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K 519.17:628.17(628.153)
1. M. PIBYEHKO

O. B.TPEYYXIH
Xapriscokutl incmumym MAYIT

C. 0. CBUPHU/IOB

Xapxiecvka HauionarvHa akaoemis MicbKozo 20cnodapcmed

TEOPETUYHI 3ACAAU ABAPIMHOIO YNPABJIIHHS
CUCTEMAMMU NOJAYI U PO3NOAINY BOAU

Haykosi npaui MAYT, 2007, eun. 2(16), c. 37-40

Poszrsdaromocs meopemuuni 0cHo8U NPOGIEMU ABAPIIIHOZ0 YNPAGLIHH NOMOKOPO3-
nodinom cucmem nodayi ti po3nodiny 6odu (CIIPB). Iloxasamno, wo posmiwenus 3anipnoi
apmamypu y 6000p03N00IILHIL MePeNci 00HOSHAUHO BUSHAUAE PO3NOOLL 2pagha Mepedrci Ha
061 NIOMHONCUNU — NIOMHONCUNY JOKATIZYIOUUX KOMNOHENM T NIOMHONCUNY 3AMUKAIOUUX
Komnonenm. Teopemuuno 0osedeno, w0 POIMIUEHHS 3aNIPHOT apMamypu Ha Mepexci 00-
HOZHAUHO BUSHAYAE CPYKMYPY zinepepaha, 3a aKuM npogooumvcs MOHImopunez 6ubo-
DY ONMUMAILHOL cmpamezii asapiiinozo onepamueHozo YnpasiiHus Percumam pobomu

CIIPB.

AKTyasbHiCTh TIPo6JIEeMHU aBapiiiHol eKcITyaTarii
CHCTeM To/Iavi ¥ PO3TOIITY BOJU 3POCTAE 3 KOKHUM
poxowm. [le mor’a3aHo 3i 3HOTIEHICTIO BOAOPO3MO/IiJIb-
HUX MEPEK, 3 OTHOTO OOKY, i 3 BIICYTHICTIO TPOIIIOBHX
KOIIITiB Ha IX PEKOHCTPYKIIil0 — 3 iHIIIOTO.

[Ipu BupimienHi 3a7a4i aBapiifHOI eKcIIyaTartii
CIIPB BaxksuBe Micile HaJeXKUTh PIlllEeHHIO 3a/adi
NTBU/IKOI Ta SIKICHOT JIOKaJi3arii aBapiiiHoi 300U (I1i-
JFHKA ab0 BOAOBOAY). IIpH MBOMY ONITHMI3YETHCS
HU3Ka KPUTEPIIB: MiHIMYM UYacy, 10 BUTPAYAETHCS HA
JIOKaJi3aliio; MiHIMajbHA KIJIbKICTh BIIKJIIOYEHUX
aGOHEHTIB MepesKi; MiHiMaJIbHA KIJIbKICTh [IEPEKPUT-
TiB 3alipHOi apMaTypu (3aCyBOK) Ta iH.

ITpoTe Ha chOroAHI MpodIEMA MOKIUBOCTI, €1U-
HOCTI 1 KiHIIEBOCTi TOIOJIOTIYHUX TTIePETBOPEHb TPa-
(a Mepeski TeopeTHUHO He BUBUYeHA. be3 mpoBeieHHs
CTPOTUX TEOPETUYHUX JOCAIAKEHb TPOOIEMH TOMO-
JIoTiYHOI JIoKasi3allii HeMOK/IMBa po3poOka edek-
TUBHOTO aJITOPUTMIYHOTO 1 TPOTPAMHOTO IHCTPYMEH-
Tapim.

I[s mpobiemMa HOCHIAKYETHCS B MeEXKAX TeMa-
TUYHOIO ILUIaHy HAyKOBO-gocaiznux pobit MAVII
3 Hampsamy 1.1 01.05 “Iadopmaruka Ta KibepHeTH-
ka”, xox 3asmannga 1.1.01.05.02, 1.1.01.05.04 “Pos-
BUTOK METOJiB Ta MPOTPAMHOTO 3a0e3MeUeHHs JJIst

pO3B’sI3aHHS 3a/1ad MATEMATUYHOTO MOJIEJTIOBAHHS
Ta ONTUMAaJIBHOTO YIPABJIiHHS" i MOB’s13aHa 3 MIpakK-
TUYHUMHU 3aa4aM¥ BUPOOHUUYMX YIPABJIiHb BOIO-
MpoBiHO-KaHai3amiitnux tocnogapcts (BYBKI)
Ykpainu.

