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AHOTALIA. B cmammi po321anyma MOJICIUBICIb 600CKOHANEHHS ICHYIOUUX MA PO3POOKU HOBUX MeMOOi6 Onmumizayii pejicumia,
KOMU Kpumepiem OnmuMansHOCMi € 8mpamu eiekmpoenepeii nio uac ii mpaHcnopmyanus 3 8paxyGamHsAM NAAHOB020 3HAYEHHS
MEXHIYHUX GMPAM NOMYICHOCHI 8 YMOBAX HENOGHOMU BUXIOHUX OaHUX. 3anpONOHOBAHO MemOo0 GU3HAYEHHA HOPMATNUBHO20 3HAYCHHS
empam enekmpoenepzii 8 eleKmpUdHUX Mepedicax azponpoMUCIO8020 KOMNIEKCY, AKUL NONA2de 8 YMouHeHi Koe@iyienmie npu
ujleHax HOpMamueHoi Xxapakmepucmuku. B cmammi 3anpononogano mpu anzcopummu GuUpilents 3a0ai 6UCOKOI Mipu CKIaOHOCMI,
00 AKUX [ BIOHOCUMbCA 3a0aA4A BUSHAYEHHS NAAHOB020 3HAUEHHS TNEXHIYHUX GMPAM NOMYICHOCHI.

Knwwuoei cnosa:. nianose 3HaueHHA MEXHIYHUX 6MPAm NOMYNICHOCMI, HOPMAMUGHE 3HAYEHHA eNeKmpoeHepzii, HeupoHeuimke
MOOEN0BAHHs, Kpumepianvhe NpoSPAMYSAHHS, Kpumepii nooiOHocmi, (YHKYIs HANENCHOCMI, BNAUBHUL (aKmop, ONMUMATbHE
Kepy8auHs, 6mpamu eleKkmpoeHepeii, Mipa ckiaoHocmi.
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ABSTRACTThe article considers the possibility of improvisgsting and developing new methods of the modésiagtion, when
the optimality criterion is the power losses duriitg transportation taking into account the plannealues of power losses in
conditions of incomplete initial data. Proposed Inoet of determination normative value of powesdssin electrical networks of
agro-industrial complex, which is clarification déieients from members of normative characterisiite paper proposed three
algorithms of decision of tasks of high complexithich concerns the problem of determining the péghvalue of the technical
power losses. The article proposes a synthesizeldoahét which to extend the scope of criterial medthises the advantages of
neural modeling. Accordingly developed: algorithon $olving problems of large complexity criteriorogramming by presenting
the similarity criteria in the form of membershim€tions; the algorithm of decision of task of greamplexity criterion method by
using fuzzy similarity criteria; algorithm for sahg problems of large complexity criterion methadusing fuzzy sets of similarity
criteria, which are based on the application of teamdani algorithm. The first algorithm is used whbe known membership
function of the current value of the underlying itanity criterion of the set of its allowed valuelsat satisfy the constraint, the
known values of the coefficients at the terms obtijective function and the values of the degréébearguments of the objective
function. The advantages of the first algorithmlude the ability to quickly determine the valuespafameters of membership
functions and ease of determining the basic siityl@riteria. Due to this algorithm can easily bealized in the form of a program.
The disadvantages of this algorithm include the mlewity of the choice of the type of the memberéimgtion of the similarity
criterion. The second algorithm requires the cadtidn of the fuzzy basis of the similarity criterio

Keywords the planned value of technical power losses, dwulatory value of electricity, neuro modeling, gramming criterion,
the similarity criterion, membership function, facof the influence, optimal control, power losgbs, degree of difficulty.

Beryn

3amavya 3MEHIICHHS BTPAT EJEKTPOeHeprii mpu ii
TPAHCIOPTYBaHHI B EJEKTPHYHHUX MEpeXax arporpo-
MHCJIOBOTO KOMIUTIEKCY € aKkTyalnbHOI0. OJHUM 13 crIoco0iB
3MEHIIICHHSI BTPAT EJIEeKTPOEHEprii, sKuid mo0pe 3apeKo-
MEHAyBaB cebe¢ B pO3MOAUILHHX Mepexax, € IX
HOpMyBaHHs. J[JIs1 OCSATHCHHS HOPMATHMBHOTO 3HAYCHHS
TEXHIYHUX BTpaT €JIEKTPOCHEprii MOTpiOHO BiACIIAKOBY-

