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Paccmompenvl U npoaHanusuposamnvl  Memoovl
onmuMU3AYUU CMPYKMyp pAcnpedenéunvix 6a3 OAHHbIX HA
PAHHUX DMANAX NPOEKMUPOBAHUSL NO KPUMEPUAM MUHUMYMA
3ampam, MUHUMATbHO20 6peMenU OOCMYNa U MUHUMATLHOZ0
obvema  nepedasaemori  ungopmayuu.  Ilpouszsedena
CPABHUMENbHASL OYEHKA IGPPEeKmMUSHOCmU Memooos, OaHbl
peKomeHOayuu no ux dQGexmusHoMy UCHONb306AHUIO.

Po3zenanymo ma npoananizogano memoou onmumizayii
cmpykmyp po3nodinenux 643 OaHuX HA PAHHIX emanax
NPOEKMY6aHHA 34  Kpumepiamu  MIHIMYyMYy  eumpam,
MIHIMATBHO20 Yacy OOCmyny [ MIHIMAAbHO20 —o00csa2y
ingopmayii, wo nepedaemvcs. Ilposedena nopieHsIbHA
OYIHKA eheKmueHocmi Memoois, HAOAHO PeKOMeHOAYii U000
ix eghexmugHo20 BUKOPUCAHHS.

Considered and analyzed methods of optimization of
structures distributed database in the early stages of the
design criteria for the minimum cost, minimum access time
and the minimum amount of information transmitted. A
comparative evaluation of the effectiveness of methods,
recommendations for their effective use.

Knwuesvie cnosa: pacnpedenennas 6aza OauHbiX,

npoekmuposanue,  Quuveckas — CMpYKmypd, — CUHMES3,

MHOCOKpUmMepuailbHasl OnmumMu3ayusl.

BBenenue

B CHCTEMAaX yOpaBJICHUs roCyAapCTBEHHOTO,
peFI/IOHaHBHOFO, MyHI/IHI/IHaJ'II)HOFO n KOpl'[OpaTI/IBHOI‘O
YPOBHS ~ HCIONB3yeTcs HWH(OpMAamuss W3  MHOXKECTBa
TEPPUTOPUAIBHO  PACCPEIOTOYCHHBIX HCTOYHHUKOB. ITO

NPUBOANT K HEOOXOJUMOCTH CO3JaHUsl COOTBETCTBYIOIINX
paccpesoTOUCHHBIX CHUCTEM UH(pOpMaLMOHHBIX
MHQPACTPYKTYp,  OCHOBHBIMH  3JEMEHTaMH  KOTOPBIX
ABJIIOTCS pactpeseseHHble 60a3bl qanHbeIxX (PB).

IIpu nexomnosuuuu npouecca npoekrtupoBanus PBJ]
BBIJICJIAIOT MHOJKECTBAa B3aMMOCBSA3AaHHBIX 33734, YCIOBHO
00BEANHIEMBIX B 3Talbl KOHIENTYaJIbHOTO, JIOTHYECKOTO H
(uzngeckoro MIPOEKTHPOBAHNA, MTOCBSIIIEHHBIX
COOTBETCTBEHHO CHHTE3y MX KOHLENTYaJIbHOMW, JIOTHUECKOH 1
¢dusnueckoii ctpykryp [1- 3].

BonpmmucTBO 33124 npoekrupoBanus PB/] sBastoTcs
cnabo (hopMaIM30BaHHBIMHM, UMEIOT MHOTOKPHUTEPHAIbHBIH,
KOMOMHATOPHBIN XapakTep, BBICOKYIO pa3MEpPHOCTb, 4YTO
JenaeT  NpoOJeMaTHYHBIM — TOMCK  3(QQEKTUBHBIX U
YCTOMYUBBIX MPOEKTHBIX penieHuid. IIpu 3TOM cTOMMOCTHBIE
" (QyHKOHOHANBbHBIE Xapaktepuctukd PBJ[ Bo MHOTOM
ONpEeNeNAIoTesl  UX  (U3MYECKUMH  CTPYKTYypaMH, 4YTO
ONpeZieIsieT BaXXHOE MECTO 3a/7ad CHHTE3a (H3MUYECKUX

CTPYKTYp B  TIpolleccax HUX  aBTOMAaTH3MPOBAHHOIO
MPOEKTUPOBAHMS.

Hdnst  moBblmeHuss d3PPEKTUBHOCTH  TEXHOJIOTHU
MIPOEKTUPOBAHMS PBJ MIPOU3BOIUTCS pa3paboTka
MaTeMaTHYECKUX MoJeled U METOAOB, YUYUTHIBAIOIIUX

CHGHI/I(I)I/IKY OOJIBLIIMHCTBA MIPAKTUYCCKU MHTCPCCHBIX 3a1a4.

