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17.4. qeHororrrtecKoe BnreHr4e Ha oneKTponorpe6neHxe
npeAnpl'|ernE

Ilpegno.noxulr, qro no HH.qnBn{y:rnbHbtM arqM}.rHr.tcrparuBHo-TexHonofl{qecKHM
npx3HaKaM Ha3BaH H no 9neKrprt{ecKxM noK:BareJrrM lr.4eHTx0uuupoBaH KOKAr,rri
o6r,ercr xax oco6t u: HeKoropom MHoxecrBa, o6pa3ypu{ero ecrecraenHuu o6pa-
3oM HeKoropoe coo6uecrBo - ueHo3. Taxuu o6r,extor,t uoxer 6urs ,tn6an opra-
Hlj3auAA, xapaKTepr.t3yeM:rr pac,{erHori, AoroaopNori, eaxruvecxofi u apyrofi sle_
KTpxqecKoi MotuHocTbr,o; ro.(oBr,rM ,rrrr t/.]g.brM ooxIHM r_,I ylenbHbrM pacxoAoM
3neKTpogHeprrrH; cronMocrhlo 3neKTpxKH u,tn o6reuou ttHsecrHullft B 3reKTpo_
TexHuqecKyr,o qacTb; 3aTpaTaMH Ha gKcnnyaTaur,rn, MoaepHtrsaur4to, SneKTpope-
MOHT; 9neKTpOBOOpyXeHHOCTbr,O H npox3Boat{Tenr,HocTr,rc Tpyla 3neKTpXKOB X Ap.
Tor4a qeHos o6pa:yror Bce 3neKrpolpxeMHxKr,t orHoro qexa; nce nexa (npousnol_
CTBa, 3AaHHs I,l coopyxeHXc) oAHOTO npelnpr.sTMr; Bce npeAnpfitTl,I.{ oAHOft TeX-
HonofHqecKlt onpeAeneHHo[ orpacJrH gKoHoMHKx cTpaHr,I; Bce npoMbllrJreHHbre
npelnpurrr.rq n coepa ycryr o6.nacrn (perlroxa); rce uxo,ru 14 aerca.4r,r KpynHoro
ropoAa; eAfiHHu6r crpyrff]/pH xt{rlt.trqHo-KoMMyHitrrbHoro xo3rficrBa; Bce ytpex[e-
Hlr.s 3ApaBooxpaHeHx.s Poccxn (r,r Bce peruoHbr pO no ro4oaouy uexrponorpe6_
leHun). O6o6rqnM xccJreroBaHxr, onepfipyq .[irJrbrxe npeanptrflrunun (u ux ete.
rrponorpe6.neHreM), ropllqx,{ecKfi cyuecrBytoulr.{Mt{ B paMKax oaHoro perroHa.

9rerrponorpe6.neHHe 6oree ycrofivuto Bo BpeMeHH !,t AJI, MHorltx npe,{np[.fl_
THi4 eBnflerca onpereJutxlrunM (n Mxrr.rpypunM) pecypcou npouseo4craa. 3agava
aH:rnH3a gneKTponmlrb:reHns Bo BpeMeHr,t u ero crpyKTypbr craHoBlrrcs HeorAe_
nHMoi or p€ynb'rara Mo,,IeJIHpoBaHHs - npofHo3Hbr{ 3Ha.{eH ri e.lexrponorpe6-
;leuur. flpo6lexy nporrro3a MoxHo cBecrr,r K npo6reMe aHu ,rca avrrtaul,Klr pfl1La,
xcnoJrb3yr rexHflqecKfii axaal,la. I{eno.nou,{ecKr4fi noAxo.{ K MoAenr,rpoBaH[K)
(aatouaruvecxr.r - x nponrooy) 3aKnrct{aercfl B ToM, ,{To a,rertponorpe6leur,le
oTlenbHoro npe^qnpngTxs paccMaTpHBaeTcs He x3onHpoBaHo, a cooTHoct4Tcq c
ApyruMrr. y.rfiTuBar, qm BeltHrtr,rHa gneKTponorpe6neHl-rlt HenpepbrBHa, kccneAo_
BaHMe npoBoAr,trcr B paHroaoft Qopue (2.8): KaxroMy npeAnp[n.r.]ro tpucBayBa_
ercr paHf r - uenoe qlicno B noptrlKe y6unanul ficcjleAyeMoro napaMerpa ro.{o-
Boro gneKTpqnorpe6neHnq oco6eft, A,. panr r : I npunlcuraercq oco6n c
HaH6oJtbrtHM gnercponor?€6neuueu A,; Mr.rnHMaJrbHoe - paur, paeHufi o6uleuy
ql-lcny npennplarrHft.

