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OHTUMIBALIS @ YHKIIOHYBAHHS PO3OCEPE/UKEHUX IZKEPEJI
EHEPI'II B JIOKAJIbHUX EJIEKTPUUYHUX CUCTEMAX

Po3pobneHo mMaremMaTuyHy MOAENb ONTHMAJIBHOTO pPO3MOAINY AaKTHBHOTO Ta PEaKTHBHOTO
HABAHTA)KEHHS €JIEKTPUYHUX MEPEX MIK BiTHOBIIIOBAJBHUMU JKepesnaMu elekTpoeneprii. OTpuMaHo
MeTron (opMyBaHHS NEPCHEKTHBHOIO IUIAHY PO3BUTKY €JNEKTPUYHUX MEPEeX 3 IOETalHUM
BU3HAUEHHSIM ONTHMAJbHUX MICLb IPUENAHAHHS  BIJHOBJIIOBAHUX JDKEPEN  €JEeKTPOeHeprii.
3arponoHOBAaHO BUKOPUCTAHHS y3arajbHEHUX IMOKAa3HHUKIB €(pEeKTHMBHOCTI NMPOEKTHUX PIIIEHb CXEMH
Buaaui enekrpoeneprii PJIE y JIEC.

KirouoBi cjoBa: po3moaiieHl Kepesia eNeKTPOCHeprii, JIOKaJIbHI eJEeKTPUYHI CHUCTEMH,
KOe(]iLi€HT Yy TIIMBOCTI BTPAT MOTY KHOCTI.

Beryn. HepocmimkeHiCTh TUTaHb TMPOEKTYBAHHA Ta EKCIUTyaTallli pPO3MOUICHUX
mxepen enektpuunoi eHeprii (PJIE) B cyuacHux ymoBax, iX BIUTUBY Ha PEXUMH POOOTH
ENEKTPUYHUX MEPEXK, HEY3TO/UKEHICTh HOMIHAJIBHHUX TTapaMeTPiB OCHOBHOTO 00JIaHAHHS 3
noTpedaMu TakuX JDKEPENI, BIJICYTHICTh THUITOBHX PIMIEHb CTOCOBHO 3aCO0IB 3aXHCTY Ta
aBTOMaTH3aIlli TMpPOIECY BUPOOHHWIITBA €JICKTPOCHEPrii HE J03BOJIIE TMpUAMATH
0OrpyHTOBaH1 MPOEKTHI PIIIEHHS M1]T Yac iX po30yI0BH, KPIM TOTO HE A03BOJISIE €(HEKTUBHO
iX ekcrryaryBatu. ToMmy, aKTyaJlbHAM € PO3BHUTOK METOAMUYHOTO, 1H(GOPMAINHHOTO 1
TEXHIYHOTO 3a0e3nmeueHHs iX ekciulyaTaimii. BaximBuM B 1[bOMY HamnpsMKY €
KOMIUIEKCHICTh 1 METOMOJIOTIYHA €AHICTh B TPUHAHATTI PIIMICHb MO0 TMOKPAIICHHS
eKcrutyaTaniiaux xapaktepuctuk P JIE mpu po6oTi iX B €IEKTPUIHUX MEPEXKAX.

B imxkeHepHi TpakTUIll PI3HUX KpaiH PO3B A3YETbCA PAd 3a4ad  ONTHUMI3AIi
PO3MOJIIIBHUX €leKTpUuHuX Mepexk 3 PJE. IX MokHa NOMAMTH Ha Taki, IO
PO3B’SI3yIOTHCS HA €Tamax MPOCSKTYBaHHS Ta eKcruryararii. Taki 3amaui omrumizarii, siK
aBToHoMHa poOota PJIE, posramnyBaHHs KOMyTamlifHOrO oOnagHaHHS Ta (HOpMyBaHHS
KOMYHIKAIIHHOI MEPEK1 TICHO B3a€MOIIOB A3aHl Ta MPAKTUYHO HE MOXKYTh OyTH PO3B’A3aH1
B CydyacHMX ymoBax. ABToHOMHa poOorta PJIE, 3Bakatoum Ha yMOBHY-KEPOBAHICTh Ta
HECTAOITBHICTh ITUX JDKEPENT €Heprii, € (PaKTHUHO HE MOXKJIMBOKO 0O€3 PO3BUHEHOI
KOMYHIKaIlliHOi Mepexi. HasgBHICTh OCTaHHBOI [TO3BOJUTH OTPUMYBATH JIBOCTOPOHHIN
38’5130k MKk PJIE Ta cnokuBauamu e€neKkTpoeHeprii, BiAMOBIAHO 10 KoHmemi Smart Grid
[1], Ta perymoBaTd peXUMH €ICKTPOCIIOXHBAHHA MIATPUMYIOUYHM YMOBH aBTOHOMHOIL
poOoTH.

