VIK 621.311.017

AJI'OPUTM U TPOI'PAMMA JIJIA PACUETA U AHAJIU3A
PEKXUMOB 1 TIOTEPH 2JIEKTPOSHEPI'N
B PACHIPEAEJUTEJBHbBIX SJIEKTPUYECKUX CETAX 6-20 xB

JIOKT. TexH. HayK, pop. DYPCAHOB M. U., maructp texn. Hayk FATIAHIOK C. T'.

benopyccruii nayuonansbuulil mexnuyeckuil yHusepcumen

OmHUM 13 BaKHEHIINX KOMIIOHEHTOB MTOCTPOCHUS «YMHBIX)» 3JIEKTPUIECKIX
ceTel siBiseTcsl pa3paboTKa U MIMPOKOE HCIOJL30BAHUE YTOYHEHHBIX MaTeMa-
THYECKUX MOJIEJICH JIs ONMEPATHBHOTO YTPABICHUS PEKUMAMU WM BBISIBICHIS
«04aroB» MOTEPh 3JEKTPOIHEPIUU B pacmpeneiauTenbHbix cersax 6—20 kB [1].
ANTOPUTMUYECKUX MPEAJIOKCHUN U MPOTPaAMMHBIX CPEJCTB JJIS PEIICHUs Ha-
3BaHHBIX 3a7ad B Hactosmmee Bpems pocratouno (GORSR, Delta, PTII 3,
«Jueproctar», POCA-2, Electrica u 1. 1. [2-5]).

OnHako KaXKIbIi pa3, KOrAa MPUXOIUTCS UMETh JIEJI0 ¢ TOM WM UHOH pa3pa-
00TKOM, BcerJ]a BOZHUKAIOT OJHH U T€ K€ BOMpPOChl. KakoBa moiHas MaTeMaTH-
yeckasg MoJenb 3aaun? B kakoil cTeneHu mpeasiaraeMasi MOJEb pealn3oBaHa
B anroputMme u nporpamme? Kakue HOMOSHUTENbHBIE BO3MOXKHOCTH U CEpPBUC-
HBIE CBOWCTBAa pa3pabOTaHHOTrO MporpaMMHOro mpoxaykra? [loatomy B maHHOM
CTaTh€ MPUBEICHBI HE TOJIbKO aHAJUTHYECKHE COOTHOLICHUS, HUCIOIb3yEMBbIE
B MIPOLIECCE aHAJIN3a PEKUMOB U MOTEPh JIEKTPOIHEPTHHU B paclpeieIUTEIbHBIX
ceTax 6—20 kB, HO U KOHKPETHBIN YUCIIEHHBIN pacyerT.

MaremaTu4yeckasi MoJeJib 3aJa4u. B cxeme pasoMKHYTOH 3JEKTPUUECKOM
cetn 6—20 kB cymmapHbie motepu anekTposHepriun AW CKIafbIBaroTCs U3 Tpex
COCTaBJISIOIINX

AW =AW+ AW, + AW, (1)

rone AW, — cymMMapHBIE Harpy304YHbIe MOTEpU Ha JIMHEHHBIX ydacTkax, KBT-d;
AW, — cyMMapHBIe Harpy304Hble MOTEPH DIIEKTPOIHEPTHH B TpaHc(opmaro-
pax, kBt-u; AW, — motepu 3eKTposHEepriy B CTau TpaHchopMaTopoB, KBT-4.
ITorepn Ha NMHEWHBIX y4acTKax ONPEIENSIOTCS IO METOAY CPEIHUX Ha-
Ipy30K
n o2 2
aw,~ 3 WA o), @
i=1 U
rae Wy — IOTOK aKTHUBHOI 3HEPrHU B Hadajle i-TO JIMHEHHOTO y4acTKa CXe-
MBI, KBT-4; tgp; — K03 PunreHT peakTHBHONW MOITHOCTH, 0. €.; U; — Hampsoke-
HUE
B Hayaje y4yacTKa B PEeXKHME CPEIHHX Harpy3ok, kB; Kgi — xoaddunuent dop-
MBI Tparka Harpys3kd, 0. €.; I — aKTHBHOE COINPOTHBIICHHWE y4YacTKa JIMHHH,
Owm;
T — pacueTHBII TEPUOI, 1; N — YUCIIO JIMHEHHBIX YIACTKOB.
Benuuuna tge; paBHa OTHOIIICHUIO
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tgp, ——a 3)
go; = Wpi

