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AHAIW3 METOOOB OMNPEAENEHUA o
nPOBOAMMOCTU N3onaunu and ninHM C OTNAUMKOWU

U.H. XycauHoe, P.P. Hapaeea
2. Yensabunck, OYply

TIpeanosxkeHd BbIGOpP cxeMBbl 3aMellleHUsi JHHUH ¢ H301HPOBAaHHOH HeHTpasblo,
UMelLHell oqHy 0TNaliKy, N0 aHAJIH3Y [OrPeLHOCTH Pe3y/IbTATOB pacyera napa-
METPOB M30JISIUMY, M NPOAHANM3NPOBAHBI pe3y/abTaThl pacyeTa [JJA cay4Has
yXyIuleHusl M30ASUHI HA 0OXHOM H3 YYaCTKOB CeTH 0AHOI H3 (a3,

B pamHoit palore omnpeAeneHUe MapaMeTpoOB
M3OSLHM M MecTa MOBPEXAGHUA YdacTKa CeTH,
HUMEIOLLeH .0/{HY OTNaiKy, HPOBOOMTCA B IBa 3Tama.
Ha mepBom stane BpIOUpaeTcs cxeMa 3aMelleHus Jii-
HHM C OTHAMKOH 110 aHATH3Y IMOTPEILHOCTEl pe3ynb-
TATOB pacyeTa MapaMeTpoB H30JsHMH. PacdeTs! mpo-
BOJATCA O METOXY y3710BbiX NoTeHumanos (MVYII) u
MeTony KoHTypHbIX TokoB (MKT). Ha BTOpOM 3Tane
aHasiK3 BHITIOJHAETCS [UIA Cliydas yXyAUIEHWS H30Ii-
IIMY Ha OJHOM H3 y4acTKOB CETH.

PaccmoTpum nepBhiil 3Tall PacyeToB, B KOTOPOM
aHaNM3UPYeTCs [BA BapHAHTa CXEMBI 3aMeINeHUs TH-
HHH ¢ oTnaiikoit: [1-o0pasnas u T-oOpasmas, paccuu-
TAHHBIE [0 METOMY Y3JIOBBIX TIOTEHIMAJIOB B METOLY
KOHTYPHBIX TOKOB.

Ipw 3ToM cuymTaerca 3ananHol TpéxdasHas Lenb
¢ cuMMeTpudHbiM rctogHHKOM OJC u cumMeTpud-
HOH HaIrpy3KOH, MO3TOMY pacu€Thl BRIMTONHAIOTCS I
cxeMbl (a3bl A. JIns conocTaBlleRHs Pe3ynbTaToB pac-
qe7a ¥ [OTpenIHocTell OnpeleleHus apaMeTpoB M30-
asrd io MKT u MVYTI ucnons3oBana nugposas Mo-
Jens MUHMM ¢ oTnaikoit ¢ I1-06paszHoit m T-o6pazHo#
cxXeMaMy 3aMelleHWsd, 3amucaHHas B rnakere Math-
CAD. Tlpw peurennu 3a7a48 1MPPOBOTO MOJETMPO-
BaHUMA, Kak U B pabote 1] 3amaHHBIMH cuWTaeM cie-
QYIOLHE TTapaMeTphl:

1) mpoaonbHOe KOMIUIEKCHOE COMPOTUBIEHHE Z
TJIABHOM JIMHUH;
2) NpoRoNbHOE KOMIUIEKCHOE COTIPOTHRIEHHE Z-

OTIIACYHOM THHUY,

3) mnuHa rTnaBHOM NHMHMKA [ W OTHAeYHOM Nu-
Huu /l; ;

4) otHOcuTeNbHAS MJHHA kK NEpBOTO (TONOBHOrO)
yuacTka IMaBHOM JTHHHUHY,
(TraBHAs AMHMAS JUIMHOW [ [EJUTCS MECTOM IpUcoe-
JVHEHHA OTHAaliKu Ha [Be YaCTH; COOTBETCTBEHHO CO-
NIPOTHBIIGHHE TIEPBOTO y4acTka NuHMU Z; =k-Z H

