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B p~e npHKJl!!JtHWC SE~Jtaq, OTHOCHIJIHXCH K opraHH38l.U1H ,naHHbiX 
B naYHTill 9BM, qaCTO BOSHHKSBT npOOJieYa paaue~eHHH HH~OpYaUHill 
11 JIY'IllliiiY 11 o6paaou. 0CHOBH!iB KpHTBpiiiH KaqecTBa, KOTOp!iY ,l(011lltHa 
y,noBJieTBopaT~ CTPYKTypa ,naHHwc, ,nHKTY~TCH pean~HliYill ycnoBiiiHYill 
~YHKUHOHillpOBSHiiiH iiiH~OpYSUHOHHWC CHCTBM ill 00Hqao CBH3liBa~TCH C 
YaKCHY8JI»HliY 6!iCTpo,ne~CTBHeM ,l(OCTyna K HB00XO,l(HYO~ iiiH~OpMaUHi11 1 
YHHHMSH»HliYH aaTpaTaYH ll8MHTH Ha ee paaue~eHHe, pasBHTliYH ,l(iiiHa
YHqecKiiiMill CBO~CTB8YH CTpyKTYPli ,l(SHHWC (awweKTHBHOCT» anropii!TYOB 
BK1JDqeHHH ill HS~HTiiiH), COOOpaaeHHHMH Ha,l(BEHOCTH MaTeYaTHqecKOrO 
o6ecneqeHHH ill ,npyriiiYill ~aKTOpauH. 

B oO~eM cnyqae paspaOoTqiiiKy npHXO.l(HTCH pewaTL oOpaTHY~ YHO
roKpiiiTBpKaJI»HY~ sa,naqy HCC11B,l(OBaHHH onepaUill~, r,ne noKaSaTeJIH 3~

~eKTiiiBHOCTH MoryT 6HT» KOppeJIHpOBaH!i 1 npOTHBopeqHB!i H oqeHL 
~aCTO - Tpy.l(HO ~OpMaJIHayeYli. ITOSTOYY npHHHTHe OKOHqaTBJI»HOrO pe
WBHHH ,1(0 CHX nop OCTaBTCH npeporaTHBO~ CHCTBMHOrO nporpaYMHCTa, 
noJiaraD~eroca B CBoew BH6ope BO YHorou Ha aBpHCTHqecKHe coo6pa
llteHIIIH. 

Pa3H08CUBKTHOCTL TpeOoBaHH~ K CTp~KType HH~OpYaUHOHH!iX uac
CiiiBOB nopo,nHJia WillpOKH~ CneKTp YeTO,l(OB iiiX opraHill3aUiiiH. HaH60Jiee 
pa3Bii!TliYill 1113 HiiiX HBJIH~TCH HapaiJIHBaeYliB npH3HaKOB!iB ,nepBB»H/!,2/. 

0Hill coqeTaDT ~a11oe BpBYH UOiiiCKa ,naHH!iX npill SKOHOYHOY iiiX paaue~e
Hillill c B!iCOKiiiY O!iCTpo,ne~CTBilleY anropHTYOB 06HOB11BHiiiH wa~na. 

B a~aqax HCC1!e,nOB8HiiiH npi113H8KOB!iX ,nepeB»eB ,naneKO He BCer
,na y,naeTCH llOCTpOHT» BliP83H~BJILHY~ YaTeYaTII!qecKyD YO,l(B11L 1 ~OpYaJIL

HO CBH3liB8D~D OCHOBH!iB napaueTp!i aHa1!ill3illpyeuo~ CTpyKTyp!i. 06-
WillpHaH 111 TenepL yae Tpy,nHoo6oapilluaa JIHTepaTypa ,naeT YHoro 
xapaKTepH!iX npilluepoB. B Tex se cJiyqaax, Kor,na BH6op 111 ~opwanH-
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38~H napaYeTpOB ~epeBa llpHB04HT K llOCTpoeHH~ ueneBO~ ~YHKUHH, 
onpe~enaiD~ea a~~eKTHBHOCTb ero CTpyKTypu, o6~'1HO (cu.,HanpHuep, 
/l-3/) npHXO~HTCH pewaTb 3KCTpewanbHYID 3~aqy ~HCKpeTHOrO HenH
H8HHOrO nporpauuHpOB8HHH. ITocne~Hee o6bHCHfleTCH xapaKTepHUYH 
CBO~CTB8YH ROO~ ~lepapXHi.i, KOTOpbiY llpHCYlliH KOHe'lHOe 'll!CllO ypoB
Helt, a Tal\JKe :aeT.aneHHi.i :a y3.nax pacTymero ~epeBa. 061lU'lX aaanHTH
'leCKJu YeTO~OB pemeHHH ll0~06HbiX 3~aq llOKa He Cyll(eCTByeT, ll03TO
yy npHXO~HTCH npHCleraTb K cneuHa.llbHbiY BU'll!CRHTe.llbHbiY npHeYaY. 

B nocne~HHe ro.~bl ~nH TO'iHOrO pemeHHH ~HCKpeTHbiX 3~aq B KOY
ClHHaTOpHOH llOCTaHOBKe CTanH llpHYeHHTbCH paanH'lHble CllOCOClbl HanpaB
neHHOrO nepe6opa, KOTOpble HBllff~TCfl '18CTHbiUH HHTepnpeTaUHHYH 06-
l!lell \iJOpMallbHOH CXeldbl MeTO~a BeTBei.i H rpaam:/4 •5/. Co~eplltaTenbHOe 
nepenoxeHHe aToro ueTo~a aa KOHKpeTHbiH K.nacc pemaew~ 3~aq, BO
Ocll!le roB Opll, ll03BOnffeT YCKOpHTb CXO~HYOCTb npoue~ypbl OllTHYH 38UHH. 
B ~aHIIOH pa6 OTe npe~naraeTCH anropi1TM, yKna~~BaKJwHi.iCH B OClJIIYJl 