rae Wgi — HOTOK PeaKTUBHOMU 3JIEKTPOIHEPIHHU Ha i-M y4acTKe, KBap-4.
3nauenns Wy n Wy onpenensrorcs B Mpolecce pacdyeTa MOTOKOpacmpese-
JICHUS B CXEME.
KBanpat xosddurmenta Gopmsl Ky Beraucnsercs no Gpopmyne [6]
0,34
k2 =—""+0,66, (4)

3aI i

1€ Ksani — KOI(GOUIUEHT 3an0THeHNs rpad¥Ka, PaBHBIH OTHOCUTEIBHOMY YHCITY
YacOB UCIOJIb30BaHHS HAaHOOJbIIEH aKTUBHON HATPY3KH T ygi,

_T6i.

H!

sami
T

)

3naueHue Tg onpeaensercs mo popmyie

T ==, (6)

rae P — TOTOK aKTUBHOW MOIIHOCTH B PEXKMME HAUOONBIINX HArpy30K, OIpe-
JIeNsIeMBIid U3 TOTOKOpachpeseneHus, KBT.
AKTHBHOE COMPOTUBIICHUE YUACTKA TUHUU

L= ol (7)

rae Foj — yAeIbHOES aKTHBHOE COMPOTHBICHUE yuacTka, OM/kM; |j — mvHa yda-
CTKa, KM.

Harpy3ouHble OTepH 3IEKTPOIHEPTUU B TpaHcHOpMATOpax OMPEACISIOTCS
o popmyie

2 W, (1+t9 i), 2
AW, Z i ket (8)

rae Wy, u Uj — motok snextposnepruu, kBr-u, u Hanpsbxenue, kB, B Hauane
TpaHc(OPMATOPHOIO Y4acTKa; M — 4KMCI0 TpaHC(HOPMATOPOB B CXeMe; I'j — ak-
THBHOE COTPOTHBIIEHNE TpaHchopmaTopa, Om,

2
, APU Ly ©)
j - SZ !
HOM]
rae AP, — moTepy MOIIHOCTH KOPOTKOTO 3aMbIKaHUs, KBT; S,.j — HOMUHaNbHAs
MOIIHOCTh TpaHc(opmaTopa, KB-A; U,.j — HOMUHAIbHOE HANPsKEHHE TPAHC-
¢dbopmatopa, kB.
[locTosiHHBIE TOTEPH JEKTPOIHEPTUU B CTAIHM TPaHCHOPMATOPOB ONpee-
JISTIOTCSI 110 (hopMyTie
AW _=APT, (10)

rIe
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m Uj 2
AP, = ZAPXJ- , (11)
j=1

HOM]

AP,j — akTUBHBIE IOTEPU MOLIHOCTH XOJIOCTOrO X0ja TpaHc(opmaropa, KBT.

Bce uckomseie Bemmuunael AW, AW, AW,, AW, u cymma (AW, + AW,) ompe-
NIeNAI0TCA B MIMEHOBAHHBIX eIWHUIaxX (KBT-4) U B MpoLeHTax 1Mo OTHOIICHHIO K
MOTOKY 3JIEKTPOIHEPIHHU Ha TOJIOBHOM yudacTke AW,y

m
AW, =W, +AW, (12)

j=1
m

rie Zij — CyMMapHO€ TOTpeOJIeHHEe PJICKTPOIHEPTUH TpaHchopMaTopamMu
j=1

cetd, KBT-4.

