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MOLEJNUPOBAHHE NMPOLLECCA TPACCHUPOBKH
COENMHEHUWM B KAHAJIE

[IpoexTHpoBanHe COBpeMEHHBIX MHKDOIJIEKTPOHHBIX  YCTPOIHCTB
(M3Y) — caoxnasa u Tpyroemkas 3ajaya 18 YeJOBEKA-KOHCTPYK-
topa. Cucrembl aBromarudauuu npoektupoBanus (CATIP) nossoss-
I0T COKPATHTh CPOKH CO3JAaHHA anmapatypbl H OOJEriuTb TPya KOH-
cTpykropa. IJjs yayulleHHsi pPe3yJbTaToOB NPOSKTHpoBanus MIY wHe-
00X0a1KMO0, uTOOB CHCTEMBl MOAEJMHPOBAJH KaK MOXHO GoJee TouHo
paboTy skcmepra-KoHcTpyKTOpa. B cratbe paccMoTpeHo MogesHpoBa-
HHe TPacCHPOBKH COEAMHEHHH KOHCTPYKTOPOM B OAHOCJAOHHOM 4YeTbi-
pexcTapoliHeM KaHaJse.

M3 Bcex aJropuTMOB TPACCHPOBKHM HauboJiee LIHPOKO TNPHMEHS-
torest 8 CATIP M3Y nBe rpynnbl ajropuTMoB: MOIM(HKALHH BOJHO-
BOTO aJiropuT™Ma H aJropHTMbl Ha OCHOBE KaHAaJbHOTO NOIX0Aa.

J1s1 y3/0B ¢ MHCKPETHBIMH 3JdeMeHTaMH 3(DpeKTHBHbIE Pe3yJ/bTa-
Tbl MOKHO MOJYYHTh MYTE€M HCMNOJb30BaHUS MOJAHPHKALHII BOJHOBOTO
ajgroputma. JoCTOMHCTBOM YKa3aHHBIX aJrOpUTMOB SIBJSETCS TO, UTO
OHH BCeraa HaxoAAT NyTb (ecAU OH CYLECTBYET) MEMXAY JABYMs TOU-
KaMu. Ho nJs C/I0KHBIX, 3arpy’KeHHBIX CXeM OCOGEHHO OCTPO Mpo-
SIBJASIOTCS HEJOCTATKH NAHHON Tpynmbl afdropuTMOB: GoJbIIOH pac-
X0J OMepaTHBHOI MaMsATH, Bo3pacTaHHe 3aTpPaT MAUIWHHOrO BpEMEHH,
nocef0oBaTeNIbBHbIA Xapakrep NMpOBefeHAs COSTHHEHHH, YTO MPUBOAMUT
Ha OmnpeneseHHOM 3Talle K HEBO3MOMKHOCTH TPACCHPOBKH OCTaBIIHXCH
COeTUHEHHH H3-32 «GJOKHPOBKH» OTAENBHBEIX BBIBOJOB 3JE€MEHTOB.

Jns npeonoJieHHs YKa3aHHBIX HEJOCTATKOB INPHUMEHSIIOT THOKYIO
TPacCHPOBKY HJH TPacCHPOBKY MO MakpoauckperaM. TpaccupoBxa
TIPOBOJAMTCH BOJIHOBBIM aJTOPHTMOM TIO MaKpPOLHCKpeTaM, KOTOpHIE
TpencTaBASOT co60il cBsI3HBIEe 00JAacTH MpPaBHABHOH KOH(MUIYpALHH.
IIpn aTom ykasbiBaeTcs JIHIIb NPOMycKHas crnocobHocTh pebep KaxK-
IOTO MaKpPOAHCKDETa ¥ KOHTPOJHPYETCS TOJbKO KOJHYECTBO TPAaCC,
nepecekalolux pe6pa Makpoauckpera [1].

IIpn pacmoJioKeHHH 3JM€MEHTOB B Y3JaxX DPeryJspHoOH CTPYKTYpBI
nenecoobpasHo MPUMEHSATh KaHaJbHbBlEe aArOpUTMbI. KaHajabHas Tpac-
CHpoBKa OOLIYHO pa3buBaeTcs Ha JABa aTama [2]: mpeaBapHTeJbHAast
TPacCHPOBKA € LEJBIO pacCnpeieeHus COeJHHEeHU! no KaHajaaM ¢ yue-
TOM paBHOMEPHOH 3arpy3kH MOCJAEIHHX; OKOHUaTeJbHAash TPacCHPOBKA
B KaHaJaX, B IIpolecce KOTOPOil yTOUHAeTCS MOJOMKeHHe COeIHHeHHH
MexIy KOHTAKTaMH, PAcloJIOKEeHHBIX Ha JHHEeHKax KaHaJga.

