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1. BBEAEHHE 

BoccraHoaneH~e cxeM~ pacnaAa ~~ OCHoae 3t<cnep~MeHranbH~x AaH
H~x. nony4aeM~X cpeACTBaM~ ~AePHO~ cnet<TPOCI<On~~. RBilReTCR OAHOH 
~3 Ha~6onee CJ10)1(H~X ~ TPYAOeMK~X 3aAa4 B ~CCileAOBaH~~ CTPYKTYP~ 
aroMHOro RApa. CnO)I(HOCTb 3TO~ 3aAa4~ o6ycnoaneHa np~HaAJ1e~HOCTb~ 
ee K ~<naccy o6parH~x 3aAa4, AllA t<orop~x xapat<repHa Heycro114~
aocrb OTHOC~TellbHO ~CXOAH~X AaHH~X I . PeweH~e pa3B~BaeTCA nOI<a 
no nyr~ ~cnonb30aaH~R MeToAa noA6opa 2 ·3 . Ha~oonee nocneAoaa
renbHa~ ~ nOnHaR pean~3a~~R 3TOrO MCTOAa Ha OCHOBC 3KCnep~MeH
TallbH~X AaHH~X pa3n~4Horo T~na AaHa a 4 

Uenb~ HacroR~e~ pa6or~ RBnAercR T04HOe peweH~e oBparHOH 3aAa-
4~ - BOCCTaHOBJleH~e CXCM~ pacnaAa Ha OCHOBC MaTp~~~ I- ) -coena
AeH~~ s orcyrcra~e ~ct<a)l(eH~~- H3JlO)I(CH~e Marep~ana nocrpoeHo rat<, 
4TO B OCHO BHOA 4aCT~ pa6oT~ paccMaTp~Ba~TCR np~H~~n~ npeo6pa-
30BaH~R Ma r p~~~ COBnaAeH~H B CXCMY pacnaAa, a OOOCHOBaH~R ~ 
AOKa3ar enbcraa AaH~ a np~no)l(eH~~. 

2. HCXOAH~E nonOIEHH~ 

r.peAnono)I(~M, 4TO Marp~~a coenaAeH~A nocrpoeHa CllCAY~HM o6pa-
30M: 1 I OHa coAcP)I(~T ace AeAcra~renbHI>Ie coanaAeH~R ~ TOilbKO ~x; 
2/ Hall~4~C COBnaACH~R 0603Ha4aCTC~ C~MBOilOM 11 1 11

, a OTCYTCTB~e -
''0 ''. Ka)I(Aa~ crpot<a MaTp~u~ not<a3~Baer, coanaAaer n~ nepexoA 
/cOOTBCTCTBy~~~~ HOMCpy CTPOK~/ CO BCCM Ha60pOM OCTallbHWX. nepe
XOA~ npOHyMepoaaH~ B np0~3BOilbHOM nOPAAKC /eA~HCTBeHHOe rpeGosa
H~e - 0AH03Ha~HOCTb/. nepeXOA~, KPOMe coanaACH~A APYr C APYrOM, 
xapaKrep~3y~rcn 3Hepr~el1, KOTopaR o6o3Ha4aercA E,. 3ro ono3Ha4e
H~e 6yAeT a AallbHeiiweM ~cnon b30Bar bOt AJ1R ~ACHT~<I>~~~t<a~~~~~ nepexo
AOB. CrpoKa MaTp~~~ Ha OCHOBe 3Toro 6yAeT o603Ha4aTbCR line E 1 • 

BepxH~M YPOBHCM CXCM~ Ha30BCM YPOBCHb, C KOTOpOrO ~MeeTCA xo
TR 6~ OA~H raMMa - ne~eXOA ~ Ha KOTOP~H HCT H~ 0AH0rO raMMa-nepe
XOAa. HIII)I(H~M YPOBHCM CXeM~ fyAeM Ha3~BaTb 0CHOBHOL1 11 MCTacra-
6MilbH~C YPOBH~ /c HMX B npeAenax BPCMCHHOrO pa3PCWCHHR CXCM~ 
coanaAeH~A Her raMMa-nepexoAoe/. 

nonHO~ i -MOAO~ Ha30BCM nOilHOC MHO)I(CCTBO nepeXOAOB, KOTOPOe 
CCy~eCTBilRCTCR np~ nepeXOAe OAHOro AAPa C ll~DOrO aepxHerO YPOBHR 
Ha n~6o~ H~)I(HM~ ypoaeH b. 0603Ha4~M i -ry~ MOAY IE M 11 , 3ACCb M 
MHAeKC BXOAR~MX B MOAY nepeXOAOB, i - HOMep MOA~ - n~6oe nOAMHO
)I(CCTBO nepexOAOB ~3 nonHo~ MOA~ DYACM Ha3~sarb HenonHoA MOAOH. 
nepeXOA~, HC Aa~~e COBnaAeHM~ C HCKOTOP~M nepeXOAOM EN, TO CCTb 
He BXOARilt~e c H~M H~ e OAHY MOAY, Ha3oseM napannenbH~M~ EN. 