Ha cporonni mpobiema TOMOJOriYHOI JIoKasi3a-
il TeOPEeTUYHO He BHBYeHA. IIpakTU4HO mpobiema
BijIcCikaHHS aBapiliHOI AIMSHKHW Bif AiI090i Mepexi
PO3B’SIBYETHCS TIJISIXOM TEPEKPUTTS 3aITiPHOI apMa-
TypU Ha MaricTpaJbHOMY BOJIOBOJIi B TOYIli Bijra-
JI;KEHHST KBapTaJbHUX MEPEX, 10 MPU3BOAUTH 10
“36€3BOTHEHHST” TIJIOTO KBapTasy. SIKIO MOIIKO/I-
JKeHUU BOJIOBi/L Ma€ /1Bi 3acyBKH (1110 BKpal pifikicHe
SIBUIIE), TO TIEPEKPUBAIOTH OOM/IBI 3aCyBKH, 1110 Belle
110 30€3BOHEHHS aBapiiiHoOl AiIauKy. THInl BUmagxu
Ha TPaKTUIl TPUBOJSATD 0 CEPHO3HUX TEXHOJIOTIU-
HUX 1POOJIEM i CIIPUYUHSIIOTH ICTOTHI €KOHOMiuHi
30UTKH.

Crpobyemo B Liil cTaTTi ZOCTIAUTH TEOPETUYHI i
AJITOPUTMIYHI aCIeKTH IIPoOJeMHU TOMOJIOTIYHOI J10-
Kasisamii aBapiiiHol 3ouM (ginxsaHku abo BOLOBOMY)
ILJISIXOM IIEPEKPUTTS 3alliPHOI apMaTypH i po3podu-
TU TEOPETUYHUHN T ATOPUTMIYHUHT iHCTPYMEHTAPIN.
Y Mexax OCTPKYBaHUX TEOPETUYHUX ACIEKTIB
IpobJIeMy CJIiJ BUOKPEMUTH JOCIIKEHHS MOKJIH-

© I. M. Pa6uenko, O. B. Ipeuyxin, C. O. Cupumos, 2007
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BOCTI, EIMHOCTI 1 KiHIIEBOCTI TOMTOJIOTIYHUX TIEPETBO-
peHb rpaca MepexKi, o MPUBOJASTD A0 JIOKaTi3allii
aBapiliHOI 30HMU.

IIpm noxasmisamii aBapii Ha BOAOPO3MOALTBHIN
Mepexki HeoOXiZHO BifciKTH aBapiiHUI BOJOBII Bij
CUCTEMU TO/Ia4il ¥ pO3MOITY BOAM IIJISXOM Tiepe-
KPUTTS 3aIlipHOI apMaTypu Ha BOJOBOJAX, 1110 TIO-
JaloTh BoAy B aBapiiiny 3ony. 11[06 minimisyBarn
BTPaTH, HEOOXIHO BUOpATH ONTUMAJbHE 32 HU3KOIO
KPUTEPIiB PillIeHHS, SKe MPUITYCKAE ONTUMATHHUN
Bubip 6Ge3sivi 3aCyBOK, JOCTATHBOI /s JIOKAJi3alii
aBapiiinoro pe6pa rpaca BogopoBiAHOI Mepeski. [t
BUPILIEHHS TAKOI 3a1a4i BUHUKAE HEOOXIAHICTD y TO-
MTOJIOTIYHOMY JIOCJTiKeHH] Tpada Mepeski. OCKiIbKN
B pe3yJbTaTi BUHUKHEHHS aBapiliHOI cuTyarii i mii
Mo/I0 i JIOKasi3aiii 3MIiHIOETBCS MOTOKOPO3TIOIII
y Mepexi, Ha OKPeMUX AiMTHKAX, IO MPUMUKAIOTh
JIO aBapiliHOI 30HU, MOXKJIMBA 3MiHA HAMPSIMY PyXy
BOJIV. Y TIPUHITUII, Taki 3MiHN MoskHa GyJo 6 pospa-
XyBaTH, BUPIIIUBIIN TIPSIMY 3ajiauy aHaisy!, mpore,
O-TIepIite, BOHA OTUCYE MOTOKOPO3TOIiI 6e3 ypaxy-
BaHHS IMHAMIYHOI peakilii Mepeski Ha 3MiHY ii rmapa-
MeTpiB, Mo-ApyTe, HoTpeby€e BUTPAT Yacy Ha MpoBe-
JIeHHS PO3PaxXyHKiB, OPIEHTOBAHUX Ha MOTOYHI JaHi,
II0 € HeJIOIIIBHUM B cUTYallii gedinuty yacy. Tomy B
TaKiil cuTyartii JOIiJIbHO PO3TJISI/IATA MEPEXKY SIK He-
Opi€eHTOBaHUH Tpad, a HAIIPSMU IMOTOKIB yPaXoByBa-
T HA TMI3HINNX eTarnaxX Ipu OIiHIOBAaHHI MOKJINBUX
CTpaTeriii ycyHeHHd aBapii.

