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Ontnmngaqnf, pexHMoB gneprerrrqecKttx cucreu' C g n s -

K o B  B .  M . ,  E o r o c J I o s c x u f t  A ' B ' ,  l - p u r o p e H -

K o  B .  f . ,  K a a I { H o s c r u f i  f "  A ' ,  O r o p o A H H -

K o B  A .  A . ,  M o s F o B a s  3 '  A '  t r 4 s ' 4 a t e n n c x o e  o 6 l e -

,[HHeHHe <Bnqa uxo;la>, 1976, 308 c'

B noco6uu H3JIoxeHbI Teoperuqecxl'Ie ocHoBbl pacqera onrl{-

Ma.IIbHbIx pexffiMoB SHepreruqecKux o6teAuuennft I{ TenJIo-

BbIxgneKTpHqecKHxctau[uf i . f lpureleublKpaTK}IecBe,4eHI4g
o MareMarHrlecKoM annapare' gcnoJIByeMoM tlp[t peueHI{H

BO[pocoB onrHMHsau:f.v, a raKxe peKoMeHAa[HH IIO pacqeraM

c [pLIMepaMH. PaccuorpeHbl MeroAbr flocrpoenufl TexHHKo-

3KoHoMLIqecKux xapaKTepHcrI{K ocuoBHoro o6opy4onaHur'

ilpe4uasnaqaerct B KalrecrBe yue6uoro uoco6ns Ans cry'4en-

ToB aHepreruqecrl{x cneuuaJlbHocrefi By3oB u uoxer 6urs

ucnoJrb3OBaHO ItHX(eHepHo-TexHIIqecKI{MH pa6orHtlxaMH gHep-

rerurrecKux rlpeAnpl{gtnft .

Tafu. 39. Hn. 147. Bn6.nuorP' 52'

PeAaxqus nfiTeparypbl no paAuosJleKrpoHure' xu6epHernxe

u cBs3u. 3aa. pe4arunefi A. B' ,fi,wwcoe t

"ffi64-26

IIPEIECIOBUE

( -  r o * r . r r .
npuooperaer Bce 66.p5rrJ€€ guaqeur{e B x(H3HH
trcTBoBaHlrs ynpaB.rreHu' yAenseTcs doJlruloetc.
rultcrp arr{Brro_xos gfi crBeHuhrx 3aAaq B Hacror -
roBbr rr peuaroTc,r nparffgqecKHe Borrpoeb,r or-
HapoAHoro xosgftcrsa. Ha ocuone o6iqer? reo-
IBaroTcfl MeToAbr peileHHff KOHKpeTHbrx 3aAaq,
)M tr gKcrrlyaraqnefi npoMbrurneHgbrx, Tpanc-
,npuarnft.
cpaBHr{Te.rrruo He6oatruori Kpyr gaAaq, cBff-
I sKcnnyaTarlLr H cyr4ecTByroulEx SHep reTHqec-

c roqrn 3peHl{t Hayl{n ynpaBneHHs coBpeMeHHaff sHeprerr.{Ka flpercraBnser co6oficnox(Hyp xr6epueraveciyro iucieuy, orHocflrrlypcs r rrruccy Ooniruulx cucreM.lIoA grnnM irogpasyl*{e-Baerct He roJIbKo Harn,q'e 6ol'uoro tfircJragJreMe'ToB, cocraB-
)arHhIMn cBt3sMIr, Ho I{ HeKoropble oco6ue
rocrr) crpyr$ypbr, ueo6xo4xMocrb perrrarb
IeHbIo .(eTaJIHSarIHH U p agJIurIHrilMH 4Onyure_
urbHoe yqacTae qe.rloBeKa B peIrIeHI{H ea/.arl
bcrBo, .Ito 6omurag cncreua o6la4aet'Ho-
rrreHulo c cocTaBJIff rOrqlIMH ee KOMtroHeHTaMu.
te Bcrpeqaer cepbe3nhre rpyAnocrr, o6yc.non_
:TbK) paccMaTpHBaTb Aar.rTqrrbHue n xparxo-
) I{ Hqrlr{Hefi gocrnrc TexHI{Ko_gKoHoMr{qecKl{x
rr{ AocroBepuoft ncxoAnoft nusopuauuu.
)Byro oqepeAb, nocJIeAOBaTeJrbHo H3JrolKHTb
rcHoBaHnhre ra eHantrecKux [peAcraBneHusx
:cce. CoepeMeHnbre MareMarnqecKrre MeroAbr,
rMeHeHHeM TeX r{Jrr{ r,lHbrx IIpHeMOB OpraHH-
r Aocraroqno y4o6uuMn npn H3yrreHall r{ uo_
oBepureHno neo6xoAauo Ans qerKoro trpel_
oB Ha pexil{M pa6oru sHeprerurrecxofi ycra-

lloaronry nocJre paccMorpe'aff 3KoHoMErrecK[x xapaKTep'crr{K oc'oB'oro gHepre-THqecKofo o6opy4onanns T3c B cJIeAyIoqHx rJraBax H3.rro)r(eHbr ocnoBrrbre Borrpochr o11-THMH3aITHH pexil{MoB TOC, fgc H sHepfocr{creM c nosaqafi KJracc}rqec*o"o uup"aur{oH_HO|O I{cqBcJIeHI{ff.

:Tp_o^en r{ff cn erl H aJr H3 r{p o B a Hnhrx ycrp oft c rn,
r TOC H sHeprocncrerrr. B 4ayx nocJreAurx
lr coBpeMenHbrx MeToAoB (Helcrlaccu.recKoft)
phrx^ a{fopr{TMoB peuleHHs cTaHrlr{oHHbrx
rux 3I{BM
ryxa. H ecrru Teopufi onrrrMaJrbnoro ynpaB_
r, T0 MeToAhr peureHr{ff KoHr(peTHhrx aaAaq
Hx cr{cTeM paepa6oraHbr eule HeAocrarogro.
r MeroAaMlr, paccMorpeHur H paspa6arunarc.
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rrlnecr, eu{e o6cyx{Aarou{Hecs npHeMH perrreuus gaAaq. Anropur HaAelorcff, qro raxofr

no46op Marepr.rana u yKaBaHHe Ha sru Bonpocbr 6ylyr cnoco6crsoBarb pa3BHTHlo HHHrrna'
THBbr y qlrrarenefi u npunneqeHxro cne[HanncroB H yrlaquxcc K peueflHlo saJ..aq onTH-
MH3arlHI{ pexsMoB gHepfervqecKux ycraHoBoK. Srouy )I(e Aonxes cnoco6crBoBarb 6o.ns-

ruofi nepeqeHb JruTeparypbr.
flpu peureHurl saAaq onrr{Mu3at1uu Heo6xoAHMo gHaHHe Lrlnpol(oro l(pyra cJIo)I(Hblx

Bo[pocoB lls odJacru MareMarHKH, Teopr.ru orrrnMaJlbHoro ynpaBJrenflfl, TeItJlo- H rHApo-

aHeprergKu. tlrofsr cAeJrarb rrpeAnaraeuuft naarepnaJl npoule Anfl fl3yrleHfiff cryAeHrqM-lr
By3oB H AocrynHee AJrs clequa.rucroB aHepferHqecKux lpeAnpufruft, n KHltreAaHbI Kpar-

K-lre cBeAegus 11o yKa3aHHbrM BonpocaM n o6teue, Heo6xoAulloM AJIr noHuMaHHq ocHoB-
HOrO COAepXaHHq.

Onucauue g.rteMeHToB aHaJroroBbrx u UHQponux BbirrncrnTerlbHbrx MaITIHH, TaK x(e'

xaK rr opraHlcgaqnr{ Bbrrrxcrrr.rre.rrbHoro npoqecca Ha 3I{BM, B KHHre He,qaHo, TaK KaK gTIl

Bonpocbr paccMarpl{Balorcs B Apyrux Kypcax.
B yue6nov noco6uu npr.rBeAeHbr sxoHoMx'{ecxr.re xapaKTepucrllKu Hel(oropbtx BHAoB

rrcHonr{oro egenreTuqecroro o6onvnonaHHg 3JIeKTDocranrrufi- qacrl,lqHo sal{McrBoBaHHbre_  _ _ _ _ r _  _  _ _ _ f  
J F _  

_ _ _ _ _ _  E

r{3 HopMarHBHbrx Marep}raJroB MunsHepro CCCP, qacrllrruo - nocrpoennble Ha I{x ocHoBe.
tlgrarerqM cJreAyer HMerb B BHAy, rrro gru upu6aux<eHHHe xapalffepxcrl.IKl{ IlMeIor
B ocHoBHoM HJrJrIocrparHBHoe HagHaqeHrre Ir He Moryr 6utr pexoMeH,qoBaHbl Ant pacrleroB
npr4MeHI{TeJrbHO K KOHr(peTHErM yCTaHOBKaM.

IIlrrnn.nr vnlrr.2 nrr.^M.rr.nprrrrr-ry Rnrrnrrnrrn' ll rrpRn?Mnll{Hncrr- nrraaqrrr,e'| or o6ttrgnDu-

Hsrbrx cr{MBoJroB (uanpumep, Q-Tenno u Q-peaKTHBHaff MourHocta) nnutucb npx-
quHort orKa3a or eAuHoft cficreMbr o6osHa,reHuft. Tarxe He yAatocb c Aon]KHoft crporoc'rro
co6lrocrr e4uuoo6pa3[e uHAeKcar{Hr{. OAsaxo aBTopbr rroJlararc)T, tITo yqaquecs AoJrxHbI,
B flepByro oqepelb, ycBanBarb cyrb Asrra, a He saloMuHarb Sopt'ly.nu c pag HaBceFAa npu'
HgrbrMu o6osHaqennffMl{.

Aeropu Bbrpaxaror 6o.nturyn 6naroAapuocrb Ba ueHlrbre 3aMeqaHufi - aKaAeMI'IKy

AHyCCPf .E . f I yxony ,npoQeccop , " lB ro ' y | 'B .A .BeunxoBy 'Ao I {eHTy
B. C. Kos.nony fi corpyAHHKaM t{eaq6r.rHcxoro noJrnrexHuqecxoro HHcrI'ITyra.

Pyronucu yue6Horo noco6us 6u.na o6cyx4eua Ha gaceAaHuu 6ropo ceKqLIu aBToMarH-
3upoBaHHhrx cucreM ylpaBreHlrs lr shrruc;HTenbHoft TexHuKu VxpauHcroro pecuy6nn-
r(aHcKoro npaBneHufl HTOS u 3lI. Aeropu ucxpeHHe 6naro,eapar AoKr. TexH. HaYI
JI. B. I{yxepHuxa (npe4ce4are.rrfl cexuuu)- n cneqllalncroB, cAeJIaBIIIHx pa:A 3aMeqaHHfi
rro coAep>KaHuro KHHrH, KaHAuAaroB TexHr.rqecxux HayK B. B. 3opnnq, B_..D. !on:xo_na,
IO. B. Ii{ep6uuy, HHx(eHepoB IO. A. Buxopena, IO. C. AapbtrloBa, E. n. Kpyr, B- lI. llla-

Aonefi cy6beKTrBuocru); B [oCTpoeHI{II KHI{IH, B u3JIox(eHI{I{ MaTep-uaJla - fi c_IIpE3Ha-
TeJrbgocrbro npuMyr Bce saMeqalnfl, flanpaBJreuubre rro aApecy: 

-25205'4,r- 
I(ree, 54,

yn. foroaencxis, 7, foaosuoe ssAareJrbcrBo HgAareJrbcKoro o6reAuHeuns qBnura IrIKoJra>-

BBEAEFIfE

3uepreruxa tBJlfercjr oluoft i{3 BenvIIIux n Hanfionee Bhrcrlrnnnre,,'r"ri.e'r*,rv nr^.)^_
.rreft Hapo4Horo xo3rfi crsa. Tex'o"ro'riecx'ri npou..i- nF;;;AJ;;;;il;il;;;gneKTpHqecxofi u ten.[osofi SHepfHH Aocruf ornocr.rreJlrHb eucoxoft crenesr4 coBeprxeH-
CTBA.



.'IyqeHHe Harl6otbtrlero Bo3Mo]r(Horo HapoAHoxo3rficrBeHHoro sssexra npH yclroBuu yAoB-
,lerBop_eHHn rpe6oaauufi no44epxaHufl onpeAeJreHHoro ypoBHfl HaAe)KHocru cna6)KeHtrfl
norpe6nrelefi suepruefi n o6ecnerreHufl ueo6xoAzr'roro KaqecrBa ee.

llpaxtuuecKaff peanu3at\Hfl sogruoxuofi 3KoHoMr{H or onrHMH3arIHH pe)KHMa sHepre-
THqecKHx ycraHoBoK ne rpe6yer 6o.nrurux 3arpar, a npoBeAeuue seo6xoAHMbrx Aaq srofi
ueJH MeponpnatHfi Mox(er ocyuecrrJrqrbcq B HecxoJrbKo 3TarroB. flpu sroM ueJtecoo6-
pasllo r{ BogMox(Ho rrnaur{poBarb pa6ory raKHM o6pasou, uro6H, B nepBylo oqepeAb, Bbr-
norHqrb rc pa6otnr, Koropbre rpedyror HauMeHbruefi 4o.an sarpar n Aaror uau6o.nuuyrc
3xoHorvrHqecKyro BbrroAy, T. e. flcnoJrb3oBarb <ca@exr nepBoro tuara).

Kax nssecrHo, KaIIecrBo peulenuq .llrc6oft anxenepHofi ia1aqu, B rracrHocru rorruocrb
paeqera orouoMnqecKoro pe)KI{Ma, onpeAensercff TpeMg ocHoBHbrMr{ $axropauu: nu6pau-
uoli uero4uxoti pacuera, IlorperuHocrbro HcxoAHbrx AaHHbrx t,r TorrHocrtto sH.rncreuuft.

Meroau pacqera sKoHoMuqecKux pe)KHMoB Aocrr{rnrr yx<e sucoxofi crelreHu coBep-
IueHcrBa. ,{,aaruefiruee ux_pa3BH-THe }rAer no AByM Ha[paBJreHuau (vrc, noxa.zyft, xi-
palffepHo H AJIE. Apyrrx o6.nacrefi nayxu): c oAHofi cropoHbr,- uo nyru paspa6or.xu
6o.neetoqHblx MeroAoB, rlogBoJrflroulrx nplrHuMarb Bo BHHMaHue BTopocrelenrrbre rr rperb€:

' ^  , | - - - . - ^ ^ .  - -  - - - ^  - qursrrsrlr lmri yraArupbr, t t ,  ( :  AIJyr-uH c-rolJOHbIr- tro I IyTH pa3paooTKH ooocHoBaHHo ynpoqeH-
HbIx MeroAoB c xaaarQuuupoBaHHbru or6oporrr H yrreroM ocHoBgbrx $axropoa, onpeAe-
JItIolrIHx gKouoMutlHocrb pe>Kurr,ra. B uerrlt pacqeroB sKoHoMHrrecKHx pexauoa uan6o.nee
c.na6uu SBeHoM snrqlorc.fi HcxoAHhre 4auuue. Pa6oru B groM rra[paBJreHI{H Haqarbr
cpaBHHTe.IIbHo HeAaBHo, u aKTyaJrbHocrb r.rx He Bbr3hrBaer couueuuri. floerouy B Ha-
^ - ^  - . . .  ^ . ?ulurr_l{eri KHHfe yAe.rreHo BHHIlraHfle H 3TrrM BOnpOCaM.

Heo6xo4uMo elqe pas o6pau{Tb BHr{Mafir4e rra ro, qro B npaKTr.rqecxofi pa6ore He cJre-
Ayet o6o.nbl4arbcfi BogMo)r(Hocrblo Bbrno.rlgeHufi Bbrr{HcJrl{TqrrbHbrx ouepiuufi c [oqr]I
HeorpaH[qeuHoti Tosuocrblo I{ He cneAyer crpeMuTbcs K r{3JrHuHeMy ycJroxueHrrro anropHT-
Ma-, [oKa Her AocroBepll'blx ficxoAubrx AaHHhIx Afit pacrreroe. HMeHHo Ha peureHl{e flosrreA-
ueft _sagavll cJleAyer cefisac HaIIpaBHTb ocgoBubre ycnnnfr. (Hetlsa He saMerurb, rrro Ha
ueo6xo4uuocTb coorBercrBng Me)IrIy rorrHocrblo MeroAa pacqera, Toqnocrbro eu.rucJenufi
\ norperuHocrbro HcxoAubrx AaHHhrx HeoAnoKparHo o6pau1a.n BHHMaHue aKaAeMr.rK
A. H. I(pnr.non.)

He c.rrqtyet raKxe yflycKarb tr3 Br{Ay, trro ycJo)KHeHr{e MeroAoB pacqera c qenbrc)
noBbIIrreHLIfi LIX TOqHOCTII SaMeTHO yBerrflgnBaer 3arpaTbr Ha BbrnoJrHeHHe Bbrquc.teHufi,
no3ToMy_Heo6xo4ulvro conocraB.llgrb gro Bo3pacraHue c Bo3MoxHbIM [oBblrueHr{eM gKoHo-
Ma.recxofi eSQenrr.rnnocrrr.

_ Merclbl pacqera oIITHMa.tIbHbrx pexaMoB HerrpephrBHo pasBnBarorcx. Ilepnue pa6orsr
6amu BbInoJIrIeHbI H. A. CaxaposnM tl E. A. HiaiosuM.-Eo.nruofi nxlaA B Teopxro H

lexTpocraHqafi BHecJH A. A. Apeauacqes,
IrI{KoB, C. A. Irurs6ypr, B. M. fopHurefir,
I(onuaoe, JI. A. Kpyuu, M. A. Kyvxur,

)uupHoa, C. A. Conanon, il. L. CrepnuncoH,
'KepHHK, B. C. IIIsxsHss, C. B. IIIaxBepAsH,
I,tHr, M. .4x. Crefiu6epr, f. B. Cram u Ap.
tfiqecKlrx cr{cTeM flBJrseTcr oIHHM u3 pasAe-

JIOB HayKI{ y[paBnegr{ff, poJrb xoropofi B nJraHoBoM xossficrse Haruero coquaJrucrnqec-
KOrO rOCyAapcTBa He[pepbrBHo Bo3pacTaeT.

OCHOBHbIE YCJIOBEbIE OEOSIIAqEHU'I

O6u4ue o6oavqlreflufl

/" - qeJesan $yxxuun
{1, - tpyHxquq JtarpaHxa
q - K . r r . A .
I - npeua (rexyruee)

!, T -: nepHoA BpeMeHu
Ir (P' V-QYttxuux
L,- - Hopuarusuhrr? xoeQQauuenr
J\ - KAIIHTANOBJIOXCHHfl
V, f- rurpaSuaa Qynx\$s u ee npor{3BoAtafl Ha Harpysre
p - BeporTHocTb
R -.qoxol sa orHori us craAxri
r - gKcnJryara[LroHHbre 3aTpaTbr
| - 3aTpaTbr Ha peMoHT \
rc - r{eKoropue xoaQQau}reHrbr
ffi, f, - KOIHqecTBO afpefaToB, craglufi
i, i, g, h - rexyutue HH,4eKcbr
u, x - uepeMeHHble

T e nn o m e x nutt e c fiue I e rutJ ttn bt

afl - :nrr:ttilafl. re[norBopna.s cfloco6socrr pa6ouero rorrJrrrBa
V, V-pacxoA To[.rrHBa
Vp - Brrax{Hocrb pa6overo rolJrr{Ba
ap1, cpt - ofleparopbl, o[peAeJIsIouIHe BJIHflHHe AaBileHufl u reMneparyphr Ha pacxo,l

gllepfoHoeaTedrfl.
a, b, I - Onp coorBercrByroqero BlrAa ronJHBa
c - IIeHa TO[JrLIBa
d - OIIP napa
, - SHTAJIbIHfl

h, ffi, n - ilapauerphl anrpoKcuMlrpynu{ero pacxoAnyrc xaparTepncrrrxy ypaBHeHHff
p -,EaBJreHHe
g - OflP rerrJra, ornocureJrbHhre [orepu Tenna



t - r€Mreparypa Ir, s - yqacrxn flapolpoBotra I
at - yae,rftAal BHpa6orra snexrpogsepruu I
0.' p -MEoxnrrin Jlarpa8xa rrpr{ ypaE'e'rx 6anaxca pacxoAa sseprouoc{TeJrr I rnaDa r6 - y,qeauxufi pacxol Torrr[aa I

;_.jil:?:"#Hl?"1,?J+"' I o"qrrE cBEAErrtrn
o - tG;;;;;;;oa-,r"" au"r""n" no pacxoay rrapa I oB ytrPA3JrEHrtr'iuncuruarrz

r 
- 

-":-T"-T, ]]:fBOAH,A' PACXOAA IPIIJIIBA IIO AIIEPTEIITIECICEX CIICIEME, - .4on{ JrEMr{TEpo3alltloro lrorJrgBa B o6I4eM pal

. fadpornextta"ec$ae se,
,1 - BaIIop
v - o6,,eu roa6r (B Eoaoxparrnrue) , 

$ I'1' Crpyrrypa 4ncuerrepcrono ynpa3regq'
W - pacxoa aosu I ""epnerf,qecrnux 

odreggf,egf,;rr
1: :: *ggrl!4 YloB!4 !9A!4 |
rr, - OnP EoA6r
o, - Mdoxr"eJls JlarpaHxa ''p,n n3oleplMerpl'Isec(o' yPaBII( ?nerllqecxlre rtpe{rlpuqr[t (suexrpuvecxae craHq,It,Boahl o"_n ropolc**'6r,) Haxorrrcr B BeaeHlrt coro3'o-

Atgrerrrporfletnu,tect(ae cerruqunu tI{HI{cTepCTBa gHep-feTuKl{ u a.rcxrpaQuxaq[fi (M^:t
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B cucreue ynpaBneHur
AHCneTrIepcKoe ynpaBneH He
Ma Bax(HyIo IIOACHCTeMy-

gHepreruxoft rax orpacJlblo npoMbIlIIJIeHIIocTI'I
rrpeACTaBJIfleT CO6Ofi CaMOCTOflTeJIbHyIO BeCb-

Crpyxrypa opragoB AucnerrlepcKoro y[paBJIeHHfl raKx(e nocrpoeHa

AHcnerrrepcKHe ynpaBJIeHHfl, pyKoBoAflqHe B CPOII{ eHepfo3oHax onepa-

igsgofi pa6otofi- o6te4nuegHblx aHeprocucreM (OAy OAC). B nu4e npu-

Mepa Ha3oBeM O_Ay C,eeepo-3 anaqa, OAy IOra, OI,y Cpe4nefi Bo'nru,
OAY Vpana, OAY 3anaAnofi Cu6rtPu.

Srunn- opraHaM orrepaTHBHOrO ynpaBJIeHHfl nOAtIHHeHbI AUCneTrIep-

cKHe cnyx6n P3y, KoropbtM B orleparllBHo-TexHl{qecKoM orHoIxeHHH

floAqugfleTcfl 4exypnuft uepCOna.tr gJleKTpocTasqufi H cereft'--H"*oTopbre 
sHeprocHcTeMbr HenocpeAcrBeHHo [OAquHessl II"[V E3C,

TaK 111e KaK HeKoropbre sau6onee KpyrIHbIe craHqHH B AucnerqepcKoM

oTHoueH uu ilo1ts.I4HftoTcfl coorBercTByloqeMy OAy ODC, MI{Hyfl AI{creT-
rrepcKyro cnyx<6y (AC) POY.- 

Pa-ccuorpnrtr HecKoJrbKo no,qpo6uee 3aAaqn opraHoB AHc[ertlepcKoro

yfipaBJle:F^v|fl, cBfsaHHble c pacqeToM I{ BeAeHHeM TaKoIo poKHMa SHep-

i"i"u..*oro o6reAHHeHHfl, irp" KoropoM o6ecue.IuBarcrcs seo6xoAuMble

\
I

\

\

t \

l
I
I
I
I

l
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I.l. Cxerrta noroKoB uuQoptuauun-

3HaIIeHHt qacTorbl H Hanpe)KeHHtr Ha rrrHHax norpe6HTeJrbcKHx noAcTaH-tr4ft u AocTarae'rcs, uaulolrtruaq 3KoHoMrrqHocTb rrpoHBBoAcTBa H nepeAaq'3reKTpuqecxofi H TerrJroBofi sHeprun.
Ha plrc. I. l  rroKa3aHa cxeMa n

AHcneTqepcKoro ynpaBJreHHfl 3Hepr(
AucnerqepcKoe yrpaBJrenue, OIV t
Hbrx eH€proyrpaeneHufi noJryqaK
nporHo3br pex(HMOB OCHOBHbIX BoA(
Jrance ocHoBHbrx pafiouos 2 u rrporgo3br iloroAbr J. K HHM xe nocryllaror
YKPYTIHCHHbIC AAHHbIC O COCTABC H COCTOqHUH OCHOBHOTO TCXHOJIO|HI{CC.Koro o6opy4onaHHn erreKrpocraHqufi (X) 12, ,""p.o";;;;r, 4 u o6o6rqe'_
HbIe I I2HI f  I - IC n l -^h.nnsrr r r r r  r '  6^ \y ' r?r ,^vvvrv,rrrnn ,-r. pE,1r\l,lMtr uufiubHblx cereH gHepfocHcTeM LIo6leAuHesuft 5, a raKx{e [porHo3bl afleKTpHr{ecKHX H Te[JroBhrx HarpygoN 6.Ha ocHoBaHHI{ nepcn-exruBHblx a oueparaBHblx pacrreroB rpaQuxon

:ITjli::l:: :3,13.1,":: -::LT:::":51.__ sneHrs mpyxrypH nepeAaiol
,iri+'rira !d.J1R\r(ryr t patl-lnrll1 [ep^e-TOKOB MOIIIHOCTH nO MeX(C]ICTelvI_HbIIvI JII4Husv 7 n rpaQuxa-Harpy-3*, b3C, sHeprocacTeM H aJreKTpocraH-

ltlt? 8 HJIH rpyilr^aJleKrpocranriul? 9, a rat<xe saAaBaeMbre cyrorrHbre pac-XoAbI TonJIuBa 10, ecJIH KoJIHqecTBo elo nHMHTLIpyeTcfl, H BoAbr II.
_ AucnerqepcK'e cnyx6lr nosBHJr'cb B sHeprer'Ke B 20_x roAax,Korna HaqaJlocb crpoHTeJIbCTB_O nporflx(eHHbrx 

- 
nunufi, gJreKTpolepeAar{H

u o6tenuHeHl4e gJleKTpocras\wfi u rHep.et"oaa*r" cgcTeMbr. B CoeercKorucorcse co3AaHxe aHeprerr4qecKax o6ielunenrnfi 
";;;;;; 

pearrH3 a\uertyxasauufi B. Lr- [lesuHa o lyrx pasBur'fl, sHeprer'K', BorfloureHHbrxB H3BecrHoM rJIaHe |O3/IPO. Eo"triruofi exna4 B opraH usauvw Ar4cner-rleDcKoro vrrDaBJreHufl BHecJrH A.^ K. !,aprr,ranuen, D,. I-. #;*p;;;,U. tw. Mapxoa'{, B. K. ml,u*d;-C.-i.GiurroB, H. A. CupoMrrHHKoB.flpunaepuo s ro 
".e 

BpeMfl, B KoHtiu io-i .oaor, 6ama rur,.,u paspa6orxaTeoperl'ItlecKHx Bo[pocoB pacqera orrruMaJrbHoro pex<HMa puborir-rr.*lTpr.rqecKnx cTaHrlr{ft u cucreu.
ocyqecreJreH'e AucrerqepcKoro ynpaBJreHLrfl 

,r(pynHbrM' aHepre-THrIecKHr{u dreAuHeHHflMI't 6uno 6u Heeb3Mo}rffio 6""';p;MeHeHHfl coB-
PCMCHHbIX TCXHHTICCKHX CPCACTB, HCO6XO4AM'IX AJIfl 

"O6P', 
ICPCTAIIH,o6pa6orxu n xpaHeHr{fl riu$opnaa r\HLr, a B He.KoTopbrx cflyqarx _ AnflHenocpeAcTBeHl{oro BbIIIoJIHeHLIn nepeKJllo.Ieuufi B i*er" ocnosHofi cerHgHeprocacTeMbl. K cpegcrBaM nepeAaur.l zH$opMa(zu oTuocflTcfl cnerlraaJrb_HbIe iiHHHH nepeAauu Hu@opMaqHH, cessunarourue BbrrrucJruTeJrbHbre Maru,Hbrpasfl rqHbrx ypoBHeft Hepapxuqecxofi crpyKrypbr yrpaB ilellfl,, ycrporicreaTeJlecHrHalrr4sarrld,H o IOJIOX(eHhH BbrKflroqare.nefi ru iaircar""rarr"rl e ocHos-Hofi ceru, ycrpoficrBa TeJIeH3I\{epeHHfl gfleKTpurrecKux BerHrrHH (narpysoxcrasqufi, nunuft sJrer(TponepeAarru H noAcr-auqufi, ou"rorui' 

" 
Haflpflxe_HHfl B ysJroBhrx roqKax oc'oeHor? ceru) c aHaJrorouofi ,o^-iiqp"""n?"ar-

5rfl,.,1--1^crg-9ficma cBfl3u - reneeo", 
".n.raur, 

papuo,sreKrpHrrecKge
H OObIrIHbre qacbl.

Ans o6pa6orxu- unQopMar{rrH, Hanpr,rMep pacrrera TexHHKo_eKoHoMH_qecKHX nOXasareaefi, nporHo3HpoBaHHs .pa$"xo" ru"pyr^", pacqeroBoIITHMaJIbHblx pex(HMoB' B Hacroflrqee nievrr trrHpoKo Hcrro/Ib3yrorctpa3flHtlHbre cpeAcTBa BbrrrHcJrHTeJIbHofi rexua or cqerHo-KJIaBHlrrHbrx
AO MOIUHbIX SJICI(TPOHHbIX BbIIIHCJIHTCJIbHbIX MZIUHH;



Iicir orTb3 y roTefi yerp ofi cTB a Te/re yrp aB JreH H s.
ljHepryo6bgAuHegrl1x. ttpq sroM Ba)r(Ho npqBg4lHe oqqutrTb pasl{eLXnn AHcraHrrHqIiEoLq ynparJreEgLBblKnrogareJrrMg ocHoeuofi cerg 9jHeplgoobglHleHr11I. !L4 sroM Ba)r(Ho np4Bg4lHQ oqqutrTb pasl{ep
n a o a n J -  

" ^ ^ 7 - ^ * - -  
- ; ;  : ^ - = : - -yLrL.P.c,4r nEutr^LrArltuvr u AJIII  l lur lPbr[n]I HaIPyltKH CHCTeMITI npH IIJIaHG

Bbrx peMoHTax H noBpex{AeHr.rflx o6opyaoBa*Vf, H rrpa HeTpeAEHAeHHONT
pocTe Hafpy3KH.

3rec_t paccMarpuBaloTct roJIbKo Boflpocbr, orHocflrquec.fl K aKclJryara-
r r  r t ^ t r t t ^ r t ti i i4uii i iuii saAaqe, T. e. K OnTliMngAlJ.UH peX{HMa paOOTbI gHepfeTHqeCKHX

o6teguneHufi c IIeJIbIo noJrWeH Hfl. Ma1cLrMaJrbgofi sKoHoMgqeixofi eQQex-
THBHOCTH sKcnJIyaTaIluH sHep reTHqecKLIx npeAfip u nrr4fr np H rroaHoM yAoB-
nerBopeHHH c[poca Ha greKTpuqecKyro H TerrJroByFo gHeprurc.

OcnoeuHrt{H H3 grux BorrpocoB tBJlflIorcr:
oIIpeAeJIeHHe Heo6xoAHI\{bIX TexHHKo-gKoHoMHqecKHx noKa3areJrefi

arpefaToB r{ cTaHqHfi B TeMne npoH3BoAcTBa;
Bbr6op HanBbrroAHefimero cocraBa pa6oraroqero o6opy.loe allfl,i
HaHBblroAHefiruee pac[peAeJleHue aKTHBHoft HarpysKll- rt,tex4y gJreK-

TpocTaHrlvtflMr H MelKAy LrX arperaTaMH;
HaHBbrfoAnefiuee pacflpeAeJreHr{e peaKTHBHOft Uarpy3KH Mexqy craH-

IIHflMH H Me)rqy KoMrreHcripypqr.rMH ycTaHOBKaMH;

_ onpeAeJreHHe HaHBbrroAHefiruero pex(HMa [poBeAeHur pa6or no npo-
QunaxruqecKnM peMoHraM H qucrxau o6opy4oBaHus;

Peruenne Bcex srux 3aAaq TaKx(e rpe6yer [pHMeHeHHfl coBpeMeHHbrx
BbIrIHcrHTe/IbHbIX cpeAcrB, TaK KaK oHH xapar(TepH3yroTcfl 6onuurmr KoJrH-
qecTBoM HcxoAHbIX ,4afIHbIx, ypaeneHufi Lt HcxoMbrx BeJIHqr.rH, HeJIHHeri-
HocTbIo 6o.nHuaHcrBa 3aBucuMocreft H upaKTurrecxofi HeBo3Mo>KHocrbro
Hx yAoB/IerBopHTe.nnuofi a*anlrrTrqecxoft anlpoKcHMarIHH. IIpu aroM r\,ro-
ryr 6utl HcnoJIbSoBaHbI I(aK yHr.rBepcaJrbHbre uur$poBbre BbrrrtrcJl[rreJrbHbre

Vcrpofictsa oro6paxeHufl r{ xpaHeHur un{ropr,rauHrr Becbua pasnoo6-
pa3Hbl Lr Bi(JIIoqaIoT B ce6s raKne cpeAcTBa, KaK .[Hcnerqepcxufi gIHT
c MHeMocxenaofi H'cI{rHaJIbHbtMH npH6opauu, nepeKJruoqarculuMacff Bpyr{-
HyIo HJIH aBToMaTHrIecKH, MarHHToQonu a 4uxr@oHbr AJrfl 3arrHcn TeJre-
Qouuux..neperoBopoB B anapnftnui ycJroBHflx, caMorrurrryuue npu6opu
u anapvtfiHble ocllu"rl.rlorpaQbl AJrs perncrparrHu H3Meseuufi-Tex HJrH HHbrx
SneKTpl{tlecKHX BeflHrrHH, oJreKTpoHHoJryqeBbre HHAuKaropbl, 6o"urruue
IIpoeKUI{oHHbIe ta6no AJIfl BocnpoH3BeAeHr4s yqacrKoB cxer{ HJru rrpHeMa
TeJIeBH3HOHHbIX nepeAar{, ycrpoficrBa fiaMflTn BbIqHcJrHTeJIbHbrx KoMnJIeK-
coB, KOMrrJreKTbr CXeM I{ TeXHHTTeCKHX AaHHbIX, XapaKTepH3yrotrrHx gJIeK-
TpHrrecKHe cTaHqHH H OCHOBHyTO CeTb SHepfocHcTeMbr.

S I-2. Sa4aqn orrruMaJrbrroro yupaBJrernfl
aneprgrurrecrcnMu o6relrnerrtrsMl

B rerleHue nocJIeAHI{x JIer I{HTeHcHBHo pa3pa6arrrearcTcfl H BHeApfror-
'cn MeToAbI OTITHMaJIbHOTO ynpaBJreHHfl TeXHOJTO|HITeCKHMH npOqeCCaMH
H xogsftcrseguofi AerreJlbHocTblo B pa3flr.rrrHblx orpacJlflx IrpoMbrrrrJreH-
HocTI{. fIoA o[THMaJIbHbIM ynpaBJreHHeM flour.rMaercfl TaKoe BeAeHHe
.[pousBoAcrBeHHoro flpoqecca r4JrH TaKafl cucreMa BeAeHr{s xoasficr-
'BA, rlpq Koropblx AocTnraercfl uau6onsruaa e@eKTr{BHocrb HapoAHo-
ro xogsficrea.

Bupaxetnafl. B MareMaru.recxofi Qoprr,re Bz&aqa ynpaBJrer{Hfl TexHo-
rorHrIecKLIM rlpo[eccoM HasblBaercs qeaeeort Qgnrcquefi. VpaeHeuun,
orrpeAeJIflIOIIIHe cBfl3b Mex{Ay ocHoBHbIMH 3JreMeH'l'aMH yIIpaBJrfleMoro
ilpoqecca, HocflT Ha3BaHHe gpasnenufi c6r,Btt:

KonrperHble 3aAaqn onrnMaJlbHoro ynpaBJreHufl Moryr 6urr BecbMa
pasnoo6pa3Hbl. K nnrra orHocrrcfl. sa/..aqn noryqeHHfl MaKcHMaJrbHoro KoJrH-
r{ecTBa HJIH AocTH>KeHHfl MI{HHMaJrrnofi cror,nvrocrH rrpoAyKtrnr4, coKpalqeHl{fl
BpeMeHI{ LIJIH pacxoAa LlcxoAHorc lvlaTepvaila Ha ee [poLI3BOAcTBo, CHH}I(e
HHfl y.uenuroft cToHMocrH nepeBogKn rpy3oB - oAHH us Br.rAoB TaK
Ha3brBaerrrofi rpaucnopTHoft sa4auu u AP.

B o6.nactH gueprern:r^r oAuoli r{3 ocHoBHbrx sa4aq ynpaBJreHafl rBJrfl-
eTcR orITI,IMH3aIIHS pQt(HMa SKCnJIyaTa[r{H gHepreTuirecKr.rx npeArrpHsrsit
s o6leAaueHnfi. Hapaay c grofi etocn/tuamaquouHort sanaqefi ne MeHbrrree
3HarreHHe HMeer n npoeKmHan sadarla: paspa6orKa onrHua.nrHofi crpare-
fHH pa3B[Tr4fl 9HepIeTHTIeCKHX CHCTeM Ht B qaCTHOCTH, gJreKTpHqeCKHX
ceret?, BKflIoqarcqafl au6op runoB, uoquocrefi u pacnoJro)r{enufl HoBbrx
gJlel(Tpocrasuufi I{ noAcraHqufi, Hanpfl}Kervrfl., ceqeHnfl npoBoAoB H KoH-
SurypauHv, JILrHHit, o6pazyrcuux greKrpHrlecKyto cerb, H T. A.3ro o.IeHn
cJrox(Has HapoAHoxossficrBeHHafl saAaqa, npu peruenr{H roropofi Heo6-
xoAHMO yqr.rTblBaTb ycJIoBHfl TpaHcIropTHpoBKrr TorrJrHBa, BoSMox(HocTb
cnaSxeuHs gJreKrpocraHqnfi eoAofi, yAo6crno AocraBKH uorpe6nreJrflM
aJreKTpr.r.recxort H Te[JroBofi eueprnH, rpe6oBarvfl caHnTapnbrx HopM, He
AonycKaroulHx 3arpflSHeHHfl Bo3Ayxa, ycJroBHfl yAaJreHHfl 3oJrbr H utilaKa,
HaJrutrr,re fAo6uux nJIoIqaAoK AJrfl cTpoHTeJrbcrBa sJreKTpocrauquft H )r<H-
Jrbrx rroceJrKoB npn HHx H psry Apyrux rpe6oeauufi.

Peuresue srofi 3aAaqn ocHoBblBaercfl Ha nporHo3HpoBaHHH pocra
Iteo6xoAulrlofi uoulHocTn u norpe6JleHHfl aHeprHrl, HaJrH.uHfl rr,rApo3Hepre-
THqecKHx pecypcoB, a raKxe Ha AaHHbrx HapoAHoxosqficreeHHoro Mac-
una6a o Bo3Mox(Hoc'I'H H uenecoo6pasHocra rdcnoJlbgoBaHnq rex HJrH Hgbrx

t2 13



MaIIIHHbI' TaK 14 CneqHaJIIr3HpOBaHHble BbtqHcJrHTeJrbHbre ycTpoficTBa
(cBy)'.

PactlerH, cBs3aHHbre c onruMu3aquefi pex(Hr\ra pa6oru 3HeprocHcreM,
Bo MHorHx cryqanx rpe6yrcT npeABapHTeJrbr{brx Bbrquc.neuuft u.nu HcnoJrb-
3OBaHI'lg pe3yJlbraroB paclreroB, HMeroulHX caruocroflTeJlbHoe 3HarIeHl.re.
f r
r\ HHM Mo)rHo orHecrn pacqerbl HopMaJrbHoro pelKuMa pa6orrr gJrer(Tpu-
qecxofi cHcreMbl, T. €. o[peAeJIeHHe IroroKoB MouIHocrH B JruHHr; H ypoB-
Hefi Hanpff)I(eHHR B y3Jlax ocuosuofi cera gHeproc[cTeM. Moryr 

-6orrt

HcnoJIbgoBaHbI pacrlerbl ToKoB' aeapufiuux pex(HMoB, a raKx(e pacqerbl
cratuqecxofi H AHHaMnqecxoft ycrofiuueocrn oHepreruqecKux cucreM,
TaK KaK pesyJlbrarbl oTHX BblrlncreHufi qacro onpeAeJrsror Ao[ycruMocrb
PCAJIHSATIHLI TCX HJIU HHbIX PC}I(HMOB.

H  t t a n ' F r l c r r r r a a  D ? \ a r r d  t r r t n n a r r r a ^ ^ r r r t a  n r . r . t r K '  '  ^ A -  ^ - - - - - ^ - . - - , t "

r " o "". " r"* ;;^";;, ffi ;#;;fi ft ;. *li frdffi "."#ffi# i,#;;i;;
ocHalllalorcf BbIqHcJIHre.nrHofi-TexHHKor?. Muorue AucnerrlepcKue cnyx(-
6n uueror SIIBM M-220 u EOCM-4. Ans pacrrera onrr.rMaJrbHoro pacrpe-
n a  [ a u r t d  o t a - t t - t t ^ t t t  -  - ^ - ^  - ^ - g -
AvdrLrrrrz crArfi.DrlLrrr rra.L pJc|ar4 .r4rvrcrulLlt tltrLnuJlbllu 1\luAeJlell crreuldallklSj1l-
poBaHHbIX EblrrucfiHTeJrbHbrx ycrpoficrn.

S I-3. Ocnorsrre tteeporptrflTufl
rro orrruMrrsaqrrr pelrcrruoB grreproo6re4nnenufi

B $ I-2 6u.rlu c$oprvry"rrnpoBanbl ocHoBHbre saAaqu, cocraBJrflroxrge rpo-
6aertly otITHMH3aqHH poI(HMa sHeprerurrecKr4x o6te4uHenrafi. Paccuor-
pHM HX 6o.nee no4po6no.

flp.ex<4e Bcero HaAo HMerb n sHAy Heo6xoAaMocrb ilofiyqeHgr Aocro-
nepnoft ucxoAHofi u:rQopMaIlHLI AJIff Bbr[oJrHeHHfl Tex r{JrH HHbrx pacqeroB
HJrr4 AJII aBToMarH.Iecxoft orITI4MH3aqHH pex(HMa. 3ro xacaercs ocHoBHbrx
TexHHKo-9KoHoMHqecKHx xapaKTepr{crr.rK TexHoJrorHqecKoro o6opyao-
BaHHfl' V pASJrUqHbIX, I{3MeH.flrOIrlHXCs BO BpeMeHil, BeJrHqLrH, XapaKTepH-
SyrorrlHx npoTeKaHHe TexHoJrorHrrecKoro npoqecca, Hanpr.rMep, AaBJreHHg
H TeMfleparypbr rrapa, pacxoAa BoAbr, Morr(Hocrr4, Harrpfx(eHr{r H Ap.
Jtu nepeMeHHble BeJIHqHHbI npr.rHflTo Ha3brBaTb nq,paJt4empafitu npoupcca
(" orJIHqHe or MareMaruqecKoro cMbrcJra gToro c"nona), xorff, KoHeqHo,
6un= 6at [paBuJrbHee Ha3brBarb r{x [pocro nepeMeHHbrMH.

l\na uoryqeHHs HcxoAHofi uHQopMZlrIuu HcroJrbsyrorcfl crre[HaJrbnbre
npu6opu, upeo6pasylolllue HegJreKTpuqecKue BeJrHqHHbr B g.rreKTpnqecKne
cHfHaJIbI. 3ru nprn6opu, nofiytlr{Brrrue Ha3BaHHe 1anuturcoe, xapaKTepH3y-
roTcfl cJreAyrorrlHMH AaHHbTMH:

e) BHAoM u AnanagoHoM r,rsMeHeHnr H3MepreMbrx BeJrHrrHH;
6) BHAoM (auanoroeufi, IHcxperHufi) n napaMerpaMH BbrxoAHoro

CHTHAJIA;

o) nepe4arorlHofi QynxqHefi, xapaKrepueyroUeft AHHaMHrrecKae csofi-
cTBa AaTquKa;

L Cne4uaauauposaHvbu4u HagbrBalorcs raKr{e BbrqI{cnHTeJIbHhre ycrpoftcrga HJIH Maq
IIIHHbI, KOTOpbIe [peAHa3HaqaloTcg AJrt peureHllfl OnpeAeJIeHHbIX 3aAaq HJIH HeKOTOpOTo
xJlacca aa,4arl. Cnequa.tu3alr[s Marurrn, ecrecrBeuuo, orpaHarrnBaer ofuiacrn Hx npgMe-
HeHHs, Ho Aaer BogMoxuocrb ynpocrr.rrb MarrrltHbr, noBhrcl{Tb HaAexHocrr H y4o6crBo 1,rx
SKCnJIyaTaIIHt4 U CHH3uTb CTOHMOCTb.

r) norperrrHocrbrc (npu pagrnqHblx sHarleHnflx BxoAHoro curHaaa);
d qyBcTrnTeJrbHocrbro;

e) pacrrerHbrM pexlrMoM pa6oru - HenpepbiBHoe H3MepeHHe LrJrH
H3NrepeHHe rrep€ onpeAeJreHHbre HHTepBaJrbr BpeMeHr.r;

x) KoHcrpyKTHBHbrMH AaHHbIMH, onpeAeJIsroIIIHMH BogMoxHocrb
HCnOJrb3OBaHr{fl AaTTTHKOB B KOHKpeTHbIX yCJTOBHflX.

B Hacrosulee BpeMq cepafiuo BbrnycKarorcfl AaTTIHKH AaBJreHHfl,
TeMreparyy'rr, pacxoAa x<u4xocrefi, ra3oB H rrapa, AarqHKH Bcex oJreKrppl-
qecKHX BeJrr.rqHH LI AarrrHKH HeKorcpbrx Br4AoB ra3oBoro aHannsa (cogep-
r(aHuq KucnopoAa B yxoAflIrlux rasax). florpeuruocrb Aarr{HKoB cocraBJlfl-
er l-2 o/o. Taxafl TorrHocrb He BcerAa AocrarorrHa AJrfl TexHHqecKHX HgMe-
peHnfi npH KoHTpone H BeAeHHH pex(HMa u coBeprxeHHo HeAocraroqHa
r ncI qEl,Tr'rrrq.rlrrtar-ranfr nn'nrrlrr;2qnrrla. nrl'rpr,r lrrr\ufwa ar{r'.r.narr\/rf,q a .tzvx<p
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AJTfl ToqHbrx pacqeroB TexHHKo-eKoHoMr{qecKHx noragarenefi (TA|I) vt,
B IIACTHOCTI,I, BEJIHqHHbI NOTCPb TCIIJIA.

Eo.nrruHscrBo coBpeMeHHbrx gJreKTpl,rqecKux Aarrlr,rKoB l,rMeror aHaJIo-
r .nnrr r l  DLrr .nr  ^  r r rqnoD^rrorru n l rvn lu l rv  uanfr ( r r rzat r r . r r l  eO-An * . rR r rnn. t .n-l. Dlrl uDrnLrA \, Arl<rtrcrar\.rl-lcllYl|:t DDrAvArrurA rrqrry4ru\,rrlrrr vv vv lYlu llvvlv

flHuoro roKa (reprrlonapu) u 0,6-12 B nepeMeHHoro roKa (auQQepeu-
IlHaJlbrro-rpaHcoopMaropHbre AaTTIHKH pacxo.qa). Ans BBoAa B 3l{BM
npHHflrbr cHrH2.rrbr, H3MeHflrorquecff B [peAeJrax 0-5 rt,IA uiln 0-20 n,lA
nocrosHHoro roKa. Ann iloryqeHua yuuSraqHpoBaHHoro cr{Fuana ucnont-
3ylorcfl crre[HaJrbHbre H3MepureJrbHue (nopuHpyrcrque) npeo6pa3oBareJlu.

B 6aux<afinee BpeMfl AoJrxHbr flosBr.rrbcfl AarqHKu c ynuQuuupoBaH-
HbrN{H aHaJIofoBbrMH H AHcKperHbrMH BbrxoAHbrMII cI{rHaJIaMH. BeoA HH-

QoprraauuH or nocJre.qHux B SIIBM He norpe6yer HcrroJlb3oBaHHfl aHaJIo-
ro-uuQpoaux npeo6pasoearenefi. Tarae,u,arrIHKH npl{MeHflIorc.fl, HanpH-
Mep, AJIfl HHAHKaqI{H yrJla rIOBOpOra.

Peruesue 3aAarr onrHMH3ar\Hrt 3arpyAHflercr orcyrcrBueM HILI HeAoc-
raroqHofi rrpuroAHocrbro nprn6opoa Ailn H3Mepeulrff pacxoAa rBepAoro
HJrH rrbrJreBr{AHofo ronJrHBa, aHailHSa npoAyKToB cropaHHfl npHpoAHoro
ra3a, onpeAeJreHHfl coAepx€HHf yraepoAa B fieryqeft eo.ne, gKcnpecc-aKa-

ilusa TonJrHBa (6ucrporo onpeAeJreHH.fl ero rerJrorBopHofi cnoco6socrs,
goJrbHocru r.r BJraxHocrn).

Oanoft r{s ocHoBHbrx 3aAaq flBJrflercr nu6op Hal{BbrroArrcfiruero coc-
TaBa pa6oraroqero o6opyaonanr{fl. Pe.rl rcAer o conocraBJleHlrn BogMox(-
HOIO CHHIr(eHHs SaTpaT npr.r [ycKe AorroJrHHTeJrbHbrx arperaron (sa crler
pa6oru o6opyaoBaHufl He F QopcHpoBaHHoM, a B 6o.nee eKoHoMHrrHoIvt
pexrarr,re) c nepepacxoAoM cpeAcTB Ha [ycK r{ Ha xonocrofi xoA BHoBb
nycKaeMblx arperaToB c yrreroM AonoJrHHTeJIbHoro HSHoca HX B HecrauHo-
HapHbrx pexHMax.

!,na perueHue erofi gaAarru Heo6xoAlrMo flpoBecrr{ prA pacqeroB AJIfl
pa3flurrHbrx coqeranuft pa6oraprrlax arperaroB r{ pa3Hbrx yqacrKoB cyroq-
Horo HJrH HeAeJrbHoro rpaSuxa HarpyBKH-

Harpysxn orAeJrbHbrx arperaroB AoJrxffibr 6urr 3aAaHbr B pe3yJlbrare
pacqera HauBbrroAnefiurero pex(r{Ma pa6oru craHrrun, saKflIoqarculerocr
B onrr{MaJrbuoM pacilpeAeJreHHa sa4auHofi HarpysKr4 Mex<Ay arperaraMl{.

Gre4yroureft gaAaqeri flBJrffeTcr onTHMHs arrufl, pexHMa pa6oru KalK-
Aoro orAeJrbHo BsflToro arperaTa. floa srHM noApasyMeBaercfl HenpepblB-
Hoe peryJrupoBanue npou3BoAcrBeHHoro npoqecca raKHM o6pasou, qro6ut

t4 1 5
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npI{ 3aAaHHofi l{arpy3l{e K. n. ,(. 6u.n MaKcHMaJrbHbnr. 3ro o6ecilequBaer-
cfl ueo6xo4unaofi rouuuofi ttoMo.rla rBepAoro ronnHBa, nlr6opoM pacxoAa
u TeMneparypbl ropflrlero Bo3Ayxa H pacnpeAeJreHHeM ero no rorrKarl
noABoAa B TonKy,.nu6opona H rIoAAepx(aHHeM HaHBbrroAHefiuefi TeMnepa-
Typbl nurare.nlnofi BoAbI H HallBblroAsefiruero BaKyWa, ycrpageHgeM
npHcocoB BO3AyXa, nOIAepXaHHeM qHCTOTbT Te[nonepeAapqHx noBepx-
nocrefi pr Ap.

B ycrpoficrnax co6crBeHHblx Hylx.q T3C Moryr 6urr BbrAeJregu o6-
IqecTaHIII'IOHHbIe CHCTeMbI' pe}KHM KOTOpbIX MoXeT. OtITHMH3LTpOBaTbCfl
aBToHoMHo, HanpIIMep cHcreMa noAarru B KoHAeucaropbr oxJra4Aanqeft
BoAbr npH HaJrnrrr.rH 6eperonoft Hacocuofi.

HarpysxH craHqnsM AoJIxiHbI BaAaBarbcfl no pegyJrbrarahr pacqera
a w 6 Y t r r ^  - ^ - ^ - , - -  - -  - z  
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rrrrrruvrd,r,r.Errulu ps:ln|arvr4.rntrprusnuleMbl tI oobgAHHeHI{fl gHepfocl{cTeM.

Kax MbI BHAeJIH BbIIue, gaAaqn gToro uacrura6a ,qoJlxffibr peurarbcfl c
yqeroM Hau6onee sQQextnBnoro HcnoJlb3oBatrlfl, npnpoAHbrx pecypcoB
3a uexoropuli pacverHufi npol{exyror{ BpeMeHrr.

TT-- .  ^ -  -4 .^^iipfi tsbioope oiirliMaJ-ibiioi=o pacnpeAeJreHHfl Harpy3KH MexAy CTaH-
ITHflMH ueo6xo4tlluo yqllrblBarb norepll B cerH. flpra srbM HMeercr B BHAy
yqer He roJIbKo canaofi BeflHtIHHbt norepb (roropaa Moxer npu6annsrtcs
K noJle3Hofirrarpysne), Ho H omHocuffrcnbHbuc npupoatnr nofftipb Jyroul-
Hocnxu (OnnM) B cerH, npeAcraBJlsroulr{x co6or? qacrHbre npogsBoAHbre
or c_yMMapHbrx norepb rro Harpy3Karu orAe.[bHbrx crauuufi.

O6uqso florepH MglltHocru e ocHosHofi ceru cocraBJrflror 4-8 o/o, to1-
ToMy BJIHflHI{e OnnM Ha pacnpeAeJleHue axrueHofi Harpy3KH cpaBHH-
TeJIbHo HeBeJrHKo. B arou c;t]{se onpeAeJrriorqyrc poJrb Hrparor gKoHoMH-
qecKHe xapaKTepHcTHKH gJleKrpocraHuufi - 3aBHcHMocrH pacxoAa rorr-
JrHBa or Harpy3KH lr omHocumelthHbre npupocmu pacxo)a monnuEa
(OIIPT), npeAcraBJrnrouue co6ofi rpou3BoAHbre or pacxoAa rorrJruBa no
HafpysKe.

B o6rclHHeHLIH 3HeprocucreM AoJIX{Ha peruarbc n 14 3aAaqa onrnMaJrb-
Horo pacnpeleJleHHs peaKTHBHbIx Harpy3oK. Vs Harrrux npeAcTaBaeHufi
o Qusuuecxofi npnpore groli BeJIHTIHHbT flcHo, qTo onrnua.rrrnrrfi pex(HM
B AaHHoM cryrlae 6yget onpeAeJlflTbcff MHHHMyrrroM norepb axfgeHofi
MoIIIHocrH, flBtrrflrolllnxcr cJieAcTBHeM nporeKaHr{fl peaKTHBHofi uoqnocTg
no JruacrKaM ocroeHofi ceru.

IIpt HcnoJlb3ylotquxcs coorHolueHr{flx r\{exAy peaKTr{BHbMH rr aKTrrB-
HbIMI{ conpor[IBJIeHLIflMH .nusuft giIeKTponepeAaqu BJIHrHr.re artgeHoft
HafpySKH Ha nOTepIO HanpflX(eHHfl HeBeJTHKO H nOCJreAHflfl 3aBr4cr,rT,
rJIaBHbrM o6pasou, or peaxrannofi HarpysKu.

Cne4yer raKx(e HMerb B BI4Ay, qTo To H"frH rrHoe pacflpeAe.]reHlle 11o-
roKoB peaxrtmuoft MoIIIHocTH B ceru ocyulecrBJrflercs eos4eficreueu Ha
BeJrHrrHHy HanpnxeHHfl B y3/roBbrx roqxax. B ro >Ke BpeMfl eQ$exrun-
HocTb pa6otu npoMbIIx/IeHHbIx npeA_npusrufi TecHo cBff3aHa c ypoBHflMH
Haflpflx(eHufl Ha rrrHHax noAcTasqufi. Taxuna o6paso,la, trpH onrr,rMr.r3auHu
pelKHMa no peaxrunnofi I\{oIrlHocTH neo6xoAatro yrlnTbrBarb r,trrr4flHue
3THX MeponpHnrufi Ha sKoHoMnqecKyro eQQexrr.rBrrocrb pa6oru KpynHbrx
norpe6urenefi.

flo cyrrE AeJIa, sakaqr pacnpeAeJreHr.rfl aKTHBHbrx Lr peaKTHBHbrx Harpy-
3oK .qoJIX(HbI peurarbcq coBMecrHo c yrleroM nHTepecoB norpe6ure.neft

KaK er,r{Hafl HapoAnoxosgficrBeHrlas saraqa. Tpe6onauun o6ecueqeHHn
KAIICCTBA SHCPTHH AOJIXGbI YIIHTbIBATbCfl H TIPU PACIIPCACJICHHH tCNTOSOfi

Hafpy3r(H
3a4aua onrr{Mr{3awrLr ycJlo)KHflercfl TeM, qro 3aBHcHMocrH Me}Iqy

nepeMeHHbrMH, BXoATuTHMH B ypaBHeHufl, se.nuseftHrt. Iloscuuu 9To

noTepb MorrlHocTH B ceTtr oT Harpy3KH otllrcblBaloTcfl KBaAparr.IllHblld
HJIH 

-erqe 
6oaee cJrolr(HbrM 3aKoHorv!. Becrnaa cJloxffibl vt pasqoo6pa3llbl

3aBHcI{MocrH gKonoMn.recxofi etixilerruBHocrH pa6oru norpe6HTer-IbeKn-{
ycraHoBoK or Hanpflx{ennfl. CvroqHHfi rpaQnK Harpy3KH o6ltqHo Hr'teer
yrpeunufi u eecepnafi MaKcHMyMbr H Ho.IHofi rIpoBaJI Harpy3I(H. llpHae-

AeHHbrx npHMepoB .u,ocraroqHo, qro6ur oxapal(TepH3oBarb cJlox(Hocrb
3anat4Ll.

Ha.qo yqecrb raKx{e, qro B HacroflIqee BpeMr Bce sHepfocHcreMbl
Eeponeftcxofi qacrn Coeercxoro Corosa o6teAuueHbl H pa6otaror IIapaJI-
JIeJIbHO, T. e. TeOpeTHqecKH ocTaHoBKa HJILI H3MeHeHHe pexHMa KaKo-
ro-nu6o oAHoro arperara oTpax(aercfl B HeKoropcfi_(xora 6at BecbMa
rrla.rrofi) crerreHH Ha pex(HMe Bcero o6teAuHe[Hfl. flpoueccu nu6opa
HaHBbrroAsefirnero cocraBa pa6orarcqero o6opyaoeannfl, onruMaJlbHoro
pacnpeAeJleHl{fl Harpy3KLI Mex(Ay arperaTaNtH H onTHMH3a[LIH pe)KICMa

KaxAoro H3 HHx rro cyrn B3aHMocBfl3aHbI. IIp" pacrlere pex<HMa AJIff Kax-

AOrO MOMerrTa BpeMeHH HcnoJrb3yroTcfl P$yJIbTaTbI nepcneKTl'IBHoro pa-

crrera Ha HeKoropHfi ilepHoA u uao60por.
Oueou4uo, trro ga4atra B raxofi nocraHoBKe Ilpocro Hepa3pemnMa'

TaK KaK qHcro HcxoAHbrx [apaMerpoB H HeH3BecrHbIx ,U,oJI]KHO 6u.no 6u

Hcrrr4cJrflTbcfl AecflTKaMH Tbrctq. flyrn [paKTllqecKoro pelxeHufl o6urefi
3aAaqH cocToHT B pa3yMHCM pa3AeJreHHH ee Ha oTAeJIbHbIe <noA3aAaqH)>

KaK Bo BpeMeHH, TaK H B npocrpaHcrBe. lIoA 3THM noApa3yMeBaeTcf:

6onrunx crIcTeN{ gToT npueM HoctIT HasBaHHe azpeeupoaaHun;
s) pas4e.utHufi pacqer pex(raMa rlrr orAeJIbHbIX qacreft KpynHoro

o6teAuueHgfl c yqeroM neperoKoB N{oIqHocrH no Mex{cI{creMHbIM JIHHI{flI'I,
onpeAeJIeHHbIX pacqeTol\,l no nyHKTy <6>; STOT npHeM .IIeX(I4T B OCHOBe

*remoda 1ercouttolttt4urt, npuMeHsnurerocfl npa pacqere pex(I.{MoB 6o.nlurnx

cltcTeM.
flp" BbrnoJrHeHlru pacrreroB orreHb BalKHo npaBLIJIbHo err6patr rpa-

Huqri (npeuenndre H npocrpaHcleeuuue) pa3AeneHllfl o6ureft sal..a'qv Ha
qacTu c yqeToM CTe[eHH BSaI4MHOTO BJIHfHHfl pe}I(IItvlOB OTAeflbHbIX qacrefi

Ha pex{HM Bcero :ueproo6beAHHeHHr.



S I-4. Dronouuff TerrJra rr Aeuerrcxbrx cpeAcrB.
Hau6o;ree oSQercrrrnrroe ucrroJrbaoBanue rrprpo4rrbrx pecypc{oB

OcHosHofi saAa,refi onrHMH3aIrHH pex(HMoB 3HeprerHrlecKux o6te4u-
Hesufi 1 ssnqercq saH6o.nee a@exruBHoe Hcno.rrb3oBaHne npnpoAHblx
pecypcoB H [oryqeHue sau6onrureft BbrroAbr AJrs HapoAHoro xosqfictea
crpaHbr. 9ro Mox{er 6urr AocrnrHyro cHHx(eHr{eM 3arpar Ha ronJIHBo
npH ycJroBHH rro.rrHoro yAoBJIeTBopeHHff cnpoca Ha sJIeKTpHrIecKyIo H Ten-
JroByro euepruro. lIpH aroM aKcllJlyaraquro ocuoBHoro o6opyaoBav'nfl,
gJreKTpocrauuuli HaAo Becru TaK, qro6sI He AonycKarb coKpal{eHHfl pe:
aJrbHo ycraHoBJleHuoro cpoKa c.nyxr6u arperaroB. j

HssecrHo, rrro npu noBbrIIIeHHr{ TeMneparypbl cBex{ero ilapa cHux€er-
^d r ' ra  rLULrrr  rG^t^ ;  ; ; ;  ; ;  ; { rn6^r .auanaz.An or i r i  n t r r rath n r r l ra  t r r - r tq  c tq- l l  

JA\- r r rD.r rDr4 ycrv^\ rA lL l rJro L J  yvvL vrreyqrvyqrvrn.  vArrqr \v  ArLrLLvtLpLLq' .

ux pa6ora rrpH noBbllueHuofi tenaneparype napa npHBoAHr K ycKopeHHoMy
r{3HOCy MeTaJI.[a, a CB.fl3aHHbre C STrrM 3aTparbr MOryT rrpeBblcHTb [ony-
rreHHyrc gKoHoMHro (s4ecr Mbr He roBopHM o raKoM noBbrrrJeHHH TeMnepa-

r  r r ^ a ^ h ^ A  r r ^ \ t r ^ d  f i n r t h  6 6 r t  l t  r 1 6 n n n a t n f l t l a n r r t t  6 6 r  r n D n r r l t  n 4 n r l l l r -
r  JPdr  I \ \J IUPUE; MLr. r r \g t  r rPraDE\- I  r r  n  r IEALrrrJ \ - . r  nrvr \ . lv rJ  lEuJr \JDL[vrJ yq\ . r ln-

peHHro qacrefi ryp6HHn u K noBpex(AeHuro ee).
OnrnMusr.rpoBarb pexxM gHeprerr.rqecKoro o6reAuseHus tto MHHH-

MyMy pacxoAa TonJrHBa Moxffio ToJrbKo B ToM cJlytlae, ecJII{ Bce CTaHIIHH
oueprocncreMbr (unvr Bce arperarbr craHrlaH) norpe6.rrflror ronJIHBo oAHoro
H Toro x<e BHAa. IIpH HcnoJrbgoBalavr pa3JruqHbrx BHAoB gHeproHocnTeJls
HJIH coproB TorrJrr{Ba Heo6xoAr.rMo MHHHMH3HpoBarb cyMMapHufi pacxoA
AeHe>rffibrx cpeAcrB Ha npor{BBoAcrBo oJreKTpr{qecxofi H TenJroBofi eueprnu.

O,reer.rAHo, qro pacxoA AeHexubrx cpeAcrB Ha npou3BoAcrBo sHeprI{H
paBeH rrpou3BeAerruro pacxoAa ronJIHBa Ha ero ueHy. Orco,u,a BbITeKaer,
qro omHocumenhHofi npupoctn pacxo)a )eruecrcuotx cpe)cme (OIIPAC), uln,
KaK HHorAa ero Ha3brBaror, orHoclrrenrHufi npupocr rpyAoBblx 3arpar,
paBeu rpoHsBeAeuuro OfIPT ua qeuy rorIJIHBa.

Oco6oe sHarreHrre npno6peraer npo6.neua MHHHMr.r3auHH cyMMapHbIX
AenexHbrx sarpar npu pa6ore Ha o6rqyro cerb eHepreruqecKux IIpeAnpHr-
rufi necxoJrbKux crpaH. flpnnrepoM TaKoro o6reAuueHHs Mox(er rBurbcff
gHepfocucreMa <MHp>, oxBarbrBarouafl aHep rernrrecK He ilpeAfi p t4flTrrfl _ceMH
crpau (CCCP, qCCP, HPE, BHP, CPP, [IHP, fAP), BxoAnlrtnx e Coeer
Sxonouu.recrofi BsaHrvronoMoulH. fcno, rrro B cBfl3u c cyuecrBeHHblM
paSnHrrHeM gHepreTr{qecKHx pecypcoB 14 cTor{MocTH 3HeproHocntenefi
KpHTepHeM orrruMaJrbHocrr{ pex(HMa o6reAuHeHufl roJIx{Ha 6urr He cyM-
MapHas garpara gHeprHH (ren.na), a ee AeHexustft aKBHBaJIeHT.

Ilenecoo6pasuocm nau6onee noJrHoro HcrroJrbsoBaHHr, rrpHpoAHbIX
aHepreruqecKHx pecypcoB rpe6yer perreuufl sa4a.ur4 orIrHMH3 arrnr pex{HMa
He AJIfl KaX(AOrO OTAeJTbHO B3sTOfO MOMeHTa BpeMeHH, a AJrfl HeKOTOpOTO
KOHCTIHOTO NCPHOAA BPEMCHH.

B noAaBrqrouleM 6o.nruruucTBe cryqaeB (ga HcK.rIrcqeHHeM ropHblx
peK H raBoAKoBbIX nepuoroB) pacxo1 BoAbI B peKax B TerIeHHe cyroK

rroqrr{ HeH3MeHeH. Mex4y reM HarpysKa sHeprocncreM B TeqeHHe cyroK

HSMeHteTCfl B ACBOJTbHO 'IIIHpOKHX flpeAeJrax, AOCTHfaf MaKCHMyMa BO

1 Mu 6y.qerrr rrucarb Aanee (onrxMr.r3arrus pexHMoB 3HepreruqecKux o6te4uHeuufi>,
[oApa3yMeBas noA srr.rM orrrr{Mu3alluro pexHMoB o6ternHeHHblx sHeprocucreM H Bcex
Hx cocraBJltloulux, BKJrroqaff pextlr{bl arpel'aroB 3neKTpocrasIrttft.

BpeMfl BeqepHero nuxar u cHH)Kaflcb Ha 20-50 o/o Bo BpeMf Hor{Hbrx
npoBaJlon rpaQuxa Harpy3KH. Ecnu 6u f3C pa6ora.ru npu nocrosuHofi
Harpy3Ke, onpeAeJlflrouefics npaKTHrrecKH nocro.flHHbrM pacxoAoM BoAbr,
T. e. HaxoArcb B 6aeuce rpaQraxa Harpy3Kr{, To renJIoBbIM craHl{Hfir\,r
npHluJrocn 6u pa6orarr npu pe3Ko H3MeHrrourefics HarpysKe; npH 3roM
Bo3pacraer yAeJrbuufi pacxoA rorrJrHBa u yBerurruBaercs r{sHoc o6opyao-
BAHHf .
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crperrancb rroAAepxarb Harpy3Ky T3C no Bo3Mox{HocrH HeH3MeHuofi,
n p HxoAHu r ueo6xoAuMocrH 3KcrrJr y arr{p oBarb f3C c nepeMeH H brMH H a rp y3 -
r'aMH, Ho raK, qro6u no.nurrfi pacxoA BoAbr 3a cyrKr4 6u.n paeeH cyrorlHoMy
croKy peKH (ec"rrra He npou3BoAr4Tcfl 3arroJrHeHLre HJrr4 cpa6aruBaHne BoAo-
xpqH4r4Hrqa), olcloaa flcHQ, q-ro pe)Kuryr f3c lylol4Ho 3aAarb 44rub ILqcJre
(ulJOcMOTpa) pelKr,rMa sHeprocHcTeMbr 3a [eJrbre cyTKH.

Bo naHorHX clyqasx Heo6xoAHM pacrrer pex(r{rra H Ha 6o.nee AJIHTeJIb-
HbIe cpoKu, HanpuMep npn au6ope onrr{r\{aJrbHoro pexfir{a HcnoJlbsoBa:nrfl
I(p yrrHhrx BoAoxpaHHJrHirl.

Bo ecex cJlyqasx ucnoJrb3yrorcfl rrporuo3br ox(r{AaeMoro croKa v AnH-
TeJIbHbIe npofHo3br floroAbr, o[peleJrflroulHe o)KHAaeMoe KoJIHqecTBo ocaA-
KoB, Bo3MoxHoe HcrrapeHue, Qa.nmpallnro H T. A.

Pacqer onrr{MaJrbHoro pe)I{HMa f3C npor.rsBoAHrcfl c yqeroM pflLa Qax-
TopoB, He HMeroulux orHorrreHur K npor43BoAcrBy sreKTpurrecxofi sHep-
rHH. Hanpuuep, B Iox(HbIX pafiouax yrruTblBarorcs norpe6Hocrn opocH-
TeJrbHbrx cHcTeM; orpaHHrreHufl no ypoBHflM BoAbr B BepxHeM H HH)I(r{eM
6ueQax ,u,HKTyrorcfl caHHTapHbrMH rpe6onaHr{flMH n HHTepecaMH cyAo-
xoAcrBa u pu6uoro xossftcTBa.

Kax nng,urrr, pacrler onruMaJrbHoro pex(HMa rpynnofi rr{Aporenrosofi
gHepfocHcTer\,rbr rrpeAcTaBJrrreT co6ofi cJroxffiyro HapoAHoxossricrseHHyto
3au,acy.

tlacro re Hilu HHbre ycJroBafl sKcnJryaraqun KoHKperHbrx sHepreru-
qecKHx ycTaHoBoK rpe6yror orKJroHeHHfl or orrrHMairbHoro pe>KHMa.

KonH.IecrBeHHar oqeHKa gKoHoMHqecKHX nocJleAcrsaft taxux orKJIo-
Hesnfi Mo>I(er 6urr AaHa Ha ocHoBe cBfl3aHHoro c err.rM nepepacxoAa ron-
ilHBa- Ora eerntlr{Ha r\{ox<er 6urn HcnoJrbgoBaHa AJrfl o[eHKr.r rreJlecoo6paa-
Hocru [poBeAeHufl Mepo[putrvfit, HarrpaBneHubrx Ha npeAorBpalqenHe
Bo3MoxHccrr{ orKJIoHeHHfl QaxruuecKoro pexffMa or orrruMaJIbHoro.

tlamo olKr{AaeMafl sKoHoMHrrecKafl eQQexruBHocrb npu6.nux<eHHfl
pOI(HMa CHCTeMbI K OnTLIMaJIbHOMy OUeHHBaeTcfl BepOflTHbIM CHHx{eHHeM
yAeJIbHOTO pacxola TonJrHBa.

Hafilervr cpeAHroro BeJrr{qr{Hy gKoHoMr.rr{ AeHe}KHbrx cpeAcTB npI.I cHH-
N(eHHH paCXOAa rOrrJrHBa rta I o/o B gHeprocHcreMe c ycraHosreHHofi Moq-
HOCTbTO I 000 MBr. flpuuerr,I qHcflo rracoB HcnoJrb3oBaHrrfl ycraHoBJressofi
MourHocrH 5500-6000 q/roA, yAensHufi pacxoA rorrJIHBa 0,36-
0,38 xr/xBr - q u (eny ycJroBHoro rorrJruea I3-15 py6lr. Tor4a roAoBar
eKoHoMHn cocraBr{r. 1000 . (0,36 -- 0,38) . (5500 -- 6000) . (13 .- 15) x
x l0-2 " lO-s : 260 + 340 rbrc. py6.

r I(oH$urypaqr{fl cyrosnoro rpaSxxa Harpy3KH eHeprocucreMhr HMeer pesxo
paxeuuufi MaKcr{MyM Harpysxr.r B BerrepHee BpeMs, HanoMuHarou1uft ropnufi nur.
cloAa repMI{H crr{K Harpy3ror> (no ue (qacbr nuro). I

BhI-

Or-
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$ I-5. Saue.ranus o MareMarr{rrecrcou arrnapare,
ECrroJrESyeMoM [ptr pemeErrrr BoupocoB orrfErllaJrbEoro yr{raBJreHEs

B MareMarHqecKoM cMbIcJIe npo6neua onrHMaJrbHoro yrrpaBneHHfl
cBoAHTcfl K HaxoxAeHuro oKcrpeMyMoB QyHxurafi HilLr QyHxuuoHaJroB.
B npocrefirueu cflyqae Mox{er 6utrl HcnoJrb3oBaH arrnapar HccJreAoBaHnfl,
Synxrrufi oAsofi HJIr{ HecKoJIbKLIx repeMeHHbrx Ha sKcrpeMyrnr. flpHMeHeHHe
I\,teTOAa HeOIIpeAeJIeHHblX tr,luoxcnte.nefi JlarpaHxra AaeT BO3r\{O}I(HOCTb
cBecTr,r gaAarry K perueHHIo cHcreMH a.nre6pauqecKnx ypaeueHuft.

B nexoropbrx cJlyqasx rlpn aHaJruTHqecKolvr peueHHH sa1aqu Hcnoflb-
3yioTcs npHeMbI JIHHeapH3auHH uJrvr uuofr vnearrnsaL\Hu uenuuefiuux
3aBHcHMoctefi.

Dat t t a t t t . r a  ea t ' a f r  r r a r r t  t r r t r r  f f  o t t t  ' . l f  \ r r q  r r r r nnv /uda r^d  nn r r  u^n6vnn r r * rnn r r t
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r{cnoJrb3oBarb orpaHHqeHHs He roJrbKo BHAa paBeHcrB (<ypaoueHun
caasn>), Ho H BflAa HepaBeHcrB, a npu nepcneKTr.rBHbrx pacqerax rrpuMe-
HflTb l{3orrepr{MeTp[qecKHe ypaBHeHHfl cBs3H.

V o u  , r o n  ^ m t t ^  ^ 6 r r  n ^ 1 1 6 \ . T r  n h n  n ^ m a D f i d r n d  n n R n r \  - ^ ^ ^ - ^ i i t r r r r ^  r r n 6 n  t t tr \crn n. rDslv l r l 'v r  JLyr  t rPyLElYrDr r ryEAr- IaDr/ lTrrv l  L \J \Jvn l lPrJLLErrr r r l l lE IYIEr t . ,ADr

Bapuat\HoHHoro gcrrHcJleHHfl. B HeKoropbrx cryirasx, KorAa pexHr\,r
o[peAenseTcf cKopocTbro npoTeKaHHf Tex HIILI rir{brx npoueccoB, Tpe-
6yercn 6onee cJroxmbrfi annapar H HciroJrb3yercrr ypaBHeHHe 3fi"nepa.

flpnr,regeHue erHx MeroAoB, rp e6yrourux 4HQQep€H rrH, r o BaHHr, ueleeor?
SyHxIruH, npHBoAHT K ToMy, qro B crrcreM! a.ilre6panr{ecKux ypaaueulrfi
BxoAflT He pacxoAHble xapaKTepucrlrKlr, a Hx rrponsBoAHbre. Sror npuer\{
I{lueeT cyIqecTBeHHbIe IIpeHMyulecTBa, TaK KaK AaeT BO3MO}KHOCTb Onpe-
AeJIeHLIfl aKcrpeMyMa co cpaBHHTeJrbHo esrcoxofi ToqHocrbro rrpu HerorrHr-ix
I,rcxoAHbrx AaHHbrx. B gToM coAepx{HTcfl orBer Ha Bonpoc - KaK Mox(Ho
noIyrILITb gKoHoMHIO TotIJIHBa 0,3-0,4 0/o npH [Iorpe[IHocrll HcXo.IlHbIX
AaHHbrx [opsAKa eIHHr.ru npoueHToB.

Peuresue cucreMhl us 6orluoro tlr4cJra HeJrHHefiHrrx ypaBHeHHfi npax-
THqecKH HeBo3MoxHo 6eg npHMeHeHHfl conpeueuHofi BbrqHcJrrrrennuofi
TeXHHKH. B ceoto oqepeAb, Bo3Mo>rffiocrb npHMeHeHHfl 6ucrpo4eficrayro-
IqHx SIIBM no3BoJILIJIa pasBHTb HoBbre rueroAbr peureHnfl 3aAarr onrr.rMaJrb-
Horo ynpaBJIeHHl,, MeroAbI TaK Ha3brnaeuoft HeKJraccuqecxoft MareMarHKH,
B qacrHocrl{ rpynny MeroAoB MareMarnqecKoro nporpaMMnpoBauns. 3ra
rpynna. BKflIoqaer MeroAbr .[uHefiuoro, HeJruHefiHoro u AHHaMr.rqecKoro
nporpaMMHpoBaHHs.

[ensro nepBblx AByx MeroAoB flBJrflercfl Haxox(AeHr{e gKcrpeMyMa

$yttxuufi HecKoJIbKHx nepeMeuHblx, rlHcro Koropblx noeBbrrxaer KorurrecrBo
aaueftustx HJIH HeJlunefisux ypaBHeHuli, onpe4eJrsrorrlux orpaHurreuarr.

Jlleroa AHHaMHrIecKoro nporpaMMnpoBaHufl Aaer Bo3Mox(Hocrb 3Ha-
qHTeJrbHo coKparnTb BbrlucJrr.rreJrbHyro pa6ory, cBfl3aHHyro c nepe6oporra
BapHaHTOB ynpaBJreHHff npOH3BOACTBOTII H nOHCKOM OnTHMyrUa.

B nocJIeAHI4e roAbl coBeprxeHcrByrorcfl MeroAbr rrpflMoro rroHcKa
3KcrpeMyMa, no4 KoropbIMH noApa3yMeBarorcfl npHe[,rbr cxopeftruero,
c MHHHMaJIbHIIM KoJIHrrecrBoM BbrqucJrnTeJrbHbrx onepa[nfi, HenocpeA-
crBeHHoro onpeAeJreHnfl eKcrpeMyMa qeneeofi QyHxurau.

Ailf noHcKa gKcTpeMyMa B npocTpaHcTBe He3atsHcHMbrx nepeMeHHbrx
Hcnonb3yercfl rpynfla rpaAHeHTHbrx NreroAcB, ocHoBaHHbrx Ha cxopefiuev
npH6nuxeHr4H K sKcrpervryMy no .rrHHHflM rpaAHeHTa qe.nenofi QyHxuar.r.
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Haxoseu, B nocJleAHee BpeMfl noqBaflHcr pa6orbr, B Koropbrx HcnoJrb-
syercff rrpHHrrrril MaKcr{MyMa lloHrparnua.

O6H.IIio rrpuMegneMble MeroAhI pacl{era olruMaJrbHoro pe)KlrMa ocno-
BaHbI Ha' npeAcTaBJIeHHH O npOUeCCe OnTHMH3aIIHH KaK O nOJTHOCTbTO
AerepMHHHpoBaHHoM npoqecce. flpm gToM rlpeArroJraraercfl, qTo Bce ne-
peMeHHbre cBfl3aHbr Mex(Ay co6ofi x(ecrKHMH Lr onpeAeJrenHbrMn 3aBH-
cI,IMocTflMH?, Bo.nee coBpeMeHHbIM flBJrflercfl paccMorpeHHe npouecca
npoH3BoAcrBa gueprHH KaK croxacruqecKoro npo[ecca, rpe6yrcqero
IIpHI\teHeHUf CTaTHCTUTIeCKWX tr BepoflTHOcTI{bIX M€TOAOB IIpI,I HaXOXAeHHI{
orrrur\{aJrbnbrx perueHnfi .

B gax.nrcqeHue 3aMerHM, qro MHorHe MeroAbr perueH Hn 3ag1aq, c rroMorrrbro
SIIBM ouroBbrBarorcs rra rpr{Mei{eHur4 r{repa[rdor{Horro flpoqeeca. fIpn
STOM npHXOAHTCfl paCCMaTpVBATb BOr_rpOC O CXOAr{MOCTH [pO[eCCa H O
cnoco6ax ycKopeHHfl perrJeHr4s nyreM BBeAeHHs coorBercTByroulnx xoe@-
QuuueHroB H HcloJrb3oBa*sfl, rrprdeMoB, Aarouux seo6xoAnMyro roqHocrb
npu MeHbIrIeM qHcJre rxaroB HTepaquu, Hanpr,rMep rueroA faycca - 3eft-
AeJIf .

$ I-6. flonnrue o6 aBTouarnBupoBarrgrrx cucreMax ;EpaBnenrrs
aEeprsTrrqecrcEMn qpeArrplltrT[flIvlr

Xapaxrepuofi ueprcfi coBpeMeHHoro ararra pa3Br.rrus rexHHr(H yrpaB-
JIeHi{fl IipeArlpl4flTHflrvr}r HapoAHoro xogsftcTBa, B ToM rrr4cJre sHepfeTHKr.r,
sBJIfleTCg IIepeXOA OT pe[ieHr{fl qaCTHbrX SaAarI aBTOMaTH3aqHr4 OTAeJrbHbrX
arperaroB r4trrvr rexuoJrorrlqecKr4x [po(eccoB K peueuuro o6ulprx 3aAaq
Han6o.nee eQQexruBHoro yilpaBJIeHHn uexaMu, flpeArrpuflTrlflMu H rreJrbrMu
orpacJIflMH rIpoMbIIIIJIeHHocrI,t. EctecteeHHo, tITo gaAatII,I TaKoro tracura6a
Moryr pe[Iarbcq ruurb c yqeroM eoslrox<Hofi r{ qeJrecoo6pasHofi creneHu
LlcnoJlbgor,arrfl ycrpoficrn aBToMarr.IKrr H Bblqnc"rlrdre.nssofi TexHI,rKH.

CucreuaruqecKas pa6ora no aBToMarHBarrHr{ gJreKTptrqecKr,rx crasqufi
npoBoAuTcs yxe HecKoJIbKo Aecrru.nerufi. B uacrosqee BpeMq 6onrur.rH-
crBo ruApocranqufi noJrHocrbro aBToMaru3upoBalro, f3C He6o"nturofi
LI cpeAHefi uottluocru pa6oraror 6es Aex(ypHoro flepconaJra. Heroropue
fAC roJIbKo nepHoAHqecKH noceurarcTcfl nepcoHaJroM AJrfl ocMorpa r{ pe-
MoHTa o6opyaoearnfl. Tar x<e pa6orarcr Mriorue noAcTaHur.ru.

flo.nHas aBToMarH3aqr{fl TerrJroB brx sJreKTpocrauunft noKa HeBog\4o)r(ira.
AsroMarrcHpyrorcfl Jrurub ocuoBHbre rexHoJlcruqecKue npoqeccbr, Hanpu-
Mep nHraHHe KorJroB eoAofi, peryJrnpoBaHr,re reMneparypbr neperperoro
napa, noAaqa ro[JIHBa H Bo3Ayxu s Ap. AeroMaruqecKHMra ycrpoficrBaMl{
ocHaqeHo 6ontuHHcTBo MoruHbrx arperaroB, Lr saAex<noCrs Hx pa6ornr
AOCTaTOqHO BbrCOKa.

CoeoxynHocrb raKr{x ycrpoficrn c . ynpaBJrseMbrMa o6rexrauu noJry-
qnila Ha3BaHUe CUCmeil ABmOrtAnUqeCKOeO gnpq&neHun.

Penesue 3aAaq onrgMl{3a(Lrt{ pe,lxr,rMoB gJleKTpocranunfi H, TeM 6o.uee,
gHeprocacreM rpe6yer flpr{MerreHnr BbrqucJrr{re"ursofi TexHHKH. fIpH aroM
yrlpaBJleHfle sHepreTHrIeCKHMH npeAnpHflTHflMH OCyUleCTBJrfleTCfl C rro-
Mourblo agmoilamusupolaqHbtx cucme.lrt gnpagrteHut! (ACy). TepruuH
<aBTOMaTH3HpOBaHHafl CHCTeNTa) O3HarraeT, qTO ynpaBneHHe AaHHbIM



o6texrou ocyqecrBJrflercfl c yr{acrr.reru qeJroBeKa-oneparopa (s orJlnq}re
or aBToMar[qecKHX crrcreu).

ACy npeAcraBJlfler co6ori coBoKyrlHocrb coBpeMeHHbrx cpeAcrB Bbrq Hc-
nnrenluoft TexHLIKH H cBfl3n, MeroAoB onruMaJrbHofo ynpaBneHnfl H
SKOHOMHKO-MaTeMaTHI{eCKUX MeTOAOB, tro3BoJrflroulHx ocyulecTB il?,Tb Haw-
6o.uee eSQexruBHoe yilpaBJIeHHe gHepfocucreMaMu v 3JreKTpocraHuueMrl
c Hc[oJIbSoBaHHeM TexHoJloruqecxoft 'Lr SKoHotvIHKo-cTaTHcrH,Iecxofi HH-
$oprr,rauuu. B gToM cJlyqae Bo3HHKaer H [o",'r)r(eu 6urr npaBr.rJrbHo perxeH
OAHH I{3 ocHoBHbIx BonpocoB co3AaHHs ACy - Bonpoc o B3au1,toAeficrellr
qeJIoBeKa H MaIxuHu. Sror Bonpoc paccMarpaBaeTcfl H peuaeTcfl B AB)IX
acrreKTax. Bo-uepBbrx, qgAo rpaBHJrbHo pacrpeAeJrHrb Qyuxuun r{e)KAy
qeJIoBeKoM I'I uaruuHsfi. [Ipu atoM rIpI+HHMzIorBo BHr{rvsHHe xapaKTepHrtre
csofictea Kax(Aoro H3 HHX: 6ucrpory gurrr4cfleuufi H ux rorrHocrb, cnofi-
cTBeHHyto MaIIruHe, a raKx(e cnoco6gocrb KoJHqecrBeHHo orleHprBarb
coBMecrHoe BJIHTHHe cJloxffio B3auMocBfl3aHHbrx QaxropoB r{ npHHHMarb
pelxeHur npu Henorurofi raHQoprr,raunn H B He3anDorpaMMnpoBauHbrx cH-
TyaqHflx (r. e. unryaUurc), ceoficrneirHble qe./'roBeKy.

Bo-nropslx, ueo6xoAr,tMo npaBnJrbHo nu6part cnoco6u BBoAa HHOop-
MaI{HII B MaIxLIHy r.I cpeAcrBa npeAcraBJreHuf ee qeJroBexy. 3ru Borrpocbr
AOJIX{HbI paccMaTpHBaTbcf KaK c ToqKyr speHHf MHHHMT43AIq.Hh| 3aTpaT
BpeMeHH sa o6ues unQopuauxefi, TaK w c rorrKu speunfl o6ecneqesus
roqHocTH H HaAexGocTH 4eficrnun ycrpoftcre, a raKlKe H npeAoTBpaqeHufl
BO3MOX{HbrX oruu6ox__npH BBoAe H CqHTbTBaHHH UHQOprr aqr{H.

B pelxeHurx XXV cbesAa K|ICC yKa3aHa neo6ioauMocrb Aaruuefi-
r'ero pa3BrTufl, H noBbIIileHHs eQ$extaBHocru aBroMaru3r{poBaHHbrx cuc-

1}{_,ynpaBJIeHHfl. B Hacrosqee BpeMr rrpnHsrbr cJreAyroulue Ha3BaHHfl
ALir, ollpeAeJrfltolque HX Ha3HaqeHr,Ie.

Aemouamu_gupffiavHbte cucmet4bt anpasneHun mexHortoeuqecKuJuu npo-
\eccalfiu (ACy Tf[), Ha3HaqeHHeM Koropbrx flBJrrercfl perxeHue rexHoJro-
rHqecKHX I{ TeXHHKO-9KOHOMHqeCKHX 3aAarr, BO3HHKaTOUIHX IIpH ynpaBJre-
HHH- npeAnpl{flTnflMr4,- onrr.IMHgatu'Hfl pex{HMa pa6oru, o6ecneqeuue
ueo6xo,Ar{Moro KaqecrBa rrpoAyKrluu H r. n.

.  l '  
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A Bmot4unw)u p osatr&bV c urffLeilvtbt U np qB neH un np e0 n p unmuf.l4u (ACyTI),
HaSHaqeHI{eM KOTOpbIX flBJIflerCg peueHlae TeXHHKO-3KOHOI\{UqeCKHX, gKO-
HoMnrrecKr{x vr xosgficreeHHbrx saAaq, cocraBJrflroqnx cyrb ynpaBJreHnfl
npeAnpr{flTtrflMtr B qeJroM (ynpannenrae pecypcaMu, MarepnaJrbHo-TexHr{-
qecKoe csa6xenue, 6yxraJrrepcKHe H QUnaHCOBbre sa4aul,l H Ap.).

Ompauteeorc qBmorr4amusuponaHHbrc cucmeJilbt Unpalneuun' (OACy),
npeAHa3HaqeHHble Arff peIrIeHHf SaAaq ynpaRJreHHfl rleJrbrMr.r orpacJrflMH
[poMbIIIIJIeHHocrH (uanpuuep, gJreKTporexiuqecxofi npor\{brrx.fleHHocrbro,
cBfl3blo H ApyruMI{ B uacnrra6e coorBercrByroqux MgHHcrepcrn).

Odt4eeocg)apcmreuuan aBmoJilamusuposaHHan, cucmetfla lOfaCy, Ha-
sHarIeHI4eM rotopofi. rBJIfleTcr c6op, o6pa6orxa a npeAcraBJreHae qeHT-
paJIbHbIM opralraM (Conet MuHHcrpon, locn.nas) un$opMaqrr H BbrrroJr-
HeHHe BbltlHcflelHuft u pacqeroB, seo6xoAnMbrx AJrfl peueHraq sa1;a:u o6rqe-
rocyAapcrBeHuoro uacrura6a.

B cooteercTBuu c oTHM B Hacrosulee BpeMfl paspa6arbrBaeTcr H rro-
eranHo BHe,qpflercn OACV <<SHepruR>, rlpeAHa3HarreHHaff AJrfl ynpaB/re-
HHfl AHCPTCTKOfi KAK OTPACJIbIO NPOMbIIUJIEHHOCTH.
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MHoIoypoBHeByIo crp_yl{T_ypy' oxBa-
MHuaiepro CCCP, OAY sHepro3oH
FIHbIe gHeproYnpaBJleHHtl H 9JIeKTpO-

Kltl4oHrlp6sain ACyn, o6c.nyx<raBalo-
rBeHH yIO Aefl reJIbHocJ! sJIeKTpOCraH-
iCV, nPHrreM Ha T3C c 6noxauH

lAHaeHatlennoflr 1.nn peueHl{fl o6qe-

asHo co3AaBarb ACY Tn eHepro-

6floxoe.
ACy Bcex ypoeuefi (rporrle Husurux) npeAcraB1qlor co6ofi cJIoN(HbIe,

TaK Ha3bIBaeUWe unmeepupoilaHHbn cucmetutu' H8 KoTOpbIe Bo3JlaraeTcf

nprrreTlue ?AtrAr| Te-Xr{OJIOrHqecKoro w optraHI{3aIIHOHHOFO ynpatsJleHllfl.'

Tr?rii'-"op-fr"", 
- 
oAcy <<3nepruR> cocror{r u3 aBroMarI'I3t{poBaHHoH

cucreMbl AacnerqepcKoro ynpi"n"n"" (ACA$' aBroMarusltponauuoft

cHcreMbr opraHrcaqgoHHoro Vilprun."as.]R-COV) n aeroMarg3npoeaHHofi
rrrr^,rarfr-r 1/TInqRrrtrrrrrq 

"trrar"""rlbcTBOM 
(Acyc)-

v r t v l v r v l u r  - - f  - - - -- 
ACtIf paftoHH'x ?qqp_l.""qecKnx ynpaoneuufi AorllKHbI cocrorrb

ro.IIbKo Hs ACAV H ACOY.
Moxso BbIAeJILITb qeTblpe BpelueHHdlx ypongf AgcneTtlepcKorc yflpaB-

JICHH.'I:- 
t.*yuree (4o.nrocpounoe) [JIaHHpoBaHI{e Ha cpoK oT oAHOTO MecfiIIa

AO OAHOTO roAa;
oneparr,runo.' (xpamocpounoe) [JIaHLIpOBaHHe Ha cpoK OT OAHI'IX

cyToK Ao HeAeau;
onepaTHBHoe aBTOMaTH3HpOBaHHOey[paBJIeHHe B TeMne npoH3BOA-
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crbto sJIeMe'Hro'B sHeprocHcreM (o6opyaoBaltr, H arrnaparypbD H rpa B HJrb -rHori Hx aKcnJryarauHef,r (co6.nroaeHHeM ueo6xo4nvux rexHHqecKHx
ofpaHHrlesnfi no Harpy3Ke, Hanpq)KeHHIo, cKopocrg H3MeHeHrrfl pex(HMa

' H T' II.' a TaKx(e cBoeBpeMeHHbIM rpoBeAeHuerrl npoQLrJraKTHKH H peMonron).
Mepauu noBbILIIeHHfl aKoHoMI{qHocrH aKcrrJryararr'H gBJrflIorcfl:

a) pacrrer H KoppeKrnpoBKa aHeprernqecKnx r.r rexHHKo-sKoHoMarrecKHX
noKagareaefi or4eJrbHbrx arperaroB H craHqHH B rIeJroM KaK B TeM[e npo_
H3BO.U,CTBa' TaK H IIO oTIIeTHbIM nepHOAaM; AJIfl gToro UeO6xO4HMO ogyqe-
cTBJIflrb c6op u o6pa6orxy rexnnKo-eKoHorlruqecxofi unsoprraauna;

6) pacr{er w peaJlu3auHfl orITHMaJIbHoro pex(HMa pa6orrr 
-o"rouroao

H Bc[oMorareJlbHoro o6opy,Uon attfl' T. e. 
- 

ou6op HagBbrnoAneftruero
qocraBa pa6oraroulux ocuoBliblx H Bcr{oMotaTeJrbHbrx arBeraroB H Dacffpe-
.u,eJIeHHe Harpy3KH MelKAy OCHOBHbTMH I{ MeXAy BCrIOMOrareJrbHbrMH afpe-
raTaMH; B OCHOBe STHX pacqeroB .rIex(HT nporHo3HpoBaHHe Hafpy3KH
eueproo6teAuueualt H pex(r,rMa BoAoroKoB;

n) onpeAeJleuue onrtauanusoli crpareruu w TaKTHKH DeMoHToB. T. e.
onpeAe/IeHHe HaHBblroAsefirulrx c texsHqecxofi H gxonoMn.recxofi 

"ooa*speHHs 
, cpoKoB. (crparerun) H uaHlyvurefi opfana3arrur{ peMoHTHbrx

pa6or (raxrura).
noerrureHue coxpaHuocTn o6opy4oBaHfifl. Aocraraerc.H:
a) ynyurueHneM reKylqero KoHTpoJrs cocro flHlfl. o6opyaon afiLrr, H yco-

BEPIXEHCTBOBAHHCM CHCTCM CtrrHAJIH3AI\UT4 O IiCHCIPABHOCTflX I,IJIH OTKJIO.
HeHHrrx napaMerpoB [poqecca 3a AorrycrHMbre rrpeAeJrbr;

6) aBToMaru3a(uefi yrpaBJreHufl o6opyaonurrer' u HecrarruoHapHbrx
pex(I'lMax' T. e. B llpotlecce nycKa H ocraHoBKH ocHoBHOro o6opyao-
BAHHff ;

n) aBToMarHqecKHM aHaJrrl3oM rrpeAaBapufiuux curyauufi H yrytrue-
HHeM TexHoJloru,recxoft 3arqr{Tbr;

r) aBToMarHsHpoBaHHbIM H aBToMarHqecKHM ynpaBJrenr{eM B asapwft-
HbIX pelKHMax c qe.IIbIo MHHLIMH3aUHT.{ pa3MepoB noBpexAegHfl o6bpy-
roBalJufr' vr cHH)KeHHs Bo3Mo)I(Horo anapnfiHoro HeAoorrrycKa gHeprHH.
Kpoue Toro, oAuofi H3 saAaq aBToMarusaponanHofi'cucreMbr Ancnerqep-
cKoro ynpaBJIeHHfl sBJlflercff ynpaBJreHne ABHxeHr{eM TorrJrHBa (xo.rrn-
qecTBOM nocTyfiaroulero ro[JrHBa Lr efo sanacauu).

AeroN,raru3npoBaHHbre cercreMbr ynpaBJreHufl TOC n fac AoJrx{Hbr
craTb HHSIIIHMH cryneHflMn Hepapxnqecxofi crpyKTypbr aBToMarH3HpoBaH-
uofi cacreMbl AllcnerlepcKoro yrpanreHraq r*epioo6lel"""nr.reM, roeroMy
oHH noJrxgbr BbrnoJrHrrb TaKlKe $ynxuzH, o[peAeJrffeMbre Hx cBs3bro
c ACAV, a r.rMerrHo:

a) aBroMarl{qecxufi o6ues raHsopnraqraefi MeXAy ACy eJrer{rpocraH-
qHfi rn ACAV, r. e. BbrAarra p$yJrbTaToB pacqera, iloryrreH ue satarruir;

6) npnerra H rlepeAaqy curHaJIoB rrpu pa6ore B cncreMe aBToMarurrecKoro
peryJlHpoBarvfl. qacrorbl H axrnenofi MorrlHocTa B aueproo6beAgHeH6g
H npH peryJII{pOBaHHH nepeTOKOB rro Me}r(ctrcTeMHbrM JrHHr{flM.

B Hexoropblx cflyqarx AIIfl, Han6onee eQQerraBHoro Hc[oJrb3oBaHwfl
ACy ueo6xo,qnMo BHocHTb HsMeHeHHfl B TenJrosHepreruqecKoe o6opyaoea-
HHe H HcIIoJIHHTeJIbHbIe MexaHHBMbI, a TaKxe paspa6arbrtsarb H BHeApsrb
HOBbre rHnFr AafiHKOB U npU6OpOB gKcnpecc-aHa JIHga.

Ha Bcex crylleHffx uepapxuiecxofi crpyxrypnr ACV AoJrxHbr nppMe-

HgTbCf KOMTIJICKCbI TCXHHqCCKHX CPCACTB (KTC1, BKIIOqAIOIqHC BbIIIHCJIH.
TeJIbHbIe MaIILIHbI, cpeAcrBa BBoAa,- np_eo6pasoBaHnr, xpaHeHus, oro6pa-
x(ennfl u o6ueHa Hu$oprraaqnefi c ACV ApyrHX yponnefi.

O6qdatenbHblM yciIoBHeM HopMaJrbnorb Qy*rtroHupoBaHnfl ACy
flBJlfferct HaJIHqHe HeoSxolllMoro MareMarHqecKoro o6ecneqeuran (MO) -
aJITOpHTMOB H npofpaMrvr.

OcHosHue IlapaMerpbl BbIr{HcrHTeJrbHoro KoMrrJreKca - 6ucrpoAefi-
crBne npo[eccopa (co6ctnenuo Bbrtlr4cJrure.nsuofi uaruHHu) u o6rerrn tta-
MflTH - ofipe4eJlflIorcr rHnaMH peuaer\{brx 3aAarr H KofluqecTBoM nepepa-
6arHsaeNrofi nuQopnrarrnr4. B Hacrofluree BpeMr [pnMeHflrorcfl MarrridHbr
Tperbero rroKoJrerrus. K nepBoMy rroKoJreHHro orHocsrcfl AIIBM, BbrrroJr-
HeHHbIeHa oJIeKTpoHHbIX JlaMrrax (<Vpan-b), Ko BTopoMy - MarrrHHbr, Bbr-
rorlueHHbre qq llo_rryqp oqo44 44oq!!4 g4ergeH{al &Vp aq l 4L 1Mx!ffi:!!2,
nI crctn ;D;;;:-- O* Er/-^r t -: ::\
tr L-Lzr\t, \\f dJAAn-A)), IJ\-/U.(vl-'t n AP. t.

Maruuuu rperbero noKoJIeHHs BbrnoJrHsroTcfi Ha MHKpoMoAyJrflx. K aruu
MaIITHHaM oruocflrcs SHBlt cepun ACBT (arperaruofi cucreMbr BbrqucJrr{-
renluofi rexHura) M-6000, ^1-4030 H Apyrue, a raKxe SIIBM EAraHofi

/Dr ' \ \  t /1r | / . \  t / . \or \  tn  /n  zf-trPrlrl tr]U, 
'r'l4uorJ ruzv, luJU, rulru 14 APyfr{e, paspaoaTblBaeMble II BbI-

nycKaeMble coBMecrHo psAoM corruaJrncruqecxux crpaH, o6leAugeu-
HHx CoseroM Sxouovu,{ecrofi BsauruonoN{oulu (C3B).

C-ne4yer orMeruTb, trro sJIeMeHTH as, 6asa SUBM He flBJr.flercfl ocgoB-
HbIM, uau6oaee cylqecrBeHHblrv{ npH3HaKoM npHHaAJIex(HocrH MarrJHHbr
K ToMy HJIH HHoMy ([oKoJIeHHro>. Maurasbr rperbero noKoreHufl LrMeror
ru6xyru crpyKTypy, 3HarIHTeJIbHo 6o"unruue (uo cpaeHeHuro c MarrrHHaMH
BToporo noKoJleHlrn) SynxquoHaJrbHbre Bo3MoxHocrr{ H 6o.rrnuroft H pa3-
uoo6pasuufi ua6op cpeAcrB BBoAa H BbrBoAa uHsopua[na (e rorvr -rrucJre
TaK Jla3breaeMbrx mepiluHanoe - oKonerrHbrx ycrpoficrn).

flprueueuue ynpaBJIrr,oIrtHX rrporpaMM (nporpauM-Aucnervepon)
Aaer Bo3Mo)Iffiocrb ocyulecrBJrflrr pa6ory B My;rbrunporpaMMHor\{ pex(HMe
c npepbIBaHHeM pacqeToB H c orrpeAeJreHHeM oqepeAHoGTH Hx BbrrroJrHeHHfl
no Irpnopr{TeraM pas.nuuuoft Kareropun.

MaruuHlt qerBeproro rroKoJrenr{fl 6yayr BbrrroJrHflTbcfl Ha 6onnruux
uHrerpaJIbHbIX cxeMax (EHC). Eucrpo4eficrsue MarrHH, npuroAHbrx AJrfl
HcroJrb3oBatr4r, e ACV TOC,- AecflrKH H cornr.r rbrcflq olepaqufi n cexyu-
Ay, a o6u,Iuo Hc[oJrb3yeMbre o6tenau EaMflTH cocraBJrflror 16-& Kl s
orleparr.rBHoM sarroMr{HarculeM ycrpoficroe (O3V) H or coreH rblcflq Ao He-
CKOJIbKHX MI{JIJIHOHOB CJIOB HA BHCTXHHX HAKOII{TCflflX.

C,ogAaHue ACV T3C cquTaercfl gKorroMuqecKn upuecoo6pasnblM AJrfl
6noqnux crauqnft MorIIHocrbIo He HHx(e 1200 MBr c 6.noxannu MolqHocrbrc)
or 150 i\{Br v Bbrrrre.

1 Syxnori 1( o6osua,raKlrcfl
ca xert, unu xuao6mim.

1024 aocrlaupa3psAHbrx cJroBa. 3ra seruuuua HaghrBaer.

I

25



noKa3brBaeir' olAaqy. refl-

3 x o r r o u u q e c r l t e I l o K a 3 a T e J I I l ' x a p a K T e p H 3 y o u u r e n p } r M e H q e M o e H a | n u a l a p e n I x a a / v ' r # v m 6 ' r y !ngn Ib,
Orruoruesne aocuucc t:,o{nJ *'n t

greKTpocraHr[trx o6opyAonanue, uoryr 6urr paa6uru Ha aBe rpynnbl. | 9rHouenue a6c(llcc ';ih

K n e i n o f i r p y n n e c a 6 A - y e t o T H e c T [ n o K a : t a T e J I , ' A a I o l u e o u e H K y 3 l o I o p a c x o 4 x o f i ' x a p a K T e p ' , l c - | a n o f f i o u
o6opyAoeanun KaK npoAyKqHr,r eEeproMarlr.rHocrporreJrbHblx 3aBoAoB. rn(HK coorBercrBylollliM | | | | V V I
€=r1r *<areFopxro Bi<oAtrerosMoerH Maeca-{{a e{xYT*MoIsrrT;f; I 

HyHT#*ffi::*: ffia
py6/xBr n xr/xBr4ra ryp6oreneparopoB r.rJrr{ B py6/+ u_xrl+ i.Tlf:"Hf"H*'":n:

Inr flapoBbrx KorJroB, a raroKe nroiqaAt t o6tei,{bl 3Aan,rfi, Eeo6xoAI'IFlIJe i quna npelciaoaner co6ofi
4aa piarueqeHtr o6opyaoeauun. AnaJlorncHo uoryr 6urt eu6paun I gdenwwd pacxoO monau- Qt70
noKagaTerru AJrr oUesI{U I{ cpaBHeHHt pa3IHtlHblx arPeraToB IIo TaKHM | 8a B oTEocuTeJrbHbtx eAH-
npn3IIaKaM, xax yAe;Iluufi pacxoA Tex fiJII{ t'Ilrblx MarepuaJloB I't. T. Jr- i "rtfu*. 

.Il,aa rm.noe on
fioxagareaq nepnofi rpynnu Heo6xoAlrl*{u (xora u ue4ocramuuu) 4,ln I o6uvHo Bbrpaxaercr B 4,tr,
peuenrrr npexmtnfi, safia+u aw6opa.1una o6opyaoBaHHt Il oueHKH croti- | y. y. r.lfxal, a_ qnr.
Mocrlr coopyxenur s,nexrpocrau[nfi. | 6noxoo o r. y. r./xBt . u

I :r a r a II I Baxsefiurefi gagncnuocrbro, ofipe.leJrrroqefi gxonoMqqnocrr aHeprern-
qecKoro o6opylonarr4fl, rB"r-Ifl€TCfl prcxodHeq xapaKrnepucmuKa. Ona

arcoHoMtrqEcrcrlE xAPAKTEPEcrnrcu I np"r""rur""i'&;"ft'-;;";;llr',r;ti; 
";fi;;; 

';,:*";;;;;;"r-;;

OCIIOBIIOIO AIIEPIEIUTIECICOIIO OBOPyAOBAEIIff T€C : aupa6oraunofi uu aneprur sa uexmopuft nporraexryrox epeuexr. Ha
i p"". ll.l [oKa3aHa rr.rnHqHar Arq coBpeMeHHr,rx KornoafperaroB pacxol-
I Har xapaKTeprcr[Ka, rae B- pacxoa ycJroBnoro mrrJrr.rBa (r. y. r./u),

g [-1. grccuayareqqoEEr;re aEoEourqecr.f,e rroxaaarexr j I) - pacxor craHAaprHoro napa (r. c. n./'r). Bropaa IrKaJIa Ha puc. II.1

flpr,r pacuere onruuarirux pexHMoB eHeprernqecK[x o6teaunessfi | {rrn r. y.- r./MBr . v, ono] I l,-/l | |
peuaercaeKcn, iga 'na4unf l f lN l^-9-y : - : :^ -? : . | . i :T : : : " -1*" : . "1" . ; . : : i : : - . -uY- :* : " "9 .paBHo" ' ' . " ,e* , f f i
,qocrux<enux uaxcxualEtofi sKorloMmHocrl4 yxe HaxoAslLerocfl B 9Kc- | *". y. r./xBr . u). 

': *" '- ''',t'
AOCTU}(eHI-Iq MaKCr{MaJrbHOI'I SKOIIOMmHOCTI4 yXrc HaXOAflUIerOc}r lt enc- | KI. y. T./KIJT . q). -- -'-A

rJryaraqr r o6opyAonanrr. B rrr.lx c.nyranx ucnoJlb3_yerct BroPat rpynna J Berxuuna, o6parnan m Jil 400 4ry
noiasarereft,xipaKrepn:iyroqux eKouoMurlHocrb Pa6crru o6oPYaonaHun, 

I n:l*-".y1 li:::ly..Ti- II.l. gxosoxrsec*ue xapa*r€pncrtrKo 
'*lroou.o"-

Hanpr{Mep npn flponsBoacrBe cBexero napa (AJrq napoBblx rmloe) nnu I auna, salbhaerts' tuna- 
^ ^#;:

"netirpu'iuc*bn 
H'renaosoft gHeprI'IH (fft napmyp6unnux yctanoeor). I purrreaon*^bto ttt)ntuita

9r1r nbrasar€Jrn MbI ll AoJtxubr [oApo6uo paccMorperb. I u nupax<aerct B T. c.lr. /r. y. r. gror necxorbxo ycrapeBrrrnft noxagarelr
OcnosHro{ IIoKa3areJIeM ol(oHoMl{ttHocrlt pa6oru arperara qBrserct I noerctasrtet co6ofi xoaus'ecrBo crar{aaprnoro napa, Kompoe MoxHo

tt frAuquenftr. rnncsfloao ded.cmeua (x. n. a.), Be;,r ^sws,a Komporo anq j no.ryumr Ha oAHy BecoByro e{r{H}tqy 3a4)aqeHgoro yc;roruoro ronJr.rBa.
AasHoro arperara saBucl{r or ero HarpysKlr' 'rexBltqecKoro cocroflHHfl | flo :VUecrny 

- elo r. n. A., nr,rpai<exnilft o pasr'a6pnofi tpopue.
u naparrretpoa gHeproHocl{TeIs (eIIAa u xaaop}tftHocrH roIInHBa l{t-Kor- | _P-aanocrr Me}(Ay 3arpaqesuofi u noayrreunofr anep-rnefi ipiAcrana"er
roB, aaB,rresur rr reMueparypbl napa ArIs ryp6un). Tax xax Herlocpg{(- | co6ofi rmepn ren;ra. Pasnocr rr,texrly el;nEllefi ux. ri.4. npri pi"rnu"ox
crBeHIIOe OlpeAeJIeHHe K. n. a. SaTpyAnlrT€JIbHor ro o6u.lHo 3aB[cHMocTb I Harpy3(ax aaeT xapaKTepr.rcTHKy no'repb, BbrpaxeHlryrc B oTHocrneJrbHbrx
ero oT Harpy3Kr.r onpeAeJrftoT IIo AaHHbrM 3aBOAa-H3rOTOBHreJIfl HnH pac- | eluggqax.ero oT Earpy3KLI OnPe/,eJItIOT IIO AaHHbIM 3aBoAa-ntfqrurrr4rert! r..'rt Pa\;- | GAHHI{U:U(.
qerHHM fiyreM rro pe3ynbraraM ucnEmaHgit. llposereuue ,[ocraroqHo I Haua.rrrHafi TorrKa pacxoguofi xapaKrepucr[K[, pacn,qeTHHM [yTeM IIo pe3ynbTaTaM uclrbrTal{gll. tlPoaeAeHl{e aoqraru{tru I naqanbHafi TorIKa pacxoArlot xapaKTepucTllKl.r, pacnoJloxeHHafi Ha
TorrHbrx nclbrraHufi rpe6ye,r 6onbulofi sarparbl BPeMeHI'l r| cPqilcrB. llo- j ocll opArrlar, olJpeliereer Uclostrwtl pacxo] na sanocmolT xod (ycaoeuuft,
groMy acnEITaII[fl npoBo,trsrcfl rtaBHbIM o6paeou nocre KanurarbHblx I rax xal( B TaroM pexuue o6opyaoBaHr{e, KaK rrpaBr{no, pi6marr ue
peMoHroB arperaroB. I totst)-

Cpelsue 9r(cnJryaraunorrubre gKoHoMHqecKI.Ie rIoKa3ar€JIIr, B qacrHocrH 
I 4n" nu6opa naunuro4uefiurero cograna pa6marcrqero o6opy4ooannr

ii. u. I.r o6H,rHo mr[qalorcr oc noryqeHHErx flpu lpl[eMo-cAaroqHblx j ueo6xo4ml eule oAHH sa) rbrfi exoHor{u'recxnfi noxagareli - pacxoi
(rax uasrraaeuux <napa,u,nuxr) utlt ttpocro oqepqAnblx 6araHcoBblx ncnH' I 1nepeuu Ha ngcK (Epeeama. ?ta serrtu*a 3aBHcr.IT or rttruosoro cocrot-
TaHnrx. I HI{t llycKaeMoro B xoa arperaTa, T. e. oT mro, gacK(MbKo oH @TbIJr 3a

Ha sro o6pauaerct BIIHMaHHe ,lurare;refi c relu, qro6bl npgAocrepeqb I BpeMt, npolleAruee c MoMeHTa ero ocraHoBKl, tro:rroMy trplxoAlrrcq pa3-
fix oT B3rntAa Ha gKoHoMLIqecKLle xapaKTepI,tcTl.IKH KaK Ha BrIoIHe ,Ee- | nHq_aTb nycK u3 roptqero, xo.rtolHofo I{ npouexryToqEnx cocmtuufi.
rcpMHHupoBanHHe gaBHcHMocTH u yKasatb Ha ux HsMeHeHIIe Eo BPeMeHU I K*plrHarbl pacxo4Hofi xapaKrepncr[rri r',rorjr 6urr nupaxeuH
It BepogTHccrHbrE xapaKTep, I 

g ea[Euqax MoulHocTll npH ycnoBrrr{ [ocTorHcrBa Harpy3l(r{.
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flepevucJlerruble noKa3areJln (xporue pacxoAa TonJIHBa Ha nycx)
xapaKTepr43yroT sKoHoMH.qHocTb arperaToB B cTaIIHoHapHOM pe)KHMe,
r. e. npH nocroqHHoft HarpysKe. flpH H3MeHeHHH Harpy3I{H norepH yBe-
JltrrrHBaroTcs, nogToMy ug coo6paxeuufi SKoHoIuI{IIHocTH nyque B_ce-
Fo gKcnJryaTr{poBaTb arperaTbl npu nocrorHuoit uttu MaJIo l,I3MeHrlouefics
Harpy3Ke s6nnsl,I ee 3HarreHlrfl, coorBercrBytoulero MaKcHManbHoMy
K. 11. A. 9ro xg uengcoo6pa3Ho H no coo6paxeHuflr{'r\dHHI,IMaJIbHofo l{3Hoca
o6opyaoBanvfl,.

Lns onpeAeJrer-rufl rrorepb AnHaMflqecKoro pex(IrMa, 3aBucflulux He

TOJIbKO OT BCJII,IqHHbI I{ATPY3KI,I, HO I,I OT CKOPOCTH CE H3MCHCHH'I, AOCTO'

BepHbrx AaHHbIx B HaCTOfqee BpeMfl HeT.

HrIH

3rl,ecb

6r :  # :2 ,550#+
, "

- vre.nbHufi pacxoA rerIJIa.
larcu^i,rci 4nyrtls 3HaqeHHflMH cyMMapuofi uarpysxu 50 H 75 MBr,

paccMoTplaM TpH BapHaHTa pac[peAeJleHHfl ee Me]KAy arperaraMu. I4c'

Ta6nuqa .1. 9xonouilqecKlte noKa3areJln anperaroB

t
I
I
?

rrr : +: : 0,332; qs : 0,358;

$ II-2. Xaparctepuerurcu orrrocrrreJrbnbD( rrprpocroB
trlaqxoa4 TorrJrEBa

PaccrworpeHHble
AaroT IIOIHyIO
pex(r{M pa6oru
e o6paruoM.

flycru 4na ryp6oarpel'ara MoulHocrblo
XapaKTepHcTLIKH KoTOpbIX IIoKa3aHhI Ha

4,0r,4

/00

80

60

40

20

I I.2. PacxoAHHe xapaxrepHcrl{Ku
typ6oarperaroB.

B S ii-i axoHoMnqeeKrre xapaKTepHerHKH, Ka3ar-iocb 6bi,
BO3MOX(HOCTb O6OCHOBaHHO SU6nparl HaHBblfoAHeftrrrnfi
rpynrrbl arperaron. flpoctofi npuraep Mox{er y6e4uro uac

no 50 MBr KalKAbIfi, pacxoAHble
pnc. II.2, pa6oraror Ha o6utue

IIIHHbI.

,Il,onycruu, qro Hx pacxoAHble xa-
paKTepHCTLIKH aHaJILTTIIIIeCKH Bblplax(a'

rcTCfl TAK:

Qr : 25 + 2,05Pr w Qz: l0 + 2,20P2,
(rI- r )

(uarpysxa AaHa B MBr, a pacxoA TerI-
ila - s fxafl/,r). B ra6"rr. I npHBe,{eHbI
OCHOBHbIC 9KOHOMHqECKUE TIOKA3ATEJIH

arperaToB, cooTtseTcTByloqHe HX HoMII-
Ha.ilruoli narpysxe 1.

Ec.rrn pa6oraror ABa arperara, To
perueHHe 3aAaqH o HaHBbIrOAHeftUrent
pac[peAeJIeHHI{ Harpy3KH Me}KAy HHMH
rrpeAcTaB.[fleTcq coBepIueHHo oqeBHA-
Hbrru: HaAo noJIHocTbIo 3arpPl(aTb 6o.nee
gKOrrOMHqHrtft arperar 2, a ocraBlrly-

Iocfl qacTb Harpy3KH rlepeAaBarb MeHee aKoHoMHtIHoa{y arpetary l.
HafiRena K. tt. A. arperaroB:

t o - 3 . 8 6 o P M B r
Mxa.n

50 MBr - 860 
MBr . ,r

r h - a , fran

ua xoJrocrofi xol

fran
t2v,5

q

HecxorlbKo SaBbltueubr.

z8

4 Pacxoln renJra

:0 ,337,

29

Ne arperara

SxoHouucecxnfi noxa gare.lu

Paeron rerrJra (J nnr noluofi HarDvsK_  
a  

_ - f - -  -

V.qensnbrfi pacxo.ll ten.na 0

K. n. l .  r l

tsAHHHllbr rr3Mepe-
HU9

f xa"n

fxan
I ' lBr., t

oTH. e.(.

127,5

2,55

0,337

120

2,4

0,358

noJrb3yfl a[AtrrvTvrqecKr4e Bbrpa)KeHI.lfl pacxo,(HbIX xapaKTepHCTHK, Ite-

TpyAHo HaHrlr pacxoAbr renJia KexAbLM arperaroM H llx cyMluy (ta6n. 2).
- - 

Us ta6n. 2 nu1uo, qrc IdHHI{\':aJlbHbIii p39{or1 roffIuBa coplBeTgfBigl:

cfl yqasM rroJruoft i anp y: t u 
- 

u esee 3KoHoiM'H,IHo,ro srrp er&Ta. IIep ep acxoA

Terrra ,npH <<caiMo, co,5oft HanrparuruBaloueMcfl>> ,pac'npeAeJIeiHHLI Hafpy3-

r(H B cOOTBeTcTB,Hfi c K. 11. A. Tylp6gallperaTo'B npil4sgi4l{T K 'nepepacx.gAy

TOnJTHBa IIO'pflAKa eAI{lH'lIq'lflpoueHToB.
Srot,np[,I.Mep [oKa3brBaeT, .ITo pac,cMoTpeHrHble' gKoHoMHqecKI4e [Io-

KagaTeJII{ He"u,qcraro,rrHbr n Heo6xoAHMo MareMar['IqecKn I{ccJIeAoBarb

ycrl'oBnn oflruMarl-bgoro-,Pq!Lp94,erI9HI{I-Harpy3K'}IivlexAy uryg|'a]?Y!: .- 
P-acc1lbrpuu e BHAe r4ioc-rEE'rfero-nptantepa c"nyuafr coBMe(Trloll paocru

AByx aFperaToB, HanprlMep sHepreruqecKux 6.noKos, KcTopble AoJIlIflibI
floKpbrrb cyMMapHylo uarp]SKf P2 npu MHHHMaJIIHoM o6U,eu pacxoAe

*nn"uu Er. gaAa*y rrroxno cQopnayJlupoBarb raK: safitu MHHHMyM

SyHxutu.t
B>-  Br*  Br+uutr

npH ycJIoBH[l
Pt  *  Pz:  Pz.

Hccae4yerr,r QynxUHIo Ha MHHHMyM. Ens eToro' en6pan B KaqecTBe

uegasr{cuod6fi n6femeunofi Harpy3Kt oAHoIo w3 qrperaroB (nanpnuep

nupuoro), BosbMeM npoHsBoAHylo QynxUuu no brcfi nepeuenuofi H trpu-

paBHfleM ee K HynIO
dB> dB,  ,  dBr , :  Q.

E - - d P t  
t E



Hcno.nrgyfl ycJroBue paBer{crBa cyMM br
BBeAeM B KarIecTBe BcttoMorarelsHori

: dB, dP, _ dB,- 
dP" 

' -AF: : 
dp;

Harpy3oK 3aAanHofi narpysxe P5,
QyHxuuu Pz : P2 - P1, rorAa
d (P>- Pr) dB,----dn : - zP;

dB,
dPt

dh dB,
w' --E -o '

Tafnuqa 2. PacnpeAenenue Harpy3KH Mexqqy arperaraMrr

I I
FlepepacxoA
lonawea, o/s

A n n

I
l n n

2 Cyrtlrtra
dr l/.

I
dr I,.

2 Cyuua

MBr
l w q n  l u

50
1209\

25
'7R 2

T D
t o A  a
r JUr! '

.,* I ' .'"
" ' = "  

|  

^ ' o '

Orcro.qa BHAHM, qTo
flBJrfeTcfl paBeHcTBo
ero Harpy3r(e

yQJIOBr.reM MHHHFTyMa
npoH3BoAHbrx pacxoAa

cyMMapHofo pacxoAa TorrJrHBa
TOnJIHBa KaXAoro arpefaTa no

(rr-2)dBr dB"

E : @
Srrn npoHsBoAHbIe noflyrlurn HasBaHHe omwoeuftu.abHbuc npupocmos

pacxoAa monltuaa (una renna) - O[PT. HuorAa Hx Ha3brBaror yAenbgbrMH
npH_pocTaMLI HIIK,.yAeJIbHbIMLI qacTEtIHbIMI{ pacxoAaMn Te[na.PacflpocTpagerr-
Hbrft alrrnnftcxuft repMurr - incremental-ttcat rate (a a.rrn OIIp/iC .i irure-
mental cost rate).

Vpanneuue (II-2) Bblpax{aer co6ofi ocnoBuoe ycJroBne HagBbrroAHefi-
Iuefo pac[peAeJleHHf HarpysKr - pmeqcffu]o omqocurnenbHbuc npupoc-
mo| paucoaa monnusa

EAHHHIIY MOIIIHOCTH.
Ec"nu HMeercs ABa

yBerHrrHTb Ha I MBr,
arpefaTa, cyMMapHyro Harpy3Ky KoTopbrx HsAo

TO BNOJIHC .IOTHIIHO AONONHHTeJIbHO HATPY3HTb

Harpysxa
PacxoA Tefira

Harpysxa
PacxoA Tenra

30

arperaT, KoTopbrfi Tpe6yeT MeHbIIIero yBenHqeHHs _ pacxoAa ronJIHBa,
T. e. HMeeT MeHLuHfi OIIPT. Taxuu o6pasou, ecJIH OIPT arpelaroB He
SaBHCflT OT Harpy3KH H He paBHbI, TO arpefaTbl HaAo Harpyx€Tb B no-
pffAKe Bo3pacra[nfl Hx onPT.

}ru coodpax(enufl rIo3BoJIfltoT HaM rlo-HoBol\,ty B3rnffHyTb Ha pac-
cMorpeHHbrfi BbILue npuMep. Vs ypaBFIeHHfi (lI-1) eulHo, rlro ornocu-
TCJIbHbIC NDHDOCTbI DACXO,U.A

l -

TOnJTHBa arpexaroe I H 2 co'
orBercrBeHHo paBHbt 2,05 \r
2,20 fxa.n/MBr- q. CneAoBa-
TeJIbHO, HaAO nOJIHOCTbIO

50
F

F + a
\"
qi J/

20

6urox HarpysKu repeAaBarb
arperary 2 (pEc. U.AL A
xaK x(e cBf3arb 3To c Hx gKo-

HoMHqHocrbn? H3 plrc. ll.2
BHAHO, IITO 6oJrbilIee 3Haqe-

t0

0

HHe yAeJIbHOTO paCXOAa TO[I-
iluaa arperara I o6ycnoBJreHo 6onruefi BeJIHtIHHoil pacxo,na renJla Ha xoJloc-
Toft xoA (unaue u 6arm rre Moxer: ec/IH 6nt pacxol,bl Ha xoJlocrofi xoa 6wnw
oAHHaKOBbr, TO arperaT l, pacxoAHafi xapaKTepHcTHKa KoToporo HMeeT
Megbrxufi HaKJroH, 6u.n 6u 6onee 3KoHoMHI{HbIM). C"[eAosareJlbHo, ost6wpan
oAHH H3 arpefaToB AJrf pa6orbr IIpH Harpy3Ke, H3MeHsr,oqeftcf B rlpeAe-

0 
P, P,t'liln

ll.4(a) PacxoAuas xapaxTepucrHKa arperara H ynrbr, Tarrrencbl Korophrx
oE p eAeJr s ror yred b H br" orxT;*: J$l* 3ll t Jfir(t?l." 

rp u *p ncrr{ KB yAea r -

Jrax 0-50 MBr (ups ocraHoBJreHHoM BropoM arperar€), uenecoo6pa3Ho
nrr6parr 6o.nee gKoHoMH.rHHfi arperar 2.

Ho npH perueHHH saAaqu pacupeAeJleHl{fl Harpy3KH Mex(Ay arpera-
TaMH, KOrAa npH BCeX BapHaHTaX HX 3arpy3KH BCe paBHO UpHXOAI{TCfi'
SaTparIHBarb TerrJro Ha xoJlocTofi xoA o6oux afperaToB, ocHoBHbIMH noKa-
3aTe.rrflMH, ofipeAenflofllr{Mr, HaHBbrroAsefiuuft pex(HM, flBJIflroTcfl oTHo-
cHTeJrbHbre npHpocTbr pacxoAa TerrJra.

Vpanueuue (lI-2) onpeAeJrner eKcrpeMyrra QynxuuH. Enn BbIflcHeHHfl
xapaKrepa eroro gKcrpeMyMa Hyxffio oupeAeaHrb sHaK BTopoft rpoH3-

fxan
l'l6m,l

br,
/

31

t0 20 J0 40 50 60 70

II.3. 3aszcuMocrb onruMaJrbHbrx Harpysox ryp6o-
arpefaroB or cyMMapHoft uarpysxu.

./
.-/



eoAHofi. Ecnu BTopar npou3BoAHas orpruareJrbua, ro Synxqus r{Meer

KHMH tloKa3arelrrMri nyque 
'ecero 

BblflcHflercl c floMorrlbro puc. II.4, a,
rAe noKa3aHa pacxoAHaq xapaKTepucrnKa l, 2,3 arperara. ) 'Ae"nssme

pacxoAbr Torr.rrHBa npclopuHoHaJlbHbr TaH-
IescalvliEJloB I{aI<JIOH€ +a{,oJe€B-Be'rFOpoB

fru, P Pron P

II.5. Onpe4e-neuue no XOII
pacxoAa rorrJruBa ua ntrpa6or-

Ky 3Heprufi.

01, 02 H 03, npoBeAeHHbrM H3 HarraJra Koop-
,u,r,rHar B ToqKu 1,2 w 3, T, e. tg ar, tg a, Lr
tg A;. OrHoCraienrnue npr,rpoCibr pacxoAa rorr-
JrHBa rrpoIIopIIHoHaJrbHbr TaHfeHcaM yrnoB
I{aKJIOHa XaCare.nUHdX K .paCXO4UOfi Xa-
paKrepHcrHKe B Tex )Ke roqKax, T. e. tg Fr,
tgp, u tg Fr. Oueou4Ho, .rro OIIPT b paBen
yAeJIbHoMy pacxoAy ronJruBa 6 To/rbKo B
TorrKe 2, rAe KacareJlbHafl K pacxo4uofi
xapaKTepacTHKe rrpoxoAHT qepe3 HarraJro Ko-

op,tl{Har, T. €. tg o, - tg Fr. llpn eroM 3HarreHr{r4 Harpy3KH Pz xapaKTe-
pHcrHKa orHocr.ITeJIbHbIX rrpupocroB nepeceKaercfl c xpneofi yAenbHbrx
pacxoAoB, HMeroutefi e aroft roqKe Mr{HHr{yM (pnc. II.4, 6).llpu Harpy3Kax,
MeHbrrrHx Pr, OnPT MeHbrrre yAeJrbHoro pacxoAa ronJrHBa, a rrpH Ha-
rpy3Kax, 6o.nruwx Pr, - coorBercrBeHHo 6o.nrure.

Kaxasrr? or,u,eJlbHo egqrotfi arperar xeJraTeJrbHo gKcnnyarupoBarb
[IpH MHHHMaJIbHo]\4 pacxoAe ro[JrHBa. Srorr,ty pexuMy coorBercrByer
ycnoBue 6 - D. 3auetau, qro nJIoI[aAb, orpaur{rrenHas XOn u ocsnau
KOOp.4HHar, nponop[HoHaJrbHa pacxony ro[JrHBa, 3aTpaqr{BaeMoro Ha
nupa6orKy aHepraa. AeficrBr.rreJrbHo,

P

I r t  l dP :B (P)+c ,
0

rAe C - uocroflHuafl l{HTerpupoBaunfl, npeAcraBJrffrorrlafl co6oft pacxoll
TotI.IIHBa Ha xo.rlocToft xoA.

Ec.nn H3BecreH yrracroK XOn, coorBercrByroruHfi AnanasoHy Harpy3oK
or MuHunaanruoft Pr 

",uo 
MaKcuuanrnofi Pru*. (puc. II.5), H B*r" - pae-

xoA ToII Jrnp,a, coorBercrByrourraft Prr", To rroJluufi pacxoA TorInI{Ba npu
,Harpy3Ke P 6yaer paBeH

P

B-8"o,* f  be)dP.
Puoo

XOn b (P) o6uquo 3aAarorcfl He B a*a;rrrnqecxofi Qoprrre, a B BrrAe
rpa$HKoB HJrr{ ta6nwa. B erou cfiyqae coorBercTByroune saAaHHbilM XOn
pacxoAbr ronJruBa Moryr 6url uafiAenu npn6nnxeuuo no roqKaM.

(rr-3)

(II-4)

32 2 ; o-s3s 33

Ec.nn 8"", - pacxoA TonrruBa npn MuHr,rMaJrsuofi Harpy3Ke P*",
ry coorBercrByrorreM efi OIPT bo, ro pacxoA ronJruBa rpu OIPT br
(e rouxe /) nonyunna, Ao6asrqs x Bnn, npapaqer{ue pacxoAa ronJrHBa,
BbI3BaHHoe yBeJrHqeHHeM Harpy3KH \o Pr H Bo3pacraHHeM OIIPT ao br

Br: Bunr* ABtr,r" 11- Buua + + (P, - Porrr).

4P , P ,  n  P
a

PoE P2

o

p P
' l  

-

0
II.7. Cr.naxr{Banr{e XOtl (a),
ecJrr{ p acxoAHaff xap aKTepHcTrr-
Ka (6) r{Meer pa3pbrB Henpe-

phrBHocTr{.

(u-5)

(Ir-7)

D E
II.6. Cr.nax<r{BaHue XOn @),
uuepr(eft paspbrB HefipepbrB-

. Hocru; (6) - coorBercrByroqas
eft pacxolHas xapaKTepucrr{Ka.

B o6qerrl Br,rAe; nHHeapH3[rpyfl XOn Ha yqacrKe Me)r{Ay TorrKaMH
k, u (k + l), Moxyo 3anr{carb

LB4a"+u: 0,5 (bn * bn+i (Pnar - P). (II-6)

B rex cJyqaflx, KorAa HarpysKa flBJrflercs Qyuruuefi npeuena, T. e. P :
: P (t), pacxoA ronnuea ga nepnoA BpeMeHH ot 0 Ao T Molrer 6urs
HafiAeH xax

P(t')

J b (P) dtdP.
Puos

Buure Mbr Br{AeJrH, qro xapaKTep gKcrpeMyMa orrpeAeJlflercr xoAoM xapaK-
TepHcrHKH orHocnTeJrbHbrx npflpocroB pacxoAa ronJIHBa. floetouy cJIe-
Ayer ocrauoBnTbcr Ha HeKoropux oco6blx cryqaflx, KorAa XOn He flBJIfl-
ercfl MoHoroHHo Bo3pacraroqeft xpunofi.

Ha pnc. I I.6 noKa3aHa He1uQQepeH[HpyeMafl pacxoAHafl xapaKre-
prrcrnra, r.rMeroular rotlKy r,r3JroMa gi, H coorBercrByroulafl eft XO[, HMeto-
rrlafl pa3pbrB HenpepbrBuocru. fl.nanso BospacTaroqas KplrBaf a,c rtpu
HarpysKe Pz o6punaercn, OfIPT na.qaer Ao 3uarreHHfl f d, a sareM BHoBb
nJraBHo Bo3pacTaeT.

T

B-8" " "?+J
0

I
I
I



r{ro6sr HMerb Bo3ruoxrHocrb HcnoJlb3oBarb ycJroBne paBeHcTBa OflPT,
TaKyro XOn cneAyer 3aMeHLIrb Kpunofi, He HMeloueft nalsourttx yqacr
r{oB. 3T o rvroxHo cAeJrarb,. npoBeAfl ropH3oHTaJIbHyIo npnMyrc mkn TaKurlr
o6pasou, qro6sr unoulaAu mck u kdn 6awH paBHbI. Tenept Mox(Ho npou3-
BoAHTb pacqer eKoHoMHuecKHX pex(HMoB, ucnoJlb3yr JIHHHIo amkne
BMecTo saAaHHoft.

Vcaoeue paBeHcrBa galrrpuxoBaHHblx Ha puc. II,6 n.nouraAeft o6e-
cneqHBaeT paBeHcTBO pacxoAoB TonJIHBa' [o.[ytleHHblx HHTerpHpoBa-
HHeM AeficteHrenssoft H crJIa)KeHHoft XOn npu Bcex Harpy3Kax 3a HcKJIIo-
rreHHeM AHarIa3oHa Pr< P 1Ps.

Ec.nu npHMeHsercs HecrJlax(eHHafl XOn, To B cnyqae Bo3pacratnfl
Harpy3r{r{ npu P - P2 O|IPT npunuMaercfl paBHbIM fc, a B cflyqae cHH-
xenan-f4

Aaaee paccMorpuM cryqafi, xorAa pacxoAHafl xapaKTepncruKa HMeer
pasBlIB xgrrpepblBHocru (puc. lT,7). XOn, coorBercJqyrcqafl taxofi pac-
I l  .

xoAuofi xapaKTepucrnKe H TaKxe LlMeloulafl pa3pbrB HerlpepblBl{ocru,
o6ogHaqeHa acde.

OqeeHAHo, rrro npu Harpy3Kax P > P, uHrerpsr, paeHuti rIJIoIqaAH,
orpaHHrresuoft xpunofi, 6yaer MeHbrIIe 4qfimnareJlbHoio pacxoAa rorl-
'"'"h::"?H1*"#JJ",f 

*on npr{MeHnercn r.rcKyccrBessuft np'eM, o6ec-
nerruBarouufi onpeAeJreHue pacxoAa rorJrHBa (c yueroM cKaqKa AB) un-
TerpHpoBaHr{eM nJIoIqaAI{, orpaHu.IeHHofi crnaxenuofi rpunofi.

Bm6epeu upolnBonssutft HHrepBaJI rpHpaIIIeHHq Harpy3KI{ AP. Pas-
AeJTHB cxa.moo6pasnufi npHpocr pacxoAa'rouanea AB ua LP, noryqnNl
3HarreHr.re yBernrreHras OIIPT L,b sa HHTepBaJre AP, Heo6xoAuMoe AJIfl roro,
.{ro6st Ao6asoqHar nJloulaAn 6una panHa AB.

Ha puc. ll.7 dg : hf : AD H yqacror gh pacnoJrox(en eKBHArrcraHr-
Ho no orHorrreHr{ro K df . OreAoeareJlbuo, IIJIoulaAb d4hf nporopuHo-
sa.nnsa AB.

Aanee 6yaervr crJrax(HBarb BHoBb lronyqeHu ylo xapaKrep uitr.Ixy acghf ne
o6ur.rHbrM cuoco6ona, r. e. [poBeAeM rrpflMylo pmkn raK, .Iro6H rIJIo-
qaAlr pcgltk u kfn 6u.nu paBHbr. Pacqer sKoHoMuuecrrui pex(HMoB cJleAyer
[poH3BoAHrb rro xpueofi apkne. Heo6xoAHMo HMerb B BI{Ay, tITo noJlox(eHue
upanaofi pmkn ue 3aBuclrr or BeJIHqLrHbr nu6pannoro rIHTepBaJIa LP.

HcnoflrgoBaHr{e crJlax(enubrx-KpuBbrx rIptIBoAHT, KoHeqHo, K HeKo-
TOpbrM nofpernHocTflM B pacqeTe, Ho oHH HeBeJITIKH IC qaCTO HMH MO)I(HO

npene6peui. OAsaxo pa6ora upu Harpy3Kax, coorBercrBylolunx crJla-
x<eHHbrM yqacTKaM KpHBbIx, He)KeJIaTeJIbHa.

t{ro6u poJrb OIPT B pacrrere eKoHoMHrrecKHx pex(HMoB pa6otu arpe-
raroB 6awa flcHee, paccMorpuM cnyqafi pacnpeAeJleHus Harpy3KH MelKAy
.{ByMs KorJroarperaraMu, pa6otarolllHMH Ha o6rqafi naponpoBoA.

Ha puc. II.8 uocrpoeHbr XOn srr.rx KorJroarperaroB (nu6op flpornBo-
noirox(Hbrx HanpaB.neuufi ocefi a6cqucc He HMeer IIpHH[H[I{aJIbHoro sHa-
rregurr, oro cAeJrauo Jrr.trub AJrfl yAo6crea 4antnefiruHx paccy)I{Aeuufi).

Ecnn 3aAaHa cyMMapHas Harpy3Ka xor.noa D5, To HaHBbITOAUeftUUe
HarpysKu KorJroB Di u Di rtroryr 6utn JIerKo uafiAenu rpaQuuecww,. il,;rs
3Toro HaAo npoBecrH ropH3oHTaJrb aLaz Ha taxoli Bblcore, qro6bl orp$oK
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aflzB npHHflroMMacrrJra6e 6u.n paBeH Qi,. Toraa orpesr(w far u tazAaAyr
I1y-fa rona )Ke Macura6e) znatenun,Di H,DzcoorBercrBeHHo. tlpr ,to*
qi-IPT KaxAoro KorJIa paBHbI br : bz : b 

'u 
azo6paxaroics op4nuarorlof.

Ecnu cyrvrlg{pjarr Harpy3Ka yBenHq'rcfl ro D;, io (npu MoHoroHHo Bo3-
pacrarcurHx XOil xornoo) Bo3pacrer Ao serHqHHH Oh u ol:urufr OIIPT b.

ourauasbHbre Harpy3rs.r KsrfloB npu sroM 6yayr paBHbr Dr H Dr.
flo XO[/orAeJIbHbIx KorrloarperaroB Mo)rffio .rot.po"ti oOuryro XOII

rpynrry KorJroB, flpeAcraBJrflroqyrc co6oft sasHcr,rnaocrr o6qero OnpT
or cyuuapuoli Harpy3r{H. nns 3Toro npoAoJrx(HM ropH3OHTailH, COOT-

II.8. flocrpoeHtre XOn AByx arperaroB.

BercrByIoI{He HeKoropblM npor.r3BoJrbHo eu6paHHuu sHaqeHHflM OtIpT,
H oTJIoxHM oT OcH opAHHaT oTpegK.H a,tZz, EtEz H T. A., cooTBeTcTBytoqHe
cyMMapHbrM HafpysKaM D;, D; H T. A. flonyueuHas KpHnaa targ, npeA-
craBJrfler co6ofi 3aBncuMocrb o6rqero a.ng b6onx *oi.rrou Onp'f 6 

-3,

cyMMapHo.i 3arppKl! H_a_yuacrxe kl KoreJr 2 palomer c MgHHMarrnuofi
Harpy3Koir D2ur" n c OfIPIi pr"""tu Om, npenniuarcrrlnM OIIPT *otnu l.
C;teAoeareJlbuo, yqacroK kl ionsxo ycnoBno Mox(er paccMarpgBarbcq KaK
3aBucuMocrb o6qero Ans scefi KoreJrbHofi OIIpT-or Hariysxn.

$ rr-3. Erconounqecrctre xaparcTepucrurtr rcornoarperaroB

HgMeHeHHe K. n. A. KoTnoarpefaToB Bo BpeMeHr{. C.onpervreHubre KoTJIo-
arperarbl AoJIycKarcT HsMeHeHHe Harpy3KI{ B cpaBHHTeJIbHo He6o.nrrusx
rpeAeJlax. AHanagon Bo3Mo)KHoro I{3MeHeHHfl HarpysKri (peegnupo*oti-
uwtl duanason) B 3uaqnTe.trtHoh cre[eHn gaBHcr{T or BHAa cx{HraeMoro rorr-
JruBa. Tax, npH cx(HraHHH aHTpa[HToBoFo ruru6a B BHAe nbrJrn Harpy3Ky
KorJIa HeJIb3fl cHH)Karb 6o"nee rIeM Ao 60-70% HoMr.rnaJrtnofi no coo-6pa-
)KeHHflM yCtOfiUUoOCTr{ ropeHHfl Qaxena. flpu yMeHbueHHH pacxora c)KH-
FaeMoro ronJIHBa cfiIDKaercfl TeMnepaTypa ro.nKn, Lr /.Jrf, npeAorBparqeHHfl
[oracaHHfl Qaxe.na rpe6yercn (noAcBerKa) raSoM HJ\H Ma3yrOM.

llpu c)KHTaHHH TorrIHx yrnefi perynuposoqHufi Auarta3oH HecKoJrbKo
IIrHpe' a KorJIbI, pa6oraroqae Ha x(HAKoM HJII{ ragoo6pasHola rorrJrgBe,
Moryr HecTH.cKOJIb yTOAHO rUaJrbre Harpy3KH, Ho npH STOM sKOHOMHTTHOCTb

9zI
I
I
I
I

I
I
I

2'*



II.9. Hsluegense K. n. A. KorJIa
Tn-230 [ocJle nycxa u3 xonoAxofo co-
cro.HHus npu cx(I{raHI{H TBepAOTO TOn'
.nr.rsa (<0> coorBercrByer r{oMeHry A9'
crux<euus MaKcHMa.,IbHoft narpysxu).

HX cHr{xaercfl HacroJrbKo, qro MnH}IMaJIbHas Harpy3Ka He AoJIxHa 6urr

MeHbure 40-500/0. Han6oJrbrrrHe npeAeJIbHbIe Harpy3KH ollpeAenflrcrcr

TenJIOBbTM Hanpflx{eHHeM TOnKr.I U TeMrlepaTypaMt{, AonycTHMbIMI4 IIO
ycJroBHflM coxpaueHun pacqeTHoro cpoKa cJIyx6bl KoTJloarperaTa, a

TaKxe nponycxuofi cr.roco6Hocrblo ra3oBoro H napoBoAflHoro rpaKToB.

Taxuu o6paeorra, pacxoAHble XapaKTepI,IcTHKH KoTJloarperaToB' KaK

H xapaKTepHcrr{Kn oTHocHTeJIbHbIx npHpocToB pacxoAa TonJIHBa, o6blq}Io

cTposTcfl AJrfl Aplana3or{a lonycTnMbrx xarpy3oK - oT MHHHMaJIbHofi Ao

MaKclrMa.nrsofi.
K. u. A. KorJroarperaroB 3aBHcHT or Harpyg_Ku. Hauuesruee 3HaqeHHe

ero coorBercrByer MHHHMaJIbHoft Harpy3Ke. Kax npaBHJIo' npn Bmpac-
TaHHH Harpy3KH K. Il. A. noBbl[Iaercfl'

AOCTLITafl MaKcHMyMa flpu Hafpy3Ke'
- x , r . m
yal'rLvrl \rr(J- I r\., lrPEAs.,rDn\/ Avrr J v r rr

Mofi. B Auana3oHe or gToft (3KoHoMH-
qecKoft)) Ao Mar(cr,IMaJIbFIofi rm+pysxt't
K. n. I. OCTaeTCfl TIpaKTHtIeCKH nOCTOflH-
HbIM frilr4 ii€CKO.IibKO CHiix(aeTcfi.