,T 1 
zy : I 
: _ .... JIJ .-~KA 



no c~pMyn~poaaHH~M caOHCTaaM MaTp~ua coanaAeH~H AOnmHa 6~Tb 
c~MMeTp~4HOi1 c Hyneaoi1 rnaaHoi1 A~aroHanb~. 3aMeH~M Hyneay~ rnaa
HY~ A~aroHanb Ha eA~H~4HY~ An~ ¢opMan~3au~~ AanbHei1w~x AOKa3a
TenbcTa ~ a~KnaAOK. 

TorAa MOmHO c~pMyn~poaaTb ~ AOKa3aTb TP~ cneAy~~x TeopeM~, 

Ha 6a3e KOTop~x npoaoA~TC~ ace AanbHei1wee nocTpoeH~e cxeM~ pac
naAa no AaHH~M aHan~3a MaTp~u~ raMMa-raMMa-coanaAeH~i1. AoKa3a
TenbcTaa np~aOA~Tc~ a np~nomeH~~. 

TeopeMa 1 

Ecn~ cy~ecTayeT HeKOTop~i1 Ha6op CTPOK MaTp~u~ coanaAeH~i1 
!line E 

1 
I c Ha6opOM ~HAeKcoa An~ axoA~~~x a Hero CTPOK I i I , 

TaKOH , 4TO np~ nOr~4eCKOM nepeMHO~eH~H acex aXOA~~~X a Hero 
CTPOK nony4aeTC~ CTpOKa, HMe~~a~ eAHHHU~ no a~6paHHOMY Ha6opy 
! i I ~HAeKcoa, To nepexoA~ c HOMepaMH H3 3TOro Ha6opa I E 1 I o6-
pa3y~T nO KpaHHeH Mepe HenonHy~ MOAY /a 4aCTHOM cny4ae 3TO MOmeT 
6~Tb nonHa~ MOAa/. BepHo H o6paTHOe. 

TeopeMa 2 

EcnH HeKOTOpbli1 Ha6op CTPOK MaTPHUbJ coanaAeHHi1 !line E 1 I c 
HHAeKcaMH axoA~~Hx a Hero CTPOK !i I TaKoi1, 4TO npH norH4eCKOM 
nepeMHOmeHH~ aCeX aXOA~~HX a Hero CTPOK nony4aeTC~ CT~OKa, HMe~
~a~ eAHHHU~ no aceMy Ha6opy I i l ~HAeKcoa ~ TOnbKO HX, TO nepe
XOA~ ~3 3Toro Ha6opa IE 11 o6pa3y~T nonHy~ MOAY· 

TeopeMa 3 

nycTb E j - npoH3aonbHbli1 nepeXOA. [IE J - MHOmecTao napannenb
H~x eMy nepeXOAOa. Ecn~ nepece4eHHe 3Toro MHOmecTaa n EJ H npo
~3aOnbHOH nonHOH MOA~ l Ea I cocTOHT 6onee 4eM H3 OAHO ro 3neMeH
Ta, TO a peanbHOil CXeMe 4aCT b MOAbl, KOTOpa~ uem~KOM aXOA~T a ne
peCe4eHHe, ~an~eTC~ y4aCTKOM Hepa3pblaHOCTH, T.e. COCTOHT H3 He
pa3pblaHOH nocneAOaaTenbHOCTH nepexOAOa 3TOH MOAb!. 

3. METOAHKA nOCTPOEHHR CXEHbl PACnAAA 

EcnH abmonHeHbl ace ~cXOAHble nonomeHH~, TO cxeMy pacnaAa MOmHo 
nony4~Tb, HaHA~ CHa4ana ace non Hble MOAb! H 3aTeM cornacoaaHHO 
y nop~A04Ha HX. 