3a3BUyaii BKa3aHl 3a7adl PO3B SBYIOTHCSA IIISIXOM JEKOMITO3HWINI Ha 3amadi
onrrumizaiii ¢yskmionyBanssa P/IE Ta 3agaul ¢pyHKiIOHyBaHHS enekTpruuHuX Mepex (EM).
B 3aiexHOCTI BiJl MOCTABICHUX 33/1a4 KOXKHY 13 HUX PO3B’SI3YIOTh BUKOPUCTOBYIOUH OJIUH
13 KpWUTEPIiB ONTUMAIBHOCTI, TAKUX AK. MIHIMYM BTpaT €JEKTPOCHEeprii [2], fAKicTh
eJeKTpoeHeprii [3], HamiHICTh eleKTponocTayaHHs [4], MpOMyCKHA CIPOMOKHICTH [5],
MIBUJKICTh BIJIHOBJICHHS Hampyru [6], MakCUMyM BHIa4l TOTYKHOCTI [7], MakCUMyM
npulyTKy [8], MiHIMYyM 1HBECTHIII# [9] TOI110.
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Mera po6oTu. MeTor I0CDKEHb € po3po0Ka METO/IIB BU3HAYCHHS, ONTHMATEHUX
3a BTpaTaMH aKTUBHOI MTOTYHOCTI, MicIlb Ta cxeM nipueaHanns PJIE no JIEC.

AHami3 ICHYYHX Mojelieii onTuMi3zalmii po3ocepeKeHHX IKepes eHeprii.
Binomo nekimpka wMopaenedi ontumizamii  PJIE, Hanpumkian Taki, fAK:  MOJEIb
ONTHUMAJILHOTO PO3MOIIJICHOTO TEHEPYBAaHHA 3 METOK 3MEHIINCHHS 1HBECTHIIHHOL
Baptocti PJ/IE Ta 3MeHmIEHHS BTpaT MOTYXKHOCTI, MOJEIbh ONTHMAIBHOTO MICIIA
BcraHoBJIeHHs PJ[E 3 Meroro miapuimenHs HamiiiHocTi JIEC; Momens onTUMabHOIO
Micis BcraHoBJIeHHS PJIE 3 MeTOrO moKpaIeHHs SIKOCTI eJIeKTPUIHOI eHeprii [2-9].

3aranpHa BapTicTh PJIE ckinamaeThes He ymine 3 1HBECTUIlH Ha oOnaguanas P/IE ta
BUTpAT Ha iX OYyIIBHHMIITBO, a TAKOX 1 3 PEIITH 00 €MY 1HBECTHINH 3 BIACTPOUCHUMHU
BUTpaTaMu Ha OyMIBHHUIITBO B Mepexi. BimmosimHo, B pe3ysbTari 00’ €KTUBHA (DYHKITIS
iHBecTHiiHOI BapTocTi PJ/IE Mmarnme HaCTyHHHﬁ Burssifa [9]:

min /7, ... =min Z (1-B)-C;-Ppug» (1)

ne NPJIE — 3arampHa KUTBKICTH BY3IIB, B AKX MOke Oytu BctaHominene PJIE; B —
Koe(ImeAT BIAKIAACHOTO TuIaTexxy 1HBecThmiv y OymisamurBo PJIE; Cj — BapTicTh
obnagHaHHS Ta BapTICTh MOTO BCTAHOBJICHHS Yy BY3m ], rpH/KBT; PJPJ/IE — HOMIHATBHA
noTy>xHicTh PJIE, BcTanoBeHOr0 Y By311 J.

