3ananue 4. Pacuet noreps anexrposHepruu B ceTsix 0,38 kB

3anaiite mapameTpbl 3-X (PUIEPOB U pacuuTaiiTe BHIOOPKY

[Monoepure Toku punepo 1A IB IC Ttak, 4to0sI orpemHocTs BeiOOpku DV Obi1a Menee 10%

CorporuBrieHus (a3 ydacTKOB JIMHUNA BBIOpATh M3 3TON TaOJIHIIbI COOTBETCTBEHHO CEYCHHIO

2
Ceuenue , MM 10 16 25 35 50 70 95 120 150

OMm
Conpotupienue ,— 2,766 1,8 1,176 0,79 0,603 0,429 0,306 0,249 0,198

KM
QRIGIN, = 1
Yucno ¢punepos
Nf :=3

Toku o pazam 3-x puepoB

IAT =21 IB1 = 27 IC1 := 30
[A2 := 25 IB2 := 23 IC2 =27
[A3 := 28 IB3 := 25 IC3 := 21

Kasxp1ii prep cocTouT U3 4-X y4acTKOB C IPOBOAAMH Pa3HOTO CEYCHHS U JUTHHAMU

®UJIEP 1

Yucio yacoB MaKCUMaJIbHOM HArPy3KH, TAHTHC YIJ1a HATPY3KH, UHIYKTUBHOE COMPOTHBIICHHE
l-ro ¢punepa

T™ := 3500 TGF =03 XF =04
Toku o dazam 1 1o punepa
IA =1A1 IB := IB1 IC :=IC1

Yucno pacnpeieIeHHbIX Harpy30K BIOMIB ATHHBI (a3 1-ro punepa

Na := 10 Nb = 10 Nc := 10



Jmunb! 4-x yaacTtioB (a3 u Heittpaau 1-ro dpunepa

LAl ;=05 LA2 ;=05 LA3 :=0.7 LA4 :=038

LB1:=09 LB2 :=038 LB3:=038 LB4 = 07
LCl =038 LC2:= 07 LC3 =09 LC4 := 09
LNI1 := 0.7 LN2 =038 LN3 := 0.6 LN4 :=07

VYnenbHbIe aKTHBHBIE COMPOTHBICHHS 4-X y4acTroB (ha3 1 Heitpau 1-ro pumepa

RAT = 0306 RA2 = 0306 RA3 = 0.603 RA4 :=0.79

RBI1 :=0.306 RB2 :=0.306 RB3 := 0.603 RB4 :=0.79
RC1 := 0306 RC2 :=0.306 RC3 := 0.603 RC4 :=0.79

RNT1 = 0.306 RN2 := 0306 RN3 := 0.603 RN4 = 0.79

Cymmapasie 1irHbI (pa3 u Heittpanu 1-ro dpumepa

LA :=LA1+LA2+LA3+LA4
LB := LBl +LB2+LB3+LB4
LC:=LCI+LC2+LC3+LC4

LN := LNI1 + LN2 + LN3 + LN4
CymMapHble aKTHBHBIE COMPOTUBIIEHUS (a3 1 HeiTpau 1-ro punepa

RA = RA1-LA1 + RA2-LA2 + RA3-LA3 + RA4-LA4
RB := RBI-LBI + RB2-LB2 + RB3-LB3 + RB4-LB4
RC := RCI-LCI + RC2-LC2 + RC3-LC3 + RC4-LC4

RN := RN1-LNI + RN2-LN2 + RN3-LN3 + RN4-LN4

Cpennee conporurienue 1-ro gpuaepa

_ (RA+RB+RO)
B 3

RF : RF = 1.543




CymMmapHble HHIYKTHBHBIE conpoTuBieHus (a3 1-ro pumepa

XA = XF-LA XB = XF-LB XC = XF-LC
VYron Harpy3ku 1-ro ¢punepa
F = atan(TGF)

KoaddurmeHTs! pecripeieieHHbIX Harpy 30k 1o ¢gazam 1-ro pumepa

Na +1
Koa := > Na Kob = Nb + 1 Koc w Nc +1
2:Nb T NG
Koa = 0.55 Kob = 0.55 Koc = 0.55
[Tapenuns HanpsbxeHnit 1o ¢azam 1-ro pumepa
DUA :=TA:(RA-cos(F) + XA-sin(F))-Koa DUA = 18366
DUB := IB-(RB-cos(F) + XB-sin(F))-Kob DUB = 27 588
DUC := IC-(RC:-cos(F) + XC-sin(F))-Koc
DUC = 33.326
DUA + DUB + DUC
DUU :=
3 DUU = 26.427
[Tapenuns HanpshxeHnid 1o azam 1-ro uepa B mporieHTax
DUAP := DUA -2
220 DUAP = 8348
100
DUBP := DUB'E DUBP = 12.54
DUCP := DUC- 2
220 DUCP = 15.148
100
DUUP := DUU'E DUUP = 12.012