CONPOTHBJIEHHE BTOPOro y4acTka Z, =(1-4k) Z);

5) KoodduuueHT pacripeeNieH sl IPOBOIUMOCTH m;
(anaIOriHO MPOBOAMMOCTB HEPBOTO y4acTKa JIMHUH

==

=m-Y ¥ TPOBOAAMOCTL BTOPOTO YYacTKa JIMHUH
Y, =(1-m)-¥);

6) HalpsKeHWe B TOUKE MPHCOSIMHEHNUA OTHalKK
Uy

7) Harpy3ka B KOHIE ITaBHOH M OTHaeyHOH Nu-
BAl Z,, UZ,; COOTBETCTBEHHO.

Cxembl 3amelneHHs (a3pl yIacTKa ceTH Iuppo-
BOM M™ojenu npexactaBnedsl Ha puc. 1 (mms I1-

obpasno#i) u Ha puc. 2 (ms T-obpazHoit). Pacuernt
BBITONHAIOTCA TI0 YY4ACTKaM CETH, Ha4HWHAsA CO BTOPO-
ro y4acTka.

Puc. 1. N-o6pasHas cxema 3amerieHun gasbi
y4acTka cetu

Puc. 2. T-obpasnan cxema samelieHust gasbi
yyacTka ceTu
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s IT-o6pa3zmoit cxems! wuadposoii Moaeny (puc.
1) onpenenseM:

— CONPOTHBIEHMS B KOHIE BTOPOr0 ydYacTka
BMeECTE C MPOBOAUMOCTLIO H30/AUMM ( Z;, ) ¥ B MecTe
TIPACOENMHEHUs OTHAKKH ( Zy, )

_ 2: ZaZ
Z12 T )
ZaZ ’ & +2

~ TOK Ha BTOPOM YYACTKE OT MECTa MPHCOeIH-

HeHUs OTHaiky (110 3akony OMa)

Loy =Ly +Zp;

i Yo
02 =5
=02
— HanpskeHHeE B KOHLIE BTOPOI0 y4acTka
Uy=lyp-Zp :
— TOK B KOHIIE BTOPOIO y4acTKa
. U2
[, =—=
ZaZ .

AHANOTVYHO BHIHONHAIOTCH pPacueThl U TPETLETO
ydacTka CeTH ¢ 3aMEeHOHN HHaekca 2 Ha 3.

Jing roJIOBHOTO Y9acTKa CETH OlpenenseM:

— TPOBOAMMOCTb B MECTE IIPHCOECIMHEHMS OT-
naedHOH ITHHHH

K4k + b

Y, =

o {5

;
—~ TOK 4epe3 Y, B MecT¢ NPHCOEHMHEHUS OT-
Hnaku
Iy =Uy 'Zo;
— TOK Ha MEPBOM y4acTKe OT MecTa MpHCcoeaH-
Henus otnaiku (no I 3akony Kupxroda)
Lo = 1oy + 1oy +1 .
— HaMpsKeHUC B Hadase OCHOBHOH JIMHHK
Uy =14 +U0;
—~ TOK B HayaJie OCHOBHOH JMHHH
. .Y
L =1,+U -3
1 =4+
2
s T-oGpazHo#t cxeMs! 1MdppoBoi Monesnu (puc. 2)
onpenenseM:
Z
—  CONPOTHBJEHHA HA TOCAEIOBATENLHOM =12,
HapaieNbHOM Z,, ydacTKax LEIM M B MECTe IpH-

COEAMHEHNS OTNANKU Zg)

Z,
Zy = ‘2*+Za2§
y4
Zp =50
Zp- 1 +1

Z
Zy =:§2—+Zzz§

— TOK HA BTOPOM Y4aCTKE OT M&CTa NMPHCOCHH-
HeHud oTmaiiky (1o 3akoHy Oma)