BararonapameTpuuHicTh MITR0BUX (QYHKINI y KOXKHIN 3 IUX MOJEICH, HAPUKIIA,
B TaKid, SIK MOJEh ONTHMAIBHOTO PO3MOIJIEHOTO TeHEPYBAHHS 3 METOK 3MEHITICHHS
iaBecTriiitHoi BapTocTi P/IE (1) 3Ha4HO yCKIaAHIOE TIOMTYK ONTHMAIBHOTO PIIEHHS.

Binomi metonm ontumizarii PJIE B JIEC Taki, Hanpukian, Sk METOI €BPUCTHYHOTO
nepedopy BapiaHTIB PIIMIEHb, METOJ KOMIUIEKCHOTO MAXOMY, SKHH TOEIHYE METOJ
nepebopy 3 BUKOPHCTAHHSAM HA0Opy MPABWIT, METOJ TiJ MEPEK, METOJ] TCHETHYHOTO
AJTOPUTMY; METOJI MyPAIIMHOTO aJrOPUTMY Ta 1HII. BCl Il MeTOau MaroTh 3arajibHHi
HEJOJIIK JIAIIE MICIIEBOTO 3aCTOCYBAHHS Ta HEBpaxyBaHHs uyTmBocTi BrummBy PJIE Ha
napametpu pexumy JIEC.

Baxnmueum B nocsrHeHHI edextuBHOTO BUKOpHcTaHHsA PJIE € mpaBunmbHMiE BUOID
MicId iX T €THAHHA B EJICKTPUUHIN Mepexi. OnTumizamis CcXeM MpHeTHAHHS
PO30CEPEIKEHUX JHKEPEN EJIEKTPOCHEPTii 10 ENeKTPHYHOI MeEpeki 31 CHIBMIPHOIO
CYKYTTHOIO TIOTY)XHICTIO HABAaHTAXXEHHS 1 TEHEPYBaHHSA TOBWHHA 3I1HCHIOBATHCS 3a
pe3ysbTataMu aHam3y uyTiauBocTi BIiuBy P/IE Ha mapamerpu pexxumy PEM.

Metoa BH3HAYEHHSI ONTHMAJBHOTO MIiCHsl NPHETHAHHS PO30CepPeTKeHHX
Jokepest eHeprii. /s po3p’szaHHs 3a3HaueHux mnpodsiem y [10, 11] oOrpyHToBaHo
MOJXKJTUBICTh PO3B’sI3aHHA 33734l BH3HAUYCHHS BIUIMBY OKPEMHX BY3JIIB TEHepalli Ha
BTpaTk B EM. 3HaueHHS MOBHOI MOTYXHOCTI Ha MOYATKY 1 B KIHIl KOXHOI BITKH CXEMHU
BU3HAUAeTHCs 3a hopmysoro [10, 11]:

S, =3U Ml 2)

ne U, — miaroHanbHa MaTPUIA HANPYT y By3Jax BKIOYaKOuu 1 6asucauit; My — matpuns

3’¢HaHb BITOK y By3Jax BKIOYaud i Oanmancyrouwmid; I — miaroHanbHa Marpuus

KOMITJIEKCHO-CIIPSKEHUX CTPYMIB y BITKax cxemMu (TyT 1 mam 3HaK

O3HauaeE, Mo
Matpuls a0 BEKTOP € KOMIUIEKCHO-cripsbkeHuM). Ctpym /; B i-H BITII MOXe OyTH
BH3HAUCHHM Uepe3 CTPYMH Y By3JIaxX 3a BUPA3OM
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[;=CJ, 3)
ne é,— — i~} BEKTOP-PAOK MATPHLI PO3MOALTY CTPYMIB Y By3iax J 10 BITKAX CXEMH.
TparcnoHOBaHMIA BEKTOP BTPAT MOTYXKHOCTI Y BITKaX CXEMHU:
AS,, =/3n,U, Ml
a60 3 BpaxyBaHHAM Toro, mo n,U = U,,
AS,, =3U ML, (4)
ne U,— TpaHCIIOHOBaHMI BEKTOP HAMPYr y By3JaX BKIIOUAIOYM i OA3MCHHMIL, n, -