Tepwminomoria Ta OCHOBHI MOHSTTSI, IO BUKOPHC-
TOBYIOTHCSI TIPU TIOIAJIBIIOMY BUKJIAJIEHHI MaTepia-
oy, HaBesieni y mparii 1. M. Psbuenxa®. B it 3amaui
JIOKaJTi3allii iCTOTHY POJIib BiJlirpa€ HEOIHOPIMHICTD
muoxuH E, a Takox pebep 1 Bepuu rpada Mepexi
G.

Hexaii na pebpi u rpacda G Binbymacs asapis, 3a-
CYBKH Ha 11boMY pebpi BizicyTHi, T06TO 2 € E'.

[Mizrpad G’ rpadha G HazBeMO JIOKAMI3yIOUYUM
nigrpadom mozno pebpa u, AKIO BiH Ma€ Taki Bjaac-
TUBOCTI:

a) G’ mictutb pebpo u;

6) G’ — 3B’ s3umii miarpad;

B) Oyzb-sike pebpo u’ rpada G, 110 CrIoydae Bep-
mHy rpada G’ 3 Bepimnoio G\G’, MiCTUTD 3aCyBKY,
To6TO U'E E”.

Toni anropuTMoM JioKai3altii aBapii € aJTOPUTM,
SIKUN OTUCYE TEPEKPUTTS 3aCyBKU Ha pebpax, 1o
crnory4daioTh Bepuan G i G\G'.

U Pabuenxo U. H. MojeaupoBaHIie TIPOIECCOB TIOTOKOPACTIPE/ie-
JIEHUsI B CUCTEMAX TO/IAYU U PACIIPE/IeIEHHs BOJbI C MCHOJIb-
3oBanueM [I9BM. — Xapokos: /ICB “OcnoBa” mpu XapbKoB.
yu-Te, 1998. — 188 c.

2 Tam camo.

3ajayero TOMOJIOTIYHOI JIOKaJi3allii aBapii Ha3u-
BATMMEMO 33J1a4y MOOYAOBY JIOKATI3yI0UOoTo TiArpa-
(a, BimminHoOTO Bix ToyaTkoBoro Tpada G.

CimeiicTBO BCiX JIOKaJi3youux miarpadis mo/ao
pebpa u mosuaunmo T'(#). OdueBUAHO, IO ONTUMI3a-
11is POIelypH JIOKaJli3allii aBapii 3a AKUMOCh KpH-
TepieM TMpoBoAnThCS Ha cimeiicTBi ['(u) 3okpema,
33/I0BOJIEHHS BHUMOTHM BIJIKJTIOYEHHST MiHIMaJbHOI
KiIbKOCTI abOHEHTIB Bijg Mepexi Bigmosizac BuOoO-
py MminimasibHoro enementa G'(u) cimeiictBa I'(u),
TOOTO TAKOTO, SIKE MICTUTHCST B OYIb-SIKOMY JIOKAJi-
3ytouomy miarpadi. Hazsemo Taxuii eleMeHT Makcu-
MaJIBHO JIOKQJTi3YIOUUM TiArpachoM JOKaTi3ydoo
komtioneHnToio (JIK).

CrpaBeziBa HACTYITHA TeOpeMa.

