHBHblX qffcneHHhlX an-

ropHTMOB (a T8KJKe 8H8lIH3 pesyJILT8TOB) peweHHH 38Aaq BOCCT8H0Bll6HHH 
KHH6M8THqecirnx napaMeTpOB qaCTHU npH 06pa60TK6 3KCn6pHM6HTalILHhlX 
A8HHhlX B ~H3HK8 BblCOKHX 3HeprH.tt. 

Tpa,llHUHOHHblilx), no cyTH, xapaKTep 60l1Lllieil qaCTH H3 OCHOBHblX 38-
,llaq, pewaeMblX B HaCTOH~en AHCCepTa~H, H HX KJIIOqeBoe M6CTO B BhlqHClIH
T6lILHOH lIHH6ilHOil anre6pe CBHA6T6lII,CTBYIDT, yxe C8MH no ce6e, 0 npHHUH
nH8lILHOH B8lKHOCTH nonyqeHHH B 3TOil o6naCTH KaqeCTB6HHO HOBhlX peaynL~' 
T8TOB~ nOCKOlILKY nopOH YTB6PlKA8eTCH, He 663 OCHOB8HHH H8 TO, 0 AOCT8-
ToqHO no,nttoil paapa60T8HHOCTH B lIHTepaType 3TOro Kll8CCHqecKoro P83A6-
ll8 BblqHClIHTelILHOH M8T6MaTHKH. AeilCTBHTelILHO, B H8CTOHmee BP6MH HM66T
CH yxe, O. qeM CBHA6T6lII,CTByeT, B TOM qHcne H o6wHpHhlil 6H6lIHOrpaq_JHqec
KHil nepeqeHL B KOHUe AHCCepTaUHH, orpoi.rnoe KOJIHqeCTBO MOHorpsqiH.tt, 
C60pHHKOB, cnpaBOqHHKOB, 0630pOB H OpHrHHallLHhlX ny6lIHKaUHil, B KOTO
PhlX lIH60 paCCMOTP6Hbl MeTOAhl peweHHH yKa3aHHhlX 38Aaq, lIH60 npHBOAHTCH 
npHM6Phl H3 p83JIHqHhlX o6nacTeil 3HaHHH H npaKTHKH K HHM npHBOAHmHx. Ha
CTOHmHe lK6 HCCll6AOBaHHH 6bllIH CTHMYlIHPOB8Hhl, B TOM qHcne, 3aAaqaMH 
HA6PHOH g_)H3HKH (15] H T60pHH pacceHHHH 3ll6M6HT8PHhlX qaCTHU, 8 TaKJK6 
MOA6lIHPOB8HHH H o6pa60TKH 3KCil6pHl,16HTalILHhlX A8HH~X B g_JH3HK6 BblCOKHX ,. 
3HeprHtt [ 9-t14:, 16+17]. 

AKTyam,HOCTI, npo6neM, pacc.i.iaTpHBaeMblX B AHCC6pTaUHH, H H8CTOHme
ro HCCll6AOBaHHH B uenoM o6ycnOBll6Ha, C yqeTOM CKa38HHOro, Cll6AYIOmIDd. 

.Bo-nepBhlX, B nocne.ztHHe roAhl aaMeTHO Boo6me yBenHqeHHe HHTepeca 
Hccne.z(oBaTenen ·K annapaTy n ueTo,llaM mrneilHoil anre6phl H TeopHH MBTPHU. 
8TO ·ripO,llHKTOB8HO t npelK,ll6 BCero, CTp6Mll6HH6M nOBb!CHTI, 3g_)g_)6KTHBHOCTI,, 
qHCll6HHblX M6TOAOB peweHHH Ha 3BM paanHqHhlX anre6paRqec1mx 38;z(aq C 
yqeTOM cneuHWHKH aanolIH6HHOCTH HX M8TpHu. B qaCTHOCTH lK6, HanpHMep, 
P83BHTH6 HT6P8UHOHHhlX M6TOAOB B noAnpocTpaHCTB8X H pacTymaa nonynap
HOCTL, B TOM qHcne, npe,llo6ycnOBll6HHhlX B8PH8HTOB M6TO,ll8 conpHlK6HHblX 
rpa,llHeHTOB peweHHH 60lILWHX CHCTeM ypaBHeHRil ClIYlK8T B8lKHblM CTHMYlIOM 
1,13yqeHHff H CHCTeM8TH.38UHH CBOHCTB 6noqHO-TP6XAHaroH8lloHhlX H HM o6paT
HhlX M8TPHU• 

BO-BTOpblX, Tpex- H. 6noqHQ~TpeX,llH8rOHanoHhl6 MaTpHUhl, HBllffffCI, YHH
K8lII,HhlMH (B CHlIY pH,ll8 xapaKT6pHhlX CBOHCTB) o6~eKTaMH BhlqHClIHT6lloHOH 
lIHHei!HOil anre6phl, HrpalOT H CaMOCTOHT6lloHYIO (Bbl,lleJieHHYIO) pOllo npH pe-

. lli6HHH MHOrux aa,llaq BhlqHClIHT6lloHOil M8T6MaTHKH, TeopeTHqecKoil H M8TeMa
THqeCKOH g_JH3HKH. B qaCTHOCTH, npo6neMa MHOrOKpaTHoro BhlqHCll6HHH 60JII,-
woro 1mcna tii ' f,.7 - 6noqHo-yrnOBblX MHHOpOB BblCOKOro nopH,llK8 B03HH- ' 

x) . 
8TO 06CTOHT6lloCTBO He Morno, KOHeqHo, He OTP83HTI,CH H H8 oco6eH-

HOCTHX npHBO,llHMOro HHlK6 060CHOB8HHH aKTyanoHOCTH HCClleAOBBHHH. 

2 
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t 

KaeT, K8K H3B6CTHO, npH pacqeTaX 3ll6KTPOMarHHTHblX nepeXO,llOB MelK,lly·Bbl

COKOB036ylK,ll6HHhlMH COCTOHHHHMH AeqiopMHPOBaHHhlX H,llep.· Heo6XO,llHMOCTL ze 
BhlqHCll6HHH HBHoro BH,lla MaTPHU, o6paTHhlX K 6noqHO-TPeXAHBrOHalloHblU H 
6noq"Ho-cp8KTOpH30BaHHblM H3 H6KOTOporo Knacca, HBJIHeTCH xapaKTepHOit H 
cy~eCTBeHHOil oco6eHHOCTLIO KaK npH MOAelIHpOB8HHH 3KCil6pHMeHTOB, TaK H 
npH MHHHMH38UHH qiyHKUHOHBJIOB (B o6meM cnyqae ClIOlKHOil HelIHH6itHOit-npH
POAhl) OTHOCHTelloHO HCKOMhlX KHH6U8THqec1mx napaMeTpOB, cpHTHpyeMblX Ha 
OCHOBe 3KCnepHMeHTDJII,HblX ABHHhlX B qJH3HKe BhlCOKHX 3HeprHM. IlpH STOY 

ycnex B IlOCTpoeHHH 3~cpeKTHBHblX BblqHCJlHT6JloHhlX anropHTMOB ,lllIH peweHHff 
YKB3aHHhlX 38,llaq C TaKHMH MaTpHUBMH onpeAelIH6TCH C yqeTOM K8K Tpe60Ba-

. 1 
HHH Ha noBe,lleHHe aneMeHTOB MaTpHu i H B ~ l- ,lllIH o6ecneqeHHH yc-
TOilqHBOCTH, BhlCOKOil CKOpOCTH BblqHClleHHit Ha 8BM H onTHUH3aUHH naMHTH 
MaWHHhl, TBK H Bhl60pOM a,lleKB8THhlX HM xapaKT6pHb1X npe,llCTaBneHHil 3THX 
MaTpHu. AHanHa lK6 HMeBruHXCH AO HaCTOH~ero BpeM6HH B cnpaBoqHoit H OpH
rHH8JII,HOH lIHTepaType peayJILT8TOB no BCeB03MOEHblU THnau npe,llCTaBneHHi 
IlpOH3BOlloHhlX MBTPHU (£ H 4:-1= B CBHA6T6JII,CTBOBaJI, B TOM qlfCll6, H 

0 HeAOCTaToqHO e~e nonHOit HayqeHHOCTH npo6neM nocTpoeHHH AJIH HHX H HX 

MHHOPOB BC6B08MOlKHblX npe,llCTaBneHHit uylILTHnlIHKaTHBHOrO THna (663 HC
nOJII,SOBaHHH, B qaCTHOCTH, nepecTaHOB~K B n,pouecce BblqHcneHHil H 6ea 
orpa1rnqeHHH Ha· xapaKTep IlOB6AeHHH MHHOPOB). 

B-TpeToHX, Bbl,lleneHHYIO POllo '1\ , It , 8 T8KlK6 ir! 1 q:,-7 , ll6HTOqHblM H 
H - noqT!,f TpeyronLHhlM (xecceH6eprOBb1M) M8TPHU8M B BblqHClIHTelloHOil Ma

TeMaTHK6 o6ecneqHJIH TaKJKe cneKTp8lloHhle 3a,llaqH, aaHHMaIOmHe KJIIOqeBoe 
M6CTO B BhlqHClIHTeJILHOH lIHH6HHOH anre6pe. PeweHHe nonHOil Cll6KTP8lILHOil 
npo6neMbl AJIH ~ - MaTpHU o6mero BH,lla HBlIH6TCH, KaK H3B6CTHO, ClIOlKHOit 
(no npHqHHe xap8KT6pHOit HeycToMqHBOCTH) npaKTHqeCKOH 38,llaqett. 0,llHBKO 
cy~eCTBOBaHHe ycToilqHBhlX K OWH6KaM OKpyrneHHil Ha SBM opTorOH8lILHblX 
npeo6paaoBaHHH Il0A06HH [P·ll·P-1= H lIH60 Q.·fl·Q.-1= «:.3] H6CKOlII,

KO ynyqwaeT CHTYBUHIO, IlOCKOlloKY HTepauHOHHb16 ueTOAhl, HBJIHIO~HeCH (Allff 
1.0~m - IlOPHAKOB MBTPHU) OCHOBHhlMH npH perneHHH TaKHX 3a,llaq, 3Haqff

TelloHO aqicpeKTHBHee peaJIH3YIOTCH Ha SBM B cnyqae 1-/ H C.3 • 
· B-qeTBepTblX, K HCilOJIL3yeMhlM Ha npaKTHKe qffcneHHblU U6TOA8M peme

HHH cneKTpanoHblX 38,llaq, nOMHMO YClIOBHH ycToilqHBOCTH, npe;l\~HBllfflOTCH 
TaKJK6 X6CTKHe Tp660BaHHH Ha CKOpOCTL HX CXO,llHMOCTH, 06beM BblqHClIH
T6lILHblX onepauHil H Tpe6yeMott naMHTH SBM. KpoMe Toro, qacTO Tpe6yeTCff 
HMeTo OU6HKY TOqHOCTH Hail,ll6HHhlX C06CTBeHHhlX 3H8q6HHilMB6KTOpOB. npyrH
UH ClIOB8MH, no,ll allfOPHTMO~ Ha SBM cne,llyeT IlOHHM8TI, 3,ll6CI, COBOKynHOCTI, 
BCex onepauHil, yqHThlBaIOmHX KaK co6CTB6HHO HTepaUHOHHblit npouecc C pea
lIHayeuoa B HEIM KOHKP6THOH npoue,llypoit HcqepnSHHff, T8K H cnoco6 BBe,lle

HHH B_Hero (H COOTBeTCTB6HHO Bbl6opa) HTepauHOHHhlX YCKOpHIOmHx K08qiq>H

~H6HTOB - C,llBHrOB H KOHKP6THO peanHayeuoa CTp8TerHeM Haqana npouecca 
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YCKOP8HHH. IlpH 8TOM TeopeT11qeCKH 061,1qHo CqHTSeTCH 38,l{aqa H8XOX,l{8HH.fl 

U(n) - co6CTB8HHHX (KOPH8B1,1X) B8KTOPOB 6onee npocTolit, qeu 3a,l{aqa 
H8XOJK,l{8HHH n - co6CTB8HHl,IX 3HaqeHl1lit. IlpaKTHqecKH JK8 STO YTB8PJKA8Hl1e 
He BCer,l{a onpaB,l{aHo. ~3B8CTHO, qTo B H8H6onee qaCTO HCilOJib3yeu1,1x Ha 
npaKTHK8 HT8P8UHOHHHX M8TO,l{aX ,l{OCTHrHyTl,I yxe 3Haq11TeJiblil,18 ycnex11 B 
pemeHHH TOJibKO qTo OTMeqeHHblX xapaKT8plil,IX npo6neM. 0,l{HaKO, no-np8JKHe
MY, OCTaJOTCH npaKT11qeCKl1 OTKPl:Ulilll1, K8K H3B8CTHO, BOilpOCbl OilTHMl13a
Ul1H B HHX IlPOU8AYP, CBH3aHHblX H C ycKopeHH8M CXO,l{l1MOCTl1 11 C 3aTpaTa
MH pecypCOB 8BM. 06 STOM CBl1,l{8T8JibCTByeT, B qacTHOCTl1, H IlOM81Jl8HHblil 
BO BB8,l{8Hl111,l{HCCepTaUl1H aHaJil'l3 CHJibHblXl1 H3B8CTHblX cnaC5blX CTOpOH Ta
K11X, HaH6onee qacTo HCllOJib3Y8MblX H8 npaKTl1K8 HT8P8UHOHHblX M8TO,l{OB, 
KaK M8TO,l{bl 6HC8KUH!it H oopaTHblX (npa1mx) HTepau11lit, a T8KJK8 QR (Q.~) 

l1 LR (RL) HAP• M8TOAOB. 
~TaK, KpaTKO OTMeqeHHl,lil Bblill8 nepeqeHb KaK HepemeHHblX TeopeT11qec

KHX, TaK H npaKT11qeCKHX npooneM H ooyCJIOBHJIH B uenoM aKTY8JibHOCTb 
pac5oT, nOJIOJK8HliblX B OCHOBy ,l{l1CC8pTau1111 H Bb1IlOJIH8HliblX B COOTB8TCTBHl1 
C npo6neMHO-T8MaT11qeCKl1M nnaHOM HayqHo-11ccne.l{OB8T8JibCKl1X pa6oT RBTA 
Olli~. 