BaTH TOTOYHE 3HAYCHHS BTPAT AKTHBHOI MOTY)KHOCTI.
[ToTpiOHO 3aiiCHIOBaTH ONTHMAaJIbHE KEPYBAHHS HOPMaJlh-
HUMH PEXIMaMH €JIEKTPUIHNX MEPEX arpoIPOMHUCIIOBOTO
KOMIDIEKCY TaKUM YHHOM, 100 TOTOYHI BTPATH MOTYKHO-
CTi HE TIEPEBUIWIN TUIAHOBOTO iX 3HA4YEeHHsA. ToMy mipu
ONTHUMAJGHOMY KEpyBaHHI HOPMAIBHAMH  PEKAMaMHU
JIOMITbHO B SIKOCTI KPHUTEPII0 ONTHMAIBHOCTI BHKO-
PHUCTOBYBAaTH BTPATH aKTHBHOI MOTY)XHOCTI i HAMAaraTHCh
iX 3HAYCHHs 3BECTH IO IUaHOBoro. lle rapantye, 1mo B
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KiHIII 3BITHOTO TIEpPioJly 3HAaUEHHs BTPAT €JIEKTPOCHEPTii He
NEPEeBUILUTL HOpMATHB. TOMy akTyaJlbHOIO € 3ajada
BIIOCKOHAJICHHS ICHYIOUMX Ta PO3POOKH HOBUX METOIiB
ONTUMI3aIlil PEXKHUMIB, KOJIH KPUTEPIEM ONTHMAIBHOCTI €
BTpAaTH eJNEeKTpOeHeprii mija dYac ii TpaHCIOPTYBaHHS 3
BpaxyBaHHSIM IUIAHOBOTO 3HAYEHHS TEXHIYHUX BTpaT
MOTY>KHOCTI B YMOBaX HEMOBHOTH BHUXIJHUX AHUX.

Mera po6oTu

Takum 4MHOM, METOIO JaHOI POOOTH € 3MEHIICHHS
BTpaT MOTY)KHOCTI 38 PaXyHOK BJOCKOHAJICHHS KEpyBaHHS
napameTpamMi HOPMaJIbHHX pPEXKHUMIB B  EIEKTPHYHUX
MEpexax arpolnpoMHUCIOBOTO KOMIUIEKCY 3 BpaxyBaHHIM
IUTAHOBOTO 3HAYEHHS TEXHIYHUX BTPAT MOTYXKHOCTI.

BusHaueHHs1 TeXHIYHHX BTPaT eJIeKTpoeHeprii
KpHTepiaJbHIM MeTOAOM 3 3aCTOCYBAHHSM
HelPOHEeYiTKOro MOJAETI0BAHHS.

Ilpn onTuMansHOMY KepyBaHHS  HOPMaJbHUMH
peKUMaMHU B €JIEKTPUYHUX MEpEeXkax arpornpoMHCIOBOrO

KOMIDICGKCY  TOTPIOHO  KOHTPOIJIIOBATH  BIIXHJICHHS
MOTOYHUX BTPAT HOTYKHOCTI Bifl IUIAHOBOT'O 1X 3HAYCHHSI:

W AP)= AP- AP, (1)
ne AP - notouni BTpPATH MOTYXHOCTI; AF?WH - IUTAHOBI

BTpaTH MOTYKHOCTI. Toi, 3aralbHOCHCTEMHUIA
KOMIUIEKCHUH KpHTepiii onTuMansHocTi [1-3]:

F = f(APAP,,,,PB), Plo), S 111,), (2

ne AP — mnoTouHI BTpaTH axkTUBHOI IOTY)XKHOCTI B
CNIEKTPUYHUX MEpexkax arpolpoOMHUCIOBOrO KOMILICKCY;
P(@U) — notyxHicTb, eKBiBaleHTHa 30UTKY CIIOXKHBA4iB,
00yMOBJICHOMY HH3BKOIO sKiCTIO Hampyrd; Pw) -—
MOTYXHICTb, €KBIBaJIEHTHA 30UTKY BHACJIII0K
HEJIOBIJIIYCKY CJICKTPOCHEPTil, BUKIMKAHOMY BiJIMOBAMH
TpancopMaTopiB, 30kpeMa BigMmoBamu mpuctpoi PITH;
[Uﬂ — wtpadHa (QYHKINS, SKa BBOJHUTHCS IS OOJIKY