© B.B. beckopogaiinbiii, O.H. 3amupern, A.O. ContHeB

AHaJIM3 mNpeAMeTHOHW 00JacTH M TOCTAHOBKA
3aa4u
®uznueckas ctpykrypa PBJl onpenensier ¢puznueckyro

peammzanio ee  WHQOPMAIMOHHOM  CTPYKTYphl  Ha
CYLLECTBYIOIIEH WM CO3JaBa€MOM KOMITbIOTEPHOMU ceTH [4].

Cpenn 3amau cuHTe3a ¢usmueckor cTpykrypsl PBJI,
OTMHMCaHHBIX B pabotax [5—9] Beaenstorcs nBe OosblINE
TPYNIBL: 3aadd, pellaeMble B yCIOBUSAX OTPAHMYCHUI Ha
(yHKIMOHATBHBIE  XapaKTepUCTHKH  (BpeMs  JOCTyIa,
HAJIe)KHOCTb, JKUBYUYECTh) MO CTOMMOCTHBIM KpPUTECPHSIM, U
3a/1a4y, penraeMble B YCIOBHIX OTPAHWYCHUH Ha 3aTpaThl MO
(HhYHKIIMOHATILHBIM KPUTCPHUSIM.

OcHoBHO 11enbI0 (przndeckoro npoektupoBanus PbJI
SIBIICTCS BEIOOD TaKuX METOJIOB ¢usngeckoit
CTPYKTYpH3allMU JaHHBIX, MPH KOTOPHIX O00ECIeUMBACTCS

9KCTPEMYM  3aJaHHOTO KpuTepusi dS((PEKTHBHOCTH €€
(YHKIIMOHHPOBAHUSL.
IIpoBeneHHbI aHau3 poOIeMBI CHHTE3a

¢usnueckux crpykryp PBJ/] mokasan, 4uTo B HOIaBIISIONIEM
0oBIIMHCTBE paboOT paccMaTPUBAIOTCS OJAHOKPUTEPHUAIIBHBIC
3aa4d, a CYIIECTBYIOUIHME MAaTeMaTHUYECKHE MOJENU M|
METObI, KaK MPaBHJIO, OPUCHTUPOBAHBI HA KOHKPETHBIN BUJ
KOMIIBIOTEPHOIl CeTH, 4YTO HE I03BOJIAET HCIONIB30BaTh HX
JUIL peUICHUs 3a7ad CHHTe3a (U3nIecKoit cTpykTypsl PBJl B
CEeTAX ¢ APYTUMHU CTPYKTypamu [5 — 9].

BospmmHCTBO 3amau cuMHTE3a (U3MUYECKUX CTPYKTYP
PB/] cBoztMTCS K 3agadaM HEJIOYHCICHHOTO MaTeMaTHIeCKOTO
MpOrpaMMHpOBaHusl ¢ OyleBbIMH mepeMeHHbIMU. Cpenu
METOZOB pELIeHUs 3a7ad CHHTe3a (U3NYECKOH CTPYKTYpHI
PB/] HauOobIIee pacnpocTpaHeHue MOJTYYUIIN
KOMOMHATOpHBIE (METOJ HEIBHOTO Iepedopa, METO BeTBeH U
rpaHun, Merox bamama), mo3BoOJSIOIIME  TOJTydYaTh
ONTHUMAJBHBIC  PEIICHHS  OJHOKPUTEPHANBHBIX  3a/ad.
OpHako, OHHM UMEIOT OJKCIOHEHIHAIBHYI0 BPEMEHHYIO
CIIOKHOCTb,  TpeOYIOT  3HAUMTEIBHBIX BPEMEHHBIX H
BBIYHMCIINTEIBHBIX 3aTpaT, YTO JIeNaeT MX MaJIONPUTOIHBIMH
JUIL pelIeHUs TPaKTUYeCKUX 3a7ad C Pa3MEpHOCTHIO B
HECKOJIBKO JIECATKOB TIEPEMEHHBIX.

Cpenu  mpuONMKEHHBIX ~ METOJOB — HamOoJbliee
MPUMEHEHNWE JUIA peIIeHHWA 3a7ady CHHTe3a (DHU3UUCCKHUX
CTPYKTYp  TOJYYWIM  METOABl,  IIOCTPOCHHBIE  Ha
SBOJIIOIMOHHBIX anroputMmax [9 — 10]. OHu uMeroT ropasuo
MEHBIIYI0 BPEMEHHYIO CJI0XHOCTh, HO HE TapaHTHPYIOT
MOJy4YEeHHE ONTHUMAIbHBIX PEIICHUH.

