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Tema [poeKTa: <Pacqer /IBtrr.are"[r nocro.sHHoro roKa craprepa aeroMo6nnr))

l lcxoAuue AaHHbre Ha [poeKTupoBaHne:

HounHarbHoe Ha[pq)KeHr4e: U,,: 12 B;

Hovaualb:r'afl MorrlHocrl: P2 : I 700 Br;"

t{acrora BparrleHrr-s flKopr: fl" : 1760 o6lwus;

t{zc-no no,rlrocoB: 2p : 4;

Ko:$SaurreHr KparHocru roKa: k:  0.55,

flaAenne Harrp{x{eHufl Ha ulerKax: ,\LJ,u : 1.5 B.
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l .  PacqelHaf f  qacrb:

1.1 Onpe4eJIeHI{e pacud'rHoil l,rorqHocrr.r ABr4rarenfl vr HoMHHanrHofi enmocra

aKKyMynqropHoir 6arapew;

1.2 Pacqer rJ'IaBHbIX pa3N'repoB 3neKTpoABlrrare tt (guawerp rKop-q, rrrnHanaKera

xrcopt);

1.3 Pacqer o6r,rorxr4 rnopfl:.

I . 4 onpeaeJreHne pa3Mepa nony3aKpbrroro ra3a npf,MoyronbHofi Sopnarr;

1 .5 Pacqer MafHatrofr cucreMbr 3,TeKTpoABHrareJrr;

1.6 Pac.{er rapaMerpoB o6uorxl.r eo:6yx4eHax;

1 .7 Pacqer pa6ourzx xapaKTepr4crnK 3neKTpr{qecKoro ABurarer-s;

2. Ilpll"roineHne K rroflcrrurre,rrHoii 3anncKe

1. Ilprzloxresne I - qep're/K, o6n1ufr BnA craprepa;

2. lfpr.r:roNeuue 2 - qeprex(, MarHnrHar clrcreMa craprepa;

3. flpu,roxenne 3 - xapaKrepvcrLrtr4 craprepHoro ABr{rareJrf,.

[\ara Bbr,qaqr{ 3al'aHnr: 1 nor6pr 2016 r.

Cpox BbIfIoJ'IHeHr.It [poeKTa :

!a'rr,r 3aulr4Tbr npoeKTa:

Pyrcono4ureJrb
/ lnosnwcb)

- /'rrt-t/

(no4nr.rct)
Crylenr
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BBEIEHI{E

3,rexrpocraprep nnraerc.f, or aKKyMynqropHofr 6arapen v npeo6pa:yer ee

?neKTpr4qecKyro sHepruro B MexaHHqecKyto pa6ory, ueo6xo4unayro r,'It

frpr4HyAr{TenbHofo npoBopaqvBal]wfl KoJleHqaTofo BaJra ABI4faTeJIt BHyTpeHHefo

cropaHrrr, Ao Har{ana efo caMocroqre:rrsofi pa6oru. On AonxeH pa3Br4Barb

Aocraror{uo 6olrruofi xpyrxulufi naonaeur, uro6br npoBopaquBarb ABurare,Tb B

xonoAHoe BpeM.s, Korna Macno B ABr{rarene rycreer. Ocuoey aeroN,{o6u,'IbHblx

crapTepoB cocTaBJrrroT sneKTpoABr{faTeJru nocrosHHofo roKa c

sneKTpoMafHr{THbrM Ar.rcraHIII4oHHbIN.{ ynpaBneHl4eM. Atts craprepHoro

3neKTpo[pr4BoAHofo ABr4faTeJr.s xapaKTepHa 3HaqaTeJlbHafl HepaBHoMepHocTE,

Harpy3Kr4, o6ycloureHHafl pe3KIrM u3MeHeHr4eM MoMeHTa co[porrBlreHr4fl or cI{,'I

AaBreHr4q ra3oB B Ilr4nr4HApax 14 c:roxuofi xaHeuaruxofi KpHBoIUI4nHo-

tuaryHHoro MexaHh3Ma. llp, nepel,reuHofi Harpy3Ke cHu)Kaercq MorlHocrb H

r<oacpSnuHeHT florre3Horo Aeficrsuq clrcreMbr rrycKa, qro seo6roAnnlo

yqnrbrBarb [pr4 eu6ope MoruHocrr.r craprepHoro 3neKTpoABr{rareJrt r'r eMKocrl4

aKKyMynmopuori 6atapeu. Pexav pa6oru 3neKrpocraprepoB

KparKoBpeueusrrfr. B Hacrorruee BpeMq nycK 4enrare,uefr npon3BoAtlTct c

froN4orubro sneKTpr4r{ecKr{x craprepoB c HoMI4Ha,rIbHbIM Hanp{}KeHuent 12 - 24 B.

Hau6olee qacro npuMeHxrorcr ABr4rarenrr rtocro-sHHoro roKa craprepa

aeroN,ro6rar-s c rrocJreAoBarenbHbrM ro:6yx4eHl4eM. Arq Asarare,Tefi c

rrocneAoBareJrbHbrM eo:6yx4eHneM xapbxrepHo pe3Koe yBenplqeHI{e Kpyrtrlero

MoMeHTa, a, cJreAoBareJlbHo, 14 MoruHocrz c yMeHb[IeHI4eM .uncJra o6oporoe eara

ra Hao6opor. Haru.{He 6olrrur4x Kpyrrrrlr{x MoMeHToB B nepLIoA rlycKa ABl4rarent

14 ero pa3roHa ueo6xoAr,rMo Artr rrpeoAone:uvrfl, vHepIrHH TIoABH)KHIIX Aera,'Iefi

np14BoAa. HeAocrarrott 3TI4x ,1narare,refi tBrIflercf, 3HaqI,ITelbHat qacrora

BpaUleHr..tfl qKopff B peXI4Me Xor'IocToro XoAa. llplt 3ToM Bo3pacrarcT

ueHrpo6e)KHble cHlbI, 4eficrnyroulue Ha qKopb.
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l .  PacqdrHafl MouIHocrb. Hounua,rbHaq 6narocrr aKKyMyJInropHofr

6arapen.

3nercmpouaeHltmHbtu KIII, yqumbraarculuit 6,,Iu.flHue .MazHumHbm Lt ttexaHultecKLtx

nomepb 6 oneKmpodeuzamene, pa6Ha 03y : 0,9I u onpedennemcfl no pucyHrcy I e

3arumpuxoeauuoil soue [3J.

l lcxoluure AaHHbIe:

Uu :  12 B;  P"  :  1700 Bt ;  no :

PacqerHat 9J' IeKTDoMaf HI4TH at

D _
t -

Pacqersaq 3AC e o6Naorxe sKopt:

E ^ :  ( U " -  ^ U * ) . ( 1  -  k ) : ( 1 2 - 1 , 2 5 ) . ( 1  - 0 , 5 5 )  - 4 , 8 4 P ,

ede AUry: 1,5 B - nadeuue HanpnJ{eHutt Ha urcmKax.

