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P  e q e H  s  e n t  B .  A .  C T e n a H o a
N C N O B I , I E

f"lporner(TpocraHulra Bbr[o/rHrror Becblra orBercrBeHHbIe
Qytixquu B coBpelreHHbrx gHeprer?rqecKHX cncrervrax, yqacr-
Byf l  B 6a"uaHcax Nfol l rHocrr i  H aHeprrru,  [oKpbrBar Han6onee
HepaBHoMepHyto qacrb rpa$nxon Harpy3oK, o6ecneqrBaf l ,  pe-
3epBbr MoII{HocrH H gHeprHH. Ha,r inql ie B cocraBe gHeprocu-
creM fuAposJreKTpocraHunri yc,/ 'rox{Hfler rrJraHHpoBaHI{e H aHa-
i lH3 peIKHMOB 3HeprOCHCTerr,  HO B TO X(e BpeMf H COSAaeT
3Har{HTe.rrbHbte Bo3ilto}KHocTH '.J[f l onT}ilvlH3auHH pex{HMoB.
faApoeneKTpocraHuHH ocyqecrBJrflror cyror{Hoe, HeAe,.rbHoe,
ce3oHHoe, foAoBoe fi IvIHofoJreTHee pefy/[rpoBariHe cToKa
cBoHMI{ eoAoxpaHHJrHuIaMH. floerouy AJrfl f3C craBflTcf rr
peuaroTcq 3aAarrH orrTprMH3arJ.Hvr pelKHMoB Ka)r(Aoro Lr3 yKa-
3aHHbrx BbrIUe BHAOB peryJrHpoBaEkrfl,, f lpnqeM B yBff3Ke c
pelKHrvraMH Apyfr4x THnoB 3reKTpocrasr{uf t ,  TaK KaK rHApo-
3"r leI(TpocraHl{prH-cocraBHaf l  qacrb 3HeprocHcreM. I r lureg-
cpIBHo nporcxoAsurHl i  npoqecc yKpynneHHfi  kr  o6'reAnseHnf l
3Heprocr.rcreilr t4 co3.{,aHHfl Elprsofi gHeprocncreMbt crpaHbr
BbrHy)KAaer paccMarpaBarb pelKr.rMbr f3C B cocraBe 6o"uee
o6u{ux 3HeprernqecKprx 3aAaq, peuaeMbtx AJrn o6teAnneHubrx
SHeDrOCHCTer, t .

l -HAposneKTpocraHr{Hrr pa6oranr raK}Ke B cocraBe BoAo-
xogqHcrBeHHbrx cHcreM, odecneql teaq noMr{ iuo 3HeprerHKH
HylKAbr Lr H€HepreruqecKax BoAonorpe6ureref i  kr  BoAonoJrb-
soaateref i ,  qro raKiKe npprxoAHTCfl  yr IHTbrBarb rrpH pacqere
H 2H2, i ' rH3e pe}I iprMoB f3c.  Pons He3HepferHqecKHX yqacrHH-
KoB BoAoxo3f l f icreeHHoro Korui l " ' reKca c reqenneM BpeMeHH
Bo3pacraer,  yqer HX rpe6oeauul i  craHoBtrrcf l  Bce 6onee
cnoxsof i  saAaqer i .

B cu/ry orNIeqeHnbrx rtpHr{HH rl,f ldHHpoBaHr.ie onrn},la,'rbHbrx
pelKI, IMoB pa6or l t  KacKaAoB fDC B 3Heprerur{ecKr,rx Lr BoAo-
xossrtcrBeHHbrx cncreMax craHoBr.rrcf l  Bce 6onee cnoxHoft  ga-

Aa.Ief i  n rpe6yer npnbieHeHHr coBpeMeHHbIX l , rareiuarnr iecKux
IueroAoB u 3BM.

BHe! ,peHr te  3B i \ l  k r  aBro l ra rn3prpoBaHHbrx  cprc re l r  ] *npaB-
/TeHHfi ,  KaK I I3BeCTHO, HHTeHCLTBIIO pa3BUBaeTCfi  BO BCeX OT-
pacrf lx HapoxHoro xo3f l f rcrBa, n rorr  qr . rc,{e i {  B 3HeprerHKe.
B 3Heprer r r r (e  co3AaHbr  r repBar r  r r  BTopan oqepeAH orpac" {e-

n P E A

l {nerxoe E. 3. n AP.
lJ27 OnrnuanbHbre pelKirMbr rHApo3iteKrporrayuqti  B

sHeprerHqecKHx cHCreM axl E B. I- iser_KoB, T. M. Ans-
6lrureea, I I .  f .  f lapQeHoe; f IoA peA. E. B. I- [eerl{o-
Ba. - M.: Sneproarolt  Llr.D,ar, 1984.-304 c' ,  u' ' t '

B nep .  I  p .  l 0  r i .  1200  gKs .

H 3KCnJIyaTaqI{oHHI ' IKOB'

230501 0000-286
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eoft OACy <SueprnR>, BKflioqatoulue 6onru:oe qHcJIO pa3no-
o6pt.totx rexHo.r'lornqecKnx 3!ta: l^!a3npylolqnt:Lgu 38M
3-io noKolennff. B UI.y EOC CCCP' Bo Bcex OAy' Kpyn'
Hblx 3HeprocHcTebfax,  a TaKlKe B npoeKTHblx opraHH3aqHfiX

co3AaHbI Bblq[icJIHTeJIb]Ible I{eHTpbI' Ha KOTOpbIX peIIIaeTCfi

6onlurOe eHCa'Io TeXHoJIorHqecKHx 3aAaq ynpaBaeHHf;  IJ co-

cTaB 3THX 3aAaq BXoAflT H 3aAaqH pacqeTa H aHz.r- IH3a pe)KI4:

MoB pa6otut  KacKaAoB f3C B 3HeprernqecKux H eoAoxossft-

CTBCHHbIX  CHCTCMAX.

OcHoeHtlIyI coAeplKaHHeM nactosir{eli KHI{rlI nBJlsercfi H3-

JIOIKeHIIe MeTOAOB H aJIfOpHTMOB OIITHMH3AI\LrLr, pacqeTa Ll

aHaJIH3a KaK AoJlrocpoqHblx (Ha MHoroJlerHe, foA, qacrb

ro4a),  raK H KparKOCpOqHbrx (Ha _ue4eJrro,  cyrxra) peIKHMOB

pa6otur fOC B 3neprocucTeN1ax. Kpoivre roro,  paccMorpeHbl

MeTOAbl H aJITOpHTMbI per leHHfl  3aAaq onepaTl iBHoro ynpaB-

JreHHff peX(HIvIaMH l3C, nolyqarclque IIIHpoKoe pacnpocrpa-

HeHHe B nocJIeAHHe foAbl, a TaKlKe MeTOAbI H aJITOpHTMbI

onTHMaJIbHoro nIaHHpoBaHHfl  peMoHroB arperaroB f3C c

yqeToM peIKHMOB 3HeprocHcreM.- 
VxagaHHble MeToAbI O6ecneqHBalOT eAuHsll i 83aHMOyBff-

gasusl t l  KoMIIJIeKc pe[IeHHfl  3aAaq nJIaHHpoBaHHn H ynpaBJle '

HHfl  peiKHMaMH fOC Ha Bcex ypoBHflx npeueHuof i  l r  reppn-

TopHaJIbHoI i  HepapxHH ynpaBJIeHHn coBpeMeHHblx 3Hepro-

cncrenn. OHu cocraBJlfiIor cyu{ecTBeHnylo qacTb aBToMaTr3tt '

ponannoir  cncreMbl A6cnerqepcKoro ynpaBJIeHHfl  (ACtry)  H

TecHO CBf3aHbI c O6II IHMH 3aAarIaMH nJIaHLIpOBaHHf H ynpaB-

JIeHHf 3HepreTHqeCKHIvlH peX(I{MaMII ,  -paCCN{OTpeHHbIMl i  B KHH'

re noA peA. B. M. FopHrgreftHa <<MeroAsI onrHMPI3aUHlI pe-

x{r IMoB 3neprocncreM)> [49].
Ha oCHOBe paccNIOTpeHHblX B KHHre MeTOAOB PI aJlro-

pHrMoB Bo BHkIHg -  BU fTy pa3pa6oraHlt  MaTIHHHbIe

f lporpal{Mbl,  BHeApeHHbIe B npaKTHKy 3Kcnnyaral lnn 6onl-

IxI{HCTBA OTCqECTBCHHbIX KACKAAOB fHAPOY3JIOB.
OnpeleneHHoe BHHIr{aHHe B KHHte yAeJIeHo npaKTHI{ecKI{M

aCneKTat, , t  npHMeHeHHfl  MeToAoB Pr aJIropHTMOB. f lpueoAnrcn

pacr{eTHbIe npHMepbI,  noKa3bIBaFoII I ,He aQQenrH-eHocTb npeA'

JraraeIvIbtX aJIropHTMOB, BO3MolKHocTH pa3pa60TaHHblx Ma'

r . t rHHHblx f iporpaNt} | [ ,  nyTH HCIO,I Ib3OBaHHf STHX npOfpal \ ' IM B

3KCn/IyaTaIIHOHHbIX H npOeKTHblx pacqeTax.

Kontn.nexcHbII i  noAXoA K n, i ' laHHpoBaHHrc f i  oneparHBHoldy
yrrpaBaeHHIo peX(Ht\ Iat{ l I  KacKaAoB f  3C o6yclonl tn Heo6Xo-

AuNrocrb  pasBHr t l f f  yKa3aHHblx  Bb lge_pa9Pa6otoK,  Koropb le

AofloJIHffIor vr pacul{pflror I iHHry E. B. I-[nerxoea <<Pac'Ier

onTHIl Ia/ lbHoro pery, l l IpoBaHHfl  CTOKa BOAOXpaHti" IHII IaMH

fgAposi leKrpocraHugir  Ha uBMn, Bbr1ly i l IeHgylo B

1e67 r .  [68 ] .
4

MarepHaJr KHHrH orBeqaer sar,atatr,  nocraBteuHblM Snep'
rerHllecKoi:r nporpalvttvrof i  CCCP. Tar, onrHMH3aUHfi SKcIIJIya'
rauHoHHbrx pex{HMoB pa6oru KacKaAoB fgc B COCTaBe O.6l '
eAHHeHHbIX gHeprOCHCTeM Ha[paBJIeHa Ha yBedTHrieHHe Bblpa-
6orrn 3HeprHH f3C H sI(oHoMHro B pacxoAoBaHHH TortJIHBa Ha
T3C, qro orBeqaer ocHoBHoMy noJIolKeHI4Io nporpaMMbI,  npeAy-
cMarpHBarct{eMy rpoBeAeHrre aKTIIBHoTI eHeproc6epenarctr le i l
rroJ[rTHKH, BceMepHyro SKOHOMI4TO TOnJTUBa n SHepfH,!{.

L lcnorrsoBaHHe npeAJraraei l {brx B KHHre MeroAoB rr  aJlro-
prrrMoB pacqera pelKHMon l3c 4"nn nni6opa ocHoBHbrx napa-
rvieTpoB ri iApoy3iioB 6yaer cnocodcrBoBarb I\afib-rie'; i, i i ieivi! tso-
BJreqeHHro B 3HepferHqect<t t f t  6anaHc acpQeKTHBHbrx BO3O6HOB-
/r f feM brx rr . iAposHep f  eTHqecKHX pecypcoB.

Aeroprr c 6naro1apHocrbro orMeqaror rBopqecKoe y.Ia-
crue B Hcc/reAoBaHHflx corpyAHHKoB o6'be4nueHHofi  ra6oparo-
pEvr pelKHMoB 3HepfocHcreM BH[4V13 - BU fTy. Bo"uruioe
yqacrne B srHX pa6orax npHHHMaJTH H corpyAHHKH MHofHX
3KC[JryaTaqHOHHbrX OpfaHH3aIIHrl, fA€ rIpOH3BOAHJIOCb BHeApe-
HHe pa3pa6orox. Oco6euuo BeJrHKa B sroM poJrb coTpyAHHKoB
c,TylK6br onrnlvrn3a:U.Hpr ruApo3HepreraqecKnx pelKHMoB UAy
E3C CCCP.

Aeropnr BblpalKaror rrpHgHare.rrbuocrb KaHAHAaTaM
rexH. HayK B.  A.  Crenauoey v C.  E.  EnaxoecKoMy sa Hx
r{eHHbre coBeTbt H 3aMeqaKKfl..

f lpocr6a 3aivreqaHHr H rrolKe/raHHfl  no KHHre Hanpal i l r rb
B  3 H e p r o a r o M n s A a r  n o  a A p e c y :  1 1 3 1 1 4 ,  M o c x e a ,  M - 1 1 4 ,
L l ln rcaoe a f l  Ha6. ,  10 .
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COCTAB H HASHAT{EHHE PACTIL , - I -UB
O T I T I , I M A J I b H O T O  P E f  Y J I  H P O B A H H ' I  P E q  H O T O'L?fi"?H?1?ttTl#,ffir'

1. I , I 'HAPOSJIEKTPOCTAHUHH B SHEPI 'ETI IT IECKHX H
BON.OXO3frVICT BEH HbIX CHCTEMAX

fia4poaneprernqecKue l . .yp.ol  peK CCCP. PasnHqarct

TeOpeTHr{eCxnlit, TeXHHT{eCfUft H SKoHOi\'IH'{eCXHIl noTeHIIHaJIbI

fHAposHeprerHqecKl lx pecypcoB.
' f e o p e r H q e c n n f t  

n o r e H  q H a  i l  r n A p o 3 H e p r o p e c y p -
coB He yquTbiBaeT noTepn cTOKa H soguoi i  3HeprHH npn ee

npeo6paeoeaHHlt B SJIeKTpllqecKylo. T e xH pI 1I e c x n l ' i  r I ' I A-
p  O g H e p  r  e T  H  r { e  C t < u h  1 1 O T e H  I { L I a J I - 3 T O  T a  q a c T b

rr.rApo3neprgpecypcoB, KoTopaff  i l Io) i {eT 6ur l  HCtlOJIb3oBaHa

nyreM coopylKeHuf l  ruApos/IeKrpocraHl{Hf i .  l lpn pacqere TeX-

HprqecKoro noreHUHaJIa yqPITbIBaIoTcf i  norepn (n ot6opnr)

BOAbl,  norepH } lanopa u Apyrue norepH sHepfHII  peK npH ee

npeo6pago iaHHn B eJ leKrpo3Hepru lo .  3  Ko H o  M l I  q  e  c  xuh

f  H A p o s H  e p  f  e T H q e c K H r ?  n O r e H q n a i l  n p e A c T a B J I f l -

er  co6or l  Ty r{acrb rexHHr{ecKHX rHApo3HepfopecypcoB' Hc'

rroJrb3oBaHue KoTOpoi{  Ha AaHHONI STane pa3BI ' ITHf l  HapoAHoro

xo3fl I lcrB a fl. l i l f l 'ercfl 3KoHoMHrIecKH ueJlecoo6paeuuvt'
l larr6o"rrtruuft HHTepec npeAcTaBJrseT sKoHoMllqecKHH no-

reHUHa.{ fHAposHepropecypcoB, Koropbl l l  AJi f l  peK CCCP san-

6ont iuut t  cpeAn fnApossepronoreHl lnaJloB .ApyrI IX cTpaH MH-

pa u  Aocruraer  1095 Mr ipA.  xBr 'q  (  1  1 ,1  Yo MPIpoBoro)  .  Ans
cpaBHeHufl orruerHM, r{To aKoHoNInqecKHIA noreHUI'IaJI ru4p_o_

eHepropecypcoB peK CLI IA  cocraBr l f le r  685,  EpaeunHn-657,

Kar iaair  J '218, g-nonnu -  132, @paHuz14 -  70 MrIpA. xBr 'q.

OAuaxo pacnpeAeJIeHHe ruAposnepropecypcoB..  no. .  reppH-

ropun CCCP KpaI iHe HepaBHoMep{ge: B_ eBponet icxot l  qacrn

crpaHbl cocpeAoToqeno JIHII Ib 18,4 % o6ulecorc3uoro noreH-

6

I{HaJIa; a OCTa,rIbHbIe B a3HaTCKOft . IaCrH CTpaHbI, B TOM_ tII IcIe

e Ca6ripn 38,5, B CpeaHefi AeHH vr KasaxcraHe 18,3, Ha

fia.ntneir Bocrore 27',3, Ha Ceeepuorvl Kaerase lr B 3axas'
Kasbe 6,4olo.

Ha Har{a,ro 1981 r. oKoHorvrr iqecKnr? rHApogHepronoreHUH-
aJI B Ue"lOlI nO CCCP HcnO,, ' Ib3OBaH Ha 19,201s, n TONI qI{C,J'Ie

B eBponeftcxort qacra CCCP - Ha 40olo. i lp^ cpaBHeHHn yra'
)KeM, qTo aKoHoMHqecKHIl I IoTeHUHaJI CIIIA Hcnoiib3oBaH Ha
40, KaH ag: ' ' -  -  rua 45, f  nou HH - Ha 58 % .

Bnto a6oyra 3HeDFHH fOC CCCP cocraBa,' Ia B 1980 r.
'  

a  ,  ^  ^ ,  /  ,

I dJ ,y  N IJ IpA .  K IJT .g ,  HJ IH  14 ,Z ' l s  OOI l te fO  I Ipo l ' I suoAc ' t { j 1  r f iEP i

lw+, ycraHoB",'IeHHan x{oll lHocrb r3c - 52,3 MJIH- K-Br, HIII4

19,60/o cvllMapHori l!{oulHocrll SJIeKTpocrauUltfi, B. Tolvl t{Hc"Ie

B Cu1wpu 55,b ,  B  3axaexasoe 38 ,4 , ' t s  Cpeauef i  ASHH I ' I  Ka '
saxcraHe 28,3010.

@opuHpoBaHHe cToKa peK npoHcXoAHr 11oA BJIHf lHIIeM
pasHoo6paSHbIx feoQI,IsLIsecKHX Saxtopoe, EJlfr KoropbIX
Bo3MoX{Ho JIHiIIb BepoflTHocTHoe onacanne. l lo eToft npHqHHe H

HSMeHeHHe CTOKa BO BpeMeHH npenCTaB,. ' I f l IOT B BHAe CTOXa'
cTHqecKoro npoqecca, B I(oTopoM Ha AeTepMHHL{pOBaHHble H3'
MeHeHHfl HaJIararorcfi cryqafluble Ko,'Ie6aHHfi. Bec c,, ' iyqafIHbIX
Kone6aHHI:I BeJIHK, Iiro Ae/Iaer HeBo3MolKHblMH oAHoSHaqHbIe
AOJrrOCpOqHbre fHAPOnOfHqeCKHe npOrHO3bL

CnyuaftHtte KO/te6aHHff perIHOrO cTOKa npgffBJIfiFoTCfl KaK
B MHOrO.I ierHeM, TaK H B TOAOBOM pa3pe3ax. foAoel te croKu
peK HMercT 6onlruAe pa3Ji I4qHq,.  KpOMe TOrO, na6,r lOAaIOTCff
uHKJIbl N{aJIOBO.ILHbIX H I\{HOfOBOAHbIX .r1eT, npHqeM npoAoJI}KI',I-
TeJIbHocrH 3rHX uHK;roB raKx(e cnyval iur i .  Bo BHyrpHroAoBoM
pa3pe3e pe3l{o pa3, lHqalorcf l  croKH pa3HbIX nepHO.XOB fOAa.

CtoxacrHqecKaf l  npHpola peqHoro croKa o6vc,roe.nl ' lBaer
TO, I ITO BbIPA6OTKA sJIEKTPO3HCPrHH OTAC,' IbHbIX f3C, KACKA.
AoB f3C vr Bcex f3C crpaHbl xapaKrepa3yercf l  cyi l {ecrBeH-
HOII  HenpeAcKa3yel , for l  H3MerrqHBocrbK) B MHofOJIerHei l f  pa3pe.-
3e, a raKlKe no ce3oHaM foAa, AalKe c yqeroM HeKoroDOIl
acHHXpoHHocrH croKa pa3Hbrx peK H peryJlHpylouero Aef ict-
BHfi  BoAoxpaHHJrHUi f3c.

B ra6.r .  L I  a. ' rs l IJIJI Iocrpa[LIH [pHBeAeHbt AaHHbIe o f iax-
ruqecxof r  en tpa6or re  oHeprHH f3C Bo"nxcxo-Kaucxoro  Kac-
KaLa sa l0-" ' rerpHft  nep6oA (  1970- 1979 p.)  .  Hat i6o,Trutan.
pa3Haua B roAoeori  eutpa6orKe sHeprHH or l {x fOC e sror I Ie-
pHoA AOCrHfaer 46olo cpeAHeNrHofo",'rerHer:r Bbrpa6orKH.

Croxacrr lqecKaf l  npHpoAa peqHoro cToKa or. [ t {qaer f  3C
or 3, . teKTpocraguHt? .qpyfHX TI{noB, 3Haq}rreJIbHo yc" ' Io i t (Hf ler
nJiaHHpoBaHHe H aHaiIH3 Hx pelKrrMoB, Bbr6op 14 o6ocuoeaHue
HX npoeKTHbIX napa l reTpoB,  ycTaHoBf ieHHe npaBI I f l  HX 3KC-
n,TyaTanHlr ,  

7



f HAposreKrpocraHr{ !t s

T a 6 a u q a  l . l . ,{HHarnxa HsMeHeHH.fl Bbtpa6orKH

Oaxrnqecxax

1970 r. 1971 r . 1972 r. 1973 r .

5 F
e r ! :
E . , 5
E e ! a
E b . . ;

r E i

r ; -

E 8 E
i : i do A *

> = F

VrraqcxaR

Prr6Hscras

foprxoecran

Bolxcrag ulreng

B. H. .Ilennsa

GaparoacraR unrexu JIe-

HHHCKOfO KOMCOMONA

Borxcxar nr"rena XXI I

cre3Aa KfiCC

ftraaroscKaR

KaMcxaq

BorxuHcrcac

B c e r o

l l 0

330

520

2300

1360

2541

r a c  )
t u u i a

504

1000

883 t ,4

2t4

I 050

I  5 1 3

t0  r00

5400

l t  100

590

l 9 t 5

2388

34 270

100

162,7

989,6

t 5 2 7 , 5

10539,4

5 1 6 2 , 6

1t788,2

637,3

1897,4

2427,9

35132 ,6

102,5

t 9 8 , 2

645,8

l20g,0

l 0 l 1 3 , 6

5378 ,0

10786,5

755, 0

2 r80 ,3

2707,4

33972,9

9 9 , 1

r 3 8 , 8

551 ,0

1099 ,8

9525 ,6

4959,7

10251 ,  I

564 ,8

1987 ,3

2626,8

31707,9

9 2 , 5

1  58 ,0

436,3

9 9 1 , 3

6091 ,9

3840 ,2

E330,4

6 1 8 , I

1 8 4 3 , I

2t53,7

25293,0

7 3 , 8

KacxaAnoe HcnoJrb3oBaHue peK cHcreMar{H rnApoy3JroB.
D,ng coBpeMeHHoro grana HcnoJrb3oBaHHff  BoAHo3Heprernqe-
CKHX pecypcoB xapaKTepHbrM f lBJr f leTcr r  coo  p  y lKeH He
K p y r H b I X  K a c K a A o B  f  3 C  c  6 o n b r x H M H  B o A o -
x p aH H Jr H rr l  a M H, O6eCneqHBarorrHx HaH6oJree noJrHoe H
eQQexrHBuoe HcrroJrb3oBaHHe oHeprHH peK.

KacxaAnoe pac[of lox(eHne fAC npeAonpeAerqer B3aHMo-
cBf i3b peIKHMOB BOAOXpaHHJTHTq f3c no pacxoAaM BoAbr,  a
oqeHb r{acTo H no HanopaM, r{To AOJT}KHO yr{HTbIBaTbCfi  B Ma-
TeMaTHr{ecKHX MOAeJTflX pacr{eTa H aHailHSA pe}KHMOB f3c.

Ha 6onrurHHcrBe orerrecrBeHHbrx foc o6ecne,Iena Bbrco-
Kaf l  creneHb 3apefyJrHpoBaHHocrH per{Horo croKa 6narolapn
co3AaHr{ro KpynHbrx BoAoxpaHHJrHr.u, ocyruecTBJrflrorIIHx pery-
JI I {pOBaHHe CTOKa B Ce3OHHOM, TOAoBOM H AaX{e MHO|OJrerHeM
pa3pe3ax.

Crenent 3aperyJrnpoBaHHocrH croKa onpeAeJrf fercf l  K o o Q-
Q a u H e H T o M  o r H o c H T e , , l r b H o r o  o 6 t e M a  0 ,  K o r o -
pllf i  paBeH orHorueHnro noJre3Hono o6teua BoAoxpaHHJrr{Ua
Woon K cpeAHeMy 3a MHoroaerHHfi_nepnoA o6reuy roAoBoro
croKa Vl  e creope f3C: g:  Wooo/W.

BoloxpaHHJrHrrIa f3c B 3aBHcHNrocrH or Hx orHocrrreJrb-
Horo o6telvra }roryr ocyqecrBJrf lTb KaK Kparr(ocpoqHoe (cy-

8

5ntircipoarepnin Ha f OC BolxcKo-Kaucroro KecKaEa

aupa6orra, l tau.rBt.t /  roA

CpeAnrx
sa l0 ret

2O7,4

634 ,8

l J d l  , o

13856, I

5249,

l r 7 l 0 .

586 ,4

1860,

2675,8

35173 ,6

102 ,

245,1

832,7

.t +ou, /

8348,9

4824,9

s305, I

378,7

1 491 ,3

l 8 8 l , 3

28791 ,5

84  ,0

253,7

8 1 0 , 4

l J o l , t

8353, I

4720,2

9043,6

475,6

1425,4

l65g ,5

28127 ,7

8 2 ,  1

284 ,8

926 ,5

t t v z , r

t2823,7

6379,4

6 1 6 , 7

2266,6

2794,2

41056 ,1

I 1 9 , 8

206 ,6

1068 ,7

l uou  ,  t

I  1872,0

5728,2

12904 ,5

635,8

2050,6

2778,5

38E51 ,6

1  1 3 , 4

203,6

762,0

' O A Q  A

9677 ,7

DOJ , . r

1845 ,2

2351 ,4

32404 , I

94 ,6

I I I  I V
4 5  l 0
1 4  1 3
1 5  l 3

r8 I ,0 l

:: :l
9 5 ,  I

72,6

9 ) ,  !

9 5 , 8

93 ,3

9 D ,  C

9 5 , 5

9 6 , 4

98  ,5

9 4 , 6

TOqHOe, HeAeJrbHOe),  TaK H AOnrOCpOt{HOe [CeeOHUOe (rOnO-
Boe),  MHoroJrerHee] peryJrHpoBaH'He croKa.

B npeAe"rrax oAHHX cyroK HJrLr HeAeJIH peqHofi croK AJlfr
6onnuHHcrBa peK paBnoMepHbrf i ;  npn HeAeJIbHoM H cyToqHoM
pefy / rHpoBaHHH npoHcxoAHr  rpaHcQopMal lHf  paBHoMepHoro
rpaQHKa croKa r{epe3 f3C B HepaBHoMepHbII i  B coorBercrBHu
c rpe6oBaHHffMI{  r lorpe6nreJlel i .  HanpHuep, B pa6oqHe AHH
HeAe/rH (nepHo4ur BbrcoKHX Hafpy3oK 3HeprocHcreMbl)  BoAo-
XPAHHJIHUIA CPA6ATbIBAIOTCff ,  A B BbIXOAHbIE AHH HANOJII I f lTOT.
cfl. Ans BoAoxpaHH;IHIII cyrot{Horo I{ HeAeJIbHoro pefyJlnpo-
BaHHf l  F :0 ,01  .  0 ,02 .

BHyrpn roAa c roK pacnpeAeJren Kpaf rHe HepaBHoMepHo.
HanpHrrep, pacnpeAe.reHHe cyi l rMapHori  ecrecrBeHHol? npH'
ror{HocrH K crBopaM f3c BHyrpH foAa (uersrpe KBapra/Ia)
, I tJr f l  rpex ocHoBHbrx KacKaAoB f3C CCCP, Ha Koropbte npu'
xoAHrcn 63% Bbrpa6orxn  eHepr r4n  Bcex  f3C B EOC CCCP,
EJrn roAa cpeAHeft BoAHocTH xapar{TepH3yercfl cJIe.(ytoIIIHMH
sHaqeHHfl&fH (olo ro,LOBorO | IpHTOKa) :

KacxaAsr
Anra po-Ens ce ricxlrr'i
Bo;rxcxo-Kaucrn ir
!,nenpoecxrlft . .

I  I I
4 4 1

r0 63
1 F  F rro  oo



l lpH ce3oHHoi l r  ( ro loeorr i )  pOrynHpoeai iHn c ' ro i<a eof io.
kpar iunaula cpa6aruBarorcf i  B oceHHe-3prmHrai i  nepnoA H Ha-
rroJiHflrorcfi B seceiiHail f lepHoA. BoaoxpaHHJrHrrre HNreer Bo3-
MOiKHOCTb BbrnOJrHfTb Ce3OHHOe pefyJrHpoBaHHe cToKa npH
F:0 ,02  .  0 ,1  14  roAoBoe peryJrnpoBaHne c roKa npn F :0 ,1 -=
0,3 (6o"rrnurrae 3HaqeHur p orBeqarcr 6oabrueMy xoaQQuur.reH-
Ty  H3NreHqHBocrH c roxa c r ) .

]J,enrro MnoroJierHero peryJlapoBaHnff croKa flB/rflercfl Bbr-
paBHHBaHHe 3aperyJrr ipoBaHHofo cToKa rro foAaM: yBef lHrre-
HHe CTOKa MaJIOBO.TI.IIbIX Jrer pr yMeHbrxeHr{e croKa MHoroBoA-
Hbrx Jrer. Ann BbrnoJrHeHrifl MHorofierHero pery/rnpoBaHHfl
croKa AoJIIKHo 6ur l  p>0,3.

3QQexrHBHocrb AJrnreJrbHoro peryJrupoBaHLrn croKa or{e-
H r B a e r c r  K o s Q Q n r I H e H T o M  p  e r y " ' r  H  p  o  B  a H H f r .  a . ,
[PeACraBJrflrorrlHivr oTHorrreHHe 3apery,/ 'rHpoBaHHofo pacxoAa K
cpeAHeMHoroJIerHeMy pacxoAy: o:  Qp."  /  Q*".

BoloxpaHHJrlrura A/rHTeJrbHoro peryjirpoBaHHfl o6nr.ruo
Bblno/rHflroT H Bce MeHee AJIHTeJTbT{bre BHAbI peryJrHpoBaHHfl
cToKa.

Ha I s,una,px l98l r.89 Han6onee i(pynHbrx oreqecrBelr,Hbrx
HMeJTH 50 BoAoxpamlrJrurrl c rroJre3HbrM o6telrorvr 445 095 MJIH. M3,
cccTa'BHJIO 52010 rpeflJtrrpleMoro 3THMtr BoloxpaHHjr{4rr{a,Mlr cToKa

T a 6 ;r l r  u a 1.2. XapaKrepr{crnxu Hau6olee Kpyngbix
Bo[oxpaHHrrHU{ fOC CCCP [611

B Hacroqqee Bpe1rfi Ao[oJIHHreJIbHo co3Aaercff eule 15 Kpy[HbIX Bo'['o'

xpauryrnuur f3C non*'HbIM o6leltotvt 45779 unu. u3 [61]'

Kax c,re4yer K3 Aa'HHbtx, il.plrBeAenultx s ra6n ' l'2, Ha Kpytt.tlblx f 3C

co3AaHbI BoAoxpa,BnJtrt\Ia, ouoco$sue ocyUecTBJInTt uafi6oaee aQQeI(THB'

H bre IJIHTeJIbHbIe BltAbI peryJulpoB a'H'fi ff cTOKa.

HanuqHe eNIKHX BoAoxpaHHJIHi I I  H peryJIHpoBaHHe croKa

npH IIOMOUIH BOAOXpaHHJIHIII  no3BoJIf irOT IIpHcnocaoJIHBaTb

cnyuar?Hor f i  xapaKTep HSMeHeHI4f l  per lHoro CTOKa K nJIaHOBbIM

HylKAalvl sHepreTLIKH H He3HepfeTI,IqecKHx BoAo119JIbSOBaTeJIefi

H BoAonorpebnre le f r .
Peryrr6pgBaHl{e cToKa i lpH noMOIltK BoAoxpaHI'IJIHIII ,  KpO-

Me TOro,  [O3BOJIneT yBeIHr IHBaTb eQQemUBHOCTb HCnOJIb3O-

BaHHtI CTOKa AJIa yqaCTHIIKOB BOAOXO3flt lCreeHUOrO KOMIIJIeK-

ca (BXK) - cHH;^I(aTb Xo/locrble c6pocst BoAbI, yBeJIHqHBarb

K| I I  npeo6pa3oBaHHf i  c roKa B sHepr l l rc  L i l f r  sJ leKrposHepte-

THKH H T.  I I .

Kotun lercHoe ( rvrHonoueleeoe)  Ha3HaqeHHe rHApoy3JIoB'

Eo.nnuruHcTBo oTeqeCTBeHHbIx THApOy3JIOB HMeeT N{ H o r o -

U e l l e B o e  H  a 3  H a q e H l I e  v T  o 6 e c n e q u B a e T  y A o B J I e T B o p e H I 4 e

HHTepecoB He To, i IbKo SHepreTI iKH,  HO I {  ApyrHx oTpacf leH Ha-

poAHOro XO3flI lcTBa - ceJlbcKo1o XO3flI lcTBa, peqno.ro TpaH-

CnOpru,  ps l6uoro Xo3f l t igTBa,  3aI I IHT6I  OT HaBOAHeHHf i  k l  T .  I I '

Mnoroqe,ceBoe HC[oJTb3oBaHHe r I {ApoysJIoB HMeeT 6onrurHe

npeHNfylI IecTBa no cpaBHeHHIO C HX pa3AeJIbHbli l l  HCIIOJIb3O-

BAHHCNI - 3KOHONlf lTCfi KAIHTAJIOBJIOX(CHPIS 14 CHH}KAIOTCfl

SKCnJIyaTaUHOHHbIe 3aTpaTbI ,  oAHal (o  BoSHHKaeT c ' r lo lKHaf l  3a-

AaI {a  yBn3KH HHTepecoB pa3JIHqHblX yqacTHHKoB BXK.  Oco-

6eHso c , r ro lKHo pe ixeHHe grot i  ganalsw npH npornBoper{HBocru

HHTepecoB pa3HbIX BoAonorpe6nrenef i  H BoAo[oJIb3oBaTe, le f i ,

HanpHl lep,  B IVIa" : ioBoAHbie foAbl ,  I {o fAa npHXoAHTCf l  BBOAHTb

onDaHHqeHHf l  Ha  no rDe6 ,neHue  BoAb I .' 3nep re rn l ( a  
6a ' , ; . a  H  Ha  N ,1HorHX f3C  ocTaeTc f l  H  no  Ha -

cToflrr{ee Bper\{f i  BeIyII I} IM yr{acTHpiKo}, ' I  BOAOXO3qficreeHHoro

KOI ' InJeKCa.  oAsaro 3ah ' lerHa qerKo BbIpax(eHHat l  TeHAeHUI{ f

BO3paCTaHHf l  pO"- IH l I  He3HepfeTl iqecKHx yqacTHI{KOB I (O} I -

r r " rTeKCS.  B nepct ieKTHBe po"r rb  HegHeprerHqecKHx Y ' l&ctHI I I ioB
BXK €t t1e 6orree Bo3pacreT,  xoTf l  3HeprergqecKoe 3HaqeHl le

rHApoy3,ToB 6yrer  ocraBarbcf l  cy I I IecrBeHHbIN' t ,  oco6eHHo B

ycxoBHf lX Hatrp f l iKeHHoro Tor t f i I ' iBHo-3Hepreraqecxoro 6anas 'ca

cTpaHbr .

KO l tn ;exCHOe Ha3HaqeHI Ie  r t t npO-V3 . i r oB  O6 \ ' c ; tOB ; ' I € I IO  Te l I ,
qTO fI, I .4P,O3"; iCI{TPOCTAHI{II I I  f lB/T'I IOTCfl BA}I(}IbI}IH 3"1C}{CIITA]IPI

S H e D r e T l i q e C K i I x  p I  B O A O X o  g f l f t c T B e H H b I X  c l i -

c  r  e  l r .  6o; lee roro,  o I { I I  p l rpa, ' I I I  I I  urpa l 'or  6onturvn poJb R

o 6 p a : o B a H r r n  r r  $ o p r r r r p o R a H I I I I  T a K i I X  c t t c r e i \ l .

1 t
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TITO

peK.

Boarcxaq  HLreHH
Bb.nnr<oro Orrx6px,
Hpnyrcxax, Amdpa
qaf i  03.  Eaf ixarr)
3e f i cxaq ,  3es
EyxraprutuHcKaf l ,

50-;rerus
Anrapa
(ax.nru-

I,lprsrur

91  600

60 730

I69 300

47 650

68 420
49 740

35 880
l9  500

260 000

23 860
25 400

9830
57 000

48

46 500

l r
l 6

8630

52,6

/ o , o

i 5 6 , 8
1 6 5 , 6

8 9 ,  I
123,2
6 5 ,  g

5 l  , 6
4 7 4

205,5
1 4 4

24 400
l8  600

Nlsoronersee

I-oAosoe
ftl soro.uerse e

f c,{osoe

(errrcuar 03. 3aftcau)
BnnnftcxaR, Bunrcir
Torirony"nrcKafi ,  Haprrn
BepxHe-CnHpcnafi  (Bl iJrroqaff

Osexcroe osepo)
IJ,lnw"raHcnoe, .{,oH
Psi6nucroe, Bonra
Kyrwcxax, Kyna
Bo,'lxcxas rrMeHrr B. i,I. .rle-

HI I I {a ,  Bonra

38 260
30 800

t 7
l t
l . f
1 0

20 000
l r  3 6 0
l9  300

22 300
35 200

4200
24r 000

;e

F

O6relr Boaoxpa-
HIIJIIUIa, lrnn.lr3

f uApoelerrpocraEr(Hn (noAoxpaH H-
nrru{e), peKa

,J+



VrasaHHHe cucreMbr no cBoHM xapaKTepHcrnKaM orno-
c f l T c f i  K  6 o ; r b u H M  c H c r e M a M  x v t 6 e p H e r H r { e c K o -
r o r  H n a.  B Lrx cocraB BXoAHT MHolKecrBo pasuoo6pa3Hbrx
3/reMeHroB (o6texroe),  paccpeAoroqeHHbrx Ha 6onruor i  rep-
pHTopr{}i, cBff3aHHbrx Mex(Ay co6ofi c/ro}KHbtMH BgaHMHbTMH
OTHOruCHHfl,MI4 LT HAXOAflUIHXCfl NOA CAHHbIM YNPABJICHHCM.

3Hepreraqecrae cncreMbr rBJrflrorcfl ocnoeHoft Sopntofi
opfaHH3arrHH sHeprerHqecKofo npo[sBoAcrBa w npeAcraBJrf l -
roT co6ol i  coBoKy[Hocrb pa6orarcu{Hx noA eAHHbrM ynpaBJre-
HHeNf --3neMeHTOB O6iqeft  qe[oqKH rroJl ] /qer{Hs, npeoSpaSOBa-
HHfl H pacnpeAeJreHnfl sJreKTpuqecxori H ren.rtoeort gHeprHH,
fioryq aeuor? or 3JreKTp ocraHupni.

B  cBoeM pasBHTHH gHepreruKa BHaqaJre  ixJ ra  no-nyru  co-
gAaHHfl, orAeJrbHbrx gHeprocncreM (ceiiuac HX oKoJro 100),
3areM o6'ae1uueHHbrx gHeprocncreM (nx I  I  )  H, HaKoHeu,
erusor i  eHepFocncreMbr  c rpaHbr  (EOC CCCP) .  Cef iqac  B co-
c raBe E3C CCCP pa6oranr  9  o6 teAuHeHHbrx  oneprocncreM,
estpa6arbrBarou.IHX noqrn 95% ecer i  3JreKrposHeprnn B crpa-
He; _npo(ecc yKpynHeHuff  EOC CCCP rpoAorr)Kaercf l .

fnlpoaneKTpocraHryww xapaKTepH3yrorcfl or{eHb errcoxori
MaHeBpel lHocTbto,  H noSToMy B SHeprOCHCTeMaX Ha HHX BO3-
JlaraFoTcrr  noKpbrrne Hal i6onee HepaBHovrepuof i  nnxoeoft  qa-
crn rpaQraxoe oJreKrpr iqecKHx Harpl i3oK, ;  TaKX{e Qyr i runH
anapnftHoro pe3epBa iuoruuocrg H sHeprHH, peryJrupoBaHHfl
qacToTbr H nepeToKoB.

f" lpoenexrpocraHqHH HcnoJrb3yror elKeroAHo eoso6Hoe-
Jrf leMyru 3Heprnro peK H He rpe6ylor A/rr  ceoeft  pa6ortr  pac-
xoAoBaHHfl  Aoporocrof l I l rero opraHHr{ecKoro ronJrHBa. Ha-
n p n M e p ,  n u p a 6 o r a H H b r e  H a  f 3 C  C C C P  B  1 9 8 0  r .
lB0  l rnpn.  rBr . r {  oHeprHH 3aMeHH.r rH oxono 60  MJIH.  T  ycJroB-
HOTO TONJIHBA.

LIHrescaBHoe pa3BHTHe npoH3BoAHTer ' IbHbrx cni i  crpaHbr u
ceRgaHHnrr l  c HHrt , r  pocr BoAonorpe6neHaa o6ycroen.nu co3Aa-
HHe BoAoxo3qr?creenHrrx cHcreNI,  o6cnyxnBarou{rrx 6onruoe
t{Hc/'Io BoAorlorpe6ate"rrefi H BoAorloJrlgoeare".reft. Vx<e celtqac
MolKHo roBopHTb o Boaoxo3lr icreeHHrrx c i icreMax 6accef iHon
per  Bo, r ra ,  . (Henpa,  CupAapbu H Ap.

[ I o a  r e p M u H o r u  B o A o x o s s . f r c r B e H H a f l  c H c r e M  a
(BXC) noHHrvraIoT coBoKynHocrb BoAoroKoB H TexHHqecKHX
ycrpoftcrs Ha HHX, npe4Ha3Har{eHHbrx x i ln peryJrurpoBaHrir ,
nepeN,Ieu{eHHff  r i  Hc[o, lb3oBaHII f l  peqHoro cToKa, a TaKX(e Apy-
rax  3anacoB npecuo l i  Bo . rb r  (apres l iaHcxof t ,  oeepnof t ) .  Tep-
M H H  B o A o x o  e n f t c r B e r u H r r r l  K o  N r n  " r r  e K c  ( B X I ( )  S K B H -
Ba, r ' IeHTeH BoAoxo3f f i rc reeHHoi r  c r . rc re l re .  Tep l tHs  Koru  no  Fr  eH T
(y  q  a  c  r  u  r r  r )  BXI (  o3Haqaer  o rpacJrb  HapoAHoro  xogn i rc r -
BA,  o6c" ry ; r< t rBaer tyn  raHHbrr , r  BXK.  KosxperHoro  Borono-
r q
L '

J|

I
t\3

I
a)

tpe6Hte.nr HJrr4 BOAOnOJIb3oBaTeJIfl, flBJIfinrueFocfi 3JIeIYIeHTOM

B X C ,  H a 3 b l B a l o r  B o A o x o  s f  i a c r B e H H b I M  o  6 l e K T o  M '

I l e r r t p a J I b H o e M e c T o B B o A o x o s g f t c t g e H H b l x c H c T e I u a x
o 6 n q u o 3 a H H M a I o r r H A p o s a e K r p o c ' r a q u " " - : 6 o n s u t H t ' t l t B o ' [ ' o -
xpaHHnHuaMH Ha ocHoeHoft  ;y; ; ; "" i t  : t t l '  

or  xotopoft  eoAs

nocrynaer B 
"onoguoopbr, 

t i i".nopt":t_._^T pacnpefl,eJlHreJlb-

H b I e K a H a J I b I ' A o c T a B f l n r c U H e e o A Y I \ { H o f o t I H c J I e H H b I M n o T p e .
6HterqNI.

| I p o 6 . r r e u a e o A o o 6 e c n e l { e H H f l p a 3 B H B a F o l . u . e f o c f l H a p o A H o r o
xogqficrsa np"ooi.nu 

- 
oono;; :111t:::oY1"t* 

t 
;'.#f"e1::

;8:il;;,"",tttilff #":"iffi""'J'p1;:t;l--;;;ilnpo6n'"::..-".
coBpeMeHHbIX ycaoBHnx crarl ;: lq:y^tiHstfi yr{er ycrloBHrl

oxpaHbl 
"OArrolx 

pecypcoB H OKpylKaloulert cpeAbl'

HecoorseTcrBHe ivrelK[y pa3MepoM H pe]KHMOIvI_ B.ojono'

rpe6neH 14fl,, c"oAgOft CTOpOHbr,'tr O6ieMOivI eCteCteeHHOrO cTO-

K8, C ApyroH, crHMyJIHpyer cosAaHl ' {e KpynHblx soAOXPaHH-

J I H I l l H H X K a c K a A o B H a o c H o B H b I X B o A H b I x a p T e p H f l X c T p a H b I '
KOTOpbre ocyulecrBJrf tor  rn* i r*  o6paeou i lepepacnpeAeJle-

H H e c T o K a B o B p e I v { e H H B H H T e p e c a X K o M n J I e K c a B o A o n o T p e .
6urener?.  OAHaxo 6ucrpnte reMIIbI  pocra BoAgl l : lpe6neunr

B 6nllxaituple Aectlru"lerHtl, oco6ettuo ." 
Iox(Hblx paHoHax

cTpaHbI,  npl{Ber,yr  .K cyi l IecrBeuHoMy le$HuHry BoAHbtx pe-

c y p c o B y | c T a H y T Q a r t o p o v r , o r p a H H I { I , { B a I o u H M 3 K o H o M H q e .
'i'b' p' s 

i:' i? Jii,H i fl- :3H o'Jl#J; "* o ueH K a M no r p e 6 n e -

HHe ceexeH eoAbl K 'KOHIIy eexa- yrponTcf '  a 6eaeoseparHoe

BoAonorpe6neu'ne yBerf iq""" 
- 
i  z 'b pue^' 3ro co3Aaer 6onn-

uyrc Hanpflx(a""olro B o6ecneqeuHU eoAof{ HapoAHOro xo-

Sni iCrea,  OcO6eHHO Ha IOIKHOM CKJIOHe eepOnef iCXOl t  
qaCTH

crpaHbr,  B cpeaHeft  Asun l r  Kasaxcraue, ;  O6ycnoeJl l {Baer

u e o 6 x o A g M o c r b  p e i x e H n f l  n p o 6 n e u u  r e p  p  n r o  p  H  a J I b H  o r o

n  e  p  e  p  a  c n  p  e . u ,  e J I  e H  H f l  c r o K a '

Baxnenuef i  HapoAHOXOS"tctseHHOfi  npo6neuoft  f lBJI feTcf

n e p e 6 p o c K a l { a c T H c T o K a c e B e p H b l x - p e K e e p o n e f i c r o f i l { a c T f l
CCCp Ha rcr !1 c'6upcx"*""p'.?^ t"Cp'en1rcro' AaHrc rr Kasax'

craH Anf l  opotL"""  r ' r  o6eonHeHHfl  SeMerb H BoAocna6xesns'

qro co3Aaer IIpernocbli lKI{ Aitf l co3AaHHtl o6seAHueHHblx Bo-

Aoxoss f tc rBeHHbIX cHcre lu 'B  nepc f leKr l rBe 6-y i , { : ^ : :3AaHbl

eLr{Hbre Bo!,OXO3nricreeHHrte cHcTeM_bl- , -  eeponeftcrol  qacTH

c T p a H b I u C u 6 H p u , a g 6 o f l e e o T A a J I e H H o I | n e p c n e K T H B e _ - e . [ . H -
Haf l ,  Bor,oxo3Rt?crsenHas cacrel l la CCCP

| I p H p . * . " " " - - n p o o n e u c o 3 A a H l { f l ' . e o A o X o s R i { c r e e H H b l x
cr.rcre\{ H pefyJlHpoBaHHf peqHoro :19ii 

Bo',u'oxp'aHHJIHUIaMH

Heo6xoAHtnl  yr{er,  KaK etrde orMeqarocl '  QaKTopoB' cBf i3aI{-

Hbrx c oxpaHoft  np'poAHo' i -  uot .  ArryanuHocrb yqera )Tr lX
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oueHKH, OIITHI,IH3aU!HIO BOAOOXpaHHbTx ll lepoflpttf l.Ttlft, B Tol\f
t{Hc"Te vcraHoB,leHpIe rpe6oBaH}ifi K I ' lHHutra,rlbHo Aoniicrt{t-,tbl},{
(cauurapHbr\ l )  pacxolalr  BoAbr B i {ourpoJrbHbrx crBopax pyc-
nonol i  cera,  K Kar{ecrBy BoAbr,  orreHuBaeNroMy pf lAolr  nor(a-
sare,ref i ,  K ypoBHeHHOx{y pex(H}iy B r{oHTpoJrbHbrx crBopax
peK H T. II.

CosAaHpre uerloqeK BoAoxpaHr.rJrurrl
Kpy[Hbrx peKax no3BoJrReT roBopHTb

K a c K a A o B  f 3 C  H a
TaKlKe O CO3AaH?IH

r J r y 6 o r o B o A H b r xC  A H  H  b I  X

C H C T C M .
T p a H c n o p T H b r x

Sueprer l rqecKr.re,  eoAoxo6RricreeHHsre, TpaHcnoprHbre cLIc_
TeMbr B3aH${OCBfl3aHbr no pe}Klr} iat \ {  HX pa6ortr  r , , , raBHbrN{ o6_
pa3oM qepe3 fHApo3JreKrpocraHrlr . rH.

Vc,roeraq pa6ornr KacKaAoB fOC B cocraBe yKa3aHHbrx
cHcreM AoJI iKHbl yr lHTbIBarbcf l  r tpH I IJIaHHpoBaHuH I I  aHa,, ' IH3e
HX pa6ornr,  r r ro 3Haqnre, ' rbHo ycroir iHf ler  peueHHe pelrg{NlHbtx
3SAaq. vqer yKa3aHH6rx yc, loeul i  Bo3r,roiKeH Ha ocHoBe
c H cr e N{ H o r  o n o AX o A a,  o6u{enpnHflToro B Hacrof l r r lee
Bpeivrf i  npH perxeHHH pasuoo6pa3Hbrx rexHriqecKrrx H 3r{OHO-
I{AqecKr. ix 3anaq.

1 .2 .  3AAAI IH  PACqETA PEXHMOB 3HEPTOCHCTEM,
coAEpxArq HX rHApoSJr EKTpOCTA H LIHH

o6rqan xapaKrepf icruKa 3aAaq. f r r :poa.nexrpocraHrln l r  rBJrf l rorcq sJre-
MeHTOM gHepreflruecKHx CIICTeM, r.I nogTo\,ry garaqw rr,TarHHpoBarnrrfl !r yflpaB-
fieH{rlq IIX pex<H,Ma\'rlI f iBJflloTcs cOcra,eHott qacTbro o6u1rx 3a.laq n;laHIr-

.potsaiHHfi lr yilpaBJreHHfi peiKr{MaMH 3HepfocHcreM B ue,'roM. pexrryu r3c
.(oJIlKrHbI paccMaTfplIBaTbcfi coB,Irecrrr{o c pe}KHMaM'H ,4pyf}rx rtr,noB 3"1eK-
Tpocra,Hqltfr - rennoBbix lt aroMHbrx, a raK}Ke 3JeKTpi{qeclrol-r certr.

B "ra6n.  1.3 npHBe.reH cocrs,B ocHoBHbix rpyf ln aHeprerrrqeoKr.rx pe-
x iHM'|Hbrx 3araq,  r ioropbre petuarorcf f  Ha " . l ro6oy Tepp,rrroprraj rbHo\{  I repap-
xrrqecKolr  vpoBHe yi rpaB" ' reHtr f l  -  E u.4y E3c cccp,  s o, [ ,v  u s p3y.
Ta6,ruua rr; 'rJtocr,p,H'pj€T o6qenpHsfiTyro repprrroprra..rbHyro, eperreHHrlrc lt
QynxrlHona.TbHyto AeKolrirr03riI-rJHH 3Heprerr.rqecxrrx pelK{rM,Hbrx 3a-naq.

T . p  p  l i r  o p  H a ;  b H a f l .  I  e  r i  o  M  n  o  3  r r  u , r r  f l  n p e r n o . l a r a e T  p a 3 _
A e J I b H O e '  H O  8 3 a l I I { O C E f , 3 a H H O e  p e l l l e l l l I e . ? A l a q  H a  p a 3 H b t , l (  t t e p a f r X l l q e c r i ] t 5
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y,poBrHRK 1nflplrBJleHrilfl 3H€p'rernntoir - Ha yrpoBHsx II'AV E3C CCCP' OAy

u P3V.
B r p e } t e t t , H S q A e K o M , f l o S I , I u l I f f I n p e A n o J l a r a e T p a 3 A e J I [ ' H o e ' H o

T a K X e B 3 ? H , l r { ' o C i B f l 3 d r } I H o e p e [ I e H I I , I e 3 a A a q A ' , I f l p d 3 r H b I X I I o A J I 1 I T e a b H o c l ] ? t

n p e A c T o f u l } I x e p e r r e H u d t x n e p . I I o A o E . P a s n l t q a r c T p e } K I . I M H b I e p a c q e T b t n p l l

n p o e r ( T H P o B a ' H I l I I " n u p t * " " " " * ( u a n e p l r o A b l ' d o 5 ' 1 0 u i 5 - 2 0 ' r e r ) B 3 a -

Bll,CHrlvlocTtr oT CraAIitI npoel(T'l!t'p'oB3HHf, IIp',ll AoJlroopotlHOlt niIaHErpo{BaI{Hl{

p e l l f l i M r o r B B y c , { s B r l l f l x 3 K c n J I y a r a l I H I { ( H a H e o K o i l l ' , - K o J I e r ' , f o A ' l @ a p T a J I '

I u r e c n u ) , , n . p I I K p a T l { o c p , o t { r H o l M { I , . t a . H l I p o t s a H H I { p e x ( l r M o t s B y c a o B H f i X
gKon;]}aTaI]IIII (rra Hej,eJtllo' cyrrclr) lI .I lPI onepaT}[B,HoM yIIpaEJIeHI{'f i

)ricn,'IyaraulloHHbl\l1I pexltualt 'n -{rra 
qacrb cyrol( }I Ha npeAcrofilultf i f iH'

repBaJr BpelreHlr  s-bo uuH).  Ha 6onee Kparr ioBpeMeHHblx I IHrep'Bar lax

QyH,rcu.tloulIpyeT 
aBTo}1aTlrqec.Koe .pef yJI,lI,poBaHlIe Hop.Ma'rIbHof o peH(|HIM a

(APqM) r ,a,r r^  ' . ' r , I .  nol l  I I ,DO€KTH-
Pexltv'Hlte 3aJ,aqiI 3a'H'l{}lalor ueHTpa'rlhHoe l{ecro K&'li npll n'P

poBaHlt,rl pa3BlrrriR 3rieprocllcreM, Ta'lt lI npl{ rexyuleit 3licfi"ltaTzuiHH SHep'

too"il*i l.to,BIIqx 
3Kc'I.t) ' iarautt'|I '  pacqerbl pelKt{}'oB e'eproc}tcre}l l l ipelcrdB'

. j IeHbI *a l t6,o"ree uI ipoKo, Ha ocHoBe 3TIIx pact leTorB ocyUlecrts ' I f leTct I  BeAe-

HI Ie  TeK) ' I { l l x  pe )K I I } l oB  S l lep roc l l c re \ t '  
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BUcOr y,ee"lnHsrfi Bec pelKI-tI, l,HblK paCqeToB H npI np6eKTnpoBaHflri{

ggepreTHqecKHX cHCTeM. OcO6es,Uocrn19 31r6x pacqeTOB nO cpaBHeHHIo

c AKonJIyaTaUHoHHbrMu RtsJIffeTcf pacqeT pex'hMOB A.jIf CepIIH BbldHrpaeMblx

napaMeTpoB sHeprOcHCTeM. K,pove TofO, B npoeKTHblX pacqeTax' Oco-

6euso Ha Aa./'rbHloro neponeKTH,By, AOnycTHMbI 6oalurrne yn'pouIe'HHf pe-

)KHMHbIX pacr{eTorB. IlpOeXrnpOBaHHe gHePTOCHCTeM OXEaTbltsaeT TptH Oc-

HoBrHbrX BpeMeHHbtX nepnoAa - Ao 20 JIeT, Ao l0 JIeT H Ao 5 ner. tlpu

nepexoAe OT 6Onee AJnHTeJIhHO,TO nepHO,(a K 6O,'Iee KOpofi(OMy yMeHb-

uaeTcs ql{cJ[,o paccMaTplltsaeMblx ad'IbTep{HaTILB pa3rBHTHfi gHepIoclrcTeM fi

oAHoB,peMeg,Ho yc./'IolKtl{ffeTct cocTats pacr{eToB pe}KfiMO'B 3HOpfQQI{e1gp1'

O6uf,nfi cO,cTaB pe)KglMubrx pacqeTOB npH nrpOelffEp0BaHl'l't4 I'I 3KcilIJIyaTa'UHH

3llBprFOOHiCTeM OAHHa'r(oB.

I - l o  Q y n r 6 ( H o , H a J I b H o M y  n p H 3 H a K y  3 a ' ! , a q K  p a c q e r a  3 H e p '

feTfi'rreoKHx pelKH.MoB Moryr 6strr Pa3AeJleHbI Ha ABe rpyil'nbl - pacqer

6aaagca MOTUHOSTH H pacrleT 6aaa1ca 3KeprHH. B CBolo OqepeAb 3aAaqfi

6alaHCa sHeprHH noApa3Aenff IOTcff  Ha 3aAaqH 6alar ica 3neKTpo36epruH'

TeIIJra, ToTnJIHIBa H r'lrApopecypcorB.

OpaexenUe nJIAHHpyeMOro H Qa'xrrvecxoro pe)KHrMo'B 3HerpFoc'ficTeM

noKagbtgaeT, r{T,o npsrKfl4qgc,KH noJnHoe coBrnaAeHHe yll(a3a:H'HbIX pe}K'HTMOB

HMeeT MecTo n6lub npn nJIaHHpoBaHHH Ha npeAcTof l l l {He 5-60 n ' rnn'  9el t

6Olee AJIHTeJIhHbtti nePHOA nJIarHHrpOBatrfl, TeM $OnrUNltu OKa3bItsaloTct

p&3IrErI'Hfi ttJIaHOBbIX U QarnrnueCKHx pe)KH'MO{8, t{TO OTpalKaeT O6lerrrnre-

Hbrfi Qarcr HaJIH,tflHf trqnpeulHocTell B HcXoAHofi rnQopvaqu'Ii '  Conepureu'

CTBOBaHHe MeTOAO'B IIpO1HO3H,pOBa:HHn HCXOAHOft HIHQOpMaUH'H nOSBOJ'IHT

cHI.I3HTb, Ho He JInKBrlIrAiurpo{BaTb 9T}I nOfpeuHoCTH nporHo3HrpoBdrHHfl' flp'6-

q n H a 3 T o | o 3 a K I r c q a e T c H B T o M , q T o H a ' p f f A y c A e T e p M x , I H H p o t s a H .

H o ri (olHoaHarluoft) HHQopM'aUHeft B pelKHMHblX pacqeTax lIcnoJlmyercfi

H  c f l y q a f i , H a f f  n o  c B o e f i  n p l l p o A e ,  a  T a . K ; t 1 e  q a : c T ' H q H o  H € o I I P e . q , e -

J re . I rHa f l  H ,HoO,pMa l {H f .  l l ' pn r ' l epa ' vu  c " r ' l yqa f r 'Ho l l  H 'HQOIpMaqHI ' I  f t s '

JIffroTcfi peqHoft cToK, B HeKoTopofi Mepe 3Hepr9noTpe6xeHl{e (orcO6euuo

ngTpef ineHue TSIIJIa,  CyuIecTBeHHO saBI ' Ic fUee OT Telv{neparypbt  Bo3Ay'

Xa), aBapt6ft,Hble BbtxOAbI o6opy,losaruHr 3HeProcHcTelt. f lpnltepaltH qa'

crtrr{Ho HeonpqAensH,Hori HHQopMarlan Moryr 6uru c^18,1'tr!l B cpoKax BtsoAa

tr ooBoet{Hfi HoBofo o6opy;loeauna, nepe6oH c ro,n.' i ' l lBocHa6}KeHTleM Ten-

JroB brx 3JIeKTpOCTaEqHIi.

O o n o s r n t t r v t M e r o A o M f ' n ' p S B J I e H H f l ? K c n , ' ' I y a r a I l H o H H b t l I H ' p e x : n M a M H
'. gHeprooltcTeM B yc,rotsHf x cToxacTirqecKoft II qacrHt{'Ho HeonpeIeJ'IeHHoii

H,HQopMal{ I {H f l rBJl f lercf l  n o c J eA o 'B a r  e,1b H a r  K o p p erKT H p oB K a

p e )K H M,OrB. PacCVOtpeHHble [OC"[e-1,O;B3Te,'lbHo yveHbUarc[I]Iecfl BpeMeH-

HOte ypoBHrr t IJ IaHHpoBa,HHfl  pea,rn l3yloT 3TOT MeTOA; Kpo'Me Tof o,  noqTH

Ha 64;{r[OM BpeMerxH6M y,poBHe nJra,FrHpoBaHHfi I4MeeTcfl TaKXe HegKo,,'IbKo

KOppeK'IlH,poB,oK nJIaHoB: roAoBofo, KBapTa.qbHol'o H .trP'

ftrpx npOeKTHpOBaH{HH sHeproC?IcTe}t,IJiff npeOAO,'IeHrlfl nOrpelxHocTefi

cJ'ryqaf1Hofr H HeonpeAeneunoft Hcxo,{Hofi HH0opMauH[I Ta'K]Ke irl l lpoKo I' lc-

rror'rb3!€Tcff MeToA nocJeAoBaTe.qbHblx KoppeKTllpo'BoiK, Ho yxe A"Ifl nIa'

HOB pa3Blrr l l f i  3HepfocHcrev [12]

1 6

. i f , p ' " n J I a H } I p o B a f t I H H p e } K . H . M ' o B S H e p , f o o H c T e M H a a p 6 o f t t , t o u e u t f i n n

fleptt'OA BpeMeHrr AOJr]KeH- 6urt o6ecneqeH 6a.tasc Me]KAy pecypcaMH It

n o T p e o n e H } I e M , [ o 3 T o M y y K a 3 a ; H H b I e B T a 6 J I ' l . 3 r . p ' y f f I b l 3 a A a q } I H M e I o T

Ha3BaHlrR 6anagco,gnx- IIonguettue c1t'naflcupoeaqHbtx pe?rcurfloa u ula-

HOB n|ltneTcfl e/taSHoti 4enbrc n/tuHupoilaHLn peilCuiloe u Onpedenne'nb'X

Ha ux OCHOee TexHurco-?KoHO.il lU4eCKuX nOKa3ATelIeti, 4TO peAflUSgeT enAB'

Hbrc d/Ln sKcnrtaaTa4uu KpuTepuu 'ecnepe6orttrocTu u HA]eJ$HOCTU Aflep?o'

cyaftficeHufl. ECnu cyUIeCTByeT MI1OIKSCTB'g 0110006018 cgeAeng'ff 6alanr'COs

M e } I ( A y p e c y p c a M ' I . l r n o T p e 6 J I g H u e M ' T o c n e A y e T c T p e M H T b c f l K o n p e A e J l e .

H*trO OnTuJuattbtrbl)c 1AnAnCOe ilOL4tlOCTU U ef{epehL,. OTBeqatOUlUX tcpLTepulo

fituHu*ta,ua sAAucfln4ux oT pe/{u,1no6 aKCiL./IUsTsquoHHbtI uSdepilcetc' B pe'

3yJIbTaTe 6yayr AocTlIlHyTbI sKOH'OMrHfi ToiIJlaBa, oH',H)KeHHe iIIoTePb gHep'

tHH B gfleKTpHr{ecKHX CeTfix H T' II'

B KaiKAyIo nppriy 6anaucoeux 3aAaq' ylKa3lamublx B Ta6n' 1'3'

Brffrroqaprcfi 3alAaqu qerblpex Etu,oB: n p o f ,H O3 H 1p orB aMH fr orAeJibHblx

(uepaccun,rbtBaeMbrx) cTaTefi 6ananca, 11 fl a rH'H rP 'O rB 'a'H',H fl (pacueta) 6a'

J I & H c a ,  p  e T p o c n e i l ( T H t s  H o : | o  a l H a J i M 3 a  6 a n a g c a  ( c o n o c r a e J l e H H f l

f l J raHa ,  Qapa ,  a  HrHorAa  f i  onTnMaJ IHHOnO 6a , r raHca)  V  t l uSopMat lH-

O H,HO -  Cn p aE Oq'H bI  e 3 aA aqi6.  f l 'OCneAHge C, ' IyX(aT Ang nGIIyqeHrHf i

pa3flnqHbrx c,fipatsoil( no paccqilTarHrHbI,M llJlu sa',xrruuecrcnrv noKa3aTeafiM

6arargca.

Kpolrre orMeqenHblx l{Melolcff rl Apynne 3aAa'q'H' HalnpHjMep 
-ruuouo*

nO nOCTpOern'ro TeXrHOJIotHqeC,KlIX Xapa*TepH'CTI{,K 3JIeIKTPOCTaHIi'}Iil ('paC'

xoaHblx H orHOCUTerbHbtx nprHrproclgr6)' no paioqery Marp'H'II cergBblx Ko'

eSQHrrneHroB H r. tI.

3aAaqn pacqera 6arancoe MouIHOCTH H eHeprHH. IIOCXOIUKy fipouec-

Cbr npglr3BoAc'nBa H [oTPe6JIe[I'Hfl gJIeKTP,oSHeprfiH B I(axAbIiI MOMeTHT Bpe'

il{eg6 npOrIcXoAflT OAHOBpeMeH'H'O, AOJi}KeH gO6JIIOAaTbcn 6aaasc MOIU'II0'

cret'r B 3HeprocHcreMe.

B TeqeHire roAa HaFpy3Ka sHepronoTpe6neHHf H3MeHleTct :  Bl IyTpH

toAa no ce3GHaM, Brl{yTpH Ce3OHOE no MecflIIaM H HeAenfl'M, BnyTPH HeAeJIb

n O A H f l M H e . f l , e J I H , B r H l T p H C y T O K n O q a c a M C y T O K ' B H y T p H K a X ( T A O T O q A C A

no MHHyraM.

O6eoneqnrb pacqeTbt 6aJIaHCa M,OIIIH,OCTH A,Tff BCeX M'OMeI{TOE |OAO'

BOfO flepfio-{a 11pa,r(TfiqecK,i.I HSBO3MO]1(HO, H nosTolvly pacqeTbl 6al.a'scos

ItOUIHOCT11 AJIfl qaCOE M€IKC:HiMZIJIbHbIX (a lff iOrAa H MllgnMaJIbHblX) Ha-

rpy3oK lr pacqerbt 6a,-iascoB 3JIeKTpOSHerp,I' ltH AJIfi nepHOAo'B BpeMeHH Bbl'

no,rr,HffroT pa3.le,'IbHO. CxagaH,HOe HJIJIIoCTIp'HpyeT pHC. l. l, Ha KOTO'pOM nO-

Ka3a,Hbt 6a:tarlc MoIIIl locrll -lrrlR clTo'tl 'Hofo Mal(gHMyMa Hanpy3oK lI 6a'qa'Hc

3neKTposHepfHH Ad' I f l  Cpe.IHecyToqHoft  Harpy3KH'

B  npoex rub rx  pacqerax  6a  J I  aHcb i  M o  u I  H  ocTH pa3 ;pa6aTb lBa loTc f i

IJ I f f  KaiK, ,16fo roAa nepCneKTHBHOro nepHoAa, HO Anf l  OAHOfI  Tot lKH nOAa -

A, , r f l  fO]oBofo MaKcr l lM-VMa Hanpy3KII  (o6u'vr to 3To MaiKcHMyM pa6oqero AHf l

ACKa6pfl Mecflqa) . WuOrla 6a,rafic you*HocTll f ipo'Be'ptleTgfi e[Ie A.llf l AByx

TOqeK fOI,a _. I{arKoH}I}'\ lOB Hanpy3l(II BeceH'Heno II JlerHero nepllo'{oB'
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B akonnyardurionur,ix pacuerax 6a,ra,ucu MotrlHocln paspa6atuealortR

6o"nee AeTaJIbHO: IIp.H roLoBoM n.;laHLtpoBaiIHH - AJIfi r,IaKcIIMyM,o'B garpy3-

KE pa6ouero 4,na Kall(Aoro Mecflrla, trp,l.t KBapraJIbHoM H Mecfiq,HoM rIJIa-

H.KpOBaHHg - AJtff MaKcIrMy'MOB HafpySKIl xaxAOit HeAeJIH, rtpll cyToqHoM

nnaHI4pO,BaH,HuI - A,rlfi yTpeHHefO H BeqeprHero MaKClIlly-VOts Harpy3,t(H, a

TaK)Ke Arfl HO'{HOrO ilpOrBaJIa Hanpy3KII npeACTOfU.lHX CyrOK.

tlpn paspa6olrce 6araHcoe ilrorr-(Hocrlr nocfieAo{BareJ'rbrlo ocyu{ecrBJlfl '

rorcfi pac'{er H fBfi3K& pacxo4irort E flprI.rxsArloft qacrefi 6anawca. PacxoA-

HAfr. qacTb OfnjpeAenteTcs np'OmIO3HpyeMbIM'I'I MaKcI{MyMa'MU SHepFOnot'pe6-

JreH,Hr, npHxolEraE qacTb - feirepHipyeMbrMr{ MorItrHocTff.MM 3JIe'KTpOCTaHE}ift.

O4Haro s 6ara,Hce Moulno€Tefi enorcTpocranulia yqacrtsylor He sceli oBoeH

ycraHoBJreH,Horl Morqnocrbro, a osHxernnori (renepnpyeMoil) MoulHocrbto.

C,nuxen,ue M,our,Hocrtt g,rleKTpocrainuuft floixa3aHo Ha puc. 1.1.

BaiH'ono AJrfi r.{cnoJlb3oB,aHnfl B Aa,HHbre cyrKn pacxoAa soEbl' fl'naHilpo-

BdrHHe CyTOtIHoro pacxoAa BoAbl H cBR3aHHofi c Hnn BblpafiO1ldlr SneKTpO-

ggepmrfi f 3C Bbnn,oJlHfleTcfi ts COcTaBe SaAaq 11JIaq{ftpOBaHHg 6ananCa

OI{eprEH, rrTo npeAgnpeAeJlfleT B3aI{MOoBfi3b 6a.11aHcOB MOUIHOCTI{ H 3HeP'nH[l'

AHalOfnqHat B3aHMOCBfi3b HMeeT MeCTO I'I nO Ten'lOBbIM CTaHIIItffM C OrpaHH-

qeHHbIM pacxo.(oM TonJIABa, H&rIpHrMep no ra3oMa3yTlHbliM SneKT]pocral{-

IiHqM.

Ha rLrApo3JreKTpocTaHII[llH Bo3JIaraloTcfl ,r HeKoT'opble BIIAbI pe3epBa

NrouljgocTH, He lpe6yrOufUe 3'HaqHTeJIb'Horo pacxOAa sileprO'Pscypca' 
- 3To

pe3eDB AJIfl P€rYJII{:POB&HHfl qacToTbl H nepeTol{oB MoIIIH'OCTJ'I' qacTb atsa-

p:Hr:nHoro pe3ep{Ba Mournocrrl Becnua sflffirgoil 3aAa'qeft' Ao Ko'HIla He pe-

rueHHofi B HacTofrr.lee BpeMfl, ffBJIfleTcfi 3alasa paqHoHanblloro pacnpeAene-

HHfl o6uero pe3eprBa MolttHocru }4ex{Ay TOC u fOC' a raKxe Me}KAy

pa3HbrMtr f3c.

P  a rcqer  n t  6  a l  a  g  c  a  3 'H  ep  r ru rH '  3nex rpoc raHr (u& I  SneprocHcreM

o6eo',e..r'Ba,or Eorpe6,HTe"Teft anercrpnueexofi vt rennogol? SHepnHeI"I, coor-

BeTcTrBeHfr,o TpefyeTcfl cOcTaBiIflT a 6ana'u4tt 3TI{x ArByX BHAOB nOIes'Hoft

3HeprfHlu.

f I o " n e 3 . H ? f l 3 H e p . f I r f l n o I y q a e T c f l . I I y T e M i n p e o 6 , p a 3 , o s a H H f i H a

3"4er ( l rpoc ra* l * l l f l x  AByx  B l I . { , oB  noS, 'neAeH 'Ho l?  9 'Hepr i ' IH  (eneprope-

cypcoe) - BOA,HOT1 u"*pn"," Ha f3c I4 sHepn11,H ronJI,I'{iBa na T3C' fl'osro'uy

Heo6xOAliua pa3,pa6oTKa Ta'KlKe 6anancoB gOABeAeH'Hofi auerp'nnl4 - rHApo-

peCypCOB r,r To,n,rHiBa. IIOCIe;lgUe 6aaascbl AOJI)I(Hb1 6sttl Ta'K COCTarBJISHbI'

r{T06bI }AOB,IeTBOpfi"nucb 6alaucn noJIe3HOiI 3HepnlIH' I-i 'plt Ha,rtHTI}lH B

StreprOCHSTeMaX f3C KOllfia'IeKCHOtO Ha3HaiqeHrgfi CoCrarBltseMbIe 6arragcst

r l l .&p .0pecyp lcoB,oqeEI iAHo, I ,o , I I )KHbIy I {HTb [BaTbH 'HTepecb ]He foJ IbKo3Hep '

teTlilK,ll, HO H ,npyn{x Bo'Aono+pedHreneft I4 'BoAonoJlteoBaTerefi'

Ta,Kfi,M O6paSO,lt, O6tUltt't 6a.nauC SHepfHH B'K.rIn'qaeT B Ce6q I{eTbIpe

B{.l.8a 83aUMocBf3aHHbix 6anaHCO6-gJIAKTpO3HepFIIH, refif lOeOt? SHeprHH'

TOiIJnUrBa II relIpoPecy',pcoB, qTo ,H OTpa]KeHO s ra6fl ' 1'3'

Pacqeru Bcex I{eTbIpeX B'I{AqB 6anagCa 3Hoprfl'I'}t, KaK lr pacqeTbl

6eJancoe Morugocrtr, Bbrno.'rHsrorcx AIrr pa3'Hbtx y,p'onnefi TeppHTopl{'aJlb-

HOft HepapXHH yilpaB.[eHlIfi c nocJ'IeAyrcufefi I{TepaT}IBH6I? *rx 1rEll3rKofi'

a TaKxe nJrfl pasJxHqHbix IIo AJIHTeJIbHOCTIII neprHoAorB IIJIaH]npoBaHHfl pe-

xHMOB gHeproc'HcreM.

Pacqeru 6anaHcoe 3HeprlIII BbmOJIHflIoTCfi nO IHcKper'HblM paoqeT-

HblM rrHTepBa,'raM: .I. i if i roia fi KBaipTaJIa - O6uqUO nO MecffUa'\I, AIlfr

IleCflUa - IIO HeA€JIfrM, .{, 'If i H€AeJII{ - iI lO Cyl]KaM' IJIfl CyTOK - fiO qaCaM'

P a c . { e r  6 a n a n c a  3 J I e ' K 1 r p o 3 ' H e r p f  n H  3 a K " ' ' I } o q a e r c f l  B  n o c r e -

f,oBare.irbnoM orrpe.rereHHH pacxoAHoiA qacrrll 6a,raHca (otnycra 3JIeKTrpo-

gHeprrlu norpedare"lfl\r, pacXOIa 3J'IeI(TpoSHeprIIH Ha CO6cTlBeHHbIe H npo-

r.r3BoAcTBeHHbre HylK.lbl II Ha KO\{fieHcauHIO noTepb 3He'pn}l}I B 3teKTpH-

qecKrrx ceTflx) n npttxo.lHot? qacTH 6aa4uca (elrpa6or'tcl 3'rleKTpo3HeprltH

3JreKTpOCTaHrIrrfl l,r,H, rIOCT]'rI.-Ie,HI{fl 3.rlel{Tpo3HepfHH oT Ap}T'l-IX gHeprocH-

creu) H 11ptIBe,XeHqtt B cooTBeTcrBrle pacrqr]a 3'' ' IeKTpo3HepnHH ee ilp'H-

xoAy ,
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PlrC. l . l .  K pacqeTar/ t  6af iaHCOs MOUIH6STII  H 3JleKTposHepr l lg

flps CBeAeHHH 6a,rarUca lIouIHOCTlt sueproc?IcTelI !,o,;Ix<rHbl 6urr TaI(

3a[r"rraH][poBaHbr crarbu (cocrae"nnroutie) cHII]Kern]ItI MoutHocTeit e;lexrpo-

CTanqHfi OT yCT4:HOBJIeHHoI:I Ao pa6oqeil H reuepllpyellofi, qTo6bl B l{acbl

ivtaKCH,MyrMoB Hanpy3oK reHeprlpyeMbte Morl{HocT}I 3.r'Iel(TpocraHqIIfi gHepro-

cllcTeM 6unfi He ll l l lKe lIaKcuMyMo,B 3;loKTrPOiIOTpe6"{eHIifi, a B qacbl M'}IiHH-

M.yMoB - He Bbl[re ]lHHfivy]roB 3.,'IeKTpo,tioTpe6.leHilff npll 3SrII"tlSHHpotBaH-

HbrX BrB,oAax HOBOTo o6opylorauun !l AeMoHTalKa ycrapeBlllero o6opyAo-

Ba,Hllfl. Ec.nn oKa3b1graercfl HeB03Mox(Hbllr ycraHoBurb raKlle i lrouIHocTH

g.,'teKTp,OCTarHUllr"t, rlipH I(OTOpbIX y:AOB.IeTBOpffIOTCfi Ma:KCI{\{YMbI f.i]el(TpO-

f iorpe6JregHf i ,  To AoJr i f iHo npoH3BoAHTbcf i  orpaHHr{eHHe 9r€KTpof lorpe6JIeHl l r .

Pacqetu 6anauca Moluuocrfi npll gKoll; lyaralrull npolr:Boilf iTcff Ha pa3'

Hblx TeppuTopHajlbHblx ypoBHfix )tnpaB,rreHllfl !,Itf l, pa3HbIX BpeMeH'HblX ne-

prro'IorB rrJraHrI{poB aHl{ff pe}KH-\{'oB.

f HApogne'xxpotTa,HurrH 1n{acrByror B 6a.TaHcax N{oullHocrll cBoeli II l l '

r icBofr  cyroq'Hoi i  lv totuHocrbxr,  r ioroDaff  3aB{rct IT or  Hanopa I I  3a,n"taHIIpo-

l 8
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P a c q e r  6 a r a , H c a  T e i n J r o i e o f i  g + r e . p r H r l r  3 a K J r r c q a e r c f l  B  6 a -
JIaH,gipoBKe npuxol,Hori qacrfi (orrnyora ren.{a or T3Ll, e"nercr*po6orinep-
:Hbrx w qeHTpanH3oBarHHbrx rore.nunrrx) c pacxolu'ofi qacrbro (omycxov
'-TenJra nolpe6nreJrfiM, pacxoAoM TerrJra Ha co6crtserf,Hbre HylKAbr T3U).

nnn o6ecneqesus 3a,IIJIa{HI{rpoBannoft aupa6orxlr gJreKTpoguepnHH w
'TenJIa 

or renJroBbrx aJIeKTpocTaHuHft u KoTe,rbnbrx ueo6.xoAnnsr ronJrliB-
Hbre lpecypcbr ,  qTo ,Bbr3 i lBaeT ueodxoluMocTb pacqeTa 6ananca
T O I N J I I H t s A .

P a c q e r  6 a e a , u c a  r n A p o r p € c y p c o E  o B o A t r r c f f  K  p a o n p e A e -

JreHHn nocrynarculerl x f3C s.orrn ua nrrpa6orKy 3Jrer{rpo3}reprHr 14 r,Jtfl
HCilO.ib3OB 3rififf HeS,nepreTr{qecfirHrMl4 BoAorrloTpe6'Hre"[q-vIfi H BoAOn'O'Jrb3OB a-

re,' lffMH. vq'Hrltaa}orcx pS3JIrHrt:HbI0 norgpH pacxoAa H Ha,IIorpa !1, rJIaB'Hoe,
pefyJil4pOBa'HLIe cTOKa BofOxr arHHflHUIa,ME f3C.

Ea"ryanc nl{ApopecyrpcoB TesHo oBfl3aH c 6anaHcov MorrIHocTH H o.{€rK-
TPosHeprl{r.r. flpa pacqerax ornraMaJrb}Ibrx Ao"r'rfocpor{Hbrx H r(paTKocp'o{.Hbrx
pex(HM.oB perfJr[rrpoB4H,HH tsoAOXparHrHJrHuI f3c O{HoB,peMeHHo OCyuIe-
cTB,rlflrorcfl pac'qerbr Ir 6anactcge fHAp,opeclnp,coB, H 6ara,Hcoe 3JreKTpo-
SHeprl{l}l H MoIITHOCTTI c yqeTOM ltMerculHxcq rEApopecy,p,coB. B rlocJte-

Aylou{t lx  I 'J IaBax KHHIH Bce arn 3aAar{rr  paccMarpuBarorcf i  6o.nee no4po6uo.
BsautdocengaHHecrb 6anaucoo rttoLqHocru u aHepeuu o6gcaoanuaaer

tteo6xodu'ttocrb rvHoeorcparHoeo uTepa.Tu?Hoeo pacqera rcarc)oeo 6anaruca,
qro6ot s p$anbTare 6otttu rlong\gllot nonHocrbto c6attarucupoeanttaui peflcuut

SriepeocucTeJu u oTBe.ra,nque 7rorua pecrcuila ocHoSHbre TexHuKo-7KoHofitu-
4ecKue nolagarenu pa6orat aHepeocucreJu.

Paccr,rorrpemurtti 6ananc 3neprHH B ue,'IoM H cocrajBJrffrou-(,tre ero qacr-

uue 6ana,n,cut B cyuec'ITByrou{efi 3rKcn,ryaraqaonuorl nparK'rrnKe paspa6arlr-

BarorcE, Ka,K v 6ana'Hcsr MoulHo,ctrH, LJtfl cpeAnlrx yclonurl no ncxoA,soft
HHQopuauuN. Eolturuv HeAocrarroM cyilIecrsyroqefi clrcreMbr flJraHfipotsa-
H'Hr 6anarHca sHeprH.H rlBJrffercr ro, qro npx nJIa,HHporBa[I]HH He paccMar-
:pr.I,BaroTcfl Bepof T,Hbre o'rlKir'oHeH'?rfl oT opeAHLrX yC.nOlmri.

Ann qBeAeHHs 6ana,Hca 3Hepr'!rH np,H arr{x orx,rroHeHHrx lrcxoAttofi

u,ttQopvaq'nn seo6xoAnrv,o BrKrTrorr€HH€ B cocra,B crarcft aHepro6aaauca
p e 3 epiB a 3iH ep r  o,P ec y,pc o18 -  TonJrr , r iBa,  nr lApopecypcofB -  a,HaJIo-
r H q H O  T O M y ,  K a i K  p e 3 e r p E b r  M o u r H o c T l r  B K J r I o q e H b I  e  6 a n a H c  M o u I -
HO.CTH.

P*epau sHepropecypcoB .[,oJrxinbr 6urrr nperrra3,Haqeubr D1rfl KoM-
neHcaunn AeQHuHToB aHepronorpe6neuun B c, ' ryqae orKJroHeHHfl  or  pac-
qerHblx yc"rloBHIi c":IeIyrcuIHx ooHoB,Hbrx Qaxropon: nolpe6"neuun aHeprrlrH
H Ten.rla; nslpa6olrclr g"rreKTpo3uep,rlrfi fOC, TOC H AOC no cocrorHl.rro
odopyloaa,H,Nn; BBo.roB HOBoro o6opy,:roe aTrnfli He.ronocratsoK orAeJrbHbrx
BI{LOB TOfl.r-IHtBz U H3MeHgHrHfl KaqeCTBa TOn"TIIBa; }I3rvre,HeHHfl y,Ie.rlbflbIX
pacxo',IoB ronJI,InBa; yc,roaufi HonoJIb3oaaHHfi orle.{brHbrx He6urro,{Hsrx B}r-
,IoB TonJI?IBa. VKasaHHHe Qaxropsr l{Metor BepoflTHocnrlrri H.au qacrnqHo

Heonpe,reJreuHufi xa paF(Tep.

Arrya;ruHutMrl fle.:If lrorcr KaK 3a.laqa onpere.Tenrrfl olrrl lMa"'rbHoro 3Ha-
qeH,llf l p€ep'Ba gHepr1iH, TaK H 3a.Iaqa pacnpeile-'reIlHff p$epBa gHepFHH

2A

yEq3r(ll Dexsny,oB f3c c pe)KHMaMH 3JIeKrpocTSIHIIHfi 4pyrllx T'HnOB 14

pe)K,HMaillH O6te.lrngenHoir eueprocHcreMbt B ueroM'

1.3 .  3AAAq H PAC[{  ETA PE)KHMOB THAPO3JI  EKTPOCTAHUHH

H P E | - y J I H P o B A H v | f l C T o K A B O A O X P A H I | J I H U I A M H

pa3, ' rHl iHoft  B 3aAaqax AOJIrOcpOtiHoro vr  Kpal locloqHofo

f l , , raHupoBaHHfl ,  a TaK)Ke OnepaTI4BHOpO y[paBJleH]I f i .  uf  paHI ' I -

qeHHfl  O6ttqgO HaKJarlblBa[OTCf Ha Cpe, lHeN'1ecf l r {Hble,  Cpen'He-

f 3c ) .  . , ,



3aAaqa

3aAaqr nnaHHpoBaHHr AoflrocpoqHoro BoAHooHeprernqecKoro
6alaHca

Pacqet AoflrocporlHblx pex{r{MoB fgc Ha 3aAaHHbre napaMerpbr
Paceet AofiycrrMbrx AonrocporrHbrx pexnvron f3C
Pac.ret o[THMaJIbHbrx MHoroJIeTHHx pexulvroe I3C
Paccer o[TI{MaJIbHbrx roAoBbrx (ceionnux) pexnruroe f3C
PerpocnexrueFrur? aHaJIH3 Aorrocpoqubrx pe)Kxruroe fOC
3aAaqn nnaHHpoBaHHc xparKocpoqHoro BoAHoaHeprerHqecKoro

6aranca
Paccer KparKocpoqubrx pexr.rMoB fOC na 3alaHHbre napaMerpbr
Pacset Aofiycrr{Mbrx KparKocpoqnbrx pexr.rMoB aHeprocficreM

c f3C
Paccer o[THMaJIbHbrx KparKocpocnbtx pe:KHMoB sueprocncreM c

13c
.(oonrrua3allllfi xpdrxocpotlgblx pexHMoB fOC npH yrleTe

ycraHoBHBruerocrr ABHxeHHT Bo,u,br s 6uedax f3C
.[oontruu3a:4rfl. KparKocpor{Hbrx pexHMoB f3C npu yqere

Bbrnyr(Jrbrx xapaKrepncrr.rx f3C
PerpocnexrnsnHfi aHaJrH3 KparKocpoqHbrx pexorr'loe f3C

3a4avu oneparnBnoro ynpaBfleHrrq pexnnraivrn f3C
I(oppexruponxa pexfiMoB fOC i la nepnotr ro KoH[a c] 'roK
Oneparneuan KoppeKTr.rpoBKa pe)KHMoB f3C Ha saAaHutrf i  Mo-

YEHT BDCMCHH
Perpocnelct l lesuft aHaJrEs oneDarnBHbrx DelK?rrv loa f3C

Pacqer rvrHoro/rerHero peryJrHpoBaHHfl  BoroxpaHHJrHrq
KACKAAOB f3C BbINOJIHfieTcfl TIpH HailH,-U4H B KacKaAe BOAO-
xpaHHJTHII I  I IHOrOJreTHerO peryJrHpoBaHHfl .  PesynrraToN,r pac-
qera f fBJrfFOTcrr Bbrpa6orr(a sHepfHH f3C IrHofo, / reTHefo pe-
ryJIHpoBaHlrfl, Ha nJraHupyeMbrrl roA HJtn o6tepr cpa6orKn
(uanonuenl l f i )  Hx BoAoxpaHHJiHuI K KoHuy t t " raHrrpyeN,roro
roAa. Pacqer roAoBoro (cesonr ioro) peryr ' rHpoBaHHfl  BoAoxpa-
HHnHrrI  KaCKaAOB f3c OnpeAe.[ f ler  Bbrpa6orKy sHepfrrH f3c
B KAX(AOIVI KBAPTAJIC, N,ICCffI{C .HTH AA;*(C HCACJIC II"IIH CPA6OTXY
(uanonneHae) BoAoxpaHI4JiHr i r  Ha KoHer{ rex x{e orpe3r{oB Bpe-
MCHH.

Pacqemr pex(HMoB f3C Ha npeAcro nu\wft  KBapra.I I ,  M€-
cflu HJ\H I{eAeJro o6rrquo cBoAffTcfl K yroqHeHrrio pexilIN,roB
f 3C Ao r(oHua roAoBoro (cesoHuoro) ur 'n(J la peryJl I rpoBa-
HLIf i .  ero Bo,{oxpaHH"rrHUI npH oIHoBpe}reHHo}I  vrot{HeHII I I  pe-
)Krirr a Ha flpeAcToffIrl lrfr KBapTa,lbHbrfr. ]recqqHbrfr r.r"rlH HeAeJrb-
Hbrui  [ rHTepBa"T BperreHrr.  l ipH raKIIX yroqHeHII f l \  ue.qecoo6-
pa3Ho AJIF  Haqara  pacqerHofo  neDl iona 6par l  He4e, lbHb le
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Ta6n wqa 1.4. OcHosrbre satrauu phcvera aHeprernqecxnx
pexurvroe f3C

piicueiirtie iiHTepBarlbl -.PPerrtent, e telrt qto6d oilpe!'efihtb

rroKasarer-iH pexnnroe rac H Ha npeAcrofiIrlyp HeAeJIIo'-

B cocTaB saAaq AOJIrOCpOriHofo IIHKJIa BKJIIOqapTcfl H 3a-

Aaqn perpocneKrHBHoro a:f.arrfisa AoJlrocpoqHbix - 
p9T:Y:3

f3c, T. e. 3aAaqg conocTaBJleHl{fi no noKa3aTeflIg UeJISBOH

b;;r{;; 
-' 

(tfrn""v, BbIpa6orKe sHeprxH) QartHqecKoFo'
nJraHoBoro kt onTHMaJrbHofo pe)KHMOB 

-f3c. 
Tarofi aHaJIH3

npeAcTaBJrfler onp"auneHHbli:I riHTepec c TOTIKH SpeHI'Ifl Bblsc-

"6""" 
e$QexruBHocr6 LicnoJlb3oeaggs perlgoro cToKa 'l{ npo-

BepKr{ rrpaBHJtbHocTII oyuxunoHl{poBaHng aJITopHTMOB AOJITO-

cpotlHoro i l/IaHHpOBaHHfl .- '  - n p "  
K p a r K o c p o t I H o M  n J I a H H p o B  a  H t r H  p e l K ' -

Mo;tgC p6ruot"" sa1aqfi pacqera HeAeJIbHoro H cyror{Ho-

Fo peryJlHpo BaHHfl. HX BoAoxPaHHJIHuI, a TaK}Ke SaAaqE peT.

poCIIeKTHBHOTO aHaJIH3a paSAenbHo HeAeJIbHbIX lr cyToI{HbIX

iexnmoe f3C.' r -  
r l p '  o n e p a r ' B H o M  y n p a B J I e I { H H  p e ) K I 4 M a M H

fgC i-Z pa3a B cyrKg ocyulecrB.rlf lerc.E KoppeKrlipoBKa pe'

","*o" 
f3b Ao KoHIIa cyToK c HcrIonb3oBaHHeM aJlropnr-

MOB nJiaHapoBaHHfl KparKocpor{Hbtx pexHMOg'- Kpoue TOI'O'

ocyurecrB.,rf lercfi KoppeKrupoiKa pelKHMoB fAC Ha 6'nuxaii '

rurie b-00 MHH; BBHAy oneparLIBHocJII 3rofi saAaqt oHa

o6uqno peuaercfl c PflAou yripouiennft H Rblcrylraer KaK ca-

MOCTOflTEJIbHAf l .

B cocrae saAaq KpaTr{ocpoI{HOIO_ nJiaHHpOBaHHf H OEepa'

Tt iBHoro ynpaB, ' IeHHfl  pelKLIN4aMn'f3C KaK caMocTOfiTeJIbHaf

BKJrrcqaeTcf Lr 3aAaqa pacqera cyTorIHbIX IpaQfiKOB ypoBHeft

uon" e 6te6a* CgC H B yAa/resuux oT. l3C crBopax c y ' te-

Toi\r HecTatIHoHapHoro ABHIKeHHff BOAbI (era )r:e 3aAaqa Y'ia-

c T B y e T I i B a J l r o p l l T } l e n J I a H H p o B a H H f l K p a T l i o c p o q H b l x p e x : I / I .
*o,i iaCL. Pacqer cyroqHbrx- rparpHxoa yp?.'Igft BoAbI rl)e'

6yercn A.ltx yqeTa rpe6onarinlr r-p-elKpil\{aNI |}C cO cT6po {bI

HegHepreTHI{ecKuX yqacTHflKOB BXK, TJIaBHbIM o6paeoivt  pt : t l '

HOrO rpaHcnopra .

HagHaqerigeNi i t ro6oro ug y6a3aHHbiX BHA6B pefyi l rpol ta '

rryrf CToKa BoAOXpaHll, i ' I II i I{aMI'{ t lBJItleTcf: a) np;iCnOcO6neUHe

DeiKHIvIa per{Horo cToKa K Tpe6oBaHHflM SHel; ' reT.IKH H Apyf l ' , ix

iononotpb66reneft I i BoAonoilb3oBaTeJielt; 6) IviaKcl' i lv{aJIbIiOe

yBe"Tr lqeHete 3QSgKTIIBH9STII  pa6oTbl SHeproCHCTeNf,  B cocTi iBe

i .oropor* Qyul iurroHripyror paccMarpIIBaeMbIe f3C.

Oulrr  npaKTt i r {ecKoro r IpHMeHeHHfl  N{arel l iar l lqecKHK i l Io1e-

nef i  B pabnnX TeXHHqeCKt{X O6JIaCTf lX nol<a3blBaeT'  ' {TO

HAU6OlLbuee pacnpocTpeHeHUe f tOt luatuT MCae' |u pacqeTa Ha

3BM, o6ecnequaarcLrltte rlu6o pa3pa6_orKg 6onee 7t(oHoiltttt '

HbLx 
'peutenuti, 

.ttt6o sKoHo.t4Ltto rpyda u spef,{eHu TeXHo:n'
23
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Ioa I npu npuHnruu peweuurt no cpasHeHun c paqHbt,f iL ctt€.
TOlvt.

Ho Haprly c [epBooriepeAHbrNr BHHMaHHeM K onruMpr3a-
UHOHHbIM MOACJIf lNT UCO6XOAHMO PCUICHHC HA 3BM H APYTTAX
3aAaq, o6ecneqlrBaroqnx pea,rrlrSarlHFo ntopori r{eJrH - 3KoHo-
h{Hro TpyAa f i  BpeMeHH TeXHO/rO|OB I IpH TexHHqecKoM H 3KO-

Bcex BoAHo3HepferHqecKHX noKa3are.uepl  pelKHMoB f  3c
Ha ocHoBe 3aAaHHbrx rroKa3areael i  -  ypoaHef i  (o6te-
nroe) BoAoxp aHi,iJrHrr{, nn6o rtrou,Hociir? (eup a6ororc
oHeprHH) f9q,_.nH6o pacxoAoB BoAbr qepe3 f  oc H, ' rn^ B HHIK-
Hue 6 tecpu f3C H r .  n .

3aAaqa pacr{era AonycrrrMoro pe}Kr{Nra I 'oc 3aKflrolraer-
cfl. B HaXOlKAeHHr,r HeKoToporo pex(Hiv{a, yAoBJreTBopstou{efo
3AAAHHbIM OfPAHNqEHHflM. I - IPIr  OTCYTCTBIIH PC)KHMA, YAOE-
JIeTBOpflIOIIIeTO OrpaHrlqeHrHfM, npOH3BOI\HTCrt I{eJIeHaIIpaB-

H afl AeKorvrno3Hr{LrH 3aAaq.
Ha yPgeHe I l Iy paccNlarpnBarorcf l  pelr(Hrrbr roJrbKo

Boax<u<o-Kanacxoro KacKara f3c npH H3BecrHbrx pelKr.r i l , rax
Apyrux  KacKaAoB f3C.  f loc leAsHe npeABapLr re" r rbHo pac-
cMarpHBarorcf l  B coorBercrByrorr{Hx OAy nl ,u,  P3V, a 3areM
ararrnsrpyrorcr lr KoppeKrHpyrorcfl B UAy.

l l I o A  T e x H o . , r o r a M H  6 y a e l r  [ o H H M a r b  n n u ,  p a 3 p a 6 a r u g a r o r u n x  r l
IIPHHHIIaIOU{HX peueHHfl; B T€XHo.rlorI.IqeCKo\f npoqecCe npoeKTHpoBaHHff. -
3TO IIpOeKTHpOBU{HKIi,  B Te.\HOJIO|HI{eCKOM npOqeCC€ SKCII; lyaTal{HtI -  3KCII-
ryaraqlroHHuui nepcoHaJ. llpH arolvr He 6y.leu ]rray6nnrtcs B Bonpocbr,
cBfi3aHHbre c reM, qro Hlreercf i  onpeAe.i lenuafl  Hepaprrrn opraHlrsaqlrf t  n
ntlq, yqacrByrorqHt( B no;roroRKe rr npinHrrrrrr peueulrfi.

24

H a y p o B H f f X o A y | I | P 3 y o n p e A e , t f f I o T c ' I p e } K I { M b I ( < c B o .
HX>> KacKaAoB f  3c npI QurccnpoBaHHbIX" Me]KCI ' iCTeIvlHbIX ne-

l . to*u* (unu Harpy3Kax oaeKrpocl l lTt f i  OAC HrIH 3uepro'

U;;;;, i . np" 3rorvr Ha yporuni P3y pacr{erbl npoBoAfrcn

ToJIbKo D.fin rex KacKaAoB fAC, Koropble noJlHocrblo Bxo'u'rr

B cocrae AaHHofi sHeprocucreMbi H He HaxoAfrcf i  B HeIIo-

cpeAcrBeHHoM- ynpaBJIeHHH-B OAy, HanpuMep KacKaAbr-- l3c
("-.ir-.Jro,- Kup."rr3Hepro. I,ex(HIvIbI 6onee KpynHbIX KacKaAoB

l'5C onp.a.nnlorcr Ha JipoBHnx oAy, 
"Tq-1Y:P.,.:"1t1uoot

fOC AHrapo-EnHceficnprii, klptott.ntaft, !,ayraecKHI:I, Ase'

IIpoBcl\l!{ft u l,P.
Me>rCnCTeN{Hbre nepeTOKH N,IO' IHO.TH H sHeprUu nu6o npH-

HHN,IaTTCfl rro CTaTLICTI{Ke IIpOlX,' lblX JIeT, nU6O OnpeAeJIflIOTCtl

pacqeTar\ , r14 no ynpo[teHHbtM MeTOAal\ I .  l lOcne pacqeTa peixn-
' - ; ;  

faC 
"u 

y io in.  UAy yroqHnlorcn Ntex(cgcreMHble nepe-

TOKH,' lA Ha pIX OCHOBe BO3MOIKI
>KHMoB f 3C D.Jrn xaxAoit 03
ycHneHHH B nepcneKTHBe 3JIeKTr
I{ 3HepfocHcTeMalvlH MO}KeT noT

MIH3AI {H f  PC}KH} IOB HCCKOJIbKHX

B pa3Hblx  O3C.
B qacTH coBMecTsof i  onrHMHs ar\uH pe)Kl lN{oB f  3C f i  I3C

B rleJrrrX yrpoIIteHHff perueHnfi npHHHMaeTcfl ci ' IeAyloll l4fl

QyHxuHoHaJIbHaq AeKoMno3HIIHf l  3aAaI{ '  -L J 
I - lepeuuu orpeAeef l roTcf pelKl{Mbl l3S Ha ocHOBe pacqe-

ToB no MoAeJI'H, BKJlloqalourefi f3C u T3C, Ho r' i ln yK,Dyn-

seHHOI? 3KBHBaJIeurHOfi  3JIeKTpHqeCxOi ' I  CXeMbl sHeprOCHCTeMbI

(o6trvHo AJIfl cxeN,Ibl, Hn;1exru{eft Ao 30-50 3KBHBaJIeHTHbIX

ySnoe).  l lpn sTOM AeTa,r tbHo yt{HTblBarcTcf Bce peixHMHble

oco6esHocr6  fOC -  KacKaAHoe pacnoJ lox(eHge f  3C,  nepe-

MeHHocTb ypoeHeri  6 leQoo, pel i (Hl \ {Hble H BoAoxo3nf icreeHHnte

.  o fpaHI4qeHHf l .^ 
f lp"  onTt{ ivrg3 aUHH pe}KHMoB f  3C yqHTbIBaOTcf l  nOTepH

H orpaHHqeHlt f l  B 3JleKTpl{qecKot l i  cer l t .

iur . .  no H3BecrHblM pex(Hh' laM f3C, Ho E^rt f l '  6onee Ae-

ranrsOtl  3KBHBaJlesrHOpi a,ner<rpUqecrOt i  cxei l lb l  SHeprOClICTeM

(lo 200 3KBrrBa. i l  eHrHbrx ys" ' roe),  6_o"t1e roqHo onpeAerl f l torcf l

peX(LIN,IbI Tertr 'tOBblX 3.,, ' IeKTpOCraUUttl l. BOgmON<HO Vl HTep ATI4B-

HOe yTOI{HeHHe yKa3aHHblx  pacqeToB.
Sa4aqv pacqergB pg)I(HMOB fAC KoMnJIeKcHoro Ha3Haqe-

Hvtf l .  Ans rHApoy3.ToB, HaxoAf lqgxcf l  B 3I(cn. [yaTaII I {H, pa3-

pa6aruealoTct l  <<OcHOeHble l rpaBH.I Ia I ' lc i lOJIb3OBarwr- '  BOAHbIX

pecyp co B>> BoAoxp a H H,'I HIII, p e n,'I a Me HTHp y}o u{He 3 t(c["1yaT a uHIo

cT a HI{I{H, B TOr\,1 t{ IIC.:Ie I]Op fl AOI( p ai{l{oH a;' lbHof o p acn peAeJleHufl

BOAbI MeiKAy norpe6uTe. i r f fMLr t r  ofpaHHqeHHf Ha sFlepfeTIIqe-

CKHe pe lKHMbI  f3C co  c ropoHbl  ApyrHX yqacrHg i (oB BXK'  Oc-
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HoBHbIe r tpaEHJIa, [oJI ]KHbr pagpa6arbrBarbcf f  K oKoHr{aHHro
CTPOHTCJIbCTBA THAPOY3JIA H CHCTCMATI.IqECKH NCPCCMATPHBATb.
cfl B xoAe ero sKcn.lryara\uw; oHH yrBep)KAarctcx MriHeoAXo3a-
Mr{ coro3Hbrx. pecny6"rrax. B npoqecce paspa6orxn H KoppeKrr4-
poBKH Ocnoegux EpaBHJI AoJr)KeH per.[arbcfi H corJracoBbrBarb-
cff Becb Kpyr BoilpocoB oITHMHgarryr4 pe]KHMoB pa6oru KoMn.
JIeKCHbiX rHrpO:/3.[Oe. 3ra ocHoBHbre IIpHHulrrruraJrbHbre noro-
)KeHlIfi npaBI{JI yqHTbrBarOTCfi ripH OnTr4MH3arIHVr sHepfeTarre.
cKr.rx pex(HMos f3C B KaqecrBe saAaHnbrx orpauHqeHaf i .

B ro )Ke BpeMff c/IeAyer orMeTHTb, r{To rro r\.IHorrIM Bor,o-
Xpdiiri"rlr i i i iai l i  igc AO cefo BpeMeHH Her yrBepxiAeHHbrx rpa,
BHJI {HcnoJrb3oBaHnfi BoAHbrx pecypcoB BoAoxpaHHJrHUr. Mero-
IHr{ecKH IvrHOfHe BO[pOCbr paSpa6orxn TaKHX rrpaBH/r eule Ao
KOH(a He peureHbr, B ToM rrHcIe w npHHurrnbr cocTaBJreHr.If l
npaBHJr AJrf i  KacKaAoB rnApoyg, ' roB (nyurue rpopa6oraurr
npaBHJra AJIg H3o/rnpoBaHHbrx rHApoy3noe).  t lpaBtr , ' ra He Mo-
ryT SaMeHHTb pelueHHfl B Kax(AONr KOHKpeTHOM rOAy C yr{eTOM
cxJlaAblBarcureftcs o6craHosxn B grrepreruqecxort w BoAoKo-
snficrgennoli clrcreMax. I-Io-eronry Ao/rx(Hbr 6rrrs peKoMeHAa-
UHH OTHOCHTeJIbHO TO|O, KaKHe npHHtiHIr.raJrbHbre no/rolKeHHfl
npaEr.rJr per.traMenrltpyrorcg Ha Anurenrnur? cpoK, a KaKr.re
AoJilKHbr onpeAeJrfiTbcfi Ha ocnoBe peureunri B KalKAoM KoH-
KpeTHOM Cflyrlae.

Be.nHrn TpyAHocrH corJracoBaHHfl  npaBr{Jr co BceMH 3alrH-
TepecoBaHHbrMH orpacJrfiMH HapoAHoro xogqr:rcrsa vT AalKe c
pasHbrMu BoAonorpe6nrennuH B npeAe.qax oanor l  orpacJru,
r{To o6ycnoeJleno MHoIHMH npHqLIHat\{H, B Toiv l  r {Hc.[e H npn-
HflTHeM MIrorHX peueuuft 6es Aocraror{Hbrx Koirr;rqecrBeHHbrx
o6ocsoBaaufr .  B pagpa6oranutrx npaBHJrax, HanpHMep Ai l f l
Kyfi6srrueBcKoro H llHltnsHcKoro raApoysJroB, per/raMeHrfipy-
rorcg 6esonacgocrb rHApocoopy>Nennfi r.r rJraBHbre rapaHrHH
EII f r ,  yr{acrnnKoB BXK - rapaHrnpoBaHHafi  enrpa6orra aHep-
rHH fOC w rapaHTnpoBanHbre noi lycKrr eoAbr D, i ln He3Hepre-
THqecKHx BoAonorpe6Hrenelt H BoAorlonlsoeare"ttet:L Pex<tllrtt
,HcnoJrb3ogarwfl. Hg6rrroqHoro croKa, pa3r\{ep H nopflAoK or-
paHHqeHHfi  norpe6Hrenef i  B xpaf iue I raJroBoAHbre (nepe6or l -

.  Hrre) nepHoAbr o6uqHo x(ecrKo He pei ' . : rar{enTr{pyrorcf l ,  TaK
KaK oHH 3aBHcf iT or xoHxperHof i  cKiraAbrBarcureircq o6cra-
HOBKH H nO.q,JIelKaT O[peAeJreHH]O B KainAOt{ KOHKpeTHON{
c"ryyqae.

BaxgefiuaM vc.rIoBHeM OcHoeubrx rrpaBH.'I Hcrroflb3oBaHHs BoaHbrx pe-
cypcoB AonlKrrbr 6urrr o6ocsonauHbre peueHnfl o Me)Korpac.rreBoM pacnpeAe-
JreFrHn BoAHbIX pecypcoB AJrg pacqernbrx Ma.rroBorHnx ycloeHrl.

Pen{TIor i  Tpa,Hcl topT r rpeAt f l tsJraer  rpe6oBa,Hur  x  pex<l r r , rv  f3C
B qacrr ypoenefi qoAbr B Bepxrfl{x E trntKrrnx 6reQax fr.lpoysJroB, cpe.rqe-

?6

hutepsa;rurtbrx n xapaKrerprHbrx pacxdA* 1-Try1::,::oo' 
a nHonl'a il 'epy'

rnx 3JreMeHToB BoAHoro pel${Ma' B Ha'etraqlto'tt'Huft nep'HoA yPoBH'H Bo'

A.o&paHHjl l tulHeAojI)IGHbtc}iH}i(aTNfit tnxeHeltoTotpblxMinH.i{NtaJlbf i{blxHa.
BEf AUIIOII,IIbTX OTMETOK' YIINTbI'BAIOUIfiX 

OTMCII{M IIOPOfOts IIIJITO3OB' A1IC

cyAoxoAHblx npope3efi, uoAxoAbl K nopraM I'I T' n' 3lltusnn cpa6otra BoAo'

xpaH,HJlHUl onpaHllqiliBaeTcfl orMeTKaiMH AHa 3aToHoB cyAOPeMorETtIbIx 3a'

B o A o B l l o . r c r o i l H b l x i l y l i , K T o e A J I f l Q n o r a . K H r e H c . l t e H o c T b H a n o J } H e H | H f l B o .

A.oXpaHHnHu{ BeoHoii l*oxer o*pul.un,,bcfl ycnoBnevt 6utctpeiturero AocTLi-

)KeHHf cylAoxo,AHblx oTMeTOK. cyAoxo'Acrao HaKJIaAbIrBaeT TaKxe ofipaH'i'i'

qeHHrr r{ Ha aMrrJI}ITyAbI cyToqI{bIX rone6anufi BoAbI' Bocllroxusr n APYme

ol,paH,r4r{e'Uq, }tHonla IfiIrAlirBliAyaJIbHbIe AJIfi KOHI{peT'HOii f3C H KOttKpeT'

Horo n€pncr^ l . t t l l l | l ; , -  
rpe6oeaHrrr i i  pu6n'oro x03nt?ctsa B Bo-

A o x p a } n l l J I l l l l i a X f l l B f i g e T c f n o A A e p } K a H H e ' I I o , B o 3 | } , I ' , o N ( H o c T I I [ I o C T o f l r H . H b I X

ypoaireli BoAbI B Bepxuer{ 6leQe rtlApoy3na' 6es peaxoto cnl4}Kessfi EX Ha

fleplloA HePecTa (onparrHueHllf Ha ypo,* !I gKopocTl4 li3MeH^.filtx ypoe,Heti

g o a s i ) ' B S M , l t . H l t f t I I e i p I I o A p n r 6 . u o e x o s g l l c T B o 3 a H H T e p e c o ) B a H o B 6 o . n e e

noaAHe4 It Megbuletl no sutcote apa6oTl(e BOAO]0paH'HJUiUI Anfl rlrpe','(oTrBrpa-

ur,eH,Ilfi gaNlo'pd plt'6st Ir3-3a HeAOCTaTfI(a I{HCXOpoAa B BCIJe' Eonee cnoxflbl

tpe6ouaunn pbIoHOfO XO3qftctea K pelKllMy IIIH)KIHIIX 6leQ'o',e fll'Ap'Oy3Jlots:

AJIfi pff|Aa f3C openHecyTotllible PacXoAbI BoAbl B H\I,1}K'H:!1e 6leQut B [oJIo.

eoAHo i f t f l €p r119^aonono '6u rnpaB,HoMep 'Hb [MI4 'qTocH, t , i } (aeTBo3Mo}K ,HocT l I

HeAeJrrrHoro pef].,1;LlrpOrBaHillf Ha f3C 14 BbtnoJIHeIMfl HMIII rilyrimutlft aBA-

pul:luoro pe3eptsa *ot*o"rnr. B yunxa,,' lbHoM 4.rin purdttoro xosnfictua pafio'

ue Hrtrxueft Bo;lrlt secHoil Aaercfi clleqnailbuufi noinyc'lr Bo'Abl Ha HylKAbi

purouoro H ceJrboKo,ro XOesitcraa. 3tot nonycK rpe6ye'r xoilocTblx c6po'

c o B q e p e 3 B o A o c . J n l a b r f 3 C , T a , K K a K p a c X O A o , B B o A b I T o ' l b K o q e p e 3 t y p 6 n .

t I b I f 3 C o K a 3 b l B a e T c f l H e A o c T a T o q H o , t { T o B e A e T K S o l u u r n u I I o T e p f M

s F l e p | l l u r e c . e H 6 o p p a s } t e p a ( o 6 l e u a ) g T o r o i l o n y c l ( a H e t u o x e t 6 u t r s

p e I J I a M e H T i } t p o B a H H a } I H o r I I e r o A b l ; a r o r e l t 6 o p f t p o H 3 | B o A p l T c f i B K a X A o M

K o H I n p e T H ' o } I f o A y } [ H A l i B l I A y a I b H o H a o c H o B e c n e u H a J l H H b i x p a c q e T o | B H c 0 .

rJtacoBaulli i MuKAy orpac"Ifl ltn HapoAHoro xogRficlsa'

Aiga.no,nrl.rsbte BeceHHHe nonyt** o6eone'rngao'fcfi vl Ha pgAe Apyr|l'tx

racraAo'B f3C.

Trpe6ooaunn c e 
"'I 

b c;K o I o x o 3 fl f i g 1ia a 3aKrloqalorcn o or6ope

BOAbr Lr3 BepxrlHX H,ilII HH;KHHX 6ler!oe f3c 'U,Jls ilI{TaHIIfi opocHTe"IbiHblx

cHcTeM. ocHosHnre or6oput BoAbl IIPOII3IBOAgTCfl B n€T:HlIfi lloi]'HtsIloil lie-

pI{OA' KPONte TOrO' AOJ)KHa yt{I4TbltsaTbcfl BO3MOX{HOCTb IIOJIHB'Ots yt AJlfl

oce*Hero yBJ.ra)KHe'lrfl [oqBbr. B eeceHnlrft nepuoA B HLIX('HHX 6leQax

p f A a f s c r p e 6 y r o r c n c [ e [ H a J I b H b I e [ I o n y c K l l B o A b I H a 1 0 - 1 5 c y T A n f l

o6eoAHe,H,ltx IIeHrHbrx noiirteilillx 3eMeJIb BO fis6exariEe llx OCTenHeHllIfl'

Tarue fionyo]du o6uqrio coB]leu{aorcfl c plt6oxosnficrseuHbtvu'

' I , p e 6 o s a n ' l l f i K o I l \ l y s a " - i b ' H o r o 1 4 f l r p o M b t l u J I e H ' n o r o B o A o '

c,u a 6 )r( e H n fl o[pe,],eJtIOTCfi AO[ycT?IMbtlt{H MII'HHMaJIbHbl'vfi{ H MaKcH-

MaflbHblMH ypoB,Hf Ivl,II BoIhI e paftouax pacnoJIo)KeJIH'r eoAosa6o'poe.
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C a n , u r d p H b r e  r p e d
lliir.ii'rivalantrx caHrrrapHbr.\
AeJIbHbIX 3aJr.IIOBbLX IIOnycKOB
fiJMcrbrx orJIolKeHHft s oere.

o,BaHxrs odnr,rno cnogdrci x o6ecneqe,Irnro
noil)'cKoB BO,Ibr; BG3MOlKirbr rr pexHMbr oT.

BOfbl H3 BOAOXpaHEI'IHIJ{ B I{ed'IflX npOMbrEKH

Bo4oxparut . , ' r f i rqa f3C MoryT HcnoJrbsoBarbcf i  Ta,KlKe Ai ln cpe3KH
B b r c o , K r l r x  I I a B o A K o B b r x  y , p o e H e r ?  B o A b r  p t  A J t f r  6 0 p r 6 u r
c  Ha ,B0Ane ,HHf iMr r .  i l nn  3THX qene f i  o i l eu r raJ rbHo  pe3epBHpyercH He_
rcoropotft o6teu BoAox'pa,HPl"iillul H B KaqecrBe peiKrrr,r,Hbrx orpa,urueu,url
Qnryplrpyer HenpeBbrrueH,rre MaKcrrMaJrbHo AonycrrrMofo pacxola BoAbr B
HH)KHtru:r 6oeQ.

B ltrpaeunax npe.'r-yc!rarp.riBarorcs raiKxe orpaEir'rieHrifi, o6ecne.ii*aio-
u I ' H e  6 e s o i t r a c H y r o  p a 6 o r y  r H A i p o T e x , H H q e c r ( r r { x  c o o p y -
xe'urii '  3r'n orparnlgeH'Hq cBoAfiTcfi K orrpa,HtrrqeuflflM no MaKcr{MaJrbHbrM
AoiiycTHlrbrM pacxoraM BoAbr rr no cKopocr?r rr3lleHeH,lrs ypo,e,Hefi (ofu-
e,vr,on) BoAbr s 6seQax f3C.

Trpe6osa,nnx 3HepfeTr l r ,KH cBorAf lTcf ,  B neptsyrc o,qepeAb K o6ec-
IIer{eHHIO fapaHT[poB8'HHblX cpeAHeMecffsHbrx noulnocreir. Per.rravenru-
pyercfl TaK)Ke C$HlKeHHe lroquocrefi f3c Hrr{xe f&pd,HT*firporBa,rr,Hbrx AJrfl
Kpa!'IrHe Ma.rToEoIHbIx ycroaHfi. fa,pra,HrrponaH,Hble cperArHiHe uoutHo,crH fOC
o6ecne'{ltrBarcr ra,paHTHpoBa,HHoe 

-yqacrine 
f3C e 6afiarrcax Motug,ocr6 H

SuEpifl{r{ SHgp,focHcreM, T. e. TaKOe yqacrue, npH lroTopo,M He 6yi4er 4e-
Q't'tlluron IIouI'Hocr?I H sHeplrrr14 B aHeprocncreMax. fIo;rrueHr.rel,r B ycJro-
B'Hf x rrg6utroquoft nplIToqHocrll cBepx rapa,HTrlrrpo,B 3,H[rbrX vroqurocreli
(sueprHft) f 3C o6ecneqfisalor sKorHo,Muro ronirrr,Ba B 3He,procucTeMax,

3alvreu{afi eripa6orxy Tsn"[oBbrx sJreKrpocraglllrrl.

Pacc iv io rpeHHbre  rpe6oBaHnr  pa3Hbrx  yqacrHaKoB BXK K
PCX(I,INIANI KOIVITIJICKCHbIX TI,IAPOY3JIOB AO/I iKHbI OIIPCACJIf lTbC,I
r, i l f l  yciroBHir pa3Hoir BoAHOCTH peK, B TONI LrrHCJre 14 A.nfl  MaJIO-
BoAHbrx ycnoBww, KorAa oco6eHHo__pe3Ko o6octparorcf l  r rpo-
TuBopeqrrfl N{e}KAy yqacrH trKaMH BXK.

Texs r iKo-3KoHoNIrrqecKoe Ko/rHqecrBeHHoe o6ocHoeaH He
yKa3aHHbrx rpe6oeal l f r_ H cocraBi lqer ocHoBHyro cyrb 3aAaq
pacr{era pe}K!r}1oB f3c KO}rnJreKcHofo Ha3HaqeH;I , I f l ,  peuae-
i \ ' {brx B Aono,rrHeHrre K paHee pacctrorpeHHbri l r  sHeprerHr{ecKHM
3aAaqatr .  o6ocHoBaHtre or.{ ,er ' tbHbrx qacrHbtx rpe6oaairur l  K
pelKut{atr_f3c o6oiqHo He Bcrpeqaer npHHur. inHa"rbHbrx rpyA-
Hocrer?.  HanpHr\ Iep, l tprr  err6ope r \ {HHrr i ra"TbHbrx HaBHrarrnoH-

.  Hbrx ypoeHeft  B KoHrpo"lbHbrx crBopax H,r . i l r {Hero 6ne$a npo-
H3BoAHTcf l  conocTaBJeHlte 3arpar Ha 3etrrr ' reqepnare.rrbHbre
pa6orbr  c  r ro rep f l l rH  3HeprernqeaKoro  sQQexra  foc  H B pe-
3y, ' rbraTe conocraBJeHHfl  e l r6r . rpaercf  gau6o.nee ue,recoo6-
pa3Hoe perxeHHe. flpauulinr.ra,rrbHbre rpyAgocrH r.rl{eroT rvrecro
npH Heo6xoArlrrocrn orpaHHqeHHfl  BoAonorpe6aeHlrR HH)he
fapaHTHpOBaHHbrx  3HaqeHrr r? ,  KofAa 6yaer  HaHeceH y [ Iep6
HapoAHoi l ry xo3f lucrey.  Tarze )Ke rpyrHocrH 6ynyr 

'H 
npH

o6ocHoB aHHH HeKoropbrx  rpe6oeaHHn 
'x  

pe lKHMa*  rgc ,  Kof -
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tra senosMolKHe nna satpyAHeHa 5i(oHOr'ruqecK4ti ouettitd

;,;p;il;;;rt (nanpnn.pr- lllfft oue*nrb Meponp*nr'n'
B"rtHflIOIllHe Ha pbl6ofipoAyKTI',{BHOCTb) rra rn,r nrcr

B c y u { e c T B y t o u e f t n p a K T H K e ' K a K H S B e c T H o , n p H p S C I I p € .
AerIeHlIH BoAHblx pecypcoB vr'exly- -y--o1tI""rar'rr 'r 

BXK HC-

n o J l b 3 y t o r  r I  p  i { H  q p i n o t  H  a 3 H  a q e s  s  o  f i  n  p  n o  p  H  r  e  T -

H O C T H ,  n p H L { e M  r { a c T o  3 T O  3 a A a e T c f l  c  n o M o l l l b t o  H o p M S ' '

T H  B O B  p u " - n ' . r u o f t  o 6 e c n e q e H H O C r I ' I '  3 t o t  H O p M a '

THB Aaer ,apo"r"ocrb o6ecneqeuns orAaqn 3HeprlIH lt lrr B0-

A b I H e H H l K e H e K o T o p o l l g a n a H H o i { ' o n p e A e " I q e N l o f i o 6 u q u o n 0
q'c.[y f lepe6oftHbrx JI.T B MHorOfleTHeM STOKOBOM pfAY' Pae'

qerHbre o6ecneqeHHocrll 3aAarcrcfl Eiln KaxAoiI rpylinbi -:5

AOnorpe6Hrenert (eoAOnOJIb3oBareneir) KaK Ailf. HopMaJIbHoH

(rapautupo"u""o,?;  oTAaqH, TaK 'Lr  AJIn noHHx(eHHbIx oTAaq'

f , lpn 6onnurom qHcJle yqacrHHxoe BXK coBoKynHocrb yKasaH-

HbrX pacqeTHblx O6ecne.IessOctefi COCTaBJIfleT MaTpHIIy 6O'tt l-

uoro pa3Mepa. l lpn crporoM noAXoAe K per leHf i Io 3aAaqH

Marplrqa pu.u.rnoi* o6ecneqessocreft AOJIXHa KOJIHqecrBeH-

Ho o6ocHoeulBarbcq, qro cBoAlITcfl K peLueHulo o6qefi la\'a'

qv pacqeTa pallHoHaabHofo HcIIOJIt,3oBaHI4fl BOAHblx pecypcoB

rHApOy3JraMH KOMnJIeKcHOTo Ha3HaqegHfl .  VAOeneTBopHTeJIb-

Horo AJIfl i lpaKTHKH pelueHHs etofi 3aAaqH B cJlyqae cnoxHofi

cr.icreMbl |HApOySJIOB elqe HeT'

oc'oeor:r EJrfl pe[IeHnfi paccMoTpeHHbIX BbIUIe gKCnilyaTa-

q?roHHbrx 3aAar{ KOMnJIeKcHbIX rHApoy3JIOB AOJI}KHbI 6url

M a r e M a r H q e c K H e M O A e J I H Q y - n K u H O H I ' I p o B a H l I f l
f O C  B  s H e p r e r H q e c K H X  H '  B o A o x o g q f i c T B e H -

H br X c H c,  u *^u * .  Tarue M.AeJIH Heo6xoAHMbI H npg npo-

eKTr{poBaHHr.r fHApoy3JroB, KOfAa ocyu{ecTBJIfleTcff pa3pa6ot-

Ka cxeM HC[IOJIb3OBaHI4fl peK Ll onpeAeJIflIOTCfl OCHOBHbIe na-

DaMerpb l  BXC.n'"', i , i l"t;nlno."o 
ynpaBJIeHHr BoAoxpaHHJIHIII B ce3oHHoM'

FOAOBOM Vr MHorof lerHeM pa3pe3ax"qns ynpaBJIeH[f i  -BOAO-
XpaHHJII , Iu B ce3oHHo}t '  foAoBoM }I  MHoroJIeTHeM pu' ! : . :1 l

noryqr i lH  [ l rHpoKoe pacnpocrpaHeHt : , -1 t96eHHo B npoeKrHoH

r r p a K T H K e ,  A H c n  e r ' {  e p c x r ' r e  r p  a Q n  x n '  T e o p H f f  n o -

cTDoeHHrr t I  HcIIOJIb3OBaHHq KOTOpbIX nOApO6UO H3JIaraeTCfl

'  iss1.
B Kar{ecrBe np ' } repa Ha p 'c .  l .z  npHBeAeH A,cneTqep'

cxl,pi rpaQHrr AJrf l  f  3c anepreruqecKoro Ha3HaqeHHf c BOAO-

XpaHH,, ' lHt I {eM TOAOBOTO pery i l l lpoBaHl l f l  CTOKa'

Bo-nepenrx, Al ic[err{.p.nit . '  rpaQurlr AaIoT cPIHre3 (na-

6op) peueHprfi AJTfr pa3.,'IfiqHblx eoAHOCreft peI(H, 14' BO-BTO-

PbIX, 3TH PCII ICHH'I  YI{HTbIBAFOT OTCYTCTBHC OAHO3HAqHbIX fHA-

ponpofHo3oB l I  croxacr l ' IqecKylo npl lpoAy peI iHOfO croKa'

A,r .n.ruepcKHe rpaQnxl i  e cyt(ecrByloqel? npaKrHKe Crpofr-
29



tJs
r3\

' jf g yIy[. vfrrr xil.mI I a.
Mecflubl

Puc. t .2. ! ,ncneruepcxnfi  rpaSHrc
pa6oru BoAoxpaHfinHIrIa ce3oHHoro

pefynHpoBaHHff cToKa:

cs Ha ocnoBe cepnn BoAiid-
SHepreTHr{ecKHx. pacqeToB no
psAy rHAporpaQoB npoiirrlblx
croKoBbIX ua6ntoAesptft. Me'
TOAbr nocrpoeHrfr, TaKfix rpa-
Qnxon f iyque pa3pa6oranu
AJlfr OAHHOITHbIX BOAOXpaHH-
JIHTTI; HMerOUI,HeCfl MeTOAbt

AIIr CHCTeM BOAOXpaHHJIHUI
coAeplKaT AonyrleHHff H yn-

I T ^ ^ - ^ . r . r  d t l m r t

Purqtrnnlr .  I lu j , ru iv lJ cr . r \ rJ-

AJIbHbI HCCJICAOBAHH,f i  NO CO.

BeprrleHcrBoBaHHIO MeroAoB
/  -  gona pa6ott  lpC noanof i  Mortgo- I IOCTpOCHHfl  AHCneTqepCKHX

ffi:"i -i'*3"i""":l'l:ff5fi""3ii:f':71 rpa$HKoB, oco6eHHo Ang cH-
i roHa-orpannqesgor?- orAarrr ;  C- ieces- CTeM BOAOXpaHH,/ iHI I l .  B , IaCt-
Hne rpaHHrtbl goHbl rapaHTnpoBasnofi or-
AaqH rrpH pa3rr{qHbrx Aarax Haqana no- HOCTHT npH [ocTpoeHI{H EVI '

r loBoAbtr  Cf ieTqepCKHX fpaOAKOB UeJIe-

croKa yq'rbrBarb Lt Apyrr4e ffifffi:'? ["#lN;' f;L3i:
ronorpe6JreHHe, aeaprfiiocm o6opyaoBaHlafl vr Ap. Enn
cHcTeM BOAOXpaHHJIHUI  Ba)KeH yqeT coBMecTHbIX OnTHMaJIb-

Hbrx pelKuil loB HX pa6orlt ,  H noSTOMy TaKHe l lAeaJIH3aUHH'

KaK 3al l leHa HecKoJIbKHX BOAOXpaHHJIHIq OAHHi l4  SKBHBaJIeHT-

HbrM uJnt  pa3AeJIeHHe BoAoxpaHI{J I I { i l {  H f3C Ha KoMneHca-

ropbt  H KoMneHct tpye l lb le ,  Moryr  cHHl l (arb eQQerr l IBHocTb

AHc1teTqepcKHX rpaQuxoe (nocne4uee l I " I I . , ' I loCTpl IpyeTcf  npH-

M e p o M  e  r n .  4 ) .
B rJr. 5 npeAJlararcTctt 6onee cOBepIxeHHbIe MeToAbl I IO-

cTpoeHnf  AI , tcneTqepcKHX rpa$nxOe,  OAHaKo l r  OHI I  coAep] l {aT

pf fA AO1yUIeHHT? H ynpoqeHgr?,  qTo Bbr3BaHo oqeHb 6onourof i

cJro lKHocTblo 3aAaqH.

3BOJrff lO[{He nolyqaTb peIIIeHHfl AIIFI Ka}KAOTO KOHKpeTHOTO

cayqaf l  c  yqeTolv l  cK,TaAblBalouei lc f l  o6craHoexH B sHepfeTl { -

qecKor i  [ r  BoAoxo3qr tcreeHHor l  cHcIeNIaX,  AOCTH|HyTbIX K Nto-

MeHTy pacqeTa ypoBHeH BoAoxpaHHJIHIq W l lh le Io i l I I IXCf f  KpaT-

Kocpot {Hbtx  nporHogoB.  I Ipu sToM r ipn Ha3HaqeHHII  pe iKuiv loB

f 3C Ha npeAcTo f l ,u\Hit HHTepBa,rl  BpelIeHIi oqeHb Ball iHbl i \{

fBJI f leTCf  yqeT npeAblAyule fo  per leHHf l ,  B CBf l3H C qe l l  ynpo-

i l Ia rOTCf l  DacqeTbt ,  o6, , ' l€ f  t IaeTCf l  BbI60p CTpaTer [ I I I  ynpaB. [e-
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Hr.If l rr yrlHTbiBaercfl Ta oco6eHHOCTb SKCnflyarauI4oHHbIX 
3a-

AaH, l iro y[paB"rleH[Ie pe)KHMaI{?I 3Aecb npoucxoAnt B ycJIO-

BHflX nocrofiHHOto tao,Ioo6yueut'tn nepcoHafla'

f l e p e o e o T N I e q e H H o e B b I [ I e H c x o A H o e n o J I o } K e H , I { e , 3 a J I o .
>KeHHoe B AHcnerqepcKue 'pu6*n"' nu11i:cb noJlyqeHHfl cHi{'

T e 3 a p e u e H H i i A / I f l p a s f l H q H b l x B o 3 M o x H b I x I I p a K T I . I q e c K H x
e f i y q a e B . A n g C I o > K H ; I X c H c T e M B o A o X p a H H J I H I [ K o M n J I e K C H o -
ro Ha3HaqeH'fi noJryq'rb raK;ii Ha6op peilreHl4fi oqeHb rpyE'

H o B B H A y 6 o l o r u o r o t { H c f i a B J I H f l l o u I H x H a p e } K H M Q a x r o p o e .
E o n e e u e J l e c o o 6 p a a H o B y c J I o B H f f x l l i f i p o K o r o n p H M e H e H l I f l
oD ^^ nn". D"\ r'TT- nae-qerbi ;;;;o" f 3C AJlfl r<oi1:Tff
a t J ) r t l  r r y L , u v A r ^ . P  r - -  -  

I e  U  A J I f l  K U t l r \ P E r

cKJlaAblBarcuef icg b6ctaHoBKH' B ToM r{HcJ

Hblx ypoBneli BoAoxpaHHJlHIrl K MoMeury BblfloJIHe:Hfin 'pBC'

TICTOB.

Bropoe HcxoAHoe noJIolKeHH

Kacalouleecfl yqera BepofiTHOCTH

$opnna[nn, KoHeqHo' Agrlq{3 Yrr
qera reI(yIrlHX pell(HMOB f3C'

BCe Qaxtoplr BeponrHocrHoj{

a He ToJIbKo PeI{HoIi croK' UcHt

AeX(HOCTH nJlaHHpyeMblx pelKl

poBaHHbIX OTAaq c 3aI,aHHbIMH O0

io Kpl i repnf l  Aof l )KeH 6urr  nePBc

rro c.r'l eAo B are,l bH o fi ro p p errHpo B KH p ex(TMO-B'

B n p o e x r H o i t H s K c n J l y a r a q n o H r t . o t l n p a K T H K a x I I I H p o K o
Hci lOJrb3yeTcf l  K a Jr  eH A a p u ur f t  vr  eT OA BOAHOgHepferHqe-

cKlrx pacqeroB, 
^ -;;;Gft 

garnrcqaercff B c/IeAyrorleM: Lttf

Kax(Aoro r" lporpaOa pacuerHon nst6opxH npou3BotrLlrcr

BoAHo3Hepr.r iu. .^, i f i  pacqer '  a 3areN{ pe3yJlbrarbl  sTHX pac-

qeroB noABepfarcTcff  crarHcTl lqecxor ' t  o6pa6orxe'  B TOM qHC-

Jre II A,If i IIOilyqeHllf l .I 'HCnerqep

,[ . t rq BoAHoSHePrer] iqecKux
CflVI{ACB IT '  NPI ' IN{CHf lCTCf l  XICTOI

n o  n o  Q Y H K u l I r r l  P a
H o c r e f t  P e q H o r o  c r o K

nocrpoeHbi r lo prAy croKoBblx sa6nroAesuft '

O 6 a M e r o A a r B , r i f l t o r c f l B e p o f i T H o c r H b i i \ ' I H ' C o e n a A e H I { e p e -
,y,oo*oe o6oilx yreTO.{oB 6yiet f lpll HcnoJIb3oBaHVvr B nep-

BOlf l\{eroAe fHApO.'IOrHqecxoro pnaa '{octatoqsoft AJIHHbI -

3 l



i lH6o Ha6JrroAeHHoro, IrH6o HcKyccrBeHHo yAJrHHeHHoro M e r o-
A o M  M o n t e - K a  p  J I o  r n A p o J r o r u q e c K o f o  p f f A a ,  n p n q e M
EilHHa pfrna, npn xoroport 6yaer coBnaAeHue pe3yJlbraroB,
3aBlrCHr OT XapaKTepa pacrreTa H xapaKTepHCTHK KacKaAa Lr
peI(H. Tax, 8ilf l , pacqera pe)KHMoB BoAoxpar{HaHIu roAoBoro
(cesoHHoro) peryl lnpoBaHHfi  rpe6.vercn MeHbrrraf l  ArHHa ps-
\A, qeM AJrf pacqeTa pelKHMoB BoAoxpaHHJrHIJI MHofoJIeTHe-
ro peryJrHpoBaHHfl .

B coBpeMeHHbrx ycJroBnffx EJrf l  pacr{eroB pexHMa cncre-
Mbr BoAoxpaHHJrHuI o6rtqHo 6onee npHeMJrerd pacqer no BbI-
6opxe rrAporpaQon (xanen4apr isrr t  meroq).  OcHosort  pacqe-
Ta npH STOM ffBflqeTCff pacr{eT pex(Hrlla BoAoxpaHHJIHII{a Ha
s a A a H H H f i  r n A p o r p a Q  ( p a c I { e r  r p H  A e r e p M H H H p o -
B a H H O M  3 a , 4 a H H H  p e . { H O r o  c r O n a ) .  3 a r n r c q e H '
Hoe B sroM MeroAe Hepea;rbHoe npeAnoJrolKeHae, r{To B 6yny-
uIeM BosMolKeH roJrbKo oAHH pacclrarpneaeurui  rnaporpaS
H OH OAHO3HaqHO H3BeCTeH K Haqaf iy UHKJTa peryJr l4poBaHHfl ,
AoJrx(Ho 6um HcK/rroqeHo npa crarrrcrnqecxoft o6pa6otKe pe-
SyJrbTaToB pacqeToB.

Pacqeru pelr(HMoB BoAoxpaHHJrHrq Ha gaAaHHbIe rHAPo '
w AaruT

AJrfl o6o-
nocrpoe-

rpaQu f lB/rrrorcf l  AocraroqHo pacnpocrpaHeHHblr \ {H
B pyKH TeXHOJIOTOB AOCTaTOTIHO MOUIHOe CpeACTBO
cHoBaHHfl npHHflTHrr peureuar?, n roM qHcJIe H A/Iff
HHfl  Aucnerr{epcKux rpaQHKoB.

r / I A B A  2
MATEMATHTIECKH E METOAbI ,  HCnOJI IT3yEMbIE

II l f l  y i lPABJI E HHf PEXHMAMH
r HAPOSJI E KTPO CTA H L{ H H

METOAbI HCCJI EAOBA HHfl  ON EPAUH }A

OcHoeHl re  onpeAereHnc f l l ,  27 ,28 ] .  l IoA repMHHoM <<Hc-
c/reAoBaHHe onepaqHfi>> noHHMaercf i  npHMeHeHHe KoJIHrIecr '
BeHHbrx MareMarHrrecKnx MeroAoB AJIfi o6ocHoear:afl. perueHHfi
Bo Bcex o6"uactrx qeneHanpaeneuHoft  qe/ toBeqecxof i  Aef lTeJIb '
Hocru.  3ra cpaBHHTeJIbHo MoJIoAaf l  o6nacr l  HayKH, Bo3HHK'
urafl. n 30-e foAbl Hallrero croJlerufl, HMeeT AeJIo c raK Ha3bI'
B a e M b r M H  0  y H  K I I H  o H a J I b H b I M H  c H c r  e  M  a M H ,  p a 6 o r a
Koropblx onpe4e/Iflercfi peueHHflMH nrcAeft. ff iaeFittM B Hc-
cJIeAoBaHHI,I onepaunlt f lBJIfleTcfl nocrpoeHne MareMarurlecKnx
uoAeneft, no3BoJIfFot[HX noryrlHTb o n r H M a /I b H bI e p e ix e-
H H f  p a 3 H o o 6 p a 3 H b I x  3 a A a r r  y n p a B J i e H H f l .  3 r a  o 6 -
Jracrb- HayKH IuHpoKo. 4cr-roJrb3yeT MareMaTHrIecKHe_ MeTotrbl

]2-

onTHMI4s at\vrvr, Teopfi Io BepoflTHocteft '  TeopHIo MaccoBofo o6:

c J I y } K u B a H l I f , T e o p H i o H f p H M H o f H e A p y r l 4 e p a 3 A e " I I b I B b I I I H C .
J*tTeJrbHOfi lrraTeMaTHru. TeOpli f l  HCcJIelotannn oflepaIIHiI AaeT

o6utyn MeToAOJTOTHIO MaTeMaTHqecKoro MOAeJIHpoBaHHf l  3a '

A a q y f l p a B J I e H I , I f v t n p H M e H e I { H ' I I I e p e q H c . / ' I e H H b I x B b I I f i e M a T e .
MATHqECKHX MCTOAOB.

3 aAa. In  y t tp  aBJIeHHf l  pe>KHM aMI{  rHApo3aeKTpocraHuHH

B 3HepfeTgr{ecrgx H BO,II,OXO3gI?creeHHOtX cHcTeMax f iBJIf l IOTCfl

3aAar{aMH t lcc ,TeAOBaHHf l  onepaunf i .  MeroAl t  MaTeMaTl lqecKo'

ro MoAeJrHpoBaHHfl ,  COCTaBJIf l IOIIIHe ocHoBy I{CCIIeAOBaHI4fl  oi le'

pa I lH f t , I I IHpoKo f i cnoJ lb3y ioTc f lAJ I f f onHca ]Hu f l , a i ' . j i a f i t l sa i , i c I iH .
T e 3 a n p o u e c c o B , n p o H c x o A ' I u u x B 3 H e p r e T H r I e c K I 4 X L | B o A o X o .
gqr?CrneHHntX CHCTeMaX, a TaKll(e AJIf l  HaXO>KAeHHfl Vt peaJIH'

sar {HH perueuraf i  no 0 I ITHMaJIbHOMy yf lpaBJIeHHIO TaKI{MH cH-

CTEMAMH.

f I o A  o n e p a U n e f , t  n o H H M a e r c f l  B c f f K o e  M e p o n p p f r l 4 e  ( c n '

creMa aencrr r t i ,  o6teAnseHHoe eAHHblM 3aMbrcJIOM r r  Ha-

i rpaBJreHHoe Ha AocrHiKeHHe onpeAeJleHHof i  qenu (unu Uenef i )  '

On.puu"n ecrb BcerAa ynpaBnreMoe-y:9: lp"nrne'
P e ru e H H e M Ha3blBaIOT OnpeAeJIeHUUt? not6op He3aBHCI{-

Mbrx  t rapaMerpot ,  y -  (x1 ,  )c2 ,  .  .  . ,  xn) ,  HanpHMep napaMerpoB

;;";;;- i j | . Han6onrurnft HHrepec rpeAcraB.nn'r o n r H'

M a J i b H b I e  p e l l l e H H ' I ,  n o  T e M  E J I H  H H b t M  n p H 3 H a K a M  n p e A .

noqTHreJrbr{ble nepeA ApyrgMl l .  OcHOeHoi? UeJIbto HccJIeAOBa-

Hnfi OnepaUHfi [I t lBJIneTCff IIpeABapfiTeJ'lbHOe KOr'IHqeCTBeHHOe

o6ocuonaHHe orrrr{MaJibHbIX pbrueHrar:r ' (npuHnt 'e pe11reHuf l  BbI-

XoAHT 3a paMKH }Icc. / , IeAoBaHI, I f i  onepauuf i  v |  Bo3JlaraeTcq Ha

;; ; ; " ;u; . '  t .  napaMerpbr,  coBoKyrrHocrb Koropbrx o6paayer

p e u e H H f l ,  H a 3 b I B a I O T  S J I e M  e H  T  a  M  H  p  e t x  e H H  f l '

Ans cpaBHeHHq Mel l {Ay co6oft  no e-QQeKrHBHocrH pa3HbIX

peueunft HcrroJrb3yercf .KoJr'rrecreeHH-btl ' ' t  
ipnrepnfrf (!\,-x2, ' '  '

: . . ,  x n ) ,  
" u . o r r u . v t u l ?  

n o K  a s a r e J I e M  3  Q Q  e K T H B H o -

c T l I ' H { I v l K p H T e p H e M o n T w M a J I b H o c T H , v I J I p l ' u e J I e .
e o ft Q y n,, i;. t '3;;t no*ututenr eor6lqi:l:,T LT'":to6ot
oH oTpair(aJr UeJIeByro HaIIpaB/IeHHocTb onep aI \H! ' .  Bo uuOrHx

npaKTHrrecr(HX 3ahaqax nu6op noKa3aTeJIf  aQQeff iUBHOCTH

HenpocT vr peulaercf l  HeoLHbsHar{Ho ( t r lnororpHTepHaJIbHbIe

s a l a q H ) .
VcueurHocru pa6oim ro HCCa'r€AoBaHHro onepal{Hft  cyuecr-

,a"""*  o6paeoru 3aBHC!IT OT IOJIHOTbI,  AOCTOBepHOCTH H CBOe-

BpeMeHHOCTH I IOCTITI;1eHHfl  unQopMaqH!{ O6 H3yqaeMOM npo-

uecce B pacnopff>l ieHLle KO.I IJIeKTHBa, 3aHHMaloulerocf l  HCCJIe'

AOBaHrleM onepaI IHl I .
Ey.u,ervr pas.rur{arb B x o A H y to (nepeuuHyio) 

" " 
Q o-l-

q r r n  R "  
"  

B b I X o A H y r o  ( e r o p l r u u y r ' o )  r a n Q o p u a u n l o '  r a K
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3bIBaeMyIo yn p aB JI  r Io  r r  y to HH+opMaunro Ry.  Vnpan"neuHe
MolKHo xapaKrepr{3oBarb KaK npoqecc nepepa6orKu nHQop-
MaUHH R"*Ry.

3aAa'{H HccJIer,oB alnafl, oneparlnft uonyr 6urt KJraccHQHr{H-
poBaHbt  r lo  pa3HbrM npH3HaKaM, B TOM rrHCJIe H nO BHAy BXOA-
Hoft (neperauuor:r) HHQoprvrar{HH. Pasnuqaror rpn BHAa uHQop-
MaTIHH-AeTepMHHHpOBaHHY0, BepOfiTHOCTHyTO f i  HeOnpeAe-
JreHHylo.

Han6onee npocrblM BHAoM HH+opM arrww f lBrr f lercf l  Ier  e p-
M H H H p o B a H H a f r ,  H H Q o p M a : { t r f r .  B  a r o M  c J r y q a e  r r o J l -
HOCTbTO H3BeCTHbr yCJrOBHfi, B KOTOpbTX npHHHMaeTCfi perIIeHHe.

Eo.nee cJrox(HbIM BHAovr HnQopuaqun fiBJrsercfl BeporrHo-
c r H a f l ,  H r r y r  c r o x a c r H r r e c K a f l  H H Q o p  M  a t \ H f l .  8  s r o M
cflyrrae H3BecrHbr /rHrub BepoflTHocrHbre anpHopHbre xapaKTe-
pHcrHKH HHSoprurauHH P ( 'Rr) ,  rA€ P-nepof l rHocrb.  B npouec-
ce Bblpa6orwu perxeHnf l  npu Bepof l rHocrnol i  uHQopMarlr in rrrn-
poKo HcnoJrbsyercfl TeopHfl BepoflTHocreft.

