YETBIPEXITOJIIOCHUKHA

YeThIpEXMOIOCHUKOM HA3bIBACTCS DJICKTPUYECKAs [Eb, KOTOpas UMe-
€T 2 BXOJIHBIX U 2 BBIXOIHBIX 3aKNMa

Lo Ly
1 4 > < b )
G —g
1-1"— mepBUYHBIE 3aKUMBI;
(—jll 4x-m ll—jz 2-2"-BTOPUYHBIC 3a)KUMBI.
G —
l' 2'
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Kunaccupukanusa 4eTbIpexnoJi0CHUKOB

YeThIpeXIOICHUKNA OBIBAIOT:

1. ITaccuBHBIE (0€3 HCTOYHUKOB YHEPTHH ).

2. AKTHBHBIE (COAEpKAT HCTOYHUKHU SHEPIHH ).

3. JIunenHble (coepKaT TOJIbKO JUHEUHBIC JIEMEHTHI).

4. HenuHeliHbIe (€CTh HEJIMHEMHBIC DJIEMEHTHI).

5. CumMeTpuuHbIe (ITpU IEPEMEHE MECTaMU BXOIHBIX Y BBIXOJHBIX 3a-
’KUMOB TOKH W HAIPSHKEHUS BO BHEIITHEW 1€ HE MEHSIOTCS ).

6. HecumMmeTpuuHsbie (HE 001a/1at0T CBOMCTBAMH CUMMETPUYHBIX ).

7. O0paTuMbI€ — B KOTOPBIX B3aMMHAasi IPOBOJUMOCTh BXOJHOTO U BBHI-
XOJIHOI'O KOHTYpa HE 3aBHUCHUT OT TOTO, Kakas U3 JBYX Map 3aKUMOB SIBJISI-
€TCA NEPBUYHOM, a KaKasd BTOPUYHOM.

Bce nuneiinvie naccuenvie uemvipexnonrwcnuku oopamumot !!!

HeoOpaTrnmble — HECHMMETPUYHBIE AaKTUBHBIE YETHIPEXOIOCHUKH.
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3agayv TEOPUU YETHIPEXIIOTIOCHUKORB

1. HaxoxJieHre TOKOB U HANpsKEHUM Ha BXOAE U BBIXOJE 4X-MOJIIOCHUKA
o ero OOOOMmIEHHBIM ITapaMeTpaMm, O3 pacyera pexuma BHYTpU 4X-
MOJIFOCHMKA.

2. BplunciaeHue MmapaMeTpoB CIIOKHBIX 4X-TIOJIFOCHUKOB, 00Opa30BaHHBIX,
BKJIFOUECHHEM 00JIE€ MPOCTHIX.
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Teopnﬂ JINHEHHBIX MaCCUBHBIX YCThIPECXIMOJIIOCHHUKOB

OCHOBHBIC YPABHEHHUS U ITapaAMETPHI YETHIPEXIOJOCHUKOB

[’ I

- —

1 4 b,

 — B

(_jll 4x-11 l(_jz
7, —g
' 2!
Taonuna
Jano UL,U, 1, Ul L,U, UL Ul

Onpenemuts | 1,1 U,Up UL UL L,U, UL
ITapameTpsl Y Z A H G B

B 1mHenHBIX OCIX 3aJdHHBIC W OIIPCACIIAICMBIC TOKHW W HAIIPSKCHUA

B.A. Anexun. DnektporexHuka. Koncnekr nekuuii. 2012
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CBSI3aHbl CHCTEMaMH 2-X JIMHEHMHBIX ypaBHeHUW. KoadduumeHTs >THX
YPABHEHUM HA3BIBAIOT ITApaMETPaAMU YETHIPEXITOIOCHUKA.

Cuctema Y mapaMeTpoOB

b

-2

%}
B Hano: U,,U
4x-11 £r=05 o ’
Haiitu: 1,,1,

%)

2'

CuuTaeM, 4TO K YETBIPEXIIOIIOCHUKY MOIKIIOUYEHBI 1Ba MCTOYHMKA HAIIPs-
xenuws: £, =U £, =U.,.