Curia roKa B pacr{erHoM pe)KI{Me pa6ortt:

1760 o6lr ' rr .ru; k :  0,55; l ju, :  7,2 B:

MOII IHOCTb:

P_ L700"  =  = 1 8 6 8 , 1 3 8 r ;
4t,  0,91'

t -
P 1868 ,13

- :
Eo 4,84

_  385 ,98  A ;

Cynan,tapnoe co[porl4B,'IeHue ue[H fl Kopq :

:  0 ,0153 Ou;

M axc lrrrarbHaq gne KTp oM af HI{THat MouIHo crb :

1549
Dt m e x  -

4 k .  ( 1 ,  -  k )  4 - 0 , 5 5  .  ( 1  -  0 , 5 5 )
-  1BB7 Br;

B pexratte MaKcI4Matrlsofi  3neKTpoMarHnruofi MoulHocTr.r (k:0,5):

E , ^ =  0 , 5 ' ( u "  -  A u * ) : 0 , 5 ' ( L 2 - r , 2 5 ) :  5 , 3 7 5 P ;

In  385,98

R.

2 '  0 ,55
350,1  A;
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R^^ _ (u" - r u*)" _ (r2 - 1.,2s)2 _ 0,0153 Ot ' l ;
4 '  P^o* 4 . 1.887

Czs  =  70  A ' ' 1 ;

B Hyrpe nne aonp orr4Bn e HLIe aKKyMynqropuo fi 6 ar ap eu :

R 6 :
aa '  U^  0 ,05  '  t 2

0,0086 Ot"t .
crs ' 7n

t v

2. Pacq€r rJra BH[,rx pa3MepoB SreKTpoABLr fare, ' I f l  .

CoorHorueHue MoxrHocrpl I,r qacrorbl BpaIleHI4t:

0 , 5  . P  0 , 5,1887
= 0,965 Brf vun-';

n'-  -o '5 'no -o:u l '=u!:  1955,5 
o6 

,' L A m -  
1 , - k  1 - 0 , 5 5  

-  L /  
M I 4 H

LIo epacpurcy, npedcma6ireHHo.r4y Ha pucyHKe 2 (a), onpedetneM Ho.t4uHattbHyK)

ei4Kocmb aKKy,\4ynttmopuoil Samapeu (d"an me.ttnepamypd 25"C) [3J:

a k ' n ,  0 , 5 5 '  1 7 6 0

IIo epaQurcy, npedcm.alneHHox4y Ha pucyHKe 3 (a), onpedennetr dua.vemp flKopn

(npu meunepamype 2 5"C) :

D^ = 0'068 rtr;

lrzaverp Kopnyca:

D i  :  1 - ,55  '  D r :1 ,55  '  0 ,068  -  0 ,1  tu t ;

IIo eparPuKe.x4, npedcmaeneHHbt.M Ha pucyHKax 4a, 46, 4e onpedetneu;
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, r luHefruyro Harpy3Ky qKopq: A:45000 A/v;

Maruarnyro r4HAyKulrFo: 85 : 0,86 Tn;

6,1 6 ,1
CA

KoeSQuur4eHT rronrocHoro nepeKpbrrvfli ct5 : 0,65.

Onpe4erreM MarrrHHHyFo rrocroflHHyFo:

8 5 '  A '  a 5 0,86  .45000 '  0 ,65
- 0,00024;

finmua [aKera qKopq:

t -

OrHorueHne l r /D^ =

flo,lrocsoe AeneHHe:

co .  P  0 ,00024 .  1868 ,13
-  0,056 tut ;

n, '  D i  1 ,7  60 '  (0 ,068)2

0 ,BZ HaxoAr4Tct B peKoMeHAyeMF,IX [peAen ax 0,7 5 . . .1 ,25 .

Tr  '  Dn  3 ,1 .4 '0 ,068
-  0,053 vr ;T

" noJII 2 ' p  2 ' 2

OcHoeHoil MarHr4THbtfi noror Ha ABa noruoca:

Q  =  a a '  T n o t r '  l ^ '  B a  =  0 , 6 5 '  0 , 0 5 3 '  0 , 0 5 6 '  0 , 8 6  :  0 , 0 0 1 ' 6 6 8 6 ;

3. Pacq€r o6morrcu flKopr.

gucro aKTT4BHbIX npoBoAHI'Ixoe o6NaorKI4 tKopq:

1 v -
6 0 ' a ^ ' E , 6 0  .  1  . 4 , 8 4

= 49,69;
p ' n " ' @  2 ' 1 7 6 0 ' 0 , 0 0 1 6 6

flpuHullaent r{ucro [a3cB tKop{: Zp: 25.

r{ncro Br4TKoB B ceKIIun o6ttorrz rKopq:

0 , 5 ' A /  0 , 5 ' 4 9 , 6 9
=  0 ,994 .

2 5
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f lpzuuvaeu cl, = 1;

VroquseNa r{I4cro aKTtIBHbIX npoBoAHr.lKoB f,KOpr:

0)o  .  zn ,  1 ,  .25
*= -b i l=  0 ,5  

:50 ;

VroqHqeNt 3HaqeHue,rnHefiuoii  Harpy3KH rKopq:

1 "  .N  3B5 ,gB  .  50
- 45L92,SA/w;

2 '  a ' f t '  D ,  2 ' I ' 3 , 1 , 4 ' 0 , 0 6 8

Vro.IHqeN4 3Har{eHue AnuHbI [aKera gKopt:

6 , 1 , .  P 6,1. .  1 .868

Bo '  A '  a5 '  n^ '  D*  0 ,86 '  451,92,5.  0 ,65 .  1 ,7  60.  (0 ,068)2
-  0,055 t ' l ;

Oruouresue l r lDr:  0,8i  uaxoAzrcr B peKoMeHAyeMbrx rrpeAenax 0,75.. .1,25.

Cyntuapnoe conporr{BJ'I eHr4 e o6v orx n rKopq 14 rrocneAo Bare,ql,Hofi o6vorx n

eo:SyNteunx:

R. '  :  Rrz  -  Ro =  0 ,0153 -  0 ,0086 -  0 ,0067 Or ' l ;

Conporun,'reHr4e o6vorrcu fl Kopfl :

R"  :  0 ,55  'R . . .  =  0 ,55  x  0 .0067 -  0 ,004 Ovr ;

A

I _
L t l

Cpe4H.ax lnwHa [poBoAHI4Ka :

L n . c p : l n + L , 3 . T n o n:  0,055 + 1,3 '  0,053 -  0,1239 w;

fluroUaAu ceqeHI'Ifl IIpoBoAa

k,: I - rcoeS$uLfieHm, yqumbt*arctquit usrreHeHue conpomltzreHun o1nomrcu nKopfl

npu u3x4 eH eHuu meA4nepamypbt.

p : I7,85 .l0-e Ou..tt - ydenuuoe conpomulrleHLte Mamepuana npoeodor npu t:20 "C.
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k t '  p '  L " . c p  '  N 1 .  1.7 ,85.  1"0-e .  0,L239 .  50( -
u A - :  6 , 9 ' 1 0 - 6  t u r 2 ;

( 2 a " ) '  ' R o ( 2 .  r ) 2  ' 0 , 0 0 4

rrrHpr4He:

1.0,4 1.4
: 0,05 -r-:-

z r  2 5 2

Oruorueufir roxruuHbr rrpoBoAa K ero

a- 1.0,4 1.4_ = 0 , 0 5 +  
7  + n

b Lnz  Ln i3

Haxo4rzna rxr4pr4Hy rpoBoAa:

- 0,4884;

= 0,00433 Ot' l ;

b t = =  0 ,00376  w ;

l o / lU_ {hHa  npoBoAa :

u
a -  b '  -  =  0 ,005 '  0 ,4884 -  0 ,00184 v r ;

D

B coomeemcmluLt c peKon4eudatlunuu eutSupaeu npoeod IIMM:

a : I ,B .l0-3 .,tt , '

b :  3,7 5 . l0 '3 .u, '

S s : 6 , 3 8 7 ' 1 0 - 6 # .  -

Omuou.teu"u 
;: 

0,48 uaxodumca 6 peKorvteHdyeltturx npedenax (0 33 0,73)

flrorsocrb roKa e o6Naorxe rKops:

I

"l

385 ,98
=  30  .  106  A / * ' ;t -

Js, - 2 a ^ '  S ^  2 '  I '  6 , 3 8 7  '  1 0 - 6

PaccrtttmaHHafl wtomHocmb moKa MeHbtlte donycmuttoeo 3HaLteuun 30' 106 A/.\,t:

Yroqu euno e 3 Har{ eHI4e c olpo rr4B reH:afl o6 trorxu tKopt :

r
t v q| "
l a / b

\ t

k t .  p  .  Ls .cp .  1v  _  r '  1 ,7 ,85 . ,10 -e  .  0 ,1239  -  50
R-

( 2 ' 1 ) 2  ' 6 , 3 8 7 '  1 0 - 6

Omuorueuue R"f Rr, = 0,646 ue eamodum 3a percoaeudye.r4bte npedetut

( 0 , 4 5  . 0 , 6 5 ) .

6,9 . '1,0-6

0,4884
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4. Pasnaepbr rroJry3aKpr,rroro rra3a rpqMoyro.nsuofi {opnasr.

flonysaxprrrurfi na3 rpeAcraBJreH Ha pl4cyHre 5.

Pa4rayc 3aKpyrnenr4r rrpoBoAa:

G p u = 1 , 0 8  - v / a ' b - S " - 1 , 0 8 '  -

Lllr.rpirHa ua:a (Ae : 0,0003 M - rorlulltHa u3on.f,rluu naza):

b n ,  =  a - 1  2  ' ( 4 "  +  0 , 0 0 0 3 )  =  1 , 8 ' 1 0 - 3  + 2 '  ( 0 , 0 0 0 3  +  0 , 0 0 0 3 )  =  0 , 0 0 3  r " r ;

LllupraHa npope3r{:

a n p z : 0 , 6 . a :  0 , 6 . 1 , 8 .  1 0 - 3  :  1 , 0 8 ' 1 0 - 3  r ' l ;

Maxcuuarrnsrfr AHaMerp Broporo y.racr(a :y6qoeofi 3oHbI:

D2^o, =

0 , 0 6 8  -  2 '

0,0632 r,t;

D.

(r

1- L

.  10 -3  +  0 ,5  )

htrpt : I'10't .x,I - Gbtcoma npop%u.

Blrcora BToporo yLlacrKa :y6qoeoft 3oHbI:

h z  :  b n ,  *  2 '  b  -  4 '  r r p u -  0 , 0 0 0 3  -  0 , 0 5 6 6 '  ̂l b " '  
-  2  : G p u  -  0 , 0 0 1

\

:  0 , 0 0 3  +  2 ' 0 , 0 0 3 7  -  4 '  0 , 0 0 0 6 5  -  0 , 0 0 0 3  -  0 , 0 5 6 6

'  -  0,0061 ru;

MrzHuua,rrHufi AHaMerp BToporo yqacrt(a :y6uonofi 30HbI:

D r ^ t  -  D 2 m a x  2 ' h r :  0 , 0 6 3 2  -  2 ' 0 , 0 0 6 1  -  0 , 0 5 1  v ;
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PaccrosHr4e MexAy npoBoAHr4KaMr,r B [a3e:

o K  =  0 , 5 ' b n 3  -  a n  ' G p u  -  o , o o o 1

:  0 ,5  '  0 ,003 -  0 ,0003 '  0 ,000657 -  0 ,0001-

0 N  -  0 , 5 '  a -  ? - n o u  =  0 , 5 '  0 , 0 0 1 8  -  0 , 0 0 0 6 5

:  0,0014 r,,r;

-  0,00025 r ' l ;

K N : oN2 -  J(o,oo14) ' -  (o,ooo25)2 -  o,oo138

0X = K/V + Gpu = 0,00138 + 0,00065 :  0 ,00203 tu t ;

I  =  h z - 2 ' ( b  -  0 X ) :  0 , 0 0 6 1  - 2 '  ( 0 , 0 0 3 7 5  -  0 , 0 0 2 0 3 )  :  0 , 0 0 2 6 6 r t ;

Musuvanrusrfi rr4aMerp :y6qoeofr 3oH!,I :

D^^tn -  Dzmin -  bn,  =  0,051 -  0 ,003 -  0 ,048 rur ;

5. MarunrHafl cncreMa S,rIeKTpoABurareJrfl.

Pacqdrulre AuaMerpbt Ha rpex yLlacrKax :y6qoeofi 3oHbI (pncyHox 7):

D r : 0 , 5 '  ( D "  *  D z ^ o r )  -  0 , 5 ' ( 0 , 0 6 8  +  0 , 0 6 3 2 )  : 0 , 0 6 5 6  r u r ;

Dzrp :  0 ,5 '  (Dzn. r*  *  Dr^n)  -  0 ,5  '  (0 ,0632 + 0,051)  :  0 ,0571 '  wt ;

D z :  D z r ' , t n  -  0 , 5  ' b r = =  0 , 0 5 1  -  0 ' 5 ' 0 ' 0 0 3  -  0 ' 0 4 9 5  u ;

Blrcora nepBoro yqacrKa :y6qonofi 3oHbI:

hr = 0,5 '  (D" -Dr-or)  = 0,5 '  (0,068 -  0,051) :  0,0024 rv;

Brrcora rperbefo yLIacrKa :y6uoeofi 3oHbt:

hs  :0 ,5  '  bn ,  =  0 ,5  '  0 ,003  :  0 ,0015  r t l ;

Brrcora sv6ua:

= hr*hz*|4 -  0,0024 + 0,0061 + 0,0015 = 0,01 r 'a;

M ;

nrv 3.13.03.02.008 n3
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3y6qoerre rraru no Hapy)KHoMy AraMerpy rKopr B pacqerHbrx ceqeHur.x zy6ua:

T '  D ,  3 ,1 -4 '0 ,068
-  0,00854 u;f -

v Z -

zn= 25

Tt  '  Dr  3 ,1 ,4 '0 ,0656
f -
L - l  -

Zn, 25
- 0,00824 w;

Tt .  Dz ̂ n, 3,1,4 .  0,0632
-  0 ,00794 w;f -L 2  m a x  

-
Zn= 2 5

f ^ ="  zcp

+ -L 2  m i n  
-

r c '  D z r p  _ 3 , I 4 . 0 , 0 5 7 I - 0,0071-0 r ' l ;
2 5Zn=

T '  D z ^ t n  3 , 1 , 4 ' 0 , 0 5 1
- 0,00641 t ' , t ;z-- 2 7

Tr .  DE 3,1,4 .0 ,0495
- 0,00621_ w;f -L 3 -

zn, 2 5

Lllnpr.rHa :y6qa B pacqerHblx cer{eHl4qx:

b, :  t ,  -  aro= - 0,00854 - 0,00108 : 0,00746 tvt;

b t : 4 - =  0 ,00824 -J  0 ,0032  -0 ,00242  =  0 ,00644 tu ;

br^o*  :  t2max -  bn=:  0 '00794 -  0 '003 -  0 '00494 w;

bz  rp  :  t zcp  -  bn ,  : 0 '00710  -  0 '003  -  0 '00410  r ' l ;

br^ t  =  tzmt ,  -  br= = 0,00641 -  0 ,003 -  0 ,00341 rur ;

bE :  4  -  0 ,866 '  bn '  =  0 ,00621'  -  0 ,866 '  0 ,003 = 0,00329 r ' r .