Heaospacraroqaa @ynxur,rr - A(x) (rrc.jr - HenpepbrBHbrfi aHaror ueroqhc_
lexHoro r) B KaqecrBe ocHoBhl lur nocrpoeHr.{r paHroBoro H-pacn1ereneuus:

A(x) : A,/xo, ( 17.3 1)

rAe B - xapaKTepl.rcr[qecKufi loKa3arenb, onpegenrqqlft creneHb Kpyrr.{3Hbl
KpvRoi4i At: .,{,""(l) - KoHcraHTa, B KaqecrBe Koropoti npHHHMaercs 3neKTpono_
rpe6;reHte salr6o.nee KpynHoro norpe6nre.n.n. geu 6o.ltrue B, reu rpyve rnnep6o_
JIHqecKar KpnBal h 6onbr e pa3pbrB a elextponorpe6leHhlr Mexry HecKo,rr,KltMH
xpynHuivrn npeanp],1lsrr4flMu r4 ocrarbHoii Maccoft npeanpHqrr4fi .
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r4e l; - srerrponorpe6lewre o6rerra c r = l; t - epeueunoft pr./.i, at, h,go,T_
KoHcraHrEr annpoKclrMHpyroqhx )?aBHeHraE.

Cuuc.n nporHosnpoBanr{r Ha ocHoBaHr,ru (17 -32) zaxntouaerct <}arm.recxu n
nporHo3npoBaHur{ nnoqaAu (ro.rxu) noa }i-pacnpe4elenueM, cxoppercrupoBaH_
nofi no rpeuenn ron<lurypaquefi f/-norepxnocru, Koropas B caoro oqepeAb, ,B_
nrercr nepxnei rpaHuqefi o6reua (no apeueuu) cyMMapHoro slerrponorpe6le_
Hrlr Bcex npe,,upnrrnfi (neplrtfuraqlrr npornosa). I_{enoaonruecxufi nporHo:
slerrponorpe6.neHlrlr orAeJrbHbrx npeAnpu.rnfi Ha ocHoBe (17.32) ocHonau Ha
Ao[yuIeHnH o Hen3MeuHocrr paura raxqofi oco6r.l r crpyKrype enerrponorpe6-
Jrennr peruoHa (orpaur,r). 3ro gonyqerme aaer norpeurHocrb l0 % (r nyvurelr
c yqae 2-5 Yo, rax pn Poccnr.r, rge oco6r - a.nerrponorpe6neHue perHoHa qpa_
nsr). .{ono.nuuu MeroAbr npofHo3a, onnqtuHble paHee MeroAaMx rleHoJtoruqecKo_
ro [porHo3npoBaH[r roaoBoro :lerrponorpe6lennl o6rerros nepcoHr,rt[nqupo_
BaHHoro )z.rera, rrro neo6xogr.ruo as-:a oegyoqrx rpygnocrei:

l) nporuosnporauue, ocHoBanHoe na ycrofiuuaocrn BpeMeHHbrx prAoB B yc_
rosnrx Hecra6nrrHofi eroHorlrnKu He pa6maer;