[1o MeTOy HAJIOKEHUS:

B.A. Anexun. DnektporexHuka. Koncnekr nekuuii. 2012



/ I
L — L ‘|‘l1 — X11Q1 +Z12Q2
/

/ / '
]2 :lz ‘|‘12 :Z21Q1 ‘I'Xzzgz

CocTaBJsOIKUE TOKa 00YCIOBICHBI JEMCTBUEM KaKI0I0 HAMPSHKECHUS 110
OoTAeIbHOCTH. Koa(pDuLmeHTsl Npy HANPSKEHUSAX SBISIOTCS IMPOBOJIUMO-
CTSIMU M Ha3bIBAIOTCS Y - IIAPAMETPHL.

OU3NUYECKHUN CMBICI U HEMOCPEJACTBEHHOE OIIPEACIICHUE
Y-mmapaMeTpOB

U ) = O> - BXOZHAas mpoBoauMOCTh ITpu K3 Ha BeIX0a€;
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L,

Y, = _—(Q | = 0)- BXOJHAsI IPOBOAMMOCTE CO CTOPOHEI BBIXOIHEIX

U,

3axuMOB T1py K3 Ha Bxoze (BBIXOHAS TPOBOJIUMOCT );
/
Xé]::;il<
U,

U, = O)-pr{Maﬂ neperaTouHas npoBoAUMOCTh Ipu K3 Ha

BBIXO/IC;

/
Xlz == <
U,

BXO/C.

U, = 0)- oOpaTHas nepegaTodyHas IpoBoAMMOCTh Ipu K3 Ha

CBoicTtBa Y - mapaMeTpoB

1. Yi,=Y,- B 00paTUMOM YETHIPEXMHOIOCHUKE BCETAa BBIMOJIHICTCS.
JINHENHBIA TACCUBHBIM YETBHIPEXMOJIOCHUK HMEET 3 HE3aBUCHUMBIX Y -

7
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napamerpa.

2. B cumMMeTpu4HOM OOpaTHMOM YETBIPEXITOJIOCHUKE
Y 11=Y2. MeeM 2 HE3aBUCUMBIX Y -mIapameTpa.

Matrpuunas (opma ypaBHEHHUH

)i Y Y, ||U
=" =~ : ‘Z‘ — anzz _XuZzl-
]2 le Xzz Uz

Cucrtema Z —1mmapamMeTpoB

| L L Hano: 1,1,
o— — 2 Haim: U,,U,.

Q1l 4x-11 lQ2 U =41 +4,1,
g_l' —zz' U,=24yl +24x»l,

Y 12=Yo;
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POU3NYECKUN CMBICT U HEITOCPEJACTBEHHOE ONPEACICHUE
/-napaMeTpoB

U,
AT —(l ) = O) _BXOJIHOE COIPOTHUBIICHHE YETHIPEXIOIOCHUKA TIPH
1,
X0JOCTOM XOJI€ BTOPHUYHBIX 3KUMOB (XX2);
u,
L, = —(l | = 0)- BXOJIHOE COMPOTHUBIICHHUE CO CTOPOHBI BBIXOIHBIX 3a-
1,
KUMOB 1ipu XX 1 mepBHUUYHBIX 30KUMOB (BBIXOTHOE COMPOTUBIICHHE);
U,
L, = —([ , = O>- IpSMOE TIEPEIATOYHOE CONMPOTHUBIIEHHE TTPH X X2;
1,
U,
L, = [—Q | = 0>- o0paTHOE IepeaaTouHoe conporusieHue npu XXI.
L,
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B 00paTuMOM 4YeTBIpEXIOJIOCHUKE: £1,=2>; — 3 HE3aBUCHUMBIX Z - IIa-
pamerpa.