Buue y>xe orMerlaJlocb, tITo 3aBLI-
CHMOCTH SKOHOMHqCCKHX TIOKA3ATCJIEfi
KOTJIOarpefaTa oT Harpy3KI',I HOCtlr
crarusrtqecKufi xapaKrep. Aouo.nsn-
TeJIbHO HeO6xoAHMO yKa3aTb' IITO

K. II.' A. 3aMerHo I43MeHflercf c luo-

MeHTa' HaqaJra KaMnaHHH KorJloarperara. B nepnsrfi neplloA rIocJIe

rrycKa KoTJIa H3 XOJIOAHOTO COCTOflHHfl' IIO Mepe npofpeBa_Bcex HeMeTaI-

.[HrrecKHX qacrefi-, K. n. A. flocreneHHo rloBbllrIaercfl (linc. II.9), Aocrurar

;;.;r*tMa (npn rpoqux paBHbIx ycrloBunx) uepee AecrrKH rlacoB. 3areu
qepg3 HeKoropbrfi nepuo4-pa6oru c npu6.nHsLITeJIbHo oAHHaxoeoft eKoHo-

MurrHocrbro Haqnnaercfl cHulKeHHe K. n. A. BcJIeAcrBHe Bo3I\{o)KHoro

rporopaHl{ff KJIaAKH u noflBJIeHHfl Apyrgx 4@extoe' IIpHBoAflIIIHx K

ueo6xoAI,IMOCTH OCTaHOBKH Vt peMoHTa KOTJIa.

Kporr,re roro, sa6noAarorcfl 6oree fiJrrr MeHee nepuol.uqecKl'Ie He-

6o.rrluue (o6nruHo Heperl{cTpupyervrue) H3MeHeHHfl K. n. 4., cBf3aH-

Hbre c pexr.rMaMg pacruJraKoBKr.r KorJIa, oqHcrKH lloBepxHocrefi HarpeBa

u  A p .' 
flocrpo"Hr{e xapaKTeprrcrr{K orHocnTerbHblx npnpocros. OrHocrITeJIb-

Hrrfi npupocT pacxoAa TonJIHBa Moxet 6urr onpeAeJleg KaK IIpoH3BoAHafl

oT pacxoAa TorrJrr{Ba no pacxoAy flapa P.JIH KAK OTHOIIIeHI'Ie Ux KoHeqHbIx

npapaueuufi

, d B A Bo : 6 - E '

Ana"norurrHo onpeAeJreHurc K. rr. A. KaK orHoIIIeHHfl pacxoAl[Ta K pac'

xoAy TonJIHBa sTor MeroA MoxHo Ha3BaTb onpe)e.aeHueu OII PT no npn'

.ilro.tt4g 6anancg.
Ec.trH qllcrgTeflb H 3HaMeHareJIb BbIpa3HTb B oAHHx H Tex x(e eAHHH-

Uax, HanpnMep a fxan lu, u npeAcTaBHTb pacxoA TerJIa KaK cyMMy Te[na
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(II-8)

16 18 20 t,v

Qnor, noJregrlo l-r3pacxoAoBaHHoro Ha npol,I3BorcrBo napa, H norepb TenJra
Qror, ro OIIPT MoxHo orrpeAenuTb B orHocr.rreJrbHbrx eAHHHrrax KaK'

d (Qnon + Qnot)

dQnon

Onpe4e.rreHlre OIIPT no rpoussoAnofi or [orepb no rroJre3Ho orrasHofi
sHepruu (u.n4 IIpI6nux<eHHo, no oTI{QUrellHro IIX KoHeqHdx rrpHparrleHuri)
6tA;" ;aiiis#J oni;elei;niei oipf rc o|iamnoni 6anaiis:

flpex<ae Bcero saMerHM, rrro npu K. rr. A. 6pyrro l conpeMeHHbrx Kor-
JloarperaroB, JlexaureM o6uquo B npeAenax 0,88-0,91 npl,t c)Kr{raHHH
IIbIJIH n 01924,95 npn cx(I{raHr{H ra3a, u pannofi TorrHocTH r43MepeHarr
Bcex BxoArtrlnx B pacller BeJIHqHH HcnoJrb3oBaHae MeroAa o6paruoro
f.ananea flo3BoJlfl€T -r{il{Ir{T€Jrbrro €trr{3+rrb r+orpeflrrroeTb paeqera fno
cpaBHeHHro c MeroAoM npsMoro 6a.rtaHca). Tar, Hanpnrr,rep, rip" florpeu-
IIAefE lgl4qpeHlfS t 3& Wg6,Ua B orpeAeJleH r4r4 K. rr. A- ILo upflMoMy
6a.naucy Mox(er cocraBnTb 60/0, a no o6parHoMy - 016{,80/0.

Orcrc,[a cJlenyer. qro, r.rMefl p€yJrbTarbl 6araHcoebrx Hcllbrtaswft KorJrc-
afperaroB, qe.necoo6pa3Hee crpourb XOn uo HHTepBaJIaM r{3MeHegr4ff
floTepb, a He K. rI. A.

Vqursreafl, qro I fxan coorBercrByer 0,14286 T, y, T. H qro a (lI-9)
oAHa oTHOCHTeJrbHafl eAHHHUa COOTBeTCTByeT

640 Mxan /r. c. n.
7000 Mxa.nft. y. "r.

b * :

r Crvr. Hz)Ke - c. 39.
2 T. c. E. - ToEHa craH,qaprnoro

: l + # = ,  l + #

T. V.  Tr
- t

T. C. II.

(rr-e)

(r- 10)

Mox(Ho 3a[Hcarb OilPT B pa3MepHbrx e,qnuuuax:

b : 0,1429 * 
dBno' r' Y' r'-r@;; '  -- f f i - '

UJTH

b:0,0915+ 
o! : *
dDn '

3,qecr D., - pacxor crauAaprHoro napa, :
3auetHu, qro pacxoAHafl xapaKTepr{cruKa cBflsarra c xapaxrepucruxofi

Ilorepb 3aBucnMocrbro, uonyvaeuoft HurerpupoBaHneM (II-10):

B - 0,l42gQ'or, * Boo" * B*.r,

HJIH

B - 0,0915D", * Boo, * Br.*, (II-r r)
rAe florepr,r eHeprur.r Bbrpax(eHH B T. y. 't.lu, a [oJre3Ho supa6oraHHat
eHeprr{fl s fxar/q HJrH B T. c. n.lq; uocroflHHar HHTerpuponauraR B**
[peAcraBJlrer co6ofi yc.noeuufi pacxoA TouJrHBa Ha xoJrocrofi xol (era
BeJiHqHHa, no cyru, Aonxua BxorHTb B cocTaB Boor).

kls (II-9) BuAHo, rrro O[PT, nupaxenuufi B orHocnreJrbgbrx eAlr-
HHgax, He Moxer 6utl MeHbIue e.U,HHHqbI u 6ylet paBeH eAHHHue Jrrrrrrb
npl{ K. n.'4. - 1, r. e, npu .orcyrcrBHr{ rrorepb. Ana.noruqHo r{s (II-10)

napa (c rerrnocoAepxauueM 640 rxa.n/u).
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ficgo, qTo O[P,T rornoarperaTa, Bblpax(eHHstfi g T. y. r./fxa.n, He MoxeT
6urn MeHbuIe 0,1429, a OllPT, Bblpax{eunltf i  B T.y. r. /r .  c. g. '  BcerAa
6onrure 0,0915, TaK KaK orr cflyrlau coorBercrBylor npeo6pasoBaHHKl
gHeprnr.r 6es norept.

XOn xor.rroarperaroB Moryr 6utr nocrpoeHbl rlo SaBoAcKHM AaHHbIM
o SaBr{cHMocTH K. n. A. OT Hafpy3KH HJIH nO naHHbIM, [OfiyqeHHbIM B

Ta6nut4"a J. tlpxuep paCuera XOtl xoinoarpeiara Tn-100, padorarorq€ro na AIII

2.  K .  n .  a . 96,5o/o

5. A6co.rrrorsufi
IrpHpocT IIO-
repb

6. OrnocltreJIb-
Huft IIPHPocT
IroTepb

7. OIPT Korta

r. y. r.
T.  C .  n .

43,0 54,0 57,3

I.xa;t o e n
lJrJV

a E n(,rJ\,

orH. eA. 0,165

oTH. eA. 1,090 1,095 1,105 1 , 1 2 0 I , 1 4 0 I ,165

44,8 
| 

nu,t 48,8 
|  

ut, t

2,4 2,8 3,3

0,1557 0,1564 0,1579

0,0997

0,1660

86,7 
| 
uu,n 

| 
,r,o 

I

o,roool o,r

o,roo2 
i 

0,,0,,o,ro2sl o,to43l o,looo
t l

p$yJrbrare r{crrbrraswfi, flepnnfi c.rryuafi noqru He HMeer npaKTl'IqecKoro

3HaqeHus, TaK KaK cocToflHue KoTnoarperaToB B Ka)I(Abtfi naouenT BpeMeHH

BJlr,rfer Ha BeJIHTTHHy gKoHoMuqecKr{x floKa3arelefi. Kportle roro' 3aBoAbt

o6uquo yKa3brBanr roJrbKo SHarreHwfl, K. n. A. IIprr HecKoJIbKlIX 3HaqeHHflX

88

HcnbrraHgfl KorJra rnna Tn-100 r npoueBoAHTeJlbHocrbto 410 Fxa"rrl.r
(640 r.s.n./q), pa6orarourero Ha aHrpaqHroBoM rurlt6e (AIX).

B ra6n. 3 upuoe4,eHbr K. n. A. KornoarperaroB, noflyqeHuble IrpH Hcrrbl-
raHHflx (crpoxll L u 2). florepu rerJla Qoo,. (ctpoxa 3) paccrruraHu IIo
nOnesHoft Harpy3Ke Qno' u K. tI. A. rl, Bblpax(eHHoMy e u ot nOJIHoro
KOIHTIeCTBa nOCTy[aOUefO Te[JIa Qnor,r]

/ Qno' : Qoor," (100 - q) : Q'o, IF" (II-r 2)

flonyvenHble 3Harle-
uuR Q,ron HaHeceHbI Ha
rpaQnx (puc. i l . tO1 n
KpHBafl (CrJIaXeHaD.
Eln nannoo rra uarnrf l tat/r-
sv r ' r LA \ , tD I t v  f l L l va r l vv

TH H3MepeHHfl OTAeJIb-
fibIC TOqKH 3ABHCI{MOC-
TH K. I I .  A. OT Harpy3-
An ML, l  y  l  \ lE Dtr ldAdl lDr / ,

T. e. .nexam BHe Kprr-
sofi 3aKoHoMeDHo us-
MeHsroqeficq SyHx-
Irkrr4. Vcrp aueH He gTLIx
norpeur{ocrefi nyque
IIpo HSBOAI{Tb <CrJIaX(H-

BaHr.reM) xpunofi no-
Tepb, a He xpunofi
K. rr.A., ero o6ec[equT
6oree BblcoKyto .TorI-
HOCTb"

b

t./2

/,/0

q/l

(o
iit

50
t otto

46
44

ioa'4t08
260 280 J00 J20 J40 360

400 440 480 520 500 4,2f
II.l0. K uocrpoesuro XOII Kornoarperata Tfl-100.

B crpore 5 npHBeAeHu a6co.lttorHble rlpapocrbl norepb'AQrro', T. e.
pasHocTr.I sua.Ienafi Qnon LI3 cTpoKH 3, cooTBeTcTByIoIqHq cpeAHHM 3Ha-
qeHr{flM uaipysox (ctpoxa 4) raraoro HHrepB?JIa. ; - , l

Aeneuneu AQ,ro* na HHTepBafl MexAy AByMr sHaqeHI'IflMI'I, Harpy3IH
(20 l-ran/u) no.nyqaeM orHocure.nrnufi rpupocr rorepb 4Q" (ctpoxa 6).

OIPT B pa3JruqHbrx pa3Mepnocrrx onpeAeJllerra, no (II-9) H yMnox(e-

HrIeM orHocl{reJlbHblx eAI{HI{II Ha 0,1429 n 0,0915. .
' 

OcHoBHHe gKoHoMuqecrtle xapaKTepncrlrKu. B npHBeAeHHbIx Bblue
pacgpKAeuuflx E pacrrerax Mbr ronopuiin ToJIbKo o' florepflx B caMoM napo-
BoM Korfle; K. rr. A., yqurblBaroutufi ToJIbKo oTH norepu, HocHT Ha3BaHHe

TeJrbHyro AoJrro aHeprHH norpe6"ranr yrJIepagMoJIbHbIe MeJIbHIrIlbI' IJo
- ^ B o 6 o , " a q e H H g x K o T J I o B _ n e p B a f f 6 y x s a : T - T a r a H p o I c K o r o 3 a B o A a ' - - - v :

.[oJrbcKoro, E - Ba;iHay.nrcKoro; ,qanee: 
-n 

uu.leyroatui'tti, fM - rascuasyrHuft;
rperbfl 61'xna fI - npnruoro,IHulfi.
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npn HaH6onee pacnpocrpaHeHnofi s CCCP cxeue ycrpoficrB rblJlenprro-
ToBJIeHHfl c npoMex(yrouHblMH 6yHxeparr,u.r nrIJIH HenocpeAcTBeHHafl
cBfl3b MelKAy Harpy3KaMH KOTJrOarperaTa H npr{BoAa MeJIbHHII OTCyTCTByeT.
flp" npHMeHeHHH cxeMbr c 6ucrpoxoAHblMu MeJrbHHqaMH, noraplql{Mn
aSporrbrnb HenocpeAcTBeHHo B TOnKy, HSMeHeHHe HX HarpySKH ,[On>rffiO
yqHTbIBarbcR rrpu nocrpoeHuu XOn Herro.

CoeprlgeHubrg nqpoqbre KorJIbI ocHauiarcrcfl AByMfl-rpeMs alperalaMu
Co6CtseHHbrx nyxa (CH) KalKnoio BAAd. TloaioMt upn usrr,reHetulu-qllcna

766

fran/'t 600 Qrlfran/v

240 280 J20 J60 0!fxalr J50 440 t20 600 Qffralu

,o *or.,{o*peraroB:

c - TII-100; 6 - Tnn-l I0; 6H - yrearuufi pacxoA ToIIJIITBa Herro,

_ 
xr/fxaa; tl6p s q"-K- n. g. 6pyrro E Berro, /e; cn.nouuble-c

ryp6oarperaroM JIM3' nyHKrHpEbIe - XTl3.

pa6oraroulux [HTareJIbHbrx HacocoB HJrH AbrMococoB H BeHTHJIsropoB ropfl-
IIEIO AYTbfl IIOTEPI{ CKAqKOM BOSPACTAIOT HA BEJII{qHHY PACXOAA HA XOJIO.
crofi xoA BKIroqaeMoro r{JII{ oTKJlroqaeMoro MexaHI,r3Ma, a npn HSMeHeHr.rH
Hx Harpy3KH - lr Ha B€JIHTIHIIIT oflpeAenflIolltyrcCs HgMeHeHHeM K. n. I.

Ha puc. II.ll rroKagaubl Tr.rnu'{Hbre gaBncnMocru yAeJrbHbrx pacxoAoB
TOnJIHBa H K. II. A. OT Harpy3KH AByX KOTnOarperaTOB, C>I(HTaTOUIHX aHTpa-
unroeHft rrnbr6 (AIII) r rrpnpoAHbrft ras. Kornoarperar Tn-100, pa6oran-
uruft e 6noKe c KonAencaur{onnoft ryp6usoft K-200-130 (200MBt, 130 ?r1),
He HMeeT MaKCI,IMyMa 9KOHOMUTIHOCTTL - ero K. n. A. IIpH CXHraHr.rU AIII
IIoBbIIIIaeTCfl C yBenHrIeHHeM Harpy3KH Ao MaKCI,[MaJIbHO AonycTHlrtofi.
Taxoft x<e BHA r{Meror xapaKrep ncrnnn KorJIa TII-90, upeAHa3HaqeHHoro
rlrr 6lot<a Morrtnocrblo 150 MBr. XaparrepucruKu KorJIa Tnn-110
(nocrpoeHnbre c yqeroM nurare.firsux ryp6oHacocon), pa6omrcqero B

I AasneHne ryp6nn yKagbrBaercf, B arMoc@pax a6colprsux.

96

94

92

/60

/56

/54
o/
/o

96

94
g2

90

n
4l

6.nore c ryp6ranofi K-300-240 (300 MBr, 240 ar), HMeror ffBHo enpaxenHufi
MHHHMyM yAeJlbH_oro pacxoAa ron.nHsa B AHara3oHe HarpysoK 75--850/o
or MaKcHMaaluofi. Asa.noruuHgrri BHA HMeroT xaparrepl.lcTHKg KorJra
Tn-230 rponsBoAr.rreJrbuocrrlo 230 r. H. n./,r.

c/tK H Bce rIpHBeAeHHbIe B r.rlaBe II aKoHoMHqecKHe xapaKTepHcTHKH
saHMcrBoBaHH HJrH trocrpoeHbr rto .[,aHHnu [2] -Z2lL.

CKenioo6tasiire 
-rls-ileneifls 

xapaKrepr{crnK Herro coorBercrByror
Harpy3Kay'- tIpI l(oTopblx H3MeHseTcfl rIHcJIo pa6oraurlux rruTaTeJrbHbrx
HacocoB (65-700/o MaKcl{Manlsofi HarpysKu)l 3ru cKaqKH oupeAensrcr
HaJrHqHe TOqeK USJrOMa Ha pacxoAHbrx xapaKTepHcTrrKax.

Teunoupou3BoAldreJlbHocrb KorJra 6p yrro p accq HrbrB aeTcfl no Qop rra y Jre :
n O P  r 7 \ r r  -  \
Vr- : LUlLne- ln.s) *

# D'n(i;.'-j",n) * Vop (inB- jo.")l . rc-3 * Qoon,
lxan

, (tI-13)

DlC D - napoEpoH3RoAHTe"rybr{ocTb KoTjroarpeiaTa (ua Bbi-
xoAe Hs raporeperpenare.nn), tlq;

- pacxoA lrapa 
qep€ nropuuuufi raporeperpeBa_

TeJrb, tlqi
-pacxoA trpolyeoqHofi BoAbr, r/q,i
- Te[JlocoAepx(aH-He rleperpeToro napa' u uratenrHofi

u lrpoAyBo.rHofi BoAbr cooTBeTcTBeHHO, Xra"n/rr;
-TerrJrocoAepxarrHe flapa Ao u nocJre BTopHqHOTO

ueperpeBa;
-,qononHuTeJrbuo orAauHoe Teruro c fiapoM, BoAori

r{nu BosAyxoM norpe6ureJrflM vnrn Ha co6creeHHHe
HyXAbr B rrpoqecce nopuanurofi oKcttJryara:uvu
HJIH npn pacTorrKe [nx.nrouafl Terr.rro nacurqenHoro
napa_c gnraflruuefi f".o, or6npaeuoro B KoflHrre-
crBe D".n r/q na co6crseHHbile iy*aor D".o (i".r, -
- ir,.r) lo-3l.

D r.n

in , io." u
vtrw

-io,

la.n

Qooo

ln.n,

Ec.nn K. rr. A. 6pymo qfp gaaaH B flpo[e'Tax, To qacoBofi pacxol Torr-
JTNBA -.

B - afe_' too o6P
-K 

qfp . 7 
'  -  14,29 

-#, 
r.  y. T. le, (I I-14)

rle 7 - TenJrorBopgqfl cnoco6nocru ycnoBHoro ronJruBa, rxanh. y. T.
B (II-14) Moryr 6urr ucnoJlbsoBaHbr suaqenufl relnonpogsBoAgTeJrb-

Hocrrd Ql a K. n. A. KorJra qf nemo
v,(ennHufi pacxo4 ycJroBHoro ronJrvrBa Ha orflyq,enHoe re[Jro

(II. l5)

.r 3aueruM' uro 3a HecKoJIbKo JIer, nporueAruux co BpeMeHfi BrilxoAa B cBer [2] L nepco-
HaJIoM saBoAoB-tr3roroB[TeJleri, Hanaloquhrx opraHuealufi H ,gJerrpocranrlr{t Orila irpo-
BeAeHa 6o.lHuag pa6ora no coBepuencrsosannro sHepreruqecxord o6opy4onaggr H Me-
ToAoB efo eKclltyaTallfln' rITo cyqecTBeHEo ynytllufino TexHIIKo-sKoHoMUseCXUe XapaI(Te-
plrcrnxn arperaroB TgC.



XapaxrepHcrnKrr nore;ir. Tar KaK yAenbHble pacxoAbl ToTJIHBa r'.
OIPT saBHcflT or pa3Jrr.rqHbrx BHAoB florepb untll or Hx npoH3BoAHbIx
no Harpy3Ke, [pHBOArrM HeKOTOpbIe xapaKTepHble SHar{eHHfl noTepb TenJIa
ra pacfohon anepruu Ha co6crBeHH'ble HyxAbI (ta6n. 4).

4a6tuqa 4. Cpe,nnn€ sHaq€HHc HeKoropbtx JHAoB trorepb B xorJoarperarax

Tnn xouoarperara r. BsA TontHBa

BrAu uorepu

florepu c yxoAflIqHMil tasaun q2
Ilorepa e MeraMqecKnM Hg-
AO)KOTOM 94
florepu a oKpyx(apqyo cpe-
AY Qe
florepu c QusuuecKIIM TenJIoM
ruraKa qs
'Pacxo4 

9n. aHeprHH Ha. Tflro.
AyrbeBbre ycrpoftcma

Pacxo,u sn. gneprufi Ha nbl-
nenPlIroroBJIeHHe

Tn-100

4,3-4,6

5;0-3;2

n A  n e
Vr\,-vtu

0,15

3,46

36

4,1-4,3

n A  n e
v t r V t U

2,35

3,8-4,4

4,5-3,4

n " _ n 9
v l u -  v t s

0,15

3,2

36

3,6-4,3I

o 1 - o 2
v tv  v r -"/n

o/o

x B r . c
T .  napa

xBt-q

o/o

o/o

l ,g

T. TONJIH.
BA

1 Jlesue qHcJIa ornocsrcg r Harpy3Ke 60-700/o, npaBble-90-100%.

Teuneparypa yxoAflIllux rasoB H3MeHflercn
r{r.roHaJIbHO KOpHTO Ky6I,IqecKoMy I'I3 3HatIeHHft
TonfluBa), r. e.

tlpH6JrH3r{TeJIbHO
HafpysKH (unu

nporoP-
pacxoAe

(rr-16)tn-t.on,, n rYle {+{-+
3Aecr ty*o, Do u Bo - HeKoropbre H3Becrnbte sHaqenl{fl TeMneparypbl

yxoAflIrlux ra3oB, HarpysKH H paCXOAa TOflJII{Ba
I4gil{eHeHr.re, TeMfleparypbl yxoAsrrlux ra3oB npuBoAHT K ISMeHeHLIP nt}

Tepb 92:

Lqr:Wqu' GI'lo
'y*o

Moxno cqHTaTb, tITo qz nQBbtlllaeTcfl Ha 0,54,70/o Ha KaxAbIe l0o C

rroBbIIrIeHI,Ifl TeMnepaTypbl yxoAfllrlHx ra3oB.
: 3a.rrrersoe BJrr{RHr.re Ha. qz onasuBa.tor reMneparypa xoJloAHoro Bo3Ayxa

14 co1eplKaHge KracJropoAa B yxoAflIrlHx ra3ax. Cttuxeuue CoAepx€HI'Ifl

co, Ha^ 1o/o BbISbIBaer TaKOe x{e yBeflHqeHHe 8z (sa cuer yBeflurleHHs

o6teua'raeos).  :

Hexoropoe BJrr.rflHue Ha r_rorepn q2 oKasblBaer H3MeHeHHe TeM[eparypbl

nsrare.rrnn,jn BoAbr Aln.". Mox<Ho cqHTaTb, qTo Lqz\= EA/r.", npHIIeM

I sanucur or BHAa rorrJruB a, Tvna KorJloarperara II Ko3$+tIIrI4eHTa Hs6brr-

42

Ka Bo3Ayxa. flpH6nux<egHo E : 0,012 Wn AIII, a \Jrfl rasa H Masyra
E  : 0 , 1 0  j -  0 , 1 1 .

Taxuu o6paaou, cHH>reHHe tn." c[oco6cTByer rroBbrr.ueHuro K. n. A.KoTJroarperara 3a cqer yBerHr{eHr.rfl TeMrreparypHoro Ha[opa B BoAflHOMgKogoMafisepe H cHHlKeHHr reMneparypbr yxoAflulnx ra3oB. Oanu*o
s6ums 3K€HoMHrrHoerb 6noxa npa gToru u 6onuruurrcrBe cflyqaeB eFrgxae-
- r8nq 16Jn,frlodtt'

rIecKH OTCyTCTByTOT. :
I  l a - a ^ . .rrLrrtrpll Llt Lrvlrtn JIHHeHHO 3aBHcflT oT

3oJrbHocru ronJruBa Ar. n.n, AIU (nprE
nporrux__paBHbrx ycaonuax) ga - 0,28 Ap,
a l\nrfl, Kysneuxoro yfJrfl rvrapxu CC [pH-
MepHo BABOe MeHbrue.

I at,
Lgx, t

rcf H3-3a yxyAureHr.rf pex(HMa pefeHepa_
THBHOTO qrrK.rra ryp6uHu.

florepu c xr{MHqecKr{M HeAox(oroM Qa
rrpH c}KHtaHHH TBepAOTO TOnJTHBa IIpaKTr{-

12

9 r ' %

9 e  , 7

9r,7.

108
45

4,0
5p

2D*rpot E.Do ED66spa6
2A0 520 J60 n6pl-Kan'1 , y

Il'12' 3asucHr{octl Hexorophrx II.l3. flocrpoeuue o6o6qesuoli XofI rore.nsnoft.aKoHoMurrecKux [oKa3are.neft xor_

oTepH c MexaHr{qecKHM He,4O}KOroM
,alorcfl ua 0,34,50/o npH IloBbrrue-
reYlgqal:ypbr ropnrrero BosAyxa c
ro 400" C.

soB "" ifffl,h"3T'0,#f, H""SJJft"#X?"fi:
co6crseHnHe HyryAbr cocraBJrfler npu

"*Tl1ll-r1 
rBepAoro rorrrrr{na 0,6-0 ,T o/o , ra3a _ 0,5 %, Ma3yra _ | ,2i/o.r tpoque pacxoAbl ua co6cTBeHHbIe Hyx{AbI KorJroaxpefara cocraBJrsror

npH OI(IIraHHH.TBepAoro TOIIJIHBa oKoJIo 1,3, a rtpu cxr.rpaHr4H taga u Ma-
3yr1 oKoJro 0,8 rBr . slr. uapa.

3asucuMocrr.r florepb or. Harpy3KH, uo4o6uue rrpHBeAeHHbrM Ha puc.
\L-12 H roryqenHble ypu HcnblraHr{flx ocHoBHoro Lr BcnoMorare.rrbHoro
ooopyAoBaH,h4fl, Moryr 6rtrr HcroJrb3oBaHbr AJrfl KoppeKrr{poBKr{ XOII xor-
noarperaroB c yrreroM Hx COCTOnHr4fl, H yC.rroenfi sxcnnyaraur4:g..
_ o6o6qeHHafl xapaKreprcrr{Ka orHocnreJrbHbrx npupocron. B $ II-z
6uno noxasa-Ho rrocrpoenue o6rqeft XOn AJrfl AByx arperaroe. TaxilM xe
o6pasou xo|I Mo]r(er 6uru rocrpoeHa AJrr rpynnbr *ornou,l;a;;;:

\ AA

ta3

IDron



ronlHx Ha o6rrlufi naponpoBo,u,. Ec.nu KorJrbr HMenr pa3rurrHyro rapotrpoug-
BoAHTeJrbHocrb HJrH npn oAuHaxoeofi npoH3BoAHTeJrbHocrH 3naqr.rreJrbHo
orJluqarorcs no XOfl, To rrpuxoAuTcfl crpouTb 6o.nnuroe KoJlr{qecrBo
XO[I, coorBercrByrorrlnx pa3rutlHblM coqeraHnflM pa6orarolllHx KorJro-
arperaToB.

Ee.n+r Her :rrccrKux rpe6osansfi K +ollHocrr4 rrocrpoesrrs o6rqefi XOII
xorenrnofi ur*r orcyrcrBylor locroBepHbre HcxoAHbre AaHHbre,,Mox(Ho
rrpnMeHurb c.ue4yrcu1rafi IIpHeM.

Crpourca XOfI ans cnyrlafl napaJlnennsofi pa6orn Bcex rpucoeArr-
rreHHbrx x o6ueuy naporpoBoAy KorJroarperaroB (puc. II.13). Ee uoxuo
paccMarpr{Barb xax o6o6qeHuufi sua XO|I Anq fiIo6blx cotleranuir pa6o-
Tzrrrmr{x arDeraros: ThTH6nqx<eHHas X€fI rltx rer{orouolo ganaHHrrro

- 
f f 

-

coqeraH r4 n p a6ot arorrlux KorJroarperaroB, c yMMap H as n p o H3B oAHTeJIbHocTb
Koropbrx paBHa XD"o",puo, Mox(er 6srm noryceHa nepeclreToM a6cqucc
o6o6uesHofi XOfI nponoprtrHoHaJrbHo cyNlMapHbIM BeJrHrrHHaM HoMnHaJrb-
uofi naponpog-qBoAuTeJrbHocru Kor.IIoB- Ecns o6qag HoMHHaJIbHa.q uapo-
npoHgBoAHTeJIbHocrb KorJIoB cocraBJrrer XD"o", To AJrfl 3HarreHns o6ue-
xorenlHoro OIIPT ?r, onpe,ueJlrroruerocn op.rianatoft Oa, nofiytlr4M:

S n  r f  n
a h : o g # ,  H I I H . I D o

A"s,ou -  Z2"You

Hanpnuep, [ycrb B KoreJlbsofi uueetcs  KorJra npou3BoAHTeJrbHocrbro
230 rlq ra rpr.{ KorJla npou3BoAnTe.IlbHocrnrc 170 tlu, TorAa XD"o* : 4 X
x 230 + 3 X l7O :1430 r/u. Ecnu pa6orarcr Korrrbr cyuuapuofi
npou3BorureJlbHocrblo )Dsey.p36 : 3 x 230 + 2 x 170 : 1030 rlu,
ro AJrn nponsBoJrbHo nu6pauuux sHatIeHHfi OilPT x (8-10 gHa,renHfi

rrepe3 oAr.rHaKoBbIe HHrepeanu Ax) a6cuuccut HaAo yMHoxaro 
", s 

:

:  0,72.

S II-4. Ercououn reerctre xaparcrepr.crwrcu ryp6oarperaroB

PacxoAnbre xapaKTepucrnKu typ6uw, a cJreAoBareJrbHo H xapaKTepnc-
THKH OTHOCT4TeJIbHbIX npr4pOCTOB paCXOAa TeUJra, CyqeCTBeHHO OTflHqa-
roTc-ff or coorBeTcTByloqHx xapaKTepHcTHK KorJloarperaroB.

OcHonsoe orJIHqHe saKJlloqaercfl B ToM, tITo pacxoAHble xapaKTepuc-
THKri ryp6uH HMeroT H3JroMbr u He6onbrrrue BblrryKJrocrr.r, o6paqenHue
BBepx. 3ro ceoficreo oco6esso 3aMerHo y xapaKTepucruK ryp6r,rH c
npoTtrBoAaBJreHHertr. Kporrre Toro, 6onluoe BJIH'HHe Ha BHA pacxoAHofi xa-
paKrepucruKr{ oKasblBaeT cnoco6 pery.rrrapoBaHr{r typ6unu. Ha puc. II.14
rroKa3aH Br{A pacxoAnofi xapaKrep vcrnrr4 (a) u XOn @) ryp6uHbl c corrJro.
Bbrr\{ perynupoBaHHeM.

Kpuousna pacxoAnofi xapaKTepHcrHKH saBlrcr.rr or orHorxeHHr AaB-
JIeHHfl .pz Ha BbIxoAe ryp6Hnu K .[aBJIeHHrc Pr Ha ee BxoAe. OHa 6onee
3aMerna y ryp6uu c rrporr.IBoAaBJreHHeM. Ha pnc. lI.l4 KpHBbIe / coor-
BercrByror .6o.nrueuy, a KpHBbIe 2 - MeHbIIJeMy orHoIxeHHIo pz : pr
Bunyrnoctn pacxoAHhlx xap aKTep HcrHK coBpeMeHI{ bilx KoHAeHcaIr}IoHHbrx

LA

typ6nH HHtITo)rGo MaJIa, noeroMy npaKTHrrecKH BcerAa Mo)KHo 6es garuer-
Hblx norperuHocrefi rpeAcraBJrflrb pacxoAHyro xapaKrepHcrHKy H xoll
B BHAe fipflMbrx nnnwfi c Heo6xoAHMbrMH HgJIoMaMH.

0 2 5 5 0 7 5 1 %
6

II.l4. sxouoruuqecxue -"l;f;:g:il1ff ryp6an c corroBbrM pely-

Xapaxreptlcrnlffi KoHAeHcaI{HoHHbIX typ6oarpenaroB. THnH.rHnre xapaK-
Tep HCTHKH KoHAeHcaUHoHH ofi ryp6uHbl MolllHocrbro 100 MBr npe,4craBJrenbr
r{a puc. II.15. B "ra6n. 5 IrpHBeAeHbI eKoHoMHtrecxue xapaKTepucrr,rKH
HeKOTOpbTX coBpeMeHHbrx
ryp6oarpefaros.

3 asoAlr- H3roroB r{TeJr H
o6uquo Aaror aHafi urlrqecK He
Bbrpax(eHHfl pacxoAHblx xa-
paKrepHcrHK ryp6oarpera-
TOB B BUAC

D - D * . * * d r P *

+ Ld(P -  P i ,  anw Q:
: Q*.* * QP * Lq(P -

-Po). 0I-19)
3lecr D*.*H Q*., - pac-

xoAbr rrapa H Te[Jra Ha xo-
.nocrori xog, d, H Qt - or-
HOCHTeJrbHbre npHpocTbr pac-
xoAa [apa H Terrfla B
Anarra3oHe HarpysoK or 0 ao
Po, Adu A,q - yBeflHrreHHe
O|IPT npn Harpy3Ke Po, co-
orBercrByroureft orKpbrrHro
[eperpy3orrHbrx KJranaHoB, B
pe3yJrbTaTe KoToporo sKoHO-
MHTTHOCTb ryp6uHu cHHX(a-
eTcfl.

25 50 75 1%
a

0

g,
fran

llBnq

2,2

/,6

d,
n.c.n
rBw

J,5

3,J

2,5

2.t

2.0

t ,7

7 l

t,9

t.8
2,9

2,7

60 POP, HBM

0 20 40 00 Po, t48n 100

II.15. Pacxo4uue xapaxrepucruKlr (1, 2) u XOII
pacxoAa renra (3, 4 ryp6uHu'BK-100-6 6pymo

(1, 3) B Herro (2"4)-

npy P ) Po orHocHTenrnufi rrpupocr dz : 4 + Ad, HIra Qz :: 8r * Ag. npu.
He yqurbrBaercfl. Hs puc. II,15 rcHo, rrTo rlpH ue6o.ultunx ornocgTeJrbHblx
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SHaqeHHflx Q*.* uaxcr.tMyM K. n. ll. MOXeT COOTBeTCTBOBaTb He MSKCH:
M.aJIbHoft Harpv3Ke, a Po - TaK Ha3brBaeMofi arcouott^ttqncttoti Hazpgsge.-I 'ax, 

Arrn ryp6HHbr BK-100-6 npH Harpy3Kax 40, 60, 75 u 100 MBr 3Har{e-
HHff K. n. .[. 6pymo coorBercrBeHHo paBHbr 35,8; 38,5; 40,4 u 40,10/0.

flp" secxo.rrixHx (r) r,r3JroMax xapaKrepr.rcrHKH

Q: Qr . ; *qrP *  )^qr {P:Po) .' /  
i:2

flpu MaJrbrx Harpy3Kax ryp6uH AaBJreHHe B ToqKax or6opa napa Ha
pereHepaTuBHble noAorpeBaTeJrrr cHHlr(aercfl HacToJrbKo, rrTo Hx rrpuxo-
nHTcr orKJlloqarb. Csuxaercs reMneparypa nuTareJrbuofi BoAbr, r.r eue

ILl6- -v7o*nrxr*F ?aex€A {errJra: c-ara ^p kan
BhIpaOoTaHHvro 3reKTDosHeDrRrr (6nvrro): V'MEn4Bhlpa0oraHHyro 3rexrpoerreprnp (6pyrro); V't|En't
o - Herro no ryp6oarperaraM K-800-2406 - xerro no ro - Herro no ryp6oarperaraM K-800-240
JIM3 (1, S) n X4i3 (Zr:q c ]lrreroM (I;2)o zu F.i"'- (i,' i;;;#;il;';;pb""";:

cocoB; (o - ro xe, qro (/), 6pvrro. t0R

l,94

tie2

lso

1,88

44,5

440

45,5

46,0

i

({-r+0}

ddq rKdn
' lfSmq

6onee IIaAaer eKonoMnrrHocrb hpousno4crBa gneKTpogHeprr{H. flpu oqeHb
r\{aJIbIx Harpy3Kax MoxeT noBbrcHTbcfl TeMnepaTypa xBocroBofi qacTH
Typ6I{HbI, qro trpnBeAer K pacueHTpoBKe BaJroB H noflBJIeHHro Br.r6paqnu.
floarouy ryp6uHbr peAKo eKcnnyarupyror rpH Harpy3Kax HH>Ke
20-25o/o

B m6n. 5 upune,u,eHbl AaHHbre, oflpeAeJlflrorque gKoHoMr.rqecKne xapaK-
TepHcTr,IKH HeKOTOpbTX KOHIeHCaIHOHHbTX Typ6oarperaToB. VCTOsHHfi
pacxoA TenJra Ha xoJrocTofi xol Qx.* onpeAeJrfeTcfl TorrKofi nepeceqeHHfl
npoAoJlx(eHHoft B cropoHy MHHHMaJIbHbTx Harp)EoK pacxo,[Hofi xapaKTe-
pHcTr4KH C OCbrO OpAr{Har. orUOCnrenbHoe 3HaqeHHe Qx.x AaHO B rpo-
qeHTax oT pacxoAa Te[Jra rrpH HoMHHaJrbHoft uarppKe H HoMrrHaJrbHbrx
rapaMerpax napa.

VAenrHste pacxorbr refiJra Ha Bbrpa6oraHnyro aJreKTposneprup rro ryp.-
6oarperarau Morrlnocrbro 25-200 MBr (90 H 130 ar) rpuBe,ueHbr Ha
puc. II.16, a.Ha puc. II.16,6 noxagaHbr yAenbHbre pacxoAbrrerJra Haorny-
uIeHHyIo eHeprnlo ryp6oarperaroB Moutnocrbro 300 MBr (240 ar, 560o C).
a Ha puc. Tl.l7 noKa3aua saBHcrrMocrb pacxo,qa gJreKTpogHeprur.r Ha co6-
cltseHHbre Hylrqbr oT Harpy3Kr.r KoHAeHcaqHoHHbrx Typ6oafperaroB.

flpor orK.noHeHHH [apaMerpoB or HoMHHaJrbHbrx gHaqeHufi pe)r(HM
pa6orbl ryp6uHbr u yAeJrbHHe pacxoAbr renJra H3MeHflrorcfl. HeKoropbre

t n'r 
o 40 ao tzo 160 Plt'f&n
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Ir']7' PacxoA enexrpo3Heprzl{ Ha II.l8. flonpaaxa K yAeJrbHoMy pacxoAy renrraco6crBeHHbre HyTAbr KoHAeHcaru- HF orKnoHeHHe napaMerpoB napa or HoMriHaJrb-
orrHbrx ryp6oarperaroB. Hhrx Arrr rypboarpiraroB'K-200_190.

HHMafl r-p{ 3r9l1c-p_eAHHe sHaqeHHfl nepepacxoAa rapa Arrfl lrroKoB Morr1,-
Hocrblo 100-20-0 MBr, HaftAeM, qro yBeruqeHae pacxora renJra cocraBrdr
(0,23+ o,15) # -  0,95%.

Ta1nuqa 6. Ilonpanx[ K eKoHoMHrrecKnM xapar(TepncrHxaM KoHAeHcaqHoHHbrx ryp6nn

KOHAeHCaqUOHHbTX. 3rO O6rsCHseTCfl TeM, qTO paCXOAbr Te[JIa, yAeJIbHbIe
pacxoAbr H OIPT sBJrrrorca Qyuxur4flMr AByx HJIH Tpex He3aBHcHMbIX
nepeMeHHbrx - gfleKTpHrrecKoft Harpy3KH H pacxoAoB napa B oAHH HJrr4
ABa OT6Opa. KpOrtle roro, Ha HHX HaKJraAbrBarorcfl orpaHHqleHHfl no npo-
nycl{Hoft cnoco6Hocrr,r pa3rHqHbrx qacrefi ryp6HHbI. t

PacxoA napa B renJIoQHKaIrHoHHbIfi D:, 'A rpoH3BoAcrBeHHbIli D[
or6opu uoryr6urfr panutr HyJrHi. ?aeXoA flapa n xoHfleucatOp (i(KotrAeF-
carlHoHHufi x6ocr>) ue AoJrx(eH 6urr MeHb[re HeKoroporo MHHHMaJIbHofO
3HAIICHHfl, HCO6XOAHMOTO .U,JIR OXJIA)KACHHa JIONATOK I,I qI,IJIIIHAPA qACTH

HH3Koro AaBJreHHfl ([IHA).
MnnuuaJrbHoe 3HarreHne nupa6arblBaeMofi gnexTpuqecKofi MourHocrl{

P*ro onpe4eJrrercr MrrHHMaJrbHbrM rrpoultcroM napa B KoHAeEcarop
H MoulHocrbro, eupa6arbrBaeMofi sa crler napa orSopoB IIpH ero ilpoxbx(Ae-
HHH rrepes rracrb BbrcoKoro AaBJreHun (tlBtr) H rracTb cpeAgero AaBJreHHn
([ICA). Orcroaa rcHo, lrro P*, nBrrflercn QyHxquefi D3, i D;yr.

Maxcur,,raJrbubre suaqeHnfl aneKTpuqecKofi H TenJIoBHx HarpysoK onpe-
AeJrflrorcfl MorrlHocrbro reHeparopa.H flpo[ycKHofi cfloco6uocrlrc pa3rHr{-
HbIx tlacrefi ryp6nHbr. Taxuu o6pasou, aJleKrpurlecKar MolIlHocrl ryp6o-
arperara npH nonuofi reunoeofi HarpysKe orrpeAeJrflercs uponycxuoft
cnoco6uocTbro qBA, a B IIHcro KoH.4eHcaUHoHHoM pexuMe - nponycxuofr
cnoco6Hocmro [IHA.

MuuuuaJrbHbre areKTpurrecKne Harpy3KH ryp6rnn c AByMfl or6opauu,
lapa Moryr 6urr orpeAeJreHbr rro BbIpaxeHHflM BHAa:

Pun:Pmuuo+t"P5t '+?tDI"t  '  ( I I -21)

r4e P*ro - MHHHMaJIbHafl Harpy3Ka rpu HyJIeBbIx or6opax, D* H
Dt, - pacxoAbr napa B npor.r3BoAcrBeHHafir *trerrJl4r.IKaul{oHHuft or6opu,
a ?rr 14 ?t - coorBercrByrcque rIM xoa$$uul{eHTbt. B BHAe npuMepa
yxalr(eM, qro Ars ryp6un BnT-50 P*nno - 17,lMBr, ?t : 0,120 -: 0, 125,

a ?r : 0,205+ 0,210 MBr.q/r. Tax KaK rerJrocoAeplKanue rapa nepBoro
or6opa 6onrue, qeM BToporo, To ?t < ?t.

Aga.nornrruo Mox(no nafirr.r MaKcr{MaJrbHyro gnexTpHqecKylo Harpy3Ky
KAK

P'*.:'P""*"o + E"D*+ EtDI". (rI-22'
Pacxo4Hbre xapaKTepncrr{Ku r.r, coorBercrBeHHo, XOn Typ6HH c ot6o-

paMH napa o6uquo npeAcraBJrflror B Br{Ae ceueftcrna KpHBbIx (unu JIoMa-
Hux), coorBercrByrorrlux pa3rurrHbrM sHaqeHHflM pacxoAoB napa n or6opu.

PaccnaorplrM gKoHoMHqecKHe xapaKTepr{cruKn Typ6oarperara c oAHHM,
or6opov rapa, npeAcraBJrenrrbre Ha pr.rc. II.l9 B BrrAe yupouenHofi AHa'
rpaMMbr pexHMoB. Orpesor Oa npevcraBJrfler co6oft yc.nonHufi pacxoA
retrJra Ha xoJroctofi xoa. flpu pa6ore 6eg or6opa napa (n rou4eHcaunoH-
HoM pex<rnnre) pacxoAHafl xapaKTepr{cruKa Bblpa}Kaercn ,luluuefi a6e.
HgnoM xapaKTepHcrHKH B ToqKe 6 ssilsercs cneAcrBneM orKpbITHfl flepe
rpy3orrHbrx KJranaHoB.

flp n no,nuofi rcnnosofi Harpy3Ke pacxoAHafl xapaKrep ucrnna saHH'
Maer rroJro)r(eHne e1e. IIpn [poMexyrorrubrx sHaqeHnflx pacxoAa rlapa_
B or6op pacxoAHbre xapaKrepucTHKr{ pacrroJrararorcfl MexAy JIHHHTMH a6a

AaHHbIe o_llglpaBKax' BBoAHMbIx rpH nocTpoeHHH pacxoAHbrx xapaKTe.pHcrHK H XOfl, [pxBeAeHH s ra6n. 6 s npolreHrax, a a"rrr ryp6o"rp'u.utou
MorrtHocrbro 200 lVtBr -raK)r{e Ha pHc. II.lg. 

Jr

^._B HeKoropbrx cJryqaflx peKoMeHAyercs c qeJrbro yMeHbrxeHufl H3Hoca
ooopyAoBaHr,rfl cHHX(arb reMneparypy reperpeBa c 565 Ao b40" C. flpr_

/

,r/

/

/

lnn Dt o/

On<aonense napaMerpoB

/25 an
-q/ifu

K-100-90
K-150-130
K-20G.t30

+0,04 + 0,09
40,20+ 0,36
+0,15 +- 0,16
+ 0,15 + 0,37
+0,78 + 0,95 2

565 [60 0C
I

K-300-240

-o'arh
/J0

+ 0,03
+0,30
+0,25
+0,42
4 0,90 z

IgY "Vp$n" 
o6oguaqaprcs: K - Kou.q_egcaqnoggaq, T -c ren.no6uKaugoH-

oroopoM, I I - C npor.rsBoAcrBeHubrM Or6Oporu; nepBoe rr6cJro - Moulgocrb B
_BTOpOe - AaB.rreHHe -cBexefo napa B aT.
flonpanrn K gneKTpr.rqecrofi ruoqhocru B flporreHrax or pron.

- 
flp" cPerHeu yAeJIbHoM pacxoAe rorJruBa 350 r/xBr . rr H npl roAo-

BoM qHcJIe HcnoJlbsoBanufl ycraHoBnenHofi MoulHocru 6000 .r/roA AoroJr-
HHTeJIbHbIe 3arparbl Ha ro[JrHBo 4.nr 6nora Morrlnocrbro 200 MBr cocraBflT
npu ueHe 15 py6.h:,

350 - 10-3 . 200 . 6000 . 15 . 0,g5 . l0-2 : 66,5 r'c. py6. lror.
Xapamepficrl{Ka typ6nH c or6opaun napa. 3noHounqecKue xapar(re-

pHcTHKH reunoQnKaquonnux ryp6oarperaroB 3HaqurerbHo cJrox(Hee, qeM

I

HETM

MBr,
2
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H eAe. Otpesox grr coorBercrByer orpaHuqeHHro rlo sJreKrpuvecxofi Ha-
rpy_3Ke ryp6oarperara, a 83 H esc - no nponycxuofi cnoco6Hocru tIHn,
u IIBA coorBercrBeHno. Jlurtun az ynasbrBaer reoperr{qecKyro Mr{HHMarb-
HyIO eneKrpuq_gcKylo__irarpyaxy, onpeAeJrseMyro rpoxoxleHHeM rrapa
n or6op qepes rfBA. H_tr_orAa MHHIlMaJIbHas Harpy3Ka, c yqeroM ueo6xo-
A-HMocrH oxnaxAegHff [IHA, rloBbluaeTcfl H onpeAenflerCs .nnsuefi uK.
H a y.ra€T+ e1+rc ao3p€er€r+H+JleKTptqeexofi fl ar?y3rsr B€3MoxHo Jrfl rrrb
3a cqeT cHHx(eHHs pacxoAa e or6oP, I na yqacrKe 6s - ga crreT ero yBe-

e ) K-'l

Pno

II.l9. PacxoAHas xapaKrepucruKa u XOn
pacxoAa reflJra ryp6oarperara c oAHlrM o16o-

poM napa.

JIHqCHHg.

XOn cocroHr u3 AByx yqa-
crKoB: 'an (unu rtHt) H nmp (u.rru
mp), coorBercrByrorrlnx HaKJro-
wel r , r  nqnynnwnf r  Yqnor r ronunrw-v r r  . r s r  s r l  r  v l /  r r v  r  r .

KH Ha yqacrKax a6 (e0) u 6e
@e). 3saqenue eJrexTpflq€eKoft
Harpy3K^ Po, npu Koropoft Hs-
ldeHflerca OIIPT, saBHcHr or
rennosofr HarpyBKH Dor. Orpa-
HHITCHI,Ifl TIO sNCKTPUqCCXOfi
MOUIHOCTH MO)I(HO npeACTaBHTb
Beprur(aJmnofi nunuefi pg.

nptl D* : 100% Bcrynaer
B CHJIy OrpaHHrIeHHe eilC, t4 Ot-
paHHrluBarculas npfMafl pu cMe-
rqaercs B noJroxeHHe xQ. Ana-
Jrorr{qHoe cMer[enue 6yaer
HMerb Mecro npu leftcrBr{H of-
paHHrIeHHfl no nponycxnofi
cnoco6uocrn tI HA{orpesox ea).
Ec.nu no ycJIoBHrM paBeHcTBa

0, rffn

OilPT (wnu B nopflAKe BospacraHufl OIIPD HarpysKa typ6oarperara
npra OIIPT tlp Aocrr.rrHer npeAenbHo Aorycrnuofi BeJrr{tIr{Hu Ou,, ro AaJIb-
uefiuee rpeBbrrrenue ee 6yaer' npe,[orBparqeuo Bospacranr,reM OIIPT no
Jtlanntr pU xo BeJruquHbr, saBe,u,oMo rrpeBocxoAsuefi OilPT Bcex Apyrux
ryp6oarperaroB.

Braa xapaKrepucTrnK o[peAenflercr cnoco6ou perynnpoBaHr{fl ryp6uH.
B nexoropblx cfiyqasx BMecro qerKo BbrpaxeHHoro HgJroMa na6.nnAaercfl
[JIaBHoe yBerHqeHl,re HaKJroHa pacxo4uoft xapaKTepHcrHKrr, Koropoe
coorBercrBylolqrIM o6pasona orpaxaercff H Ha XOn.

Ha pfic. II.20 [oKasaHa Ar{arpaMMa pex{HMoB ryp6oarperara Molrt-
Hocrbro 60 MBtcIByMn or6opaun uapa-(runa IIT-60-130). flo oclr a6cqncc
orJrox(ena gfleKTpurrecxas HarpygKa P, a no ocn opAHHar - no.nuuft
pacxoA rapa Ha ryp6r.rry D. Jltntus ade - pacxoAHafl. xapaKrepucruKa
B KOHAeHCaqHOHHOM pe)Iil{Me, UC|C - Mr.rHHMaJIrsUfi paCXOA Irapa D.,
BblxoAflrqero us IICA, JIce - orpanHrreuue rro pacxoAy napa B nepnuft
or6op, 1ne -orpaHLIqeHHe no nponycKnoft cnoco6socm qBA, Bt(z -orpa-
HHtIeHr.re rro MaKcHMaJIbHoMy KoJruqecrBy napa ug r{Cn; HHorAa BBoArr
TaK)Ke orpaHuqeHr.re no MaKcr.IMaJrbHofi a.nexrpuqecxofi Molrluocrr - K/t.
3aurrpr.rxoBaHHafl nJroII{aAb 6ee0 - 3oHa noBbrrrreHHoro AaBJIeHrdfl B
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KaMepe npoH3BoAcrBeHHoro or6opa. Bepxnnfi qacrb,[,HarpaMMbl coorBer-
crByer pa6ore ryp6unu roJrbKo c rrpoH3BoAcrBeHHuu or6opoM.

B unxseft .Iacru AHarpaMMbI AaHbt JTHHHH MaKcHMaJIbHo Bo3MoxHbrx
rIpoH3BoAcrBeHHbIx or6opon D|t, u Koopgr.rHarax eneKTpnrrecKafl Harpy3-
Ka P - rcnnoQuraquoHHufi or6op D|" (nuHufl Jt4Hn v rapaJrneJrbHbre
aft! O+pesox np - oepagt4qerrr{€ rr€ Maxer.rMaJrbH€My renao@r.n+au+rouHoMy
or6opy. -'

flpoexqur orpe3l{a cH Ha ocb_a6cqncc onpeAeJrfler cHHx(eHHe aneKrpu-
qecxofi Harpy3I{H 3a crler renno$raKaqnoHHoro or6opa. Hanpunaep, ecJru

9'

0

!

1I.21. Xaparrepucrl{Kl{ orHocl{Te.Ilblrbrx rrpupocroB pacxo.qa reflna Ha nap
rennoQaratluougoro tr npon3BoAcrseunoio or6opoe.

flMeercr roJIbKo npoH3BoAcreeHHblfi ot6op npr{ oJreKrpuqecKoft narpysxe
P;, To rpu ror\{ xe pacxoAe renra a tennoe"*url"o"no* or6ope oHa
cnr.r3HTcff Ao PL,

t{ro6n uafiru pacxoA rerJra rpr.r Harpy3Ke Pr :-B_9 MBr u rrpn o16o-
pax Dl': 98 'r/rt-u D!, :57 tlrr, nu.qo-o"oo*rio p;, npoBecrg JrHHuto
,mu u H3 ToqKH f nponecru Jrr{Hr{n Qg,3areM rrpoBecrn BepTHKaJrb aqx

)AcTBeHHoruy or6opy, H ropra3ouTaJrb
' : 218 r/q. Ecnu 6ar eropoft or6op
t rapa 6u"n 6u paBerr 188 r/,r (tuuun
rHHoM or6ope D : 174 r/q (nHnun
,HOHHOM peX(HMe, COOTBeTCrnyrouufi
(.uuHua Qpn).
sMoxHocrb rocrpor,rrb XOn. nns

paMI{ napa OIIPT AoJrxHbr orpeAeJrflrbcfl
KaK qacTHble rIpoHBBoAHbIe pacxoAa TenJra (napa) ro ofleKTpHrrecxofi
flarpysr(e (q") *H ro pacxoAy rrapa B rpoH3Boa"t"o" wfrr (qn) u teu.rroSn-
KauHoHHufi (q') or6opu.

Aee [ocJIeAHHe BeflHtIHHbI o_npeAeJrflrcTcfl e lxar/T napa vilr4 B orHo-
cuTe.rlbHbrx eAHHHuax. XOil qt nre*or rarofi x(e BHA, KaK w XOII ge
rJIfl Typ6un c oAHHM or6oporvr [apa, rorAa xax XOII qo -Kpr.rBoJruHeftsu
(puc' II.2l), VvestuteHHe gt np" BospacraHlrr{ renaoeoft HarpysKrt

Qo

52

flBJIseTcf CJIeACTBHeM CHHX(eHHTI TenJrOCqAepX€Hr.rs napa B KaMepe rlpo-
HsBorcrBeHHoro or6opa no Mepe pocra Harpy3KH, B p$yJrbrare qefo yBe-
{HrluBaercfl TenJrorreperraA, HcfloJrb3yeuufi B qBA.

Ha puc. Il.2l,a noKa3aHa XOII qr, uMeroqas ABe cryrreubKH, To.mfl
H3JIoMa, coorBercrByroque sKoHoMu.recxofi Harpy3Ke D:*, cMelllarorcfl
B iaBHer{Moer'}r €T sJrexTpnqeefiofi :rarpysxrn. Pue. JJ2Ig RofieHter BHA

XOn qt. OnRt gl onpeaeJrnercn npuparqeHneM pacxoAa reh.na A Qr,
coorBercrByroqero eJreKTpu,{ecxofi HarpysKe P, u pacxoAaM napa e or6op

d ^ d, ,. u. qT : =S-:; OIIPT q; orpeAerqercn npr{paqeHaeM
D; _  Di '

pacxo4a renJra AQr, coorBercrBvrorTT,HM Harpv3Ke Pz (npu HyJreBoM
npoHsBo.(crBeHuoM ot6ope).

Toqxa HsJroMa xapaxTep H:THKH npu Dn:coflSt cMerrlaercfl B cropoHy
yMeHbllrenus DT c yBeflHrIeHHeM Harpy3KH, qro BHAHo r{s corrocraBfleHHfl
Ps v Pn= VaenuqeHue rrpor{3BoAerBegHoro or6opa eMelq,aer rotlK}/ Id3JIoMa
xapaKrep vcrHKH B cropoHy yBeflHqeHlrfl Dr .

Cnnxeuue OIIPT cln npu yBeflHrreHHH pacxoAa B npou3BoActneusufi
or6op (puc. lI.2l,6l nuauo H3 conocraBJreur{fl rrpHpaqeuufi pacxoAa renJla
AQ, Lr AQn, coorBercTByrorrlux oAHHaKoBbIM yBeruqeHHflM pacxoAa
Dl - Dt : DY -D!I. BeprzKarrbHbre TTHHHH (yuacrxu xapaKrepucrux),
TaK xe :rar rr na XOfI qt, cooreercrByror pagaurrHbrM 3HaqeHHflM gJIeK-

TpurrecKoli narpy3Klr. Bospacraune qn sa ro.Ixofi H3JIoMa XOn BHAHo
r43 corocraBJreHur AQu H AQr,

SronouuqecKne noKa3areJru nporr3BoAcrBa sJreKTpoeHeprnr4 no renJlo-
SuraquoHHoMy u KoHAeHcarIHoHHoMy rlHKJraM. Arq [paKTHrIecKI,tx pac-
qeroB gKouoMurrecKr{x noxagare.nefi pa6oru ryp6oarperaroB c ot6oparrau
ilapa yAo6no paccMarp ularb anpa6arunaertryb ryi6oarperaroM sJIeK-
Tpr.rqecKyro MorrlHocTb KaK cyMMy AByx cocTaBJrflrouluX, npolr3BoAHMbIX
rroroKaMu napa, HarrpaBJrflroulr{Mucr B or6op u .B KoHAeucarop. flepnaa
cdcrasnqrculafl noJrfrr.rJra Ha3BaHHe rraoulriocril, nupa6arntsaellofi Ha
menrto*ortr. nompedneHuu - Prn (unu no mcnttoQuKaquoHtdortA qucnq
Pro), BTopafl - MorrlHocrr{, nupa6arrreaeh{ofi no rcou)eutaqL[oHHoJvtA
t4uKlty Pru.

ConocraBJreur{e noKa3are.nefi o6eux cocraBJlrrorrlux HarJrffArro AeMoH'
crpupyer gKoHoMuqecKoe rrpegMyulecrBo rennoSuKaqnoHnoro uHKJIa.
flpuee4euHbre Hr{xe pHcyHKH r{nJrrocrpHpyror ocnoBHbre noKa3areJlu
ryp6oarperaroB c or6opaMr.r flapa npu pa6ore flo rcu.noSnKaquoHHoMy
H KOHAeHCaqpTOHHOMy rlHKJraM.

Ha pnc. II.22 noKasaHa saBrrcuMocrb yAerbHoro pacxoAa TerIJIa rpu
eupa6orxe eHeprHH rro rcnn@uKaquonHoMy rllrKJry or HarpysKu \Jrfl
pacnpocrpaHeHHbrx Ha ropoAcKux H npoMbrrrJreHHbrx TAI{ ryp6nu MoIq-
Hocrbto 25 u 50 MBr. Ha puc. II.23 rpeAcraBJreHbr 3aBucuMocrr4 MoIII-
Hocru, nupa6arHeaeMofi rro rennoQuKaquoHHoMy ur4KJry, or HarpysKu
rIpoH3BoAcrBeHHoro H TerrJroSnxauuoHHoro or6opoe. 3Aecn xe noKasaua
saBucaMocrb yAenruoft nupa6orxu aHeprHH no ren.noQuKaulroHuoMy
IIHKJIy Or Qor. t!)rn npeAcraBJrfleT CO6ofi BeJrr{rrrrHy, o6paTHyrc yAeilb-
Hor\ly pacxoAy renra. I{s o6oux pHcyHKoB BHAHo, rrTo rrorepu renJla npn
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npoH3BoAcTBe gHeprHH no ren.noQuKaquoHHoMy UHKfly oqeHb MaJrbr, a rpll
eupa6orKe sHeprHH no KoHAeHcauHoHHoMy uur.rry (-p"". 1I.24) yaeronue
pacxoAbl TenJIa 6.nHsrLI K yAenbHbIM pacxoAaM KoHAeHcaquouulix ryp6o-

iF frr'Til:" fl:r';'J;lXL
\ ssol \\ l \rl l_ ! I I | | raKxe, HacKoJrbKo sKo-
*."" HoMHrIHee nupa6orxa

sJIeKrpOsHeprHH UpHsJ' 
i--i pa6od na ien.no4"ri"-

ttuosHufi or6op (no
cpaBHeunro c pa6orofi
t I  q  l Tn r . \ t t oE rnnn -oauu r t t ?

r ^yv ragsvAv  I  pu l l  l r  u r r r

ot6op).*offi zo 25 Jo Js 40 45 ,ro or rf,, o'6op). -
ll.z2- v4e.n*rufi pacxoA renJra Ha rpo'sBoAcrBo sre*- -^ 

t*T_1T::1"_3:1Y:
rposrepruu_ _uo re_n_loQuxarl*oHHoMy urrcry An, 

"ypil- 
tto TnflOQUKaIIHOHHO-

arperaroB 25 u 50 MBr (6pyrro - cr.rorxHhre r Herro - My IIHKJIy lyIoIIlHOcTb
nyxxrzpuue). Mo)KHo onpeAeJIHTb trO

Qoprrryne:
Prn : # [Ia,(r; - io,) * Dpu,(to,- fi'"fl] k. MBr. (II-2a)P q ' t J  1 0 0  r  . ' '

3Aecl Do, - pacxoA napa B or6op, t/uac,in nio, -gHTaJrbnHs cBe-
flrt'l'lBn

40

JO

20

wrn,

rylaL
fran

Enn
JUU

400

300

200t0

u20 40 m;,9
II.23. flonnas reunoQnraqr{onuaff Morq,Hocrb (1,2) H yAerbHaa nupa6orKa sHepruH (5,4)
upu pa6ote uo.rcnnbnoruy rpaSI{Ky HarpysKrr c ren.no$uxaquorisor*t (1, J) rinpooiubi
crneunul,r (2, 4) ot6oporu ryp6ngn BnT-50-3. l. Prn - [0,622e; + 0,025 (A] -
- 53,2) - 0,106 (aJ" - 62,9) - 6,01 MBr; 2. prn.- [0,296e* + 0,068 (all -

- 64,0) - 3,lJ MBr.

11.24. V.qe.tsuue pacxoAu TenJIa Hlnp-o4qBgAcrBo MorqHocru opyrro no Kon.4elrca-
qI{oHHoMy uaruty upu pa6ore rVp6gnu B|IT-50-3: T - c reuaoQnidqsonshru, fI - c
upousBoAcrBeuxbrM or6oporlr, n + T- c AByMx m6opauu

Dpymo Herro
QXtI - 6,4 + l,g8PKu 6,74 + 2,02Pl4*
QruI - 13,7 + l,SIPKU 14,07 + l,SbpftU
Qxtr - 9,4 + l,86Pr<u 9,80 + l,gPfu

7J

/
/

/ '/

/

/
z /

4

t

x(ero napa u ,rapa "cooTBercrBytoq,ero or6opa, 6pu.' v Dp". - cpeAHe-

B3BerueHHafl gHTaJtbnHfl 14 pacxoA napa pereHepaTHBHbIX Ot6opon'

Als npoLr3BoAcrBeHHbIx or6opoa lio";" naxoAnrcf B lpeAeJI ax 735-

745 xxanlg, aAJIfl renJloQuxauuouHblx - B rpeAeJlax 7l6J2l xxal/xr'

Moulnomb,'Bblpa6armeaeMas no KOHAeHca[LIoHHoMy tluKJIY' olrpe-

.U,eJrffercs KaK pa3'ocrb Mex(Ay nonuofi MoulHocr*o ryp6darperaTa u Ptn'
^--ffi;- 

o6o"io"n"" pacqeroB nupa6arneaer*{ofi MorqHocr}r H cooTBer-

cTByroiltux pacxoAoB Te[JIa l.ns ronKpeTHblx THnoB rcn'noQuKaIIlIoHHbIx

"yp"O"n'nocipoaHbr 
Ar.rarpaMMbl I,I BbIBeAeHbI aHaJIHTI'IqecKHe SaBHcHMocrH'

f{pnnaeueuue tu""rl tpiq"u".*"* *r a*ailHruqecKlrx saBl{cgMocrefi no-

KilKeru Ha rrpr.rMepe pacqera pacxoAa renJla +ry. typ6unu rHna BT-25

c gAHHM pnrrrfdr,at1ooognui"i'ot6opo^r{ Ilapa [21 ]- ITapauerpu cBe)Kero

""pi'-gg 
*, SOO'C, AasreH'e ot3opa P^u, : 1,2 7T, AaBJIeHI{e B KoH-

ilfr;#d 6,dS ur.'fior,"u" "uipvr'*a'F':25 
MBt, Harpysxa ot6opa

Ql' : 37,9 fran/q'' 
HafiAeHHafl 11o ALIarpaMMe pex]IMoB saBIIcHMocTb aupa6atusaeN'Ioft

Ha renJroBoM no"p.on""io" MorrrHocrr.r or HarpysKu o6oph npu pa6ore

no fiurunaoilU ,pifur*g HazpAsKu (t. e. npu MI{HI'IMaJIbHoM paexoAe napa

B KouAeHcaropi Aaer-Bo3Mox<Hocrb uafitu Prn

Prrr - 0,426QL + 0,021 (Ql' -27,4) - 1,66 : l4'7 MBr'

flpu pa6ore no eneKfttpu.tacKni4g epaquKu flazpAsKl'^lirt' nPt Bblpa-

6ome 6onrureft MoIqHocrH, qeM Pin,'pa'"xoi uapa qePP IIBA y-1"iT-:i;

BaeTcfl, B pe3yJrbTaTe qero IIoBbIIIIaeTcfl nuytpennnft oTIIOCHTeJIbHbII{

K. n. A. OTAeJIbHbIX OTCeKOB typ6un6- U noBbIIUaeTCR gHTaJIbIIHfl nHTa-

relsnofi BoAbI. ?ro yo""t"u"*'"' rcoeQQut4ue,ftm, npupo1ma npttnort Jvrct4'

Hocmu k": Ie rPrn). Ans .u,asnoft ryp6unu k" - 0'914 + 0'0734 
*'

q ro .u ,aer  k " :0 ,914 +  0 ,0734 '# i :  1 ,039 '

TorAa Qartnuecrn pa3BHBae"""' rennoQuKaqgoHHafl MoI[HocTb (au-

pa6atrmae*as Ha renJIoBoM notpe6'nenun)

PSrr: L4,7 '1,039 = 15,28 MBt'

Alg renlOSuKa[HoHHbIx arpelaroB pacxoA eJIeKrposHeprEII 
"u 9-o-6:

cTBeHHbIe 
"yr*.nr1 

npu pa6ore 
- 
no ren.rroQuKalll{onHoMy III4KJIy Moxuo

npr.tgl{Marb pt;;o*'g, 46/o; rotAa MolrlHocrb lrer"ro' uupa6atblBaeMafl IIo

ten.n@uKa[uonHoMy IIHKJIY'

Ptn:  PFn( l  -9 ih) :  15,28'0,996 :15,22 MBt '

PassgsaeMafl KoHAeHCa[HoHHafl MoIIIHoCTb OIIpeAeJIfleTcs KaK pa3-

Hocrb nonnoft HarPYsKu u Pfin:

PRu - P - PFn - 25- 15,28 :9,72 IVIBI'

PacxoA eJreKrpoeHeprHr{ sa co6crseHHUe Hyx(AbI npn pa6oTe no KoH'

AeHcauuoHHoMy u.ux.try onpeAeJlfleTcfl nO SaBHCHMOCTflM' IIOCTpOeHHbIM

Ha ocgoBaH:gIH 9Kc[JIyaraqHoHHbIx AaHHux. flpu H3MeIIeHJ'I]I Harpy3Kll or

40 ao 100% n""'"vpti;bT ;enr ;outHoctsto 25 u 50 MBr 3ra BerIHqHHa

o o



rex(Hr B npeleJrax l,Z-2,Syo. flpnunrr,taa gi<'u : 2,4%, HafinenaMoulHocTl ryp6oarperara Herro_ npu pa6ore no KoHAeHcar{HoHnoMy uuKny
Pil.rr : Pxu (l - Sfid : g,72. 0,976 : 9,4g MBr.

v,{,enruue pacxoAbl Te[JIa HerTo Ha [po'3BorcTBo gHeprHH Ha Te[Jro-
BoM norpe6'neuHu lln u IIo KoHAeHcaIrHoHHoMy uaKny fftq onpe{eJrfltorcflno KpHBbrM, nocrpoeHHbrM IIo AHafpaMMaM pexanaoi. 'Ano paccMarpH.
BaeMofo rrpaMepa e)n : 912 Mxaa/MBr . ,r.

Torta pacxoA rerJra Ha pfp 6ya",

.Qrn : Pinr)n . l0r : 15,22 . gl2. I0-3: l3,gg lwan/u.
3aeucuMocrb pacxoAa renJra Ha BbrDa6otr<_y 3.4eKTpo-aHeprrrrr no xoii_

.4eHca[HoHHoMy IIHKJIy_or H.arpysl(H Moxer 6lrru nrrpaxeH a alarrr4ruqe-cKH. nnn ryp6aHu BT-25-4

Qr<u :4,3 +2,409Pftu: 4,8 + 2,409. g,4g - 27,14 lxanl,t .
llo'usufi pacxor Te[JIa Ha IIpoH3BorcTBo aneKTpr.rqecxofi MourHocrz

Q: Qrn *  Q6u:  18,88 *  2Tr l4 :41,02 fxa. r r l . r .
Ilo,q,o6Hue pacqerbl AJIfl pasnuqubrx coqeraur{fi e"nexrpg.recxofi H Terr-aoeofi Harpysr(H Aalor Bo3Mox'ocrb rocrpor{ru .u"er?.iub-Iu.*o.(Hbrx xa-p a KTep Hc rHK u X O[H.1n p.ol.I3B oAcTBo efleKrpnrrecrofi 

" "enro"oft 
suepru u.Typ6n'u rr'rra T-r00:rJ0 Horvrn"unorori MorrrHocrbn ldo rvib;;il;:HasHaqeHHbre^Arq _pa6orsr_c TerrJroeuxauuoHHbrMu or6opauu [apa npuAaBJreHHsx 0,6-2,5 aT u0,5-2,0 ul^g paccrrHTaHHbre Ha cBex(uft nap AaB-JreHHs 130 ar rrpH reMrreparype 5_6q" c, Moryr pa6oraru B pasruqHbrxpexHMax roAorpeBa cereBofi noj1T.- flpu eroM eJreKrpr4ygcKas Harpy3KaLl3Meusercs B rpeAeJrax or 40 Ao I l0 MBr, a renJroBas or 60 ao IOO fria,,rrl,r.flp" rpexcryreHrraroM rroAorpeBe cereBofi ;;A"-;; ;Jp" 6orxa erreK-Tpo3HeprHI{ ocyqecTBJrfleTcs no re[JroeuxauraoHHoMy rIHKny, H pacxoATen.rra Ha eupa6orxy g/reKTpoaHeprnrr oupeAeJrflercfl rro Bbrpalr(eHuro

Qp : 1,8-+ ,ifl:.fxan/v, r. e. orlpr paBeH 0,g7 rxan/MBr.. e,rrro npu P - 100 MBr coorBercrByer K. n.'a. 
"urure 

0,g0. nO; IuOoriB XOUAeUCaUHOHHOM pe)IfiMe c orKfiroqeHHbrM perynfropoM .[aBJreHrrg
!t : l5,T + t 96bP + o,2bg (p - gs) tran/q.
rlp" eroM .gnpr^pgprbr:-np,{-f < 08 MB;rl,gs fxa.rrlMBr . H,npu P > 98 MBr -2-,226 rxai/lvtg, l-n.-np; p:-ib0 r,tg; yA.ninrtpacxoA renJra 6 :2,lB fxan/MBr . q H K. n. I. q _ 0,40.
Altarpaunabr pexil.rMoe ren"n@"*uq";""uo ryp6rau MorqHocrlro 100 n250 ivlBr crporrcfl..c yq-eToM BJIHflHHfl, AaBJreHr.r fl napa oroopa HJrH TeMrre-parypbl-nor"rlpgl""_1_6_9lr.pax cereeoft no4u Ha pacxoA napa.-a pHc- rl-zb, a [pHBeAeHa yflpoqe_H_rrafl AHarpaMrtna pexsnaon ryp6r.r-gu T-100/120-te0lar pi..u,ir""6fi ,u iao;;: ffi;;'C;;##reft Asa rer-.noQnxau'oHHbrx od6pa. B xaqectBe oAHoro Hs napaMerpoB, xapaKTep'-SyIOqux pex(HM pa6oru, nu6paua TeivlnepaTypa, B_O,[br rr 3a BTOpbrM(noc'neloBareJlbHo BKrIOrIeHHhrr\[ no cereBofi^soAe) oon,rrepou. Maxcuuans-Hoe AaBJreHHe napa n or6ope_Ha_nepeufi 6ofi"rrep.pr"r*o'_-i u, H MHHH-MaJrbHoe AaB.rreHHe Ha aropofi 60fi"rrep pzuat : 0,6 ii flBJrflrorcfl orpa-HHqHBaroulHMH rrapaMeTpaMr4,
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B JreBoM KBaApaHTe ,qnarparuMbr llanbr 3aBHcHMocrH pacxoAa cBe)Kero
napa D or pacxoAa reflJra n or6op Qt ln" pasnuqHbrx 3Harreuufi r, npn

. pa6ote no rerIJIoBoMy rp_1QEKy, r. €. rpu nonHocrbro saKpbrrbrx perynn-
PYtolttnx 4uaQparrraax IIHA (.rrnHuu a). 34ecr, KaK u B rpaBoM KBaA:
PaHTe, noKa3aHbl JrlrHHH TO.TIbKO Anfl AByX guaqeHufi Tt. Jlnld,us 6 '
orpaHHqeHr{e IIo MHHHMa.rrbHOMy AaBneHHro.

B npanoM KBaApqHre npr{BeAeubr saBHcHMocrH Me}r(Ay pacxoAoM cBe- .
)Kero rtapa u nsrpa6arHsaeMoft eneKrpuqecxoft rnrorqnobriro (nuHnH el
AJII pas.[HTIHbIX T1. , -

Jlnttuu e onpeAenflor goHbl ecTecTBeuHoro noBbrrueHgs AaBJreHHr. B :rai
Mepe or6opa Ha Bropofi 6ofi.rrep rp.u pa3flHrrubrx snaqel4rx rr. Jluuun 0
cooTBeTcTByeT KoIIAeIICaUHOHEOMy peX(HMy, Jrwttus e onpeAeJrser orpsHH.r
qgHHe no MaKCHMaJI6HOMV- A iIu.IJ.I./.9. lHC - rln lrrrlrrrtrq nLrr^r^r {rrrqfrarJrrrfr

AaBrreHr.rn or6opa. g etoM ftL *"oparrr. ru"..Lr;;;;;;;;;;;i;;.p;;*.d
AsrrlHecs npffMbre (xns npHMepa [oKa3?Ha oAHa H3 HtrX - IrHH-Hfr. 3),
seo6xoAHMble Anff llepexoAa or rerrJroBoro rpaQuxa r ereKTpurrecKoMy.

flopn4ox reJIb3oBaHVfl, Auarpanan,to! paccrtroipr.rM Ha npuuipax t3l.- i
u Qt : 130 fxa.u/u, 

'P 
100 MBt

M BepTLIKanb Ao JILIHHTI TL : 100" C.
Ao JIHHHH T1 :100" C (ne noKa3aII-
BoAr.rM Jtr4HHro, napanneJrbHyro 6nn-
runuu s) Ao uepeceqeHnr c nepru-
terrrer pacxoA napa 423 rlq (nunufi

6). Ecnu saAaHo Qr :80 fxan/u, P - l0l MBr H rr: 90o C, ro
AHAJIOTHTIHO UPEAbIAYIqCMY HAXOAIIM TOIIKH AZi 6Z H BZ. JIU;HUN H3 TOqKH
Br, napaJrrreJrbnas 6.rruxaftruefi BcfloMorarennHdfi npinrraofi, repeceKaer
B ToqKe fz JIHHI{IO' onpeAeJIfIOIqyIO sOHy eCTecTBeHHoro noBbIIIIeHHs
AaBJIeHHs IIpH T1 :.90" C. Bcnonrorare.IlbHble rrpflMbre e grofi 3oHe asro-
MarEqecKH BHocsr norrpaBKy Ha rroBbrrrreHue AaBJreHHs. flepexo4a Ha
gTy BcnoMorareJItHJIo llprMyro, npoBoAr{M Jrr{HHK) f ,E, Ao repeceqeggr
9 B_eprI{KaJIbIo IrEz u HaxoAHM pacxor rapa 398 r/q (nnaun ErXr).
.flefimo ureJrbHafl rcnruep arypa rtp H-pa6ore B goHe noB HrueHrroro AaBJreH Hfl
onpeAeJrfleTcs rro saBoAcKr{M KpHBbrM (puc. II.25, 6), rAe y Kpr{Bbrx rroKa-
SarIb'I pacqerHble, a no ocu a6cqucc oTJIoxeHu Aeficrnurennnlre gudceuns
TeMrrepaTYPb[ Tr. ''

ry ipaQnKy pacxoA rerrrra e cr6op
,6arHsaeyyro sJrexTpr{qecKyro Morq-
rHr.ru A"Er,6rf, fr fril", HaxoAHM
pacxoA cBex(ero napa 288 rlq.
paKrep[crnKaM ryp6oarperaroB c
HeHLre napaMeTpoB cBex(ero llapa
:HTeJrbHofi seruqr.rHbr Ao[oJIHHTeJrb-

HOFO'paCXoAa reflJra Ha npoH3BOACTBO eHeprr{H no KoHAeHcaqHoHHoMy
UHI(JIy:

(II-241

59

xxa.n/rr.
' flepnan apo6n B npanoft qacru ypaBHeHl{fl
pacxoAa flapa rrp:g- sax(aHHol{ KoHAeHcauuoHnofi

YIIHTbIBAET IA3MEII'HI{C SATPAT TENJIA B KOT'IIE'

A.ns npurt,tepd npI{BeAeM cpe4lrue sHarIeHHfl

fIT-130-60. flpu cHI{)KeHHn AaBJIeHHfl cBe}Kero
-10

$
\--lr

-t0

-45

onpeAeJlser H3MeHeHHe
MOIIIHOCTH' 3 BTOpafl -

nonpaBoK AJIfl TYP6HHbI
uapa Ha I at PacxoA

* - 4
s^.

S ' - r
s

-2

0

v
7

.1

-l
4

r'
15 6."c

II.26. flonpanxu K yrenrHoft reu.noQrxaunonuoft
MOrrlHocTI{ Ha oTKJIOHeHIIe TeM[eparypbl cBex(elo llapa

(anr ryp6un BflT-50-3). 0,04 q06 Qn7p,,on

ll.27. flonpanxu Ha RsMeHeHrre AaBJreHHn napa B KoH,qeHcatope (a;ra ryp6qH BnT-50-3)'

ero yBeJIHqHBaeTcfl Ha 0,076Vo, npfi cirgxeHHn reMflepaTypbr cBex(ero

napa Ha 10" C - sa 0,222%; npu H3MeHeHHr{ AaBJIeHLTfl B KoHAeHcarope

Ha- T 0,01 ar rronpaBKa K nupa6arHeaeN{ofi MolqHocrlr cocrsBJlfl€T

t 435 xBr (0,73 9/o or P"o*).
Ha pnc. II.26 Aanbr norpaBKrr, yqr{TbrBaroulue orKJIoHeHHe reMnepa-

Typbl .cBex(elo uapa npu pa6oTe no Tettno@uKaIIuoHIIoMy III{Kny'' * 
npn r{3MeHeHr.rll.AaBneHI{fl B Kon.{,eHcarope rolloJluute.nrnrrft pacxoA

TEIJIA ' AQru - qRuAP* . i0{, fxa.rrl'I- 0r-25)
-, 

,3Aecr qR- yAeJIbHbIft pacxo4 TerJIa Ha npol{3BoACTBO sHeprHH no

KoHAeHcaUuoIIHonay Uux.ny, Mran/MBt ' u (xxan1-*Bt ' 
.E cooTBeTcrByto-

rr1gfi AaHHoMy pexffiMy Harpy3KH H BeJIHqI'IHe or6opa; LP* - I{3MeHeHHe

Morqnocru, , MBt' rBJlflIolqeecff cneA

AeHcarope or noilnHaJlbHoro. fIPt
p$yJlbTaraM I{CrbIraIIUIl Anf orp94€- 

honp aBntr K y.u,e.nrnoft nuPa6or

leHl{e AaBJreHHfl B perynupyeMoM oT-

B CpeAHeM cocTaBJIftOT:
- qlfuan;
.I/fKan (n npeAeJlax or 1,2 Ao 1,7 at)

w -5,2 rBt . qlfxal (n npeaerax or 1,7 lo 2'2 ar)'

/

/

20

I vr



IIp" oTKJIoHeHHH napaMeTpoB cBexero napa or HoMr,ruaJrbHbrx yAeJrb-
Has' , nupa6orKa _3JleKTposHeprru{ Ha ten.noubu norpe6neHHg H3MeHfler-
cr_ (y ryp6rr fIT na aaeneHre 90 u 130 ar): nu nupe npo"."oncrBeHHoro
or6opa na (0,36 + 0,56) %!a1u (9,95 * I, l})%/lb" i, Ha rrape renJro-
QuxaquoHHoro or6opaya (0,16 + 0,26) %/ar H Ha (0,bs -- 0,9aixliF-d.

floupanxr{ K Bbrpa6orre oHeprHH rro KoHAeHcauHoHHoMy rrHKJry AJr4rex^Te^.r-yp.9\ cocraBrrnror coorBercrBeHuo (0,05 -- 0,06) o/olar u (0,25'+'
.- o,22)%llo" c

flonpanrr Ha H3MeHeHHe sJleKTp_H.recxofi MorqHocTr{ rlpH r{3MeHeHHH
AaBJreHHr B KoHAeucarope Ha =L 0,01 ar cocraBJrflror T 16,15 : 0,g2)ot6
or HoMaHaJrnuofi MorrlHocrr.r.

SxouotvtHqecKHe Xapaxrep wcTHKu napoBbrx ryp6uH H3MeHflrorcq Bo
BpeMeHH B lle3Harlurennuofi cTe[eHH. npu coBpeMegHbrx MeroAax x'lrr{-
IIprrI{nI1n I(rlTJ'Fn^ trq tI nfrrrf-'Frarr D^ELr o^rr^ v  r {^vrr \ [  pvADl  oCl f i \J lv  r r r \J l fd Iu]1 '  UUJI ] fMU l fOul l 'U He

ua6ntohaeTcfl, us cHyrpeHHl{x> Qaxropor Hau6o.uturee BilvflHvre Ha
K. II. A. oKa3blBaer sarpflBneHne Tpy6ox KoHAeHcaropoB. 3ro upraBonur
K yBeJIHqeHuIo fiIenrto*oeo Hanopa (pasnocrH Mex(Ay rertaneparypo;i Hacbil-
I{eHHoro Tapa B KoHAeHcarope H reMreparypofi oxJrilKAaroqefi BoAbr
Ha euxo4e) H.cHI'{x{eHHIo K. tI. 4. Ecar.r npu gToM yBerHrrnBaercr pacxoA
oxJlax(Aa0Iqefi BoAbI, To Bo3pacraer paCxo4 aueprr.{H Ha co6crseHHbre
Hyx{nbr r.r yMeHbrrraercfl K. rr. 4. 6py.to (npu HeHsMeHHoM K. rr. A. nerro).

ocHoeHHMr{ (BHeruH'rMH) $axiriparrau,'u,rrrrr'o'rl'MH Ha pa6ofri ;tp-6;-
arperaTa' flBJIflIOTcfl AaBJIeHHe LI TeMnepaTypa cBelxero napa H TeM[epa-
rypa oxJra)KAaroqefi BoAbr.

PacnPe,ueJIeHHe 3arpaT TenJIa MexAy greKTptlqecrofi r.r renJroBofi euep
[}^ItH _pacqere 

eKoHoMl{tlecKrax xapaKrepuqrux ryp6oarp..ur6"
c oroopaMl'I flapa Bo3HHKaer Bonpoc o pacnpeAeJreHHH CyMMapHbrx sarpar
Mex(Ay refiJloBoft H enerrpfluecKofi eueprr,lefi. Cyrl nonpoca saKJrroqaercfl
N EU6OPC IPHHIIHIIA PACIIPCAEJICHHfl UOTCPS TEUJIA MCXIAY ABYMfl BHAAMH
[oJre3Ho orAaHHofi norpe6r{TeJrflM. aHeprun,

Haa6onee flpocrblM peIxeHHeM frsnsercs orneceHr{e Bcex [orepb
reu"ua n ryp6uue Ha gfleKTp-HrlecKyFo alieprutcl r{cxoAfl x3 npeAfloJroxeggfl,rITo [poilsBoAcTBo ren.nonoli eHepruu^(BepHee, H3MeHerrHe ee napu*.tpo"j
rponcxoAur B typ6uue 6es norepr. Ec.rrir paccMarpuBarb oAHy'rypOi"V,
TO TaKOe pelxeHl{e BnoJIHe JIOMTTHO, TaK KaK noAaBnffIolrlafl AOJrs [OTepb
npHxoAHrcq Ha KOHAeHCarOp. IIorepH Ha OrAaqy renJra B oKpyx(arcuyo
cpeAy fi Ha ynJIoTHeHHfl' qacTb KoTopblx Mo)KHo 6nao 6rr orsecru Ha
npeoopasoBaHue napaMerpoB TenJroeofi aHeprHH, upeHe6pex(HMo MaJrbr.Taxau o6pasorra, 

-ec.rrn 
i odop,.grAaercn a* i*"4",-ilion"orn pu.ioa

cBor(ero flapa npH Harlysxe P MBr cocraBJrfler Q rxan/.r, rc yae"rruu51fi
pacxoA ren.ira Ha Bbrpa60rauHyro sJreKrpoeHeprHp 6yler

A^-  Q-Qo '  Qa  I ' xaau 3 : - - - : t ,  
E . r . - ; - (rr-26)

Kornqecrso Te[Jra, pacxoAyeMoe Ha nupa6orxy gJreKTposHepr'H,
saBI{cI'IT oT Toro' ocTaercs fiH TorrKa, xapal(TepH3yroqa" p"*"" ,yp^o""iiHa roM xe yqacrKe pacxoAHofi xapaxrepr.rcTHKH npH Bo3p acraiiu QonHtrH nepexoA^r. r? c.ne.qyroqnfi (pnc. II.l9). B nepnorrr cnyuae pacxoll
TenJra Ha Bbrpaoorry P He SaBHCHT OT Qor, no nropoM _ yBerH,:rHBaerc,
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Ha LqP, qro creAyer ornocuTb (<tra cqerD TenJIoBofi eueprIlN. floarorray
o6qsfi BHA pacxoanofi xapaKTepucruxr{ ycraHaBJIHBaer 3aBuct{Mocrb
Mexqy TpeMf BeJrHr{HHaMH

Q: f (P, Q"') '

Paccuarp vBafl craHqnro B rleJroMr ueo6xoAHMo yqecrb norepl{ TerIJIa-,
cBr3aHHbre c Bbrpa6orxofi B KorJrax H flepeAauefi notpe6ure.nsll tenroeofr
euepruu Qor.
- 

Ec.nn afi[T - rorepn TerrJra, cBr3aHHbre c ornycKoM TerlJrosofi eHeprHH,
A Tfr.n - K. n. A. mennoBoeo nOffnKA, TO r4g xore.nnnOfi HaAO BbIAaTb

(Q"- + A;H) # 
3ra sennrrlrna cocrasut Aoaro p or renna, orrlyuleH-

Horo xore"nlnofi (c \nreroM pacxoAa sa co6crBeHHble Hy>KAbI xotensnofi

Q[", sx.uloqarculero pacxoA rerrJra Ha npoAyBKy I{ KaJlopuSepu LI BbITIH-

raroulerocfl H3 eupa6oraHnoro renra Qflo)t

(rI-27\

(il-28)

3Aect B - no.nusrfi pacxoA TorrJrr{Ba (sa nuueroM pacxoAa :la tlHKoBHe
so4orpefiHble KorJIrt), a xoaQQuut{eHT

SoTII (rr-2e)Q ' :

n - Qo'n + QiH loo
}, - afo - Q;" T,,.,, 

'

TorAa pacxoA ToTIJIHBa Ha npoH3BoAcrBo sJIeKTpogHeprHH

B e : B ( 1 - F ) a .

9o'" * 9il, '

rAe goln - orrlyureHHafl uorpe6nreJlsM snextp<ieHepruq' a 9|:" -

cyMMapHufi pacxoA eJreKTpoeHepru w Ha co6cteeHlrble H y)I(AbI, cBfl3aHHuft c

ornycKoM renrosofi enepnau. floc.neAnnfi exfiIoqaer qacrb pacxoAa na CH

KoreJrbHofi,' ornocqrMyro Ha ornycKaeMylo renJloBylo SHeprHIo, a raKx(e
rracTb pacxoAa gJreKTposHeprHH Ha CeTeBbIe, KOHAeHCaTHbIe U rIOAnUTOII-

HbIe Hacocbl rcn.iroQraxaquousofi ycraHoBKI'I.

Aas paccMorpeHuoro na c. 55 npuMepa noJIHoe uotpe6neuue renfla

ryp6nnoft Mox{Ho IrpI,IHflTb paBIibIM:

Q : Q" + Qt : 4l ,02 + 37,9 :78,92 frar/'I'

. VAe.nusufi pacxoA renJla Ha npoH3BoAcTBo eJIeKrpo3HeprHH (6pymo)t

630: ry
a cooTBeTcrBytoulr.rfi erray K. n. A.:

:1,64f f f i ,

e$r:  # :52,50/0.

Aoas orn yILeHHoro uorpe6r.lr.n"*^:.:.rra (or nonyqennoro ryp 6uHofi ) :

F ' :  + :# :0 ,48 .
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Ec.rrn Q;# : 0,015Qo-, Qi' : O,0lbQ,:P H 3i -
To Aonfl H3pacxoAoBaHHoro KoreJrbHofi ronrHsa,
qeHHyro renaoByro sHeprHro, ro (II-28):

0,04 ?o*, Tl".n : gB%,
rrpHxoAsulafcs Ha oTny-

g : : + : u  u u "  - I - ( l - F ) a :

qorn .  l ,o lb

#]-i" : o,o3e + # r,osr.QflP - o,sas

n6P -
YK

T o r

a + (l 
1f") 

: TB,I2+9.L r,o3 : 82,e,
37 qt: U,UJ9 + ff i  I ,051 :0,52>p'.

Typdoarperarbl c npoTHBoAaBJIeHr{eM. Pexuna pa6oru ryp6oarperaroB
c nporHBoAaBJIeHHeM IIOJIHOCTbTo o[peAeJrflercff renncno-ft uarpyexoft.

rcfl Qynxqaefi ren.noeofi uiipysxu
)a Ha BxoAe H Ha nuxo4e). pacxoAsue
HBoAaBJTeHHeM fipeAcraBJrflror co6oft)T - KycoqHo-cry_reHqarbre eyHx,r"H.
ufloeofi cxeMe TOC, ryp6oaiperarbrc nporHBoAaBJreHHeM MOX(HO paa6nrb Ha TpH rpynrrbr: ryf6nn6,'ornyg_

KarcIrrHe ren4o norpe6urelnM ; npeABKnro'reuiHe qfi 6uHor ; tirp O"#" t;fi-IUEHHbIM BAKVVMOM.
Paccnaororlrta no4po6nee xapaKTeprrcrHKH npeABKJrrorreHHbrx ryp6rH(nT). 

'!

Pacxo.q rerrra Ha Bbrpa6o*y oJreKTpoaneprun fIT onpeAeJrfleTc' rro
$opmyne:

Q3.r : IDoio- Drir- D*ion

(rr-30)
34ect Do u io, D, H ir, Do, H i*, Do* H jon" - pacxoA u?HTa1rbl6fl.

coorBercrBeHHo cBell(ero napa, napa IIporHBoAaBJreHufl, 
,flap" "rdt;H napa, IIoABoAT{Moro H orBoAuMoro or KoHqeBbrx yflJrorrrenufi g or rrrroKoBcTonopHbrx r{ perynnpyrcEl,Hx KJrararroB; Ae"*;__ nocrosHHbre norepgrenJra B pereHeparHBHbrx ro+glpgg3reJr.flx, rpy6onpoBoAax H r. A. Anstyp6nn r'roqnocmrc 25, 50 s 100'MBr Aen*"'a O,{g, OFf-. u l,l f";;l;

COOTBCTCTBEHHO.
Ec.nu oT KorJroB cpeAHero AaBne'vfl. H qep€ poy B KoJrJreKTop cpe,4-

Hero AaBJreHHr llocryllaer Q* : D*i*. l0-3 fraa/.r, To Aolrfl TeIr.iIa,nocryratoqero m fIT, cocrabur:

F - f f i .  ( I I - B I )
,4,o.rrs pacxoAa reflJra na ryp6oarperarbr cpeAgero AaBJreHHff ep, npo-nop(I{oHaJlbHafl F, H Aonfl nripa6otaHHoft nnau eneKrpoe".piu" }"'otIo-cflTcfl r( arperaTaM BbrcoKoro AaBJreHHg.

p"

io.a, yAeJrbHbrfi pacxo,u, renJra 6pyrro Ha Bblpa6otxy sJleKrpoeHeprur
HA BbICOKOM AABTCHHH:

(II-32)
' al.' + uoP

n  - :  ; : , ; "  l O t , r x a l / x B r . u .yu.T - 
3rr., _r F_c

flpr.ree4eM AaHHbIe.qaa ryp6uuu P-50-130-1, paccuurasnofi ua csexnfr
rap AaBJreHr{eM 130 ar vr ier*rnepatypol'r_565" C u ua aporHBoAaBJIeHHe

13 ar. Bcn nupa6arsreaeMafl MoulHocrs PT flBJIflercfl rennoQuxa[nosnoft-
VAe.ntuutfi pacxoL TerIJIa 6pyrro:

Qi:# lo'+ 
ifo* 

1gt, rra.r/xBr ' 'I. (II-33)

Pacxolu renJra H sJreKTDogHeprHH Ha co6cteeHHHe Hyx(AbI 4T :

: 0,4 o/0, 3i" : 0,4o/o. TorAa yAeJlbnblfi pacxo4 TeIIJIa HeTTo:

4l :  4,
100 f qfH

(II-34)
loo - 9;rI

PacxoA cBelKero napa:

Do:63 + 6,23Pr + 0,334 (P'-  38) + 2,7621Pr -_s21, r lcL-( I I -35)

PacxoA TeirJra Ha Bbrpa6orxy aJIeKTpogHeprHI{ B 3aBHcHMocrH or MOIII-

Hocru ryp6uuu 6pymo:

Qu: l,16 + 0,873Pr, fxal/u. (II-36)

s II-5. Ilossrue o6 orsoEoMurrecrcEx xapa$repucTEnax
raBor51t6urnrrx YcrarroBorc

B uagToflrqee BpeMfl B sHeprerHKe HaqHHaIor Bce qupe upl'IMeHrrbcfl
raaoryp6urrHbre y"iunouror OTy). Vlx srlaqenl{e oco6euso Bo3pacraer
c yBeruqeHreM HepaBHoMepHocru _rpa$uxa "Harpygru.'Bo3Mo)Knocrb
flycKa B oqegb KoporKoe BpeMfl c se6onatul,IMu 3arparaMu TeIIJIa AeJIaer
iiy Heo6xoAsMbry eJreMeHToM gueprocplcreM, He LIMeIotrlHx Moq,HbIx f3C-

3aencgr{ocrn pacxoAa rorrJrr{Ba or Harpysru ITV [paKTuqecKu JIH-

ueftsa. Gleaoear6JrbHo, OIPT rasoryp6plnHblx ycraHoBoK Mo)KHo cqH-

Tarb nocrosrrHblMll. PacxoA TenJra Ha xoJloctpfi xoA SHaqETeJIbHo BbII[e'
nE* u rupoiypO""rox ycrauoBKax, H Aocraraer B HeKoropblx cryqafx 3!V:,
,Iro o6tscrrflercf pacxoAoM MorrlHocrr Ha npHBoA KoMtrpeccopoB. r\.rl- A.
r".o"on typ6llHu pesKo cHll>raercf rtpu yMeHbueHHI'I HarpysKn. Ha

puc. II.28 rroKasana 3aBnclrMocrb orHocl{TeJlbHoro 3naqeHl{fl K. n- A. q
(eupaxenHoro B [poqenTax or MaKcHMaJIbHoro 3Haqenufl) or orHocH-

te.nunoft Harpy3KI,I.
Vpanne"tie pacxoAHofi xaparrepucrnKu (nns oAsofi tTy MolqHocrbK!

25 MBr) Moxer 6uts sarllcano B BI'IAe:

1 Tpetuft u.neu uPanofi

upn Pr < 52 MBr.

Q:Q' . *+# +noP, (II-34

qacTf, He yqHTbIBaeTCf, IIPU Pr <38 MBr, tetteptnfi -
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BoAbI); th.n :0,98 - K. n. A. rerrJroBoro rroroKa; q?o: l,Sg2 -OnpT
Ha nupa6oraHHyro eJreKTpooHepr[p, fxa.rr/MBr . .i.

flp" Qt : 20 fxa.rr/: ypuuneHHe pacxo4nofi xapaKrepucrnKu 6y,uer:

Q : 22,51- - .=20 = == + l,ilgzP: 46,b + l,sgzp, fxan/q.'  0,95 . 0,gg

Maxcnuanrsufi K. rr. A. grofi
ycTaHoBKH JrexHT B npe,(eJlax
29-37 o/o B 3aBHcHMocrH or retl-
noeofi Harpy3KH.

T , %

80

60

40

40 60 80 P,Z, .22

Ilro*r,

7o
.14

Q, ,
rKg!

q

/5

20

-fl -/0 0 t0 20 tu.,c
II.28- 3asucultloctr orHocureJlb- 

' 
II.29. 3asucuMocrs MaKcr.rMa.rrbHoro K. 11. A.xofi BeJITIqI{HbI K. n. A. ITV or fTy MoulgocTbrc 25 MBr or reMnepaTyphr

Harpy3KI{: 4 - cJroxHaff ycra' Hapyx(Horo BosAyxa 1"." uptl pasrurrHHx reM-
HOBKa C SaMKEyTHM TTpOUeCCOM;
6 -ro N(e, c pisonmuyr'rM rrpo- li,til[11.o"J"".'#i"r,. I'#i""".?1ff:.ffif0"#
ueccoM; 6 - rrpocrefiruas ycrauoB-
Ka c pasoMxlryrbrM rrpoqeccoM 

trTe'llsM Qr'

A6co.rrrotuoe gHaqeHl{e K. rl. A. rasoryp6uHnbrx ycraHoBoK B 3HaqH-
TeflbHofi Me_pe saBHcHT or reMneparypbr Hapyx<Horo BosAyxa. flpn tro""-
)r(eHI{H sroft TeMneparypH LBeJIHqHBaercfl rroJresHo r{cnoJrrcyeMafl qacrb
TerJIa rasoB' qro flcHo us Ts-4uarpananrur, oro6paxarorqefi TepMoAHHa-
MHrrecKHft uuxn fTy.

llu p"_.. II.29 roKasaHa saBucuMocrb MaKcHMaJrbHoro K. n. 4. raso-
typ6uHHofi ycraHoBKH Molrlnocrwo 25 MBr or reMneparypbr HapyxHoro
BogAyxa IIpH pa3JIHrIHbIx 3uaqeHr.rflx renJroBofi uarpysxH. llpu HsMeHeHHH
TeMrreparypbr Hapyxffioro Bo3Ayxa Ha 20-80" C x. n. .u,. Moxer H3rueHHTb-
cfl Ha HecKoJrbKo [po(eHTOB.

:TBeHH[,re Hy>r<4br fTy cocTaBJrffer
enJra Jrexr{r B rpeAeJrax 2000-
/er yAeJrbHoMy pacxoAy ycnoBHoro
aTbrBaeMbre H HaxoAfrrlHecs. B cTaAHrI
[Br. u 6o.nee r.rMeror 3HarrnTerbHo

nyqulHe texHnro-gKoHoMHqecKHe noKa3aTeJrH.

64 B ,6-333

flepeufi eran eKcnJ oryp6lInnofi ycTanoBKn

MouluocTrro 100 MBr Ha oKa3aJI-' qTo rpn -rgYIIe:
parypax HapylKHoro B( (arolIlefi BoAbI 1119" 9
i. nli. rry^rip" ,n"*tp i MBr cocraBHJI 28,lyo

1O :?SZ r/xBr .r), i nh reIrJIa' cHflroro 'B

renn@uKalruoHl{blx ceKllHflx Bo3AyxooxJIaAHTeJIfl, - 3l,I% (6 :

:  395 r/xBr - u).
B IIocJIeAHee BpeMq HarIaTa paspa6orNa V BHeApeHHe flapora3oBblx

ycTaHoBoK (llfy),- npeAcTaBJIfIouIllX co6oto coqeTaHHe IIapoBbIx r4 Ia-

3oBbD( ycTaHoBoK, IIpeuMyI[ecTBeI{Ho - cepla-ftHo-BblnycKaeMbIX THtIoB'

SronouuqecKlle kaparitepuctnru nfy MoryT 6u1l nocrpoenbl Ha ocHoBe

r{crroJlb3oBalvrr., xafgxtef ryIT 
Hx KoMnoHeHroB (naponux KorJIoB' rapo-

BbIX H Ia3OBbIX TypOI4H 14 l rP. t .

s II-6. ErconouuqecrcEe xapalcTepuclElgE OEepI.eTEqecKux 6norcos

a reruroBbD( anercTprllecrcnx craE-r{[E

SxosouttqecKue xapaKTepI'IcTHKIa auepro6.noKoB HocflT qepTbl xapaK'

"ap"""r* 
o6o"* BHAoB r{x ocrroBHoro o6o'pyaoea:nnfl - KorJIoe ra typ6uu.

OIiH LIMeIor roqKl{ tI3JIoMa' csoficreesnlie- xapaKTepucruKaM typ6oarpe-

raTOB, u KpHBI{3Hy, cBOftCTBeHHyIO XapaKTepHCTHKaM KOTnOarperaToB'

PacxoAuble xapaKTep HCTLIKu enepro6noxoe npeAcTaBJlflioT co6oft saBv-

cltMocra pacxoAa TSTIJII{Ba B r. y. r.7q ot Harpy3ku 6.nora s MBr' Vle'nn-

HbIe pacxoAbl H oTIIOCHTeflbHbIe npHpocTbI pacxoAa To[JIHBa BbIpax<aloTcf

;;;;7frbt ' n, ndtw, lllo-Bce paBHo' B Kr' y' t'lrBt ' 'r' orsaxo
B npaKrHKe aKcnJryaraunn TAC H erreprocucreM npt{Hsro I{cqHcJIflTb yAeJIb-

HbIe pacxoAbl To[JILIBa B rpaMMaX ycJIOBHoro mnJII{Ba Ha KBT ' q

(r. y. r./xBt . u).'- - 
if"p"o"un TOC 14 eHeprocncreM AoJDKeH cucreMarl{qecKn pa6otatl

HaA cHH)KeHHeM yAeJIbHbIx pacxoAoB xorf 6n na l-2 r/xBt ' q' nosroMy

nprrMeHerr"u 
"rofr-pa3MepgocTl{ 

B ycJloBllflx eKcnJIyaTaUHH YAo6Ho II [eJIe-

coo6paano.
Eo.lsuoe BTIHMaHHe gToMy Bo[pocy AoJIxHo 6um yAeJIeHo B Aect-

Tofi nrrgJrerKe, TaK KaK <O*rosHblMr.I HanpaBJIeHHrMH pa3BI{TI{ff Hap-onHoro

i*"A""", CCiP ;; igZO-f g80 roArp, npt'traruuu XXV cresAoM. K[CC,
upeAycMorpeHo cH1a;KeHHe yAeJIbIIbIX pacxoAoB Lo 32b-328 r/xBt ' q

(ripotua 340-342 r/xBt ' q B 1970 roAy).'--'O-npf 
eHepro6noxa Mcx*o orIpeAeJIHrb cJIeAyIoq,HM o6pasou:

d B  d B  d Q  L -  r . Y . r .  
i

e : @ : @ ' Z i t - o q  C - '

GreAoe areJl bHo, OnP T suep ro6JIoKa n p eAcraB JI f eT co6ofi np oI{sBeA"T 3:
OIPT KorJIoB b ua OIIPT iyp6IaHu q. Ecln,'Hanp:'IMep' O : U,L6-4^

; .  t-- t-Ji*ut, ; ; :- ist-r* i i l tvtBr '  ' I ,  ro e :0'184: l '91 :0'36

;: i.;.iMB;'. .r.'Ecrr.r HcnoJrb3oBarb onPT Korrla H ryp6uHbl Herro'

; ; ;dy;""-onpr suepro6JloKa Herro sn_ b'q' ,  r '  e'  aro ^6yAer
OIIPT ira otnyof.""yo-'OnoKoM eHeprl,Irc. Ec.na HcroJlb3oBarb OSPT

6pymo, To \Jrfl nepecqeTa Ha ornyqeunylo 3Hepf HIo Hyxffio yqecTb

pacxoA eHeprHH Ha co6crseHHble Hy)KAbI.

(II-38)
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P:" _  D c E .  D c H- r  . r  H O M . (rr-3e)

I0

TorAa orHocure.ntnufi npupocr
pacxoAa Mor.rlHocrr Ha co6crseHurre
Hyx(Abr:

p -  o ! : : :
dPCT

, ( PcE P;1" \a l -- \ m ' r " " " 1

Pcil

oir.'d

II. 30. flpu6.nuxeHHas saBr{cuMocrb pac-
xoAa gHeprur.r Ha co6crsenurre HyxAbr or
HarpysKr{ (n ornocnreJrbHbrx eguHuuax). (II-40)

3aeucul,rocrb orHocLITeJIbHoro pacxoAa gHeprr.ru Ha CH or orHocr{-
renrHofi Harpy3KH cTaHqHH Mo)r(Ho npu6.nux<eHuo Bbrpa3uTb .nnuefiHuu
ypaBHeHHeM

Pl" : Pll + (1 - Pl) pl",

rpaQur Koroporo noradau Ha puc. II.30. Ilprn PS" : 0, P:"
ycJroBHblft pacxo,u eHeprnr{ Ha arpefarbr CH npu Harpy3Ke
parnoft HyJrro. flpn P!' : 1, coornercrBeHHo, P3" - l.' 

B o6ulerr,l Br4Ae

(rr-41)

- P:: ero
CTAHqHI,I,

p: Pil, .# rpT + (l - pll) p:'t - (l - p:pp;3,.. (rr-42)

3naqeuae Pti Jrex(Hr B npeAeJrax 0,2-O,4.
PacxoA eHeprHH na CH 6.noqHux |POC cocraBJrfler 6-8 %, a TOII -

6-9 o/ol. Tar<t{y. o6^pqs^ott, xapaKrepHble sHaqeHnfl OnP oJreKTpoeHeprur{
Ha CH TOC 0,04-{,08.

Ec'ul.t rIpH HarpysKe craHqun 6pymo P!| pacxoa ronJrnBa cocTaBJrfler
B, a norpe6JrfleMafl MexaHH3MaMr.r CH naoqHocrb panHa P"", To OIPT

1 3rn BqrruqllHbr 3aBrcflT.or BnAa rorr.rruBa H

66

THIIa npLIBOAa nr{TaTe.[bIIbIX HaeocoB.

3* 67

6pyrro cocTaBHT e6p

orr

dP?:

dPz;
a (Pz'p- P'n) d (PE,f- P"*)

dB

dp.6tr.
a OIIPT Herro (na ornyIUeHHyIo auepruio) :

dB

d (Pz;- PcH)

oop

dB
o H -

dB (rr-43)

(rI-45)

nnn ynpou,enuff pacqeroB qac-

To npHHI,IMaIor p : const H Y'IH-
TbIBaIor pacxoAbl na CH nocroflH-
HbrM xoe$$nulzeHroM:

I
€, : eop # ^ : e6okcs. (II-44)

r  - P

Ecau MexaHu3rr,rsr CH ryp6o-
arperara norpe6naror gJIeKrpo-
SHeprHrc H TenJIO, [pHIIeM OTHOCH-
TCfibHbIC SHAqCHUfl COCTABJIflIOT

coorBercrBeHHo eE u qf, ro pac-
.rer OIIPT Herro no OIIPT 6pyt-
To npon3BoAurcfl no @ptrly.ne:

' n.Tp' te

d

II.3l. Cxervra (a) n pacxoAHble xapaKre-
pr.rcrnrcl (6) TSII c npeABl(rlroueuHofi ryp'

6uuoft.

OqesuAHo, rrro 6o,ree roqHbre 3HarIeHHfl o6rqectaHquoHHolo OIPT

noltyr{aroTcfl npI{ HCnOJIb3OBaHuvl 9KOHOI\.IHqOCKHX X&paKTepHcTHK_oTAeJIb-
HbIX arperaToB HeTTo, a He nprn o6UeM yqeTe pacxoAa Ha CH- 3ro oco-

6eHHo Baxffio rtpu nu6ope HaHBbrroAuefiuero cocraBa pa6onaroqero

o6opyaoBanrfl,.
Ec.riu Ha TOC c ilonepeqHbrMn cBs3flMH I{MeIo.Tcs rpynflbn pa3flHtlHoro

AaB.rreHufl, To cooTBeTcTByroque yqacTKH rraponposoAoB pa3HbIXAaBJIe-

nuft cBfl3brBarorcs [peABKJrrorreHHbrMr.r typ6uuauu HJrtl peAyKqI'loHHo-

oxJraAHreJIbHbrMH ycraHoBKarrau (POV).
flpe4nr.rrrcqeuHbre ryp6rnnm MoxHo xapaKTepusoBarb saBHcHMocrflMH

rocrynarutero (cnexreroi Qt H orpa6oraeu-ero Q, renna or Harpyexu P'r.'.

CoeoxynHocrb npeABr(Jrro.{eHHofi ryp6_qHq H nHTaIoIIlHxcs or Hee napoM

ryp6ni cpeAHeroAaBrreHHq TC (pqc. II.3l, a) naox<Ho paccMarpuBarbl(€,I1

oiriut 6noi<. b,c"tt".H3BecrHI{ O|IPT ryp6un cpeguero AaBJIeHHn 4" rr OilPT

upeABKJIlo.reHHofi typ6xHrr no cBexeMY 9r u orpa6oraBllleMy {2 nap}; ro

o6rqufi OIIPT 6"rroxa Mo)KHo Hafiru raK. VeefiHquM Harpy3Ky l'C Ha

BeJIr.IqHHy APr." (puc. II.3l, 6). 3ro BbI3oBer npl{paqeHue pacxoAa renJla

AQ". Ha raKyro x(e BeJrHrrHHy AoJrx(eH Bo3pacrH pacxoA TenJIa B orpa--

6otanrueM trape Qz, ero Bbr3oBer yBerHrIeHI,Ie MoIqHocrLI npeABKJIIoqeHHoH

typ6uHrr ua AP,r.". Srorr,ry 6y4et _eooTBeTcTBoBaTb JsejI'IeHHe pacxoAa
.TenJIa B cBe)I(etvt nape ua AQr. CneAoeaTeJIbHo' OnPT 6nora Mo)I(Ho
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11.32. Pacxo4uaa xaparrepucrr{Ka u xa-
PaKTepHCTHKa yAenbrrbrx pacxoAoB TOrrJrHBa
Ha ornyrqennyro efieKrposueprxrc (nemo)

frroxa 200 MBr:

l- xorea_Tn-100, AIII; 2-KoreJr IIK-83, qerr-
oEHcKsfi OLpg4 ̂ yronb; J- rorel nK-42, u&:ryr;
4- Kore, Tn-100. nprrpo.aHurft ras.

II.33. Xapameprrcruxa orHocr{re.rrbuhrx
EpnpocroB_ pacxoAa rorurr{Ba (Hemo) Gaoros

200 MBr c KorrraMrr TII-100:

t: AIX, 2 - npxpoguHf, rae.

II.34. Pacxo4Han xapaKrepucrr.rKa rr xapaKTe-
pHcTHKa yAeJrbHhrx pacxoAoB TOrrJrHBa Ha
orryqeHnyro sneKrposneprrrc furoxos 900 MEtr:

I, 2- ronauao AIII; 3, 4 -,6yp.ft yroar; J, 6- ras;
l, 3, 5- ryp6oarperar JIM3; 

- 
2, +, 

-6'- 
XTf3.

r ll|.UflL

l'l8nq

42e
0,28

427nffi
220 240 260 250 P:flBn

II.35. Xapamepncrr{Ka orHocuTeJrbHbrx
qpupocroB pacxoAa ronraBa (nerro) 6roros
300 MBr. O6osHasenus re )r(e, qro Ha

puc. I I .34.

Lz_

\ 2

ru/

,//
7

J

W
- 6

\6

3 2, .9
)4.-,

a
td 't

68 69

Haf iTHKaKoTHoII IeHHeAQrKcyMMapHoMynp}IpaIqeHHIogJleKTpHqecKof i
MorrtHocru. Tax xax

APn . , : + :+, ro

AQr gtQc
4a: Tp* f  

:n;7; '

Pt,
t'fBn

180

t60

t40

120

nqh

(1r.47)

II.36. 3asHcuMocrs HaTPYsKH
co6cteeHnblx HYx{A or HarPY3-

rs 6.noxa 200 MBr:
E s Kl - Bcefo no 6aoxY H rro Kor-
rnr TfI-100 npu pa6ore na AIII; K2-
ni, xorny fiKi3 - npu Pa6ore ua
seJs6uncxou 6YPou Yrne; 

'l - no
rYP6uue.

II.37. 3auucnlvlocrb MoulHocrl'I
Herro I{ OTHOCI{TeJIbHOTO pacxo'

Aa erexTposHeprfl]l Ha co6-
cTBeHirble HyxAbI or HarpySKlI
6roxos 200 MBr c KoTJIaMI{

Tn-100.

llpnmep. Arq oAHofi r{3 np-eABKrroqenHblx ryp6l{H MorIiHgTlIo 2! flBt
pacxoA'ble xapaK;S;crHKI{ 

^Q, 
T -48t0 *.7;6Pn,rt Qr:!7-0-+ 6'7P;''

f-;7;:-T;tdt, J z,o ! Qr2 6,7 fxa.rrlMBr ' e, r. e. OTIPT Ha rpo-
r{3BoAcrBo eJIeKrpHqecKoLI sHeprHH cocTaBJlfer 0B fxan/MBr ' q' EcIpI

OnpT ryp6rln cpeAHero laereHr.r | % ̂ : 2,8 fra.u/MBr ' q (rln." :

: 0,307), ro OilPT 6.noxa E6: #, 
-- 2,23 fran/MBr ' e' tlro

HJIJIrocTpHpyer IIoBhIrrIeHI{e gKoHoMHqHoCTu (uO CpaBHeHlIIo C Qo) 3a CrIeT

yBeflHrreHHs Harpy_3KH Typ6uHbr c npoTI{BOAaBJIeHHeM.'--hor.p" 
B p6it npariiuuecru nocrofnubl I{ onpeAeJlrlorcr orAaqefi

TenJIa B oKpyx(arc1q,yrc cpeAy. Tax xax cHH)KeHHe r1oTeHt1gaJlbgofi eHep-

HcHpyercfl tIoBbIIreHHeM TeMneparypbl
iarraqecxuit u OilPT POy Mo)KHo rpn-

qro npil nHTaHI4H napo[poBoAa HH3-

rHeceHHble K rlaponpoBoAaM Bblclllero
)rAa paBHbI ToJIbKO IIpI{ oTCyTCTBHI4

orpaHHrreHr'rfi pacxoAa I1p3 TI9: POy-'O6qecraHuHoHHatl 
XOn rcq cyu,ecrleHHo 3aBI'IcHr or cyMMapHbIX

pacxoAoB rrapa Ha renfloBble Harp ysry- Ilepepacnp_.1t-n$,"" pacxoAoB

;;p; i odopur *t"*ay ryp6uHarr,rr i.na6o orpaxaercfl Ha XOn craHuHH.

3rb aaer Bo3MolKHocrb npr.r npH6JrHx(eHI{bIx pacqerax He cBfl3blBarb Me}KAy



co6orc 3aAaqu pacnpeAeJleHun greKrpurrecxofi Harpvsr(H Mex(ny eneKTpo-
craHuHrrMH vr pacnpeAeJreH4q renJroBbrx Harpy3oK Mexqy ryp6oarpera-
raMH B rrpeAeJrax Kax(Aofi TOI{.

SxououltqecKue xapaKTepucrr.rKn 6.uoxoe MourHocrrro 200 u 300 MBr
npHBeAeHbI ila cneAyrct{Hx pHcyHKax. Ha prac. II.32 AaHbr saBflcnMocrrr
noJIHoro__H yAeJlbHoro pacxoAoB TorrJrHBa or Harpy3KH Herro 6noxoe H3
ryp6Hn K-200-130 c KoTJIaMH rpex rnrroB, pa6oraroulHMu r{a pa3JrnqHblx
BHAax TonJIHBa. PaspuBbl xapaKTepHcrHK, coorBercrB\rtorrlue Harpy3KaM
120-t30 MBr, o6tscHslorcfl nycKoM rrnrareJrbHoro sJreKTpoHacoca,
Bbl3blBarcl{ero cHH)I(eHHe OTAaBaeuoft B ceTb r\{orqHocTu (cneueHr{e BJreBo

ToqKH pa3pbrBa xapaKrepucrnru).
3;:'% Kax BHAHM, rrpu clr(H tallu rrpupo.x-
4 5 HO|O ra3a y4e.nrnufi pacxoA TonJrrr-

Ba cHnxaercfl Ha 15-30 r/xBr . .r.

zn Toqxu H3JroMa xapaKTepucruK or-'t,u

MerreHbr Kpy)KKaMra. XOn 6JroKs
qt MourHocrbro 200 MBr noKa3aHa Ha

7n flo"uHue H yAeJrbHbre pacxoAbr
!'u 

TonJIHBa (Hemo) 6noxa MoruHocrbro
300 l{Br npHBeAeHbr Ha prnc. II.34, a

2'5 nocrpoeH"o" np"6nnrxelrno XOII -

r{,,.
148n
230

260

240

220

200

t80h
260 260 J00'

e!!,non
II.38. 3asficulrocrb MorrlHocrH Herro r{
pacxq[a sneKTpogHepfun Ha co6crseH-
Hbre HyxAbr 6;roxon 300 MBr - (o6o-

3HaqeHHs cM. pxc. I I .34).

H a  p H c -  I I . 3 5 .
A6conrcruue H orHocl,rreJlbHble

pacxoAbr aHeprHH Ha co6crBeHHble
Hyx(AbI 6floxos MorrlHocrbro 200 H
300 MBr noKa3aHbr Ha puc. II.36,
11.37 u I I.38.

Becs pacxoA sJreKTpoaHeprun Ha
co6crseHHbre HylKAbr TDC 3"" pac-

2.0
220 240

npeAeJlffercff Ha ABe qacrr 3y u 9tt, orHocflultrecfl coorBercrBeHHo
K. npoH3BoAcTBy eJreKTpH.recxofi r{ TenJroBoft auepruu.

K .??t orHocHTcs Becb pacxoA Ha renJroQuKa[HoHHbre ycraHoBKH,
BKIIOqat pacxoA Ha ceTeBbre, KoHAeHcaTHbre H ApyrHe Hacocbl 6ofinepon
r.r- upeo6pa3oBareJrbHbrx ycraHoBoK H Ha MexaHH3MbI nHKoBbIx BoAorpefi-
HbIX KOTJIOB, a TaKX(e AOJrs paCXOAa SJreKTpOgHeprHA, CBfl3ailHat C rIpO-
Ir3BoAcrBoM TenJra B xore.rnuor? n onpeAeJrflrouraflcfl xoaQ{ruuueHToM p

(II -27). Cocraefl ff rorrra fl 9i' on pe,[erqercr Ka K p a3Hocrb :

9 5 : 3 ' - 3 T -
B Hacroflrqee BpeMfl Ha HoBbrx 3JreKTpocraHlrufx Bce 6onee IuHpoKo

rrcnoJlb3yrorcfl 1ttoxu MorrrHocmro 500 s 800 MBr. ,SrouonauqecKue IIoKa-
3areJru Hx cvurecTBeHHo Jryrlue, qeM floxa3areJlll 6roxog uenrneft MouI-;.
HocTH. flpHne4eM HeKoropbre AaHHbre, 3aHMcrBoBaHHbre Hs ony6.nuKoBaH-
rrbrx B nepnoAr{.recxofi JrnTeparype MarepHaJIoB.

K. n. A. KoHAeHcarrrrouHoro ryp6oafperara MolqHocruo 500 ME-
(rr.rna K-500-240-2) cocraBJrfler 46,2yo, qro coorBercrByer pacxoAy
rerrJla 1860 rxa.n/rBr . rr.

70

^ et{
JDtt

J - O 2
-J-4 z v
,%v

z v
7 -t-2

A.nnreltHocrb nycKa arpelaTa H3 xoJloAuoro cocToflHus 5 : 5, 5 'Iacon,

rr3 roprqero - 0,5 -: 1,5 qa-ca-

K.^ n. A. KorJra repBoro 6noxa MoIIIHocrlro 800 MBr (4eyxea.nlnoro)

npu pa6ore Ha AIII cocraBJrflJr oKoJIo 92%. 3aeucuMocrb pacxoAa rerlJla

ua ryp6uHy or ee Harpy3KH xapaKrepllygrcl cJIeAyIoqHMLI AaHHbIMH:
n p " - " F - : i O ) V o  e - 1 8 1 7 ;  n p H  p - 8 0 %  Q - 1 8 4 0 ;  n p u  P = - 7 0 %

Q - 1832 xxan/xBr '  q-
PacxoA ua co6creeHHble Hyx(Au 6.iloxa (npn pa6ore na'AllI):4,2Yo

npw P:  100 %; 4,6 % nqw P -  70 o/0.
^ 

OAHosa.nlsuft 6.nox ubulsocrnp 800 MBr HMeer yAellHuft pac-

xoA TonJIHBa HeTTo 322 r/xBr ' u, tITo CooTBeTcTByeT pacxoAy TenJIa

2254 xxa.n/xBr . rr H K. n. a. 38'3 %-
PacxoA -eJreKTpo3rreprr.lu sa co6erBeHHble Hyxnbl npn pa6ore Ha Ma3yre

cocraBJlfer Bcero 1,86 %.
eurpa6oranHufi r.r r.rsroroBJrrrolqvficn Ans KocrpoMcKofi |PSC roJIoB-

nofi 6nbr MorrlHocrbo 1200 MBr c ra3oMa3yrHbIMH Korrloarper9faiqY

npou3BoA"t"rroio""o* 3950 tiq 6y,Uet I'IMerb K. n. A. 6pymo 47,7 o/o

(tlflo : g4,7 yo, pacxoA relqq Ha ryp6raHy - 1827 nra"n/xBr ' 'I). Pacxoit

HarypaabHoro Ma3yra -273 rl'r.

s tI-7. Ilonsrue o6 orconoMuqecrcux xaparcTeprcTrrcax
aroMHbrx EJrercTPocrarqufi

pex<uu pa6oru A3C B 3ueprocncreMax orpeAeJlflercs sKoHoMHqecKlIMH

H TexHHrrecKr.rMH coo6paxeuugun, a raKxe coo6paxeHHflMH, Kacarcurll-

Mr.rcfl pacxoAoB aHVF., HJIH BOCCTaHOBJIeHI{fl fAepYorlo roploqero'

TexHs.recKue coo6paxeHufl (n eurg-6-ollur-eft, qeM AJIfl T3C, meneHH)

Ar{KTyror qenecoo6paeHocrl pa6oru A3C trpn MaJIo [I MeAJIeIIHo LI3MeHfl-

roqeftcr flarpy3Ke.
OxosoulrqecKr{e coo6paxeHlrf, KacarcIIIHecfl HaltBblroAnefiuero pac-

lpeAeJreg1rfl HaIpy3KH MexAy sJIeKTpocTaHIIHflMH' roBopfT o Heo6xo4u-

MOCTH MI{HHMH3aurar,r cyMMapHbIX IIO gHeprocHcTeMe 3aTpaT Ha IIpOU3BOA'

CTBO BCex BHLOB [OcTaBJrfeuofi notpe6uteJlfM sHePl4H:- 
C"pyKrypa ce6ecronMocrn nuf a6atueael\dofi AAC sHeprHH --ttry-

cTBenrro oT1gqaeTcf oT cTpyKTypU ce6ecToI'IMocTH gAeKTpoaHeprHH IoU'

Ec.nH Ailn nocJIeAHHx ronJr[Buafl cocraBJlrlolqan ce6ectolltvtocrl'I Mox(er

Jrex(aTb B npeAeJlax 60-70%, a ee ycJIoBHo flocToflHHafl cocraBflflIolu'af

He npeBblluaeT 40-300/ot'lo AJIn A3C ycJIoBHo IIocToflHHafl cocraBJlflIol[af

Jrexgr B npeAeJrax 70J0% Lr Moxer Aocrlarart 100 /o e cnyqae BocrpoH3-

B o A c T B a f l A e p H o r o r o p n l l e f o ' K o r A a H a A o y q I . { T b I B a T b J I H I x b 3 a T p a T b I H a
npuo6peteHl,te ero rtepBoro 3a[aca.' 

OqesHAHo, qTo B gTolu cfiyrlae ycJIoBIIfl gKoHoMI4rIHocTI'I pacnpeAeJleHgfl

HarpysKa orrratraror, r{ pexuM oKcIIJIyaraqLIH A3C onpeAeJlrercr rexHH'

qecKHMH orpaHHtIeHI,IflMH 11 coo6paXeHI'IqMH' CBfl3aHHbIMH C [OAAep)Ka-

H I , I e M p e X { H M a B o c c T a H o B J I e H H ' | f A e p H o r o l o p p q e r o .
Paixoa rAepHoro roproqero onpeAeJlflercfl KofiHclecrBoM TenJIa' 3a'

rpaq6Bae"o.o ou nsrpa6orKy sJIeKTpogHeprHH. np4 AeJIeHHI'I BceX flAep

aTor\roB oAHoro KHJIoIpaMMa ypaHa BbIAeJIfeTCs 
- 

Q".. : 19 ' 103 fxan

7 l



TenJIa' Oro.no l5% roprcqero npeBpalqaercrr B HeAeJrflrrlnecfl ueoronsr (ua-
npHlrep, L]"0), a noJre3Ho HcrroJrb3yeTcs oKoJro gSVo,opru".o.

Ecnu roAoBafi y6u;rl fiAepHoro roproqero cocraBJrfler LB nr/roA,
TO TOAOBOe BbrAeJreHHe TenJra cocTaBHT:

Q " o r :  1 9 .  1 0 3 . 0 , 8 5 4 8 :  1 6 , t b .  l 0 s A B  f x a n / r o A .
Ko.nuqecrBo BbIAeJIfleMoro rerrJra rracTo Bbrpax(arcr e MBr . cyr, HMeff

B BHAy, rrro I MBr . cyr : 20,64 fxa"n.
TorAa

Q.o.c: +# IosaB :TgsaB MBr'cvr -ror

floagora HcrroJrb3oBafirrff flAepHoro roploqero B peaKTope xapaKTeDH-
3yercfl orHoIIJeHueu y0u.ttH sAepHoro roprcqero K rroJrHoMy ro.[H.recTBy ero
B*o, npoxoAflIrleuy qepes peaKTop 3a roA rIpH neperpy3 Kax, o : ltDroA

XapaxrepHbrM rroKa3areJreM flBJrflerc.fl eng1uua sbeopaHur, K : Tgs"^a,
npeAcraBnfiIolqafl co6op Ko.IIHqecrBo TerIJra e MBr . cyr, BbrAeJrflroueece
eAr.rHr.rqefi nporue4rrrero qepe3 peaKTop sAepHoro ropnqero.
To14a

Q"or: 785 a Bror: K . Broa, MBr . cyr.

O6osnarr us Fr TelnoByro MorrrHocrb peaKropa B MBr, a T - qucro
qacoB r.rcnoJrbsoBa[vrfl ee, uafi4eu, qTo roAonoft-pacxoA rAepHoro roprc-qero AoJIx(eH cocTaBHTb:

Bror : o'u{ 
xr/roA.

nns KoHAerrcaqnoHnofi craHrlr.ru pacxoA flAepHoro roppqero Mox(er
6nrs BblpaxeH rlepes 3.rIeKTpLIrIecKyro MorrIHocTr-Ps H K. Ir. A. craHuHI{
rl"t:

Bror = PeT
ror: 

,4Krl* 
Kr/roA.

VAeassnrfi pacxo4 gAepHoro roppqero cocraBnT:

6 :  I  J -
24Krlt  MBr'q '

PacxoAnylo xapaKre_pncrzxy r-r XOII AOC Mox<Ho paccqgTarb Ha ocHo-
BaHHH TexHoJlornqecxofi cxeMbl craHtlnu, cqurafl OfiPT n4epuofi qacrg
IlocroflIrHurrr (n pacxoAHylo xapaKTepl{cruKy .rrnHefiuofi) ra yor"uruufl gKo-
HoMlEqecKHe noKaSare.IIH TerlJloaHeprbruqecxofi qacrg o6rt,ruHrug cnoco-
6auu.

Pacxo4 eHeprHH sa co6crBeHHbie HyxAbr AOC (a ocHoBHou uacocu)
Jrorgrr B rpeAenax3,94,40/o, Aocrarafl e nepnufi nepproA pa6oru 7-s%'.

Ecntr A3C nupa6arbtBaer H TenJroByro sHepruro, ro Ha AoJrro TerJroBoro
norpe6neHuff orHocnTcs Bce rerrJro, rroJre3Ho orrryqenHoe norpe6udft;
Qt 

" 
norepn n npeo6pa3oBarenffx, Teruroo6ueusuKax u Ap., Koropbre yrr'-

TblBalorcr K, n, r. rlr.n. TorAa, ecJru Qo - o6rqufi pacxo4 TenJIa,'fxa"rr/,r,

72
73

To K. n. A. npu npou3BoAcrBe oJreKrpr{qecxofi MorrlHocril P, MBr,6y4er:

r*areu - 860 'l lo-t, orH' eA'
eo_ e '

1r.u

(rr-48)

Coo6pax<etns., KacarcqHecs pex(HMa HcnoJrb3oBaHr{fl flAepuoro roprc-
r{ero, AHKTyror pa6ory peaKTopoB Ha 6ucrpux neftrpoHax s 6aeuce rpa-
Quxa Harpysftn; AOC c rertJIoBbIMH peaKropaMa Mox(er oKasarbcfl rreJre-
coo6pasublM aKcnJryarnpoBarb H npn Harpy3Ke, r{BMeHsroqefics s He6orn-
IUHX TeXHHqeCKT{ AOnyCTHMbTX npeAenax.

R TT O rD^--^- - -
J Il-O. a}aL''ULtjr/INLU|t;'I.ID l.|.el,elrilt;2r(,AA'L-U|t)'-rl,,',aL

or rrorperuEocrrr B oqpe4qrrerrru OIIPT

np" pelIeHHH .nrc6ux ga1aq onrnMaJrbHoro ynpaBreHHs neo6xoAuMo
I{Merb B B}IAy, qTo creneur npu6 JrH>,KeHHfl, pex{HMa K TeoperuqecKu o[TH-
MaJrbHoMy onpeAeJIfleTcfl :

a) tovHocrbto HcxoAHbrx AaHHbrx (saeucrulefi or norperunocreft 4ar-
uuxon);

6) MeroAHqecKHMH [orperxHocrflMr.r pacqera gKoHoMHqecKHx [oxa3a-
rsrefi;

n) il{eroAHrIecKHMH norperxHocrsMl{ pacrrera onruMaJlbHoro pexuua 1;

r) oruu6xanau BbrqHcJlureJrbHhrx ycrpoftcre (rax Ha3brBaeMbrMr{ anfla-
parHbIMH norperuHocrnnan) ;

d Bo3MoxfiIocTblo ro.Iuofi peartusat\Lrw p$ynbraroB pacqera, onpe-
AeJlflIoqeficg norpellrHocrrMH ycrpoficrn aBToMarr{rrecKoro y[paBJreHLIs
LIJIH rlorpe[IHocrflruH H3MepuTeabHsrx upu6opoB tr crrr{rbrBaHufl ux noKa-
sa:nufi (npu pyrrHoM ynpaBJreHura).

Burue o6pauraaocb BHHMaHr.re Ha Ba)KHocrb noryqeHufl 4ocroaepHofi
ucxo4Hofi unQopnna[HH, Heo6xo4nnaoft Ans peureHaq onrHMH3auHoHHbIx
gaAarl. AeficrsHTeJrbHo, norperxHocrlr r{cxoAHbrx AaHHbrx oKa3hrnaror oc-
HOBHOe BJIHflHT.Ie Ha OTKJTOHeHHe peX{HMa sHepreTr,rqecKHx arperaToB OT
ONTHMAJIbHOTO.

npr uc[oJrb3oBaHur.r npr.rHrrr{na paBeHcrBa orHocuTeJrbHbrx rrpupocroB
TonJIHBa I{cxoAHhrMH AaHHbTMH sBJrflrorcs OIIPT arpelaroB (unu craH-
qfifi). _IIpu npHMeHeHr.rH MeroAoB MareMarwrecKoro rporpaMMnpoBaHufl
(rn. VIII u fX) rpe6yercs r{crroJrbsoBaHue pacxoAHbrx xapaKrepr.rcrraK.

B nepnoM cilyqae cyMMapHafl rrorperrrHocrb uo a) u 6) rrpHBoAHT K To-
My, qTo BMecro acruHHbrx (reoperrruecKux, a npaKTHqecKH He noAAarourHx-
cfl l{3-MepeHuro) BefiHqHH OilPT b, n pacuer BBoArrcfl BeJrHrrHHbr b, * 6bi,
rl,e 6b, - a6co.rrorHaq nofperxuocrb, r4lrrr b, (l * 6bi-), rA€ 6b;* -
orHocHTeJIbHar rrorperuHocrb. Pacc.ruraHnufi TaKHM o6pasorrr pexuM or-
JIHIIaercfl or onrHMaJrbuoro (reoperruecxoro), pe3yJrbraroM rrero flBuTcff
Hel(oropufi cynruapHuft repepacxoA TonJrr{Ba LB. 3ro uoxHo rroflcHuTb
crreAyroqr{M npnMepoM (puc. II.39).
__ _ HueeM Teoperr.rrrecKr{e r{JrH nocTpoeHHbre Iro pesyJrbraraM Hcnbrragufi
XOII brub, AByx KorJroarperaroB. flocne HeKoroporo nepuoAa eKcnJry-

I 3ru norpeluHocrrr olpeAeJrsrorcfl AonyqeHl{sMr{, rroJro}r(eHHbrMn B ocuoBy Mero.
aoB pacqeTa.



II.39. fpaQu,recxas HHrepuperauus rIosBJIeHus repe-
,pacxoAa ronJIHBa npfi Irc[oJIbgoBaHIu Heto,{Hoft xa-

paKTepHcTuK14 ofNocI{TeJIbHblx npHpocroB.

aTaIIHH nO psAy IIputIHH, HanpHlvlep nOA BJIHfiHH€M 3aHOCa TenJIonepeAaIO-
xIHx rroBepxHocrefi, AeftcrBHTeJrbHbIe 3HaqeHHs OnPT arpefara 2 6yryr

oTnHtIaTbCfl OT pactIeTHbIX H OIIpeAeJIflTCf KpHBOfi b2.
Llcnoansyn pacrrerHble 3aBHcHMocrH, HaxoAHM lrarpy3Kn KorJloarpe-

raroB D, u Dr, coorBercrBylollrue cyMMapHofi uarpy3Ke Dz. Ec.nu 6sr
pacqeT npoHsBoAr.rJrcfl c yqeroM AeficrsureJrbHbrx 3HaqeHHfi onPT, orpe-

AeJIfleMbIx IIo b2, to Harpy3KH anperaTos 6rtrll 6u paeH u D1 u Dz.
Hecrraorpfl, Ha To' tlro pacqer npoH3BoA:.1.Jtcfl' no XOfl br, Qat<rHqecKufi

pacxoA TorrJrHBa orrpeAenrrercfl xpunofi b;. llosronay npu Harpyaxe D,
pacxoA To[JrHBa afperaTa
2 6vner 6n.nr,rrre- qeM

v J A v -

rrpu Harpy3Ke DL, Ha se-
THII HHY, NPONOPUHOHAJIb.
Hyro nJrouIaAI{ A2C2drer.
CooreercrBeHHo pacxor
TOrrJrHBa arperaTa / npu
Harpy3Ke Dt6yler MeHb-
ue , qeM npH Harpy3Ke

U1, HA BeIHqHHy' nponop-
tIHoHaJIbHyto a{rdp*.
klmen B BHAy, t4To Q1€1 :
: A2€2, HaXOAHM' IITO ne-
pepacxoA ToIIJILIBa B pe-
SyJIbTaTe' I4CnOJIb3OBaH I'If
uero.{Hoft xapaKTepucrH-

Kv bz rrponoprtloHaJlen raoua,4lI cicrdrdi. flonox<eHur roqeK ci u di nc'

Hbr H3 nocTpoeHllfl.
VI" pt".' II.39 BHArro, rrro arperarbl QaxtuuecKH pa6orarcr npH OfIPT

&>, cootBeTcTByIouIeM XapaKrepgcrgxe b2,a He npu OIIPT ,>, coorBeT-
crByrou{eM pacqeTHoft (HerouHoft) xapaKrepHcTl'IKer

bnp"A"tieHHe 3aBucllMocrefi 
'nepepacxoAq 

rorJIHBa LB or 6b, HtrrH

oT norperrrHocTr{ pacxoAHblx xapaKTepucrnK 68 urrleet 6o.mruoe sHaqeHHe

AJrs oqeHKr{ Aonycrr.rMocru yrrpoqeurafi npu pacqere eKoHoMHtIecKI{x xa-

paKTepHcrHK H qeJrecoo6pa3Hocrr,r o_cylgecrBJleHufl Tex vJrvr vrnbrx 3arpar
c qe.4arc yMenbrxeHuq uorperunocrefi . Lns, npu6nv>xeHHoro onpeAeJleHHfl
cyMMapHoro flepepacxoAa ro[JIHBa H3-3a norpelrlHoctefi o[peAeJIeHHs
9KOHOMITTTECKI,IX XAPAKTCPHCTI{K I4JTU OITHMAJIbHbIX H.AfPY3OK AIPCIATOB

Mox{Ho HcrroJrb3oBarb, no MeHbrueft nrepe, ABa c[oco6a. fleperrfi cfloco6

3AKJIIOTIACTCff B AHATTHTI,ITICCKOM PCIIICHHH SAAAqT4 HA OCHOBE NPCACTABJICHH'

pacxoAHbrx xapaKTepr{crr{K arperaroB B HAea[ILrsHpoBaHHoM BHAe. Brc-

ilofi cnoco6 - anailws HHrepecyrcrqux Hac coorHolrIenllfi c MoAeJIHpoBa-

HHeM peaJrbHbrx ycTaHoBoK 4 r,rcnoJIbSoBaHHeM MeTOAa cTaTHcTHqecKHx

ucnurisnft (ruretoaa MoHrc-Kapno)-
Mento} udeanusupoBaqHb}c rcapottftIcpucmurc saKJllotlaercr B SaMeHe

AeftcrggTeJrbHbrx pacxoAHbrx xapaKTepLIcrHK a"nre6pauqecKHMH Bblpaxe-

HvtflMrr, AarouluMr.r BosMoxHocrb 6ee satpyAHenufi BbIrIHcrflTb onrHMaJIb-

Hbie Harpy3KH napaJIJIeJIbHO pa6oTaloulux afperaToB"
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Ptuoo,

flpe4ctanuu pacxollHylo
HOrO TpexqfleHa

B - B^rnt *

xapaKTepncrl4Ky 6.noxa B BHAe KBaAparHq-

m(P - P,,,) * n(P - Po)',, ( lI-49)

Prun

rAe B*^ - pacxoA T6IIJII,IBa (r. y. r./u) ltpu M]IHHMaJIbHoft Harpy3Ke

P;"" (M'Ar), 
' 

Po - rorlKa_ _Hs.IIoMa v4eanrwsvpog3lHgfi xapaKrepl{cruKl'I
(pil.if .+O), a m (r. y. r./MBr . .r) u n (r. y. t./MBr' .I) - napaMerpbl

n,Ioli. clro xapaKTepHo Arq MoulHbtx co-

BpeMeHHbIx arperaroB. flpu MaJIbIx sHa- b
rreHHfx k pacxoAHafl xapaKTepvcrKKa
HMeer 6onrutyto KpHBH3HY, ero xapaK-

repHo AJIfl ycrapeBlrlero o6opyAoBaHur
cpaBHHTeJIbHO se6o.nluofi uoulHocrH-

t{rc6u ynpocrl'ITb - onpeAeJIeHI'Ie 3a-

Br.rcr.rMocrefr AB : f (6b) u c Hau6orlb-
urefi uarJlfAHocrblo BbIflcHHTb BJII{flHI{e

Ha HI{X OTAeJIbHbIX [apaMeTpoB' nPel-

craBHM CHCTeMy B BHAeAByx [apaJIJIeJIb-
uo pa6otarcIqux afperaroB: l-ro, xa-

paKTepI{crHKIt ..Koroporo 
oilpeAen"Pl.: II.40. Annpoxu.rMaqun xapaKrepuc-

c tofi Hnu ulnoit florpeuHocrblo' v z-to' rr.rK' or'oc'reJrbHbrx np]IpocroB no
rrpeAcTaBJlflIolqero B o6o6qesHoM BHAe ypaBHeHHIo (II-49).

BCe OCTaJIbHbIe arperaTbl gHeprocHcTeMbl.

Vc.noeus ualleHroAnefiruero pacnpeIeJIeHI{s cyMMapHofi Harpy3KH

P'': Pi + Pi
MexAy arperaTanar.r / u 2 no npI'IHqHny p?BeHcTBa oTHocuTeJIlIIbIx IIpu-

pocroB op" or"oi"t.no"ofi norpeursocin 6b oupegeJlennfl OIPT arpera-

ron 6yAyt:- 
i*, * 2nr(P', -Pr*o,)l ( I + 6b*) - mz * 2nr(P2- Pr"*)' (II-50)

a Pz. I,Icnontsyn (II-49), onpeAeJIHM

BylolqHe srLIM HaI'py3KaM' 14 CyMMap-
t

I
)2 .

fBercrByer I{cnoJIb3oBaHI'Ip B pacqere

u safiAeu HoBbIe SHaqeHI'If HarpysoK
pt vr Pz v cooTBeTcTByrorque HM pacxoAbl ToIIJItna B, vt Bz.

Orsocure.nruufi ilepepacxoA TonJIHBa

a l - 9 ,
LB:T 100,  %. (II-51)

Tarue pacqerblAoJrX(Hbr 6rtrt BbIIIoJIHeHbI 11pH pa3IHqHbIx SHaqeHHflX

6b* H orHoruer{Hfx L :;= - HoMHHaJrbHbIx MolqHocrefi arperaroB
Prrou
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II HX gKoHoMHqHocTefi . floc.neAHue Moryr xapaKTepHaoaarbcr ornorueHueM
I yAenbHbrx pacxoAoB rorrJrsna 0" npn HonnuHaJrbHbrx Harpy3Kax.

rrpH HcnoJIb3oBaHHH MeToAa crarucTHqecKHx ucnuranufi Anr o[pe-
/(eJIeHHff llepepacxoAa roflnnna 6epercfl KoHKperHafl (unu nto6as, rH[ore-
ruuecxaa) gHeprocncreMa H 3a,qaprcfl flpeAe.nu Bo3MoxHbrx HgMeHeHufi
napaMeTpoB ee gJIeMeHToe. 9ro Moryr 6url sKoHoMr{qecKHe xapaKTepuc-
THKH craH[ufi HJIH arperaroB, gHaqeHl,rfl Harpy3KH, conporrEeneHus .rrdnufi
sneKTponepeAaqu n Ap. SxoHouHqecKue xapaKTepucu{Ku Mor.yr 6urr ga-
AaHbI B BHA€ ta6auqu HnH HAeaJIHsHpoBaHHbrMH c noMorrlbro KBaAparHq-
Horo rpexruleHa. IIp" sroM Heo6xollEMo 3aAarbcfl 3aKoHoM pacnpeAeJre-

II.4l. 3agucurr{ocru repe-
pacxoAa Ton.rrHBa oT nof-
perrrHocTH B onpeAeJreHuH

ONPT.

H14fl, guaqeHuft Toro rlJrtr HHoro
BAJTA HX I{3MCHCHHfl.