TPAaHCIIOHOBAHWIN OJMHWYHWN BEKTOP CTOBTMEIb, SKHH Ma€ PO3MIPHICTh MO KUIBKOCTI
BY3JI1B Y CXEMI.
Brparu B i-ii BITII CX€MU BU3HAYAIOTHCS 5K

AS,; = ‘/g(UtMZi ), (5)
ne My, — 1-uii BEeKTOP-CTOBIEL(b MATPHIIl 1HIIUACHIIIH;
AS,, =3(UMg,)C,J . (6)
3 ypaxyBaHHSM TOT0, 1110
J= %U;S :
ASBi = (U:Mzi)CiU;[_IS- (7)
Ti = (UtMEi)CiU;I' )

Bekrop-psaok "i}cxnaz[aeTLcsI 3 KOe(IIEHTIB, SKI TOKa3ylOTh, Ky YacTKy B
CyMapHHUX BTpaTax B 1-H BITII CKJIaJa€ MPOTIKAHHS MOTYXKHOCTI IO HIM B1J KOXKHOTO
By3na [11].

Otxe

AS,=T-S, )
ze ASB— BEKTOP BTpPAT MOTY)KHOCTI y BiTkax cxemu; T — Mmarpuisd KoedillieHTiB
PO3MOILIy BTpaT NOTYXKHOCTI Yy BITKAaX 3acTymHOI cxemMu posmoauibHoi EM B
3aJICXKHOCTI B1J MOTY>KHOCTI y i By3/1aX CXEMHU.

3rigao [11] 3ayBaxkumo, MmO KoedilieHTH PO3MOAUTY BTpaT 3aliekaTh BIJ
mapaMeTpPiB 3aCTYIHOI CXEMHU, sIK1 32 IEBHUX JOMYIICHh MOKHA BBAYKATH MOCTIHHUMH, a
TaKOX BIJ 3HAUEHb HAMpyrd y By3nmax EM, skl BH3HAYalOTHCA HABAHTAKCHHIM 1
IrCHEPYBAaHHAM Yy BY3JaX CXEMH. [aKdM YHHOM HEINHIHHICTh 3aJIe)KHOCTI BTpaT
notyxHocTi B EM Bix mapameTpiB ii pexxumy BpaxoByeThCs. BusHaueHHs koedimieHTIB
marpuni T uepe3 MOTOUHI 3HAYEHHS BY3JIOBHX HANPYT MO CYTi O3HAUYAE JTIHEAPHU3ALIIO
PEXUMY EJICKTPUIHOI MEPEX1 TIPH 3a(i1KCOBAHUX MOTYKHOCTAX Y BY3JIax.

Jlns BusHaueHHs ontuMmanbHOro wmicr mpuenHanas PJIE B JIEC 3a kputepiem
MIHIMyMY BTPaT MOTYKHOCTI 3 BUKOPHCTaHHAM Marpuii T = HEOOXiJHO Ha MOYaTKOBOMY

etam chopMyBaTH TIEpETiK BY3IB 0, mo skux moxumse npueanands PJIE. 3 mepemiky
By3MB O, OOHWpaEcTbca TakWid, SKOMY BIAMOBIAA€ HAWMEHINE 3HAYCHHS BEKTOPA
KOe(IITIEHTIB BIUTMBY IMOTY>KHOCTEH BY3J1iB HAa BTPATH aKTHBHOI MOTyx)HOCTI y JIEC:

Ty =T'n, (10)
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7€ n, - OOUHUYHHUHA BEKTOpP CTOBMELb, SKUH Ma€ PO3MIPHICTh MO KUIBKOCTI BY3MIB Y

cXemi.

Beenenns HOBUX TMOTY)XHOCTEH Yy oOOpaHWiA By3071 3a0€3MEeUnTh, 3 TIEBHUM
JOTYIIIEHHSAM, MIHIMAJIbHAW TTPUPICT BTPAT MOTYKHOCTI.

Bekrop Ty Mae po3MIpHICTb 32 KIJIbKICTIO BY3/11B. Ko)keH HOro eneMeHT B1AMOoB1Iae

9acTIll BTPAT MOTYXHOCTI BiJ oTyx)HOCTI PJ[E, BiAMOBIAHO 0 HOMEPY CTOBIIIIS TaAHOTO
€JIEMEHTA.