B cUMMeTpUYHBIX 00OpaTUMBIX YETBIPEXMOIOCHUKAX: Z17=2>1; L11=L»
— 2 HE3aBUCUMBIX 7. — IapaMeTpa.

CBsA3b Y U Z mmapaMeTpoB

[ =Y,U +Y,U,

12 — X21Q1 - Xzzgz
Pemum 3ti ypaBHEHUA OTHOCUTENBbHO U U Us.

—1 T
U1 Xll le ]1 1 Xzz _Yzl
Uz Z21 Xzz

YpaBHEHUA B Y NapaMeTpax:

1, :m —Y, X

10
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1Y, —Lz][zl]

‘Y ‘ _le Zn 12

[Tony4yunu pemieHue, NOgO00OHOE CUCTEME Z-NapaMETPOB, U HAXOJUM
CBI3b/Z U Y

(_]1—Y22] Y12] (X% _X%\
|7 [Zn le] Y] Y]
oy

Y, Y Z £y _X% X/
— g
R TS WA (A
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Cucrtema A — mapaMeTpoB

HpI/IMeHHGTCSI IIPpX AaHAJIU3C IICPCaadn SHCPIUU OT BXOAHBIX 3 KMMOB K
BBIXOJHBIM 3dKUMaM. HaHpaBJ'IeHI/Ie TOKa l 2> IBMCHHNJIOCh.

1 L _ I N Hano: U ,,1,.
Z— —@  Haiitm: U, 1.
l_jll 4X-T1 ll_fz U =4,U,+ 4,1,
[, =4,U,+ 4,1,
1’ 2
CBs3p A 1 Y —1apaMeTpoOB
Y 1 Y Y
Ay, = _ﬁ’ﬁlz =——",4, = _u,ﬁzz =—="
' b b b

12
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Y, Y 1 |Y
‘A‘ = A Ay — 454, = S __u —
o5, 5L L,
_ N, — 4 Y, + 5,5, _ Y,
r, L,
Y,
B n11000M 00paTHOM YETBHIPEXITOJIOCHUKE Y_ =1= ‘1_4‘ =1
221

Onpenenuresb CUCTEMbI A-n1TapaMeTPOB paBeH 1.
CrnenoBaresibHO, UMEEM 3 HE3ABUCUMBIX MapaMeTpa.
Nmeem 3 HE3aBUCUMBIX A TTapaMeTpa.

B cummerpuynoM detbipexnontocauke 4, = A4,, = ciemoBaresbHOo,
MMEEM 2 HE3aBHCHMBIX A — ITapameTpa.

13
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DU3UUYECKUNU CMBICT U HENOCPEJICTBEHHOE ONPEICIICHUE

A-mapaMeTpoB

U

A4, = ﬁ([ , = 0>- KO3 PUIIUEHT TpaHC(HOPMAIIUH 10 HATIPSIAKECHUIO
)

(mpu XX2);
I

A4, = 7 <U , = 0) - k02> duument Tpanchopmaryu Toka (mpu K32);
45

4, = ;—1(U2=O) BEJIMYMHA, OOpaTHasl NMepeaaTOYHON MPOBOJAMMOCTH IPH
(K32);

1_421 —

([ , = 0) - BEJINYMHA, 00paTHas IepeJaTOYHOMY COIPOTHUBIIC-

IS ‘J_N 5

B.A. Anexun. DnektporexHuka. Koncnekr nekuuii. 2012
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HUto (mpu XX2).
Cucrtema B-mapameTpos

14 b,
— ——
U, l Axonn l(—jz Jano: U, 1.
Haiitu: U ,, 1,
— —2
I' 2'

YpaBHEHUE B cUCTEME B-mtapaMeTpoB:

U,=4,U, + 4,1,

12 — Az1g1 "|‘411£1 |

[Ipu nepemeHe HanpaBiICHU Iepeaadn SHEPTUr KO3PPUIUEHTHI A1 U Ay

15
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B O6paTI/IMBIX YCTBIPCXITIOJIOCHUKAX MCHAIOTCA MCCTaMMU.