Teopema 1. Jxuwjo sadava rokanizauii, wo me mic-
mumo 3acysox pebpa u wodo zpaga G supiwysana,
Mo MAKCUMATLHO JOKALI3YIouuil nidzpag icnye ma
e0unul.

HMosenennsi. Yepes yMoBYy TBepKeHHsT Ge3sriu
I'(u), noxanizyouux miarpadis He MOPOKHBO. SAKIITO
BOHO CKJIAJIAETHCSI 3 €IUHOTO eJIeMEHTa, TO BiH € i
MaKCUMaJbHUM. Xail BOHO CKJIAJIa€EThCs OB HixX 3
onuoro enementa. Maemo G'NG” € T (u).

JlificHo, BuKoHaHHS ymMoOB a) i 6) maa G'NG”
oueBUHO. [lyiss TIepeBipKM yMOBU B) TIPUITYCTH-
Mo, o pebpo 1’ cnonaydae G'NG” 3 G'NG”, To6TO
G\(G'NG")y=(G\G"YU(GNG"), Toxi Bepumna pedpa
o', 3Bigcu ©’ He Hanexuth G'NG”. IloknageMo

G'(u)=N{G":G"eT (u)}.

I'pad G'(u) 3a MOGYIOBOIO € EANHUM MaKCUMAJTb-
HUM JIOKQJTI3YI0UUM MiZrpadom, 1o JOBOJAUTD Teope-
MYy.

Teriep po3rasiHeMO BUTIAJIOK, KOIU HA ABAPIIHOMY
pebpi € minvku o0na 3acysxka. Xail 3acyBKa 3HaXO-
muthes Ging Bepmunn v, pebpa u. Y 11boMy BUIIaJI-
Ky BU3HaYeHHS JIOKaJi3ytodoro miarpaca BUI03Mi-
HIOETHCS TAKUM UMHOM: BJIACTUBICTH B) 3aMiHIOETHCS
TaKOIO BJIACTUBICTIO:

B") Gyap-ske pebpo rpada G, 1o croaydae Bep-
iy rpada G 3 BepimHoio G, MiCTUTD 3aCyBKY.

AJTopuTMOM JIOKaJTi3allii Takoi aBapii € ajro-
PUTM, IKHIT OMTUCY€E TIEPEKPUTTSI 3aCyBKH Ha pedpax,
1o noeAnyloTh Bepmnun G'-v, i G\G'~v,, a Takox
Ha pebpi u.

o 1€l curyarltii TakoXK crpaBe/liiBa TeopeMa
iCHYBaHHS i €IMHOCTI MAaKCUMAJIbHO JIOKATI3yI0UOT0o
miarpada.

Teopema 2. Jxujo 3adaua noxanisauii pebpa u 3
oonieto 3acysxoro wdo epagpa G supiwysana, mo
MAKCUMATLHO JIOKAM3Yyouull nidepagh icnye ma e0u-
Hul.
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HMosenenns. Ilepumii Bumagok: icHye peGpo
u’'e E’ (6e3 3acyBOK), OJIHI€IO 3 BEPIINH SKOTO € 0.

JApyruit Bunasok: yci pebpa G 3 BepIIHHOIO B 7,
MaioTh 3acyBkH, To1i G'(u)={u}. Teopema noBejieHa.

Bunadox aeapii na pebpi 3 dsoma sacysxamu
mpusianvruii: G'(u)={u}.

3azsava JoKasisailii aBapil BOJOPO3MOIITbHUX
MepesK 3BOJUTHCSA /10 TIOGYI0BU JIOKAII3yI0UYOTO TTi/I-
rpada BiHOCHO 3a1aH0T0 pebpa. PosrasHemo 3agauy
o6y 0B MAKCUMAJIbHO JIOKAIi3yI04oro miarpada.

Pebpa u i w rpada G Ha3MBaTUMEMO €KBiBaJECHT-
HUMH, SKITO iX MAaKCUMAJIbHO JIOKaJIi3ytoui mirpadu
36irarorbcd. TUM camMuM 3aj1a9a MAKCUMAJIBHOI JIO-
Kasizauii Mmoxe OyTu Bupimena no6ya0Bo0 po3buT-
Ts1 6e3Jriui Beix pebep rpada G Ha BiAmoBigHI Kiacu
€KBIBAJIEHTHOCTI.