KOHU8llUllll M8l'O,lla H CY1118Cl'B8HHO HCITOJlb3YJllliHg CTpyxTypHb18 
OCOd8HHOCTH H llOCTaHOBKY 3~aq OITTllMH3aUHH Ha O,llHOCBff-
38HHbiX npHaHaKoBbiX ~epeBbHX/ 7 , I. 3aueTHY, 'ITO B Bbl'lHCnHTe.nnaou 

acneKTe 3TH ~Be 3~a'll'.l, C CHJlbHO BblpallteHHOH H8J1HHe~HOCTbll, He 
npowe MHOrHx VJ3/I/. Mill H~eewca TaKJKe, 'ITO onHCaHi'!e a.nropHTMa 
llpOilllniDCTpllpyeT xapaKTepHb18 npH8Ybl y'leTa cneU14W11KH 3~aq H Ha 
~pyrHX npH3llaKOBbiX ~epeBbHX, llPI1YeHH8MbiX npH opraHH38UHI1 11H~Op
M8UVJOHHbiX MaCCI1BOB. 

~llfl llOllHOTill H3JlOlK8HI1H KOpOTKO OCTaHOBHYCH Ha Ba~~ ,llJlff Hac 
oco6eHHOCTffX 06ll(eH @opuaJ1bHOH CXeYbl M8TO~a B8TBeH 11 rpaHHU. B OC
HOBe M8TO~a JleXHT, C O~HOH CTOpOHill, npouecc B8TBJ18HHff YHOX8CTBa, 
Ha KOTOpOY HllleTCff 3KCTpeuyu, Ha ~epeBO HO~YHOlKeCTB, a C ~pyro~ 
CTOpOHbl, pea.nHayeTCH npoue~ypa Blll'lHCJ18HHH OUeHOK llO~YHOXeCTB 1 
T.e. nporHOa11po:aaHHH ue.neBoa @yHKUHH.TaKo~ no~o~ ocTaB.nHeT 6o.nn
myiD cBo6o~y ~.nH y'leTa cneuHWHKH pemaeuoa 3~a'll'.l H rroaBo.naeT aa
ueaHTb ITOJlHiliH rrepe6op BCeX 3J1eY8HTOB MHOX8CTBa ('laCTO HenpHeM

JleYiliH) HX 'laCTH'lH~ rrepe6opou BBH~Y Taro, 'lTO B ~aJlbHeameu B8T
BJ18HHIJ ITO~JlelltaT JlHWb 11 ITp8CIT8KTMIBHH8 11 ITO~IIHOli8CTBa. Bb160p npaBHJl 
BeTBJ1eHHff H Blll'lHCJ18HHff OU8HOK MOlleT ClHTb B ClOJ1bW8H £J1MI YeHbW8H 
CT8IT8HH y~a'lH~ - B 38BHCI1YOCTH OT crre~q,HKH 3~a'll'.l H ypOBHff llQ
HHYaHHff ee TOHKOCTea. KOH8'lHO lite, TO o6CTOffT8JlbCTB0

1 
'ITO aa~aqy 

OllTHMI13aUH~ Ha rrpi1SH8KOB~ ~epeBbffX IIH CTaBHY, HCITOJlbSYH .llP8BO
BI1~HYKl HHTepnpeTaUHKJ HanpaBJ18H~ rrepe6opa, ffBJIH8TCH He 60J1bme 
'leu Kypbe30II. BBe~eu rrpe~BapHT8JlbHO e~e TpH ITOHH~HH: B8TBJ18HHH, 
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peJiaKC8UHH >1 ilJ8TOIIHHr-KpHT8pHH, 
pHTU uanpasneHHoro nepe6opa. 

a 3aTcu c~opuyJIHpyeu a.nro-

I. BeTB.neHHe. ,ll.nH onTHUHaauHoHHO~ a~a'll'.l z o6o3Ha'll!M 11epe3 
M( z)uHoxecTBo ee BoauoxH~x peweHHH. By~eu roBopHTh, 'ITo a~a'la 
z pa3BeTBJleHa Ha Ha6ope { zl'z2 ,... , zq} 6o.nee ".nerKHX" 
3~8'! 1 8CJ1H BlliiTOJIH8Hill CJie~yKJ~He yCJIOBHH: 

I. I. Kallt~oe B03IIO~oe peweHHe 3~a'lH z HBJ1HeTca B03YOJKHbiM 
H ,ZJ;Jlfl TO'lHO O~HO~ 113 3~aq {zil, i=l,q; 

1.2. nll6oe H3 B03110lltHbiX peweHHH K~OH 113 aa~aq {zi} 
i=l,q , ffBJlH8TCff B03MOllHiliU H ~Jlff Z • 

8TH yc.noBHH BlliiTOJlHHIDTCH, Kor~a M(Zi) s: M(Z); 

M(Zi),M(Z~)=¢, i=l,q, j=1,q, i.;l:j, 
B aTOM cJiyqae KalK,IlaH i'13 3~aq t z1 1 HBJIHeTcn npeeMHHKO!.I a~a'lH ~ 
B peayJlbTaTe llOCJle~IO~HX B8TBJleHI1H 1 

11 llOOJapHe!.lbiX 11 llpH COOTBeTCT
BYID~HX 0U8HKax ITO ~aTO!.IHHr-Kpi1T8pH10 1 npee!.IHHKH llpH06peTallT CBOI1X 
rrpeeuHHKoB H T.~. Co3~aHHe npeeuHHKOB rrpeeUHHKOB aKBHBaJieHTHO 
rrepepaccuoTpeHHID pa3611eHHH Hcxo~Horo MHolKecTBa M(z) • 

2. Pe.naKcauHH. Ka~~aH 11cxo~HaH aa~aqa z uollteT 6b1Th pe.naK
cHpoBaHa B 38~aqy zr nyTeM CHHTHH HeKOTOpbiX HCXO~HbiX orpaHH
'l6HHH (aanpH!.Iep, ue.noqHc.neHHOCTI1 11 rrp.), '!To ynpo~aeT z • E,ZJ;11H
CTBeHHOe yCJlOBHe KOppeKTI!OCTH pe.naKCaUHH: 

M(Z) <;; M(Zr). 