~OpMBJibHOlit OCHOBOil HOBblX pe3yJibTaTOB, nonyqeHHblX BO BTOQO!it rnaBe, 

{ 

(K) (K) (K)(k) (Kl(><) (K+l) (Kt.!) <•>1 (1) J. K <l) (.0 (l() ~ 
nocnyxmm 113B8CTHb18 [(C-W-E) = l·R-R·l = C3 ]-[( =0.-···l - )(C-:81-'1.·E)(L···l)] 

3 · .3 .3 l=J. 
(K) (Kl (K)(l() (K)IK) CK) . ('<'IL (K+!) <•>-1 Cl) CL) ('<) ] 

JIH60 {[(C3W-E)=L·R-( R·l +W•E)=C3 ;-_[c
3 

=(l . ··l "1) CJ(L--·L )] 11Tepau110HHhJ8 

npoueCCbl ycKopeHHblX Ha OCHOB8 ABYX paan11qHblX CTp8Ter11Jit l R -MeTOAO~ 
H H8Tpa,l{11UHOHHbl8 pe3yJibTaT1,1 nepBOlit rnaBH ,l{l1CCe.pTau11H. 

HayqHa.fl HOBH3Ha 11 3Haq11MOCTb pa60Tbl. B npe,l{CTaBJI8HHOlit pa6oTe no
JiyqeHO Ha OCHOB8 MO,l{Hg)l1K8Ul1H l R ( RL) - anropHTMOB, a TaKJK8 HeTpa,l{l1-

U110HHblX g)aKTOpl13aUHH (3-M8TPHU H 0000Ul8HHOH T80PHl1 MyJibTHnJIHK8Tl1B
HblX npe,l{CTaBneHHH 11X B8AY~HX yrnOBblX Ml1HOPOB MHOJK8CTBO Sg)g)8KTHBHblX 
M8TO,l{OB Bblq,rnneHHH Ha 8BM BC8X. C00CTB8HHblX 3HaqeH11H l1 COOCTB8HHblX 

(KopH8BbIX) B8KTOPOB Tpex,l{11aroHaJibHblX MaTPHU OOUlero B11,l{a (I) npol13-
BOJibHOlit CTpyKTypbl. Ryqw11e (Hanp11uep, ~ Wrx, H r(i-wrx- ) 113 pa3pa6oTaH
HblX M8TO,l{OB TpeOyJOT npH HaXOJK,l{8Hl1H cneKTpa (3 -MaTpHu BABS PS3S 
Y8Hbme onepsu11lit YMHOJK8Hl1.fl, qeM"CTaH,l{8pTHb18 (Oea nepeCT8HOBOK) Bepc1111 
~R(RL) -M8TOAOB 11 B Tpl1 pass M8HbW8 yMHOJK8HHH 11 A8JI8H11lit, qey 
QR(QL)-MeTO,l{bl. Ilpe,l{JIOJK8HHbl8 M8TO,l{bl coxpSH.fl!OT BH,l{ 11CXOAHblX MSTP11U H 

B npouecce l1Tepsu11lit, B TOM q11cne 11 np11 HSJI11q1114 y HHX KpaTHblX H (HnH) 
KOYnneKCHl,IX co6CTB8HHblX 3HsqeHHlit. 8TO ,l{OCTl1rHyTO 6naro,l{apa H8TP8AHUH
OHHOMy B3rJIH,l{y· Ha pOJib C,l{BHrOB cneKTPS MSTPHU K8K B npouecce IlOBl,IW8-
Hl1H CKOpOCTH CXOAHMOCTH, .TSK 11 B coxpaH8HHH BH,l{a HCXO,l{Hl,IX MSTp11u B 

npouecce HT8P8UHH. Pa3ps60TaHbl Sg}g)ciKTHBHble anropHTMbl BblqHcneHHH co0-

CTB8HHl,IX (KOPH8Bb1X) BeKTOpOB Tp"ex,l{118roHaJibHl,IX MSTPHU 06Ulero BH)'.(S npo-
113BOJibHOlit CTpyKTypbl. 

. 4 

·--·~ 

) 

l 

Ilp8,l{JIOJK8Hbl HOBb18 Sqiql8KTl1BHbl8 snropl1TMbl B1,16ops YCKOPHIOUll1X C,l{Bl1rOB 
B 11Tepau110HHblX (Ha oc~oBe lR(RL) -MeTO)'.(OB) npoueccax noHCKa _cneKT
·POB Tpex-, IlHTl1-, C8MH,l{l18rOHSJibHl,IX 11 xecceH6eprOBl,IX MBT,PH!.\, no.~BOJIH
!OU\118 ynyqumTb xspaKT8pl1CT11Kl1 COOTB8TCTBYIOU\HX. (B TOM q11cne 11 113 113B6-
CTHOrO naKeTS ET5PRCK ) CTaHABPTHliX nporpaMM. 

IlonyqeHbl CHCTeMaTl1311pOBSHHb18 MHOl!t8CTB8 npe)'.(CTaBJI6H11il pS3JIHqHHX 
(B TOM qacne H8Tpa)'.(11UHOHHOro) THIIOB AJIH 6noqHo-Tp8X)'.(H8rOHS1IbHblX 11 ID4 
oOpaTHblXMaTp.iu, s TBKl!te AJIH ax Be.l(y1Jll1x OnoqHo-yrnoBblX MHHOpoB 11.on
pe)'.(en11TeJien KaK B cnyqae H8B1,1p0lK,l{8HHOCTl1 BC8X 11X B8)'.(ytqRX onoqHblX llOA
M8Tp11u, TaK 11 B cnyqae BHPOJK,l{8HHOCTH H8KOT0p1,1X 113 HHX. B peayJibTSTe 
qero npe,l{JI0l!t8Hbl HOB~e Sg]g)8KTl1BH@e MBTO,l{@ B@q11cneHHH Ha 8BM M8TP11U o~
pSTHliX K OJIQqHO-TpeX)'.(HSrOHSJibHliM oo~ero B11,l{S HK OnoqH0-~8KTOPl130BSH
H@M H3 H8KOToporo 'Knsccs, S TaKl!t8 HX B8'AYUl11X OnoqHo-yrJIOBl,IX M11HOPOB. 

BliilOJIH8H SH8JIH3 OC008HHOCT8lit pa3JI£1qHl,IX MO,l{enelit H CBH38HH@X C HH
MH q11cJI8HH~X anrop11TMOB pe~8Hl1H H8KOTOPliX 3S)'.(aq o6ps60TK11 8KCil8p11M8H

. TSJibHblx" ,l{8HHblX B g)l13HK8 BhJCOKl1X 3H6 pr11n • 

IlpaKTliq·ecKSH 3Hsq11uocn pa60T1,1. CoaAaHa cacTeus CTSHASPTHHX npor
paMM Ha 8BM_cep1111 EC HS ~OPTPAHe )'.(JIH pemeHHH cneKTPSJibHliX 3a)'.(aq 1111-
HelitHOH anre6pbl. IlpOB8)'.(8HO 11X cpaBH6Hl18 C H3B8CTHblMH CTSHAaPTHliMH npo
rpaMMBMH, HanpHMep, 11a naKeTa EISPRCX H Ha 611611110TeK11 11;lly6aa 11

, _T.e. 
C nporpaMMau11 :PM'T'Q.Ll 1 :t,M'TQU. ,:PB~ECT 1 :PXNVIT , B KOTOpliX pe8Jil130B8-
Hl,I Q~(q_L)-snrop11TMbl, MeTOAH 611cei<u11tt 11 oopaTHHX 11Tepau11n cooTBeTcT
B8HHo )'.(JIH B61Jl8CTB8HHblX TpeX)'.(11SrOHSJibHblX uaTpHu. Ryqmae 113 C03)'.(8HHblX 
nporpBMM npeBOCXO)'.(HT no OCHOBHl,IM xapsKTepHCTl1K8M H3B8CTHb18 CTaH)'.(SpT
Hhl8 nporpaMi.tbl 11 HM8JOT, B qacTHOCT11, 6onee qeuB ):(BS pa3s nyqmee 61,1cT
.P~AeilcTB11e 'np11 nOBl,IW8HHOlit ToqHOCTl1 Bliq11cneH11lit no cpaBH8HHIO C YK838H
HliMH Bblrue nporpaMMSMl1 • 

,:, P~apae50TSHbl H8 OCHOB8 nonyqeHHblX npe,l{CT8BJI8HHil 6noqHo-Tpe~11sro
HaJibHblt'11 ·'.li1.ro6p8THHX MST PHU B8pl1SHTli OnTHMSJibHOrO p81118Hl1H 3S)'.(8q. qHc-

1I8HHOrO 
0

MOA6Jil1POB8Hl1.fl 11 peKOHCTPYKU11H (c yqeTOM 113B8CTHliX cnyqailHblX 
g]SKTOPOB) KHH8MST11qecKHX nap8M8TPOB TP8KOB 38PHJK6HHHX qacTl1U B ~H3H
q·ecKl1X ycTSHOBKax T11ns 11 r11nepoa11 • 

Anpo6aUR.fl paooTH. Pe3y1IbTBTH, Bome)'.(w11e B ,l{HccepTaUHJO, )'.(OKJia)'.(HBa
JI11C:& HS M6lK):(yH8pOAHOM Cl1Mil03HyMe no BOilpOC8M 8B;OM8~~38UHH oe5pa60TKH 
ABHHblX C nyablpbKOBliX 11 11CKPOBliX KBUep (Jly6Ha, I97I r.), BceC0!03HOlit 
KoHwepeHua11 no CTSTHCT11qecK0My MOA8JIHPOBSH1110 B uaTewaT11qecKoil WH3HKe 
(HOBOCH611p·cK, 1976 r.), BC8COIO~HOM COB81Jl8Hl111 no nporpawmpOB8Hl1!0 11 
Y8T8M8Tl1qecKl1M M8TOASM p8W6HHH W113HqeCK11X 3aASq (Jly6H8, 1973 r.), 

Tp6Tb8lit H8UHOH81IbHOil KOHgJepeHUl111 11ABTOM8TH3SUl1.H-76 11 (BapHa, HPE, 

1976 r.), Mell[)'.(yHapOAHOH KOHW8P8HUl1H no o6paTHliM aa)'.(aqsy (Konpellier, 
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France, I982 r.), KoH~epeHUHH MOJIO,lJ,hlX yqeHl:IX Ep~W (Hop-AM6ep;zi,I979r.), 
BC8COI08HOlii' KOH~epeHUHH "B1:1q£1CJIHTem,HaH ~H3HK8 H MaTeM8THqeCK08 /MO,Il6JIH
poB8HHe":' (Bonrorpa;zi, I989 r.) t BceCOI03HOil IIIKOJl8-C8MHH8p8 "IlaKeTl:I npHK
nailH1:1j(nporpaMM ;zina peweHHfl aa;zia'I nHHeilHolii anre6p1:1 11 (KHeB, I990 r.); 
,Il0Kll8,Ill:IB8JIHCI, H8 H8yqHl:IX C8MHH8pax Jli3TA H no M8TO,IlaM Bl::l''LHCllHT8JI1,HOil l1 

npHKJIS,IlHOtt waTeuaTHKH ]BTA OWHW, no cTpyKType aTOMHoro a;zipa ]T~ O"HW, 
H fill~ AH Ya CCP (r. TamKeHT), oT;ziena B1:1qHcJIHTen1,H1:1x MeTo;zioB WBM'HM. 
H.H.MycxenHWBHJIH AH rccp (r. T6HJIHCH), OT;ziena Bl:lqHCJIRT8Jll>HOlii MaT8M8-
THKH 0K HM/ B.M.rnylllKOB8 AH YCCP (r. KHeB), Ha C8MHHape BhJqI1CJIHTen:r,
Hl:IX ueTo;zioB HWBU·MrY (r. MocKBa), Ha ceMnHape no Bhl'IHCnHTen1,H1:1M MeTo

;ziaM BU CO AH CCCP (r. HoBOCH6HpcK). 