~  TOK B KOHIIe BTOPOTO Y4acTKa
. Iy

I, =1y “Z‘—Q
Ly

— HaNpsDKEHHE B KOHIE BTOPOTO YYacTkKa
Uy=1 2.
AHaOTHYHbIE PAcUeThl A TPEThET0 Y4acTKa CETH C
3aMeHOH HHAeKca 2 Ha 3.
J15 TONOBHOrO yyacTka CeTH OTpee/isieM:
— TOK Ha IEpPBOM Y4acTKE OT MECTa MpHcoeu-
Henus otnaifku (no I 3axony Kupxroda)
Iy = 1oy + 13
~ TOK B Hadajie OCHOBHOH JIMHWH

. . Z
I =1+ (L ':5‘+Uo)‘)_/15

— HaNpsh)KeHHE B Hauaue OCHOBHOM JUHUU
U, =1, '%1“+j10 -%+U0.

JleficTBUTENbHbIE 3HAYEHHS H3MEPAEMBIX BEJIH-
YYH, NOJy4YeHHble B LUPPOBbIX Mogenax IT-o0pasHoii
n T-06pa3zHOH cXeM 3aMellcHHA, UCTIONB3YIOTCS IPH
MOJENHPOBAaHUN HM3MEPSHMH HalpsKEHUH M TOKOB
npubopamu Knacca 0,1 ams 100 muksioB m3MepeHHit.
PacdeTs! BBIONHAIOTCA 110 METONY Y3JOBBIX INOTEH-
HHaJiOB ¥ METOLY KOHTYPHBIX TOKOB [UI 000X Bapu-
aHToB cxeM 3amelneHnd: [1-obpasHoi (puc. 3 (MVYII);
puc. 4 (MKT)) u T-obpasnoii (puc. 5 (MVII); puc. 6
(MKT)).

Puc. 3. N-o6pa3Has cxema 3ameuiermns aabt
yyacTtka cetu ans pacuerta no MyN

1, Z, 1o I V4 I

Puc. 4. l1-obpasHas cxema 2ameleHms aabl
yvacTtka ceTu ans pacyera no MKT
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Puc. 5. T-o6pasHas cxema 3ameuenns casbl
yuyactka ceTu Ans pacyerta no MY

Puc. 6. T-ob6pazHas cxema 3amelleHust dasbl
ydacTka ceti Anst pacyera no MKT

B pacueTax PUHEMAEM U =U;;
U2 - U2 ,EJRC(W) : U3 — U3 ,vgﬂm(l//) , e
W=+ v,

Tak xe, xak 1 B paborte [2] BBousiTCca 0603HaYE-

R A RS WO SRR S L I S S L]
aus: =000 Ly =002 Ly =1 009

s nepsoro BapuaHTa pacyeroB [l-obpasHoit
cxeMbl 3aMentesnd o MYTI (puc. 3) nanasiMu nug-
POBOM MOJENH ABJIAIOTCS:

Yo¥s,m Uy =Uy -t w =y + Jys.

3anuineM ypaBHEHHA [0 METOMY Y3JIOBbIX IIO-
TeHIHAANOB:

%) =U1;
¢2 :U2>
¢3 :UBJ

©o Yoo — @ Yo1 — 0y Yoo — 5 Yoz =0,

rae )J/H:Z—; Y =5 Ym:Z—;
4 4 4

11 4
Yoo =—+—+—+Y,,30ech [ =—
Mz, 0z g

C yueTom ko3¢ dHIMeHTa TPOBOAUMOCTH M U 3aMEHbI
11 Y+5

1
—+——+-—=g NONYYUM Yy = g+ = .
Z 4, 4 2

C yueToM npHBEIeHHbIX Bblille 0003HaYEHHH H, BBIpa-
3UB TOKM Yepe3 pa3sHOCTh TMOTEHHHANOB TIO 3aKOHY

Owma, nociie mpeoOpazoBaHus MOIYIHM YPaBHSHHAS:

. Y+£ 1 i Re(w) 1
Uy (g+= ~Uy Uy /R
0 (g 5 ) 1 Z 2 Z

e L,
Zy
U, -U, Y .
il T SRR Y R
Z, 2
U2 []RG(W)_UO

+U2'efRe(W>-(1~m)%+

w1, /R =g
0, "™ g Y. ..
3——0+U3 L pAm) _:}Q*,I2 LpBmlyy _
Z3 ’

¥ BBITIOJIHEM pacyeT NaHHBIX ypaBHEHWI B makere
MathCad.