Han6onee cJrox{HbIM BHAoru unQoprvrarruu flBJrflercr H e o n-
p e A e J I  e H  H  a  f l ,  r r H Q o p  M - a u H f l ,  n o  x o r o p o f i  H e r  A a l K e  c B e -
Eesuft o BepoflTHocrn ee noflBJreHHfl. t{acrn.rHo HeonpeAeJreH-
Hoft Ha3blBaror nHQopuar{raro, AJrfl xoropori HBBecrHbr /rnrrrb
npeAeJIbI, B KOTOpbIX riaxoAfTcfl oTAeJrbHbre noKa3aTeJIH HH-

Qoprrr  a\LrH. A.nnopnruu HaxolKAeHHfl  peuennf i  npn HeonpeAe-
leHHoft  raHQopuaunH cocraBJrf i roT coAeplKaHHe MareMarur le-
cxofr  reopupr Hrp H crarucr l rqecKrrx peueuuf i .

l IpnuenHTeJIbHo K 3aAarraM yrrpaBJreHHfl  pelKlrMaMH f3C
B aHeprernqecKHx vr BoAoxo3qr?ctseHHnrx cucreMax HMenr
Mecro Bce rpn paccMorpeHHbrx Bwna exoAHort  nuQoprnrar lau.

3atra\u HccJreAoB aHWn onepar{Hr? Ae.nsrcfl Ha npffMbie u o6-
paTHbIe.

f I p " M b r e  s a A a q H  o r B e q a p r  H a  B o n p o c ,  u r o  6 y A e r ,  e c J r n
B gaAaHHbIX ycJ IoBHf lx  npr . rHHMaerc f i  KaKoe-To peueHue x*e ,
€X,  Ha[pHMep r reMy paBeH npn AaHHor , r  x *  noKa3areJrb  (unu
qervly paBHbr noKa3aTenn) eQQexraBHocrH. l IpHueHHre.r ibHo
K pex{HMaM fOC npavror i  f fBJrf lercf l  AerepMHHHpoBaHHaff  3a-
Aar {a  pacqera  pe)hHi l roB f3C ro  3aEaHHbrM napaMerpaM pe-
X(HMa, OAHO3HaqHO OfipeAeiI f l lOII lHfvI  3TOT peiKHM, Ha[pplMep nO
3aAaHHbIM pacxoAaM BoAbr  r {epe3 f3C 14 B BoAo3a6opbr  He-
3HepreraqecKHX BoAonorp e6Hrenef i  .

0 6 p a r H b r e  s a A a r r H  o r B e q a r c r  H a  B o f l p o c ,  K a K  B b I -
6patn peIUeHHe, vro6nr AocruraJrcf i  3KcrpelvryM noKaBareJrf i
aQQenrnBHocrH. K qncrry o6paruux orHocffrcf i  saAaqn onrn-
MH3arrHH pe>KHMoB fOC .  3ar,a 'qu onrnMH3ar{r{H npeAcraBJl f f ror
ocnosHorl  t tpaKTHqecrHft  HHrepec. Ann perueHHfl  o6parHrrx
3anaq r icf loJrb3ylor MeroAbr Harrp&B.,rreHHoFo nepe6opa, Tg
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METOAOB.

MetoAtt HccJIeAoB alfifi, oneparlufi uupoKo npuMeunlorefl

B CaMbrx pasnOO6p'a3gblx O6nactsX qeJ[OBeqecxOft AefiTeJIbHO-

cTH. oCnoeHHe 3Tanbr, xapaKTepH3yIOlqHe- flpoqecc HCCJIeAO'

Banlrfi onepaqnft, ero Qoprurynnpoera npo6neult 14 onpeAeJle'

nue qelefi; nocTpoeHHe MaTeMaruqecroft MOAefiH' RKfltrOqafi f i

peuegge HeKoropblx 3aAaq HAeHTHQnxaUnu uoAe.ryef t ;  npoBep'

Ka aAeKBarHocrH MoAeJIH peanouo*ry o6texry;  pa3pa6otra

BbtrrHc,,rHTeJrbHofo MeToAa vI  aJI fopHTMa; IpofpaMMHpoBaHHe
n  nd  a r l  A I  .  n6nn  n  e I I r IT , r x '  nnaKTf i r l ecKa f l  peaJ [H3aqHf

5 a A d ' ' 1  A J L I L  \ ' / u L ' L ,  v v v y  A q r " ' v " 5 ,  - - f  - - - - - - -

pe3yJIbTaroB.

Cncrertnttf i noAxoA 1471. Cucreuuuti s6[xoA B Hcc/IeAo-

BaHHH O[ep at$tit saxnrc.IaeTcfi B yrleTe nceli coBoKynHocTH

QaxropoB, BJIHf lTOT'HX Ha peue'He, a TaKxe Bo BcecTopoHuef i

oqeHKe BJTHfl.HHfl ' [pHHHMaeMoro peirieHHfi Ha Apyrge o6lertu

HJrr4 CHCreMbr.  f lp" 'paccMorpeHHH pexHMa QyHxqnoHHpoBaHHfl
o6tercra unn cwlteurur o6lextoe Heo6xoAHMo ocosHaBarb' r{To

paccMaTpHBaeMble o6'6errU BxOAfiT B cocTaB HeKOTOpbIX cH-

creM, a paccMarpHBaeMble cHcreMbI-B cocraB ApyrHX' 6onee

o6ulnx cHcTeM. flrcto.qa BbrreKaer seo6xoAgMocrb yqera BceX

CyqecTBeHHblX B3aHMHblX cessel i  O6lerroe 14 cI4CTeM' BSaH'

MocBf l3H B 1lpeAei iax paccMaTpneaeruOft  cHcTeMbI Ha3bIBalOT

B H y T p e H H H M H ' a c A p y r H M H c H c T e M a M H - B H e I I H I I M I . I .- - - ' i ipn*eHf l reJrbHo 
K pelKHMaM pa6orn f3C B sHeprernr le '

CKHX H BOAOXO3gftCreeHHlix cHcTeMax HcxoAf vI3 CHCTeMHOTO

nol*oLu neO6xOAl.tt"t yqeT BCSX cyqecTBeHHbIX yCnOnnfi, OOy-

cJroBJreHHbIX BXo)KAeHpIeM f3C B COcTaB yKasaHHbIX cHcTeM'

Ho aToro HeAocTaTor{Ho. 3Heprerf lqecKne"H BOAOxO3flHcrBeH-

Hbre cHcTeMbI B cBOrO OqepeAb B3al lMoAef icrrynr c ApyI l lMH

6OnnrUUvtH CHCTeMaMI,I ,  HanpaMep C CHcTeUOft  TOn'I IHBOCHa6X<e'

Hr4fl,, H BXOAfiT KaK cgcTaBHbie qacT6 s o6qerocyAapcTBeHHyto

xossftcreeHHyto cHcreMy. floarouy He_o6xoAt'tvt AonoJIHHTeJIb'

Hurt  yuer ceseeft  H oipaunueuui t ,  o6ycloenegHblx ApyrHMI' l

6olnuipit"tH cHcrevl aMH -
SnepreTgqecKge H BOAOXO3sf iCrgeHHlIe CHCTeMbI '  B COCTaBe

xoropoti pa6orarcr f3C, orHocflrcfl K qHcJIy c JI o )K H bI x

a 6 " , t r r r u i x )  c H c r e M  x H 6 e p H e r H q e c I ( o r o  r H r  a '

Anq TaKHX CHCTeII  XapaKTepnuula f lBJl f l ioTcf l  Ha.nHqHe 6o'nl-

r.rroro rIHcJIa BXoAfltI{Hx n uuri o6lexroB H cJIo}KHuli xapaKTep

B3aHMHbIx csqsef i  l le)KAY o6l<

xuqecKoMy nPHHul lnY.  B  to  iN

BarcT H3BeCTHbI l l laTeVIaTI{r{eCl
o6remaun w nPoreKarou{Hx B

coB, a qeaoBeK Bblcryr laer K

3i. 
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' !npaa"rre]Hur4,; AJIfl Aroro 0n ocHauaercq coPpgl4CHHbiMI'{ cpeA-
treaNIH rra6epHeruKu, B ToM r{Hcre cerblo 3BM.

Cpe4u it,1erOAOe LIccJIeAOBaHHfi Onepaqnli 6onUuHx CHCTeM
O C O 6 O  B a > K H y I o  p o J l b  H f p a I O T  l v t e T O A b I  A e K o M t l O 3 I { t I H H

t 4  3 K B  H B a J I  e H T H  p  O  B a  H V l f l , ,  O C H O B a H H b I e  H A  B p e M e H H o f i ,

reppHropnanruoir Lr QynxquonaJrbnori Hepapxnflx 3aAarl.
f lo cBoeMy cyqecTBy paccMarpnBaeMble reXHHqecKHe cH'

CTCMbI HC NOJIHOCTbIO NOAiIHHRIOTCfl  HEPAPXHIICCKHM NPHH-

q6naM. Iloeroruy npn nro6ot? AeK9MII9SHUHII l1cfio/lb3yloTcfl H

O6parHtte CBsgH, T.  €.  npHMeufeTcff  HTepaTlIBHbIf i  nyTb pelue-
] t f r d  i  n  r o t l
n l l t l  J c r A a ' r .

l lpnnqunu npunqruc onrHMaJIbHbIx peureHf i f i  npn Aerep-
MHHHpoBaf lHof i ,  Cnyuaf inof i  n HeonpeAeJleHHoft  BXoAHofi  nHSop-

rtraUral l  [45,  66].  f lpni  AerepMnHupoBausoft  BXoAHol l  Htt$op'

Mar{HH dAHHcrseHHbIM npHHI{} InoM npHHsTHff  peuteHrf i  6y4er

sKcrpeMaJIbHocrb IIeJIeBoti QyHrUau npH yrleTe 3aAaHHblx

orpaHHrIeHHfi .
f lpu cnyuaf iHoft  exoAnof i  HHQopMaqHH pelxeHge I IpHHHMa-

eTcf l  no KpHTepHio sKCTpeMyMa MaTeMaT?lqecKoro ox(HAaHHfl
r{eJreBori QyHxrlnn ra,Kx{e npH yrreTe 3aAaHHbrx orpaHHqeHHft.
fIprHqunHaJIbHbIX TpyAlloctefi Anq IIO"r1yH€HHn peueulls B Ta-

KHX CTYI.IAflX HCT, XOTff BbIIIHCTHTCJIbHbIC TPYAHOCTH MOTYT

6uru BecbMa 3HaqHTeJIbHbIMH U MOryT BbIHyX(AaTb HcnOJIb3o'

BaHHe pasHoro poAa AonyUeHvrf i .  u ynpoqesHl i .  PeueHue npl t

cryqai iHol? BXoAHOft HHQopMaUHH r{acT6 Ha3blBal ,oT peII IeHHeM

B ycJIOBHflX pHCKa
- 

B cflyrlae HeonpeAeJleHHol? uHQopM ar\14r4, Ar.fl KoTopoll He
'3aAaHbt 3aKOHbI pacnpeAeJlennf l  Bepof lTuocTeft ,  a MOryT 6rt tn

H3BeCTHbI / t l I I IJb Lwana3oHbl HsMeHeHHfl  noKa3aTe/ lef i  HHQOp-

MaUI{H, I IOMHMO BbIqHCJIHTeJIIHsIX TpyAHOcTeI? HMeTOT MeCTO n

TpyAHOCTH i IpHHI IHnHaJIbHOIO XapaKTepa,  cBt l3aHHble  c  npa-

BHJTbHrIM BbI6opOM pe[ ieHuf l .  Bl t6op peIUeHHfl  B TaK]IX cJIy '
qaf lx BcefAa ycJIoBeH, cy66eKTHBeH, OAHaKO HMe1OUIHeCff  Ma-

reMarr.rqecKHe cpeAcrBa MoryT noMoqb cy6lexry B Bbl6ope

npaBn/ tbuoro  peueHaf l .  f lpavreHHre" I IbHo K paccMarpuBaeMoMy

Kpyry 3aAar{ AJIfl Bbipa6orKH pettreHllfI Mo}Ker 6ltrr }IcnOJIb-

3OBaH OAHH n3 pa3Ae, ' IoB TeOpHIi  Hrp,  3aHHMalou{Hf icf l  oco6bI '
MH BHAaMH Hrp-HrpaMH c  I IpHpOAOI ' I :  3AeCb HeOnpeAeJIeHHaf
cHTyaul l f l  He I lMeer KoHQ"rI l lKrHoi l  oKpacKH (eror pa3Ae,/T Teo-
pHH Hrp  HHOTAa Ha3bIBa loT reopne l i  CTaTHcTHT{ecKuX peue '

Her r?) .
f lp"  HeonpeAeJIeHHoft  HHQopMaurvI  Ha MHoixecrBe Bo3MOiK'

Hbtx cor{eTaHHfL HeoltpeAe, ' teHHblX HcXoAHblx napai l ' leTpoB Ka-

KHM-JrI I60 O6paeou BblAe", l f leTcf l  orpaHHqeFIHoe npeACTaBH'
Te"r lbHoe noAMHox.(ecTBo: ero MolKHo Ha3blBaTb pa3nHqHbIMH
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e  oe  f  o r IH  Hr tMf i  n  p  Hpo l i n r .  HagHaqaerc t i  r aKx {e  HeK0 i6 -
poe MHox(ecrBo pa3rIHqHblx crparernfi ynpaln:1"T:Altl '
b y a e n  H a 3 b r B a r b  e n o  B 0 3 M O I K H b I M H  p e r I I e H r ' r q M E .  L J I e -

AyeT 3aMeTHTb, rITO HSJIHrUHflf l AeTaJIH3aqHg KaK <(cocToflHHfi

I ipHpoAbr>>, TaK H <(peueHHH>> 3AeCb Hel lef lecoo6pa3Ha-O6blr IHO

onpeAeJlfieTcfl JIHIUb rJIaBHatl cTpaTerHfl ynpaBJIeHHfl AJIff OC-

HOBHbIX <<COCTOfl HUft npupoAbl>>.
oAsHr"Ilr H3 cnoco6oe rrpHHnTHfi peueHHft B yCJIOBI'{ffX He-

OnDeneJIeHHOCTH flBJIfiIOTCfl HCnOJIb3OBaHHe n JI a T e )K I{ O fi

r i t p H Ir bI t4] H npHMeHeHLIe AJtfl a*ailHsa HsBecrHblx Hs

TeopHH Hrp KpHTepHeB o[THMaJIbHocTlI ,  qTO cyUJ,ecTBeHHC 06-

Jrenqaer rexHoJlofy npHHflrHe peueHHfl .

MHoroUeIeBaq Onrf lMH3aqHs. 3ror BHA onTHMH3aqHfi  TaK-

x(e MolKHo oTHecTH K peuIeHHIo B ycJIOBHffX HeonpeAeJIeHHO-

cTH, OAHaKO 3AeCb HMeeT MecTo Heo[peAe/IeHHOCTb Apyroro

BHAa-OTHOSHTeJIbHO qeJIeIl OIITIIMH3aL\flk1. BueCrO OAHOTO

KpHTepHrr orrrHMaJIbHocTH 3aAaeTcq 'BeKTopHr-t f t  xpntePHft  c Ko-

JIHIICCTBOM KOMTIOHEHT' PABHbIM 
I IHCTY (Cf lCf i :

F ( " ) : {F ,  (x )  ,  F2(x)  ,  .  .  . ,  Fn(x) } ,

rAe F t (x) i -fr-Qynxunu repeMeHHbix r -(uactHnt! I9n"),
B sroM cayqae npgxoAplrcf l  peuarb rpo6JleMy-BeKropHoH

onTHMH3aU,HH.'C.rrOxnogTb peueHHfl, ecTecTBeHxOr 9yget JIHIIIb

npf i  npor l4Boper lHBocrH qacrHblx KpHrepHeB F, (x) '
'  

MareuaT6qecKaf l  TeopHfl  peKoMeHAle' , r  B Kar. IecTBe nepBo-

r o  u a f a  p e I U e H H f l  B b I A e J I H T b  O 6 n a c r b  K O M n p o J H C C O B '

H J I H  O  6 n a c T b  p e u e H H f t ,  o n T H M a J I b H b I X  n o  f I a  p e T o .

B aToft o6nacrlr y;yqueHge pelueHaff no oAHoMy KpHrepI4Io

o6fl3areJlbHo 6y.Uer yxyAularb pelxennfl no KaKLIM-To ApyrHM

KpHrepHflM.'  
Ais Bbr[yKJrbrx 3aAari  o6f iacrb KoMnpoMgccoB HaxoAgrcf f

peuegHeM napaMeTpHqecKOft  eaAaqg OSTHMfisal \Hv1 Co cKaJInp-

HbtM KpplTepHeM B BHAe JIHHeI?Hoft  KOM6HI{aUHH / IoKaJIbHbIX

KprrTepHeB C noJrolKHTeJrbHbIMlI  KOSQQHLI,HeHTaN', lH.^  
O6mqHO o6;acTb KOMSp9MHCCOB AOcTaToqHo u lHpOKa H He '

o6xo4nu cJreAyrorqHra uaf Bbr6opa petIIeHfif -y)Ke BHyrpH

3ToI? o6nacrt i . -  l lp"  3roM HaH6oJlbluy;o TpyAHocTb BbI3bIBaer

s s r 6 O p  C x e M b I  K o l v I n p O M H C c  a .  T a K I ' r X  c X e M  M O X i e T  6 l t r l

MHO}KCCTBO.

H a H 6 o . n e e  n p o c r  n e p e x o A  K  o 6 o 6 u e H H o M y  c K a -

,'I fi p H O tvt y K p H T e p H Io, flBJlgrc[leMycn QyHxUuer? JIoKaJIb-

Hbrx Kp6repr.re;  l l re io4 cBeprblB a1krf l .  BeKropHoro KpHrepHf )- '
t {aue e KaqecrBe o6o6qesHol 'o Kpnrepnn 6epercf f  HeKoropbl i t
gKoHoMHrIecKHri  KpHTepHI? OIITHMa/lbHoCTH: pa3Hble I IeJIH co-

H3Mepf l IoTcf B eAIIHOII  STSIIMOCTHOM Bblpa)KeHHH. Cwannpt ' tsa'
j' /



t\Hfr rpgtepnen eosil,tolKiia n ria ocHoBe npnueueuufi lt€rofid
aKcrreprHbtx oqeHoK [5], npn KoropoM peIrIeHIIe B Han6onee
f fBHoM BHAe 6asUpyeTcf Ha HHTyHI{HH H OnbITe TeXHOJIOI'OB.

f l py ro f i  cxeuo f t  pe r leHnf i  6ya ,e t  MoAeJ Ib  cnpaBeAi l * r '
Boro Ko M n p o M H cca:  OTHocHTe/ IbHbI I l  ypOBeHb CHHx(eHHf l
KaqecTBa no oAHoMy HJIH HeCKOJIbKI4M KpHTepHffM npHHHMaeT'
cf, He npeBocxoAflt i lHM OTHOCnTe/IbHO ypOBHff IIOBbIIIIeHfifr. Ka'
qecTBa tto ocTaJIbHbIM KpaTepnsiu. 3roMy npHHIIHfly oTBerIaeT
cKad'If lpHrtft rpHrepufi, paBHbIft npoH3BeAeHHn JIOKaJIrHbIX KplI-
TepHeB HJII4 cyNIMe .rrorapnQMoB / IoKaJIbHbIX KpHTepHeB (rvrac-
- - - - ^  Z -  ^ ^ t t t ^ t t t t ^ \

u l ' l ' aubr  J tuKaJ lb t lb rJ (  KPnrcPf i t r l J  t tE  I tJ l t / r , ) l l ru I  nCr  yEr r rsn tLE, ) .

f lpuHqnn >K e cr K o r o n p H o p H T er a npeAnoJlaraer'
I ITO KPHTCPHH PACNOJIO}KCHbI B PflA NPCAIIOIITCHVIf l , ,  HA OCHOBC

KOTOpOTO npOH3BO AHTCn, nOCJIeAOBaTe/IbHafi OIITHMH3au,Hfi KpH-

TepHeB:' f lpn 3ToN,I BHaqa,/ ' Ie Eulercf i  JIoKaJIbHbIft  onrHMyM HaH-

6o.uee BalKHoro Kpnrepufl, Koropbtft $uxcltpyercfl B BHAe Ao'
IIOJIHHTeJIbHOTO OrpaHHr{eHHfl, 3aTeM HUIeTCff JIOKaJIbHbIH on'

THMyM Broporo f io BaxHOcTH KpHTepH f l ,  r I  T.  A.  EnHsxHM K 3ro-

My 6y4er IIoAXoA, npu KoTOpoM BblAeJltercfl oAHH TJIaBHbII?

rparepnf i ,  f i  no HeMy npoH3BoALrTcf l ,  OnrHMH3aqHfl ,  a no oc-

TaJrbHbtM Kpt{Tep4f iM Tpe6yeTcf l  AocTu}KeHHe 3aAaHHbIx ypoB-

nefi eQQeKTHBnocTH (ontiarvru3aqaff c yqeroM cl.IcTeMbI orpaHH'
qeHHr i  n  Qopue paBeHcrB H l {epaBeHcrB) .

f l p n n U n n  r v 6 K o r o  n p  H o  p  H r e r  a  n p e A n o J l a r a e r  s a q a -

Hr.re rosQQnuqeuroB BaIKHOCTH KpHrepHeB di ,  o6pasypII IHX
BeKTop A:(at ,  a2,  .  .  . ,  atr) .  PeueHi4e HI- l IercR no B3BeIueHHo'
My KpHrepHlo,  HanpHMep no KpHrepHIo

F (x)  -e1f  1@) la2Fr(x)  * l a "F " (x ) .
Bosi l {oxHbl H Apyrue noAXoAbI K peueHglo MHoroKpl4repn'

aJIbHbIX 3aAarl ,  Ha KOTOpbiX 3Aecb He oCTaHaBJIHBaeMcf l .  Bax'

HO noArrepKHyrb, qro npH JI Io6OM f lOAXOAe K peueHHro MHofo'

KpHTepHaJIbHbtX 3aAaI{  OKoHqaTeJIbHbIf I  Bbl6op peuleHaf l  BO3-

Jraraercf l  Ha reXHoJIoroB. PasFIHe BapHaHTbI pe[IeHHfi  Ao/I ]K-
HbI Jrlrrrrb noMotlb rexHoJlory cAeJlarb H3 Hllx Bbl6op c yqeroM

HeAocrarKoB Lr npeHMyuIecTB KalKAoro BapHaHTa' Oqeul i lo-

MoraeT peuIeHHIo <<AHa"rIofOBbII? pelKHM> pa6ornt  TeXHoJIora

c 3BM, KOrAa B XoAe peuengf B63NIOIKHS BMeLI iaTeJIbcTBo
B npouecc BbITIHC,TeHHI?.

C.rreeyer orMerHTb, rITo c BbIqHc.lIHTeiIbHoll ToqKH 3peHl{ff

oCHoBOfI  peuIeHnf l  tvtHorOKpHTepHai lbHol: l  3aAaqII  B JI Io6OM H3

paccMoTpeHHbIX nOAXOAOB f l tsJI f l IOTCfl  nOC, ' IeAOBaTeJIbHbIe pe-

[reHHf oAHoKp HTeppIaJIbHbIX 3 aAarl .
MareruarnqecKue MoAef lH.  BaXur t l t  STanOM np l IMeHeHHf f

MeroAoB HccJIeAOBaHHfr. ofiep aL\Hfr, f lBJIflerCfl pa3pa6orra MaTe'

MaTnr{ecKoft  MoAeJIH, noA xoropOft  noHHMaloT cl IcTeMy MaTe-
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MaTHqecKfix BbrpaxeHI4fi, onHcbIBaIOIIIHX xapaKTepI{CTI'IKH

o6rertoe MoAeJIHpoBaHHg v B3aHMocBr3H MeiKiy HHMH' Ma-

TeMarnrlecKafl MoAeJIb AoJIIKHa' c oAHoft cropoubl' [paBHJIbHo

Lr, c Apyrofi '  yrIHTbIBarb BO3-

tI,I HHOTO BbII{I4CflHTCJIbHOTO ME'

IH HeJ[HHefrsoro nporpaMMI4po-

tas' MOAeJIb orpa)KaeT JIHlub

.IaeMblx o6lextoe, peaJIbHbIe

TCs, cxeMarH3Hpylorcff ' 6o'nee

6oertoe MolKer 6utn AaHo cH-

creMorl MareMargrrecKux MoAelefi, KalKAan rr3 l,_tl:t-Y "42--
6onee noJIHO oTpalKaeT Te HJIH HHbIe cBoHcTBa O()'bet|r(r| ' '  \- 'L'

' IHX MeroAoB pi"puOorKH MareMarI'IqecKI'Ix MoAeJIefi He cytu'e-

;"ya;. Moxub "r*l'* orMeTHTb, rlTo rorlHocrb H AeTaJIb*ocTb

MOAeJTH HylKHo coH3Mepflrb c Ha3HaqeHHeM H Tpe6yeMoli-rorl-

H o c T b i o p e u l e H H f i ' a T a K } K e c c o c T a B o M I , I T o I { H o c T b I o p a c n o J l a .
raeMoft  HcxoA;of i  n i iQopMalIHH' HelaanosalKHa H opHenrauHfl

Ha Te HJIH HHbIe AocTynHble BbIqHcJIHTeJIbHbIe MeTOAbI' I{to6U

H36eH(arb onacHocrn oAHocropoHHero roAxoAa npn peueHHH

npaKTHrrecKHX 3aAAq, ueJrecoo'6pa3HO pa3pa6arbIBaTb CepHIO

M o A e J I e f t ' p a 3 J I H q a i o U I l I X c f l A e r a n l g o c T b l o o T p a x { e H H f l p e a f l b .
Hbrx flBJIeHHfi, t lpHMeHfleMbIMH Bb1TIHC;1HTeJIbHbIMII MeTOAaMH

H T . N .

B cocTaBe MaTeMaTHrrecKoI? MOAeJIH B O6qeu cJlyl{ae AOJI-

)KHbl 6rirl onpeAe,'IeHbI: He3aB

irute (napaMerPbI)  ;  qe"rresaf l  QY
cbIBaroul4e rexHofiorHqecKHH Il

BanulHe cBfl3H BXOAHOfi HHQo

cBfl3H iIeJIeBoft Qyttxultlt c nap

ofpaHHr{eH[It, [oKa3bIBarcil lHe
HHf ynpaBJIf leMbIX Vr HeynpaBi l

Tb I  pacqeTa (npu onTHMU3at
ynpaeneHHn) ,  cBf l3b IBaroune Y
MbI C HeynpaBJIf leMbIMH napai \

y p aBHeH Ufr, A AAnr at\krK, AalotuH
ynpaBJIeHWfl rTpvt I{3MeHeHVVl Hl

B qacTHbrx MaTeMaTHTIeCKUX MOAeJISX HeKoTOpbIe H3 yKa-

3aHHbIX 3f ieMeHTOB Moryr He onpeAeJl f iTbcs'

f lprn Bbr6ope MareMaTgqecKolt  MoAe, l IH oAHoBpeMeHHo pe-

uraFoTcfi Lr nonpocu npHMeHeHHf KOHI(peTHOro BbIqHCJIHTeJIb-

HO|O MeTOAa: cJIeIyeT llcno/lb3oBaTb HMilTaqi' loHHoe DIoAeJIH-

poBaHHe I.trH MeroAbI onrHMHsauI{H; Ao'tIX(H u n\ 
Y-"ff:, l , 

y'{pi '

T b I B a T b ' t I T o H e K o T o p b l e n e p e M e H H b l e f I B . l . I f I t o T C f i c J ' I y q a H H b I M H
BeJrHqHHaMH, HJrTr >Ke cJIeAyeT HcnoJIb3OBaTb ynpou'eHHoe

i lu t .pMI {HHpo;aHHOe)  3aAaHHe 3TI { r  EeTTHqHH;  y r I I4 rb IBarb  He-
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JIHHef iHOCTb HeKOTOpbrx xapaKTepHcrtrK npoqecc a ni ln orpaHH-
quTbcf l  HX JrnHef iHofr  annpoKcuprauneft  H T. n.  Bu6npan oAHy
H3 aJrbrepHarprB, cJreAyer yqHTbrBarb l r3BecrHoe coo6paxeH!{e,
qto o6uqHo npeAnoqraTeJrbgee uaftr l r  npwlnw>KeHHoe perxeHue
crpofo  cQopruy"uHponaur io r l  3aAaqH,  qeM onrHMa/ rbHoe peue-
HHe BecbMa yi lpoqeHHor? gaAarru.

B  MareMaruqecxof t  reopHH paccMarpHBaerc f l  6onnuoe
qHcf io pa3,/ ' rprrrHbrM o6pasou xnaccuci tHuHpoBaHHbrx MareMarH-
r{ecKHX uoAe.nef i ,  Hanpr. iMep nnuer lHble H HeaHserlHbre MoAeJrH,
c rarHqecr {He H AHHaMr iqecKHe,  AerepMHHHpoBaHHbre  H Bepof lT -
HOCTHbie A T. A. oCraHOeHMCfl Jrlrrrrb Ha HeKoropbrx rI{IIax Mo-
Aenef i ,  c KoropbrMr4 npHXoAHTcf l  HMerb AeJro B npoqecce Hc-
cJIeAoBaHHfl, H aHailHga 3HepneraqecKux H BoAoxosnrlcreeHHbrx
cacreM. I( ux rrucry orHocflTcq MoAeJrH, B Koropbrx orcyrcr-
ByeT ynpaBJleHr,(e,  oIrTHMH3aUlrOHHbre MOAeJTH, HfpoBbte,  HMH-
TaI{HOHHbte, aAanTHBHble.

M o a e i l w  6 e s  y n p a B J r e H H s  o n n c b r B a r o r  n p o q e c c b r ,  T € -
qeHHe Koropbrx B ocHoBHbrx rreprax onpeAeJrf fercf l  AasHor:r
curyauner? (cocroaHuevr) .  Taxux uoAenef i  cyuecrByer MHo-
>KecrBo. K ax r{Hcry orHocsicf  Bce perpeccl{oHHo-crarr{crHqe-
cKHe MOAenH npofHo3HpoBaHr{f l .

F lan6onee tunpoKo pacrpocrpaHeHbr  o  n rH M H 3  a  r {H o  H-
H bI e NI o A e JI H, HctroJlb3yloilrue Tor krJrw uHori MareMarnrle-
c. t<wfr .  Hi ln 3BpHcrHqecrnfr  onrHMH3aquoHulr f t  MeroA. Taxne
MoAeAH_nprlMer{f l roTcf l  B HccJreAOBaHHfl .X yrpaBaf leMofo npo-
qecca. f loApa3yMeBaercf f ,  r {To H3BecrHbr rreJrn ynpaBJreHHfl ,  v l
peuraercfr '  3a(aqa noHcKa onrHIvIaJlbHoro 3aKoHa ynpaBJIeHHH.
B sasacnMocrn or BHAa exoAHof i  uH$opu ar\HH onrnMr,r3auuorr-
HbIe MoAe"TH Moryr 6urs pa3AeJreHbr Ha AerepMHHHpoBaHHbie,
cToxacTHqecKHe H HrpoBbre .

B  n o c / r e A H n e  r o A b r  p e 3 K o  B o 3 p o c  H H T e p e c  K  H M H T s u H -
o H H b r M  ( o u e H o q H b r M )  v r o , q , e J r f l M .  B  o r H X  M o A e J r f l x
TJIaBHbIM fBJIf fercf f  HMHTatIHouuuf i  3KcnepuMeHT, T.  e.  noJry-
r {eHne HeKoropbIX xapaKTepncr f iK  H3yr raeMoro  npoqecca (o6 t -
exra)  npn rex  u [ ru  HHbrx  3aAaBaeMbrx  3aKoHax y f lpaBJreHnf l
arHM npoueccoM (o6texrou).  O6trr{Ho HHrepec npeAcraBJrs}or
CTaTHCTHT{eCKHe XapaKTepHcTHKH, nO3TOMy B 3THX MOAeJIf fX
ruripoKo LrcnoJrb3yIoTcfl MeToAbI cTaTHcTHqecKofo MoAeJrHpo-
BaHHfl  (MoHre- l (ap"r lo)  c" lyuar?Horl  exoAHori  HHQopr ' raugH.
TexHo"r lor ' ,  gaAaBaff  HeKoropuf i  3aKoH yrrpaBJreHHfl ,  c noMourbro
HMHTaqHoHsoft  MoAe/rrr  noJryqaer BeporrHocrHbre xapaKTepn-
cTr4KH npH 3aAaHHOM 3aKOHe, Aa/tee OH H3MeHfleT 3aKOH, nO-
BToprrer MoAeJrHpoBaHHe H T. A. B pe3yJrbTare Ha ocHoBe
<<npo6 vr ourH6ox>> Bbrf lB;-r f leTCfi  6rrHsxoe K 0ITHMaJIbHoMy yn-
p aBJreHr{e.

10

" Llvtraqfiogi{o€ MoAenHpoBaHu€ B uacrofruled npgiln* sBnf;'
eTCff nO cyUeCTBy eAHHcTBeHHbiM cnOcO6Otvt pelueHnfl 3aAaq
MHOfOUeIegOft OnTHMHgat{HI{, n03BOJIflIOIIIHM COqeTaTb MaTe-
uarnqecxnft aHaJIH3 C O1bITOM H HHTyHI{lIeli texuoJlora, o6o'
eAHHflTb Soplla.unHOe W ueQopuaJlbHoe MbIIIIJIeHIIe tIeJIoBeKa.

l4untaq6ouHbie M6AeJIH HartHHaOT IuHpoKo HcIIoJIb3oBaTb'
oct  rq r . l ' .F  E  nA,TAn i l r r iHLrnnR2r { r l { . rY  U RpnngIT l IocTt {h lx  3anaqax.v r \  r q r l r r \ v  A v r v y  - - r " - -

T. e.  B MaTeMaTHr{ecKH XOpOuto QOptrtaJIH3oBaHHbIX 3aAaqaX.
l lpuunuof i  3Toro' f fBJlnercf f  )KeJIaHHe npHBfierIb K npoqeccy
nupa6orKH 3aKoHa ynpaBJIeHII f  TexHoJiofa,  HcnoJIb3oBaTb ero
rsopuecxH[i  [OreHIIHaJI.  Hanpauep, B yCJIoBHxx 3Ke I- I "RyaTa-

UHH 3HeprOcHCTeM TeXHO/Ion pa6Oraer B peX(HMe <<noCTosH-
l loro cauoo6yr leHuf i>>, BcJIeAcrBne r lero npuo6peraeT 6onsuol i
onbtT, xoropuf i  I {eJlecoo6pasHo HcIIoJIbSoBaTb. VrpaeT TaKX(e
poJrb LI [tcHXOJIOrH,IecxHfi QaxtOp, KOrAa TeXHoJIOT He XoqeT
noJrHocrblo ycTpaHflrbcf l  or  rBop'{ecKoro npoqecca nu6opa
3aKoHoB ynpaBJIesus. o6teKTaMH.

I4nrnraq6oHHoe MoAeJIHpoBaHI, Ie KpoMe orMer{eHHoro no-

3BoJIf leT 6onee IxHpoKo H BcecTopoHne I{ccJIeAoBarb SaKoHbI
ynpaBJIeHHf  o6 texrauH no ueQopMaJIH3oBaHHbIM KpHTepHf fM
(Hanpn l , rep ,  y r le r  HHrepecoB oxpaHbt  npHpo4st ) .

B KariecrBe oJIeMeHTa pe[IeHHr B HMHTaITIIoHHbIX MoAeaflx
MOryT npr{MeHflTbcf l  H onrHMH3al{noHHble MerOAbI.  Hanpuuep,
au6Op pei l IeHHfi  B Bepof lTHocTHbIX CHTyatIHf lX Ha oCHoBe OIITH-
MH3arlnoHHbtx l roAe"net: t  pacqeTa pex(HMOB f3C Ha 3aAaHHble
ru4ponpaQu cJIeAyer xapaKrepH3oBarb KaK HMHraqHoHHoe
MOAeJrr4 pOBaHHe.

A a  a  n r H  B  H  b I  e  M  o A e J I H - a r o  M o A e i I H ,  y r o q H f l I o u r n e c f i
i ro Mepe HaKonJler inn HHQopMat{HH o6 o6texre.  Oco6enHo tre-

aecoo6pa3Ho npLIMeHeHI{e raKHX MoAe/tet" I  AJrf l  onepar l4BHoro
ynpaBJIeHHf l  HenpepbIBHblMH npoH3BoAcrBaMH,  HanpHMep pe-

)KHMarvrn f3C, T.  e.  AJI f l  y[paBJIeHHfl ,  6.nusxoro K TeMny I Ipo. .

TeKaHHfl  npoqecca. Crpyxrypa TaKHX tuoAeneft  MolKeT 6utr '
6o"nee npocrol i ,  TaK KaK B HHX yr{HTbIBaercf l  TeKyuraf l  HHQop-
Mar{Hf l  o  nporeKaHplu  npoUecca.  K  aganTHBHbIM Mox(HO OTHe'
cTH VI MOAeJIH IOCJIeAOBaTeJIbHbIX KOppeKTHpOBOK pe]KHMOB

f3C, HcnoJlb3yeMble npH ynpaBJIeHHH HX AoJIfocporIHbiMH H

Kp arKocporrHblMH peiKHNI amu pa6orbl.

f lpoee4ensuft  o6sop pa3/IHqHbIx MareMaTgr{ecKux uoAelef t
noKa3brBaeT qacTHbni XapaKTep xax<AOt? MoAeJII{  LI  eqe pa3

noATBeplKAaeT aKTyaJIbHocrb pa3pa6orxu cHcTeM ruoAe.nefi
nplrMeHHTeJIbHo K KOHKpeTHbIM TeXHHT{eCKHVI 3aAar{aIYI.

Ens n/IaHI,IpoBaHHfl., aHa/t6sa u ynpaBJIeHHr' pell i l4MaMfi

pa6oru fOC B ycl loBuf lx aKcnIIyaraL\eIH B ra6l .  1.4 yxasana

ctrcTeMa 3aAaq, nof iyqeH]H-an Ha ocHoBe H3yI{eHHfl ,  Hy>KA npaK-
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creMbr (o6terra) oqenon napaMerpoB cl{creMbl (o6'berta),

MHHHMH3HpyIotqHX f lo fpeuHocTH H3MepeHHf l '

f l o ^  s i A a u e f t  H A s H r H  Q  H  K a I I H H  n o H H M a I o r  o I I p e A e J I e -

H H e n o A a H H b I M H a T y p H b I X H 3 M e p e H H I : I H J I I I 3 K c n J I y a T a ( H o H H b I X
sa6nnAeunfi naoAenu H flapaivreipon MoAeJIH cucreMbl' o6ler'

Ta HJIH npoqecca.

BogMolKHbr KaK CTaTHIIeCXnft, TaK H AfiHaMHrlecrufi noA-

xoAbr K pe[IeHHrO 3aAarr oueHHBaHH.s H H4eHrnQHKauHH' KOr-

Aa yr{HTbIBaIOTcfl cBfl3H rvre}KAY napaMeTpaMH TOJIbKO AJIfl OL'

HOrO MOMeHTa BpeMeHi{ HJrr4 A'Itf l  pa3rHr{HbIX MOMeHTOB Bpe'

MCHH.
,  C nO3urILIH CTaTHCTHqeCKHX MeTOAOB nOHflTHe OUeHI{BaHHfl

oxBaTbrBaer w u4eHrnQLIKalIiIrc Vr O3HaqaeT noflyr{eHge npeA-

cTaBJIeHHfl O 3HaqeHH?I OAHOTO HJ]. HecKo/IbKHX HeI', l3BeCTHbIX

f iapar{eTpoB c MaKcHMaJIbHO Bo3Mo}l{Hoft  roqnocTblg '  Eunarcr

r o q e q H b r e  o u e H K H  v r  o u e H K H  B  Q o p u e  A o B e p H -

T e J r b H b l x  H H T e p B a J I O B .  I I p u  r O ' I e ' I H o f t  O I I e H K e  p e r y a e T -

cn saAaqa o roM, KaKyn Bef lHqHHY ;0 cneAyer I IpH"" l"? 
:  

*u-

qecTBe .nyuureft oUeHKI{- 0 ua ocHoBe alailH3a HeKoropou QyHK-

UHH norepb W (6,  0) .  OqeHuna*ue c noMol 'b lo AoBepHreJIb-

Hbrx HHrepBaf ioB xapaKTepH3yeT TaK)Ke H 3HaqeFi[e ouI{6OK

OqCHHBAHVTf l"

Ans roflyqeHHq orIeHOK UCnOJIb3yIOr- pa3Hble KpI4repI4H-

MHHHMyM cyMMbI KBaApaTOB OrxnOseguf i  OqeHoK oT H3Mepe-

HHi4, rvrixcumyu QynxUrau npaBAonoAo6us-u HaXox{AeHI'Ie He-

H3BeCTHbrx napaMerpoB no roMy LIJILT HHOMy KpHTepI{rc npo-

H3BOAflT C [pnBJIeI IeHHeM MaTeMaTHqecKHX OnTHMH3aUHOHHbIX

MeroAoB. t lptr  ot leHKax I Io KpHTepHn HaHMeHbTHX KBaApaToB

B pfiAe cJryqaeB MOX(eT rpLIMeHfirbcfl n o6rtqsufi pefpeccHoH-

HbIf t  AHAJIH3.
Hcno.nneoBaHHe B 3aAaqax onrHMH3 at\t l ' \r reopun l{eKop-

peKrHO nocraBJIeHHblX 3aAaq. 3a1at1w onTHMHs aIIHI4 pell(HMOB

3HepfocHcTeM H f3c,  KaK l r  6o.ni luwucTBo ApyrHX SKOH0MH-

r{ecKHX gaAarl  OnTHMH3 aL\HH peuieHuf i ,  B MaTeMaTHqeCKOM OT'

HOIUeHHH OTHocfTct i  K HeKOppeKTHO nOcTaBJIeHHbIM 3aAaI{aM'

f loHgHaxOvt TaKIIX 3aAarl  f lBJI f leTCfl  Ma"r ioe H3MeHeHHe noKa-

ru. .n" eQQeriruBHocr6 11pH 6oJlbixoM H3MeHeHHH napaMerpoR

ynpaBJIeHHfl  B HeKOTopOfl I  3OHe e6y1qsg OIITHMaJIbHOTO peue-

Hr.If l, T. e. HaJIHT{}Ie noJlorofi SoHbI OIITHMyMa' B 3TOI1 3OHe

pergegue 6espa3t l l , I t {Ho K KpHTepHIo onTlIMaJIbHOcrH H nosTo-

My OKa3brBaeTCfl  B OnpeAe, ' ISHHOM CMbICJIe CJIyqaf iHbIM'

Teopun HeKoppeKrHo nocraBJleHHbix l?AaL pa3p a6oraw-

HAfl  COBCTCKHMH i l lATCM ATNKAMW A. H. TPIXOUOEITM H

B. K. I ' lsaHoert l t  [60] ,  peKoMeHA]er B 3oHe <<6espasJIHqHfl>>
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[poi i3BoAHTb pery, ' InpH3auHlo peuleHl i f l  Ha ocHoBe npHBJIeI{e '

HHf AOnOJIHHTe",'IbHoro KpllTepPIff .
f lp l rMeHHTeJIbHo K 3aAaqaM o pe)KH_N{ax f3C B KaqecrBe

AOnOJIHuTeJIbHoro Kpl lTepLIf f .  I IeJIecoo6pasHo Hcno/ lb3oBaTb

KpHTepHft MHHHMaJIbHOTo oTKJIoHeHHfi no"{yqaeMOrO petrleHHff or

HeKOTOpOft MoAeJIH, KOTOpafi nO npeAcTaBJIeHHIo TeXHoJIora

fBJrseTcs Hauf lyquef i .  HanpHuep, MolKHo Tpe6oBarb MHHIa-

MaJrbHoro oTKJtoHeHHfl pex<HMa f3C B nJIaHHpyeMbIe cyTKH

oT QaxruuecKofo pelKHMa f3C e npouIeAIIIHe HAeHrHtIHble

cyTKH. Enn aroro K ILeJIeBofi QyHrUnu Aofasnnercq TIJIeH

o(Ar,  .Lx),  fAe (Ax, A.r)-xeaAparHqgoe OTKJTOHeHHe TJIaHH'

Hy/Irc.

Oco6eHno ueJlecoo6pasno A06aB,IIeHHe K IreJIeBol? QyHrunn
qfieHa o(Ax, Ax) fipH 11a"rroroeoul pe)KI4Me BbIpa6orKfi peue'

Hr.rff. TeXHoJIor I iMeeT xar 6u ABe nJiOCKOcTH OTcr{eTa: nO qe'

neeofi QynrUun n no peryJlspn3plpyrcrr1eft Ao6aexe. OrxnoHe'

HHe OT <<MOAeJTH TeKHOJIO|a>> MOIKeT 6urn AonyuleHo ToJIbKO

raKoe, I(oTopoe AellcTBHTeJIbHo ylyquaer I{eJIeByIo QyHxUllto'
Eee erOfi Ao6aexlt peueHge MOIKeT noflyr{aTbgfi OTJIHqaIoUIHM'

cf f  OT <<MOIeJIH TeXHOJIOra>> H nO CJIyqal : IHbIM npnqHHaM, npu-
qCM Bb I f lBHTb TAKHC OTK" {OHCHHf i  MO}KHO J IH IUb  HA OCHOBC MHO-

roqnc,rleHnblx coflocTaB",' leHuft pe>xiaMoB. Vqer )Ke peryJlflpn3u-

pyrcu1el:I .4O6aern He nO3BOJ{fleT pe}KI'IMy OTKilOHflTbcfl nO C"Iy-
.rairHHNr npHr{HHaM, H noSTOMy nOcJIeA}iiOilIHe nOBapHaHTHbIe

t " t6ff ;ffi ,t":,Tf If'T Jff"tif llL n. oo B aH n n o n ep a qH ft . En s
3aAaq  pac r {e ra  pexgMoB fOC ocHoBHo l t  HHrepec  npeAcTaB '

Jr f ror  onTHMH3at IHoHHbIe M9AeJIH.  D^ns f3C rpe6yercx peue-

HHe  KaK  oAHOKpHTepHaJ IbHb IX ,  TaK  W MHOTOKpHTepHaJ IbHb IX

3aAarl.  OAsaXO 1rpOBeAeHHbII? BbII le arai lH3 nOKa3bIBaeT' qTO

HHf lM AeTepMHHHpOBaHHbIX 3aAar{ .

3aI:aqu orrHMH3 aUHfi pexHMOB sHeprocHcreM c r3c or-

HocffTcff K BapHaUHOHHbIM 3aAaqaM yflpaBfle1qIfr. .  OAsaro nc'

no/ ' Ib3oBaHHe AJI f l  HX peueHHf i  Kf laccHr{ecKHx BapI IaUHOHHbIX

t {' l a

MeroAoB HJi l {  r IpHHUHna MaKcHMyMa f loHtpnrHHa 3arpyAHeHO

H3-3a HaJl6qr{ f l  t r , lHorO,{HCJIeHHbIX OrpaH6r{eHuf i  n QOpUe H€p4:

BeHcTB Ha ynpaBJrfleMble 14 HeynpaBJlfeMble nepel'reuHble' f lo

a r o f t r I p H q H H e S a A a q H y n p a B J l e r r r a q , H e n p e p b l B H b l e B o B p e M e H I { '
3 a l v t e H f i I o T c f 3 a A a q a I v I H M a T e M a T H l { e c K o r o n p o r p a M M H p o B a H H f l
c AHCKpeTHbIM BpeMeHeM'

Paccnaarpneaerurure 3aAaI{H nocJle nepexoAa K AI4CKpeTHbIM

BpeMeHHbrM HHrepBaJIaM I IpeAcTaBJIf f IOT co6of l r  3aAaqH HeJII4-

Hefisor.o MaTeMaTpiqecKoro flporpaMMHpoB aH:li.fr '  C OrpaHHI{eHH-

flM'r B Qopr,re paBeHcrB vr nbpab.H.tl: P_-o6uter"r 
cryqae 3rH

3aE ar4kr MHOr03iicTpeiyf anrglte 14 qaCTI'II{HO qe'IOtIHCJIeHHble'

T . e . o T H o c f l T c f l K r p y n n e 3 a A a I I H e B b I n y K J I o f o n p o f p a M M H p o .
uu"6x'"uKo 

H3.3a ueH*ueft pa3pa6orasHocr' MareMarr{qecKo-

ro aflnapara HeBblnyK'', ' Iof O npof paMMI4poBaHHfl B 3a4'al{vr

BHOCfrcfl yl ipouleHHfi, CBOAfl IIIHe HX K oAHO3KCTpeMaJIbHbIM

3aAaqaM BbrnyKJroro npofpaMMHpoB alVtfl ' . ftroetoiury AJIfl peue-

H I , I f f 3 a A a q S T o n o K J I a c c a n p e l l r u r y u r e c T B e H H o H c I I o J I b 3 y t o T c f l
M e T o A b t B b l n y K a o f o n . p o r p a M l Y t l l p o B a H H f l . ; B H a u I H K I 4 c c J I e A o B a -
H*rrx Har.i6or'rburee npHMeHeHHe no"rlyuun MeroA npoeKuHH rpa-

o*.frolrqe'Hbie 
Ha ocHoBe MeroAoB BbrrryKrro.o l-q:-T,":MMH-

poBaHl4f f  petueHun HylKAalorcf i  xorn 6u B ynpoueHHou Kop-

p e K T H p o B K e , A J I f l y q e T a M H o f o 3 K g T p e v r a I b H o c T H ' B T o M I i H c J I e
t4 rracruqHou uefloqllcJleHHocrn' H-er<oropbie 3aAaI{H oI(a3bIBa-

ercf i  BO3MOIKHbIM 
*peurarb cpq3y KqK usoroexcrpeMaJlbHble H

r{€;TorrHC,,reHHbre. Bbe aro tp^aOy-at npunneuetkrfl' AIrr. peueHnf

MareMaTHqecKHX onrHMH3auuoHHbIX MeroAOB HeBblnyKJIOfo

[ p o t p a M * " p o " u * " " . B c o B p e M e n g o f i M a T e M a T H K e K l { n c f l y T a .
KHX saa6onee aQQerrHBHbIX MeroAOB OrHocf l rcf l  MeTOAbl AH-

H a M H q e c K o f o n p o f P a M M H p o B a r i j [ 4 g ' , a T a K i K e e e t e e f i H f p a H H u .

2 .2 .  METOA NPOEKI{HH TPAAHEHTA

HcxoAnrte noJIolKeHHtl  [18,  25,  401.  Hanousul ' t  onpeAeJleH]I f i  BbInyK-

IO|O MrHO)KeCTBa lt HeKOTOpble HX CnOt'tCrga'

MHOXecreo M n- l tepHoro eBKJIHAOBOTO npocTpaHcTsa E,"  i Ia3bIBaeTCf

BbfinyKJ.IbrM, ecJ'iH BMecTe c ;uo6slrruIl AByMfl Tor{I(aMrH A=M H beM eMy

flp,!r,Hdr.U,Jr€){e{T H coe4itsnnutufi Hx orpesox n'pxvofi la, bf (prrc' 2'l) '

Oxa,,ix,p,Han SyuxUrtn i @) Ha3blBaeTcfi BblllyK/lot? ua Bblnyx'rloM MHo-

>riecrBe M, x,nn Ann ;ttoSblx 4, beM n oe[O' 1] nslno'rxffercff HepaBeH-

c r 'eo  (pHc .  2 .2 )

f  faa+ (  l -o)b l (of  (o)  + ( t -o) i (b)  '

Herpln:iro y6e:ltrncx, qTo n*Heftnaq 0y11'xUran ff'BJIfleTcfl aqnyx,'roft

$yurcUirefr, KBaApaTIIT{i{af Qopua c nOJ'IOx(rHTe"rIbHo OnpeAeneIrHOlI MaTpH-
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IIefi ff'Bfiqercn Bbrnylr(nort $yruxrlnell, cyMMa Bbr,nyKJTbIx Sy'xrxtlltii t'B"rlgercfl

arnnyraori Qy,uruaeft, M,HolKecrBo M sin'Aa

, r , , _ J x i E i ( r ) ( 0  i : f f i ;" ^ - l  A x 4 b
fiB,'IfleTc.fi BbllilyiK,'IbI,M, Ffe gi@) -tsblny'K,'Ible Qynrqn;lr; A - IvrarpHua

orpa,rtrveuul:t; b - nexrop.
Elmyxlax qe,'IeBafi Qy,u'xunx c nnnyxnofi o6aacrso onpeAe,TeHnf

O,4HOS,KCTpeMaJIbHa, T. e. Cyu{eCTByeT TOJIbKO OAHa TO{rKA 3KCTpeMyMa
(pwc,  2 .2 ,a) .

frct

Pnc. 2.1. Ilprlrvrepur BblnyKnoro (a) H HeBbInyKJIoro (6) MHoxecrB

3a4,4n{n Bbrnyr(Jroro lrponpalvr,]rrnpoBaHHff Qopvy.nu,py€Tcfl cJleAylotltrHM

o6paeolvr: ualiru rot{Ky x*, x*e.X, g (:*)(0, y4onJlerBopffIoulyn ycJI@[rP

i  ( t * )  :min f  (x )  ,  g  ( * )  (0 ,  x=X,  (2- l  )

rAe g' (x)(0, x=X orpeAeJrflror Aon)rcraMyro o6aacrt onpeAeJleuHfl

qy,n'rumur f (x).

Ecnu gi @), i:1, m BbInyK,'Ibl, To H MHOiKecTBo t AOnyc"HMbIx TorIeK

fi peACTaBIseT B bIIIyK.r'IOe MHO)KecTtso.

<Dyu.r<uua F (x, u):f  (x) +(u, g (x)),  rAe ,,  -  BeKrop, u j)-0, i :m
ectn o6o6uleHnafi QyHrUaa l larpauxa Afis. 3a1aqn BblnyK,rloro nporpaMMu-

poBaHr{f l .  CoeorynHoctl  {r*,  a*} ,1aer ceAnoByIo ror{Ky QynruHn ,I IarpaHxa,

ECJI,H

F (x*  ,  u)  {F  (x* ,  f l * )<F (x ,  u* )  . (2.2)

CearoBan roqKa orrpqdenf,er x* - peuewie saAarn eu,nyx.rrono nipO-

f pau'vllrp'oBarHHt.

Oynm4nn F(x, u) ecrl Qynxtlnn (n*m) ii lepeMsgrHblx: n- KoMilIoHeHr

BeKTOpa N 14 rn -rI{OMn'oHeHT rBeKTqpa u-

L[eUrparrsnoe M,ecTo ts TeopiHrH 'BbllflylKnoro ,nporpa'MMH'FOB3'Hlifi 3a'H'H'

MaeT TeOpeMa Kyaa - Tar<xepa, rKOTotPafl ,tiBJIseTCfl O'6O6qeguev KJIaccH'

rrecKoro MeToAa usoxtltelefi .I larpaHxa Ha orpaHHqeHHfl B Qopue He'

paBeHcTB. 3ta TeolperMa yTBep)KAaeT: rsoKTo,p x* TOPAa iH TOJIIKO TorAa

npu4.ttunqet co6ofi petrlenue sa4aqu (2'1), ec''IH x*eX, u20 n EbIrI]oJI-

HfleTcf :lCflorBrrIe (2.2). Cor"nacno fiocJIeAHeM| fcr'IoBrnro Qy*rxr4nn F (x, u)

,4OJIiK,Ha ,?IMeTb ,MarK.CH'M:ylI fi,O t n MH,HHTMyM IIIO .r.

Ha peueuue 3aAa,qH (2.1) n.nnrlor JIHIIIb re orpaHHr{erurifi gi(*), Aflf i

I(OTOpbrX ts TO,q,Ke t* rgblnor,HneTcfl ipatseHCTtsO giU")-0. 3rn Orpamnl{enlnfl

Ha3b lBa IOTCf l  2 ,KT I {B lHb lMH '  a  i i l r po t l iHe  OtparFnHrqe fn r f r ' - ' naCCrL I t sHb IM l ' I '

Ecnu Q'yHrqH{H f (x) u gi@) ts (2.1) 4gQSepe,Hl-trzlpyeMbl, ro E roqKe

oirTH,MyMa cOfJIac{Ho TeopeMe Kyua - Ta'rCxepa ,A6"IIXH6 6utts

i  g i ( r * )  :  0 .  ( 2 . 3 )

Ta,rcnrm o6,pasou, ,n roqxe orm{,My,Ma 6y,ae, mr6o g5(xn):0 u u*rp

(Aan ArKTlHts{HbtX onpa*IiuqeHHft rHrMg€M &,HdJIOrI-rHlo KJIZTCCHHeoKoMy MeTOAy

rvrgcxnreneft . I larpauxa), npl6o gi@*)*0, u* i :0. f loc.neAHee ycnoBne

HMeeT Me,CTO !,.r'tff rIIaCCfi,lrHblX OnparH'HqeHuft re Qop'Ue rHepa'BeHcTIB.

!,.rrn peruetr4fr. 3a[aq BbtnyKJIo-

ro HeJIHHet lHoro nporpaMNIHpoBaHHt

npeAJIOlKeHO MHOIKeCTBO Bbltl l lcJIlI-

TeJIbHblx MeroAoB'  Olnor i  H3 HaH-

6oree aQQertlteHutx rPYnn raKI'lx

MeTOAOB fiBJItIOTCg MeTO.4,bI BO3MOlk-

Hbrx  Hanpanaeua f i  ' [ 25 ] ,  B  coc raB

KOTOpblx BxoAHT H MeTOA flpoeKql{fi

fpaAHeHTa.

l {saectuo, ' { to Hal l6ol l t t tnf i  poct

l l r z *
TJ
; -  I

dr! ' .):_Tl ,*,
o x l J '

; -  I
t - '

Pnc. 2.3. flPnr'rePsr AorYcr.HMblx
(sr H sz) H HeAonYcrItMbIx (d) Ha-

IIpaBJteHHH

Puc. 2-2. Xapaxrep H3MeHeHHfl $yHrcuuri e6ruzw 3KcrpeMyMa:
4 -  BblnyxJlan Qysxqdn; 6 -  HeBblnyKna{ oynxqxsi  x '  = 3KcrpeMyM oynxqurt  f  ( r ) :
xG) -  aoxaauHrir t  3KcrpeyyM *t"** f i r1,1, , " ,  . t , t ,  -  r .1o6a'r tHLr i t  3KcrpeMyM Oysx-
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ue.nenoft QyuxultH npollcxotrHT BAoJIb

BeKrop-npaAHeHra UereBOir Sy,u$lq,la,H, ,Ha 9TOM illipHHllltne <<pa5Orarct>

$oauulnHgreo MeToAoB 6esyc"noenoft O'ST1IMI{3a1IIIH' !,nn Sagau c ofpa'HH'

qeHHflM'H, eCTeC'I'iBe,HIl{O, BCTaeT TBOIIIpOC 'O6 HCnOnbSOtsaHHI{ <(yCr'IOBIIIOIO npia'

ArreHTa>, T. e. rH?rrr,p&B.rIeHHfl 6uclpeirurero pocTa UelesOft QyUt<Ur'n fi

fa,parH'rrgpyrgule,ro CO6;rpAegUe 3a'4a,HHOft C1{CTeMbI rOfp4Hgtlegr1lfi' !.nn 3A'

Aaq c onpaHriqeHHfii lrrr a Qopr"re paBeHcTB AItfl IIOCTpOeHHfl <<yCJIOBHO|O

rpaAHeHTa)> .v,*e AaBHo l tcno'b3yeTqf MeToA ;TarpaHxa'  B cnyqae JIH'

sel'r,ttOfi C,ItCTe,\,tbI OnpaifnueUnit <yCrrOeHltfi FpaAHeHD) eCTb {I'pOOKIlHfi BeK'

T o p - r p a A l l e H T a u e r e B o i l Q y u r u ' u ' l t r H d n e p e c e q e H H e o ' f ' p 3 : H ' l t u r l l B a l o u H x r i l ' I -

fl9piIL'IOCKOCTe fI'
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MetMbr,Eo3'MolK,HbIX HafipatsJlegrHr? o6o6ularor HAeIo'noctpoeHr.Irl <yc-
Jiob,Hofo npaAIIeHTa> 'Ha cnyuali orpa.Hnuerctft a Qoplre Hepa,BeHcTts.

PaCCuOTplt,U f iO,HflT,He E03MOIKHOfO rHanpaB.IIeHLIf l  mpHMeHHTe,' IbIrI ,O K

raKgI-iMH3ar{in'H HeKoropol 'r  QyHxr{nH f (x) ,Ha rvr,Hox(€crBe M, f .{ ,0 r-(x1,

X z , ,  . . ,  X n )  -  B e K T O p .

f lpelnonolKuNr,  cro HaxoAHMcf l  a rpauHuHoft  ToqKe x0:  (xOr,  x02,

. . . ,  ) c0n )  o laac rn  M u  BeKrop- rpa4ueHr  d  HanpaB" [e r {  3a  Aonyc r r {Myn  06 -

JtacTb. B rar(o,M cJy,qae ,oKonb yroA,Ho Ma.rToe rrBHx(eHHe rBroJrb ,Befi(Top-

fpaArIeHTa BbTBoAHT iHac 3a [rpe4eJ'lbI 4onycrliuoir o6,tacur, T. e. To,rr'Kl
xo-xolail 'nplr .rr.o6oM c{>0 y)I(e He rn,prl 'HaAr're)KrHT Aorrycrnyofi o6flacru
(pnc .  2 . - t ) .

Eyrlelvr HcrKarb rSiKoB fiarnparBr're,Hn€ S, rno ,Koropo'My r{eJre{Ban Sy,Hrqlrn
BO3paCTaeT, T. e. (S, d )>0, H rtro Her.vy lvro)r(Ho cAeJraTb uar KoHeq,Hofi

AJIHHbI, OCTarBafCb rrplr 3To,i!1 ,B gonyctn.rroir o6.racrlr. TorAa ToqrKa 1(2)-
:v(0)*ad TarK:Ke 6y'rer rfl:pn;H3!,,1€)K4rb o6,ryacur M. Ta'6gg ,Harilrpasrgrr,a

s 6y4evr rHS3bIrBdTb rB o 3 M o )K H bt rM.

3auetuivr, riro gcJtr{ Anfl Kax{Aoro i-ro ,ofpaH;HqeH,Hff rB,Bec'IrH B }pac-

cMOTipeHHe BeKTOp-,HOpMaJIb 4i, TO :BO3MO)K,HOe ,H4ILPSBJIeHHe AOJI)KiIO yAOB-

,IIQTIB Orp fITb Hep 2tts 9HCTts t
I

\ s ,  a i ) ( O  i : 1 ,  m .
B,on,porc o lroHcrKe THdHJI/tIUefo Bo3MoxHofo HarnparBfleH,Hfi

TeH DerueHlI to cne,Aynu1er?,scnoN{orare.r tbuoir  3a,Aaqh: Hai{TrH
ilprl ycJroiBrrflx

a) (s ,  a i ) (  0  i  : f i ;
6l dottottnume/rbHozo o?p{rHuqeHuF. Ha )aung BeKmopa

dan odnosHoLtHocmu peweH,utL.

Cae4yer 3aMeruTb, qro 3a,Aasa (2.4) Aaer Ha,lrlry'{ue€ H3.rrr,parBJreH'He
ToJIbl(o ts ol(pecTHocTH AaHrHoft npa,Hllu,uoii rorxKn H n,oc!'re ,ne6o"ngruoro

uara arAonb 3Tofo rudrllpdg,'reHnfl ,Bo3'HtrK?€r rgeo6xoAfiMocrb Bftro,Bb peuarb
3aAaqy (2.4) AJIfl Ho,Boro cocraBa onpa,nauennfr c rleJrbro ,KoppeKTHrpOEKH

Bo3}loll(Horo Haru'paBireliPlfi. IJ,enecoo6pa3eH ,noltoK Tair.ioro l{aHJrf{uefo Bo3-
MOIK,HO,TO HalnpaBJIe,Hllt, IKoTOpOe rrro3tso,lf i"1o 6tt ua oAHoir lrreparlHr.r Ae-
,/'Iarl, 6'o.nsurlie ltlan],I iIIp.It Atst{iKeFfHH ,K onrHl,t}r}iv, qro ,IIct(iTtor{aer qacrbte

nepecqeTbl ts,o3!tolK,Horo HarnpaBJieHHf . Pea"'lusaqnn ?Toir lrAetI 3aroiKeHa
B rvreToAe npoeKrIHH rpaApreHTa.

OOrrIafl HAefl MeroAa npoeKr{Hrr rpaAueHra [42, b3, 54].
X,ry_ pe[reHnf l  3ahaq o[THMH3 arf t t  peiKHMoB aHeprocucreM
c foc H36paH MareivrarHqecKHr? onirnr l raaqHourir f r ) i  MeroA,
B KOTOpOM:

a) yqer orpaHHrreHHr? B Qopue paBeHcrB nporr3Bo Atrcf i ,
nyreM npoeKTHpoBaHHfl  BeKrOp-fpaAHeHra r{eJreBot"r  QyuxqaH
H& I I . I ' IOCKOCTH 3THX OfDAHHqCHH} i :

6) yr {er  orpaHrrqeHH}i  B Qopue HepaBeHcrB ocyurecrBJreH
MeroAoM npoeKqHr, r  rpaArreHra (npon:noAtr rc f i  3Hrsafoo6pas-
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3KtsHEAJICH.

max (s,  d)

' ) (2.4)

H H r ? ) .
M H o r o n e T H L | f | o n b l T i l p a K T H q e c K o f o I I p } I M e H e H I I f l M e T o A a

noKa3aJI eFO HaAe)KHyIO pa6orocnoco6Hocrb'

cyuecreyer MHOlKecrBo npaKTHr{ecKHX CXeM peaIH3auHH

3TO;O MeTOAa. 3AeCl OcTaHOBtMCq Ha TeX aJI fOpHTMax'  KSTO-

gufi  o6xoA rpaHHIr sr l lx orpaHHqeHHIl
fopHTMa npoeKTHpoBaHHf l  TOTIKH Ha

C f iE[OJIb3OBAHHCM AJI'

noBepxHOCTb orpaHHrIe '

(2.5)

3aAaq OnTHMH3at\kIH AJII 'ITeJIb- /^ i -/, i
Hbrx H KParKocPotIHbIX _Pe; / ," ',, -1 , '
x(HMoB sHeProcHirerur c f3C r 'om't '
B  AerepMHHHpoBaHHOf t  no-

t'uFo"t*orpHM 
cvlqecrBo T/rwatt;i'-  -  t  - -  

^^ r ' - r ro '  . . .gc t r l  -  nnn l t f  mt lMas od la tno
MeToAa vt aJITOpHTMa cHaqa- flongcmu'

pbre oKaSaJIHCb Ha[6oJIee 3s 
_ , f i  r ( t

QexrunHbrMlr  f lpH pe[IeHHpI 
/"  , f r tzt

qeHr.Ift B Qoplte HepaBeHCrB

l ( " ) - *min ;
Ax1b, .

d ' r x ,  *  a r r x r +  . "  *  a r n x o (  b t

a r r x r *  Q r r x r +  . . .  *  a r r x n 4  b ,
{Ax < b}

+ . .  .  {  a^nxn4  b

f lpe4nonoxnM' r ITo Haq al tb laf l  ToqKa (HauanrHoe npH6JIH-

xeHu! )  yAoBJ lerBopf fe r  BceM orpaHHqeHHrM saAaqu '

B HaqanrHoii ir iq*. gol Bblqncrfiercf BeKrop-fpaAl4eHr tte-

eeBoir  qyHxuun H ;  o6paruorvr HanpaBJreHHH npoH3BO Ltrrcfr '

ABHlKeHtre 3a rpaHHqy AonycTHMOIi  o6lacru Ao Tor{KH x( l )

(puc .  2 .4 ) :

#( , )  -  g (o l  -  o^  
d f  

," o  
d x ( o ) '

fAO oo)0 -  Heroropaf l  r loJIolKHTeJIbHaq KoHcTaHTa'

C.rre4yroulrM sranoM p-erIeHHfl 3aAaqH (2'5) t lBJIflercfl

npoeKr 'poBaH; ;  tou* "  i t l  Ha noBepxHocrb  orpaH'qeH' f i

Ax4D, e peeyJrbTaTe KoToporo OnpeAe., , tserct l  roqxa . f i1)  (sHar

I  o iuauaer pesy; ' Ibrar npoeKI{HH) '

4-34 33 
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.flanee ks rorrrn tr,, *a* 14 Hs torixlr .rtd), BHoeb
eM ABHIKeHHe 3a rpaHntly Aonycrlrl,roft o6.rlacrra Ao
(pnc. 2.4). :

6( t  - ] t r t  -  o .  d f't 
d?,,r

f locronlxy nPH nPoeKrHPoBaHHHl i3MeHfleTcfl noJIOIKeHI{e

3areu roqKa x(2) npoeKTnpyercff Ha noBepxHocrb orpanz-
qesuft, noJryqaeM rorrKy *Gl ̂  T. A.

- ) - - - - -
. j i{a.IeHtie MHo)*(HTeJ1fi ,8v H2. Ka)KAO}{ H'r-epaqHE BbIOHpaeT-

cf l  H3 ycJroBnf i  o6ecneqeHnf l  MonoroHHoro y6unaHuf l  3Harrennf i
qereeoft  Qyuxuran f  ( r )  B rpaHarrHbrx roqKax. I (  npnurepy, ecrrn

oKa)KeTcs, r{To B ToqKe ?u*tl I{eJIeBafi QyHxUHr He yMeHbIIJH'
Jlacb, a yBeJrnqnJracb no cpaBHeHHro c [peAbrAyu{eft roqxofi

^
itv), to cJleAyer BepHyrbcfi B roqKy ?t' l  n coBeplxgrb yMeHb-
uensnfi rpaAneHrsuft urar 3a rpaHl{r{y c nocJreAyrorrlnM cny-

T

CKOM.
B crany BbrnyKJrocru r{eJre-

aoft Qyuxqnu | (#) H ceoricre
npoeKLlHH ToqKH Ha BbrnyK-
JIOe 3aMKHyTOe MHOIKeCTBO
NOCJICAOBATCJIbHOCTb TOqCK

txtv,t1, Bo-nepBbIX, JrexiET B Ao-
nycrnrvror? o6racru H, Bo-BTo-
pbIX, npH \r-cs cxoAHTcfi
K TOTIHOMY PCIUCHHIO 3A.

,4aqH.

longcmuuan odnacna M

B cayuae ecJrn HaqaJrbHatr  rorrKa x(0) rexnT BHe Aonycr l l -
tvtoft o6;racrH, To ee cJreAyer cHarrafia cnpoeKTHpoBarb Ha no-
BepxHocrb orpannqennr l  H AaJree BbrnoJrHHTb yKa3aHuuri  Bblure
npoqecc BbIrrHcJreuvtf i , .  Ecnn B paccMarpnnaeuoft  3aAaqe Ao-
nycrHMoe MHo>KecTBo f lycro,  T.  e.  3aAaHHafl  c] IcTeMa orpaHH-
qesuft  HecoBMecrHa, To MeroA npoeKrIHH rpaAHeHTa B Kaqe-

crBe peureHHfi  onpeAeJlqeT Tor{Ky x*,  MHHHMa/tbuo orK/toHff Io-
rtyrocfi or rpaHarlbr AonycrHntofi o6ractr.

I lpoer<rnpoBaHne roqKn Ha noBepxHocrb orpannqeunl i .  l lo.q
npoeKTHpoBaHHeM ToTIKH tc Ha noBepxHocrb orpaHuqeHuf i  no'

HnMaercf f  r roncK raror? roqKu i  nu orpauur leuuffx Akb, pac'
crof fHue xoropoft  Ao rorrKn x 6yAer MHHHIUaJIbHbIM (pac. 2.5):

4

JIHII Ib TOIIKH T'  A TOIIKA .T 3AKPENJIEHA' TO

Lx i  i  - -  l ,  n ;

t f ie f i : (u1,  l tz,  u^)-neKTOp AeoftcreeHHblx nepeMeHHbIX'

qHcJro KOMnOHeHT BeKTOpa u coorBercrByer qHcJIy OfpaHHrIe'

HHf i  e  3aAar {e  (2 .5 ) .
"'^'^C"o.-nil*; 

t '4-0]'peIueHHe 3aAar{H (2.9) cBfl3aHo c peureHl{-

eM 3aAar{H (2:8) 
- 

cJIeAyIou}IMH coorHoIueHHnMH:

cOii€ptttfl.
toqxH r(2)

(2.6)

6

qr ieH X  x ' tB  (2 .7 )
i : l

tlt

npn MHHHMH3 at\wlr paccroflHufl MoxHo or6pocnrl H oKouqa'

TeJIbHO noayr{HM
' h  l

I i ;' i - 2i, i,*,1"- ryin . (2'B)
[E' Er I n?<t
- .  ' ,^ ,+ 6. t tv t ,  anArrLrsr  nT{2.3aJIocb UeJIeCOO6paS'

n'*' JJil#J";;';"J;Jo;;" ;#;,;"lz'iii' 
-a 

nepefttri x- 13on'
c r n e H g o f i 3 a A a I I e T o } K e K B a A p a T u l l H o r o n p o r p a M M H p o B a H H f l :

t ' n - ( ^  
\ 2  m

p (n) :  { I  f i  {  f t  o., ,*11 -I  (a1fi t la '1zxz+ " '1 \ .  t + l ) \ ! o * , " )  ? ^
I

. . . +  o ' i n x n - b ) u , l * m i f l '  P ' 9 )
I

Pnc. 2.5. f lpoemapoBaHue roqKn Ha
noBepxHocrb orpaHHqeHlrf i I

x i : x i - T
(2.10)

I
l

c\ r n  / o  r l \

A x ; : } e i , u i  i : L ,  t t '  \ L ' L t )

-  i : l

[enecoo6pasHocts nepexoAa x 4ngl : rgrseHHof{ 
3aAarle co'

c T o H T B T o M ' * o u H o e o f r s a A a q e ( 2 . 9 ) 6 y a e r 6 o n e e n p o c T a g
o6nacrr  orpu*"Uengl:r .  orpaHHUeHHfl  HaKJIaAbIBaroTcf TOJIbKO

Ha He3aBHCtrMbre nepeMeH"o-ra '  yr{eT KOTOpbIX Cnoco6ott t  cpe3-

KH He BbI3bIBaer rpyAHocreH' 
Vt 3aAaqg KBaAparurrHoro npo-

alorcf l  ABa ocHoBHblx aJIropHT-

:ToAe HaHcKoPefiurero . cnycKa'

M MeroAe XunApera (noxooP'

MOCTb ETepauHoHHOrO npo(ecc

eMa ol lepatHnHoft  naMfiTH 38

ar roDHrMoM.  i lenecoo6Pasuocr
a; t roprut*ra o6YcrroB., leHa oco6e Fi
+jF50

n n l

i  -  22i ,* ,  +> * ' ,1-  l in
i : l  i : l  I  Ax<b

(2.7)



AnropnrM [poeKTHpoBaHHfl TorrKH Ha noBepxHocrn orpaHH-
qeHHfi c Hc[oJrb3oBaHHeM MeroAa HaHcKopeliurero cnycxa. Pe-
ureHne 3aAarru (2.9) MeroAoM HaucKoperiu:ero cnycKa yAo6no
npeAcraBHrb B BHAe cJreAyrou{eft cxeuu.

1. 3aAaeu npon3Bo/rbHbrM o6pasoru Har{aJrbHoe npu6Jrnx(e-
HHe Enfr BeKTopa AeorlcreeHHbrx nepeMeHubrx

g(o) - (urol ,  , ,  (o) , ,  (o)1 {o) :  0, i :  t ,  nt^-  \ * ,  ,  
. U r ' , . . .  

,  y ; ' ) '  H a f i P I , l M e P '  U :

2. I , lcnonrs yn (2.10) u (2.11), naxoA"* , f iol ,  coorBercrByro-
t r t  a d  a  r t  o  r r 6 r r y t y ^  h A ? t 6 n  6  ^  r r f  0 l  .
r J r t E s  o n a , . r s n l . r -  

; = ^  
r w y  4  r L ' - .  .

o"jo' : 
I 

aiiu:o); ;,(o) - Ki - +lr,to' i:Tn.
i : l

3. BH,IracfiseM BeKrop-rpaAHeHT

qereeoft Qyaxqaa (2.9) , nto6as, i-a rcovnor{eHra Koroporo ecrb
OTKJIOHCHHE TOTIKH X(O) Or i-r-O OTPAHH.ICHHflj

h  d s \' w  w )

dv -A(o) -
dulot i

i  - l

(2.t2)

(2.13)

4. Haxo4au 3HaqeHHe BeKTopa Aeot icrBeHHbrx nepeMeHHbix
u Ha Hoeof i  HTeparIHH, npHrIeM orpaHHrleHHfl  Ha He3aBHCHMbIe
nepeMeHHbIe BHAa U170 yrIHTbIBaeM cnoco6Ou <<cpe3Ku>>:

-  oAlo) ,  ecJru  u \oJ  _oAlo)>0;
i i i

ecrln uoio' - 
"Alo' < 0,

uQl
I

rAe

n (0) ,r (0)' i ' i

a  - ) (2.14)

aiialor 
)'

3uaqeHne o eH6HpaeTcn H3 ycJroBun naw6oJrbruero y6uea-
nran QynKuHH q (u) BAorrb HarpaB/reHgfi A(o) - (At: ' ,  A jo'  ,  . . .

r  ( 0 ) r
. . .  ;  A; ')  ,  I ITO 3KBHBaJICHTHO peIIJeHHIO cJIeAyIOII leH 3a[al{f i :

{E @( ' )  -  aA(o))  -  f  (a t0r ;1-*  m- in.
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5. flocne
XOAHM K TI.

nop,  noKa He
Ha-TaxKePa

rAe

BbiqI{cJIeHHg HOBOTO 3HaqeHnf l  BeKTOpa t '  nepe-

Z npouaa. BbIrIHcJIeHlIr l lpoAoJl)Kaercff Ao rex

6yayrBbI I IoJ IHeHbIycJ loB l4 f lo I IT I IMaJIbHocTHKy-

(A1 ' ) r21" ) ; :0  i - l , rn ,
(2 .15)

nAe \r-HOMep lrTepaqHH'
BeeAeM B PaccMorPeHHe BeKroP

g :  ( s l ,  5 2 ,  .  .  . ,  S - ) , (2 .16 )

-  - l 0 , e c J i n  u , : 0  w  A r > 0 ;
" t  

-  
\A,  Bo Bcex ocraJlbl lb lx cryqaf lx '

f lpaxrnuecKoe BbrnoJIHeHHe ycJloeldf t  ontHMa'I IbHocrH (2 '  I  5)

sKBHB aJIeHTHO Cfi eAyIOtueMy :

* ? * | s 1  f ( e ,  Q ' 1 7 )

r A e e _ 3 a A a H H a f l n o r p e u H o c T b B H a p y u i e H H H c H c T e M b I o r p a -
unqesHfi .

IrlccaeAO BaHLtfl, noKa3aJIH, I{TO KOrAa 3aAaHHafl cHcTeMa

{MaJIbHafl IIo MOAyJIIO KOMno-

3HII,HIo K Y6unaHnro lr qepe3

oAHT B AOrlycrHMyIO 3OHy Ha-

2.6).  CneAYer orMerarb'  qro
-m'ax 

Is1[  ] le f lBJIrercn o6sga-
I

TeJrbHO MOI{orOHHbIM.  HevTOUOTOHHOCTb H3MeHeHHf i  Be/ IHqHHbI

; i l i ; ;  |  
^ '  

, ,oxet o6'an'eusrbcn' HanpHMep' HepaBHoMepHbrM

u,ri""n".r HsMeHeHHfi ocHoBHbIX nepeMeHHbIX 1c Ha pa3pble

THnbI orPaHHtIeHHIi .
Ec.nu cHcTeMa orpaHHI{eHHft  HecoBMeCTHa' To HeIb3tI  BbI-

noJrHl{rb ycJIoBHfi onrHMyMa (2'17).. u' cJIeAoBareJIbHo' HH-

r(of.[,a HeJIb3fl AOCTHTHyTT AorYirur"rofi 3OHbI HapyureHHfl ofpa-

urtqesHfi  (Puc. 2-6).

O6oasaql'IM qepe3 s),,, cauoe MaJIoe 3HaqeHHe BeJIHqHHbI

rnax ls;  I  ua MO*leHT n-f t"nrepau'H. vq' tHean BbII I lecKasaHHOe'

, t  * iu. . rBe KpHrepHfl  oI IpeAe/IeHHfi  HecoBMe:TlotT^saAaHFIoI?

cHcreMbr o.p!*".ieHl' i IIpHHHMaercfl creneHb flocroflHcrna

svmin Ha nporfl)KeHHH HeCKOJIbKHX HTepaqnfi ' HccneAoBAHUfl' H

3 K c [ e p H M e H T a J I b H b I e p a c q e T b l n o K a 3 a J I H , I I T O A J I f H a A e > K I { o r o
of lpeAeJreHHf HecoBMeCTHOCTH SaAaHHOfi  cHcTeMbI orpaHHqe-

Httft AocraroqHo aHaJIH3HpoBarb H3MeHeHHe sumin Ha n!:l l":

; ; ;*  21-St i ' - " t .pa' .Hf i .  EcnH Ha sroM orpe3Ke HrepauHu
53



svrndn He r'I3MeHHTCfi, TO HTepaIIHOHHbri? npouecc [poeKTHpoBa-
HHfl, TO.{KH Ha noBepxHocrb ofpaHHr{eHHr? npeKparHTcfl, rIpH
sroM HarlAer{Hoe peureHHe 6yaer HMerb MHHHMaJrbHyro cre-
neHb HapyueHHfl  orpaHHrreHHft .

A.nropnrm npoeKT'poBaHuf l  TorrKH Ha noBepxHocrb orpa-
Hnqennf i  c  Hc [oJ Ib3oBaHHeM UOAHQnr{HpoBaHHoro  MeroAa
Xn.n4pera. l lycrr u{o)29 - HaqaJroHlif i ebxrop. @Hxcnpyevr

/norls.1l

0 5 t 0 t 5 2 0 2 , 5 J 0 J 5
.Me umepauuu

PHc. 2.6. XoA arepaulroHnoro npoqecca npoeKrHpoBaHHfl E cnyqae coBMecr-
uori (cn.rrouHarr nwuun) E HecorMecrnoft (nyHxrapHan nmnun) cncreM orpa-

Hu'ieHHrl

BCe KOOpAHHarbr  BeKTOpa U{0) ,  KpOMe nepBof i ,  H perxaeM 3a-
Aa,iy HaxolKAeHHrr MHHHMyMa QynxqHlr oAHor:r l tepeMeHnoir. a

min,9  @)  -T i lp  (v ,  u ' l ' ,  u lo ' ,  . . . ,  u : ' ) .  (2 .18)
o)-0 o}'0

E^ns pe[reruHq sa1aqx HaxoAHM r{acrHyro nponsBoAHyro qe-
aenor i  QynrcqHi l  q  (a )  no  nepeor t  KoopAaHare  H npHpaBHHBa-
eM ee HyJrro:

,  n  l ^  \  n

+ TI l ! ,  o, ,ujo '+ at ia I  o, ,  -  T ' . |  (o, ,r  i  - -  b,)  :0.  (z. tg1
2  U \  1 2 - - t ' - ,  

|  - - r r -  
l - - "  A \ - r L - -

i : l  ' l : 2  /  ; - l

l"n"^*'^tr't-^-X
'? tm n ZZ zn orVrn oh-mr -)Z), ffi
m u M d r l . .  J 0Ha'4ta0 u aeH ug 0 2 0 &H utt
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uHM BCe  KOOpAHHaTH BeKTOpa

yflyqueHHlo repBoft KOOpAHHa

tqHraetcq oKoHqeHHbIM,  ecJIH

IIOCJIeAOBaTeTbHbIX HTepaqHflX of lH3KH MexAy Lv\- ' ,vrr

Hocrblo Ao 3aAaHnoro e (noA'--hrepaunefi  I IoHHMaercn noJIHb{H

uprKJr nocJreAoBaTeJIbHOro ynyuuienun BCex KOOpAI{HaT BeKTO'

p a  u ) .
C yqeroM Bblir lecKa3aHHofo H3MeHeHfie

BeKTopa u Ttptr nepexoAe or v-fi ntepalrun K

craBHM B eerroPHofi QoPtwe

i ' i4 KoMnoHeHTbI
crreAylolqefi npeA-

U ( t + t ) :  g ( " )  -  L " l l ,

. . . ,  1 ,  . . . ,  0 )  - B e K r o p '  y  K o r o p o r o  i - n  K o M '

eALiHLIIIe, a ocTaJIbHble - HyJIIO'rAe l ;  :  (0,  0,
noueura paBHa

PaccmolPeHHaq

(2.9)  rMoxer 6ulr l

ftpoqeAypa'norioo,pAllHarHoro 
n.rnycla rpetueHHr 3aAaqH

,D€d"TrrgorB&H3 rB IBrt,Ae c'regyrouefi tsbltrEcrrnTellgofi

cxer'ru [53].
l .3aAaevl i lp Io l {3 lBof lb t luuo6paooM,Haqaf lbHoen,p ln ,6nu)KeHHeAJTf l tseK.

ropa Aeorlcr lBeH,Hblx trePeMenublx tJ :  4(0)-(uio), u;o\ '  " '  'uf)) '

2 . k l . c , no l l s y r (2 .10 ) | | ( 2 .11 ) , 'HaxoAHt {cocTo f l |H 'Henc ro . l t , o f i npos . r i l lHH

?0,, .oo"uercr'Bylolqee 3HaqeHfiIo tseKTopa r(0):

fr

A." lo) -E ,1 i , r lo \  t : f f i ;
i : l

+ \ v , l  -  v .
, \ i  

-  f r L

3. BH.xlic,'rneM qacrHylo lnPOlIsBOlAHylo QynrcuHro 
q(tt) f io rIepBOH K0-

opAlrH are:

I

- - i-  ax!o) i . :  l ,  n,
" , L

o , ,? lo ) -  b , ) '



I r - (2.20)

I  €c , lH afo l ;o n  r  j o ) ;  o .

H HTepauHH:

(2 .21)

BeTCTIByl,oqee HOBOMy 3Ha-
qeHrlro ,eexropa a(t):

? , ) : . r ( o )  +  * ^ , o , ,

fAe at:(drr,  ctt2, .  .  . ,  at"-) -  Bet(Top-cTpoKa MaTpHr{br orpa,ulrveHnrl A.
7. llponeprreM ycnoBnfi orrrrrrMaJrbHocTn KyHa - Ta,rorepa:

/  I  ( r )  , ,  ( " )
\ - i  * i  ) : 0  i : 1 , m ,

rAe v -,HoiMep HTepaq,tnH.
Eil.nncnnre.nuuorir anroplrrivr ,rrpoBepKH ycnoarrfi Kyira - Tarcrce.pa coor-

BercrBy,er Qop,rwynaur (2.16) H (2.17). Ec;r'n orlr yc,roBrif onrnMaflb,Hoc'r,iH
He 'BbrrIo.{HeHbI, TO nepexoAHM K ,n. 3 Ann a,HaJIH3a CneAyrou{efo onpa-
HAqEHIIf l .

Aas yqera orpaHnueunri n Qopr're paBeHcrB Bbr[IeonncaHHafl cxeMa
Hecr(oJlbKo yn,pou{aercrr: Qop.rnry.ua (2.20) Airfr Bbrr{HcJreH,rrfl 1,1 H,Meer BHA

r  - o  A l
^ I -  

\ t . r e  . '

f  
' "

IAB Ar - Hedaaa,HC c cooroercroyrou-(,HM 3HaKo-v.
. Pac'qet Ino (2.21) He rrI:poH3Eon,Hrct. ltrposepxa yc,roc'nir onTJ.rMaJrb.

HOCTT.I C'BOApITCfl K tsbrno.,rHeHHio HepaBeHCTea 1 tri(')l<.e, fAe e - 3a,AaHHaf
Be"{nqruHa Hapyuerr{f i  onpaHuqeH'Hfl a Qoplre paBeHcrBa.

fl,prn Bbtno.'IHeHl{lt ycronltit onrnMaJ-rbHocnr 'urepaq,ltouHutii n,poqecc
npeKpaqaercfi :p[ B rKaqecrge rrcx{oMo.ro perrlennfl 3atr^aqr (2,9) 6epercn
3HaqeHHe BeKTO,pa 4 &I& ,fiOC;'relsefi HTeparlHlr.

HurepnpeTaqHR npoqecca npoeKTHpoBaHHfl ToqKH Ha noBepxHocrb
orpanHqeHnfi na c3brKe MeroAa rurpaQnux QyHrqrlf i  t l l .  PerueHHe sa!:qr
Ha ocHGBe srir3aroo6paSHono o6xoAa rpaHHu or,paHlrqe,Huli  ,E Qoprrre He-
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paBeHcrB Moxer 6urr opraHu3oBaHo H c r{cnoflb3oBaHneilr urpa$Hblx Oyut<-

t lH f r : lBb l xo |A3anpa lHHuy lAo rnyc r rn l u r ' o f t o6 lac run ,po l l c xo l l .MT . I I oBeKTop ,y .
aHrr.{fpaAHeHTy ueresofi  (ryHrunu, a Bo3BpaT - Ha ocHoBe urrpaQHutx

6y,src4nir.
fl,y,crs Torr,Ka a(0) ngn;nr rsrHg lonfcrg'lt,oft o6nacru. PaccuolpHM npo-

uecc cnyoKa lr3 sToii TOI{KH iHa fpaHHruy Aony'cTlal[ofi 'o6nacnn Ha oc'HoBe

Kp tlTep Hn MIHIH H'M1',13 a I-!H'H cyMll ap'H bIX Urr'p aQ oa

(2.22)

F - locturotlHo 6onnu'oe ,IIoJIrolK'HT€rbiHo€ qrH'cJIo'

B cooTBeTcTrBltl l c ,ripaALIeHTHoft naetoAnrcoft l{oBoe 3'Hflt{€HiHe He3aBH'

cr.rMbtx nepeMe.HHbrx 6y4elvr BbIrqHlCJIflTb IIo cJleAlloutefi rfopttwy"ne:

(2.23)

Prrc .  2 .7 .  l IPuueP nPoeKrHPoBa'
r{rrf  rot{ l(} I  npl l  AByx orpaHHqe-

HHf lX :

/  -  ax rue l toe  orpa l lHqegue:  I I  -  nac '
c t lF t fog  orpaHHqeHH"  

-n;){

min L[] (r) : min I III /x) ,
i

r  / -  \ 2

l 0 f Z d ' 1 i x i - b i ) i
I I I . @ ) : \  \ i  /

I o, .*" t"t HaPyueHHr orPaHnuenufi;

, l ' ) :  * l o ,  -  " r #  i : f f i .

-4: 
Bnt"r,Hc,rrera ft1:

{ o, ec,i?rA{o) :0,  au6o 4,("  > Ll

ecrn l r (o)  4 0;

, (0) - ri.
" l  

-  v r

2o', i

.HA HOBO

-  t r r / , .

x, cooT

cqllra,fl, qTo SA4AHHdfl 4HCTSMS 0np3'H'l{I{eHrHi'r Ax4b coBMecTHa' H

peu6B 3aAaqy (2.22), nurhgev ,ua ,npaHHUy AonycrlrMoft o6naicnl' flycro

aro 6y,,Aer Tor{Ka x(0), B o6utelw cJlyqae OT,TH'q,HaR OT TOqiKll fiol - n'poeKlll,r'H

Torrrcr x(o) sa rpa,HHUy AOIIycTH,MOfi o5naCrU (;pnc. 2.7) '

HAC IIIHTEPECYrcT H3MCHEH'}If i ,  (KOTOPHE IH€O6XOAH'MO AIHECTH ts BbIl l lE'

o[IHcaH'lty[o npousAyrpy, nmo6st roq'Ka oflycKa coBnaAaJla c roq'xotl npo'

u,,u*r" ?tol.
Ha ,pHc. 2.7 [roKa3aH npocreftrunft C,ryuafi npoeKTJ'IpO'B a]IHf TOfl{'KI{

nprr AByx orpaltgqegliffX - fleptsoM aKTs6rHoM (/) rr BTOpoM fiaccuts{{oM

u il. B grou ,c,1yqae, oqgBHAHo, lrcKorMarl TOr{F(a Inp'oeKT,lIpoBa/iLtlfl' 1(o) JIg-

)K,rIT,Ha Inepflel{Al'IKy,'lflpe H3 TOqfi(H 1(0) 'g3 fpaH'Huy /' onpauuqleHl'Ie II ge

BJII{fleT H3 'IIOJIO}K€rHIII€ TO'L{Kn xQ).

Ecls 6rt rIPH cnycKe c noMottlblo

rpaArreHTHoro MeroAa 6rt lo l I3Becr-

HO, KaKrle orpaHIIqeHlt f f  aKTHBHble '  f l

y t I f lTbIBanHcb urpaQst roJIbKo or

TaKlrx orpaHnl{eHf l f i ,  to Mo}KHo 6l tao

6sr norytluTb HcKoMyIo rotlKy npoeK-

urrH. o lgaro 3To HeH3BecrHo, no-

3Tolvty npl l  cnycKe yqI ITbIBaeM Bce

of paHl lqeH?If i ,  HO npelycvaTpI lBaeM

B anropHrMe Mero,{a urpaQHblx Qyt tx-

urrfi l locne.[yrcuyrc KOVneHcaIlHrc

EnHnHHq I IaCQIIBHbI{  orpaHltueuul i .

2lfot \
, ,  

)

UU*TO,OU u

u ( t )  -  u ( )

ff ,BeKTOpa



rAe or(" '-  HapyuleHHe

dui
A.vj ') - -, '"0 i6i 'c " o x t

M!"1 : -2e"ga1ia|"1 ,

Paco-vorpll lt tsJlrgflHlIe i -ro OFpar1Irqeggn Ha InpoUepc AtsHxeHiHfl no

r.paAHeHTy ,H3 TouKH x(0). HsMeHeHHe l-fi xesaencnvofi f lepeMeHHofi ua OA-

noft HTepa(HH ts COOTBeTCTB,HIT c rpaAHeHTHblM MeTOAO'M paBHO:

BoAufr l0 rei rnop, rfroxa are no.nyu$M 4;:$. lipu nanuHetlueM Asttfienrti

IIo rpsr{HBIITy 'qneH ot i'ro orpdrHrl{q€Hfifl ytlrHTbltsaTb He cneAY€T'

E.c,'t.ll onpax,H,qegue aKTgtsfioe, to AafI rHgfo Ui)O, uo o.4.H0Brp€MeIt|H'o lI

Aj:O, 'qm o3Hal{aer {InpilfiIaA'te}K'Hocrb Totfi{H [IpoeKuH'H 'K 'rIoBePxH'CIcTB

onpaunvenufi.

HlaK, oiIHcaI$Ia'I cxel{a oTfii{qaeTog ot .o6utqHoro MeToAa rurpaQuutx

QyH.riuriH TeM' rqTo n,p.u sopurrrpoBarl{Hu 
.Hotsoro $an,paBneHllfl CIEycJKa (ua.

MeHerl{r4 x{e3aBH,CH,MbIX Arepeveu,lrux) yq'HTblBaIoTCfi He TOJlbKo urr',pasnt

o T H a l p y l x e H H f i o n p a , H ' } l q e H f l r ? r r r a A a r u H o i t | I , l T e p a ( t I H ' [ I o u | e o s A e f t c T t s i l g o T
,ofipaHr.rqeHflr:r, Hapy,rueH,Hbtx ,Ha flpeAilAyulHx fiTepallflflx' B'osAelicTte'lle oT

nar{ee ,HsrDVtlIgHrHblX OnparH'nqeHutl y''+uT st'BaeTcfi AO Tex flop' n'oKa He AO-

;oMmeHcaung (2'25)' Aonol'snrelrrgi'ift
CT,Hr39TCfl BblnOJIHgHHe yCnOBHfl l '

yqeTtso3Aef icne.Hf ioTpai l leeHa.pyueHHblx,o|pa.HiHiqeH.Hf i r r ,pHQo.prt ' tH.poBf l t l l .HtH

HampatsJr'e{Hllfl clnycKa [ro3B,OJIHT jpeSKO crJIaAHTb ry<o'ne6ate'nlttufi XapaKTep

HTeparIHOftriHOfO llpouecca H syuIecTtseJIHO nOBbI',CI4Tb rcjKopocTb ero cxoAli-

MO'C1]ll.

!,nn y"nyurueHHfl cXoAl4M.oc'I\H o6u.tH'ono 'MeT'oAa rurpa$uurx $yHu<tttltit

s ,[l] mpeA,rlaraercn ipn* ero y'croBepilrencrrBCIBanuti' *"o t-1:::::;1. riony'

qarbcxoAqul ,uf tcs*r .pru"o"uur1 'npouecc'oAHan<o'paccMarpursaeh4Hl iBbIuIe

yqeT ,KOrMlneHcaLtHH ,na,CCHtBHbIx 'OnpaHUUeUHlt AaeT JlrIIUHe pe3yJlbTarbl'

, P a o c r u a r p w s a e N { H I l a J l f o p H T M f x p o e K I H ' p o B a H H f l c | I { O f l ' o J I b 3 o E a H l l e M

urrrpaQruurx Qy.rrrrqnfr 
,oT,rI}ilIaeTcf oT pa;He€ pacoMoTpeHHblx aJIrop.II'r}IoB

TeM, r{T.o pacqerbr tseA,yrcr firo nepeMe*',Hb*M t c rfi'p,oBeprrofi no a'

B Her(orropbrx 30r.{,3r{2x ornrflrMH8sulHH KpafKoqpou*tt* p.YTl f3C

[2] uetoa mpoeKu}IH ,'rpaAlIeHTa rH,gfIoJIb3}€TCff ts Hec]KoIbI(o rugotl ,M.olAfi.

6**utt*t". Bruecto (2'23) EcroJlb3yercn Qopruyaa

xll) :rto) ,r, 
T 

orji',
I

rcxoAuoit ToqKH Ao i-ro oFpail{x{-

aixi/-b, To HecJIolK'H'o floflyqrllTb

I
I

A - uaPYusHrHs i  -ro orParHItqeHHR

i-ro orpaHl4qeHHf ; Ait - SJIer{eHT MaTpHUbL'rnseftHutx

orpauuueunft.
HecnoxHo Bbtrnucarb [ro"n,Hoe H3,MeHeHue j-I"l 'KoM,uoHeHTbI tBeKTopa He'

3aBHC,HMtIX / I Iep€M€'H,HbIX 3a v UrepaUl i i t :

-  2a , ,  S  o  RA. ( " )  -
t ,  A  v p - i

v

OtCpAa CJIeAyeT, qrO6st  HcKJIIoqHTb 3. ,1t1f fHge i ' ro naCcnBHOrO OrpaHHqe'

Hltfl. I{a [IoJloxeH,t{e ncxovtoft Toq,Kll tt,poeKu]lrl l, qeo6xoAuMo'IIoTpe6oBatr,

qrO6St JIOnHbIe 'H3MgHeHHfi OTHOCHTeJIHHO ncaXAOft ee I(OMn'OHeHTbi 6U.nU

paBHbl HyJ[o:

s't
9 o n .  r .  

" .  
A ( u )  -  O :o v * i t  L - J  * y ' i  -  v t

v

2ga1z -  1 ( v )  _  o .* r - i  -  v t

20.a,- ! .  a A{") :  0._p* !n  
4  

_ .u_ l

1,

IITO 3,KtsrH'BaJIel{T,IIO BbIIIOJI,HeHUITO TOJIbKO OAHOI'O yCJOBTHff :

) o,af") : 0.

D,a,AUy- npaKTiHr{eCKyto CXSMy pea,TI I3aUl l l I  3r- I fOpl ITM? KOlM'neHCaUl l l l '

B npoUecCe Htepaqul . i  Af lg KaiKAOro oFpaHHqeHHff  BTbIqHCJIf l€M cyMMy

u i - :? . ,o r t ' ' .  Ouenu4 t to ,  q ro  3Ta  cy i \ t l l a  np '  APH)KeHHl l  B  HeAonyc r t t l t o i t

o6.nactu 6y4er yBeIuqHBaTbcq H HMeTb noIOIKIITeJbHOe SHarIeHf ie '  [ Ioc"re

TOrO KaK nepeCeuen i -e Orpagl lqJHHe, r .  e.  rutpaQ oT 3TorO orpaHl lqeHnf i

cTaHeT Hy, ' IeBbtM, B 6TJIHgHe OT Ki laccgqecror i  ixdnlr  MeTona rurpaSHux

dul i
Qynxqnrl 6y,ueu npoAonxarb yllnrbtBarr e (2.24) q're:;7Vi:-23e'aiiA|'" '  '

IAe oTi(noHeuhe Af') HsveHH,to csofi 3HaK. t{;reH.a"Af") oTptlqaTei'IeH, no-

eroMy E eraHeT yMeHblxarbcfl. V.{er qnerit o,A}"' e (2'2\ 6yaeu rpQH3:

FS

B lt,cxoAHoit 
'roq'xe'

B ocra.rlhnoM Inpoue.lypa pacqeroB aHaJlor'lrqrHa tsblur'elrsJlolKe'HfloH:

HaKarnJflInBarcTCg 3Haq€fll lf l I l i , [Irpoll3tso;I,HTcq KoMneHcaul{fl nac'clHBHblx orpa-

Httqegllit rII T. II.

VqeT orpaHHt IeHHf i  B  Sopr ' re  paBeHcrB '  On l tcaHHaq npoqe-

A y p a M e T o A a n p o e K u I I H r p a A H e H T a B n p H H I { H I I e [ o 3 B o J I f l e T
yu i r r t rnarb  o l 'paHHI{eHHf l -  L r  B  Qopue paBeHcrB '

H o , K a K n o K a 3 a . n l i H c c " r r e R o n a H r l g l I n p a K T H q e c K H e p a c q e -
Tbr ,6onee qe . r rec .O6paSno o fpaH6r {eHgf l  B  QopUe paBeHCTB

59

(2.24)

( 2 . 2 5 )

fAe  6x i i ,Kpa tua t i u ree  paccTonHI ' i e

qeHHr. Ec"nlt onpaHrllqeHl'ifl 'tHuet:tHH

BblPaX(e.HrHq

OT

tr-l

-
i : '

a,u A.r:jj) orgfr, lo"



Pnc. 2.8. I lpur'rep npoeKunrr rpaai-
eHTa Ha  o rpaHHqeHl ta  e  QopMe pa-

BCI{CTI}

B O6iIIyIo cHcTeMy orpaiiHqeHHft He BKJIIOIIaTb, A ytIHTbi-

BaTb HX OTAe".lbHO C IION,IOUIbIO npOeKIIHOHHO|O a/IfopHTMa

[68] .
KaxAoe HanpaBJIeHHe H3MeHeHHf i  He3aBHcHMbIX [epeMeH-

Hbrx (AeuxenI4e f iLr  sro 3a rpaHpt l {y HJIH H3MeHeHHe.f lepeMeH-
Hbrx Ha oAHott  HTepaI{HH npoqecca npoeKrupoBannf i )  npe>KAe

Bcero npoeKTHpyeM Ha r lo-
Bep xHocrb 3aAaHHOI:I CI4CTeMbI
orpaHHr{euuf t  B  QoPue Pa-
BeHCTB Lr BAOJIb 3TOft noBepK-
r t n n 6 t t  n  n a I r r Y A n f D  r C t A l , f  l f ? f t A L f A -
I . i . v ! v  r ,  r l  \ JL  Y  ! . l J . vu  I  ud l l l v l l r  r l 9  r r r v r r v

HHe Hegis t4cHMbIX I IePeMeH-

Hbrx (pac. 2.8). I , lcno"rtsoBa-
HHe I IpOeKI{HOHHOTO aJITOpHT-
NTA NOJIHOCTbFO I4CKTIOqACT

HCiKCJIATEJIbHbic KOJIC6AHH'I
HTepaI IHOHHO|O I Ipoqecca

e1nusvr  r IJ IocKocrH onPaHnqe-
unf t  B Qopue paBeHcrB,  r ITo

BflCqCT 3A CO6Ofi TIOBbIII ICHHC

HaAeiKHocrH H cKopocrH cxo-

AHMOCTH O6UerO HTepal ( tdoH-

HOrO npoqecca .

BHeeAeM Qopuyry npoeKrupoBaHHfl  rpoH3Bo/IbHoro BeK-
Topa d :  (d r ,  dz ,  d " )  Ha 3aAaHHyro  cHcreMy J IHHef iHb lx
orpaHr{ r {eu l ru i  B  Qopvre  paBeHcrB Ax-0 .  l locxoJ lbKy HcKoMar
npoeKUI . tR ,s : (s r ,  s2 ,  . . . ,  s r , )  AoJ IX{Ha J Ie }Karb  B nJ locKocrn
KaX(AorO paBeHcTBa, To Heo6xoAl lMo BbITIoJIHeHHe cJIeAylouIHX
VCTTOBLII ' l :

- i.4s - o).

HO noct(oJlbKy r tOA npoexqttef i  S [OHtIMaeTcf l  BO3Mo]KHOe
HanpaBJreHue, COCTaB,I I f l Iou1ee HaHMeHurUlt t i  yrOJI C BeI(TO-
poM d, To, BBoAfi  AJrf l  oAHo3HaqHocr l {  w orpaHHqeHHocrPI pe-

ueHHff  AOIIOJTHI, ITe/IbHOe ycJIoBHe 
I  

t t ,  -  1,  peuaeM cJIeAyFo-
i - l

uyn saAaqy Af i f l  OrpeAeJIeHHfl  BeKropa .s:

n

rpa .4s -  0,  X s2
l ' : l
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T d ,s ;  + IT lz lx
. / I  L  L

; - l

- l
i -  t '

Arns n 
-- 0

akns, -  0

I-r

I-r

I-r

+
,S ,

, s ,

: ,

ah

I-1-

-L
I

s 1

c

I

I

Q r

O p

l
I

i lonyveHHari saAaqa KBaAparnqHoro "19:t1.YIff i !oBaHHr
JrerKo peuaeTc,,  Kf iacc'qecK'M MeroAoM rt isoxeireJlel t ' I Iar-

pun*u. CoctasHvr QyHxUHIo JIarpaHlKa

a SareM BblrIH[IeM HeosxoAliivibi€ v', AOCTaroqHble ycJIOBHn

3r(crpeMyMa 3rol? rpyHxquu B MarpHqHoM BH'[ 'e:

d + A ' ) '+*  t , t :0 ;

n n

. { l  ( f  ,  8 ,  X o ) : Z  d , s ;  * f ,  X  & , . s i  + t '
; - l

^r{s:0;

- 1
i -  t r

n

I  a z i s i  +  " '
i : l

B e K T O p S s ,  a  T O J I b K O  e r o  H a -

Bbrrrplc;eHHIi B (2-26) o6stqso

Ha OAHO orpaHHtIeHLIe THna

(2.27)

n l l

. .  +  ru [  aprs r+1.  ) ,  t ' , ,
i - - l  i = l

X r '
i : l

f A e r t t _ T p a H c n o l p r H p o B a H H a f l M a r p H u a o f p a H H t I e H H I i ; r r \ -
BeKrop MHolr{er;f f i t  hurgaH}Kai Io - unox,nieno ' I IarpaHiKa

n f l q  o f p a H H q e H l ' l s  ( s , $ )  : 1 .  
-

f lo ine HecJIo)KHbIX npeo6pasoeaHHft  nor ly r {aeM

s; - 
*rO, 

- Lrari  - 'Lr&ri -  ."  -  Le,eni l '  (2'26\

vps i,-fi
' fax  

KaK Bal I (Ha He A/ IHHa

npaB.neHl le ,  To AI t '_  yLo6crna

l .o  I IOJIaratoT PaBHblM ABYM'

@op MYJIa nPoeKr l IPoBaHI ' I f l

HMCET BLIA

atxt*a 'zxz*.  .  .*anxn- f i

i. o,,r,
4 - J t t

s ; :  d r - & , L '  l : ? '

T. at ,
4 J t
i  - l

J - .

Q.2B)

rAe 6 -  (d t ,  d .z ,  d*)  -  HcxoAHoe Hai IpaBJIeHHe; s :

r ( r r ,  s2,  .  .  , ,  a \  I  
-  

lpoeKu' f l  HcxoA'oro HanpaBJIeHHf l  Ha

orpaHHr{eHHe tz . i i l  ;  l ;  Mrro}K' reJrb I IarpaHx(a,  coorBercr-

n l inqar i  orpaHHr{eHI I Io  (2.27) .  . ,



flpoexrrdro,sd:rtop-npdAueutd qenenori Synxun'n l1x) Ha

a Qopve 
'parB€HCrB qi(x):0 i :1, tn ,MolK'Ho onpeAe.rl f l rb H

o6pasor'r [68]. 3annruervr Qynrqr'uo / larpaH]Ka

m

F ( x )  : t ( x ) * X l i r i ( " ) .

LI gK o,v a x,TI,p o eKqr. fi onrp ."{e"rl rI € *" l;: t

m

+tl
,J
: - l
t - t

orpaHHqgHiHf,

cr'reAylou{H}r

dF (x )  _d f  ( r )
r ' l ) r ,  n t .- , - L

HegsaeCtHue MHOxItTeJIH . I larpauxa '?r i  HaxoAf lTcR t Is ycnoBnf l  pa '

BeHCTIBa HyJITO USMeHeHI'Ift QytttXIIHfi qi (x) Ha KalK'AoM rpa'AI{eHTHOM ua-

re Ax:

dq , ( x \  dp i ( * )  dF  ( x )
- -  Lx ;  :0  Hnra - -=-  -  0  l " rq  i . :  l ,  m.

dX i  
-L  

OXt  OX i

Ec"nn rB rpaccM4T1pt4eaeMofi TolKe orpaHHqelIHe cpi (*):0 [Ie co6aro'

AaeTcf, HanrpH,Mep, Qi(tC):ai, To npogK(Hfl EeI(TOp-rpaAHeHTa AoJI)*nHa

o6ecneqrarb tsbIXoA ,peulegufi B AonycTIIMyto o6J'IacTb, rAfif l qelo EMecTo 'flpe-

AbrAyu{ero ypatsrleHmfl c,{eAyer 6paro

dv i@) dF (x)

E T :  
- a 1  A I r d  i : l '  m '

TaxHpt O6pa:Otvt, g,"nn onpeAeJleHfifl l lcKoMbIX uttoxute;reft .I larpaHxa

l,i rpe6yercr pelu,l{Tb cllcreMy anre6'pauvecl{Hx ypaarieHltit

' 9 r y  a ; i l ' f f i  i :G .
dxi dxi

B pn,Ae cfiyqaeB ,paccMoTpenultft onoco6 yqera orpa,HnqeHnrl e Qopue

patseH,cTlB MO>K,Ho paonp,OcllpaHsTb H Ha ofpaHllqeHufl ,a QOpue HepatseHcTB'

fly,crt, HafipHMep, ,Ha uenoropofl lITepaUruI peueHiIIe {oCTHf.rro fipeAe/'ioB

no ,H,ecKoJIbrKH,M ,ofpa,EHtte,HrIIs'M B Qoplre Hepa,B€HCTB (6y,leu cqHTaTb, qro

pellIerlHe TIaxoAHTcfi Ha ofpaHltqeHr[I]I, eC,:I]l paccTofHHe Ao npeAeJla 3TO|O

orlparHnrlonltq MeHee ,HoKoropofo e). Haxollt lt npoeKI-[HIo BeKTop-npaAHeHTa

Ue,{eeoit Sy.H,xUrN, [IoJIafafi, r{To yKa3a,H,TIble onpaHIlI{eHHff 'Aoj'IxiHbI Eblno"'I '

HffTbcfi Ka,K orparuHqenufl ru Qopve paBeHcrB. !,anee ocyqecrBJlffer'cfl AB!I'

)KeHHe no naliAeu,HoMY Harnpa,BJIeHHIo.

Taxoir ,npHeM yqerra onpaurrueulrir 6y,r,er npaBtlnbllblM, ecirH nPI{ AB'tl-

)KeHXH tK 'OIrITHMyMy Ha gauHOl't HTePaqHII He npoH3ofiAer Or.xoAa oT rllperAe-

irOB rro 1aK&3drttHbtM OrpaHHqenllflM e QOpve HepatseHC'l'B, npOBe'p'Ka qero

s o6ueM c,'rf{ae AocraToqHo rpyAoe}r,Ka (Hyxuo rIaxoAIITb npoeKulIII BeK-

Top-rpaA,rrleHTa, fiooqeper,Ho cHHMar ,!I HaJIarag STII onpaHttueuur). OAHarco

.(alKe 6es rarroft f ipoBepxg ue.;recoo6pa3Ho xorf 6u ltspeAxa llcno,'Ib3oBarb
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STOT n,pHeM ts xoAe o6u{ero IITepauHOH'HOfO 'IIpO(ECCa' I{TO MO}KeT ycKop'HTb

Pwc. 2.9. H.nniocrpauur ycKoPeHHfl
npoqecca l-rpoeKTlipoBa'i.'tfr sa tl-ul
cr ieuita. 'rsFIot 'c tsbI60pa HaqaJlbIIoro
nilt6lrtxeH!ttr Jt,'Ifi BeKTopa ABollcr'

BeHHblX nePe l i t lHHblK :

pH3OBaHHof i  c f ic reMbi  o fpaHHqeHI{ f i '

HHe saAaql {  i lpoeKTHpoBaHHf i  re}KHT

5  t 0  / 5  2 0 2 5
J{s waed, no epaHuTl

Ecnn floflYr{eHHoe Pel]ie-
B 3OHe JIHHeapH3aqHH' To

3To H ecTb HcKo*raf l  npoeKIIHf ; (0) ,  B npOTHBiloM cf lyqae Ae-

Jraercf l  noBTOpHaf JrHHeapH 3at\Hf l  (ytouHenHe MaTpHubI Orpa-

HlrueHuri)  H npou.."  rpoeKrHpoBaHl l f i  npoAoJl)Kaercf l '

Aanee JIHHeapH3alrHf l  npo;oAHTcr B rpaHHrlHoft  roqKe ne-

peA KalKAbrM xoAoM 3a rpanllUy. MHoxar€JIb ov B QopMyfie

, o + t \  : ? ( v )  - o ,  
*
0fi

AoJ I IKeH 6o t rn  TaKI { I { ,  t i r o6b l  BHoBb noryqeHHaq ToqKa 1 (v * l )

npHHaAJre lKaJ Ia  oKpecTHocTI {  annpoKc l { l {a l l nH  o rpaHHqeHI I : i '

opraunaaqHq sf iurero HTepauHoHnoro npouecca B MeToAe npoeKuHH rpa'

AHeHTa H KpHrepHf i  ero oKoHqaHHfl .  BosNlOXHblx cxeM OpnaHH3a( l { I ' , l  BbI t {Hc-

, , IHTeJlbHoFo npouecca B l leroAe npoeKunn fpaAHeHTa uoxet  6str l  MHoro'

Bur6op . ro i t  uau r . rsof t  cxeubl  B KOHeqHOM CqeTe o6yc'nouHBaeTcff  OCO6eHno-

crff MH KoHKPerHoit ea6aqu'

o6cyauv prA tsofipocoB, cyuecTBeHHO 'EJnHfliouIHx Ha cxoA['IMOCTs o6'

u{ero llrepaIlHoHHOf O rnpouecca'

B raqecree H a r{  a, ' I  b H Or O n pu 6 JI  H X{ e 'H, l ' l  x  BeKTOpa Aeot lcreeTl-

Hbrx nepeltenHbr,x u B,o tscfioMoraTenlHoft 3aAaqe npoeKTtIpOBa'HrHfi ToqKII

Ha rfioBepx,r{ocrb onpaHuueHufi (2 9) npfi oqepeIHOM npoeKTHporBs'Hll[I Ue-

recoo6pasro 6para Peuier i ie 
grol i  saraqu Ha npeAbl ' (yueM i lare '
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t 3ruc

1 l n

l n q

7nn

? a q

PHc. 2.10.  H.n.nrccrpaqHx ycKopeul l r
cxo/ IHMocTH Me'roAa l lpoeKul{u rPaAf leH'
Ta sa c ' {eT t ' lL i lof lb3otsal I i lq  npoeKuHoH-

HOrO aJ l topHTMa:
X3rr"  -  rs lpa6orxa racraa,a f3C (qeaesaq

OyHxqrs) ;  -  6es nPHMeHeHHtl  npo'
e K r { H o H H O f O  a n r o p l r T M a ;  - c  I l p H M e H e -

HHeM npoeKqr loHHCrO aJI fopHTI ' Ia

IJ,elecoo6pa3Hocrb sToro o6lncttx-

ercs cnerypurHM. Cocrae aKTHBHblx

orpauHueHltf t  B ToqKe npo€KUHH' KaK

sro cneAyer Lr3 yc.noalt'rf onriiMi/i\da

(2.15), rroJrHOCTbtO OnpqAer'rfieTcf COOTBeTC11BytottlHM 3rraqeHlle'M BeKTOpa

AtsOryICTBeHrHbrX nepeMsHHbrx u. B 9TOM CMbrC,'Ie I1pOUeCC flpO€K'itHrpOBa]IMf

TSTIKH H,a [IorBepxHocTb onpa,unuenuit Mo)KHo paccMarpHBaTb ffZrK coB'Me-

U{eHHe AByX ,i lpgUeAy,p - OIlpeAeJIeH[ff COCTaBa SKTHiBTHbIX OrpaHHqeH[Il f i

npoeKTHploBaH,H,fl ToIIJKI{ Ha [,oiBepxHocTb ToJIbKo STlIx orpa.HHqeHHft.

Hcc.ltgaoga,ullR fioKa3brBatoT, qTo cOCTaB aKTr]ItsHblx orparHrH'qerHHfi [lpH

nepexqAe H3 oAHoft r,parIrnrnHoil TotI,Kfi B caelyrouylo Me'Hxercfl MaJIo 'll fio

Mepe rrpH!6JIH)KeHHr'K onrHrMyMY rcra6tt'nu3lilPyercq'

,CneAOsareJlbHO, SaAaIIHe B KaqecTBe HaqanbliOrO rnpt't6'tt lt)KeHI{s AJIfl

BerTopa 
'AeOficlgegurtx 

nepeMeHHblx ll rl lpH OqepeAHO'M fiPioeKT[IPOBa'H[ItH

3HaqeHHf 9T'OrO BeKTOpa Ha nperbl',Ayue'M uaf e cyurecrBeHHO ycKopner

npouecc np,oeKTHporBa\HHfl 3a CqeT coKpaueHllf '[poueAyrpbl onpeAeJleH'Hfi

cocraBa at(ru'BHblx orpaHH'qeHHli (prNc. 2.9).

B OT,T!Ir{,He OT KJaCCH,qeCKOpO MeTOLla ,npOeKUIlH npa'AHeHTa X O A 3 a

f  p  a H r L I I y , A  O f i  y c T r r { M  o  a  o 6 r  a  c T / I I  U e . ; l e c o o 6 p a 3 H o  A e J I a T b  I B A O J ] b

rrpoeKUHH BeKTo,p-rparAlreHTa Ha OrpaHLIqeHllff 'B QOp,ue paBeHcTts (nipoex-

[HOtrrHbIfr a,[roprIITM )

, ( v + 1 )  - ? ( " ) - o " S ( " ) ;

Hueggo K T&KoM! KJIaccy rrlPH'HaA"II€)K?T pacoMaTlp'HrBaeMbIe SaAaqI{

KperH'oit SaAaqlI oIIrpeAeJIHTb HecJIOXfi{O'

B nrepar l r , roHHoM npouecce BeJIHqHHa ao ocTaeTcr I locTot iHHof i  AO tex

nop, rrrOKa InrporrcXqAET y|,jl[{ueiiHe UeJIeBOII SynxUHU B rparHrErqHblx TOII'

Kax ,  T ,  e ,

|  (? ( ' * ' ) )<  f  (? t ' r , .

I  Ma"{O.

Katt  noxa3bl iBaer o 'nblr  rpac9eToB'

H+rue.  f i ,pru 3ToM pa3yM'HO IO6aBl l rb

Tl ,AOCTaro'qHo 6patr 'paB'HbIrM eAH-

yc"rio'EHe: Apo6fleHHe KoHcrzHTbl Ao

3r,rI 'NlH 3HaqeHuff Mtu qe"neloii Qyttxulttt '

5-3433

0 l0  z0J0
.l[g waea

un
n0

s ( u ) :  e # : lE  -4 '  1AA' , l - ' , I  # ' (2.2e)

r,le p - MaTpuUa npOet(TI.r,pOBaFillf l Ha OfpaiHIIqeH'Htl 'B cfiOpne parBeHCT'B;

A, Ar,  A ' -  COO1BeTCTtseHHO f l rpf lMAf i ,  TpaHOnOpTHpo'Ba,Hl lag H C'H,MMeTpl Iq '

Harr  Marprrqbr orpa*4qss,r f t  n Qop,yg pa'eHcr ' i  df7&(u)-rpu.o,He'r  (e 'e-

eori Sy,urutrn rB I'pauuq'Hofi touxe ?(' ').

Bnqnc res rae  x ( " * l )  no  (2 .29 )  cnoco6c rByer  coKpau leHHIo  BpeMeHH pe-

ruenrr.rfi saAaqu (pnc. 2.10) H IIo3B,oJIffeT onepnpoBarb c Ue.rleBbIMH QyHK-

UnflnH, y KOTopbtx ngxarruritt it 3KcTpeMyy 6eS orpaH:H'qeHHil He orrtPe-

.1eJeH.
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MATEMATH T{ EC KH E MOAEJI H
THAPOSJI  EKTPOCTAHI{H l ' I  14  3H EPTETHt I  EcKo H

CHCTEMbI
3.I .  MATEMATHTIECKAfl  MOAEJIb THT.POSJIEKTPOCTAHI{HH

PacqerHaq cxeMa rHApoyBJIa.  l lp l tuxrar B pacqerax AoJI-
rocpoqHbrx H KpaTI(OCpOtIHbIX peXHMOB gHeprocHcTeM pacr{er-

uai  (wgeanwelapoeaHnaa) cxeMa rnApoy3/Ia Hso6pax(eHa Ha
puc. 3.1; oHa 

. 
BKJII,oqaer BoAonoAeoAsu{Hft I w BoAoorBoAfl-

xrnfi 4 KaHaJIbI, HarloPHbIe
rpy6onpoBoAbl 2, rHApoarPe-
rarbl 3. llpennoJlaraercfl, tlro
BCe rHApoarperarbl oAHHaKO-
Bbre, Ha xaxrufi  arperar
npHXoAHTCfl OAI. ' IH HanOpHbIH

rpy6onpoBoA. f loa raKYIo
cxeMy noAXoAflT KaK IIJIOTI{H-

Hbre,  TaK H AepHBaUHOHHbIe
tHApoy3JIbI .  Y nepBbIX o6uq-
FIO OTCYTCTBYIOT IOABOAflIIIHH

H BoAoorBoAsulsft  KaHaJIbI,

a r{HorAa Mo}KHo npeue6peqb H I IoTepffMH HaIIOpa B HanOpHbIX
rpy6OnpOBOAaX. O.(gaxO HCK, ' tFOqeHHe xanOrO-.nu6O 3JIeMeHTa
ri-s-  cxer{st  (sa,ruaHne Hy, ' IeBbIX xapaKTepncraK eneueura) He
H3MeHfler pacr{ersort  cxeurt .

6y.Aeiu noJIaraTb, t ITo sa6opbl  BoAbI AJIn He3HepreTnuecl(HX
yqacTHnKoe BXK [poa3BoAflT KaK H3 BepXFIero,  TaK f i  H3 HH]K-

Het 'o 6reQon. Xonocrr te c6pocst BoAbI MoryT KaK l lonaAarb
B HHxnu*  6seQ f3C ( ro r la  oHH H3Menf l ro r  e ro  yponeu l ) ,

TaK H B,ryHBaTbcq B peKy HHIKe nO teqesHrc.  B i lOCJIeAHeM
cf lyqae 6a;raHc pacxoAoB B pel(e He Hapyulaerc-f f ,  _ onHaKo
B"nHnHI. Ie xoJlocrbix c6pocoB Ha ypoBeHb HLIX(Hero 6ueQa f3C

FIe cKa3btBaeTcs. BosptoxHst peAI( I ie cJlyqaH, KorAa XoJlocrble

c6pocu BoAbI He yr{acrBylor H B 6anar ice pacxoAoB pel( l l '-MOu{goCtr 
arperaTa rHApoaJIeI(TpocTaHLlpls,  xBr,_ xaX H3-

BeCTHO,  OnpeAeJIneTCf l  3aBHc l l i l {OCTblO Nr :9 ,81QxH"qu,  rAe

Q^, H^ H \^ -  coorBercrBeHHo pacxoA BoAbI qepe3 r l lAporyp-

6nHy,  Hanop H KnA rnApoarperara .

Ar^ onpeee;reHf i f i  HanopOB H pacxo,{ ,oB BoAbI HeodxoAltvto
pacCqHTbIBaTb 6a"r lancrt  cOoTBeTcTBeHHo HanopOB H pacXo,tOB

BOAbI.

E a " n a H c  H a 1 1 O p O B  r l I A p O y 3 , r I a  I v { O } K e T  6 l t r u  3 a n n -

caH caeAyFouIHM Odpa3Olvt :

H :  Zsa-Zuo:AH"n+A H rp+ LHou ' *AH ro*  H r ,  (3 .  I  )

8q

fAe H-nonnuft Hanop i  Zro, 2"u -ypoBHH 6leQou; AH"n'

dt"", 6Hrn - noreprl Hanopa B BoAonoABoAflIIreM lr BoAoor-

tsoAfluIeM KaHaJIax, a TaKX(e B Ha[opHoM rpy6onpoBoAe;

Ato",u- norep6 Hanopa Ha copoyAep)KqBalolqHx peulerKax;

Hr.- Hanop Ha typ6un-e (H?ggp Herro) '

O6'rel,ttrts,s. e H ̂ :H'*AH"p, HMeeM

H:Zsa-Zno:AH"n* 'A Ho"-*H.*AH" ' '  (3 '2)

E  a " r r  a H c  p  a c x o A o B  B  o A b I

erc.fl cJleAylotqplM o6pasou:
r  r i  A  p  oy3  J I  a  3an l {cb lBa-

I

Q"o:Qr r " *  Qo.* *  Q* . " *  Q. . " ,

)KeHHe, opoueHHe H T- I I .
Ecna Ha f3C n pa6ore HaxoAflrcfr. m atpefaToB, TO B CH-

Jry I ix nrA."ruuno.r* Qrr.:  ia^'TorAa sl ' 'aecto (3'3) HMeeM

Qsa:  mQ^* Qo. ' * 'Q*."*  Q' . " .

,[.rq pacxoAa BoAbI Quo, nocrynaouelo B HHX(HHfI 6neQ

f3C, BosMolKHbi c/ leAyloruue eup"aHrbl: Qno; 9:1-^9: "^ Y
nocryruleHHH pacxoAoB 'Q*." l I  Q+.t B HHIKHHI1 obeQ H Vn6:

(3.3)

? ,

6
2

I lb/ ? ' r l

I t:J
7 l

\ t-l
I

Puc. 3.1. Pacqeruas cxeMa ocHoB-
HbIx coopyxeHHit rHApoy3JIa



kuHre He paccMarpHBani.cq.  i lp,  onruMH3Arlnir  AoJrrocpor{Hbl*
H Kparr(ocpor{Hbrx pex(HMoB f3C Ha ypoBHsx P3y, OAy Lr
UAy orMeqeHHbre oco6ennocrn o6lrqHo He yr{HTbrBaprcf i .
I lurur B r{acrHbrx cfiyqaflx, KorAa Heyqer gTr.rx oco6eHsocrefi
MOIKeT AaTb 3aMeTHyiO nofperxHocTb B perrreHHfx Ha yr(a3aH-
Hbrx ypoBHflx y[paBJIeHHfr., MaTeMaTHr{eCKafl MOAeJrb fHApo-
y3Jra 6epercx 6onee cno>xuoft .  HanpuMep, nocKoJrbKy pasJrn-
r{He xapar(repHcruK rnApoarperaroB Ha ! ,uenporac- 1 H Ane-

H T , M

Z8

z 6

L ' t

? ?

/B

/6

t +

t 4

l 0  z 0  J c  + 0  5 0  6 0 N r , M B r

Pnc. 3.2.  vHuaepcarbrraf f  sKcnJr.varauHoHHafi  xapaKTeprrcr l rKa rr  (Nr,  Hr)
noBopoTHo -., 'rorrscTHo ir rn4poryp 6 Husr

nporac-2 3HaqHTe, ' rbHoe, B af i ropi lTMbr pacqeTa cyror{HbIX t I
AoJr rocpor {Hbrx  pe iKHMoB fOC ! ,HenpoecKono KacKaAa BHece-
Hbr HecraHAaprHbre 6" ' roxa trJr f l  yqera orMeqeHrrblx ocoSeuuo-
creft.

XapaxrepncrHKn rnApoanperaroB fAC. I 'H lpoarperar  co-
croHr r r3 typ lnwst  u reHeparopa.  B xapaKrepHcrHKax r r rApo-
arperara yr{HTbrBarcTcf l  noreptr  Hanopa B HaropHoM rpy6o-
[poBoAe H Ha copoyAepiKriBarorr lHx peuerKax.

X u p a K r e p n c r n K H  r y p  6 n w  c r p o r r  H a  o c H o B e  H a -
TypHbrx ucntrrasufi .  OAsaxo HarypHbre HcnbrraHafi npoBeAe-
Hbr He ro BceM f3C, nosroMy rir fr  pf l l ,a f3C npaxoAnrcfl
HcnoJrb3oBarb MarepHaJrbr ucnsrraunfi  i l , roAe/ret i  rr .rAporyp6lru.
68

Bropofi cnocod no.riyu€niln xapaktepracrlrr f3e, ectectEddHo'
f lBJI f lCTCg MEHCC TOIIHbIM.

florpeurHocrb HqJyp-HbIx Hcnblr awwfi' typ6nH o6uqHo otle-

"ru"u"r." 
Ao I o6 KnA. I-loeton'ry pa3rllqufl xapaKrepnzcrHK-t;; i l  

typO"*, MeHburHe ororo 3Har{eHHr, He Moryr oblrb

BbrflBJIeHbI B pe3yJibTare HarypHblx Hcnurannfi'
He ocraHaenneascl Ha MeroAHKe o6pa6orKn MarepHaJIoB

HaTVpHbrx Hcnt11aH6rl ryp6Hg, yKalKeM IHIIIb'  I ITO B pe3yJlb-

"ur. 
raxofi  o6pa6orx6 cipoffrcf l  sHeprer'qecKfie xapaKrepn-

;; ; ; ,  ryp6Hn, cBfl3blBalou{r le !r c ' / / t ,  H, n Q,'  3aencHlt '{ocrb

Vr,7"
t '

96,0

o q n

o u n

a11

0 z0 +0 Nr,M|r

Pnc. 3.3. XapaKr€PHcrHKa lr W:l
A.T f l  i l lApo feHeparopa  (cos  q :u ,d )

l,tU
J u o

Tlr  or  iy ' r  n H" ect l  HanoPHo-M
yHHBepcaJIbHaf i  xapaKTepI ICTHI { r
H, -  Har lopHo-PacxoAl laf f  3KCII ,

xapaKrepncrnKa.  H-a  P! lc .  3 .2  l

paKrepHcrHKa I ' ( f f r ,  Hr )  AJ I I
6suu.

3 a e H c H M o c r b  K n A  r H A p o r e H e p a r o p a  o r  e r o

MOUIHOCTH n . (N. ) ,  onpeAeJr r reMaf  npH 3aBOACKHX HCnbITaHH-

lX, o6sruHo AaeT Cy., E Jtfl. HOM1IHaJIbHOTO COS q n^ 5Jlfl 
COS q - 1'

g ia  s ro f i  xapaKrepHcr l lK l l  noKa3aH Ha puc '  3 '3 '

3 a e  w c H M o c r b  n o T e p b  H a n o p a  A H " p  B  H a n O p H o M

rpy6onpoBoAe or pacxoAa BoAbI r{epe3 ruApoarperar Q'  ro '

K a 3 a H a  H a  P l l c .  3 - 4 .
f l o r . p i t  H a n o p a  H a  p e u e r K a x  [ H p u *  q B r f l l o r c f f

KBaAparnqnoir  Q,v-nxuHef i  pacxoAa BoAbl r{epe3 ruApoarperar

Q. ,Tgreur:  or" I r"atr ,  rAe 
^ 

o 'peru -  3aAaHHaq KoHcTaHTa' ?tvt

3aBHCHMOCTH H3MeHf i IOTCf l  B  TeqeHHe foAa:  B  nepHoA BeceH-

Hero noJroBoAbf l  BcJIeAcTBHe 6o.nnuroro 3aCOpeHHfi  peueToK

ngtapH AHp".  3Har{I{TSJIbHO OT"r ' IHI1a}OTCfl  OT n6Tepb B OCTaJIb-
69



iro* nepnofl roEa, noafoMy i(onciAnibi operu dyayr pa3HbiMd
B pasHbrx  BpeMeHHbrx  HHTepBaJrax .

Ha ocHoBe xapaKrepHcrHK r l r  (Nr ,  Hr ) ,  l r (Hr )  w.  L ,Hro(Q")
cTpoHTcf l ,  pacxoAHaf l  xapaKTepHcTHKa rHApoarpefaTa
N" (Q^ ,  H" )  (pnc .  3 .5 ) .

Qa,u3/c

J00

200

100
/ 0  zo  J0  +o  N t .uBr

Pnc. 3.5. PacxoAuar x,apaKrepHcrHKa ruApoarpetara:
I  -  auuus, orpanfiqeHxn no ryp6nae; 2 - To >re no reueparopy

PacxoAHan xSpSrKTaprt{rs1l.i lK4 nnApoaFperaTa H xdpsrKTepHcr}r,KH or-
HOoI'ITenbflblX fi 'pH,pocToB nHflpafltrparaTa [Io ipacxO,.{} fi Hafiopy srBJlflroTcR
ogHoBrHblM,H xa.pafKTepHcTlliKa,MH nlllApoanpefaTa, KoTopbre HelTocpeAcTBer{Ho
KcnoJIb3ytorcfi B pacqeTax ornrH,Ma"rIbHbrx peiKrrMOB f3C. floaroiury ocra-
HorBllMCfl ,6'olee ii loApodHo ,Hf i lr€ToA,]rKe nocrpoeH]rfl srrrx xapaKTep!rcrH,K,
pyKoBoAcr\Byxcr [21] .

6olee roqHbIM cnoco6ovt  nocrpoenHff  yKa3annbrx xaipaKT€prrcTr l rK rB-
J'It{eTcff Hx ,pacqeT qepe3 .\apariTeprlr,crfir,KH fioTepb ]rorqH'ocTtr rtrApoar,pefaTa,
TaK KarK noTqpm cocraB'JIflror He6ontru,yro AoJrro or nonuoii MoulHocrr{.

3aBflclrprocra Q,. or y'y', Ir H1, Ka,K lr3BecTHo, 3aAaercrr $oprvry.nofi

Cr :#5 ,
I t T  , l T

f.,le Qt - pacxoA BoAbr qepes ryrp6llHy, n3/c; ^ly', - M,or{HocTb Ha BaJry
ryp6ruru,  MBr;  Hr-Hanop Herro,  M;  r l r -Kn! .  ryp6Huur ,  o lo .

florepu iMoulHocrrtr 3a cqer orflrrqnq KflA ryp6H,uu tr reneparopa or
I 000/o tsbt,pa)KarcTcfl $optuy"na,llu

,  I 0 0 - I r . .  1 0 0 - 1 .  ^ rA,\', - 
a-r ffr; AiV. - T- r!r.

' l T  ' r n

PacxorHas xapaKTeprrc l i r i iKa ru i4poarperara crpolrcf l .  ! , : t r .  cepnH H ^:
:c'oflst. Anq olHofo KarKo,fo-nu6o ,Ha'nopa H" nocrpoeHHe ocyu{ecrtsJrflercfi

c"qeAyrcul'Hr.\.{ o6pasolr. 3aAaevcR cepHeri ToqeK l/a:ly'r B Arra'na3oHe or

I{,}IHHMaJIbHoli 4o MaKciHMaJraH,ofr Hanpf3:KH. B xaxc.lofi loq,xe no y'y'" on'pe-

,leJIneM Aff. Ha ocHoBe 3Ha'qgHrrrr 1lr. 83RToro rlr3 p,rrc. 3.3, x BbrqH,citflelt
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i l":N"*rAlV". ,l lo N, tr Ht u3 prlrc. 3.2 6epeu {r lI OnipeAeJlfelM Qt' '[ 'o-

noJIH,HTeJTHHO B r(aparcTepllcTHKe Hy)KjHO y',qecTb [roTepH ltrolllHocTll dlv"p'

o6y'crorBfi,eH'Hble [IoreprMll r{aIIoPa Afftp ts I{arnop'Ho'M Tpy6onpoBoAe

(Af l rp 6epercn l l3 pI Ic '  3 '4 nnn u3Becruorno Qt) '

I t , M
/ 1

t q

3ltc 'MBrt

tn

1

iA,Vqtrr dA,Vc','M
Hbre  nPOH3 'BoAHbIe  

EH dH^

re. ' ruHgir  npHpocT r l { , lpoarperaTa'no
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AJrfl H^:Hr (rar KaK noTepH flano,pa'6Hrv y)Ke yqTeHbI B tsHrAe cHrll-

x(eH[.{ff M'ourrrrocrl{ rrlt.[poy3na). llo cep'Hln TaI{Hx ror{sK cr:pouTcn pacxCIn'

Haf l  xapaKTepl{c lu lKa nH, lpoanperaTa'

OA,HoepeveHHocnocTpoeHl lgy rp8 ,CXo4no lY txa 'paKTepu , I cTH 'K lHonpeAe. f l f l .
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M, (suauennx {r 6epyrcr M3 pr'c. 3.2 Arrfr 3arAaHHbIX
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(pnc. J.6). Tax KaK ffu,: 
W- A.ly'.rn,, ro

ei<itx ypaauenufi. Ha onrrtMiisaquo pelKr{MoB fOC ocnoBHoe
3HarreHHe oKa3brBaer npaBHJrbHoe SaAar{tre B nepByro oqepeAb
xap aKre-p HcTHKH_ ̂ Q u (Q^, H ̂ )  ,  s areM xap aKrepucrnK
hu(Qu,  H^)  H f f " (Qu,  H" ) .  f loerorv ty  r r3  15  "nunef isn ix  ypaB-
uenafi Arrfl oripeAerrenua xoaQQuqneHtoe {d,} 6eper'r 10 ypae-
HeuHfi H3 ycJIoBHfi npu6"nuxeunff QanrHuecKHX H pacr{ernbrx
SHaqeHafi, q^, 4 ypaBHeHHfl - r4s yc/roBufl npa6nuxeHufi hu pt I
ypaBHeHHe - H3 ycJroBnfl npa6naxeHuff y'y'u, r{eM yqfiTbrBaer-
cq ueo6xo!-.HMaff. npHopHTerHocrb B TorrHocrH anflpor(c[iMaqr{r{
xapaKTeplrcTHr(.

B  KaqecrBe npuMepa Ha pnc .  3 .5 -3 .7  ToqKaMr{  [oKa3aHbr
QaxrnuecKr{e 3r{aqeHri f l ,  a JTHHTIRMTI -  nof lyqeHHafl  anf ipoKcr i -
Mar{} i f i  xapar(repHcri iK noJrHHoMoM (3.4).  f lorperrHocrH an-
npoKclrM at \wH MeHee l0 lo.  Ecnlr  roqrrocrb annpoKcHMaqHH
oKa3brBaercf f  HeAocrarovuoft ;  peKoMeHAyercf  pas6Hrt  o6nacr l
ONPCACJICHHfl XAPAKTCPHCTHKH HA AtsE 3OI{bI H AJIfr XAXAOT?
Hs Hr,ix onpeAeJrflTb ceori noJrHHoM

flounrvro xapaxrepgcruKu //"( 'Qo, H) B oBM Ao/rlKHbr
6strs gaAaHbI l rwHzrr ofpanprr{eHuff  MaKcHMannnori  MourHocrn
afpefara rro typ6eHe H reHeparopy, a raKlKe ilHHHfr. MaKcH-
MaJIbHbrx  KI IA  Q*o  (Hu)  (HasHaueHHe nocreAser t  3aBHcHMo-
crur 6yLer BHAr{o Hs Aantnefirrero rercra).

Jrwwwn orpaHnr{eHlrg no MaKclrMarruof i  Mourgocru reHe-
parop? iy ' r .orp:cof lst  3aAaercf l  e 3BM oAHHM rrucroM. Bcrpe-
qaloTcff cfiyr{aH 3aAaHHs. paSHbIX ly'y'r.orp AJIfi pa3HbIX 3HaqegHti
cos q,  B TaKHx cryqatx gnaqeHne ly ' . .o.p A"rrn Ka;f iAoro cos g
3aAaeTcf i  oAHHM r{HC",TOM.

Jrwnwn.jgrpaHprqeHrrfl no MaKcr{Mansnofi Mou{Hocru ryp6u-
HbI y'y'".orr(H) attnpoKcuMr.rpyercfl roJrHHoMoM Ao 6-rl creneun
KaK QyHxrlun or oAHoft  nepeueuuor i .  Taxuu )Ke o6pasou
arnpoKcaMnpyerc f f  H  3aBHcuMocrb  Q*^  (H) .

x u p a K r g p n c r H K w  H L r l K H e r o  6 r e Q a  M o r y r  6 s * r
AByx BUAoB I  zao  (Q"u)  -  c raquoHapHaf l  KpHBaf i  cBf l3 l r  ypoB-
uef i  H  pacxoAoB HHlKHero  6neQa i  Z^a  (Qro ,  Zra)  -  c raquonap-
HAfl ,  KpHBaf l  cBf3r.r  ypoeHeft  H pacxoAoB HHX(He|O 6neQa, 3a-
BI lCnUraf l  Aorro/rHr i reJrbHo or ypoBHfl  BepxHefo 6ue$a HHiKe-
nextaurer l  f  3C. f lepean xapaKrepprcrHKa Hrvreer Mecro npH
oTcyTcTBHpt l loAnopz, a BTop afl - i lpkI HailI4qHLI noAnopa OT
Hrix(eJrelKaurepi f3C KacKaAa.

Hworl^a saxuprr? 6ueQ f,3C HMeer saprerunfi noAilop or
6oxoeoro rpnror(a,  BnaAarouero B peKy HHxe fac.  B r ixorrr
cnyqae_ AoJrx(Ha _ paccMarpHBarbcff  KpHBaf l  Hr{)KHerO 6SeQa
BHAa Zra(Q^o,  Qo) ,  rAe Qo -  pacxoA BoAbr  6oroeoro  npH-
TOKA.

dNu Q"
L  _ -
" a -  d H ^ -  1 0 2

dAtvcv*r dAly'cy.l-W, 
H orcFoAa no KpHBbtM AJrff  

d 
JrerKo nocTpoHTb xapaKTeph-

crr{Ky hu(N^, H) (pnc. B.z). flpa6,raxeHHo MoxH( 
dAMtu" Q"

r  6paru E:m'

ho,MBt

L U  J U  + 0  N u , M E r
Ptrc. 3.7. Xapaxrepucrnta orHocr{TeJrbHbrx npupocroB ruApoy3na no Haro-

p y  h ^ ( H ^ ,  N J '

orHarKo norpeuHocrb or raKofo nplr6.nuxeHHoro Bbr*l]rcJreHrHff B pflae c"Iy.
qaeB cyu{ec'I'lB'eHHafl' u no3TolM'y 'peKoMeHAyeTcff cTpoLITb [.I {{cnoJrb3o,BaTb
raK)Ke xapamTepxcrwt<a h^ (N ̂ , H ̂ ) .

.rlu'ull'lt ofpa*ni*renHq Moul'|Hocr'nl fHrApoanpefara orrrpeAeJrfl rorcf Ka,K Typ-
6wnoli, TaK ,Ir refiepaTo'p,oM (cv. pnc. J.5).