Kak ormeuanoce B [3], Takoil moaxonx mpeanoJsaraer pelleHHe He-
CKOMBKHX 3ajady MeHbileH pa3MepHOCTH, I1I03TOMY KaxeTcs BecbMa
TePCMEeKTHBHBIM.

[Tpu npoexTHPOBaHHH KOHCTPYKUMIl C OLHMM CJ0€M KOMMYTalMH
HauOo/iplliee pacHpOCTPAHEHHE IOJYYHJ TOMOJNOTHYECKHH MOAXOX, KO-
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TOpBIIi YYHTHIBAET OCHOBHOE OrpaHHYeHHe B BHAe TpeGOBaHHA MJOC-
KOH peaJii3allid COeJHHEHHUI.

B paGorax [4, 5] paccmarpuBaercs o6luast 3agaya TPaCcCHPOBKH
OQHOCJOHHOrO KaHajMa € [BYXCTOPOHHell JHHeHHONl mocKea0BaTeNb-
HOCTbI0 KOHTaKToB. [Ipeanaraercs MeTOAHKA [IJs1 HaxOM/JIEHHS MHO-
JKeCTBa COeIMHEHHI, KOTOPOe MOJKHO Pa3MeCTHTh B 3aJaHHOM YHCJE
maructpaneii. B paGore [5] Oblno oTMeueHo, yTo 3ajmaya Haxoxje-
HHUs HauBOoJbIEro MHOXKeCcTBAa COeIHHEHHI B OJHOCJOHHOM KaHaJje
C IBYXCTOPOHHeH JHHeHOH Noc/AeA0BaTeNbHOCTbI0O KOHTAKTOB H Orpa-
HHYEHHBIM YHMCJIOM MarucrpaJjell He Hallyla CBOEro ONMTHMAaJ/bHOTO pe-
LIeHHUS.

B nanHofl craThe NpeaJsoKeHo pelleHHe 3afayd TPacCHPOBKH B Ol-
HOCJIOTHOM 4YeTBIPEXCTOPOHHEM KaHaJe M ONHCAaH ajJrOpHTM TpaccH-
POBKH JaHHOrO KaHaJa.

[Mpennaraercs, uTo paccMaTpHBaeMas B KaHaJe cxeMa — IJlaHap-
Hasa. Mojeab KaHasna BBeleM no aHaJjoruu c¢ [3]. 3adukcupyem mps-
MOYTOJIBHYIO JieKapToBy cHcTeMy KoopauHat Oxy. PaccMoTpuM npsMo-
YroJIbHHK, OrpaHnueHHblil npsiMbivu x=0, x=n, y=0, y=I[+1, rae n,
| — ¢ukcupoBaHHble yncaa (puc. 1).

Omnpenenum rpad, kOTOpbl 6yaeM Ha3blBaTh KaHaJoM L IIHPHHOH
! n pawHO# n (Mam mpocTo KaHajoM). B kauecTBe BepIUHH 3TOTO
rpada BO3bMeM Bce TOYKH BHAA (X, y) C LEJOUHCJCHHBIMH KOOPJIH-
HaTaMH, Jexallue B YKa3aHHOM NPSAMOYTOJbHHKE, T. €. YIOBJIETBO-
psiomue yeaosuam x{0, 1, ..., n}; y={0, 1, 2, ..., [+1}. Iasee 6ynem
JUISS IPOCTOTHl PacCMaTpHBaTh FOPH30OHTaJbHBII KaHasa. Has BepTu-
KaJbHOrO KaHajla H3MEHHUTCS TOJIbKO ONpeAesNeHHe NPSAMOYTroJbHOH
06J1aCTH. ,

Pe6pa rpada MOryT MpoXOAHTb TO JHHHAM OPTOrOHAJbHOH CETKH
HJH TOA yrioM 45° K JM000H JHHHH CEeTKH.
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MHOXeCcTBO KOHTAKTOB 3JEKTpHUecKoi cxeMbl X orTobpaxaercs
MHOXkecTBO BepwnH {(x,0), (x, [+1)|x=1, .., n—1}N{(0, y),
(n, y)ly=1, .., [} kanana. [JpyruMu CJIOBAMH, MHOMKECTBO KOHTAKTOB
SJIEKTPHYECKOH CXEMBl MOXKET pacloJsiaraThCsi Ha BCeX YeThipex rpa-
HHLaX KaHanma, T. e. oOpasyercs 4eThipexcTOpPOHHHI KaHaJj, Llemnu,
BbIXOAfilUMEe Ha GOKOBbIE CTOPOHHI KaHa/a, MOIYT COEAHHATHCA ¢ KOH-
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TaKTaMH pasbeMa HJIH UEMAMH, IPHHALMEKAIUMMH MepIeH IHKYIAPHO
DaonoJ0XKeHHBIM (IPYTHM KaHaJaM.