Pacuer pexuMa pacnpeneuTebHON 3jieKkTpUueckoid cetn 6—20 kB.
PacnipenenurensHbie snekTpuueckue ceth 6—20 kB B 0OCHOBHOM 3KCIITyaTHpY-
I0TCSI B pa30MKHYTOM pexume. [lomp3oBaresneil yaiie Bcero MHTEPECyeT JOIyc-
TUMOCTb PabOTBl CETH B PeXHME HAaHOOJBIINX HAarpy30K, a B OCHOBY pacuera
MOTEPh 3JEKTPOIHEPTHUN TOJOXKEH PEXUM CpeAHHX Harpy3ok. IlosTtomy amro-
PUTM aHaiIM3a 3JIEKTPUUYECKOH CETH IIOJDKEH NpelycMaTpuBaTh pacdeT o0oux
YKa3aHHBIX PEKUMOB. B3anMOCBsI3b MEXly HUIMH YCTaHaBIMBAET COOTHOIICHHE
W; =PiTusi =Py T (13)
rae Wj — anexrponoTpedieHue j-ro TpaHchopMaTopa CeTH 3a PacueTHBIN IepH-
on T, kBr-u; P, — HauboneImas Harpyska Tpanchopmaropa, KBT; Tye — BpeMs
UCIIOJIb30BaHUs P, 4; Ppj — aKTUBHAs MOLIHOCTh TPaHC(HOPMATOpa B PEXKUME
CpeIHUX Harpy3ok, kBT.

Kpome Toro, coBpeMeHHBIE CpelCcTBAa N3MEPEHHI (TeIeMEeXaHuKa) M TOBbI-
LICHHBbIC TPeOOBAaHUS K AHAIM3Y JJEKTPUUYECKUX CETeH IMO3BOJSIOT IMEPEHTH
K OLEHKE PEKHMOB Pa30OMKHYTOH DJEKTPUUECKOW CETH MO MPUOIMKEHHBIM
K (paKTHYECKHM pacyeTHBIM, & HE HOMUHAIIBHBIM HAINPSKEHHUSIM, BEIYUCIICHHBIM
K TOMY JK€ C Y4E€TOM IOTEph MOIIHOCTH XOJOCTOrO XOJAa TpaHc(opMaTopos,
KOTOpBIE OKa3bIBAIOTCSI IOCTATOYHO BECOMOM BEJITMYMHOM B ¢1a00 HArpyKeHHBIX
peXnMax.

VY4uuThIBasS COBpPEMEHHBIE BO3MOXKHOCTH M TpEAbSBIsAEMbIE TpeOOBaHM,
B OCHOBY pa3paOOTaHHOTO aJTOPUTMa IOJIOKEH pacdeT PeXHMa pPa3OMKHYTOH
anektpudeckoit cetn 6—20 kB B nBa atama [7], Ha KOTOpPHIX Oa3upyeTcs: urepa-
LUOHHBIN TMpolecc UIA pacdyeTa PeKMMOB HaWOONBLIMX U CPEIHUX HAarpy3oK,
MOBTOPSIIOIIMIACS 10 MOIY4YEHUs jKeTaeMOoi TOYHOCTH pacueTa.

Ilepeuiii sman pacuema (CHU3Y BBepX) (CXeMbl TECTOBOM pacmpenennTesb-
HOM JIMHUM: UCXO/HAast — puc. | ¥ pacyeTHbIe — puc. 2-5).

[IpyHrMaeM 3Ha4YeHHs HaIpsDKEHUI BO BCEX y3JlaX CETH PaBHBIMH HOMHU-
HaJbHOMY U,y U IOCIEOBATEIbHO OIpEEIsieM Harpy304HbIE [TOTEPHU aKTUB-
Holt AP u peaxktuBHoil AQ MomHocTeil u anexkrposneprun AW,, AW, Ha yuacr-
Kax cxeMbl (TpaHcopMaTopbl 0003HAYCHBI MHACKCOM «j», a JIMHUH — «i»),
norepu xonocroro xoxa APy, AQ,, AWp, AWy, 3apsaaHyto mMomHocTe AQ,
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KaOeNbHBIX JIMHMI (B YHCIEHHOM TNPMMEPE HE YYMTBHIBAETCSH), MOTOKH P,
Q mommuoctu u Wy, Wy a1ekrposHeprun (B Hawajge ydacTKa — HHJICKC «HY,

B KOHIIE — «K»):

Sj ZSHOMij;

- 2 2.