AnnpoxcHMl\Hc xapaKrepHcr 'K rH[poarper-aroB H HH)K-
Hero 6seQa fAC norrHrroMaMn. Ans einal in B OBM pac-
xoAHafl xapar{TepHCTHKa rHApoarperara annpoKcHMHpyercf
rro/raHoMoM Ao 4-f i  creneHH:

iM" (Q", H ̂ ) :  do{dfi  u*drQ^*drH, ^*
* d nQ2 u* dsU ̂ Q ̂ * daQs ^* d, H3 ̂* daH ̂,Q2 u*

*  ds H,  
"Q u*  d rc  Ha  ̂*  d , ,  Qa  ̂*  d t ,  H s ue u*

*drcHzuQz^*dt+H ;Qsu. (3.4)
\
I
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3aencuMocTb Z^a (Q^o) airnpOx-c'Meipyercfi fiofitinovtot't R0

6-r i -c ; ; ;e ;H,  a 3aBHcHMocrI I  Z"a(9n5,  Z 'o)  u Zno(Q"o '  Qo) -

IIOJIHHOMAMH 4.P1, CTENCHH. PIHOTAA TOqHOCTb AIINPOKCHMAIIHH

rrocJreAHr{x xapaKTepHcTHK flOJIHHOMaMH 4-ft cTeneHH HeAO-

c T a T o q H a ; B T a K H x c J l y q a f l X H X c J I e A y e T l n n J o j r c H M l , I p o B a T b
AByMff IOJIHHOMaMH +'n cretreHH: AJIfi Z'a2Z"a'np Lr Ailn

2" ' r lZ"6.np, rAe Zao.np- HeKoropar npoMelKyTorlHaf l  orMerKa'
-  

Bce yKa3aHHbre Bbrr .ue af lnpoKcHMaI{HH BbInoJIHfIoTcf l  no

KpuTepHro MHHHMyMa cpeAHeKBaApaTrt IHOrO oTKJIOHenltn Qar '

THqecKHX SHaqeHaf i  i ioKa3aTenef i  oT pacqeTHbIX.

vxasaHHbre 3aBIICHMOCTH Hpl>KHefo 6seQa AarcTcf i  AJi f i

f lerHHX ycnonlr f i  orKpbrTofo pycf ia pelH. 
,3nuof i  

npI{  HaJII{ t {HIt

JreAoBOrO roAnopa ypoBHH HHlKHel 'o 6neQa onpeAeJIRIOTCtI  i lo

" . i "eA 
xpreof i  ces-3g ypoeHeir  H pacxoAoB BoAbI '  Ho c yqe-

TOM TaK Ha3bIBaeMorO 3HMHerO xoeqqt UHeHTa krn*r '  f lOcneA-

HHfi paBeg OTHOISeHHIO pacXOAoB BoAbI gHiv{ofi H JIeTOM' 430-

t l lHx oAHHaKoBbIe ypoBHH 
"t** t to 

6oeQa' T '  e '  k"^nn:

: Qtn*/Qn"r'
K";bArqLieHT fte,a,r BCefAa MeHbuJe eAHH'rtlbI I4 H3MeFIfleTcfl

B 3aBHcHMocrH or AJIHHbI noJIblHbH B HH)(HeM, gou$:-- i3s-

qeM 6oflb[Ie AJII{Ha noilblHbH, TeM 6O"nrrUe XOaQr}HqHeHT Es"iut'

AnUna rrOJIbIHbl I  OnpeAeJIfeTCq, fJIaBHblM O6paSOU, TeM[epa-

r y p o l r B o 3 A y X a . P e r o r u r e H A y e T c f l 3 a A a B a T b p a 3 H b l e 3 F I a I { e H H ' 1
frrn*,  AJI f l  pa3HbIX Mecf l l {eB 3} iMbl '  HcxoAg-H3 o}KHAaeMblx B 3T}I

t , , recrrrrbr cpeAHHX TeMneparyp Bo3Ayxa'  t {acto HAyr Ha ynpo-

I I IeHHe -  3aAarcT OAHO 3HaqeHHe f t t l ' t t  Arf i  Bcefo 3HMHefo ne-

pr roAa.'  -xupuKrepHcrlrKH 
r3c.  f lyctr  3aAaHbI cJleAyloul le xapaK-

TepHcTl lK l l  f  r lApoarpef  aToB:

f f o  ( Q ^ ,  H  ̂ \  ,  N " . o . p  ( H " )  '

y ' y ' . .o .p :co f ls t ,  Q*^  (H" ) '

Ha ocHoBe 3Ttrx xapaKTepHcTHK AOJIXiHbI BbIqI ICJIf iTbCg

xaDaKTepHcrl IKH f3C: uoul t to-cr l  Nt" '  oTHocPITeJIbHble npH-

; ;#;^ f lgi^ 'no pacxoAy Q,,, .  n Hanopy h, ' ,  Atrs'  nlo6oro 3a'

. [aHHoro pacxoAa BoAbI- uepls ryp6fHu f3C Q"" rr Haflo-

i ra  H  ̂ .  ny."o 
-*u -  

i  gC y i raHonrreHo m arperaroB (pauee

yKa3brBaJIOCb,  qTo paccMaTpl {BaeTCf l  Cr ' IyqaI i  oAHHaKOBbIX xa-

pat( repucrHK r l lApoarperaroB) '  B raKoM cryqae pacrpeAele-

t t l l e H a r p y 3 o K n , r e x n y B K f l l o q e H H b I M I , I a r p e r a T a M I { ' o q e B I i A H o '
AOJ I IKHO 6Ur l  paBHOMepHb lM '^"" 

Hu 
-p;;.  

B.d-Hg_o6paxeHtr Lrrfr Hq:const pacxoAHaq xa'

DaKTepncrr {Ka f3C,  xdpaKTepI{crH{4-  orFrocHreJlbHbIX npH'

l l;l;;|"i$e- " 
xapaKrepn.'ii*u- KnA r3c. Toqxtr o r1 b

i+

1
t
I

\
1
I

J

BKaloqeHHfi  rHApoarpenaToB Qrx
onpeAeJieHbr o6tr1eHseecrHbrM
cnoco6on.

PeanlHas xapaKTepHcrH-
Ka f  3C , /V"r"  (H  ̂ ) ,  uso6pa-
x(eHHaf l  nyHKTHpoM, f lBJI feT-
efl, f lBHo Heerinyx.nort QyHx-
qneft. HeeunyrJrocrb npoflB-
JI f lCTCf i  B 3OHAX BKJiTOqCHHf

KaIKAOTO OqepeAHOrO afpefa-
Ta 14 B TOqKe, fAe /v.", - 6
(nocrelHefi rorrKe Hynenoft
MolrrHocru f3C orBeqarcr LBa
pacxoAa BoAbr rrepe3 f 3C:
Q.r": Q*.x vr Qrr": 0) .  kIc-
nonrsyeuult npn onrHMH3a-
I\VIH peX(HMOB SHeprOCHCTeM
anf iapaT BbInyKJ[oro HeJIH-
ser lHoro  nporpaMMHpoBaHHr
rpe6yer BbrnyKJrocrH pac-
xor,Hbrx xapaKrepacrnK f3C,
no3ToMy Heas6ex(Hori f lBnrfl-
ercf l  3aMeHa HeBbrnvKJlbrx
xapaKTepHcrHK Hx BbInyKJIbIMH <<o6onoqKaMH>>, Koropble
HaHryr{ul{M o6paeovr AoJIx(HbI npn6nuxarbcf i  K HCXOA-
HbrM HeBbInyK.I IbIM XapaKTepHcTHKaM. Tar ian BbInyKJIas
<<o6onoqxa>> Hso6paiKeua Ha pnc. 3.8 cnJIouIHbIMH JI I {HHfiMH.
PacxoAnax xapa l { repncrnKa f3C Ha yuac ixe  OC 3aMeHeHa
orpe3KoM Kacarer lnHot?,  AaJIee Hcf loJlb3yercf f  peaJlbuan_ xapaK'
repncrHxa f3C. CooreercrBeHHo 3roMy Ha yqacrKe OC s*a'
qenug Qrec H {rac npnHnMaioTcf l  nOCTof lHHbIMH. Ecl t l  3apaHee
H3BecTHo, t ITo ocTaHoBKa BceX afperaToB Ha f3C HeBo3MolK-
Ha (Hanpauep,  no  MHHHMaJIbHo AonycrHMoMy pacxoAy BoAbl
B HHX(HHr? 6ueQ f  3C) ,  ro  Ha yqacrxe  OA BMecro  KacareJ lb '
nof i  MolKHo 6parn peaJIbHyIo pacxoAHylo xap aKTepHcrnKy
fOC H coorBercrBeHHo peaJIbHble xapaKTepwcrLrKH Qrcc H Tlrec,
qTo, ecrecTBeHHo, noBbIuIaeT Tor{HocTb annpoKcHM a\HW.

Paccvorpplu, KaKHM o6pasolvr AJIfl .rln6Oro H^ fl Q""" sIIrp€;AeJOITb

il.r.. Ogaqa,ta oilpere.rl 'I lv, Ha xaxotl yqatcroK nsrny'x'noft pacxoArHoft xa'

paffTepgcTlrxn f3C nqfla,IaeT TOqKa (Hu, Q"u.). A;rs gTOrO 'nO 3ats'acx'Mo-

a* Q*"(H^) /noActr l {TbtBaercn Q*".  Eca,x q.r .5;mQ*",  To ToqKa (H^'

Qrrr) trcnaAaeT Ha npfl]tg"ruHeftHltit yqacTOK AC n 3HaqeHHe tV"." JIenKo

OnpeIeJIfleTCf Ha OCHSBe ,rttgeftrHOit fl l iTepingfiflqgg InO SHaqeHHIO MOTUHOCTH

f3C ,npu Mrac:O B ToqKe O n npn Nroc: f t1N.(Q*u,  H")  B roqKe C

(,npH acnoJlb3oBaiHIilI Ha ]'qacT.+(e OA pearruuoft XdpsKT€'prHcTu[GI f3C He-

rLr

0

I r',c

l \ l rec

Pzc. 3.8. XapaxteprcrnKn f3C ana
H:coilst (neposlfi c"rlyuafi)

a)



MeHeHl lR 'B aJlropl lTMe pacqeTa Mrr"  o l {egtr , lHbl) .  Ecnu Qrec2mQ*^,  To

B pa6ore HaxoAf lTcH Bce m arperaroB. l io  3Hat l€HHflM f fa H Q^:Qru" lm

B 3aBig.c,tfl l l ,ocTll Nu(Ha, Qr) rBr,Ko goAcq:HTblBalorcfl Na H il"oc:tnNa.

t lpn lV"rc) / f l /Vr .onp HJIH npu lVrr") /nM".o"p ts Ka' I {ecTBe N.rc 6epercx

mN t .orp IHJIH /72lV1. e 1p.

l lpn 3aMeHe peaJlbHoft  HeBbInyK/IoI i  xapaKTepHcrl4KH ee
BbrnyKJror:r (<o6oJror{Kofi>> 3atrrTpHXOBaHHble Ha 3aBHCHMOCTH

Qrtr(Qrr. ,  H^) 3oHbI oKa3btBarorcf l  oAHHaKoBbIMH, T.  e.  I IJI6 '
IIIaAKH 0)l -(r)2 H 0)3:6r1n, rITO

roBopHT o  paBHo3HaqHOcrH

JIOKaJIbHbIX OnTHMyMOB IIeJIe-

Bor? cilyHxunll B rorlKax A, B
H C, Ho JIHurb B rlPocrefrIrl iax
cryqaf lx:  npH cyroqHol l  onrH-
MH3aqHH LIIf l b 

"rr"r: 
COtlSt.

Ho ,a,aiKe yr{er roJIbKo florepl,b
HaIIopa B BoAOnOABOAflU{eM
KaHaJIe (a,ns AepHBaul, loHHbix
f3C) ,  a  reM 6onee YcJ IoBHe
b"^ . r *cons t  Aef la ror  3TH on-
THMyMbI HepaBHOIIeHHbIMa
AalKe B cyToI{HOiI  3aAaqe.

Ann saAaq ixe onrHMH3 atgukr

AOJTTOCpOTIHbIX pelKI{MOB r3c,
rAe BHA UeJIeBOft clyutiunn

6o"nee cJIolKHbit l ,  3To reM 6onee cnpaBeAJIHBo'

qaf l . ,  KoI 'Aa pacxoAHble xapaKTepHCTIIKH OAIIO|O Vr AByX arpe-

raroB He f iepeceKaIoTcf l .  VI  e gToM CJtyr{ae Bbl [yKJIas o6onoq-

Ka ocTaeTcf i  npexHel i :  KaCaTeJIbHan AB, HO B STOM CIyqae

at*co2 (caelyer 6p arb or +AiQ :  o l2)  .

tr4sorna Ha f3C HMeiorcfl ABa cyqecrBegno pa3flHr{Hblx

cocraBa arpe faroB,  I {anpaMep Ha ! ,Henpor3c- l  H  ! ,Henpor3c-2 .
3uaqureJ lbnoe pa3IHqHe B XapaKTepHcTHKaX arperaToB He-

o6xoAlltrlo yqtiTblBaTb lr npn onTHMHSaIIHI{ KpaTKocporIHbIX H

Aonrocpot lHblx pex(HMoB pa6oTbl f3C B sHeprocncTeMax'  a

He TOJIIKO npn BHyTpHcTaHIIHOHHoIi  OnTHMH3 a\r4w. B 3ToM

cf lyqae peaJlbHaff  xapaKrepHcTHKa f  3C raK)Ke 3aMeHffercs

ee Bbr[yKJIOI? <o6o.noqKol l>> aHaJIOTHqHO paccMoTpeHHOMy BbI-

/ b

Ot,' 
1

4 r x

t r t

i l  rrc

PHc. 3.9. XapaxrepHcrHKH f3C aln
H:Colst (nropoft c.rryuafi)

I IJe c lyqalo oAHoTH[HbIX afperaToB, oAHaKO BbIqHcf ieHII f l  npH

3TOM CTaHOBflTCf l  6Onee fpoMo3AKHMH.
Cnelyer oTMeTHTb, r{To norpei l InocTb oT 3aMeHbI peaJIbHoH

XapaKreplicrt{t{H f3C ee BbIr};KIofi <o6onoqKoli>> 6y4er reM

MeHbIrIe, qeM 6olee nofioroli f lBJIfleTcfi XapaKTepHcTHKa OAHo-

ro arper aTa H rIeM 6ofibulee qilc' ' Io arperaToB yCJaHOBJieFIo Ha

f3C. '  Enq MHoroarperarHb lx  f3C (npn /n>  10)  c  noBopor -

HO-JrOnacrHbrMH ryp6HHaMH

H ITO3TOMy rIpH nJIaHHpoBaHHV

KpaTKocpoqHbrX pe)Kl l i l4oB raKHX f3C f lOc; ie  i lOf iy r {ennq pe-

IUeHHf Ha OCHOBe BblnyK"r lb lx

<<HCnpaBJIf lTb>> peureHple c yr{er

f3C,  r .  e .  y i lPouenHo Pelxarb
MI{3al lHH pe}KHMoB f3C' Bonee
ocBel l leHbl B fJI .  7 npf i  paccMol

KparKocpor{Hbtx Pe}KHMoB f3C'
pacqerHac cxeMa rHApaBJtHqecKoro pe}KHMa KacKaAa f3C'

,I lro6oir I(acKaA f3C Mox(eT 6url npeAcraBJIeFI B BIdAe qe-

noqKH BOAoxp;HLir lHi I r  (pf ic-  3 ' i0)  '  B Kax{AoM BoAOXpaHHIrf i -

^ "  * o . y r  6 l i r l  B b l l e f l e H b l  C T a r H t { e c K H f t  I  p r  A H H a M H -

u L-.  KHh I  o6rerutr .  B raqecrBe HcxoAHoI l  HHQopMar\Lrvr rpa-

Quuecxu 3aAarcTcf l  KpHBbIe nJIOUIaAH 3epKaJIa F t4 cTaTHqe-

cKoro o6leua BoAoxPaHHJIHuIa \V

e  Qynxu t4 t4  o r  Zs6  (P t . -9 ;11)  r ,nn
soHbl / eoaoxPaHHJIHrll,. Kax BHA-

"o "t 
p Hc. 3. 1^1, F : dW I dZ"a' 3a'

BHcHMocrH F (Z"d ur W (Z'o) nPH

yKa3aHHafi IIof perlrHocrb
o6HTIHo OIIeHb MAJIA VI C HCI?
MO)KHO He CqHTarbcq ( r ia-

npHMep,  r ,J r f l  CaparoecKol?,
Bonxcxr.tx fOC -  HMeHI l

B.  V l . , I I eHuHa n  XXI I  c tes la
KilCC) . Ann Ma"rloarperar'
HbIX f 3C era nonpeti lHocrb
MOlKer 6urn cYu{ecrBeHHoIi,

Puc.  3 .11.  Crarn ' Iecxr te  xa-
paKTepHcTHKE BOAOXpaHH'

JIHIIIA:

F  -  n ; rouar r  3ePKaJIa  Bo. l 'oxPa-
HHrrHua;  W, -c ta ru \ecxa i t  o6 l '

el l  BO.I,OXpaHH,' l t IuIa

Perc. 3.10. Cxer*a KacKaAa ne ABYX
BOAOXpaHtInHUI

3aAaHHH B 3BM arnPoKcHMHPY-

IOTCff  I IOJIHHOMAMH O6H'IHO AO

6-fi creflenu. f lpHuultnuaJlbrlo Bo3-

MO>KHO noryqeHHe xapaKTepHCTHK

o6teMoe n Alrfl AHHaMHqecKoro
o6seua, Ho B 3ToM cryqae 'AW o 6Y-

ner bYrixqHeft KaK YPoBI{fi BoAo-

XpaUla.rrsrUa Zs6, TaK H npOTeKaIO-

[Iero no BoAoxpa""ntlrt lY p-acxo'u'a

BoAbI  Q,  r .  e .  ,L 'W o(Z 'o ;  Q) '  B  r4E xa '



q

a  0 0

I

ipaKTepHCTHKL I , { ,HHaMHqecKHX OOb-

eMoB BOAOXpaHHJIHI I Ia  nOKasaH Ha

pnc. 3.12. Cnelyet orMerurb, t l ro
xapaKTepHcrHKH ,4,HHaMHqeCKHX
o6oeMoe qerecoo6pa3Ho .II,JIr{ rloBr"J-
r f leHH-f i  TOqHOCTH 3aAaBATb JIe Ue-
JI I4KOM AiI f l  BCefO BOAOXparl l i i l l lua,
a no oTAeJIbHbIM yqacrKaM KaiKAO-
ro BoAoxpaHHJIHIqa c yqeroM 6o-
KoBbIx npHToKoe: Heo6xoAHMo, t ITo-

Puc.3 . l2 .  Xapaxrepncr r rKa 9y  
Ha Ka>KAOM TaKOM yqacrKe

AHHaMT{r{ecKoro 
"i l;; ' ; ' ; ;; 

nporeKa/I or,HHarcoell l: i  pacxoA Bo-
xpaHHnHIqa L. IVo(Z"a,  Q) AbI B yCTaHOBHBtI IeMCfl  peX(HMe.

Taxnu o6paeolut ,  cyMnrapurt t i  o6teu BoAoxpaHH/IHII Ia co-
cronT'  H3 AByx qacref i  -  crarauecxof i ,  noAcr{HTasHol i  B npeA-
noao>KeHHH ropH3oHTaJIbHocTH 3epKa/Ia soAoxPaHlIJIHU{4, H

AHHaMHqecrof i ,  yqHTbIBaroutef t  pearbHoe oqepraHHe xpneof i
CeO6OlHOft  noBepXHOcTH BoAbI.  Crara.{ecKaff  h AprHaM[qecKaff
xapaKTepHcTHKI4 BOAOXpaIIHJIHIIIa O[peAeJIflIOTCfi nyTeM IIJIa-
FrHMerpHpoBaHHr ronorpaQHl{ecKpix xapaKrepucr l l l (  pycJla pe-

xu. f lpoAo.ntnuli npo$rans eoAHoft [oBepxHocrH eoAoxP aHHJrLr'
Iqa npn noAcr{ere AHHaMHqecKHX o6tevloe o[p€A€", l f iercf f  B

[peAUOJiOX(eHHH' qTO pe]KHlvl
BOAHOTO nOTOKa flBJIfierCs lCTa'Qr6
HoBrIBIrIHMcr. f loc;ieAHee fl,BJrr. '
ercf i  AonyueHHeM, TaK KaK pe-
>KHM BOAHOTO NOTOKA BCCTAA HC.
ycraHoBnsuHftcs.  wA

B cyrqecrBylou{eli sKcnaya-
rauuosnoft npaKruKe, Ku\ nPa-
BHJIO,  AI , IHaMHqeCKHe OObeMbI
yq[TbIBaIoT C nOMOUIbFO BpeMeHH

ho6eraHns pacxoAoB BoAbI  Me>K-

ry rHApoysJIaMH. f lossrue BPe-
MeHH AO6eraHHq MOX(HO nO-

flyrIHTb H3 CJIeAyIOUIefO paCCMO-

TDCHHf l .
'  

Ha p6c. 3.13,a cu.rournofi .nuirueft lrso6paxen crynenuarstri rpaQ'nx

pacxo.u,oB BoAbr B rinxnsfi 6leS f3C-1. B uexoropull 't Mo\IeHr BpeMeHd'I

tL BMeJr Mecro ueroropufi ArrHalnt,{ecxnir o6telt BoroxpaHrll.t ltu{a Wrr,

or lee.rarouuf t  pacxoi ly  BoAbI ,B H'nxt tHf i  6seQ f  3C- 1,  paBHoMy Qco rr .

flepexog, K pacxoAy Q"ozr O3,HaqaeT fiepexof K AHHaMrlIqecKoMy o6be'My

BoAoxpaggJ'rlgqa Vor. Olgaxo aror flepexo.r rpedyer 3a'noJIHeJIHn AoIIo'{-

Hltre,tauofi Agnavmqecxori e-\i lKocrH LVr-Wtr-W=r, tITo MolKeT 6strr

BbuII 'o.nHeff iO TO.[b?tO 3a CqeT paCXOAa AQco,:Qe62r-Q"orr  B TeI{eHl Ie He'
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Pnc. 3.14. 3aencnuocrb BpeMeHu Ao6e'
raHHf f  BoAbI  1(Zta,  Q)  o t  YPoBHn Bo '

AOXpaHHJIHU{a H nporeKalou{ero IIo Bo'

AOXpaHHnHqy pacxoAa BoAbI

Koroporo BpeMeHH 'c (rurpnxonna Ha

pac. 3.13,a). Orctoa,a Hlt leeM ypaBHeHHe

BoAIIoro 6alagca AWo:'s6q"ut vrrrll

r:,AVnl.LQ"a, B npeAene \:

t , J

1 n

Q=1000
I
I

\
\

I

\\
\

e r u S ' r l

? n

:AI ,VAlAQso.  Ha pnc.  3 .13,4 nyHx-r l tp-  0 ,5

Hoir raHuefi  uao6parreu pacxoA Qaaz, /0000 i0000

npHXoAfiIIIuli r crBopy f3C-2, orl(yAa

BHAHO,  q ro  u  n "p*oo  
"  

*  f 3c -2  6yae t  noc rynaTb  PacxoA Qe62 :Qs6 l l ,

a B ocraBuref tcf i  qacr l {  I IHTepBaJIa Lt1: tz- t t -pacxoA Qs6zr '

Ha pHc. 3.13,6 lrs,o6paxeu xoA H3MeHeIIHfl 'B'O BpeMeHil.I AI{fiaMH',I{e'

oxux o6teMoB BoAolipa'HgnHura, TIIPIH IrcTopoM flepexorfl roT Vo' * Vn' 6y'

Bi)eMeHHOno ,I{HTep,B&"II4 (Ao 5% ), To oKa3blBaeTcf AorfiyCTH'MbIM npHIIH'

lwarb t :0.

Cpe4nnn cKopocrb Ao6eraHus pacxoAoB BoAbi  Me)I{Ay fAC, oqeBHAHo'

6yaer  paBHa a :S l r ,  r r r ,e  S -pacc ro f lHue  MexAy  f3C '  f l pn  t=0  s t t l ee tv t

npaKTtrqeCKLI MifHOrBeHHOe 4O6e,ra,HHe PaCXOAOB 
'B'OAbI, I{TO Ha nep3Uft

B3rJLffA rrl,perAcraBJIRercr nalpaAomcaJIbHbIM [33]. OAHa'ro STor ltapaAoKc

JIefKO o6bflcHfl 'etcR, ec-Tll yqrirblBarb' I{TO noA tspeMeHeM 40'6era'urfi pac'

XOAOts BOAbt norHrgMaeTcfi l lepexoA K ApyFOMy OqepTaH'HFo cnO6oAnoft no'

B€pXrHOCTilI BOAHOTO nOTOKa, a 3Har{HT E K Ap}rOrUy AIIHaM[flleOKOMy

o6tevy BoAoXpa,HH.rIIIuta. B OI{eHb rny6oxux BOAoeMax' r4e AonoJIHHTeJIb-

Hsrii l l*ra,Mu,{ecxllft o6telt MaJI, n'paKTKqecKH ne 'rpe6y'eTcff BpeMfl Ha H3'

MeHeHHe et j  O6teua H no3ToMy t :0 u Us-->co.  OHsnqeCrH BOAa He t rpo'

6eraer Bce paccToffHlle oT cTBopa K cTBopy, a ,rIIHuJb 3arno'ryilffe'r Ao6asoq'

Hyro ero BepxoBylo qacrb (Au,uau,iluecxnil o6'leM eMI{ocrH).

Taruivt  o6pasol t ,  M6IKHO yKa3aTb TpH cnogo6a BeAeHHfi

BoAo6aJIaHcoBbIX pacqeroB KacKaAoB fOC: no AHHaMHI{e-
cKHM o6letr tau BoAoxpaHH,rIHIr I ,  t ro crarnqecKnM o6leual t  Bo-

AoXpaHH.iTt IU{ np1 T+0 pt  t -0.  PeroMeHAyercf l .  Ha OcHOBe cre-

UlIar,rbHoro aHa"I I I I3 a tJ l f l ,  Kai t iAot 'o KoHKpeTHofo KacKaAa f  3C

7g

t o  t 1  t '  t -  /
" '  d )  " "

Puc.  3 .13.  K onpe. te" r reHuro Bpe-
MeHH ro6erauns BoAbI N{exAy

cTyneHflMr{ KacKa.q,a

Qsp,u lc



orIeHlrBaft, iio KarioMy it3 rpex yKaSaHHbrx cnoco6oe cJrelyeT
npoBoAHTb eoAo6aaaHcoBbre pacrrerbr, orAaBar{ t to B03Mox(-
Hocru npeAnor{TeHne 6onee npocroMy cnoco6y.

MarepHan roc/reAyrorr lHx r iraB opr{eHrripoBaH Ha pacqer
IIo crarnqecKaM o6seuann npu t*0 LtIrH r-0. TorAa ypaB-
HeHHfl BoAHoro 6anaHca KacKaAa f3C A"nn nrc6oro i-ro npe-
I \ {eHHO|O HHTepBaJIa AJTI ITeJ ' tbHOCTbrc A l ;  MOir (HO 3anr icaTb TaK:

Qrat  i :  Qga;  ( i  -  r )

*Qno ( i - r )  ( ; - , ,  1#*Qp; i  -

, ; i  \ lr ) '
AQu;i  T AQn; i , (3.5)

fAe Qpi j  -

xoAa BoAbl
6oxonan nptrToqHocrb peKr i ;  LQ" i j  -norepH pac-
Ha HcnapeHl . Ie ;  AQni i  -  nore

4xa

AQ'r i i  -  norepPl (N.rrH Bo3Bpar) Bo-

AbI  Ha (o r )  abAoo6pa3oBaHHe.
Kpor"re orMeqeHHbIX B (3.5)

-AByX BHAOB noTepb pacxoAa BoAbI
cJreAoBaJro 6rt AonoJIHHTeJIbHO ytIH-
rbrBarb H norepn (eosepar)  noent
Ha Qunntpaunlo B JiolKe BoAoxPa-
HHJTHu{a. f lo cyurecrBy, HMeercfl
Henoroprtfi AonoJlHlltelrsltft (r
BOAOXpannnnqy) o6leivr  noA3eM-
HbIX BoA, Koropbll l ToiKe yl{acrByer
B pefyJlHpoBaHHH CTOKa, Lr AJrfr
Hero cnpaBeAJIHB HexoroprtlYt 3Kc-
noHeHqHanlHuI i  3aKoH HcroureHuff
(aosnpara) .  OAsaxo o6 le r rHBHblx

AaHHbIX rO pa3Mepy H xapaKrepH-
crHKaM arofo noA3eMHoro o6leua
noKa Her ,  H  BBOAHOSHepreTHqe '

t

f lpHnflTafl, BbtIIIe TSAPaBJIHI{ecKafl cXeMa ABHX(eHHfl BoAbI

no BoAoXp a1wilH1t\y BecbMa ycJIoBHa.^AgnycK_aeTcff'. qTo B9JI-

Ha pacxoAoB or  nepxuef i  f3C (pHc.  3 .15 ,a)  Qes_4eQopruauHH
AoXoAltT c sana3AbIBaHHeM Id cTBopy usxuef i  f3C (cnnou-

.  Han JIHHHfl .  Ha pnc. 3.15,6) .  B Aef icteHTeJIbHocTI i  BoJIHa

nonycKa pacxoAoB BOAbI TIOMHMO CABplra npH AocTlIX(eHHH Hl l>Ke-

ne*at-qeft  fOC pdcr l f lscrblBaercf  (na pr ic.  3. t5,6 nyHKrHp-

Haff  JrHHlrn).  l loorouy o pacqerax PeiKII I IoB cJ' Io)KHbIX I iacl(a '
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Roe fge Aorrli(eH AoriorrHHrerrbHo npeAycMa]pfiBSl::t,Juut

AOoerasHfl pacXOAOB BOAbI I{ nO 6Olee toquOfi MoAe/'IH (B I{a-

qecrBe raxoir B3rrra MoAeJrb t. n. KalHuutta H fI- LI' MH'nrc-

;; ; ; iz-gf ,  pr;*; tp.*"u" 6onee norpo6no e r 'n'  6) '

cornacso sroft MoAeJrr4 pacxoA no,u,t, Qn6;i e t-NI HHTepBa-

"'ie nns i-A f3C onpeAerlreics Qoprvry'rrofi

Quo; i  :  
l l  

o  (u *)  0" .  ( i -k-r )  (1- , r  *  Qp; i  - -

k : l

Ao6eraHflq PacxoAoB

AQ'ii 
-t LQnii '

(3 6)

BO.[,bI, Bblpa]KAe-
rAe P

Mafl 3

/B l l \ -KpLrBaR
\  2 l
ABIIC?I i l {OCTbIO

(3.7)

3Aecs I  Yr at-  HeKoropble n

BoAoxpaHI{JIHure.  OHH MorYT orI I

roAoB, peI(oMeHAoBaHHbIX B [29
MATHqCCKHMI ' I  MCTOAAMH HAEHTI {

Kpnnan Ao6eraHnq (3 '7 )  n

pyercr eAunuqult i i  nonycK Pac
e-Hel ioroPoM HHTePBa"{e A/,  xor

3auer l lv t ,  t ITo HHTePBaant Af s l

(Ai( t r )  ,  qeM nPH Pact{erax Ar lP

sroro cTYneHqaTYn KPHBYIO Pi
HylKHo npeAcTaBHTb HenpepblBl

npouseecrH ee ocPeAHeHIae no 6r

MeHH. i-lonyueuHyto KpHByIo QH6lz' npeAcraBJIeHHy-Io 3^t^unot*
; ; ; ;p"*" , i  A/ ; ,  3sr€M se.nox*o 6yAer ocpeAHHrb no oonee

KpyI IHb lM BpeMeHHbtM HHTepBaaaM'  :
I io i\{eroAy f. n. Kalltsl lHa lr n' 14' Mlinroroea IIpeA-

nof laraercq . io.ayrt I . . . '  Bce BoAoxpaHHflHu{e npeAcraBJIeHo

B BLrAe *uanuOl- '^r '  eoo6lpaiKaeMblx BoAoxpaHHJIHIU'  H AJrf l

8 1
6-3433
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Pnc. d.16. Kp,uru" Ao6eraarq pacxo-
AoB BoAbr Mex(Ay creopaun fOC

3.2 .  TV1ATEMATHI{ECKA'  MOAEJIb  SHEPTETHI{ECKOI{  CHCTEMbI

Pacqeruaf l  cx_eM a H xapaxTepncrHKH sKBprBaJreHTuof i  e.nex-
TpnqecKof i  cern [49] .  f lp"  orrTHMH3aqnrr AoJ-rrocporrnbrx,  Kpar-
I (ocpoqHbrx H oneparHBgbrx peiKHMoB 3Heprocncrer{  c igc

Bbrx craHqHfi  o i : j : ,  r ,1e f t_ norepH axrHeHori  MotqHocrr i'  0 P :
t

HeHbr roJrbKo Ha ocHoBe pacqeToB ycraHoBHBrrrHXCfl  pex(Hi l {oB
S,TeKTpHqecxor? cerH. or lHaxo BbrnoJIHeHHe rar{r{x pacqeroB
Ha raxAoft  t r repar lHH npl i  onrHMH3ar{prH pe)KHMoB SHepfOcH-
creMbl cYiqecrBeHHo |Be"r-rHHHBaer rpyAoeMKocrb pacr{eroB" }i,
KpoMe rono, rpe6yer 3Har{HTe"nnriofi HcxoAHorl aHQopnra rrkr:|.,
noJyqarb Koropyrc 6sreaer oqeHb rpyAHo. Eonee rpocTbre
BbI I {HC" I ICHI I f l  6Y IYr  [P I I  I ICNO. ' Ib3OBSHI IT I  M C  T  O . {  O  B  3  K  B  I I  B  A .
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JI e H T H p O B a HH fr sJleKTpnqecxOf,t ceTH Lr SKBHBaJIeHTHbIx

xapaKTepricrHK 3f ieKrpHqecxof i  ceTH. l lOnyueHuue npH 3rOM

[OrpeIIIHocTH BblqHcJleHafi e 6OnrurugcTBe cfiyqaeB HaXoAflTCfl

B AOnyCTHMbTX npeAeJrax no Hroroeof i  ToqHocTH pacqeTa pe'

)KHMoB sJIeKTpocraHII,Hft H SHeprocllcreMbI'
I lrc6sre pacqeTbl sJIeKTpHqecKHX peMHMoB BbI[OJIHflIoT IIo

AI{BIIBaJIeHTHbIM sJIeKTpHqecKHM CXeMaM, KOTOpble O6UqsO Ha-

CtiHTbtBaIoT HeCKOJIbKO COTeH y3JIOB. tns paCrIeTa 3HepreTpl-

qecKt ix pelKHMoB HcnoJlb3yiOr 6Onee rny6OI(Oe SKBHBaJieHTHpO-

BaHHe H iloflyqaloT 3Ktsl'IBaJIeHTHbIe 3/IeKTpfiqecKHe cxeMbI' Co-

AeplKaqHe o6blqHo MeHee coTHH y3JIOB-^ 
VqHrrreas 6nnsryrc K KBaAparpiquof i  saBHcHMocTb norepb

ar,raerror i  MoLUHocTI{  B ceTH OT Harpy3OK reHepaqgu H SHep'

rOnOrpe6JIeHHtt OTAe/lbHbIX y3JIOB, OTHOCHTe/IbHble i ipHpocTbl

f ioTepb npa6nrxeHHo cTaBf lTCf i  B nnneftHyto SaBHCHMOCTb oT

yKa3aHHbrX garpy3oK [49].  AHanornr{Haf l  npra6nuxenHan Jru'

lreligaq 3aBHCHMOCTb HCnOJIb3yeTcfl pr LJrfl '  1IOT6KOB MOUIHoCTH

no KoHrpor rHpyeMblM B/ I  [a9 ] :

a f q

p n t : } k , , o P , o *  I  k n t i P n t * } k , r P r *  k , o ,  ( 3 ' 9 )

a f q

rAe P"a -  Harpy3KH reHepaqHH sKBHBaJIeHTHbIX o6oexTOB TaK

tra3brBaeMbrx reHepaTopHbIx rpynn (orr tenlHo- paCcN{aTpHBa'

rorcf l  f3C 14 aKBI{BaJIeHTHbIe rpynnur T3C) i  Pt  -Harpy3KH

Harpy3orrHbrx rpynn (paccuarpHBaroTcff  TaKHe Harpysor lHble

fpyt tnbr,  AJrf l  KoropbIX Bo3Mo]KeH I IpOrHo3 3HepronOrpe6ne-

u'u 'n)  ;  P q -  Harpy3KH MeIKCHCTeMHbIX CBf 3ef i ,  KOTOpbIe cBf l -

3brBaior paccMaTpHBaeMylo sHepfocl4cTeMy c coceAHHMH;

U.r. jd.t Cr,jf , Uiq, g,io - nOCTOflHHble XOeQQnqHeHTbI AJlfl pacqeTa

OTHOCI. ITC,I IbHbIX NPHPOCTOB NOTCPb MOiI IHOCTH B CCTH; KTM'

lTnrf  ,  krq,  kLo -  nocrof fHHble KoSQQIaqnenrbl  Af iq pacqera noTo-

noe aKitrBHor? Mori{Hocr' no KoHTpoJiHpyeMbIM BII.

Marpruot cereBblx rosssruu'reHroB llull H llkll onpeAerlflIorcfi Ha oc-

HoBe Cepir.IH ,pacq,eroB yCTaHOBI4BIlIfixCfi pelKMMoB 9;1gKT'p'HqeCxOft CerU C y'le-

roM Toro, qTo H3MeHeHHe axftlsFIoft Hanpy3rKH norpe6rnre'neft Co'npololK-

/iaeTcfi Lr lI3Megellge]1 HX peaKTIl'BHOfi UarpySxli. He OCTa'HatsJlutsagcb Ha

IfeToAprKe pacqeTa erltx xoaQ$rgUIleurroro, rnogpofiHo paccMorpeguofi a [49]'

oTMeTHM JIHuIb, IITO pacqeTbl g'nHX XOaSQInqUeTHTOB npOHgB'O.{,flTCff no He-

6o,rrurOuy q6CJ,Iy KOI{TpOJIbHbIX SKCSJIyaTal{q'OHHblx 3a'MepO'B IIOTOKOpac-

npeAe.leHHfi E Cerll.

,I iuuel'rsnft xapaKrep 3arBllollM'ocreil (3. 8) H (3 9) 3aMeTHo Hapy-

[IaeTcfl iIIpH npr6.nrXeurg IIOTOKOB :IIO B,II ,K rIIpo!,er'I4M nO Ctar':lrqeCrOfi

ycroriulrsocnt. A11} 3oH s6nfigg grllx [peAeJIoB peKoMenAYercn BBoA]lTb

[29], qro /rr: t-eto Bpe.
Mff AO6CfAHHfl BOAbi IIO
BCeMy pea/rbHoMy BoAo-
xpaHH"rrHlrty.

H a  p a c .  3 . 1 6  r r o K a s a H o
B,/ ' IHffHHe Ha KpHByro AO6e-
rAHHfl  I {HCTA XAPAKTCPHbIX
yqacTKoB npH HeH3MeHHOM
c y M M a p H o M  B p e M e H H  A O 6 e -
ta:Hrfr. kL. Kar er,rAHo, qeM
MeHb[Ie yqacTKoB, TeM
6o.nrrue pacnJracrbrBaHHe
BOJIHbI.  TONSXO NDfi  OqCHb
6oarruonr I  eonla Dacxo-
AoB 6yeer npu6nHiarbc.rr
K  HAeaJIH3auVrW,  [peACTaB-
JIeHHori  Ha Dr.rc.  3.15.
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B ,[ONOJI.HgHflC .K ,}'J(A3AI{HbIM 3?TBHCHTMiOCTfiM IHSINEHEft,HbI€ II,OTIPSETI{H, qTOI
o,{trHaKo, ts IIpaK't]lFIeqKHX pacqerax o6blrrHo ,He rrp,0u,3BoAflT.

Htarw, 'Ha IIoAroTqBHTeJrbHoii craAHM K pacqery aHeprernqe,oKnx ,pe-
X(!IM@ IIIP.OHSB.OAHTCfl ONPEAEJIEHHE MATPHII CCTEBbIX X,OSQSEIIUEHTOB IIgII
w llkll, Koropble 3atsI{cHr or xapaKTepa pe)KrrMoB 3gepreraqecroft ce.rrn,- 
cTpyl{ryPbl sHeprerurqesKoft ceTH H MTIorfHx Apyru{x Qamopore. Heo6xoln,u'o
AHS,QepeHlrlipoBarb Marpulrbl ceretsbrx xoeQrfmqH'egTots,Arrfr. JrerHHx H
sHMurEX 'pelKu,MoB, pa6ounx E BbrxolA{Hux qaert H lpyrurx ycnoranr?.

To.[Hocrs rpacqer@ sTia.{enlrft o l.t. P, He rBcefAa Bblc,omafi H3.ga },tHo-
rnx fl'onpeutiHoc, eft, BHooI{}rbIx B pac,qer,-rnrprn6nuxermoft a,nrrnpoKclgMrd,t-(llrg
Henngefrgux saHHelrMocTeft "ruHuefi,tsrvu, rMaJloro ql{cdTa pacq,eTHbrx pe}I(H-
MO'B, Ha OCH'Otse rKOTOpbIx ollpeAenfiroTcfl MaTpMirlbr ceTetsbrx u<ossrfuu,uefi-
roB, M'la-lOfi anoQepeHr{HaqtrH MarpHrI cereabrx roa$su.rqHeHTots AJrfi pa3-
Hbrx B'crpsqarcurnxlcs ycnoernii B rrrJragapyeMoM nepnorAe H T. ,n. lloerou,y
aKTyarbHbl tAans'uetiu-ulte IIccJIeAoBa,Hrrfl rro coBeprueHcrtsoBa,Huto,yqera ce-
TsBonO Qarcmpa ts pacqeTax 3gepre,r6r{eoK}rx pe}KaMots, O€,O6e,sHo Anfi
Kp aTKOCp O-q,HbrX H orrep a TFraH brx p extHiM CIB 3H,ep f OCH CTSM.

B l{acruocrtr, IIoJIe3,Hbr'M Mo>Ker oKa3arbcff H Hc,noJrb3osaiHlre MeToAorB
HAeHTH$rHKar{nE rlJtfi. yTor{Hernnfi_ Marjprnu ceTeBbrx mooS0naqrneHTots. Ha-
fipllMep' 'oTqeTI'IbIe 

[?rHHbIe o noTOtKaX a,KTfiB'HOft iltoUl,HocTII no KOnTpoJrM-
pyeMbIM B,trI o6H'{,Ho trMetorcfl 3a rAocraror{H,o npoAoJI>KLrTeJrb{Hbre nepHoAbr.
Bo3v'oxn,o c noMolIlbro qrrTtrMggaqfiorr'Hbrx MeToAoB yTor{.H.flTb xoe$Qrn-
(HsHTbr llkll rno oAHo.My H3 npmTepuea r{AeuTru$nxa,qurn, cranp}rrMop no Kp,H-
TepHIo MHHHMyTMa CpeAHeICaApaTlIqHoro oTIi(d'IoHeI{rHa '$arcrrHueOKHX IIOTOKoTB
axrHu'Holi MoulHocrH or paccqaTarHHbrx rno ,rrlt*teliHofi 3aBI{cHMoc.rrH. Ii,pn
BosMo)r(H,ocrlr nofiyqeHrr{fi ,AocroBeprHbrx Aaffi{brx o $axuruecKHX noTepnx
arirnsrnofi MourrocTrn B cer[4 aftraron!flrHyro l.i4errneuKarltrrc Mo]KHo Bbr-
rcrrgnrb I{ Arrfl xoaQ$Hrri.renrue llkll.

X oo" i  x i :0 (anaror 2-ro saroHa KnpxroQa),  r4e .y i  -conporuBrreHHe

i-ft 'Bil; P ti - rrororK 'vourH,ocrrr IIo i-it BrI; v - rrHcrio B/l B KoHType.
3saqeusn Jr; MorYr onpeAensrbcfl no l larpnrie l lkl l HIw: Marpqqe, aHaJro-
rrr'{Horl eroft.

3xsHeaneHTHbre  xapaKTepHcrHKH TenJroBbrx  oneKTpocraH-
I{Hf i  [49] .  B pacrrerax onrHMaJrbHbrx 3ueprernr{ecKr{x pe}r(H-
i l , roB HcrroJrb3yrorcf f  xapaKTepHcrHKH OTHOCHTe/rbHbrx npHpo_
CTOB TCN"TIOBbIX SJICKTPOCTAHI.IHiI.

Ha reppnropHar rbHbrx  ypoBr rnx  UAV E3C CCCP H O! .y ,
rAe r / ' raBHbIM O6pasou peujarorcf i  3aAaqH onrHMH3 ar lT:H 3Hep-
rerHr{ecKHX pe)KHMOB CJrOX{Hbix KaCKaroB f  3c.  DaccMarDH-
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BaroTcfl rpynnbl renJloBblx A'r/rM\roi
o  t -  ^  0 ,6  l - /

sJreKrpocraHllHi? (reHeparop- ;",  l -  )
Hbre ipynnn), coeAHHeHHbIe 

v" |  '
0 . 6  |  |

;;-';;';';;6fr cerni'o. SxeK- ':u. 
| 

' '
n E  L  - -  I

BaJreHTHaf i  xapaKTepHcrHKa u'r  
|  -  |

orHocHTeJIbHbIX npHpocroB 0,Ll | -z Prlo,orHocHreJIbHbIX npHpocroB 0,+ | -/ Pr'o,

rpynfibr T3C 6es yuera 3JIeK- 0,J ffi
TpHqecKoIl cerH nofiyqaercfl

BecbMa npocTo Ha ocHoBe PHc. 3.17.}:Kafieaile:flr:F.afl xapaKre'
xapaKTepHcTHK OTHOCHTeJIb- pHcrHKa orHOcHrerlbHblx npHpocroB

Hbrx npHpocroB oTAe;'IbHbIX ieHepatopuoft -iqlT:t." 
renrloBbtx

i-gCt nporaBoAnTcff -cyMMH- 
enexrpocras(Hri

poBaHLIe  Harpy3oK T3C npH

paBHbrx orHoc're/rbHblx npupocrax.  B ce91 oqepeAb'  xapaK-

repr{cTHKH orHocHreJIbHbIX I IpHpocrOB orAeJIbHbIx TAC onpe'

AeJrf l Ior  no xapaKTepHCTHKaM KOTJIoB u r l tp6ar i  Ha ocHoBe

arropHTMOB BHyTpHCTaHUHOHHOfi  O[r l4MI ' l3al IHI ' , I  pe]KHMOB'
- "^ -  

F i ;  p " . -  B . l i  i so6paxeHa oKBHBareHrHan xapaKrep 'c r r lKa
'1.3C 

;  p*,n Lr p^o*- looreeTcTBeHHo TexHHr{ecKH AOnycTI{Mbte

NIHHHMaJI bHaf l ,  H MaKCI, IMaJIbHaf MoUIHocTH SKBI{BaJIeHTHof i

T3C.
D,ns BbrrroJrHeHHf pacqeTa yAeabHbIX pr noJIHbIX pacxoAoB

roni l rna Heo6xoAHMo AonoJIHHTeJIbHoe K xapaKTepHcrHKe or-

HocHrerlbHblx npi{pocroB 3aAarlf ie Bmrn . 
pacx-oli 

^ 
tgii lABa

gKBHBaJTeHTF{ol : r  
'TOC 

npn ee MHHI' IMaJIbHoft  Harpy3Ke'  PaCxoA

ron,rr4Ba rIpH nro6of,r Apyrolt Hafpy3l(e f^olPeaeJIUTCfl 
HHre-

fpHpoBaHHeM orHocHTeJbHbIX r lpHpocros  T3C:

B (4,: B^,,,* I bctP.
P rnirt

I- lpn netpexoAe Ha Apyfoft cocraB pa6orarou{efo o6opyAo-

BaHH, (uanpHiraep, npH BbrBoAe o6opyLoBaHkIf l '  B peMoHr) H3'

M e H f e T c f l X a p a K T e p l I c T H K a o T H o c H T e J I b H b I X ' i l p H p o c T o B 3 K B H .
t;;;;;;oa rec , vr Arrr ee nepecrpofiKu rp96-y:ercn BHoBb cyM-

r\,{HpoBarb xapaKTepI' lcrHKI'I orAeJIbHbIX T3C' BXOAflUIHX B

feHeparopHyio .pf i ; t .  i lpu 3Haq'rer lbHof i  Moi l IHocrH H 6onl-

rrroM rrnc,re r  J i , '  exbnnunx B reHeparopHylo rpyni ly '  qacro

A o [ y c T H M o n p l . i 6 " . i l l i K e H H o e [ e p e c T p o e H H e e e X a p a K T e p H c T l I K H
rrpH nepexoAe Ha HOBOe 3Haq;HHe Pn'o* -  nyreM npof iopuHo-

HarrbHofo nepecqera luoulHocrefi reHeparoplioft JIX""r"i. l  f ln"
Kax(. ' ,oro 3HaqeHHfi  oTHOCHTeJIbHOfo I lpHpocTa t  J\-  Lz L l ' ,

3,rexrpocraHulr l r  KalKAOii  reHepaTopHoft  rpynf ib l  cBf l3aHbl

MelKAy co6on Mecr'ort arleKrp;qecr<ofi- cerblo. 
- 

B [49] AaHa

MeroAHKa pacqeTa [onpaBOK Ha yr{er norepb MOIUHOCTI{ B

3TOfi  CeTK npr.{  nocTpoeHHH XapaKTepHcrHI(  oTHOCHreJIbHblx
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npHpocroB sKBHBaJreHTHbrx T3C. OAHaxo 3rH nof ip aBKr4 o6tr . { -
HO HeBeJTHKH, H B 6OntUUgcrBe npaKTHrrecKHx cf lyqaeB HX
Mo)KHo He yqHrbrBarb.  f ipn Heo6xoAHMocrH yqer raKnx r to-
npaBoK c/rolKHocreft He rrpeAcraBJrfier.

LInorl,a Bcqper{aeTcfi cnyuafi, KorAa Heo6xoAnu yr{er B
3KBHBa/teHrsoft  xapaKTepHcrI4I(e H orpaHHr{esur l  no uecrnoft
SreKTpHrrecxor? certr, cBff3brBaIolqeft gJreKTpocraHqHH oArioft
gKBHBaJreHrHof i  rpyf inbr.  OAuaxo r{eToAHKa yqera raKtrx orpa_
Hn.{eHr.r f i  eue He pa3pa6oraua. l loerovry c/reAyer raKHM o6-
pasoM nnr6aparb sKBHBa.rreHTHbre reHeparorpuue rpynnbr 3,rreK-
TpocraHrlaf i , .  . { ro6br He 6uno ueo6xoAHMoCTH B yqere orpaHH-
.reHHrA no Mecrnorl aneKTpnqecKofi cera.

Baxgsl.n BonpocoM flipu ur.ocrpoeHun oKB*rBaJreHT,Hbrx xdrp&KT9prHCffir6
npymfi TOC sansercs yqer nycKoB - ocTaHoBo,B Hx anpexaro{B H6xoAfl H3
ycJIoBHfi 3KOIIOM|IIIIH,OCTH p'elKmMa.

3aAa''{'u nu6opa HaHtsblroAHetlurerococrdBd pa6oraroutero o6opylona-
HHfi AOCTATOqIHO C,I,O}KHbI ?I flBJIffIOTCfi B MATEMATHIIECKO,M OTHOIIISH?IIH MHO.
rOgltcTpeMaJIHHblMH HeBblIIyiKJIbIIlH 3&A4HaM:H. HggecrH,o ,6onsru'Oe qEcJro
B ocHoB'HoM npru6"nnxeHabrx ilreroAorB perxenufi srorl 3al.aryfi tl5]. Ha,ra-
6o"riee crponuM ,peue,HaeM eroft saAaqu fiBJrfi€TCf, paa.pa6orarru,oe
A. VI. [Iase6nwr<o,M peureH,He [lb], ocnoaa,H,H,oe Ha MeroAe sernerl [r rpa-
HHu. He ocraHa,BJrHBarcb Ha MeroAe iperIIgHHfl yxasa,H,H,ofi 3aAaqLI, yKa-
,lKeM JrHrrrb Ha rrpeAJrolKeHHe B. M. fOpr-runefina [4gl onpeAeJrflTb
cocraB pa6otarcu{e'no o6,orpylorearurn npia6Jnr.r>KenHo B 3amrro}lMocTu,r or oT-
HoolrTeJlbHoro npI{rpocTa TentorBbIX cran[rufi gHeproff{cr€;Mbr. 3to nrpeAJ'ro-
)KeHHe no3rBo,{fler crpoHTb xs,pd,KTop;HcT}nKy OTHOC?ITeJrbHbrx {.rrpHpocroB 3K-
surBafieHTru'oft T3C c yr{eroM nepexo.qa g,ptr oflpe^!,e,rrenabrx 3rHat{,eHHflX ee
oT,HocnTe/'rbgoro nrpHpocra Ha Hoanni cocraB pa6orarc[1ero o6opyaoBa,HHr.
TaKHIt{ o6paso,v, Be3[e AaJree 6y.Aev rrroJrSrzTbr r{To gaAaHHble xapa]KTe-
pHcTMIIdH 3lflB[nBa.JrerHTrHbrx T3C yXe }^{r{TbxBanT peureHfie 3aAaqH HaHBbrro,A-
netiurero nyoKa - ocraHorBa Hx o6opyl,oganuq. SKtsHBad,reiHTHbre xapaKTepH-
crllKH flpH y'qere 3Tofo Qa'xropa MoryT oKa3arbcfi rpd3Jrrrv?rorrlHMgcfi B pa3-
HbIe rIacbl cyroK, ,oco6eH'no B rH,og,Hble H EHeBHbte qacbl cyroK, qro A9JI)KHO
yr{ETblBaTbcff npfi orrTH}liH3auHlr pe}KHMOB 3HeD|O,OKCTeM.

I / I A B A  4

nJIAH HPO BA H H E AOJr r-O CPOrr H btx
P E ) K H M O B  3 H E P | O C H C T E M b I  C

rnn PoSJrEKTPOCTAHr{H g^MH B
AETEPM HHHPOBAH HO 14  nOCTAHOBKE

4.t .  oErI{Af l  xApAKTEpHCTHKA 3AAArt

3aAaqpt^ pacqeTa olrrrrMa"irbHblx Ao,,TrocpoqHbrx pelr{HMoB
CHCTCMbI f3C B ACTCPMHHHPOBAHHOI1 | IOCTAHOBKC CBOAfiTCf l  K
orrpeAe/reHHro raKoro pelKHMa cpa6orxH -  Hano/rHeHHfl  BOAO-
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xpaHH,'IHu f3e, nprl Korg1="" peanueyeT:I fipl'IHfTbIO -*ff;

pr{H OnT[rMaJrbHOCirr ]r  co6nrol 'aIOTCfl 3aAaHHble pe]KHMI

opMyiiHpytoTcf kr peualorcf l

OAHHaI(OBO AJrr r  pacqeTa KaK tu t ro ioneTHHx,  Ta l (  14 foAoBblx

( c e s o r t H u x ) I , I a a > x e H e A e . / , I b H b l X B H A O B p e r y J I I 4 p o B a H l I f B o A o .

o6rqero t l? IKJIa PeTYJIHPoBaHI I f l '- - ?o .ue rHb r l l  
neP i roa -  [ 0 ,  f )  ]

{  HHTepBaJ Ia lu '

OqeeHAHo , I {eM6o ; tuu leAJ I ' l I TeJ IbHoc rbpacqe rHb l x 'H 'HTepBaJ IoB(acae '

IoBaTe"IIbHo, qeM Me,HbuIe qgcJl,o lnHTep.BaJIoB), reu MeHb'uIe TpyAoeMKocTb

p e u e H l l f l , H o T e M 6 o ' r l u r e n o f , p e u H o c T b S a c q e T ' o c p e | A E e H H f l B . r t y T p I I p a c .
qeTHbtx H,HT*prB3,{oB cTol(olBblx lu pex(!lMHblx rn2p3i}leTrporB' Ectecreefr{HO'

AOJIiK,Hn ont6ltparscR Han6O'rbIrIafl

paCqeTOB A'/ ' Ir l lTe' l IbHOCTb paCqeTHbIX

TeJIbHTGCTb HHTepBa'1C3 ;1]uIJIO BcefO

ournMa, ' IbHb lx  pex l i l l oB '  B  o6urev

TepBaJIo'B M'oxer 6str l  tel t  6o"r lnure

N{eHII peq'H'Ofo cToKa II  HaFpy3o'K 3H

ulaff onoco6uocrs'Bo-l 'o ' \ 'Pa'H!I ' r lHUl'

I  B lasuof i  r . rage I lCnO, ' . Ib3OBaHbl pa3'pa6ott<t l ,  Bblno' i l l {eHr lb le

Tononoso i t .

T. H. f lPo'
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- BesAe Eariee i iHA€kcAlrrui i u i o6osuAqai,crCn eooTEeTct-
BeHHo HoMep pacr {erHoro  aHrepBar ra  H HoMep f3c  (nce  r3C
B KaCKaAe HyMepyeM cBepxy BHH3 rro reqeHHro pera).  Bcero
paccMarpaBaercf l  n pacqernbrx HHTepBaJroB H tn rcC.

Pexau rnApogneKTpocranqaf i  e nro6ona i -m HsrepBaJre xa-
paKTepH3yercf f  pf lAoM pex(r . rMHbrx napaMerpoB. OcHoeHHe H3
srux napaMerpoB c"rreAyroulue: ypoBHH Zs6ii unvr o6.aeMbr Wij
BoAoxpaHHJIHuI nro6ofr i-fr f3C Ha Harrarro (rurorvreHr /;) vr Ha
KOHer{ (UO,lAeUr t+r)  HHTepBaJra;  cpeAHr{e 3a HHTepBaJr pac-
xoAbr BoAbr Lrs BoA_oxparrnJrnrrl f3C Qsij, qepe3 fOC ,Qrsczd,
I{epe3 BOAocJrHBbr Qx.cii H,rrH B HHiKHHe 6seQur f3C Qno;ii
cpeAI{He 3a HHTepBafi }Iafiopm f3C Tlti H orAeJIbHbIe cocraB-
JrrrrculHe noTepb HanopoB; cpeAHHe 3a HHTepBaJr MOqrrOCTb
f3C N.rgci j  wlrw nrrpa6orxa gHeprtrH fOC Srsr i i ,  ly ' racnnqdj  -

'nHKoBarI  Morr lHoc^rn i - f r t  fOC e i -u HHrepBale;  Xl / reci  -  cpeA-
Hee 3HarreHHe rrnoulHocrel i  Bcex f  3c B i  -u HHTepBa/re;
Xly'.r. nsrto - nHKoBafi MorrlHocrb Bcex fOC B i-u nnrepnane;
kcyrij - xoeSQHrlHeHr cyror{Horo peryrrnpoBaHnfi i- i l t f3C B
i-u HHrepBaJre;  Lt t -  A[rLrHa l - ro pacqeTHoro HHTepBaJra HT.n.

E^ns roro qro6u oAHo3r{aqno saAarb pex(HM fOC, Aocra-
TOI{HO SasUrCUpOBarb AJrn pa3Hbrx pacqerHbrx }rHrepBaJroB
oApIH H3 cJreAyrorqnx peIKHMHbIX napaMerpoB Zs6i j t  Vt i ,  Qst j ,
Qu6t j t  Nraci i ,  Srgci j  r r  T.  I t .  f ipyrHe pex( l iMHble napaMeTpbr
oAHo3HaqHo onpeAeJrf l rorcf f  H3 6araHcoeurx (eHeprerrrqecKrrx,
I 'LIApaBJrprqecKHX) coorHouresnft  .

3 a q a q a  p a c q e r a  p e ) K H M o B  f  3 C  H a  3 a A a H -
H  b r e  n  a  p  a  M e r p b r  ( c u .  r a 6 n .  1 . 4 ,  s a 1 a ' q a  1 )  r a r  p a 3  H  p e -
rraer cQopMyJrHpoBaHHyro Bbrure saAarry.  OHa BXoAHT cocraB-
Hori  qacrblo B gaAaqy onrHMHgaqHIr pex(HMoB, a KpoMe rolo,
BbrAeJreHa H KaK caMocToflTeJrbHas; B rJr. I yxe oTMeqaJrocb,
rITo pacqerbr no raxofi MoAeJrH npeAcraBJrffror npaKTarrecrcufi
HHrepec Anq 6onee BcecropouHeft  orpa6orKH rexuoJroroM nJra-
HHpyeMbrx pelKHMoB.

! , a n e e  p e u a e r c f f  s a A a q a  p a c q e T a  , q o n y c r H M o r o
n o  3 a A a H H b r M  o f  p a r t q e H 1 4 f l M  p e ) K L r M a  f  3 C ,  K o -
Topaf l  BXoAHT Tar{ iKe cocraeHori  qacTbFo B saAarly onruMH3a-
UHH peiKnMoB f3C H, KpoMe roro,  BblAe,rrena B caMocrof lTe, ' rb-
Hyto 3aAaqy. EcnH HeBo3Mox{Ho noryrrHTb Aonycrnrvr l r f i  pex(HM
f 3C, ro B grofr  3aAar{e npeAycMorpena HeKoropaf l  aBroM ara-
3a(Hq npouecca KoppeKTHpoBKH HcxoAHbrx  AaHHbrx  [ rT f r  noa] -
I {CHHf l  AONYCTHMO|O PCX(HMA.

f loc,ue nof lyqenr.r f f  AonycrHMono peiKr.rMa npotr3BoAtrrcq pe-
u e H p r e  3 a A a q  o n T H M H 3 a r { H H  p e i K } r M a  n o  T o M y  t r r r r l
ApynoMy l ipHrepHro .

Paspa6oranHbre  H paccMarpaBaeN{bre  B 4aHuo l i  rJ raBe Mero-
Abr onruMtr3ar. I r rH peir i r . rMoB f3C opHeHTrrpoBaHbr,  Kar{  yx(e or-
BB

Meqarrocb, Ha AerepMHHHpoBaHHoe 3a,r,an"t l l ly,o1q1poe l t* '
rapaHrHpouu"""-- i ry-6ft iaHst? K BoAe H 3HeprHH I.3U co cro-

poHbr yqacrH'*o; gXK 
" 

t*"pi.i"qecxor? cllcreurt' floarouy

rreJlecoo6pasHo paccMorperb' anq xaroro cocraBa ucxoAsofi

nHQoprr,rauHH npr4foAHbl 3TH MeToAbI H KaKHe flpn sTOM UCnoJIb'

3ylorcfl KpHrepHH otlrHl{arlbHocrn' KorAa rapaMergl-t^::,:pt"'

TuqecKofi H BoAoxosnlicreesHoft cHcTeM 3aAaHbI (ercnnyata-

unouutui cnYvafi ntt6o oAHH I
BapuaHr naPauretPoe)  '  ro  or  Pz
Hqircs, TJIaBHbIM o6Pasou' JIHU
BO3MOXeH TaKlKe nepexoA v HA
orAaqn e xPaftue MaJIoBoAHbIX :
g,.Q"u"" B 3Hepro- I ' {  BoAonoT pe6ngH"H- -- -

B  y c J l o t t i ' " *  ^ i a b l r o ' { } i o f t  r t p  H r  o  q H  o  c T  H '  K o r A a

iroJrHocTbIo yAoBJIeTBopflIoTcfi rapaHTHpoBaHiIble tpeSonaUna

vr ocTaeTcfl Hs6nitoqHag BOAa, scnonr3oBaHHe AOIioJIHHTeJIb-

Hoit eoAH aaer aQQeKT }Ie y Bcex yqacTHI,IKoe BXK. HanpnMep,

A9[OJIHHTeJIbHbIe noJIHBbI B ce/IbcKOM Xo3sllcrse MOryT 6lttr

AalKe BpeAHbr. o6il.{HO Ue rpe6yloT AOnOJIHHTeJIIUOfi BOAbI Ll

npoMblx/regHble soAoea6opbl H i. n. OcHoeHofi o'rpacJIbIo' r '4'e

AorroaHHTeJrbHas BOAa o6ecne,IHBaeT AOnOJIHHre"ryrnrtf i

364**r, f lBJIflercfl sHeprerHKa' f loarouy onTHMH3a\Hr pelK'-

*6t i  faC 
" 

y*or"sx ns6i l roqHoft  r lp ' roq'ocrH npo'3BoA'rcf l

i lo 3HepreTHqecKHM Kpr{TepHflM, rJIaBHblM o6pasovt no KpHTe-

pHlo  MHHHMyMa pacxoAa TOnJIHBa,  Ho npH OnTHMHSa(HH o6q-

3 a T e J I b H o y q n T b I B a F o T c f l 3 a A a H H b l e p e x H M H b I e o r p a H H q e H H f l '
o6ecnequBalortHe yAoBJIeT"opa"".  rpe6oeauHft  r  pelKHMy f3C

H co cropoHbl ApyrHX yuactnHroe BXK'

B p a . q e t i b I x M a J I o B o A H b I x y c f i o B H f l X B o A H o c T b
peK AOCTaTOT{Ha JrHr.rrb AJrfr o6ecneqeHHs rapaHTHpoBaHHblx

ip"Oo'uu""t  yuu.""**ot  BXK. BosMoxHocr '  onr 'MH3aIIHt4

SHepreTHqecKI, IX pe)KHMOB 3Aecb ofpaHHI{eHIJ '  HO OHH BCe-TaKH

ecTb: onTHMaJIbHbIM I lepepacnpeae" ' reHHeM Harpy3oK Me}KAy

r3c no KpHTepHro ,4,ocTHX(eHHs MaKcHManruoft  eupa6orru

; ; ; . ; ;  i5c Mox{Ho HecKorrbKo roBbrcurb rrpu- l l lpoBaHHbre

oTAaqH (rar<oe noBbruleHHe oTAarI  LIHO.Aa uasl iealoT a Q $ e r-

T O M  K O M n e H C H p o B a H H O r o  p e f  y t r H p o B a H r l f '  B o '

A o x p a H H f l H u I  f  3 c ) .

B  n e P e 6 o f t H l t x  M a J I o l

MOIhHO noflyr{HTb AaiKe AOny(
rpe6yetcs,  nu6o cHgiKarb raqt '

c iHHr<o"  BXK (nePexor  .  Ha Y
uaTb npHTOqHocTH peK (noca€

BaTeJrbcKr4x H rrpoeKTHbIX pacqetax).  BogMolKHoCTH OnTHMH3a-

u H I I p e } K H M o B n o K p H T e p H I o M a K c H M y M a B b l p a 6 o r x u s H e p r H H
igc, '  aHaror 'q*bte pacr{ergblM MaJroBOAHbrM ycJroBHsM, 3AeCb
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TaKlKe HMeIoTct. Ho e TaKHx ycJloBHflX noflB.l l f leTcf H AonoJI-

H H T e J I b H a f l 3 a A a q a - o l i p e A e J I e H H e p a I l H o H a J l b H o n o o t p a H l I I i e -
HLt f l  oTAaq yqacTHHK6B BXK.  3aAaqa 3ra oqeHb cJIo lKHa rpg

cTporoM noAXoAe K ee peueHnlo.  At ts  3aAaHHbIX [pHopHTeToB

B CHHiKeHVLI  OTAaI{  OHa pe iuaeTcf  B cocTaBe yKa3aHHOH BbIUe

Sa|aq][- pacr{era AonycTHMbIX pe}KHIvloB f 3C.

PaccuOrpHM Oco5esHocru OI ITHMH3aUHI, I  AoJ l rocpOI IHbIX pe '

poBaHHf l  6anaHcoB MoUIHOCTH 14 3 i IeKTpO3HeprHH

PaccMoTpHM oco6eHHocT6  on rHMH3aUHH pex (HMoB f3C  no

KpHrepHro  MHHHMyMa pacxoAa  ro rJ lHBa  Ha  T?Q '

9A

Hara6o.rree npocrLiM peuIeHHeM no sroMy KpHrepI4Io -qlAgr
DeueHHe, B I (OTopoM [peABapHTeJIbHo 3aAaHbI  SHaqeHHn bi i

(on" i,:fr^ i:Td 
- cpeAHeHHrepBaJIbHbIe orHoc,reJlb-

Hbre npr4pocTbr'T3i, rbropne noKa3blBarcT pa3II4tIHfl  B BbI-

TecHseMoM OAHI{M KH/loBarr-qacoM 3Heprl4l4 f3C TOnJinBe AJIf i

;;;i l; igC 
" 

HHrepBaroB. Ho np6 sioM riMeer Mecro Aory-

II,eHHe: noJlaraercR, uto 6i1 He I,lSMeHfIOTCff iIpH I43MeHeHHH

;.;;r 

- ' i54, 
qro 06blqHo cnpaBeAnHBo TIIIIIIb npH MarIoM

yAeJrbHoM Bece f3C B 3'eproi" . tet t . .  BenHqHsm Ei l  Hec"Iol l ( -

H o p a c c q H T a T b H a o c H o B e 0 I I T H M V g a I \ L | H B K a } I ( A o M H H T e P B a J I e
pex(HMOB TenJroBof i  qactH 3HeprocHcTeMbI npI{  Hel(oropblx Qnr-

i rapoeauHblx  Pex(HMax f3C '

Eo.nee o6tqpru H crporuM peIxeHHeM no KpHTepfiro M-HHHMy-

Ma pacxo^u 
"onn*uu 

6yl* t  peureHrae'  B {oTopoM npoH3BoAHT-

cq coBMecrHafl otIrHMH3 awfl" pelKnMoe .f3C 
u T3C npu yqere

noTepb r{ ofpaHHn{eHraft e anextpHqecKofi c_erH. 
Ju*^o_" P€ileHHe

He roJIbKO nO3BOJIfler yri l ' ITlteafr saBHCHMOCTb 6ii or pexHMOB

f3c, HO H, rJraBHOe, onpeAeJlflTb 4OjrrocpotlHblft onTHMaJIrHntir

pelKHM sHeprocf icTeMbr B UeJIoM. E ni  sToro seo6xoAnuo

paccMaTpHBaTb 3HeprocxcTeMy B qeJIOM' npeAcTaBJIeHHyio He-

loropot sKBHBaJregino/r efleKTpHtlecxoft cxeuoft, kr onpeAe-

J I ' t T b A l | f l ' K a X ( A o t o H H T e p B a i l a D , J | H T e J I b H o r o I { I 4 K J I a o n T H M a / I b .
H b I e p e ) K H M H b i e n a p a M e T p b l r a r f 3 C ' T a K H o T A e J I b H b I X f p y n n
T3C, a raKlKe neperoKi4 no KoHrpoJIHpyeMbIM B"I I .  Ho npLI

groM Bo3HlrKaer AonoJrHHTeJrbHafi 3aAar{a yqera cyrouHofi vr

" .a.n,"of i  
HepaBHoMepHocTI, I  Hafpy3oK 3HeprocHcTeMbI H sJIeK-

,p6.iu*l*A i"yrp" pacqerHbrx HHTepBa,'roB AJIlIreJIbHoro

I IHK, ' IA.

I (ax  y r<a3b tBaJ IOCb Bb l lge ,  pacqeTb l  O i IT I IMaJ IbHb IX  AoJ ITO-

cporrHbrx pex(HMoB fOC npoeoAnrcn no Al ICKperHbIM pacr ler-

HbrM HHTepBaJIaM AJIHTeJIbHOCTbIO B secxO1nrO CyTOK' PacxO-

A b I p e K H ' H a r p y 3 K H 3 H e p f o c H c T e M b l B K a } I ( A o M p a c q e T H o } ' t
H H T e p B a J I e y c p e A H ' I l o T c f f . A I H T e f l b H o c T b p a c l { e T H o f o H H T e p B a .
f la o6brqHo rot6"praTcf l  TaKOli ,  UrO6lt  I (OJIe6aHHfl  pacxoAoB

peKH OKOJIO CpeAHero 3HaqeHHq BHyrpH KalKAOro HHTepBa/r la

6unu n.r"uu" iuno"or*" .  I - loaromv ycpeA*e'He pacxoAoB peK.I4

BHyTpH HHrepBaJroB Aaer HecyuecrBeHnyrc noipeuruocrb.  To

i l (e caMoe orgocuTcf l  H K npoqnM EcxoAHbIM xapaKTepHcrHKaM'

3a HCK,TIOqeHHeM Harpy3OK SHeprOCHCTeMbI '

Ha npoTf l r ieHHH KaIKAO|O pacqeTHOfO HHTepBaJIa '  HanpH-

M e p M e c f l r { H o f o , H a r p y 3 K a e H e p r o c r , r c T e M b l c y u e C T B e H H o I { 3 M e .

" r6 t . " .  
Han6onruHl I  H3MeHeHHf lM noABepLeercn  Harpy3Ka

sHepfocHcreMbr BHyrpH cyror{Hblx repI ioAoB. KpoY.e cyroqHbix

HMeOT iv{ecTo BHyTpHHeAer'lbHUfi U BHyTpHlviecsqnrtt? UHK"TIbI H3-

MeHeHHfl  Hafpy3or(  3HepfocHcreMbl.  f IOerol{y ycpeAHeHl ' , re Ha-
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fpysor< erieprociacTeMbr aHytpn Mecd,ri{nix !it?i adraAhiix
HHrepBaJroB rrpH pacqere AoJrrocporrHbrx pex(HMoB f3c MOX(er
Aarb I{eAonycTHMytO [OfpeixHocrb, ecJIH He npHHrrb coorBercr-
BYTOII{HX MEP. IIPH 3TOM BO3MOiKHbI AEA NOAXOAA:

1) npa pacrrere AoJrrocporrHbix pex(HMoB roc 6parr BHy-
TpH 6onrurax pacrlerHblx HHrepBaJroB AorroJrHHTeJrbHo MaJrbre
HHTCPBAJIbI AJIHTEJIbHOCTbIO T-2 q, T4 TO|AA 6YAYT BbINOJI-
HflTbcfi coeMecrrirrrt pacr{er r(parKocpor{Hblx u AoJrrocpoqHbrx
pex{HMoB f3C H yrrHrbrBarbcr Bce qHKJibr H3MeHeHHfl Harpy-
sOK gHeprocr4creMbi. B sroft cxeMe He cyqecrByer npo6neutr
pacqera pacxoAa ronJrr . iBa B SHeprocHcreMe, TaK KaK AJrf f  Ta-
KHX pacqeroB Monyr Hct loJrb3oBarbcf l  <<MrHOBeHHbIe>> xaDaKTe-
pHcrr. rKu TAC; 

'

2)  npH pacqere Aoi i focpor{Hbrx pe>r(HMoB fOC npHHHMarb
AJIII,TCJIbHOCTb PACIICTHbIX HHTEPBAJIOB B HCCKOJIbKO CYTOK,
OAHAKO T^JTN KOMICHCAI{HH NO|PCIXHOCTCft OT YCPEAHCHHfl HA.
rpy3oK BHyrpH TaKHX HHTepBa/ ioB B npo[ecce pacrrera seo6-
xoAHMO OrrepHpoBaTb c sKBHBa"rreHTHbiMH CpeAHeHHTepBaJrbHbr-
MH xap.aKre^pHcrHKaMH -IgApos/reKrpocranqnri H iennoeur
craHqur t  [68 ] .

CpeqHeaHTepBaJrbHbre xa.paKrep HcrHKH rHApogneKrpo-
ctaHuilr? vr rerrJroBbix craHqur? onpele.rrf lrorcq Aafl KalKAor-o
pacrrerHoro HHTepBaJra.  3ru xapaKTepHcrHKH OTrHrranrcf l  or
HCXOAHblx,  <<MfHoBeHHbix>> xapaKTepprcTHK yr leToM HepaBHO-
MepHor-o xapaKTepa Harpy3oK 3HepfocHcreMbr BHyrpr4 KalKAo-
fo r ' rHTepBaJra.  HepanHoMepHocrb Harpy3oK sHeprocr4creMbr
BHyrpH HHrepBaJra orpalKaercf l  Ha pacxoAHbrx xapar(repHcrtr-
Kax  f3c ,  xapaKTepHcrHKax orHocr i re rbHbrx  np*pb. toe '  loc ,
a raK)Ke Ha xapaKTepHcrHKe pacxoAa TonJrHBa B sHepfoclr-
cTeMe.

3,qecn HcnoJrb3yrorcfl o6a yKa3aHHbrx no,qxoAa. B nepBorvl
noAXoAe, ecrecrBeHHo, HeBO3MOiKHO 6part  BHyrpH <<60nluo-
f9rl '  I |.rPltyvep MecrriHoro, HHrepBa/ra sce 720 .racoerrx roqeK
(JU '24) .  I - {e "necoo6pasuo BMecro  noqacoBbrx  rpaQHKoB Ha-
rpy3KH HcrroJrb3oBarb HHTefpaJrbHyro KpHByro qacoBbrx Hafp),-
3OK H B pacr {e rax  ee  an lpoKcHMHpoBarb  HecKoJrbKHMH OTpe3-
KAMH NPNUNIX. B qACTHOCTH, YAOBJICTBOPHTCJIbHAfl  ANNPOKCH.
Ma[Hf i  HHTefpa"rrsuoft  xpneol i  Hafpy3oK o6ecneqaBaercf l  rpe-
Mf oTpe3KaMH npqMbIX'  Hi lH, qTo To )Ke caMoe, TpeMt y3Jlatvrpr
af inrrpoKcrMar-\Hw - Tor{KaMH MaKcHMa"r l t rHol i ,  cpelneft  r r  MHHrr-
uantsol i  Harpy3oK, npHqeM 6anaHc MourHocrH npoBepfercf l
J IH I I Ib  B  TOI IKAX MAKCHMAAIHOT:T  H  MHHHMAJI IUOf t  HA |PY3OI ( .
S r o r  a J r r o p H T M  p e K o M e H A y e r c f i  B  K a q e c r B e  o c H o B H o r o
p a c q e r H o n o  a J T r o p H T M a  n p H  p a c q e r a x  n o  K p H r e p H r o
MHHAMyMa pacxoAa TOnJrHBa.
o9

Btopoft noAXoL CBfl3aIi c noctpoeHaeM i{ r{cn["rilsoBanlE0M
cpeAHeI4HTepBaJIbHbIX XapaKTepHCTHK. OtUerHu JIHIIIb' tITo cy-

U{ecTByrOT ABa npHHUHnHaJIbHo pa3IHr{aPIIlHxCfl cnoCO6a nO-

cTpOeHHf TaKHX XapaKTepHcTHK - Ha OCHOBe CTaTI4cTHqecxOfi

o6pa6orx6 MaTepHaJIoB npOunoft  3Kc[_f lyaTaI{HH H Ha ocHoBe

cflerl6aabHbrx pacrleToB H ngcJleAyrcufeft o]5pa6Orrcu onTHMaJIb-

HbrX cyTor{Hbrx H HeAeJIbHbIX pe111grvroe l3C H SHeprocncTeMbl

B KaIKAOM flHTepBaJIe AJIHTeJIbHOTO UHKJIa.

flepnufi cnoco6 LocTaroqHo oqeeHAHHft H npocrofi, Ho vI

rcpar?He HeTOI{HbIfi - e HeM He yquTbIBaIoTcff OnTHMaJIbHbIe pe'

xHMbr sHepl 'ocHcTeMbl,  H3MeHeHHfl  cTpyKTypbl  SHepfocHcTeMbI

3a cqeT BBoAa HoBofo o6opy4oBa1,j-4fl. H H3MeHeHHf oqepeAHo-

cTH BbIBoAa o6opyAoBaHHs- e peMoHTbI H T. I I .  PlcnonseoBaHI ' le

sToro cnOco6a AonycKaeTcff  B OpHeHTHpoBOt{HbiX pacqeTax'

B pexovreHAyeMoM perreHHH (crvr.  $ a.3) npeAycMarpHBaer-

cf l  oAHoBpeMeHHafi  onTHMH3a(Hff  AOJIfocpotI I {bIx H KpaTKo-

cpoqHbrx 
-(cytouuttx,  

ue1ennurtx)  pe;(HMOB 3HeprocHcTeMbI

C' f3C. ! nn HeKoTOpOTO Har{afibnoro Ao,/' i focpor{Horo pe}KHMa

B KaIKAOM HHTepBaJIe AJIHTeJIbHOTO UHKJIa BbInoJIHffIOTCS pac-

I{CTbI ONTHMA/IbHbIX KPATKOCPOT{HbIX PCX(I4MOB gHEP'|OCHCTCMbI'

Ha HX OcHOBe OIIpeAeJIf l tOTcf l  CpeAHeHHTepBaJIbHbIe XapaKTe-

pHCTHKH, KOTOpbIe cTaBfTCf B 3aBHCHMOCTb OT BJIHf l louIHx

QaxtOpOB, AJIS qer6 B HercOropOft OKpecTHocTI4 AJII4TeJIbHoro
peiKHMa npoH3BoAHTCff  aHaIHTHT{eCI(af l  aI I [poKCHMa(Hq cpeA-

HeHHTepBaJIbHbIX xapaKTepHCTHK. , [ ,anee c  HCI IOJIb3OBaHHeM

cpeAHeHHTepBaJIbHbIX XapaKTepHcTHK BbII IOJIHf leTCt OIITHMH3a'

r lgrr  AoJlrocpor lHblx peiKHMoB. f lp"  BblxoAe cpeAHeHHrepBaJIb-

Hbrx xapaKTepHcTHK 3a 3OHy HX annpoKcl4MaqHH pacIIeT KpaT-

KOCpOqHbIX pex{HMoB H CpeAHeHriTepBaabHblx xapaKTepHCTHK

nonhopnercq. f locne 3aBeplueHaf l  pacqera AoJlrocpot lHoro pe'

)KflMa onpeAeJlfroT oTBeqarculHe eMy KpaTKocpoqllble pe)I(HMbl

B KaIKAOM HHTepBaJIe AJIHTe/ lbHoro qHKJIa.

VxasairHuf i  pacuer AocraroqHo rpyloerurrHf i  H rpe6yer

3HaqnTef l rHoft  I {CxoAHOIi  gHQOpMaUHI4, ng3ToMy oH peKoMeH-

A y e T C f l  B  K a r { e C T B e  3 T a J I O H H O T O .  T a X O i i  p a c q e T  n O 3 B O , ' l s e T

saH6onee noJIHo pI  BcecTopoHHe l lpoaHaJIH3HpoBaTb AoJIro-
cpouHuft  pe)t(HM aHeprocucTeM c fOC, yBt l3aTb KpaTKocpo'{-

Hbre H AOJITOCpOIIHbIe pelKgMbi,  pacCqHTaTb 6alagCU 3HepIOCH'

cTeMbI KaK no MouIHOCTH, TaK H nO sJIeKTpoSHeprHH H .rHApO-
pecypcaM.  Pacqer  Aaer  oqeHb ueHHylo  BbIXoAHyio  HHQopMa-

r lHro H, HecMoTpf l  Ha cJIoiKHocTb, HaxoAHT npaKTHt{ecKoe npH,.

MeHeHHe. f IaeHHN{ 3AeCb f lBJI f leTCg, XOHeUUO, He yTOqHeHUUli

pacqeT cpeAHeHHTepBaJIbHblX XapaKTepHCTHK,  a  BO3MOiKHOCTb

roJryqaTb noaHyn nHQopMal{Hro o npeAcrof fu{Hx Aol t rocpoq-
Hbrx  H KparKocpot lnb lx  pexHMax sneprocHcTeMbl  c  f3C.
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Tarrau o6pasovr, n qacTri pacqera oniauanrnrix Ao.niO.
cpoqnbrx pelKHMoB sHeprocncreM c f3C npeAiraraercs pa3Ho-
o6paeutrft cocraB MoAerrefi u aJrropHTMoB, H3 Koroporo NroiKHo
nu6aparo san6o"nee ripHeMJrerrrur:t rrpHMeHHTeJrbHo K KoHKpe'f-
HbIM peuraeMbrM 3aAaqaM. A"rrropHTMbr Moryr 6urt v Aocra-
Tor{Ho npocrbre (rpatepr.rfi X3rr"*max lrJrr4 3aAaHHe 6r), u
Aocraror{Ho cJIo>KHbre (coenrecrHnrit pacqer onrHMaJrbHblx
KpaTKOCpOTIHbIX H AO/IrOCpOr{HblX pe}KHMoB gHeprocHcrerur) .

C"rreAyer yKa3arb, qro npeAJraraeMbre a,,'rropuTMbr npnroA-
Hbr H A.i'rfl pacr{eTa rpaQnxoe cpa6orrcH - HaloJrHeHHfl (uc-
tIoJIb3OBaHl,rff - BOCCTaHOBJIeHHfi SanaCOe) TOnJIHBHbtx CKJIa-
AoB TOC npH 3aAaHHoM rpa$nxe nocryrrrerr l f l .  TonJrHBa Ha
TOC, a raKlKe AJrf l  yr{era paeHoo6pa3Hbrx rorrJruBHbrx orpa-
Hprqesar i  Ha pexnMbi sneprocacreMbr.  3a1aqa pacqera pe)KH-
ua cpa6orKu -  Ha[oJrHeHHff  TonJrHBHbrx cK,/raAoB B MareMaru-
qecKoM oTHoI l reHHtr HAeHTHqHa 3aAarie pacqeTa pe]KHMa pefy-
JIHpoBaur{fl BoAoxpaHHJrHirI f3C, /rHtrrb 6o.nee npocr pacrrer
6anasca ro[JrHBa no cpaBHeHr{Fo c pacr{eroM lananca irapo-
pecypcoB.-  

PaccMorpuM Borpoc o i lnar.un rpaHurrnbrx ycnoeal i ,  Heo6-
xoAHMbrx AJII pacr{eTa onTHMaJrbHbrx AoJlrocporlHbrx pex(H-
Nroe fOC. 3aAaHue Har{arbHbrx yclonuf i  oqeBHAHo: oro byayr
ypoBHH BoAoxpaHHJrHur Ha Haqaf io pacqerHoro rreprroAa (npH
3a[a3AbrBaHHH e Ao6eraHl in pacxoAoB BoAbr MeiKAy cryneHflMa
KacKaAa Heo6xoAHMo raKiKe 3aAaHHe BoAbI B HHlr iHHe 6leQbr
fOC D,Jrfr  HecKo/rbKHX [peAuiecrByrournx pacqerHbrx HHrepBa-
aon).  KoHeqHbre yci ioBuf l  TaKX<e orreHb r{acro Moryr 6lrr r  sa-
Aal- tbt  B BaAe ypoeHel i  BoAoxpaHH/rHuI Ha KoHeq pacqerHoro
neprroAa, KorAa 3Tr{  ypoBHH H3BeCTr.rbr,  Hanp?rMep ypoBriH
npeAno"{oeoAHoir cpa6orxra BoAoxpaHHJrHuI HJrkr yc.i 'roBtrfl 3a-
rroJrHeHHfl  Ao orMeroK Hl ly BoAOXpaHHItuUr Ce3OHHOro (rOAO-
eoro) peryJrapoBaHaff  K KoHuy BeceHnero noJroBoAbr.  Cnox<Hee
3AAABATb KOHCqHbIE YPOBHH ANfl BOAOXPAHH,'IIIU{ MHO|O.NCTHC|O
peryJlHpoBaHHrr.  IJ,e ' rnrc pacr{era N{HoroJrerHero pery,THpoBa-
Hrrs f lg, ' r f fercrr  onpeAe" ' reHne cpa6ornl l  (Hano.nHeHHfl)  noaoxpa-
HHJrHrrl K Korrqy fi i larupyeMoro roAa. flogroMy Ao./'r lKeH 6pare-
cf l  Taxofr  nepHoA pacqera i \ {HofoJrerHefo pefyJrHpoBaHr4f l  (uno-
ronerra),  uro6nr nrc6oe 3aAaHHe KoHer{Hblx ypoeuel i  se Br|^f l -
Jro Ha HcKoMOe perueHHe AJrf l  nepBofo foAa.

B pe3y.rlbrare pacr{era r\,rHoro,rrerHefo pery,Tr.rpoBaHprfl r{e-
necoo6pa3Ho ouenr {Barb  Qynxuun nocne ler ' rc ieHf l  Ha KoHeu
nJraHr{pyeMoro roAa, T.  e.  3aBHcpn,rocrH 2LB/LlY/ i ,  AaroUtre
H3ivleHeHHq B pacxoAe Tof l , ' I I {Ba B MHofo,r leTHeNI nepHoAe npt i
eAHHr.rr{HoM H3MeHeHHH ypoBHfl  BoAoxpaHHriHuIa nn6oi t  j - f t
f3C B KoHr{e reKyrqero roAa. 3rn 3aBHCHMocrH Nto}KHo onpe-
i leJrf l rb MeroAoM BapbHpoBaH|/1fr .  nepeMeHHblx (pacuer AByx
94

Ofi'rr4M a JIbHbIX LJIHTe,'IbHbIX pe }KHMOB' OTJI Hr{ a rclqHXCn yp OB He M

V i ) . A a n e e n p H o n T H M H 3 a u H I , I r o A o B o r o p e } l i H M a B M e c T o 3 a A a .
H H f l K o H e q H b l X . y p o ' r i e i r g o A o X P a H H J I H I q M o ] K H o H c n o I b 3 o B a T b

$yHr<UnH no.n6i. f i,crefin uni HcnoJlbsoBarb 'rH QyuxunH

JrHtrrb Aflf yqera esQeKra or AO6eranHff BoAbI MelKAy cryre'

HflMH KacKaAa 3a npeAerlaMH pacqerHoro n:l19Au;.,P,:i ' : ' :

noApo6Hoe paccMoTpeHHe raxoio HCnoJIb3OBaHHfi  Qyuxunl t

[ocJreAeficTBHff AaHo B rJI. / npuureHHreJlbHo K KpaTKOCpoq-

HbrM pelKr4Marvr f3C, oAHaKo ne;tox<eHHble TaM peKoMeHAaUHH

MOryT 6Orrn nepeHeceHbl H Ha AOJIrocpoI{HbIe pex(HMrr f3C'

4 .2 .  onTHMH3AUHf l  AOJI r0cPoqHblx  PEXHMOB KACKAAOB

T H A P O 3 J I E K T P O C T A H q H H n o K P H T E P f i T o M A K C H M y I Y I A
BbIPAEOTKH IHAPOSHEPfHI ' , I

HcxoAgue noJlolKeHHfl H MaTeMaTnqecKaf Soplty'nltpoBKa

3aAar rp . ' i tuaa*aTpHBaeTcf  3anaqa coep lec ' rHof t  o t ITHMH3aUHH

AJrHTeJrbHbIx peX{HMoB rpynllbl f3C, pacnoJlo}KeHHblx B oAHoM

HJIH HSSKOJIbKHX KacKaEaX JIIO6OI| cJlolKHocru' fu4posJleKTpo-

craHr.lHH pa6oraroT B cocraee o6teAHHeHHOft euepi.etuqecroft

.".t.*ot. 'Ku"*rat igC BxoAflT B cocraB tsoA0xc3sficreeHHstx

CHCTCM.

B KaqecTBe KpHTepHs  OnTHMH3aI IHH npHHf lT  MaKCf iMyM

cyvrrurapuofi nupa6orxu 3HepfHH rHlgosJleKrpocraHUpIflMH
(rax^ufi  I  rBr.q r.HApoeHepiHu Ha nro6ofi  fOC H B lro6ofr

MOMeHT IIHKJia pery, ' IHpoBaHI'I f l  3KOHOMHT OAHHaKoBOe KOIHTIe-

cTBo  To f l J rHBa) , ' t .  6 .  MoAeJ Ib  sBJ i f l eTc f l  oA  H  oK  p  HT  e  p  H  a  ab -

; ; r i .  np"  3ToM rpe6onaHHf l  sHeprer ' r lecKot i  cucreMbl  H y ' Ia-

crHHKoB BXK-(eoinsrlt rpaHcnopr, ce'rybcKoe n put6uoe xossla-

.r"" 
"-"p.1 

yrrHrbrBarorcn pa3,'rHrrHoro poAa 9193-:i-:ivrs'Mpl
Ha pe>Kr.rum cpa6oTKH _H HaIIOJIHeHHfi BOAOXpaHHJIHUI I J\- '

Vpor"" 
"r*"e.o 

6leQa KalKAoft f3C BHyrpH BpeMeHHoro

H H T e p B a J I a B H e c K o J l b K o c y T o K y c J I o B H o n p H H H M a I o T c f i n o c T o f f H -
Hb IMH H  paBHb IMH ypoBHgM,  B3 fTb IM  I I o  cTau l4oHapHo l  xpuno t l

csssefi  yponnerl H pacxoAoB; cHHlKeHHe MOU{HOCTH f3c I iB'3a

BHyrp".yrou" i ix  xo;re6 a*vt i t  ypoeHeft  HHXiHero 6leQa yt lgrbl '

Baercf l  c noNlourslo xoaQQnulreHta cyrortHoro peryJlHpoBaHHff '

H a K o T o p u l ' t y u u o > K a e T c f l c p e A H e c y T o q H a f l M o t ( H o c T b l J \ , .
Pac.{er gOAHO.O 6anasCa KacKa.U,a rHApoy3JIOB BeAeTcf nO

craT'rrecrHu o6reMaM BoAoxpaun.rrr4r i r ,  a eQQexr,  BbI3BaHHbIl I

AUHaMAqecKHMH O6',revatwn BOAOXpaHI ' IJIHII I '  yr lHTbIBaeTcs

c noMolr lbro BpeMeH wlvr KpI{BbIX AO6eraHus BOAbI MeXAy

CMe/KHbIMH CTYneHfiMH KaCKaAa'
PaCCUarpHBaeMbIe rHApO3JIeKTpOcTas[HI{  N{OryT HMerb Bo-

AoxpaHH JIHIIIa pa3Horo o6reua, cfioco6gble ocyilIecTBJIflTb pa3-

Hbre Br,IAbI ,II.r ' IHTeJIbHOTO peryJIHpOBaHHfl CTOKa' a HeKOTOpble -
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TOJTbKO Kparr(ocporrHofo pefyJlr ipoBaHHfl  cTOKa. v nOc,r ieAHHX
IIpHHHMaIOTCfl  nOCTOfiHHbiMH pe>KHMbr yponueft  BepxHHX
6neQoe.

Tpe6yercs uaft tpt  pe>KHM cpadorrcn H HanoJrHeHHff  BoAo-
xpaHH,/'rHUI f3c, MaKctrMH3Hpyrori{lrrl cyurnaapHyro Bbrpa6orxy
aHeprHH KacKaAoe f3C 3a pacqerslr f i  repHoA

n m

t @) - E X ff.,";i (x) k"v,iiAl; -' rnzx
i - t  j - t  x

yAoBJIerBopf l rorquft  sa[aHsof i  cacreMe orDaHHq euuf i :
no o6reMaM (ypoennrrr)  KalKAoro 

"oA,oipun"nrrr{u
Z e6minr 1 4 Z s6i i(f) < Z s6max r i i

ro pacxoAaM BoAbr B HHIKHuft 6reQ xa>xAort fOC

Qu6 mrn i i (Quo; i  ( t )  (  Qr$ max i i i  (4 .3)

no pacxoAaM BoAbr H3 KaIKAOTO BOAOXpaHH/rHU{a

Q ,  ^ r n ; i { Q a ; i ( r )  {  Q s  m a x  i i ,  ( 4 . 4 )
no cyMMapnof i  Mou{Hocrr{  Bcex 13c B KaX{AOM HHTepBaJre

Xiy'rr" nin i(Xly'.r" , (x) <Xly'.r" max i; (4.b)
I Io cyMMapHorl  nHxoeor? MorqHocrH BCeX f3c B Ka]KAoM

HHTCDBAJ iE

Xt ry ' r r " . n "  x  m in ; (X l / . r " . n r x ;  ( f  ) . (4 .6 )
3Lecs  x :  { x r t ,  i : f i ,  j :  l ,  m)  -  Ber ( rop  He3aBHcHMbrx

COOTBCTCTBCHHO O3HAqAroT  MHHHMAJIbHO H MAKCI IMAJ IbHO AONY.
crHMbre 3HaqeHuf i  pex(HMHbrx t tapaMerpoe fOCi  kcyr i i_  rcoa$_
QuuHeur cyrorrHoro peny/rHp on'awwn 

'  
j - f i  r3c r 

- i-ni 
,"r.p-

BAJIC.

CH,cleva onpa+llrrreHnil (4.2) Bbrpa>KaeT ecTecrtseHHbre r,pe6o,eau.Hn
ptt6noro xosqttcrBa, BoA,H,oro TpaHcrTopTa H sKgnJryaraqHH rgAporexHg,qe_
CKHX COOpyXeHrft Ha ypoBeHutrr? pexnM B BepxHer,r 6seQe BoAoxpaHrrJrHUr.

C [oM'oIrIbIo otTp?rHH'r{€,HI{ft (4 3) 3ararorcfi rapaiHrn,potsaHHbre car{,H-
Ta'pHbre, 

"paGianoprHbre, 
rpbr6oxosnflrcraeHHbre rr ,flpo,qHe nonycrKg s uxxnufi

6r,eQ rrupoys,roe. B onpeAe-rr,eH,Hbre MoMenTbr o,F,paiHHr{enufl (4.a) Moryr
cBorrHTbcs TaKXe H rK Orp?,Hr{qeHHflM e Qopve ,paBeHcTts (eepxnne !r H!r}K-
HHe IIpe.Ie,'rbr cos;nar,{,dror), r{To cooTtsercrnyeT rpe6onaulrnv o6ecneqeHlrq
3araHHono npa0Hxa pui6oxa:nitcrnernoro aw6q rparctrcprHoro Tro,nycKoB.
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OrpauuueHnn (4.4\ perJlaMeHTHpyror l{aKcHMaJIbHo AorIycruMylo no

ycJtoBLIsM y0roiruunocr,n FHApocooPyxewtft (nrn6o ycJIoBrHffM pul6noro

x0,3s tlclB a ) cno'p,ocrb 3 a'noJIHeH !I n rB'o.x,ox p aHHJtHul.

OrpaHuuegnn (4 5) rHocflT r{trcro sHeprerrr,qecrnti xapaiKTep vt ofliPe-

AeJIffIOTCff 6alafi'Cov M,OIIIHOCTH B SHepl'OO?I;CTeMe. Harnplvep, }!HH:LIMaJIbHO

Ao[ycTHMafl MouIHocTb (ra.pa,urrwpOeaHruar) XMr"c -tr, OfnpeAeJrseTcfl MH-

HII,Md"{bHbIM yqacTHeu f3C E nOKpblrHu rpa{UtKa Harpy3o'K SHep'rocHcTeMbI

(n,pa erou TenJIoBbte STaHIIHH pa,6Oraor c no"nsOft ,t*oultrOctrp)'

OnpaunueurttR (4.6), KacarcutHecff nr1a,xoeol? MolIlHoc'IlH f3C, - 3ro

KparKorBpeMe,HHafi MouIH.o,cTb (iHa nep'HoA mIdKa Hafpy3'oiK, T. e. Ha I{e-

cKo,,IbI(o vacoe ), KoTolpyto f9C 'MolKeT rpa3BiHBaTb. Ecnn 'tt;pll ua6pocax

Hanpy3I{H f3C e qacbl inu:K Ha[Iop f3C se fi3MeHfleTcfl, Htrrr H3'MeHflercfl

i\rrrHoBeHH,o ,B coolBeTcrtsllH co cTafiuoHapHofi xpurnoft cBf3fi pacxoAots w

ypore l r re f rHH}K iHe ' ro6seQa,To |nHKc lBa f lMo t l lHoc ru f3Cf l t sJ I feTc f fQy , r r xuue t l

To,'rbr(o ,Hdrflop4 fOC (nrrcorsax Mor.uH']crb CInpeAe,'IteTcfl .nrHIrrneft onpaHH-

qeH,Hfl ,no ryp6H,tie HJII reuepalopy). Ecnlr B H[I]KH'e,M 6se$e npofl '8"'If i loTcfl

HecrarrfloHflpHbr€ .ffBJreHinfl n x,ofie6a,Hrnfix ytpoB,Heti BoAbl, T'o flHil(otsafi MoIu-

HOcTb f3C onpele,,If leTcq 6onee c,IIoiKHo. B raxnx c1yqaffX c gonycruvoit

[onpeunuocTbto nwt(orBafl MotqHocTb f3C Mo>KeT 6ulru n,pe4cTSrBJi€'I{3 KaK

QyHr<Ulln cpelHercyroquofi Mou{HocrH f3C ilr cpe,4HecyToq[Ioro Hanopa

fAC, Ta.xan 3agilrctrMocrb crpolaTcr 3?pd'H€€ ,H2 ocHoBe cep'l iH cneullaJIb-

HbrX rpa,c{€TOB c yr{eTo-\.r HecTauHoHapHbrx pe)K+rMgB ts HII)*(HeM 6'"eoe f3C.

Orpa,rirnuerHrllf l no cyMMa,pHoll e'Heprnlr f3C H no cyM,rr'rapuOr? n'nxotsoll

$tou-lHocTu f3C yuurbtrgatoTcf ", 'IHtrIb ,u,,rfl SHepfocllcToM c Ao,cTaroqHo pa3-

BllrblMlH flHH'HtlMH gJIeKTponep'eAa'I{'I l '  KoFAa rB'o3Mo}KeH 83a'HrM'oo6MeH Moul-

HOCTu;MtH MelK,ty pa3,iIbtMH qaCTfl,MH 3Hep,rOCHcTeMbl. B TeX )Ke C.'IyqaqX,

KOftra ra,xofi iB3aiHMOOdveH MOtUHOCTflMIH 'HSBO3M'OX(eH, B AOno,IHeHIIe K yc-

JtoBHRM (4.5) V (4.6) !,o"'Ix(,HbI yqgrbllBarucq noAodHHe )Ke ycJIo'BHfl Atlf l

Herroropbix orAe,'rbrHbrx f3c una rpynn f3c.

CQopMyJIHpoBa11af l .3aAaqa (4 .1 )  o rHocgrc f l  K  KJ Iaccy  3a '

Aaq HeJII4HeI?Horo nporpaMMHpoBaHnf c JIHHei iHbIMH vr I {€,1H'

Het?HbtMH orpaHLIqeHHf lMH B Qopue paBeHcTB H HepaBeHcTB.
He.nr. inef iHblMI{  orpaHHqeHHflMH orHocaTe/ ' lbHo nepeMeHHbrx 16

fBrrs iorcf l  orpaHHr{eHHfl  (4.5) vr  (4.6) .
3a[arra (4.1) peuaercf i  c noiv loulblo MeroAa npoeKuuu

fpaAHeHTa, I I3JIoX(eHHoro B r [1.  2.  A,r- I rOpl I rM I IpoeKTHpoBaHHg'
TOI {KH HA NOBCPXHOCTb OfPAHHqCHI , I I I  OCHOBAH HA MCTOAC HAVC-

KOpef iuero crycKa.- 
tr4nQopN{aut{q, Hcno/IbsyeMafi B pacqerax, Mox(er 6blrb pa3-

AeJIeHa Ha ycJIOBHO-f lOCTOf l  HHyIO,  He H3MeH,q lou{yrocq oT.pacqe-

Ta K pacr{eTy tr i l f l .  AaHHOTO KACKaAa' H IIepeMeHHyI'O HHQOpMa-

I{Hro, HHAHBnAyaJIbH,VIS Li ln KaiKAOTO pacrieTa. XapaKTepHCTI4'

KH  f3C  H  BoAoxpaHH, ' I p ILq ,  KaK  o rMer {aJ locb  B  S  3 .1 ,  annpoKca -

rvrHpoBaHbl  no i iHHoMa ] /1H.  B pacr{eTax l lc f lo ' , ' ib3} IoTcf l  Bb lnyKJble

xapaKrepHcr r . rKH r3c .
7- 3133

(4 .  1)

(4.2)
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Paspa6oraHHlle Bo BHI4'1L}-BU fTy nporpaMbl pacqera

A,- ' IHTe"rtbHbIX peX{HMoB f3C opI ' leHTHpoBaHbI Ha JI Io6bie KacKa'

lu f3C, Bc"r teAcr_Bge r lero B bocraBe HcxoAHol l t  HHQopMaqHH

coAepxaTcf l  MHOrOqHc. i leHHble I IpH3HaKH, Xapal(TepH3yFoIuHe

KacKaA: HaJIHqHe BOAOIIOABOAflUIe|O H,'IH BOAOOTBOAflU{efo Ka-

HaJIa, ttoAnupaeT /'IH BoLoXpaHHJIHUIe HI"I]KHeI1 fOC BepXHIoIo

f 3 C  H  r .  n .
OcHoet lnte eJIeMeHTbI aaropnTMa peueHHfl  3aAaql4.  He no'

Bropf is MeToA npoeKULIH rpaAgeHra, H3JIolKeHHbIi l  B $ 2.2 '  y l (a-
, , r r r , ,  n^ i ln  n r r r - la  e  nar / f  o r f r r -T  t  nFont fTM2 -  KOTODble  naJ Ieg

l l 1 , g l Y l  . l l f L , - l - L D  l J v l l v u r r u r v  r u r v r r r v ' r  I  v '  '  
- - -  -  

f

MO}KET 6UTT Bb INOJIHCH NO AHAJ IO|HH.

P a  c r {  e r  I Ie  f l  eBo I1  Q yH K I {  I I  p I  f (x )  npo l ' l3Bonr rc f l '

B KaX(AofI  rpaHHr{Hof i  roqxe AonycTHMgtO_.MHo}l{ecTBa, OnHcbI-

BaeN1oro  cHcreMot?  uepaeeHcrB (4 .2 )  -  (4 .6 )  .

BuqHC,reHHs HaqHHaOTcf l  C 3aAaHHf i  B rpaHul {Hol i  ry t {Ke

B e K T O p a  H e 3 a B H C H M b l x  n e p e M e H H b I X  X :  { x r i ,  i : 1 ,  n ,  i : I ,  m } '

klCnOalSyn OnpeAe,, ' IeHHe BeKTOpa He3aBHcHI, lbIX nepeMeH-

HbrX xr1:Q"t i \ t f icpi ,  I io peKyppeHrHblM QoptuynaPl HaxoAHM

o6teuu B9A9XpaHHJIHUI f3C Ha KoHeU i-ro pacqernoro

HHTepBa"r la

H cpeAHHe 3Haqegt f l .  3a i - t r  HHrepBa, l  paCXOnOB BoAbI  B HI , I iK-

uHri 6ueQ

es6i i :ep i i ' *eu, ,  * I f ( r  -#)  Q*o i , r  *
n

+#ute*or i-r)r  l ,

(  + .7)

(4 B)

fAe Qpi i  -  npHror lHocrb peKH K i - f t  f3C B i - r ' t  HHrepBaJIe

(ecnu'  
'  
j -n fpc -  BepxHfiq no rer{eHaro, To -6epetcn noJIHaf l

npHTOqHOCTb, a B 1pOTHBHOM C"Tyqae -  6Or_Oeas 11pHTOI{-

Hbc6) ;  I  -  HoMepa Bbluepacro.r ' Io>KeHHbIX f3C, Hei locpeAcr-

B e H H o  n p H t v I b I K a t o u { H X  K  A a H H o f t  i - f t  f O C ; 1 i i  - B p e M f i  
. 1 o 6 e -

raHuf l .  pacKoAa BoAbI s i -N{ l lHrep;a."r Ie or i - r ' r  Ao ( i+1)-r? f3C;

f t  -  rutHoiKHTe"r lb,  paBHbl l i  0,864'  l0-4.

vtJ

H i i :Ztoi i -Zu6i  j -AHp.* _LH ,_LH *^o^n,

rAe AHperr -  noTepH Hanopa Ha pe[IeTKax; Af/n -  I IOTepH Ha-

[opa H3-3a , ' IbAa i  LH*^nur r -norepg Haf lopa B orBoAf l I r {HX H

noABoAflutHX KaHaJIaX, paccqHTaHHbIe no cooTBeTCTByrOi l {HM
3ABHCHMOCTSM.

f lo  saAaHHbiM 3Har{eHHf lM H, i  L l  QHoi i  noACr{HTbIBaroTcf l

MoulHocrb /Vrac i i : /V rec i l  (H i1 ,  Qnor i )  u  MaKcuMarbHaf l  Typ-

6unHar  Mou{Hoc rb  / f r . o .o : y ' y ' r  o rp  @) 'Ecnu  Mo tqHoc rb  / y ' p3q ; i  HC

npeBbr lxseT /Vr .orp H ofpaHHr{eHHf  MOIqHOCTH I iO reHepaTopy

1V..o.p, TO y'y'raci i  I IpHHII lv{aeTCfl B Kar{eCTBe MOUIHOCTA fH!,pO3't l€K-

TpOCTaHqHH. B npOrr rBHON{ Cr ' iyqae B KaqecTBe MOII {HOCTH fHA-

poOJIeKTpocTaHIIru 6epercf l  HaHMeHbIU afl ,  kt3 Mou{HocTeft i /r .orp

i ,  /Vr.o.o.^Eo.nee noapo6Ho aJiropHTM pacqera MourHocrl ' l  fOC
paccN{orpeH B  S  3 .1 .

Ann noJlyqeHplf l  cyMMapHofi Bblpa6ornn rgApo3HeprHH
Motqnocru f 3C yMHox(aeM Ha L,t i  u 3aAaHHbie K93QSHIIH,eHTbI
cyToqHono pefy , ' I ; IpOBaHi ' I f l  kcyr i i  H.cy lv lMHpyeM no BceM f3C t l

r iHTepBaJ Ia  M :

i  ( - r )  :  3r , " -  :  I f f . , " , ;A ikcyr i  1 .
L l

B e l < r o p  - r p  a A H e H T  I { e , ' I e B o  l i  Q  y  s  K u  H  H

d f  - l  - t - .  i - \ n , i - r m , \
d x - l d r r i '  

t  '  
J

BbITIHCJI f leTCf l  B Kai i i ! .o l?  TpaHLIqHOI? ToqKe AOnyCTplMOrO MHO'

XrecTBa H Hcnod'tb3-VeTcfl  Ai l f l  QOptvt l tpOBaFIplt t  HanpaBJ'IeHHfl

ABHiKeHHf l ,  3a f  paHI iUy Aot iycrHvtof i  o6nacru.
A. r r ropr . r rM Bbl t {Hc. ' teHr I f l  BeKTop-rpaAi ' IeHTa ue"TeBoi i  QyHx-

ur{H BI (J i lOqaer  B ce6n HecKOJIbKo 3TaI IOB.

CHa.{a"' Ia Bbtqplc, l f f  loTcf Bcnol{ofaTe"r-IbHble IIpOH3BOAHble :

I  d i , ,  i
npor . i3BoAHbre 

ld : j ,  
q i . rc r leHHo paBHble L I3r ' leHeHHIo Bblpa-

6o rx l t  fHApo3Hepr t i I i ,  Bb t3BaHHoro  eAHHHI IHb IM H3MeHeHHeM

ToiTbKo pacxoAa Qr i i  Ha AaHHot l  fOC L i  ToJIbKo B AaHHoM

HHTepBaJIe (yposnH H o6tevst  BoAoXpaHHJIHUI  ocTaiorc f i  He-

r r s M e H H b r M H ) ;
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hpoHaBoAHbre 
{+;} 

, qlic.,,reHHo paBHbre rr3NreHeHrrro Bbrpa-

6o rxu  fHApo3Heprp rH ,  Bb I3BaHHOMy e [ ,HHHr {Hb IM H3MeHeHHeM

Tor, IbKo o6teua 'V i1  ToJrbKo Ha AaHuof t  f3-C H To" IbKo B AaH-

HOM HHTepBaJre (pacxoabr  BoAbI  r {epe3 f3c npH sroM OCTaroT-

cf l  Hen3Mer iHul tH) .
BttqnCaeH?Ie BcnoMoraTeJIbHbIX npOH3BOAHbIX OcyqecTBJIf l-

ercf i  rro cJieAyIoIqHM Qoprurynavi [68]:

d f ; i  . ,  r  ,  l d V r * r i  d M r : c i i d Z " 6 i i \ .

ffi-at tRcy,i io ii \ d-O;--dq Wi J,

- 1- 
dff"g"'r- 

-%', 
dza6'cPi' i .\ , 14- 10)

f lk"v, inbtn oa,n W-ruW )'  
\ ' t

4 /

rne r)M"" dfft '" 
-orHoctl ' i 'e.rrtgnte rrpt'tpocrbr F3C no pacxoAy

der:c' dHy-orHocn'i 'e'rrlsnte 
fipt' lpocrt

dZ16.
r{ Hanopy, -,r#-qacrHafi IIpOH3BOAHaf or xapaKrepl',Icrl ' l l(

BepxHero 6oeQa : 
dZ'a 

. %-qacruble npoH3BoAHbIe L' 'r Xa-s '  
d Q r r 6 ' d z z 6 . c p

paKTepHSTHKH oTHocl ITeJIbHbIX npHpocToB'  HeO6xoAHNlb le  AJI f

pacqera nO KpHTepHIo MHHpi l , fy lv la  pacxoAa TOnJI l lBa.  B pacue-

Tax no KpHrepHro i l {ar (c i . r i l ryN{a Bblpa6orxu rHAp03Hepl ' ! lH

b  i i - 1 .

B BbrrreilpHBeAeHHbIx cbopvty{1x- He
hr* or HanoPoB vr vtoursocrel i  f3C-
MOCTb Hlueerc f l ,  To yqer  ee oqeBl IAeH'

BxoAqu{ne B (4.9) LI  (4.10) rpoLI3BoAHbIe
dM.r" dM.r"

dQ.r" 
'  

dH 
'

dZ*r,, dZ^u 
,, 

dZa6.cp 
,, ierKo Bbtq6c,Tqlorcf nyreM 4uQQepeu-

dZe6.cp 
'  

dQn6 
! r  

dV/

qHpoBaHHf l  coorBercTByloulHx xapaKrepHcrHK r3c '

Kar HeeecrHo, xapaKrepr.rcrrrKl l  
qb n 

# 
tt i l Ieior pa3-

pblBbt HenpepbIBHOCTH B TOqI(ax,  HaxoAf luI I ' lXcf  I {a "r I l l -
HwfrX OrpaHl{qeHHfi nO il ' laKcll i l taflbtiofi 1\iO1IIHOCTi'I Typ56Hbl LI re-

" .putopi .  
Ecl t t  f3C pa6oraer B 3oHe Ao 3rLIX orpaHl ' lqervi i l ,

d'\tt. 
" 

Ji- orjrprqHbr or HyJIfl H BbttIHcJIrI.oTctlnPoH3BoAHble -dfl 
di?.r.

/ '  ,  dM'=" r i  dZ"5 ' ' r i i  -
\ R c y r i l o i i W ; W -

i/- q\

yqTeHa  3aBp l cHMOCTb

ec"{H TaKaf l ,  3aBI{CH-
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4raQSepeHuupoBaHHei' ' I 33BHcl' l ivlocrH ff. '" (Q.r",H)' EcnH NIolrI-

Hocrr f3C orpaHaqe"l^, nP.oerlbHori Mouluocroo 
,lrT"l6nt*ol_ 

ro

peKON{eHAVercf  6par l  1 '1""  -0,  a np0?I3BOAHVIO - onpe'- r * - -  
de . r "  

'  d f l

AeJIrrrb AI4QQepeHIIHpcBaHI4eM 3oBHclllvlocru ff ' .oro(H)' Ecnlt

MoUIHocTb f3C orpaHHqeHa npeAeJlbHoil MouIHocTbIo reHepa'

d^I,^n ^Ar

TOpa, TO f _0 r'r " '.",t=" :0. Halnqne pa3pbIB'B B xapaK-' - r - '  
d Q r . "  d H

dN"". dl/ t=..  --^2a.-=-,12Lrr-r# p nArrrtr-
TepHcTHKaX 

7 i :  
v l  

;0*  
BFIOCHT Pt tA  yu i lud lnEnr l ru  D vLsv

HHe 3aAar{I4 fpaAHeHTHbIM MeTOAON',I.

Ons6 nOKa3a,T, qTO xOpOilHe pe3yJIbTaTbI AaeT C'/TeAyFO-

rqHfi flyrb peIrIeHHf.

I-iycrt npoll3BoAHafi 
# 

t roqKe JCt"

Hufi  npou3BoAHofi (pac. 4.1). Pa.so6lela

npoH3BoAtron 
S 

Ha rPH 3oHbI:

Jc < Jcx - LN, x* -Ar( Jc4x'** Ax, Jc > x* ! L'x'

e I  n  I I I  3oHax rcHo,  a Bo

aI I I IpOKCHMHpyeTCf l  J IHHef IHbIM

orpe3KoM A 'B ' ,  nPHqeM r {eN{

MeHbuIe Ax, TeM TOr{Hee an-

I rpoKcHM autn.  Toqxa x*  B

AaHHOM Cryqae  ec rb  3Haqe -

HHC MOTIIHOCTH f3C HA [IH-

HHflX OrpaHHcIelP^Hfl.  no MaKcH-

MaJIbHoIl MoIIrHocrH TYP6HHbI

H reHeparopa,  a  L 'x  -  oTKJIO-

HeHHe MoIqHOCTH a/V.r" or

nDeaeJIbHOH AOIyCTHMOII

Mousoc rs .  3gaqeuae  AN. r "

AOJIIKHO 6UrS He iYIeHee rofo

H3MeHeHHf l  MOIIHOCTI ' , i  r3C,
Puc. 4.1. Pu.Oot" 

"X:Xp".pbIBHocrH 
KoTopoe HMeeT Mecro Ha oA-

!v-
dt

Brtquc",renne npoH3BoAHo14
//  soHe HcrHHHafl  nPoH3BoAHaff

xapaKTepHcTHKH

I4Meer cKaqoK 3Haqe'

o6"nacm onPeAeJIeHI{fl

Hof i  HTepaIIHH rPaAHeHTHoro

l 0 l

t tA t  1 *  3 *+A,x  f



€r Apodnrr ,  Ao6uBaf lcb 3aAaHuott  toquogr l l  B annpoxcl lMaUt{t l

Hcrr{HHbrx xapaKrepHcrHK +"t u dlI','"
' ^ ' ' - t '  

dQ.r"  dH

flpo,to.nxutvt paccMoTpeHLIe nopflAKa BbtqHcJIeHHfl r{acTHblK

d;  Df ; i  'D f ; i
npor.r3BoAHbrx 

, \ .  
I  loci ie r0ro KaK BblqHcJIeHbl T0_,.  

Lr  6V; '

BllqlacJltllorcfl npon3BoAtfbie 
# " #r, a no HHIVI - rI I'tcl(o-

of
rv rb r t r  l l l JU i ls rJu l . {Hbrc  

u ,
0f^

t{epe3 #- o6ogHaqaercf l  npon3BoAHafl ,  qr IcJIeHHo paBHar
.  oVa i  i

cyMMapHoMy H3MeHeHHFo .Bbtpa6orxu  fOC ( "o  Bcex  HHrepBa-
JIaX paCqeTHOrO nepl tOAa),  BbI3BaHHON{y eAl lHHt{Hbl lv l  }13vleHe-
Hr4eM TO/rbKO paCXOAa Qe; i  Ha paccMarpHeaeuof i  i - f t  r3c

B paccMarpHBael{oM i-vr  HHrepBaJIe.  AsanoruqHo qepe3 gL
51Vi i

o6osHaqaercq npoH3Bonuai,  t IHc., ' IeHHo paBHaff  cyMMapHoMy
r,r3MeHeHprlo Bbtpa 6orxvt  f  3C (eo ecex HHTepBarax pacqerHoro
rrepHoAa),  er tsraHHoMy eAHHttqHbIM HgMeHeHHetvt  roJIbKo o6te-
Ma Wi1 Ha i - I? f3C e i -NI HHrepBaJIe.

/{nn racKaAa f3C cnpaBeAJIHBbI cJleAyto:uue Qopnry,rtt AJItI
6 iq diw"

Bbrqllcr'reHHfl 
m; 

vr 
r;,

8 f q  _  6 f i i  / .  r ; ;  \  6 f ^  t - i i  D f q

ffi-r#+ (, 1 - E ).Gq- +M; -a-oil;ffi '

W:+ffi+f #,
l - i + 1

=dr  :  , ,  , r=  
Efq  

_-  F /  :y .  (4 .13)
, 4 - E W T Q ' i  

- ' t t c z i  
A W '  \ 1 ' L v ' t

B  r . a q e c r B e  H a [ p a B , T e H H f l  s :  { s , i ,  t : I ,  n ,  i : I ,  * )  A B H } K e -
HHrr 3a r-paHHuy 

r"" i "?#rtvtoir  
o6racrt t  6:p*. ;  rpoeKI{Hf BeK-

r o p - r p a A r r e H r a  ? : {  +  , i :  l ,  n ,  i :  I ,  m  I  H a  o r p a H r t q e H g s
dx I dxti ,

B QOpvre paBeHcTB I Io 3aAaHHbIM o6le\ , laM H&IIo; ' IHeHLIf l  BO71O-
xpaHr{ . I IHur  f3C Ha KoHeq nep} IoAz per ! ; lHpoBaHHf l :

\v^, - 1y_,
x r i  - T  x r i  * . . .  +  x n i :  - - T -  i -  l ,  m ,

r le  k -  Macr i l ra6nnr f t  IuHox in rerb ,  paeHut i i  0 ,864 ' l0 -4 .
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(4 .  I  1 )

(4.12)

KovrnOHeHlU HCKOMOTO BeKTOpa Bbl r iHc"qf l rOTCf  C I IO-

Moilrblo MHolKnrener? II  arpaHX{a (2'28) :

l l sMeHeHrt f l  He3aBHcHN{bIX nepeMeFlHblx  npH

uy Aonycrnuoft o6lacrn HMeior BHA

(4 . t4 )

xoAe 3a fpa l {H '

g-( t l1y* in,  Hly^ur,  l lgn6min,  l lqw6ma-" .  .  . ) ,

rAe, HanpHMep' I IoABeKTop t t tu- I in: . {uto-^tr  t i }  cooTBeTCTByeT

onpaHHr{eHHrM Tlrra W*,.  r i4.V; i (x)  (  W*n* i1 H T '  A'
B Kar{ecrBe Haqa.{bHgro npn6naxeHgf l  A71q BeKTopa AB9H-

cTBeHHbIX [epeMeHHbix  u  f ipH [epBOM npoeKTI IpoBaHuH 6eper -

cf i  BeKTOp C HyJIeBbIMH KOMnOHeHTaMI' I ,  t lpH nocJieAyiol l lHx

npoeKTHpoBaHHflx -  3Har{eHHe BeKTOpa u,  cooTBeTCTBytouee
pbxarnry fOC B npe.[,blayurefi rpaHurlHofi roqre.- 

f ioC;te Toro KaK onpeAeJleH BeKTop u, HaxOLHM coOTBercT-

Byrouree cocroflHne ncxoptofi npoeKIIH kr J,.- {?ti} :

d i  t * d i
S ; ; :  t ,  - - '

d x i i  n  
H o x T l

" ( v + l )  
: . ) t " l  - o r i l ) i  a . . - + ,

i i  L i  "  L l  m a x l s ; ; ' l

rAe ?l:,, - rpaHnqHan roLIKa ria v-ft HrepaUHH MeroAa ilpoeKq?il l

t ' .) - KoNinoHeHTbl BeKTopa s' onpeAeJIeHHororpaAHeHTa;  s , ,

B rpaHr4qnor? roqre {t;,} Ha v-ft }IrepaUHH I\teroAa npoeKUHrI

Paeo6leM AJIg y lo6crna BeKTop He3aBHcHMbIx I IepeMeH-

Hbrx 1,  Bo Bcf loMorate,r lgOl i  3aAaqe (2.9) Ha i ioABeKTopbI '  co-

orBercTByIoIUHe pa3HbIM THIIaM 
'  

orpaunueHut i  B QOpve ue-

paBeHcTB:
( 4 . 1 5 )

? - r c -  L n * .
2

Bexrop Lx: {Ari i}  rPeAcraBI{M
cyN{MbI :

(4.  16)

B BHAe c,reAyrouleft

[x -- Lx*a Atrqao -u Arq" l- AJr" * Arr.u,,*, (4'171

10.3



rAe oTAeJIbHbIe cJlaraeMble BbIpalKaFOT o6parHyn peaKqHro

orrpeAe.reHHoro TH[a OrpaHHr{eHHfi  Ha } [paB" ' l f l lOUIHe napaMe-

rp;r .  Ecrrn orpaHuqenns 3aAaHHoro rnra He Hapyuaryrcl '  ro

obpatuar peaKilufl oTcyTcTByeT H cooTBeTcTByIolIIHH r{fleH

B (4.17) paBeH H1l"-rCI.
f lpeanonolKuM' r ITo B npou,ecce npoeKTHpoBaHi iq

HHTepBaJrbHaf l  H nHKOBafl  MorrrHocTH Ka)KAOir f3c e

HHTepBaJIe npeAcTaBJIeHbI B JiHHeIIHOM BH'4,e:

Nrecr i '_  o lo , ,  f  a j1 )Q. r . i i ;

ffnec na,i i i  : c'(; ' ' ;^,ta , j] lOrr.,,

cpeAHe-
r(a}KAOlf

(4. r8)

(4 .1e)

Pacqet rosSQHuHeHroB o',ol , o: ' l  , ,: ' l  ,  t:t l  npoa3BoAnrcn

B npeAbtAyulef i  rpaunun_ot l  ToqKe c HcIIoJIb3oBaHHeM pacxo4-

HbIX XapaKrepracr lax f3C H QyHxLlHoHaJIbHbIX 3aBHcHMocTeI l

Nrecnuxtj-tp (Nrec;;, H i) .

Vqurn leaq coorHo l l IeHnf l  (4 . i8 )  H (4 .19) ,  a  raKX{e  J IHHeI?-

Hbrf t  xapaKrep cBf l3et : I  lYi i@) i  Quo;;(x) ;  Qs; i ( r )  ,  Al l f l -  BbIqHc-

JreHHfl COCTaBJIflIOi.qHX BeKTOpa LX, noflyrlaeM CJIeAyIOUIHe

Qopuy.nnt:
n

Axwi i  0,864. 10-* X 
Lt . r ( .u,r , ,nox1i  L!rv-^r 'nt i \ i

1 = l * l

/  r ; ;  \
A to *u , i : \ ! q *a *ox i i  ' - uqna* ,n ,1 )  +  \ 1  

-  
E )A "Q"u ,  t i + r l  *

a i i

L- - -  A tonu ( r+r )  ( i  + r l iI  a f i +  t

L*er ,  i :  
(ueu max i i  

-  ueu min i ) i

.  i l ) z  
/  t " \

Dxt*i i: e;; (uz,v max i - utv,.*tnr) + (t - 
d 

Axrr, ( i+ry *

+#- AJCrun (r+r)  ( i  +r) ;t  A I i +  r

Atr,r, nux li

+ . .

+# Lxr rnHx (da l )  ( i  + t ) '
- - L  i  I

B AOnOJIHeHT{e yKa>KeM, r{TO Li I f l  yqeTa ofpaHHqeHHH

e QOpue paBeHcTB no 3aAaHHbIM o6 levaM HanoJIHeHHf l  B9AO-

ip i " i rn rur  fgC Ha Koneq I IepHoAa pery i lHpoBaHHn B (4 '16)
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BMeCTO L,x:1Axi i )  Heo6xoAHMO HCnOJIb3OBaTb HanpaB'/TeHHe

nr; :  tu*, i )  )  Koropoe f lBJI f iercf l  l lpoeKuneft  HanpaBJIeHplt l

Ax Ha orpaHnqennf i  e Qopu-e pa.9ey93B' ,  -
Borqncf lqercf i  Ax* noAo6no (4 '14) no QopMyJIe

, L
o* * i i -  6x i i  - ; to " t ,

{ -  I
l -  r

B u q H c J I e H H e  K o M n o H e H T  B e K T o p - r p a A H e H '

r a  r r e , ' i e B o t I  Q y H K I T H H  ( 2 ' 9 ) '  B e n r o p - i p a A n e H r  r l e r e '

Bor? Synxuara n 3aAaqe KBaApari : ioto nporpaMMHpoBaHHfi

(2.9) oi lpeAeJl f lercf l  B roqKe' ; : {x i i }  H npeAcraBJl f ier  co6ot?

BeKTOp oTKJTOHeHHfl  pelKHMHbrx napaMeTpos f3C oT cooTBeTCT-

Bytournx rpaHuu Aonycrnruof i  o6nacrn'  f lo ceoef i  crpymype H

O6OSHaqeHHsM BeKTOp OTKJIOHeHI '1I |  A 5OJIHOCTbIO aHaJIOrHqeH

BeKropy , ,  t -  t f l  
(Lov  ̂tn ,  Lw *o* ,  Aq Ho * in  '  '  ' \  '

I4cnonrsyn onpeAe/reHHe (2.1 1),  BbInl I i l IeM Qopuynl t  AJI f l

BbiqHcJIeHHfl  KOMIIOHeHT BeKTOpa oTKJIOHeHHft

L tv  ̂ o*  i  i :V  max i i -W , iG)  I

Lw ^ tn  i i : -Wmin  t i *V i iG) ;

Aq rio rnax i i-Qu6 max ti-Q'o ttG);

A q  u 6  m i ,  i  j : _ . Q n o  m i n ; i * Q " o  U  ( i ) ;

Aq 
"  

max i i :QB f t .er  i i - -Qs; i  (0 ;

A c  
"  

m i n  i i : - Q "  ^ i n ; i - f - Q "  U  ( ; ) ;

Lr . ,  ̂ o*,  :XNrr.  max i -  Xf f r r"  ,  (?) :

Lr .u*,n,

Ar.v n"* min i :  
-  IN.r"  .ntrr< min,  *  Ef f r r" .  nu*,  (?) '

PexHl, tHl te napaMerpbl  Wi i ;  Qn6 i i ,  Qn;; ,  Nrec i i ,  coorBer-

cTByroulge 3HaqeHHIo BeKTOpa x:^{xii}, oflpeAeJl-ftoTcfl Ha oc-

soe'e 3aLaHHol ' t  cxe:al l  KacKaAa fAC, -VpaBHeHIaf i  eoAHoro 6a'

' raHca H coorHouren i r f i  BHAa (4 .18)  w (4 '19) '

Aas ycKopeHnr cxoAHMocru npoqecca i lpoeKTHpoBaHHfl

BeCbMa nOJIe3HbIt \ {  sBi l f leTCfl  Mac[ITa6upOnauue BeKTOpa oT-

K.r ' roH€HHft  A.  Korrnor ieHTbr,  cooTBeTcTByroxdHe OrpaHHtIeHH.f lM

( 4 . 2 ) ,  c J e A y e r  y l t H o ; * ( a r b  H a  H r p  i / ( 0 , 8 6 4 ' 1 0 - 4 ) ,  o F p a H u q e i { H -
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f rM (4.3) ,  -  H& L, t ;H.p; ,  orpaHHqeHaf lM (4.4\ ,  -  H2 L, t ;H,p i  14, ,
m L f

HaKoHerI, orpaHHrIeHHnM (4.5) ,  -  HA )l  
1ff i i  Otr.

f:, 
*ii

i l,ns cJio>KHbrx cxeM KacKaAoB fOC onpeAe,'IeuHbre TpyA'
HOCTLT .  COCTaB/TSeT 3aAaHHe Har{a. / ' IbHoro (UCXOLnOro) pe}KH-
Fra cpa6orxn H HanoJIHeHHfi  BoAoxpaHHJIHIIT l3C, yAoBJIer-
Bopr iou{ero 3aAasHo/r  cncreMe orpanur leHult  (4.2)-  (4.6).  f lo-
aroMy 6yaevr HcxoAHTb H3 Toro, qro HcxoAHttfi pex(HM l'3C
He f lBJrf lercf i  Aoi iycrHMbIM. BosHnraer gaAa.{a BBoAa HaqaJIb-
Horo pelKr.rMa fOC B AorycrnMylo o6racru.  B cnyuae nuseft-
. ,^ : . ,  ̂ - ,^^ , , . . , .^ , , . . . " -
nu l l  LYILrErv lD l  u l  P4r ln . rgnHy l  AJ t> t  rJ rJvAd Ps .a l \ l lwrc l  .E '  Aur ryL  r  n lYry r \J

obnacrn AocraroqHo oAHH pa3 peunTb 3aAaqy npoeKrl, IpoBa-
HHn ror{Ka Ha rroBepxHocrb orpaHur{euaft i lo a/ iropgTMy, Hg-
JIolKeHHoMy B S 2.2.

B c"r iyuae HeJiul lef iHorl cnc'reMbr orpasuqeHsfr B HaqaJl lHoft
roqxe x(b) rpe6yetcr ttpoagBecrn Jrr{Heapnsarlnro cncreMbr or-
paHHveunti  (nyctr A(0) -- MarpHI{a JIHHeapHsoBaHIIot i  csc'reutt
orpaHuqessfi. B roqKe x(0)) H peunTb 3aAarry npoeKrrdpoBaHufi
TorrKH 1(0) Ha nofiyr{enHyro JrHHeapHgoBaHnyro noBepxHocrb.

Peruesue o6ogsaquu qepe3 ffoi.  B ,oo*. .3ol BHoBb noBropfl-

eM JrHHeapH3aI{Hro cucrel{br orpann,renura (rrrarpuqu .6' tol).  Ec-
,^\

Jrpr a(u) yAoBJrerBopfer cucreMe , orpaHnqesnft c uarpu[eft

fitol, To .?ol - ucxorvrsrft Aorrycrnr,rufi pex{Hl{. B npornBHoM
cryqae seo6xoAr.rtl,ro ttpoAoJr]KHTb npoqecc npoeKTHpoBaHHfl

ToqKH v(o) orHocHTeJIbHo cHcreMbl orpaHuqeunfi  c narpnuefi

A(0) H T. A. Irlcc.ueAoBaHtfr. noKa3aJrr4, r{To AJrff noJryqeHufl pe-
rrieHuff 3aAaqu tto BBoAy pe]KrrMa f3C B AoflycrnMyro o6-
JIacTb c ueo6xoAnvoft roqHocrbro AocraroqHo oAHoro-LByx
srat toB /rnHeapH3ar{trH gaAaHrior? cprcrenrbr orpaHHqeHufr .

OcraHonHMcf Ha yr leTe Heapluei igblx orpautt . IeHHIi .  B pac-
cMarpr rBaeHro f i  3aAaqe (4 .1 )  onpaHr{ r {eHr r f l  (4 .5 )  H (4 .6 )  nB-
Jlsrorcf  se,uuuef iHbrMH; HerprHer?irocrr  o6ycaonj leHa HeluHef i -
HbrM xapaKrepoM pacxoAHbrx  xapaKrepHcruK fOC H QyHxr {H-
oHaJIbHbIX 3aBHcHMclcrefi y'y'.r" nrrx:rl ( ly'rr", H) . B cBq3H c
arHM yqer Henuget lHocrn npeA,. ' Iaraercn ocyuecrB,/ ' I f lTb Ha oc-
HOBe JlrrHeapprsarywld pacxoAHbrx xapaKTepr.rcTr{r(  H 3aBHcHMo-
cref t  l / rac nrrx:Q (Nrr .  ,  H) B onpeAe" ' reHsol i  3oHe H3MeHeHHff
,volr{Hocref i .  I luHeapu3aqtrro c"Tel ]yer npoH3BoAtrTb B xaxAola
rpauHuHor:r  ToqKe rrepeA xoAol ' r  3a rpaHHrIy 4onycrnuoi i  o6-
i racrn.  3oua i IHHeapH3ar{rrH Aoal t i * iHA 6rr t t ,  se MeHbIr Ie,  qeM

A14ana3oH rr3MeHeHHfl rl ior,IrHocrefr f 3C nppr [oc;'I€AoBarer'rb-
HoM nepexoAe H3 oAHoir  rpaHrrt{Hol ' r  roqr<u B ApyryFo. Kpanne

r 0 6

rto ,KpHTspHro Mar@EManunoft rupa6onnu 3Jl€KTpogteprufl-r Haqt4uaercfl c 3a-

f l ,BrHr t r f l  HaqaJIbr IorO pe>K, f i iMa x(0) ,  KoTopoe B TIxpHHII ] I r Ie  Mo)KeT Yl

He yAorBJreTtsopflTb 3a,Aauuofi cucreMe olpann'.lenufi. fla.rree peulaercfl sa-

Aa ,qa  B fBoAa  r raqa , r I b tHO, ro  pe lguMa  f  3C  B  AO[ycTHMy lo  o6nac r l

6es y,r{era ,Hefl,H,.aIeftHbIX orpauuueurfi (45) w (4.6). BrsoA pe)KEMa f3C

B AOnyCTn'.Vyn o6,rra;cTb ocyuecTBr'IfleTcfl Ha ocHofBe n,poeKTfiipofBaHHE To'qKIl

lc(o) wa rno/B,epxHocrb ofpa*rrlrqesuii c ,Bbrfi'BJrorrneM Bonporca HBCoBMecr'HocrH

saAaHHoft cryIcrelrbr olpaHnqeHurl. EcnH crlcreMa onpaHn,r{enuft HecoeMeerf,ra,

To perxeHue 3aAar{r{ (4 l) 3a'KaHr{rI{BaeTcs. B EpOTIIBHO}I clyqae nofiyqaeM

A O n y c r rli l,r sr r? p e )K,H M fiol ('npanuquafl roqKa LonycrHMofr o6na'crn),

Bbtr{nc.i'IfieM rlerleBylo SynrcUuro i(r) LI BeKrop-npa,AHeHr#f?ttil ,r]r4ftIea'o x '

pII3yeM pacxro4ssle xapaKTepI{crInI(H f3C n Symr-lru ly'"cc.nu*:Q (Nr"., H),

ocyueclrB.rlfieM ruar 3a fpaHl.Iqy gonycrrnuoil o6nacrn n pegaeM Sa4a\y

npoeKTHpoBaHrHff TorxKH rrla noiBepx,HocTb onpaunveu'uri, B,Kiiloqafi v il'AtHeA-

pH3oiBaHHbIe onpanuqeu,wn (4.5) ,lt (a.6).

3Aecs ,Bo3McxHbI A'Ba peIrIgHHr. flepmoe: ec,"IH cHcreMa orpaultueHufi

oKa3btB,aeTcfl H,ecoBrllecTHorl, To [.IueTcrr rIIrPOOIIqHfl T'OrtliKLI Ha IrOBepx{iocTb

olpa,Hr{qerHuit ft.2)- (4 6) c MfiiruMaJIbHbIM HapyrIeHHeM orpaHuqenufi (4 5)

H (4.6). flocne ro.ro KaK peuelrne nali4eHo, coorBeTcrlnyIouIHe nrpeAerbl

B onpa,HH'r{eH,Hflx (4.5) u (4.6) Korppeilrtrpylorcfl Ha pa3rMep HapyuIeHHn

c qe"rlbro ycrpaH,eHLIfi HecoBlvrecTHocTlI sa[,ag,Hofi 0HCT€:MbI o'rpaH'nueHNfi.

fla.nee npo[ecc Bbi:q,r4c.]'IeHHi.r eeAercq corJraoHo o6ureft cxeMe opraHH3aufirH

BbIqHC,'I ,HTe;lbHO,fO npOUeCCa, H3,' IO)KeHHOTO,B S 2.2.

Bropoe rp€rxeHn€: ec.irlr cncreMa orpannveuHli o'Ka3bl,Baercff coB'Mecr-

Hoi'r, To Hax,oAHM npoeKqlrrc Toiqu{H ,Ha fiolepxuocrb onparufiqeHwil u rpo-

Ao/Tx(aeM npouecc co'r,ltacHo o6uteir 'cxeMe, l lsroxsguoft a S 2.2-

OrMerfi,M, rrro us;roxe'unsrfi Bbrule aJrnop[{,TM npaiKTH^IecKlt 6'ee H3-

neHeHHr:r MolKer 6strs npHMeHeH :!,i lf l. onru,MHsaIIHIII pexIiMoB f3C no

KpHTepilIrc MrI{lHlI 'My}ta pacxoAa TOnflHBa Ha Ten"IIOBbIX CTaHUIIffX 3He:p'ro'

cHcreMbr ,D.irfl Qnxaltpona'ItHbrx snaqeH'lt11 oTHo'cI,ITe,'rbHbIx tt,pIipocroB b ii

(z ; rs .  t :1 ,  n ,  j :1 ,  m) .

4.3.  OTTTHMH3AT{Hf l  LOi l fOCPOq Hblx PEXHMOB
SHEPTOCHCTEM C |HAPO3JIEKTPOCTAHI{Hf lMVI  NO

KPHTEPHTO MHHHMYMA PACXOAA TONJIHBA C
H C N O J I b 3 O B A H H E M  H H T E T P A J I b H b I X  K P H B b I X  H A T P Y 3 O K

ltrcxoAHue noJrox(enns H npHr{f lTbre o6osHaqeHHA. Pac-
cMarpuBaercfi gaLaqa coeil,tecrgorl orrrHMH3 aL\HH Ha AoJTro-
cporIHoM I iepHoAe pelKaNIoB KacKaAoB f3C r{  Ten, i ' IoBbtx 9"I IeK-

1 0 7



TpocTaHIIHr l  C yrreToN{ noTepb 3r iepf t rpr H orpaHHrreHHri  nepe-
ToKoB B gJreKTpr{qecKoft  cern.  SHeprocucreMa npeAcraBJreHa
gKBaBa./'regrsofi gJreKTpr.rqecroft cxennort H3 r y3JroB c l. roHr-
poJIHpyeMbrMH BII (aro re ilfiHnyr, r,.ryfl Koropbrx yr{HTbrBaror-
cf l  orpaunqeHaf l  no neperoKaM uoutnocru).  B qacrr{  f  AC
coxpaHffrorcfl Bce noJroir(eHHs, Koropble 6otnH H3JrolKeHbI B
npelblAyqeM naparpaQe.

3aAaqa peuaercf l  B .4ucKpernort  nocraHoBKe rrpa pas6ne-
HHU pacqerHoro  t tepnoAa BpeMeHH [0 ,  f ] 'Ha  n  AncKperHbrx
HHTepBaJroB B o6qeirr c,rryqae pasHor? AJiHTeJrbHocrH Lti.

PaccuarpHBaeMafl  MoAeJrb
f lBJi f leTCfl  TaKlKe OA H O K p HTe-
p H a J I b H o r ? ,  H o  B  K a q e c r B e
KpHTepHfl  OrrrHMaJrbHocrH B3f r
MHHHMyM CyMMapHOfO I rO BCeM
TAC oHeprocHcreMbr u 3a ne-
pnoA [0,  f ]  pacxoAa ycrroBHo-
fO  TOTIJ IHBA.

Pacqeru BeAyrcfl rro ral( Ha-
3b IBAC} Ib IM M|HOBCHHbIM XADAK.

repacrnKa'l t  f3C u T3C, H IrpH
sTOM Yt IHTbIBaeTcf l  BHYTPHHHTeP-
BaJIbHaf l  HepaBHOMepHOCTb Ha-
rpy3oK sHeprocHcreMbr u pe-
>KHMHbrx napaMerpoB f 3C H
T3C.

Harpysrca o6reAnHesnoli
gHeprocncreMbr PH B KalKAoM

HHTepBaJre at i  [peAcTaBJreHa HHTerpaJr luor l  rpneof i  npoAon-
x(HTeJrbHocrH qacoBbrx Harpy3oK (nvuxrup Ha puc. 4.2),  a l t -
npoKcHMHpoBaHnot i  Hecxo.r ibKHMH orpesKaMH irpsMbrx (cnloru-
HbIe JIHHHLT Ha pwc. 4.2).  C ynenaqeHaeM r{Hc.rra orpe3r(oB an-
npoKcHMaIIHH yBeaHqHBaercq roqrrocrb BbIr{HcJIeuui t ,  Ho
oAHOBpeMeHHO BO3paCTaer  TpyAOeMKOCTb pacqeTa.

Hau6o.ryee r{eJrecoo6pagnort  rB/ ' r f lercf l  annpoKcnMarlur ABy-
Mff  orpe3KaMH nprrMbrx,  npnr{eM ABe xpaftaae opAnHarbr co-
orBercrBylor Aef icrenT€;TbHbrM MHHtrr \ r lM! H MaKcHMyMy Ha-
rpy3oK, a cpeAHqf l  opAHHaTa of lpeAe, ' iqeTcf l  H3 ycJroBHfi  pa-
BeHcrBa eHeprur l  no Aef icrearentHoi i  H annpoKcHMHpoBauHoft
KphBbrM. !,a"utuer?uee tr3Jro>KeHHe BeAercff r,Jrfl raxoir an-
npoKct{M dlfvtw xpueori npoAoJr)Klrre"ribHocru Harpy3oK.

f lpocreirunM 6yaer cayual t  arnpoKcHMaU.HH oAHHNT or-
pe3KoM npRuoft ,  r .  e.  cpelHeft  Harpysxoft .  Hecuorpn Ha cy-
II{eCTBeHHbIe AJIfl 3TOnO CIyqafi norpctl iHocTH, TaKafl. annpoK-
cHMaUHff TaKlKe HHorAa Mox{eT HC[Io,lb3oBaTbcfi LJlf l opHeH-
rHpoBoqHbrx pacqeroB. l lonyqHTb noc,reAHurl  c.nyvar i  H3
1 0 8

_ 1 ,  n ; 'y :  f f i ;
s; 

'np.aeJrbHbre 
3HaqeHHfl rapaMeTpoB, orBeqanulHe 3a'

Aagsoft cucreme orPaHuqeunfi '
Mareruarrnuecxaq $opvry"uupoBr(a 3aAaqH. B KaqecTBe He-

u o  3 n ( m * r ) .
Tpe6yercn saftrw 3HaqeHHE He3aBHCHMbIX nepeMeHHbIX'

MHHHMH3HpyIoI I IHe cyMMapHorf t  pacxoA TonJJHBa Ha TenJIoBbIX

craHlt t r f lx  sa repnoA [0,  T]  .

n f

f t.X) : !. t B,-. -* min|  \ - -  /  
2 ,?_ ,  

t I
. - l  t - r

14 yAoBneTBopqrcu.I ie eaAasuoi ' t  cHcTeMe Orpanur leHnf i ,

$.20)

1 0 9

o

P;

0 .  T t  f. +
:  A t i

Pwc. 4.2. Kycoqxo-"nunefiHaq an-
npoKcnMauufi HnTerpa.nrnofi xprr-
eofi npoAonlKHTeJrbHocru qaco-

Bbrx Harpy3oK



B 3ry cucreN{y orpaHHqeHnft  not t rnMo (4.2) -  (4.4) BKrrro.
qaFoTcfl c, 'IeAylou{He Aono,' ' IHHTeJIbHbIe OfpaHHr{eFIHfl :

no 6anaHcy Morr{Hocrelt B gHeprocHcreMe

i  P" tr+ i  N" ,r* i  i  -  
> P' '  *rr -  Tutt . :  o; (4.21)

T : l  i = l  T : l
r m r

2 P,-,+ I ilrsc;7
T = l  i : l  T : l

f f t 1  f

\ t  p t  - 1 _  I  N t  \ r  D t  _ ; - O .
A '  i t - f  4 "  r e c i i  

-  
A t  n i T - ' u i - \ J 1

y - l  ;  - l  y - l
I  - r

nor,np€[e,/'tbHhrrvr MorqHocrflrvr fAC n T3C

P" ^in iy{P" iy4P" o,.o* iv',
'  P' * in ;r (  P';v ( P' ^o* i^t i

N" rr" min i i ({".r .  l i  ( f f" .r  c max i i i

y ' l ' . r .  rn in  i i { i /V ' r r "  ; ; { /y ' ' r rcmax i i i  /

(4.231

ro rpeAeabHbrM neperoKaM no KoHrpoJrHpyeMbrM B/l

P" o *in ir  {  P"o ; l  (  Pt 'n max i t i

P "  o  * i n ; z {P 'n  ; t {P ' r  mas  i I .