Koaddumment 3anonuenns rpaduka Harpysku 1-ro ¢pumepa
™
8760 KZ =04



OrtHocuTenbHOE BpeMsi HauOQIbIINX MoTephb 1-ro punepa

2
(0.124 + 0.876-KZ)

TAU = K7 TAU = 0.562

OTtHolIeHHe MHTyKTUBHOTIO M aKTUBHOTO CONPOTURIEHUH (a3 1-ro punepa

XA XB XC

Xra ;= — Xrb ;= — XIC (= ——
RA

xra = 0.735 xrb = 0.823 xrc = 0.771

Ko drimeHT cBA31 MeX Ty MOTepSMH HAPsDKEHMS U IOTEPSIMH MOIIHOCTH 1- ro duzepa

| + TGF?

) 2
KCA = 1 + TGF 1+ TGF
_ KCB = ———MM— KCC = ————
1+ xra- TGF | + xrb-TGF 1 + xrc- TGF
KCA = 0.893 KCB = 0.874 KCC = 0.885
Cpenuuii Tok 1-To pumepa

IA+1B+1IC

ICP; = ( ) ICPy = 26

3
Koappurment nepaBHOMEpHOCTH TOKOB 1-T0 hriepa

(1a2+182+1¢7)  Ap ey s BN RN
Al = 5 RF A3 = 15—
3-(1CPy) RE

KNER := A1-A2 — A3 KNER = 1.048

ITorepu suepruu 1-ro puaepa B NpoLieHTax

DWAP := KCA-DUAP-KNER-TAU

DWAP = 4.395
DWBP := KCB-DUBP-KNER-TAU DWEP — 6463
DWCP := KCC-DUCP-KNER-TAU DWCP = 7.906
DWAP + DWBP + DWCP
DWSP = 3 DWSP = 6.255
DW, := DWSP

DW; = 6.255



®UJIEP 2

Uucno 4acoB MakCUMaIbHOW Harpy3Ku, TAHTHC YIJ1a HArpy3Kd, UHTYKTUBHOE COITPOTUBIICHUE
2-ro ¢unepa

TM := 3500 TGF =023 XF =04

Toku o dazam 2 ro puzgepa
A =1A2 1B ;= IB2 1C = 1C2
Yuco pacnpeieieHHbIX Harpy 30K BIOIb JUTHHBI (pa3 2-1o dunepa

Na =9 Nb =7 Ng =5

Jmaet 4-x ydacTkoB (a3 u Helitpau 2-1o pumepa

LAl =05 LAZ =07 LA3 =08 LA4 =09

LBl =09 LB2:=08 LB3 =07 LB4 =05
LCl:=08 L2 =09 L3 =07 LC4 =07
LN =07 LIN2 =08 LIN3 =05 LN4 =08

VYnenbHbIe aKTUBHBIE COMPOTHBICHHS 4-X y4acTKoB (ha3 U HeiTpau 2-ro guzaepa

m: 0.306 A1/$MAN%A:= 0.306 M:: 0.429 M: 0.429

RBI1 := 0.306 RB2 := 0.429 RB3 := 0.429 RB4 := 0.603
RS;I = 0.306 RS;2 = 0.306 RS;3 = 0.429 RS;4 = 0.429

m: 0.306 m: 0.429 m: 0.603 m: 0.603

Cymmapssle 11uHbI (pa3 u HeifTpau 2-ro gpuaepa
LA :=LA1+LA2+LA3+LA4

LB := LBl +LB2+LB3+LB4
MWW

LC = LCl +LC2+LC3 + LC4

LN := LNI + LN2 + LN3 + LN4
MWW



CymMapHble aKTHBHBIE COMPOTUBIEHUS (pa3 v HeMTpasu 2-ro puaepa

RA = RA1-LA1 + RA2-LA2 + RA3-LA3 + RA4-LA4
RB = RBI-LBI + RB2-LB2 + RB3-LB3 + RB4-LB4
RC := RCI-LCI + RC2-LC2 + RC3-LC3 + RC4-LC4

RN := RN1-LNI + RN2-LN2 + RN3-LN3 + RN4-LN4

Cpennee conporurienue 2-ro puaepa

(RA+RB +RO)
RF .=

MWW 3

RF = 1.146

CymMMapHBIe MHIYKTUBHBIE COMPOTUBIICHNUS (a3 2-10 puepa
XA = XF-LA XB .= XF-LB XC = XF-LC

VYron Harpy3ku 2-1o ¢punepa

F = atan(TGF)