noHCK acex nOnH~X MOA, KOTOp~e ~an~~T C~ eCTeCTaeHH~MH 3neMeH
TaMH cxeM~ pacnaAa, MOmHo nocT pO~Tb Ha ~ cnonb30aaH~~ TeopeM 1 ~ 
2. BbmOnH~M nocneAOOa TenbHO cneAY~~~e AeHCTB~~: c noMO~b~ norl-1-
4ecKoro nepeMHOmeHH~ CTPOK MaTPHUbl coanaAeHHH H aHanH3a pe3ynb
TaTa nO Teo peMe 1 Hai1AeM ace He nOnHble MOA~ H3 Aayx 3neMe HTOa. 
/An~ 3TOrO He06XOA~MO npOa HanH3HpO aaTb s ee nap~ CTpOK/ . 3anOMHHa 
see pe3ynbTaT~ norH4ecKoro yMHOmeHH~, a cny4ae o6HapymeHH~ He -

2 

nonHOH MOAb! H3 AaYX 3neMeHTOa no TeopeMe 1 npoaep~eM, He ~an~
eTC~ nH 3Ta napa 4aCTbn HenOnHOH /nOnHOH/ MOAb! ~3 Tpex 3neMeHTOa. 
An~ 3Toro pe3ynbTaT norH4ecKoro YMHomeHH~ nap~ nocneAoaaTenbHO 
yMHOmaeTC~ Ha ace CTpOK~ ~ nony4eHH~~ pe3ynbTaT aHanH3HpyeTC~. 
3aTeM nepeXOA~M K HenOnH~M MOAaM 113 4eT~pex 3neMeHTOa H T.A. 

np~ Ka~AOM yaen~4eH~H 4~Cna aXOA~~~X B MOAY nepeXOAOB 6yAeM 
npOH3aOAHTb npoaepKy Ha nonHOTy MOA~ no TeopeMe 2 H HaHAeHHble 
nonHble MOAb! abiBOAHTb H3 AanbHei1wero paCCMOTpeHH~. 

04eaHAHO, 4TO TaK~M o6pa30M HaHAYTC~ ace cy~ecTay~~He a cxe
Me pacnaAa MOA~· 3TOT anrOpHTM, XOT~ ~ HeCOBepweHeH a B~4HCnH
TenbHOM OTHOWeHHH, rapaHTHPYeT 06Hapy*eHHe acex nonH~X MOA 
acneACTaHH TOrO, 4TO npoaOAHTC~ nocneAOaaTenbHbiH aHanH3 BCeX 
IAayx, Tpex H T.A . nepexoAHbiX MOA/ AO MaKCHManbHO ao3MO*H~x no 
4HCny nepeXOAOa HenOnHbiX MOA. 

npoHnn~cTpHpyeM 3TOT 3Tan npHMePOM. CxeMa Ha PHC. 1 OTBe4aeT 
MaTpHUe COanaAeHHH PHC.2. npH 3TOM rnaaHa~ AHarO~MaTPHU~ 
coanaAeHHH p~c.2 cornacHo nonomeHH~ § 2 3aMeHeHa eAHH~4HOH. 

E 1 E2 E3 E4 E5 E6 

E 1 1 1 1 1 1 0 

E2 1 1 1 1 0 

E3 1 1 1 1 0 

E4 1 1 1 1 1 0 

E5 1 0 f) 

E6 0 1 1 0 
7 / 7 / 7777 /77 

PHC. 1 P~c.2 

Hai1AeM CHa4ana ace HenonH~e MOAb!, COCTO~~~e H3 Aayx 3neMeH
TOa: E1E2, E1E3, E1E4, E1E5, E2E3 , E2E4, E2E6, E3E4, E3E6 , 
E4E5, E5E6. npoaep~a HX Ha nonHoTy, nony4HM, 4TO MOAa E5E6 -
nonHa~. TaK KaK: 

line E5 & line E6 = (100111) & (011011) =000011 

/no TeopeMe 2 , ecnH eA~HJ.1U~ TOnbKO Ha 5-M H 6-M MeCTaX, TO MOAa 
E5E6 - nonHa~/. 

Ha cneAy~eM 3Tane HaHAeM nonHble MOAb! ~3 Tpex 3neMeHTOe: 
E2E3E6, E1E5E4, ~ Ha TpeTbeM - MOAY ~3 4eT~pex 3neMeHToa: 
E1E2E3E4. Aanee nonHble /H H~nonHble/ MOAb! He o6HaPY*~ea~Tc~. Co
cTae~M MaTpl-1UY nonHbiX MOA: 
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ES 

E3 

E 1 

E1 

E6 

E2 

ES 

E2 

E6 

E4 

E3 

/1/ 

E4 

3HaR cxeMy pacnaAa, nerKO Hai1n1 see MOAbl pacnaAa , o6paTHaR 
3aAa4a - HeCKOJlbKO cnO)!(Hee. 0Ha MO>~<eT 6b1Tb peweHa conocTaeneHI-1-
eM OAHHaKOB~X 4aCTei1 MOA /4TO 03Ha4aeT npOXO>I<AeHHe OAHHX H TeX 
>l<e YPOBHeH CXeM~/ H BOCCTaHOBJ1€HH€M nOpRAKa CJ1€AOBaHHR nepexo
AOB B MOAaX. 