Ily6JIHK8UHH. 0CHOBHhl6 peayJ11>TaT1:1 ,IlHCCepTaUHl4 ony6JIHKOB8Hhl B neqa-
TH B pa60TBX [ I+I4] ,[I6+40]. - -

CTpyKTypa AHCCepT8llHH, ~HCC8pTBUHfl COCTOHT £13 BB6,Il8HHH, Tpex 
rnaB, BKlll0'18IO!qHX IS naparpa~oB, OCHOBHhlX peayn1>T8TOB H cnHCK8 JIHTepa
Typ1:1, H8C_'IHTl:IB8IO!qero 347 HaHM8HOB8HHtt. B ,IlHCCepT8UHH npHHHTa TpexaHa
qHaH HyMepau.i:a (a,6,c) ~opMyn, neMM, 'J!eopeM, npeicTaBneHHlii, cne;zicTBHlii 
H aaJ.leqaHHlii, r;zie 8 - HOMep rJI8Bl:I, B - HOMep naparpa~a B H'elii, C - HO
Mep. COOTB8TCTBYIOiqHX ~OPMYJI, T80p8M H T,,Il. B STOM naparpa~e; Ilpa·ccl:IJI
KaX ~Hllt8 Ha COOTB8TCTBYIO!qlll8 pea'yn:r,TaTbl H3 TElKCTa ,1U1CCepT8UMH Ml:I 6y;zieu 

non1,aoBaT1,ca.TaKJ1te yKaaaHHolii HyMepauHelii. 

) 

Jl 

]H'IHl:lil BKllaA 8BTOpa. ABTOP ,IlHCC8pT8UHH, pa60T8H B KOJIJI8KTHB8 co
BBTOPOB, 06~e;ziHHH10iqeM coTpy;ziHHKOB ]BTA, Mil OWHW, a TaKxe WH~ AH Ya 
CCP (r. Ta111K8HT) H W~B8 TrY (r. T6HJIHCH) Ob!JI HHHUHBTOPOM H HayqttliM 
PYKOBO,I\HT8Jl8M ,IlBHHOrO HayqHoro HBnpaBJI8HIIIH. WM .. JIHqHojiaapa60T8Hhi"Bce 
npHHUHillllaJil>Hl:le BOilpOC!i, OTHOCH!qH8CH K nonyqeHHl:IM peaynuaTaM, qTo 
o6ecne'IHJ10 -ero OCHOBHOlii H~yqH1:1lii BKJia,Il .B Bl:IIl0JlH8HHhl8 HC<fneio#aHHH. OH 
Henocpe;zicTBeHHO yqacTBOBan TBKllte B nporpaMMHOlii peanHaBUHH-Ha 8BM paa
pa6pTBHH!:lX anropHTMOB 14 B aHan14ae peayn:i,TaTOB peweHHH _ ~HaHqecK11~ aa- '\ 
,I\8'11. . ' -, - ,, 

Il. KPATKOE CO~EPUH"E ~WCCEPTAWiW 

Bo BB8A8HHIII OOCYJK,IlaeTCH co;ziepxaHHe npe;ziueTa 14CCJI8,IlOBBHHlii, o60CHO
BhlB88TCH 14X aKTY8Jil>HOCTI, 14 npl4BO,I\HTCH- 8HaJIH3 JIHTepaTyp1:1. C~OPMYJIHpo
BaHa TBKEe uen1,, HayqHBH HOBH3Ha H npaKTHqecKaH 8H8'1HMOCTI, pa60Tl:I. 
YKaaaHl:I OCHOBH!:18 peayn1,TaT1:1, Bl:IHOCHM!:18 H8 aa~TY, ,Il8HO OilHC8Hlll8 
CTPYKTYPl:I ,IlHCC8pT8UHH H nepeqeHI, OCHOBHl:IX peaynl>TBTOB no rJIBB8J4. · 

IlepBaa rnaBa, cocToaiqaa HS qeT1:1pex naparpa~oB, co;zieplltHT Hanollte

HHe nony'lel!Hl:IX peayJil>T8TOD, CBH88HHl:IX C paapa60TKOlii H CHCTeMaTH38UH

en OCHOBHl:IX anre6pauqecKHX npe;zicTaBJI8HHlii paanuqHl:IX TllllOB AJIH 6noqao-

6 

f. 

waKTOpll30BaHHllX H3 H8KOToporo KJiacca, 6JIO'IHO-Tpex;ziuaroHaJI1>HHX o6mero 
BH,Ilarq,

1 
2.2. 

a; =-
P:. q,.t. 23 

P3 <r3 z,, 
Pm-.8m-1.2m 

Pm <tm 

irn6o ~[(9><),;:i1-i = c = 'l-di~[(91(l":i 1 , (I) 

1 
ecirn !det(q_i)-:f:.O 1: , 

14 HM o6paTHllX ( C 1= B) -MaTpHU, a TaKlK8 ,I\Jlfl HX (HanpHMep, ,I\Jlfl i ) 
Be pXHIIIX · ' [q,1 Z.t. ] 

[L\1 = dd(91)J? [ll1 = det<[!~ ::}J, [ Ll: :dd( P,i i:~3 )] 1 •• 

m,:60 HRl!tHHX _ [Ct, z J 
m · m 'l-m-1 ~m m m-:. m-.L 

[fl :cfd(o )] [fl ,:J.d(rp n \J [A =J.it( Pm.J.~m-1.c'm )], • • • 
m ~m , m-j_ L m -rmJ ' m-:. Pm q,.m (2) 

B8,I\Y~HX yrnOBhlX MHHOpOB H·Ollp8,Il8JIHT8Jl8H. 
Oco6oe M8CTO npH 3TOM aaHHMaIDT BOilPOCl:I KOJllllqecTBa npe}l;CT8BJ18HHlii KalK

;zioro H3 paccMaTpHB88Ml:IX THilOB. 3,Il8Cb B (I) H (2) f ii1i:1 - ;ziuaro
HaJil>Hl:le 3JI8M8HTl:I { , flBJIHIO~HeCfl (B 06ll(eM cnyqae) KB8}l;paTHllMH paan111q-

m 
Hl:IX paaMepHOCTett H ! pl( ? 21( 11(:,t - npirnoyronbHhlMH COOTB8TCTBYIO~X 
paaMepHOCTelii B8Ul8CTB8HHl:ILIH MBTPHUaMH OClll(ero BH,I\8, a d,i~ [ (<J..11.):':1] 
6noqHO-,I1HaroHan1,H1:1e C 3JI6M8HTaMH-6JIOKaMH ~. HS ;ziuarOHBllH MaTpuu1:1. 

. m . 
IlpH 3TOM' ecnH £ 't, a, ' :! p 1 - npOH3BOJil>Hhl8 B8ll(8CTB8HHhl8 q111cna' 

_,_ 1 , K K 1 K 1(:3. 

To (t = C3) - HBilfl8TCH Tpex;ziHarottan1>Hon MaTpuueit o6ll(ero BH;zia. Hpo6ne
ua nocTpoeHHfl yKaaaHHllX npe;zicTaBneHHlii ttau6onee nonHo 6una HayqeHa 
(CM., HanpHMep,[4,I,2,6]) B JlHTepaType JIHilll, ,I\Jlfl (Ca -M8TPHU H, KaK 
cne;ziyeT H3 C0}1;8plK8Hlllfl nepBOH rnaBl:I }l;HCCepTaUHH, o6o6ll(eHH8 peayJil>T8-
TOB Ha cnyqalii c·(I)-MaTpHU 06ll(ero BH,Ila npe,IlCT8BJif!Il C06oit, C O,IlHOlii 
CTOpOHhl, He BC8r}l;a T6XHHqecKH npOCTYlO (Ha-aa H8KOMMyTBTHBHOCTH B 06-
meJ.1 c;n:yqae YMHOlK8HHH MBTPHU) aa;ziaqy H, C ;zipyron CTOPOHhl, BO BTOPOM 
cnyqae MHOl!t6CTBO,npe,IlCT8BJI6HHlii OKaaaJIOCb 3HBqHT8Jll>HO wupe, qeM B nep
BOM. IlpllHUHllHa]Il>HYIO pon:r, B rettepauHH MHOl!t8CTBa BC8B03MOJKHl:IX npe,IlCT8B
JI8HHlii ,I\JlH 1£(1) H 8 MBTPHU H ,I\Jlfl HX B6,I\Yli!HX MHHOpOB c1:1rpana npe)l;Jl0l!t8H
H8H KOHU8IlUHfl O,IlHOBpeM8HHOlii npoBepKH o6eux 6noqHo-M8Tp14qHhlX CIIICTeM 
paBeHCTB B·4: =E=C·Eb , B OTJIHqHe OT 061:1qHo npHHflTOH B IlO,IlOOHNX 111ccne;zio
B8HRHX npoBepKR TOJil>KO neBoro paBeHCTBa, qTo n,111w:r, wopMaJil>HO OTBeqano 
H8B8CTHOlii rpynnOBOH 8KCHOM8. 

B §I.I npHBO}l;HTCH Teopeua I.I.I, onpe.zteneHHNM o6paaou cyiumpyll
iqaa OCHOBHNe peayn1,TaT1x H3 pa6oT aBTOpa no onucaHHIO CTPYKTYPH!:lX oco-
6eHHOCT8H CTp06Hl4fl M8TPHU, o6paTHNX K Tpex;zinarOH8Jll>HhlM, a T8K~e no 

paanaqHl:IM (B TOM q111cne o6o6iqeHHO-MYJil>THilJlHK8THBHOro THna) npe)l;CTBBJie

HHflM HX B8.IlYlllHX yrJIOBl:IX MHHOPOB. YKaaaHHaH TeopeMa llOCilYl!(HJIB CB0806-

paaHl:IM rettepaTopoM paaJIHllHl:IX llO,IlXO,IlOB H T8XHHqecKllX peweHHH npa 0606-
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U1eHHH peay1lDT8TOB H8 enyqail 6noqHo-TpeX){H8rOH81lDHblX_M8TpHu. B qaeTHO

CTH, B nepBOM naparpaIDe nonyqeHbl 0606U1eHaH TeopeMbl I.I.I Ha enyqan 

611oqHO-TpeX){H8rOH81lDHblX M8TPHU C(l) , npHH8,!l;1Iel!C8UlliX K KnBeey, xapaK

TepaayeMOMY onpe,n;eneHHblMH KOMMYTBUHOHHblMli eooTHOWeHHHMlix). IlpH 8TOM 

npe.7teTBB1!8HHH ,!!;11.H 8 = 0:-1 
nonyqeHbl 6ea K8KI4X-llH60 01:'P8Hliq6HHn H8 no

Be,!l;6HI4e B6.1tymax yrnOBliX MHHOPOB MBTPHU t(l) , noeKOllcKY npH ,!l;OK888-

Ten1>CTB6 6blna acnoncaoBaHa o6maH TeOpHH 8 == [dei(c)Tf 'i - np11eoe

.1tHHeHHblX MBTpau, a He IDBKTopaaauaH Tana rayeea. Oripe.1teJI.HIDU1YID pone B 

HeC1!6,1lOB8HHHX nepBon rn8Bbl ,!l;HCC8pT8UHH Cblrpano BB6,!l;6HH8 B [18+27] 06-

06U18HHblX M8TpHqHblX IlOCJie,!l;OB8T8llbHOCT8H BH,!l;B 

&~-1 = 9,~- ~.3+.i~/~+.£ , G-m-f 'fm ' (dd(CJm)#-O) J} =m-.1, · -~ 1. (3) 

{ 

EcnH de,t( 6r~) =f:. 0 , TO 

Ecna_ d.d('f.t)=O .1tn.H mo6oro ? Ha (.t.!?;,~m-.z),To G-
2
_1 =?, 

HO G;f-;1.= i~-1, ee11H dd(9,2_)-:/=0. , 

{

EcnH rut(X~)f. 0 , TO ··; . 