Jnsa  oueHku nokasareneil omnepatuBHocTH PBJ]
WCIIONB3YIOTCSl AHANUTHYECKHE M HMMUTALMOHHBIE MOJEIH
TeOpuu MaccoBoro obcmyxwuBanus [9 — 13], KoTopele B
OOJIBIIMHCTBE CBOEM TAKXKE OPHEHTHPOBAHBI HA KOHKPETHBIH
BUJI KOMIIBIOTEPHBIX CETEH.

B pamMkax arperaTMBHO-AEKOMIIO3HIIHOHHOTO |
ONMOYHO-MepapXuyeckoro  moaxomoB B pabore  [11]
BBITIOJTHEHA JICKOMIIO3UIIMS MPOOJIEeMbl HA KOMIUIEKCHI 3a/1a4
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Makpo- ¥ MUKPOYPOBHS. DTO MO3BOJIUIIO ONPEAETUTh MECTO
3amad4  CUHTe3a (U3WYECKHX CTPYKTYpP CPEId  BCETO
KOMIUIeKca  3amad  cuHTe3a PBJI wm  paspaborarh
MHQOPMALMOHHBIE MOJENH TEXHOJOTHH IPOSKTUPOBAHUS
PB/l Ha wMakpo- W MHKpOYpOBHAX. HMHpOopManmoHHbBIE
MOJIENTN OTPaXKal0T CXEMBI B3aMMOCBS3EH 3a7ad IO BXOIHBIM
U BBIXOAHBIM JAHHBIM W CIYXXaT ICKU3aMH TEXHOJIOTHH U
npouenyp npoekruporanus PBJI.

Jnst  mpakThyeckol peanu3alMd  TEXHOJOTUU U
mpouenyp npoektupoBanus PBJ] HeoOxommma paszpaboTka
COOTBETCTBYIOILIETO MAaTeMaTHUYeCKOr0 W MPOrpaMMHOIO
oOecrieucHHS.

Henbro paboTsI SIBJISIETCS HCCleI0BaHuE
3¢ hexkTHBHOCTH METOJIOB ONTUMM3ALUHI CTPYKTYD
HCHTPAJIN30BAHHBIX PACTIPEACICHHBIX 0a3 JAaHHBIX Ha
PpaHHHUX 3Tanax ux MMPOCKTUPOBAHUA.

MartemMaTHYecKas
poBanus crpykryp PBJI

OcCHOBHBIE 33/1a4M TPOEKTHPOBaHUSA CTPYKTyp PBJI
pelaroTcst Ha MUKpoypoBHe [11]:

Task® = {Taski2 5 i=15,

MO/1¢e/1b 3aJ1avum MPOECKTH-

rue Task ,2 — OmpeeIcHHe

KOJIM4ecTBa M COCTaBa
HHQOPMALMOHHBIX PECYPCOB; Task% — BBIOOp THHA U
ApXHUTEKTypsl 0a3bl  JaHHBIX; Task32 —  pa3MelicHHUe

uHPOpMaIHOHHBIX pecypcoB (MP) B 6a3e maHHBIX; Taskf -

Omnpe/eNieHne XapaKTepUCTUK KaHaJOB CBS3U; Task§ -

ompeneneHue OO0BEMOB 3allOMHHAIOUINX YCTPOIMCTB Ui
JoKanbHEIX 0a3 maHHbIX (JIBJT).

[Ipu 3TOM BXOTHBIMHU JaHHBIMH I KOMIUIEKCa 3a7a4
MHUKDOYPOBHSI ~ SIBJIIIOTCSL  BBIXOJHBIC — JaHHBIE  33Ja4d
MaKpOyPOBHSI.

B pamMkax mpeuIosKeHHOH JEKOMIO3UIMN TPOOIEMEI
o01mas 3aa4a MHOTOKPHUTEPHAIBHOTO CHHTE3a (H3HMYECKUX
ctpykryp PBJl paccMarpuBaercs B cienyromield NOCTaHOBKE
[14].
3a7aHbBl: MHOXECTBO ITOTEHIMAIBHBIX IT0JIb30BaTENICH
JaHHBIX [={i}, 1n, CBSI3a8HHBIX OJHOPOJHOM

KOMIIBIOTEPHON ceTblo G =(I,R) (tme R=[ry], ik=1ln —

0assl i=ln,

MaTpHlla CMEXHOCTHU, OIPEACISAIONAas MHOKECTBO KaHAJIOB
CBA3M MEXIYy Yy3/lIaMH CceTH); MHoxectBo MNP J={j},
j=1m; X ={x} — MHOXECTBO IOIYCTHMBIX pealu3alui
(hU3MUECKHUX CTPYKTYP.

