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AnHoTtauus. Ifens. Ilpennaraercs ompenenaTh TI'MAPABIMYECKHE IapaMeTpbl BOJSIHBIX CHCTEM OTOIUIEHHS B IIpoliecce
9KCIUTyaTally ITyTeM MACHTU(UKAIMY THAPAaBINYEeCKHX Lereld. MaTeMarideckast MOJIeNb THIPABINIECKOHN IIENH SIBIICTCS MOJICIBIO C
COCpeIOTOYEHHBIMU TapamerpaMy. OCHOBHBIMU IapaMeTpaMH MaTeMaTUYecKOM MOJIENH SIBJIIFOTCS: pacXonbl MO ydacTKaM LeMH,
pacxo/ipl B y3/1ax LENHU, aBJICHUE B y3/1aX LMK U Pa3HOCTb JABJIECHUS 110 y4acTKaM LIeNH, THAPABIMYECKUE CONPOTUBIICHUS Y4aCTKOB
neny. Mnenruduxanys napaMeTpoB THAPABINIECKOH [EMH OCYIIECTBIETCS METOJIOM «MaTeMaTHIECKOTO pacxojomepay». Memoouka.
B ocHOBe MeTOa TEKUT U3MEPEHHE PACXOAO0B M0 yJacTKaM THIPABIMIECKON U COMOCTABICHHE BBIYUCICHHBIX H IKCIIEPUMEHTAIBHBIX
3Ha4YEHMH. OKCIIEpHMEHTANbHBIC 3HAYEHMSI PAcXOJO0B BOIBI IO yJacTKaM LEMH OMPEIENSIOTCS C TOMOINBIO MeToga MeTok. JIst
M3MEPEHHsl CKOPOCTH BOJBI B Ty0ax IpeiaraeTcsi HCIoIb30BaTh TEIIOBbIe MeTKH. OIHAKO HEBO3MOXHO W3MEPHTh PACXOABI BOIBI HA
BCEX Y4YacTKax THIpaBIMUecKOi mermu. Tak 4To 3agava MICHTU(UKAIMM THIPABINYECKHX IapaMeTPOB IIEMH SIBISETCS HEKOPPEKTHO
nocTaBiIeHHOM. sl ee pemeHus TpeOyeTcs NCIIoNB30BaTh JIOMOIHUTENbHBIA KpuTepui (crabumsatop). Pesynsmamet. JIBa xputepus
NIPEVIOKEHO KCIIOIb30BaTh Ul MICHTU(GUKAIMN THAPABIMYECKOH IEIH CHUCTEMBbI OTOIUICHHS B YCIOBHSX SKCILTyaTanwd. [lepBbrit
KPUTEPUIl — 3TO PACXOXKICHUE MEXIY M3MEPCHHBIMHM U BBIYMCICHHBIMU PacXofaMM IO y4dacTKaM ceTH. BTopoil kpurepuii — 310
CpEeHEKBaAPAaTUIHOE OTKIOHEHNWE BBIYHCICHHBIX THAPABIMYECKHX CONPOTHBICHHH OT WX MPEIBAPUTENHHO H3BECTHBIX 3HAYCHUM.
3amaua mapaMeTpuuecKod HACHTH(HKAINK CBOAMTCS K 3ajade MaTeMaTHYecKOro MPOrpaMMHpPOBAHHUS. ANTOPHTM 3BOTIOIMOHHOTO
TIOHCKA PEIIeHNi MCIONB3YeTCs U PEHICHUs 3a/[adi MACHTH(UKAINK C JBYMS KpHTepHsMH. Bropol kpurepmii moeHTH(UKAIMI
npeoOpa3yeTcsi B OTpaHHYCHHE B BHAE HepaBeHCTBA. Hayunas Hnoeu3na. AITOPUTM SBOJIIONMOHHOTO TIOWMCKA NPUMEHSETCS JUISL
peleHus 3a1aul MASHTH(UKAIME C IBYMsT KpUTeprsiMu. OpUTrHHAIBHBIH aITOPUTM PacCMaTPUBAETCS KaK allTOPUTM TTOHCKa PelleHHs
no OMHAapHOMY OTHOIICHHIO BbIOOpa. He TpeOyercs ycinoBHe BBITYKIOCTH OTHOIIGHHS BbIOOpa. IIpakmuuecKkas 3HAYUMOCHb.
PaccmarpuBaeTcss HECKONBKO INapa/UIeNbHBIX BETBEH 3BOJIOLIMOHHOrO moucka. Ha ocHOBaHMM OTOOpaHHBIX JIYYIIHMX pEIIeHUH
MPEeABIAYLIETO Il1ara HUTepaldy HaxXOIATCs IMapaMeTphl CiIydaifHOro IOMCKa Ui IOCJIEYIOIlero Imara urepanuu. lmeercs
JIOKa3aTeIbCTBO CXOMMMOCTH IIPOIIECCa 9SBONIONMOHHOTO IIOMCKA K HCKOMOMY HamOoiee TpeANOYTUTENIFHOMY pEIIeHHIO C
BEPOSITHOCTBIO 1 (mouTH HaBepHOe). VneHTHduKanus ruapaBIndeckuX IMapaMeTpoB BOASHON CHCTEMBI OTOIUICHUS PacCMaTPHUBACTCS
KakK CTaJHs YIPaBICHHUS IPOSKTOM..