Tpaccel MoOryT mpoxoauTh yepe3 BePTHKAJAb KaHa/ia TOJbKO ONHH
pa3 W NPOBOAMTBCA B MNpeuesNax KaHaza, He BKJIKYas €ro TpaHHL
Bynem cuutaTh, 4TO Ha CTOpPOHAaX KaHaja KOHTAKTHbe IJIOLLAAKH
OJHOH LenH B COCENHHX y3JaxX CeTKH pacroJ/araTbcst He MOTYT.

Bce menn pasobbem Ha [IBYXKOHTaKTHble (parMeHTH (maJee
NpocTo (parMeHThl) MNOCAeJOBATENbHBIM HPOCMOTPOM KaHaja cJeBa
Hanpaso. Hamwa ueab 3axmouaerca B ONPeNeIeHHH yCAOBHH, KOTOpbie
rapantupyior 100 %-yro TpaccupoBKy Bcex ueneil CXeMbl B Ka-
" HaJe.

BBenem moHsTHe KpaTHOCTH cxeMbl B KaHaae. [ljsi paccmaTtpuBae-
MOro B JAHHOH cTaTbe THNA Tpacc (Tpacchl MOTYT MPOKJAABIBATHCS
noa yrjom 45° B mo6ov MecTe KaHaja, B TOM YHCJE H OT €ro rpaHul)
KDATHOCTh CXeMBbl OMNpefesercs cleAyloliuM obpasom.

[lycrs x,={0, 1, 2, ..., n}. Belaeanum B 3ToM MHOXKeCTBe ABa NOJAMHO-
xecrBa: x {1, 2, .., n—1}; x,{0, n}. Kpathozteio cxevnl X B Tou-
Ke x,  HasbiBaercs uncio K’'(xg), paBHoe uuMCHy (DPArMeHTOB, y KO-
TOPBIX CYULeCTBYIOT KOHTAKTHl (X, i) U (Xg, Yo) Takue, uTo X<
<xo<x2. Kpartaoctsio cxempr X B TOuKe X, Ha3bIBAGTCH YHCJIO
K”(x,), paBHoe uucay ¢parvMeHTOB, KOTOpble HMEIOT KOHTaKThl Ha
BepTHKajde X, KaHasna. KpaTtHocTbio cxeMbl X Ha3blBaeTcsi YHCJIO

K ==max {(K'(x,)} | X, € {1, 2, ..., R — 1}, (K" (x;))| X, € {0, n}}.

Teopema. [lycre cxema X pasmeujena 6e3 nepeceweHuil 8 4erol-
pexcroponnem odHocaolnom Kanare L wupurod | (I — uucso maeu-
cTpasel, padpeulennolx 048 Tpaccuposku). K — KkpaTHocTs cxemol.
3adaua Tpaccuposku 6 kanase pazpeuwiuma, ecay (=K.

JokasareabcTBo. Byrem npocmarpuBaTh KaHaJ/bl cjleBa Ha-
npaBo MyTeM TMocJeA0oBaTeNbHOH 06pabGoTKH KaxKaoif BepTHKaau. Ha
Ka)KJ0H BepTHKaJH Tpacchl MOTYT pacrnoJjaraTbCcsi B ABYX 30HaX —
BepxHell W HuxHel. Ecau KoHTakrtHas naomaaka (KII) wenn nHaxo-
OUTCS Ha BepxHell MM OOKOBBIX CTOPOHAX, TO Ha BCEX OCTaJbHBIX
BepTHKAJANAX aTa Tpacca Oyzner pacrnogarartbcs B BepXHeH 30He, a eCJH
KIT uenn HaxomuTcst Ha HHXKHell CTOpOHe KaHaJsa, TO Ha BCeX OCTaJb-
HBIX BepTHKAJfAX JaHHas Tpacca OyaeT HaXQAHUTbCS B HHXKHEH 30HE.
Llenu, KOHTAKTBl KOTOPBIX DAacHOJOXKeHbl Ha OOKOBLIX CTOPOHAX Ka-
HaJja, OTHOCATCS K LEnsiM BepxHe#d 3o0Hbl. Kaxknas 3oHa JoJIKHA 3a-
NOJIHATHCSA TJOTHO, 4TOOBI MeX1y UensMH He OCTaBaJiuCh He3amnoJ-
HeHHble MarHCTpaJi.