2) xaparrep pr4a slerrponorpe6lenu.s MeHrercr nocne nepeHaJraAoK n Kpyrr_
HErx aBapni, cBr3aHHbrx c osraHonxofi [pou3BoAcrBa (ctrryauus ne rraoxer 6rnr
orrucaHa Ha ocHoBannu npe4rr4aqefi mr<lopuaquu);

3) npornostporaHne no orpacneBrrlr u o6o6rqeHnsrM yAenbHbrM r{opMaM pac_
xo.qa gneKrpo3neprun 4aer 6onrunre omu6xs [e-ga cgoficrBa uHrr_rBr,tryalrbHocrn
u/aeJIbHEIe pacxoABl Ha oAEH r rvr 

'(e 
Br{A npoay(uun Anr pasrHqHErx npeanpr{_

rrr4f H IIexoB MoryT pa3Jrlrqarbcr cKoJrb ytoAHo 3Havurenrno);
4) glx uHoronoueHKlla.D4)Horo npoH3BoAcrBa HeJIb3f, BEI,qeJIhrb oallH r{Jrn He_

6onruqno rpynfly BHAoB. npo4/Krgrn, oflpeAenrroqr{x.Berur{Hny roAoBoro gJreK_

rponorpe6leunr (lO-50 % xar.r6onee sHepr.oeMKlrx BuAoB nporyKrlfir{ BHocrr
npr{MepHo oAr.rHar(ogyro aorro s o6rqee s.nerrponorpe6reuue).

Vfu, 4,

a

Pnc.17.5. LleBonorxeec(oe nporHo3xpoBaHxe
napaMeTpoB oneKrponorpe6neHx9 MHoroHoMeH(-
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lV, KBr'r
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17.4. 4eno,toeu4ecrcoe etwtlue I0tnpe6neHus
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carr.rrx.F/-pacnpegeneHufi s cramre. I4ccleAoBaHI'It KoHKopAaIItfi (cornacoBaHHo-

crn paarr'rrru) noarBepx'4alor' 'rro flpn Manofi o[rH6xe s KoHKperHoM cnyqae'

Teoperr4r{ecKl Bo3MoxeH HeKoHTponnpyeMHfi scnrecrc oux6nu. Alg naAexnoro

npoitrornpouaHu.r u neputfurcaqr.ra nporHo3a no oraenlHblM npeanplrtrntM Heo6-

xoAr.fMo ucrroJlb3oBarb crpylcrypHo-TononotHqecKyto aHHaMlrKy - cuutez H-
paclpeaereHHfl n)'TeM nporHo3a rpaerropufi a.nerrponorpe6.neHlr{ npeanpntrHfi.

flporHos rpaerropni alerrponorpe6leHss. peanpwn:afr cno6oAen a nu6ope na-

paMeTpoB npof Ho3IrpoBaHHt.

Aua.nua npeuenHoro pflaa B(t) (puc. 17.3) nosnolrer BbIf,BHrb, flBrfretcl ru
BbIAeJreHHlM COBOKynHOCTb IIeHO3OM, pa3BHBaTUIUMCS COa.IaHCI',IpOBaHHO, C npeA-

cKa3yeMbrM pa3BlrrueM, no c.na6o nranrvroaefictryrorqnM c ApyrlrMn cHcreMaMI.{.

flo u:lreneuurc BeJTLIqHHII B uoxNo cyanrl o cocrotHl4u Ilenoga. B o6qeM cJry-

qae, IreHo3 6oree sHcorofi Hepapxnu Moxgr coaepxarb BnoxeHHble qeHo3bl' aJIt

Koropbrx xapaKTep lrsMeHeHnl B(t) analorlruen. Panrogufi noKa3areJlb nMeer ne-

pr.roar{qecKyrc npl{poay, oupeAenfle}fyrc ,4oJrfocpoqHblMl'I }t ce3oHHbIMIn qltKnaMu.