pecypcy  TpaHcdopmaropiB,  30KpeMa  MEPEMHKAHb
mpuctpoiB  PITH; q — KiJIBKICTh  peryjbhbOBaHUX
TpanchopMaTopis.
3amauy KepyBaHHSA HOPMAaJIbHHUMH  PEKHMAMH
CJIICKTPUYHUX MEPEX  arpoIPOMHUCIIOBOTO  KOMILIEKCY
MOHA TPEJICTABUTH B TAKOMY BHIIIsi [2]:
MIHIMI3yBaTH:
_G A ajj
vx)= T a 0 x; )
i=1 =1
3a YMOB
M1 n .
aX)= X a[]x" <G, (4)
i=m+1 j=1

k=1p; x;)0, j=1n,
e y(x) — IeSIKA y3arallbHeHW KpUTepiii ONTUMAaIBHOCTI
(3arayTbHOCHCTEMHI BTpAaTH TOTYXKHOCTI, TIAHOBI BTpPaTH

MOTYKHOCTI); a;, O i~ MOCTIMHI KoedilieHTH; X i -

3MiHHI TTapaMeTpH; N — KiJbKICTh 3MiHHUX TTapaMeTpiB; M —
CyMapHa KUTbKICTh WIEHIB OOMEXEHb 1 HiTbOBOI QYHKIIIT;
M — KITBKICTh WICHIB HiIb0BOI GyHKII, K — HOMep
O0OMEIKCHHS, Mk — KiJIBKICTh YICHIB K-ro OOMEXeHHS, P —
KiTBKICTh OOMEKCHB.

Biamosiana (1) nBoicra 3agaua Moxe OyTH
chopmynsoBaHa TakuMm yuHOM [3-1(:

MaKCHUMi3yBaTH

qu )\K
m Q p )\k

d(mo) =] — (5)
i=1\ Tho ) k=1\ Gk
3a YMOB, sIKi TIPEJICTaBJICH] y BUIJISI
OpPTOHOPMOBAHOI CUCTEMH PiBHSIHb

Oy17 Qo ... Gm Gm_ﬂ Gm_,_z . a '} 0

Ooq Ooo ... 0(21'1 GZTi+l 0(2’@_+2 . a ® 0
C(3Tl+1 G3Tj_+2 . a Tg |5 0f, (6)

g Op . Gnni] unmﬂ qnnlw+2 . Oy

1 1 ... 1 0 0 0T, |1

ge My +1, my+2i 1. iH. — iHACKCH WICHIB CHCTEMH

piBHSHB (4), SIKi BiIIOBIIalOTh 4YIeHaM OOMEXKEHD (4).

Tak sk MaTpuisl @, SIK MPaBHJIO, MPSIMOKYTHA, TO
cuctema piBusHH (6) Qopmye 00nacTte po3B’A3KiB
IBOICTOI 3amaui kpurepiansHoro nporpamysants (KII), B
SIKI 3HAXOIMUTHCS 1 ONTUMATBHUIN PO3B’ s130K. Po3mipHICTh
obnacti po3s’skiB B KII mpuiiHATO BH3HA4YaTH MipoOIO
ckmagHocti t=m-n-1. O6nacte po3B'sI3KIB MOXKe OyTH
copMOBaHa LIIAXOM BUALUICHHS 0a3HCHUX (HE3aJICKHHX)
KpHTEPIiiB MOAIOHOCTI 1 IEPETBOPEHHS MATHIll 0. METOIOM
l'aycca-XXopmana. B pesymbraTi Takoro mepeTBOPEHHS
OTPUMYIOTHCS BEKTOPH HOpMaii3amii 1 HeB SI3KH, SKi
3B’ 3YIOTh 3aJIeKHI KpuTepii moaioHocTi 3 6asucHuMu. B
YMOBax HEBU3HAUEHOCTI MPOTIOHYETHCS 3allUcaTH Oa3WCHI
KpuTepili momiOHOCTI depe3 (YHKII HamekHOCTi. Tomi
BEKTOp KPHTEPiiB MOMIOHOCTI 3 BUKOPUCTAHHSAM (YHKITIH

HaJIeXXHOCTI st 0a3MCHUX  KpHUTepiiB  momiOHOCTI
3anumieTsest [3]:
t
o =Boi + 2B By . _—
b=1 'I = 1,m’ (7)

ae  M,— OyHKUIT HalneXHOCTI 1id OasHCHMX KpHTEpiiB

noAiOHOCTI,
fio —eIEeMEHT BEeKTOpY HOpMaJTi3arlii;
fij —elleMeHT BEKTOpY HEB' SI3KH.