Knrouesvie cnosa: upeHTH(UKANNS TUAPABINUECKON IIEMH, TEIUIOBas METKa, BOASHAS CHCTEMa OTOIUICHHS, PAacXojd BOIBL,
9BOJIIOLIMOHHBIN aJrOPUTM, YIIPaBJICHHUE POSKTaAaMH
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Anorauisi. Mema. TIporoHyeTbCs BU3HAYATH TiAPaBIiYHI MapaMeTpH BOJISHHUX CHUCTEM ONAJCHHS MPU EKCIUTyaTalil HUIIXOM
ineHTHdiKanil rigpaBIiYHUX Mepex. MaTemMaTHuHa MOJEb TiJPaBIiYHOI Mepexi Iie MOJETb 3 30CepeKEHHMH MapamMeTpaMu.
[Mapamerpu MaTeMaTHYHOT MOZEII 1ie: BUTPATH BOJIY MO IUISTHKAM MEPEXi, BATPATH BOJAM B By3JlaX MEPEXi, THCK B By3JIaX MEpexi Ta
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BTpaTa TUCKY 110 IUISTHKAM, TiIpaBiiuHi OMOpH 1o AisiHKaM Mepeki. [nentudikaltis napamerpiB rigpaBiaiyHol Mepeski 3AiHCHIEThCS
3a JIONIOMOTOI0 METOAY «MaTeMaTH4YHOrO BUTpaTOMipy». Memoouxa. 3riTHO METOXy BHMIPIOIOTBCS BHUTPATH MO AUISTHKAM
TiIpaBIivyHOI MepeXi Ta 3iCTaBIAIOThCA OOUMCIICHI Ta eKCIEPHUMEHTaNbHI 3HaYeHHs. ExcriepruMeHTanbHi 3HAYeHHS! BUTPAT BOAU IO
JIUITHKaM 3HAXOJSITHCS METOIOM MITOK. JII1 BUMIpY IIBHIKOCTI BOIY B TpyOax IPOIOHYETHCS BHKOPHCTOBYBAaTH TEIUIOBI MITKH.
Ane HEMOXJIMBO BHMIPSATH BHUTpaTH BOAW IO yCIM AUISHKaM TifgpaBiaigyHol Mepexi. TakuM dYmHOM 3ajada imeHTHQixarii
TiIpaBIiYHAX HapaMeTpiB CTa€ HEKOPEKTHO ITOCTaBIEHOIO. [l BUPIMICHHS HEOOXiTHO BHKOPUCTOBYBATH JOJATKOBHH KpHTEpii
(crabimizarop). Pesynsmamu. JIBa Kputepii 3alpoOIIOHOBAHO BUKOPHUCTOBYBATH Ul iMeHTH(IKaNii TifpaBIidHOI Mepexi CHCTEMH
OmaJeHHs Y yMoBax ekciutyaraiii. [lepmmit kputepiit — 1ie po301KHICTh MiXK BUMIPSHUMHU Ta OOYHCICHUMH BUTPATaMH 110 IUISTHKAM
Mepexi. JIpyruit kpurepiit — e cepegHbOKBAAPATUYHE BIIXUICHHS OOYMCICHUX T1IpaBIiYHUX OMOPIB BiA iX MOMEPEAHIX 3HAUEHb.
3amaua nmapaMeTpu4HOi iAeHTH(iIKail TPUBOAUTECS 0 33/1a4i MATEMAaTHYHOTO IPOTPaMyBaHHA. AJTOPUTM €BOJIOLIHHOTO MOLTYKY
pillieHp BHUKOPHCTOBYEThCS Ul pilleHHS 3afadi igeHTUdikaii 3 aBoMa kpurepismu. Jpyruil xpurepiii izeHTH}iKamil
MIEPETBOPIOETHCS 10 0OMeKeHHs y hopMi HepiBHOCTI. Haykoea noeu3na. AITOPUTM EBOJIOIHHOTO MONIYKY BHKOPHCTOBYETHCS IJIS
BUpIIICHHS 3a1adi igeHTH¢ikanii 3 ABoMa KpuTepisMu. OpHTiHAIBHUH adrOPUTM PO3IILINAETHCS SK ANTOPUTM IOIIYKY PillleHHS
3rifHo OiHapHOTO BimHOMIEHHS BHOOpPY. He BHMaraerbcst ymMoBa OIYKJIOCTI BifHOIIEHHS BHOOpY. IIpakmuuna 3nauumicme.
Po3rnsmaetses AekiibKa napaienbHUX TUIOK eBOIIoNiHOTo nomryky. Ha mifncraBi BiniOpaHuX Kpamyx pilieHb MONepeIHbOr0 KPOKY
iTepamii 3HAXOAATHCS IapaMeTpH BHIIAJKOBOTO IMOIIYKYy HACTYIHOTO KpOKy irepamii. MaeTbest noka3 30DKHOCTI mporecy
€BOJIIOIIIMHOTO TOUIYKYy 00 LIYKAaHOTO HaWOIbII IHEepPeBaXHOTO pillleHHA 3 BiporiaHicTio 1 (Maibke HameBHO). IneHTHbikaris
TiIpaBIIYHKUX MapaMeTPiB BOASHOI CHCTEMHU OMAJICHHS PO3TIIIAE€THCS K CTAisl YIIPABIIHHS IIPOEKTOM.