JlokambHa €NEKTpUYHA CHCTeMa IIOCTIMHO 3HAXOAMTHCSA I JII€F0 30BHIMIHIX
30ypeHb BUKIUKAHUX IIEHTPOM >KHBJICHHS 1 BHYTPIIIHIX 30ypeHb, BUKITUKAHUX 3MIHOIO
pexumiB podotu PJIE. 3mian moxyTs Bunukaty B JIEC B ogHil a00 AEKITBKOX TOUKAX
omHouacHo. B 3amexxHocti Big iX cwim  (3HAUEHHS) HACTIAKH  MOXYTh
XapaKTePU3yBaTUCS KUTbKICHUMH 3MIHAMH TIAPAMETPIB PEKUMY B MEXKaX JTOMYCTHMHX
ix 3M1H 200 SKICHUMH 3MIHAMH PEXXHUMY, HAPHUKIIA, BTPATOIO CTIMKOCTI. 3a MICIAIIE0
1Ie IB1 Pi3H1 33141 1 pO3B’ A3YIOTHCSI BOHH P13HUME MeTomamu [12, 13].

Cxmamnicte yTpuMaHHs abo BBemeHHa pexmmy JIEC B momyctumy o6mactb
MOJIATAaE B TOMY, IO PEAKIlis MapaMeTpiB PeKMMY y PI3HHX ii By3/max 1 BITKax Ha
30ypeHHsI CYTTEBO BIAPIZHAETHCA. BIAMOBIAHO BWMAaraeTbcs pi3HA i OKPEMHX
PETYIOIOUMX ~ MPUCTPOiB  (HKepea  aKTUBHOI 1 PEaKTUBHOI  MOTYXKHOCTEH,
TpaHchOpMaTopiB 3 TMO3M0BKHBO-TIONEPESUHUM PETYJIOBAHHAM, JIHIMHAX PETYJISATOPIB
TOIIIO) HA MTApaMETPH PEKUMY eeMeHTIB 1 miacuctem JIEC.

ko AOMyCTUTH, MO KOS(DIMIEHATH PO3MOAUTY BTPAT MOTYXKHOCTI Y BITKaX €
HE3MIHHUMH, TO TIPH 3MiHI MOTYKHOCTI reHepoBaHoi PJIE BTpatn motysxHocTi B JIEC
TaKOX 3MIHATHCS:

SASIFC =Ty, 58P (11)
ne dSMHE = SggE —S’gﬁ% — BEKTOP-CTOBIICIh 3MIHH MOTYKHOCTEH y By3nax 3 PJ/IE npnu
nepexoi 3 k-ro pexxumMy A0 k+1-ro.

Sxmo 3MiHa TEHEPOBAHOI TMOTYXKHOCTI BiAOysack Timbku B omHomy PJIE —
Jj-My, TO mpupicT BTpar motyxHocTi B JIEC Big 3MiHE MOTYXKHOCTI B j-My BY3Jl Ha
8S fﬂE OyJe CKlaaTH:

SASTHC =Ty, 58P (12)
. SAST
Ty, = w5 (13)

T5; € xoedIlieHTOM Yy TIMBOCTI BTpAT MoTyxkHOCTI B JIEC 110 3MIHHM IIOTYXHOCTI B j-My

By3m PJIE. Ockineku matpuns Ty cknanaerbcs 3 enemeHTtiB BUAY Iy, TO BOHA €

MaTPHIICIO YYTIUBOCTI, KA BCTAHOBJIIOE 3B 530K M1 MPHPOCTOM BTPAT TMOTYKHOCTI Y
JIEC 1 3minamu notyxHoCTi y By3nax PJIE.