ITyCTb ~.nH onpe~e.neHHOCTH z- a~a'la MHHHMI1aauHH ueJieBOH WYHKUHH 
lf(Z) • Tor,11a peJiaKcaU11H npe~no.naraeT Bblno.naeHHe c:Ue~yiDlliHX yc

JlOBHit: 

2.1 ecJIH zr 

JlllB 0 1'1 ,llJIH Z 
He 1'1UeeT B03YOlltHOrO peweHHH 1 TO 3TO CnpaBe,ll-

2.2 MHHHUaJibH08 3Ha'leHHe ,ZJ;JlH !f(Z) He UeHbW8 MHHHMaJibHOrO 
3Ha'leHHH IJ(ZI)i 

2.3 8CJ11'1 OllTHUaJibHOe pemeHHe ~Jlff Zr HBJlHeTCff B03UOlltHbiY 
~JlH Z , TO 3TO pemeHHe ffBJiff8TCH OITTHYaJlbHillll 11 ~Jlff Z 

3. ~aTOYI1Hr-KpHTep1'1K (OT ~athom- yr.ny6JlHTbCH). 9TOT KpH
TepHil YOlltHO paccuaTpHBaTb KaK pemaiOJaee rrpaBHJIO, IT03BOJIHIO!ll8e ycTa
HOBI'1Tb ~Jiff Kali[AOrO ITO~YHOllteCTBa, ITOJly'leHHOrO B pe3yJibTaTe pas-
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BeTBneH>~H, nepcneRT>~By ero nocne~yiD~>~x BeTBneH>~H, T.e. nepcneRT>~
By yrnyoneHHH B ~epeBO Bap>!aHTOB. 

Hycn <J(Zj) - 3Hal!emle ueJieBon rjlyHRL\111>~ ~JIH 3~a'lll! zj , 

nonylleHHOH Ha HeROTOpOM ware BeTBneHII!ff OT HCXO~HO~ 3~3'llll Z 

~Z) - 3H31!6HHe ueneBOH ~YHRI..\111>1 II!CXO~HO~ 3~a'lll! Z , nyqwee 1113 

BCeX, '!TO Clbmlll Hakl,z{eH~ ~0 C>IX ITOp (TeKy~lllti 11peRop~ 11 ). Ol!eBH~HO, 

'!TO HYeeT CM~Cn BeTBHTb TOnbKO 3a~a'lll!, ~ng KOTOpoa 3Ha'leHII!H 1..\8-

JleBOI\ QJYHRI..\lHI MeHblll€ TeRy~ero 11peKOp~a 11 • IlO::JTOMY !paTOYII!Hr-Kplll

Teplll~ ycTaHaBn>~BaeT aKT>lBH~e TOI!KIIl pacTyll\ero ~epeBa 111 rpam:u~. 

r~e DeTBneHII!e Baplll3HTOD npeRpall\aeTCH. B nro6o~ CII!TyaUII!IIl D03MO~Ha 
o~Ha 1113 Tpex an:r,TepHaTHB: 

zj 

3.1 aHaJIII!3 penaKc>~poBaHHo~ aa~alllll zj 
He II!MeeT pemeHIIlH, T.e. M(Zj) = ~ ; 

ITOK33~BaeT, '!TO 

3.2 3H3Jllll3 zj ITOKaa~aeT, '!TO z. He II!MeeT B03YO~HOrO 
peweHII!ff, KOTopoe o~no 611 nyllme TeKymero i\peKop,n;a" :tf'(Z~) "?> 'f'(z); 

3.3 aHaJIII!3 zj ITOKa3~BaeT, '!TO OllTII!MaJibHOe pemeHII!e ~Jiff zj 
HBJ1HeTCH B03loiOlltH~M .ziJlff Z j • 

061Jiaff cxeMa anrop>~Tiola I.IOllteT 6~Tb npe.z~cTaBJieHa Tenep:r, cne
~YIDU\HM o6pa3o1o1: 

mar I [Hal!aJio]- Jiall3TI> C!ll1COK 3~ai!-IJpeeuH>~KoB; TIPHCBOII!TD Hal!aJib-
Hoe 3Ha'leHIIle peKOP.zla lf*"(Z); 

war 2 [npoBepKa Ha OKOH'laHII!e anrop>~TMa] - ecJI>~ crr»coK 3~aq-rrpe-
eMHII!KOB He HCI!eprraH, rrepetiTH K mary 3, 111H31!e - KOH€1..\i 

war 3 [sBpHC'fHI!eCKOe npaBJ/JJJO) - B~OpaTb 3(Uaqy ~JIH B€TMeHII!R; 

mar 4 [ peJraKcau>~H] - penaF:cwpoBan paccuatplllBaeMyD acuaqy-rrpee!muK; 

mar 5 [peweH>~e zrJ. J - HaliTl1 LJ czX:>; 
,1 

war 6 [npoBepKa aJJbTepHaT>~BN 3.!.] - ecn111 M( zX: )=~. rrepeliTl1 K 
J 

mary 2, mHalle - K •ary 7; 

war 7 [npoBepRa anuepHaTl1B~ 3.2.] - ecn111 Y'Czj> ~ Cf~(Z) , ne-
pe~Tl1 K mary 2, >~Halle - R mary 8; 

mar 8 [rrpoBepKa aJibTepHaTHB~ 3.3.]- ecn>~ OITTII!MaJII>Hoe pemeHue 

lf(ZX:) ffBJJffeTCff B03MOJIH~ll .11JIH Z., nepeHTl1 K mary !2, 
J J 

uHal!e - K wary 9; 
lliar 9 [rrpoBepKa Heo6xo~l1MOCTII! rrpo~oJillteHII!H pemeHHH B~6paHHOkt z j] 