KoadduimeHTs! pcripeienieHHbIX Harpy30K 1o ¢gazam 2-ro ¢punepa

Na +1
Koa := > Na Kob = Nb +1 X Nc +1
. ANWWW . oC =

Koa = 0.556 Kob = 0.571 Koc = 0.6

[Napenus HanpshxeHnit 1o azam 2-ro punepa
DUA := [A:(RA-cos(F) + XA-sin(F))-Koa DUA = 19216
DUB := IB-(RB-cos(F) + XB-sin(F))-Kob DUB = 19.744
DUC := IC-(RC-cos(F) + XC-sin(F))-Koc

DUC = 23.163
DUA + DUB + DUC
DUU := 3

DUU = 20.708



[Tapenuns HanpshxeHni 1o azam 2-1o Guepa B MPOIICHTAX

DUAP = DUA -2
220 DUAP = 8735
DUBP := DUB- -2
AWV % DUBP = 8.975
DUCP := DUC- -2
220 DUCP = 10529
DUUP := DUU- -2
AVWAWAMA % DUUP = 9413

Koaddurment 3anonuenns rpaduka Harpy3ku 2-ro guaepa

™
MM T 8760) KZ =04

OTHOCHUTENTEHOE BpeMsI HAMOQITBIITUX MOTEPb 2-T0 (huepa

2
_ (0.124 +0.876-KZ)
MV'_ KZ TAU = 0.562

OTHoMIeHNe HHAYKTUBHOIO U aKTHBHOTO COMPOTHRIEHHH (ha3 2-To dumepa

XA XB XC
Xra ;= — Xrb ;= — XIC ;= ——
Xra = 1.058 xrb = 0.951 Xrc = 1.106

KoaddurmeHT cBsI3u MexX 1y IOTEpSIMH HAIMPSDKEHUS M TIOTEPSIME MOIITHOCTH 2- TO puepa

2
KCA = LHTGF cp . 1+ TGF e o L+ TG
1 + xra-TGF A - TGE W) 4 xre- TGF
KCA = 0.827 KCB = 0.848 KCC = 0818

Cpennuii Tok 2-10 humepa

IA + 1B +1
1cp, .= UATIBFIO)

ICP2 =25



KoapurmeHt HepaBHOMEPHOCTH TOKOB 2-T0 (huiepa

2 2 2 RN
Al = (1a%+ 182+ 1C?) A=1+15— o RN
Al = 2 RF = 15pe
3-(ICP,)
ANER = Al-AZ - A3 KNER = 1012

[Torepu suepruu 2-ro Gpuaepa B MpoLeHTax

DWAP := KCA-DUAP-KNER-TAU DWAP = 4112
DWBP := KCB-DUBP-KNER:-TAU
DWBP = 4.331
DWCP := KCC-DUCP-KNER:-TAU
DWCP = 4.902
DWAP + DWBP + DWCP
RNRR= 3 DWSP = 4.448
DW; := DWSP DW, = 4.448
®UJIEP 3

Yuciio yacoB MakCUMaJILHOM Harpy3KH1, TAHI'HC YITIa HArpy3Kd, MTHAYKTUBHOC COIIPOTHUBIICHUEC

3-ro ¢unepa

JTM = 3500 JGE =07 XE =04

Toxu no dazam 3 o puaepa
A = 1A3 1B ;= IB3 1C = 1C3
Yucno pacnpe ieieHHBIX Harpy30K BAOIb JUTHHBI a3 3-1o puiepa

NI)IA%:: 5 NI)I}?NZZ 10 NI)IA%\:: 5

Jnmae1 4-x yaacTkoB (a3 u Helitpanu 3-ro punepa

LAl :=0.7 LA2 :=0.8 LA3 :=0.7 LA4 =05
LBl =09 LB2 =038 LB3 =05 LB4 =038
LC1 =028 LC2 =08 LC3 = 0.7 LC4 = 0.7
LNI1 =09 LN2 :=0.7 LN3 :=0.8 LN4 := 0.7



VnenbHbIe aKTUBHBIE COMPOTHBICHHS 4-X y4acTkoB (ha3 u Heitpau 3-ro guzaepa

RAI := 0.306 RA2 := 0306 RA3 := 0.603 RA4 := 0.429

RBI1 := 0.306 RB2 := 0.429 RB3 := 0.603 RB4 := 0.603

RCI1 := 0.306 RC2 := 0.429 RC3 := 0.429 RC4 := 0.603
RN4 := 0.429

RNI1 := 0.306 RN?2 := 0.306 RN3 := 0.306

Cymmapssle 11uHbI (pa3 u Heittpanu 3-ro guaepa

LA = LAl +LA2 + LA3 + LA4
LB = LBl +LB2+ LB3 + LB4

LC = LC1 +LC2+LC3 + LC4
LN := LN1+LN2 + LN3 + LN4

CyMMapHbIe aKTUBHBIE CONPOTHBIICHN (a3 u HeltTpanu 3-ro ¢puaepa

RA = RAI-LA1 + RA2-LA2 + RA3-LA3 + RA4-LA4
RB = RBI-LBI + RB2-LB2 + RB3-LB3 + RB4-LB4
RC := RCI-LCI + RC2-LC2 + RC3-LC3 + RC4-LC4