Heobxogumo  ompenenutes HaWwiIydlIMd — BapHaHT
¢usmueckoit crpykrypel PBJ] x°eX (xommuectBo JIB/I,
pacnpenenenue VP o JIBJ x= x; ] » PasMeleHue JIBJ] mo

y3JlaM CeTH, OOBEMBbI 3allOMHUHAIOIINX YCTPOMCTB IS
xpanenus JIBJ] b =/b, ], i=1n ¥ IPOIyCKHBIE CHOCOOHOCTH
KaHAJIOB CBS3M MEXJy Y3IaMH CETH h=[hy ], i,k=1n) 10
MOKa3aTessIM 3aTpaTr, BpEMEHH JOCTYyTa K JaHHBIM U 00BeMy
HepeaBaeMbIX JaHHBIX.

3aTpatThl Ha peanu3anuio Gu3HIecKoi CTpyKTypsl PBJ]
OTIPEIETAIOTCS] COOTHOIIEHHUEM :

nom nom nom 1
c(x):zch-j(x)xij+ZZ¢‘,(alj+,8,j)xij+ZZc, I Z,J( )

i=1j=1 i=I j=I i=1 j=1
rae c;;( x) — 3arparsl Ha XpaHenue j-ro MP B i-m y3ne cern;

¢; — 3aTparhl Ha Iepeiavy eIMHUUbI MHpOpMaLMK;
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CyMMapHblii 06beM 3anpocos k j-my WP u3 i-ro ysua; f;—

CYMMapHBIH 00BEM OTBETOB Ha 3ampochl K j-my WP u3 i-ro
y3la CeTH; x=/[x;] — Martpuua pasmemenus WP no ysmam
ceru (%; — OyneBa nepemenHas: x; =1, ecin j-i WP
XPAHUTCS B i-M B y371e ceTh; X; =0 — B IPOTHBHOM Clly4ae);
/
lj
oOHOBNEHMH | -0 UP; 7=/ zii |

UP (z;

— CYMMapHBIH 00beM HWH(pOpMAIUH, MepeaaBacMon MpHu
— MaTpuia OOHOBICHUI
OyneBa mepemenHas: z; =1, ecuu j-it UP
o0HOBISICTCSL M3 i-ro y3na cerd; Zz; =0, B NPOTHBHOM

ClIyuae).
Bpems moctyna x mHGOpMannoHHBIM pecypcam PBJ]
OIIPEIEIIAETCS COOTHOLICHUEM

ZZ (6] (x)+tE () (o )+ (x)] x;
fx)= i=1 j=1 2)

B
n-m

rae t,-’jr( X ) — BpeMs Iepeayu 3arpoca U3 i-ro ysjia ceTH K j-
r .

my UP; té’ ( X ) — BpeMs O)KUJaHUA 3a1poca U3 i-TO y3Jja CeTH

no j-my UP; tgp ( x) — BpeMst 00pabOTKH 3ampoca U3 i-ro y3ia

cetn no j-my UP; tl;»p (x) — BpeMs mepegauyd OTBETa Ha
3anpoc u3 i-ro ysma cetu k j-my UP; x=/[x; | — marpuia
pasmeenns VP o ysnam cern (%; — GyneBa nepemeHHas
(x;; =1, ecu j-it UP xpanutes B i-M B y3ne cetn; x; =0, B

IIPOTUBHOM CIIy4ae); # — KOJUYECTBO Y3JIOB KOMIIBIOTEPHOU
ceTd; m — koiandectso UP.

O0beM nepenaBaeMoll WH(pOpMALMU ONpEAEIETCS
COOTHOILEHHUEM:!

n m n m 3
Wx)=2 Y (o + By )dylx)x + 33 1 dy(x) 7, )
i=1 j=1 i=1 j=1
rae o;; — CyMMapHbiii o0beM 3anpocos k j-my WP u3 i-ro

y3na; fj;— cyMMapHblii 00beM OTBETOB Ha 3aIPOCHI K j-My
WP w3 i-ro ysma cetw; dj(x) — paccrosHWe OT MecTa
xpaHenus j-ro UP no i-ro y3ma cetm; x =/ Xij ] — marpuua
pasmeutennss UP no ysmam ceru (%; — OyJeBa nepeMeHHas:

x;j =1, ecau j-it UP xpanures B i-M B y3ne cetn; x; =0, B

MPOTHBHOM cirydae); [ — oosem WP (I = [lj], j:],_m);
z=/ Zjj ] — wmartpuna oOHoBneHudt WP (zl-j — OyneBa
nepeMeHHas: z; =1, ecnu j-it UP oGHOBIsieTest U3 i-ro y3ia
cet; z;; = 0, B IPOTUBHOM cITy4ae).