Cuctema H-mapameTpos

N L Hano: [,,U,.

Pl S+ Haim: U, L,
l_jll 4x-11 ll_jz

I' 2!

YpaBHeHus B H-nmapamerpax:

U=Hd,1,+H,U,
[, =H,I[+H,U,
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PU3UYECKUN CMBICT U HEIIOCPEIACTBEHHOE onpeaenenue H-

mapaMeTpoB
(
U, 1
H, == — —— - BXOJIHOe comnpoTuBicHue pu K3 BeIx03a;
\ ll U,=0 Xll
(
U, 1 3
H, =|— = ——- K03 (dUIMEHT 00paTHON CBSI3U I10 HAIPSI-
11, U
22 )0 2w
XKEHUIO pu XX BXO0J1a;
/,
H, = T - koo puiment nepenayun Toka npu K3 Beixona;
=1 U,=0

B.A. Anexun. DnektporexHuka. Koncnekr nekuuii. 2012 17



H, = é—z — ZL
=22

=2 1,=0

- BBIXOJIHAA IIPOBOJUMOCTH IpU XX BXOJA.

BXOI[HOQ CONMPOTHUBJICHHUC Y€CTHIPCXNMOJIOCHUKA

1 L b

S _= %
Qll 4x-11 lg2 Lo
F— 724
I' 2'

18
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1—4 —|_A12

U1 _ Q21_411 il 121_412 _
lex T
]1 Q21_421 Bl 12422

Sy + 4y

>~ \IQ I~ ‘IQ

YacTtHble ciiyyaun

A

EemZ,=0, £, =2, =—%*.Bom Z,=00,Z

1—422

_ ZzAu T 1_412 |
ZzAzl _1_422
A
lex — Zl — =L
L5}

19
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BXOI[HOC COIIPOTHUBICHHUC CO CTOPOHBI BBIXOAHBIX 3dKHUMOB

Il )
1 b
5 - 2
-/ _ll 4x-11 l_Uz
723 —J
T > | Losx

3anuchIBacM ypaBHEHMS B B-nmapameTpax:

Qz — Q11_422 T 111_412

l,= Q11_421 T 111_411

U2 . Q11_422 Bl 111_412

Haxomum: £,, = —= =
lz Qlézl T llfilu

211_422 1 A12

Zlfilzl T 1_411 |

B.A. Anexun. DnektporexHuka. Koncnekr nekuuii. 2012

20



YacTHble clyyau:

Ecm /Z,=0,4Z,, =72, :é. Ecmm £, =00,24,,.=24,, :é.
A, 4,,

CBOMCTBO YETBHIPEXITOIOCHUKA
YeThIpeXIOIICHUK MPeoOpa3yeT CONMPOTUBICHUE HArpy3kh. BxomgHoe
CONPOTHUBJICHUE YETHIPEXMOJOCHUKA ONMPEACIACTCA €ro mapameTrpamMu |
COIPOTUBJICHUEM HATIPY3KHU.

IlapaMeTphI X0J10CTOr0 X0/1a U KOPOTKOI0 3aMbIKAHMSI

Conporusnenust Z,,,2,,,Z, . ,Z, Ha3piBaloT napamerpamu XX u K3.

x’

21

B.A. Anexun. DnektporexHuka. Koncnekr nekuuii. 2012



CpouctBa nmapameTpoB XX u K3

Zy _ 4, 1_421. Ly, _ 4, 4,
Z,, 4, A4, Z,, 4, 4,
Ly _ Ly
[lonyyaewm: — . MOXHO MCHOJIB30BaTh VI MPOBEPKUA U3ME-
le Z2x
PEHUU U PACUETOB.
B cummerpuuHbix getsipexmontocHukax: A, = A,,. Ilpu atom momy-

1UM. Zlk — ZZk — Z > le — ZZx — Zx'

Boerunciienue A-napaMerpon dyepe3 napamerpsl XX u K3

B 00paTHMOM YETHLIPEXIIOIIOCHUKE: ‘A‘ =A.,4,, — 4,4, =1.