3auerHu,  r r ro orpaHHqeHHe (4.22)  ecrb orpauHqeHne no
6anaucy sneKTpooHeprHH B HHTepBaJre.

f lpn pacqere [oToKoB MoulHocrH no Bn P" n u vt P'n i ;  ]rc-
noJlb3yloTcfi  Harpy3KH KaK Bcefo 3Heproo6re4nHeHnfl. ,  TaK w
OTAEJIbHbIX NOACHCTC M.

f locraeaeHruafl ga'.aq.a peuaercfl h{eroAoM npoeKuan Fpa-
AHeHTa (utr .  rJr .  2) .  X^m npoeKrHpoBaHnf l  loqeK Ha rroBepx-
HOCTH OfpaHHrreHHft  Hcno.rrb3yercf f  ruoaaQHqnponauuuft  aJrro-
pHrM Xu.n4pera,  xoropul i  HMeer HeKoropbre npeuMyu{ecrBa
no cpaBHeHHro c  ApynHMH aJr ropHrMaMH npoeKTHpoBaHHf l  AJr f l
3aAaq 6oloruoft  pa3MepHocrH.

Paccuorpuu ocHoBHbre  aranbr  peueHnr  3a . (aqn.
Pac,rer qeJreBori  SynxqNra H KoMnoHeHr ee BeKrop-rpaAH-

eHTa. f lpnpaureHHe pacxoAa ror.rruBa LB, Ha v-f t  HTepauHH
onTHMH3aTIHOHHOTO npoqecca (e MerOAe npOeKr{HH npaAHeH-
Ta 9To nepexoA Hs oAHor? rpaHHqHof{ TorrKH AonycrnMoft  06-

fiacrg ?(") B Apyryn itv+rl; BbrqncJrrrercfl no Qopvry,re

fl,e CyMlviripgflanne Be,.u,efcs i io n KoopAgHatairn BeKTOpa He-

3aBHCr{Mbrx nepeMeHHbrx lc i  df  / )xr-  KoMnoHeHrbl  BeKTop-

rpaAueHra i{e/leBor? QYHxIIHH.' 
f locreAoBarefibHo cyMMupyfl f loAcqHTaHHbIe no npHBeAeH'

nof i  Bbrrre Qopuyne 3HaqeHHs ABn, f iof lyqaeM cyMMapHoe

n p H p a U I e H H e T o n f l H B a n o o T H o I I I e H H I o K H a q a J I b H o M y p e X ( H M y .^ 
flepe*oAuM K paccMorpeunlo ti lopuyl AJTr Bbltl l lcfleHnfi

KoN{noHeHT BeKTop-rpaA4eHra. Ha u3UieHeHI4e pacxoAa Ton-

rrfiBa BJIHffIoT JIHtub qaCTHbIe npOH3BOAHbIe i nO Harpy3KaM

TOC (to P" iu,  P,r ,  P'ro\ ,
Bsiee.{,erur 

'Qop'uyabl 
. itJIf i HHrepBaJIa Ltt. Onyctue A,IIf i

yAo6crea H3JIOiKeHHfl  HHAeKcbI i \  u T,  3anHUIeM BbIpaiKeHHf

AJrf l  H3MeHeHHfi  pacxoAa Ton"[HBa B BHAe AByX I4HTeTPaJIOB:

T t  T

A,B:5  s ( r l  d t+  \s6a t ,
0 T r

(1.24)

:TByeT nepBoil qacTI'I JiHHeIIHoH

oJI)K?ITeJIbHOCTI4 fpaQI4Ka Ha-

rrerpaJl - Bropoft qacj:l{ srofo

KBa B MoMeHa t ;  [0 ,  f l  -  Pac-
lePBaJI Al ; i  Tt-  MecTonoi lo iKe-

HHe npoMe)KyroqHoft  ror IKH rpa$raxa (p-nl t '  + '2) '

Pas6Heaf f  o rpe3Kl4  [0 ,  T t ]  u : [T1 ,  T ]  coorBercrBeHHo Ha

Lr w Lz AHCKperHbrx HHTepBaJroB paBHOiI AJIHHbI a H npKMe-

Hsf l  QOpMyJiy TpaneuuH, nOJIyqaeM

B(rA,)  +BI( ' t  t ] l ! l- z

t  -  qlr;  11 - 0, g.,  -  t ; ' (4.25)

Ann BTOporo HHTerpaJra r foptvty" ' la aHaJIOfHIIHa.

Bsrnaureu qacrHbre npoH3BOAHble I Ie/ IeBOi l  QyHxuua

(4.24) no regepaqHr4 T3C AJIf f  qaca MaKcHMyMa Harpy3KH

d B

W 
VqHrHsa n $ '25) H To'  t ITo reHepaIrHf l  B qac MaKcalryMa

BJiprfer Ha pacxoA TonJIHBa TOJIbKO Ha

norvqaeM

HHrepBar le [0 ,  T r ]  ,

T  t  L ' - l  { 1 +  l )  A l  
' L ' - l

( s f t t d t_  T ,  f  B ( t )d t :5 . . ]
. _ l  

- r '  
u  . _ l  "  L /

5 1=o tlAr' "l:o

oB 
'i 

dB dP(t) st -
d p , , - J  d p ( t )  d p , l

0

LBu==+ x
1

L t-l

- I  b'  r  d8(r i1,) oP(t) + dBt(11.t l )  a' l  ' :+\ a,.  (4.26)- 2 IJ \  a"14 oc" '  cte1t1 dP" I
" l = o  l l l

l l 0



.  l IpaHHMaeM Bo BHHrvraHHe Aonyi l Ie'He o ru'erlsocta rpa-
Qaxa  HarpysKn aHeprocncreMbr  (p " . .  4 .2 ) :

lp,,*a t  P"^: P"* 
AJrf l  HHrepBaJra [0, Tr];

P  ( t r -  )  
' f  

l'H\" ' / -  
[ r ."  +t f f f  Arr{  HHrepBarra lT, ,  Tl ;

t  -  7L,,  1- 0@l;,  A, -  T,-  A.r^ [0,  T, ] ;
1 - l

t : . L r ,  1 : i l . i F l ) ,  a - - ' ' - T r  [ r F  l T  T l, '  u z - :  
L 2  

^ v . ' .  [ .  I '  I  _ l  .

C yrleroM 3roro Qopvry"rry (4.26) npeo6pa3yeM K crreAyro-
nleMy BHAy:

' '  + :+ f ' t  b lP( 'L , l t  f  r -z rg l+d P n  ,  
H  

l - t -  
\ .  , , t l -  - t  

r r J  I

+b lp ( ( r * t ) ^ , ) j  l r  - ( , 1  # i ) - :5  Ia , ,  (4e r \
rAe b IP (rt '1) ]  -  3HaqeHH. 

-;5r";; '" ;ot '^L;r."noo' 
^ 

lu'
PAKTCPLICTTLKH OTHOCHTCJIbI{bIX NPHPOCTOB T3C sHCP|OYSJIA,
coorBercTByrou{ee HarpyBKe p e rurol,rerlr /:nAr.

f lpuueunx aHaJrof  HqHbre paccyx(AeHHfl ,  , ,oryqaeM Bbrpa-
)KeHHe Ailf l pacqera npoH3Bo.,tsOr? ue,renoft QynxrlHu no Hs-
MeHerIHIo Hafpy3KH 3Heproy3,,ra AiTr .qaca N,rHHr4rvryMa Harpy-
sow P '

-  L ^ - l

-g:+ F {n rp (rA^)t 2na, I
d P ,  2  u  t  

r  \ ' , - 2 l r  
Q _ 7 ;  

I
1 : 0

+ b IP ((r * t) a,)J (r,J 'ltl, 
) a,.

( 1  - 1 r )  
)

(4.28)

Hec"ryoxHo noJryqr.rrb H qacrgyro npoH3BoAHylo qeneeofi
Qyurcrrraor no H3MeHeHHro Harpy3KH eHeproy3,,Ta B npoMex{y-
ro.rHoft  ToqKe rpaQuxa ,  HMefr B BHAy, qro H3MeHeHHe Harpy3-
KH B NPOMC}KYTOUUOf i  TOqKC BbI3bIBACT H3MCHEHHC B PACXOAC
T o r r r u B a  o A H o B p e M e H H o  H a  o r p e a K a x  [ 0 ,  T i  H  l T 1 , ^ T ] :

r . - l

dB f 
-rr'

ae. :7 Y {u"( ' l^ ' ) l  ;+
1 :0

+b IP (('r * t ) a,)] (r *..r)2r' ] o, +
L" - t  

T r  I

+ )l {u to ('r^,)J lr - z'a --^'--lo
, 4 t  

'  " ' L  ' ( T - T r )  
I '

n 2

+ b

Ha xoHeu,
HHTepBaJIe

.. t- 2^,--l\ a". 14.2gy[P ((r + 1) a")] Ll 
-  ( ' t  + l)  

a -r,)  J, 1

c yqeroM coorHoi i leuun no 6a,raHcy 3HeprHH B

rP: * e" + P*) T, ** lo" + P') (T - T,)

BbrrrH[ieM Qopr"ryny A/rff BbltIHCfieHHfl npoHsnoAuofi qeaeeoft

QyHxqHu no tr3MeHeHHp cpeAHeHHrepBaJI lHOft  Hafpy3KH:

dB _ oB dP" +.dB dP* ++ 
u.'=' :

E:6O" 6P 
'  dP" dP 

'  dP'  dP

_ q ( d B  r + L + 9  t  \ ,=  
"  \F , ,  r , -  6p .  r  dp ,  T  -7 , ,  J '

r rTtr 
dB dB 

. 
dB -qa.THbre HpOr{38O.[,HbI0; OnpeAeJlfleN{ble

r A v  
d p t t '  0 P * '  d P l

X ( , )  - ! t ' - t l  - 4 , g ( u ) ,

QyuxquH , I IarPaHxa
n r ^ n l r m \ ,

n -  \ r  S ,t  -  L  o B , r + Z  1 n , , ^ , { Z  P " , , * I  N " ' . u . i i  - P " " ;  l *
i  - l  1 : t  E t  \ E r  i = r  J

n

+>
n

I S
| .L)

l r  m  \

L r n i n i {  I  o " r * E  i l " , . ,  j - P ' , ^ i  
) +

\ r : t  i - t  /

I  r  p",)+
1.0, 

{ X Pn* )- ff",.;; (Q") - 
/

\ r :  t  i= r

+  I  ^ ,  ( ;  e " i i r t  i -  r , ) ,
i : l  \ ,  - l  /

I  1 3
8--3433



fAe ln"x; - MHolitHTeJrb "llarpaHlKa cootBetcreyrcqr,rrt orrpa-
HHqCHHIO NO 6ANAUCY MOIqHOCTH B i . r ' r  HHTCPBAJIE B qAC MAK.
cHMyMa Harpy3KHi ) ,mrn r  -  MHO)KHTeJIb , / rJalpaHX(a, coorBeTcT-
nyrcqai i  orpaH[r{eHpiro no 6arancy Mou{nociu e l -M HHreDBa_
,]-re B sac MHHHMyMa Harpy3r( l i ;  f rcpi  _ MHOiKHTeno . I Iarpauxa.
coorBercreyrcuaft orpaHaqeHHro tlo 6a;raucy sHepfHH B i-rvrplHTepBaJre;  ?uj-MHOX{trreJlb " [arpaH]Ka, coorBercrnyroulHf i
orpaHHqeHaro I Io 3aAaHHOMy ypoBHio Hano.rrHeHHfl  i - rO nO40-
xpaHlr / rHu{a Ha KoHer{ pacqeTHofo nepHoAa.

E^nn coKparr leHHfl  BbrK/raAoK paccMaTpHBaeM cnyuaf i ,  Kor-
Aa AonyCTHMO He yqplTbrBaTb B CeTH , [ i .

AHQQepeHuHpyfl QyHxquro .rlarpaHxa F ro He3aB'c*r,ibiNr
nepetvIeHHbIN,t  Q",  N,trr" ,  M.r . ,  p,  p, ,  ,  p, ,  noJlyqael t  Qopnry"rru
A,Tfl BblqncJreHHfl Kor,{noHeHT r,rcKorvrof o Ber(Topa .s - (si", str,,,,
s / / , spgp, , ,gp , )  (c rpyrc rypa BeKTopoB ge" ,  s_ , , ,  g i / , ,gp ,gp , , ,  gp ,
AHAJIOTHqHA CTPYKTYPC COOTBETCTBYIOUI, IK BCKTOPOB HC3ABLIC! i .
Ivtbtx nepeNIeHHbtX Qu, N,,ro. ,  M"r. ,  p,  p, t ,  p,) :

T .  e .  cyMMapHoe  l I 3MeHeHHe He3aBHCHMbIX  nepeMeHHb ix  B  l { ac

Mar{cuMyva Harpy3KH AoJIX(Ho 6ur l  HyJ ieBbIM:

t r l f _

\ r  A/V"-^^, ,  -L  !  4P", .  -  0  i :  l ,  tL .
4 J  t ' c L I  I  L )  t T

. ' -  1  q -  |
I  - t

Cne4yrotqae n ypaeHeHur? cooTBeTcTBytOT aHa/ lornqHblM
ycJIOBHtI IvI  AJI f l  qaca MHHHMyMa Harpy3OK:

Y  .  I  !  c  - : 0
4  t r r r r , . l  L )  " P r i t  

-  "

i = l  
L  I  

T = l

f

dX/V., i , i
* -  soui i  t  i l  t r r r :  0 i :  l ,  n,  (4.34)
d{"}ei i 

vo&r 
{Ir 

" '

faree n ypaeHeuuft  cooTBercrBylor ycJIoBHfM co6JinAe-

Hrl f l .  la i laHca aHeprHH B HHTqpBaJie I IpH H3Mel{eHHH He3aBHCH-
MbIX  NCPCMCHHbIX  B I .ONb NPOCKI IHH BCKTOPA S .

dp  __n
6p i t

(+.32)

(4.33)

(4.36)

(4.37)

(4.38)

l l i

i : l  n .

; - _  I
L  -  L  

t  l l z l

i :  1 ,  n ;

^ d F:\- :=: --
U A I  I  1 n

oVsi i

^ d Fs  N , , i i  -  
* , ,  

" * ,  

- L n r * . i i

- d !s  N , r i -  ; n l * U  
: L m i n  i i

^  d F  d f  r asp;r: q':fr-f-l.p;i
o  -  d F  -  d t  , tdp,, i-( :  

U4r:m+Lnuwii

d F  _  d l  , ts p , n : F ; : W ;  r l m i n '

l.pE

Tl++ *@*')  rnn*;-o
LJdP" , ,  

I
r - l  

-  |

Tl =g- i@-l ,)x,,,,*;: o
4J. dP'n
T : l

i - l  r E  m
d X r v . 3 c ,  I  r ' . t ,  I [ ' l T t--T- A: -1-

d Q r i  " i  '  
I )  

^ c P t l U U
t : l  \ 1 : l  i : l

E

(4.30)

! i  nocJreAHwe m ypaBHeHnf i  npe lcTaBJls lor  co6of t  ycJ loBl i f  c0-

6, r roAeHHq 3aAaHHorO ypOBHs 3anoJIHeHHf BoAoXpaHI IJ IHUI  Ha

r(oHeq f iepaoAa I IpH H3MeHeHHH He3aBHcHMbIx nepeMenHblx  Qs

BAOi lb  BeKTOpa 8:

sq" ; i  A / ;  :0  i :  l ,  7n ' (4.35)

H yqHTbiBafiPacrpblBan coorHor i leHnq (4.31 )  -  (4 .35)
(4 .30) ,  no r ryqaeM

n

V
l-)

MuoxurenH I Ia rpaHlKa lnux :  { ln r * , }  ,  L r6n :  {X* rn , } ,  l , "o :
: {i.p;} rr l,- {, l i} orrpeAeJrfl}orcf Ha ocHoBe tpeueHHfi ctr-
creMbr / ru iHeraHbrx ypaBH euuft .  l leperre n ypaenenlrr t  erof t  cH-
creMbr rlpeAcraB"rlqror co6oit ]c,, ' IoBHfi CO6,'rroAeHtrfi lanaruca
reHeprrpyrcu{HX uoquocref i  B r{ac r{aKcr{MyMa Hafpy3Krr npH
H3MeHeHpi l r  He3aBHCHMbrx nepeMeHHbrx BAOJTb npoeKqHH BeK-
r o p a  8 ,

r

*r)-"^,+ !'  "v '  
IJ
v - l

T
.L)

a - l

!
L l

i - t

s l y r  r .  .  t
L J

r  l 4

- 1 1s p , , n : U  i - 1 ,  n , (4.3 r )

R +

i - - -  1 ,  n :



Peuesue [eDBo
(4.37)  oqeeHAHo:

fIoAcrae ilf l l . pe3y"rrbrarbr elr.rncneHHri {,f,n"*;} w {}rn in i) B
Qoprury"rry (4.30),  HaxoArrM oKoHqareJrbHbre 3HaqeHHfi  KoMno-
H€HT ACKOMbIX BeKTOpOB ,g1;rr ,  8,y, ,  8p, , ,  8p, .

Peruesue rperbeft  H r ierBeprof t  rpyrn ypaBHennrt  (4.98) H
(4.39) rroJryquM MeroAoNr nocJreAoBarer'rbnbrx upa6nlnx<enufi,.

3aAaAranacff HeKoTopbrvr -Har{aJrbgbrM npn6naxeHnei\r AIrfl BeK-

ropoB nuox<nrerer l  l larpau>xa l , (0)  -  
111o)1,  L:q -_ { l (o l } .  VIs'  /  r  c P  t  c p i r

I iepBoro ypaBHeHHq ( i  -  1)  rpynnu (4.38)  ,  Snxcapyn 3Har{e-
hldf l .  KOMTTOHeHT BCeX Ber(TOpOB MHOX(HTener l  , l [a rpaux<a,  Kpo-
l \ {€  , i .cp t ,  Bb lqHc/ r f leM Ai t f l  e ro t l  KoMnoHeHTbi  ee HoBoe non6nH-
}KCI ]HE:

l f m

) .u)  -cp, ,  \9, Up' '  
U. de,i  

' - i  
l '' T : l  

i -  I  /

Aanee H3 Broporo y jpaBHeHuf i  ( i :2)  rpynnbr  (4.38) ,  QHx-
cHpyf l  3FraqeHHfi  KoMrroHeHT BCeX BeKTOpOB lurHOXirre"nef i  I Iar-
paHlKa,  KpoMe lcpz ,  y roqHf leM gFraqeHae s ro f t  KoMnoHeHTbr

r "  ( l )  '
( ^ ; o ,  ) '  H  T .  A -

f locre roro xaw 6ytyr Bbrr{HcJreHbr Bce KoMnoHeHTbr BeKTo-
pa I .p,  neper lAevr K yroqHeHHro KoMrroHeHT BeKTopa ,L r to
(4.3e)  ;

1 _  ! 5 d i
' t ' e "  L  

@  *  r )  L )  d P '  , ,
r - l
I  - r

Il ,lll or]"'i 
i : t, nt

H 
cpc desi i

Bbrr{HcrreHHrc KoMroHeHr BeKropoB 
"[ ' ] ,  

s!) B Qopuyne
(4 .30 ) .

3rav KoHqaercf l  oAHa Hrep auarfr .  Ecnl l  6anaucoesle cooT-
HoI IJeHTI f i  (4 .31) - (4 .36)  nsrnonHf f rc rc f l  c  saAaHHor i  ro r rHo-
1 1 6

cTbrO, To plTepaI{HOHssl t? i lpOUecc nO paCqeTy MHO}KHTeJIeH

.I larpaHxa ,1, .p,  l ,  n BeKTopoB sqa, se npeKpaulaercf l  ,H P 
Ka-

qecTBe HcKoi!{of t  npoeKI{ I{K BeKTolp-rpaAneHTa Ue"ieeol i  QyHr-

uHH Ha o fpaHHqeHHq B $Opue paBeHcrB 6eperca  BeKrop

" 
-1s[ tJ,  s.y, , ,  8,y, ,  .s | l ' ,  8P",  8o') '  B i lpor l ' IB ' ioM cryqae HTe-

PaulrH no Bbtq14c.neHnlo Squ H Se CJIeAyeT IIpOAOT'I}KIITb.

f ipoex lnpoBaHHe ToqKI , l  Ha noBepxHocrb  onpa61qenuf i '  Kax

paHee oTN{eqaJlocb, peueHI ' Ie 3aAar{H npoeKTHpoBaHHff  TOI{KI ' l

Ha noBepXHoCTb OrpaHHqeHI4I? B Aansol l  3aAaqe ocyu{ecTBJl f l -

ercq Ha ocHoBe MoAHSI ' Iq l4poBaI- IHoro lv{eroAa XnnApera (cM'

rn .  2 )  c  acnor rb3oBaHneM Qqpuyn (2 .20)  ,  (2 .21) .  PacxoA Bo-

. [br  e r iHxHHfi  6aeQ i-PI f3C B i -ut  HHrepBaJie npeAcraBJl f ieM

B BH,4e nHueltgOfi xO'l,tfwruarywt KOI'{IIOHeHT BeI(TOpa He3aBHCH-

Mbrx i lepeMeHHblx

t l

Qrro i  i
[ - l  1 :  I

71,a . lnue i i iuHX noscsesal?  peueH?l t i  ue rpe6yercr'Oco6ennoCru 
OpraHH3aqHH obqero npoqecca sn1H11H3a(l lH' Peureslte

3a!.ar{t4 (4.20) } iaql, IHaeTqf C 3&:^[AHHfl Haqa/IbUgro 'n'pU'6/T]i ]KeH!1fl  ; l" i f l  BeK-

ropa x .
B KaqeCT'Be HaqaJbrHOrO pe)KIll la AOCTaTCqHC 3a,U,aTb TO"IibrKO qaCTb

BeKr,opa x(0) ,  a HMeHHo pacxo4bl  BoAox,parH'7, ' l 'HUI fOC Q(o)" .  3areu npo'

H3B,OAHTCfl npeABapHTe-IbHoe rnpoeKTH'poBalHHe' [p'H KoTopo'N{ yq'Hrbl{BaloTcff

Orpa,HrI,IqeH,Hfl ToflbKO , Ia pe)K,ll,\ ' l  cpa6OrxU H HSriIO;'IHeHHf BOAOxpaHIII'r 'IIIUI

r3c  e .2) - (4 .4) .
, [ ,a lee ,  T I ICI IoJ Ib3Yf l  6a . ]aHcoeute  cooTHoLt leHnf  i4 '21)  

-  (4  23)  ,  Aoonpe-

IIeJ.IqeM OCTaTBIUI{eCff KOMIIOHeHTbI BeKTOpa ,r(0): Cpen,Hrl ie B lHiHTepBaJ'Ie }1Ol[-

nOcTII T3C {Pti},  MAKCH}Idr ' IbiHble f i  MlIHl i 'Ma"' IbHble e iKax(.U,Otr ' I  HHTePBa'Te

ir,routsocrli I-3C lr T3C {tV""r. , i}, {i l ' .r. , i}, {P" ir}, {P' iy). f locne 3roro

rlpoJ{O;t;K&eTcfl n,pO(eCC npOeKTII,pOBaH}Ifi C yrleTOM nOlmOfi CHCTeMbI Orpa-

urrqesul't. VIs noJIyqeHHoit rpaHltu,nofi .1o**11 ?to' '1,BrHx(eHHe 3a npaHHu-V

iOnycr,ttvrOft O6,raCrU OC)'IUec'IrB.;lffeTcff B cOoTBeTcrrBiHiII C QOprny'nOit

r ( r )  - ? t o l  - G s ( o ) ,

;  !  -  HoMep KoMnoHeHTbl BeKToPa I '  Bblqt4c.lTf ieMoro no

(4.30) i  1, ,  -  KoHcTaHTa, onpel ,eJI f l loulaf  pa3Mep Haqa, ' IbHoro t r rana 3a rpaHHIly

4Cnycr l i l tOi t  O6nacrH H 3aIaBaeMaf H3 ycJIGElI f i ,  ' I rO5l t  BapHaUHn He3a-

BtrclrMbrx nepeMegHblx 6u.ra B [De:,e"'Iax l0-20% ]Ix cpe.XH'Itx ggaqesuti '

3aren npoUecc tBHaie6l l f l  no rpaHIIUe - lof iyqTl lMoi l  'o6; tacf l I  H oKoH-

l t 7

n

zt, -+- fl! ' u
i - l

1 -
tunttxi -

n  ( l )

l

n  . - . ,
Fl n oIffreci ^
l i L . ^ t :

H. 
v,,r 0eai i

E : '

fr t  H Bropor? npynr ypaBHenHri

(4.3e)

(4 .36)  H

( m * r )
i : 1 ,  n ;

i -  l ,  n .

t
; - l



qaH,lIe IIPo(ecca onrll'Mt[I3aIIHH lrpoHgBoArrrcr cornacHo cxe,Me, on'rrca,n,Horl
B f,T. 2.

B gaKflIorreHffe oTMeTLr,M, qro Hs"rIoxeFHlrrrl B Hacrogrr(eM ua,parpaee
' MeroA o[IT]lMlr3aII]IH AOJIfOCpOqrHbrx rpe)KrrMOB SHeproolrcTer,r c f3c [o3,BO-

Jlter pell larb 3a.r,aqy II B 6o.nee o6rqerl Eocr&HoBrKe: paspa6aTbrBarb onrg-
MaJIbHble ["rIaHbI COA'MeCTIHOTO paOn'peAe,TeHlIfi TBOAHbIX H TOIIJIpITBHblx pe-
CypCOB 'B [O"TfOOpOtlHOM IIIIKT'Ie peryJTIIpOB aLi|rfr., paCCrIHTbBaTb nO,CTarB,KH
TOIIJIHtsa Ha I(a]KIylo 3reKTpOCTafi{UrHtO, Onpe.r,eJlflTb sainacbr toIIJrHBa Ha
cI(JIaAax SJleKTpocratgqllfi Ha I{oHeI{ Kax(Aoro KBapTata 14 rr"lra,HgBioro .roAa.

Ann gToro AocraTo'rr*o Te,fi/roBylo 3JTeKTjpocra'rrrlp paccMoTpeTb KdrK oa'-
HOWHyTO rfr4,lIrpogJigKTpOcTaHUHrO, pa6orarcqyro Ha 6oxoeoN{ n,pHTo,Ke c no_
CTOffHHbIM THZI,ITOPOM, A ,B KAqECTtsE B.OAOX,PA.HHJ'TI{u{A f3C tssnTb COOTBCT-
crB yroqee Toir,rnBox p a H]I.[HrrIe reu.[ oB olt,cr a H ui4r.

"  4 . 4 .  C P E A H E H H T E P B A J T b H b t E  x A p A K T E p H C T  W K H
r-HApoSJr EKTPOCTAHUH H H TEf iJTOBbTX CrnHUll ra

cpe,qHe"HrepBaJrbHbre 
.xapaKTepHcrHKH rHApoa/reKrpocraH-

\HfT II TenJIoBbIx cTaHIIHIi .oT'IHqaIoTcfl oT HcxoAHbIX, TaK Ha.

ocuoeHyn cJro)KHocrb np'  nocrpoeuprn cpeAHeHHTepBaJrb-
HbIX XapaKTepHCTHK Bbr3brBaeT yrreT onTHMaJrbHOro pacf lpeAe-
ileHKfr. Harpyeox SHepfocHcTeMbr Meir(Ay sJrer(TpocTaHrIHsMH
BHyrpH cyroK Kax(Aofo pacrrerHoro HHTepBa/ra.  cp".qn."Hrep-
BaJIbHbre xapaKTepHcTHKH nO3BO/rflrOT yrlecTb BJTHflHHe OnTH_
MaJrbHbrx KparKocporrHbrx pe>KtrMoB 3HeprocHcreMbr Ha Ao/r-
rocporrHbre pex(r{Mtr f,DC.

l IpH rrocrpoeHun cpeAHeHHrepBs; ' rbHbrx xapaKrepHcrHK Ao-
cTaTor{HO yqecTb cyTor{Hyto w HeAe,,IbHyro HEpaBHOMepHOCTb
Hafpy3oK SHeprocEcreMbl,  npr{r{eM ocHoBHoe BJIHf lHHe OKa3bI-
Baer  nepBaf i  HepaBHoMepHocrb .  O6uqno paccMarpr {Baror  B
I(A>KAOM HHTCPBA/IC AOJI|OCPOTIHO|O I{HKJIA I{CTBCPO XAPAKTCP-
Hbrx cyroK HeAeJrH: cpeAHero pa6oqero AHfi ,  cy66ortr ,  BocKpe-
ceHbfi, noHeAe"{bH?IKa. vqHrtreaercfl rrHc"[o Tex H Apyrfix cy-
TOK B PCAJIbHOM PAI{ETHOM HHTEPBAJIC. f IP'  YIPOECHHOM [OA-

i l8

vqet KpaTKocpovnofi ontl i ivtHsallHn B pacqerax Aorirocpotl '
Hnrx pex(HMoB 6yAeu npofisBoAHrb npH PrAe cJleAyl.oqlix
ynpoqennf i .

l lpe4Hrerovr paccMorpeHIrfl f lBJIflIorcr ruApogJIeKTpocraH-
r\HH, O 6 na AatorqHe BoAoxp aHHJIH II{a M H AJI HreJI bHOf O p ef y/IH po -

BaHHfr., Arrfl, KoTopbIX yr{eT xone6aHufi ypoeneft BepXHHx 6oe-

QOe npg oIITHMH3aqpIu cyTOr{HbIX H Aaixe HeAeJIbHbIX pe)KI4-
MoB rvlolKeT He npoH3BoAI{Tbcf. LIHa.Ie O6cronr AeJIo c ro"ne6a-
HHflMH ypoeHeri  HH>KHero 6te$a.

f lpn nocrpoeunn cpeAHeIIHrepBa/tbHbtx xapaKTepucr l iK He

YTIHTbIBACM HCYCTAHOBHBiXCECfi  ABTi;KCH}iC BOAbi B HI i }KHI iX

6reQax f3C kr onpeAeJi f levt  ypoBHH HHx(I{ero 6recpa ro cre '

Ayrou{e/I Qoprvryne (cu. rn. 6) :

Z  r ro t -Z  * "0 . . p * (  (Z  *  r o t -  Z  *no . "p ) , (4.40)

rAe z$6t - ypoBeub HHlKHefo 6seSa B reKyu{i{f i MoMeHT t;
Z*g.6.rp- cpeAHuf i  sa HHTepBaJI.  ypoBeHb HI{}KHero 6leQa, 83f l -
ruft no cral{HoHapHoll xpueol:i cBfl3l{ AIrfr cpeAHero pacxoAa
BOAbr; Zar6t - yp6Bet{b Hi{x(Hero 6teQa, eSRtHft nO CTaILHO-
HapHorl qpunort cBfi3n AJIfl pacxoAa BoAbt B ulI>xnnli 6leQ B
l - f i  q a c ;  r ( - K o H c r a H r a .

fipa (-0 aueetw wau6onee qacro Bcrper{arcqufics cayuafi
nocrof lHcrBa BHyrpH HHrepBaJIa ypoBHfi  HHlKHero 6leQa. f lpu

K-  1  uueeu Zn6t :Z*n6t ,  T .  e .  ypoBHH HH>KHero  6 leQa onpe-

AeJrflrorcfl roJrbKo no crat{HoHapHofi rpueoft cBfl3n. B Apyrux
cryrraf lX [oA6opoM r(< I  uoxno yqecTb nepeMeHHocrb Ha-
nopa B KalKAoM pacqeTHoM HHTepBaJIe AJIHTed'IbHOrO qHKJIa Ll
BJr l r fHHe Ha Haf lop HeycraHoBHB[Iefocf f  ABHX{eHHfl  BOAbI.

VcnoeHe onTHMa,Tbuocru pelKuMoB fOC, noJlyr . IaeMoe Me-
TOAaMH BalpHaqHOHHOrO uCt{HCJIeHl i f l ,  MO}KeT 6Utn 3anHCaHO
cJreAyror{r lM o6pasov 4.ua nrc6oro qaca cyroK:

b f q'-)v-const, (4.41 )

fAe b : dB ldP - orHocure.nrnulfi rpHpocr renJioBblx craH'
ttttft:

(4.42)

pacxoAy;

Hanopy;

q ' -

dQn".q - -:2-o rHoc Lir e"'ib Hblil' 
dtV.r"

1 r t
a l  t \ I

h - w" tac - OTHOC ltf e"tiOgftlt
dH

dz'6_'nporr3BoAHar 
or

dQro

A z - t

t - K q h =
()Qs6

nprrpocr nlApocraHllprft  no

nprrpocr rplApocranqnft no

crar iHoHapHoi i  rcpHaori  cBf l3n ypoeHef i  n

1 1 9



pacxoAoB BoAbr B HHlKHevr 6se$e f3C; 1.- nocroqHitHft e r0.qenue HHTepBaJIa NrHolKprreJlb,r iarpaH>xa.

frpw H:coflSt Htureervr LL-L- Y - i !{Ho}Kr.rre/rb r q,c-
g dQrr"

. - . ,  _ J  _  
\ _ r v _ . ^ v - . v ^ _ ! ^ u L \ e L v /  r y r v t q r r v L , l r l  n < [ - { T \ A w f l ,

I  9u.  B c/ ' ryqae MHorHx f3c MHoIKHTe,TH nol6nparorcrr  Ha
ocHoBe coBMecrHofo  per reHHf i  cHcreMbr  ypanaeHHl i  (4 .41) ,
npH_qeM r{Hcno raKHX ypaeHeulr f t  paBHo r{Hcry fOC.

vqer noTepb sHeprHH B 3.rreKTprrqecKnx cerf lx cBeAercr K
IOMY, 

tiTO BXOAflU{HE B YPABHCHHfl 3HAqCHHfl g H b AOJI}KHbI
6parnca npHBeAeHHbrMH K Mecry roAKrroqeHuf l  raxAoft  foc
r(  SHepFocHcTeMe.

t ,  @opuy.rrur AJrs cpeAHeHHTepBaJrbHbrx xapaKTepncrnx rrp '
{ :aonrt  nnyrpn pacqern,brx HHrepBaJroB AJrHreJrbHofo r l r . rKJra.
Paccr,rorp?nr cna's.ai la pa6ory oasoft  fAC n oAuort  T3C B KoH-
rIeHTp rrpoe a i {uoi? oHeprocucreM e.

B pacr{erax AoJrrocpoqHbrx pei*rrMoB r3c Heo6xoAprr"ro
onpeAeJi f lTb HSMeHeHHe cpeAHeHHTepBaJlbHoro pacxoAa ron., ' rH-
Ba dB, o6ycaoaJrei{Horo HsivreHeHu-eM Ha f3c cpeaueaHrep-
BaJrbHoro pacxoAa BoAbr na dQrr.  H cpeAr{eno Hanopa ua di t .

OqeetIAHo, r{To

d B :  - clB** dV"r" r-E- L L ! ! ,

dF dH

lAe npor i3BoAHbre .dB* IdP w dE+*/dP o6osFraqei{rr  no-pa3uo-
My, noroMy r{To Qoprtry;ru Airfl Hx BbrrryrcJreHHff noJlyqarorcff
pa3HbrMlr  (cu,  BbrBoAHr{bre HH}Ke Qopvynbr)  i .

BrreeAervr Qopvrynn A,rrq BbrqHC;-reHaff  cpeAHeHHTepBaJrbHbrx
orr{ocrrreJrbHbrx ntpHpocroB f3C u T3C:

sFx sE+*
t - + i  vu  ,  es .  U I )
n "  -  h ' " -_ ,  t J

dF dp

f lycrn AJIf i  3aAauuofr  cpeAHeaHrepBaJInr io i i  MOUlHocrH f3C

N'"r. paCcqHTaH OnTllMa./'Iunrtt l KpaTKocpOqsufi peigl{l\{ SHeprO-

CntCtennnt. 3rOVIy pelKlltyly cOOTBeTCTByIOT HeKOTOpble 3HaI{eHHf

E, Q.r . ,  X.  AanuM npnpaueHue cpeAHecyroqHoMy pacxoAy Bo-

Abr Q.r" i lPH nocroffHcree Harlopa.. .
n "O+upenquPYf l  ypaBHeHHn b  /  q : \  no i i yqaeM

db: qdLf?vdq ,
r l ,e b w q -qacoBbre (uruoneuHue) oTHocHTeJIbHbIe f ipf i ipocrbl

T3C H f3C.

Tar rar  dB--#d,  w dq:

d u  d p : q d l l _ A ,
dP

Vq'rsteafl ,  qro dP :- 'dl ' l rrr ,

dN rr"- d.2" 
q 

, rAe a -
r u a

f ipnpau,eHHq cPeAHecyroqHbIX
BbrpaiKaloTcf l  TaK: 

n

dN ̂ -  I  5 la,vr3c 
n k/

dP

tAe  n-q l IC , / ' IO qacoB B HHTepBaJIe .
l lpnp aureHlte cPeAHecyrot{Horo

, n

d.B* --+ 5l bd,P :
, L H

i Ip np aurerlHe cPerHecyroqHoro

d Q , . , : 4d N,,,:

Ha ocHoBe noJIYqeHHblx QoPtuYn
JI f lEM:

d b  t , r  d q

dP 
' 

dff.r"

tvroulHocreti T3C H f3C

oq 
dN.^n To

dff"r"

d c l  , r t
a l \  ' ^ n '

dff.."
noayqaeM

4%de,,"
dP dQ.r"

n

-  L 5 lapn a

(4.43)

(+.+4)

(4.45)

orrpeAe-

(4.46)
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+n+
pacxoAa rot lJIHBa

pacxoAa noAb l

+y
7-dQ,,". 7 _ _ ,

dff.r"

t - d'Y rt-

rB  lauHopr  naparpa$e  cpe . rHenHTepBaJbHbre  3HaqeHus  F ,  & r . ,  e - " " "  b " :
l l  r . 'n .  B or . i lHr l iHe or  r {acoBblx Be,rHquH P, Nr"" ,  Qr"c o6osHaqalorcf i  c  qep-
ro f t  eeepxy '  (B  lpy ru rx  naparpaQax  Hacro f iu le i i  r ,TasH,  f re  paccMarDuBa-
Iorcf i .  To.TbKo cperHerrHTepBaJbHbre Be.Tlr r {nHbr,  qepra y p,  Nr)" ,  e.r"  ony-
u l e H a ) .

t o n
L L V



Oopny"ria (4.46) Aaer 3Har{eur.rq Hcr(otvrbrx_ qpeAHeprHrep_
Eai-rbHbrx oTHoUire,rbHbrx npHpocroB T3c w f3c'.  cyrMn po-
BAHHC B STHX QOPUTY"TTAX AOJI} I (HO BbtI IO/IHf iTbCf i  J IHI I Ib NO TA.Ki.rM n qacaM HHTepBa/,ra, rAe pe)Ki{lv{br T3C H fAC r{e Haxo-
Af lTcf l -  Ha orpaHIIr IeHITsx, H nogToMy I ]pH H3MeFIeHHr.r  r , tHox(H-
te.rys. l, peli(H'{u T3c H foc B gTH qacbr Moryr H3MeH.flTbcff.

f loxax<eir'r, r{To orHou'eHrle_ _cpeAHeHHTerlBa.,,rbFrbrx or'oc'-
TeiTbHbIX npIIpocToB T3C n f3C, I (aK FI or 'oujeHt ie MrHoBeH-
I IbIX OTI- IOCHTe,TbHbtx nDHpocToB, paeHo l , :

OrcrcAa

s/1taVrgc

H AaJIee ? lMeeM
n

d.N. . --al,l,3-
. - v  /  |

b t c

dB',,,* _ il"

OrcrcAa

Tar xax cpeAHecyToqHoe H3MeHeHHe pacxoAa BOAbI AO, ' i lK-

Ho 6strn paBHo HyJItO (paccuaTpgBaeTcf l  r {acTHaf l  I ipoH3BoA-

Haf IIpH IIOCTofiFIHOM CpeAHecyTotiHopl ipacxoAe BoAbl LI MeHfi-

e rc f f  roJrbKo uanop) ,  ro  nocne npeo6pa3oBaHHf l  (4 .47)  noJ ly -

q a e M

6

ctF - drTl a;
l J c

L *

n

tl 4

f l  ,o  Lf l  q '
U a  A a

vra 5 n '
i J a  a a

-  
rL .

n - t I
dr T I--!L l,qh. (4.47)
n  u  c  n  u 'n}rr':*fr

-^9p"aHeHHrepBa"rrbHbre orHoc'reJrbHbre r lpr{pocrbr TOC w
f3c Molr{Ho Bbrs 'c/ ' r ' rb ro (4.46),  oa"utro Bo3Mo}KHbr Lr 6o-
{ee npocTbie BbtrrHc/'reHHfl.. BeeAe^.{ BMeCTO Aer?CreHre,i,rbHofo
sH*aeunf i  cpeAHeHHrepirarrurr f i  orHocHre" 'unuf i  np"po.,
f3c 96, B KaqecrBe Koroporo 6yaer oputo MrHoeeH'nrr i  or-
HocnTe,rrr n nrft rrp Hpocr fA C AJrfi cp e.qHetrnTep Ba JrbHopi l,roruHo-cr* f3c. ol 'oebeMe*Ho 6yqer,r 

'6parr 
saxrasus*i cpeAHe-plHrepBa"nnsrrfi orgocnrearnlrri npnpocr tgC 6a:?r4i. Tax

KdK &6 l4q:1, ,  to 3aMeHa ,Uer:rcreirrertntrx cpeAHeaHTepBa,,rb-
HbIX OTHOCI-ITC/ ' IbHbIX NPITPOCTCB QATTUEUbIMH HE BHOCHT TIO-
rpeII IHocrH B pacqer Aorrrocpor{Hbrx pe}KHMoB fOC [n (4.4I)
BXOAHT J iH I I ]b  OTHOI . ITCH} IC  OTHOCHTCJIbHbIX  NPTTPOCTON] .  TAXHVI
o6pasoru, BbrriHcJIeHr{f l  cpeAHeHHTepBarbr{brx orHocureJrbHbrx
[pHpocroB Mo]KHo ynpocrl4Tb, He BHocfi  H]IKaK?rx norpeuHo-
creft e pacqerbi.

B u j r o a  Q - o p M ! ; - r  A n f l ,  6 * *  w h .  f i p n p a u l e H r r e  H a r p y 3 -
xu f3C e nro6of t  qac pacqerHoro nepnoAa paBHo:

dN rr.- 
I de,o" + hdH ,q

dQr=.- 4dN,".-hqdE.

dB - qil,f),dq ilo.,'rvqael{

dN rr" o'+,

' :#+r#-r thJt -

U
(4.48)

c

B (er f lx  yn ipox{eHr l f l  pacqeToB AonycTI IMo HCnOJIb3OBarb Mr l - lo-

BeHHbre  xapa l ( rep r t c ruxa  f 3C  q  w  h .C191Ha"nbHo  Bb lq l l c l q rb

HyiKHo Jr r , t I I lb  cpeIHI Ie  xapaKrepHSTHI{H T3C 6 -Lq Ha ocHoBe

v ,soxs re .ne r i  I a rpaH ixa  ?u ,  npp lqeM npeABap I ITeJ IbHO O[peAe-

, ' r f lTb Ha OCt toBe KpaTI<OCpOuHOf i  OnTI{MI I3aqI ' I l i  I {O}KHO / ' I I I l l ib

MHO) f i uTeJ I t I  l ,  ( a rO  Te  X (e  cpeAHe I IHTepBaJ IbHb Ie  XapaKTep l { -

C r l iXH) ,  a  3HaqeHHf  6q - \ r q  Bb l t I I IC I f l Tb  B  xOAe  pacqeTa  Aoa -

focpot {Hofo pe}KI I  } ' {4 .
t23
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F n y q a f i  p a 6 o r r i  m _ f e C  B  K o H r l e H r p H p o B a H -
H o  f t  eHe p  roc  H c r  e  M e .  l lpH H3MeHeHr . rH cp€AHeuHTepBaJrb-
Horo pacxoAa BoAnr HrrH Hanopa Ha xaxor?-n n60 i-frt f 3c rDo-
HCXOA?rT H3MeHeHHe pelKHruros T3C H paccMarpasaeuoi ' r  f3c
I{ ,  KpoMe roro,  H3MeHeHHe pe}KHMoB Apyrux fOC. Ha [ocJreA_
HHX CPCAHCHHTCPBAJIbHTII? PACXOA BOAbII  H HANOP HC ?I3MCHfl '
IOTCfi, a npoHcxoAHT ,/ 'IHrrJb 4eQopnraqHfl ux cyroqHbix npaQH-
KOB Harpy3KH.

Ecnn He yqnrbrBarb asnneHeHar? (ae$opnr auufrr) rpaQur<oe
Harpy3KH Apyrnx l3C, ro cpeAHeuHrepea.nsHue xapaKrepu-
^ a a r ' r t  T ' 1 -  ' n a \ ^
Lr f l I \ , , l  I  JU  N  I .7U  PT B  C f lYqAC MHOTHX I  JU  MO|YT Bb Iq i4C-
Jrf lTbcf l  aHaJrofHr{Ho cryqarc oAuHoqHor? f3c.  vqer 

-4eQopnra-

I{HH rpa$uxoe Harpy3KH i lporrax fOC npnBeAer r  rouy,  qro

6'r lE i:r i*z\fui.

vrtax, B KaqecrBe cpeAHenHrepBaJrbnbrx gHa.{enari dq 6y-
AeM Sparn MrHoBeHHbre orgocnreJrbHbre npnpocrbr fae, Ho
T,JTfr  CPCAHCHHTCIPBAflbHbIX HATPYSOrc. B KAIICCTBC CPCAHCHH-
TepBaJrbHbrx orHoclrreJrbHbrx npnpocroB TOC 6q, i :?r id i ,  npn_
qeM i locreAHne pa3Hbre AJrf i  pa3Hbrx fOC.

ooprwynu AJrf l  cpeAHeHHrepBaJrbHbrx xapaKTepucrHr{ rpn
H:var .  Ecra  ypoBHH uaxuefo  6neQa He nocro f lHHbr  B  re -
qeHpre cyroK H Bbrr{Hc"rr.f lrorcfi no (4.40) npH K+0, ro HMeeM
nepeueHHur i  B  HHrepBaJre  Harop Ha f3c .  B  raKoM cryqae
ypaBHeHHeM OI]THMaJibHofo pei i { r . rMa 6yl ,er  ycJioBHe (4.41),
r .  e.  b/q ' :?r ,  rAe q'  onpe4engercf i  no'  $.ai) .  I , Iueervi  aga-
Jrofprro c npeAbrA_yuIHM cryr{aeM, JrHrub BMecro q cJreAyer pac_
cMarpr ' {Barb q" He noBTopf l f f  BbrBoAbr Qoipuyn, ocraHoBHMCfi
Ha KoHer{Hbrx pesyJrbrarax.  E xavecrBe cpeAueuHTepBaJrbHoro
orHocHTe, ' rbHoro npHpocra f3C peKoMeHAyercf l  6pdrt  3Har{e-
UWN Q6, NOACqHTAHHbIE I IO I I I .HOBCHHbIM XAPAKTCPHCTHKAM, HO

JrHCb nplr  r rocrof lHrrbrx cpeAHHx 3a [rHTepBaJr Hanopax f3c,
To B noci'reAHeM cfiyqae oHlr lepytcn l.nn nocroflHHbrx ypoB-
seft  BepxHrrx 6ueQoe i {  nocrof lHHbrx sHaqeHrrr i  z*^ i . i ,  B
t21

(4.40), r. e. B nocneAHevt cfiyqae ycJIOBHe nocTofiHcTBa cpeA'

Hr4x HaIIOpOB MOIKeT n He BbIAel
t l to6u He BHocHTb nofpel lrH(

BaJIbHbie OTHOCI{TeJIbHbIe npHpot

r rucr f fTb TaK x(€,  KaK 6uno Pe

HCNOJIbSOBATb AJIf l  OIICHKiT H3MC

H3MeHeHHf i  YPoeHef i  BePXHPix i

ypoeneft HI{>KHHX 6leQoe 3a cq(

cneAnuf t  I4sMeHrer  cPeAHHH Y

Z",6u.cp( l  - ( )  .  3 tu  H3MeHeHu:
t D a T l ^ c r  D  t 1  t ( - I r t r T

A o J l J { t t t b l  y l r l r D l E ' c t r D v r L  u  t ' - - ' -  1 - r

HHfl AoJlrocpor{Hblx pex{HMoB f 3C'- Ilp" K- I rsNleliel{Hq

vp"u""a *"*"*i 6leQoe B Qopnry.rlax AJrfl AorlfocpoqHblx

P C } K H M O B Y I { H T b I B A T b H C C N C I Y C T ' T A K K A K O H H Y X ( E Y I { T C H b I
B cocraBe xaPaKrePHcrHI{ f3C'

V c n o e H q o n T H M a J I b H o c T I I ( 4 . 4 | ) n p r r H e p a B e H c T B e 3 H a I { e .
HHft l ,  e pa3Hbre qacbl pacqeTHblx HHTepBaJIoB 3anHcblBanTcfl

caeAylournM o6Pasotut 1 
n_r

b  n  ,  !T ' l  ( r , _ ,_L ) ,
; : L o a - 7 - ,  -  

' L t '

l4JrH 
n-l

b -r^ + 
I 

t  (r ,  - , ,  --  L) '
q '  n - t  l d

Ecan pelKHM onrnMa' l rHl t f i '  to l ' ; -1: l ' ; '= l 'o (sa Hcxnnqe'

Hr. IeM C/ryqaeB, KOfAa STOMy Me[IaIoT ofpaHHr{eunn) H BTOpble

rl"rreHbr nocJleAHnx QopuyJI MOX{I{o ollycrl lTb' qTO lpaHee n 6u-

no cAeJIaHo.
H o e c J I H o n T I I M I I 3 a I I I , I R K p a T K o c p o q H o r o p e } K ? I M a B b I n o J I H e .

H a s e A o K o H u a ( H a n p r u v r e P , l n s c o K p a u r e H l ' I f l T p y A o e M K o c r l {
D a c u e r o e ) , T o c J i e J ' y e r B K a q e c r B e s u a q e H H f i ' f u 6 p a r l I -

n-l

-l.o+ + 5'1 (1., -,- L,) '  I- lpr sroM nonyriaeM Aocraroq-
2- L / ' /

Fro xopouHe oueHKli .I,JIf l tusoxHrerefi l, Aaxe B CJIyqae 3Ha-

qHTeJrbHOf o oT.,', i  H t{ II f l  Kp aTKOCpOqH blx p e}K!I MO B 3Hep focllcTeMbl

u f3c o,  onrnrrra. .o*ro.o.  orcro.u,a cJIeAyeT BosMolKHocTb oqe-

B I , I A H b I X y n p o u . l e H u f t B p a c q e T a x c p e A H e H H T e l p B a J I b H b I X X a p a K .
TepHcrHK.

B pacqerax xoJrocpoqHblx pqlKl iMoB r3C no KpHrepHIO

M H H H I v I y I w a p a c x o . l a T o n J I I 4 B a c H c n o J I b 3 o B a H I , I e N I B b I B e A e H H b I X
B b I [ I e Q o p u y a , { . J I f c p e A H e I i H T e p B a / I b H b I X . X a p a K T e p L I C T I , I K , o q e .
BIrAHO, He cJlelyer pict toJlb3oear l  xoeQQHqHeHTbI cyroqHoro

peryJrgporurni"^ 'K.rr ,  TaK KaK oHH HeKoTopbIM o6pasolut  y)Ke

yqTel{bl  B Clpe'{ ,Hel{HTepBa/ lbHblx xapaxtept ictHKaX T3c'  3tn
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koeS$Hqaerirst HeodxoAr.rMbr /rr.rrrb B pacrierax Ao.rrr.oclpoqsrixper{ i r rMoB f3c rro r(pHrepr.{g jvuxcr i ,vyl ta esrpa6orKrr  eHepfrrr{l '3C. Tar<n,r , r  
.o6puso*,  r io i66"q"."r t i  lyroo"o.o (a raK)KeH He'qeJrbHoro) pefy/rl ipoeau'fi TaK)fie ecri HeKOTOpbre cpeAHe-HHTepBaJrbHbre xap aKTepHcTriKr i .

4 .5 .  OI - IT I {MH3AU Hf  T .ONTOCPOq HbIX PEXHMOB
SHEPTOC-HCTEM C THAPOSJI  EKTPOCTAHUHf lMH TIO

KPHTEPHTO MHHHMYMA PACXOAA TOTIJ I I IBA
C HCTIOJIb3OBAH HEM

CPEAHEH HTEPBAJI  bHbIX XAPAKTEPHCTI , IK
by,u,en'r paccM.arp'Barb saAaqy coeNaecrHor? Aorrnocpoquoft

1-{parxoclpouHor? onrqMH3 awr.  peiKr.rMoB 3HeDroc'ereMT.r cT a ^ n  m ^ ;I  J\ -  H I  JL 'TPH HCNOJIb3OBAHHH CPCAHCPIHTCPBA/IbHbIX XAPAK-TepI icrHK' Kar H npelr{Ae, sHeprocr icreMa npeAcTaB.rreHa gKBrr-eareHruofi 3rre^rprrqecror? cxerrrori; B uu.r" fod-;;;fu""o"cnry Bce [oJro]KeHHff ,  BbrcKa3a""r ie paHee.

"3aAaqa -peiraerc '  B 4rcxpernor? rocraHoBKe. {nurero-Hrttl qrrKrr [0, f] paa6nr Ha 
' i 

t i i"p.r"*,* HHrepB?",,r oe Lti.B caorc ouepe4r,  xa>xAUft  HHTepBarT Lt i  paccMaTpr4Baercf i  co-cTof l r r {HM a3 r{eTbrpex rHrroB XapaKTepHbri  cyrox:  qHC,10 pa60_qnx Auef i  ?r i  y:  sHcJro cy66orH'x a 'br i  " f3 i  e 'c,rro Bocr(pecHbrx
AHefi ?4; r{Hcro rioHeAerrIbHHKoB.

SaAaH npor 'o3 rpasunon Harpysr(H gr-reprocrrcreMbr H eeys' /ToB AJIf i  Bcex xapaKTepHbrx cyroK Bcex pacqeTHbix HHrep-BAJIOB AJIHTC".TbHO|O I I . } IKJIA.
Paccvrarp'iB_aeMafl MoAe,,Ib .f lBJrfleTcfi TaKXie o A rJ o K p H_T e p I r a J r l H o f i ,  H  B  K a q e c r B e  K p r ' r r e p H f l  o n r r r M a , [ b H o c r r r

B3f lT  MHHI IMYM PACXOAA TOTIJ I I , IBA  HA TCNJIOESIX  CTAHI { ITqX 3HEP.focrrcreMbr. 3ror xplrrepafi rrpHNreHfleTcfl A[tfr oIITI{MH3aurrr.r

#:1##rocporrHbrx' 
raK tr Kparr(ocpor{Hbrx pex{HMoB sHepfo-

B uoAel, onrrrMrrsar{Hlr pe}Kpr},{oB foc ,,o r ipr iTepprro MaK_cr{MyMa Bbrpa6orxr.r rr iApo3Hbpraa B r(aiKAoM AorrycTrnvroM pe-)KI I l re  ycTaHaB/ ' I I rBaeTcf l  cooTBeTCTBr, te

.lc --+ (l/rsc, H) -' E Orx, r, 14.491

{ ;1r  onrt ' {MH3aLtr{H [o Kpr i rep' ]o N{r iHHMyMa pacxoAa ro[-
" r I I IBa  uenoqKy (4 '49)  cJeAyer 'poAo; r ;KHrb  r r  yc raHoBrr rb  cBf l3b
r 2 6

He3aBHCllMbIX nepeMeHHblx )c c pacxoAoM TOIL' I I ' IBa B SHepro-

CLICTCMC:
x+ ( /V.r. , H)-+X Srsc; +2 B i.

3ra cBf l3b ycTat- tats, ' IHBaeTcq qepe3 KpaTKocpot{Hble pe}KH-

i \ {br  3r{epnocHcTeMbI H OnpeAeJIf leMble Ha } lx ocHOBe CpeAHel iH-

Tep B a r bHble 3I(BHB a JIeHTH ble xa p aKTeplIcTplKH'^ 
Molent oi lTuMpI3aIIHII  AOJIrOcpot{HbIX peXiHMOB fOC no

r ip l {TepHFo MIiHHMylvla pacxoAa TOnJIHBa C yqeToiu paHee cl ta-

3aHHOrO BI(JI Ioqaer n Ce6q ABa BSai{MOCBf3aHFIblX I IHKJIa OSTH-

M H 3 A U H H :

lU H M pl OTJI.I'I qH f M H, [I3 J'IO)Kel{ H bl Ivl H HH}Ke'
Pacqer qelenoti  $yn*Unn. Cyuvapuuii  pacxo4 ToIIJIHBa s o6leAHFIeu-

uoli auepnocllcreMe

i ( x ) : Bi

6yaev rflp,eAcTats.IiflTb B B,t{Ae cyrMlrut 4nyx co'cTaB"ilflIoulrllx - pacxoAa ron-

JrhBa B ,Haqa,rrbgoM pe)KHNre B(0) lI HSI4eHOrnfift B paCKOAe TOfi, 'II{Ba

S l S l  ^ n

) ) 
LB i,, KoTopbre npolloxorAnr npu oIIrtxMiH3a'lI[H pe]K[i\ 'Ia KaeKa'.qa

t r . t

13c.
PI3.I,IeueuITR n pacxo.]e ToIIJIPIBa Iv{C>K'AY ABYMfi HTEPAqIH'IilIIH AJTfl O,[.

HOro psCtI€THof o I{HTepBadla tsblqrlIC,:lf ieM flO QOplvt'y,re KO'HeqHblx np!lpa-

uleultl ' t C HcnOJIb3OBaHHe\{ CpeAHe!IHTeprBanbHblx Xapalirept{CTIITK OTHOCH'

TeJrbHbrx npHpocToB

aB;', - -

rAe 41/r""  i i  , :  l f f r r .  ; r1?t ' ) )  -  Mr=" ;1(?( ' - l ) ;1 -  npnpaulenae

i-ft I '3C a i-iv{ lrHrepBane npH nepexorle H3 oAHoft rpannuHoft

tf'l
t -

IJ
; -  I
J - r

MOTIIHOCTII

T o q K r r  ] ( v - l )

B Apyr . y ro  j l , ) ;  b ; i ( , _ l ) ,  b , i  ,  
-  sHaqeHr i f l  cpeAHer iHTepBaJ lbHb tx  oTHocH-

re . : rbHbr .K  np , rpocToB coorBercTBeHHo B  ToqKa. {  } ( ' ; - l )  ^  } { " ) ;  A l ; - l ' r r r sa  l - ro

pacqeTHofo  HHTePBa, la .

1 2 7



KovrnoneuTbr Be{rcrop-fpa,AlIeHTa tsbltrfi,c,Tfliorcfl no Sop.uynalt (4 9) H

( 4 . 1 0 )  .
OGutaq nocneAoBarerbHocrb pacqeToB. Cgaqa,ra npoBoAHTcrr  pacqer

IIo r{pHTep6io }raKcH}ry}ra ,Bblpa6or,Krr SHepflIrH f3C, B pe3yilbTare KoTo:

poro o$peAerTflrorc.fi cpeIHeI{HTep,Ba,TbHble fiol(a3are,l,l{ f3c - MOuI,HOCTiI{,

pac.xo.tbl ,Bo.c,br, HafiopbI H T. [I. 3arev A;rfi Ka]KAoro rpacqelnoro ]IHTep-

Bil,T3 [Jl[TeJIbHOfO (H'KiI4 ln'poIl3BOAflrcfl pacqeTbl OnTH]'la'rlbHbIX KpaTl(o-

cpoqHbrx pe>xnlroB sHeprocncreMbl H onpeAenff Iorcn no (4.40) cpeAHeHH'

Tep'BadlbHble XapaJ(TepHCTIrKII ?uil Hau b ii.

.[,"na cor<paurennr{ TpyAoeMKocrI{ ,p?cHeroB onpeAeJlflror He no oAHo\Iv

X,Jrfl KaIKAO|O H'HTepBaJa 3HdUeHHto rt,; i l l i lK b;i, a CepHIO STLIX 3,Ha'r{eHI'IH

.[, 'If l CepMII CpeLrHeHHTepBa"TbHbIX pa,cxOAOB ll ;Harnopon f3c:

b i i : f  t (Q " r " ,  H )  r r i r v  ) , ; i : f  z (Qr r " ,  H ) . (4.s0)

c srol'r ue,lblo paccquTbrrBaeTcfl rH€c'Ko;lHKo KpaTKoopor{Hblx rpex(ll,}roB

B Ka)K,AO:M }rrHreplBaire nprr Ba.pbrr,poBaHlru 3HaqeH'Hfi Q"r" H l/ (UsveHrlor-

crr paoxoAbr H Harnopbr Bcex f3c). Boslvev AJIfl rnprHiMepa i-ri HrIITepBaJI.

Heo6xoA,n:vo paccqHTarb r(parrKocpo,r{Hbtri pex(iuM .u,,'In Hcxo.,lHbtx 3rHa,qeH,Hfi

pacxoAo{B H Ha,rroPoiB Bcex f3c H, KpoMe ro'fo, eqe 2m rcparwo,c,poqq{blx

pelKIIiMClB Ilrpx HOKOTo'pbIX IOo,qerperAHblx OTI(JIOHeHllRX OT HCXO!,tHblx 3Haqe-

HHr:r pacxoAoo irr Har[opo,B tscex fOC. Tar Nan srn om(JroHeHufl B pa'cxoAax

H HzrIIOrpSX ,HerBe'riH,KH, TO pacqer y;Ka3atHrHoii ceprgpl ,KpaTKocpolqHblx pex(rH-

MOB 3bII[OJIIHflCTCfl CP BHHTEJIbHO 6bICTPO.

,fl'o notyueH'HbiM AaHrHbt,M [IrpoH3IB,OAHTCf .TI.IHeirH&fl srflrll,POKCI{Maullf 3a-

BHclr,M.ocrerl (4.50), n HTore Iror'rlr{a€M xa'paKTepucTrurKy cpEAHeI{iHT€p,sa'ls-

Hbtx ,no,Ka3dT€,l€ri.

3arey upolr3rBoruTcfi roflrocpoqHaR orliur,M,Il3a,r-(Hr no I(ptlTepl{rc MII-

HllMyMa paCXO'Aa TOIIJIHBa C ]I,gno,rb3OBaH'He}( XapaKTepi{cTI'r 'K cpeAHeIlH-

TepBaJlbrHbrx ,rro,K338TeJr€r1. H JrH[rb ecJrH pe]KHM f3C BblxoAllT 3a 3o4ly

armpOIKCHrMaUIH,H 3THX XapaKTepHcTHK, TO rtprllxOAT-iTcR fiOCTTB!,'Hfie KOppeK-

rHpoBarb Ha ocHorBe HoBoI? cepHH pacqeroB ,KpaTKocpo.tHot:r ontnrMII3aulll4.

.IInsel"r,uas afln'poKcuMar-(HR sarB'[{cIIMocrn (4.50) n'poII3'BoAI{Tcfi pa3-

Ie,TbHO B 3OHaX, fl1e ecTb H rtAe HeT xo,'Iocrblx c6po'cGB Bo,/],bI qe'pe3 r3c,

TarK Ka,K BeJ'ri lrr.rKHa ?'' npH 3rOM CyuIeCTtseHHO \{eHfercfl (paspnro He'npe-

pbrIBHocTu xapaKTeprrcTHK) .

Oco6ennocr l l  HeAeJIbHof i  onrnMH3aI{HI, I  pe)KHMoB I-3C. I ' ls
pacqera  [O; l roCpot { l {o ro  pe}KHMa no KpHTepHIo  MaKcHMyMa
Bbrpa6orKH 3HeprI{H f  3C orypeAeJIf l Iorcr  cpeAHHe pacxoAbl
BOAbr qepe3 f3c B KaIKAOM HHTepBaJIe AJIHTeJIbHO|O I IHKJIa.
BosHLIxaeT AonoflHI{TeJIbH afl. za1aqa AefleHHfi sTofl BoAbI MeiK'

ry  qeTbrpbMf  xapaKTepHbIMH cyrKaMH Ka iKAOfO I IHTepBaJIa ,
T.  e.  BosHprr{aer Heo6xotrHMocTb B peurerrHH 3aAaqH HeAeJIbHOII
OTITPIMT{3 AUHLT,

Ec" ' l r i  He yqHTbrBarb HsMeHeHI ' I f l  BHyrpH He.[ .eJI I {  ypoBHef i
BepxHI IX  6r 'eQoe f3C,  To ,  KaK I I3BecrHo,  o r l r l ' lManbHblN ' l  6y :e r

l )exr r \ I ,  [pH KoropoM i -cons t  eo  Bce ! ,H I I  He. { ,ex i l .

t28

3aAa'ia HeAeJIbHolj i onttrMu3alrl ln pex(HMoB SHeprocucreMbl

c r3C peuaer; e ,O'1 x(e i locraHoBr(e H TeMH )Ke MeroAaMH'

qro lr 3aAal{a Aonrocpo'LIHoll "?;"llt:t#*:l.Xr;:"t d.;;:3i""ff:
i uue  a i tnPoKcnMaqHH 3aBHcHMo-

KaIKAbIX CyToK, Aa',Ilee H axotr'HTcf

t I I f l  , } , :COIISt ,  HO C YqETOM BCCX

eHHe HaxoAl4Tcfl MeroAOM npo-

,3blBaercfi, qro AJIfl BbIXOAHbix

IHAJIOfHqHbIX MHO}KHTCJICH AJI f l

z  - - - - - - -  - . ' ^ ' i  t ro - ) ^  nex { t rMI - {h IX  OfpaHHt ieHHi i '
o""iffp::;;r; 

o"ir;.*;nro p**MoB 6epyrcn re MH'IKH-

-on'  ,x KnroDbte He o6yc,roeneni ' r  onpaHHqbnragrnn'  I ' IuegHo
l E . , / I I I  l f v l  ^ r v r v f

A J I f , H H X c T p o K T c f l a n n p o l ( c H M H p y t o i l I a f l 3 a B H c H I ' ' { o c T b c p e A H e -
H H T e p B a J I b H b I X X a p a K T e p H C T I 4 K ' l a c n o . ' r l e y e M a f l n p l l A o J l f o c p o q -
HOI? OIITHMH3AIIHH.

4 .6  T IPAKTHTTECKOE NPHTV1EHEHHE f t {ETOAOB H

A J I T O P H T M O B  O N T H T ' l H 3 A U H H  A O A f O C P O t { H b I X  P E X H M O B

HA PO3JI EKTPO CTA H I I  H H

paccrvrorpeHHbre Bbrue N{oAeJrH, MeroAbI H 4, ' ,1f  opi lTNIbI  PacLIera c

MaJrbHbtx !,.rl ltre"r' ibrHblx pexHMOa f3C pea"irII3OBalb] rBo BF{l' lH3 - Bu fTy

B BIIAe KoMlrl,Tgl{ca Ma[IiHl[Hblx npofpa]liM na 3BM 3-ro no'roJieHfifl '

I(ovrnnerc HMee,r yHlnBepcaebHyro crpyr(Typy H co'crolir H3 pflAa 6;io'

K o B , Q y u r c u l i o u a , : I b H o t r u u t p o p v a u l l l o H H o c B f l 3 a ' H r H b l x M e x { A y c o 6 o i r '

Paepa6oraHrHble nporpaMMbl flou'Ilt{II;-lII '  uIIIpo[(oe npaiKTll 'qeoKoe npll '

MeH.HHe B ,orer{ecrrBeHrHot"{ 3H€prer}I,Kei c IIoMou{bto gTrHX rlp'onpaM'-!l II'Ta-

Hllrp}loTCfl pe}KlI|MbI no,qTl{ BceX Kpyn]HbIX Kaolianoe CCCP: Bomrcxo.Kav-

cKofo (U.[,y E3C CCCP, 7 f3ci,  Anrapo-EnHceftororo (CAy Cu6'utpw' '

o r3C),,I l ,rnen'pouoKoro (oAy lot; ;  6 r3') '  f3C l(oaaHepro (P3V Kon-

s H e p n o , l 6 f 3 C B n f r H K a c l ( a A a x ) ' f 3 C O A V K a s a x c r a H a ' K a p e n a H e p r o '
TaAxurrcr.na,B3flePro a r' A'

vcneurrro Hclrror-rbillroTcfi npoFpaMMbI A HPF A'iltt pacqeTa pelK'HI{Ots

o6tqrr,suresHoti sHepnocHcrellbI' B co'craB roropoir BxorAflT i 6 f 3C'

H H x e n p l l l B o A f f T c f l i I p i l \ { e p b I p a c q e T o B , B b l ' n o ' 1 H e } i ' H b l x ! . l ' I f l p e a . j I b H b I X

o6r,ettrge H H,'I.lrccTplHpy}olllHx BJI,IIfH.Ke pa3n}IqHotx cilaixropo,s Ha pe3y,Ib-

Tarbl  o inrHMlt t l .u" ;"""ecrHae 
H pa3AeJrbHas onrHMlr3arr 'c  pex(Hr! 'oB f3c

B o n x c r o . K a r t t c x o r o K a c K a A a t 4 S l . L l e l l t o n p o e e A e u u o f t c e p H H p a c q e T o B

6or,ra o i leHKa cHrrx(eHII f l  eupa6ort<! I  3Hepf I IH f  3C Bonx<cxo-Kal tcroro

KacKaAa (prrrc. 4.3) lI3-3a 3aMeHbl oiiTllvrl l3zll l l ' l i  pex(1ll11a Bcefo KacKa'{'a

ourltrvftrsauHeri pe)Kut{oB oT,],e.iIb}Iblx rpynn f 3C. 6st'ra np}lHflra CJ''IeLyrc-

lll&fi IIoC,'IeI.oBaTe,:IbHocTb npoBejAel{illfl pacqeToB: otlTI,Il{lII3iHpotsaJICfl pe}I(Il'}l

ptr6ulHcKoir lr f optrroacrtcli r3c (pacuer I ) ; onrli lt"l l3l{poBa!'lcfl peiKII}l

Kavcxof i  H Bo'x l iucxoir  f  3c (pacuer 2) ;  onrnlurH3H'poBa"Icf  pe>KII l I  Bolx-

r 9 q
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cxoli f3C HMe+iH XXII cbe3r,a KIICC c F{eroM pe3y.rrbraroB pacqerots I
w. 2 (pacuer 3); onrnlrr{3HpoBancfi  pe}Knrvr cerH f3C Bo,rxoxo-KaMcKoro
KacKaJ,a (pacuer  4) .

Orgogtre;rbHo€ ;H3,MBHeHIIe aupa6orxl{ aHepnl{rl KacKara Bbrr{lrcJlEJlocb
no QopMy.rre

D :

r ,ae 3y+-3a- cfMM&pndff

IIoiryr{eH,Hafi B p€y"rlbTaTe

3 4 *  ( 3 ,  *  3 ' *  3 r )

Kaucxan HC
Puduucxan fJt

'' 
fopuxoacxdc fJC

t 0 0 ,3+

Bbl,pa6oTKa SHepfInII B onTfiMaJibfibrx pexHMax,

np,oBeAeHHfi coorBercTrBeHHo pacqeroB l-4.

Eomruxcxas [3C

I ottatcx an [3C uuenu
Ilenuua

Caoamo0cxas l'3C

Eottwcxas fJC ut+tesu
7W cbesda KtICC

Puc. 4.3. Pac.rerHan cxeMa Bor:xcxo-Kaucxoro KacKaaa

IIepe,t,wc,reHl{bIe pacrreTbr npoBo.lHnHcb n;tfl pa3flH'r{Hbrx eoAHocreir
peKrr-x" ' iq o6ecneqeHHocrrr roAoBoro croxa B HHreptsa, 're or l0 , lo 90Y0.

.AHa"'rHs no"ryqeHHbrx pe3|;Tbraros rroKd3z;r, rrro rr3lreHernnfl Bhrpa6orxlr
aHeprurr 6 Kore6rrorcff  B npe;fe"qaX or 0,2 ro 2,40h - gro 3rraqrlTe, 'rbHbre

.r,'rfi ycroBrrui erccn.ryarar{trr{ sHaqeHrfl. Har6onrurafi pa3'HHIIa n nupa6orxe
sHeprHH Kacr(aAa Ha6nroAaercs npu 50fr-Hoir o6eoneqeHHocrrr croKa. 3to
o6rRcgnercfl reM, r{To fip,H lta;iol'r lr 6oluurorl o6ecneqegHocrrx cror(a pe-

xltMbr pa6orn f3C e 3Haq'HTe,'Ibuoir lrepe sB"lfirorcr Bbr'Hy)KAefr{Hbr,M'rl (npH
crcre\{e orpaH.nuennri, coorBercrnyroutefi npr{Mepuo 500/6.Hoii o6ecneqes-
Hocrg croxa).

flpH npoeeAenr.rn Aaunori cepnu pacr{eroB HeoAr{oKpaTHo B03H}rKaJIrH
c'rtryar\w9r, npfi Koropbrx OrcreMa onpaHHqeHHfr npu onTlr],r']I3auHH pex]fMa
Bcero KacKaAa f3C co6nrcra"racr, a nprr pa3,ferbHoft o,nunut3ar{r{rr pe-
;r<rr-vots or'f e"TbHbrx rp1rnn f 3C no.-ryq4,111sb HecoBr{ecT}Ible pe}KH},rbr (He

Bbtf ep*(rrBa.rcf i ,  HanpHMep, ga.lauHuii i  o6eo:ulrre.rrurr ir  f lonycri  n pairoH

I 3 0

a

T

I
,
i

HNxHefi Bonrn). Braru'4y orclrcrBrnfi xapar(Tepn'cl' lt{Kn yr{ep6on rH3-3a He-

Bbr'noJr'HeHIIfl orpaHHr{eHlift taxne pacqerbr H3 a.Ha.ir,}t3a l{cK.rrFoqafiHcb.

l lpnuep 2.  Cpannenne onrnMalrbHbrx pelKHMoB fAC, paccqHraHHbrx

no KpHTepHf lM MHHHMyMa pacxoAa ronaHea H MaKcHMyMa Bbrpa6orxx gJreK-

rposHeprHX Ha fAC. Pacqerar pexiHlroB f3C B ycnoBtf lx  t is6uroqHor l

IIpHTOqEOCTH ,rro rdp.[Tep.Hro MI[il.lMyMa paCXOAa TOnirHrBa B SHeprOCI{CTeMe

Aaior onrllMaJlbuuft aaprrafiT Hcno,'rb3oBan,H,fi nnApopecypcoe. OAnarKo p?c-
qeTbl Iro yKa3aHHoivry Kp'HTepflrc fTBJIflIOTCfi 6Onee T'pyAoeMK,lIMtI{, rpe6ylo-

IIInMH sHaqHTenbHoro o6beMa lrcxorHoft
HHQopMaTIHE (rpaSHxa norpe6.nenun Inff
xapaKTepHbrx cyror(, orpaunqeHnR no B"i i ,
xapaKTepHcrHKrr o6opyloeaHrrn renJroBbrx
^^^, , , , . , *  . -  ̂  -  \
u l c r n t { f l t t  I I  l .  a , r .

f lo sroir npHqr{He B npaKTHKe pex}rM-
Hbrx pacrreToB HapflAy c pacqeTaMrr no
KpHTeprIrc MlrHrrMylra pacxoAa TorrJrHBa,
B rex cnyqanx KorAa rpe6yercn npx6.nlr-
xeHHoe 3HarIeHrre pelKHtr{a, MoryT npo-
BOAHTbCfl paCqeTbt no KpHTepHro rv{aKcrr\ry-
Ma nupa6orxlr sJreKTposneprrrrr f3C. 3ru
pacl{eTbr MeHee TpyAoeMKrI, Ho I{MenT
Merrbrxyrc ToqHocTb.

AuaansupoBaJrHcb pelKHilrbr BoAoxpa-
Hnnnrr{ Bonxcxo-Kaucroro KacKaAa, f3C
Koroporo pa6orarcr B Tpex pa3Hbrx o6r-
eAlrHeHHbrx cHcreMax c 6o"rlrugtvt KoJrHqe-
crBoM TeIJIoBblx craguuli ,  coeArrttesuor-i<

ypoBel I {Horo peiKHMa

xpr ieo l r  (nv i+x rup -

" I/  7 l  l '

U " F

X i l W I n T , n e c

Pwc. 4.4. CpanHeHne onrl l-
MaJlbr{brx pexcri l{oB cpa6orxH
I I  HAIIOiHETII{ f l  BOAOXPAHIIAHU{
KacKaAoB f3C,  paccquTaHHI IX
no KpHTepr.r f lM MHHrrMyMa
pacxoAa Ton,'IHBa (nyHKTr.rp-
Ha f l  l uuu r )  a  MaKc l rMyMa
oupa6omu rHAposHeprHH

(cnnouruax .nnHur)

\ rex(Ay co6or i  cnox<Hof i  e.rexrpHuecrcoir  cerbto.

HcxoAsrre Aa'H,Hbre (nr lporparf i , r ,  c t lcre l {a pexrI ,MHbrx orpaHnueuxir) ,

83Tbre  A , fn  pacqeTa ,  oTpa lKanT peaJbr rb re  yc i roB ,H f ,  B  KoTo ,pb rx  KacKaA

pa6o tan  B  l l ep rua l  c  o r rn6pn  1973  no  Mapr  1974  r .  Ha  puc .  4 .4 , t r zo6pa-

)KeHbI pelKH\{bI  Bo. toxpaHr{r l r { rqa Borxcxofr  f3C r ' rMeHH B. 14.  , I IeHHHa,

paccqnTaHHbre n'o KprnTepnfl)y{ MarKc'rr'Mv}ra eupa6orr{H rnnpogHepri{&t H MH-

HHMyrMa pacxoAa ron. [HBa B gueproc,rrcreMe. 3ro eoAox,pdHH"rTHU{g rB, t f ierct

ocHoBHbrM pefy!'rHpyrcuHlr BcA,o,xipaH'H"'irruleM Bonxcro-Kavc,xoro KacKaAa.

Bcne4clB'ue roro qro BTopoe ocHoBHoe pery.rrnpyrou{ee BoAoxpa'Hr{JHule

Bonxcxor'o KacKaAa - Pur6u,scKoe - 6u,'ro He3ano.rr,HeHo B nepuol Bece,H-

Heno noJr,oBoAbf l  1973 r . ,  onr l lMrrsat .1 i r f f  pelKul \ {a efo cpa6otru He Mor i ra

AaTb ouIyTII.!rblx pe3y.TbTaToB rI3-3a )KecTKoro pelKriiua no,nyc'Ko,B lr3 BoAo-

xpaH,IL{ ! tu{a r , .Tf f  HegHeDrer} iqecKlrx Bolol rorpe6nre;er i  t I  Bo1ono"rb3oBare-

"leit. Ta,nltv o6pasort, 3iieprerrtr{ecn}{e pe}K}r.}{bI Tpex HnxHero;i)KcKHx

f3C -  Bo" ' txcxofr  nrrerrx B.  VI .  . I Iesrrua,  Capa'roacr iofr  H Bo" ' lxcxol ' r  f3C
l l l teHi t t  XXI I  c6e3Ja KI ICC -  noqr j l r  noJHo,crbro on'peIe.Tlr ,THcb peixI I \1oM

Kyir6 orureBcKoro B of o.\p aHir lHUIa.
ll'poae^1eH'usre pacqerbr noKa3a"tlr, qro BereHHe

Ky'l ' r6rr iueacKoro BoJ,o.\paHlr.rHua no oIr l i l ra"rtHofr

9 * l 3 l



AAn .rtnilun), cooiBercmyroutefi KprrrerpHro MuriiHvryud pacxoAa roIIJIHtsa,

Aa.eT AOIO-IIHHTeJIbHyIO 3KO.HOIffIIO TOIIJIII,Ba OTHOCI-ITe,'IbHO pex'H\,la (On'rOru-

HaR ,rlrHlrR), coo'rlBeTcTByrouleFo r{pHTepHro rvla'Kc,HMyMa ertpa5olrl(H rlrApo-

3Hep'rH'H, B pa3iMepe 65 rltC. T yC,TOIBH'O|O TO'II.II]IBa B fOA.

l lpnrvrep 3,  Oqexxa cHHlKeHHfl  nsrpa6otxH sHeprHH rHApogJIeKTpocraH-

r . tHfMH H nepepacxoAa ronJrHBa B sHeprocHcreMe H3-3a 3aAep)KKH n cpa6ot-

Ke BoAoxpaHHJlHrr{ B oceHHe-aHMHHfi nepfioA,. B npaKrI{Ke pa6otu UAy

E3C CCCP B ycJloiBltlf lx ueno.nnotl nHQopvaqnrI o Hanpy3Kax H npu or-

cyTcrBETI AocrorBepinoro nporno3a cro,i(a Ha A,'rH're,lsnutfr npe'trcrogurilft ne-

pIIOA (ganp*llteip, ,Uo oAHofo ro4a) B Ue.rlnx rapaH'nLIpoB4HrH'oro 3nepr'o-

csa6xesan noTpe6ntelef t  s  Hal46onee HanpqiKessul ' t  nepHoA pa6otu eHep-

|OCHCTeMbI B yC,TOBFiflX OCoHHe-3rllllHenO lvt'arKorlMyMd HaFpf3,I{lfi pe)KI{tM

cp a 6orliili B oAoxp a'HI.IdIHIII Bel1ercfi c HeKorop bIM 3anagAbnB alI,HeM no orHo,trre'

HHIO K OriTrElraJrbHOMy pelKHMy, pacor{flTaHHoMy np'}I H3tseclHblx rpaol' lu{ax
i ,

HanpysK[ 14 no saAaulioMy rr4porpaQy (pexHv MaKcHMaJlbncfi sKoHoMHH

ruApopecypaoB).

I{enrrc trpoBeAegnoro Hcc,rIeAoBaHHfi 6una ouelrKa norepb nupa6onrm

3JIgl(Tp,O3HepffiLI H TOnJIhBa B 3HeprOCLICTeMe H3-3a 3a'na3Abl'Ba;riHff BO Bpe-

vrenx cpa6o'trKn BoAoxpaHI{,rr,HrrI.-fi,pu onrnMH3atlH't{ ,HcnoJlb3'otsaJIHcb r!L^[,rpo-

fpaQbI 50 7o -+tofi o6ecne.IeHHocr,H.

3xonor,rpt,q rl{ApopecypcoB B Kat(oM- n+6o pacqeTHOM llureplBaJIe ocy'

qecrB,lffr 'Iacb rty,Te]r onpa,Hl{qetllff oBepxy cyMMapHoii lton$ocru f 3c

B Aa,HHOM HHTepaaJre. flocre;tOBaTeJIbHocTb I]poBeAeH[ifl pacqeTOIB 6urra

c,'IeAylouefi:
,onTIIMII3HpoBaJIcff pelKltl l pa6oTbl KacKaAa f3C 6eS orpaHer'qeH'Hri no

cyMrMapHorl cpe4neaHrep'Ba;tbHoti tutoqrtoctn f3C (uyaerofi Ba,pmalHr) ;
,OnT,liMIIsltpoBaJIcff pex(IlM pa6oTbt Kact(aAa nplr orpaHHqeH'HH cyMiMa,p-

soli Mou-tnocTut B nepBoM pacqeTHoM LIHTeptsaJIe (nepasrfr Barp'HarHT);

T a 6 . n u r t a  4 . 1

Cyrunapuure cpeAhel{HTepBanbHbl€ -\toulHocrt f3C no trecfiqaM'

(J

L

o (-,

\o

4J

I

F

(|,
L

o

i ' v
- F

\ l

0
I
2
3
4
5
b

7

2809
r 982
1983
I 983
I 983
1984
r 983
r 983

2973
3260
2685
2685
2686
2685
2685
2686

3002
3 l n
3225
2688
2688
2687
2688
2688

3t57
? 9 (  r

3339
3479
2693
2692
2693
2693

30t7
3  1 0 5
a t '7  8,

,3287
a A 2 1

27 12
2 7  1 3
2 7  1 3

3499
3525
3594
J O J J

3779
39.36
2738
2738

3  r 6 9
3244
3272
332 I
3+80
3594
393 I
)7 r.'

3071
3090
3 1 6 6
32t4
3328
2 t r  I
U f U  I

J I  I U

4134

2625
2698
2752
283 r
295+
3 I  I 4
J + t o
3950

32 258
32 207
32 150
32 t ts
3 2 0 7 7
31 965
3t 874
3 1  7 4 1

0
68
86
98

I C \ A

r 5 l
273
, t . ) l't(J I

r32

.OIrr,HMI.t3rl,potsancti pelKHlvl KargKaAa nPH HannqHH orrpaHHqeHufi e fieB-

BoM H BTorpoM l l ,HTepBaxax (nropofr  eapuanr) ,  H TaK ! ,o ce{bMoro Bapf l '

AHTA.

B ra6;i. 4.1 npeAcrarBJreHbr pegyJrbrarbr rrporBe.u,enublx pdc{erorB (sua-

{e.H,lrfi c}MMapfibr5 cpeAHeHHTeptsaJrbHbrx MolIlnocreli f3C, coortsercrBylo-

u{IIe OnT['i M a JibH bIM p e)K HM aM rnrp OC{}IT 8{rIHbIX B a p HarHTOrB ) .

Ka,x sH,AuO ltg [ptiBeAeHHbIx !,4,HHbIX, i lepeXOA OT Ji[O6O,rO BapHaHTa

pacqeTa K c,TeAyrou{eMy rrpnB,oAHT K yBe,n}il{eHHlo MoIIIHOCTIII H Bblpa6oTlci

3iier(Tpo3ueprHH fOC B rrccJreAyrcrr1rre }rHTepBaJIbI pacqefi{ofo fiep}IorAa

(upeltrrecoByloulne BeceHHeMy noJIOBOAbFo). .A,Hanrtl3 xoAa ypOBHefi BO,Ao-

XpatHiHJIHU{ nOKasa,T, qTO Halli'OnJIeHrLIe 3anaCOrB BOAbI fi,pO:llCXO!.lIT Ha Bepi\-

HHX f3C KaOKaAA.
7  t  ^ r r n  1 1 6

i- iaII00"'Ie'e ![HTeHcltBHbiI] pocT pacxoAa ToniiI iIBa BbiJbirBaefc]i rituiiu-

lvtuerl rl l;1popecylpcorB B gI{MiHHe M,ecflI{bI (lexa6pn, flHBaPb). Heo6xoA,u,uo

OTM,eT'HTb, qTO rrOJIf{eHHble IIOTe,p,E Bbipa6OTI{H SJIeIffPOSHep'fHH H ttepe'

pncxo[bl TorrIJIirriBa BbI3BaHbr TO,'rbKO nerperpaonpgAeJlgHH€;M Bblpa6oT]KI'I f3C

BHyTpI{ pacqeTHono ilepHoAa E He oBffsaflbl c IIOfllBJIgHHerM [OII,ortH'I{TeJibHbIx

XO,iT,OCTbIX C6,pOCOB.

flparr,liuecKne peKoMenAar{lrrr no crrparenrru glnotloMnlr pecypeots MoiK'

HO IIOJIyq[Irb, cOfiOCTaEJIfffl n'OJiytigHHble yrBeJII4qeH'Hff B pacxOrAe TOII/I'H[B4

c BepoqrnbrMH yu{ep6av*t oT Hei4o'o'TnyoKa g,'reKTpo'gTlep'rrilH, HetsblrfioJId{eHHfi

Tpe6oBarH{Ift fi,piorrHX fracrHHrI(gB Bolox03flli'c'r]BetliHolro K,oiMlIIJIeKca npH Ha'

c'r yn JIeITIIH He6 Ji anOfirp lI fl THblx ycr'IoiB H It B 3 H M'H'H Il nep['loA.

l lpnmep 4.  AHa.[ns BJtHfHHff  BpeMeHt{  Ao6eraHHf,  pacxoAoB BOAbI Ha

ONTHMH3AIIHIO AJIHTEJIbHbIX PE)I(HMOB T3C. KAT Y)KE OTMCqA,/'IOCb BbITIIE'

Hiueercfi TpH cruoco6a BeAeHHfl BoAo6aJIaHcotBbIX pacqero{B KacKaAoB f3C:

IO [,r4H3Mrn9,eoKIIM o6belta'u BO,4,OXpAK,ILIIII{, no cTaTlI'qecKHM O6leuaru

BOAOXTpaIIHJTIIU{ npH pa3Hblx "C A[lfi. Ka]KAO,|O B;poMSHlHOrrO HHTepBaJIa lI nO

cTaTrrqecKliM o66eMalt Bo/loxpaHHJIHUI ffprli T:0.

Pacqetu npoBof.HJI Icb no BTopo'My H TpeTbeMy cnocc6aM H8 n:pl lMepe

Kaor(aAa rr3 ceM{rr f3C. Hcc.reAoeaJrcff Bor1poc creneH'H tsInl4flH'trfr, BpeMe[IH

Ao6efaHrltfi T NIelK,!,y oTJ,eabnblM,n cTyn,enflM,H KacKaAa Ha pesyilbTaT snT?I'

Mrr3auHoHHbrx pacqeroB.

Haqa.lo BOLoxo3fitigrBeuiHono roAa IIpHHH,MaJIocb c MoMeHTd HdTIoJIH€-

HHff BOAO.KpaHIUIHUI [oCJe BecerilHero [o,. 'IoBOAbfl, T. e. c uloJlfl Mecfl 'Ua.

B Kar{ecrBe pacrlerHoro trHrepBa.na 6tt"r npnHar Mecflq ,Jrn nepnoAa Me-

x(eH,r,t lr i5 cyr :.rn neplloAa rIoJIoBoAbfi (an'peln, rwafi, urono).

Pacqerlt IIpoBo.ll lJiicb Ha 3aAaH,Hble rIII:ponpaQhI 6smornoro pacxoAa

rr  6oKoBoir  nprrroqHocr l l ,  coorBercrB,v lotqHe roAy cpeAHef i  BoAHocr l r .

Conocra,g;tfl"[t lcb pacqerbl onrH]ta":IbHbtx pex(i 'I lvtoB KacKatra !.i ln ceMH

Bapt laHTorB t .  3uaqexl l f i  BpeMeHII  . (o6eraH' l l f i  pacxo; ] .og B [epBolvt  Bapl laHTe

T1. J,3Hbr s ra5il. 4.2. flognelyroruue BapliaHTbr no,'tytxuJlrl{cb flyre]t yr'teflb-

ueHHfl cooTBeTcTtsytoultlx ggaqenuft T Ha oJ,IIlI cyrttl{. B [o,cJIeIIIeM, ceAb-

MOM Bdrpfia,HTe BcO 3HaqeHHH T paBHbI Hy,Ti'O, T. e. yC":IOBliO npeATIo'' ' Iara-

dlocb,  qTo B pea,Ib i iocrK l , {e)KIy cryneHffMH KacKapa Ao6ef aHHe oTcyr-

crByeT.

1 3 3
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Bpe:lrx AoderanuR pacxoAoB B BapHaHre rr, cyr
N'e rnrep-

BAJIA

I
2
o
A- +

r)

6
I

8
q

l 0
l l
1 2
l 3
t 4
r 5

2
I

U

L)

3
2
2
2
3
4
5
6
o
D

3

3
,
D

.J

o

2
2
I

o

.)
6
6
5
3

29 361
29 498
29 4 t4
29 411
29 453
29 462

l  t ^ ^ -
I  r  Ju- /

3HeprrrH Ar'rfl ocTaJIb-

B ra6rl .  4.3.
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I

!
2
2
2
2

I

2
2

I
I

I
I

I
o

J

3
?

2

Euna npuHrrra cJre'Ayrouafi - nocJreAoBaTeJrbHocrb pacqeroB: n'porBo{fi-

Jracb orrrl{rM*f33(Hfi pe}Kr{,Ma pa60rrbl KaoKaAa f3C n'pH r:0 (cogll'{oft

BaipHaHT), orflpeAeJrfiJrr.I,cb onTMMaJrbHblfi xoA ypo,BHeri BoAox,paHHr'Hr\ zonr

H Cy.vrMarp'Hafl EilpaSoTr(a rHAposHeprrrlx{;

AJIfi OnTIIMaJrbHofo XOAa yporBiHeli BoAoxpaH?I.,]i lu zoo, nOACqHTbIBa'

/'IaCb cyrMMapHaf Bbl'pa6OTII{a faApOSHep,rUH 3t IIpH T:T1;

ilfifl. BapwaHTa T:T1 ripoBorfl,n"rracb onrrl':vlH3arl]tfl pexlHMa pa6orbl Kac-

KaAa f3C fi onpeAeJrflJrocb 3Haqerure cyNrMapHol'r rmpa6orrictr nHilpg3He'p-

f l tH  31onr .

' l l ,orepn sHeprHH B npor{egrax onpeAeJIrJIacb n'o Soplay"ne

3?nt - 3'
a, _ j3;: roo.

ftro aHa,'IonHqHofI cxeMe oueHI{Ba,rucb norepH B
Hbrx cJrr{aeB.

Pesynurarbr pacqeroB nprliaeAeHbl Ha pHc. 4.5 u

t l

t4

T6

29 125
29 187
29 350
29 477
29 434
29 450

0 , 8
0 , 3 7 3
0 , 2 2
0 , 2 1 6
0 , 0 6
0 , 0 4 1 8

1 3 4

O3C IOra

f lorepn B Bblpa6orKe aHeprHH Ha rHAposJIeK-

TpocTaHql{fix trpH onrI4MH3aulIH InHTeJIbHblx pe-

>KHMOB B 3aBLICHMOCTH OT norpeiuHocTel i  B 3a'

D,AHHH BPEMEHH AO6CTAHHfi B NPC.{CNAX OT OAHHX

AO IIIeCTr.t CyTOK BbI3bIBaIOT [OTepH B Bblpa6orKe

sHeprHr{ Ha THApOCTaHII,HflX B npeAenax oT 0,04

Ao 0,08 o/o .

I lpuvrep 5.  BaHqHHe ol ln6or B 3aAaHHl l  cy-

TOIIHbIX FPAQi lKOB NOTPC6NEHHfl  H MTHOBCHHHX

xapaKTepHcrHK oTHOcflTeJIbHblX npHpocroB Ten'

JroBbrx cranqufi Ha pacr{er cpeAHeHHTepBanbHbIx

xapaKrepHcrHK fAC. I lpr i  n.naHHpoBaHHH pex( i l -

MoB fOC Ha AJIHTenbHbIfi [epHoA 6o.nnruas rlacrb

HHQopMauHH f lBJlsercr  nporHo3upyeMol?.  B r Iep-

Byro oqepeAb 3ro orHocHTcf l  K cyroqHblM rpaQH-

KaM noTpe6neHHfi  H xapaKTepl lcrHKaM oTHocr l -

TeJrbHbrx npHpocroB T3C.

CrasurcR 3aAar{a:  oqeHHTb ox(HAaeMyn no'

fpeuHocTb B pacqere cpeAHeHHTepBaJrbHbrx xapaKTepHCTHK TenJIOBbIX CTaH-

UHfi .  HccneAoBaHHfl  npoBoAl. tnHcb Ha npuMepe AByx pa3Jlnqnblx gHeproo6b'

eAHHeHrrf i  -  O3C [Ora n E3C CCCP.
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4z
0,6

n 4

n 7

t ' ) 1 u ( A
l Q v r v v

lToepewuocmt t, cgn

Puc. 4.5. 3awrexMoerb
norepb B Bblpa6oTKe
sHepfHH KacKaAa r3c
B 3ABI iCHMOCTK OT NO.
r l lerxHocTH B 3aAaHHH

BpeMeHH Ao6efaHHfl

Orsocnte.nanafi  [ofpeuHocrb B pacqere
xapaKTepHcTHK, Bbl3MHHatI HeTOqHOCTbIO

Harpysra, o/u

cpeAHeEHrepBarbHblx
3AAAHH'I |PAQHKA

Orun6xa 
? lroroeO.neHnrfOun6ra a nmpe6re-

ttuu Jn/o
Ourr6ra B t;or-
pedfleHHll 5 -olo

f3C- I
r?c-2
f3c-3
r3C-4
f3C-5

. r-3c-6
t)c-7

r-3C- t
r3c-2
13c-3
f3c-4
f3c-5
f3c-6

0 , 6
0 ,  8 5
0 , 4 3
0 , 3 2
0 , 4 3
0 , 2 2
0 , 3 2

1 , 7
I , O

1 , 6
1 , 7
I ' O

1 , 7

E3C CCCP

12,3
l l , 6
1 0 ,  5
1 1 , 2
l 0 , l
9 , 9

1 0 , 4

2 , 8
2 , 7
2 , 8
2 , 9
2 , 8
o ' 7
L t  I

23,4
9 1 4

2 1 , 4
22
22
22
9 9

4 , 6
4 6

4 , 5
4 , 5
4 , 5
4 , 6



E3C CCCP B pacrleTax npencratsJrff,T&cb 3r{Br{BaJreHTHori cxeMori, co.
crosureft il3 ceMH rHApo3J'ieKrpocraHunft, AecflTH Ten,.'ro3JreKrpocrauqnfi w
oAHHHaAIIaTlI KoHrponHpyellblx B,[1. OOC IOra npelcrsB,rrf;'r?cb gKBHBa"'reHT-
Hoft cxeMofi, cocroRulerl Hs urecrr.r f3C H o.lsori TOC.

OnrEv'asalti{s cyrorrHblx pexrMoB npGBo-rriJ-racb A",rfl HecmoJrbKIIx Ba-
pfianroB cryMapHoro rpaQrrra no.npe6,reHnr:

,Bdps2'11" I - ucxoAnuft rpaQrrr,x rrorp€6"TeH;rfi;
tsap,?IaiHT 2 -,nolpeSuregue Bo Bce qacbl ilo cpaBHeH,Hro c HCX,oAIHbIrM

rpaQrrrron yae,TuqeHo na I o/o i
tsa,DHarHT 3 - noTrpe6nes'pre yEeni.4re_fio sa -101a:
Barprra"Hr 4 -norpe6nesne yoe,'ru,qeHo ua Soln.
Pesyaorarbr p'acqeroB irpe;rcrarB"TgHbr B ra6,r. 4.4 n Hfl Drnc. 4.6.

I lorperunocrb B pacqere cpeAuer{HTep-
Ba"[bHbrx xapaKTepHcrHK Atrn E3C
CCCP rpHlrepHo s 5 pa3 6o.nlue, rreM

r.fin OOC IOra. llocneAHee o6ctosrerrb-
cTBO O6tRCHXerCq npHHflTbIM B pacr{eTe
6o.nrrunu pe3epBoM Mor.r.tHocru s O3C
iOra no cpaBHeHHro c pe3epBoM Mou{Hocrn
EOC CCCP. 3aeH*rMocrl norperlrHocru
B pacqeTe cpeIHeHHTepBa.irbHbrx xapar(Te-
pHcrHK or 3Har{eHHfi orun6ox B 3aAaHLI}r
rpa$rnxa norpe6eeuun KaK Anfl  o4Hofi,
TaK rr Ant rpyrorl  cacreubr HMeer oAHHa-
xoerr r?  xapaKTep,  6nHsxprr i  K, ' l l . rHef iHovry .

C.rrelyrouas cepnfl  pacqeroB npo-
BOAI{NACb C UE,IIbIO BbIgCHIITb BJIHflH}IE HE-

TOqHOCTH B 3aAaHHH XapaKTepHCTrrK OT-

HOCHTe" ' rbHblX npHpocToB TenJIosJIeKTpo-

crauqrrit Ha Bblr{flc,'IeHHe cpeAHelrHTepBaJIb-

Hb ix  xaDaKTepHcrHK f3C.

Oun6rcr B aaAamIH xarpaKTeplrcrrrK BHocuJrllcb B pa3Hble y3JIbI gJIeK-

rplruecrofr CXeMbI H pa3nofi Be,'IHq,HHbI. Paccltar.oHBa,-IIIcb ABa BapTIaHTa:

ts Tper y3d'Iax o.[eKTpHuecffori cxeub'I IIc.\o.fribre X3p3Krap,llcTuxu IIe'

pecgHTbIBai'IHCb Ha HOSllit Ma;KCHM,VM Hal'py3KII, )rBe,lnqellif i l t i i  ga 5%;

iB Tex )Ke ysJtax Hcxo!,Hbre xapai(TepHcrlrKl.r f iepecqHTblEafi ' l lcb Ha Ho-

sbrir naru{Myir{ HaFpy3jKH, yBe"T,fiqeHHsrfi sa l0%.

PesyiTsrarbr pacr{eroB nplraeAeubt n ra6.r. 4.5.

,[,"rn E3C CCCP HsMeHeH,He HcxoAHbIX xapaKrep]IcrrtK Ha 5-100/o

Bbt3blBaeT npEMepHO TaKOe )Ke H3llEIIeHHe B BblIIIIC.'I€'H,HH CpeIHeHIiTepBa"'Ib-

Hbrx xapaKTepTrcrlrK f3C, lnq O3C IOra re )Ke HslIeHeHiIIff B HcxoAHbIX

xapaKTeplrcrHKax T3C Bbr3brBaror n 3 pa3a \ Ieabulee H3t\ {eHeHrle B BbI-

L{IICTCHfiE CPCIHEfiHTEPBA"'IbHbIX XAPAI(TEPTTCT;IK f3C. 3TO TOBOPHT O TO'M,

qro asipa6orria rpe6onauHii K Toqnocrr 3af,.a'dnfi ncxo.lttoit lt, i l t ito,plraultH

Ao/rx(Ha [por i3BoJrrrbcf i  c  f {eror , r  oco6euHocrei i  paSorbl  KoHKperHoft  eHep-

rooHcTe.vbr,
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j\e f3C

Ornocurels-rrafi norpeunocrb B pacqeTe cpeAHeHHTepsanb-
Hbtx xapaKTepllcTtrK, BH3BaHHafi HeToqHQcTbto 3aAaHHff

xapaKTeps cTlrK oT HocHTerbH brx npHpocToB TetI JIoBbrx
WnoB, o/o

O u r u 6 r a e s a A a H u u S %
I

I OruH6ra e eaaaunu l0lo

z0

t5

I U

r3c- I
f3C-2
f3c-3
f3C-4
r-3c-s
t3c-6
f3c-7

r3c- r
f ec-2
f3c-3
I '3C-4
I  JL-D

f3c-6

E3C CCCP

3 , 3
5 . 4
6 , 4
5 , 8- /
u t U
4 -
J ' O

5 , 7

O3C IOra

1 , 6
1 , 6
] , 5
1 , 5
1 , 6
I , 5

1 4 , 8
1 5 , 1
1 5 , 3
I 5 ,  g
t c  , l
r u r ' t

t 4 ,  8
I 5 , 3

2 , 8
q 7

2 , 9
, 7

2 , 7
2 , 8

I  z  3  + 5APn," /o

Puc. 4.6. l lorpeuHocrr B
pacqeTe cpeAHeHHTepBanbHbrx
xapaKTepHcTHK B 3aBHCHMO-
cTH OT norpeurHocTr4 B 3a(a-
HHH rpaorrKoB no?pe6neHHff

IJ,e"rl cfleAyrcuefi ceputr pacrreroB 3a;KrroqaJracb B or.leHrr{e nonpeugo-
crll B pacqere cpe;fH€Ii,HTepBa,rlbHblx xapa,KTe'pHcT]jTi, ssrseaHuor? Hey{e-
TOM B pacqerax otpafinqerr{'Hl'r no Hanpy3:Ke B,l-1. Pacqerbl BeJrHcb AJrn pa3-

T  a 6 n s q a  4 . 6

Oruccrrte"l tHa rr oorpeuuocrb B pacqere cpeAHeHHTepgaflb.
Hbrx xapaKTepHcTHK lr3-3a r{evqera orpagaqenufi  no

narpyrre B.IL %
.fi, fAC

fleosorfi Bapnai{r rpa$ura
HATDV3KII

Bropoir Bapuaur rpaQura
Hafpy3K[r

I-3c-l
f3c-2
f3c-3
r-a/- /

f3C-5
f3c-6
f3c-7

0 ,  1 6
0 , 1 6
0 , 7 9
0 , 3 5
o 9
1 , 9
1 , 8

I , 5
1 , 8
3 , 1
) 4

2 , 2
9 4

2 , 3

Hbrx yc;roonrl 3arpli3rfir B"rI. Hcc;regona,unr rroKa3arTH (ra6.r. 4.6), ,{To
IIoflpelu:t{ocTb B pacqeTe cpeIHetIHTeptsa,'IbI{blx XapaKrepHcTHK, Bbr3,BaHHafl
Her{eroM orpaH'Hr{eHri l i  no B/1, yo>xer rone6arbcfi  B npe.leJrax or 0,16.qo
3.1% s 3aBtrcHMocrH or  pe)Kt rMa Harpvsr iH BI I .

I
I

I
TCn /

L
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O f i T H M A J I b H b I E  A H C N E T T I E P C K H E  T P A O i 4 K H

BOAOXPAH VtJtHIq THAPOSJI  EKTPOCT,\HI IH H

5 .1  ocHoBHb lE  nPHHI {Hnb t  PA3PAEOTKH
AHCTIETqEPCKHX TPAOHKOB BOAOXPAHHJI  HI I I

OcHoeHHe onpeAefleHnc. HeCrrtorpn Ha BepofiTHoCrurtf t  xa-
paKTep AoJlrocpotlHono nporHo3a peqHoro cToKa, peKoMeHAa-
I IUVT NO ITDAKTHTICCKOMV BCN.CHHIO PC}KHMOB BOAOXPAHHJII ' ITU

- - F  - - -  J

AOJTIKI-IbI 6ltr l  OAHO3HaqHbIMH. HUesHO B sTOM 3aKJIIoqarcTCfl

n l pHHI {Hnb I  AH  CneT , {  ep  L I3  a  I IH  H  pe }K I ' {MOB BOAOXpaHUJ IHUI '

S o p u r e  A H c n e r q e P c K H X  r P  a  Q  u x o n .pea i lHsyeMb le  B  QOpMe AH.C t l  e ' l ' ' { e  P  uKn  , (  |  P  a  H ' /  r t  A

f lanee AHcrerqepcKI{MH rpa$nrawtH 6y leu Ha3blBarb pe}KHM-

HbIe peKoMeHAaI{I,IH, npeAcTaBJIeHHbIe He TOJIbK-O B rpaQriue-

cxoft, uo H s talnuqHOfi r4ltrr aHanHTt4'IeCKOfi QOprure. B HHX

peKoMeHAaIIHH I IO pex(H]uaM eoAoxPaHHAHUI cTaBffTCf i  B 3a-

BHcHMocTb JIHtiJb oi rOfi HHQopvr at\LrLT, Koropafl 6lteaer Lrc'

BecTHa OAHo3HaI{HO K l rc6or"ry paccMaTpHBaeMOMy MOMeHTy

BpeMeHH.^ 
C MaTeMaTuqecxot? ToqKH 3{peHHfi  AI4C[eTqepCr<Hri  rpaQHr

npeAcraBJrf leT CO6OI? CHCreMy o I lTH M a JI  b H bIX yn p a B'

n ^ " t o r J r H x  Q y H K q H f i , u  r . a e r  c H H r e 3  ( H a 6 o p )  o r y l M a J I b H b I X

peureHHrl AJIfl-ycJIoeHIl .uro6ori BoAHocrH H Ha nro6oit MoMeHT

BpeMeHH B npeAeaax uHKJIa pefyJlHpoBaHHfl  BOAOXpaHHJIHTII '- ' -H; 
p". .  b. l  Hso6palKeHa oOruenpH1f l , rafr .  B cyuecrBylouef i

npu* t " *u  
"  

CCCP K 3a py6exou cxeMa pa3LeJIeHHq o6bevf  a

eo.u,oxpaHHJIHII Ia Ha XapaKTepHbIe 3oHbI Al ' Ic i leTqepcKofo npa'

A"! l "u 
I  Hso6palKaer HeHcnorl leyeuuft  o6leu BoAoxpaHH-

JrHrqa, pacnor loxeHHufi  HHIKe ypoeneft  eoAosa6opoB (tax Ha-

ssrsaei l , {br f i  uepreuft  o6teu, xapaKTepH3yeMuft  yponHeM Mepr-

Boro  o6reua YMO).

qng

f -rHfig w.

: , \

>r-. V

U,"- M

\ 4

l

3oga II  uzo6palKaeT 3oHy nepe6oee, np6 nonaAaHHH B Ko-
Topyn oTAaqa AoJIX(Ha Ha3HaqaTbcfl  HHIKe rapauTulpoeaunofi .
t lacto BHyrpH gtoft 3oHbI BbIAeJIfiIoT noA3oHbI - IIaHocflT JrH'

HHH nepexoAa Ha pasHblg noHHX(eHHbIe oTAar{H-
3oni  I I I  rapaHrnpoBaHHoro pe>KHMa f lBJI f lercf l  saH6onee

oTBeTcTBesHOfi  3onof i ,  rAe Ha3HaqaeTcf i  rapaHTHpOBaHHafl  oT-

Aa,s,a BOAbt HI1H M9IIIHOSTH. flpu rapaHTHpOBaHHbIX oTAaqaX

o6ecne. iaBaercf  HopMaJIbHoe (no ul tsptuanlHoe) Bj)Ao^o6ecne'
qeHne HJIH aHeproobecneqeune. B qacrHocr l4,  gns f3C Taraf .

orAaqa orpeAe"[flcTefi noKpbiTlieM rpaQuxa iiaipysKli l l ipr pa'

6Ore TOC c MaKcHMaJIbHo Bo3MoX(Hoti nx MOIIIHocTbIo.

Bnyrpn 3oHbI I I i  raxxe BosMolKua pas6HBKa Ha I iOA3oHbI.

HanpNr"rep, AJIr BoAoxpaHH,/THIII MHorO"[eTHerO peryfiXpoBaHfls

""o.lu 
(npaxrnra CIUA) BblAe/If iIorcfi noA3oHbI 1-ro, 2-ro

H T. A. JIeT MafiOBOAHOTO UHKAa. ,IIUHpIH, OrpaH,Hr{I4BaIOIIIHe 30-

Hy ] l l ,  Ha3btBalor eepxHef i  H Hnxuef i  JIHHHSMH rap_anTnpo'

BaHHoro peX{HMa. B clyqae MHorHx yqacrnnxoB BXK AJIf l
KaIKAOTO H3 HHX 6y4yr cBoH nOA3OHbI H cBoI{ JIHHHH B 3oue

fapaHTHpoBaHHoro  pe lKHMa.

B 3oHe IV Bo3Mox(Ho noBblI I IeHHe or,4aq cBepx rapaHTH-

poBaI{HbIX (aoHa a36blToqHblX or4au) .  06otquo raKoe I IoBbl '

LileHHe OTAaq AaeT AOtloJIHHTeJIbHbtft eQQexr IHiIIb B sHep-

reTHKe, nogToMy pe)Kuttbl BoAoXpaHHJIHuI B STOII SOHe HMeIOT'

rJraBHbrM O6paeorvr,  aHepreTHqecKHI: I  xaPaKTep. B srOt? SoHe

BbIAC,'If lFOT IOA3OHbI C PAsHbIMH. 3HAIICHHfl,MH MOU{HOCTII f3C

Nrac -  oT rapaHTLrpoeaunoft  Ao nonnof i  M0uIHOCTH. , I IHHUiO

nepexoAa Ha noJIHyIo MouIHocTb qacTo Ha3bIBaIOT npoTHBO'

c6pocHoi i  JIHHHeII  (ona He AonycKaeT Heo[paBAaHHbIe XoJIo'

c rb re  c6pocn eoaur ) .

3oHa V Hueer MecTo y B9ASXpaHHJII'IUI, Hc[OJIb3yeMb]x A/If l

3aulgrbt  HHlKHero 6teSa f3C or HaBoAHesnf i .  B arof i  3oHe

HasHaqalorcf l  MaKcHN{aJIbHble AonycrHMble pacxoAbl BoAbI B

HHxHHft 6ne$. Jlwuvts,, pa3AeJlflIou{afl 3oHbI IV u V, ectr HH}K'

Hfl.f l . IIHHHI. 3OHbl MaKCHMaJibHbIX AOnycrlIMbIx pacxoAoB BOAbI

B HH)KHHfi  6reQ f3C.

3OHa VI,  pacnor ' Iararculancf BbIuIe Hny, -3TO 3OHa nO'

Bbr[reHHbIX xoJIocTbIX c6pocoe. B nefi no ycJIoBHIo 6eeonac-

HocTH rnApocoopyxeuHft  orKpblrbi  Bce BoAocJIHBbi.  B Bepx;

sert qac TH oTof: 
-soHH 

HHorAa BblAe.rIf lIOT noAsoHy, B KoTOpOfi

AonoJIHHTeJIbHo BKJIIoqaeTcff c6poc BoAbt qepe3 iu,'Iro3bl. Qop'

cupoeauuuii no,r,neprsttl ypoBeHb (Ony) He AoJIIKeH ITlpeBbI-

urarbcfl B yc/IoBHsx .np6ollt eoAHoctH.

OqeeHAuO, H B 3oHe HaBOAHSHHI| M9IKHO BbIAeJTfr,Tb [oA3o-

HbI c nOCTeneHHbIl I  HapaII IHBaHHeM orxpsttnf t  3aTBopOB BOAO-

C. I IHBOB.
Cxelra pa3AeJIeHHn o6leva BoAoxpaHH'l l lu Ha xapaKTepHble

AHcnerqepcKofo rpa$nxa Bo'(oxpaHHnl{tr la
Psc.  5 .1 .
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I4so6pa>t<eHHbre Ha puc. 5.1 3oHbI He rlocroflHHbl BI{yrpH
foA€I,  a H3MeHtrcT cBoe 83apIN{HOe pacnoao}KeHl le no xapal(-
TepHbrM Qaearur roAa.-  B [peAeJlax nerHelt  vr  oceHHeft  MeiKe-
Hr.r, BeceHHero [oJIoBoAta. I(porure roro, grn 3oHbI Aa]Ke B
nro6oft  QnxcHpoeaHHslt i  MoMeHT BpeMeHpI Moryr l l3Meurrbcf l
B 3aBHCHMOCTII OT npOrHO3HpyeMblx HJIH npeA[IecrBylol[Hx
pacxoAoB peKH, a HHorAa H HeKoropbIX 3HaqeHuf i  ctoxoo6pa'
3yiou{Hx Qarropoe.

Ocsoasoe sHar{eHHe B Ancnerqepct(ojvt  rpa$axe HMeror xa-
paKTepHbre JII4Hpn4, pa3Ae/IflIouIHe uso6paxeHHbIe 3oHbI. i ia
3 T H X  J T H H H f l X  f l p O H C X O A H T  H 3 M e H e H H e  C T p a r e r k l H
y n p  a B n e H H f i  B O A O X p a H l i i i H i q a M H .  3 a A a H n e  S T H X
npuwit osHaqaeT H saAaHHe IIopflAKa pacnpeAeJleHus BoAbI
rr,rexAy yqacrHH KaMH B XK.

f Io lOxeHLIe yKagaHHbIX XapaKTepHbIX nwswft  AHC[eTr{epcKO-
ro rpaSaxa saBHcHr or Ha3HaqeHfi f l  raApoy3JIa,  peryanpyto-
uIHX Bo3MOX{HOctef i  ero BoAoXpaHHJII{ iqa,  XapaKTepHcTHK peq-

HOrO CTOKa, npl4HflTofi crpatefan BeAeHHfl peX(HMOB Ir Apyrflx

Qaxropoe.  Hanpauep,  c rpeMJlen f ie  noBb l tuarb  rapaHrHpoBaH-
Hyro orAar{y BXOAHT B r ipOTHBOpeqHe co crpeMfleHHeM Ha'
a6onnurero HcnoJIb3oBaHHx croKa, w f iogroNly Ao,/ ' l iKHo eH6H-
parbcf i  r leJrecoo6pa3Hoe KoMilpoMHCCHOe peUIeHHe.

f  apaurupoBal{HbIe orAaqH r. i l r t  3HepreruKH H ApynHX
Vr{acrHHKoB BXK n o6qeu cryqae 3HaI{HTeJIbHo H3MeHfiorcf l
BHyTpH rOAa;  OHH TaKiKe MOtyT H3MeHfTbCq H 'OT rOAa I (  rO-

Ay. fapaHTHpoBaHHbIe OTAar{ l I  BoAbI ; .nf l  sHepfeTHKH, KpoMe

TOrO, H3MeHflIOTCfl C H3MeHeHHeM HaIIOJIHeHI{g BOAOXpaHI4JIVI-
ura (Hanopa f  3C) .

Ann cI4cTeM B6A6XpaHHJIIIUI ocHOBHbIe noJlox(eHgfi pac-

cMorpeHHblx 3oH lr  nurtvr f r .  AucneTrlepcKHX rpaSHxon cOXpa-

Hf l roTcg, Ho B ycJlolKHeHl ioM BHAe, LITO CBfl3aHG C paUHOHanb-

HbrM pacnpeAeJleggeM rex HJIvr HHbIx QyuxUHft  MelKAy rHA-

poy3J IaMH.

Kpnrepnn nocrpoeHHf l  AncnerqepcKHx rpaSHKoB.  3aAaqa

HHf l , ,  xapaKTepH3yeMaq eHAaqef i  rapaHTI {pOBaHHbIX oTAaq,

cMf l rqeHne uepe6Oee B 3oHe [epe6oeB,  sKoHOMHqHocTb pa6o-

TbI fHApOy3,'IalB 3OHe H36birot{Hbix or.{,aq.
Moryr 6urt cJleAylou1ge ABa IIpHHI{HnHaJIbHo pa3flHqalo-

ulaxcf f  noAXoAa K petUeHHIo 3Tol i  IJHoroKpHTepHaJIsgot l  3a-

.u,aqI'I:

1 1 0

a) cBepTbIBaHHe BeKTopHorO I{pHTep}I f i  B cKaJIf lpHbIH Ha

ocHope croaMocrnol i  oqeHKH SKoHol l lH"IHocrH pex(HMa H ylqep-

6oe Or noHHlKeHHbIX HH)Ke rapaHTHpoBaHHbIX H noBbII I IeHHbIx
cBepx AOnycrHMbIX no HH>KHeMy 6recpy H BoAocJIHBaM oTAarI

H3 BOAOXpaHHJIpIII i;
6)  HcnoJIb3oBaHHe npnHuI ' {na r tp l ropHrera KpHTepaeB-
flpo6.rieua croHMocrHbIX oqeHoK ylqep6oB oT AeQHUHToB

vrJrzr He6nttxoe BoAbI flBJIflercfl cno>xlrott 14 B 3HaqI4TeJIbHofi
Mepe He perueuHoli. I lyuure o6ctour AeJIo co cToHMocruot?
ortenxof i  yUep6OB or Ae0HI{HroB 3HeprocHa6x<eHias H33a Ma-

JIOBoAbI;  OAHaKO 14 11O 3THM ylqep6aM HCc.I ieAOBaq.Vf l  He 3A'
BeprreHbr. Co croHtv{ocrsoft oqeHnoft Yuf!p_Q_o_e or AeQHrtHToB
BoAbI y HegHeprerHrIecKHX yqacrHgKoB BXK AeJIo o6cToHT
gHaqHTeJIbHo xylKe. KpOiue TOrO, B PflAe CIyrIaeB cToHlv{OCT-
Haf l .  oI{eHKa yuep60B noo6ule HeBo3tvlo}KHa' HanpHMep rpH

HaBOAHeHHfiX, ecJIH noc"lIeAHHe yrpo)KaIoT rIeIoBeqecKHM

>KH3HfiM. floarouy Ha IIpaKTHKe to6u,rtlo HcnoJIb3yIoT BTopofi,

IIpHopHTeTHbIrt noAXoA Iia OcHOBe BepOflTHocTHbIX KpHTepHeB
pacuerHoft  o6ecneqeHnocTn. l lp"  sroM eAI{HbII l  yHHBe_pca, ' Ib-

ntui  nprarepaft  MHHHMyI{a cyMMapHbIX HapoAnoxogsf icrBeH-
Hbrx H3AepxieK zH 3aMeHfleTcn Kppl l 'epl l f fM6 AByX BHAOB:
Kp[Tepr4eM SI{OHON{HIIHOCTH - MaTeMaTHqeCKOe O}KHAaHHe r43'

AepiKeK (6ee yufep6oe) Ao.n>xHo 6l t rs MHHHMaiIbHbIM; KpHre-
pHf lMH 6egOnaCnocTlI  H HaAeIKHOcTH --  HHTerpaJIbHbie Bepof lT-

HOCTT4 ,U,eQnUnrOe HitU a36bITKOB .BOrlbI, Bbl3blBa1OUIHX yxfep-

6u (uanpr ivrep, I IpH HaBOAHeHHflX) l . I . i I I {  onacHbiX A,r l f i  r I {Apo-
coopyiKewuii, AoJIX(HII 6urs He HLIX{g 3aAaHHblX HopMaTl{BoB.

Kpurepuu 6egouacHocTq H HaAeit i l IOcTLI e LaHHofi  MHOro'

xpnrepaantHoft  3a4aqe yqnrbiBaroTcf l  B Qopme orpaHnqewuit '
H Bblnof lHf l Iorcf l  B nepBylo oqeDeAb. Bo BTopylo oqepeAb BbI-

r ioJlHseTcf l  KpHTepHft  3KoHoMPIt IHocrn.  Taxaff  oqepeAHocTb BbI-

noJIHeHHfl KpllTepHeB ofipeAeJfleTcfl [ocJIeAcTBI',If lMH' KOTOpbIe
BJICI{CT 3A CO6Oft  HX HCBbITIOJIHEHPIC.

B sHepneruKe pacqerHof l  o6ecneqeHHocrblo o6l tquo Hop-

Ml lpyercf l  BbIAaqa or f3C cpeAneuHrepBaJIbHblx N{oulHocrel? He

HHX(e rapaHrHpoBaHHbIX. CHuxeHne Nlolr1HOCTeII  f3C HpIX{e

fapaHTHpoBaHHbIX BbI3btBaer AeQplUHTbl 3HeprOcHa6xeuvrn
(o6osnauulvr  vrx qepe3 t t ) ,  nosToMy c I Ie"Tbro c[{ f l rqe-

HHff  nocJleAcreuft  AeQuUuroe Hopit tHpylorcf l  BepoErHocTH

o6ecneqeHuf l  I iaK rapaHTHpoBaHHbIX, TaK H noHHlKeHHbIX MoII I -

Hocref i .  O6slqr io paccMarpHBalor ABa 3Haqet{ t l f i  r IoHH}KeHHbIX
orAaq H oTBeqarclltHx Hnr 4eSHqHTOB MoI[HocTLr i l"zra i l.r l.. (rne

ilrz7(rz) H HopltHpylor BepoflrHocra I 'I3 HerIpeBbIIIreHHfl'
TaxHvt O6paeovt,  A. , I f  f3C 3aAaIOrCs Tp[ l  BepOfTHOcTHbiX
HOpMaTr.{Ba -  Bepof iTHocl 'b He[peBbI i r teHf i t l  HyJIeBOTO AeQHUH-
ra  n , r - }  (P , t )  w  Bepof l rHocr l l  HenpeBblueuns AeQHI IHToB

l  i l l
t . t  I



i luz r{  I , ts (coo'rnercrBeHrlo 3Haqegr{t i  Ptz H Prg).  ! ,o.u;xHo
6elr l  P.r(  Pr2{Prs,  r .  e.  B nepBylo oqepeAb co6f l IoAaercf l
BepoffTHocTHbrr l  KpHTepHrl  no Izz,  3&Telr  -  i lo taz,  a noToru -
nO Qer ,  T .€ .  nO rapaHTHpoBaHHbI lv f  Mo l I I ,HocTf iM f3C.

Ans He3HepreruqecKr{x BoAonorpe6nrelef t  H BoAorro";rb3o-
BaTeJief t  ycTaHaB,ryHBaroT aHaJrofr . lqHbre HopMaTHBbr HaAelr iHo-
crH. Flanpurwep, r , t r f l ,  HppHraur{H 6yaeu }rMerb coorBercrBy-
IOIIHe 3HaqeHl i f l  i loor,  Popl  ,  top2, Popz, Iorr ,  Popa. TO X<e Ca-
MOe rvlOiKHO SanHCaTb Alr f i  CyAOXOACTBa H pbr6HOrO XO3Er?CTBa.

,[,-trg .3ar-u,HTbr HH]KHefo 6te$a of rraBoAHeHHr? Ao"rr]KeH Bbr-
AeplKHBaTbcf i  c BepoffTrrocTbro P, pacxoA BoAbr B naxHnf i
6 le$, He 6o"rruurraf i  HeKoroporo 3aAaFrHoro. 3Aecr ro aHaJro-
tHH C npeAbrAyrIIHMH CIyqaflMH AOriO.r"rHHTeJIbHO MO)KHO 6UnO
6u paccMarpHBarb KpHTepHH cMsrr{euaf i  HaBoAHeHHri ,  r ITo,

oAHaKO,  Ha npaKTHKe O6UqHO He AeJraerc f l .
BeporrnocTbro Po yqHTbrBaioT He[peBbr[reHHe no yc, , ' roBH-

snr 6esonacHocrH rHApocoopylKeHHfi  npele, ' rbHoro MaKcHMaJIb-
HO|O pacxoAa BoAbr qepe3 fHApoy3eJr.

Ans BoAoxpaHnJrHr.r{a KoMrrJreKcHoro Ha3HaqeHnrr AoJrx(HbI
coBMecTHo paccMaTpHBaTbcf l  KpHTepprH HaAe)KHocTH no Ka)K-
Aorvry yqacrHHKy KoMn/reKca. f lycr l ,  HanpHMep, BoAoxpaHHJIH-
ue f3C o6cnyxHBaer aHeprernKy, r ippHraqHIo, cyAoxoAcrBo,
a raKlKe BbrnoJrHf ler  Qyuxunra 3aulHTbI or HaBoAHesHi i .  J\ns
TaKOTO BOAOXpaHHJTHU{a AoJririHbr CO6;trc,A,arbcfl CJIeAyTOUHe
l1  KpHTepHeB HaAeiKHocru  H 6egot tacHocrH:  Per ,  Pzz ,  P te ,
Popr ,  Popz ,  Popg,  Pc t ,  Pc2,  Pcz ,  Pn,  Po.  Ouepeanocrb  BbInoJ I -
HeHHff  3THX iXpHrepHeB - B nOpf lAKe yMeHbIUeHrrq HOpNlarH-
BoB. , [yuurraf i  l to t (pHTepHro aKoHoMHr{HocrH pe}KHIvI  fOC cJIe-
Ayer HcKarb ToJrbKo cPeAn rex Bo3MolKHbIx pelKHMoB, AIt f l
Koropblx BbrnoJrHrrorcf l  yKa3aHHsre I  I  KpHHTepHeB HaAelrHocrn
H 6egonacHocrn,  qro HMeer Mecro B TaK Ha3btBaeMbtx ycno-
B Hf l  X H36bITOIIHOTI NO HTOTIHOCTH.

Taxnu o6pasorrr ,  AJrr  pacqera AHcner.{epcr(Hx rpaQnroe
Hyx(Ho 3Harb pacqerHyro o6ecneqeHHocrb P. Xors 3HaI{eHHfl
P AoJrxHbr o6ocHoebrBarbcf l  3r(oHoI{HqecKHM pacqeroM Ha
ocHoBe aHaJrH3a yr{ep608, npaKTHr{ecKH pacqeTHble o6ecne-
r {eHHocTH o6nqHo 3aAarorcq  HopMarHBHo.  oqesaAHo,  HOpMa-
THBHOC 3AAAHHC BC. / ' IHqHI - I  P  CCTb NPHHUI {NHAJ ibHO TO }KE CA.

MOe,  qro  t r  HopNraraBHoe 3aAaHHe l ruep6on,  xor f f  i l o  npoqe-
Iype pacqeroB pa3HHqa \ , lox(er 6l t r l  5o, ' t t - ,utot1.

MetoA nocrpoenaf l  Ancnerr{epcKHx rpa(rHxon t to KpIIre '
pHf lM 3KOHOMHqHOCTH H HaAeIKHOCTH rpe6yet 6oree cJIoxHbIx
H TpyIOeMKHX paCqeTOB, qeM npH CTOlI lv locrHOt: t  OI{eHKe

lnlep6oe. f loeroul ' ,  KaK orMerlaJlocb B [9,  68J ,  6onee upne'
coodpasuo crpourb )ucnerqepcKue eparptu; t t  Ha. ocHole Hop-
.MATUTHO7O gAdAHUn gUlep1OO, 40,rt He ocHc7e Hop'ua,TuBHbLx
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pdcqerHbLx o6ecnettennOcreti. i lp" HopMarHBHolt gaLaHHA

yu{ep608, KpoMe Toro,  Mo}Ker 6ur l  Hct loJib3oBaHa xorf l  H
HerroJrHarr,  Ho Bce iKe HMercqancn uHrfopMaI{Hf l  06 yqep6ax.
Oueeu4Ho, HopMarHBaM ju{ep6on coorBercrnyior HeKoropble
HopruartrBbr no o6ecneqeuHocru.  OAsaro I IoKa rarof i  noAXoA
npH I IocrpoeHHH AHcrlerqepcKHx rparpHron He Hc[oJlb3yeTcf l ,
H no3ToMy AaJIee MeTOAITI peueHss AaIOTcfl KaK AJifl eAHHOTO
croHMocrHofo KpHTepHf, TaK 14 AJTfl cfiyqaff orAeJlbHoro yn{e-
Ta BeporrHocrHbrx KpHTepHeB 6egonacnocrn rL HaAelKHocrH.

CreA) 'er  cAef larb 3aMeqaHHe orHocHTeJIbHo o6nacrn npn-
MeHeHlrs KpHTepHfl  MaTeMaTHqeCKOfO OX(HAaHHq ' .Jrn CTOH-
MOCTHbTX noKa3arerref i .  Ans HcxoAr{of i  nH$opMa(HH, 3aAaH'
HOfi  EepOflTHOCTbtO, npUrepUn MareMaTHqecKOfO OX{HAaHHR
IIpaBOMePeH, IOTOMy t{TO npeAIIOJIaraeTCs MHOrOKpaTHaf l .  CJly-
qaf isas pea,, ' rH3at{Hs sror l  HcxoAnori  r rHQopr ' raI{HH. TorAa co-
f / racHo 3aKoHy 6onlurnx r{HceJr B cpeAHeM r lo peaJrH3aul{ f lM
peaabHble H3AepiKKH 6yayr npa6.nuxarbcf l  K Hx Marelvtaru-
qecKoMy olKHAaHHro. Ho ecJrH peanr.r3a(HH yAaJIeHbI Bo Bpe-
MeHH (HanpHMep,  f lpH MHoroJ IerHeM pefyJ IHpoBaHHH crora) ,
To xpHrepnr i  MareMarnqecKoro olKHAaHHfi  Molher 6utn Me-
Hee )Ke.rrareJreH TexHo" ' Iofy,  TaK KaK efo HHTepecyeT o6cra-
HoBKa B 6eprxar i rueu ro,4y.  B aroM cryqae BMecro KpHTeppIf l
MareMarr{qecKoro oxiuAaHHff  Moryr rpr. IMeHrrbcf l  t4 l  I {eKo-
ropbre Kpr{repHH reopaH Hrp. I {enecoo6pasHoc'm nepexoAa K
sTHM KpHTepHsM BO3paCTaeT,  eC,TH Hapf lAy  C BepOfTHOCTHOn
HMeercf  t4 HeonpeAe"TeHHafl  HcxoAHarr uHQopr{aI IHf l ,  HanpH-
Mep no lu lep6avr.

Cnoco6ur yqera BepocrHocrnof i
Aucr re rqepcKux rpaQnxax o6uqHo
HoBHafl trJrfr, f3C BepoflTgocrHaff
cToKe.

Bos*toxl l r t  ABa cnoco6a yr{era sror i  Bepof lTHoctsof i  HH-

Qoprrrar lun:  snHrt f r  [oAXoA, npH KoropoM B pacr{era.K yqacr-
Byror HenocpeAcrBeHHo croKoBbre QyHxqun pacnpeAe, ' IeHHr
BeporrrHocref t ,  H HeqeHlr f t  noAXoA, KorAa pacqerbi  BeAyrcf l
no cepHH ruAponpaSon, [ocpeAcrBoM Koropbrx ocyuecrB.[ f ler-
c f l  npn6e i rxeHHaf l  Bepof lTHocrHaf l  xapaKTepHcrHKa cToKa

[55, 69] .  B noc, ' rerHeM noAXoAe B KaqecrBe pacqerHori  Bbr-
6opxa H3 v raAporpaQoe Moixer rrpHrvreHf lTbcff  KaK Heno-
cpeAcrBeHHo croxoeorf t  pf fA ua6rrroAeuuit ,  TaK H |A.[HHeHsul i
c noMorqbro MeroAa l loure-Kapno pf lA.

Heo6xoLlri lIocrb B BepoflTHocrlroM orrHcaHrlrr croKa nar6oprori rutApo-
rpaQon Bo3HltKaer o6u,rHo B cnyqaf lx pacr iera pe)KlrMoB H Ar{cnerqepcKHx
rpaQuxoa c l rcrel rbr  coB.\ recrHo pa6o'raroutHX Bo. loxpaHH, ' r r rur ,  Korr ,a ucr toJrb-

3oBaHHe croKoBbrx Q.vuxu: t f i  pacnpe.reJeHnf l  Beponrrrocrel"r  oKa3brBaercf i  He-

B03 NroiKHbr nt Ir3 -s a 6o;ruu:o fr rp y.1oelr Kocrlr B brr{trc.re Hrrir.

HcxoAHofi  nn$opmar{HH. B
yqHTbIBaeTCf To.r tbKo oc-
r . rHQopMarruf l  o pel{HoM
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flo4 o,qHnM ruApofpaQorrt 6ya,eu noHuMarb KaJreHAapfiyro ilocted,oBa-
TeJlbgocrb Ha Becb pacuerusrrt nepuoA tr-ta+q 6HroeHx pacxoAoB Anff
Bcex anaJru3upyelrbrx crBopoB oAuor? peKr.r lrnfi HecKoJrbKHX peK. flpn eror,r
Ivlarervrarur{ecKoe oiKrrAaHHe cyivrruapHbrx !r3Aep}KeK Mo}KHo 6yaer onpeAe-
JIfiTb llyrervr pacr{eroB H3Aepx(eK tro Ka)KAo]ry H3 v rnAporpa$on c nocre-

AyIOU{HM BbITIHCiIeHHeIvI CpeAHnX }I3Aep}KeI(.
Toqsoe 3Har{eH}re HHTefpana NlareMarrrqecKoro o}KrrAarrHf cyrvrMapHbIX

H3AepiI(eK illolKer 6Hrt egtqHc,'IeHo ,'ILIIIIb Ha ocHoBe 6ecroneqnofi coeox,vn-
Hocrlr Bo3ruoixHbrx rrrAporpaQoe.

VIa BbrrrHcrnTe.rrrHofi MarelrarlrKrr llgBecrHa cncreMa oueuoK, Koropafi
no3BoJlfleT A,rItI BCflKOH HanepeA 3aAaHHOrr nofperrrHocTr{ Bbrr{?rcneHPrff HHTe-
rpanoB onpeAenfiTb MHHHlraJrbHo ueo6xoAtrl toe qtrcJ'ro c,r,v*uafrHstx peanH-
rcrqnrl 1u sannuM Cr' iyl ia€ - pacqeTiiblx r l iAporpaQon). OAHaI<o ectl i  rHApo-
rpaQrr 6paru cJ'ryqaftHbrlt  oSpasolr,  To NrurHHlraJ'Ibrro ueo6xoAnnnoe Hx qncro

oxagbteaercf i  BecbMa 6o,rnurru. f lo 6onsuolry qncny pacr{erHbtx rnAporpa-

Qon crpourb AacnerrrepcKHe rpaQuxn raKiKe Becbr{a rpyAoeMKo. I loarony
r {eaecoo6pa3Ho  npo r r3BoAnTb  H  a  n  p  a  B . r I  eH  H  oe  M  oAeJ I  } I  p  o  B  a  H  He -
no c[erruai ibHoMy anropnTMy no, 'ryqarb ]Iaunyquyn aat6opxy H3 v rHApo-
rpa$on, no Koropoft sareM 6yryr nocrpoeHbi AucnerrlepcrHe rparfuna ao-

[oxpaHHn]rxl.
3aAaqa nonyr{eHufi Hannyqueft nn6opru H3 v nt4por"paQon Mo}Ker

6uru cSopnry.rrupoBaHa rax: rpe6yercf i  rronyqHrb ral(yto nlt6opxy c 3aAaH-
HbrM rrHcroM rrreHoB v, uro6lr norpeulHocrb BbrrrucJreHlr.fi no uefr ldareMarn-
qecKof o oiKHAaHHfl Ir3Aep)KeK H I{HTerpa.rrbHbIX pexHMHbrx noxasatelel i
6u.na lruugua.naHoir.

Tpa,uuunoHHbre i l reroAbr npoeKTHbIX BoAHoeHepferlrqecKI'rx pacqeroB Ll
f iocrpoeHiln AucnerqepcKnx rpa$uxon [33] raK:{(e ocrloBbtBarcTcfl  Ha pac-
qerHbrx eorSoprax ruaporpaQoe. f lpu erolt  o6ttquo Hcnonb3yercs npeAbtAy-

utlrui pfiA croKoBbrx ua6.rnAeggft nirw )Ke orAe,'rbHbte qacru groro pfl,u,a

B gaBlrcHMocrrr or rof i  3oHbI Al lcf lerr lepcKoro rpaQttra, Koropaff onpeAe-

Jrffercf i .  Tar, soua rapauTupoBaHHoro peixrr l la crpol lTcn no cepIIH pacr{er-

Hbrx rvraJroBoAHbIX rr.raporpaQoB, 3oHa 6opr6u c HaBoAtleHHffMH - no pac-
rrerHbrlr rvrHoroBoAHbrrr roAarvr H T. n. Pacqeruue r lrgporpa$H o6HqHo sH-

6upaorcx no KpprBbrrrr pacnpeAeileHltf i  o6tertos roAoBoro croKa (6epyrcr

roAbr rpe6yervroft 3oHbr BeponrHocreir).  Aa. 'ree Anfi  Ka)KAoro o6telta croKa

6epercn HecKorrbKo xapaKrepHbrx rrrAporpaQoe BHyrprIroAoBoro pacnpeAe-

JIEHIIf i  CTOKA.

VxasaHHue cnoco6u onpeAeneHr{f f  pacqerHblx e l t6opox rnAporpaOoB

MOryT nptr [ {eHf lTbcf f  I I  nplr  e l t6opKe t I3 yInI tHeHHoro croKoBoro pn,1a.  3rA

cnoco6sr noKa He AO KoHUa per.vnf ip l I3oBaHbl,  T.  e.  B Hl l . \  I {c [onb3yloTcf l

TaK;fie onbrr rr !tHT.vHunfi TexHonora. l lo-ettAtttuotvtY, noc.TeAHee fiBJIfiercn

H HeKeropbrNI AocroHHcrBoM 3Tlrx cnoco6oe, TaK KaK yr{er  Bcero t I I Io; (e-

crBa B,rr r i f l tou{}rx Qarropon HeB03MoiKeH 6es qe.{oBeI(a.  O.rHaxo, KoHerIHo,

;*(e,{aTe,, rbHbl  H pa:pa6Orrn pefy,TqpHbrx } IeTO.1OB TaKOTO aU6Opa.

l lOivplnro peqHoro cToKa npH onpeAeJIeHHH AI icneTqepCKHX
rpaQHKoB i le, ' recoo6paeeH yr{eT cnyqai lHoro Hi |kr  Aa)Ke qac-
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f!{r{Ho HeonpeAe.,TeHHoro lapaKTepa H Apyroft HcXOAHofi i i l t '

QoprvraU uw :3Heprgf iotpe6n-euuf l  ,  pacf lo,raraeMblx MoulHocTef i

tg'C H Ap. 3ta HHQopMaqHfl AoJI)i(Ha 6utl 3aAaHa B BHAe

cepHri  panHoeepof lTublx sHaqeHnft  (aHarror pacqeTHol l  Bbl6op-

KH fHApOfpaQoe).  f l ,a"nee npH pacqerax AHcnerqepcKHx fpa'

QHron HeCflolKHO IIo aHaJIorHH c pac'{eToM pequono cToKa

onpeAeJiflTb MaTeMaTHqecKHe olKHAaHHfl H3AepjKeK nyTeM BbI-
qHcireHl l f l  cpeAHHx;gsaqesHfi  KaK no croKoBoMy pf lAy'  I .aK H

no BepoflTHocTHbIM pflAaM ApyrI4X iloKa3aTefieil HcXoAHoll HH-

0opuaqun.
OcHoeHrIe cnoco6u nocrpoeHHfl  AHcneTqepcKHx rpaOHKoB'

Haa6onee ToqHbIM c119co6oM l tocTpoeHHf AHcf ieTqlepCKHX
fpaQHKOB flBflf leTcq nOcTpOeHHe C HC.IIOJIb3OBaHHeM TOrO luIIH

nHofo OnTHMHgaqHoHHOro MeTOAa Ha OcHOBe CTOKOBbIX QyHx-
(nfi paclpeAeJleHHfl BepOflTHocTeI?. OAIraxo, KaK 6yAer IIoKa-

3aHo AaJIee, TaKoft  Cnoc96 npHMeHHM B OcHOBHOM AJrf l  oAH-

HOqHbIX BOAOXpaHHaIIHIII AJIHTe.IIbHOTO peryJIHpOBaH!{fl H .rI lIIIIb

AJrs qacrHblx c,lyqaeB cplcreMbl BoAOXpaHHJIITilI.

! ,pyrue onTHMH3aIIKoHHbIe cnOCO6bI OCHOBbiBaIoTcf i  Ha He'

sBHoM Bepof l rHocTHoM onHcaHHH cTo l (a  Bb l6opKof t  rnAporpa '

QOs. B oroM cJlyqae Bo3MolKHbI ABa Pa3IHqaIoU{HXcs noAxo-

iu.  f lp"  nepBoM I IoAXoAe c Hcr loJIb3oBaHHeM KaKoro-JIa6o

onTHMH3aIIpIOHHOTO MeTOAa HeIIOCpeACTBeHHO OTbICKHBaTOTCfl

onrHMaJIbHbIe yrpaBJl f l Iog{He QyHr<UHn 3aAaHHoIl  crpyKrypbl

no KpHTepHIO MHHHMyMa cpeAHeB3BeUIeHHbIX 3aTpaT Ha pac-
qernof i  BbI6opKe rnApofpaQon. [ - lp"  BropoM noAXoAe rooBo-

Af lTCf l  AeTepMHHHpoBaHHbIe oI ITHMHsaUHoHHble pacqeTbl no

KaxAoMy rHAporpaQy BbI6opKH Lr Aa"ryee nyTeM cTaTncrnqe-

cKOII O6pa6orxu no,'IyqeHHbIX pe3yJIbTa-TOB onpeAe,'If l IoTcs

or l r t {MaJlbHble yf lpaBJIf l Io lqHe QyHxUl ln.  O6a I IoAxoAa, ocno-

BaHH-btx  Ha pacqerHo i l  Bb I6opKe r l {AporpaSoe,  opHeHTHpoBa-
HbI,  r , / IaBHbIM O6paeOu, ua cucTeMbI BCAOXpaTiHJIHUI AJIHTe, ' Ib-
HOrO pefyJ lHpoBaHHf i .

f lp "  i1ocrpoegHg Agcner r iepcKgx f  paQHI{9B,  KaK paHee

yKa3bIBa,r Iocb, I IoMHlvfO KpHTepHfl  onTHMaJIbHOCTH yt lHTbIBa-

IOTCf l  pe lKHI {Hb Ie  OfpaHHqeHHf l ,  B  TOM I {HCJ Ie  V  B  Bepo f lTHocT-

Hoii Qopvre. B pacqerax ro croKoBblNI QyuxUunu pacnpeAe'
JreHHfl  BepOflTHOCTel i  STu OrpaHHrIeHItn yqI ' lTbIBaIOTCfi  C nO'

Moulblo Qopnly,rtt IIoJIHoII BepoflrHocrH. B pacqerax iKe ro

BbI6opKe r l lAporpaQoe oHH Moryr yt{HrblBarbcf l  npoBeAe:{HeM
cooTBeTCTByioUIHX ot'H6aIollIHX XOAa )/pOBHeft BoAoXp2HH;TIHIII

A ,T f f  KpHTHqHbIX nO paccMaTpHBael loMy o fpaHHr{eHHIo  faApo-

rpar lo i .  3auetun, qro B cylqecrBytolqgx croco6ax f iocrpoe'

HHfl ,  Auc[erqepcKHx rpaQHi(oB [33] Hcro.r lb3oBanl4e orn6aIo-

IqHX XoAa ypOBHefi BoAOXpaHIi/IHIII f lBJIfleTcfl OcHoBHbIM.
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OctasoBlaivtcfr KBatKo Ha ltcnonrgoBaHiil i  i{MltfaqiioHHbh(
UOACNCft Aflf l COCTABJIEHHfi AHCUCTI{CPCKHX TPAQNXON, NOJIY-
qHBruHX trrrrpoKoe pacnpocrpaHeHHe oa py6exovr.  3rn MoAe-
JIH peaJrn3yror MeroA <npo6 H oun6or>>. Hanpr{Mep, npn npo-
H3BOJTbHO 3aAaHHOM flOJTOIKeHHH XapaKTepHbrx nunuft Ar4c-
rerqepcKnx rpaQHKoB HMHrHpyercf l  pa6ora cHcreMbr AJrf l  ner
paeuoft  BoAHocrH (Hanpr iuep, c noMorrrbro paccMorpeHHoro B
r.n.  9 aJrrop,HrMa pacqera pex{HMoB rHApocraHrrnr i  na 3aAaH-
Hbre f lapauerpr i ) .  k lgMeHfl f f  noJro]KeHHe sTrrx nnnwft  t r  noBTo-
pfr f f  HMHTaTIHIO, TeXHOJIOT Ha OCHOBe CBOefO OnbrTa H HH-
TyHIIHH HaXOAHT H3H"r-r|grrree peureHHe. Taxofi [oAXoA oco-
6eHHo qenecoo6pa3eH AJrn HeaHeprernqecKHX yqacrHuKoB
BXK, no KoropbrM TpyAHo Hvrerb cronMocrHbre oqeHKH r{ef ie-
eofi Qynrqrau. Ans sHepreruKn oH rvroiKer 6urr noJre3eH AJrfl
yroqHeHHfl  nwsui t  rapaHTHpoBaHHono pelKaMa H nepeOoee,
noryqaeMbix ynpouleHHbrM onrHMH3aqHoHHbrM noAXoAoM. Ho
AJtfl 3oHbr us6orroqHbrx orAaq 6onee npeAnor{TaTeJreH onrn-
MH3arlnossufi rroAxoA.