KommpomuccHoe — pelreHne  MHOTOKPHUTEPHAIBHOM

sagaun x° €EX  (HOPMAaNBHO ONpPENEISIETCS CHCTEMON Tpex
YaCTHBIX KpUTEPUEB

c(x)—>min, t(x)—>min> v(x)— min - 4)
xeX xeX xeX

Hcnons3yemble TMOKa3aTeny KadecTBa (UIMUECKUX
ctpyktyp (1) —(3) sBIAIOTCS pa3HOPOAHBIMH, HMEIOT
pasNUYHyI0 pPa3sMEpHOCTb M MHTEpBal u3MepeHus. Jlns
(dopmupoBaHus  OOOOLIEHHOTO KPHUTEpUS  MNpeasiaraercs
UCIIOJIb30BaTh (DYHKIMH TIOJIE3HOCTH YaCThIX KPUTEPUEB BUAA



\A
_[ k™=K (5)
Cfi(X)_[ ki+_k; j

b -
me  k, (x), k', ki -
HauXy/IIee U HarTydiiee 3Ha4eHHUs i-T0 YaCTHOTO KPHUTEPHS;
p; — mapaMeTp, OnpeaeNonui BUA 3aBUCUMOCTH (5).

COOTBETCTBCHHO TCKYy1IECC,

Beibop  Hawmmyumiero

x’ EX IIpeUIaraeTcs POU3BOIUTH B paMKax
KapIWHAJIMCTHYECKOTO  INOAX0Ja  C  HCIOJIb30BaHHEM
aJIUTUBHO-MYJIbTUIIJIMKATUBHOMN GyHKIIMH o0rmrei
[IOJIE3HOCTH:

3 3 i
P =83, & +1-O W] | ©

rie ¢&;(x) — QYHKOMSA TOJE3HOCTH YAacTHOTO KPHUTEPHS

KOMIIPOMUCCHOI'O0  pCHICHUA

k;(x); 0 — mapamerp MOZEIH, ONPEASIAIONINN KOHKPETHBIH
BHJI CXEMBI KOMIIPOMHUCCOB, 0 <0 <]: mpu o0 = I, QpyHKIHS
(6) nmpuHUMaeT GopMy agAUTHBHOU, a mMpu 0 =0 — Gopmy
MYJIBTHILTMKATHBHOMW (DYHKIIMM OOLIEH IT0JIe3HOCTH.

Jlis BEIOOpA HaWITydIIero KOMIIPOMUCCHOTO BapHaHTa
¢usngeckoit crpyktypsl PBJl Tpebyercs pemmts 3amauy
ONTUMH3AINY BUA!

x° =argmax P(x)- @)
XEX
Pemenne 3amaum  OCymIeCTBIAETCS B CHCTEMax
ABTOMATH3allid  TPOCKTHPOBAHUS C  HCIIOJB30BAaHHEM

JIOCTOWHCTB OPIUHAIUCTUYCCKOTO U KapIHHATHCTHICCKOTO
noaxonos [13].

Metoanbl pemieHus 3a1a4u

IIpoextupyemsie PBJl CyliecTBEHHO pa3iauyaroTcs 10
KOJIMYECTBAM  IIOTCHLIMAJIBHBIX  IIOJb30BATENEH,  y3JIOB
KOMIIBIOTEPHBIX CEeTeH, B KOTOPHIX OHM (DYHKIMOHHUPYIOT, 1P,
JOKIBHBIX 0a3. OT0 TpeOyeT HCHOJIb30BaHUS B CHUCTEMAax
AaBTOMATH3allUd  IPOEKTHUPOBAHUSA MHOXECTBA  METOJOB
CHHTEe3a (U3MYECKHX CTPYKTYp, pa3JIMYalomUXcsl  TI0
TOYHOCTH U BPEMEHHOH CIIOXKHOCTH.

B rmpomecce onTuMu3anmMum MeToAoM repedopa
coderanuii npu 3agaHubX I, G, J, HEOOXOJMMO ONpENEIUTh

pasmemenne UP B PBJI x°, a Takke 3HAYEHHs IIPOITYCKHBIX

CII0COOHOCTEN KaHAIOB CBSI3U h = [ h,-j ], i,j=1,n u o0beM

3allOMUHAIOIIUX YCTPOUCTB y3110B b= [b; |, i=1n.
C yderoMm 3TOro, NMpH pelIeHur 3a1adu GopMHUpyeTCs
MHOKECTBO BO3MOXHBIX pazmenienut IP mo JIBJ X ={x},

KOTOpas TIPEACTABIsET CO0OM MHOKeCTBO coueTanuii C, '

(rae n — KOJMYECTBO Y3JIOB B KOMIIBIOTEPHOH ceTH, m —
xommaectBo VP B PB/I).