22
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/
IloncraBiasgeMm: 421 — 4%1 5 422 — Zz Azl = | == 4119 AIZ — Auzzk

Z,

X

[TonyuuMm ypaBHEHHUE:

Z,, A
‘A‘ = 4,4, Zz — 4,2, _%
—lx
— 7/
Haxomum A,: A° Lo — Loy =1, 11\/ Lo — 1,
1x

—11 Z

1_411 — Z le
Zox £k

BerunciauB A, ocTaabHble A-TapaMeTPpbl HAXOIUM I10 (POpMYJIaM:

B.A. Anexun. DnektporexHuka. Koncnekr nekuuii. 2012
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A4,=A4.2Z

A,y =2 4, =24

A Z

—11°

le T Z

—lx

TpeOyeTcs mononHUTEIbHAS TPOBEPKA apryMeHTa A, TaK KaK KOPEHb
KBAaJ[PATHBIN U3BJIEKACTCA HEOJHO3HAYHO.

CxeMbl 3aMCIICHUSA YCThIPCXITOJIIOCHUKA

CuuTaeM, 4TO OBUIM U3MEPEHBI Ha 3aJJaHHON YaCTOTE U U3BECTHBI A-
[apaMeTPbl YETHIPEXIIOIKOCHUKA U €T0 YPABHEHUS:

I

1—_>

17/

_11 4x-11

z_

g
—>

Q1 — Q21_411 T 121_412

1!

2
]
ll_fz [, =U,4, +1,4
]
2

B.A. Anexun. DnektporexHuka. Koncrnekr nekuuii. 2012
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TpeOyeTcss HalTH cxXeMy 3aMEIICHMSI M3 MACCUBHBIX CONPOTHUBIICHUI,
KOTOpAsi UMEET TY K€ MATpUIly A-mapaMeTpOB.

T oOpa3Hasa cxema 3aMEIICHU S

1 L A Z b 5
| !
Qll Lll z lgz Tpebyercs Haiitn £, £,, Z,.
< l "}
i >
CocTraBisieM YypaBHEHHUS:
A A2
U, +1,7, 1 7
L=1L+I=1+= LS =—U,+|1+=%|1,
Z3 Z.% Z3

25
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A1y Ap

Z Z,7
Uy =U, +LZ,+ 1,2, =U, 1+ 2+ 1| Z, + Z, + =

=3 =3
BBIpa)KaeM COIIPOTHUBJICHHS 4YCPC3 A-HapaMeTpBI:
A, —1 A,, —1 1
ZIZ_H )Z2:_22 ;Z:;:—.
421 AZI 421

Cxema 3aMeleHus ClpaBeqjinBa Ha TOM 9YaCTOTE, A1 KOTOPOH OIIpeIiee-
HbI A-ITapaMETPBHI.

26
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[I-o0pa3Has cxeMa 3aMeICHUS

L, L,= A4,
o o ]
Z — 412
Zy Ze = 4,1
o o %/ Z _ Alz

B.A. Anexun. DnektporexHuka. Koncnekr nekuuii. 2012

27



COeI[I/IHeHI/IH YCThIPECXIMOJIIOCHUKOB

[locnenoBartearHOE COEITMHEHUE

L BXOIHBIE W BBEIXOJIHBIC 3aKHMBI BKIIOUECHEI
—y
l v,  TIOCJEI0BATENLHO.

l[ CoeaMHEHMS YEThIPEXIOIIOCHUKOB HA3bIBAIOT
12
peryJsipHbIM, €CJIH COXPaHSIETCI PaBEHCTBO TO-

lQ"z KOB MTOATEKAIOIINX K BEPXHEMY 3aKHMY U BBITE-

— > KalolllnX U3 HWKHCT'O 3 KUMaA KAXKI0I'0O YCThIPCX-

76
ITOJIFOCHHUKA.

Peryiisipable COEIMHEHUS] UMEIOT:

1. TpexnoarCHUKH, COEAUHECHHBIE OOIIMMU 3aKUMaMHU.

B.A. Anexun. DnektporexHuka. Koncnekr nekuuii. 2012
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a
j 2. UeThIpeXHOIOCHUKHU C TpaHC(OopMaTOpa-
M.