KoaQQutlueHm 30nonHeHufl no3a npuHuMo€M k67n = 0,95.

MarHursble I4HAyKTJVLI B pacqerHbtx ceqeHI4qx 3y5ua:

t r '  Bd  0 ,00854  '  0 ,86
- 1,2 Tn;

krrn.  b ,  0 ,95 .  o ,00644

nry 3.1_3.0i.02.008 n3
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Du 2  m i n  -
t r '  B d 0 ,00854 .  0 ,86

- 1,57 Tn;
krrn . b, *o* 0,95 ' 0,a0494

P
u ) c n -- ' r

t r , B a 0 ,0084 .  0 ,86
-  I ,94 Tni

kr rn  .  b r  rp  0 ,95  .  0 ,00410

82 ^o* =
t r ' B o 0,00854 .  0 ,86

-  2,46 Tl;
k r r , r '  b r ^ tn  0 ,95  '  0 ,00341

B z =
t r '  B a  0 , 0 0 8 5 4 '  0 , 8 6

- 2,38 Tn;
krrn.  b ,  0 ,95 '  0 ,00329

3uarteuue uHdyKquu B2rror: 2,46 Tn ue lbrxodum 3a peKoMeHdyex4bte npede,,rbr

1 .8  . . .  3 .2  Tn .

3y6qoeue roe$Szur4eHrbr Anr pacqerHbrx cer{eHr4fi 3y6rra:

L
N z 1  -

t- 0,00824
k r r n '  b t

t2  ̂ o,

1 - -  1 -  0,347. ,
0 ,95 .  0 ,00644

0,00794
I ,n z 2 m i n  -

krrn ' b, ^o*

1 _
I -

0,95 .  0,00+94

0,0071.

-  1  -  0 ,692 ;

L
I \ 2 2  e n  -

tr rp

k r ro '  b r rp

+
L 2  m i nI,

N z 2  m a x  
-

- 1 ,
0,95  .  0 ,0041

0,0064L
1 -

L _ O,B2;

- 1_ - 0,95;
krr, ' b, ^t

t 3 4
- -  |r
K r r n '  D 3

0,95  .  0 ,00341

0,0062r
I ,n z 3  - - 1 : 1 , 0 5 "

0,95 .  0,00329

nry 3.13.03.02.008 n3



HanpntrceHHocmb.vazHumHozo noJtfl onpedenne.v no 3ct6ucuwocmnM, npuaedeuutrt.tt

Ha qLtcvHKax 9 tt 10.

Ht :1000  Ahr ;

H2utin:2500 Alxr;

H2,p:  13000 Alw;

H2,rn*:90000 Alxr;

H j :78000 A/na;

Cpe4Hxa Ha[prxeHHocrb Ha BTopoM yqacrKe:

LI
t t 2  -

H z * r n  +  4 . H r r o  *  H z ^ o ,  2 5 0 0  +  4 . 1 3 0 0 0  +  9 0 0 0 0 0
/o

MAC An{ repBoro yrracrKa:

F t  :  2 '  h r '  H t  :  2 '  0 , 0 0 2 4 '  1 0 0 0  -  4 , 8  A ;

MAC Anfl Broporo yqacrKa:

F z  =  2 '  h r '  H z  =  Z ' O , O O O I - '  2 9 0 0 0  -  2 9 4  A ;

MAC Anq rperbero yqacrxa:

Fs  :  2 '  h r '  Hz  :  2  '  0 , 0015  '  78000  :  234  A ;

MAC .qr.s sy6qoBofi 3oHbI:

F r :  F t  +  F 2  +  F z : 5 3 3  A .

Ilpuuuuaeu dnuuy eosdywuoeo 3a3opa 6 = 0,0006 u.

Koe$SuqreHr Bo3AylxHoro 3a3opa:

t z  +  1 ,0 .  6  0 ,00854 +  10  .  0 ,0006
= - -  1 ,08 ;

0 , 0 0 7 4 6  +  1 0 . 0 , 0 0 0 6

-  24080 A/tt

nrv 3.13.03.02.008 n3
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MAC nnr Bo3AyruHor-o 3a3opa:

2 . k a . d . B o 2 .  r ,08 .  0 ,0006 .  0 ,86
F s - = 887,13 A;

Fo 4 . ' 3 , ! 4  .  1 , 0 - 7

Ito: 4.7r.10'' fu/u - a1conrcmHan MaeHumHafl. npoHutlaevocmb eozdyxa.

Pa:nrepsr Kopryca

HapyNnrrfi 4uanrerp:

D j  =  1 , 5 '  D r  - 1,5 '  0,068 :  0,1,02 rv;

fitmua Kopryca:

l j  =  1 ,8 '  ln  = 1,8 '  0 ,055 -  0 ,099 r ' l ;

2 ' B i

To,r ulnna pacrrerHoro ceqeHr4r :

.S;
l t ;  : 4'  t ;

fnanrerp pacroqKl4 norrocoB :

KoeQQuqueHm pacceulaHufl.MazHumHoeo nomoKe o = 1,15 ; nnoulada pacuemuozo

ceqeHun npu 81 : 1,3 Tn:

o ' O  1 , 1 - 5 ' 0 , 0 0 1 6 6
= 0 ,00073 r f  ;q . -

"l

D t :  D ^  *  2 '  6  : 0 , 0 6 8  +  2 ' 0 , 0 0 0 6  -  0 , 0 6 9 2  t ' r ;

!nraHa noJrrocHofi gyru:

b t  =  a a ' r r o n  +  2 ' d  =  0 , 6 5  '  0 , 0 5 3  +  2 ' 0 , 0 0 0 6  -  0 , 0 6 9 2  w r ' ,

IJenrpanrulrfr yror ro,'IrocHoft gyru:

2 . b ,  2  .  0 , 0 3 5 6 5
P  - t =  

O , O O S  
- 1 ' , 0 4 B P a A :  6 0 o ;

2 '  1 , 3

0 ,00073
= 0,0073 tuI ;

0,099

nrv 3.L3.03.02.008 n3



Parnrepsr rroJrrcca

lrluua noJ'Iroca:

l ^ :  l o  -  0 ,002  -  0 ,055  -  0 ,002  -  0 ,053  ru r ;

fhotqaAr cer{eHr{r [on]oca npn Bn,: 1,5 T:r:

o  ' Q  1 , 1 5  ' 0 , 0 0 1 6 6
= 0,001,273 rvf ;(

rTfl -

Bm 1,5

LUlrprana rorrcca:

b * :
5 - _
l*

0,001.273
-  0,024 wt;

0,053

Bsrcora rroruoca:

h ^ =  0 , 5 ' ( D j  -  D i - 2 ' h )  -  0 , 5 ' ( 0 , 1 ' 0 2 - 0 , 0 6 9 2 - 2 ' 0 , 0 0 0 7 2 )
:  0,0157 w.