CnequaabHo paspa6otaHHble .4nfl SIIBM nporpaMMhr Aaror BosMox(-
Hocrb BBoAHTb B pactler c.nyrafiHbre gHaqeHr{r Hc[oJrb3yeMbrx B perueHura
napaMeTpoB B cooTBeTcTBHH C IIDHHflTbTMH SaKOHOM paclpeAeJreHr.rff Ir
IIpeAeJIaMH I{3MeHeHHfl. floatopnfl MHoroKparHo pacqerbr pexHMoB, cTa-
HOBI,ITCn BO3MO)I(HbIM HaKOnHTb CTaTLICTIIqeCKHe MaTepHa"nrr (OrXyIa U HA-
sBaHHe naerola) u, o6pa6oraB Hx MeroAaMH MareMaru.recxofi cTarHcrHKH,
fion]ftIHTb BepoffTHOCTHbIe XapaKTepr,rCTHKH SKCTpeMaJrbHOrO perueHr{s:
B paccMarpnBaeMof,t sag.a'te - pacqera onrnMaJrbHoro pe)KHMa. B xa.re-
crBe raKux xapaKTepHcrHK Moryr 6um HcnoJrb3oBanbr MareMarurrecKoe
o)I(HAaHHe H .qucnepcnfl onruMaJrbHbrx gHaqeHufi HarpysoK craHrruft, naare-
MarHtlecKoe oxHAaHHe H AHCIIepcHfl Mr{HHMaJrbHOrO CyMMapHOTO paCXOAa
TonJIHBa. Ha pnc. II.4l e saurprrxosauuoft soHe.rrexar KpHBbre, nocrpoeu-
HbIe no MeToAy HAeanH3HpOBaHHbrX XapaKTepHCTHK H COOTBeTCTByTOqUe
pa3fiHtIHbIM gHaqeHnfllt napaMerpon ftr, kz H $ npr.l lr, : I u HoMHHaJrbHoM
sHaqeHHH cyMMapHoli HarpysKr{. flyHxrupHofi nuuueft noKasaHa Kpr,rBas,
nofiyrreHHar MeroAoM crarHcTuqecKnx Hcnbrranuft Anff oAHofi xouxpersofi
gHepfocHcTeMbl.

Puc. II.4l Aaer Jrnrrrb o6rqee npeAcraBJreHue o xapaKrepe BaBacauocreft

II.42. I( onpe4e.neHan,qo[o.rrHureJrb-
Hoft norperrrHocrn, sHocuMoft npeA-
craBJrenr{eM xaparffepxcruK B ra6ynu-

poBarrrroM Br{Ae.

rrapaMerpa BHyrpu eu6paHnoro r.ruTep-

4 8 /2 t6 tb.%

7 6 7T

AB* =- I (6b*). fIpH HcnoJrb3oBanun pacxoAHblx xapaxrepucrnK repepac-
xoA TorrJruaa AB* : I (68*) onpeaehxercs npuMepHo TaKHMH )I(e saBncu-
MocrflMH. Aauuue pnc. II.4l Mox(Ho HcrloJlb3oBarb JrHIrIb Aflr oqenbttpn-
6nuxeHuofi oueHxu BosMo)KHbIx BeJI[rIHH nepepacxoAa-

Ans perueHufl KoHKperHbrx rexHrIKo-aKoHoMHqecKI{x 3aAarl Hy)Iffi_o
rrpo H3BoA HTb rrocrpoeH Hs [oAo6H ux saB HcuMoctefi c HcIIoJIbSoB aHI{eM Aeft -

cTBHTeJrbHbIx eKpHoMI{qecKHx xapaKTepucTlrx ctauqnfi .
Beluquna Bo3Mo)r(Horo cHHx(eHHs [epepacxoAa ronJIHBa ollpeAeJlfler

qenecoo6pasnocrb sarpar Ha ycraHoBKy yctpoftme HJIY BbfrIoJIHeHHe
pacqeroB, o6ecnequBalorrlux noBbrrrreHHe roqHocru HcxoAnofi uHQopMaIr.HH.' 

ConocraBJreHHe nosrvroxffiofi orHocl{Te.nlsofi SKoItoMHH TonJIHBa (na'

nDr.rMep, 0.8-i,}aioi npq HauBblroAnefiuena pacrpe-AefleHuu Harpy3Kli
(ries yu6ra rorperrruocrr 6b*) c Bepoflruofi nenuqusofi norpelunocru (ua-

np"*tp, 0,25-4,3 o/o) nogeonur orlpeAe ilvrb BeponrHyl^o je{Hl}FY Aen-
cisHrerrHofi eKoHoMI4H ToIIJII{Ba (e- 4anuou npuMepe 0,5-0,75%).

Oco6eHHocrbro pacqeroB, BbrnoJruffeMblx c noMolllrro 3[BM, Rn.nlercfl

npeAcraBJreHHe xapaKTepucrtrK e ra6ynupoBaHHoM BHAe, Koropoe BHocHT

AOnOJIHHTeJrbHyto nofpelxHocTb, onpeAeJlslolqylocfl I{HCJIOM HHTepBaJIoB Z,

Ha Koropue pas6naaeicq Becb Ar.rana3oH H3MeHeHHfl nepeMeHHblx. Bogtolox(-

HOCTb yBefl lrue Hr4fl. . z, np u6.rr uxarculero AHcK peTH yrc 3aAatl y K HeIIpep_bIB_-

Hofi u cnuxrarcqero norpeunocrb, orpaHllquBaercs o6teMoM IIaMrrH 3qBM.

Mox<so crruTarb, trrb ourocureninofi norperuHocru LB* B nocrpoeHuH

pacxoAHbrx xapaKTepncrrrK coorBercrByer paBH as, eit orHocI'ITeJIbHafl tro-

rpeuHocru Ab* B orrpeAeJreHr.tu orHocLITeJIbHbIX npupocroB pacxola ron-

.rrqBa. Ecnu JIHHeapH3oBarb yrracroK xapaKTepvcrnKr4 oTHocIITeJIbHbIX

n p HpocroB, coorBercrB yrorrlafi p a6oueu_y A I4ana3o.H y u3YeHeH Hfl Harp ygK I'I

AaHHofo arperara (H"tri crasUlau) or P1 4o P, (prac. 11.42), ro MaKcH-

MaJrbHoe 3HaEreH r{e norpeuHocru ra6y.nupo BaHHfl xapaKTep HcTHKI{ 6yaet
o '- n (Pz- Pr) t' y' 

+, rKe n - napaMerp, oupeAeJlflIolq,Hfi sa'p a B H o  o o : -  - f f i . q  . .

KJroH annpoKcgMHpyloqefi npnuofi. 3Ty BeflHrIuHy Mox{Ho orHecTH K cpeA-

HeMy 3HaqeHHn oTHocHTeJrbHoro rlpHpocTa Ha paccMaTpHBaeMoM yqacTKe

xapaKTepIJcrr4Kr4:

ob* : 0I-52)

Be.nnqHnu 6b* AoJr)KHbr Ao6asflsrbcfl K norpeuHocru B olrpeAeneHl'IH

orHocrrreJrbHoro npHpocra rrpn HcIIoJIbSoBaHuu ra6yJIHpoBaHHbIx xapaK'

Tepr{crgK. Heansfl He 3aMerr4Tb, qro AonoJIHHTeJIbHafl norpelxHocrb AlIc'

KpeTH3a[I{H HenpepblBHblx SaAaq Mo)KeT [peBbIcLITb IIOTpeII]HOCTH'

cBf3aHHHe c HeToqHocTbro olpeAeJleHHfl XapaKTepI{cTI'IK-

Bnpax(eHge (lI-52) Mrox(er 6srrl ucuomsosaHo AJIn onpeAeJleHufl ueo6-

*oAn*oro qprcJra HHTepBaJroB rrpu saAansoft 4onyctuuoft BeJIHtIHHe no-

rpeIrIHoCTH.- 
AHanug uoflyqegHbrx saBuclrMocrefi ,qaer BosMox(Hocrb cAeJlarb HeKo'

Topbre o6que BbrBolbr. Hapr6onnlruwft nepepacxoA ToIIJIHBa noryrlaercfi

npH Hc[oJrb3oBaHHH HeTOqHbrx xapaKTepHCTHK HII*| IIpH OTKJIOHeIIEI{ OT

I 3aueruna, qro cpeAHeKBaApaTHrrHafl florPeruHocrb IIpH paBHOMepHoM pacnpeAqleHHE

6y4et MeHblrre n {T pae.



o[THMaJIbHoro pex(HMa craHqufi, xaPaI(TepHcTHKH Koropbrx HMeror 6ons-
Iuylo KpHBH3HY. Ans MourHblx arperaroB, HMerourux norrrH.illHefiuue pac-
xoAHbIe xapaKTepHcrHKLI, AOnyCTHMbT AOBOJTbHO 3HarrHTeJIbHbre orKJroHe-
H1d,n OT onTHMaJIbHOro peN(HMa' TaK KaK nepepacxOA TOIIJIHBa npH gTot\r
cpaBHHTeJrbHO HeBeJrHK.

3annernu, qro HHKaKHe orKJIoHeHHs or onTHMaJIbHoro pex(HMa HeJrb3fl
crlHTarb AonycTHMbIMH, TaK KaK OHH npHBoAflT r( nepepacxoAy rorrJrHBa.
CpaanureJlbHo MaJIafl ero BeJIHTTHHa H HH3Kafr ToqHocrb HgMeperrnr pac-
xoAa ro[JIHBa He Moryr cJIyx{HTb onpaBlaHHet\{ HCnOJIb3OBAHHfl, HerOqHbrX
HCXOAHbIX AaHHbIX UJIH OTKJIOHeHHfl, OT OnrHMaJrbHbrx pex(HMoB, TaK KaK
Qaxruuecxnfi nepepacxoA TonJIHBa npu eroM BcerAa cyqecrByer He3aBHcH-
Mo or roro, Mox(Ho JIH ero odgapYxuTb c 119146lrlblo HMeloul4xcq ra3MeDr4-
reJrbHbrx npu6opon.

B HacroflIIlee BpeMt Her AocTaror{Ho o6ocHosaHHbrx H AocroBepHbrx
AaHHbIX o BepoffTlrblx orKJroueuuflx 4eficreureJrbHbrx sHagegr.rft OIPT
HJIH paCXOAa TOIJIHBa OT pacqerHbrx xapaKTepHcrHK 3a CqeT r{sNreHeHHq
cocroflHHn o6opy4oBaHHf. Mox<Ho rroJrararb, sTo uaulontrrrHe orKJroHe-
HHfl llopn[rta 10-15% unaetor Mecro AJII KorJroarperaroB, AocT4rafl. B or-
AeJIbHbrx_cilyrraffx 25-30o/o no OIIPT w 2-3% ro pacxoAy rorrJrr.rBa.
n{n ryp6un eru orKJIoHeHHr cocTaBJrflror coorBercrneHHo 3-5 Yo n A,S-
I Yo, a prn 6noKoB - 20-35 o/o u 2,5-4 %.

OcHoeHofi npuvunofi cHuxreHufl sKoHoMHqHocrH flBJrflercs sarpfl3HeHr{e
renJron.epeAarorrlHx noBepxHocrefi-(axpaHHbre rpy6u, rpy6xn [aporeperpe-
nateneft, Bo3AyxonoAorpeBateneft, KoHAeHcaropoB, pereHeparuBHblx no-
AorpeBarenefi HHgKoro H BblcoKoro AaBJreuun). Eoauruoe ejHquue oKasbr-
Balor raKx{e noBpex(Aerr4fl, o6uyponxn KorJroarperaroB vr noBbrrueHHe
reMneparypbr oxJra4Aaroqefi no4u.

I n a s a  m

oIrTuMr,ISAqUfl PEIItTTMOB
TEtrJrOBbrx aJrEKTpuqEc[tHX cTAHTIEff

, S fff-l. Onrrmusflqrs 1i"*r*ot
rpytrrrbr rrapaJrJreJrruo pa6oTarou{[x arperaroB

pacqer onrHMaJIb HOrO peXHMa, HCnOJrb 3ys roJIbKo xap aKTep HcrHK rr carlrHx
arperaToB.
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3aAa.ra Mox(er 6urn nocraBJreHa raK. 3a,qano qncro napaJrJIeJIbHo pa-

6marcqHx arperaroB n 14. Hx o6qaq Harpy3K a Pz. HyxHo pacrp-eAeJlHrb

Harpy3Ky MOKny arperaTzuH TaK, 'Ito6H cyMMapxble 3aTparu-82 6amu

MuHHMaJTbHbMH HpH ycJIoBHI4 noKpblrHfl 3a,U,aHHofi uarpysxn- 3ro Moryr

6lrts 3arparbr AeHoKHbrx cpeAcrB, pacxoA ycJloBHoro rorIJIHBa, TpyAo3a-

Tparbl Ha ao6rr.ry H AocraBKy rorrJII{Ba, BbIpa)KeHHbIe s nro6Hx eAHHHIrax,

H rrp.
lilero.q HeorrpeAeneHHbrx MHolrfl{Te.rrefi JIarpaH)I(a. 3a4ava Haxox{AeHl{fl

sKcrpeMyrtla QfnKuHH MHorr,rx ilepeMeHHbIX Mox(er 6url peuleHa MeroAaMH

Bapr{a[HoHHoro HcrrHcJreHHfl, B qacTHocTll - MeTOAOM HeOnpeAeJIeHHbIX

Frnoll(HTeneft Jlarpanxra.
3auuurena e o6u,e1,r BlrAe BbrpaxeHHe -BeJIH.IHHbI, 

sKcrpeMyM KoropoH

Mbr Hrrrernr- .[[.onvcTHM. tITo 9To cYMMapHul't pacxoA ToIInHBa

n

F -  
2 B,-+MHH.
d:l

(rII- I )

@yHxu6fl, sKcrpeMyM Koropofi Mbr crpeMuMcfl uafitu, HocHT Ha3BaHHe

qeneeofi $gnrct4uu, vIItH Qyuxuau qe.IIH.

Vpaeueuua, onpeAeflqroulae ycJIoBHs, npH BbIIIO.IIHeHHH Koropblx

aon*nu 6urr peueHa 3a^aqa, Ha3blBalorcff ApaBHeHuflJ|ltt c*frau. B AaH-

HoM cnyqae raKr.[M ypaBHeHI{eM flBJIfleTcfl ycJIoBHe 6ata]Hca HarpygKI'I"

Ono 3arHcblBaercfl a raxofi QoPrae:

E : P 2 - ) P , - 0 .
i:7

CIrr-2)

Hanu,rue ypanueHufi cBfl3n HaKJraAbIBaer oI'paHHqeHHff Ha_ peueHHe
gaAarIH. B saruerr,r C.11yl{ae OfpaHLIqeHLIe HMeeT BHA paBeHCTBa. Vqet Orpa-

HH'ICHI,Ifi BUAA HCPABCHCTBA PACCMOTPCH HHXE.

Aalee .o"rurn"ercr QyHiuun .r-larpanx<a. Ona ilpeAcraB;lrer co6ofi

cyMMy qelesofi QyHxUnrn H ypaBHeHHfi cBfl3H, BBeAeHHbIx c HeKoTopbIMH-'

noKa HeorIpeAeJIeHHbIMH,' MHO)KHTeJIflMH:

o - F +  e E : 5 u , + " ( e " (III-3)

Tar rax BbIpa>KeHHe B cxo6xax patsHo Hyary, ro MHHlIMyrrl QyurUuu
Jlarpauxa coBnaAaeT c MHHHMyMoM Ee.[eeofi QynxUr'ru fi 6y4et HMerb

HuJngln ( gcnoenotil erccmpengu).
' 

Au@epeHqupyeru Qyuxrtnro Jlarpauxa ro BceM He3aBHcI4MbIM nepe-

MeHHbIi\{, cqgTa.f HeonpeAeneuultfi MHox{HTeJIb IIocroflHHbIM, r{ IIp HpaBHH-

BaeM qacTHble npoH3BOAHbIe HyJIIO:

AO }Bi

@ : n P i
- e - 0  ( i - 1 r . i r r f t ) .
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VpanueHnn (l I I-5) Bblpaxalor npuHtlun pqBeHcmsa omuocuffLertbubtx

Tax xax qacrHbre npoH3BoArrbre oT pacxoAa
oTHOCHTeJIbHbTe rrpHpocTbr pacxoAa To[JrHBa, TO

b i :  e ( i -  I

Prur"4 Pi 4 Prr^*..

TONJIHBA
tIOnyrlHM

n).

no Harpy3Ke -

(rrr-5)

(III-6)

Knaccu.recKue MeroAE[ BapnarruoHHoro r{cqucJreHufl He Aaror HaM npge_
Ma' c noMolqblo Koroporo Mo)Iffio 6u.no 6u saxoAnTb sKcTpeMW $ygriuul.lnp HjraJr HqHH orpaH fiqenuir nu1a Hep aBeHcrB.

rlpaxruvecKu nolo6usle 3aAaqu peruarorcr [ocJreAoBareJrbubrM HcKflro-qeHHeM nepeMeHHbIX' BbIIII€AIXHX 3a nPeAe.nU, yCTaHOBJIeHHbIe TeMH HJIH
HHbIMH HepaBeHcrBaMH- .4,onycrurrr, qTo p_erueHue oflucauHofi sAecn 3aAaqu
noxagaJlo, qroB o[THMaJIbHoM pexrlMe Puon, ] porr"*. H plon, ] prrr"*".
Torla sraM arperaraM 3aAarorcf MaKcHMaJrbHo ,ronycruMbre HarpygKu,
a y?xay ocraJrbHbrMr{ arperararlru pacrpeAeJrflerce Harpy3Ka 

'itz 
_

- (Pouu* * Pr""*"). 
' r

Tax xax gTa BeJlrrlusa.6o.urrue, qeM pE - (poon, * p6nr), to Moxer
oKasarbcq' qro AJIfl arpefara r ycJroBne (III-6) He 6y4er BbrnorrHeHo, T. e.
P ron, ) P ruo.. TorAa- gToMy arpefary raK>I(e ga.4aercff MaKcr{MaJIbHafl
Harpy3Ka' a Mex(Ay ocTaBIUHMI'Ics n-3 arperaraMr.t pac[peAeJrflercfl
Harpy3Ka

P: - (P u*u*t * Pl""*" * Prr"^").

Ec.nu qeJreBafl Sy"*trt{" 3aE.HcHT or MHoTHX nepeMeHHbrx, To raKafl
npolleAypa 3aHHMaer MHoro BpeD[eHu. B rex cryqas.x, KorAa orpaHgqeHpfl
.nuHefiHu (xax paBeHcTBa, TaK H HepaBeucrna),-ro raKge i*roaor *u* yH-
HeIiHoe' KBaAparI{lIHoe H BblnyKJroe nporpaMMHpoBarr He noseorffror .nerKo
Hx yqecTl. flpu HcnoJIb3oB aHHHALIHaMHriecKoro nporpaMMr{poBaH Hfl, HApv-
rHx MeroAoB ycKopeHHOrO [epe60pa BcflKHe OrpaHHqeHHfl O6HqHO fi^p"-IrIaroT perueHHe saAaqH.

flpwdnnx(enHoe aHaJIHTnqecKoe perrenne saAaqu HaxoxAeHr.{fl oKcrpe-
MyMa QyHxquH HecKoJIbKI{x HegaR-HcHMbrx nepeMeuHbrx npu orpaggrre H1gx
BI{Aa HepaBeHcTB Mox(er 6sITb uafi4euo c noMorrlbp Tex r4Jtg H1brx Hcr{yc-
crBeHHbrx npHeMoe, orpaHHrreHHfl a Qopnae HepaBeHcrB Moryr 6urn v*-

80 81

(III-10)

TeHbr npH perxeHHH onTHMH3aUHOI{IIbIX 3aAaq c noMolllbrc TaK Ha3bIBaeMbIX

Wmpa$nwx QgrurcL+urt. nns peueHHfl 3H_epIerHrIecKHx saAarl eror MeroA

"n"pu61" 
6u"tr irpHMeHeH Kuncepolu, a B Coeetcxou Corcge - E. B. I{ser-

xoelu,,,r u B. M.-fopnrrrrefiHoM. Cyuruocrb MeroAa 3aKJlloqaercfl B HctIoJIb-

3oBaH HH aH ar HTHrrecKHx Bbrp ax(eH ufi , np u6JII{x(eH Ho an[poKc HMHp yloulHx

H ep a BeIIcrB a, on peAeJI fl IOulHe _Olp aH HrI eHfi fl'''EC"ulr 
Harpy3Ka arperaTa P ue AoJDI(Ha 6u6 MeHblIIe MHHHMaJIbHo Ao-

nycTgMofi u 6o.5slxe MaKcI{MaJIbHo AonycTqMofi senplgHbtr' To B BbIpa}KeHHe

tl6n"uofi QyuxUun Mox<Ho BBecrI't $yirxUuro' paBHyIo HyJIIo npH co6'uto-

AeHHH HepaBeHcrBa (III-6) H npuHnMaloqyrc
npoH3BoJIbHo 6o.nuuue sHaqeHus rIpH Hapyrue- Y
HHH ero. TOrAa Harpy>KeHHe paccNrarpHBaeMoro
nartAndmn^o . .oot rw P , - -  r ; ITIw nrqrnv3Ka ero HHIKO
I l-lr\-P Cr r vy q lvvr rr ' Dtartu -- - r J

Puo" 6yaet HacroJlbKo SKoIIoMHrIecK[ HeueJleco-

o6pasHofi, qro BbIroAHee B oAnor{ cryqae ne-

peAaTb qacrb Harpy3KH Ha ApyfHe arperarbl E
ullrr B ApyroM cnyqae cHflTb c HHX IIaCTb-Ha-

rpysKn, qro6u Aofpy3HTb paccMarpuBaeMblu re-

u'eiarop Ao P*o". n-pt erort'r ueJleBafl Qynnuun
I]MECT BHA:

vj. (III-7)
n

- L F, .L)
i : l

n

P :2 c,B,
i : l

3Aecn c, u B, - qeHa H pacxoA TonJIHBa arpe-
rara i, a Vr - urrpaQnaa Qyuxuun' ytIHrbIBa-
roulafl orp aH Hqe HHfr , HaKJIaAbIBaeMbIe IIa Harp y3-
Ky i-ro arperara. Au@epeH[Hpys QyHxuuto
Jlarpanxa no HarpysKaM, rIoJIyqI{M

# : c r b t + Q , - t : 0
( i  -  l ,  . . . ,  n ) , (III-8)

r A e  e - MH9)I(HTSJIb JlarpaHxra, onpeAeJlfleuuft ypaBHeHHeM flatauca

Harpy3KH (III-2), r[ l i : 
# 

- qacrHan

III.l. O6nrufi nu4 urrPa$-
uofi Syuxqvu u-ee nPoll3-

BOAHOII:

AP - AorrycruMaf, neP€rPFKa;
€lraKc - MaKCIIMaJIbHO BOSIdO]I(-

Hoe snaqeHne OfIPT B cxcreMe.

rpoH3BoAHafl urpaQucft

6vsrqun.-' - 
H; p"". I I I. I noKa3aHbr rpaQuxu rurpa$nofi QyurUuu u ee. npou3-

soAHofi.
BnpaKeHHe rurpaQHofi QynrUHI{ Mo)Ker 6urn -nn6paHo rtlo6oro BI{Aa'

Xe.rrar'e.nruo, uro6oi otu 6nid rpocroft, JIerKo 4uQQepen[upyeMoft u c uan-

6onruefi 
"".na"ut 

npu6nux<eHua BocrpogseoAsulefi saAaHHHfi 3aKoH

oipur"oeHufl. O6r'.'fr'nua ypaBHeHI{s urrpa$uofi QyHxuI.IH ldo>KHo nPeA-

CTABHTb TAK:
Y-f t (P-P 'u* .  l )  nP"  P>P*u* . ,

V:0  r IpH P*nn<P4Puaue,  ( I I I -9)

V-  f r ( lP-P* ' "1)  nPw P(P ' * '

B eHAe npuMepa Mox<Ho rpuBecru BbIpalKeHHfl:

Y : ar(P - P"o")' nPa P >P'o",

V -  az (P-P" ' " ) '  nPn  P(P" ' .



oco6enHocrr{ pacnpeAeJreHfis_ Ha.pysKr{ MexAy KornoanperaraM',
MexL(y KoHAeHcarIHoHHbrMH rypdoarpenaTaMu H Mex.qy 6uoxaun. pac-
xoAHbIe xapaKrepHcruKH n XOil KorJroarperaroB, KaK noKa3aHo a $ II-8,
o6u.rHo rpercraBnqnr co6ofi HerpepHBHo Bo3pacrarcrrlHe ansQepe"qr_

g,4,f@n

020 40
6

20
tu

Pr, t/8n 75 20 40 Pr,llEm 7,t
z

III.2. Xtplr<1.pr{crr{Ku OilpT AByx r(oriAeucaurioHHbrx
Mapuas XOII (a) u saBr.rcr{Mocrb Harpysxrr KaxAoro

uarpysxu (a).

ryp6oarperaroB (a u 6), cytr-
rypOoarperara or cynruapuofi

pyeMbre Syuxur.ru. I,IuercItlue Mecro se6onrruue cKaqKu OfIpT, yqarbrBaro-
ulue H3MeHeH He cocraB a p a6ora rc[^tu T_aIp eraroB co6crs eH H brx H y]r{A, JrerKo
cfJlax(HBaloTcfl' KaK noKa3aHo B $ II-2. Taxl.rnr o6pa3oM, pacupeAeJreHge
Harpy3KH no ycJIoBHIo.. paBeHcrBa orHocr{reJrbHbrx npHpocioe (lII-b) He
BcTper{aer sarp_yAHeuuft. 3ro yc.noBHe Hapyuaercfl B Tex cryqaflx, KofAa
Bcrynant s AeficrBHe re urIH krHue orpaHnqeHur BHAa (lll-6): Moxer oKa-
sarbcs, rrro npH cHr{x{eHuu o6uefi HarpysKu arperar I 6yaer pasrpyx(eH
Ao MHHHMaJIbHO AonycTHMoro sHaqeHfifl Pro, rlpu coorBercTByroqeM eMy
O|IPT b,uor. IIpu erorvr elrle co6"urc4a.*ri"'-!*oBr{e br*o" - s. OaHaxo
npn AaJrnnefirueu yr{eHbrxeHuu o6rqefi narpysxa OIIpT'e 6yaer npoAoJr-
>Karb cHHx(arbcff, a br*r* ocTaercfl HeI,BMeHHbrM (xar noKa3aHo Ha
pHc. II-8), r. e. ycrloBne (III-5) 6yaet HapylueHo. Taxoe HapyrueHge Bos-
Mo)I(Ho H rIpY Bo3pacrasuIE o6qefi Harpy3KH. 3ro xacaercr Bcex BHA6B
ocHoBHoro o6opyaoBaHHr (xor.non, ryp6uH, 6noxon). B no.qo6Hbur *vl
rraflx qeJrecoo6pasno H?V9H_HTn cocra-s- pa6oraroqux arperaroB (uro nir_
Apo6_uo paccMorpeHo B $ V-O).

Kax noKa3aHo B $ II-4: XOn ryp6oarperaroB npeAcraBJrfler co6ofi
KycorrHo-cryleHrrarHe QyHxlzu, nosroMy He BcerAa yAaercr BbrAep)r(arb
rpe6onaHue paBeHcrBa OnpT. B mxui cnyrrarx ycrroBue (IiI---5)-';;;:
ffilT 

npaBHJIoM Harpyx(eHHfl typ6oreueparopoB B nopffAKe Bo3pacrantn
L''rrrr. U[paBeAJIHBocTb SToIo ycJIoBHfl cqeBHAHa, a rIpHMep e[.o npHMe-
HeHrrfl npHBe4eH^ HHIKe (AononHHreJrbHo K $ II_2).

Ha pnc. III.2 IIoKa3aHbr XO|I AByx Ko"i"rcuuuoHHbrx ryp6oarpera-
roB ra Hx cyMMapHafl xapaKrepHcrHKa. flpnn oAHoBpeuesHofi pa6ore AByx
arperaroB Harpy3Ky or 0 ao 3l MBr Aorrx(eH nalipar.u Tf_2'(ryp6orere-

82

parop J\! 2). flprn AalrsefirueM pocre Harpy3Kn Tf-l ua6upaer 20 trIBr
npu O|IPT 2,34 fxan/MBr . I{. BospacraHue- cy_MMapHofi narpy3KH cBepx
Si lvtBr Jrox(Hrcr Ha Tf-2, Harpyx(aeuufi c 3l MBr Ao HoMHHaJIbHofi na-
Ipy3KH. BospacraHne cyMuapfofi HarpysKn or 70 lo 75 MBr Bocnpg-
HHMaer  T f -1 .

Ha pHc. III.3 Mbr BHAr{M aHaJrornqHble xapaKTepvcrurr orHocHTeJIb-
Hbrx npupocTpB pacxoAa r\tfl 6.roxos. Hax.rtoHttue (xpunonusefiHble HJIH

cflpflMJreuuue) yqacrKu orrpeAeJrflrorcq xapaKTepHcrHKaMI{ KorJIoB, a Bep-

THKaJrbHbre yrlacrKr{ - xapaKTepI{crHKaMH typ6nn.

i , ,  e' ft&n,t

J60

340

320

300

280

zou,rg 129 149 t60 ia? 4,ttBn'uu J00 J40 J80 420 Pr,ltl&n5al

2'KEnr

JOU

J40

III.3. XapaxrepucrHKH orHocHreJr!{llx up4pgcTgp rpex $195o.n. (lio MBr ua
upr.rpo4uou rasl, lbO MBr Ha AIU u- 2-00 MBr-ua AIII) (a). CylauapHar

xorl (6).

Ta6rx.tHufi ueroA pecnpeAereHns HarpyBKH. Xaparrepl{cruKu orHo-
cgTeJrbHbrx npHpocroB pacxoAa rerIJIa 6noxoe _Moryr 6nrl [peAcraBJIeHbI

B BHAe ra6nu\, TaK )r(e KaK r,r XOII rpynnbl 6noxos I'IJI]I Apyrux IIapaJI-

JreJrbHo pa6orarculrdx arperaros. Ta6n. 7 r.snfl,erclnpuJ\{epoM raKoro rlpeA-

crasneH-Hq XO[I, rpHBeAeHHbIx Ha pnc. III.3. B ta6.nuqe yKa3aHbI Ha'

pr :130 + f f i  (138 -  130) :  136 MBr,  Pz :123 MBr u Ps :

: 182 MBr.
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CBOHMH MAKCHMAJIbHbIMH HATPY3I(AMH (U COOTBCTCTBYIOUIHMH HM ONPT342 u 355 r/xBr ' u), a^19py3ry npoAorrlr(aer Hu6rparr dro* 2, onprKoroporo Bo3pacraer ao 375 r/5Br ' '{. Ha pHcyHKe roKa3aHbr Agana3oHbrH3MeHeHHr HarpyaoK u OfIpT 6.iloxoe.
Ta6nsqsufi ueroA B pa3nurrHbrx Molu$nxaunsx 6un rxupoKo pacnpo-

crpaHeH B npaKTHKe sKcrrnyaraquu T3C H aHeproc'cTeM Ao sue^peH'fl

Ta6nu4a 7 - Xapaxrepncrnt(H orHocHTeJrbHHx npupocroB pacxoAa rerua
rpex 6.loxoB H craHurln

, 1 3
100
100
100
106

t72
172
172
172

395
395
395
40r

408
415
421

280
292,5
285
287,5
290

292,5
295
297,5
300

r00
I00
100
H 3

330
332,5
335
337,5

123
130
138
144

360
362,5
365
367,5

200
200
200
200

150
150
150

370
372,5
375

302,5
305
307,5
310

395
395
395
395

340
u2,5
345
347,5

460
464
466
468

BbMucJrnre.nruori TexHHKH. flpu6nuxeHsufi yrrer fiorepb ocyulecTB trrfl.Jrcfl
B3aHMHbIM nepeMelqeHHeM (no oeprwxanu) ruxa"n crauuafi Hat eengqgHbr,
coorBercrByrolllue yMHoxeHnro OIIPT na xoeQSHrrHeHr#; ("". $ V-l).

S III-2. Ourruuaaqun perrczruor TEC,
pa60rarorr{ux Ea EecrcoJr'ri[x BEAaX TOrUrtrBa

84 A E

BHAax ronJrr.rBa. 3ro oco6eHHo xapaKrepHo A"llq T3C Kqynllx MeraJlrlyp-

1HTISCKHX 3aBOAOB, 1.Ae K OCHoBHbiM BHAaM TOSJIHBa - ra3y' ugfrru, yrnlg -

AO6aerqeTcfl AoMeuHufi fa3 r.r Apyrne no6oqsue upoAyKTIrI OCHOBHOTO npg-

H3BOACTBa.
nj" gToM safta:cla onrHMH3a\Lrkt cTaHoBHTcf oIIpeAeJIeHHoFI JIHLIIb B roM

cflyqae, ecJrH 3aAaHbr KoJrHqecTBa oAHOfO I{JIH AByx uan6onee gKoHOMHtIHbIX

BHAOB T,rrrtrrBp.'TorAa 
.rpe6yercfl MI,IHLIMLI3HpOBaTb KOJIHTIe.TB. pacxoAye-

Moro olHoro lueaonor*utoufe.bu) BHAa rorIJIHBa (o6uvuo 9To - AaJIbHenpH-

nosnofi yro"rrl).
oanaxo H B eroM cryqae 3a/lasa Moxer 6urn pelxeHa B AByx BapHaH-

Tax: npn cx{uraHHH pa3II{I{HbIX BHAOB TOnJIHBa B TOIIKaX pasHblx rpynn

r{oTJroB H rrpH coBMeCTHOM C>KHraHLtI4 AByx liiiH Tpex BHAOB TOII"IIHBa B TOn-

Kax oAHHX I{ TeX }Ke KOTJIOB-

PaccuotpgM 3aAatly orIrHMIl6;aIIH14 pex(HMa T3C, pa6oraroqefi sa AByx

BUAAIK TOIIJIIIBa.'CxnraH[e 
pa3JIIlqHbIx BHASB TonJIHBa B TonKax pa3JII{qHbIx rpynn

KOTJTOB. oCHOSHOfi SaAa,reft onrHnas3atlHl4 pex(HMa B STOM Cflyrlae flBJlfle-

TCfl npanu.ulnuft ut6op cyrrlrvrapHofi napolpoH3BoAI'tTeJIbHocTIa KoTJIoB

u.nu 6noxon, pa6orarcqHx Ha HeCKOJIbKHX BI',IAax TonJII{Ba- 3ra gan.aqa

gBJIfleTCfl 4ucxpernofi u peruaeTcfl MeTOAaMI'I MaTeMaTuqecKgro UpOrpaM-

;il;;;"il Oar"Ko, ee Mox(Ho cBecrLI npl{ HeKoropblx Aonyl11eggflx K HG-

;p6pr;;ofi saAa're H Aarb npu6nHxeHHoe aHaJII'lrHrIecKoe perleHue'

BseAeru noHflrr{e o HoMHHaJrrsoft p.acuernofi MoIIlHocrI{ (unu ilapo-

npoH3BoAnre.nluocu) KoTJroafpefaroB 
-(u.nu 

6.rroron) Ps.p.
' 

B uu""HoM cflyqae 9To rr,roxer 6url HoMHHaJIbHafl napo[poI'I3BOAHTeJIb-

HOcTb, 
"U"nn."orriu" 

1JIH Ha16onee pacnpocTpaHeHHaq Ha'AaHHofi TOC'

Cyrrarr,rapHble HoMI,IHaJIbHbIe 
"ouf"5*u' 

(p,ni 6.noqgoft TAC) HnIa napo-

npog3BoAn".nonoi"r ."i""" tna TOC c o61qglt{- naponpoeo'4ol''I), pa6oraro-

rrlgx Ha TorrJrHee A Prav Ha ToIIJIHee.B P'B,6y4yt onpeAenflTbcfl yM1to-

x(eHHeM &.p Ha roaQQuuueHrbl X u q:

P^n XPa.p  ̂  PuB: gPn.p- ( I I I '11)

Als IOJI]^IeHI{ff qeJIo[II'{CJIeHHOTO perueHl{fl BbIqHCJIeHHbIe ApO6HUe

ggaqeHfif OKpyInflIOTCf. TaXUIr,t o6pa3Ornr' 3a^aqa SBOAHTcR K pacflpeAe-

JreHHro Harpy3KH Mex<Ay AByMff KoTJIaMI{ (nepeMeHnoft rlaponpol{3BoAH-

""nitoat"u.'Bog*oxgocrb 
npIIMeHeHHr gToro MeroAa ocHoBblBaercr Ha

AonyqeHHH o MaJIocTH pu.n"o"A-"9*AV XOn KoTJloarperaroB (n o6eux

;pti*;i i nu Hcnorb3oBaHr.ru o6o6ureiHblx xapaKrep'crl'IK orHocl{reJlb-

Hux npupocron ($ II-3). o- 
A;; p"t 

""" 
sa1aq1 npHMeHHM MeroA HeonpeAeJIeHHbIx MHo>I(HTeJIeH

n"fr'u"rfu. OAsaro norBJreHr{e HoBoro, He BcrpeqaB[Ierocfl pagee' BHAa

;;t;"*eHuft I panencrBl saAaHHofi (nnaHupyenaofi) BerHtIHHe l{3pac-

xoAoBaHHOrO 3a HeKOTOpbIH [poMexyToK BpeMeHH TOnJIHBa - HecKoJIbKO

H3MeHHT pelxeHHe.
floscnnu MeToA perueHLIfl 3aAatIH AJIfl gToro-cnyqaff, paspa6otaHuufi

B. M. lopHupefinou, Ha cileAyuqeM npgMepe. .II,onyctHM' IITo HaAo pac-

[peAengTb HarpysKy MexAy Alyus cTaHUI{flMI{' oAHoit us KoTopblx sa4aH

Ha nJraHupy.ortfi uepuo1 i(HanpuM€Dr Ha cyrKn) pacxo4 JII{MlIrHDYeMoro

TorrJrHBa Br, ^HaAo MI{HHMH3HpoBarb pacxoA BToporo BI'IAa rcuiiriea B''



B arona cryqae 3araqa He Moxer 6urr perueHa onrurur{3aquefi pe)r(HMa,uJrs
OAHOTO MOMeHTa BpeMeHH, HaAO paCCMOTperb peX(HM cHCTeMbr AJrfl Bcero
nepuoAa T,T. e. pacnpeAeJrurb 3aAaHHbtfi rpaQHx Harpy3Ku P> (l), nony-
qaq 9TLIM He roJIbKo pac[peAeJleHue Morrluocrrr, Ho H nnrpa6arHsael,rofi
aHeprHH. Tor,ua rreJreBag QyuxuHx 6yaer:

T
r
\ Br,at -> MHH.

0

IilgsecrHoe ypaBHeHHe cBfl3H, Bbrpax(arcuee
Kax(Aofo MoMeHTa BpeMeHH,

P>. -  P t -  -  Pz .  :  0 .
t a t '

(III- l4)

(rrr- 12)

6anauc HarpysoK AJrfl

,qoJrx(Ho 6urt AonoJrHeuo ycJroBHeM paBeHcTBa pacxoAa
nepHoA T sannauupoBaHuouy Br,_:

T

I Bt,at - Btn, - o.
J
0

(III- i3)

TonJrHBa B, sa

O - Br, * q(Pzt- Ptt Bttdt- u,,,) . (III-15)

Au@epeHqHpyem Q uo He3aBHcHMbrM repeMeHHuu P, u Pz r{ npHpaB-
Hr{BaeM qacTHbre lrpor.r3BoAHbre Hyaro:

dO UBtt ^ _ n. d(D UBzt

4 
: ofr -\- o; T,, : 

f t-Et-O. (III-16)

Bno4r o6H.rHbre o6ogHace*Hfl,, rtofl yiruM:

abt r :  e ,  n  bz t :  Er . (rrr- l7)
Cucreua Hs qerbrpex ypaBneuufi (III-13), (III-14) u (III-lT) Aaer Bos-

MOX(HOCTI HAfiTU AJIS KilI{AOrO MOMCHTA BPEMCHH HCI{SBCCTHUC P,,, P,,,
et H q'. MHoxurenrb et HsMeHflerct B TeqeHHe fiepuo1a T B coorBercTBHH
c HsMeHeHHeM P\ H o6qecucreuHoft xapaKTepr.rcrurofi orHocr{TeJrbHbrx
npHpocroe. MHox(HTeJIb cs ocraercfl fiocroflHnhrM B TeqeHHe Bcero nepn-
ora T.

Artanu. ntlecKoe pelxeHue srofi cucreMbr ypaBHeHufi npaxruqecKu HeBo3-

_ Pz)* " (j

Hufi Ha puc. I I I  .4, a,6es Yuera nore
XOn H pacxoAHble xaPaKre_PHcTHKH
CtaHur,ru I saAau cYToqHbIft Pacxo4

B ta6n. 8 nPHseAeHbI HcxoAHbIe

AaHbI 3HarIeHHfl'Onpf t' B^3ffTbIe tle

urne HM Harpy3KH craHuuu2 *t Pa-cxo
Ha puc. itl.+ roKa3anbl XOII cr

P,

q=q,9-
q-1.0

d = L l

ziio zio zdo w !60 4oo 440 P',tlnn
0 '

III.4. K npl{Mepy p?cnpe1?ffr5""X1:Xl:." rpu saraHHoM pacxoAe

a _ r p a ( p u r c y u u a p n o f i B a r p y 3 K l | E H a r p y 3 K I l c T a H q n - } I l u p n p a u r r m t x s E a q e H H q x
o; A'-- iac*o".c1;"-'iu;;*"ei;ti""" ;- f 64 

oi"XlorU' 
a --eaguctrMocrb rrepepacxoAa

BaBI,IctIMocrI'I o;EL : f (PJ- flo etuu r

craHItHH I (rPa$n 3,7 u 9 m6'rr' 8)'

4, 8 u l0) npeacraBJlrlor coOoto cyMM

TonJIHBa .Br, cootBercrBylolllue Harp-

Pac.Iet ia'ruHaeM c cr - l. flo ra6

CreAosareJlbHo, HaAo BBecrI{ MHox(HT

AeJIaeM pacqer, pe_3yillrqlbl Koropor

ra S 1rpa6m 3, 4, 5 n 6).fuf KaK ren
Moro rorJIHBa Br - 1700'0 > 1680

t6

8T



yBefl Hrrurb a.. flpu6.nux<eHHo.
HO B3fTb

a : 0 , 9 + 0 , 1

HHTepnoJrstIHIO, MOX-

0,923

HcrroJlb3 y g .rr r.lneflH Vro

1700,0 -  1680,0
@ :

I.I nOBTOpHTb pacqeT.
t{ro6u noxasatr BJIHffHHe yB-er'qeH Hn q. Ha pacxoA JrnMHTHDyeMoro

TOTIJIHBa ng:paBHeHHro c o[: I,0, e roli xe ra6"nr.lUe [pHBeAeHbrAaHHbre
nilrn d.: l, l . Orueruna, qTo Bo Bcex cnyqafx a.t ' I,0 unaeer Mecro Ha-

0,26
o,2g
0,30
0,34
0,36
0,39
0,46
0,48
0,50
0,54

105
t22
138
t67
t80
t92
221
225
230
230

377
4 1 6
458
521
55t
578
647
656
665
665

l12,g
I19,75
126,27
137,17
143,12
149,67
165.47
167,92
l69,7g
l69,7g

M, l0
49,69
53,31
62,59'
67,15
71,59
83,79
85,67
88,12
88,12

127
145
r63
l92
204
2t0
228
230
230
230

90
102
l I 5
146
156
172
208
224
220
226

272
294
320
354
371
386
426
431
435
435

399
439
483
M6
575
596
654
661
665
665

362
396
435
500
527
558
634
645
655
661

rrTo IpHBOAHT K nepepacxoAy TOIJrH_

-KOHKpeTHbrx ycJroBHflx B pacqeTHbrx
OHTbCfl I,IHbIC 3HATICHHfl @.
MHTr.rpyeMoro TonJrHBa IIpH BBeAeHHH
SKOHOMHqecKHx xapaKTepRcTHK CTaH_

sHHe .Bcrynaprq'e B cr{ny oaou""oun 
p€yJlbTarbl pacqera oKasblBarcT BJIH-

qrafi. Tax, ecJrlr q, - O,g-cmnuus I
Xs pa6oraer c MaKcr{Manruofi
rpy3Ka P, npo4oJrx(aer BospacTarb.

Tael pa6orat npn b - Ol+A, a O
Pz.  Ecnu cu :  I , l ,  Harpysr{a 'p,  :
cTaHrrHH I eospacraer H coorBercrB
HsMeuffercfl or 0,5 4o O,S4 

#*
- _B 

paccMarp'BaeMoM cfiyqae c)KHraHHfl AByx Br.rroB Torr.rIHBa qeneeori
QyHxqHeft flBnHeTcs pa;xoA MuHnrlrus"pye"o"o To[Jrr{Ba sa nepHoA T:

I n,at - t Br,pd.t +MHH,
0 0

88

Ta1auup 8. 3xosounqec[He xapaKTepHcrHKH cranqnft fl cncreMbr

Harpyrxu crasqufi Jr crrcr€Mbr

F:larnwar- nrrErrul l

IT CI{(.TEMH

(III- r8)

@
@
o
d

@
co
to

€_
rr)
rJ)
CO

<o
6l
c\
OJ

@
s
OJ
co

@ c ) o t- 6 r t :
,rt c.t c.t
v ( o €

< O r €
ro-a\
c\ r'- O,
6 r s ( oil"

$
o ) o ) <
o ( o c \ l-  -C.l

ro-
O).+
o
rr)

o-
c\
(O

lo-
F-
co

cA

o^
o
o
t-

o
.r)-

o
6l

o,(O
ot
c\
s

or')
6i
c{

o
co-
O)

trl
E

ti
x
,e

!E
!i
G)
Ctl

ll

E

(ll
EI
!{
E:

o
F
.t

o
X
(J
cl

€)
E
ro
F

()

q)

3
EI
o
c,(€

o;

t!

Ss\o
RI

t*.
E
o
X
o
C\'

a

o)
E

t<

> d
a)

;
9 F

X . f
c(r I

> r } i
( J t r

rl)
r()
€o
cr)

d
>
F

.,t
o
il
l:

tr
o
F

r
o
X
o
(!

o.
(u
5

o
F

C)

o

o
X()
(\t

x

o
(q

x(u
o.
F

(g

7 l l l

> =
> p> , =( J t r

(o r$
@ - 6 1

l t l
o @ ( o

ro
rJf
o
rl)

a
E

F

C)
<tt
(o

6J
r!
!s
E

E d
F

o r
x
9 o
Q<

Su
E d

( O - ( O
< r I ) I O
.+ rO (O

r'i.h
o . E

i
o t

5 P
qt

ir

il"
il'

s
(6

o
F.

X
C)

c)
a
a)

r<

rr) c\ 6l
\ -o -
@ c O F -- + ( o

c \ o r o
c \ @ 6 1_ < c \

O: F- cO
c\q co.+

.$ cO Cr)
-{-{(o-
61 6t t\
r r ] F - @

c) c\l .+
c\ c\t o)
ro @to
d c O ( O

r r ) < O ,
co o) c\
H H C-il

il

F.
trl
E

< t - t :
@rr )c \
6 l c o $



I,IsonepuMerpHqecKoe ycJIoBHe, onpe,[erqlot{ee pacxoA nHMHTHpye-
Moro ronJrnBa A,

T
- 0, HilH M : i ,ao,xat - Ann - 0. (lll-lg)

0

B (llI-18) u (III-19) ,4e , Bo - MrHoBeHHbre pacxoAbr rorrrluBa Kor-
floB pacqerHoft MoulHocrn.

BanaHc MrHoBeHHbIx Harpy3oK arperaron (4nn ynpoqeHHn or6pacu-
BaeM noreprr rerrJla H pacxoAbl gHeprnw Ha co6creeHHbre HyxrArr) upe4-
cTaBJrseTcfl ypaBHeHHeM:

Er: P\ (xPeAt * gPru,) - 0,

r4e P2 -3aAal iHafr  CyMMapi iat  Harpyrha,
Pre - Harpy3Ka arperara pacqersofi r\,roll{Hocrrr, Ha rorrJIHBe
Po" - Harpy3Ka arperara pacqerHofi MoIr{HocrH Ha ro[JrHBe
Heo6xoRHMo BBecrH TaKX(e ycJroBne paBeHcrsa o6qefi HoMHHaJIluotl

MouIHocrH AByx rpyrr 6.roxoe (wnu naponpou3BoAnreJrbHocrn) cyrranaap-
sofi souuHaJrbHofi uoulHocru (rann naponpor,r3BoAr{reJrbHocru) T3C, paB-
nofi nP".r. B 4auuoM cflyqae ilpaBnJrbHee roBopuTb He o HoMuHaJrluofi,
a b pacnoJraraeMofi naoquocru T3C, T. e. HcKrroqurb MoIrIHocrH peMoHTH-
p yeMbrx arperaroB, Ho MbI ycJIoBHMcfl AJrr rrpocrorbr ra yAo6crBa HHAeKca-
\HH noApa3yMeBarb noA HoMHHaJIbHofi lron{uocrbro MorrlHocrb pacrroJla-
raeMyro.
To14a

l / - X * q - n - 0 .

@ynxuras Jlarpauxa c BBeAeHHbTM B Hee [oAbrHrerpaJrbHblM Bbrpax{e-
HHeM (eneeoft Sytuttr" 6y.aet:

(D --: Br,p * qM * etEt * vi/. (III-22)

Au@epeHu,Hpyfl @ no rrerbrpeM He3aBHcHMbrM nepeMeHHttm Ppnr, Pour,

X tt q tl rrpupaBHuBafl qacruble npoH3BoAHbIe HyJIIo, noJIyrIHM:

T

M : t a , a t _ A n ,
J
0

/III-20)
\ - - -  -  " , t

A ;
B.

(rrr-21)

Pr.o

Bpt- rrPpBt

v,

/III-23)

(III-24)

P".o

HeonpqAe.nenuufi MHox(Hre Jrb Ep flpeAcraB.nnoqufi co6ofi o6uecraH-
uuossufi (anr 6noqHoft TOC) uru o6qeKoreJrbHufi (4nn TOC c ronepeq-
HbIMH cBsssMlr) O[PT, saBHcHr or cyMMapHofi Harpy3KH H, B o6rqeu cJry-
qae, qBJI.EeTcfl nepeMeHHbrM Bo BpeMeHH, a MHox(HTeJrb 0r OcTaeTcfl trocToflH-
HbIM ,4JIf AaHHOIO nJlaHHpyeMoro nepHoAa; npH HeH3l\{eHHoM B TeIIeHHe
ilepnoAa ? cocraee arperaros, pa6orarorrlax Ha rortJrusax A H B, MHoiKH-
feJlb T nocToflHeH.

90 9 1

flpupannfleM JreBbre qacrll

AbI TonJIHBa 0e : Ar: Prn

IIOJIyTIHM:

dpoor(6o,

ypaBHeHHfi I I I-24 uBBeAeM
u 06 : Bo; Pru; TorAa c

- at) - PpBt(6Br br).

yAeJrbHble pacxo-

YIICTOM (III.23)

(IIr-25)

Ha pHc. III.5, a 3allrrplaxoBaHa n.notqa4r Ss, rpa$uuecKu npeAcraB--
nflroulafl npaByrc qacrb ypaBHeHI{t. Toqxa nepeceqeHHff Kpueux 66 u b
coorBercrByer e[THMaJrbHoMy pex(HMy o6o6ulenuoro KorJloarperara (6no-
xa); n srofi roqKe Sa : 0. floaroney ypaBHeHHe (III-25) Mox(Ho paccMar-
pHBarb xar tpe6oBanr{e paBeHcrBa noragarerefi otrnoseunfi pex(HMoB
b6oux xoraoaiperaroB or onrnMyMa. KoeQQHuHeHr ct BHocHT ronpaBKy

.s\ 60 ,

25 50 75 P.l',f&n

III.5. Xaparrep 3aBI{ctlMocrII npousBeAeHl{fl PB (6a - bn): Sg or

Harpy3KH.

B paBeHcrno (III-25), KaK rr B yPgqrygHrar (III-23)' onpeAeJlnlolqyrccn u3o-
nepHMerpgr{ecKnM ycnoBneM (I I I-_1_9)._ X-apamep 3aBI{cI{MocrLI nJIoI4aAH
56ror Harpy3KH noKa3aH Ha pI{c. I I I-5'  6'- 

Perueirn'e cncreMbt nennnefiHblx ypasueHufi (lII-20)' (III-19)' QII-2.S1
u (III-24) BosMox(Ho c rrpuMeHeHHeM BblqucrnreJlbHbilx MaIITHH. 3aAaqa
Mo)Ker 6trrt peureua MeroAoM uocJleAoBareJlbgoro upu6.unreHufl c I{c-
noJrbaoBaHueM .npI,IBeAeHHbIx BhIIue Qoprr,ryn, OAuaxo 6o.nee eSQexrueuo
rrpHMerreHr.re MeToAa AHnaMrrsecKoro nporpaMMI,IpoBaHHr (rnana VIII)-' 

tlpn6agxenHoe onpe4errenrre KornqecrBa KoTJIoBT pa6otarcqux Ha
pasngqHhrx BHAax ronJruBa. B KaqecrBe ocHoBlroro Aonyul,eHufl MoX(Ho
npgHflTb, {To B eAHHHUy BpeMeHI{ B To[Kax rpyunbl KOTJIOB, pa6otarcq[x
Ha JTHMHTHp9BaHHoM To[Jrnse A n Ha MHIIHMlI3IlpyeMoIlt'TorIJrHBe b, nan'

.ueJrflercfl oAr{HaKoBoe KoJIHqecrBo renJla. Ctporo roBopfl' 9To HeBePHo'

TaK KaK npr{ o[peAeJreHr,ru HarpygKu (w, coorBercrBeHHo, TenJIoBbIAeJIe-

HHfl. B ronxax) KorJroB HaAo [praHr.IMarb Bo BHHMaHHe Hx cocroflHHe.

B AasuoM cfiyqae B Kax(Aofi rpynne HMeercfl HecKoJIbKo KorJIoB, tlosToMy

B o6o6qeunux xapaKTepucruKax xa4Aofr rpynnbl BJIHffHHe lI3MeHeHI4fl

cocroflHnfl orAeJIbIIbIx Korloa 6yler cr.Ilal(HBarbcfl, I,I BbIcKa3aHHoe Bblue

AO[yqeHHe Aacr peIIreHHe, 6lusxoe K onrHMaJIbHOMy-
BseAeN{ o6osHatIeHHR:
Ao - saAaHHbIfi ua flepHoA 7 pacxo4 onTHI\,Iq3HpyeMorO TOTIJIIIBa'
P> - cpeAHttfl sa eror neplaoA Harpy3l(a T3C,

. 6r u 6a - y,U,eJIbtIbIe pacxoAbl roIIJIHza A s B.



Ecnu orHolueHue o6qefi MoilIHocrH T3C x uu6passofi pacrrerHofi Ho-
MHHaJIbHofi uoulHocrrl arperara Po panuo n H Ha nHMHTHpoBaHHoM To[JrHBe
pa6orarct arperarbl. o6uras MolqHocrb Koropbrx e X pas 6o.nture pacrrer-
uofi, to

XiePenT : Anr. (III-26)

3Aecr H HHX(e Prnv Ppa - Harpy3KH pacqeTHbrx arpefaron, pa6oTarcrrlHx
Ha ronJruBax A u B, cBr3aHHbre ycJroBueu 6a.nasca Harpy3KH (III-20) u
(rrr-2r):

' lPoa| 
@ -X) Pou: Pr. (IIr-27)

PaseHcrn o re[JIoBbIAeneH ufl, B TorrKax xorJroB B brp ax{aercfl yp aBHeH HeM

iePpe -  EaPpa.

OrcroAa rrerKo uafiru X. Hs (III-27) n (III-28) HaxoAr{M

/T r r  oo  \
\ r rL-aa )

(rrr-2e)

(rrr-30)

P2
Pon

rd noAcraBrrfleM B (III-26), orKyAa

x -

x* (n - r#

u"fo"+-(+-+)l
B upongBoAcrBeHnbrx ycJroBnflx neo6xo4unao yEraTbrBarb cocToflHHe

KOTiIOarperaToB H yBeruqHBaTb AOJIrc Cx[raeMoto ra3a B TonKax KorJIoB
c HeKoropbIMH HeHc[paBHocrflMn ocHoBHoro HJrH BcnoMorareJrbHoro o6o-
pyAoBaHI'ra (nanpHMep, HencrlpaBHocrb [blJlecncreMbr, 6o.nruas sarrrJraKo-
BaHHocTr u r. ,q.).

Ilpuuep. Ha T3C HMeercfl 4 6noxa MorrlHocrbp ro 100 MBr n 4 6noxa

X - : 6 , 7  : 7 .t2

-(a.-"k-)l
C.[eAoeareJlbHo, Ha ra3e AoJrx{Hhr pa6orars 6noxu o6rqefi HoMHHaJIb-

Hoft uoqHocrblo 700 MBr , a Ha rBepAoM rorrJrnBe coorBercrBeHHo 500 MBr.
3aueruu, qTo oKpyrneH ve x Ao rreJroro 3HaqeHufl HecKo/rbKo H3Me-

Hfler pacxoA To[JIHBa A npu co6,nrc4enuu cQoprrayJrr{poBaHHbrx Bbrr[e ycJro-
euir kuru tpe6yer BHeceHHr nonpaBKr.r B HHx.'Tax xix nprneMJreMo roJrbKo
[ocJreAHee, To qenec0o6pa3Ho B ycJroBHe pacEpeAe.rreHHfl HarpysKH (pa-
BeHcTBo orHocuTeJrblrbrx [pupocToe) nao4Hrs xoeQenuueHr a. B naueu
EpHMepe @ - 

# 
:1,04, qro HecKoJrbKo cHH3Hr Harpy3Ky 6noxon, pa-

6orarou{Hx sa ro[.nHBe .4, xoruneHcHpys 3THM yBerHqeHue x c6rT Ao 7,0,

92

(rIr-33)

Ha puc. III.6 noKa3ana saBncr.rMocrb rrepepacxoAa ronJrnBa AB (no
cpaBHeHHrc c o[THMaJInuuu) or MolrlHocTr{ arperaroB, pa6orarcqux Ha
JIHMHTHpoBaHHoM ToTIJIHBe .4. Pac,Ier cAeJraH no MeroAy, ofrucaHuoMy Ha
c. 90. flpu6.nr.rxeHHoe peuleHr{e no (III-30) (rovxa a) ouenn 6nnsxo x on-
THMaJIbHorray (rouKa 6l., a oKpyrJleHHbre 3HaqeuHfl noJrHocrbro coB[aAaror.

Cxnranue AByx BI{AoB TonJIlrBa B Tonrax oAHHx H Tex x(e KoTJroB.
OnrHr,mgal0:an pgKHMa B gToM cnyqae ocyulecTBJrflercfl noAAepx(aHHeM
HauBblroAueftruero coorrlorueHHs MoKAy AByMs BHAaMH cx(HraeMoro ron-

l,o,
&(P/

1,4F,
n!.n.

q

8 x

I I I.6. 3aaucnuocrb repepacxo-
.q,a TonnLIBa oT qI,IcJIa arpena-
ros, pa6orarculux Ha JrnMarJ,-

poBaHHoM TOIIJIUBe.

lll.7. Pacxo4nne xapaKTepr.rcrrlKtr flpfi c)KI{raHHrr
cMecu roflnfiBa A s B B pa3JfiqHblx nponopqflffx.

JrwBa B saBHcHMocrH or 3aAaHuofi cynnnaapuofi Harpy3KH c yrreroM TexHH-
KO-sKOHOMI{qeCK}IX XapaKTepHCTHK KOTJIOafpefaTOB, CooTBercrByrorrlHX
Hx cocrorHHn B KaXAbrfi uouesr BpeMeHH.

Hafilerrl ycJroBHfl onTHMaJrbHocrH pexMMa. [eaenaa Qynxurna Mo]r(er
6sri' 3alHcaHa KaK MHHHMyM pacxoAa 1n\uaa/ze$mHoeo (exnrcuarcqero
JTHMHTHpoBaHHoe H MHHHMH3r.rpyeMoe) ron.nuBa 3a nJraHupyevufi nepHoA
BpeMeHH T, cx<nraeMoro B To[Kax n KorJIoB

(III-3r),

XaparrepucruKll oKBHBaJIeHTHoTo rorrJrnBa uafi4ena, BBoAfl xoaQQu-
qneur E, onpeAeJlflIolqufi AoJIIo JrHMHTr.rpoBaHHoro rorrJruBa .A e noflHor\a
pacxole TorrJIHBa AaHHoro KoTJIa, T. e.

?

T n

J E F,,dt --> MHH.
0 . l :r

A +  B (III-32).

Ec.nn pacxoAHbre xapaKTepHcrLrKu KorJroarperara npu pa3AeJrbHoM
cx(HraHuu (n vucroM BHAe) ronrro rorrJraB A u B o6ogHa.ruv Ao @) w
Bo (P), To ruox(Ho npeAnoJlox(HTb, IITo ceMeficteo pacxoAnbrx xapaKTepHc-
THr{ npu coBMecrHoM cx(HraHr4H (n pasnnqHbrx npoflopqnax) AByx Br{AoB
Ton.[HBa pacfloJlox(I,rrcfl Mex(Ay arLrMH xapaKTepHcrHKaMH (prnc. III,7).
.Il,onyctlltrt, .Ito Ao6agra 6onee gKoHoMI{tIHoro rorIJIHBa 6yAer cHu)Karb.
pacxoA cMecu (<exeueaJreHTHoro rorrJrr.rBa>) F Ha BeJrHqHHy AF, rponop-
ur;oHaJlbHyro.q,oJle ToTIJIHBa .4 e cynaMapHoM pacxoAe To[JrHBa:

AF' : (Bo - Ar) #: 
(Bo - Ao)8.
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TorAa pacxoAHafl xapaxrepHcrHKa rtpn oAHoBpeMeHHoM,c)KHTaHHH
AByx BHAoB TorrJrHBa 6yler:

F (P) - Bo (p) - AF (P) : E/o (p) + (l - €) Au (p), (rrl-34)

a cooTBeTcTByroqafl xapaKTepHcTHKa oTHocHTeJrbHbrx [pupocroB:

l (P)  =  Eao(P)  +( l  -E)bo(P) .

_ 3Aecs ao (P) u bo (Pl - XOn, rroJryqaprrruecr rrpu clKHraHHH ronJrHB
A u .B coorBercrBeJrHo (e q_Hcror{ BHAe, He coBMectro). llp" E : I F (P)
o6parqaercf l  B A (P), npn E :0 -n, B (P).

Kax H paHee, ypaBHeHLIe cBflsH - H3orrepHMerpHqecKoe ycJroBrre,
orrpeAeJrflroqee sanauHurft pacxoA JrHMHTHpyeMoro rorrJrHBa A:

M -ia Ai,il - An,: 
ia Ei,F 1dt - An,- 0, (rrr-s6)

u ycJIoBLIe 6anauca sreKTpHrIecKHx Hafpy3oK (ec.nn paccMarpnBarorcff
6aoxu) HJIH rapoBblx Harpy3ox Kor/IoarperaroB (npu pa6ore rocneAHnx
sa o6uufi naponpono4):

Et : Pr, V.P,, 
- 0.

i : l

(ilI-35)

(III-37)

florepH H pacxoA Ha co6creeHgbre Hyx(Abr B ypaBHeHHff He ssoAHru. Co-
craBJrfleM Qy*rxquro .IlarpaHxa:

<o - f.[Ao,,Ei, * Bo1,(l - Ei,)l + eqt * pM. (III-BS)
/ : l

fir.r@epeHqupyeM @ no 2nuesasncr{MbrM rrepeMeHuwrt P1, uEit H npu-
paBHHBaeM qacTHbre npor{3BoAHbre HyJrro

do

% : f i , - \ * v E i t i , - 0 ,
orKyAa

f4'11 * fEi,) : IaoitEit * boit(l - E,rl (t + p€,, : 8,, (III-39)

do
q 

- Aoit Boit * p[2Aoi,Ei, * fioit- 2Boi,Eirl - 0.

OrcrcAa

(Iir-40)

Hs npeTblAylqero flcHo, qTo Muox{r{TeJrb JlarpaHxo, Est npeAcraBJrflro-
rrl,afi co6ofi o6qecraglruoHHblfi O[PT, flBJrsercfl QyHxurnefi usMeHspuefics
BO BpeMeHr{ Harpy3KH, a MHOX(HTeJIb ll : COnSt BCeM nepHOAe T
{raaHHpoBaHvfl pexHMa.

3aencuraocrb AF ot I uoxer Bbrpaxarbcfl HeKoropofi se.nuueftHofi $yH-
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xqnefi AF : (Bo - AJ E ffi), onpeae.nseuofi no pe3yrrbraraM ncnnraHnfi
KorJIa. TorAa ypaBHeHHe (III-40) rpHMer BHA:

(Bo - r r l #
p - (rrr-41)

(rII-42)-

E;,:

(rrr-43)

Bo_(Bo_4) (s"  *+)  
'

llparrruecKa BcerAa Mox(Ho c Aocraroquofi roqHocrbro aEnpoKcHMHpoB a rb
( nonunoMoM Bropofi creneHu 6 - rE -f sE' (nps / + s - 1). Tor1a

t r -
( B o - A i 0 * 2 s € )

Bo - (Bo - As) (2ri * 3s52)

Vnenwerrue (III-4O) Mo)r{trT 6r-rrn ntrrlTtrr{o nrr{ncrrrerrT,T{n-  
F - - - - - - - - - -  \ - - -  - - t

T

b l t  -

Aoit Bo,,(t - p)

,f lBoit- Aot,)

flp, Ei, :0 us aupar(eHHq (III-39) noryqaeM o6nqusre ycJroBufl oKo-
HoMrrqecKoro pacrpeAeJreHr{s Harpy3KH:

f  h :  b o i t :  a ' '

flp" c)Kr.rraHr4rr B TorrKe AaHHoro KorJIa roJIbKo JrHMHTHpoBaHHoro ron-
aHBa (Ei, : l) uo.rryvae*r:

f  t ,  ( l  +  P)  :  ao i t ( l  f  P)  :8r .

B eroM eflyqae 3aAaqa 6yaer onpeAeJreuHofi, ecJrn r{a T3C HMeercn
oAr.rH unu 6onbrrre Kor.rroB, pa6omroqr{x Ha AByx Br{Aax rorrJrHBa. Bupa-
x(enne (l + p,) upeacraBJrfler co6oIi MHox(Hrenrb q, xoropstft Mbr noflytla-
ltt 6rt, ecJrn 6H e ueneByro Qyr^q"ro BKflrorrHflH ToJrbKo JrHMHTHpyeMoe
Torr.rruBo A, a He noJrHbrft pacxo4 F. Ec.rrn pacxoA TonJIHBa A se orpaHn-
q e H r T o l r - 0 ( u n u a : l ) .

_ flpoaHaJru3upyeM Bbrpall(eHr.re (III-40). .[onycrxM, qro pacxoA MeHee
sKoHoMltquoro ronJrnBa B npu rofi x<e Harpy3Ke [peBblrxaer pacxoA TotI*
ruBa A y (l + k) pas, r. .. Boit: (l + k) Ao* TorAa Boh Aoi,

kAoit ki,
IL : ry , :W.

flo4craurrr rpeAeJrbubre sHaIIeHHfl E (t u 0), uox<no safirn Anaraeou
HSMEIIEHH'I EEJII{qI,IHbI P.

B ra6t. l0 uoxasaHbr npeAeJrbr r{3MeHeHHff F A.ns HecKoJrbKHx coor-
uourenuft gKoHoMHrIHocrH tonnnn.

Kax BI{AHM, AHa[agoH BosMo]I(Horo H3MeueHr.rfl p oqenb HeBeJIHK.
Ha prc. III.B noKasanbr 3aBHcHMocrH rrpr{BeAeHHoro OIPT (III-39}

oT HArpysKr{, pacctrHTaHHbre AJrf oAHofo KoHKpeTHoro cIyqafl, ilpH p :
:  I ,06.

Ilpu6rurxeHHufi pacqer pelrffiMa npfl cxr,rFaHHH AByx BHAoB ToIIJIHBa
B TonKax oAHnx H Tex xe KorJros. ToqHufi pacuer pex(HMa llo npHBeAeH-
HbrM 3AeCb Bbrpalr(eHHflM kr ero peaJrH3aqHs Mox(eT cHr{3HTb pacxoA
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He.rIHMHTHpyeMoro ronJruBa Ha 0, l-0,2 %. Onnaxo o6ssareJrbnbrM ycJro-
BHeM nulyl{eHufl gtofi gKoHor\{HH flBJrflercfl Hc[onb3oBaHHe B pacrlerax

4eficrrureJlbnbtx XOn % el H bs (P), orpeAeJreHHbrx c Aocraro.rHofi ro.r-
Hocrbto H coorBercrByroqux cocrorHnrc KorJroarperara e AaHHhrpl uepnoA
BpeMeHH

flpu sroM coorHolrleHue E Ao.nx<no r.r3MeHflTbcfl c reqeHueM BpeMeHn
B COOTBeTCTBHH C H3r\{eHeHr{flMr{ Cyurr,rapHofi Harpy3KH, a [apaMeTp p
ocraBarbcr HeH3MeHHbIM. Oluaxo ocyurecrBJreHue raKoro pe)KHMa ga-
TpyAHeHo reM, rITo reKyrIIHe pacxoAbr ronrne 4 a B He Moryr 6urt us-

lft-1't11 Ta6nuqa 10. 3naqeHnfl MHoxHTe,rr p
a l
*11 _
h ; l E

ii)
1,08I

I

86 : ,4.:
- l * - t I , M

I
t ,o2 |  r ,ot

I

E : l
E : 0

0,0870
0,0740

0,0416
0,0394

0,0204
0,0196

0,0101
0,0099

"'"n/20 l4o /60 /80 P,HBn 
./

III.8. flpuuep saBscuMocrr or-
rrocHTe.rrbHoro npapocTa pacxoAa
srtrEBaJIeHTHofo TonJrHBa (npu
c)rffiranf,u AByx BHAoB ronauna)

oT HarpySKr{.

MepeHbI c AocTaTo.rHofi TorrilocTbto, a flpn
C)KHTaHHH TBepAOTO TOrrJrr{Ba H3MepeHHe
[paKTHqecKH HeBO3MOX(HO.

floarorrry npn aKcrrJryaraqr{ouHblx pac-
IICTAX O6H'THO OTKA3bIBAIOTCfl OT H3MCHC-
HHfl COOTHOrrreHr.rs E B COOTBeTCTBV:|/. C
Tpe6oBaHHrMH gKoHoMr+rHocrtr, IIoAAep)KH-
Baf ero flocroflHHoe 3HaqeHr{e, npH Koro-
poM o6ecne.rnBaercfl Hauryquee coBMecr-
HOe CrOpaHHe O6OUX BHAOB TO[JrHBa.

Ha6.nrolarorcff cJrWaH, KorAa rpr,r BAy-
BaHHH B TOIKy fa3a H rrbrJrH qep€ oAHH

r,r re x<e rcpe.rrKl{ [oBbIrIIaeTcR MexanHqecKHft HeAox(oF. Eo.nee qeJrecod-
pa3Ho rroAaBarb fa3 H nbrJrb qep€ ropeJrKH, pacfioJrox(eHHbre B pa3nHqHbD(
flpycax.

OAnaxo Bo MHorr{x cnfraflx E npnxoAuTcfl r{gMeHsrb npn HsMeHeHHH
HarpysKn. llpu crrn)Keur{r{ Harpy3Kr{ AJrfl o6ecne.reuHs ycroftquBoerH
ropeHHfl Qaxe.na qefiecoo6pasHo B 6o.rrsueft creleHu cHr{x€Tb pacxoA
nBrflI r{ B MeHrueft cTe[eHH yMeHb[rarb pacxoA ra3a, T. e. yBefi[rrHBaTb
€, flpu au6ope eoorHorueHtrfl ras - rrbrJrb rrpuxoAr{rcr )rquTbrBarb rar{}Ke
no.nyqalolllylocfl IIpH sToM TeMrrepaTypy B TonKe H cre[eHb ee saruJraKo-
BAHHOCTH. o6qas Teopr{fl nOKa He MOX(eT r.recTb BCe 3TH QaXrOpU, qTO AHK-
Tyer'np HMeHeH ne up u6Jrr.rlr(eHHbrx peueu nfi .

flpu [JraHHpoBaHr{H pacxoAoB TonJrHBa o6u.IHo fioJrb3yrorcfl yAe/rb-
HbrMrr pacxoAaMu TorrJruea. EcnH Ha repuoA T ganwott TOC 3arrJraHupo-
BaHa nltpa6orKa oJIeKTpoeHeprHH Jno MBr . q, To npr.r 3aAaHHoM Ha gTor
nepr{oA cpeAHeM yAeJrbHoM pacxoAe ronJII{Ba 6r r. y. r./MBr . {, o6uruft
pacxoA ycJloBHoro rorIJIHBa cocTaeur Fr,r, : Sn dp T. y. T.

,fl,onyeruru, qro ganJIaHHpoBaHo B TeqeHHe groro [epnoAa H3pacxoAo-
Barb .Aor, 6oaee gKoHoMHqHoro, nHMHTHpyeMoro ronJrnBa B T. y. T.; TorAa
cpeAHee coorHorleHr{e I cocrarur Er, : Ann: Fnn.
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Ecnu f sHaumeJrbHo orJrnqaercfl or oIITrIMaJIbHoro Eonn (no BbIcKa-
gaHHbrM Bbrrre rexHoJrorurrecKuM coo6paxeunrm), To Ha cMecH Aoax(Ha pa-

6orarl ToJIbKo qacTb KoTJIoB, a ocTaJIbHbIe - Ha ToIIJIHBe A (npu En" ;>

) t") Hlrrr Ha ronrlnBe B (E"' < Sn').
IlpufnrcHrb pex(HM r( onrqManbHoMy Mox(Ho cJIeAyIoqI'IM o6paaorra.

Vc.rroeHs axoHorunrrHocrn (III-39) Tpe6ylor paBeHcrBa rpHBeAeHHbIx orHo-

cr{TeJrbHbrx npHpocroB

f i,Q * rEi,) : 8r- (rII-45)

Ecnn c HeKoropbrr\{ rrpn6.nraxesaeM trpu;Isrb, qro coorHorueHl{e .Fo 
:

: Ao (l + ft) pacnpocrpaHnercfl n Ha OIIPT (uro rpe6yet Aa.nlsefiue-lo
ru..ndabu auwi B rpoH3BoAcrBeHHbIx yc.nonuax), T. e- bo : ao $ + k)'

f  i , :  a o E t t  + ( l  - E r , ) a o Q  * k ) : a o [ l  * k i ( l  - E ) l -  
G I I - 4 6 )

TorAa, o6ogHa,Iue

Ei, : (l + ttEi) tl + ki0 - €4)l'

SarIHUreM ycJIOBUe OIITI{MaJIbHOTO pexHMa B BHAe:

aoltEit  :8t

(III-47)

(III-48)

napaMerp p 6nr"rr oAHHaKoBbrM AJrs Bcex arperaroB, tITo, HMer B BI'IAy Ma-

n;nfi AuanagoH Bo3Mo)KHoro ero r,r3MeHeHLIfl, JIerKo cAeJlarb nyTeM (r[pu-

nacoBKH>.

Ez : 8,,, - (8, - eyr t: 0,40 - (0,50 - 0,40) + :0,35.

flo .qaHHbIM eKcnJlyaraquu sa npeAblAylqee BpeMfl- lt :0,01^^l

hz:0,03. Torla uo (Iti-++) sHaqeHnn p, 6yty^r paBHbI 0,04 s' 0,0298.
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B pacqer BBeAeM (0,04 + 2 . 0,0298) : 3 : 0,0332. llo (ITl-47)

6r :  ( l  + 0,0332 . 0,50) t l  + 0,04 ( l  -  0,50)l  :  1,037,

Ez:  ( l  + 0,0332 -  0,35)  t l  + 0,03 (1 -  0,35) l  :  1 ,021.

Cne1onareJrbH o, ycJroB Hfl Ha HB brroAuefi urero p acn p eAeJIeH I'Ifl Harp y3 K H

6yayr:
I ,037 au, : Et,

l ,02las2r: 8t.

Kax BHIIdM, MHox{LITenu Ei oTJIHrIarcrcfl Apyr oT Apyra Bcero Ha 1,59/o.
(V ,ar'Frrrrrrzqrrrrrr frAlr.rrf,rrr T.qC. nn6nrnrntllrfy r{a HecKo-rf'lfl{x Rrf nax
\ r v  v r r  I  r l l l l l r g s r { u 4  P v a r r r r r r E  I  v  e ,

TonJrHBa. Mero4st onrLrMH3aIIHH pelKI4Ma T3C, HclroJtb3yrutqre rpli r4rit4
rrerbrpe BvI:a TorrJrHBa, eule He pa3pa6oTaHbl. I4cno"[lsoBaHHe MeToAoB

AHHaMHrrecKOrO llpof paMMHpoBaHHfl 3aTp yAHseTcfl p$KHM BO3paCTaHIIeM
pa3MepHocru sa1atru-(rn. VIII). AHaJIrIrHqecKoe pemeHue raKx(e oKa3bl-
Baercff rrpe3Bbrrrafiso cJloxffibrM. VAonnerBopI{TeJIbHoe peilIeHue Mo}Ker
6urn nafi4euo rryreM npr{BeAerr4r, sa4aqr,I pacilpeAeJleHl{fl Harpy3KH rlpH

HecKoJIbKr4X BHAaX TOnJTHBa K 3aAarle c AByMfl BHAaIUH TOnJII{Ba, HO BO3-

Mo)KHocTb r,r npaKTHqecKHe [p?Ierubl gToro AoJIX{Hbl 6sttl eue LIccJIeAoBaHbI.
Mg HaMerr.rM 3Aecb oAHo prs Bo3Mox(HbIx Ha[paBJIeHHfi pelxeHllfl erofi

SaAaqLI.
JluuurupyeMbrM TonJrHBorra (ro.uwl_ecrBo Koroporo 3aAaercfl) ne.naerca

o6ilrgo rag uru xHAKoe rouJrr.rBo. 3rouoruuqHocrb pa6oru KorJtoB Ha

9THX Br.IAaX TOnJIHBa nOqTH OAHHaKOBa, HO SaMeTHO OTJII'IqaeTCfl OT SKOHO-

MI,IqHOCTII CIKHfaHI{fl TBepAOro TOIIJIHBa U3-3A nOflBJIeHI.dfl B 3TOM CJIWae

noTepb c MexaHHrrecKHM HeAOXOTOM H paCXOAa gHeprHH Ha IIbIJIenpHTOTOB-

JreHHe, a raKxe yBeflLIrIeHrIfl norepb c yxoAflIrIHMH raSaMH. Mox<uo trPe.U-

floJrox(r,rrb, rrro 6e3 HeAo[ycrnuoft norpelxHocru yAacrcq Hc[oJlb3oBarb

B onrHMHga[HoHHbIx gaAaqax IroHmne o6 ercBuaaneHmHoJtt Jluilumupqelrtorlt

monrtuae (pJIT), npeAcraBJrsroqeM co6oto cyMMy JILIMI{TI{pyeMbIx BI{AoB

TonJIHBa. 
'TorAa 

gaIlaq.a cBeAercff K onrI4MI{3 arr:fl.H pexHMa xote'nlHoft,
Ba - SKBHBaJIeHTHOM IHMHTI'IpyeMOM

irb nonyqeHb_I _Iry sOpuy.nam, aHaJIo-
uft pacxor SJIT ro I'I3BecrHbIM pac-
fH TAK:

s rrr-3. onrnuaJr'Eoe pacnpeAeJre'Ee anererpu.recrcoftn' TeruroBbrx HarpysoK nrenc4y rypd0arpefaraMr c or60paME rapa

_^ 
Typ6oarperaru c or6opaM' rapa csa6xarcr norpe6nre.ner? AByMfl BH_AaMH sHeprHH. roerouy si4aua HaHBbrfoAHefiUrero pac[peAeJreHHfl Harpy_3oI( MeXAy HHMH oTJrHqaeTcr IByMa cneUraSHrrecKHMH rrepraMH or rofi xeSaAarIH AJrr KoHAeHcaIrHoHHbIX arperaTon, iax KaK norpe6neHue TenJratyp6oarperaraMH c orSopaMu napa .flBrflercff eyHxrueft HecxoJrbKux ue-peMeHHbIX. Cuoco6 rpeAcraBaesas raKax eyiiurnfi Mox<er orpa3arbcrHa esl6ope MeroAa peureHu r sa1aql.
cnoco6st npeAcraBJleHnfl gHeprerr{qecKnx xapar(Tepr{crgK Typ6oarpe-raToB c or6opanru [aDa- I-Innc.refi rnqfr rnno+fi 

"p"ia-iuu-"a"'", 
xapaKTe_

u '  Q"
III.9. Cxeua pa3AeneHr{a rypOauu rlo noroxaM napa.

pHcrHK OCHOBaH Ha pa3AeJreHHH ryp60arperara no noroKaM [apa. cuucaraKoro pa3AeJreH*fl Arrfl, rypgySy c npouseoAcrBeH'brru H 'enno4"*"rrr;;:Hblru or6oparrrH sce' us pui:. III:g: raej e;-i'u.*oAhr renrra, t l;il;;;
[apa u P - gfieKTpurrec_xue MouIHocrH-. Hs pucyHxa BHrHo, qTo qepegryp6uuy npoxoA* xax 6u rpu He3aB'c'roi* rroToKa napa: nepnufi, Ha-npaBJrflrorquircs, B rpo'3BoAciee'uuft or6op u ,,wpa6ariu,our ufi s rln4 r
MolrlHocrb Pn, nropofi, HanpaBJrsrcqufics B reu.rroenxaquosurrfi or6opn eupa6arbrBaroulwfi s .IBA n .ICA Morrl*ocru pr, n rperafi, nupa6aru_
sarcqufi B Tpex qacTflx ryp6aHu MorrlHocrs pK H HaflpaBnspulHftcfl B KoH-AeHcarop.

flonuufi pacxoA rerJra (6es yuera rorepr a ryp6uue)

Qo : A5t+ eot + el., GII-bo)

,t
i

t ' l
19
4

x

E : - + .Ar* A,

cIIpaBeAJII,IBbI, eCJII{ npUHflTb, IITO CHMBOJIbI

He pacxoALil, I CToHMOCTH COgrBeTCTByIOulUx

+5q- a oJreKTpHqecKar MorqHocrb ryp6oarperara

P o : P t + P r  a p xfAe

BHeoIlr 6yayt
A w'B o6ogHagalsr
TOIIJII{BA.

(r1r-5 I )
(rrr4e)

A, ,  4 , ,
KOJIHI{CCTB

}ro .uaer BosMoxHocrb 3aMeHHrb pacxoAHyro xapaKTep HcTHKy ryp6o_
arperara Qo : I (Qt, Qt, p_o), flBJrflror{yrygfl QynrqHeli rpex nepeMeH-HbIx, rpeMn Qynxqunuu pF : f , (pn), ef, : 

'yi 
gr) ; 

-AT 
+, Airpa rapaMerpax Qn , Qr.

1 .IBA, .ICA, tlH.4 - tracr' BhrcoKoro, cpeAHero ,n Htrs*oro AaBne',ns ryp6nHn.
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Taxoe pa3Ae.ueHne npeAnoJraraer .ltuHefiHocrb gHeprerHqecKHx xapaK-

TepHcrHK. banaro s leficrBuTeJrbHocrn oHI{ HeJlunefinrt, I{ 9To BHocHT

[orpeIIIHocTH B AaluHefiuue pacqerbl-
Metol pa3AeJleHua typ6oarperaTa no [oroKaM fipuMeHflercfl ToJIbI{o

AJIff npOeKTHbIX paCtIeTOB.
A.trs orrrHMH3aquoHHbrx pacqeron yAo6nee npHMeHflTb cnoco6 pasAe-

JIeHHs ryp6oarperaTa Ha qaCTH pa3JlruHolo AaBJIeHvlfr', nOKagaHHbIH Ha

p H c . I I I . l 0 .

III.I0. Cxeua pa3AeJreHHr typ6uHu Ha qacrH IIo AaBJIeHI{gM:

4 - ageprerasecKas Agarpa!{ua; 6 - cxeua ryp6nmu Qfl, QT s QK - pacxoAbl reIrJIa' coorBercrByto'

qtre pacxoAaM naPa otl, oT n DK'

r{BA u IICA paccMarpr.rBarorcs .KgK ryp6unu c nporHBoAaBJIeHHeM'
a rIHi - KaK KoHAeHcaqHoHHaff ryp6'r{a.- rlacrsu BblcoKoro H cpeAHero

AaBJIeHHff coorBeTcTBylor IIo ABe pacxoAnble xapaKTepI4cTHKH IIoTpe6JIe-

HUfl U OTAaTIH TenJIa.
TIHA coOTBeTcTByeT ToJIbKo oAHA PACXOAHAfl XAPAKTCPI,ICTI{KA

Q' : f'(P").

I-lorepn B leHepaTope H MexaHHqecKHe noTepH HeBeJIuKI{ U .nusefiuo

SaBHCST OT Harpy3KH reHePaTopa' qTo [o3BoJIfleT ycJIoBHO pacnpeAeJll{Tb

r{x MoKAy xapaxTepucrnKaMu Bcex qacteft [po[opqHoHaJlbHo HarpySKaM'

floreprn n ryp6nHe He yqnrblBalorcfl.
TorAa

Po: P" + P" * P",

rAe P" - Harpy3Ka qacrl{ BblcoKoro AaBneHHr;
' Pt - HarpysKa qacru cpeAHero AaBJIeHHfl;

P" - HarpysKa qacrn IIH3Koro AaBJIeHI{fl'
O.Iee HAHo raK)I(e, tITo

Qd : Q'",
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(rrr-52)

Q t : Q ' " - Q ' o ,

et - d" -e'".
Pas4eneuue ryp6oarperara Ha qacru pagflHrlHoro AaBneHHfl coorBer-

crByer SusnuecxuM npoqeccaM pacIIIHpeHHfl napa n ryp6aHe, H raKoft cno-
co6 saAaHHn gHeprerurrecKr{x xapaxTepncrur oqenb ToqeH.

HcnoflugoBaHue A[arpaMMH pexHMoB. .{,uarpanrnna poKI{MoB H noJrb-
soBaHHe eto 6ulu pacciuorpeHbl B $ II-4. Arn o[Tr,rMu3arruoHHbrx pacqe-
TOB nO AHafpaMYe pex(HMoB MOX(HO TTOCTpOHTb paCXOAHyTO XapaKrepHc-
ruKy Qo : f (D", D', Ps) n ra6nuq.Hofi Qoprrae, uto ygo6uo npu HcnoJrb-
soBaHr.It{ MeroAa AHHaMHqecKoro nporpaMMr.rpoBarrafl (rnana VIII), LtIrH
IrpeAcraBI,ITb ee B aHaJluTu.Iecxoft Soprure. C 6o.mruoir creneHbro roqHocTg
pacxoAHylo xapaKrepHcrr.Iry ryp6oarperara c or6oparru MolKHo sanucarb
B BHAE:

r_l

Qo : Q** * qnDn + q, D, * q?p - 
E, @F+, - q?) p,*p, (III-56)

(yvmuealorcs roJrbKo re qJreHbr, Atrrfl Koropbrx P > P"*n). 3Aect Q*.* -
ycJIoBHbIfi pacxo4 Te[JIa Ha xoJloctorl xoA trpu orcyrcrBura or6opoB rrapa,
fxa"[/.r;

r r T

4", q'- oTHOCHTeJIbHbIe npHpOCTbr paCXoAa TerrJra rrpH H3MeHeHHrn
BeflHrrHHu or6opoB r.I [ocroquHoli sfleKTpr.rqecxofi Harpy3Ke, T. e.

q n : # ;  q r : # t (rrr-57)

q? - orHoc'reJrb'bre np'pocrbr pacxoAa renJra Ha npoHsBoAcrBo
sreKrpuqecxofi eueprur{, fxanlMBr . H, npu pa6ore Ha ft-nr yvacrKe pac-
xoAHofi xapaKTepHcrHKH, T. e, npu Pe-t1 P ( Pr,

Pr*u Harpy3KH ryp6oarperara, coorBercrByrolqne roqKaM H3JIoMa

pacxoAHbrx xapaKrepucrrrr H saBncflru,He or pacxoAoB Ilapa n or6ope,

Pzwk: Pok- oud - FuDt, (rrr-5e)
r4e Pro - HarpysKn, coorBercrByrourue roqKaM H3Jror\{a pacxoAHblx xapaK-
Tepncrr{K npn Dn : 0 u DT : 0 u sBJIflIoIqHecfl HeH3MeHHbrMH AJII AaH.-
Horo rrrra ryp6{Yl, @t,, Fo - nocrosHHne (1.nn ryp6uH .u,aHHoro tnna}
xoaQQuuueHTbr, MBr . .r/r; onpeAeJrflrorque r{gMeHeHHe floJloiil(eHr{r rotIKH
r.{3;roMa pacxo4nofi xapaKTepucrr{Kr{ rlpu H3MeHeHlrH Berurrr{Hu ot6opa.

C nor,roulblcl AHarpzrMMbI pex(HMoB Mox{Ho olpe,4eJlnTb MHHr4MaJIbHyIo
r{ MaKcHMaJrbHyro sreKTpnqecKyro Harpy3Ky ryp6oreHeparopa B 3aBltcr{-
Mocrn or Dn u Dr (lI-21) H (Il-22).

PacxoAHbre xapaKTep HcrHKu ryp6oarperaroB c rrporr.rBoAaBJleHI4eM Mo-
ryr 6urb npeAcraBJIeHbI B BHAe:

Q o : f o * k p Q p ,
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(III-54)

(III-55)

3 dQo
t t h : T

(rrI-53) (III-60)



rAe Qp - renJloBar Harpy3Ka typ6unu, fxa.n/u, kp : f p (at) - orHo-
cnTeJrbHufi npupocr pacxoAa renJla B cBex(eM rlape rlpH yBeJIHqeHHLI Te[JIo-
sofi Harpy3Kn ryp6nHsl.

Vc1osnc HarrBuroAHefiurero coBMecrHoro pacnpeAefleHnfl Harpy3oK
Mexqy ryp6oarpenaraMn c or6opaMH napa npn anannrurrecKoM npeAcraB-
reHHH Hx xapamepnctnr. Kar 6uno roKa3aHo B S III-1, ycJIoBHfl HaH-
BbrroAuefturerO pacnpeAeJleHl,Ifl HarpysoK MeXAy KoTJIoarperaTaMH ultu

Mex{Ay KoHAeHcaIIHoIIHbIMU ryp6oarperaTaMH oqeHb rlpocTbl._
Paccuorpuna TAU c rpe-

Mfl naponpoBoAaMH pa3JIHqHbIx

4aBJreHHfi, cxeua xoropofi uso-
6paxena Ha pnc. I I I. I '1.

B peaJlbHblx cxeMax TAU
r.rHorAa He npeAycMaTpHBaercfl
napaJIJIeJIbHar pa6ora no nPo-
usno4crneHuofi Harpy3Ke. Ilo
Anr, Han6onee o6qero crytlafl
B paccMarptmaeuofi cxeMe ra-
rofi pexuM rlpeAycMorpeH.

Tpe6yercr pacnPeAeJII{Tb
-saAauHbte ereKTPuqecKYIo P>

r{ renJloBue DiI H DS HarPYs-
Krr Me)I{Ay n o/HorHnHbIMH ar-
peraTaMl{, UCXOAfl H3 yCJIOBHfl

Mr{HHMH3a[HH CyMMapHOfo pac-

xoAa Te[JIa Qo:, t. e. uafitu

n

Qo> : I Qo, -> Mr{H
i : l

(rrr-61)

rpI{ cJleAyrcu1gx orpaglfieHl{flx BuAa paBegcrB (6anancu Harpysor):

L e : P > - z P r - 0 ,
f-l

D,' :0,

Ln : Dy_Z, oi _ o,
i:l

H HepaBeHcrn (4onycTnMble rpeAeJIbI I,I3MeHeHHfl Hanpysxu):

P ,n^r<Pr (Pd"" * " ,

D,',n <DI(Dl"*"

I I I . I l .  Cxeua T3I{ c rpeMs naponpoBoAaMu
pagrnrlHblx laanesuft.

Dt""<DIr(Dfu*".

Ouenu4uo, qro Bbl6op Pt, DT, Dy (l : l, ..., n)
'Hufi pacxoA cBell{ero napa typ6uuHblM lrexoM.

toz

n

Lr :D I ->
i : l

(rrI-62)

(rII-63)

(III-64)

(IrI-65)

(rII-66)

(III-67)

BJrr.Ifler Ha cyMMap'

.II,"nn pqurerprfl. 3aAaql{ BocnoJlbsyeMcfl MeroAoM Heo[peAe^rreHHbrx MHo-
xure.nefi Jlarpaux<a. OrpaHHr{eHHn BHAa HepaBeHcrB (tII-65) - (III-62)
ytlHTblBaloTcff MeTOAaMH, H3"i-Io)KeHHbIMH B $ III-1. COcraeHrvr BcrroMora-
rerrbHyro QyHr<uHro c yqeroM ypaBHeHr{fi cesgu (III-62), (III-63) u (III-G4):

i, oo, * ts (r, - 2,r,) * ^, (r; -,4, nl) +
i : t  \  i : t  /

(rrr-68)

Ann AannHefiIxero HctIoJIb3yeM anailHTar{ecKyro Qoppry satrncu pac-
x_o4uofi xapaKrepHcruKu ryp6uHu c peryJrHpyeMbrMa or6opaua napa
(rrr-56).

flo4craa.nffr BbIpilKeHHe (III-56) e ypaBHeHHe (llI-68), noryrruM Aflr
AByxcryneH.rarofi XOII:

o - i. ,0. ., + qlnl f q"f oi * Q?,P, - Lq?p,*,l *
t : l

* ]reLo * ]rrLr * ]unLn, (III-69)

rAe Lqe : q7 - q7 -rrpapaqeHr{e OIIPT, r - l, 2.
Haxo4rarrr qacTHble rIpoH3BoAHbIe IIo BceM He3aBHcHMbrM IrepeMeHHbrM

H npHpaBHHBaeM lrx Hy/rp:

# :  q ? , - r e : o  ( r -  l ,  . . . ,  n ) ,

ao qT - nqt 
uor?, 

- fr : o (i- l, .- . , n),
'f 

: uI - ^1t -A'

aP^._
HrrH, BBeAn 

6: 
- Fr, ua (III-59), uafi4eu:

h: d! * ^q?Ft- lr : o'

. oPo,
AHanoruqHo: 

@: 
- dt fl

a o  - n ,  l s l - - '  .

W: 
qi' + 

#D' 
+ Lq|q,- ln == 0 (i : l, . .. , n). (III-73)

B aupaxellnx (III-72) H (lII-73) npnHnMasrcn: QT : const, gf :
- f (Dn qro coorBeJcrByer ,qeficrBnreJlbHocrr{ (pHc. II.2l).

Taxuu o6pasou, onruMaJrnnuft pex{HM TOII onpeAeJrflercfl peIIIeHHeM
cr{creMbl ypannennft (III-62) - (III-64) u (III-70) = (IIl:72) c } IeroM
(f II-65) - (III-67). Vnpoqas nepBbre rpu r.r3 srnx ypaBnennfi, uo"nyqllM:

* frn ("g - e "I')

Q7.: t r,
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(rIr-70)

(III.7 I )

(lr[-72)

(III-74)



Dn:  0 .
Ha (III:59) n (Il-21) r.rMeeM:

nTo 
Pou Ptoto

a1,erck: _B;F,

a

qrto : qT + n'q?F,- lr,

sf,o: ql + #PI'+ aq?o,- ln,

'D:*u: dPo- =u +-*- on.

(rrr-75)

(rrI-76)

T r r
rfue Sinp 

" 
4'", Ha3brBaprcfl comBercrBeHHo npune1enHbtn4u omHocume/tu

Itbt.ri,tu npupounaJytu pacxo)a fttewta no mennoQurcaquonnort u npou.reo}-
cmreuuoti Hazppt(er4. Ona fIHTbIBaIor BJIHflHHe HgrlreHeHur re[JroBblx
HarpygoK Ha gKoHoMuqHocrb npou3BoAcrBa sreKTpuqecxofi sHeprHH.

Ip"re4eHnble OTIPT eT* H ql", HMeIor orpeAeJreHHoe. rrxcJro ypoB-
uefi, paBHoe rlncry .unnefiuux JFracrKoB pacxoAuofi xapaKTepHcrHKH, npu-
frarr nrrsrtrr\.r rlrrtrr\t 'traa ctuqfrallrrryTArrrrnnnfr trtrFn\7err u rrl\F\r,Tr rrl\. 'rDA'^Trr^-
T L a Y t  V A r r V r V r J  4  t V r V r J  r r L V  g l l q z v l l r l ^ v  l v l l r r v u v r .  r r q r  y J v r r r l  l v  v r  

J  
r  v v v l u L l L l u v -

Barb pasrurlHbre r{x ypoBHH. 3to saeucr4T or greKTpHr{ecxoii HarpysKu,
orpeAeJlsrcuefi pa6ouuir yracroK pacxoAHofi xapaxrepHcruKu. Sruu ypoB-
HrM coorBercTByror MaKcHr\{aJIbHbre BeJTHTIHHu or6opoB napa, HagbrBaeMble
stcoHoJt4uutecKutiu mcnttoQuKaL(uoHHbtJvtu (uttu npouseodcmsenuomu) HozpAs-
KaJ]4u, n\e rr{rv nf;"n buc. II.l9), qHcJro Koropbrx paBHo rrucry roqeK

HsJroMa pacxoruoft xapaxrepucrnKu. 3Ha.IeH ua Drnu ̂  o** coorBercrBy-
rcr rofi BeJrHrrHHe or6opa, npH xoropofi BbtHyxAeHHafl ren"rro$nKarluoHHafl
MorrrHocm ryp6uubr cTanoBrrrcfl. paoHofi ee gKoHoMnqecKofi enexrpuvecxofi
HarpysKu PsxA ra ryp6uHa, npu AanssefiureM Bo3pacraHHn HarpysKH, rr€-
pexoAHT Ha cJreAyloq[fi ]ruacroK pacxoAHofi xapaxrepr.rcru_Ku. MaxcuMaJrb-
Hce sHarreHHe sKouoMr{qecxofi renroeoft HarpysKu D:& coorBercrByer

(rrr-77)

(Irr-78)

(rrI-7e)

(rrr-80)

Ana"noruqHo :

. i

nn nrlo Fr t rl prut*h ut*,
ap  * ' 1 "

104

105

cTByIoIq,Hx Hx gKoHoMHrIecKHM MaKcHI\,ratbHhIM gHarleHurru. OtcnAa Bhrre-Kaer cJIeAyIorIHri rgplAoK perrreHr{s saAaqa.
Io (popnayaam (III-75) u (III-76) HgxoAHM rrpuBeAeHHbre ornocr.rre.rrb_HhIe npupocTll pacxoAa re[.rra uo ren.noern*arlrorr"ofi i 

"pt"""oacrseH'or?Harpy3l(a* q[o, ^ gh m, Bcex rlacrl(oB xapaxrepr{cruK xax(Aoro i-roarperaTa.'344aeuca 
HaqarbHbIMH Ta6auqa /^1. flpure,qennHe onPT H aKonoMuqecxne

'I,,';,

sHaqeH HflMrr [poHSBOACTBeH-

Hbrx HarpysoK D! . T ax xax
p acqeT Harpy3oK BbrrroJrHfleT-
cfl HTerDaq!.IoHHo, to Seepae-
t t t t r t ' ^  - - - - -  - - -  -  Zrrn.ln(r, r|t'arlurJ.bl gYayt nep_
BoHaqarbgbre Di'. Heo6xo-
AHMo ToJrbKo, qro6u ux cvM_
ua 6tuta paBHa gaaanlroft
cynauapuofi np-o_rasno4crBeH-
uoa uarpysKe. OAHaro A.[q
ycKopeHHff CXOAHMOCTH Ue-
aecoo6pasuo pacnpeAe nrtrb
npoH3BoACrBeHHyro Harpys-
Ky nponoprlHoHaJrbHo HoMr4-
HaJIbHbIM gIeKTpHrrecKI4r\{
MouIHocTffM ryp6uu.

BnT-25-3

BnT-50-2

BnT-50-3

&fs3 | ,n,,0,220
0,242 87,5

75,5
93,2

0,490
0,523
0,562

0,200
0,236
0,290

0,600
0,654
0,794

77,7
96,3

0,195
0,21 I
0,279

'4anee ro sHaqeHHffM Dl , *'r, no Qoprray.ne (III-7g) onpeAeJrfleM eKo-

#X#:,f T" :u.T*o,9ff :.T:Y"- 11T I-t* t H p a cn p eAerl n eM re n n oe H x a -
llln"yo"Harpy3Ky 

craHrrHn n nopa4xe nospacrajHnfl, npHBeAeHHbrx rpH-pocme gr'*. B pesy.rrbTare pacnpeAe JreHHs, rroJrJ raeM srraqeHga rcnaopu-
Karrnonubrx Harpy3oK typ6rnn Dl. flo nonyqeHHbrM Dl no eopuy"rre(III-80) orpeAeJlseM eKoHoMHrIecKHe rpo'3BoAcrBeH'hre Harpysr( H u pac-
IpeAe.+reM 

cyrlrMapH yp npor{sBoAcrneHuyro Harp y3Ky B rop sAKe Bospacra-
uua qin. flo,nyuaB Dy, noBTopfleM BbrqucJrerrufl.

Pac.rer oKauquBaercff TorAa, KorAa Harpy3K H Dy Ha AByx nocJreAoBa_reJrbHbrx Il'arax r{repauHH orJrrea'orcf g.ra-o4Hux H rex xeiyp6il-ft-6;-
:=,::5 :^1_:_19 

uree saAaH H yro B err Hq HH y, 116 nafia." 
"*, " 

uqeH HnM rer _noQHKaqIloHHbIx H [poHsBoAcTBeHHHx iarpysol( H tro sHaqeHHsM gJreKT-pHrrecKHX IIpHpocToB pacrpeAeJrfleM snerrprivecKyro HarpysKy.Ilpuuep.- Paccrraorpuna pacnpj)AeJrenne iarpysol Me4ry. rpeMs repJro_QuxauuoHHHMI{ ryp6iruanair: BhTtS-g;-Iiff:60ft- ; ilH'T-Lo-g, Hcxan-Hbre Aa'Hbre ro ryp6nHaM rrp'BeAe'br B ra6a. 1l n 12.
Pacnpe4eJrreMhre Harpyixa cJreAyrorrlue:

Pr : ItO MBr, DE: lb0' r/q, DE: l5O r/.r.
flo $opuyrlaM (III-7 5),.- gJ:I -T.oJ_ gqppaenseM rrp HBeAeHHbre orgocrr-rerlbHble npHpocrhr, I uo QII-77)*(III-79) uaKcl{MarrbHue 3Haqeggfl sKo-

HoMIfiecKHx HerpysoK D*o n D*o 1la6n. Ii). Pacupe4.n".* $arpysr(y

Harpyst(H ryp6nn
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DY Mexry ryp6HHaMH nponopunoJraJrbHo Hx HoMHHaJrbHofi gJrer(rp'-
rlecxofi MouIHocrH: Dl: 30 rlu, Df;: DI - 60 r/,r.

Aa.irrHefirx'fi pacqer cBeAeH s ra6n. ls. npoca.n;;; xoA pacqera Mox(-Ho' qurafl ra6rrauy ro crpoKaM cBepxy BHrc: Bsuty npoGdru rpnMepa,KpHTepHeM oKoHq a:Hnfl, pacrlera 6y4er coB[a4eHue npoa3BoAcrBegHbrx Ha-rpysol( Ha AByx coceAHHX Iuarax HTepaqnr{. OnrunaaJrbHbre HarpysKr{ rer-'tto$nxauHogHoro H npoH3BoAcrBeHHoio or6opoB B Ta6Jr. li o6u"a.nur npfl-MoyronbHlrKaMH.
flo (II-21) onpeAenneM

BbrHyxAeHHbre gfleKTpuqe_
cKHe MOTTIHOCTH Typ6oarpe- ro
rATOB:

pI:  o, l  + o, l ls  .  gz,s +
+ 0,215 . 0 : 10,2 MBr, 7,,

P I : 1 8 + 0 , 1 8 1  . 0 +

+ 0,325 . 75,5: 42,6 MBr,

PJ : 1o,o + o,2l .62,s + Ti

+ 0,345 . 74,5: 48,8 MBr,
pI + pT +pI:

: 101,6 MBr < I t0 MBr.
flo (lI-22) orpeAerrneM

MaKCHMaJrbHbre gJreKTpI{qec_

- e
n f

I
J

!
I

t

I

I t,:
C 1
J

n

PE

III.12. SrsusaaeHrHas cxeMa T3II.

KHe MoulHocTH Typ6oarperaroB, coorBercrByloque onrgMaJrbHbrM TenJrG
BbrM Harpy3KaM:

P*nu*", -- 25,5 + 0,109 . 87,5+ 0, l4g .0 :85 MBr,
P,u*", - TZ + 0,112 .0 + 0,1g4 . TE,5 : g5,g MBr,
P*"*" ,  -  72 +0,I2b.02,S +0,087 .  g4,5 == g7 MBr,

Puu*", -F P""*., * P"u*., : 207;9 MBr > I l0 MBr.
flo (III-59) onpereJrfleM oKoHoMHqecKHe aJreKrpHqecKHe Harpy3KH:

Pr* ,  :  23,3-0 ,141 .87,5-0 ,10b.0  -  I0 ,9  MBr ,
Pr* ,  :56-  0 ,164 .  0-  0 ,184 .  TS,E -  42, l ,MBr ,
Pan" : 79,6 - 0,215 . O2,b - 0,10b . T4,S: bg,4 MBr.

Tax rar Po, ( Pf,,'ro pz: p; :42,6 MBr.
.T3*^ KaK^ q? =-1,8 ueHuui q? : 2,t, ro naipyexa, paB*an lI0--101,6 : 8,4 MBr, repeAaercff rperbeMy arpeia"ry.-'plriu*,

Pr : 10,2 IvIBr, P, - 42,6 MBr, ps - 57,2 MBr.
vc.'toens HarrBhrroAHefiHero.. pacnpeAeJrenns Harpy3oK npn npe,qcraB-

reH'r rypor{Hbr B BHae qacrefi pasn'q'oro Aan.neiin, Ha- praC Tll,lz
.707



uso6paxeHa cxeMa T9IL eKBHBaJreHrHar uoxasanHofi Ha pgc. III.Il.
oHa cocraBJleHa Ha ocHoBe MeroAa rlocJreAoBareJrbHoro pasAeJreHgfl ryp-
6un, npernox(eHHoro B, M. fopru'rrefiHou. Cyil;tnnt'a--f,acxoa renrra
crauIluefi

Q" : P, ar,
rAe Qi - pacxoA renna l-u

Cocraerser{ ypaBHeHHfl
kax4ovy naponpoBo4y:

ryp6oarperaroM.
6anauca rto gneKTpu.recxoft HarpysKe H rro

(rrr-8 l)

/ t rT oo\
vLL-ozl

(rrr-83)

(III-84)

(Irr-85)

(rrr-86)

(rrr-84

(rrr-88)

(rrr-8e)

(P7 +Pt +Pl) :0,
n

Ln:ag-) , ta ' " -a ; ) -0 ,
n

Lr :a3 - )  (Q , " -a I ) -0 ,
/ : l

Cocraefiqeu $ynr<qnrc Jlarpauxa:
n

O - ) Q, * t eLs * t nl.n * ]qLr.
J:I

n

L e : P " - )
t:i

Tax xax KalI{Aas qacrb typ6nun paccMarpuBaercfl Kar( Typ6una c rporrr-
BOAaBJIeHI{eM, To efi c-ooteercrByeT.rrgrrrb oAHa HesaBHcHMaff flepeMertnas -
gJIeKTpHrreCKaff MorrlHocTb.

AuQSepeHIII{pyeM SyHxqHIo JlarpaHxca no BceM 3n HesaBHcHMbrM
nepeMeHHhIM I{, o6osHa,I HB rlacrHbre [pon3BoAubre

ae;" _,8 ae;" -,,8 ae'; ,r

@ : t l i ,  A p i  
: ! i ,  

@ : 4 i - ,
aq; lc aaf ^n ao 6

i  
@:Qt" ,  E{ :  { i ,  7 f  :Qo,

auQSepeHIII{pyeM ee no BceM HesaBHcHMbrM repeMeHHbrM:

do : - fa * q: - ]unq,',
AP?

# 
= q;" -1,"p * t"nqi" -]qq? - 0,

#: -  
] "p  *q f  +Lrd-o .

.- _ _vp^?uHeggl JII I-94 H (l I I-sg) coBMecrHo o ypaBHeH HnMu cBnsn
(III-82) -"(III-s4) 'o6pasyrcir qrcrertay Hs B (n + I) "ypuu"""ufi, neo6xo.'AHMbIx Anff HaxoxAeHufl n sHaqeHufi HausutroAuefiugi-Harpysox Dn, Dr,
P .u rpex. MHo>r<areaefi Jlarpanx{a. flpeo6paayn ypaBHeHHn (III-g7t
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(III-8q)rf\{oxHo npuBecru Hx K BEry, oro6paxarcqeMy ycJroBufl paBeu-
crBa OIIPT:

#,r" 
- qr") :  . . .  :  

#(rp- 
q;") :- tn

+#ot) :
, (IrI-90)

HarpysKH
AJTfl HHX

;3(r:-s;"+#n;") :  - . '

(rrr.er)
(Irr-e2)

IIp axru.recK H yAon=lrerBop r{Tb
BO3MOX(HbrM I{3-3a paSpbrBHOCTr{
TOB' IOSTOMy BeII.ITIHHbI Halpy-
3oK orAeJrbHbrx arperaroa (uac-
refi) onpeAeJrflrorcfl B ropflAKe
B03paCTaHHfl OTHOCHTeJTbHbTX
npupocroB.

Fleo6xoAll Mocrb yqera pexu-
Ma grreprocrrcreMbr npn nuOope
onrnMaJrbHoro pexil{Ma TgI{.
OnrunaarbHoe pacrpeAeJreHHe
HarpysKr{ Me}KIy ryp6oarpe-
raraMn T3II onpeAeJrsercs

KoropoMy orrpeAeJreHHoMy cocraBy pa6otarcqero odopyaonaHus. Auaua-
soHbr r.rsMeHeHHs OIIPT u, coorBercrBeHHo, HarpysoK T3I{ u KOC1 or-
MeqeHbI cTpeJrKaMH.

MuuuuaJrbrrafl efleKTprtrecKafl HarpysKa cr.rcTeMbr coorBercroyet cyM-
. lre Mr,rnr{MaJrbHbrx (no rexHuqecKuM yc.nonunnr) HarpysoK pa6orarculux

arperarog. EcflH gfleKTpuqecKafl HarpysKa ocraercfl He6ontuoit, a Bospa-
cTaeT TeIIJIOBafl Hafpy3Ka, TO OHa AOJIXHa noKpbrBaTbcfl napoBbrMr4 KoT-
.iraMr.r qepes peryKquoHHo-oxJraAuTeJrbHbre ycraHoBKH (POy) HJrr4 cne-
qHaJIbH O yCTaH aB JI I{B aeMbrM H OTOn I{TeJrbH bIMH K OTJIaMLI.

IIp" Bospacraur.ru eJreKTpurlecxoli Harpy3KH yBenuquBaercfl OfJPT

cyMMapHofi seru.rnnbr.
flp" 4anrnefiuena yBerHqennr.r cyMMapuofi eJreKTpH.recxofi

nce ryp6oarperaru TOI{ Aocrr.ruyr MaKcHMyMa 4ouyctnnrofi
t KOC - KoHAeHcaqUoHHaa gneKTpoCTaHIIHfi.
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xapaKTep r{cTr{K oTHOCr,rTeJrbHbrx .np Hpoc-



Harpy3KH H HarlHyJjlarpyx{arbcfl MeHee sKoHoMHrrHbre arperarbl K3C. B
9f9M cryqae OilPT cHcTeMbI Mox(eT oKa3arbcr 6onrrue n,taxcurr,1aJrbHc.ro
OIIPT, npH KoropoM pa6orarcr arperaru TOII.

B nporHBHoM cJrrrbe TSII He6b"rrtruofi rr,toutHocrH Mox(er oKa3arbcfl
HacroJrbKo MaJIosKoH_oMHqHofi, uto ee MuHunaa.rlrnufi OIPT 6y4er Bbrue
o6qecucreMHoro OilPT. TorAa arperarbr T3I{ 6yayr ocraBarbcfl c MHHH-
MaJIbHbIMH Harpy3KaMH, a Bo3pacraroqafl TenJroBafl Harpy3Ka 6yAer no-
KpbrBarbcff qepea POY.

$ III-4. V.rer BJrnflHufl EeoJrercrpro""*rx csrefi

B Herotopbtx_cnyqaflx rerIJIoBbIe gJreKTpocTaHqHH H Hx arperarbr cBfl-
3aHbI Mot<Ay co6ofi HegJIeKTpHqecKHMH cersMu cpanunre.ntno 6o.nrruofi
nporflx(eHHocrn. B sHae npHMepa yKa)KeM rennoQnKauuoHHhre ceru Kpyn-

HbIx ropoAoB r{nH npoMbrrrrJreHHbrx KoM6wsa-
roB, HMerorrtnx 2-3 TAI{, H naporponogu r
Ha craHqrfl,x c no[epeqHbrMu cBssflMl{. Cro-
.4a oTHOCgTCg HeSJreKTpHrIecKHe ceTH npoMbllx-
JIeHHbrx npeArpustwfr - ra3orpoBoAbr, Tpy-
6onpon oAbr cxaroro BosAyXs, BoAo[poBoAHbre
CCTH.

B rex cflyqaflx, KofAa grn cerH cBfl3br-
Balor ABe HJrH 6onturee qncJro ycraHoBoK,nu-
TaIorrIHX Hx napoM, ao4ofi LrJIH ragoM, AoJIx-
Ha 6uru onpeAeJreHa Heo6xo,quMocTb yrrera
BJrrrrHHfl H€JreKTpuqecxofi cerH Ha pelr(HM

I I I .14. Pac.rergag cxeMa.

9HepfoycTaHoBoK.
Paccnaorpr.rM MeroA pacqera

ro pexffMa sHepreTr.r.recxofi

cecfictno c6nax<aer napoBylo cerb c sJIeKTpH.recxoft npH pacnpe.{eJreHgg
peaKTHBtiofi Harpy3KlI, TaK KaK Bo3l\{oxiHocTb ocyulecTBJre*"o 

^tulonnoao

pacnpeAeJleHtre ee B cerH onpeAentercfl KaqecrBeHHbrM rroKa3areJreru -
Hanpsx(eHHeM.

' 
3aencllMocrb pacxoAa rolJIHBa Ha Bblpa6orxy fiapa HoMHHaJrbHbrx na-

paMerpon (uro orMellaercs HHAeKcou <<H>) oilpeAeJrflercfl pacxoAHbrMH xa-
paKrepHerHKaMH B 4 (D ) u XOn b t, (D ). Ana.roru.rio Arrr ryp6un
HMeeM pacxoAHbre xapaKrepucruK u D i" (P ) H XOn d4 (P ) .

PacnpeleJlfleMafl rlo paccMarpHBaeMofi ceru gHeprafl (nocureneM Ko-
ropofi flBJlffercr nap) xapal(Tepusye{cr AByMfl KarrecrBeHHbrMa [oKa3are-
'JIflvIH - AaBJIeHHeM H TeM[epaTypOI4.

O6a oTHX noKa3areJlfl 
-n.nusror 

ua gKoHoMHqecKHe xapaKTepHcTHKH
KorJIoB u ryp1un Kponre roro, AaBJIeHI{e oKa3hrBa.er perxapqee BJTHflH}re
Ha BO3MOX{HOCTb peaJIH3aqULr saAaHHOrO pac[peAeJreHvrfl HarpySKH, TaK
KaK 3HaqeHHfl AaBJreHHfl HA BbTXOAaX KOTJIOarperaToB OnpeAeJrsroT pacnpe-
.IIeJIeHHe Harpy3KH Mell(ny xor"naun. B to }Ke BpeMfl sHaqeHur AaBJrenHfl
.Ha BxoAax typ6uu 3aBncsr or AaBJIeHHfl B pa3rl4rlHbrx TorrKax o6u{ero ua-
ponpoBoLa u or Harpysxn ryp6uu.

Bcnouuun, qro rpH rlocroflHHofi teuneparype yAe.nrulrfi o6reu napa
o6paruo [ponopqHoHaJleH AaBJIeHI{to u tlro rrorepH AaBJreHHa n rpy6onpo-
Bolax rpo[opuHoHaJlbHbl KBaApary cKopocrH Tapa, IIpHAervr x nueo4y,
qTc florepli AaB/IeHHfl B flapo[poBoAax B cLIJIbHofi cteuenlr 3aBHcflT or AaB-
.IICHHfl.
' 

Teuneparypa flapa JIr.rIIIb KocBeHHo B/IHfler Ha pex{HM cerrr - oga
B HeKoropofi creneHl{ onpeAeJlfler yAeJlbHbtfi o6teu trapa (upa gaAaHHor4
AaeneHI,IH), a cJIeAoBareJIbHo, BJIHrer Ha [orepw AaBJreHVfl B yqacrKax
uaponpoBoAa.

nnn roqHoro pelxeuufl saqa.rur ueo6xo4uuo cocraBnTb ypaBHeHHq,
yrrHTbrBaroulHe Bce yr(aSaHHbre Bbrrlre Qaxroprr, Iro, HMefl.B BHAy, qTo cerb
oKa3blBaer cpaBHLITeJIbHo ue6onturoe BJIHfl HHe Ha gKoHoMHqecxufi pelr{HM,
BBeAeru ynpoqarcrqHe AorryueHr4fl .

Bo-uepnux, npHMeM, qro reM[eparypa napa He cKagbrBaercf iia rrore-
pe AaBJIeHHfl, H. orKa)I(eMcr or cocraBJleHus ypaBHeHuit6ananca reMne-
parypbr.  !

- Bo-nropblx, BJIHflHHe r43MeHeHr,r fl, AaBIreHLrn yrITeM yrrpoqenHo, BBoAfl
e Qy Hxunro .IlarpaHxa yp aBHeHr{r cBfl s rI, sup axaroune 6inauc AaBJreH Hr,
a B sKoHoMHqecKHe xapaKTepwcrHKH KorJroB n typ6ttH_- noupaBorrHbre
xoaQ$nuueHrbr. :

flpnjrux Aoryqeullflx sargua Mox{er 6uru perxeHa cJreAyrou{HM Me-
TOAOM; 3anUUeU qeJreByro QyHxuuro, Bbrpax{arouyro cy,trnuaputrrl pacxo4
TOIIJIHBa,

\-t n" F -,Bz: '  2i  .B7 +MHH
i i

1 1 1

yrreToM 9TOrO
CBff3f lMH.

BlruflHr4fl. Ha npuMepe raponpoBoAoe TOC c

ONTHMAJIbHO.

ycTaHoBKH C
noIIepertHbrMH

Oco6eHHocrn HeeJIeKrpIrqecKI{x cerefi. flpex4e Bcero noKax(eM pa3-
ilHt'rhe Mex(Ay gJleKTpl{tlecxofi H napoBofi cersuu c rotrKu spegnr BeAeHHs
onrl{MaJlbHoro pgI(HMa. B s.nexrpu.Iecrori ceru ttorepH gHeprur.r saBHcflT
oT pacupeAeJleHHfl Harpy3KH, I B naponpoBoAax oHH [paKTHqecKH no-
croflHHbl' TaK KaK SaBI'IcflT' B ocHoBHoM, or reM[eparypbl napa.

B enempatlecxofi ceru peaJrr.r3arrns roro HJrH HHoro pacnpeAeJreHgr aK-

T!:!:: _H€rpysKH onpeleasercn norrox{eHr{eM EeKropoB HanprxeHufi
(orHocHTeJIbHo BPaqarcqeficq cr{cTeMbr KoopAr{Har), uro-He cBfl3aHo Heno-
cpeAcrBeHHo c [oKaSare JIflMH KaqecTBa gHeprr{H. HeeoeNrox(Hocrb ocyqe-
crBJIeHHfl 3aAaHHoro pacfipeAeneHns aKTHBHofi narpy3KH Mox(er B93HHK-
Hyrb JrHrrrb KocBeHHhrM nyreM H3-3a OrpauuueHuft IIo ypoBHfM Hanpfl-
xeuufi.

B uapoeofi cern Bo3Moxffiecrb peaJru3aqua xeJrareJrbHoro pacnpeAeJre_
HHfl Harpy3KH HeIIocpeAcTBeHHo cB.fl3aHa c Bax{Hefiruuna [apaMerpoM, on-
p€AeJIEIOIIIHM KaqecrBo gHeprun,- .{aBJreHHeM. Kcraru saMerHM, qro sro

t O6p"tu"eM PHHMaH[e- yqautuxcs na_neo6xoAuMocrb npaBaJrbnofi uocrauoBKr{ y.qa-
peHHfl B cJroBax slaponpoBd4r, ctaeonpondgr, (BoAonpoB64n'u r. A. (a He ffraponp6eoAri.

l to  \
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H ypaBHeHHfl 6a.nasca napoBbrx Harpysor( u s/reKrplr.recxori

K - 1 o , + c - Z n , - 0 ,
I t

'  
E - P . r

MOT4HOCTH

(rrr-e3)

(Irr-e4)

(rrr-e8)

fiapa (npuneaeHubre K HoMHHaJrbHbrM

fl3H, oTpa)Karcrrlax 6anagc \aBileHarfl,
rrbHyro (o[opHyro TosKy>. 3Haqenas

. IKe Po H to nptrMeM 3a Haqaro oTcqeTaHsMeHeHHfl napaMerpoB p H t n cetu.
o6oeHa,rHl,[ rexyuialra ri',rf€KCauu yqacTKH naponofi cer': si _ orKorJroB K ouopHofi ro.rxe H \ _ or onopuofi ro.rxa ao rypOu'.-roriu 

vr

Si  :  P i -?Oor ' "  -po:0  ( / :  I ,  . r . ,  n ) ,  ( I I I -9S)

&  :  Po -ZAr r r -  p i : 0  ( i :  l ,  . . .  ,  m) .  ( I I I - 96 )
Hs nepBbl:^1-"qrur""ur? caeAyer, qro AaBr eHHn y KorrroB 6oa'ueAaBJIeHHs B onop'ofi rotlxe Ha Be.larr'Hbr cyMMapHbrx noTepb AaBJreHr.rfnpa 4eftcrB'reJlbHblx 3'aqe"1g* p.ac-xo4s rrapa B yqacrKax naponpoBoAoB,.a Hs rn nocJreAHr{x ypaeuennfi _'qTo.nasneHr.rn y ryp6uH Meubrue po Ha

JrH X, €, Irt n I\, eulupaa Hx sHaKH
arp auxm, npeue6perafl Bo3Mox(HbrMH
TeMnepaTyphr oT HX HOMHHaJrbHbrx

pr{cTHK: 
eHeHI{flMH SKOHOMHIIeCKHX XapaKTe-

O : r + x K + e E _ ? * A
I

AuQ$epeHrr'pyeu (D no Harpysr(aM KorJroB Dr u ryp6uu p, HnpHpaB-HHBaeM qacrHble npol{sBoAHHe- 
-Hynlo. 

nni Ynporq-eirus nocJreAyrouerz3aIrHcH BBeAeM coKpaIqeHHHe o6osna'Ie""i-nuatHhrx [pou3BoAHhrx or cyM-Mbr [oTepb AasaeHHfl ro pacxoly napa:

e/": +?oo,, " oir:+1o^0,,.

# - # *- (#- r) + > r, +)o0,, :
- bh * x(ti- l) + > r\fri,- 0,

TorAa

#- - e * x(# * #)+ > p,+1o0,,- o,
172

(rrr-ee)

(ur- r00)

Tax KaK # : #  # : , i d t *
+4oo', dDi A: fr 'w1or,, , (rrr- r0l)

(Irr- r02)
d(D

T r
Bnngsue HsMeHeHr,rff AaBneHHfl, H TeMneparypbr nap4 Ha sKcHoMHq-

l:"3.-yp-6T _"rKHo ytrecrb yMHoxeHr{eM pacxo4oe napa Ha oreparopbr
(B AaHHOM Cryqae - repeMeHHbre xoa@uqueuru) kr, a orHocuTe,/rbHbrx
{PuPocroB 

- Ha oreparopbr4r.
AHAJIOTHTIHO VTITEM R,,Nl,rqrrLIA

J  
- -  - " '

napaMerpoB p ut HapacxoAbr
TOnJTHBa 81, BBOAL B pacxoAHbre
xapaKTep HCTHKH KOTJTOB Onepa-
ropbr ki, a s XOn - onepaio-
Pbt ai.

O6paruu BHHMaHT{e Ha ro,
rITo oneparopbr k, u a, yquTbr-
BaroT H3MeHerrue IIapaMeTpoB
nompe6ttaeuoil, a oreparopu k1
H 0.1 Sbtpa6amonaenof eHeprnu,
HoAnr y4o6crnaMbr BBeAeM no-
cJIeAHHe B Br4Ae nepeMeHHbrx Ko-
aQQHqueHToB rrpa noJrHbrx u{ru'vnu bi.

I

.4oftteaue

ONPT

aoopilas noyKo

III.15. Cxeua, unnrocrplrp5nouras Br.aflHae
,4aBJre.H.Lrfl n TeM[epaTypbr lrapa Ha oTHOCU-

TeJrbHbre npEpoclbr pacxoAa TorrnrrBa.

orHocnTeflbHbrx pacxoAax TonJrHBa Bl

Ben ntl IlH br r4rIH QyH xunona JI bHbre B brp ax(e H Hn on ep arop oB orp eAen fl ro-
Tcfl no SaBoAcKlIM xapaKTepucrr{KaM HJIH rro p$ynbTaraM uinuranuft
arperaToB.

BeoAs oreparopbr a7 fi ai, rrorryrrr{M r{3 ypaBHeHnri (III-99) u (III-102):
aibi * ) piOr..

i "
l - s i  

- x  ( i : l ' . r . , f , ) ,  ( I I I - 1 0 3 )

. . . ,  m) .  ( I I I - 104 )

_Cucreua ypaBHeHHfi (III-gJ) - (III.96)_, (ttI-103), (III-104) ,qaer Bos-
MoxHocrb o[peAeJrHTb HarpysKH KorJroB Dt w ryp6uu p6 a raKxe Bce
HeonpeAeJreHHbre uAoxnreilH- Bcero 2(m * n + I) HeHseecrHbrx.
.{onomrureJrbH'e orHocr reJrb'bre np'pocrbr. Bupaxeu n^ > i,gr, ; 5 rr, e"

IpeAcraBirstor co6ofi dorn.anumeltbt{brc omHocttnte,bHwe njupor*u, i**-0a monnrca (AO[D, ueo6xo4uMble AJIS KoMreHcaqHH H3MeHeHufl napa-
MerpoB napa-flpH TpaHcnoprHpoBaHHu ero or KorJroB K OnopHofi roqxe H
Aanee r ryp6uHaM.

Beau.rr.rH a x npercraBJrfler co6ofi o6qexorearnufi OnpT, npHBeAeH_
nufi x onopHori ToqKe.

vpaaaeHnn_(ll-.103) u-(III-104) yrorrHnror gusnuecxyro KaprHHy pe-
)&Hua pa6oru TOC (puc. III.l5),

ad, f * ( l+s , )+ )  r ,e , , J  : ,  ( i :1 ,

113



-Ha oileparopbl.--- 
nOfi:dg I{MeIor raKylo )Ke p,asMepHocrb' KaK H OilPT b u' x, r' e'

MOrVT 6Urt Bbrpax(eHbr B T. y. T. lr- c. n. aItH ,B..OTHOCHTeJIbHbIX eAHHH-

qax. B uepeoM cnyqae 0, npe4craBJllrctu,ue coOoll qacTHble IIpoHsBoAHble

or,4aBJIeHHff no pacxoAy IIaPa' IIMeIor pa3MepHocTb H 
'

Msox<ure.nH JlarpaHxa [r npeAcraBJlfltor co6ofi qacrHble npoH3BoIHbIe

oT pacxoAa ycJIoBHOro ToIItIHBa no ,u,aBJIeHHIO H I{MeIOT pa3MepHocrtr

T'  Y'  T ' lar  '  q '  
-  2.  l rar

Bo nropona cnyqae g-ftf , z V-#"

Lp : koD'- ( I I I -105)

3Aect k(j - roeQQuuueHr flporop[HonaJlbHocrl{, xotopufi Mox{er 6rtrl

saftAes no napaMerpaM HopMaJIbHoro pex(I'IMa-

TorAa ko' :+:#:69'10-u,  dt#"" D ;

AaQ$epeHrupyn (III-105), rorytluM:

xoA TonJII'IBa Ha [poH3BoAcrBo napa, crrHTafl rpyrHe cocraBJrsroeae e:oNOCTO.flHHhIMH:

(rrr-107)
MoqHocrb' norpelnseuas nHTareJrbHbrMH r{acocaMn pn." xBr, 3aBHcHT

oT Hx K. Ir. A. rlo.x, pacxoAa fiapa o 
r'm, 

orHocHre.nrHofi Be.[HqHHbr no-
Tepb BOAbr q ^ rcuneilufl Ha BbrxoAe pn.n ',"^. B nepecrrere Ha ycnoBHoeTo[JrHBo (creaaeu ero ynpouleHHo, no yAeJrbHoMy pacxoAy TonJrHBa6 xr/xBr_ j q) ronyrruM picioa rorJrHBa Ha roAaqy nurarennuofi BoAhr:

8 r , . " : $ . o : @ -  r - y . r .  / r r r  i ' . 6 \
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'tti''rzqil'E ' Iooo lrrr-ruo'

I' : #(B + 8" ") : lzoof,tu,- #+ m#mu]D, (ilr-roe)
flptl He6o'nlu'x H3MeHeHHtx AaBJreHHfl Mo)r(Ho upeHe6peqb BJrr{ffHHeM eroHa K. r. A., rrro Mbr H AerraeM. flo4crae.nr^ npi6;;;il;Jar""ore ArrnHallrero [pnMepa, noryrrHM

*:[rr-o#opez+ffi ]  .ezo:
:  -  0,102 + 0,004 :  -  0,098 r '  Y.  r .  .

I

.paMMe Ann l3E ar npu b40.C.
36 : -_0_'904 r. y. r./r. H. tr., r. e.resufi OIIPT crauunn.

r aKl|M oopasoM' yrler AOI I seo6xoAHM JIHIIIb lrpu oco6o npoTsx(eH-HbIX napolpoBoAax' oAHaxo oH craHer 6oaee neo6xblu"o* rrocJre Toro,KaK IIosB flTcn 6oaee roqHble MeroAbI ra npn6opbr,urfl orrpeAeJreHua 4eftcTBH-TCJIbHbIX SHAqCHHfi OIIPT B TCMNC UPONSAO4CTBA 9JICKTPO9HEPIUH.
B reu'nosuxaqHoHHblx cer-flx, npe4uasuaqeH'brx AJrfr,- rr*Tar{Hff KoMMy-HaJrbIrbIX OTOnHTeJIbHbIX yCTaHOBOK, HOCHTeJTeM gHeprHH sBJrflercfl BOAa.otAa'Ia renJla B oKp-y)Kanqee npocrpaHcrBo orpeAeJrflercff TeMleparypoftBoAbI (npu unaerourefitff rerJloBoii m5nrt{gA,_ T. e. rparffurrecKr.r He 3aBH-cHrJ)]_ pacrpeAerreHnn eHeprur{ Mex(Ay TOII.
r aKrIM oopasoM' BJII{flHHe ceru Moxer cKagbrBarbcg JIHITIb Ha 3aTpareeHepruu' pacxoAyenaofi Ha iloAaqy BoAbr cereBbrM' 
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flpn roAaqe B cerb v 
+ BoAbr np, AaBJreHHr{ p aruorpe6ne'He Mor{_

HOCTI,I CETEBbIM HACOCOM NPH I(. TI. A. TI OTH. CA. COCTABHT:

u :  oH,  -2koD: r+ r .

flpu HoMLIHaJIruofi Harpy3Ke

o : 2 . 6 9 .  1 0 - 6  -  3 2 0 : 0 , 0 4 3 6  l t = n =T. H. tr.

(IrI-106)

Pce":f f i :#KBr.
flp'TeMneparype BoAbr t" "cyAenb*ar sarpara rerrJra
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#. lo-3 or'. eA.
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EcnH Bsfrb 1ax(e npeAeJrbHbre 3HaqeHl{fl AaBJIeHI{fl 14 TeMneparypbl

xoropofi Mo)KHo npeHe6Peul.

S m-5. Ilossrne o BJrrrfrrrrru Auuamarrecnnlt xaparcreprrctrrc
odopyxoBaunff Ea arcououErruocrb peficuuoB

flpu pacilpeAeJreHur,r nocroqHHoft r{JrH MeAJIeHHo H3MeHflIoqefics Ha-

rpy3Kli BO3MoltiHO npfiIieiieHfie cTaTI{-'iecKHx xapaKTepHcTidK ociioBHoiO
o6opy4oBanurfl., T. e. xapaKTepucrHK, coorBercrByloulux ero ycraHoBHB-

rrreMycff pex{HMy pa6otu.
Bonpoc o6 yvere AuHaMr.rqecKux xapaKTepHcrI,IK o6opyAoBaHHs Ivlox{er

Bo3rrr.IKHyrb npld rIepeMeHHoM pex{Hl\{e pa6oru T3C' KorAa cyMMapHaf
HarpygKa He ocraercs rrpaKTHrIecKLI uocrosHsofi. Halo HMerb B BI{AY,
qro gAecb Mhr [o-npex(HeMy roBopIrM o6 sxogoMllqecKllx xapaKTepHcTI'IKax,
a He o AHHaMuqecKHx xapaKrepucruxax, onpeAeJlrloulHx yctoftuurocrb

rrapaJrJre.ntHoft pa6orur HJrr{ pexuM cucreM aBToMarI,IrIecKoro peryJll{poBa-

rrHfl arperaToB I{JIH CTaHIILIH.
flpn r{sMeHeHHu HarpygKu arperarbl pa6oranr B HecraquoHapHoM

pex(I{Me'HI, IxSKoHoMHqecKI{enoKa3aTeJII4cyI l [ecTBeHHooTJIHtIaIoTcf loT
Tex x(e .rroKa3are.nefi npu nocrossuoft HarpysKe.

Hanpurraep, npu Bo3pacraHlrr{ HarpygKu KorJloarperaroB IIoBbIIrIaerct
TeMlrepaTypa ra3oB B pa3IHrIHbrX TOqKaX Ta3OXOAOB, a CJIeAOBaTeJIbHO,
H TeMneparypa o6naypo-nKv v MeraJrJrHqecKr.Ix .Iactefi KorJIa. 3rc rpe6yet

,4OnOJrHHTeJrbHOrO yBerHqeHHfl pacxoAa ToIIJII,IBa LI BbI3btBaeT Kax(yqeecff
cHHx{eHHe K. n. A. KOTJIa.

flper rocJreAyrorrleM cHr.rx(eHur,r Harpy3KH aKKyMyJIHpoBaHHoe n o6vry-
poBKe Lr MeTaJrJrHqecKHx KoHcTpyKrIHflX KOTJIa TenJIO Bo3BpalqaeTcfl, TaK
KaK TeMrreparypa rasoB cHr{xaerca (sa BblqeroM ue6o"nturofi Aonu, I'lspac-
xoAoBaHuofi Ha AotroJIHHreJIbHyIo orAaqy B oKpyx<atotrlyrc cpeAy).

Hapa4y c gTLrM lrpr.r Bosp acraunu HJrr.r cHHx(eHHH HarpySKH noffB.ilflIo-
TCff HeBOCnOJIHHMbTe AOnOnHr.rTeJrbHbre noTepH TerIJIa BCJIe,U,CTBHe yxyAIUe-

rrnfl pex<HMa crop a:nnr. TonJrHBa. Hexotopoe orcraBaHue I{3MeHeHHf nor,aqfi
BOsAyXa npH HSMeHeHHflX paCXOAa TOITJTHBa IIpHBOAHT K yBeJIUqeHUIO Me-
xaHr4qecxofi senoJrHorbr cfopaunfl. VseflH.IHBalorcfl IIorepH c yxoAsIIlHMH
rasaMu. flpu oqeHb p€KHx H3MeHeHHsx HarpysKn Mox{er noflBllTbcs Aaxe
xr{Mr,rqecxllfi seAoxor (oco6euuo trpu cx(HraHI{Ia upupoAHoro rasa).

3ru norepn flBJrflrorcs geng6exnblM cJIeAcrBI{eM BcflKoro HSMeHeHLIfl
rrarpy3KH KoTJIOarperaToB.

Ans ryp6oarperaroB norepu AnHaMr.rtlecKoro pex{uN{a HesnaqureJlbHbl.

Aonors urenrnue [orep H np r.r ra3MeHeHr.IH Harp y3 KH rllAporyp6uH HHtITox(-
Ho MaJrbr. 3ro roBopHT o roM, qro gKoHoMuqecKI,I qeJlecoo6pasHo [IcrIoJIbSo-
Barb fgc AJrf rroKpllrlls nr.rKoB HarpysKn H Aarb Bo3l\{oxnocrb arperaraM
TDC pa6orarr c Harpysxofi, I{3MeHflIolqefics s ue6o.rluu'x npeAe,Iax u c He'
6onruoft cKopocrblo.

O4uaxo Harpy3Ka arperaros T3C He MolKer He HsMeHflTbcs. O6H.rHas

{*T, rT:r?Tgu 
T3C cKopocrb r{3MeHeHHn Ha-rpy3KH He npeBbrruaer

rv Yo IMHH' I locToffHHble BpeMeHH MoIIIHbIx euepro6noKoB Jre>r(ar B npeAeJrax

lj^ ry: _(n_o_ xan a Jr y ronrr r.rBo - ereKrp H rrecras Mouluocril.- np,i;;;:
ooJlee HeorarolpHsTHbrx ycJroBHflx gKCnJryaTarIHH, T.. e. npH pe3Ko nepe_
MeHHoM rpaQure Harpy3KH (n npe4e.nax perynHpoBoqHoro Aruuuro*ij,Iloreps AHHaMHrrecfioro pe]KHMa Mofyr AocrHrarb AecflTbrx AOnefi npoua*ru.

3a.4atla 6urHMus arru' pex(HMa B gTlrx ycJroBnflx gaKJrrorlaercfl B ToM,tlrodbl pacnpeAeJlsrb cyMMapHylo HsMeH.flror{yrocs Harpy3Ky ro ycJroBgro
MI'IHI'IMyMa cyMMbI crarHqecrnx H.qHHaMHr{ecKHx uorepi sa 6npe4enenHnfi
nepHoA BpeMeHII. 3ro Mox{er 6urn Aocruruyro H3MeHeHHer\{ Harpy3KH ar-
*:T:: :-f 31ntn_"rfi - 

cKopocrbro B saB HcHMocrH or Hx vtt ruBaryarrbHbrx
AnndlYr|c.rtrul1'?l^ xapaKTepHCTHK.

flp" sroM B ycJroB'e paBeHcrBa onpr Moryr.6urr BBe.4eHbr xosQe4-qI]eHTbI ko unu AororrHurerrbHhre cocraB.rrflrur"6 Ar;, f;ilBarorrlge AH=IraMLIqecKr4e xapaKTepucTKKr4, T. €.

korb, : x HJIH

b , * L b y r : y .

I . r r a n a  I V

orrTr4Mr.rSAqlrfl PEJTCUMOB IAC
n ruAPoTEILroBhD( aHEPTOCtrCTEM

$ fv-l. Ocnonsrre rroutrrnfi o perrcuMax IEC

B.[fiqHre npnpoArrux sarropoB Ha pacxoA BoAhr. flocryuarculafl B peKy
BoAa creKaer no 3eMHofi nonepxHocrz (noeepxuocruoe rHTaHHe)' nnu;to'-
carlHBaercfl rrepes noqBy (rpyuronoe IIHTaHHe). PaeJruqaroT TpH xapaKTep-
Hbrx cocToflHr.rff per(H:

1' Mexeub - nepl{oA' KorAa pexa HMeer r.rraBnbrM o6pasorra rpyHToBoe
nHTaHIIe. Srot IIepHoA na6.rrroAa-etcs y 6onnurnncrBa peK Coeercxoro
Corosa .IIeroM' a raKx<e euuofi, ec.rlu oia4*u BbrrraAaror B TBepAoM BHAg
H HE .TAIOT.

2. flo.rroBoAbe - e)KeroAno noBTopnrorqHrtcfl rrepuoA ycgneHgoro no-
BepXHOCTHOIO CTOKa, BbISBaHHOfO BeC€HHHM CHerOTafHHeM, a B rOpHbIX
paftoHax - JIerHr{M TarHr{eM cueroB H JTeAHHKoB.
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3. flanoAor - HeperyJrflpHo noBropnpurufics nepnoA ycuneHnfl no-
BepxHocTHoro cToKa, Bbr3BaHHoro cHJIbHbrMr{ Aox(AsMH H SHMHHMH OTT€:
NEJIflMH.

PacxoA BoAbr B peKax B TeqeHHe roAa He[pepbrBHo r.r3MeHflercfl B orrenb
rIrHpoKHx npeAenax. Ha xapaKTep xone6asufi pevHoro croKa oKa3brBaror
BJIHfl H He ronorpaQuqecKue, KJIHMaTHTIecKHe H reonoro-noqBeHHbre ycnoB HR
6acceftua, onpereJlflIolrlue ero I{HAHBT{Ayanbsue oco6eHHocru, no KoropbrM
peKH MOX(HO pa3AeJrHTb Ha HeCKOJIbKO OCHOBHbTX Tr{nOB.

PasHHHHbIe peKH, cocraBJlflIorque sHaquTeJrbHoe 6o.nruHgcrBo peK
CCCP, ocHoBHyIo qacrb croxa noryqator secuoft sa cqer raflHHfl cHera

(pnc. IV. I, KpHBas a). Hanpu-
w,t na€pr Ha Bonre sa2-2,5 Mecflua

C  - n r n D n  E L  o  n h n  v ^ f i Y r 6uvdrvuvAD/r rry\J/r\,rAnr t n\rJlu

2000 600/o roAoBoro croKa.
Pexu c o3epHbrM rrHTaHHeM

xapaKrepHsyrorcs 6onee paB-
HOMepHbIM CTOKOM, TaK KaK
oSepa HaKanJIflBaroT naBoAKo-
BbIe BOAbr U [OBblrrranT 3a cqeT
groro Mex(eHHbre pacxoAu. K pe-
KaM aroro rurla orHocfrcR Heaa,
Aurapa, MHorHe peKH Kape.rrur.r
u KoarcKoro noJryocrpoBa"

Pexu c JreAHHKoBbrM nvra-
HHeM, K KOTOpbTM OTHOCHTCfl
6onuuuscrBo peK KagKasa H
Cpe4uefi Aguu, roflyqarcr oc-
cHeroB H JIeAHT{Kon (puc. IV.l,

t.0
w,{

4000

3000

2000

, a
I ] I N E I ' T i W g N E X E i l i -

flecrqil

N.l .  fn4porpaQbr pex:
a) p. ,{neup.y c. JloquaHcxaa 6a;xa 3a 1923 r.; 6)
p. Kypu y c. Mnurecayp 3a l94Q r.; e) p. AHecrpa y

c. Kauenra ga 1956 r.

Hosuofi croK npr.r JrerHeM TaflHHH ropHbrx
lr:puBan 6).

/000

500

Peru c npeo6.naAalolrluM Aox(AeBbIM H JTHBHeBsTM [HTaHHeM - peKH
Iox(HbIx pafioHon (3axaer<a3be, tor Vxpauusl), He HMetorrlux gnarruTeJrbHoro
cHex(Horo noKpoBa (pHc. IV.l, r<pwnan e).

flonstue o AoJlrocporrHom H KpaTKocpoqHoM nponno3HpoBaHr{rr pexffiMa
BoAoroKa. HsyueHHeM peqHoro croKa 3aHuMaercfl HuxeHepHafl rr{Apono-
l.nfl, eaxHefiuefi sa4auefi xotopofi ssnsercs nporHosr,rpoBanue yponneft
H pacxoAoB BoAbI, o6lenaa croKa, BpeMeHH BcKpbITHfl [r SaMepSaHHs peK
I{ T. A. PaeflH.Ialor nporHo3br SKcrpeHHbre, AaBaeMbre Ha HecKoJIbKo qacoB,
KparKoc_poqqbre, Ha nepHoA Ao 10-15 cyror, H AoJrrocporrHbre, Ha BpeMfl
6o.nee l0-15 cyroK. Ans paqnoHaarHofi eKcrnyararlnr{ BoAoxo3flficiseH-
HbIX yCTaHOBOT UaU6OJIbIUee sHaqeHHe HMeTOT AOJrrOCpOqHbre nporHo3br,
a KparKocporlHble B ocHoBHoM Baxubr AJrfl rr{ApocraHuufi 6es peryJrupo-
BAHHff, LrJtU C CyTOrrHbrM peryJrr{poBaHHeM.