A.3+1 = 9-.3-Pf..1/2~, X.1.='t.t,<dd(9i)=t-o),,~=:.~3, ••. ,m_ (4) 
Eena J,d(Ji.~)=o ,1.1na mo6oro ~ aa'(3=?!:m-1),ToA~+'J?, 

HO A~+;.,= 9-~+l , 6C1IH Jet( <J;+J.)i- 0, 

KOTOpble HBllHIDTCH, K8K BH,!l;HO, IDYHKUHHMH OT 8neM6HTOB C(l) • B ,n;pyrHx 

TeopeMax aToro naparpBIDB e aenonoaoBaHHeu peaynuaTbB pa6oT [ I ,3 ,5, 7, 

18+22] ,!l;llH H8BblPOl!C,!l;8HHblX MBTPHU((I) o6mero Bli,!!;8 B npe,n;nonOl!C6HHH HeHy

neBblX Be,n;yuiHx 6noqHo-yrno11blx MHHopoB nH6o f bt(X,,.) =t-oJi<::.£ a (na6o) 

{ Jet (&I():/: 0} ;:: noeTp08Hbl ene,n;yKlll!He ween ·8,!l;HHCTB6HHblX paairn:qHl»X 

llPHMblX npe{,n;eT8Bf8HHH ,!l;llH B = c
1

_' • .1.m {n;, " B ' • L.. L. 
B .. ·r1.fa~ , ecnH l~J-L- , c.,: .. , eena 1-J-t_m, 
i. f"'J°+J. ~=J+l<. JJ , (5) 

B.:= j B.:= J .i 
tJ n c._. s.. een" 1 L.i,L.,"L.m• w s .. •n.P, ecmi: lf::i.t:.flm· 

f>=i+1< • JJ ' n - -J- ' · ·~t 2=l+J.~ 7 ' 

{ 

8 .. -rl.fo?, eenHHjfi:!:111, . {nc.,:B.'.,eenH 1.fjfi!:m, 
- tt ,3=:+J. B. = :,~ j+1< JJ ( 6) 

B .. - J A t.i J 

w 8-··nfo"' eenal:fi~j:!:m,· nc .. -B .• eenaJ.~i!=H:.m, 
ll ~=t+l <' ' ,=,+1< JJ 1 

I',!l;e eTpyKTYPHH8 MBTPHUbl ! C? , C~ H J>~ ,j,~ BblpBlK8.KlTC.H qepea ane

MeHTbl Bu H MBTPHUbl ! X' & 1 B BH,1l6 

1 ,. -1 B -1 A -1 ! K = s;K • a.,11(.-1 , Ji< = 8K-11<.=1 \-1K ; cl(= K-1~ B,o< , cl(= Bl(l(-i 8K-1K-1 ( 7) 

,1l1IH Beex K= :z.,3,. • ., m H 

x) Ilpauepbl MBTPHU ~(1) H8 YKB88HHOrO Knaeca, 8 T8Kllte aa,n;aq, K HHM 

npHBO~H~HX, ~8DTeH B §3.2 ~HceepTBUHH 

8 

; 

\ -., 

., 

) 

) 

{

'Jr<•i=-'(l~.;X;.;) , '1<•1=-(.ii/(,i~l(+1), 

A _ _ • --J_ A _ --1 
J"r1•r (t?1<•1 ~I( ) , cKH - -(t:r I( ·4,1) , 

eeJIH K = 1,:.,. • •,m-J. 

eena I(= m-1,m-:,,,, .•• , 1 
(8) 

a AllH H6BHPOllt,!l;6HHI,IX B .. - ,!l;HBrOH8JlbHblX 61IOKOB 8 . tt . HM8IDT ueeTo c11e,1.1y-
IDUIU0 e,n;HHeTBeHHble npe,n;eTBBlleHHH 8,!l;,7.IHTHBHOrO Tl1Il8 

B (- - -1 ii= A;,+1+Cr,_1-9-;) , _K=l,:., •.. ,m, 111160 (9) 

m 1< -1 K } . : ;~ ~s.f~•A;,1"/?ll2•i=m, ... ,1 =B ~{1~14-C;+.i~ii+it,1, i=m,'. .. ,i . 

. . I- ·: t, " --J. L • • il --1. .. A • (IO) 
Z:: n c~-~-1.· np,. 1 t=1, ... ,m G. 14-c.·St~'t':1."f'i, t=l, ..• ,m . 
K=l ~=K+l ?=K+J.<' L- <- -' - · 

IlPH:oT_OM MH 6,!l;l1HCTB6HHblX BKK (9) H. !~~,i,>(;cl(,cK} (8) nonyqeHbl 

AllH 148TPHU C (i) 06U1ero BH,!!;8 PBB6HCTB f Cl(•B •• = B • p. B .A= cl(.81(Jll.; 1 
. . {. · "" K-1K·l"" , i/1( JK -~,_-,. 

8 T8Kllte AJIH qaeTHoro enyqaa MBTPHU <t(1) , y KOTOpblX . 

{ d..et(ii.K) :{:.o, cld(G-")4= o :1'1 det(~I() =f: o , _dd(P")::/=o} , qeTblpe paa-

naqH1,1x npe,n;eTBBlleHHH J:!YllDTHilJIHKBTHBHOrO THllB ,!l;llH 6JIOK~~ Bu . . .• 
m . -1 --1 <- ,. } { m - --i m . :.1 . . . ~l(i;:7/J •(C:i-o=B1i)·K,;Po · '·~· _ f:1♦lK-C8mrnAm+i)·(l(':J,fl(), •. 'crt) 
L ,. --J. . t -1 -Bir m • ·-1 - --1 m . 

JJ_Ci<·(C:ro = fl,.J.l)·(/J.f")' i.:J., ... ,m (K'Jt~><) ·(~,;Am+i},[J/K ,i<=m-1., ... ,J.. 

B TeopeMe I.I.6 aToro naparpaIDa (Ha oeHoBe pesynI>TBTOB pa6oT [ I8-t2IJ) 

AJIH YK888HHOrO qacTHOrO enyqBH H8Bblp0llt,!l;8HHblX MBTPHU (C ( i) , B KOTO

pb!X Bee l 'hr:~ HMeIDT OAHH8KOBli6. p88M8pH09TH ! Bee {PK·, ·~K11(:,.
He BhlpOlltA6Hbl, a TBKJKe oTnaqHbl OT HYllH Bee l Ll 1 , /J.j J , noKasaHo, qTo 

npeAeT8BJI8HHe Ba B BH,!l;e 8,!l;,!l;HTHBHOH eK06KH (Ai+l,f, G.i-['tif1 (9) H 

npHMble npe,n;eTBBll8HHH (5), (6) HBllHIDTC.H reHepaTopa1,m I6-6AHHeTBeHHI,IX 

paanaqHblX np.HMblX IDBKTopaaoBBHHblX npeAeTaBneHHil B BHAB 

{

.F, •1i ' 
B .. = 

lJ 
. R(Wj , 
I 

eeJIH J. 6 (i!::j)&m, 
(12) 

8CJil1 J. ~ (j~i):6 m , 

a (5), (6) H MyJlI>THilllHKBTHBHble npe,n;CT8BlleHHH, Bu BH,!l;B (II) - reHe.-

paTopa1rn. 256-paa11aqm,1x npe,n;eTaBn:eHHit B BH,7t8 (12). Ilp8,lleT8B1IeHHH (12) 

I4M8IDT MeCT~, eCllH He Il01!D80B8TI,CH yKpynHeHHeM 61IOKOB, T01lDK0 .zlllH yKa-

88HHOro qaeTHoro enyqafi MBTPHU t (1) H npH 8T014 Bee MBTPHUbl { F;,, Yz, 
Ai' "i 1 - KBB,!l;PBTHble O)lHHBKOBblX paauepHOeTeil H HeBblp0lK,7.18Hhl. B ABYX 

Teopeuax §I.2 - BTOpOI'O naparpBIDB IlOK888HO cy~eCTBOBBHH6 ,!l;B6H8AUBTH 

e,n;HHeTB6HHblX HepeKyppeHTHblX npHMblX H COOTBeTCTBYKllllHX HM meeTH 8,7tHHCT

B8HHblX uaTpaqHo-IDaKTOpHaoBaHHblX.npe,n;eTaBneHail .1tn.H uaTpHu· o6paTHblx·K 

6noqHQ-IDBKTOpH80BBHHblM THllB (5)+(7) H B qaCTHOCTH, (I2). IlOK888HO 

TBKxe, qTO nonyqeHHb18 meCTb MBTpHqHQ-~8KTOPH80B8HHblX npe)leTBBll8HHH 
-1 ~ 

,7tJIH B = C Hf.!8IDi' M8CTO H ,1l1IH 6JIQqHo-Tpex,n;aaroH81IbHblX M8TPHU 06ll!eI'O 

BH,!!;8 t(i) , B KOTOPHX OT1!Hqffl,I Qi' HyJI.H B8.7lY~He 6noqHo-yrnoBbl6 MHHO-
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pbl. qeTblpe, H3 meCTH yK838HHblX, HBJIHIDTCH npeACT8BJI8HHHMH HOBOro (He

TPB'AHUHOHHOro) THna, llOCKOJibKY B KaqeCTBe napaMeTpOB B paanoxeHHHX 
U.8TPHU 1£(1) HCilOJib3YIDT AH8rOH8JlbHble CinOKH 8.,: ( 9) M8TPHU!-J B =a:-~ 
9TH HOBble npeACTBBneHHH ll03BOJIH~H (cu..[22+27]) yc~eWHO cnpaBHTbCH c 
38Aaqett IlOCTP08HHH 8CT8CTB8HHO-aneMeHT8PHblX M8TpHqHo-~8KTOpH30B8HHblX 
H nplU.!blX IlP8ACT8BneHHtt MBTPHU 4: (1.) H B=IC1 np.11 H8nHq5'rn y HHX Hy
JI8Bb!X B8AY~HX CinoqHbJX yrnOBblX IWHOPOB. EOJibWYID ponL Cblrpan.11 8TH HO-
Bble npeACT8Bll8HHH H B OCiOCHOB8IDIH H8Tp8AHUHOHHOrO pemeHHH npo_Cinew t, 
MHHOPOB, 8 T8Klle cneKTP81IbHblX 38A8q. B §3. I C yqeTOM oCioCi~eHHblX M8T- .. ~ 
pHqHblX nocneAOB8T8nLHOCT8li (3) H (4) CTPOHTCH (Clea HCilOnL30B8HHH ne-
peCT8HOBOK) paanHqHbJe THllbl M8TpHqHO-QJ8KTOpH30B8HHblX npeACT8BneHHit ', 
( p88llOllt8HHit) CinoqHO-TP8XAH8rOH81!bHblX MBTPHU f. ( 1) oei~ero BHA8 npH J 
H8JIHqHH y HHX p83JIHqHbJX KOMCiHH8UHit HYll8BblX BCAY~HX onoqHo-yrnOBblX MH- . 

HOPOB. IlpH aTOM B KaqeCTBe gJ8KTOpH3YID~HX U.8TPHU (COMHOlltHTene~) B paa- \ 
110JK8HHHX TBKHX C(.1.) M8TpHU HCllOJIL3YIDTCH llHWb 8CT8CTB8HllblC C MHHH
M8llLHOit paau.epHOCTLID CinOKOB CinoqHO-ABYXAH8rOH8llbHblC H Cinoq110-AH8ro
H8llLHbl8 M8TPHUhl. Hanp.11u.ep, B Teopeue I.3.IO AllH H8BblPOlltA8HHOit t(i) 
U.8TPHUbl oei~ero BHA8, y KOTOpoit oCipa~amcH B. HYJIL llHWL no OAHOMY H3 
B8AY~X CinoqHo-yrnoBblX MHHOPOB, K8JKAOro H3 ABYX yK838HHblX THilOB, no

nyqeHbl cneAYID~He p88ll0llt8HHH 

IlpeACT8Bll8HHe Ana CC(i) [ npH dd(GK) = o H det('J,1(_1):/=0 =I= det(9'm) ·AJIH 
nroeioro K Ha HHTepBana ~ &. J< ~ m-:t J 

Efs) 
i~i 
Ee-·) 1(-,2,fK-.L 

EKi)I( 

Ei<oi<~1. 
E f ") 
K+lt+.2. 

E.JJJ 
Em 

• 
E1 
s_ 

E,..1. 
A A 

R, •.. R 1= .._ K·l'K 
E 

K+,l. 