Q;=4Si—F;
P2 +Q?

AQ ==Xy}
QKj sz;

Q, =Qq +AQy;

m n
Pi = Z(Pﬂj +APy) +Z(Pﬂi);
j=1 i=1

R3+Q;
AP, = bz t
AQBi = U:OMbOiIi ;

Qi =Qq +AQ +AQy;

Wy = Q4T

HOJ ;

2 2
_ij +ij K2x.:

q §] 2T (R

j=1
n
+D We,);
i=
W2 +W?2
Pxi qkl 1,2
AW; = U T kq)i,,
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(14)

(16)

(18)

(20)

(22)

(24)

(26)

(28)
(30)

(32)

(34)

(36)
(38)

(40)

(42)

P, =S;cos9;;
P?+Q?
— J .
AP =—gz—
Pa =Py
P =Ry +AP;;
AIx] %SHOMj .
47 100
QKi = Z(QHJ + AQX]) + Z(Qﬂi )’
=1 i=1
P2 +Q3
AAQi=—733——LXp
PHi = PKi +API'
Wy =Pyl
W2 +W2
_ PJ a2, .
AVVm-—U:;?$—kmrr
pri =ij;

Wiy =Wy + AW,

AW, = AP,T;

AW, = AQyT;

AW, = AQ,T;

Wi + W2
AWy = =2

HOM

(15)

A7)

(19)

(21)

(23)

(25)

(27)

(29)
(31)

(33)

(35)

(37)
(39)

(41)

(43)

(45)



WpHi :WpKi + AWpi; (46) WGIHi :Win + Aqu + AWqBi. 47)

B mporiecce Beraucienuii mo Gopmyinam (14)—(47) momoHATEIFHO HE0OXO-
MO ONPENENSATh akTUBHEIE (popmydsl (7), (9)) U peakTHBHBIE COMPOTHUBICHHS

y4YacTKOB:
AU % U2
X =Xy li;  (48) 2 =100 ‘ (49) X; =25 =r}.  (50)

HOMJ

Bmopou sman pacuema. Onpenensem Hanpsbkenns y3iaos U; ;) u norepu

i(j
HalpsDKCHUsL Ha ydactkax AU, ;) Ha IyTH OT HCTOYHMKA nuTaHus (ysex 1)

K Harpy3kam B peKMMax HauOOJIBIINX U CPEIHUX HArPy30K:

au, =& rJzQ“'X'; (51 Ug=U;-au;  (82)
+QuiX; U.-AU.
Hjj Hj _ _x J

Brruucnenssle 3HaueHNS HaPsHKEHUI OyAyT HE TOUHBIMH, TaK KaK OHH OII-
peneneHsl M0 MPUOIMKEHHBIM BeIMYMHAM MTOTOKOB MOIIHOCTH. B 1enax yrou-
HEHHS PacueTOB OHU MOBTOPSIOTCS.