PaccMOTPI-IM nepexoA~. napannenbH~e HeKOTOPOMy npOH3BOJ1bHOMY 
nepeXOAY EN . 0603Ha4HM MHOlKeCTBO nocneAHI-IX CHMBOJ10M • r(E :-I. ne
peCel.leHHe MHOlKeCTBa IJE N C Ka)I(AO~ H3 MOA AaHHO~ cxeM~ ofinaAaeT 
TeM CBOHCTBOM, '-ITO nepeXOA~ H3 3TOrO nepeCe4eHHR pacnonara~TCR 
nocneAoeaTen bHO e MOAe. CocTaenRR TaKHe y1.1acTKH /Aanee 6yAeM Hx 
Ha3~9aTb yl..laCTKaMI-1 Hepa3p~BHOCTH/ A11R pa3J1H4H~X MOA, MO)I(HO on
peAeflHTb eeCb nopRAOK nepeXOACB B MOAaX /TeOpeMa 3/. 

3ACCb HeOfiXOAHMO ynoMRHYTb 0 ABYX BHAaX HeOnpeAeneHHOCTH , 
e03HHKa~u~x npH CHHTe3e cxeM pacnaAa Ha OCHOBe coenaAeHH~. Bo
nepe~x. Hep&3J1H4HM~ rpynn~ eepxHHX H rpynn~ HHlKHHX ypoeHe~. He 
npHeneKaR Apyro~ HH$OpMa~HH, HeJ1b3R y3HaTb, cnpaeeAnHea cxeMa 
npRMaR 11111-1 ''nepesepHyT aR''. BTopoi1 THn HeonpeAeneHHOCTH e03HHKa
eT npH HaJ1H4HH B CXCMC PRAa nocneAOBaTeJlbH~X nepeXOAOB Ha ypoe
HH, Me)I(AY KOTOP~MI1 HeT HHKq KHX APYrHX nepeXOAOB. 3TO, Hanpi1Mep, 
E1E4 H E2E3 e cxeMe pHc. 1. CneAyeT 3aMeTHTb, '-ITO 3TH HeonpeAe
neHHOCTH He ycTpaHR~TCR 11 np11 11CnOJ1b30BaHHH AaHH~x o6 3HeprHH 
nepeXOAOB. 

Pa3A€11HM npo~ecc cocTaeneHHR H3 MOA cxeM~ pacnaAa Ha ABe 
4aCTH: ynoPRA04eH~e nepexOAOB 8 MOAax H e3aHMHoe cornacoeaHHe 
1>\0A . 

YnopRA04CHHe nepexOAOB a MOAaX MO)I(HO nonHOCTb~ npoeecTH /c 
y4eTOM yKa3aHH~X HeOnpeAeneHHOCTe~/ Ha OCHOBaHHH aHaJ1H3 a y4aCT
KOB Hepa3p~8HOCTH. DnR 3TOro Heo6xOAHMO Ha~TH ace TaKHe y1.1acTKM 
M OTMCTMTb MX HaJ1M4He B MOAaX. 6 Ka)!(AO~ MOAe B~Ael1HTCR CTPYKTy
pa /C T04HOCTb~ AO HeOnpeAeJleHHOCTe~/, '-ITO n03BOJ1M T B~fipaTb 
Kpa~HHe 3J1eMeHT~ MOA~ - BCPXHHC H HH)I(HHe; 3TO MOryT 6~Tb KaK 
OTACJlbH~e nepeXOA~, TaK H rpynn~ ncpeXOAOB,05beAHHCHH~e 8 

y4aCTKI1 Hepa3p~BHOCTM. EcnH C4HT.lTb, '-ITO n106o~ nepexOA napan
neneH caM ce6e, TO MO>I<HO OopMaJ1H30BaT b cneAY~~H~ war cornaco
eaHL-~C MOA. 

DanbHe~wHe paccy>~<ACHHR HMe~T CM~cn nHWb np11 HaJ1H4HI1 e cxeMe 

6onee OAHO~ MOA~· 

4 

) 

~ 

tlnR ABYX Kpa~HHX 3neMeHTOB OAHO~ MOA~ IE a I i HaXOAHM napan
nenbH~e nepexoA~ H3 4Hcna npi1HaAnelKa~Hx MOAe IEbiJ . 3To scerAa 
B03MO>I<HO, TaK KaK eCJ1H Kpai1HHe 3J1eMeHT~ ofieHX MOA COBnaAa~T, TO 
AOCTaT04HO, KaK yKa3~BaJ10Cb, TOJlbKO HX COBMeCTHTb. Ec1111 lKe MOA~ 
B KpaHHHX 4aCTRX He COBnaAa~T, 3Ha4HT, OHH HMe~T napanneJlbH~e 
y4aCTKH, no KOTOP~M MOlKHO COrnacoeaTb 11X CTPYKTypy. 