Kparrocpotlnoe rporHo3r{poBauue yponneft H pacxoAoB BoAbr KpyrHbrx
peK ocHoBaHo Ha rHApoMeTpr.rqecKHx MeToAax c HcnoJIbSoBarrHeM AaHHbrx
BOAOMeprrbrx nocToB, pacuonox(eHHbrx BAonb peKH, Anfl [peAcKasaEKfl
pex(HMa BoAoroKa B HHx(HeM TeqeHLIH no ga6.upAeHHflM B BepxHent. .[,.nH-
TeJIbHocTb nep[oAa, Ha xoropufi cocraBJrsercf [polHo3, gaBHcHT $ epe-
,teHu. do6eeauun BoAbI Mex{Ay flocraMu H cocraB.rrfler o6H,IHo or HecKoJrbKux
rracoB Ao 12-15 cyroK.
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flocryn.ileHue BoAbI B peKH cpe4nefi BeJrr.rrIHHbr o[eur{Baercr no Ha6.nrc-
AeHHflM Ha ue6ontruou 6accefine - HHAHKarope, xapaKTepucTHKH Koro-
poro coBrraAaror co cpeAHHMH Anq 6accefina scefi peKH.

nns MaJIbIx p€K, I{MeIoIIrHx Ire6o"ubluoe BpeMfl Ao6eraHnfl BoAbr nu6o
ol{eHb pe3Kue HsMeHeHHr Qoprraor rr.l4porpaQa, Hau6onee usrecoo6pa3Ho
cocraB.[flTb IIporHo3-bI pex(I{Ma croKa IIo AaHHbrM TeKyIttHX MereopoJrorH-
qecKnx Ha6,nroAeHufi.

B sasucuMocru or pex(HMa croKa Mo)I{Ho B roAoBoM ero rrHKJre BbrAe-
JrHTb ABe xapaKTepHbre rpynrbr rnAporornr{ecKux Sas. K nepnofi olro-
cqrcfl Qasu, B Koropblx croK peKH B ocHoBHoM onpeAeJr.flercfl npeAuecrBo-
saeruefi ruApoMereopoJlorn.Iecxoli o6ctaHoexofi, a reKyrqne ycJroBgfl BHo-
cflT JIHtrrb HeKoropbre Koppexrund. 3ro rr

ullHbt rrpoMep3aHKfl fpyHTa. r\oJIHqecT-
Bo Hcnaparcqefica BoAbI H HHTeHSHB- IV.2. Kpuuan o6ecne'{ennocrl cpeA-
Hocrb cHerorafHlrq saBr{cnr 

"l j:T:- ;::I;::Hffi ou.ioJo" o-ooft.i,"Hi
pororur{ecKux ycnoeuft BecHbr, a rrororvry
He Moryr 6um roqHo ytlTeHbr 3apaHee.

Ko eropofi rpynre ornoc1Tcn Qasu, KorAa croK peKH 3aBHcHT riraB-
TbIM o6pasou or reKyIIIHx MereopoJrorur{ecKr.rx senenuft. HanpuM€pr B
Qase Aox(AeBbIX rIaBoAKoB npeAblAyrqas rr{ApoMereopoJroru.recxis o6cra-
HOBKa CKa3bIBaeTCf Ha pex{HMe peKH HesHaqHTeJrbHO.'trns 

Qae nropoft rpyullbl KaqecrBo rrpolnosa perrHoro croKa saBHcHr
oT TOI{HOCTT{ MeTeopOIOruqecKHX nporHo3oB.

filaporpaS. O6ecneqeHHar MorrIHocrb. Pery.rrnpoBaHlre BoAoroKa.
Ann xapaKTepllcruKll-peqHoro croKa B TeqreHue roAa crpor.rrcfl euipoepae,
l. e. xpoHoJloru.Iecxufi (xaaeuAapHufi) rpaQnx cpeAHecyroqnbrx pacxoAoB.
fu4porpaQu, [ocrpoeHHble AJIS .rrro6ofi pexu ga HecxoflbKo Jrer, noKa3br-
BaIOT, r{TO B paC[peAeJIeHHH perIHOfO CrOKa nO BpeMeHH CyUeCTByeT On-
peAg4eHHas IIHKflLIqHOCTb C IJIHTeJTbHOCTbTO KaX(AOro rIHKJra oKoJro roAa.

Xor.s rl{AporpaQu sa pa3rurrHble roAbr HHKorAa roqHo He coBna/d4or,
oHH Bce x<e HMercT HeKoropble o6que qeprbl. 3ro noseoJrfler Becrr{ BoAo-
xossllcrBeHnble n ruApogHeprerur{ecKue pacqerhr, rroJrb3yflcb AaHHbTMH
JIHITIb o rpex xapaKTepHblx ruApofio.rurrecKax roAax, eu6pauubrx r.rs LJ1H-
TeJIbHOfO rllApOnorHqecKoro pflAa, -,MaJIOBOAHOT\{, CpeIHeM IIO BOAHOCTH
lr MHofoBoAHOM.

Oreer Ha Bottpoc, KaK qacro sa6nrcAaJrr,rcb pacxoAbr, npeBbrrxarculge
aro6yrc 3aAaHHyIo BeJIHITH^Hy,. Aaer epaQurc.o6ecie'aeHflocrnu 

^cpegueeyrou-

Hhrx pacxoAoB (puc. IV.2), ro ocu a6cqucc Koropofo orJroxeHo BpeMfl



B npo[eHrax (sa 100% npnuflro 365 .qnefi). IIo rpa$nry Mox(er 6srru
o[peAeJIeH pacxo4 (a cJreAoBareJrbHo, u naoutuocru) npH rcri BJIH Huoil
o6ecne.IeuHocru.

Pexupr ecrecrBeurrblx pacxoAoB BoAF,I B peKe He coBnaAaer c pex(HMoM
ee uorpe6.neuHs Ha npousBoAcrBo gneKTpaqecxoft sHeprHH H Apyrue Hy)K-
Abr, BcJreAcrBHe qero Bo3HHKaer ueo6xo4r.rMocrb B nepepacnpeAeJleHuu ec-
recrBeHHoro croKa, T. e. B ero peryJIHpoBaHHH. C erofi ueJrblo coopyx€to-
Tcs BoAoxpaHuJrr{ula, Koropble gaAepx(HBaror ug6rno.rHufi ecrecrseHublfi
rrpHToK B To BpeMr, KorAa ecrecrBenuufi pacxoA BoAbr 6o.nrue seo6xoAn-
Moro AJrr norpe6rre.rrefi. Haxon.nenHafl BoAa Hcnonb3yercfl B rrepnoAbl,
KorAa ecrecrBeHnbre pacxoAbl craHoBrrcfl MeHbrue ueo6xoAr.rMbrx rJrfl no-
BbrrrreHufl Mouluocru H Bblpa6on<u gHeprHH fAC. llo upo4oJrx{HTeJrbHocru
IIHKJIA PETYJIHPOBAHHfl, T. C. IIO BPCIVTEHH HANOJIHCHHfl H OIIOPOX(HEHHfl,

orrpeAenflrolqHxcf eMKocTbro BoAoxpaHHJIHIIIa, paSIHl{aroTcfl BoAoxpaHH-
Jruula KparxocporrHoro (cyrouuoro, HeAensuoro) H AonrocpoqHoro (roAHrI-
Horo H MHoroJreruero) peryJrr{poBaHur. floc.ueAsne HcnoJrb3yrorcff TaKx(e
H Ailfl, KparKOCpOrrHOrO peryJIHpOBaHHs.

$ IV-z. Eronoruuqecrf,e xaparcrepuerurcu rn4pocrarqnft

XapaxrepncrnKu orHocnTe,rbHbrx rrpnpocroB arperaroB u pacxoAHbre
xapaKTepncruKr{. flpra pacrlerax onrnr\{arbHbrx por(HMoB HcnoJrbgJruorcfl
p acxoAH bre x a p a KTep HcrHK 14 H xap aKrep HCTHK H oTHoc HTeJrbHbrx np Hp ocToB
pacxoAa BoAbr (O|IPB) rnApoarperaroB, a raKx{e xapaKrepucruKn Bepx-
H,N

J5 45 55 65 75 4,H8n

IV.3. 9xcn.nyaralruoHHafl ynaBepcanb-
Defl xapaxTepucrur(a pa,4rlanbno-ocesofi
ryp6xHu PO-211,  D1:4 ,1  M,  n -

:125 o6/*rug:
lllt - rl.Hnfr 5/6-uoro sanaca Moiqn@rf, Do
ryp6rne, A'Ao - Jlrrflrrfl orpannrreunfi rtorrlHoc-

TIr IIO reHeparopy.
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Hero H HLIx(Hero 6neQoo rHApocraHUr{fi. Pacxo4uue xapaKTephcrr4Krl rI
XOn rllApoarperaroB, KaK npaBuJro, crpoflTcn rro yHHBepca.HbHbrM xapaK-
TePHCTTTKaM rr{Aporyp6HH. }ru xapaKrepHcrHKH npeAcraBJrflror co6oft an-
HI{fl paBHbIx gHa.IeHuft K. n. A. rr.r4potyp6nn 4n (e r(oopAunarax Morr{-
HocTb - Hanopr pltc. IV.3) u [oflyqarcTcfl npH HcnHTa:nurr naoAe.neft B ila-
6oparoputr HJrH peanbHbrx rnAporyp6nH Ha,u,eftcrByrorrlnx rlrApocraHttxfl x.

05,lll / ////
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Ao nacroflIqero BpeMeHH r,nn nocrpoeHnfl pacxoAHbrx xapaKrepHcruK
I 49[ npldMeHflercfl npeHMyrqecrBeHuo MeroA norepb, up-ea.noxeHsnft
8..M. fopnurrefisou. Aaq Kax(Aoro sHaqeHl'Ifl Ha[opa rro gxcrrJryararrgoH-
uofi yH uBepcaJlbHofi xapaxrep HcrHKe ryp6uubl olpeAeJrsercfl 3aB HcgMocrb
lorepb MoulHocr4_LP, or MoulHocru ryp6uuu P u npou3BoAnTcs ee crJra-
x(HBaHHe (puc. IV.4)

APn:+P, MBr.
florepra sanopa L'H s BoAonoABoArIrlHx coopyxeHnfl,x cur{x(arcT Morrl-

Hocrb Ha BaJry ryp6nnnr Ha BeJrr.rquny APs:

ry:ry_ 
*4r#{, -_p-_ Lpn, MBr. (rv_2)

(rv-l)

(IV-4)

3Aecr vr - pacxoA BoAhr, rnrs/c; H - Hanop, Mi 4r - K. n. A. ryp6r-
HbI B OTHOCHTeJIbHbIX eAHHHqaX.
Ec.un er - K. rt. A. reHeparopa, To ero norepu

APo : (P - nPd (I - r1")MBr. (IV-3)

T?*"" o6_pasou, roJresHafl Harpy3Ka ruApoarperara P"" : p -
- \P, 

- AP", a o6que norepr{ cocraBJrflror APp :- AP, + API? + Ap".
PacxoA Bo.qbl V rugpoarperara rpl{ Hanope I/ M r,r rroJresHofi uarpysx-e

P"u MBr 6yler:

W,#

t40

100

60 ,b 40 60 Pro.ll8n

IV.5. PacxoAuas xaparffepncru-
Ka ruApoarperara c ryp6unoft
PO-21| n reueparopoM

cB 850/r90-48.

vr- #e,"

a t  |  |'20 
40 60 ea,H6n

IV.6. XapaKreprcrara orlrocu-
TE.IIbHbIX IIPUPOCTOB TIIAPOAT.
perara c ryp6unofi PO-21I
r.r reueparopou CB 850/lg0-4g.

+AP>):+ +rus/c,
rAe K. n.,4. rnApoarperaTa lra :4r4".
Ha ceMeficteo pacxoAHbrx xapaKrepHcruK rnApoarperara (puc. IV.b),

I

ot{vA
4

wc
56 s*



Xon ruApoarperaroB Jlyqrue crpourb He ro pacxo.rlHofi xapaKrepu-
crHKe, a nyreM auQSepeHrrrapoBaHHfl xapaKrepucrnKu rrorepb, LIs (lV_a)
HIUCCM:

(v-s)
9ucneHsoe ar.rQQepeHqupoBaHue yAo6Hee Bcero BbrrroJrHflru rpa,euqecKrr,
npoBoAs KacareJlbHble K xpuaofi norepb. Ans 6oluuefi ToqHocrH r\{oxHo
HaHecTH psA nyqeli noA 3apaHee rr3BecTHbrMH yrJraMH H napaJIJIeJrbHo HNr
npoBecrn KacareJlbHble K xpueofi rrorepb. 3arenl \Jrs, :xa>r<Aofi xacare.nsuofi
o[pe4g.]Hrb MoulHocTb, cooTBeTcTByroqyrc ToqKe K'acalg^lg^fl,, a Vs Bbrpax(e-
nua (lV-5) Hafira sHaqeHue orHocurerrbHoro rpapocra (ra6n. 14).

Ta6nu4a /4. fipuruep pacqera xa_paKrepucruKg norepb B ruApoarperare (rypGrlna
PO-2!!,  reneparop CB 850/!-00=48) npn tanope E:EG n

.  (0,:#:+(r*H:) 
"#*

l - Harpysxa ryp6uHtr P, MBr
2. K. n. 4. ryp6nnu qr, orH. e.4.
3. florepu e ryp6nHe APr, MBr
4. {.  n. A. reHeparopa {p, orH. €[.
5. llorepu B reueparope AP., MBr
6. CyuuapHbrenorepn LP2, MBr
7. Harpysxa ruApoarperara Pru,

MBr

29,7
0,90
7,2
0,965
l ,0 l
8,21

27,7

69,4
0,92
6,0
0,979
1,53
7,53

67,9

70,4
0,gl
7,0
0,979
1,55
8,55

68,9

Mox<uo nocrpourr XOII rr{Apoarperara (puc. IV.6) HerrocpeAcrBeHHo
ro -elo paQoleyr xapaKrepr{crHKe T"" - I (Pr"), r,4€ {.a : rl, . rl, Lr Pru :
: (P - tPn) rb - Pq., noJrbstflcb BbrpaxeHueM:

u( 
tozp,u 

\, ! , :#:W:#(,_+#) .
B rovxe, coorBerctnyroruefi MaKcHMaJrbHoMy gHarreHulo K. tr.

: 0, TorAa
102 vw ) : W . :  7 ; : @ y A ,

rITo BLIAHo Lt3 (IV-4). CfleAogareJlbHo, B ToqKe MaKcr.rManrHofi eKoHoMHrr-
Hocrl{ OIIPT paBeH yAenbHoMy pacxoAy BoAbr (xax 6uno yra3aHo e $ II-2
oruocureJrbHo pacxoAoB TenJra, pnc. II.4).

Euna flonbITKH H3MepflTb oruocuTenruufi [pupocr rr{,[poarpersTs H€-
nocpeAcrBeHHo (no fipflMorr,ry 6anaHcy> c fioMorrlbro rrpupocroMepa. Aeft-
cTBHe ero ocnoBaHo Ha saMepe pasHocrn pacxoAoB BoAbr Vz Lr [21 no n€-
penaAy AaefleHHfi Lh (nponopuHoHaJrbHoMy KBaApary pacxoga) B AByx
ToqKax cllupaabnofi xauepbr npn H3MeHeHHH MorrlHocru Ha AP : (2,5 +
+- 5 MBr)

'  u ) -  Y ' -V t  -  t  l tM ' - t tMt
, , - f  :n# '  ( lV-8)

TeopetuqecKu orHocuTe.nrHufi rrpupocT Mox{er 6urr onpeAeJleH TeM
TOsHee, qeM MeHbure r{HTepBaJr MorrlHocTH npH onpeAeJreHHn pasHocTH pac-

122
728

xoAoB' C apyaofi cropontt, ona6Ka B onpeAeJreHHH ornocHTeJrbHbrx 11pH-pocroB rev 60.nure, qeM 6rnxe rpyr K Apyry 3Har{eHHs vM, , ffrr,Pz ! P, us-sa norperuHocrefi HsMepeHufl. 
r ---" rv^r.'r I

Pacxo4nue xapaKrepr{cr,Kr{ H kon rac. flpru nocrpoeHH' pacxoA_HbIx xapar(repucTrK H XOil f3C o6uquo cqgraror, rrro ee oA"oiunrrr"arperaTbl HMeroT HIeHTHT{Hbre
xapaKTep Hcrr4:r.H, rrosroMy W,f
AJIfl nocrpoeHHr pacxo4Hofi
xapaKrepncTnKLt 

'fgc 
rpu s6o

.nrc6ou rrHcfle pa6orarcrqux
afpeIaTOB AOCTaTOIIHO VivrHO-
)I(llrb Harpy3Ky u pacxoA
BOAbr oAHOfO alperaTa Ha
Hx qHcJIo, T. €. P" : nPl u
V, : nV r auaJlorfiqHo no-
crpoeHaro o6o6uegHofi xa-
paKTepacTHKr{ xore.ntsofi
($ I I-3) (puc. Iv.Tl.

Oruocare.nturrfi np Hpocr
rHApos.aHrlnll np n HarpysKe
P, : nPtpaaetr orsOCZr-enl-
HoMy npupocry oAHoro af-
perara rlpH Harpy3Ke Pr,
TAK KAK

(rv-e)

LV.7. Pacxo4nue J(€paKTepHcraKH AJrfl. pa3Hbrx
HaropoB fDC c 4 arperarauu.

J20

t60

N+F
200 240 280 P, ,Hnm

U, H"
llln.c

4

Tax xe, xax
cKoJrbKo XOn

l t -' 20

H IIpH llocrpoeHl{H pacxoAHblx xapaKTepI4crHK, crposT He-
AJrfl pa3Hbrx Ha[opoB.

60 ao loo lzo /40 /60 t4o--Vffio 240 Pr, H6m
IV.8. Xapamepucr'Ka or'ocr{rsrrb'hrx rrpupocroB rgc.

I I
I I

I

L I
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pacxoAaMtn. flpu He6o.ntluoM qI{cJIe arperaroB (ao 5--S) xopoune pe3yJrb.
Tarbl noryqarcTcfl, ecJIH ycnoBueM HgMeHeHHq qncfla pa6orarourgx aipe-
raroB crrHrarb paBeHcrBo K. n. a. (puc. IV.g) HnH norepb MorqHocra npu
pa6ore n u n * | arperaroB.

Taruu o6pasorvr, xapaKTepncruKa orHocuTeJrbHbrx npupocroB H pac-
xonHafl xapaKTepncruKa f3C cocroflr us pn1a yqacrKoB, coorBercrByrG
IrrH{_ pasrurrHoMy rracny pa6oratoqux arperaroB.

Ha KaxAolvl Hs gTHx yqacrKoB orHocnTenrHufi npupocT Bo3pacraeT
c yBenI'IqeHHeM Harpy3KH, a nocJre rrycKa oqepeAHoro arperaTa pe3Ko cHH-
X(aeTCfl' T. e. OAHOMy 14 TOMy >Ke sHaqeHHIO OTHOCHTeJIbHOTO npupocTa
coorBercrByer HecxoJrbKo suaqeHr.rft Harpy3KH fDC.

rezb

IV.9. Pa6oqas xapaKrepucruxa IOC.

O6H.IHo AJIfl npaKTllqecKux pacqeroB HcrroJrb3 yercr crJralKeHsas XOil.
flpu gHaqeHu.sx oruocHTeJlbHoro npup.ocra, JrelKarrlHx HHX(e cnpr1,1-

JIeHHbIx yqacrKoB (puc. IV.8), cJleAyer noJrb3oBarbcfl Bertsbro Arrn n arpe-
lg3eB, a ttpH 6o.nee BbIcoKHx - BerBbro AJrfl n * I arperaroa. Pa6ora
f3C c HarpysKaMn, sHaqeHlns Koropblx Jrexar BuyrpH c[prMJreHHbrx yqacr-
KoB (n rax Ha3hIBaeMbIx goHax HexeJrare.nbHbrx narpysox), coflpnr(eHa
c AonoJIHI{TeJIbHbIMH IIOTepflMH, AOCTHTaTOTTIHM_H ]\{aKCLrMyMa IIpH Harpy3Ke,
coorBercrnyrcueft pa3pbny HerrpepbrBHocrrd XOn.

V.ret soH Hex(eJIareJIbHbIx Harpysox f3C ycJroxnfler pacqerbr rrauBbr-
roAuefiuux pexHMoB gHeprocucrelri OAuaxo orKas or yqera soH Hexe"ra-
TeJrbHbrx Harpy3oK npH qHcJre afperaroB Ha f3c or 2 lo 8 csssau c
AOnOIHHTeJIbHbIMH noTepfl M 14 BOAbI,
aJrbuo-oceBbrx typ6raH u 0,05{,8 9,
Kponae roro, HeJrb3fl AonycKaru pa6c
MCHCH l{fl MOIIIHOCTI4 H34A KABHTAIIH H

fioroKe BoAbr Ha noBepxHocrflx pa6ou
urenHuft H3Hoc Ronacrefi pa6ounx KoJrec H cHruKeHr.{e gKoHoMurrHocrr.r; araK-
x<e conpoBoKAaercfl ruyMoM H nu6pauuefi arperaroB.

S IV-8. Xaparcrepncrarcn Bepxnero E rrrrrcnero 6reeon IOC

HSIvICHCHHC HANOPA HA T3C BbI3bIBaETCfl H3MeHeHHeM ypoBnn BoAbI
B BepxHeM H Hrlx<HeM 6r@ax. Vponeur B BepxHenr 6te$e oflpeAeJrflercfl
no xapaKmepucmuKa,u cma,mw&cKux o1teuoe u : f (zr.a) uttu )uua.uutu-'cnwc o6rentoe o : g (zr.a, V"p) eoiloxpauultut4 ful.lc. IV.l0).

XapaxrepucruKu cTarlrqecKHx o6renaos crpoflTcfl B npeArroJro)r(eHr{H
ropH3oHTaJIbHOCTH SepKaJIa BOAOXpaHUJTHTT\A, riTo, crpofo roBopfl, He co_
orBercTByer 4eficrBHreJrbHocrH. flpr pacxoAe no4u- w"o 3epKaJro BoAO-
xpaHHJIHIrIa He ropH3oHTaJIbHo, a [peBbrrrleHHe AHHaMHqeCKOTO o6reua

Vnp : V", *Voo, + AV, (IV-10)
rAe Vcr - o6teu BbrreKarcuefi eo4w, AV - zo.6,H
npuparil.eHrre o6teua BoAbr B BoAoxpaHr4-
nHIrIe. llorepu BoAbr Ha Qu;rrrparrnro H
ucnapeHHe saBHcflT oT ypoBHf B BepxHeM
6reQe BoAoxpaHuJrr{qa r.r BpeMeHr4 roAa.

Ann yrrera H3MeHeHr{r Harrop a B pac-
rlera'x HaHBbrro4uefiruero pacnpeAeJreHr.rfl
HarpysKr.r flepproA (uun.rl peryJrapoeauun)
pas6unaercfl Ha ? Hurepna.noB, B TeqeHHe
KOTOpbIX CTTHTaIOTCfl HeH3tvreHHbIMH paCXO-
AbI H orMerKll 6leQoe. 3ro .u,aer Bo3rvro)K-
HOCTb OrrpeAeJrHTb SaBHCHMOCTH OTMeTOK
BepxHero LI Hr{xgero 6reQoB c yr{eroM no-
c.neAeft crBHfl , T. e. BJr H flHr4fl, npeAruecrByro-
IrIHX pex(r4MoB Ha rrocJreAyrorrlae. Haftlerrl
npoa3BoAHyro orMerKr{ BepxHero 6te$a
AJrr HHTepBaJra / no pacxoAy BoAbr B oAHH
B a . r r o B  l ( l < / < l - l ) .

(IV-r t)

W. 10. XapaxrepucrtrKu,qr.rHaMr{-
rrecrr,x o6reMoa BoAoxpaHuJrr{ula

Ha p. Bonre.

H3 npeAruecTByrorrlHx HHTep-

flp"*eM, rrro orMerKa Bepxnero 6reQa zs.6 allnercfl $ynxuuefi rexy-
ulefo SHaqeHHs o6reua BoAbr B BoAoxpaHr{Jrr{qe I/, n uaua.ne r,rHTepBa Jla'|.

ror o6tena paBeH o6teuv Vo B HaqaJre pacqerHoro repfoIa, cJro)KeHHOMV
c pagHocrsrc o6teMoB rpuroKa H pacxoAa BoAbr (Vorr Wr, na3/c) 

"u 
np"a-

IuecTByroque / - I HHTepBaJroB, T. e,
l-l '

vt-vo + > (vnp,-vr) t" ,
t: l

f4e /" -,{,JIHT€JIbHOCTb HIITepBaJra t, C.
Torla

otr.o, 
_ 

u\o, dvt ot".u, 
If f i :d f f i : - f r . t"  (ry-r2)

(ans BepxHero 6teQa H3MeHeHHe o6teua Bonbr B eAr{Hr{rly BpeMeHr.{ paBHo
pacxoAy BoAbr c o6parusru suaxou).

flponaro4 
"u^ $ 

onpeAerrffercf au$QepeHrrr{poBaHHeM KpHBbrx, no-

Ka3aHHbrx Ha pHc. IV.l0. - .q?u,tr.n.r*f t-,""'!; ',.".'.,i iAi;,; irr,i, '., l\ ' ' 
'f ";,""" i '"

XapaxrepgcruKa HHx(Hero 6retpa ang y6n-.,u#iliibianoeddderocn pe-
x(HMa.BoAHoro noroxa npn orcyrcrBaH noAnopa or fOC, pacnoJroxeHCofi

lJ,%
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HHX(e. 3aBHCHr roJrbKo or pacxoAa BoAbr, T. e. 2u.6: f (W. flp, HaJrHqHr.r
noA[opa Kpuoan clnau AposHn HH]r{Hero 6teQa H pacxoAa BoAbr 3aBHcHT
TaKx(e or orMerKH BepxHero 6neQa Hgx{eJrex<au{efi f3C, T. €. zs.6: f (V,zl.a)
(puc. IV. l  t )

XapaxrepHcrnKu HruI{Hero 6leQa H3MeHflnrcfl coorBercrBeuHo c co-
crosHueM pycJla. IIp" HaJIH.IHH JreAoBoro noKpoBa ypoBHH HHx(Hero 6seQa
onpeAeJrsrorcfl no JrerHeft xpneofi, [ocrpoeHuofi lnn orKpbrrofo pycna,

Ho c yqeroM xoeQQuuuenra ft" 
v"u"* 

, paBHoro oructrMu : 
W' 

paBHOfO OTHOIIIeHIIIO paC-

xoAoB BoAbr sHNroft H JreroM, Aarcr[Hx oAr.rHaKoBbre ypoBHH HHx(Hero 6reQa.

\
Ix

arrt
?n

20i

IV.ll. Kpunaa cBs3H ypooueft HrDKHefo
6reQa H pacxo1oB BoAbr rrpu ycranoBt4B-

rrreMcr pelK{Me:

KoeQQuuHeHT krn*r, MeHbrrre eAHHH-
IIhr, H3MeHfleTCfl B 3aBHCT.IMOCTH OT

AJrHHbr rroJrbrHbH s1nusu i3C.
HeycraHoBuBrrreecfl ABuxteHrle Bo-

Abr B HH)r(HeM 6ue$e. HsneHeHHe
pacxoAoB BoAbr npH peryJrHpoBaHHH
conpoB ox(Aaerc ff xo.ne6auafl MH ypoBHfl
HHx(Hero 6reSa, AocrnrarolrruMn lre-
peAKo HecKoJrbKr{x MerpoB H oKasbr-
BaIoUIHMH CyIqeCTBeHHOe BJTHflHI{e Ha
Hanop H sKoHoMHrIHocrb pa6oru f3C,
flp" 6ucrpux H3MeHeHHflx pacxoAa
BOAbI, XapaKTepHbrx AJr.fl cyToqHofo
peryJlHpoBaHlrff, ypoBeHb He BceIAa
ycneBaeT ycTaHoBHTbcf, 14 AJIS ero
pacuera 

-ueo6xo4nuo 
ytIHTbIBarb

nepexoAHbre npollecchr B HH]I(HeM
6seQe.

22

.l - 6es ylrera rroAnopa or Hnx(eaexarqefi _F3-_C; 3TI{ [pOqeCCbI OnHCbIBaIOTCf HQJIH-

3a: f ";gl";f *S,tf o# ifi["*3:fi T"'-1]1 r 
"a 

r i* 
" 

a "qq. 
p 
"H 

q H a Jr b H hrM H y p a B -
ro x(e' 25 *r: 6 - ro xe' 26 u; 7 - to xe' 27 u' HeHHflMI{ Ceu-B6HaHa, He LIMeTIIIHMI{

o6Iqero ananrrTr4tlecKoro pelxeHnfi.
Ctporoe perueHue saryaqtr c yqeroM rrepexoAHbrx npo[eccoB rro r4sBecrublM
pacxoAaM Aax(e c [oMorquo SIIBM orJrnqaercs 6o.nruofi rpyAoeMKocrblo,
uto tpe6yer Hc[oJIb3oBaH Hn npr onrHMHg ar1nr4 pexHMoB npu6.nnx<enllblx
MeroAoB pacrlera HeycraHoBuBluerocfl ABHx(eHr,tg BoAbI B HLrxHeM 6re$e.

PaccuorpuM MeroA, npelJroxeunufi B. M. fopnrurefiHorr,r, noA Ha3Ba-
HHeM <QKtrnAHeHmU eO cKaqKottt> H ruHpoKo HcloJrb3yeuuft IIpr4 perueHl{H
gHepreTHqecKHx 3aAaq.

Peueune ypaBueuufi CeH-BeHaHa rrpu HeKoropbrx yrpoqeHnflx IIpeA-
cTaBJIfleTCfl B BHAe CyMMbr AByX COCTaBJTflTOULHX: Haqa.nbHoro CKatIKa ypOB-
Hfl H nocJle4ylou1ero 9Kc[oHeHqnaJrbHoro H3MeHeHHs. Ann BbrBoAa pac-
,IetHoft Qopuynn BocroJrb3yeMcfl puc. IV.12. floc.rre AJrureJrruofi pa6otrt
c pacxoAou W1H coorBercTByroquM eMy ycraHoBnBrrrr{Mcfl ypoBHeM HI{x-
qgro 6re$a z".o (V)* f3C repexoAur n Annte.ntHofi pa6ore c pacxoAoM
Vz H coorBercrByloqnM eMy ir.o (W)*. B MoMeHr H3MeHeHHfl pacxona
ylroBeHb IrSMeHHTcfl cKaqKoM Ha

Li".a : k lzr.o (V z)<*t : z,..6(Vr)r*ll : kkz".ar*r,

126

(IV-13)
tzT

rAe e g I -roaQSHuHeHr, xapaKTepusylouufi BerutlrrHy HaqaJrbHoro
CKAIIKA YPOBH'.

B Aa.urHefirueu ypoBeHb rt3MeHflerct rlo aKcrIoI{eHTe:

Lzu .6 t : (Lz " .a roo) -  Lz ' " .a ) ( l -e  " ) :  Lz " .a1*1  (1  -  k ) ( l -e  r ) ,  ( r y -14)

rAe T - nocToflHHafl BpeMeHH 9KCTIOHeHTbI, tI; I - epeVfl, IrpoureAruee or
MOMeHTa U3MeHeHHf paCxOAS, {.

Taxuu o6pasou, ypoBeub B MoMeHT BpeMenu t

zn.6t: z^.o(V/)t-l * Lz".a { A,zi.6, :

: zn.6(Vr)<*l'a Lz,..a1oo, Il - (1 - W
Wtrt
w-t  rzt

-  k) t -  7 l  : z".a(V)(oo) - 
W

t
- L4*.a@, (l - k) e r (lV- 15)

VpoeeHr B MoMeHr t + l, 
::{_r 

pl:- ,rit*l
xoA soArr Wz ocraHercr npexffiHM, co- +."rr),,^,
rrracHo (IV-15) 6yaer zro(wcb)

2".6t+r: zr.i(Vr)t-l - A,zn.6@\ (1 - zno(w)p1

* ' t + l
_ k ) e ,  r  :

I
: za.6(Vr)pt * Q".it- zy.6(Vr)w);7

t
IV.l2. Oupe4e.ireHr{e ypoBHefi Huxue-

ro 6reQa fAC.

.(IV-16)
Ec.nra p.eglgA BoAbr B'MoMeHr I * I crauer Vt+b ro B npaeoft qacrH

Qopnaynu (IV-IO) seo6xonuuo 4o6aBr{rb cJraraeMoe, yrrgTbrBaroqee (cKa-
qoK> ypoBHfl B coorBercrBr{H c (IV-13). C.rHras, qro z".a (Vr)(oo) : 2n.611*,y,
noflyrrHM BbrpaxeHHe AJrfl o[peAeJreHr.ffi y.poBHff s o6qer\a Br{Ae:

,^.u,r*r: zu.ltt,',l * (z".at-z^.6t{*l) t 7 * k(z".at-Fr(oo) -2".6r(*)).

(ry-li)
Hs (IV-17) rrtoxno *ifir" ypoBHr{ B HarraJre repBoro, Broporo r.r Bcex

[ocJIeAyIolIlHx I{HTepBaJIOB UHKJIa pefyJrHpoBaEvfl, r,r BbrpasHTb ypoBeHb
s firo6oM uuTepBaJre qep€ ero 3HaqeHHs Bo Bc€x rpenbrAyrrlux:

zn.6t : (z*ao - kzs.6o(*r) ,- ? +
t-r I [-t-l

+ E 
2,.6t(*r(l - ft) (t - t- 7) e- T * kz^.cq*t. 0v_lq)

tlacrHan nponsBoruan orMerKH HHxHero 6r@u 
l3C 

n?_p:;rooV paBHa:
0',.o, u'".1- 

. 
u'i;?#-: 

(r - k)(l - ,-*t;# . 
lz\:J@t

@ : % ' W : t r - K ) ( r - s  t e  ' @ r '

(IV- 1e)



flpoHsno4 rlo- 
o'n'o't*1 

An,tfl 
m= onpeAeJlffercfl no KpHBofi csssH ypoBHs HHX(_

Hero 6teQa 4aa ycTaHoBHBruerocfl pelKHMa.
flocrosHt"t! t y ft gnpeagnqlorcfl no rpaQHKaM pacxoAa BoAbr H ypoB-

HflM HHII(Hero 6l@a. nns 6onturefi roquocin pacrreroB cJreAyer npgHa-
MATb PA3fiHqHbIC SHAIICHHfl KOHCTAHT I U K AJIfl CNAAA H NOAbCMA YPOBHflHL{N(Hero 6t@a (ra6"rr. I5). floc.ne BBeAeHHfl co_orBercrByroulero *i@"_
qH3rITa SanasAbIBaHHs,[o6eranus BoAbr 0 rraercA B. M. fopHlpefina rr,ro>xno
npr{MeHHTb Anf pacqera ypoBHf HHx{Hero 6reQa e rlo6oM crBope.

Ta6ttu4a-l5- Sna*eH'rc rlocroflH'htx, 
- xapaxTep'3yprr(fix HeycranoBrBrueecs nBHXeHHe

"_oo"' ,T) B HIrxHnx 6re$ax 
,:?lJl%#tj#^i. 

n.-"nofi;;;, unAexcbr rr -

FINB

_ I

" 
'"non' t o"n, I

, T n

L;r I

0,610{

0,69ii6

1,6020

0,0000

0,7945

I,0000

' t ,

0,0000

0,2729

2,3440

0,7970

0,7993

1,0140

0,9333

0,9435

0,9071

0,9354

0,9694

0,9932

0,g48g

0,9292

0,8852

0,9621

0,glgg

0,9732

0,3746

0,3047

0,0549

0,3796

0,0395

0,0236

0,2646

0,2215

0,0312

0,3621

0,0241

0,0000

! r ',t I, l  ! i r  J

Il-.-
I

T I

2

3

4

I(uesc^xaa fOC, crBop
r9c

Kaeecxas f3C, crBop
2,4 xu

I(nencrar f3C, crBop
20,4 ru

Boaxcxag fgc BMe-
Hn B, 'V. 

Jleuuua,
creop I3C

Bo.nxci<as fAC, crBop
24 xu

Bonxrcxag fgC, crBop
62. xlr

5

6{ { i  - '  
a

\  |  , .  + !

. Bnrpax<eHl{e (IV-I8) Aaer suaqeHue ypoBur Hffi(Hero 6reQa n Haqafie/-ro unrepBaJra, ecJrr{ B Haqare rrHKJra p-eiynupoBaHa, ypoBeHb 6un ycra-HOBHBIuHMCfl, T. e. upl{ ycJIoBVIH, VrO pacCuarpr.rnaeuufr'qnKJr He 3aBHCHTor pe>r{unaa paoorbr B TeqeHHe npeAbrAytrlax qr.rr<.rroe. Oro ena"n"a. 
"i*LicKa3brBarbcfl ToJIbKo 3a cqer HHx(Hero 6t@a, TaK KaK flepepacflpeAeJreHge

3aAaHHoro o6teua BoAhI no qacaM gyrox-He H3MeHHT orMerKy BepxHero6o*i B KoHrIe pacqernhrx cyroK. 
' J

tlro6nr yclecrb BJIHflHHe picuerHux cyroK Ha EocJreAyrc'rue sa cqer neipexoAHhIX npoqeccoB B HH)KrreM 6se0e, Heo6xoAuuo i"rnonHnrb p;;;;
AJIfl HECKOJIbKHX CYTOIIHbIX -IIHKJIOB OAHOBPEMCHHO.

flo.naras' qro rpaquan Hurpys*n u pacioar 
"oar 

Ha foc oKecyrorr'o
rloBTopflIorcg' T' e' za'6111.',y 

7,1"!t+r4(-).= 
2"'6t++a(*r- " ., Mox(Ho rroJly'qurb reM )r(e MeroAoM, qro u (IV-tgi, c.rr6aynulee Bbrpalr(enr{e:

l-l r
zs'6t -]e' .ort*) (t  -  k)( l  -  e 1Q

_ l-t-r
Xe "  +kz" .u t ( * , , .

728

24 48

* e - ? + t - 7 + . ) x

(rv-20)

flocrognntle

- Be.nuquHa
y6uearorqyrc

24 48

| + ; " * e-7 * ... npeAcTaBJrfler co6oft 6ecxoueqHoreoMeTp'rrecKyro nporpeccHro, cyMMa qJreHon xoropor?

Ha pzc. Iy- 13 noKa3aHa saB'c'Mocrb sHa.reHrafi
cneAyeT, qTO qeM MeHbrrle [ocToflHHafl BpeMeHH

(IV-2r)

Y - f ft), Hs xoropofi
T, TeM Cr(opee saTyxanTflepexoAgbre rpoqeccbr B HHxHeM 6ne$e ll

TeM MeHbIIIe tsSaI{MHOe BJII4*,HHI CyTOTIHIIX Y
UHKJIOB.

'  C  r r r r a r n '  t T I - f  o - l \  - - - -v Jfr r \ r . ru \ tv  _4rt  lJblpax(eHHg Ann
ypoBHfl HHX(Hero 6reQa Mox{Ho 3anucarb
B BHTC:

1.4

z a . 6 t : Y ( l - k ) ( l

. I t_t l_t_l
- e- =) * )^r,.u,r*r, 

-T
l:0

orKyAa

Pas4enrHufi pacqer KilKAoro
quel\{ MeTOAOB pacqeTa, ucxo4UOfi
HOCTII.

/6 24 r,v

, r ry.13. 3asHcr.rrr{ocrs sHaqeHfis I/t Rzu.64*s, 
or nocrossHofi BpeMeHr.r T.

BHA? peryJrHpoBaHr{s oupaBAaH pa3Jrr{-
r{HtpopMal;.Hu H rpe6oaauufi K ee roq_

t.0 L' 0

drr.u, t t-.t-l- W - Y ( l - f t ) ( l - r - 7 ) e  - , -

W. gv-22)
Kax eHnHM' rpo'3Bo,rHar (rv-22) o y pas 6o.nrrue, ueu (IV-19).

S IV-4. Eannsrro4neftmee pacrpelq,reuue EaqpyBrcu
B Cnoi*c'brx r[ApoTeruroB'r* A'eproe[creMax

Oco6ennocrn HauBbrroAnefiuero
cr{creM:u(, BKJrroqarcrr{Hx fgC n TgC.
rocucTeMbr, HMeroqefi ruApogJrer(Tpo(
6urn o[peAeneH .rrnrrrb nyierra aHaJrHg
perynHpoBaldufl c yqeToM OrpaHHqe
KaK.gHepneTHKH, TaK I{ CMexHbIX (

Aparl(ocporlHble H Aonroeporllrbre pexHMbr perynHpoBaHrrr recHo B3aH-MocBffSaHH' oAHaKo Hx €oBMecrHaff onrHMHgaur,rff He npoBoAHTcfl. ilns,coKpaqeHHfl TpyAoeMKocTH pacqeTbl npoBoAfiTcfl no gTa[aM: Ha ocHoB aHHvpacqeroB roAr'rrrHoro peryJrHpoBaHHr O[peAeJrflercfl pacxoA BoAbr (n"rpuoor-Ka gHeprHu) na ra}narrfi Mecffu, Ha ocHoB alvrr pacrreToB MecrqHoro pery-nHpoBaHl{fl onpeAe'IlfleTcfl pacxoA BoAbI Ha HeAeJrro H Ka}rqbre cyrKH , a r4s

EffiTJJffi:"ro 
perynupoBaHr{n orpeAerrner€n roqacoBofi riaenx pa_

-- 
cyrorlHoe peryn'poBaH'e ocHoBhrBaeTcff Ha AocraroqHo HaAe>r{Hbrx

AaHHbrx o [pHTOKe BOAbr r roaQnKe Harpy3rff eHeproc'creMbr Ha npeA-cToflIIIHe cyTKH' flpueu.ueMylo ToqHocrb HMeror o6rrqHo HcxoAHbre AaHHhreAJTN HEAENbHOTO PETYJIHPOBAHI{fl CTOKA KPYNHbIX PABHI,IHHbIX PCK.
5 6-333 

tzg
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Fo4nuHoe H MHoroJIeTHee peryJrnpoBaHue npoBorHTcq Ha ocHoBe HeAo-
cTaroqHo ToqHbIx AaHHbIx (rarraeroulnx BepoqrHocrsufi xapaKTep) o npea-
crofluleM npHToKe BoAbr Ha Becb r{H5n peryJrupoBaHHfl, rpaQuxax Hanpy3KH
cHcreMbr, cocraBe pa6oranurefo o6opy4oBaHHff, CXeMe CerFr rA r. a. 

- 
He-

cMorpr Ha 9To, peKoMeHAaIrHH rro BeAeHHro pexHMoB fOC ao.nxHbr 6urt
OAHOSHaTIHbIMH.

Meroru, ocHoBaHHbIe Ha BepoflTHocrHoM onHcaHHH peqHoro croKa,
elqe He HaIITJIH rul'IpoKoro npHMeHeHHs. floerorr,ty npH rrocrpoeHnu AHcneT-rrepcKHx rpasnxon cpa6orKH BoAOXpaHHJrr.rq n 

-6ojruruHcrbe 
cJyrraeB r{c-

noJlb3yercfl KaJleH4apuutt MeToA, ocHosofi Koroporo sBJrfleTcff pacqer pe-
xHMa fOC no Kalr(AoMy 3aAaHHorvry ruAporpsei (r. e. pacqer rpu Aercp-
MHHHpOBaHHOM 

:aAaHHH perrHofo-croxa). flpoee4a pacqerhr AJrfl cepvr
Bo3Mox(HbIx- R 6y4yIqevr rl{AporpaQoe, ilofiy'-rarcT coorBercrBeni{o cepi{io

- - ^ - - - ^ _ o _ l _  /narrtjbll'uAHeHluHx pex(HMoB cpaooTKH BoAoxpaHHJruI]\. 3ro garpyAHfler
ocyu{ecrBJleHHe AeficreHreJlbHo HauBbroAsefiruero pexaMa, o6 gxb;roMgrr-
HocrH Koroporo Mox{Ho cyAHTb nocJre noryqeHnq AaHHbrx o QaxrHvecxorur
npHToKe 3a Becb UHKJI peryJrapoBaHHfl. floarouy paspa6orasstrfi pexuM
roAHqHoro H MHOTOJIeTHeTO pefynHpoBaHHfl MOXeT CqHTaTbCfl HaHBbrrOA-
uefiruuu JIHIITb B ToM cryqae, ecJrH pexHM QaxruuecKoro npHToKa coBnaAaer
c pacqeTHblM. IIo rraepe BbIflcHeHHfl peanluofi npuTorrubcru npHXoAHTcs
KOp_p_eKTHpOBaTb pelKHM, npu6nwxafl ero K Har{BbrroAsefiureMy.

Hauouro,qnefiuee pacilpeAeJenHe HarpysKn npil nocrosHcrBe Ha[opa
Ha fgc. Onpele.nenne unoxnre.nefi a. 

- 
3arasa onrHMH3 ar\ug pe)KHMoB

gHeprocHcTeM c l3C, HMeIoIIIHX BoAoxpaHuJrurqa, sBJrfleTcfl BapgaunonHofi
saAaqeft.

Bap unt'q,rc HHbIrrl u sada,aatilu H a3blBarorcff gaAaqa Hccfi eAoBaH Hfl H a gKcr-
peMW $grurcquo*anQl, T. e. saBHcHMbIx [epeMeuHbrx, BeJrr.rquHa Koropbrx
onpeAeJlflercfl nu6opou oAttoft HJIH HecKoJrbKHx SyHrquft. Srnu QyHxriuo-
HaJIbI orrHqalorcs oT QyHTIIHfi - gaBncuMbrx rrepeMeHHhrx, BeJrHqHHa Ko-
Topblx oflpeAeJlfleTcfl nu6opou SHaqeHHs oAnofi ]rJrr{ HecKoJrbKr{x He3atsH-
cLrMbIx nepeMeHHbrx- I{e;renan SyHxtrr{n (III-12), no cyru, npeAcraBJrrer
co6oto QynruuoHaJl, 3HaqeHHe ee onpeAeJrfleTcfl nsr6oportr QyuxquoHaJrb-
HbIx saBHcl{Mocrefi Pt (t) nnu ?, (t) - (III-13). B c.rryuae onrHMH3arIHH
pe)KHMa sHeprocucreMbl c f3C QynxUraoHaJroM 6y4er pacxoA TonJrr{Ba
Ha renJIoBbIX eJleKTpocraHquflx, oflpeAeJrnrcqulicr rpaQnxarrlu pa6oru
T33 3a..IIHKJI peryJlupoBaHHfl npu BbrroJruerrun ra3onepnMerpuqecxux
ycaonHfi pacxoAoBaHHn 3aAauHoro o6reua BoAbr na fOC. 

-

B HeKoTopbrx cnyqaax QyHxrIHoHaJr HMeer BHA
b

lr

@ -  ) F ( * , 9 , U ' ) d x ,
&

(IV-23)

T. e. ero BeJrHqHHa OnpgAeJrflercfl He ToJrbKo BHAoM syHrrIHH g (X), HO H BH-
AoM ee npoH3BoAnofi g' (x). B reopuH BapHarIHoHHoro HcrrucJreHufl flona-
3aHO, IITO B sTHX CnyqaflX QyHrrrHa, sKcrpeMH3Hpyror4ar QyHKuHoHaJr,
AoJIxffia yAoBJrerBopflrb gpaBHeHun ?fi.nepa

A F d A F
E-tt -o- (rv'z4;

flpurvrepoM MoxeT fl,Burbcr, paccMorpeHHan HHx{e 3aAaqa pacnpeAeJre-

ilX,fi S|SI:KI{ 
Mex('4y foc H TOC c yqeroM nepexoAHbrx npoueccoB B HH}K-

Moulnocrr fOC 3aBHcHT or pacxol
nocToflHnofi orueTKe BepxHero 6reQi
6reQa 2r.6, B CBOro oqepeAb o[peAej
pocTbro ero H3MeHeHHs, T. €. prac =
TonJrHBa B cacreMe Hs oAHofi TOC ll q
ypaBnerrua dananca Harpyaox) eynx

F (t, v, v) d.t.

( i : 1 , 2 , . . . ,  n \ ,

NPr CO6JINACHHH 6ANAUCA AKTHBH'IX MOIIIHOCTCfi 4.NA KAX(AO.O MOMCHTABpeMeHH

Lt:  Pr,  2.Pu -  I  Pi ,
i:l 

i:l

H_ u3oneprygplqecKux yc"nonHli pacxoAoB aHHfl saAaHnoroHa xaNAofi f3C sa rrHKJr peryJrupoBaHafl:
T

lWt -  
)* ,A, 

_vi"*T :0
0

Coerasaaerra QynKrIHro .Ilarpauxa:

o f, a,, *L,L,*
f:l

R nnMh^ ' - , .t) Irilq:Tel,iirieM cJlyqae, HCXOJIfl w3 ITDernnnn]rzAn'dHaropa na f-oc, sataqa Moxer 6'rs pSrrfgl.;;;#;;#U;ffi;i;nanox<ure.ireli Jlarpauxa (aHa.uoruu'o'$ lti_r)_-- 
vhvr" r'|vvr

MareuaruuelSn sanarr.i @opnaynupyercn cJreAyrc[rIHM o6pasou : nainurpa$axu Harpy3rffi n renJloBbrx e.rrexrpocrasqufi u m loc, boecneq'Barc-
il'x"""""x 

IIHKJI peryJlHp o,Balr4n MHHHMyM pacxoAa ror.,rHBa lro cHcreMe

T n
\ ) n,,at +uuu

6 t:t

(rv-25)

o6reua BoAbr

U  : 1 , 2 , ,  m\. (IV-26\

drfuIt. (v-27)

Hafpy3r(rr TenJro-
HC3ABHCHMbIM IIE.

\ i : 7 , 2 , . . o r  n ) , (rv-28)

m

i:l

B KaqecTBe HesaBHcHMbrx nepeMeHHbrx npHHHMaeM
1yx Prr H rnApocrauuufr py. AliQQ;p;;il"po'uu""e nopeMeHHbIM ,[aeT:

do )Bu

w : f r _ r , : o
aa dw ,,

q : d t q - l r : 0  ( i  : 1 , 2 , . . .

1 3 1130
5{r

, t7tl. (lV-29)



o6ogHaqaq ouP Bo.q,br # 
: @) tt rr BBo.u,fl npHHflrbre paHee o6o

it
3HAIICHHfl NPOHSBOAHbIX, ilONYqHM

L t :  bu '

Lt: d' i tUit .

Kax BHAHo, ycJroBHeM MraHHMyMa pacxoAa TonJrHBa 6yAeT paBeHcrBo
orHocuTeJrbHbrx rrpupocroB pacxoAa TolJrHBa Ha T3C pr orHocureJlbHblx

(IV-30)

(IV-3r)

P,l,lfln

700

rrpHpocroB pacxoAa BoAbr Ha f3c,
yMHOX{eHHbrx Ha COOTBeTCTByIOIIIHe

MHoxHTe.nu Jlarp zHlna d1.
Heonpe4e.nesuufi MHox(HTeJIb Lr,

600

500

o ---iz t6 zo t.,l

IrpeAcra-B.nsrcrrrlufi co6ofi o6rrlecu-
creuHrni orHocHTenturtfi npHpocr,
saBr4cHT or cyMMapHofi Harpy3KH v,
B o6rqeM cJryqae, H3MeHflercfl c re-
qeHHeM BpeMeHH.

Muoxure.nu &1, nocTotHHble B
TeqeHHe UHKJIa peryJII{poBaHHs Anfl
raxrofi f3C, xapaKrepu3ylor eHeP-
TCTHITCCKYIO IICHHOCTb BOAbI. ACfiCT.
BHreJrbHo, Hs (IV-31) uo.rryqaeM

b i t '  } B i t  L B f t
d i : q : W : W *

(IV-32)
Apyrunan cJIoBaMH, BeJIHqHH a di paB-
Ha H3MeHeHHTO paCXO,4a To[JIlIBa Ha
TenJroBbrx SJIeKTpOcTaHIII{ffX npH *t3'
MeHeHuH pacxoAa BoAbI Ha f3C na
eAHHHqy(npa L,V1t:  l ,  ot ; i :  A 'Bi .
V i, B us /c, a pacxoA To[JII{Ba Bu

400

200

IV.14. fpaQux Harpy3KH urcreuT (/) u
ero pacnpeAslleHl{e l{exAy TenJIoBoI{ craH-

uuett (2) E ruApocrauuuefi (3).

Ec.nH Bbrpa3LITb pacxoA BoAbI
T . Y . T .  2  -  T . Y . T . r M B

" +, ro pasMepnocrb o,l6yter +/t, T. €. eg rBJrsercs tuepofi

aQQerruBHocrH LIcnoJIb3oBaHHfl, BoAEI upn HMeloqeMcfl Ha AaHHofi F3C
Hanope. tleu 6oasure BeJrHqI{Ha Gyr T€M 6olnuree KoJIHqecrBo roIUIuBa Ha
T3C saMeHnercs pacxoAoBaHueM i Ms eoAu Ha rHApocraHIIHH. IIpu pacqe-
Tax HauBbmoArreftuero pacnpeAefleHufl HarpysKl{ MHoxHTeJIb dt noA6tt-
paercfl TaKHM, qro6u o6ecneqnrn cpa6oTKy gaJlaunoro o6teua BoAbI Ha
I]SC sa qHKJr peryJnrpoBaHr{fl. tlerra 6o.nnue saAaHHbIft o6teu BoAbr, reM
MeHbuylo BeJTHtIHHy MHOXHTe.ng fi HalO B3flTb, U UaO6OpOr.

Ha puc. IV.14 noKa3aHo pacnpeAeJreHr{e cyrotlHoro rpaQuKa Harpy3K-H
cacreMbr no (IV-25) - (IV-31) Me)nAy ruApocraHlrueft, xapaKrepucrllKa
Koropofi noKa3aHa Ha pr{c. fV.8, H TenJroBofi crasuuefi c xapaKTepncruKofi,
neo6paxeuHoft Ha puc. III.3.

Cyr'ar*aapHaff Harpy3Ka HsMenrercfl ot 720 no 440 MBr, r. e. cHllrl(aercfl
B qacbr HoqHoro npoBaJla Harpy3Kfi Ha 38,8%; HarpysKa T3C usMeHtsrcfl
or 485 ,qo 381 MBr, a HarpysKa fPC or 235 lo 59 MBr, r. €. cHaxteune

I
/

I
\
\

I
\

Jt ,
Z \ I

/,
7 \

J

182
133

cocraBJrrgT cooTBeTcrBeHH o 21,4% u T4,go/o . Kax BHAHM, ocHoBrryn AoJrroH3MeHeHHr Harpy3KH BocnpHHHMaer fAC.
HaugHro4nefiulee pacnpeAeJleHne. Harpy3Ku c yqeroM HsnaeHeHlrfl

Hanopa Ha I'9C. llpu yqere H3MeHeHHfl Hanopa au6bp r*o"orru..xo.o
pex{HMa ycJlox(HfleTcfl BBHAy roro, rrro pex{Hrra pa6oTbr f3C s JI106or? ruo-
MeHr BpeMeHH BJrufler Ha [ocJreAyrcuiufi. Tax, yBerprreHHe pacxola BoAbr
B xaxofi-.nu6o MoMeHT BpeMeHH Bbr3brBaeT yBeflHqeH"e cpa6orx" 

"of,o-
:p3:^"11+1_I_ 

roBbIIueHHe orMerKH HHlKHero 6neQa, r. e. cnuxaer Harrop
B flocJleAfourue qacbl. OAuaxo H era Bapuaur{oHHar sa/laq.a Mo)r(er 6srrl
perueHa r'ar. sa/.aqa Ha orhlcKanue MHHHMyua Qyu KI\HH MHorHx He3aBH-
cHMbIx nepeMeHHltx. .{an sToro uHKJI peryJrHp cBaHHfl pasfiuoaercs ua T
HHTepBaJIOB' B TerIeHHe KaX{AOT_O H3 KOTOpbIX npeAnoJlararcTgt HeH3MeH-
HblIMI4 3Hafletf l tq r{ql-nr/?nw T{].  D,, no..rr.rrr. .o oantt rw ^ rr-\ /- \Lt, yqv^vAvD .D\-rA.E[ w jt n tIaIIUPUIJ Ha I J\_
Hit, lio coxpaHteTcfl BJIHIHHe pe)r{HMa B HHTepBarre t na Bce [ocJreAym-
rrlue or / * | rc T. I{e.rreeaa Qynxqr{n HMeer BHA:

T n

l:l i: l

vcnoe,s cBflsH 6ynyr aHarror'qHbr Bhrpax(eH'nM (IV-2s) H (IV-26).
B xa.IecrBe He3aBHcHMbIx repeMeHHbrx npHHHMaeM Harpy 6^, i34, p,

H pacxoAbr Bonb_r na fOC Vl it (nnn BCex HurepBaJron l).
OyHxrlun JlarpaHxa

o - j  (2 Btt *1,1,\+ i qiMi.
/:t '. j:t '/ 

i:t 
' t

IUQQCPC-gIIHPOBAHHC TIO HEsABHCHMbIM PU AACL BbIPAXCHHC
n ycnlaue (IV-30), a no V p BHpax(eHHe

+Frr - ^,# -]u+r 
W 

- -xrr#f * qi- 0. (rv-84)
Pemas (rv-a+, *":',,'*"";:'' 

+ ]""*, ,' ] ' i :  
l"t-,?n?"fr)t" '

.}Jtg.tt yc"uonufi HanBbrrolnefiuero pacnpeAeJreggn Harpy3r(u (IV-30)
tl (IV-35) noxasuBaer, tlro rI_pI{HIrHn. paBeucrBa orHoc6reniuux rp1poc-
ToE coxpaHffsTcs, Ho Ans rcC xoa$QHqHeJ{T rrpu oTHocr{TeJrbHoM npg-
pocre pacxoAa BoAbI cocToHT I{s AByx qacrefi: nocroflHHofi, npeAcraB ilfl.to-
n1eft co6ofi MHox(Hrenr Jlarp aHIKA dtlt H nepeueuuofi Lirr' sal1cflrqefi
oT BpeMenrr u panuofi 

r
a,cL;t: Y l. 2-P==it' " : , 4 r \@,  ( IV -36 )

PacxpoeM cMbIcJI npoH3BoA 
" 

* 
ffi, 

noKa3hrBarorqux BJTHuHH1 pac-
xoAa BoAbr B HHrepBaJre t na MorqHocrb f3c B KaxAblit us nocJreAyro-
uIHx HHTepBaJIoB. Burue yKa3brBaJrocb, rrro BJrLtrHHe npeAruecrByrorr{Hx

(IV-33)

(IV-28)

(IV-35)



pacxoAoB Ha Hanop cKa3brBaeTcs 3a cqeT H3MeHeHHfl
H HHlKHerrr 6o@ax, no3ToMy

yponHefi e BepxHeM

(rv-37)

3anHcaTb

l- 
r 

.- dz^^ - I
^  |  N  ^  w f  i I  

- - B . o i I

hr :Lo,* , ; ,? , ,#  
W4*( r -  k i ) t_ ,e  T)  *

Az -  r  t_ t_ r1
,, "-a.6it(er s ^ oF itx-ry;t-,?u,x,fr, 'i 1r,,. 0V-38)

Talr'u\fi o6paeonn, nonpaBKa K MHoxHTe.nn JlarpaHxa ai, lerTbrBaroqafl
H3MeHeHHe Hanopa, COCTOHT H3 AByX COCTaBJrflrOrrIHX, nepBafl r43 KoTopbrx
onpeAeJltreT BnHflHI4e HsMeHeHHfl pacxoAa BoAbr B HHTepBane t Ha nocneAyro-
uIHfi pe)KHM sa crreT HsMeHeHHrr ypoBHfl BepxHero 6t@a, a BTopaff yrruTbr-
BaeT 3To BJIHrHUe B cBfl3u c nepexoAHbrMH npoqeccaMa B HHIKHeM 6n@e-
Be.[H.IHua EoIrpaBKH yl![eHblrraercff c TeqeHHeM BpeMeHH TaK,'rrro B xonue
UHKJIa pefyJll{poBaunff craHoBHTcff paBHofi ny.nro. trnn HHrepBan a t oua
onpeAeJrteTcff pe)Kr.rMaMH BO BCeX nOCneAyrouIHX HHTepBaJrax or t + |
Ao T. Cocrasnflrou\an, yqaTblBaroqafl Bittfl,Hae ilepexoAHbrx [poqeccoB
B HH)KHena 6leQe, yMelrbllraeTcq 3KcnoHeHUHa/rbHo, npHqeM TeM cHJIbHee,
rreM rafibrrre flo BpeMeHH orcroflr Apyr or Apyra HHrepBanat t u l.

BeeAeHr.re [onpaBKH K MHo)KHTe.nro Jlarp IH]KA di, yrrnTbrBarculefi us-
MeHeHHe oTMerKI{ BepxHero 6uerpa, npoflBnfleTcfl B ToM, qro,{onfl yqacnrff
I3C s noKpbITHu rpaQrnra Harpy3KH cnnxaeTcfl B Haqare H yBenHqHBaercff
B KoHIre IrHKna peryJlnpoBarnfl,.3ro, B cBor,o oqepeAb, 3aAepx{uBaer HarraJro
cpa6orra BoAoxpaHI{JIHIqa u cnoco6crByer 3anoJrHeHHro ero Ao 6oaee ert-
coKoro lpoaux.

Vqer nonpaBKrl sa cqeT nepexoAubrx npoueccoB B Hux<nerra 6neQe npH-
BOAHT K TOMy, IITO paCXOA BOAbr B HaqaJre cyror( nonyqaeTcfl HecKoJrbKo
MeHblrre, a B qacbl MaI(cHMyMoB H B KoHue cyroK HecxoJrbxo 6onrure, rIeM
6u.n 6nr npn fiocrorHHoM 3HaqeHuH dt.

Tax xar [onpaBKa AJrfl, uHrepaanh I onpe4enrfl,ertfl BceM flocneAyro-
IIIHM pelKlIMOM, TO pacqeT pex(nMoB IIpHXoAHTCR HaqHHaTb C nOCJreAHerO
HHTepBana UHKJIa peryJrnpoBaHLrn, npH6"uuxarcb K HaqaJrbHoMy. 9ror
npHeM HCnOJrb3yeTCfl BO MHOTHX 3AAaq,aX MareMarHqecKoro nporpaMMHpo-
BAHHN.

,Peuras (IV-30) H (IV-38) conuecrHo c ycnoBusM u 6ananca MorrtHocrefi
(IV-25) tl H3onepHMerpHrIecKHMH paBencrBarr,rn (lV-26), HaxoAHM Bce He-
H3BecrHbIe AJrn Kax{Aoro HHTepBaJra, Ha'ur4*ar c nocJreAHero. OnpeAeJruB
HaHBbtroAHefiunfi pexnM A/rfl Bcex r{HTepBaJroB qHKJra perynapoBaHr{ff
T, T - l, ..., I npu nu6pauHbrx 3HaqeHusx MHox(HTeneft ui, HaxoAHM

. T

cyMMapHbre pacxoAbr BoAbr Ha f3C ) Vft vr, KoppeKrvpyn B HyxHyro
t:r

cTopoHy gHaqeunff g'rHX MHox(HTe.nefi, npoBoAr{rrr uourrfi pacqeT AJrfl Bcex

L34
135

HHTepBaJIOB UHKJIa peryJlrpoBal/.Hfl , nOKa H3OnepHMeTp[qecKHe ycJrojHfl
ue 6yayr BbrnoJrHflTbcff c 3aAaHHolt ro,IHocrbro.

PeureHue 4anHofi 3a,q,aqn Mox{Ho uaftru, paccMarp HBan HHTepBaJIbr B
npauofi [mJreAoBareJrbHocrn, T. e. oT Haqafla rrHr{Jra K KoHrry. A.ir" iroro
HyxHo npeAcraBHrb ycrronne (IV-SS) n BHAe:

rAe

^, :Ip -Zr,H W,") * (r - ki)(t - ;t, *

" ry?,- +(u, - Z^, W,-?)J.,,, (rv.Be)

(IV-40)

(IV-41)

B nupaxeHl{e (IV-39) BXOAflT nocroflHHbre, a,',i u Fi, a ocraJrbHhre co-
cTaBJIflIOIUHe OnpeAeJItIOTCfl pex(HMOM OT Haqaila rl]/.r.rra perynnpoBaHr{fl,
BKrroqar pex(_HM B paccMarpr4BaeMoM HHTepnane l.

Peruas (IV-39) u (If-_so) coBMecrHo c (IV-2s) u (ry-26), uoxu o uai,nu
Bce HeHsBecrHbIe Pi1 H Wit. llpn sroM AJIfl Kax{Aoft'fffi geo6xo4gMo o11-
peAenHTb 4ea xoasQHrIHeHTa d'i H Fi. Benuqus 2.&'it K&K H paHbue, KoppeK-
Tl{pyeTct c ueJIbIo co6.urc4euHa I{3onepuMeTpurrecKoro ycJroBHs. Bb"rrx-
sHHg xoaQQrEIIHeHra Bi n xoHerIHoM Hrore AoJr)r(Ha 6urn n6ao6paua taxoi.r,qro6u BbrnorrHflJrocb ycJroBr4e (IV-41).

flpn [paKTnrrecKr{x pacrreTax e 6oflturuHcTBe eryrraeB He npux oAHTcfl,.
y_trHTblBarb coBMecrHoe BJIHflHHe yponuefi Bepxnero H HH)r(Hero 6teQoe.
Kax yxe roBopuJlocb, npu pacqeTe AoJrrocporrHoro pexuMa cyulecrBeHHoe
sHaqeHI'Ie HMeeT yqeT HsMeHel{ufl ypoBHfl B Bepxner'a 6r@e; rtpu pacrrere
KparKocporlHoro BaKHee I{sMeHeHHe ypoBHfl B r{r.r}KHenr 6r@e, a ypoBeHb
B BepxHeM MOX{HO CqrlTarb nocrogHHblM 3a peAKI{MI,r I{CKJrrOqeH*tflMH, KOrIa
o[THMHsHpyIorcs pex<LIMbI Hu3KoHarropubrx rcC c BoAoxpaHHJrHrqaMH
cyTorrHoro HJrH HeAeJrbHOrO peryJrHpoBaHr4fl. 3ro pasJrHqHe B yrrere us-
MeHeHHt Ha[opa o6tscHserc.fl TeM, qro pacxoA HeKoToporo o6t-enra BoAbr
cKa3blBaeTtt Ha ypoBIIe BoAoXp AlJKltrfi\a B TeqeHHe AJTHTeJTbHOTO BpeMeHH,
BnJIoTb Ao efo HoBoro ganoJlneHan. flepexoAHbre npoqeccbr B HuxHervr 6re-
Se, BbI3BaHHbIe HenocrorHcrBoM pacxoAa BoAbI, cpaBHHT€./rbHo 6ucrpo
3aryxaor (sa_ BpeMff or HecKoJIbKIdx rracoB 4o cyrox), 3Haqrrr g BlHgHHe
HHx(Hero 6ryQa Ha H3MeHeHHe Hanopa sBJrfleTcfi KparKoBpeMeHHbrM.

Taxnu o6pasonr, ]eeT H3MeHeHHfl Hanopa cBoAHTcs npex{Ae Bcero
K BBeAeHHTO nepeueuuoft Bo BpeMeHr{ nonpaBKH Lap, Onpe4e"rrarcu1eft
B"lIIIflHHe nocneAeficrBHfl H3MeHeHHt pexuMa. Hapr4y i arnv-ueo6xo4u1ro
npHHHMarb Bo BHHMaHLIe H SABHCHMOCTb XapaKTepHcrHr( oTHOCHTeJrbHbrx
npHpocroB or Haropa ($ IV-2). ern Aea Qarropa oKasbrB€lror nporHBono-
.IIOX{HOe BJIHflHHe, qro nO3BoJIrreT B HeKOTOpbrx cryqaflx He yqHTblBarb



i

H3MeHeHHfi Hanopa, a BBOAHTb B pacrler ero CpeAHee 3HaqeHHe H
Mr{oxtHTqnu JlarpaHx(a c[' [ocrofHHbrMH B TeqeHHe Bcefo IIHKJia
poBaHHfl.

CqHTATb

pefyJrH-

S IV-5. Pae.renu Eercoropbrx oeo6brx perrcnMon IOC

Kacxa,qu fgc. llpu pacrrerax pacnpeAeJreHnfl Harpysxn B gHeprocHcre-
Max npeAnoJraraJrocb, qro f3C rHApaBJrHqecKH He cBr3aHbr MexAy co6oli.
B AeficrefiTeJrbHocru x(e 6o"nsnuscrBo rr.rApocraHrrufi pa6oraet B Kac-
Ka4ax, noaroMy pex(HMbr coceAHHX fAC B3aHMHo cBr3aHbr.

Or pacxoAa BoAbr BbrruepacnoJrox(eHnofi fOC saBtrcrr ypoBeHb B Bepx-
Herta 6r@e, a cJreAoBareJrbHo, H MorrlHocTb Hllx{epacnoJro}KeHuofi. C apyrofi
cTopoHbr, pacxon BoJLbr HulKepacnoJrox(eHnofi fOC BJrHfler Ha orMeTKv ee
D A n v r t A F n  A . a t l ' . n  . t - ^  K - a - n r o n o  n n r n n n f t  n r n o a r / o o r n c  u o  n r a f , a r z a  u r t v -
. c r \ ,Hn I I \ . r  v  \ r l r \ -Y rc r . t  ' 1 l v  L r r r r ( l r  \ JAuy t r  r r vA r r vyJ  v r  yq l r \ qv r v r r  t r q  v r r r t v r r \ v  r r r r r r l

Hero 6reSa Bbrr[epacnoJrox(eHnofi f3C, a graqr4T, vI Ha ee Morr{Hocru. !,nn
rleTa STOIO BIIHflHHfl. BOCrrOJIb3yeMCff MeTOAOM, aHa,iTOfHlrHbrM npHMeHeH-
HoMy paHee npu yqere usMeHeHHfl Hanopa*afSc, He cBr3aHHbIx no BoAo-
roKy (S IV-4). B sroM cnyqae BMecro (IV-35) noryquM

Lt:(",-,i,*,?',W-
T\t

.ht
;:lf lf 0g_ry

(IV-42)

floupanxa K Mlro)r{HTenro JlarpaHxa cr cocronT u3 Tpex cocraBJrflro-
IIIHX: fiepBas H3 HI{X ytIHTbIBaeT BJIHflHHe H3MeHeul4fl. pacxoAa BoAbI ua j-it

f3C B HrrrepB ane t Ha rocJreAyroquft pexuM grofi f3C, Bropar - BJrr.rff-
HHe pelr(rlMa BbrluepacnonoxeHHoft fOC (i - l)-fi Hs-sa HsMeHeHHs orMer-
Kr{ ee Huxffiero 6reSa u, HaKoHeu, TpeTbfl. - coorBeTcrBeHHo pex{aMa HH-
x{epacnoJro}Keunofi (i + l)-fi f3C ns-sa H3MeHeHHs orMerKr{ ee Bepxuero
6neQa. Bnnnnue coceAHr{x f3C cKa3brBaercfl c HeKoropblM Ba[a3AbrBaHI,IeM,

_ BaBHcflrrIHM or BpeMerr[ Ao6eraunff BoAbr 0, xorop,oe oflpeAeJrflercs ypoBHeM
BoAbr zs.6 H cpeAHHM pacxoAo* vcp (puc. IV.l5), uro cr{JrbHo ycnoxHffer
pacqeTbr.

flpousao4Hbre B (IV-42) npn6.nuxeHuo Bbrpaxarcrcff c noMorrlbro xoeQ-

$nuxeuroB noArropa Huxffiero 6r@ a kg-ry': 
L'F.:i, 

" u ki : ^!"'u' ,Mu.6l " '-t Lz".aglg '

onpeAenflKlrllHx BJIHffHHe zs.6 HHiKepacno.uoX<eHnofi cTaHqHH Ha zu.6
Bbrr[epacno.ro>xeuHofi f3C u gaBr.rcffrrlux or pacxoAoB 14 ypoeHefi BoAbr
B BoAoxpaH'r{Jrurqax. TorAa

(rv-43)

(tv-44)

136
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flo uepe yra,re*Hfl or foc xone6asufl ypoBHs BoAbr B HHx{Heu 6r@ecrJrax(HBarorcs (puc- IV- t 6)- ̂  t:rl:yl Ib; cyroq'oM peryrr'poBaH'H
IacKa.qHoe pacuoJro)r{eHue fOC AoJrxHo yrrr{TbrBarbcfl Jrgrub Ans 6n'sxopacnoJroxeHHbrx craHuuft.

vqer oroauuqennfi no ypoBHflM BoroxpaH'JrHrrr. paccnaorpeHHaff B$ IV-4 napnArpoHHafl sataqa HMeJIa roJrbKo orpaHHrr eHHfl BHAa paBeHcTB
: !^"3_3i1_._: _yu"oAoM Heonp eAerr e'Hbrx MH oxraienefi r".p a"xa. o4u a xoB PCAJIbHbIX 3AAAqAX HMCIOTCff OIPAHHqEHHq B BI,IAC HCPABCHCTB.

26.

)
2 0 _

25 I,i
,/

J0000 10000 50000 ,h,# t 8Z
ry. 15. 3asucur\,rocrb BpeMeHr{

Abr .qJrfl BOAOXpaHT{JrHrr{a IIo

IV.16. Ko.ne6asus ypoBHs HnxrHero 6reSa
rpn cyfoqHoM peryJr upoBar.ulc.:

a - Harpy3KS I3C, 6 -^ypoBHE_ _ HExHero 6reea;/ - B crBope -rrJrornHb,u i:i-12-wi"oi "rrrro"rr";
3 - a 30 I{M or rIJIorHwH.

z i *o " { z i t ( z i uaxc , (rv-46)
# *:y 

r:: 
:::::.,'-K.1^ q ?plvryrr H p yerc n c rr_eA yroquu o6p a B oM.

I \ J r l t r luanrHufi pacxoA rouauna ro cr{creMe sa pacqerHbr n neii& r

flpurvreuuM MeroA rurpaenux SyHxUufi (S III-I) Arrn BbrBo4a ycaonufigKOHOMT{rrecKoro pacnpeAeJreHHe aKTr{BHbrx lsHeprocucreMe, s cocras roropofi BxoAt4r .#TgIi:Xo:JHffi'&l'oX:
Horo peryJl'poBa*nfl,I{3MeHeHIIe ypoBHr BoAbr B KoropoM orpaH'rreHo ,'pe.AeJIaMI{ Ziuo" CHI{gy H Ziu^*" CBepXy
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NPU CO6JIIOACHIIH YCJIOBI,Ifl (IV.46), YCJIOBHfl 6ANAIICA AKTHBHbIX HAIPYsOK(IV:25), ycrroBnn cpa6orxrr-saAaHHoro KorruqecrBa BoAbr nu }bt"tff;;jTI YCJIOBHfl MATCPIIAJIbHOTO 6,ANATTCA B BOAOXPAHHJTI{IqC

Nit :  +s(2,  - (vnp-v i l -  o, (IV-47)
rAe S (z) - nJrorqaAb 3epKaJra BoAoxpaHHJrHrqa, Vior_ npHToK BoAhrB BOAOXpaHHJrHrge,

\{
J

\ /

J.
\



Kax MbI BI{AHM, B ypaBHeH}te cBfl3u (lV-47) BXoAI'lr npou3BoAHas or

ypoBHfl BoAbr B Hr4111Her,a-Oneqe no BpeMeHH, qro_Tpe6yer Hcno-IIb3oBaHHr

y'pa enen r.rs 3fi .4ep a, n peAcraBJrfl rorqero co6orc AHQQepeH qH a JI bHoe yp aBH e-

HHe BToporo nopfAKa. Perueune 3Toro ypaBHeHHn onpeAeJlfleT ypaBHeHI'Iff

srcctnpeilanetT, T. e. QyHxUufi, AoctaBJIffIoIIlHx sKcrpeMyM llccneAyeMoMy

QyHxunonaJIy.'' 
H"nonusyr Aan peueHufl MeToA IIITpaQHbIx QynxUHfi, 6yAeu HcKaTb

MHHHMyM Ueaesofi QyHxut',tu

F - (rv-48)

rAe Y (zil - rurpa$nan QyHxuua' paBHaq HyJIIo'

( zr-rr"*. I{ pe3Ko Bo3pacraloqafl npl{ zi 1ziun" *l

Y (zi uu6upaercfl raK, 'Iro6H rpu orpaHI{qeHHH
6rerpa

aI=(E) 4 0 npu
u" it

oy_^_(zi 
;'0 npH

oz it

TorAa Qynxur.rn Jlarpanxa Mox(er

<p - 2 8,,+v (zi) + ^"tLt + arMi +ei{ fi. (IV-50)
i : l

3aeca \, - HeonpeAe.neHur.rfi MHOXHre.rrl JlarpaHxa IIpH ycnoBHH MaTe-

pua.nnn6ro 1anattca 0V-47).t'^T;'q4+""dpy" 
tlV-^SOi, cocraBrlneM cucreMy ypaBHeuIafi 3fi.rrepa n

coorBercTBr{H c 6V-Z+;. 3a HesaBHcHMbIe repeMeHHble IIpI'IHflTbI Harpy3KH

TenJroBblx craHll;fi Pu, pacxoAbl BOAbI rlepe3 tN Wit u ypoBHH BoAbI B

BoAoxpal1.ullwfl\"x 2i1'

#; :  H-?v, :0  
( i :  1 ,2 ,  " .  '  '  n ) ;  ( ry -51)

jtg Bi, *v 1z,1fat,

Peuras ypaBHenun (IV-S..I) - (IV-53)' HaxoAHM

uero pacfipeAeneHl'Ifl aKTHBHbIX Hafpy3oT:-,- 
ni^ 

"ennouotx 
eneKrpocraHunfl vs (IV-51)

ypaBHeHHe MeroAa oTHOCHTeJIbHbIX npHpocToB:

L t :  b u '
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KOrAa 7lu , ( Zi (

zi) zlr^*. '

no ypoBHFo BepxHero

zp) ziuat<",

zy l Ziuun

(IV-4e)

6urr sarrncara B cJIeAyoIqeM BI{Ae

(IV-52)

ycJroBl4fl H auBblroAsefi -

IIoflyrlaerct I'I3BeCTHOe

& 
- di-Ltfuf v;r :o (i -- 1);

# 
- +(#) : - ,# * W- +vi'' s (zit) :0 (vI-53)

U : 1 ) '

Hs (IV-52) u (IV-S3) uafiaelr ycrroBue Arrn fOC:

L r :
/ : t
l - .  ( '  ) u t  y d t + f  a v t z i l
\ " ' - J @ q * t ) - , n

(IV-55)

1"igr..t::::: i l]Y_-_?_? "o*a3hrB 
aer, rrro B cnyqae n ep eMeH H oro H an o-

Bi#fl inxJ:"trj:H1:.:::,":::.rryil;r';;;;;;i;ffi;;;;#:Qaquenr npu orHocHTeJrbHoM npupoc-

: (qi - La1 a A,a2,)ap.

Te pacxoAa BoAbr cocroar HB Tpex n
cJlaraeMbrx: ocHosHofi qacTu, noero_
sHHofi tro BeJrHqHHe H npeAcTaB-
.uatoUeft xoeQQHqHeHr .IlarpaHx a. ai
npH r{3onepHMeTpHrrecr{oM paBeHcTBe;
nonpaBKz, yqHThrBaroqefi r{3MeHeHHe p
Ha[9_pa. B BoAoxpaHHJrHrrIe (orr.
$ ff-+); u rperreft cocraBJrflroulefi,

0.25 0.50 46 r
0

yrruTbrBanuleft orpaHuqetnfl tro
]iPonurc BOAbr B BOAOXpaHr.rJrHrqe.
Bnusuue no[paBKn La2, noxzDKeM Ha
npHMepe pacrrera pacnpeAeJreHHn yr-
poqeuHglo^ rpaenxa HarpyeKr{ Mex(Ay
o4nofi f3C v oAHofi J-gC, He ycu-
rbrBafl nonpaBKy Lo,\. llpu orcyrcrBur{

D. 2

Prne

BOAOXpaHHJTHTTIe: o(
a - rpailrx_ flarpysKa. eHeprocucretry; 6 _ rpa@lx ua_
Ipy-"_"I_T?91 a --rpa_$.ur4 

"*pvo, 
tbC, 

" 
_ ypoBenb

-BoAH B Bo4oxDJHEJrHure; d _ xos$SrrqfieHfur c; nyirxnrp-HhIe .ltuntrf, - 6es yqeTa orpanuqeilifr rto lp,oauro Bo,qw BBoAoxpamrau{e; crurornsrie _ e yleroi' orpannuCnufi
no JDOBIIIo BoAEr B Bo4oxpailrJrrruIe.

orpaHuqeHHfl no ypoBHIo BoAbI B BoAo-xpaHHJII{xle HanBblroAnefiruee pac-npeAeleHl{e, noKasaHHoe Ha p_r.rc- IV.IT nygxrupou, o6ecne.rgBaeTefl ,,pHIrocroflHHoM MHoIKHTeJIe a1- O[uaKo B gToM c.rryu-ae xo.ne6auufl ypoBHg Bo-Aoxp_aHr,rJrr{qa BbrxoAflr 3a AonycTr{Mbre npeAenu
HaueHroAu eliruev y pex(HM y, yAoBJreTBop nrouleoay H ep a BeHcrB y ( IV-46 ),cooTBercrByer rpaQal, uso6paxeuurrfi cn"nousuM' rr'Hr4r*i.'ci;;;:uufi xoaQ@HuHeHT a * L0,2r'w B eroM cflyqae oKa3brBaeTcfl rrocror'HbrM'

HO TOJIbKO Ha OTAeJIbHbIX OTpe3KAX \uK[ra peryJrr{p oBaHHfl.. B naruena npu-Mepe raK'x orpe3KoB ryta (oA, Ac u cT), BnporreM KaK." e 60rl,,,Hr.i"*cJrvqaeB rDH peanlHofi roH+nrypaqHH cyruruapuoro rpaQwKa HarpysKH.Ko'qo^{ xixabro oTpesKa unx.rra flBJrflercs MoMeHT Aocr,x(e'Hfl ypoBHeMBOAbI B BOAOXpaHHJIHUIe OAHOTO r{3 npeAeJrbHbrx sHaqegr.rfi nu6o',"d;rrr{HKJra peryJrr,rpoBaHHfl .
Bne4euueM rorp aBKH L&2, xoppeKTr{pyercfl roeQQHqr{eHT Jlarpauxa

@i, npHrIeM KoppeKrupoBKa 'npoacxoAur He c MoMeHTa Bo3HHKHoBeHHflutrpa$a, a oT HarIaJIa ITHKJIa I4IIH oTpesKa peryJrupoBaHr{.fl, B cany ucxoA-

IV.I7. IpaQuxu Harpysxr{ H ypoeHefi 
"oatl "

(IV-54)
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HOIO nOJrO)r(eHHf MeTOAa rUTpaQHbrX QyHXr1Uft, yCTaHaBJrHFarOqerO, qTO
pexff M co ruTp aQoM 3aBeAoMo He3KoHoMHrreH, KoppeKTHpoBKa npoAonx(aer-
cff Ao noJrHofo Hcqe3HoBeHHfl urTpaQa.

fiocruxeHue ypoBHeM BoAbr npeAeJrbHoro sHaqeHr4fl Mox{er flpou3ofiru
B Jrro6ofi (a ue B TorrHo 3aAaHHbIfi) naonreur BpeMeHu. C,ueAoBareJIbHo, pzc-
cMaTpHBaeMas sal\aqa oTHocHTcf K KJraccy 3aAaq (c [oABHxHbrMH> uJrH
(co cBo6oAHbrMH KoHqaMr{> (n or.nHque or ga4aq (c 3aKpe[JTeHHbIMI{ KoH-
uauu>). [ns raKux saAaq Moryr saAaBarbcfl AorroJrHuTeJrbHbre ycJIoBHfl,
oflpeAeJrrroulue xapaKrep npra6nnxeHufl nepeMeHHbrx K rpaHHrIHbIM sHa-
rIeHHflM. 3rn yc.noBnfl., Ha3blBaeMbre gcrrosunrutu mpaHcqepcanbHocmu, ofipe'

AeJrflior cnoco6 conpflxeHus gKcrpeuanefi c JTuHHflMH orpaHHqenufi.
B naureu npuMepe ycJroBuff TpaHcBepcaJrbHocrH AoJrxHbr orrpeAeJlflTb

fi"rraeHbrfi troAXoA ypoBHfl BoAbr B BoAoxpaHHJrnrqe K rrpeAe"urrnofi orMerKe
c nocreneHHbrM cHHX(eHHeM cKopocru H3MeHeHHs ypoBHfl. flpe4e.uruaa
'oTMeTKa 6yaer AocrurHyra B Tor MoMeHT, KofAa npou3BoAHafl ypoBnfl no
BpeMeHH o6parurcn B HyJrb.

B naouesr KacaHHs A oxaHquBaeTcr nepBbrfi orpeaoK, Ha KoropoM He-
cKoJrbKo Bo3pacraer yqacrue f3C B noKpbru-ru rpaQHI{a Harpy3KH H coor-
BeTcrBeHHo cHulr{aeTcs yqacTue T3C. 3ro o6rscHfleTcfl TeM, rITo Ha [epBoM
.orpe3Ke rlpoucxoAur HapyueHlle HepaBeHctna (IV-46) uo BepxHeMy npeAe-

' 
.Ir! z1t7 ztua*., ilpHrIeM 

UY*:t!< 
0 u cytrluapHufi xoeffinUueHr d1 :

ozit
- d1 - 6wzt cTaHoBHTcfl MeHbIx€ ot;.

Ha BropoM orp$Ke HapyuleHue npoucxoAnr no HHXffieMy npeAeJly

: 
aft;, 

craHoBuTcf Menbrrre MorrrHocru, o6ecnerruBaeMofi npHroxotvt
t o l

BOAbr.
Ha nocJIeAHeM oTp$Ke CT nonpaBKa Lu2, no46npaeTcfl TaKoir, 'Ito6u

Bbr[o.rrnflJrocb H3onepuMerpnrrecKoe ycJIoBI{e cpa6orxu gaAaHHoro KoJIH'

secrBa BoAbI Ha f3C.

140 141.

B c.uyvae onrnMa.nsuofi HarIaJIbHofi ornaerKu BoAoxparruJrurrla nonpaB-
KH HA NCPBOM H TPCTbCM OTPC3KAX qHKJIA OAHHAKOBbI.

$ w-6. Brr6op EatrBrrro4uefirnero rrucJra
rrrApo:rrperaToB tr pacrpeAeneEue Earpy8ftu

t,#
w .

u t

pa6oraronlrrx
Mex(try EIME

Bu6op'imHBblroAHefiuero qncfla arperaroB rra fgc. Ecnu ycTaHoBJreH-
HbIe Ha f3C oAHoTH[HbIe arperarbl HMercT oAHHaKoBhre gHeprergqec6r{e
xapaKTepvcruKr4, sal.aqa ou6opa cocraBa cBoAHTcs x 6o.nee npocrofi sa-Aatle eu6opa orITHMaJIbHoro'IHcJra pa6oraroulux arperaroB. tr{geecruo
:::I:::::_-y_::"Igl :" 

peuieH'n: uepe6op, o6pa6orNa s'eprerHqec*Hx
n'rLn pcw)\uAn.br^ rapaKTep'cr'K, ?IcnoJIb3oBaHHe KpHTepI{eB lleJlecoo6pas-Hocru orKfiroqeuus u Ap. flepeuuc_
JreHHbre MeToAbr llpuroAHbr Jrr{rrrb npH
BbrnyKJrbrx SHepfgTHqecKHx XapaK-
TepHcTHKaX, He HMercIIlux cKaqKoB.

MeroA nepe6opa cocroHr B ToM,
rITo yMeHbrrrar (yeearavunan) qucJro
arpefaToB, pacnpeAeJrrroT SaAaHHyro
HarpysKy paBHoMepHo H, CpaBHHB
pacxoA BoAbr Ao H nocJre H3MeHeHHs
qucila afperaToB, peuaroT Bonpoc
o uenecoo6pa3rrocTa sroro H3MeHe-
gI1. Ecnu npn eroM pacxoA BoAbr Ha
r c^- yMeHbIxHJIcfl' ro Heo6xoAHMo IrpoBepnTb lleJrecoo6pasuocrb oTKJrro-qeHHfl (ax"urcueunr) ettle oAHoro arperara. flpoqecc saKaHqnBaeTcfl, KorAa
oqepeAHoe H3MeHeHI'Ie qHCJia arperaroB He npr{BoAHT K yMeHbrrreHr{ro pas-
xoAa BOAbr.

llp" se6o.nuuoM Ko.,:Il4qecrBe arperaToB MoMeHTbr BbrroAHocrr{ HgMe-
HeHHfl HX ttr4cila Mofyr onpeAeJrHTbcs nyreM HenocpeAcre_eHHOfi oopaoor-
KH^ slgp^reruqecKux HIru pacxoAHbrx xapaKTepucrux. Kax orMerraflocb
n $ IV-2, nplr paBHoMepiorta pacrpeAeJleHnl{ HarpysKH MorrlHocrb fOCnonyqaercfl B pe3yJlbrare yMHoxeHHfl MorrlHocrH oAHOTO arperara HaqHcfio arperaroB rIpH Tex )Ke, qTo H AJIS oAHoro arperara, sHaqeHHflx
B' II' A'' noTepb MoIqHocTH Hilvr.pacxoAoB BoAbI. B raiorta cfiyqae MoMeHT
BKrIoqeHHfl coorBeTcrByeT paBeHcrBy K. rI. A., norepT-_ Morr{Hoirro rurrru puC-
xoAoB BoAbI npu pa6ore n 14 n + I arperaron. flpd 6onrurona qgcre arpe_
raToB TotlHocrb o[I4caHHoro cnoco6a craHoBLITcff HeAocTaTouuofi, ru*' riunNPA YMHOX{CHHH SHA'ICHHfi K. N. A., IIOTCPb MOIIIHOCTH HJIH PACXOAOB BO.
AbI OAHOTO arperara Ha qHcJIo arperaroB yBelHqr,rBaeTcff a6conrcrHas Be-flHTIHH a otnu6ox, Ao[yIqeHHhIx npu [ocrpoeHuu coorBeTcrByrorrlgx xap aK-TepHcTHK OAHOTO arperaTa.

,B' M' fopHrurefiuou paspa6oraH cnoco6 nu6opa onruMaJrbHoro rrncJrapa6orauqHx arperaroe F3C, ocHoBaHuuli ua KpHTepHH gKoHouuqecxofi
uenecoo6pa3Hocra oTKJrroqeHHr arperaroB.

ArPCrAr B'ITOAHO OCTAHOBHT' ''PH HATPYsKE f3C P" CCJIH sKOHOMHfl
OT OCTAHOBKH LV": V; - AV'> O. BCNCACTBHC OCTAHOBKI{ ATPETATA
Morrl'oc*no Pi pacxoA BoAbr .n".nt"" na vi : aropi. q;;r, Harpy3Ka

IV.18. OnpeAsleuue r{3MeueHr{fl pacxo.
Aa BoAbr rrpu r{3MeHeHr{H ttrcila pi6ou_

rcIllux arperaToB rlrApocranqau.



f3C He H3MeHHJIacb, Heo6xo.[HMo Hafpy3r(y ocraBrrruxcs n - I arperaron
P' - P; yBeflHrrurn Ao P'.

flpn gToM, KaK noKa3aHo Ha puc. IV.I8, orHocure"rlruufi npHpocr
yBglurruTcr oT ut' Ao a'i, a pacxoA BoAbI fOC - Ha BeJrHtrHHy, nponop-
IIHoHaJIbHyro sarrrrpnxosaHHofi o6tactu

P '

AV" :  t  adP-P i y ' * , '
J _

,,1r', 2

Vc.nonue BbrroAHocru orKJrroqeHur arperara IY/; >
B BHAC:

.rrl.- -.- a' * 9"_ ! A _ / _  
2

(IV-56)

flpu nu6ope orrHMaJrbHoro cocraBa arperaroB B nepByrc oqepeA'Aon)KeH 6urs BxJrrorren arperar, y KoToporo uau6orro,ur"' iloJroxHTeJrb-Har pa3HocTb ap - t!)er<ri, Lr oTKrrcqeH - y KoToporo naa6o"rrrrua;;-
PHqare.nbHas pa3Hocrb rD\ - (gorrai. HaunHro4nefiruufi cocraB arpera_
ToB onpeAeJleH, KorAa flocJleAoBarenruo oTKJrroqeHbI Te arperaTbt, ] Ko_TOpbIX @p 1(ilorxn,, H BKJIAqeHH Te, y KOTOp6IX &)it = Ururai.

?,/"

C.Iuraetc.r, qro Aoflyqeuue o Jll{Hefisocru xapaKTepncrnK oTHocHreJrb-
HbIx npupocroB Ha yqacrKe 7s' - tuo He BHocHT 3HaqnTerruofi rorperu-
HOCTH.

Vcnosue (IV-57) nocnr npu6nuxeHHufi xapaKrep, raK KaK noJryrreHo
6es yuera BJIHflHvtfl. I{3MeHeHI{ff OIIPB fAC npu orKJrnqeHHH arperara
Ha pexGM 9HepfocHcTeMbr B ueJroM.

MeroA nu6opa onrl{MaJlbHoro cocraBa arperaroB, yrrHTbrnarculufi BJtHfl,-
HHe HsMeHeHUfl OTHOCHTeJIbHOTO npHpocTa gHeprocHcTeMbr rIpH nycKe
(ocraHonxe) arperaroB, ocHoBaH Ha cpaBHeHr{HJeKyrqerc ornocuTeJrbHoro
rpapocra tltp pacxoAa BoAbI i-ro arperara c OIIPB BbrfoAHocru BK.rrrcqeHr{fl
[//nxl, Il OTKJIIOqe

H aKJIoHa cyMMapuofi XOII sireprocncreMbr 6es p accMarpuBaeMoro arperara
B TOqKe, COOTBeTCrnyOUlefi CyMMapHOfi Uarpy3Ke, a raKxe ocHoBHbrx no-
KasareJrefi i-ro arperara B ToqKe ero gKoHoMurrecKoft uoquocru Pei npu
'MaKSHMUIJTbHOM K. II. A.:

u)zx,.i - 71;tyapsl * P"j . Ke ( / '  + + - l ) ,

r r e l .
\  V  

1 +  e ' K a  /
arperaTa B ToqrKe MaKcH

LV''MolKHo ganacarb

tllt_47\
\ ^ Y  v r y

(IV-58)

IV.19. Haryprrrre xaparmepncruKrr_rrrru arpe_
raroB Honoca6rpci<oft fOC:

ryp6nna. .nJI-510, Dr - g000 MM, ,? - 62,5 6lun1- AasH a n o p a 1 4 q a - o a d- i{! r,' r. I . i.f,5:j:Tffi o$:ITT:q :5,??:
. . . . . .-  Ne Z.

IV,20. XapaxreprrcruKr{ [orepb r orHocr{TeJrb_
Hbrx npupocroB __r_H_ApoarperaroB Bo.nxcroft

I3C su. XXII cris4a K|ICC.

87

86

E5

84

8J

82

IP,

rAe &ryqps/ yAe.uruufi pacxo4 i-ro
K. n. A.;

pei - MoIqHocTb/ao.arperara npH MaKcHMaJIbHoM K. n. A.;
Ka - HaKJroH XOn i-ro arperara n rouxe Prr.;
Kc - HaKJroH XOn sHeprocncreMbr 6es i-ro arperara B ToqKe cyM-

iraapHofi Harpy3KH;
qi - MHoxrrre.rrr JlarpaHxa coorBeTcrnyn[1efi f3C.
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40 50 fi,Hfln

Onrnrfisarlrrfl BnyrpucraHrluoHnbrx pexHMoB fOC c_yqeroM rrycKoBhrxpacxoAoB u paaflrrqf,n xapaxTepucrrrK rn4poarperaroB. 6 noc.neAHge roAbrnoffBHJIcq PsA pa6or, B KoTopbIX [oKasaHo, rITo gHepfeTHqecKr{e xapaKTe-pHcrHKH oAHorurHbrx arperaroB orJrurrarcrcfl oAHa oi apy.oft (puc. iV.iglKaK no BeJIHqHHe gKoHoMuqecrofi HarpyaKvr, TaK Lr no cooTBercTByroqeMy
eft excrpeMaJlbHoMy sHaqeHI{Io K. n. A: (Ha t-l ,5o/o). b"o purn'qHe Bhr-SBaHO TeXHO/IOrHqecKItMH H KoHCTpyKTLIBHbIMH HeAOCTaTKaMH B HSTOTOB-

,1,( JIeHFU' paSIHrIHbIM KaqecTBoM MoHTaX{a, a TaKxe MecToM arperaTa B cxeMe.:, 
lT_: l"srruqHbrMu 

rrorepflMH B BoAonoABoAflrrIHx coopyxeHuflx. Huelor
1' :.::::j,::^11"*e 

BpeMeHuue Qaxrophr - pa3rrurrHar sacopeHuocrb copo-' i $ep)KHBaror4Hx peureror( rr HsHoC rHAporyp6nHu.
TaK, B ycroBuflx HHTeHcHBHoro H3Hoca, rrro xapaKTepgo AJrff rgApo-cran[nrl Ha ropHbrx peKax, K. n.A. Moxer sa I ioa pddor* cgusr{rbcsHa 10 -12%.
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(IV-58)
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Eclu creneHb Bntr4flHtrfl, BpeMeHHux QaxropoB H$HaqHTeJrbHa no cpa-
BHeHHIO C IOCTOflHHbIMH, TO MOX{HO OnpeAeJrflTb xapaKTepHcrHKH nyreM
Haryplrblx ucnrtraHufi. OAuaxo npoBeAeHue HarypHbrx HcnbrraHufi ipe-
6yet onhlTHoro nepcoH anra u saHr.rMaer MHoro npeueHu. flosroN,ry noJrHbre
HCnbITaHHfl. C TOTIHbIM saMepOM paCXOAa BOAbr npoBoA.flTcq TorbKO Ha cpeL-
HHx H I(py[HbIx fOC u o6H.IHo Ha AByx-rpex ycraHoBJreHubrx oAHorHn-
HbIX arperarax. Ocra"nrHble arperarbl HcnbrrbrBarorcff ynpoqeHHbrMu Me-
TOAAMI,I, TIO3BOJIflIOIqIIMH CHffTb SABHCHMOCTb OTHOCHTCJIbHOIO SHAqCHHfl
K. n. A. OT MOTTIHOCTH.

IIpn rorIHoM saMepe pa-cxoAa BoAbr florperrrHocrb rro orHocuTeJrbHbrr'r
npH_p_ocraM cocraBJlfler *2%, a flprlnponleuubrx HcnbrraHgflx lo *50/o .

Haunuro4Hefiuree pacnpeAeJreHne Harpy3KH MexAy arper-ara*" fgC
c yqeToM Hx .qeficrBI{TeJIbHbIx xapaKTepr.rcruK (nuyrpucrauuHoHHafl on-

B cessu c pa3ruqueM xapaKrepncrnK oAHoranHhrx arperaroB pactrpe-
AeJIeHHe Harpy3KH MexAy arperaTaMl/r no npI{HIILIny ypaBHHBaHHfl, Halpy-

rlaerc.fl 3 pas4eJIeHIlLt arperaroB Ha rpynnbr c 6rHsxr.riuu xapaKrepucrH-
KaMH. nns arperaToB Kax{Aofi rpynrrr npnHuMalorcr ycpeAHeHHbre xa-
paKrepHCTHKH.

Eqe 6o.nnuue TpyAHocrlr Bo3HHKaror, KorAa HeKoTopbre arperarbr
I pa69_v_ey_ Al{ana3oHe HMeIor HeBbrnyKJrbre xapaKrepucrHKu norepb
(puc. IV.20). Bcne4crene eroro Kpr-rBbre oruocr.rreJrbHbrx rpupocroB
HMeIOT MI'IHHMyM, H OAHOMy Ir rOMy x{e SHaqeHHro oTHocr{TeJrbHbrx npu-
pocroB cooTBercTBypr ABa 3HaqeHufl MorrlHocrn. 3aAa.ra Haxolr(AeHgfl
Har,rBbrroAsefiurero pacflpeAe.fleHHfl Harpy3Ktr B 9TOM Cryrrae craHoBHTcfl
MHorosKcrpeMaJlbuofi. Ann peluenufl TaKHX saAaq npr{Menflercfl MeroA
I,HHaMVIIeCKOTO ilpofpaMMHpoBaHkrs, uIrH COqeraHHe efo c Apyrr.rMr{ MeTo-
AAMH.

OAuaxo B soHax MaKcHMaJIbHbrx K. rr. ,q. ruApoarperaroB xapaKTepr{c-
THKa orHocHreJlbHblx npHpocroB uMeeT BHA MoHoToHHo Bo3pacrarcr4eft
QyurqHn. floeronay, KorAa qI,IcJro arperaroB paBHo onrHMaJrbHoMy, AJrfl
perueHr{fl sa&aqld Har,rBbrroAuefiurero pacnpeAe.rreHHfl HarpysKH MeXAy
arpelaraMH npHroAHbr MeroAbr, [pHMeHfleMbre AJrr pellle:Hvfl, oAHogKcrpe-
MaJrbHbrx 3a&aq..

CpanneuHe norepb Ha nycK rr{Apoarperara c norepflMu or pa6oru He-
9KOHOMHqHOTO qHCJIa arperaToB noKa3brBaeT, qTo gKoHoMHrIecKI{ qeJle-
coo6pasuo nycKarb p%\qrrbHo-oceByro (Po) ryp6HHy ua 65-80 c, a no-
Boporno-nonacrHyrc (ruI) na 500-G50 c,

B cHny sroro npu pacqerax pacnpeAeJreHuff cyrorrHoro rpaSuKa Ha-
rpy3Kn sHeprocncreMbr rlo qacoBbrM HHTepBaJraM nu6op rrucJra arperaroB
cJleAyer npoBoAurn 6es yrrera nycKoBbrx pacxoAos. Vqer uycKoBbrx pac-
xoAoB MOX(eT l{Merb CMbTCJI AAf yrOqHeHHfl MOMeHTOB BKIIOqeHHfl rHApO-
arperaToB npH onepaTHBHoM BeAeHr{r{ pe}Kr{Ma.

S fV-7. OurnuuBaqr{s penczMoB EueproeuereM,
BrcJEoqaKlrr{rrx FEApoarsrcyMynEpJnorr{ng aneffrpocTat{r{rrE

TeHAenqHq pa3ynnorHeHr{ff rpaQuron HarpysKu c oAHoBpeMeHHbrM
pocToM nnxosofi tlacrH, a c Apyrofi cropoHbr orpaHl{qeHHafl MaHeBpeHHocrb
coBpeMeHHbIx MoIqHux 6noqHbrx afperaToB H aroMHbrx gJreKTpocrasuufr
o6ocrpv.rlu npo6neMy noKpbrrHfl nHKoB Harpysxu. ?ro flBuJrocb npenflo-
cunxofi crpol{TeJlbcrBa nnKoBbrx gJreKTpocrasupift , cpeAr{ Koropbrx 3Harru-
TeJIbHOe MeCTO saHI{Mar.OT rHApOaKKyMyJrHpyrorqHe g/reKTpOcTaHrIHrr.

fu4poaxKyMyJrr{py}orrlue arreKrpocraHtrHH (fA3C) Moryr pa6oraru
B AByX pexHMax: HacocHoM H reHepaTopHoM, Ha3brBaeMbrx TaKxe pex(HMa-
MH saps,ia vr pa3psAa.

Ho.IlIo H B nepuor AHeBHoro npoBaJra Harpy3KH BoAa r{s Hll>KHero Bo-
AoxpaHr{Jr}rqa nepeKarruBaercfl B BepxHee (pexuv sapn4a), qeM [peAmBpa-
rlT,aercr seo6xoAnMocrl. pa3rpy3KH KpyrrHoro 6.roqgoro o6opyaoBanufl.
B 4uenubre r{ BeqepHue qacbl MaKcI{MyMoB noTeHunaJlbHafl gHeprufl BoAbr,
3anaceHHofi s BepxHeM BoAoxp aHHJrHrqe, npeo6pasyercfl B sJreKTpuqecKyro
eHeprun (poxuu pasprla), yMeHbmaff erHM ueo6xoAuuoe noBbrrleHrce
MouIHocrH TelJroBbIX gJreKrpocrauqufi .

Paccuorpuu nu6op onruMaJibHoro pe)KHMa fA3C, pa6oraroulefi co*
BMeCTHO C n rerrilOBhrMH sJreKTpOCTaHUr4rrra.[. HafiAesUUfi pelr(HM AOJrX(eH
o6ecne,{Hrb MHHT4MyM pacxoAa rorrJruBa B c}rcreMe B TeqeHHe rrepuoAa Bpe-
MeHH Z (rrnxJra peryJrr4poBaHnfl). EcnH npuHflrb o6reuu HanoJrHeHI{r V^
u cpa6orxw V, paBHbrMH (Vu: V, : V), to r.r3onepuMeTpuqecKue ypaB-
HeHHq cBfl3r{ 6yayr

h
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3Aecn k - qHcJro rracoB pa6oru |ASC B HacocHoM pexuue. Io.uHoe qucJro
qacoB ft ruoxer s AeficreHTeJrbHocru cocroflTb r{3 HecKoJrbKHx nepHoAoB
pa6oru |ASC B HacocHoM pelr(Hrure. B rerleHae ocra.nrnofi qacrl4 ul${Jra
T - k, Koropar raK x<e Moxer pas6unarrca Ha HecKoJrbKo rreplaoAor,
IAOC pa6oraer B reHeparopHoM pe)KHMe HJrH roJrHocrbro orKJrroqena.

nnn Kax{Aoro MoMeHTa BpeMeHH AoJrxeH co6nn4arbcr dana: .c aKTHB-
Hbrx MoxlHocrefi

L t :  P z t - }  P r *  P r t  *  P ' r : 0
'  i : l

(Ho 4nn k qacoB Po :0, a Ailfl T - k qaccie P^ -
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(IV-60)

(IV-61)

(IV-62)

0 ,  A  P r > O ) ,
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Tuf KaK BepxHee BoAoxpaHl{nutqe o6uuHo pacnoJrafaercfl Ha sHarr'TeJrb-
Hofi_gHcoTe, LrgMeHeHHeM Hanopa Ha

B KaqecrBe He3aBHcHMbrx flepeM(
craHqufi Pu u MorrlHocrH |ADC s H
pex(HMax, a raKx(e o6rena 7. AnQee
qacrHbre npon3BoAHbre HjJrro. O6osuz

IleparopHoM pex(HMax Yr"! : dwrt
dpd @st H 

fr, 
: (!)rtt nonyquM

.(aHuan ga,{aqa orHocurcfl K KJraccy BapnauHogHbrx 3aAaq Ha ycnoB-
srtfi 

r?KgrpeMyM I{ Mo}Ker 6rnl pe[IeHa MeToAoM HeorrpeAeJreHHbrx MHo)r{H-
re"nefi JlarpaHxa.

Cocraeraervr SyHKuHro JlarpaHxa

O - 
}Bu * ]utLt * a"Mr * q,Mz.
i:l

or [Ix cooTI{o[IeHHs, yBeJlHr{fl&afl HJrH yMeHbruafl V, aocrurHyrb ycJIoBHfl
@" : @". B sexo_ropblx cflyrlaflx npenflTcrBHeM K groMy MoxeT fBHTbc,
orpaHHqeuHrrfi o6reu BoAoxpaHHJrr{qa.

[ns BbInoJIHeHHff onruMu3_aul{oHHbrx pacqeToB rpe6yrorcr oKoHoMH-qecKHe xapaKrepryTryI rA3C. Ans pa6oru B reHeparoprroM pe)r(HMe
T3p-1{Tp LrcrHKH fAgC crpoflrcq aHaJIorHqHo xapaKrepllcruxar,,r fAC($ IV-z'). -

ocraHoeHMcfl Ha flocTpoeur.rH pacxo4uor? xapaKTepHcTHKr{ H xon
|AOC a"rrs pa6oru B HacocHoM pex(HMe.

PacxoAnas xapaKTep'cr'Ka B HacocHoM pex'Me npeAcraBJrfler 3a-
BHcHMocrb pacxoAa BoAbI or noABeAensofi MoIrIHocrH H crpoHTcfl "nu6o no
AaHHbrM r,rcnbrraHwfi, nu6o no yHl{BepcanbHofi XapaxreDHC.THr{e

lloAeeAe HH afl, MorrIH ocTb

D
t H -

la4tp 
' (rv-68)

r4e P" - MOITIHOCTb HA Bany HaCOca, MBr; Tr H 4rp - K. n. A. ABr{fareJrflu rpaHcOopMaropa (orn. eA.). florepu uourfrocra'Ap so Bcex s/reMeHrax
ycraHoBKH B HacocHoM pex{HMe npn V, wts/c, H H, M, paBHhr:

AP - P,-+# MBr. (rv-6e)
flo sHa.reHu.EM A,P w P, crpourcs saBHcHMocrb Ap : f (pr) H npoH3tso_
AHrcs ee rpa$uuecKoe lvffiepeHlrl{poBaHue. Pesy.nuru" 

ff 
HcnoJrb-

Syercn Ana nocrpoeHus XofI arperara fAgc B HacocHoM pex'Me:

za-#:+ f r -#)  # . (rv-70)
Ilpumep. PaccqHraeM AJII sIaMHHx rr .rreTHHX cyTor{ HauBbroAHefirunfi

pe}l{-H}{ pa6oru sHeprocHcTeMbr, cocrofluler? Hs TOC nrorq"o."uto 1200 MB;
u rA3C, r{Merouleli rpn o6parnubrx arperara ro 67 MBi, 

"-."".puropHoMpex(HMe.
3rouonanqecKue xapaKrep \clyKt crauqnfi rpHBeAeHbr Ha p'c. lv.2l.

Kar nu4r'lna, XOII arperara IAAC B HacocnoM pexffiMe, B orr6q'e or XOfI
B reHeparopHoM pex{HMe, HMeer naAaror4ufi xapaxrep. 3ro o6r-flcHseTcs
TeM' qro B HacocHoM pex{HMe no4ne4eHHofi flBJlflercs gneKTpogHeprgfl}
a orAaBaeMofi - gHepfHff, 3anacaeMaf B BoAe. S"nexrpuqecKaf Morq-
HocTb' oTJIox(eHHafl no.ocn a6cqHcc, KaK H pacxoAbr BoA6t, orJlo)r(eHHbie
rro ocH opAHHar (puc. rv.21, a) y,na HacocHoro H rcHeparopHoro pexHMoB,
HMenT npoTHBOnOJrOxHhIe 3HaKH.

cooreercrBeHHo pacxoAbr BoAbr (rns reHeparopHoro pexurraa) .vr* w
sfleKrpHtlecKafl eHeprHfl (nnn HacocHoro pex(HMa) Pr. Ha xoJrocroft ioa
arperara orJIolKeHbI no paSrHrIHbIM ocflM KoopAHHar. Ec.rrn AJrfl HacocHoro
pexHMa Pr-ornoxHTb no ocH opAHHar, a V/, no ocn a6cq[cc, To saBHcH-
naocrr P" (V") 6y4er raMerb_raxofi xe BVA, iiax y, (pr) an" regeparop-
Horo pelr(HMa (u r"ur", 

# 
(v^) u 

W 
(p")).

dr@rt : Lti

( i : 1 , . . . '

(rv-63)

(rv-64)

(rv_65)

n); (IV-66)

(rv-64

P*
d(D

W: 
- dn@xt * Lt: 0, rrnH q,Hu)at : Li

do
q:  dr ( i l r t -? \ t :  0 ,  HJ1H

A @ i A

VT: bu-?\t '- 0, unw bs - ?ut
I
I

do
T 

- d,H- dr - 0, vrJlrr d" : dr.

VcnogHe G,r : c[r AaeT MI{HHMyI{ pacxoAa To[JIHBa B KBa3Hcraur{oHaD-
HOM PC}KHMC HCNOJIbSOBAHI{fl BOAOXPAHHJII{qA (NPN KOTOPOM V^: VJ.flpu Heo6xoAnMocrl{ HsMeHeHHfl cyTorrHbrx pexHMoB r.rc[oJrb3oBaH'ff BoAo-
xpaHHJIHqa rAOC' BblTeKiuoqefi- us ycnonufi AJrHTeJrb"on onTHMHsauHH

rqeroM pa3rarrufl Harpysxu pa6oqux
o 6yAyr saAaHbr H yt"rronne'(Iv-62)

: pexnM cncreMbr c lA3C onpeAerqerc,
.:^(, ..., 7)_c_opoKynHocrbro (n * S) m *

. 
-92)^, H (IV-64) - (IV-67); Koropbre

Aaror Bo3Moxffiocrb orpeAeJrHrr (n -|3) m * 3 HeraseecrHbrx _ m Harpy_
3oK Pr1, Prt H nPu, MHox(HTeJIr.r ,rlaapaHx(a 0tH, @, fr m Mfto>r<uteaefi 1,1,
a raKlKe o6teu BoAbr V.

MHox,re.nr ?v1 I{3MeHseTct Bo BpeMeHH B cooTBeTcrBHH c HgMeHeHHeM
cyMMapHofi HarpysKI'I cl{creMbl, MHox<HTeJrH cuH H @,. ocrarorcff fiocroflH-
HbIMH B TeqeHHe Bcero UHKJIa peryJrupoBaHHfl. Ifeperlfi Hs HHx xapaKrepr,r-
sY9t Mepy 3aTpar Ha 3aKaq{I I u$ no4rr B BepxHee BoAoxpa"ro"rr"rqe, 

"ro-pofi - onpeAenfieT Mepy @erruBHocrH HcnoJrb3oBaHus sToro o6reua
BOAbr.

rlpu onpeAeJIeHLr! -pe)KI{Ma ucnoJrb3o BaHVfl BoAoxpaHr.rJr'rrla B npo-
[ecce gKcIIJIyar a]{x:a |AOC Mox(Ho saAarbcs HaqaJrbHbrM sHarreHueM o6r-
eMa BoAbI 7 u onpe4e/raTb xos$QaU"e"ror sLo H &7t a saTeM, B gaBHcHMocTr{

746
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PacnpeAeJleHue HarpysKn Mex(Ay TOC a |AOC npoH3BoA'rcfl Mero-AOM OTHOCHTCJI}H.'II^TITI:CTOI: N,ig NU6OPA qHCJIA BKJIIOqCHH'IX A.PE-FaroB ua fA3cJ{cnoJlbsyercr HsBecTHoe coorHorrreHHe Mex(Ay yAenbHbrMpacxoAoM u OIIpB arpeiaroe (IV_b7)
To'rx' 2 u s Ha p,c. rv.il, o,-i- *o"opnx orIFB panuu yAerrbHbrM

!-a-cxoAaM' o[peAeJlflIor onTHMaJIbHhIe HarpysKH, coorBercrnylol4 He HaH-Bbrcrrrr4M K. n. A. ($ II-2). khtr<5;;i";"n,"^*,Byeru*u.oos?11#iifiJ#f#1l?.xffi ,3#,r"ff #XarperaToB HJrI{ COXp'aHeH Un sau60"nruero Hx q,HcJra.
u,Uul,

HJ
HBn.e

t{.
p17

c
80

60

40

20

l6

40
a

60 f;MEn 60fitl8n 800 /000 etl8n

0,J4

4J2

6

u TOC sneprocucrerrrsr (e);
pacxoAbr; ra - OlIpB.

IV .21. Sxouol,rn qecKr.re xap a rffepr{cru KH
B u V - pacxoAhr rott.rruBa r{ BoAbr;

rcfl B HHTepBaJre Mex(Ay roqKaMH I u 2

rMa B ycnoBr{H BhrfoAH@TH OTKflroqe-
Ha <.
rb c npoBepKn qenecoo6pasHocrn pa-
tcbr HorrHoro npoBara Harpysxu). 3a-
orrlnx. arperaToe. EcrH nocreneHHbrM
peraroB MbllrgJrJqaeM n: 0, 

"o 
repe.

a pa6orn |AOC ! reHeparopnou pe-';X'gAffi i^T;'lf X' gT'#ff ,:Jff
T3C P, : 802,0 /VIBI, MorrlHocrb arperara fApC parp : 802,0 _ od0,-o- _
: 47,33 MBr, orHoc'reJrruuli np'pocr ur - O,gbg 

*-*- E yAenb-
uufi pacxoA arro : 0,81 

mfu. fu* KaK ut ) &)w, ro rpHMeM
n : 2i TorAa p, : TST,{ Mdr, parp : 4g,6b MBr, u) _
: 0,804 *ft H wrn:0,81 #F. . npou.p"" uo (IV-5Z) BbrroA-

148 149

Hocrb eroro pexuMa, HaxoAHM 0,81 g W+e
6paru n - 2. PacnpeAeJreHue Harpy3Kr{ ruexAy TOC
KHx qacoB rrpnBeAeHo s ra6n. 16.

, T. e. BbIIOAHO BbIl

u |ASC Arrfl HecKoJrb-

Ha pnc. lV.22, a rronasaHbr cyroqHbre rpa0uxvr Harpy3KH Anfl,3HM_Hero (cnnoruu an rrr4lnn) u "uersero (nynxrupuaai aHef. niri"" Z no*urii-
:i::,ii.lf$glr^ :,t:_y#:I1". BbrnorrHeHun onncaHHbrx Bbrrrre pacrreroB
HaipysKy r$.-, a ii'Ar114r J H 4 - Hafpysxy fASc (ans sr.rMHero aris) B _Ha_cocHoM tr reHepaTopHoM pex(HMax cooTBercrBeHHO.

Ha puc-. IV.22, 6 npe4CrauleHbl 3aBIIcHMocrH MHox{HTeJrefi .IlarpaHx{a
@F 14 s's I.JI[ sl[MHero AHfl oT cyTotlHofo o6leua cpa6orxu (sano,rinenua)

' T n 6 n t t t r n  
f A  D - ^ n ^ o - ^

Jv .  r  4 ! , r l , LAe4 !nnc  nd l  pyJ f i n  D tc . l l { ,Ay  t J t r  L  l  Adu

9acH
c)rToK
T, ,I

Harpysxa
cucteuu P2,

MBr

Harpysra
T3C Pr,

MBr

783,6
757,3

I061,0
1082,9
l0gg,5

Harpyaxa
rASC

Ppa36, MBr

9ncao ar-
peraToB
rASC
N, u]IT.

Orsocrlre.rtt-
rufi nprpocr

IASC tnl,
Ms/MBr. c

0,936
0,904
1,175
1,201
1,210

Vge.nsrsril
pacxoA
rASC
-yw

Mr/MBr. c

0,810
0,810
I , l g 3
I , l g 4
l , lg4

.f

2
3
2
I

2
5

t 9
20
2 l

&0,0
660,0

I216,0
I192,0
1145,0

-143,5
-97,3
155,0
109,2
55,5



He Mox{eT ocraBaTbcfl nocroflHHofi un

cKaqKoB Harpy3Kra 6yaer HeBeJrHKo.
de, dr

q8

47

q6

q5

q4
P2,
HEn
/00 qJ

dBtr,%
4 5 r

-45
0 qf /,0 l5 zom

I

Ecnu HarpysKy fASc IIsMeHsrb nJraBHo, r4cnoJrbsyr B KaqecrBe Kpr{-TepHt I{3MeHeHHfl qhcJra pa6oTaIoIrIHx arperaroB ToqKH flepeceqeggfl pac-xoAHbrx xapa*repucr'K (nnu xapaKrepu-crux K. r. A.,_puc. iv.b;l""rQ-9eKTHBHocTb pa6orrr |AOC sHaqHTe.i:IbHo cH'x(aercs. 
-[i 

uaruena nprdMeperarofi p.,KHM iAgC npr"oa"" K nepepacxo^y 
"onJrr4Ba 

Ao 0,2o/o lins'i{-HHX cyToK.

l|":if"n::i._.:f3gy:,,:j.llry !! {") cucreMhr (/), roc, rAoc B Hacocrou urleparop'oupexuu-ax;sanuc;gxfa;i":*,41::#i;;#efi 
fio"*ff"'ffiT,x,T;cyroquoro o6reua noau (6").

I n a s a  V
oImIlMIrBAqr{fl PE}fi r.rMoB

aREPrETAIIECrCrrx oEbEAtrrrEHr.rE
O i t J

E v-I. tlazBrrro4rreiirnsg pacqpe4eJre'rre ancr*uofi HarpyBrcE
MeJrc,qy anercTpocTarrrlrlff ME

B rJraBe Iv paccrraorperrbr 
lorpochr pacnpeAeJreH'fl Harpy3KH MexAyTe[JIoBbIMI'I u rHlposJleKTpHqecKuuu craHqanl,ra, T. e. a rr.r4porennosorze'eproc'creMe. ocsonHoe BHHMaHue ounoll"nu"o pex'My r3c. B.nua-

I

I
I

dtt

I

-4C

\

1 5 0

r flpanegennbrx, xari a BcroAy

HHe 3JleKTpuqecKofi ceru, cBfl3brBaroqefi craHulru, He yrrnTbrBaJrocb. B uesr-
pe BHHMaHytfl. $ | . 4 Hacroqu{erl r"[astt HaxoAsrcq Bonpocbr pacnpeAe-
JIeHHfl Harpysxn B gneprocucreMe, craHuHH xoropofi cBflsaHbr [poTflx{eH-
HbIMH JIHHHaMH gJleKTponepeAarlu, BJtHflHHeM KoTopblx HeJr b3fl npeHe6peul.
Hcc.neroBanr{e gTHx BonpocoB u paspa6orKa MeroAa pacqera BbrnoJrHegbr
H. M. MapronuqeM.

Paccn,torpuna npocrefiunri c.nyuafi pa6oru AByx crauqufi Ha o6qpo
- - -  _ - _ -  , ? r  t - - - ^  I  r  t  \  - -  - -Harpy3Ky r> (pHc. v.l i  npH aKrriBHbIX conpoTHBJreHHflx JrHHr4It r, U r,

(Ou) r u uanpsx{eHuqx B HarpyBotIHoM yzne U, a Ha rrruuax craHultfi U,
u U2 (rB),

Cyrtntrapuue rrorepu axrHeHofi MouIHocrH JT
B JIWHHflX sJreKTponepeAarru paBHbr

, ^ 9  ^ q ,  , ^ ,  .  ^ 9 ,(rl + Ql rr , lHi+ qil rz ^r

[enenaa Synxuun - MHHI{MI43HpyeMufi cynauapHsrfi pacxoA TonJrHBa
B : : B t + B z .

Vpanueuue cBrsH - 6araHc aKTHBHbIx MorrlHocrefi - BbrpaxaeT yc-
JIoBr,re noxpbrrr{fl roJre3Hofi uarpysxH H norepb MorqH@TH Harpy3KaMH
cranuufi PL H Pr:

L :  Pz  I  n -  P t -  Pz :0 .  (V -2 )

BsoAs Heo[peAe.nenurrfi MHox{HreJrb }\, cocraBJrfleM QynxqHro Jlaf.
paHxa

O -  8 2 y ? " L . 0/-3)
fiu@epeHuupyeM (V-3) no He3aBHcHMbrM nepeMeHunnr P, u P2, no-

natafr,, rITo peaKTLIBHbIe MorrlHocru ocranrcfl nocrofl HHbrMH. flpupanu uBafl
qacrHble IIpoI{3BoAHbIe HyJIro v o6osHa.raq 6p - orHocHTeJrbHble nplr-
pocrbl norepb axrueHofi MorqHocrr{ (npousno4uue or norepb axrusnofi
Morqnocrr{ no aKrHBHhrM Harpysrarra) - OnnAM crauqufi, a e - OIPT
craHqnfi, noJrytIHM

# : #+ ^ (# - l) : E, * r,(op*- t) - o,
(v-4)

a o  a B " . n
E : - 5 4 - r t u

\
l l : E z * ? r ( o r , - l ) - 0 .

OrcnAa

.  " t  -  ,  
8 ,  - 1 .

, - o P r  , - a P z
(v-5)

Kax ust BHAenH Bbrrre (S III-I), yc.rronue (V-5) onpeAerrfler MHHHMyM
pacxoAa rorJraBa npra XO[I, o6pauleHHbrx BbrnyKJrocrbr.o BHH3.

! npocrqfiruer'a c4yiqae AJrt nwnnfi, 6es oreersreHr.rft OIIIIM fiBJrflrorcff

.nunefiuurvrH QyHxuHrMH HarpysoK, r. €. op : kP, rAe k : 
#. Ec.nn

P - n MBr, ro HaAo 6part r u On,t, a U s r^B. Hanpurraep, ecJrH Q :
: 2 3 0  x B  u  r : 6 , 2  O u ,  r o  k : 0 , 2 4 .  l 0 - B  l / M B r .

AaJrbrrre, x oAgoft cryrreHu HanpglKeHufi.
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He (V:2) Aaror Bo3MoxHocrb onpeAe-- Pr, P, a ?,".
rb orHocHTeJrbHoro_ npHpocTa pacxoAa
r npeAcraBJrseT co6oli o6t4ecucmenaoui
cft 6attaacupgtor4eti mource,.A" *u* OrlpeaJlH3yeTcr 6ananc aKTHBHbIX naoquocrefi ciEcrerrau . Irlu161uu cJroBaMH,

a3MeHeHHe Harpy3KH nro6ofi craurlr{H AoJrx{HoKOMneHCHpoBaTbcfl cooTBeTcTByroililrFr HSMeHe_tt.S ryrpyjr(u 6anancllpyroulefi roqKH.
._ j.u,I^o.?l_o2!?HcrpyroqeriroqKr.rrpousBorreH.ty vnJDLrrr l \- .Cl .

v.2. pacqer'an cxeMa. 3ro naoxbr 6nrr uiipyro.rHbrfi yr.r, HJrH ToqKa
M,T" m :I y.o_"A"HeH Hs HcrorrH HKa MorrlHocrr,r. B nocJrer,-

r
-'"1 

| | I I Il HeM cJlytlae o6uecHcTeMHr-rrvrol-IDT 6rr.o-^rrT)-F
u f f i c T a H I I H w - i l n H n r r o ' , ' - o ' ' ' ' : : ; - - * . ; ^ ^ _ : J ^ " I \ . , l l F Ir'o 

ffi 
craHIIHr'r' [p'coe4uueH'ofi K 6a"naHcupyroqeri

t 'wT?]13: .xo_i 'e .*onuxoy[poqaeTpacI IeT.nnn
4a'nrHefiuero y.rporqeHd"' pacu.rol i.ltl,tno-Ho, vro6br oTa 6anascupyrofias roqKa no Moq_
HocrH coB[aAaJra c ro.rxori (
x(eH'r. Ecnr' 6anaucnon *#tXTr"#;.ltl3i:Ka a (pac. V.l) ,  ro

oo, :# :T n ,P,:ry, (v-6)

4 B /2 /6 /ey"
V.3. 3asucr{Moc?b Beporr-
Hbrx suaseHufi nepepacxoAa
ToruruBa rrpE pacnpeAene-
HUH Harpysxrr 6es ysera
IIoTepb B CeTU OT OTHOCB-
relrrrofi Beluqtlnhr rrorepb

MOrr{HocTa.

Brrpaxe*us, BwAa 
ft Hocflr Ha3BaHHe npueedeunoa ofrpT.

orHocureJrbHafl Ber'quHa florepb MorqHocr H B JT'HHH or I ro a, Bbr_3BaHHafl npoTeKaHHeM aKTungofi naoquocru,

APp*: 
PZt" 1 P{r= T ' v l : t

H uonHofi MorrIHocTH

N-7)
He conocraBJreHxlg:g) u N'T) rcHo, qro orHocure.nr'uft np'pocrrlorepb MoIIIHocru (OtIfIM) Ha KaKoM-JIa6o yuacrKe eJreKrprqecKofi ceru,

152

ge HMeIouleM orBeTBJlesuft, paBeH yABoeHHoMy 3HarIeHRK)
yrlacTKe ceTr{, T. e.

O P :  ? ^  -  2 A P s *
i u r  P . :  1 4 a  , *

APo- Ha ToM X{e

(v-8)
Hcnonnsyr MeroA uI'eann3upoBaHHbrx xapaKrepucruK (xax n $ II-g),

xsy"o. Tq_"rynrrb 
nepepacxoA rorIrIHBa B p$yrrbrare oTKa3a or yrrera

y=rilfAA nptl pacnpeAerreHr{H Harpy3KH B npocrefiurefi cxeMe (prue. v"2).
Han6onulrue 3HaqeHnfl nepepacxoAa coorBeTcrByror [epeAaqe gHepr'i{

9r fpynHofi gxoHonau.IHofi iraHqan B eHeprocHcTeMy, MorrlHocrr xoropofr
B HecKOJIbKO pa3 npeBblluaeT MOTTIHOCTb CTaHTIHH, a O6OpyAoBaHHe MeHee
SKOHOMHqHO. BepOnrHafl 3oHa norpeuHocrefi  [oKa3aH a Ha pac. v.3, us
KOTOpOIO BIiIAHO, qTo nepepacxoA TOTIJIHBa MoX{eT AocTHraTb sHaqHTeJrh,Hbrx
oTHOCHTeJI bHhIX BeJIHqH H. 3rO 3aCTaBJrfl eT yqHTbrB arb Onlll{ rp aKTH rrec K H
BO BCeX JIHHr,rflX gJIeKTpOnepe-

AaqH ocnoBHofi ceru gHeprocHc-
TeMbI, T. e. B JIt4HVIfl.X, CBff3bI-
BaFOrrlHx gJreKTpocraHuHH.

PaneHcrso npHBeAeHHbrx
oTHOCr.rTeJrbHbrx npHpocToB
(V-5) rBJrflercff, coBMecrno c 6a-
JraHcoM HaFpy3oK A-2), ycJro-
BHeM Har.rBbrroAsefiurero pac-
npeAeJreHufl axrueuofi Harpy3-
KH C YIIETOM OTHOCHTCJIbHOIO

rrpHpocTa noTepb B ceTr.r, Ho
6ee yvera BJtuflHHfl peaKrzsHofi

n!.n.
HBn't

n , -

Er + I
F\- ,,6--.\ 7

6,
u,

i

f,.HBn /60 lZ0 40 0 40 80 Pr,tl8m

V.4. Bruguue corrpornBneHu.s Jrr.rHHH Ha pac-
rrpeAqrreHHe Harpy3KH.

Hafpy3KH.

_ Ha pHl v. 4 noKa3aHbr rrr{H:3-p{31poBaHHbre xon AByx crauuHfi
(er H^er). Cyltrraapuas Harpysna 244 MBr npncoeAHHerra K ruHHaM cran-
r\w,u 2, craH'rrHr I cssgaHa co craHqneli 2 nvtiuefi I I0 xB, 

"onpor"""-;;;xoropofi 3 Orvr. 3agucHr\,rocrb OnnM or Ha.rpyaKr.r ttoKasaHa npauofi or,
npH_B_eAeHHufi OIIPT craHrruu I - npanaofi 1".

Hs plcyrrKa BHAHo, qro 6eg yueia__ollM onrr.rMarrbHbre HarpysKg
AoJIX{HbI 6utt Pt : I73 MBr, P, : 6T MBr, a c ytreroM - 160 MBr
er 80 MBr coorBercrBeHHo.

B ra6.rr. 17 u 18 npureAeHbl HeKoropbre AaHHbre, xapaKreplrsyrorrlge
orHocHTeJIbIrbIe npHpocrbl _noTgp,b MorrlHocrn B TpaucQopnraTopax H Jtu-
Hrfl,x sJreKrporepeAaqr.r. OilnM rpancQopMaropoB

o:  
dP*."  -  a lo  s ' I  o* . " ,
E-:nFL"*,;x1 :;5,,;' oru. eA. ff-g)

3Aec: S" - HoMHHaJrbHar MorrlHocrb rpaucsopMaropa, MBA;
S pr P - noJrHan H a:rrTnB*aff, Harpy3r(a;

&."" H P3." - IIorepH B MeAI{ (norepn xiporxoro saMbrxaHHfl B rpaHc-
QoprraaropaT) npn HoMHHaJrbHoft narpysKe H rrpr{ Harpyexe S. I

B nqrofi rpa$e rg6n. 7T Aau';_ 3HaqeHHq oilnM'nbu s - s". orN
Be,rrHrrHHbr Moryr 6rITr uafiAeuu npu6.nnxeHr{o no er*,rur.rpnvecnofi
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3ABHCHN{OCTH 23 . l0-3o: 
,E 

orH. eA.

.Flouana.nurat
MOUIHOCTb

MBA

Houuga.nruoe
HanprI(eHHe

ArrasHHe norepa
KOpOTKOTO 3aMbI-

KAHH'

P*..

MBr

0,065
0,090
0,190
0,330

0,410
0,500
0,690
0,700

(v- r0)

Otnocurearusrrl
npEpocT norepb
MOrr{HOCTT{ npH

nolrnnaauuofi ua-
rpysKe

O p- t

B rpaQaxT n 8 ra6.n. 18 npane4eHbr sHarreHHfl OnnM B JTHHHTx 100 xr,r
npH HOMHHaJTbHOM Hailpf l  )r{eHHr.r.

OrsocureJlbHble npupocrbr norepb aKrHBHofi uoulHocrH (OnflAM) op
H oq H oTHocHTeJIbHbIe npHpocTbI noTepb peaKTHBHoft Morr{HocrH

Tafnuqa 17. xapaxrepncn{Kn Hexorophrx cHJroBHx rpanc$oprvraropoB

sH

1 3 . 1 0 - 3
I  I  .10- -
9. l0-3

8,2. 10-3

g . l 0 -3
8 ,3 .10 -3
7,5.  l0 -3
5,9. l0-3

(OIIIIIPM) o" lPa ($ V-2) 4ann Ha I MBr (op ra r]p) HIIH Ha I MBAp
(oq u tlq) Ha 100 ku rrHHr4H.

S Y-2. Pacqen EarrBlilrornefimux perrcuMoB pa6orrr aueprocncregBr
c JrueroM pearcTtrBEofr HarpysEE

Conmecrnoe HanBblroAHefiuee pacnpeAeJreHr{e aKTHBHofi H peaguenofi
Harpys_oK. Paccuorpu_M cryqafi pa6orbr n vcrortlnKoB (i : l,'... , n) ai-
rHeHoI? u peaKTusuofi MolqHocrr.r (ero Mgryr 6urt oTAeJrbHbre arperarbr
HJIH gJIeKTpocTaHUnu) H m HcTorrHHKoB (i: I, ..., m) peaKTHBnofi rr,roq-
HOCTH Ha CeTb IIpoHSBOJrbHOft XOHQnrypauHH, or Koropofi nararorc, no-
Tpe6HrerH' co3Ailrculue cyMMapnbre aKrHBHyro H peaKruBHyro Harpy3KH
Pz H Q:.

L{enenyro Qynxqurc npeAcraBaM B BHAe cyMMrr sarpar Ha npoHsBoA-
CTBO aKTHBHOfi UOUIUOCTU.

O6osHaqHM rr u $ - cyMMapHble norepa aKrHBHofi H peaKrgtsHofi Moul-
HocTH B cerH H ct - IIeHy ronJrpBa, 

py6.-

VpanHeuHn cBflsa npeAcraBJrsror coiicr? ycJroBHr 6anasca aKTHBHbrx
H peaKTHBHbrX UOulHOCrer?

n t n

M - Q : * E - > Q , - > 4 , - 0 .
i : l  l :  I

L54

TA
)
I

D

rAr{
t

t

)

10,0
16,0
40,0
80,0

90,0
120,0
190,0
240,0

l2l
t2l
t2l
t2L

35
35
35
35

n

L
i : l

Bneln HeonpeAeJIeHHbIe MHOx(Hretw ]u tr !r, cocraBHM synxqHro JIa-
rpaHx(a

o-  5 r ,u ,+xL+pM.
i : l

Ta6.auqa -16. XapaxrepHcrnxH annnfi gneKTpoflepeAaqfi Bbfcor{oro HanpffxeHrr

o
o -r,
c a :

u f a

h x

A o : E

o
o 6.1E : t
Q i E
t q J

> = ;

J . E I

l{apra
EpoBoAa

.{o6por-
HOCTb .'IH.

HI{I{

OIIIIAM na
I MBr HJIH Ha
I MBAp (ua

100 xtvt)

(v- t2)

OIIIIPM I sa
I MBAp r.nu

na I MBr
(na 100 xt'.t)

x
1- =-

2 r -
U

Orrrixv Ou/xrrl

0,4

0,32

0,29

0,27

oTH. eA. l/MBr l/MBAp

i l0 AC-70
AG95
AC-I20
AC-l50
AC-I85
AC-240
AC-300
AC-100

AC-240
ACO-300
ACO-400
ACO-500
ACO-600

ACO-300
ACO-400
ACGSOO
ACO-600

ACO-300
ACO-400

ACO-500

ACO-600

2 x 4 0 0
2 X  4 N

3 x 5 0 0

4 x 6 0 0

0,45
0,33
0,n
o,2l
o, l7
0,131
0,105
0,078

0,131
0,109
0,078
0,065
0,055

0,109
0,079
0,065
0,055

0,054
0,039

0,022

0,0138

6,6.10*3

3,4. l0-3

1,7.10-a

0,5g.lo-3

0,23.10-3

0,103.10-8

0,4

0,41

0,9
1 ,2
1 ,5
l ,g
2,4
3,0
3,9
5,1

3,0
3,9
5,1
6,2
7,3

3,9
5,3
6,3
7,5

5,9
8,2

13,2

19,6

7,4. r0-8
5 ,4-10-3
4,4.10-s
3,5. l0-3
2,8- l0-a

2 ,16 .10-3
1,74.10-3
1,28 . l0-3

1,10. l0-s
0,92. l0-3
q66.10-3
0,55. l0-3
0,46 - l0-3

0,44.10-E
0,32. l0-3
0,27.10-3
0,23. l0-8

0 , 1 0 1 . 1 0 - 3
o,wl. l0-8

0,0175. l0-8

0,0049. l0-8

154

220

330

500

750

r Ornocureatsufi npnpocr rrorepb peaKTHBHofi uoutHocrn (npousnoAnaq or f no
peaKTHBHofi uaa arrneHori nanpysre)

AHQQepeHr{Hpyn ory QyHKrtHro no
MeHHbIM P;; Qt kt Qi, npUpaBHHBaeM
SHAqHM

AB
?F-: e;

BceM 2n * m HesaBHcHMbrM nepe-
rlacrHbre rpoH3BoAHbre HyJrro. 06o-

0n
@

aE
@ :

dn dE
?[ : os; -Ait

(v-r 1)
:  oP,
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TorAa
do

@: 
ciet * ?u(op,- l) * prlp, - 0 ( i :  l ,  . .  i  ,  f l ) , (v-14)

(v-15)

(v-16)
kls {V-15) nanaeM p H noAcraBHM B (V-14). flocne npeo6pasosaHHfi no-

nYqHM 

"iat ^ - ?,. py6.

, _", _E- 
- h' lMir;., G: r' " ' , n)' (v-rr)

' i -  t - q -

floAcraenrr,n ero BbrpaxeHue B (V-lb), uar?gen

(v-1e)

: P, 
"tffit 

(i: l, .. ' , n). (V-18)

Aua.norsuuo uafi4eM AJrfl r{crorrHHKoB peaKT usuoft MorrrHocru
bo ,  py6 .  r .

E 6 ; : F ,  1 1 B  U :  I ,  . . . ,  m ) .
T

B erolu' cflyqae l, onpe4eJlfleTcfl a3 ycJroBus pacfipeAeJreHprfl aKTHBI{brx
Harpysor(.

vpanueHue (v-18) rary9 Mox(Ho rrpHBecr' r( BHAy ff-lg).cHcreua *ts 2n * m * 2 ypaB'e'nla ry:t U, Cv-t'+1, 
-ff-is), 

(v-16)
Aaer Bo3Mo)KHOCTb OnpeAejrurb Bce 2n * m * 2 uegssecrHbrx pr, Qr, Qi,]\, p. Ecau OAIIH I'IJIH HecKoJIbKo HcroqHHKoB aKTHeHofi r,rJrH peaKrusHofi
MorqHocTH coBrra,q,aror c 6anancupyrouleft rouxoft, ypaBHeH ^' inka (v-17)
BblpoxAalorcs AJtr ?THx HcroqHHKoB B ypaBHeHLfl,- Brr/ia ciEr: X,.'Ec.uH
yrrecrb sarparbr H€. npousBoAcrBo peaKruBuofi uoquocrH R, (-pi6. /u) n o6o-
sHarlHrb Pr : jff' noryrlHM yrotIHeHHbIe BapHaHrhr ypaeHeurafi (V-lZ)
u (V-ls)

- ? , "  ( l : 1 r . . . ,  n ) (v-20)

N-2r)( r ' :  I ,  . . r ,  n l ,

r57

Ecnu rofi ycTHTb Bo3MoxHocrb He3 aB Hc HMoro p ac n p ere JreHHfl aKTHBH brx
u peaKrHBHbIx lroulHocTefi, t. e. npHHflrb, qro ru6panuoe pacnpeAeJreHge
aKTHBHbIX Harpy3oK HH e _xaxofi creneHr.r He BJrHfleT Ha onrHMaJIbHoe pac-
rrpeAeJreHr.re peaKTr.rBHbrx (n Hao6opor), ro BbrpDKeHHe (v-21.) Mox(eT 6urs
yupoqeHo H rrpnBeAeHo K BHAy (V-25).

Ilpnuep. Paccuorpuu npocrefiuyro cxeMy sHeprocacreMbr c AByMfl
craHrIHflMH H OAHHM Harpy3orrHbrM ysJrOM (p"c. v.5). !,onycu,rM, qro pac-
xoAHbIe xap a KTep Hcrr4KH cranqu fi B np eAeaax p eryJrr.r p oBor{H oro AH an a3oH a
annpoKcuur-rpfiorcx KBaApaTHrrHbrM TpexrureHoM

B: B*.* t  mP * nPz-
llpeue6peras nocrosssofi cocraBJrflrculefi, npHMeM m1 :0,8 r. y. r./
/MBr.  ^  1,  mz:  9,9_4 r :  y . r .  /MBr .  u ,  nr :0,5 .  l0-3 r .  y .  r . /MBrz .  . r ,
f lE : lQ-s T" y. r. /MBr2 . s= Par-nnere,rrF-srTF
aKTHBHoft uarpyaxu tro ycJroBuro paBeHcrBa
OilPT 6es yuera rrorepb B cerH (III-5) mr *
{ 2n P, : ffiz * 2n, (Pz - P1) taer Pr :
: 173,333 MBr, Pz : Pz - Pt :66,667 MBr.

a) Ilpunaeu, qro peaKrnBHbre Harpy3KH
pacnpeAeJrfrorcfl uponopquoHaJrbHo aKTHB-
HbIM, r. e. Qr : 43,333 MBA, Qz : 16,667 MBA.
tnsHofi MorrlHocru 6yly'r paBHbr

v.5.Pacqeruas cxeMa.

TorAa rorepu aK-

173,3332 + 43,3332: 7,915 MBr,

nz:'rry: 0,293 MBr'
@arruqecKne Harpy3Kr{ craHuuft c yueroM norepb B ceTr.r Pn: Pt

*  nr :  181,248 MBr;  Pzz:  P,  *  f iz  :66,960 MBr.
BnrqucageM p acxoAbr ronJruBa

Bt:70,800 r .  y .  t . /u  u Bz-27,250 r .  y .  r . lq .

Cyrrruapnuft pacxoA rorJruBa B clrcreMe Bz :98,050 "' tj t' .

Ilorepu peaKTr{Bnofi rrrontrHocrn

*  r r *
Er : *r#: GoW : 39,b75 MBAp;

Ez : 1,465 MBAP,

E : €t * €t : 4l '040 MBAP.
PeaxrueHbre HarpysKu craHqufi c yqeToM noTepb:

Qrr: Qt + Er:43,333 + 39,575 - 82,908 *AOt Qzz:18,132 MBAp.
6) flpu yrlere OfIfIM HcnoJrffiyeM Bbrpa]KeHr,re (V-5)

m z * 2 n r ( P > -  P ; \

P2, * Q2,f r t : \ f f = = 1 2



I r y' r.,(r,Lrvr\.,. ' p\.rL r Er1 r r 196 u^eMbl uur y qaeM I(BaAp aTHOe yp aB-
HeHHe, peureHHe Koroporo Aaer Pi  :  16l ,56l  MBr,  p,  :7g,43g Mg".

llpuHurvrafl, KaK H B npeAbrAyrqeM cJryrrae, r{To peaKTHBHbre Harpy3KH
pac[peAeJrflrorcfl. npoilopuHoHaJrbHo aKrHBHbrM, Hafi4eru norepH ni :

;  
6 ,819 

{gr i  nz:0,405 MBr;  E;  :34,380.M3Ap; 6:2,0 i5 MBAp;
€> : 36,405 MBAp u l?.!_{3xr.r craHrrr.rii pi, : iOS,+Sl MBr; p* J'- 78,844 MBr; Qi, : 74,770 MBAp H %, J Zt,OeS'meap.
Ilpru eroM pacxoAbr ronJrr{Ba

Bi : 64,717 r. y. r./.r, Bi:38,028 r.

Vqer OnruU B cern AaJr aKoHoMHro
r .  e .  0 ,32%.

y. t./u u Bz :97,740 r. y. r./u.

TonJrHBa L,B' :9,31 r'Jt-r '  
,

B VcJIoBHflx -?Kcfl- ' ,v ATltr 'u arrA.F^rrurrrarr nh, ' , ,aa^

oP,:+ #:0,497 '  lo-3P; orH- eA.'

oe, : +: W: 0,497 . lo-re; MBI/MBAp,

gp, : ry W:2,48. lo-'p; MBAp/MB',

oe, - #: # :2,4g. lo*ei orH. eA.,
6P,: 0,124' t0{Pz;

oe" :0 ,124 '10- tQi ;

$ P , : 0 , 6 2 ' t o - s P r

sQ, : 0,62' lo*Qr- i

158

roqHocTb pacqeTa. Xoa pacEera HJrJrrocTpHpyET cJreAyroqas cxeMa, Ha
xoropofi cTpeJrKaMr{ noKa3aHa nocJleAoBaTeJrbHocTb pacrreroB

B p€ynbrare pacqeroB rorryqaeM Pi : 161,224 MBr, pi : p> _*
- P; : 78,776 MBr, q; : 12,008 MBAp H q'2 : 47,gg2 meAp.

Itroteou DeaKTHBHori raornnocrr,t F:: 32. 402 MRA n n" - 9 6nA MR A n.

flpu eroM pacxoAbr rcnnuna Bi :64,373 :*a ,

Bi: 33,252 -=a u B; = 97,625 '' 
t' 

''

Conuecrnoe pac[peAe,,IeHue aKTHBHbrx H peaKTHBHbrx Morqsocreft AaJro
A o n o J I H H T e J I b H y I o 3 K o H o M H I o T o t I J I H e a A B o : 0 , I I 5 + , T . e . 0 , | 2 o / o .