Brrcora HaKoHeqHlrKa:

hrn = 0,3 '  ILM = 0,3 '0 ,0157 :  0 ,0047 rv .

D,twua HaKoHeqHI4Ka:

l " n  =  0 ,5 ' ( b r  -  b r )  =  0 ,5 ' ( 0 ,03565  -  0 ,024 )  -  0 , 006  r " r ;

lrzannerp Bana qKopt:

De = 0,3 '  Df l  = 0,3 '  0,068 - 0,0204 rs;

Brrcora cepAer{Hl4Ka f,Kopt:

h n  = 0 , 5 '  ( D r  -  D B  -  2 '  h r )  =  0 , 5 '  ( 0 , 0 6 8  -  0 , 0 2 0 4  -  2 '  0 , 0 1 )  :  0 , 0 1 3 8  t ' r '

nrv 3.L3.03.02.008 n3



B cepAevHnKe:

B no,rroce:

A 5  '  T n o n '  8 5

MarnHrnaq r.rHAyKurlq qKopq

0 , 6 5 . 0 , 0 5 3 . 0 , 8 6
B n :

2  '  kc r r '  l t ,  2 \  0 ,95 '  0 ,0138
:  ! ,13  T l ;

O  '  A t ' T r , r n '  l n '  B d 1 ,1_5 '  0 ,65  .  0 , 053  .  0 , 055  .  0 , 86
0,053 .  0 ,024

Bu =

B xopnyce:

- r,46 Tn;
I * '  b ,

B j =
6  '  A d ' T n o r '  l n '  B d l J s  . 0 , 65  .  0 , 053  .  0 , 055  .  0 , 86

= 1-,31,4 Tn;
2 . l j . h j 2 .  0 , 0 9 9 .  0 , 0 0 7 3

Mazuumuute uudyrctluu 8", 8.r,, Bj 6 pacltemHol4 peJrcLLuxe He eatxodnm 3a

perco:reudye)lbte npede-tr,t  1,0 .. .  1,7 T.t.

{,.urHa cpeAHlrx MafHIrrHbIx "'IuHItfr nrcopn

B cep,qe.rHr{Ke:

I _
T '  (Ds  *  h r )

* h n - 0 , 5 . b * =

3,1 .4 .  (0 ,0204 +
2 ' p
0 ,0138)

+  0 ,0138  -  0 ,5 .0 ,024  -  0 ,0286 r t

B xopnyce:

n ' ( D i  +  h 1 )
!, j =

3,14 .  (0,102
2 ' p

+ 0 ,0073 )

+ h i  - 0 , 5 . b r -

0 ,0073  -  0 ,5  ' 0 ,024  =  0 ,081  r ' l ;I-r

nrv 3.L3.03.02.008 n3



F{anprNeHHocrl4 MarHr.rrHoro fioJrr B cepAeqHl4Ke qKopf,, B norroce H B Kop[yce

orrpeAenflIor ro xapaKTepr.rcraKaM HaMarH[qvBaHufl (pncyuox 9).

H^ = 770 A/rvt;

H^= 2000 A/rvt;

Ht= 1280 Al ta '

MAC Anr cepAer{HnKa:

F ^  :  L r '  H ^  :  0 , 0 2 8 6 ' 7 7 0  -  2 2 , 0 2  A ;

MAC Anr Kopryca:

Fj = Lj '  Hj = 0,081" '1280 - 103,8 A;

MnC Anr norloca:

F ^ : 2 ' h ^ '  H -  =  2 ' 0 , 0 1 5 7  ' 2 0 0 0  -  6 2 , 8  A ;

MAC Anr Bo3AyrrrHoro 3a3opa B crblKe fio.]rroca c KopnycoM:

6r. tnt-  eosdl , tuut ' i t  sasop 6 cntbtKe no, l tnca c Kopn))co"t t  (btr t ; :0,05'10-3 . t t . ) ;

tr^,  dCTK  
_

2  '  o  '  e 6  '  T r o n '  l r '  B a '  d . r *

l r o ' l * ' b ,

2 .  L ,1 .5  .  0 , 65  .  0 , 053  .  0 , 86  '  0 , 055  .  0 , 05  .  10 -3
_  T I9 ,37  A;

4 . 3 , L 4 .  1 . 0 - 7  .  0 , 0 5 3  . 0 , 0 2 4

Cyvn,rapuar M{C

F

Ha ABa flonrcca B pacr{erHora pa6oveM pe}I{HMe:

- Fz + Fd + F^ + Fm+ 4 + Fb.'* - 1.728,070 A'

nrv 3.L3.03.02.008 n3



Auanozurtuo paccqumbtleeil MIC Ha dea noJ,Ttocct u dtn dpyzux suaqeuuit

'MazHumHoi,t uudyrcquu B 5 e npedenax 0, I ... I ,0 Tn. Pesynamamu pacvema 3eHocuw 6