?—\Q

BriBo1 (hOpMYIIbI COEAUHEHUS

i Ui Z,)| | Uil _ gz [L
JIS «Ka» . = ] 19 «KDb)» : p—
Ul T U’ T\

B IMOCJICAOBATCIbHOM COCIMHCHHNU CKJIQJAbIBAKOTCS HAIIPSOKCHHUS Ha

29
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BXOJAC U BbIXO/C.

U, = (_]1/ + (_]1”
U, = (_]2/ + (_]2”
U,
Uz] B

i 1 AR o R

[Ipu nmocienoBaTeibHOM COEAUHEHUN CYMMUPYIOTCS MaTpuilbl Z - ma-

U//
2
pamerpos: Z = /4 _ + Z£,.

U/

U,

_|_
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[TapannenbHOE

ll ll !2 12
1 > > - - 9)
& ® a ® 7/
W ]
>—¢ 2,

COCIMHCHUE
5 (U
Jna «an:| " =Y [ |,
1 U,
I/ U
JIns «by»: _1” =Y, [_1
1 U,
L) (L (L4 U,
I J: I +[1” =(L+L),
1, 4, L Yo

[Ipy mapamieabHOM PETYIISIPHOM COCAUHEHUU CYMMUPYIOTCA MATPULIBI

Y -11apaMeTpoB.

B.A. Anexun. DnektporexHuka. Koncnekr nekuuii. 2012
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Kackannoe coennHeHue

I I I 1"
— > — > — > — >
1%/ — %]
lﬂﬁ a le Q'll b u"
& &

YcioBue PErysipHOCTH BBIIIOJIHACTCA BCCTAA.

JInst «a» (_]1// = A, (_]f/ . Jlst «by : (_]1/,/ = A, (_]é/, .
1, 1, 1, 1,

32
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U,| (Y o U,
Taxk kak: |~ |=| |, momyunm: |~ = A, 4,| |
L) 4 4, 1

[Ipy KaCKagHOM COEIMHEHUHN TIEPEMHOKAIOTCS MAaTPHUIBI A-ITapaMETPOB.
Pacuer A-napaMeTpoB NMPOCTHIX YETHIPEXNOJCHUKOB

Ql — Angz ‘|‘Alzlz
L — Azlgz +Azzlz

IIpsamoe coenuHeHuE

YpaBHeHUA B A — mapaMeTpax:

I I
1 — ™2 U, =U, y 1 0
|u o L=1," " lo 1)
1'a z D'
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[IponosibHOE CONPOTUBIECHUE

I
—_— __2>
| g—— o D

Z,
l U, ll_fz

1'& 2z 2

U =U,+1,Z I Z

b

[TapannenbHOE CONPOTUBIECHUE

I b
1 T D
lgl IZl Z lﬂz
|'g . 52

1
I, =1, ‘I'lzlz_gz +1,

=2

=1, “lo 1)

B.A. Anexun. DnektporexHuka. Koncnekr nekuuii. 2012
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['-00pa3HbIil 4X-MOJKCHUK

L, zpb, A_[l 0][1 Z%] 1 Z/ |

| & T —a 2 |

lQl 24, le

'@ : '

I
27,

A1 1 Ay, TOMEHSUIUCh MECTaMH.
| & —T—ﬂ 2
(1+2) %

l(_jl 24 ll_fz =

'@ l A \ AZz 1/
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CumMmeTpuuHblii T 0Opa3zHbIM