Posrigaemo rpad G'=(V, E'), Bci pebpa ski He
MalOTh 3aCyBOK. BiH € CYKyIHICTIO 3B’I3aHUX KOM-
MOHEHT, TpUYoMy Gy/Ib-Ki 7Ba pebpa OHiEl KOM-
MOHEHTH eKBiBaJIeHTHI, a pebpa 3 Pi3HUX KOMITOHEHT
eKBiBaJIeHTHUMU He €. Bepurunu pebpa eE' 3apaxo-
BYyBaTUMEMO /IO Ti€l K KOMIIOHEHTH, 110 i pebpo e.
Bepimuna, 1110 He yBIiHILIA 10 KOAHOI 3 KOMIIOHEHT,
YTBOPIOE HOBY (OZTHOBEPIINHHY ) KOMIIOHEHTY.

Xait pebpo u = (v,, v,) nouarkosoro rpada G
Mae 3acyBKy Gins Bepmmnu o,. [oBopurumemo, 1o
u TIpUEIHAHE 10 KOMIOHeHTH K, AKIIO BepIIMHa 0,
HAJIEKUTh I[iii KOMIIOHEeHTi. Byab-sike Take pebpo
Moke Oy TH TIpUEHATE JIUTIIE 0 OHIET KOMITOHEHTH.
3aMUKaHHIM KOMTIOHEHTH HA3BeMO 11 06 € THAHHS 31
BciMa IPUEAHAHUME 10 Hel peOpamu. Y MOJajIbLIO-
MYy OIlepyBAaTUMEMO TIiJIbKU TOHATTAM “3aMUKAHHS
KOMITOHEHT” a CKOPOUYEHO OyeMO X Ha3WBaTH KOM-
noHenTamu. Pebpa, mo Hajexars E”, He npuegHaHi
10 JKOJTHOT KOMIIOHEHTH, 000B’SI3KOBO MalOTh JIBi 3a-
CYBKH, KOKHe Take peOpo € BJACHUM MaKCHUMAJIbHO
JloKasisyiounm tiarpadomM (6e3BepIIUHHOI0 KOMIIO-
HEHTOIO).

Taxkum ynHOM, OBEZIEHA HACTYIIHA TeopeMa.

Teopema 3. Icnye ma edunuil nodin epagha mepenci
HA MAKCUMATLHO JIOKANI3Y104i nidepadu.

Bigznaunmo, 10 OCKisbKY KOKHA BEPITUHA Tpa-
(ha HasEKUTD JEIKiH JIOKaMi3yI0Uuiii KOMITIOHEHTI, TO
TeopeMa 3 0JIHOYACHO BUPIIIYE i 3a/1a4y JIOKaJTi3allii
aBapii y By3Ji Mepexi.

Bunanennst kommonenT 38’s13HocTi rpada G’ Ta
aHaJIi3 iX BIVIMBY Ha (DYHKITIOHYBaHHS BCi€i Mepexi
BUKOHYETBCS 32 TOTIOMOTOI0 MOAN(DIKOBAHOTO aJIro-
PUTMY TIOTITYKY B TIHOUHY.

VY mporteci po6OTH TaKOTO aJTOPUTMY MOBHUHHI
OyTH BU3HAYEHI BCi JIOKaIi3yi04ui KOMIIOHEHTH Tpacda
Mepeski; /i Oyab-AKOl JOKaTi3yiouoi KOMITOHEHTH
BU3HaYacThesl Oesniu Bigcikaouux ii pebep rpada,
[0 MICTATh 3aCyBKH; Uit OYIb-AKOI JIOKAIi3yI04uoi
KOMIIOHEHTH BH3HAYAETHCS il UYMHHUK-3B SI3HICTH;
1t 6yIb-KOI KOMIIOHEHTH BU3HAYAETHCS ii piBEeHb
3HAUYMIOCTI.

Axmio KokHA KOMTIOHEHTa rpada, OTPUMAHOTO 3
[I0YAaTKOBOTO BUJQJIEHHS JIOKAJIi3yl040i KOMIIOHEH-
THU, MICTUTH aKTABHE [[KEPeJIo, TO BBAKATUMEMO, 110
TaKa KOMIIOHEeHTa (haKToOP-3B’sI3Ha.