Knrouoei cnosa: inenTudikaris riipaBIiyHOi MEpexi, TEIIOBa MiTKa, BOJSIHA CHCTEMa OMAJCHHS, BUTpATa BOIM, €BOJIOIIHHUI
QITOPUTM, YIPABIiHHS HIPOCKTaMH
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Abstract. Purpose. It is proposed to determine hydraulic parameters of water heating systems during operation to use
identification of hydraulic circuit. The mathematical model of the hydraulic circuit is the model with concentrated parameters. The
mane parameters of the hydraulic circuit are: flow rates at circuit jets, flow rates at circuit edges of the graph, pressure at circuit jets
and difference pressure at circuit edges, hydraulic resistances of circuit edges. Identification of the hydraulic circuit is performed by
the method of “mathematical flowmeter”. Methodology. There are measuring of some parameters of the circuit in the base of the
method and comparison of calculated and experimental data. Experimental flow rates are determined by the mark method. Thermal
mark is proposed for velocity marking at water heating systems. It is impossible to measure flow velocity at all edges of the graph.
So problem identification of hydraulic circuit is not correctly formulated. It is necessary use additional criterion (stabilization) for the
solving of not correctly identification. Findings. Two criterions were proposed for parameter identification of the circuit. First
criterion is the difference between calculated and experimental flow rates. Second criterion is standard deviation from hydraulic
resistances to the previously known values. The problem of parameter identification of water heating systems transform to problem
of mathematical programming. The algorithm of evolutionary search is applied to solution the problem of identification with two
criterions. Second criterion is transformed to constraint in the form of inequality. Originality. The algorithm of evolutionary search is
applied to solution the identification problem with two criterions. The original algorithm deals with search of optimal solutions for
binary choice relation. The following assumptions are made for choice relation. The choice relation is relation of non-strict order.
The two functions enter the evolutionary algorithm, such as generation function and choice function Practical value. Generation
function is the special procedure deals with scalar parameters (continuous or discrete). Some parallel evolutionary processes are
fulfilled, which name the branches of evolution. After every step of iterate the parameters of the evolutionary search are calculated
for another iterate step. There is convergence proof with probability 1 (almost sure convergence) for non-convex binary choice
relations. ldentification of hydraulic resistances of water heating systems during exploitation is proposed as a stage of project
management.