ma6nuqlt I, xaparcmepucmuKa Ha-L4aeHultunaHufl cmepmepHozo enercmpodrlt?eme.ryfl

6 pntcuwe xonocmo?o xoda uso6patrceHa 6 npulo)rceuuu 3 ua pucyurce I

Ta6nrzua I

Ba, Tn 0 . 1 0.30 0,50 0,70 0 ,86 1 . 0 0

B 1. T,rr 0 .  l . l 0 0 . 4 1 9 0.698 0,917 l . l u 0 1 . 3 9 6

B2n,in. T,'t 0 . 1  8 2 0.546 0 . 9 1 0 t . 2 1 1 i .565 1 . 8 2 0

0.226 0.678 l .  1 2 9 1 . 5 8 1 1.9'+2 2.259

82,,,.r. T,'I 0.286 0.8-59 1 . 4 3  I 2.003 2 .461 2.862

B;,T:r 0.277 0.832 1 . 3 8 7 t.942 2.3  86 2.77 5

Hr.  A/u 1 2 0 240 390 600 I 000 r 600

H2n,1n. A/u r40 3 -50 490 I r00 2 500 7500

Hr,."" A/r,t 1 6 0 400 620 2000 r 3000 29000

H2n.'o*,A/M 1 9 0 490 I 700 3 500 90000 225000

H2, A/u t6t ,661 406,667 778,33 i 2 t  16 .667 24083.333 5 8083.3  3  3

Hr. A/rra 1 8 0 47t) |  500 I 400 78000 220000

F r .  A 0,5 76 t . 1 5 2 1 . 8 7 2 2.880 4.800 7 .680

F : . A 1 . 9 7 2 + . 9 6 1 9 .196 15.81- l 2 9 t . 8  I  7 7 0 8 , 6 1  7

f  0.540 l " - + 1 0 4,500 1.200 2i- l^000 660.000

F,. A i " 0 8 8 7.523 t -s .868 32.903 532.611 1316,291

F;, A 1 0 3 . 2 0 7 309.622 _516,037 722.452 8 8 7.5 8,1 1032.074

B".T:r 0 , 1 3  1 0.394 0,651 0.920 l .  t i 0 1 , 3 1 4

Bn,.T:r 0 , 1 1  4 0 ,523 0,872 1,220 I  i 1 0 0 t , 1 4 3

B;.T,'r 0 . 1 5 3 0.459 0.764 1 . 0 7 0 I  .3  1.1 1 . 5 2 8

H,. A/v 120 200 400 5 1 0 110 I  280

Hn," A/u 1 5 0 320 480 950 2000 5000

H1. A/u 1 4 0 240 440 5 8 0 I  2 8 0 2200

F , ,  A 5,7 :0 r r,440 t 4 , 5 8 6 22.022 i6 ,608

Fnt ,  A 4 , 1  l 0 10.048 |  5 ,07  2 29,830 6t .800 1 5 7 , 0 0 0

F i . A I  1.3,10 19.440 I5 .640 46,980 r03 .680 |  78 , t00

F n . , u .  A 1 3 . 8 8 0 . l 1 .640 69.400 91 .160 I  I 9 . 3 6 7 t 3 8 " 7 9 9

F . A 1 3 9 , 6 5 8 3 93 .993 66 i .456 9 4 3 . 9 1  I r 7 2 8 . 0 7 0 2 9 1  8 . 9 7 8  I
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6. Pacq€r rapaMerpoe obuorKu sosdyx(AeHuq.

C yqeroM pa3MarHr4r{r4Barouero geircrvun peaKur4pr rKopr MAC

eo:6yx4eHr4r AoJrxHa rrpeBbr[rarb MAC pacr{erHoro paSouero pe)KHMa.

4 u  :  1 , 3 ' F  -  1 , 3  ' 1 7 2 8  =  2 2 4 6  A '

Blr6upaena cxeMy craprepHoro 3neKTpoABr4rareJrr c [ocneAoBarerrbHbrM

eo:6yx4eHneM n no[apHo fiapaJrne,qbnblM coeAHHeHI4eM Karyruer< (ag :2).

B arov cnyqae Lrr{cJro Br4TKoB B KaryluKe:

F  = ' Q , 2 2 4 6 .  2
- 5,82;ax.c. :

2 .  I , 2 .  385,98

d(:: 2 - qr{cJro fro[apHo napannenbHo coe.4I4HeHHbIX KaryueK.

C onporne,'reH H e noc,TenoBaren bHo fi o6 naorrcu Bo36y)KAe FI Lrt :

R. :  R. t  -  R"  :  0 ,0067 -  0 ,00433 = 0,00237 Ow;

ConporunJreHI4e KaryuIKa :

R*... =
aZR,  zz  'o ,ooz37

= 0 ,00237 Ow;
n " 4

n: 4 - r{r4c.rro KaryrxeK nocJleAoBarelurofi KaryIxKI4 no:6yx4euux.

Marccuua,TbHo Bo3Mo)KIla n uuvplHa KarylxKH:

r c . ( D , + 2 . 6 + 2 . h " n )
b;

4 ' p

3 , r 4 . ( 0 , 0 6 8  +  2 . 0 , 0 0 0 6

- 0,5 .  (b^ *  da -  0,002)

+  2  . 0 , 0 0 3 )
-  0 ,5

4 . 2
' (0,024 + 0,01'725 - 0,002) : 0,01157 rv;

do  =  0 ,25 '  D^  =  0 ,25 '0 ,069 =  0 ,01 ,725 v t .
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Cpe4Hra ilnr4*a Br4TKa KaryrxKr4:

r x . c p  =  2 '  1 , ,  +  2 '  b ^ *  7 r '  b i  -  2 ' 0 , 0 5 3  +  2 .  0 , 0 2 4  +  3 , 1 4 .  0 , 0 1 r 5 7  -
:  0 ,19 t t l .

fhoulalr cer{eHV{ [poBoAa o6rraorrn eos6yx4euraa:

.sc
Ln . ro .  p  .  k r .  a * r .  _0 ,1 ,9  

.  1 ,7 ,85 .  10 -e  .  1 , .  S ,B2
- 8,33 '10-6 ru1;D

'  ' K . C . 0,00237

Blrcora KaryrxKr{ no:6yN4eurar:

hn:  hm -  hrn = 0,01-568 -  0 ,0047 -  0 ,01,1 r 'n ;

LUr,rpr,rHa rrpoBoAa KaryiuKr4 no:6yNAe Hur :

b  :  h * -  2 '  a r ^  =  0 ,011  -  2 .  1 , , 1 , .  r 0 -3  -  0 , 0088  r ' r .

B coomeemcmluu c peKor,reudatlunuu ew6upaenr npoeod IIMM:

u, tupuuoi lb :0 ,008u, '

montuuHoit a : 0,00 I 2 u,'

ntou4adu cetreHufl S: 8, '45.I0-6 
"u2.

/[efi crnnreJrbHar rnupw*a KaryruKn :

bn :  a '  0* . .  *  Ar= '  (arn. . .  -

0 ,008  . 5 ,82  +  0 ,L  .  1 -0 -3  . ( 5 ,82

0,049 i t t ;

Au. = 0, 1 ' 10-'lt - moJtlquH' Meuc,umrcoeoit u3oJt.flLruu.

1 )  +  2

- 1 ) +

A -

2 .  I , 1  .  1 0 - 3
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VroqueuHbre 3HaqeHl{f l  :

Cpe4uar r\nvna BIITKa KaryuKr4:

Lx . cp  =  2 '  l ^  +  2 '  b *  *  t r '  b i .  -  2 ' 0 , 053  +  2 '  0 , 024  +  3 ,1 .4 '  0 , 049  =  0 ,3  u .

ConpornereHr4q KaryuKH :

R*... =
l n . . o  p ' k t  ' o x . c . 0 , 3 .  1 7 , 8 5 '  1 0 - e  .  l .  5 , 8 2

:  0 ,00356 Ou;
8 , 7 4 5 .  1 0 - 6

ConporranneHu-f, o6morrn :

R . =
z , '  Rn. , 4 .  0 , 0 0 3 5 6

:  0 ,00356 Ou;
a3

f l ,rornocrb roKa n o6vome eo:6yNAeHfiq:

I
t g 385 ,98

:  1 1 , 0 3  .  1 0 6  A / n t  ;J c = 2 ' a r ' 5 ,  2 ' 2 ' 8 , 7 4 5  '  1 0 - 6

I l tomuocmb moKa veHbute donvcmavozD 3HaLteHun 3' l0 A/.tt t  .

Vro.IHeH Ho e 3 Harr eH 14 e c yMMap Hof o c onporaB JLeHvrfl :

O6uorxra tKopt:

R. '  =  R"  *  R.  :  0 ,00433 + 0,00356 :  0 ,00789 OtuI ;

IJenra {Kopr:

Rnt  :  R. '  *  Ro :  0 ,00789 + 0,0086 -  0 ,0L65 Ot ' l '

7 . P a6o,rue xa pa KTepLrcrH KLr.