flf,TunerHl4e, roAoBHe, KBapr{rnbHbre, MecxqHble, HeAerbHble, cyroqHble rr cMeH-

HbIe ullKnbr xopouo onllcblBarorct B paMKax AIIHaMITKH rpaexropui 3relcrpono-
rpe6nenrar or.(erbHbrx npegnpu-rlafi. Paccuorpenue Kaxr,oro npeAnputrut B

paMKax crpyrcrypbr qeHo3a B ueroM no3Borter )Aecrb sce unrnlr. I4glrenenne B(r)
B npeaeJrax 1 < B < 2 xaparTeprcysr BIryrpeHHI{e crpyloypHble H3MeHeHI'rt B

s.irerrponorpe6neHl,tH lreHo,a n orparraer ycroft'rnrocrr crpylcr)?bt pacnpe1ene-

mrr - cnoeo6pa:ryro eQQerrr,rrHocrb cncreMbl sJlerTplrqecroro xo3t[crBa Kax-

aoro npeafipurrHt coDracHo ero Mecry s o6qefi cncrenrarl,rgaqur'r' 3augrnar ren-

aeHrrHr pocra B ronoprr o 6ucrpo yBenl{q BarouleMct pa3pblBe n o6teuax elex-
rponorpe6neHnr HecKoJrbKIrMH ttpynnelutnuu B peraoHe npoMbIIxreHHEIMI'I

npeAnpr.rrrhtMH (ruraHroruauur) 14 o 3aMerHoM orcraBaHuu TeMnoB pocra gJIeK-

rponorpe6reur.rr ocHoBHofi MaccEI cpeaHl{x H MenKfix npeanpu.trlrf.

I
a=fir\=n rl -;f \1,8
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crpycrypuo-ronono fl{qecKar AHHaM fi Ka rru".* r-r.,Tll -ll-3rek m.rnn riF^'a-,,- _^ _^._j::yxKa H3yqaer rpaercfopfin aBrD(eHn paH_

fj"_"*:T,,"::l:li"j3":-t"r*eornorepxuocrui,+r"_.""rTp""""r'i."r"_
1"";",t"1"i*:-:":P.9uqne''raKo'Kopautr'"'.o""o"on'"t;;;tl;#;"p"coDracoB{rHHocrn npuH}iMaerc, --'- '--'rvr' lrvPD'

Horo nDelrnDirrr,r, , ^_..^_-,,,,:yy1 ?""u paHroB 3neKrponorpe6aerur o4_Horo npeAnplrt'ruJl It orKrroHeHl wrPeuJreHrlt oa-
MeHHbrx ro.{e( (rer). ro cwr.".,o 'f,::::: 

Ecrt' Hveetc's n npianpnsrrafi , . tp.-uexuux tover (rer), m cyvva par.o" 
"" 

oou" . ,1;;':: :):':':li: ^A u m Bw-
tIrIeHoB HarvnrnL*^r- hd,.\ ^ l:::-o:1" o^tt roA paBHa n(n + t1/21xarccyaian
ffiH:,l7.lffii1l'.lP:":91T"y""upu"ii*:;;;;;;;6W."#::
nnacorannocrr.r)ffIT:Xi:15a KBaaparoB orKroHeH'n 1oi"o"u 4op"fni, #&;"K#::

w = n> D2 /[m2 (n3 _ n)] , ( 17.33)rAe D - orrloseure cyMMrr Dio6lerroa- a'roB rlpeanpl,trua ot cpegHefi Hx cyMMEI AJrt Bcex