Po3podxa aaroputMiB po3B’ si3aHHS 321a4 BeJIHKOI
MipH ckIagHoCTi

IIponoHyeThCSI CHHTE30BaHUIM METOJ, B SIKOMY ISt
pPO3MIMPEHHsI 00JIacTi 3aCTOCYBaHHS KPHTEPiaIbHOTO
METOJYy BHKOPHCTOBYIOTHCS TEpEBaru HEHPOHEUYITKOTO
MozentoBanHs [6-10].

BinmoBigHO 70 BOTO PO3POONISIOTHCA: AITOPUTM
PO3B’ s13aHHSA 3a7a4 Bequkoi Mipu cknagrocti KIT mumssxom
MOJAaHHS KpUTEpiiB MmomiOHOCTI y BUMIAN (QYHKIIN
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HajexHocTi  (puc.l); anropuT™ po3B’s3aHHA  3amad
BEJIMKOI MIpH CKJIQJHOCTI KPHUTEPiaIbHUM METOJIOM
[UIIXOM BUKOPUCTAHHS HEUITKHX KPHUTEPiiB TMOMIOHOCTI
(puc. 2); anroput™m po3B'sA3aHHS 3a1aY BEIUKOI MipH
CKJIaJHOCTI KpUTEPiaIbHUM METOIOM [IITXOM
BUKOPUCTAHHS HEYITKUX MHOXXHWH KPHUTEPiiB MOMIOHOCTI,
SIKUH 0a3yeThCsl HA 3aCTOCYBAaHHI anropuTMy MamjiaHi
(puc. 3).

Mepmit anroputm (puc. 1) BUKOPHCTOBY€ETHCH,
KOJIA BiIoMa (DYHKIIisS HAJICKHOCTI MOTOYHOI'O 3HAYCHHS
0a3MCHOTO KPUTEPI0 MOMIOHOCTI 10 MHOXUHH HOro
ONTUMAIILHUX 3HAYCHb, KA 3aJI0BOJBHIE OOMEIKCHHS,
BilOMi 3HAYeHHS KOCQIIIEHTIB TpPHU UICHAX MLIBOBOI
GyHKIT 1 3HAYEHHS CTEMEHIB AapryMEHTIB IIHOBOT
GbyHKIII.

Jlo mepeBar nepioro ajropuTMy MOXHa BiJHECTH
MOXKITMBICTh LIBHKOTO BH3HAYCHHS 3HAYCHb MapaMeTpiB
(GYHKIIH HAJIEKHOCTI 1 IPOCTOTY BU3HAYCHHS Oa3MCHUX
KpUTEPIiiB MOAIOHOCTI. 3aBISKH I[bOMY aJITOPUTM MOXKE
JIETKO pealli3yBaTHCh Y BUTIISII IPOTPAMHU.

Jlo HemoMiKIB LLOTO AITOPUTMY MOXHA BiHECTH
CKJIQIHICTh BUOOpY THUILY (pyHKILIi HaJIS)KHOCTI KPUTEPIIO
NoAi6HOCTI.

Hpyruii anroput™m, OJOK-CXeMa SKOTO HaBeJICHA
Ha puc. 2, nependayae po3paxyHOK HEHITKOro Oa3UCHOTO
KPHUTEPIIO TMOIIOHOCTI.

DyHKIIT HAJIEKHOCTI, B/l 3HAUEHB SIKUX 3aJICKHUTHh
HEYITKUH Oa3WCHHUN KpUTEpiid MoMiOHOCTI, BU3HAYAIOTHCS
3 BUKOPHUCTAHHAM TporpaMmHoro komruiekcy MATLAB, a
came ANFISpemakropa 1 peadi3oBaHOTO B HBOMY
aNTOPUTMY HEYITKOro BUCHOBKY CyreHo, sIKHi J03BOJISIE
nobyayBarn  ¢QyHKUii  HanmexxHocTi 1o BUOIpui
PETPOCIICKTUBHUX JAHHWX i B pa3i MOTpeOU CKOPHUIYBaTH
IX mapaMerpu.