E.t. ~- Ei Bi 
A 

fc,?E.2. 
G-1(•?, 

E B 
/I. .t 

q,.1(-J. E-~- ~cj~(-.1 K·i K·J. 
r~l(-el()i',c, E Ol(EI( 

PK+J. GI( K 

~iK+i 
GK+J. 

E 
K+.l. ~ •)E -- :-CK+;tl(+,2, -

= ((&) 

Em-.1 
Ent.I~ -l.. 

wcG-> j 

-- -
Gm-J. Em (-cm)Em 

fl. = ~ • n. c~ ·ti., 
J t=J+J.~ J-... 

A _ j_ A 

J
·= 1 .t ••• 1<-1,· Bi.= fi- · r1.Jd. -~ , i=l,.t., ••• ,x-1., 

' , } I t L-.J.~:L+.J.~ 

(!3) 

(!3') 

rAe { • K-.1.,. --.1 

A 1(-J. A _ A 

el(= 1ft (1-~i~) · 
Ilp8ACT8BJI8HH8 'AllH 4:,(1) [ 

IlpH aTou ( q,.1(-81() == AK+.L , ecnH {det(A~):/:oJ;:1.. 
npH de±(.ltl()=o H dd(</,1<,1)-::l:o:#.det(9,1 ) 

AJIH JIIDCioro I< H3 HHTepB8Jl8 3 6 K 6 m-1. J 

IO 

\ 

; 

EJ. 

c1lt 
(-a)E Ji<-lK·.L 

OKEK· 

Ei 
E.a. 

E 
K·l 

E B--·B 

Ji.:. 

AK·.l. 

rxl( zl( 7 
l_PK(9;E\)J 

K•l -
(-11.)E - - AK•~ 

El 
~.2.

ElH 
EK 

RK+~K•l 

RK+;i. EK,,2, 
~t'rK+l j l \ K•l mjl ~K+J. 

- .rK♦,i.Kt.i., E - -

· ~~~Em ~J~ A~.~ l flm E'!! 

rne - · . uJ(.A) - · i · 

Ef2_ 
E (-c) 

K·J, K·i 

E·O 
K·i I( 

EKOK+l = 11:(A) 

Ei.icJ.1. 
Emt9 

Em 
' 

, a.:~ 1.•n C~·A: .. 1, J j=K+,i, ••• ,m j n.= . -n.P~· 11•1 ,t=11+1, ••• ,m, 
J I<+ ?=K+:,<' ~ < t+l?=><•.1.<' 

(14) 

(IS) 
" { J - -1. A-1. P • 

'•', ,t = -~ ({J, ... -A~+iR..,) • ilpH 8TOM (9,1(-el()= ~i<-1,ecnu/det(~,.)io],,,~_-1. 
3:1<+1 · <" .< <" <" ,,->< 

lilHAYl\HPOB8HHblC MBTPHL\hl W (~) H c.V(X) B 38BHCHMOCTH OT p83JIHqHbJX 

KOM6HH8l\HH HyneBhlX MHHOPOB y ~(1) , MoryT, KBK CJIC,ztyeT H3 (13)+(!4) 
H Teopeu I.3.I+I.3.!3 aToro naparpa(f}a, npttHHMBTI> OT npocTeHwero AO 
OCiil(ero 6noqno-Tp8XAHBrOH8nLHOro BHAB. ilpH 3TOM OCHOBH8H Teopeua 
I. 3. 13 aToro naparpa<iJa YTB8P~A88T' qTo AllH HH.ztYl\HPOB8HHl:lX J.1(a) JIHCio 
w(.A) CiJIOqHo-~peXAHSrOH8llbHhlX MBTPHL\ cyil(CCTBYIDT, B CBOIO oqepe.ztb, paa

JIO~CHHH C M8KCHM8JlbHOit paaMepHOCTbID CiJIOKOB He Cionee qeM p83M8pHOCTb 

M8TPHU. 

·lcq"-el() :l(+j · [xi( c1i<.- ] 
- PK•l ~K P11. <i-el() 

J K 

B 8TOM naparpa~e noJiyqeHhl T8KE8 (Teopeua I.3.5 H neMM8 I.3.2) AOCT8-
TOqHbJ8 YCJIOBHH Bl:lpOEACHHOCTll 6noqHo-TpCXAH8I'OH8RbHblX MBTPHU ~(1) 06-
~ero BH.zta, 0606il(8IDil(H8 H3B8CTHhIC 8HanorHqH1,1e ycnoBHH ,ztJIH c, -M8TpHu. 
B §I .4 - nocneAHeM naparpa4Je nepBOH rnaBbl-, icxo.ztH Ha onpeAeneHID1 (3), 
(4) - oCioo~eHHblX IlOCJIC,ztOB8TenbHOCT8it H (p8KTOpH38UHH THna (13), (14), 
CTPOHTCH, C yqeTOM peaynbT8TOB p800T [22+27], IlP8ACT8Bll8HHH ooo6~eH
HO-MyJibTHilJIHK8THBHOro THna AJIH B8AYlllliX OJIOqHo-yrnOBhlX MKHOpOB H onpe
ACllHTeneit M8TPHU 1£3 , (E ( J.) ll 8, = q;-1. , KOTOphle A8!0T 8ip(p6KTHBHblC an
rop.HTMbl AJIH BhlqHcneHHH YK838HHblX Ben.11qHH. IlpH STOM AJIH t3 -U8TPHU 
YCT8H8BRHB88TCH COOTHOWCHHe 17. (J..",iG.")=[B,_~/ =(A;,,1,+~i-[9,;)] = fT(ii". fX") 

• l(=t 1<:i ':lf' ' 
HBRHIO~eeCH cneACTBHCM qeTblpex MYJILTllllRliK8THBHhlX llPCACT8BneHHit (II). 
BbJqHCJIHT8JI:E.Hbl8 CBOitCTB8 H OCHOBHble xapaKT8pHCTHKli anropHTMOB, HHAYUH
POB8HHblX nonyqeHHblMH B nepBOH rnaBe IlP8ACT8BllCHHHMH, paCCMOTpeHbl B 
§3.! 'AHCC8pT8UHH. 

BTopaa rnaBa AHCCCpTai,ilrn, COCT0Hil(8fi H8 WCCTH naparp8(l)OB, COACPlltHT 
CHCT8M8TH3HPOB8HHOC H3JIO~eHH8 OCHOBHl:lX peayJibT8TOB OpHrliH8llbHhlX HCcne
AOBBHHH [28+39], IlOCBH~CHHblX K8K paapaOOTKC HOBl:lX, T8K H MO,ltH(pHK8UHH 

H8KOTOpb1X H3 WHPOKO H3BCCTHblX QHCRCHHblX MCTO,ztOB (c UCJibID ynyqweHHH HX 
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OCHOBHliX xap8KT8pHCTHK) peweHHH cneKTp81lbHliX 38)l8q. qco6oe M8CTO 
3;!l8Cb 38HHM8IOT BOnpOC!i H8XOlK;!l8HHH cneKTpa H co6CTB8HHHX (KOPHBBl:iX) 
B8KTOPOB B81118CTB8HHblX Tp6JC,1{H8rOH81lbHblX M8TPlm 06111ero BH;!l8 IlpOH3B01lb
HOtt CTpyKTypli. ~CC116;!lOBaHHH 3TOtt rn8Bbl B!iil01IH6Hbl H8 OCHOB6 MOAHWHK8-
UHtt H3B6CTH!iX l R ( R L) - M8T O;!lOB C a9no11b30B8HH8M OTJ.18 qeHHhlX yEe ,Bhl

me peaynLT8TOB 0606111eHHOil TeOpHH Be;!ly~HX yrnOBhlX MHHOPOB (3 -M8TPHU, 
8 T8KJte CBOilCTB HX M8TpHqH0-~8KTOPH30B8HHliX (B TOM qacne H6Tp8;!lHUHOH
HOro BH;!l8) npe;!lCT8B118HHtt. Ycnex HCC118;!lOBaHHil 6h11I npe;!lonpe;!l6118H T8Klt8 

He COBC8M TPBAHUHOHHHM B3r1IH;!lOM Ha P01lb H M8TO;!lli BJiqHC118HM HT8P8UH
OHHliX C;!lBHrOB cneKTpa. CneuaanLHblM o6p830M Bhl6Hp88Mli8 d, -HaqanLHhl8 
C;!lBHrH HCil01lb30Ba1IHCb H8MH T8KE8 H K8K cpe;!lCTBO HCK1IIOq8HHH Hy1ICBhlX 

B8AY!lUIX yrnOBhlX MHHOpOB H, C116;!lOB8T61lbHO, coxpaHeHHH HCX9;!lHOro BH;!l8 
C3 -MBTPHU npOH3B01lbHOil CTpyKTyphl H B npouecce HT8P8UHH. 

B §2.I ;!l1IH K8X;!lOil (CM. T80P6Mhl 2.r.s H 2.I.6 COOTB6TCTB8HHO) H3 
yCKOPHIOIIIHX CTpaTerHH, npHB8;!l8HHliX Ha CTp. 4 8BTOpe~epaTa, IlOCTpoe
H8 MHOX6CTBO H3 ;!lB6Ha;!(UaTH anropHTMOB BblqHC118HHH o(C3) - Cil8KTp8 
B81118CTB8HHhlX t3 - Tp6JC,1{HaroH81lbH.blX M8TpHU 06111ero BH;!la K8K npH H81IH
qHH y HHX BC8X paanHqHhlX, TaK H B cnyqae (c yqeTOM TeopeMhl 2.I.7 H 

118MMhl 2.I.I3) Kp8TH!iX BCi118CTB8HHhlX H1IH (H) KOMil116KCHblX. C06CTB6HHhlX 
3HaqeHHH. TaK, H8IlPHL16P, anropHTJ.!HqecKyIO OCHOBY nepBhlX qeTHpex (HS 
;!lB8H8AUaTH) M6TO;!lOB TeopeMbl 2.r.s, HCil01ILSYI01118H nepByIO H8 YKBSaHHhlX 
CTpaTerHH ycKopeHHH, COCT8BHJ'IH cne,&y10111He HT6P8UHOHHb16 IlOC116;!lOB8T61lb-

HOCTH C1<) (I() (K)-1 CH) (H) • 

A, =1-v-,,A. · Ai.=A.t.=1; t=.i,a, ... ,m 
,+1 o, • , 

(Kl (I<) CK) (I() 

Z; = ~ /U-'l",•-) ; Z'.t = o 1 i=.2.,3, •. • , m 
Cl<) Cl<) Ci<) Ci<) CH) 

7; = (f',:·2;)/(9,,-_1-7!_1); ~ =o, i=.:t.,3, ... ,m 
(16) 

(I() (I() (I() /(IC) (IC) CIC) 

l, = '1,i - (P;-~') l;_1 ; l 1 = 9'; ; i=.:t.,3, ••. ,m , 
HCil01lbSY8Mhl6 o6osHaqeHHH B KOTOPblX ~opuanLHO 6b11IH nepeH6C6Hbl H npH 
Bbl6ope H8SBaHHH COOTB6TCTBYIOlll6ro M6TO,&a. 3;!l6Cb H BCIO;!ly ,&81166 

(K) CIC) I (/() CK) (K) 

'!;, = (P;·2)1(9';_j_'l;) ; !1 : 0 ; i= .t,3, ... , m, (I7) 
U) m 

8 TaKJte { q.; = CJ.· +d, J , { 9,1, 9,- , 2i ,l';} =.i - 3116L18HT!i HCXO;!lHOH J48TP1mbl 

{ 
Cl) m 

. ll:/1) a·d., - H6KOT0phle B81118CTB8HHb18 qac11a TBKHe, qTo 9-,--4=o}t"=J.· 
IlHTblil H3 anropHTLIOB 3TOH T80p8Mhl OCHOB8H H8 HCilOllb30B8HHH KOJ.16HH8UHH 

CK) (IC) . ) 

nocne;!loBaTenLHOCTeil 1 7; J H l 1., } • 0,&HHif Ha 11yqarnx B rpynne 

H3 nepB.blX IlHT.H IlOCTP08HHhlX COOTB8TCTB6HHO B STOH Teopeue, M6TO;!l0B HB-
1IH8TCH C116;!lYIOIIIHtt 

x) Mhl npHBO;!lHM 3;!l8Cb (K8K 3TO IlPHHHTO B 1IHT8p8Type IlPH xap8KT8PHCTH

K6 Il0,&06H.b1X M6TO;!lOB) 1IHWb C06CTB8HHO a11ropHTM M8TO;!l8 6ea BK1IIOq8HHH 
(l() 

B Hero HT6P8UHOHH!iX yCKOPH!OlllHX C;!lBHrOB W • 
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4t 

'1 

I 

'}\ ·ti 
.,, 

T.Acl - M6TOJ{ 
) (K) CK) Co<) (~) • J. 