Paccuorpnu or{eHKy e.QQerraBHocru,  f iof iyqaeMyro reM
HJIU HHbrM cnoco6ovr [ocrpoeHfi f f  Ancf lerqepcKr.rx rpaQnxoe.
Taxan o(eur(a geo6xoAaua rrpn Hcrro. , ' Ib3oBaHHH HMHTaT{HoH-
Hbrx uoAenefi.

Ourono/r rarofi oqeHKH flBJrflercfl peryJrnpoBaHue rro Ar4c-
re r r repcKoMy rpaQury  cepnu ruAporpaQon.  I , {v req  ABa rpa-
Qnra H npoBeAfl  y i (a3aHHoe peryJrHpoBaHHe rHAporpaQon
i lo KalKAoMy rpaQuxy, MolKHo nocrpouTb KpHBbre npoAoJr)KH-
reJrbHocrn  (aHanon KpHBbrx  pac f lpeAe leHan)  pa3HHr{  B  noKa-
3areJre  (wnw noKa3arenax)  eQ$exr raBHocrH o6oax rpaQnxoa.
3ra KpHBaf i  pac[peAe"rreHuf l  pa3Hnu, a raK>Ke [oAcqHTaHHoe
cpeAHee 3HaqeHHe pa3HHrlbr H 6yayr Haa6o; lee noJrHo xapaK-
Teprr3oBarb cpaBHHreJrbHyro :QQexraBHocrb AHcrerqepcKHX
rpaQnxoe.

Oqesn noJre3Ho conocraBJ'reHne pacqeroB cepHH ruAporpa-
Qos no  Ancner r repcKoMy rpacpaxy  c  AerepMHHHpoBaHHbrMH
pacqeraMH no KaxAolvry f r {AporpaQy. f lo"ryvarcqascq npH
gToM pa3Hr.{qa g noragare" i - r f lx  aQQer<ruBHocrn xapaKreprrsyer
noTepH H3-34 Hef lo/ tHoro [peABHAeHHf peqHofo cToKa.

5 .2  PACI IETbI  METOAOI l  AHHAMHTIECKOfO
n P o F P A M M H P O B A H H f l  O n T H M A J I b H b T X  A H C n E T q E P C K H X

f  PAOHKOB AJI f l  OT,HHOqHbIX BOAOXPAHHJI  HI I I  HA OCHOBE
croKoBbtx  (DvHKTIHH pACnPEAEJI  EHHf l  BEPOf lTHOCTEIa

Peuenne AJrf l  BoAoxpaHunHu{a f3C npn oAno3HarrHbrx
KparKocpor{Hbrx rHAponporHo3ax H HarHqHH croHMocrnofi
otreHKH yulep6on or AeSHqHroB oHeprocHa6x<eHHq. Pacclwor-
pHM BoAoxpaHH.rrnu{e f3C, Hcno,Tb3}/eMoe roJrbKo B gHepre-

1 1 6

THrrecKHX r lerr f lx .  Pacqetst i f i  nepnoA BpeMeHpI t t - ta+t pa3-

AeJreH Ha d AHcKpeTHbIK l IHrepBaJIOB B o6uteu clyqae pa3-

Hoft  ,u,JrHTeJIbHocTH. Kpurepuev or lTl lNIaJIbHocTH AucneTqep-
cl(oro rpaQarca, onpeAereHHoro AJIf f  neplaoAa t t - ta+t,  6yAer

yc" loBHe noIyqeHHfl  MHHI{MyMa MaTeMaTHrIecKoro oiKHLaHHfl

cyMl{apHblx npHBeAeHHbIX sKCIIJIyaTal{ l {oHHhIX H3Aep}KeK

hI I4f +q - Ll ' ,* t

( l  *  p ) t d ' + t - t '

f ,4 ,e  M -  CHMBOJI  NtaTeMaTHqeCKOrg OX{HAaHHff ;  Hr '+r  -  3KC-

nJryaTaqHoHI Ib te  H3Aep>KKH B l - tv t  HHTepBaJI" i ,  P 
-  HOpMaTHB-

Hrrrl xoaQQlaUAeHr eQSerrHBHocrH {uneH - 
c-ry). 'x(Hr LrIf l

npHBeAeHHfl  no Qopuyne cJIox(HbIx npol{eHroB pa3goBpeMeH-

Hbrx  3aTpaT 'K Haqa, {bHoMy MOMeHTy Speuenu)  .
f lpuaeAeHue 3arpar Bo BpeMeHH peKoMeHAyercf l  npou3Bo-

AHTb npr4 nocrpoeHgn AHcneTqepcKHX rpaSuroe AJIf l  BoAo-

xpaHHJII.{U{ MHOfOJIeTHefO peryJIHpoBaHHfl .
B (5.1) H3AeplKKH cyMM6pylorcf l  KaK 3a pacqerHbl l : l  i le-

pnoA BpeMeHH t l - ta+t (nepnlr l : r  r {JIerI  Qopvrynu),  TaK w 3a

nepgoA nocJleAe fi,c"revn ta+r-ta+o (etopor? rIIeH Qoptuy.ui,l '
xoiopnrr? AaJIee 6yaer paccMorpeH 6oi lee noApo6uo).

B Coctan Hs.U,ep xe{ H BK",'IrcqaeM TonJIHBHbIe 3aTpaTbI B

H 1lu{ep6u 
y or AeQHUHT9B sHeprocga6xeggq BcJIeAcrBHe

orpaHuuesut l  estpa6orxn fOC HHxe rapaHTnpoeauuof i  H3-3a

N{ailoeoAHr?. l lpe,U,nonaraeM 3apaHee onpeAe,{eHHbIMH AJIr
I {a}KAorO HHTSpB&.,- I2 BpeMeHH 3aBHCI{IVIOCTH B H y OT cpeA-

HenHTepBantHoft  MoII I rocrH H Hanopa fOC._,OrpannqeHnff  B

Qopvre HepaBeHcrB (rpoue orpaHnqeunf i  no \V nns Zso) y ' IH-

TbrBarorcfl rurpaQaltr, KoTopble BKJIIoqaIoTcff B cOcTaB CyM-

MaPHbIX H3Aep lKeK.
]Jns Bo3MoiI iHoCTH npHMeHeHHf MeToAa LLIHaMHqecKoro

nporpaMMHpoBaHHf f  r rpHrepnf t  onrHMaJIbHocrH (5 .1 )  _  nepeI IH-

cblBaercf l  B BHAe peKyppeurnoft  Qopuynlr  AJrf l  .nrc6ono i - ro

H H T e p B a J I a :

d*q

M  S ' ' !  H i * t  - - r m i n , ( 5 . 1 )
" '  

'4* ' "  
'  

(  a  Pl t r !+ - t  t

MI4!=e:Mkl i+t+ -  + MI, l f I l - 'min,
( l * p )

rAe n!*n H 14!Ii - cyMl{apribte oKcnayaraIrHoHHbIe

coorBercrBeHHo B nepnoAbt t i - ta+q H t i+t- ta+q.

l 0 *

(5 2)

H3AepiKKH
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Csaqana paccMarpr4BaeM pellenue npu orlncaHr.rn perrHoro
croKa npocrbrM MapKoBcr(HM npoileccoM, 3aAaHHbIu Qynrqas-
MH repexoAa [20, 68]

F (Qo, lQo t ;  - , r ) ' (5.3)

f lpaanonaraeM Hatluttue npa,KTuLtecKu odHosHaLLHoeo eud-
ponpoeHoga sa1naeoEpeJileHHocTbto Tortbrco Ha, o)uru pacqer-
ruotrt openerunort uHTep7an: K MoMeHTy ti rrpeAcKa3brBaeTcff
oxsAaeunrvr B i-u HHTepBaJIe pacxoA peKH Qp;. /J.ns 6olt-
rrrancrBa peK CCCP raxor? nporHo3 Ha cpoK r,eKa4a -
Mecfirr o6rr.rHo HMeerc.fi. Ha 6oree AirnTe,/'rburrri nepuo4 peuuofi
croK nporHo3Hpyercf l  BepofrHocrHo Qynxunnun nepexoAa
( 5 .3 ) .

Pacqer orrruMaJrbHoro AncnerqepcKoro rpaQnxa 3aK,- ' I rcqa-
ercf i  B orpeAeJreHHH no Kpurepnio (5.2) AII f l  KaiKAoro i - ro
pacqerHofo HHTepBaJia onTHMaJrbHbrx yI ]paBJItrol . I {ux Qysr-
uHr:r eraAa

Z"'i;i, + tr - f (Z,a i, Qo,), (5.4)

AarouIHX AJrr aro6uix Za6 i H Qp i orITI4MaJIluufi ypoBeHb Bo-
AOXpaHHnptrr \a r(  KoHI{y HHTepBaJIa.  vpoeeul  ze6 i  H3BecreH K
MOMeHry t t ,  pacxoA peKlr  l IporHo3Hpyercf i  K MoMeHry t t .
Taxui ' r  o6pasor ' t ,  [o yf lpaBJl f f tou{nlr  QyHxuunu BHAa (5.4)
MOX{HO BeCTH peX<HM BOAOXpaHHJIHUIa B yCJIOBHflx ,rrO6Oft
BOAT{OCTI4 peKH, paCnOJIafaf i  JIHII Ib npO|HO3OM CTOKa Ha OAHH
npeAcrof lutnf t  HHrepBaJI BpeMeHH.

Tax xar  ua  ocHoBe Za6 i ,  Ze6( i * t )  H  Qp ;  oAHO3HaqHo o l lpe-
Ae.rrrrorcfl nro6lte Apyrue pelKaMHbIe napaMerpbl fOC (rurour-
Hocrb,  pacxoA BoAbi B Hr.r lKHHrl  6te{r  n r .  n.) ,  ro BMecro (5.4)
MoiKHo, HanpHMep, 6pars Qyr ixuHH oIITI{MaJIbHbIX uou{socref t
f3C B HHreoBa,rre 1

N?ll , : f (Z ua i, Qo r). (5 5)

! ,HcneruepcKHe rpaQnxH BHAa (5.5)  6ruxe coorBercrBy-
ror rro Qopue rrpai lreHfleMblM cefi .rac B npoexruoft [paKrHKe
npaQHKaM [33 ]  .

f ]pnr HaJrLtttHH oAHo3Har{Horo rr{AponporHo3a Ha npe.{cro-
str laft  pacueruuft HHrepBaJr BpeMeHrr rpurepuf,r onraMa/tbHo-
crn (5.2)  HMeer 6olee npocrof t  BHA:

74x 7214+r :  I- I i+t * , ,  
- , '  

,  Mkl/] . i -* min. (5.6)
( t  * p )

3.u,ecl Br{ecro I\414i+1 6epercn kl i* '  i ra^ KaK pacxoA pe-

1 4 8

Krr H3eecren) H B orJr'q*e or (5.2) H3AeplI.*H ,14-r'tr4!+0 3ang-

caHbt co sBe3Aoqroft .
oqeer4AHO, rrTo HsAepx(KH LIrt+t 6ya)tr f lBJIfTbCfl syut<ult-

er t  ro l t ro OT Za6 i ,  Qp ;  Yr Zs6( i*r) '

Cyn*rapHbre r{3Aepxir(H Ml4fi i 6y4yr fB,,tnrbcn SyurUtteit

Zra( i+r)  pr  Qp; i  3aBpict{ tv locrb Mt ' l !# or Zrau+i  oqeBHAHa' a

3aBHcHrv1ocrb MI4ii i or Qp; o6yc"noe'reHa rei\{ ' t{ro pacxoAbl

DeKH B ( i  *  1 )  - rv r  HHrepBaJIe ,  xapaKrepH3yeMble  Qyuruuet l

h u p . * o . a a  F ( Q p r i + p / Q p ; ) ,  e a e n c f l r  o r  Q p ; - K e K  o r  n a p a M e r p a '
'PaccrtoipHlt  

peureuHe sag,aqw LJIf l  l - ro I4HTepBaJIa'  i lpeA-

rroJrarafl KaK-TO SaAatiuor? cpyuxuraro IlocfieAe-kctevin

i v I14!11:  i  (Qp; ,  Z ,ar i+ , t ) . (5.7)

Ans HeKoropbrx QurcupOBaHHbIX sHa'{eHt l f i  Zeo t  H Qp ;

onrrrMaJrbHoe sga.{eHlt  e Z"u(,* t ,  (ueu ot ITHMaJIbHaf l '  MoU{Hocrb

t."f i;;;y *u*oo urcn ny.r.eM MHHHMHB aL\krrr SyHruuu ,4/l* k[f*q

(Z"ui ,* , l i '  ot  oAuoir  nepevreHuof i ,  qro MolKer 6o6l  Bblnoi lHe-

; ;  
"" ' ; . 'de6opon, 

r .  e._ nyreM conocraBJleHHfl  sga'{eHl l f t

14'*  4.aio l , is ,  pa3HbIX Ze6G*t) ,  npocMaTpl{BaeMbIX c M?' I Ib in- t

ua foM LZ B AOIyCTHMOM AHana3oHe AX H3MeHeHHf l '

I- lpoUe.lypa noA6opa guaqe'nft ZZZit *U noBropflercfl AJIn

purror* Zua r  H Qp;,  o6rtqso 3aAaqa peulaercf l  E^lrn cepurt  I {3

5- l0 gHaqeHlaf t  raxAoi i  He yKa3aHHbIK nepepleHgblx '  Anq yc'

KopeHI4r nog,6opa Z?Eit* t t  peKoNleHAyercf l  B KaqecrBe repBoro

npn6auxelrHfl HCno"'rbsoBaTb p^e3yJIbTaT peueHlIfl p;rf l 6;tu-

>r iar tuux sHaqeHnft  Zeo i  vr  Qp ; .  I

B pe3yJrbrare paccl{oTpeHHofo,. perrleHllf l ofipeAeJlHrcfi Hc-

KoMaf 3aBHc'Mocin (5.4) v (5 5) H nonyrHo or lpeAei ivrrcf l '

QynxuHn

r
( t

M* [4!+q : [  (Zuu, Qp ;),

B KaqecTBe xorOpof i  L 'JI f r  KaIKAbIX gHaqeuHtt  Zs6 i  H Qp i  6e-

percf l  ,nuo.n"; '  M* '14a+0,,  coorBercrBylouee oi tTHMaJI lHoft

orr , rerKe Zi [ i i+t l  ,  T.  e.  6epyrcn MHHHMH3i ipyeMble H3Aep]K-

X',r M* lzld*4 t.

, lQo t , - ' r ) ,  ( 5  9 t

H a n p H M e p ,  i l o

(5 8)

La,ree Bbtr{ I IcJf l  er t  QYHt<utto,

Mkl!+e : [  (z"a i ,  Qor;  - , ) )  : -  \  ^* 141*nctF (Q,
0

r{cnoJIb3yf l  npu6" ' t t i ;xeHHoe HHTerpHpoBaHHe'

Sopnyne rpaneuaft .
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f loc.neAnss Qynxunr aHaJ:rorurrHa .QyuKqHH noc.neAerZcr-
ean- (5 .7 ) ,  r io  o rHocarc f i  K  MoMeHry  npemexn / ; .

I4Meq QyHxiIHr,o (5.9) BMecro (S.T),  ro H3., , ro lKeHHoN{y
Bbl[re. aJlropHTMy i 'IerKo Bbtno"rIHHTb perueHHe A,Jrfl. HHTepBaJIa
t;1-,t. i, trpH groM norlyrHo lvtolhno oiTpeAe,'IHTb gaBacaMocrb
A4 kl i : I : f  (zrat i - l ,  Qp(r-z l ) .  r loc"ryelHss rro3Bojrrrer npoH3Be-
crH pacqer AHcnerqepcKofo rpaQuxa n HHTepBa ne tr_2'- t r_1 H
T. A. TaxHvr o6pasou, Bbtf lBHJrocb, rrro pacqerbr no oirpeAeJre-
HHro rucnerqeDcKoro rpaQura HylriHo npolr3Bo !.HT; <<xoAoi,i
Ha3aA>>, Haq.Hldafl, oT nocJre4Hero lIHTepn2,ry3.

["; ' lx pacuera rt{cnerl{epcKoro rpaQura 
"b 

sce* HHrepBanax pacqergoro
nepuoAa tt-ta+r ueo6xoAlrrvra QynxUHfi noc.rleAeficrelrr Ha xoneqHrift lro-
MeHT Bpelreuw taal

MHfli l  : t(z"a (d+ r), Qoa).

i l s r M  M a p r o t i c K u u  n p o q e c c o M  1 6 8 ]  . O y H x U i r r  i l e p e -

xoAa Aaff  peqHoro cToKa B TaKOM C, ' IyqaeM l IMeeT BHA

F(Qo t f  Qpt t - i l ,  Qp1; -z ) ' ' ' ' '  Qpt i -o l )  '  Ec lH aBroMarHr {ecKH pac '

npoCTpaHHTb u#oxenuur? Bbl [ Ie MeTOA Ha tarOf i  c, Iyqaf i ,

ro A6cneruepcxgft  rpaQarc n QyHruHn nocJIeAeftcTBHfl  C, ' IeAO-

BaJIO 6tr Onpelenntu B 3aBnC14lvlOC'I'H OT 6OnltUerO tIHC'IIa

rrpeAurecrByroii lr4x pacxoAoB peKH. B pe3y.rlbrare cyulecrBeH-

HO BO3pacTaeT rpyAoeMKOCTb peueHl lq,  I IOSTOMy npHxoAHTCs

HATvr Ha HeKoToPbte yrpoqegHf H Aotlyu{eHqfl. I lurul AJrfl

nepBbrx HHTepBa, ' ioB pacqeTHoro f iepl loAa npocTo yqHTbiBaTb

cBf i3b c npeAuecTByrou{I IMH pacxoAai{ l ' I  pel(H'

Paccvrorpuvt Bo3Moxi i {b le BapLiaHTbl TaKoro ynpoqeHHoro

DClucHHfl .
a)  Pacxolu pet{H Qp ;  B nrc6ovt i - rvr  HHrepBa/ le Moryr

6urt  BblpaiKeHbt cJleAyloql . tu o6paeort  (npt l  onHcaHHH cToKa

c./ ' Iox{Hblr{  MapKoBCKHM npo(eccoM, :
(5.  r0)

Paccuorpnlt HeKoropble BosMox(Hbre cnoco6rr onpeAeJreHHfl eroft
QYHxuua.

a) Enn yAaneHHoro 6y4yrUero [roMeHTa BpeMeH]r ta+q npoH3BoJrbHo
3aAaeMcfi Qyuxuneri noc.ne4eficrBrirr, HanpHNlep 6epevr ee paauofi Hynro.
Paccqgrae no r{3no}KeggoMy Bbrrrle MeroAy pe>KLrMbr Anfi nepuoAa
ta+r-ta+s, onpeAeJrf ieM Synrcunro noc.neAeficrnnR Ha MoMeHr td+r. Ecnu
MOTVIeHT la,uq A,ocraroqHo yAaaeH or /441, To npoH3BOJIbHOe 3aAaHLre QyHx-
UHH noc,leAeficraHn Ha MoMeHT ta+q npaKTr.rqecKH He 6yaer H3MeHffTb
QyHrcuHn nocneAeftcrBrrfi, onpeAeJrffeMyro Ha MoMeHT ta+t. Heo6xorr-r*roe
r{Hcro HHTepBanoB g orrpeAenffercf i  noA6opo,v. ouenuAuo, qro q 6yner
6o.ruulrut AJrfi BoAoxpaHHnHrII 6o;tee AnHTejrbHor-o peryJ,rnpoBaHgq.

6) B xa,{ecrse MoMeHTa taF1 lrrfr .  peK c rrerKo Bbrpa}KeHHbrMH BHyrpH-
ro.(oBbIi l IH croKoBbIMu Qasattn yao6Ho 6parl KoHer{ BecegHero nonoBor,bf i ,
TaK KaK K srovry MoMeHTy BpeMeHlr BoAoxpaHrrJrhu{e Hrvreer uan6onuuree
HarroJrHeHHe. BoaoxpaHHJrHuIe ce3oHuoro (rolonoro) peryr-upoBaHfif f  K KoH-
Uy BeceHHefo noJloBoAbfi 3afioJlHfleTcfi no,THocTbto, H B 3ToM c,'Iyqae B Ka-
qecrBe QyHrqur noc.ueAeficrBr.rfi MolKHo B3ffTb npo[r3BonbHyro QyHxugro, Ho
TaKyIo, qro6u npH cHHIKeHHH ypoB sn 2"6(d+r) H3Aepx(KH MAfl++ Bo3pac-
TanI{ oqeHb 6ltcrpo, H TorAa o6qgarer:tHo 6yger o6ecneqllnarbcfi  3anon-
HeHHe BoAoxpaHHnHura r lrolreHry /aa1.

Ha ,4pyrux B03lIoxHbIx cnoco6ax onp€!e"'TeHrrf l  QynxquH noc.nereir-
crBHfi He ocraHan.ruraaelrcn [08].

I,lsrolKeHHbrr:r MeroA nocrpoeH Lr,r rr4crrerqepcKnx rpaQaxoe
oAHHaKOBO npHMeHHM K BOAOXpaHH" ' r r iuraM'nrc6oro AJrHTei Ib-
Horo pejy{HpoBaHHfl KaK A,Tff t tepHoAoB HaqaJrbHort sxcn,, ' t ]&-
rzr\Ltvt.  f3c (nepuoaon Haqa.rrbHofo i{aro.rrHeHHfl BoAOXpaHH-
{qqa), raK H Etrf l  nepHoAoB HopivrarnHorl 3KcrrJryaiaqnn
f3c.

V l s u e H e H H f f .  B  r r o c r p o e H r { u  n H c n e r , i e p c K H x
f  p a Q n r o e  n p H  o r r H c a H H H  p e . { H o f  O  c T o K a  C , r I O ) K -
r 5 0

Q p  ; : e - '  ( Q o  ; )  R i *  D  i ( e i )  ,
rAe

Ri:  H <+,r  (  Qot,- t l7 {  H 1t-z)  (Qpt ' -zr)  *

. . .{II1i-ol (Qpr;-"r) ;

s -  HopMaJrbHo pacnpeAeJreHHaf l  c lyqai iHaf l  Bef lHqHHa; q -

o6ogsaqeHHe Qyr ixUin HopMaJIbHoro pacrpeAeJIeHHff ;  D -

Hn 6yayr u Qyur<L\Hw H.
Tenepo p i lcuorpnrur  H3MeHeHHf l  B peuel lHH, O6ycnoBJleH-

Hbre nepexoAoM K C,,: IO)I(HOMy MapKoRcKoMy npoqeccy.
Buecro 3aBHcHlv locrH (5.7)  6yaeu paccMarpHBarb

MtI i I? :  f  (Z,a( t+ i ,  R,* , ) .

B 3Torvt  c. [yqae ortTHNIaJIbHaf l

QyHxUuert  naparvrerpoB Ze6 i ,  Qp i  H

z?Ei,+n:f (z"a i,
r A e  R * ; : R ; + t  - H  t ( Q o  t ) .

( 5 .  i  1 )

( 5 . 1 2 )

3aBHcHMocrb  (5 .4 )  SYaet
D * . ,

r \  L .

( 5 .13 )

yKa3aHHot i  Bb Iue

Qp ; '  R;) '

Aanee cJieAyeT crpollTb aHaJIof l ' It{Hyio

3 a B a c u M o c r b  M I 4 ! * u  f  ( Z " o ; ,  R r ) .

Ans  nocrpoeHHf l  nocJ leAgef t  3aBHSHMOSTH Heo6XoAHMo no-

craBHTb B coorBercrBHe 3l{aqeHl ' ie R*;  c Ri '  qro Mo}Ker 6st t r

CAe.rraHO i lptulb npf l6tL:) l ieHHO: Ha oCI{OBe Pf i .qa npOl l l j ' Ib lx cTo'

1 5 1



roetrx Ha6nrcX,enaft Bbrqr{cJrfliorcfl R*, w R,, gareM oriperte_
JIfieTCff KoppeJrflr{Hfl Me)KAy HHMpr H ilOryqeHHoe ypaBHeHHe
KOppeJrf iqHoHsof i  cBq3H npra6,rHxeHrro paccMarpaeaercn BKaqecrBe QyurcqHoHantuoro. O6H.{Fro cssbt ue>ray R*, H R;cH/IbHafi.

B pe3yJrbrare B ypaBHeHHH (b. lB) orrraMaJrbuoro AHcner_qepcKofo rpaQura [osBHJracb 3aBHCHMOCTb or rperbero na-paMerpa R*r,  roroprr l i  xapaKTepn3yer BoAHocrb f ipeArxecT-
Byrouero nepr{oAa. ue" ' recoo6paSno paccMarpHBarb ue60,ur-
I I T n P  I J f . r r i  r r r r  D U o  r r a r r " J i  D *r ' ^vv rv  r i r c r=un ' , l l  r \  i '  u r , ' eL Ia ruu { l4x  roJ IbKo  Ma/ IoBoAI rb IM,
HecKOJIbKHld nno r  ! r r , r r . {  ! !  E.{  ! !^  -^^

6) Mox"J' #?il ;"-H;:";#;''f".Ir',fiH#I HanpHuep,
3arHr[eM ypaBHeHHe pefpeccH
AByx coceAHHX HHrepBa"rroB (
ocHoBe sroro ypaBHeHHfl epri_
g laBHM B (5.12)  Lr  raKHM o(
(5.1 l)  or s,/rena, coAep)Kaurer
3OM HCKflrOqaeM qJreHbr Qp(;_sl,
cxeMy npoCioro Mapkoecrofo npoqecca, AJrn roropoli  peue_
Hr{e- yx{e paccMarp neano-ir.

vxasaHHrrr? npaevr. npa6nraxesumr?: ypaBHelrfle perpeccr.r'
orox(AecTB"[flercfl c QyrircunonansHoii Sa-BacaMocTb[o. olHa-
KO K 60nnuor? norperxHocrlr 3To He nplrBeAer rro caeAyror{HM
npr.rrrHnaM. Ec.nu KoppeJrf lr{Hfi  Me}KAy pacxoAaMH per{u B pa3-
HbIe HHTepBaJibI TecHafl,  To ypaBHerIHe perpeccHr.r He3HaqH-
TCJI'HO OTTH*ACTCfl OT QYHXqNOHA,'I ' I IOTO H TIOsTOMY NDHHfl.
TOe AonyureHHe He Aaer 60"nruoli ori:l i6r<a. Ec"uu xoppe,rsqus
Mex(Ay pacxorar4u peKH cna6at., To HvlKHo npocro oi6pocrarr
n Qopvryne (5.11) cboreercrByrou{uri  q"ryeu.

LIs aeyx paccMorpeHFrbrx'npH6,rn>xer{Hbrx cnoco60e 60nee
[peAnoqrHreJreH neprsrfr (nroport cnoco6 - 3ro c.[v,rarl rDo_
croro MapKoBcKoro npclqecca). Bognoxnu H a#rHerlurr iepaSBwrwn nepBofo cnoco6a. HanpHMep, cHaqaJra cTpoprrcs
AHcfierrrepcxurf rpaQnr< Ha ocHoBe . npocrofo vapro-ecKoro
npoqecca. Pac,{eroM rrpeAbrAyulero (uaH yAJrHHeHHoro) pf lAa
rnaporpaQoe no sroMy AHcnerq_epcr(oMy rpaQury 

- ' ,r6rn.,

6rtrs ycTaHoBJIeHa cBflgl,  zna i  ot R' ir ,  H, aa", ara cBg3b rec-
Haf l ,  ro  qerecoo6pasHo ee yqecrb B 3aBHcHMocrH (5.13) .  A
Ha"r 'rrrqHe .3roH cB.rr3H oqeBHAHO: npH MaJTOBOAHOM rrpeAuecTBy-
IOIqCM I ICPHOAC HAU6O"ryCC BCD-OgTHbI  6OACC HH3KHC YPOBHHBOAOxpaHHJrrrqa, w nao6opor. I_{e"recoo6pasno r4 npa oripeae_
JICHIIH QyHxqHI? I IepeXoAa oqeHHBaTb yc/ IoBI{bIe Bepof lTHocTI{
f iof lB"TeHHfl  pacxoAoB peKH e nrc6ol t  t -xt  r . rHTepBa,Te B 3aBHcH-
N{OCTr{ oT pacxoAa He Ha Ka)f iAo}r  npeAurecTByro[IeM HHrep-
BaJIe, a HHTefpaJIbHO 3a npe;lUeCrerrrou{Hft rrepHOA, TaK KaK
npH orlHcaHHH croKa c,'Iox{HbIM MapKoBcKHlv( IIpoqeccoM rua,/Io
152

BepoqrHbi cr4TyaIIHH nof lBJIeHHn B oAHHX HHTepBaJIax 6onl '
uf ix pacxoAoB, a B Apyfhx- Ma, lb lx.

Vqer orAaJieHHbIx KoppeJItIIrHoHHbix cesset? oco6enso aK'
TVaJIeH AJrfl BO.(OXpaHHJIHLiI MHOTOJIeTHeTO peryJIHpOBaHHfl.

I^nn raKHx BoAoxpaHH,,THIII AoJIIKHa yqfiTblBarbcs cBfl3b cpe.[,-
HeroAoBbrx pacxoi loB peK, TaK KaK oHa o6ycnoeJlnBaeT Ma'
/roBoAHbIe H MHOTOBOAIibIe IIHK./TbI ;rler. AHcnetqepcKfle rpa'

Sraru e raKoM cflyr{ae qeeecoo6pa3Ho cTponrb If if l  Ka)KAoro
3aAaHHOrO CpeAHefOAOBOfO paCXOAa npOII IJIOTO fOAa, qro,  oA'
HaKO, rlpOfiBJIffeTCff /IHIIlh npH ilpHMeHeHHH MeTOAa IIOJIyqe-
HHfl. croKoBblx QyHt<uu/r nepexoAa, a He N'IeroAa flocrpoeHufl
Ancnerqepcr(oro rpaQnxa

Ans [oJroBoAHbrx nepaoAoB, KaI{ H B cylqecrByrouel.t rtpo-
exruort  npaKrl lKe [33] ,  AncnerqepcKne rpaQraru peKoMeHAy-
ercfl crponTb !,JIf l |crosHoil urKaJIbI BpeMeHI{ - BpeMfl orctln'
TbrBaeTcfi oT Haqafla BeceHHofo noJtroBoAbfl, KoTOpOe B pa3'
HbIe rOAbI HaqgHaeTcf B pa3Hble KaJIeHAapHbIe AaTbI.  ! {SlO-
x(eHHafi MeroAuKa flocrpoeHLIfl AlicnerqepcKHx rpaQnron
npHMeHHN{a H B 9To},{  c" : Iyqae, ueo6xoAlauo JiHrub nocrpoeHue

Qynxulrrt repexona H Bce pacqerbl IIo onpeAe"rleHulo Arlcner-
qepcKoro rpaQaxa Becrt l  B ycf loBHoI i  urrane BpeMeFIH.

Bcqxoe Aof lyu{eHue B oI IHcaHttH crot(a H B MeroAHKe pac-
r{eroB B r ioHeqHoM HTore o6ycroe. i ' IHBaer nocrpoeHHe NIeHee
onrrr l {  aJ ' ibHbIX AHcneTqepCKHX rpa Qaroe.

PexoueHAyercs  npH nocrpoeHnn A l icner r {epeKux rpaQaron
cuaqa, la Hcno, ' Ib3oBarb npocrof t  uapxoecruf i  npoqecc, 3areM
nepexoAHTb K cJloxiHoMy npoueccy, T. e. i locTeneHHo_ycJlod('
HflTb pacr{er H oI{eHHBarb floryr{aeulrft ecpSext' f lonesna
cpaBHlrre i lb{af f ,  oI{eHKa pe)KHMoB H Ha OCHOBe AeTepMHHHpO-
BaHHoro pacqera,  ,4alouraf l  reoperHqecrai t  onrHMyM 6es y ' {e-
Ta norepb Ha He[o.nHoe f ipeABHAeHHe CTOKa.

Peruenne AJrf l  BoAoxpaHHJIHITI fOC npn BepocrHocrHblx
I ipar l (ocpor{Hbrx rHAponponHo3ax. VpanHeuaeut onrLIMaJIbH0-
crrr  B 3Tor,r  c; ' rv{?e 6,vrer ro x(e ypaBHeHHe (5.2),  e Koro-
pOM CHMBOJI NtaTelfaTHqeCKOrO OIK?ILaHHfl 6y4e'r OTHOCHTbCfl
H r(  H3AeplKKaM npe-IcTof lu{efo epel teuuoro HHTepBaJIa.

! ,ncneruepcxul i  rpaQHx 6yaeu onpeAe,r f l rb B BLiAe QyHx-
U H H

M?] l  t  : f  (Z"a  t ,  Qot , - , i ) .  (5 '14)

CpaeHav ero  c  JncnerqepcKHM lpaQnxou AJ I f i  npeAb lAy '

u{ero cryr{af l ,  onpeJe"rf leMbIM 3aBi{caMocrbto N:! :  t :  f  (Z 'o i ,

Q p  , ) .
Ha ptrc. 5.2 Aaercr H,rarrlocrparlrrn orrvleqeHHoro pa3irl4qrfr

ruct ierqepcKrrx rpaQrrxon. I4so6pax{eHbl I (pHBaf l  pacnpeneJl€^-

l D o
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Plrc. 5.2. Pas.naque rncnerrrepcKnx
rpaSnroa:

I  -  HaaHrIrE oAHoaHar{Horo f lpofro3a
pacxoAa peKH; 2 - orcyrcrann raKoro

IIDOrHO3a

HHfl BepOf,THOCrerl paCXOAOB

PeKH Qo o  (ans  3aAaHHoro
Qot - r )  n  KpHBble  onrnMaJIb-
Hbrx MorrlHocreft r3c Arrn
HeKoToporO Zs6 t  B neTBoM H
BO BTopoM cIyr laf lX.  UqeeL{A-
HO, BO BTOpOM Cflyqae AHc-

50 E% /00

i lerqepcKufi rpaQux 6yaer MeHee eQQexruBeH, qeM B repBoM,
rrTo o6yc"uoeJreHo pa3JiHqHeM B rrporHo3ax cToKa.

iBo BropoM c"Tyqae Afi f l  KalKAbrx Zsa i  H Qpli- t)  orpeAeJrf l-
ercn oAHHaKoBafl Mou{Hocrb f3C //::: i r.rrfl Bcex Bo3Mo}K-
HbIx B HHrepBaJre tt- t+r pacxoAoB peKH Qp ;.  l lp" sroM,
ecrecrBeHrro, rtpn pasnbrx Qp i 6yayr noJryqarbefi pa3Hbre Ko-
HerII{bIe ypoBHH Z.q;a11. -Ho ecJrn or{a}Kercfi, qro BHyrpH HH-
TepBaJra ypoBeHb BoAoxpaHHJrHtIIa AocTHraeT npeAeJrbHbix
sHaqeuurl Hny u.ryH V&lO (wnw Aocrnraercf i  KaKoe-nn6o Apy-
roe pelKHMHoe orpaHnrreHue),  ro  f  3C nepexoAur Ha paOory
no 6uroBoMy npHToKy, HaxoArcb Ha npeAeJrbHoft orMerKe Bo-
AoxpaHHJrHuIa, H npu sroM peaJrbHafi MoulHocrb f3C 6yaer
orKrlogflrbcfl or //i!l r.

l lepenarueu ypaBHeHKe orrHMaJrbHocrn (5.2) c,, ' reAyrournM
o6pasovr:

I

Mnf+t: 
I (rr. '+ # 

rvr{4!+I)dF(eo,lep(;-r))*ffi in, (5.15)
0

rAe A4I.lfIi npnHaMaercfl pa3HbrM AJrr pasHurx Qo; H Zra(i+r)

(yponHn Zs6( i* t ;  onpe[eJl f l IoTcf l  MouIHOcTbro y 'y ' r r .  i ) .
B  (5 .15)  MareMarHqecKoe o lKHAaHHe H3Aepx ieK MHta+,

flBJIflIorcff QyHrUuefi or BeJTHqHH Zs6 i, Qp1;-r) r.r y'y'rr. ;. Als
KaIKAbIX QurcupoBaHHbIX Zsa r  kr  Qp1;- t )  cJieAyer HaxoAHTb
OITHMAJIbHOC 3HAqCHHC NSI 

"  
I ITO, I (AK H TIPC)KAC, BbINOJI.

Hflercr noA6opoM. B npoqecce noA6o pa r,nr KalKAoro alarrr-
3HpyeMoro 3HaqeHHfi  y 'y ' r r .  ;  onpe[eJrf lercf l  r {HTerpaf i  (5.15) no

Qopvryne rpaneunr l .  3HaqeHHs MtI7I l  noA Hnrerpa.rroM 6e-
pyTcf i  pa3Hbre Air f r  l ia iKnoro paccMaTpHBaeMoro pacxoAa pe-
Krr  Qp i  H Bbrr lHcJ- ' r f feMono I Iptr  sToM pacxoAe H paccMaTpHBae-
tvtott t ' toqHocra f3C y'y'rr" ; lpoBHn Zs6(i*r). Ann 3Toro AoJr>KHa
6nrn 3aAaHa SyHrur.rn i loc,,rele ftcTDttn M Pli lf :f (Z"o tt+,t
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Qo ,) . Arianort{qHan QynxuHn A4l' ld+s i-f (Z"u t, Qptl-rl) Ha

MoMeHT t i  nof lyqaercf l  KaK no6oqHuf i  [poAyKr orrHMH3a(HH

ro ypaBHeFrHro  (5 .15)  -oHa o6pasye lcn  ??  cqer  MHHHMH3H'

pOBaHHbiX i1o MOIII,HOSTH N.r" rai4epxceX MHd+qi, OfipeAe/lf le-

Mbrx  3THM ypaBHeHHeM.

O6rqall nopsAoK nocrpoeHl4ff Aucnerr{epcKono r-p-aSHKa xo'

AOM Ha3aA or MOMeHTa io+, ocTaeTcf l  npelKHHM. He H3MeHfi-

eTcfl Lr nopflAoK o[peAeJIeH14f QyurUran HocJIeAeficTBHfl

MI4l+? :f (Z,au+pQp a).
Bce pauee paccMoTpeHHble peI(oMeHAaIIHH i lo pacqeTy AI{c '

f ieTqepcKoro rpaQuxa l , la cJloiKHoro MapKoBCKotO npouecca'
yr lery croxoo6pa3yrolr lax Qamopoe, pacnpocrpaHfl Iorcf l  TaK-

)Ke H Ha Cfiyqaft eeponrHocrHoro
SaAaHHn pacxoAoB peKH B HH-
TepBaJIe.

PaccuorpeHnble cJIyI{aH, Ko-
FAa Ha OAHH I4HrepBaJI BpeMeHH
rropfiAKa AeKaAbI - Mecfli la HMe-
eTcf npaKTp{t{ecKH oAHO3Ha.IHHI?
rHAponporl{03 HJLH rHApOIIpo-
fHo3 eoo6IIIe orcyTcTByer, f l8,1q-
Iorc'f AByMfl xpafiuuult cilyLrafl ' '
MH.  Peanrsu f i  rnAponPorHo3
r{Meer Bepof l rHoctsst f r  xapaKreP
H MOlKer 6UIrs 3aAaH B tsll.Ite
Kpntsor l  pacnpeAeJleHat l ,  Aacrep-
cHfl KOTOpOfi l leHblue, qeM 'y

aHaJIOf HqUOit  KpHBOI' I ,  nOCTpOeH-
goft ToJIbKo tlo N'tarePHo"'; ' Ialv{
npeAbIAyu{HX croKoBblx Ha6nn'

A e H n r i  ( p n c .  5 . 3 ) .

o.nHaro A.nq 6o"'rbtrrHHcTBa f3c AHcnepcr,lf l  BepoflTHoCTHOft

ponporH03OB 6yrf  . ""r  HMeTb eUIe Mel{blUyrc AHcnepcHro, I {eM

nso6pa;xeHl lb le Ha pt tc.  5.3 KPHBbIe ann ! ,necrpa.

B TeX CJiyqaxx, KOrAa KpHBaf l  paCnpe,r l ,eJleHHfl  BepOSTHO'

cre i l  rnAponporHo3a HMeer  6o" r lu ryn  AgcnepcHlo  H npaKra-
qecKn He or"rur l raercf l  or  KpHeor? pacnpeAe, leHptf l  Bepot l rHocrel i
pacxoAoB pe i i I I ,  nocrpoeHHot t  1 io  MaTepHaJIaM npou" tb lx  Ha-

6, , ' I IOA€HHfi ,  Mo)* iHO t tpHHHMaTb 1OJIHOg OTCyTCTBHe rHApOnpor '
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PHc. 5.3.  OtsocutenbHble oun6'

KH nporHo3HpoBaHHf pacxoAoB

QO - Qroo.

. ' -  Q o  )

B crBope !,y6occaPcxoit f3C:
. l  -  nnruAnesHtrft  npotgo3; 2 - Ae'
KaAHbtI"I  nporno3; 3 - Qynxqur nepe-
xoAa oAH03BeHt tono MapKoBCKOTO

npoqecca



HOSa H CTpOHTb AHCrreTrrepCKHe rpasHKl.t Ha OCHOBe H3JrOlKeH.
Hbrx Bbrrrre peKoMeHAaqHfi .

Hec.uoxuo crpoprrb Auci lerqepcKne rpaQurn H B f lpeAno-
Jrox(eHHH BepoflTgocrHoro raAponporrrosa. Mero4nra pacqe-
ToB 6ylet taxofi, xie, Kat( vr B noc,'reAHeM cJlyqae, JIHLIIb r{H-
Terpr4poBaHue HylKHo 6yaet npoa3Bo 1trrb no BepofrHoctnori
xpueofi  rHAponporHo3a.

Peruenue rtpn orcyrcrBtrn croHrvtocrHofi orIeHKH yulepdoe
ot 4eQHqHToB H,nH Hs6urxoe BoAbr. MeroA nocrpoennfl Ar4c-
rTATt lAnnr rnr .a \  nnqrhuL-a  nqnn i l r r r ' rn r l f , r  r r r  r r r r r rn rana r r r r r r r rvnzr r : " r -r r s r  r v y v r l v r  v  r  r s Y / r . r \ q  y q v v r t r v r y r r r v r  l r q  r r y r t t r r v y v  s v A v l l y q l t t r

f tu r r rA  I -AC LrMt r r  I rTpr -n  rn r r r - r { r r  a r rpnnATrr {JA. r r {nA : - raq :gAr rer ruA
-  v  v t  4 r ^ t ^ v r v - v .  v

npH onHcaHHH per{Horo cToKa [pocTbrM MapKoBcKHM npoqec-
COIvI  H npH Ha., ' l l i t IHH I IpaKTHIIeCKH OAHO3HaqHOTO rHApOnpOt-
Ho3a ea6naroBpeMeHnocrbro B oALrH pacverHnrf i  HHTepBaJr.
O6o6qeHHe eroro MeroAa Ha Apyrue c,/ 'ryrrau He rpe6yer cne-
IrHa JIbHbrx noff cHegufi .

O6osHaqaM cHMBoJrov Q (a4+01 BepofirHocrb coduras ol*q,

SaKJIIOqarcilIerocfl B ToM, rrToB neplroA tt-ta*q MoulHocrr4 f3C

He 6ynyr cHulKarbcrr HHIKe rapaHTHpoBaHHbrx, T. e. 6yaer

HMerb Mecro Xrr :0.  CooreercrBeuHo cr{MBoJramn O (plnn) 14

O (tf*q) 6yAevr o6osnaqarn Bepoffrnocrn roro, rrro B nepnoA

tr-ta+q 6y.u,et HMerb Mecro A4Lrz unv L4n's.
MareuarnqecKH paccMorpeHHble B S 5.1 KpHrepHr{ Ha-

Aex(HocTH sarrncbrBarorcf c,'IeAyrou{H}r o6pasona:

a @!+e7 ( p,, i o (pf *n) ( p,, i o (Tf *s) { p,., (5. 16)

f 4e  P r1  ,  P rz ,  Pes -  3aAaHHb Ie  HOpMaTHBb I .

Kar H npelKAe, Aucnerr lepcKHe rpaQr.rxu 6yaerur onpeAe-
JI f l rb B BHAe yr ipaBrIr IoIqHX QyHxulu ' r  Z{ l I t*r)- f (Zsai ,  Qpr)
LrJrH ,l i# ,:f (Zro i, Qp i). 3rH 3aBlrcarvrocrn ofipefle"r'rf lrorcfl
no KpHrepr4ro eKoHoMHqFrocrH (5.6) (,rHru B rr3Aepx{wu kI He
cJreAyer BKJrroqarb |urep6lr)  npn Bbrno,rrHeHHH BeporrHocr-
HbIX orpaHuqenurl  (5.16).  Kax H r ipe)r(Ae, raKlKe Aorr iKHbr
Bbr[oJIHf lTbCfl  OrpaHHqeHHfl  nO MaKCHMa/IbHbIM H MHHHMa,I Ib-
HbrM ypoBHfl  M BOAOxpaHHJrHqa.

B AaHHoM cfiyrlae Ao/IlKHbI 6ltrt 3aAaHbI cJIeAyIou{He qe-
Tblpe QyHxqHr.l noc,rreAel'rcre Hs :

MLI, I | I \  : f  , (z ,a@+tt ,  Qpa);

o @XI.l l : f  ,(zua(a+r) , Qra);
a GfrI I ) : f  , (z"aa+i,  Qrd);
o (lT;i l  : f n (Z,ara+,), Qpa).

r56

(5 17)

Paccnorpnlr onpeAeJreHHe OnTHIvlaJIbHOft Sab,cHt\{ocfl't

z"Ai,+r) : f (Zru;, Qo,) B HeKoroporvr l-rt HHrepBaJIe npu ycrIoBHH'

rrro 3aAaHbI tn^n,it"qHble (5'17) $yHxutul Ha MoMeHr tt+' '

Hy*"o onpeAeallrb ypoBHH-BoAoXp-aHHJIIIUa Za6(*t) AIIfr ce-

pLrH 3HarreHI{ 
""i';;; 

,,"C**. An"-noOot* 3aAaHHbIX Zsai kr Qpt

oiir*MaJrbHoe 3HaqeHHe Zffit+l;, KdK t't npelKAe, onpeAeJlfiercfi

not6opoM no Kpr.Irepptrc , yt -' min [u'r' (5'6)] ' Ho oAHo-

BpeMeHHo iipoBeprrerlr, r{roi:n 3HaqeHHn O i*f{{)' A (pf 1?) t{

,a .  t - -d -La \  R^ , ,  nnn^r ro 'n r . , r rDtar / tL l r  7 .  - , . ,  - ,  He nDeBbI [ IAJ l l4  SaAaH-
\ P  \ ' [ 7 ; j ,  I l P n  r r P L / w t Y r q r y r r p s  - B o \ t - r y

H b I X H o p M a T H B o B , T . e . n o l l c K o n T H M a / T b H o r o p e m e H H f l B e A e M
B 3 o H e A o I I y c T I ' I l v l b I X p e u r e u u f i . f l o n r o p n s T a K y I o n p o l { e A y p y
n"""prt;;; '  Zs6i H Qon, nonyq'M HcKoMylo onrllMaJlbHyio 3a'

BHCHMOCTb

Z?l i t*n: f  (Z'a i '  Qo,) '

Aa"rree Bblql{c,[flIorcff QyHruan nocneAeftcrBnfl "u-y9,"t"t
tr ,  rreM i ioAroraBJIHBaercf l  pacrier AHcnerqepcKoro fpaQHKa

B HHrepBa n"" t ,-"r ' -1J.--Oy"*u"" MH.idiq. .onpeAeJlf lercn 
ro

np.*".h 4op.ryry,re (5 9). by..n1unq (D (af i-q) noAcqnrblBaercr

no caeAyroureft peKyppeHrHorl Qopuy"rre' no'ryyqesnoft Ha ocHo-

ee SopvryJIH noJlnort eepoflrHocrn:

Q @a+o1qp)  dF  (Qo, /Qor ; - r ) ) ,
1

I  @dJn):  5
0

rAe Q ("!*c): O ("ifi), ecJII4

npr,rqelvl 6epercn AJIff Ka)l{AOfO

B AaHHONI  HHTePBaJ Ie  . I r r : 0 '

Qp; n Z'a i  ro 3Haqestte ( l t  (" i l i l '

Koropoe 6yAer npra ZZEit+rt; O(af+q) - 0, ecJIH B AaI{HoM !{H-

TepBaaeI{ lv IeIoT]vfecTo4eQHurarb l3HeprocHa6xeEt l f r ' .
QyHxqrru Q (?d,*o) v| a (tf on) BbIqtIcJI'IIoTcn aHaJIorHqHbIN,l

o6paeou .
O6ufun nopff.a,oK pacqera AucnerqepcKoro rpaQura (o6'

parHbIM xoAoM or I ' IoMeHra ta+) ocrietcs npelKHHM' f lo

trpex(HHM peKOMeHAauHflNr BbITIHCJIflFOTCfi TaK>Ke lr Qyrirunu

noc, ' IeAetlcrsHg Ha \10I ' leHT l4-u1'

f IpoaHanH3upyell  no,lyqeHnuft Ancneruepcrufi  rpaQur'

3aeracHNlocrb ZZZit+r) :  f  (Z'e i ,  Qp;) AJrn i-ro LiHrepBaJIa

Hso6palKeHa Ha pr lc .  5 .4-  Buue i lnHHH /  f3C pa6oraer  noJI-

gOft p'CnO.,'raraerioir MOIIIHO.TbIO, H npl'l sToM B'3MOX{HbI xO-

^".tit. c6pocu Boibl-3ro npoTHB6c6pocuan JIrIHrrfl ' AlIcneT'

;; ; ; ; ;"  
- ipa6Hra, 

i lpeAorBparr,arouas HaBoAHeHHrr B 
"": :

l D /
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Qpi pa6oraer c-  _ rapaHruponaHHolYr
MourHocrblo ̂ ly'rap, B 3oHe MelKAy

nunnnvu 3 w 4-c MorrrHocrbro,  Harrpnrvrep, 0,8y'y ' .ap H HHiKe
4 - c Mou{Hocrsrc 0,6 l/rap.

AHaroruqubre TTHHHH Hec"rto)KHo Bbtf lBHTb H npu pacqerax
AucnerqepcKono rpaQnxa no QyHxqnnu yurep6on.

5 .3 .  PACt tETbt  OnTHMAJIbHbtx  AHCnETqEPCKHX TPAOHKOB
I,Jr f l  CHCTEMbI COBMECTHO PAEOTATOTqHX BOAOXPAH HJr Hr]{

PeueHHq Ha ocHoBe HcnoJrb3oBaHnc MeroAa AHHaMHqecKo-
ro nponpaMMHpoBaHHfl  H Synxuuf i  pacnpeAeJreHuf l  Bepof l rHo-
cre f i  peqHoro  c roKa.  Pacc l ro rpeHHbre  B npeAbrAyueM naparpa-
Qe MeroAbr onpeAeJreHHfi  AlrcnerqepcKHX rpaQuxoe Anf l  op.H-
HoqHbrx BoAoxpaHrraHUI TeopernqecKn (Ho He npaKTur{ecxa)
BecbMa f lpocro pacnpocrpaHfl ]orcf i  H Ha cHcreMy BoAoxpaHH-
JrHII{. PasnaqHe perueHHli AJrfr oAHHorrHblx BoAoxpaHHJrHrrI H
crrcreMbl BoAoxpaHHJrpirq o6ycnon/reHo JrHrrrb yBeJrHqeHHeM
pa3MepHocru gana.ur Bo BTopoM c. / ' ryqae. AeftcrBnTeJrbHo, ecJru
B pacr leTax n. i l f r  oAHHor{Hof o BoAoxpaHH"IIHuIa paccM aTpHBa-
flHcb ypoBHH BoAoxpaHHJrHUIa Zs6i, MouIHocrH f3C y'y'r.sci,

pacxoAbl peKH Qpt H T. n. ,  To Ai ln cHcTeMbr BoAoxpaHHJrHUI
HylKHo paccMarpl lBarb coorBeTcrBeHHo BeKTopbr Z sdi ,  ly ' r rc i ,
Q pr, xax4ufi H3 Koropblx uMeeT B o6uter,r crlyqae m KoMno-
HeHT no qucJry BoAoxpaHH,'rHrr I .  Buecro yf lpaB/rr ]ou{Hx QyHx-
t\Hft (5.4) r,JTr cncreMbr BoAoxpsHH;rHir{ c"leAyer onpeAearrb

Qynrr{HH oqeHb 6o,roruoro qxcJra nepeMeHHbrx.  k ls-sa 6orrr-
ruori cJrolKHocru 14 TpyAoeMKocrH peuJeHH.s orrrM r\,{eroAo},t
npHXoAHTCfl, HATI4 Ha ynpouleHHfl r..r AOrr)rU{eHHf.

.IInuu B r{acrHbIX cryr{aflx 3THIu MeroAoivr Hec;To}r(Ho onpe-
Ae/ ' rnrb Auclerr{epcKHe rpaQuxH H A;rn 6o,r tuoro qHcr ' ra f3C,
Ha[pHrvreP .q;rq KacKaAa f3c,  y Koroporo orcyrcrByer 6oro-
Baf l  npr lTor{HocTb peKH Me}KAy oTAe"lbHbrMH cTyIreHnMH Kac-

1 5 8

KaI a f i  HMeIOTCfi OAHO-ABa BOAOXpasuJII ' , I I I I3 AJIHTeJIbHOTO pe'

ryaupoB allr, a BoAoxpaHI{JIHura Apyrnx f3C o6ecne'{HBal'07

Kp arKocpotlHoe peryJlHpOBaHHe.-r 
Hux^e paccrrabrpeHbr AJrf ynpotUeHHbtx noIXoAa K peuIeHHIo

AJrrr cHcreMbr eoaokp aHHJIHIit AJIHreJIbHoro pefyrlHp??uT-it^

B cy*ecrByroqarl npoexrnofi npaKrgKe t3' bb1 HaxoAflr

npI{MeHeHHe CXeMbI pa3AeJIeHI{ f l  BOAOXpaHHJIHUI Ha KO M n eH'

c a T o p b l t | K o M I I e H c } I p y e M b I e , T . e . H c n o J l b 3 y e T c f i I , I e .
papx6qecKoe pa3AeJIeHHe o6ufeft 3aAar{l l c yqeToM pa3flIrqnfl

B p e r y , l H p y l o u { H x B o 3 M o x ( H o c T f f X o T A e j I b H b i X B o A o x p a H } I J I H t u "
^ - ^ ^ ^ R . ,  n n d  - - 1  r 1 r \ r . r i l A r r a r u n v e M F I T X  B O '

L O f J I a C H O  3 ' I O M y  S I T U U U U y  A J t r r  t I b -  L  r \ v l v r r ^  r r  - - ' - - - - -

AoxpaHHJIHIq AucnerqepcKue rpaQuxu paspa6arblBalorcf l  no-

oqepeAHo KaK A1tfr, o1ttHoqublx BoAoxpaHHJII{U' fIpH 3ToM BbI'

AeJrrreTcrr OAHO m-e BOAO_LpaHHJII'IIr1e (AoCrarOuHo eMKOe H

C 6onluoft  Mox{Hocrbro fOC),  Koropoe ocyurecrBJlrer KoM'

neHcHpyroulee peryJIHpoBaHHe BCeX KoMneHcHpyeMblx BOAO-

xpa"unHut  ( f3C-xoMreHcaroP)  .-I 
i lp" AaHHOM Cn_OCO6e npeAnoJlaraeTcfl, rITO AJIfr KaIKAOH

KgMneHgHpyeruror? r3c BbrAeJIeHa fapaHTHpoBaHHafl  oTAaqa H

o[peAeJreHo ee pacnpeleaeHHe BO BpeMeHH; 3aAaH TaK]Ke yBf l -

3aHHbrir  c .upi"* f iouu*not orAaqet? HopMarHB pacueruof i

o6ecneqeHHocrH.
I Ipu nocrpoeHl{H Al{crerr{epcKoro rpaQHra AJIf i  f3C-xou'

neHcaropa B MeroA, H3/ lo lKeHHurl  e npeAbIAyIqeM naparpaQe'

rpe6vercs BHecrH cileAynuwe H3MeHeurfr"' '" 
rt;;- ' i5b-*oMneHcaropa ynpaBrlnrolr1ge gyHxuHu 6yaeut

ofipeAeJlf lTb B BICAe CJIeAyiouLIX 3aBHCI{MOCreH:

xAf:: : f \z ua ),
T. e.  cyN{MapHbre Morrr ,HocTH BCeX f3c cTaBqTCfl  B SaBI ' lcH-

Mocrb or HaTOJIHeHHfi  BOA9XpaHH.I IHuIa f3C-rouneHcaTopa'

Onrlrn ailblafl, MouIHocrb f3C-xortrneHcaropa glp^eAe"rlrrcfl'

pasuuUel:r  Mex(Ay cyMMapnof i  Mol{Hocrblo Bcex fOC H cyM'

vrapuol i  MotI IHocrbIo KoMneHcgpyeMblx f3C, npHrIeM Mol l IHo'

cTH nocf leAHHX onpeAe, l  f lTcf l .  no cBoHM Al lcf leTqepcxHvr rpaQn-

K A M .

Vnpaarnrouftre SyHxurrir EMfil : f (Za6 i\ Enn f3C-xor'tneHcaropa onpe-

.U,enfrOTCfl npergHirilI \IeTO.I.OM, gO C rOft paSuuqeft, qTO npu IIOACT{eTe Iv{a-

TeNIaTItqeCKI{X O}Kt lAaHHti  S KaXAO}t  t - l t  UUrepBane yI{HTbIBatOTCfi  ABa Cny-

,rar iF{srx Qaxropa 
-  pacxo, fu Qpt B crBope f3C-rounegcaropa H cyMNtap-

Hbre Mou{HocTH x/V.s. .op npoqHx f3C. D.ns 3Toro Hy}KHO pf lCr lO' ' la faTb

Qynxuneft  nepexoAa F(I .Vcar.oo/Qnr,  Z"at) '  Koropaf i  Mo) l (er  6utr l  onpe'

. { ,eJreHa Cnel-vrcqH}t  cnoCO6ort .  Ai1f i  CI toAenl lpoBaHHoro rHApOnOfHqecKOro

pf lAa npOrI3BoAgrCs I Io nocTp6eHHbl lvf  AI ICneTI{epcxuwt rpaQHKaM per} ' ' IHpo-

B a H l I e c T o K a B o , l o s p a H i I ' . I I t u a } I I ] B c e X K o I l n e H c I I p y e } I b I x | 3 C } I B b t g B J I f f e T c f i
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Pnc. 5.4. A{cnet.I,epcrnfi fpa-
QHx Z"# t ,+ l )  :  f  (Zua; ,  Qp; )  e

H H r e p B a " t e  t i - t t + ,

HeM 6leQe. Mex.qy flHHlrflMa I
H  2  f 3 C p a 6 o r a e r c  M o r r r -
HocrbFo, 6ontruerl rapaHTr{po-
eaHHopl,  Ho ueHsuref i  nonHof i
pacno", ' IafaeMori ,  -  3To goHa H3-
6rruoqHofi npr{Toqr-rocrr, a ilrr-
Hufr 2 ecrr- Bep-xHss Jn4lt4fr. ra-
paHTprpoBalrHoro pe>r(14Ma. B so-
He Mex{Ay /THHHflMH 2 w 3 fOC

____t



Prl sHa,IeHfift Xiy'"r..np. flyrelvr aeportuocruol't o6pa6orxn fiocre,rl,H€ro
pfla,a oi lpeAenffrorcf l  6esyclonHue SyHxuan pacnpeAeneHun aeponruocreft
.F(XN"r".on). ! ,a,ree c Hcronb3oBauuen F(IN"r".op) crpouTcfi  Ar{crrerqep-
cxuft rpaQux f3C-xoMneHcaropa. f lpou3BeAfr pacqerbr perynr.rpoBaHnr cro-
Ka no nocneAHeMy rpaQnxy toro )Ke rr{ApororHqecKoro pf iAa, nofiyqaror
B [onoJrHeHne K MorrlHocrfiM KoMneHcupyeMbrx f3C taxxe Mou{Hocrra f3C-
KoMneHcaropa. 3areu nyreM aeponruocrirof i  o6pa6orrn pf i l loB Qpi,
XM"r" u Zeai onpe,qenfl Iorcf l  Qynxunu [epe.\oAa F(Xff.e" /Qpn, Zsai).
C yvetou nocneAHnx crpouTcfi  HoBbtri  Aacnerqepcrufi  rpaQur< f3C-xoMneH-
caropa, 3areM yroqHrrcrca $yHrulrH nepexo4a f i .  T. g. Taxofi  Hrepa[noH-
' ' '  r ' " '  * ^ ^ ' 'n D r l a  r r P \ r r . { e L L  t r H U A U . [ . . f i a r u l  A U  l t r A  r r u P ,  I r u K a  A u u I l e - l  g e P g K n f l  I P a q J n K  I  i 7 \ - -

KoMnegcaropa or HTeparIHH K HTepa[?rH He nepecraHer H3MeuflTbcs. Kax
Br,rAHO, rvreTol nocTpoeHHrr AEcneTqepcKoro rpaQlrxa Ins f3C-KoMneHcaTo-
pa noryqaercq AocraroqHo rpyroeMKuM. 3ra rpyAoeMKocrb eu{e 6onee
Bo3pacraer, KorAa yqHTblBaercf i  KacKaAHafi 83aHMocBfi3b pexHMoB fOC.

f lycrl  AntI Bcex fDC xacxaAa, KpoMe Hnxueli ,  AucnerqepcKr,re rpaSlr-
r{H flocrpoeHbr H rpe6yercr onpeleJrHTb .{,Hcnerr{epcxult rpaSnr Arq HuxHefi
f3C. OnpeAenHB nocrynarcune K suxseli f3C pacxoAbr BoAbr or Bepxur.rx
f3C n nocrpouB nx Synxur,ru r lepexoAa, HecJrox(Ho nocrpouTb rncnerqep-
cxnft rpa$HK ^lrfl. sltxseti f3C-xax AJrfi or,IrnoqHoro BoloxpaHrannrrla.

, [ ,ncneruepcxue rpaSHKH BepxHeft fOC KacKaaa nplr 3aAaHHbrx Arrcner-
r{epcKux rpaQuxax npoqirx f3C crponr no MeroArrKe A/rf i  oAuuoqsofi  fOC,
nph groM AonoJIHHTeJIbHo AoJI)KeH yqrrrbrBarbcfi JrlIIrJb 3HeprerHqecrnfi
sQ$ert,  Bbr3brBaeMufi npoxoxAeHneM BoAbr or AaHHofr f3C qepe3 HnlK-
nne f3C.

[la npovte]KyrotlHbrx fOC B KacKaAe Aucnerrrepcxue rpacpuKr{ crporrr-
cff TaK )Ke, KaK H 4ilfl. nrrxHeft f3C, uo c yqeroM aQrpercra or npoxolKre-
HHfi BoAbr qepe3 Hflx(Hlre fOC, ec.nlr 3aAanbr rpa$axu npoqnx f3C.

,I[Hcneruepcxue rpaSnxu g.nr KacKaAa B rrenoM crpofiTcfi nyreM no-
cJreAoBarerbHbrx yrouHeuni.r: cHaqafla tlpoH3BoJrbHo saAarorcfi rpa$lrxaurr
ecex f3C, KpoMe og,Hofi ,  3areM crporr rpa$rir erori  oAuorl f3C, sarer{
rpa$nxu rarof i-ro Apyrofi  f3C s r.  A., noKa HTeparluoHumft npouecc He
coli.{ercq. Sror cnoco6 Tox(e AocraroqHo rpyAoervrxufi.

MeroAHry Ann oAnHoqHoro BoAoxpaHHJrHrr Ia  MoiKHo raK>Ke
pacnpocTpaHHTb Ha cHcTeMy BoAoxpaHHJ{} i lq ,  ecJrH 3aMeHHTb
T P Y N N Y  B O A O X P  A H H J I H u I  O A H H  M  3  K B I I B A J I  C H T H  b I  M
B O A O x p a H H Jr H uI e u. TaXan 3aMeHa ueJrecoo6pa3Ha LJrf l
nocTpoeHHfi oTAeJrbHo i lrrHHft fapaHTHpoBaHHofo pe>KHMa AHc-
nerr repcKofo rpaQHKa,  ec/ IH B SHepfocHcreMe Bo3Mo)KeH cBo-
6oAuuf i  BsaHMoo6ues Morr lHocr f fMH f3C,  r r ro  o6uqso HMeer
Mecro.  l lp r r  SKBHBa, ' IeHTHpoBaHr{H Bce BoloxpaHHJI} I I I Ia  cBo-

Af iTCf l  K OAHOMy SKBHBaJTeHTHOMy C SHepfOeMKOCTbrO,  paBHOr l
cyMMe 3HepnoeMKocrer : r  orAeJrbubix  BoAoxpaHHJrHur .  f IpH oroM
BMeCTO paCXOAOB peKH C , ' r eAyeT  paCCMaTpHBaTb  HX  sHep feTH-
qecKr ie  3KBHBa"r reHrbr  ( l ,nn cpeAHHX HarropoB H KnA nepecqeT

1 6 0

MolKHo npoH3BoAHrb no QopMlrle Srac -?9-H 
Lt) ' l luuvtrt' ra- '

paHr'poBaHHoi;-p*"rd Oyayt orpeAerlnrb cyMMapHHe ra'

pa'r 'poBa*Hble Mollr 'ocru e ciyHKq;H or cyMMapHoft j- lepro-

eMKOcTti BOAOXpaHHJIHUI. Aanee 3TH JIHHHH MoryT yrIHTbIBaTb'

cf l  KaK orpaHHr{eHHfi  npH BeAeHHH pex} lMoB r3c B 3OHe H3'

6srroqut ix orAaq Ha ocHoBe AerepMHHHpoBaHHblx pacqeroB no

cf locooy nocJreAoBareJrbHblx ropperrHpoBoK. Heroropue no'

rpeulHocTH B onpeAeJIeHHH JIHHHfi  fapaHTHpoBaHHoro pe}KI, IMa

3 A e c b A o n y c T H M b I ' T a K K a K S T H J I H H H H H c n o n b 3 y l o T c f l J I H I I I ' b
KaK orpaHHrr.n"" .  Tarof t  n6axoA oco6eHHo UeJlecoo6pa3eH

r .a1 -  a ,u1 . \ r .n  na r r re rn  ne rvJ IHDoBaHHf l ,  fAe  Ba)KHO npH Ha-

f,lT";;; l';;i"';" ;;;y'*.in .brv BbrAepx(arb orpaH'rreH*n
no o6ecneqeHHro fapaFITHpOBaHHbIX oTAaq vr B nocJleAyrcuHe

roAbI.
-  l lepexo4 K eKBHBaJIeHTHoMy BoAoxpaHuf iHury nepcneKTHBeH' Ho Tpe-

6yer 4OnoJrHHTeJrbHbtX llCC,leAOeaHt'II:t. B r{aCTHOCTH, rpe6yerCfi yTOr{HeHUe

cnoco6a npaBHJIbHoii oUesrn 3HeproeMKocTll Bg'u'oxpaHHJII{II ' Heo6xo[ulvtu

npHervrbr  6f lHsxoro K orrHNraJtbHoMy pacnpe.ne": IeHl l f f  cyMMapHbIX orLdq

B KaxAoNl BpeMeHHOM HHTepBaJIe MelKAy oTAenbHbl l ! {n f3c,  qTo, Hanpl i } lep '

MOIKHO Bbrno. ; rHf l rb no peFpeccgoHl lbtM 3aBl lcHMOcTf lM'  nonyqeHHbIM Ha

ocHoBe o6o6qesaf l  AeTepNlHHHpOBaHHblx pacqeToB no cepl lH rn 'u 'porpason

n.nn o6o6uteHaf l  MarepHaJIoB npounoi i  3Kcnnyaraulrn f3C'

H a o c H o e e M e T o A H I ( H o A H H o q H o r o B o A o x p a H H n l I U { a M o x ( H o o n p e A e J l n T b

tr  HeKoTopble ! ,pyr ,e , , I l lHl I I l  A,cneTqepcxHx rpaQI l l icB'  A{ox<tto '  Hanpl lMep'

onpe.[eJrflro onanatuepcKfle rpasttxlt A,',If i cyAoxoAHblx no[ycKoB B Hrl)KHlle

6ueQor f3c no BepOfTHocTHbIIvI  KpHTepHqM Ha.q,elKHocTl l '  T '  e '  onpeAennTb

3aB 'c r {Mocru  Q*o r , , l , r  t : f  (2U( i ,  xQp ' )  Ax f i  KaxAoro  l - ro  I ' IH repBana '  cy r ( -

M H p y f p a c x o A b l p e K I { l I e M K o c T I I B o A o X p a H l I , l I I u B c e x B b l u l e p a c n o J l o j K e H .

nux f3C.
c HeKOTOpbryl l  fonlEeFIHf lMLi  I to iKI{o TaIO{e onpeleJlnTb | I I I IHI{H fpa-

rpnra,  perJraMeHTHp.vloul6e MaKcl lMaJ' IbHble pacxotbl  B Hl l lKHl le 6oeQr ' l  f3C

Inf l  ue, lera 3aruuTbl  oT HaeoAHeHI ' { f t  1 l  o6ecneqeHltq 6esonacHoci l t  f l l lpo '

coopyxeHHir .  SxepreaJreHTHpoBaHHe npH 3Tolvt  BblnoIHqeTcf i  Becblv la npocTo'

TaK KaK 3Aecb, KaK 14.  B npeAblAyuer l  c j lv l {ae,  Ao, ; I } I (HbI cyMMIIpoBaTt,c i {

roJIbKo pacxo.a.bl peKl'l H o6levlt BoAoxpaHHJIllur'

Aua,lorHqHO rvlolKHO Onpe.{,e.TfiTb 3,'IeMeHTbl .l lICIIeTqepcKoro rpa$ltxa

f . [ r r  ] lppHraul loHHblx oT'be] IOB BOAbI H np'

I I I t u r n l . ; l f i 3 o H b I l t s 6 H r o . { u u l x o T A a q f 3 C E x a r r B a j I e H T I I p o B a H l I e N l o ; + ( e . |

I .aBarb 6O.nuU-rUe nOrpeIUHOCTII ,  TaK KaI(  npH 3Tor l  repf lerCn aSQeKT OIITI I -

: { u 3 a i l H I I p e } l ( H M o B f S C ' f l o a r o u y ' K a K ] ' i f i e o r l l e q a ' l o c b B b l t u e ' H a 3 H a I { e '

Hrre pe}Kr. l l ros f3C s erof t  3oHe UeXeCOO6pasno Bblno' i i l f rb Ha ocHoBe re '

I r ) ,u{r IX pei f i r r } roB f3C c I lcno.qb3oBal- lHe\1 Cnoco6a noc" le ' [ 'oBaTe'J lbHblx KOp-

peKrHpoBOK, HO npH yqeTe orpaHHr{eHrt f i  no } ' l (a3aHHbl} l  xapaKrePHbl l ' l  J IH-

Hrr f f iv t , { , l rcneTqepa*oro rpasutca,  o5ecneql lsarctu l l l l  I ip l lTepHlI  HaAeiKHOCrl l

BbrAaqu fapaHr!rpoBaHHblx oT,naq nt6o I (pHTeplr I I  5e:OnacHoct l t  Hl I iKHeio

6ueQa I I  t r l . lPocooPYxeHl t f t '

n  - 3 4 3 3  
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B 3dK.,'Iro9€HHe Mo)KHo orMerHTb, qro onpeAe,TeHHe .[Hc-
EeTqepcKHX rpaQHKoB AJrrr cHcTeMbr Bo,4,oxpaHHJrHrrl Ha ocHoBe
HCnOJrb3OBaHHff  MeTOAa trHHaMHr{eCKOfO npofpaMMHpOBaHKfl ,  H
QyHruur? pacrpeAeJreHnf l  Bepof l rHocref t  peqHoro croKa Bos-
MolhHo nu6o L., 'It qacTHblx cfiyrlaeB KacKaAoe f3C, na6o npn
BHeceHHH B pacr{er Aonyurenwft u ynpoureHwir. Haw6o"nee repc-
[eKTHBHbr 3AeCb nOAXoAbr,  CBf l3aHHbre C sKBr4BaJreHT.HpOBaHHeM
BoAoxpaHHJIHIu.  Bosl toxeH, Ho 6onee rpyAoeMoK H nyrb pe-
rrreHuff ,  ocsonanuotf t  Ha pa3AeJreHHH f3C Ha KoMneHcupye-
MbIC H KOMNCHCATOPbI .

f l  n n  n t t n - o ^ t  o ^ ' - n  v n 4  x t ,  f i f r t t r  6 n  n o a  n a n n f i 6 r r 6 r t 6 r t l r  i d ^ ^ r r d
/ t . + . . J L A I t v I L l Y l  f t \ . r A \ J / \ y C r f l r r d l ' f l r - q  r J \ . r / 1 9 \ -  f l \ J y \ - f l g r \ l r r . C r r ! l r l  y A L L ' l Y f C f -

TpHBaeMbie HHX{e peureHHs, B KoTopbrx HcnoJlb3yeTcg BepogT-
HocrHoe onucaHne pel iHoro croKa eu6opxofi  nnlporpaQoe (ire-
qeHHft cToxacrr.rqecxuft noAxoA).

PeuresHe Ha ocnoBe HclloJrb3oBaH[rf l  rpaAHeHTHoro MeroAa
H pacqerHofi eHdopKH rHAponpaQon. l lycrl  3aAaHa pacqeruafi
nu6opxa H3 v rnAporpaQoe. f lo,q oaHHM rHAporpa-
Qoiur noApasyMeBaervr Ka/renAapHyro noc",'reAoBareJrbHocrb pac-
XoAoe peKH AJIf l  BceX HHrepBaJIoB nepwol.a tr-ta+q.

Cria, iana paccMarpHBaeM BoAoxpaHHJrHuIa fOC, HMerorrlne
ToJrbKo gHeprerurrecKoe Ha3Har{enne. ! ,acf ierqepcxue rpaQnra
AJrft Kax(Aoro raKoro BoAoxpaHHJrHx{a B "nro6orvr i-l,r BpeMeH-
HoM HHrepBaJre 6yaeu onpeAeJrqrb B BHAe cJreAyroulux ynpaB-
JiflForIrHX QyHxqnft:

li?!l 'i : f lZ,a t),
rAe y'y'racij-cpeAHtff MoulHocrb i-i l t '  f3C B i-u HHrepBaae;
zeai-YpoBeHb i-ro BoAoxp aH:j/^i luu\a Ha Haqa.r'ro f-ro r{Hrep-
BAJTA.

3aAaqa saK/ r roqaerc f l  B  onpeAeJreHHH no KpnrepHrc  (5 .1 )

orrnMaJIbHbIX 3aBr.rolMocrei t  (5.18) Air f r  Bcex f3C ( i :1 ,  m)
Bo Bcex  BpeMeHHbIx  HHrepBa/ rax  f t - | ,  2 ,  (d*q)1 .

OyHxqrar (5.18) N{o}Ker 6stm npeAcraBJeHa B BHAe cre-
neHHoro noJrHHoMa HeKoropoft  n- f i ,  creneHn

/ V : 5 1  i i  : d o  t i *  a r i l Z v 6  i  j - 1 . . . +  a n i i Z l a  i i '  ( 5 . 1 9 )

B groM cryqae Hyx(Ho onpeAeJIHTb raKne 3HarIeHHfl  &oi j ,
Qt i j ,  . . . ,  On i j ,  npH KOTOpbIX AOCTI I |  aeTCf l  MHHHMyM MaTeMaTH-
qecKoro ox(HAaHHfl  cyMMapHblx sKcnJIyaTauIIoFIHbIX 3aTpaT.

Buecro  (5 .19)  Mo i f ie r  oKa3arbcn 6o ;ee  lAo6nr t ra  B3f l rb
oproroH alru rrr? i lo;THHoM.

Oyuxunn (5.18) NIolKer 6urr  raKiKe sar\aHa s ra6arquof i

Qoprure.  HeHseecrHbrMH B noc/ ' reAHeM cryr lae 6.v lyr  3Har{eHHE
A fCnT
t v  r a c i i

t62

(5 .  18)

B rrpHHflrbrx y3Jrax 3 aAaHHs, aror? Qynrqrrur.

Ans nro6oir H3 rpex paccMorpeHHbix Qopu saAaHHfl 3aBH'

cavroctefi (5.18) saAaqa cBoAnrcf K onpeAe"'rIeHHIo AJIfl KalK'

,11ott fOC B Ka)KAoM HHrepBaJIe HeKoropblx.HeH3BecrHbIx BeJIII'
qr.rH, AaFouIHX *""*"y* 6y*ru"m (5.1). O6osHa'Iur 'r  o6o6ll leH'

HO gTH HeHSBecTHbIe BeJIHqHHbI qepe3 OryE., IA€ k:0, tL-'unCJlO

HeH3BecTHbIX BeJIHqHH B nrc6Oru'i-ru HHTepBaJIe Ailfr arO6orO

i-ro BoAoxpaHHJIHIqa. B 3anl{cn {5.19) HeH3BecTHbIMI{ f lBnfr ' '

IoTcs ToeSSHUHeHTbI dot i ,  af i i ,  . .  - ,  ani i '

Hraw,- ia1 a,aa OnpeAeJIeHI{fl o[THMaJIbHbIx AgcneTr{epcKux

rpaQHKoB Ann m BoAoxpaHHrIHIrr f3C B (d*q) epenaelH{tx

H H T C D B A J I A X  N { A T C M A T H q C C K I 4  C B

uI { t4  (5 .1 )  cyNI } taPHbIX sKcnry i
HeH3BeCTHbIM O;ih.  LInclo HeH3I
t{uclo n o6trqso AOcTaTOqHo (

HanpHMeP, Anx ulecrH f3c et  . t
BaJroB o6uee qucro HeH3BeCTHb

Ans peue'Hf nocTaBJreHI{OIl 3aAar{H peKoMeHAyeTCfi Lrc'

noJrb3oBarb rpaAnesrunft  MeroA, npl l  3roM npoqeAypa peue'

HHfl  6y4er cneeyroufer l .  3aAarorcs AncnerqepcKue rpaQHKH

noloxpaHHJrHUI I  3C HaqarbHoro npH6.rruxeHHfl ,  T.  e.  HCXOA'

Hbre 3HaqeHgf l  a\1ln nnn BceX i ,  i ,  k ,  nn6o nocrpoel{Hble oAHHM

H3 r4sBecrHblx nfH6.nlrxeHHblx MeroAoB no croKoBoMy pf lAy

Ha6nroAenvrfr ,  au6o no;yqeHHble Ha ocHoBe HHlKeHepHbIX co-

oSpaxenHrl .  f lo HcXoAHbIM Agcnerr{epcKgM rpaQHxau onpe'

AeJrf lercf  pacqerHar el t6opxa I{3 v r l4AporpaQon'

Ha.{anrHHir AI,Icnerqepcrtnft rpaQI4K, xapaKrep143ylouuftcn

xoaQQraUHeHraNIH {"!?,r}, lvlaTelvtaTnqecKn IIo}KHo noHYINIarb KaK

HaqaflbHyrc

raivrn il,|,o.

Tot{Ky B }IHOroN{epHOivl npoCTpaHcTBe c KoopAHHs''

I,rn uauaJlbFioro

BeKTOp- fpaAHeHT OT

grad (/Vl,l ,

! ,HCnerqepcKoro rpaQni<a {.i,c:}} Haxoar;rrcn

Qyuxunu:
r T l n ,

Tl Tl  (d+t4ta )  , , ,u,  (5.20)
U A  \  d ' i , r  l o
j : l  k : 0

r.4,e t t in 
- eAHHI4qHbIe BeKTOpbI B npocTDaHCTBe l(cspAliH-lT

, /  dMI4a- t
L ,  |  ,  R i  f  -L  I  -  qacTHbLe npoa3 BoIHbIe,  Bb lq l lcJ leHHble A 'nn'  r '  

\  d t r ; ' ,  l  
'

uaqa,rssoi i  rotIKH {t}?D

r{e/reBori
d + q

d , F l- ) o -  
|  Iu

i - l

Kax  HsnecrHo,  BeKrop- rpaAneHr  g rad  (MH" t ) noKa3b IBaeT

HanpaBJreHHe HaH6o, i lbu le ro  BO3pacraHI In  QyurUHn
e roq*e {oire}.  I losro-\1y roc. ' le onpetreJeHHfl  rpaAHeHTa

1 l *

MHI
npo'
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H3BOAHTCf i  ABHlr ieHLIe nO Hai lpaBJIeHHIO,  npOTHBOnOeO)KHOMy

HanpaBJreHHro rpa^(HeHTa (nps sroM coorBercrBylo[ I luIvI  o6pa-
3OM H3MeHrrOTCfl KOOpAHH arbr Aijh) . tr,eUXeHHe 'IIO HanpaBJIe-
HHrO BeKTOp-aHTHnpaALreHTa npOH3BOAHTCfl  I r IafaMLI AO TeX
ffop, noKa ue 6yler saf t Ien MLIHHMyM QyHxqnn MHdr Ha eroM
HanpaBJreHHH. 3ravr caMbIM 6yaer cAeJIaHa oAHa pacqerHafr
HTepar{Hfl, B pe3yJlbrare xoropor:r ottpeAeJIflercfl roqra {*', ' i ,u)
B grof i  TorIKe Bblr{Hc"rr f iercf f  HoBoe 3HaqeF{He BeKTop-aHTHrpa-
AHeHTa, 3aTeM npOH3BOALrrCfr ,  ABH)KeHHe nO HanpaBJIeHHIO 3TO-
r r r  F ,pKTnne  H  T  n  f l ne .np  r {eKornnoro  uwe .nA u rena f iu f r  r ro -- - r - ' -  - - - - , r

CTPItaeTCf O'nTLIMylvI  H pacr{eT SaKaHr{HBaeTCf-OnpeAeJIf l IOTCf i

GHaqennf i  {oniul ' ,  coorBercTBylou{He o.nrn}IaJIbHbIM AHcnerr lep-
cKHM rpaQnicaM BoAoxpaHHaHuI .

C qennio yrpoueHl-if i BHAa ynpaBJIflIotqnx QyHxqul;t qe,'te-
coo6paar io  pe)KHMHbte  orpaHnqeHl l r ,  HanpLIMep,  no  npeAe/ tb -
Hbrrvr MaKcHMaJrbHbri l {  H MHHHMa.f lbHblM ypoBHflM BOAoXpaHH-
f iHt l l  fOC He yl{HrblBarb B srHX Qy"xqHqx. Tor4a, ec"{E pe-
x(HM f3C, AaBaeMbtf t  ynpanrqloulnMu QyHxt{Hr,Mw, Hapyuaer
pexrrMHbre of paHHqeHHflr.- To cJreAyeT orK.rl,oHHTbcfl or AHc- -
f leTqepcKHx fpaQHKoB H Ha3Harr l lTb pexiHM Ha npeAeJle ofpa-
snqesnft .

B (5.19) onrHMarlbHbie Mou{Hocru f3C / /?5lr i  i 'Fr  f3C
B i-vr  npeueHH6tut HHTepBaJIe craBf lTcf f  B 3aBHcHMocrb ro"r lbKo
or  ypoBHrr  BoAoxpat {HIHI {a  i - f t  f3C B HaqaJIe  f - ro  uH ' repBa-
/ra,  r {To e o6f i revf  cryqae He orBer{aer HaHJIyq[IeMy BuAy AHc-
nerqepcKlrx rpaQHxon. B o6qeu c" ' Iyqae HaIIJIyqulHe Al{cner-
r{epcKpre rpaQnxu BoAoxpaHHJrHru f3C Aaror 3aBHcHMocrH,

cBfl3brBaroulne onrar!,taJIbHbIe MotqHocrH N?!I t i raxAotl i-fr:
fOC e rn6oi l r  i -v aurepBaJle c ypoBHfiMH BoAoxpaHHJIHIIT Bcex
coBMecruo pa6orarournx f3C B HarIaJIe i - ro HHrepBaJIa H
c pacxoAaMH 6Hroeor l  f lpaTot{Hocrn i lJr f r .  Bcex f3C, Ha6nrc-
AaBrxHMricq B HecKo"I IbKHX I IpeAIUeCTBy]OU{HX MOMeHTy / ;  BPe-
uesndrx  HHTepBai Iax  v  npoFHo3HpyeMbtMn Ha i - f t  HHTepBaJI
B peN{eHri .  VrasaHHbte 3aBHcHMocrrI  npeAcraBr ' t f l tor  co6of i

QyHxuian or 6onrruoro 'urc l la nepeMeHHbIX, aHaJIHTHqecKaR
annpoKcni l {arrnf l  KoTopbIX BecbMa c, ' Io}KHa. Kporure roro,  npn
onpele"{eHzn onTLL\, . {a"r tbHbIX 3aBHCHMOCreft  TaKOfO BHAa npn-
H"rrocb 6rr u HHHMH3HpoBarb QyHxr{nrc qpe3Bbttralino 6onruroro
qr icJra nepeMenHbrx.  Ar iarug noKa3btBaer,  qro Lts-3a yxa3aH-
HbIX TpyAHocrer l  TaKoe nocrpoeHae onrHMaJlbnbtx Al lcf lerr{ep-
cKHx rpaQnxoe D., i - i f l ,  6o"ry luoro qucJra f3C npaKTHr{ecKI i  He-
oc,v-uecrBrrNro. l losrony npHXoAHrcf l  yrpoluarb crpyKrypy
ynpaB, ' t f l tot I IHX QyHxUlt i i ,  r {To, KoHerIHo, cBf l3aHo c HeKoropbir l
cHHIKeHHeM eQQexraBHocrn  Ancner r {epcKux rpaQuxon.

3rn ynpou{eHnf i  Mo}I{Ho ocyu{ecrB"I l f lTb no-pa3HoMy.
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B [68] npeA/laraercn coxpaHnrb cBn3b ff i5l t i  c yKa3aH-

HbrM rgt ire 6olstult t t  q6cfioM napaMeTpoB, oAHaKo 3Ty cBfi3b

cJreAyer annpoKcHMHpoBarb HeKoropblMH QYgxuunMH npocrol ' l

;;pi;;tp;i. g uu.tHocrl{, npHHHMaercn' uro f (xo, xr xn):

:  I i  (x,),  rAe f-Qi ' 'Hrqttr o6utero BHAa'
l : l

Bsrure B 3aBIIcHIvlocrrI (5.19) yqreHa cBnsb AR!| roJIbKo c

ze6i j ,  oAHSKO ST}I  3aBplcHMocrH o6ulero BHLA'

I IapaMeTpoB MoAeJ ' lH .

Mo;xso npt{  OTotvl  MeroAe npHMeHHrb vr paccMOTpeHHoe

paHee pa3AeJIeHne f3C Ha KOMf leHcgpye lv lb ie  H KoMneHcaTopb l '

KofAa !^ i rn KoMIeHcHpyeMbIX f3C 
-Aacnerr lepcKl{e 

rpaQuxn

6epyrcn  BHAa (5 .19) ,  a  Anf r  f3C-xo tu tneHcaropa-B BHAe

, l r . r r ruBaeT aQcpexrnBHocrb  AHCreTr {epcKl lx  rpaQuxon '

Ans f3C Kolrr i . : reKcr iofo Ha3HaT-reHHff ,  HanpHMep npH ! Ip-

prr f  aUHSHHoIvI  BSAO3a6ope V3 BOAOXp aHv1HUla, B AOnO"tHeHHe

k (5.18) norpe6y'ercn nocrpoeHl, Ie c"reAyrculHx 6I ITHN{aJlbHbix

3 aB t{cn}Ioc ' re i t :

( 5  2 1 )
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Qf f i l r - l (Zus i ) ,



rae Ql[";1 - orbeN{bi BoAbt Ha Hppurauuro r43 i-ro BoAoxpaHr4lvr-
tlt.a B i-tt usrepBaJle. I-lpn etor e Mklf*o aon*Hbr BKJrror{arbcfi
yqep6u or HeyAoBflerBopeHnfi rrppuraunoHHbrx notpe6ilocrer?
B BOAe, a B OCTajTbHOM nOpfiAOK nOCTpOeHHff OfiTHMaJIbHbIX
AHCnerqepcKHX rpaQuroe He HsMeHHTCfi,  yBe,TsrrHTCfi JrI{Irrb
tIHC/: iO OnpeAeJIf ieMbIX HeH3BeCTHbIX BeJIHqItH dtju, TaK KaK
B aro qacJro nofiayT rr xoeQQnqaeHrbr, annpoKcr,rMupyrcrrrHe
saBr, icuMocru (5.21)  .

PaccuorpeHHbrM MeroAoM MoiKHo onpeAe,TflTb AncfleTr{ep-
cKHe rpaQuxH oAHoBpeMeHHo AJrr Bcex 3oH, Ho npH HairHqHH
cronMocrHol:r orleHKr,r or AeQHr{HroB unn vtslbrrKoB BoAbr.

BoeMoxHo onpeAeJreHne rpaQnron w roJrbKo AJTI 3oHbr
HS6tiro.rHbrx orAarr ro KpHTepHro MHHHMyMa paCXOAa rO[JrHBa,
ec/rr4 AHcrrerqepcKHe rpaQaxra B Apyrnx 3oHax KaK-ro nocrpo-

_eHbr. B [ocJreAHeM Cryr{ae B pacrrerHyFo nn6opry cJreAyer
BKJrroqarb JrHtrrb ruaporpaQlr c noBbrrrreuHoft npHTorlHocrbro.

OrAe.unuoe riocrpoeur{e Aucrrerr{epcKax rpaQlaxoe Ailfl 30-
HbI rapaHTHpoBaHHoro pe.)KHMa MolKeT Bblno./Tltf lTbcff no KpH-
TepHro rroJryqeHHs MaKcHMantUOrl  cyMMapHof i  rapaHrHpoBaH.
uort  orAaqu. Onpelenf l rorcf l  (uanpauep, B BHAe nonuHoruon)

ryr  _onpeAeJrf f rbcf l  H Apyrue 3oHbr AHcnerrrepcKoro rpaQHra.
PeuesHe Ha ocHoBe o6o6rqenuq pe3yJrbraroB AerepMHHH-

poeaHHbrx pacqeroB r{o rnAporpaQaru pacuernof i  nu6opru.
3ror noAxoA AJrfl onpeAeJreHHs ynpaBJrflrouIHX Synxqnft AHc-
nerqepcKnx npaQHKoB Hcc/ reAoBan B [41 ]  3aAaqa orpeAeJre-
HHff  onrprMairbHbrx ynpaBJrf l rorqax Qynxuuft  craBHTcf l  H perxa-
ercf l  KaK saAarra l rAeHTHQwKag.HH: rro 3aAaHHbrM BXoAy (pac-
qeruof i  eu6opxe rnAporpaQoe) n Bbrxo^ty (onruvraJrbHbrM
pex(HM aM Anf l ,  KaiKloro ruAporpaQa) onpelef l f lercr  HeH3Becr-
Hrt f i  oneparop cBrr3u, r .  e.  ypaBHeHHe ynpaBr ' r f l rou{ef i  QyHxuuH.
crpyxrypa oneparopa 3aAaerc f l ,  Ho oneparop 3aBHcHr  raK ixe
or HeKoTopbrx anpr.ropH HeHsBecTHbrX H no3TOMy OnpeAeJr{e-
Mbrx  o6o6uenHbrx  napaMerpoB.

f]oc,reAoBareJrbHocrb pacr{eroB no onpere,'refuurc ynpaB.,'rf l-
IoIuHx QyHrullr? c",T€.ryrouraff .

CHaqana AerepMr{HHpoBaHHbrN{H MeroAaMH (cu .  r " r r .  4 )  on-
peAeflf lroTcs onTr{Ma"rrbHbre pe}KHMor f3c ;.1., 'rf Kzx(Aofo fHApo-
rpaQa H3 pacuerHof t  nu6opxn.  Aa" ree  Ha ocHoBe per reHHf f
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perpeccHoHHbIMH MeToAaMH 3aAarIH t4eutn$HKaqHLI OnpeAeJIf f -

nrcf i  ynpaB, ' rstoqge QyHxUun 3aAaHHol i  ctpyxrypbl  no Kpure-

pnro cBeAeHHf K N' IHHHMyMy -orKJIOHeHsft  
pex?IMOB' i lOf lyqeH-

Hbrx no AgcneTrrepcKoMy rpaQnrcy,  or  paccql lTaHHbix AeTepMH'

H H p O B a H H b I M  M e T O A O M  _ _  ^ a . , , , n  n'vnpaBJrfrouue 
Qy+rrunn AHcreTqepcKoro rpaQuxa B i -M

HHrepBaJre AJrff i-ft f3c orpeAeJlfftoTcfl B BHAe IIOJIHHOMOB

U6ii:a1;iur;i*aziiuzti-t i*asiiI\(-.Di*a+iiu+(t-1)r; 
(5'22);

.  s  1 . .  \
ao;i:'1ii \t'loii ) ,

(5 .23)

rAe d f i j ,  a2 i j  KOSQQHI{HeHTbI  perpeccHl { ;  ypaBHeHHe

(5.23) iypasHeHHe HopM ann3at\Hvr;  r ls ; i -HopMaJIH3oBaHHoe

3Haqegge 3aBgcgrurof i  nepeueHnoft  yoi i  (ypoaeHl Zsoi i  HJII ' I  BbI-

pa6orxa f3C Sraci : )  ;  ur iL-HopMa/IH3oBaHHbIe 3HaqeHHq O)KH-

AaeMorO perrHoro c ioxa Qpi i i  UzO-t) i -HOpMaJII{3OBaHHbIe 3Ha-

rreHHff perrHofo cToKa B npeAlxecTByloqeM HI{TepBaJIe; uz(-r)i-

HopManrasoeaHHble 3HarieHHfi  Z ed4-Di i  U+(-r) i -HOpMafiHSOBaH-

HbIe 3HarieHHff  Zs6(-2) i '
3alaqefr  nr4e" ia$irxaUnr,r  f fBJl f lercq orpeAerlegge xoaQQr-

TIHeHT9B a B (5.22)r  r ITo vig>Ker 6l t rn BbInOJIHeHo 6AHHM Hg

cneAyroglgx MeToAoB: MHolKecrBeHHoft  nuuef iHof i  KoppeJIf lUH-

et-{, MeToAoM f.r ' l&BHbIX KOMnoHeHT' HHTep[OJIflIIHOHHbIM MeTo-

AoM rrJr1 MeroAoM rpynnoBoro yqeTa apryMeHToB. r Iaule nc-

noJrb3yeTcs nepBblft IvIeTo,n. tI!4_3ToM HTepaTHBHo oqeHnBaior

vr rrHcJIO q,rteHoB IioJIHHoMa (5.22), r. e. nocTefleHHo HapaIUH-

BarcT HX rI f lc"no, Or6pacueaa MaJIo3Ftrar laulne 3Har{eHHfl  (Ha

ocHoBe crarHcrHr {ecKHX XparepHen) .
PaccuorpeHHtr i r  MeroA ofrpeAeJreHHfl  ]npaB", ' I f i IOuIHx QyIIR-

qHi i  AncrerqepcKHx rpaQHKoB HMeer npocrylo crpyKrypy af l '

rOpHTMa H O6stqHO AaeT yAOBJIeTBOppITeJIbHbIe npaKTnr{ecKue

pe-Sy,rlraTbt. Ba>xsstl,t AOCTOHHCTBOM MeTOAa flBJIfleTCfl Ha-

inqnHHIl  a la i lkr3 TexuoJloroM AeTepMHHHpoBaHHblX pacqeToB'
qro  npH6lnx<aer  3Tor  noAXoA K HMHTaUHoHHoMy'

Alerol  o6laAaer v HeAocrarKaMH, ocHoBHble I {s KoropbIX

c.rreAylotUr le:  a)  no:6op ynpaB, ' I f f lo l r IHX QynxUnft  npoH3BoAHT-

cr r  no  Kpt tTept t to  npH6nt txeHHq I Io  pex(HMHbIM napaMeTpaM'

a  He no  uereso l?  QyHxuun;  6 )  npH o6o6ueHnu pe3yJ ib raroB

AeTepMHHHpoBaHHbtX pacqeTo.B B ynpaB,rqrcI l le i t  QyHxUHn IYIo-

fyT HapyulaTbcf l  pei{ i l lMHble ofpaHHI{eHHfl ,  KOTOpbIe He Hapy-

ua, , ' rHcb B Kax(Ao] , I  IeTepMHHHpoBaHHOM pacqeTe no fHApO-

rpaQaur .  Ans  ycTpaHeHHr  noc i1eAHero ,  HaHf loJ Iee  cyUeCTBeH-

Hono HeAocTaTKa seo6xOAnva paspa6Orxa Cf l€ l I I {da' IbHoro

a,rrropHTMa NIHoN(ecrBeHHoft  roppeJIf lUHH, yr IHTbIBaroulero orpa-

HLIql lBaIOIqHe CBfl3H, t {TO nOKa euie He cAe. l laHo-
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Onpe4erreHHe onrnr{a,rrbHbrx Aucf ierrrepcKr{x rpaQnroB Arf i
cHcreM BoAoxpzHH.rrIHIrI H fOC tBJlflercfl BecbMa c.,,rolr(Holi sa-
Aaqet l ,  peuIeHHe xoroport  HeJrb3r cr{HTarb 3aKoFiqeHHbrM. f lo-
gTOMy aKTyaJrbHbr AaJrbHerluriae HccJie,{oB aHrfl, e arorl o6nacrH,
oco6euHo AJIn r l tApoy3,r loB Kol ln, ' IeKcHofo Ha3HaqeHHl '  .

5 . 4 .  O E 3 O P  3 A p y E E X H b t x  p A 6 o T  n o  A H C n E T q E p c K H M
rPAO H KAM BOAOXPA H HJI HITI

l lpueoAnvuti uuxe o6sop ocHoBbrBaercfl Ha MarepnaJrax npoxoArrBrue-
ro B I Iae 1979 r .  e nHP i l re)KryHapoAHoro coBer. i laHprn <<Vnpae,reHHe cucre-
Maiuu BoroxpaHH, ' rHru>>, opfaHH3oBaHHoro i {e;x lyHapoAHbrr l t  aHcruTyro\{  ct r -
creMHoro alarrq3a (HCA), AxaAeuueft Ha.vx v HscrvryroM ruereopoJrornlr
w BOAHOTO XOSqftCrea nHP. B rv1arepHa, ' rax coBe[IaHHfl  coAepxarcf i  ,no-
xna. lu lor  CCCP, CII IA,  OPf,  r {CCP, AHrrnrr ,  KaHanu, fAP, BHP, OuH-
tfr.Hrrdw, Hr.rlepnau gon 172-841, n Koropbrx .IaHbr o6soplr pa6or no ynpaB-
JIeHIIIO CIICTeMaMH BOAOXpaHH,'rHUI.

B nocleAuHe AecqrnJlerr{ f f  sa py6exoM yre, ' r f iercq Bo3pacraroulee BH}r-
[ r a H H e  K  H c n O n b 3 O B a H H i O  n I  a r _ g - t \ , I  a  r H q e c  K I I  x  ] l u  I t r a I { I t o H H b t  x  r r
o n T u l t I I 3 a U H o H H b t x  N I o A e ; r e i t  . I J f i  . V n p a B . r r e H H f  c l r c r e -
N I a M H  B O A O X p a H H J T H U I .

Eonuuroe BHHIIaHLIe yAeJrflercfl Mo.{,e;' iffrr }r rrauJrrHHbrM nporpailr}ra}.I

Ai ' I f l  cocTaBJIeHHt AHcIIeTqepcI(Hx rpaQnxoe, a TaK).r{e paspa6artrBatorcf i  r I
[ lC[OJIb3ylOTCfi  I {OIe, ' iH H } taUi I I f lHble npofpa} l ] lb l ,  nO KOTOpblt \ , t  XaX4tt f t  paS

BeAyTCfi  pacqeTbl  Arq r IpuHfTlr f i  r roBofo peueHir f l  no onpele,reHl l ro oTJ.aqr{
BOAbI H3 CHCTeM BOAOXpaHlr"r rHru.

f ipu paspa6orxe Al lcnerr{epcxux rpaQrrKoB vqHTbrBaercx Bepof lTnocrHoe
onncaH l re  peqHoro  c roKa .  Kax  l r  B  npaKTHKe CCCP,  Hcnonb3y to rc r  gee  $op-
MbI Tar{oro onlrcaHrra -  QyHxrtnf l i l ru pacnpere. ' reHHfi  eeponrHocrer i  (nngtr f i

BepoffTHocrurrr i  noqxoa) l r  pacverHoft  ntr6opxol i  ru lporpaQoe (uennHuir .

BeporrrHocrnur: i  noaxol)  .

B AHcnerrrepcKux rpaSrrxax Bbr.q,e. f i f l ror  xapaKTepHbre 3oHbr (c l r .

p I I c .  5 .1 )  -  nepe6oeo ,  rapaHTr rpoBaHHb lx  o r . r ,aq ,  us6u ' roqHt rx  o r r l aq  I r  . l p .

[ r :a nocrpoeHl l f f  l l lcneTr{epcxlrx rpaQIIKoB 3a py6exol t  r {cnoJrb3yroTcrr

vrero. lbr  " 'nruer?soro nporpalrMrrpoBaHHr ( ;1f I )  ] r  .u, t rHaMrrqecKoro nporparr-

l r I tpoBaHHfi  (Ln).  Hau6ols i r l€e H]rc" , - ro onv6;uixoBaFrHbrx pa6or ornocrrrcf l
K OAHHOqHbINI BO.U.OXp?HLI;1 l ' l [ l? ] [ ,  HO B nOCte]HI ie rOLbl  B03pOC"{O BHi{ I Iar l l ie

tl K IIO.{,e,{f }1 .1,i1fl C}ICTeM BOtrOXpaHlrJ-rIIu{. Otr,gaXO AO Cef O Bper\teHrr i{e

nor ' Ivr{eHbr crpor}re } rero;r ,br  nocrpoeHlr f i  J , i lcnerqepcKHX rpaQltxor l . ln  c} I -

crel l  Bo. loxpaHn"[ I Iu,  Koropbte onpe]eJf l , rnr  6ur orrr r r ] raJrbH1. ' ro orAaqv t r3

I(a;xr ,ofo BoAoxpaHII"Tnua KaK Q.v*uxuuio reKvrurx oSrel ioa HanojrHeHrrf l

Bcex BoAoxpaHi lJrrru,  a raKiKe . le i icrn l t reJbHbr\  r r , : I r {  o) f i l t . r ,aet l tbrx ecrecrBeir-

HbIx npI IToKoB. FIe. laeHIre t lcc"Te. toBaHrrf l  noKa3a.r i r ,  r {To onr l {u}r3arr} IoHHbre

I IOAe, ' IH I I l te lOT l l l l rpoKYIO B03i l tO; ' r (HOCTb.I" : r f l  npi i - \ teHeHlI f  K c l lcTel ta l t  Bo-

JOXpaHr ia l ru .
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P a 6 o r u  n o  o A u H o q H b I i l l  B o A o x p a H H J I H I q a M '  f l e p n o t : f  p a -

6oroir  no onpeAeJleHuro onTl lMaJIbHbIX AncneTqepcKux rpa$nxoe 6sua pa6o-

ra A.  / Inrr , ra (1955 r . )  * ,  ocnoBaHHaf i  Ha , [ , f l  U reOpHH M&Tepgsr- IbHo-

rexHHqecKIIx 3anacos.  3arel , t  MaHu, To,vac n Vorepvref iep (1960-1962 rr ' )

peuHJIH Ty )Ke npo6;leu,v c HcnOJIb3oBaHHelvI IIn. A. ,I lutra npelcTaBJlffn

cToK npocTbl l t  MapKoBCKH*' l  npoqeccoN'{ ,  a ManH, Tolrac l r  VOrepueftep -

HesaBHcrrMbrMH HJrH cepnfrHo cBf l3aHHbtLIw cnyuaf iHir i l ' in  co6i i r l i f lM?1. Boctep

(1962 r . )  yconepuleHcrBoBar l  pelueH?Ie Ha ocHoBe AI-1,  a @alxcot t  (1965 r ' )

t rcno, , rb3oBaJI xou6uuaUuto An H / ln (ureparneHuf i  noAXoA).  6ypac

(1963 r . )  npHuesu.rr  t r f l  Ar I f i  cocraBr leH1f i  rpaQuxon or4aq xou6aunpoaaH-

uOfi cltCteMbI (BoAoHocsltl i ropH3oHT - BoAoXpdiii i;-if i i i i?>>. Bce 3Tii I ' ioAe'III l

rrcnoJrb3ytot nsHHft BepOfiTHOCtttstf,t noAXoA H A'axe AJtff OAHHOqHbIX BOAO-

xpaHttJIHUl OKa3aJIHCb Aoporocroqu{Hi l lH no BpeMeHH Cr{eTa H TpyAo3aTpaTal 'v t

Ha nporpaMi l lHpoBaHlte.  . I Iayxc n OalxcoH (1970 r . )  cpaBHII IH npf lNIeHeHIle

croxacrur{ecKoro .[,n, ,| in Lr MeroAoB arepauHrt: no BpeMeHH cl{era npo-

r{ fpbrBaror MeroAbI . I I f l ,  a no rpyAo3arparaM Ha nporpaMMHpoBaHne -  AI I '

Cle.naH BbtBoA, qTo XoTfi Afl n MeToAbI nrepaqlrit TaKI(e AoporocTofft{He

Arf l  peueHHn Ha 3BNl,  Ho oHH HMercT 66auruyrc nepcneKTuBy AJI f i  I IpHtvIe '

HeHllfi K CHCTeil{aM BOAOXpaHH,'IHUI.

B 60-e roAbr pa3pa6arbrBaJrHcb TaK>Ke HeHBHble CTOXaCTHqeCKUe MO-

Ae.r f i r ,  opHeHrI4pOBaHHbIe Ha l lcnoJIb3oBaH?le HenocpeAcTBeHHO npotI IJ IOro

croKoBoro pnga Ha6lnAeur i f t .  f lepnure paspa6o'rx l t  s  sror ' t  o6lacrn BblnoJI-

uu ru  Xoa , t  H  6ypac  (1961-1965  r r . ) ,  Ko ropb le  npL IMeHHr Ie r  A l l .  Hau6onee

no., isoi r  pa6orof i  3roro n.rraga f lBl f fercf l  pa6ora fura (1966 r- ) ,  B xoropot?

paccl loTpeHbl Boi lpocbl  cI IHTesa BoAoTOKa, AeTepi l {uHHcTHIIecKaf l  onTHNtu3a'

u l rq (ocHoBaHHaf i  Ha Al l )  l r  perpeccuosHstf t  aHaJI I {s.  f ioc leAsnft  npl tueHen

AJrfi onpeAeneHlrfi 3aBnc]ntocrH orAaq or ypoBHeft noloxpaH]IJII ' lua H Be-

ntrq l lH npeAbt4yulero npl IToKa. f l .Hr paccMaTpl lBaJI  JI [ I I r Ib oAHHot lHble BoAo'

XpaHHJ'rH1Ia.  OAsaXo Orl leqaeTCq, qTo ero I I9AKSA nepgneKTl iBeg H Anf i  c l ' l -

CTei l I  BOAoxpaHH, ' IHU{.  Ho npp1 STOM nOAxoIe He peIXeH pgA Ba}KHblX Bo-

npocoB,  HanpHMep KaKHe nepeMeHHb le  H  B  KaKoN{  BHAe BKJ I roqaTb  B  pe fpec -

Cl toHHoe ypaBHeHHe, KaKHe noTepH aQQexrtreHoCTH ynpaBJIeHHfr  HMel 'oT

i l iecTo no CpaBHeHHn C f lBHbIM Bepof iTHOCTHblM I IOAXOAOM (C nparrHuecxol ' t

Tor{Krr  3peHr{r  3rH norepl l  npeAcraBJl f i torcf i  HecyurecrBeuHsttun).

P a 6 o r u r  n O  C H C T e M a M  e o A O X p a H I ' l n H u I .  $ o l l U o e  B H H I ! 1 a '

Hr{e B aHreparvpe CII IA rr  Kasa[sr  yAerr f fercf i  H Al ' tcnerqepcKl lM rpaQnxal t

A, ' r f f  cprcreM BoaoxpaHII . ' I l tuI .  Prr$c (1963 r . )  noxasat ,  qro npnl leHeHue AJIq

ci lcreu BoAOXpaHlt i ' i l . r [u f lBHO|O CTOXaCTHqeCKOTO no!,xoAa BeIeT K pe3KON{y

VBeJrHr{eHIt to 3arpaT I IatuHHHoro Bpe} leHH Ha pacqeT. [Ueal i r  n Ko'rs

(1968 r . )  npHMeHH, ' I t r  Al l  K c l lcTei l le ?13 ABy.{  BoAoxpaHHJIHu{ H ycTaHoBH-

J l r r ,  r { ro  cToHnocrb  pacqeToB oqeHb Bb ICOKa Aa}Ke  np ! {  pacc iv to rpeH l l l {  ynpo-

rr leHHoro Bo.r ,orol (a '  Taxt te ; 'Ke pe3y. I lbrarbl  non-vqH'ut  fa6 'nHH>rep (1971 r ' ) '

Xa1 ' r c  u  Kene  (1978  r . ) '

x f lepeao.r pa6or ! , .  i lutrta, 0,.  Iecc$op,la rt
lly, orHocflurIIxcfi K oJ,tiHot{HblM BoAoxparil'lJIllula,\'l '

C .  Kapal rHa,  BY- t {aur '
coAepr(Hrcn B [51- | .
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6o.nee flepcnexTuBett,{,Jrrr cHcreM BoAoxpaHrrl'rnilr Heqsnrtft croxacruq€-

cxuri noAxor. Xo.nn l t  Parlc (1966 r.) onruMn3upoBaxu Ha ocHoBe eroio

noAxoAa TpH BoAoxpaHrrJrr{u{a, Bxo.u,ffrrlnx B SHePfoKoMtIJIeKT opOnu.ll -

Tepua.rrnto a Cenepnofi KanuQopnuu (ruectn.nertruft ru,u,pofionaqecKl,Ifi psA,

In). flonxo.q oKa3aJrcff ycneuHbrM, Ho Aoporocrofluturvr AJIfi pacqeroB Ha

3BM. flepax (1966 r.) npelno>KuJr MeroA, Ha3BaHHuft Hn <<.nuHeftuuM AHHa-
MHrrecKr4M pacuenneHHbrll npofpailrMnpoBanr'reMu. AfI npH 3ToNI Hcllonb3yer-

cfi .urr onraMu3aurltl npaBHn orAeJIbHbIx BoAoxpaHHJIIiuI, a IIfl - rJfi
o6re4uueugrr BoAoxpaHHnHrr1 B cucrerry. flpu 3Tor{ noAxoAe Ii3 petreHttfi Ha

ocnose .IIII 6epyrcx AsoricrseHHbre repeMeHHbre ,rJrfi orpaHnqeHnfi peue-

Hnft, natnoJlnfietvlblx c noMotrtbto All. B caoto oqepeAb, peluenne c noMolllblo

nn gaer KoJToHKH erarpn( ,IIfl. OnrraMaJrr,Hoe peueHr.re Aocrnfaercx !ITe-

paqunMrl MelKAy AII n ,'Ifl. fttero[ npoBepel{ Ha cllcreMax It3 AByx lI qe-

Tbrpex BoAoxpaHtrnHru npH 24- H 36-MecqrrHbrx pacl lerHbtx HHTepB?r'I3x.

CxoAilttocrl HTepaIrHoHHoro npoqecca oKd3a;-Iacb xoporuefi, rITo roBoplIT

o nepcreKruBHoctr luero.ta. Ha ocHoBe sroro MeroAa Bypac (1965 r.)

paspa6orair ynpoil{enHylo }toAeJIb AiIfi cncre}{bt Bo.r,oxpanltJlltu CaxpaueH-

To - Be.nrru n Cenepnoft KannQopuun (verbrpe BoAoxpaHunnlua, Aecfirn.I ler-
uxa au6opKa F l4porpa$on) .X9l tn  H Ip . (1969 r . )  paeau.nPl  l {eroA f lep l rxa:

BMecro HcnoJrb3oBaHufi rBoricrneHunx nepeMeHHbrx B qacTn MoAenH c Afl
oHtI flnpeAnox(fi,IlH onpeAeJ'IsTb H 3aAaB aTb Airfl MoAeJII.l c An HeKoTopble

orpaHHr{eHHfi, r{To oxa3aaocb 6olee sQQertasuutvt (yureuo, r{To BpeM.E pe'

ureHufi Ha ocHoBe !,ll yrrreubruaercn nprd cyx(eHult o6,racrl{ onpeAeneHltr).

PuSc n Fonuu (1970 r.) cAeJIaJII{ roAxoA flspura 6onee rpaKrHrIHblM, Ho

B TO )Ke BpeMfi OHH npHIUJIIt K BbtBOAy, qTO 3TOT IIOAXOA OqeHb AOpOf no

BbrrrHcneHHarvr. HanpHMep, pacqer oAHofr .{acrHofi  t{oAenH norpe60aa.n 20 q

pa6oru Ha 3Br! l  HEM 360/50.
B xosUe 60-x rogoB Bcne1crefie 6o.r1nuoti rpy4oeMKocru paccMoTpeH-

Hbrx Bbtrxe noAxoAoB craJIH 4cKaTb ynpo[IeHHble pelxeHuq. Peeer.n, Axe-
pec H Kep6er? (1969 r.) i lpeAno)Knnu HHrepecHoe ynpoil IeHlie noA HasBa-

HHeM <<npaBuno JlHHet?soro peIUeHHf)>. 3ro npaafiJ ' Io paHee (1958 r.) 6u.no

npeAnolKeno 9apnecou, Kyneporlr H Curuos.a,coll AiIfi onpe.(e,lenur creneHn

orlHcTKH MaceJr npll HafpeBe c yqeroM croxac'rlrqecxoft 3aBIICHMOCTII OT nO'

roAbr. flpnlreuareJrbHo K BoroxpaHHnHIrIarI 3To npaBHJIo 3aKfiIoqaercfl

B CneAyIO[IeM: IIpeInOJIataeTCfi, IITO oTX,aqa H3 BOtrOxpaHIIJIHIIIa fr g /-lt

HHTepBaJre nsuef iHo 3aBtrcHT or HanoJrHeHHfi  Bo,r ,oxpaHLInHuIS 5r HZI HaqaJIo

STofo HHTepBaJIa '  T.  e.  r t :s t -bt ,  tAQ bt  -onpeA€r ' I f f€Mbl f t  napaMerp I Io-

.qeJrn.  . [ , rn yxasaHHoro lssef iUoro npaBnna peIUeHHe MoXeT e$Qexrneuo

BHnoJrHflTbcfi c nououtrp II[I.

B  cepun  pa6or  (Peee laa ,  Kep6er ,  , [ l xepeca ,  J Iu6uana ,  HaRxa ,  Aopa

kr Ap.) OTOT noAxo.{ 6tt;t uO1ltQnUllpoBaH, pacullpeH II npl' l lvleHeH AJtf

peueHuf i  npo6.nel t  yrpaBneHnq. OAHaxo Bo l tHofux pa6orax (uanpnl tep,

. I layrca,  . [opQuana, 1975 r . )  6u.no noKa3aHo, qto , rHsef tHoe npaBHJIo AaeT

6o.nnrulle florepu n a$Qerrr{BHocrrr ynpaBneHllfi, I loro}Iy qro Ha ynpaBneHlle

cucreuoft grHil{ npaBunorr HaKnaAbIBarorcfi oqeHb :fiecrI(IIe orpaHflqeHIIfi.

f lonOxeune cyqecTBeHuo He y,TyquaeTcfr, ec;.:n B npaByrc qacTb ypaBHeHl'tx
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aTofg [paBHJIa BBeCTI{ qJIeH, 3aBHcfiII lHfi Ot paCXOIa peKn' CAe'naH BbIBO]''

qTo 3TO npaBHno HenpHfoAHo Anfi onpeAeneHHff OnTI{MaJIbHblx AHcfleTqep'

cKr.rx fpaoHKoB oAHHOqHbIX fi ClIcreM BoAOxpaHHnI'IEI'

HulepecHoe flccxeAoBaHHe 6ltno BbInoJIHeHO A 1970 r. npHMeHflTeabi{o

x TexacCroli Cucte,lte BoAogga6xesns. OnnOfi H3 MHOTHX rvtgge'netf, Pa3pa-

6OTaUHUX .{Jr.fl 3TOft CIICTeTVbI, 6utna OSTHMH3aqHOHHaR MOAeJIb, Ha3BaHHafi

MoAenbro pacnpeAeneHHrr BOAbl. B gtoft MoAenH I',tclioJtb3yeTcE anropltTM

<Dy.rrrepcona (onruuusauHfi noroKoB na rpaQe) I4 peulaeTcg CneuHaJlbHafi

3anaqa IIf[: cnctelYla BoAoxpaHHnHIII npeAcraBneHa KaK cerb c eMKocrffMl'I '

COCpeAOTOqeHHbIMII B TOqKaX nepegeqeHl'If i , ' tUttt 'tf i H COeAHHnIOtrluX Ayr'

peuresue onpeAenfeTcfi KpHTepueM flonyqeFrHt M-rii i l i iviatbiiofi ocuieil croN-

MOCTI.{ noToKoB rlepe3 Bce AyrH. V'IHtHealoTcfi orpagl'IqeH}Ifi tro HenpepblB-

HOCTH flOTOKOB rr rIO AO[yCTHMbrM npeAenaM noToKa B Ka]KAOft Ayre' Perue'

HHe npotr3BoAfiTcs nocJIeAoBaTeJIbHo Ant BpeMeHHbIx I'IHTepBanoe' A'nroputtrl

npHMeHeH Anfl cHcTeMbI H3 18 no4oxpaHI{JIHIII c 42 lyraukl LJtfr 36-'netsero

fr{ApoJrorgqecKoto pfrAa. Bpervrn cqeTa na 3BM oKa3anocb 6o'nlututvt, xO

oKo B 20 pas MeHbrrre (a o6tem naMfi rH n 35 pas ueHi lue) no cpaBHeHnIO

c BpeMeHeM cqera no craHAaprHoMy a'nropufi 'ry IIf l '

I layrc (1976 r . )  paepa6orarr  ! r  npHMeHHrI  AJIS pfr^a 3a(aq nnaHupo-

BaHHfi pelKlIMoB BoAoXpaHHnHuI anropgTM c HcnoJIb3OBaHHeM '}.IfI Aag onpe-

/LeneHHq rapal{TrtpoBagHbl1 OTAaq Anq Bqero peqHorg 6aCCef iga (r '  e '  '4 la

npeaBapf lTeJrbHofo onpeAef ieHHrr cooTBercTByIOi l IHX 3OH Ha pHc. 5.1,  xoro-

pbre 3aTeM IltOryT 6strn yrOUHeHbt Ha OCHOBe 6O.nee rot{HbIX IIMHTaUHOI{HbIX

HccneaoBaHuft) .

oAsaxo ocHoBHoe BHlrMaHrre B npaKrHKe cil lA n Kasalst yAeJlflercfl

p a a p a 6 o r x e  H  n p H M e H e H H r o  L I M  H T  a  U H o  H H  b I  x  I { o A e n e f t .  O n r n u s a a -

ut toHHble MoAeJIH Ha npaKTHKe nPnMeHstorcq s 6oree ofPaHHqeHHoNI o6l '

eMe, qefr t  HN{HTau} loHHble MoAeJIH- f lpaan'na,  nonyqaeMble Ha ocHoBe onrH-

IUr{3a(HOHHbrx MoAeaer?, ytouriff roTcfi Ha fl MHTaUHOHHbIK IlIOAenfl x.

B uunta[HoHHblx lvlor,e,'If ix AJIfi IIoHcKa peureuurl, 6lHgxHX K onrHMaab'

Hbr l r ,  HCnO,,rb3yeTCf npot le. f ,ypa npo6 n OtUU6On, qTO, KOFIeqnO, rpe6yeT npo'

Be1,eHHfl  6olnuiorO qHcna paCr{eToB n 6onsruux 3aTpaT BpeMeHH na 3Br\1 '

Ho nl ruraql toHHble MOAeJIH HMeloT ?I  pq,U, npeg1{yqeCtn,  o6ycJIoBIIBuIuX

trx r r rHpoKoe pacnpocTpaHeHHe. Osu ng3BoJl f l lor  6o.ree IeTaJibHO I IoAeJIHpo-

BaTb l rsyr{aeM_Vro cHcTe}t ,v.  Or in rn6xu np11 onpeAe1eHl lg npaBHJI Axn Bo-

.(oKpaHI[" , ' IHI I I  * lHoro[e;1€Bolo Ha3HaqeHII f l ,  KOfAa HeKoTOpbIe Uenpl  He MOryT

6srru OUeHeHbI 3t toHOlI I lqeCKH (nanpl l l rep,  I {CnOJIb3OBaHHe BOAOXpaHHT'IHI I I

AirE oTAbrxa,  yuer Qaxropa coxpaHeHHx pl t6nux 3anacoB vt  x l ' tsoi i t  npl l -

po.qbr H T.  n.) .  L1,  HaKoHeu, ueHHO, qTO OHH 6Ortee aKTI ' , IBHO BOBIeKaI 'oT

B npoUeCC nnrpa6orXl  npaBH, ' I  ynpaB;1eHI. I f t  TeXHO"1OpOB, ynpaBnfIOII lHX pe-

x(fi l ltolt, qTo no3BOJ,lfleT HcnoJ'Ib3oBaTb HHTyIIuHIO, OIIbIT H 3HaHHfl nocJIeI-

Hl tx r I  r€- \ r  csrrbr : i r  co3J,aTb y Hlrx 66,rru iuylo 3aHHTepecoBaHHOCTb B npaKTH-

qeCKOlt  npI I l leHeHl i t t  t ' tOl ,e,ref t  .

B CII IA l t  Kauale pa3pa6oraHbI l l  l lcno, ' ' Ib3ytoTcf f  Tblcf lq i l  pasuoo6pas-

Hbr. \  r i l tHTaUHoHHblX r to. le; ief t .  OnU B OCHoBHOIU npe,{ ,Ha3I{aqeHbl  n.nfr  He-

guepreTnr{ecxi.tx eOrlO\OSnftCTBeHHbix CHCTeII1 [I iI]1el{CT qaCTHbI}"I XapaKTep'
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Ho uueercf l  Lr  pf lA l rore"cer l  6oree o6urero Ha3HaqeHnq. Tax l roAerb HEC-3,

paspa6oraHHax Kopnycolr  HH)KeHepoe CLIJA e 1970 f . ,  Hi l t l r r l rpyer or f ,aqy

crrcreM BoAoxpaHHJrHur l rHoroqeneBofo Ha3HaqeHuf i  H npnfoAHa A, ' r f i  arc6oir

cucreMbr BoAoxpanHnf iu{  Lt  KaHa, ' roB. Pacqer orAaq Hr,er  or  BepxHero

K HH)KHeMy Bo.qoxpaglrngu{aNr KacKaAa (o6uuno rpH HTepauHr{ B Ka;K.ro} t

Bpel{eHHoM HHT€pBdJe) u or  nepBoro Ko BTopo}ry,  TperbeNry H T.  r .  pac-
qerubrilr i lrecfir{Hbnvt HHTepBaJraM c iroBTopeH}re}r urepaurrfi (aHa,rorur \ro.r,e-

JLH pacqera pexHi l roB f  3C Ha saraHHbre r tapaNreTpbr,  paccivrorpeHi io i i

a u. 9). Pacqeru Be.{yrcfl .{nfi cepflH rn.rporpaQcB c rroc.le.t.vtorrtu}r c}'}r-

ITI I IpOBaHHeM OT,[aq.

B oAuofi Hs t'togltQltxaqllt i sroil lto,IeJu paccMarpnBalorcfi H yror{HflIo r-

cff B xoAe Hil{HTarrHH TaKx(e yKasanHbte Ha prrc. 5. I soHsl rr Jrvtrytr,u,rlcner-
qepcKoro rpaQuxa. A,aropHrl r  ArrcnerqepH3auHri  AJrf l  cncreMbl BoAoxpaHrr-

, r raur npeAyciwarplrBaer pa6ory ncex BonoxpaHHJrHuI B HAeHTHT{Hbrx 3oHax

H.nH nOA3OHaX, t lTO XOTf l  H He OnTHlIaf ibHO, HO nO3BOJIger fn6XO MeHRTb H

yquTbrBaTb xapaKTepHbre . / ' r r4HHH r . r  3oHbr . lHcnerqepcKoro rpaQnxa.

Mo.qear HEC-3 rxupoKo pacnpocrpaHeHa Ha npaKTsKe B ToM qncJe H

noror l ry,  r r ro MoAenb xoporxo AoKyMeHrHpoBaHa. Aan cncreuur <<ApxaH3ac>
gTa MoAenb c, ' ry)KHJra Enn HMrrrauHH pa6ornr 18 no4oxpaHlrauur u 8 f3C

no 2l- rerHBM! ruApoJror l rqecKorvry pf f ry.  C nolroubro HMurarrHH onpeAeirr { -

"IIHCb ONTI,IN{AJIbHbIC NPABHJIA YNPABJIEHI{fi.
B  uoAeru  S IMYLD- l [ ,  paspa6orauHor l  . rnq  Texaccxo f t  cuc reMbr  Bo . to -

cna6xegnq, coAepxnTcf i  H onrnMHeaunossurr? 6.nox:  no aJrroprrrMy @yr-

KepcoHa B Kax(,{ ,oM HHTepBa, ' re onpeJ,e, ' t f  roTcf i  onTtrManbHble npaBrrxa

ynpaBJreHr{ f  .

B Mo. i teJrrr ,  paspa6oraunofr  AJrf l  Aenapra\{eHra 3aurHTbr oxpyxaroureir

cpe.nbl  r .  Hlrc-PIopxa,  yr{HTbrBarcTcr raKi . r {e HHTepecbr 3ar. [nrbr  Hrr ;*(Hrrx

6reSon or HaBoAHesnf i  u noryquJra pa3BHTHe uAeq <<3oHlrpoBaHLrs>> BoIo-

xpaHH.i rHuI (c l r .  pHc.  5.1 )  .  B xoAe l rMHTar lur{  onpeAenf lercf l  noJroixeH}re

oT,u,eJlbHbrx 3oH v ocyulecrBJrfieTcq noA.xep;*(aHlre Bcex BoAoxpaHlrJrrrq

B ON,NHAKOBOM 3OHAJIbHOiVI IIOJIO}KCHHH.

B i l {or ,eJrn ACRES onr l r rvr l r3aqnousl t f i  aJropnr]r  cD,v,rxepcona HcnoJb-

Byercg AJrfr MrrHHNIu3auHH orr.toseuuft or coorBercrByrounx ,rlrHurt Arrc-
nerqepcKoro rpaQnra,  T.  e.  c noN{ou{bro 3roro a. i r roprrrMa peaarr3yercf i  no.r , -

Aepx(aHrre Bcex Bo^{,oxpaHn,r l lu{  B o,q,HHaKoBbIx 3oHax. B eroi r  MoAe,{ ! r  } t } r r r -

Taurr f l  Har{HHaercf l  c  orpar(ennf f  He.q,anHeir  npaxruxu pa6orbi  c l rcTeMu (rarc

Ha3brBaetrran xann6poBKa cl rcrel r l r ) .  ! ,a.nee c yqacr l re\ t  nepconana cncretrbr

H clrcreirlHbIX atantrilKoa o6c,u"xAarorcfi rr rrrvrlrrtrpyrorcfi ynyqueHrrfl

B ynpaBneHun cucrelro l i .

Huxe npHBoARTcf l  MoAe.rrH, r icno.rrb3ye]rbre npn ynpaBJreHrrr l  orAexbHbr-

IVIH BOAOXOgqHCreeFIHbt i l {H CHCTeMaMII .

Cucretwa BoAoxpaHl{ , {nur TVA paf ioHa TenHeccn Bg"rr ; r r r  Ha roro-Bocro-

xe CIIA npe,rHa3Haqena . rnf i  3ar.qrrrbr  or  HaBoJ,Hernrf t ,  npoH3BoAcrBa r ] r . rpo-

SHeprrlrr rr co3.{,aHrrrI yc"roeafr ,4".'rf l HaBHfaulrrr. [onoaulrre.rrbHbre ueJ]r -

ynyqueHHe KaqecrBa Bolbr ,  cosAaHlr f i  yc; loerr i r  .1 ' , r r  orAbrxa Ha BoAoxpaHrr-

Jruru{ax.  f lpu HoplrarbHbIX vc, ' roBlr f fx  ( r .  e.  t toc. ie BbrrroJrHeHrrn rpe6oeaulr f i
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f l o 3 a u H T e o T u a s o A H e H H l i ) o c H o s H o f t e a A a q e f t c T a H o B H T c f f g K o H o M H q H o e

npo?l3BOACTBO r l r . (po3Heprtr f i .  Haql tsas c 1972 f .  ocyuecTB'r f leTcf l  npoeKr

co3.u,aHrrfi cr.rcrelrbr lroAereii no ynpaBJreHHto BoAoxpaHH,'IHIIIaME' flpecle-

J,yroTcrl uenH y,lyqueHrrfi nHsoplrauHOHHOlo o6ecneqeHHfi' noBbllIIeHHfl one'

paTHBHOCTH irpHHfiTHf i  peLueHHi i  no ynpaBr ' l€Hl{ io '  onT?i i l {H3aUHfl  ynpaBneHHff '

MoAe:ru B rlaKcHtvlad,IbHo BO3MOiKHOII CreneHu HC[Onb3yloT KOJII4qecTBeHHble

OUeHKir aQQextUnHOcTH .[,,rlf l ofipe,[,eileii l i f i OTHocitTeiibHblK AOCTOHHCTB aJIb'

TepHaTHBHbrX peueHnri .  HUeroTCf I {OAe. ' I f l  KaK Af lq nporHO3HpOBaH}I f i  BXOA-

HOli nHQOpilrauHH, Tar( LI ,u.,1fl HMHTaulir ',r QynxlIHOHllpoBaHl{ff cHcTeNlbl BO'EO-

xpaHI4.rrHuI, OueHKH ue,leit ynpaBneHIlfi H Hccile.x,osaHHft IIO Ontuvallrioit

CTpaTer-HH ynpaBJIeHHfi. ivioAe.rtr i ipe.LHasiiaqaiOTcg I'1s HCIIO'[h'3OBeHflfl

B yc. I IoBHfX 3Kc[nyaTauHH, a TaK}Ke npH oueHKe npoeKToB pa3BI, ITHf i  cHcTe-

Ir r r .  oun peuaroT 3a, I ,aqH KaK .u,oJl rocpoqHoro nnaHHpoBaHHfl  pelKH!{oB no

H e , l e . f i f l l v t , T a K H H € . [ , € , ' , I b H o F O n n a H ? I p O B a H H f i n o c y T K a M i l c y T o t { H o r o n . I I a H I I '

poBaHHf 11o r{acaM. Hanpnuep, AoJlrocpoqHaq N{o.q,eJlb paspa6oraua Anfr

18 BOAOxpaHHnr{u Ha nepHoA 25 npeAcTof iu{Hx HeAeIb '  onrHnl tsauHq

c nolrlorrlbro Atl ocyuecTB,{fleTcfl no KpHTepHIo nonyqeHHff lvlHHHIlIyMa TaK

Ha3brBael f  ofo HHAeKca or. { ,aq -  3To cno}KHaf l  QyHxul t r ,  orpax{aoutaf i  HHTe'

p e c b I n f l T H y I { a c T H H K o e B X K ( n o r a I { T o v t I H T b I B a I o T c R c T o l t M o c T b f } I A p o -

3HeprHH r . r  yutep6n oT HaBoAHeHnf i ) .  I , iUercrcs KaK AeTepMHHlIpOBaHHaf l '  TaK

Ir  CToxaCTHr{ecKaH NIoAe, ' i l l ;  BrOpble -  yMeHbtxeHgoro O6leva'  BstnonHeHtte

peiKI . r r rHbrX OnpaHnueHt l l i  perJ la lueHTHpyeTCfl  saAaHHblMI ' I  I IpHopHTeTaDIl I '

B KpaTKOCpOqHbrx r l ronenf x yqHTblBaeTcf i  a l lHalv lHKa BOAHOTo i loroKa

c ue"Ibto KoHTpoJ' I f l  noJloBoAbf l  H yryt l i leHi i f  KaqecrBa Bo'u 'b l '  3aeepureHl ie

paspa6orxrr  n BHeApeHrre sceir  ceplr l r  uoAelel i  3anJIaH?IpOBaHbI K 1985 r '

Apyraq crrcreMa BOAOXpaHHJII I I I  ( l leHrpa, ' r  Ba.nlu B sanaAHOfi  r ]acTu

cIIIA) TaKiKe npe.[,cTaBJfleT C.;IOiKHylo so,,LoxosqticTBeHHyro cHcTe)vty i l lHO-

fOUeJIeBOfO Ha3Har{eaug..  D,ng'  ErOl ' t  Ct tCrel !b l  MaTel \ IaTHqecI iHe N{OAe'1H pa3-

pa6aro leaprg f l  c  I970  r .  B  rpex  oCHoBHb lX  HanpaBJ ' IeHI Iqx :  I IR  C t tC te l t sO i r

3 K c n I y a T a u l l t I , l J I f r o u e H K I I K a I { e c T B a B o I . b I I I r H . { p o . r . I o r H q e c K I I e } i o n . e . r l i { '

OCO6Urft I{HTepeC ilpe,{,CTaB,'I5{IOT MOAe,'IH ^{,; 'If l CtrCreUHOft 3KCn.nyaTaUII}I

6or iUurOrO ql iCJIa BOAOXPaHHJII Iq H CBf3aHHblX C HHMH KaHa' t IOB, HaCOCHbIK

cranuHft  r i  f3C. BaxHofr  uenbrc ynpaBneHl l f i  BOAOXpaHIIJIHUIaMII  qBrf fercf i

yBe, l I iqeHIre npoH3BoAcTBa rptApo3HeprI{H,  A, ' I f i  qeFo B noN{ouIb TexHoJory

paspa6oraHo 6 rroAe;rei ' r :  AOnrOCpOqHble Ha nepHotr  l2 npeacrof lg l l lx  l lecf-

ueB, tvrecf lqrrne ga 3l  npeAcTofu{I {e cyTl(H, CVTOqrlbIe C pacqeTatt t l t  no 24 q '

. [ ,Orf  OCpOVUste ]1OAe. l l I  BK;I IOr{3tOT KaK OnTUMII3aUIIOI{Hble,  TaK I I  I I }11{Ta-

t I I ioHrIbIe } loAe, l I I .  onrt t r r l lsauHoHHaf i  Mo'u,e- , Ib paccqI ITbIBaeT ontH\ta, ' IoHl t l " I

peiKI . t I {  qeTbtpe. \  ocHoBHblX BoIoxpaHl lJI i lu I  c l {cTelvtbI  Ha ocHoBe I leTo'C'a 'n ' [ l

(Hcc, . re l ) 'ercf l  I I  coqeraHge Af l  c  i l i l ) .  CyrouHan N{ol 'enb f lBJ1fercf l  onr l l -

n l rsaquoHHOfr;  OnTHMU3auII f  ocyulecTB"I f leTcf i  l lTepaul l f lv{ I i  Ha ocHoBe } te-

ro.X,oB At l  H , I I I I .  Taxaf  NIole, lb noi ! { r !Nlo qacoBblx Harpysol t  f3C onpe-

J,eJrreT rr  HarrBbrro.u,uei iuufr  cocraB pa6orarcruero o6opylonaHHa (nel1 ' rcr

pa6Orsr nO Onpe.Xe. leHl I tO I IHC" ' Ia Onpele,r lHel tb lX MOAe.qbIO n,VCKOB - OCTaHO-

nox  o6op ; - . foBaHt rq  B  cooTBercTB l lu  c  rpe6onaHHf f1 r { l l  npanr i r x l r ) .  l {H repecna l

He t (OrOpb le  l tTo r i l  BoCb]1 i { JeTHero  nep l l o la  paspaSorx t t  } l  } {CnO" Ib3OBaHI l f i

|  / J
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I
IMoAeneft B Ueurpafl B3nnrr. Bupa6orxa rrr,upo3Heprr4u Ha eAr.rHuuy BoAbl

3a 3TOT nepr{oA BO3pOCna Ha l0 0/o - qacrb srofo yBenHrreHHr nu6opxlr
cBfl3aHa c HcnoJIb3oBaHueM uo4ereft. flo.rlsy lrpHHecno He roJrbKo He[o-
cpeAcTBeHHoe Hcnonb3oBaHuo lro4e.neft, Ho n caM npouecc ux paepa6orKrr,
noseornsturdfi nyque no3Harb cucreMy. Moleau oco6enuo rroJre3Hbr upn
3aMeHe sKcnnyaralrHoHHoro nepcoHana HoBbrr[:  Arf i  6oree 6ucrporo noJry-
qeHHfi siiai{Hft HoBbir}i nepconanoM B iiacrn npHHfiTHfi peueunfi no ynpaB-
.tIeHHn. OqeHu aQSexrueurrtvr oKa3aJrocb coqeraHfle Hiltprraqr.roHHbrx MoAe-
neft c onruMH3auHoHHbIMH. OntxMusaq?IoHHbre ruotreJll4 oco6eHuo rroJre3Hbr
Ha HaqaJrbHoM 3Tane no.qroroBKn peueHuft no ynpaBJreHnrc; nocneAylorque
^ c  J r . u . r n s d f l x  e r n A '  P t r L u t r n n n  u t r J i e c u u u P a J t l u  l r u S i l a l - a I b  H a  n M f l l a q ? l u f t H b r e

MoAenH. [enecoo6pa3Hn pa3pa6orxa ceMeftcre lroAe,refi - or naH6olee npo-
cTbIX npaBI{JI fl MeTOIOB aHanH3a AO CJIOXHbIX H AeTaflbHbIX.

OrMe,Iaercc- aKTyalrbHocrb AanruefirueFo pa3BHTHrI MeroAos fl I,IoAereIi
,,Jrfr ynyqrueHuff ynpaBneHtrq cflcre&raftrr{ BoroxpaHnnnur. Vnyurueure Mo-
Aeaeft Aon)KHo nonHee orpa)Karb H3ivleHffrorqnecg ru4poJlornqecKne, 3KoHo-
MfiqecKue H co(HanbHble ycnovun, 6aaupoBarbcr ria 6oree roqHbrx ruApo-
npofHo3ax, oco6euHo npofno3ax MaJIoBoAHbrx H MHoroBoAHbrx yc.rroairf i .
Vxasunaetcr, qro €Ue He peuleHa npo6reua onrHManbHoro ynpaBneHnrr
cncreMal{a BoAoxpaHHnr.uq. B"\actu onrur!{Hsaunongbrx ruoAelefi 6o.nee
aKTyanbHoft cqnraercn paspa6orKa rBHoro croxacruqecKoro noAXoAa, o6ec-
requBalou{ero 6oree crporoe perueHne. floxa qro raKne [oAxoAbr npHilre-
HHMbI Jrnrrrb AJrfl cr.rcreM c MaJrbIM qHcJroM BoAoxpaHHnHuI (a.nr TVA paa-
pa6arunaercfl onrnllu3arluonHafl MoAe,'Ib Anfi uecru pery,'rHpytoulux BoAo-
xpaHHJrHuI), n 4arsneftuelt Bo3MoiKHocrH onrHrvrr.r3aul{oHHbrx r{eroAoB Bo:t-
pacryr. Ho not<a groro Her, Arff ynpaBneHHff cucreM 6o"nee qelr H3 rrfiTa-
urecru BoAoxpaHHJrrru 6olee nepcneKrHBHbr HMHTaqHoHHbre MoAeJ'rH.
C uenblo coKparrleHrrf i  cronrtocrH pacr{eroB na 3BM HMHTauHro peKolreg-

Ayercff BbInoJrHflTb B ocHoBHovI IIo ABylr-Tperr rnaporpaQaivr, a He no D,;l-r4H-
HoMy ruApononnqecKoil Iy pf iry. OnruMptsaufioHHbre r{oj lenn ul{pe BHeApsror-
cfi .[,rfi cHcreM f3C, r,{,e Bo3Mox{eH croulrocrsrrfi xpr.rrepr,rft onrHruusauHH.

Anq HesHepreruqecKax yqacrHlrxoe BXK npHHflrf ie peureHrEir ocHoBbrBaercn
NOTITH HCKJIOTIUTEJIbHO HA ITITIHTAII}I}I. HO U ANff C}ICTCIT C f3C NYTCM }INIH-

TaUHH onpe.[enf f ror  xapaKrepHble JHHr{H r ,Hcnerr{epcxax rpaQHKoB, pef . f ia-

IueHTHpyIOUIue B3aHIvIOoTHoueHHfi  pa3Hblx yqacTHHKoB BXK. l lp l t  onruuu-

sautlu 3T?t JIr.rHHrr yqlrTblBaroTcfi KaK orpaHuqeHirfi.

Orrvreqaercq aKTya.lbHocrb npo6"rerttt .u,ocrHlr(eg?rfi Jryqurero B3atrrrc-

nor{ l lMaHHff  cHCTer\rHbrx aHa.: r l r r } rKoB (paspa60nHKoB Mo,Le.nef i  n nporparr l r )

C TCXHOJIOTAMH.

5 . 5 .  N P A K T H T I E C K O E  N P H M E H E H H E  M E T O A O B  H
AJI  IOPHTMOB PACII  ETA OTITHMAJI  bHbIX

A H C N E T q E P C K H X  T P A A H K O B  B O A O X P A H  H J I  H I q

Paspa6orxa MarrrrrHHbrx nporpal lrr pacqera .[ ]rcnerqepcKlrx rpa$uxoa
Bo BHVIIAS -BU fTV npoeolHr'r?cb .r,.rs .{Byx [e"'refi: paspa6orxa sxc-
ni, ' ryararl lroHHbrx nporpalr lr  .r i r f i  KoHxperHbtx o6texros c ue;bro Hx Hcno,Tb-
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soBaHlrfi B npaKTI4Ke sKcnnyaTaUI4I{ f3C n paspa6otxa ucCneAoBaTeJIbcKIlx

rrporpaMivt AJrfi BbIflBJIeHHfi esQerta oT OITHMH3aUHH AncneTqepcKll]c rpa-

Qnxoo, conocraBJlennr rpaQHKoB pa3ublx BHAoB I I  T '  n '

Paepaooranu pasnoo6pa3Hble npOrpaIvIMbI AJf l  OAHHOKHX BOLOxpaHII-

.quq,  ocHoBaHlrbre Ha AHHaMHqecKoM nporpaMMHpOBaHflH n BePOfiTHOCTHOM

onucaflr{H cToKa QyHxUunuB pacnPeAeJIeHHg neponrHocreir' K atoft }Ke

rpynne oTHOCETCTi 14 IIpOfpaMIvIbt AJrfr cHcTelt BOAOXpaHI'If inIq' HO KOfAa

a groir CHcTeMe I4lIeeTCfl JiHIIlb oAHo BOAOXpaHHSIIUe AJIUTeJIbHOT9 perynn-

poBaHHr.  B TI I IcJIo STHX nporpaMM BXoAHT H nporpaMMa' HcnoJlb3yei l laf l

AJtfr conocTaBd,IeHHt OIITHMaJIbHblx H npoeKTHblx AHCIieTqepcKHX rpa'

q)nKUts.

!,,1n clrcreM BoAOXp aHHnHuI AIHTeJIbHOTO peflr'I l lPoBaHHfl pasp a6 arstsa -

,,IIrCb ,,rnulb 3KC[epHIueHTa.i-IbHbIe nporpalvfNlu. 3rn npofpal{Mbl OCHOBbIBa"IiHCb

KaK Ha Q-u*nxUnnX pacnpele, ' IeHHf l  BepoqrHOCtef i  peqHOrO CTOKa, TaK I I  Ha

pacqerHb tx  nuSoprax  rug ,po rpaQoa.