Tperiii anropuT™M BHKOPHCTOBYETHCS TOIi, KOJIH €

HeyiTKa MHOXXMHA 3Ha4eHb OA3UCHUX  KPHUTEpiiB
HoAiI6HOCTI.

Jlo mepeBar LbOTO QJITOPUTMY BiJHOCHUTHCS
MOXIIUBICTh ~ BpaxyBaHHSI JocBimy ekcmeptiB. Jlo

HEJOJIKiB BiTHOCHTHCS MOTpeda YTOUHIOBATH OTPpUMaHUH
PO3B’ 30K METOIaMH JIUXOTOMIi, 30JI0TOTO TIepepi3y Ta iH.

TpeTiit anropuT™M BHKOPUCTOBYETHCS TOIi, KOJIHU €
HeyiTKa MHOXXMHA 3Ha4eHb OA3UCHUX  KPHUTEpiiB
noai6Hocti. J{o mepeBar 1bOro ajaropuTMy BiZHOCHTHCS
MOXJIMBICTh BpaxyBaHHs JIOCBIly €KCIIEPTiB.

Jlo HenomikiB BiJHOCHTBCS NOTpeda YTOYHIOBATH
OTpUMaHUi PO3B'A30K METOAAMH JWUXOTOMIi, 30JI0TOrO
nepepizy Ta iH. BHKOpPHCTOBYIOYM OAMH 3 AJITOPUTMIB
BMU3HAYAa€EMO IUIAHOBI  3HA4YEHHS TEXHIYHMX  BTpar

MTOTY>KHOCT:
P =Y > AR +ZAEP ®)

izl 21

C D
'

BBaenenns novyatkoBoi iHopmartii:
i » @iy Gy, m, 1 ks
ge i=1m; j=1,n

Po3paxyHOK MipH CKJIQIHOCTI 3ajadi:
t=m-n—1

Taxk

dDopMyBaHHSI OPTOHOPMOBAHOT CUCTEMU
piBHsIHB O T=b

BusHadyeHHs TakHX X;, AKi 3aJ0BOJIbHSAIOTH
yMOBy

mkﬂ

] =5
i= W+1 J]

Po3paxyHOK y /i1l BUIIEBU3HAYEHUX X;:

'E"’“Eljxf
v

Po3paxyHOK Takux 3Ha4YE€Hb

NpH AKKUX (]JyHKLlISI HaJ'Ie)KHOCTI —max:
X =X - ay-a X"
X

1

s

Po3paxyHo§ Tsb:
TT =
Bb
n a; 2
-1 Xomsi
1+ 12 1=l
3

v

DopMyBaHHSI OPTOHOPMOBAHOT CHCTEMH
piBHsIHB o-=b, =0

Po3paxyHOK OPTOHOPMOBAHOT CUCTEMU
PiBHSIHb

Po3paxyHOk 3Ha4eHHsI 1BOICTOT PYHKILii:

_efa )y g A
)= e
v

BuszHaueHHs1 ONTUMAaIbHOTO 3HAYCHHSI Yonr.+
yonT.=d(7[o)

'

PO3anyHOK ONTUMAJIbHHUX 3HAYCHbD X;
HUIAXOM Blflpil.l.ICHHﬂ CUCTEMHU piBHSIHBZ

u I TS WOnr
fie. =
v

< Kinens >

Puc. 1 —Fnok-cxema aneopummy po3e’ a3aHHs
3a0au eenukoi mipu cxnaonocmi KII winsixom nooamnms
Kpumepiie nodionocmi y euensioi QYyHKYil HAAEHCHOCMI

Ji=1m
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< ITouaTok >
Y

BBenenHs noyaTkoBoi iHpopMallii:
i , dj, Gy, m, n, k,
e i=1m; j=1n

‘ Po3zpaxyHOK MipH CKJIaIHOCTI 3aadi: ‘
t=m—n—1

Hi

TakK

dopmyBaHHS OPTOHOPMOBAHOI CUCTEMU
piBHsIHB 0. T=b

BusnaueHHs BCIX X;, sKi 3a710BOJILHSIOTH

YMOBY
My

a(¥=> a |‘1 X" <G,

i=m, +1

v

Po3paxyHok 3HaueHb 1iTb0BOT (YHKILT y:

n

xx>=§a T

'