Hna pacuera [1-00pa3Hoil cxeMbl 3aMeHIeHus 110
MKT (puc. 4) nanseiMH 1 poBOit MOIENU ABIIOT-

ct: Y, Y, m, Iy =1Ig-£/¥0, Vi

[02 =l
log = Ios 47" =y, + jys.

3anuineM ypaBHEHHS TI0 METOLY KOHTYPHBIX TOKOB:
Iy =1

Ip = 1y;

j}s =1,

Iy Zay 1y Zay + 15y Loy +1asZag +

+lss Zys +lss Zug = Eggs

Iy Zsy+ 1y Zsy + Iy Zsy + 1y - Zsy +

+1ss - Zss +Isg - Zss = Ess.

Ly-Zoy 41y Zg + 1y Zg +laa Zea +

+1ss5 - Zes +j66 Lo = E66’

2 2
e Zyy=——=———, 2 =0; Z;n =0,
£ Y, m-Y 442 £43
2
yy=—+L +—=L +——+ , 3ech
4 n m-Y Y+
y b b B Yel
U222 2
1 2
Z45:ZS4—”Y—:* >
L) Y+1
1 2
Lug = Loy =—— =— y Zsp =0
46 = L64 Y, Y+ 1, £51
2 2
Zsz——?—’y 3253 =05
L2 L—m-r
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2 2
Lss =Ly +—+—=1, + + ;
L L Y-mY Y+l
Lo =2 ! 2 V4 0; Zo, =0;
Lisg =4Lgs Y X+X37_61 > 462 ;
2 2 | 2
Ley=——; Leg =Ly+—+——=Ly+—+
2 L L O h ren

Eyy =05 Esg =03 Egg =05 Iyy =g, Iss =1y,

les = 1o

C yueToM BBUNEU3NOKEHHBIX 0003HAYeHUH ¥ BHIpa-
3uB Hanpsukenud Uy, U, , U; yepes KOHTYPHbIE TOKH

o 3akoHy OMa ToNlydeHHbIe YpaBHEHUs Npeofpasy-
I0TCA K BUAY!

.2 2 2 2
Ayt Ly (G ——+ )1y, -
m-¥ mY Y+1 Y+n
foy =2 =0
5 yin
w2 g 2
Y-my Y+l
2 2 . 2
+1y (Z, + Y+ 1y =0;
mY Y+¥, Y+7,
fyopmn 2 _j 2 2
A S A Y2
2
oy (Z3+-+ )=0;
Y Yen
2 2
Uy -1~ [y~ = 0;
Y m-Y
Uz.ije(\v)+]2 g‘lRe(\v). 2 _107, 2 =0
Y-mY Y-m-Y
U3_fﬂm(\u)+]3_f,/Jm(W),_z_joﬂ,zzo'
r ®r
JlaHHble ~ YpaBHeHWsS pacCuUMTHIBAEM B  TakeTe
MathCad.

s BTOporo BapumanTa pacuyeToB T-00pasHoi
cxempl 3amemennd no MYII (puc. 5) nanrbivu und-
POBO MOJENY ABJISIOTCS:

X’ XEN m, UO :Uoéjwo, UlO :Ulo.fj\vlll()J
Upy =Upy £, Uy = Ups £/, y =y + Jy3

3anuimeM ypaBHEHHS HO METONY Y3JIOBBIX MOTEHIIHA-
10B:

Qo - Yoo = @1 Yo =Py Yoy =3 - X3 = Jyos
~0o Yo + 0 Yy =0y Yy =03 - X3 = Iy
Qo Too ~ @1 Loy + Py Yoy 93 Yoy = i35
=g Yoo @y Y3y — Py Yy + 03 Y33 = 33,
2 2 2 2
e Yoo =—+—+—=g; Y5y =Y =—,
Lo z 'z Z =& for = 1o Z
2 2
Yo=Y =—:Yn=hy=—;
L2 = Log Z 13 =13 2

2 2
Y=+ +h=5+m-V; hy =5 =0;
VAN A 1
2
hy=Y=0Yp=ct—+h=7+l-mV,
L 4 2
2 2 4
Yoo=tH =0, Vpy=—t+t—+=—+);
L3 = Iy WEI RIS
®9 =Uy; @ =Ujp; 0, =Usy; @3 =Usps Jog =0;
Go_B2 20 _E 2 2:U, /R
g z, "z, Z, 7
G B2 2.0
A Z3 .