Z,/2 Z,/2
lo— | [ =2 (1+g/
2Z
Z, <1_4r2><1_4r1): 1 2
\ /ZZ
@ 22

CumMmeTpuuHbd [1-00pa3HbIi

IN

1 | (
z—T— —T—z 2 1+Z%Z
22| 2Z (AF1)<‘—4F2) — _221

1';—1 ‘o ; \/;2<1 T
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XapakTepucTUYeCKHEe CONPOTHBJICHUS

XapaKTEPUCTUUYECKUMU CONPOTHUBIICHUSAMU ITACCUBHOIO YETBIPEXIIO-
JHOCHUKA Zi. U Z). HAa3bIBAKOTCS J1BA CONPOTHUBIICHHUS, YJIOBJIECTBOPSIOIIAE
YCJIOBHUIO MOJIHOTO B3aUMHOTI'O COTJIACOBAHHUS, & UMEHHO:

| &— 4?2 1?7 —22

Z2: Z2c

1= Lic
|_1;_ 45 PF _;;‘Zm

2'
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A.Z, + A4
HpH Z2 :Z2c’ Zexl — == = :Zlc
T e A Z, 4,
A1 L&pe T A
A.Z. + A4
HpH Zl :Zlc’ Zex2 — == == :ZZC
T T Az 4,
ALy T 4y
Onpenenenue. YeTbIpEXMOIIOCHUK, HATPYKEHHBIM HA XapaKTEPUCTHU-
YECKOE COMPOTHUBIIEHUE, HA3bIBAETCA COTJIACOBAHHBIM C HArpy3KOM.
Pemmas nBa ypaBHEHUS, ITIOJYUYUM BBIPAKECHUA IS L. U Lo,

Z, = A A Z, = Ap A, |
Ay 4,, A, 4,
A A
\/Zch% = 2—12» — 2—11»
Ay, Ay
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L. = \/leZuc Ly = \/szZyc :

XapakTepucTuueckas NoCTOTHHAsI nepeaadu (Mepa nepeaadmn)

A L PaccmoTrpum YETHIPEXIIOIIOCHHUK,

12 g2 HAIpYKEHHBI Ha XapaKTEPUCTUYECKOE
_U4 ATl szl Z,=7,. CONPOTHBIICHHME:

YeTBIPEXIIONIOCHAK COMIACOBAH C HATPY3-

1';— 445 KOU:

2!

A, 4,
45,4, . Z,,
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All Zlc

OO0o3HaUuM: |—— = = M --KO3PPUIHUEHT TPaHCHOPMALIUH Ye-

422 Z2c
ThIPCXITIOJIOCHHKA,

e = \/411422 =+ \/412421 :
g = ln<\/ﬁuﬁzz + \/412421 ) = a + jb - xapakrepuctiuueckas mocro-

SHHAs Mepelayu, Mepa nepeaavu;

a — XapaKTePUCTUUECKOE 3aTyXaHHUE;

b - xapakTepuctuueckas ¢gasza, (hazoBasi IIOCTOSTHHAS.

B cuMMeTpHYHOM B COTJIACOBAHHOM PEKHUME YETHIPEXTOJKCHUKE:

U« 1

A . =A,, m.=1U, =m,U,e, =L =% ==L,
=11 =22 T =1 =2 U2 ]2
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g atjb __ _a _jb U, U, jlor—e)

ee =e""" =" ==—=|—|e
u, U,
e“:ﬂ; a:lnﬂ.
U2 U2

XapaKTepUCTUYECKOE 3aTyXaHUE CUMMETPUYHOIO YETHIPEXITOIIOCHUKA
PaBHO Jorapu@my OTHOIICHHS aMIUIUTYJ HAIPsSOKEHUH WM TOKOB HAa BXO-
1€ U BBIXOJIE.
3aTyXxaHue U3MEPSIOT:

B Henepax: 1 Hen.— 3aryxanue B e pa3: [n(U,/U,)=1 nHem.
B nemuobennax : 1160 = 20 1g (U,/U,).
1 16 =0.115 wen. 1 ven.= 8.66 10
KoadpuumeHt ¢da3pl paBeH caBUTY (a3bl MEXKY BXOJHBIM WU BBIXO]I-