Po3paxyHOK 7T METOJIOM iHTerpajbHuX

al-;angrm
Ll b=1t
T, = b=1,
y

PozpaxyHok napamerpis (yHKLii
HaJIe)KHOCTI My TepMy ,,0oNTHMaNIBHI
3HAYEHHS” HEUITKOT MHOKMHHU Ti,

'

PozpaxyHOK He4iTKUX OA3UCHUX KPUTEPIiB
MoAiIGHOCTI:
T, = M, 00T,

v 3

DopMyBaHHs] OPTOHOPMOBAHOI CUCTEMH ‘

PiBHSHE o-m=b UMy (2.6) 11s =0

Po3paxyHOK OPTOHOPMOBAHOT CHCTEMH
PIBHSIHD

Po3paxyHOK 3HaYCHB IBOICTOI (hyHKIIIi:
T M
L R [MJ
d = S hAS
=Ml nl

Bu3Ha4yeHHS ONTUMAJIBHOTO 3HAYEHHS Yonr.:
Your.=d(Tw,)

Po3paxyHOK ONTHMAIBHHX 3HAYCHD X;
LUTSIXOM BUPIILICHHS] CHCTEMH PiBHSHB!

noay T o,
r=— J=1m
X ==

< Kineus >
Puc. 2 —Fnok-cxema aneopummy po3s’ s3auHs

3a0ay genukoi mipu cxraonocmi KIT winsixom
BUKOPUCHAHHS HeYIMKUX Kpumepiig nooioHocmi
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< TTouarok )
]

BBeaenns moyatkoBoi iHpopmarii:
a/l > i, Gk; m, n, k;
Ae i=1m;j=1n

Po3paxyHOK MipH CKJIaHOCTI 3a1aui:
t=m—n-1

Hi

TaK

DopMyBaHHS OPTOHOPMOBAHOT CUCTEMH
PpiBHsIHB a-T=b

BBeeHHs niana3oHiB BapilOBaHHS X,

X5 00X X mad

Y

DopMyBaHHS HEUITKUX TEPMIB 1
BH3HAYEHHS MEX KOXKHOIO TEPMY JUISL X;

!

DopMyBaHHS HEUITKUX TEPMIB 1
BU3HAUECHHS MEXK KOJKHOIO TEpMY LISl T;

Y

Po3paxyHok mapameTpiB (GyHKIii
HAJIKHOCTI 3 PETPOCICKTUBHUMHU JaHUMU

v

dopMyBaHHA HEUITKOi 0a3M 3HaHb 3
JIOTIYHMX PiBHAHB

1

HanamryBaHHs HEHITKOT MOJIEI, 1110
peanizyeThes anropuTMoM MamaaHi

v

Po3paxyHOK Mex 3MiHM Oa3HCHHX
KPHTEPiiB MOXI0HOCTI 3aJI€KHO Bijl 3MiHH X;

v

Po3paxyHOK 0a3HUCHUX KPUTEPIiB T
NOAIGHOCTI Oy Ab-SIKUM BiZIOMUM
ONTUMIBALIIHAM METOJOM (AMXOTOMII,
30J10TOrO HEPepizy, KBaAPaTHIHOT
anpokcuMaLii i T. iH.)

VI a—

DopMyBaHHS OPTOHOPMOBAHOT CUCTEMH
piBHsiHB o-t=b juis =1

Po3paxyHOK OPTOHOPMOBAHOT CHCTEMH
PIBHSIHB BiIOMHMH METOJaMH

Po3paxyHOK 3Ha4U€Hb ABOICTOT PyHKITIL:

( ) m 81 Tho p A A
dim)=[1— —k]
i) nl
v
< Kinenp >
Puc. 3 —bnok-cxema ancopummy po3e’ A3auHs 3a0ay
6EIUKOL MIpU CKIAOHOCMI KPUMEPIATbHUM MemoOoM

ULISIXOM BUKOPUCAHHSL HeYIMKUX MHOJNCUH Kpumepiie
noodibrnocmi
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3anuiremMo OpTOHOPMOBAHY CHCTEMY PIBHSHb.