C y4eroMm npHBEIEHHHIX BhIIIe 0003HAYCHUH U, BRIpa-
3MB TOKH 4€pe3 pPa3HOCTh MNOTCHOMAIOB MO 3aKOHY
Owma, nocrne Hp606p330BaHI/IH MONYYUM YPaBHEHHUSA:

. .2 2
Uy-gy-Ujg-—-U --~—U~ =)
081 Vg Z 20 Z, Zz
2 2
Uy —+Uyg (—+m V)-U,-—=0;
0 Z 10 (~] r)-vu, Z1
.2 R 2
‘Uo'"’_+U70‘(*“+Z‘m'z)‘Uz‘ﬂj W= =0,
ZZ B Zz ZZ
._UO._2_+U30 (,_+ y-U, plimlw) | 2 2 =0;
Z; Zy 43
. .92 2
L +Uy—+Uyg - ~Uyg-m- ¥ =0;
Z 4
j . pIRe(w) 2 ) 2 ] ) 7= ():
Iy _Uo'7+U20'“Z“+Uzo’X‘Uzo'm r=0
%] %)
2
13-fﬂm(W—UO77+U30-}2~+U30-§=o

Pacuersl mamHLIX YpaBHEHWI BBITIONHHM B MHakeTe
MathCad.

Hns pacuera T-o6pa3Hoif cxembl METOAOM KOH-
TYPHBIX TOKOB (pHC. 6) 32 HCXOJHBIE JaHHbIE U3 LI(-
pOBOH MOJEIM TIPHMEM:

Y, Yym dig =L - 0910, Igy = Iy 0702
3anmiiemM ypaBHeHHs MO0 METOTY KOHTYPHBIX TOKOB
ju :il;

j22 =1y;

j33 =j3§

Ly -Zog+1n - Ziy + 1y - Zay + Lag - Zog +

+lss - Zys = Eyy;

Ly Zsy+ 1y Zsy + Iy Zsy +1yg - Zsy +

+1s5 - Zss = Ess,

1 1 1
TAe Zyy =~ =~ Ly =0, Zy3 =~—
Y Y e
Zes=za=-2_L. 7 _o.
Los =Lsy =—— =7 s =03
23
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Z Z, Z
Z44:-‘Zi+:i —1—-+—1-::.1_+_‘.’i+_l_ -]_,
2 2 2 2 Tmr T
i 1 1
Ly =-7= 3 Lsy=—3
, mY-Y n
V4 Z, Z 1
255::2—+”—3+—1—+~1—:“—2+:3~+ ! e
2 2L 2 2 YemY 1

Ey=0; Ess =03 Iy =1y Iss =1y
C ydeToM IpHBEICHHLIX BEilite 0603HaYeHUH U BoIpa-
3uB Hanpsokenns U, U,, U, depes KOHTypHbIE TOKH

110 3akony OMa HoNyueHHBIe ypaBHEHUS npeodpasyem
K BUAY

. .7
-]1.__1_+]3.gJJm(‘l’)._L+]10.(—_1+é+_l_+i)_
m-Y )4 2 2 mY L

]2.gJRew)_ 1 +[3 _()/Jm(\v),i_l (:3_+___)+
m-¥Y-Y Y 2 Y
Z 1

gy (FE+ 24 ! +—)=0;
2 Y-mY I
1 1

BBy e— U =0

1 1 10 m}—, 1

: . 1 . 1

]2.KJRC(W)__Z_Z._]OZ,___+]2‘ﬂjRe(\u)‘ "
2 -m-Y -m-Y

+U, -/ Re(w) = g,
foemm By L ey Ly 1
107343 v, lo2
B 3 43

+Uy - W) =,
Bcee ypasuenns, nonydennsle mo MVYIL u MKT s
IBYX BapHaHTOB cxeM 3amemieHust [1-obpasnoit u T-
00pa3Hoi, pelaroTCsl METOIOM MHHHMM3ALMH Cpel-
HEKBaPaTHHHON norpeimHocty B nakere MathCad n
onpenenseTcs CyMMapHas IPOBOAUMOCTb PACCMaTpH-
BaEMOTO YHacTKa CETH.