Pacnpe4e.rreHl{e peaKrflsHofi Harpy3KH. CocrasHrr{ QynxI1urc Jlarpanxa
AJIfl OITHMH3aI{HH pacnpeAeJreHHfl ToJrbKo peaKrrrBHbrx Morqnocrefi. [ene-
nan SyHKIII{fl npeAcraBJlfleT co6ofi cyMMy 

-earpar 
Ha npousBoAcrBo peaK-

rHsHoii MoiqHocrr Lr Ha norepn axtuenofi oHeprHH npu croHMocTH ee
pv6.u 16[ff,-'

(D : 
f, nr + I & + an +r,, (c" + E - f:,o,-. F, a,) . (v-22)

Au@epeulll{pyfl u [pupaBn HBar HyJrro qacrHbre npousBoAnbre, no-
flYtlfiM:

ao
@  P i *  * q i * P r ( O c ; - I ) : 0  ( / :  l ,  . . . ,  f f i ) ,  ( V - 2 3 )

ffi

@: 
p r  +  aoq r *  p t (Sq i -  l ) : 0  ( i :  l ,  ,  - . ,  f t ) .  (V -24>

OrcroAa
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FIpH p / :p ; :0  no .nyuuu
oQi 

_ 
oe, 

_ ,, tt.-T l - :T=E- :Fz : t -

9 r

#e' i-a. i l
l J -

z*, (Q'i- e'i')

(v-26)

Saueruu, qro B (V-25) pasMepHocrb [, - py6.

Vz_-^_oTHocHTeJIbHbIeeAHHHubI.BgroM.',#*ffiJ.fl; i;]
(V-2j;) H q'crr_o Her{3BecrH'x (e, ei H !r;i 

'p;r"sr 
n * m * l.

fl ttlr."o^ Ef o 
"' 

- o* 'rrl ' .rvr'P. rro'raAErYr A.,ur vluJtuAHbIX AaHHbIX IIpHMepa Ha c. I57 onrllMa"rlb-

ltu 
peaKTHBHLle Harpy3{y-'^PlcgPeAeJlflfi HX He3aBHcHMo or aKrHBHbrxJ'r HcroJrbsyfi Bbrpa)KeHfle (V-261. Hs noryqeHHoro ypaBHeHH'

BbrqucJrseM Q;' : 12,000 MBAp H, Aarree, ei' :4g,000 MBAp"B npe4u4yirleM np'Mepe nafiaenu u*""i'nore qarpysxu (npu HesaBHcH-
MoM or peaKruBHofi uarpy3Kn pacrpeAerreHaLr) p;: 16l,b6l MBr u p, :: 78,439 MBr. flpn eroM .r6".pr.i OVIV" pu""",,

,t, Pi2 a q"'z
ni': rr2tFL : 12 16l,56fit 12,0002 : 6,b07 MBr; nli, :0,E24MB';

Ei' : *, $- 60 16l,56l: t 12,0002 : 32,b3b IvIBAp;

E" : 2,620 MBAp; E" : 35,155 /vIBAp.
HarpysxH craHrlr{ri c yueroM norepb B ceTr.r:

Piu: pi + n' i ' :  16l,b6l + 6,b02: 16g,06g MBr; Piu:78,963 MBr;
Q;r : Qt' * €,': 44,585MBAp; Qiu: b0,620 MBAp.

u2

Hs eroro pacqeTa BHAHM' qro aKTHBHbre u pea*TuB'bre HarpysK' cra'-u*it 6nwKH K sHaqe'r.rsM, uafiAeHHOq np" coBMecTHOM pac[peAene'Hr{
axrHgHofi H pearrannofi HarpysoK. orrinoHeHufl aKrHBHbrx HafpysoKcraHuufi cocraBJrflror +0,21 n'_0,44o/o, peaKraBHhrx *0,ig.u +6,64%COOTBETCTBEHHO.

cos*,recrHoe pacrpeAeJreH'e axrueHofi H peaxrunuofi Harpy.or( ,,ocpaBHeHHrc C pa3AeJIbHbIM AaJrO SKOHOMHTO ToflJrr.rea 0,002 o/0, clwttvtapHbrenoTep' peaKTHBHOfi UOqHOCTH CHH3HJTT{Cb Ha 0,420/o.
PaccntorpldM BbIBeAeHHbIe BbIIrre BbrpilKeu ua, utolnt yrcHHTb erasuve-cxufi cMbIcJr r4x cocraBJrffrorrlnx.

_ - 
tlacrsble npoasBoAHr )AcraBJrffm co6ofi orHo-

;:fr#l"T il3"ffi;'":; nH PeaK"":l*.iL,.iet
rofi unu unoit craHrrHg. 

aoft (oo' sq) HarpysKe

qri^ i ftIrtri;) norepu 'f[;':5#i**#:;

160 6 6-333 161

(v-30)

ua lr (unw gq) MBr, a norepn peaKrnBnofi naoqnocTr{ so scefi cerr -
Ha $p (u"nH tla) MBAp. flpu orpeAeJreHHH grHx BeJrHrrHH npeArroJrapaercfl,rITo HarpySKI{ Bcex ocraJlbHblx craHr{Hft ocratorcg nocroflHHbrMH 14 qro
H3MeHeHHe Harpy3KH paccMarpHsaeNrofi craHrIHH (uasoeeu ee i-fi) KoM-
reHcHpyeTcfl H3MeHeHHeM Harpy3KH 6a,uancHpyroulefi ToqKH (c yuerou l.rs-
MeHeHHs florepb n ceru).

OrcrcAa flcHo, qro 3HaMeHareJIb (V-26) flpeAcraBJrfler co6orl orHocg-

I  -op- #h: t -o.(l * x),

Tax xax on, H llztpt - oTHocuTeJrbnbre rrpupocrbr floTepb aKTHeHofi
MolIIHocrH IIpH I,I3MeHeHHH aKTHBHoft r.r peamasuofi Harpy3oK, To 3HaMe-
HareJIb neeofi qacru ypaBneHwn (Y-27) upe4craBJrffer co6oft noJrHyro or-
HocHTeJIbHyIo BeJIHtIUHy H3Meuenr.rfl noTepb aKTHBHorl naoquocrg. Cnelo-

Bune4euHble ypaBHeHHr Aaror Bo3Mo)KHocrb HaxoAHTb Har.rBbrroAnefi-
tuee pac[peAeJleHue aKrHBHoit u peaKTHBHofi HarpysoK B npeAnoJroxeHrag
He3aBHCHMOCTH Hanpflx(eHHft g y3Jrax CXeMbr Or nu6paHHoro pexHMa.

or{enra norpeuigcrefi, BnocuMbrx B pacqer H3-3a npeHedpexeHgc
BJII{flHtreM peaKrusuofi Harpysror. Ilpnr yqere roJrbKo Onil axrusHofi Mor[-
HocrH npu ee nepeAarre sHaMeHareJrb rpHBeAeHHoro ollpT (v-5) paBeH
t - opi s 6oree ToqHoM Bbtpax(eHr{r{ N-17), yqHTbrBarorqeM BilLrr,Hue
peaKrrlBnoft uarpy3rr, oH HMeer BHA

(v-27)

(v-28)

(v-2e)

rAe

2Qr 2Px
U2 U2

tlro6u oqeHI{Tb BJIHSHHe Oq, $e n oq, paccquTaeM sHaqeuuaxAJrfl oAH-
HoqHofi JrHH*rH 6es orsernnesnft upu pas.nllqHux ee napaMeTpax H pexuMax
pa6oru. Hcnoarsyff Bblpax(eHuff qacrHbrx npor.rgBoAHbrx,q,.rrs oAuHo.rnoft
JTHHHH Ha c. 158 (a onycKas HHAeKcbr l), no.uyvum

u2 $



Hafiaert,t orHolrreHHe

*o - 2Qx
oP uz

Ho tg p; orHorreHHe : ? npeAcTaBJrseT
JIHHHU.

TorAa

s e : o p . T . t g p .

flo4crawrsfl ero e (V-29), norryrruM

(v-32)

(v-33)

qt 0,2 43 0,5 p 2 3 5 t0 ar,%

3 a4a4wwca xoeQQpiurdeH -
TOM MOIIIHOCTH COS I : 0,9
U paCCqHTaeM 3H8II€HH9 op
Ailn psAa sHa.reHufi ? H X,
Bbrpa3HB [ofperxHocTb B
npoqeHTax. PesyJrbrarbr pac-
qBra rroKa3aHbr Ha puc. V.6
e nn4e saBucurvrocreft oo (t).
Kax BHAHo pr3 rpa@uxoe,
rAe unpuxonxoli orMeqeHa
rpaHHrla soHbr rrorperxHoc-
refi X < 5%, orKa3 or yrrera
rperbero qfleHa (V-28) npu-

V.6. I4sonHHLrr4 norperxHocru npn npeue6pexeHnu BoAI'ir K 6onrruuu norpetu-
gacrHbrMr{ rrpor.rgBoAuuuu oq, Op u r}0. HocTflM, oeo6enno a AJIr{H-

Hbrx trrkrnuflx (c 6o.ntruuur
op%o) u B JIIIHI{flx BblcoKoro Haflprx(eHufl (c rucoxuMr.r 3Haueuuanru 1).

IIoHqtue o6 onrl{MI{BaIIru{ pexnMa odre,quHeHHbrx eHeprocficr€M;
B Hacrosqee BpeMs Bce gHeprocucreMbr Enponeftcxofi qracru CCCP u qacrb
sHeprocHcreM KagaxcraEa Lr _3qrna4nofi Cu6wpu o6re4uHeHu B E4uuyro
eHeprerHrrecKyro cr{creMy (E3C) CCCP, Tpu .4pyrux KpynHhrx o6te4u-
HeHHs oxBarblBalor gHeprocucTeMu Cu6rapn u Cpe4Hefi AsHu. B HeAaJieKoM
6yayqeNa oHI{ 6yay" cBs3aHbr ra 6yAer cos4aua E3C Coeercxoro Corosa.

Onrnnausauus pexfl{Ma pa6oru raKux KpynHbrx o6teAusesufi Bo3MoxHa
JIHIITI npu [ogranHoM peluenl,ru gqAarru. ITepeouarraflbHo pacilpeAeJrflercfl
HarpysKa Mex(Ay eHepro3oHaMu - o6re4rdHeHuflMu eHeprocucreM (O3C),
sareM - MexAy eHeprocprcreMaMn B Kilr{Aom O3C v rar AaJree. Ilpra oroM
9HeprocacreMbl npeAcraBJrflrorcfl B pacqerax cBor.rMu o6o6qenHbrMu gKoHo-
MHTIeCKHMH XapaKTepHCTHKaMH.

flocrpoeuue o6o6rqeuHbrx xapaKTepr{crr{K Mox{eT 6url BbrrroJrHeHo
aHaJIorHFo $ II-3, Ho c yqeroM orHocr{reJrbHbrx npupocroB norepb MorrlHoc-
ru. Oco6ble sarpyAHeHufl Bo3HI{Karor B Tex cflyq arx, KorAa gHeprocucreMbr
cBflSaHbI HecKoJIbKI{MH JIHHHflMI{, npr{MbrKarotrlHMl,I B pa3JrHqHbrx ToqKax,
qro HcKJIIoqaer BogMoxuocrb lrocrpoeuua o6qefi xaparrepucTnKu oHep-
rocHcTeMbI,

u 2 a x- 2 F : T ' - 7 . (v-3r)

co6ofi dodpomuocmb
a
F -

x
f

\
^ss
d
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l8

t4

t0

6
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tA
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s'
tl
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s
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F_; f.: f: f ;i /r flir
j: i;j t- j-: f-e 1-:.J

Oanofi Hg Ba)KHIIX 3aAarl TaKHX pacrreroB flBrqeTcr onpeAeJrepHe HaH-
BbrfoArrefiurux pelKr,rMoB ttu1uft MelKcHcTeMHbrX Ceq3efi 1. '

llponycxnar cnoco6socrl .uuuurl gJreKTpoirepeAaqH, cBfl3brBarorrlgX
sHeprocHcreMbl HIIH o6teAHHeHHfl, AoJIxHa npHHuMarbcfl Bo BHHMaHHe
KaK npH pacrrerax ycroftuunocru rlapaJlJreJrlsoft pa6orrr, TaK H npq pac-
qeTax sKoHoMI{rIecKHX pex(HMoB. flpuunro HasbrBarb <<cna6ofi iss3s16u
cBq3b nocpeAcrso^a nr,rFrr.rfi LrilH rpaHcQopnraropoB, nporycKHaq cnoco6-
HocTb Koropblx ueHnure 1576 MoqHocrH naenee uoqnofi- r.rs AByx cBs-
3aHHbIx cl,IcTeM. Cna6ag eB-r3b -carpJvAHger o6ecueqeHr{e 5icrofiullnocrg.
C apylofi croponbl, MorllHocrb, I(oropar AoJr)r{Ha rrepeAaBarbcfl no JTHHHH
Arrfl o6ecneqeHnq SKoHoMHqHocTH, Mox(eT npeBbrcr{Tb rrpolycKHy[o crro-
co6uocrn- B re [epHoAbI cyroK, KorAa na6nrolaeTcn 9To npeBbrrrre HWe, JrH-
HHfl CBflsH paccMaTpHBaeTcfl npH pacqere SKoHOMr{qecKoro pex{HMa Ka:K
D t n T a l r r r J r r r a  ( u  n v  r r n n n a K r t - a - - \  o a n a r y r r a . - .

S v-3. oupe4a'reuue ornocnreJrbrrbrx qpnpocroB rroTepb MonlHocru
D aJrercrpr.recrcoft cerz

onpe4ereHne oIIrIM B orHopoAHhrx cerqxd B ceru, cocronqefi vs s
yqacrKoB (h - l, ...-, s), cyMMaprrbre norepu axrxnHoft u peaxrunuolt
MorrlHocrH Mox(Ho laafnu uo QopnryJraM:

a E: i ' i10"  * , .' - I I Z

h : l  v h
(v-34)

H HHAyKTHBHbTe CO[poTHBJreHHfl COOTBeT-
Pu, Qo AOJIXHbI cOoTBeTCTBoBaTb OAnOfi

3Aecr rh 14 xh - aKTHBHbre
crByroulux yqacrKoB cerH: Uu,
H rofi x(e ToIIKe ytaacrxa h.

3ru eupa)KeHar Aalor He [oJIHbre noTepn MorrlHocru, a roJrbKo re Hx
qaCTH' KOTopbIe o[peAeJIsIOTCfl ToKaMH B yqacTKax ceTH, T. e. IIoTepH
B npoBoAax TIHHHfi pt s MeAH rpaucQopMaropoB, cyqecrBeHHo saBncflrqge
oT rloroKopacnpeAe/Ie[Prs,. Brcpaa qacrb noTepb axrueHofi MouIHocrH,
3aBHcflIIIafl or Hanpflx(enua (norepa Ha KopoHy H n cra"nu), u coorBercr-
ByIoIqHe norepH peaKTHBHoft uoqnocTH (ua HauarHurrr4Banne) Mz.rro saBr.r-
cflT oT pac[-peAeJleHHf MoIIIHocTefi u B pacqeT He BBoAflTcfl, TaK KaK Hx
ytleT norpe6onan 6at sHaqHTeJIbHoro ycJrox{Henufl pacqeToB, He o[paBAbr-
Btuoulerocq ox<HAaeMbIMH 9KOHOMT{qeCKHMH p$yJrbraTaMH noBbrllreHHff
TOqHOCTH.

B cern c saMKHyrbrMH KoHTypaMH MoxHo Becru pacqer 6es yqera
BSaHMHOTO BJIHflHHfi paC[peAeJreHufl aKTHBHbTX r.r peaKTHBHbrX nAOUlHOCrefi
TOJIbKO B TOM Cfiyqae, ec/IH cerb oAHopoAHa, T. e. ecJrH oTHOIrreHHfl X5 i filr
onpeAeJlflIolqHe 4o6porHoctt eereefi ceTH, oAHHaKoBbr AJrfl Bcex ee
YTIACTKOB.

HssecrHo, qTo B-o{HopoAuofi ceru AJrr Kax{Aoro 3aMKHyrono r(oHTypa
cyMMa npoHsBeAesllfi Pnrn paBHa Iy.uro._C.rreAoBareJrbHo, cyMMapHoe sHa-
e€HI{e op, nponopquoHaJrbHoe lPurn (V-34), He saBHcHT or [yrH, Bbr-
6paHnoro AJIfl cBs3H pacqerHoro HcrorrHuKa MorqHocrH c 6anaucipyroulefi'ro.rxofi.

6tB

1 B sapy6exsofi nuTeparype oHH Ha3brBarorcsJrHHHfMr[ r{ HTep KOHHeKUHT4 .

h ' r  i i { ' . 1 .

:  a ?.: r" i l ' rHi,



Hcnomsyfl cpeAHee Hanpf,xeHr{e ceru (uau ee yqacrxon), AJrfl oAHd-
po4nofi cerH Moxffio onpeAeJrsrt OflIlM no $oprr,ryne

(v-35)

3Aecr k - qacflo yqacrKoB ceru or cTaHrluu i Ao 6a"naucupyrcqefi roqxu.
OnpeAenenue OTIIIM B HeoAHopoAHbrx cerflx. B ueogHopo4uofi cerrd

HeAocTaroqHo. yuurblBarb BJILrflHr.re H3MeHeHHfl aKTHBHbrx (peaxrHnnux)
T I t F f r \ t e a r l r  t . l  t t t f s r r t r u t r a  f n a o t t r r r n r r r r a \  r r 6 F h U D ? r r t  r r r y ^ ^ h i l n n  ^ n m r '  ^  n h n -- r q r y J r v r \  r l q  q f l r l D r l . f , r l v  

\ y \ , ( r n r r L D f t t ) L w l  r l a r y J o . r \ r l  J l d l . L t n u D  L E l n ,  l .  E .  r r P L r -

t3BoAHbrx BHAa 
# """ ffi, 

ueo6xo4'Mo yrrHrbr'arb BsaHMHoe BJrHfl-
HHe pacnpeAeJlen*rfl, ar{rnBnofi u peaKTHBHofi naoquocru, 3ro naoxHo cAe-
Jrarb, BBoAfl rracrHbre npoH3BoAHbre BHAa 

k H #, orpeAeaflroqHe
HgMeHeHHe aKTHBHofi rr,roulHocrn Ha yrlacrxe h npw H3MeHeHHH peaKTHBHofi
Harpy3Ku i-frr craHqHH n Hao6opor.

Tor4a BbrpaxeHHfl, Arrfl pacqera qeTbrpex BHAoB OnnM B ceTr.r

S 2P6rp
u " :  A  r , 2  '

h: l  "cp

orr:Ary
oPi '
dPn

61'ayr:

(v-36)

(v-37)

(v-38)

(v-3e)

(v-40)

(v-4 r)

st 2Qnrn dQno e r :
h:r u'o oQt '

s

"q \r 2P6x6 1Pnt'"t : 
aa 

-
h:l U'o lPt '

r s

"q, _ S 2Qnxn )Qn'Q i :  
A-E ' -ae,  

'

_ _ 9_6ttlq" Sopruyla norepb. flpaxrravecKoe HcnoJrbsoBaHue nupaxeuufi
(V-36), (V-37), (V-38) n (V-39) sarpyAHnercn ueo6xo1uMocrbro onpeAene-
HHs KoaQQa4uenroB pacnpeAerrenu" 

#" # 
u pacnpeAerreHun rro-

ToKoB MoIrIHocrH no BceM BeTBflM gJreKTpu.recxofi ceTH. floerorrly Ha npaK-
THKe r{cnoJrbsyeTcff 6onee npocroft MeToA.

Ha.IHett{ c uau6onee ToqHoro H cJroxHoro MeToAa, a sareM yKaxeM
o6st.Ino AoflycKarolr{Hecfl ynpoqeHur., Aaroulr{e Bo3Mox(Hocrb BbrnoJrHHTb
pacqeTbl c AocraTo.IHofi AJIfl [paKTLIKH TorrHocrblo 6es upesMepHoro Hx
ycJrox{Heldufl,.

EcaH ceTb HMeeT n ysnror (npnuerr,t 1anascupynqar u 6asuctrafl ToqKa
c QraxcupoBaHnblM Hanpflx(eHueM Uo HaxoArrcfl, B y3Jre n), ro Harrpflx(e-
HHff yBJIoBbIx roqeK Mox(Ho [peAcraBuTb cJreAyrculefi cucreuofi ypaeueuufi

n-l

U r : U o *  )  i i t g  ( i : 1 , . . e ,  n - l ) ,
8- l  

u  n:  IJ  o '

.3Aecl iE- ToKH, BbrxoAflrque B cerb H3 ysJra g; zu- co6crseuHHe
VT ZU : ZgI _ BSAHMHbIC CONPOTI{BJICHHfl CETH.
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flosteAnue Moryr 6urr onpeAeJreHbr Ha MoAenH ceTH nepeMeuHoro
ToKa KaK KoM[JIeKcHbIe pa3nocru noreHrLHanoB Me]r(Ay ysnoM g n 6asuc-
Hofi roqxofi npH roKe ir: I + i0 n upH HyJreBbrx roKax B ocraJrbHbrx
ysnax (puc.V.7).

_ _ Al" noryqeHnfl MourHocrefi B ysJrax yMHoxfl,rM Kilr(Aoe r{s ypaBHeuufi
(V-40) Ha corpsxessufi KoMrrJreKc coorBercrByroqero roKa

& : rJ,i, - uoi, * f,5' igz,,r
8:i

( i :  l ,  n - I ) ,

s": il,?,- (Jof- 5 e).
\ g : l /

flo"uyuaeu2n KoMnrreKcHbrx ypaBrreHnfi (V-40), (V-41), (V-42) u
cBfl3brBarcrqHx 3n - I xoun.neKcHbrx nepeMeHHbrx: n uouluocrefi
Hanpffr(eswfi ut w n - I ysnonux roKoB i. Ens peIIIeHHq saAaqH
gaAaTb n - I roun.neKcnblx BeJrI{qHH, H3-
npuMep Mor4nocrefi. 3ro Aacr Bo3MoxHocrb
onpeAeJrHTb BCe BeJrHqHHbr qepe3 KoMn-
.IIeKcHbre y3JroBbre MorrlHocrw u nafnu ra-
ruu o6pa3oM rroTepu B ceTr4.

Cnox<Hs ypaBHeHr{n N-42) H (V-43),
uafiAeu KoMnJreKcHoe Bbrpax{eHHe norepb
MorrlHocrrr, TaK KaK [orepu AS> :
: IS"' - )S"""0. flpu eroM reHepl{py-
eMbre MorrlHocru (nocryuarcrque K y3Jry)
6epeu c urrocoM, a norpe6JrreMbre (o16ll-
paeMbre us ysaa) - c Mr{HycoM.

TorAa
n-l n-l

AS>:  r ( ,+ iE:  L  ? ,2 igz,g.

Hhaes s BHAy, qro no np'HqHn;;rJ;iro.", zig : zgt
o A A .

+ IiIe:2Re (l,l) :21,1, cos 6sg, HafiAeu Bblpax<egue
ysJroBbre roKrr H yrJrbr Mex{Ay BeKTopaMH roron 6;r:

n-l n-l

rr + tE : ,A ), I,t ,r,, cos 6;*.
t : t  g : t

3aueruu, qTo e ff-a5) npu i : g Mbr noJryrrHM rr,,'reHbr BrrAa
6 i ; : 0 ,  H B V A a

I rl gz4cos 6s, { I,I rz* cos 6gi :21il eztn cos 6;* npn i + g.

Ann 4a"ntuefiuero yAodnee Bbrpa3urb norepa MoulHocru rrep€ y3Jro-
Bbre Morrlnocru, npeAcraBilfl.fl, rolr'ur B Bbrpa)KeHHH (V-44) B BHAe:

(v-42)

(v-43)

(v-43),
s,, n

Hyxffio

^ i .  
i :  Y '  H  1 , :  f t" ( J I ' 0 ,

V.7. K onpeAerreuuro xoaQQuurE-
eHToB pacnpeAeJreHurr; 6. r.- 6a-

naHc?rpyKrq,as ToqKa.

N-44)

H qro  f , i r+
rrorepb qepe3

(v-45)

Ilz,i, raK KaK
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(v-46)



'l-orAa

n-l .  n-t A

t r + i [ : S  s l  S  s g  :- A T A E " *
Kax u Bbrrrre o (Y-47),6yayr qreHbr Br{Aa

a 2 . A . A$ ; :  
f f ; , r " # i r .4tu'- I r iuc,  -  

uelr t

o6osHaqHn o'g^lfoJr MexAy BeKTOpaMH Hanpsx(enufi u HMes B Br{Ay,
qro S? : rt + a? H qro cyMMa AByx corpnxeHHbrx KoMnJreKcoB

S,3, , 3,s, q
-- -r ^ .- - T#.UPtPn + Q,Q"'t cos 01n -
UiUe UtUe 

ii iuE

-(P,Qe- PrQ) sin 0;rl,

(v-47)

(v-48)

(v-4e)

(v-53)

BHA, nO-

(v-54)

(v-55)

noflyqHM nocJle pasJIO)KeHHr Bb-rpax{eHHfl norepb Ha Berr{ecrBeHHyro r.r MHH-
Myrc cocraBJl.flrorque (upu cos 0;g : cos }gi n sin 0i*: - sin 0ll)

n-l n-l
s s  r 'n: Z ZftKP,Pe+ A,Adcoso;r- '
/-l g:l

-(PiQe- Pee,) sin O;rJ. (V_S0)

flpu i : gcocraBJrrrorq,e 6yayr r.rMerb sugJ" * Q"

T 
r1i1 rar xar cos0r, :

- 1 H sin 0r, : 0; npn i + g cocraBJrffForque, r.rMerorrlue BHA (v-b0),
yABaHBar,orcf 3a crreT cyMMHpoBaHHfl qJreHoB c r{HAeKcavw ig u gi.

AnanoruqHo
n-l n-l

E : > AfuKP,&+ 
QrQe) cos 0;, -(P,Qe- PeQ)sin 0;rl. (v-51)

O6osHa.IHna rosQQHqHeHTbI npu cyMMax npon3BeAenufi y3noBbrx Ha-
rpysoK

Bgt=p tc :W u  g ts :W=- -cg i ,  ( v -b2)

Dg i :Du :W H Frc :W- -Fs t .

TorAa Bbrpax(enux (V-50) u (V-51) npuo6peryr c"neAyrorqHfi
nyrlHBrxHfi HageaHwe o6t4efi Qoptnytw nomepb:

n-l n-l

rr : >. 2.l,B,r(P,Pr* Q,Qd - Qis(P,ee- pee,)],
f:l g:l

n-l n-l

E: It ). [D,, (P,Pr* Q,Qd - Fu (P,Qc-.PgQ;)1.
i:l g:I

r66

":,4 8,,(F' + A?) + ,,4 
Au,,rrr(p,pe* eQe) -

n-2 n-l
-r Zr}rftr(p,ee-prQ,). ff-56)

Ana.noruquo Mox(Ho 3anucarb fV-Sb).
KosQQaq'eHrbr (v-s2) ra ff-5;) nbc"r Ha3BaHu e rcoe$fiuqueHmos eop-ilg/tbt nomepb.

. Ecnu yl.rpuraexTly_lerropaM' Harpaxeuufi B y3/rax 6nuexu K HyJro,
Qopnaynu (V-52) u (V-53) yrpoqaForcr

Bgr : Brg: 
' ig '  n

TW;  CE:  - - i  Cg1 :0 ;

Dgt : Prs: 
"fu; 

F,_: - Fgs : 0

r{ B BbrpaxeHHflx (v-54) a (V-55).Bropbre qrreHbr o6pau1arorc.fl B HyJrb.
3aueruna, qro upa A :'i xoa$Qrrtreutu HMeror BHA

B u  : 7 t  C i t : 0 ;  D u :  
$ ,  F i t : 0 .  ( V - b Z )

" t  u i

uoulHocrefi npHBoAHT K HgMeHeHHro
ieHHfl Bo Bcex ysJrax KpoMe 6asuc-
HcnoJrbsoBauufl nupaxeuufi (V_b4)

[yrrleHHe o nocToflHCTBe 3Tr.rx BeJrH-

A ueQ ep eH rr H p o B a H HeM (v- b4 ) " (v- 5;f "ff': #p'X8*H1,ffi'# "" L"rT##
At n-l n-l

oo,: # :, ZrPrB,r-2 
Pr}fi"

An 
n-l n-L

oe,: -#: , ZrQrB,r* rre or!,rr,

,r, - #:rE,PeD4-2 tl esf,e
6-r g:r tvg

se,:#: , EerD,r*rflort
KosQsuq'eHrhr 2 nonsnnrorcfl roroMy, qro B (v-b4) ra (v-s5) o6a au4ex-ca Moryr [pHHHMaTb gHaqeuue f.
@oprray.nu (v-bo) - (v-b9) 4aror Bo3MoxHocrb 6es 6orlrrrHx BarpyA-Heuufi onpeAeJrurr OIIIIIVI no ysJroBbrM MorrlHocrflM Arrn sarauHorZ onepa-tueHofi cxeMhr cern rrpn AonyqeH HH o rrocroffHcrBe MoAy nefrt w Qagil;yrJroB BeKTopoB Ha[pfl)r(eHufi eo Bcex ysJrax ceTH.

u

Burpaxeurae (v-54) rvroxer 6urr sanucano B TaKoM BHAe:

(v-58)

(v-5e)

(v-60)

(v-61)

767



Ilpn6auxeHnoe onpe,qercnne OIIIIM. Koa0euuuenrbr C u F npu Ma-

HHMAIOT

n-l

sp; 2 Z B,sPc.
E:l

2J/,4r8 fig qu-i6s,5 Kos@nuneHrbr eroro Bbr-
paxeHI{s qacTo Ha3brBaloT
rpocTo rcoeQQuqueHmarLu B -
Ans pacqeroB OnfIM npn
r{SMeH eH H H Oneparplnsofi cxe-
MbI ceru ueo6xo4uMo HMeTb
Ha6opu BapaHee paccrrnTaH-
urrx xoeQSHuHeHroB B, co-
oTBeTCTByTOTTIHX pa3nHrrHbrM
pelr(aMaM pa6oru ocHoBHofi
gJreKTpurlecxorl ceru gHepro-
CI{CTCMbI.

flpra pacrrere gKoHoMH-
qecKoro pex(r.rMa c noMorrlbro

g +jZ?

f,00+i20,00

aHaJIoroBbIx BbIqI.IcJIHTeJIbHbIx ycrpoficra xoeQQuqlreHTbr B BbrrrucrsroT
no cpeAHeMy aKc.nJryaTarlr4oHHoMy Hanprx(eHHro CeTH

Bic

(v-62)

V.8. PacqerHaff cxeMa.

(v-63)

Meroa roarp+HITHeHToB .B Aaer upn6.nuxeHHoe perueHrre saAarrr{ pac-
npeAeJIeHLIfl HarpYsra B gHepreTllqecKux CHcTeMax c pasBuToft enexrpr,r-
rrecKofi ceTbro. Hmea B BHAy, rrro TorrHocrb saAaHHn OilPT cranqufi (er)
cpaBHHTeJIbHO HeBbilCOKa, MOX(HO _npH3HaTb, 

qTO MeTOAHqeCKafl. norpeur-
Hocrb, sncfuHMas B pacqer OfIIIIU, BuoJrHe Aonycrr{Ma. Sror MeroA He
npeA:nsBrfler_qpesMepHo BbrcoKux rpe6oaauutt t< 6ncrpo4eficrsuro 14 ci6r'.-
eMy_raMarra 3I{BM, ueu u o6tscuflercf eno rrrupoKoe pacnpocrpaueHlle.

Ilpnuep, Paccuorpl{M cxeMy Ha pHc. V.8. flaparraerpu tuuufr,- a raK)r{e
3HaIIeHHfl IIoroKoB MorqHocrefi u y3JroBbrx HanpflxeHlnfi s HopMaJrbHoM pe-
xHMe IIoKagaHbI Ha plrcyHKe; conporuBJrennfl nulauft AaHbr n Ouax npn
220 xB.

floxaxeu npHMeHeHHe MeToAa xoe@HrrlreHros B Ann pacqeToB onTH-
MaJrbuoro pexfiMa c yqeroM O[nM.

flo napaMeTpaM HopMaJrbuoro pexr{Ma HaxoAHM
ropaMr.r uanpaxenufi (ra6.rr. l9).

yr.uu oig Me)rqy BeK-

Ltlseecruo, qro AJIfl pasoMKHyrofi cxeuu co6crsesHbre H B3aHMHbre co-
IIporHBJIeHHfl y3noB Moryr 6uTb BbIrIHcJIeHbr He[ocpeAcrBeHHo, TaK KaK
co6crseHHoe co[poruBJleHue y3Jra npeAcraBJrrer co6ofi cyMMy conporr.rB-
nesuft sersert or AaHHoro ysJra go 6aaaHcupyroulero (n uaueu cnyqae

e8 -j2e.6

€,+4,

r.68

Ta1nuqa 19. Vr.nu Mex,(y BeKTopaM[ Hanpnxennf,

+5"41',

t aonuqa 20. C.o6ctaeHHue rr B3auMrrue

7,09 + i63,47 1,59 + il3,4l 1,59 + i 13,41

1,59 + il3,4l 14,72 + i79,63 9,72 + i59,63

1,59 + il3,4l 9,72 + j59,63 9,72 + i59,63
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;r\{yJrbr r,o"ipo (ta6"rr. 2 1). Hanpnuep,

6  a  -  O 6  O - - - - - - - - - - -  - -  h r t ^ o
I UUnUl4U lZo Jt l i l r{9t l l l t l  i lnAlvl€n' l lv ' Ir t  Dq1re-

xeHnc (V-20)

D t2 ' cos 012
D t z : - W -

1,59 - cos (- 2"54\
236,1 - 240,1

- 0,0279. lo-3 
"b-B ra6"rrH[e npI4BeAeHbI sHatle-

ri lrtr Ko#IrUIIeHioE B, C, D,u F.
llo nmpax{eHlrnM (V-sS) - (V-6 I )

onpeAeJlfleM orHocI{TeJIbHbIe npu-
pocrbl noTepb MoIIIHOCTI{ AJIfl pac-
rlerHoro pex{HMa, noKa3aHHOro
Ha pnc. (V.8, a), nPuqeM HarPYs-
KH CTaHUHfi 6epyrcn c noJIOXII-
TeJrbHbIM, a Hafpy3KI'I y3JIOB C OT-
p I{qaTeJIbHbIM 3H aKOIU:

6P, : 2 (PLBI* PrBrr- P oBrn) -

- 2 (QrCtz - QnCro) : 0,04 13;

6P,:0,0508;  0q,  :  0 ,0965;  6Q,:0,1356;

rlp, - 0,3691; OP, : 0,2751; '$Q' : 0,0975; SQ, : 0,1474'

B Bblpax(eHHsx (V-58) - (V-61) Pr, Pr, Qt -{ -9., ;-ntn3BecrHble'
Koropble onpeAerlnlorct npn peueHI{H ypaBHeHHfi (V-11), (V-20) a (V-21).

: S V-4. Ouruuusaqgs peficuuoB olreproctrcreMbr
i l,:, . c ygeroM BaBUCUMOSTE EArpyBorc oT EarrpffficeE[ff
, t .
. 

..Brrure 
MbI oIIpeAeJInJIH ycJIoBHfl ONTI,IMAJIbHOTO PCXHMA B IIPCANOJIO.

)r{eHHH, rrTo,'qacTHbre npousno4uue aKTHBHbIX H peaKTHBHbIX Harpy3oK

nbrpe6urenefi uo aKTHBHrTM r{ peaKTHBHbIM Harpy3KaM I{croqHI{KoB eHep'

tro -,

rHH paBHbr HyJrro. 3ro nepuo Jrurrrb B ToM cJlyqae, ecJIH HanpflxeHns B yg-
JIax ceTH ocTarorcfl HeH3MeHHbrMH npl{ I,rgMeHeHHflx Harpy3oK craHrlufi.
Ec"ul.t orKagaTbcfl or gToro Aonylr(eHvfl, vr BBecrH B pacuer Hanpsx(euun U 1
HarpysoqHbrx y3JroB (I : l, ..., r), ro ycJroBrrff onruMyMa pex{HMa oHepro-
cHcTeMbI SHaqHTeJrbHO yCAOx(HflTCfl .

B ypanHeHunx 6anasca Harpy3KH-N-2), (V-I l) BMecro P>, rr Q5 ene4eu
: :

coorBercr6.""o cyMMbr HarpysoK B y3Jrax norpe6JreHHfl 2 P, u I Qt.
I:l l--l

t{acrsue npor{3BoAHbre erHX cyMM no HarpysxzM craHrrur{ 6yayr HMerb BHA
f r \ r r

+{  )o , } :># #-  
\  J : l  , /  l : l  , l : I

l r  \  r  r
a  l S n .  l : T  d Q t  . d u r  \ r

@\Au '  )  
:  

A -a l , '  d :  AQt '  
u tp , ,

+(f",) : :# #--zp, u,er,
/ r  \  r  r

#(E*J :U# #:EQ, u,e,-

(v.64)

/\/_45\

(v-66)

(v-67)

Cocrasfian Syuxquro JIarpaHX{a, aHaroruqHylo N-12), }I npHHHMaff
B AaJlbHefiruena Ri : Ri : 0, a raKx(e He BBoAfl B pacqer HcTotIHHKH
ToJrbKo peaKTr.rBuofi tuorqHocrl{ Q;, nafi4eM qacrHble npoH3BoAHbIe

d O  l r  \  / r  \

;, : cilr+ [(2 p,u,r,* opt- 1) + * (f+,u,r,* *",) - 0, (V-68)

d o  / r  \  /  - \

w: ^ (,e P&hi* oo,)+ * E, Qfitei* sqr-' tJ : o (v-6e)

( i : 1 r . . r r n ) .

3aMe.ras, qro cytvrMbr qacrHbrx npou3BoAHbrx BHAa (V-64), (V-65),
(V-66) n (V-67) B Bbrpax(enunx (V-68) ta (V-69) cl(rlaAbrBarorcn c coorBer-
CTByIOIIIHMI4 OTHOCHTeJIbHbIMH npHpOCTaMI'I 6pi, rlp-, Oer, U OQr, MOX{HO

3arrrcarb 6es uneo4oe, aHarorl{rluo (V-17) n [V-19)
- ?," (v-70)

l _ ( o p r * PPtP.)-

( i :  I ,  t g r  ,  f l ) ,

oe, * 
f=on.tq,

- l

I
Er

("0,* i,o*,.,) (*",+ i 0,u,,,)

t-( to,+I 0,, ,0,)

u: ?
1-(oai+> qph,)
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Bucxa3aHHbre Bbr[re coo6paxeHuff Aa]or BosMox(Hocrb yflcHHTb ce6e

$usnuecxufi cMbrcrr .cocraBrlnlolrtHx nupaxeuufi (V-70) H (V-71).
3anaeruu, rrro npu n ucrorlHuKax aKTHeHofi H peaKTueHofi MoIIlHocrII

w m HcrorrHuKax roJrbKo peaKTHBHofi tuouluocrl{ o6u1ee qHcJIo ypanueHufi
cocraBur 2n * m * 2 (nypaBHeHufi BLrAa (V-70), n-BwAa (V-71), m-
aHaJroruqHbrx (V-71) u 2 ypaBHeHHs 6anasca aKrHBHbrx vr peaKTHBHbIx
uarpysox), qro AaeT Bo3Mox(Hocrb onpeAenuts 2n * m uoulnocrefi P,

Qr, Ql H MHox{Hrenu I H p.
Cncreua ug 2rt * m * 2 ypanHeuufi onpeAerrfler a o6ulena cryqae yc-

JroBHr eKcrpeMynaa. AHa.nH3 c yqeroM peaJlbHoro BHAa QyHxuHfi, HcnoJIb-

n'0,
3yeMblx B pacqeTe, noKasbrBaeT, qTo 9To
vcroBuq MHHHMVMa neaenofi 6vHxuuu-
- J

fle npr{BoAfl 3Aecb AoKa3aTeJrbcTBa
sTOrO yTBep)I(AeHHfi, peKOI'vieHAyeM HH-
TepecyrculfiMcfi rrosHaKoMHrbcfi c Hi.iM
n pa6orax 14. M. Mapxonuva.

Hexoropoe yroqHeHue B Qopuy.rrrr
(V-70) u (Y-71) naoxHo BHecrr.r, yqurbr-
Baf 3aBHCHMOCTb OTHOCHTeJTbHbTX npH-
pocroB norepb aKTHBHofi r peaxrusnofi
MorrlHocrl{ oT BeJruqr.rHsr U.,p u Qasu 0,p,
Harpflx{eHufi B ysnax rp ceru. llpu eroM

0mt
/,0

q6,
q,8 qg l0 %onn.ed.

V.9. Cpe4nue craruqecKue xapaxre-
pr{crrrKr,r Harpyax}r Ha ruuHax I l0 rB

pafioHuorf noAcrauqur{.

flepnufi qJreH npanofi qacrn coorBercrByer ycnoBl{ro UrD : const.
vrlrr o.Du orcrrHTbrBarorcg or BeKTopa Hanpfl>KeHHfl g 6agHcHofi loqxe.
Brrpax<eiiHs Ann tlacrHblx npoLI3BoAHbIx oeg1, Or,u) u Sot t sanncb,Isalor-
cfl aHaJrorHqHo.

V.rer KaxAoro H3 AByx [ocJreAHHx qJreHoB N-72) Moxer Aarb yrotlHeHue
BeJIHuHH op u Sp or 0 Ao * 3 + 5o/o; BJIHflITHe I{x Ha og H $g MoxeT
6urr HecKoJrbxo 6o.nrrue.

Vcroeus gKouoMuqnocrr{ pexfl.rMa Moryr 6urr sH aqHTeJIbH o ynpoilIeHbl,
ecJrn B Kaqecree 6anaHcr{pynqefi nrr6paHa rorrKa c HcroqHvllrau:a axrueHofi
H peaKTueuofi MoulHocTI{, TaK KaK AJIfl Hee oeo : 0. IIpH SToM ypaBHeHHt
(V-17) u (V-19) npao6petarcr BHA:

ciEt

(v-73)

B BHI,C

(v-74)

Sopuy.ttu
p€8KTHB'

c&t
l .=; 

: ]v n oo,: O'
' T

CooreercrBeHno ypaBHeHHa (V-70) u (V-71) sanucuBalorcff

I -op;(o)-e ptutpt

- ?\,  oei@t/roru,o,: Q-

Ans onpeAeJreHl4fl qacrHblx npoH3BoAHbIx, BxoArIqHX B
(V-64) - (V-67), Heo6xoAIaMo HMerb saBHcHMocrH artusHofi H

17r . 773

gofi uarpysoK norpe6nre"uefi or Hanpffx<eHnfl, a TaKxe saBI{cHMocTr{ Ha-
npslxeHnn B y3Jlax norpe6JleHut oT aKTHBHbrx r.r peaKTHBHhrx Harpy3oK
HCTOIIHUKOB NVTAHHfl,.

Ha prac. V.9 noxasaHbl THTIHTIHbIe craraqecKHe xapaKTepHcrHKH cMe-
urausoft Harpy3Kpr Ha IrIHHax I l0 xB pafiouHofi noAcraHrIHH (P - aKrHB-
Hafl, a - peaKruBHafl Harpysxa).

flpu ueofxo4nMocru 6o.nee roqHoro yqera craTurrecKux xapaKTepucrr{K
MOxffiO pasonrr HarpysKy Ha ABe rpy[rrbr. flpu gToM MOX(HO npr{Hfrb,
qTo aKTHBHafl Harpy3Ka acHHXpoHHbIx ABurareJrefi, onpe4eJrflroulaflcff npr{
MaJIOM H3MeHeHHI{ CKOpOCTH BpalqeHl,rfl MOMeHTOM COnpOTI{B.IIeHHfl MeXa-
HH3MoB, MoxeT cqurarbcfl He3aBucnulefi or IraIIpfl)I{eHHfl, a nx peaKTHB-
Haff Harpy3Ka HgMeHfleTcr npu6nugnTeJrbHo nponopunoHaJrbHo KBa4pary
Hanpflx{elIrrs..

Axrunuafl HarpysKa JIaMn HaKaJrr{B al:afl, H HarpeBareJrbHbrx ycrpoficrn
u o r r b r c a n n o  n n n n n n ? r r r n r r a  r y  ' y ^  I  l l . 6  .  I  1 2I4rmtrttltcrux lrPulruPr{fiUHaJIbHU U"" 1- U-, a fiX peaKTi,iBiiafi l ialpy3Ka
dnueKa K HyJrro.

_ flocrpoze cTarI4r{ecKLIe xapaKrepwcrtr:r'H AJrfl cueruanHofi Harpy3Kr{
(nplt saAaHHoM coorHorrreHnr rpynn), MoxHo saliru qacTHbre [pou3BoAHbre
BHAa Pt H Qr

qacruue npoH3BoAHbre BHAa ilrrrv urQ, MOryT 6nrn onpeAeJreHbr Ha

ocHoBaHHH aHaJtI{Ba pe}KLIMoB ocuosr{ofi ceru gHeptocucreMbr. 3ro uoxer
6rtrr BbInoJIHeHo Ha 3I-IBM HJrw Ha MoAeJrH ceTr.r ilepeMeHHoro ToKa, 1lB€-
4r'.rvBafl HarpysKu HcroqHHKoB rrHraHHfl (noouepe4Ho) Ha I MBr Hrryr
I MBAp H orlpeAeJlfl.n coorBercrByrorrlne H3MeHeHHr Hanpfxesufi B ys-
.[ax ceTH.

S V-5. O6 y-rece arouounqecrcux xaparcreprcrrrc uorpe6urenefi
rrpH orrrEMEsaqEE pac4peAeJrerrrff EarpyEKE B gEeprooEsteMe

I'IsN,IeHeHHe Haflpsx<eHllff Ha IxHHax uorpe6areJrbcKr{x troAcrauuuit s
gaMeruofi cTeneHI{ BJII{fleT Ha npou3BoAuTeJrbHocrb npHeMH}rKoB gJreKTpH-
.recxofi 9Hepil.IH II 9THM caMbrM - Ha KoJrHrrecrBo H KaqecrBo BhrnycKaeuoft
HpoAyKlluw. Taxulr,t o6pasoM, cHHx(eHHe HallpqxeHrr.fl B TorrKax npucoeAr{-
HeHHfl norpe6ure.nert Mox<eT HaHecrI,I gHaqr{TeJrruufi yqep6 Hapo4Hornry
xossftcray. Cuuxenue Hanpflx(eHufl y KoMMyna"urHo-6brroBbrx uoipe6nre-
.neli otpHqareJlbHo cKa3blBaercfl Ha ycnoBnffx xH3HH u pa6orbr HaceJre-
HHff AaHHOTO nyHKTa.

flosblrueuue Hanpsx(eHHff cBepx HopMbr raKx{e Hex(eJraTeJrbHo, TaK KaK
9TO MOXeT IIpI{BeCTH K [pex(AeBpeMeHHOMy BbrXOAy H3 CTpOfl HeKOTOpbTX
npHeMHlrKoB gJreKTposHeprHH.

flo cyrqecrBylolllnrrt <flp anHJraM ycrp oficrBa gJreKTporexH HrrecKnx ycra-
HoBoIo oTKJIoHeHHfl Hanpflx(eHHfl U ot HoMr{HaJra (xax BHrrg, TaK H enepx)
He AoJIxffibI IIpeBbIIIrarb onpeAeJreHHbrx BerHqHH (*S + t7,1o/ol. Oa-
HaKo cHHx<eHHe HanpffxeHus Aaxe B [peAeJrax AonycTuMbrx sHaqeuufi Htvreer
HeX(e.IIaTeJIbHbIe 9KOHOMHqeCKHe nOCJIeACTBLTfr, TaK KaK IpOHSBOAI{TeJIb-
HOCTb nplreMHHKOB HsMeHseTCff B SaBHCHMOCTH OT TTOABeAeHHOTO Hanpfl-
x(elrufl HenpepuBuo, a He AHcKpeTHo r{ He Mo}r(gr 6urr lroJrnocrbro KoM-
neHcr{poBaHa HsMeHeHHeu xoassHUHeHra rpancQopMaqHr{r flogrouy npH



pacnpeAeJreHHH Harpy3r(H xeJraTeJrbHo yrrHTbrBaTb BJTHSHHe Bbr6paHHoro
SKOHOMlrqeCKOro pe)KHMa Ha paoory rrorpe6rrreJrer?.

Taxofi [oAXoA K perueHrrro onrHMn3arruoHHbrx saAaq 6onee npaBHJreH
c o6qerocyAapcrseHHori roqKu 3peHufl, raK KaK npeAycMarpuBaer o6ec-
neqeHne Har{Bbrcruefi sxoHoMr4qecKofi eQQexrHBHocrH Bcex sBeHbeB xossfi-
crseHuofi cprcreMbr, cBflsauHbrx c npousBoAcrBoM, nepeAarreit u nmpe6ne-
HHeM gJreKTpu.recxofi gueprnr{, He saMbrxascb B npeAenax gHeprernrrecKnx
npoMburrJreHnbrx npeAnpn srufi H He ucKfiroqas HHrepecoB norpedure.
nefi sHeprHH.

B c.rryuae npeo6.na4atnfl HarpysKu B BHAe acnHxporrHbrx 4nnrarenefi
yAeJrbHbrfi exosonaHqecrufi yrqep6 or cHux(envrfr HanpsxeHr.rfl MoxeT co-
craBHTb oKoJIo 2 py6./roA Ha I xBr ycraHoBJreuHofi MorrlHocru .4Burare-
aefi, a B HeKoropbrx cryqaflx (nanprarraep, AJrfl aJreKTpouesefi coilporlrB-
.neHua) eror yrqep6 Mox<er 6urn u 6o"urrue.

Ecnu Aorrycrr{Tb, qrc} MoulHocrb EpHcoeAHHeHHbrx npr{eMnr{KoB B 2-2,5
paSa npeBbrruaeT ycTaHoBJreHHyro MoxlHocTb reHepaToPoB, To Bcero JIurub
5-10% yKa3aHnofi senu.ruHbr BepoffrHoro yrqep6a 6yayr conocraBuMbr
c Bo3Mox{Hofi genu.ruuofi gKoHoMr{I{ oT HarrBbrroAsefiruero pac[peAeJreH[rs
HarpySKH.

B Hacroflrqee BpeMr HeT AocraroqHo o6ocHosaHHbrx HcxoAHbrx AaH-
Hbrx AJrs qucJreHHoro peueHlrs onruMuaaquonHofi 3aAaqu Afiff cucTeMbr
<craHuHH - noTpe6Hre.nu>. Errcrpo4eficrsue u o6teu naMflTr{ cyrqecrByro-
rrlux cpeAcrB Bbrqacrurenruofi TexHLrKr{ TaKX{e HeAocrarorrHbr. OAuaxo
yx<e renepb MoxHo HaMerHTb rryru peflreHnfl erofi 3aAarr]r r.r BbrBecru He-
Koropbre o6que saBI{cHMocrH.

flpex4e Bcefo cJreAyer HMeTb B BHAy, qro HcnoJrbsoBaHr{e crarr.rqecKnx
xapaKTepr{cTHK Harpy3KH AonycTHMo roJrbKo npH onepaTHBHbrx pacqerax
pexr.rMoB. HarpysKa npoMbrrrrJreHHbrx npeAnpusrufi onpeAeJrffercff B nep-
Byro oqepeAb rocyAapcrBeHubrM nJraHoM BbrnycKa npoAyrqur.r. floerolay
rrplr AJrr{TeJrbHbrx orKJroHeHHsx Hanpqx(eHnfl or onruMaJrbHblx sHaqeHufi
[JraH npeAnpr.rflTnfl. 6yae" BbrnoJlr.reH sa cqeT [poBeAeHr{s rex I,rJrH LIHbrx
opraHnsaulroHHbrx Meponpunrufi - yBeJrr{rreur{fl qr{cJra pa6oraroqr4x
craHKoB r{Jrr{ npoAoJrxHTeJIbHocrH ux pa6oru r.r r. n.

floerouy npu ilepcneKTr{BHbrx pacqeTax pexil.rMoB flpaBr{Jrbuee roBo-
pHTb He o SaBHcr.rMocTH Harpy3Kllt oT Hanpflx(eBlr4fl., a o6 yBefiHrreHnH pac-
xoAoB Ha BbrnycK SaAaHlroro KoJII,IqecrBa npoAyKuI{H.

Hagogeiu atcoHo.tuluttect{tuttu xapaKmepucmutoailu nompe6unt0lt0ti gaBH-

cr{Mocrb (n o6rqeu cryqae - HeJrlrHefinyro) r.rsMeHeHufl pacxoAon (ottr. eg,}
Ha Bbrpa6orxy npoAyKrlur.I oT orKJroHeHrafl Hanp.fl)r(eHHfl or HoMHHaJrbHoro
sHaqeHLIn Y (LU).

I{enenan QyHruHa AoJrx{Ha npeAcraBJrflrb co6orc cyMMy pacxoAoB rra
co)Kx(eHHoe ronJIHBo Ha eJIeKTpocraHIIHrx (i : l, ... , n) 14 yuep6a noTpe-
6ureneft (l : l, ..", r). Ec.rrr cr - qeHa ronJrnBa, ? V - sarparbl Ha BbI-
pa6orxy npo1yKllr4rr B eAI{HHIly BpeMeHLI, To

F :28,t,+ > VrY,->MrrH. (V-75)
T I

flpnceouB HHAeKcu f ncroqnnKaM peaxrunnofi r"rorqHocrn (i - I,
..,s tn) H k - JIHHIInM cBggu c coceAHHMH gHeprocucreMaMl4, ganH[IeM

1,7 4

ypaBHeHHff 6araHcoe aKrHBHofi u peaxrunnofi naoqnocrefi

t : )  p t * ! t r - > p ,
t - t - t

M -? A,  *  E - )  Q,  -?Ai  -  
|Or :  o .

BsoAs HeonpeAeJreHHbre MHoXHTeJTU Iu W 14, sanHrrreM
Ft ' t  o  Tr  lYror Hcrrrtr\q

O - lq'+ ?vl { pM.

!,HQQepeHrIHpyeM (D no nceu P;, Qi u Qi:
A O  _ ^  l B i  ,  A  $ n z r z  ,  n  I  A  a r n  ,  d n

: . _ b r - : - . L s . a - _ A a , F - +

O ? t  n  d P t  '  d P i  f t - - L - .  t ' - \ d P i  
7 ' . ,  V T

**(#4a,+d,-) -0,

#:#4*,',*^(#4o,+#) +
r * (# ]a '+#- , t )  :0 ,

#_ : +]vr,v,* ̂  ("h 4 o,+ #) +
* * (.&,-?4, + -#- r) - o.

o6os'aq"t fr1*,n,: :,t v,# #: ? 
v$flryiu r{crrorrbsys

o6osHa.renns qacrubrx rpousB().{,r{brx no (V-13) u (V-6a) - ff-67), uo.nyuuna

(v-82)

4*,,r,utq,*^ (? p#rei* 
"0,) + * (? Qfi4,* so,,-, 1) - 0, (v-83)

4**,",q.*^ (? pfitqi+ 
"a, * * (? sfltet* soi-, l) - 0, (v-84)

H, BBeAff coKpalqeHnbre o6osHaqeHufl BbrpaxeHuft e cro6rax, HafiAeM oKoH-
qATCJIbHO

c,b,*4*rt"tr , ,* ^ (? ppbt* opi- t)  *

* (? snlpi+ o"J - o,

(v-76)

(v-77)

$ynxuuro JIa-

(v-78)

r \  ,
r l !- l  I

I

nI_70\
l v - t r l

(v-80)

(v-81)

(v-85)
(v-86)
(v-87)

c f t t * l / r i * ] r G u * F H u - 0 ,
Nzt * ?rGu I lrHzt - 0,
i/si * IuGti * pHsi: 0.

PeilHs coBMecrHo cucreMbr ypaBHesufi (V-85) n (V-86) orHocr{rerrb-
HO tr,illoxHre.nefi lr, ll p, [onyquM ycJroBHfl pac[peAeJreHHfl axtneHofi u
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peaKTHBHofi Hanpy3oK MexAy gJreKrpocraHuHsMH

NrrGu
cibi* Nrr- -*-

vrj

(v-88)

(v-8e)

(v-e0)

(v-e l )

f,

ll'r,
' i ,

i-
I !

*r
tg

i
t i*
Ys+

nnn HcroqrrnKoB peaKrnBHofi MorqHocrH Hs (V-SZ)

P - - 
r ieiTa'ct '

Hti

]v/,u,uto,
]v 

tr,u,r, (? n,urpr* oer)

I - Se, - Zn,ur, 
'

-L 'T 'Q1

cKJraAbrBarcqerocr c oTHOCHreJrbHbrM npupocroM pacxoAa AeHeXHbrxcpeAcrB. \
He eroro BbITeKger Bo3MoxHocrb pagAe.irruoro aHaJI Hga BJrrrrHHn r.rg-

MeHeH Hf H anpsxe[Ilfl', Onp eAeJltlOlqeroc fl qaCTHhIMI{ npOI{gB a\HbrMH p U,
4u, u4 u ue, H€ BerH_rrr{Hy gHaMeHaTeJrfl, c oAuofi croponu, H BJrHflHrlflyqep6a-uorpe6ure.nefi -- c apyrofi.

'claHooJlbruee BJIHSHHe Ha BqrrHqHHy Hanp.Ex(eHr.rfl B ySnax norpe6.rre-HlIs gHeprHH oKasblBaer pacnpeAeJreHr{e pearruBnofi naipysKrr. ObosHa-qHB cTonMocrb-norepb eAHHHT(I-T enerrpoigeprgg a py6.il{gr . n, 
""n"_rlreM IreJIeByIo QyHxIrHIo Afls cfiyqas onruMH-sauuu pacnpeAeneur.rfl peaK-

THBHbIX Harpysor( ilpII SaAaHHbrx aKTr{BHbrx Harpy3Kax cranuafi 
'

F: dn+ >V,Y:->MHH.

Peuenue c yqeroM ypaBHeHHfl cBffsH N-TT) Aaer
ooQ,* 

]v 
tv,uto, ooo,* 

]v 
uu,o,

t  -sci-? sphi t -oa i -+ o,uht
: [t. (v-e2)

orpaHHqe-
Hafpysot(

P -

Ouenu4Ho, rrro Bo Bcex cryrraflx neo6xoAuuo yrrHTbrBarb
HLtfl' BHIa HepaBeHcrE, onpeAeJlflIol4He npeAeJrhr Ao[ycrHMbrxcraHqufi.

176 t77

Onpe4eleHl{e qacTHblx npoH3BoAHbIx BHAa Pr 4r ttp H rlg paccMoTpum
Ha llpocTefiureu npr,rMepe u oUeHI,rM xorfl 6u npu6dllllll(eHHo BJIHflHLIe gTHx.

BeJTHqHH Ha sHaMenareJrb Bbrpaxenun ({-70), conocraBilfl,fr. ero co gHaMe=

HareJreM BbrpaxeHnq (V-17).
3Ha.reHr.rs BbrpalKeHHbrx B orHocI{TeJIbHbIx eALIHHqax qacrHblx npoHs-

AP' 
+BbIqHCJIHM no crarl{qecKHM xapaK-BoAHbIx P* : -fr: H 4* : 

ou*
TepHcTHKaM Hgrpy.sxll (npu oneparuBHoM, a He nepcneKTI{BHoM pacupe-

AeJTeHHH Harpy3K-rl) 
-u npzMeM i{x nocrofiiiiibiMa ts oKpecriiocrn Hoi{liuaiib-

Horo HanpflxeHrrfl. Iluunn 220 rB A"nnuofi / xna, BbInoJIIreHHaff npoBoAotvt

AC-240, nnraer Harpysovuuft yseJr. ConporuBJleHllfl I xu JILTr^lz,I ro :

: 0,13i Ona/xM, ro --0,4 Or"r/rna. Koe$QuuueHr MoIIlHocrI4 Harpysxu 0,9-
Flr-rn q a ur.r err qrrArr rrGr Rctrrr urcrr{r-Tx rrnoIt3RorII{T,Ix qeDe3 BeJIHIIHH V 9HgD-
u D r y s o x l L r r  u r r q  - - r  - -  -  

J  I

I-eTHqecKoI-o MoMeiiTa aKTliBfioii iiarpysxa lri : 'D!, fii'i€fi B BIIAy' qTo

Q :  P t g g : 0 , 4 8 2 P  H  x o i r o :  ? : 3 , 0 5 .
Orsocure.nsuufi npupocr norepb MoulHocrH

6p - + : ry : W Pt :b,4ls . to-6 M.
AHanorn.rHo

oe: ry:2,620 .  1o-o M,

:  #M - t6,sro. ro-o M,

oe : ry :ryEqM: 2,991 - 1o-o M.
floragareJrg craruqecKux xapaKTepncrl{K, BbIpalI(eHHbIe B HMBHOBSH'

HbIX TTHCilAX,

pt: # 
-- p.#: 4,s45Pp* . lo t *A,

Qt - #: q.W - 2,l97Pq*. lo-3 xA.

Ec.nu 6u x HarpysorrHoMy ysJry noAxoAHJII{ HecKoJIbKo ttuttuft, To 38'

BucHMocTb Hanpflx<ellufl B y3ne oT HarpysKLI paccMaTpuBaeMofi gnerTpo'

craHuHH nnst .qonxuu 6u.nH-6u uaxoAIITb uB pacqera pexl{Ma scefi cerH.

$p :  ry

AU
U P : @

AUue:  TT :

0 , 1 3 1  ,I  V l l v l  ,: - - :  - - - :r
U 224

:  -0 ,5954 '  l0 r ,  * ,

-+: -*# - 3,05/ : Fl,8'16 . l0-3J +.



o p J - p 4 p :

AHanorn.IHo

oq

-q"
v P

oa

fu-f,]"tPb 
MbI Mox{eM uafitPr BCe KOMnoHeHTbI 3HaMeHaTeJH Bblpax(eHl{g

5,413 .  10-6 M- 4,545pp*.  0 ,59541.  10-6:
-  (5 ,413 -2,208p*)  In .  10-6.

* ppq : (2,G20 - g,268 p*) iW . IO-u,
t  Qtup: ( i6,5i0 -  1,309q*) M .  10-6,
* qpe: (7,990 _ 3,993 Q*) M . 10-6.

Ilo4crannar pa3flr.{rrHbre BeJTHqHHbI
fu{, wlqvcJrr4w 3HaqeHHfl gHaMeHare=
trrfl Bhrpax{eHun $-70) ans rpex co_qeraHrrfi noxasarerefi crarHrlecKr{x
xapar{TepH9THK

p * t  : 0 , 2 5  u  Q t : 0 , 5 ;
p * 2 : 0 , 5  H  Q * z : l r } ;
p$ :  0 ,75  u  Q*s  :  l ,S .

3HarreHaq p*z n Q*z 6nwsou K
x^a^paKTepHCTHKaM, frpHBeAeHHbrrt{ B
l2e t.

, AnaJroruqHbre BbrqucJreHHfl[poH3-
BeAeHbr Anfl p* __- 0 a Qx - 0, 

-T. 
e.

no Bbrpax(eHuro (V-lT). pasHocrH sHa_
ueuate.nefi, orHeceHHble K gHaMeHa-
reJrflM no (V-70) u Bbrpax(eHnhre B
nporregrax, noKa3aHbr Ha prac. V.l0
(nynxrrnpubre KpHBbre l, i, J). OHn
xapaKTepr.r3yroT BO3MO)I(HOe yTOrrHe-
HHe peIIIeHHff rryTeM yqeTa cTaTr.Iqec_

/,/./01/,/En.ru
I  r  I  l .  I  r  

! ,

0  {  2  , '  4  f  6dg%

Y:_19 Hnnrcc^rparu.rn Brrr{rHa, yrrera cra_
TfiqecKl{x x4al(repr{crHx Uarpysxt na

Befi fi rrug y n p HBe.qeHrroro OlIpT.

178

179

S V-6. Ocsonrr nrr6opa EarilBbrroguefrmero socrana
padoraroqero o6opy4oBauuff

Oco6eHHocrn sa.qaqu. HgMeHeHIre pacxoAoB TonJrHBa. Pacqer HaHBbrroA-
uefi urero pacnpeAeJleH Hfl Harp yBKH npou3BoAnrcff AJrfl Hexorop oro 3ap aH ee
onpeAeJreHHoro cocTaBa pa6orarcurux arperaroB.

OAuaxo no cyrn AeJIa lraAo 6uno 6* sapaHee onpeAeJrr{Tb, flBJrrer-
efl JII{ gTor cdcrae HauBFlrolgefirrruv? BuSop Har{BblroAgefiuero cocraBa
pa6oraroqux afperaroB [peAcraBJlfler ccl6ofi-caMocroflTeJrbHyro pr eABa JrLr
He -catuylo cJloxHyro sa.4aqy H3 ecefi npo6nenru orrrHMH3 ar\uv pexurrna
pa6oru aHeprerur{ecKux o6reAnuennft .

Cnoeo6p asne AaHsofi sa4a.ur 3aKflroiraercfl
DeIIIaTbCfr J\fiq OAIiO!'O MOMeHT2 RneMer{I' u rr.nq

eH ep reruqecKoro o6reA uu"r 
"r 

. e'-p on 
" 
rri'-- 

- - ̂

uofi oco6eHnocruo gB.Ilflercg ro, qTo He Bcer-
Aa Moxffio 3apaHee onpeAeJrurb ue.necoo6pas-
HyIO nOCJTeAOBaTeJTbHOCTb [yCKa HJrrr ocTa-
rroBKH 1 arperaroe, BcJreAcrBr.re qefo npuxo-
,quTcs npoHgBoAHTb nepe6op sHaqr{TeJrbHo-
ro qHcJra BapHaHTOB.

IdslleHeuHe cocrana pa6orarcrrlnx arpera-
TOB COnpfX{eHO C HenpOHSBOAHTeJrbHbrMr.r 3a-
TpaTaMH sHeprHH, CBSSaHHbIMH C HX IyCKOM
I{ ocraHoerofi. flocne ocTaHoBKr.r arperara 3a-
nac TelJra, aKKyMyJrHpoBaHHoro B ero Ha-
rpeTblx tlacTffx, noJIHocTbI,O LtilLt qacTHrIHO
paccer{Baercfl B oKpyx(arcqeM npocTpaHcrBe.
flpra nocJreAyroueM [ycKe oH BocrroJrHffercr,
BCJIeACTBHe rlero, KaK MbI BHAeJII4 BbIIrre, B
nepBoe BpeMfl nocJre nycKa arperar pa6o-

B TOM, qTO OHa He MOIKeT
-* q-rz nit - n :.:,6..rl- nrrrtnr? rrar\Trr,

v A r l v r ^  ^ q v  r  r r

Bo,fr

t80

140

,t00

20 40 60 r,v

V.1 l. flpndnroreHHarr 3aBHcH-
Mocrb norepb ronrr.rBa (cnnotu-
rrbre ruuua) Ha nycK 6nora
300 MBr or AnureJrbHocru
npocTos; rryHKTHpHbre -To )I{e,
c yrreToM rroTepb npr.r ocTa-

HOBKE.

60

Taer c noHIDKeHHbIM'K. n. A.9rUrr{ U O6tsCHfrOTCfl AOnOJrHrrTeJrbHbre norepr{'
TelJia npn I€MeHeHHH cocTaBa pa6otanqefo o6opyAoBaHHfl. BenuquHa,
sTllx [orepb ue.nutrefiHo, nprrMepHo gKcnoHeHqr,raJrbHo, 3aBHCHT or AJrHTeJrb-
HocrH Ilpocroff. Heo6xoAurrao yqLITbIBarb raKxe IIorepH, cBff3aHHbre c
sarparaMH sHepruH He[ocpeAcrBeHHo Ha nycK arperara (cos4aHue BaKy-

sarparbl TenJIa AoJIxGbr 6rmr rroKpbrrbr gKoHoMHefi ronnuBa 3a cqer HsMe-
rIeHHfl sarpaT gHeprHr{ Ha xoJrocToft xoA ocHoBHbrx arperaToB H Ha arperarbr
co6cteeHHblx HylI{A c yqeroM H3MeHeH}rfl sarpaT TenJra Ha Bbrpa6orxy eJreK-
TposHeprr{H.

I 34ecr H ,qanee lnu 6y4w nprrMensrr o6usurrfi TepMHH (ocraroBxaD, He r{cnonmyfi
lrorytlaBluero B floc.fleAHee BpeMrI pacnpocrpaueune Bbrpaxenr.rr (ocraHon>. OcranoB -
sro ycrpofictno, npeAHa3HaqenHoe Ans aBToMaruqecKoro BbrKrroqenun pa6oruoqero Me-
xaHHsMa I{ [pHBeAeHI{s B 4eficrnae ropMo3a. 9ror xe repMHH ynorpe6arerc.s npn cocraB-
JIeHLIE nporpalrlr,qflg 3IIBM, o6osuavas npeKpaqeuae 4eftcreus SIIBM uo sauox(eusofi
IrpofpaMMe.
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OaHoepeMeHHo AoJrxmbr rrpHHHMarbcfl Bo BHHMaHHe H3MeHeHHfl pexffMa
pa6oru eHeproo6beAnHeHufl, cBfl3aHHhre c H3MeHeHHeM cocroflHHs pac-
cr\{aTp nBaeMofo arperaTa.

.EonycruM, rrTo npn pa6ore Bcex anperaroe XOn HeKoropofi eHepro-
cHcreMhr ueo6paxaercfl rpunofi b, (Pr) (puc. V.l2). Ecnu sa nepuoA
noHux(erruofi Harpy3KH ocraHaBJruBaercfl arperar, XOn Koroporo npeA-
craBJreHa xpunofi b, (P1). ro XOn ocraBlxeftcs s pa6ore qacru cucreMbl
6yaer rpercraBJreHa rpunofi b, (Pr), nonyveuuoft BbrqnraHueu a6cuucc
b, (Pr) Hs a6cqucc D" (P:).

flycm Harpy3Ka eHeprocncreMhl B ruoMeHT t panrua Prr. ?ta BeJIHqHHa
onpeAeJrflercs pex{HMoM pa6oru norpe6ure.nefi vnrr4 AucrterrrepcKHM saAa-
iH-riF-Nt -r.i I{F h/ri-|x{pT E;?Mtri{tITI-cti finl,i EicMtr-dP-}{-r,il i cficT2R2 naFtaratrrriltix 2l'fie-

;;,;;. f;.;; il;;;";-;; ;;p*q;;;;;;;;;fi 
-;;,,il"*il 

F;
OilPT cucreMbr noBbrcarcs c b> go br.3'ro BbrsoBer flepepacxoA ronJIrIBa

b,(P,)

Ha nupa6otKy sHepruu A.8"",0,
BerHrrHHa Koroporo flponopqn-
oHaJrbHa nJrorqaAH, 3aruTpHxo
eaHHofi Ha puc. V.12. Ho pac-
xoA TonJIHBa CHH3HTCfl, Ha Be.IIH-
tiuHy garpar Ha xorocroft xoA
arperara l. flp" nycKe eroro
arperaTa Ha IIepI{oA MaKcI{-
MaJIbHbrx Harpy3ox ua6.nrc4ae-
Tcfl o6patHoe - Aono.rrHr{TeJlb-
uuft pacxoA Ha xo.nocrofi xoA ar-
perara I u cHr{x(enue sarpaT
TonJrHBa ua nrrpa6orKy gHeprr.ru.

I

Taxuna o6paaou, HepaBeHcrBoM npomefimero Brugla, onpeAenflrorrruM
qeJrecoo6pasuocrb ocraHoBKr.r oAuoro r{3 pa6omrcurux arperaroB, 6yaer:

ny n.
!40n.y

br

o p,* prn* Pr, Pr, PEn lrlan

V.12. flepepacxog ronJrr{Ba Ha nupa6orxy
.gneKTpo3rreprul{ IIpu ocraHoBKe arperaTa.

(B*.*, + APo,Or) r - Bo, (z) - I OU"",o (P"J dt ;> 0.
0

3Aecr 8",(t) - pacxoA TottJrHBa Ha nycK B T. y. T., saBacrrrlflfi or
AJrl{TenbHocrtr npocrofl T B qacax; A^B"oo - HsMeHenr.re pacxoAa ronJruBa
Ha Bblpa6orxy eHeprHH B r. y. t.lu, saBr{cffrrlee or cyMMapHofi narpys:rvt,
HgMeHsroqefics Bo BpeMeHr{i B*.*, - sarparbr Ha xoaocrofi xo4 ocra-
HaBJIHBaeMoro arperaTa I e r. y. t.lu; AP"r, - r{3MeHeHHe HarpysKr{
co6ctnesHblx Hy)r(A, cBflsaHHoe c ocrauoerofi arperarai 6r - cpe4nufi
yLeJIbHbIfi pacxo4 ronJrHBa B r. y. r./MBr . .r.

3auetnu, IITo HsMeHeHHe OIIPT A,b : bz - bz saBracvr or coorHo-
IrIeHUfl nAOUIsOCreft OCTaHaBJTHBaeMOTO arperaTa ptn rl cHcTeMbr pzn

O4uaxo a6co.nrcrHoe gHatIeHHe cBfl3aHHoro c oTHM flepepacxoAa ronJruBa
ABBup npaKTHrIecKH He saBHCHT OT P2", a OnpeAeJrfleTcff TOJTbKO MOrr[-
HOCTbTO P1", rrOsTOMy UeO6XO4UM yqeT A.B"rno npU nrO6UX COOTHOTUeHUflX
Pta ll PI".

B tona cryqae, KorAa qeubr ronJrr.IBa, norpe6JlfleMoro craHrrl{flMu cH-
creMbl, pasnurrubr, HaAo cpaBHnBarb He pacxoAbr renJra, KaK B (V-93), a
sarparbl Aeuexffbrx cpeAcrB. Ec.nu cr - qeHa ronJruBa (py6./r. y. T.)i

(v-e3)

otr Iygup 
i
It i i

i i l

180 181

norp e6.n neMoro ocraHaBJI HBaeMbIM arp_eryIgY:
qeHa ronJIHBa B cacreMe, ro Kpnrepuft (V-93)

;
c, [(B*.*, + AP"",6r) t- B* (t)] - c, J

0

I{enecoo6paeuocrb rycKa arperara I ua nepuoA noBblllIesuofi Harpy3KH
/ - - ^ ^  ^ ^ ^ . .  ^ 6 h A r r

UIIpgAeJrHel.g)t ntrPaDEuLIDL,rYr

AB;o,p @rr) dt -cr [(B*.*, * AP"',6r) t * Bn' (t)l > 0' ff-95)

l4s ypaeueguft fV-U+1 14 (V-95) Nro)KHo onpeneJlurb MI'IHHfrraJIbHvio

AJTHTeJIbH6CT6 pa6OrU arperaToB B H3MeHeHHOM COCTaBe TM'H I{JIH MaKCH-

MaJrbHyro MorrrHocrb ocraHaBJruBaeMoro HJIH nycKaeMoro arperBTa. llpu

gToM neo6xoluMo peuuTb 3aAarly pacnpeAeJleHl.If Harpy3KI{ MOILqy sTI{M

arpefarol\t H ocra"nlsofi qacTblo cHcreMbl-- '14" 
npHBeAeHHbrx Bbrrrre paccyxAesufi flcno, .Ito eH6op Hal{BblroAnefi-

ilero cocTaBa pa6orarculefo o6of y1on a1ufl, npeAcraBJlfler co6ofi He cTaH-

UHoHHyro, a gtxmeJwrugrc aa)aqry, T. e.-saAarly' Koropafl AoJIx(Ha peluaTbcfl

B uacrura6e gHeprocucrel\{bl H.\u o6teAuneHHt'

AeficreuTeJlbllo, AonycTI{M, IITO cTaH[HI4 3aAaH HeKoTopufi cyrotl"gtft

rpaSlax Harpy3KLI npu o[peAeJIeHHbIX cyToqHblx H3MeHeHI'IflX cocTaBa o6o-

pyAoBaHHf.
Ecnu 6u pacuer noKagaJl, trro Mo>KHo noJI]^ILITb gKoHol\{ulo ronJILIBa

np" puOora no 3aAaHgonay rpaQHKy c H3MeHSHHbIM cocTanorra o6opyAoBaHl4fl

no cpaBHeHLIrc C 3aAaHHbIM, To npH pacupeAeJIeHHI{ HarpysKH Mex(Ay cTaH-

uHsMH CJIeAOBaJTO HCnOJrbSOBaTb SKOHOMI{qecKue xapaKTepI{cTHKI',I AJIS

.U,pyroro cocTaBa pa6orarcUlero o_6opy4-onarLrfl, npoH3BecTH nepepacnpeAe-

JreHr,re r{ saAaTb CTaHuHH noeuft rpasur HarpysKl{.---- 
iu*"" oOp".o*, u"iOop. HaHBbrr6an-eftuero coctaea pa6otarcuero o6o-

p yAoBaHr.rfl u HauBblroAuefiruee pacnpeA_eJleHue HarpysKu MexAy cTaHqH'

flMH H arperarar\{H npeAcraBJrflror co6ofi ABe BgaHMocBflsaHHEile 3aAarIH'

Crenesn Aeranngaqnn Hx petueHllfl 1I Ao[ycTI'IMocTb yflpoqeHufi onpe4e-

JTffFOTCfl B KOHKpeTHbIx ycJIoBI'Itx B CooTBeTCTBI'IH C BbICKa3aHHbIMH BbIIIe

($ I-3) coo6pax<egllsMl{ o Bo3Mo)KHocTH pactIJIeHeHHf saAarlu Bo BpeMe-

HH 14 B npocTpaHcTBe.
Vqer .(bnonn"t"Jlbublx saTpaT. flprane4eM sAecb HeKoTopue coo6pa)Ke-

HI,Ifl O UeO6XO4TIMOCTH yrreTa .qonoJrHHTeJIbHbrx SaTpaT'-cBf3aHHbIx c ny-

cKoM arperaroe. 9ru cbo6pax<eHuf Herb3q ctll{Tarb o6ulenpu3HaHHblMH'

Tar( KaK [puBeAeHHbIe AaHHbIe o Bo3MO)KHbIx paSMepax saTpaT BecbMa

npu6nuxeHHbI.' 
OcrauoBKa arperara Ha rrepuoA noHLIx<eHHofi HarpysKl{ I'I cBrgaHHoe

c arr.rM WeHbrxeH[re MorrlHocru pa6orarolrlux arperaroB c.I{cJeMbI npI'IBeAer

K cHHII(eHI{I9 HaAe)KHocTH eHeprocua6xesus notpdnre.nefi. Ctporo oIIeHI'Irb

nocJreAcTBHfl eTOrO B HaCTOflqee BpeMff He npeAcTaBJIfleTCfl BO3MO>KHbIM'

TAK KAK KOTHqCCTBCHHbIC NOKAsATCJIH CHHX{CHI{fl HAAE}I{HOCTI{ ONPCACJIfl'

Iorcfl o6ecnetreHHocrblo gHeproc[creMbl pe3epBHofi moquocrblo' cocraBoM

no"p"o" te .ne f iHBepof lTHbIMy lqep6oMpasnuuHuxorpac .ne f iHapoAHoro
xossfictna B cryqae HeAoorIIycKa oHeprI{H.

8 4 - CpeAHeB3BeIIIeHHaf
6y4er l{Merb BHA:

ABnup (P"J dt 20. (V-94)

, r l
0



Bcgxuft HecraqnoHapusrfi pex{HM pa6oru 6.noxa BbrsbrBaeT noBbrrrreg-
irufi ero H3Hoc no cpaBHeHLIIo c H3HocoM npr{ HopMaJrbHoM HarpysoqHoM
pe>rffiMe. O4na r{3 ocHoBHbIX npHrII{H eroro - AonoJrHHre.nnsuri nepexor
TefiJronepeAaroulax floBepxHoctefi KorJroarperara, B nepByro oqepeAb -
rp y6ox na poreperpeBareJl s. Cu HxeH He coxp aH Hocrn 6loxa AoJrxHo yrr Hrbr-
Barbcfl nptl olpeAeJIeHHI{ [e.nocoo6pa3Hocru H3MeHeHHfl cocraBa pa6o-
Taroqero o6opyAonaHr.rfl .

.Il,onycruu, tITo HgHoc 6.noxa B HecraquoHapHoM pexffiMe 6otnure,
qeM B HopMaJrbHoM, B kr pas. Ecnv n- nJranoBoe qHcfio [ycKoB B roA,
tL - cpeAHflr .qJIHTeJrbHocrb HecraquoHapHoro pex(HMa rrpu rrycKe H oc-
TaHoBKe u T - [JraHoBoe qucro qacoB pa6oru 6noxa B roA, To npv m
Aorro.,rHaTe.nbnblx nycKax, eBfl3aHnbrx c H3MeHeHHeM cocTaBa pa6ora-
rorqero o6opylonaHur no gKoHoMHqecKHru coo6pax{eHaffM, orHocHTeJIbHoe
noBbIIIIeHI,re r{3Hoca p- uoxno onpeAeJrlarb, r{cxoAr H3 cJreAyroqero.

!,"nnrenrHocrb pa6oru 6nora B HopMaJrbHoM HarpysorrHoM pex(HMe
npa nJraHoBoM KoflHrrecrBe [ycKoB cocraBuT T - ntr, a npu m Aonoil-
HHTeJrbHbrx nycKax - T - (n * m) tL. flpuee4eHHoe BpeMs pa6orn B
HecrauuoHapHbrx pex(HMax (c yueroM noBbrrreHufl rr3Hoca B ftr pas) npra
/z rycKax paBHo ntrkr, a npr m AonoJrrrureJrbHbrx rrycKax - (n * m) trkt.
CneAoeareJrbHo,

B_ - @ * *) t.,!, * l!- (" * *) h1 orn. eA.u m -  n t f t r l ( T - n t r )

OrcrcAa orHocr.rreJrbHoe npr4paqeHr{e H3Hoca:

AFr,,:  (0-- l)  100: mt1(fu - l)  100%. (v-e7)nt1(fu -  l )  + r

flpupaureHue orHocnTeJrbHoro r,rsHoca noqrr,r He gaBr.rcuT or rrncJra
sanJraHr.rpoBanHbrx nycKoB. Ecnu npHHflTb AJrr [puMepa kr: 2 u tt:
- 3 qaca H o[peAeJruTb flpupalqeHue H3Hoca 3a oAHH AonoJrnurenrHuft
nycK (m - l) npu r{sMeHeHHLr n or I Ao 40, ro orHocureJrbHoe rrpHparqeHr4e
r.rsHoca 6ya,er Jrex€rb B rpeAeJrax 0,043-0,042.

Oueeu4Ho, rITo rrpra noAo6nux pacrrerax HaAo r{cxoAuTb r{s roro, rrro
Bce nycKn conpoBolr(Aarorcs oAHHaKoBbrM H3HocoM o6opy4on arr4fl..

Anq eHeprerurrecKoro o6opy4ona*nfl, T3C ycraHoBJreua BeJrHqHHa
ex(eroAHbrx aMoprHsaqr{oHHbrx orquc/reHl{fi B pasMepe 3,3o/o or ero 6anas.-
coeofi crouMocrn, qro coorBercrByer nepuoAy aMoprr4saqnu B 30 Jrer.
3ru oflrr-rcJreunff HAyr Ha (peHoBaqHro) H sa nepr{oA aMoprr.r3aqur.r cocraB-
JIffIor cyrrMy, ueo6xoAlrMylo AJrfi [puo6perenur raKoro x<e HoBoro o6opy4o-
BaHHfl. Orqncnetnfl Ha KanHTaJIbHbre peMoHTbr, Korophre Moxmo [pHHflTb
paBHbrMH 4,620/0, pacxoAyrorcfl ua pa6o$r, ueo6xoAr{Mbre AJrff roAAep)KA-
uua pa6orocnoco6Hocru o6opyaoBaHnff. C yverou sroro 3arparhr Ha oAlrH
nycK, cBfl3aHHble c AonoJrHHTeJrbHbrM r{3HocoM, cocTaBflT:

34.s - Ap . 4,62K' . l0-n py6., (v-e8)
r4e K' - 6a.[aHcosas cror{MocTb rofi qacru ocHoBHoro o6opyaoBatnfl
T3C, Koropafl noABepraercfl rroBhrrrreHHoMy r.r3Hocy rpn tlycKax. Moxso
npuHflTb, Erro oHa cocraBJrfler 0,02-0,1 nonsofi cronMocra o6opyaoBaHr.rfl.

3arparu, cBrgaHHbre c rroBr.r[reHuofi neporrHocrbro uonpexfeHnfl 6no-

(v-e6)

182 183

KA pa, %, uoxHo onpe,[eJrHTb, HMefl crarllcruqecxl{e AaIJHbIe o6 otgorue-
HHr.r rrHcJra noBpex<Aesnft npH nycKax K o6ulerrly IIHcfly nycKoB.

B c"uyuae BbrxoAa HB crpoff 6.noxa ueo6xoAuMo npou3Becrn cJleAyrc-
IIIHe AOrrOJrHI,rTeJIbHble 3aTpaTbI:

a) Ha nycK pe3epBHoro arperara 3a.r,i
6) na AonoJrHnre.nruufi pacxoA ronJruBa, ecJrn gKoHoMHtIHocrb pe3epB-

Horo arperara MeHb[Ie, tIeM BbIIileAIIIero H3 crpofl, 3*i
* r  - - - ^  ^ - i ^ -  - . - .  l - ^ ^ * ^ ^ - ^ - " t - " " . t - t \  t s n . ^ n l ' r f , a r r r r n F n  a 4 n -
b, Ha lJilcuJlatluts'brn \u\JL.,rE<rE aP vrvlrrDLrr/f Ptrruvrl r rr\JDPE..nAErInL,I \, lrv\r-

pyAoBaHus 3".- 
Benurlr4Ha 3a.,.I onpe4eJlflercf IIo cnpaBovnma, a 3"

IIo cTaTr{cTHrrecKuM AaHHbIM.
3arnerr-r 3., nnneneJrsroreq no ene[Hefi warnvgxe. v - - r -  - I .  - ^ - -  

r  J  
_ - - -

ueft AnureJlbHocru G sHen.rlaHoBoro peMoHTa c yqeroiu
Horo pacxo,qa ronJIHBa 46, r/rBr . u, T. e.

3o, : AdPr"o?" crlo-3 Pv6' (V-99)

Cyrrarraa garpar, cB rr3aHHbrx c noBbrrueuHofi BeposrHocrblo noBpe)KAeH Hff
npH nlrCre. coCTaBJIfleT:

3u." : tr- [3o.,, * 3" + 3"1 py6. (v- 100)

3ra eeruiqnna flpeAcraBJrfler co6ofi cpeAHrolo, npI{BeAeHHyto K oAHCMy
nycKy, cWMy BepoflTHbrx sarpar. EcrecrBeHHo, qro sru 3arparbl Qaxrn-
qecKr4 He cBf3aHbr c KaxAbrM [ycKoM, Ho oHH AOJIXHbI yquTblBaTbc-fl npl'l
pacqere sKoHoMu'recxofi qe.necoo6pasHocrl{ I{3MeHeHHq cocraBa pa6orarc-
rqero o6opyaoBauufl. C yueroM ornx sarpar qenecoo6pa3Ho yMeHbIUI4Tb
qr{cJro nycKoB. 9ro npr{BeAer K HeKoropoMy nepepacxoly ronauBa B qacbl

rroHrx(eH:nofi unu noCuurelrHofi Harpy3KH, Ho npeAorBparuT 6olsrune eAI{-

HOBpeMeHHbre 3aTpaTbr B SHeprocHcTeMe, cBfl3aHHble c peMoHToM IIoBpex(-

AeHHoro o6opy4onanurfl, npu oAHoM LI3 MHoroqHcJIeHHbIx IIycKoB.
Ecnu yqecrb flepeqncreuubre Bbrrile cocraBJlflIoltrue garpar, To KpHTe'

pufr u,enecoo6pa3Hocrn ocraHoBKH arpefara npl{Mer BHA: :

x
dr (B*.*, + APc"6) r - c, I AB"",o (P"r) dt - q, > 0.

0

3Aecs C*, - cmoutt4ocmb olnoeo ngcKa:

G, : crBn (t) * 3n -l- # [3o.n * 3r, + 3"1.

9ra eennquHa AoJrxGa npHHHMarbcr Bo BHLIMaHHe npfi orIpeIeJIeHHI,I
gKoHoMHqecKr{ [eJrecoo6pasuux cpol{oB npoBeAeuus. pa6or, HMeloulux
I[eJrbro rroBbrrrreHHe gKoHoMraqHocru o6opy4oBa[r4fl (uanprnrnrep, TIHCTKH

TeflJroflepelarcIr1ux noBepxnocrefi), H He cBfl3aHHblx c rJlaHoBo-rpeAyrpe-

AFTeJIbHbIMH peMOHTaMH.
floxaxeM Ha npnMepe xoA pacqera. PaccMorpnM gKoHoMHrIecKyIo qeJle'

coo6pa3Hocft ocraHoBKu6nowa Mournocrlro 200 MBr, pa6orarcurero B ?Hep-
rocuireue o6qefi MorrtHocrrro 5000 MBr, ua 54 qaca (c 0 uacoe cy66oru

Ab 6 qacoB noHeAeJrbHHxa), flpuueru cJreAyrcIque npu6nH3I{TeJIbHbIe HcxoA'
Hbre AaHHbre.

Mo>r(er 6urt B3flTa

6noxa P, H cDe.[-' c p

I lorjbl lueHHx yAcJrb-

(v- 101)

(v- 102)



fiil ^6 : 8 ;7;B-il' o, ;;;";i;;d;#;;';"i6;ffTdT'iffi:^,ffi:
$_agaeu Sarparbl, cBflgaHHble c .qorroJrHHTe.IIbHbrM n3nocoM, no Qoprvry-

ae (V-98):
3 a . " : 0 , 0 4 3 .  t . 1 0 6  . 4 , 6 2 .  l 0 - 4 = 2 0  p y 6 . ,

3aTp.-arbl,^.orpeAeJlflIoulHecfl BepoflTHocrbro [oBpex(AeHHs - IIo @pr-ly-rr? (V- 100):

3, , . , :  1 ,5 .  I0- '1ooo + g.  160.  70.  tb .  l0-3 + n000):210 py6. ,
cronMocrb oAuoro uycKa - rro Qoprrayae (V-102):

Cn,: 16 . 100 + 20 + 210: 1830 py6.
H _BgpgffrHyro eKoHoMHro cpeAcrB rpH ocraHoBKe 6.noxa - no Qoprrayne(v-r0r):

90:5 .  54 .  16-  15 .  95-  1830 :4320-825b:  I06b py6. ,
rae- 95 T. y. T. -nepepacxoA TonJII{Ba Ha Bbrpa6orxy eHeprHH B cHcreMe,
uafiAesnufi uo XOn B cosrBercrBuz c Soprrrjrnofi:

ABaup: f fiBaun @z)d, : I :f' @,-b2)dp2d.t. (v-roa)
o  o P '

rlpa ocraHoBKax 6.noxa Ha _MeHbruue nep'oAbr BpeMeHn
HbIe gHaqeHHfl cocraBJlfltolrlHx 3 o.n H 3,r.", He gaBl{cffIql{x
Hocru [pocrofl, 6yAyr etl1e 6onluznau.

BenH'rHHa A-B"oo Mo)Ker 6urr npu6nux<eHHo orpeAenega
(IV-56) uo Qopnayne:

AB"rno : AP 
o'! o'

' z

3,qecr LP - cur{x{eHne HarpysKu cTaHrrHH, Ha xoropofi npeAnonaraer-
cff ocraHoBl{Tb arperar, paBHoe pa3HocTr{ ee HarpySoK Ao u uocre ocTSHoB-
KI{ oAuoro I{3 arperaroB (npu onpeAeneHun orrrr{MaJrruofi HarpysKg noxon)

flpn paccMoTpeHI{H BorrpocoB, cBflgaHubrx c gKonoMu'recxofi croponofi
nycKoB, neo6xo4HMo l{Merb B BI{Ay, qro K. rr. A. Ko'rnoarperara rrocJre pac-
TOIIKH _-H^. nyga Kqrna He cpasy AocTHraeT pacrreTHoro SHaqeHr.rf
(puc. _ II.9). flpu6.rruxeHuafl BerHqHHa AonoJruureJrbgbrx rrorepb npg
nsrpa6ou(e gneprur4 c rlongrrennbrM K. rr. A. rrpn HarpysKe p, MBr 

I

tc

t n 860 ( 
"r(** 

t 
\at r. y, r. (V-lob)r D q : - i O f J ' . \ 0 ,  

4 p a c r  t0

OTHOCATCJIb-
OT A.tIHTeJIb-

AHA.IIOTHqHO

(v-104)

184
185

(v- 108)

Ins ynpouleHur pacrreroB Mox(er 6nrtr BKJIIoqeHa B sarparbl TotrJIHBa Ha
nycKf, (t). Bepxnufi npeAerl 

"fryryfPoqa..H.us 
/u.1,Q*oPMyrIe (V-105) -

MOMeHT AOCTHx(eHHfl K. n. A. npaKTr.rqecKH', ycTulHoBtBluerocfl SHaqeHllfl.

VnpouleHHuft ueroA pacqeta. PaccMoTpHM Aanee J/[poqeuuufi uetoA
orrpeAeJleH r{fl rreJrecoo6p asuocrn ocraHoB KH arperaroB Ha nep HoA troH Hx(eH -

Hoft uarpysKr{ 6ee yuera nycKoBhrx pacxoAoB n npeHe6perat H3IueHeHI{eM
noTepb B ceTrr, Bbr3BaHHbrM nepepac[peAeJleHHeM HarpysKH Me]KAy CTaIr-
uI{fMI{ flPHr OCTaHOBKe OAHOTO arpefara

flpu yKasaHHbrx AonyqeHutx JrerKo npufiru K BbIBoAy o lleJlecooo-
pasuocrr{ orKrroqeur{fl arperaroB, _y Koropblx crouMocrb notpe6.nfleMoro
TorrJrr{Ba rlpH HeKoropofi Harpy3Ke 6o.nnrue, rIeM crozMocrb ronJIHBa Aonon-
Hr.rTeJrbHo pacxoAyeMoro Ha ApyrHx sJIeKTpocTaHqI{sX B cflyqae repe.(aqH

q  l I ^  - -  ^ m r t v  b n

HM srofi Harpy3KH. iars llpe,4brlyiqero ffcHg, tiTo ,[,.rTff cpaBHeHli]i :i'i'i,i^ be-

.IHIIHH AOCTATOqHO CONOCTABHTb MHHIdMAJINUTTTI YAEJIbHbII,I PACXOA TOIIJIH'

Ba ocraHaBJrr{Baeuoro arperara ra OIIPT cl{creMbl aHaJIorHqHo (lV-57),
T. e. arperaT BbITOAHO OCTaHOBI{Tb B TOM CJIyqae' eCJIIlt

^  b r * b z
Cr6l"nn ) # 

t"o.

florepu B cern Moryr 6urr^ nBlAgHbI B pacqer-JII4IIrb npu6lHx<eHHo -

nocrpoeuuena XOII c yceroM Onilivl cp r,Jlfl, uaa6onee BepoflrHofo pe>I(H-

pHaHTOB, COOTBeTCTByIOUIUX JIOKaJIbHbIM sKCTpeMyMay-- 
A6co.nmurtfi (r"no6ansHnfi) sKcrpeMyM Mo)Ker 6url safiAes ryreM

cpaBHeHHf JIoKaJIbHbIx.

Kpnrepuft eb,rroAuocrlr ocraHoBKH arperara c yqeroM norepb B ceru,
so 6eg yqera [ycKoBblx pacxoAoB l{Meer BHA:

p i o

c;6;n," = + J 
^,t -o"J dP,.

3Aecr Ph - HarpysKa l-ro arperaTa IIepeA ero ocTauosKofi.

Tax xax o6qeczcreunufi onPT ?t : #' rA€ at - OIIPT craH-
r i

rIr{H, Ha xoropofi pa6oraer paccMarpHeaeMuft arperar' To HHTerpaJI B
HepaBegcrBe npeAcraBJlseT_pacxoA TonJIHBa Ha nupa6otxy gHepfHI'I' a
gcr ero rpaBafl qacrb (V-107) - cpeAulorc no cucrerue crorlMocrb ellepruu,
npHBeAeHHyIo K IuHHaM AaHHofi craHIrHH.' 

flycroBbre pacxoAbr Moryr 6urr yIIreHH BecbMa npu6.nuxeHHo uoAcra-
noexofi (V-106) npl{BeAeuuoft BeJIHqHHbI yAqIIbHbIX pacxoAoB

(v- 106)

(v-107)

6npr"r-'mnn; +ry.

'EyPStl. j ; ' ; : ,J;



Tax, ecJIH AJrr 6noxa MorrlHocrbro I00 MBr 6"r" : 0,38 oufr H

npn T - 50 qacoB B" (r) : 80 r. y. r., ro 6,,oou : 0,38 + ,O-O9h- 
-

: 0,396 xr/xBr . q.

_ Cnegyer gaMerHTb, qro c BHeApeHHeM Bbrrrr.rcJrHTeJrbHofi rexHuKH rrpH-
6nux<esuue MeroAbI TepflIor cBoe 3HaqeHHe. Onucasnrrfi sAecb MeroA,
xoTfl H HCKJIIOqaeT BO3MOX(HOCTb yAOBJTeTBOpHTeJTbHOTO yqeTa nycKoBbrx
DacxoltoB, Ho .qaer xoporuee $usuueexoe npeAcraB.rreHae o petttaeuoft
3aAaqe.

I . n a s a  \ T

OIITIIMIIBA4Hfi PETITI,IMOB DJIEKTPUAIECICIIX CETETZ
U CI,ICTEM 9JIEKTPOCHAESISEHI,Ifl

S VI-1. O6que eBelerrun

pHqecKoH sHeprHH npH nepeAarle r4 pacnpeAeJreHHr.r 3aAaHHbrx noroKoB
aKTHBHofi ra peaxrnnuofi MolrlHocru trpu ycJroBHH o6ecneqeHHfl ycraHoBJreH-
Horo KaqecTBa gJIeKTpogHeprHI{ ll co6.nro4eHur,r rpe6onaHnfi Ha4ex(Hocrr.r.

I4s o6aero KoJIHqecrBa cetefi pa3ruqHbrx HasHaqenui,t u HanpaxeHufi
cJleAyer BbIAeJIHTb ocHoBHyIo cerb oneprocncreMH. fIoA erurr,r 6ylen,t noA-
pa3yMeBarb JILTHITH eJleKrponepelaqu v rpaucSopMaropHbre noAcraH-
I{HH, cBffsbIBaIoIIIHe ocnoBHhre oJreKTpocraHrrutr gHeprocHcreMbr (onpeae-
JIflIoITIHe ee MoIIIHocTb H pex(HM pa6oru), H trrnnLrrc cBflgrl c coceAHuMtr
sHeprocHcTeMaMH.

Pex<au pa6oru ocHoeHofi cerll noJrHocrbro noAquHeH gaAarre pearu3a-
IrrIH o[THMaJIbHoro pexffMa gJreKTpocrauuufi (paccuuraHHoro, KoHerrHo,
c yqeroM fiorepb MoIrIHocrH B cern). Cnzx<eHae norepb B ocHoBHofi cern
Mox(er ocyqecrBJlrrbcr AByNrq cnoco6aur - ntr6opou onraMaJrbHoro
pex(HMa MHororpaHcQopnraropHblx noAcrauuufi H npeAorBparqeHzeM rro-
flBJIeHHfl KOJrbrIeBbIX noroKoB MorrIHocTH B SaMKHyTbIX CerflX, yqacTKH
Koropbrx HMeror pa3rraqHyro .4o6poruocrs. Bu6op qHcJra u MoulHocTr{
pa6orarcIllHx tpancQopMaropoB paccMorpen Hr.rx(e, CunxesHe rrorepb
B 3aMKHyrbIx HeoAHopoAHbIx cerflx ocyqecTBJrflercs nyreM HcnoJrb3oBa-
H H fl Tp a uc$oprrrarop oB c npoAoJlbHo-norep errH brM p eryJr Hp oBaH r.reM H afip ff -
x{eHllq' qTo paccNlarpuBaercn B l(ypce greKTpurrecKax cerefi v cHcTeM.

Cera, cBflgblBalolqae HcToLrHr4KH gHeprHH, T. e. ocHoBHyrc cerb aHepro-
cl{creMbr, c uotpe6ureJlsMu, flBJlslorcrr, ro cyrn, pacfipeAe/ruTe"lbHbrMn

186

cersMg. 
'OnHano qacro ceru Hanpn)KeHHeM 220-35 rB Ha3blBalorcr

ngTarculu1,l.t, a ceTH 10-6 rB - pacrpeAeJIHTeJIbHbIMH.

PaccuarpHBaf BOSMoXHOCTb OnTHMHSauI{fi _ pex{I{Ma pac[peAeJII4TeJIb-

Hbrx cerefi, ueo6xoAr{Mo HMerb e BlnAy ux oco6euHocrll, onpeAeJlflIolrlHecfl

pasnoo6pa3neM MorrlHocreft o6opyaoBaHnfl H cxeM ceru' a ral{x{e MHoro-
qgcJrennocrbro H TeppHTopuanriofi yAaneuHocrblo rloAcraHquir, He I{MeIo-

nA*z'h'AFn nahrr^vqrt.) Hqnn rqr{)I{tr  uMer[ '  R BI,f I Iv BcTDeqaIOil IVnC-f l
f  l I n A  / l C A V l r n t r l U  l l L U V V l l q J l q .  ^ ^ q A v  ' s ' E  -  - - - ^ J  - - - f  -

"aao*uro.i"o""o 
u.*epur"JrbHbrx upu6opon, nepcoHaJla I'I cpeAcrB TeJIe-

ytrp aBJIe Hur AItfr onep arl{suofi onrHMHsaqHI{ pe>KHMa'
- - 

Bnrecre c teu 6o.nbruafl qucJrenHocrb [oAcraHIIHH I{ nporr}I(eHHocrb

lunuft pacnpe4e.nuTeJlbHblx cerefi AaIOT Bo3MoxHocTb nOIytIHTb B Mac-

urra6e ina-efi crpaHbr 6olruofi eKogoMr{qecxufi _sQQext B pe3yJlbrare

onrHMH3 arlur4 ux pexuMa, cKJraAbrBalouruflcg ug He6onbllrux BeTH.IHH 3Ko-

rroMHH no orAeJIbHbIM o6tertau
OuruhaHsaUHfl pexffiMa cyqecrByroulHX pac[peAeJrl{reJlbHblx cereH

AoJrxffia coqerarbcr c npoBeAeHrzel{ Meporpu iruft uo o6ecueqeHHl'o seo6-

xoAHMoro ypoBgs HaAex(Hocrr.r nuiauuq uotpe6ute.nefi r'r rpe6yeMoro Ka-

rHBaercf.
Kporue Toror cHr.rx(eHr{e [oTepb MoxeT 6url AocTHTHyTO nocToflHHbIM

noAAep)KaHI{eM Bo BKJIIoqeHHoM cocToflHHI,I Bcex yqacTKoB ceTH H coKpa.

IqeHHeM AJII4TeJIbHOCTH BbIHy)I{AeHHOTO OTKJIIOqeH[Ifl HX AJIfl OTbICKaHHfl

Mecra noBperK,(eHufl, peMoHToB 14 ucnsttauufi'

s vI-2. Ouruuzsarlufl ypoBIIs pacIIerIIOfi na,4eJIcHocTE

B HaCroflLqee BpeMe npHHflTo peUIaTb Bce npoeKTHble u gKcnJIyaTaUI{oH-

Hbre Bgnpocbl, CBfl3aHurie C CO3AaHHeM H pa6Orofi-eHepIeTHtIeCKI'IX CH-

cTeM, c yqeToM I{X SKoHoMHqHocTI'I H HaAe}KHocTH. flo cytH' HaAe)KHocTb
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gHeprocHcTeMbl, KaK H nlo6oro arperaTa HJrH ycTpoficTBa, TaKX(e AOJDr(Ha
paccMarpnBarbcr B gKoHoMuqecKoru acrreKTe. IIosbIureHHe HaAexgocTrl
rpe6yet yBeflHqeHnr sarpar, qro ue.necoo6pa3Ho .rrurub B ToM cfiyqae,
ecJIH 9KOHOMHfl cpeACTB B p$yJIbTaTe IIoBbIIIIeHHfl HaAex{HOcTH LI, cJIeAO-
BareJIbHo, yMeHbIrIeHHe o)Kl{AaeMo,ro yqep6a npeBbrcHT aTH .(o[oJrHHTeJrb-
Hbre SaTpaTbr.

PeureHue ocHoBHbIX BonpocoB o6ecne,reHras ,{ocrarorrHo BbrcoKoro
ypoBHfl HaAexffiocTH npol{3BoAHTcfl npH IIpOeKTHpOBaHHH gHeprOCHCTeM.
TeopernqecKu He npeAcraBJlfler tp_yaa MHHHMHsHpoBarb Qyuxunro, trp%-
cTaBJrffrolqyp co6oto cyMMy AonoJIHHTeJIbHbrx 3aTpaT Ha rroBbrrueHr.re Ha-
AexclocrH H BepoflTHoro yUep6a HapoAHoro xossficTBa npH HeAooTnycKe
sJreKTpOgHeprI{H.

Ann peureHufl srofi saAarIH ueo6xoAuMo HMerb cJreryrcrrlHe HcxoAHbre
LaHHble:

BepoflTHocTb orKa3a (euxoAa I{3 cTpos) ocnooHbrx gJreMeHToB gHep-
fOCHCTCMbI;

cocTaB 9JIeMeHTOB SHeprOCr4CTeMbr, BKJIIOqaR MeX(CrICTeMHbre ITldHtdH
cBs3H, H CXeMy I{X COeAHHeHI{ff (e CnAUC.lte HaAeX(HOCTH, T. e. BO3MO}KHOCTH
B3aHMHoro pesepBlapoBaHHfl HIIH pa6oru oAHr{x sireMeHToB rrpu orKa3e

4p yrux) ;
SaTpaTbI Ha yBeJIHrIeHHe KOIr4tIeCTBa SJIeMeHTOB C qeJIbIO LrX pe3epBH-

poBaHHfl urru Ha noBbllueHr.re MorrlHocTI,I;
ueo6xoAuMoe BpeMfl AJII nycKa, BKrroqeHHfl H Harpyxenr,rfl Tex HJrH

HHbIX SJICMCHTOB;

cocraB notpe6urelefi, Hx pacHoJrox{eHHe B cxeMe gHeplocucTeMbr 14
rpaQr.mn HarpysoK; r,IX BepoflrHocrHble xapaKTepHcrHKH;

Bo3r\{ox(Hufi yuep6 napo1uoro xossficrea npu nepepbrBe noAaqu gJreK-
rpuuecxofi r4IrH rennoeofi gHeprHH TeM HJLH r{HbrM norpe6ureJrrM.

3ru xe AaHHbIe, ueo6xo4uMbre AJrfl perreHr{ff [poeKTHofi sa4auu (pag-
BI4THfl CHCTeMnI I{, B .IaCTHOCTTI, O[peAeJreHHfl BeJIHqLIH r,I BI{AOB peSepna),
AoJI)KHII 6urn HcnoJIbgoBaHbI I{ npn perrreHan gKcnJryararrHoHHofi gaAaqu.
O4Haro. onpeAeJleHlae onrr.IMaJmHofi crpyKTypbr cucreMbr c yrreroM Bcex
nepequcneHHhlx AaHHbIx npeAcraBJlfler co6cro npaKTHrrecKH Hepa3peruu-
MyIO SaAaqy He TOJIbKO B Br.rAy ee CJrOXffiOCTlr, HO H B CBff3r{ C OTCyTCTBHeM
AOCTOBepHbrX r.rCXOAHbrX AaHHbrX.

floetouy B npaKTHKe npoexrlrpoBaHus H gKcnnyararluu eHeprocncreM
npuxoAnTcs HcxoAlrrb r{3 cTarr.rcTl,IqecKr{x AaHHbrx o Berurruse Heo6xoAr{-
Moro pesepBa (10-15% or ycraHosneHHofi renepupyrorqeft Morr[Hocru). Tax
KaK oAHa qacrb ueo6xoAnMoro pe3epBa npeAHasHaqaercff AJrfl noKpbrrufl
HarpysKu B cdyqae ee Bo3pacTaHKfl{ npeBbrrlarcqefo sanJraHr.rpoBaHHyro
BeJIHqHHy, a BTopafl qacTb [peAcraBJrser co6op peuouruufi pesepB,
To B ycJloBl{flx sKcnJIyararIHH cncreMbr HaAo HMerb sarrac pacnoJraraeuofi
MOrrIHOCTH nOpfAKa 5:7o/o CBepX MaKCr4MyMa HarpysKH AJrfl AaHHOTO
nepuoAa BpeMeHH H coorBercrByroqufi ganac gHeprHH (ronnHno Ha cxila-
AdX, BoAa B BoAoxpaanJrw\ax r.r r. A.). npa eroM AoJr)r(Ho 6urt o6ecne-
rleHo noKpbITHe cyTotlHoro MaKcr{MyMa Harpy3KH B clyqae BHesa[Horo
BbIx_oJ(a r{g crpoff Has6o.nee Moirlnoro arperara aHeprocucreMbr.

Ha.4exnoctr noKpbITHf MaKcHMyMa HarpygKw- 6ylet Aocraroqnofi
JIHIrrb npl{ TOM yCJIOBHH, qTO pesepBHafl MOUIHOCTb CMOXeT Cpa3y X(e rrpH-
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rrflTb Harpy3Ky BHeganHo BbilIueAruero H3 crpofl arperara. C.[eAosareJlb-
Ho, aTo AoJrxeH 6nrr Bpalqarcqufics pesepB (r. e. us6b'nor MoIIlHocrH,
Bo3Moxruocrb Aorpy3KH pa6oraroulHx arperaron) unn 6ucrponycKaeMbre
arperaTbr npH ycnoBr{H,4onycrurrrocTH lleperpysxu pa6oTaIoIrlHX arpera-
ToB Ha nepuoA rrycKa p€epBHblx. Bm6op roro HJIH Apyroro BapHaHra
o[peAeJrflercr, Bo-nepBblx, crpyKrypofi cucreMbl, T. e. HaJIHqHeM .qocra-
ro.rHoft MorqHocrn l3C u.nn lTV, u, Bo-BTopbIX, gKoHoMHrIecKHuu coo6-
pax{enuflrrau, xaiarcrrrnMacn nu6opa onruMaJlbHoro cocraBa pa6orarournx
arpefaroB ($ V-6).

,I[,ns noAAepx( alc^Hs. ueo6xoAuuofi HaAexGocrH gKcrJlyarauHH gHep-
rocHcreMbr AoJrxffio 6urr o6parqeuo oco6oe BHTTMaHI{e Ha o6ecue.Ie-
r:uto r.rqalrrlgpr.vnfr u flvtyra\ruucevnit wnrofiuqnnnru ec ne6nrr.r R vc.nonragx
I t r ^ v  v l q l r r l v v r r v r l

aKcnJryarawru AoJrxHbr cr{creMarlarlecKu npoBoAnTbcff Heo6xoAr.tuue pac*
Ere-l6r- Ilonvcrur,trrfi oe>r<nu oa6orbl ocHCBHblx. cucreMoo6oasvrcugx JIH-

;  
J  L  ^  

a  z ,  '  ' - .Huft eneKTponepeAarrn Aorx<eH 6urr nn6paH c HaAJIex(aIIIHM 3anacoM no'
crarusecrofi u Ar4Hzunqecxofi ycrofiuueocrl{. Oco6oe BHHMaHHe AoJIx(Ho.
6um o6pauleuo Ha ycrpoficrra aBroMarurlecKoro perynupoBaHl{.fl Bo3-
6yx<4euufl reHeparopoB H Apyrne ycrpoficrBa aBroMarHKI{, o6ecneqt{Balo-
rrlue coxpaHeul{e ycrofiqneocru B aphpufiuux poKLIMax.

O6ecne.renue Heo6xo4raMoro ypoBHs HaAex(Hocrg pa6oru,t cereBblx
gJreMeHToB gHeprocucreMbr (n uenou, a He KaxAoro orAeJlbuoro gJIeMeH-
Ta) Aocrr{raercfl npr{MeHeHHeM ycrpoftcrn aBToMarurlecKoro rloBTopHofo'
BKJrrOqeHr.rf H aBTOMaTI{qeCKOrO BKJIIOqeHI{fl p$epBa.

Boguox<Hocrb onruMlr3awrr ypoBHfl HaAelr(Hocru sHaqHTeJIbHo 6oll-
Irre B MecrHbrx cHcreMax gJIeKTpocHa6xeHHfl, nHTaIoIIIHX KpynHble ilpo-
MbuxJreHHbre flpeAfipunrn4 ropoAa I{JII{ ceJlbcroxossficrBeHHble pafioust.

B or4e.nrHbrx cJryqaflx, KorAa usBecrHa BeJTHtIHHa Bo3Mo>I{Horo yuep-

6a npu HeAoornycKe gJreKTpogHeprLIH norpe6ure.nnu, Mox<Ho orKa3arbcfl
or HcnoJrb3oBaHufl cpeAHI4x sHa.IeHHfi yAeJlbHoro Yrqep6a (0,10-

0,60 py6./rBr . q) u BBoAHrb B pacqer KoHKperHbre BHarreHLIfl c IreJIbIo MHHH-
Mr{3arluu cyMMbI Bo3Mox{HOrO yqep'a u Heo6xolnMblx 3arpar.

llycru Ha npeArrpufl,r*rr4 HMeercff / HesasacuMbrx rexHoJIorHrIecKHx
npoueccoB (a: l-,...., l), nupa6orKa npoAyKuHH Kil4Aoro H3 Koropblx

cocraBJrfl ff Ao;ff:;.; yqep6 or nepepblBa B noAaqe aHeprLIH cocraBJlfler
A g a

Uo oruocureJlbHblx eAHHHII (py6. Ha I py6. npoAyKltuu); _eepoflrHocrb.
cgux(eHr.rfl no4anaeuofi [peArrpuflTrro MorrlHocru Ha AP coctaBJlfler

q (P) 
+ 

CpaeHunan neponrnufi roAosofi yqep6 c ueo6xo4HMbIMH

roAoBbrMH 3arparaMH AJIfl ero npeAorBpauleHHs, noflytluM

q (P) LPAosot,5 Ar (p + r) + B (vl-l),

rae AK - .uonoJrur{TeJlbHbre KannTaJroBJro}KeHltfl , p -HopMarueublft Ko$-

$nquenr, | - orqflcreHnfl. Ha aMopru3auuro H B - pacxoAbl no gKcrlJiy-

ATAIIHH.
Ec"nH 6u o6e qacru HepaBeHcrBa 6u.nu HenpepbrBHbrMu Qyttxuunun

AP, ro qro6u uait. u onrHMyM, Mox(Ho 6uno 6H ssstn Hx pa3Hocrb H npn-
paBHffrb HyJrro ee npolI3BoAHyIo. Tar KaK sru QyuxqHH He4u@epeuqn-
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AP

pyeMbre, To HaAo 6pam AHcKpeTHbIe 3HarIeHHfl AP, oilpeAeJrsrorquecfl
H3MeHeHI{eM cxeMbl (pas.nuuHble MorllHocrH rpancQopMaropoB r{JrH nHra-
rcuIHX .nuuuft), v npoH3BoALIrb cpaBHeHHe.

I{enecoo6paeuo crpor{rb H3oJIHHHH yurep6a An B KoopAnuarax Bpe-
Nrs - cHlrlr(eHue MoulHocrn (pnc. VI.l) , alailHsrapys yu{ep6 H AJrHreJrb-
HOCTb CHHX(eH?rfl MOTqHOCTH nO OTAeJIbHbIM TeXHOJIO|HqeCKHM rrpoqeccaM.
l4sonurus Ao :0 onpe4eJlrer AonycrgMoe BpeMfl cHHx(eHHs roAaBae-
*roft MorrlHocru, He BrlsblBaroqee yqep6a (no4aqa MarepuaJroB e 6yHxe-
na- na{ora r{ae.ocoB Ha neceDRVaDLI vt r- n-)- Be-nutruse A- : oo onne-
r - r  r  r - - - r - J  - r - -  - - - t -  ' - u' - u

AeJrfler noJrHyro HeAonycrH-
MOCTb CHI{XeHHfl MOII{HOCTH.

R, tratrarl,T,rtn,.rv ..rrrrrrqq\a ED
r r v r r v r v l J u r l r  v d r J  a q r r 4  p

JIeByro qacrb BbrpuDKeHua (VI-l)
ueo6xo4urvro 4o6aurqTb Berlofl T-
nr,rfi yurep6, cnasannuf, a'nou-
pexAeHrreu o6opy4oBaHr{fl npu
[epepbrBax B [oAaqe gJreKTpO-
gHeprHH.

Perueuue saAaua onrHMH-
sauHH ypoBHfl HaAex(HoCrH oII-
peAeflqercs oTHeceHr{eM norpe-
6nrenefi x roft Lrilu unoft xare-
ropHH no HaAexHocTH H HC-
noJrbSoBaHHeM ycJroBHbrx Hop-
MarHBoB nepoaruoft cyMMap-
uofi Aar{TeJrbHocru orKaga
oTIeJIbHbIX SJTeMeHTOB CeTH

t
VI.l. Coourouenue Mex,qy Benrr{Huofi. n Aau-
TeJrbirocrbro cHl{xeuus troAaBaeMofi upe4npu-
qruro MorqHocTH, He BblgbrBarorqee yqep6a
{A : 0) n coeepureHHo rreAorrycrrruoe (A - oo).

(Hanpnrraep, TfI 1010,4 xB -
12 qacon B roA, Jrr4:r.r4r4 35 xB - 0,7 qacoB B roA ua I xnnonrerp) u o6rqefi

B Hacroflulee BpeMs AocroBepHbre AaHHbre o6 yqep6e npn HeAoor-
nycKe gJIeKTpogHeprEI,I pasfiHrlHbrM norpe6nre.nsu orcyrcrByror. B paB-
nofi cteneHu TpyAHo o[peAeJlurb Heo6xo4Hlrnfi ypoBeHb HaAexHocrn u
BarpaTbr, rpe6yeMbre AJrfl ero o6ecneqeHufl.

B nexoropblx cfiyqarx Mox(eT oKasaTbcfl qeJrecoo6pasuuM ocyqecrB-
JIflTb rnuoeoKpumepunrtwdgn onmu.tutusaqutu. MeroAu raxoft o[THMH3aTIHH
(uasrtnaeuofi Taxxe u eercmopnoil onmuJytusaquert) B Hacroflulee BpeMr
paspa6arblBzuorcn u HaquHaror rrrupoKo npr{MeHflTbcfl. flpvrnnenureJrbHo
I( paccMarpuBaeMofi sa4a.re perrb Mox(er nATH o 6nxparepHaJrbuoft onruuu-
SaIIHH, T. e. OnrHMH3aqlIH nO AByM Kpr{Tepr{flM - SKOHOMHTTHOCTH H Ha-
nellmocrr{. I4ccne4oBa*nfl, gToro Bonpoca BbrnoJrHeHbr B KIIH.

flpone4euuble AJrn pflAa ropoAcKHX cereft pacqerbr noKa3aJru,
qro ycJroBus onrHMyMa rro gKoHoMuqHocrr.r (r. e. no fiorepflM gnepruu) u
IIo HaAexHocrrl o6uqHo rre coBnaAaror. O.AHaro gru ABe rrerreBbre Synx-
rlI{H Moryr oKa3arbcff coruracHblMH B HeKoropoM AHana3oHe HSMeHeHHfl
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TIe3aBHCHMbIX IIepeMeHHbrX, T. e. HX npOH3BOAHbre no roMy Hrrr4 HHoMy
apryNleHTy lvloryr LIMeTb oAHHaxoeHfi 3HaK. B gToM cryqae orrTHMH3&-
IrHfl no oAHoMy Kparepuro 6y4er B To x(e BpeMr o3Haqarb npu6nux<eHne
K onrHMyMy H no ApyroMy Kpl{repHto. flpa sroM ueo6xo4urr,ro coro-
craBHTb xapaKrep H3MeHeHHfl rreJreBhrtr QyHxqHfi H orAarb npeHMyurecr-
BO Kpr{TepHro, HMerouleMy Har{6o.nsuyro KpHBH3Hy. Bexropuafl orrHMH-
3aqHfl He r{cKJIIOqaer, a, uao6opor, 3aqacryFo npeArloJraraeT Bo3Mo)KHocrb.
9BpUCTHIIeCKOTO/UOAXOAa K peIrIeHI{IO 324arIH, T. e. HClOJrb3OBaHHf HH-
TyurHBHbIx, onuparoulrxcfl Ha npeAlrlecrnyrcuqufi orrbrr, coo6paxeuufi-

V,Ier xapaKrepa H3MeHeHHfl rreJreBbrx QyHxqHfi (ux xpnnuaun) rpu-
o6peraer oco6oe 3HarreHue B Tex cryqaflx, KorAa srtr Qyaxuuu H3Me-
HffIorcfl HecorJlacHo, T. e. KorAa yMeHbrrreHnro oAuofi 

'coorBercrByer

yBeJHqeHHe .4pyrofi. iipt sroM oKa3brBaeres Bo3Mox(HbrM, orpaHl{rruB
AonycrllMyro o6.nacm H3MeHeHus 6o.nee uo"norofi uenesofi Synxqnra, sHa-
qLITeJIbHO yIyrIuIHTb perueHue IIo 6O"nee KpyTo Bo3pacTaroqeft Uenenofi
Qyuxquu.

A.nropurnru peIUeHrIn noAo6Hux saAatl qe.necoo6pa3uo ocuoBbrBarb
Ha Merole noKoopAr{HaTHoro AHcKperHoro c[ycKa-

S VI-3. ffonumeuue Earrpsirceuu.r.
Ourumuaaqn.ff rrorcaBare;refi lcaqeerBa axercrpoaneprutr

|OCT 13109-67 onpeAeJlfler rpe6orauua K nor(a3areJrsM KaqecrBa
gJreKTpo3HeprHH. rlacrora - gTor salKnefiurufi noKa3areJrb KarrecrBa -
AoJrx{Ha rrogepx<HBarbcfl rrocroflHHoft c xo.ne6aur{rMu B npeAeJiaxr' o6yc-
JroBJIeHHbrx oTr4M IOCT'orr,r, TaK x(e KaK H AorrycrnMoe orKJioHeHHe KpH-
gofi r{3MeHeHr{s MrHoBeHHbrx gHaseHHfi Hanpflx(eHr{fl or cHHycoHAbr,
onpeAeJrfleMoe cneKTpaJrbHbrM cocraBoM ToKoB HarpysKH.

Taruu o6pasou, e ycJroBr4flx gKcrrJryaraqllu gHeprocucreM Mox(Ho
roBopr.rrb o6 onruunsarrur{ AByx ocHoBHbrx noKa3arenefi - BerIdtIIaHbI H
cr4MMerpr{H Harrpflx(esuit. Onruuugaulafl oTI{x noxasarenefi peuaercr,
B ocHoBHoM, npu rrpoeKTr{poBaHun. OAsaxo pn4 coo6paxeunfi, onpeAe-
JIflIOITIHX OnTlrMaJIbHOe 3HaqeHI,Ie Hanpfl)r(e[Hfl,, CJIeAyeT HMeTb B BHAy H

npH gKcnJryarauHu gJreKTpr,rrrecKHx cHcreM, KorAa pelxaeTcfl Bonpoc He o

HOMHHaJTbHOM 3HaqeHHH HarrpflX(elg'Lrfl., a O AOnyCTHMbIX I{ IIeJIeCOO6paS-

HbIX BCJII{qHHAX OTKJIOHCHHfl OT HCTO.
I4Hrepecn reHepr{pyroqefi u ilepeAaroqefi eHepruro qacrefi cucreMbl

rpe6yrcr noAAepx(anLrfl, HaflpflxeHrls Ha BbrcIrIeM Ao[ycrHMoM ypoBHe.
3ro qe.necoo6pasuo no ycJroBr{flM cHllx(eHnfl norepb sHeprHI{ H noBbIIxeiIHr
creneHu ycrofiuunocrn cucreM. Kar HgeecrHo, [orepn B JItIHHflx gJIeKTpo-

nepeAarrH cocrofr rr3 noTepb Ha HarpeB, saBl4cfrrlHx oT npoTeKarcIqero

T9K2, r.r noTepb Ha KOpOHy, OnpeAeJlflIouluxcfl HarIpflx(eHLIeM.
CooreercrBeHHo gToMy Ha rroAcraHuuflx Mo)I(Ho BbIAeJIHTb [orepu B

M e A r { H n o r e p H B c T a J I H .
llpra noBhrrueHur{ Ha[prxeur{fl norepll axrueHofi MoIIlHocrI,I Mo)I{Ho

oueur{Tb cJreAyroulunr o6pagou. EclH npuHflTb, qro [orepl{ aKTHBHofi trtou-
HOCTr{ B Cerr{ COCTaBJr.flrcr 8-12/s, rrHCJro Cryneuefi rpancQopMallHH -

3-4, a rocroflHHbre noTepl{ s oAHofi cryneull (c yueroM norepb peaKrl'IB-
Hofi ruoqHocrH, yMHox{eHHbrx Ha ee sKoHoruHqecKnft sxeusaneHt) paBHb[



'o,4fs, ro norepn, saBHcfIIlHe or HaflpsxeHufl, cocraBflT l,2--1,60/o, a
norepu, 3aBucflrrl,He or roxa, coorBercrBeHHo 6,8-10,4%.

florepn Ha KopoHy HaqHHaIor saMerHo cKasbrBarbcfl ua o6qeft seag-
quHe [orepb IIpIr Hanpflx(eHHflx 330 rB u BbIIIre. OAHaxo pexil.rM auHuft
TaKoro Haflpflxennfl onpeAeJlflerefl, B rrepByto oqepeAb, coo6paxeggsMr.r
ycrofiuuBocrn. flpn eKcrlJlyarauuoHHbrx rone6asnsx Hanpflx(eggfl gTH
.rlorepH HSMeHffIOTCff He3HarIHTg[bHO, ITO9TOMy HX MOX{HO He BBOAHTb B
pacrler gKoHoMl{tlecKoro P_QxHyg (rerra 6o.rree, qro xrecrxofi cBflsH MeXAy

qeHnrr orBerBJreHr,rH TpaHc(popnaaropoe), a ne-'peMeHHbre - o6parHo [ponopqHoHaJrbHbr ero KBaApary, ro IIpH floBbr-
rrIeHHH Hanpflxeuua na l/s HsMeHeHHe fiorepb cocraBHT

too l(ffi + r,2. r,ol') - s,o] : 8,0 : - r,BT %
{np LU - l0% era Berruqr{Ha cocraBr{r oKoJro - 10[il.

IIo runutlHblM craruqecKuM xapaKTepHcTHKaM no"pe'6n renefi Mo;11go
rnpHHsrb, tITo trpu noBbIrueHHH Hanpflx(enun na l/s aKTHBHaT uarpy3Ka
.norpe6ureneft Bo3pacraer Ha l%o, a peaxrnBHafl ) na 207o, T. e.

d P t _ P t  i l Q t  . ' Q t
v r : f ; t  w : z i i -

C yrleroM H3MeHeHHfl, HarpysKu Mox(Ho orreHuTb ngMeHeHHe norepb,
HMefl B BHAy, urO.Q - P tg g,_ H 3arucarb AJrfl ynpoqeHnofi cxeuu saMerqe-
tld,r/.fl., noKa3ausofi Ha pHc. VI.2, qacrHyro [pou3BoAHyro [epeMeHHbrx
'noTepb MorrlHocTr.r IIo HanpflxeHHro:

: #lzu'n,+-2urt *2eil'2# -zua?l:
zq? 2p2, tgz g:VTr : f r f , r . (vI-2)

'Tar xax LPo: #tH + eb : +(r + tg, q), ro orcroAa (Jz :fr x
x P|(l + tg'g), a noAcraBHB B (VI-2), noryuuM

aLPo _
AU

flpunaeu 4nn npHMepa cos g
A D: fr3-'o'38'

2L^Potgz q
U ( r + t g r p )  '

== 0,9; rorAa tg g -

(vr-3)
0,483 " ffi-:

192 u,  6-333

(vr.6)

nns nocroflHHbrx rror epb + : g+ (xy6uuecxan saB'c'Mocrb
or Harpflx(eHHfl JpH u,_6nusxHl K eAraur,lqe). flo"naraf , qro Ap" cocrae-
Jlflror liYo, a APo -85% or o6qux norepb, Hafi4eu, qTo

#:+ ++:  (0 ,8b .o ,B8+ o , rb
3aencHrr{ocrb H3MeHeHHfl orHocuTeJrbHbrx uoreps Ap*

uafi.nerrr lrarhrheneT{rr r,r nnR2Trrr trMr a  - -  -  ^ - - I

3)+:0,77 +
oT HanpflxeHHfl

AP0
ztr uPi

CneAoeareJrbuo, noBbrrrreHr{e Hanprx(eHus Ha lo/o c yrreroM Bogpa-
cTaHHs HarpySKH CHHX(aer OTHOCT{TeJrbHyrO BeflHrrHHy noTepb Ha 0,23%.

VpooeHr HarptxeHl4s B ysJrax pacnpeAe.rrure.nlHofi i"r" AoJrx(eH
oflpeAeJlffTbcr c ytleroM HHrepecoe norpe6ureneft. B I29] noKa3aHo, qro
cooTHorleHHe Mex(Ay onruMa"rybHbrM Uo 14 HoMHHaJrbHbrM Un uanp.RX(eHH-
flMH AJrfl JraMn HaKaJrHBaHUfl OnpeAeJrfleTcfl KaK

+:Yw4 , (vI-4)

rAe 4 -: II€H& gJreKTposHeprHH, KOII. /t<Br - q; h - yAeJrbHafl UeHa JraM-
IIbI B KorI., orHeceHnar K I xBr - .r norpe6.uaeuofi gJreKTpo3Heprur.r;
T, - cpoK c.rryx6rr JIaMnhI B qacax rtpn HoMr{HaJrbHoM HarrpsxeHau.
Ec.nu Tn - 1000 qacoB, ro ero coorHorrreHue paBHo l,03g npu 

| 
: g

H 0,979 rrpr + 
- 4. B nepeou cnyqae, npu 6o.uee Aoporofi enexrpogHep-

rHH, Bb[roAHee noMepxl'tBaTb Hanpflx{eHlle BbIIIIC HoMHHaJIbHoTO ua 4/s,
AilKe 3a cqeT noBbrrrreHHoro lI3HoCa JIaMn.

B cBr3r.r c r{sMeHeHraeM u c.ny.lafiubrMr.r xone6aHnsnau HarpysKa He
Moxer ocraBarbcfl [ocroflHHbrM H rranpflx(e]rrte Ha ruHHax no4crauqHfi
pacnpeAeJlHTeJlbHofi cetH. Hecuotpn Ha ro, qro, KaK Mbr BHAeJTH Bbrrrre,

: rll ,,0, -2uoi ,0, + u'"5 or1. 1ur-s)
L o  o  o  l

3Aecr , - y(".nruufi qacoeofi y_qep6 npeAnpu nrLtn B py6./(rB)z . u,
onpeAeJrnroulufica BHAoM 3arpar 3 Ha nupa6orKy rpoAyKqHH or Harpfl-
xeHHfl H, npu6arExeHHo, panunrfi

_ t 4 2 3t : T @ '
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flepnufi HHrerpaJr (VI-s) Aaer KBaApar cpeAHeKBaAparr{qHoro U.n,
a mopofi - cpeAHee Ucp 3HaqeHI{e Hanpsx{etufl. BcnouHran, qro, B co-
oTBercrBHH c reopHefi BeporrHocru, Aucnepcl4fl D, T. e. ueurpa.unHtrri
htoMeHT BToporo nopnAKa, Mox{er 6uru onpeAeJreHa KaK pa3Hocrb HaqaJrb-
HOrO MOMeHTa BTOpOTO [OpflAKa, T. €. MaTeMaTHr{eCKOfO OX(HAaHHfl KBaA-
para cnyuafiuofi nenuuuHu U, 14 KBaApara MareMaruqecKoro ox(llAaHufl
grofi BeJIHqHHbI, noryrll{M

Y r : zT yt-l!" - 2t-l o[J", * u?l : zil I(U'* - I-]?J +

+ P?, - 2u ou "o * u3)l : zT ID (u) * (6u"p)'1. (vI-7)

Taxuu o6paeorra, MoN(Ho npeAcraBuTb, qro yrqep6 cKJraAbrBaercfl ws
Aiiyx cocTaBJifirorilHx: nepBoe r.rs Hi{x oirpeAefiffeTcfi oTKJioHeHHetui cpeA-
Hefo Hanpf lx{eHHn OT onTHMyMa OU"o -  UcDTUo, a-BTopoe -  KoJIe-
6a:nvtstrlt Ha[pfl)KeHuff KaK qeHrpllpoeassofi cnyuafiuofi BerHtIHHbI.

3aAaqefi onrHMH3arrut ypoBHfl rranpflx(eHufl rBJrflercfl ycrpaHeHue
nepnofi H3 HHx paquoHaJrbHbrM au6opona U"o : Uo. 9ro Aaer Bo3Mo)K-
Hocrb nu6pam fl ycraHoBurb ueo6xoAuMyFo ne;iuqnHy xoaQ$uuneHTa rpaH-
cQoprllauur.r rpaucQopMaropoB vrtrrr rrpl{MeHnrb ycrpoficrno peryJlnpoBa-
Hr{ff ero noA Harpysxofi PnH). CunxesHe nropofi cocraBJlflroqefi Mox(er
6srrt AocrHrHyro Bo3Aeficrsflervr Ha pexsM Harpy3nr4 u npHMeHeHHeM cne-
rIHaJrbHbrx peryJrupyroillux ycrpoficrn. I4srraeperrue ALIcnepcHH H cpeAHero
Harlpfx{eHHs B ycJroBHflx SKcrrJryararlllvr MoxeT ocyuecTBJrflTbcfl c no-
Molrlbro raK Ha3bIBaeMbIx u&meepa/lbHbuc BonbmlvrempoB.

B c.rryuae HaJrr,Iqun o4noQasHbrx npHeMHHKoB gJreKTpnqecKofi euepruH
BO3HI,IKaeT elqe OAHa 3aAarla OnTHMI{3a{HH peX(HMa - CHLIX(eHI,Ie AO MHHH-
MyMa yuep6a, flBJlsloulerocfl p$yJlbraroM HecHMMerpLIH Harpy3KH. Oa-
uoSaeuyro HarpysKy co3Aalor rflroBble [oAcraHqLIH u sfleKTponerlu
(n uexoropbrx cryqaflx) ra 6uroBbre rorpe6ure.nu (novru ncer4a). Taxuu
o6pasoru, gTa 3aAarra noJrHocrbro orHocl,ITcr K onrHMHgaqHH pexuMa pac-
npeAeJr HTeJrbnbrx cerer?.

BosHHxHoBeHr{e HeAonycrurrrofi HecuMMerpfi*t Hanpfl)Keuufr, yxyA-
uaroulefi pex(HM pa6oru 4nurare.nefi H srrgHsaoulefi AonoJIHHTeJIbHbIe
lorepu gJreKTpogHeprnu B pacfipelenure.ntuofi ceru, npeAorBpaqaercfl
MeponpuflTrrrMu, flpeAycMorpennbrMu npu npoeKTHpoBaHLIu (npunaeueuue
clrMMerpr{pypulux ycrpoficrs H HefirpaflepoB, HcnoJrbsoBaHne cuMMerpu-
pyrcrqux ceoficre KoHAeHcaropHbrx 6arapefi v cr.IHxpoHHbtx ABllrare.nefi
H rtp.). Ho u npn [poeKTHpoBaHHr{ H B ycJroBnflx gKcrJryarauun AoJIxHbI
npr{MeHflTbcfl ocnoBHbre cnoco6u npeAorBpalqeHus tIoflBJIeHHfl HecHM-
Merpr,ru Hanprx(esufi - KoHrponb v noAAepxanue paBHoMepHocrn pac-
npeAeJreHufl o4noSasHofi HarpysKu rlo Qasarr,t nusufi.

S VI-4. OrrtuurBarlns perrcnMor pa6otrr
rlrrororpanc{opmaropHbrx noActasr{ufi

Bn6op cocraBa BKrrcqeHHbrx rpancQopMaTopoB. HaueHrqquefinufi
pex{HM pa6oru rpancQopMaropHbrx noAcraHqufi onpeAeJlflercfl nyreM MI{-
HHMH3aTIHH noTepb B TpaHcQoprrraropax rIpH ycJIoBrIH repeAaqH gaAasuoti

cyvnaapuofi MourHocru.

t94 7* 195

Onrurausauuq pexHMoB MHororpanc$opuaropHbrx flo4craHunfi saxrro-
rraercs B ru6ope qHcJra u MorrlHocrn pa6orarcrqHx rpaucQopMaro-
poB-

llorepu MoIIlHocrH B TpaHcQopnratopax MolKHo [oApa3AeJrHTb Ha rrocro-
flHHbIe, He 3aBHCflIqHe OT HarpysKLr, H nepeMeHHhre, nponopqHoHaJrbHbre
ee KBaApary. Ha pHc. ffr.3) rroKa3aHa 3aBHCHMOCTb noTepb or cyM-
uapHoli Harpy3KH roAcraHuvu c AByMfl rpaHcQopMaropaMu .MorrlHocrbro
S' : l0 s So': 16 MBA. Harpysxra Su,, u'Sir(i+2),bnpe4e.osrotr1r4ecs
-u*u*" n"plaaoa""" KpI,IBbIX, rBJlflrorcs KpumuqecKult4u HaepryBrcaruu,
onpeAeJrfrorrlHM_H qe.necoo6pa3Hocrb nepexoAa c rpancQopMaropa MeHb-

/1tt VI.3" 3asucuMocrb rrorepb e rpanc$oprua-
Tnn2Y  r l ' n  L l  gn f t t r ?v r r  nnn^ roE ty l r r t_ _ r _ - -  - -  - - - - Y J  q r r q r r r r .

Be.[HrruH xparauecxoli Harpy3Ktr or
SKOHOMHgecKoto SKBHBaJIeHTa peaK-

rusHori MorrrHocrH:
CNJIOIIIHbIC _ NO CPCAHHM 3HAqEHHflM NOTEPb
a rpaucgopvaropax l0rB,  100-I000 xBA;

nyHKrr.rpubre - I l0 xB, 10 - 40 MBA

sr
&;'
om.ed

/,2

0,8

0,n b 0,04 q08 0,/2 0,t6 /,om.el.

utefi uoulHocru ua rpaHcQopMarop 6o.nrureri MorrlHocrr H, npu Aarrnuefi-
IUeM Bo3pacraHl{H Harpy3KH, c rpaHcQopNlaropa 6onrurefi Morrluocrr4 Ha
ABa (r. e. BKrIorIeHHfl rlepBoro rpaucQopMaropa napaJrJreJrbHo co BropbrM
vJIu pacnpeAeJleHHs HarpysKH [pO[OpqIaOHaJrbHo Ux MoUIHOCTflM npr{
pas,4e"nruofi pa6ore). Ec.nu AeficrsureJrbHarr Harpy3Ka 6o.nuue KpHTH-
vecxofi, cJleAyer nu6parn ror *rs AByx cpaBHlrBaeMbrx Bapr.raHToB, npu
KoropoM MolllHocrn pa6oraroqux rpancQopMaropoB 6onuue, u o6paruo.
Taxuu o6pasorrr, KpHTLIqecKHe Harpy3KH H onrHMaJrbHbre pex(HMbr MoxHo
Haxo,U,LITb rpaQr.ruecxu. OAHaxo BosMox(Ho H aHanrrTr4qecKoe perueHne
grofi saLaq.v.

Paccuorpuu o6rquft cnyuafi MHoforpancQopnaaropuofi rroAcraHur{H u
cpaBHHM ABa pelKHMa ee pa6orrr. B oAnou Hs HHx cyMMapHafl MorrlHocrb
pa6oraroqux rpan@opMaropoB cocraBJrrer XSo, e ,4pyroM XSr. I,lsBecr-
Ho, rITo rIpH rlepeAaqe no cerH peaKTuBuofi uoulHccra Bo3HHKaror rrorepu
aKTHBHofi uoqsocrn. lloerovy 3arparbr Ha AocraBKy peaxrueHofi h,roul-
HocrH K ToqKe norpe6"neHHs oT HcrorrHHKa Mox(Ho oqeHHTb aKnHo.ttuqecgu.il4
eKsu&a,/teHmotrt peaKmu1uoti noulHocmu y r<Br/xBAp. Tor4a npHBeAeHHbre
norepH MoLllHocrH 6yAyr paBHbr cyMMe rrorepb axrHsHofi MorqHocrr{ u
norepb pear{Tr..rBHofi rvtouruocrH, yMHox(eHHbrx Ha y.

/5 SE,/,/BA



O6osHaqHM Anfl pe)KLIMoB a n b nocroflHHbre npr-rBe,{enHbre norepn
xPro w 2P* u nepeMeHHbre 2Poa vt ZPouL.

H anpaxeH r{fl KoporKoro 3aMbrK aHHfl nap aJrJreJrbHo pa6orarcqux Tp aH-
cQoprraaropoB AoJrlrffibr 6urs oAI,IHaKoBbrMH, npu eroM Harpy3Ka pacnpe-
Aefiflercq Mor<4y HHMH nponopqaoHaJrbuo HoMriHaJrrHof,r MorrlHocru.
A.'rs onpeAe/reHnr xparrruecxofi Harpy3KH S*oa npHpaBlrI.IBaeM cyMMap-
Hbre rrorepH B cpaBHHBaeMbix pex{I4Max

s:
,pca*zPoo# -  rpcb (vI-8)

Ta6nuqa 23- florepr{ B rpalrc$opmaropax

flper cyMMapHofi HarpysKe S> ) S*oa cJleAyer nu6parr pex{HM b,
ecJru XS, ) XSo.

B rona cJryqae, KorAa orHolxeHue k nepeMeHHbrx npLIBeAeHHbrx norepb
K nocroflHuiru oAHHaKoBo AJrfl Bcex rpau@opMaropoB, noJIyqHM BbIpa:Ke-
HHE

t * * : { w (u-t0)

KOTOpOe MOX{HO HCnOJrbSOBaTb Jlr{rrrb B KarreCTBe nepBOrO npu6.nuxe[Hfl,
TaK KaK KpHTr,rqecKafl Harpy3Ka SaBHcvrToT pa3HocTII norepb, H rrpkr oTKJIo-
HeHHflX HX OT CpeAHHX BeJTHqHH norperrrHocTb MOXeT AOXOAHTb AO AeCfllL
KOB [pOqeHTOB.

Ec.nu MorqHocrr{ Bcex rpancQopMaropoB oAHHaKoBbI u paeHu S", To
KpuTurrecKafl HafpyaKa npu nepexoAe or n BKflroqeHHbrx rpaHc$opuato-
poB K n* l  t r  Hao6opor  6yaer

OrgoAa JrerKo HaxoAHM

r/t**:V (vI-e)

(u-l l )

B Kypce €.nerrpuuecxzeI flonsrnff o rrocrognnblx
MAIUHHbI}.

&nrz*tr-s"{ryT

rr nepeMeHHbrx noTepffx AaroTcfl
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s*tu-ru : 8,80 MBA,

qe.necoo6-

flo |OCT 12965-67 ornomeHHe rIepeMeHHbIx norepb K nocroflHHbrM
.4"rrfl rpaHc$oprraaropoB MoulHocruo l0i0 MBA JIeII(Hr B rrpeAeJlax 3,3-
3r4. B saeucnMocra or yAaJreHHocrH ToTIKH norpe6.neHufl or HcrorrHnKa
peaxrunuoft MorrlHocru peKoMeHAyercfl IrpHHHMarb Y : 0,02 -: 0,20.
Ha puc. VI. 4 noKa3aHbr 3aBHcHMocrH I{pHTHrIecKHx HarpysoK noAcraH-
qHH c rpaHcQopMaropaMn o4ruaxoeofi MoIrIHocrH or gKoHoMuqecKoro

sKBHBaJreHra peaKr[Buoft uoqsocru. I,Iu4excu npu S* yKa3hlBalor: 12 -

Trenexon c crrlroro rnassbonMaroDa Ha rrBa: 23 - c IIBVx Ha rDI{ u 34 -- - - r - . - - ^ _ r - _ _ - - r - f I . . , - . . J 1

c rpex Ha rrerbrpe. 3Ha.reHufl KpHTHqecKIrx HarpysoK orueceHbl K HoMH-
na.nrsoft MoIqHocrH oAHoro tpaHcQopMaropa. tn
f-Trrrrvrr,rnrJr-rA rrusvtw n.nqnnqTnq lr rlnHl,fx(2lfr- *A 

'"
r  r J  r r ^ \ .  r r y r r s  v  

t
rrluM rpaHcQopMarop€tM 110 rB uoItlHocrblo
10-40'MbR', i-nrrnrui"r" - 10 xB lutorusocrblo S24
100 - 1000 xBA. l4s pr
nPu Y : 0,06 oroPofi rPa
HaAO BKflroqaTb, KOIAa 06
craHqHld npeBblcl{r 59Yo
tpaucQopl\,Iaropa), a rperu

Pasru.rae B xoAe Kpr{Bbrx AJrfl rpaH@op-
MaropoB 110 u 10 xB (y6nnanne HJIH Bospa-
craHue S* npu yBeflHrIeHHH y) o6tscuseTcfl
cyqecrBensofi pasHnlrefi e coofirolxeHl{H ne-
peMeHHbrx H nocroflHHblx norepb peaxrueuofi
MoulHocru. Tar, AJIn rpaHc$oprrlaropoB 110 xB
uw :  10,5qt . ,  ,  a  I * . *  :  0 ,7 + 0,9%, T.  Q.
Hx orHorueHue paBHo 15-12, aAiln rpancQop-
MaropoB l0 xB t )x  :4 ,5 +-  5,5,  a  I * . * :
: 3,2+- 2,0oyo, vt \tx orIIoIUeHHe 3HaqHTeJIb-
Ho MeHbure. OrgocureJlbHo 6onnuas BeJIHTIH-
Ha florepb Ha xoJlocrofi xoA AeJIaer BbIroA-
HbrM noBbrrreHl{e KpHTHIIeCKHX HarpySOK npH
Bo3pacraHuil y.

hplrn'rep. Ha noAcraHIII{I{ I 10/10,5 xB ycraHoBJleHbr rpaHcQopMaropbl
MorrtHocrbro l0 MBA lr 16 MBA. Onpe4eJll{rb KpuruqecKHe HarpysKlr
roAcraHuuu. flo fOCTy HaxoAHM norepn, nu6upaeM y : 0,08 H paccqu-
TbrBaeM npHBeIeHHbre rorepn. PesyJrbrarbl pacqera npr4BeAeHbr B ra6n. 23.