Ecau j-uenb Haxo#uTCs Ha i-# BepTHKaAM M Ha y-H Marucrpan,
TO ee KoopauHathl GyneM 0603HayatTh CAeLyIOLIHM 06pasoM: x1, .
[o cytn x=i.

Ilpu nepexone ot i-it Beptukaau K (i+1)-i A0JMKHBL BBITONHATBCA
clefylollHe NnpaBHIa:

1) ecanm Ha i-ii BepTHKa/Nu Ha BepxHeH cTOpOHe KaHaja IOSBH-
nack mepBas KIT ¢parmenra j-it nenu, 1o Ha (i-+1)-it BepTHKAIH 3Ta
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iieits Gyner mvetb koopmuuaty (x/-+1,7/). Ilaa ocrambmeix ueneii
BepxHell 30Hbl Ha (i+1)-# BepTHkamu KoopAmHaThl Oyayt(x{ +1,
yi—1), j=1, Ny, rie Ny — KoauuecTBo Ueneil B BepXHe# 30He;

2) ecan Ha i-f BePTHKa/AH Ha BepXHell cropoHe kKanaaa Het KII,
to Ha (i + 1)-A BepTHKAJHN KOOPAMHATH enell BepxHeH 30HBI CTa-

nyT paBHbMu (x] 41, yi), j=1, N

3) ecqim Ha i-fi BepTHKA/JM Ha BepPXHeldl CTOPOHE KaHaJa HaXxo-
nutcs sropas KI1 ¢parmenta j-# uenu, To Ha (i 4-1)-# BepTHkasn
BCe 1enn BepxHeH 30HH 6yayT HMeTb koopauHath (x/4-1, y/4-1),

i: 1, N

4) ecnu Ha i-fi BEPTHKAJH Ha HHJKHeH CTOpPOHe KaHaJa IOsABHJAChH
nepsas KIl ¢parmenra j-it menH, To Ha ({+1)-f BepTHKaIH 3Ta
uenb Gyner umerTb KoopauHathl (x!41, 1). i ocTanbHBIX Lemned
HuKHell 30Hp Ha (i+1)-fi BepTukaiu koopamHatel Oymyr ( xi+1),
Yy +1), j=_'l,—Nn, rage N, — KOJHUeCTBO lienell B HUXHEH 30He;

5) ecan Ha i-# BepTHUKaNM Ha HHXHEA CTOPOHE KaHaja HerT
KIl, To wa (i + 1)-# BepTHKaan KOOPAMHATH LENMEN HUXHEHA BOHHI

cranyt pasunMu (xI+ 1, i), j=1, Np;

6) ecqiu Ha -l BepTHKAJH Ha HUXKHell CTOPOHE KaHaJa HaxXOAHTCH
Btopasi KI1 ¢parmenrta j-it uenu, to Ha (i+1)-ii BepTHKaJJH BCe LEIH
HHIKHell 30HbI Oy1yT HMeTb KoopauHathl (Xi+1, yi — 1), j=1, Nyp.

Ecan Ha BepTHKanu BO3HHKaeT Kakas-JH60 KoMOHHAUHS KOHTaK-
TOB, TO CJIg1YeT NMPHUMEHATh CYNEePNO3HIHIO COOTBETCTBYIOULHX TPaBHIL
Hanpuwmep, ecan Ha i-ii BepTHKAJH Ha BepPXHeil CTOpOHe HaXodHTCH
nepBass KII ¢parmenta, a Ha HuxHelt KIl orcyrcrByer, TO caenyer
npuMeHsth | u 5 npaBusa. OueBUAHO, YTO TIPH JIOOBIX KOMOHHALHAX
KOHTAKTOB Ha CTOPOHAaX KaHaJja Bce OMHCAHHBIE NMpaBHJIA MOryT ObITb
BBHIMOJIHEHBI NpH cobatofeHnu yciaoBusa [Z=K. CinenoBaTesbpHo, TeopeMa
IOoKa3aHa.