<i<•J.-(o-T)+.,.,· • T =O t= ,.:t., ••• ,m 
'/'.. - "l i 'i•J. , m•l. , 

(I(+~) . [ <><) (I<) CK) }((K+.t) (1<•J) (T,I(+.() • r. = (9,.-T.)7!] o._,-7?.,); J. =O,· t=:/. 1 :31 ••• ,m 
£. ' ' ' f',-.c. ,-4 
~ 0. (/(+J.) • 
7). = <,,m q,. -ol ; t = 1,J., • •• , m, 

L 1(-+oo t 
U) CL) /i CL) U) CJ) • 

r,&e 'T? : (P.·Z.) (o. -7.'.,) · 'T!J. = 0 ,· t=.t,3, ••• ,rn; ><=J.,.1., ••• 
• t • -r,-1. ,-... ' 

(IS) 

M6TO;!l Tpe6yeT, KBK BH;!lHO, (m-1) - ;!l6118HHil, (m-J.) - YMHOllt6HHil, 

m - C110llt6HHH H m - Bblll:HTBHHil Ha 'K8llt,&Oil HTepaumi:, 8 T8Kllte He H8-
K118;!lhlBaeT HHK8KHX ycnOBHil Ha 3116M6HThl HCXO;!lHOil MBTPHUhl a:a(i). 
Ilocne,&OB8T8llbHOCTH 

(K) CK) C•O 1 (K) (IC) 

~j-.i =1. -a; • .L•(r ; G-m= G-m-1.=1, j=m-J., ••• ,1 
(K) (K) I '"' (I() • Sj_1 = cfj (1-Sj) ; Sm== 0 ; J==m, •• •,-t 
(K) (IC) I Cl{) CK) (I() • ' 

':i-1=(1}·~) (9j-'5); Fm=O, J=m, .•• ,-t I (I9) 
!!> (IC) (K) ,JW . (I() CK) ½-1 = 'l:i-r(.f}·:!)f Lj ; L,,; = 9,m, j=m, •. ·•:,. 

M c,c) 

a T8Kllt6 KOM6HH8UHH IlOCll8;!lOB8T61lbHOCT6il r Fj J .If } ~] Il0CJ1YEH1l.14 
HT6P8UHOHHOil OCHOBOH Cll6AYIDIIIHX IlHTH HS IlOCTp06HH.blX B T80p8M6 2.I.5 
a11ropHTMOB BblqHC116HHH o(Ca) • IlpH 3TOM O;!lHHM H3 nyll:lllHX B rpynne HS 
3THX IlHTH Ll6TO;!lOB HB1IH8TCH 

'I'G-r:J., - M8TOA 

(1(+1) (K) CK) (I() (K) • 

q,.: (i.-1'J.)+lj_1 ; ~ = O, J=m, ••• ,1 
J J 

(K+J.) _ [ CK) C10 · (IC) /. {l(+J.)(l(+J.) (K+.l) • 

~-i - (~-il:i-i){-1JfC9-_;- ~ ) ; ~ = 0 ' J=m, ••• ,.& 

~ 0. CK+.!) • 
i). = <,1,m 9-_.-'-d,; J==m, ••• ,J. 

J J<-00 J ' 

(20) 

CO . , Cl) /. <.t) (1) {J.) 

r;!le l:i-1. = (~·2)/'1-,.-lj); Fm =O; j=m,'. •• ,:.; K=J.,3-,... , (2I) 
J ' ' 

B KOTOP.blX T8Kllt6 Tpe6yeTCH ( m-J.) - ;!l8116HHil, (m-,._1) - YMHOllt8HHil, 
m - cnoxeHHil H m - Bblq.lfTBHHil Ha KBllt;!lOil HTepauHH H He H8K118,&hlBBeT

cH HHKBKHx·orpaHHqaHHil Ha axeueHThl Hcxo,&aoil M8TP1mhl Cd(i) • Ha~o

Heu, nocxe;!lHHe ,&Ba H3 nonyqeHH.blX :s Teo~~~e 2.r.s axropHTMoB OCHOB8Hbl 
H8 HCil01lb30B8H.14H llOC118;!lOB8T81lbHOCT6il Ba (9), B KOTOPliX O;!lHOBp6-
M6HHO yqHThlBBIOTCH CBOilCTB8 B8,&yi11HX yrJIOBliX WIHOpOB 060HX THilOB, B 
qacTHOCTH, no11yqeHHoe B neW4e 2.r.ro aeo6xo,&waoe H AOCTBToqHoe ycno-

cK> . ' 
BH8 BhlPOE;!l8HHOCTH M8TpH~ ~ 

~) ~) {I() {I() • (I() 

I., =O; L. + L. = 9. ; ~~t~m-J.; 1.111 =0 • (22) 
"' t L L 

06ecneqeHHID KOPP6KTHOCTH BhlqHC1IHT61l:&HblX npoue,&yp IlOCTpoeHHblX anropHT-
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MOB B 8TOll TeopeMe cnyxaT T8KllC6 pesyJILT8Tbl ]eMM 2.1.6 H 2.1.s, 
2.1.9. BonpOCbl xe HX ycToilqHBOCTH K OWH6K8M OKpyrneHlill H8 8BM H anpli
opHOll Ol\6HKli TOqHQCTli nonyqaeMliX npH6Jili~eHHblX SHaqeHlill paCCMOTpeHhl B 
§3.I ,llHCCepT81\HH. B Teopeue 2.1.6 co6p8Hhl 8H8JIOrH~Hhle pe3y11LT8Tbl ,ll11H 
BTOpon li3 YK838HHblX H8 CTp. 4 8BTope~epSTS CTp8Terlili·ycKOpeHHH. 

B s2.2 npe,ll110llC6Hbl H8 OCHOB8 liSBeCTHblX CTpSTerHll yCKOp6HliH, IlpliB6-

,ll8HHhlX H8 CTp. 4 SBTOpe~epSTS, HOBbl8 YHliB8pCS11LHhle a~~eKTHBHble cno-
(K) .. 

C06bl Bbldopa yCKOPHIDll!liX' W - K03~~lil\H6HTOB (C,llBlirOB), a T8KE6 paCCMO-
TpeHa npodneua onTHMS11LHoro Bb16opa cl -IiaqanLHhlX c,nBHroB ,nnH MHOllCecT
Ba anropHTMOB §2.I onpe,llenemrn crieKTpa f~(l) -MaTplil\ 06Ulero BH,ns. 
Ilporp8MMH8H peanH381\HH npe;ll110llC6HHblX anropHTMOB Il03B011H6T He T011LKO. 
coxpSHliTL HCXO,l\Hhlll BH.ll M8TPHL\ ~3(1) B npouecce HT6PSL\Hll H ,l\OOHTLCH 
ycKopeHHH CXO;llliMOCTli, HO li HCK11IDqHTL BOSMOllCHOCTL "npeo6peTeHHhlX11 

_KOMil116KCHblX SHaqeHHtl 7) , ecnH cneKTP C3 M8Tplil\bl tlliCTO B6ll(6CTBeH
Hhlll. B TeopeMe 2.2.1 c yqeTOM C116,l\CTBHll 2.2.I H 2.2.2; Jl6MMbl 2.2.1 H 
cne;llCTBHfi 2.2.3 YCT8H8B11HB88TCH, ,t!TO e'cnH B anropHTM8X (ss HCKmoqe-
HHeM ~ Wcl - M8TO,l\S) TeopeMhl 2.1.5 (T.e. ,l\11H nepBO~ HS yK838HHblX 

) 

, {I() 

CTp8T_er11n ycKopeHHH Bbl6Hpan w - ycKOPHIOUlli6 C,LlBlirH B BH,l\e 
. . (K+.!) (K) (K) /(K) . • ' . . 

~ = 'h-f;·2j ~j-1.; J=m, ... ,~; i<=J.,.t, ••• (23) 

S B T" W cl - MeTo,ne B Bli;l\8 
(l(+J.) (K+l) (I() (K) (K) (I() (IC+.l!_.£ (1) • • _ • . 
W. = o. - (n.-w.-7'. )T. · o. · W.=0 J=m ... ,:, 1<-1.,-., ... , 

J YJ 7J J J J f'j-J. , J ' 1 
(23 I) 

TO 3TH snropHTMhl HMeIOT KYOHtleCKOe ycKopeHHe CXO,l\HMOCTH. 
Ec;rn llC8 B anropl1TM8X (aa liCKmoqeHli6M 'T',,_Wd, -MeTo;n;s) TeopeMhl 2.1.6 

... . $!!,> 
(T.6. ,l\11H BTOpott li3 yI<838HHhlX CTp8Ter11t:1) BblC>Hp8TL W B Bli;ZJ;e 

<~J.l (I() , (II) / (IC) . : , , 

w. = 't,.,- ~--~J. 9,_. ; j= .t,~,- .. ,m; x = 1.,-., .•. 
.J .· J-~ . J ·1 

(24) 

a B T&- Wcl - M8TO,l\6 B Bli,l\6 .. 
{J!!;i) (t<+J.) (K) <1!) (I() (IC) (J(+l)_l W • I 
W.:: o. -(9,. -W.-F. )-F._ •9,. • W-=0,J,=.t,3, .•. ,m; i<=J..,2, ••• , (24 ) 

J · l'.i-J. rl. J. -i-1 . J -.J. J ' .J . 

, TO 3TH anropHTMbl liM6IOT KB8,l\pSTHqecKoe ycKopeHHe CXO,l\liMOCTH. 
. I!Sp8I'J)8{t §2.3 IlOCBHll(6H M6TO,l\8M Bhm1C11emrn COClCTB6HHhlX (KOpHeBhlX) 

B8KTOPO~ TpeX,llH8rOH811LHblX ~3(1) - M8TPlil\ oO~ero Bli,l\8 npOHSBOllLHOll 
CTPYKTypbl. B TeopeMe 2.3;1 nonyqeHbl M8TO,l\bl 0Tb1CK8HHH COOCTBeHHblX BeK
TOPOB npH 38,l\BHHblX COOCTB6HHblX 3HStl6Hl1HX ~a M8TPHL\ OClll(ero BH,l\8, y 
KOTOPhlX BCe BH8,llH8rOH811LHbl6 aneMeHThl OT1llit!Hbl OT HyJIH. Ha MHOX6CTB8 
nonyqeHHhlX a,necL anreOp8H1!6CKliX npe,nCT8B116Hliit ,l\JIH COClCTBeHHblX BeKTO
po:a cu (n)'= { ll,O»Ji:J. , r_zte · 11,(7>):: /lll(i))/1-1.t'(;J) ) 1 ,llJIH npHJIOlK6HHtl 
peKOL!6H;llOB8Hbl H8HClOJiee aqiqieKTHBHble peKyppeHTHble npoueccbl: 

0 0 l • PeKyppeHTHhllii M6TO,l\, _OCHOB8HHblll 2. PeKyppeHTHhlll M6TO.ll, OCHOB8H-

H8 HHlKHHX B6.llYlllHX yrJIOBhl~ MHHO- Hhllii H8 BepXHliX B6.llYll(HX yrno-
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pax. BhlX MHHOpax. 
Ecllli /.l.(il):/:o H 0.£./L.(il)/.£.oo, ECJIH u'.01):f-O H o-<./J..('il}/.£.oo, 

t·l. L t•l l 

TO -(£} /'i/i>))•ll;.~il) . TO -(~,.Jl.;(il))•U;+~il) • 

EcnH tlO>) = o nHOol.C'il)=o, , E01i11 u.'-+,O>)=O JIHC5ol..('>)=o, 
•-1 I L =ll(il)= L... ' • 

TO -(P..,/t!•)•l£.(7l) • l TO - (c'· Ip, )•ll.(71) • L-.,. L ,-.1. L•:z./• t+l t•.1. 

EcnH 1:.(il) = co, TO O 1 EcnH L.;_('ll) := oo, TO O 1 
I L I • J. ~;Ile UJ.(,>)=.!, i=-t,3, •.. , m; r_zte I.L11/i>)=1 , t=m-1., ••• , · 

(25) 

8,llecr,: · . • 

I..O)= 0.(7>)-P.c.Jl.c;,) • Z:o,)=9-,<71), i=m, ... ,:. } 
,-1. "•-.L L l L , m rn 

L.(71) =- a .(,1)-P.2-/L..('J'i); L/71) = 9,,,(71), i=-t, ... ,m 
L -yL t t L-1 L 

fa (i'I) = (<t,-7l)}m i -.,-n n n=! 