Keywords: identification of hydraulic circuit, thermal mark, water heating system, flow meter, evolution algorithm, project
management
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BBeaenue

OKcIUTyaTanus TPYOOMPOBOJHBIX CHCTEM TpeOyeT
MPOBEJCHUSI TIOCTOSIHHON HWICHTU(HUKALMH OCHOBHBIX
napamMeTpoB  3THUX  CHCTEM /Ui  KayeCTBEHHOI'O
yIpaBieHUs THPABINICCKUMU peKUMaMK
TpyOONPOBOIHEIX CHCTeM. VMI3BecTeH oOmmMiA mMOAXOH K
uAeHTU(HUKALNHE ApaMETPOB TPYOOIIPOBOIHBIX CHUCTEM,
MOJYYUBIIUI HAa3BaHHE METO/a «MATEMATHYECKOTro
pacxomomepa» [6, 7, 9]. B ocHOBe 3TOro MeTO/a JICKUT
CO3/IaHUC HECKOJBKUAX THUIPABIUYCCKAX PEKUMOB U

peleHue N30BITOYHOM CUCTEMBI ypaBHEHHIA
CTallHOHAPHOTO pacmpezeneHus MOTOKOB.
IIpuMeHHTENBHO K  Ta30IpPOBOAHBIM  CETSIM  C
XapakTepHbBIM  JUII ~ HUX  HabDOpOM  W3MepseMBIX

napaMeTpoB 3aJava I/II[GHTI/I(I)I/IKEIL[I/II/I peurajachb paHee B

[2].
Heasn

Cratbs MOCBSIIEHA pelIeHuIo 3aJaun
UACHTU(HUKAINY THIPABINIECKUX MapaMeTpOB BOASHON
CHUCTEMBI OTOILUIEHHA B IPOLECCE OIKCILUTyaTallUH.
IIpeanonaraercss UCMOIB30BATh U3MEPEHHE PACXOIO0B 110
y4acTKaM CHCTEMBI C IIOMOIIBIO METOYHOIO METOJa.
Hanuuue mnorpemHocTedl HM3MEpEHUS IApaMETpPOB U
HEINOJIHOTa COCTaBa HU3MEPSAEMBIX PACXONOB  BOJBI
KOMITCHCUPYETCsI TIOCTAaHOBKOW 3a/lauu WACHTH(UKALNU
KaK HEKOPPEKTHO MOCTaBICHHOM.

MeTtoauka

Hdnst  TpyOONpOBOJHOW CHCTEMBI OTOIUICHUS B
Ipolecce 3KCIIyaTalluy 3aTPyJHUTENBHO HCIOIb30BAThH
Ha0Op M3MEPEHNH JTaBJICHUS B y3J1aX CETH HJIH Mepernabl
JIBJICHUS] MO Y4acTKaM CETH, 4YTO HPUEMIIEMO JUIs
ra3onpOBOJIHBIX CETEH.

JInst BOISIHOM CHCTEMBI OTOIUIEHHS NpeioxeHo [3]
MMPpOBOAUTE B KAa4Y€CTBE MU3MEPIACMBIX IapaMEeTpoOB —
pacxoJbl MO y4yaCTKaM CE€TH, HJId 4Y€ro IMpUBJICKATCIIbLHO
NPUMEHATh METOYHBI MeTo [5] ¢ wucmomb3oBaHHEM
TCIIJIOBBIX MCTOK.

IIpu omnpeneneHuu pacxonoB TEIUIOHOCUTENS IO
ydJacTKaM THIPABINYECKONH HENMH HEeoOXOIMMO pelaTh

3ajauy  YCTaHOBHMBIIETOCS MOTOKOPACTIPEIEIICHHUSL.
KOTOPYIO ChopMyIupyeM B CIEAYIOIIEM BUJIE:
A-Y +Q=0 1)
Y + ATP=0 )
yi=h, =, -(v;) i=1,n 3)
rae: A = {aj;} — matpuna coequnenuii cetu, i=1,n,
j=1,m-1;

V = {v;} — BekTOp pacxo0B Mo yyactkam, i=1,n;