Merton  ocHOBaH Ha
JOMTyCTUMBIX pemeHnt X ={x}

YIOPSAOYCHNH  00JIacTH
TakuM 00pa3oM, dTO

ONTUMAIIbHOE  pEIIeHHWEe  3aJayd  HAXOIUTCSA  IyTeM
HATIPaBJICHHOTO Tiepedopa Mo KOIMIECTBY MECT pa3MeIleHUs
JOKaNbHBIX 0a3 m Habopam MP B mHux [12 - 13]. Ilomck
Hamty4lero Bapuanta pasMewienuss UP B PBJl uaer nmyrem
ITOCJIEI0BATEILHOTO YBEITUICHUS KOJIMYECTBA MecCT
pasmemenns WP (JokampHBIX 0a3) 10  JOCTIDKEHUS
IKCcTpeMyMa (PYHKIUH [IEIH.

[Tpu pemenun 3agayu MeTooM banamia HeoOXoauMo
OTIpEeNIeNIUTh HIDKHIOK TPaHHIy LeneBoi QpyHkuuu min P(x)
(HemomyctumMoe  3HadyeHHe  kputepus  (6)),  KoTopas

Texnonozusn npudopocmpoenun 2’ 2016

COOTBETCTBYET HauXyALIEMY BapUaHTy. 3HAUCHHE KpUTepUs
(1) BeruncnseTcs amus caydas pasmenieHus Bcex P B kaxaom
y37Ie KOMIIBIOTEPHOM CETH, 4YTO COOTBETCTBYET max c(x).
Hauxynmme 3naueHust kputepueB (2) — (3) ompenenstorcs
nyTeM 3aJaHus MaKCUMaJlbHO JIOMYCTHUMBIX  YpPOBHEM
BPEMEHHM JIOCTYIA, YTO COOTBETCTBYET max t(x) m oObema
nepeaBaeMbIX JaHHBIX, YTO COOTBETCTBYET max v(x).

C yuerom pacnpenenenus UP B PBJI, nepBrliii ypoBeHb
JlepeBa PEIIECHUN OnpenersieTcs MyTeM pa3MEIlEHUsl OJHOTO
NP B ogHoM y3ie koMmmbloTepHOM cetH. [nsi peraemoit
3a/layd  KOJIMYECTBO BETBEH JepeBa paBHO KOJIMYECTBY
YpOBHEH BETBIIEHUH, T.e. n =m . Ha kaxaoMm nocueayroiiem
YpOBHE BETBIJIEHUSI MPOUCXOIUT nopasmeuieHue NP no tex
mop, TIoKa He OyIyT pacrpeneneHs! Bce NP,

Bribop HampaBieHHs BETBICHHS B JIEPEBE PEIICHUH
OCYULIECTBIISIETCSl HA OCHOBAaHMM MAaKCHUMAJIbHOTO 3HAu€HUs
BelpakeHUst (6). B pesymprate paboOTBl  anropUTMa
MOJTY4aroTCs N MaKCHMAaJIbHBIX 3HAa4eHUH 0000IIeHHOr0o
kputepus P(x), cpemy KOTOPBHIX HEOOXOIUMO BBIOpATh
MaKCHUMaJbHOE, COOTBETCTBYIOIIEE ONTUMAJIEHON
¢usngeckoii crpykrype PB/I.

OBOJIIOLMOHHBIN METOJ pelieHus 3a/1a4H,
peanu3yeMblii C MOMOULIbI0 TE€HETHUYECKOTO alIropuTMa,
MpeCTaBIsieT KOMOWHAIIMIO TIepeOOpPHOTO M JIOKAIBHO-
TPaluEHTHOIO METOJIOB: MEXaHU3MBbl KPOCCOBEpPA U MYyTallMH
peam3yoT HepeOOpHYI0 YacTh METOAa, a OTOOp IIyYIIHX
XpOMOCOM — TpaIneHTHBIN ogbeM [13].

®dopmupoBaHUEe HadalbHOTO Habopa XpOMOCOM
OCYUIECTBIISIETCS yTeM reHepanuu ciayyaitHoH
MOCJIEIOBATEILHOCTH HyNel U equHul. KoiauyecTBo reHOB B
XpoMocoMe COOTBETCTBYET KOJINYECTBY y370B
KOMIIBIOTEPHOM Ce€TH 7, a auledd TE€HOB MPUHUMAIOT
3HaueHuss 0 wnu [, B 3aBUCUMOCTH OT HAJIMYUSI WIH
orcyrctBuss WP B nanHoM y3ne cetu. Jlokyc ompezenser
HOMED y37a B KOMIIbIOTepHOM ceTu. [IpoBepka Beca ka0t
XPOMOCOMBI U  OCYIIECTBIISETCS OyTeM  aHaju3a
CT€HEpUPOBAaHHOTO  OWTOBOTO  MaccMBa, C  Y4eTOM
3anaBaemoro kosmdectBa UP (u =m). Ilpu HeBbInOIHEHUH
YCIIOBHSA CT€HEpUpPOBaHHAsA C HCIOJIb30BAaHUEM
reHeparopa CIydyalHBIX YHCeN XpoMocoMa OTOpachIBaeTcsl U
reHepauus IpoAoKaeTcs 40 BbIIOJIHEHHS 3TOTO YCIOBUSL.