B Apyrnx opfaHH3aunffx pa3pa6araBanucb H I Ip l l l te i { f lJ lHcb Ha npaKTlI '

Ke npofpaMr\rbr  rocrpoeHtr f i  onTHMaJrbHbIX yf ipaBnfpulHx syHxunft  ,u, ] IcneI '

qepcKlrx rpasuxoe, ocHoBaHHble Ha pefpeccHousol i  o6pa6orxe pe3yabTaToB

AeTepNIHHHpOBaHHbIX paCqeToB CepHH r l ' , r . rporpason'

I lpnrvrep l .  conocraBJreHHe OnTHMaJIbHbIX H npo€KTHblx AHCneTqepcKHX

rpaonron f3c r .  conocraef i f fJrHcb AHcneTqepcrue rpaQHKH, OnpeAeJIeHHbIe

H a o c H o B e M e T o A a A H H a M H r { e c K o t o n p o r p a M M H p o B a H H f i , c A I 4 c n e T I r e p c K l { M H

rpaQnranaH, nocTpoeHHbrMH C [OMOrrlbIo [plIHtTbIx B npoexrnoft [PaKTHKe

*iaroLou. Pac,{etH BeJIHcb AJIS AByx cfiyqaeB oAHHoqHbIx fOC c BoAoxpa'

r r l rJ , rHulaMH ce3oHHoro (rOAoeoro) peryalrpoBaHHfl '  pacnof lox(eHHblx Ha pe'

KaX C npeHMyUIecTBeHHO CHerOBbltvt  nHTaHHeM'

Paccuo'rpuM cHaqar la HeKoropyro f3C-1.  f lo eroi r  f3C HMeJIcf i  . [ 'Hc-

neTr lepcKl t f i  rpaQltx,  paapa6oraHHlt t l t  npoercrHot i  opfaHH3aUlrei r '  f lo  Tel I  x te

rrCXOAHbl i l I  AaHHbtM, qTo H y npoeKTHof i  oprauu3aUl{} l  (n rOu qHC'/ ' Ie r I  npt , t

rex i11e OfpaHHqegunx),  6ara npOu3BeAeH pacr{eT OIITI ' IMaJIbHOTO AHCneTqep-

cKofo rpaQuxa f3c no KpHrepHro onr l {MaJIbHOCTU (uaxcHMylda eupa6orxu

rgApoSHeprnn).  ! ,anee no o6ot t tv t  AgcreTqepcK?lM rpaSn-xarr t  (Ont l rnra ' r lHo'

Nry H npoertHonry)  Ha3Har{a"r lHcb pex(HMbI f3C npl ' IMeHHTeJIbHo K r l tgpc-

rpaQan f lpor.gJroro pf i . [ ,a cToKoBblX na6.nrcAeHnf i  (23-nernnl i  pnA) '  Pesy' r l -

TaTbr pacqeToB cpaBHnBaJrHcb no ntrpa6oTKe fH.[po3Heprf lu.

Kpolre Tofo,  no BceMy pf lAy npoujnblx ru,u.porpaQoa npoH3BoAI l"MCb

pacr{eTbr onrr l$ iaJlbHbtx pe)KHMOB f3C e npeAnonoxeHl l l l  nOJIHOTO npeABH-

. I ,eHHf i  cToKa ( .1ereplvt l tHHpOBaHHble onTHMH3aUHoHHble pacueru) '  f loc ' re l -

Hrre pacqeTbr HrPa.[ I I  pO, lb 3TaJIOHa -  noKa3blBai IH,  xaXOfi  BblHrpbl lu B 3Hep-

FrIr r  : ! , to lKHo nonyr{HTb 3a cqer npl t6,ruxeHt ln BepofrHocrHoro xapaKTepa

rf l . {ponporHo3a K Aerep I I I IH} lpoBaHHo}Iy '

XapaxrepucTl IKI I  f3C- l  Cf ie,4ylox1He: VCTsHoB;1el{o ceMb o, [ ,HorplnHblx

arperaroB o6r lef t  I loulHgcrbro 400 MBr,  Hanopbl  6p1'r ro f3c HslreHf l lorcf l

B. E. KocoPoruronoti.
I / D

rP,acqeru Bbtno.lHeHbl Bo BHVll4? - BU fTy



8 AHana3oHe 12-20 l ! I ,  Boroxpaullnpl lue o6ecneqneaer ce3oHHoe pef.v;rrrpo-
BaHUe cToKa.

f lpni pacqere onTHlrairbHoro A[rcnerqepcKoro rpaQuxa AnH BeceHHero
nepHola 6panw.ca nf lTHAHeBHbie pacr{erHbre prHTepBaJbr, & Anx JrerHe-oceHHe-
3l{}IHero nepHo.(a - }IecfiqHble pacr{erHble }rHTepBaJ,rbt. crorc oI]HCbrB?r,rcfi
npocrblM MapKoBcKII l t  nPoqeccolt.  B pacqere yqnrbrBanncb Bce H[{erclu]re
NfecTo DelKlIMHbIe ofpaHuqeHl4'F', B Toilf I{Hc.[e sa,{rnxc-rrpoBaHHbre B AHcneT-qepcKoM rpaOlrxe npoexruofr opraHu3a(Ha rapaHTlrrr o6ecneqei{prf i  rpe6ye_
rvroro SHeprocua6xeHHq. onraMarbHbie ynpaBnffrourHe QynxqtrH Ar-,crTerqep_

l# : ir |"Kt 
Anq Kax(Aoro pacqerHoro HnrepBarra HMe.rrH BHA ZSlrtt+rl  :

,  \ - 5 U z r  Y p l / .

B pesy,rurare cpaBHlrre.f lbHbrx pacqeroB no 23-aerueMy pflAy rr{Aporpa-
Ooe nonyqeHbl KpltBbte nPoAonxlrreJrbHocra pa3HHubr roAoBori eHpa6orxu

aneprur{ f3C ontHMa"[bHoro H npo_
eKTHoro AucnerrrepcKHX rpaelrxoe
a3r rr pa3HHubr ro.toeor. l  eupa60r-
KH oHeprHrr f3C AerepMrrHrrpoBaH_
Hbrx pacqeToB H pacqeToB Ha OcHo-
BE ONTHMAJIbHbIX AHCNCTqCPCKI IX
rpaQuxoe rA32 (perc. b.b). Bo Bce
roIbI onTHMaJIbHbIe AHCneTrieDcKple
rpaQarlr naJrw 6onr,ruyro ro,pu6or-
Ky 3neprr t r  f3C no cDaBHeHrr io

npo ao fiLu,,, o,o,hou ;"i:XT':lTl#'"l';l'TffiT;Ji;
PHc. 5.5. I(purne npoAo,txHretbHo- l lup:ut j '  

l i3MeHflercn B l"unuton'
crn A31 u- A,32, noAcr{HTaHHbre f lo or 2,6 Ao l ,020lo' cocraBJl.f l f i  B

23-.nerneuy croKoBoMy pfiAy B cpe-(HeM sa 23 roAa 1,8%. Orn
r{HQpbr noKa3brBaroT cyrqecTBeHHyro

eKoHoMHrIecKyIo aQ$exrnnHocrb BeAeHHs pel l(HMoB f3C no onrrrMaJrbHoMy
IncnerqepcKoMy rpaQnxy. pacr{erH Ha 3aAaHHbre rH.nporpaQbr p\anrr
B cpeAHeM sa 23 foAa noBblIUeHHe aupa6orxn no cpaBHeH[{lo c onrrrManb-
HbrM AHCrrerqepcKHM rpasltKorvr npn6,rnenrerbHo Ha 0,5 %. l locaelsHe
unQpu xapaKTeprl3ylor sxoHoMHqecrHrl Bbrurpbrrrr,  xoropuli  Mo)Ker 6urr
noJryseH, ecJrH 3a cr{eT coBepIxeHcTBOBaHrIf i  TeXHHKH rHlponpofHo3HpoBa_
HLIfr .  CTAHCT BO3MO)KHbIM NP KTHqCCKH OAH03HAqHOC NPCABHtrEHIIC CTOKA.

f lo IauHof i  fOC 6lr , r  . { ,onoJrHHTeJlbHo npoBeAeH ynpoqeHHbrH pacr{er
rucnerqepcKoro rpaQuxa B 3oHe Hs6srroqHlrx orAaq, KorAa Br\{ecro yc", . roB_
Hbr.y KprrBbrx pacnpe.{ ,eJreHnf l  BeporrHocrel i  pacxoloB peKrr  6pancn yc.nonul t t . i
cpe.uHlt r i  pacxoA peKII  (npuunlra locu C,:Q).  Onrnlranuusrf r  lucneruepcxrr f i
rpaQnx npH 3Tolrr  no' {Tn He r . i3NreHlrJ icf l ,  a rp.v- Ioe]rKocrb pacqeroB cHtr3tr_
racb  noqra  B  1 ,5  pasa .

B  KaqecrBe  Ap ,v ro ro  BapHaHTa conoc raB. r reHr f i  on rHr ra rbHoro  . f i  npo -
eKrHoro . [Hcner l {epcxlrx rpa$lrxoe pacc}tarprrBairacb f3C-2 c ycraHoBjreH-
Hoft  wtouruocrblo 600 MBr c Haropai l l ra 14-20 )r  r r  BoAoxpaHrrJrrrqen,  o6ec-
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neqHBaloI ] lHM Ce3OHHOe pefy ' j ' IHpoBaHl le cToKa'  conocrasreHl le AHCnerqep-

c x n x r p a Q H K o B n p o H 3 B o A H J T o c b T o , , I b K o A n f l n o J I o B o A H o | o n e p H o A a - B 3 T o T

nepnoA .{,Hcnepcrlfl xpnnoii pacnpeAeneHnfl nporHo3a npH"T-^^i."-Trl-blrlar'

Onrunta,runl t r ' t  . * l tcnervepcxnt ' t  rpaQnx t 'po ' i 'o t*  
. inun 

H npoerrHuft )  no

Kpr iTepr{}o MaKcHi\ ly lwa ni rpa6orKPr rHApo3Hepl 'Hl l .  PeqHor l  croK onl{CblBai lc f i

I IpocTbl ]1 *up*ouo"M npoueccotvt .  oAsaxo Bce noJloBoAbf i  (xax u B I IpoeKT-

- . - -=.  - -^ . r . , , , ra\  6rrnr . r  nr3[eJ-reHbI Ha Tpu rpynnbl  -  AJI f i  ] lanoBoAHblx '  cpeA'

ill ;t#;i;";;;; ,:";;, ; ;oeAnolrararocb, qro nepea HaqarroM KalKAo-

| o n o J l o B o A b f f n o f l | A p o n p o r H o 3 y } I o x H o o n p e A e . i l H T b ' B K a K y t o f p y n n y n o .

n a . { , a e T 3 T O n o J ' I O B o A b e ' c o o r e e r c r B e H H o 1 4 ' u ' H c n e r q e p c K H e r p a Q n x u c r p o H -
"^ d dd vavt i tn i r  rnvnnbl  noroeoAt i f t '  Oco6egHocTbro nocrpoeHl{ f l

ffi':;;=ffi ;;;;;;;'"-' tpu'pn*o" "'4aHHoM 
cnvqae nBrlnitcn Yr{er

B e p o f T H o c T H o r o o t p a H H q e H H f l n o n p e A o T B p a U I e H l l t o H a e o I H e F I H f t : B e p o f l T .

Hocrb  HenpeBb.xe*Hq  pacxoO^  uoOo i  n  unxuu i t  6seS 10500  Mr /s  o6ecn€-

qHBaxocb c Bepof l r r lot 'oto PT :0 '99'  Onr l t tualsnbie 'u 'ncnerqepcKne rpaQnxn

cTpol l , , IHcb B yc. j loBHoft  xaleulapuor i ,  oTcqnTblBaeuol i  oT HaqaJla noJloBo'4.bf f  '

u K a J I e B p e M e H H , 3 a K o T o p o e n p H H H M a , l a c b A a T a n e p e x o , [ . a p a c x o A a p e K I 4
qePe3 1000 , l t3 ic.

P a c q e l u t p e x ( f i M o B f 3 C n o A l l c [ e T q e p c x n l r r p a Q H K a M H n c A e T e p M H H l r .

poeauHolr  i l loAentr  A.r f i  npounoro pf lAa rnaporpaQoB Aa'nH CneAylot l t f le  pe-

3 y . [ b T a T b I . H a n 6 o , r o r u a n n u p a 6 o , * u , " . p r n l r f 3 C n o J l y q e H a B A e T e p i l I H H l I .

poBaHHbIx  Pacqerax  Ha  3aAaHHbte  tuaporpa4or '  Bupa6orxa  sHeprHI ' {  f 3C

no onrf lMa, ' IbHbINl  Al lcnerqepcl( I rNl  rpaQnxal t  oKa3aJIacb HHIKe artpa6orxu

3Heprtr r . r  npeAbrA-vudero C; ' IVqaR Ha 2,4-4,2 of6 (pasHsre unSpl t  A"I f l  pasHblx

rpynn uoo"o.r"r i  no.rroeol t t r ' i ) .  f lpoerrnute AHCneTqepcKIIe rpacl ; i : - l ' t  la f iw

eu{e } IeHbluyro (Ha 1,2-4,08 %) eulpa6orxy sHeprI I i i  r3C, qeM onTrI l t taJ ib-

Hbre ! ,Hcnerr{epcKtte rPaQuxl i '

f I p u n e 4 e u u u e p a c q e T b I n o K a 3 b I B a I o T c y u l e c T B e H H y r o 3 K o H o M H q e c K . v l o

s$QexrHaUOCTb npHNIeHeHl l  f l  onTI{ lu a! ' IbHblx Al{CneTqepcKf l  x  rp aQHXOn'

l lpnrvrep 2-  , l l 'ucne'ruepcxue rpa$nxn Anc KacKaAa H3 Tpex f3C

c  BepxHHM BOAoxpaHHnHu leF l  MHOronerHero  pe rynHpoBaHHf  
l '  Pacc l ta rpn '

BaJ Ic f  Kac I (aA  I I3  TpeX f3C,  B  KoTopoM BepKHf f l  r3C-1  n ruee t  BoAoXpa .

Hrrr . l ! { [ Ie r {HoroJreTHero pet-YaHpoBaHHfl ,  a l?c-2 r l  f3C-3 -  BoAoxpaHI{JI I { -

u a c y T o q H o r o p e r y n H p o B a H l ' t f l . B c T B o p a X l l r 2 u t t x g e r o 6 o e Q a f 3 C . l

yrrHTbrBantrcb 3a.x,aHHble otpaHl lqeHHff  n Qoprvre HepaBeHCTBa no cpeLHeHH-

TepBa";rbHbrNl  pra*ooun, peKl l .  vcraHosneHHlte ]v{oulHocTlr  f3C cooTBeTcT-

B e H H o 6 r t a u p a B H b I l S , 4 3 i r 8 4 M B r , c p e . { . H H e H a n o p b l _ c o o T B e T c T B e H H o

1 0 , 9 ; 1 0 , 5 u 2 2 r r ' B p a c u e r a X y q f i T b I B a . f l I l c b T a K } K e o f p a H I . l q e H I I f l n o c p e . l H e -

trHropBs; lbHbrNr pacxolal t  so.1,bl  B HHiKHl le 6se$sr f3c '  no ypoBHflvt  Bo'u 'o-

xpaHH. r r r l u ,  no  .1 'n , r tapno i i  rapaHTHpOeaHFIo i t  MOr I ( l l ocT? I  TpeK f3c  e  xax -

AOM trHrepBa"[e.  PeKa, Ha KOTOpol i  pacnolo; ' I {eHbl  f3C'  I { } leeT npel ' {N{y i l Iecr-

BeHHo cHero'oe nHTaHHe. Crox pexl l  npnlrepHo nopoBHy ' r ,eJIHTcf l  Ha 'vr{a-

croK Bbrrue f3C- l  u l .uacro* , ' * .O.u i -ac-r  f i  f3C-2.  k luercn 49-" ' le t rut i t

IPacqetst Bblno': IHeHm e BII '  fTy IO' f '  r{acrorttsoft '

t2-3433
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T a 6 r t n u a  5 . 1pfi.U croKoBblx ira6,rroAeuuli. PeqHoft croK onrrcbrBa.lcfi npocrbrM MapKoB-
CKHM npoqeccoM.

Pacqertt AHc[erqepcKHX rpaQr.rxon npon3Borrr.;rucb B ]texer{b no }re-
cflqHbltr't, a B [oJIoBoAbe - no AeKaAHbrM r.rHTepBa,Ta]r. Vnpaanaoulile Qynx-
IIHH lllcnerr{epcKoro rpaQnxa crporlnucb ronbKo .I.-rfi Bo.4oxpaHnJrgrrla Bepx-
uefi f3C H HMeJTH cneAyrorr{Hri sHA:

Z?E'<,*l) : f (Zua r, Qp),

fre Qpr - cyMMa rpf lToqHocru K crBopy BepxHef{ f3c lr  6oxosofi  npnrorr-
Hocrn Mexly  f3C- l  u  l3C-2.

Pac,{ertr npoBor,rr,'rHcb no r(pHTeprito MaKctrny},{a alrpa6orxu rrr.xpo-
3Hepfr.{H, pe)Krrilrbr 3HeprocHcTeMbr yrrHTbrBa.{}rcb 3a.(aH}reilI cooTBeTcTBVtO_
IrIHX OrpaUnueunfi  Ha cyrvrruapHyro rapaHTlrpoBaHH.vro Mou{Hocrb KacKaf€
f3C.  ' ,

Uerrom pacrieroB 6rrna oueHKa eQ$exrnnHocru pa3.JurqHbrX npoBrr.,-r pe-
rynHpoBaHHfl pelr(HMa cpa6orxu H HanorTHeHrrff  BoroxpaHHnHUI f3c.

Conocrasrf iJIHcb rpH npaBlIJra pery. irnpoBaHHfl (nasnaueune pex(rrIra
f3C): I)  no KpHrepHIo MaKcuMA,rrrnol i  eupa6orxlr 3Heprlrn na f3C B yc.To-
BHfix oAHoSHaI{Ho sa,(aHHolf rn.4ponoruqecxofr nuQopuaunu (.aeteprvruHgpo-
BaHHbre pacverrr);  I I)  no AHcnerqepcxulr rpaQrrKarr, peann3yrorlrdM r,raKcu-
MyM &lareMarHqecKoro oxHAaHnfi nnpa6orxu Ha f3C 3a usoro"nerulrf t
fieplIOA npH yCJ'IOBHII nOJIHOfO OTcyTcTBHff eOsltOxtiOCteft AOrrOCpOr{Horo
nperBHAeHur crora; I I i )  no Ancnerqepcl(I-rM rpaQnxau, peaJin3yrou{Hrvr tvra-
Kcl lMyM l{areMarnr{ecKoro oiKu,u,aHlIf i  earpa6orxrr Ha f3C sa lrnoroneruurl
nepl loA, Ho npH Hailwrtult  Bo3NIoxHocT eri  nporHo3trpoBart o6teu croxa Ha
6nuxaftururi  pacuerHur:r neproA (ce:ou, rol).

f lpaan.na peryJlnpoBaHnq I pi lccqprrbrBaJrrcb no nporpaiui lre onrulrrr3a-
utr lr  [JrHTeirbHbrx pex(HMoB f3c B AerepMnHirpoaauHorl f locraHoBKe, i i  -
Ha ocHoBe 49-.nerHero pfiAa cror(oBbrx Ha6,rueulrii no onrulvraJrbHbrM ,a,rrc-
nerqepcKHrw rpaQuxau; npaBuna pefynHpoBaHrrf i  I I I  npe.[craBnnrcr co6or"l
ua6op onruMaJrbHHx AacrrerqepcKHx rpaQlrxoa, nocrpoeHHbrx pa3AenbHo A!,rf i
aeT uanoft H noBbllr lensoi i  aolHocrl. I  no rrpH3HaH)* c,vt\{N{apHofi npnrouuocrrr
3a IOA.

I lepear cepur cpaBHHTenbHbIX pacrreroB npoBo.lrrxacb,(Jrf l  r{erbrpexJrer-
Hero f lepHoAa, cocToflrqeto H3 oAHOTO ]rHoroBo,]HOrO rO.U,a, foAa cpelueir
BoLHocrrI H AByx ManoBoAHbrx .r ' rer. Peayluratbr pefyJ'rrrpoBaHprf l  no npaBH-
,ra*t I- l I I  npeacraB.rreHbr n ta6.r.  5.1

Karc H c!'Ie.{,oBano o}KrrAarb, salr6o,ruru}'ro gHeproor.raqy f3C lnreev
npH pefyJrHpoBaHHr. r  no npaBH, ' ry  I ,  ga lee no npaBtr . la l r  I I I  H I I .  Bn l r ly
'OTCYTCTBHfi  AETCPM!IHHPOBAHHbIX |PI IPONPO|HO3OB PE3YJIbTATbI PCI 'YJI I IPOBA.
HHfl  no npaBHJIy I  e npaxrHqecKHx pe3yxbrarar He.f ,ocrH)Krr ivrbr ,  Ho re l r  He
I IeHee t rx qelecoo6paeuo Hrvrerb , { ,Jr f l  oueHKrr esQexuraHocTrr  paspa6arsr-
BaelrbIX npaBHn yqera Bepof lTHocrHoro xapaKTepa rrr . lpoJrofrrqecxof i  nH0op_
IrauI{fi.
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i945-1946 (uHoroeoaHurft)
1946- 1947 (vanosoAHsril)
1 I 47 - 1948 (rraa.nooogurtri)
1948-1949 (cpeaunt i )
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Cpaawinan pe3) 'J ' IbTaTbI perynHpoBaHl lg no npaBHJIau I  u I I ,  nolyuaetvt ,

qTO nOTepI. I  3HeprOOTIaqI I  KaCKa.{ ,a,  O6ycaOnneHHble BepOfiTHOCTHbIM XapaK-

TepoM rg4ponoigqecxof i  HHQopMaqHH, cocTaBJIf l IoT OKoJIo 4l  Mf in '  KBT'u '

unu 1,7 0/6 c lMrvrapnor? nupa6orxl4 KacKaAa. BseAeHHe B MeTOAHKy pacqeTa

yqera Aof l rocpoqHoro [porHo3a ToJIbKo BoAHocrH roAa (npaen.rro I I I )  I Ios '

BoflfieT sTH IIorepH CoKPaTHTb na 60 |s, uro cocTaBJIfieT I 0/0 cyl'ruapHofi

aupa6OrrU. f loentuIeHHe 3HeprooTAaqH o6yc,roe.neHo yMeHblxeHueM XoJIo-

crsrx c6pocoa BoAbt B NIHoFoBoAHoM 1945/46 r. 3a cqer 6olee rny6oKoil

npeAnor loBo.qnof i  cpa6orxu BoAoXpaHHJIHula,  a TaKxe pa6orof t  fOC'1 sa

6oree BbtcoKux Hanopax B rlocJleAylolune roAbl-

Pac.{eru A.nq 6orree .I,JIHHHofo pffAa TaK)Ke noI(a3aJIH 6o.rrluyrO aQQer-

r t rBnocrb npaBnna I I I .  f loel tueHl le nupa6orrcN Ha f3C EJrf l  49-nersero

nepnoAa cocTaBH,,ro 10,8 l r . ts .  xBT.u,  qTo cooTBeTcTByeT 0,3 0/0 CyurrrapHOft

nstpa6orxl l  3HeprHH 3a sTor nepuoA.

f r ' i A B A  6

pAcrr ETbr H EyCTAHOB H B rUErOCfl AB H N<EHHff
BOAbI B EbF aAX THAPOSJI EKTPOCTAI{UH p{

6. I .  TEO PETHT{ ECKHE OCHOBbI METOAOB PACI{ETA

Pexnrust  ypoBHef i  v  pacxoAoB BoAbl  B 6 le4ax rAC'  fn-

ApO3JIeKTpOCTaHUHH,  KaK H3BeCTHO,  pa60TaIOT B OCHOBHOM

B rrnKoBoi i r  n nonynHKoBoft  3oHax cyroqHblx rpaQHKoB Harpy3'

K?I SHepfOCHCTelvl ,  BC.TIeACTBHe qefo Hx pex(HMbI MOIqHOCTeII ,

pacxoAoB H ApyfHe pe lKHMHbIe  napaMerpb l  pe3Ko[epeMeHHbl

B O  B p e M e H H .
H a n 6 o l e e  3 H a r { H T e , ' I b H a  B H y T  p  H  C y T O  r I H  a  f f  H  e  p  a B  H  o -

M e p H o C r b  p e i K I I ] . I o B  f 3 C :  M H o r H e  f 3 C  B  T e q e H H e  c y T o K

N,rofyT I . t3MeHfTb cBot l  pex( i , IM pa6oTbl oT no"r lHoi t  ocraHOBKH
(nouHue qacbt)  Ao t IoJIHot i  MoIIrHocrH (uacl t  nI{K)

3naqpITeJIbHo pa3"THriaIoTCfl  cpeAnecyTot lHbIe Harpy3KH f3C

nO AHgM HeAeJI l l  Bc" le iT,CTBHe HeAe'I IbHOTO pery/ IHpOBaHHf'  KO-

re*  179

Beipa6otxa gHepFaH na I-3C, u.nn. rBr'r, nprt
pa3 JInqHbIX npaBlrnax penynHpoBaHl{fi

I  I II I

- F P  d - 6

l D o , z t 6

53 I  ,935
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7A8,612
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614,273
417,435
628,098
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552,799
424,756
696,366
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TOpOe BeAyT HX BOAOXpaHHJrHrila, qTO 06yg;lO"JrHBaeT CHlr-
>KeHHe Hafpy3or(  B BbrxoAHbre AHPr no cpaBHeHHrio c pa6oqH-
MIT AHf lMH.

I,{veercs HeKoropaff (uo MeHbruafi, qeM B ttpeAbtAylulrx
cryr{arrx)  nepaBHoMepHocrb cpeAHeHere, ' rbHblx Harpy3oK f3C:
o6lrqso cpeAneHeAeJrbHbre Harpy3Krr f3C B KoHrre Mecf l r {eB rr
KBapraJroB HecKoJrbKo 6ornrue, ueu B rpynlre nepnoAbl.  B ne-
pHoA BeceHHero no,ToBoAbq (Ha BerBrx noAbeMa v cnaAa
no"nonoAla) cpeAHeHeAeJIbHbie HarpysKH f  3C 3HarrHTe,t lbHo
oTf lHqarorcf f  Apyf or Apyra.

I, lvreer Mecro pa3JIHqHe H B Ivrecqr{HbIX, ce3oHHbrx, roAoBblx
orAaqax f3C.  Taxnu o6pasou,  cneKrp  rone6asur?  pacxoAoB
fOC H ypoBHett  eoAst Aocraror lHo lu6poK H pasnoo6pa3eH.

Cyrouuoe peryJrupoBaHae Harpy3oK f3C onpeAe/ r f le r  He-
paBHoMepHuft  peiKHM pacxoAoB Bo.a,br H ypoBHert  xax B crBope
f3C (nepaBHoMepHocrb  uau6oree Be i rHKa) ,  rax  r {  B  y , {a i reH-
rrbrx crBopax, npHr{eM HepaBHoMepHocrb oTHX rore6aHnf i
yMeHbluaercf l  no Mepe yAaJreHHrr or fOC, r{To H"rrrrocrpnpyer-
cf l  pHc. 6.1.  3oHa Bi lHf l ,Hn.f l  cyrorrHoro peryJrnpoBaHuf Ha paB-
HHHHbrx peKax o6ur.{Ho r{e npeBbruaer 100 r(M. Aun.nury; t t r
xone6aHnft  yponHeft  n crBope f3C vr Ha 3roM paccrof lHnH co-
c raBr r r ro r  lST l ,HanpnMep,  no  Pm6aHcxof t  f3C 2  w 0 ,15  u ,  no
fop t roecro f t  f3C 1 ,15  v r  0  M,  no  Bo. , ' rxcno l i  f3C HMeHH
B. 14. neHHHa 2,2 u 0,38 vr.  I Io 6o"rrunHcrBy f3C HepaBHo-
MepHocTb cyTorrHoFo peryJrHpoBaHHfl  He 3aTparHBaeT peir iH} l
yponHef i  BepxHero 6leQa Hnlhe"reiKau{eir  f3C KacKaAa, raK

KaK paccrof lHHe Melr{Ay f  3C
3naquTer ' ib l {o 6or l rue 100 KM.

OAuaxo no HeKoropbrM Kac-
KaAaM C MaJrbrMH paccTof lHHff ] ,1r . I
M e i K A y  f 3 C  ( n a n p H M e p ,  C e a p -
cruf t  xacrcaa) H uanoft  HHepr-
HocTbro BoAHbrx Macc 6seQa
yKa3aHHbre yc"rloBHfl He co6"'lr.o-
AaroTcf l ,  no3ToMy npH pacqeTe
ypoeHeri  BepxHero 6neQa HHir ie-
JreTxar{er l  f  3C ueo6xoAuMo yqu-
Tb lBaTb HeycTaHoBHBueecf l  ABn-
)KeHHe BoAbr,  o6vcaoe.rreHHoe
pacxoAaMII  Bbl lUe;- Iexaqef i  f3C.

Puc. 6.1. I ' lsl '{eHeHHff pexuva ypoeHeit
BoJbr no A"'rurHe HnlKHero 6reQa:

^l - crsorJ f 3C: 2 - 5 xv or fOC; 3-24 xu
or f3C: 4 -  62 ru or  l3C

f lpn HeAeJrbHoM peryJIHpOBaHHH 6onlruas HepaBHoMep-

HOCTb ypoBeHHOrO pex(HMa fBJIf leTCfi  CJIeACTBHeM nepexoAa oT

pa6overo AHfl  K BblxoAnoMy I{  oT BblxoAuol 'o AHf K pa6oueuy'

HepanHoMepHocTb cpeAHeCyroI{HbIX pacxoAoB f3c no AHs}t

HeAeJi l l  TaKlKe cr"r laxHBaeTcf l  BHII3 nO Teqe[xHIo,  HO 3OHa BJII I -

f lHVn aror i  HepaBHoMepHocrn 6onrue, qeM BHyrpncyrouHof i '

To xe caMoe Mox(HO CKa3aTb o HepaBHOlvlepHocTH CpeAHeHe'

AeJrbHbIX Hafpy3ox f3C.
B fH.(paBJrHr{e pa3aHqarcT ycTaHoBHBUIeecf (He ueueHtl lo-

ueecff  Bo epeueHn) H HeycTaHoBHBLIJeecf l  ABHX<eHHe BO.[ 'bI

B orKpblroM pycJle. . l- in6on zI , l

HeycraHoeHnuHftcq pe>KHM z*orl -l- -- - - --)--'-iX

MoxHo ynpoueHHo 3aMeHflrb I  traz ,y'  , .{  \
cepHeft ycraHoBnBtrluxcfl pe- l-- 

- 
7-- 

-,7 -: -,4

JroB BpeMeHH. AHa;rHg BHy- z^rnl-y-r' ,- i ' I  i
rpflcyrorrHbrx pexiHMoB noKa- 

| ,F 
_ri- ' '  

lao i

x{HMoB Aaf l  pa3HbIX HHTepBa- I  , '  , /  t r ' l
J roB BpeMeHH.  AHa, rHg BHY-  z^ rn l -_1 . - ,
i l n r r ^ \ t . r ! / 1 u s r - r ' ! a  n e x { ' I M O B  n o K a -  |  l , /

3blBaer, qro norpeluHocrb or 
| / ' l  

" '-; l

rarof i  3aMeHbI sau6onee Be- I  I
JIHKa Lr qacTo HenpHeMJIeMa. Lmin ZiorQ

? 4 n

3ra uorpe[IHocrb cHn]Kaercr
npn nepexoAe K BHyrpT""-  PHc. 6.2- fpaQnx H3yel lH-Hn ypoB'

af"trtnoft, BHyrpnMecqqHoft H seft utr>t<Hero 6seQa:

npyf HM l igp aBHOMepHOCTf M' /^- npu -v-cr^aHoBHBLueMcn 
ABHxieHHu:

B oroM cocrol, IT atur"ou ^u- 

- 
z - iprt utycranoanBureMcn ABHIKeHI{I '

qecTBeHHOe OTJIHqHe pa3rHt I -

Hbrx  BHAOB rore6aHvr f i 'u -  noKa3arbaef i  pex(HMa BoAHOro noToKa'

c leayer  pa36scHHTb,  qro r roHHMaeTcf l  noA yqeToM HeycTaHo-

B H B I U e f o c f l A B H } K e H H f l B o A b I n p H p a c q e T e p e } K H M o B n o T o K o B ._ A n ' - c T B o p a H H i K H e f o 6 l e Q a r 3 C I I n r o 6 o r o y A a J I e H H o r o

K o H T p o J I H p y e M o r o c T B o p a H a o c H o B e M a T e p H a J I o B n H A p o M e T p I 4 .
o .a^"*  n i6 t r ro ' [ ,eHu/ t  ycrauaeJ lHBaercr  cra l lHoHapHaf f  KpHBaf l

cBf l3n Z^o ( 'Q"6)  (arq noAneprb

or Zsa suxeaexall tef i  f3C) .  I

.{,BlIiKeHHfl BOAbI Hapyii laercf o

xoAoB H YponneI l ,  qro HJIJto

noA'beMe pacxoAoB .peaabHble
a npH cnaAe YPoBHetr oHI ' {  Bbl l I I (

rupuoft  JTHHL*\ or cn"roruHof i  Ko/rHqecrBeHHo xapaKTepH3yer

sQQeff i ,  AOCTH1aelr l i r l r  yqeToM HeycTaHoBHB11Ierocf l  ABHiKeHHtI

"61".  
Kar BHAH.,  yr{er 3roro eQQexra seo6xoAlt lut  np'  3Ha-

qgreJrbgoM pa3f lHr{ I tg yKa3aHHnx ypoeHeft :  AJrf l  cTBOpa f3C

3HaqHTeJIbHOCTb OnpeAe,I f leTcf l  conocTaBJIeHHeM C HanopoM

fOC, AJrfr yAaJIeHHbIx crBopoB-AonycrHilIblMH ourn6rcaMH pac-

; ; ; '  fpon*ert  A;rs co6"rroAesun rpe6onaHuf i  HegneprernqecKl lx

, t lonirrpe6urert  u BoAono,rrn:oeare, ' Ief i .  O6l iqso 11oc" leAHl le
l 8 l1 8 0
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29,0

28,0

7 7 n

? q  n

74 i l

2 7  n
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Plrc. 6.3. H.nruocrparlurr xoAa H3Me-
HeHHrl ypoeueft HHN{Hero 6leQa
Boaxcxori f3C nr,reHn B. H. JIe-

HI,IHA:

I - dartHcecKne ypoBrrr nuxuero 6re-
$a; 2 - ypoBHH HH)KHero 6ue$a, coor-
BercrByrorrr,He no crauuoHapuoii  xpu_aolr
censu darcrr lrrecKotry rpafirry pacxtjaoc
Bo.qbr; 3 - yposegb HHx<HeFo 6refra, co-
orrercrryrculvit  no crarlronapuoft xDu.
eoft cB13r Saxrxqecrcony cper,Hecyroq-

Hotlry pacxoAy Bo.u,bl

b'rf
,

r l

\ 1 , , \ \
I--!'i14,; +#lhi

! t  , {1t  l i  :
t /  |  l

I
I

I

i i _ i i 1 l

Tpe6oBaHHfl  6onee )KecrKHe,
qeM rpe6oBaHHfi  yqeTa He-
ycTaHoBHBrrrefocfi ABr.rlKeHHfi
BOAbr I IpH pacqeTax pexdHMoB
13c.

SQQexr BJrtrfr,Hrrfl Heycra-
HOBHBIITefOCfl ABHIKeHHfl BOAbI
3aBHCHT 0T XapaKTepHCTHI(
pycJra w [oToKa -HHepTHo-

crn BoAHbix Macc 6oeQa.
Ec.un HHeprHocrb MaJIa,  To
peaJrbHbrfi xoA ypoBHert cJie-
Ayer crarIHoHapHor? KpHBor?
Z"a( 'Q"a) .  Ec lu  HHeprHocrb
FOAHbTX Macc 6reQa oqeHb
BeJrHKa, TO CnpaBeAJrHBa Apy-
tafl. KpaliHrf Hl.eailwsarIHfl:
noJrafaTb ypoBeHb HHx(Hefo
6seQa B rer{eHue cyroK HeH3-
MeHHbrM Vt paBHbrM ypoBHI,o,
onpeneJlreMoMy I Io cTaqHo-
HapHor? Kpr.rBofi cBff3H, Ho Alrfl,
cPeAuecyroqHblx pacxoAoB

f3C. O6uqHo noc/IeAHflf i wheailLtsal{Hfl Aaer MeHbluyrc no-
rpe[IHocrb,  qeM pacqeT ypoBHef i  B Ka)KAbIf i  qac cyroK r lo cra-
I IHOHapHOIi  KpHtsoft  cBf l3u.  L l"r lnpctpal ln lo cKa3aHHoro MoXtHo
BHAerb Ha pHc. 6.3.  f loEroMy npH pacqerax onrHMaJIbHbIX cy-
TOqHbrx pex(HMoB f3c qacro npeAnoJlafaloT i locrof lHcrBo
Hanopa fec B rer{eHHe cyroK.

3aAaqu pacr lera.  B npaxrnKe pelKHi\ , {HbIX pacqeroB B yc/ Io-
BHflX 3KCnJryararIHH HeO6XOAHMbi C,'IeIyrcuIHe pacqerbl Heyc-
TaHOBHB[refOcff  ABH>KeHHfl  BOAbI B 6s,eQax f3c:

a) pacr{er xoAa H3MeHeHHfi  ypoBHeft  HIIx(HHX 6leQoe He-
nocpeAcrBeHHo B crBope f3c BHyTpH n/IaHHpyeMbix HnIH re-
KyTIIHX CyrOK, a raK>Ke BHyrpH cyroK nJIaHHpyeMofo HeAeJIb-
HOI .O nepHoAa;

6) pacqer Ha re x(e BpeMeHHbIe f lepHoAbt xoAa I , t3MeHeH?lt I
j /poBHerl  BepxHHx 6reQoe B crBope fOC H pacxoAoB BoAbI,  ro-
cr l inarcr l lnx K f3C, ArI f r  f3C c Mar ' IbIMH BoAoxpaHflJIHu{aMH H
He6orbrxr lMH paccrofHhrfr .Mhr Me>K/fy CTyneHflMH KaCKaAa, KOf '

I \a HepaBHoMepHblr? B TeqeHHe cyroK pelKHM pacxoAoB BoAbl
or Bbrrrecrof fu ler i  f3c npoqBrf lerct  e Qopue HeycraHoBHBue-
roc f i  ABr ' rx (eHHq B BepxHeM 6beQe aHanH3HpyeMof t  f3c ;

B) pacrrer xoAa H3tvreHeHI4s ypoBHefi B oAHoM HJIII HecKo;-Ib-
KHX KOHTpOJTbHbIX CrBOpaX, yAaJIeHHbIX Or CTBOpa f3c;
I L g

f )  pacqer napaMerpoB KpHBbIX Ao6eraHi l f l  pacxoAoB BOLbI

or BbluIeJlelKauel? rc Hllxenex<aueft f3c arq HcnoJIb3oBaHHfl

B pacrlerax roAoBoro H ce3o'HHoro pery/IH,poBaHHfl CTOKa'

PacqerH BHyTptrcyTOr{HbIX HSMeHeHI4f i  ypoBHeft  B CTBOpe

f3C (nyHrtni ..au H <<6>') Heo6xoAHMbI Artl f 1:::T.i..1 ,3"u'
JrH3a Onrr{MaJrbHbrx pe}KHMOB HH3KO- H CpeAHeHanopHblx f3c,

KOrAa KoJIe6arIHx ypoBneft  SleQOB, OdyC,r ' lOBJIeHHbIe He)/cTaHo-

BHBIUHMCfl ABH}KCHHCM BOAbI, COCTABJIfiIOT CYUICCTBCHHYIO

qacrb H3Mer{eHHfl  HanopoB l3c.  Ha pHc. 6.3 i IoKa3aH BHyrpH-

qyl q. * r? x o.q H : YI e le H I'I 1 y p g-tl : o- : 1.T 
t:: 

-6^?""0.,i i 3* j:tIT
l 3 U  H M S H H  I J .  Y I .  J l g H H F I a .  \ a ' '  

" ' y l A n \ r r  
A \ . r r r u v q r r r r ^  J  Y " " " - " t

O6ycrrOeJlel lHble HeyCTaHOB?lBtl I I ' IMCfl ABHIKeHHeM BOAbI, MOryT

Aotr"ruro 3,0 , ra,  r l ro Aal l (e npg Hanopax fOC oKoJIo 20 vt

cyuIecTBeHHO. B erou cf lyr{ae o6e n.a,ea.nuaaqnH 2"6:Const f i

Zna:f ( 'Q"o) no craqnoHapHoli KpI{Boll.. cBfl3n He[pHeMJIeMbI'

Pac.Iemt xoAa xo.rre6annfi yponHerl B yAaJIeHHbIX or f3C

crBopax (nyHxr <<B>>) rpe6yloTcg o6blqgo AJIfl copJlacoBafiLrf '

sHepreTHqecKHX pel*(HIvIOB c Tpe6OBaHlIflMH HesHepreTI4IIecKI{X

eo4bnorpe6nrey1 6pt n BoAonoJlisoeatenefi. f lpn sroM rpe6ylor'

cfl pacrreTbl KaK BHyTpHcyToIIHbIX, BHyTpHHeAeJIbHbIX' TaK vI

BHyTpr4Ce3oHHbrX pexHMOB.  HanpnMep,  Heo6xoAHMbI  raKHe Xa-

p a K T e p H c T H K I , I B H y T p H c y T o q H b I X p e ) K H M o B ' K a K n p e A e / I b H b I e
jnu*. t*aIbHbIe H MHHHMaJlbHbie) ypoBHH H aMrJIHryAbI ypoB-

Heri, KOTOpbte HrparcT pOJIb AJlfl cyAOXoAcTBa' a I{HOrAa AJIfl

pex"grN,ra BoAo3a6bpor,  a raKlKe o6ecneqesHs rpe6oBaHHft  ro-

p o A o B H H a c e J I e H H b I X n y H K T o B , p a c n o J l a f a l o u l H x c f H a p e K e .
hp"t.pot BHyrpHce3oHHbIX - pacqeroi Moryr 6-s1u 

-l::-uttot
pelKHMu ypor" ' . f i  n pafroHe Hlaxnef i  Bonrn B noJloBoAHblf t  l te-

pHoA A,,Trr  cof . ; racoBaHgf l  3r{epfeTgqecKgx pe}I( l IMoB f3C c Tpe-

6onasunMn pbl6Horo H ceJlbcKoro xo3rl?crBa'

Pacqert l  napaMerpoB KpHBblx Ao6eraHgf l  pacxoAoB BoAbI

(nyHxr <<r>>) Heo6xoAnMbl np4_p_acrleTax no yrorIHeHHoH MoAe-

JI I4 AoJlrocpoqi{blx pe>KHMoB fOC (clvr .  ra.  3) .  Oco6eHHo Heo6'

xoAHMbt TaKHe yToqHeHHbIe pacl{eTbl AJIfi nepHoAa no/loBoAbfl

tr L.iTs. r3c, ocyulecTBirqlou,Hx Cpe3Ky IIaBOAKOBbIX BOA AJIfl

3atqHrbr H*Xie/re>Kar{ei i  repp'rotH'  oT HaBoAHeHHIl .

PaccvtaTpttBaeMble AaJIee MeToAbI pacl{eTa HeyCTaHoBHB[Ie-

rocf l  ABH>KeHlI f l  BO!,bI  OpHeHTHpOBaHbl Ha nepeqHcJ[eHHble 3a-

Aa,qfi. OCO6euuOcTbro MeTOA6B peuleHHq sTHX 3aAaq fl 'BilreTcf'

yrracrne srux pacrreroB B o6u{ef t  MoAeJII4 onruM}I3 a\Hvr pe}KHMoB

i3C, rrro o6yc,/ ' roB" ' IHBaeT rpe6oBaHI4s K pacqery Heycra-

HOBHBII IeTOCfl  ABAIKeHHfi  BOAbI B TIaCTH BCeMepHofo coKpaue-

HHH rpyAoeltKocrn pacqeroB. f loeronry Hct loJlb3yForcf f  ynpo-

UeHHbie (uHxenepHi le)  MeToAbI,  r lTO, ecTeCTBeHHo' He I ' IcKJ' I IO-

qaer nparvrei ieHHi pd.pa6atueaeMbrx pf fAoM opfaHn3ar\Hi4
1 8 3



6onee crporux MeroAoB, Koropbre Hc[oJrb3yrorcs BHe iIHKiToB
onTHMH3arlrrr pelKHrvroB r3c H Hr.paror poJrb or{erioqHbrx 3Ta-
./:roHHbrx pacrreroB. Btopoft oco6euuocrbro paccMorpeHHbrx 3a_
Aaq tBJIf leTcf l  Hx 3KcnJIyaTaqHoHHafl  HaIIpaBJIeHHocTb, r ITo
PACKPbIBACT IXHPOKOE NOflC NPHMCHCHHfl  PA3THIIHbIX AACHTH.
QnxaqHoHHbrx MoneJrer i .  f lpnr oroM Aaf i  HAeHruSnxarrHH AaBHc
HCNOJIb3YIOTCf l  COBPCMCHHbIC ONTHMH3AI I } IOHHbIC MCTOAbI  HC/ IN .
Hefruoro nporpaMMnpoBaHHfl  [Bg, T0];  Hacrof l i l Iaf l  pa6orar
TaKlKe qe/rHKoM 6aeupyercn Ha uaesiHQHKarlHt i  c HcnoJrb3o.
BAHHCM ONTI . {MI I3A I {HOHHbIX  MCTOAOB.

ooulac xapaKrepncrnKa MoEeJrH pacrrera. peaasurre yc"{o-
BHfl nepe4,BxlKeHHq BoAHbtx Macc B pyc,.Tax peK H BoAoxpaHH.
/IHIIIAX T3C HACTOJIbKO CJIOX(HbI H MHOI.OI'PAHHbI, 'IrO Nrc6AN
MareMarHqecKaf i  MoAe/rb pacr{eTa HeycraHoBHB[refocf l  ABH]Ke-
HHfl, BOAbr flBJrflercs orreHb rpy6ori cxeMarasaqHeft AeficreH-
TeJrbHbrx seneHar?. 3ro B noJrHofi vrepe orHocr{Tcfl rr x sau60-
JIee u3Becruofi MoAe"irH, Hcno"rrb3yroruefi ypaBHeHH.fl B r{acrHblx
rIponsBoAHbrx Ces- B eHaHa :

Uz -r

c? 
-r

- o

Bropoe ypaBHeHHe (6 .1 )  qBr r f le rc f l  ypaBHeHHeM Hepa3pbrB-
HOCTH BOAHONO NOTOI (A :  PA3HOCTb PACXOAOB B  ABYX OTCTOf i I I IHX
Ha ds crBopax B HeKoropoM HHrepBa,rye epevregu Lt  6anan-
cHpyercs c H3MeHeHHeM o6telra BoAHoro f loroKa, 3aKJrror{eH_
Horo Ha yr iacrKe orKpblToro pyc,ra MeiKAy grHMH crBopaMll ,

B rof t  l r r r t  uuofr  Qopvre ypaBHeHHfi  ABHIKeHHfl  H Hepa. l -
PbIBHOCTH YIIACTBYIOT LI B NPA6IHXCHHbIX MCTOAAX, TAK KAK
3TH yCJTOBHfl  OrpalKaror QyHaarrreHTa"rrbHbre 3aKoHbr npHpoAbr-
coxpaHeHLr f f  3HeprHH H COXpaHeHHf i  MaTepHH.

. .vpanHeuHn ceu-BesaHa orHocf iTc f l  K  roMy runy  ypaBHe-
Huri  ( rnnep6oJrnqecKue He,rynsef iHsre) ,  peu€uue Koropbrx Bo3.
I 8 4

MOiKHO TO"'tbKo r{HC;-IeHHbl-v{!l }teTo.I,a}1ii. B pe3yilbTaTe peLUe-
HHr oHlr  Aaror 3HaqeHHfl  Q l i  /z  e Q-vHxII l tH or AByx nepe-\ teH-
H u x S n / .

I , lgnecreH pf fA cTpor l lx  \ teTo-LoB r{Hc" ' IeHnoro HHTerpI ipoBa-
Hvrfl, 3THX ypaeHeHltfi, B Tolt qIIcJ'Ie AaBHo ltctro",Tb3yeMble ]Ie-
TOAbr-MeToA xapaKTepHcTlIK I I  \ reTol  r { fHoBeHHbtx pexi t r } roB.
OqeenArio, peIrJeHI{e 3Tt{x ypaBHeHlru't nosrwoxiHo irHIIlb npII 3a-
I ,aHkrr4 TuAPaBJIHqeCKI{X l r  O6lertHl tx xapaKTepIIcrHK pycJa,
HanpnMep Mo,r ,y" ' I f l  pacxoAa K- l r  (o l ,  S) H uy6l ' tHol  noroKa
h: f  z ( r ,  S) ,  onpe^ [eJ f leMbIX u3  ronorpaQnvecxnx  MsTepns. r roB
H HarypHbrx rHApoNIeTptrqecKl l - \  Ha6r lo-{ ,esHft  3a BoAHbrM no-
ToKoM. Kpornre rofo, Ao.r'IXiHbt 6slrr 3a.{,aHbt Haqa./'IbHbIe yciio-
BHfl  (cocroxuue f loroKa B Haqa"rnir l r l i  N{oMeHr BpeMeHH /0) }r
ABa fpal{nqHblx yC"TOBII f i  -  peX{l l } Ib l  I IOTOKa B HaqaJIbHOIvI  l l  I iO-
HeqHoM ceqeHHflx A,1f l  pa3Hblx i l tor IeHToB BpeMeHI'{ .

Kpovre crpornx H3BecrHbI I I  f ip l l6nux<eusble I {eroAbI peue-
tr t f l .  ypaeHeuaf i  CeH-BeuaHa, HanpHMep MeroAbt BoJIH pranol i

aMnJIHTyAbI, B KOTOpbIX BBIIAy lvf aJIOCTII He yqHTbIBarOTCff KBa-
Aparbr 14 npoH3BeAeHHfl  orxnor ieHnf i  napaMerpoB HeycraHo-
BHBUrerocf l  pelKHN{a no cpaBHeHlI Io c ycTaHoBHBrrIHMcf l .

MeroAu,  ocHoBaHHbre  Ha r {oAeJIH Cen-Beuar ia ,  o rpax{a}oT
ocHoBHbre 3aKoHoMepHocrH BoAHofo noroKa H !^aror yAoBJrer-
BopHTe"TbHbre pe3y"rrbrarbl  npH HaJIHT{utt  .no6poKarrecrBeHHbrx
HcxoaHbrx AaHHbrx.  HeAocrarKoi l I  3THx MeroAoB f fBJI f lercf l  He-
o6xoAtrMocrb n 6o;rsruov o6ter, te HcxoAHbIX AaHHbIX, Koropbre
onpeAeJrsiorcf l  o6t t . {Ho oqeHb HeroqHo H rpe6vrcr 6onnunrx
3arpar  rpyAa Ha HX no" ryqeHHe.

Eolee o6ut lu"tH iv loAeJIf lMH pacqeTa HeycraHoBHBtr lerocq

ABHIKeHHfi BOAbI flBJflI.OTCS AByMepHbie MOAeJIH, B KOTOpbTX
IIoKa3aTe./ IH pelKHIi ' Ia BOAHOTO nOTOKa He TOJIbKO CTaBflTCg
B 3aBncHMocrb or S I{  t ,  Ho kr an$QepeHuupy}orcq no no-
nepeqHaKy pycJla.  O]Haxo raKne MoAeJIH noqru He HcnoJrb-
3yroTcf l ,  f . r - r?BHbrM o6pasou, H3-3a oTcyTcrBHfl  HcxoAHoft  r , ruQop-
MarrnH, Korop af l  Ats,  srHX tuoAe"tet l  eule 6o,rree o6urupHa.

Bce pacclworpeHHbre BbIIrIe MoAeJrH flBlrf lrorcfl r{ o A e JI ff M t,r
c  p  a c n p e A . - . r e H H b r N , r  H  r r a p  a  M e r p  a  M  H  [ 3 9 ] .  f l p y r o f r
K , . ' I a C C  M o A e " ' t e i l  c o c T a B " l f l r o T  i l ' I  o A e d T  H  c  C o c p  e A o T o q e  H -
H b r [ 4 t r  n a p a M e T p a l t n .  B  H a c T o f f r r l e f i  x u H r e  p a c c M a T p H -

Barorcr ro,r ' rbKo raKI ie i {oAeJiH. f lpHvepoM TaKr{x vrole,ref i  6y-
Ayr r , {oAe" ' I I {  pacqera \ :poBHel ' I  BoAlt  B crBope f3C no H3BecrI- Io-
My xoAy r , r3 i l reHeHII f f  paCKOAOB BOAbI,  pacqeTa pacxoAoB BoAbr B
yAa"reHHo\,r  or  f3C crBope no u3BecrHovry xoAy r . r3MeHeHr,rr
pacxoAoB BoAbt  B  c rEope f3C H r .  I I .

r \ loAenl t  c cocpe-r ,oroqeHHbtMH napaMerpaN{}I  HMeyJT, KaK
npaBl iJ ' ]o,  B CAOeit  OCHOBe raKlKe QltSl tUeCXlte npeAcTaB,/ ' teHHfi

185
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o npf ipoAHoM lrpouecce, o.{ ,HaKo 3TH npeAcTaBJIeHHfl ,  KoHeqHO,
He TaK no,/ ' lHo oTpax(aIoT AeftcTBHTe,rIbHocTb, KaK N,toAe"rl lI
c  pacnpereireHHbrMH napaMerpaMH. OAHaro i l , roAeJrH c cocpe-
AoroqeHHbIMII  [apaNrerpaMn rpe6yrcr MeHbrrre HcxoAuoft  HH-
Qoprur arrvrr lr pacr{erbr no Hr4M 3HarrHTe,TbHo 6olee npocrbre.
I - loerovry MoAerI ' I  c cocpeAoror leHHbIMH napaMerpaN{H H no-
f iyr lp i , ' r [  [ rHpoKoe npaKTHriecKoe pacnpocTpaHeHHe.

3aAaqpr  u4enru{HKaTIHH npHMeHHTeJrbHo K MoAef lcM pac-
qera HeycraHoBnB[rerocf l  ABH)KeHHn BoAbr.  MoAeln pacr ieTa
ocy iqecrB/T f le r  npeo6pa3oBaHHe BxoAFrbrx  t raHHbix  X( t )  (na-
npnMep,  pacxoAoB BoAbr  qepe3 I3U)  B  rapaMerpbr  ynpaBJre=
HHf i .  Y  ( t )  c  noMorr {b ro  HeKoroporo  3aKoHa (oneparopa)  npe-
o6pason aHvrfl, ^F, r. e.

Y (t7 - F [x (t)1. (6 2)
B xaqecrBe oneparopoB npeo6pa3oB aHaf l .  Moryr Bbrcrynarb

e o6qev cf iyrrae oreparopbr anQQepeHrrupoBaHHfl , ,  Htrerpnpo-
BaHHfl ,  wnw 6onee rpocrtre QynruIHH npeo6pa3oBaHuf l .  Onepa-
Topbr npeo6pa3oBaHHff  Moryr 6trr t  KaK JrLr lef tuurvru,  TaK H He-
nnHerirHsrtra,  3aBHCfiu{HMW- l t i lw He 3aBHcf lu{HN{H or Bperv{eHH
(e nocre,4HeM cryqae-crar{HoHapHnre) .

f IpnueHlITeJIbHo K paccMarpHBaeMbINI AIdHaN{HrlecKI{ , .vr  cH-
cTeMaM ycJroBHf l  CTaUHOHapHOCTH B HeKOTOpbre  nepHoAbr  Bpe-
MeHH o6rtquo noJiararor BbrrroJrHeHHbrMH (e ern nepnoAbr yc"To-
BHfr,  Sopur ' t  poBaHHff  croKa Mo>KHo rro,r ' i?r?Tb HeH3MeHHnruu).

Ann nHser lHnrx  c rar ruoHapHbrx  cncrer {  oneparopoM npeo6-
pasoBaHHf l  6yaer  o6r rxHoeeHHoe anQQepeHrruaJrbHoe ypaBHe-
Hrie c nocrof lHHblMu rcoeQQnuueuTar,{u,  pe[reHne Koroporo rrpn
Hy,/reBbrx r{aqaJrbHbrx yc",'roBnffx cBoAHTcfi K HHTerpaJry Aroa-
Me/ ' r f l ,  f loJryqlrBrxevry pac[pocTpaHeHHe B npaKTHKe fHApo/rorH-
qecKHX pacr {eroB [39 ] :

t

Y (t\ - .\ p rt -- ") x (=) dr,
0

rAe P (t-r) -nepexoAHafl Qynxur.rn Hirvr QyHxuHn
(a rHApoJrorHH oHa Ha3brBaercf l  xpasof i  a ,o6eraHan).

3ra Qynxuias c6naAaer pfir,oNr ceor?cre P (t - r,)

o reparopoB npeo6pa3o-

( t )  d ; ,

f A e P ( t , t ) f l B J I f i e T c f i Q y t i x u i l e f i H e T o J l b K o o T ( ' - t ) , H o l I

, (/, 
") 

B nocJIeAHeM cJIYqae He

ra3ue 3rHX QYnruuf i  nPHMeHH-

I M .

e uuonoo6pasue 3aKoHoB Yr l -

PatsJ leHKx ,  r \ \ r r  Aa  J r r t  uq^v r ' - -  \ f l l epa rops i )  
ge lUr re t?H l i '

| I puueuHTeJ lb r ioKMOAeJI ' IMpacueraHeycTaHoBHBI . I Ie roc f l
ABHIKeHHI so.,I,bl ueo6xoAlalvto perirll l -1"-:,salaqu 

u4eutHSu-

Karrun-u4eHrr 'rQuKaunro crpymypu MoAe/IH (noncx 3aKoHa'

T.  e.  onepaTopa -Yi rpaB. j IeHI{s-F}  v-  tAenru&HKaqHIO napaMer-

poB tv loAe., [H t rJr f l  3aAaHHOfO HJII ' I  Ka]hAoro BapbHpyeMoro 3a-

K O H A .

Eo.nee rpy:,Hofi gaAaqeii ffBJIflercfl l lAentn$HKaqnfl crpyK-

:  ABa pa3rI IqHbIX noAxo4a'  f ipn

alKeHHfflv{ 3aAaercf PnA crPYK-

HX CONOCTABJICHHff  HAXOAHTCf l

:TCfl OIITI4Ma,' IbHaf CTPYKTYPa

TKoPHO YCTaHOB/ ieHHO|O 
KJIaCCa

oneparopoB repexoAa.
r. c. Ky;ir ; ; ; legl ,  ncnonb3yn reopHlo HeKoppeKrHbrx

3a/laq, pa3pa6otarr qHcJIeHHltI i  tueroA Haxox{AeHHfl onrnMaJIb-

Hori QynxrHH;;;"; ;  P V) B (6'2) '  r '  e'  onr,Marsuoi '  crpyK-

T y p b t ; t u H e f t u o f i M O A e J I H c c o c p e A o T o I I e H H b I M H n a p a M e T p a M H
! , , ' I f l  CTaUHOHaPHOTO nPOUecCa'

OAHar<o n i r6otou i l i i i  rpaKr ' r {ecxHf i  l iHTepec npeAcTaB"I f i -

I.OT H eJiH n eir H tt e 3 a KO H bl yn-p a B,,'I eHHfl -H en u u etiulte O11 ep aT6 p bI

F (uenuHeri*oi.  n"o."" l i  at" M.AeJII ' I  Jlyque orBer{arct SuaH-

qecKHM npeACTaBJeHHffM o ABH}KeHHH BoAHofo noToKa, a TaK.

x(e pes.rbHoivl |  BH-A,y HCXOAHbIX XapaKTepHcTHK pycJla peKH'

BoAHoro noroiu-;-;. n. oourHa a:Harr:r^s ue"uuHeitHltx cHcreM

M o } K e T n p o H 3 B o A H T b c f l c n o M o l q b l o H 3 B e c T H o | o B M a T e M a T H K e
p f l , ^ a B o , l i l r e p p a , e c J H B b I X o A H a f l B e , - ' I I i I { H H a g e l n g e f i H o t l C H .

creMbr c, , ' r3oo 3aBHcl i r  or  orAa,TeHHoro npotuj iofo Ha ee BXoAe:

+30
. .  ( .  /  \ . - / t  - \ ;
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Psa Bonureppa ffB/rf lercs ana.norHefi  pn1a Tertnopa, Ho
orHocnrcf i  He x QyHxrlunu (xar pn4 Tefi ,ropa), & K Qynxulio-
Ha"rraM. f lepeuft rrJreH prl ,a Bo"ntreppa xapaKrepn3yer l iaHeft-
Hbte cBoftcrea cucreMbl, etopofi-KBaAparnr{Hbre H T. A., T. e.
TorrHo raK >Ke, KaK H ruteHbt pa3Jrox(eHHfr. B pna TeftJIopa.

C nououbro pa3JrolKeHurr QyHxuuona"{a B psA Bonureppa,
KaK K pa3JrolKeuan { lvHrqnfi  e pn4 TeftJropa, Mo}r(Ho peuarb
3aAar{H uleurHQHKarIHH AJrff  3aAaHHoro, o6orqHo ue6onuuroro
qHCfia I I ; ' I€HOB pa3nOX(eHHfl  pn[a,  npH 3TOM, KOHeI{HO, / IHIIJb
qacrurrHo yr luTbrBarorcf l  uelHseftHble cBof icrea cacreMu. OAHa
Hs raKHX 3aAar {  peueHa n  [39 ] .

Ann se,rpruef iubrx cncreM MolKHo npl iMeHnTb H gpyroi i  nyrb
peueHHr-AoBoJrbcrBoBarbcfl JrHr.ub HaxoiKAeHHeM "uyurueri
MoAe,rrH cpeAr-r onpaHHr{eHHoro rrHc"rra rwoAenerl, oro6paHHbrx
Alr f r .  aHaJrH3a no QusuqecKnM coo6pax(eHnf lM. Taxoft  nyrb aHa-
'rrasa cucreM rrpr,rHrr H B Hacrofluleft KHHfe.

l lpn cpaBHeHHH uoAenelt  qerecoo6pasen rocJreAoBare/rb-
Hsni  l rx aHaJrr{3,  T.  e.  nepexoA or 6oaee npocrof t  MoAeJrH x 6o-
nee c,roxnof i  (nocreneHHoe ycJrolKHeHHe MoAe"rr i r )  .  Taxof i  noA-
xoA o6ecnerruBaeT ryquyto HarrqnHocrb noryqaeMbrx pe3yJrb-
TaTOB, I IO3BOJIf ieT Or{eHHBarb KOJIHqeCTBeHHO BJIHf lHHe OTAe, ' tb-
rybr{  yc"noxHeual i  MoAeJrH. C MareMara,{ecxol i  Tor{Kr.r  3peHHfl
[39]  oH nosBoJrrrer npoH3BoAHTb noucK perr ieH]r f l  e6nnsH Qax-
THqecKoro MrrHHMyrvra QyH*ul l l . l  KaqecTBa, ns6elarn Jror(aJrb-
Hbrx  MHHHMyMOB.

PenpeaeHrarnBHocrb  pacqerHof i  eu6opKn H3MepeHr , r f i  BXoA-
Hbtx BeJIHqHH. B H3yr{aeMblx MoAeJf lx BpeMfl  t  s f lBHoM BIrAe
He BXoAHT B s t rc i ro  napaMerpoB l roAe, ra  .F ,  T .  e .  paccMarpH-
BaIOTCfl  CTaqHOFrapHbre MoAeJrH AJrfr .  cTauHoHapFrbrx AHHaMHqe-
cKHX cr{creM. 3ro sacraBJrf ler  H3 coBoKynHocrn ua6arcAeHnlT
x{t)  or6nparb 1ir f l  aHai lH3a aHcav6lkr  x ! ,J l f l ,  HeKoropono re-
puoAa I ,  e  reueHHe Koroporo  yc / roBnf l  Qopnupoeanwn y( t )  no
x(t)  He 6yayr H3MeHfiTbcf l , ,  a sHaqttr ,  w i lapaMerpbr,  or  Koro-
pbIX 3aBHcHT MoAe/rb F,  t rocrof lHHbt.

B  r {acrHocrL I ,  npu } r3 ,v r {eHHH xora  I I3MeHet , tH f  Bo BpeMeHI I
f rapaMeTpoB HeycTaHoBHBr.reFocf l  IBr.r iKeHHfl  BoAbr HeH3MeHfle-
r , {ocrb orr . rx rrapaMerpoB no Qast iqecr( I rM coo6pax(eHHfiM MoiK-
HO OlKIi.qaTb /' ' lHlIIb A"rIf OTAe,'IbHblX nepHOIOB fOAa, a He BCefO
roAa B ueJroM. f lo:ron1'  orAe,TbHo c. , ' r€J),er nog6apart  napa-
r l leTpbI,  HanpHivlep, Ai | f l .  3HMbl (reIOeol} ' r  nOrpoe) ] t  OCTa,rrbHOrO
nepHoAa ro i l ,a  (o rxpb l roe  pyc , ro ) .  Tax  xax  noArop or  HHiKe-
JreiKau{HX f3C raK}r ie Mox(er n", . ' ruf lTb Ha napaMeTpbr MoAe" ' rn,
TO neprrolbl  fo i la c nocTorIHHbtr , rH napar{eTpaMI, t  MoAeJIH c". Ie-
A le r  6par t  e l r {e  NreHbr r re -npnMepHo c  oAr rHaKoBbiM r roAnopoM
oT HnlKe"rex{arrlHx f3C r{ T. n.
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Taxuu o6pa:ol , r ,  BaiKHbIM 3TanoM HCCJIeAOeaUHft  no HAeH-

raQlrraqun s-nnsercs ycTaHOBJIeHHe nepHoAoB roAa c nocTo'

fHcTBOrv{ napaMeTpoB MOAeJIH. crarnctuxa no H3MepeHHflM

x ( t ) ,  ncnor isyeMaf l  np*  HAeHraQura I IHH,  ecrecrBeHHo,  AgJ IX( '

H i  anQQepenur lpoBarbc f l  no  yKa3aHHbIM nepnoAaM roAa '

i ip " " . " . " " . ^  Qopuaf ib*oro  MareMaTHr{ecKoro  a I InapaTa
a  t , r , o o a u r r L r v  ' , p n r { . r T n R  H a 6 . n n n e n H f t  3 a r p y A -

A i l t l  o l l P g A e J I t r n n n  J  A a J s r r r r u r ^  r r v t , r ^ v A v -

HeHO; MOIKHO .rlKlIIb KOCBeHHO CyAI', lTb O IIpaBHJIbHOCTH CAeJiaH-

"o .o  
n t r6opa-no KaqecTBy pa6or r t  MoAe/ lH B pa3Hble  nepn-

o^oi  .OAu.^ Hanpuuep, oreef Ha BOnpOc o TOM, MOII(HO J.LI
z  y ^  d o  ^ 4  a / o r n r - r  r r . . ,  n A  n u  I r  i l q  n A 6 o q H x  L I  B b I X o A -
o P a ' l  b  u A K n 4 I \ \ J D D T E  r i ' a P q ^ Y r v r  y v r  ' r v A v v " '  - - - - -  r  -

nt* a*r"ft HeAe,rn i l i lvt A.tlf l  pa3HbIX Ce3OHOB foA?, MOX{HO IIO-

. [yr{HTb, l tcnpo6Onae pasude a"I IbTepHaTI ' IBbI H cpaBHHB pe-

3!a1bTzTbl.

Llraw, nycTb ycTaHoB, ' reHa HeKOTOpaa otnacTb no BpeMeI{I4

T, Anf l  xoropol i  cnpaBeA,, ' IHBa AaHHafl  crpyKTypa MoAeJIH'  L l

t [ .Oy . tc f l  pe tunrb  3aAar ly  HAeHr?IQHxaqun napaMerpoB MoAe-

n\t p^'nfl te,T.3atueralt, r{To e I MOSHO BK"r-IIOqaTb KaK UeJIbIe

f lep t roAb l  rOA3,  TaK H,  HanpHMep,  TO. IbKO pa6Ovne 4Hn HeKO-

ropofo  r lepHoAa .^  , . ^ /

a."*ti 
' iVl 

. Tpe6yeusre pe3y'brarbl rlorlyq-aeY.,_ n%6rpan'

napaMeTpbr Mon,eJrH no AaHHbIM LJrf l  eceft  o6nacrn I  ,  qTO,

oAHaKO, MOX{eT 6srrn Hex(eJIaTeJIbHbl i l {  H3-3a TpyAoeMKOCTH

p?.u. t6r .  Kporvre roro,  ueo6xoAlt t , to B 11peAeJlax T sr tAenHrn

b6yuu*ouryrc nocJreAoBareJlbHocrb.  Anf l  nu6opa l tapaMerpoB

MOAe/lH H KOHTpOJIbHyIO [ocJIeAoBaTeJIbHOCTb AJIfl OIIeHKH Ka-

qecrBa ynpaBJleHHfl ,  H conOcTaBJIeHHff  pa3HbIX ruOAelef i '  B o6o-

HX cryr{atx Bo3HHKaer seo6xoAnMocrb snt6opa HeKoropol l  co-

*puur.""ot i  r i iOop^" 
" .  

x( t) ,  orBeqarcuet? baAagsnu rpe6o-

BaHHrrM no o6tevy eu6opxn f i  o6ecneqHBaloqeft  ycJIoBlI f l

pe1tpe3SHTaTIIBFlocr l i .  f loc,r leAHee f loHf l rge o6UeuseecTHo B Ma-

TeMaTtlr leCKotI  CTaTHCTIIKe: COKpauIeHHaf l  eu6Opra AOJIX(Ha

AOCTaTOI{HO TOTIHO npeAcTaBJif lTb feHepaJlbHyro coBoKynHocTb'

noA roropol-r  6yl fen noHHMarb Becb pf lA ua6npAeuHfi .  f lpeA-

craBI4Te,, lbHOCTb XapaKTepH3yeTCfl  Tel ! { ,  r lTo cTaTHCTHqecKHe

NapaKrepHcrrtKH coKpatueHHofi  nu6opxu (uanpnu:-p^ ' .*  tu*o"

pacnpeAeJieHII f l  BepoqTHO'ctet?) Oreeuarcr reHepaJIbHoH COBO-

KyrrHocTH.
Paccrrorpt tvt  B Kar iecTBe npl4Mepa nlr6op g'Jr f l  HSeHTHQH-

Kar{tr6 He o6qe.o u".no M cyt 'ouHblx rpaQHxon Harpy3oK f3C

r- ieKoTopofo coKparqeHHofo u,ranu m. ho,rraraent,  r r ro BCe M

rpaSnroe t t l v te to r  t lpHMePlo  paBHble-Bb ipa6orxH f3C '  ro rAa

BXoAflurue B \{HoiKecrBo M rpaQi'rxH 6ylyr pa3JIiTlrbcff JIHIIIb

BHyTpt rcyrouno l ' r  HepaBHo$(epHocTb lo  Harpy3oK l '3u ,  I ITO TaK-
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>Ke BJrHfleT Ha pacrreTbr HeycTaHoBHBIIIefocfl  ABHII(eHHff BOAbr.
3ry nepaBHoMepnocrb rpaQHron 6yler 'r  xapaKrepH3oBarb, Ha-
rpHMep, roeQQauuegroM HepaBHoNrepHocrH Harpy3oK

?:iy'r..- o*lNo",

n r n  A i  ? r  , r - 7
I A r v t s c m e x  t r  l Y r g c -  L U U I 5 t I U I . E t I - 1 , H U  M a l K U K M a J t b f a X  n  U p e A -

Hfff i  qacoBafi HarpysKpr f3c.
ffonalaeu, rrro roJrbKo xoeSQHrIHeHrbr T xapaKTepu3ylor

HepaBHoMepHocTb fpaoHKoB Hafpy3KH, a nocJreAHflf l  BJrHfieT
Ha pacqeTbr HeycTaHoBHBruerocq ABHiKeHT{fl BOAbr.

Crponiu no M roqKaM KpHByro npororrx(HreJrbHocrn D,nfr
3HaqeHuf i  T (pHc.  6.4) .  Ha ocHoBe eroro rpaQaxa or6apaeur
3aAaHHOe pacqeTHoe r{Hc/to cyToK m TaKHM o6pa3oM, r{To6br

KpHBbie npoAoalKHTeJrbHocTH,
iiocTpoeHHbre p a3AeJrbHo no
M Lr m rorIKaM, coB[aAaJIH
(nrr6paHHme rn roqeK noKa-

.3aHbr Ha pHc. 6.4 nyHKrH-
poM) .  l lpn  oroM cpeAHHe 3Ha-
qeHHfl  Y,  noAcqHTaHHble no
M H m, AoJr>Nttbt coB[aAarb
(noxasare.ri l HecMerr,eHHocrH
or IeHoK) .

l lp"  HeAocrarKe oKcnepf i -
PlIc. 6.4. KpHnaa npoAorr)KHre"rrbHo- lv{eHTa.TbHbIX AaHHbIX ueO6xO-
crH ronc[r l lqqr.reHrcB HepaBHoMepHo- AHM qeJIeHaIIpaSneUHltf I  BbI-

crl{  Hafpy3oK 
6op 3KclrepnrureHroe (Ha6nro-

eeHnf i ) .  B  oroM cryqae raK-
iKe r{e;recoo6pasHo nocrpoHTb aHaJrornr{Hbrr l  pac.  6.4 rpaQux,
Ho y)Ke Ai l f r  Harpy3oK oHeprocncreMbr.  f lor ianas cnebHylo
I{OppeJrnr lHoHHyro cBf3b Me}Kny Harpy3KaMH sHeprocHcreMbr
u f3C, Hecr ' rox{Ho no rpaQHKy rrpo;1oa:r iKuTeirbHocru Harpy3oK
gHeprocucreM Ha3Barb  HcKoMbre  m rpaQraxoe Harpy3oK fOC.

PaccvrotpeHHbre Bbrr le npHeMbr MoiKHo npeAcraBHTb H
o6ocnoears crporo B TepMr{Hax Mareyaraqecxoi l  crartrcr}rr{H,
l rcno.nb3yf MeroAbr ntr6opouuort  or{eHKri  napaMerpoB.

Kpnrepnr.r  KarrecrBa u4eHrnSHKaL(HH napaiwerpoB MoAeJrH
pacqeTa. Mox<iro yr{a3arb MHo}KecrBo KprrreptreB Kar{ecrBa
uAeurHQ HKar\HH nap aMerpoB MoAe,rH : rrHHrrM LrcaryLrH no ntr6op-
Ke m cpeAHe83seueHuof i ,  a6co.r iornof i , ,  cpeAHer(eaAparrrr{-
t tor l ,  a6connruol"r  B cropoHy 3aBbnueHi{q,  a6colrorsor l  B cro-
poHy 3aHHlKeHHfl  f lorpeurgocref i  n g.  Vxagauusr i r  cnHCoK Kptr-
Tepr.reB Mox<Ho 6slrro 6nt Aono.rrHrirb r.:prrreprreM [o aMnJIHT\r;re
) : tpoBHeI? (pacxo. loe) BoAbr.  B pf l . le cJvqaeB ocHoeHoir  HHre-
pec .{Jr f f  npaKTriKir  npelcTaBJrf l }oT nofpeuHocTH pacqera ypoB-
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Heft BOAbI ' IOJIbK6 B qacbl MaKCHManrnOft Hirr4 MHHpIManluOft

Hafpy3ol(,  I4JTLI Ha BeTBIi nOAbeMa plf l I ' , I  CIIaAa Harpy3oK.

TaxHu o6paeou, 3aAaqa raAeuruQHKaqHH i lap-aMeJpoB -

r t rnuqnaf l  MHoroKparepna/tbHan sag,a'{a (cU. rJI .  2)  -  Ann pe-

IrIeHHfl ee OSnrqnO est6ltpaercn OAHH xpHtepltf i !rc BbiLIIeFIa-

3BaHHbtX. Bui6op KpLITetpHf l  onpeAeJl f leTcff  Ha3Har{eHHeM pac-
n  n .  r r 4  r r r a  6 o n o + n < r  r r n l r r p n p r r i  M t T r { I , T M H 3  A l l w w  c D e t r H e -' i t r l d t  . F 1 .  A .  E l r ' 1  q u + \ ,  v v y v r v , r  r \ y r r r  - f

KBaAparHqHo[ norpeulHocTLI.
D,n^ 3a.(aq nlenrHQ t4K1qug napaMeTpoB MOAe/leIl Ha6JIIO-

AaeTcf l  cta6as. H3MeHq[BOcTb B O6IUnpHol? 3OHe e6r ' IHsH onTI{-
? , ^ r , - n ^ " d  r / a r r a ^ d D q  r  a  r J i l / r a a r \ / r  n 6 n n O f W  H A  l . H I I e D r [ O -

I Y I J V I Y I d .  I \ y - r r r E Y r r ] r  r \ q a v v r p q r  r .  I

BepXHOcTH I IeJIeBof i  QynxU HH THfla <(nr ' IaTo>. B TaKHX cnyr lafX
geO6XOAlt tvt  aHa, ' I I I3 nO HeCI(O.r lbKl{ i \ ' {  KpHTepl ' I fM'  yKa3aHHbIM

Bbr[ Ie,  B nOpf lAKe HenorOpoft  HaveqeHHott  n lpHOpHTeTHocTH'

T . e . B n p e A e J I a X < < I ] J i a T o > > n o n e p B o M y K p H T e p H I o H y x ( H o B b t .
noJrHf lTb oI iTHMH3aUHTO no BTopoMy KpHTepl{rc 14 T. A.,  a 3FIa-

vrr ,  6Onee nOJIHO l I  BCeCTOpOHHe O6OCHOeaTb napaMeTpbl MO-

Ae/rH. Taxne B03t!{oX(HocrH Aaer JIHIIIb lIcno,IIb30BaHHe Ailfr

uAeHruQ HKaI\HLI o nrnll{ H3 a uHoH }I bIX M eroAo B.

Haluqne 3OHbI (<n"r taTo>> B 3aAaqax nlentnQHKAL\Hw r lapa-

MeTpoB IwOAenefi HeycTaHOBI{BUerocff ABHiKeHHf BoAbI cB}I-

A e T e , ' I b C T B y e T O T O M , t { T O A T I { 3 a A a q H O T H O C f l T C f i K K J I a C C y
He6oppeKTHbtx  3aAaq (q ' r .  rJ I .  2 ) .  B  TaI ( I IX  saAaqaX,  c rporo

roBopf,  c, ' IeAyeT npoH3BoAHTb pefyJlspH3al{HFO pe[IeHpIf l '  T.  e '

HaKf iaAbIBaTb HeKOTOpbIe cBf lsH Ha onTHMH3HpyeMbIe l lapa-

MeTpbt. BIaA erux cBf3eft IIeJIecOo6pa3HO OnpeAeJIsTb IIHAHBII-

A y a " I I b H O , I i p l l M e H H T e J I b H O K K O H K p e l S b I . M 3 a . a , a q a M , c y q e T o M
AOnOJTHHTeJTbHbIX TeXHHqecKHX qenef i  (ctr .  r r .  2)  '  ,

f lpHvrepor"r peryJIflpH3al{HH MOX(eT 6slrs Co6.nrcAeHHe

ycf iOBaf i ,  qro6sr nns pa3HbIX Ce3oI{OB rOAa napaMeTpbi MoAe-

JIH OCTaBa.r tHcb HeH3lueHHblMlI .  f IpH SToM He cTaBI ' ITCf l  BOnpoc

o6 o6nsare. [bHocTu yKa3aHHoro ycJIoBHfl :  ero cJIeAyeT co6I lo-

AaTb /lHlIIb B TOM C/'lyqae, KOrAa He H3MeHfleTcfl KpHTepHIi

KaqecTBa.
B saAa.Iax H,1et{rnQttnaUw4 napaMeTpoB MOAeJIH r iacTo pe-

r i laeTgg 3aAar{a nO yTO'" lHeHlI lO HeKOTOpbIX 3aBI ' ICHMOCTefr,  nO-

JryqeHHbIX HeToqHo Ha OCHOBe HCIIO"TIb3OBaHHfl  QaxutuecKIIX
MaTepga;- IoB. l lp l lnepovt 6y4er KpHBaff  ,cBn3H 

pacxoAoB w

ypoBHett BoAbt A,-' i f l  craUnoHapHbIX ycnoBHi4. B ranux c"'{yqaflx

o6sgare.rnFlo Hy)KHa pery;rxpH3al lgs peueHnf l ,  qTO6bI He r to-

. ryrr6Tb cnyuar iHoro pas,r l tunn paccrIHTaHHOft H HaTypHof i  xa-

paKTepHCTHK (paSluvge AOnyCKaeTcf l ,  eC"l I I  OHO CyUIeCTBeHHO

cHr{3LI; ]O QyUXqltrc xauecrna) .
Mo:ern N{or}'T corrocTaBJrfiTbcfl IIo TeM ]Ke KpHTepHIY, qTo

yKa3brBa.,THcb Bbrrue, Ho Ha nOnepouHol i  eu6opre.  OSriquo

qe"r lecoo6pa3Ho paCcqIITbIBaTb pa3f iHr iHbIe Kpl{TepuII  KaqeCTBa
l q l



(cpelHexBaAparnqHbre orxJroiieHHfl., cpe.qHee no MoAynrc or-
KroHer-rae H T. n.) ,  c reM .{eo6bl  Aarb BogMo}KHocrb rexHo,rrorv
Bu3yaabuo 6o,ree BcecropoHHe conocTaBuTb MoAe/IH.

floc"rye eu6opa Bw!,a H crpyKTypbr MoA€,r'rH H oqeHKH ee
napaMerpoB r{e/recoo6ipasHo or{eHHTb I IorpeuHocrH MoAe.r iH,
r{To flyqure Ae/'rarb Ha o6selaHeuHofi (o6yuaroureri }r f ioBepoq-
uol i )  eu6opxe. Ha ocr{oBe cpeAHeKBaAparprqHoft  norpeurHo-
cTH o Hecro)fiHo oIIet{HTb AoBepr{Te"'rlurtr:r I lHTepBaJr norperu-
Hocra Lg B pacqere U, orBeqarculnf i  uexotopof i  AoBepnTe" ' rb-
nor? Bepof lTnocra:

i  ̂ a | 4t (p, k);-r ,

rLe k: n-li n - .unc[ro lrsuqpeunr?; p - Aosepr.rrerbr,raq Be-
posrgocrb; t  (p, k) onpeAe/rf lercr no crer{Halrtuoi i  ra6nHue
L56], cocraereHHoft c r4cno",Tb3oBaHr.reM pacrpeAeJreHrrf
Crnrclesra.

AAanri lsFrac MoAeirn. B nplrBeAeHHbrx 3a!,aqax B Aeficren-
TeJrbHocrrr paccMarpaBaercff Hecrarlnouapnurt o6text, napa-
Merpbr Koroporo H3N,reHnwicq Bo Bpel\{eHpr. BuAeaeuHe B npe-
,qeJIax roAa o6nacrer? npnuepuoli  crar{HoHapHocrn o6tenra
Bbr3brBaer onpeAeireHHbre rpyAHocrH KaK B qacrK BbrAeJleHprf l
HHTelpBaJIoB cTaqHOHapHOcTH, TaK u B qacTtr cTpyKTypbr Ma-
TeMaTHqecxol 'r  MoAe.nH, KoTopyrc BbrH)/xiAeHHo npHXoAHTCfl
ycJrolKnflTb.

I .ns gKcruryararrproHr{brx 3arau, oco6eHHo AJir 3aAaq Kpar-
KOCpOqHOfO n"rraHHpOBaHHfl  H OnepaTrrBHOrO Vf ipaBJreHHfl ,  r {e-
.necoo6pa3Ho HenpepbrBHoe y roqHeHrre  napaMerpoB MoAeJrpr  Ha
ocHoBe HC[o./ ' tb3oBaHHfl  aAarITLrBHbtx iuoAeneu, r ioTopoe npo-
H3BoAlrrcf i  B npoqecce pa6oru o6texra MoAeJrHpoBaHaf l .

B aAanrnBHbi.x MoAe./ ' r rx rrHc,to o6utax napaMerpoB pr yroq-
HHeMbrx,  B r iacrHocTn, Mox-Ho 6es yruerp6a AJrf l  Tor iHocra pe-
rueHHfl  cAeJlarb MeHbitrprM. Llacro or(a3brBaercf l  BbrroAHee npn-
MeHfiTb oArin yHr.rBepcanlslrft aAanrrteHlrir a./ 'rropI.ITM BNrecro
cepHH crar{HoHapHbrx ruoAelef i .  B aAanrt iBHbrx aJrropHTMax
Mox(Ho TaKlKe HcrroJrb3oBarb MeHbrrree qHcJro roqeK Qaxurue-
CKHX 3aMepoB Ann n4eHraQHKarrHH. VqHrueas MeHb[rHe Ba-
pI{aI{HH BxoAHbrx [epeMeHHbrx,  Mox(Ho npHMeHflTb nnHef iHyro
Mo,u,e/Ib Lr !,Jrr, He;ruuefiHrtx o6rexroe. AAanrltsFltre a/tfopltr-
Mbl Hrvleror 6o"rruryro noMexo3aulHrqeHHocTb rr  npocToTy yqeTa
,f ,onoJlHHTeJrbHbrx Qaxropoe. OHlt  Moryr orpa6arbrBarb c no-
I , IOUIbIO nOCTO-t lHHOrO qJIeHa i l IeA" l IeHHO l l3 lv leHf IOUIHeCf l  He-

y'qreHHbre BXoAHbre eosAerlcrBlrfl..
Pasnaqaror  c raqproHapHbre  H Hecrar { r roHapHbre  aAar rHBHbre

ai ' r ropHTMbr.  Bropnre B orrr tqHe or rr€lpBbrx f lBHo coAepiKar
B KaqecrBe napa\,rerpa Bpelr f l  HnLr pr3BecrHbre QyHxual.r  Bpe-
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MeHI4. AAanrHeHHe aJIfOpHTMbI' HCIIOJIb3ytouiHe Afifr yrorrHe-

HHs OUeHOK napaMerpoB p$yJlbTarbi  oAHOTO 3KC[epHMeHTa'

I{a3blBaIoTcfi 0AHOIIraroBbIMH, a HCrIOJIbSyIOIlIHe HecKoJIbKO

SKCnepHMeHTOB - M HOrOI. I IaroBbIMH.
f l furrreHHTeJIbHO K HaII IHM 3aAaqaM aAanTHBHafl  MOAeJIb

AJtf pacr{eTa HeycTaHoBHBIIIerocff ABH}KeHHfl BOtrbI Ha npeA-

crofqHe w"ryw TeKyUHe eyrKH Ao'r-i)KH6' ) 'To"iHfiTb cBoli ttapa-

Merpbr" Ha ocnoBe HAeHrnQuraUnH tto l-4 npeAbIAylIlI4M cyr'

Kar,r (lnn BbIXoAHoro AHs 6qpytcn npeAbIAytUHe BbIxoAHbIe

.U,Hra). 
'  

B a4antueHofi MoAeJIH AJrfl pacqeTa HeycTaHoBHBIIIe-

FOcff .UBH>KeHHfi BOAbI qe"necogSpa3iig nepefirn K paC'-IeTy H3-

uegesar? no cpaBHeHHIo c rpeAbIAyII lHMH cyrKaMH' HaIIpHMep'

yp;; ; ; t  6seQa, o6y_caoelensux H3MeHeHHnMr4 rpaQgxa pac-

xoAa BoAbI qepe3 f3C.
A.n,anrAeHble MOAeJIH AOSOJIH.SIOT, a He HcK/IFOr{arcT Apyrue

rHnbl uoAeaeft - rocfleAHHe BCerAa 6yayr Hy)I'(IbJ lrrfl AOrIro-

cpor{Hofo nJraHHpOBaHHfl  H aHaJrH3a pe}KHMOB f3C.

Hcnof l rsyeMbre onTHMHsaUHOHHbIe MeTOAbI.  I - IO cpaBHe-

Hf i IO C 3a,[ ,aqaMl{ OnTHMH3aIIHH pe}KI{MOB SHqpfocHcTeM 3AD'a-

qa na,euruQHKar{HH napaMeTpoB MOAe/IH pacqera HeycTaHO-

BHBUIETOCfl ABH}KCHHfi BOAbI C TOIIKH 3PEHHq iIPHM'EHCHH'I

O1rTHMI43aIIHoHHbIx MSTOAOB uelnset lHoro f lporpaMMI{poBaHHs'

flB,rrqercfl 3HaqHTeJrbHo 6onee npoctoft. Bo-nepBbIX' HeBeJiHKo

rrHCflO OrpaHHqensr i  Ha He3aBI4CHMble Lr 3aBHCHMble nepeMeg-

Hbre. f lo>ranyit, uau6oJlee SJIOIKHbIM orpaHHr{eHHeM Ha 3aBHc?I-

Mbre nepeMeHHble B 3THX 3aAa'

Aonycrunaltf i BHA KPlIeoIi ceqen

noJrHHoMoM: Ao,T)KHo 6ur l  L
d(

Hee -  npH orcyrcrBl l r l  noAnopa

oFpaHHqeHpie,  ecTecTBeHHO, yt IHTb{BaeTCfi  JIHIUb TOrAa'  KOrAa

npit 
"a.HrnSHrauuH 

npoH3BoAHTc' yroIIHeHHe xpueofi cBg3ri '

Kpeeyrc ceni t4 UeJlecoo6OagHo at1npoKcpIMHpoBarb opToroHaJIb-

HbrM IoJTHHOMOM H AOOnpeAeJIf lTb l lpHpaII IeHHe no cpaBHeHHIO

c xpreof i ,  nocr lpoeHuof i  no QanruuecKHM Ua6nrcAeHHtlM.

Enn H^enuiqr4Ka.u.ww napaMeTpoB HCnoJIb3oBaJIHcb rpa

AHeHTHbIe MeTOAbI o11THMH3at{HH. f lp"  HaIHr{HI ' I  Orpaggqeugf i

Ha 3aBHCHMbIe nepeMeHHble peKoMeHAyeTCfl  MeTOA npoeKIIHH

rpaAr{eHTa,  paccMoTpeHuuf t  ;  rJ I .  2 .  B  3aAaqax 6es  orpaun-

qesnfr  Ha 3aBl icHMble nepeMeHHble UenecOo6pa3f ibI  MeTOAbl

conpf >KeHHbrx rpa/[[IeHToB HItLr AaeliAcoHa - @.neruepa -

f layenna [65 ] .
VxagaHsrie MeroAL,l HMeIor npelaMylqecTBo nepeA o6Hr{-

Hbrrv{H rpaAHeHTHbIl t {H MeToAaMH (Hanpuruep, cxopethruero

cnycKa),^ nocroJrbKy ueJreBaff  QyHxunn HMeeT qacro oBpalK-

H,vro cTpyKrypy.
r 3-3433 1 9 3



MoxHo corrracurbcff c JI.  C. KyuueHrou [39], qro oBpa)K-
Har crpyKrypa runeproBepxHocrn qefieeofi  Qynnuar.r nan6o-
Jree qacro trpoflBJlfiercfl rlpH HaJIHtIHH canrHofi KopipeJIrIIHH
(o,u,naxo He o6ssareanHo nuHefinoft) MexAy napaMerpaMll.
B raxux cayqaffx MolKHo 6rtno 6rt, ycraHoBHB QynxunoHaJlb-
HyIO CBfl3b MelKAy STHMH napaMerpaMH, CHH3HTb I{HCJ]O He-
H3BeCTHbTX f iapaMeTpoB MoAeJIH, HaIIpHMep, TaK: I .Jr f r ,  cepHI4

QHr<cnpoBaHHbIX 3HaqeHuft  nepnoro napau{erpa 11 [poH3BoAHTb
ra4eHrnQnKaqarc H HaxoAHTb onrplMaJlbHbte 3HaqeHnff  Apyrnx
I IapaMeTpoBi r / " r ,  f  .1,  . .  . r  fn.  , [ I ,a.nee DefpeccHoHHbIM aHa/IH3oM
BbrffBJrflTb cHJrbHbI€ cB.ff3H /r1 c KaKHM-TO Apyrsvr (UnA ApyfH-
MH) napaMerpaMH. Auanorar lHo f loc, ' teAoBareJlbHo npoBepf ler-
c f l  cBs3b napaMerPA fz ,  f s  . .  .  c  ApyrHMK rapaMerpaMH"

6.2.  ynPOuIEHHbrE (HHXEHEPHbIE) IvtETO.l I ,b l  PACqETA

MoAenn pacrrera yponnef i  HH)KHeFo 6te$a n crBope fAC.
We 6onurroro qucJra ynp_oureHHblx MeroAoB AJIfl aranIssa rtpn-
HflTbr JIHtUb MerOAbl, OCHOBaHHbIe Ha I{CnOJIb3OBaHHII 9KCnO-
Henr{f laabHoro 3aKo;{a I , I3MeHeHnr ypoeuef i  nrpH cKaqKoo6pae-
HoM H3MeHeHHH pacxoAoB BoAbI.  3rH MeroAbI HMeor r{erKoe

QHsnuecxoe o6ocHoeaHL{e H saH6onee qacro npHMeHsIoTcs
B r IpaKTHKe pacqeTa H aHaJIH3a 3HepfeTHr{ecKHX pe} i (HMoB
f  3c.

3aAa.ra pacr{era pex(HMa HeycraHoBHBluerocn ABux(eHHff
BoAu AJrr  crBopa f3C Qoprvrynupyerct  cJleAyrounu o6pa3oM:
3aAaH xoA H3MeHeHHfl  pacxoAoB B saxnul i  6neQ Q"a(t)  no
qacoBbrM unw 6onee MeJIKHM HHTepBa/IaM BHyrph cyroK, Tpe-
6yercx paccqnTarb H3MeHeHHfl yipoeireft HH>KHero 6teSa
Z"a(t) c yr{eroM HeycraHoBnBlrlerocfl ABH}KeHHfl BoAbI no reM
xe HHTepBaJraM BpeMeHH.

MeroA oKcnoHeHr ocHoBaH Ha AByx ynpouarculnx npeA-
noJlox(eHnrrx.  Bo-nepertx,  ycraHaBJIHBaercf l  3aKoH H3MeHeHHfr
ypoaHeri  BoAbI npH eAHHHT{HoM cKaqKoo6pasuot" t  H3MeHeHHH
pacxoAoB BoAbr.  Bo-eropl tx,  H3MeHeHHfl  ypoaHeri ,  o6yc"non-
JIeHHbre HecKoJIbKHMH cKauxoo6pagHblMn H3MeHeHHflMH pacxo-

AoB BoAbr, cyMMHpylorcfl (Hcnons3yercff npHHI{Hn cynepno3H-
U H H ) .

Taxau o6paaou, ocHoBHbIM B arHX MeroAax qBf l f lercf l  3a-
KoH H3MeHeHHn yposHeft  BoAbI npH eAHHHqHoM cKaqKoo6pas-
HOM H3MeHeHHH paCXOAOB BOAbl.

Ha puc .  6 .5 ,a  [oKa3aI Io  cKaqKoo6pa3Hoe H3MeHeH[ Ie  B  Mo-
ueHr /o pacXOAa BoAbI oT Q"or AO Qaoz; npeAnoJlaraeTcf i ,  qTO

sTI4 pacxoAbl BbIAeplKHBaIoTcfl npoLo/I)KHTeJIbHoe BpeNIn (co-
orBercrBeHHo B repHoAH t l to  H t l to ) .
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Psc. 6.5. H.nnncrpauna' xola HsMeHeHsfi
yponueft HHlKHero 6neQa [21]:

4-cK?rrKoo6pasnoe lIsMeEeI{He pacxoAoB ao{U; 6-

xon ne-uenesnft ypoaref, HH:rHero 6re0a

Ha puc. 6.5,6 noKasan xoA H3Me'
HeHHfl ypoenefi  BoAbi Bo BpeMeHH: Ao Z*6-
MOM€HTa ts ypOBHH OTBerIaf lH yCTa' Zs6*z

HoBHBIIIef icf l  Kpt{BoIi  cBfl3n w 6n.nu

paBHbI Zs6at (Qt{ur) ,  Aanee f ipoHsoII I -
Jro Bo3DacraHHe ypoBHeli z,to H Cnycrfi
KaKoe-To BpeMs 6u.uo AocrHrnyTo
sHaqeHHQ zn6*2, oTBerlalol l lee KpHBoft
cBfl3a ypoBHfi rtpa ,[,pyroM pacxoAe BoAbI QHoz. Torg,a ypoBeHb

BoAbI Z"a(t) npw tTts 6ynet onpeAerlen raK:

Z*o( t )  -  / , ^6* (Q"or )  +L2.6( t )  .

Heo6xoAuMo ycraHoBnrb 3aKoH H3MeHewvtn Mr6 (/) -eo Bpe'

MeHH, ecJIH H3BecrHo, tITo npw t-to HM€eM LZ^o (i )-0 a nph
t + a  L Z * o ( / )  :  Z a o * ( Q " o s )  - Z ^ a * ( Q " o t ) .

B t6] np.eAJlox{eHo HcnoJlb3oBarb eKcnoHeHqnanosuft 3a'
KOH HsMCHCHHf i :

/  - t \

az,au) -- lz^a*(Q"oJ - z waq(Q-0,) l  (  t  -  
" '  

) ,

rAe / - nper'tn; i" - ueroropurft napaMerp.
B. M. fopHulref iu [21] npeAnoJroiKr{Jr, qro cHaqafla npo-

HCXOAHT CKaqKOOopaSUOe I , I3MeHeHHe ypoBHf i  BOAbI :

LZ*  ̂ o  ( t )  :  K IZ *u* (  Q"oz )  -Z  ^o*(Q"or  )  ] ,
rAe K- HeKoropsui napaMerp.

l locnelyrcu{ee H3LIeHeHHe ypoBHfl, TaK >Ke
rrpoHcxoAHT no SKCnOHeHTe

LZ:6 0 : lZ,*(Q*0,) - Znao
- ' \

- e  ' ) .

Cxeua, npeA/IoiKeHHas B [21] ,  HJIJI I ,ocTpHpoBaHa Ha

puc. 6.5,6.-  
l lpn c;rol6goM rpaSHxe ronycKoB Q"o(/) '  ucno"r lb3]r l  I IpHH-

rllrn Crv[ep[O3HI{Ht4. Lt noJlarafl I:COflSt U ,(:COnSt, HeCJIOX(-

Ho no"ryyqgrb peKyptpeHrHylo Qopvtl '"uy ,4,JIfl onpeAeJleHufl ypoB'

un  2"6( t )  B  f i ro6ot l  MoMeHr  npeueun / :

z,u(t)- ztreav - At)+K IZ**A) - Z,,aG - Al) l  +
6 t

*IZ*6G - Lt)  -  Zatp(/  -  A t) l t  T.  (6-4)
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Qopuyna ganucaHa Ailfl. pacueron iro xoseqnri* asrepsr_l
Ji&ru =BpeMeHH Lt. D,ns onrpeAerreHafi ypoBHfl Zro(t) ro irqfi,
Qoptyqe npon3BoAflrcfl c/ieAyroqne on'epaqHH:

a) 6eperca ypoBeHb 216*(t_\t) B npeArrrecreyrculnft Mo-
MeHT no craqr4oaapuofi  xpaeoft cBfl3n;

.6) lo1aBrrnercfl rurerl KfZ"u* (t) -Zra- (l-Al) I , Bbrpa-
}{?lorI{Hri_._cKaqKoo6pasnoe Hsi.{eHeHrre ypoBHfi BoAbr npH H3-
MeHeHHlr pacxoAa QHo- B nepHoA or t-\ t  I :o'  t ;

A f

n) Ao6aenBercn creH lZ^oU - At)  -  Z*a*, f t  -  Lt \ l  e-T _
Bbipax(arculuit [ocreneHHoe SKCriOHeHrIHaJrbHOe npa6nuxeHHe
AeficrenreJrbgoro xoAa ypoenefi K crar{r4oHapHoMy.

PaccuorpHvr QasavecxHfi  cMbrc"{  yqera cxaqKa ypoener l
K+o- @opuy"rra (6.a) sanucaHa AJTf l  KoHerrHbrx HHrepBaJroB
BpeMeHH. BrOpoli qJreH erofi Qopruryntr AoJrlKeH 3aBHCerb or
3aKOHa r{3MeHeHHs pacxoAa Q*o BHylpu HHrepBaJra Lt  oT
t-Lt Ao t. l lpe4nonolKnM, rrro H3MeHeHHe p^uc*oaa Aeno
npon3orrrJro cKarrKoM B Har{aJle HHTepBaJIa Lt, TotAa B Terle-
uae Ar nycrb 6yaer npoHcxoAHTb H3MeHeHHe ypoBHff BOAbr rro
Hexoropor? sKcrroHeHTe c napaMerpoM Tr,  TaK KaK MTHOBeH-
HOC HsMCHEHHE YPOBHff 6ICQA B CHJIY CrO AHEPIIHOHHOCTE HE.
Bo3MoxHo. TorAa eropori qJreH Qoprrry.rru MoxHo Batrucarb
T A K :

K IZ"a*(t) -- Zuoa (/ - A/)l -

(f)  -  z*a(t - .  A/)1,
I  - o t \

- \ l - e  , ' ) [ z * u n

oTcnAa
L t.._

a  I r

A - t - e (6 5)

PaccuarpnBaf i  Qopnay"rry (6.4) B r IeJroM, MolKeM 3aKrrro-
rrHTb, qro npH H3MeHeHliH ipacxoAa BoAbr Aef icrnare.nuutrr l  xoA
H3MeHeHHr ypoBHef i  . r ryuure annpoKcHMHpyer cyMMa AByx oKc-
noHeHT, r{eM oAHa 3Kcr ioHeHTa. f lpnHsrne neDeMeHHoro T
(pexor 'aenAauaff  H3 [6]  )  raKx(e He 6yaer orpa>fam AeftcrBrr-
TeJrbHoro xoAa QusnvecKoro npoqecca.

B  n p u M e p e ,  r p H B e A e H H o M  B  l 2 l , c .  1 2 6 - - 1 2 8 ] ,  n p n  p a c -
qeTe nO qacOBbl i l {  HHTepBaJIaM napaMeTpu r ( :0 ,2  p t  T-  16 , { .
Ecnu BocnoJrb3oBarbcf l  (6.5),  ro HecJrolKHo naft tu Tr-5 q,
T.  e.  B HaqarbHuft  nqpnoA HAer 3HaquTe"- ' rbHo 6onee 6ucrpuft
npouecc npu6nHxeHaf i  HecrauaoHapHono ypoBHrr BoAbr K cra-
I {HoHapHoMy (c  T t ) ,  3areM npoqecc  3aMe.4Jr re rc f l  (Tz}T t ) .
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tlro6st npntttu K cxeMe, npaBeAeuHol't

e r  B 3 n r b  K -  |  - ; T  ( H o  H e  ( : 0 ) .

B [6],  " 
(6 4) creAy-

!,nn paccMorpeHHOro

r p H M e p a  ( - 0 , 0 5 ,  a  H e  0 , 2 ,  K a K  y K a 3 a H o  B  [ 2 1 ] .^ 
PaicprorpHM BJILInHHg npoAoJIlKHTe/lbHocTH HrIrepBaJIa Lt

Ha pe3y,{brarbl  pacqeroB no (6.4).  Burue orHecJtu (narc ero

o6nrr{Ho H AeJlaercfi B pacqeTax no KoHer{HbiM Hutepea-nam)

npoacxoAf iu lee B HHretpBaIe Lt  H3MeHeHHe pacxof l ,a AQ3o K

Haqary HHTepBa/Ia H TI9JIyqHJIH K-0,05 u Tr:5 q.  Ecnn

"et.*6"He 
AQ"o nporsof ia-er s KoHqe IrHrepBa/Ia Lt  (Hanpn-

MoM pa6oru. B raKux cf iyr lasx peKoMeHAyercf i  yMeHb[Iarb

3Har{eHHe A/:  t rpn pacqerax cyTot{HbIX pe}KHIvIoB ypoBHel l  BoAbI

B HH)KHeM 6reQe f3C Al  o6uqHo Bapbl ' Ipyercf l  B AHana30He
0,25- l  q  (Ann MeHbiuux  L t  Her  ncxoAHof t  uHQopMaqHH) .

M e t o . q  ( < 3 K C n O H e H T ) >  B n e p B b r e  6 t r a  [ p l r M e H e H  K a K  S K C n e p H M e H -

ra.nnsstft npaKTurlecxuft lterOA nepcoHanoU .[lnenporsc uMeHLI B. LI. JTenuua

eule B AoBoeHHbre for,bl. Pa6otoft pyKoBo.u,lln A' O. CeftQy;ua' pe3yfibTarbl

pa6oru He 6ulu ony6auxonaHu.. B 1948-1950 rr.  B. lvl .  .r ' locl l44l Ha

ocHoBe ynpOutenuli  ypanuenuft Ces-Beuaua u nepexoAa K re,rerpaQHu'tt

ypaBHeHHfiM TIOJIVqHJI peUIeHHe B BLIAe CVMMbI HaqaJIbHOFo CKaqKOO6pasnOCo

u 3 M e H e H H f i y p o B H f i c n o c n e A y p u l ' t M n J I a B H b I I ! I l | 3 I v I e H e H H e M , 6 . n H 3 K l t N I K S K c .

IIoHeHIrHanbHoMy. On raxxe AoKa3aJI, r{To nocroflHras' BpeMeHu grofi axcno-

HeHTbI -  nepeMeHHaf i  Be. i IHqHHa, 3aBHCf I I laf l  oT cKaqKa pacxoAa'  paccTof -

Huf l  cTBopa oT f3C H T.  I I .  Heroropan lCJoX(H€HHocTb pexoueunaUnft

E. M. JiOcs IIOBJIHfi; 'I3 Ha To, qTo B npeAiIoiKeHHoM HNI BIIAe MeToI He

Hatilen npHMeHeHHfl. O pa6ote A. l l. Spac,raBcKoro [6] ' BblnoJiHfBrueiicq

B ro x(e BpeMfi ,  qTo H pa6ora E.  M. JIocR, a TaKX{e O pa6ore B.  M. fOpH-

uref isa [21]  peuu ul ra Bblue.

O,luarO BO BceX oTMeqeHHblx pa6OraX MeTOAbI u, teHrt t ( r i i -

r iaql l I . t  n i l f r ,  oqeHoK HeH3BecTHblx napaMeTpOB uOAelei t  He LIC-

noJ'rb3oBa,r- tHCb. f lpnrueueHge 3TI4x NIeToAoB 6uno HaqaTo Bo

BHI,{1.13 -  BU fTy [ i0] .  Oso no3eor lHr lo yBer lnr{Erb r{Hc.r ' Io

f iapaMeTpoB MOAe, ' IH ,  qTO AaJIO BO3MOIKHOCTb TOqHee yqecTb

peaJrbHylo KapTHHy pe)KHI{a BoAHoro nOTOKa. EuaO npeA.r lo-

x ieHo 6para rapaMerpu (  w T pa3HblMlI  AJI f f  nep?IoAoB t loA;e-

N{a w CnaAa l tpOeneft  BOAbI;  qHCJIeHHble 3KcnepI{MeHTbl nC-I-

TBepAHJIH lpa3", ' IHqHe STHX KOHCTaHT AJIF. '  yKa3aHHbIX nepHO,l 'CB'
'B 

l2 l ' rcwa 6orree o6uas 3aBHClrMOCrb K H T or H3I ' ie '

HeHHfl  ypoeneft  Bo.1bl .  PaCCuOrpHu 3Ty CXeMy' BBeAf EJn
t97
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Hr{Bae!{bre Ha ocHcBe peHerrrrE saAa'-iEi HaeHTfi+iiKaiif i i i .

c H M o c r H  ( 6 . 6 ) .

I (paTKoCTH OdogHarreHHs R:e

K- l ( ,+  K, [Z*an( / )  -  Zuw( /  -At ) ] ;
K , + K , ) K > K , ;

R- R. + R,[Z,a(t - Lt) - Zsaa(f - A/)];
R ' + R , 7 R l R , ,

(6.6)

f ; l l€ (0, Kr, Kr, /{s, Ro, Rr, Rz, ,Rs - napaMerpbr, xapaKTepH-
3yrouHe HeycraHoBHBueecfl ABH)KeHHe BOAbr B CTBOpe H Or{e-

C.neayer orMernTb, r{To agnapar HAeHTHQHKauHH no3BoJlfl-
er cylqecrBeHHo yryr{rxarb MoAeJrb, npnqeM noncK 6onee ue-
Jrecoo6pa3r iof i  MoAeJrH erqe He 3aKoHqeH H paccMoTpeHHbre Bbr-
ue MoAe ilH, Brr'.Lruo, 6yAyr yfiyr{ueHbr.

MoAenn pacqera yponnef i  H pacxoAoB BoAbr B orAaJreH-
HoM or f3C crBope HH)KHero 6re@a. Ann pacqera ypoeHelt
BoAbr B orAaJreHHoM c'r 'Bope Heo6xoAHMo cHaqaJra nofiyqnTb
rpaQrrx pacxoAoB BoAtr B eroM crBqpe ("a ocHoBe rpa$ura
pacxoAoB B crBope f3C) u sarer, , t  Ar ' r f l  pacr{era yponneft  npn-
MeHHrb ry )Ke 3aBncaMocrb (6.4),  qro H AJrf l  crBopa f  3C.

f lper ABHx(eHHH BoJrHbr nonycKa no pycJry peKH npoHcxo-
Irr ,  KaK H3BecrHo, ee cABHIKKa Bo BpeMeHH (sanasAunaHae)
pr pacrrJracr l reaHHe. B. E. f lorqxoe yqer roJrbKo 3ana3AbrBa-
Hr.re BoJrHbr,  BBeAfl  napaMerp r  -  BpeMfi  .qo6eranus (on 6pan
[pa3HbrM sTOT napaMeTp E,rr f l  noAbeMa H cnaAa pacxoAoB Bo-
rnr) .  Kcraru,  6nHgxoe K sroMy npeArox<eHne 6nrno cAe, ' rano
r r  B  pa6ore  A.  n .  EpacnaecKoro .

B Haurirx HccJIeAoBaHHflx Anfl, aHaJrHsa nepeMer{eHHfl BoJrH
nortycKoe f3C no pycJry peKH HcnoJrb3yercf l  6o,ree coBeprxeH-
uuft, c scHbrM Qasnuecrarvr cMbrc,/roM lteroA f. fI. KanltHusa
H fI. H. MwnFoKoBa [29] ("rrr.rHefiunrri eapnaHr) .

f .  n.  KanHHau n n.  14.  Mai:rcKoe npHMeHH/rr{  MeroA KprI-
eHx Ao6eraHnf i  (6.3) .  f lp l r  aroM MeroAe npeAnof iaraercf f ,  r r ro

r 9 8

xapaKTgpHoM yqacTKe H Pau iuA i l l v ln  DL/A 'o r  f )  eqr r^s r r re r

yrracroK cruop"a rr o6 oAHHaxoBocrH EpeMeHH Ao6eraHnq "cI

A,'rf l BCeX XapaKTepHbIx yqacrKoB'

Eyaer"r'eaAaBa* ripraev_1- roff.11T,T.^:p:, ii:Ip"tTP,T

rLe  /  H  a t -  napaMerpb l  MoAeJIH '

PacxoL BoAbI B orAaJieHHoM crBope Q.'" rlPH yr{eTe 6ot<o-

eorl npHTorrHocTLI Qo, npaeeAesnor? K sToMy cTBopy' onpeEe-

Jrf lercf i  
"orpu*.r ,1.*  

' (Airs 
i - ro unrepBaJla npeueHn)

Q . . r ; : Q p ;

rAe r - qHcJro HHTepBaJroB nocJleAefictnnx, KOTOpoe onpeAe-

Jrf leTcff  xapaKTepHcTHKaMfi  CTBOpa (reolpernqecKH r+@ ) '

I, lHrepeansr npetregn Af, HcnonlsyeMble AJIfl Sa!.annn KpI{-

soft g,o6iraHlrfl, ASJI)KHbI coB[aAarb c HHTepBaJIaMH 3aAaHHfl

iv.p*"eHnn) pacxoAoB BoAbI- B crBopei3,C H B orAarIeHHoM

;;;p;. no pitiot." Eii"" t2?J npw [2g*5 AonYcrHMo 6paro
Lt 6^nugKHM K rr, HHsqe npH Lt+q HylKHo BBoAHTb nonpaBoq-

Hbre xoaQQuqneHrbl.-  
nupu*6"p t ,  qeJiecoo6pasHo craBHrb B 3aBHcHMocrb or

pacxoAoB BOAbI:
l r j :Tof  t r  Q"oi  i

r r*r t21)rz,

f A € T o , T l , ^ , ; 2 , . . ; 3 - n a p a M e T p b I ' x a p a K T e p H 3 y l o l q H e H e y c T a H o .
BHBl l IECCff  ABII)KCHHC EOAbI B PACCMATPHBACMOM CTBOPC' OHH

noAJIex(ar l i .aenrnQHKa I{HH.
fIpH tl.u,enrHQriKaI{HH naPa

crBope o6otquo Hcf loJlb3yercf l
para orxnoseuuf i  no YPoBHflM
BOKynHocTb HeII3BeCTHbIX napz

R, rpueof i  cBt l3n PacxoAoB vr

MaI(cHMaJIbHoM c.,-I!.I?€ tIHcJIo 
lgg

?

+ I l  P ( i  *)Q*e ( i - i  *r) ,' u  \ ' 2 1. '_ |



I ICI IOJIb3OBATb H HCrIPCPbIBHOC 3AAAHHC L,  CCJIH NPH STOM
noBbrruaercn rorrHocTb pacqeroB (rar KaK B o6rqevr cryr{ae

Ti^!3::y::.1-:,i:y:.1 
yqacrKe MolKer He 6urr r{erroro rrucrra

Karor B Tex cryrraf lx,  KorAa Ha QopturnrpoBanue pex{HMa Bo4_
Hbrx Macc oKa3brBaror BJTH'HHe HepaBHOMepHbre pelK.HMbr I Io.
nycKoB BoAlr  KaK.Ha AaHHOfi ,  raX H Ha BbruepacnonoxeHHofr
fAC H, KpoMe roro,  HHeprrHoHHocrb BoAsrrx Macc B BoAoxpa-
HHiruule flBJrrercfi He croJrb 6o.rrtruoft, vro6tr oHH He yqacrBo-
BaJrH B HeyCTaHOBHBTXeMCT ABHX(eHHH BOAbr. KpOrUe rOfO, cyqe-
crBylor orpalKeHHfl BO.rrH OT pa3flHriHbrx npenarctenfi (n"rro-
THFra, rrrJrro3 H T. II.) r nnunHtrfi HepaBHoMepHOCTH peX(HMa nO
ruHPHHC BOAOXPAHHJIHI. IA.  CNCIYET OTMCTHTb TAK}KC, I ITO HA
HepaBHouepHurl  pelK?iM BoAHbrx Macc, o6yc"rroenessr i f i  HepaB-
HoruepHbrM peiKHrr lona pa6ortr  f3C, Har{JraAbrBaroTcf i  BerpoBbre
croHbr-HafoHbr,  a raKlKe MecrHbre BopoHKr. I  y eoAosa60poB
ryp6aH. l loc"neAnHe Qaxropn o6ycnoeJrnBalor norpeuHocrn
B H3MepeHHH ypOeUeri H o6teMoe BoAoxp aHHJtHtj!., nOsTOMy
HcxoAHa.rr  nuQoprrr  a\zr f l .  AIr f r  perreHHq 3aAaq nAeHraQn-
Kar\HH napaMerpoB MoAeleri oKa3brBaercfl cHJrbHo <<3arxyM"rreH-
Hof i>.

D,nn 6ol l ruux BoAoxpaHHJrHur c 6ontmHMH paccrof lHnf lMr{
Me,aKAy cMelKHbrMH ir3c,  KaK yxe orMeqaJrocb B r .n.  3,  pac-
rierbr yponHeri BoAbr r3c BeAyr rIo craTHqecKHM O6teualr c
HCnOJTbSOBaHHeM 3aAaHHbrx 3aBHCHMOCref i  yponnef i  or  o6t-
eMoB. Ho npu pacqere BoAHoro 6anaHca yrrHTbrBaercs o6telur
BOAbr, HaxoAflulwfr,cs, B pycJre cBepx crarHqecKofo o6teua.
X.nn groro,  KaK ylKe orMeqaJrocb, HcrroJrb3yroTcq BpeMeHa Ao-
6erauprs pacxoAoB, Ho ryque 6parr  KpHBbre Ao6enauwfl ,  yKa-
3aHHbre  d  l2g l .  Ans  p icueroe^ceeo"Ho.o  H roAoBor -o  pery -
JrHpoBaHfi f l  croKa napalrerpbi  L H, r t  o6Hquo Ao[ycrHrvro 6parn
Heri3MeHHbrMH OTAeJTbHO ,II,JIff nepHOAOB MeX(eHH H nOJTOBOAbff;
.B nepHoAbr no/roBoAbfi r{eJrecoo6pasHo craBHTb .tr B 3aqwcr-
Mocrb  H or  pacxoAa BoAbr .  l {aenrHQnKaunq r rapaMerpoa Lwr t
BbrtroJIHflercfl no AaHHbrM HecKo",'IbKlrx npouJlbtx "Ier, Karle-
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crBo srofi u4eHruQHrar\vrvr HHIKe Hg-3a orMeqeHHblx 6onrurHx
norpel l rHocref i  B or{eHKe HcxoAriol i  uH$opMaI1HH.

E ns MaJIbIX BoAoxpaHHJiHIrI c He6o"nruHMI.{ paccroAHLrfl.MH
Mex(Ay cMelKHbrMH f3C HecraunorrapHbre pe)KI-{MbI nposBJIfl-
Iorcf f  r r  B xone6anusx ypoeHeft  Bepxuero 6reQa (uanpnuep,
f3C , I lenenepro).  Ans aHaJrH3a srHX pelKHMoB B KaqecrBe
rv{oAeJrH pacqera ypoeHefr BepxHero dleti la I3C 6una rpHHf,-
Ta MOAe,rIb, OCHOBaHHaff TaKlKe Ha MeTOAe <<SKCnOHeHTbI>>:

LZ,o (t) :  LZ,o (LW,) * K*lLZ,u (LlV z) -

-LZ 'o( i tV ' )  j  *R* i !Zuu( l - i  ) -LZ,o(A'# ' )  I  '
rAe LZ"a(LW1) w LZ"a(LVr)  -  usueHeHnf i  ypoBHf l  Bepxgero
6reQa, coorBercrByrolqne no xpanofi  o6reMoe nplapau{euaqM
o6reMoe BoAoxpaHHJIHuI LlYr r AIVzi Kw rr Rrv - ilapaMer-
pbr r{eycraHoBaBluerocfl ABr.r}KeHnfl BoAbI B BepxHeM 6aeQe
f3C, KoTophre ofipereJlflrorcfl no 3aBHcHMocrrM, aHaJIorHq-
H b i M  ( 6 . 6 ) .

Vpoeenl Bepxuero 6leQa B .rrrc6oft MoMeHr BpeMeHu t
onpeAeJrfl ercfl Bbrpa>KeHHeM

Z"o (t) :/, '6 (t-l) * L^Z"o (t) .

6 .3.  NPAKTHqECKOE NPHMEHEHHE METO,U.OB H AJITOPHTMOB
PACq ETA

Ha ocHose paccMorpeuHblx MeroAoB so BHHHO - BU fTV paspa6o-

TaH KoMnneKc MauHHxbrx nporpaMM, rIo3BoJrf lroulnri  paccquTbtBarb napa-
Merpbl MoAenu (naenrrQuKaur{fi MoAerH no HarypHrtu 4annult) H E^afiee
no ycraHoB.rreHHbrn napalrerpaM MoAens onpeAenrrrb xotr H3MeHeHHff ypoB-

Heft soAu c yqeroM HeycraHoBnBrrrerocfl ABnx(eHHfi BoAbr. 3ru nporpaMMbr
Bne.(peHbr B npaKrnKy 3r(cnnyaraunu ULy E3C CCCP, O,4y Vpaaa, O.[[y
IOra, . I leHeHepro H ,u,pyrnx opraHn3auuri.  I Io nporpaMMaM BbInonHeHbI MHo-
roqHcneHHbre KoJIHqecTBeHHbIe HccneAoBaHHfl,  B ToM r{I. IcJIe u oueHKa ToqHo-

crn nonyqeHHbrx peaylnraron l .

Err.nn npoBe4eHbr pacqerbr napaMerpos Morereft AJrs ceMII f3C Bonx-
cro-Kaucxoro KacKaaa, urecru f3C lnenpoBcKoro H Tpex fOC f layran-
cKono KacKaAoB, rrJecrn f3C, BxoAflrr{Hx B cncreMy IleHanepro, - Borxoa-
cxori,  Hapncxofi ,  Caeroropcxofi , , l lecoropcxorl,  BepxHecanpcxofi  u Httxxe-
cnnpcxorl fOC. nnn oueHKH norpeuruocrefi pacqera yponueft HItlKHero
6reQa B crBopax fOC 6ur;rx npoBeAeHbr noBepoqHbre pacqeru. Ana.nn3 pe-

3ynbraroB pacqeroB ypoaHefi noKa3a.[,  qro MaKcHManbHoe pacxo]KAeHHe
MexAy pacqerHbrrrn u QaxrHrrecKHMH 3HaqeHHrMtt yponxefi BoAbI He npeBbl-
ruaeT l0 70, a cpeAHecyToqHbre no MoAynro pacxox.[eHHf xoae6,nptce
B npeAenax 3-5 % sMrr;lHrlAu xoae6asnfi ypoauefi ro4u, rlro y,u,onneTro-
pfl eT npaKTHKy 3KCnn-vaTaqHH.

I Pac.reru Bbrnongenu II. B. Bofiroeoft.
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B nepnon BeceHHeFu noxoBoAbq no rpe6oaaHHro prr6noro H ce, 'rbcKoro
xoeRficrsa ocyu{ecrBngercrr cneuna.nsHuri nonycK a Hnxgr,rft 6leS Bo,rx-
cxoi i  fOC HMeHH XXII c6e3Aa K|ICC. HaslraqeHr.ren aroro nonycKa
qBJ'rf lercf i  o6ecneqegge rpe6yeuoro ypoBeHHoro pelKHMa a pafioHe Acrpa-
xaHH. .I [ax pacuera xoAa yponner? peKH B arou paftoge no 3aAaHHoMy rpa-

Quxy nonycKa Bo.ubt s HnxHHft 6ueQ f3C raKlKe HcrroJrbsoBarrucb paspa-

T a 6 n n ' q a  6 . 1

Ne noa€povnoro
rpaSuxa cpeAHrrfl no

MOAynIO

6oraunue nporpa l tMbr .
f loa6op napaMerpoB HeycraHoBHBruerocfi  ABHrxeHHfi BoAbr

Actpaxaun nponsBorHncfi  no AaHHbrrvt 3a anpenb - urono lg70
TexbHocrH pacqerHbrx HHTepBanon, pannofr oAHHM cyrKaM.

IlpoBepKa roqHocru pacqeroB ypoeneft [poH3BoAHJracb no
ror xe nepnoA (anpenu - nnHt) 1966-1968 rr.

Anf i  cTBOpa

r .  npH AxH-

LaHHbTNI 3a

0,04
0 , 0 8
0 , 0 6
0 , 0 8
0 , 0 7
0 , 0 6
0 , 0 5
0,  04

C r e o

0 , 1 2
0 , 1 9
0 , 1 2
0, t '4
0 , 1 6
0 , 1 5
0 ,  3 0
0 , 0 7

C r e o p
a , 2 l
0 , 0 9
0 , l l
0 , 0 8
0 , 2 5
0 , 0 6
0 , 1
0 , 0 5

0 , 0 9
0 ,  1 9
0 ,  1 4
0 ,  ! 6
0 , 1 6
0 , 0 7
0 , 0 7
0 , 0 5

0  , 1 2
0 , 0 7
0 ,  1 6
0 , 0 6
0 , 0
0 , 0 6
0 , 0 4
0 , 0 2

1 , 0 1
1 , 5 8
1 , 9 7
2..?-1
1 , 2
0 , 7 3
0 , 8 1
0 , 7 6

0 , 9 1
0 , 8 1
1 , 2 6
1 , 2 2
0 , 8 8
0 , 2 7
0,46
0 , 4 1

0 , 5 9
0 , 3 0
0 , 5 8
0,93
0 , 6 5
0,  12
0 , 2 1
0,20

p l

7u6,M

J

- l

Pnc. 6.7.

55 70 75 80 n,cgm

Pe:ymrarbr pacqera ypoeHeli  Hnir{Hero 6seSa B crBope Acrpaxauu:
^l - Qarrx'recKre ypoBtrui ) -  pacqerHbre ypoBEH

Pesy.nntatbl pacqeroB noKa3ar'Iu, lrro cpe.(Hfifi no MoAyr'rlo nofpeuHocrb
paBHa 0,09-0,15 u, qro cocTananer 5 f le aMnaHrylu xone6aHufi ypoanefr.
Taxas norpeuHocrb AonycrHMa anff npaKTHqecKHx pacqeron. f lpl lrvrep oAHo-
ro H3 noBepoqHbrx pacqeroB (1969 r . )  yponuef t  BoAbi  B crBope Acrpaxanu
rIpHBereH wa pwc. 6.7.

Vc,:osuq soAocHa6xeHr.rR KHeaa H He3aron.reHHf ropoacKHX n.rqxefi
HaKnaAbtBaror onpaHi{qeHHfi ypoBeHHoro pex}iMa Hr.t)KHefo 6seQa s6nHapr
Kuesa. f lnn pac,rera xo,(a ypoaHeir 6amu onpe,{,eneHbr napaMerpbr Heycra-
HoBxBurerocfl  ,x,BHX{eHHfl Bo,u,br B crBope Krreea. I- lponepxa roqHocr}{ pacqe-
ToB noKa3aJ'ra, qro cpeAHflf l  no lroAyxlo norpeulrrocrb xone6aercs or 0,C03
.qo 0,07 v.

f lo xontn.neKcy nporpaMlr 6st,ru npoBereHbr pacr{erbr napaMerpoB Mo.{,e-
nH HeycraHoBuBrrrerocff . IBH)KeHHn Bonbr H -vpoBHeft e rpex crBopax HH]K-
uero 6ueQa foprxoecxof i  f3C:  crBop 1-  Bn Ne 5,  c rBop 2- r .  Ea.naxua,

crBop 3-  noc.  Copl rono,  pacnoao)KeHHbrx coorBercrBeHno B 2,5 ,  27,5 [ I
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64 xn,t or cTBopa f3C. B ra6.rr.6. l  npHBeAeHbI nonyqeHubie pe3ynbrarbl

pacr{eroB yponHerl Hlt>xsero 6ueQa.

Kax sf iAro H3 AaHHrtX ra6n. 6.1, cpelHecyToqHble no MO,[yJIn n6rpe111-

HOCTH OT CTBOpa K cTBOpy He3Hat IHTeJIbHbl :  yKna lb lBa loTc f l  B  AHana3oH

0,02-0,1 I l t .
llpnmep l. gxcaeHHas npoBepKa oAHosxcrpeuaflbnocTg Uelesof, Qyttx-

rlHH saAaqH HgenrxQnKaIlHH napaMeTpoB HeycTaHoBHBuerocfl ABH>KeHHR

BoAH. HaH6o.uee noJ'Inafl npoBepKa Ueflesoft QyxxUlttt Ha oAHosKcrpeManb-

Hocrb 6yAer, ecntr onpe.u,eJluTb nn4 QyxxuHH Bo acefi ee o6.nacrn ofipeAe-

JteHHs, T. e. rpaQHuecxn H3o6Pa3Hrl QynrcUnro. Olsaro ranan npoBepKa

BO3MOXHa ,HIub Ant npOCTefiUsX t',iOAe1eft, KOfAa HMeIOTCfl JIHIUb ABa He-

lrsBecrHblx napaueTpa, HanpuMep no MeroAy B. M. fopnurrel lHa [21] '  Ha

puc. 6.8 Hso6paxega Ueneaan QyaxUxfl  Ann sroro cnyqafl  t to AaHHbIM Ha-

20J^

Lt02 52 n/810 +5 50 60 65

I
,
o
.1
T

6
7
8

I
I

3
n

?

5
6
7
8

I
9

o
4
5
6
I

8

0 , 0 8
0 , 0 4
0 , 0 6
0 , 0 4
0 ,  l l
0 , 0 2
0 , 3
0 , 0 2

0 , 0 2
0 , 0 5
0 , 0 5
0 , 0 4
0 , 0 2
0 , 0 3
0 , 0 3
0 , 0 3

C r e o p

0 , 0 2
0 , 0 6
0 , 0 1
0 , 0 7
0,08
0 , 0
0 , 0 5
0 , 0 1

0 , 0 7
0 , 0 8
0 , 0 5
0 , l l
0 , 0 4
0 , 0 7
0 , 0 6
0 , 0 7
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6.nnAenuri oAHrrx cyroK B HHIKHeM

6reQe Bonrnncxof t  fOC. Karc eEA-

HO, UeJreBafi Qyttxuna HMeer oAIIE
qerKo esrpaxeHustf t  onruuyl t .  AHa-

JIofrIr{Hble pe3ynbrarbl 6u,rn ttony-
uerrr -T rTr ' r  r rn \ / r r rM f tC r r  nr )  ITnvt .uM

A Y  J  
L  ' L ! \

cyTr(aM.
IIpoeeprca oAHoaKcrpeMaJIbHo-

cru AJrfl 6onee cJlolKHbrx cJlyr{aeB,q 6
0 0, z c,+ 0,6 0,,i K Kofxa qgcJlo HelIr?BeeT!{bI-Y [apa-

MerpoB MoAeJILI 6onee AByx, npoHs-
Pnc. 6.8. I-leneeas $yHruun saAaqrr BoAHnHcb cneAyrouluM o6paaon.
aAegr l t$Hrauxn HeycraHoBaBrrrerocf l  F_-_-__-

A B A ) K e H H f i B O , ( U b p a n H c b p a 3 H b l e 3 H a q e H H f f n a p a -

,, 
*eTpoB lr onpeAeJlffJlocb, npHBoAHT

JIH npOUeCC OnrHMH3arIAH K OATTHM H TeM lr(e [apaMerpaM V qe.Uenoft

$yHrunn. Ec.nlr npHBoAr{T, To Mox{Ho cAenarb BbrBoA, r{To ueneBan Qyux-
uHff oAHOsKCTpeMaJrbHafi.

Taxue npoBepKtr  6rr .nn f lpoBeAenbr r rpH pacr{ere napaMerpoB MoAeJM

crBopoB prAa f3C. AHanus ne. f iyr{eHHbrx pe3y,TbraroB noKa3aJI ,  qro onr l t -

Mu3aulr f f  or  cy iuecrBeHHo pa3nnqHbrx HaqaJrbHbrx npn6rnxeuuft  npHao4nr

r( npaKrriqecKH o4HHaKoBbrilI pe3yJrbrarart. OAHaKo B pq,qe c,'ryqaeB ua6rrc-

/ I ,arcTCrI  OTr(JrOHeHHfl  B napa[reTpax npH i lpaKTHrrecKH oAHHaKOBbIX 3Haqe-

Hl I f lx  ue, ' Ieeof t  QyHxuHH, qro roBopHT o no" ' Ionoi{  3oHe onrHMyi l la.

l lpnrwep 2.  H.n.nrocrpaqrn Bf lHqHHc lu$QepeuqHpoBaHHfl  napaMerpoB

MoAeJrH no cyrKaM HeAeJrH [r  ce3oHaM roAa. B ra6.n 6.2 npHBeAeHbI pe-

T a 6 a n u a 6 . 2

florpeuruocra, lt

Ne noaepouHono
rpa@nra cpeaHrrf IIo

lvtOAtr-IrO I
[o.1oxr{Te,'I bHafl | OTpH q ar e "1 bHa fl

l Ip u u eqa ttse. Hnc,tarerl l-€ artQQepenqtlpoBanaell  napaMerpos
HaI! roAa, sHalreuarefib-6es en$QepegqgpoBanlrq.

HHIKHeTO 6oeQa B nepBOM Cf lyqae 3Har{HTeJIbHO Bbl lue,  qeM BO BTOpOM. Asa-

JroruqHbre pe3ynbTar l t  6turu nonyr{eHbl  H no ApyrHM f3C.

Ha npr.ruepe cTBopa Hl I lKHefo 6leQa foplxoocrof i  f3C 6ur.no npoBe-

.[eHo HccJ-IeAoBaHlte Brrlf l.Hlfl Ha roqHocrb pacqeroF ypoBHeti Hl't>xsero 6oe-

Sa auQQepeHuHpoBaHHfi  napar{erpoB lv lo. [ ,er i l l  no ce3oHaM roAa'

B ra6,r .  6.3 npHBeAeHbI pe3yJlbTaTbI conocTaBHTeJIbHbIX pac' {eToB f lo

r l recnr noBepor iHbrn rpaQnxaM. KaK BHAHo, Anf i  noBbl I I IeHHf i  TortHocru pac-

qeT napal leTpoB I t {o. [exH Uenecoo6pa3Ho npoBoAHrb oTAenbHo no ce3o'

$IaM foAa.

l lpxrrrep 3.  HnarccTpaqHf l  BnHcHHfl  ycno)KHeHHf MOAef iH HeycraHoBI{B'

ruetocc ABHxeHHc BOAbI Ha To'{HOcTb pacr{eTa ypOsnef i  HH)KHeFO 6te$a'

C Uenlrc oUeHKH cpaBHuTe.Isnof t  eQQeKTHBHocTH pa3HbIX t ' loAe.nef t  pacqera

HeycTaHoBHBUIerOCfl  ABf iX(eHHfl  BOAbI 6 l t lO npOBeAeHo COnOCTaBneHHe qeTbl '

pex r{oAe,tet i ,  ucnoab3yiot4Hx ypaBHeHHe 3KCnOHeHT. PacC,varpHBaIHCb C'r Ie-

.u,yroulHe nocreneHHo ycnolKHflIOIIHeCfi MOAeAII pacr{era:

l )  M o A e . r b  I  -  K : c o n s t ,  R : 0 ;

2 \  M o A e , ' I b  2 -  K : c o n s t ,  R : c o n s t ;

3)  N{O. i t€r ' rb 3 -  , ( :Ko,  R:Rn np}r  noaterre rpaonKa HanpysKr l  f  3c;

f ( : r ( "o ,  R :R"n  f i pH  cna : .e  rpa$ura  Harpy3K i r  f3c ;

4 )  n o , r e r l b  4 - K  - K o  - i : K ,  l Z * a n ( l )  -  Z n a * ( t - L t ) 1 ,  K ,  * K r )

2 K 7  K r '
R :  Ro *  Rr [Zna( t  -  L t )  -  2 , *6 ( t  -  A l ) ] ,  R ,  *  R ,  ]  R2 R ' ,

L t_-.;_
r l e  R :  e

i lprr  conocraBJrenlur  Lnf f  Kalr i , Iof , r  MoAenu Ha.xo! , t tnHcb nyqulHe no Kpl l -

TepI t tO KaqeCTBa napal leTpbl  I IOne, ' In.  , [anee npOBOAflnOCb CpaBHeHHe i l loJ,e-

"re i i .  B KartecrBe nor ia3areJrf i  cpaBHeHrrf i ,  xapaKTepH3) ' tot l lero roqHOCTb pac-
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K

46

n ' l

I
I

d

A

;
6

"l'l e

0 ,06 / i  0 ,  l3
0 , 0 6 / 0 ,  l 3
0 , 0 5 i 0 , 1 5

O c e

0 , 0 9 , ' 0 , 2 0
0  , 0 8 i 0 , 1 2
0,  04 i  0 ,  06

T H H H

H H I I H

c e 3 0 H

0 , 0 6 , , 0 , 3
0 , 0 3 i 0 , 2 3
0,05 i0 ,27

c e 3 0 H

0  , 2 1 i 0 , 4 2
0  , 2 1 l 0  , 3 3
0 , 0 9 / 0 , 1 8

0  ,12 /10 ,00
0 , 1 2 i 0 , a 3
o ,07  ia ,08
$IoAeII4 nO c€3O'

nartSo.nrurag
CPEAHEKBAAPATHq.

Hafl

I

2
.J

A
a

0,  08 , "0 ,  l2
0 ,09 , ' ' 0 ,  l3
0 ,  1 0 r  0 ,  1 5
0  , 0 7  , , Q ,  l ]

0 , 0 6 i  0 ,  l 0
0 , 0 6  i  0 ,  0 9
0 , 0 8 i  0 ,  l 2
0 , 0 6 ,  0 , 0 8

0 ,  2 0  0 , 3 3
0 , 1 8 1 0 , 2 4
0 , 1 7  1 0 , 2 7
0 , 1 0  0 , 1 2

0 ,  I 2 ; 0 , 3 3
0 , 0 9 , . 0 , 1 5
0 , l l  0 , 1 2
0 ,  1 5 .  0 ,  2 l

I I  p r l  rr  e q a H s e. 9rrc.trrre.;rb-c arr0, lepeaqgpo3aHgelr napalrerpoB lrore"Tl l  no J,Htt lr
He,tlerH, 3HalreHareJr b-des a rrOSepe Hr{!{poB a H}rfi .

3yJbrarbr rpoBepKH ueJrecoo6pa3HocrH AHQQepeHuHpoBaHHfl  napaMerpoB f lo

cyTKaM HeAeJrH Ha npHlfepe r{eTbrpex noBepoqHbrx f  paQrrKoB Borxt tscxot i

f3C (asa f iepBblx -  BbrxoAHbre AHH, ABa c, te,{ , ,vrcurux -  pa6or{He AHH).

Errno npoBe.neHo co[ocraBJeHHe pe3-vJrbraroB pacqera ypoBHeft  HrI jK-

Hero 6be0a no napaNrerpalr ,  noro6paHHbrN{ orAeirbHo no raHHbt i l r  pa6ourrx

?r Bbrxo.[,Hotx Ageri (urac,rnreeu) ri no .u,aHHbrM He,u,enH B qe.IIoNI (ouaueua-

re ' ru ) .  f l p l r  cpaBHeHr rH  pe3y . r rb ra roB  Br rAHo,  r {To  roqHocrb  pac r {e ra  ypoeue l i
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T a 6 r a q a  6 . 4

I I I b=C-_l I rpeuuocrn) pactrera yponnefi r.irn
L l l i F l l
f ffi 

roBepoqnblx rpaQuxoB B saBHcHMo'

o L o lJ 
cilr or ycnolr(HeHH.rr y:{errH - no

florpeu:nocrn' u

Han6o.lruaRN! nooepounoro
rpaQuKa cpeiLHeKBarlpaTllq'

HA'I
cpeAHflfl r.o

ilroayno
I

noJloxo{T e Jlbnaa I orpuuare'n b Han

I
2
3
4

0, l3 ' '0,  l  l
0 , 1 2 l 0 , 0 8
0 , 1 8 / 0 , 0 9
0 , 1 7  / 0 ,  1 3

9,1919'99
U , Z l  l u  ,  I o
0 , 2 8 . 0 , 2 4
0,3O10,24

norlBe.tteKbI pe3ynbrarbl 6ea yrouneunR rpNeoft cBR3[L

0, !?/q, lq
0 ,07  /u ,u+
0 , 1 6 / 0 , 0 9
0 ,  l 6 i  0 ,  l 0

0 , 2 8 1 0 , 2 4
n  r n i n  f l 7
V r  l v / v t v '

0 ,  l l l 0 , 0 4
0 ,  i O i  0 , 0 2

ffi AaHHbIM foPrxoacxori f3C.

_lrt uideli 
- 

AHaJIH3 p$ynbraroB noKa3br-

9l",o,g fis'{e'e*ue ueresori syHx. ltll;""l"Jllfi?:;;ffi"#ffi;:
UHH (/) H CpeAHeH no MOAyffo nO-
rpe[rHocTH 

- 
(2) B 3aBr{cH[,rocTH oT B KaxAOM Cnyqae floBblluaeTcfi' npH-

" BHAa MOAeIH qeM HaI{ooJIbIuIie Ii3MeHeHHfi llene-
eor? QyHrqau H norperrrnocrn Ha:

6.niolarorcs fipu nepexoAe or atopofi MoAe.flfi K rperlefi. Aua.noruqHue
pesynbraru tronyqeHbr H no lpyrru fOC. Ha puc. 6.10 npr{BeAegbr cy-
rosrrbre rpaQurn pacqerHbrx ypoaneft HHr(Hero 6reSa no AaHHbrM Bonx-
cxofi F3C snens XXII cbeaAa KnCC, coorBercrByroqne cpaBHr4BaeMbrM
MOAensM.

Z x6,M

- 8

- J

-t0-

- l l

0 2 + 6 I t0 tz t+ t6 t8 z0zTt:t

Psc. 6.10. ConoctaereHue p$yJrbraroB pacrreroB ypoBHefi flHxHero
Pa3HbrMH MOAeJIflMTI:

1-Qaxrutecrue ypogani 2- pacternbre ypoBHn uo t{oAetE l: 3-ro rxe flo
nn 2;,1 -To xe no uoAeJrH 3; 5-To xe no rroAeaa 4

6ueQa

MoAe'

peayrtrrarbr pacqeToB no AaHHHn BO,{XCXOfi f3C HMeHH xxl l  C6e3Aa

KilCC npe.u,craBrleHbl B ta6.n' 6'4'

Ana.nllg [oKa3aJr, rtTo ToTIHOCTb pacqeToB ypoBHefi so yToqHeHHOIl KpH-

sOft CsqsH B OCHOBHoM Bblule, qeM nO UCxoAHoft rpnaOir (CpetrHnr no IYIo-

f T n u  u  e  q  r  r { a  e .  B  q n c . l : l T e f l e

B 3HaMeEaTe.;Ie - c laoqHeHfie]t.

rynto florpeluHocrb cHlI3HJIacb n 1,5-

1,8  paea) .  Ha pnc.  6 .11 npHBeAeHa I {c-  Z ,M

1

,/

,/
//

/000 2000 J000 0'u3/c

T a 6 , r u U a  6 . 5

xoAHafi I4 pacqeTHarl KpHBbIe cBfl3H'

Ilpunaep 5. CpaanenHe pacqeroB He'
7 l

ycraHoBnBuerocfl ABHxeHHt BoAbI no Me- 70

io4y oexcnoHeHr) (rtroAeau 1) H tlo Me- 
tc

ToAY, ocHoBaHHOMy Ha HHTerpHpoBaHHH uu,

ypannenufi  Cen-Besasa. Cpasnenne npo' O8
Bog,ItJlocb no crBopaM Ne 5 u y r' Ea'nax-

HhI B ItHx<HeM 6reQe fopnxoncroft f3C' 67

Hcno.nusoeaJlocb peueHae ypanuennft Ceu-

Besasa no nporpuuue HsctnTyra ruApo' 66

AHHaMIIKII (r.  Hoeoclr6npcK) - HefiBHafl

pa3HocTHarr cxeMa. Peayasrarl t  PacqeroB PAC. 6.1I '  Kpnnure Cbqsl l

uo gtofl nporpaMll. ,rirt e Cotosrnnpo' too"Tfol*i3:I;#%CcrBopa

a o A x o S e -  I - x c x o a H a q ;  2 - o n l g u a n b K a f i

B ta6n. 6.5 npnBereHbl pe3ynbrarbl

corrocTaBneHl{f i  MeToAa I (pacueT no sncnoHeurau) H MeToAa 2 (no upo-

rpaMMe HHcrnryta rn' lpoAllHavrl lxH)'

n I I7 l
CperHrr no uoAy.'lK, norpelrlnocrb' M' flo noBepo'{HbIrl rPa@ltrarr

l lpnuep 4. Oqenxa BrHcHr{fl Ha ro'{Hocrb pacqeroB ypoBHef, yro'rnennn
xpnnofi cBn3il pacxoAoB rr ypoenef, HHx(Hero 6re0a. I,'rs onpeAenegHs
BJIHfl,HHfi yroqHeHnn xpneori cBfl3u 6uao npoBeAeHo cpaBHeHHe pe3yJrbraroB
pacqera yponHefi HeycraHoBr.rBurerocfl ABHxeHHs BoAbr c noa6opor,r u 6ee
no46opa xoaQ$nuuenToB noJrHHoMa, annpoKcnr,{Hpyroqero KpHByro cBrr3H.
Taxze pacqerbr 6uas npoBeAeflbr Anfl BorxnHcroft f3C, Bolxcrofi f3C
HMeHs XXII cre3Aa KIICC s fopsxoncxof; f3C.
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Craop

BI-I N! 5

r. Ea,'tas-
HA

n  1 4
0 , 2 9

0 ,  0 8
0 ,  0 5

I

2

I
2

0 ,04
0 , 1 6

0 , 0 4
0 ,  l l

0 , 0 9
0 , 2 9

0 ,  l 0
0  , 1 2

0,  06
0 , 2 6

0 ,  l 3
0 ,  1 5

0 , 0 7
0 , 2 7

0 ,  0 3
0 , 3 1

"a
4 \

\

5 4 /
l t
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\
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B pe3yJlbraTe pacqeroa yposxefi no MeroA y 2 6uao oTMerrego H3Me-HeHEe cpe,[HecyTorrHoro or*no"u''rc-''rb ;; crBope Bn .vs u xr,oll;:;l'r ,tt::fi: :'r1,";;il,:'."-
,r*::";Xilil':"1;T;n,lg":- no MeroAv' r-norasd.IH, ero cpeA'ecy-,,,,4""1ii**"1#*ifuf ;1,{iil,:.:it"J:TTx:i"::cKHx noKasbrBaer, qro pacqerr,, ;;;;;;#;HlJJ""rT"l ;"-"rffi;
;if ,# iiT""'TJ:.;t"lTT::. . pacqeraM{ no Mero.uy 2. o6ycnoBneHo
nsQopnraquu napaMerpbr, ono.o"liou",i::"::tt::: 

B KaqecrBe acxornofi
rFeIIIHocTbto. rPa''nlr reJlbHo Oonauofi no-

B lrerole I

[Tl,X,X1ff *T# jtri.#i"i:;:ilxxilnF:,:ffiTX;ffff lH.r
, crB ope. 3ro nose o rr' lto 3 a MeHHrb ffi ,::f":il r:.f# ";:":^:ilfj,:TH,-Jpernfr peanbHbrx 

Qnsuvecrlrx, xaropbre HaxoAnrcr ilo- -AocraroqHo rffiT"ffitffi ,,l,f i Jlo#erp 
aMH, Ko-

qecTBO [JraHHpoBaHr.rf f  pe)KHMOB f3c, tax xax otun6rn npo'

rHo3a HarpysoK, aeapnttHue BblxoAbl o6opynoBaHHfi T3C' ne-

pe6on c TonJruBoM H'a rgc B 6Onnuefi creneHH orpa)KaIOTCtl

[ ;"; ;*;*r* ieC, rreM Ha pe]KHMax TOC. OtueqeHnoe n04-

TBepx<Aaer conocraBJIeHHe tlJIaH[IpyeMblx H QarrnvecKltx
K p a r K o c p o u n o' * p : T 1Y ? : . l?-C;.1it i:::: ^ *' 111 " ff#iff ;
3HaqHTeJIbHor  I ITO Tpeuye ' l '  yJ ry \ l l r snr r t r  rYrv rvAvv

pex{HMoB, B qacrHocrl{ yqera Bepoflrno:lryft npnpoAbl I'IcxoA-

ioi i  
""OopMaqHH, 

H obycnonJl l {Baer Heo6xoAnMocrb onepa-

rneHofi i<opperunn pelKHMoB tsHyrpn cyroK' npl'ley aKryairb'

HOCrb ofleparr.reHofi KqppeKqHA pexli ifoB A.lIf i  l3C ocooesso

Be./'trHKa.