Y = {yi} — Bektop pasHOCTell MNOTEHLHAJOB
(maBieHwus1) Ha -M y4acTke ceTH, i=1,n;

Q = {0} BekTOp Y31MOBBIX pacxonoB. j = 1,m;

ISSN 2415-7031

W3BECTHAs HEJIWHCHHAS

o -(v;) - GyHKIHS,
3aBUCAINAs OT BUJA TPAHCIOPTUPYEMOM CpeIbl U OT
PEKUMOB TEYEHHS, B YUCIO €€ apryMEHTOB KpOMe
pacxozia MO y4acTKy V; BXOIAT TaKue MapameTpbl, Kak
BHYTPEHHHU IuaMerp ydactka tpydonposoaa dj, mimuHa
yuactka |, B ofbmem ciydae, 3aBucAImas OT
KOH(HUrypamun y4acTka U OT HAJIUYHMS HA HEM MECTHBIX
CONPOTHUBJICHUH;

A" -~ rpaHcnonmpoBaHHas
COCIUHCHUM;

h; — moTepst naBieHKe 3a CYET TPEHUS HA I-M yJacTKe
ceru;

P = {pi} - naBnenue B i-M y31e ceTu.

Tpebyercst OIpeNeuTh BEKTOPBI

IoJIHAA MarTpuna

V u Y mnpu
u3BeCTHOM BekTope Q M QyHkuMax ;. Kak m3BecTHO

[1,7] aTa 3amaya uMeeT EIMHCTBEHHOE pEIICHHE. DTO

CBOICTBO MO>KHO HCII0Ib30BAaTh TS Goiee
panuOHaIbHOU OopraHu3aluu nH(pOpPMaLIMOHHOTO
oOecrieueHus.

ToYHOCTH pemeHHus 3aJad4d IMOTOKOpaclpeleNeHus
3aBUCHT OT TOYHOCTH WACHTH(QHUKALUK I1apaMeTpoB

THPABIMYCCKON ey U QyHKIHH ;.

I[J'Iﬂ IOBBIMICHUA TOYHOCTH I/II[GHTI/I(l)I/IKaL[I/II/I ¢i

npesaraeTcs crenuanbHo
HICHTU(DHUKAIIMY TTAPpaMETPOB.
OnuimieM MOpoIeaypy HIACHTUGUKAIMH W 3a1ady
neHTU(HUKALUH TAPAMETPOB TUAPABIMYECKO [eTIH.
B cucreme ororieHus 3aHUST CO3[AETCS HECKOJIBKO

pemiathb 3a1auy

HE3aBUCHMBIX  THAPABIMYECKUX  PEXMMOB  0OOMNM
YHCIOM PpEeXUMOB R, aius Kakaoro W3 KOTOPBIX
U3MEPSAIOTCA  pacXoAbl IO  OTACIHbHBIM  y4acTKaM
TUPABINYECKON LETIH.
V={Vi1, Vi Vi } (4)
TpeOyercs HallTH BeKTOp S  THIPABINYECKHX
COIIPOTHUBJICHUI:
S={s,....5,} (5)
Koropslit obecrieunT MUHIMHU3AINIO KPUTEPHS:
z R
E:z |Vuir _Vir | (6)
i=1 r=l
rae: Vi — pacxo[ IO i-My y4acTKy T'HAPaBINYECKOU
Lenu, BBIYHCIIEHHBIN KaK  pelleHue  3aJadu
MOTOKOPACIIPEAENIEHUS:
A-V, +Q=0 @)
T p—
Y,+A -P=0 (8)
2 .
V=S, - Vi r=1..R i=l..n 9

Juiss m3beraHus HEKOPPEKTHOCTH PEIICHHS 3aJadu
MOTOKOpACIIpeIeNICHUs 1IeJIecO00pa3HO, KPOME KPUTEPHUS
(6) BBECTH JONOTHHUTENBHBIA KpUTEPUH (CTaOMIH3ATOD)
B BUJIC:
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i=12,..n (10)

Q=) (S, -S,)°

rae: Sy — HEKOTOphIE W3BECTHBIC 3HAYCHUS
TUAPABIMYECKUX  CONPOTHUBIEHUN  ywyacTkoB. Ha
HadaIbHOM 3Talle OHH ONPEJEIIAIOTCS PacieTHBIM IIyTeM
1o popMysIaM TUAPABIHUKH.