- eCJIII! XOTII!Iol IlPO.liOJilKHTb peweHII!e Zj , TO yrny6l1TD peJiaKCal.\11110 
z j 11 rrepeHTl1 K wary IO, HHa qe - K mary II i 
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rnar IO [ Mo~ncj}lllRau;>Ht peJJaitCal.\lHl] - MO.zll1Qlllll.\lllpoBaTD penaKCal\HIO z j 

111 rrepellTl1 K mary 5; 
rnar II [BeTBJieHHe]- pa3BeTBIIlTI> zj >~ 3aHeCTH ee npeeMHHKOB B 

cnl1COK 3<Uaq-rrpeeMHHKOB " rrepean1 K mary 2; 

rnar !2 [ B03MJlltHOe perueH!tle] - Hati~eHo B03MOlltHOe pemeHHe ~JIH z 

ECJil1 ':f(Zj)< lf*'Cz) , 3aMeH>~TD Teityll\Hti "peKOM" 

lf*'(Z)= IJ(Zj) Ill Oll!tlCT!tlT:b CIT!tlCOK 3~aq-rrpeeMHHKOB 1 llJlH RO-

TOpb!X Ol.\6HKa XylKe Y'*(Z) 1 rrepei1Tl1 K mary 2. 

3aMeTl1M elile 1 '!TO B KalleCTBe 3Bp!tlCTHI!eCKOrO I!paBHJia Bb!60pa 

3a.zla'!l1 .11Jlfl BeTBJieHHll qame BCero HCITOJI:b3yeTCH Ol\eHKa ee "nepC!leR

THBHOCTI111. Me TO~ ITOJiyl!eHHff TaRl1X 0!.\BHOK He fiBJiffeTCH OOU\!tlM • 

]J!ff peaJIH3al\II!H BeTBJJeHII!H 3~aq B HaCTOHU\ee BpeMH llpl1MeHH~T

Cff ~Ba OCHOBHUX M8TO~a: 

a) O~HOBpel!eHHOe BeTBJJeHI1e, KOr,lla JIIDOOe 113 ITO,ZIMHOlKeCTB l1M810ll\VIXCft 

pa36H8Hl1~ Ha CJJe~y~meM mare MOllteT 6~Tb IIO~BeprllyTO BCTBJI8HHIO; 

6) O~HOCTOpOHHee BeTBJieH!tle, KOr~a pa36l1eHHKJ ITO.ziJielltlllT ITO~MI!OliWCTBO 

113 I!IICna ITOJiyl!eHHHX Ha npe~U,ZIY!lleM mare >I rrepenT!tl K BeTBneHl110 

~pyr!tlX ITO~MHOE6CTB MOlKHO, nllllilb 3aKOH'llllB pacl!eT~ C B~6paHHUM 
ilO,liMHOllt8CTBOM. 

PeaJII13aUHff CXeM!1 O.liHOCTOpOHHero BeTBJ!eHI1H cymeCTBeHI!O SRO

HOM!tlT ITaloiHT:b 8BM, T.K. He Tpe6yeT 3aiTOioll1HaHl1fl pemeH!tln llO BCeMy 

"cj}pOHTY" BeTBJieHHH. O.z~HaKo npr~ aTOM yBeJil11!11BaeTCH nepe6op no 

CpaBHel!l110 CO CXeMO!l O~HOBpeMeHHOrO BeTBJJ8Hl1ft • rl CBH3vl C STl1L! He

KOTOphle 8ETOpr/5/ npe,n;JiaraJOT B 11POL\8CCe OTLICI\allllft. SKCTp0lolyMa ItOLl

npOioi>ICCHOe l!epe.z~oBaHI'le o6e111x cxe~;. 3 3a~aqe, pacc~o~aTpMBaeloloU Hl1-

xe, l1HTepeCbl 3KOHOW!tl11 IJaMHTI'l 3aCTaBllnH HaC BOCI!OJlb30BaTbCH CXeMon 

O~HOCTOpOHHero BeTBJieH!tlH. 

!lOCTaBHW Terrep:r, Ham~ 3~aqy Cl1HTe3a OITTHMaJibHOro Hapali\l1Bae

VOrO ITOII!CKOBOro ~epeBa/ 7 • I. na~!tlll HeCKOJibKO onpe.z~eneHHH. Cpa3y 
3aYeTl1M 1 '!TO B COOTBeTCTBHH C ooycnoBneHHOH UeHbiO HaCTOH!lleH 

CTaT:bl1 Ioibl Opl1eHTI'lpyeM >IX Ha ITOH!tlMaH>!e YaTeMaTl11!eCROM CXeM~ SRCTpe

llaJibHOH 3a~a'llll, T.R. nonHoe rrpe.z~cTaBneH>~e o~JIO 6~ CJIIIlillKOM rpo

W03.z1K!tlM; loi6TO~IIllleCRI'l ITOCJl6.110BaTeJibHOe 113HOllteHI1e C aR;eHTOll Ha 
ITpl1KJ18J(Hhle acrreKThl CTpjKTyp~ ~epeB:beB loiO~HO HatiT!tl B 6-B/. 