HaluqHe B 3HeprocHcreMe rHApOsJIeKrpocTaHql{ f t1,_pa6o-

T a I o u { H X n a p a J I J I e , t b H o c T e n J I o B b I M H c T a H I I H f l M H ' 3 H a I { I { T e J I b H o
ycJrox(HseT saAaqY OilpeAeJIeHHfl gKOHOMHIIeCK!I Hal'IBbIfoA-

sefturnx pe>K?IMoB sHeprocacreMbl'

HanouuHM, qTo Haf iHI{He r3c o6ycnoeJlHBaeT HHTeFpaJIb-

Hbre orpansqeHnfl B Qopr're paBeHcrB 
l-o--":yfgrlHo-r4y 

HfiH He-

AeJrbHoMy pacxoAoBag6lo eoAH Ha Ka)KAoft fOC (nsonepuivle-

rlpHqecKHe yc,roe6n;. vqet r3C c HHrerpaJIbHbIMlI OrpaH?t-

qeHHflMH yBerHrrHBaeT fla nopffAoK BpeMfl pacqeTa cyTo_qHofo

p e i K H M a s H e p r o c l { c T e M b l ' H e c M o T p r r r a T o q T o B 6 o n r u n g c T B e

i.rp^O"ru*0,r,* tr npllMeHflrcutHics B Hacrofl l lee BpeMfi Mo-

Ae/rflx rHApoeJreKrpocrasuHH yqHTbIBaroTCfi yIIpouleHHO-B

npeAnoJrolKeHHl4 IIOCTORHCTBa B TeI{eHfle cyToK Hanopa BOAbi'

a3HaqHr ,npHHeyqereHey-craHoBplB l l re roc t t { l -T -T : l l f l .BoAbr
B Hra)r(HHx 6oeqai. 'nottorrry uacro B sKcnJIyaraIIHoHHoH- npaK-

rHKe cyroqHbls H HeAeJIbHbIe pelKHMbI -f?9 
3aAalor Ha ocHoBe

oflbrTa 3Kc[JIyaTaUHH, a orTHMH3HpyIoT JII{uIb pe)KHMbI T3C t'r

sJreKTpHqecxoft cerH.

AHaaHs noKa3br8aeT, qTO AXlfl HI{3KO- E cpeAHeHa[opHbIX

fgC ta  tu** -TgC e 'CCCP 6o.n l iuprHcteo)  Hanop B reqe-

H H e c y T o K H 3 M e H f i e T c R c y u e c T B e H H o ' n p E q e M H a H 3 M e H e H I { ' t X
H a n o p a 3 H a q I , I T e J I b H o c K a 3 b I B a e T c g H e y c T a H o B P I B i l l e e c f i A B E -
)KeHHe BoAbI t  

"" f ""x 
6oeQax'  t {epea Harop nporBrqercg

BJiHfiHHe HeycTaHoBHB[Ierocfi ABHX(eHHS BoAbI Ha SHepreTHqe-

cKvro eQQektnBuocrb f3C'

Oauaxo rJTfl 6o.nsuuscrBa oreqecrBeHHblx rHApoysJIoB

oqeHb BalKeH yl{er HeycTaHC

B qacrn orPaHHI{eHgf i  no HH}KF

HHMAJIbHbiM H MAKCHMAJIbHbIM
qeM He ToJIbKo AJI f l  c rBopa f :

Tpo"r rbHbIX crBopoB'  I Ipu nPoI  
-  -^ - -^^- i i

He3Hepfer l lqecrnx KOMloHeHTOB BOAOXO3nf tCteeHHbIx KOMnJIeK-

coB yBeJrHqHBaercF t lHcf lo  raKnx orpaHnqesnf i '

11-3433 , 
ton

f " r IA ,B  A  z
NJIAHHPOB AHHE ONTHMAJIbHbIX KPATKOCPOqHbIXPEXHMOB 3HEP|OCI{CTEM CTHAPOsJI EKTPO CTA H I{Hff M H

7.I.  OEIIIA' XAPAKTEPHCTHKA 3A4Arr
oco6enHocTH o[THMHsaqHH KpaTr(ocporrHHx pe]KHMoB13c. IInaHapoBaHHe on"lyl1bHbrx cyrorrnbrx H HeAeribnbrxpe)r(HMoB snqpreTasecKux cHcTeM ,grrie"c" oAliori Hs ocHoB_Hhrx QyHXqHr? a"ana*oapa*"* y[paBnerr'ft a B 3Haq're.rirHofiMepe onpeAeJlaer sQQeKTHBHoctr^ pa6o"r r".pr.er'qecKrrx cH-creM. Peqo HAer tre ronrxo o6 ,fo"o"",recxora eQserraBHo-cTH pex(HMoB (erouorrrHu TonJr HBa, T. e.p a cxoAo B ro n"rr'B a ), 

- 
"o 

^'n' 
o r ex H r{ rre..";"ln?.XTr,If,-# 

T:1x<HMOB - onpeAeJreHHH AOnycTH"o.o 
-^^ io 

MHOrOqHcne'HbrM
;tg: x#"t# ixi J"t#." " 

r, qro r a K jK e n Brrn ercn B ec b u a cn ox sori
Ha foc B 3Heproc'cTeMax o6'.rHo Bo3nanaroTc.fi [oKpbr_r'e HaH6o.ryel^l_.pi"no,vepuori r;;;;;; 

-uu.r" 
rpaQnxa Ha-fpysr(H H pe3epBHbre oyti*:I1:-_ B- y";B'rx HanpslKeHHofo

ffil#ffio-oHePret*'Iecxoio lanaHca rennoBbre H arorvrHbre
a os Mox Ho n ";'"If".liil: 

" 

t 

"'X'Jf 
" [iufll1.Tffi".* n:Apo3JreKTpocTaHr{HH, sTo o6yc"rioeJl'BaeT eule 60"rruyro H3_MeHq'Bocrb Hx pelr(HMa puo6iii-iffi"r;"" yxyArrraercs Ka-208
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B gaAarrax cyrorrHori fi HeAeJrb*ofi orr*rMr{3arl,H' Ao/r}KHavrrzTbrBarbcff BgaHMHafl cBfl3b MelKAy fOC B KacKaAax. 3a-MeTHM, qro 60nsuiaucrBo oreqecTBeHHbrx 13c pu-cnonrru-
€rcff  B KacKaAax. KacxaAsoe pacrofloiKeHHe f3c o6yc,roe-
JIHBACT BSAHMOCBfiSb HX PC}T(HMOB I IO HANOPAM H PACXOAAMBoAnt.

llpn oriraMr4s arlun pelxr{MoB l3c iieo6xoAiiivio }-.ifiTbiBaTb7i. ,,IpyfHe HcloJrbsyeMbre B saAaira{ KpaTKocpov"oft 911THMH-
sauHri  orpaHHr{eHHf no pe)r(HMaM T3c 

-E 
SJreKTpHqecKof i  cera.

3HaqareJrbHoe ycJrolKHeuH-e pacqeToB orrHMaJrbHbIX KpaT-
KOCDOqHbTx pelKr.rMo* f3C o6yc;roe.firrBaer raii i i(e cyii lecrBeH_
IIAfl HCBbINYKJiOCTb PACXOAHbIX XAPAKTCPHCTHI( Y MHOTHX f3C
( c v r .  S  3 . 1 ) .  

-  I  - r - -

Hexoroprte ynporUeHHF pacr{era pe)K}rMoB f 3C Moryr
6srrr, Jrpo'sBeAeHbr roJrbKo ga cqer H^e6o.rrrruoro yAeJrb'o.o
Beca  r f3e  

B  D-q r Ie  o6 re ITHHp, , , . , L . r . ' .  e ' - ' a ! . rF^^ , r ^^  , .

SaAa* 
- 

it;;;;;"";;;"';;;;;;5ilili' =jt*nnno, 
r3c.

K uucny raKux gaAar{ orHocflTcfl gai.aql neAennH ofi. u cyror{-
UOfi OIITHMI.T3AIIHH PCX(HMOB T3C, BKJIIOqAfl H ONTI4MHSAUHIO
pe)KHMOB Ha qacTb cyToK.--

HasHa.IeHHeM Hele.rrlnori onr6 MHsar\HH pelKgMoe fOC, xar
r{3BecrHo, rBJrrercfi orrpeAe,reHue onraMa.nnnoft lro AHfiM HeAe_
JrH esrpa6orr{H oHep.rKH fOC H coorBercrnyioutefi eft cpa6or-
KH (e pa6ovue AHH) i r  nanorrHeH'f i  (e nsr ioa'bre AHH)^ eoAo-
xpa]Hvrrrlaru. l lpu cyrouHoft onrHMH3 arJar4 pe)KHMOB f3c onpe-
-4e;Tf l IcTCfl  nor{acoBbre nupa60rrn 3HeprHH f  3c,  pacxoAbr
BoAnr qepe3 f3C H H3 BoAoxpannJrnrrr H Apyrne noKa3are,rr{
BOAlrOsHepreTHqecKofo pex(HMa.

Bosr\doxHrr ABa noAxoAa K onrHMH3 ar\HH HeAeJrbHbrx pe-
>KHMoB f3C.

l .  Aua.norHquo 3aAaqe AoJrrocpoqsof i  orrrrMr.r3 ar\HH (cr*.
r / ' I .  4)  B KaqecrBe pacqerHbrx npHHr.rMarorcf l  cyroqHbre HH-
TepBa"rrbl '  a BHyrpHcyTor{Haf l  HepaBHoMepHocrb pex(HMa y.rH-
TbIBaercf l  r ro cpeAHecyror{HbrM xapaKTepHcT}rKaM. Me.roAnxa
r ieAenosof i  orrHMH3 a\HH pelKHMon f3c- npn raKoM noAXoAe
6yler aHaJror 'qHa AoJrrocpoqHof i  onrHMH3arI l rH. oAuaxo Ta-
xott  noAxoA npHMeHHM npt HeyqeTe HeycraHoBuBurerocf f  ABH-
x(eHlifi Bo.[bI.

2.  Bcn nJraHHpyeMafl  HeAe", ' r f l  paccMarpHBaercf l  KaK cepnrr
cyToK, H pacqeT HeAe/rbHbrx pex{r iMoB BeAeTCfl  nO r iacoBbrM
HHT€rpBa.rraM BpeMeHtr.  Taxor i  I ioAxoA 6olee Tpy.IoeMt<uft ,  Ho
-H 6O,ree tovHuf i ,  B qacrHocru B HeM BO3MOX(eH yqer Heycra-
T{OBI , IB IUCTOCf i  PC)KHMA BOAbI  W BCC|O MHO}KCCTBA PC}K} IMHbIX
orpaHaqesaf i .  f ]pnr gToM noAXoAe Meror,HKa He^qenlnol i  orrrn_
MusailHlr noJrHocrbro coB[aAaeT c uero4Hxolt cyrovHorl onrn_
MU3aULLH, rro3ToMy n .4aHiror l  r"rraBe npH paccMorpeHHH Mero-
2ro

AOB peueHHs Be3Ae 6ya,er HATH per{b TOJIbKO O CyTorIHoH on-

THMH3AI {HH.

vs perueHHfl  3aAaqH HeAel lHO[t  Onrf iMH3AUlglLL O[peAeJIf -

lorcfl o6ta*ut soAbl, IIoAJIelKaIqHe pacxoAoBaHHio H3 KaiKAo-

ro soAoxpaHr4JrHrqa B npeAcTorrulHe cyTKH. c yuerolut nocJIeA-

Hero peil laerc fr. ga1a.v^a cyroqHoli onraMiisaiiun'

3lecu TaK)Ke BO3MOIKeH unoft noAxoA c l icITo'rIb3oBaHI{eM

QyHCrnr? nocneAeftcrB'fl (cu. tt,t lxe): peunB 3aAar{y onrHME-

3ar\HLI He,u,eJibHblx pex{HMOB, MO}KHO OnpeAeJIHTb QyHruHu nO'

caeAericrers Ha KOHeII iIepBbIX cyToK B HeAe/IbHOM UHKiIe H

r{cnoJrb3oBaTb Hx npg cyro..ryioft onrni,iasaii l i l i  pe;l{l l l '{oB l3C'

B orri4r{I4e or cyluecreyroureft npaKTHKH B KaqecrBe o c-

H O B H O f o  u H K J I a  K p a r K O C p o I { H O r o  I I J I a H H p o B a -

H r 4 f l ,  p e i x H M O B  3 H e  p r o c H c r e M  u ' e " I e c o o 6 p a S H O

r r M e r b  H e A e J I b H l t I i  I T H K J I ,  q r o  o 6 y c ' n o e J l e n o  n o g c H b l M

CABHTOM BpeMeHH, HaJrl4r{Hervr ABYX BbixoAItbIX Aseii '  a TaK}Ke

g e o 6 x o A H M o c T b l o H M e T b A o c r a t o q g u f i f o p H 3 o H T K p a T K o c p o . I .
HorO 11JraHHpoBaHHq. CytouHOe nJIaHf ipOBaHHe c"IeAyeT paC-

c M a T p H B a T b K a K K o p - p e K T H p o B K y H e A e J I b H o r o p e X ( H N { a ' T . e .
ero Aoo[THMH3aqnn. 'Ha pa-euux npaBax c cyTOI{HbIM nJIaHlI-

pOBaHHSM BbICTynaeT nepegr{eT npH HeO6xOIUtutOcTH CyTOr{HorO

IIJIAI{A AO KOHqA CYTOK HCCKOJIbKO PA3 B TCqCHI{C TCKYUIHX

cyToK.
Bur6op cocraBa pa6otarculHx arperaToB r3C. Kax yKa-

,"t"uno"o t S 3.2, nbu 6IITHMH3aULiH HeAe/IbHbIx H cyroqHblK

pe>KHMOB sHeprocucrerrt c r3c ]{CnOJIbSyloTcfi BbInyKJIbIe an-

npoKcHMaqI{H peaJIbHbIX xapaKTepncrnK - f3C'  
Ho B prAe

cryr{aeB npg 91THMH3aI{HH pexurt'rOe geO6XOAHM yr{eT peaJlb-

Hbrx xapu*r.p".r"*  r3c.  vxpynneHHe eAHsIaqHof i  MOUIHOCTI4

rHApoanperaToB'3KoHoMI . {qecKaf lHeBbl roAHocTbuTeXHHI{ecKa ' I
HeAonycrHMocrb, HaqPl l .Yep, no ycJIoBHfiM KaBHTa[HH' pa6ornt

;p;";;;; i  (;;;;56y0 ) nu.pyr*ax arpe.aroB cnoco6crByior

VBCJIHqCHHIO I IHC i lA TAKHX CJIYqACB't" ' fr;; 
yu.tu HeBbIryKJIbIx xapaKrepH$nr fOC npHMeHflercfl

ynp6tr."'"tta noAXoA - Koppei1199"11.. n?nyoeHHblx Ha ocHo-

Be BbrnyKJrbrx xapaKTepHcrl l r  peruenHri ,  qTo cBoAHTCfl  B KO-

HeqHoM cr{ere K onpeAeJIeHI{Io cocraBa BKJIrcqeHIibIx B pa6oty

fE.[lpoarpef aToB.'hp"r"r" .  
AByXCTaAHHHOTO npo[ecca perueHl{ f i  saLaqLr

O6ycnonJIeHo CJIo)KriocTbto HenOCpeAcTBeHHoro OnpeAeJIeut4fl '

o | i T H M z . r - i b H o f o p e j K H M a c y q e T o M H e B b I [ y K J I b I x x a p a K T e p H c T l I K
igC. Han6oneL o6unru MareMarHqecKHM MeroAoM peueHnf i

TaKHX MHOTOSKCTpgMaJIbHbIX 3aAaq qBf l t leTgf i  MeTOA <<eeTBef i

H rpaHHrI>>. HgeecrHri oT.[eJlbHbie nonbITKH pelIIeHHg-o6rrrefi

3aAarrH onTHMHS a\Lr i r  pex{HMOB SHepnocHcTeM C f  3C sTHM

M e T o A o I , { ' H o o H H o T H o c H J I H c b K H e 6 o n r u H M c H c T e M a M H H M e .
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nH B OCHOBHOM HCC/reAoBsT€.[rCKHfi xapaKTep. l loeronry Ha
AAHHOM sTANC NPAKTHITCCKH BOsMO}KHbIM flBJIflCTCfi YKAsAHHOEBbtlue pagAeJrenue 3aAaq. Cne.4yer HMerb B BHAy, r{To pe-
IUEHHC METOAOM <BETBCII H TPAHHII>> CBOAHTCff K PCIUCHHIO CC.pHH <<BbInyKJIbrx> 3aAaq, w aTo co3,{aeT BogMo}KHocrb 6onee

:lt^r:i:^perreHns o6ruer? saAaqH e 6yayqeM Ha ocHoBe pac_
riv:rii 'rpriBaeMblx aJITopHTMOB ^npH eunyxnoft aIInpoKcvtwar\Hw
peaJrbubrx xapaKrepacrnK fOC.

Paccuorpuvr r{eJrecoo6pasnyn AeraJr'sar{Ero pe[reHrifl 3a-
.uaq nu6opa cocraea lpa6oianuinx arperaroB Ha foc Ha Das-
JurrHbrx ypoBHflx reppr{Toprannuofi H BpeMeusoft lerovrubs"-
UHH 3anaq.

HenocpeAcrBeHHoe Ha3HarreHne pe>KHMa roc ocyulecrBJrfl-
ercf i  Ha HH>KHeM ypoBHe reppnropHalruoft aepapxau (Ha
r3C) u B rexyruuh MoMeHr BrpeMeHH (npa ;;;p;;nBHoM
YNPABJICHHH H ABTOMATHqECKOM PETYJIHPOBAHHI, I  PCXHUA),  A
HA BCCX APYTHX BPCMCHHbIX H TCPPHTOPI4 AJIbHbIX YPOBI. ISX
JrHIrrb noAroTaBJIHBaroTcff }TH peuJeHHq. f loarovry sal i60nee
noJrHoe peureHHe 3a[Aqn.-eu60pa cocraBa arperaroa kr pac-
npeAeJreHHfl ygxly HLiMH HafpysoK AO/rIKHO ntpoHsBo A.ilrbcfl
g9^yponse f3c  npu oneparaBHoM ynpaBrreHaa Hx pe>KHMaMH
[ 10] . rlpa sroM Moryr yq'rbrBarbcfl HMerorq'ecfl pa3JrHqHfl
peaJrbHbrx xapaKTepHCTHK Aa)Ke nrr f l ,  oAHoTHrrHbrx afpefaToB,
orpaHHqeHHfi  no AonycTrrMbrM cocraBaM arpefaroB B KalKAnri
MOMCHT BPCMCHH, YI{ACTHC f3C B |CHCPAqI{H I IOMHMO AKTHB-
lyx^ tr peaKrnBHbrx moqsocterl H r. r. CosAaHr.re ACy Tn
f3C no3BoJrnr qpaKTarrecrlu peruarb oTH BaAaqfi HapflAy co
MHOTHMH ApyfHMH Bax{HbrMH BbrrrHcf iHTeJrbHbrMH H r . r iQopvra_
qoHHbrMH 3aAaqaMH.

oruaxo BHyrpucraHuHoHHbre 3a[,aq' t4 Ha roc peuarorcf i
!,J|f l 3anaHHbIX cyMMapHbrx no craH]0jaH Hanpy3ori, i [oc/'reA-
HHe onpeAe/r f l rorcr  Ha ypoBnf lx p3y, OAy HJrH AalKe UAy
npH II/ laHHpoBaHLll '  He,4eJrbHblx H cyTor{HbIX pexI4MOB H nX
oneparHnHof i_xqppeKuHn. Ans npaBriJrbHofo Ha3HaqeHHfi  cyM-
ruapHbrx no f3c Harpy3or(  B lpf iAe cf iyqaeB rpe6yerc f l  f iJralr4-
poBaHtre cocraBa pa6orarcuero o6opyaoBaHrrf l  n rrpn peue_
HrlW 3an.aqld oIITHMHSalq.Lrr i{parKocpoqHb]x pe}KHMOB SHepfO_
cr icTeM, KoHeqHo, c 6ol l ru l tu l l  y [poueHgf lMn, qeM Ha ypoBHe
crasqpl l i  (nper Heyr{eTe ps3i ' rHef i f t  B xapaKTetpHcrHKax otrHo-
T l l r IHbIX arpe faToB '  pe)KHMa peaKTPIBHblx  Harpy3oK r I  T .  n . ) .

l lpH n./ 'raHHpoBaHHr{ AoJrrocpoqHbrx pe}r{HMoB f3C yqer
HeBbrnyKJrocrH pacxoAHbrx xapar{repHcrHK f  3c o6uqso He
nporr3BoAHTCfl .

cnnsr neAeannof i  H cesoHHofi  ( ro4oeor?) onrnru Hsaulw
pelKHMoB f3C. TpartnquoHHurt  cnoco6 yr iera erol t  cBf l3r . r
212

cocToHT B CJreAyu[eM. Ha ocHoBe pelueHgq 3aAaqI'I AOJITO-

cpOunoni 9IITHMH3aIIHH A/Ifl BOAoxpaHHJIsrrt f3C AJIHTeflbHoro

peryJrHpoBaHlrfi onpeAeJrfiroTcfi o6teuu BOAbI, noAJIelKauIHe

pacxoAoBaHHrc H3 KalKAoro BOAOXpaHHJII{Ula B npeA-
'croquHft 

seAennnufi nepnoA. Aalee peluaeTcff 3aAaqa

HeAe"nrsofi 6STHMHSa11HH, HO C OrpaHHr{eHI'IrMI'I e- QOprue pa-

BeHcTBa IIa nOJIyqeHHbIe ng 3aAAqH Agfirocpgtlgo-ft ontni'ifisa-

qulr  o6oeMbl.  cpa6otr6 BoAbI H3 B9A9XpaHHJIHII I  B paccMarpl l -

BaeMylo I{eAeJIIO.
t{acro BMecro pacxoAoB BoAbI vr3 4onrocpouHofi onrH-

Nr,H3aulrH orrpeAeJrfltoT etrpa6orxy sHeprHH i3c i ia i ipea-

cToflltyrc HeAeJIIO, qTo npaKTAqecKH AaeT Te ]Ke pe3yJ[b-

TATbI.
BoeMoxeH vr apyrofi cnoco6 yqeTa BsaHMOCBfl3H saAaq

KpaTKoclpouuorl H ionrocp_o,{Hoft onrHMH3 a1n6vt - c noMolllblo

Sy"*U"A no.rr.n.tlcte6g. 
^PaccuorpnM 

cyrb cnoco6a AJifi npo-

crorbt Ha rtpnMepe KacKaAa' y xoroporo BpeMfl- Ao-6-erannq
t Mo)KHO [pHHfiTb paBHbIM Hy-

Haqaer  paccMarpHBaeMyIO He-

bHyIO qacrb nepHoAa AJIHTeJIb-
:P, f lpH roAHrIHoM peryJlHpoBa-

)M B paccMoTpeHHe AJrft Ka)K-

AO|O j-ro BOAOXpaHHJTHIIIa AJIHTe,iIbHOro pery"IHpoBaHHfl

$yHxuHro W 
(Bno..n - cyMMapH'ft pacxoA rot{JII ' iBa B IIe-

r t

p H o A l t _ . t 2 , 0 ' ] [ V t j - o 6 l e u i - i o B o A o X p a H I , I J I i { u l a B M o M e H T

/,).  l lpouesoAHafl # 
qr{cJreHr{o paBna H3MeHeHHrc pacxo-

d w  r i

.qa ronJIHBa B nepHoA t , , - t r ,  o6ycnoe/IeHHoMy eAHHHT{HbIM l I3-

MeHe*rrer oOre*l  Uir i  
"u "uuuno 

3roro nepraona -  vtoueut / r '

Ona noAcqHTbIBaercf f  0,J1f i  onrHMaJTbHoro B nqpHoA h-tz

AJrrrTeJrbr{ofo pex(riMa f3c H flBJIseTcfl p$yJIbTaToM peueHllf i

3aAaq6 AnlrrenrgOr? OIITI4MLI3aUHH. 3xcnepuMeHTaJIbHO noKa-

3aHO, qTo 3Ta QyHr<uHn MaJIO H3MeHflercq 
-B 

AOCT3TOqHO 6Ons-

1 I ]o \ {  AHana3oHe I43MeHeHHr  Vr i -TaKoM AHana3oHe '  B  KaKoM

o6mqHo MeHflercf f  o6reu B-oAoxpaHHJIHUra B aHaJln3Hpyevruf i

n. ,qeno"otni  n"p"oa to.- t t .  l lp"  Ha,r l lqHn raxoft  Qyuruuu npH

Hele,ronol i  onr ' l rH3 a\u '  ner ueo6xoA'Mocr '  QuxcHpoBarb

il;;;; (oOr.*ut) eoaoxpaHHrIHIIr B KoHIre I{eAenH' flpelno-

.nafas 3TH ypoBHLr Ceo6oaHo H3MeHfl IOIUHMHCfl '  CIeAyeT aHIUb

o[eH'Barb a4Qexr nocJleAe f i 'c tnax,  panHlt f i  6W r i  
W

(Lv t i  -  I i3M€HeHHe o6 leua eoAoxPaHHJIHUIa  3a

Qexr noc"IIeAel' icteI{q Ao6asnsercfl K qeneeoH
He,u,e.rrro) . 34-

QyHriutlH 
-
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pacxoly rorjraBa B nepaoA to_tr.
Ae"rlruor? gaAaqa onpeaelrflnTcfl H
HHJIHII{ HA KOHCTT HCACJIH.

B pesynbrare peuieHnfi He-
ypoBHH (o6terr,ru) BoAoxpa-

3ra cxeMa yqera B3aHMoc B'a^ saAaq KpaTr(ocpovnofi HAOJI|OCPO'IHOft ONTIMH3AI{HH BO3MOX(HA W EJTfr KACKA.ITOB rH.
ApogJIeKTpocTaHuHfi ,  rAe HMeeTcf l  3anasnbrBar{He n,qo6erannspacxoAoB Melr(.{y cryneHflMH KacKaAa. 3@$err n6.n"reftcr-
BHfr.  B eroM cryqae, oqeBHAHo, paBeH+(Ai lz, i*Aalr i ) ,  r^e

6fi rt
4olr j - I{-?MeHeI{He o6Ber.,la Bo,Aai <<Ao6eraH HflD, T. e. o6teuaBoAbr,  xoropuf i  ronaAaer Ha AaHHyro fgc o" ' " i i *up*nono-
)KeHHbrx 3a npeAeJroM pacqeTHofo nepHoAa.

crpaeanu nea paccurorpeHuux cno'co6a yuera cBfl3r.r 3aAaqKparKocpouHori H AoJrrocpouHor? onrr.rMn3 arrtar.
F T ^ r t ' t r t t n ? , ^  - z -ripftrii iHrrHzi.rtibrio o6a cnoco6a AoJIXHbT AaBaTb oAHHaKO-Bbre pe3yJrbrarbr, TaK KaK OHH HCnOJrb3yroT uusopuari"ro o6oAHoM H ToM x(e onTrrMa"rrbHoM AJrHTeJrbHoM pe:xnMe fOC.oAuaxo cnoco6 c Qyurqiraua nocireAelicrnas HMeer c/reAyro-rr{He nper.rMyuIecTBa.
I' lipu yrrere BpeMeHr'r Ao6erau'fi BoAbr Mex(,qy cryreHfiMi.rKacKaAa B gaAaqax Kparr{ocporrHoli onrHpra3arIHH 

-npu-xo4 
Lrrcfl.paccMaTpr{BaTb crTyar\Hrr, KoF,U,a B npeAeJrax pacqeTHoro ne_pHoAa BoAa or Bbrruqpac_noJro>KeHHbrx f3c <<He^AO6elkaJra> AoHnx(epacno.noxeHsoft fOC. 3ra BoAa noraAaer Ha HHx(eJre_)Kalrlyrc fgc sa npeAeJraMn pacr{erHoro nepnoA?, H 1nn y.{e-ra eHepferHr{ecKoro eQQerra or srofi BoAbr y,qo'6"o EcroJrb-3oBarb Qynxquu nocneaericrnas.

2- ,4nq yr{era Bepo-rrr'ocr*oro xapar(Tepa peqHoro croKaB saAaqe .uoJrrocpoquofi onTHMHsar{HH O6H.rHO paccqfiTbrBaroT
pflA A/rrireJrbHbrx pexHMoB Arrfr yc"uonaft pasuofi BoAHocra.
B erou cryqae oqe'r y,qo6no yqHTbrBarb BeporrHocTHyro rp'-poAy pequoro croKa c noMorrlbro eyirxuah nocaeleficrnHq:
nilfl, 9TO|O AOCTarOrrHo BsflTb cpeAuee 3Har{eHHe 3THX Qy"*-uwit -1nn cepHx [oAcrrnTaHHbrx .rIJrHTeJrbHbrx pex(HMoB.

AJIfl BOIOXpaHHJTHTTI KpaTr(ocporrHofo pefyJrHpoF,aHLrs I]pHonTHMHsauHH HX pexHMOB AOn>KHbr BbrAep)KHBaTbcH OrpaHH-rreHns no Bo3Bpary BoAolQpaHHJrHrr x KoHuy riepaoAa peiynn_poBaHHfl (cyrra HJ:H He$e"na) K HcxoAHoMy 3anoJrHeHHoMy co-
cToflHHtO.

HHor-qa H r,Jrfl HeKoTopbrx BoAoxpa HHirHrl- r,,r'Te/rbHoro
peryJlHpoBaHHfl, ytIHTbIBafi HHTepecbI HegHeprernqecKHx BoAo-
norpe6arenefi H BO,qO[OJrrsoraie.neri, npHXOAHTCfi HCXOAHTb
H3 yCJIOBHfl AOCTHX(eHHfl K KOHqy.. nepHoAa KpaTr(ocpor{Horo
perynHpoBaHHff  3a,r [aHHbrx yponHef i  BOAOXpaHHJrlrur. ' f loero-
My B O6utera cryqae npu oniHMH3aUHA XiparKocpor{Hbrx pe>KH-
2t4

MoBcJIe ' [yeTI IooAHHMBoAoxpaHHJI I4 I I I . .9 l :noJ lb3oBaTnQyur .
qHH flocJleAeficreug, a no ipyt"* - ycJIoBlIR 3aAaHHoro 3a-

IIOJIHEHHfl BOAOXPAHHJIHIII '
Vqet BepoflrHoctnofi HcxoAH

BaeMbIe MeTOAbI onTHMll3Ag-/^r4 K

rocHcTe\I, KaK H noqTH BCe HCI

TOAbI, fi B"1flIOTCfi AeTep iYiI{HnpOB

Ha oAF{o3Haqgoe SaAaHI{e ecefl

K o H n p H K P a T K o c p o q H o M n J I a H H p o B a H I { I , I p e ) K H M o B H M e e T M e .
c T o B e p o f l T H o c t t t s l i t ! | A a ) K e q a c T l { q H o H e o n p e A e n e g g l t l l n p o .
r*o3 qacr* ;;;;;;;; n,r6opi,{au,Hi.r. rl_oaronny DeueHI{n _11u":

crn IIJIaHHpyeMbIx pexn'T on BcerAa rle)Kar 
" -T: i:^l '" 

p o H

3 o H e H e o r I p e A e J I e H H o c T l i ' n p n q e M I I J H p H H a g t o r t 3 o H b I
y B e f l I 4 q H " u . , . " c y B e J I } i q e H H e M n e p u o a a y n p e } K A e H I , { f l p a c .
ut"frnu"HpoBa*r.e 

pe)KriMoB B raKHX yeroB'rrx o6uquo ocy-

ilr,ecrBJrflercfl Aflfi cp-eAHI{x lHauennft nporHo3upyennofi HcxoA-

nofi rarr6op*,fr i^-- 'vl"noJlb3yercf -*t"?l 
nocJIeAoBarerIbHbIX

K o p p e K T H p o B o K p e x ( H M u - o . ' o e H o f t M e T o A n p e o A o J l e H H f l H e .
oflpeAe.,ne"socrefi, npHqeM B KaqecTBe I(OppeKTHpoBoK BbICTy-

u a i o T p a 3 f l H l i H b l e n p e u e u n u e B H A b I n J I a H l I p o B a : f l . f i f r ' : ' . l | y n p a B -
J I e H I , I f l . o A r r a x o r I p H K o p p e K T H p o B K a X q e . n e c o o 6 p a 3 H o o n p e A e -
rrfrb He rorbKo cpelHnn, Ho H xorfl 6u All^-i l iHHI{HbIx

pex(HMa ti-.;?;";'i* ; i39 1:f-"^-^"-:u'x 
HeKoropoit Aose-

pr4TeJrbHoH Jup"o""i*".r"1 ,-_c reM qro6ur npH npHHflrlln peue-

Hnf tyuu.ot ,unacb3oHaHeoI IpeAeJIeHHocTH.pexl lnroe- . [3n ' luHe
SOHbr Heo[peAefieHHocTH pex(HMOB flBJlfietcq o6'beKrHeHOIi pe-

aJrbHocroo, 

-i lofi 
soHofi 

^o6oscHqloTcf 
HecoBnaAe*lle nJIaHH-

pyeMoro H QarrnuecKoro -pe)KHMoB 
14 ueHg6exsas norepf l

!$6 .n t "eHoc in  Pe iKHMoB'  Bet

nilft soHbl no3BoJIHT YMeHblrIIa
MHHI IpoBaHHbIMH MeTOAaMH n

xap at(rePoI ' I  QYHTUHoI{uPoB a H

fIrP a KrllqecKoe OIIP eAeiIeHP

BbInoJIHeHo Ha ocHoBe pacqe' l

pa3Hblr{  SHaqeHHflM l lpofHo3z

pa6oulrx MourHocref t  e"nexrPo

ercs Bo3MO)KHOCTb nepepacnl

crl l MelKAy S"leKTpocTaHUHfll

Ha ocHoBe Kp l ITepI {n  SKOHOMHTIHOCTH'

C l,uerovi 3oHbI Heonpere'IlenHocrtl AoJIIKHbI npoII3BoAHTb-

cf l  TaKl ie Ba)KHbIe AJIf l  Kpar l

Hnf l ,  KaK eu6oP cocraBa Pa

TpocraHult i t ,  oueHKa. Bo3MolK

rb,{Hot'I u HeAeilbnoii estPa6o

Boloxo3Rf ic rseF lHntx  o rPaHHt  
26
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HbIX H YAC/IbHbIX PACXOAOB TO[Ji I l iBA HA T3C, O,,PCAC/{CHHC
.{OCTATOqHOCTH BbIACJIEHHOTO TOIJIHBA H T.  N.f lpr  n lauHPoBaHuH l (parKocpoqHbrx pe)KHMoB Balr(Ho o(eHHTb Bce pa3-NHqHbIE BO3MOJKHbIE CHTYAIIHH H NOAIOTOBHTb PEKOMEH.IAU}IH HA C"N.VUATIHe6naronpwsrnoft o6cra'oara. fioerouy 

".oo*oor.rMa 
cepu, pacqeroB Kpar_KocpoqHoro nJIaHa KaK c noMollrbro o[THMH3aIIHoHHbIx MeroAoB, TaK II HaocHoBe HaMeqaeMblx rexHoJloloM nerr .urr4D 1a^^1H ble n a p a u erp ri ), r. €. H np H ;; i,,ffffi"" J ""ffi;"ff ;f ; :,T#i-llT,i;T;3KcnepHMeHTbr Hr{etoT nepBocreneHHoe 3HaqeHHe. I_lpn erou pon6 Aereprrn_HHpoBaHHoft uoAe'nv or{eHb Be.'IHKa, TaK KaK o*a no3Bo.[qet 6or]ee rorl*o nHarn t , {HO H3VqHTb o inHIaeMAIA f ras , r , r , r r

Hapnry . onp.o.iu*;; :;;;;"i.ono.o.neHHocrn pexr.rMoB BalKHoeSHaqeHHe HMeer rrpaB'nbHbrf i  pacuer pex'Ma Ha (<cpeAHr{e>> ycroBr{f i .8 npe_.4eJrax srori so'n, TaK KaK STOT pelKHM HenocpeAcrBe'Ho Hcn.nb3yercfi npflflocJre,(oEareJrbHbrx KoppeKTHpoBKa.{ pe}KHMa. B Hacrosuree BpeMfi He Bcer_ra si lnoaHsercq Aaxe yqer cpeAsux eHaqe*uft cnyvafinsrx f iapaMerpoB.B qact*ocra, nPH cyroqHoM nnaHHpoBaHr{H pe)KHMoB sHeproc'creM He Bcer-.{a yq'TbrBaercfi cpeAsee cHH}KeHHe pa60uux MourHocrer.r enexrpocrasqsft
1tr3 Mplt4 g6spyrorajfi r, d B re3yrrbrare eyqecrBeHflo lr3MeHfiorc'3annaHapo'aHHbre pex'Mbr f3e. 

[ojrouv np' nnaHHpOBaHHr.r pe)KrrMoBfoc seo6xoAllM yrler aBapaliuocrr TOc (ona 3HaqHTeJrbHo Bbrrrre, qelr Haf3c), r. e. c'Hxe'ne Ha onpeAeneHHbre 3*aqeHu, pa6o.*rx Moui*ocrerirpynfi TOc nan noBbIIIIeHI4e Ha re ,*e 3HaqeH'rr g'epronorpe6neH*q. AFia-,'rorulruo .{,oJr}KHbr paccMarpuBarbcfi H Apyrlre c.nyvafiHuu nupu"arpo,.
flpu onrr'rMH3ar.L'fl pe)KHMa aHeprocHcrervrbr Ha <cpeAHHe> ycJrotslrro6ntr lHo acnonb3yercs KpnTepnri uu'urvryMa pacxoAa ro[JrHBa, xorq 6oreefipaBHnbHo 6pa* rpurepnri MHHHMyMa MareMar'qecKoro o]r(uAa'Hfl  pac-xo,qa TonnHBa, Koropnfi rpe6yer yqera c;lyuariuux napuauur.r pelKi{Ma. Bo_I(pyr ero cpeAHero 3Haqeunfi. B ynporqegHoM cnoco6e yqera 

"r*** 
c.nyuax-HbIx Bap'aqaft pexuua [8] [peAnonaraercfl HcnoJrbsoBarb raK Ha3brBaeMbre[JIaHoBbte xapaKTepHcrHKH SneKTpocrasquri, Koropbre 3apagee onpeAeJrflror-cf l  Ha ocHoBe ycpe/lHeHHs peanbHbrx xapaKTepHCTHr( Ha 3aAaHHbrx KpHBbrxpacnpeaeneHHr aepoarxocteti cayuatiurrx orraonennfi Harpy3oK 3JreKTpo-crasquli or Hx cperHnx ggarreHuri.

c'eayer orMer'Tb Heo6.roAHl,rocrb .(anbHefiuux r{ccneAo'aHufi e qacr'paspa6orxa 6oaee e$QexrHaHux BeposrHocrHbrx Mero.(oB onrrrMl{3auHHKpar?cocpoqHux pe)r(HMoB sxeprocncreu c I .JC.
KpurepHr onrHMaJrbHocrn. B KaqecrBe Kp1arep'f i  onr'_M a J r b H o c r H  n p H H f l T  r ( p  H r e p  H f i  M H H H M V u a  c y M  M  a  p  H  o _T O P A C X O T , A  T O N T I H B A  B C H C T C M E :  

'

Bsyy-f f*o*Bno.r-+Ir in,  
e. l )r.{€ Bxp - pacxoA TOnnHBa B alanfi3ilpyelrrrf i KpaTKOCpovHruinep'oA.. (cyrx', Heae.rirc) i Bno"r _ #.;;; ronrr'Ba B rrociie-

flf#:- 
uepHo.q Ao KoHIIa Aorlrocpo.rgoro r{Hr{.,'r? peryrr'po-

2t6

P a c x o n T o n J I H B a B n o . n g ' B J l f l e T c r Q y H x I I H e i i o o b e M o B B o A b r
BoAoxpaHHnHIq V 1 Ha KoHeu aHarlH3apyeMoro *e: ] I?:PoeHoro

nepHOAa, a TaKlKe TaK Ha3bIBaeMbIX O6teMOe BOAbI AOOena-

;;; .r. 3ae6c6;ocrb Bno.n or {D; HMeer_Mecro no fOC, y Ko-

TopbIX cyqecTByeT 3ana3AbIBaHHe B Ao6eraHHH pacxoAoB Bo-

.u.bl MeX{Ay cTyIIeHflMH KacKaAa'

O6osriaq*M qepes 6j31" pacxoA roiIJIHtsa, coorBercrByl3-

Ugryr HaqaJrbHblu o6teuo,vt BoAoKpaHilJII4III WIo' ^ o6leuau BoAbl

"Ao6er 
a:Hvlfl.u ,,(o'.

Kair nOrA3Z.trH aHaJIH3 H I{HCJISHHble 3Kcn.e-pHlvleHTbI, C IO-

craror{Ho ft AJrfl npaKTHKH Tor{Hocrbto 'BnocJl B (7 ' l) MoiKHo BbI-

pa3aTb cJIeAYIou{aru o6P a3oM :
;
i
I
i

I
I
I
I
I
I,

Bno." - Bi:I, + E W $w i+ a."i)'
i --I

rae ar,ri :4gugHeuqe o6reMa qqAolp?Huriraus i-I? r3c B re-
rreHHe pacr{errioro KpaTKocpounoro -eBHoEa; Aoli H3MeHe-

Hse o6teMa BoAoxpaHHJrHi l Ia i - I? f3c 3a npe,u,eJloM pacqerHo-

ro [epHoAa, onpeAeJrrreMoro BpeMeHeM AO6efaHHfl  oT BbII f ie '

pacnoJroiKe'Hbrx f 3C , 
Ory 

- Qynrqlla noc,te.u,eftctelafi, r '  e'

t

I IpOH3BOAHbIe, noIyl{aelv lb le H3 pacqeTa oI ITHMaJIbHO|O HeAeJIb-

HOrO Vi lU AOJIfOCpot{Hofo pe>KHMa f l  xapaKrepH3yFOlI IHe u'eHy

BOAbI,  pacxoAyeuof i  B paccMarpHBaeMrtf i  nepno!, ' - ,^ , -  
:  .o.  r^, , -

I r lsMer-reFrrre o6'beMa BoAoxpaHHJIHiI Ia LW i  " ' l roOoH l- t r  r  ru

B T e I I e H H e p a c q e T H o r o K p a T K o c p o l { H o r o n e p H o A a P a B H o :

(7 .2)

(7.3)Lw i
; - l
L - l

r A e Q e i l - p a c x o A B o A b I L | 3 B o A o X p a H [ J I H I q a j - t f r S C B i . l v t
HHTepBaJI€i Crrr acrura6riftft tutHoxHTe,Tb'

I r lg*eHenrre o66eMa Bonbl Ao6eragr l r  o1 or Bbl l i lepacnoJlo-

)KeHHbrx r i  l3C, pacxoAbr_HH>KHero 6neQa KOTOpbIX nocryna-

roT B BOAOXpaHN.UHU{e i - r i  r3c,  MO}KHO npeAcTaBHrb raK:

p n

Aro, - !,t  
,3, k:n-zr*r

rAe Qg6,€s 
-  paCXOA BOAbI  B HHxt{Hi I  6 leQ

HHrepBaJIe; r-( -  BpqTff-AO6e.faHHs pacxoloB

ueprcnoJioxieHuoA faC Eo i-f i  fOC'

(7.+)

s - f i f 3 C  B k ' u
BoAbI or s-ft eut-
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B (7.3) H (7.4) cyMMHpoBaHHe BBoAHrcf,  no qacoBbrM
HHTepBaJraM. C yuerou Toro,  r i ro npH onr l {Mn3 a\HHBu:--)  He
rd3MeHfercff, MolKHo 6part

n

Tt
L)

f t : ru-r"* l

Q*oes I t r .  (7,5)

onrnMasar{Hro pe}KHMoe f3C Heo6xoAHMo Bbrfio., 'rr{f lTb AJrfi
AByx BcrpeqarcrrlHxcfl B npaKTHKe gKcn"rryararrHH ycJroBHr?, xo-
T n  f l  r - t a  u o  D n  n ^ r r  n  K ,  , ,r v y u r v  r r q e l J r r r v l y r .  \ r r J o l  . 1  r l D r r v r r l  y u J r u I J t l x M H  n  y r ; n  o B k I f l _
M H  M a K c H M a J r b H o f i  s K o H o M H H  r H , 4 p o p e c y p c o B .
B ycaoeu.flx MaKcrrMa.rrbHorl sroHoMHH rHApopecypcoB B or.,,rH-
r{He or o6nr.rHttx ycnoenfi TeniroBbre craririan pa^6oraror noJr-
Hott .uou{Hocrblo, gatwMafr 6asucttylo Lr qacrnrlHo no,rtynnKo-
Byro qacra rpaQHKa,Harpy3Ku. OcrarcurHecf i  nHKOByTO H rroJiy-
nnKoByro qacra rpa..Qnxa Harpy3KH nor(pbrBaror ruApoeneKTpo-
craHuHH, H 3a[aqeft  genf lercq o[THMaJIbHOe pacf ipeAe"rreHHe
Harp,v3OK prexAy HHMH. B o6uqutrx ycJroBHRX rpe6oeanue
MaKCHMannsoft  3arpy3Kr{ T3C He craB HTcfr ,  ? €C., t rH Tar(af i  3a-
fpy3Ka B xoAe orrrHMH3al.J.HH pex(HMa r{  AocrHfaeTcq, ro o6trq-
HO JrHrrrb B orAeJrbHbre rracbi cyror{. oAriaxo, cHH}Kafl pacxoA
BOAbr Ha f3c,  ece qaqe B TeqeHHe cyroK 6yaer Aocinrato
NPCACJIbHOII  HA|PY3KTI T3C, U NPH HCKOTOPOM CHH}KCHHOM
cpeAHecyroqHoM p3gx_oAe f3c AocrHfHer pex(HMa MaKCH-
uarruort  3arpy3Kn T3C B re qacbr,  KorAa 3To Bo3Mox{Ho. ,4py-
rHMH cJroBaMH,  HMeercq  oAHa o6qas 3a / .aqa onrHMH3 a \ww
pe>KprMoB f3C B pa3nbrx ycJroBl.rsx. BbrAeJreHae )Ke B orAe",rrb-
HYIO 3AAAqY ONTHMH3AI{HH PC>KHMOB f3C B YCJIOBHflX MAKCH-
ua.ntsof i  sKoHoMHH rHApopecypcoB HMeer cMbrcJr Jnuub noroMy,
rITO AJrfl TaKHX yCaonal:r 3Ty 3aAariy Mox(Ho pe[rarr>
npoue.

3aueralr ,  r r ro H3-3a Hanpf l )KeHHoro rorrJrHBHo-aHeprerH-
r lecKoro lanasca B coBpen{eHHbrx yceoBHflx rHApoSJreKTpocraH-
\un 6onbuylo qacrb foAa pa6orarcr e ycJroBHflX MaKCHMaJTb-
Hori  sxoHoMtrH rHApopecypcoB. 06t i , rH.o JrHtrrb B HoqHbre r{acbr
pa6ouux luer l r ,  a raKlKe B HeKoropbre BbrxoAHbre H npa3Agnq-
Hbre AHH TenJIOBbre CTaHr{HH He 3arpyx{eHbr Ha no/IHyro Morq-
Hocrb  (ucxnrcvan ng6 l r roqnr re  3Heprocacreuu) .  B  raKHx
YCAOBHf lX  OCHOBHOC 3HAI {CHHC HMECT SKOHOMI4qCCKH HAHBbI |OA.
sefturee pacnpeAe"rreHae Har-py3oK Me)KAy fOC.

!ns cryqaf f  pa6oru f3c B peiKHMe MaKcHManrHof i  aKo-
HoMHH fHApopecypcoB Ten"r'IoBbre cTaHr{HH B alHailH34pyevrsrr:r
KparKocpouuni f t  nepHoA pa6orarcr  c  MaKcHManlHoir  i rarpys-
xof i  a He H3MeHflror cBoeno pelKHMa npH H3MeHeHHH peiKHN{OB
f3C.  B  raKoM c .nyqae B*p  s  (7 . I )  ie  MeHf fe rc f l ,  H  BMecro
2 r 8

( 7 . 1 )  H M e e M-!w(!'""-i*
i : l

*,  
O"uu") cv-+min'  (7 '6)x

n-a s

l lp" pacqere pelKHMoB f3C c yr{eroM HeycraHoBl' lBulerocfl

TrRrrl*pr{Hr{ BoILbI npoflBnflercfl nocJleAeficreHe' Koroloe cBo'
A ' . ^ - - - - - - - - -  

-

AHrcfl K roMy, qro pe>KHM ypoBseft snxHero 6aetila l3C 3aBii-

cr4r or pex'Ma fgC e npe4urecrBytolllne cyrKl4' An1 -V-uera
n o c l e A e f t c T B H f l n o M H M o p a c l { e T H o r o B B o A I t T c f l A o n o J I H H T e , I I b -
nsrt nepEo.tr Hs d HHrep-earroe. I.ns sToro [ePHOAa pe)KHM

r3c He onTHMH3Hpyercn. f lpoBepKa noKasaJla '  I ITO Aocra' , fu ' t -

uo 6pu"o n.p*oq tid.n.Aefrciean, oreeqaroqgft oArIrIM cyrKaM'

flonorocTb 3OHbr onTHMyM a, xapaKTepllafl vt AItf l 3aAaq

K p a T K o c p o t l H o r o n J I a H H p o B a H H f p e x H M o e f 3 C , n o 3 B o J l f l e T X a -
p a K T e p H 3 o B a T b v | S T H 3 a A a q H B M a T e M a T H t I e c K o M o T H 0 I I I e H H H
KaK HeKoppeKTHo nocTaBJIeHHbIe 3aEaq,H. Llenecoo6pasHo npo-

r43BOA?rTb peryJrrrpH3auup u sTHX eaAar{ nvTeM AO6ae' teHlas

K ueJreBofi QynxuHI'I PeryJlrpu3HPylourerg 
r{rleHa (cl 'r '  S 2'l) '

npn6nH>xu,ouf..o- ucroiratrir bnrai,rannsuft PeX{HM K HeKoTOpo'

;;r '^;;;;.oo6 urr{oMy, no MHeHHro rexHorrof a, pe)KHMy ' HA'

I I p H M e p K p e X ( H M y n p e a u e c T B y l o u l H x H A e H T H I { H b I X c y T o K .
Paernqnue c. t lyuan xparxocpouHof i  onrHMH3alrHH pexu-

MoB 3Hep.o." . r"*  .  f3C. Ha nparture BO3MOIKI{o peueHl4e

3 a , [ . a q n J I a H H p o B a H H ' I o n T H M a J I b H b I x K p a T K o c p o q H b I X p e X I { M o B
oHeproc'creM ;- i3a B pas*blx nocraHoBKaK' pa3f iPlqarclu 'Xcf

cnoco6ovr pacqeTa ypoR_HeH HHx(Hero 6leQa, cnoco6oM yqeTa

rpaH'qHbrx V.ni"td 
l- qynr'HflMH nocJleAeficrens alrl 'r 3a-

! ,aHHbrM" pu.*oi"*"  (#pa6orKaM' 3HeprPIH) fAC' pelKHMoM

;;a; ; ; ; ' i5g 
_ lc;-roBHf MaKcuManruof i  3KoHoMHH r 'Apope-

c y p c o B t | o o b l q H b l e y c J I o B H f l ' H c t I o J I b 3 o B a H H e M k | J 1 | 4 H e H c n o J I b .
3OBaHHeM CXeMbI AeKOMno3t4I ] :LrH npH onpeAeJIeHHI{ pe}KHMOB

r3c.
Bce arH flocranoB KV ?a!'aq HcxoAfiT H3 HcnoJib3oBaHafi BbI-

rryKJrbrx 
"upu*tlp"tr"* 

f3C, roflyqeHHblx Ha ocHoBe npoBe-

,u,eHr4f ofHoaloulf ix K peaJIbHbIM HeBbInyKJIbIM XapaKTepHcTI4-

KaM.  Ans  p" lu - faC ( "unp"* "p ,  MaJ loarperarHux) -  -Mo lKer
n o r p e 6 o B a T b c f K o p p e K u H f . n q J I y I { e H H b I X p e } K H M o B c y I { e T o M
peaJrbHblx xupuxtepncrur fAC, qro 

ry1ler 
paccvlarpf lBarbcf i

KaK 3a,[ ,aqa AoonrHMH3alrHH pe) l invron f3C'

Eontruoe B/rHRHHe Ha eriqlaclureJlbHble aJIropHTMbI q:t*t '-:

r r ' f l  3aAaq oKa3btBaeT npunrrnJr? nopfAoK pacr{eTa ypoBHeH

Bolbr u 
""r* ,"" i  

Oo"4u* 
^f  

3C. Ha npaxr 'Ke Bo3MolKHbI qerbl-

De cflYqafi:r  -  
l ) '  Znoi i :Zv6acpi :const 14 paBeH ypoBHlo no

noft rpueoii cessr't r.IIf l  cpeAHecyrorlHoro pacxoAa
c rauHoHap-

BoAbI ;
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2) ypoBeHb HHN(r{ero 6neea _e xaxAnr? qac onpeAejrffercfl
flo qacoBoilly pacxoAy rrepe3 f3c H no crarrHoHapriofi xpueoficBfl3H pacxoAoB H ypoBneft Z*ai i :Za6*i i i
_^ !) ypoBeHb HHlKHero 6tefa Z"o-i' i i ' ' nLo6ofi i-fr qac ;.rrn. i-itf3C onpeAeJrflercfl Qopuy,rrofi

Z^6;1: /Ho-cp i  * r (  (Zna* i i -Zno*cp i )  ,  (7 .7 , )
f ,4e J( -  HeKOrOpaf l  KOHCTaHTa;

4) ypoBHH B HH>KHevr 6teQe paccvHrbrBarorcf i  c yr{eroM He_
ycTaHoBHBrrrerocff ABHIKeHHfl BOAbr.

flocrreAsuft cryqari nau6onee o6ut*rfi- r.r ronbKo B 3Tol.{cryqae Bo3MOX{eH yqeT BCex BoAoxo3sficreeHHHX OrpaHr,r-qeuaft.
f lpuueHHTeJrb'o K KoHKperHbrM foc H aHeproc'cre&raM

f:f*::-:lg:A.rrnrbcn npaeMrrenaur? Hs neperr'cneH'bix c.ry-qar,: ,r lpH gToM, ecrecrBeHHo, npeAnoqreHae orAaercf i  6on6enpocroMy cJryqarc.
Peurenl le s erHHofi '3aAaqe onrl{Mn3auuu pe}KHMoB 3HeprocncreM a f 3C

fiBJfferc'fi AocraroqHo cJoiKHbtM, oco5euHo npn yqere HeycraHoB6BrrIerocfi
rBHrfieHufi Borbr. Eonee fiepcflexrnBeH rpynofi nyru perrleHnfi, ocnosaHHrrri
Ha ,{,eKoMno3LtrrHH yxasaHuofi cloxsori 3anaqn; os oco6eHHO npHeMJreM np6
ne6o,rniuorvr yrenbHolvl Bece f3c e o6tealtsesHori a'eprocHcrervre.

,4ero'vnosHrlHfl 3aKJiloqaercn B cneAylouteu. cgarrafia onrnMg3gpyrorc,
pelKHMbr sgeprocncTeMbr c f3C, Ho npH HcnoJrb3oBaHHH ynpoutesHor.r Mor,e_
.nu f3c: yqflTbrBarorcr BbrrryKnue xapaKTepHcrnr(n f3c, 6epercx nocroflFr_
nufi  Hanop f3c [n.nH uanop, BbrrrHcrseunrf i  no (T.T)].  f lo.rryveHsuft peiKHM
f3c AaJree Kopper(r 'pyercq (Aoonruuusnpyercn) c yqerorr nepelreHHo.o
Hanopa H HeycraHoBHBIUerOCfi ABHX(eHHS Borbr, Bo^[,Oxo3sfiCrgeHusrx orpa-
HHUeUlrfr,  HeBbrf lyK,lbrx xapaKTepHCTHK H T. n. Tarofi  nyrb perueHHq pac_
cltaTpHBaeTcfi  Htr:Ke.

7 .2 .  ONTHMH3AUHg KPATKOCPOqHb IX  PEXHMOB
S H E P T O C H C T E M

Hcxo4nue nof lo)KeHHc.  paccvarpr iBaerc f l  gar , 'oa coBMe-
crnor f  onrHMH3 arJHH KparKocporrHoro pe iKHMa f  OC H TOC,pa6orarcurHX B cocraBe-o6reLriHenHoft a^HeprocHcTeMbr. oHepr.o-
CHCTCM.A NPCACTABJICI-IA gKBHBAJIEUTHOfi 3JICKTPHqCCXOi? CXC.
nor i .  vqnrtrearcTcs rrorepH sHep_r-HH H OfpaHHrreHHfl  no [epe_
TOKarvt  B gJrexrpauecxoft  ceTH. faaposnexrpocraHuHH MOfyT
pac[o. / ' ranaTbcf l  B O,4HOM HJIH HeCKOJIbKHX KaCKaAax.

Pac.{erHbrM nepHoAoM f lBJrf lercn cyrovHuft  H[rH Here"r lHorr i
nepHoA. 3al^a'ra per.r jaeTcf l  B AHcKpernof i  nocraHoBKe, pacqer-
nui t i  nepHoA pas6nr Ha AncKperHbre HHrepBanbr pusrro,? / , j r r_re" " rbHocru  (HanpHMep,  vacoeo ie) .

PaccuarpHBaeMafi  MoAeJrb f lBdTrercf f  oAHor{pHTepHaJibuor l ,
B Kar{ecTBe KpHTepHfl  onTHMrr3ar l :P-w npr.rHrT MHHHMyM H3Aep-
220

)KeK lra ronJrr{Bo (e qacrHoM cfiyr{ae - MIIHHMyN{ pacxoAa

ycJloBHoro ronnnna).'  
Hanoptr  

"u 
igC npHHHMaIoTc'  nocTo'HHbIMH B TeqeHHe

Bcero IIHKJIa petyJlHpoBalllt,-fl"
IIo f 3C yr{HrblBarorcfi Hnrerparbnble orpannqeHl4fl - 

B--Qop-

Me 3aAaHHOro HA pacuetnltf i _n-epuoa pacxoAa BOAbI qepes

rac prr lu BbtDa6otrpr 3Heprus FOC'^ " i ; ; ; "" i i ' .n.Ayroi l Igs.ocHoBHbIe o6ogHaqeHI, I t :  I  -  Houep

pacqerHoro  I4HTepBaJIa ;  7  - "o* tp  fOC;  ZY6 i i '  Zs6 i '  V t i  -

coorBeTcTBeHHO ypoBHr4 aepxuero,  HHlKHero 6se$oe r3c U

o6eer. l  BoAox-p  ̂H'rrvt 'a Ha Haqalo i - ro HHTepBaJIa;  Q,ai i '^QH6; in

H i ,  Nrr" , i  -  iootBercrBeHHo cpeAHHe -B t-M HHTepBaJIe pacxo-

.t[br H3 BOAOXpaHHJIHIqa H e HHXHHfI 6neQ', HanoPbI' MOIU'HOCTI{

f 3C ; L,ti- AJIHreJIbHocrb HHrepBa ilL;- ry 
-- qHcJio f 3C i n -

rrHcJro 
""r.p"* 

e; P i i- MoulHoco feC e i-ur y3JIe (n y-snar

sJreKrpr.rqecxofi cxeMbl ur'. i :Tm pacnoJlaralorcs f3C"

B y3rrax F (;'+'i i ' , :.-.; tk+h pacnonaf arorcn T3c) ;
Pai i  -Harpy3Ki 1-to ysna e i -M I4HrepBaJIei  Ptr i t  -  f ioroKgi l I -

HOCTH no l - f t  JTHHHH B i -vr  r . ruropean€ (scero naswft  t : I ;  L) ;

6ij -oTHOCHTe.ntuuft npHpocT noTepb B ceTflxi f i i- noTepl{

B Cergx e i-M HIITepBaJIe.
B KaqecrBe He3aBHcHMbIx nepeMeHHbII-  ̂ 6epyrcs-qacoBble

*oruno.rra f OL n rr"*, sxenteanbHrHblx T3C P;i- O6wHar{LIM

qepe3 x-{xii; t:ff i ;  i :@'l} serrop He3ffi

n.p.*."Hux (x,i:- ly'racti i  i : ff i ,  xni: n,ri;1;=^(m!)\ '  (m'*r)) "- - ' fp.Oyercn 
safirs pi:xuu MotqHocreft f3C u T3C, MHHHMH-

r"pyior"A cynuapntili pacxoA ronJIHBa I{a reilJIoBbIX craH-

rrusx 3a Pacqerultft nePHoA
n  m + f

f (x): A ) f, (x,,) at-min
L -  |  I  

- - L

r r  yAots"TerBopsrcunl i  3aAaHHoti  cncrelre orpaHHqeHHfi  :
" 'no 6alaHcy aKTHBHbrx MOI{HOCtef i  B sHepfocHcTeMe

trt r m+r

,  - \  S , r r  I  t  p . . -  I  r ' ,  -  - 0  i : - l  ,  n ;  ( 7 . 9 1
?  ( x )  -  

A / v r s i i  
- f  

A  r t i  4  r n i i  - ' u i -

i = l  i - m + l  i = l

no MotrtHocrgl l  f  3C n T3C

(7.8)

no neperoKaM no KoHTpoJlupyeMstrvr  B' I [

'  
P; i  min i laP;r i r€ Pn *n,  r t  i :1,  A t :JL;

N rzc  m in ;7 ( /V r r . ; i  {N t t "  ^ou i

P ^ i n  i i ( P i i 4 P * o *  i i  [ : 1 ,  f l ,

i , : fr, i : f f i  (7.10)
j :m ;  (7 .11 ) '

(7.r21
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no cKopocrH Ha6opa HarpysoK T3c

LP^in i i (  (Pi i-P1i-ryi) 5;AP^a" i i

i:G' i :  (m* t ) ,

rAe p!"1 , NIlt,i - coorBercrBeH'o 3HaqeHHr vrotuHocreft T3C

u f3C B rpaHnqHoft to' Ixe Ha v-ft  ntepal{HH;

s.(") :  o ,  (T.r7L

T:i SJ;'

6 - xoHcraHra, onpeAeJlsroursf l  iuar 3a rpaHalry (onr-tr r loKa-

3brBaer, rITo H3MeHeHI{e MolqHocrg ueJlecoo6pasHo oparb

B npeAeJrax l0- l |olo cpelHer? MouIHocrH o6lexra); Ji i ' ,  -

r / / ' \ , . ,nnnrrq.FLT ErAr{Tnn2 f lnoeKrlHH fDa. lLHeHTa uenegof i  Qyi i ru l t l i
I \ v v H A r r ^ r q r s ^  - - ^ - - - r -  r

Ha orpaHHr IeHHr  e  QoPue PaBeHcrB.
B AanHori  3aAa.{e HMercrcs ABO BHAa orpaHHtlesai i  B 

_QOp-
Me paBeHcrB - no 6anancy ptoulsoctefi B sHepfocHcTeMe
(orOaHH,reHHe B KaIKAOM nHrepsane) H nO 6anaucy BOAbI HJTI{

; ; t i ; ; ; ; ; *" iec sa nepgoA 
^(Hurerpar lbuoe 

orpaHnrleHae)-

flpoexrnpoBaH'e vrOXei 6urr BbInOJIHeHo C 'OMOIIIbTO MHo-

xnreaeli^,IIarp aHlKa caeAyloqnu o6p a3oM'

eOcraBrautpynrUqro JlarpaHxa EIIft etofi 3aAarIH

.  n  n  / m  
n 7 + f  m + r  

\

e- I s, + Ir, { Xff.,.; i *
i : l  i : l  \ i : l  i : m + l  i : l  )  

I

m  ( n  \
r  \ t '  l S r-  

,1 * i  \ , 1J rec  
11  -  f tQ ' ' u " ' "o ' i  

) '  
(7 '18 )

fAe Tr u ]r i  -  MHoiKHTeln "[arpaH]Ka'
I{srre"eH"s nepeMeHHbrx y'y'racii H Pti la nro6oft Hrepaqnld

B coorBercrBnn c rpaAHeHrHbIM MeroAoM 6yayr

aF , , - "  
i g  

i  A f f . r .  , , -  _ .o ; ;  do  (7 '19 ) '
i i - * 6 p i i  - - ' f s c r ;  

d N r r " t i '

HJIH nocle AHQOepeHuHpoBaHHfi  QyHrqrau O

6P i  i  o lb i  i *  T,  (1 --  o,r) l  ; . ,  
I  f t  .20)

A N " r "  i i : - a ( L i Q i 1 * t ,  ( i  - o ; i ) l '  I

r n A

i lQ.rxi i  ,  dBr ^ d*i

4 i i  : A # ;  b i i : 4 '  o t i : q '

Msoxure,rys . I IarpaHlKa onpeAeJIRIOTCfi  H3 ycf loBHq

_=.--r---

ro saAaHHoMy cpeAHeMy 3a
B O T I h I  q e n e "  r { 2 i r r n r / r  f a a. L s . r r A J r v  r  v \ J

( m * r ) ;

pacvernuft repnoA

(7 .13 )

pacxoAy

(7.t4)

(7.151

Q r e c ; i : Q r r " . . p  i  i : m .

Buecro nocJreAHero^orpaH'qe*Hf i  MoMeT 6urr  orpaHHqe-
HHe rlo MorrlHocrsvr fOC:

' f l l r  T i
;  7  l t Y r a c i i :  l v r r c , . p  i  l :  I ,  m -

T L d

I _ l

" "3j^l l . 
peuraei-n MeroroM npoeKr{H' rpaA'e'ra (cn.

\ z.z) Ha ocHoBe BbrnyKn-fix pacxoAHbrx xapaKreprlcrnK fOC.
B KaqecrBe af i rop'Tera npoeKT'poBaHHfi  ToqKH Ha noBepx-
Hocrb orpaHnqeHnfi B3flr MeroA nancKopefiurero cfiycKa ripa
onep_HpoBaHHH c Aeor lcrBeHHbrMn nepeMeHHbrMH.

I4cnor tsyerc f l  cxeAyrou la f l  HcxoAH a  f i  H  H Q o  p  Ma r IH f l :
I ) gKBLIBaJTeHTHaf cxeMa 3JreKTD Hrleern -

, ̂  ?l ISqaKrepHcTHKH roi';;;'?#:?X"t"l?nooo" r3c
(pacxoAEaf l '  vr  oTHocHTeJIbHbIX npHpocToe),  annpoxcl lvrHpoBa H-

HbIC NOJIHHOMAMH;

3) xapaKTepHcrHKH orHoc*Te.rrbHbix npHpocroB 3KBHBa-
JIeHTHbIX T3C b r i  (P, i ) ,  saAaHHbre Kycor inro-n""eh*oft-rnnpo*.r-
y1l iqf i  jvra"rrosHar{arrHe ngnpaBKH K bt i ,  paccMorpeHHbre
B t1YJ,  He yqreHbl ;  rpH Heo6xoAauocrn  yqer  HX HecJroxe i r ) ;

4) MarpHrlbr cereBbrx r<oeQQaq"."ro" AJrfl. pacr{era orno_
cHTeJrbHbrx npl{pocroB norepb B cerH H neperoKoB no KoHTpO_
JrnpyeMbrvr B/ l ;

q )  npor 'o3HpyeMbre  rpasaxa or reKrponorpe6neHHr ;
6) . .npeae",Tb*bre 3Haqeg' f l  napaMerpoB, orBeqarcrr l 'e 3a-

"4aHuof i  cHcre Me olpa HHr{ esvt f t .
Anropnru eudopa HanpaBJreHHc ABHX(eHHfl  BHyrpH Aony-crnuoi i  odnacrw u sa rpaHnrly Aonycrnruof i  o6n  ̂ r i^ iHsr." . -

HHs, He3aBHcHMbrx nepeMeHHbrx npn xoAe BHyrpH ronycrauor i
o6nac^rs H 3a rpaHHuy Aorrycrauof i  o6,rracra HMercT BHA

iVI;"*l/ - lfJll ii - a(')S{") j :ffi.;
P:;*t) _ p!';) __ o (,)5{") 

i : nz +m l_ r, i u.t')
X AN,,"

i : l

) Aiv,""
j = l

i 1 4 i i : 0  i -  t '  m ;

m + f

, . +
L I  |  -

j - m r l

(7 .2t>

2239 r ,



I{, ' IH nOCJIe IIOACTaI{OBKH A/Vrec;i u L,Pii s npe06pa3OBaHHri
n )

)"i - i - l

i - 1 ,  m ;n

|, q?,
1)

i - r

h . . J -  S r . n . .- L l  |  . / t , ' t 1 L l

i : i

m + f

- L S
t L )

|  - m * l

i : G .

i - 1 ,  n .

(7.22)

(7 .23)

Ecnu BMecro HHTerpaJrbHoro orpauuqenufi  no pacxoAaM
f3C (7.\4) -HcnoJrb3yercf l  HHrerparrbHoe orpaHHqeHHe no Morr{-
HocrsM fOC (7.15) ,  rocrreAHue Qopivryrir i  noc.ne coorBercr-
BYIOUIHX ilpeo6pasonaHr.rfi MolKHo 3arrHcarb B creAyroqeM
BHAe :

1 - T, 0 -- o,) i --_T m;

, r ]
l i  - m + f

s t  , .
Z \ ,  

- a i i )
i - l

Ha npaKrHKe o6r rquo 6epyr  cncreMy ypaeneuaf i  (7 .22)  ,
Ho Ao6Hearorcs co6-[rcAeHaq HHTenpa./ ' rbHbrx orpaHuqesar? f lo
MourHocrf lM fOC - grHM caMbIM noJroBHHr{aro yrrHTbrBarorcf f
HeruHer?Hbre  onpaHar {eHHf l  (7 .14) .  AuaaorNqso B Qopvry" r rax
yqHTblBarcT OTHOcHTeJIbHbIe npHpOCTbI noTepb B CeTf lX 6i i ,  HO
B 6a"qance uou{socref t  He yqHrbrBaror Hgvreuer inf l r  t to HTepa-
UHf lM BCJ IH I {HHbI  T IOTEDb !T ;  H  }TH NOTCDH O6b I I {HO B i iT IOqAFOT
B cocraB P*.  Taxoft  noAxol  K peuieunro npHHfr H B AaHHoft
p a 6 o r e .

Taxul , r  o6pa:ovr,  vro6nr cnpoeKTnpoBarb Ber(Top qe,reeofr

Qvnxugn Ha orpaHnr {eHHf l  B  Qopvre  paBeHcrB,  AocraroqHo
onpeAeirw"t t  7,1 H Ti  H3 JrHHerlsux alre6patrqecKr,rx ypaeneHnl i
(7.23) H roAcraBHrb 3rH Be,/'rHrrHnbr B (7.20\ Ajrfl, L,Pii H
A/Vrac; i .

t {uc,ro HeH3BecTHbIX Be, lH\HH x1 14  ̂ f i ,  OqeBHAHO, paeuo nl
* m  ( n p H  l 0  f 3 C  n  2 4  H n r e p B a r r a x  q H c r r o  H e n 3 B e c r H u x  3 4 ) .
tq  r l

3rn rHl ier lHbre ypaBHeHHfl  MoIKHO peuarb f l rc5blM CraHAapr-

HbIM MCTOAOM,  A  TAK K  K  qHCJIO HCHSSCCTHbIX  HEBCJI I ' IKO '  BPCM' I

;;;;;" 6y1., se6onru*M. o.(HaKo Moir(Ho ynpocrr.rrb peue-

HHe,  HcnoJlb3y;  cneqPIQHKy.3rnx ypanHeHnf i '  a  HMeHHo yKa-

3aHHoe B 3arHcH ypaBHeHuH pa3.AerleHl4e ntp"Yl-Tl-"11- He-

cJrolKHO OpraHH3OBaTb Caeayrorulfi osrcrpq cxoAflIqHllcf HTe-

-orrrrnnuLrri  nnOIIeCC De11igggfl .  bepeM , 'r" i 'J)) - .Q L4 nO (7,r?2\

;ffi;;; ;;'{li]u".* no rd(') nH'IHcrseM Lj" ' u. no 1i" 
-

;;;;;;;;-v,i ' i H r. A., rroKa npouecc peureHnn He coftAercq'

3ror HTepaUqonnotft npoUecc peuleHnfl nnHefiHrtx ypaBue'

HHft MolKHo Tpal(roBaTb KaK nociieAoBaTe'lbHoe npOeKTI4pOBaHEe

<<rrHCTOrO>> BeKTOp-f paAIJeHTa d ga i lJIOCKOCTII JIHHeapH3OBaH-

I ivroulHocrepi vr pacxoAatul BoAbI

)AHbIfi BeKroP d u, nPoeKrHPYfl

{oti{Hocrefi, nofiyqaeM BeKT0p

oP d'  nPoeKrHPYeM Ha orPaHnqe-

taelvl BeKroP d;." H r: A'^ f lonY'

qaeTcf l  noc, I IeAOBaTeJIbHOCTb BeKTOpOB O6UtqHo 3a '5-b LlTC'pa-

[Hr:r H cxoAl{Tcfi K HcKovrofr npoeq\Avr S'

Ecns 6st  ue 6uno orpannqe-

Huf i  B SoPue HePaBeHcrB'  ro

nocfleAoeaterlHltl l  xoA no He'

cKoJIbKHM i IyqaM-aHTHrpaAHeH-

6par t  Peu ieHu, r  s rHX YPaBHeHHH
R npeAbl lyuref i  roure) '

f lp t  Ha i lHr {HH orPaHHI{eHuf i

B Sopr"re HePaBeHcrB PeueHI4e
noflyqaeTcfi B pe3y";IbTaTe 3l' lr-

saroo6pa3Horo  o6xoAa rPaHHIr

T ;  B  roqKax ) t , ^ * ,
. I Iarp aHlKa.

PHc. 7.1. Hr.nrccrpal lur nocJleAo-
BaTe, ' IbHOrO f lPOeKTHPOBaHHf l  Ha

cncreMY orPauuuenni i  e  QoPl te
paBeHcrB

(cvr. r. ' r .  2) w 3HaI{eHI' I f l  } ' i  14

cTpeMf lTCf l  K HCKOMbIM MHOIKHTeJI f lM

orJi l IqHe oT pacnpocrpa-

[19 ] ,  B  H3J Iox {eHHo} t  Pe-
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r u e H a H  r . r M e r o r c f i  H o B b r e  3 J ' r e M e H T b r :  o r K a 3  o r  6 a a a H c H p y t o u i e r i
S J I e K T p O C T a H I I H H  H  n e p e x o A  B M e c T O  H e e  K  N I  H O X ( H r e .
J I f i M  ? r ,  a  T a K l K e  4 p y r o r ' r  n o p f i A o K  n o A 6 o p a  N r H O } K ! r r e .
a e f t  ? u i .

f lpn ua.rruqHH B 3HeprocncreMe roJrbxo T3C (iaaH I '3C c 3aaauHbrprr
?ui) n yqere oAHoFo orpaHHr{eHun a Soplre paBeHcrB no 6anaHcy iuoulHo-
creri Hs (7.18) vt 0.20) noJr,vqaeM Bbrpa)Keur.!-q

do
- - :  b i i *  v ; ( l  -  o r i ) ;
O P ; ;

m + r
sr
Z  o i i
t -  r

t L  -  
m + r

!  r r  - o ; ; )
. a l  \ -  L l l
i -  r

ero tpe6yer yBenl4rreuuoti naMnrn 3BM. B AerictertteJibHocrll tpe6yetcr

JiHrub .{pyfafi opfaHHsauHfi HcnoJIb3oBaHl4fi nal{flrH.

OAnoepeivrennsr i r  pacqer pexHr\roB Bcex n qacoB no3BoJlner raKiKe

ToqHo yquTbrBarb orpaHprqenuf i  no AonycrHrvroi t  cxopocru na6opa Harpy3KII

TOq, r {To Hi l teer 6onnuroe npaKTgqecKoe sHaqeHue.

l4 len (<KoppeKTHpoBKH)> HcxoAr{oro Harrp aBneHlI f i  ,  npI{MeHeHHaf i  K orpa-

HHqeHr{ffrlr n Qoprvre paBeHcrB, oKa3brBaeTcfi Becb}ia a,iSexrasiioft, ri ce

)KeJraTeJIbHo pacnpocrpaH[Irb H Ha orpaHHI{eHHfi  n Sopl te HepaBeHcTs. KaK

or l reqarocb B [48J,  aaa orpaHnueHuf i  no He3aBucrnvtbtM nepeMeHHbIM 3To

lv{oiKHo cAerarb cJre.4yrorrlnu o6pasou. floc,re npoeKTHpoBaHHs. I{cxoAHofo

BeKTop-aHTHrpa.[HeHTa Ha orpaHuqeHnx n ( lopl te paBeHcrB ocyi i lecrB.r ' i f rercf f

npoBepr(a roro,  r (aKHe r I3 onpaHHqeHul ' r  no He3aBHcHi l lb l l l  nepelv leHHbIM 6yAyl

HapyueHbl npr l  .u,BI , l ;+(eHI i l I  no cI(oppel(r l {poBaHHol ly BeKTOp-aHTHrpaAHeH' l 'y

(yunt t rean uenoropotn xoueqst t f t  uaF ,U.Bl t i+ ieHnr) .  f lanee no TeM KoopAI i '

HaTaM, r le yKa3aHHbre orpaHLrqeHHff  Hapyi laroTcf i ,  cooTBeTcTByIOqf le KOM'

noHeHTbI cKoppeKTupoBaHHoro BeKTop-aHTHrpaAHeHTa 6epyrcn paBHbl lv lH

HyrI Io.  TorAa a (7.22) Arr f l  ?r tx.  roqeK 6yaet br j : -Yi( l -or i )  nnn )u iQi1:

: - y i (1 -o r i ) .  f l o " r yueHHoe HanpaB. r leH l te  BHoBb npoe l (T l l pye rc f i  Ha  o rpa -

HHqeHI..If i n Sopnte paBeHcTB II T. A. EC.'tn Aax<e He nOJIHOCTbIO yCTpaHfTb

ABH:.r(eHr{ f l  I IO raKHIvI  HanpaBneHHflM (ne .aoaoA}l rb HTepaquoguuf i  npouecc

. lo roHua),  To perueHne B ue, ' IoM ycKopuTcf l ,  a noc,Te.{ ,yrcuee HcnoJlb3oBa-

HHe npoueAypbi  npoeKTHpoBaT4fr .  rpaAHeHTa c BblKoAoLl  B HeAOnyCTHMyIO

o6aac'ru no3Bo, ' IHT ToqHo Bblaepxarb 3TI l  orpaHl lqeHl l f f .

B r"rr. 2 yrasuaa,'rcfi n,vrb yrrera 3Tr.rru MeroAou rr orpaHHiieHuli no sa'

BTICHNTbIM nepelreHHblM.

A n r o p n T m  i l p o e K T n p o B a H l l f l  T o t { K H  H a  n o B e p x H o c r b  o r p a -

HHqeHflr i  B Soprrre paBeHcrB H HepaBeHcrB. f lycrn Tpe6yercr
Har?Tr {  pe3yJ IbTaT npoeKrHpoBaHHt  ToqKH

. r - { f f . , .  i i j : 1 ,  m ;  P , i i : ( m $ 1 r n t r ) ;  I - n I

H a  o r p a H H r { e H r r n  ( 7 . 1 0 )  - ( 7 . 1 3 )  -  H e x o r o p b i f i  B e K r o p  ; .
Paso6r,eM A"I Iq y.a,o6crea BeKTop He3aB?IcHMbIX nepeMeHHbl. \

BO BCnoMoraTeJIbHOI i  3aAaqe KBaApaTur {HorO nporpaMMHpOBa-
Hl1f l  Ha nOABeKTOpbI U -((Jn ^o*,  Ut * in,  Umax, U*in,  (JLP *o*,
Utp * in) ,  orHocf l I r lnecf i  K coorBercrBytounl l  BHAaM orpaHHqe-
HHfr  (7 .10) -  (7 .13)  .  Hec , ro>xuo Bbtnncarb  Qopvy" lu  r . r r r  Bb l '
gHCJI€HHfl  Bel iTOOa OTI{. / ' IOHeHHI?

A:  (A . ,  -o . r ,  L t  m in ,  L *n* ,  L * i r ,  i \ Lp* r . r ,  Aap  m i r ) ,

(7 .26 )

(7.24)

(7.2s)

c yqeroM 6a,raHcr,rpytouteir 3neKrpocraHuLrH a (7.2a) BMecro yi npr.r-
HrrMaercf i  orHoc.rreJruusrr? rrpHpocr 6anaHcnpypuer? craHunH bo. AHa,rus
nOKa3aJI ,  qTO CXOAHiv loCTb peIXeHHf l  C  Y i  3HaqHTeJIbHO ycKOpneTCf i  no
cpaeuennrc c bs.

f lporpamura cyrotlHol i  onrnrvtngarlH?I no raKorrry anropHTrrry, BXoAff[ IaR
B COCTaB nponpaMMbr PK-72 pacqera AnHTenbHbrx pex(HnroB f3c, 6gaa
paspa6otaHa Bo BHHH3 - BU fTV er BHeApfinacb B oHepnocucrervrbr Haqri-
Hafi  c 1972 r. [48]. B nocleAsne for,br nporpaNrrra B-2 uoAu$Hrl lrpoBaHa
no rweroAnKe pac'{era 6es 6anancupy}ourero ys,,ra [ag].

Paccuotpnnt c.nyuar? 3anaHHbrx 1i.  OnpeneneHHe NrHox{}rreJrerl  . I IarpaH-
xa l,i ocyu{ecrBnflercrr no nepeorl Qoprrryne (7.22) H cBoAtrrcfi B KoHeqHoNl
cqere K ycpeAHeHlllo Bo Bper{eHn noKa3areJleri pexnina. Ec.nlr pe}KHrlr onrrr-
Itanunbrfi, To ycpe.qHeHHe no (7.22) Aaer ror{Hbre 3Har{eHHfi A,i, ecJpr He
onrrrMaJlbHbrft,  -  ro npn6nu>KeHHbre suaueriur l , ; .  [axe npH HeonrHManb-
Holll BHyTpHcyToI{HoM pex(H}te BblqHCJlfleMtte l, i He3HaqnTeflbHo oTKJroHflroT-
cq or  roqHblx sHaqeHHIi  H Moryr ,  HanpHMep, HcnoJrb3oBarbcf i  B nponparvrr \ , rax
.{ ,nHTenbr{or i  onrnmngauan (rau rouHble 3HaqeHwn } , i  He o6qsarensuu).

B npelctaBnf ieMoM NteroAe B orrHrrHe or [a9]  c HaqaJra pacr{era ror{Ho
Bbr;x,ep}KHBarorcf i  ofpaHHr{eHt l f  r  Qoprwe paBeHcrB no pacxoAaNr BoAbr Ha
f3C,  npaueM B  Haqane  pacqera  BHyrpHcyrouuur f t  pe lK r r ru  He  on r r rMannHu i i .
Ia lee H.u,er  npouecc onrt t i l {H3auH?r,  Ho npH ToqHoNr co6nng.r ,H}rur  ofDaHHqe-
Hufr  e Qoprue paBeHcrB.

Eo'nee pacnpocrpaHeH rpyrofr  noAxoA -  roqHbrr? pacver cyror{Hbrx pe-
)K r$ roB  npH KaKHX-TO 3araHHbrx  l " i ,  f l pH  gTo i \ f  o rpaHHqeHpr f  a  Qopvre  pa -
BeHCTB He CO6rrcAanrcq.  Ianee opf  aHr{3vercf l  Hexoropor i i  r r reparurounl , r i l
nPouecc  no l6opa  ?u i  Lnn  Bb t repx ( ITBaHHR onpaHHqeHr r f r  n  Qop i l re  paBeHcrB

[49] .  AHa;r l rs noKa3brBaer x.vru] ' ro cxoAH]rocrb t r repautroFrHbrx npoueccoB
B TaKOivI  Cnyqae.

Pea,rHsatI I iq npeAJrafaer loro noAxoAa, oAHaKo, rpe6ver oAHoBpeN{eH-
HO|O pacqera pe>KHt{oB BCeK n qacoB, } I  Ha nepBHrl  nsuni l  Kaxercf i ,  r t ro
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H COCTOflHHfl HCKOMOfi npoeKr{r{H Ha V-ft HTepaq?rH

i[:'l : *l;' -
I

Lx[ ' ; t  :  I  (u n*o*, ,  -  u n* int)  kr , , i *(u ^o, i i  -umtn, i )*  |  1z.zry
I I

I
- l  (Uor^ax( i - r ) i  -  U *mtn( ; - l ) i )  *  (U or^axt i  -  U a,pmrn i ) ,  j

rAe I -  Houep B/I;  krt i i  -  roaQQaqneHr, nporopquonaJlbuo
KoropoMy Harpy3Ka l-f i  B.II  e i-u uacy 3aBHcHr or Harpy3KH
/ - t ' u  ysJ la ;  x i i  -  K9uPAkTHa 'La  ITPUeK l  l rPycMUK l  ueKr4 ;  , i i  -  I l u -

opAnHara HcKoMoft npoeKr{nn Ha v-ft  HrepaqHH.
O6uras opraHH3aqHfl HrepaqnoHHoro npoqecca npoeKTfipo-

BaHHfl [oJrHocrbro coorBercrByer paHee onucassoir cxeMe
B rJr. ,2 u n noflcHeHnqx He Hy)KAaercE.

Enn yrlera orpaHaqeunft s QopMe paBeHcrB B (7.27) BI!{e-
cto Ar: {L,xti i:G, i:1, n*r} cJ'IeAyer 6pars npoeKl{Hro
srono HanpaBJreuufl  Ha JiHI{eapH3oBaHHbre ot lpaHugqgufl  (7.9)
f i  (7 .14 )  n  Qopru re  paBeHcrg ,  Lx* :  {Ax* r i  ,  i : 7 ,  f l ,  i : 1 ,  m* r } .
I lnHeapn3auHfl orpaHuqeHsft npon3BoAHrcq B npeauayuefi
fpaHHrrnoli roqr<e.

Anropurrrr BblqacJreuas Ar* aHaJrorHqeH paHee onucauuotl
cxeMe npoeKTupoBaHHfl BeKTop-rpaAHeHTa qe.nesorl QyHrqntn
Ha orpaHurreHHf i  n  Qopivre paBeHcrB Anq eH6opa HanpaBaeHHf l
ABH)KeHr4fl  BHyrpH Aorrycruuori o6racru w 3a rpaunqy Aony-
crxuoft o6nacrn.

Anropnrm noflyqeHnfl HcxoAHoro pe)Kflrvra ['3C, y4onlerBo-
pnror{ero H3onepHMerpHqecKI,IM ycJIoBHRu (7.15). Bblule orMe-
rra.,Tocb, qTo B npoqecce o[THMH3arIHLt pex{HMoB Bce BpeNIf
HMeeM AeJrO C AOIyCTHMbIMH nO H3OnepHMerpHI{eCKHM yCrO-
BHf lM (7 .15)  pex(HMaMH f3C.  Orc ioAa Bo3HHKaer  3aAaqa
orrpeAe;reHHfl Hcxo4Hono pex(HMa f3C, yAoBJlerBoprlou{ero
yKa3aHHbrM ycJroBHflM. f lpour.re orpaHHqeHHfl  npH aroM Moryr
Hapyuarbcf f ,  raK KaK oHLI 6yny^t  yr i reHbl B f lpoqecce peuerr f l '
3aaar {H.

D,nn noJryqenufl HcxoAHoFo pelKHMa f3C Hcno"Ilb3yerctl
H3Becrr{brf i  anropnTM BnHcbIBaHHfl  f3C B nHKoByIo qacrb rpa-

Qnrcoe Harpy3KH no npnMbIM J IHHHTM,
3aAaHnr:  eupa6orxa Sreci  H pa6ovae MoIr{HocrH y 'y ' rec pi

xa>raof i  fOC.
Ec"rrr  rpe6yetcn Hexoropuf i  6asracntt f t  pelKplM f3C (na-

npHMep, I Io cyAoxoAHblM l ionycKaivt) ,  ro oH peaJIH3yercf l  B 3Ha-
qeHHflx Srtr i  H Mrac pi  H AoJIIKHbI 6l t r i '  npoH3BeAeHbI coorBer-
cTBytotque B blr{ llTa HHff .

Cr iaqana onpeAeJl f le lv{  r {Hcf ia r{acoB HcnoJIb3oBaHHfi  pa6o-
rrHX nnouluocrefi raxAott f 3C : T 1:jrarlf N'=,- ,1.
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B nnKoByto qacrb cyTotlgorO rpaQuxa Harpy3Kn o6leAH'

HeuHoft  3HeProcHcreMbl (pt tc.  7.2) BIIHcbIBaeM HeKoroPyto rop-

UHro 3neprgrr f3C Atr;, y xoropoft Ty+min. f locne sroro

yrot{HffeM 3HaqeHHfl  Ti  no paccuratpneaeuoft  f3C:
L*l.l ;

9 r r c i - A S r c c i
rTl
' i -

rAe A3.r . i  u AN"r"  p i  -  BnHcaHHbIe B rpaQEK Harpy3KH Bbipa-

6orra r.r pa6ouafl MolqHocrb f3C.
Lanei  BHoBb Bt IHcbIBaeM e rpaQux

S H e p t I , I H  l 9 u '  y  K ( J r u p u k l  t  i - L t t l t t t  t  r '

BrrHcbIBaHHH 6ePYtcn ne6onn'
IUHe 3aAaHHbIe tuarn ANrac pi
no pa6ounu MoulHocrf lM-
f locae HcqepnaHHfl  sHePrHH
Bcex f3C cyMMHPYeM Yqacr '
KH rpaQara HarPY3oKr _orfHo-
cRIIIflxcfl K raxAofi fOC, H'
nofiyqaeM HCKONIble yAoBJIe-
TBOpfi  IOII IHe H3OnepHMeTpHqe-
cKr.rM ycJIoBHflM pelKHMbI
f  3C. Tar<or? a,rropl{rM HC-
nor ' Ib3yeTCfi  B nPOTPaMMaX
BFIHI4S - BU fTY.

f lonyvaeMble pe)r(HMbl
f3C rBJlr lorcf i  xopoiulaM Ha-
r {a f lbHbIM npn6nnxeHHel l  v r

K  OnTHMaJ IbHb IM pe lKHMaM

f3C,  TaK  KaK  on rH l v IaJ IbHb le
pelKHMbI  f3C o6r tqHo 6rusrH

K nHKOBbIM H nOJIynHKOBbIM.
BosMoxeH H Apyroft anro-

Harpy3KH nopi I 'HIo
r  TTna t r l r " r r raovr r  nnL
t t .  I  r y  q  r L  r  r r  r e v r r r .  . ^ r  "

n I J L = I
'f 3C=?,'
r3F3
Ht=2
r?c=J \

v HE=t

U

'/%.6/i:#iiii,'ii.#i,,;ltt%,
0 t,,l ?,+

Pnc. 7.2. l{ .n. lroctpauHn BnHcbIBa-
HHfl pelKnMos f3C B nI{KoBYIo qacrb

rpa$nxa HaTPY3KH

pHTM nofiyl{eHHfl HaqaflbHoro

npu6nwn<eHun pelKHMa f3C. I-lycro 3aAaH PrcxoAHuft pexnut
f3C,  HanpHMep,  no aHaJIorHH c npeAbIAyIqHMH cyrKaMH H oH
He yAoBi lerBopf leT H3onepHMeTpHr{ecKHM ycJIOBHfl tw. TOrla Ha

nepbor l  HrepaqHg onrHMH3aUHH B (7 .21)  cae4yer  6par l  rpe-

6yeuoe H3MeHeH?Ie pacxoAa BoAbI LJrfl BbIAepx(HBaHHfl' H3one-

pHMerpHr{ecKHX ycnoent?  (cv r .  nn .  2 ) .
Anropnr i r r  nolyqeHgq AonycrxMol 'o pe)KHMa oHeprocncTe'

MbI .  npn i  3aAanno ix  rporuo3Hblx  rpad lnxax  Harpy3KI ' l ,  pa6ounx

Mo[{HocTqX sJIeKTpocTaHIIHH, npo[ycKHbIX cnoCo6uocrqx B,I I

MOll{eT He OKa3aTbCfl  AOnycTHMOfO pexHMa 3HepfocHcTeMbl '
B raxl lx )*cJoBLIf lx cHaqa.ra rpe6yeTcf l  peLxnTb saAar{y Haxox(-

AeHII f l  6esAeQnUHTHoro pelKl lMa sHepfocucTevlbl  3a cqeT cooT-

BercrBylou{ero [ I3MeHeHHfl  HcxoAuoI l  uuQopMauf iH.
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3ala.{a Arq Kaxi,a,oro f-ro ,{aca cyroK Qoptwynnpyercfl cae-
IyroqLIM o6paso,lr. Tpe6yetcs uaftTH raKne rleperoKu no KoH-
TpoJIHpyeMbrM B/l Pnil, rpu Koropblx 6yaet MHHHMaJIbHbIM
cyMMapHuli  aeQnqar MoIqHocrH no eHeproo6leAHHeHHIo:

n  - ^ { .  n  - r n i r nL " i - , ? , * " " i i -  r u r r r '

r , .e  Di i -AeQHI{r4r  B i -u  ysne:

n p n  P , i )  P *  i i i

npn  P, i  (  P*  t i i

Aii nOCTOflHHbIe MHOX(HTeJIH, qepe3 KOTOpbIe AOCTHfaeTCfl
rpe6yeMoe pacrpeAe,rleHne AeQnUuroB MouIHocrH Me)I{Ay y3i la'
MH pacqeruori cxeMbr. O6uqHo Hx 6epyt o6parHo nporopqno'
HaJrbHbrM r.r sHep ronorpe6.rueH r.rrc y3Jr a.

Peruenae nocraBJleHnoti saAarIH ocyurecrBJlsercfl MeroAoM
npoeKqHn rpaAueura. I{e4ecoo6pasHee 6part B Kar{ecrBe He-
3aBHCHMbIX [epeMeHHbrx neperoKH Pnil ,  npHqeM nocJIeAHHe
Hy>KHO OnpeAeJIflTb Ha OCHOBe pa3AeJIbHOrO yqeTa 3aKoHoB
I(npxnoQa, KaK sro yKasbtBaJlocb B rr ' I .  3.  f lepnuf i  3aKoH
I(HpxroQa yqHTblBaercf l  6anancoM Mol{Hocref t  Ka>KAoro y3JIa,
a stopoft  -  orpaHI{qeHHeM XAP;17x7:Q no Kax(AoMy 3aMKHy-
ToMy KoHrypy. f lonaavro orpaHa.IeHnri  B Qopue paBeHcrB no
saKoHaM KnpxroSa yqnrblBalorcf l  orpaHur{enuf l  e Qopue He-
paBeHcrB rro npeAerrbnbrM Harpy3KaM B/1.  Bo BHI4[{3-BU
fTy AJrE 3Toft  ea1^a.ra pa3pa6oraua nporpaMMa <<6anasc-I ' l>>.

B pe3yJrbrare peueHafl 3aAaqr.r Airn KalKAot'o y3JIa fio.,,1!-
TIAIOT ACQNUNTU MOUIHOCTH, H TCXHOJ]ON NPOH3BOAHT H3MCHC-
Hr4fl B ncxoAsoft aHQoprraallrpt, JrHKBHilHpyIourHe ara leQHut{-
TbI:  nn6o cHr,r lKaer aHepronorpe6neuue, nu6o yBerHrIHBaer
pa6ovue Mou{Hocrn anercrpoirauqnf i .  !a" , ree BKJIroqalorct
n  pa6ory  nponpaMMbr  onrHMH3auHH pe iKHMoB.

B [49] oi lpeAe,/ ' IeHne 6esaeQHuurHoro pe)t inMa coBMeu{eHo
c orrpeAeJreHHeM onrHMH3arIHH pe>KHMoB.

7 .3 .  AOONTHMH3AI{Hf l  KPATKOCPOI{  HbIX PEXHMOB
rHA PO3JI EKTPO CTA H I I  H H

.[ ,oonrnMH3arlxc Af lc yqera nepeMeHHoFo Hanopa, BoAoxo-
gsr icreeHHbrx orpaHHr{eunf i  H KacKaAHoro pacnoJrox{eHHq f  3C.
CHaqa.na t io MeroAHKe, npHeeAeHHoft  B S 7.2,  onrnMa3apyercf f
pelKuM 3HeprocucreMbr c fOC w onpe.{e"I l r }orcf  npHBeAeHHble
K rrraHaM xa>xgof i  j - ia f3C rpaSnxu orHocrrreJlbHblx npnpo-
croB T3C b  i  ( t )  .
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D i i  : { ' "  
o ' " ' ,

!,a"rree peuaeTc ff. sa1aqa Ag9[THMH3aUIIH pex(HIYIOB f 3C,

HO npH ynpoqaplueM I IpeAnoJIolKeHHH, qTO H3MeHeHHe pe)Kpl '

noe f3C He noBi leqer  H3MeHeHHs rpaQnxoe b i ( / )  - -oTHocH-
reJIbHbIX npHpocroB T3C, npHBeAeHHbIX K lxHHaM fOC. f lo-

f lyrregHble r lpH AoonrHM H3aqHW pelKuMbl f3C MoryT 6otrb sa'

AaHbI BMeCTO paccl{HTaHHbIX nO MeTOAHKe l lpeAblnyuero na-

parpaSa, npn sToM f iepecr{HraHbl pexiHMbl l3L 14 yroqHeHbl

rpaQnrH b iU\ .  Ecnn e tn  rpaQHKH He orJ l6qaroTcf  o r  I IepBo-

HaqaJIbHbIX, TO paCrIeT 3aKaFIqHBaeTCt,  B npoTHBHOM Cflyqae

Hrep ai{HH npoAoJI}Ka Forcfl .

3aAaqa AOonrHMV3aUuH pel I iHMoB f3C MoxeT peuarbcf l

H nocJle onrHMH3 a\HH pex(I4MoB ToJIbKo T3C i IpI4 npoH3BoJIb'
Ho 3aAaHHbIX HarIa"rbHbIX rpaQnrax AJrf l  f3C.

Pacciuorpnu saI.acY AoorITHMHsa\Hkr KparKocpoqHblx pe-

)KHMoB rpylinbl fOC npn ycJIoBHH nocToffHcTBa [pHBeAeHHblx
K trr l4HaM xaN4ol i  i - f t  f3C rpaQnxoe orHocnre.r lbHblx npHpo'

c T o B T S C b i U ) . f u a p o c T a H l l H H M o r y T p a c n o J l a f a T b c f l B K a .
eKaAax, npLI 3roM yrlHTblBaeT€fl 3aAePN(Ka BO BpeMeHH lo6e-
raHHq pacxoAoB BoAbI MelKAy cTyneHRMH KaCK_aAa (yuer c r to-

Moulbro nocror l {Horo BpeMeHH,uo6enanun) '  Vpoeuu HHiKHeno

6oeQa Zs6, a 3HaqHT, H HanopbI SOJIaralgTgf i  nepeMeHHbIMfl ;
3Har{eauff Zno Bbllr.rcflrrrorcr c yqeroM H. ,4. B. no ruolnQnua'
poBaHHoMy MeroAy 3KcI ioHeHr .'  

3aaaqa peuaeTcf l  B A116pernor l  socTaHoBKe, pacuerHsl f t

nepnoA paz6ur Ha AucKpeTHbIe HHrepBa; lu paeuoft  AJIHTeJIb-
HOCTI,I.

BCe HCnOJIb3yeMbIe O6OeHaqeHHf TaKHe )Ke,  KaK w B npe-

AbrAyu{eti  saAaqe.

PaccvarpHBaeMan Mo4e. [b  f lB ; f ieTcf i  oAHOKpI4TepHaJIbHof t ,

B KaqecrBe I {pHTepHf  onTplMH3al {HE npHHf lT MHHHMyM pacxoAa

TOII.I IHBA.

f Ip"  ,U,ooI I rHMH3aI{HH pe}KHMoB f3C cyMMapHoe 3a cyrKt4

(ne lenr .o)  nsueueHHe pacxoAa TonJIHBa B sHeprocHcreMe

npeA"r raraerc f l  or lpeAeI f l rb  no Qopuyne

m n

B,p:8J3'  - -  > I  b i i  aN,," i i ,
i : l  i : l

(7.28)

rAe BI3' - pacXoA rc,nILIBa, cooTBeTcTBylgqnrit HaqaIbHON{y

pe)KHMy fOC, Ay'y ' .a. ; i  -  r I3MeHeHHe MolI IHocrH i - f i  f  3C B i - r ' t

I {HTepBa./ ' Ie nO CpaBHeHHTO C HaqaJIbHbIM peX{HMOM'
C yueron (7 .1 )  ,  (7 .2 )  v r  (7 .28)  xpnrepnt t  MHHvt lv IyMa pac-

XOAa TOn"' IHBa B SHeprOCHCTeMe O6eCneqHBaeTCfl  npH BbinOJI-
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HEHHH VCJIOBHff

B"yrr :

dB,.o"n
Qei l (7 .2e)

dwi

TJnt  n . . , ' . ' r y , r r r r r r r2er r r t r , -  nar , r r r r r r l \D  fA f -  r tn r \ /T  6 r - r r r .  2 ,AnA:g ]A l
^ r y r r A v v r r l I t I V l r l 9 q I + r l I l y v 1 I \ f r r ' r v ! I v v

cireAyroulHe orpaHHqeHHfl :
r lo qacoBbrM pacxoAaM BoAbr B HH]KHHe 6leQu f3C

Qnoii PQ^o min j i:17m, i:Tn;

} r n t \ ,

- ''l tl Q*ofrs it' l-'ilr'x'L/ LI
s - l  hz - t r * l  /  l

no ypoBHflM BoAbI H aMnJIHTyAaM ypOBHeft  BOAbI HenOCpeA-
crBeHHo B HHiKrreu 6leSe r3C H B fAsf leHHoM crBope

Z * 6 * o * , 2 Z " a  i i 2  Z * a ^ t i  i  i  -  I ; m ,  i - _  I t  A

A t $  i (  
/ " 0  m a x  i

Z r n * o ,  1 2  Z y o i 1 2  Z y o m i n  i i  i f  i : T '  n ;

Ayo i  4 Ay..^o" i  i  
- -  l ,  rn,

rAe / i :  Z" i -Z ' i ,  Z" j  n Zt  i -  MaKcHMaJIbHbl l? H MHHHMa"TIb-
Hblfr  ypoBHH HHlKHero 6reQa i - f i  f3C;

no MorrlHocrflM orAeJrbHbix r3c

y'y ' r r"  max i i2Nraci i>Nru" min i i  i  -  f  i - -1,  * ;  (7.32\

no nepeToKaM nO KOHTpO/lHpyeMbII"{  B, I I

P o ^o* i t )  P n11)-  P 
"  

min i l l--1, n, I:T3,

rAe /  -  HoMep KoHTpoJrHpyeMoIi  BTI;
no 3aAaHHoMy cpeAHeMy 3a pacl{erHbl l i  nepHoA pacxoAy

Bonbr r3c

Q r : c  ; i :  Q r r " . . p  I  i  - T '  m ; (7 .34\

no ypoBHflr , {  BoAoxpaHHJIHi l {a Ha KoHel{  pacqerHofo ne-
pHoAa

1-f f i ;

(7.30)

(7 .33)

(7 .31 )

Zaon i :Zs6 . san i i

no TeKyUIHM ypoBHf lM BOAOXpaHH. ' IHUIa

(7 .35)

(7 .36)
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Zs6 ma* 1)Z"o i i2 :Zao rn in  i i - I ,  n ,  i : | ,  m i

ro cyMMapHoft MoIqHocrH KacKaAa r3C
m

f f * , " ^  m a x i 7  X n " t  i i 2 t i a c x r n i t t i  
i : L '  n '  ( 7 ' 3 7 )

i = l

Aalpt"r l leKoropHe noqcueriufl no npHBeAeHHoI? cucreMe

of  paf lHqeHHl l .  -^ 'n , rn?qf { -'  
orpaunqeHHfl (7.30) kl (7.3I) tvtoxHO Ha3tsa'r 'b ] ' t fA{r^' \rv ' l rg

cTBeHHbiMH, TaK KaK OHH B OCHOBHOM OTpalKaIoT Tpe6oBaHHf l

HesHepl'erHqecKHx yla^cJSHKoB BX-K- -- -- -.^:
O r p a H u q e H H e ( 7 . 3 2 \ n o M a K c l { M a J I b H o f i H a r p y 3 K e f O C

A O J T X { H O y T { L I T b I B a r b K a K n p e A e J I b H O A O I I y c T I ' , l M b i e H a r p y 3 K l l
igc, ,ui< * ooe-cneueHr{e Ha^ f 3c Bo3rraraeMoro Ha_11]lila.rpy-

3OqHOrO HrH aBapHIlHOfO pe3epBa M,OUIHOCTI4: cooTBeTCTBeHHO

Nrscii AoJrlKHo 6urs MeHbue riolnoli pacnoJlaraeMofi MoIIlHo-

crn cTaHIIHH Ha BeJIHqHHy yKa3auHoro pe3.e-pP3' Ecnn-pe-3epB

Aaercrr  Ha rpvnnv- i3c,  to" aHaJrorHqHoe (7.32) HepaBeHcrBo

cJreAyer 3arHcarb D,Jr?^. fPYnnu f  3c '

OrpauuueH;;- 0.Sgl' ". 
AonycKaer neperpygKu KoHlp9{l:

p'.*i i* g,' r 3Heproc'creMe (koHrponrlpyeMblM' f lBJIflIorcE

re B/1, no KoropbrM cyrqecrByir onlcHocrb Hx EeperpysKll).

g y i. i  yKa3bIBeJIocb, rlro yrl 'r B3auMocBfl '3vr KparKocporlHblx

H AoJlrocpoqH;; p"*"toe fgC Moxer BblnoflHqrbcfi ABoflKo:

Jih6o c noMottl i lo'qynxunfi nocileAel?crBur' rH6o flyreM 3aAa'

HHfl  cpeAHHx pacxoAoB qepe3 f3C HJIH ypoBHel l  BOAoxpaHH-

;;u iec Ha KoHetr  pacl{er 'oro KparKocpoqHoro nep'oAa'

onpaHnueH'n 17.il i; l?.55i orHocnrcs .rrn''ru K reM f3c,no

KOTOpbTM B3aHMOCBf l3b KpaTKOCpoI{HbIX H AOJIrocpoqHbIX pe}KH-

MOB I IpOH3BOAHTCf l  BTOpbIM Cnoco6ou ' ,  a  TaKX{e K r3C c  Bo-

AOXpaHHJII4I.Ila MH KpaTKOCpotlHoro peryJI vrpoBa}l.ljfl '

flpeAenlHtre 3HaEreHHfi vroufsoireli racrana f3C onpeAe-

nffroTcfi 6anaucorvt MOUIHOCTefi B 3HeprocxcTeMe' Tax' MI4Hlt'

MaJIbHO AOnyCTHMafl  MOUIHOCTb KaCKaAa Nxacx min OnpeAeJIg-

ercf l  MHHHMa,{bHbrM yrracrueM f3C B noKpbITHH l ! lQnron
aHeprocr{ . r .*roi  (nprr 'oroM renJIoBble .TaHUHH pa6oraior

a nbnHOft  pacno,, , r ; r iervrol i  MorrtHocrbrc),  MaKcHMaJIbHO Aony-

CTHMag MOUIHOCTb KaCKaAa N*^t*  max- MaKCHMaflbHbIM yqa-

crr.reM f 3C B rloKpblrrErl rpaonron 3HeprocHcreMbl !1p^1, ,3roM
TenJloBbte crar iuHl ' l  pa6oralor-  c MHHHMaJIbHo BO3MOIKHOH lv lo iq-

H O C r b o ) .
D,ni pa.r{eTa 'OTOKOB MOUIHOCTH nO JIHHHflM HCnO"Ib3ylOT-

crr MaTpHqbr ceTeBbIX KOsQOHIIHeHTOB: nOTOKH BbIqHCJIfloTcfl

no 3aAaHHbrr "u-.pvi"u* Tba "-t?-9^.1,?"tpronorpe6nesurc
B pa3Hbix ys. lax pacqerHoH 3JIeKTpHqecl(of t  cxeMbI.  BnHly ro '

fo r{To B AaHHOrt SaAa.re oTAeflbHble fpyllnbl T3C He paccMa-

TpHBaroTcf l ,  TO MO>KHO JIHII Ib OnpeAe'r f iTb cyMMapHyIO MOUI'
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Hocrb T3C_(nbrqr{raf l  H3 cyMMapHoro 3Hepronorpe6.neuua
MOTUHOCTH f 3c), n aroM cflyqae /rHHeaDH3OBaHHOe tsbrpaxie-
HHe erqe 6onee yilpouaercfl:

'  Prtt :  Pf), t  * krrt t  APti+ > krr i  t  jANrcc ir ,  (7.48)
i : l

rAe Plo)t - HaqaJrrsorft troToK ilrorHocrr,r, coorBercteyic,.unir
HaqaJrbHqM.y pelKHMy Morrlnocrefi fgc I krrit, krzit i_ nocroflH-
HbIe xoeQQaqueHTbr Jrageapf igoeagnor? 3aBacarvrocrni  Ap:,  -
v l ' l ^ I A w o t - l t r a  n r r l / r r n n " n ' - '  ' T - \ / ' r
r i \rryr i ,r lLr-rr i /-r  Lytvi iyi  .4pnvrt Moil iHocTi, i  i  J\_ 3a crleT l I3MgHeHHfl
Morr{Hocrefi r<acxana f3C.

_. ,^,9QopMyJrHpoBaHHafl  3aAaqa AoonTHMH3ar{HH pe>KHMoB
r JU ,4on>KHa peularbcfi B KoMnJIeKce c gaAar{eft onrHuH3arIHH,
npHBeAesHoft  n upeAbrAyuleM naparpaQe, r tpa HcrroJrb3oBaHHH
cne4yrouleri anQopnraqnn or nocnerserl: biG), /VJgl t i (Mn i:
:Tn, i-ff i1, Pf, '),, (a.ns i-Tn, t:tJ).

Kportre roro, AoJrlKHbI 6urn saAaubr:
1) rpaQraxa cyMMapHoli  uarpy3KH sHeprocr{creMbr;
2) npeAeJrbr Liln saAaHsofi cacrenmr oipaHruuenui.t;

3) QyHTuHLI nocrreAeftcren" 4P on" i -ffi;
dw, 

AY" '  r

4) BpeMeHa Ao6eraH'f f  pacxoAoB BoAnr MelKAy cryne'rMr{
KACKl,!,A, -c1i

5) xapaKrepncrnKn f3c (pacxo4nlre H orHoclrreJrbHbrx
npHpocroB) -6epyrcr BbrnyKJrbre xapaKrepHcrr.rKH, annpoK-
cHMHpOB a HHbre noJrHHoM aMUi

q) xapaKrepHcrHKH HH)KHHX 6seeon foc H KoHcraHrbr,
ueo6xoAHMbIe AJifl pacrreroB HeycraHoBnBruenocfl ABHX{eHHr
BoAbr l ro4uQnqupoBaHHbrM MeroAoM gKcnoHeHT.
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rpaAHeHTa.

!,oonrnrvrH3 aqnR KParKocPo

rieBbInyKJIbIX pacxoAHblx xapa
paccqHTaHbl OnrHMaJIbHbIe cyrc

nyKJIbIM pacxoAHbIM xapaKJegl

HHf f  uo lqHoc te t : t  HeKoropoH l c ,L  B  TPH l l ep l tD t^  ' 1aL . , '  vJA*

Nracr, Nrec2, N;;.r '6;; .- i  g,\ .3rn gHaqirH'q MoruHoctefi  pacno'

.{ararorcfl B o6ueru cfiyr{ae upoH3BoJrbHo Me)KAy roqKaMH o,

A , E u B .

Nrtct Nrrcz Mrtrs t

Puc. 7.3. I,Lonrocrpau*fl yqeTa HeBbI- Pnc. 7.4. Hnnnctpaunn HeUenesHft

ilyKnbrx pacxoAHbrx_ xapaKTep'crrrK o6teMoe soloxpiggnuq fOC uptl

r 3C KoPPeKullH PeiKHMa

llp, nepexoAe K HeBbrnyKnbIM xapaKTepHcTHKaM AJIff

o6ecne.reHHs Tex )Iie iuou{u'ocrefi norpe6ylorcf yBeraqeHHbie

pacxoAbr BoAbr r{epe3 r3c, KOTOpbIe HecJIo}KHo paccql{TaTb'

ecJrH H:const, 6epn e raxAofi  TOqKe pacxoA BOAbI qepe3

faC no puuno"ot pu.*oAHoft xapaKrepairnr<e. I lpor H:tt1' f

oacqeT 6VAet 6Onee CJIOX(HbIM 14 HTepaTHBHbIM: onpeAeIHB'

ku* gota'a 6u"rlo cKa3ano, yBeJrlrqeHnble pacxoAbl BoAbI rlepe3

f3c,  Aaaee HylKrro paccqHTaTb yror{HeHHble ypoBHH HH}KHefo

Oteea n Hanopu f3C, 3areM onpeAeJlHrb HoBbIe pacXoAbI Bo'

Aor uup.s f3C g r .  A.  Ao cXoAHMocTH HTepaqsoHHoro npoUec-

ca (a 
'on 

cxoAurcf l  oqeHb 6mcrpo) .

b pe3y/rbrare o[peAeJrf leM HeKoropble nepepacxoAbl o6.6e-

MOe soAbl 3a crler nepexoAa K HeBbInyKJIbIM XapaKTepHcTHKaM

LWr.* ( j : \ ,  n t .  Ha pwc.  7 .4  noKagan xoA H3MeHeHHf i  no  r ' Ia -

ca" iytox o6oeua BoAbl,  H3blMaeMoro H3 BoAoXpaHHJIHIqa

(nyHnirap - pacqeT no BbInyKJIbtM, clJloglHafl i lHHHfl' - pacqeT

no HeBbrnyK, ' IbtM XapaKTepHcrara1r) .  PagHl4qa MelKAy KpHBbI-

MH K KoHtly cyroK H ecrb LV^.*.
Or AV^.* i  JrerKo nepet?rn K oUeHKe nepepacxoAa ronJIHBa

A.By 3a cy"r<",-noiory"io QyHrunaun rocJteAefictnHs (wnu
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i _  1 ,  r n . (7.3e)

f lo gH.rHcJreHHbrM gHarrennfiM LWn.xi w A,Bi oqeHHBaercfl
AoriycrHMocrb HJ|H HeAOnyCTHMOCTb HCnOJrb3OBaHHfl peIKHMOB
i3C, BbII IHcJIeHHbIx no BH[yKJrbrM xapaKTepucruKaM. Ec;rn
srH 3HaqeHaf i  cyuecreenHbr (oueHxa rexgoJrora),  ro rpe6yer-

91 IOppeKrHpoBKa paHee orpeAe/reHHbrx cyroqHbrx pe)r(HMot]
13c.

Crporoe peueHHe 3aAarrH pacqera pe)KHMoB fAC c y.{e-
TOM HeBbrnyKJrbrx pacxoAHbrx xapaKTepi.{crHK f3C, KaK orMe-
! IA"IIOCb BbIruC, MOXCT 6UrI BbINOJIHEHO MCTO,IOM <<ECTBCI? ], I
rpaHHI I>>,  Ho oHo oKa3blBaeTcf l  oqeHb cJIo)KHbIM,  no3ToMy
HcrroJlb3yrorcfi npu6nuxeHHbre rlpHeMbr pe[reHr{fl }ar,a.q-:?..

Ileperrrra npHHHMaeMbrM Aonyurennevr 6yAer rpeAnoJroiKe-
HHe O 3aMeHe xaxAofi BbrrryrcJiesHofi paHee MoruHocrH r3C
6n*txafirrraM JroKaJrbHbrM onrnMyMorvr rril l ero oKpecrHocrbru.
Hanpuuep, BMecro MorrrHocrH /v-racr 6yryr paccMarpHBarbcs
MOIIIHOCTH B TOqKAX O H rt,  BMECTO MOUIHOCTH //. ,",-MOIII.
HocrH g ror{xax .4 u E u r .  r , .  BosMoxHa raK}Ke Ma/Iat  or{pe-
cTnocrb B TorIKax A, E w B.

Bropurvr npHHHMaeMbrM Aony[IeHHeM 6yaet i locroflHcrBo
npHBeAeHHbrx K trrHHaM f3c OrHOCHreJrbHbrx npHpocroe T3C:
orHocHreJrbHbie npHpocrbr B 3oHe MourHocreri f3c or roqxu o
AO tOqXH A NPHHHMACM TAKHMH >KC, KAK B TOqKC NTSCI,  B 3OHE
Molrlnocreft f3C or ror{Kn A rc E - KaK B ToqKe Nrec2, H T. A.
fpyrne AonyureHwn 6ynyr oroBapHBarbcff  oco6o.

Kopper<quq pelKHMoB f3C npH nepexoAe K HeBbrnyKJrbrM
xapaKTepHcTHKaM O3HalIaeT KOppeK'r{Hro cocraBa BKJrroqeHHoro
e pa6ory o6opyAoBaHHq fOC. I - Ipu aroM Aorr)KHbr ro Bo3Mox(-
HOCTH CO6NTAATbCf l  OTPAHHqCHHf i  HA COCTAB BKJ I IOqEHHbIX
arperaroB F0 l .  HanpuMep,  npH pocre  cyMMapHof i  Harpysr {n
SHeprocHcreMbr cocraB arperaroB MoiKer JrHutb yBerHrrHBarb-
cf ,  a gao6opor.  [oJI ]KHbI yrrnTbrBarbcf l  orpaHnrleHnf l ,  cBff3aFI-
Hbre c Bo3JrolKeHHbrMH Ha f3c QynxqHaMr{ HeceHHfl  Harpy3oq-
Horo H aBapnftHoro pe3epBoB H T. n.

c.rreLyer yr{HTbrBarb npeeMcrBeHHocrb cocraBa arpenaroB
rrpn nepexoAe or oAHHx pa6ovnx cyroK K ApyrHM HrrH r tpn
nepexoAe or oAHHX BbrxoAHbrx Asef i  K Apyrnu.

flpa KoppeKuHH MoulHocreli roc noprururo yc.rronHrl sKoHo-
MHrIHocrH H orpaHHqeguf i  Ha cocraB arperaroB AoJrx{HbI yr{H-
TbrBarbcfl ofpaHHqeHHfl rro 6anaucy l,rou{Hocrert sHeprocHcre-
Mbr B xa>rruf i  MoMeIl  BpeMeHH H OfpaHHr{eHHfl  no cyroqHorvry
pacxoAy BoAbr Ha fOC. KoHeqHo, c,irreAyer cqnrarbcff H c Ao-
nyctnuofi norpeulHocrbro B orKJroHeHHsx no 3THM OrpaHHr{e-
236
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HHnM, KoTopble BcerAa HMenT MecTo. Oco6eHHo 3To oTHocuTctl

K orpanaqenafiM no pacxoAy BoAbI 3a cyTKH - ne6onb[Il{e

oTKJIOHeHHfl OT 3THX pacxoAoB BCerAa HMeIOT MeCTO' OHH ,A.O'

nycTHMbI,  TaK KaK Moryt  6ott l  CKOMIIeHcI{pOBaIIbl  npn Ha3Ha'
:ieHHH pelKHMoB f3C B cJIeAyIolIIHe cyrKu.

AlropnrM AoonrHMH3aqHH pe)KltMoB KaxAofi I '$C Aflc cy'

ToqHono nepHoAa Ha ocHoBe MeToAa AI, IHaMUqecKoro nporpaM-

MHpoBaHHn. I IpnHravraeM AoIIoi tHI{Te, l ibHoe ynpouleHi le -  Kop-

peKIIHlo pelKHMoB xaxAolt  f3C BbI loJIHf leM He3aBHcHN{o oT

ApyrHX f3C.

O6rsFra.MM qepe3 Vlo ' ( t )  nyHKrt{pHylo KpHByFo Ha puc.7.4,

oTBeqatou1yrc pacqeratoi IIo BbInyKJIbIl l KapaKTepHcrI4I{aM. Pac-
qeT BeAe],,{ CJIeBa HanDaBO, oT HaqaJIa CyTOK. B nepBOM rla-

coBoNI I4HTepBaJIe ?IMeloTCtl ABe BO3MOIKHOCTA KOppeKu-I4H' Ha-

npuMep yBeflHqeHge w yNIeHbueHI4e l,{ogrgocTn fOC ff..", ^HZ
HeKoTopble BeJIHqHHbt: Bil.IeCTO /Vrscl paCCNtaTpI,IBaeN'I TOqKK O s

A wa pt4c.  7.3.  f loncqaruBaeM LI3MeHeHHn B o6teuax BoAbI

LWID w nZlz], orBeL{aFoII4e H3Met{eHLIfM I\{oJIHocli f3C nffl] l  t

pI aNI3l'.
Bo eropoNl qacoBoM HHTepBaJIe raKx(e i\ioryr 6stro ABa

oTKJIGHeHHn or Nlo-.ItHocteft f3C: AffllL n Affl2rLz n coorBercr-

BeHHo AlYTlr) v alY/12\. B ccqeraHnll c nepBbI\,I qaccNt Bo3NIolK-

Hbr qerbtpe xovt6nHar{r{H orl<noneuHtl.  f lpoaoa}Kenue 3roro
i lpoqecca B TpeTbeM, qerBepToM H T. L.  qacax yBet lHt l l4BaeT
rluc. , ro xou6usaqar l  coorBercrBeHgo Ao 8,  16 H T. 4. ,  Ao 2(n),
t 4 e  n - H o M e p  q a c a .

Llucro coqeraHHli - xotvtlusauwlfr oqerlb 6trcrpo pacrer, tto-
3roMy np[HHMaeM AorryueHne -  K KoHuy I(a)KAot 'o i - ro nurep-
Bar la paccMarpuBaeM He 6onee v orxnoseHat i  or  xpunof i

WQ) ( / ) .  Hr.rcao v onpeAeJrrercf f  sKcnepr{MeHraJrbHbIMH pacqe-
TaMH.  I Ip rauev ,  Har rpHMep ,  \ t :2 .  TorAa Bo BTopoM qace H3 t le -

Tbrpex co'{eraHHrl  Ay'y ' racr,  ANcecz HyiKHo nur6parb ABa: 6epera

re cor{er aHufl., y Koropbrx LW F2- LW t* LlYz HaHMeHbuIHe,
r .  e.  MeHbrle orK, ' r loHf i Iorcf l  or  KpHBofI  \X/ iQ)( t ) .

B rperreM qace coqeralorcf l  , i tBa orK.noHeHHfl  B o6relae eo-
lnr  AlVvz 14 LBa orKJIoHeHHf B o6teue tsoAbr LWs.BHosn eot-
6apaeru ABa coqeraHHfl ,  y Koropbrx LlVvt:A,Wt*LWz*LW's
HAHMCHbI I ICE.

I - IpoaonxHB sry npoueAypy ro KoHua cyroK, noryr{HM ABa
3 H a r { e H H s ,  A , W v " - n r t 6 n p a e u  H 3  H H K  H a g M e H b r r r e e .  B o e e p a -
u{ascb xoAoM Ha3aA,  Haf iAeu LWt ,  L lVz  H T .  E .  (ecrecreeHHo,
npr r  np f lMoM xo le  Hy)KHo 3anoMHHTb aw t  H  LWz,  oTBer ra lo -

? . 3 7



--' -r-

IqHe r(a>K.{oMy Bbr6paHHoMy LV/vz H r. A. - 3ra npoqeAypa
o6n lenpuHf lTa  B AHHaMHqecKoM nponpaMMHpoBaHnu) .

B paccMorpeHnoM pacrrere MolKHo yr{HTbrBarb H H3MeHe-
HHfl ypoBHfl HHlKHero 6leQa c yqeroM HeycraHoBHBrrrefocfl
ABH}KEHHfl BOIbI: PACqCT BEACTCfi XOAOM BNCPCA, H B HCM HC.
cJrolKHo onpe.4,eJrflTb H3MeHeHHq ypoBHff HHIKr{efo 6nesa.

Bnussueu no pacxoAaM Ha apyrae fgc KacKaAa MolKHo
npete6peqb, TaK Kar{ cpeAHecyroqHufi pacxoA aHaJrzeHpyerurofi
f3C norrrr{ He MeHflercfi.

LlsnoxenHut:t pacr{eT [o3BoJrfier Aocraroqgo 6nHsKo no-
Aoftrn K 3aAaHHoMy cpeAHecyrorrHoMy pacxoAy. Ecan >KeJra-
TeJIbHo rorrHo no_ryrraTb rpe6yeuuli cpeAHecyrouutrft pacxo,t,
TO B UO"UyUeHsUrt  pex(HM f3c HyIKHO BHeCTH KOppeKTHBbr:
AonycrHft rie6o.rybuHe orKJroHeHHfl or rorreK A, E H-8, q'r,o Ha
SKOHOMHTTHOCTb peXHMa noBJrHf ler  MaJro.  I - Ioeropaff  npH 3ToM
paccMorpeHHylo npoqeAypy Pacqera AHHaMHTTeCKHM nporpaM-
MHpOBaHLey,_ noryrraeu rpe6yeMoe sHaqeHHe cpeAHecyroqHoro
pacxoAa f3C.

BosvroxHo rroJryqeHne oJKoppeKrnpoBagHoro pex(HMa roc
H no ApyroMy Kpnrepuro -  Mr.rr{HMyMy pacxoAa ronJrnBa (eu- '
rue IIpHMeHflJrcfi r{pHTepHfi nnuHHrr,ryua orxnouesnri cpeAHecy-
TOI{HOIO paCXOAa BOAbI OT I I . , ' t?HOeOrO).

l lopa4or pacqera aHaJrornr{eH npeAbrAyrqeMy. B Kax{AoM
HHrepBane 6epyrcf l  ABa orKJroHeHas o6reMoB BoAbr LIY. kIs-
MeHeHHIo e o6teMe BoAbI LV ez:  LV( r*  LIV z craBHTcf l  B co-
OTBCTCTBHE I43MCHEI{HE B PACXOAC TONJIHBA:

aBr-, blaly'rr., - braNrr., * Lw r_ru#,

d8oo"n *
fAe

d V

Bn6aparoTcff  TaKHe ABe nosHrIHH LWr-2,  npH KoTopbrx
LBvz-min. !,anee ala[rn3rpyrorcs cor{eraHan LIY;2 w L,W,

H onpeAe/r f l rorcf l  TolKe ABa 3HaqeHnf i  LV r- t :  L,W -.z*LWs,
oTBeqarcxlHe KpHrepHro

B;s: - rrAy'y'.""r - br\N*c2 -

-- braNru., * aw,-, + -* min.r J d N

B KoHqe cyroK eu6apaercR oAHo sHaqeHae L,lVvn, orBe-
qatoIIIee ycJroBHIo

b iLNrc" , * Lv r-,,u-=g-+ min.L- 'o  
d IY /

BrOpoft  BapHaHT peueHgf i  Aaer 6onluylo gKoHoMHIo ror-

fiHBa, Ho oTKJIoHfleT cpeAHecyTotluble pacxoAbl BOAbI fAC oT

saAaHHbIx SHaqeHHIi. EC;rpr [OcJIeAHHe OTKflOHeIIHfi AOIIycTH-

rubr,  To peKoMeHAyeTcf l  HcnoJrb3oBaTb BTOpOft  BapHaHT pe-

lucHHfi.
HelocrarKoM paccMoTpeggoro qJlropHTMa flBJIfleTcfl HeyqeT

Hs[aeHeHHii MoIrIHocrH ,[,pyrnx i3C irpfi KoppeKuHH iviouiHo'

cref i  paccMarpHBaeMoft  f3c.  B pesyJlbrare {oryr Oblrb OoJIb'

urge cyMMapHble H3MeHeHflfl l toUnocreft f3C e xaxAgfi Mo-

MeHT BpeMeHH, Koropble npHBer,yr  uH6o K HeAonycrnMblM no

6anaucy  MOI IHOCTH peXHMaM,  nu6O H3MeHfT XapaKTepgcT l t '

x Y  b 1 Q ) .'  
Bo Hs6ex{aHl{e yKa3aHHoro peKoMeHAyeTcn HcnoJIb3oBaTb

,upyrof t  npn6nuxesnl t l i  npHeM petueHnf l  -  a i l r  o p H T M c o -

B N f  e c r , s o f t  K o p p e K r H p o B K H  p e x ( H M o B  B C e X  r 3 C .

B Haqaf le KoPPeKTHPYlorcr
aJrropurMy pe>KHMbr f3C, Y Kor

o6H.rgo f3C c san6onee Kpy
npoHSBOALIrCt{  KoppeKTHpoBKa
AN.t"  N{eubue no pa3MePaM, I Ie l

3TOM B aJI fOpHTM pacqeTa MeTOAOM AHHaMHqecKofo npofpaM-

MHpoBaHHfl  BHocsTcf l  HeKOTOpbIe H3MeHeH]g.s. .  Tax, f lPH eu6ope

.o.ietu"*A LIY/t-r_.L,lVr*LV2 npeAnoqreHne orAaercfl tofi

xou6usal l l4g,  y xotopoft  LVr u LVz o6patuoro 3HaKa I Io

cpaBHeHgro c orHMH )Ke napaMerpaMH npeAblAyulef i  fAC'

B r"o." noryrraeM pe)KHM f3c, HeCKOJIbXO 6Onee oTKJIOHflIo-

ulafics no cpeAHecyrorlgoMy pacxoAy BoAbI oT saAauHoro'

Aua"nonHqHbIM o6p i to*  paccvrarpgBarcrc f l  v  Apyrue fAC.

EOnee cTporHM 6tt lo 6m peuleHHe, KorAa oAHoBpeMeHHO

pacCMaTpHBaJIHCr  6o t  coqeTa l {Hq AN. r "  H Bo BpeMeHH,  ! ^ \npo-
crpaHcrB€, r .  e.  Air t l  pa3Hbrx HHTepBaJroB H pasulrx 

L3C 
Ho

pa3MepHocrb  3aAaqH npH sroM cHJIbHo Bo3pacraeT.  l lo3ToMy

cr ' reAyeT I IpHMeHflTb aJI fOpHTM I,VHaMHT{ecKoro npofpaMMHpo-

BaHVfl AJrfl KaX{AO|O MOMeHTa BpeMeHI4, CTpeMflcb no"rlyqHTb

TaKLIe ANraci i ,  qro6l t  B cyMMe no BceM f3C 3rH 9TKJI9HeHHH

6amu MaJIbt ivtH. Oto6paB npH 3ToM HeKoTopo€ euC; ' lo A/Vrgci i ,

OTBCTIArc I IHX NOCT B , ' ICHHOMY Bb IUC YCJ IOBHTO,  MO} I (HO 3ATCM

KoppeKTHpoBaTb pe)KHM f3C Bo BpeMeHH MeToAoM Lrf iaMlar{e-

cKofo nponpaMMHpOBaHHq, npoH3Bo,I I , f  noHcK peueHHfl  JI I { r l lb

Ha MHOXieCTBe paHee oro6paHHblx 3HaqeHHfi  AlVr:c i i '

PaccvorpeHHbre aJrfopHTMbr peKoMeHAyeTCfl  npoBepf lTb

np[MeHHTe,t IbHO K .VCj ' IOBHflM KOHKpeTHOrO KaCKaAa u nrt6npatn

Lt3 HHX HaH6OJIee npeAnor{rpl te;rnnotr l .  TarHu B 6O,tuUtHttCTBe

cryqaeB 6yaer nepaarfr  a i i fopHTM. Kportre ToFO, B KOppeKTH-

poBKe pexirr l roB f3C i r (e" ' rareJlbr{o yqacrne cneul{aJiHcra-Tex-

lono.u ]  np t t  xoporueM AnaroroBoM pe l l iHMe pa6or l t  c  3BM
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TCXHOJIOT MO}KCT HA OCHOBC CPABHCHHf l  HCCKOJIbKHX BAPHAHTOB
PEXHMA B'I6PATb HAHJTYq' 'Y'.  KOPPEKTHPOBKY, 

YtIHTbtBAfi KAKnpeAblcrop".?-- 
lPexaur npearray,u;i .vr;*1, ;;; 

" 
r*-rpyAHoQopMa/rH3yeMbie orpaHaueHHl Ha pexnrurrr f3c, n qacrHocrHHa Aonycr'Mbre cocraBbr pa60rarciqeno ooopvli"u";;:

7 . 4 .  n P A K T H T I E C K O E  I I p H M F H F F T T T t r  . r _ { E r . n r y a -
o r r H lr H s A r{ r, x oo ii;'i ffi ilf ; ;^'|r,ft il ; "' 

H r M o B
THAPOsJ ]  EKTPOCTAHUHR

Ha ocnoee paspa6oragHbrx MeroAoB H anroparMoB Bo BHHI4|_ BIIrrv paspa'orau pnp rvrau'HHbrx nporpaMM onr'MH3aq HH H AoonrHMH3a-UHH HeAenbHbrx H cyroqHbrx pelKnivroB KacKaAon fOC c yr{erolr la 6es yi{eraHCYCTAHOBHBIUC.OCfl ABA}KCH}IR BOAbI. I IPOTPAITTVTbI BHC.{PCHUT N U'V E3CCCCP, psaa OilV H 3Hepr.ocHcreiu.
i ' l lpnruep r '  on*rrvru3aq'f l  HeAerb*brx pex(HMOB KacKaAA f3C c yr{eroMHeycraHoBHBrueroc' ABHrllsHr{r Bo,[rr. pacc*arpr";;;;-;-r*l^" 

; ceillHcperHeHanop'brx f3c. fipn onrarvr'3ar{HH HeAe"{bHbrx pe>KHMOA f3c y'.-TbIBANHCb PE)KHMHbIE OTPAHHqCHHfi NO MHHIIMAJI'H'IM qACOBbIM H CPEAHC.CYTOIIHbIM PACXOAAM BOAII B HU}KHHE 6rcQrr f3C, NO YPOBH,IM TI AM'IJIHT\"AaM ypoBseri Ha>xuux 6teQos. Bce f3C xacxaaa (xptrrre 
""*". , i ;-- ; ; . ; ;nornop oT H'X(eJrex(arr{Hx f3C. froaroMy ypoBHH HH>KHefo 6reSa ofipeAe_JrrJrgcb c yqeroM noAnopa. f lo rpelr fOC KacKaAa 6u"nn 3aAaHbr ypoBHHBepxHero 6leQa Ha KoHeIr HeAeJIbHoto qHKJra perynHpoB a*vtfr., no oAHoft uef3C saAaH cpelHeHeAeltsuri  pacxoA Bo1br n nnxHaft 6reQ fOC. pacqer

npoBoAl{ncfl npr 3araHHbrx no ace.vr f3C Qynxqanx nocae^qeitcreHq (arsyr{era gana3AbrBaHufi B Ao6eraHnn pacxoAoB BoAbr Mexry cryneHqMH Kac-rcata) .

Tenroaore craH(HH 6u,ru npeAcraBJre'br oAnopl srnHsare*rHor? Tac.C yuerorrt ?ofo rrro B TeqeHlre pacrrerHoro nepaoAa Bo3Mox(Hbr nJraHoBbreMHoroKparHbre H3MeHeHufi cocraaa pa6oraroqert o6ore onrHM arrbHbrx HeAerrbHbr x pex' M o, *u.*ulo ; il"8 
t*""#i; 

lll.i ltll-

266,u
q 7  1

, 7 n

q 2  0

52,6
/  z  J  +  5  6 7

a) t, cilm
I z- J | 5 5 7

0) t, cgm
Pnc. 7.5. pesy.ttrard

240

N,.tri 8r

pacqera onrulra.rrbHoro HeAenbrofo pexaua f3C q A  1

JrHqHble XapaKTepI{CTHKH oTHoCHTeJIbHbiX npHpocTOB SKBHBaneHTHbIX T3C

B pa3uble nepuoAbl pacvetuoti HeAenlt.

Ha puc. 7.5 npnaegeHbr pe3ynbTaTbl OnTHMH3aUI{H HeAe.4bHblx Pe)KHIYIOB

oailor? Hi3 f3C KacKaAa - H3MeHenHfi ypoBHg BepxHero 6ueQa Ha KoHeU

KaxAbIx cyroK (a) u rpaQlrx cpeAHecyroqHblx MoulHocrelt fOC (6) '

' [ , .rrr paccMarpnBaeMoro KacKaAa Ha npaKTHKe qaure Bcero npnMeH'er'

, r r r r i r  nnuurruf l  EAnAqgcr  r {errerhHbrx De)Kl{ l ros f3C:  MaKcHIYIaJ lbHo
L} l  L . / I t rAy ru lq l l l  r ryurrqrr r r  vvAv'

Bo3MotKHafl 3arPy3Ka f 3C s pa6ovne AHH I{ IUI ' IHHMaJIbHo Bo3Mo)KHaf

B BbtxoAgbte AHH. Pesylutarbl pacqeToB IIo npgrpaMMe onTaMH3alIHH He'

AenbHbrx pexHMoB f3c noKasHBaror 6onee paBHoMepHyIo 3afpy3Ky f3c

no AHfi l l  HeAenrr (or;ruuue 3anp.v3KH f3c n pa6ouue AHI{ OT 3arpy3Klt

B BblxoAHbte AHH cocraBJlfier JIlIlrIb 20-30 0/o ) ' 3ro Mo>KHo o6lRcttuft tev'

qTo npg 6o,ree paBHoNiepHofr sarpysxe f3C nonyqaorcf MeHbuIHe noreptl

3aAaHHbIX rnApopecypcax no scelr fOC'

Pesyltraru pacqeToB noKa3aJrH, qTO B nepBoM pexHMe nslpa6otxa

KacKana f3C treHblrre, qeilr Bo BTopolvl, npll 3rOM 3KOHOMI',IS TO1JIHBa Bo

BTOpOivr pex(uMe no cpaBHeHHiO C nepBblM cocraBHJIa 647 T ycnoBHoro

TOIIJIHBA 3A HE.U,CflIO.

I lpnrvrep 2.  , l l .oonruMH3auHc CyTOqHHX pexHMoB f3c c yqeroM HeycTa-

HOBHBlIrerocf l  ABH)KeHHfl  BOAbr.  l lpn pacqerax no AoonTHMH3auHH cyTot{Hbix

pelKr{MoB tpex f3C yqHTbIBaJI[cb cJIeAyIoulHe orpaHur{eHgff: no MHHHMaJIb-

HHM qacoBbrM pacxoAaM B UHXUl l r? 6reQ f3c,  no ypoBHsM E aNIn. I I l ITyAaM

xone6aHuft  ypoeneft  HH)KHero 6seQa.

HexOtoptte pe3ynbTaTbl cpaBHHTeJIbHbIX pacrleToB no AoonTI'lMH3aUUH

cvroqHblx pel t (HluoB f3C:

.[onolHureabHaq 3KoHo-

NrHq TOnrHBa,  T ycnoB-

HOTO TONJIIIBA
Ne cyrounoro

rpa@uxa

I

I

3
4
5
o
7
8

cyToqHoro
rpaQHxa

9
t 0
t l
1 2
r 2
l d

l 4
l 5

.{,ono"'tttttte.i bHaq SKoHo-. 
n11I'I TON,'IHBA, T -YC,'IOB- NS

HOTO TONJ'ITIB:I

95
74
t 7

120
340
68

174
0

104
98
94

136
93

t47
t70

3a cqer yryr{rueHHfi  peiKHMOB f3c nOiIOJIHHTeJIbHaf i  3KOHOMHfl  TOn-

nHBa B aHept 'ocl lcre l1e cOcT aBHi la B cpe,XHeII  I  l5  r  ycJIOBHoro rOn.nrtaa/cyr '

Ha puc.  7.6.  Ha Koropol l  npHBeAeHbI pexHMbl NIouIHocTeir  f3C Ao Ao-

onTHNtH3aUHH (/ )  l I  noc. le AoonTLI l lHsaqr lH (2) ,  an, luo,  r {To pa3JrHqHe B pe-

)r{HNl a X c,vu{ecTB eHHO.

10-3433



I lpnr'rep 3. Onrsnru3aqH.q cyro'{Hbrx pe)r(HMoE f3C s JrcnoBilflx Ma6cH.
malsuof i  eKoHoMHH rHApopecypcoB. Pacqer onruivarbHbrx cyror lgblx pe:Kir .
MoB Tpex f3C a ycnoBuf ix MaKcnMaJrtuol t  sxouounr{  r r4. /opecypcoB npoas.
BoAHJIcfi c yqerolt HeycraHoBHBlllerocfi .qBlriKeHHfi BoAbr B HHiKHHX 6oeQar
f3c' Pes,v"norarbl pacr{eroB onr'IluaJrbHblx cyroqHbrx pe AI{}roB B ycrToBlrflx
sraKcHMaJluHor l  sxoHoMHH rHApopecypcoB :

Ha pnc.  7.7 [oKa3aHbr H3N{eHeHHR OT HTepauur K I {TepauHH B OAhH

H3 r{acoB CyToK lvloult{ocTefi oAxotl f ls f3C n oTHOclITeJIbHblX npHpOcToB

T3c cncteMbl,  npHBeAeHHbrx K [ t ] rHai l t  f3c.  AHa"IHS pacqeToB I IoKa3aJI ,  qTO

san6onru'e H3i l reHeHgf i  B pexnMax f3C l r  orHocHTenbHbIX npnpocton T3C

cHcTeilrbr npllxoAflTcfl Ha nepBylo HTepaqllp' f locJleAylouue HTepauH]l JIHIIIb

He3HaqllTenbHo yToqHfi toT pexIIIvIbI'

f ipg ,UOOnTI.il lH3aIIIIH pel*ii i i igB I'.,tC neo6XOAiil lIOCTll BO BTOpOH' a re-\l

6onee r rperneii f iTepauilf lx rloqrll He 6usaer'

N,M8r

t  0nn

lB00

1 3 ,  J  4  5 6
U |rft unePauuu

0 t  2 J  + 5
dt .l{tumeParuu

puc. T.T. Hsri,IerreHH" ot*?.jrA.i?5.13 
#l#i-Tl"tl'IcreMbl 

(a) H MourHocrll

cr,reAleT oTMeTltTb, uto 6ltcrpoTa cxonIIMOCTI{ I-ITepaIIHOHHofo npouec'

ca 3aBHCHT OT CooTnoruesur ' t  .vcTaHoBneiruof t  uoruHOCTl{  AoonTHMH3HpyeNlblx

f3C n MOUIHOCTTT OcTaJibHblX CtaHUUl't: npfi MeHbLgeivl yAe'{bHON{ sece f3C

c, leEyeT OlKr4Aarb MeHbruero ql ICJIa l t repauNf i ,  TaI{  KaK I{3} IeHeHHq oTHOCH-

Te.JIbHbIX npHpOCTOB CHCTeIIbI HeBe"lLIKlI'

B pesy.rrlraTe npoBeAeHHblx pacqeTOB Onr?lM aJIbHbIX CyTor{HbIX pex(HMOB

Tpex cpeAHeHanopHbrx f  3c BbIf  BH"IOCb, t lTO i l laKcHMa"lbHble oTKJIOHeHHfl

orHocHre,TbHbrx nplrpocroB cocraBH,rtfl oKoJIo 0,3-0,4 0/o npH orHouIeHHH

cpeAHefi *ot*o.rnr igC * cpeAHeft Harpy3Ke clICrelv'bl 3 0/o '

f lpu AOOnTi lN{H3aur l r r  cvToqHbIX peH(f l i l IOB f  3C 6st .no I IpHHfTO, qro

l r3 ivreHegge pe)KIIMa f3C He Bbl3blBaer H3IIeHeHHfi  rpa$uron b( t ) '  Ann

oUeHKH BJIHflHHfl -erol'o .(on,vu{eHnfl Ha Uenenyn QyurUnrc (exoHolturc ron-

nnaa) 6s.nn npoBeAeHbl 3KCnepl IMeHTaJIbHble pacqeTbl  npH AoonTHI\ IH3aUI{H

peiKH\{oB rpex cpeAHeHaIIopHblx f3C'

f lorpeurHOcTb onpetej1eHl l f l  3KOHONII IH TOnJIHBa B pe3-vnbTaTe HevI IeTa

Hstr leFieHHfi  orHOC[reJ,rbHbIX npHpocToB T3C aHeprocHcTeN{bI  npl . I  AOOnT!IMI{-

3aq l lH  paBHa:
n  r ( n * l )  -  l ( " )

ABlt).....^ : I'l AP j"),
vulr'Jha 

f!, 

'

, i v + l ) . -  r - ( v )
fAe 0 ;  n  u i  -COOTB€TCTBeHHO OTHoC[ lTe" lbHb le  npHpOcTbl  CHCTeMbI  B

l - u  ' H r e p B a , i r e  r i a  ( v  f  1 ) - i f  p t  v - i t  H r e p a q t l f x  p a c q e r a ;  A P i " )  -  H 3 M e H e H H e

Mou{Hocr l {  T3C s  i - l t  l tHrepaa" Ie  3a  v - rc  I ITepauHFo '
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,Ye cyrovuor" *?l"i#,1;:;::"i",#:::-
rpa0ura Horo rorrlgBa

1 377
2 267
B 240
4 448

CpeaHna 3Kouounfi Torr;.rHB& rTo
MeroAaMH HasHaqeHnff  peiKnr,ra f3C
aa /cvt .