Jnst 4-0X BIUIMBHUX (haKTOPIB 3aITUIIETHCS:

MiHIMi3yBaTH
AP,

Hopm

= Ay PY + A5yP3 + AggPE + A4, P% +
+ A1 Py Py + Az P Py + Ay P Py +
+ApgPyPy + Ay Py Py + Ay Py Py +

+By P +By Py + B3Py + By P, ©)
3a YMOB i"'i"'i'*iSpc,
RR.RR. RR. PR
P,P,P,,P )0, ne P,=—. P1, Pz, P3, Ps—BruusHi
daktopu (MOTYXKHICTh HABAHTAXKCHHA HA  IIHHAX,
MOTY>KHICTh HOTYXXHOTO MiAMPHUEMCTBA T4 iH.).
i HE 41§ 1T} 111 Tle 78 =0
a0 g g 47§ Y, THeTh7TisTe =0
Pl Mg T g R =0
I W e, g =0
TP 3 g A G TG 4Ty g+ 470 411, 471, i3 HIA

Po3paxyemMo HOpMAaTHBHE 3HaueHHS TEXHIYHHUX BTpaT
CNEKTPOCHEPril 332 PO3PAXyHKOBHH IIEPIOA  METOAOM
Cepe/iHiX HaBaHTaXeHb. METOJ CepeiHIX HABAHTAXKEHb
NoNsira€ B PO3paxyHKy BTpaT eJIeKTPOCHeprii  3a
¢dopmyroro:

AVEKkK, A g;Tjk;,
ne k,=1,02 —koediuieHT, KUl BpaxoBy€e BIUIMB BTpPAT B
apMarypi MoBiTpsAHUX JiHiH [3], APCP — BTpaTH MOTYXHO-
CTi B Mepexi MpH CepelHiX 3a PO3paxyHKOBUH iHTEpBaI
HaBaHTa)KCHHSIX BY3JIiB; k(lzl— koeiuieHT popmu rpadika
CYMapHOT0 HaBaHTXCHHS MEpeXi 3a po3paxyHKOBHH
k,=0,99 — koediuieHr, sKuii BpaxoBye
BiZIMIHHICTh KOH(irypauii rpagikiB akTHBHOTO 1 PEaKTHB-
HOTO HABAHTAXEHHs Pi3HMX Birok Mepesxki [3]; T'j — tpu-

iHTEpBA;

BAJIICTh |-TO PO3PaxXyHKOBOTO iHTEpBay, roaud. Koediri-
eHT (opmu rpadika CymMapHOro HaBaHTAKEHHS MEpexi 3a
PO3paxyHKOBHH I1Epiof] PO3PaxoBYEThCS 38 BUPA3OM !

ks = g;lpiz Ad (P;T)

ne Pi —3HaueHHsI HABaHTaKEHHS Ha 1-My CTYyIeHi rpadika

. At
HABAHTAXKCHHS TPUBAIIICTIO I, TOAMH;, M — YHCIIO
CTyHEHiB rpagika 3a po3paxyHKOBHiA niepiox; P, —cepenne
HaBaHTAKCHHS MEPEXKi.
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(10)

U BpaxXyBaHHs iX 3HaYeHb NpU (POpMYyBaHHI KEPYHOUHX
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AHHOTALTUA B cmamve paccmompena 803MOMCHOCHb YCOBEPULEHCNBOBAHUS CYWECMBYIOWUX U PA3padOmMKU HOBbIX MEmO0008
ONMUMU3AYUY  PENCUMOB, KO20a4  Kpumepuem ONMUMATLHOCU — AGIAIOMCA NOMepu  NeKMpodIHepeull 60  GpeMs  ee
mpancnopmuposarus (nepedauu) ¢ yuemom NiaH08020 3HAYEHUs NOMePb MOUHOCHIU 8 YCIOBUSX HENOIHOMbL UCXOOHBIX OAHHBIX.
IIpeonoaicen memoo onpedenenus HOPMAMUBHOLO 3HAYEHUSI NOMEPL INEKMPOIHEPSUU 8 INEKMPUUECKUX CeMAX azPONPOMbIULICHHO20
KOMNAEKCd, KOMOpbl 3aKn04aemcs 8 YMOYHeHUuu KodIp@uyuenmos npu uieHax HOPMAmMusHol xapaxmepucmuxu. B cmamve
npeonodceHo mpu aneopumma peuteHus 3a0ay 6bICOKOU Mepbl CAOHCHOCMU, K KOMOPLIM U OMHOCUMCSA 3a0aid OnpeoeneHus
NIAHOBO20 3HAYEHUS MEXHUYECKUX NOMEPb MOWHOCHIU.
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