JlokaszaHHast Teopema HMeeT 3HaueHHe He TOJbKO IJs KaHaJbHBIX
ajaroputmoB. Kak yxe orMmeuasoch, IpH THOKOH TpaccHpOBKe B Cy-
LIeCTBYIOLUIUX aJrOPHTMAX KOHTPOJHPYETCS JHLb KOJHYECTBO Tpace,
nepecexkatlolwux pebpa Makpoauckpera. EciH B KauecTBe MaKpOAHCK-
pera Bbi6paTh MpPSIMOYTOJNBHHK — KaHaJ, TO 3Has KOJHUYECTBEHHYIO
OLlEHKY CXeMbl B KaHaJje (B COOTBETCTBHH C [0Ka3aHHOI TeopeMoii),
MOXKHO TOYHO OMpeJe/HTh UHCJIO Iellel, KOTOpble MOTyT MepeceKaTh
pebpa MakpoJHCKpeTa — CTOPOHBI KaHaJsa, 4yToObl cxeMa MorJa ObiTh
peaJsiu3oBaHa B KaHaJje 6e3 nmepeceueHui.

PaccMOTpUM  aJiropuT™ TPAacCHpPOBKH  UETHIPEXCTOPOHHEro OJHO-
cnoilHoro xanajaa. Ilycts S — MHOMXKecTBO Bcex ¢pparMeHToB. Bhige-
JUM M3 MHOXKecTBa S NMOJAMHOXKeCTBO ¢rparMeHToB S’, KOTOpbIE HMEIOT
KII na npaBoii GokoBoit rpanuLe KaHana.

OrnuunressHoll uepToll anropuTMa SABJASETCS NpPHMEHEHHe MpHH-
OHMa mapaJjiesbHOCTH., DTO 3HAUHT, UTO TPACCHPOBKA BCEX COeHHE-
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HHH TNPOBOAUTCS OJHOBPEMEHHO, MOC/ENOBATEbHON o‘6pa6o"r1<‘o1£'1 BCex
BepTHKaJ/ell KaHaaa. [locienoBaTenbHBI anropuTtm TPACCHPOBKH /IS
JBYXCTOPOHHEro OAHOCJOHHOrO KaHajsa omucad B [5]. HexocraTkoMm
TAKOr0 aJropuTMa SBJSETCS MHOrO3TAaNHOCTb; Pa3bueHHe BCeX CoefH-
HEHHHl Ha KJIacChl; PaHXXHPOBAHHE COEJHHEHHH B mpelesax Kiaacca;
TPacCHPOBKA BbIOPAHHOIO COEIHHEHHS.

IIpuMeHenHe TapanneNbHOrO a/ropHTMa TO3BOJSET  COKPATHTH
HCNOJIb3yeMbll 00beM ONEepaTHBHOH MNMaMATH M 3aTpaThl MaLIMHHOTO
BPEMEHH.

[Tycrn j-it ¢dparmeHT pacnosoxeH Ha i-# BEPTHKAaJH B yane
¢ koopaunatamu (x/, yi). Ilposenenue j-ro dparmenta xo (i-+1)-#
BEPTHKAJH BO3MOXHO K TPEM Vy3JaM C KOOpAMHaTamu: (xi4- 1
yi+1); (xf+ 1, yi)i (¥i+ 1, yI—1) (puc. 2).

Jns kaxaoro gparMeHTa onpefeJseTcss MPHOPHTETHOE HampasJe-
HHe npoBegeHust Tpacc. IIpHopHTeT ompenensieTcss MOJNOKEHHEM KJIO-
YeBOro KOHTaKTa ¢parmMeHta. KJ/lOueBHIM KOHTAKTOM Ha3blBaeTcs BTO-

pas (npaBas) KII1 ana ¢parmentoB moamuoxectBa S=S, $" u nep-
Basa (sesas) KII ans ¢pparmeHToB nogMHoxecTBa S’