(26) 

B CJI6,l\CTBH11 2.3.3 H3 TeopeMbl 2.3.l ,naeTCH M6TO,l\ BhlqHcneHHH /1. (,)) AHH 
T8KHX M8TPHL\ H npH H811HqHH y HHX KOMil110KCHblX COC>CTB6HHblX 31iStl6Hl1Jii_. 
IlOCKOJILKY H8rillqHe HyneBblX -BH6,l\H8rOHS11LHhlX 3JI6M8HTOB y q;3 (1) cymecT
BeHHhlM oe5paaou BJIHH6T H8 CTPYKTYPY ee .npOCTp8HCTB8 C06CTB6HHblX B6KTO
poB, TO B KOMOHH8TOPHOlii TeopeMe 2.3.2 aToro naparpa¢a, ,l\OK838T6JILCTBO 
KoTopon_onHpaeTCH Ha pasOHeHHe 11cxo,nHolii uaTplil\hl Ha HeCBHSBHHble Tpex
,nHaroHa111Hue Il0,l\M8Tpli~hl H CBH38HHbl8 OJIOKH, IlOJiytleH oOodmeHHblll M6TO,ll 
BblqHcne_HliH coC5CTB8HHblX (KOPH6BblX)_ B8KTOpOB T8KliX Bell(eCTB6HHbIX C3, -
M8TPlil\ Odll!ero Bli,l\8 npOliSBOJILHOll CTpyKTypbl. 

B §2.4 paCCMOTpeHbl [38] cnocodbl Bb!C>ops yCKOPHIO!IU1X C,l\BHrOB (KBK o6-
0C5Ul6HHe npHBe,lleHHblX Bhlllle M8TO;llOB ,l\JIH IC3 - MBTPHL\) _npH IlOHCKe <,'(il) , -

cneKTPOB 4:5 - IlHTli H It:, ~ C8MH,lUt8rOH811LHblX M8TP111\ OOli(ero Bli,l\S, 8 
TBKXe ( cu._ TeopeMy 2 .4. 3) M8TO,llbl BhlqHc11eHHH liX Hp8TKHX H KOMnJieKCHblX 
3H81!6HHtl. 7> HS OCHOBe MO;llHtlJ~l\liPOBBHHOro LR -M6TOA8. IlpH 3TOM npe,nna
raeMhl8 M6TO,llbl coxpaHHIOT K8K B8ll(8CTB6HHOCTL, T8K 11 JI6HTOt!Hhllii Bli~_HCXO,l\

Hb!X Its H (,1 MBTpH~ H B npouecce 11T8P81\HH. B 92.5 Bb!Il011H8HO qiop1.1a111-
HOe oOodmeHHe H8HOTOPhlX 113 IlOCTpoeHHhlX B §2.l M8TO,llOB onpe,nenemtH cne
KTpa C3(D M8TPHL\ H8 CJiyqaJii ClJIOtlHO-,T peX,l\H8rOH81ILHblX MST Plil\ q; (1) o6-
lll6rO BH;llB, HMe~ll(liX BC6 P831111t!Hhle COC5CTB6HHhle 3HaqeHHH. H, H8KOH6ij, B 
TeopeMe 2.6.l no~ne;llHero §2.6 naparpaqia BTopon rnaBhl .llJIH H -BepXHett 
B0lll6CTB6HHOlii MBTPlil\bl XecceHOepra Odll(ero BH,l\8 npoHSBOJILHOlii CTpyKTYPhl 
npe,llnoxeH YHHBepca11LHhltlx) cnocoO 

. (IC) . 

<Kl { o ,. ecnH I a-..-j.) ::t:- J. 
~ = (H) {H) CK) fft> <•) 

ail - aj;.1.a.i-1il'J:1;-1, ec11H /a,'.i-1./~cp <l ----------x) . (K) 

I!O;ll06HLllii cnoco6 BblC>opa' W -npHM8HHM H ,l\11H KOMil116KCHblX H -MBTPHL\. 
Hcnonr,aOB8HHe xe ero B ~OMC511H81\Hli C nepeCT8HOBK8MH o6ecneqHBBIOT 

HBH60JILlllylO 3qlq>6KTHBHOCT:& J.. R . .:.M8TO,ll8 no Cp8BH6HHID co BCeMH APYrH
MH HS H3B6CTHb!X B'HBCTOH~ee BP6MH. 
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(K) 
Bb16opa W - yCKOPHID~HX C,llBHrOB, o6ecneqHB8ID~Hiit He xyxe, qeu KB8,llpa-
THqeCK06 ycKopeHH6 CXO,llHMOCTH H coxpaHeHH6 Be~eCTBeHHOCTH (B COOTBeT
CTBYIO~eL! cnyqae) cneKTpa U8TPHUbl H. IlpH 3TOM CTp8T6rHH Bb160pa,ol -
C,llBHrOB OCT86TCH npexHeiit. Pe3yJIJ,T8Tbl TeOp6Mbl 2.6.2 ,llBIOT 3WW0KTHBHbliit 
annapaT BblqHC316HHH KOMnneKCHhlX H KpBTHhlX co6CT:B6HHblX 3H8l.16HHM H ._. 
11aTpHU npH Hcnon1,soBSHHH L!O.zlHWHUHPOBBHHblX l R -MeTO,llOB. 

TpeTJ,fl rnaBa CO.zl8PXHT peayJIJ,T8Tbl, CBH38HHble C xapaKT6pHCTHKOil oc

HOBHblX Bhll.lHC31HT031J,HblX CBOMCTB H6KOTOpblX H3 nonyqeHHblX B nepBblX ABYX 
rnaBBX anropHTMOB, C HX HCilOJIJ,30B8HH6U npH peillBHHH H6KOTOpblX 38,ll8l.l 
UO,ll0JIHpOB8HHH H o6pa60TKH 3KCnepHL!0HT8JIJ,HblX ,llBHHblX B ~H3HK6·Bh!COKHX 
aHeprHil, 8 T8KiK6 C TeCTOBblUH p8Cl.16T8UH. 3,lleCJ, ,ll8HO onHC8HH6 :HOBblX aw
~6KTHBHblX nporp8L!U HB ~OPTPAHe, B KOTOpblX p6831H30B8Hbl Il031Yl.l8HHb16 B 
,llHCC6pT8UHH anropHTMbl, H ,ll86TCH ·cpaBH6HH6 HX xapaKT6pHCTHK C 8H8310rH
qHh!MH xapaKT6pHCTHK8MH IlO,ll06H1,1x, H3 H8H6onee H3B6CTHblX yllte, nporpaMM. 
B §3~I nonyl.leHbl ouettKH ,ll31H K031Hl.lBCTBa ap11wMeTH11ecKux onepauHki H Bbl
q11c11HTen1,HblX norpeWHOCTeit (H3-38 OKpyrneHHiit HB 8BM) H6KOT0pb!X H3 oc
HOBHblX 146TO,llOB o6cy~aBWHXCfl B nepBblX .zlBYX rn8B8X. 8,ll6CI, nonyqeHa ;. B 

l.l8CTHOCTH, C318.zlYI0~8fl anpHOpH8fl OU6HK8 ,ll]lfl fl 71 -norpeWHOCTH (H3-38 OK
pyrneHHit H8 8BM) C06CTB0HHblX 3H8l.l6HHiit, Bbll.lHC31.H6LlhlX H8 8BM 7'A Wd, ~Me-
TO,ll8M. A Hl46HHO, /l!.7>/ 2:. s-i-d..,' ' r,lle 6 - OTHOCHT631J,H8fl norpem~ 

HOCTI, npe,llCT8BH6HHfl 'IHCeJI B 8BM B pelltHUe IlH8B8IO~eiit ·aanHTOiit H 

d- = i~~:, (IP; I+ ICJ,,i/ + I zi~.1.I), l/lccne,lloBaHa s,llecr, 11 npo6neua ycToiit11HBO
CTH K H8KOilJI8HHIO norpemHOCTH H3-38 OKpyrneHHiit Ha 8BM npouecCOB (3), 
(4), cocTaBJIHIO~Hx ocHoBy npe~no~eHHhlX B AHccepTauiiz 11HcneHHhlX ariro
PHTUOB. B 118CTHOCTH, nOK838HO, 'ITO onTHM8JIJ,HblLI (K8K no 38Tp8T8M 'pa~ 

·cypCOB 8BM T8K Ii C TO'IKH 3p6HHH yCTOit'IHBOCTH Bbl'IHC316HHH) H3 BCeX H8-

B6CTHblX, 8 T8KX6 113 npe,llJIOX6HHblX B ,llHCC6pT8UHH 146TO,llOB Bbl'IHC310HHfl 
-1 ' ' '' ' B=C HBJIH6TCH L!6TO,ll, CBH88HHbliit C np8Bh!M npe,llCT8BJI6HHeM B (6), T.e •. 

HCilOJIJ,8YIO~Hiit CTPYKTY~Hhl6 M8TPHUhl, ,T c~ H c~ } ( 8) • . 
B §3.2 p8CCM8TPHB8IOTCH npoCTble, HO xap8KT6pH~e K8K ,llJifl npoBepKH 

H6KOTOPhlX H3 nony11eHHblX, T8K H H3B0CTHblX yxe pe3y31I,T8TOB H yTB6PEA6-
HHiit, T6CTOBbl6 npHuep1,1. B 11acTHOCTH, a,llec1, npHBO,llHTCH npH1r1ep Iceuet1-· 
CTB8 nonozHTen1,Ho onpe,lleneHHblX HeapuHTOBblX MBTPHU, ,ll31H K0Top1,1x HTepa
UHOHHblil npouecc LR - anropHTua 6ea CABHroB (HnH nepecTaHoBoK) H6'' 
ocy~eCTBHM. B npHMepe 2 ,ll8Hbl 631011HO-TP6XAH8l'OH8HJ,Hhl6 LIBTPHUbl, 8 TBK-

'se 38,ll811H, B KOTOPblX OHH nOHBIDilOTCH, 'sneueHTbl-63IOKH KOTOpblX Y.zlOB316T
BOPHIOT KOMMYTBUHOHHblM ycnoBHIDI §I.I. IlpHBO;ztHTCfl 3;lt6CJ, H np11noieHH6 
TeXHHKH ocHoBHOLi TeopeMhl I.3.I3 npH Ha31Hq.HH y C(i) MSTPRU ~eno11KH 

UHK31Hll6CKH BblpOJC,ll6HHblX B6.llY:I\HX Y;i'Hl:>B,b!X nO,llMBTPHU~ B §3 .3 BblnOnHeH 

Kp8TKHL1 8H831H3 OC066HHOCT8it IlOCT8HOBKH H IlO,llXO,llOB_ K pemeHmo HeKOTO-
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pb!X 88,ll811 MO,ll6ID!pOB8HHfl H o6pa60TK~ ,ll8HHblX B COBP6M8HHblX 8KCnepHL16H
T8X no ~H3HK6 BblCOK.HX 3HeprHit. IlOK888H8 3ifxp6KTHBHOCTJ, HCil031J,SOB8HHH 

' "' ' 

p88BHTOro B ,llHCC6PT8UHH annapaTa 63IO'IHO-TP6X,llH8rOH831LHblX H HU o6paT-
HblX MBTPHU npH paspa60TK6 H np8KTHl.l6CKOU HCllOlll,80B8HHH M8T6M8THl.l6CKO

ro 06ecne11eHHH ,ll3lfl H6KOTOpblX 118 TBKHX SKCnepHM6HTOB. ,B §3.4 npHBe,lle
HO onHC8HH6 C.HCT6Mbl CT8H,ll8pTHhlX IlO,llnporpaw.t H8 ~OPTPAHe ,ll3lfl.Bhll.lHC318-

'' < ' > ~ 

H.HH C06CTB6HHblX 8HaqeHHiit B61Jl6CTB6HHblX Tpex-, IlflTH-,, C6UH,llH8rOH831J,HblX, 

xecceH6eproBblX, 8. T8KJK6 npOH3B031I>HblX.CHl.tM6TPHl.l6CKHX . .II ~6~ero BH,ll8 
IlOJIHOCTJ,ID 88IlOHHeHHblX M8TPHU npOHSBOllJ,HOit CTPYKTypbl. Bee llO,llnporpaM
Mbl pe~~H8~B8Hbl (KBK H B 31ID60LI }lpyroM H8 llO,ll06HblX Il8K6TOB) B apH~M6TH
K6 C: ,llBOitHOl,L TO'IHOCTJ,IO H HCilOJIJ,8YIOT paapa60T8HHhl8 B ,llHCC6pT8UHH anro
PHTMbl. Kpoue,;Toro, B OilHCBHHblX llO,llnporpauuax ,ll3lfl 8H831H88 xapSKTepa 
Cil6KTpa Tp6X,llH8l'OH831J,HblX llO,llMBTPHU nopH,llK8 He Bh!W6 4, llOHB31HID~HXCfl 

. • . . (IC) . 