0A11H 113 e~6paHH~x Kpa~HI1X 3neMeHTOB MOA~ 1Ea1 1 ycnoeHO 6y
ACM C4HTaTb HHlKHHM, APYro~ - aepxHHM. TorAa Hepa3p~BH~e nepexo-
Abl H3 I E. u I 1 , napannenbH~e eepxHeMy 113 IE ali. HaXOARTCR BbiUJe 
Hepa3Pb1BHO~ rpynn~ nepexOAOB H3 MOAbl IE b I 

1 
, napannenbHOi1 11 H11lK -

HeMy" 113 IE J I 1 • Onepa411~, npoAenaHHY~ A11R 311eMeHTOB HaAo no-
BTOPHTb AJ1R PRAOM CTORWHX C HHMH nepeXOAOB, C4HTaR HX Kpa~HHMH, 

AO nOJ1HOrO COrnacoeaHHR ABYX MOA. 
nocne 3Toro MOIKHO npHcTynaTb K cornacoeaHH~ nocneAo8aTenb

HOCT~-< OCTaBWHXCR MOA C y>l<e ''rOTOB~MH11 • CTpyKTypa 3THX MOA MO)I(CT 
HeCKOJlbKO H3MeHHTb y>1<e HMe~~HeCR cornaCoBaHHR B TOM CJ1y4ae, ec
J1H y11acTKH napannenbHOCTH AJ1R Kpai1HHX nepexOAOB o:-;Ho~ MOA~ OAH
HaKOBbl . 

PaCCMOTPHM CKa3aHHOe Ha npHMepe PHC. 2. nepeXOA~ E1' E2, 
E3, E4 napannenbH~ Ka>I<A~i1 TOJlbKO OAHOMY nepexoAy, H 3TO HH$op
MaUHH o6 y4aCTKax Hepa3p~BHOCTH He HeceT. nepexoA ES HMeeT ABa 
napannen bHbiX nepexoAa - E2, E3 11 E6 - E1, E4. DnR $QpManH3aUHH 
npouecca ynOPRA04eHHA nepeXOAOB y4aCTKH Hepa3p~8HOCT H 8 MOAaX 
3aKJ1~4aeM B CK06KH. nepeCTaHOBKH B CK06Kax HC npOTHBOpe4aT MaT
PHUe coenaAeHH~. nepenHweM MaTPHUY c y1.1eTOM 3Toro: 

lE 5 

(( E 1 

<< E2 

(( E 1 

E6) 

E4l E5l 

E3> E6l 

E4 J ( E2 E))) l 121 

HeonpeAeneHHOCTb KPa~HHX 3neMCHTOB no3BOnReT Bbl6paTb n~6o~ 
H3 HHX Kpai1HHM. HanpHMep, Ha4HCM c nepeo~ MOAbt, C4HTaR ES eepx 
HHM, a E6 HH)I(HHM nepexoAOM. HanH4He OAHHaKOB~x nepexoAOB e pa3-
H~x MOAaX M0>1<€T 03Ha4aTb J111Wb TO, 4TO 3TH MOA~ npoXOAAT OAI1H H 
TOT IKe ypOB€Hb 1 n03TOMY npH ynopAA04€HHM nOMCCTHM OA11HaKOB~C 
rpynn~ nepexoAOB APYr noA APYroM. nony4MM: 

( E2 

l E2 

ES E6 

ES (E1 E4) 

E3l E6 

E3l (E 1 E4J 

131 
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~aKTH4eCKH 3Ta 3anHCb 3KBHeaneHTHa cxeMe pacnaAa, ecnH npeACTa
BHTb ee rpa~H4eCKH: 

ES I E6 I I 

~-~ I E 3 E 1 I E 4 I 

npHeneKaR COOTHOWeHHR: E6 = E1 + E4, MO~HO yMeHbWHTb 4HC!10 
YPOBHeH B nony4eHHQH CXeMe, HO He YCTpaHHTb HeonpeAeneHHOCTH B 
pa3MetlleHHH E2E3, E1E4 "' e ycTaHoeneHIAH "eepxa" - 11HH3a11 cxeMbl. 