IIpennoxxenHas MeToAMKa alipoOHMpOBaHa U pealn30BaHa Il TECTOBOU cXe-
MBI (puc. 1). HeoOGxoanmble HCXOJIHBIE M CIIPAaBOYHBIE JTAHHBIE IMPHUBEIEHBI

B Tadi. 1.
TM 100

1 AC-50 2‘ |21
! 1 km ! @ ! ¢

Puc. 1. Cxema TeCTOBOH pacpeleIUTeIbHON JINHIU:
1, 2, 21 — y31s1; AC-50 — mapka npoozna; TM 100 — Tparcdopmarop

Tabnuya 1
HcxonHble 1aHHbIE VIS pacyeTa CXeMbl CeTH, IPHBEIeHHOIi Ha puc. 1
Ornucanue yenosnoe 3HaueHue E iz
obo3HaYeHNE HM3MEpPEHHS
[Tapamerp cetu
HomunanbsHOE HampspKkeHHe U o 10 kB
Hanpsbkenue ucTouHuKa MUTAHUS U, 10,5 kB
PacueTHsrii nepron T 8760 q
JlimHa yyacTtka | 1 KM
HomunanbHas MOIIHOCTH TpaHcdopmaTopa Sion 100 kB-A
Pexxumublit mapameTp y3ia Harpy3Kku
Koaddummenr 3arpysku K, 0,5 o.e.
Koaddumnuent mouHoctu cosQ 0,7 o.¢e.
Bpems ncrons3oBaHust HAHOOIBLICH HATPY3KH Ty 2500 q
CripaBouYHbIC TaHHBIE
Jluneitnsrii yyactok 1-2
VY nenbHOE aKTUBHOE CONPOTHUBIICHUE ro 0,6 Om/km
Y enpHoe peakTUBHOE COIPOTHBIICHUE Xo 0,355 Om/kM
TpancdopmaropHslit yuactok 2-21
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HomuHanbHOE HaNpsHKEHHE U osr/U nonH 10/0,4 kB
Koaddumnuent tpanchopmarmnm K, 25

[MToTepu MOILIHOCTH XOJIOCTOrO X0/a AP 0,365 kBt
ITorepu MOIHOCTH KOPOTKOIO 3aMbIKaHUS AP 2,27 kBt
HampsbkeHne X0IocToro xoaa AU, 4,7 %

Tok xo0Jy10¢TOr0 X012 Iy 2,6 %

Bce HeoOXxoauMble YMCIIEHHBIE PacdeThl BBHIMOJHEHBI M0 MPECTABICHHBIM
B cTaThe (hopMysiaM, HOMEpa KOTOPBIX YKa3aHbI CIIPaBa.
Pacuem napamempos yuacmxkos cemu:

r,=0,6-1=0,6 Om no (7); X, =0,355-1=0,355 Om mo (48);

_2,27-10% | _ _47 10° | .
21—w‘10 222,7 OMm 1o (9), ZZl—m'ﬁ'lo =47 Om 1o (49),

Xp, = /477 —22,7% = 41,155 Om 1o (50).

Ilepeuviii oman pacuema:

S, =100-0,5=50 xB-A mno (14); P, =50-0,7=35 kBt no (15);

Q= 4/50° ~35% =35,707 kap o (16);

2 2
AP, =%-22,7-103 ~0,568 kBt mo (17);

352 + 35,7072
2

AQ, = -41,155-10° =1,029 xBap mo (18);

P,, =35 kBt no (19); Q,,; = 35,707 xBap mo (20);
P, =35+0,568=35,568 kBt mo (21);

Q,»; =35,707+1,029=36,736 xBap mo (22);

2,6-100
A= 00 -

P, = 35,568+ 0,365=35,933 kBt 1o (24);

K

Q.1» =36,736+2,6 =39,336 kBap mo (25);

=2,6 xBap mo (23);

_ 35,9332 + 39,3362

AR, 102

-0,6-10° =0,017 Bt 1o (26);

2 2
rg, = B9 14(;239,336 10,355.10° = 0,01 kpap 1o (27):

P..» =35,933+0,017 = 35,95 kBt mo (29);

Q,1» =39,336 +0,01=39,346 xBap no (30);
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W, =35-2500-10"° =87,5 hic. kBr-u mo (31);

Wqu =35,707-2500-10" = 89,268 ThicC. kBap-u o (32);

2500 / 0,34 i
k3an21 :%:O, 2854 o.e. mo (5), kd)zl = m+0,66 :1,361 0. €. 110 (4),