HBIM HAIPSDKEHHEM COTJIACOBAHHBIX YETBHIPEXIIOMIOCHUKOB: b = ¢, — @, .
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1
g g
B cormacosannom pexume: U, = m, U,e~, [, =—1, e~
m

T

YpaBHeHUS YETHIPEXNOJIOCHUKA B THIIEPOOIUIeCKOH popme
e* = \/411422 + \/412421 y
Haxomum e—g o 1 L \/411422 o \/412421 _
\/ﬁnﬁzz =+ \/412421 (411422 o 412421)4
\/411422 - \/412421 y

Bripazum runep0oandeckue QyHKINU:

e§ + e_g e§ _e g
) — Chg — \/411422 (1), 5

Bunum, uto: et = Chg -+ Shg.

= shg = \/412421 (2).
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/A / /
Panee ObLIIO HAMICHO: | — =1 (3), \/ Z,.2, =, == (4)
45 Z,, 4

Penras ypaBHeHus (1-4) oTHOCHTENILHO A-TapaMETPOB, HAXOIUM:

4 / Z,. y /Z 1
T Z2c w2 Zlc \/ZICZZC
A

— \/ZICZZCShg'

YpaBHEHHUS TSI COTJIACOBAHHOTO PEKUMA B TUIIEPOOJINYECKON (PopMeE:

U, =mU,e" = mT(chhg + sthg) — My (QzChg + 12225h§>9

1 1 1
1=t 1ef = (Lehg + Lshg) = —| Lehg + L2 shg
m, m, m, Z,

AZI —

Shg,
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Kacxazmoe COCAUMHCHHUCE COIVIACOBAHHLIX YCTbIPCXITOJIIOCHUKOB

JlJ1s1 cornmacoBaHUs:
L b I3
—> —> —>
G — Z Z3C’ZBX6 _Z2c’Zexa Zlc
l(_fl a l% b l—]3l VAR
& & zJ

—»Zlc Z2c<‘ *220 Z3c<_

Z

Zlec

A

£ 8at8
2c e_a _6U

g g
U, =m, e*m, Ue™ =
T T T Z,\Z
2c =3¢

IIpy corigacoBaHHOM KaCKaJHOM COIPOTHBJICHUE PE3YJIbTHUPYIOIIUMI
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YETBIPEXIIOIIOCHUK UMEET XAPAKTEPUCTUUECKUE CONMPOTUBIIEHUSA L. U L3¢

1 MEpy Iiepenadu g, t 2,
CUMMETPHUYHBIN YETHIPEXITOTIOCHUK

- “lc —2c ~c
lgl Lga 8b 8c Zn: ZC ga — ga —I_ gb —I_ gc
i [~ My =
F ‘ | BxomHoe  COIMpOTHBIIE-
Z. Z. Z. HHE BCer/a paBHoO £ ..

KoMIuiekcHbIe nepeaaTouHbie (PYHKIUH YeThHIPEXIOJIICHUKA
KoMmnnekcHas GQyHKIUS IO HANIPSAKCHUS
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. U U Z
K, (]0)) === —* — : :
U~ AW, +4pl, 4,4,+4,
/Z
AUX no Hanpspkenuto: (K, ( jo )= K, (@)= == .
‘ U< >‘ U< > A,2,+ 4,
/Z
dUX: ¥V, (jo)= Arg == .
. < ) A2, + 4,
YactHelid cnyvait: £, = 00, K, (]a)) = AL
Ay

Hcnonb3yercs aj1st IpoBEPKHU pacueTa A.
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KoMmnnekcHas nepegaTodyHass GyHKIUSA 11O TOKY:

I, I, 1

I, AU, +A4,1, A4,Z,+4,

, 1
Yacrusrit cnyyait: £, =0, K, < ]a)) = o
A
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