4. 3AKJ1104EHHE 

H3no~eHHbiH MeTOA BOCCTaHOB!leHHR CXeM pacnaAa MOl'<eT nocny~HTb 
OCHOBOH AflR anropHTMa peweHHR 3TOH 3aAa4H npH T04Hb1X HCXOAHbiX 
ycnoBHRX. AHanH3 peweHHR noKa3bleaeT , 4To A~HHbiH MeTOA Mo~eT 
6b1Tb none3eH "' ~PH aHanH3e onpeAeneHHoro Ha6opa peanbHbiX AaHHblx, 
He YAOBneTBOPR~Hx Tpe6oeaHHRM, H3no~eHHbiM a naparpa~e 2. Ha
npHMep, ecnH MaTPH4a COBnaAeHHH AOCTOBePHO OTpa~aeT He OAHY, a 
HeCKO!lbKO cxeM pacnaAa, 3To He noenHReT Ha pa6oTy anropHTMa "' 
OH npHBeAeT K HenepeceKa~HMCR cxeMaM. TaKHM o6pa3oM, 3TOT Me
TOA MO~HO HCnO!lb30BaTb AflR pa3AeneHHR AaHHbiX no pa3!1H4Hb1M H30-
TOnaM. 

BTopoH 
11Ae~eKT11 AaHHbiX, He Hapywa~Hi:i pafioTy anropHTMa, -

HC4e3HOBeHHe Cna6biX raMMa - nHHHH /nO!lHOe OTCyTCTBHe CTPOKH H 
CTOJ164a/. ~ho npHBOAHT K 11 CJ1HRHH1011 ABYX YPOBHe•':1, a rAe 3TO npo
H301.:1!10, MO~HO YCTaHOBHTb Ha OCHOBe 3HepreTH4eCKHX COOTHOWeHHI':i 
AnR raMMa-nepeXOAOB. 

MeTaCTa6H!lbHble YPOBHH BHYTPH CXeMbl, CBR3aHHble C fionee HH3KH
MH YPOBHRMH, AaAyT Ka~AbiH ABa YPOBHR: BePXHHH H HH~HHH C OAHHa
KOBOI':i 3Hepr~AeH. ~pyrHe THnbl B03MYUleHHH , K CO~aneHHIO, MOryT np~A 
BOAIATb K nO!lHOH HeB03MO~HOCTH BOCCTaHOB!leHHR CXeMbl pacnaAa. 

npeAnaraeMbiH MeTOA AOCTaT04HO 4eTKO npORB!lReT H38eCTHble TPYA
HOCTH peweHHR 3aAa4H nocTpoeHIAR cxeM pacnaAa. Kat< 6blno noKa3aHo, 
OHH TaKOBbl, 4TO, HanpHMep, TO!lbKO 3HeprHH nepeXOAOB H MaTPIA4bl 

¥ ¥ / 4 / raMMa - raMMa-co8naAeHHH He MOryT AaTb OAH03Ha4HOH cxeMbl pacnaAa . 
HcnO!lb30BaHIAe IACKa~eHHbiX AaHHbiX MO~eT TO!lbKO ycyry~HTb CIATya41AIO. 
no3TOMy nony4eHIAe H3 TaKHX AaHHbiX TO!lbKO OAHOH CXeMbl pacnaAa 
CBR3aHO C KaKHMIA-TO anpHOPHbiMIA AOnytlleHHRMH, CnpaeeAnHBOCTb KOTO
PbiX He06XOAHMO OCOCH08b1BaTb. 

npHene4eHHe AOnO!lHHTe!lbHOH ¢H3H4eCKOH HH~pMa4HH /onopHble 
YPOBHH, 3Hepr~AH nepeXOAOB, CnHHbl, 4eTHOCTb/ MO~eT 6b1Tb IACnO!lb30-
BaHO H 8 AaHHOM MeTOAe AnR KOHKpeTH3a4HH eap~AaHTa CXeMbl pacnaAa. 
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nPHJlOl!!EHHE 

TeopeMa 1. EcnH cy~ecTeyeT Ha6op CTPOK MaTPH4bl coenaAeHHH 
I line E 1 I c t->a6opoM HHAeKcoe AflR 8XOARtllHX a Hero cTpoK I i I Ta

Koi:i, 4TO npH !10rH4eCKOM nepeMHO~eHHH BCex BXOARUlHX B Hero CTPOK 
nony4aeTcR CTPOKa, HMeiOtllaR eAHHH4bl no eceMy Ha6opy Iii HHAeKcoe, 
To nepexOAbl c HOMepaMH H3 3Toro Haoopa IE 1! o6pa3yiOT, no Kpai':1-
Hei1 Mepe, HenonHyiO MOAY· BepHo"' o6paTHoe. 