2 2
AW, = M-L 361%-22,7=0,7496 Thic. KBT-u 10 (33);
10 -8760

2 2
AWy, = M'L 361%-41,155=1,359 ThIC. kBap-4 1m0 (34);
10° -8760

W_ ., =87,5 teic. kBT-u mo (35); W1 =89,27 Thic. kBap-u o (36);

px21

W 21 =87,5+0,7496 = 88,25 tric. kBru no (37);
WqH21 =89,268+1,359=90,627 Thic. kBap-u 1o (38);
AW, ,, =0,365-8760 =3,197 thic. kBr-u mno (39);
W1, =88,25+3,197=91,447 ThiC. KBT4 10O (40);

AW, 5, =2,6-8760=22,776 Thic. kBT 1o (41);
Wi = 90,627 + 22,776 =113,403 Thic. kBap-u 1o (42);

;291447
012 35 933

Kyant :%=0,2905 o.e. 1o (5); k), = ﬂ+0,66 =1,353 0. ¢. 1o
8760 0,2905

(4);

10° = 2545 4 1o (6);

2 2
=9L447;“u&403-L35§-Q6=0ﬁ27THoKBTqu (44);
10 -8760

AW,

2 2
= 91'4472+113’403 .1,353%.0,355=0,016 ThIc. kBap-u 1o (45);
10“-8760

me =91,447 +0,027 =91,474 teic. kBT-u mo (46);

AWy,

qu =113,403+0,016 =113,419 TrIC. kBap-u 1m0 (47).

Bmopoui sman pacuema:

_35 95‘0,6;0325346.0’355 =0,0034 xB no (51);

AU,
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U, =10,5-0,0034 =10,4966 B 1o (52);

_35,568-22,7+36,736-41,15

AU, =
2 10, 49662

_ 10,4966 - 0,221

=0,221 B mo (53);

U, = =0,411 kB mo (54).
25
AHaJIOTHYHBIE pacyeThl MPOBEICHBI IS PEKUMa CPEIHUX HArpy3o0K (Tabi. 2).
Tabnuya 2
Pe3yJbTaThl pacueTa pe;kuMa CpeHHX HArpy3o0K
ITapametp Pyunoii pacuer Hsﬁggg:ﬁﬂ
[ToTok B KoHIIE TpaHCHOpPMATOPA 9,988 +j10,190 kB-A
Harpys3ounsle notepu B Tpancopmarope 0,046 +j0,084 kB-A
Tlorok B Hauaine Tpancdopmaropa 10,035 +j10,274 kB-A
INoTepu MOLTHOCTH XOJIOCTOTO X0Aa TpaHc(hopMaTopa 0,365 +j2,6 kB-A
TIoTOK B KOHIIE JIMHUU 10,4 +j12,874 kB-A
IMorepu B TUHAH 0,0016 +j0,0097 kB-A
Tlorok B Hauasne TMHMY (TIOTOK TOJIOBHOTO yYacTKa) 10,401 +j12,875 kB-A
Hamnpsoxenne B LT (y3en 1) 10,5 kB
Hanpsxenue B y3ne 2 10,499 kB
Hanpsoxenue B y3ne 21 (Ha HU3KOH CTOPOHE TpaHC-
(dopmaTopa) 0,4175 kB

Pe3ynbraTel pacuera pexuMOB (ITOTOKH MOIIHOCTH, JJICKTPOIHEPTHU U Ha-

MIPSDKEHUS Y37I0B) B 0000IIEHHOM BHJIE TIPECTaBIEHBI Ha pucC. 2—4.