Korma tpeOyercss HalTH BEKTOp THAPABINIECKUX
CONpOTUBIICHUH S, o0ecreunBarOUIMi MUHUMH3ALUIO
kputepust (10) Q—min, mpu ycrnoBHH, YTO BTOPOH
KpuTepHii — (6) HE MPEBBIIACT JOITYCTUMOTO 3HAUCHHUSI:

E<o (11)

rae: O - mapaMeTp, 3aBHCSIIUE OT TOYHOCTH
U3MEPEHUs pacXo0B Vir.

3ajaun  MIACHTH(UKALMK pPEHIAITCS MNpPU  BBOJE
CHCTEMBI B 3KCIUTyaTallIo, a TAaKXkKe MPU HePUOTUUECKUX
MOBEpKaxX, HalagkaXx W  MOJEPHHU3AaLUH  CHUCTEMBbI
OTOIUICHHUS.

Jnst onepaTWBHBIX pacdeToB IPEAIONIATacTcsl He
pemate KaXAblid pa3 3afady IOTOKOPACIpENeNcHHs, a
MOJIb30BaThCs Tabnauuel pemennii. Tak Kak A7 JaHHOTO
3HAUEHMs1 OOLIEr0 pacxoja TEIUIOHOCHUTENs Ha 3JaHue
OJIHO3HAYHO OMPEIEIAIOTCS PacXo/ sl IO BCEM ydyacTKaM
THIPABIMYECKON LIETIH CHUCTEMBI OTOIUICHHMS, TO, PEIIUB
3aa4y MOTOKOpACIpeeIeHUs IPU Pa3IMYHBIX pacxoaax
u HAMEIOLIUXCSI ((puxcupoBaHHBIX) 3HAYEHUAX
THIPABIMYECKUX CONPOTHUBIICHUSX Y4YacTKOB, MOIY4YHM
Ha0OpBI pelIeHNH 3amadun moToKopachpeneneHus. Ecmu
BBIUHMCIICHUS  TNPOBENCHBI C  HEOONBIIMM  IIaromMm
N3MEHEHMs1 OOINero pacxoja Ha 3JaHHe, TO IOIYyYHM
TabnuIly pemeHud, oOecTeYnBaoNIyI0 J/0CTaTOYHYIO
TOYHOCTB NP UHTEPIOJISIIHH.

Takoll MeTon ompaBHaH C BBIYMCIUTEIBHON TOYKH
3penusa. Hampumep, ecnm pacxon BapbupoBaTh 1mo 1

HIPOLIEHTY, TO HOJIyYUM 100 BAPUAHTOB
MTOTOKOPACIIpeIeICHHS.
Pa3paborano mporpammHOe  oOecrmieueHue IS

pemeHus 3a1a4 WICHTU(UKAIUH. AJTOPUTM PpEIICHHS
OCHOBAH Ha KCIOJH30BAHUU JBOJIIOIHOHHOTO aJIrOPUTMA
caMoOpraHu3aly cirydaifHoro moucka [4, 8] Hambomnee
MPEIIOYTUTEITFHBIX PEIICHHN:
X, =S(G(X, ) k=123... (12)

rae: Xg - MHOXKECTBO HauOoJiee MPeIOYTHTEIILHBIX
pelllecHWid 1O OTHONICHHWIO BhIOOpa RS k-ro mmara

UTEpALnH;
X1 - Toxe 1yst (k-1)-ro mrara ureparuu;
G(X) - (GyHKIES TeHepanWW, IOPOXKICHHAS

OTHOIIICHHEM TeHepaiuu Rg ;
S(X) - byukius BEIOOPa, HOPOKIAEHHAS OTHOIIEHHEM

BbIOOpa RS.
Bribop Hambosnee NpeANOYTUTENBHBIX —PpEIICHUH
OCYLIECTBJISICTCS. ~ IIyTEM  CPaBHEHHS  BO3MOXHBIX

pemenuii no xputepusam uaeHtudukammu (10) u (11).
Hnst nByx kpurepueB Buaa (10) u (11) oTHOmEHHUe
BBIOOpA MIMEET BUI:
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xR,z = E(x) < 5.."and".E(z) > &.."or"

E(x) > &.."and". E(z) > 5.."and". E(x) < E(z).."or"
E(0) <."and". E(2) £5."and". Q) <2) 15,

[TokazaHo, 4TO pelmIeHHE YKa3aHHOW  3ajJadu
MaTeMaTHYeCKOro IMPOrpaMMHPOBAHHS C  IOMOILBIO
aNTOpUTMa 3BOJIFOIMOHHOTO TIoncka (12) obecmeumBaer
CXOMMOCTH pPeIIeHnH K RS — ONTHMaIbHOMY PEUICHHIO
C BEpOATHOCTS 1.