Bxno'-reHue BToporo rpancQopMaropa H orKfloqeHue nepBoro qeJreco-
o6paano B coorBercrBul{ c (VI-9) npu Harpy3Ke

pa6ore Broporo rpancSopvraropa (16
BKfiroqarb AonoJIHI{TeJIbIto npH

l ro,* ia ,^ i
W , l t ,',, to _: to -l t?*lo - _i n

VI.s. A6conrcrHufi (A) lr or-
HocureJrbHuft (^B) nepepacxoAbr
MOTIIHOCTT.T Ha nOTepH B TpaHC-

Qopuaropax npr HerpaBr.rJrb-
uou nn6ope poKr{Ma pa6orsr
(C) no cpaBHeHuro c orruMaJrb-

HbL\r pex(r.rMoM (D).

: 4,47 MBA.

MBA) nepeufi

&, ' - ru : { t44 219,4
102 162

flpt.l
pa3Ho

{

6 2 , 1 -  3 6 , 9
2t9,4 363,4
r6t--Tf,-
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Ha puc- VI.s noKa3aH nepepacxoA MourHocru norepb npu orKJroHeHHH
oT otITHMaJIbHoro pex(HMa AJrfl paccMorpeHHoft sHure noACTaHrrHH. B He-
sKOHOMHrrHbrx pex(HMax eror rrepepacxoA MolKer AocrHrarb 20_30 gzo .

S VI-5. OnrumnaarrrrJt pelrcumoB crrcreM Dnercrpocna6ncenns
rrpoMbrrrrJrerrHbrx rqleArrpfisrrfi c oAHorpaucQopMaroprrbrME

rroAcTaHru{flMu

Paccuorpuna Bo3Mo)KHocrH otrTHMHs ar\HH pexHMoB cucreM eJreKTpo-
cna6x<esus npoMbIIxJIeHHbIx npeAnpHsruft c oAnorpancQopMaropHbrMu
IroAcraHI{HflMH. PesepeapoBaHae rpaHc$opMaropoB raKux'noAcranqr.rfi
o6ntuHo ocyqecrBJlfleTcr ilepeMbrrlKaMH, cBfl3brBarorrrHMu rrruHbr Hu3ruero

Tadttuqa 24. tiaryyKa rpancrpopuaropon
H nepeMbrrtxH rrpH pa3Jrr{qHHx pexuMax cxeMbr

(no puc. VI.6)

VI.6. Pacqersas cxeMa.

Hanprx(eHHq. Taxue nepe-
MbrqKpr uenecoo6pa3Ho uc-
ncJ b3oBaTb TaKX{e U AJIfl
cHI'IX{eHl4fl rIOTepb SJIeKTpOgHepfHH, OTKJrrOqar B nepHoA MaJrbrx Ha-
rpy3ol{, HanpHMep, HQTIHbIe cMeHbr, HeKoropbre rpancQopMaropbr H nepe-
BoAr I{x Hafpy3Ky Ha noAcraHuvr4, ocraBrrrr4ecfl n pa6ore.

KpuruvecKae Harpy3KH, onpeAeJrflroqne ue"rrecbo6pa3Hocrb rrepexoAa
lI3 oAHoro pexHMa B Apyrofi, uoryr 6url npeAcTaBJreHbr B BHAe ni1ufi s
KOOp.4HHaraX AByx He3aBr{cHMbrx nepeMeHHbrx - Harp}/_coK rroAcTaH-
I1afi Su H Sp B cooTBeTcTBr4Lr c pacuerHofi cxeuorl, 

'noxasaHHofi 
Ha

pnc. VI. 6.

coorBercrByrorrlne rpeM Bo3MoxHbrM pex(HMaM npn S, * Sr.
3anurueu ypaBHeIIHe 6anawca norepb MorrlHocrr.r n pexnrr,rax a H b

S?, q'2

P,,*r",#*p,,*p,"+:

- Pc, * Po,
lsrr* + srr*)'

(vI- l2)s?
I'lH4excu K yKa3btBalor, qro peqb gAer o Kpumuttecuux s*a.ueHuflx Harpysox Srr,

S12, Irpu Koropbrx norepfl B AByx cpaBnuBaeMbrx pe)r{HMax paBHbr.

198

s11
Str -F S*
OTKJIIOqCH

Moxcro Hafirv saBHcHMocTb Srr* : f (Srr*), npeAcraB/rflrorqyn co6ofi
KpLIByIo B KoopAHHarax Srr, Srr, Koropyrc Mo)KHo 6es 6ornuor? norpeilt-
HOCTH 3aMeHlrrb npnrraofi Jt{p (pnc. vI.7). AHa"norur{Ho, cpaBHeHue\,r
pe)KHMOB A H C, MOX{HO noryr{trrb Jrr.rHuro Cu, a pex(HMoB b u c - JrHHI{1O
ue. Vqacrxu np a cm npe4craBJlflror co6ofi ilvrHtr4 orpaHlrqeHur rrepe-
rpy3Ku rpaHc$opMaropoB (n HaueM npuMepe 125%).

llp, Sr : S, nocrpoeHue rrpoqe, H npflMafl ue coBrraAaer c 6ncceKr-
pucoft Koog,HHarHoro yrJra.

Onrun,tanrHttfi pexHM orIpeAeJIflercfl rroJrox(eHHeM pa6ovefl ToqKr.r,
coorBercrnynrqefi coqeraHHro Harpy3oK Su H Srr. EcnH sTa rorrKa Haxo-
Avrrcfl B 3oue euprc (wnw,
ecJrH HeAorrycTHMa rrepe-
rpy3Ka, eu.ert), ro tsclcr
Hafpy3Ky AoJrx(eH HecrH
rpaHcQoprvrarop St nFH
srnrcqeHHofi repeMbrqKe;
ecJrr4 B soHe eomcu (uttu
eOa6u) - ro AoJrx(eH pa-
6orarl roJrbKo rpaHc$op-
Marop s2 npH BKJrroqeH-
nofi nepeMbrql{e; ecJrn B
3OHe mgnpuc - To HaAo
BKflrorrnrt o6a rpaucQop-
Maropa H pa3oMKHyrb ne-
peMbIrIKy.

Hanpraruep, rpu Srr :
-- 100 xBA 14 Srz :
- 220 xBA Bcro Harpy3-
Ky AOJrX(eH HeCTL TpaHC-

QoprraaroP Sr.'l-HnosHe 
AHaFpaMMbr.

flocrponB ro roqKaM npn-
6.nux<eHnbrM crroco6ona .4n-
arpaMMy pexHMoB Ailn
napbr no4crauqufi, Mox(-
Ho 3aMeHLITb KpI4BbIe flpfl-
MbIMH, rrapaJIJIeJIbHbrMH
ocflM KoopAHHar. TorAa KpururrecKr{e HarpysKu no4cranqufi Mo)rffio
cqHTaTb SaBHCflIIIHMH TOJTbKO OT 9KOHOMI{TIeCKOIO 9KBI'IBaJIeHTa peaKTHB-
uoli MouIHocrH y H <<xapafinepucmuKu nepe.lwbtttKtt>> - orHocl,rrenrnofi
BeJILITIHHbI naAeHr{fl Hanpflx{eHHfl B nepeMbrqKe npH [poTeKaHHH HoMI{-
HaJrbHoro roKa coorBercrByrouefo rpaHcQopMaropa, T. e.

AUl -- # ,, o,/oi L(Jz: #, .o/o-

=qt
k

3uq

100 200 300 400 500 600 6J0 3,,.rBA
I

VI.7. .(,uarpauubr AJrs ebr6opa onrr{MaJrbHoro pexr{Ma
AByx oAuorp anc$opu arop Hbrx noAcra r-rrrnri, cn ff B aunux

Hugxosorrruoft nepeuuuror?:
a) 51:630 xBA, Sr:400 xBA; 6; S, :  S, :630 xBA.

(vI-13)

3Aecn U - HoMHHa.rrbHoe BropnqHoe Hanpflx{eHHe rpancSopMaropoB,
xB; S, H Sz - Hx MorrlHocru, xBA I r - co[poruBJreuHe nepeMbrrrxu, Ovt.

Ha pnc. VI.8 noKa3aHbr rrocrpoeHHbre raKlrM crroco6oM TunoBbre Aua-
rpaMMbr AJrrr npu6nuxesHoro eH6opa pe)KHMoB rroAcraHrruit c rpaHcQop-
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MaropaMH coceAHHx no craHAaprHofi IIIKaJIe MolrlHocrefi. Hanpysru
nOACraHqUfi BbIpaX(eHbI B OTHOCHTeJIbH6I1 eAHHHIIaX, T. e.

Sr'  -  St t
S l :  - 3 ; ,  

. S 2 :  
- f ,

flpn nocrpoeHuH AHarpaMM HcnoJIb3oBaHbI ycpeAHeHHbIe 3HaqeHHr

napaMeTpoB, orrpeAeJrflrorrlux [oTepu B TpaHc+opMaropax MolrlHocTbto oT
I  nn l  f lnn 

"D 
A , 'or rKsraa na/r r r t l r rn ,nnrr rarr r r r - rY vta nnneT2I{ I I I , {9 IX l l f lo-

r v w  A \ J  t L t \ r v  l \ l J f l ,  I a ( l n \ - r \ r r r l \ - \ ,  y q v r r H v v r y q r l v r r r r u r r l  . r v r l { v ^ s ^ ^ 5 - . z - ' - ' - r -

Mb[rrJreHHbrx rrpeArrpHfrHfi (focT
12022-66 H |OCT 11920-66).
fT - -  -or : r r -  -^- t tar* rn nr f ,orn t \n  D l tn .v-
Aarf n t aAfl z1. r Pd.nrv$r\.ry lvrcr r \.' y v u rvrvlrl-

HO [pHHflTb: HanpflxeHHe KOpOT-
l l  ^ n /

r f t t . a I  . t 2 t r t r R t 4 z H 6 v  - +  1 v / ^  t t t h  A t t -

;;;;;;;; : 2,osA",' 'o'"p"
aKTHBHOft MOUIHOCTH XOJIOCTO|O

xoAa - 0,30570, norepu Kopor-
KOIO 3aMbrKaHufl, - 1,40% .

llpuee4eu npHMep noJlb3oBa-
Hr4fl, I:Ig.arpaMMoir pr,Ic. v1.8. Morq-
Hocrr.r rpaHcQopMaropoB - sr :
: 630 KBA, Sz : 400 xBA, tr€P-
BHqHOe Hanpflx{eHl{e - 10 KB,
BTOpHtTHOe - 0,4 xB, conporHBJle-
HHe nepeMbIqKI,I 0,022 Orra. Ec.nu
rrpeAnpHflTHe He HMeer I4cTorrHH-
KOB peaKTHBHOII MOITIHOCTH H nH-
Taercf or pafioHHofi cerH, BbI6H-
paeM y --  0,18.

. BHqHcnqeM xaPaKrePHcrHKH
nepeMbrrrKH no (vI- 13)

A r r  630 
# :  g ,6To/o iAUr: To" - rJ,4o

L U z : 5 , 5 % '

IIo puc. VI. 8. HaxoAHM sl -
- 0,17 u sr:0,18. CneaoBareJlb-
HO, TpaHsoopMarop sl Ha.u,o or-
KJrrorlaTb npn HarpysKax, HH3-
ruHx 0,17 '  630 : l0B xBA, a
rpaHcQopMaroP Sz nPH 0, 18 X
i +oo - 72 KBA. Tax xax coor-
HOITIeHHe COCeAHHX no IxKaJIe IVIOUI-

Hocreft TpaHcQopMaropoB JIeX{I'IT

B npeAeJlax 1,56-1,60, ro 3TH AHarpaMMbI MoryT 6url npHMeHeHbI AJIfl

noAcraHuvrfr c AByMr rpaHcQopMaropaMl{, ecJIH coorHollreHHe HoMHHaJIb-

Hbrx Molq1rocrefi rroAcraHr.Iufr flnusxo K yKa3aHHbIM. ilpeAeJlaM, Hanpl{Mep

Arrn cflyqar Sr : 630 KBA, Sz : 250 + 160 KBA.
B s a x n o q e H l , I e c J I e A y e T c K a 3 a T b ' I I T o n p H B b l 6 o p e g K o H o M I , I q e c K H x

peli(HMoB tpaucQopMaropHblx noAcTaHIII'Ifi seo6xoAuUo ytIHrbIBaTb xa-
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VI.8. Vnpoueunble AI{arpaMMH su6opa or-
Tr{MaJIbHoro pex(HMa AByx rpancQoptr,tarop-
Hbrx noActauuufi, cBffgaHHblx HugKoBo.tIbT-
uofi nepeuuqxoft:
saBuCHMOcTI' oT xapaKTepHcTsKH nepel'ausxa AU
KprruqecKofi narpysrirl rpanc$opuaropon ueHrruefi

1i1 r 6onrurefi (61 MoI4HocrH; a) - rpanc$opMaro-
' poB oAuHaxoaofi uoulnocra.

paKrep cyToqHo[o rpaSI{Ka Harpy3KI{' crpeMfcb cBecrH K MI'IHHMyMy qHc-

io sx;*oieurafi u otx.rtrilqeH'fi rp-aucQopMaropoB. Kpolae roro, HaAo Hl\{erb

B BHAy, qro gKoHoMHqecKHfi exsHsaJIeHT peaKTHBHofi uoquocrH He ocra-

CTCfl NOCTOflHHbIM B TCIICHHC CYTOK, NOBbITIIAflCb B IIACbI MAKCHMAJIbHbIX

HarpysoK LI pe3Ko CHHx{aflCb B qacbl HOIIHbIX [poBaJIoB Harpy3KH'

I l a n a  V f t r

crrEqr,rAJrtrSEPOBAHrIbrE ycrPolT CTBA

trJrs I,ACrIETA, TEXHTTKO-aKOHOMIIIIECICfiX IIOKASATEJIEII
U OIITICII{.AJTbHBX PEECtriliOts

s vII-l. O6qne cBeAeHrff o MoAeJIEpyIorrFx ycTporrcTBax

B eneprerHKe, :Ka]K H B Apyrux orpacJlrx npoMbiIrIJreHHocTI4, AJIfl Hc-

cJreAoBaHHfl TexHoIorHqecKHx npo[eccoB rlacTo I,IcnoJlb3yeTcfl MoAeJIHpO-

BAHHC.

B rrrHpoKoM cMbICJIe cJIoBa MoAeJII{pOBaHI'Ie - 3TO MeToA H3yrIeHHfl

peaJrbHbrx npoueccoB nyreM- oro6pa)Kenl,lg reM IIJIH HHbIM crloco6oM Hx

OTAeJTbH6IX gaKoHoMepHOCTefi , HHTSpeCyTIIIHX I{CcJIeAOBaTeJIfl .

Mo4e.rrupoBaHHe ocyqecTBJrfleTcf AByMfl [pLIHllHrIHaJIbHO pa3flunHbl-

Mr,r cnoco6auu.
QusuraecKne -r4oAeltupo1aHue gaKJlroqaercfl B co3AaHHLl Ll uccJIe,4oBaHHH

MoAeJIefi, BoCnpoI,IsBoAsIIlux uccJleAyeMble npoUeCCbI B I{HoM MaclxTa6ei

Ho 6993 H3MeHe;ufl, rrx QneuudcKoft cylrlHocrl,I. flpu 3ToM, B saBlIcHN{ocrI{

OT qe.nefi TIcCJIeAoB aHHg-' MoIyT ll3MeHflTbcf reoMeTpHrlecKge pa3Mepbl

ycrpoficrB; CKopocrl4 nporeKaHus HJIH HHbIe napaMTpbil nporleccoe' Cog:

AaHHe TaKIIx nao4e.nefi obHongsaeTcfl Ha reopgg IIoAo6I{s ycTpoficTB I{ npo-

rleccoB.
Mamenamw&cvoe iloAenupoeavue ocHoBblBaeTcfl Ha eAHHcTBe ypaB-

HeHHfi, onI{cbIBaIoqI4X I{cCJIeAyeMbte npoqegcbl I{ npOUeCCbI' npOTeKaIOIIIHe

B M9AeJII{, xorfi $usnuecKaf npHPoAa I{x Mo)I(eT 6urn coBeplueHgo p33:

.IHIIHOft.
B noAasJrfrorqeM 6o.nrruuucrBe cflyqaeB IUoAeJII{ BbInoJIHffIorcfl 9JIOKT:

pHqecKuMH lrJrn eJreKTpoHHbrMH. 3ro-o6ttcHflercfl YAo6crsoN{ c6opru .r't
ir.p..rpofixu sreKrpr4qecKux cxeM, orpa6oraHHofi crlcreMofi I{3MepeHI'Ift;

y4b6ct-nona aBroMarLI3aIrHH BbIBoAa unQopuaquu.- 
Taxue MoAeJrH Moryr 6urn yHHBepcaJrbHbIMI.{ H cneIIHaII}rgvrpoBaIIHbI-

MH. VnunepcattbHbte no\enu (nanpHnaep, MoAeab 3My--10) larot Bo3Mox(-

HocTb co6riparb cxeMy H3 THnoBsix sneMeHioB' r. e. 6noxos yMHolI(eHI'If'

QyHrquonaitsux npeo6pasoBarerlefi, I{Hrerp-lPYroqux vr 4u$$epeYU"-

ifi"l"* Ono*ou B coorBercrBHu co crpyKrypdfi rvro4e.trupyellblx ycrpoftcrB

rrilLt xapaKrepoM npoueccoB-
Cneiuqltuiupoeauttue r4oAenu pa3pa6arllBalorcs rr crpoflrcr AJIfl pe-

IUeHI{f O[peAeJIeI{HOro KJIaCCa 3aAaq, a I4HOfAa - AJIfl pelueHl,Ifl KOH-

KperHbrx 3aAaq.'
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MamenamuqecKdg *ro\enO Mox(eT 6ltrs coBepIIIeHHo a6ctpaxrnofi,

npeAcraBJIf fl co6ofi coBoKynHocrb ypaeueuufi, orpaxarcUIHx peaJlb-

Huf,r npouecc

, Maieuaruqecxofi MoAeJrbro Ha3bIBaIor raKll(e ycrpo,crBa' [peAHa-

3HarreHHbre AJrfl peurenlrfl arHx ypanHeHufi B aHaJlorosofi HIrw uuQponofi

Qopue.^ 'Arr" 
pe[IeHHg ypaBHeHHfi UareuarUqeCxOfi MOAeJIH' T' e' AAfl I{cCJIe-

AOBaHHfl noBeAeHr,rfl MoAeJrHpyeMoro o6rexra B TeX H.,'llI IIHbIX peiKliMax'

MOryT r4cnoJrb3oBarbcfl v yHHBepcaJIbHbIe 3l{BM.

Mo4"trtpoBagge AaeT Bo3MolKHccTb r.uy6oxo npoHHKaTb B cyu{HocTb

fBJreHHfl, 6btcrpo tr c MHHHMaIbHbTMT{ 3aTpaTaMH CpeICTB H3yqaTb BJIHfl-

HHe pa3rlroq"t i QaxropoB Ha liccrleAyeMble ilpoueccbl BYt-tll::1Y 
-":{:1"

He oTpax(aeT H He Mox{eT oTpaxaTb Bce oe3 HcKJlruqeHI,lH (-ruPurrbl 'l.cl.,lE-

HHfl,, a BcerAa BocnpoH3BOAlIT OpHIHHa/I C HeKOTOpbIMH OfpaHHIIeFIHfll"',lH'

[loaronry npH I4cnoJIb3oBaHHI'I'MoAeJIvl Ailn [IpeAcKa3aFufl' xoAa npoqecca

a opHrHHane seo6xoAHMo crrHrarbcf c Bo3Mornl?:l"I^:oll":.."Hn pe3yrlb-

TaToB'HHorAaBecbMacyqecTBe[IHooTJl l , IqaloulHxcf loTAeHCTBI4TeJIbHbIX.
Toquoctr' I{ccJIeAoB ariIfl, Ha MoAeJII'I oflpeAeJlfleTcf cTeneHblo npu6'ttuxe-

trftrfl. K OpI{fHHaJIy.
B t"^"pr"trKe AaBHO 1r BeCbMa ycnelxHo I4CIIOJIb3ytoTcfl MOAeJII{ AJIfl

pacrreTa ToKoB KOpOTKOIO 3aMblKa[l4fl. B CJIOX(HbIX SJIeKTpHtIecKHX CeTflx'
'MOLeJIH AJIfl LlccJIeAOB aHvIfl nepexoAHblx sJIeKTpoMexaHIIIIeCKHX npoqec-

.coB, MOAeJII{ peryJlflTopoB cKopocrH H eos6vxAeH'Vrn'

CnequaJILIsl4poBaHHbIe srtqlaCrtureJlbgble yirpoficrea (CBy)' npeAHa-

SHaqeHHbIe AJI' onTI{MH3aIIllI4 pex(I',IMoB SKCnJIyaTaqi',IH gHepIocHcTeM'

IrpeAcraBJrflror co6ofi no cyUeciey MareMargqecKne M6AeJII{' Bocrlpog3-

tsOAfUlHe Te HJII{ I,lHbIe TeXHOJIOIuqeCKue [pOUeCCbI' TarUe MOAeJII{ HC-

noJlb3yloTcf lAJl f lpacnpeAeJleHl, I fHarpy3KI{MexAySJIeKTpocTaHuHflMH'
nporHosr,rpoBaHr{fl r'oAoBblx LI CyTOTIHbIx rpa$uxon LttrIH nocTpoeHl{fl

.6t.ut* ipaQuxor peMoHrHbIX pa6ot'

S VII'2. Ilusopnnar{us' neo6xogflMaff AJrs pacrrera

DrcoEoMErreclcnx xapaKTeprrcTr[rc

Mero4u HcnbrTaHuft aueprerl'IqecKoro o6opvloBaHHfl 14 IIoCTpOeHHe

SKOrroMHqecKHX XapaKrepI',IcTI',IK XOpOtuO paspa6oraHbl' I]-ocrpoeHgble IIO

)cKI'Ie xapaKrepl',IcrnKH yC[eIIIHO HC-

Tax orITI'IMaJIbHbIX pex{HMoB CJIO}KHbIX

HeAocraroqHo .II,JIfl OneparHiHoro Be-

pa6otu eHeprocucreMbl' CocrcqHue

fl I'IsMeHflercf B llpoqecce sKCnJIya'

KreplIcTHKH yxyAIIIaIOrcfl '

rlrcfl K KoreJIbHoMy o6opyaoBaHl4lo'

an pa6ora nblJlennrate'nefi conpoBox-

u Qaxena u H3MeHeHHeM MexaHuqe-

Ie HeflJlotuocrefi r o6tr'typoBKe KorJIa

ta,Ui36bITKa BOl3AyXa, IITO OTpaX{aeTCfl

lTaBe yxoAflIrlHx r-a3oB' a 'TaruKe Ha

ycrpoficrBaMn. L[flaxoeaHHe I(oTJIa

ppIBoAHr r ueo6xoAl'IMocru orpanllqe'
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HVfl Harpy3KH, a 3arprr3HeHHe ra3oxoAoB - K noBbIITIeHHIO paC)fOAa

eHeprHH Ha Pa6orY AblMococoB'
kupu*raplrcT'KH ayp6Hnsblx ycTaHoBoK TaKxe H3MeHfltoTcff ' xorf H

B MeHbrxeft cr.eneHu. llplauHHaMu rroBbrrrreHHf pacxoAa renJla Ha OrnyureH-

Hyro gHeprurc flBJrfroTcn 3afpfl3HeHHe rpy6ox KoHAeHCaTOpoB' IIOflBJIeHIIe

oTJroxeHwfi va rpy6xax noAorpeBarelefi HH3KOIO H BblcoKofo AaBJIeHVIfl'

3aHoc JronaroqHoro arrnapara' ryp6r,rulr, noBbrrxeHHbre yrer{K' napa 14

hnryt rr i.rcrn rrn\rrytrr- C.vrrreCfneHHoe BJIllf lHHe OKa3blBaeT TaI{X(e H3MeHe-

#t";;;'i;il'i;;;;"t; lco6e""o reMneparvpbl HapvxHoro Bo3Avxa t4

oxJlax(Aarouefi BoAbI.
D ^-a ^d^ n,arrpnTr!.{T r< Heo6XOAHMOCTI4 KOppeKTHpOBKI'I nOIyqeHIIbIX npH
D U E  J l u  l l P f l D \ J A n r  r \  r r v v v i .

HCIIbITaHHqx xapaKTepI{cTI4K LlJtr4 H3MepeHHs TeKyUlHx SKOHOMHqeCKI4X

- -  --^ ----.o= \J1^-^-aE'-u^ Da^rrr-drya R n2cqgT 3I(OHOMI{qeCKHe nOKa3aTeJIf i
d  a l q o q T a i l p t A  n e - t l 4  t r . r t n n U  D D v 4 r r r s  s  P s v  r Y _  '

;;ffi;;;;;. .;';;opo.ro'o H3MeHeHr4f cocronHrrn H pex(HMa paoorsr ar-

pefaroB, r4lrlt, KaK roBopHTCf ' B TeMIIe npoH3BOACTBa'

3xosoMHqecKr4e rroKa3aTeJII{ MOX(HO OIIpeAeJIflTb Ha ocHoBe pacqeToB

no rrprMoMy Oa.rruHcy (Hsrr,repnn no.tlsuft picxo4 ronnuna) I{JII{ ilo o6par-

no*1i 6anancy (usrtleprn norepl{ ren'na)'

tleo6xoAutuue AaHHbIe AJIfl pacqeTa noJlyqarcTctl npH l{3MepeHr4fl'x'

npou3BoAHMbIX B [poqecce Hoprtl anattoir gKcnJIyaTaUHH IaJIH npa iloAaqe

npo6uoro cHrHaJra. 
^flocleAsufi 

cnoco6 uupoKo HcnoJlb3yercfl npl4 onpe-

AeJIeHLrr. AHHaMnrrecKHX XapaKTepI{cTHK O6sexroe aBTOMaTI',IqeCKOTO pely-

;il;;;;rfi-. Cnuuxoo6paaHoe I43MeHeHHe Hafpy3KH Aaer Bo3Mox(Hocrb

Bbrr{HCIUTb noKa3aTeJII4' XapaKTepI{3yIOqUe ero AraHaMI'tqeCKHe ceOftCrsa'

flpu onpeAeJreHr,rH gKOHOMHqecKHX lloKa3are'trefi yee'trHqeHHe HaIpy3Kr4 P ',

COTTpOBOX{AaIoqeeCfl BO3paCTaHI{eM paCXoAa TonJIHBa B' AaeT BO3MOX{-

HOCTb Bbrr{HcrHTb cpeAHee AJrfl AaHHOro r4HTepBaJIa Harpy3oK 3HaqeHHe

oTHOCHTeJIbHOTO npupocTa p-acxoAa TOnJIIIBa KaK oTHOIIIeHI4e KOF:eIIHbix

il,ril;-; "ft-b-:'[,8 
: Ap.^ B cnyuae, ecrrrd H3MepeHr{e pacxoAa roIIrII'IBa

HeBo3Mox(Ho, oilpeAeJrflror norepH H. Bbltlucnsrof onPT no $optuy'nau

iiIgi ; iri:iil. H""orp n Ha xaxyuryrocf npocrory eroro MeroAa' rpaK-

THrrecKoe erc npHMeHeHHe collpfx{eHo c cepb$HbIMH TpyAHOCTfMI',I' OCO-

6euso np' r43MepeH'r.r napunaeipon 6noxoB I4JIH oTAeJIbHbIX KoTJloarpera-

ToB. 3rr.r rpyAHocTI,I onpeAeJlflr6rcs' TJIaBHbIM o6pasou, tennosoft 
"1!l-

uuefi KorJra i' 
"u""u6uilnocruo 

Berl'tluHbr norepb c MexaIrHrIecKI'IM

;;A;*;;o*..H."aJIoBaxHoe 3HaqeHI{e }IMeer rapl{e Hex(eJlareJlbHocrb

HaJIoX{eH"" 
"u 

oa"oeHofi pex{HM KoTJIa npo6uux Kofle6aHufi' BcerAa He-

6naronpHfrHo Orpa>Kaloulplxcfl Ha cocrofl'HHkI O6opyloea[vfl" Iloarouy

HerocpeAcrBeHHoe onp.4"n.""" OIPT .c HcnoJIb3oBaHHeM npo6uutx

cI4fHaJIOB He HaIIJIO rllHpoKofo TIpHMeHeHI{t' o

Taxnu o6pasona, B OCHOBy pacrlera 9KOHOMI{qeCKHX noKa3aTeJIeI{'

(e npoqecce npol{3BoAcrna eHept:nrl, a He npu npoBeAeHHI{ cile[HaJIbHbIK

i"niitu"nfi) no^.nxn",'6t"o nonoxeHbl I{sMepeHHr napaMerpoB HopMaJIb-

HO|O TeXHoJIOTHIIeCKOTO ilpoqecca'

Llcno"rrsoBaHlre MeTOAa npflMoro 6ailatrca Bo3MOX(HO npl4 CXHIaHHI{

)KHAKOTO 
"n"-.69O6pasHoro 

TonJII4Ba' TeKyglraft pacxo4 KOTOpbIx Mox(eT'

H3MepflTbcs c 4OCrarouHofi rorlHocTblo. I'Isrvrepeuue TeKylqero pacxoAa

nbIJIH nOKa He BbIXOAVT ga paMKlI 9KC[epHMeHTa' nogTOMy npH c>KlltaHvr4

TBepAoro TonIHBa MeTOA nPflMOrO 6ala]Hca HcKflIoqaeTcfl'

203



oAsaxo HesaBHcHMo or Br.rAa ronJruBa MeroA npflMoro 6a.naHca rpyA-
Ho peaJlH3yet\I AJIfl onpeAeJleHufi OIIPT Hs-sa reunoeofi HHepuHH KorJra.
flpra ynaeHb[reHuu Harpy3KH H cBfl3aHHbIM c HHrvr rroHHx{eHHeM reMnepa-
Typbl ragoB ua6.nrcAaercq Kalxylqeecfl yBeJrHqeHHe MrHoBeHHoro gHarreHHfl
K. n. A. Ao BeJrnrrr{Hbr, rrpeBbrruarcuefi 100% B p$yJrbrare nupa6orxrr napa
ga cqeT TenJra, saflaceHHoro B KorJre; npu yBeJrwteHHH Harp]/3r*r Ha6nrc4a-
eMoe gHatIeHHe K._n. A. HHx{e AefictgureJrbHoro. flp" MaJrbrx u3MeHeHr.Iflx
Harpy3KI{ nprrpaul-euus L,B u AP 6vayr HeBeJTHKH, rrro cHtr)Kaer ror{rrocrb.
Kpornre roro, AJrr noJryqenufl ueo6xoAunaofi pa3uocru L,B: 86- 8,, H
HcKfiIotIeHHfl BJII{frHHfl renlosofi I{HeprrHH Heo6xo4rzvo npol{3Bo.4uTb Hs-
MepeHHfl rlepes ,qoBoJIbHo 6o.nrruue npoMexyrKu BpeMeHH (10-30 rrluH),
a npa 3TOM CHHXaeTCfl UeHHOCTb [OJIyrIeHHbrX pe3yJrbTaToB lr orpaHHqrrBa-
€TC-FI BO3MOX{HOCTT' I{X I4CnOJIb-qOBaHI4g AJIg OnepaTHBHOfO BeAeI{Ug peX<HMa.

MeroA c6patuoro 6anauca Mo>Ker flEurbcfl ocHosofi HenpepbiBHoro
HsMepeHLIfl reKyrllux sHarreHufi norepb renJra u OIIPT. flpz ororu rrcKJrro-
qaerct BJIHaHUe ren.uonoli I{HepuI{H KorJra H ueo6xoAr,rMocrb HsMepeHHr
pacxoAa TOIIJTHBa, HO BO3HI4KaIOT saTpyAHeHHfl C ToqribrM Onpe.,4CJreHr{eM
B Telvrle npor{SBoIcTBa BCex BHAOB noTepb TerrJia.

Paccuotpuv Bbrpalr(eHur rJrr onpeAeJreHar rexHuKo-sKoHor\{uqecKux
noKa3areJrefi ocnoeHoro o6opy4onaHvrr, T3C.

K. n 4. 6pyrro H Her'rro r{orJroarperara oupqAeJirrolrcr no SopuyJraM
qlo: loo

4l : qfo -- qs" - g?on, o/0. (vII-2)

3Aecr Qz - norQpl{ Te[JIa coorBercrBeHHo c yxoAflrrlrrMn ra3aMr4, Qs -

C XI,IMHTIECKHM HqAOX{OTOM, QO, 
_ MEXAHIAqCCKI,IM HCAOX(OTOM, QS 

- B

oKpy>xarcu1yo cpely fl Qa - c Qusuuecxuu rerrJroM lrrJraKa; 43' ,r
q*" - pacxoAbr renJra sa CH KorJloarperara n eupa6orKy aJrer{rpoaHeprul{,
Barpaqueaeldoft ua CH KorJloarperara, BbrpalKeH Hbre B npoueHTax or Ko-
flHqecTBa renJla, coAepxaqerocfl B TonJrHBe, co)Kx(eHHoM B KorJIe.

IIorepH c yxoAfluilaMl{ rasaMu paT;Hrb Barorcfl no QopnryrraM:

8z: @%-+4(t* - 
"#"t") 

(1-lk)o,oor0-', 0/6- ffII-3)
3Aecr tyx tr t*." - TeMneparypbr yxoAflrrll4x rasoB H xoJloAHoro Bos-

Iyxa, Gy* - xoe$$HuI{eHT us6rttra BosAyxa B yxoAslrlux ra3ax.
flpu Harurrr{H Kr,rcJropoAoMepoB u orcyrcrBvrr xnMr4qecKoro HeAcx{ora

(vII-4)

r4e o, - coAepx(aHHe KI,ICJIOpOAa B yXOAflIIIUX ra3ax, o/o, P - nonpaBoq-
uufi xoa$QHrrHeHT, [peAcraB.nsrcquft co6ofi orIIo[IeHHe pa3Hocru o6t-
€.MoB BosAyxa H npoAyKroB cropaHur K TeoperuqecKl{ Heo6xoAlanaouy o6r-
eMy Bo3Ayxa. Ans rBepAoro ronJIHBa p :0,Q2, AJrr Masyra p : 0,05,
riln npupoAHoro ra3a p : 0,2.

flpu HcrroJrb3oBaHpr H ra3oaHaJrusaropoB, onpeAeJlflIoug4x colepx(aHl{e
CO',

ue ROyaKc - MaKcHMaJrbHoe Bo3MoxHoe coAepx(aHue ROz, onpeAeJlfl-

rculeegfi AJIeMeHTapHbIM cocTaBoM TonJIHBa. HanpuMep, AJrfl AoHeUKOro

AIII oHo .o.ruun"eT - 20,10/0, AJlf 'Ienq6I'IHcKoIo yrJls - 19,20/0, a

.u,nr Anxepo-CyAx<encKofo yrJIfl - t8,9% '-^"-n;;;.,'" 
tvtt+) xoaQQrautaeH*r At :0'995 + l'005 =z l'0 u Kq=z l'

yrruTbrBarolque r,Ifi4flHne tyx Ha TenJIOeMKocTb npOAyKToB cropaHuq H Ao-

noJrHr,rTeJrbHoe TenJIO, BHeCeHHoe B TOIIKy noAOrpeThIM TOIJIIIBOM; k, C u b -

IoeToqHHbIe '3aBHcf IqHeoTcopTaI '1 ,BJ Iax(HocTI , {ToUI I {Ba j Io r lpe+: { : .
**ra no ra6ntaUau. Hanpurrlep, AIrfl aHTpaUHTa k : 3,52, 9 -: U"Jb,

b  -  0 , 1 1 ;  A J I f l  r l p n p o A H o . o  , u t u ' k  -  3 , 5 i ,  c : 0 , 6 3 ,  b : 0 ' 1 8 '

flpra yupoqeHHblx pacqerax I'IcIIoJIb3yIorcfl Bblpax(eHnf

t nztyx- f,rt*.u 1 o^n ^ : m l n . L , -  * . - = ' _ - 1 .  Y o ,
n . 2  - - -  |  

- - t  
t ^  |  . t t  _  t  t  I  -

t  - Z  J

tlL:7qo,c6s" * Vn,cN, *Vn"ocH"oT Voc", #' ryII-8)

nz:Voc"ROfo", +*,F,

tLB:%c*."ROlo", {ff,

rAe VRo,, Vn-, vr Vn,o--o6teuu cyxHx rpexaroMHbrx ra3oB' a3ora vl

BOAflHbIX napoB, urr'r3/xr; v o - TeopeTl4qecKoe KOJIHIIeCTBO Cyxorc Bo3-

;fr;; ;ooxia"*toe Arrn norr'oro cropagl,Ifl rorIrIHBa' uu3/xr; c", ccc",

pNz 14 cl,o - cpeAHHe renJloeMKocrl4 Bo3Ayxa'- {y:if-c.Jlorbl' 
a3ora

H BoAfHbIx rapoB npu TeMneparype yxoAfull'Ix ra3oB' rra'n/nua 'oC; aX -

Hr43[Iar TenJIoTBopHaf CnOco6socm pa6ouerO TonJIHBa' Xxanlxr'

florepra renJla c xHMI'IqecKIaM HeAox<oroM

Qs : a (d -p) Qnp.. (1 + 0,006y") (100 - 4) 10-t, o/o ' (vII-l l)

3Aecr a - reopeTLIrIecKH seo6xoAHnaufi yAe.nlHurfi pacxoA BosAyxa: Mt

na 1000 KKaJr TenJIa npu noJII{oM crop alnvr I xr cyxoro Tor,I{I{Bq 
(A'ns

aHrpaquroB rI;;ty* ;:'1,10, A.trn.npupoAHoro tasa a - lrll); Qnp'" -

Te[JIOra cyxux npoAyKTOB rOpeHHff

. Qno.. : 30,2CO + 25,8H2+ 85,55CH4' KKafl/M8' O.,II-12)

rle co, Hz v cHo Bbrpax(eHbl B nporleHrax. flpune4e]g.Haf' BJlax{Hocrb

"onn"uu 
(Iilo - pi6o'raa BJlax(Hocrb' %):

oyo xl
KKaJI t

(vrI-6)

(vII-7)

(vII-e)

(vII-10)

(vil- 13)

,  Yo .

snn VtrPl}s Kro/o lF

a i - ' - - - I x i l '
florcpu renJla c MexaHutIecKI4M He,u,ox(oroM

I f u , r t - f " n t n r " o l
8a = 

Lo'" Toih * a,n1ffi * anp-iooffJ
(vlI-5)
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3Aect /--n, ,l y, ^ lnp - coAepxaHne roproqnx B nrJraKe, yHoce H npo-
BaJIe B %; 1o -  3oJrbHocrb rorr i lHBa Ha pa6oqyn Maccy B %,7830 KKaJr -
cpeAHee Korr.rqecrBo renJra, BbrAeJrfeMoe hp" cropaHHH I xr roprcrlHx
(n ocHoeHoM yrJrepoAa) i ewn, ayu kr anp AoJrH so.nbl TonJrHBa B rrrJraKe,
yHoce H npoBaJre. Anq nbrJleyroJrbHbrx To[oK c cyxHM ruJraKoyAaJreHHeM
awn : 0,05, cr" : 0,95, AJrs ronoK c )KHAKI'IM IxJIaKoyAaJIeI{HeM rIpH
cx(HraHHH AIII ctwn : 0,20 + 0,l5; ayr, : 0,80 . 0,85; anp ) 0 ro.rlt-
KO npH cJroeBoM cxHraHHH.

llpu cx(HTaHHLI AIII B rorrKax c cy.xnM rrrJraKoyAaJreHueM norepu c
MexaHHqecKr,tM HeAox(oroM npH6JrHx(eHHo

7830 .  Ap  .C I
, o/r,  (VII-15)8+ :  ayn

QH (too - cll

rAe CI- coAepx{aHue yraepoAa B yHoce.
Ilorepu B oKpyxiarcqyn cpeAy Qs H c Qnsuuecxuu rerrJrohr utJrana q6

AJrfl OnrHMH3aqI{OHHbrX paCqeTOB He I43MepflrOTCfl V npHHHMarOTCfl rro
pe3yJrbraraM r4cnbrraHHfi.

O6ogHaqu Qi - pacxoA rerrJra Ha CH xornoarperara, BKJrroqaf npo-

AyBKy (fxa,rrlu); P: - MoulHocrb, norpe6JrfleMyro arperaraura CH KorJro-

arperara (llBr) u B*- pacxoA HarypaJrbHoro ronJruBa (r/u), noJryquM
Bbrpax(eHurr Aitfl pacxoAa Ha CH:

3Aecr q\ - yAeJrbHbrfi pacxo4 renJla ryp6uHHofi ycranoexofi Ha npou3-

BoAcrBo sJlel{rposHepruu, ffi; 1".r, - xoeQQuqueHr renJloBoro noroKa

B npoqeHTax, yrrHTbrBaroulnfi rrorepr{ Te[Jra B rrapolpoBoAax n n rpy6o-
npoBoAax nuTareJrrHofi BoAbr, a raKx(e yreqKn qepes HenJlorHocru rpy6o'
rrpoBoAoB r{ apMarypbr; Ann 6noqHbrx ycraHoBoK MorrtHocrblo 150 MBr r.r
66.nee oH npr.IiuMaercfl paBHbIM or 98,7 ,qo 99,2070, AJIfl KoHAeHcaIrHoH-
Hbrx eJlexrpocmn[nfi c norepetlHblMn cBfl3flMl{ -or 98,5 Ao 99,0y0, a
a"rrs T3i{ - or 98,0 Ao 99,0%.

flpu onpeAeJreHHH K. n. a. KorJroarperara no flpflMouy 6a.rraHcy reII-
JronpousBoAl4reJrbHocrb KorJIa 6pyrro onpereJlflercr no $opnry,ne (lI-13).

TorAa K. n. A.

o9.'t os
4 l l - *  

- :  
^  ,  yo ,'rorl B*el

^ PPqTton r
Qlon: -nr.""*ql ' o/o'

rrgp - Joo:ilo 1s,, %.

(vII-16)

(vII-r7)

ffrr-18)

floAcragnn (VII-I) n nnpax<euue (II-9) ri HMen B BHAy (II-12), norly'
qHM

b6i,-r+#(#o* ')  : r+f f+

+ efo 
d / roo-.n?o 

):,  n Fnno" ,  QloI#\- f '  t  - '  f f i+f f r  x

l- - arfp o, dqlo l:, , )q,,,* - too==o!o 
*x L-q:';ft-(100-rr:u) datr.l 

: '+ 
-fp- 

-@), ^

*':'{r: r + +l- + -9# #(Iq,*). (vrl-le)
aax '  t l r  \ ' lK  r  -aK

Tax Xax npg Cx(uraHHLI TBepAOTO TOIIJII'IBa Qs: 0, a qu U qt MOX(HO

cquTaTb nocTosHHbIMH' TO

a:':r +1y-++h$ &*#)' (vII-20)

flpn cxu raHu. no"ooo"J'o ra3a g' 
'l 

0' qt : o H q'L const' rorAa

b2, -, - -)qno' , loo 'a1' ( dQ, , dQ' 
) ffI l .zl): I+ f f+ -7p , ,  \ ;a l ,  =@l '  \

Taxuu o6pasou, AJrfl oIIpeAeJIeHHfl gKOHOMItqecKI{X XapaKTepHcTHK

KorJroarpenaroB Hyx*o Iawreis cJleAyloilly. uH4opuaql{Io:

a) uesaegcl,IMo or MeroAa pacqeTa: rellJloreopnyro cnoco6socm aH 14

3oJrbHocT a Ap ToIIJIHBa; pacxoAbl TenJIa I{ gJIeKTposHeprHH ua co6ctBeHHble

Hyx{Abl;
6) npu pacqere no rpflMorrry 6a.rraHcy: pacxoA rotIJIHBa' pacxoA I{ napa-

Merpbr cBex(ero napa H napa uportlexyToqHoro repelpeBa (<upoureperpe--

Bau);
u; np, pacqere no o6parHOMy 6a.naHcy: reMnepaTypbl yxoAflllux ra3oB

r{ XoJtoAHoro Bo3AyXa, AaHHbIe fa3oBoro aHaIHsa yxo4qqux ra3oB (co4ep-

leBLUHx KoMnoHeHToB [pHpoAHoro rasa)'

te' 3HaqeHllfl npoLISBOAHbIx noTepb gz

/MeHrY ryfl-20) ra (VII-21)' .
p6HHuux YcraHoBoK 6o'nee YAooHo
io o6tscHflericr 6o.rrnureft TpyAgocrbro
tBHI{TeJIbuofi npoctoroft onpe4eJleHl4g

l"r:"?""'x"ffffi H""#"#i[';T,ITT#rT
AeJlflercfl no iPoPtilYne

et : lDoio+ D".,, (i".n - t;.,) - Gn.J"."l 10-3 - Ql"" + Qoon, (Vll-22)

r.4e Do, io, D".n, in-" v i'n." - pacxoA Ll SHTaJIbnI'If cBe)Kero napa H

napa ilpoMexryToqHoro- neperpeBa; Gn'" H to'" - pacxoA H oHTaflbrtnq

rrHTareJrbro" ,ioaoj 0lr" _^xorH.recrBo TenJra, orflyqeHHoro us or6opoe

I{JIH nporHBoAaBJIeHI'Ifl ryp6uHu Iro

KOflHqecTBo renJla' nocry[I4B[Iero r

Te yBeJII{qeHufl pacxoAa BTOpHIIHO|(

BOAbI B nI{TaTeJIbHoM Hacoce I{ T' A'

ruqecKoro saBoAa rl'Ina K-300-240

+ o,zs Do, fi; K-200-130 Dn.n: 10,58 + 0,861D0'
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flonesHo ornylqe'Hafl gJleKTpogHepr'r oflpeAeJrflercfl no MorrrHocr',
nslpa6arHeaelvlofi reueparopoM, 3a Bbrr{eroM pacxoAa MorrrHocrrr Ha co6-
cTBeHHbre HylKAbr.

Tenlo, noJregHo ornyqeHHoe B eAr{Hnrly BpeMeHri no Ka}K.[onay or.6opy,
paccqnTbrBaeTcfl Kar( pa3Hocrb renJra, or6upaeuofo or ryp6unrr

Qo,. : Do"lorl0-3 - ) Q"o."o, fxanfu,
H TenJIa, pacxoAyeMoro Ha co6crBeHHble Hvxnbr. 3necr. D _ u i - nzn-
xoA H gHTaJrbnHfl l'apa or6opa, s )Q*r"e' -- norilu".r"o"'tanffu, no[if-
nHBrueno B cxeMy pereHeparrHH c BoSBpaqeHrIbrM KOHAeHCaToM vr ,4o-
6anxofi Bo4br, BocfloJrnflron1efi ero floreprc.

Cyivruapuufi orrrycK rerrJra norpe6zie.rrana
7^1OTii ra I  

E-^" - v" + Q' -Q"or"p- Q*.".

34ecr Qn v Q" - cyMMapHoe KoJIHrIecrBo renfla, ornyxleHHoe B rrape H
BoAe pa3flHtIHbIMH HcroqHHKaMII Ten"r.Ia; Q"or"p u e,..; _ TenJIo, nocry_
nHBIIree c Bo3BpauIaeMbIM KoHAeHcaToM 14 c xono4uofi eoAoi? (ucno.rrrsvl-
uafi nnn KoMneHcar\HH norepb KoHAeHcara H yreqeK 

"upif. 

\-------'-"J-

Taxuu o6paeou, Anr onpeAeJreHuf gKoHoMHr{ecKHX noxasarenerl
ryp6unuofi ycraHoBKH ueo6xo4uMo riMerr uHQop"uurc o pu."o4e, AaB-rreHHH H reMneparype cBexero -ilapa, napa npoMexyrorrHoro neperpeBa
(Ha euxole H BxoAe) u napa-or6opbs, paixoae H reMneparype n'rareJlb-
Hofi eoAbr, KoJruqecrBe nupa6oranuofi- e.rre^rpoeHepruu H pacxoAax ren.ria
H oJieKrpoaHeprnr4 sa co6crBeHHbre HyxAbr.

I'Is npuneAeHHblx .qaHHbIX HeTpyAHo cocraBr{Tb neperreHb raHQopuarlqrd,
ueo6xogutvtofi lnn onpeAeJleHl{fl sKoHoMHqecKHx noKa3are.irefi 6nowa B
ueJroM.

S vII-8. I0parrcne cBe4erruff o crequaJrbubrx rurrax AarrrurcoB
Eonluraq qacrr, Hu$oprrlaIIHH, r{eo6xoAuuofrt Ans, pacqera gKoHoMHqecKHx
noxasarenefi o6opy4oBaHhrfl, T3C B TeMne npousBoAcrBa, Mox(er 6srrrnoflyqeHa or rrlHpoKo npllMenflrouluxcs o6rr,rHbrx AarqHKoB TeMrreparyphr,
.qaBJIeHI4fl 14 pacxoAa BoAbI, flapa H ra3a, a TaKX(e OT KIICJTOpOAOMepOB
H AarrlHKoB gJreKTprz.recrofi MorrlHocru.

3Aecl MbI BKpaTIIe onHIIreM npuHrrr{nbr onpeAe/reHHfl ueo6xo4r.rMbrx
AJrn gKOHOMHqecKux pacqeroB BeJrHqHH, HQ noMaroqkrxcfl. r43MepeHHo
,qarqaKaMu o6H.rnbrx BHAoB.

onpelaneune coAepxanufl ropKrr'x n ynoce cf. B Hacroqrqee BpeMfl
ONPCAEJICHHC CT UP-OI{3BOAUTCfl NCPHOAHqCCKH OAHH PAg B CMCHY I4JIH
B cyrKI'I B xHMHqecxofi na6oparopuu MeroAoM rox{Hf alr4n yrJrepoAa H B3Be-
IIIHBaHHfl oro6pauHofi npo6bl Ao I{ [ocJre Aox{HraHus. Stor MeroA [paK-
THgecKH LIcKflIoqaeT BoSMoxHocrb onepaTHBHoIo BMetuaTeJrbcTBa n paOo-
Ty KorJloarperara (Henocpe4crBeHlro no p€yJrbTaraM alalrasa HJrH c no-
MOIIIbIO TCX I{JTI{ HHbIX BbIqHCJIHTCJIbHbIX- YCiPOfiCtE).

Mero4u u ycrpoficrBa H3MepeHHo . *e6on"r"* 3ana3AbrBaHHeM rer{y-
ulux sHatIeHI'Ifi C', paspa6arrtBalorcfl B TeqeHHe HecKoJrbKHx AecnruJre-rnfi- MeroAbr onpeAeJreHnff no rlBery golrbr, no oTpax{eHHro Jryrra cBera
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or B3BerileHHOfi B noroKe ra3oB SoJrbr ?r psA ApyrHx He ,IaJIU'noJIOX(HTeJIb-

Hbrx p$yJIbTaToB.
Hiu6o"uee nepcneKTr4BHbrMH or{a3aJlHcb ABa HarrpaBJIeHHJr: co3AaHHe

aBToMarr,rqecKg a"fiar"ylouero H paciroJloxeHHoro e6rugu KorJloarperara

yCrpOfiCrna, ocHoBaHHOrO Ha MeTOAe Ao)I(flra[l4fl, I{ HCnOJIbsoBaHHe eM-

KOCTHOTO npllHqHna.
AeroMafl,IqecKue yCrpOfiCrna, OCHOBaHHbIe Ha AOXI'IraHI,IH' IIMSIOT

HecoMHeHHOe [.oeI4MVIrleCTBO B TOM' qro oH]I ocHoBaHbI Ha npflMoM Onpe-

AeJTeHHH 3OJIbHOCTU. OAgaxO OHI'I BeCbMa CJIo)I(FibI

v HeAocTaToqHo HaAelKHbI-

Ha euxocrHoM npHHIIHIIe ocHoBaHbI HeKoropble

KOCBeHHbIe I\,IeroAbI. SxcnepuMeHTaJIbHO yCTaHOB-
r^un rl'Fr-r or.rrz^rr.rr< r{r}I{ ITeI{(.2TOD2 - III,ISJIeKTDHKOM

J l L I l V .  1 l V  V l Y r l \ V V r  v  ^ r v ^ t A v ' ^ Y  I

KoTopofof lBJl 'eTcf l3oJIa 'notITHnponopquoHaJIbHa
coAepx(aHulo yrJlepoAa B npo6e soJIbI. 3ro o6ls-

CHflCTCfl TCM, IITO ITACTHIIbI YTJICPOAA NPC.4CTABJI'IIOT

co6ofi npoBoAHHK:a, HaJftr'ufie Koropblx_ B AHaJIeK-
TpHKe (eone) xax 6u yMeHbrllaer ero eQ$exruBHylo

To/IUlHHy. flpuvecu, coAepx<au1uecf B 3oJIe

(SiOz, eaO, MgO, FerOr, AI2OB), u ue6onrruoe
KOTHTICCTBO I\{CTAJIJIHTICCKHX qACTHII - 

Pe3YJIbTAT

cpa6aruBaHlzfl IxapoB B yrJIepa3MoJIbHbIx MeJIb-

HI,IuaX _ [paKTHiIecKH He oTpaxzlloTcg Ha eMKocTI{

VII. l .  CtpyKrypHan
cxeMa eluKocrHoro,{aT'
qHKa coAepxaHHs roprc'

qHx B fleTyqeu 3oJIe.

npo6u.- 
Eonruoe BJIHflHHe Ha eMKocTb oKaSbIBaeT BJIaIKHOCTb SOJIbI, TaK KaK

AHgJreKTpHqecKar nocrorHHafl BoAbI (e : 80) snarlureflbuo BbIIle, tIeM

soJrbr (u: 4 . 4,5). flosroNdy or6op npo6u npou3BoAurcfl pI3 Tor{KH ra3oxoAa

KorJIa, rAe TeMneparypa ra3oB JIex(I{T B npeAeJlax 300-350" C, U nocry-

narcqafl B H3Mepgrenrnufi o6teu soJla I'IMeer Tel\IllepaTypy ropfAKa

120-130" c. Eo"rrruoe BrruflHve Ha SaBLICI{MOCTb eN{PiOCTI',I OT COAepX(a'

HHfl yurepoAa oKa3brBaeT AaBJTeHI{e, noA KoTopbII\4 I'IaxoAI{Tcfl npo6a'

nogToMy KoHcrpyKrlr{fl AarquKa AoJI}KHa o6ecnequBa'ib nocroflHcrBo AaB-

JreHHfl, He3aBHcHMo or KoJrHqecrBa goJIbI I{ coAep}Kalvrr. yfJlepoAa (oxa-
gbrBaroqero KaK 6u cruagbrBaroulee 4efictnue Ha creHKLI u cHH>Kaloillee

xoeQQraqHeHr rpeHr{ff rpH noAaue npo6u soJrbt unexou)

ilbctpo"Hudfi Ha errakocruoM rrpuuullne AarrII'IK (prac. VII. 1) cocrour

ns sa6opHoro ycrpoficrsa (^l), uurnona (2), rl3Mepl{reJlbuoro KoHAeHcaropa

(3), rarrnbtorqe.6 
"uA 

creKJIfHHoft rpy6xl{ c eJIeKrpoAaMH' ycrpoficrBa 3o-'

i,ivn"".i"i (E) H'rlsMepurcnnuoro irpu6opa (5), nggacraBnnloulero co6ofi
cxeMy LI3MepeHun rr,ranort eMKocrH oT eAI4HI{U Ao 40 nuxoQapa4. Bperun
Bana3AbrBaHHfl, noxasanus cocraBJrrer 5-15 MI{H. llporuuurJleHHhle HcnbITa-

HHfl onbrrHbrx o6pasuoe ia"qroxa noKa3aJI[I, tITo ou o6taAaer sHaqurenrsoft

norpeluHocTbro Ho MolKeT I,ICnOJrb3OBaTbCfl B KarIecTBe HHAHKaTOpa rIpH on'

THMi{3a[HH npouecca cxuraHr,Ifl ToIIJIIABa nO HaIIpaBJIeHHIO I',I3MeHeHHfl CO-

Aepx(aHHfl yrJlepoAa B soJle c I,I3MeHeHHeM pacxoAa BosAyxa.'B 
KapaiaHAaaHepro paspa6oraH AarrIHK' ocHoBaHgufi na 4u@epeu'

ULIaJIbHo-TepMLIqecKoM MeroAe onpeAeJIeHIIfl coAepxagl{fl Ctr. Haeecxa

aHaJlusl{pyeuofi npo6ur MaccQfi 0,5 r noAaeTcfl c noMoIIIbIo Ao3aropa Ha

KBaprreBirii aorox Anunoft oKoJro 300 ur'r, coBeplxarcquft Bo3BparHo-rlocry'



narerbHoe ABHxeHue. flpo6a BbrrrrfHBaercrr B roHKylo sn6pupyrcuyn crpyfi-

Iy H nepeMeulaercfl B soHy ropeHuq c reMreparypofi ropffAKa 800" C.
B reqeHue eAHHHu MHHyr npo6a npoxoAur vepes 

-ne.rt. 
f lpu uauaJrbHoM

coAepx(aHHH yrJrepoAa 1,5-3496 nocre Bbi)KHra ocraercfl ue 6o.nee 0,4y0.
PasHocrb repluo-a. A. c. AByx 6arapefi repMonap Aaer Bo3Mox(Hocrb

onpeAeJIHTb AonoflHHTeJIbHoe renJro AQ, BbrAeJrr,rBureecs rrpn gKcfipecc-
BbIxHTaHHH yrJIePoAa. Snexrpraqecxuri cltrHaJr, nponopquoHanlsHfi AQ,
nocrynaer Ha gJIeKTpHtIecxHfi crlerquK nocroflHHoro roKa vilH Ha caMo-

nuceu, npu eroM n/roqa4b repMorpaMMbr nponopunoHaJrbHa )nqat.
B.nax<uocru npo6tt Xo 3% He BJrHfler Ha roqHocrb H3MepeHr.rfl.

VII.2. Crpyxrypnas cxeMa xpoMarorpaQa (o) H rpuMep guarparrluu (6).

OnpeaueHne xHMnqecKoro HeAoxora. fIpH cx(HraHHH TBepAoro ro[-
JIHBa HeAoll{or, KaK MbI BH,qeJrH Bblrue, npaKTr{qecKH oTcyrcrByer. Muoro--qucJIeHHbIe 

BapHaHTbI npu6opoB AJrfl onpeAeJreHzfl coAepxauui CO e yxo:
AflUIHX ra3ax, KaK npaBHJrO, He gKCnJryaTHpytOTCfl.

OAsaxo npu clKHraHI{H npupoAHoro ra3a, npeAcraBJtrrorqero co6ofi
MHOIOKOMnOHeHTHyIO CMeCb, H3MepeHHe XHMHI{eCKOrO HeAOX{Ofa flBJrfleTCfl
sa4auefi, 3HaqeHHe Koropofi eospacraeT c yBerHrreHr{eM AoJrLr [ptrpoAHofo
ra3a B TonJTHBHoM 6anance crpaHbr.

Lnn aHaJIHsa yxoAslrlnx ra3oB, TaKx(e npeAcraBJrnrorrlHx co6ofi npu
cx<HraHHH npHpoAHoro ra3a MHoroKoMrroHeHTHyro cMecb, B HacToflulee
BpeMfl rrpHMeHflrorcfl xpo]wamoepaQot

Xpotuarorpa$uvecxptfi rasoanaJrzsarop npeAHa3HarreH AJrfl nocrornHo-
fo KoHTpoJIfl fOpeHHfl nyTeM OrrpeleneHHn coAepxaHrrfl oKHcH yffiepoAa
CO, ssgopoAa FI2r €ylrMep++or? xoar+en+paurar+ asora- €- Kr{€flopololorAl, +
* O, H MeTaHa CHn B yxoAsrrlux raaax.

VupouleHHas fa3oBafl cxeMa xpoMarorpaQuuecKoro ra3oanaJrr{3aropa
noKa3aHa Ha pnc. VII.2. Or6upaeMbre Hs KorJra rasbr npoxoAflr rrepe3
XoJIoAHJIbHI,IK I w ortucrprreJlb 2, n xo^topoM [orJroulaeTcr BJrafa H coAep-
xarrlnecr B rase AByoKHcH yrJrepoAa r{ cepbr (CO, H SOr). Aanee oqu-
uesuufi ras qepes o6paruuft xaanan 3 nocrynaer B Aosarop 4, rge Qop-

- MHpyerct IIpo6a raga onpeAeJreHHoro o6reua. VIe Aozaropa qepes o6par-
uufi KJIanaH 5 npo6a nporaJrKl,rBaercfl B pasAeJrHreJrbHyro KoJroHKy 6,
HanoJIHeHHyIo aKTHBHbrrr,r cop6upyrorrluM BerrlecrBoM. Tax xax KoMnoHeH-
TbI aHaJlu3l,Ipyeuofi cMecH norJrorqarorcr c HeoAnHaKoeofr vHTeHcuBHocrbro,
ro oHH nufi4yt Lr3 KoJIoHKH 6 s pa3Hoe BpeMfl s cneAyroqefi nocJreAo-
BaTeJrbHocrlr: Hr, Nr, CO, CHu.
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KonanoHeHTbI pasAe"nennoft cMeclr floAarorcfl Ha AereKrop 7, rpeAcraB-
nsrculnfi co6ofi KaMepy c nJlarHHoeofi Hurbro, no xoropofi nponygKaercfl
gfleKTpHrrecxufr rox.

tr4cno.[rgyercn ABa ocHoBHbrx rrpuHquna pa6orrr AereKropa:
l) ocuonasHstfi Ha H3MeHer{I{H TeMrreparypbr, a cJreAoBaTeJrbHo, v co-

nporHBJIeHHfl trJraruHogofi Hllrn B 3aBHcuMocrt4 or rerrJrorrpoBoAHocrr.r ra3a,
HaxoAflrqerocfl B KaMepe, ilpH uaqanrHofi reMrreparype 100-200o C;

2) reprr,roxnM4lrecxufi, ocHoBaHHsrfi Ha H3MeHeHHH TeMneparypbr H co-
npoTHBaeHHfl HVITH B 3aBI4C[IMOCTH OT KOJrI{qeCTBa Te[JIa, BbrAeJreHHOfO
fa3oM, HaxoAflIrIHMCg B KaMepe, trPH KaraJrkrTklrlecKoM ropeFrHH, npHqeM
rrJrart{HoBaf HHrb AoJr}Kr{a 6srrl pa3orpera Ao reMneparypu 600-750'C,
o6ecneqirearcqeft 3alKr.rraHue AereKTnpyeMbrx ra3oB.

Taxuv o6pasorr, co[porHBJIeHHe HHTI4 gaBVcr4T or BHra 'u KoHueHTDa-
rlkta fa3oB B CMeCH.

fl p eo6p a3oBareJrb-perucrp arop B n pelcraB.rfl er co6o li H ev p aBHoBerrreH-
Hltft uocr, B nJIerIu Koroporo BKJnorIeHbr ABa AereKTopa. !.ny, noBhrrrreHl{fl
ToIIHocrH H3MepeHHfl r{epe3 IAHH AereKTop npoilycKaercr .rr.rcrHft ra-
3oHocureJlb (nos4yx), a qepes nropofi - rasoHocr.ITeJrb c KoMrroHeHroM
arailr4sr4pyenaofi cMecu.

B 4uaroHaJlb Mocra BKrr,oqaercfl aBToMarnqecrufi noreHuuoMerp, sa-
rlncblBalotrluri I43MeHeHHfl Haflpflx(eHufl Ha Ar{aroHaJrr4 Mocra, rrpotroputao-
HaJIbHbre KoHueHTpauHH KoMrroHeHTa rasonoft cMecH, B BHAe xpunofi
JILTHLTU c nI4KaMH (xponrarorpauuu). flo Bbrcore nr.rKoB Mox(Ho cyAurb o
KoHrreHrpauHa KoMnoHeHroB e rasoeoft cMecu (pnc. VII.2, 6). I lorepu
TeIIJIa C XHNII,IqeCKUM HeAOX{O|OM O[peAeJrfrOTCfi rro XpOMaTOfpaMMe TaK:

Qs : [so, 
rSco + z2,TgHo + Sb,bECHn a

+> (c*H,)f;]#roo%. (vII-23)

3Aecr CO, Hr, CHu 14 C^Ho- o6reuHas KoHqeHrilaquff npoAyKron
HerIoJIHoro cropaHr4fl B yxoArrrlnx ra3ax, %; Q, - terrJrora cropaHlrfl
yrJIeBoAopoAoB Bla4a C*Hn, xxan/xr; V"., - o6reu cyxux fasoB nprt
HopMaJrbHbrx ycJroBHflx, u3/xr.

tlyncrnuTeJrbuocrb upn6opa 0,001-0,004o/o Ha I rrarr,t Bbrcorbr nuKa
ipoMaTof paMMbr.

I,laruepeHue pacxo[a TBep,qoro rorrJrnBa. Hapa4y c o[peAeJreHHeM
KaqecrBeHHblx noxasarereft TBepAoro ro[JrlrBa H3MepeHr4e ero pacxoAa
npeAcraBJlfleT co6oft erqe HeperueHHyro sa.qaqy. flonrrrxu Hc[oJrb3oBaHI,Ir
A.[s grofi IIeJIH MexaHnqecKr.rx ycrpoficrB Tuna (BepryrxeK> He Aarrw yAos-
JIerBopHTeJIbHbrx p$yJrbraroe. OnpeAeJreHHe pacxoAa ronJrr,rBa no cKopocrn
BpaueHut nuTare.nefi nu.ur{ He HarrrJro npHMeHeHvrfl, TaK KaK Lrs-ga a6pa-
gHtsHoro AeficreHs rrbrJru 3a3opbr Mex{Ay noABHX(HbrMH H HenoABHX(HbIMlI
qacrflMH yBefiHtluBarorcfl 14 HafiAeusbre gKcnepHMeHTaJrbHo gaBHcIlMocrII
Hapyuarorcf .

B Hacrosqee Bpems, nauloJree nepcreKTHBHbrM rBlrflercfl MeroA onpe-
AeJIeHHs pacxoAa nbrJrH c noMoulbro gJreKTpocrarHqecKux 3oHAoB. 3ou4,
[peAcraB.narcu1nfi co6ofi MeraJrJrn.recxnfi rxap AHaMerpoM. 6-13 MM HJIII



uI{4HHAp AHaMerpoM 4-5 MM H AJIHHofi 20-30 MM, xopouo r.r3oJrr{poBaH-
Hrtft oT 3eMJII{ (conpornBJleHl{e l4soJrfluHrr 1010-10t3 Orrl), noMerrlaercs
B nbIJIenpoBoA. t{acruuH nbIJIH npu croJrxHoBeHnflx co creHKaMH H npg
pa3MoJIe npuo6peraror HeKoropbrfi e.nerrpuqecxprfi sapsA, xoropuft-gar-eu
nepeAaercs soHAy npH 6ou6ap,U,llpoBKe ero 3apsx{eHnbrMu qacrnrlaMu,
B pe3yJlbrare qero B HgMepute.uurofi uenu nporeKaer roK, BerHrrHHa Ko-
TOpOTO 3aBHCI{T OT MaTepHa{rA lIaCrHU H sOHAa }r ilponopuHoHaJrbHa MaC-
coBoMy pacxoAy nbrJrH

i  -  - g - .

3Aecu k -nocro.rrHHan soHAa 1nop"ol, 8-t0 . l0o rlcvrz. 
" 

. A); p :
nJlorHocrb nblJreBofo o6naxa Zl jE-; o - cKopocrb ABHX(eHHfl asporrbrJrH,
clvt/c. B gKcnepuMesranruofi yaiu"ou*a roK i ugl{eHsercrr B rrpeAeJrax
0,01-t nrrA npu MaccoBoM picxo4e 0,008-0,60 r/cnr2 . c. I,Icnortsoea-
Hue QopMyJI [oAo6us Aaer BosMox{Hocrb npoHsBoAHTb nepepacqer eKcfie-
pur,IeHraJrbHbrx p$yJrbTaToB AJrfl ycTaHoBoK ApyrHx pa3MepoB.

Toqsoctb HsMepeHHfl B gHaqI{TeJIrHofi creneHu 3aBHcHr or rrpeAcraBu-
TgilbHocru Mecra pacnoJrox(eur.rff BoHAa H pacilpeAelrenrfl, cxopocrefi no
cetIeHHIo rpy6onpoBoAa. flpelno.rraraercfl, qro B p$yJrbrare ycoBeprrreH-
crBoBaHHfl MeroAa florperrrnocrb 6yler cHrrxeHa ro 2o7o -

S VII-4. rlpzrr4nrnr uocrpoenns
cueqrraJrrranpoBauutrx BBrtrncJrrre:rrbnbrx ycrpoficrs

trnfl onpe4eneuuff arconoMnrrecnux rrorcasare;refi
TeruroEneBrsrr.recrcoro o6opy4onanrff

Teryqne sHarIeHHs rexnuKo-sKoHoMr.rqecKr{x floKa3areneft uoryr Hc-
noJlbSoBarbcfl AJrfl onrHMI{SauHLI pex{HMa KaK OTAeJIbHbIX afperaToB, TaK
u TOC.B rreJroM.

B nepeoM cflyqae ueo6xo4uMo r.rMerb AaHHbre o K. n. ,[. arperara vrilLr,
qro 6onee xeJIareJIbHo, o Bcex BI,IAax lrorepb, a Bo BTopoM - o6 orHocu-
TeJIbHbIx npupocrax pacxoAa ronJruBa. flpn gToM npeAroJraraercfl orrepa-
TrIBHafl onrHMH3aIInn pelKI,IMa, T. e. onpeAeJreHr.re HalrBbrroAuefirunx sa-
rpysoK B Kax(Abrft rtron,teur BpeMeHH.

OnpeAeaeHue gKonoMurrecxr{x noxasarefiefi KorJroarperaTa no odpar-
HoMy 6ataHcy. Ha puc. VII. 3 noxasaHa crpyKrypHar cxeMa CBy, npeA-
Ha3HaqeHHOIO Ailn HenpepbrBHoro H3MeperrHfl gKoHOMHrrecKHx rroKa3a-
renefi KorJroarperaroB no o6parnouy 6anaucy.

klcno.ursyn (VII-1) u npHHI{Man Ann ynpoqeHnq, qro renJroeMKocrb
BosAyxa rtpu reMreparypax yxoAflrrlnx rasoB r{ oKpyxarcqefi cpeAbr oALt-
HaKoBa (npu sroM fiz: ns), uoxHo onpeAeJrgrb K. rr. a. u OIIPT cne4y-
rorrlHM o6pasorra.

lB 6.nox BbrqncJreHnfl Qz no (VII-6) - (VII-10) BBoAr{rcfl cnrHarr or
KHcJIopoAoMepa, nponopquonanlssrfi coAepxaHr.rrc KucJropoAa Az ts
yxoAf IqHx ra3ax, H pa3Hocrb cHrHaJroB or repMoMeTpoB conporr.rBJreHr4 g,
H3MepflrorrlHx rer\{neparypy yxoAflrrlHx rasoB tr* H xoJroAHoro Bo3Ayxa
t*.", a TaKlKe 3HaqeHHe QE. B STor xe 6nor c noMorrlbrio 3aAarqHKoB, tro-
KaSaHHbIx TpeyronbHHKaMH, BBoAflrcr paccrrHTaHHbre 3apaHee roe(Sn-

2L2 2L3

IIHeHTbI f?r H ftz V noIyqeHHoe no

sHaqeHHe aH.
B 6.rrox BbIqHcreHHsq4 (Vrr-15)

coAepxaunlo yrJlepoAa B .nerYuefi
xHu.na6oparopuu nocroflHHafl

tt.o
M_#A". .

/ v ; '

PaccquraHHble 3HaqeHI,Ifl Qz H Qa, a raKll(e

BBeAeHHafl C noMolIlblo 3aAarqHKa BerHtII'lHa

Qs * Qu nocrynalor B 6.nox BbITIHcJIeHHff nt

x. n. i.- Blrxoanofi cHru an 6noxa q nocrynaer n2
a -^-- r^rT-iT-i-i- A a-^- a'n ^y'n 0X

IJ UJf Un tlbf l?ruJf€tlfl lr \.rI rr r L/f . !,, l\r I tAs Lnl -

HaJr Mox(er 6urt ucnoJlb3oBalr AJIfl KoppeK-
THpOBKH rIOAarIH BO3AyXa C UeJIbIO OnrI{MH-
sarlr4lJ pex(HMa AaHHOTO KOTJIa.

B 6nox b no.qarcrcfl cLlrHaJIbI, [poilopl{Ido-
HaJrbHbre pacxoAy D, gaateHulo p H TeMrIe-
parype lrr.,, ueperperoro napa AJII pacqera

qfln. Croaa x(e BBoAqrcfl paccqaraHHble no pe- \/

pyrc norpellrHocrb, Koropafl HeBeJII{Ka, TaK
KaK rperufi qJreH npanofi rracrn (Vil-19) MaJr no cpaBHeHI{}o c AByMfl
nepBbrMH.- 

Ecnu pacrrer K. n. A. I{ OIIPT npola3Borll.rcfl sa I{BM, ro pnc. VIX.3
MOX{HO paCCMarpLIBarb KaK noflcHeHHe crpyKTypbl aJlroprlrMa.

'*f ";;#;^;;#,;;;;;"-;;;;;;ff 
"ft"o;;-Yj'o';."?;H1??%:5ffJJfl

BoAHbrx dqrld.Q!! u dqoldQlo (.r""un N). I4c- qecKux uoxasarereft Kor.IIo-

noJIb3oBaHI{e gTI{x BerutIHH BHocHT HeKoro- arperara'

p$yJlbraraM aHaJII{3a n na6oparopl'Iu

BBOAHTCfl CHrHa,rl, trporlopuuonallulrfi

3oJre CI, u paccrluTaHllafl rlo AaHHbIM

6
OTHOCBTCJIbHOTO

6a.naucy:
ycrpoficraaun

VII.4. <DyurqnouaJlbnaff cxeMa CBy Ant onpeAe.Ileguff
flpupocra pacxoAa TonJIvBa 6noxa no [psMoMy

a - c lrxTerpnpyloqsMu ycrpofictsaua', 6 - c stanoMulralol4Hlllu

Onpege.nenue oKonoMuqecKnx noxasaterefi KornoanperaTa rlo [psMo-
My 6a.nancy. llpu oupeAeJreHr{H OIPT MeroAoM rpflMoro 6anasca H€-
o6xoAuruo o6parurb BHHMaHue Ha roqHocrb tl3MepeHHfl floKagareJlefi ,_ onpe-
AeJrfroulHx pacxoA eHeprrlvr, T. e. pacxoA H renJloTBopHyo c[oco6HocTb
TOnJIHBa, a TaKN(e 9HTaJIbnHIO H paCXOA rlapa.

/ B
I P



Hu 911__VII.4 npltBeAeHbt' ABa BapuaHra crpyr{rypHofi cxeMbr ra3Me-
peHHq OfIPT no nprMouy 6anaHcy. B nepeol{ BapHaHre or AarqHKoB pac-
xoAa ronJrHBa B u MourHocrn P curHaJrbr nocrynaFor a 4u$QepenuHpl,-
ro[tHe ycrpoficrea, rAe o6pa3yrorcq npoH3BoAHbre no BpeMers,u B,: #
v  P ' - d P'  

d t '
3HatIeHLIfl npottgBoAHblx nccryfiarcr s 6norn HHTerpupoBaHr{fl, B Koro-

h T  t v  A n h

HDr.A' L'rryEAErrnt(rrLn pdunuA.br rurrJrkTrja n SJleKTpoSHeprHH 3a KoHeqHbIH
HHrepBa.rr BpeMeHH T - t, - tr:

t2 t2
r d R ( ; DA b - \ ; a t  H  A P :  

) # a r .
t ,

f . r - - - ^ - - - ^ - - - - -  
"  

-\-rTHoiiieiiHe tTnx rrpapauleHufr AaeT OiIPT b.
tlrc6u ug6exarb norpemHocrefi, cBfl3aHHbrx c gu44epeuuapoBaHueM

14 HHTerpHpoBaHHeu, oco6eHHo 3HarIHTeJrbHbrx npH MeAJreHHo r.r3MeHrroIrIHx-
cfl HJ|Y npaKTHtIecKH nocrorHHbrx [epeMeHHbrx, Nrox{er 6slrl np}iMeHeH
nropofi BapHaHT cxeMbl, B KoropoM curHa.rrbr or AarrrHKoB pacxoAa rorrruEa
,B u rtaorqHocru P uepes_o[peAeJrei]Hbre npoMex(yrKu BpeMeHH nocrynar.or
n ycrp_oficrBo naMrrn. CnrHa"ryu Bt H P, cooreercrByror rMoMeHTy tr, cur-
HaJIbI Bz H Pz_- MoMeHry tr. firnure.ntuocru H3MepeHur B o6orax-c"rr-y qaflx
oAHHaKoBbI. llocne BToporo I{3MepeHHfl npoH3EoAHTcfl BbrrrHTaHHe, H,
npupaqestrn AB : Bz_ Bl t_4P : Pz- P, uanpaBrrflrorca a ycrpofi-
crBo AeJreHHr, BbrAarorlee OilPT b.

Bropan cxeMa Aaer MeHbIxyFo norperxHocrb or BJrr{flHnfl reuroeoft
HHepqHH KorJloafperaroB. O6qas norperxHocrb H3MepeHHq OIPT KorJro-
afperaroB He rpeBbrrxaer 4-5%.

I4cxoAn H3 Toro, I{ro sKoHoMutrecKr4e xapaKrepucruKH ryp6oarperaroB
c reqeHHeM BpeMeHH HgMeHrrorcfl He3Har{HTeJibHo, HcrroJlb3yercfl cnoco6
{9P!-|KTHpoBKH paccr{HraHHbrx H 3aJrox(eHHbrx B CBy xapaKrepr4cr}:K
onPT- KoppexrupoBKa npon3BoAurcfl ,no rpeM ocHoBHbrM napaMerpal{:
AaBJIeHHIO 14 TeMrleparype cBe)r(ero lapq H AaBJTeHHTO B KOHAeHCarOpe.

BeIa4y cryneHqaroro xapaKrepa XOil ryp6oreHeparopoB B rrpoqecce
BeAeHHr pe)KHMa craHIrHH seo6xoAr.rr*ro onpeAs[srb MoMeHTbr nepexoAa
c oAHoro yqacrKa xapaKrepucrurKvr Ha Apyroft. Hapa4y c HcrroJrb3oBaHuer\r
cHrHaJIa AarrIHKa MoIrIHocrH Moxer 6url HcnoJrb3oBaH cHrHaJr AarqHKa
floJroxeHr.rfl neperpySorrHbrx KJranaHoB, peafHpyrcu{ero Ha ux orKpbrrHe,
Koropoe flB.rlfglc: n?Hqr{Horl nepexo4a Ha cJreAyroqyn cryrreHbKy xapaK-
repucruKu OIIPT. Sror cnoco6 y4o6en 4nn pacnpeAeJreHufl sfleKrpnqe-
cxofi Harpy3KH Mex{.qy renno$nKarrHoHHbrMH arperaraMH, y Koropbrx,
KaK Mbr BHAeJIH e $ II-4, sKoHoMLIqecKas Harpy3Ka, coorBercrByrorqafl
ToqKe H3JIoMa xapaKTep HcrHKH, saBHcHT or ren.noQuKar.IuoHHofi uarp y sKH.

S VII-5. Crctema aBTouarrrqeercono JrEpaBJreErs
pelrcrrMoB Drreproo6se4unerns

uo lracrore ll arcrrrBnofi uorquocru (CAIap tIM)

Cucreua CAyP tIM paapa6arunaercn H rur{poKo BHeAprercn BHHI4?.
flepnue pa6oru, Haqarbre A. f. Mocxa.ueeuu (cucreMa Moeu-+;, B Ha-
croflulee BpeMfl npoAoJDKarorcfl roA pyKoBoAcrBoM 14. E. KonHaosa.
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Tax xax o6reu Hacrosrqefi xuHru He no3BoJrrer paccMorperb cucreMbl
aBToMaruqecKoro peryJrHpoBaHufl (CAP), npHMeHreMbIe Ha aJreKTpocraH-
IIHflX H B 3HepfOCHCTeMaX H npeAHa3Har{eHHble ,4JIf nOAAep}KaHHfl 3aAaH-
Hbrx noxasarerefi KarrecrBa aHeprHH (Aan.neHne H TeMneparypa napa,
rlacroTa H HanpffxeHHe SJreKTpl4qecxofi gHeprHLI u r. A.), To SAecb MbI Koc-
HeMcfl ro,qbKo rex SyHxuurl CAVP rIM, Koropble cBfl3aHbl c onrHMH3a-
quefi pelKr4Ma.

3a..naqauu GAVP rIM qerrlorcfl:

H a H BbrroAsefi uree pacrpeAeJreH He H arpy3KH MexAy sJleKrpocraH ulls MH
u Mex{Ay arperaraMr{ npH BaAaHHoM cocraBe pa6orarolqero o6opyaoBanLrr.
c yqeroM TexHHrIecKHX orpaHHrleHufi;

ABTOTVIATHIICCKAg KOPPCKTHPOBKA XON H A3MCHCHHC SAAAHHbIX OTP AHHqC'
rrr;r l  nnu LrarraLra'r lrrr ^nr. ' faErA wrrvr cncrncrrf t Iq na6or' lr) l l rero o6()nvnoRaHl1g -
l l l r l r  I r V I r  I r J r r r v l l v r r r  -  - - - ! -  

J 6 - - - - - -  
- - '

B ocnoey pac[peAeJreHHfl Harpy3KH Mex{Ay arperaraMn IIoJIox(eH nplau-
rlHrr paBeircTBa orHocHTeJrbHbrx [pupocToB pacxoAa TonJIHBa vJIvI AeHe)K-
Hbrx cpeAcrB. flpu pacnpeAeJreHr.rH Harpy3KH MexAy eJIeKTpocraHuHrMn
npu6nuxeHHo yrlHTbilBaercfl BJrLtflHHe norepb B cerH.

Ans T3C c o6urau naponpoBoAoM HallBbrfoAsefiruue HarpysKn KorJIo-
arperaToB onpeAeJrf roTcs ycJroBI{ eM p aBeHcTBa OTHOCHTeJIbHbIX npHpOCTOB.
XOn KorJroarperaroB aBToMarHrrecKH KoppeKTrlpyeTcfl n_pH I,I3MeHeHHH
cocraBa pa6orarcqux MexaHH3MoB co6crneHsux HYxA. KoppexrHpoBKa
XOn npu HBMeHeHT{H r.rr4a Lr KarrecrBa ronJIHBa, cocrorHufl arperaroB
H T. A. rpor43BoAvrrcfl BpyqHyro; [pelycMoTpeHa BosMox(HocTb I'IcnoJIb3O-
BaHr,rfl npupocmoJilepoq, nocTpoeHHbrx rro oAHoMy Lr} oIIHCaHHbIX BbIIIIe

ITpHHUHnOB.
Pacnpe4eJreHr{e HarpysKr{ Mex(Ay ryp6oarperaraMl{ npol{3BoAHTcfl no

saBHcl{MocrflM Harpy3KH Ka>KAoIo arpefara_or cyMMapI{oH Hafpy3KH 9T1L
IIHH, aHarorntlHo noKa3aHHbIM Ha 

-p"a. 
ilI.2 a u nocrpoeHHblM no XOn

arperaroe. 3rH 3aBucuMocru aBroMarurrecKn KoppeKTupytorcs ilpu I{3Me-

HeHHH BaKyyMa H pex(HMa pereHepauHH.
B . u u g u u e [ a p a M e T p o B c B e x { e r o n a p a H e y I I u T b I B a e T c f l ' H 3 M e H e H I , I e

K. n. A. B p$yJrbrare 3aHoca nporounofi qacrH ryp6unu yqllTblBaercfl
pyvHofi KoppeKrnponxofi.' 

3Ha.reuus OIIPT craHqur.r B qeJroM onpeAeJlflIorcr aBToMaTI{rIecKu
no 3aJIox(eHHbIM (u KoppeKTHpyFoulunrcn) XOn KorJIoB 14 typ6uH. V*

MeHeHHe cocrhea pa6oraroqero o6opy4oBarufl, ytluTblBaercr BKJIIOIIeHI{-
eM H OrKJrroqenuer,l (npyuuyro) coorsercTByrolllHx 6Jtoxos ycrpofime

CAYP IIM.
CAyP r{M 6noqHrrx T3C sHarrureJrbHo npoule, TaK KaK xecrKafl

saBucHruocrb HarpysKr{ KorJra or gaeKrputlecxofi HarpJ€KI{ ryp6oarpe-
rara [o3BoJrrer onpeAeJruTb no o6qecraHuHoHHoMy OilPT HaI{BbIroAHefi-
ruyrc Harpy3Ky KalKAoro 6noxa, 6esorHocureJlbHo K pex(HMy ApyrHx
6.noxon. Kax useecrHo, na T3C c norepeqHblM naporpoBoAoM Bce arpe-
raTbr B3ar4MocBf 3aHbr, u r,r3MeHeHr,re pexHMa oAHofo rI3 HHX Mg)I(_el n!_Y:
Becru x ueo6xoAllMocru H3MeHeHHfl pex{IaMoB Apyrux, qro B CAyP t{M

yquTblBaercs BBeAeHHeM coorBercrByloqux ilpoH3BoAHbIX B xpurepuft
ONTHMAJIbHOCTH.

CAyP tIM npuMeHflercfl raKx{e r.r Ha f3C, ocyqecrBlfl.f. aBroMarH-
qecKoe o[peAeJreHr{e HarpysKr{ fOC s ueJIoM I{ KaxAoro arperara no
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sa,[,aHl{oMy 3HaqeHuro OflP BoAbr. Cucreua peaJrH3yer oneparnBHyro orrru-
MH3auI4Io peiKLIMa f3C no pe3yJrbraraM pacqera onrnruaJrbHoro pex{r{Ma
(xoeQ$uqHeurrt or), sapaHee BbInoJrHeHHoro Ha nepHoA peryJrupoBaHrrfl,
onpeAeJrseunfi o6reuou BoAoxpaHr.rJrurqa.

flpu pacnpeAeJIeHHH Harpy3KH lllexqy s/reKrpocraHrruflMH npeAycMar-
pHBaercfl Bo3Moll{Hocrb BBecrH cIIrHaJr, nponopquoHaJrbHrrfi OIIII}I op.
Be"IH.ILIHa ero Mox(er 6utr onpeAeJreHa npeABap]rreJrbHbrM pacqeroM Ha
LI.BM vJil4 Ha aHaJIoroBoM yerpofteree, v.Irw R cJrerr.Ea.-rrbHoM 6.aoxe, Mo-
AeJrupyroqeM npuJrerarcIr1yrc x 4auuofi craHqHH qacrb cern. Pa6oru saA
aBTOMaTHTIeCKHM OnpeAeJreHHeM Op rrO napaMerpaM pe)Knua Aer?crnyrouleft
gJreKTpH,IeCXOfi CerH (C UCnOnb3OBaHr{eM yFJroB MeX(Ay BeKTOpaMpr Haflpfi-
xeHufi) rroKa He 3aKoHqeHbr.

$ VII-6. Ocnonnrre rptrHqmrbr rrocrpoennc CBV
IJrff grcorromurrecrcoro pacqpe4eJreuafl arcrnBaofi narpyarcn

B AEeprocEcTeMax

Ans pacilera Hau6o.uee gKoHoMurrHoro pacnpeAeJreHufl aKTHBHbrx Ha-
rpysoK Mex{Ay gJreKrpHqecKHMH craHqnflMu, o6regwueHHbrMu B gHeprerrr-
tIecKHe cucreMbr, HapsAy c yHuBepcaJrbHbrMu 3I{BM HcnoJib3yrorcfl ctte-
Walru3r4poBaHHble aHaJloroBbre v aHaJroro-quQponue Bbrrrr{cJrr{TeJrbHbre
ycrpoficrsa. Oco6esuocrsMH BaAa-rrH gKoHoMuqecKoro pacrpeAeJreHur Ha-
rpy3Ku -flBJlflIorcr HeBblcoKafl TotlHocrb LrcxoAHofi uuQopMarrnH (rpaQuxon
Iiarpy3Ku o6teluHeHllfl, xapaKTepucrr4K orHocHTeJrbHbrx npHpocroB pac-
xoAa ronJIHBa HJIH AeHe)I(HbIx cpeAcrB crauuuft, rpa$uxoB Mex{cucreM-
HbIX neperoKoB 14 norpe6.neHng B HarpysorrHbrx yanax) u Heo6xo4HMocrb
ex(eAHeBHoro pacqera pacilpeAeJlenufl aKTHBHoft HarpysKu Melr{Ay gJreK-
TOOCTaHUI4flMH trlrK SHeprOCHCTeMaMr{ 3a BeCbMa OrpaHHqeHHoe BpeMfl,
a raKx(e KoppeKTHpoBKH paccrluTaHubrx Ha cyrKu rpaQuxoB npra r43Meue-
HHH r{CXOAHbTX AaHHbrX.

Kponre roro, [e/reBaff Qynx[zn - cyMMapHufi pacxoA ronJrgBa HJ1H
AeHex(Hbrx cpeAcTB rro cHcTeMe B qeJroM-aMeeT B soHe MHHHMyMa MaJryrO
KplIBH3Hy, nOsTOMy HeKOTOpbre OTKJTOHeHT{ff OT O[Tr.rMaJrbHOrO pex{HMa He
npHBoAflT K Buarrr.rreflbHoMy nepepacxoAy ronJruBa. CBy y4o6urr reM,
qTo MoIyT HaxoAHTbCR B HeUOCpeACTBeHHOM BeAeHHH Ar.rcileTrrepCXOft
cnyx<6tt H pacnoJlararbcfl slnusu AexrypHoro Ar{cnerqepa, TaK KaK npu
pe3KHX tIgMeHeHHflx pexr4Ma H3-3a aeapufiuux orxnro.reHHfi arperaroB
uilld nuuvtfi gJIeKTponepeAarIH ueo6xo4unao oneparaBuo paccquTbrBarb
onTHMaJrbHbre Harpy3KH cTaHqI,rH B HOBbTX yCJrOBr4flX.

BostttoxHocrb HcrroJrbsoBaHns anaJroroBbrx CBy. Maurnuu AJrfr pac-
qera Hal{BblroAHefirrrero pacnpeAeJleHllff aKTI{BHbIx Harpy3oK qacro BbInoJI-
Hfftor B cooTBercrBHH co cxeMaMH gJIeKTpHrIecKofi ceru oHeprocucrervlbl H
napaMerpaMu gfleKTpurrecKr{x crasuuft. Tarue MarrrnHbtr Mox<uo crruTarb
cnequortusupoeaHHbttytu u no xapaKrepy saAarrl,t, H no saJrox(eHHofi e HLrx
cxeMe cerr{ Lr napaMerpaM crauuHfi.

Hesblcoxas rotlHocrb ucxo4Hofi uuQoprr,raqura ucKflroqaer geo6xoAu-
Mocrb to.IHofi ee o6pa6orKu. lloeronay oAHH us uau6oJree cyqecrBeHHbrx
HeAOCTaTKOB aHaJrOrOBbrX BbrqHCJrHTeJrbHbIX MaIXHH - OrpaHHqeHHafl nO-

216 217

rpelxHocTb6t oKo.no 0,1-0,3% TOqHocTb - npu peueIIHH 3aAaqn pacnpe-

AeJIeHlIn aKTHBI{bIX Harpy3oK npaKTHqecKH He npoffBJlfeTcfl'

Ma"nag KpHBHsHa ueneeofi QyHxuHH s6nH3LI MHHI{MyMa Aaer Bo3rlo}K-

Hocrb roBopgTb ne o6 oAHoM otrruMaJrbHoM pex(I{Me, a o Ml{ox(ecrBe pe}KH-

MoB, HMeTOIIIH; [paKTHr{eCKH OAI{HaKoBylO eQSexruBHOcTbt MaJIO 6TJII{-

qarcqylocr or MaKcHMalnsofi.
Brr,recre c reM aHaJIOfOBbre MaruHHbr r{Meror pfA cyulecrBeHHblx npe-

r{MyqeCTB IIepeA UIaSponsrMH - OHH 3Har{HTeIbHO npoqe, AeIUeBJIe, H\{e-

,---------r r----_- r----Fr-r IoT, KaK npaBHJIo, 6onee Bblco-

xoe 6rtctpb4eftcrnve s YAo6Hur
Ailn MOAeJII'IpOBAHI:i^fl' SJIeKTpH-
qecKl{x cereft.

AAexnarHocrb aHanorosofi
BbIrrHcJIHrennuoii TexHliK-li 

-6a'

t C I l l

VU.5. O6utag crpyKrypnas cxeMa CBy' VII.6. Cxeua CBV c raPan-
re.nsuofi ctPYrrYPofi.

Aarre eKoHoMHqecKH HauBblro4ueftmero pacnpeAerleHl4r nulPy:Iil-:gI:-

JT'BHJIa IIoflBJIeHHe KaK e CCCP, TaK H ea py6exoM cIIeqVaIII4sLtpoBaH-

"or* 
ycrpoficre, 6nHexHx _ no Ha3HarIeHHp vr IIpHHqHnaM nocTpoeHHf '

Odufne cBeAeHHq o CBV Ars pacqera pacnpeAeJleHgfl Hanpy3KH MexAy

.tuntl;**- g .ocraB CBy Aflfl-pacqera aKoHoMgqecKoro pacnpeAeJleHgr

aKrHBHbrx narpy3oK BxoArar annaparypa AJIfl BB-o1"--T-1,9-Anofi uHQopMa-

ttI{H, peIIIeHHfl ypuut"tuft, -onp9R-eJlfltolqux 
onTHMaJIlHufr pex(HM' H BbI-

BoAa p 93 yJr brard; ;r^;*""1 OAOtqeH H an -crp yKrypH an .cxeMa 
raKofo CB y

noKa3aHa rra p"". VlI.s, rAe 3xt -;t3,Ip;-IT.H:]ffi#"ffiX"#:
gHeprocHcreMbl I{ rpex(l{Me Harpy3K}I
/-YcrPoftctso Peilenl{fl YPanuenufi,
ranqopua[Hu, BKJIIoqarcu]Ifi I{3MepI{-

rcrpbfncrBa v aBroMaruqecxufi ocqHJI-
IJIH3HpOBaHHOTo nHTaHI',lfl '

Kar npaBHJIO, B CneUuaJIH3l'IpOBaHHbIX MaIxHHaX onTI'IMaJIluuft peXHM

onpeAeJl f leTcf lHaocHoBenpuuura[apaBeHcTBanpHBeAeHHbIxoTHocHTeJIb.
HbIx [p[pocToB paCXoAa TonJII{Ba' BoAbI HJIH AeHexHbIX cpeAcTB' HecuOr-

f" r"'"dru"ocrb_r_rpuHqr{iroB rrocrpoeHufl, paepa6arblBaelvlble H sKcnJlya-

Tnpyroglgecfl uBV'cyulecTBeHHo pae"nHuaKlrcfl no cTpyKType, no MeToAaM

yrleTa IIoTepb B ceTH, cuoco6au BBoAa I'I BbIBoAa gKoHoMI'IqeCKHx xapaKTe-

pr{cTHK, BOs[{Ox{HocTfMH eU6Opa Heo[peAeJIeHHbIX rrfiroxurenefi JIar-

paHga, cHcTeMaM BBOAa H sHeoA-a unQOprrAa[HH, npeACTaBJIeHHIo Harpy3oK'
'- 

CgV an" pacqera eKoHoMgqecKoro pacnpeAeJleHrlfl Harpy3oK Mox(Ho

pa3AeJtHTb Ha ABe rpynnbl B saBvcHMOCTH OT rOfO' [peAHa3HaqeHbI JIH



VII.7. Cxeua CBV c uocJreAoBareatHofi
crpyxrypofi.

oHH AJrfl aBroMarl43HpoBaHHoro nH6opa HeonpeAeJreHHbrx MHox(HTeJrefi
JIarpaHxa no ycJIoBHflM, orpaHHrIHBarorrrHM cpeAHecyror{Hbrfi pacxoA
SHeproHocHTe,[fl, HtrrH Moryr pa6orarb roJIbKo B pe]KHMe pac[peAeJreHHfl
gyryU{PHofi Harpy3KH eHeprocucreMbr rrpu 3aAaHHbrx Ko3QSHUHeHrax cr.
B CBy, npeAHa3HarreHHbrx 4rn eu6opa xoaQQuuneHroe JIa-rpaHX(a, npe-
AycMarpHBaercr pec$u.rit nepuoAusaquu peruevun.

flo crpyKrype MaIIIT{HbI pa3Aerqrorcfl Ha napaJr/reJrbHbre r{ nocJreAo-
BATCJIbHbIC.

B uauruHax c ilapaJrJreJrbHofi crpyxrypofi (pnc. VII.6.) xaxAofi eJreK-
Tp HrlecKoft cranqpr H coorBercrByeT orAeJrbHbr ft 6not< 6C, noc n poH3BoAs ulu fi

ee SKoHoMHqecKHe xapaKTepr{cTHKH.
B arr 6naxu BBoAflTcr cHrHaJrbI
or \,tcrooficrza r,rlrDaBJregu g VV. olrDe:
AeJrflroulne o6ulecHcreussrfi OnPT
1,. EC aupa6arbrBaror cHrHaJrhr, npo-
noprIHoHaJrbHbre onTHMaJIbHbrM Ha-
rpyBI(aM crasqufi P, w nocryrraCIrque
s VV H B MoAe.nr cerfi MC a.ns onpe-
AeJreH-pIfl oTHOCHTeJTbHbTX npHpOC-
ToB norepb axrueHofi MorrlHocrn
C p . .

I

B MaIxHHax c nocJreAoBareJlrsofi
crpyxrypofi (pac. VII.7) HMeercn
Bcero oAHH yHHBepca"nrHsrfi 6nox
YB, [ooqepeAHo Bocnpor4seoAsrqHfi
9KOHOMHqeCKHe Xap aKTep r.rcrHKH BCeX
craHqnfi, H pflA gJreMeHToB naMrrru

flr, pa6orarorrlux B pexHMe cJrex(eHnfl, H xpaHqqux uHQopMaqnro. B npo-
uecce peilreHufl BMecro sJreMeHToB naMflTH c rroMorrlnrc x.rlrcqefi K.. H K.,
ilooqepeAHo noAKflroqaercfl yHHBepca.nrHufi 6.nox, BocrrpoH3eoAsurnfi
BBeAeHHbre c noMorrlbro 3aAarrruKon 33, gKoHoMrarrecKne xapaKTepHcrHKH
craHIlufi u otpa6arbrBaroqufi, ogun IIIar B HanpaBJreHHH K cocroflHHro paB-
HoBecHfl, coorBercrByroqeMy onruMaJrbHoMy pacnpeAeJreHuro. nns Ao-
crHx(eHuf ycraHoBnBrrrerocfl cocrosHuq VE [oAKflrorraercfl BsaMeH Kax-
Aoro Hs aJIeMeHToB fI; nnHoroKparHo. Bce onep arrr4r, cBr3aHHbre c orKJrro-
tIeHueM H noAKJrrorreHHeM sJreMeHToB fl, H yE, BBoAoM unQoprraarlr4H or
33r, orpa6orxofi ovepe1Hofo rrara B r{repaquoHHoM npoqecce H KoppeK-
tuponxofi cHrHaJra, xpaHsrqerocfl B [r, [poH3BoAqrcs aBToMarHqrecKll
ycrpoficrBoM yrpaBJreuan VV.

MaruHnrt c napaJrJre.uruofi crpyxrypofi raMeror 6onruree 6ucrpo,qefi-
crBHe H 6o.nee npocryro opraHu3auuro rpouecca peueHun. B MauHHax
c [ocJleAoBareJlbHofi crpyxrypofi cpaBHnreJrbHo MeHbrrre o6opy4oBaHr4fl.
OAHaxo coorHoIIIeHHe o6reMoe o6opy.uon aH:afl AaJreKo He paBHo coorHo-
IIIeHHto qHcJIa 6roxon, TaK KaK yHuBepca"nnurrfi 5nox cJroxHee, ueu BC,
sa cqer gJreMeHroB BHyrpeHsefi [aMflTr4, xpaHflulux uu$opMaqnlo o6 exo-
HoMuqecKux xapaKTepncruKax Bcex craHqnfi. flapa.u.nenrHufi 14 nocJre-
AoBareJlturtft npuHuHnbI peaJru3ylorcfl B crrerrua JrngvrpoBaHHbrx MalrHHax,
npeAHa3HarIeHHbIX AJrfl SKOHOMI{IIeCKOrO pacnpeAeJreHHfl aKTHBHbTX Ha-
rpysoK.
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Hapr6o.nee npocrbrMH ycrpoficlBaMH BbIBoAa un$optrlauun rBJlrlorcr
crperor{Hbre H3Mepr{Te"rrbHbre npu6opu, IIoKa3aHHfl KoropblX HcIIoJIb3yto-

Tcr orreparopoM npH pacrrerax rpaQuxoB Harpy3xll. Orc.Ierbl no [JKaJIe
H 3arrucu p$yJrbraron rpe6yror MHoro BpeMeHH H HarlprxeHHoro BHHMa-

HLrfl, V yTOMJrfllOT Orleparopa.
B 6oaee coBeprxeHHbrx MatrluHax HcfloJlb3ytorcfl unQopuaIIHoHHbIe cH-

creMbr, o$ecne.ruBarorque usMepeHue napaMerpoB no BbI3oBy, npeAcraB-

JIeHHe Hx B rtu0poeofi dopve c aBToMarHr{ecKHM MacIxra6HpoBaHHeM H

aBToMarnrrecKyro perncrpaqun. Ans Bn3yarbHoro sa6.nloAeHHr paccqH'

TaHHbIX rpa$laxon Harpy3KH H KoHrpoJIfl eeeAeuHofi uuQopuaUuH Ma-
rlrnHr-T vrrrorlrA oetraTrralorcq 3JIeKTDoHHorvrIeBbIMH ocUHJiJIorpa$auu'

L J

-. :i' f'

S VII-7. MeroArr J rera ornocrrreJrbrroro [pupocra^, i.'ir-' 
'"': ''

rroTepb Morr{H0grrr B ceTE 
T 

ql f. 
,+' ;' "

CBy 6es cnerlganbHbrx ycrpoficrn l.nn yqera rlorepb B cern. Han6onee

npocTbre il{aurr4Hbr, npeAHa3HaqeHHbre AJIfl pactleTa SKOHOMHTIeCKI'IX peX{H-

MoB gHeprerr{rrecKux cHcreM c pa4r4antrlofi cerblo, He HMeloqefi SaMKHy-

Tbrx KoHTypoB, LrHorAa Bbr[oJrHsrorcfl 6es MoAeJIH gJleKTpHqecxofi ceru.

florepra *' irtttrx eJreKrponepeAarl' ytl'rblBalorcfl KoppeK-ruponxofi xa-

p aKrep HcrH K orHoclrrerbHbrx np H p ocroB eJIeKTpoj_lglIIH fi . @ yn xqHoH aJIb-

na" .ienaa CBV raKoro rHrla noKa3aHa Ha puc- VII.8.
Cnrsan 3aAarrruKa Harpy3xpl 3H nocrynaer Ha onepat4tnnuoui Ucu/tu'

Boc n poI{3BoAr rqne HeJrHHeft sue x ap aKTepHcrH KIa orHocHTeJIbHbIx IIp H poc-

roe. B npocrefiruux ycrpoficreax Ha BXoAbI OfI noctynalor Hanpflx(eHHfl'

npo[opttHoHaJlbHue OllPT, a c BbIXoAoB cHuMal'orcfl ToKH' nponopUu-

oHa,rrtisre onruMaJrbHbrM Harpy3KaM, T. e. @fl urpalor po/Ib nenuuefinltx

JraHca uourHocrcfi (III-2).
llpnuqranur nocrpoeHnn CBV, yqHrbIBaIoIIIHx noTepl{ B ceTH. B Tex

cfiyrrarx, KorAa x(eJIareJIbHo yqecrb BJIHflHHe cerH 6o.nee ToqHo, MOAeJIH-

pyror ypaBHeHue (V-5).' J 
B ypanneHufl i, * ?a, : ?v, noryqarculuecfl H3 (V-5) u orpeAeJls-

roulge oTHocHTeJIbHbre flpupocTbl pacxoAa TorIJIHtsa Lil9^ pa3Hblx ctSHIlHHr

1 onepauHoHHbrMr.r Ha3brBaroTcf ycHJrr.rTeJr_H nocrofiHHOrO TOKa, npeAHa3HaqeHHble A.IIfl

LlcncJrb3oB al1n B cxeMax c orpurrare.rrrHofi o6parHoft cBtsblo H I'IMeIoulHe orleHb nucoxnfi

xoaesuuaeHr ycgJrennn (npr.r pa3oMKHyroft o6patuoil cnsau)..3ru yCI{JIHTeJIH flBJls}orcs

ocHoBHbIilrH aflei\{eHTaMl aHaJroroBblx BbIr{HcJIHTeJIbHbIx ycrpoftcrn, Bb{noJlHflg o[epaIIHH

cyMMI{poBaH4fr,, yMHo)r.eHHn, 4xQQepeH[I,IpoBaHI{fl '  I{HTefpHpoBaH}Is H np'
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BXOAflT npoHsBeAer{Hrr AByX nepeMeHHblx BIIAa TvOef rAe }u - oAHHariosHfi

Nrn Bcex craHrlHft OIPT s 6anaHcnpyloqeil toqxe, u opi - orltocHreJlb-

Hbrf{ npgpocr norepb aKTHBHofi MouIHocrH B cerll AJIfl AaHHofi craHuI{H

( p u c . V I I . 9 ) .
Curua.n, nponopuuoHaJrbHuri OIIPT 1,, rocrynaeT or onepaquo-H-Horo

ycuJrrrrenn Vi, KaK noKa3aHo Ha cxeMg (puc. VII-8).
v^-nnr'rn'"o^ VV rrrrneR-nqer ReeMrI 6.nouanv,u vMHox{eHHq EV. BxoJLfl-
r ,  l ,  l y v g v r v v  J ' : Y - - - " ' - '  J  - - - - - - - - - - - -

rrtHMH B cocraB EC. C noMolllbto sa4aTqvna cpeAHefi reuneparypbt oKpy-

xarcqefi cpeAbr, enuqroqefi Ha BeflHrIHHy aKrHBHoro co[porHBJIeHHfl
r r n  a r r r r n  ono  r ra *n ' np^ -

yHaurr \uD

Barb Ha pexHM yy. B 6.norn yMHoxe-
-  -  f l  \ t  r r a w a  r r t

u r r u  n  v  R R a l t t H t t ' H  t - 4 t H A - t , h a  t t l  t v t t t t t - . t t Y t
t t t t t L  v  v  v p v A "

cerH, IlponopllHoH aJIbHbIe OnnM oP,-

Ha BbIXoAe EV Sopnaupyercfl cHrHaJI
?vo pi, Koropblfi B 6.noxe X BbIqH-

J

VII.8. VnpoueuHas crpyKryPHar
cxeMa CBV 6ee yqera norePb B

ceTu.

VII.9. VnpouteHuas crpyKryPHas
cxel,[a CBY c yqeroM norepb B

CCTH.

TaeTcfl H3 cHrHa ila ?\ B cooTBeTcTBHH c ypaBHeHI{eM tt : }\ - J\6Pi CIar-

HaJr pa3Hocrg s, BBoAr{rcs B 6nox gKoHoMHqecKHx xapaKrepucrnK_ 3Xr-

3aeci Bbrpa6arbrBaercfl cHrHaJI, nponopql{oHaJlbHblfi onruMaJlbHoft Ha-

.iyt"" Aalnofr ctaHIIHH P11 flocT]n'urouf"fi B MoAeJIb ceTH MC .q.ils noJly-
qeHl{fl CHIHaJIOU opi

,Il..rrs MOAeJII{poBaHHfl OTIIOcHTeJIbHOTo [pHpOcTa noTepb B ceTH Hc-

noJrb3yr,orcfl MoAeJrH rrocroflHHoro roKa, Koropble qpe3Bbltlafiso^nPocmt

H s 6ofittrrqgcrBe cflyrraeB o6ecnequBaror Aocraroquyrc TotlHocrb. OIuu6xtl

npg MoAeJiHpoBaHHH Ollruvl Ha rrocroflHHoM roKe onpeAeJlflIorcfl B ocHoB-

HoM HeoAHopoAHOcTbto 3aMKHyrbIx KoHrypoB sleKTpnrlecKofi ceTH.

To.rHocri onpe4eJreHHfl 6pi C rroMorrlbro MoAeaeft nocrofHHoro roKa

AocraroqHo BbrcoK a 14 B Tex cnyq aflx, KorAa ilv:nr4tr c pa3Hoft Ao6porHocrbl'o

ToB B AJIfl pa3nHqHblx oneparl{BHblx cxeM cerl{-
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s vII-8. Mo4enupoBallne aICOEOnIEqecIcIIx xapaKTepEclluc

PaCXOAnbIe XapaKTePI{CTHI{pI b : D \f ) IIMeto1'uurlce uP\rLrJr, YvvrYrJ'

9rO .nUnVrH C OTHOCI4TeJIbH9 MaJIofi KpHBH3HOf,t u HeCKOJI6KHMI4 TOTIKaMH

H3JIOMa. Kpytl',tgHa ux B TOqKaX n3-

JIOMa I'l3MeHfeTcf, KaK npaBI4JIO, He-

3HAI{HTCTbHO.

A.ns MoAeJIHPoBaHHfl lyl 
I HHorAa

[pI{MeHflIOTCfl AHOAHbIe (Dl I' KOTOpbIe

npocrbl, HaAelKHbI u o1ilafualor BbIcoKHM

6ucrpo4eficrsnelu. OAsaxo Hx IIepeHa-
crpofiKa rpe6yer luHoro BpeMeHH H 3a-
TpyAHHTeJIbHa AJIfl gKCnJIyaTa[HoHHOfo

IIepcoHaJIa.- 
Ha puc. VII- 10 noKa3aH AI'IoAHbII4

On, nosBoJlfiIou1ufi Bocnpol{3BoAHTb

3aBHCHMOCTI',I C nocrof HHo Bo3pacra-

IOIIIHMLI I,IJIH II3MeHfluqI{MH 3HaK Ha-

K.IIOHAMH.

Hax.nos BocIIpoHSBoAHMofi xapaKre-

pI4CTHKH B KOOpAHIiaraI- BXOAHOTo 14

BbrxoAHoro Hanp;)KeHHfi u, u u, onpe--

AeJIfleTCfl oTHOIIIeHI',IeM CoTIpoTHBJIeHHI{

Ha BXOAe H B IeIIH O6parnofi censH VII.10. Enno.napHufi AuoAuufi $ynr-
[r,ronaJlbHblft npeo6pa3oBareJlb I{ BI'IA

BOCnpoH3BOAlllttoft 14M SaBI'ICI{MOCTI{'r dllu Ro."
n : w : ? J

1Ux

-ux

-u!

2 -f
0ff i

'  E1 L2 T1;E E6 ux

(vII-24)

#:Ro"(=#-=b) (vII-25)

Tax, Hanp'Mep, TaHreHc yrJla HaKJIoHa yrlacTKa JIOMaHofi Me11<'4V E ' - E n

paBeg pasHocTH ianrescoB ytJIoB HaKJIoHa yuactron Es - Eu H-E' - En'
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Ann BBoAa B {ryHxulloHaJrbHble npeo6pasoBareJlu l.tttQopuaunH o

xapaKTep HcrH Kax yAerbHbr x p acxoAoB ToTIJI H sar J'lcnor b3ytorcfl BecbMa pa3-

Hob6passue cucreMbl. Tax, n QyHxqYgI-?ltHbIx npeo6pasosareJlflx' pa3-

pa6oiansux C. A. fHns6yprou so BHLII43, XOII saAaercs 15 rg_rI_{aMH,

pacnoJrolKeHHbrMr.r c paBHbrMH HHrepBaJIaMH IIo ocu a6cqucc (pHc:.VII. l l).
' 

B cnerrgaJrbHbrx HecJrolKHbrx 6roxax Qoprr,rnpylorcr n_e.nuseftHble 3a-

BHcHMocTH ToKa oT Hanpf lKeHnf ,  noKa3aHHble Ha pgc. VII . l l ,  d.MaxCH-

MaJIbHoe 3HaqeHHe roKa orrpeAeJIflercfl ilepeMeHHbIM COnporliB.rieiiiieivi'

BBeAeHHbTM B cxeMy 6aoxa. I4sN,IeFIqs gTy BerHrIHHy, Mox{Ho noflyqHTb

saBlrclrMocrr{ e srub panHo6e4peHHbtx rpeyroJIbHHKoB. Psa 6.rloxoe Ha-

cTpaHBaeTcfl TaKHrrl o6pasoM, utoOlt rpeyrcJlb[vrKrt 6urnu cABHHyTbI BAoJIb

4  f i u  U  Q  f i . ,  - f i u  a

0 0

vII.ll. Auarpauvu pa6ortr @fI, Bocflpor{3BoAqulux orx6arcuyn
rpynnbl rpeyroJlbHsrx QYuxuuft.

ocu a6cl lncc sa TIoJIoBHHy ocHoBaHHf TpeyroJIbHHKa' T. e. Ha LU :

: Er+, - Ei. 
TorAa 3aBgcuMocrb cyMMapHoro roKa Iz (uole.rrupyrcuero

2
orrHMaJIbHylo Harpy3xy craHquH) or HaflpsxeH.Hs (n'roge.nupyrcUero

OilPT) 6y1et npeAcraBrlnrb co6ofi KycorlHo-nunefiHyto $yHx[YPr rpg-

Qux xoropofi npoxoAur rrep$ BepIIIHHbI rpeyroJIbHLIKoB (puc. VII.1l,6).

Taxue Ofl nossoJrrror H3MeHHTb BHA BocnpoH3BoAHMbIx xapaKTepHc-

THK He3aBHCr4MbrM H3MeHeHr.reM opAHHaT BepuII{H OTAeJIbHbIX Tpeyroab-

HHKoB. Sror cnoco6 Molr(er HcrroJrb3oBarbcfl AJrr MoAeJIHpoBaHHr rJIaA-

KHx xapaKTepucrr4K. Ec.nu x{e xapaKTepHcrHKH HMetor pesKne H3JIOMbI H

Kpyrbre yqacrKn, To crporaa Quxcaqun a6cuucc H ofpaHuqeHHaff KpyrH3Ha

cropoH Tp ey roJrbH HKoB n p H BoAfl r K H eAorlycrl4Mo 6o"rl uruuu uorpeluHocrfl M.

B rei inyua"x, KofAa XOil npu H3IvIeHeHHH cocraBa 4eficrnyrcUero
o6opy4oBaHr{fl orJruqarorcr Jruurb MacIIITa6ou_ (uanpnraep, npH H3MeHeHHLI
rrucJra BKJrroqeHHbrx B pa6ory 6.roxos na TOC LtIrH q.nclra rl4ApoafperaroB

Ha fOC), uepecrpofixy l2paKrepHcrr4Ku yAo6uo ccyqecrBJlflrb yMHox(e-

HHeM KOOpAHHaT Ha nocroflHHble MHoX{HTeJII{.
Tpe6onauraa x 6ucrpoAeficreHro SyHxuHoHaJIbHbIx npeo6pa3oBare-nefi

B sgaqure.nsnofi creneH} orrpeAeJrflrorcr crpyKrypofi naaruuHst H neo6xo-

AqMocrbr.o nuSopa HeorrpeAeJreHHbrx MHox{HreJIefi JlarpaHxz &, orpeAe-

JrsrouIHX coorHotrreHne Mexqy OilPT Ha renJloBblx gJleKrpocraHuHflx

u oTHocHTeJrbHbrMH npr.{pocTaMH pacxoAa BoAbI Ha rHApocTaHI{Hflx C 3aAaH-

HbrM cpeAHecyroqHblM pacxoAoM ($ IV-2).
Bu6op cr ocyuecrBJrrrercfl rrpu pa6ore MaIIIHHbI B pex{HMe nepHoAH3a-

UHH pe[reHHs.
Hruny.nrcHufi SyHxqnouarsusrfi npeo6pasoBarefib (HS[I)... Eucrpo-

4eil crsybqu ir QyH xuuoH an tHu fi n peo6pasoBareJl b, Aon ycKarcult fi 6ucrp yro
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nepecrpoftxy nocnpousno4utlofi xapaKTepI{cTI{KI'I H nocrpoeHHsrft Ha I4M-

nyJIbcHoM nprnU"na, paspa6Oran B KHescxoil{ I{HCTI'ITyTe aBToMaTHKH

A. B. EOrocnoBCKHM i A^. U. 3axn4a"nbcK'M H n.,'y_tlx,' Ha3BaHI4e u^vt'

iynitni-. O" npeAHa3HaqeH AJII Bocnpou3BeAeHufl XOft u pacxoAHt'Ix

XapaKTepHCTHK, anaetorqllX no 8 roqeK H3JIoMa' H AOnycKaeT He3aBHcHMyto

ycraHoBKy KoopAHHar rorleK
LI3JIoMa c "uusefisofi I'IHTepno- *r--,llrr,
"usuuefi YtIacrKoF xaPaKrepl'tc-
rI,lK Mex(Ay eTI{Mu ToqKaMH. +Iroan I liii r

HanpnxeHl4e U"*, sBrInIo- | - . iiii nK, nA
Iqeeefl aHaJIOTOM apryMeHTa

SyHxuuH, rloAaercfl rlepes co-
rtrt.rtt o-ner{He R-- ua Bxojl Vcr-
pbficrna ynpaBJIeHHfl YY, rAe

cpaBHHBaercfl c KoMneH_cg_pyp-
urHM cHrHartoM (Puc. VII-12).

B 3aBHcHMocrH or Pesynb-
TaTOB CpaBHeHLIfl yctpoftcrno t

OAHoIvl efo BbIXOAe HMeeTCfl IIO- zv 
x /^ ^ n.u.n.\

TeHIIHaJI, OTnl{paroqfifi KflIOq. , 
u ltthc 'f,tE;T/.

(Boe,u,eficrBne YcrPoficrna Yn-
paB/reHns Ha Ar.roAHbre KJrro- "'" 

l-7--ltl--l---lil- -4'--
qH noKa3aHo ycrroBHo nyHK- | | ll | | ll I u!,
rHpHbrMH Jlr.rHHfMH). Auo,qnue rr F+--+t:ts:t+::=:t-7(
K.nrorrn, noAKIIoqeHHbIeKoBceM I |  |  l l  I  l i i
ApyrHM BbrxoAaM eJreKrpoHHoro ffi: ffi
nepeKJIloqareJlfl, oKa3bIBanrcf *Fr+L1*|-

eanepToluta. Taxuu o6pasou, L-----+n

KoMneHcnpyroulnfi ToK, nocry- VIl.12. llluuyarcuur? QyuruuoHantsufi npe

IlatotqHfi Ha BXoA yctpoftcma o6pasonatens:

ynpaBrre Hr4n, onpeAennbrcq no- ffi ";:I3#ffJ#5f*ffolP#'0T.I,1",1,"]"?:".1*iif:
T e H u H a J I o M ' c H H M a e M b I M c A e - g a 6 u c u u o c r u c p e A H e r o u a n p c x e u u a . - . o r c o o T H o u e H H f f

Jrgrerrfl HanpslK;;"",u.H, ra ee- iruieart'ou oi*'H"lffi;h":,o1 ifr133,1'" 
HHrepnon'r-

nu.IuHofi co[porgBreHHfl B lrenu

orKpbITOrO AHOAHOTo KflIOqa.

hunp"*eHHfl , rIoAaBaeMbIe Ha AHoAHbIe KJIISIIH' ycra6agilugal'orcfl Ha

AH rax, qro6u 3HaqeHlat Harlpnx{enufi U* u Ur to?T::::roe,allt"t Koop-

A'Hararvt roIIeK H3roMa ,o"npolr-rgoAlal{ofi iapaxtepHcrl{Kg (pnc: VII'12)'

ConporuBJIeHHt .".i.* X i V totbHparorct oAuHaroBbIMH' Ecnu roK'

no"iynu*oulgfi Ha BxoA ycrpoficraa ynpae.treHnfl' 6onrue KoMneHcl'lpy-

rc111ero, To Bblpa6arrtsaeTgs HMnyJlbC' [epetsoAqulgfi g1eKTpoHHltft nepe'

KJrpqaTeJIb B CocTOflHHe, npz KOTOpOM OTKpHBaeTCn AltOAHUfi KJtIOtt G



nopflAKoBbIM HoMepoM Ha eAI'IHHUJr 6o;bure. flpra o6parHoru coorHollle-

HHI{ __ gJIeKTpoHn*ft flepeKJilorlareJlb nepexoAnT B cocroflrlue' npu Koro-

p o M o T K p b t T K I I o q c n o p f l A K o B b I M H o M e p o M H a e A H H H I I y M e H b I I I e .' 
B .nyuu" roqsofi KoMneHcalIHH coorBercrnyrourul P.T1Y 

coxpaHfler-

cfl Ao Tex nop, noKa He pI3MeHHTCfl BXOAHOe HaIIpflI(eHHe- Ec.tll',t x{e SaAaH-

nrfr'"o* OVA.i 6onnrue roKa 'I-eff-15fircu f, Ho MeHbIIre roKa rlepes Krtlot{

; * f (xax no*ututo Ha pHc. VII.l2), to ycrpoficrno yrpaBrleHgfl nepuo-

AUqecKH rrepeBoAHT S"neKTpoiiiii,ift uepex;to'-iarenl lI3 IIOJIOX{eHHS i n no-

JIox{eHHe, + I  u o6Paruo.
B pesynbTaTe yCTaHaBJIHBaeTcf role6are.nsr6tfi pex{HM' upu KoTopoM

nonepeMeHlro orKpblBalorcl-ABa KflPqa nKt cucreMbi X H, cHHxpoH-

HO C Hr,rMH, Asa Knooqa AK, cucreult Y (uro ySJIOBHO nOKa3aHO Ha
!  ryr r ^ - -- ^ ---^- ---\  

" 
^6n n'rA^ -ry orraEt-rta 

-tar^r-tr/ i i - iF-+ir ' -vi i ' iV-tCri i Iel .o 
TO:

pHc.  v l l .  I z ,  u  g ' l 'PgJura lv ln r r  l1 r  LPsAf ruv  r r tqavr r r rv  r rv r r ' :  J - - -

Ka paBHo BaAaHHoMy. Cpe4nee sHaIIeHHe KoMfleHcl{pyrcqero roKa Mo)KeT

6rrts onpeAeJleno IIIS coorHoIIIeHHs

( t ,*  t+r) l*q:  I*r t r  *  I "r+r ' t r4r,  (VII '26)

rAe /r, - KoMrleHcllpytoulHfi ToK qepe3 Krloq i; I *r+, - KoMneHcl'Ipyrc-

qHfi 
"o* 

n"p". Ky11oq t + li ii- BpeMfl' B TerIeHHe Koroporo orKpbIT

Krroq i; ti+r - BpeMfl, B TeqeHI,Ie KOTOpOTO OrKpbIr KIIoq t + 1.
- - 

Uu p"ll V11. 12, e noKasarrbl 3aBHcHMocTH BblxoAHoro Hanpflx(eHllfl

(r.r xounen.rpyoor"io roxa) or BpeMeHH v cpeAHHe 3HaqeHufl 
! 

-r\?\ 
fyr-

COOTHOTIIeHHfl1 AJII,ITeJIbgOCreft OTKpbITOTO COCTOflHUfl' Ky1loqeH t U I' t I'

Cpe4ree 3HaqeHI4e ToKa Ha B6IXOAe cgcTel'/tbl y qensercq BbIxOAHbIM

a'aJro'oBr* .riraJroM I4On. Tax rar Kfiroqu cucreM X u Y yflpaBJlfllorcfl

a""*pg"gO O6rquM SJIeKTpOHHbIM nepeKJlroqaTe.leM' TO BpeMfl' B TerIeHHe

Koropof,o or*pol" n lr,rol Yi, puu"o ti, u BpeMff' KorAa orKpbIT KJInq Y'+t'

coorBercr*""J- ir+r. Cp.A".e sHa'{eHtle roKa Ha BbIXoAe I4O[I Mox(er

6strn HaftAeHo H3 coorHollreHl{r

Is.r(ti -f t,+r) : In,t, * I ui*rt,ar (vIr-27)

3.qe6 lv"p-cpeAHee sHaqeHue ToKa Ha BbIXoAe cacteuu Y; Ior-

TOK Ha BbrxoAe cHcTeMbr Y npH OTKpbITOM KflIOqe ii lui+r - TOK Ha BbIXO-

Ae cLIcreMbI Y rtpld orKpblroru KflIoqe i + |

Hcxffoqan *rs'(vll-26) u ('lll-27) t, vt /;.r-1, rIoJIyqI'IM

(vII-28)

orKyAa

, Inr(Ir;+r- l*"pl@
-  

t :tucp - 
I*t+t- 1t i

(vII-2e)
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tlacrora nepeKJrroqeHr{s H3MeHffercff B npeAeJlax or 0 Ao HecKoJIbKHx

xfq .Bper r lao tpa6ot rHcHrHaJIacocTaBJI f leTeAHHHI I I r I -Aec f lTKHMHJI -
JrHceKyHA B saBncnMocrr{ or KpyT}I3HbI xapaKrepHcTHKH. florpeutuocrb

BocnpoH3BeAeHr{fl xapaKTepHcTr{K He npeBbrrlaeT t%.

s vII-g. CrppcrytrlHbre cxeMDr cBy Ans pacEpeAe.reEuff

areIEBEofi uarpyarcE B cJroscubrx rEqpoTeIUIoBbIx cgcTeuax

paccuorpuu ycipoficrno v pa6ory cne_utlaJll{3upoBauuofi BbIqHcrHreJIb-

Hofi naaru6Hbr AJrfl pacqera HanBblroAsefiurero pacnpeAeJleHHfl aKTHBHbIX

HarDvsoK Mg)KIy renJroBbrMH r{ rIrApogJIeKTpHqecKHMH craHuHflMHr pa6o-
- - . _ -  

f  J  
-  ' ' J

TarorrlHMhr Ha O6rqyrc cerb.
llpueeAegsBre Hrrx(e AaHHbre .EaIyT Bo3MoxHocrb nonyqHTb Aocrarorl-

Ho nbnuoe upeAcraBJreHue o6 ocHoBHbIx 6.norax noAooHblx ycrpoHcrB

u Hx pa6ote.
Pexunrnue ocgoBbr. OcgosHbre ypaBHeHHfl , o[peAeJlflIorque HaHBbIroA-

uefiuuir pe)KLIM pa6oru eHeproo6beAuneHufl rto npl{Hquny paBeHcrBa

oTHOCHTeJIbHhIx IIpHpocToB pacxola TOnJIHBa trJlu AeHexffiblx cpeAcTB'

Moryr 6utr sanl4caHbl B BHAe (V-5)t

n Citt @i@i
n : @ : 6 ; ; , (vII-30)

rAef -HoMepaTSC, ai-HoMepa r3c, q-onPT T3C, @1 - orHo-
cHTeJIbHbIe npfipocTbl pacxoAa BoI,bI' ci - UeHbI TOIIJIHBa, di - MHOX{H-

reJIH JlarpaHx<a ($ IV-2), 6pi, 6ri orHocureJlbubre IIpHpocTbI norepb

MorrlHoCTLI B ceTU, ),, - OTHocHTeJIruufi 11pUpOCT paCXOAa AeHexffibIX

cpeAcrB 14JIU TOnJIHBa B 6anancupyrcqeft ToqKe'-r 'Kpo". 
ypaBHenr{ft (V_Il-pq), 4o.nx<ubl BblnoJlHflrbcs ycJIoBHfl 6a.nanca

aKrHBHbrx MolqHoerefi (v- I l)

(vII-31)

rAe p"" - HarpysKa Mex(cucreMHbrx cesgefi I{ Hsonepl'IMerpl{qecKue yc-

roBgq no pacxoAitM To11JrHBa HJII{ BoAbI .q.ns o6'ileKToB c SaAaIrHbIM cpeAHe'

cyrorrHblM pacxoAoM eneproHocureJlfl (utr. $ IV-a):

Brdl - B"o,T - 0, rrJrn vidt -v"n{ - 0, (vII-32)
T

J
0

T

I
0

r4e B, tr V 1 - coorBercrBeHHo MrHoBeHHbIft pacxoA TonJIHBa v BoAbI

Ha gJreKTpocTaH[HII; T - otITHMH3-HPyeruuA uepiloA'- npuumufi paBHbIM

i+ qacan,ti B.pi, *.vt - saAaHnufi. cpeAuecyroqHufi pacxoA eHepfoHo-

cHTeJIfl Ha SJIeKTpOCTaHTIHI',I L HJtr4 l.
Bnnssse pacflpeAeJreHr,rfl peaKTLIBHbIX Hafpy3oK He yqHTblBaeTcfl'

rrTo I{e IpHBOAIIT K SaMeTHbIM IIOrpeIIrHocrflM'
CrpyxrypHac cxeMa. @ynxuuoHaJlbHafl cxeMa CBy c [apaJIJIeJIb-

nofi cifyxiypofi noKa3aHa na puc. VlI.13. Vqer_rlorepb B ceru ocyqecrB-

Jrflercf c noMorrlbro MoAeJII{ rrocroflHHoro roKa. B uarunHe ucfloJlb3ylorcfl

HMnyJrbgrne $yHKrtr.roHaJrbHbre npeo6pasoBareJlll 14 llpeAycMorpeHa Bo3-

MOX(HOCTb pa6orbl B pexHMe nepHoAI43aIII{H'

g 6-333 225



VII.13. VnpouleHHaff crpyKrypHal cxeMa CBy

Ans pac[peAeJleHHff HafpysKl{ B CJIO}I(HbIX rH,(-
poTeIrJIoBbIX CHCTeMax.

VnpoqeHHaq crpyKrypHar cxeMa 6.noxa renJloBofi sJleKrpocraHquu
noKa3aH a Ha puc.  VI I .14.

Cnrnaa X.-?ropt o6pasyercfl TaK x<e, KaK lI B cxeMe pHc. VII.9. Enox

6g Aaer Bo3Mox(Hocrb BBoAI,rrb UeHy ronJIHBa I{JIH MHO}KHTeJIb JlarpaHxa.
?,,-Lo o

Ha BbrxoAe ero noryqaeM r, -  ' i .

Vnpan"nreMble cl{rHafloM T (r'ro4e'rrnpyrcIquM aperr,tn) KoMMyraropb1
K, u K- nonerrlr eufT{a.rr a roneDeMeHHo HadvHxuHoHaJIbHbIe [peo6pa3oBa-
. \ I  ^ -  ' L  -  

\ r / \ r - r

reJrH, BocnpoH3BOAsnIHe xon
P (e) u saBHcHMocrH Pacxora
TOTTJTLIBa B (.), COOTBeTCTBVIO-

rqHe AHeBHOMy H HOIIHOMy Co-
nraFr2M na6oratorrrero o6onv-no-

L  J "

Balun lXOtl-a u XO|I-H). Kov-
Myraropbl Kt v Kz I{MeIor o6-

uLIe 3aAarqHKH BpeI\{eH}I nepe-
KrIOqeHHs C AHeBHOTO COCTaBa
Ha uoqsofi v o6Paruo. Ha
BbIXoAe erux @lI QoPIvlHPYIorcfl
cHrHaJIbI, MOAeJIHpyIOUUe HaH-
BbrroAHefiruyn HaTPY3KY craH-

UIaH Ha[IpflxeHueM Pu t ToKoM
P t (uepea nPeo6pa3oBareJlb
Harrpflx(eHHe TOK ulI) 14

MoAeJll{pyrcque ToKoM coorBeT-

226 8* C,C' " f
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ToKe MoAeJrb ceru MC, r4e o6pa3yrorcq cHrHaJIbI, MoAeJIHpyIoqHe orHo-

cHTeJIbHble [pHpocTbt nOTepb aKMBHOH MOIIIHOCTH op'
Ha pzc. Vti. tS noqcHfercs Aeficrsne CBy B poKHMe rIepHoAH3aIrHH

peilreHufl . feHeparop flr,rJroo6paauoro Halrpflx<eHur Bblpa6arblBaer cHrHaJI,

nno4e.ttupyroqr.lfi MarIHHHoe BpeMf . Curuan noAaeTcf Ha HOn' BocnpoHs-

soaqqqfi KycotrHo-Jrr4gefiHbre 3aBHcHMocrH c 25 ToqKaMH H3JIoMa, cooTBer-

crByrorrlHMH qacaM cyToK u pac[oJIox(eHHbIMH paBHOMepHO BAOJIb OCH

MarrruHHoro BpeMgru. Op.luHarbr, onpeAeJlflIolque Harpy3Ku, ycraHaBJII'IBa-

roTcfl npH [oMorrlH 3aAaTqr,rKa, no3BoJIflIOIqerO [pHcoeAHHHTb XaxAntfi

r A
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AE

q

l .
t u l *
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K2

I4 J

U la
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VII.14. VupoqeuHar erpyKrypHas cxe-
Ma 6noxa teurrosoft SneKTPocraH-

l7Kr4.

I
/00
JO

96

x0n4

0 1 2

VII.15. Vnpoulennafl cxena MoAe-
JrHpoBaHLIff HsMeHfl lolqeficx ao npe-
MeHr{ Hafpy3KH SHepfocHcreMbl B
pex{HMe [epHoAH3auu[ peureHHff.

23 24
yacbr

ug 25 BbrBo,u,oB x .rrro6ofi ng 51 rrruu, cBfl3aHHblx c AenHTeJIeM Hanpflx(e'
nHa ,.I[,H.

Ha BbrxoAe 6nora 3fH Qopr'anpyercfl nepHoAHqecKHfi cHrHa.II,
coorBeTcTByroqufi no BeJIHTIHHe I{ Qoprr,re rpaQury, Ha6paHHoMy Ha 3a'

AaTrIHKe.
fIoAo6H6e CBV Moryr r{cnoJrb3oBarbcfl cJIyx(6aML eHep roo6teAuueH I4 ft

AJIfl:
nu6opa MHox(HTenefi JlarpaHxa cr, orpeAeJlfltolrlux creneub yrlacrHn

craHqgfi c BaAaHHbTMH cpeAHecyroqnblMu pacxoAaMH gHeproHocHTeJlfl B

noKpbrrnu rpa$uxa HarpysKu;
nepcneKTr.rBHoro nJraHHpoBaHrrff rpaQuxoB Hatp yB r'r4 u nup a6otKH sJIeK-

TpogHepruH Ha TAC uo ycJroBlrro KpyrJlocyrotlHoro BeAeHHfl otIrHMaJIb-

HOrO pex(HMa;
oreparHBHoro pacqera v KoppeKTHpoBKH aKTLIBHbIx Harpy3oK.. sJIeKr-

pocranqufi npu AaHHoM cocraee-pa6oraroqero o6opyAoBaHHa Il 4eficrBylo-
ufefi B reKyulnfi MoMeHT cxeMe coeAI{HeHI'Ifi.

BsoA unsopuaquu o XOn H pacxoAubrx xapaKrepllcrHKax BbInoJIHfl-

ercfl npr.r noMorrln cMeHHbrx Kaccer. Bu6op KoopAI{Har y3JIoB l4HrepnoJlfl-

1IHH, onpeAeJrrroulHx Qopr'ry xapaKTepucruK, ocyqecrBJlrercfl nepeco-

eAHHeHHflMH B CI{eHHbIX KaCCeraX.



VII. 16. Cxeua MoAerII{poBaHHfl
AByx napannenbublx nur^ait

pae;ruunofi 4o6poruocru.

HHQopuauus o cocrorHuu sreKTpuuecKofi cern cucreMbr BBoAHTcR
c noMorrlbro HHAHBHAyaJTH3HpoBaHHOfi Ans KaXAOfi gHeprOCHCreMbr r\{HeMO-
HuqecKoft cxeuu r{ MoAeJrH, co6paHHofi e coorBercrBl{Ll c gTofi cxeMofi.
ConporuBJreHHfl MoAeJrH coorBercrByror aKTHBHbTM conporuBJIeHHflM
yrIacTKoB sreKTpnrrecKofi ceTH, npHBeAeHHbrM K 6asucuorvty Haflps-
]I{CHHIO.

flpu orKflror{eHur.r xaxofi-.nu6o JTHHLTH gJreKTpolepeAar{H AocraroqHo
BbInoJIHHTb eOOTBeTCTBYTOIqne [epeKIrOtIeHHfl Ha MHeMOCXeMe.

-' Ecnu orAeJrbnbre BHyrpeHHIIe cBfl3u B cncreMe o6pasoBaHbl napaJIJIeJIb-

HbrMH JrHHHflr\{H pasHbrx Hanpflx(euuflt, orJluqarorrluMucr 4o6pomocroro 1,
|t

To onr.r saMerqarcrcs Ha MoAeJrr.r cxeuofi, noKa3aHnofi na puc. VII.16. Be-
rr{qr.rHbr co[poruBnennfi ebr6llpanrc.E TaK, cro6u gKBLIBaJTeHTHbIe conpo-
THBJreHprff 6unu [poflopu{oHaJrbHbr aKTHBHbTM conporuBJreHurM nulrult

gJreKTpo[epeAaqH Bo Bcex pexHMax.
Ha puc. VII. t3 rroKa3aHo, qro 6noxu

BV o6pa3yror cJreAflrrlyrc cucreMy, r.raeHntfi
KoHTyp roropofi cocronT Hs 6roxa saraHnn.
cyMMapHofi uarpysxH 3fH, ycI{JIHreJIfl Vt u
craHqnoHuux 6noxos BC. Sror KoHryp o6ec-
nequBaer orpa6orNy craH[LIonHbIMH 6.noxauu
Bar(anr,rfl , nocryrraoulero qepe3 3fH. Bcnouo-
rareJr bubr fi xoHryp cJreArllrefi cprcten'tu BKJIIotIa-

er MoAeJrb eJreKTpu.recxoft ceru, 6noxu saAarquKon rpa$HKoB cBflsH 3fC
n 6nox pacnpeAeJreHr{fl HarpysKr{ Mex,qy y3JraMH. BcnouorareJlbHblfi xou-
ryp o6ecnequBaer KoppeKrupoBKy pe)KI{Ma no orHoclareJlbHoMy rpupocry
[oTepb B ceTLI.

Vcrauoeraeuuftcs pexffiM B cJreAflrrlux cucreMax BV uactynagr npla
BbrrroJrHeHI{H yc.rronufi, BbIpaxeHHbIx ypaBHeHfifl.Mtr (VII-30) - (VII-31).
flpnr gToM Bce ocHoBHbre flapaMerpbr pe)KHMa - HarpysKn craulrnfi, orHo-
cr{TeJrbHbre npHpocTbl B ceTH, qacoBble pacxoAbl gHeproHocl{TeJlfl - cooT-
BercrByror onrHMaJIbHoMy pexLIMy pa6oru gHeprocucreMhl.

_IIpn r{gMeHeHuH gHarIeH 14s rltlwtnHHoro BpeMeHH, reHepupyeMofo fnHj
BV 6yaer He[pepbilBHo onruMusupoBarb pe>KHM B coorBercrBull c sxoAHoH
r,rHQoprrlaqHefi, 

-sanoxeHHofi 
e BC, 3fH, 3fC, EPH, H MoAeJIb cerl'I. Ann

onpeAeJreHHs cpeAHecyTorrHoro sHaqeHnfl napaMeTpa B pelKHMe IIepHoAI't-
3aqr.ru perueHufl coorBercrByroqee eMy Harrprx(eHue AoJIxHc 6utr noAaHo
Ha BxoA r{HTerpupyrorqero ycl{nuTeJrs c noctosnsofi [IHTerpHpoBaHvrr,,
panuoft peaJlbnoMy BpeMeHI{ HsMeHeHHfl T or 0 ao 24 'tacos.- 

, Pacxo4 eneproHocuTeJrfl H3MepreTcfl qHQpoeuu npu6opolu, pa6oratolrlHM
B pex(HMe ycpeAHeHufl. Ans nu6opa xoe@QuqneHroB s. ilonasarflfl rIpu-
6opa cpaniru-earorct c saAaHHbIM cpeAnecyroqHblM pacxoAoM. Ec.nu
cpeAHecyrorrnoe gHarreHrre pacxoAa oKaxercfl MeHbIue SaAaHHoro, Heo6xo-
AHMo yMeHbrrrurn roeQQuqnenr ou, qro npnBeAer K yBeflLIqeHHIo OIIPT ua
coorBercraynuleft craHul{u u Bo3pacraualo HarpysKu.
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olrTrrMr.rSAqrrfl PEJKTIMOB
gKCIIJIyATAqtrH TEIIJIOBbD( DJIEKTPOCTAIilqHIa

C IIPI{MEIIEHI{EM EqBM

sv[I-l.o6'r{ngBaMeqaEEgoMeToAaxpaclleTapetrcIIMoB
--^---.a* AAnw -rram.rilJr r TFIC rr rrnqtweEeHnelYl AIIBM
t t l tEP|'r t . f '1tr 'arEvrlsav4v!vr" 

v v-r-- -  t

B npeAbIAyIIlHx rJIaBax paccMorpenbl TeopeTuqecKlle ocHoBbI pacrlera

onrr{MaJ1bHblx pexl{MoB u cnoco6rt ucnoJlb3oBaHHff aHaJloroBbrx BblqncrLn-

TeJrbHbrx lrc"poficrn ln" srofi qe,rlu. ocHosHofi uAeeft MeToAOB pacqeTa,

ocHoBar{Hblx Ha [pr{Hul,Inax BapI4ar[-[oHHoI.o fic-'iliciileiikifi, ffEiiffcrcfr Tipil'-

BeAeHHe ypaauenuft, onpeAeJlflIolqux ofiruMaJlrsslfi pexil{M' x aare6pau-

TICCKOMY BHAY, [PIr KOTOPOM KAK AHAJIHTHTIECKOC PEruCHHC, TAK I'I MO'U'CJIH-

poBaHHe ypaeuelrufi He-BcTpeqaIoT npHHIII{nIIaJIbHbIX Sarpy.qneuult (sa

HCKflTOqeHI{eM tpy1,"Oatefi, Oupe4eJIsIoIqHXcfl HeJII'IHefiuOcruo HeKoTopblx

QyHxurafi).
peuresue orrr{Mu3auaouHbrx saftaq c noMolrlrro 3I{BM npousBoAHrcfl

a"y*" 
"nocoouon". 

nepnua us HI{X - HCIIOJIb3OBaHHe anre6pauqecKux

lpaeuenufi, no1yqeHHblx BapI{aqaoHHbIMI{ MeToAaMLI' HanpuMep oflpeAe-

JreHHe Harpy3oK napaJIJIeJIbgg. pa6otaroqux arperaroB' npn KoTopblx

"i 
OnpT pa*rsr MelK,.y co6oft. flpu Heo6xo4t.Mocr' yqera AHHaMHqec-

Kr.rx xapaKTepHcTLrK arperaToB AOJIXHbI peilIarbcf cHcTeMbI 4UQQepeHqpi-

aJIbHbIx YPaeuennfi.
flpnui:nenrae BapuaquoHHblx MeroAoB Aaer BosluoxHocTb onpeAeae-

tir4fl, ypaeneHr,rfi, o[trcbrBaroqHx BCIO _ TpaeKToplrrc npouecca-

OinaKo BapI,IaUlIoHHbIe MeroAbI o6naAalor UeJIbIM pflAoM He'4ocTarKoB:

l) rleJreBafl Qynrqun u o[rI{MaJIbHOe ynpaBJlenue Ao.mKHbI 6url se-

npepbIBHbrMI{ 14,4u$QepeHunpyeMbrMl4 ;
,-' 5) npr{MeHeHr.re Bapgaquo*sux MeroAoB Aaer JIHITIb JloKaflbl{ltfi sxcr-

peMyM;' 
5) npI,I HaJlr4cnu orpaHurleuufi e {

HeHHe llcKyccrBeuHblx npueMoB (nau1

BroPoft cnoco6 - PaccMorPeHI'Ie
HOBKI'I LI ONPCACJICHI{E ONTI{MAJIbHOII

HHeM sHaqeHnfi [eflesoft Syttxuvrr4 rrl

He3aBHcHMbIx uePeMeHHbIx. B rol

BercrByer nocJIeAOBareJIbHOMy nepe

soK napaJIJieJIbHo pa6oranulnx arpe

poM cyMuapnufi pacxo.4 ToUII{Ba MnHHI\{aJIeH'

Ile.rrecoo6paenocrb IIpHMeHeHHfl 3L{BM npn nepBoM cnoco6e orpeAe-

JIfleTcs uor*o*"ocTblo 6orC"poro pelleHug cnOxHblx cHcTeM HeJIHuefisuX

a.rrre6pa"u".*"i ypaeneHlafil nppr BropoM - Bo3Mo)KHocrbIo rpoBeAeHgr

OpfaHH3o"u""*O"nepe6op a'eapu.aHTOB' T. e' oTKa3a oT cpaBHeHHf Bcex

BO3MoxHbIX cOqeraHi{fi sHatIeHHft He3aBI'ICHMbIx IIepeMeHHbIX'

Kaxnpau"no,no6optxcf iy l laf lx3aAaqHpei la loTcf l I , ITepaTI, IBHbIMHMe.
TOAaMH, T. e. MeTOAaMH nOCJIeAOBaTeJIbHOTo npu6JII{X(eHHfl' OCHOBaHHbIMH



Ha HAee pe[IeHHff nOcJIeAOBaTeJIbHocTH ypaBHeHufi, cxo.qfglgxcq K x(ena-
eMoMy ypaBHeHHrO. SrOr MeroA [o3BOJrfleT CBOAHTb 3aAar{y K BHAy, Aonyc-
KaIouIeMy aHanHTHqecKoe pgIIIeHHe, JIH6O K BHAy, nogBoJrflroulerv1y noflyqaTb
y4o6uufi Bbrqucrarenlsilft aJrropurM.

nas noHHMaHHfl H3JlaraeMoro Huxre MarepHaJra cJreAyeT HanoMHarb
o roM' qro raKoe JIoKaJIbuufi u rno6anlnuft eKcrpeMyMbr. (Ey4enr rouo-
pllTb roJrbKo o MHHHMyMe).