Clr:ra roKa B pexuMe ropMoxeHl'Ir:

uH - auu\ L2  -  1 , , 25
:  651,5 A;

, 0 , 0 1 6 5

22

Roz

nrv 3.L3.03.02.008 n3
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Cn:ra roKa B pexr4Me MaKcr4MaJmnofisneKTpoMaf Hr4THO14 M OUIHOCTT{ :

/n  . .  651,5
= 325,7 5 A;I _r q M  -

22

F--
D 5

,flrasefiHa.q Harpy3Ka

a

f ,KOpr:

N  ' 1 " 50 .  385,98
- 45192 A/w;

2 . 1 , . 3 , L 4 ' 0 , 0 6 8

M a x c u na aJr b H a.f, 3n e KTp oM af HvrrHafl M o rrIH o c rb :

Pr^-  - (u^-  auu)z  -G, '  = ! ' '? ) '  -  l7so,eBr ;r u a x  -  
4 .  R ^ z  4 .  0 , 0 1 6 5  

'  )

IT apauempu, u eodxodu.u arc dnn no c mpo eiu un pa 6ovux xapaKmepLtc mLtK,

onpedenaeu dnn HecKo"qbKux 3HaqeHuit cu,u'L moKa cmapmepa. Hucrce npueedeuaL

psl,"ibmambt pacqema dJn cu:tbr moKa Irr.,: 325,75 A.

HanpnxeHi le  Ha BbrBoAax c raprepa:

U r r :  U ,  -  R ^ ' I r :  1 " 2  -  0 , 0 0 4 3 3 ' 3 2 5 , 7 5  : 1 0 , 5 9  B .

Pacqer 3aBprcr.rMocru Harpq)keHr4r Ha BbrBo4ax aKKyMynfropHofi 6arapera or

ToKa qKopr [petrcraB.rreH B ra6rlrue 2, a rpa$HK 3aBr4cr4Mocrl4 - Ha pl4cyure 2

(llprEnoNenze 3 ).

Talmun 2

MAC eos6yN4eunrHa ABa noilroca:

2 '  c ^ t * . r . '  I ^  2 ' 5 ,82 ' 385 ,98
-  2246,4 A;

l u A U 5 0 1 0 0 r 5 0 200 2 5 0 300 3 5 0  l l J 7 . 6

LICT. B 12 I  1 . 7 8 4 r  1 . 5 6 7 I  l . i 5  I I  1 . 1 3 4 r0.9 r B r  0 .70 l I  0. ,185 10 . t68

nrv 3.l_i.03.02.008 n3
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T A
l c A 0 50 1 0 0 200 300 400 s00 600 650

nr. o6/rvrHH 29115 1 3 6 5 0 5 5 B B 2900 I  5 5 6 268 53

MAC roneper{Hofi peaxqkrrr fl:r.opfl

F q  :  a 5 ' T n o n  ' A  -  0 ' 6 5 0,053 .  451.92 -  1556 A;

8,, = 0,84 T,r - MarHr4THafl uHAyKrlrlr B Bo3AyrxHoM

pa3MafHr{r{r4Baroulefo AefrcTBr.iq peaKuur4 rKopr.

Maruurubrfi [oroK:

3a3Ope yqeToM

Q :  a 6 ' r n o n ' l r ' B a  =  0 , 6 5 ' 0 , 0 5 3 ' 0 , 0 5 5 ' 0 , 8 4  -  0 , 0 0 1 6 8 6 ;

3AC e o6Naorxe -sKopr:

E ,  =  U r -  A U r -  I r ' R r z  -  L 2  -  1 , , 2 5  -  3 8 5 , 9 8 ' 0 , 0 1 6 5  :  4 , 3 8 8 ;

9acrora BpaueHur:

6 0 ' a r ' E ^  6 0 ' 1 ' 4 , 3 8
- 1,643 o6f rvnu;T " :

p . N . O  2 . 5 0 . 0 , 0 0 1 6

Pac.{er 3aBHcr4Mocrlr qacrorbl BpaueHr4r .f,Kopr ABr4rareirr or roKa qKopr B

ra6ruqe 3, a rpa$nK 3aBncr4Mocrr4 - Ha pr4cyHKe 3 (l lpnnoNeuze 3 ).

Ta6twua 3

3,rexrpou ar:nuTHafl MoIqHo crb :

P :  E^.  I^  :  4 ,38 .  385,98 :  L691 Br ;

florepra N,roilrHocrn Ha rpeHlre B IIoAITII4TIHHKax:

A P n n ,  - 0 ' 0 3 '  P ^ o ' ' n '  - 0 ' 0 3 ' 1 - - B B 7 - ' 1 6 4 3  -  4 8  B r ;oA f t^m 1,956

JhzHefiuaf, cKopocrb

Uxo,r :
3 . 6 0

-  3,9wr/c;

KOnneKTOpa:

n  ' 2 '  D r ' f t ^  3 , 1 , 4 ' 2  '  0 , 0 6 8 '  1 , 6 4 3

3 . 6 0
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K,n : 0,25 - Ko3SSHurzeHr rpeHr4f,;

F, , , :2 Ml la -  yAenbHoe Haxarr4e;

,V,, , :4 -  quc,To rueroK.

llorepu MoxrHocrpr Ha rpeHne Me)rqy urerKaMu r4 Ko,r,reKTopoM:

A P ^  -  k t o  ' &  ' / V q  ' u n o r  =  0 , 2 5 ' 2 '  4 ' 3 , 9  : 7 , B B r :

Cynrnrapubre MexaHr4rrecKr4e lorepr4 :

APr",, = APnot, + APu - 48 + 7,8 - 55,8 Br;

lnr onpeAeneHnr MafH[THbrx rrorepb npeABapnreJrbHo paccqprrbrBaror cneAyrorr1ae

napaMerpbr:

tlac rora rr ep e M af H wqr4BaHwflCTATV:

P ' T ,  2 t643
f

fua,vemp flKopn Ha

ocHo6aHun;

60 60
-  55  fq ;

]/3 eutcombr mpaneqeuda"ryuuozo yqacmrca zv6r1a om

2
Dt / z  =  D r ^ i n  +  

T '  
hz :0 ,051 -

3y6qoelrfi urar:

2
+ - .

3
0,0061 = 0,055 tu t ;

L t l q  - -  0,0069 r ' l ;

LUrzpraua:y6qa:

br/z :  t t lE - bn, = 0'0069 - 0'003 - 0'0039 tut;

MarsHrsaq I4HAyKuI{t B cer{eHHH :y6qa:

t r .  B i  0 ,00854 .0 ,84
= 1,224 T l ;

kr . rn '  br / ,  0 ,95 '  0 ,0039

f t ' D t l z  _  3 , 1 4 ' 0 , 0 5 5

Zr ,  25
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Maruursafl r4HLyKrIHr B cepAeqHr4Ke flKopr:

a5 '  rnon '  BI  0 ,65 '  0 ,053 '  0 ,84
Du n  -  

z  . k c r n .  h ^  z . o , g s .  0 , 0 1 3 8  
-  L ' L  r ^ t

Yc1; : 7850 xr/nt2.