TexXHONOTHIO pelIeHHsl 3aJayil CHHTE3a (PH3UICCKOM
cTpykTypbl PBJl ¢ ucnonb3oBaHMEM 3TOr0 METOAA MOXHO

u=m,

NpPEJCTaBUTh  IOCJIEJOBAaTEIFHOCTRI0 M3 TpeX JTaloB:
reaepannsi pasmemennii P mo JIBM; ¢opmupoBanue
BapuaHtoB  pasmeuieHuss P  mo  JIB/; OLICHKA
¢ pexTuBHOCTH  CHOPMHUPOBAHHBIX  BApHUAHTOB H  HX

pamxupoBaHue. Pe3ybTaToM pelieHuns BiseTcs GQusndecKast
crpykrypa PBJl ¢ HauboipumimM 3HaueHHEM OO0OOIIEHHOTO
kputepus (6).

Cyrp  mpemnmaraeMoil  MomuHUKAaMKM  MeETOIa
HANpaBJICHHOTO  Iiepebopa  BapUaHTOB  COCTOMT B
HUCIIOJIb30BaAaHUU CXCEMBI HOKOOpHHHaTHOﬁ OIITUMU3AIIUU JIs1
BBIOOpa HAWJIYYIIEro pa3MELICHHs 3aTaHHOTO KOJMYEeCTBA
WP m Ha 3agaHHOM KOJIMYECTBE Y3JIOB KOMIIBIOTEPHOU CETH
n.

[NoxoopauHaTHast ONTHMH3ALHS COCTOUT B
YAy4YIICHAN HEKOTOPOro HadallbHOrO pasMemeHus HP B
y371aX KOMIBIOTEPHOH CeTH IIyTeM IIOCIIeI0BATEILHOTO
HepeMENICHUsT OMHOTO M3 PECYPCOB MPH (HHUKCHPOBAHHOM
pasMenieHun m—I ocTanbHEIX. [IpH HANIMYMKM TOCTATOYHBIX
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BBIYHUCIUTENBHBIX PECYPCOB TOYHOCTH 3TOTO METOAA MOXKET
OBITh TOBBIIICHA IYTEM HUCIOJNB30BAaHUS  MPOICIYPHI
MyJbTHUCTapTa (MHOTOTIPOXOIHOCTH).

IIpakTHYeckast peaan3anus U IKCIEPUMEHTbI

Jns  KOMOWMHATOPHBIX METOIOB ONPENCNICHBl HX
BpEMEHHAsl CIIO)KHOCTh (BpeMs pelleHHs 3aJadd  Kak
(GyHKIMS OT pa3MEpPHOCTH 3ajadyd: KOJIMYECTBAa Y3JIOB
KOMIBIOTEPHOH CETH 71 ¥ KOJUYECTBA Pa3MeEIlaeMbIX
nHpOpMANMOHHBIX pecypcoB m). B Bumy ObicTporo
YBEJIIMYEHUS  KOJMYECTBA BAapHAHTOB  pa3MEUICHUS m
MHPOPMALMOHHBIX PECYPCOB HA 1 y3J1aX KOMIIBIOTEPHON CETH

(coueranuit C,') C yBENMYEHHEM M W N BPEMs DPEIIECHHS

DTOT METOH HMEET
CIIOKHOCTD, €ero

3aJayl TaKKe PE3KO BO3pacTaer.
HCTIOJIMHOMUAJIBHYIO BPEMCHHYIO
nenecoobpaszso npumensats g 1 <20 u m < 20.

Meron banama no3BoiseT 3a NPUEMIIEMOE BpeEMS
MOJy9aTh PeleHns 3a1a9 0ombIeii pazmMepHoctd (1o n = 30
u m=30). [lo cpaBHeHHIO C METOIOM IlepedOpa CoueTaHHH
mit m=30 m n=30 yMeHbIIEHHWE BPEMEHH CUeTa IS
Metona banama cocrasnset nopsiaka 70 %.