RN := RNI-LN1 + RN2-LN2 + RN3-LN3 + RN4-LN4

Cpenuee conporurieHue 3-ro puaepa

(RA+RB+RO)
RE, = . RF = 127
CyMMapHbIe HHTyKTUBHBIE corpotuBieHus (a3 3-ro punepa
XA = XFLA  XB:= XFLB XC = XFLC

Yron Harpy3ku 2-1o puzgepa

I = atan(TGF)
Koo purmenTs! pernpeieneHHpIX Harpy 30K 1o ga3am 3-1o punepa

Na + 1
. Nb+1
Koa : > Na Kob = Koo e Nc+1
2-Nb /\/\M(/)\/\(/:\/\'_
2-Nc
Kob = 0.55 Koc = 0.6

Koa = 0.6



[Napenus HanpsbxeHuit 1o gazam 3-ro dpunepa

DUA = IA-(RA-cos(F) + XA-sin(F))-Koa

DUA = 25484
DUB := IB-(RB-cos(F) + XB-sin(F))-Kob DUB = 25261
DUC := IC-(RC-cos(F) + XC-sin(F))-Koc
DUC = 22.197
DUA + DUB + DUC
DUU :=
MWW 3 DUU = 24314

[Marenns HanpsbkeHui 1o pazam 3-ro repa B MporeHTax

100
DUAP = DUA~§0 DUAP = 11.584
100
DUBP = DUB-Z0 DUBP = 11.482
100
DUCP = DUC-Z0 DUCP = 10.09
DUUP := DUU-Z
= T2 DUUP = 11.052

Koo purmenr 3amonmaennst rpaduka Harpy3ku 3-ro gumepa

. ™
MM 876() KZ =04

OTtHOCHUTEITEHOE BpeMs HANOQIBIINX ITOTeph 3-T0 (huepa

2
. (0.124 + 0.876-KZ)
Mw— KZ TAU = 0.562

OTHOIIICHNE WH Ty KTUBHOTO ¥ aKTHBHOTO COMPOTHRICHMH (a3 3-ro puzepa

XA XB XC
Xra ;= — Xrb ;= — XIC 1= ——
M RA T RB O RC

xra = 0.986 xrb = 0.856 Xre = 0.916



KoaddurmeHT cBs13u Mex 1y IOTEpSIMH HAIMPSDKEHUS M TIOTEPSIMH MOIITHOCTH 3 - TO puzepa

2

KCA = 1t TGF en | + TGF KCC | + TGF
ANVWVAAAMA - =

I+ xra-TGF N1 + xrb- TGF PN 1 + xre- TGF

KCA = 0.882 KCB = 0.932 KCC = 0.908
Cpennuii Tok 310 pugepa
_ (IA+IB+1IC)
ICP; = 3 ICP; = 24.667

KoaddurmeHt HepaBHOMEPHOCTH TOKOB 2-T0 (hrziepa

AL (1a2+ 182+ 1CY) A= 1+ 1,5.% o RN
3-(ICP3)° RF

KNER = Al-A2 — A3 KNER = 1.03

[Totepu sHeprum 3-1o huaepa B MpOLEHTAX

DWAP := KCA-DUAP-KNER-TAU

DWAP = 5915
DWBP .= KCB-DUBP-KNER-TAU DWRBP = 6.198
DWCP := KCC-DUCP-KNER-TAU DWCP = 5306
DWAP + DWBP + DWCP
DWSP := 3 DWSP = 5.806
DW; := DWSP

DW; = 5.806



BbBIBOPKA
CyMMapHbIii TOK Bcex 3 ¢puaepoB

ICP, = 26 ICP, = 25 ICP; = 24.667

Nf
IS := Z ICP;

i=1

CymMapHsle noTepu 1o Bcem 3 puaepam

DW, = 6.255 DW, = 4.448 DW; = 5.806
f
3 (DW; ICP)) B
DWS := S DWS = 5512

3
1
MO := _Z DWi MO = 5503

CpeI[HeKBaz[paquoe OTKJIOHCHUC TIOTCPb

Nf
> (DW; - MO)’
i=1

50 = (Nf - 1) SO = 0.941

Koappurment Bapuarmu norepsb

SO
A= 1o KV = 0.171
[MorpenrHoCTh BEIOOPKH

DV =2 KV 100
) \/ﬁ DV = 19.736