Ecau kaoueBOM KOHTAKT PacmoJioXkKeH Ha BepxHeH (HMXKHeH) rpa-
HHIE KaHaja, TO NPHOPHTETHOE HanpaBJ/eHHe TPOBENEHHS TPACCHI
BepxHee (HH)KHee). DTO 3HAUYMT, YTO ITIPH TIPOBEJEHHH j-ro (parmMenra
C BEPXHHM NPHOPHTETOM CJieBa HANPaBO ClepBa aHaJH3HPYeTCs y3el
¢ ‘KoopauHaramu x§ +'1, yi+471). Ecaiu on cBoGosen (uepe3 Hero He
IPOXOASAT ApyrHe ¢GparMeHTH), TO Tpacca NPOKJIALbIBAETCSt K JaH-
HOMy y3ay. B nporuBHOM cjyuae aHaJH3HpyeTcss y3eJ C KOOPIHHa-
ramu Xi 41,9/ ) m 1. 1. AHajorHyHo A8 (pParMeHTOB ¢ HHIKHHM
npuoputeroM. Ciaenyer 3aMeTHTb, YTO OJHH M3 TPeX YKa3aHHBIX Y3-
JioB o6si3atenbHo Oyaer ¢BoOOJeH — 3TO rapaHTHpyeTcs TeopeMOoil.

Ha BepTHKaJH MOXKHO BBIAEJIHTb JBe 30HH, B 00lleM cjayyae He
TJIOTHO 3amoJHeHHEIE, B KOTOPBIX ()parMeHThl HMeIOT OJHHaKOBBIH
npuoputer. B BepXHell H HH:KHell 30HaX NMPOCMOTP PparMeHToB OyneM
MPOBOAHTb HOC/NELOBATENBHO OT BePXHel M HHIXKHeH rpaHHl KaHajaa
COOTBETCTBEHHO.

[IpuBenem anroputm o6paboTKu ONHOH MarucTpasH.

“Ascopurm 1. Ananus i-it BepTHKaJIH. :

1. ITpocmoTp dparmeHTOB HHKHell 30Hb. Ecau dparMeHT He MpH-
HaagexuT @, To Nepexon K m. 3, HHaue — K IL. 2,

2. IlpoBenenue tpacchl o (i+1)-it BepTHKaIH.

3. AHanus caenywoulero ¢pparMeHta HHxKHell 30HB. Ecad cieayio-
llero ¢parMeHTa B 30He HeT, TO Nepexoh K 0. 4, HHaue — K I. 2.

4. TIpocmotp dparmeHTOB BepxHeil 30HbIL. Ecan ¢parmeHt He IpH-
Haanexut @, To mepexod K 1. 6, nHaue — K 1. 5.

5. ITpoBenenue tpaccol go (i+1)-# BepTHKaJIH.

6. Ananus crenymoulero dparventa BepxHeit 3oubl. Ecan caenyio-
uero parmMenTta B 30He HeT, TO Nepexon K M. 7, HHave — K IL 4.

7. Konel,.
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C yueToM YKa3aHHOro 3anHuiieM aJropHTM TPacCHPOBKH KaHaJgaa.
.A.TII"OPHTM TpaCCHPOBKH CGCTOMT H3 ABYX 3TanoB! Ha nepBoM 3Tane

TpaccHpyloTCs (parMeHThl MOIMHOXKECTBAa S, Ha BTopoM — dpar-
MeHThl NoaAMHoXecTBa S’

Aazopurm 2. TpacCHPOBKA HETHIPEXCTOPOHHEro OZHOCMOAHOTO Ka-
Hdana.

1. [TpocMoTp KaHala cleBa HampaBo — TPACCHPOBKA Uenedl noa-
MiIdK2eTBa S,

1.1, Ananus [-i BepTHKaa¥ B CooTBercTBUM ¢ AnropurMom I,
Q=5

1.2. Tlepexox x -(¢+1)-it Bepruxann. Ecau {-a BepTHKaab nocsea-
HAA, TO Nepexos K N. 2, HHave — x M. 1.1,

2. TlpocMoTp Kadana ¢npaBa HaN@RO — TPACCHPOBKA Hemed Nou-
Mdox)ecTBa S’

1.3. Anaans (¥ BepTHxaad B COOTBeTCTBHH ¢ AnaroputMom I,
Q=S5".

1.4. TTepexox & (i+1)-i Beptuxanu. Ecan i-g BepTHKaAb NoOCAeI-
HAS, TO mepexoa K 0. 3, uHave — x 0. 1.3,

3. Koueu,

Ha puc. 3 nokasaH ByA KawaJga, NpPoTPaCcCHPOBAHHOCO B COOTBET-
CTBHH ¢ AdroputMoM 2. HejocraTKoM Takoll TPacCHPOBKH SABAAETCS

Pite. 3. TlporpaccupoBaHusii Kaliasi

HaJuuKe JHIHUX H3JOMOB Ha Tpaccax, KOTophle MOryT ObITb yerpa-
HeHbl MPOCTONR NPoUeIYPoll NepeTPaccHPOBKH.
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