@yHxqua f (x) Aocruraer B ToqKe ,ro JroKaJrbHoro MHHHMyMa, ecJrr{
I43Mer{eHI{e sr{arleHHg aprytteHTa Ha cKojib irroAiio Ma"rlyru nentruuny Ax
BbI3bIBaer yBeflHtIeHHe Qyuxquu, t. e. npo'sBo^ Hafl 4!-@- s grofi ToqKe
o6narraglc' I  |q rfv-trK Fnnw E! n4^.lrra,r inrrrr4tar.a,-,  ^Av |/svvrvrqrl/[eq\,rYl\Jll Lrt-/./laluIll |JUSMQ.]KHIIX 3Ha-r{eHHfi apryMeHTa HMeeTcff HecKoJrbKo JIoKaJrbHbrx MHHHMyM9B, To Tor
U? l lv lY r rn l ,  ran.T.nrr r r r r  DUarrarr r ta  ,L . t " . . , - " '- -v  .^^r rLt  . rvr r  r rvrvevryr  rDa:unfr r -  

+rJv!1! !4 !a! . !  !1ar4n[eH.bglge,  Ha3t lBaercf i ,  e i io-

6anouotn riluHuJriAJuo.tt. I nolaasuufi upr-
HHMyM BcerAa r{ JroKa/rbnufi.

_ Ha rpaHnrrax paccMarpHBaeMori
o6nacru (puc. VIII.I) Qyuxunn f (x)
MOX{eT npr{HHMaTb 3HaqeHHs MeHbIIIHe,
qeM rno6a.ntuufi MHHHMyM, gTa BeJrH-
qHHA HOCHT HASBAHHC HCTUJ''CH,WCEO
auaqeHufl Qgrurcquu s o6racru D.

I{enrro peureHufl onruMngaur{oHHhrx
saAaq rBJrreTcf Haxox(AeHHe He 9KCT-
peMyMa Uenenofi QyHxqau , a :e^a:'/l6oJrb-
trrero uilH HaHMeFIbIrrero 3Haqenufl ee.1
l.rro6anrsufi gKcrpeMyM MoxeT H He
6urr uau6onsllrHM uIrH HaIIMeHbIrrI{M
sH arreH HeM rleJreBofi QyH xrr uw. (xax noKa_
saHo Ha pnc. VII I .  t ) .

Kax 6u.no ycraHoBJreHo paHee,

VIII.l. JJoxaluuuft rl rno6anrsufi
3r{cTpeMyMbr:

y1aua" yn 

"*, 
- JIoKa.IIbHbte MI{HHMyMrI'

yMuHr- oAHoBpeMeHHo n rao6aauuufti
y 

*^*c" - JroKaJrbHbrfi lraxcauyu (on xre u
ruo6anuHufi a rau6oatruee sraveHue);yrrnun, - HaHMeHbIuee gnaqenfie Oy"rrdh

s o6nacrn D.

6 a"n r u o ro s Kcrp eM yM a. rlo erorra y "fSjtXtX?|ff' :, ffi "#'"#, #"f; #&
QyHrquu Bo Bcex ToqKax gKcrpeMyMoB rl rpaHurrnbrx TorrK ax o6nacru
AonycrHMblx sHaqefiufi nepeMeHHhlx I{ nafiru Hanlonrbruee HJrH HaHMeHb-
Ilree sHaqeHue ee. EcrII{ saAaqa HMeer MHoro eKcrpeMymoz liioiiui*)Z-,ra,/tbHafl' aartaua), To raKoft noIIcK Mox(er oKasarbcfl 3arpyAHHTeJrbHbrM.

OAHaxo Bo MHorr.rx saAaqax sHaqeHufl rreJreBbrx Oyiri<uut B JroKaJrb-
HbIX gKcrpeMyMax orrHrlalorcff Apyr or Apyra oqeHb naa"rro. flosrouy HHor-
AA AOBOJIbCTBYIOTCF HAXOX(ACHHCM OAHOTO WIH HCCKOJIbKI{X JIOKAJIbHbIX
eKcrpeMyMoB.

Hexoropble He-BapHaIrHoHHbIe MeroAu (4nHaMHqecKoe rrporpaMMHpoBa-
HHe' MeroA sernefi H rpaHHII H Ap.) B npuHrrHre Aanr rno^6anlnrul onrr.r-
MyM. Ho ToqHoe HaxoxAeHne ero AocrHraercfl nyreM 3HaquTeflbHoro
yBerl'tqeH Hfl o6teua BbIIIHcJIe H\frt. I{e.nenue Q yn xI1H u MH orH x onruM1a3 arrp -
oHHbIx SaAaq gHepreTI4KH e o6nacru sKcrpeMyMa H3MeHflrorcfl HesHaqH-
TeJIbHo. B erHx cryrlaflx AocraroqHo Hafiru'6nuexyro K gKcrpeMyMy roqKy,-T-frrulyeT 

orMerHTb, qTo o6u.rHo BMecro repMr{Ha <sau6o.nsruee (nauueuuuee) sHa-qeHHe) n pHMeHgror repMHH <UO6a.no ului lraxcuuyrra (rrar.rnurrlyM) D.
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(vIII-3)

T. e. nonacrb s o6nacrb npaKTHqecKH paBHosKoHoMHqHbIx pexnMoe. Pag'

Mepbr erofi o6nacru onpeAeflqr,orcfl rIpeIBapHTeJIbHbIMH HccJIeAoBaHHnMI,I.
Ha eH6op MeroAa pe[reHufl onrHMH3aIIHoHHbIx saAaq BJIHfler pa3Mep-

Hocrb sapLaq(v, T. e. qlrcJro KoMnoHeHToB BeKTopa y[paBJIeHHfl. llpta npH-
MeHeHHH HeKJTaCCUqeCKHX MeTOAOB OTITHMII3aIIUU yBerHr{eHHe pa3M€p.

HOCTH BeAeT K BO3paCraHHr.O qhrcila nepe6upaeMblx BapHaHToB, a 3HaqHr,
tr yBernrlnBaer o6reu BbrrrncJleHufi. B cflyqae HcnoJlb3oBantrs, Bapna-
III,IOHHbIX ̂{erOAOB noBbrrrreHqe pa3MepHocTl{ BeAeT K BO3pacTaHHIO IIHCJIa
vnapqorrufi uryf R r{oHerrHoM crreTe- TaKx<e cBoluTcc K vBeJILIqeHLIto o6l-

J  
-  - ' -

EMA BbIIIHCflEHHfi.

B Hacroqqee BpeMn pazpa6oraHbr MeroAbr [oHI{x(eHHs pa3MepHocrH. B
nn^rrA^^a narrraurrcr oaflt' 'r rJn rtultr FrrrF t{c'rnn'rqrr.)rrrJn qrtvhetr{'FlrRrtl-r I-[o-
rrlr\Jut\.tvlv\- y\-Ll-l\,[n/r uqAqzrrt rrv vrrrr vr+v rrv*{

sroMy ueaecoo6pa3Ho Ha craAHH nocraHoBKu sa4aqv or6pocnrb Bce Qax-
tA  r r a  r r a raDr th  r l r t r u r r r t l n  r r  nmr r l f ,  nn r r rDy tn t -  t , \ 4a l fA f ' t -' f  l f f  t h t  t v A - t t [  |  6 J a n n h t t l t r t c  n a  | I U I L D Y r u  w Y l t l \ u l t l v -  [  v l 4 l Y r  l I v D I t J r l t p  v q u r r r v v

;;;; r"rr""l- 
L J

PeureHue sa4aqr onruMaJrbHoro ynpaBJIeHI,Ifl cocrouT B cocraBJIeHuH
aJrropHrMa ynpaBiletv!fl., npu peanrnsatlrrl Koroporo [eJleBafl QyHxuur
npl{Hr4Maer HaI{6oJIbIIIee nIIH HaI{MeHbIXee SHaqeH[Ie.

llonsrue o rpoqecce urepaqna. B oclroBe pelueHHn 6o.nruuscrBa
3aAarr c noMorqtn 3l{BM nexur npoqecc I4TepaqHH, T. e. Mero4 rIocJIe-

AoBareJrbHbrx rrpu6"nuxeuufi (ot npousBoJlruo nu6paHHbrx 3HatIeHHfi Hc-

KoMbrx Her{sBecTHbIx K KopHflM saAaHHbrx ypaBHelrufi, onpeAeJlfleMblllt c

saAa'HHOfi TOqHOCTbIO).
ilnn perregHr cracreMbr ypaBHeHLIfi urepauuoHuhlM MeroAoM npHBoAHM

Hx K HopMaJrbHoMy Br{Ay, T. e. Ka}r(Aoe H3 3aAaHHbIx n ypaBHeHufi peuaena

orHocHTeJrbHo oAttofi H3 nepeMeHHblx

r f t - e * a i \ * b i x r * * tlixn ( i :  I  ,  2 ,  3 ,  . . .  ,  n ) .  (V In- l )

34ecr c;, di, t\ - napaMerpbl ypaBueHl{fl.

._ 3aAael,tcq npougBoJrbrrbrMu HaqaJIbHbIMH 3HaIIeHHflMH nepeMeHHblx

x?' u no (VIII-I) Bbrrrr{cJrfleM Hx 3HaqeHLIs x} nocne nepBoro rrara I'Irepa-

Ur{H. HafiAeuubre sHaqeHvr-, )cri cHoBa noAcraBJlfleM B ypaBHeH}Ifl (VIII-l);

9TO ffBJrfleTCfl BTOpbrM rrraroM LITepauLIH, IIOCJIe KOTOpOTO HAXOI..LTM X't.

Ecnn 3aAarrHafl cucreMa ypaBHeIIHfi uoxer 6nrr peIITeHa u npouecc

I{TepaqHH cxoAplTcfl, TO C KilIqbIM IIIa|OM I{3MeHeHHe HCKOMbIX HeH3BeCT-

Hbrx 6yler yMeHbruarbcfl H nocJre HecKoJIbKI{x uaroB cAeJlaercr MeHbIxe

Aorrycrllnaoft norpelllHocru pelueHl'Ifl. r
Paccuorpuu nprrMeHenne HTepa[noHHoro npoqecc_a Ailn perIIeHI'{r

cgcreMbr yphsnenuh. nnn npocrorbr Bo3bMeM ABa JIInHeftHstx ypaBHeHlar.

!,onycruu, qro HMeeTcfl qenb flocrorHHoro roKa c pa3BerBJIeHHeM.

ConporriBJregge o6qero yqaCTKa Rg : 0r4 Orr,ra,. conpoTHBJIeHHe sereefi

Rr : 1 u R2 : 1,5 Orrla. Tpe6yercs, safitu Aonycrulvlble roKH rlpn ycJlo-

BHH, qTO [OTepH Hanpfx{eHHfl oT Haqafla uenu Ao KoHerIHbIx TotIeK cocTa-

snr LU : l0 B. CoctaBJIreM ypaBHeHLIff:

0,4(/1 t  I r )  *  I t :  l0;  0,4( l r*  I r )  + 1,5/2:  10. (VII I -2)

rlpHno4urrtttT,"Sl,f 
136:"T::"i;J-:rirfi,!'



VcnoeueM cxoAr{Mocrn HTepaquouHoronpouecca flBJrRloTCff

dqt ' de, It+ i t r  l . t ,o
dq, , oq, I# + f f  l . t , o .

HTIH

(vIII-4)

B HaIueM cfiyrlae gTH )icnoBHfl -v,ltpBJlerBoDflrores:

I  d q t  t  o p ,  l - l n _ n
I  d t , '  a T  l : l u - u ' z l l l < l ' 0 ;

|  +  + jP |  :  l -0 ,286+ o l< r ,o .
l 1 t r ,  d t r l

3aAaeucfl HaIIaJIbHbIMH sHaqeHHflMH n: I9:5 A u rroAcraBJrffeM Hx
B ypaBHeHHn (VIII-3), HaxoAHM

/ l  :  7 ,14-0,286' -5 -  5,71,
Il : s,zg - o,2ll .b : 4,28.

flo4crae"rraa safiAesnue sHaqennr B ypaBHeHHff (VIII-3) n npoAoJrxaff
npouecc, noJryqaeM

d -- b,g3 i I? : s,gT; It : s,gg; Iu, :6,00.

I3:4,0g; I3 :  4,04; I t2: 4,02; E:4,00.
Bapuanr r.rrepaunoHHoro flpo[ecca, npeAJroxennufi 3efi4eneu, sa-

Krloqaercfl B ToM, tITo Ha Kal{<AoM Iuare HTepaqHH noAcraBJrfflorcfl yxe Haft-
AeHHbIe Ha gToM Iuare gHaqeHrls HeKoropbrx nepeMeHHbrx (a ne guarrenut
Bcex [epeMeHHbrx, noryrreHHbrx Ha npeAbrAyqeM urare). Tax, B cnyqae
Tpex nepeMeHHbrx .r, U H z Ha nepBoM ruare AJrfl orrpeAeJreHr,rfl xL, Ur u zL
MbI noAcraBJlffeM f , gP u *; Ha BTopoM rrrare AJrfl orrpeAeJreHufl x2 uan no4-
craBJrfe[ x\, ur_u zL, &nn o[peAeJrenua g2 noAcraBJrfleM yxe nafi4euHue
Ha 9TOM ltrare f U Uait/.|enHbre Ha trpe4br/lyqeM ruare gL u-zri AJrfl onpeAe-
JIeHHg zz noAcraBJIfeI\{ x2, Ua tt zL tt r. A.

B naueu uprlMepe orpeAeneHne I? ne r{sMeHflercfl, a I3 orpeAeJrreM
TAK:

I3 : 5,29 -0,211 . P, : 4,04.
flanee: I1 :5,98; E : 4,02.

Kar BHAHM, npoqecc cxoAuTcs 6r'rcrpee, qro xapaKrepuo AJrr 6oar-
ruHHcrBa (uo ue Ana acex) cfiyqaeB [pHMeHeHr{ff MeTOAa 3efi,qe"rrs.

O6rqufi BHA petuenbrn tro MeroAy 3eftAenno

x[h+r1:8, + : o,ix(f*'t+ > qux(f', ffIII-b)
i : l  i: l

rAe@H p-napaMerpbr ypaBuenufi ;  k- HoMep ruara r.rrepaunu; i ,  i -
HOMepa nepeMeHHbrx.

Meroa HTepaIIHH o6nakaer qeHHbI[a csoficrBoM ca]t4oucnpaBnreJr{ocmu.
.Ifto6oe ouru6o.rHoe npH6.nu)r(eHue Mox<Ho paccMarpr.rBarb KaK HoBufi sa-
.IantHblfi BeKTop (conoxynHocrb gHa.reHufi [epeMeHHux), cJreAoBareJrb-

232

Ho, or4eJlbHas ourH6ra B BblrrucJreHnflx He orpilKaercfl Ha KoHerIHoM pe-

syJrbrare.
O6uquo Bbrq.LrcJreHufl saKaHqHBarorcfl TorAa, KorAa pa3Hocrb Mex{Ay

AByMfl nocneAoBareJrbHbrMu 3HatIeHHflMH oAnofi n roft rxe nepeu,enHofi

cAeJlaercfl MeHbIIIe HeKoropofi uanepeA 3aAauuofi BeJIlIrIHHbl e, T. e. lxlh+u -

- x,lo) | ( e. C.ne4yer r{Merb B BHAy, rrro 9To He BcerAa o3Haqaer nonyqe-

HHe HcKoMoro Koprrn I voau{eHl.Ifl c taxofi x(e rotlHocrblo (t. e. c taroft

x(e MaJroft uorpeurHocrnro). Ec.nH Hpon3BoAuaa g' (x) 1nuera K qAHIIHII€,

To BeJllrqnna [ - xt"' Mo]r{er 6urr 6o.nrmofi npu orleHr ua.nofi BgIIHtIHHe
. -(nt - -(z-l)l
){ ' - -x' '1.

e I7-ITT CD ff---*-^ nr EAA -o.--- 'o-araff ia ronnvDuE
s  a  a I t - a _  l t t t ' t  E t u t t u t D n u E  v @ v u g v L g d l g g 4 g  g q y Y 9 D 4--*"*tt 

"tp6ott*u'ToC
Kar 6uno rroKa3aHo B (III-I), ycJroBHeM HaHBblroAHefiuero pacnpeAe.ne-

c saAaHgofi uarpygxoft; eeJrn cyMMa HarpysoK arperaroB MeHbuIe saAaH-
Hoft eefir,rqHgbr, pacrler noBTopflercfl rlpu 6o.urrueu 3HaqeHHu orHocI{TeJIb-
HOFO npnpocra H T. A. Ao yAoBJIerBOpeHHf HepaBeHcrBa

(vIII-6)

rAe 8, - 3aAaHHaq AonycTl{Mafl nofpeluHocrb-
Beea6InI cneAyloIque o6osHaqe:uufl:

bi ,r bz - HcxoAnbre sHaqeHufl OIIPT i-ro arperara n craHru:?.u; 4 n

6 * - pacqergbre sHaqenufl O[PT, noayqeHHble Ha i-otrt urare HTepartHH;

Fl, u P> - pzlcqergafl MorqHocrb i-ro arperara na i-ou ruare v sAAaHHatr

) pr",",, : px,n", H 
,!l 

porn"*" : PEuaxc.

flepnoe sHaqenue OIPT Mox{Ho npl'Infrrb paBHbIM:

l,a o, - P>l * ,",

npoqetc 6yA* cxoAl{Tbcff 6uctpee, ecJIIl [oJIo]KHTb
P =  _ P O

5' - brn * (6p"oo 4 bruo^) 
fift;,

6 n :
ho*^* bk*^* (vlII-7)

(vIII-8)

OAHaxo
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pA^) f
I

6iu, Prlo,
ti.,"F,!-. II

r' il

6i il

P! v

vem

llevamt 'flt

D' rHutl P-'narc
pr

Yl,l t''-: 5. r::pgT :r.1' - iItY t -rrvr nqr pJoAr1r rnEruAuM u.l.tiucH-

TeJrbHbrx npupocToB.

v,'ii!.-q. E,lox=cxc-'-- r qq  a l r r v l t t t tN t ( I

pacnpeAenes.nfi arrtnnuofi uarpys-
Kt4 MeX{Ay arperaTaM}I MeTOAOM

o?HocaTe.fl bHbrx flpupocToB.

..., n); cyMMHpyfl, ux, nonyvum ) Po, u cpaBHHrb ee c 3a-
i : l

AaHHori Harpy3Kofi crasqua. Ec.nu ycnoBue (VIII-6) BbrHoJr-
HfleTCr, TO saAaqa peureH a, H HaftAeHHbre MorrlHocrH. arpe-
raToB MHHHMH3HpyTOT paCXOA TOnJrHBa.

n 
Ec.na ycJroBHe (VIII-6) He yAoBJrerBopflercfl, ro npu

f ': l

rrrara r{reparlHH aHarorHqHo (vlII-8):

: brun" + @t - bruo^)

a B npoTHBHOM Cfiyqae

(vIrr-e)
P o - P o

-M}IH

jog-Pr**  
'

n
Pz-  )  P9

E, : bo + (bu* *.' bo)

HaxoAflTcfl 6nuxafitnue rro

f:t_ " _ _ ,  ( V I I I - I O )
P '  - ) p 9

_MaKc 
E_l

ta6nu[au 3HaqeHHs ornocHTeJrbHbrx

npnpocroB bl, P',, 
Z, 

Pl ^ npoBepnercrr ycrroBue (VIII-6). flocne pnga
IrraroB HrepaIIHH ycJIoBHe (VIII-6) BbInoJIrr_HT_cq. H saAaqa 6y4er peureHa.

Ha i-ou ruare lrrepalrna BbrpilKeHnn (VIII-9) u lVttt-tg)'i,roryr 6u6
BanHcaHbI B o6ulerra BHAe

(wII-rr)

rae ,pffi (ai;at l n. PL;l tej,;'ll - Mr{HnMa.rrbrroe H MaKc'MarrbHoe sHa-qeHHfl OIIPT H HatpysKl{' noJlyqeuHbte Ha npeAbrAyrrleM ruare HTepauHH.

6i : b,*] + @,;^L - b#b ,
' u'dKc'- r irus

E.nox-cxeMa aJrropuTMa noxasaHa Ha pnc. VIII.3. Enoxu BbInoJIHfl-
ror cneAyrolqHe o[epaql{H:

I - nsoA unQopuauun (XOn arperaroB H Pr).

II - onpeAeJreHHe T'* r, 
-bL^*", 

Plrrur- !L* Ha HyneBoM lxare no
(VIII-8), a na nocrleAyuqHx - no (VIII-ll).

III - orpeAeJreuue oTHocnreJlbHoro npupocTa, rtolJlex<arr1ero npo-
BepKe no (VIII;I1).

Ta6nuqa 25. Pacqer onrnMarbuHx Harpy3ox arperaroB (urepaquonnHfi npouecc)

ry - onpeAe,rresue 6.nnxafiurux xTi m6nHqublx gHa.IeHLIfi orHocHTeJIb-

HbIx npupocroe fl.
V - onpeAenesue PInFIo BBqAennofi XOn.

VI - onpeAeneHne
i:l

VII - npoBepKa HepaBeHcrBa
l n

I  i ' P l  - P z
| . ?

l j : l
(  ep.

r/xBr . q. Xoa pacrlera
-400 ( ep : 2,5 MBr,

t23 |  l l3
319,5 | 317,b

VIII - BbIAarIa p$ynbraroB Ha neqarb.
Ilpnuep. Hafi.qeM onruMaJrbrroe pacnpeAeJleHne cyuuap_u^ofi HarpysKn

MexAy 6loxannu TgC (no 4annblM npnMepa Ha c. 83), XOn Koropblx
saAaHbI s m6n. 7.

flycm cyMMapnafl HarpysKa crarru{n 400 MBr. 3aAaAurracfl Befiultunofi,
onpeien"rotqefi TorlHocrb pelueHl{fl Ep = *,2,5 MBr (0,5%o Pv"')-- 

B coornercrBnl{ c (VIII{) HaxoAI,IM HyJIeBoe npu6.nuxenne:

6o :2Bo + (B7b - 280) ffi: 323 r/xBr ' u.

QrpyraaeM Ao 6.nnxafiuero ra6.nnqnoro 3uaqeHnfl ibo -' 322,5 r-kBr x
x q u'rio ra6n. THaxoAr{M coorBercrByrcIql{e eroMy OIIPT HarpysKn 6no'
KoB (ra6n. 25).

3

Tax rar X pl - 408 >400, ro no tfIII-ll) onpeAeJIHM OIIPT, co-
l:l

orBercrBYrorqnfi luary I urcpauuu: bt : 318,5
BHAr{M ug ra6r. 25. floc"rre tuara 2 utepauuu 401
qTO OSHAIIACT OKOHTIAITHC PACIICTA.
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OnrsnaanbHoe pacnpeAerreHr{e Harpy3K[ MexAy arperaTaMn Tgc He
ocHoBe MeroAa r,HHaMuqecKoro nporpaMMnpoBaHwn. fiuuaMnqecKoe npo-
rpaMMHpoBaHHe - 9TO MerOA peIIIeH-Hff 3a,4arl OnrHMaJrbHoFo y[paBreHuq
MHoroIuaroBbIMI{ (uHorocra4nftHsttrru) npoqeccaMn nyreM cBeAeHHn cJrox-
uofi MHoroMepnofi 3al.aqv K nocJleAoBaTeJrbHocrH npocrbrx oAHoMepHbrx
ONTHMH3AUHOH HbIX 3AAAq.

B ocuoee MeroAa JIexHT TaK Ha3blsaeruHfi npuuqun onmuilanbHocmg,
r  ,  -  u  l \  T a -  -  n

ccpopMyJIHpoBaHHbIH r. De.IJIMaHOM: (ufITHMaJrbHOe nOBeAeHHe OOJIaAaerr
TeM ceoficrnou, {N, xaxogu 6u Hu 6:"l.nw nepBoHarrafibHoe cocroffHl{e
H pelrreHlle B Haqanruufi MoMeHT, nocJreAyrorqHe pelueHr{s AoJrxHbr cocraB-
JrfTb onTHMaJIbHOe noBeAeHHe oTHOCI{TeJrbHO COCTOflHLIfl, noJryqarcilIerocfl
B pe3yJrbTare nepBofo peureHHq>.

t  \ - - ^ - - -  - - - ^  - -  - a  ^  -

\-rYctlb rJi l . l l f tu urMclt l- lb, el.U lJblUUP .UU'l 'LlMaJlbt lOI-O l l9tseAeHff f l . i l lA KaX-

4ofi cra.{Hu peueHafl AoJrxeH npoH3BoAHTbcq c yrleroM BgrvrflHvrfl, cAeJraH-
Horo nu6opa Ha xoA npoqecca Ha nocJreAyrorqux cra1nffx.

Onpe4enuu npex<Ae Bcero, KaKTIMLI rrepTaMn Aoax(Hbr o6.naAam Te
MHororuaroBbre (nrnorocra4rafinrte) npoqeccbr, KoropbrMu saHrrMaercr Ar.rna-
MHIIECKOC NPOTPAMMHPOBAHI{C:

l. Becn npouecc Mo)I(er 6urr [peAcraBJreH nocJreAoBareJrbHocrbro
6oaee npocrbrx npoueccoB, Ha3brBaeMbrx uraraMu Lrrrr craAHrMH. B sann-
cHMocrH or rutra peuaeMoft sagauu pas6ueHue Ha rrrarn rrpor{3BoAuTcfl
Bo BpeMeHH HJIH B npocrpaHcrBe. Hanpuiraep, npu onrHMaJrbHoM nJraHr.r-
poBaHHI4 npo$nnaKTHqecKoro peMoHTa arperara (n 4anruefi[reM - (rrpu-
naep Jr& l>) npouecc Mox{Ho pa3BepHyrb Bo BpeMeuu. CraAlaefi uor<er 6urr
HeAeJIfl, MecflIl, cyrKll u r. A.llpu onriaMaJrbHoM pacnpeAeJreuur.r Harpy3Kr{
i"iex(Ay afperaraMl{ AJIfl oAHoro MoMeHra BpeMeHr,r (<nprarraep Nb 2u) rpoqecc
paz6uyaercfl B npocrpaHcrBe, H craAur.r flpo[ecca coorBercrByeT oAr.rn
arperaT.

2. ilnn xax<Aofi cra4nu npoqecca onpeAeJrflrorcfl cJreAynque napa-
Merpbl, xapaKTepu3yroque (cocroflHl,Io) cr{creMbr (o6lexra): a) BxoArn;
6) esIxo4 Uni B) pelxeHue, npHHHMaeMoe Ha rfl4re dn; r) (AoxoA> Ha AaHHoM
uare &. Cnoso (AoxoA> sAecb ynorpe6Jrffercff B nepeHocHoM cMbrcJre,
TaK KaK noA (AoxoAoM> Mox(er iloApasyMeBarbcfl y6uror (c ue.nrrc ero
MHHHMIIsaquu) HJrH BeJrHrrHHa coBceM 4pyrofi pasMepHocrn (nec, BpeMfl,
KoJruqecrBo gHeprHH H BerqecrBa rr T. A.).

B npurrnepe Nb 2 nxoAou n-ir craAHH Moxer 6urn Harpy3Ka, pacnpe-
AeJrflervlaff MelKAy rpyunofi arperaroB, BKJrroqafl n-f,t, a BbIXoAoM - Ha-
rpy3Ka A.ns rofi x(e rpynnbl, I{cKrroqas n-ft arperar. Peuesueu na n-ft
cra4krr4 6y,qer HaFpysKa, Koropyro AoJrxeH Hecru n-it atperdr; TaKuu o6-
pa3oM, B AaHHOM npHMepe:

U, r :  Xn -  dn ._ . r ,  ! / n :  xn -  Qn .

B o6qertr cflyqae Un: gn (xn, dn).
C;ra4un (uar) ycrloBno uso6paxeHa Ha pr{c. VIII.4. Bect upoqecc npeA-

craBJrflercf B BHAe qenoqKu TaKHX cra4ufi, npHrIeM BbrxoA n-fi cra4r4rl
flBJIflercfl BXoAoM (n - l)-fi, raK KaK craAHH HyMepyrcrcfl crpaBa HaJIeBo
(pHc. VIII.5) (or nocneAuefi x nepnofi).

- B, IIpHMepe Nb I peureHneu dnHa cra4vrr{ n Moxer 6rrrn oAHo I{s AByx -
npoH3BoAHTb I,IJTI{ He npousBoAurb npoQunaKTr.rqecKufi peuonr arperara,

236
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a (AOXOAOM)

B npllMepe
or Harpy3KH

Ha CTaALILI flBJIflIOTCfl HsAepX(KH' CBfl3aHHbIe C 9THM peIIIeHI',IeM-'

Ne 2 AOXOA - pacxoA TOnJII4Ba n-to arperaTa' SaBHCflIIIHH

(peurenue drr). B o6ueu cryqae <.u,oxoA> Ha cra'u'Hr4 n:

Ro : frr(xn, Un, dn)- ffIII-l2)

3. 3naqeHue IIeJIenofi QynK[HHr no Koropofi sAet onTHMH3aIIHs Bcero

npoqecca, AoJr)KHo 6sr* fdauo a.nre6pau'Iecxofi cyMMe AoxoAoB Ha Ka,*-

;;;-;;;litfr'. 5p oqeHb cyqecrBen_troe tpe6oeanue K MHorocraAufinonay

npou"c"y, Koropoe Ha3blBaercfl aDdumu.e&ounuo orHocI{TeJIbHo uerlenukl

@yHxuull.
Rxon tc-- Bbrxor tt- H peIIreHHe Ha cra/tc.u dn uotyr 6utr I{ BeKTopaMI4'

T. * a*r,i'""u 
"t'rr66xo.riuKnx 

KoMnoHeHToB , a Auarra3oH I{x Bo3Mox{HbIx

CKaJIflpbI - BbIpilKeHbI B oAH-rix ii -i'c^

1x"; ,t^xoHequrrfi BbIxoA @) rtaoryt 6utn

3uaqenllft eeerAa orPaHHrIeH.
,[,oxoAu Ha Bcex craAuflx -

x(e eAHHH[ax. Haqanlsuft nxoA

VIII.4. Or,Ha us cra'
rnft usoroctaAufino'

ro ilpou,ecca.

rAe

MHofocraArftHoro ilPouecca.

Rt =Qn
Rt + Rtt

VIII.5. Cxenaa

rrocrorH'brM', QuxcupoBaHHbIMI{ BHeITIHI'IMI{ ycJIoBrIflMH' r4rrv flepeMe'-

HbrMH, B OTHOTITeHT{H KOTOpbIx LIMeeTCfl HeKoTopafl Bo3MOX{HOCTb nsr6opa'

Anangs **oio."u4"frsbro npoqecca c roMolqblo AHHaMHtIecKoro npo-

rpaMMHpOBaHlIf ocHoBaH Ha n-cuo"nrgo$aEhrl percuppeHftttdblx coomHlute'

t+uti t'.

Qn(xn, d) : *n(xo, do, Uo) * f n-r(xn-r), (VIII-13)

Un - xn-r: gn ()cn, dr), fo (xo) - 0,

I peryppe*rHafl Qoprrnyna cBrsgBaer sHaqexr{e (n * l)-ro qreHa raxoft'Jlu6o nocfle'

AoBareJlbuocrll c HeKoropbIMrI rIpeAElAyIIu{ME- tuleuaMu-: n-:- 
! 

- l: 
^ r

Hanpuruep: o6qnfi snen apuqu6iuiC*ofi uporpeccui ar4t: ctn* d; o6Ittuft lusu

reoMerpl.rtlecroft uporpeccar an*L: (rn ' q E T' A'

Peueilue da



VpanHeHHe (VIII-14) cnyx<Hr AJrff onpeAeJreHus f^(x) KaK MaKcu-
ua"urHofi npu6uau Ha craAupr n. Ouo Bblpaxaer coorBercrBHe AJrfl KaxAoro
AonycrlrMoro gHaqeHHfl BXoAa trr onruMaJrbnoro pelueHHfl wa n-fi craAgu
W" = ai @,)1, Koropoe MaKcHMH3Hpyer cyr*anaapnufi AoxoA sa n cra4ufi.

@gnrcqwHanb*oe gpaBHeHIrc (VIII- 13) o6H,rHo peuraercfl HrepaunoH-
HbIMI{ MeTOAaMH.

HAes peilIenns saKJlloqaercfl B cJreAyroqeM. flycrr HaqaJrbHufi nxol
f n  U I  l f n r ro r ru l . r # i  D I - r l f n l t  t t  r h r r r zn r rn . rDouL"  Do t t t o t " t ^  r ' ^ f t r t ' rAn r r--tv .L rrvrrvzrrvrrr su^vA yl Y.rr luulr\rDcrr l .Err. . f  t ;ulE;nf lg f la. l f l l - !4ElYl L AUtt lL\d

xj

VIII.6. Cxeua peureHnff Ha nepnofi cra,quu.

npoqecca, Haueqaeu BceBosMolr(Hbre BxoAbr l-fi
Ha puc. VIII.6, rAe Ans rrpocrorhr 6epercn roJrbKo
rannofi craAHH.

flepexoAy s Ut Hsfiro6oro.rlcoorBercrByer (AoxoAn Rr, B AaHHoM cJry-
qae - onrnMaJlbHblfi, T. e. ecJIH BxoA xi, ra perueHr{e roJrbKo oAHo r{ ouo
ONTI{MAJIbHO.

Paccuorpr{M Bropyro craAnro, noKasaHHyro Ha puc. VIII.7.
Hs xarl<Aoro BxoAa mopofi craAHH rz Mo)KHo nonacrb Ha Bbrxor rpeMfl

BosMo)KrrbrMH nyrflrvrn. (HanpaMep, Arrfl x2?ro 6y4yr: xzxiUu i2tig1, *iii g).
ktg srux nyrefi B coorBercrBuu c (VIII-la) HyxHo nu6p-am raxofi, xoro-
pnfi 4aer Hau6o.nruufi AoxoA H oflpeAeJrflercfl rrpocrbrM cpaBHeHHeM Aoxo-
AoB. Taxuu o6paoou, 3Hafl .rrro6ofi H3 BxoAoe nropor? cra4trvr, Mo)r{Ho rro-
cTpoHTI' onTHMaJIbHyrc [oCJIeAoBaTeJIbHocTb peurenufi Ha AByX nocJreA-
HHx craAP.flx. PaccuarpnBafl, TaKHM o6pasona Bce craAur{ or xoueuuofi 4o
Haqarbuofi nony.lHM oAHy unw 6onee rpaeKTopr.rfi, BbrxoAffrrlzx Lr3 HaqaJrb-
Horo BxoAa v npuHocflulux MaKcuManrHufi (AoxoA> (ec.rln rpaexropufi
HecKoJrbKo, To oHr,r, KoHeqHo, npHHocflT oAr{HaxosHfi <4oxo4>). flpuruep
TaKoro nocrpoeHvfr Arrs,6onee cJroxHoro npoqecca noKasaH Ha pnc. VIII.8,

flpu peIueHHH saAaq MeroAoM AHHaMHqecKoro nporpaMMHpoBaHufl Bo3-
MO)I(HbI ABa Cfiyrlafl:

.l) rIHcJIo BXoAoB craAHH H coorBercrByrorrlHx r{M perxesnfi xoHeqHo,
KaK B rrpr{Mepe Nb t;

2) +rEcno BXoAoB 6ecroueqHo, KaK B rrpnMepe Nb 2.
Lta peuleHufl ypaBHeHHa (VIII-1a) HreparIHoHHbrM MeroAoM seo6xo-

AHMo nu6pats KoHeqHoe qnc.lo BxoAoB, onpeAeJrfleMoe rpe6yerraofi Toq"
HOCTbK) pe[IeHHfl. c yeenHqeHHeM ErHCfia BO3MOX(HbIX BXOAOB O6reh,i srr-
quc.nesufi pe3Ko Bo3pacraer. nts pa3perrreHHs rporHBopeqHfl MOr(Ay
rpe6onaHuflMH K Toqnocrl{ H o6renaou guqr,rcreurdfi MoxHo npHMeHHTb
MeTOA H3Me.[bqeHHfl CeTOK.

VIII.7. Cxeua perxeHnt
Ha BTOpOU CTa,{HH.

g7a4ua, KaK noKa3aHO
no TpH cocToflHr{fi Ha
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oH ocHOBaH Ha npeABapI',ITeJIbHoM peIIIeHHH saAaqu npE ne6onnruon't

rnrcJre BxoAoB u HaioxAegl'{r npn6'trllsPlrerbHblx rpaHHIr' B Koropblx

npoxoAHT onTHMaJIbHafl TpaeKTopin, c IrocJIeAyIoqHM yTotl1regheu peu-e-

H',fl., KorAa u*o^ot n'6nfarorcfl B onpeI,eJIeHHbIX paHee rpaH'Uax TaK'

rrro r.rgTepBaJr 
"&av 

HHMH 6yaet 3HaqHreJIbHo MeHbIIre'

flpenuyuecrBoM'AHHaMHrIecKoro 
nporpaMMHpOBaHHfl nepeA ApyIHMH

MeroAaM ̂ ^unoJri; ;, qro o6te* 
"uo'6*oaHrtarrf 

BbI'HcileHHfi eogpacraer

^,,^nn'aurrrrq ilI-r{() A nOU6nUgHTeJIbHO .nUHefiHO C TIHCJIOM CTyneHeH
t l g  J l 4 .L l l \ Jn \ . f l 4 r ^q r r v ' ^ v t  

-  - - t

npoqecca.'iffi;;f, 
Ar,rH aM'rrecKo ro nporp aMMH p oBaH Hfl no3BoJrfl er 3aMerHo co Kp a-

,  -ano6nnnM HannuugD.-t:T{. lT.T': :::::' ;' H;";;;; 
-" 

n onn"'rr,' n ep e6o p oM' H a n p u u e p'
THTb O()-bCM'EDl"''rr\.r'rv[Ltttl L'v

ecJIH npouecc Pas6rlrl sa //
- - ^ - - - - ^ - " .  r t a  t t n 4 n -

^ d ^ n r l r l  E q  v  ? x t l t l m  6 . 1  n v l v
L  I  CrA[  r l  t  l r s  r lg . r . f f

pblx AonycKaercfl k cocroff-
Hr4i4, no rlpu nPflMoM IIePe-
6opi napualrrcs Heo6xoAI'IMo xr

put.*o"p"to { BaPI{aHroB

ierueHufi. B cflYqae flPHMe-
ienug AI'IHaMHqecr'oro npo-
rp aMMLIpoBaHufl -ryyx.Ho pa:- Cntaduu

crr,rorperL Bcero N ' k BapI{- VIII.8. flocrpoeune onruMarlruofi--^-rpael$opHrl
aHrob, u o6oeu BryYH.c- (ornaeuena utrPuxoaoft auunefi)'

aesufi coKpaqaercr u |*-tt
lilHr: frI"Tr" qro6bl nonyqHrb rpeAcraBrleHHe o qopfAKe BeTIHIIHH'

;;"il;il" 1; --'iz,--i: +.- rotlu o^6rer*t suqucneHlafi coKpau\aercn Bo^6ter*t suqucneHl'Ifi coKpau\aercfl B

411 : 12 - 3,5 '  105 Pa3.
llps HaJrHqHr.r orpauuueHufi, ucKflIoqarculgx BOSMO)KHOCTb npHMeHe-

HI ILHeKoTopb l xBapHaHToB 'STocooTHo IUeHHeMo)KeT I {3MeHHTbc f l .
MeroA Aaer r.no6als"o. pat.""a. ocHOeHUM CAepxHBaIOUlHru $axro-

poM Anfl ero up'HMeHeHHfl flBJlflercf- p^11l9t nospacranHe neo6xo'qulrloft

BbrrrlacJll4"anonofr- puOott upn yre'nuu-enuu pa3MepHocru 3aAaqu' T' e'

npH yBeflHtIeHuH tIHCna He3aBHCUMbIX [epeMeHHbIX'

Tpe6ona Hun 1OAbIIIUHCTBa npaKTHqecKHX saAaq c qHCJIOM KOMnoHeH-

roe, 6olbruHM ABYX, a I{HOrAa n rpex, IIpeBHIUarcT BbIqHCJI[ITeJIbHbIe Bo3'

MoxHocTuconperureHHblxBbItIHcJIHTeJIbHbIxMaIIIHH.
B cuny yHHBepcaJrbHocrLI 

" 
vooo"rBa pacqeroB na SIIBM uetoA Au-

HaMHrIecKoro nporpaMMl'IpoBaHns saxoAHT Bce 6onee IIIHpoKoe npI{MeHe-

HHe B yIrpaBaeHHH TIpOH3BOACTBOM'

B raqectBe npLIMepoB npHMeHeHHfl MeToAa AHHaMHrIecKoro nporpaMMl'I-

poBaHHf npH yipan.rrenuu npoueccaMH Ha eJIeKrpocTaH[I{H CJIeAyer Ha-

3Barb raKue 3a.u,aqu' KaK pacnpeAeJleuHe artu-suofi HarpysKl{ MOI{Ay

6nOXaUH npv1a1il4qug OAHoTO ll.ltlt AByX BIIAOB TOSJIHBa' O[peAeJIeHHe On-

TrrMaJrb'brx cpoKoB npoBeAe""" np&firraxt"uecKgx peMogroo o6opy4oaa'

HHfl g T. A.

floxaxeu [puMeHeIII4e IIpUHUHIIa o[THMaJIbHOCTH Ee'unuaHa K sAAA'

qe pacnpeAeneius axflisHoft uarpysxi't 
1'

1 Onucusaeuufi'
troKr. rexn. naYx B.

anropr{rM paspa6otan OOK AH Mo;r'q' CCP noA pyKoBoAcraoM

f. XyPanleea.



.(onycruna, qro cyMMapHafl Harpysr(a craHrrHu pz pacnpeAeJreHaonrHMaJIbHo Mex{Ay n arperaraMl{. OnrunaanbHbre Harpy3KH Hx o6o3ga-. IHL  P ;  G :  I ,
Bq4e'nuna rpynny Hs m arperaroB, BxoAflrrl'x B cocraB fl arperaroBcraHuHH' Ec.nu [oJIHaff narpysxa Pr, pacnpeAeJreHa onrHMaJrbHo Me]K-

,4Y BCEMI,I rL ATPCTATAMH, TC' H HCKOTOPAff HATPY3K A P^>, NPCACTABJIflIOIqA'
co6ofi cyMMapHyro 

l-1rpy3Ky m arperaroB, pacnpeAeJreHa MexAy HHMHn d m r t i r ^\' 'rrrfrMaJlbHU- {71'o tsblTeKaer n3 IIpHHIII{na onrnMaJIbHOerH Eg.n"nnraua.llollouy 3aAaqy Mo,*Ho peurarb cJreAyrorq,HM o6pasoM.
llepeHyrraepyeM npousnonrHo arperarbr-t;. ...;";. ;peraroM. eKBH-Bar'IeHlr{bIM afpefaraM i, 2, l, nasoeeM.coBoKynnocrl 

"rpariro;-i,2, ..., i u o6osHa.rnM ero Mollrnocrl qeoeg pt-
B Aa"ulsefirueu HHxHHMu 

""Ae*cu"r 
6y4errr o6ogHaqarb HoMepa eAH-HI{qHbIX ATPCTATOB, A BCPXHHM"-- HOMCPA }KBHBAJICHTHbIX ATPCTATOB;

TOrAa HarpysKa j-ro arperara 6yaer pr, a Harpy.3Ka oKBHBaJTSHTHOTO
arperara P' = (p, * p, * p, * .,.. +"br).

PacxoAnofi xapaxreplEcrwxofi gKBHBaJr""t"oro arpefara, Ha3brBaeuofi
AaJIee eKBuBaJreHmaort xapaffinepu.cmurcari, Ha3hrBaercr gaBucHMocrb pac-
xoAa TonJIHBa 9KBHBaJIeHTHbIM arperaroM oT ero Harpy3KH npa onri4nniair-
HOM pacnpe{eneHHH ee Mex<Ay BCeMH arperaraMr4, COCTaBJrffrorrlHMH 9KBr.r-BaJIeHTHbIfi' Ee Mox(Ho nPeActael{Tb KaK C_yn,tnry pacxoAHbrx xapar{TepucrgK
f-ro arperara u eKBlrBaJre=r'oro (i - f)-.o arperara

n' (p'): MfH {8,(P,) * Bt-r (pt-t)}, (vI[-ts)
Pi

rAe P' - Pr 
t_P.tt F' - pacxoAHas xapaKrepr.rcrnKa arperara, oI(BsEa-JrerrrHoro arperarau l, 2, ..., i.

caMsor (M'rtr> o3Haqaer, qro .'pH nocrpoe'r{r{ n, e\ ocyqecrBJreer-
cs MHHHMH3aUIIfl cyMMapHoro pacxoAa Tonrr{Ba npH KaxAoM sHaqeHHH
l_arpysKH flyreM onrHMaJlbHoro pac[peAeneHHff ee MexAy BceMr{ f arpe-raTaMLI, T. e. nyreM HaXOIKAeHHfl Pi.

Hs peKyppeHTHoro ypaBHeHI-I fl , s'qaBaficb pasr'rrHbrMr.r s'aqeH'sMr,r
MoIrIHocrH gKBHBaJIeHTHoTo arperaTa Pt, nonyquM 3HaqeHHe pacxoAa Ton-
JIHBA.

I-Iocrpoeuue eKBHBaJIeHTHbIx xapaKTepr.rcraK HaAo Haqr.rHarb co cJry-qafl i :2. fIpH Bcex AonycruMbrx 3HaqeHr.rflx pt ipo.""* .puBHeHHeM
HaxoAHM H sanoMI'IHaeM To 3Haqenue P|, npH KoropoM Bz uuttuMaJrbHo.
TarHnr o6pasou, oupeAeJrffrorc.fl ABa prA a saBvrcflrvrocrefi:

:e.nensofi Harpy3r{e;
rH i-ro arperaTa rpynnbr or ee o6-
:npeAeJreqHofi_ HarpysKe MexAy ar_

(oro arperara Hyr*mo uattrn eKBH-
BarreHrHbre xapaKrepHcrHxr.r gcefi craHuHH B" (p") H p; (p"). flo gaAau_
Hofi rrroulnocrn P5 H no P; (p"), noJro)r(HB p" : p",- 

'saxoAHM 
Morq-HOCTb n-ro arperaTa H ero pacxol TOnJrHBa.

v I I I .e. Enor-cxeu" 
^i1g,ffiil1;"To"fr;r;#ffi J#ffi *:ft 

uarpvs rH MeroAoM

E.nox-cXeua ailropgTMa sbl.Iucflegl4fi no gToMy MeToAy no6asaHa Ha

pnc. VIII.9, rAe.1 -6noxHaI IaJ Iau I {KJ IanocTpoeHl { fgKBHBaJ leu tgo f ixapaKTepL|cTL| .

KH craHqI'IH (<nPnrnrofi xoA>);

II - 6.nox nu6opa Harpy3KH eKBI{BaJIeHrHoro arperara P ' 34ecr

onpeAeJl f loTcf lMHHHMaJIbHaf l t lMaKcHMaJIbHaf lHaIpysKJ,IsKBuBaJIeHT-
HOro arperaTa I{ Ha KAI{AOM CneAyloqeM I{HKJIe O[peAenfleTcfl cneAylo-

uee sHaqeHl{e P';
III - 6.nor nu6opa HarpysKH i-Jo arperara - nepe6op gnaqeHHft

lrarpy3or i-ro arperam or Plrr," Ao Pr*"*"i

IV - 6.rrox onpeAeJlenHfl titpysxu (t - l)'ro eKll{B_.a:nel{rrlono ar'

perara no *utpyt?* 
-;-to 

eKBI'IBaJIeHrHoro arperara H f-ro arperara;
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V - 6.uox MLIHHMH3auHH pacxoAa ronJIHBa. BuqucJlfler pacxo.4 TotI-

JffiBa AJIn Ha.rpysoK Pi ra P'-' uupou3BoAnr cpaBHeHHeero co 3HaqeHHeM

pacxoAa TorrJrHBa, [oryqeHHbrM B npeAblAYlqerrl UHKJIe. Ec.nu HoBoe 3Ha-
qegHe MeHbure craporo, To oHo gaIIoMHHaeTcfl (6.riox VI), ecJIH Her, To

ocyqecTBJrflercfl nepexoA K cJleAyloqeMy sHaqeHLIrc Pii

VI - 6nox 3arroMHH alilfl, onruMaJrurofi Harpy3KH i-ro arperara P;

B 3aBHCHMOCTH OT HaFpy Sl<'ri Pt i-ro exaIiBz.iIi€HTHOiO aipeiaTa;

Ta1auqa 27 . ?r+sueaneHrnaf,
xapaxTepucr[Ka leYx 6.noxon

Ta6ttu4a 26. O.T;#"1" xapaKrepHcrnt{H

PacxoA To[JrHBa

H d  - n r r a t a
. . s r  r J  v . ! e

P

r. y. r./v

P,

B,

MBr r. y. t./t

47,2

50,2

53,3

140

150

160

t70

180

190

200

45,1

48

5 l

54,0

57,0

600

63,3

56,3

59,4

62,7

66,4

48,4

51,5

54,6

57,8

61,0

M,4

67,7

280
290
300
310
320
330
340
350
360
370
380
390
400

92,3
95,2
98,2

101,2
l04p
107,2
I10,2
I13 ,3
I16 ,3
I lg,4
122,7
126,0
129,7 200

40
40
40 (150)
40 (150)
40 (150)
40 (150)
50
60
70
80
80
90

\.II - 6nox nepexoAa K cJIeAyIoqeMy 3HaqeHI{Io Harpy3Kv Pr Ecnu

Bce sHaqeHur Pi LrcrrbrraHH, To ocyqecrtsJrrercfl nepexoA K cJIeAyIoqeMy
3HaqeHuro Harpy3KH i-ro aKBHBaJIeHTHoTo arperaTa. Ecara xe P; ( P;"",*,

TO 3TO SHAIIEHHC HATPY3KI{ HCtIbITbtBAETCfl HA OIITI{MAJIbHOCTb (6.NOI( III);

WII - 6nor. nepexoAa K cJleAyl'ouleMy 3HaqeHI{Io HarpysKr P'. Ecnn

Bce sHaqeuufl P' ucnuraHbr, To ocyqecrBJlflercff [epexoA K cJIeAyIoqeMy
arperary (nocrpoenne eKBHBaJreHrHoft xapaKrepHcrLIKII (t + l)-ro eK-

Br,rBaJreHTHofo arperara). Ec.nu x(e He Bce P ucr.IbITaHbI, To Anfl gTOrO

3HaqeHnfl P; onpeAeJrflercfl orrrrlMaJlbHoe gHaueHl{e Harpy3Ku Pii

1) aKBHBaJreHTHafl xapaKTepricrtn'a craIrIrHI{ - saBucl{Mocrb B" (P")i

2) n - I gaencuMocrefi onruMaJrbHofi Harpysru i-ro arperara or Ha-

rpy3Kn i-ro eKBLIBaJIeHrHoro arperara P; (P'1.
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r. y- r./u I r. Y. r./v

XI - 6nox BBoAa Harpy3KI{ craHUH*t P> (narpysra n-ro eKBHBaJIeHT-
Horo arperara);

XII - 6.nox Haqafla uHKna
rpaMMHpoBaHHs;' 

XIII - 6"nox onpeAeJleHHfl
XIV - 6nox onpeAeneHufl

B ra6.n. 28 n BepxHHx ABYX
TaHHfl. Harpy3oK PL u P, tarux,
TOfi CTpOKaX sanI{CaHbI pacxoAbl
Heft crpoKe rpocyMMHpoBaHEil

<o6pantoro xoAa> AHHaMuqecKoro npo-

Harpy3KH i-ro arperara;
Harpy3KH (i - l)-ro eKBHBaJIeHTHoTo ar-

perara;
\a \ /  R.nntr  nan^vn rq v  ^  r ran\r r  r r ta l t \ . t  t lnnAr ' t l rw '
.r\ Y - t rrlrlrr\ rr{,P\-ia'vAs I\ vJ^vAJ rv4{vrrrJ sr ltvr srJ t

XVI - 6.nor onpeAeneHl'Ifl oKoHqaHHfl <o6paruoro xoAat.

PaccuorpHM rIHcJIoBofi npuMep. flycrl rpe6^y_ercfl pacnpeAeJlurb Ha-
rpy3Ky Mexqy rpeMfl 6noxautl MolqHocrblo no 200 MBr' pacxoAllble xapaK-
repHcrHKr.I KorOpbIX 3aAaHbI B TA6il. 26.- 

Crpouu nocJreAoBareJrbHo eKBHBaJreHrHyro IfPgrlepHcrHKy eTaHIIHH
(npnnabn xoA). HaqusaeM nocrpoeHHe c 6.rrora IlLl. Sxnugaflenruofi xa-

|ri*tup"c""*'ofi ero .81 6yaer caMa pacxoAHaff xapaxrepxcruKa (xonoHxn

1 u 2 ra6t. 26). CrpoHM eKBI'IBaJIeHrHyn xapaKrepacrnKy rpyrnbl' co-

croffuefi ue 6roxoe N I u Ng 2, ucnotbsyfl ypaBHeHHe:

B'(P')  -  MHH lBr(Pr) + B'(P)) ,
P2

(uII-16)

perrleHne Koroporo AJIn KilKAoro ^Kol{Kpernoro sgaqengt P2 HaxoAHM
rrpocrblM cpaBHe;Llerta (ta6.tl . 2n. 3aruerilru, qro P2 aextnr B HHTepBaJIe

Pl* + Ponur< P2 ( Ploo * Prr"*",

HJIU

2804P2<400 .

PaccuorpnM, HanpgMep, KaK [ogTpoeHa cTpOKa' B KoTOpoft Pz -

: 360 MBr.
CTpOKax 3a[HCaHbI tsCeBOgMOx(HbIe cOqe-
qr6 Pt * Pr: 360. B rpernefi. u uereep-
TonJIHBa, B3flTbIe Hg ta6a. 26. B nocneA-

PacxoAbl TOnJIHBa AByX arperaroB nPH
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28. Bu6op onrnMaJlbHoro 3naqenss Po npu P2: 360 MBr



coorBercrBylolllHx Harpy3Kax. Br,r6epeM Ty_ r(oJroHxy,. y Koropofi cyrr,trr,tap-
HstlpacxoA_To.nJIHBa HaHMeI{btun11, r. e. 116,3 r. y. r./u. Ernry coorBercrBy-
s Pz: 170. 3ru peeyJlbrarbl BHocHM B crpoKy "ta6n. 27, 

-coorBercrByro-

uIYrc Pz : 360 MBr.
flpauoyroJlbHuxanau o6se4eHbl onruMaJrbHoe BHaqeHHe MorrlHocrn 6no-

xa Nb 2 u pacxoA TonJrr{Ba SKBHBaJTeHTHrTM arperarou 82.

Tadauup 29. SxsusarenrHafl
xapaKTepncTHKa cTaHqH[

M R r  |  - ! . i , n  I

1 " " ' ' 1 1

e
200

t50
nn

50

zlgo

I
ftEol

a l
50 t50 P,

Pr'- tBo

p

200

T

t00

50

0

p,(p')

P2 a 250 /50 50

I/U

I Pr=540

50 t50 250 J50 450 550 P:flfln

VIII.l0. IpaSnqecKoe rpeAcraBneHrie upo.
qecca pacfipeleJreHr{s HarpysKr{ MeToAoM au-

HaMr{qecroro rlporpaMMr{poBaHuff .

420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600

40,7
43,6
+o,o
49,6
52,6
55,6
59,6
61,7
&,7
67,9
70,9
74,0
77,2
80,4
83,7
87,0
90,4
93,7
97,4

140
140
I40
t40
t40
140
140
t40
140
140
150
160
170
180
t80
180

(r50)

(150)
(160)

e
200
t50
tc0
50
0

;33 (',o)
200

Aua.noruquo, HcrroJrbgys Bbrpzul(eur.re

Bt (Pt) : MEH {8, (Pr) + B, (P,)},
Ps

nofiyql'rM eKBrIBaJIeIIrHyro xapaKrepncruKy craHuHH (ra6n. 29\ Bt (Pt),
rAe Ps - HanpysKa craHuHH

flo gxsHBaJIeHTHbIM xapaKTepncraKaM oqeHb JrerKo pac[peAeJraTb Ha-
rpyqKy Mex(Ay 6.norauu (o6parHufi xoa).

Ouruua"rlbHoe pac.npeAe;IeHue Harpy3KH Mex{Ay i-tvt arperaroM r{ 9K-
BHBaJIeHTHbIM (t - I)-u arperaroM flBJrflercs pearnsaqllefi npuHrlnna
onr[IMaJrbHocrH B cMblcJie o[pqAeJreHus HanBbrroAuefiuero pexfl{Ma Ha
i-ft cra4un (gnn i-ro arperara) c yqeroM BtrrtflHr4fl eroro perreuus Ha rro-

H a r p y 3 K H 6 n o x o g i  P , :  t 9 0 M B r ,  P z : 1 8 0  M B r ,  P " :  l 7 0 M B t .  C n o .

"ouiio 
ra6.n. 26 naxoAflrcf orHocnre.IlbHble npupocrbl Ans uanuurolueft-

rrrHx Harpy3oK 6.noxon, a no ta6n.29 - orHocure.nruuft [pHpocr CTaHIIHI{
npH 3aAannoft Harpy3Ke

,  6 3 , 3 - 5 7 o  T . Y . T . _
br: -r0S- : U,3Ib *;;- i ' .

/ L -UZ: .Tl - -  4 \ t r ' )? -Mgi .  
S ,

, -  6 l  -  54,6 ^ oo r .  Y.  r .
Oq: =--i-^- - vrou .' '..M-- 

r-  l v r v  l l r P r  -  r

h : 180,4 - 170,0 : 0.32 _3JL_f_ .
zU,U 

-  JYr r lT ' r r

Pac.Ier noKa3blBaer, qro paBeucrBo
norHfercg c AocraTorlHoft ToTIHOCTbIO-

Ha pnc. VIII. t0 npHBeAeHo FpaQuqecKoe
aKTHBHOft Harpy3KH MerO,u,oM AHHaMHqecKoro
rpeMfl 6.noxauH.^ 

Ha pHcyHKe uso6paxeuu t'pll cucreMbl
B gauldnoe pacnoJloxefl I{e cplcreM KoopAI'IH ar

orHocHTeJIbHbIX IIpI{pocToB BbI-

noflcHeHl{e pacnpeAeJleHHfl
rporpaMMl{poBaHHfl MexAy

KoopAIIHnl-/ ,  I I  u I I I-
saBr{cHT or cyMMaPHoft Ha'

rpy3KH LI HyMepaquu arperaroB-
B cucreMe KoopAHHar / rocrpoeHa saBI'I-cHMocrb Pt (Pt) no ta6n' 29'

Ecau pz : 5+0 MBr, ro no gaeucprrtdocru Pr (Pt) onpeAeJrreM HarpysKy
pi : 170 MBr, a HaqaJro KoopArrHar cucreMbl I I pacnoJlaraeM nporl{B

oi*.r*" b40 Mb;r" o." Pt.3ro AeJlaercn ArIfl rolo' qto6bl orpffiog Orc

oorn puu." P> - Ps:540 - 170 :370 MBr. c uouolltblo nocrpoeH-

Hofi e cr{creMe iooparirar II no ta6n. 27 gasflcl'IMocrl{ P, (P') oilpeAeJls'

errr pz : 180 MBr. Haqano cHcreMbr KoopAHHn III pacroJlaraeM nporl{B

or*.i^" 370MBr Ha ocn P2. B c?rcrelvIe KoopALIHar III nocrpoeHa saBfi'

cuMocrb P, (Pt) - Pr, rpeAcraBJlffIolqas co691l npfMylo JIIIEI{IS' 11pg.xo-

Afrrlyrc qepe3 saqaJro KoopArrHaT IIoA yrJIoM 45o r ocflM.- 
fu"r"'o6pasou, sAecb IIpolIJIJIIocTpIIpoBan <o6pagrnfi xolp ALIHaMI4'

qecKoro uporpaMMupoBaHllfl .

S VIII-3. Pacupe4eneuue arcruBuofr narpyamu
uefftry aneprernnecrcumu 6noramz

upEcoBMecTEoMcffiuraEnn[BVxBEEoBIoIUIEBa

Kax uu BHAeJTH a $ III-2, sakaqa onrHMaJIbHOfO pacrpeAeJleHHfl aKTHB-

uofi HarpysKn *e*Ay 6.noxauu npu cx<taragllfi AByx BHA9B TonflEBa Tpe-

6y"" uurno.rtteru{fl cJIo>KHHx eu'Intneuufi. PaccuorpllM peureHge etofi ga-

AaqH AJIfl CJlyqa.fl coBMecTHOro cxnraHl'Ifl -49yX BHAOB TOIIJII{Ba B TOnKax

oAHHx H Tex )I(e K9TJI9B c IIpHMeHeHHena SIIBM Ha ocgoBe MeTOAa AUHaMllI'
rrecKoro npOrpaMMI{pOBaH Hfl, Aarllrlero BO3MOXHOcTb HafiTI{ r'nO6anrUUft

MI{HHMyM.
B raqecrse KpnTepufl Mo)Ker 6utu npHHflT cyMMapgufi pacxoA To[JII{-

Ba rra 3JleKrpoc"utttrllt, pa6oraroqeft ilo saAaHHoMy rpaQHKy Harpy3rfi 3a

cyrKH.



}ra 3alaqa Mox{er 6ur1 ceopnay.rnpoBaHa KaK 3aAaqa pacnpeAe,re-HHfl HeoAHopoAqhil pecyPcoB- tIpH sa4iuHux orpannrreHgrx Ha pacxoAoA'oro ua uux (A) H npu co6.nto4e""ru p"4a orpaH'qer{H' Ha s'aqeHHsApyrHx BeJIHqI{H' Taxurtan orpaHHIIeHHflMH B AaHHoM cflyqae flBJrsrorcflo6qeclaHu'o'Hblri rpaQnr Harpy3I(H H npeAeJrbr Aonycr'Moro HsMeHeHHRHarpy3KH Kar(Aoro 6.noxa, r. e.- p,u^" < pi < &;;"., 
-'^^"

Hrax, 
"ojn:::*13:_TpuAejr'rb Harpy'Ky Mexry 6.uoxaun ene*rpo-

llllUut't 
npu co6noAeHHH Bcex 3aAaHHbri orBaguqesnfi Tzn,r.tr n6nqa,-,,.,qroobr M HH HMH. Hp oB arb c y MMa pH' rt p ac xoa 

."."il;;;; 
iffi; ;""H;;3a cyTrffi.

Oco6ennocrblo pettrennfl Aauuofi 3aAaqu flEJt1gicfr, iieo6xoArrMoerb
PA3AEICHHfl EE HA CTAAHH NO ABYM HANPABJICHH.flM. C OArrOft CTOPOH'I,KaK H j [pgAhInyIJreM npHMepe, crarHgM* b.rt"" ei*.iinrF.r-q ,Fr-raFaTLr ^Gd,,rtHH. u apyrofr cropoHur, Heo6xo4r.rMocrb yaourr"";;-p;;' I'l;6i"li-pHqeeKoro ycJIOBI4fl paBeHcrBa 

-cyMMapHofo pacxo4a JTHMHTHpOBaHHOTOrorrll{Ba 
"*Tj-!1 11!-u"ytl1_1_" itepH,i4 BpeMeHrr Ber$rrnr{e rpe6yer nne-A"t*l_ lpeuenudrx cra4nri (unrepeaao"). 

I
raKHe 3aAarII{ HocflT Ha3BaHIre aegxiepnou aailaq duHauuq1ct@& npo-

t xoA p:T_.-l_"" raK.Hx saAarr 3aKffoqaercfl B cJreAyro-
,He OOo3HaqeHHfl: m _ qrircJro pa6Oralorrlnx 6no-pBaJroB, AJrfl KaxAoro Hs KOTOpbrx ueob*orr*o
o HarpysKy Mex(Ay m 6norarralli Ann _o'Our..
vloro ronJIHBa' 3anJraH'poBaHHoro Ha pacueruuli
)TBo JII{MHTHpyeMoro TonJIHBa' HasHaqaeMoe Ha

i-ii dnor n /-fi uon,reHr BpeMeHr{ (o,, - 
I Ero,,)rs,i 

_ cyMMapHoe' \ t
KorHrrecrBo JrHMr{TrapyeMofo rouIHBa, r{3pacxoAoBaHHoro i-rrr 6roxou 40
Haqana l-ro BpeMeHHoro HurepBaJra, (tu : 

[ro,,)iBt 
(Ann, S,,,S/,, ...

"'' Sr-) - cyMMapurrft pacxoA TonJrHBa no / BpeMeHHbrM HHrepBaJraM rrm 6'uorau B npeArIoJIo)KeHrIH, qro,rnr6paHa onr'MaJrbHafl crparer'fl;At (A,,, At,, ..:, A,*, stn;, ...;srJ TacxoA rorrr'Ba Ha HHrep-
la6oraroulux 6noxos.
aBHeHHe, onncbrBamu{ee onruMaJrsurrfi npoqeccr (n n ro )Ke BpeMr pacrpeAeJrenue JrnMr{rHpye-
IoKaMr{ B KaEAbrfi uonreHT BpeMeHH, HMeer cJre_

Bt[Ann, Sr, ,  Sr, ,  1 a,  I  Sl- l  :  yf , rO,(At, ,  At, , . . ,

. . '  A t * i  S r , ,  S l r ,  . . . ,  S r - )+  Bu t (Ann ,S r r *  A4 rS t r *
f Ah, Sr- * Au)|, ffIII-I7)

Br lAnn, Srr ,  Srr ,  .  . .  ,  Sr.J :  uunfAr(Arr,  Aror. . ,
. . o f  A w ;  S r r ,  S r r ,  . . . ,  S r - ) 1 ,

I : , 2 r 3 ,  . . , ,  f V I ;  i : 1 r 2 ,  . . . ,  t n ,
rAe
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zUI

Orcqer cra4ufi BeAercfl c KoHua: I : l 'o3Haqaer, qro paccMarpHBaercn
nocneAuufi npenaeHudfi HHrepBaJI; I - M - npoqecc pacnpeAeJleHuf

Bo BpeMeHH ToJIbKO Haqancfl; i 
- I - Ha paccMarpl{BaeMoM BpeMeHHoM

HHTepBaJre ocTaJIOcb Ha3HaqHTb HaIpy3Ky oAHOfO 6.rlOxa; i : m - npo-

Uecc pacnpeAeJleuHs Harpy3KH MexAy 6loKauu Ha AaHHoM BpeMeHHoM
uHrepBaJre roJrbKo HarraJrcfl . Vpanueuue (VIII-18) onucblBaer pacnpeAe-

JreHHe Harpy3Ku (H luuHrupyer'roro ronJluea) uex<4y 6.noxauv Ha Suxcll-
poBaHHofi apenaenHofi cra4flH, T. e.
oAH ocraAnimwft [po[ecc.

YpaaueHue (VIII-I7) onucblBaer
AByxcTaAIafinufi npoqecc, KorAa
loJrHoe KofiIrqecTBo nHMLITHpyeMOro
TonJrHBa Ann pae6unaerca Ha ABe
rracrH: nepByn, pacxoAyeMylo Ha
paccMarpHBaeMoM I{HTepBaJIe v pac-
rpeAeJlseMyro Mexqy BceMH pa6ota-
rorrluMu 6noxauu, I{ BTopyIo, I{3pac-
xoAoBaHHyro Ha Bcex npeAblAy-
UIHX BpeMeHHbIX I{HTepBaJIaX.

Enox-cxeMa petueHl{fl BaAaqH ilo
(VIII-t7) u (VIII-18) npeAcraBrleHa
Ha p l {c .  VI I I . I l ,  rAe P" ( t )  -  cY-
ro.rnurfi rpaQur HarpysKu; Pti - Ha'
rpy3Ka i-ro arperara e l-ir I{HrepBaJI
BpeMeHLI;

i-fi arperarsoft craAHH BLti pacxoA nHMHrHpyeMoIo TonJIHBa Ha

l-fi us'repBaJl BpeMeHH;
Br, pacxoA MH.H[IMH3HpyeMoro ronJIHEa Ha i-ft arperarHoft craAHH

sa l-ft uHrepBaJI BpeMeHH.
Paccuorplrna pa6bry ocHoBHbIx 6noxos arlropurMa (puc. VI II.1 1).
I. Brr6Op pa6Ouero AHana3oua Sr""" - Sr"*" BO3MoN(HOrO pacxoAa

nHMHTr.rpoBaHHoro ronJruBa BceMH 6roxauu Ha Bcex HHTepBaJIax' HalIHHafl
c [epBoro H BKJIIoqatI HHTepBa{ /, c yueroM_pacxoAa Ha rIpeAbIAyulHX Bpe-
MeHHbrx  HHrepBar lax  (M, -  M- I , -  . . . ,  l - - l ) -  f l pu  l :M  SM"" " :
:  SMuax":  Ann'

II. CocraBJreHHe cerKu Ar{cKpernbrx sHaqeusfi JIHMHTHpoBaHHoTo ron-

.nnna S, luaroM AS:
S/"*, Sr"n, + AS, Sr^ro + 2AS' "', S;"*",

III. flpoBepKa, nepeufi JrH ero r{HrepBaJI (l - l) u.nu oAHH I{3 nocJle-

AyrorqHx (/ > l).' -J 
IV. CdcraBJIeHHe cerKa Bo3MoxHux rou6uHauufi Ha HHrepBaJIe I sua-

.reHHfi pacxoAa Jrr.rMurrrpyeMolg ronJIHBa SI lt cyMMbI pacxoAoB 3a npeAbr

Ayrqge r{HrepBaJrbr BpeMenu Sit. Ans__aroro KilKAoe Hs AHcKperHbIx 3Ha-
uegufi S1, onpeAeJIeHHEIx B nyHxte II, pae6uaaeTcs Ha ABa:

sr :s I  +s l t .
3Ha.IeHHs Sl H SIt sanoMHHalorcfl.

Tadnutqa 30. Bapuanru pacnpe[e{eHus
uupadarunaeuofi MoulHocrlr, MBr



Ta1ttuqn 31. Bapnaxru pacnpeAenennt
pa3ntlqnHx snaqeHfifi cymuapnof, Harpy3xrl

MexAy arperaTaMH B pa3nHqHue BpeMeHHHe

Arperaruue cra4nu

P2

1000t40
140
1 a / . !
l ' t v

140
140
l t / lriu

140
150
t a n
I LrV

140
140
140

140
140
140

160
160

t1:

150
t60
170

iid
140
140

isd
150

:::

140
140
140

140
160
160

140
140
140

900

140 r000M - l

VIII.l l. Eaox-cxeMa a.rropurua pacnps
Aqlletrlrff HarpysKu MOr(Ay ftioxauu me-
ToAoM ALIHaMIlqecKoro nporpaMMilpoBa-
al|a rlpu cxEraHr{r{ AByx BnaoB Torr.

ilflBa.

HHTepBaJrhl
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ftrprEuep cocTaBJreHHr cerKu AaH B Ta6JI. 30, B Koropofi npuBeAeHbr
ycnoBHbre qHcIoBHe 3rraqeHufl (raxx<e, KaK H B AByx flocneAyroq$x
ra6nuuax).

V. CpanueHne S, c HyJIeM.
VI. Pacnpe4eJreHHe Harpy3KLI MexAy arperarubrMH craAHflMH (r. e.

Me)&qy 6noxaun) npu cx(HraHI{H oAHoro MHHHMH3HpyeMoro ronflHBa AJrf
KaxAoro BpeMeHHoro HHTepBaJIa.

B m6.rr. 3l noxasafl [pHMep co-
craBJreH r{n ceixn..[i.ns Kax{AofuBpe-
MeHHOTO HHTepBaJI A-M, M-1, ...

I paccuarpnBarcTcfl Bo3Mo)I{'
Hbre BapHaHTbr pacnpeAe.neEl{fl
pa3JrnqHbrx 3HaqeHafi cyMMapnblx
IIarpysoK craHUHIi. Harpul,iep,
1000, 900, 800... MBr. Pacnono-
)r(eHue crpoK n rpa$ xapaKrepHo
AJIfl 4nyXrraepnofi sal.aqr - BuH3
HAer qepeAoBaHr{e BpeMeHHbrx [IH-
TepBaJroB, BnpaBo - arperarHblx
cravuit Anfl pa3nHqHblx sHa.IeHLIfi
cyir,tuapnoft HarpysKu.

VII. CocrasreHue ra6JIn[bI
Bo3Mo)KHbrx KoM6nuaqufi pas6ue-

Hvrr K&{<roro slraqeHufl St -

pacxoAa Jrr.rMHTHpyeMoro ToIIJILIBa
Ha I{HTepBaJre / - rraexay BceMI{
arperaranru (crra. m6n. 32).

VIII. Pac.Ier pacxoAa MHHI'IMHsHpyeMoro ToIIJIHBa
Ta Ha HHTepBaJrel - Bti.

IX. CpaBHeHHe Horu'epa paccMarpl'IBaeMoro 6aox7 i
npoAoJlx(aeM pacq* Bti Ans I'IHTepBana l; @Jtr4 t :

pacrrery Bi AIrfl unrepiaila I + l.
X. flepexo4 K l+l ulrrepBaJly BpeMeHI'I-
XI. CpaBHeHrIe I c M. BunonueHl{eM yc.nonun / :

npauofi xo1.
XII. Pacqer onruMaJrul?* sHarIeHHn Kpnrepufl

B - 2 8,, r1e 81:2, 8,,-
I:l J:l 

'

XIII. Bu6op ryreM o6paruoro ABI{xeHHs suaqeHufi Pry Aq u BrO
cooTBeTcTByroqux MHHHMyMy pacxoAa MI4HHMIt3I{pyeMOrO TOTIJIHBA.

flponepra paBencrBa > 2 A,,: A* He rpe6yercfl, nocKoJlbKy npn
l : l  i : l  

'

cocraBJrenuu ta6n. 32 9To ycnoBlle 6brno yrITeHo.
Xry. Pacqer BosMox(Horo ,quallasoHa HSMeHeHHfl HarpysKu P\rrn*

Pr,*^* Ana i-frt arperaTuoft cTaAHH Ha /-u untepBane BpeMeHH c yrIeToM

orpaHHrreHufi.

Ta6au4a 82. BapuaHrH pacnpeAeJreuuf,
n e n t n E  u 4 F T u  s q F . r E u r r  u a v [ r r  q F f i a F 4 . o u u

rsLr  n  uq  
l rJonu 

rav4rAJ c r  l&r  
q rc rv r r t t

Kax<Aoro arpera-

c m. Ea.rrn i1m,
m, [epexoAHM r

M sananqnBaercg

MBr



xv. cocran.neuHe cerKu sHa.reHHfi P,, c tuaroM AP s npeAeJrax Arra-
na3oHa, nu6pauHoro B rr. XIV.

XVI. Bu6op oqepeAuofo sHaqeHHfl ptt H3 cerxr{.
B pe3yrrbrare peureHun ypanHenufi (VIII-l7) H (VIII-I8) c yqeroM

orpaHHrleHufi noryqaeM 3HarreHHs TeKyrqHx Hafpy3or( P1 Ailn Bcex 6no-
ryoB (i : l, ..., m) H coorBercrByloqee HM pacnpeAeJreHHe ronJrr.rBa no
S,noxana B Kax{Abrfi rvroueur BpeMeHH, MHHLrMHsHpyroqee cyMuapuufi pac-
xoA TonJIHBa no craHuHH npH ycJroBHH noJrHoro HcnoJrb3oBaHHs JTHMHTH-
poBaHHoro TonJIHBa.

S VIII-4. Ousumrurbnoe ruraHupoBanr{e
npoQn uarcrnqecrcnx peMorrroB

B xaqecrBe KpuTepua etffieKTHBHocrH npr perueHHH sa1aqr pauuoHaJrb-
Horo unal{HpoBarvrfl, TeKyrrlux peMoHToB Mox(er 6um npHHflTa BerHrrHHa
cyMMapHblx 3aTpaT Ha SKCrIJIyaTarIHrO arpefaTa B TerreHHe paccMarpHBae-
Moro nepuoAa c yrleroM sarpar Ha co6crseHnbre HylKAbr H coAepx(aHHe,
sarpar Ha peMoHT H BpeMeHH npOBeAeHHfl npeAbrAyrrlerc peMoHTa.

Anropuru Mo)Ker 6um nocrpoeH Ha ocHoBe Merora AHHaMHtrecKoro
nporpaMMHpoBaunfl. flpe4napuTeJrbno onpeAeJrseTcs qncJro peMoHroB H
cPoKH r.IX npoBeAeHufl B TeqeHHe paccMarpuBaeMoro repfio4a. Atts. aroro
cocraBJlrercq QyiIxquouaJlbHoe ypaBHeHr{e AJrn BerurruHbr cyMMapHbrx
sarpar.

PaccnaarpuBaeMblfi uepao4 pas6unaercfl ua N oTa[oB, rJrfl Kax{Aoro
us Koropblx Hy)Iffio npHHflTb pemeHue o seo6xoAHMocru npoBeAer{Hfl
peMoHTa.

He npoa3BoAuTcf, MO)KHO [peACTaBUTb B BHAe:

flP 1tr,tr1 - r 1{ (tr,tr) + offi)+, (tr,tr). (wII- l g)
3Aecr ffllt Qr,trl<vMMapHble Barparbr sa rrocJreAyroque sranbr, Hzrru:

Hafl c (I/+ I)-ro, ua arperar, peMoHr Koroporo na l/-u arare He npoHs-
BoAHrcfl , npu ournuantuofi crp areFr{r{ rpoBeAeuufl peMoHroB ( pnc. VI I I. I 2) ;
a - xoaQSHIIueHT, uentrunft eAr.rnurlbr, yrruTbrBaroqufi uenecoo6pasHocrb
pacxoAor,a:evfl, cpeAcrB B 6o.uee orAaJreHubre cpoKr.r (nne4enne gToro
roaefSHIrHeHTa aHafiorurlno HcnorbsyroqeMycr B TexH HKo-sKoHoMrnqecKHx
pacvdrax [prlBeAeHr{ro KanuTaJrbubrx sarpar K rrepBouy roAy).

Cyrvrrvrapnue sarparbr, cBfi3aHubre c [poBeAeHHeM peMoHra Ha N-u
gTane, SanHrrryTcff B BHAe

ffl Ur,tr) : r!,r (tr,tr) * ou (tr,tr) + a*ffl+r (r,tr). (VIII-20)

3Aecr ffl+r (r,tr) - cyMMapHbre sarparbr, HaqHHafl c ararra tr/; * l,
rlplr onrr{MatlbHofi crparerHu npoBeAeHHff peMoHToB B ocrasrxefics qacrn
nepl4oAa Ha arperar, peMoHT Koroporo Ha N,u erane npon3BoAuJrcfl.
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Taxuna o6pasou, HMeeM ocHoBHoe peKyppeurHoe coornorrrenue

f w (tr,trl: MHH l'*'.:''' 
+ "l$'}+ r(t''t'1 | '-

I r1,r(tr,tr) * Oiv (tr,tr\!a"l$+r Qr,Dl' 
(VIII-21)

3ra ganucb o3Haqaer, rrro HaAo onpeAeJIHTb H conocraBHTb 3arparbr,
coorBerc.TByroqve BepxHeMy H HHIKHeMy BbIpax(eHHrM, u rn6parb Har{-
MeHb[Iyp BeIHtII{Hy.

3aAaqa coc'DoHT B nonyqeuHra -QyHKTTLIH ft (fr) - onruMaJrbHbrx 3arpar,
HaKanJruBaroulflxcr, HaqaHar c l-ro grana pacoMarpuBaeMoro ilepuoAa.

PaccmarpuBaff npoqecc or nocJleAHero gTana K nepBoMy H Mr{HHMH-
sHpys Ha KilKror{ erane cyMMapHbre 3arparu (VIII-211, noryqnM orrrn-
Ma;rbHyp crparerHn [poBeAeHufl peMoHToB, Koropafl o6ecnequBaer MaK-

\
\3

..4^#
fi

ri-l +

peMoHTa:
/ - na,raJro gKcnJryaraqnlr arpefara; 2 - apeva

peMoHra.

cuMaJrbuyro npu6unr. OneparuBHbre, 6oree roqHue, cpor,h npoBeAeHnfl
peMoHToB 1oaxHbr onpeAeJrsrbcfl Ha ocHoBaHHH reryqefi uuQopuauuu
npu npI,r6nnxeHnr{ paHee ycraHoBnennbrx.

B peeynbraTe pe[reHr4fl ypaBHeHHq EenaruaHa noJryqeua BeflHrrHHa 3a-
rpar npr{ onrHMaJrbnofi crpareruu rrpoBeAeHut peMoHtoe Ha paccMorpeH-
HOM HHTepBaJre BpeM€HH, a CJreAOBaTe.IIbHO, U SaTparH B eAHHHrly BpeMe-
HH don .

B npouecce gKc[Jryaraqun npn npu6.rruxreHHu paHee ycraHoBJIeHHbIx
cpol(oB onpeAeJrflroTcff TeKyrr{ue 3HaqeHI,Is 3arpaT B eAI{Huuy BpeMeHH
dr"*, Koropble cpaBHl{Balorcg c do*.

EcnH npr{ npoBeAeHLIH pacrlera dr"* - d.* } e (e - Herotopaff
3aAaHHaff eefiuuuHa), ro 3[BM, peaJru3yroulafl onucaHunfi a.EropI{TM,
BbrAaer Ha neqarb KoA (rpyuny cHMBoJron), yxasblBarorr{Hfi ua ueo6xo4u-
ruocrb npoBeAeHHfl oqepeAHoro peMoHTa.

Taxuu cnoco6ou Molr(er perxarbcfl 3aAaqa o npoBeAenl{u npoQunaKTu-
rrecKoro peMoHTa .mo6oro arperara gJreKTpocrauqr{H rrJrr ruo6oro ysJla
STOrO arperaTa IIpH ycJIoBuH, tITo Mht pacnoJlaraeM TeKyIIIHMH SHarleHvflMtr
napaMeTpoB, xapaKTepHsyroqux gKoHoMHqrroerb }J.llr4 Ha.4exlrocTb ero
pa6oru.

B .IacrHocrr.r, Ha ocHoBaHHH groro aJrropr{TMa Moryr 6rrtr o[peAeJIeHbI
cpoKu rpoMbrBox KoHAeHcaropoB ryp6uH, III{croK noBepx.Hocnefi HarpeBa
r{ Apyrux Meponpusruit no4o6Horo poAa. Ans onpeAe.IIeHHs SyHxquu sa-
rpar r (t) y,na.uo6ono 6y.qyqero MoMeHra t AoJrxffia 6urn perueHa saAaqa
rrpornosnpoBaunff I{sMeHeHr{s cocroflH?s arpefara Ha ocnoBe MareMarn-
qecxofi MoAeJrH, 3aJIo>KeHHoft n 3LlBM. 'Arq yroqueHnfl napaMerpbn uo-
AeJrH MoxHo HcroJrb3oBa.rb reKyrqyrc uHQoprrraqurc o6 uccne4yeMoM npo-
uecce, a raKx(e BBecrH B ypaBHeHl,rfl cpor c.uyx6br arperata tr.

npoBeAeHar r"xyqero ;'1.--'

c\'
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$ \IIII.5. Orrruunaaqnff perrcnMoB Bcuotvro areJrbuoro
o6opyRoBarrn.n TAC

O6u1ue cBeAeH[s. 9xosoMr{qHocrb pa6oru T3C, KaK H Kax(Aoro ee
6tora, oqeHuBaercs pacxoAoM TenJIa rIJrH AeHexffibrx cpeAcrB Ha orny-
u1eHuuft (a ne nupa6orauHufi) KuJroBarr-qac. floarouy onrr{Mr{saur4fl pe-
x{HMa ocnoBnoro o6opy4oBaHufl T3C AoJrxHa corpoBo}r(Aarbcr onrHMH3a-
rluefi pexilrMa BcloMorareJrbHoro o6opy4oBannfl, (<eo6crreHHbrx Hyrrp).
Tar KaK Kallr4ufi naoulnufi 6nox T3C ocHarqaercff AByMr-rpeMfl BcnoMo-
raTeJrbHbrMH arperaTaMH Kax{Aoro BHAa, TO 3aAaqa o[THMH3aqHH peXHMa
pa6oru BcfloMorareJlbnoro o6opy4ona*Hfl, Moxer peruarbcfl B [peAeJrax
H TgC, Lr orAeJrbHbrx 6noxos.

Fexrnrvlur pa6or-r'r ocHoBHoro H BcrroMorareJrbHoro o6opy4oBa*Lrfl, r'3a-
HMocBflgaHbI, Ho AJIfl ynpoqeHr.Iff peueuus, o6ntrrHo [croJrbsyercff rrpr{H-
uuu AeKoMnosHIlHI,I. PaccuarpaBaercs saAaqa orrrHMng arrur pexfiMa
BcnoMorareJrbuoro o6opy4oBaHnfl AJrr Bcero pa6ouero Auana3oHa ocHoB-
Hofo. 3ro Aaer Bo3Mox(Hocrb nocrpouTb pacxoAHbre xapaKTepHcrHKH
(unu XOil) Herro ocHoBuoro o6opy4oBaHufl rrpu ycJroBHH, rrro npu Bcex
suaqeHllflx HafpysKH pex{HM BcnoMorareJrbHoro o6opyAoBauHff flBJrflercs
OITHMAJIbHbIM.

OcHoeHbIIuH BHAaMH BcnoMorareJrbHoro o6opy4oBannfr., norpe6.naro-
TTIHMH uau6onuuylo Aoffo pacxoAa aJreKTpogHeprlru ua co6crBeHHbre Hyxr-
AbI, flBJIflIorcfl MeJIbHHrlbI, TflroAyrbeBbre ycrpoficrea, nuTareJrbHbre H
rlHpKynrqHoHHbre Hacocbr.

flpu ucnoJlbsoBannr4 p6nuno [puMeHruorqefica y Hac cucreMbr nbrJre-
npuroroBJreHufl c npoMor(yroqubrM 6yHxeporr,r nbrJrr.r o[Tr{MaJrnuufi pe-
x{HM pa6orru MeJIbHI{q cBoAHTcff K noAAepxaHuro rrocrofiHcrBa ee Havr-
BbrroAHefituefi Harpy3KH.

Ourunrusaql{fl pa6orn rflroAyrbeBbrx MarrrHH saKJrroqaercfl o nrr6ope
qucJra pa6otauq,Hx BeHTHJrffTopoB Aflfl qacrnqHbrx HarpygoK, KorAa oro
no3BoJrfeT KoM[oHoBKa ra3o-Bo3AyrrrHofo TpaKTa, . u B paqHoHaJrbHoM
HcnoJIb3oBarrHH ycrpoftcm peryJrupoBaHus pexuMa.

Bu6op cocraBa rflroAyrbeBbrx MaIuHH npousBoAuTcfl cpaBHeHHeM
norpe6nseuofi MorrlHocrn AonycruMbrx BapHaHroB. flpu pacqere ro-
rpe6naeuofi uoqJrocru ueo6xoAuMo ytlurblBarb peaJlbnoe cocroflHue xBoc-
ToBbrx rroBepxHocrefi KorJroarperara, Koropoe noABep)Kerlo 3HaqHTeJIb-
HbIM LI3MeHeHHflM 3A OTHOCHTeJIbHO KopOTKHe [epI{OAbI gKC[nyaTaqI4H.

Onrunansarrufl, pell{rEMa rruTareJrbHbrx HacocoB BKJrroqaer ru6op co-
craBa HacocoB r{ onpeAsrreul{e Hx cr(opocrn BparqeHur. flocromKy pexLIM
HacocoB cBfl3aH c pex{LrMoM ocHoBHbrx arperaroB no Hanopy u pacxoAy
rrr.rrareJlruofi BoAbr, ero ortrnMr.Isarrnn npeAnoJraraer npeABapHTeJIbHoe
pelrreHHe TaKHx SaAarr:

onrnMusarrtrfl, AaBJreHHfl napa [epeA ryp6nnofi;
orrruMusarlufl TeMneparypbr nurarenrsofi BoAbr.
Hapx4y c onrHMugaqneft pexuMa BcnoMorareJrbubrx arperaroB npo-

Ir3BoAHTcr [ocrpoeHne pacxo4noft xapaKTepHcrHKH aHepro6.noKa Herro.
Bnu4y roro, qro petuerlue saAaqu A.rrn Qraxcl4poBaHnoft uoulHocru Becb'

Ma sarpyAHldreJlbHo, oua peruaercs AIrn pflAa sHarleuufi pacxoAa napa c
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(vIII-25)

nocJreAynqefi usrepnoJrffuuefi .uls SuxcupoBaHHblx gHaqeHHfi MoulHocrH

ryp6oycraHoBKI.I.
"..'y"-rro"HeM onrHMaJrbHocrn AaBJIeHHfl napa flB.ltercn pa6ora Ha cKoJIb-

3flUleM AaBJIeHT{H c noJrHocrbro orKpbrrbrMll peTyJILIpyIOIIIHMI'I KJIaIIaHaMH-

OnruuugaUgfl TeMfleparypbl nuratenluofi Bo,qbl npoH3BoAHTcfl c4e-

Ayro1lrdM O6pasOU. Vc.[oeHe onTHMaJIbHOcTI'I HMeeT BHA:

d\on dq* , dq,

f r : f f i  '1 ' - i - f f i ' t l * :o ' Nrrr-22\

fAe 40r,, {*, Qr - cooTBeTCTBeHHO K. Ir. A. 6nora, KoTJIOarperaTa' Typ-

6usu (nerro) vr rl6n: tl*'t..
A.ns onp'.4.neil"" iq*iat"." npoq3BoAHrcs YlPoUenrmrfi ren'rosoft

pac.ieT xtsocrotsbix iioBepxtt..teit 
":i'r,loarperara- 

Pac-'ier drrrld'tn-" Ilpo-

r,r3BoAHrcn AJrR QxxcuponaHHoro_ p_eclg4a napa qep€ ryp6uny. B pesyns-

rare nonyqaeM 
-saBHcHMocrb 

NlIl-22) n raxou BHAe:

rAe t" - npeAeJlbHafl TeMnepaTypa IIHTareJIbIIofi BoAbI BepxHero pere-

HeparLIBHOfO Or6Opa; {" - ero x. tr. A., OTH' eA'; q - orHolueHue Ltv*

* hf"."; Q3 - pacio4 TenJra B KHJIoKaJIopHflx Ha KHJIoTpaMM cBexero

napa; C,, cB - cpeAHgfl TeIIJIoeMKocTb AbIMoBbIx ra3oB' nl{TaTeJlrgofi

BoAbr; AB - pacnoJraraeMoe renJlo KHJIorpaMMa T'TIJII'IBa.

B rra"6oniureft creneHr{ aBToHoMHyIo I{, KaK npaBI'IJIo, o6ulectag[HoH'

Hyro cgcreMy IIpeAcraBJIflIor co6ofi ycrpofictBa UupKyJIq[HoHHorO BoAoc-

;ia;;;;;.'-horro*y Borpocbr onrr{M'3aqur{ pexur'aa uupKyrrsruonHo-ft
cucreMbl paccMorpuu 6o.nee noApo6no'

OnruMueaqgfl pexl{Ma qnpKyflqIluonHofi cHcTeMH npl{ 11HArIBuAyaJIb-

rroM BoAocna6xeHurr. OcuosHoft sa4auefi onrl{Ml{3arrnv pexslMa uHpKy-

nrqtot"ofi cucteMbl flBJIfleTcfl onpeAeJIeHHe pacxoAa BoAbI qep€ KoHAeH'

;;;;; ;ypooy.tuHoBKr{, npu KoropoM pasHocrb MoIqHocrI'I typ6unu H

Ur{pKyJrsquoHHblx HacocoB MaKcI{MaJIbHa' s, nu6op coorBeTcrByloqero

yrJra ycTaHoBKH JronacTefi nacocoB, KOTOpOMy COOrsercTByeT nafiAeuurtft

outio#*1ffiu.o", rpurepufi otIrLIMarIbHocrI{ pacxoAa
LP :  P--  Pw (vilI-23)

rAe Pr u P" - Harpy3Ka ryp6uHbl I,I ABHTaTeJIf Hacoca' flBJIfllOIqHeCfi

SyHxurnefi pacxoAa BoAbI w , TbIc' M"/q'
" y"rrosue onrnMaJrbHocrl{ pacxoAa oxlax<1atoqefi BoAbr

dtp - dP,

# : 0 ,  r - e .  # :
3asHculrocrb pIsMeHeHI'Ifl MolqHocrtl typ6nuu

BoAbI Mox(er 6um onPeAeneHa rax:

dP, dP, dP* dt,
M : E ' - r ' @ '

dP, (vIII-24)

lr3MeHeHHfl pacxoAa

dv(



sAecb F* - AaBJIeHHe B KoHAeHcarope, ar; t, - TeM[eparypa Hacbrrqs
H?rfl, COOTBeTCTByTOqafl P*.

flpousno4uar 
4!r/dp" nonyqaercq auQQepeHuHpoBaHHeM xapaKre-

pHcrHKH nocJreArreft cryneHx ryp6uuu (xpunofi_nonpanox Ha naiyyr*a),
a dp*/dt" - H3 TepMoAHHaMH,rdxHx ra6.rrHq. n ns nonyo.r"r airiaw
crpoHTcs MoAenb rennoo6ueHa B KoHAeHcarope Ha ocHoBe 3aBHcHMocrH

t^: to*n + At + 61, (vilI-26)

(vIIr-27)

(vIrI-28)

Ai:  A + Bt^, (vrrr-2e)

rAe to^ - TeMneparypa oxJra)KAanrqefi BoAbr, "c; Lt - HafpeB ee B
KOHAeHCarOpe, 'c; 6/ - reuneparypuuft Harrop KoHAeHCaropu, "C.

Bupasxu Lt u 6l .Ien$ V u napaMeTpbr npori.eeca ren;roo6raer{a B KoH-
AeHCaTope

qHeHT rlucrorbl, to*n, D* H V npu noMolrln noJIHHoMoB.
B pa6oueM Anana3one H3Meuerrufl /" naoxuo gaflHcarb

rAe BeJIHqI'IHbI A n B flBJlflIorc"_QyI{ttHrMLr D*. flo4craBuB Bbrpax(eHnr
Ailfr Lt, 6/ u A,i s ypaBHeHlle (VIII-26) s perxaB ero oruocnreJrbHo t^,
nOflyrlHM:

(vrrr-30)

AuQQepeHuHpoBaHHe eroro Bhrpax(eHue,(aer:

#:
I  h F \  . , , _tne  s  _exp\v )  ,  z :

flpoaenogHaa dPrldV orpeAeJrrercfl
gocTH Hacoca:

Pr . :#
367 . qn

r4e H - Hanop Hacoca, M BoA. cr.; V*
6 '  

I

TbIC. M"/g; tl" - K. n. A. Hacoca, orH.
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(A*81*n)U-U lxv -s r l

dsldV.

, (uil.31)

H3 ypaBHeHr{fl noJresHofi n,torq-

l 0 - , (vrrr-32)
- npoHSBoAHTeJIbHOCTb HaCOCa,
eA.

[.* (#) -'] v . %*n* AD**, (#)

CocrasilslotqHe
MOCTSMH:

ypaBHeHHq (VIII-32) onucuBatorcfl TaKHMI{ 3aBI'Icu-

H : H"- H"* (rc,S* rcJw,', (VIII-33)

V,: (1 + r)Vtr,
,rL : KrVr,'* ttrVr* KE, ffIII-34)

rAe H" - reoMerpgqecxHfi Harop cncreMbl, M BoA. cr-; H"- paspe-

N(eHHe B cJIHBHgM BoAoBoAe, M BoA. ct.; S - roa@HqHeHT co[poruqaeu-HT
cr{creMbr, .f . na eoa. cr./u6 - l0u; K, - nonpaBKa x S Ha to*n (ot l,l

npu 0" C Ao 0,95 upn *35" C); r - AoJrfl BoAbI, pacxoAyeMafl nporIHMH
-^-^ . ' ( " -Ardrr r r .  t  -  nr r^ 'Frrc t l t r l t lq  2r l l l I ,TnqI I r tCI  nT r .FnMATnI , I t r t r ( r I { I , IX n23-
l f U I P \ J f f  f  E . , I l t l l V l n t  , v l  -  l l t , L r v t r L r r L q t t  t  r q u r r v ' r q { u ' r  f  - -

MepoB BcacblBal,oqero narpy6xa Haco-
" n r r  

n ^ r r ^  4  2 n
t - z  u  t ' t t u K H t t t  t t  H l t r l t t h t r r t 4  n t r n r t f , n t _ ( t -  I t r

;;p;; ;;'. ;';"4-;.7F .---1-f;-*,, vw
Ks, Ka - xoaQQuqIaeHTbI IIoJII'IHoMa,

annpoKcl{Mupyloqero orn6aroqyn ce-
Meficrsa T" : f (W^, e), rAe d -

yroJr ycraHoBKH nonacreft Hacoca.
B cJlyqae ocHalqeHHfl rYP6oYcra-

HOBKI{ HeCKOJIbKI{MLI HaCOCaMI{ Onpe-

AeJIeHIre dP"ld\tr AJrfl rpynrlbr Haco-
coB cBfl3aHO C pacqeroM o[TI{MaJIb-
Horo pacnpeAeJleHufl o6qefi npol'I3Bo-

AHTeJIbHocrH Mexqy HI{MH. ffiexrun-
Hocrb pacnpeAeJleHHfl o6Iqefi nPo-
HgsbAHteJlbuocrll MexAy HacocaMll
He3HalIHTeJIbHa Aax(e AJIfl HaCOCOB
c cyqecrBeHHo orJIHqaIOIqI'IMI'I_C_fl paC-

xoAHbrMlr xapaKTeplrcrr,rKaMrr. Y.IHrHgan gro, a raIC]Ke orHocHTeJIbHyIo

cJlo)r(Hocrb,q,aHHoit za4auu, cJreAyer cql{Tarb [e.necoo6pa3HblM oAHHaKoBoe

pacnpeAeJreHrre o6qefi upoHsBoAI{TeJIbHocrH MeXAy BKJIIoqeHHbIMLI Ha-

[*u*".' I,IcxoAs Hs err.ri ycnonufi, ueo6xoAuuo or-peAeJII'Irb- llrTV.-- 
f"^"rvr o6pasoM, onl{caB saBHcLIMocrLt dPrldV : f (V) u dP"ld\tr :

: I (V\, cyoTHM 3aAaqy onruMnsa\fiH pacxoAa BoAbI K peIueHHIo HeJIH-

Heftsoro ypaBHeHI'Ifl.
floc.ne- orpeAeJreHur o[ruMaJrbHoro pacxoAa oxJla]I{Aaroqefi BoAbl

(Vrr*) paciuutuBarcrcfl conporll_BJleHHe IlHPKyJIsquonHoft cern

ii (lYr"*) fi yron ycranoBKu nonacreft Hacocos, coorBercrnyroquft V(o*
u H (W"*). Ans eToro HcnoJlbsyercfl HanopHafl xapaKrepucruKa Ha-
coca, npeAcTaBJIeHHas B BHAe

u . : f  l V o n r ,  H ( V " " ) 1 .

BnHqHne V Ha xapaKTepr{cruKr{ orHocHJeJIbHbIx flpupocron ryp6o-

ycraHoBKH rr Hacoca prJrJrrocrpupyer puc. VIII.13. E6.nrurrlu sHatIeHHflM

D*, to*, w MeHbrrrHM BHaqeHHflM xoaQQuqHeHToB llucrorbl KoHAellcaropa

coorBercrByer 6o.rree BbrcoKoe uonox6nne Qynxunu APrn'V (xpranar./)

3a cIIeT yBeTHqeHHg Bcex KoMnoHeHTOB NPANOfi qACTH YPABHCHHff (VIII-

25). VseaH.IeHHro S e ypaBHeHHu (VIII-33) u yMeHbIueHUro to*n, tlro

= = w
VIII. 13. 3asucHr4ocrs rPHPocroB
MolrtHocTu ryp6oyctaHonxu .{T) H
qupKyngqlloHEoro Hscoca (lt) cr

pacxoAa oxnaxAapulefi BoAbI.
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[puBoArrr K pocry K, coorBercrByer pacnoJlox(eHHafl BbrIIre QyHxqHn
AP"IAV (xprenan 3).

Ontnmnsar{Hfl pexuua llnpKyncqnonuofi cncreMbl rlpn qeHTpaJrbHoM
rogocHa6xeHuu. flpu onrHMH3arrI{H pelI(HMa AJIfl rleHTpanbHoro no4ocHa6-
x(eHHs noHcK onrHMaJlbHoro pacxoAa BoAbI AonoJrHflercs AByMfl BcnoMo-
rareJIbIrbIMH SaAaqaMH.

flepnaa - onrHMaJrbHoe pacrpeAeJreHue o6ulero noroKa oxnilKAarc-
u1eft soAbr Melrqy rn ryp6oycraHoBraMu T3C c yqeroM I{x Harpy3oK H cocro-
flHHfl KonAeHcaropoB. BcaeAcreue neauHeftHocru xapaKTepucrnK aJre-
MeHToB ceru MorrlHocrb HacocoB 3aBHcHT He roJIbKo or o6qero pacxoAa
BoAbr, Ho H or ero pacnpeAenerlnfl. floerorrty seo6xoAnno yqr{TblBarb,
rrro npnpocr MorrlHocrn T3C B p$yJlbrare onruMaJlbHoro pacnpeAeJleHur
Bo.[br Moxer 6srrr cHH)KeH yBeflHqeHHeM norpe6.nnerraofi nacocaMu Morrl-
Hocru, a BbrpaxeHr{e Ann KpHTepH.ff o[THMaJIbHocrH upHo6peraer BHA:

A P : (vIrI-35)

Vz ypaeHeurrs (VIII-35) rnauo, uro Aflff BbItIHcJIeHHfl BeJrHrIHHbr AP ac-
noJrbgyercfl Hcxyccrsennuft npueM, xoropufi 3aKrroqaercfl B cJreAyro[€Mr
CynauapHafl MorrlHocrb n HacocoB onpeAeJlflercfl npH ycJroBHH paBnoMepHo-
ro pacnpeAslreHns o6rqero noroKa oxJIDKAaIoqefi BoAbI Mexqy ryp6g-
ycraHoBKaMH. HsrueHeHue xe Hx Morr{Hocru BcJreAcrBHe orKJroHeHHf pac-
npeAeneHnfl or paBHoMepHoro BbltruTaercfl Hs MorrlHocru ryp6oycra-
HoBKH, Ha Koropofi aro orKJIoHeHI,Ie HMeer Mecro.

Ann pacqera npupocra notpe6nneuoft HacocaMu MoulHocrr.r or He-
paBnoMepHocrH pacnpeAeJleuufl BoAbt onpeAeJlfleM xoaQQuuueur 'co-

nporuBneHnfl cplcreMbr KoHAeHcaropoB. flp" napaJIJIeJIbHoM BKrroqeHuu
m KorrAeHcaTopoB, norepH Harropa B Koropblx nponop[HoH aJrbHbr KBa.4-
pary pacxoAa BoAbr, conporuBJleHlle cllcreMbl S* naoxuo :aainu rto conpo-
THBJIeHHro S, orAeJIbHEIx KoHAeHcaropoB:

s K :

fi?"-,ioo",) ,-Ao,,.

#,8-)

ConpornBJlerrnf, Bcex napaJlneJlbHo BKfiIoqeHHbIx

frera conporuBJreHr{ff noABoAflrqr{x no4ono4on):

AH : S, 'VT: S* .  VIu* ( i : 1 , 2 ,
' 

Taxuna o6pasou, rrpnpocr MorrlHocrn KilKAoro Hg
RsMeHeHHfl pacxoAa BoAbI rlepee KoHAencarop i-i4
LV;

Hsroxr{M peruenne 3aAaqu pacnpeAe.[eHur o6rqero noroKa BoAbI Mero-
AoM AHHaMHrrecKoro nporpaMMnpoBaHnfl. 3aAasu xapaKTepncraKu npH-

(vIII-36)

KoHAerrcaropoa (6es

. . . '  m ) .

HacocoB BcJreAcTBHe
ryp6oycrauoBKr.r Ha

AP*
l:7 I:l

? s*r"rw'.u*"' Lvt
. MII-34
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pocra Mou{Hocru ryp6aHn or r{3MeHeHHfl pacxoAa oxJlaxqaronqefi BoA6I
rlepe3 KoHIeHCaTOpbr, nocTpoeHHe KoTopbrx Bbr[oJlHfleTcs no SaBHcHMoc-
rt t  (VI I I -25):

^P,:# + #.^v. (vilI-38)

3aAan o6u1Hr'r noroK ox/ra)KAaroulefi BoAbI Vz, roropufi neo6xoAlltvto
pacrpeAeJrr{Tb Mex(Ay m ryp6oycrauoBKaMn TaK, qro6sr MaKcHMH3HpoBarb
r lr\nrrrrrrrra rrnr.rr{qrrrarJrra lrnrryrrn^'nr,r r.rrn6r,rrrrrnri rrqnr.rr Taf- /prrnqrrrarrtlc\  

J  r r r r Y r u H t r v v  r r H r r l J  r v r v q r l v L  r  r r  r  J  | J v r r r r r r v r r  
r q u l  r l  ^ v v  \ u u r l r s 4 l v r r r r v t

cToflrrlee rroA 3HaKoM
i :1

coorBercrBeHHo rrucfly ryp6oycraHoBoK Ha m cra1ufi. KaxAas craAus
xap aKrepu3yercr p eureHraeM V,, nprr rroMorrlu Koroporo MaKcr.rrun3up yercfl
Be.,IIHqHHa 1\Pri (W,), Bbrpax{a}ouarr rrpHpocr MorrlHocrr-r rypSauuofi qac-

rz T3C na i-fi craAr{r.r npu HaAJre}KarqeM nrr6ope V, B rrpeleJrax or Wy"
AO wy" ' .

(DyHxulroHaJrbHoe ypaBHeHHe AJrfl perueHufl san.aqv pacrpeAeJreHHfl
W>:

f *(Vr) : MaKc ILP^M,,V*u*") * f  ̂ -r(Vr-V*)L (VIII-39)
vlit <w^-.w#*"

n

LP^: LPr*(W *)
i:r

fr(Wr): APr (Wr, V*u*.\,
fi7

2,v(,- w>.
i : l

(vIII-40)

(VIII-41)

NIIT.42)

Peueuue sa4aqv pacnpeAereuuq cocronr B ra6ynupoBaHun Qynx-
aufr f (V") Alrfl -SuxcupoBaHHblx sHa.IeHLIfi napaMerpa U(**", orpe-
AeJrreMoro B peyJrbrare perxeHur saAaq. flocxo.nrxy ero suaqenHe B
npouecce peureHHfl rBJrgeTcfl HeHSBecTHbrM, oTHoclrTeJrbHo ero BeJIHTII,IHbI
Aenaercfl pflA npeAnoJroxteunfi n c roqKn 3peHufl KilKAoro Hg Hr{x Ha ffo-
6ofi craAun ta6yJrupyercff croJrbKo pacxoAHbrx r{ gKBHBaJreHrHbrx xapaK-
Tepucrur{ arperaroB, cKo.rrbKo paccMarpprBaerctr suaqeHr.rfi V^ *". fla-
paMerp Vuu*" Mox(er HsMeEflTbcfl or V2lm Ao Vtryu"". O6panrnft xoA
Haquuaercs c pacxo4Hofi xapaKrepucrlrKu, coorBercrnyoqeli. npeAenb-
HoMy (uauueuuuerray) sHaqeuuro V(uu*". flpu nepexo4e K nocneAyuqefi
cTaAHH rrpoHsBOAHTCs npoBepKa HepaBeHCTBa

Wf'( W""*",
rAe W - o[TI{MaJrbHoe sHarreune pacxoAa BoAbr ua k-fi craAr{H. Ec-
lH HepaBeHcrBo He yAoBJrerBopsercff, To <o6paruuft xoA> HarruHaercs
cnoBa c m-fi craAHH c pacxo4uofi xapaKrepHcruxofi, coorBercrnynqefi
V*^*" : W{'.

llocneAoBareJlbHocrb pacqera onrHMaJrbHoro pacflpeAeJreHr{fl saAaH-
Horo pacxo.[a oxJlax(Aarcueft BoAbr MexAy ryp6oycraHoBKaMu rrJrJrro-
crpHpyer rpr,rMep Ha c. 259.



Bropofi BcnoMorarc.nruofi sa4auefi qBrrrercfl err6op cocraBa pa6o-
Taroillnx uHpKyJtffqr.roHgbrx HacocoB, BKJrroqarcurufi pacIpeAeJreHHe
o6ulero noroKa BoAbI Mex{Ay pa6oraroulr.rMr{ HacocaMu. XipaxrepucrnKr.r
orHocHTeJIbHbIX npHpOCTOB nOBOpOTHOJTOIIaCTHbIX HaCOCOB flBJIflIOTCff
naAaIoqHMH, nO3TOMy HCnOJIb3OBaHHe MerOAa orHocHTeJrbHb[x npHpocroB
HeBO3MOX(HO.

flpuuenuM .[,{s__peITIeHHfl AaHHofi sa1acfi MeroA AHHaMnrrecKoro npo-
rpaMMHpoBaHHfl. Heo6xoAHMo AJIfl 3aAaHHoro Vt* H rrncJra pa6oraro-

Ta6nuqa 33. 3aoacnuocru H3MeHeHHr
Morrlnocrr{ ryp6oycranoBoK or pacxoAa

Bo.qiti ft V*^*"

AP' xBr

TY
V,

THc. Ms

q

rw TbIc. llE
w MaKcr --

l l
2 7 l | 2 6  | %

l lepsar 22
23
24
25
26
27

0
240
442
628
785
925

0
225
4 1 5
590
741
881

0
2t0
388
554
699
832

Bropar 22
23
24
25
26
27

0
202
376
530
668
794

0
187
349
496
628
754

0
t72
322
458
584
744

Tperra 22
23
24
25
26
27

0
155
292
4t7
535
&9

0
140
265
387
503
6t7

0
125
253
358
472
583

Wtt Wtz WE Wtoo, Wzs Wte Wt
tlrht

VIII. 14. 3asucuMocrb no.rre3Horo npnpa-
ureHus MorrlHocru ryp6unuoft ycraHoBr(r{
(ea BbrrreroM npHpar[eHr.rs MouIHocrH
uupKyfiflqr{oHnhtx nacocon) or cyMMap-

Horo pacxoAa oxJra)KAarouiefi no4u.

rqHx HacocoB rL onpeAeJrHTb Hx npo-
H3BOAHTeJTbHOCTb TaKlrM O6paSOU,
r{To6br Mr{HHMH3HpOBaTb CyMMapHyro
MOrrlHocTb

n

P"> : . MHH ,7. 
p, (v ) uppr

v',<w,<wl i:r

Zv, -v,,*,
rAe Pl, Pnr - florpe6rreMbre Morq-
HocrH i-ro Hacoca H cyMMapHan (na-
cocHofi); vi- npoH3BoAHTeJrbHOCTb i-rO uacoca; v'i, v'i -rur.rHuMaJrb-
Hafl u MaKCHMaJrbHafl BeJrHqHHa v t.(DyuxquoHaJrbnbre ypaBHeHr.rfl AJrs peureHrff 3aAarru

f"(V"z) - YIIH IP,,V) * fn;(Vzn-vo)|, (VIII-43)
wn

fr(vr) - Pxr (vr). NIIr-44)
Ann onpeAeJIeHIIfl onruMa.rrbHoro cocraBa pa6orarorrlnx HacocoB

pe[Iaercs HecKoJIbKo saAarl pacnpeAeJreuHfl 4nn QHxcHpoBaHHoro pacxoAa
BoAbI H IIepeMeHHoro cocTaBa HacocoB. CpanueHue cyMMapnofi MouIHoc-
TI'I HacocoB npH pa3rHrlHux xou6nHarlHflx I{x BK.rIrcqeHHfl BbrflBlrr onrl{-
n,lanrnnrfi cocraB. Brr6op onruMaJrbHoro cocraBa MoxHo coBMecruTb c
pacnpeAeJleHHel\{ V", BBeAeHHeM .(H)'JIeBoIo> cocToflHHfl Hacoca.

268 ' l a *  9  o - s a e 259

Ha ocnone <npo6HblxD pe[IeHufi paccMorpeHHrrx Bxrme BcrroMorareJrb-
HbIx 3aAarl onTHMH3HpyeTcfl BeJIHqHHa o6qero noToKa OxJr&KAaroqeft BO-
AbI rlepe3 cI{cTeMy UeHrpiMbHoro no4ocHa6)I(eHHfl. A.ns sToro ueo6xo4uuo
SaAarbcs HecKoJrbKHMH npou3BoJrbHbrMu 3HaqeHuflMr{ o6ulero pacxoAa
BoAbI 14 AJIfl. Ka)K,(oro H3 HHx perIIHTb o6e scnoMoraTeJlbHble SaAarrH c Bbr-

qHcJreHHeM npHpar{eHHfl MorqHocru ryp6uHHofi rracrH T3C ) APrr, cyM-

/ m i : l

uapnofi MorrlHocra HacocoB Paz H ux pa3Hocra Z -.E nar- [Pnz.
l : l

Ta1nuqn 34. 9nsns:ureHTrrbre xapaKreprcrnKu nepeoft n nropofi ryp6oycraHoBor

25
26
27

704
584
458

1422
1453
1455

1579
1593

t344
1369
1377

1495
1509

1258
t283
1290

v r *

1403
1 4 l 6

flpta noMoIIIH J{ecKoJIbKHx peaJrr{saunfi AJrfl pasflHrrur,rx .. V> crpourcfl
3aBl{cHMocrb Z - f (V(il, npn6nux<eHHbrfi BHA Koropofi rroKa3aH Ha
p u c . V I I I . 1 4 .

Ilpnrvrep. Tpe6yerca pacnpeAe/rHrb o6rqufi pacxol oxJraxAaroqefi
BoAbI 76 tuc. #/.I (n 4anruefirueu BeJrHqHHbr pacxoAa BoAbr yuorpe6Jrflror-
cq 6es o6osHaqeHl{ff pa3Mepnocrn) Me}KAy rpeMr ryp6oycraHoBKaMu (TV)
Tr4fia K-200-130 raxnna o6pasou, uro6lr MaKcHMH3HpoBarb Hx cyMMapHyro
MOTTIHOCTT. PaCXO4 BOAbr rlepe3 raX4Url KOHAeHCaTOp MOXer HSMeHfrbCfl
or 22 no 27. Vsenuqenue MorrlHocrn xaxAofi ns TV B 3aBHcHMocrH or
pacxoAa BoAbI qepes KonAeHcarop (Vr,r,i npu rpex BerHqHHax Vuu*"
noKasaHo e ra6r. 33 (nepBan cra4wa). Ha nropofi craAHH (ra6n,34) on-
TnMnsl{pyercfl pacrpeAeJreHue BoAhr Mexqy uepeoft H nropofi Ty AJrn
pasfiHrlHbrx Be.rraqas o6ulero Ha 4ne TV rroroKa BoAbr V, * Vr. 3ru no-
ToI(H orrpeAeJrflrorcfl KaK pa3Hocrb o6uero noroKa BoAbr Ha rpu Ty H
rpaHuqHbrx 3Haqeuufi pacxoAa BoAbr Ha rperbro TV, r. e. or 49 Ao 54.
B ta6n. 34 noxa3aHbr peyJrbrarbr roJrbKo A/rr AByx pacxoAos - 52 Ir
53. Ha rpemeft cra4nv onrnMu3upyercrr pacxoA BoAbr rrep$ KoHAencarop
rperbefi Ty - Wr. ?Is ra6n. 35 euluo, qro AJr.fl V*n" - 25 MaKcHMWy

785
925

699
832

741
881

W t  *  V z : 5 2



I

I Ap, (1543 rBr) coorBercrByer Veon, : 24 n W, * Vz: 52.
i : l

flo"nyueuuax BerHrrHHa Vson He 6o.nee npHHHToro Vr^*r, ttoaroMy
nepexoAuM Ko BTopofi craAnr{, rAe no V, * W, onpeTeJrfleM onrrrMaJrb-
HbIe roroKII Vr: 27 u Vz : 25. Vg ra6lr.r34 Ann V, * Vz - 52 w

Wn* : 25 onpeAeJrffrorcfl ro MaKcHMyMy > AP, (1290 xBr) Vb,, :
J:!

22
23
24
25
26
27

0
165

0
140

265

387
503
6t7

253

358
472
583

l 7 l 9
1593

1455

t 3 l 5
I  l 6 t
1004

1635
1509

t377

t237
1090
939

1536
1 4 1 6

t290

tr57
t02l
876

1719
t748

1747

t732
1696
1653

1635
1649

r642

t624
1593
1556

1536
t54l

1543

l 5 1 5
1493
1459

0
t25

54
53

52

5 l
50
49

292

4t7
535
649

flp n M e q a H H e. 3naueuua, noAqepxHyrue oAHofi rr.runefi, coorBercrBypr nep-
BOMy Urary HTeparIHH, ABy'Mfl - BTOpOMy.

- 27 H Vzoro : 25. flocrontxy Vbn > V*^*", Ha3l{aqaeM V*^*c :
: Wbro : 27 rr Bo3BpaqaeMcfl K Tperbeft cra!:Hr4, rAe no MaK-

3

cHMa.rrbHoMy sHaqeHHro 2 LP,, paBHoMy
l- l

*, 23, a sareM Bo BTopofi ctal:uu Ann

no MaKcr{MyMy I np,, paBHoM 1593 rBr,
i:l

HHff Vrcro : 27 Iil Vzo* - 26, Ha qeM
gHBaeTcfl.

1748 rBr, onpeAeJlfleM Vsor, :

Vt * Vz: 53 Lt V*^*. : 27

orrpeAeJrfl eM Bropbre npE6JrHx(e-

pacqeT pacnpeAeJreHHfl 3aKaH-

S Vm-6. flossrne o trpuMeEeEEE crarncrurrecrcrx MeroAoB
rc EercoropbrM BaAalraM orrrEMEBaquE peficnluoB oEeprocucTeM

Muorne sa4av'r onrHMHBarIHr{ pexHMoB gHeprocficreM, pa6orarorqHx B
ycJroBHfx llocrofHHo AeficrByrorllHx Bo3MyrrleHr.rfi cryrrafiHoro xapaKrepa,
MOryT ycnerrrHo peuraTbcfl ToJrbKo Ha ocHoBe rrpHMerreHHfl cTaTHcTHqecKHx
MeroAoB. BapnaHu;r npHMeHeHufl gTHx MeroAoB crorrb xe MHofoo6pasnu,
KaK H sa4aqn, Bo3nnKaloque trpn aratnge pa6orbr gHeprocxcreMbr. OA-
HaKO H3 gTOrO MrrorcO6pa3Hfl 3aAaq MOX(HO BbrAeJrHTb HeCKOJTbKO HaH6O-
Jree BaxHbrx H o6qnx, KoTopbre peruarorcff qarqe, qeM ApyrHe. OcTaHoBHM-
cfl noApo6no Ha AByx H3 HHx.

Tabnu4a 35. 9rsnsaJleHrubre xapaxreprcrrrKn AByx tlepBbrx n rperrefi ryp6oycraHoBoK

^  D - -D-
Artr lr'D r

. h  I  . h  - - b -

Arr -|- [rsr ttDT
r h l r h l . n - - D -

Arr 1- Arc -,|- Af3r I{DI-
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l. crarucTnqecKrrfi nporHB. B npaKTI{Ke qacro BosHI{KaeT Heo6xoAH-

MOCrb nporHo3HpOBaHLIs -3HaqeHHfi 
CnyuafiHofi BeJIHTIHHET Y no Ha6JIIO[a-

eMbIM 3uaqeHuflIt--Opit"A cnyqafiHofi BeJIHqHITII X ' o

B Br{Ae [pLIMepa Mox(Ho npnBecrll ox(HAaeMoe SHaqeHI{e cyMMapllou

Harpy3KH rraceJreHHoro nYupfi Pr (cnyuafiHofi B.'HTIHHEI) B 3aB]IcH-

Mocrg or BpeM;;;^ i ttldnvq€fiHtft nennuIEHu) B ollpeAeneHHblft AeHb

HeAeJIH L;JIH sgaqeHHe cnyqailHofi BeJIuqHHbI - pacXOAa TenJIa cTaHUpIH

r!'rr: 4FrlArerA'Q_ a gaellculvlocrH OT Apyrofi cnyqaftHoft BeJIHqI'IHbI -
r L J l r L  c r r  y v r  s r e

;;;pt;ir. g KaqecrBe npo-rHo3a o6n'IHo npungMaercs ycJIoBHoe Mare-

Marr{qecKoe "#;;;;; 

' 
friifl *1, _ _Koropoe Ha3brBaercs perpeccH 

"h !
1/ rr -- attand,".ur-rt oorrrorri X *t Y sasncHMocrb [porHo3HpyeMoro

HA .(\. l\,llll Ll\ar'r,rl.'fre\^ vva"' 
IHbI X Ha3bI-

sHarreHr{ fl A BeJru.r;{Hn Y ot I{3MepeHHOrO 3HaqeHHg 'r BeJII'qu
- - - -  - - r .  ^^^^^^^" . '  a  oa  \ tn tRt feHl te

n d ^ m ^ d  n a l g l r U r t  l t y - l t r l  . 1 . U 4 .  g  v v  t  H s 3 - _ - - - - -  
-  

, :  t ? t !  I  F \

;;;J" ;r;;"o,* 0,,r,,,',,:' 
IY txt 

---?r,Ah^ il.r?r., 

(vut-to)

Bc f l yqaeBToporo [pHBeAeHHoIoBbI Iue [pHMepaJ Ik |H |4 ' .pe rpecc l {H
Q* : Ml,QlPl 6yaer onpeAerlnrb pacxoAllyo faparrepl{crHKy Q*: f (P)'

Taxuvl o6pasou, o6ufnfi rpHHIfI{r nporHo3uponanr'rn cnyqailuoft eenu-

trgHbr flo Ha6JffoAaeMbrM 3HarreHr.rfM Apyrgx cflyrlaflHblx BeJI11IIHH Co-

cro'rr B orrpeAeJreguu perpeccnn srofi ie'uquubl Ha ocHoBe p$yJlbraroB

H a6rlFore" 
Xtoo*oo"*o nporHo3'poBarb' H arp HMe! I -11"-1?-"Mocrb 

a or

P, T. e. Haftrl{ uaa6o.tree repoarnoe ypaBHeHHe pacxoAHofi xapaKTepl'Ic-

rHKr{ no H3MepeHrrflM 3HaqeHHfi a' 5n" 
n 3HaqeHHnx P, (i - l, "" f l) ' , '

To, B .OOTBeT.TBI{I4 c npI{HUI{ilOM JlexaIr4pa, OnpeAeJIeHI'Ie ilapaMeTpoB

ypaBHeHHflperpeccl4H[poH3BoAHTcffH3ycJIoBHflMI, IHI{MyMacyMMbIcPeA-
HeKBaApur"u..i"x orur.r6oK (CKO) Bo Bcex _n roqKax HBMepeHI{s'

B o6uerrl cfiyqae pefpeccHs senplqHHbl y Ha x (unu, B HaIIIeM IIpI'IMe-

p", Q nu- R1 
"in"erc' 

HeJII{HefiHofr QyuKq'efi Ha6flnAaeMoro sHarIeHHf

x (e rp'Mepe - Harpy3KI{ P). lloe^riruy onrl'IMaJlbHblft no r'IHHI{MyMy

cKo npofHo3 Mox(Ho ,rp"lC"untnrb B O6qerra BI'IAe KaK QyItKUI{Io He3aBl',l-

CUtvIOfi [epeMeHH Oil, U neXOtOpbIX napaMeTpoB A' b, C' "" k' "'' fn ypaB-

HeHHfl perpeccuu:

U: g(a, b,  c,  . . .  ,  k,  .  r '  '  rn,  'c) '  f f I I I -46)

A;rs ilocTpoerrHfl ypaBHeHHfl pefpeccurl HaAO' I{CxoAfl I',I3 O6IIIUX co-

o6paxen uit uru rns p-acnonoxett"" ria rpaQaxe g (x) sKcnepHMeHraJIbHo

HafiAeHHbrx ToqeK, 3aAaTb.fl BHAOM ypaBHeHuA (npaUan, SOJIHHOM' 9K'

crroHeHra 
" 

t: ;:i: A*". HaAo cocraBl{rb IIoAJIe)KaIq$o MHH}IM}IsaquH

Qyttxuuto

3Aect Y t - HsMepeHHbre .sHatleHufl syHruraH npu. cooTBeTCTByIoIIIHX

BeflHrrr{Hax xt, a Ut: e (4, 
' i-,-';, 

"li n, "', m, xi\ - 3HaqeHHe Qytt-

KrIHH npr4 r.rcKoMbri napaMerpax ypaBHeHHs perpeccnH I',I npu noAcTa-

HOBKe B Irero x: )ci.

Aa.nee 6epeu tlacrHble npol{sBo1Hble

part,r ft (k : d, ..., m) H, npHpaBHHBafl I{X

F - 2IY,- gt(xr)lt -> MI{H.
i- l

(vlII-47)

F no BceM HcKoMbIM IIaPaMer-

HyflIo' nofiyrlaeM cHcTeMy H3 m



ypaBHeHHfi:

aF a €
t : # AI' '- 

p(a, nt, xi)12 :

a {.., dU ,..
dE A# @i - tsr) : o (k : a, ,. . , m), (VIII.48)

coBMecrHoe peureHHe Koropblx Aaer Bo3Mo)rffiocrb onpeAeJrHTb napaMerpbr
h (k :  a, m).

, .E"r." nu6parr 4an pacxo4Hofi xapaKTep HITHKH rroJrHHoM u : a *
* bx * cx2, Hrrr4 B HarrreM npHMepe 0 : ; + bp + r,pi,--ron6cne AHs-tfepeHunpoBaH'fl F no a, b n c c,creMa ypanneuufi 6yger',"i"ro 

""t 

-=

A F
I t t

oa

n
\ tz
f:l

( q , -  a - b P , - c p b - 0 ,

# : 
Zr,(a, 

- a - bp, - cpl)- o,

+ : 
Aof (e,*a - bP,- cpb: Q.

flpu coBMecrHoM peIIr€HI{H grofi cucreMb{ onpeAeJrflrorc-f, napaMerpbr
ypaBHeHHff pefpeccun a, b n c. BnpaxeHue peruennn e o6qeM BHAe oqeHb
rpoMosAKo.

Bo MHorHx [paKTHrIecKHx gaAaqax no.]rbsyrorcfl onrgMaflbgbrM Jta-
nefiuuna nporHosoM sHarIeHHfl cxannpuofi cnyuafinofi BeJrrlqrlHbr y ro
ua6nrc.(aeMblM sHaqeHHflM apynofi cr-anapuofi- cnyuafiHofi BeJrr,lrHH s X.
Taxag nprnefigas HJrH xycouuo-.ttuHer?Has an[poKcuMaunfl Mox(er 6urn
c ycnexoM npHMeHga AJIfl nporHosl{_poBar.ufl pacxoAHbrx xapaKrepr.rcrHr{
NAPOBbIX IYP6UH. IIPCACTABI,IB JIHHCfiHYTO QYHXIIUrc B BHAC

(vrrr-4e)

(wrr-s1)

U : 9 ( a ,  b ,  x ) : a { b x (uIr-50)
u 4uSQepgy1l1p.yj ypaBHeHHe cyMMbr r(BaAparoB oruudor, noryrruM, ana-
JIorHqHo (VIII'49), ABa ypaBHeHHfl, KoropHe npu oAr.rnaKouof ao."";t-
Hocru n npw paBubrx Becax Bcex n HsMepesufi Aaror

n n

2.V,- a -  bx,)  :  2V - na,-b > xt  :  0,
J:l i:l rE1
n n n n

7 *,(Y,- a - bx,):,e rctY t - oZ*,- b > x7 : 0.
Onycran (a.ns ynpoqefiufl sanncu) uH4eKcbr rrpr sHaKax cyMMbr H BBoAff

o6osHa.Ienus cpeAHHx apHsuerurr€cKHX ,T :

nOJlyTIHM:

2* ,v t -s2o
t t

) 4 - l ) x t
i i

*4 . ' u  , :+7 r , ,

b -

262

H o:g-bV.  f f I I I . s2)

Torra
Ui :  a  lbx , :  U- -  t ) i  +  bx , :  U +U(xr - i ) ,  (VI I I -53)

B repMHHax reopuu BeposrHocrr4 [apaMerp b llpeAcraBJlfler co6orc

orHoueune egaul,Inofi KoppeJls(uousofi $yHxUuu c.nyuafiHux BeJIHqI'IH
X vr Y t< AHcIrepcHH cayvafiHofi BeJIHqHHu X.

llpnnnep. trIcnnrrauug arperara rlpu ceMH 3HaqeHHsx (n:7). Ha:

rpyexn railw peyJrbrarbr, rrpHBeAeHHbIe B rlepBblx rpex rpaSax ra6n. 36

Py ftttjr

140
150
160
170
180
190
200

rrQr.to-3,
MBr - fxa.rt

o? . ,o-t,
MBre. lg -3

Qy
Ixaa

I
2
3
4
5
6
7

370
370
4 t 0
440
430
470
520

19,6
22,5
25,6
29,9
32,4
36,1
40,0

51,8
55,5
65,6
74,8
77,4
89,3

104,0

3010
430

I r90
170cpeAr.r.

(pas6poc sHaqeHufi, xoropufi Molr(er flBHTbcfl cJIeAcrBI{eM I{3MeHeHHff
pe)KHMa pa6orrr arperara Hrrr4 HerorlHocrn usuepeHufi, Ailn HarJIsAHoc-

rH cHJrbHo saBbruren). B uuxcuLlx crpoqKax 3rux xe rpaQ AaHH _I Pr n
J-t

. 7 7

F: + > P,. a raxxe ) Qt u Q. Haxoan B Kax(Aofi crpouxe npous-'  
7  E l '  "  l = t  

J  - -  1 -  - - - - - - ^ - '  

T

BeAeHr,rn PrQ, v cyMMHpyfl HX, onpeAeJlfleM ) PrQ; : 518,4 ' ltr
i : l

MBr . I-xa.n/.r; aHaJrornrrHo, BogBoAfl Kax(Aoe sHaueuue P; B rna4parj
a
I

Bbrr{HcrrneM 2 p7 - 205,1 - lG MBd. TorAa ,Iro (VIII-lz)
d- l

b -
XPiQ; -QZPI 518,4 '  103 -430 '  l l90

2P7 -P>Pt 205,1  .  103-  170 .  l l 90
-2,39285 #,

o :Q-bP: 430 -2,39285 -  170 :  23,21 fxan/v.
Ha puc. VIII.IS Kpy)Kr(aMH orMeqeubr noJryqeHHble rpH HcnbIraHH-

flx rorrKn, JtkrHHr / uocrpoeHa rlo ypaBHeHHIo perpeccHu

Q(" :  a *bP :23 ,2 t  +2 ,39285 'P  f ra r /u -  (V I I I -54 )
co*an'neH,e "d;l:TT#ix',?ffTilXiJl;-Pfr.x.J," .urrr.bb)
3ra saeucuMocrb noKasaHa Ha ToM x(e pnc. VIII.l5 uuHlteh 2.
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Ta6ttuqn 36. Pacqer napauerpoB ypaBHeHHf, petpeccru



a,
(

500

Pacqer sHaqenHfi Q, no ypaBneHunr'a (VIII-54) H (VIII-55) Aaer Bos-
Mox(Hocrb orreHnrb norpeuHocrb. Onpe4e"use pa3Hocru Q!t)-Q, ru Q!t)-Q;,
BO3BOAfl IrX B KBaApaT lr CyMMHpyfl, HaXOAHM CpeAHeKBa,4paTHrIeCKHe OTKJIO-
HeHHff, Koropue cocraBJrflror npu .nvuefiuoM ypaBHeuuu 13,97, anpu HeJIH-

ueftHou 12,63 fxa'nr 
-

tI

Ilo.rryuennbre ypaBHeHHfl Aaror xopouee npu6nuxeHHe roJrbKo B npe-
AeJIax sHaueuufi Pr, npu Koropbrx rrpoH3BoAntLrcb rrcrrbrraHr,rfl. 3Ha.re-
HHfl orpe3Keu Ha oca opAr{Har_HeJrb3fl paccMarpuBarb (npu croJrb ue6o.ut-
IuoM ,quana3oHe r{3MeHeHr.rs P,l KaK ycJroBHbre pacxoAbr Ha xo.nocrofi

450

xoA, TaKxe Kar' w HeJrb3ff uafi4eu-
Hbre ypaBHeHHfl ctluTarb npu6.nux<eu-
HbrM orpax(eHl{eM pacxoAnoft xapaK-
replrcruKu rpn P { P, u P } Pz.
2. HAeHrn$nxaqun o6rerros Ha oc-
HoBe crarucrnqecKnx MeroAoB. llpu
pacqeTe u oco6euuo npll aBToMarurre-
cKoM BeAeHHH OrrTHMaJrbHbrX peN(H-
uon pa6oru arperaroB Moxer oKa-
sarbcfl IroJregHbIM (a unor4a u neo6-
xoAHMbrM) HcnonrgoBaHue MareMaru-
qecxoft MoAeJrH o6rexra o[THMH3a-
rIHH, T. e. COBOKyflHOCTH ypaBHe-

Hufi, oto6paxaroull{x flporexaHI{e
ilpoqeccoB B peaJrbHoM o6rexre. Tax
KaK o6rerr BcerAa noABepfaercff
nos.qeficrBnro cnyuafiuux BosMyrqe-
nnft, To AJrfr nocrpoeHrdff MoAenH
npHMeHsroTcfl MeToAbr cTaTHcTHqec-
xofi Auu aur4Kvr, cyrrlHocrb Koropbrx
B ynpouleunofi Qoprrry.rmpoBKe cBo-
AHrCf K cJreAyrouleMy.

flycm Ha BxoAoAHoMepHoro o6r-
eKTa (urraeroqero oAHy cBssb MexAy

nxoAuoft vr suxoAHofi ne.uuuuHauu) nocry[aer c.uyuafiuoe BosAeficrnue,
sBJrflrcrqeecf Qyurquefi BpeMeHr{, x (t), a c BbrxoAa cHuMaercfl cJry-
s,afttas, BeflLrrruHa y (t). B saAe raKoro o6rerra Moxer 6urt npeAcraB-
.rreu, Ha[pHMep, 6ror, HarpysKa Koroporo P (t) [oJruocrbn orpeAe-
Jrflercr KoJrI{qecrBoM TenJra Q U), flocryflaroqero B TorrKy KorJra npu
$uxcupoBaHnbrx suaqeHnsx reMreparyp Bos4yxa H BoAbr H npoqux nepe-
MeHHbIx, a raKxe flpu HeHsMeHHoM pexHMe napaJrJreJrbuo pa6orarorrlnx
arperaToB"

Cessr Mex{Ay sxoAHofi r{ BhrxoAHofi senHqHHaMH
craBJreHa B BHAe

g ( t ) : A , ' x ( t ) ,

rAe At - oneparop, xoropnr"r r4 flBJrfeTcff lrcxouofi MareMarr{qecxofi
uo4elrrc o6rexra. Os uoxer 6um onpeAeJreH no crarncrnrrecKuM xapaK-
Tepucrr{KaM cJr}ryafiuux QyHxuufi Jc (t) H g (t), T . e. ro p$yJrbraraM Herr-

400

/60 /80 f, H9n

VIII.l5. IpaSu,lecxaa rnnrocrpaqufl
. yparneHuft perpecsrr.

150lh

Moxer 6urr llpeA-

(VIII-56)

/

/

t
/

/

/,

-/
/

7
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pepbrBHoro HJIH AHcKperHoro H3MepeHHn sTHx BeJIHqHH' flpu onpe1eJle-

HLrr4 onepaTopa At IIO p$yJIbTaTaM srHX llsuepeHnfi cTaBI'lTCs 3aAaqa

Haxox(AeHHfl npH6.nuxeHHofo BblpalKeHHs A1 onepaTopa Ar, r' e' efo

orIeHKH, 6.[rasxbft r HCTHHHOMy u"uu"tt"Io onepaToPa B COOTBeTCTBpIH C

HeKoropblM npI'IHflTbIM KpHTepI4eM'

3to oguaqaer' rITO AOrxHo BbI[OJIHfTbcfl tpe60aaHue 6twsocmu crry'

qafinnx 4y"*u",4 a* (i) : Ai' x (s) ! a U)' rpeAcraBnnrolrrux BbIXoA

Hbre BeJrHqHHlr'uo4e.nu u o6te*"). 3^6cr x (s) - BxoAHas BeII'IqHHa

MoAeJrH, MoAeJIHpyIoqas tnyuun"vo $yHx;rup' BpeMeHI{ x' (t)'

Bra'rec'""Tili';#;;#;ilov"*u"1^!^:,y),:!.,,,,1?":"uil"X""Xifr lH;
MaroT Syurunro l lorepb' T' e'  KBaApar PasHuutn LPaE'n'eqvtrr4'L'rr-----

e]lJt, uil: Q,- u)' ' (VIII-57)

3rotxputepuf t 'onpeAengnquf i6nuaocmo|+gJleEoeonopndrca,AocTa-
TOqCH B TEX CTYIIAflX' KOIAA NPH PCIIICHHI{ 3AAAqH HC NPOH3BOAHTCfl ONC-

rus. Ecnu x(e oneparop A) aonxeH rloABeprarb-

i 1"unp"Mep, ecJIH sat I'IHrepecyer He roJIbKo

Ho H cKopocrb ee Il3MepeHns)' to,Aollx<ua 6ltrr

l;,"X;**::m.":ffi :fi:,J"fJffi;""$n'lL',i#;
U U) u U*U), r. e. A (t) -u A* U) u r' A'

Enusocrl 
"o.".i 

''i; 
i '"'^"HoMy sHatIeHI{Io oneparopa o6te*a

A t rroH r4Maercfl B cMbIcJIe MHH I{MyM a MareMarl{qe:"::?-. :,f 
u!:alHtlfr' n pH'

ngrof iQyHxuuuf loTepbnpl , I3aAaurrnrxSHaqeHHfxc.nyuaf iuof isyt txu l t l t
x ( t ) ,  T ,  e . .  ,  r  n\ '. 

.. f r -..-t t ? -L i (u, -ui\z. (vIII-5s)
u { p  I u t , u , l l : T  J  @ t - g * t ) z d t - i  ' Q \ u i - a i l

t J 0

VcIoeHe MI,IHHMyMa gToro BblpaxeHHfl' KoTopoe Mox{Ho noJIyqHTb'

flpHpaBHflEIIyJIIoqacTHble-upousno4rr'bleIIoBcel\, lIIapaMeTpaMypaBHeHHf

i'(tf, Aacr HaM ypaBHeHHe perpecc'l{

a $) : 'alx (s) - M{v (4/r (s)}' (vlII-5 9)

I n a n a  I X

oIIT[IMI{3AqI[flPEtIcI[MoBoKCIIJIyATAI$4II
EHEPIoCIICTEMcIIPI{MEHEHI,IEMEqBM

S IX-I-. Mero4u trpflMoro troacna ancrpemyua

Btrue 6u;rfi paccMoTpeHbl MeTOAbI OnTHMH3aUHH pex<I',lMa' B KOTOpbII

HcnoJIb3oBaJIHcbaHaJIuTI, IqecKI, Ie3aBHcHMocTI{MexAy[epeMeHHbIMHHJIH
B b l p a x e H H f l ' o c H o B a H H b I e H a I I p H H I I H n a x B a p H a u l { o H H o r o H c t I H c f l e H H f l .
Eu.n paccMorpeH TaKx(e MeTOA A'HaM'qecxoio nporpaMM'poBaHl'lf' oc-

HOBaHHbT fi sa r{Aee nocraAufiHOft onrHMH3arruu pe}r(HMa'



Mero4u npsMoro r
xoAoB TorrJrHBa uau re 

TBHeHHH cyMMapHblx pac-
coqeraHuffx HarpysoK cr .?:l:t"*e npJ{ pasnuuuux
IIpt sToM HcrroJrbsyror( )oraroulero o6opy,4oBaHufl.
^n 

._afpefaToB, gaAaHHI TepHCTHKH SJIeKTpOCTaUUUfi'I-ax xax B cllcreMe, unaetoqer? HecKorrb." 5"3;l#."*rrii,{'*"uXtl*Bo Bo3MoxHbrx coqeraHufi 
larpy3.r( H pa60rarori;;^?"p".urou orreHbBeJIHK'' TO ''pH paspa60rKe BapHaHToB np"ro_ao noHCKa, paccq'TaHHbrx,Ko'err'o, Ha np'naeueuue Dl{gan, ;;;;;;; saAaqaM" ,nisrorc, yMe'b-ff*ffi .i:ffi."T"i#fff#ffiT;#*l,f#,i"^"'.p",,,"",erpeoyeuoro

O6m,ufi xol, pl-r!rnzrra:,r, '=

ff H":*+::ny:::lli=:ffi ':il:TT:l;;l#':"$::il:l"Jil?l;"'"*1
v L  r n d r  t r v < x u l  t ,  1 7 6 ^  /  - -  7  _  

- - - - _  v A r r vHbrexapu*".p".";i;';;^;;i{i;L$"i;i#;'"$#}; j,i"fiJ:xJff #f :Hbre H MHHHMaJrbHbre s'aqeHrds 40nybruMbrx_ Harpy3.r{ (IIr-6)). B cny_trae Heo6xoAHMocrH saAaeTcfl pacrloiraraeMoe KoJrrdqecrBo gHeproHocrrre-Jrfl (III-I 4) u orpa'Hrre'Hfl no ypoBHflM BoAhr B BoAoxpaH,JrHrqax H uxxapaKrepHcrHKu (pac. lv.tO1. ilp;"';"ii6"" pexraua e'eproc'creMbr,craHuHH xoropofi cBt3aHbI npor-flx{e'HbrM' JrHHuflMH, sa4€uorcfl orpa'H-seHus nponycKuofi cnoco6uoiru nuuuit ro npeAe/rbuoMy ToKy, ypoBHflM
f:ffli^":;i vctonvanocrH. IG;;;; 6r"*ur" siAaercs r o6qeu

. F :
T

J > c,Bdt.
0 t

(H-r)
B onpe4e.ryesHoft [ocJreAoBareJrbHocr', ocyqecrBJres, raKHM o6pasou,Hrepaquousufi npoqecc, H3MeHrrorcs HafpysK' CraHqafi c yqeroM cox_paHeHHff 6aranca Harpy3oK. np"".p;;# coorBercrBae noryrr'Brrrero-cfl' peureH'ff BceM ycnonunrra orpanrEueH'fi. g",n".r";;" 3arparbr Ae_Hex(Hbrx cpeACTB ''o KAKAOI' crauq.H u nx cyMMHpoBaHHeM HaxoArrcff3'aqe'ufl qe.nenort Qynrq,u. couoc"u"rro"" nocJreAHero s'arreH's cnpeAblAyqefi senu.ruiofi nossoJrfler cAeJrarb BbrBoA o ueJrecoo6pasHocrucAenaHHOrO Uara. flpo4ecc npeKpaqaeTcfl, KOrAa .mo60e H3MeHeHr.reraxAOfi HesaBr{_cuuor?' neperraeHlrot' .['ruuoa"" K BospacraHraro ue,[esofiQtt-X:T:- - 

(n^ 
_cryuae ee n,ruuun,rprsarruu).

l aKI{M o6pasou, n sanoMr{H_lrouleM ycrpoficrne MarrrHHbr HaAO Xpa_HHTb pacxoA'bre xapaKTepHCTHKU H apyi"e xapaKTepHCTUK. afperaroB,cragqur? Lrrr* Bo*oxpaHu"rruul, a r oneparusHOrr{ sanoM'HaroqeM ycrpora-crBe xpaH'rb ^sMe'nrorq'ecn Ha KaxAoM ;;;.;;;il,il Harpysr(H HBbrqac.[eHnbre sHaqeHE, qeresofi OV"*u"".Paccuorp,M Her(otop,nd-*aroAbr npanaoro [o'cKa Ailfl cily'an MHHr.r_MHsarrHLr qenenofi QyHXrra[ B oAH.sKcTpeua"nruofi saAaqe.a' caenort nouctc ga*JlloqaeTcs B noc,rre^oBaTe/rbHoM npocMar pHBaHr4HToqeK 4onycruuori o6nacrH I43MeHeHHr He3aBHcHMbrx nepeMeHHhrx BonpeAeneHHoM nopnAKe (cxaur.rponauue) rr"oo ;; ;;t;uriironny saKo'y(uucro cayuafiHuri'noracx). gl;axaoM H3 erux cryrraeB or6uparorcff raKue
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TorrKI4 o6.nacrr, rAe ue.rreBas QyHxuzn npHHHMaer Har.rMeHb[ree 3Ha-
qeHHe.

6. Iloucrc c o.Hanlmo.tut npoJfleerc7moqHblx pffiUrtbmamos pa3AeJrflercs
Ha psA UHKJIOB, npHr{eM pByJrbraTbl Kax(AoIo r{HKJra aBToMarHrrecKH aHa-
JIH3Hpyr.OTcf nepel HaqaJroM cJreAyroqefo.