~OKa3aTe!lbCTBO npRM~A TeopeMbl npoBeAeM OT npOTHBHOrO. 
~onycn1M , 4To Ha6op I lineE 1 I c yt<a3aHHbiMH ceoi':1CTeaMH onpeAe

nReT Ha6op IE 1 I , KOTOPbiH He RanReTcR HenonHOH MOAOH /HnH nonHoi:i 
MOAoi:i/. TorAa CYtlleCTeyeT no Kpai:iHei:i Mepe ABa nepexoAa H3 IE i !, 
o6o3Ha41AM Hx E b"' Er, KOTOpble e cxeMe pacnaAa pacnonaraiOTCR na 
pannellbHO. Ho TOrAa Eb He AaCT coenaAeHHR c Sc /H Hao6opoT/. To 
eCTb 8 CTPOKe 11 b 11 Ha MeCTe 11 C 11 OyAeT 11 0 11

1 8 CTpOKe 11 C 11 Ha 
MeCTe 11 b 11 TO~e 6yAeT "0 ". Pe3ynbTaT HX norH4ecKoro nepeMHO~e
HHR Tat<~e He AaCT eAHHH4bl Ha MeCTaX 11 b 11 H 11 C 11

1 4TO npOTHBOpe-
4HT yCJlOBHIO TeOpeMbl. 

06paTHaR TeopeMa. /~oKa3aTenbCTeo/. EcnH IE.! - HeronHaR 
/nonHaR/ MOAa, TO no onpeAeneHHIO see nepexoAbl e HeH coenaAaiOT 
Me~AY co6oi:1. AnR Ka~Aoro Ea H3 IE 1 I CTPOKa line Ea COAeP~HT 
eAHHH4bl Ha ecex MeCTax Ha6opa Iii /a TOM 4Hcne"' Ha MecTe "a 11 

H3-3a eAHHH4HOH Al-1aroHanH/, HO He o6R3aTenbHo TO!lbKO HX. TaK 
KaK 3TO cnpa8eAJ11-180 AJlR BCeX CTPOK, I-1X JlOrl-14eCKOe npOH3BeAeH!-1e 
To~e 6yAeT coAep~aTb eAI-1HI-14bl noli I Ha6opy 1-1HAeKcoe. 

TeopeMa 2. Ecn~-1 HeKOTOPbiH Ha6op cTpoK MaTPH4bl coenaAeHI-11:1 
i line E 1 1 c HHAeKcaMIA BXOARtlli-1X e Hero CTPOK IiI TaKoi:i, 4TO np~-1 

JlOrl-14eCKOM nepeMHO~eHI-11-1 BCeX BXOARUli-1X B Hero CTpOK nony4aeTCR 
cTpOt<~, I-1MeiOtllaR eAHHI-14bl no eceMy Ha6opy li I HHAeKcoe"' TO!lbKO 
Hx, TO nepexOAbl H3 3Toro Ha6opa IE 11 o6pa3yiOT nonHYIO MOAY· 

~oKa3aTeJlbCTBO npoeeAeM OT npOTI-1BHOro. nycTb I Ei I He RB!lfleT
CR nOJlHOH MOAOH. no TeopeMe 1 Ha6op IE i I MO~eT ObiTb TO!lbKO He
nonHOH MOAOH, a He npOH3BOilbHbiM Ha6opoM. TorAa cytlleCTeyeT no 
Kpai:iHei:i Mepe OAHH nepexoA Ej He H3 IE 1 I TaKoi:i, 4To ll E 1 I+ E j I 
6yAeT noJlHOH 1-1!11-1 HenO!lHOH MOAOH. no TeopeMe, o6paTHO~ TeopeMe 1 
so scex IE 11 Ha j -oM MecTe AO!l~Hbl Bb1Tb 11 1''. 3To 03Ha4aeT, 4To 
H npl-1 JlOrH4eCKOM nepeMHO~eHI-1H Ha j -OM MeCTe 6yAeT eAHHH4a. 3TO 
npOTI-1BOpe41-1T yC!lOBHIO TeopeMbl, KOTOpoe yKa3b1BaeT Ha TO, 4TO eAH 
HI-14bl - TO!lbKO Ha MeCTax 1-13 Hafiopa I• I . 