Ilpy 3HAUUTENBLHO MEHBLIEM BPEMEHHU pEILEHUS
3aJa4 METOJOM MOKOOPJMHATHOW ONTUMH3ALUK CPEIHSI
OTHOCHTEJIbHAs TOTPENIHOCTh OTHOCHTENBHO TII00ABHOTO
OTNTUMYyMa CcOCTaBHJIa oc=6%, a  MakcuMaJbHas
=98% .

JIs  SBONIONMOHHOTO MeETOJa OBLIM  yCTaHOBJICHBI
OTHOCHTEIILHEIE MTOTPEITHOCTH pelIeHus, KOTOpBIE
coctaBisioT 22,1% u 40,5% cOOTBETCTBEHHO.

[Ipr aHanm3e BpPEMCHHOM CIIOKHOCTH IIOIYY4aeMBIX
pelICHUH aJANTUBHBIM AITOPUTMOM TIPH 1 = m BpPEMs cUeTa
ajropuTMa MEHbBIIE BPEMEHH CYeTa METOJIoM mepebopa
COUYeTaHWN TpuMepHO B 3 paza, YTO OOecHeyHBacT
3¢ (eKTUBHOCTh €ro MpUMEHEHHS IS (PUKCHPOBaHHBIX
n=m. Ilpu pasmepHoctn 3amauy nxm =150 u
OJIHOKPUTEPUANBHONH MX T[OCTAHOBKE BpeMsl pEIlCHUs
MeTooM banamia cpaBHHUMO ¢ BpEMEHEM pEelIeHHs] METOJOM
nepebopa coYeTaHuiA.

[IpuMeHeHre  MeTOJZa  JBOJIONHMOHHOTO  ITOMCKA
OTIpaB/IaHO MPH HEOOXOAMMOCTHU MOTYICHUS IPUOINKESHHOTO
pemieHus 3aadMl CUHTE3a (Qu3mueckux cTpykryp PBJl c
nxm> 100 3a KOpPOTKOE BpeMs, a TAaKXE HCIOJIb30BAHUU
COBOKYITHOCTH Pa3HOPOJHBIX U MPOTHUBOPEUHBBIX KPUTEPHEB.

CpaBHHTENbHAST OICHKA 3BOJIIONMOHHOTO METOJa H
METOAa TOKOOPAWHATHON ONTHMH3AIMH MPOBOIIIACH IS
3a/laHHBIX 3HAYCHWH BPEMEHHU TOHCKa pelreHus. [Ipu 3tom
OTIpEeNIeIIINCh CPeHAS M MaKCHMallbHas OTHOCHTENbHEIC
MOTPEIIHOCTH TIOTY9IaeMBIX PCIICHHA.

Ha ocHOBaHMM 3THX OIICHOK MOJKHO CJleJaTh BEIBOJ,
YyTO [N pasMepHocTH 3agaun n<20, m <20, Meron
TTOKOOPIMHATHON ONTUMH3AIUU SIBJISICTCS Oouee
3((HEeKTUBHBIM TI0 KOMIUICKCHOMY ITOKAa3aTeN0 «TOYHOCTH-
CJIO3KHOCTE>. [Ipumenenne MeToa TeHETHICCKHUX
anroput™MoB 3¢ (PeKTUBHO MPU pa3MEPHOCTH 3aladd CHHTE3a
opu n>20, m>20.

OTHOCHUTCJIbHAS MTOIPEIIHOCTD 0y

BrIBOABI

Ha ocHOBe aHanm3a  IOCTaHOBKHM  IPOOJIEMEI
npoekTupoBaHus (msmyeckux crpykryp PBJl  BeiOpana
MaTeMaTHYecKas MOJENb 3aJadll ONTHMH3ALUN (U3HIECKUAX
CTPYKTYp IO IOKAa3aTelsM 3aTpaT, OIEepaTUBHOCTU U 00BbeMa
nepenaBaeMoil uHMopmauuu. s ee peuieHus BbIOpaHBI
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METO/IBI Banamia, HATPABJICHHOTO mepedopa u
JBOJIOLMOHHOIO CHHTE3a HAa OCHOBE TI'E€HETHYECKOrO
anroputMma. [IpuBeneHB CPaBHUTEIbHBIC OIEHKA TOYHOCTH U
BPEMEHHOM CJIO)KHOCTH METOJIOB.

Hcnonb3oBanne B~ CHUCTEME  NPOCKTHPOBAHUS
MHOXKECTBA METOJOB TIO3BOJIUT BEIOMpaTh  Hamboisee
palMOHATIBHBIM M3 HUX MCXOJS U3 Pa3MEpPHOCTH periaemMoit
3ama4u, TpeOyeMON TOYHOCTH peHICHUS W WMEIOUTUXCS
BPEMCHHBIX M BEIYUCIUTEIBHBIX PECYPCOB.
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