Pe3zynpTarsl pacuéra MOKa3aiH, 94TO IOTPELIHO-
CTH ONpejlesieHns TApaMeTpoB H3ONALMM. IS OT-
IETBHBIX YYAacTKOB CETH Ha NOpANoK OoJbiie no-
TPEIIHOCTH OTPENieNIEHAA CYMMAapHOi HpOBOAMMOCTH
usonsuyu. Pe3ynsTaThl pacueTa, MOTPEIHOCTH OMpe-
IENeHUS CyMMapHOH NMPOBOAMMOCTH H3ONILUM IpH-
BefeHs! B Tabn. 1, W3 KOTOPBIX ClIERyeT, UYTO ONTH-
MaJpHbIM gBisieTcs BbiOOp I1-o6pasHoil cxems! 3ame-
IEHUA JTMHAHU C OTHAKKOH.

Ha BTOpOM 3Tane aHalmM3HPYIOTCA PE3yIbTaThl
pacyeToB ANA Cilydas YXyHIMEHHS M30Ii1Hd B daze A
Ha TEpBOM (TOJIOBHOM) YYacTKe CETH, [PH 3TOM B
dazax B u C cuuTaeM M3OJALMIO HE TIOBPEXKISHHOH.
Pacuer mudpoBol wMoONENH MMHHH C OTHalKkoi,
nMeromied [1-o0pazHyro cxeMy 3aMemIEHHA, BbINON-
HAM [UIS HECKOJbKHX BapHAHTOB YXyIUIEHHS H30JA-
1w B hase 4:

1) Yoy = Yo +2Re(Yp);

2) Yoy = Yo +5Re(Y);

3) Yoy =Yop +10Re(L);

4) Xa1=Ysp +50Re(Yp),
rae Y,; - UpOBOAMMOCTE M30JMIIMH B (ase A Ha rep-
BOM YuacTke; Yy — CyMMapHas MpOBOANUMOCTD U304~
1M B daze B

Y= Yoyt Yo+ Yos,
3/1eCh Yp; — MPOBOAMUMOCTL MEPBOTO YYACTKA,
Y,; — IPOBOAMMOCTB BTOPOrO y9acTKa,
Y,3 — IpOBOAMMOCTE OTHACYHON JIHHHUH.

Pacuetst mm¢poBoil MOAENH BBITONHAIOTCA MO
ananoruy c¢ pabotoit {1] nis BeIOpaHHBIX BapUaHTOB
yXyAHIEHUS M30IS0MH. B pesynbTate 3THMX BBIYHCIE-
HUH OHNpeAessfiOTC KOMIUIEKCH! BCEX HEOOXOAMMBIX
HampsoxkeHuit ¥ TokoB. JaHHble TMQPOBOH MoIeTH
WCIIONB3YIOTCA NPM MOJEJAMPOBAaHMA M3MEPEHMH Ha-
NpSKEHUA M TOKOB JUIA OIIpeleleHds NapaMeTpos
wsonsuun no MVYIT uw MKT. Halinennsie mapaMeTphl
W30JALIMH COTIOCTABIIAEM C NapaMeTpaMy H30MSIuH,
3alaHHBIMA B UndpoBoii mozenn. Pacders mo MY u
MKT panu nmpaxtadueckd OIHHAKOBBIM pe3ysbTaT.
Pe3ynsTaThl MCCIIEAOBaHUA [TOIPEIIHOCTH ONpeaerne-
HUSL CyMMapHOH IPOBOAMMOCTH HU30JISIUMM Ha Lud-
poroit Mogenu o MVYTI, paccunranssle ¢ ko3dhuLu-
enroM K,=0,001, npuseaeHs! B Tabn. 2.