I'paqueurnufi MeroA. Ec.nu cyulecrByer oAHH MHHHMyM, To aHaJrH3
npoMex(yTouHblx p€yJrbraroB y4o6Ho ilpoBoAuTb, [oJrbsyflcb MeroAoM
rpaAHeHTa. /

Cytr MeroAa saKJllotraercs B H3MeHeHHH 3HaqeHufl HegaBHcHMbrx tre-
peMeHHbIx raKHM o6pasou, uro6u H3MeHeHHe ueJreBofi Qynxuuu rponc-
v n l l r  t n  f  n n t ,  l r r t ? t i r r r r r n a ? r ? t r r  ^ ^ \
t\\tAzrJtrt \rIPrr rYltll lrrlYlnJAl\nn f;r-I It

cTopoHy, npoTHBonoJroxffiyro fpaAH-
I J ^ - -

r H  r  v  I  t A r , l r z H t t e H u P  H F X ' t - t r r l a  t - f  r z -- " ' J  '  - - - - - r -  ' f -

AHeHTa OnpeAeJrseTcfl reoMeTpr{qec-
xofi cyunaofi qacrnux rpor.r3BoAHbrx
uereeofi Qyuxur.rrn Eo BceM He3aBH-
cHMbrM nepeMeHHbrM.

Vcnosue paBeHcrBa orHocuTeJrb-
Hbrx npHpocroB TaKxe Mox(er 6urr
nofiyqeHo Ha ocHoBe rpaAHeHTHoro
MeroAa. Orpauuur{Mcfl AIrn Har.rrflA-
HOCTH pacrpeAeJreHr{eM Harpy3KH
Mex(Ay AByMs arperaraMH. I tluq 0no*

BosnI\,IeIvI npflMoyroJrbnyro cucre- rv r
My r(oop A'Har'(prac". ix. ri " ;;^; lf,j;",5";'J"-"ito,Jf;'JJio"X}H1ff":
ocflx 6y4eu orKJlaAbrBarb Harpy3KH MeroAoM.
arperaToB.

VcnosHs

P r o n " " ( P . ( P 1 , u r " * " ,

Pr*or( P, ( Pr*"*.

BbIAeJIflT o6.nactn AorrycrnMhrx sHa.reHrari Harpy3or( ABCD. Bc"ue4crBne
Heo6xoAuMocrla BblrroJrHeHua yc.nonuft Sanasca Harpysor{ P, * P, : Pz
o6nactr AorycrnMbrx guaqeHufi Harpy3oK Bbrpox{Aaercfl B npflMyro EF,
T. e. gcs o6racrb cocroHT r{3 rpaHnrrHbrx rorreK. Bnr6epeM n srofi o6racru
npou3BoJrbHyro rorrKy K. D,nn roro qro6u onpeAeJrraTb HanpaBJreHHe or
grofi ToTIKH K ToqKe gKcrpeMyua, ueo6xoAl{Mo nocrpouTb BeKTop h' , npottt-
BonoJroxHHfi serropy rpa1ueHra Qynxqur.r cyMMapHoro pacxoAa rorrJrl{-
Ba. KounoueHTaMrr sroro BeKTopa rBJrflrorcr npor43BoAHbre or pacxoAa
TonJrHBa Kilr(AbrM arperaroM no Harpy3Ke, B3rrbre c o6parubrM sHaKoM:

h i : - b r :

h ' r :  -  bL :

dBt
- @ '

_ d &
dP,

Berropu lri u liz HanpaB/reHbr B cropoHy yMeHbrxeHHfl Harpy3oK coor-
BercrByroulux arpefaroe. no HHM crpoHTcfl BeKTop h', nporweonoroxffiHft

P2
I,r

zMAn

MUH

U

E c

I)

E

nPrrfr'

F \

n I



rpaAHeHTy. HanpaBJreHHe or rorrKn
JreHr{eM npoeKrluu BeKTop a h, ua n1

B coorsercrB:arr c reopnefi KyHj
[paBiIeHHIO HyX(HO .qO TOqKI{, B KO'
Hee H .nexaqnfi BHyrpH 4onycrunaofi
roporu E' Heocrpuft yfoJr. B uarueu cflyqae ero 6y4er roqxa M, Broro-
poft uexrop tt neprreHAHr{ynflpeH K rpagHrle (a xo scefi o6nacrH aonf._THMbIx HarpysoK)- Ho h" nepneHAl{KyntpeH K EF ro"urKo B cJryqae, Kor-
Aa hr : h; H b; : fr, r. 

".' 
np_H paBeHcrBe orHoc'reJrb'brx flp,pocroB.

B qacrHoM cryqae ToqKa IVI ioxer coBrracrh e r<nwetrTrnfi ."n''r,;l r..
unu F- B erona crytrae a6co.ruorsufi erctp."y" ;.;irri;;;;i;;,;;;;
M coorsercrBYer ycJIoBHoMy sr{erpeuynay, np' Koropord tp""a"=ur";- ;;:BeHCTBa OTHOCI{TeJIbHbIX npHpocroB rre yAoBJrerBopflercfl, HO pacllpeAe-
JIEHHE HATPY3KH flBJIflCTCfl 9KOHOMHTICCKI,I HAHBbITOAHCfiTUU.

I aKOe paclpeAeJreHHe Harpy3or( 6y4er B TOM cJryqae, KOrAa MaKCH_uanHrufi orHocHTenrHrtfi trpupocr oAHoro arperara MeHblrre MHHr{MaJrb-
Horo orHoc'reJlbHoro npupocra rPyroro arperara, T. e. npH ,*" <( Dao"" (puc. IX.l). rlpu eroM uepeufi arperar Hyxffio sarpy3urb noJr-
Iros{bro, a ocraBrrryrocfl Harpy3Ky nepeAarb BTOpOMy arperary. B c.nyuae
pacrpeAeJleHHff HarpysKH MexAy n arperaraMH ycJroBHe A 

pt - p"
a : ,[peACTABJIflerCt B n -MepHo]{ npocrpaHcrBe B Br{Ae rHnepnJrocKocrH, c Ko-

topofi n-uepHufi eextop 7 cocraBJrfler Hexoropufi yron. finurarrcnK sKcrpeMyMy B eroM cryqae ueo6xo4r{Mo or ucxbAsofr roqxg no rurep-
IIJIocKocrH B HanpaBJIeHvIH, c KoropbrM BeKTop h o6paeyer Har{MeHrruHfiyroJr. Hafiru 9To Ha[paBJreHHe AoBoJrbHo 

"p'y4rro. 
kp,i"" roro, Mox(er

oKa3arbcs ueo6xo4HMblM flepexor c n-naepn6fi rranepnJrocKocrH Ha eerpaHHrly naeHrruefi pa3MepHocrr.rr_ qro sarpy4naer perxeHHe.
B paccMorpeHHoM na puc. IX. I c.tlyui6 y.nou""r p, * pz: p>

oJrbHoro H3MeHeHHfl ToJrbKo oAsofi
M, KaK MbI_ BrrAHM, o6.nacru Aonyc_
(orpeeor EF npnuofi, onpeAeJrsro-

. e. Ha nJrocKocru, ycJroBr.reM 6anas-

3auucHrrrocrb qeneroft 
$ynxu'', HanpHMep cyMMap'oro pacxoAa

ronJIHBa or Harpysor P, H Pr,6y4er,TpeAciasasrr io6oro Bornyryro KpH-
BYF' I'IMeroqylo MHHHMyM e rotlxe M, a6cunccu xoropoli r{sMeHflrorcfl
B [pe4eJrax orper(a EF.

.^ j_ _"Iyol" 
pacnpeAerreH'fl HarpysK' MexAy n craHqHsMH ycJroB'e

oaJIaHCa Harpysol( Moxffio SanrdcaTb TaK:
n-l

P > - ' 3 o ' + & ( i :  l ,  2 ,  3 ,  . . .  ,  n - l ) .

laecr Po - HarpysKa 6a,rascapyrcqefi crauquu, Koropaff He Mox<er
PrlqigTj" npoHsBorlbHo H He flBrrflerc.r He3aBncurr,rofi n.p.*.n"ori.
tslarpy3Ka erofi ((3aMblKalouefi> craHrruu onpeAeJrflercfl KaK pasHocrb
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gaAasuofi HarpysKu Py u cyMMbI Harpy3ot< Pi, nu6paunblx B KarIecTBe

He3aBHcHMbrx nepeMeHHbrx. Tax xax 3HaqeHI,Ir uenenoft QyHxLIHH ollpe-

AeJIqIOTCfl C yrIeTOM pacxoAa To[JIHBa BCeMH CTaHqHfMH, BKJIIOqafl }la'

rpy3Ky Po, ro uafiAeuHufi sxcrpeMyM coorBercrByer onrHMaJIbHoMy peTH-

My Bcex n craHuufi. Taxuru o6pasortr, BBeAeHHe orpaHHrleHHfl e gHAe 6a-

naHca Harpy3oK noHHxael' pa3MepHocTb 3aAaqH Ha eAI4HHUy.

/675
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/40 fi,l,|En

/20 . t
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/90

/676

/67,6
t6l6
/67,8

/60 L
/20

1X.2. (a) H.nnrcmpauur xo+a pacqera orrrHMaJlbHoro puKItMa rpaAreHTHHM
MeroAoM rI MeToAoM naucxopeftuero cnycKa B KoopAl{aatax P1, Pzi 6 "- ottPe'

AeJIeHI{e HaIIpaBJIeHus aHTEIpaAHeHTa; 6 : To x(e' qTo 4' Ho B KOopAI{HaTax
Pv Pt'

_ _ B cflyqae pacrpeAeJreHnff Harpy3KH MexAy rpeMfl arperaraMH ycJIoBHe

hinasca-narpyeori 6yaer orpeAeJrflrb yqacroK IIJIocKocrH, rorrKu xoropofi
coorBeTcTByIoT ABW npol{sBoJlrHo sH6paHHbIM _HarpysKaM Pt H Pr; ua-
rpysKa rperbero arperara Ps: Pz - PL- Pz-_'-B 

stortr c.tryuae sHarIeHHfl tteneeofi Qynxuuu Bz: f (Pt, Pr) 6yayr
rorrp€A€Jrrrb HeKoropyrc noBepxHocrb. Ce.{eHus erofi [oBepxHocru rIJIoc-
KocrflMa, [apaJIJIeJIbHbIMLI nJlocKocrla PrPr, AaAyr rtHHHu paBHbIx aHa-
qeuufi Qnonunuu) qenenofi $YHxuHH.

Ha pnc. IX.z, d noKa3aHbr raKHe HsoJIHHlnIE, ^nocrpoeHHble B Soop-
AHnarai pr, p, no AaHHbrM rrpgMepa B $ III-I (c. 83) anr cryrrafl Pz :
- 440 MBi, a Ha puc. IX.3 AaH pa3p$ roBepxHocru qenesoft QyHxUlll't
nJrocKocrwo PrB2 npH Pt: 135 MBr (r. e. 6nHsxo K ycJIoBHflM pac-
cMorpeHHorc npuMepa). MuHauyM ueJreBo_4 QVUxIIHI{ coorBercrByer 3Ha-
qeHHflM Harpy3oK, uafiAeuHbrM Ha c. 83. Hexoropble orKJIoHeHHs I'I3oJIII-
suft or fipaBunbHofi QopMbr cBr3aHbr c HaflHqHeM rolleK H3JIoMa pacxoA-



HbIX XapaKTepI{crHK, COOTBeTCTByTOqH x pa3pbrBaM Herr pepbrBHocrefi xon
(puc .  I I I . 3 ,  a ) .

iluuus Pz: 100 MBr coorBercrByer orpaHurreHuro HarpysKr4 drDe-
rara 2 no MHHHMyMy; aHaJIorI.IrIHas JruHAn Arrn arperara i 

-Haxo4"ia"

sa . npeAeJraMn rreprexa. Jluuuu Pt - Pz: 150 MBr rpeAcraBJrflror
co6oro orpaHnqeHun Harpy3oK arperaros I u 2 no MaKcnMynay. Harpvr*"
arperara 3, HafiAeHHbre Kar( pa3Hocrb 3aAaHHofi Harpysrln cranuui- +qO
MBr H cyMMbr HarpysoK Pr ^ P_r, rroKa3aHbr HaKJroHHbrMH rrpsMbrMg; Rs:
orpaHnqeHHe no MaKcarr,rynry Pr.

&,
m t t m
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/610

/645

/68,0

/61 I

/67,6
/6tr4
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rzu tJo /40 150 P2,H6n

IX.3- Paepes noBepxHocru ueJreBoft SyrxqHH nJrocKocrurc p, - l3b MBr.

To.rra M coorBercrByer MHHr.rMyMy qenesoft Qynrcuun. puc. IX.3
HJtJllocrpHpyeT roJlorocrb ueresofi QyHxrlr.nr B oKpecrHocrn MHHHMyMa.

Peurenae saAaqu rpaAHeHTHbrM MeroAoM 3aKrroqaercr B cJreAyroqeM.
3aAaenacn HeKoropbIMH [pola3BonbHo nu6paHuurvlu Harpy3Ka*"' (uyne-
ggglpq6rlrilKeHr{e): Pl + 122 MBr u P9: 82 l{Br lqlunu a, p'c.
IX.2, 6). HanpaBJIeHHe rpaAneHra onpeAeJrseM no ero cocraBJrflroquu.^Ae-
ilafl npo6Hue rrafH, T. e. H3M_eHflfl nooqepeAHo P, v Pz Ha HeKOTOpyrc
BeJrr.rqHHy AP (nanpauep, Ha 2 MBr), HaioArau coorBercrByrcrque H3Me-
HeHHfl qe.nenoti Qynxqua. Ecnv npu nu6pauuux HcxoAHbrx sHaqeHr{flx
€r : 167,72 r. y. r./y, ro npH r{3MeHegun P, Ao 124 MBr (e rovre 6)
€": 167,65 r. y. r./u, a npn H3MeHeHuvr P, no lB4 MBr (n rouxe a)
B: : 167,75 r. y. r./q. IlprputqeHnn uenesbfi eynxquu onpeAeJrnror
cocraBJlflplque rpaAHeHTa. B HaureM cryqae grn cocraBJrflrorqne paBHbr:

08, AB: 167,65 - IOT,T2 n n ̂ F r.  v. r ..  d= r# :W: -0 ,08b# i ,
dB: aB:

E =l - [ : 167,75 - 167,72: o,ol5-i;i#+
3rH eenHqHHbI, npeAcraBJrflrorqne co6orc, no cyra, OIIPT H orJroxeH-

HhIe Ha puc. IX .2, 6 B BHAe Bel{ropoB ae H ad, onpe4eJrsror HafipaB/reltr,
npaAHeHTa cte t,r, coorBercrBeHHo, aHTHrpaAHeHTa aw. Ha groM x(e pucyn-
Re 3a, - H3oJIHHHfl uenegofi QyHxrlura B TorrKe c, a Kn - KacareJrbHar
K Heft,
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B o6qela BHAe 3HaqeHuq Harpy3oK, coorBercrByroulux nepeMerrleHuro
TotIKH, oro6pa;xaroqefi pelrffM cHcreMbl B Ha[paBJreHHH aHTHrpaAHeHTa
sa k* l  ruare,  onpeAeJrf l torcr  raK:

(IX-2)

rAe I - uexoropufi napaMerp, ycraHaBJlunarcqufi BeJrHqHHy H3MeHe-
HHs ueneeofi Qynxrruu B peyJrbrare (k + l)-ro urara. Ans Haruefi sa-

^  M B I Z - q  '
A a t I H p a 3 M e p H o c T b ? u - f f . V n a e u l [ I e H H e ? , " y B e I H t I H B a e T q H c J I o

Heo6xo4uMbrx uraroB, Ho npra6Jrxx(aer noMaHyro rpaeKTopuro ABHXeHHq
oro6pax<aroqefi ToqKH K reopernqecxofi rpHroli, coorBercrnyroqefi Hen-
neDhrnr{rrMv rt?MFrrerrr,rrrr r{2Trngrt-nerqwgr tl{TtrFngltlrer{Tg (6pcxnserrrrn 6n.nr--

t  
v  Y v _ ^ v "

uloe qucao 6ecxoHeqHo MaJrbrx ruaron).

Bu6upan l. : 50 "?t?,'=u , uafiAeu sHaqeHus Harpy3oK B p$yrrb-r. y. r .

Pf+' : Pf- (4}.)u-^,

TaTe nepBofo lxara HTepauHH:

pl : pl- ?r# - r22 + bo . o,o3b - r2l,7s

P'r: P3-Lff : tJ2- bo . o,otb - l3l,2b

MBr,

MBr.

flpn sroM oro6paxanqaq roqKa nepeHocurcfl (n HanpaBJreHHH aHTLr-
rpaAHeHTa) n roury H. flpro nocJreAoBareJrbHoM nepeMeqeHur,r era roqKa
6yaer ABurarbce no HopMaJrflM K JIHHHflM yponuefi {e.nenofi QyuruuH
(nunun a 1234M). B roqKe MHHHMyMa rpaAueHr o6paulaercn B HyJIb.

Ha pHc. IX.2, 6 noKa3aHbr H3o.TIHHHH [e.nesofi QyHxqaH AJIfl gToro
x(e npHMepa, nocrpoeHHbre B KoopAHHarHbrx He3aBHcHMbrx nepeMeHHblx
Pt ra P" npu nu6ope B KaqecrBe (3aMblKaloqero> arperara 2.

Hcnorsaya, aHaJrornqHo npeAblAylrleMy, rpaAuenTsufi MeroA I{ BbI-
6npan ry xre HaIIaJIbHyro roqKy a, Mo)KHo safitu eKcrpeMyM B rouxe M,
uueloqefi Te )r(e KoopAuHarbr, rrro H B npeAluecrByrouleM cJryqae. OAuaxo
rpael(ropufl repexoAa oro6paxarcqefi ro.Ixn us a. s M (nuuua a 5678M)
B eroM cnflae He coBnaAaer c rpaexropueft al234M (puc. IX.3, a).

B 3aBHcI{MocrH or KoHKperHbIx yc.nonufi, B nepBylo oqepeAb or xa-
paKTepa HsMeHeHHff ue.neeofi Qynxuuu, Mox(Ho nu6Hpam pa3ruqHble
gHaqenufl ruara AP. B HarueM npuMepe BI{Arro, rITo Arr HarraJIbHbIx IUaroB
LrrepalrHr{ Mo)KHo nu6pam 6o.nruree sHar{eHue lrlara, qto6u ycKopl4Tb
npoqecc peueHlrfl. B6.rrugu or roqKu sKcrpeMyMa cJleAyer nu6uparb ruaf
He6onruuu, .rro6u o6ecne.Iuts ueo6xo4ptMylo rotlHocrb.

MeroA Haucxopefiuero cnycKa. 3ror MeroA flBJrflercr BapI{aHToM
rpaAHeHTHoro MeroAa. B grohd cflyqae B HarlarbHoft rotlre onpeAeJlferce
HarrpaBneHne rpaAr{eHTa H ABu>KeHHe oro6paxaroqefi ToTIKH npoHsBoAI{T-
cr no srofi JTHHLIH (npn MHHHMH3aTTHH - B orpl{qareJrbHoM HanpaBJleuau)
Ao Haxolr(Aeuufl MHHuMyMa QyHxUHH B gToM HanpaBJIeHHH (n erou pas-
peee runepnoBepxuocrn rleresofi Qynxur'ru), r. e. rloKa npoH3BoAHaff
He craner panHofi HyJIIo.

Ha pnc. [X.2, a noKa3aHo HaqaJlbHoe noJlox{eHue oro6paxanuefi
ToqKH a. HanpaB.rrenr.re an coorBercrByer ilHHHH aHTHrpaAaeHTa B ToqKe a.
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flo Mepe ABHxeHHE K roqKe n (npH.oAHoBpeMeHHoM I'IsMepeuun n - |
He3aBHcHMsrx nepeueuHux) qeJreBafl $yHxuua yMeHblllaercfl, ee HsMe-

HeHHe (otpnqareJrbnoe npuparqeHue) [pLI KaxAoM IIIare HrepaIIHH TaKx(e
yMeHbluaeTcf, H npH AoCTHIKeHHH TOqKV n AeilAeTCfl paBHbIM HyiIlO.

B grofi TotIKe cHoBa oflpeAeJlfleTcf HaIPABJIEHHC AHTHTPAAHCHTA VI

HarrunaeTcff ABHx(eHHe K ToqKe p. Peueuue gaKaHrluBaercfl, KorAa rpa-

AHeHr o6par\aetcn B HyJIb.
Meto4 rroKoopAtrHarnoro c[ycKa. Sror MeroA 3aKJlloqaercs B ToM,

qro uBMeHeHHe noJroxeHus oro6pax(aroulefi roqxu B npocTpaucrBe n - |

He3aBHcHMbIx nepeMeHnbrx rrpon3BoAuTcfl [ooqepeAHo tlo xax<,4ofi H3 Ko'

opAHHaT AO TeX IIOpr noKa cooTBgTcTBytoqafl qacTHafl rrPolrstsoAHax He

o6parnrcn B HyJIb.
r  r t ^ D ^ r r r r  r a  l r a

HeIIIeIII4e SaKaHqHEaeIgx I'UlAa, AUrAa tJutr laurnDlE rrP\.rrr-rfrvArlr,rv qv-

nesoft $ynxqun (no aceu He3aBHcHMbrM nep_eMeHnurrl) g6-parflrcfl B HyJIb.

Sroi-rrteroA HHorAa HasblBalor MeroAou faycca - 3efi,qens.

Aas perueHHfl 3aAaq pacnpeAeJreHrrr Harpy3KH 3ror MeroA HeyAoftH,

TaK r(aK Heo6xoAnMocrb coxpaneuns 6anaHca HarpysoK IIpI'IBoAI{T K H3-

MeHeHHIo HarpygKn (gaMbrKaroq,efiD s1ffirlnn npH HgMeHeHHH oAHofi [I3

KoopAHHar (narpysKr,r oAnofi Hs cranqrl^fi) n coxpaueHl'Ilt HeHSMeHHbIMI{

ocraJrbnrrx xoof,{uuar (uarpysox n - 2 crasurafi;. MetoA Mox(er 6um
r.rcnoJlbsoBaH rtpu HgMeHeHHI{ P> HIIH Allq peIxeHIIff .U,pyrHx 3aAaq'
HanpuMep, nu6opa o[ruMaJrbnrrx noJrox{eHufi roqxH pa3p$a pe3epBHPy-
eMbrx annufi u t. rr.

Paccnrarpr.rBaeMbrfi ueroA He Moxer o6ecne,ruTb HaxoxAenue rlo6anr-
Horo gKcrpeMyMa npu perrreHr{H MHorogKcrpeMaJlbHs[x saAarl. B 9TI{x
cflyqafx neo6xo4urr,to cpaBHuBarl HafiAeHHbIe JIoKaJIbHbIe gKcrpeMyMbl'

cOOTBeTcTByUqfle paSIHtIHbIM HyneBbIM npu6"nuXegl{gM.

PeJrancaqnonnnfi MeroA. MeroA pelaicaUuH (ocna6.nenur) xapaK-
TeprdsyeTcf TeM, rrTo Ha Kax{AoM HJrH Ha HeCKOJIbKI{X ruarax HTepau,ux
npoH3BoAHTcfl flpuparqeHue rofi _roopAnuarbl (Hesanucutvtofi nepeueuuofi),
r{3MeHeHHe roro'pon Aaer nau6onrurufi pe3yJlbrar, T. e. uau6onruree
H3MeHeHHe IleneBofi Qyrxquu tto HanpaBJIeHI{Io K HcKoMoMy eKcrpeMyMy.

flpu ucnoJrb3oBaHun peJraKca[HoHuoro MeroAa Anfl p'.euleHlrfl onrl'I-

MH3aqHoHHbrx gaAarr nocJre nn6opa HaqaJIbHbIx suaqeuuft [epeMeHHblx

Aenarorcx npo6nbre ruarn ,qJrs onpeAeJlenuff nepeMeHuofi, HBMeHeHHe Ko-

ropofi nau6bnee cHJrbHo cKasbrBaercfl Ha BeJIHtIHHe ue.renofi QyuruHu'
rrocJre qelo HaquHaercff r.r3MeHerrue grofi nepeMeHHofi. Srot upouecc Moxer
npoloJrxaTbcfl Ao Tex IIOpr rroKa cooTBeTcTBytolqafl qacTHafl npoH3BOA-

"i"1" 
o6parurca n nynn. TorAa cHoBa AeJlarcrcn npo6une uaru u s:t;t6kr'

paeTcfi HanpaBJIeHHe Aa.rrrHefiuero _ nepeMeqeHufl oro6paxatorqefi ToqKu'

ilp" aroM npouecc AeJraercfl no.(o6uuM HcnoJIbsoBaHHIo MeroAa noKoop'

AHHaTIroro cnycKa, Ho c rrocJleAoBareJlbHblru eu6opoM Koop.[I{Har, H3Me'

HeHr{e Koropblx Aaer sau6onluufi aQQexr;
Pe.narcaquousufi MeroA MoxeT flpr{MeHflrbcfl n B ApyroM BapHaHTe

. npou.pxof, sH6opa Halr6onee aQQerimBno H3Meusrcuteficr nepeMeuHofi

nOcJIe KDI{AO1O I,IJIH HecKOJIbKHX IIIaroB I{TepaIIHH. TOrAa Ha[paBJIeHHe

ABH111eHHS oro6paxanulefi roqKn 6y4er HsMeHflrbcr paHbllre AocrHx{eHHfl

eto TOqKu KacaHHfl noBepxHocTl{ ypoBHfl (n.qnyxuepuoM npocTpaHCTBe -

HsoJrHHHn) qe.tenofi QyHxqur. flpu yBerHqeHHH rIHcJIa rorleK I{3MeHeHHfl
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HanpaBJreHHr rpaeKropur ABr{}KeHHq oro6paxarorqefi roqKl{ 6yaer np}I-
6nux<arscq K TpaeKTopHH ABHx<eHHfl B HanpaBJIeHHH aHTHrpaAHeHTa.

flp" pacqerax, ueo6xoAuMbrx AJrr nocrpoeHufl oTITHMaJIbHsIX rpa-

Suxon Harpy3KH gJreKrpocrasqufi, trpH nepexoAe or oAHoro qaca cyrol(
K ApyroMy H3MeHsercfl cyMMapHafl Harpy3Ka cHcreMbl.

flpoqecc o6.uerqaercs reM, qro npu HTepaqHH B KaqecrBe HyJIeBoro
npu6nHxennfl MoxHo npr{HuMarb onrHMaJIbHbIe HarpysKl{ A.rlfl npeAlxe-
crBytoqero q.acg". flpu nn6ope ropflAxa HsMeHeHHfl HarPy3KH orAeJIb-
Hbrx craHqnfi (a.rru 6noxon) no cyrr{ HcnoJlb3yercfl HAer peJIaKcauHoH-
Horo MeroAa - B rrpflMoM Hrr*t o6patHona cMbIcJIe. Tar, npn cH.HxeHHH
cyMMapHofi HarpyeKu B IIepB)[o oqepeAb HaAo yMenbluarb HarpysKy Tex

cianufifi, pa3rpy3Ka Koropbrx Ha HeKoropyp BeJII{qHHy rrara AP Aaer
vorrF.arrr-r lr^a ^rrrr.rzarrrra .a/r ' ! . . l rq 'narnnf,rp9 f)6nqrrrn rrnri  rrop,KrrrreHI,fH eVM-

n a l l v v J l u | l u v  L f l l l r l \ v l l l l v  v q v ^ v A , q  r v r r v r r . v s .  r ^ v l  . - P r ^  - ^ - : - ' - - '

naapuofi Hafpy3KH HaAo B nepBylo oqepeAb yBeJII{qHBarb Harpy3Ky rex
crauI1Hft, y Koropblx rpupaqeHue HarpysKu Ha AP Aaer HaHMeHb[Iee
yBeflHrleHrre pacxoAa ronJrnBa. Hnattvlt cJIoBaMH, Harpyxarb craHqHH
(unvr 6aoxu) HaAo B nopffAKe Bo3pacraHus OfIPT, a pasrpyx<arb - B
nopffAKe cHHx(eHHs.

B cJreAyroqeN{ naparpaQe noapo6no paccMorpeno rIpHMeHeHLIe rpa-

AHeHTHOTO MeTOAA Alrfl, OnTr{MaJrbHoro pacnpeAeJleHHfl Harpy3KH B sHep-

rocncreMe. flpu r{cnoJrb3oBaHuu ApyrHX KparKo olucanHblx 3Aecb Mero-

AoB aJrropHTM pacqera H3MeHflercr, TJIaBHIIM o6paaou, B rlacrH nu6opa

HanpaBJreHHs H BeilHqHHbr Iuara uTepauHI{, a raKx<e onpeAeJIeHLIs yCJIOBHfl

H3MeHeHHr HanpaBJIeHHfl ABHx(eHHfl oro6paxaroqefi TorIKH.
A.rrropntM noncKa MrrHrrMyMa $yHrqHH MHonHx [epeMeHHblx rpaAHeHT-

HbrM MeroAoM npr{ HaJrr{qun onpauilqenufi. Bee4eu rIoHsrIIe o cryupcm'
eeHtroi4 oepaHutleHuu rto orHoIIreHHrc K HeKoropoMy HanpaBJIeHI4ro. fpa-

HHqa Ha3brBaercfl cyrqecrBeHHofi Aar AaHHoro HanpaBJIeHI{fl, onpeAeJls-
eMoro BeKTopoM aHTHrpaAr.reHTa, ecJIH oH HanpaBJIeH e o6lactl, 3anpe-

rqeHHyto npH AaHHoM orpaHuqeHllu Pu ( PE. fpaHuqa Ha3blBaercfl
cgqeimeenioil e ilattnofi morace, ecJrn AJIfl Hee HMeer Mecro paBeHcruo Pu :

: PE"n (k - l, 2, ..., m), rAe PEo" - rpeAeJlbHoe AolrycruMoe 3Ha-
rleHrre ofpaHI4tIeHLIfl .

AonycruMbrM HasbrBaercfl HanpaBJreHHe, AJrfl Koroporo Bce orpaHurle-
Hrlf. HecyqecrBeHHbl.

OuruuanbgbrM ecrecrBeHHo cquTarb ro Aofiycrl{Moe HanpaBJIeHHe,
Koropoe o6ecnequBaer nau6onauylo cKopocrb y6unatrun $yHrUun Bz
(P1, . . . ,  Pn) r IpI ' I  AaHHbIx orpaHl{qeHl ' Inx Pp(k:  l ,  . . . ,  m).

flepefrAeu K onr.rcaHHro aJrropr{TMa roplcKa MHHLIMyMa QyuxuI{H MHo-

rux nepeMeHublx B, (Pr, P;), ocHoBaHHoro Ha MeroAe rpaAneHrHo-
ro npoeKTHpoBaHHs, npn Hanuqtu orpaHnrlenufi Pu*o^ ( Pr -{ Pp*"*"-

B o6naCTI4 onpeAeJleHnfl nepeMeHHux Pr, ..., Pn 3aAaeM HarlanbHyto
'rorrKy 

Pl, ..., PI - 6.uor I (puc. IX. 4). 3rH Beru-qHHbI cpaBHuBalorc.n c

orpaHHrIeHuflMI{ (6nox II).
flpu gToM MoxrHo noflyrluTb rpn pa3rurlHblx p$yJlbrara.
l.- Ha.Iarbrrafl TorrKa rronaAaer B ganpeqeHHyro o6.nactr. B gtotu cJIy-

qae cJreAyer 3aAarb HoByro HaqaJrbHyro rotlKy raK, qro6st peanusoBaJlcfl
oAHH H3 AByX CJIe,[yFOIllHX BapHaHTOB.
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2. HaqanrHarr rorrxa no BceM orpaHl4quBaFouruM ycJIoBHgM nonalaer
B Aorrycral\{yp o6lacrr.

3. Ha.IannHafl ToqKa noflaAaer rro BceM orpaHHr{HBaIoqI'IM ycJroBuflM
B AorrycruMyro o6nacrt, [puqeM no HeKoropblM H3 HHX - B rlorpanlrqHyrc
o6lacrr, TaK r{To cJreAyroulufi urar B HaTIpaBJIeHHH aHTHrpaAHeHTa MoxeT
npHBecTH K HapylxeHHIO OrpaHHqeHHfl.

flpr peaJrH3arIHH pe3yJlbrara 2 orpeAeJlfleTcfl 3HarIeHHe grad Bx
B AaHHofi nr.rxe H IIpoHsBoA[tTcn ABHX{eHHe B HanpaBJIeHHH - grad 82

c 3aAaHHbrM ruaroM (6"rror I I I).
flpn peaJrr.I3aqHH pe3yJlbrara 3
onpeAeJrflercfl grad BD H ero
npoeKrlHq Ha rHneprloBepxHocrb
cyqecrBeHHblx orpaHI,IqeHHH, 3a-
TeM OCyUIeCTBJIfleTCfl ABHXeHHe B
HarrpaBJreHI{H srol? ilpoeK{Hr4 -

grad 82 (6.nox IV).
lloc"ue BbrnoJIHeHHfl onepaqnu

6noxotnl III rraox<er 6ntrt noryr{eH
oAHH r.r3 Tpex Bo3MOX{HbIx pe3yJlb-
TaroB: 2, | - yx<e I{3BecrHbIe HJIH
4 - roraAaHue B HeAonycrl{Myto
o6nacrr xorfl 6u no oAHoMy
Hs orpaHHqI4BaIorIlHX yc.nonufi
(cpaeHenue ilpon3BoAnTcfl s 6ro-
te V).

llocne onepauHu 6noxa IV uo-
xer 6rrrb noJlyqeH TaKx(e oAHH I,I3
rpex Bo3MoxHbIx B gauHoft cIITY-
arruH p$yJlbraton: 2, 3 Hgeect-
Hbie HJrr{  5- [onaraHneB HeAo-
nycrr{Myro o6nacrl xorfl 6sr ro
oAHOMy H3 OrpaHfiqHBalolrlHx yc-
noenl? (cpanHeuue ttpollsBoAurrcfl
n 6noxe VI).

flpu peaJrr{3aunr4 p$yJrbrara 4 unu 5 Heo6xoAHMo cpa3y }Ke BepHyrbcn
B AonycrrcMyrc o6.nacrr. Bosnpat ocyqecrBJlfleTcs no HanpaBJIeHHFo -

grad Pk (6nox VII). PesynbraroM erofi onepauuu flBJIflercfl Bo^3Bpar
B AonycruMyro o6.nacm B oAHoM H3 AByx Bo3Mox(HbIx BapI{aHToB: 2 unn

3 (cpanneuHe -  e 6nore VII I ) .-!,eux<euue 
B Aonycruuofi o6nacrw B HanpaBneHHLI - grad 82 (6not<

IV) nu6o B HanpaBJreHHH npoeKqnl{ - grad B2 Ha cyqecrBeHHble orpa-

HHqeHHfl (6.rror X) trpou3Bo4trrcfl, Ao AByxKparHoro noBropeHl'Ifl 3Harre-

una $ynKrrHH Bz c rorlHocrblo Io lB', - BTt l < e (649K {I, 3eelrlo-
rat 7), qro o3Hatlaer Aocrnx(eHue MHHHMyMa SyHxqHI'I B, (Pr, Pr, P""'

..., Pn) npn HaJrwLrr4u orpaHHqenufi. Iloc.ne eroro cJleAyer BbIAaqa p$yal-

Tara - 3Harleuux t,tHn B" H coorBercrBytoulnx err'ty Pt, Pr, Pr, .\', Pu

(6nor X I I).

IX.4. B.nox-cxeua pacqera onrlrl{aJlbHofo
pex(r.IMa rpaAI{eHTHbIM MeTOAOM npH HaJrW-

quu orpaHfi.IeHufi.
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s IX-2. Pac.ren oIrrEMaJIbIIbIX cJrrorlEblx perffiIINIOB SEeproencteMbl

o,qHoft H3 Uau6o.nee TpyAoeMKHX 3aAaq' peluaeMblx eX(eAHeBIIO O6le-

AHHeHHbtMH AHCneTIIepcKHMH yIIpaBJIeHI',IflMH' flBJIfleTcfl 3aAaqa pacqeTa

onrHMarrbHoro 6;;il"- ipuO"tiu o6teAuHeHuofi 3HeprocllcreMbl (OOC)'

Brr6op onTHMaJrbHOrO CyTorlHoro pexgMa B OAI{H npHeM HeBo3Mo)KeH'

"U* 
*n rpe6yercs OnTHMI'l3aqHq no AeCfTKaM TbIcfltI ilepeMeHHbIX c yqe-

roM npHMepHo TaKOfo x(e Konl{qecrBa orpaHHqeHHfi S Qopue paBeHcTB

r,r HepaBeHCTB, a TaKXe JIOfHqecKHx orpaHuueuu_fi. Ec"j^6^",1Aax(e yAanocb

cua64Hrn ery rpoMo3AKyto MaTeMaTHrIeCKyIo MOAeJIb scefi seo6xoAIluofi
----r-^-- -^.,,.n.o, 6n ^/lDnarrAIIlII-re SIIBM He B cocTogHHlr peruHTb TaKyrc
HHlPUPIuaUrrstlr rr-, \-vpyv{rvrr*srv 

MOe fpenfn).
onrHMH3auHoHHyIo sa4auy (no BcflKoM cflyqae 3a IIpHeMJIe
! !--- --:a=_--==^ -nn4=!4l r!^L/-!  ennqqv T{a !-IeCKOJIbKO 6Onee i lpOCTbIX nOA-
I  l a [ a n n n r l f l z ' { H r l  l l a . { l t n  l D  D L r y  J g q  r  t

;;;;. ff;;;-p;;6;;*u ,uau"u ont'r,ng3aquu cyrorrHoro pexil{Ma urL

cooTBeTcTByeT Hepapxuqecxofi crpyKType AucnerqepcKoro ynpaBJIeHHfl

O3C. B alropl{rMe pacqera orruMaJlbHoro cyrorlHorgpexl{Ma O3C' paa-

pr'O"r*r"" EAnrc u BuqHcJIHreJibHbIM ueHrpoM l"rasHoro TexHHrIec'

Kofo ynpaBrrerr"-mg , g cccP nol pyKoBoAcfeo*t B. M- 
f:t:::*:;

HC[OJrb3yeTcfl IIpI{H UHn AeKoMno3HIIHH H [poH3BOAHTCfl npeABapuTeJIbHbIH

p acq er no orAenbHblM r porp aMMaM 3KBI'IB arIeHrH bI 
i j:r:-l:p H crHK rp yun

craHUr{fi, xo{SuU'enioB .nI{HeapH3oBaHHbIx Bblpax(egufr' onpeAeJlslo-

qux 3aBHc'Mobiu oTHocHTeJIbHbIr IIpHpocToB noTepb aKTI{BHOfi naou*oc-

T H B c e T H ' u H a t p y 3 o K ' I I e p e A a B a e M h I x n o J I H H H S M s J l e K T p o n e p e A a q H ' o T
MorrlHocTefi sfiextpocTauul{ fi '

B a.nropuTMe yqnrblBaloTcfl cJIeAyIouHe Qaxropu:

1. flotepn aKTHBHofi trlouluocTu B cerl4'

2. OrpaHuueuun MoulHocru' nepeAaBat*o-1-19---Y:-T:.ftreMllblM cBn-

3flM. flpe4ycnaoTpeHa Bo3MoxHocrb 3aAaHllfl orpaHl{qeguft A'rq npfiMolo

n o6paruoro sanpanneuufi, a raKx(" All_ryyx eon 4onycruuofi pa6otlt'

KOrAa BeJIHqHHa fleperoKa orpaHHIIHBaeTcs BepxHHM H HHX{HHM IIpeAe-

;;ffi. Floao6urre orpaHgqeHt{fl xapaKrepHbl ArIfl repeAaqu ilocrorllHoro

TOKa'.
S.Coctaepa6oraroquxarperaToB.AnropHrunpeAycMaTpl{BaeTBo3.

MoxHocTt nu6opa onruMa.ursoro cocTaBa arperaroe' flqu 3roM yqHTbIBa-

eTcflBbIBo,4arperaToBBpeMoHT|4HgpeMoHTa'nycKoBblepacxoAblToIIJII{-
Ba, orpaH'qer{Hff rro cKopoctu Ha6opi *outooct" 

"u 
T3C (ot 15 Ao 35%

pa6oqefi MoulHocrl'I B uac)''*i.' 
l4.no.ilro"aHr{e 3aAaHgbrx pacxoAoB gHepronocHTeJlfl lryreM TIoA-

6opa roaQQnuueuroB JlarPauxa'
Vcnon'c onrgMiurbHocrg cyroqHoro_ pexHMa. I{enlrc onrl{Ml43auHu

cyTorrHoro pexffiMa aneproo6leAuneHufi fl'Brlfl'eT}fl' pacrleT Harpy3oK

(n * l) tna"tpo""anUH;1, npH Koropblx AJIfl Kax(Aoro tlaca cyToK cyM-

MapHbIe llsAepxrKn Ha rorJIIlBo 6yayt MIIHHMaJIbHbil:

O - 2 t,n,(P,): MI{H' GX-3)
j:0

rAe i - HHAeKcu T3C, cr - qeHa ycJloBgoro ronJIHBa Ha t-fi T$C (ans

f3C pr T3C, pa6oranuHl C 3aAaHHbIM pacxoAoM sHeproHocHreJlf ' BMeCro

c; BBo.rlfr"" #*i]i;;ffi- nurpu"*u .' raK )Ke, KaK H Arrn f3c)'

275



[pu MHHHMrr3aunrr E3AepxieK
orparrlrqeHr.rrr n $opue HepaBeHcrB,
i(H Bcex 3JreKTpocraHqNfi,

PY""(P i<Pln ' * "

Ha ronJruBo AoJDKHbT 6urs
KOTOpbte HaKJraAbrBaroTcff Ha

( i  :  0,  n) ,

yqTeHEl

Harpy3-

(rx-4)

(IX-8)

(IX-e)

CTAHIIHH

a raKx(e nunwfi sJrercrponepeAarrn

P I " < P I (  P ' f o * '  ( l : 1 ,  . . .  ,  r \ . (rx-5)
Ec"nH vs Bcex oJreKTpocraurlurl (rpynn) BbrAeJrHTb 1anancupyrcqyro

(c nn4excom <0>), To ycJIoBHe 6alauca axrueHofi MorrlHocrn B cucreMe
rrpr{MeT BHI;

n
D _  D-  |  a  \1  n
A - . - I ) ' T J t - / t t . -

v  -  ,  - *  a '
i : l

/ IX-6\

Onrulrnsarlnfl IIpoE3BoAHTct Anfl Ka>KAoro qaca cyror( fpaArreHTHbrM Me-
TOAOM C HCKJIIOqeHfieM Ha KaX(AOM IHare HTepaIIHH rrepeMeHr{brx, BbirrreA-
IUHx 3a AonycrHMble npeAenbl. OrpanaqeHnfl, HaJrox(eHHbre Ha Po u P6
yqurbrBarorcs unpaQHrn'rn Synrrtuamn ( $ I II- l):

Yo - gan 6anancnpyrorqefi craHqHH (rpynnnr);
V, - Aan IIHHHH eJleKrponepeAarln.

OyHxuaa Jlarpau)Ka c )nrero{\{ rurpa@nux QyHxuufi npHrraer BHA:
n r

@ - 2 t,B,(P,) * Vo * .:,P, + f
t:O I:l

Vcaosue orrrnMaJrbHocru pexnMa HafiAeM, auQQepeHunpyff ( I X -7) ro
BceM He3aBHcHMbrM nepeMeHrranu P, (i - l, ..., n\ u npHpaBHHBas qacr-
HbIe npoHsBoAHbIe 9i : A@nPt HyJIIo.

llporaseo4Hbre q, sBJrflrorcfl cocraBJrrrorrlnMu BeKTopa rpaAHenra Qynx-
uHH o H Bbrqr4cIfiIOTCg Ha KaX(AOM luafe.

,4,uffipenq{rpyff O no Pi H Po, HaftAeilr:

ept :4tbt+ i  # kit  *r( l  -o;) :  o,
l:l

g o :  c o b o * # + x . ( 1  - o J - 0 ,

-  I  } P t  - , - - r r  -rA€, .kir : 
ffi 

- xoaQQHI{LIeHr pacnpeAeJleHHfl HarpysKu i-tr

ua /-rc JIHHHTo gneKTponepeAaqu, T. e. HsMeHeHHe HarpygKr4 l-fi JIHHHLI
npa LrsMeHeHHrn Harpy3Ku i-it craHuHH Ha eAHHHrry MorrlHocrn.
Itlcr.mo.fliB H3 grl{x BblpaxeHafi ?u, noryrlHM:

(o, - P>-" * ,e P,) . (Ix-z)

+ i # u,,)rL -oo) - (3ouo* #i) (r -oi): 0. (Ix-ro)

flpu npn6rnxeHHn K onruMyMy rpor.r3BoAHas q, crpeMuTcfl K HyJIIo.
B (IX-10) o'o He 6yAer paBHa HyJrro, ecJrH B cocraB 6anavcw,pyrouleli

reneparopuofi fpyrrnbl noMHMo aJreKrpocrauuHr.r, HaxoAfluleftcs s 6anau-
cnpyroilIeM ysne ceru, 6ylyr BxoAprrb H Apyrue sJreKrpocraHlrnn.

, flp" pacrlere MeJIKHe sJIeKrpocTaHIIHlI o6terulnqlorcs B reHepgopuble

rpynrrbr, A.nfl KoTOpbrx__p^accqHTbIBaIOTCq gKBHBaJIeHTHhIe xofl. flocrpo-

eHlre aKBHBaJlesrsitx XOn npoII3BoAI'ITct npH ycnotsI{H oIrTHMaJIbHoro

pacrpeAeJleHlls HaIpy3KH nrex1y craHUHflMH legepaTopHofi rpyflnbl c yqe-

iorta Ilorepb B ceru.
B c.noxHbrx gHeprocr{cTeMax rpynnbl cTanqufi, AJIS KOrOpbIx crpofr-

cfl sKBHBaJIeHTHbIe xapaxrepHcTllKh, CBfl'sAHbI C ApyrHMI'I rpynnaMll HJLU

gHepfocHcTeMaMl,l,flHHHfMH SJieKTpo[epeAaqH' IIpHCOeAI{HeHHbIMI'I B Hec-

KOJTbKH* ToqKax 5cHoeHofi ceTl'l sHeprOcHcTeMbI. flpn 'TOM orHocI{TeJIb-

uuft npHpocr reHeparopHofi rpynflbl c ytleroM noTepb B CeTI4 saBHcpIT He

roJIbKo or IIarpy3KI'I rpynnu, ub H or Harpy3ol( Apyrux rpyll'-I:t-::yy

gKBHBaJreHrHyIo XOn reHeparopttofi tpyuflbl qeJlecoo6pa3Ho npeAc'Ia$u'r b

B Bg.trg ocuoeHofi ne.nunefinofi qacru' o[peAeJlseuoit IIpH HeKoTopblx IIoc-

TofHHbrx BHaqeHHflx Harpy3oK rpy[]Ir, li RoIrpaBKIi lia -ii3l'ieiieiii,ie iiaipi/3-

KH OCTaJIbHbIX rpyflu:
b r : f (P , )+EAb i .  ( IX - I 1 )

I

flonpanxa Lbt paccqurblBaercr no Qopuy.ne
Lbi : (6oi * 6iP) (Piou"n - Pir"*),

rAe P;o""q - Harpysra i-fi reHeparopuofi rpyflrbl' npHHsrafl B KaqecrBe

ucxoAuoft 1tpu pacrleTe He.nuHefisofi qacTn xapaKTepI{CTI{KH; P ir"* 
-

$axrnuecKoe (rexyUee) 3HaqeHHe Harpy3Kx sroro o6texra, onpeAeJlse-

Moe B npouecce onri{Mu3 agw pex<urtla OOC; 6oi H 6, - xoeQQuUlIeHrbI'

Bblrrprcflf eMbre npr{ pacqerax gKBLIBaJIeurgofi xapaKTepI'IcrHKI'l'

B eorpaxeuHe (iX-tO) BxoAflr 3aBHcflIIlHe or pexil'IMa BeflHtIHHbI oi

HPt ,^o iopo 'esapaHee-P lT . IHTb iBaTbHeJIb3 f .o r ruBbI I Iuc Iq IoTc f lcno .
Moulbro gKBHBaJIesiHltx XOil B xoAe I{TepaUHoHHoro npo[ecca B 3aBHcH-

MocTH oT aKTHBsoft naoquocTu' a TaKx{e oT cyMMapHOfi axtusuoil Harpy3-

KH al{eprocucreMbl no SoPUYJIaM:

0 i : )E iaPa+  
?  

6 , tP ,  *6 ;0 ,

Pt :4U"Oo+? kuPr*k rc .

3.uecr HHAeKc d orlrocl{Tcr K reueparopHblM' a'f - K

roulHe BeKTOpa rpaAHeHra 9r-

10 6-333

(Ix-12)

(Ix-13)

(IX-14)

Harpy3otIHbIM

rpynrIaM.-' 
"I"ruap'3oBaH'bre BbrpalKeH'fl (IX-13) H (IX-14) MolKHo HcnoJrb3o-

BaTb B TeX CJlytlaflx, KorAa pex{HM cHCTeMbI AaJIeK OT npeAeJIoB CTaTHqec-

rofi yctofiurasbctu. 
-B 

nporilenoM cflyqae Heo6xoAHMo BBoAHTb nonpaBKII

K OTHOCHTeJTbHbIM [pUpOCTaM, CH HX(EIIOIIII{e BeJIHqHH y n epeToKa MOIIIHOCTH'

AHarHs nrepaqr{ognoro npoqecca. Ha.Ia.nbHble 3HaqeHHr P9 (uyneeoe

npu6.unx<enne) AJIn KarrAoro_rlaca rIpHHHMaIoTcfl no pesyilbTaTaM pacqe

Ta AJIS npeAblAyqero qaca. IIo nafiAeHHbIM Ha rpeAbIAyIqeM IIIare HTepa-

UHH BHaTIeHHflM HaIpy3oK Pi u XOn crauunfi (rpynn) HaxoAHM 3uaqeuufl

b,. f lo (IX-lg) n (IX-14) nuuncrlneM oI u Po,, a no (IX-10) - cocraBrln-
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Ecnu P/ nuxoAHT 3a AonycruMble [peAeJIbI, To pactlerHoe 3HaqeHHe
MOuIHOCTH rrprrHr.rMaercs paBHbIM HapyrueHHoMy npeAeJy. _Ecnu Hapyua-
Iorcfl orpaHHrIeI{Hn (IX-4) ann P, unu (lX-5), ro B (IX-10) eeolurcq co-
orBercrByrcrqee 3HaqeHHe rlpon3BoAnofi mtpaQuofi $yuxulllt.

flocne BbrltrcJrenr4fl e; nporl3BoAHTcfl lrlar onrvursar\r4r4, cocronqufi

B onpeAeJreHrru H3MeHerrnfi HegasHcHMbIx repeMeHnnx APf no $opuy;re:

C-nwoafi

LPf :_ 1r,Hu(qf -efol

Ta1nuup 37. Cayvl{ pacqera nPH
paspueHofi XOII

( i - 1 , . . . , f t ) ,  ( I X - 1 5 )

rAe lrr - Maclrra6HuI:t xoeQQuqll-

' ;!' *f
eHT, a Q"p : 

ryT :
BeeAenue qi - elp u nepeMeH-

HO|O rUHOX(HTerq Hk, KOppeKTH-
pyeMoro B npoqecce HrepaqHH,
3HalIUTeJIbHO ycKopf eT cxoAH-
MOCrb HTepauHoHHofo rlpouecca-

Harpyexa craHuHH i noc"ue ft
IIIaroB (n Haqarie (ft + l)-ro ura-
ra) urep a\r4ur:

Pf+' : Pf + LP!.
tr{repauufl BeAercn Ao rex nop, ro-
Ka He 6y4er BbITIOJIHeHO yCJIOBHe:

b; or+t

b'i < P f

2  | t ,  I " t I
b; > P l

b'; | .rt I
l p r l < u o '

rAe e4 - 3apaHee 3aAaHHan Marlafl, BeJIHTIHHa Aonycrutvlofi norpeluHocrH.
B aJrropr{rMe [peAycMorpeHa Bo3Moxmocrb yqera pa3pblBoB Herlpe-

pbrBHocta XO[I, uJrJrrocrpupyroqascs ta6.n.37 nns cryqafl, KorAa 3Haqe-

nue P!, nonyqeHHoe Ha npeAbrAyrqeM IIIafe I{TepaqHIa, HaxoAHTcfl B ToqKe
pa3pblBa.- 

Ecnz npu pacqere no MeHbrrreMy 3HaqeHurc OIIPT e ro.Ire pa3pblBa

b'r rroBor- 3HaqeHI{e Pf+'MeHbrue rpeAblAylqero (cnyuafi l), ro ero 3Haqe-
HHe 3afiorvri.rHaercfl H HcrroJlb3yercs B AaJlbrrefiruux pacqerax. Ecnu x(e

Pf+t oKaxercs 6o.nru e P! (cnyuafi 2), ro AeJlaercfl uoeufi pacqer H.arpys-

xta Pf+' npn bi; paBHoM 6onnnreuy. sHaqeHllto B TotIKe pa3pblBa Ul Gry'
uaft 3). B rou cfiyqae, KorAa P!*t > Pht, npnHuMaercfl .e.ro HoBoe 3Ha-
rrenue (xar H B cfiyrlae l). Ecnu Pl+' < Pf ,rosHatlenue Pf+t npuHtauaet-

cs paBHbIM pl rc cJleAyioqero luara.

Ec.npr HcxoAHoe gHaqeHue Pf naxol'llTcr He B ToqKe pa3pblBa, To nocJle

pacqera Pf+''npoBepflercfl, He HaxoAflrcf rIH MeXAy Pf A PY+' rotIKH

purporuu. Ecln Aa, ro Pf+t flpunuMaercfl paBuofi uoulHocrn B 6nuxait-
fued roqKe putpotu. PaspsrBHbte yqacrKH XO|I 6ana*cwPFourefi T3C

arrnpoKcHMHpyloTcff HaKJIOHHbIMH yIIaCTKaMH TaK, .ITO6H noflyttHTb He-

pa3pblBHyro XOn.- 
Vqet orpaH'qennfi BHEa HepaBe'crB' B cflyrlae HapyuIeHI'Is orpaHu-

luepexoa x b;)
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qenufi BrrAa HepaBeHcrB HcnoJrb3ylorca rurpaSnne QyuKqHH (cr". S III-l):

v i :  f  te t -P)r : tpr , ,  ( IX-16)

rAe 4 - HapynesHuir [peAeJr, pi--_ BeJIHTIHHa orKJIoHeHHff nesaeucnl\aoft

n"p"ni.""ofi 
^or 

npeAeJla , d) - xoa'Q4uUueHr; HHAeKc i o6osnaqaer O uttw I

( l  :  1 ,  . . . ,  n ) '
flpn sroM K

rvrofi uepeueusof,t
qacruofi npousso4Hofi qe.resofi QyHxuuu tlo He3aBI4cH-

Ao6as nfl,ercr cJI araeMoe:
dV, d'I'i 0P i 0P i-dF; : ni, 

' 
7p;: orPi -dF ( IX-17)

3Aecr Pi -.nro6ofi Br{A orpanuqennil IIo Molrluocrl{ arpenaroe T3C HrH

f3j6, no nponycxuofi cnoco^6uocrr.r JrHHI{t? a.nexrpo[epeAarln H r. n-i Pi -

,{ongcnuaan oorocllt /ongcnuuan oo/iacnb

1epanuvetue
I

IX.5. I,ln.nrccrpauan cnycKa oro6paxaroqefi ToTIKH K onrl{MyMy, HaxoAsl4e-

^nyca'suyrp' 
f#*: lx # T T,T 1%*?'1ffi:: o6.rr a*r :

HarpysKa roro rrurvt utloro arper ara HJII4 craHqHH. Taxuu o6pasou' qacr-

Hafl, npor{3BoAtu^ ftorpeAerqer 
BJITIflHHe HarpysrH P, Ha nepeMellHyto

BeJrr{qHHy Pr. He4ocrarKoM TaKoro cnoco6a yrlera orpaHlrqesuf,t fBJlrercr

ro, qro 
ffi+ 

0 ronsro B roM cryqae, KorAa pi* 0. flostoMy, ecJII'I pe-

IIIeHI{e HaXOAHTCfl. Ha rpaHI{Ue AOIIyCTI4l,lOfi o6.rraCTH, TO OrpaHUuenue Pi

HapyruaeTcfl o6ssatefllHo. AeficreHTeJIbHO, paccMoTpI'IM..ABa cJlyqas'
'f). p"reHge (rovxa 1/) uaxo.u,Hrcr BHyrpt{ Aorlycrurraofi o6nacTH (pHc.

IX.s, a) B KoopAI'IHarax He3aBHcHMbIx [epeMeHHbIX'
B'eroru cryqae rpaeKTopufl BHe AonycrllIraofi o6.nacru or HcxoAHofi roq-

KH I 6y4er onpe4enflrbcfl rpaAHeHToM c yqeroM urrpa$Hofi QyuxUuu'
Kax rorrbKo oio6pax<apqar rorrKa rlollaAaer B Aonycrl4Mylo o6.nacrl

i"on*u III), ur"paquaa QyHxUI{fl npl{Mer HyJIeBoe sHaqeHue H Aa'nrHefiuree

iu"*."re'bya"r ocyqecrBJrflrbcr no aHrurpaAl{eHry ue.resofi Qyuruuu
6es yuera unpaQuoft SYIIKIIHH-

il. peureHue'(rovxi-X) uaxoAr.rrcfl Ha rpaHnlre AonycrHuofi o6nacrr4

(pnc. IX.5, 6). B eroM cryqae oro6paxarouaq rorrKa, 6naro4ap i:?_y.\"#?
rurpa$uofi 

'SyHxunu, 
6ucipo nonaAagr E_AorlycruMyto o6nacrr (roura / 1)'

Ho B CTopoHe oT pelxe11fl - T6TIKH X. Kax rOJIbKo orO6pax<anqatl Tor{-

Ka ronaAaer B AonycrllMyto o6.nacts, mrpa$Han QyHr<UI'If cTaHer pa.9Hgt't

HyJrro H npld rIocJIeAynII\eM ABHX(eHHH ToqKa nurfiler H3 AOIIyCruuOfi o6-

Jracru, Ho HecKoJIbKo 6nuxe K peIxeHHIo.
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Tarnu o6pasou, coBepuaq xo.ne6areJlbHbre ABuxeur.rff, oro6pararculaq
TorrKa npu6.nusuTcrr K pelrreHHro, oAHaKo BcerAa c HeKoropbrM Hapyue-
HHeM orpaHnqeHufl. VeeflLIqeHHeM xoaSSr4[HeHTa d BeflHr{HHy sroro
HapyrueHur Mox<Ho cAeJlarb cKoJIb yroAHo ua"noir, Ho npu sroM 3aMeAJrfl-
eTcfl cxoAHMocrb npoqecca.

I{nx.rru onrHMH3a\uH [oBTopsnrcfl Ao Bbr[oJrHeHHfl HepaBeHcrBa:

l P i l ( u t  ( i :  l '  - . -  ,  f t ) ,

rAe Ep 3aAaeTcfl 3apaHee.
fIpH onpeAeaeHuu HanBbrroAHefiruero cocraBa pa6oraroqero o6opy4o-

Banun KpHTepr{eM BbrroAHocru ocraHoBKH arperara Ha i-fi craHqHH rrpa c}rn-
>r(eHHH Harpy3Ku (unw, flycKa nppl noAbeMe Harpy3Ku) nnnrercfl BbrroJr-
HeHHe ynporqeHHofo ycJIoBHfl ($ V-6):

B'y"* - 0. (IX-!8)

SAecr LP, - cHH)KeHHe Harpy3xw, i-it craHuLIH B cJryqae ocraHoBKH arpe-

rara npH nocToflHHoM oTrrocHTeJrbHoM npHpocre cHcTeMst bii LB t - cooT-
BeTCTByrOrqee cHH)KeHHe tracoBoFo pacxoAa ronJrHBa Ha i-iq craHul4Hi r -

olrsAaeMoe BpeMfl rlpocTofl;
nocJle ocraHoBKH. flpu yrlere

B,: LB,- rc, i'!t;i -

b'i H b"i
rorepb
: 1 , ( 1

- orHocHTeJIbHhIe rlpHpocrbl Ao H
B CCTH

- o).bt

Ec.nH B, ) 0, ro afperar ocraHaBJrrBaercfl, B, 10 - ocraercfl n pa6ore

( n y c r a e r c n H 3 p e s e p r a ) . f I y c t n r y _ b i c p . E c n u T ! 4 3 B e c T H o , T o

Molr(Ho rrocrpouTb xapaKTepHcrHKI{ B, : f (b) AJrfl Ka}KAoro arpefara
sapaHee no nporpaMMe pacrrera XOn craHuHH. flo HHM Mo)Kuo Hafiru
b*pnr, onpeAe[flroqee BblroAHocrb [ycKa HrrH ocraHoBKla arperara.

Vqer 3a1annoro pacxo[a aHeproHCcrITeJIfl. nnn eu6opa xoeQQnqu-
eHToBor, noAcraBJrfleM n (IX-10) er'recro 3HaqeHnfi ct tl3BecrHble I{s npeAbt-

Ayrqero (k- l)-ro luafa fiTeparrlu sHaqeHur of. flpousne4a nocJleAo-
BaTeJrbHo pacrreTbr AJIfl KaxAoro qaca, onTHMH3HpyeM cyTorlHblfi pexuu
ri onpeAenfleM cyrouuuft pacxoA gHeproHocuTe.Ilfl (uanpnrvrep, BoAbI

rcC) VI H eto orKJIoHeHufl or saAaHgoro:

Lw.f :w: -Vf . (IX-1e)

nnn ycTpaneHufl oTK.nosesufi Heo6xoAuMo yMeHbruHTb q! nns, rex I3C,

y Koropwx LVI >0, HyBeIHtIHrb, ecJIH LVff { 0, IIIaru Hrepaquu roB-

Topsrorcfl, rroKaue 6y1et AocrHrHyro ycJIoBue L,V?: 0 c saAanHofi roq-

"otfil#;AoK pacqera cyroq'oro pex'Ma B qe.rloM. baox-cxeMa nporpaMMbl
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roarpQHUHer{TbI di !,Jtfl pacrleTa nonpaBox L,b1, a TaKxe xoeQQnUHeHTbl

rurp'aQunrx Qyuxuuir s,. Eloxl.t BbIIIOJIHflIOT cJIeAyIoulHe onepaul{H:
^I ^ 

onp6lieoaHge HoBbrx sHaqevuit Hatpy3oK craHuufi no BbTEIHcJIeH-

HbrM Ha IIpeAbIAYUervr uale I{TepaUHI'I Harpy3KaM CTaH[ufi Pt I't H3MeHe-

HHflM Harpy3oK AP,-
II  -  onpeleneuue no ( lX-14) Harpy3oK

nusufi.
I I I  -  orpeAerleHue IIo ( lX-l l)  u (IX-12)

OIIPT cranllnfi (reneparopHblx rpynn) H

nonpaBoK K HHM.
IV - orpeAerleHl{e no (IX-13) orHocH-

TeJIbHbIX IIpupocroB I-IoTepb MoiiiiiocTli B

ceTH [I nO[paBoK K HHM.
T  7  FAy r  y rn  ^A^TaE  r r s ra \ r t r - r iY  R t r - t {T f i -

Utf PEAEJfEff 
I lg \- \ ' 'uI qutvrrvlrrrrr ' r

pa rpaAueHra ue.nenofi QyHxuuu (IX-10)'
- 

VI - npoBepKa BeJIflqIIHbI cocraBJlflFo-

u,efi nexrcpa rpa1Heura. EcnH oHa MeHbrrle
HanepeA ea4auuofi BeJIHqHHbI E' To npou-3Bo-

Lr{Tcr rpoBepKa orpaHnueuufi (6.nox VII)'

ecJIH Her, To BblqHcJlflercfl BeJIH[II4Ha IIIara

onrLIMH3 a\Hfl (6.rrox IX).
VII - [poBepKa BIITIoJIHeHHS ycJIoBHH

orpaHutleHufl. Ecnu ycJIoBHfl BblnorHflIorcff'

To npouecc oKoHtIeH, ecJII4 raxoe-lu6o

orpaHraueHlae. HapyureHo' ro nepexoA K 6no-

xy  V I I I .
VI I I-npupaBHHBaHHe MoulHocrH HapyueH-

HOMy npeAeJly npH HapyureHul'I OrpaHHrIeHHfl'

IX.6. B.aox-cxeua aJlropHTMa onrHMI'IsaqlIH cyroqHofo

pex(HNIa sHeprocHcreilIbl fpaAI'IeHTHbIM MeTOAOM'

IX - BbrqHcJreHHe no (IX-15) BeJrHrrHHbr .uara onrI,IMHsaUHH H ne-

pexoA K 6.noxY I.- 
Taxne pactleTbl npoH3BoAfTCf AJIS Kax{Aoro qaga cyTOK.

S [}(-S. B66op Ea1Bblr'o4nefimero coe1ana pa6otaplqeno
o6opy4oBaEEa

IlpnueueHne Merola AHHaMHqecKOro nporpnruME{poPaq1t. 3aAau cy-

tou"rfi rpaQux HarpysKtr T3C P, (t)t^ P_acxoAHble Bt (Pt) u flycKoBble

Bn (r) xapixteptnciuxu arperaroB (S V-6).-""Tpe6y.i." 
A"rrq xaxAoro MoMeHTa BpeMeHI{ onpeAeJII'ITb raxofi cocTaB

pa6oiarottl"* arperar^oB, npu KoTopoM MHHHMI'IsHpyercfl cyMMapHufi pac-

xoA ron JwrBa scefi T3C 3a nJlaHl'Ipyeruufi nepao4'^ --
onHcHeaeuufi HHx(e anroprutnu 

-paspa6oran 
o3K Mo.rAaecxoft ccP

noA pyKoBoAcrBoM AoKr. rexH. Hayx B. f. xypaBJleBa.
ni" peIxeHHtI saAarlu HcnoJlbsyeTcf l{TepaqugsHufi ilpgqecc' cocTof-

u1nfi H3 rpex sTanoB.
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l - B'6op cocraBa pa6orarcrq'x arperaroB 6es yvera nycKoBbrx pac_xoAoB.
Sror oran cBoAr{Tcff K 3aAaqe pacnpeAeJreH'r Harpy3KH Mexqy arpe-

l3tT1,:^peul_aercn MeroAoM AHH aMr{qecKofo nporp aMM H poB aH 
"" 

( s vri i-zl, npHr{eM CqHTaeTcf' IITO AOnyCTI{Mafl Harpy3Ka arperaToB MOX{eT H3-MeHrrbcfl or HyJIfl (a ne or MHHHMa"rrrHofi) Ao naaxcutrra"nsuofi, Ho ee 3Ha-qeHHflM B rlpeAeJlax 0 I Pt( Prr,*," coorBercrByeT pacxoA TonJrHBa B, J
- oo, T. €. Harpy3KH B STOM AHana3oHe HeAOnycTHMbr.

Ha sroM 3Tane onpeAeJlflIorcfl'sHar{eHHrr MorrlHocrefi arperaroB B Kax(-
yl! MoMeHr BpeMeHH. Ecnu Pr :0, ro afperar B AaHHbtfi voueHr AoJrxeH
ObITb OTKJI}OIICH.

floHcx sKcrpeMyMa (IX-22) raKx(e npou3BoAHrcfl MeroAoM AI{HaMHqec-
KOIO nporpaMMI,lpoBaHHs.

flp" flycKe arperaroB H3 xoJroAHorococrofHHfl nycKoBble pacxoAbl He

. 3aBHCflT OT AJTHTeJTbHOCTH rrpocTofl H HA 9TOM STane B pacqeT He BBOAflTCfl.

3. Vqer Brr*rflHvrfl, nocJreAyr,oqero pexHMa Hafpy3KH gHeprocHcreMbl

Ha nnr6op cocraBa o6opyaoBa*r4fl. floc.ne roro, KaK orlpeAereHbl onrHMailb-

HbIe MOMeHTsI OTKJIIoqeHHfl vI BKJIIoqeHHfl arperaToB (ttior, tri"^n)' Hyll{Ho

npoBepl4Tb lleJrecoo6pasnocrs pa6oTbl KaXAoro H3 HI4x Ha KaxlAoM HHTep-

BaJre BpeMeHH. llo^srortry 2*JIfl KaX(Aofo pa6overo HHrepBaJIa (tti'*n,

tt,i+r or) Heo6xoAHMo [PoBePHrb:

ul-"orroAHo JIII He BKJIIoqam i-fi arpelar B AaHHoM HHrepBaae (i;;"*r,,

4.,,+ror), oCTaBIqg IIpH STOM OCTaJIbHOfi COCrag afpefaToB HeH3MeHHbIM;

6l- euro1uo Jrvr 3aMeHHTb i-Pt arpelar B AaHI{OM HHTepBaJIe (tii"*n,

tr, i+ror) xaruun-;u6o ApyrI{MH arperaraMn-

Ecnu B p$yJrbTare raKr{x [poBepoK oKa3aJlocb BbIroAHbiM 3anpe-

THTb pa6ory i-ro arperara B i-M HHrepBaJIe, To, Bo3Bpaulaflcb Ko BTo-

poMy sTany pelxeHuf sa:|\aqvr, cJIeAyeT yroqHuTb rpaHHllbl HOBO|O HHrep-

BafiarrpocTof (t,ior, ti,i+ru*n) I{ IIoBTopHo paccMoTpeTb Uenecoo6pa3HocTb

Barrpera pa6oru i-ro arperara B npeAbIAyuIeM pa6oueu I'IHTepBaJIe'

TaNgrra o6pasou, Ha nepBoM rlrare HTepa[HH HaxoAflTcff MoMeHTbI nyc-

KoB H ocTaHoBoK KaX{Aoro arperata. Ens, ycKopeHun pacqeTa arperaTbl

paccMarpgBaroTcfl B IIopsAKe y6Ueauun ux M6IIIHOSTH.

Bropofi vt [ocJreAyroq[e uatH r{TepauHl{ HaTII HaIOTCfl C OnpeAeJIeHHfl

MOMeHTOB tsKJrrOqeHHfl vr oTKJInqeHIIf caMofo MoIIlHofo arperaTa npH

QraxcHpoBai.rHbrx cocToflHHflX OCTaJIbHbIX, OnpeAeJIeHHbIx B KoHqe npeAbl-

otffT"fff?r*ooro 
rilara Hrepau'r4 onpeAeJlrercn cyMMap'uflt pacxo^

TonJrHBa B cr.rcreMe. llpouecc npeKparqaercfl, KorAa pacxoAbl TOTIJII;IBa Ha

s-M H (S - l)-rr4 ruarax HTepaqHH MaJIO OTJIHTIaIOTCfl' T. e.

l B , - 8 , - r l ( t r .
Enox-cxeMa aJrfopr.rrr\{a Bbrrrucfleuufi no onucaHHoMy MeTOAy noKa-

saHa Ha puc. IX.8. Enoxpt BblnoJlHflior cJIeAyIoIIlHg onelallul4:
I -sio4 HcxoAgoft rnn$opuaquu: pacxoAgble Bt (Pt) v uycKoBble

8," 1r) *pu-*tupgcrrrKq arperaroB, cyrcunufi rpaSI'IK Harpy3KH P, (t\

r{ AOnycTHMbIe I,IHTepBaJIbI I43MeHeHHf Harpy3oK arperaToe Pir*n H Ptro"i

II - pacrpeAeJleHue Harpy3Kvt u eu6op cocraBa a_lPgIaToB AJIfl Kax(-

Aoro qaca 6ee yuera nycroBbrx xapaKrepHcrHK ($ vIIl-2);
III - eu6op oqepeAHoro arperara B nopflAKe y6ueauun HX HoMH-

HaJrbHofi MoIqHocrI{;
1y - BbrflBJreHlre uHTepBaJroB pa6omr 14 llpocrofl arperaroB (enarut

KoHqaercfl nepnrrfi sTan Pacuera);
V - BbrAeJreHue oqepeAHorg i-ro uHtepBaJla tlpocTofl i-ro arperara;
VI - BbIqHcJIeHHe uaxcAB;l w coorsercrByloulgx eMy L,ttio, rI

Lti  1r*ni
Vtt - HBMeHeHr4e cocraBa arperaroB B coorBercrBl4ll c HaftAeHHbIMH

L, t i lon u  L t t l r *n i
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il-l)-i _unnepdatpdfamu ri uameptatl
nntfnm t t

Pu 9Vtttgt

(j*t)-u qnnep1at
' ^ ^ , f ^ - .  

-
!(ruuil!D!

taxn(it) hnmg-, ton,ti tonra.i tAor,1irt,1 t

IX.7. Hurepeanu pa6oru E rrpocros arperara.

2. onpeaeJleHHe MoMeHToB BKJrroqeHHr, 14 orKrroqeHHr arpefaroB c yqe-
TOM [ycKoBbrx pacxoAoB.

Paccluorpuu i-i4 r{HrepBaJr rrpocrorr (t,ior, tri"*n) i_ro arperara
(P"". IX^.7). Ecau yMeHblx'rb eror HHrepBafl, r. e. cAeJrarb efo paBHbrM
{tiio, * Lttior, t,ir*n - A tiir*n), ro ny.nou"ra pacxoAbr yMeHbrnarcs
BCJIeACTBI'Ie yMeI{bIXeHHfl [pOCTOff, a TaKX(e HecKOJTbKO yMeHbrxHTb-'cfl 

pacxoA roruIHBa. Ha nupa6orKy sJleKrpooHepruH 
" 

.".r"r. (sa cuer
yMeHbrxeHHf oilPT..s qacbr pa6orsr-arpdrara), Ho yBeJrHqHrcf pacxoA
TonJILIBa Ha xoJlocrofi xoA sa C.Ier pa6orrr arperara B HHrepBaJr ui (tLJ
trior_* Alrro") H (tri"*n - A ti i . *n, t, ir*n).

O6uree r{3MeHeHHe pacxoAa rouraBa:

6Bii : Bin(ti6*n- t i io).- Binl(tt ir*n- Ltriu*r) - (t, io, * Lt,ior)l -
- A,Bii"^o (Afrior) - ABij"^o (Al,i 

"*."),
(Ix-20)

rAe ABa nocJIeAHHx cJlaraeMblx - H3MeHeHHe pacxoAa rorrJruBa pa6oraro-
qux arperaroe. OnraMaJIbHhIMH gynyt raKue rpaHuitbr HHTepBaJra npoc-
Tofl' npH Korophlx cHHx(eHHe o6qero pacxoAa ronJrr.rBa MaKcHMaJrbHo;
HO

: 

*u*. 6Bii : 
orr,-!Jir,"*nla,Bin[Gii"*n- 

Lttir*n) - (t,io, a A46r)l *

* AB;1", o(Lti1 | * ABiiu,o (Al,i"*.,,)). (IX-21)
' Ecnu o6osuaqnm Ltri"^n + A tiio, : Ltii, To np6 ero Suxcu-
poBaHHOr\4 3Haqer{HH Haxox(AeHHe MaKCHMyrr,ra QyHxryuu LB;7 paeuocgJib-
Ho onpeAeJreHaro MHHHMyMa eyHxrIHH oAHofi neperrlenuofi L'tlor:

OB'in- 68ti(Ltrior) * LBii(A/,iu*r,) - A,Bii(Ltiior) *

{ L'Bt1(Lt,i - Lttio,).
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TO OcyqecrBJrflercfl nepexcA K 6.noxy XI, ec.nu Her, To nepexcA K cJreAy-
nuleMy HHrepBaay pa6oru (6.nox XV).

XI - HcKJrroqeHHe arperara Hs coc-
TaBa pa6orarorrlux H noucK HoBoro on-
THMaJrbHoro cocraBa arperaron (as oc-
TaBIIIi4XCS nOCJIe HCKrrf)qeHHrr l.-ro ar-

perara);
XII - B5IIII4CTeHI4e I{3I\.4eI{eHHg pa-

cxoAa ronJrnBa LBii npu pa6ore AaH-
HOIO COCTaBa;

XIII -  npoBepKa ycJroBrin A,Bi1 )
) 0 ;

X IV - 3anoMHHaHHe paccruorpeH-
HOrO COCTaBa;

XV - npoBepKa npoch,rorpa Bcex
HHrepBaJron pa6oru f-ro afperara;

XVI - npoBepKa npocMo'ipa Bcex
afperaroB;

XVII - eH.rHcJreHHe pacxoAa rorr-
JrvrBa B, Ha s-M rrrare r,rreparlr4u;

XVIII  -  npoBepKa ycrroBr4n lB, -
-  8 , - r  l 4  ea ;

XIX - 3aroMuHar{He paccMorpeHHoro
cocTaBa;

XX - nerrarb uafiAesHoro cocraBa

IX.8. Bnor-cxeua arroparMa shr6o- utpilul:l-^ 
-

pa HauBblroAsefiurero cbcrasa pa6o- lrOHflTHe O MeTOAe BeTBelt H rpaHHII.
iarcqero o6opy4oaanr{ff MeroAoM Arr- Mero.q eereefi H rpaHHIl, npeAJlox{egnufi
HaMuqecKoro nporpaMMupoBannfl c JIgHAoIu vr Aofirou B l9O0 r., 3aKJrIo-
yqeroM rlycKoBh.x xapal.'eprcrldtr' qaercq B cJIeAyFouleM. Heo6xoAHMo I\{H-

HHMH3lrpoBarb QyuxUulo
g:  f (x) ,

rAe .r - B o6Ir1ena cnyqae n-irrepuuft BeKrop.
Ha penreHHe HaKJlaAbrBaercq psA orpaHnrleuufi, TaK rrro coBoKynHocrb

BO3r\{O}KHbrX peUeHnfi O6pasyer HeKoropoe MHoxecrBo Q, K KoropoMy
npHHaAJre>KuT X.
^ AonycruM, qro Mox(Ho uafnu rorrHyro HH)KHroro rpaHHuy QynxuraH
f (x) Ha MHox(ecrBe Q u ua nrc6ou ero rroAr,tHoxecree Qr c Q.- tlacro
BMecro roquofi unxuefi rpaHuqbi, BbIqHcJIeHr{e roroporl o6uqso cJroxHo,
eu6nparcr HeKoropoe arnpoKcllMupyroqee ery Qynxuuro BbrpaxeHi{e,
A€uouee 3aBeAoMo MeHbIIIue sHaqeHur npn Tex x(e apfyMeHrax (no noe-
MoxHocrr sra pa3gaua AoJr)KHa 6urs HaaMeHburefi). Taxoe a[rpoKcr{Mr{-
pyrorqee BbrpilKeHne Ha3oBeM oqeHoqHoil Qgurcqueil.
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Ecnu o6osHaqurb roqHylo HHXil{FoIo rpaHHrly HIrH oueHorrHyro Qyn-
KUlfio AJrs qereeofi QyHxquu f : f (x) Ha HeKoropoM rroAMHoxecree Q,
rlepe 6 (Qr), ro or{eBHAHo:

( (A) ( I ( , r )  Ar rn  x€Qi .

_ Ec.rru pas6urt (paseernum) naHox(ecrBo perueHnfi Q nexoropbrM crroco-
6ou ga n HenepeceKauqHxcfl noAMHox(ecrB Q;, BbrrrHcJrHTb HHx(HHe rpa-
!-uusr t-(Qr) d.tts ecex noAMHo)KecrB A, u uaiirw raxofi BeKrop .r €'Qi
( l  <  j ( n ) ,  q r o

f  ( x ) : ( ( Q i ) ( ( ( Q , ) ,  i : ! , . . . ,  n ,

IX.9. OxoH.iaHue npoqecca perxeHut
npfi paBeHcrBe sHa'reHufi [eltesor?

$ynxuarn u uuxuefi rpalruqrl.

{ - )
n
u2

@ @ @ @
6

IX.10. llpouecc BerBJreHIts.
0

ro BeKTop x Qyner IacKot\{bIM perleHrleM. Ha puc. IX.g, a npr{BeAeH cJry-
u a f i ,  K o r A a  f  ( x ) : 6  ( Q ) ,  a  H a  p u c .  I X . g ,  6 - f  ( x ) :  (  ( Q t .  E c . n u
taxofi BeKTop t He nafi1eu, To cJreAyer nu6parl uau6oJree nepcrreKruBHoe
AJrfl AaJrbsefrnrero pas6ueuufl noAMHoxecrB Qi, y Koroporo HH)KHflf rpa-
HHI{a 6 (Qi) HaHMeHbuIafl. flcf.astnn K HeMy Bce HepasBerBJieHHbre Ha

cJleAylorrlHe BerBJIeHlIfl. Pauxarau BbIAeJreHbr re noAMHox{ecrBa, cpeAn
KOTOpbTX pa3brcKHBaeTcfl nepcneKTHBHoe.

llpouecc npeKparqaercfl :
1) ec"rrH uafi4eH bexrop ,c raxofr, urc f (x) : ( (Qi), rae Q c A.

B npouecce BeTBJIeHHT MolKer nofiyqnTbcfl noAMHox(ecrBo Q, cocroqqee
H3 OAHO|O BeKrOpa - perueHHfl;

2) ecrrr lf (x) -6 (A/) l< e, rAe €-3aAaHHaff rorrHocrb perrreHun,
a  x  €  Q i .

OcHosHrte rpyAHocru rpHMeHeHHff MeroAa aereefi u rpaHr{rl 3aKJrro-
Ilalorcfl B HaxoxAeHI{I{ cnoco6oe Bblqr{creHuq ro.rHofi Huxseft rpaHuuhr
f (x) (oueHrn) H BerBrreurrn.
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B uacroflqee BpeMr Her KaKux-.nu6o o6utux YKasaHl{fi ua sror crler.

Moxso roJrbKo cKa3arb, rrro cnoco6 BbIrIHcfleHHfl HuxHeii rpaHHubl

(ouenxu) u cnoco6 sersneHHr qacro onpeAeJlfliorcfl cneuraQuxofi saAaqu.

MeroA sereefi H rpar{Hu HMeer HeKoropbre npel{MyqecrBa rlepeA AHHa-
MHqecKlrM rrporpaMMupoBaHr.reM, rax KaK ue rpe6yercfl aMHTuBHocrb IreJIe-

nofi QyHKUHr4, a raKx(e AJrs UeJroro prAa 3aAarr 3Harlurerbllo yMeHblxaercff

o6reu Bbrqr.IcJlesufi.
B rc >r(e BpeMfl npr4MeHeHue ero, KaK LI MeroAa AuHaMi4qecKoro npo\paMMH-
poBaHHr, Aaer Bo3Mox(Hocrb onpeAeJIHTb HauMeHbulee (yau6onsruee)

3HaqeHI{e [e.nenofi $ynxuuu B o6.nacru
r.r3MeHeHHfl aryMeHToB.

llpuueneHue Mero.[a eersefi il rpaHl{q-
flpn ucnoJlb3oBaHnvr MeroAa serseft H rpa-
HIIU OCHOBHaff TpyAHOCTb 3aKJIIOqaercf B

Haxox(AeHHH Hl,Ixuefi rpauuubl MHHHMII3H-
rnarc 

pyeMoro QyHxuuo*aila u cnoco6a BerBJIe-

nunvx.rroft HVfl, AOIIyCTHMOTO MHOXeCTBa peUreUUfi.
xafaxte- flpHueHureJlbHo K 3aAatle uu6opa HaHBbI-

roAHefiruero cocraBa pa6oraroqero o6opy-

AoBaHI{fl A. U. JIase6HHx IIpeAJIoxHJI
sru orrepaur4u BbrnoJrH.flTb cJreAynquM o6pasou. 3a4auy nu6opa

cocraBa o6opy4oBaHr4fl Mox(Ho cBecrr{ K saAarle pac[peAeJleHHfl Harpy3KI{

.MexAy arperaraMu, pacxoAHble xapaKTepncruxrl Koropblx B 1 Q ) Ao-

.noJIHflIOrCq rOqXOfi

0u 
Pnu, P'

IX. l  l .  l locrpoeHue
orn6aroueft pacxo4uofi

pt4cTHKH.

T. g.

B i - 0  f i P u  P i : 0 ,

f  0 nPH Pi :0,
B i P i) : i u, (ot np" d,*o,( Pi ( Pi*"*".

OAHaxo pelxeglle sa4aqv p acnpeAeJleg l{fl _H arpysKll MexAy arp eraTaMH

c. pacxoAHbIMI{ xapaKrepHcrI,IKaMH BI4Aa (IX-23) ycJloxHflercfl 3a cller

pa3pbIBHOCTI',I XapaKTepI{CTHK.'- 
!"*"HHM Kax(AyIo I{3 TaKHx xapaKTepgcrgK Hau6o.nrueft

$ynruueft Fi (Pi), gaAaHuofi Ha orp$Ke 0 < P; ( Pi"u*",

psrcIlleft YcJroBI{Io

Pi (P, ( Bi (P)

(IX-23)

nnnyxnoft
yAoBJIeTBO-

(IX-24)

IIpH Pi - 0 r1 Pi*^ ( P; ( Plnu*. H HaslteaeN,Iofi eomgrcnofi oeU6A'

,ottwti.-c 
sroft ueJrbro npoBeAeM r.r3 Harrala KoopALIHaT KaCaTeJIbHyIo K pacxoA-

Hoft xapaKTepHcTI,IKe, KaK noKa3aHo Ha pldc. IX.l1. VpanueHue stofi

KACATCJIbHOfi

nl
B i : * P , ,

t i

rre P'i u Bi - KoopAHuarrr roqKr.rKacaHufl. Tor1a

u p u  0 < P i < P ; ,

npw P,\ ( Pi ( P,"u*o

npeAcraBJrfler c66on ypaBHeHHe euuyx.uoft oru6arcqefi pacxo4uofi xa-
paKTepHcrHKH.

PaccuorpuM BcnoMorareJlbH yto 3aAarly, gaKJrrorraroqyrocfl B MHH HMH3a-
qHH $yHKuHH rexropa P: 

n
FO(P)

i : l
npH orpaHHqeHr{fx

n

2  P i :  P z ,  o
i : l

0 ( P i ( P i * " * " .

3ro o6uqsas saAaqa pacnpeAeJreHufl Harpy3KH
npu $rtxcupoBaHHoM cocrane o6opyAoBaHua. flycrr

Fi (P;) : (rx-25)

(rx-26)

(IX-27'l

(Ix-28)
Mex(Ay arperaraMH
BeKrop Vo : (P?,...

..., P2) - ee perueHue.
flp" noAcraHoBxe nexropa P0 B BbrpaxeHue

MaJrbHoe 3HaqeHHe QyHrquu:

uuu .Fo (P) : Fo (Po).
F

(IX-26) norryqr.rM MHHr{-

(IX-2e)

floxaxeu, uto Fo Mo)r(er cJryxl{Tb Huxsefi rpanuuefi sHaqeHufi qe-
aeeoli Qynxuuu (pacxo1a ron.nHna). ,Il,eficreureJrbHo, uycrb P : (Pr,
..., Pr) - "rno6oe pacnpeAeJreHue HarpysKn MexAy arperaraMu B npeAno-
JIo)KeHI,Iu, tITo Pi*u, ( Pi ( Pj*u^ounw P1 : Q. TorAa B coorBercrBull c
(IX-24) 

n n
F(D

i : l  i: l

F (P) 2 Fo(Fo). (rX-31)
HepaneucrBo (IX-31) c[paBeAJnIBo H AJrr onrHMaJrbHoro coqeraHnfi

P* pacrpeAeJreuus HarpysoK:

r(Fl"t 2 Fo(Pg.
Taxuu o6pasorvr, nocrpoeH a HH>r<Hr.fl rpaHurra sHaqeHufi nauuurvrugr{pye-

Moro QyHrquoHarra.
PaccuotpnM Tenepb orITHMaJIbHoe peueHue P0 BcfloMofaremnofi sa-

.4aqu. PasAeJHM Bce arperarbl B coorBercrBr{H c 9TI{M peruenueM Ha TpH
rpynnbr:

l) afperarbr , Ailfl Koropbrx Pl : 0;
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2) arpefarbr, n.Jtfl Koropbrx sHarIeHHIo onrl,tMaJlbHofi Harpy3KH coor-
BercrByer KpHBoJrrauefisufi yqacror nunyx.nofi oru6atouleft xapaKTe-
pHcrHKH P; < P? < Pruu*,i

. 3) arperarbr, AJtr Koropbrx onrnMaJrtsofi HarpysKe coorBercrByeT
npnMorruuefiuufi yqacrox (xacare.rrruaa) 0 < p? < p], Lnn arperaroB
nepBbrx AByx rpynn

Bi (Ph - Fi (Ph, (IX-32)

TaK KaK B AaHHoft saAaqe HaqaJro r(oopAuHar cqHTaercr ilpuuaAJrex{aulr,rM
K pacxoAnofi xapaKTepucraxe. fIpH eroM pacxoA rourr{Ba onpeAeJrflercfl

Kp HBoJll4seftuunn yEIacrKoM BbInyK-
"trofi oru6arou1efi.

Ars rperrefi rpynrrbr Mox{er
6urr ABa cryrlafl:

l )  0 < Poi 1Pi*n,, r .  e. Poi
HeAOnycTHMO;

2 )  P i * u < P ? < P ; ,  r .  e .
Bt (Po) ) Fi (P?).

B nepnoM cflyqae pacxoA rorl-
JIHBa onpeAeJrsercfl nprMoJruHefi-
HnIM yqacrKoM Bbr[yKJrofi oru6aro-
tll,efi cJIeBa or rorIKLr P i*rr, a Bo

BTopoM - flprMo.nHneftuuna yqac-
TKOM MeXAy rO.IXOfi P j*n" Lt rOrI-

xofi :racallfl, P;-
Tar xax B rperbefi rpynne Moryr

HaxoAr{Tbcfl ToJrbKo arperaTbl c

oAHHaKoBbrM HaKJroHou nuuefiHoro yqacrKa Fi (Pi) (yc.rronrae paBeHcrBa
orHocuTe.rrbHbrx [pupocron), ro 6es HsIvIeHeHI{fl 3HaqeHl{ff uenesofi Qyttx-
qHH (cyMMapHoro pacxoAa rorrJruBa) narpysKy MOI{Ay HI{MI{ MorxHo llepe-
pac[peAeJruTb raK, qro B srofi rpynne ocrauercn He 6onee oAHoro arpe-
rara, a ocraJlbHble nepefigyr B nepByto I{JII'I Bropyto rpyflny.

Eenu B TpeTbefi rpynne He OCTaHeTCtt HH OAHoro arperaTa, To

BiCPol: Fi (Ph

vr peuIeHHeM 3aAatIH 6y4er ser"op F!.- 
Ec.nr,r l-fi arperar oKax(ercl B TpeTbefi rpynne' ro npoH3BoAHM BeT-

B.rreHLIe MHox(ecTBa perueuufi Qo ua 4na noAMHo)I{eCTBa:

Qt - i-fr arperar odsearerbHo orKJIIotIeH'
Qn - i-it arperar o6ssarefiuno BKJIIoqeH-
Ans onpeAeJreglrfl Htrx(HHx rpaHLIq gTHx [oAMHo]KecrB pelflaeM ABe

BcnoMorareJlbHble saAaqu c qeJIeBbIMI{ Qyuxullauu:

Fr(P) Bri (P ), (Ix-34)

AJrff rrepsofi Hs Koropbrx rroJrox{HM, qITo f-fi arperat o6ssareJlbno orKJIIo-
qeH, a 1.Jtfl nrOpOft I qto o6ssatelbHo BKJIIOqeH' H tlpu pacilpeAeJleHl{ll

HarpysKu not2iyfr,rcn ero AeficrBureJlbHo-! pacx"l"T yp3lttpHcruxofi
(a u6 oru6ardurefi) c yqeroM orpaHl'Iqesuft Ptun ( Pi ( |i'u*"'

Ann ocTaJrbHbrx arpefaToB, cOCTOflHHe KOTOpbIX (ox.nnueH LLJI' OT-

"-^"o"\ "a /hr.rr.nrrn^Etrrrn sA nneITF,IIIVIIIHX 3Tanax- DaCXOJIHbIe XapaK-
f}'Jr.t\r'1E.t.rt n\- Yrrrlv4yvvquv

TepHcrHKr4 3aMeHfleM Bbr[yKJrbrrtau _orH6aIouIHMH F;(Pi).

ITycrr BeKTopbr Harpy3or Ft n Pz flBiifrEorcfr peiiienliffivill gTEix 3aAaqr

Mr.rHHMH3HpyIoqHMH HHx{HHe rpaHuubl Ueneelix Synxqufi (IX-33) Lr

(  IX -34) .

.[.onycruM, qro F, (Pr) 1F, (Pr). TorAa oqeBI'IAHo' qro roAMHoxecT-

uo Q, 
"o*ro 

yx(e He pa3BerBJIflTb, T. e. npu-oToM AortyqeHuu i'ir arperar

Aon*." 6urt orKJIIoqeH, a npn o6parHo* lft )Fzl - nx.ruoqeH' Aa'nee

HeO6xolrarvro cHoBa nepepacnpeAeJIIlTb Harpy3Ky Mexqy arperaTaMll'

Ho i-frr arperar npu F, 1 F, yx(e AoJIxeH BxoAI'Irb B nepPFo rpynny'

u-np" F;; Fz_-Bo Bropylo, H sHAeJiHg s-fi arperat, paa6nm rlo HeMy

e, ,ua*-noarHo)r{ecrBu 8, u Qa, KaK noKa3aHo ia puc. IX.9, a. B AaJIb-

nefiureu TaKI,IM o6pasorr,t 6y1er x(ecTKo onpe1eJleHa npHHaAJIexHocTb
qacrg arperarou * 

^n"pu 
ofi inu ntopofi rpy[naM, a qacru - x ceo6oAgo

nsr6Hpaeuuu.
flilouecc perxeHr{fl 3aKaHrrr{Baercfl Ha HeKoropoM 3Tane, KorAa noJly-

qHTcf oAHo cotleTaHue arperaToB' AJIfl KoToporo UeJIeBaf.- QyuxUufl I4MeeT
gHaqegl{f, OIIpeAeJIfeMbIe HauMeHbUreft nuxgreft rpauuqefi Ha STOM gTane'

Ans ycropeHua pe[IeHHs MoxHo ofpaHl'IqHTbcs onpeAeJIeHHeM coqe-

TaHHfl arperaToB, Alrfr KoToporo pa3HOcTb Mellqy 3HaqenueM Ueleeoft

eynxuura ia ee snxnefi rpaHuuefi nn HeKoroporo noAMHox(ecrBa Qr He

ulenrrruaer HeKoropofi 4onycruuofi BeflurIHHbI gBt T. €.

n
_ \ 9

/ l

l : l

rIX.12. Daor-cxeua aJrroparMa ou6opa on-
'ruMa.rrbHoro cocraBa pa6otarcuero o6opy-

AoBaHrrs MeroAoM sersefi u rpaHIrII.

h u, (P ) - Ftu""| * "".i : l  I

(IX-35)

F ( P : Bu (Pi) (IX-33)
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.//00'/050

850
700

orrrHMa.nbHbrfi cocraB (ntrxo4 <0> us 6"uoxa). Ecru x{e B rperrefi rpynne
rpoAoJrx{aerca (nuxoA <l> us 6noxa).
)a3BeTBJIeHO Ha ABa ITOAMHOX(eCTBa:
)rbro rpynry, pa6oraer v Qe+, -
iltry, He pa6oraer;
exqy arpefararuu no HcxoAHbrM pac-

xo,4HbrM xapaKrepr.rcrrrKaM npu pa6ore i-ro arperara.

2 0 2 2 0  2  4  6  I  / ? t , q

IX.13. Cyrovuufi rpa0lrx Harpy3Kr{ craHuHH (a); pacxolHa.fl xapaKreprcrr{Ka 6noxa i
H nocrpoenrre BbrrryKJrofi oru6arcuerl (6).

VI - olpeAeJreHne pacxoAa ronJrr4Ba no ucxoAHbrM xapaKTepucrHKaM

Fn+r : h u,e,l
i:l

v no BbinyKJrbrM oru6arculuira
n

f u+ r : ) p i t p ,
i:r

npu pacnpeAeJreHr{r4 Harpy3r(H, HaiiAeHHoM B 6.rroxe V;
VII - ecJru HepaBeHcrBo

l fu+r -  Fn+t  l<  e ,  :
BblnoJlHflercfl, To pacqer oKoHqeH v neqaraercfl onrnMaJrtHrtfi cocraB
(nuxo4 <1r> pts 6.noxa), ecJIH x(_e gro HepaBeHcrBo He BbrrroJrHrercfl, To pac-
qer rrpoAoJrx(aercfl (nuxog (0> H3 6noxa\;

VI I I - aHaJrorHqHo 6"rrox_y_ V, roJrbKo i-ft arperar He pa6oraer;
IX - aHaJroruqno 6uoxy VI:

Fu,+r: i Bi(P),
i :r
n

f u+,
i : l

Ho npn pacnpeAeJreHuu Harpy3Kr4, Hafi.u,eHHoM B 6.noxe VIII;
X - aHarorurrHo 6.noxy VII.
XI - npu BxoAe B aror 6nox_ repcneKruBHoe rroAMHoxecrBo Qa pas-

6nro Ha ABa noAMHoxecrBa - Qn+r(i-fr arperar nx"rrrcueu) a Qn+z-(i-fi
arPerar orx.nrcveu). Bu6apaerct HaprMeHbrrrafl HHrKHflr, rpaHnrla rroA-

MHOx<ecTB Qr+,, Qu+, H BceX IIepa3BeTBJIeHHbIx noAMHolKecTB. Hanpu-

Mep, AJI9 aTaIIa peIUeHtts, noKa3aHHoro Ha puc. IX.l0, 4'  HyX{HO cpaBH}I-

BaTb ItHxHLIe rpbuuutt Qr, Qr, Qa. flo4rraHo)I{ecTBo c HagMeHruefi rpaHg-

Uefi u 6y4er IIepcneKrHBItbIM, oHo HanpaBJlfeTcf s 6Iox II.

t lpnmep. Ha'pHc. IX.13, a uso6paxeu HAeaJIVsI4ponaHHrrf i  cyror{-

Hsrfi 
^rpa4ux 

Harpy3KH sJIeKTpocTaHqI'Iu, Ha xoropofi ycraHoBJIeHbI 4

enep.o'6rror.u toutno.too no 200 MBr u 2 aHepro6loxa no 150 BMr' Tpe-
6yercn oilpeAeJrurb Har.rBbrroAriefiruuft cocraB pa6oraloulux arperaroB

Anfl Kax(Aoro MoMeHTa BpeMeHI{-
PacxoAuue xapaKTepHcrHKH anllpoKcaMttpylorcs JIoMaHofi JIHHI'Iefi

ABC (perc. IX.13,-6) c o,4sofi rovxofi I'I3JIoI{a. B cnssH B raKHM npeAcTaB-

ekt cot
o

o
ri

\c,

2

I
2
3
4
5
6

Pir.o"

BMr

200
200
200
200
150
150

0.320
0,315
0,305
0,330
0,340
0,350

0,280
0,300
0,290
0,300
0,325
0,330

0,310
0,285
0,295
0,320
0,330
0,335

t73
173
173
t73
t24
124

53,6
51,9
50,2
55,4
41,0
42,7

61,95
60,0
58,4
64,3
49,85
51,8 I

100
100
100
100

I D
I D

JreHHeI{ xapaKTepucruK Harpy3Ky Mexqy 6noxan'Iu Moxffio pacnpeAeJlHTb

B nopflAKe Bo3pacraHHfl orHocHTeJIbHbIX npflpocroB-
flaparuerpbr pacxoAHbrx xapaKTepl{cruK 6noxoe cBeAeHbI n ra6n. 38.

B loors6rcrBr.ru c onucaHnoft BIIIIIe MeroAl4Kofi Heo6xoAHMo Aocr-
pogrb DacxoAHbre xapaKrepl{cruKu. K nouasofi ABC HeJIb3fl npoBecrH

Hofi xapaKrepl{crHKH.
HafiAerra pacnpegeJleHl,le Harpy3KI{ AJTr P>r : 1050 MBr- Pacqer

nts P>z : 850 MBr HaxoAr{M pacrpeAeJleHl4e IIarpy3KLI ro BbI-

nyKJrbrM orH6aIoqHM xapaKrepl,lcTuK I{ onpeAeJlfleM cyMMapHblfi pacxog,

TonJIHBa AJlfl xont6unaquu:

gr(200; 200; 200; 200; 50; 0) 261'15.

rlnclo, croflrrlee sa cKo6Kofi, yKasblBaer rlacoBofi pacxoA TotIJIHBa.

29L

!, n gLn/+

Ta6au4a J8. Ilaparuerpbl pacxoAHblx xapaKTepnctux 6noxos



Pacnpe4eJreHne Harpy3Kr4 Aaer:
(200; 200; 200; t26; 124; 0).
Enox N! 4 Haxolr,rrcs B rperlefi
rpy[ne, AeJraeM no HeMy BeTBJre_
HHC:

QaQ00; 200; 200; 0;
tb0; 100) 263,69;

qu (200; 200; 200; t2G; 124; 0)
261,67,

T. e. paccMarpuBaeM c.ryrafi ero or_
IX.l4. rpaQ-cxerrra peruenus BaAa,qH. :T:tYt-$:y-9llaql'I3 Q) wnu pa-.

6oru c MrEHHMaJrnuort narpysiofi
^ (xorr,r6uHauus Qr).Tax xax pacxoA ronJr'Ba 4na e'z^a;:5;;"rre, qeM Arrfl ez, ro Heo6-xoAHMO Bo3BparHrbcs r xou6uH arrlz^]g- Qs. Tax raK B rpe$efi fpynne Ha-

XOAHTCfi 6NOr NI 6, TO NO HCMY MO)KHO CTCJIATb BCTBJICHHC:

Qu (200; 200; 200; tTE; 0; TS), 262,81,
rAe BI(JllotIeH 6nox Nl 6. Korra6HsaIIHr Qz, rAe 6nox N! 6 orrJrroqeH, sa-npeuleHa' TaK 5aK cyMMa MaKcHMaJrbHbrx wroquocrefi BKrroqeHunx 6.uo-KoB (20q- j 2-00 + 200 + 200 : 800 MBrj MeHbrue rpe6yerraofi Ha-rpysKu (850 MBr).

D-ns xou6uuaqna Qu, e xoropofi 6rox N! 5 o6ssarerbHo orKJrroqeH,
a Nlr 6 - nx.moueu, pacnpeleJreHr{e HarpysKn Aaer:

(200; 200: 200; 126 0; t24).
BerereHHe no 6.rroxy ̂J\l! 4, HlTo4flureMycfl s rpeftefi rpynne, Aaerrou6HHauau Q" Y^p^'. F^9r 6.nox N 4 ot*.tiou.H H sra rou6usar\Hfl san-petrIeHa' a B_Qe (200;200; 200; 126; 0; 124) 268,8T ono* nli+ BxrrrorreH

Y,J!" i:: _0i*cupoBanbr cocronHr{n_rpe)r 6roros: J\! 4 - BKrrrorr€H,J\! 5 - orKJrr,oqeH, Ni 6 - sxfiro.reu. painpeleJreHue HarpysKu AJrfl a;no HcxoAHbrM XapaKTepHcTr.rKaM AaeT:
(173; 180; 200; tT}; 0; tZA).

B xona6raH arr,w Q, 6nox N 5 nonaAaer B rperbro rpynny, TaK KaK ero Ha-rpylKa P, ( P3, r. e. b0 MBr < lZ4 MBr.
fl,e.rraer*l rro HeMy BerBJreHue:

qrQ00; 200; 200; 200; 0; E0) 26t,4;
QrQ00; 200; 200; 175; TS; 0) 26t, t6.

B xona6aHarrHH Q, 6nox Jt 5 0rx.rnoqeH, a s Q, - BKJrroqeH H HaXOAHTC'n nepnofi rpynne, HMefl Mr{rruMaJrbHyro Harpyixy Z5 MBr.
Tr*_ r{aK pacxoA rorJrrBa ans xorur6 ^tuii, _a, *;;u, u.nn arr" Qr,ro xona6zuau'r Q, an"rrrercr nepcreKrr{Brrofi. n;";;t-A;.r-p1,., 6nor

N5 n rperreli rpynne H paenpeAe-
.IIfleM Harpy3Ky no HcxoAHbrM Xapal(_
TepHCTHr(aM.

Tax xax n rperrefi rpynne Her HH oAHoro 6.noxa, To pelrreHr,re BaAaqH
Anfl AaHHofi narpy3Ku oKaHqHBaercfl. Vrax, Harpy3Ky P:-: : 850 MBr
qe.necoo6pasHo noKpbrBarb c orKJIIoqeHHbrM 6.noxorr,r J\! 5. fpa$-cxeua
perueuus sa4a,e^u rrpHBeAeHa Ha pl{c. IX.l4. CoueprueuHo aHaJrorHqHo
npH P>s : 700 MBt noJIyqI{M, qroAoJIX(HbI6urr orKJrroqeHu 6.toxu J,{! 5
u 6. Oqesnrvr qe"necoo6pa3Hocrb orKJrroqeHus 6noxa JS 6 npu Harpy3Ke
700 MBr. Ec.nz BKrIotIHrr 6.nox J\i 6, ro cyMMapHrrfi pacxoA rorrJruBa
6y4er 216,4 T-/y. r./u, TorAa KaI( rlpu HauBbrroAnefiureu cocraBe - ToJrb-
xo 215,8 r. y. t. lu, T. e. qacoBae sKcrroMufl cocraBuT 0,6 r. y. r./u. Tar
KaK IJIHTeJIbHOCTb HOqHOTO npoBaJra Harpy3oK rreTbrpe saca, To 3r{oHoMHf
TonJrHBa sa cqer nuSopa HauBbrroAHefiuero cocraBa LBr : 0,6 . 4 :
:  2,4 T.  y.  T.

flepecuuraB AaHHbre, npHBeAeHHbre Ha puc. V. I I A.ns 6.rroxa MoxrHocrbFo
200 MBr, noryiluM IrpH rrpocroe, paBHoM qerhrpeM qacanr, garparbr Ha
nycK LBz: 12 r. y. T., T. e. ocrauaBJruBarb 6.irox N! 6 Ha rrerbrpe qaca
HerreJrecoo6pasHo.

S IX-4. Ouruua.nbroe rrJraililpoaanue rsa[usraJrbrrbrx peMoEToB
ocnoBnoro o6opy,4 ou;aaz.s, TerrJroBbrx anercrpocrarrqnfi

B gHeprerHKe npu:arra cucreMa nJrauoBo-npeAynpeAuTeJrbHoro peMoH-
ra o6opyloBalurfl,, ocnoBHbrlu nprIHUHnoM roropofi flBJrflercfl npoBeAeHue
peMoHTHbIX lueponpHsrwfi B coorBeTCTBr4H c ycraHoBJieHHbrMH HopMaMr{
MelKpeMoHTHOfO nepl{OAa, a He B 3aBUCHMOCTH OT TeXHr{r{eCKOrO COCTOfl-
HI{s o6opynonauus 1. B coorBercrBl{H c grrrMn HopMaMH orrpeAeJrffrorcfl
arperarbl, KanuTaJrruufi peMoHT Koropbrx ,[oJrx{eH 6urs npoBeAeH B n"rra-
HHpyeMoM roAy.

Mouesru ocraHoBKH arperaroB Ha xanuranrHsrrl peNioHT t4 BbrEoAa
u3 Hero AoJIxHbr KoopAuHupoBarbcfl KaK B uacruraGax EAusoft sHepfo-
cucreMbl crpaHbl, TaK H B Maclrrra6ax eHeproo6relr;ueHrafi H sHepro-
CIICTCI\I.

Paspa6orxa rpaQuxa KanHraJrbHbrx peMoHroB ar-peraroB (6noxon)
cBoAurcfl K cJreAyroueMy. Ha pnc. IX.15 $zrypa, pacnoJrox(eHHar Melrqy
KpHBbIMI.{ Pyc, 14 P*^*" (t), Ha3brBaercfl penQnm.uoti naowadrcort.

Py"r - rpa$rax I{sMeHeHI{fl ycraHoBJlennofi MorrlHocru c yqeroM ox(u-
AaeMoro BBoAa n crpofi HoBoro o6opy,qonarvrfl, a raK)Ke cesoHHbrx H3Me-
negufi pacloJlafaeuoft MouIHocrH f3C; cesouHbre cHu,x(eHr,rfl pac[oJrara-
euofi Morqnocrra f3C o6pasyror peMoHrunfi pesepB AJrs peMoHra rr.{Apo-
arperaToB.

P"o" (A - roAonoft rpaSux MaKcHMaJrbHbrx Harpy3ox c yqeroM
BCeX BHIOB p€epBOB, KpOMe peMOHTHOTO.

Ec.nu npqAcraBLITb Kanura"urHufi peMoHT arperara B BHAe npflruoyroJrb-
rIHKa c ,4.nutrofi, pannofi .qJrr.rreJrbHocrn peMor{Ta r, a Bbrcoroft - pannofi
HoMHHaJIrHofi MorqHocrt Pr, To cocraBJreHue rpa$ura cBoAHTcs r{ pa3Me-
IIIeHHIO npflMOyrOJrbHHKOB BCeX sa[JraHHpOtsaHHbrX peMOHTOB B rrpeAeJrax

I Vserxserne Me>KpeMoHTHoro neproAa ,qrq KaKofo-.nn6o afperara (xoraa, ryp6nHu
HnIr gHeprofttora n ue.nona) Bo3MoxHo rotbKo no pasperuenaro pyKoBoAcrsa POV noc.re
o6crq4ogaxnff cogr)rHtrr arperara.



peMoHTHofi nJIouIa,UKH c yrIeToM HeKoropbrx orpaHurreHri4, orrucaHHbrx
HHX(e.

_^ Bu6op rpaQuxa KarIHraJIbHbIx peMoHroB ocHoBHoro o6opy4oe alnfl
T3C oKa3blBaer BJIHflHITe Ha cJreAyroulue TexHHKo-oKoHoMr.rqecKHe [oKa-
sarenu: a) ro4onofi pacxoA TorrJrHBa B cHcreMe; 6) Ha4ex<Hocrb gHepro-
cua6x<eHttn; n) crouvocrb npoBeAeHufl KarruTaJrbHbrx peMoHToB, Bo3pac-
Tarouyro npH yBeflHqeHHH MeX{peMOHTHO|O rrepHoAa.

C"[eAoeareJlbHo, paspa6orxa rpa$uxon KanHraJrbHbrx peMoHToB eB-
Jlflercs otlTuMnsaquosnofi sa1auefi, BHeApeHHe pe[reHzfi xoropofi ruoxer

HbrMH arperaTaMlli Ao -_oTlocHTeJIbHoe cHl{X(eHHe nOcJIe peMoHTa yAenb-

Horo pacxoAa ronnusa 6 (P).

I-paQHK peMoHTOB BJrHfler H Ha HaAex(Hocrb 3Heprocua6x<eHr',rq- Aeit-

CTBHTeJIbHS, ecJII,I no AByM BapuaHTana rpaSuKa peMOHToB B-Kaxofi-'ns6O

MOMeHT BpeMeHH ocTaHoBJreHbr HA peMoHT pa3JIHqHbIe KoM6HHaqI'Iu ar-

pefaToB, To H MaTeMaTHrIecKoe ox(I{AaHI4e 4eQuUuTa MoIqHOcTH e AaHHHfi

MOMeHT BpeMeHI'I 6y1er paSflI',IIrHbIM'

OuruMusaqrrfl ffa6nxa KanI{TaJIbttbIx peMo'roB ocHoB'oro o6opy-

AOBaHHfl gHepfocHcTeMbl MeToAoM IHHaMHqecKofo npoI.paMMHpoBaHHff'

nyato saAaHbI: peMoHTHafl nJIoIqaAKa 3HeplocucTeMbl' pacxoAHble xa-

n2r{Tpnueru47 Rc.ex arDeraTOB H ux ToeSSHUHeHTbI foToBHocTI4' crtucoK
I

l.patutou, peMoHr xoiopux Hyxffio 3anJIaHI'IpoBarb' ox(HAaeNible flocJle-

nArr^rrT'r.Tc n2cxonHT,Ie xaDaKTeDHcTHKLT Ia xogffiHIlHeHTbI foToBHocrl4, 3a'
v v . ! ^ v r r  r - - - - - - - - - -  -  

I

BHCHMOCTLT CTOHMOCTI{ peI\toHTOB OT AJIHTeJIbHOCTH MeX{peMoHTHOfO ne-

pvopa, UeHbI T9IIJIHBa, BeflI4qHHa yAeJlbHoro ]rUep6a IIorpe6[ITeJIfl 14

KOJIHIICCTBO PCMOHTHOTO IICPCOHAJIA.

Heo6xoAHMo paccqllTarb rpaQur KarHTaJIbHbIx peMoHToB f, Koropblft

MHHHMHsHpoBan 6bI IIeJIeByIo SyuxUnro F (D' yqllrblBarou1yrc 3arparbl

Ha TOnJTHBO H peMoHT, a TaK)Ke ylqep6 lioTpe6HreJlfl:

F ( f l - 3 , * 3 0 * v , , . (IX-37)

Ha fDa$HK r HaKJraAbrBarOrCR CJIeAyIOIqHe orpaHgqeHl',Ifl:

l)'sc'e Heo6xoAHMbre peMoHTbI AOJIX(HbI 6ltrn 3aIIJIaHHpOBaHbM npH-
-  i  -  - ^ ' . ^ " - ^ o \ .

Tor\,r eA'HcreeHritrfi pa3 (e4uucrneHHocrb perraonron);

2)' cynauapHar MolllHocrb oAHoBpeMe-HHo peMoHrHpyeMbIX 
Try::l:3

B JIrO6Ofi NTOMeHT BpeMeHra He AOJIX(Ha 6bITb 6onnrue BbIcoTbI peMoHTHOH

nJrorqaAKg B ToT x(e MolueHT BpeMeuu (6anaHc tlo Mo[IHocTH);

3) cyrr,rrr,rapgafl noTpe6Hafl TIHCJIeHHOCTb peMoHTHOTO flepco1g.aila B JIIO-

6ofi 
'rrrorrreHT 

BpeMeHr{ He AOJIX(Ha IIpeBbIIIIaTb CyMMApHOft qllcnel{HocTu

peMoHTHOTO nepcolHaila B sHeprocucTeMe;
' 4 , ) r p a s H K p e M o H T o B A o J I X ( e H y q I 4 T b I B a T b H e K o T o p b l e ' a " | . . T : 1 T Y ' :

Korvr6'HarrHtr oA;;u[.r.n"oii o.tunouKl{ arperaroB Ha peMoHr (ns ycJIoBHfr

ycroftrrr4Bocru nufinn.nbHofi pa6orsl reH-eparopoB' orpaHuqeHnft rlepe-

TOKOB nO MelKcHcTeMHbrM JII{HHgM, HeO6XoAI'IMOCTI{ pa6oTbl TeIIJIOBbIX

gHepro6JIoKoB, cnoco6Hblx yqacTBoBaTb B noKpbITI{[ iyrouHux KoJIe6a-

nufi narpysKl'I B nepnoA raBoAKa u t' A')

5) rp'aQI{K peMoHroB A6JI}KeH yqrrblBarb 3apaHee 3aAaHHbIe (ruxcllpo-

BaHHbIe AaTbI HarIaJIa peMoHTa HeKOTOpbIX arperaToB'

,[,.rrn'npuMegeHgf AHHaMHqecKoro nporpaMMHpOBaHI',Ifl npouecc pac-

rrera rpaSltxa KanHraJIbHbIx peMoHroB YAo6no npeAcTaBurb B BHAe pflAa

craAufi, Kall(1ofi r4s Koropblx coorBercrByer BpeMeHHofi uHre-ps:I^.t}3;

Kar(a, HeAe.rlfl, nflTr,rAHeBKa r{ T. A.), Ha KoTOpbIe pa36I',IBaeTCf [JIaHI'IpyeIubIH

)B peMoHTOB 3aKJIIOqaeTcf B pacnpe-

ofi cyunae nJlolqaAefi npnuoyroJlbuu-
rlr{a[K€, MHHHMI'l3HpyIoqeM qeJIeByP

rpaHHqeH ufi. Ans ioro rITo6bI HMerb

BosMo)KHocTb pa3MeqaTb Ha pertroniHofi nJloulaAKe npflMOyrOJIbHI'IKII'

p'_u?.n

' HA|(C

IX.15. I( nocraHoBKe saAaqu orlruMfiBarluu
rpa$uxa KanuraJrbHbrx peMoHToB.

npr{Hecru oulyruuslfi gKoHoMHqe-
cKHfi s@err.

flepeurr,r 3ranoM paspa6orxn
rnaduxa KanHTz.rrl lrr,Tx neMor{ToR

l  r  r - _ ' - - _ ' - - -

,{oJrx{Ho 6urr pacnpeAeJreHhe pe-
MoHrHoft nJrorqaAKa EAnHoft sHep-
rocHcTeMbr Mex(Ay sHeprocHcTeMa-
MU, a BTOpbrM STanoM - onpeAe-
JIeHHe rro peMoHTHbrM nJrouIaAKaM
3HeprocHcreM MOMeHTOB OCTaHOB-
KU Ha peMoHT OTAeJrbHbrX afpefa-
TOB.

?rw. saaarru peuarcTcr Ao HaqaJra

(rx-36)

X T I

l,fecn4u

nJraHHpyeMoro roAa, Ho B npouecce
BbIno.rIHeHHfl nJIaHbI peMoHTOB MOryT KOppeKTHpoBarbcfl BcJreAcrBHe
I{3MeHeHI{s cHryallr'rra (HanpqMep, I{3MeHeHHe^cpoxon BBoAa HoBbrx Moul-
Hocrer?' aBapul?- MolIIHoro o6opy4on alvrfl, xopouee rexHprqecKoe cocrofl-
HHe^arperaroB, peMoHT Korophrx sauraHrzpoBaH, u T. A.).

C.ne4yrou1efi 3aAarleft senflercs cereeoe nJraHHpoBaHHe v ynpaBJre-
HI4e peMoHToM KaxAoro arpefara, qro rro3BoJrseT coKparHTb AJrrireJrb-
T:lu_ _peMoHroB 

H cHI{3I4rb 3arparY rpyaoebix H Marepr4aJrbHbrx pecypcoB.
JTa 3A4arra peuaeTcfl orreparr.rBHo no Mepe no,4foroBKu Lr npOBeAeHHfl
Ka)r(AOfo r43 3a[JraHHpoBaHHbrx peMoHTOB.

llpta ocranoBKg H? peMoHr "tno6_oro arperara noBbrrrraercn (npn roft x{e
Harpy3Ke cHcreMbr) o6rqecucreuHufi orHocHre.nnHufi npr4pocr'(p".. V.l2i).
lloerouy Ha'MeHbrrufi nepepacxoA TonJrHBa u .r.r.r^. bya"r ip" npou.-
AeHHH peMoHTOB B IIepHoAbr MHHHrvlaJrbHbrx Harpy3oK.

Ecau yqecTb Bo3MoxfiocTb yryqueHHff exoHorrluqecKux xapaKTepr,rc-
THK gHepro6fioKa B p$yJlbrare npoBeAeHvrfl peMoHTa, To Mox{er oKa3arb-
cfl BbIToAHbIM cABHHyrb MoMeHr ocraHoBKw 6noxa Ha peMoHT 6rgx{e K
Haqafly roAa.

flpt ocraHoBKe sHepro6noxa ua peMoHr He B HaMeqeHHbrfi MoMeHT
BpeMeHH tr, a paubllre, B MoMeHT /r, eioHoMur ro[JrHBa BcJreIcrBHe yfly.r-
ueHHfl 3KOHOMT{qeCKr4X XapaKTepHcTr.rK 6y1er:

t2

AB: Io t r l  .ao .  6(p)dt ,
t,

rAe P (4 - Harpy3Ka 6noxa B HurepBaJre Itt, trJ, HafiAeHHafl. Hs yc;roBgfl
Hal{BbroAuefiuero pacnpeAeJreHH.fl HarpysKH Mex(Ay orpeMoHrHpoBaH-
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HocrH, Koropoe Aacr MHHI{MyM ueJreBofi eyuxuur.r (IX_87).
3a sxoA craAr,ru (puc. VIII.4) qenecoo6pa3Ho rrpngflrb cyMMy rrJro-

utalefi peMoHToB, pasMelqeHHhlx Ha peMoHruofi nJrorrla1Ke Ao HacrynJre-
HIrs craAHH, a 3a BbrxoA - cyMMy nJrorqaAefi peuouroe, pasMerqeHHbrx
Ha peMourHofi nrom.aAKe Ao HacrylrJleHufl craAww'H na nefi. PerueHsel,r
Ha craAHH 6y,4er cyMMa nJrorqaAefi peuoHroB, pa3MerqeHHbrx ua nefi, T. e.
DCIITCHHC DABHO DA3HOCTH RI.IXOII2 U RXO,I '
.  I  t  

-  - - -

Bxol HaqaJrbHoir craauu rrpu ABHx(eHHH or KoHrra K Haqary roAa pa-
BeH HyJIIo, a BhIXoI xoseqHofi craAHH paBeH cyMMe nJrorqaAefi ecex npflMo-
yroJIbHHKoB-peMoHtoe. flpu groM HarraJro H KoHerr peMoHToB coorBercrByror
KaJr_eHAapHOMy XOIY BpeMeHH.

Hglepxxr ya i-fi crannu R1 paBHbr cyMMe lr3Aepx{eK Ha ronJrr,rBo,
yqep6a norpe6urena Y t H cror{MocrH npoBeAeHr{f peuoHroa 307:

n

Ri:  2 t ,
i : l

AT AT

I u,e,,0) dt + J v, (t) dt * 3pi,
0 0

(rx-38)

(IX-40)

(IX-41)

rAe cr_- qeHa ronJrHBa f-ro arperara; Bi - pacxoA TorrJrlrBa f-u arpera-
ToM; Pii - 3aBHcHMocrb Harpy3KH i-ro arperata Ha craAuu i or BpeMeHH
rIpH onrHMaJrbHoM pacnpeAeJreHHH HarpySKH Mexry pa6oraroquuu ar-
peraTaMH; n- qHcJro arperaToB B cr{cTeMe.
Torra qeJreBafl QyuxuuC npuMer BHA:

F : (Ix-3e)

Ec"rlu o60sHatIHTb BxoA CTAAT4H i Uepe3 Ui, peweHr{e Ha cra,{uH J qe-
pes d1 ($ VIII-2), a MTTHHMyM qerreBofi-Qylri<rrnt sa. j craguflr uepes F;,
TO ypaBHeHr{n Ar{HaMHqeCKOrO nporpaMMHpoBaHr{fl 6yayr r.rMerb BHA:

n

>&"
i:l

Fi: MgH {& (d) + Fiq(gi_t)|,
di

Fr: Rt (dt),

rAe A/ - qucflo cra4ufi.

i : 1 r . . . ,  N ,

cMorperb (crbIKoBKy) nJraHoB grux ctaguft, T. e. Bo3MoxHocrb npoAoJr-

296

)I(eHllff HJIH 3aBepIIIeHI',If

upoqecca ueaecoo6pa3l-o
l. BexroP cocroruufi K1,

Haqarblx peMoHroB' Arrs $oprr'Ia'nu3aullu 3roro

BBeCTH ABa BeKTOpa'

KOMTIOHeHTbI KOTOpofo MOryT rIpHHHMarb OAHO

o6par-

nocJle i-fi crallran

(npu o6ParHoM4nuxeunu).

2. Bexrop cABHroB PeMoHToB..
noKa3bIBaIOT, CKOJIbKo cTaAI{}I

HaxonHTbcfl B peMoHTe'

S; pa3MepHocrl4.
- a f ? t  a

nocJle c'raAI,IrI I

r?, KOMnoHeHTbI KOTOpofo
6'.nw .. snMenorr,r i 6V,Uer

V d l v [  v  ' ^ v " - - f  - -

Ta|nuqa 39. IlpnrvreHenue BexropoB K, u S'

f lpuuerreHl, IegTI, IxBeKTopoBI, IJIJI [ocTpI{pyeTcf l ra6.rr .39.

BeKTopa cABura Sv. MoxHo or-IleAeJlllrb HoMepa craAtlft' ua

rrr{Hztrorcr p""ont'rt urperutoi, HaxoArlllsxcfl B peMoHTe

s r i  : i  + # - S ' i - 1 '

C nououllto

KOTOpbIX Ha-
Ha cTa,{lrvl t:

0x-42)

u t 1 1 t i

cTaAIIH i Haxo'u,urcn B peMoHTe' To' KaK BbITeKaer

ut i2  i ;

Ec.rll,t Kit * 0, lo 3lraqeHl'Ifl Sii B pacqere He ycacrByloT'-pesy jro'u,o''"p.*'l"r.i^nx;"fJ#HX1#.1t-ff o"i""H"J-"#x;
) 6yaet onpeAeJleH eAI{HcrBeHHbIM o6pasotr't' ecJIH

3T yKa3aH uonoep craAHH tti1', rra rotopoft HatII4Ha-

;#tT":'fffiffi:9il" ;l'T'#tT"1" ?'p Hn aewr o n
craAIaE i, ro

2) ecnra 6.nox f ua
r{s (IX-42)'

3) ec.iln peMOHT 6noxa He sanJIaHI'IpOBaH AO CTaAHH i H He-Haxo',[HTcfl

B per\{oHTe Ha eroft cTaAHH, TO U11UyX<no npHnHCaTb KaKoe-nu6o sHaqeHHe
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PeuoHt i 'ro
raTa



X.";l:W? {,.tu;r:j_iyl,l :. ̂..j^i 3 r. t : :, o oa :,g., H eA err e, s H c 'ro c r aAu fipr"+:,,?,?: 
i2_u* _rocrarouHo B3nrr, 6o.nrnuu SZt.

I : l': :.u,l.i3"y : :1.1o.,p 1.."o'p.n ;; i: i; ;;!" "'o, nor y rr r{M ra6nu-
lJ#ffiHi:"Y'ilifi '""""fgff :.Jp^"^i1tl9Fd;;;.;;;;)";;;,"#;:ff:T',I?::[{ ^ x,ll.Y:*illo pgyl I B c Boro ou.p.a{ 

- 
; ;;;;;;i;y"iffi;cyMMa nJroqaAefi peuoHroB, Jrex{auIHX Ao craAH^ i ^ 

";;;;,";;;:sHarrer{ue ue.nenor? OyHxqHH Fi.
..Kporvre Toro, HaprrAy c ocsonsoil ra6nu_

uefi uaAo HMerb elrle BcnoMorareJrbHyo, Ko-
TOpafl BK.[rcqaeT Te x{e AaHHbre, qTO H OC-
HORI{29I IJrr t t t  o+qrrt, ,  l i  I  |  \  7T - -rrv rrq vrsArtrt  t /  

_r r l .  L\Jtn I{ax{AoIa

lr91'5t1^lr*_r orpererrseM peueHHe di+,
n iipuijcpreft{ EO3MO)I(HOCTb CTbIKOBKH C CO-orBercrByroqefi crporoli ocHosHori ra6nv_
rlbr, r. e. npoBepseM He[pepbrBHocTb HeAHHcrBeHHocrb peMoHToB. EcnH crbrKoBKa

floc.rre npocMorpa BCex nup Rr+,, $_rl ecno-
MorareJrbHas ra6lHrla craHoBuTcfl ocnoeHofi H
crpouTcfl BcnoMorareJrbHafl ra6nw\a A.na (i a
+ z)-ft craAHLr.

floc.ue.. paccMorpeHufl xoueqsofi craAr4a B
nocJreAHeri crpoxe ocuosHofi ra6naqrr 6yoa"garrucaH onTuMa;rlgsrfi ri.nau peMoHToB _
aarbj HaqaJra peMoHroB Bcex 6"roxoe.

D.Tg5-gleua aJrfopHrMa noKa3aHa Ha
Ix.r6. 'rroffi, 

puc. IX-16. Enoxa BbrrroJrHflror cJreAyrculue
onrIrMH3aqHH 

"od;#i"p*HT: 
onepalr'I4:

ra,rbllbrx peuoHroe MeroAoM .---^l: l3r{ ucxoAHofi uHsopruar\LrH, nepe-
A'HaM'qecroro nporpil;rft;: qHcJIeHHofi e Ha.raJre AaHHorb iryHxra;' 

F -

BaHr{.n. II _ HarraJro npocMorpa criauri;
III - cocraBJreHne oqepe4Horo Ber(ropacocros'prfi. flp" sroM npoBepflrorcfl orpa'Hrre'H' l_5. Ecna K,KO€:nn60 orpaHHqeHr.re Hapy[raercfl, To ocyqecrBJrrercn nepexoA K CJreAyrc-ttluTy, BeKropy cocroflHnfi (nuyrpa AaHHoro 6noxa); 

r --^

r v - onpeAeJIeHHe pacxoAHblx XapaKTepr{crr{K (,aoperraourHbrx Lrlrn
nocJrepeMonrHux) no BeKropy cocroflHH O R,,

v - orpeAeJreH'e pacxo4a ronn vBa Ha crawm, (pacnpe4e.rreH'e Ha-TPY3KH OCYuICCTBTIflCTCI, TAruKC MCTOAOM AHHAMH.ICCKOTO IIPOTPAMMHPO.eaunn);
vI - onpeAeJreH'e MareMarHrrecKoro ox{HAaHHff AeHrrura MourHocr'

AJrr AaHuoft craAHH i H BeKropa cocrofl uufrr I(1;
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VII - nn6op oqeper'Horo BeKropa cABI{roB;

V I I I - o n p e A e J I e H I { e c T o H M o c T H n p o B e A e H H f l p e M o H T o B A J I f l T e X a r -
peraroB, peMoHr Koropblx--:n1'u""aeics Ha aauHofi craAHH (S'i : 0);

- 
IX - 6nox orrlIMI'I3aIrI{H' "ot; "try::::.lnercn 

nepe6op Bcex BeK-

TOpoB cocroflHr.r p, 
-Ki 

H CABHTOB si ra cTbIKOBKa c [JIaHaMH Anfl CTaAI4I'I

(i - l); - -^r,d^^ D .rrrpnr.nn .S,- Ec.lt l l Bce BeK-

X - npoBepKa IlpocMorpa 
Bcex BeKropoB cABI'IroB S1.' Ec'ttll

Topa Si HcrrbITaHbI, To 1lepexoA K cJleAynqeMy BeKTopy cocToflHl4ft' eclu

"" flflTil]r*a npocMorpa Bcex "t*l:ry:^ 
cocronHl'I frt R'i' EcnH sce

BeKTopa K1 racnbrTaHbr, ro nepexoA Ha ei-IeAyioiiiyio craAl{o (6;lox xII)'

*JLVHeT' To Ha IIepBbIft nextop .a",,ou .,,.ayour"ro BeKTopa cocToggufi

(6195--III)i .-nonuo nnoeMorDa BCex craAufi. Ec.nu Bce craAlIH rlpocMor-

o."*lt";"?3:"":lXi XY,?:H# "6;y n..itl, ecrIII Her' ro nepexoA Ha

6nox II, rAe Bblpa6arlteaert" n"puotfi nexrop cocrosgui4 AJrfl paccMar-

ongaeN{ofi cTaAI'Iu;. X I I I - f l e q a T b o I i T I , I M a J I b H o r o r t J I a H a p e M o H T o B I , o K o H I I a H u e p a 6 o -

TbI aJIropI4TN[a'

$Ix-S.orrrrrruugaq[gperEcEMorpa6orrrpac[petreJltrTeJlbEblxcgleE

BnroopToqeKpa3p$ap$epBHpyeMbIXry- r iu f i .onrHt ' {HsauHfpex( f l -
uonpa6oTblpacnpeAeJll4TeI:":oa.,,-extpuuecKl,IxcerefiBnepBylooqepeAb
ilpecJreAya, u"n" cHHX(eHI',I" nor"po r"'roqHO!]I{ I4 sHeprHI4 B sJIeMeHTax

ceTH v IroBbrIIIeH14fl KarIecTBa a'''ex"p'ouecxofi SHepfI{I4' AOCTaBJIfleMoH

norpe6ur.n"*l-rpi o6..n.ulnrr- 
"do6xoAuuoro 

yponHn HaAe)KHocrII

erleKrpocH':r:ffiBHbrx 
cnoco6os cHr4x{eHr,rf norepb MourHocrH B pa3oM-

KHyTbIXp.,"p" 'qyeMblx-q-u. l l "a.JI IaTeJIbHbIx"e'gx6- l0xBfBJIfeTcf l
; t'"ftX1" T:1.JHf 

n u;l",f "fe'ff h ll^'i::"'e'I bH bIX cete n 3 K c n rI v a-

THpyercf lnoJ"o*^ny-1o'Yi t tJ leBblMcxeMaMnpl{Harrqvlr4pe3epBHblx
flepeMblqeK. flonox<enlne TorreK pa3p$a :-"]" 

oKa3blBaer BJI]IflHIIe Ha

BeJrr{rrr4Hy noTepb MOrtrHocrH KaK B 1ir.n-p-t1*trenlnoft 
cer' 6-10 xB'

TaK H B rr'ru*iur.fi cer' gS-ilO *'g' Hu"*t"oulafl BeJII'I.IHHa norepb

MouIHocTHcooTBeTcTByeTocyqecTBJIeHI4 Io-pa3pe3oBKoHTypoBHaTex
yrracrKax, rA€ noroKl{ *o*ti#i;'-6;;;" 6o t'ntlttunaanb'blM' B cnyqae

3aMbIKaHI, I f lyc.nonuoftcxeMblcaKTI, IBHbIM}Ico[poTI, IBJIeHufMLI.
klgueHeuHe noJIO)KeHI',Ifl TOIIeK pa3pe3a lOXer 

ocyqecTBJlflTbcfl TOJIb-

Ko AHcKperHo (npn repexoAe o" ol"od noAcraHllrlvr K apyroft)' floarouy

BeJIHqHHacVMMapHbIxI IoTepbMoII lHoc'r I4H3MeHfeTc' ITaKx(eAHcKpeTHo
vrArr f lonTI ' IMI{3auH}Ipexl{MacJIeAyeTnpuMeHflTbAI ' lcKpeTHbIeMeToAbI '

flpu peIIIeHIIH 3aAarlu onrsvtuiaUut't pe)I(HMa cJIoxHo-pacflpeAeJIH-

renruoft cerll uerenofi Synxuuefi ssrsercfl cyMMapHafl ReJIr'IqI{Ha norepb

MoulHocrH B pacnpeAeJll4reJlruoir ,u uH"u'oqeil ceisx I'I B cBf3blBalolIlflx

Hx rpaH.a"pl;;;#:'dgx(eHun 
roqeK pa3p$a KoHrypoB paccMar-

pHBalorcf KaK yIIpaBIeHI',Ifl'
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Heo6xoAHMocrb yrlera norepb B nurarcu1efi ceTr.r rpe6yer coBMecr-
HOI.O paccMoTpeHr{fl pe}r(HMOB BCeX
H HCKJIIOqACT BO3MOXHOCTb HCSAI
NOJIOX(CHHfl TOIICK PA3PBA B KAX(A
rueHHH Sa4at{'v paccMaTpHBaeTcff M.
3HaqeHuf l  He3aBHcHMbrx (saplrapye
onpeAeJrsror BeflHrrHHy ue.nenofi e
TOfiHHIO CXeMbI CerH COOTBeTCTByeT orrpeAeJreHHas rorrKa MHOrOMepHofo
npocTpaHcrBa.

rlpr otrTHMH3ar{HH HcnoJib3yercr MeroA Aucr(perHoro cnycKa, T. e.HanpaBJreHI{OrO [OrZcKa orrrr{MaJrbFroro cocroEH}is 
-odrexia.

CoorsercrBylolrluM nrt6opo_t't rpaer(Topun cnycKa Mox,Ho Aocrr4rHyrbToqKH npocrpan:rB?., xoropoft coorBercrByer MxHitrvrlM ueneeor? Syir*-aHV, H AaJrbHefiurufi crrycK oKax(eTcfl HeBO3MOX(Hbrru,
flprn pelxeHuu sa/:avu 6es xaxux-.nu6o orpaHurre nnfr, KaK [paBHJro,

yAaercfl AocrHrHytn r"no6aJlbHoro MI{HLIMyM a. 
- 
flpw Hanwrruu AocrarorrHo)I(ecrKHx orpaHHqeHufi voxHo Ilonacrb B olnacin [raKalrbHbtx MHHHMy-

MoB' H AJIfl BbIXoAa Hs erofi o6nacrpt norpe6yercq npoBeAeHue Ao[oJrHr.r-TeJrbHbrx pacrleToB.

D *"Tt]lY, 
paepa6oraHHHfi s KIILI noa pyKoBoAcrBoM npoQeccopa

Ir' I ' Jto/IMcKoro' peaJILI3oBaH B BI4.qe [porpaMM A,rg 3IIBI{. tlfu sroNr
npeAycMorpeHa Bo3Moxffiocrb HcnoJrb3oBanr4fl MeroAa noHcKa nir6o.nee
esQer<ruBHoro mara u sau6onee aQeexr'sHofi *""pA*;;;;.

Mero4 onpeAeJleuua a@eKTHBHoro uara saKlroqaercs B rrocJreAoBa-
TeJIbHoM nli6ope roft us roqeK pa3pesa, IiI3MeHeHHe noJrox(eHr.rfl xoropofi
Bcero Ha OAHH luar B Hau6onlrueft creneHu yMeHbrrraer 3HarreHlre ue.uebofi
QynxqHa (ne"rrnuuuy cyMMapHbrx norepb naoquocra).

llpt npHMeHeHHH MeroAa uau6onee'a46ext"nsoi,r KoopAHHarbr raKxe
onpeAeJlsercfl ToqKa pa3pe3a, H3MeHeHHe noJrox(eHHfl KOTOpOfi laer uau-
6o,rrrurafi sSQexr, Ho oHa nepeMerqaercfl B KoHType Ao rex rrop, noKa He 6y-
ACT AOCTHTHYTO OTHOCHTCJIbHO ONTHMAJIbHOC CC NOJIOX(CHHC.

B arona cryqae yAaercf BbIflBLITb I4 pacnoilox(HTb Bce nepeMblrrKu no
pacrrera Ha OI{BM.

I rrocJreAoBareJrbHbrfi nep e6op noJrolr(e_
x cern 6-10 rB. Ilocne oKoHqaHufl
ipoe HarrnHaercfl Honufi uuxn. I{v-
TOrAa, KOrAa I{3MeHeHHe nOJIOX(eHHfl

roqeK pa3p$a He npHBoALIr K yMeHbrleHHrO 3HarreHHfl rle.Ileeofi Qynxuuu.Harpysrra noAciaHqafi rpu pacqere onrHMaJrbHoro pex(HMa saAaror-
cff ToKaMH' a xoaQQHqI4eHTbI MolrlHocrl4 Bcex Harpy3oK cquTzlrorc fl, o11u-
HAKOBbIMH.

Iporpauua, npeAHasHaqeHHar AJrff 3UBM M-220, paccrrr{raHa Ha
onTHMH3auHIo pell(HMa cerH' uruetoulefi Ao 4000 y3JroB, 680 roqeK pas-
p€a H 90 acro.rHHKoB nHTaHHs. Oror o6reu, ,qocraroqHrrfi 4axe AJrsKpynHbrx ropoAoB, onpe,/{eJrflercfl o6trsHblM COOTHOIIIeHHeM MeXAy qHC-
JIoM ysJIoB I{ pasp$oB. Hueercs Bo3MoxHocrb yquTbrBarb orpaH Hue1rrn
no BeJIHqI{He AonycrHMoro roKa c l{c[oJrbsoBaHueM Merola IIITpaoHrrx
QyHxqHfi u QuxcupoBarb IIoJIo)KeHHe HeKoropbrx roqeK pa3p$a cerr no
ycJrotsHsM rraAe)Kgocru wrr yAo6crsa gKcnJryaraunr{.
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Cguxeuue noTepb MoulHocTH B p$yJIbTaT? onTHMH3auu}I noJloxegufi

ToqeK pa3p€oB ceiu B cpeAHeM cocian.trq er l5-20o/o H IIpHBoA?Ir K He-

KoTopoMyyf lyI I I I IeHHIoPex{HMaHanpf l }KeHHfl .Ka.IecreosIeKTpuqecKoH
sHeprHH Moxer 6uru AonoJluure'"ono yny:y^:go' ecJIH npu onrrlMn3atrun

fioJrO)KeHHf ToqeK pa3pe3oB B KaqecTBe- I{e"lleBofi QyHxUraH npI'IHfTb KoJIl4-

qecTBo SJreKTpOgHeprl{I4, KOTOpafl norpe6.naercr sJIeKTpOnp-HeMHHKaMH

npu Harlpflx(enusx, orflHuarcurfixcf or HopMI{poBaHHbIx' O4naxo uplt

sroM HecKoJrbKo udnaeHseTcfl SKOHOMUqecKafl a@exrnnHocTb cxeMbl npH

orIrI{MH3I{poBaHHoM noJIoxeHI{H ror{eK paspesbe }t::l.11-1' 
pacqera B

eroM cnyqae y;;;;;;;ii. n"" pacueia pelKI4MoB xax<Aoft rorpeou-

-onr-nrznfi n(]rrcTzHilHH 3alaeTcfl oAI'IH H3 AeCflTI4 TI',InoB CyTOtIHbIx rpa-

A;;";til;;il lxt'sHofi rt peaKr'BHol,.yo*"ocr''
TJnnnnqMMa ncvrrrecrBrqer ,<npocuorp) cyror+Drx rpaQHKoB AJIfl pa3-

n"""Tti 
-"ffi;#ft*;;*A;;- ;;il paspeaa u su6npaer orlrHManbiioe'

,I[,anee, 
:KAK H B npeAblAYqerra cnyvae' npousno.uHTcfl uuxlHCeCxuft uepe-

6op Bcex rorleK Pa3pesa'^ 
Onrslul3al{uc xoeS$uuHeHToB Tpi

Harlpgx(eHI{fl.
saAa.Ia onTI{MlI3aqI'IH pe)KHMa I

ceTfx c oAHOpoAHbIMI4 Hafpy3KaMH

CTBCHHO HC OTJIHIIAFTCS APYT OT APY

H Moxer 6rtrl PeuIeHa no rPeAeJIbH

}I(eHHfl rlyreM paccluoTpeHHfl AByx x

uau6onnul4x I,l HaI'IMeHbIIIux Hafpy

IOrCfl saKOH peryIHpoBaHl',Ifl Hanpfl)

BJIeHLIfl lra rPancQoPMaropax c I

C nououlsto grnx cPeAcTB YAaercf

oTKJIOHeHHfl Hanpflx{eHl{fl y norpe

(HOCTH peryJll{poBaHl{fl HaIIpfx{eHIAt

tqeHbl n.trtl ero 
-genut{nHlt 

3apaHee 3a-

OAHMOCTb B rIpI4MeHeHHH MecTHbIX

HOMy I'IJII{ K 9KOHOMHIIHOMy' B Ue

rpy3oK.
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B erux clyqaflx ua$6ar.xu HaIIprx{eHHfl Ha cereBbrx rpanc$opMaro-
pax AU, orpeAeJlnlorcfl IIo BeJII.IqHrre cpeAHeB3Be[reHnoii (no uorpe6;rxerraoft
B Ter{eHHe Ka}KAOTO .:lca XapaKrepHbrx cyroK 3JreKTpO3HepfHH 3r\
noreplr Harlpfl)Keuua LUor or IUHH rleHrpa rrHTar{Hfl Ao rler{rpa Harpy3oK:

AU, : I
at

) P '
t: l

OnruuannHufi saKoH peryJlnpoBaHLrfl, Harrpfl)KeHufl Ha rxnuax r{eHr-
Da nHTaHHfl OnpeLeJIfleTCs H3 yCJIOBIIff nO.AIep>KaHHf. Ha efo [rrrHax R !')2c-
qerHbre rrepuoAbr BpeMeHH /'orx"troHeHHfi Hanprxeuua LU n-t-,-"p2";;;
no BerI,IrIHHe u o6patuux no gHaKy_ orKJroHeHHro Harrpflx{eHr.rfl B ceTH,
cpeAHeB3BerrreHHoMy rro MorrlHocru s; cereBbrx rpaucQopMaropoB, noA-
KfiIOrIeHHbIx K paCCMaTpLIBaeMOMy qeHTpy [HTaHHfl,

L U 6 : AU;qS;, %.

Kpoue roro, ocyqecrBJrflercfl npoBepKa pe)KHMa cerr.r no
AO[yCTHMbrM OTKJTOHeHHflM HaflpflX(eHHfl H OnpeAeJrfleTcfl
HeKaqecrBeHnoft aJreKTposHepruu.

tr{erol pacqera no HHTerpaJIbHbIM rloKa3are;IflM He orpariaqr.rBaer or-
x.noHeHuft Harlpflx{eHl{fl y xpafinzx norpe6nrenefi. floerouy c ueJrbro
cHI{x(eHIIfl KoJIiMecrBa HeKarrecrBeHHori gJIeKTpogHeprnu flpeAycMarpu-
Baercq Bo3MolKHocTb Hexoropofi KoppeKrHpoBKH orsernneHur? Ha ce-
reBbrx rpaHcQopMaropax.

Ilporparr,rMa no3BoJrfler ocyqecrBJrflTb oqeHKy H onruMu3auuro pex<n-
Ma Harlpfl)KeHHfl KaK nO [peAeJIbHO AOnyCTHMbrM, TaK H rro HHTefpaJrr,-
HbIM noKa3areJlflM KaqecrBa Harrpn)Kenr4fl,. llpe4e"rrlHuft o6reu cerH -
ao 1300 y3JroB, 900 rpancQoprraaropHbrx noAcraHuufi 6-1010,4 xB u 20
HcrotIHHKoB ilHTaHHfl,. Hueercg Bo3Mo)KHocrb BBoAHTb Ao 20 TunoBhrx
rpaQnxon axraeHofi' H peaxuanuofi MorrlHocru H ocyuecrB JrflTb pacqer
KaK flpu AeTepMLIHHpoBaHHoM, TaK v npr BeposTHocTHoM saIia]H]/^u Harpy3oK
orAeJIbHbIx norpe6ure.rleft "
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