PesyabTarsl

JBa KpuTepus NPEANoKEHO HCHONb30BaTh Ul
WICHTU(OUKAINA  THAPABIMYECKOH  IENMM  CHCTEMBI
OTOIUIEHMSI B YCJIOBUSX AKCILTyatauuu. I1epBblil kpurepuit
— 3TO  pPaCXOXKAEGHHE MEXAY M3MEPEHHBIMH U
BBIYMCIIEHHBIMHM pPacXoJlaMy IO y4acTKaM ceTH. Bropoit
KPUTEpUl — 93TO CpeJHEKBAApPaTUYHOE OTKIOHECHHUE
BBIYHMCIIEHHBIX THAPABIMYECKUX CONPOTUBICHHH OT HX
NpeABapUTEeIbHO  M3BECTHBIX  3Ha4YeHW.  3amauda
MapaMeTpUIeCKOd HACHTU(PHKAIMK CBOIUTCS K 3amade
MaTeMaTU4ECKOro MIPOrpaMMHPOBaHHS. Anroput™m
SBOJIIOLIMOHHOTO TOMCKAa PELICHUIl HCHONB3yeTCsl s
pelIeHns 3a1aui MACHTH(GUKAMN C ABYMSI KPUTEPHSIMHU.
Bropoii kputepuii mpeHTHPHKAIUK Tpeodpasyercs B
OrpaHMYEHUE B BUJIE HEPABEHCTBA.

Hayqﬂaﬂ HOBHU3HA U IIPAKTHYIECCKASL
3HAYUMOCTb

AJTOPUTM IBOJIOLIMOHHOTO MOWCKA MPUMEHSETCS IS
peleHns 3a1a4d UACHTH(UKAIMN C IBYMS KPUTEPHSIMU.
OpurMHambHBIM ~ QJTOPUTM  paccMaTpuBaeTcs  Kak
ITOPUTM TOKCKAa PEHICHHS 10 OWHAPHOMY OTHOIICHHIO
BeIOOpa. He TpeOyercst ycioBre BBIMTYKJIOCTH OTHOIICHHS
BeIOOpa. PaccmarpmBaeTcsi HECKOJBKO MapailIenbHBIX
BEeTBE  DBONIONMOHHOro moucka. Ha ocHoBaHum
OTOOpaHHBIX JIYYIIMX pEMICHWH TpeplIyInero mara
UTEpaluy HaXOJATCS MapaMeTphl CIy4ailHOro MOKCKa s
HOCIIELYIOLLETO mara UTEpaLyH. Nwmeercs
JIOKa3aTelbCTBO CXOAMMOCTU IIPOLECCA HBOJIOLMOHHOIO
MOMCKa K HCKOMOMY Haubosiee MNpearnodYTHTEIEHOMY
PEIIEHUI0 C BEPOATHOCTHIO 1 (TOUTH HaBEpHOE).
Wnentudukanus rIpaBIMdecKUX MapaMeTpOB BOJSTHON
CUCTEMBbl OTOIUIEHHS PpAacCMAaTpPUBACTCSl Kak CTagus
YIpaBIEHUS IPOEKTOM..

BruiBoABI
Pazpabotanbl MIPUHUUIIHAIBHBIE pelieHus H
ATOPUTMUYECKOE O0ECIeYeHUEe I  OCYIICCTBICHUS
WICHTH(UKAIIMKA  BOASHOW CHCTEMBI OTOIUICHUS B
YCIIOBHSIX JKCIUTyaTallny. Wnentudukanus
THIPABIUYECKUX  TMMapaMeTpPOB  BOMSHOM  CHUCTEMBI

OTOIUICHUA PacCMaTPUBACTCA KaK o0s3aTenbpHas craagus
YIipaBJICHUA HHBECTUIIMOHHBIM ITPOCKTOM.
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