_^_l:ll u"",O,.ur"y npelnpnrmfi np, rBHr(eHr.ru no panrorofi noBepxHocrr,r coB_naA{ or, To W = li ecnu nonHocrbK} He coBnaAa}or _ to W = 0- KosQQaqneHrr(o'Kopaaux' prHroB'rx pacnp€Aene"ar slerrponorp 
"6r";;,KaK npaBruro, ecrbAoKa3arenbcrBo ycrofi . _rBocfl.t

cncreM'oMroo",","*""u,ffiio*?n1::x""*::ffi 1"'.,T;#::H?:H:
.T:h:ffi%#,##'J**'-'"oo*oa'"o1'JJ#"'"""'pv"ryp'o"o
";_;;';;#;ffd:6,'.:#Tx#"L'ff #H:?irffi :i#i"JJT:r
1p_1 

j,;",*;;r;;H,;?i:".#:#;xl::xxx#,lHffi l":ff .ffi :H.BJnerct aH:uIIt3 (att" "ory"13.^y:fii) ' ":lt: r,rr"* o"cvera, nporHo:a)crpyroypHo_Tononorzqecxoi 4r,lHauuxu.(puc- 17.4). bnuplcr Ha AHHaMqr(yneproro posa (l 7.32), ytn.'l,zax sHcoKnfi ii*OOrurlri^._Iri
pa crnre3a crpycrypro_ronono"r"""*or ru"u"r*, pu".o# iliffig;*ro-

l.\= f(, ,
A(".t\=lAz= fQ)

I , (17.34)

rae A(r, t) -s*aqeHr.re roqeK Ha pa"".""11;i1'r""rr.
CucrelrHas OopMarrsaqm i

,?ae.ropun (B cn1,qae n'HefiH.,fl1yll"t" 
orpaH'qeHtt' HakrraAblBaeMoro Ha

MeHrBpeMeHu,";""","""*;J"X:T""":;11#:#""#;)rsurcnponanurrnuo-

L@,+b,r\=; a+bt
i=t i=-=t ,go(t-e-, 

I r 
1 ' (r 7.35)

lA,(t)= l,A1Q,t),
fAe teBaJI qacTb _ noJIHa, BeJIrq
nporHo3HbrMypaBHeHn,Md;fi1,.J:ff,:".1#"".ff#":T.1liJr#xtrJ:
rrrlqulra gneKrponorpe6reHr.rr qe

"o"o;no""p,;,o",;:;w*;;;::'i;llll#ilff .,ilJ#rH:.#.."TJ#Hx-
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'o-"ono,o.n,"""#ffi #:,T[T"XI liifllififiT"Tf::eH,e crpyrcryp-

l3#":^":"*e6aeHn.s,,u uraerbHhrM npeAnpHrr,rM'*"o.", npo""olrpo'"i-

*,*ff#"#:"##o."o'"o'"ypu.""-n;;;;';#:;;::H;:l:ffi ;";H:::
.ft.r pacvera norpe6Hor

lnu*;,g,*,l,ml;**r*m.;.":,"."" 
,+,"*#

"i;:::;:#,\1:l;l+n::;#"1.::f 
;1ii#i.IT,;:;;-;'sd.e;i,

ffi ;T:flT1" apyrkx rpaerffop,r, 
""""_ Lpi"u#""J;###TXl:i##

"o = pA(,.0_ t[t,(r_ er@] , (t7.36)*"#: 
; ;:T'1i"Jl.'i':ll., l:."erHoro npe.qnp',rx,.

'v'nn,p_"o.o -;6;;;*:;,"?"""11|]li?X;jJ 
"I"T#l^liT"" 

rpaerff opr,,

r"f.lr.T;:tr"ffi r***,.;'"#+r#"nm#i=-HLqi'
fiL;:ff;*r" 

g, npoa,,e"a" ,., no."p*nlii"',n"orr.,lX,ru"*opr, , p""*

,' n".f 
"" cyuua ,7.36\- """^" ^_ - 

Katcqyro roqKy pac-

( r'rcKoMoi )'rpaeKropHr.t. o".u?-- ^'1"*inorpe6leHte ster,

;ruu:nrcl$#ir*+"-*iifffi trixi*x'"1"1'""*n:

Im{fr lf,x"#:ffi xn^ff iJlJffi ;il','#"1:li""Jfl"i"lftly"":fi :;
uur,IoKa pacqera ou.nruu"r""tYllln. 

npo'"o' d;;;p;ilX*ura ,u 6e: vvera
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17.4. Ileaoaoeuuecroe ltLtnlue da

crpyKTyp-

yToqHHTs Ha

B OIIEHKE

r{ocTl{ npe.q[pHrTnt no 3neKrponolpe6nenuro:

A:f@ _+ sR:fO _+ s:, (t7.38)
rAe SR - cKorb3rrqas cpeAHrr noprAKa t prAa; 0 _ uruerc xugnecnocobHocru IIo
snerflponoTpe6neHr.ffo (yror HaKroHa, rpaA.).

B yclorurx pbrHKa npeAnpucrr.rx 6oprmcr :a ru4elennuft pecypc (qex _ e
paMKax npe.qnpHjrrrrr, ..., peIHoH - B paMKax po). <Doprvrarn:aqx, 3TOfi 60Dh6br.
Bblp:u(eHHar e cparHnrelsHofi oUeHKe uHAeKcoB, H ecTb yqer BHeuH{x H BnvT_pennrx rparropon, corionynno Aeficrsypurx Ha npoqec; 

"r"*rp;"rp"6*;;KoHKperHoro npeA[plrcrHr. B eronr_ocnosHoft cMbrcr yqera napaMerpoB gJlerctpo_
cHa6xeHzq Kax.qoro qepe3 Bce. Klaccr,r$uqrapyerr,r BapHaHTbr cpaBHHTenbHo,
OIICHKLT I,IH]IEKCA:

l ) 0' > 0; - snerrposHeplnr - nuM Tr.rpybulHi pecypc (npeuuyrqecrno rneru_nrx Qarropon);
2) 0,: ex - rapMoHHqecKoe coqeTaHHe Br{yTpeHHnx H BHe[rH]rx $arropon, rxpaBHo3HaqHOCTb;.

3) e, < ex npu 0y> 0; 0, > 0 - 3ne_Krpo3Heprn.r - HennMrrrr.tpyrcqu[ pesypc;
flpe,qnpu{Tne yBepeHHo xngnecnoco6no (npenlayuecrno nryrpenwru 

-qamo_

PAMJ;
4) 0, < 01r npt 0x> 0; 0, < 0 - ererrpogHeprn, _ HeJrHMHTHpyroquf pecypc;

npeAnpr.trrr.re 6onrHoe, Ho noreHrlr4iurbHo xtssecnoco6uoe (npeuMyrqecrBo
oneunrnu Samopau);

5) 0, < 0; npu: 0x < 0; 0, < 0 -_elerrposHeprE., _ HenuMrmp),roulnfr pecypc;
npeAnpuflrue He xr.r:Hecnoco6Hoe (npeuMyrqecrBo Bryrqerrr" {i*rop"r). 

- '
I-{enororravecxr.r HeBo3MoxHo nepeqr4crurb r.r $oprraain:ooarr oce 4eficr.nyn_qne {arropu KaK Br{yrpeHHne (rexHolorur, cupre, o6opmnsle cpeAcrBa), raK x

nueurune (nporrycnHaq cnoco6Hocrb lrzwrfi n nolcraxqrfi, rr"""rrq"r.r.;.
flpoqegypa Bbr6opa aAerBarHux uo4elefi nporHo3rrpoBaHu, onercrpofiorpe6-

reHur npeAnpltrrrri npeAnoJraraer ycraHoBneHue: l) o6lacrn, enyrpn xoropofi
nlolHo3Hble pgyJIbTaTbI, rIOJDAeHHbre c noMorqlrc paBnraqHblx MeTo.4oB, MO|),'Icqurarbcr corlracoBagHbrMu; 2) coorHorueHtr rurexay npornosHbrMr,r pgyJrbrara_
Mr,r, r(oropoe nau6onee aAeKBarHo olpiu(arno 6r, fix cuq:" 