nepeBO - ::JTO CBff3H~ii al.\IIKn!tll!eCRII!H oprpacj}, B Kalll,l{~iii y3eJI KO

TOporo, Kpowe KOPHH, BXO.ziii!T o.z~Ha .z~yra >~ 113 rtallt:;oro y3na KOTOporo, 

Kpowe Tepwi1HanbHHX, !tlCXO.zllllT HeCKOJIDRO .z~Yr. CoBoRyiTHOCTb 11CXO.z1Hllli1X 
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Ha yana 71.yr o6paayeT nyqort, a Hx KOllH'IecTBo uaabiBaeTcH paauepow 
ny'IKa, HoMep ypoBHH onpe;li,e1!HeTCH 'l!tlCllOY 71.yr, coe71.HHHlOI!UiX yae11 
3TOrO ypOBHFI C KOpHeU, fiy;li.eY C'l!tlTaT:r., 'ITO KOpeH:r. H8XOAHTCfl Ha Hy-
118BOY1 a TepMHHall:r.Hue yanu - Ha m -ou ypoBHe • .3 7J.8pea:r.n16-8/, a 
TaKxe B HeKOTOpUX ltl3/I7 J311U 1 llp!tlH87J.118X8~1e 07J.HOYJ ypOBHID1 !tli18IDT 
07J.HHarwBue paauepu ny'IKOB. CTpyKTypa paccuaTpHBaeuux ;li,epeB:r.eB o,n
H03Ha11Ho OITp87J.81lFI8TCH B8KTOpOY 

Q( m,no,n1''''' nm-1)' 

r71.e m - KOJlll118CTBO ypOBHet:i, 

ni- paauep ny'IKOB yanoa i -oro ypoBHH 1 i=O,m-1 • 

Yanu, co;li,ep~amHe,nouHYO a.npeca caaaH H npHaHaKoaoro KlliD'Ia o6~eKTa, 
TaKXe HHWOPMa;HID 0 CaYHX OO~eKTax (HJlll HX 87J.pecax), Ha3UBaiDTCFI 
Od~eKTHUU!tl, B 6/HCC118;l1.0BaHO paCTymee 071.HOCBFI3HOe ~epeB0 1 B KOTO
POII o6~eKTHUY!tl FIB11HIDTCH ll!tlW:b T6pll>lHa1!:r.HUe J311U, B/?7 OHO YO.l{HtP!tl
~HpOBaHO HeKOTOpUY nepepacrrpe,nelleHHell o6~6KTHUX J3110B ITO BCeR 
CTpyKType ;li,epeBa, Ha'l!tlHaH C KOpHFI, 9Ta nepeCTPORKa ll03B011H1la yBe
llH'IItlTI> OUCTpo,neiCTBHe anropHTYOB llOHCKa, BK11ID118HHH !tl H3~HTHH ;l1.8H

HUXi a aH81l!tl3 ll011J116HHOR CT~yKTypu llOKaaan, 'ITO JC1!0BH6Y ee OllTH
Ya11I>HOCT!tl HB11H8TCH pe,nyK~fl paauepOB llJ'IKOB OT KOpHH K TepUHHan:r.
HOMy ypOBHID Ha npe,ncTaBJJT61ll>HOM YHOllteCTBe Tpex HOYHH8110B J' {4,3,2}. 
Jly'IW~Ie llOHCKOBUe CBOittCTBa TaKOrO ;l1.8peBa, 11BUllJK110r0 11 K KOpHID, 
OO~HCHFIIDTCH 001ll>W>iY co,nep~aH!ri8M UOHCIWBUX TpeKOB 116HI>WHX ,l{11HH 1 
11e11 B paBuoeMKHX ,nepeB:r.HX ,npyroitt CTPYKTypu. B/8/ rrpe,nnpHHHTa ,nan:r.
ueittwaa 3B01!ID~HH 07J.HOCBH3aHHUX cda1!aHC!tlpOBaHHUX ;l1,8p6Bh8B 1 B peayn:r.
TaTe KOTOpOR Kallt;li,OIIY H3 

... ~j 
N(Q)=!+z....nni 

i=o i.zo (I) 

J3110B COOdmeH 06~eKTHuitt CYHC1!, B03HHKaeT aa.naqa OllTHIIHaa~HJJ CTpyK
Typu TaKoro rrpe;li,e1lbHO HacumeHHoro ,nepeBa. 

B /
8

/ l1.0K83biBaeTCH 1 'ITO cyuua ~ 71.11HH ITOHCKOBUX TP8KOB 
Bcex o6~eKTHUX Y3110B aa,naeTCH wopuynoitt 

q>((i)=~{ftn,(i+~ nit)]+i 

8 

I 

) 

B K8116CTBe KpHTepHFI BUdopa KOllllOH6HTOB B8KTOpa Q C1!6;li,J
eT B3HT:& IIHHHUa1!I>HJIO TPJ71.08YKOCT:b llOHCKa, XapaKTep>iCTiiKOR KOTOpOitt 
ll0llt6T CllJllt>iT:& ,l{llHHa llO>iCKOBOrO TpeKa MiCKOUOrO Od~eKTHOrO ya11a (~e
ll» ITOHCKa), IIO 3Ta B8111-I'IHHa C!tlllbHO aaBHCiriT OT ll0110lK8Hllfl ~61l!tl llOJJC
Ka B Pflll.Y llOC116.Z(OBaTe1l:&HUX o6~eKTHUX Y3110B ,nepeBa, ll3li6HflflCI> B WH
pOKMiX npe;li,enax no aaKouy HerrpaBH1l:r.Hoitt rrHnu. TiosTouy B Ka'leCTBe 
xapaKTepHCTHKirl TPYl1.0811KOCTH ITOHCKa npHHHUaeTCFI cpe.l{HHH ,l{ll!tlHa llOHC-
KOBOrO TpeKa: 

LJ(ii> = </J(iJ.> 
N(Q) 

387J.a'la COCTOHT B HaxOlK;l1,6H!tl!tl TaKoro B6KTOpa Q* 

r;li.e 

Y'(GA') =min 
QE <)2 

m { '"' ( k-• ( I L: fi n, 1 + ?:. '¥'- ) 1 + i 
k.:-i t.=O J=O 

m-t J 

ZJ n n, + i 
j::o L•o 

Q,{Q(E,:;N(G)d'E}, 

1 'IToOU 

(2) 

(3) 