H8 ,llH8I'OH831H HT6P8UHOHHblX M8TPHU C , HCilOJIJ,30B8Hbl H606XO,llHMbl6 H 
,llOCT8TO'IHbl6 YCHOBHH, nonyl.l6HHbl6 B 316MM8X 5,6 H8 [33]. B 8THX no,llnpor
p8MM8X• T8KX6 H811831J,Hblit J..,- C,llBHr Ii cl,- C,llBHrH ,ll3lfI CHHTHH ,' Oll8CHOCT.H no

HB316HHH HYH6BblX HllH 631H8KHX K HY31ID B6.zlYlllHX yrHOBblX llHHOPOB B M8,Tp11uax 
CK) . ·· · 

t Bbl6Hp810TOH 0316.zlYIOUUlM o6pasou. EC31H B COOTB6TCTBYIOUUlX,M6TO,ll8X 
W W m M 

(no,llnporpaMMBX) IlOHB31HIDTCH paBeHCTBa l(.11.,+1~0,.1.. ,=,,o),(6t--.t~o t.zo), 
UC) (,c) O/) (I() (I() (H) t . I t (k) 

( t'.::: 1 , S,· zf.), (1} °" 9-;, Fj r::: 9,)} IlpH lll06b1X l H >< ,lllill U8TPHU ll: 1 " (/() 

TO npH ,ll8HHOM·K· B ~ HT6P8UHOHHblM o6p830M ,ll068Bllfl6TCH 8,llHHH'IHBH 
~ ' . ) M8TPHU8 ,llO TeX nop IlOK8 y f (npH"BC6X t He OKaaeTCH OTM6116HHblX 

Bblme paBeHCTB (cu. IO c.(32]). B STOM naparpa~e npHBO,llHTCH TBKie OilH
C8HH6 ·no,llnporpaMM ,ll31H Bbl'IHC310HHH C06CTB6HHblX (KOPH6Bb!X) B6KTOpOB C3 -
M8TPHU, B KOTOPblX,T8KX6,p68llH80B8Hbl npe,llJIOJK6HHbl8 B ,llHCC6pT8~HH 8]11'0-
PHTMbl •. IlpH Bbll.lHC318HHH npHC06,llHH6HHb!X B8KTOPOB B IlO,llnporpaMM8X HCll031J,-

3Y6TCH HHWOPMBUHH o reoueTpH11ecKoa KpaTHOCTH ABHHoro co6cTBeHHoro 
8H8l.l6HHH. IlO,ll06H8fl HH~OPMB~Hfl coxp8Hfl6TCH B COOTB6TCTBYIOUUlX IlO,llnpor
p8MM8X'H8 OCHOB6 peay31J,T8TOB paCCMOTP8HHblX BO Hopoit 1'318B6 ,llHCC8pTa
UHH. B'60llJ,filHHCTB6 H8 OllHOblB88MblX 8,ll6CJ, no,llnporpaMM H6 Tpe6yeTCH ,llO

Il031HHT6JILHOit nBMHTH 8BM, KPOM8 M8CCHBOB ,llJUl xp8H6HHfl HCXO,llHh!X UBTPHU, 
a BP8MH c11e~a 6onee 11e1.1 BABB pasa MeHLme, 11eu y aaanorHl.lHblX nporpa.14M, 

Hanp11uep, H8 ll8K6T8 EIS PRC K • 
B 38K1II0116HHHK ,llHCC6pT8UHH WOPLIY1IHPYK>TCH peayHLTBTbl np6,llCT8B316H

HblX HCCH6;ztOB8HHil. 

III. OCHOBH!IB PE3YJII,TAThll1 BllBO]l!i 
' 0 ' ' ' 
I. l/lay11eHbl ,(Ha OCHOB6 np6,ll310~6HHOro o6o6~6HHOro B8pH8HT8 MYHJ,TH-

nHHK8TliBHblX npe,llCT8B316HHiit B6.zlYlllHX yrnOBblX: MHHOpOB) CTpyKTYPHb16 CBOit

CTB8 H IlOCTp06Hbl p8831H11Hbl6 Ilp6}l0T8B318HHH ( B = C.t) -M8Tpld~ o6pSTHblX 
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K TPBXA110roHa11:r,imM, a T8KlKB nony'leHu nx 060611(emrn Ha HeitciTopoe noA
MHOllt8CTBo· 6110'1Ho-TpeXAHaroHan:r,Hux M8TPHU, 8118148HTbl-61IOKH KOTopux 

YAOB1I6TBOpHIDT OilP6A81I6HHUM KOMMYT8U.HOHHblM COOTHOlli6H.HHM. 
0 ' . . .. ,. 

2. IlocTpoeHU .H CHCT8M8T.H3.HpOB8HU MHOlK6CTB8 IlP6ACT8B1I8HHtt p831IH'l-
HUX (B TOM 'lHC1I6 H8TpaiHUHOHHOro) THilOB A1IH npOH3B01II,HUX·B8l!l8CTBeH
HblX 01IO'lHO-TP8XAH8rOH81Il>HUX,HM o6p8THblX .H 01IO'lHO-qJ8KTOpH30B8HHblX HS 
HeKOTOporo K1I8CC8 M8TPHU, 8 T8Kllt8 A1IH HX BBAYli\liX 61IO'lHO-yr110BblX MH
HOPOB H onpeAe1IHTe11ett. IlpH aTOM cooTBeTCTBYIDlllHe yr110Bue noinaTpauu 
uoryT Clb!Tl> K8K H6BhlPOlK'A8HHblMH, T8K .H BhlPOJEABHHblMH. 

0 ' . ' 
3. Ilo1Iy'leHU AOCT8TO'lHbl8 ycnoBHH BUPOlKA6HHOCT.H 61IO'lHO-Tp8X'AH8ro-

H81II,HUX M8TPHU OCll!lero BHA8, oC5oCil!l8IDll(He H3B6CTHhle 8HOJror1t1'lHble YC1IOBHH 
,l{1IH npO.H3B01Il:,Hl,JX Tp6X,ltH8rOH81II,fil,IX M8TPHU, a T8KJKe Heo6xo;ztHMb16 H ,l{O;_ 
CT8TO\lH1,16 ycnoBHH B@POlK,l{8HHOCTH npOH3B01Il>HblX Tp6X,l{H8rOH81II,HUX M8TPHU, 
BC6 B6AY

0

11lli6 ·yrnoBue MHHOPhl KOTOpblX (nopHAK8 MeHee m ) OT1IHl!Hl,J OT Hy-
mi:. 

4~ B1mo11HeH 8H81IH3 Bbl'lHC1I.HT81II,HblX CBOttCTB H6KOTOpb1X .113 non'y·qeHHblX 
anropHTMOB, HHAYUHPOB8HHhlX pa3mt'lHh!Mlit np6ACT8BJI8HHflMH H3yqaeMh!X M8T
PHU, fl03B01IHIDll(Htt ocyll(eCTBHTI, Bb16op ,l{Jlfl HCflOllb30B8HHfl B npH1IOlK6HHflX 
H8HCl01I86 3WW6KTHBHl:IX .113 3THX anropHTMOB. B 'l8CTHOCTH, pelli6H8 Ilp001I8M8 
OilTHM81Il>HOro Bbl6opa q1r1cneHHhlX anropHTMOB pemeHHH H3B8CTHhlX 3~A8'l M_O
'A81IlitpOB8HHfl H oopa60TKH 3KCnepHM6HT81IbHhlX A8HHl,JX B H6KOTOphlX lit3 
COBP6M8HHhlX 3KCil8PHM8HTOB no W!tl.3HK8 BhlCOKHX 3HeprHtt. 

O . 00 
5. Ilp8A1IOJK8Hhl 3[IiW8KTHBHbl8 CilOCOOhl BbJqHC1I8HHH W , ~yCKOpHIDll{HX H 

d, -H8'181Il:,Hh!X CABHrOB npH H8X0lKA6HHH o(7>) - cneKTpa . B8?(8CTB8HHhlX 
Tpex-, IlHTH-., ceMHAH8rOH81II,HhlX, xecceHCieprOBhlX H npOH3B01IbHl,JX KB~_A-:
paTHhlX M8TPHU OClll(ero BH'A8 npOH3B01II,HOtt CTpyKTYPhl, coxpamrnll(He H. B 
npouecce HT8P8UlitH B611(6CTB8HHOCTb 3THX M8TPHU, a. T8KJK8 Hatian:r,HyID,lllH-, . ' . ' . ' ;.. . ' ~ ·: ~· '' 

p1rny 1I8HTbl ;ll;1IH yKa3aHHUX lit3 HHX.. ·, ,:.'r:• , 
' 0 • 
6. IlonytieHhl 3tlJW6KTHBHU6 M6TO'Ahl BhlqlitC1I6HHH (i'(i'l) -cneKTpa H 

ll(71) - COClCTB6HHhlX (KOpHeBblX) B6KTOPOB B811(6CTB6HHblX Tp_e~HarOH81I:E,
HhlX M8TPHU OClll\Bro· Blit,1{8 npOH3B01IbHOH CTPYKTyphl. MeTO'Ali no11ytI8Hhl-nyTeM 
MOAH~HK8UHtt lR(Rl) - a11roplitTMOB C HCil01Il:,30BaHlit8M flP6'A1IOlK8HHhlX 0606-
lllBHHhlX My1II,THil1IHKaTHBHhlX IlP8'ACT8B1I8HHH B8'AYlllHX yrnOBblX MHHOPOB M8T
PHU <E3 lit IlP8ACT8B1I6HHH HM o6p8THhlX M8TPHU ( B = c;1

) , a, T8K:ate HO-
(~ ' . 

Bl:lX cnocoCioB Bl:l6opa w - ycKOPHIDlllHX lit ol - H8'lan:r,H1:,JX CABlitrOB. ' 
0 • . ' . 

7. C03'A8H8 (Ha OCHOB8 paapa00T8HHhlX tilitC1I8HHblX a11ropHTMOB) Ha 8BM 
cepttHECHa ~OPTPAHe ClitCT8M8 awweKTHBHl:lX CT8HA8PTHl:lX nporpaMM A1Ifl,Bbl
tIHC1I8HHH o(i'l) - Cll8KTpa B811(8CTB8HHblX flHTH-, C8MHAH8rOH8~pHl:lX, ,a 

T8KlK8 OCilllero Blit,1{8 Tp8X.l{H8rOH8nbHhlX, xecceHCieproBh!X lit"KB8'AP8THhlX M8T

PHU npoH3B01IbHOfi CTpykTypu. C03'A8Hl:l TBK~e 8~8KTlitBHb18 nporpaMMhl Bl:l

qlitC1I8Hlitfl C06CTB8HHhlX (KOpH8BblX) B6KTOPOB YK838HHblX TP6X'AH8rOH81IbHhlX 
\ 
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M8TPHU~-B cp8BH8Hlit14 C flO'AOClHb!Mlit nporp8MM8Mlit lit3 H3B6CTHblX naKBTOB 
(iianp.tMep,EISPllCI<' '), ny'lllllit8 lit3 C03A8HHhlX nporpaMM xapaKT8pHayIDTCH 

cne;zi;yID~HM14 OCHOBHhlMH flOK83aTe1IHMH: 
a) BpeuH Bhll!HCJI8H14H B·cex co6CTB8HHb!X 3H8'll6Hlittt C HCfl01Ib30B8HH8ll 

HOBblX flO'AilporpaMM B cpe;zi;HeM 6onee qeM B 2 p838 M6Hl>W8. 
6) ,Zl1Ifl Cp8BH6HHH Il01IH@X 38Tp8T BpeMBHH H8 Bhl'lHC1I8HHH HM86T MBCTO 

C OOTHOl!l8Hlit6 
( t7>,U(7>)/t71,ll(;,)) =-K.~· f.. + m/g rAe 

t 71,U(il) , t 71 ,ll(il) - nonHoe BpeMH Bbl'lHC1I8Hlitfl BCBX co6CTB6H-
Hl:lX 3H8tI6HHli J,I co6CTB8HHblX ]38KTOPOB C3(i.) M8TplitU B HOBl:lX lit COOTBBT
CTBeHHO B 'G.L(G.R) - anropHTM8X. 

B) CP8AH68 1!14C1IO HTepauH~ Ha OAHO C06CTB8HH08 3HaqeHH8 B HOBblX 

flO'AflPOrpaMM8X He npeBOCXO'AlitT 4. 
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