Ha npaxrumm B JIEC BuHMKaIOTH 3a1a41, Kojiv y By3nax 3 PJIE 3MiHIOIOTBCS TUTEKH
akTBHa a00 PEAKTUBHA TMOTYXXHOCTI. SIKIMO y BY3/l 3MIHIOETHCSA TUIBKH aKTHBHA

MOTYXHICTb (SQfﬂE =0, SPJBﬂE #0), TO

. SAPEC  SAQTEC
TZJ‘ = 2; 7t % E (14)
8})}_,5 SPJ’E .
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Hapnaku, sKio y BY3I 3MIHIOETHCA TUTBKHA PEAKTHBHA TOTYXXHICTH (BMHUKAETHCS

ab0 BUMHMKAETBCS JDKEPEJIO PEAKTUBHOI OTYKHOCTI, SQfEE =0, nggﬂE =0), T0
; SAQC  sAP™C
.= —] .
) SQ;?,ZYE SQ;?Z?E

Brparn aktuBHOi motyxHOCTI B JIEC Tipn 3MiHI pekuMy y By3jaX BH3HAYAIOTHCS

(15)

AK
SAPC =Ty SR SARYTC =TE8QM, (16)

e SPPY i 8QP™ _ pekrop-croBmui 3MiH BiAMOBIAHO AKTHBHOI i pPEAKTHBHOI
notyxxHocteit PJIE y By3znax JIEC.
Ockinbku  3amponoHoBaHi nokasHuku Ts, TS € OararomipHumu, TO 0€3

JOTATKOBUX yYMOB HE JAIOTh MOXIJIMBOCTI OJHO3HAYHOTO OIIHIOBAHHS €(EKTHBHOCTI
MIPOSKTHUX PIIICHb.
Y BianoBigHOCTI 3 (13uyHuUM 3MicToM BekTopu Ts, TS MOXKHA pO3MILAaTH SK

¢dbyskuionaneHl MetpuuHi MHOxkMHA {Ts}, {Ts}, fAKI 3a10BOJBHAIOTH aKcloMaMm

meTpuuHoro mpocropy [14]. Koxxkna MHOXMHA € HAOOpPOM KOOPJHMHAT AN-BUMIPHOTO
BEKTOpa CyMapHHX BTpaT TOTYXKHOCTI y ©Oa3uci By3a0BUX moTyxkHOcTed EM, ki
BU3HAUCHI JUTS BIAIMOBITHOTO BapiaHTy PO3BHTKY. TakWM YWHOM, JOBXXHHU BEKTOPIB
BTpat dP’, dP"y BignosigHOCTI 3 [14] MOXyTh OyTH BU3HAUCHI 32 BUPA3aMHU:

n
213
j=1

Takum ywHOM, MOBXWHU BEKTOPIB dP’, dP'" maioTh (GI3WyHUN 3MICT MOIYJIIB
BITHOCHHUX CKJIaJ0BHMX BTpar AP BiJ mepeTikaHb akKTHBHOI Ta PEAKTUBHOI MOTYKHOCTEH
1 MOXKYyTh OyTH BUKOPHCTaHI SIK AKICHAW 1HIUKATOP BIUTMBY IMapaMeTPIB OKPEMOTO By3Jia
Ha PIBEHb ONTUMAIBHOCTI PEXXKUMY €JIEKTPUIHOI MEPEXKI B IIJIOMY.

AJTOpPUTM ONTHMI3AIli MICIh PO3TATyBaHHS PO30CEPEHKEHUX JDKEPENT €HEpTii B
JOKAJIbHUX  CJCKTPUYHUX CHUCTeMaX. JSIKIo BH3HAYUTH KOEQIIIEHTH  BIUIMBY
MOTY)KHOCTEHW By3IiB Ha BTpath aktuBHOiI moTykHocTi B JIEC 3 PJIE, TO 11e mae
MOXJUBICTh BUOpatu Taki By3nmu JIEC, posramyBanus PJIE B sKHMX, M03BOJUTH
OTpUMATH MIHIMAJIbHI BTPATH aKTUBHOI TMOTYyXHOCTI y BiTkax JIEC 3a ymoBHM
3a0€3MEeUCHHS ENEKTPUIHOI0 TOTYKHICTIO crioskuBauiB JIEC. 3a yMOBH BHKOpPHCTaHHS
aBTOMAaTHU30BaHMUX cucTeM KepyBaHHs PJIE y BiamoBimHOCTI A0 BUMOT KOHIemmii Smart
Grid y mporpamHOMY 3a0€3MeUeHHl TaKHUX CHCTEM TPOMOHYEMO BHKOPHUCTOBYBATH
AJICOPUTM BU3HAYEHHS KOE(IIE€HTIB BIUTMBY MOTYKHOCTEH BY3JIIB HA BTPATH aKTUBHOI
notyxHocti B JIEC 3 PJIE (puc. 1).