X - rrporHoaHpyeuoe tpedyeyoe 'IHCllO od~eKTHUX yanoB ;li,epeBa, 

0"?-l- ;li,OITy<lt Ha llp8BbiDl8HHe E 1 paapemeHHUH HaJl!tl'IHUM peaepBOM na
YHTH, 

a KOYllOH8HTU B8KTOpa Q ,l{01l~HU Yl1.0B118TBOpflT:& 8CT8CTB8HHUM Tpe
OOBaHHHY ~eno~~HcneHHOCTH, rrpHqeu 

ni ~2 i = 1, m-1 , 
( 4) 

U m ' [ 1og2 <d E) ] • 
( 5) 

0rpaHH118H!tlfl (4), (5) OTpalltaiDT TOT 0118BH,l{HU~ ~aKT 1 qTo HaHII8H:&WBitt 
paauep ny'IKa, peanHaa~HJO KoToporo uoEHo o6ecrre'IHT:&, ae ll.BCKpe~z
THpya cauo~ iri71.8H ,npeBOBH,l{HOR CTPYKTypu, paBell 2; MaKCHYa1l:&HHt:i -
rrpH ,nepeBe 1 COCTOHmeY H3 O,l{HOrO ITJ'IKa,- paBeH ( N-1 ) , 3aueTBM 
TaK~e, 'ITO npeaumeHHe caooo,nHoro peaepaa rraunTH Ha,n E , Bcer;li,a 
o6ecrre'leHH08 pea1l:&H~YH JC110BHFIYH CHHT63a, BOodme rOBOp~, 'laCTH'IHO 
HCfl011I>3yeTCH ,l{llfl paavemeHHfl ;li,epeBa 1 T,K, B CH11Y U811011HC116HHOCTH 
paauepoB rry'IKOB B OTHOW8HHH N(Q .. ) ~ B H8Jl601lee BepOHTHO Hepa
B8HCTBO, HeCK01l:&KO aaderaH Brrepe;l1, 1 OTM8THY 1 'ITO OTHOW8HH8 (N-E)/E 
OKaauwaeTCH H83Ha'IHT61l:&HHY H y6uBaeT C yB81IIri118HH6U B 1 T,K, B 
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qJaHJJax 60JJ:E.W8H 8MKOCT>l 'l>ICJJO COCTaBJlfllOlij>IX BeKTOpa Q BOapaCTaeT, 
yBeJJ>l'lHBaeTCfl B03YO~HOCT:E. B~6opa (I) 6JJ>l~e K E >I (2) AOCT>lra-
eTCfl np>l MaJJUX 3Ha'leH>lfiX (N-E)/E. 

Orr~weu Terrep:E. anrop>~TM, >~crroJJ:E.aoBaHHUH AJJfl peweH>~H aaAa'l>l 
(2)-(5). OH peaJJ>layeT cxeuy OAHOCTOpOHHero BeTBJJeH>lfl ITO YeTOAY 
HarrpaBJJeHHOrO nepe6opa, rrpeACTaBJJeHHOMY BUWe. HeKOTOp~e KOYYeHTa
p>!H K peami30BaHHOMY anropl1TYy rrpH:BeAeHU ITOCJJe ero 3aiTl1C>l. 

iiiar I. i3bl<UiCJieH>le 3HatieHJ.lfl m• = [ 1og2 ( o E)] ; 

n
0 

= [ yE] ; n1 = n
0 

-1 ; 

l/2(n0 (n0+1)+n0n 1 (n0+n1+2)]+1 
Lf* = _ _;_~~--...!!...-=-~~~...::.....-

non1+no+1 

m=2; 

k=O;nj•1,j=O,mw. 

war 2. EcJm (m+ 1 l '7 [ 1og2 ( o E)] , KoHeU' J.lHa qe nepetiTM K wary 3. 

war 3. m = m+l. 

lilar 4. nk = ~ + 1; nj 7/2 I j = k+1 t 11" o 

~·:ar 5. i3bl'lviCJieHlile i:1f; rAe Q(m,n0,n
1

, ••• ,nk,2,2, ••• ,2). 

lllar 6. Ecn>~ N(.G(j ~ tE 1 TO k=k-2 i MHa'le nepei1T>l K 
wary 7. 2cJJ>l k < o, nepei;J:T>l K wary 2, 11Ha'le - K wary 4. 

war 7. Ecnw lJ (Q) <. '!* , rrepetiT>l K mary 4 0 V<Ha'le k=k- 2 

ECJJJ,l kzO, rrepei1T>~ K mary 2, J.lHa'le- K mary 4. 

lllar 8. CTaHAapTHuti. 

lliar 9. BcerAa K wary 10. 

lliar IO. k=k+1 • EcJJ>l k,:; m , rrepeit!TJ.l K mary 4, J.lHa'le k=k-1 >~ ne
pei1TJ.l 11 wary 4. 

lJar II. BeT:BJJeHJ.le OAHOCTOpOHHee. 

war 12. CTaHAapTHuil. 

B ware I oueHKa AJJH TeKymero 11 peKop~a 11 lf" rronyqaeTca KaK 
rrep:aoe rpy6oe npw6JJ>l~eH!.le npJ.l aHaJU~TM'leCKOI.! pemeHMII aaAa'l>l ( 2) -( 5) 
AJIH m=2 • 3AeCI>, KaK >l :BCIOAY rrpolltJie, [X] oaHatiaeT ueny10 qacn x. 

nna npo:aepKII ycJJO:BJ.lH :B mare 6 J.lCITOJJI>3yeTCfl wopuyJJa 

(oE-1-'t. fr n., )jnn, +i ;:;,2m-~<. 1 
.1-=0 t-=o '-"'O 

HenocpeACTB8HHO CJJ8AJ!Olll,afl J.l3 YCJJO~J.lll (2) J.l (4). 
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OueHKa ~ :a ware~ :BU'll1CJJHeTCH no wopuyne (2), rAe eme He 
3aWJ.lKCl1pOBaHHUe rrepeueHHUe !.lUeD! YI!Hl1U8JI:E.HO B03UO~Hue 3Ha'leH!.lfl. 
ITocneAO:BaTeJJLHOCTL :au6opa nepeueHHUX, rroAJie~am!.lx W!.lKCaUMII, cTporo 
AeTepUHH>lpO:BaHa B IIOpH~Ke :aoapaCT8Hl1fl J.lHAeKca KOUUOH8HT BeKTOpa Q, 
IToCKOJJLKy uene:aaH WYHKU,J.lH (2) OTHOC>~TeJILHO nepeueHHOli nm-1 HBJJH
eTCH B03paCT8!0lll,ei1 B OOJJaCTJ.l (4), TO BU60p 3Ha'leHI1H STOa nepeMeH
HOH OAH03Ha'lHO onpeAeJJHeTCH 113 yCJIOBJ.lfl (3). 