Macca:vSuoeoro c,Tor:

M ,  =  y c r n .  k r r n .  I ^ .  ( 0 , 2 5 .  f t  .  ( D :  -  D 3 . ^ n  -  Z n r .  ( b n = .  h ,  *  0 , 2 5 .  r  .  b | r *  h n o ,

' O n P ' ) ) )  :

=  7 8 5 0  .  0 , 9 5 '  0 , 0 5 5 .  ( 0 , 2 5 '  3 , 1 4 '  ( 0 , 0 6 9 2  - 0 , 0 5 1 2  -  2 5

. ( 0 , 0 0 3 . 0 , 0 0 6 1  + 0 , 2 5 . 3 , 1 4 . 0 , 0 0 3 2  +  0 , 0 0 1  . 0 , 0 0 1 0 8 ) ) )  -

: 0,438 rcr;

Macca cepAeqHuKa qKopr:

M^ :  0 ,25  'T  ' yc rn '  k r rn '  l ^ '  (n1 ,^ r ,  -  D3)  :

:  0 , 25  .  3 , 14 ' 7850 .0 ,95  .  0 , 055  . ( 0 ,0512  -  0 ,02042 )  -  0 , 7  t < r ;

CooreercrByrou[e MarHI4THbIe llorepr4 (npa z\ = 0.0012 u ):

B :v6uoeoM c,'roe:

Ap,  -  2 .  B l r c .  Mz .  (0 ,044 .  f  +  2240  .  nz  '  f t )  -

-  2  '  L ,2242  .  0 ,438  '  (0 ,044 .  55  +  2240 .  0 ,00122  .552)  -  1 ,6  B r ;

B cepAeuHuKe tKopfl:

a P ^  -  2 .  B :  .  M ^ .  ( 0 , 0 4 4 .  f  +  2 2 4 0 '  n z '  f ' )  :
-  2 . r , 1 - 2 . 0 , 7 . ( 0 , 0 4 4 . 5 5  + 2 2 + 0 . 0 , 0 0 1 , 2 2 '  5 5 2 )  -  2 1 , F r ;

CyvvapHble MarHI4THble fiorepl4 :

APru, -  APz + APn - 16 + 21 - 37 Br;

Cynaua M exaHl,Iqec K I4x I,I M af HHTHbtx rlorep b :

AP* - AP*"* + APMar: 55,8 + 37 - 92,8 Br;
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llore:Haq MorrlHocrb:

Pz = P - APn, = 1-691' - g2,B - 1'598,2 Br;

Moutsocrb, noABoAuMaA K craprepy:

Pt  = Urr '  I ,  =  385,98 '  10,59 -  40BB Br ;

Pacqer 3aBl4cnMocrr4 rloJre3uofi vrorqHocrr4 or roKa rKopr npeAcraB,rreH B

ra6nr4rle 4, arpa|uK 3aBr4cr.{Mocrr4 - Ha pucysrce 4 (llpu,roNeuue -3).

Taltwua 4

KnA craprepHoro sJreKrpoABr4rarenq :

P2 1598
-  0,39;q -

PI 40BB

3-ABI{CI4MOCTI4

Talnwua 5

I'. A 0 r 0 0 200 300 400 500 600 650

Pz.Br 0 655 .  I  0 I  ? q a  q / r 606.54 1574 ,881204.97 496.82 1 5 . 8 9

Pac.{er 3aBhchMocrh Kl-1[ or roKa flKopfl npeAcraB,TeH e ra6,True 5, a rpa0rzx

- Ha phcyHKe 5 (l lpanoNen?e-f ).

3,rexrpouaruursrtfr MoMeHT :

9 , 5 5  ' P 9 , 5 5 '  1 . 6 9 1
M _

L643

[ r .  A 0 50 1 0 0 1 5 0 204 300 400 500 600 6s0

1. ,9; 0 3 9 62 65 O L 5 t 3B 23 B 0

-  9 ,83  H '  v r ;
n-
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floresubrfi ivonaeHr Ha Barrv:

M 2
9 ,55 .  P2 9 ,55  .  1598

ntr 1,643
= 9 , 2 9 H ' v r ;

Pac.rer 3aBucr{Mocru 3"qeKTpoMarHHTHoro MoMeHTa or roKa tKopfl [peAcraB"rleH

ra6,.rurre 6, a rpaSzK 3aBucl{Mocrrr - Hapvcynxe 6 (llpranoNenae 3 ).

Talrwua 6

lo.  A 0 t 0 0 200 300 400 i  s00 600 650

M
H ' n

0 r . 8 3 4.14 7.05 9 .66  I  t 2 .21 t .+.88 1 6 " t 9
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Bsrnoa

flpru pacqere craprepHoro ABr4rareu trocrotHHoro roKa, 6svtw ycraHoBneHbl

cneAyrour4e ocHoBHbIe [apaMerpbl I{ pa3Mepbl crapTepa:

flo:re:sas Moti{Hocrb Pz : 1444 Bt;

HonusarsHaq dN4xocrb aKKyMyntropnof i  Sarapev Czs -  70 A' \ ;

gacrora BpailreHl4q qKopq tro : 1955,5 o6lttuu;

l loresHufi uoueur Ha Bany M:9,29 H'u;

KIIA q : 0,39;

f,naverp sKopfl: D, :0,068 na;

f l tmua naKera tKop{ lo:0,055 u;

luanrerp Kopryca: D.i :0,102 u.
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l .

2 .

Cn lrcox,'Irrrepar.ypbl

Pere4a o.H. <Pac.{er r.i Morenr{poBaHre 3neKrpr.rqecKux qenefr> - vrte1uoe
nocoSue, fleu:a, Vlzlatetrcreo lIfV ,2013 r.

AurauuH B'H., tlanaen B.C. <Pacqer craprepHoro 3reKTpuqecKofo ABr{rareJr.f,))
-'\le m o duqec Kue yK(t 3 at n.t tt t1o ,bmonHeHLuo rcypcoeoil pa6omut, lleu:a,
l '1; .1a're,rscrso I I I 'V.  l0 l l  r . .

I ioclenrco M.n. ?lcn'rpuur.cKHe Ntarur,iHbr / M. tI" Kocreuxo, J[.M.
Iiuo'r 'poecxpri.r. - M.: B;rcrrua_s tuKorra, I989 r.. - 4g0 c.

.l iortopee A.C'. CnpaBoqttHK o6vo'r'quxa 3ner{Tpr{qecKnx Marrrr4H. - J-e v3n..
n c p c p a 6 .  u  i t o n .  -  M . :  I l s r c r r i .  r i r x . ,  1 9 9 4  r .  l l 5  c .

Ep1'cxnH 1.3. 3neKrpuLrecKne MarruHbr 14 MHKpoMarrrHHbr I ^.o.Epycxnri. _
M.: Brrciuar ruKona. 1985 r. - 432 c.

f
J .

4 .
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flpH.norrceHue 1. tleprex o6ruero BrrAa craprepa.

'  ' i , :

:-[l
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flpu,ronceHne 2. tleprerr MarHrrruofi cucreMbr craprepa.
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flpu,r oxen n e 3. Xa pa rcrepu crr.r Kr.r cra pre p H o ro A B [r rare"'r ff .
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