P.1» = 35,95 B,=35933 B, =353568 Tu=227
= . =0.6 — —— Xy = 41155
0,5, = 30,346 n=e 0,,=39.336 0,,=36736
) x; =0.355 ; i} rd 7N ™, ——
f )
! I |
1 2R, = 0,017 2 NQV 2
AQ,=0,01 AP, =0.568
ro— 4 AQ,, =1.029
AU, = 10,0034 AP, =0,365 xBr E_.l 0 o B, =35xB1
AU, =0,22
AQ, 1, =2,6 kBap e 051 =35,707 kBap
Puc. 2. Pe3ynpTaThl pacueTa pexuMa HauOOJIbIINX HArPy30K
Pu1» = 35,95 By, =10,400 B, =10,035
—— - — -
0.4 =.39=346 0,,=12.874 G =12,874 - f"'\’\ N
[
- L Y |
1 AR, =0,016 2! \\/_/ 21
AQ), = 0,0007 AP, =0,046
AL = 3 AQ,, =1,029 _ i
AU, =0.001 AP =036 AU—I o205 B, =0.988 kBt
AQ.,=2.6 1= 01;=10,190 kBap
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Wa1a =9L 474 Wan =9L447 . =8325

. — ——
Wp =113,419 Wiy =113403 Won =90.627 e —
{0y N
1 fayy =1.353 2 L"\. :},:’_{_ / 2l
AT =0,027 Fgn =1.361 !
AWy, =0,016 AWy =3.197 A =0.7996 5r | =7 5 mac. xBr
AWy =22,776 AW =1359 W1 = 89,268 ThIC. KBap-4

Puc. 4. Pe3ynpTarsl pacueTa HOTOKOB 3JIEKTPOIHEPIUU

[Nocre 3aBepuieHNsT UTEPAIMOHHON MPOIIEAYPHI pacueTa PeKUMa MepexoauM
K YTOYHEHHUIO 3HAYEHUH TOTEpPh AJIEKTPOIHEPTHH B cXeMe (pe3ybTaThl pacuera
MIpHUBEIEHBI Ha pUC. 5):

91,474 25445 _
2 = 35 oa08 110° =2544,54 1o (6); K., = v =0:2905 o.e. mo (5);
. _[034 _

Kpia = 0.2905 +0,66 =1,353 0. e. mo (4);

2 2
AWy, = 91,474 ;—113’419 -1,3532.0,6 = 0,024 ThIC. KBT-4 1O (2);
10,57 -8760
. 88,25 24812 _
H621 = mlos = 24811 2 9 110 (6)1 k3an21 - —0 = 0,2832 0. €. 110 (5),
. _[034 _
g1 = 0.2832 +0,66 =1,364 o.e. mo (4);

, 88,257 +90,6268°

AW,y = . :1,364%-22,7=0,700 Thic. kBr-u mo (8);
10,499% -8760

AW/ 10,499

px21

2
= 0,365-( ) -8760 =3,524 Thic. kBT-4 mo (10, 11);

AW =0,024 +0,6998 + 3,5244 = 4,248 trIC. KBT-u 10 (1);

W,,, =87,5+4,248=91,748 TbIC. KBT-4 1O (12);

W s, = 0,024 -100%=0,026 %; W5, = 06998 -100 % = 0,763 %;
91,748 91,748

Wosxo, =ﬂ-100%=3,841 %;  Wosy =ﬂ-100%=4,630 %.
91,748 91,748
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. W e = 88.25
W00 = 91,474 21 = 88,
mll : )
U,=10,5xB  —= U,=10,489 o o oo Uy =0.4175
b 7 =113.419 wn=90.627 _— — .
@1l 2 . Ir-' / \ .
A N B
1 ey, =1.353 2 NN S 21
AW, =0,024 Feypy =1.364 '
AWpy=35244  AT=0700 g g7 smc xBra

Puc. 5. Pe3ynbpratel pacuera HOTEph 2IEKTPOIHEPIHU

[lo mpennosxeHHOMY anrOpuUTMy aBTOpaMH pa3paboTaHa COOTBETCTBYIOILAS
KOMIIBIOTEpHAs Mporpamma, Jaroliasi CTONPOLIEHTHOE COBIAJIEHUE Pe3yJIbTaTOB
pacuera TECTOBOM CETH C PyUYHBIM PACUETOM.
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