Orr!.lCaHHUti anrop!.lTU 6b!JJ aanporpaYL!!.lpo:aaH Ha H3b!Ke ·WPTPAH-IY 1 

u rrporpauMa rrpw:aeAeHa B rrpwnollteHw>~. BB>~AY aToro He 6yAeM oocylK
AaT:E. ero 6onee ITOAP06HO, 0TMeTMU TOJJLKO, 'ITO :ace arrpMOpH~e 3HaH>lfl 
o pewaeuoli aaAatie uoryT 6~TL !.lcnonLao:aaHbl HerrocpeACTBeHHO !.l np>~

BOAHT K Cylll,eCT:BeHHOMY COKpalll,eHJ.l!O nepe6opa, 

TAETIHUA 

E=2k Q* 
N(Q") <J(Q") 

t /c/ 
k II no ,n1 • • • • , llm-1 

8 269 5 4,3,3,2,2 9,335 0,68 
9 557 6 4,3,3,2,2,2 IO,?I3 2,02 

IO 1077 6 4,4,3,3,2,2. II,825 6,06 
II 2229 7 4,4,3,3,2,2,2 13,207 9,87 
I2 4309 7 4,4,4,3,3,2,2 f4,321 15,13 
I3 89I7 8 4,4,4,3,3,2,2,2 I5, 706 30,42 
14 16402 9 3,3,3,3,3,3,3,2,2 I6,80I. 72,29 
15 33898 IO 3,3,3,3,3,3,3,2,2,2 I8,I94 I97,3I 
16 65609 IO 4,3,3,3,3,3,3,3,2,2 19,300 4II, 76 
I? 131593 II 4,3,3,3,3,3,3,3,2,42 20,694 907,51 

B rrpHHaraeuYD radnwu,y c:aeAeHu HeKoTopb!e peayJJLTaTu uawHHHo
ro SKCrrepiiYeHTa ITO CHHTeay Hapa~J.lBaeUUX ll0l1CKOBUX Aepe:BLeB AJJH 
pa3HH'lHUX 3Ha'leH>lti B • B KpaliHe~ crrpa:aa KOJJOHKe yKa3aHO BpeMH pa-
60TU rrporpaYYU CHHTeaa Ha 9BM cnC-6400 (HOUHHaJJhHOe 6blCTPOAe~CT-
:Bl1e 2•106 On/C),. CneAyeT 3aMeTRTh 1 'ITO OHO UOlKeT 6UTh J.1 e~e 
3H8'1MTeJJLHO COKpalll,eHO (:a 50-100 paa - :B 3a:BHCHUOCTJ.l OT B ) rrpl1 
eme 6onee KYUJHfiT>l:BHOU uepe6ope, :B03UO&HOCT>l AJJH KOTOporo OTKpu
:aaiOTCH B CBH3H c orpaHH'leHHOCT»IO o6nacTR waKT>~tiecKHx aHa'leHJ.lH 
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KOLHIOHeHTOB BeKTOpa Q"' B OIIT>l143Jl:bHhiX CTpyKTypax. J(etiCTBllTeJI:b-
110 1 113 TaJJIUIJ;H BU;ZJ;II0 1 '!{TO STa OOJiaCT:b liOK3JI>l30BaHa loiHOl!eCTBOII 
f { 4,3,2j U 1{T0 1 K3It ll B / 7/ 1 >IYeeT YeCTO siMJeKT pe;u;yitll;>l~l paa

YepOB nyqKOB OT KOpHff K TepM>IH3Jl:bHOIIy ypOBHID. 8KCTpaTIOllff~ff 3TOrO 
peayJI:bTaTa na 171 Ha ;ZJ;aHHYID aa;u;aqy, CTaBmaa Tenep:r, ~aKTOY, uorna 

nporH03UpOBaT:bCff B CllliY onpaB~aHHOCTH reOMetpnqeCKOB MO~e

llll ~epeBa , "Burry.KJioro" K KOPHD. O~HaKo ~llff npe;violl:eHHoro 
3,1\eC:b aJirOpHTMa He Ob!llll ([laitTOY Hll npe,11CTa:Bl1Tell:bHOCT:b IIHOllteCTBa f 
Hll pe;u;yKIJ;llff COCT3BllfliDmllX BeKTOpa Q* 1 T.K. He06XO;ZJ;lll40 OHJIO B 
STOM y6e;ZJ;MT:bCff. 

3aMeTHM eme, '!{TO Hape;u;Ka (B HaillMX SKCrrepllMeHTax 2 CJiyqafl ll3 
73) cpe;u;H KOMIIOHeHTOB BeKTOpa Q* TIOffBJifleTCff n0= 5 1 '!{TO He Me
HfleT aHaqeHHfl cwopwyJIMpoBaHHoro peayJI:bTaTa n no;u;TBep~aeT "~liDK
Tyau;noHHyiO" npnpo;u;y ;u;ncKpeTHOCTH. floaTOMy npz KYMYJIHTHBHOM nepe-
6ope !.IHOllteCTBO ? MOllteT 6uT:b pacmnpeHo ;u;o {5,4,3,2} • B aTHX 
pe;u;Knx cJiyqaax aHaqeHHH u;eneBot1 ~YHKIJ;I<1H ~(Q) Ha coce;u;HHX ;u;onyc
THMhiX BeKTOpax, npe.~CTa.BJieHHhiX B f , OTJIH1{aJIHC:b OT Y' (Q*' ~ Ha 
BeJIH1{llHH nopa;u;Ka ro-3 • flpn uamHHHou Mo;u;ennpoBaHnH aa;u;aq>~ I lc no

uom:r,IO aJirOpllTM~ pO;ZJ;CTBeHHOrO OIIHCaHHOMY,B 67 OIITHYall:bHhiX peaJI>laa
IJ;llffX no;u;o6HhiX ¢liDKTyau;nt1 He o6HapyllteHo. 
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? 