" 
,ur6or"" 

""po""""r"pe3ynbraroM npotHo3rpoBaHar. Ecarz nngerc xu:Hecnoco6Hosu yKa3hrBaer HanpeBannpybrqee 3HaqeHrre BHerrrHr.rx Qarropou, ro arr6nparorc.r MoAeJrH, 
'c[onb-3Jr'IOIIIu e I,TMeHHO BHeIITHLIe nox

re.'ucvuao6opm_";;frffJ?_ilff :*'?":o::;Tililff""J"T;f;
BrryrpeHHHx Qarropoa. OnracanHaa npoqe,rypa geficreyer npz coorlo.qeHzH rrpa_Brrr rexHrqecKoro aHaJrH34 B qacrHocrlr Heo6xoAI.rMO aro"ro"r"o" o*nexHBaHHe
AeficrBur rpeHAa (puc. 17.5).

VveHnuenr.re nolpelrlHocrn TexHlrqecKoro a+anu3a B npuHlrrnlr pe[ena, rtopacqeraM enerrponorpe6neHt, MoxeT 6uru 4ocrurx1ro.u"-rnro, cyuIHocTHolxu6ftn crpyrcrypHo-TonororHrreckoro pacqeTa .rpaeKropq, (rx;lro.ra.r [porHo3_nrre sHavenr.rr) sner4ronorpe6leHr,rJr orAenbHoro npeArrpr4Jrrr.rr. I,I: 6oJIbIIIofi se_nlrqxHbr (cyMM6r) E, r soprr.ryne (17.36) rHvr.faerc" 
"""i.* 6or,utll aq BerfirtlvHa
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(17.36)
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t\tql-tg+q1=7,1o, 
.7?o\

B pe3ynbrare non;Aaercg 3Har{eauF - 
\" "''

qepe3 Bce (cacreMHar o,j.::l:t'" 
enerrponorpe6neHar r

rlepBo.o poAa, - o,, orn5-u^*u.- ""' "#;;';;;";' 
dckoMo.o rpeAnpatru'r

AuHaMHKHBroporo po^qa. 
6ra cnrnela t*t*o"i-#"riBepxHocrH' AHHaM Ka

cHHrB c'rpy*rypro-tonorr-.3]]- trotp"t"o""''yt",JrJ'oruvecxofi a HaMuKH'

oorbrrlrx cyrvu (Ha l z ]11^1i-"*"fi ;'""""*;,'n; ;;'".uo''ear 
rPaerroPzfi u

paHry npeAnpu.,rr*l omo{Lllll-"* ""tp"t"l"t' i#EcrBeHHee 
yMeHEITIeHI'te

pacrpeaeneHr..s nor"orr", 1l?11t"" *pvnno. np"*i"ifi""t""t"t nepBoro no

T:T"rn*""",,r,""v1",,?ru*;X*:;#,fi#:*ffl -Tf#:
;ff #:T."i::::J ffi l,t'"rgl*"t "" ;;;l;;i,i;u'6pac' ea'u": pau'o-

pacver. Pacver aenaerc, :1T::"" "ttno';;;;;Lx 
or rotoBbl pacnpeae-

aHa.rusou (pacno."",u"""" 3;;;"$ld"o;:" "'# 
^;1X::##T.""H:

D yrleoHHKilx paHee He DZ

"'n' tu"t"-in";il lXilSraaao* enerrpocHa6xe

::::__"'-""'"*;;;fl;;fl "":.Xl*il:::*1#T4ffi.r"fr "j?i;
ff#'#,,itrf:n$"#fl::::l*, 0". 