Ao BujaseHHS JIOKATi3yI04uoi KOMIIOHEHTH
MPUBOUTE 10 KOPEKTHOTO BUPIIIIEHHS, TO BBA)KATH-
MEeMO, 10 KOMITOHEHTA Ma€ MiHIMATbHUU PiBEHb 3HA-
YYIIOCTI, SIKIIO PillleHHSI TPAHUYHE, TO KOMIIOHEHTA
Ma€ MPOMIKHUN piBeHb 3HAUYIIOCTI, a SKIIO PillleH-
HS TPUBiaJbHE, TO KOMIIOHEHTa MAa€ MaKCUMAJIbHUN
PiBeHb 3HAUYIIIOCTI.

Kpim 1poro, anamniz HacHiiKiB BifICIKAHHS JIO-
KaJli3y1040i KOMITOHEHTH Ma€ BPaxOBYBaTH HACIIIKN
1IbOTO Bi/ICIKAHHS HAa CyMi>KHI KOMIIOHEHTH 1 32 10110~
MOI0I0 UX JaHUX MiHiMizyBaTu Gesiu pebep rpada,
1[0 BUAAISIOTHCS (TOOTO MiHIMI3yBaTH KilbKiCTh 3a-
CYBOK, TIT0 TIEPEKPUBAIOTHCS ).

TakuM YMHOM, TEOPETHYHO JOCTiPKeHa TIPpobIeMa
TOIOJIOTIYHOI JIOKaJIi3allil aBapiiiHOI JIJSTHKY, TKa €
IyTOI0 HEOPiEHTOBAaHOTO Tpada, IO OMUCYE CXEMY
3’€/lHaHb CUCTEMU T10/1ayi 1 po3mnoziny Boau. [loBeze-
Ha MOKJIUBICTD, €AUHICTD 1 KIHI[EBICTDH TOIIOJIOTIYHUX
TIepeTBOPEHb, 110 CIPUSIIOTH JIOKaJi3allii aBapiiiHOl
ninsgaky Mepeski. [Tokazana MoxkauBicTh MogUdiKa-
1ii a7ropuT™My “IONIyKY B IMGUHY” /U151 HOALTY HOTO
Ha 6e3J1id JIOKaIi3yI0unX KOMIIOHEHT.

[loBenieno, 1mo Takwii momisa Ayr rpada mepexi
Ha 6es3J1i4 JIOKaTi3yIUnX KOMIIOHEHT € €IUHUM, IO
BU3HAYEHO SK MiCIIePO3TalllyBaHHS 3allipHOI apMa-
Typu Ha Mepexi. OxapakTepu30BaHUl TEOPETUIHUNA
Ta aJITOPUTMIYHII iHCTpyMeHTapiil mpobieMu TOIIo-
JIOTIYHOI JIOKaJTi3arlii aBapitHol JingHku (aBapiiiHOi
30HM).
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Paccmampusaromes meopemuueckue 0cHOGbL NPOGLEMbL ABAPUIHO20 YNPAGLEHUSL NO-
moxopacnpedenenuem cucmem nodauu u pacnpeoenenus: 6oovt (CIIPB). Ilokasano, umo
pasmewenie 3anopHoti apmamypuvl 8 6000pacnpedeumenbHoU cemu 00HO3HAUHO onpede-
asem pasbuenue zpada cemu Ha 08a NOOMHONCECMEA — NOOMHONCECTNEO JOKANUIYIOUUX
KOMIOHEHM U NOOMHONICECMBO 3AMBIKAIOUSUX KOMNOHEHTN.

Teopemuuecku 0oxasano, wmo pasmeuwenie 3anoPHol apmMamypol Ha cemu 00HO3HAY -
HO onpedensiem cmpyKmypy zunepepagpa, no Komopomy nposooUmcs MOHUMOPUH2 8bl60-
DA ONMUMATBHOT CIMPATIEZUU ABAPULIHOZ0 ONEPATNUBHOZ0 YNPABLEHUS PEACUMAMU PAGO-
muot CIIPB.

In the article the theoretical bases of problem of emergency management of water
distribution the system of water feeding and distributor (SWED). It is shown, that placing
of constipation armature in a water-distributor network simply determines breaking up of
count of network of localizing a component and of locking a component.

In work it is proved in a theory, that placing of constipation armature on a network
simply determines the structure of gipergraf which monitoring of choice of optimum
strategy of emergency operative management by the modes of the SWFD operations is
produced on.
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