06paTHaR TeopeMa. /~OKa3aTeJlbCTBO/. ~eHCTBI-1TeJlbHO, B npOTI-18-
HOM cny4ae, paccMoTpe8 I b: 1 I "' nepexOAbl, o6pa3o eaHHble 11!1HIUHI-1MH11 

eA1-1HI-14aMI-1 no TeopeMe 1, nony4H~"' 6bl, 4To IE 1 1 "'3TI-1 nepexOAbl, -
no Kpai:1Hel':1 Mepe, HenOJlHaR MOAa. 3TO npOTI-1BOpe4HT nonHOTe MOAbl, 
4TO 1-1 AOKa3biBaeT TeOpeMy. 

TeopeMa 3. nycTb E , - npOI-13BO!lbHbiH nepexOA. nE j - MHO~eCT80 
napannellbHbiX eMy nepexOAOB. EcnH nepece4eHI-1e 3Toro MHO~ecTea 
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II E 1 11 npOI-13B011bHOi:1 nonHol:i MOAbl IE .t 11 cocTOI1T 6onee 4€M 1-13 OAt-~<)
ro 3JleM€HTa, TO 8 peaJlbHOH CX€Me 4aCTb MOAbl, KOTOpaR UCJ111KOM 
BXOAMT B nepeCe4eHI1e, RBJ1R€TCR y4aCTKOM Hepa3pb1BHOCTM 1 T.e . CO

CT011T 1-13 H€Pa3PbiBHOH 'lOCJ1€AOBaTCJ1bHOCH1 nepexOAOB :HOH MOAbt. 
~OKa3aT€J1bCTBO. nycTb IE 1- MHO~eCTBO ecex /1-1 TOJlbKO 11X/ 

" J E YPOBHel1 8 CXeMe pacnaAa, Ha KOTOPO€ RAPO, 11Cnb1TaS nepeXOA J , 

MOmeT B AaJ1bH€HW€M nonaCTb, B TOM 411CJ1€ M C nOMO~b~ APYri-IX ne

peXOAOB. nycTb H3~..:J - nepece4€HI1€ MHO~eCTBa I HEJ I M Tex ypoe
H€1:1, Ha KOTOpble on11paeTCR MOAa IE 3 ( 1 • nyCTb 10~:; 1 1- MHO~eCTBO 
BCeX /11 TOJlbKO 11X/ YPOBHC~ , HaXOARCb Ha KOTOPbiX, RAPO MO~eT 11C
nb1TbiBaTb nepexoA E . BBr.J - nepece4eHI1e 3Toro MHo~ecTea 11 MHo

~ecT ea ecex ypoeHel:i, Ha KoTopoe on11paeTcR MOAa IF: a 11 • 

CaMbn~ HI-I>KHI-1.:1 ypoeeHb e cxeMe pacnaAa 113 MHO)t(eCTBa BBE
1 

ofio3-

Ha411M 13Y. IIY - caMbl.::i eepxHMI-;, ypoaeHb M3 H B~::J . EcnM BBE - nyc-
n " " l TO€, TO 3 a uY B03bMCM CaMbiM BePXHI-IM YPOBeHb no CX0Me pacnaAa 

113 MOAbl IE" 11 . EcnM HB.~:: 1 - nyc Toe, TO HY 6yAeT caMbl.::i HM~HI-1.:1 
ypoeeHb no cxeMe pacnaAa M3 lEa l . 

Bo3bM€M npoM3BOJ1bHbiM nepexoA F:h 1-13 41-lCJla npMHaAJ1e)t(a~l1x MOAe 

! 1-:) 1 1-1 napaJ1J1€JlbHbiXE 1 , TO eCTb He J1€)t(all\MX C HMM HM B OAHOH 
MOAe. TorAo BY e cxeMe pacnaAa J1€)t(MT He HM)t(€ TOro ypoeHR, Ha 

KOTOPOM Ha4HHa€TCR nepeXOA Eh. ECJlM 6bl OH J1€)t(aJ1 HM~e, TO Eh 

nonaAan 6bl Ha Hero MJlM KOH4aJ1CR Obi BbiWC ere M HaXOAMJ1CR Obi 

TOrAa B OAHOi:i MOA€ C f. J • HY - He BbiW€ YPOBHR, KOTOpbli:i n!-ITaeT 
nepexoA F:b, cornacHo paccy~AeHMRM, aHanor114HbiM npeAbiAY~I-IM. B 

cMny npoM3B011bHOCTI1 Eh M3 yKa3aHHoro nepec e4eHMR ace ncpexOAbl 
M3 Hero ne)t(aT Me*AY BY M HY. C APyroi1 cTopOHbl, ace OHM npMHaA

ne~aT OAHOI:i MOAe ~• napannenbHbl E 1 , 4TO nonHOC.Tb~ cooTeeTCTByeT 
yC110BM~ TCOP€Mbl. 
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