BusHaueHHIO BTpaT MOTY>KHOCTI B 3aJaHUX BITKAX CJICKTPHUYHOI MEPEkKI IMepeaye
BBEJICHHS ITOYAaTKOBMX IaHKMX Ta ()OPMyBaHHs 3aJaHOrO CIMCKy BiTok 0, Ta By3mis 0,,

dP'=|T¢|= = (17)

YT, dP"=|TE
j=l

BTPaTH BiJ MPOTIKAHHA MOTYXHOCTCH HABAHTAXKEHb SKUX HEOOX1THO BU3HAYMTH. [lics
PO3paxyHKy YCTaJ€HOIO PEKHMY B allfOpPHTMI IepemdadeHo (opMyBaHHS MepIIoi
MaTpHIll 3’€THAHb JJIA BCIX BY3JIIB CXEMH, 3 BpaXyBaHHIM Koe(II€HTIB TpaHchopMartli
Ta MaCHBIB By3J10BUX HampyT 1 T. 1. [10].

[Ticms BU3HAYEHHS MATPHUIN CTPYMOPO3MOIUTY (opMyeThes (parMeHT MaTpHIl
BY3JIOBUX MPOBITHOCTEH, 10 BIAMOBI A€ OATaHCYIOUNM BY3J1aM, IMIJITXOM BHIAJICHHS
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MATEMATHWYHI MOJIEJI ONTUMI3AIIIT [TAPAMETPIB /11
JA3EPHOI'O ITPOMEHS HA BATATOIIAPOBI BIOCUCTEMMU

Jlns moOynoBM aneKBaTHUX ONTHMI3aLiWHUX MaTEMAaTHUYHHUX MOJeNell, oOrpyHTOBaHAa a/eKBATHICTh
PO3paxyHKOBUX MAaTEMaTHYHUX MOJENIEH, IO OMUCYIOTh MpOoLec il MPOMeHs Jlazepa Ha OaraTouraposi
(N-mapoBi) MikpoOiojoriyHi MaTepiaan. 3 M€ METOK NOCHTiKeHa 0araToTO4YKoBa KpaioBa 3amada
uisi 6araTomapoBoro MiKpoOiOJIOTIYHOTO CEepeOBUINA 1 JOBEAEHAa KOPEKTHICTh TaKOl 3amadi mpu
mManux o0ypeHHsx. L{eli pe3ynbTaT q03BOJISIE rapaHTYBATH aIeKBATHICTh MPUKJIATHUX ONTHUMI3AL HHIX
MaTE€MaTUYHUX MOJENEN.

KurouoBi cjioBa: anekBaTHICTb, ONTHMI3alliiiHA MOAEINb, ja3ep, MIKPOOIOJOTIUHUI MaTepial,
KpaiioBa 3a/1a4a, KOPEKTHICTb.

Beryn. Ycmimme pos3B's3aHHS 3a7ad PO3pPaxyHKY 1 onTuMizaiii (hi3MUHHX TOJIB B
0araTomapoBUX CHCTEMax, sIKI 3HAXOMSTHCS MM BITTUBOM 30CEPEHKEHUX PYyXOMHUX
JOKEPEII, BUMarae po3poOKH 1 AOCIIKSHHS BIANOBIJIHHUX aJCKBAaTHHUX MAaTeMaTHUHUX
mozene. [Ipw mpoMy amekBaTHUMHW TOBHHHI OyTH, SK PO3paXyHKOBI MaTeMaTHYHI
MOJEI, TaK 1 ONTHMI3aIliiHl Mozenmi. 3a0e3MeueHHs] MbOTO JO3BOJIMTH PO3ITUPHUTH
apceHal e(heKTUBHUX 3ac001B aBTOMATH3AIII] IPOSKTYBAHHS CKJIIAQJIHUX CHCTEM.
bararomaposi cucremu, Mo po3TISAAIOTECA B JAaHIH pOOOTI, € MIKPOOIOJIOTTUHAM
MaTreplajioM, IO MiAAA€ThCS Ali Ha HBOTO JIA3EPHUM BHIIPOMIHIOBAHHSIM TS 3/1HCHEHHS
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