J~vl11 . .r ft:'t-~=( ~.iPdT,Q:Jf' 'Jf) 
:Jii1~NSlJiJ {~_Ji, 11f21) 1 J~f~1} 1 ~<Z:) 
~liME';~ .. U 1 ~ L~1 i 

~=t.Lt'-1 

\1: )= 

.. ( =, ~' 
l ~ -· 

ll 22 J= ~.?t 
-~ ~ l .... 2 
h(Jl=.'•AIJ-ll+ 
i 1 Ill = 1 

il2 ( 1l' 1 
"=~l lti1tL.ICF,Ft,n 
F 0 · f'1 '.l T t 1 :; , 'I 1 ~, F 1 :-;. 0 , I,?:_; l .:.-) 
I~ :11 =L 
IFtiL.F.Gr. J~~~ flJ ,23 
It~; =1• JE ~E-
lFIFJ.GJ. l [, TJ 23 

F I- IC f 
IFI'-I.LE.n ·,J r· Z 
I X' I S ()' T I L-t. · ) -0: ".;I + 1 
IVcJX-; 
ICc= 1 + :X t I '+ 1 n ( LX+ ( i X +t J + J. X+: v • I IY + _ Y + 2 ) l I > 
'11!3)=t+lX+IX•lY 
F I= I I 1_. F + ~J. G) I i,: ( J ) 
•I(; l=h. 
·~ ( ,. ) =: y 

'>'<HIT lo,IC:F,'H(Jl,Fc,r: 
!Ft'1.LJ.3l 1=3 
)f) 2 1 = 1.,., 
'H1l=1 

?3 ~~l~T Zltitl 
21 t'O·-~f.TI1X,c·Jil!<•J,t'1=ttl,_,, .. X,tl=f, Ll 

K. - ~ 

i~=l 

'<- ~' t l 
IF ( K- r') '+, 5, J 

'• 'IIVl='lll(l+l 
14 J!(J<+~l='i(KI•'I"('() 

·11 !K+lJ=,Il p<J +r ~!<ttl 
X= 1. "•L- iH I Ktl I 
x-c,./11?(1(+1) 

J.S=I'3+qt~:l 

P' I K. E::. '1),,1) T ~t 

1 F (lt' • L T • ( 2. u • • I 11- < t 1l -?. cl l C. 0 1 J 
~1 ~m r.•:uc: 

il~l= (',2(K+1l '·' q:>+Kll/2 
'IS!Ktl l='lCIK.l +TC)1 

fiPit!JIOIEHit!E 

:<= ( ( 2 .... •"" ( · l-K + 1) - 2. u) .. , • 2 ( K + 1 ) + ( I 5 + < .. 1 ) +A (...,- K t 1) • 4 ! ( '< t- : ) ) I ~, ,j 

IFII'·ICIK+tl+Xl.:;EoiG'l.,J r_, 1L 
·~o r o ~ 

1D <=-(-1 
iFIKl 12t12t1~ 

1.3 IS~I~-tHK+l)-~'~lK) 

'I IK+l l=l 
GO TIC 
~=L-Nl 1'1) 
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riU'I=~lNTIX/il2111-EP:OI+1 

IFIN(;q,GE.~I';C T1 14 
t>P'I =:: 
,~Q TC• 14 

6 JciJCIH+11-L+IH01+11 
F I I= ( J + 0, 0 l /'J 1 I 1 + 1 l 
IFIFil·G~.FI)C,,_, TrJ 1" 
FloFil 
Pccl'H lG,J, J1 U+11,F"1'~ 

ITPIIIJIOIE!ME 
( npo,nOJI:W:6HH6 ) 

16 FOf'1ATI1X,tVA71·1QJJ') Rfr:r1FN1E cF=tti1u,3X,tPI=t,I1D,3x,tFI=t,Ftc.3 

·'· (201511 
11 I:ONTHWE 

K=><:-1 
''0 TJ 1~ 

/2 X=LH·(l,/Ml 
PR.i.NT !l,M,X 

17 Fuo.HAT(t pel .1=t,l?,~X,tOPTIH/.LN:J:iT USTANO~EtiA "••(1,/M=t,F10,21 
~=M ... 1 
l F I I 2. u '1 l .G C. 11. :0" L I I~ T uP 
GO TU 20 
Clll, 

3aue~aHHe: onepaTop READ npe,nnoJiaraeT HaJIH~e ,nByx nepwoKapT c 

I. yKaaaHHUU B nporpaYY6 WOpUaTOY ,naHHNX: 

I) M - Hcxo,nHoe qHcJio ypoBHe~ ,nepeBa; 
2) L=E; 

3) ICF=<f>; 
4) FI= If. 

ll. If - UeJIO~J.1CJI6HH~ KOpTe& paauepOB nyqKoB • 

llporpauua ,nonyCK&eT npepaBaHH6 p6W6HHH. nJIH npO,ltOJI:W:eHHH Oll
TJ.1YH3aUHIIi ,ltOCTaTO~O no,nrOTOBJ.1T» 2llK CO 3Ha~eHJ.1HYH napaueTpOB 1 

COOTBeTCTBYKllliHYH TIOCJie,nHeuy Ba,naHHOUY TeKyll!eYy "peKop,ny 11
• 
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