"",o""o'"ri 
' u MI'H' (2YP) npea-

11""v *"n"0,";#;;1,",.,p*1,""r:#11ilr:l JT*#jIiF#il1T:-HaqEbIe sneKrpon p".""* 
^i'",J.;:^t::1"_'^::t" 

MeroAoM, orrpa,rcb Ha enl{-

ffi *4,ruiirury'*g**ill1ilii*t-"m#-1ffi

**#:tm=*m'ngN*f*gg"x****t
fl#TS1';fi Xff T-Tff 5,fffi*ffi JH"r:I"T*T"ry_H:f ,ffi#T peoneHHr npe4nptrrrafi nepcc

AnHaMHKa Berrr4q'Hbr ,ro*, 
nn" = n' -Yn'' 

(17 '40)
rarlerHe rrMeer t"*il;"-''":-Toro sneKrponorp e6nell,s zz

no'IpebneH,r r o6r{euy o";l-"ltTt"' dt""d;;;*p# rlocrlea'ee aect-

e.nerrponorpe6renn".e*--.o.11-non*o'uu"t-ro-r',o-#i;J#.i"1;#":;:ffi":
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'tcmponompe64eHus

(17.39)

FO npeAnp[rTr.t r
tcTu, AITHaMItKa
KOI A[HaMnKfi,
r lpaerropufi Ir
)e yMeHbIXeHI,re

f,e nepBoro IIo
oloBbr fpaQHKa
,cKonbKo npeA-
rD:rHHt: paHro-
DBEr pacnpeae-
rtonorur{ecKl,Ifi
ETC' KJIaCTep-

lrhD( npeAnpH-

PBBAHA B XXI
r (2YP) npe.q-
CEIJEMbT gJ]EK-

rlE:encloT Be-

lnrch Ha eAH-
ELv opraHoB
IEtteMbtx no
E)qefi opra-
rpsrmfi. Be-

-tvto 
He Me-

Eftt NO BIIAO-

Eeu. BerH-

F r.€r(4/ oT-

F tEefsrByro-

fa aleKrpono-
I

(17.40)

aect-
areKrpo-

IE€XTHBHO

I7.4. L(etoaoeuuecroe er7unHue Ba 539
nocTorHHo 3aKpbrBaroTc.f,, Bo3poxlaloTc{, npeo6pa3yrcTcC, CnHBaroTcr, nensTcfl,
nepeperHcTpnpyroTcr - oocTorHrre nocTo.f,HHofo ((KOHCTpyKTHBHOTO XaOC ); HX
cBr3H CIO'(HO noAAauoTc.f, yqeTy. fIo3TOMy 3Hepfoc6eperaroualr r]onHTt,IKa BO3_
MoxHa Ha ocHoBe jAeTa pacxoaa sneKTpogHeprHu no MoaeJrrM fl_pacnpege.neunr
npn_coxpaHeHHH KoHonrypaqr.rH H TexHrrrrecKoro ocHat{eHH' cHcTeM 3jreKrpo-
cHa6xeHnr rd npu HoBoM noAxoAe K Hx npoeKTHpoBaHHro H c,rpoHTenr,cTBy (co3_
AaHI'In) CBepxy BHH3 0T KaAaCTpA U ycltoBt4it rexHonorHqecKoro noAKflrcqeHlrc.
Vqcr o6ecnequgaercr ycraHoBKoil 3reKTpocqerquKoB Be3Ae. Ho Bo3HuKaer nDo_
6neua 

_orxaga or cpeAHeorpacJreBbx HopM. Brxo.4 sH,(HTcs 
" 

no"rpo""rn 
"rrio_roro ,F1-pacnpe4ejreHnt no noBTopteMocrH AerreJlr,Hocrr,rj coorBercrByroue,

crpyKrype euprya,rruoft xacrr,r no 3netTpoflorpe6reHurc.
Taruru o6pa:ou, cncreMaru3aqHr npegnpvlrrufi no .Fl_pacnpe4eleHurM no3Bo_lrgr 6o:ree roqno peuarr, 3aaaqu nporHo3HpoBaHu.{ napaMe.rpoB gJreKrponolpe6_

neHug.

nP€,lI-
ytreToM