Tabnwua 2
BapuanTsi
YXYBHIEHME | Ggmax | OSmm Bsmax | Bsmn
mg}::;zuxl B % % % o
1) 13,267 4,581 48,586 -13,339
2) 10,586 6,512 100,195 29,127
3) 7,341 4,893 197,114 | 113,548
4) 15,543 | -19,972" | '1218,074 | 1089,381

Tabnuua 1
Cxema Me- .
same- | TOR Gs max, | Gsmin, | Bs max, | Bsnun,
pac- % % % %
weHus |
qéTa
MKT | 33,293 | -47,492 | 49,587 | 45,116
U "VVIT [ 33.293 | 47,492 | 49,587 | —45.116
T MKT | 26,499 | -57,333 | 64,817 | —-40,433
MVIT | 27,563 | ~48,991 75,001 -35,631

Kospduument pacrnpesesieBus HPOBOAUMOCTH
m, 3alaHHBIi NepBOHAYANBHO s BceX Tpex ¢az Oe3
TIOBPEXIOEHHA, B Clyyae YXyNHEHMS H30MILUUHA HE
COOTBETCTBYET pAaCHpe/iefieHHI0 HPOBOAUMOCTH 1O
yuactkaMm certd. [lodsToMy BenMUMHA IOTPELIHOCTH
pe3ylbTaToB pacuyeTa CyMMapHO¥ NpOBOIMMOCTH
M3OJIALMH JaKe NPW M3MepeHud ¢ Koddduumentom
ToyrocTH K,=0,000 momyyunach oOTIHYHAL OT Hy/ls
(maHHBE MU OZHOTO W3 BAPHAHTOB YXYALHEHHS M30-
JIALMHU OpuBeleHb! B Tabn. 3).
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Tabnuua 3
BapuliaH:;X Gsmax, | Gsmin, | Bsmax, Bs min,
YXYALIEH % % % %
W30 NSUMH
D 6,129 6,129 16,363 16,363

Jlanssiii MeToA TO3BOIAET 3aUKCHPOBATh (akT
YXYIUICHUS COCTOSHHUA M30JSIMHA # OINPEAeTHTh IO~
IPELIHOCTs PE3YNBTATOR pacuera CYMMapHOM HpoBo-
JUMOCTH.
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Xycannos [Hamuas HarumoBny okoHumi sHepreTHieckuit QakynsreT YensGHHCKOrO MONU-
TEXHHYECKOro MHCTUTYTa (HbiHe HOKHO-Ypanbckuil rocynapcrBeHHBI yHHBEpCHTET) B 1960
rogay. B 1988 roay nosyuus yueHyio cTereHb A0KTOpa TEXHUUECKUX HayK. 3aliuTa NpoXoamia
B MOCKOBCKOM 3HEPreTHHECKOM WHCTHUTYTE (TEXHMYECKOM YHHBEPCUTETE) 0 Teme: «Pazputne
TEOPHH M METOIOB AHA/IH3A DAEKTPHUECKHX CXEM C MHOTONOMIOCHBIMHM 371€MEHTaMi». Y TBep-
XKIEH B 3BaHNK npodeccopa 8 1999 rogy B Hacrosmee Bpems pabotaer B IOxHo-Ypansckom
rocyAapCTBEHHOM YHHBEPCHTETE B JIOJDKHOCTYU 3aBenyiomero xagenpoit «Teoperuueckue oc-

HOBBI 3ICKTPOTCXHHKU .

Hapaesa Py3anus Pancona okonuuna sHepreTuueckuit daxynsrer HensOHHCKOTO NOMHTEX-
Huueckoro uucturyTa (UIIH) B 1983 rony. B Hacrosimee spems paGoraer 8 KOkuo-Ypanscrkom
rocyapCTBEHHOM YHHBEPCHTETE B JIOIKHOCTH CTapilero npenojasareis kadeapst « DIeKTpo-

TEXHUKD?.
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