P, M8r
1800

/ 600

lIt00

120 0

/000

800

600

+00

2 0 0

2 I 6 3 /0 i2 t+ !5.t8 ?0 t. , , /

PHc. 7.6. Pesy,rtralbr .{oonrHNrrr3a-
UHH pe;KHwra f3C:

/  -  pexxu uournocreri  Ao aoonrrrr!{r{ga-
uuw: 2 -[oc/ 're AoonrHMH3arrHK

r,"e c.,'roqHoro fiH"Tffi#:T;i:il:
rpaciluxa Horo 'rouj-rg3a

5 237
6 172
7 358
I 415

cpaBHeHtrro c pai iee npptLteHf iBrrr l t l r i rc f l
cocraB, l f fer  314 T ycj roBHoro rorrJr l r_

: I Ipnruep 4. Anarus cKopocr'  cxoAHrr{ocrH KoMrrJreKcHoro Meroaa onrH-
MH3aqHH CyrorrHbrx pexHMOB sHeprocHcreMbr c f3C npH yqere HeycraHo-

EHBIIIeIOCfl ABHX(eHHC BOAbI B Hlr)K-

HHx 6uefax H oqeHKa norpeuHo-
crefi  or npnHsrbrx AonyuleHn!'r .  Kar
oTIler{aJlocb, pacqeT oIITHMaJIbHbIX
cyTor{Hbrx pexHMoB sHeproclrcTeMbr
c f3C npoBoArrrcr  noc,TeAoBare.rrb-
Hbr l IH l rTepauHf i I r r r  no AByM npo-
rpa\ i lvraM -  no nporpaMMe OnTuMr.r-
3auHr.r  pexi t r l ra gHeprocucreMbr (npo-
fpav l ra  rHna  B-2 ) ,  B  Koropo f r  f3C
yqlrrbrBaercr  ynpou{eHHo (nocronH-

uu f t  uanop) ,  u  no  nporpaMMe Aoon-
THlrr{3auHH cyror{Hbrx pexuuon f3C
c yqeToM HeycTaHoBHBrlefocf i  IBr{-
>KCHIIE BO^1bI.

B  KaqecrBe  np r I3HaKa oKoHr ra -
HHfr ,  r rTepaTHBHorO nPOUeCCa pac-
qeTa onTI- I I la"r lbHof o cyTor lHoro pe-
;KrrMa sHeprocncrelrbr  c f  3C no
KOMnJ'reKcy 3Ttrx AByX nporpal lM
npHHflTO cvle.lYlou€e yc,,IoB[e:
B .lByX COCe.q,HHX }rTepautrfix Bce
3HaqeHrrf i  b i  IOJIX{HbI OrJ ' rHqaTbCf l
Ha  Ma" : IOe ,  3apaHee  3a IaHHOe 3Ha-
qeHHe.

c ue-rsro a*ai l i lga cKopocrrr cxoArrlrocrH irreparriBHo.o npo(ecca 6rr;a
[poBe.{,eHa cepl-I f i  sKcnep?I}IeHraJ'rbHbrx pacqeroB jJq rpe-K cpelHeHanopHbrx
r3c ' .

I  Pac,leru npoBeAeHbr d. A. Moxneecxntr.
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florperunocrb onpe.qe,,reH'ff sKoHol,rHri ronxHBa np' rrpHHfiToM Aonu{e_
HHH nocroflHcrBa orHocHTenbHblx rrplrpocroB cocraBHJ'ra I t yc;toanoro ron-
JIHBA, B TO BPEMff  K K CAMA SKOHONIHf i  TON, ' IHBA PABHA 167 r ,  T.  C.  B OTHO-
c[ITeJIbHbtx e.IHHHUax nof pellrHocrb cocraBi'IffeT 0,005 , HJIH ruenture I 0/0.

Taxulr  o6pasoru,  nonyqeHHbre pe3! ; . rbrdrbr  notrrBepx(Aaror npaBoMep-
HOCTb npHHfiTHf i  AOnyuIeHI{ f i  o nocrof fHcrBe orHocHre, lbHbrx npnpocroa T3C
rrpr l  AUUurt lMH3aI{HH pe)KHMoB I  JL.

l lpnrrrep 5.  Burdop nepHoAa nocaegef icrBnq npu AoonrHMH3aqHH cyroq-
HHX pexHMoB f3C. Anq nu6opa onrul taJlbHoro nepnoAa noc. [eAef icreHq
6unn npoBe-{eHbr 3Kcnep'MeHTaJlb*bre pacqerbr no roonr 'Nr 'sau'H c,vror{-
Hbrx pexHMoB Tpex cpeAHeHanopHbrx r3c.  pac.{ersr  KaiKAbrx cyroK npo-
BoAl lnHcb ni l f l  c terynurHx cnyqaeB: 6es yqera nepHoAa nocaeref tcrBHs.
c yqeroM oAHHx, AByx,  Tpex cyroK noc.rre lefrcrel rs.

Ana.nrrs pesyjrbraToB pacrreroB noKa3brBaer,  r i ro npu cpaBHeHHr.r  BapHarI-
ToB, pacqeroB npl{  oAHH.x cyrKax noc.reJ,ef tcrgl ig c BapHaHTaMH pacqeroB
6es yuera cyrol t  noc.neref icrBhH 3Har{r{TeJbHo yBe.rHqrrBaercf l  ToqHocrb pe-
l I reHHfi  3araqH, npH 3TCM SQQexr or  AoonrH]{r{3ar{rr } r  yBenHqHrcs sa l0_
120 lo .  Bpeun  cqera  yBenHqHnoc t  e  l ,S  pasa .

I4s cpanueHuff  pe3yJrbraroB pacqeroB c o,1Hlruu,  ,u,ByMfl  H TpeMr cyr-
KaMH noc.[e.(erlcraHq BHAHo,- rtro 11o.rlyquJrl.Icb npaKTHqecKH oAHHa6oBbre
pelKHMbl,  3KOHOMHfi  TOnnItBa OT AOOnTLIMH3al{} I t t  OTJ' IHqaeTCfl  Jrggrb wa 3olo.
Bperwx cr{era np'  I lepexoAe or orr ioro Bapr.ra 'Ta pacqera K ApyroMy B rro-
pfiIKe Bo3pacraHHfi r{HcJ'Ia cyToK noci'Ie.x,eficrBttfi Bo Bcex pacqerax yBenHqri-
Baerc f i  e  1 ,3 -1 ,5  pasa .

Taxuu o6paeou, Anf i  cnyqaf i  Aoonrr{r {H3aun'  cyroqHblx pex(HMoB rpex
cpelneHanopHbrx f3C nepHoA noc.rreAer icrsuq ue;ecoodpasHo 6rrro 6paru
paBHbIM oAHIIM cyrKaM. i r t1, . - r - .  r  .  * ! :

onr l l rurHsaqHq He,g,e,rbHbrx pexir r l roB KacKa.r ,a ceMlr  cpeAHeHanopHbrx
f3c 6l taa npoBereHa npH AByx EapHaHTa.\  onpaulrueurf t  no aprnn'r .v .4e
roaebaHur? ypoaHert  BoAbr B crBope oAsoi l  Hs f  3C (2,2 u 2,3 rvr) .  pasulr [a
B pacxoAe ycnoBHoro TonJIHBa B 3TI{X . IB,v*x Bapl laHTax peiK}rMa cocTaBrr-{a
l2l "r /cyr.

B , r l r f i H H e  o r p a n l l q e H l t r - t  n o  - v p o B H q l r  B o A b r  H H x H e r o
6 l e S a  a  c T B o p e  f  3 C .  C p a r n u a a n r . r c s  o r r r r i \ . { a . r r b H b r e  c y r o q H b r e  p e -
xHr ' l b r  rpex  cpe ,x ,HeHanopHbrx  f3C npr  pa3Hbrx  sHaqeHHqx  o rpaHnqeHu i i  no
ypoBr{ f i i l . r  HHiKHero 6reQa B crBopax fOC.

AHa"[ l . ts  pe3ynbraToB noKa3brBaer,  r { ro npr i  } r3}reHeHrpr gsaqeunir  orpa_
HHqeHHfi  no I lHHrrNr2; ' rbHorvlv ypoBHro Hr{ ; f iHefo SteQa B crBope f3c , : r r iur
Ha 5 c l t  3KoHoMHfi  ycnoBruoro ron;THBa Bo BToporr  BaplraHTe pacqera cHjr-
xaercf f  sa 4l  " r fcy-r ,  Hi lH Ha 33 70,  B rperberr  _ Ha 5l  r ic1,r ,  in^ *u 4I  o lo,
oTHOCr r reJ rbHo  nepBoro  Bapr {aHTa pac , {e ra .

f lan onpere,reH,f i  BnHf lHIr f i  orpaHriqeHri f i  no vpoBHfl ] f  BoAbr HH]KHefo
5leQa B crBope f3C i ra onrHi l {H3aurno H€.f ,€;rbHbrx pexnNroB 6rrrn npoBe-
{eHbr SKCneprr}reHraJrbHbie pacr{erbr  pe:Kr.r \108 Cerru f3c Kac*a^a np}I  rByx
Bapr raHra . \  o fpaHr r r {eHr l f i  B  CrBope  o lHo i r  r i s  f3c  (1g ,2  H  lg ,0  u ) .  pes r . ; r s_

9 l t

T a 6 . n n q a  7 . 1

i aapnaHt [ [  aapuant [  [ I  sapuant

cpoqHbtx pexl t i l toB.

, M i l J I b H H €  p e ) K H M H  f 3 C .  B J I H f l H H e  o r p a H H q e H f l r  n o  a M n n i l T y '

, A e  K o J I e 6 a H u f t  y p o n H e f t  s o . u , s i  B  H I I i x H e M  6 r e Q e  f  3 C '

TyAe xole6aHlrr i  yponner l  HI I ;xHeI 'O 6ueQa H pe3ynbraTbl  3KCnepIIMeHTaJIb-

,Tn'{arcTcfi y AB-vx f3C ;rlruro sa 2 clt.

o r c r c A a c . l e . l . y e T , I { T o H e 3 H a q H T e J I b H b I e I I 3 I ! { e H e H I I f i o r p a u n u e t t l t f i n o
'  

a l rn,rnryAe uor)-T c l l tbHo cKa3blBarbcf l  Ha pe3vJbTarax Aoonrui l tn3aI1uu cy-

.  roqHbrx pe)KHltoB f3C.
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O N E P A T H B  H O E  Y N P A B J I  E H H E  P E X H M A M H
T H A P O S J I E K T P O C T A H I I H [ 1  B  S H E P f O C H C T E M A X

8.1. OErr{4f l  xApAKTEpficTHKA 3A.4Ar{

..fpadHra (n"uaHsr) pa6oru -Heprocscrer.,{ H -^./reKTpocraii-quft Ha cyrKu, KaK H3BecrHo, paapi6arbrBarorcfl B npeArrrecr-
ByrorrlHe cyrKH. PaSpa60rxy n.,lraHoB O60rqHo uo*orr*"[o"
cnyx5nr sHeprerf iqecKHX, gJreKTpHqecKux H rnApooHepre,raqe,
cKHX pex{HMog pa3Hbrx cryneHefi HepapxH.reirori inc.reunr
ynpaBJreHHfl,. flnasu nepeAarorcff B sHeprocHcreMbr H Ha
3JICI{TPOCTA}iIIHH A/Ifi PEA JIH3AI{HH.

B f ipoqecce peaJrH3ar{HH cyror igbrx njraHoB Heas6e}KHbr
orK/ l IoHeHHfl  or  HHX, t ITo B ocHoBHoNI BbI3BaHo HecoBnaAeHH-
eM $arrnuecKoro aHeprof lorpe6neHaf l  c-nporHo3HbrM, peaJrb-
HOrO COCTaBa TOTOBOTO x pa6ore o6opy4oBaHHq enerrpbcraH-
ttufr, H sJreKTpHqecrr.oli cxelarr cerH c 3ari,, 'rsHHpoBaHHbrM (aea-
pHH, gaAepiKr(H c BbrBoAoM o6opyloBaltf l. H3 [JraHoBbrx
peuonroe),  QaxrauecKHx--MeX\CHCTeMHbrx [eperoKoB MOTUHO-
cTH c 3anilaHHpoBaHHbrrvrr{ u{r. n. Ap)rrnvrHC/IOBaMH, flpof stnfr.-
ercf l  BeposrHocrnnrr l  H qacrHriHo_ HeoripeAeneHsnft  x ipaKrep
r'rcxoAnolt HruQopivraqHH, qro rpe6yer xoppexrHpoBr(H Cyroq-
Hbrx ITJIaHOB B XOAe HX peaJIA3&qna.

- l lo cyluecrByloqnu B Hacroflrr{ee BpeMf e CCCp pr 3a py-
6exou rrpeAcraBJreHHrM, pea,, , , IH3oBaHHbIM B 3HaqHTeJrsuol i
Mepe Ha rrpaKTHKe, 3a TI,HKJTOM CyTOqHOro f l . r raHHpoBaHHfl  pe_
)KrrMoM cJreAyroT:

KOppeKrHpoBKa pex(HMa sHepfocHcreM W, sJreKrpocraHqal i
no aKTi,reHor? MoxIHocrH Ha nepHoA AO KOHr{a CyroK, Koropafl
ocyulecrBJlt{ercfl HecKo"TLKo pa3 B cyrKH no Mepe HaKonJreHHfi
cyiqecrBeHHbrx H3MeHeHufr e HcxoAHof i  unQopN{aur{H (roppex_
rHpoBKa Ha r repHoA Ao KoHqa cyrox) ;

oneparHBHafl  KOppeKTHpoBKa peiKHMa
sJreKTpocrasuurt tto axraenofr MorrlHocra
r{HTepBaae BpeMeHH A,rrnTe/rbHocrbro l_60
KoppeKrupoBKa B HHrepBane)  ;

SHeprocHcTeM H
Ha npeAcToffrrleM

MHH (oneparHBHaf l

aBToMarHqgg5oe pervJrHpoBaHHe qacrorbr  H axrusHor i
Mor{Hocrn (AptIM) BHyrpu l-ruraHyrHbrx HHrepBaJroB.

Ha 6oaee KoporKHx rrHrepBa/iax Bper,reHn ipy"*u"oHnpyror
cHcreMbr nporHBoaaapuf iuoro ynpaBreHHf l  nepexoAHbrMH pe-
) r (HMa MH 3Hep f  ocHcTe M.

3aAaqn KoppeKTHpoBKH pe>KHMoB Ha repaoAe Ao KoHua
cyroK MOryT 6lrr t  oTHeceHbr K 3aAaqaNl cvroqHofo rr / raHHpO-
BAHHfl ;  MCTOAbI H AJI |OPHTMbI HX PC[iCHI{f l  PACCMATPHBAJIHCb
B npenbrayutefi rJraBe.
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3 a A a q u o n e p a T H e H o f t K o p p e K T H p o s K H p e x } I M o B B H H T e p -
B a J i e  o T H O C f f T C f l  K  3 a A a q a M  o n e P a T H B H O | O  y n p a B J I e -

I r H f i  p e l K H M a M H - K  C p a B H H T e J I T ' H O  H O e O f i  r p y n n e  3 a A a r l '

I{HTeHCHBHO paSBuBaeMblx B nocJIeAIIHe roAbl'

B rpynnl i  3aAaq oneparr{BHoro ynpaBJle*Hff  BXoAflr  3aAa'

rtH yIIpaBJreHHfi pe]KHMOM, CXeUOft 3JreKTpnqecrofi cerH tr

cpeAcTBaMH yupae;reHuf l .  B cBoto oqepeAb'  3aAaqH yt tpaBJIe-

H H f l p e i K H M o M p a s a e n n l o T c f l H B 3 a A a q f l y n p a B J I e H H E p e X { H M o M
An" b6acneqeHgf l  HaAeiKHocrt I  pa6ott t  3geprocgcreM, Ha 3a-

AA:qfH ynpaBJreHr{fl qacrororl vr arrHeHoft MOIIIHOCTbIO H Ha

saiiaqH ynpaBJreHHfi HarrpffiKeHl4eM H peaKTI{eHofI MOI]IHOCTbIO'-  - '3aAi 
IH o6ecne.Iegaq HaAe/KHocTI{  pa6orU sHeprOcHcTeM

anu""oi*  o6paso1,r  Kacaiorcf l  a" ' IeKTpHqecxot l  ceTH, ToqHee'

o6ecneqesHs crataqecKofi H r.. l lauuqecxotl ycrofiuuBocrx pe'

)KHMoB CeTH IIpH BO3Mo)KHbIX aBapalisltx Bo3MyIlleHHfiX' CIoAa

)Ke OTHOcf iT H 3aAaqq O6eCneqespls OnepaTHBFIorO pe3epBa

reHep Hpytoulefi MouIHocrH.
3aAa.rH ynpaBJreHHfl  Hanpf lKeHHel l  H pearrHeHoft  Mot l { '

r rocTbro rrpeAHa3gaqarorcf l  l^ in o6ecneqeHHa tpe6yeul tx Ha'

nprxeHini  B Konrpof ibHblx ' roqKax ceru lpn co6nrcAeHnn

KpprrepHfi  9KoHOMHqHOCTH pelr(HMa ceTH (oSuuuo MHHHMyMa

n-orepl aKrHBHoti uourtlocrH B ceru) '

3aAa.{n of lepaTHBHOi.O yr]paBJIeHI i f l  pex(HMaMH pa6or l t

r3c,  paccMaTpr.rnaeutre B Aaugoft  f . r laBe, oTHocf lTcn K rpyn-

IIe 3aAarI ynpae,' lenr.rn qacroroft ]I axrHeFioli MOIIIHOCTbto

aneprocgcrerr l . 'B cocTaB aTHX 3aAaq e o6u{elw ci lyr{ae BxOAfT

gaAaqH nporHo3a Harpy3oK sHepronorpe6neHuR'  y roqHeHHf

puOou"* MolqHocrei t  
'  

ta xapa[repgcrgK 3JleKrpocTaHIIH|{ '

onpeAeJreHHfl  ueo6xoAHMOrO pefyJl l lpoBoriHoro AI ' IaI Ia3oHa
gJreKTpocraHIrHfI ,  yqacrBytouHX B APLIM, onrHMaJIbHoro

p a c [ p e A e J l e H H f l H a r p y 3 o K M e i K A y s J I € K T p o c T a H u H f l M H ' a H a , ' l [ .
ga noJIHoTbI H eSOerrnBHocTH Orpa6OrKH 3aAaHnt l t  onepaTnB-

HOrO yi lpaBJre"""  
"  

t .  n.  3a py6exovr BaxiHOft  SaLa' lef i  UHK-

JIa onepaTHBHoFo ynpaBJleHAfl ' ,  KpoMe Toto,  f lBJl f l IoTcf i  B3aHM.

""U 
QHUaHcoeue pacqeTbt 3JIeKTpOcTaHUHfi  u 3Hepnocl lcreM

B3aMeH r4JrH B AOrIO; ' lHeHH€ K CHCTe\{e raprasoe Ha neperoKH'

3aAa qn oneparuBHoto  ynpaBae l l l ' 1 f l  pe)KHMaM H p  a6oru

gJIeKTpOCrasUlt f i  n 3Hep1'OCHCTeM HMeTOT BeCbMa OTBeTCTBeH-

HOE 3HAqCHHE.  OHN f lBJ f l IOTCq HCO6XOAHMbIM 3BCHOM B Oo i l ICH

qenoqKe nJraHHpOBaHrrf  peiKHMOB rI  ynpaB.r leHHfl  HI l r I .  3ru

3aAaII i {  pea,r tH3yIOT Ha cBOeM 3Tane O6Ufnf i  npHHqHn I IoC" ' le-

AOBareJ InHof i  KoppeKrHpoBKH pex(HMoB np l {  3KcnJ lyara t1HH-

oT MHOrOJIeTHI'IX AO IITHogeFIHLIX peX(HlIOB' Pea',tHSaIIHfl '  3TOIO

npHHIIHna 
" t t " . i . "  

Han6onee Aet lcreeHgblM cnoco6ovt npe-

OAO.rreHHff  HeorrpeAe"reuHocret? B nporHo3e acxoAsoft  ut tQop-

*UU"".  B r . r , I .  i  yXaZarBEv' IOCb, qTO HeOnpeAei ieHHOCTH HCXOA-
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HOr? HHQOpMaT{HH OfipeAeJrflror 3oHy ]reonpeAeJreHHocrr{ pe}KH-
MOB H irrHpHHa 3TOft 3OHbr yMeHbuaercfi npH yMeHbrrreHHH
nepHoAa ynpeiKAeHHff  pacr{era.  f loetoMy oneparHBHoe ynpaB-
JreHHe cJreAyer paccMarpHBarb H KaK CnOCO6 noBbrureHar{ ed-
QertueHocrn ynpaBJieHHs pexiHMaMH pa6o'ru aJreKrpo.runq"t t i
u 3r{eprocHcreM 3a cqer cyx(eHHfl 3oHbr Heo[peAeJreHHocrH.

c yrlerorvt BbrcKa3aHHoro cJleAyer orMernTu oco6yio aKTV-
aJrbHocrb 3aAaq onepar i rBHofo ynpaBJreHHfi  pelKHMaMH pa6o-
TbI fOC, TaK KaK Ha AoJrFo fOC npaxolarca Han6onuura.f i
Aoirfr BJrHfl.HHfl. clyuar?Hoft H HeorrpeAeneHHofi ncxoAuorl HH-
cpopuaunH. orMe,reHHoe 6onee cHJrbHo nporB,'rf lercs B yc;ro-
BHflX Hanpfl)KeHHOTO 3HepferHqecKofo 6aaauca gHepfocHcreM,
KOfAa renJioBbre CTaHIIHH 60,UUUryn qa.crb BpeMeHH 3afpylKe-
Hbr Ha noirHyro MoII{HocTb H He MOfyT BOCIptrHHrvlaTb LOIIOJT-
HHTe./TbHbre HeperyJrrpHbie rroBblrrreHr{rr 3Hepronorpe6neuun.

fXpu r tpaKTHqecKoM BHeApeHHH KoMrrJreKcoB nporpaMM
orieparHBHoro ynpaBJreHLrF pelKlrMaMr- l  gHeprocHcreM 6olrruoe
SHaqeHHe HMeer HaJrHqHe aB'roMarH3HpOBauHOri  l f i rQopuauu-
ouHoii cHcreMbr, trouluoft H HaAexgofi Bbrr{Hc.[Hrentnort Tex-
HLTKH, XOpOII IO pa3BHTOrq--  CHCTeMHO|O H npo6nevHoro Mare-
MarHqecKoro o6ecneqeHHfi .  Coepenreunlrr i  ypoBeHb ocHaule-
Hufl. IIAV v OAy BbrrrHcflHrenlsofi rexunxofi, pa3Blrrbre
cpeAcrBa cBfl3H H TeJIeMeXaHHKH CO3AaJIH BO3MOX{HOCTT.I Ailf l
BHeApeHHf f  3aAaq oreparnBr {oro  ynpaB/ reHnf i  t l ] .

SQQexr or perxetrfl. ?THx 3aAaq B sHaqr{re.rriHofi crerrenn
3ABHCHT H OT COBCPIXCHCTBA MCTOAOB H AJI |OPHTMOB OIEPA-
raeHorf  KoppeKrnpoBKH.

Pesyatrarrr  petrreHHfl  3aAaq ot teparHBHoro ynpaB,, ' reHHfl
npeAHa3HaqaroTcfl, Alrf l, HcnoJIbSoBaHHs AHcneTrlepcKHMH CJryX(-
6aurr ,  r r ro o6ycnoef l r . rBaer coorBercTByrouine tpe6oeauua K
aJrropHTMaM - 6ucrpoAel icreae ux pa6oru,  HcnoJrb3oBaHne B
ocHoBHoM ucxoAHof i  uH(ropu at \Hvr,  nonyvaeuof i  no KaHaJraM
TeJIeMeXaHHKII  npH MHHHMaJTbHOM ee pyr iHOM BBOAe, a TaKlKe
opraHH3arIHff  t to BogMo]KHocrH aBToMarH3HpoBaHnoft  f lepeAa-
qH ynpaB"rIf lroIrlHX cHfHa.rIoB Ha o6tercru ylrpaBfleriufl, Anailo-
ronorf i  pelKHM pa6orrr  rexHoJronoB c nporpaMMaMu Lr r .  t l .

Brrcoxoe 6ucrpo4eftcreHe aJrroprrrMoB oneparnBHoro yn-
paBJreHHfi  rpe6yet HX yrpoiqeHns rro cpaBHenaro c aaropur-
MaMH nJ IaHHpoBaHHfr  pe lKHMoB,  Ho 6es  norepn aQQemnBHo-
crH or onraMH3ar{HH pe}KHMoB gHeprocr.rcreN,r .  VnpoureHHe
aJl fopHTMOB BO3MOII(HO JiHr.rrb Ha OCHOBe HCnOJIb3OBaHHTT xapaK-
TepHbrx oco6eHsocrer? aroro UHK/ra yr tpaB"r- IeHHfl , -cpaBHu-
Te"TbHO Ma,I Ib lX OXiHAaeMbIX HgUeUeHtt t t  peIKHMOB Ha MaJIOM
HHTepBaJre ynpex(AeHHff  pacrreToB, yqeTa pe3y., ' rbTaToB pacHe-
roB KoppeKTHpoBKH pex(HMoB Ha nepHoAe Ao KoHua cyroK
H T . N .

Ile.necoo6paarrnrft HHTepBaJI onepaTI,IeHofi KoppeKTHpoBKI,I

pelKplMor, no-u"i ; ; ; ; t ;  6nnsor x 1-10 vttru'  tar KaK pery-

, , l f lpoBaHHe peiKHMOB BHyTpH TaKHX HHTepBaJIOB MOryT noJI-

Hocrbto ur"ro 
"u 

ce6s cucreMbl APLIM' OAuaxo Ha HaI{af lb-

H b I x g T a n a x B H e A p e H H f i a l r o p H T M o B o n e p a T H B H o r o y n p a B J i e H H f l
Bo3Moa{Hbr Lr 6o.riee AJILITeJIbHbIe HHTepBaJIbI l{oppeKTHpoBKH'

H e H c i { , / ' I I o q e H b t o n e p a T ! { B H b l e r < o p p e k t H p o B K I { H e c K o . J l b K H x
AJIHTeJIbHocretl.

I l p r a n e p e x o A e o T S T a n a c y T o l l H o r o n l . a l { H p o B a l { H f l p e x ( H .
M o B K o n e p a T H B H o M y y n p a e n e l r ' . r o v a B T o M a T I , l q e c K o M y p e r y .
JrHpoBaHHrO qacrord u arrueHOil MOIIIHOCTH H3MeHfleTcfi a

cocraB a.r-rerrpoa,a"u"A ,  Hd pelKHM KOTOpblx oKa3blBaeTcf

nogAel'tcreHe. CyrouHsrit nnu" paepa6aTblBaeTcg AJTfr Bcex

3 J r e K T p o c r a H q s l i H 3 H e p r o c H c r e u ' o I " n e p e r o K o B M o l r l H o c r H
uo BCeM JTHHHflM s.lreKTpon"pla-uo".-g "o, 

rr<. 
"p"ruts 

x A-Pt{M

npHBIeKaiorcs He Bce 'nt* t i6t tu"oot1- (o6uuHo Ao 2Qob no

MOUIHOCTH); 3Ta cHcreMa ptryn"pyer [ePe-ToKlI JiI{tIIb no HaI{-

60lee oTBeTCTBeHHbIM I 'nex.cucrevtul tvt ' IHHHflM cBf i3H'  oqeelaA'

HO, cpe,[ , "" .  no. ioo.*""  6ylyr  3aHHN{arb 3aAaq6 KOppeKTHpoB-

KH pex(HMoB Ha repuoAe 
" " '"*ptu""' 

Tax' p9*t-l loi^11t"t-

HbIX T3C, He H3MeHflrolunecfi B reqeHue cyror' He tg1lVrcr

o n e p a T H e H o f t K o p p e K T " p o " * " . H o 3 . [ e K T p o c T a H I I H H ' y q a c T B y .
rcurne B noKpbIrHH ne-pemeHnoft  qacru rpaQnra Harpy3KH H

yqacrBi / rorrHe 
"-ApqM, 

B raKoft  xoppeKrl ' IpoBKe HylKAalorcf l '

B {raci'ro nocrer,HI'tx 3r'IeKTpocrasurdi BXoART 14 rHAposJleKT-

pocTalI I lHH.
H a p q A e 3 ' , I e K T p o c r a i l q u f t B o 3 M o X ( H a a B T o I \ { a T H I { e c K a ' I A v | -

craHuHOHHafl  orpa6o-rxa ei l 'a lUft '  I ITO HaIa6o"nee 6naronpu-

q T H o c T o q K H 3 p e H H g p e a J I I { 3 a u H H K p a T K o B p e u e u H o i t o n e p a -
rHeFro i {  KoppeKrHpoBKH pe)KHMoB'  Ha Apyrux  sJ ieKTpocTaH-

uHflx peryJiHpoeaiHe pelKHMa ocyuecTBJlfercf l  nepcoHaJIOM C

pyuHor'r orpaSorrioir iai:asuilt '  noJIyrl..eHHbIX or AHcilerqepoB

Bbruecrosuef i  cryneHH ynpaBJleH"q'  A; lq TaKHX 3JIeKTpocraH-

u H l i c ; u u l ( o l l l q a c T a f i K o p p e K T H p o B K a p e } I ( l { M o B 3 a T p y A H e H a .
B c o c T a B e 3 a . [ . a q o [ e p a T l i e F l b r o y n p a - B J I e H H f l B a } K H o e M e c .

To 3aHHMaIoT TaK;f ie 3aAaqH oueHKH aQQer<ruBHocTH TeKyuIe-

r o H f l p e A u e c T B y t o u { e f o p e i K H M o B , A ' , l f l q e f o n p e A H a 3 H a q a r o T .
c f l ' ? . r . I f o p H T \ l b I a i l a j I v & a p e } K H M o B - c o i I o c T a B J I e H H f l n o p a c .

xoAy TOrrJrHBa QaiirnuecKoro v OnTLI\'1a' ' l lbl iofo pex{HMOB', no-

cpaxtopHoro perpeccl toHHoro alanv;a peiKHMoB vr T'  i I '

3ala.{ t r  onePaTIIBHoto ynpaBJIeHHfi ,  B To}1 ql ic , {e } I  3aAaI{H onepaTl{B.

u o l ' r x o p p e K T I l p o B K I r p e ) + ( H M o B s H e p I . o c H c T e i l { I . I f 3 C , n o x a e u e n o ' y I I H J ' I H

M e H b I . u e e p a 3 B l I T I t e n o c p a B H e H H I o c 3 a A a q a } I I I , l o . l r o c p o q H o r o H K p a T K o .

aDoqHoro n.xaHt ipoBaHII f l .  o lnaxo BHI iMaHIIe K gTl l lv l  3a 'u 'aqaM B nocJIeLHHe

f o . I . b l p e 3 K o B o 3 p o c ' I o ' } , x e c o s . n . a H b l l I i { c n o J b 3 y l o T c ' I A o c T a T o q H o a s Q e x -
249248



TIIBHbIe npofpailtiltHble KottfireKcbr peureHufi TaKHX 3aAaq. Hanplr*rep, co3AaH
KolInrleKc 3PfEH (arouotvt l tvecKoe pacnpeAeneurie reuepawrn), pean'3o-gaHHHfi s OAV Ceeepo-3anaAa tS2]. B qeHrpe BHHMaHHfl 3rofo
KOllnJIeKCa - onrnil{anbHoe ynpaBneH}Ie npII He3anJiaHHpoBaHHbrX orK;-roH€-
Hl{f lx B ucxotrHoft HnQopnaultn. I-Uar pacqera B 3To}r KoMnneKce npHHflT
20 vnu. ,4.rys c.neryrouleli TorrKH, orcroquefr or reKyureft Ha 20 uns, ocv-
IllecrBnqercs npof Hos iiaipy3oK gHeprocucrelr, yroqHflrorcfl clrcreilra pL-
)KHNrHbrx orpaHnqeHlr/r u xapaKrepucrnKH gneKTpocrasqnii .  f la.nee ocyulecrB-
nfieTcfi onTHMar'IbHoe pacnpeAeiieHHe aKTHBHbIX lllou{HocTefr trexgy TenJIo-
Bbli l {H 3neKTpocraHqlIf lsl l i  nprt npn6"nn}KeHHo aaAanHofi Kopper(rr ipoBKe }rou{-
Hocrefi f3C. 3arelr oc),urecrBngercfl neperaqa aaLaavfii Ha o6texrrr
ynpaBJreHHfi.  KaxAue 5 lrns npon3BonnTcfi  KoHTpoJrb 3a BbrAanHbri lrn sa_
AaHlIffIllH, xoropurli BKJIIoqaer H aHa.'IH3 pexHMoB - conocraBJleHge 11o pac-
xoAy ron"II{Ba Qaxrnuecxoro H orlTHlvtd; 'rbHofo perwnrroB gHeprocncrenr. Be-
rercf i  Aopa6orxa Kolrrrr ' reKCa. B qacruocrrr,  BHr4Ho _ BU frv paepa6a-
TbIBaIOT .(JIf i  3TOfO KOi\tnneKca npofpalf i l ry oneparltnnofi  KOpper(THpoBKIr
pexHMOB f3c rro axrlrauofr Mou{HocrH, a raK}Ke nporpai lr iuy Kopper(rnpoB_
KII peXHMoB sHeprocHcTeM no peaKTHgFrOii l roruHocTH. CorepruercTByeTc.E
paHee paspa6orauuaa BHI,IH3 

, BU fTV nporpaNrlra aHarn3a pe)KlrMoB.
Aeroprr KoMnJreKca yKasbrBaror- [52], qro onr",nrrnoHoe ynpaBneuue _ 3TO
HC TOJIbKO ONTHIVIAJIbHOE PACNPEAEJIEHHE }IOLIIHOCTII B QUXCHPOAAHHbIE I!(O.
r{eHTbr BpeMeHH, HO H Ontlt, l.raarHuft nepexoA oT OAHOTo pacnpereneHHq
K Apyrolry ( r .  e.  oI IT]r i l raf lbHbre rpaeKTOpHH rr3MeHeHHfi  wrOUtHOCrer. i ) .

Kortnlexclt anrop[Irr{oB I't nponpaiu,'\r f l.r 'rf i oneparHBHor-o ynpaBJreHrrfl
HopMaJIbHbIMH pe)KHNrar l r r r  3HeproctrcTeM co3AaHbr r{  e IpyfHx OAV: Vpana,
Iora a AP'  ,4ns oAy Iora nepoooqepeAHoe 3HaqeHr{e f iNreer oreparHBHaf i
KoppeKrnpoBKa pelxHr{oB I -OC AHenpoBcr(oro KacKaAa. Hexoropire Bor,o-
xpaFIHJIHI{a 3Toro KacKaIa ilMeloT Bo3lvto>KHocrlr ToJIbKo lJ'rfi HeAe,,rbHoro
pefynHpoBaHlr f i  croKa, pf lA fHApO3neKrpocraHr{Hi l -s l rgxoHanopHbre.  f lo-
3Tol l ly  HeonTHMaJIbHoe pacnpeAeneHHe BHe[.r - I3HoBbl . \  oTKj louenlr f i  MoU{HocTH
I l Ie>KAy f3C racrcaAa luoiKer npI IBoAHTb K HeonpaB^laHrror i  cpa6orxe Mano-
EMKHX BO^TOXPAH,I{JIHU{ r t  K PA6OTC f3C HA NOHII iKEHHbI. I (  HANOPAX, qTO
o6yc'non,utsaer 6of isUII Ie norepa sHeproorJaqlr  3Tr{x fOC. 3aaar{a 3KoHo-
rvlHr{HOro pacflpeAenef{Hq c\,}rtrrapHbrK OrX,roHeUlrii }rou{HocTr.r Me}Kgy f3c
3TOrO KacKaAa rocraroqHo cJroxHa, TaK KaK B pel l ]eHl l l r  rpeSyercn yqrr_
TbIBarb AI IHaMHKy aBIIX(eHII f i  BOAbI B p) , 'c . te peKrr ,  I rHOrOqrrc.qeHHbre BO.1,O-
xosq l i c rseHHb ie  o fpaHr rseHr rq  Ha  pex r r l r r r  fOC r r  r .  n .

8 . 2 .  M E T O A b I  H  A J I T O P H T M b I  O N E P A T H B H O T O  Y N P A B . I I  E H H T
PEXI,TMA tyt |d tHIPO3JI EKTpOCTAHI{ An

Kpnrepun oneparHBHof i  KoppeKrHpoBKH pex(HMoB fac .
3aAa,{a o ' 'eparHBHoro ynpaB"[eHHfl  pei i iHMaM]r gHeprocHcrel" I
cpopvrynHpyercf l  c,reAyrou{HM o6pa:olr .  B xa>xArrr i  reKvu{HrZ
MOMeHT BpeMeHH 11 _O. I ' {ec rBr - reercs-  [porHo3 Hafpy3.K bnep-
fofroTpe6 i leHTF., ,  pa6ounx MoruHocTep-r,  xapaKTepricTHK sJreKT_
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tz, oTcTOfuIHfI oT tr Ha 4't:
Hara3oHe 1-60  MHH'  TPe-

p acrPeAel ' IHTb HarPY3KY, 3HeP-

lTaHi l I4t tMH Ha MOMeHT tz '  Ha

JIeKTpocraHI{Hft Ha3HaqaForcfl

fun peXI'IMOB B Tot{KaX tt rt '  tz'

A n n s T o f { 3 a A a q E X a p a K T e p H o , H a n p i q p i e H e K o T o p o F o n J I a .
HoBoro peN(HMa sJleKTpoctanUllr:r (cytouHoro nJIaHa) ; oilepa'

T H B H a f K o p p e K T H p o B K a o f i p e A e J l f l e T o T K , I I o H e H H f i o T c y T o q H o r o
n, ' IaHa.

PeuieHr.re [ocTaBJIeHHOft 3AAasH HvteeT CBOH oco6eHHOCTH

AJrrr TeIIJIOBbix craHul{i l II rHApocraHql'Iki '  -^
ex(HMoB T3C HarPY3Ka sJIeK-

rcfipeAeJlflercfl 6eg yl{era 3Q-

nRro, I ianpHl\tep' B KOMIIJIeKCe

rJiee crpotoM noAXOAe w Eiln

i noart.aeficrsHR H3-3a YI{era
[poBaHHbIX BHAOB TOIJIHBa Ha

t yqeTa onpaHHtleHHft  no cKo-

)oMe ' ro fo ,  npH KOppeKTHpoBKe

lrByloullf i  Vr nJIaHoBbII? pex(H-

Hb qacro I I3MeHqTb I- Iaf  py3Ky

T3C, ecf lH 3TH H3MeHeHHfl  B Harpy3Ke AaIoT HecyulecTBeFIHbIH

sQtpercr e 3KOHOMHH TOUJIUBa ulrr4 3Tt7 H3MeHeHHq BbI3blBaIOT

TexHHqecKHe TpyAHOCTH r la T3C, a Tal( i l ie TpyAHOCTH B [e-

peAaqe ynpaBJTf l IoUIHX CI4THaJIoB'
Ka pe;KI4MoB f3C Ha MoMeHr

;r4A pei l i l lMoB 14 B HHTepBaJIe

?HTa tz.  O6Yc;roeJIeHo 3ro ABY-
'3C 

orI-locttrcfl K sHeProycra-

cxoAoM 3Hepropecypca (BOAbI ) '

p | y q e T T a K H a 3 b I B a e M o f o I 4 3 o I I e p I 4 M e T p l t q e c l ( o r o o f p a H H q e H H f l
11o 3HepfHtr  r r . r ' iH BOAe AJ1f l  HI{r  o6asare; ieH; BO-BTOpbIX'  pe-

>I(HM fAC B o6ueu c ' lyqae AoJI iKeH yqplTbtBarb MHorl ' Ie Bo-

AOXO3fl t4CTBeHHbIe ofpaHHqeHHq Kal(  B l ' {oN{eHT t1,  T?'R ! l  B l lo-

cJleAyrcuelv1 nepHoJ,e Bpe r'IeHH'

I (  onePar l lBHot t  KoPPeKTHP

IIpeA'bf BJIfl tOTCfl cJeAYI{slllHe

r{3ol iepHMerpl IqecK}IX H BoAox

[oc, ' reAyloul l f i  nePHoA BPeMeH

SI iOHOVIHI IHOCTI {  PC iKHI ' tA  3HCP

H"TA Bb ip  a6or  Ke f  l l l po3HeprHH'
Tpe6oeaHl re  3KoHoM[ lL IHocrH ' (o" l ;KHo

HA. I I I lT I I I f l  I , IHTCfPA, ' I bHb IX  OTPAHHqCHI I I i  B

r (  T O q K e ,  a  K  n e p l l o J . y  B p e M e H H '

OTHOCI'1TbCf i '  B CH!1Y

Qoplre PaBeHcr;1,  He
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I ' Is npaeeleHHoro pacclrorpeHr.rr cneAyer, r{To no ceoeii npHpoAe 3aAa_qa oneparHsHoft KoppeKrHpoBKH pelKHMoB fOC snrrqercfi 3aAaqeft ne A,qR
HHTepBar'Ia, a Ailf i lepHoAa BpeMeHH. Ec.ru 6n 6stan 6rtcrporterlcrBylou{.4e
anropHrlvrbr flnaHupoBaHtrfi pexHMoB f3C Ha nepno.( Bperuegil H Anfi Hrr.\
6ulo 6 l t  astoMar '3upoBa*o nocrynJre 'pre l icxoAsolr  l rHsopuaq HH, To c no-
Ittourbto sTHX arropHTlloB KalKAble 5, 20 lt,rpr 60 rrlrH MolKHo 6uno 6nr npo-
H3BOAHTb H KOPPEKTHPOBK-V PE}KHiltOB I'3C HA NEPTIO.{ AO KOHUA C.V'TOK,
a 3HaqHT, H KOppeKrHpoBKy pexrrMoB f3c e rrHrepBane. f lora qro raKHX
anropHrMOA (npevr pa60ru Koropbrx <r  l ' rn)  Her.  f ioarorrry HapffAy
C ANTOPHTMA.WII  KOPPEKTHPOBKLI PEXHMOS f3C HA NEPIIO.(  AO I{OHIIA CYTOK,
Koropble Moryr  pa6oraro ruurb HecKonbKo pa3 B reqeHrre cyroK, ueo6xo-
AlIl lbI H ynpoqeHHble 6lrcrpoleftcTBylolr{He anropr{TMbr A.rrff 6o,nee qacrori
oneparaBHof i  roppexr l rpoBKrr  pe)f iHMoB fOC.

r lpn oneparrrs*or ' r  Kopper(Tr. rpoBKe pexrrMoB f3c,  rax H nprr  onr ' i { i i -
3aI{ I {H peiKHlvtoB 3Heprocl lcTe}t ,  Ha nepBOtot  NIeCTe crof iT rpe6osaHlr f l  yAoB-
nerBopeHnf i  3aAaHHbrx orpaHrrgesHl i ,  a Ha BTOpOi l r  _ rpe60aaurr f l  yroBner-
BopeHHfl gKonoruHqHocrH pex(nrvra. OAuarco B pflAe c,,tyqaeB, Hanprrilrep , A,rrrBO.(OXpaHHJrHrr I  f3C 60,rruroro o6reua, npu r(oppeKTHpOBKe pexig i l roB Bo3-
NIo)KHbI H HeKoropble orKJloHel{HE or 3?Il 'IsHltponauruoii Ha AaHHbre cyrKLI
nupa6orxH 3HeprHH f3C, ec, ' IE-  np14 3ToM peanu3yercf i  3ai l rerHsrui  gxoHolur-
qecrnfi eQrpert B lreJlolt 3a nepHoA, Hanpr{Nlep HereJrbHurrl. A.;.rn ra^prx Bo.
AoxpaHHnHuI H f3C c [ I3r- Io HsMeHflnu{HMcq Hanopoi l r  Han6olee gKoHofvprq-
Hl tu 6yAer raxof t  pelKulr  f3C, KorAa Ha LocraroeHo . [ rHTe,, rbHoNr nep'oAe
BpeMeHH coxpaHf lercf i  vcJroBrre bt /q; :?vi :co11St. , ,T106ore orKJroHeHHfi  or
9Toro ycnoBHfi  Bbr3brBaror nepepacxoA Torrrr rBa B sHeprocrrcreue.  f lpu ua_
crHqHO HeonpereJreHHoi, r  (a r ,o l r  qHcre H Bepof i rHocrHolr)  nporHo3e HcxoA-
HOiT UHQOPMAUITH H HCIIOV'Ib3OBAHIII{ AJ{fi NPCO.{OJICHH,I 3THX HEONPCAE.'IEHH().
crei t  cnoco6a nocre-r ,oBare.rbHbIX KoppeKTHpoBoK pexrr i l roB 3Heproclrcreru
] 'cnoBHe l t :const  BbrAepx(arb HeBo3Molr(Ho, H nogToMy 61,4er 

"r r l ro 
Mecro

nepepacxoA ToIL-I I IBA (n" lara 3a genonului r  nporHo:) ,  o.x,Har(o 3Tor nepe-
pacxoA cneAyer ivrHHHNrH3npoBarb.  

_B 
cnyuaax Apynrx f3C. nanplr i \ rep nprr

3alrerHorvl  Bjr r I f lHHH Ha Hanop f3C HeycraHoBFrBr l rerocf f .q,Bpr; f ieHrrq Bo.{ ,br .
Bl lecro ycJroBHf l  L i  :  COnSt 6yaer Apyroe 60ree c, , roxHoe ) ,c.ToBrre onrr{-
IvtaJTbHOCTH pe;'l(HlIa' oAHaKO rlpilHurrnHa nblafr. cropoHa npilBe.leHHOr-o B brrre
paccl loTpeHHfi  OCTaeTcq B crr . ; re.

oqesl  BaiKHo, qro6sr nprr  KoppeKTHpoBKe pexHl, roB f3c Ha nepHor
Ao KoHua c.vroK (xax i t  r IpI I  cvrot lHor\r  nrrdHHpoBaHlur pexrrrroB fAC) pac-qerbl  BblnOJIHf iJIHcb . fnf f  nporH03a ucxonuofr  nHQoplraUIrrr ,  ) ,qrrrbrBarou{ero(<B CPEI.HCM> BJHf lHi IE B03YO}KHbIK OTKJIOHEHTTTl S SrOI i  T,THQOPNIAUHI{,  T.  E.' { ro6ut  pacqer Be, lc f i  Ha } lare} IarrrqecKoe o;{ in, r ,aHrre nporHosHoi i  i rnQoplra-
uulr' f lplr groil l B cpe.lHell no Bcel,{ f3c na neprro^r,e B H€ciior.rbKo cvroK
6,v ler  BbrreplhrrBarbcr r13oneplrMerpHqecKlre vc, : roBrrr :  HeIper] ,cMorpeHHoe
orKJoHeHl le B pelKHlte f3C s Kal(of t -To oAIIH ] ro l reHT BpervreHrr  l ro lKer 6srrn
cKo-\ IneHcHpoBaHo orKJToHeH?rf iNrH s rp) ' rHe )rorreHrbr BperreHr{ .

KoppexrupoBKrr pelKlr r roe f3C B nepHo.f ,e r r  B rrHTepB2i l0 J,orTlKHbr Ao_noJrH.rrrb,  a He npor l rBopeqr i rb , rpyr  ,4p), ry.  CepHx peaJH3oBaHHbrx Koppex-

T H P o B o K p e ) K H M o B f 3 C a o T A e . ' I b H b I x i l H T e p B a n a x B p e M e H H o r i o c l , t o 6 p a a y e t

nolsuft pelKHM f3C sa cyTKH, HeAenIO I'I T. A. Ec'ntt erH KOppeKTHpoBKH He

y B f f 3 a H b t c K o p P e K T H p o B K a l { r I H a I I e p H o A , c c y T o q H b I M n J I a H I . I p o B a H H e M , H e .

A e , , r b H b r M n n a H r . r p o B a H l r e M E T . A . , T o B c e p a c q e r b l ' K p o M e K o p p e K T I ' I p o B o K

B lr*repBaJre, Tepflior aKTyanbHOCTb. B uroie 6ylet nonyqeg pelKI{M f3C'

He yBrr3aHnrrlr e CyToqHONI, HeA.JIbHONI H T' n' pa3pe3ax' '[ l 'pyruutu cnOBaNIH'

^,  , ,^n^a' ryrn^Rnq ne>KHMoB f3C s KalKAoM HHTepBaJIe AonxHa

;ffi;ffififiil;il;,;,;;ro*r" 
H3 KoppeKrHpoBKH Ha nep'or' Ao

.'.1f 
i]ll-; HeKoropbii;I MoMeHr tt r'rttt nFo6oft i-ft r3c I4Me-

rorcfl B o6uter* cJlyqae Hel{oTopble oTKJIOHeHHfl L'3ti B Bblpa-

6 o r t i e 3 H e p r H H I I o c p a B H e H H - t o c p e l l i e H t , I e M ' n o I y q e H H b I M J | v T -
6o H3 cyroqH;ro nnan a,  I tL l lo H3 KoppeKTHpoBKH Ha I IepHoA'

BbrnoJrHeHHoti  l teKoTopoe BpeMq TOi l tY Ha3aA' KpOvre Toro'  B

o6uteu ci ly l {ae 3gepronorpe6JieHue H npoqaf l  HcxoAHaf l  Ht i -

QopvrauHfl ,  npofHo3tpyel ' laf l  B MOM€HT / t  H Ha MOMeHT t2 ' ,  or-

nHqaerc f l  o r  npe)KHefo  rporHo3a '  
I '3c--- 

ipe6yeTcf onpeAe,,rrHrb KOppeKTHpOBKy MoIIIHocTeLi

ANrec 2i Ha MoMeHT tz, T' e' I{3MeHeHHe MollIHOcTeI? i lo cpaB-

HeHHIo c QarrnqecKEMH B MoMeHT t1 t |J |H c 3aAaHHbIMI, l  no [ep.

BOHaqaJIbHOMy f iaH CKOppeI(THpoBaHHOMy nJIaHaM'

MeroAu oreparaBHof i  xoppertnpoBxl4 pel l {HMoB l?C 
B

cHJ'ly roro, t{TO OHH yIIpOIIleHHbIe' B 3HaqHTeflbHofi creneHl{

3aBr.rcsr or r{ ;pe;ox bcoOeHHocrel l l  f  3C, KacKaAa } l  sHep-

.oa"t . t .* i r .  Aanee paccMarpuBaercf  pf l I .  TaKHX lMeroAoB' Ko-

TOpbIe HMeroT cBoH npeAnol{THTeJIbHt- , Ie O6nacru nphMeHeHHf'

OneparnBHar KoppeKrnpoBKa'Af ic f  3C'  y Koropl fx Jcno-

BHe onrHMaJIbHocrI ' , I  pe)KHMa HMeer BHA l ' ; -const '  K qucly

Tar(trx oTHOCfTCfl r3'c, y KOTOpbIX B,r'IHflHHe HeycTaHOBHBilIe-

focfi ABHx(eHllff BOAbI Ha Hanop HecyuecTBeHHO H MoiKer He

I I p H H H M a T b c f n p t I K p a T K o c p o u H o u r I I J I a H H p o B a H : l 4 H p e ) K p I M o B '
KaK H 3ana3A;1"*.  e ao6er aHHr4 pacxoAoB BoAbI MexAy cry-

neHfiMH nuanuau. Kpo*t  TO|O' B' [ l IsHHe BoAOKO3gf icreeHHHX

orpaHHr{eHHl i  He AOAX(Ho 66ITb c
' 

3na'legug MHo;t<Hre"'Iefi J-ta

HaxoAfrcfl npli cvTot{Ho}"I i l ' t lz

yToLIHf l roTCfl  HecKo"{bl io pa3 B

poeu,e  Pe iKI { \ IoB f3C Ha nePI
qeUt{g Tvi i  HaXOAfiTCf l  H3 VC; ' ICI

H e c y T o q H o i l  B b t p a 6 o r r H  3 H e p r H H  K a i K A O K  I  \ / v  \ I r H r l j l v v r v ' -

T r . {pOBKe Ha  nep_HO{ .B03 lv lO i l iHO H H3 tv r ieHeHHe CyTOt {HOI1  Bb lpa -

6 o ' r r u  3 H e p r l l l l  f  3 C ) .  z , - -
Hau6o"nee npocrbrlI B sTOM Cfiyqae 6yaer c"rieAyIOlIlHH aJlro-

pHrM *opp.nr i , 'p; ;KH. B paspet:-  t {T.o^119to neprnoAa r ' le iK-

A y K o p p e K T [ I p o B K a } t H H a n e p ' a o a ( H a s o e e t v l H X 6 o l r l u t g v l t
KoppeKrupoe ia l ra )  I ^ : t f l  onepar?rBnbrx  KOppeKrHpoBoK B or -
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,u,eJrbHbrx HHTepBairax (Hasoeeu HX ivfarTbrMH KoppeKTHpOBKa-
MH) il^peA.rmraeTcfl HcnoJib3oBarb paHee onpeAejreHHbre 3gaqe-
tqfl^ )rti. TorAa fOC N{o}KHo paccrrarpnBarb aHaJrorurrHo
1'3C, HO C XapaKTepncrnxol i  orHocHTeJrbHbrx npHpocToB
?r, i i4i i .  B 3ToM cflyqae Meir{Ay 6o,{tuHilrr{ KoppeKrapoBKaMH
lygyt HaKarrrrnBarbcfl HsMeHeHHfi B pexulre 

^ 
(nripa6omie)

fAC, Koropbre rojrx(r{br yrrHTbrBarbcH B c"rieAyiooibri 
'Oonluioft

r{oppeKrHpoBKe. l lo"nyvaeM raKy}o KaprHHV: npoHcxoAHr cry-
[eHrraToe H3MeHeHHe MHox{areaeft A,ii Me}KAy 6onlurnupr Kop-
peKrHpoBKaMH pe)KHMOe f3c. l lepnoarrqHocrb 6o"utrusx Kop-
PCKTHPOBOK CJICAYCT O6OCUOEbIBATb B KA}KAOM KOHKPCTHOM
cryqae. r{erur oHH pe}Ke, TeM Ha 6o.nee AJlr,rreJrbHbrx nepHoAax
coxpaHqeTcff  ycj IoBHe aKoHoMHrrHocTrI  l ; i :cof ist ,  Ho HaKan-
JrHBaercf i  TeM 6O.nluae orKJroHeHHfl  OT HsOrrepAMerpHqecKHX
orpaHarreuwtr.  Heo6xolnMoe peuegne MolKer 6lrm eirpa6ora-
Ho rexHoJlofoM Ha ocHoBe HivrHTaqlroHHoro MoAeJIHpo-
B A H H f .

Eonee roqHoe no orpannr{eHrfiM perxeHHe Mo>KHo rro"rry-
I{HTb, eCJrH MHOiKHTenw }ui1 KoppeKTi4poBaTb H B TOqKax MeiK-
ry 6onnruapra KoppeKTaponxauu. Ho npr.r  oroM HecKoJrbKo
]c.rrox(Hfrorcfl pacqerbr Ha xaxAori 6o"nnurori KoppeKTHpoBKe,
TaK KaK norpe6yerca o[peAereHHe Hei{oropbrx AonoJrHHTe;-rb-
HbrK rroKa3are"ueft, pefrTaMeHTHpyrourHX nocJreAyrourHe KOp-
peKrHpoBKH vrnoxurener? )r , i .  i lopnlor< pacqeroB rrpn groM
cleaytoqa4. CHaqa"rya, KaK o6siquo, paccqLrrbrBarorcf f  pe-
>KHMbI fOC 49. KoHI{a cyror{ H B pe3y"rrbrare onpeAeJrflrorcrr
MHOIKHTeJIH l , (o) i ,  OTBeqaiou{He 3aAaHHbi} , r  enpa6orrau 3Hep-
rHr{ f3C Srac i  H3 nepHoA Ao KoHUa cyTor( .  Aa.nee o.yuf . . r"-
Jlf lercfl orKiIoHeHHe or vsox<uteteli ^(0)i i lo oqepeAH Anr
xax<rtofr  r3C, npa groM, ecrecrBeHHo, H3MeHflercf l  cyMMap-
Haf l -3a nepuoA eupa6or,Ka 3HeprHH r<a;xAof i  fOC. Kogxper-
Ho 6yaerur 6parb BMecro f t (o) i jga.reHnq 1to)r fAl , i  n l to l r -Al i ,
rae Al"  -  M alraf l ,  Be,Tl l r raHa. f iorryqaeM rr3MeHeH wf l  B eupa6or-
Ke 3HepnHH ASrgc  ; i  y  xaa<Aof t  f3C B nepuo l
or  n ro6oro  MoMeHTa BpeMeHH t i  Ao  r4oMeHTa tn  -  KoHi {a  pac-
qerHofo nepHoAa. B HTOre qHc,:reHHo onpeAeJrf  eM npopr3-
BoAtlbre 6;i u-A3 rac i1/L),j AJw, v_ 1,m.

I- lo grHM rrpoH3BoAHbrM Aa,/ree rerr{o }{oir iHo KoppeKTHpo-
BaTb MHOIKHTe.;^:rt ?"i1 B rrepHoAbI rvrex(ay 6o"rnurlrMtr KoppeKTH_
poBKaMH. HanpraMep, nycrb K troiueHiy / ,  r rpoH3orrrJrr{  orr{ , ' ro-
Heur.r f l  or  nf laHoB eorpa6orKu oHeprnrr  xa;r i ror l  fOC Ha L,Ott ,
LO iz, . . ., L3t*. tr.tg KoIIneHc ar\HLr 3Trix orx,rouesHli A€.,Tde r,r
nonpaBKH A,1,i i K i l iHolKHTeJrsM .IIarpar{iria H tloryqaeM c"Te-
,4yioulyro cacreMy lanenHux ypaBHeHlr i i  l " r r f l  onpeAeJreHaf l  grprx
nonpaBox Al,; i  U,an m I-eC):
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-A9, ,  .=  Al ;16;11 + Al t r6; r ,  *  " '

-  L3 , r :  A l ; rD ; r ,  *A l i2Dr rz+  "  '

- h3,,r: AL ; rE ; r,r, * Ar,, 2E r 2. +'' '+ Llu,*6 i*n'

. . J l u g e f t n u e y p a B H e H H f i ( 8 . 1 ) o n p e A e J l f l I o T n o n p a B K H L ? u t
H3 ycrroBun, .rio6u ir KoHrly cyroK 

-l?.iJ:,It:.lup"oHatlaJ-ib-
HyIo cyroquylo nupa6or!(y suep-rnx l(alKAoH r Jt\"--J 

Koiperriapoera MHo'{Hrenefi }uii a/.e>KAy 6o"nournun Kop-

peKTHpOBKaMH p."*"*u oco6eriHo uenecoo6pa3Ha AJIf i  BOAO-

xpaHHJIHIq rpaixocpol{Horo peryJl l{poBaHnfl '  HanpuMep BoAo-

XpaHHJIHUI ToJIbKo cyTorlHofo 
-pef,v"l.I}IpoBaFII{f, 

KorAa ecTb

onaceHHg' t ITo KoppeKTHpoBKa MHox<ltreneft  ] " t i  ToJIbKO Ha

6onturux prHTepBaJrax He o6ecneqHr TOIIHOnO co6nrcAe-

Ht4f ,  saAaHHbrx Lupa6oroK 3HeprHH f  OC (n HanoJiHeHHia so-

AoxpaHunsula) K KoHI{Y cyroK'
Paccuorpuur 4pyroir aaropl' lr l l  npeAeJlbHo yn pouieHHofi xoppeKrHpoBKH

peX([MoB f3C ,^ n*,"p"u.0.. KpurepHeru tarori KoppeKT}IpoBK}I npHlvle}r

TO.rrbKO ycJroBHe Bblxol 'a K KOHUy CyroK Ha 3aAaHHble cpeAHecyroqHble BbI '

pa6o.rxu sHeprHi l  r3c (r .  e.  Qaff iop sKOHOil IUt lHOCrH He yqHTblBaetcn) '

Ec;rn K MONTeHTy /1 HaKonHJIocb oTKJIOHeHHe oT nnaHa aupa6otr l l  3HeprHtI

r3c,  TO OHO MoxeT NlaKcl l l laJIbHO KON{neHcHpoBaTbcf l  y}Ke B AaHHoi l f  HHTep-

B a J I e B p e M e H H I , I n t I N I o x ( e T K o N I n e H c I I p o B a T b c f l T o , ' I b K o q a c T b S T o r o o T K J I o H e .

H1f, npr4qeM 3Ta r(orrneHqaqllq i l1o:+(eT 6uru onpe,u'eJleHa n3 CJIeAyrouIHX co-

o6paxeHrr f t .  oueHttsaeTcf i  q l {c, Io qacoB /  s ocraeuef icn qacTI; I  cvToK'  |Ae

Bo3NIO}KHa KOMIIeHCauIIfi lB€.r'I l lgeHltl ' l  s ootpa6orre f3c; o6utqHo 3To qacbl'

rEe f3c He pa6oraeT c npele,qlaof i  uarpyexoi t .  TorAa Ko$IneHcaql l rc OTKJIO-

H e g u f t s s H p a 6 o r x e f 3 C u e ' , r e c o o 6 p a 3 H o p a c K . r l a . { , b l B a T b p a B H b l l u I I A o J I f l I u I t

Ha TeKyutui i  qab l l  Ha nocne. ly loul l le  f  qacoe'

3auernu,  uro ocHoBHoe B,, I l I f fHI Ie Ha pe3y! . IbTaTbI pacqeTa onepaTl IB.

HOir  XoppeKTHpoBKrl  xarc f3C, TaK H T3C or<asbIBaeT I Ip?BHJ' IbHlr t i  npornoe

pa6oulrx MoulHocrei t  T3C l r  f3C'

oneparHBHac KoppeKrHpoBKa_ pe)KHMOB MaJIOarperarHbIX

1 3 C . A n n M a , l o a n p e f a T H b I X r S C , y K o T o p b I X c y i l { e c T B e H H b l
pa3,ryHqHfl  Mei l i ly  HAeaJIH3HpOBaHHbiMH Bblt l \ IKJIbIMI{  Vr peaJIb-

rrbr iv lH pacxoAHbIMI ' l  XapaKrep.HcTHKaMI{ '  dp'  of ieparHeHof i

r ioppeKTHpoBr(e pelr iHl{oB ueo6xoAlt tvto yI{HTbiBaTb BO3MO}K-

HOC',rb nonaAaHII f  B XieraTe'r ' lbHble 30HLI pa6or l t  afperaToB H

nnr6nparn qenecoo6pasHlt t t  cocraB pa6oraroqero o6opy' lona-

HHf i .  
^ I .nn  

TaKr ix  13c  VI {eT HeBbI I IVK; - lb lX  xapaKTepHCTI {K H

Xie, l&Te"r ' to"u,*  ,O" pa6Ortr  oTAeJII)HbIx arperaTOB MOiKeT 6ntrn

oa"orrror* cpal ; ropol t ,  rcotopui i  geo6xo: lpt tvto yt lHTbIBaTb npH

on.put " t "o t?  KoppeKTPIpoBKe pe iKHMoB f3C '

B TaKHX c;r1 ' 'uanx onpe.ue.ueHHble Ha -ocHoBe 
yKa3aHHoro

paHee noAxoAa KoppeKrapoBKn peiKnl{oe f3C Aoi I }KHbI 6utu
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HCNPABJICHbI  C YqCTOM I IEBbINYKJIbIX PACqCTHbIX XAPAKTEPHC-
TI{K, I ITO MO)KCT 6UrN BbINO/IHCHO C NOMOI{bIO MCTOAA AHHA-
M'qecKofo npo_fpaMMHpoBaHHf l  (c rur .  s  7 .3) .  I , Iueercn B BHAy
paccMorpeuHnl i  paHee BapHaHT aJrfopHrrvra,  nepepac[peAe"rs-
nuafi MorrlHocr' Me)KAy I^oc e oaHo* HHrepBaJre ,,pH yrrere
QyHr<qr.rri noc"neAerlcrear. 3aecu Mox(er 6uru ABa BuAa pac-qeroB: i rpH nepBoM MO/KHO TOTIHO nuiSparu sKor ioM-rrqecKHe
Molr{Hocr l l  arperaroB f  3C, Ho orKrToHHrbcf i  or  saAaHHorl
cyr'rirrapuor:r KoppeKrapyervroft Moll lHocrrr Bcex f3c, np; Bro-
poM co6nrcAaercf l  cyMMapHaf l  KOppeKrHpyeMafi  MOU{HOCTb
Bcex f3C, Ho AonycKalorcf i  oAHHaKoBbre npoueHTHbre orK/ ' ro-
HeHHff  or  3KoHoMHqecKhx ruoruHocrel i  arpeiaroe. f lp* rarort
r(oppeKTapoBKe peiKHMoB fAC Ao,I iKr ia TaKlr(e yqnTbrBarbcf i
AOnycrHMOCTb nepexoAa B MOMeHT t2 Hs, HOsUrf i  iocrae pa6o-
ralolqero o6opyaoBaHar f3q^(orpauuueHnri  Ha rrncro ryc-
KoB-ocranoBoB arperaroB fOC B reseHne cyror ) .

HcnonrsoBaHne_lpfopNreroB npn oneparninof i  KoppeK-
THpoBr(e pe)KHMoB fAC. Llacro Bo3Hlr I (aer c i reAyrouraf l  3aAa-Lra:  3aAaHO yBeJrHqeJ{t1e^-{unu yMeHbrirenne) Hafpy3KH cyM-
Mapno rro KacKaAy f3C- r . r  rpe6yercn par(HoHa",TbHo pacnpe-
Ae.rrHTb sro H3MeHeHHe Harpy3KH Me;r(Ay fOC KacKaEa. Ora
3a4aqa peuaercf l  AHcnerqepoM SHeprocHcreMbl,  14 r logroMy
orBer AoJr iKeH 6urt  noJrvqeH AocraroqHo 6ucrpo (e npeAe-
J Iax  I  v ran) .

VrasaHFror i  3aAaqe B o6u{epr cJyqa" AoJr i r {Ha npeAuecr-
BOBarb 3aAaqa pacf ip_eA€_. i reHHf H3MeFreHrrf l  Hafpy3KH cyMMap_
Ho Me)KAy T3C H fOC sHeprocHcreMbr.  t iacro , .nrroro, .
cTaHIIHH 6lteaFor 3arpy)KeHbt noJrHocrbro, kr rro3ToMy orr{Jro-
HeHHfl  B Harpy3Ke 3ireKTponorpe6eeHHfi  BOCnpr4HprN{a rorcf l
ToiTbKo rLrApogaeKTpocraHr{Hf lMH. f Iocrae,reHHaf l  3aAaqa, BqacrHocrn ,  aKTyaJrbna ! .J r f l  fOC, [ ,Henpoecr io ro  KacKaAa.

Anropnru perueH'f f  3ar.aq. ocHoBbrBaercf f  Ha rrpeABapH-
Te,TbHoM 3aAa\HH nprropHTeroB n cpa6oTKe !r  HarroJrHeHuor 

'so-

AoxpaHHJrHuI f3C: n i lepByro or iepe, lb cpa6artrBaercq BoAo_
xP&HH", ' lHUIe uexoropoa fOC J\ lb I  c nepenrvr npHopHreroM H
T. A. D,ns uano,usesprr? BoAoxpaHH,THUr Moryr 

^6rr i r  
3aAaHbr

cBoH,  o r / ' rHqHbre  or  cpa6or ra  npHopHTerbr .  oAUaXO q&UIe  r ia -
i lO"IIrieHHe BOIOXpaHH"i-IHUI I{e"rleCOO6paeHO npOH3BO AHT6 B O5-
par_H_oNr nopfl.{r(e, qeM cpa 6orrcy.

Vcr,aHoB;1€HHe rrpHopHTeToB Moir{er ocyulecrBJlsrbcs no_
pa3Hotvry,  HznpHMep c noMourbio H], l r r rauapi  Ha Marepl i2; t€
npOr'IJJIO|O nepHOAa gKcn"]'r,v*a Tarl4r4. 3a,taetlrHcb HeKOTOpbr].rH
[pHopHTeTaMH, Mo]KHo Ha ITpotI I , , ]o]{  MaTepHaJ' Ie } iMHTHpoBaTb
KOpper i rHpoBKH pexHMoB f3c  H norcqHrarb  noJryqapu{u f rcs
3a alHa,rr]/,3rpyevurl IIepHoA pacxor roilrHBa B 3HeprocHcreMe
wi r t  Bbrpa6orxy  rn rpo3HeprHu.  CpaenHe pa3Hbre  npnopnTerbr
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no pacxory rorrJrnBa trrrr esrpa6orre rHAposHepfHH, JrerKo
au6paro Har.rJryquyrc cHcreMy npnopi.rreroB. 3ro ycraHoBJre-
HHe npuopuTeroB npousBoAnTcfl  Ha LJrnTenrsufi  nepnoA Bpe-
MeHH (cesou, roA) H B xoAe onepaTnnHoft KoppeKTtrpoBKH pe-
x(HMOB r3c He nepecMarptBaercff. BosrvroxHbr H ,rl,pyrne ctto-
co6u ycraHoB/reHHr npHopareroB.

F l ^ r rn^ r r -o - " ^ -  ^ ^^4 , ^ ^ ' . , '  r r l / ^
r r P n v P n r E l n a n  L i s r v r d  L P o u v r n n  t t  n d r l r J J l n g n t l T r  D v A v l \ y a E n , J r n u _ (  t  J r v ,

KOHeqHO, flBrfiercfi AOIIylueHHeT'r. llOrpeuHocril or sTofo AonyqeHHrr pa3-
Jrnqlrbr ,urfi pa3Hbrx KacKaAoa. OHn 6yayr reilr Meubrue, qelr 6oatrue pas-
JrHr{arorcff  MexAy co6oft pa3nHqHbre F3C xacxa4a. HanpuMep, B cocraBe
.Il,uenpoucxoro KacKa,(a pa6orar.or f3C KaK ce3ouHoro perynupoBaHHfl
(KpeueH.ryrcxaa), raK H HeAerrbuofo perynnpoBaHHrr ([Henpon3ep]KnH-
cxax) .  CyurecreeHHo pa3nr{qanrc f i  Hanopbr  pa3Hbrx fOC u r .  n .  B ro ;Ke
BpeMrr Ha pexrr*rur f3C 3Toro KacKa[a cyulecrBeHHo BJr]rf iHne HeycraHoBHB-
uerocs .{,BHx<eHHr Bo4br, BpeMrr Ao6eraHnq pacxoAon Bo4br Mex,(y cryne-
HflMI{ Kact(an,a Hcr{I.tcrffercfi rlacaMI.I, oqeHb Mnoto cJro)KHbtx soAoxoeqftcr-
BeHHbtx orpannqeHnft.  f lOarol ly ycJroBne l , i :g96st Aas 3Toro KacKaAa cy-
IrIecrBeHHo orKJroHrrer peiKHM f3C or onruManbHoro H AonycrnMoro.

Paccuorpuu noprAoK KoppeKrr{poBKu pe}r(HMoB fOC npa
saAaHHori cncreMe npnopuTeroB. B KaqecrBe He3aBHcHMbrx
nepeMeHHbrx npH KoppeKTHpoBKe pelKHMoB oKa3aJrocb ueJre-
coo6pasHur'r 6part pacxoAbr BoAbr H3 BoAoxpaHHJrHu{.

f lp"  seo6xolHMocrn H3MeHeHHf l  Harpy3KH KacKaAa B Mo-
MeHT t t  Ha HeKOTOpOe 3aAaHHOe 3Har{eHr.{e COOTBeTCTBeHHO
H3MeHqerc f l  pacxoA Q"  , t  f3C KacKaAa c  nepBbIM npHopLr re-
Toi \ , r .  Onpele,reHae ueo6xoAnMoro u3MeHeHHff  B pacxoAe Qa;r
ocyulecrB.rrflercfl 3"[eMeHTapHbrM nog6oporur, npH 3ToM yr{HTbr-
Barorcs 3a[a3AbrBaHHe n Ao6eraHHH pacxoAoB BoAbr Ao HH]Ke-
.rIelKau{HX f3C KacKaAa H Bbr3bIBaeMr>re gTHM pr3MeHeHHr
uoursocrer i  ApyrHX i3C. O4HoepeMeHHo npoBepf iercf l  co-
6rrcAeslre pelhlrMHbrx orpaHH.reHrar:r B AaHHoM H B irocJre;lyio-
UIHX HHTepBaJIax (xpovre HHTerpaJrbHoro orpauaqeHns, Koro-
poe f lBHo Hapyuaercn) .  Eeperca  raKoe H3MeHeHHe pacxoAa
Qe ;r ,  KOTOpOe IOnyCTHMO nO OnpaHrrr{eHHflM. ECAH noryqae-
Moe prsMeHeHHe uouluocref i  fOC c nepBbIM npHopHTeroM He-
AOCTaTOqHO, [epeXOAHM K H3MeHeHHp paCXOAa Q" r ,  Ha CJIe-
ayroruer? no npPropnrery f3C w r .  A.

Or HHrepBaJIa K HHrepBa/Iy (6epevr HHrepBaJIbr AJrHreJrb-
HocTbro nopf l i ]Ka 5 nruH) no xaxAof i  f3C onpeAeJrf l roTcf l  or-
KJroHeHHff  B o6telrax H3pacxoAoeaHHori  BoAbr no cpaBHeHHro
c o6tel ta l ln npH n/ ' raHoBoM pelKHMe. EclH B TeKyu{etvr HHTep-
BaJIe He rpe61'ercx H3MeHflrb MourHocrb fOC ro cpaBHeHHro
c nnaf ioeof i  \ . ro l l lHocrbro,  To npoH3BoAflT H3MeHeHHfl  pacxoAa
Q" r , ,  Ho ViKe I , ' I f l  npa6nHx<eHLf l ,  o6teMoe BoAbl K n, I iaHoBbrM
3HarreHarlr .  Taxu.v o6pasolr ,  e KalKAoM HHTepBaJIe B o6ule.vr
17-3433 257



cf iyqae HMeeM ABe KoppeKrHpoBKH pex(HMoB fOC: Ai l f r .  o6ec-
neqeHHfi rpe6yeuoro H3MeHeHHfl rrrou{Hocreri 13c KacKaAa n
AJIfr JIHKBHAaI{HH parree npoH3BeAeHHOfO OTKJTOHeHHff B O6t-
eMax BoAoxpaHHJrHrrI  or  nJraHoBbrx suaqesuf i .

PaccuorpeHHuft  aaropHTM AocraroqHo 6trcrpoler icreyn-
gHft  -  rpe6yer sarpar BpeMeHH MeHee I  muH AJrf l  ruecrH I  3c
! ,HenpoecKoro  KacKaAa.

Hcno.nuaoBaHHe ynpouleHnoro onrHMH3aqaoHnoro noAxo-
,u,a. 3ror aJrfoparM npHMeHHM A,,rs .nrc6ux foc. cyru ero B
c,i leAyiou{eM. Bnrrracflsrorcfi KoMnoHeHTbr tseKTop-rpaAHeHTa
tlereeor? (lyHxuHn npH asNreHeHHorl ncxoAsori inq'opMaIIuu
(HanpHMep, '  i lpH r{3MeHeHHoM sJreKTponorpe6n.*" , i ; ,  qro
o6uqHo BbrnoJrH.gercfl oseHb_ 6ricrpo. !,a-rree ocyuecTBJrsercfl
lpgei(.rHpoBaHHe pe>KHMa r3c Ha .4onycrr.rMyro o6nacrs (fiur.
$ 2-2) ,  Ho_ _c yr{eroM KoMnoHeHT BeKTOp-rparHeHTa qeneeor i
Qynxqna. HanpnMep, 3ror yqer Mo>KHo ocyulecrBaTb c no-
Mor.r{bro coorBercrBy}oqero nu6opa ur,paQuux xoaQQauHeH-
TOB Afif. 3aAaHHbrx orpaHHrreHnfi pex(HMa. KOnrneHcarll{ lo He-
cyrqecrBsHHbrx orpaHHrresufi cteAyer npoH3BOAHrb JrHrrrb rof-
AA, KorAa ?Ta KoMneHcarIHr He yBeJrrrqr{Baer ueJreByro eyHx-
IIHIO, qTO OIIEHHBAETC.fl NO KOMNOHCHTAM BCKTOP-TPAAHCHTA
qeneeor? QynxquH.

_ CyuecrBo ynpouleHplri B sroM aJrropnTMe no cpaBneHuro c
o6utHr'r aJrropHTMoM perrreHufl aaAaqlr 

-(ctrr. 
S 7.2) cocrour B

c/' ieAyrou{eM: a) [peAno"ryaraercff HeH3MeHHOCTb B XOAe pac-
qera KoMrroHeHT BeKrOp-rpaAHeHTa i {ereeof i  Qynxqrara;  6)  B
pacqere ofpaHHqHBaeMcf i  OAHHM CnyCKoM Ha rpaHHqy Aorryc-
ttrl,torl o6"nacru. B pe3yJrbrare noryrraeM cyrqecrBeHHoe cHH-
x(eHHe BpeMeHH pacqeTa.

3auerHM, qro KoMttoHeHTbI BeKTop-rpaAHeHTa uereeor i
QyHrr{HH Ha KaxAor? 6o"nnuori KoppeKrliponxe pe}KHMoB l'ac
MO|YT NO3BOJIflTb HAXOAHTb NPHOPHTCTbI, UCO6XOAHMbTC AJIfl
peueHHfl  3aAarrH no_npxopnrerHof i  cxeMe. l lepenf i  rpHopH-
Ter rrpHcBaHBaercf l  f3c c Hau6ontruHM KoMnoHeHToM BeK-
TOp-rpaAHeHTa H T .  A .

Ilpeneapnre.nrnufi pacqer noJrq peureHnfi. B gToM aJrro-
pHrMe Ha Ka;KAOri  6Onluror? KoppeKrnpoBKe pelKr4MoB paccqa-
TblBarorcr Bo3Mox(Hbre pex{HMbr f3C ans cepgf i  Bo3Mo)KHbrx
orK,'roHeHufi. e aJreKTponorpe6leHHH, pa6ouax Morrlnocrrrx H
T. r i .  B pe3yJrbrare Mo>Ker 6rrrr  onpeAe, ' rega gaB rrcH-
Mocrb r,r3N{eHeHHfi pron{Hocrer? raxAofi fAC B Ka)r{roM HHTep-
Baire e QyHruHH or eAHHHqHbrx orKJroueunr? B 3.rreKTDonorpe6-
rreHHH, pa6ovax MorrrHocrf lx H T. n.  f lo-naAuMoMy peann"u
/Turub nusefi,ruan aitrrpoKcnMarlafl erofi MHonoMepnofi gaBprckr-
Mocrn (Hanpuvep, c HcnoJrb3oBaHHeM r,Jr f l ,  annpoKc vrMarJHH
perpeccHoHHofo annapara HJLH MeroAoB HneUrHQnwauwu).
258

f lonyueHHue 3aBHcHN{ocrn AaJree Hcno"rrb3yForcq npH orrepa-
rnsHort  KoppeKrupoBKe pe>KHMoB fOC B HHrepBaJre.

B sroM aJrropaTMe cyqecrBeHHo ycno)KHflrorcfl 6o.nourae
I{OppeKTHpoBKH, HO OAHOBpeMeHHO npeAeJrbHo yrrpoqarcrcr
MaJr_b,ie KoppeKrHpoBKH pelKaMoe f3C.

vqer nonytraerrrofi oKoHoMHH TonJrHBa rrpn oneparrreHoft
KOppeKrHpoBKe pe)KHMoB f3C. OneparuBHaf KoppeKrHpoBKa
pe)KHMoB, oqeBHAHo, npaBoMepHa Jrntub Ha rex f3C s T3C,
y Koropbrx 3a cqer KoppeKTHpoBKH I IpOHCXOAHT 3aMerHaf i
eKoHoMHfi  TOnJTHBa B sHepfocHcreMe. onpele;rHTb raKHe i '3c
MOMHO Ha OCHOBe aHaJrHSa pelKHMOB, T. e. COnOCTaBJIeHHTT nO
TonJIr4By pa3r ibrx BapHaHToB pelKHMoB. OAuarco npeAf iorrrH-
TeJIbHee apyrofi nyrb perxeHafl srort saAaqH - nyreM HcrroJrb-
3OBaHHff  MeroAOB peiueHHfl  MareMarHqecKH HeKoppeKTHo rro-
c raBJreHHbrx  3agaq (cu .  S  2 .1 ) . 'B  o roM c{yqae K qeneeor t
QyuxuaH Ao6aerqercs qJreH, <rurpaQyrculprfi>> orKJroHeHHfi or
nJra,HoBofo pex(HMa sJreKTpOCraUqHr?, npHqeM rurpasHori Ko-
a$@auaeHr B xoAe pacqera yMenbirraercrr. f lp" sroM orKJro-
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HeHHfl B pelKHMe 6yayr AorrycKarbcfl ; larub Ha
craHuaf lx,  3a cr ler  Koropbrx o6ecne.IuBaercf l

Tex sJreKTpO-
cyuIecTBeHHafi

T a 6 . n n u a  8 . 2

SKOHOMHf l  TOn. / ' IHBa B 3HepfOCHCTeMe.
I lpurvrep. oneparnuuae rbpperruporxa pe)KHMoB KacKaAa rac Ha

ocHoBe Hcnorrb3oBaHHn npHopHrerHoro npHHqnna. Bo BHHHS _ BU fry
paepa6orai la npofpaMMa oneparl lsHoft KoppeKTHpoBKH pe)KHilrOB KaCKara
f3C, Hcnonb3yroulafl rrpnopureruuli npuHunlr. 3ra nporparvrMa npur!{eHrrer-
cs n OAV IOra aln AnenposcKoro KacKaaa.
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Pxc.  8 .1 .
I  -  l lasogr,rfr ;  2 - $arrnqecruft;

Iq 16 z0 t, ,l

Pexuu MorrtnocrH f3C:
3 -  pacvernur l  no  [porpaMMe o [epar f iBHof t  xopperc-

THPOBKH

6leQa Ha HaqaJIo cyroK Kax{Aoro pacrlera 6pa.nuct ypoBHH BepxHero 6lecpa

npeAbtAyuIHX paCqeTHbIx cyTor. B ta6l.  8.2 npune.{,eHbl 3HaqeHHff ypoenefi

BepxHero 6ue$a Ha KoHeU nf i rb tx  cyroK,  a  Ha p l ic .8 .2-  XoA ypoBHei t  eepx-

uero 6reSa no cyrKaM.

Kax suAHo H3 AaHHrtx ta6n. 8.2, pa:uerHblM pelKHMaM f3C coorset-

cTByror 6o.nee BbtcoKHe ypoBHII BepxHero 6ueQa, qeM Qaxrltuecrcnm pe'

)K I IMAM.

zr,i '  u zb6,u. zr,t.u

o t l  2  J  t , c Y n d t 1  2  5  t , c g n 0 t t  2  J  t ' c g m

Pnc.  8 .2 .  HsrueHeHHe ypoanf f  Bepxueno 6re$a:
a _ f3c- l  1 6 -  f3C-2;  a- f3c-3;  / -Qaxuruecxui i  ypoBeHr ' :  2-pacvetHl i l " r  ypoBel lb

i lpu6auexrenbHar{  oueHxa 3HeprerhqecKoro aQQexra or  c3KoFIoivIJIeHHo'

ro o6oeva Bo.{ ,b l  B BoAoxpaHHnHIr Iax KacKa. la (npn ycnoBHH, t l ro Aono"qHH-

Te,rrbHaf l  BoAa 6yner noJrHocrbro peanH3oBaHa B cne.u,ytou{HX cyrxax) no-

Ka3aJra,  qTo KacKaI IacT . lononHLITe.r lbHyro eupa6Orx.u-  996 f t1BT'q,  I I '1 l I

l0  o ie 
Saxruqecxor i  cyrouHoft  atrpa6orxu KacKaAa. (Cne.u,yer or lv lerHTb, qro

gro 3HaqeHl{e 3aHH)KeHo, nocKolnxy 6o,rnuHHcrBo [JIaHoBblx pexl l lv loB 6olno

c  Hap) 'uenue \ t  o tpaHnveuu f i ) .

2 6 1

Vpoenu Bepxgero 6teQa na Kofleq cyroK' M

06rert
Qaxrxqecxufi Dex(Hll PacqerHufi pex(HM

r3C.I
f3c-2
r3c-3

6 9 , 5 6
31,67
1 7 , 3 9

6 9 , 5 8
3 l  , 7 6
1 7  " 9 4

f n

l lpu pacqere no groft nporpar,vl lvre paccMarpHBancfl  KacKar, H3 rpex
foc. f lpn oneparunuoft KoppeKrHpoBxe cyroqHbrx pex(HMoB foc yrrurbr-
BaJracb KacKaAHafi B3aHMOCBfl3b f3c. vpouHa HHlKHero 6ne$a onpeAefiq_
JrHCb C yqeToM HeycTaHoBHBri lerocff ABHXeHHfl Bonbr.

f lp" pacqere pexl iMoB r3c yqurbrBanzcb ofpaHaqeHufl no ypoBHflM
BepxHero 6ueQa. KoppexrupoBl(a cyroqHbrx pelr{H*roB KacKaAa npon3Borrr-
Jracb nepHoAHqeCKH C HHTepBaJroM, paBHbrM oAHOMy qacy.

B ra6n. 8.1 npHBereHbt pe3ynbrarbr pacqeroB (cyrouHsre nlrpa6orxlr
f3C) B coorBercrBuH c nJIaHoBbrM n QaxruuecKHM pelK?rMaMH KacKa.[,a.

Kax eLI lF Io  H3 AaHHttx  ra6n.  8 .1 ,  npu HeKoropoNr pa3anqr{H pacqerHofo
x SaxruvecKoro pelKHMoB Ha6etoAaercq o6qaq reH.(eHqHH B H3r{eHeHHflx
noKa3areJleft pexuuoe. AHa,'r l i3 nJIaHoBbtx pex(uMoB lroKa3a,l ,  r ITO BCe pe-
)I(HMbI 6st.tu.t  3aAaHbI c HapyueHLrelr orpaHH.{eHr.rr i  no oTMeTKailr BepxHero
6reQa.  B csnsH c 3rHrvr  KoppeKrupoBKa (QaxrnvecKafr .  H pacqerr raq)  pexa-
MoB f3C 6uaa HanpaBneHa B nepBylo oqeperb Ha JrHKBH.u.aqrrro 3rrrx Ha-
pyueHnr l .  Ha pHc.  8 .1  aanu rpaQrnu N{oruHocref t  (n , raHoeuf i ,  $axrnqecxuf t ,
pacuetHrrfr) olgoro Lrc atailwsnpyeMbrx .lirefi.

n.ns conocraBJreHufi pacqerHbrx no nporpaMMe KoppeKTHpoBKH n Qax-
THqecKHx pex(H!roB KacKa[a f3C 6tr,r lr  npoBeleHbr pacqerbr iro AaHHbr]r
nRra aser l  HerenH cyrKl r  3a cyrKar l r r ,  T .  e .  B KaqecrBe ypoBHef t  eepxueno
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f  J I A B A  9

HCNOJIb3OBAH H E MATEMATHTIECKHX MO,I I .EJI  EPT
PACTIETA PETYJIHPOBAHHf l  PETIHOTO CTOKA TIPH

n poEKTr,{ pO BA HHH H 3 KC trJryATAtlH pt
f HA PO 3JI E KTPOCTA H II H II

9. I .  HMHTAUHOHHbIE MOAEJIH PACITETA PEXHMOB
rHA POSJI EKTPOCTAH I{  HH

Cncrema HMHTarrHoHHbrx ruoAenefi. B npeabrAyrrlHx rJraBax
ocHoBHoe BHHMaHHe 6uno yAe,reHo onrHMH3aqHoHHbIM MoAe-
ireM pacqera peryJrHpoBaHHfl  peqHor-o croKa, KOTOpbre peKo-
MeHAyrorcfi KaK ocnoBHbre MoAeJrH AJrfi npoeKTHbrx H oco6en-
HO Ans 3KcnJryarar{HoHHbrx pacqeroe. B onpeAeJreHHoM cMbrc-
Jre yKasaHnbre MoAeJIH rBJrsrorcf l  H HMHTaT{HoHHbrMH (uo c
ONTI4MH3AI . I .HOHHbIMH 6NOXAUA) ,  rAX KAI (  OHPI  IO3BOJI f lTOT TCX.
HOJrOry HMHTHpOBaTb pexHMbr BoAOXpaHHJrHrr{ H rHApOysJrOB B
ycJroBuffx pasuoft BoAHocrH, pa3noro gHepro_ H Bo4ororpe6-
JICHHfl, H T. II.

Hapnay c paccMorpe'HbrM' HMHTaqHoHHo-onrHMH3ar{HoH-
HbIMH MOAC/IflMW-ANN PACIICTOB PETYJIHPOBAHHfl PEqHOTO CTOKA
Heo6xoAnMbr H 6onee npocrble HMlrraunoHHbre MoAeJrH, Koro-
pbre oco6esuo iroJre3Hbr np]{_p-eaJr fi3arJkrr AHa/roroBoro pe}KH-
Ma pa6oru rexHoJrora c 3BM. oHH Moryr npr lMeHflTbcf KaK
Fra HaqaJrbHoM_ STane peueHHq r.Jr f l  ntr6opa xopouero Ha-
qaJibHoro npn6nax<eHr{f i  pexHMoB fAC Ei ln olrHMH3arrHoH-
HbIx MoAe"netlr, TaK H Ha 3aKJIIoqHTeJIbFioM araIIe DeuleHHg. trDH
yToqHeHHH OnTHMH3aI{HOHHbrx peueHvf i  C yr{eTorvr HeQopMaJrH-
3oBaHHbrx  Qar ropoB.

B Hacrosrqee BpeMs nof iyqaer npHsHaHHe roqKa 3peHHfi
o Heo6xoAHMocrH AJrf l  npaKrHKLr p a 3 p a.6 o r  K H c H c r  e M br
M o A e n e f i  p a 3 H o f o  H a 3 H a q e H 1 4 f f , ,  B  T o M  r { H c r T e
O N T I 4 M I { 3  A I I H O H H  b I X  H  H M H T A U H  O H  H  b I X .  B  N C P C N C X -
THBe 6ynyr paapa6oraHbr Ha6op orAeJrbHbrx npofpaMMHbrx tv{o-
aylef t  H f iporpaMMbr reHepag'ktvt  Ha ocHoBe grax MoAy,{er? pas-
,'I HIIHbIX M aTeM aTHqeCKHX lvIOAe,f ef?.

Cacrena HMHTaT{HoHHbrx ruoAenelt  AocrarorrHo o6ulapua,
HO B KAqCCTBC OCHOBHbIX  MOX(HO HA3BATb CNCAYIOIqHC MOAC-
JrH: pacqera pelKHMoB no HeKoropbrM 3aAaHHbrM pex(HMHbrM
napaMeTpaM;  pacqeTa Ao[ycTHMbrx  pex(HMoB r ro  3anaHHbrM
orpaHHqeHHfM; aKarrn3a pex{HMoB, B ToM rrHc./ ' Ie peTpocneK-
THBHO|O; COIOCTaBJreHHq QaxrntecKHX H orITHMaJrbHbrx pe]KH-
MoB fOC. 3ru MoAeJrH Moryr orHocltrbcfl K pa3flHrrHbrM rro
AJTHTeJTbHOCTH BHAaM pefyJrHpoBaHHfi  -  MHOnoJrerHeNry,  roAo-
BOMy, Ce3OHHOMy, HeAeJrbHOMy, CyTOr{HOMy.
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Oruernu, qro ceMeficteo HMHTaqHoHHbIx tuoAenefi B nep'
cneKTHBe 6yAet pa3BnBaTbcfl I i  nononnsTbcfi, T. e. e 6y4yUevt
noffBfTcf l  n Apyr l4e noMlIMo paccMaTpnBaeMblx HMHTaIIHOH'
HbIe MOAeJIH.

MoAeln pacqera pe)KI{MoB fAC Ha 3aAaHlble pe)KnMHbIe
napaMerpbt. B S 4.2 orMerlafiocb, rITo pelKI'IM fOC H BoAoxpa'
HHJIr{UI XapaKTepH3yeTcfl MHox(ecTBoM pex(HMHbIx napaMeT'
pon. HexoTopble napaMeTpbl Moryr 6utt  npuHrTbt B KarIecTBe
He3aBHcHMbIX nepeMeHHbIX. TOrAa OcTaBtuaecfl IIapaMeTpbI

{rax Ha3bIBaeMbIe 3aBHcHMbIe nepeMeHuue) oAHo3HaqHo Onpe'

Ae,tf lIoTcf IIo He3aBHCHMbIM nepeMeHHbIM Ha OCHOBe ypaBHe'

Hari  eoAHoro 6anasca, 3HepreraqecKoro 6alanca u t .  n.  Mo-

AeJrr{  pacqera pex(HMoB f3C Ha 3a.&aHHbie pe>KI{MHbIe napa-
MeTpbI H AO/IX(HbI OIIpeAeJI.f lTb 3HaqeHHt 3aBfiCI4MbIX nepe'

MeHHbix no 3HaqeHHflM He3aBHCHMbIX nepeMeHHblx,  3aAaHHbIX
HeKoTopbiM o6pasorur.  MoAenu 6y4yt pa3Inqarbcf  MelKAy

CO6Ofi  B 3aBHCHMocTH OT TOrO, KaKHe napaMeTpbl peIKHMOB

fOC npHHHMaIOTcs B KaqecTBe He3aBHCLtMbIx i lepeMeHHblx.
Hau6onee npocro BblnoJiHf iercf i  pacqer napaMerpoB pe-

>KHMa fAC npn 3aAaHwH B KalKAoM LIHrepBaJIe ypoenet l  Bepx'
Hero 6teQa Za6 i i .  Pacqer [poH3BoAHTcn cHaqaJla B neDBoM
pacr lerHoM HHTepBaJIe (AJrq- eepxHeft  f3C KacKaAa, I IoToM

AJT1 c/reAyroqeft- no reqeg6lo f3C KacKaAa I{ r. n.), 3areM
aHaJIOrUqHbIe pacqeTbl npoHsBoAflTcf  BO BTOpOM, TpeTbeM 14
T. I .  HHTepBa/IaX Ao KoHqa qHKJIa peryJlHpoBaHgf i  BceX l '3C.
B KalKroM pacqere Iio ypoBHflM BoAoxpaHHJIHITI ottpeAe.IlflIor-
Cq O6ICMbI BOAOXPAHHJIHUI IVi i ,  TIA OCHOBC TIOCJICAHHX ONPEAC'
flqrorcfl pacxoAbl eoAbl H3 BOAOXpaHHJIHUI Qs ii. 3arev no

$opr"rynarur BOAHoTO 6ananca Bblqnc.rlf i IoTcfl pacXoAbI BoAbl B
HHlr(HHe 6oeQnr f3C, qro no3BoJIfeT orpeAeJlflTb TaK>Ke H
ypoBHH HHX<HHX 6neQon fOC. Aanee oi lpeAeJl f l Iorcf l  cpeAHHe
nhnoprr fOC, MoIIrHocrH Lt  at tpa6orxu 3HeprHH fOC, r .  e.
Bce BoAHosHeprerHqecKne napaMerpu f3C.

BnHsor K paccMorpeuHoMy H aJIropHrM pacqera pelKHM-
HbIX napaMeTpoB rIpH 3aAaHHH B KaqecTBe He3aBHCHMbIX I Ie-
peMeHHbIX O6teMOe BoAoxpaHHJIHIII lVii nJIH pacXoAOB BoAbi
H3 BoAoxpaHHJIHiu Qs r i  (eo eropoM ci lyqae Ha Harlaf lo nepn-
ona AOIoJIHHTeJIbHO CJIeIyeT 3aAaTb ypoBHH BOAOXpaHHJIHI{
Zso oi) .  Or"nuqueu or npeAblAyu{ero anropnrMa 6ylyt  JIHlub
BbrrrHcreHHfi  ypoer ief t  zs6 i i  no o6leuau wi l .

l lpu 3aAaHHH B KaqecrBe He3aBl4ct ' tMbIx nepeMeHHbIX pac-
xo,u,oB BoAbr B HI{}KHHe 6neQrr f3C Qs6 ii r lo nocJIeAHHM Jier'
Ko Bbrr{Hc"rrHTb pacxoAbl BOAbI Hg BOAoXpaHHJiHuI Q",1,  BbIt IH'
TAf l .  H3 QUA i i  I IPHTCKAIOUIHC K AAHHOII f3C PACXOAbI PCKH H
pacxoAbl BoAbI or BblrxeJlex(auer? fOC. flonyuae Qa ii, npn-
xoApIM K ailfopHTMy pacqera npeAblAyulero cfiyl{4fi.
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. BH.{ucJreHr.{fi I{ecKoJIbKo ycno}KHrlorcfl npn 3aEaHHH B Ka-
rrecrBe He3aBHcHMbrx uepeMeHHbrx cpeAHeHHTepBaJrbHbrx Morq-
i rocref i  f3C, raK KaK B oroM cnyqae rpe6yercx Hrepar{Hon-
gur? p! !uer, ._ Hanpnuep, cHaqarra H3 ynpouleHHor? Sbpnrynuy' f*" :8Q.trH, 3aAaBuncr npu6JIHx(eHHbrM HanopoM l l , -  onpe-
AeJIEeM Q.rc u 3areM,Q"o. Aanee no Q"o, npoBeAs BoAHo3Hep-
retuqecrHl i  6a. [aHcoeHra pacqer yror{HffeM H n Qno, BHoBb
npoBoAHM BoAHosHepreruqecraf t  6anaucoeHft  pacqer v T- .u, .
Taxspr o6paeou, no xa>xAof i  f3C B r(alKAoM BpeMeHHoM t{H-
TepBaJIe BbIIIoJIHgeTcfi HTepaUnoullsrfi pacqeT, npHr{eM r{Tepa-
qua o6rrr{Ho cxoAflTcff Aocraroqno 6orcrpo.

Bognaoxgr i  cryqaH w cMelrraHHoro gaAaHHn He3aBHcHNibIx
nepeMeHHbrx,  HanpnMep snraor? -  Mou{Hocrel t  f3C, a B oc-

1a_r1r.rofi nepHoA roAa - pacxoAoB BoAbr B HH)KHHe 6r,eQu
f3C. Anropnr iw pacqeroB Aaf l  TaKHX cf lyqaeB HecJrolKHo no-
JIyqHTb, xou6rrHnpya paccMorpeHHbre Bbrrrre aJrropHTMbr.

B MoAe/ iH pacqera AoJrrocpor{Hbrx pe}KtrMoB f3C Ha 3a-
AaHHbIe pe)KnMr{bre fiapaMerpbl uerecoo6paeuo HMerb AortroJr.
uate"nsHrrtl 6aor, ocyx{ecjpBnspulafi BbIqHcfleHHfl moulHocreti
f3C rro 3aAaHHoMy AHcnerrrepcKoMy rpaQury BoAoxpaHHJrHrrr
f3C c nocJieAyrou{HM Bbrr{HcJieHHeM no MorqHocrflM l '3C
ApyrHX pex{HMHbix  napaMerpoB.  B  raKoM cayqae noryqaeM
HMHTaqHOHHyTO MOAe,lb, nO3BOJIflIOUIyFO TeXHO.,' iOfy C nOMOUIbIO
MeTOAa <<npo6 vr oruu6or>> yroqHflTb B AHaJroroBoM pe>KtrMe
AHcner r {epcKne rpaQnxn BoAoxpaHHJr r {u  f3C.

Mo4enn Arc BBoAa pe)r(HMoB fAC B AonycrHMya o6-
Jlacrb.  Pacqer Aof iycraMoro pe]KHMa f3C Aaer peuer-rHe,
yAoBJrerBopf l ror{ee saAaHHoi i  cucreMe orpaHuqeuuft .  Kar 6n-

" I Io noKasaHo B $ 2.2,  aJrropHTM pacqera AonycrHMoro pelr(H-
Ma f3C B MareMaraqecKoM orHor. i leHnH npeAcraBJrf ler  co6of i
3a4Aqy KBaApaTHqHOI 'O npOrpaMMHpoBaHHf l ,  -npoeKTHpoBa-
HHfl ,  TorrKH Ha noBepxHocrb orpasnqesnf i .  3tor aJrropHTM
npoeKTHpoBaHHfl  BXOAHJi B COCTaB 3a\a"4.  OnTHMH3aUHH peX(H-
MoB fOC, oH TaKlKe MolKer 6ur l  BbrAeJreH B orAeJrbHyro 3a-
Aaqy H HMerb HeKoropyp caMocrof lTe.rybHyro o6nacrs npaKTtr-
qecKoFo npHMeHeHHs (ans rex cryrraeB, KoFAa rexHo.noF:r
HHrepecyer / IHrIrb Aonycr l . ruuf t  pex(HM fOC).

OAsaxo Moryr 6urr  cJryqan, KorAa npH saAaHHori  BXoA-
uof i  aHQoprtraUun (nx"nrcuaa H gai l ,aHHbre orpaHHqeruwn) Ao-
nyct l rnsrf i  pelKHM f3C HeBo3MolKeH, T.  e.  pexiHMHbre orpa-
HHr{eHHf l  HecoBMecrHbI .  Anropnru  [poeKTHpoBaHHr  B TaKHX
cflyr{asx flo3BoJrffer JIHurb ycraHoBHTb Qam HecoBMecrHocrr,r
opragHrreHuli. TorAa Bo3HHKaer A o n o Jr H H T e JI b H a fl. 3 a-
A a q a  B B o A a  p e x ( H M a  B  A o n y c r H M y r c  o 6 n a  c r b  3 a
C q e T  U e " l l e H  a  I I p  a B J I  e H H O f  O  H  3  M  e H e  H  H f l  B  X  o A  H  O l i t
H H 0o p i l I  a U H H, B ToM rrHcf le H3MeHeHHfr.  H pexiHMHbrx orpa-
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uaqenul i .  3ta 3aAaqa MolKer peularbcf l  pa3f lHt lHo B 3aBr. IcH-
Mocrn or rexgorornqecKnx ueref t  pacueron. HanpuMep, MolK-
HO I{sMeHfTb Te HJIH HHbre OrpaHHrreH[f l :  AonycKaTb f lepexoA
Ha noHHlKeHHyro rapanTHpoBaHHyro orAaqy f3C, rroHHlKeH-
HbIe cyAoxoAHbre nonycKq H T. ri. PIuorAa npeAcraBJrrrer HH-
Tepec onpeAeJreHHe Toro, HacKo/rbKo c"rreAyeT H3MeHHTb BoA-
Hocrb pacqerHoro raAporpaQa, , r ro6br Bngcarbcf l  B 3aAaHHyro
cncrelry orpaHuqeruft . ,  H T. n.  B Hacrof l r r lee BpeMs yKa3aH-
Hbde H3r\{eHeHHfl Bo exoAHofi naQoptvraqHH Texr{oilor ttpoi{3Bo-
.{Hr BpyqHyFo, aHaJiH3Hpyf l  paccqnTaHHnft  Ha 3BM HecoBMecr-
sotl i pe)KHM. Ho e cryqaflx cJrolKHbrx cHcreM BoAoxpaHuJrr4rq
peI i IeHHe erol : r  3aAarrn Bpyr{Hyro oKa3biBaercf l  TpyAoeMKHM, rro-
sroMy aBToMaru3ar{Hs sror i  3a1aqf i  aKTyaJrbHa.

Anropuru srori 3a1aqt AoJrlKeH npeAcraB/r.f lTb co6oli Ha-
6op pa3Hbrx cnoco6oe ycrpaHeHaf l  HecoBMecruocrn orpaHn-
qenuft ;  arn Ha6opu cnoco6oe 3areM HcnoJrb3ytorcf l  TexHoJro-
roM no ero ycMorpennFo H[rvr B gaAarrHoft, utvt nocJleAoBareJrb-
HdcTH. bonee no4po6Ho 5iHlouebnanore anfoparMti  sAedn He
paccMarpHEarcTcs. Otuerau JIHtr Ib,  r {To HMeercf l  pa3f lHqae B
af i ropnTMax npn pagHbrx cnoco6ax vqe'ra BrHnHHn Ha pe)KH-
MbI f3C oHeprocacreMbr (xan H B pacqerax no KpHTepHto
MaKcHMyMa Bbrpa6orxu  rHrpooHeprHn H" r rH no  KpHTepHro MHHH-
MyMa pacxo4a ronJrHBa).  D,nn 3aAarr cyrovHof i  H ueAelnHol:r
onTHM r43at\Hu pe]KHM a Mo]KHo Quxrueuo pac[rnpHTb peryJrHpo-
eoqHrrr? AHana3oH aJreKTpocraHuaf i  H BBecrH B paccMorpeHae
QaxrueHbre orHocr,rre.r : rbHbre npHpocrbr [68]  .  f lonaAaHHe pe]Kpr-
Ma B Qaxrunuue o6nacrr . r  noKalxer,  HacKoJrbKo Hy)KHo yMeHb-
ITIHTb aHepronorpe6neHHe B AaHHoM y3Jre aJreKTpH.{ecxor:r
CXCMbI .

3a1aqu BBoAa peiKHMa B Aonycrr . rMyro o6"r lacr l  B HeKo-
TopoM cMbtcJle f lBJrf f rorcf f  cepBHcHbtMI{ ga[,aqaMa, o6nerqao-
UIHMH TexHoJlofaM HcnoJIb3oBaHHe MareMarnqecKgx tuoAe"ryet:r
pacrrera pexiHMoB f  3C. B ro )Ke BpeMfl  aJrropHrMbr arHX
ga(aq no3BoJrf l ror  npoBoAHTb H Hexoroprrr i  aHaJrH3 pelKr{-
MoB - onpeAeJrf lTb coBMecrHocrb onpauuqesnr l  HnH pasMep
Heo6xolHMbIX l rgr t reHeHari  B oTHX orpaHHqeHHflx,  qro6u oHH
CTa./TH COBMeCTHbIMI{,  H T. n.

Mo4e.nn aHarnza pex(HMoB fAC. floHqrHe alaltvrca pe-
)KHMoB f3C AocraroqHo o6urupHoe, H no3Touy Mox(er 6trrs
paspa6oraHa cHcreMa paenoo6pa3Hbrx  MareMar l iqecKHx Mo-
aenefi aHaJrH3a.

LIacro npeAcragJIf ler  HHTepec conocraBJreHHe H€cKo;-rbKlrx
paccqHrbrBaeMbrx pe;f iHMoB f3C ro Bbrpa6orxe 3JreKTposHep-
rur r  H, I IH  pacxo^ry  ron i rHBa Ha gaAauHor i  e l r6opxe rHAporpa-
Qoe.  B  raKoM c f lyqae B KaqecrBe pacqerHoro  6noxa MolKHo
acnor ' rb3oBaTb 6. t rox 3aAaqH pacqera peiKHMoB f3C Ha ga-
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.qaHrrbre perxaMnbre napaMerpbr, a MoAeJIb aHa/rn3a 6yAernpeAcraBirffrb co6ori HeKoropyrc HaIcrpoftKy *ut 
-"oo".noo

IIOCJIeAH_erO yKa3aHHOrO p acrreTa.
O c o 6 r u t  H H T e p e c  n p e A c T a B J r R F o r  3 a . {  a . s l  p e r p o c n e K -

T H B H O f o  a H a r r w s a  p e i K r { M o B  f  3 c , ^  n o . i o n " r * " "
or{eHHTb eddexrraBHocrb ynpaBJrenus ruAposreKTpocraHunfl_
YH 168l . Cpeau salaq uHunnru 

"orn*o- 
rilo"nnrb anarrH3 cy-TOTIHbIX, HeAeJlbHbix, MecfiqHblx, KBapTanbHbIX H T. L. pe)i(H-uoa f3C.

Tarc, BaAaqH cyrorlHoro aHaIIHga AoJI)i(HbI olleHr4Barb on_THMa"[bHocrb pacnpeAeJreH'f l  Hafpy3KH ' 'O qacaM CyroK rpa
tapHaHTax cpeAHecyTor{Hoft  eH-
3 BoAbr Ha xaxAoft f OC. Co-
)nTHMa"rrbHbte cyTorrHbre pelKH_
reAHecyroqHol i  aHeprHH I 'OC.

r e rrn ercn ro cn eryrou e r? o n., l"ollot tdS;il,fi 
.o id$i T "' 

o n pe -

2) no.ny,regr{e per(oMesAaquft iio cHH}KeHHCI norepb rH.(po3neprHH B cH-
cTeMe.

P e u r e H r r e  n e p a o f t  3 a A a q H  ( a . n r o p a r r " r  l )  o c H o g b r B a e r c f i  H a
pacr{ere H cpatsHegr.rn ycnoBHo Ha3BaHHoro Qarcrauecxoro peiKr.rMa @ ,l
onrHMaJlbnbix pelKHMoB no Qanrnuecrori eo4Hocrfi KaK B qeJroM 3a ar{anrr-
snpyeuofi [epuoA, TaK r{ B ornenb-
Hbrx rracrfix ororo sepproAa (O_1, Z6
O-2  . . .  na  pac .  9 .1 ) .

Ilprnara cne4yrouafl cxeMa
uoryrrennfl pelKr.rMa A. paccqu-
TbrBaercfl onrnuaaouufi pexlrM
I3C no pacxoAaM BoAbr I rzlpo-
npofHo3a Ha Becb nepHoA pefynH-
poBaHHr (pexuvr P-l).  3areru pac-
xoAbr no ruApoflporHo3y Ha f iHrep-
BaJIe I saMeHgrorc.fi Ha daKrn.re-
cKLIe u [pO[I3BOAHTcfl nepecqeT psc.
pelKHMa raKHM o6pasou, qro6or .

pacxoAbr BoAbr r{epe3 fOC e I uxrep-
Ba,rre B 3THX AByx pexHMax no Bo3rvrolKHocrpl  coBnaAaJIH (Hacxo.ntxo 3To

no3BoJrf fer  cncrei l {a orpanuuennf i ) .  f lpn uecoBMecrHocru cncrelubl  orpaHn'

qeHur i  npu KoppeKTHpoBKe pexrdMa BcerAa AoJr lKHbI BblAepIKHBarbcf i  orpa-

HHr{eHHr no ypoBHffM BoAoxpaHrranq. Aanee noc,qe nof lyqegHff  I I  rHApo-

npofHo3a HcxoAf i  H3 oTMeToK, AocTl t rH,vTbIX B npeAblAytqeM pacr{eTe, cHoBa

onpeAenf leTcf i  onTl lManlsoni  pexnM, Ho y iKe no pacxoi1ast  Bo,4bl  I I  ru. tpo'

nporHo3a H Ha ocraeulnf ics nepgoA BpeMeHH (P-2),  xoropol t t  TaKiKe Kop-

peKTlrpyercf i  onrrcauHbrNl  Bbrrue cnoco6ou. '

Ana.uorr tqut te pacqeTbl  nponsBoAnTcf i  t t  Aanee Ao KoHUa paccMaTpl ! '

T a S " r a u a  9 . 1

I  I  W ,  $ T

9.1. Ll"n.rrrocrpauHfl K anropHr-
M y lm n

A8.,, : - Tl-I'l.  
LJL I
i _ 1  i _ l

:1: 
Ai/'ac ii - pasHHIIa qacoBbrx Harpy3oK i-frr fOC B AByx

+."Tyr:r^--27-i', 
bT' - qacoBbie orHoc'rerrbHbre rrpHpocrbr

r JU  B  QAKTHqCCKOM H ONTHMAJ IbHOM PC>KHMAX f3C^ ( tdCPYt .
Cfl  I IPHBCACHHbIC K II IHHAM f3C OTHbCATCJIbHbIC NPHPOCTbIT 3 C ) .
. f ipn aHa.ri '3e HeAeJrbHbrx pelKHMoB roc coEocTaBJrfiIorcrr

c i larcrauecKoe H or i rHMaJrbHoe pacrpeAeJreHnf i  BoAnr Ha l .ACno AHflM HeAeJrH np'  OAHOM H TOM )Ke (( laxrauecirou) cpeA-HeHeAe/rbHoM pacxoAe BoAbr Ha KalKAoft  f3C. ,  '

.  f lpa aHaJrH3e Mecf lqHbrx pe>KaMoB foc conocraBrf l rorcf i
QaxrHuecKoe H onrHMaJrbHoe pacnpeAeJreHaf l  BoAor Ha l .3Cno HeAe"Tf lM MeCflr Ia npH 'AHOM H TO'U )Ke (Qarrnuecrour;
cpeAueMecf lqHoM pacxoAe BoAbr Ha naxAor? fdC.

Auanng ce3oHHbrx,  roAoBbtx H MHoroJlerHrix pelKaMoe l .3C
6onee c. , ' Io iKeH, TaK KaK B onr 'Ma"[bHoM pex(HMe Hy;KHo yc.-
TbIBATb QAXTAUCCKHC OfPAHHI {CHHbIC BO3MOX(HOCTH I IPCABHAC-
HHfl  cToKa. l loaroMy BapHaHT onraMa.r . rbuor-o peiKHMa .4oJr lKeH6urn  cQopuapoBaH H3 cepan AerepMHHHpoBaHHbrx  pacqeroB
no cxeMe [oc" leAoBare.r lbHbrx KoppeKTHpOaOX, o60,u"o Hcno,Tb_
syelrof i  B oKcrrJryarar{HoHHoft  npaKTr{Ke.

Pacclrorprnr 6olee noapo6Ho MeroalrKy pacqeroB Ha trpHivrepe ABy.{3a4.a,c aHaJrrr3a .IonrocpoqHbrx pejxirlros fOC:
l) no;r1'veHrre orreHoK norepb rH,(pogHeprHH, Koropbre Hiwerorcx e o6r-

eJ' l tsesHoft 3Heprocltcreivte H3-3a BepofiTHocrHo-Heonpege.jreHHoro xapaKTepa
rtHQoprraufiH B rH4por.paQax per{Horo croKa;
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BaeMofo nepl loAa. B xaqecrse HcKoMoro pe)KHMa @ 6epervr  cocranHor i  pe-
) t (HM: A I  } IHTCPBANE YPOBHH I IO PCX(HMY P.1,  BO I I  HHTCPBAJIE YPOBHH
no pexnMy P-2 H r .  A.

n.[q oueHK]r florepb a aupa6orKe sneKTpo3HeprHu 3a Becb paccMarpr{-
aaeMHft  nepHol  ?r3-3a Heror{HocrH fHAponporHo3oB cpaBHHBaelr  pexf iuur @
v, O-1.

Aaq ouerrxr.r norepb n arrpa6orre 3.,1€KTpo3HeprHH 3a qacrb neprrora
cpaBHrBarorcs pelr(HNat O-2, O-J u r. A. c coorBercrByrorrruMu srHM nepao_

AaM qacrrMr.r Saxruuecrcorc pe-
x(IlMa.

A n s  p e u e H H f l  e r o p o f t
3 a r.  a q kr (a.nroonru 2) QaxrHve-
crufi pelKHM crpoaTcfl tro cJreAyro-
qerl cxeMe (pHc. 9.2). Cna,raaa
paccqHTbrBaercf i  onruualrsufi  pe-
)KIIM c npunrrofi n HaqaJre nepuo-
Aa Heroropofi  6asoeoft o6ecneqen-

t1 t2 lx _t 
H€crblo naBolKoBoro rlrAporpaQa

nantr,rx 
(o6u.rHo 500/o) - P-L. 3arev Hcxo-
,.fl, Hg AOCTHTHyTbIX B 3TOr,y{ peX(H-

Pnc. 9.2. Hn.nncrpaur{fi K aJrropHT- Me orMeroK Ha HaqaJIo fiaBotrKa
My 2 paccquTbrBaercn onrnualsHurf i  pe-

)KHM Ha ocragrusf ic f l  nepuoA c He-
xoropoft  pacuernof t  o6ecneqenHocrbro t taBoAKoBoro rnLporpaQa (uanpH-
r'rep, 25 o/s ) .

Peruegue anropnTMa 3aKJlloqaercf i  B conocraBJreHax QaxruqecKoro pe-
x(HMa @ c onruuaJrbHbrM pe)KHMoM O17 sa Becb neplro.{ c pacqerHoft o6ec-
neqeHHocrbro naBo.q,Ka (puc. 9.2). ConocraBr'reHHe Be4ercf l  rJrf l  cepHH 3r{a-
qesufi  pacuerHoft o6ecneqesHocru naBorxa 10, 25, TS u 90 0lo.

Pac,ierrr npoBoAHxucb r.Jtf l  KacKaAa H3 rpex foc npnMeHuTeJibrro
K ycnoBr.rnu pa6oru Hx B 1974/75 soAoxosqricrBeHHoM roAy. B xaqec.ree
pacqerHoro nepHo,(a B3ffT nepuoA or HaqaJra BeceHHero noJroBoAbfi l9T4 xa-
neHAapHoro rola Ao HaqaJra BeceHHero nonoBoAbfi 1975 r. (c Mafl no
anpenb BKJrroqr- {TenbHo -  Bcefo 12 pacqerHbtx  Hurepnanon) .  B ra6t .  g . l
npe.{craB./reHbr pe3yJrbrarbl cpaBHeHHfl onrr{ManbHor-o pex{Hua f3c c Qax-
rHqecK[{M pe)KHIlO$1 nO HHTepBaJrai\{,  a Tar(}Ke cy}l i l rapHbre noTepH B Bbrpa-
6orxe sHeprHH 3a coorBercrByroutre nep?roAbr penyxHpoB aHlf l .

OxuAaeuule norepn 3JleKTpogHeprurr RacKaAa f3C Hs-ea orun6or rn.: ,-
ponporHo3a BeceHHero noJloBoAbrr npn ycroBHH, qro 6asoeuli  rnAponpofHo3
o6ecneqeuHocrbto 50 % ne onpaBraercf i  H B .q,ef icreHrenbHocru 6yaer no. 'ro-
Bortbe c o6ecneceHHocrbro 10, 25,75 tt : tu 90 70, cocraBJrf lror:

O5ecne'eanccrl
;fO"fO:O;IUfl, o/o

I O
25
75
9 0

MeroAO.nOrHfl HCIIOJIbSOBaHHR MaTeMaTHqeCKHX MOAe.11eH

peryJ lHpoBaHHf l  cTOKa.  Haf iH ' {He cHCTeMbI  pa3pa6oTaHHbIX Ma-

TeMarHqecKHx MOAeJIeIi  He f lBJIf lercf i  el i le SaJIOTOM eQQemHn'

Hocrn ynpaBJIeHHf i  rHAposJIeKTpocTaHUHf lMH;  6o lnuroe 3gaqe-

HHe r.rnieet eQ$emunnocm npHMeHeHHfl sTHX MoAeJieI i  Ha

I4uerorcs TpyAHocTH,  cBf l3aHr lb ie  c  Bo3Mo>KHocTf lMH'  HanpE-

Mep, oIITT4MH3aUHoHHbIX peueHHfi EJIf l  cl ' IcTeM BoAOXpaHHJIHLI{ '

uTo TaK>Ke HaKJIaAbIBaeT otpaflHqeHllf l  Ha noJIHoTy MoAeJIeit '

f loetouy MolKHo paccNIaTpHBaTb ABa napaJIJ IeJIbHo pa3BHBa'

TOtUHXCfl npoqecga: C onHoli  CTOpOHbI, COBepl.IJeHcTByrOTcfl  H

lrJr)6;tf ioTcn MaTeMaTHqecKHe MoAe'ryH' T. e. HHcTpyMeHT A/If l
gOAToTOBI(I, t  pe111eHHIl,  yBeJIH!IHBaFOTCfl TaK111e B03MOIKHOCTH

coBpeMeHHbIX 3BM ( 6ucrpo4efictene, o6lenn f laMflTr, Bo3-

M o ) K H o c T I 4 A H a J I o f o B o r o p e ) K u M a ' H e [ o c p e A c T B e H H a f l c B f i S b c
o6texratuH y I IpaBJIeHHf l ) ,  c  Apyrou cTopoHbl '  pa3BnBaroTcf l  H

cnoco6bl  HcnoJIb3oBaHHff  yKa3annoro HHcTpyMeHTa Af i f  npn '

HflTHfr. peuJeHr{I?.
C . n e l y e r I , I M e T b B B H A Y , I I T o p a c c l { a T p H B a e M b l e H H } K e H e p .

AHrvro HcrroJrb3oBaHHe cHcreMbI  MoAeJIe i I  (ontn l t l t3aqHoHHbIX,

Hr{HTat IHoHHbIX H T.  n . )  ,q , l ts  no. ,TyqeHnf l  6oJ lee noJIHblX H Bce-

c ropoHHHX xapaKTepHcTHK H3VqaeMbtx  npOqeccoB .  f I o  v l epe
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PA3BHTHS MOAEJICfi HX BJIHflHHC HA NPHHflTHC PEIXCHHfi 6Y,rCtyBefiHtlHBarbcfl '  Ho BeAyulafl poJlb rexHoJroroB npH npHHflTriK
peueuari 6yaer ocraBarbcs.

c'elyer TaK>Ke orMerHTb, rrro e$Qexr oT npHMeHeHrrfi
MareMaruqecKax ruoAenef i  H OBM e Hacroru{ee BpeMfi  pea_
Jln3yercfl He e nonHori Mepe. 50"nee roro, HbrHerrrH"ri yponeHb
npHMeHeHHfi rwo,qe.neft - Ha,ranrHblft ypoBeHb, xoropirlr cefi-qac HHTeHCHBHO pasBHBaercfi H yrn-y6nnercfl. n'p" 3TOM
6o"urruolt Br{JraA B perueH'e sr,x BonpocoB BHocffT npoeKT-
HbIe H SKcnfiyaralr[IoHHble opraHasaunn, HerrocpeAcrBeHHo Hc-noJlb3ylou{He MoAe/ra. Vs sKcnJryararlncHHbrx opraHnsarlart enepByro oqepeAb crreAyer yKa:1l! qAy E3c 

'cccp, 
oAtCn6upw, Kagaxcralu,' IOri, pAt Rilorn.pro, Kape.rrarieprou np.

Ferueuue 3dAaq eQQerraBHoro HcnoJrrrgo BaHHfl. MoAe,reri
HMCCT OPTAHH3AUHOHHbIE, HHQOPTVTAI{HOHHbIE, CIICTCMOTE-{HH-qecKae, TexHoJIorHqecKHe H Apyfue noAo6uue acneKTbr, no,/I-HOe paccMoTpeHHe r(oTopbrx He ,BJlffeTcfl r{eJrbro ,4aHHOlr KHH_
rH. UTMCTHM JIHIUb, .ITO--6OTbTIIOC 3HAqCHHC AJTfl EQQCXTAE-
Hono HcnoJrb3oBaHuff rrroAeleri Hlvreer nepexoA or paipa6orru
orAe.rrbHbrx rpofpaMM K paspa60rxe xoMnnexcoe npofpaMMH uHQoprr,rar{Ho*Ho-Bbrrr*cr'rerrbHbix c,creM aHBti.' 6u.ouu*
nJIaHr{pop?IH.fi €HeprerurrecKHx pe}KEMoB o6te.qHHflrorcfl BcocraBe HBC <Ouepro>. Cosaanue atori  HBC;; i l ; ;  o6ec_neqarb [52]:

eAaHufi TexHo/roru.recrnri noAXoA, onpeAeJrsrou{aft seo6xo_
AHMOCTb HMerb B cocraBe I4BC no"rinl,rfi cocraB 3aAaq n,{a-
HHPOBAHHfl  PC}KHMOB H HX YNPABJICHII f l  HA PA3HbiX YPOi]Hf lXBpeMeHHoit w reppHropHaJ{bHoli- Hepap xHH;

eAaHur?_ riporpaMunuli nolxol, onpeAeasnulgft ueo6xoAn.
MOCTb yunQnxe\uu uoly.neri npofpaMM peueHHff 3aAaq , 6nwt-
KHx rro MareMaru.Iecxof i  nocraHoBKe;

eAnHnrfi nHQopvraquoHHufi noAXoA, onpeAe"[flroulHr? seo6-
xoAHMOCTb co3AaHHs eAHHO|O 6arixa rariQoprrlauHH, nofioJrHfie-
Iv{OrO aBTOM aTH3r{pOBaHHO ;

eAHHurl  cHcreMorexsnqecxnl i  noAXoA, onpeAeasrcu{af t  He-
o6xolHrvrocrb HcrroJrb3oBaHHn yHHeaunporu""o,*  nporpaMM_
HbIx cpeAcrB opraHH3arlau 6asra AauHirx,  ynpaBJreHus Derue_
HHeM saLau, o6,veu a AaHHuTMH Mexay OBM; 

r r

HCrroJrb3oBaHHe pasHoo6pa3Hbrx cpeAcrB O6UeHHA TexHo-
Jrofa c 3BM, B TOM qHCJre H HaH60nee y,u,o6Horo -  qepe3
. 4HCNJICH.

cosAaH,e HBC <<ouepro>> no3BoJrHT TexHoJrory Jrer-Ko o6-pau{arbcH K pacqery no roli Hilpt uuoft MoAe.rrH, npHqervr He-
o6xoAnlr efl rnn pacr{era aHQoprvr arr.fl, yxe 6yaui 

"l*oa'iror^e 6aHxe AaHHhrx, H nosrorray oinaryr 6onrune rpyrosarparbr
270

Ha ee nOArOToBxy. O6ufeHHe qepe3'AHcnJIel4 [oBbtcHT HarJI f lA-

HOCTb pacqeToB, IO3BOJIHT TeXHOJtOfy JIeTKO BHOCHTb KOppeK-

Tr. tBbI B unQopVraIIHo, o6nerqnr MHOroBapHaHTHbIe pacqeTbl,

T.  e.  nO3BoJIHT opraHusoBarb 'aQQertrsuuf i  Ananoroel t l i  pe-

x(HM pa6oru.  Mo4y.nrnuft  npHHUHn nocTpoeHuf l  nporpaMM

AacT BO3MO)KHOCTb reHepHpoBaTb Te HJIII lIHbIe MOAeJIH' npeA-

cTaBJIsIOIqHe B ,U,auHnifi MoMeHT UpaKTnrlecxutt HHTepec. Pea-

ilngaIIHfl yKa3aHHbIx Bo3MolKHOCteit flBJIfleTcfl HaHfiyl{lilgM

cnoco6ot't co3AaHHr SaHHTepecoBaHHocrH y rexHo./ToroB B Hc-

noJlbgoBaHHH Mo,[,eneft .
Hapa,u,y(c orMeqeHHbtMH 6olruroe 3HaqeHHe f i . i ln eQQer-

THBHofo Hc[oJIb3oBaHHfl tuoAeleft HMeror Borlpocbl nerodotto-

enu nputtteHeHun nOdetteil TexHontoeatnLtl npu npuHnTuu pewe'

ruurt, T. e. Ka.Kue nolertu u a rcarcort nOCttedo1aT€ibHOCTu npu'

JneHnTb HA, paBHOm craduilC nnaHupo7aqun pelrcUrvxol.

9.2. HCNAJI b3OBAH HE MATEIIIATHqECKHX MOAEJIEI'I
PACI IETA PEI 'YJ IHPOBAHH'  PETIHOIO CTOKA NPH

nPo EKT H PO BA HrrH THAPOSA EKTPOCTA HU H H

Oco6ennocrH npoeKTHbrx saAaq. [enoro pelueHnt npoeKT-
Hbrx 3aAaq flBJIseTCfi OnpeAe/IeHI,Ie [pOeKTHbIX IIapaMeTpoB
BOAOXpaHHJTHuI H f3c. Btr6op napaMerpoB ocyu{ecrBJrffercfi
Ha ocHoBe conocTaBJleHHff H aHaJIH3a HecKoJIbKHX BapI',IaHTOB
raKHX napaMerpoB. 3aAa.IH pacqera pex(I4MoB f3C H BoAo-

XpaHHJIHIII peUaIOTCfl AJIfl KaXAO|O BapHaHTa npoeKTHblx na-
paMeTpoB. Ha ocHoBe pelKHMHbIX. pacqeToB onpeAeJlflIoTcfi
SKCIIJIyaTaIIHoHHble H3AepX{KH, OIIeHHBaeTcfl Kar{ecTtso pe}Ki{-

MOB, cTeneHb yAoBJIeTBopeHHfl eoAofi pa3Hblx BoAOnoJIb3OBa-
re.rier? H BoAonOrpe6rnrenetl H T. n. Ha SarnIOqHTe.,'IbHOM gTa-

ne npoeKTHpoBaHfi t  pa3pa6atuealoTcf l  <<OcHoeHble l tpaBHJIa
HCrroJrbsoB aH|dfl. BoAHbIX pecyp coB>.

flpoemHrte sal.a'qr peryJlupoBaHHs btora peualorcff KaK
l]pH [epcneKTHBHoM npoeKTHpoBaHHH SHepreTHrIecKHx H BO-

Aoxossr?crBeHnblx cHcreM Ha cpoK Ao 20 ner,  TaK H npII  Te-
KyII IeM npOeKTHpOBaHHH Ha CpOK AO D JIer.

B yc,, 'IoBHfix gKcflayaratIHH ltapatterpbl BoAoxpaHI'I/IHIII vr
aHeproycraHoBoK oIIpeAeJIeHbI u gaAaqeft  f lBJlqercf  ycraHoB-
JreHr4e pex(HMoB BoAoxpaHHJIHITI f3C Ha AoJlrocpoqsulit w
KparKocpouHutt  nepHoAbI BpeMeHH-3TI, I  saAaI{H rexyulef i  oKc-
nJryaratlna peuaForcfl nocrofiHHo. Kporrre roro, IIepHoAHqecKH
nepecMarpHBarcrcq <<OcHoBHbIe npaBHJIa HcnoJlbsoBaHHfl  BoA-
HbIX pecypcoB> BoAoxpaHHJIHuI er f3C B r lacrH yror lHeHqf l  per-
. , ' rdN{€HTHpoBaHHbIx  rpe6oeaHul?  yqacrHHxoe BXK.

i- lpr , t  IpoeKrHpoBaHHH H 3KcnJlyarat lHH pelUaroTcr nAeH-
THr{Hbre peiKH}fHble 3a!,aq\,  Ho B nepBoM cryqae oduqHo Ao-
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n,vcrHMbr 6o.nsune ynpouleHug B MareMaTHqecKHX MOAeJrflx.
f lpoexrHue pelKHMHbre 3a^u,aqfi paccqnTbrBarorcfi Anfr, ce-
pHH BapHaHTOB napaMeTpoB, T.  e.  Af l f i  HecKoJrbKHX BapHaHTOB
HaMe'{eHuori r.rcxoAHori anQoprrlaqnn. B ycJIoBHffX reryqefi
3-KCnAyararIflr,r cocraB exoAHori nusoprrrauura noABepx(eH
6o"{ruaM H3MeHeHHflM: H3Megf inrcf l  Bo BpeMeHH nporHo3br
npHTorrHocrH, gHepronorpe6"neHt!s. ,  H3-3a aeapnr:r  o6opy, loea-
HHfl H3MeH.rriorcfl pa6ovue MorrrHocrH enexrpocrauqur?, H3Me-
Hrrercff TonJrHBHaff KOH6rOHKTypa H T. II. f lOerorr,ry cocraB
exoAHor? auQopr ' rar IHH B gKcnJryarauuonHbrx 3aAaqax cyqecr-
BeHHO 6O.nee H3MeHqHB, r IeM B npoel(THblx 3aAaqax, qro or-
PA}KACTCg,  H  HA MCTOAOJIOTHH HCNOJIb3OBAHHf  MATCMATHqCCKHX
uoAener:r.

Kportre rofo, oco6eHHocrbro gKcn.fiyararr,oHHbrx SaAaq flB-
.irrCITcfl nocrofHHo yrorrHfleMbre pe>KHMbr pa6oru r3c r.r Bo-
.4OXpaHHflHIII, BO3MOX{HOCTb HCnOJIbSOBaHHfl npou/Iofo orrbrTa,
T. e.  BO3MOIKHOCTb pa6oru e pe)KHMe nocrof fHHofo cauoo6y-
qeHuff. f loarouy n gKcnJryaraunoHgoM cflyqae ,{oule npaKTH-
KyIOTCfl IIOCTOffHHO rroBTopflrorqHecr pacqerbr Brlrecro sapaFree
paccqHraHHbrx npaBHJr.  . I laun easarcHpoBaHHbre s ocHoeHHx
IIpaBHJrax rpe6oeaHaa HesHeprerHqecKHx yqacrHr4 KoB BXK
oSrrqno coxpagflrorcfl HeH3MeFrHbrMH Ha Annre.nrusrrt cpoK.

B npoeKTnbrx 3aAaqax AJrfr  Ka)KAoro BapHaHTa napaMer-
poB o6mqHo rpe6yercr npoBoAHTb 6onnrune cepnn pacqeroB,
HANPHMCP ATIfr .  PA3HbIX EOAHOCTCI? PCK. B TAKHX CTY'. IANX
ylo6no HcrroJrb3oBarb 3apaHee ycraHoBJreHHbre AHcnerqepcKHe
IIp?BH;1? (rpaQnxH),  Ha ocHoBe Koropbrx BbrnoJrHsrorcf l  ce-
pHH pacqeToB.

HcnorrgoBaHne AerepMHHHpoBaHHbrx rr , rogenef i .  B cucreMe
MareMarHqecKHx uoAe"nel t  Ans npoeKTHpoBaHHfl ,  6eSycnoBHo,
HaxoART npr.rMeHeHHe H AerepMHHHpOBaHHbre MOAeJTH AJrHTeJrb-
J{gro peryJrHpoBaHHff  croKa, paccMorpeHHbre B rJr .4 a e $ g. l .
vrs HHX san6oalurnrt uHrepbc npeAcraeJrffer onrr.rMnssr{Hos-
Hafl AerepMHHHpoBaHHar MoAe"ryb, f lo3Bo.r'rfrotuafl AJrfl Ka]KAo-
ro fHAporpaQa onpeAeJi f l rb onrHlraanHtrf i  xoA cpa60rrn H Ha-
no"r IHeHHf BOAOXpaHHJTHTTI I Io oAHOMy H3 sHeprerHrrecKHx KpH-
TepHeB npH yr{ere MHofoo6pasHbrx pe}KHMHbrx orpaHHr{eunr?,  n
Toi{  qacJre H orpaHnqe!4f i ,  orpa}Kaiorr lHx HHTepecbr He3Hepre-
THqecKrrx yqacrHHxoe BXK. 3ra MoAeJrb no3BoJrf ler  HaH6o.ree
NOTHO H HAfJI f lAHO NPOCJICAI, ITb BJIHf lHHC TCX I IJI I I  HHbIX BAPHA.
qruj t  B napalrerpax BoAoxo3sf icrseHFror i  cHcrervrbl  Ha pelKHMbr
pa6orn stof i .  cacreMbr.  f lpHuel,r  r rpu TaKr{x pacqerax AJi f l  ce-
pHlI  Bo3MoiKHbix rHAporpaQoe f loryr{aercf f  Bo3Mo}KHocTb npo-
Be;IeHl i f f  3aKJIIot IHTeJIbHoro crarHcrHrlecKofo aHa,rusa. C roq-
KIT 3PCHHfl  PC>I{H[, IOB BOAOXPAHHJIHXI 3TA T{OACJIb RB.I I f lCTC,q ON-
THir{r i3aquouuor i ,  Ho c rorrKH 3peHlI f l  ucxoAsol . i  npoexrsor?

3aAar rn  nu6opa napaMerpoB -  HMHTauHoHsof i ,  TaK KaK HMH-
rnpyer ycJIoBHrr 6yayueft sKcnJryaraquu cucreMbr. Onrnunsa-
IIHfl 3AeCb HrpaeT BCnOMOfaTeJrbHyIo poJrb - oHa MexaH?I3Hpy-
er BBoA pelKHMa B AonycrnMyrc o6nacrr  H noucK pe>KHMa,
orITHMaJibHoro no aHeprerrrrecKoMy KpHTepHto, oceo6oxAan
TeM CaMbIM npOeKTHpOBII IHKa OT. BCnOMOraTeJrbHbIX SaAarI  W
tr'aBas, eMy Bo3MolKHocTb B xoAe HMi.rTauHH perrlaTb rJraBHyro
3aAar{y orpeAeJreHHfl [poeKTHbrx rapaMeTpoB BoAoxpaHHJrHrrI.
t&lolenn pacqera pe>KHMoB f3C Ha saAaHHbre rrapaMerpbr H
onpeAe/rennff AonycraMbrx pelKHMoB f3C cJreAyer paccMar-
puBarb KaK rracr l r  o6u{ef i  AerepuHHr{poBaHHort  MoAeJrH.

flousvo HarJrflAHocrtr pe3yJrbraroB, Bo3MolKHocrH oqeHox
H3MeHeHHrr pesyJrbraroB i tpn H3MeHeHHffx B HcxoAHof i  nH$op-
MaIIHTI Aerepr\{HHapoBaHnbre MoAeJrH no3Bo/IflI,or 6onee rorlHo
MoAeJIHpoBarb asyuaenur l  o6rerr  -  yrrnTbrBarb AHHaMHKy
ABr4x(eHHr BoAbr B KacKaAe, ycJroBwn pa6oru f3C B ouepreru-
rrecKax H BoAoxossftcreeHHbrx cncreMax H T. n. Benly cfiox{-
Hocru nocrpoeHHfi  AHcrrerqepcKux rpaQnxon yro, lneHHult
yqer B HHX Bcex 3rHX QarropoB 3arpyAHeH.

OcHoeFrlrM HeAocrarKoM AerepMHHHpoBaHHbrx MoAeneft  se-
Jlf lercrr 3aJlolKeHHoe B HHX He coorBercrByrouee AelicrellTeJrb-
Hocru [peAnoJro]KeHr.re o ro"rrHoM [peABHAeHr{H croKa. B aefi-
cTBr.rTeJrbHocTH npofHo3br cToKa Bo3Mox{Hbr ToJrbKo BeposTHo-
crrble, H 3a cqer HenoJlHoro rIpeABlrAeHHfl croKa odrtquo
reprercf i  l -1,50/s Bbrpa6orxn rHApoeHeprHH [68]

OAsar<o roqHocrb npoeKTr{brx pacqeroB o6siqso MeHburaf i ,
rIeM gKcnJlyarar{r.roHHbrx. f loerorury Bo3Mo}KHO npr-r6nnxeHHoe
cHHX{eHHe noAcsHransor l  no AerepMHHHpoBaHHori  MoAeJrH BbI-
pa6orxu rHApogJIeKTpocraHuHH AJrfr  yqera norepb or i {e[oJl-
Horo npeABr{AeHHfi  croKa. Tar KaK i tpn npoeKTHpoBaHHH
o6otqr io BaiKHbI cpaBHureJrbHbre oueHKH (Lnn cpaBHuBaeMbrx
napaMerpoB),  ro yr(a3 anras,  norpeuHocrb 6yaer erue ueuluef i ,
nocKoJrbKy 3aBbrrrreHHe Bbrpa6orxu oHeprtrn 6yler B KalKAoM
l r3  cpaBHHBaeMbrx  npoeKTnbtx  BapHaHToB.  BogNroxHa raK iKe
HMHTaTIHf l  B AerepMnHapoeaHHoft  MoAeJrH HcnoJib3yeMoro npn
3KcrrJryarauHH cnoco6a r tocJreAoBare"rrbHbrx KoppeKTHpoBoK
peueHuf l ,  KorAa Ha Ar ' raTeatHrrf t  npeAcroquHi.r  nepuoA 6ep-v"r-
cf l  ycJioBHbre rraTeMaTHqecKHe oiKHAaHHfl  pacxoAoB peKrl  H
3THM CaMblM yr{piTbIBarcTCfl  HenOJIHble BO3MO}I{HOCTH npeABH-
AeHHfi croKa. !,erepuHHHpoBaHHb,Ie r'roAeJIr.r N{oryr Hc[cJIb3o-
Barbcfl H p,rrfr nocrpoeHufl AacrlerrrepcKrax rparpr.rKoB.

Bropurvr BaiKHbrM MoMeHToM, KacarcuraMcr AerepMflHnpo-
nauuof i  MoAe"[ I { ,  f lB,Tsercrr  seo6xoAnr{ocrb peueHr. I r  B cocraBe
aroi i  uroAe/rrr  3ataqn pac[peAe.rreHHs Bolbr r . ie]KAy yqacrHHKa-
uz BXK s 4eQuuurHbrx no BoAHocrH yc. i loBnf lx (e r ; r .  4 perue-
Hr re  e ro f t  3aAaqr r  He paccMarprnaeocr ) .  B  axcnJrvarar {HoHHblx

J
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ycJIoBHfiX perJraMeFrTaqHs sToro pacnpeAeJreHHff B 3Har{HTeJrb-
Hof i  Mepe ylKe ycraHoBJreHa npaBHJIaMr4 3Kcnf lyaraUHH, H no-
STOMy pacrreT pex(HMoB cHcreM BoAoxpaHHJrHu{ vnpou{aercf l .
B npoeKTHbrx 3aAaqax AoJIxHa caMocrof lTeJrbno peuaTbcf i  H
3aAaqa pacrpeAe.reHHfl  BoAbr.

A.nropurM pacnpeAeJreHus BoAbr MelKAy yqacrHHKaMH BXK
B Ae{rHrIHrHbrx no BoAHocrH ycnoBurx. 3 a1a,qa pacnpeAe/re-
HI{fi BoAbI Me}KAy yrIacTHwKaMH BXK e 4eQrEUI{rHbIx 11o BoA-
Hocra ycroBnqx r lBJrf lercf l  oqeHb c.noxuoft  MHoroKpHTepHaJrb-
Hoft  saAauef i ,  r tpHrreM orAe/rbHbre rracrHbre KpHTepHH (oruocn-
urnecf l  K pa3HbIM yqacrHaKaM BXK) KoJrr{qecrBeHHo He Bcer-
r,a onpeA'e/reHbl nu6o Moryr 6onn oilpeAe/reHbl c 6onsunuvt
norpel l rHocTf MH.

Bosvro>xHbr ABa npHHr{HnHaJIbHo pa3f iHrrnbrx nyrn perueHHfi
erof i  za1aqr:  a)  Ha ocnoBe cBeprKH Bcex sacrHblx KpHTepHeB
K oAHoMy o6uleMy Kpnreparo,  HanpuMep npn HcnoJIb3oBaHHH
eAusoft  crouMocrsoft  oueHKH r{acrHbix Kplarepuen; 6) Ha ocHo-
Be ycraHoBJIeHHfi npflopl4TeToB KpHTepHeB H HCIIOJIbSOBaHHff
HMLIT a\HO H HOf O M OAgrry-p OB aH Hfi .

f lepeurt nyrb peueHuff sa1aqw HccneAyercfl B ?HIAH
nueun '  f .  M.  

"Kpx"xanoscKoro  
t23 ] .  faaeHyro  rpyAnocrb

npn 9TOM npeAcraBa'r fer  oueHKa yuep6oe or 4eQHuHroB BoAbI
y pa3Hbrx yqacrHnKoB BXK. 3HI, IH coBruecrHo c ApyrHMH op-
raHH3aqHrMV coorBercrByrourero npo$uln paspa6arblBaer
noAxoAbr K oqeHKe yKa3aHHbIx yruep6oe y pasHbIX yqacrHuKoB
BXK; y lKe nof iyqeHbl HeKoropble oI{eHKH 3rHX yurep6on H pa3'
pa6oraHa MeroAHKa pacf ipeAeJleHnf l  Ha HX ocHoBe BoAbI Me]K-
Ay y r {acrHuKaMu BXK.

OAuaxo H3-3a 6onruroft cJIolKHocrH otIeHKH yulep6oB H He-
Hg6ex<snrx npa raxor? oqeHKe nonpeuHocteft,  Koropbte rpyAHo
Aax(e or{eHHTb, Ha HatI I  B3fJI f lA,  HeJIb3f l  OpHeHTHpOBaTbCfl  npH
perxeHHH Aarisof t  3aAarru roJlbKo Ha QyHxqxn yurep6oe. C, le-
AyeT crrHTaTbcf l  c TeM, qTo eAHHoe cToHMocTuoe coH3MepeH.l le
qacrHbrx KpHTepHeB He orpax(aer Bcex c,rolKHbtx ceqsetA B 3a-
Aaqe w r {To  Ha er t6op peueHHf l ,  6esyc / toBuo,  oKa3b lBanr
B,THnHHe H Qaxropu l  HesKoHoMnqecKoro  xapaKTepa.  f loaroruy
Heo6xoA?rMo pa3BHBarb  n  4pyro f i  noAXoA K peueHnto  saAaqn
A e " ' I e H H q  B o A b I ,  y c . / T o B H o  H a 3 b t B a e l w u f t  A e J I e H ? I e M  B o A b I  n o
n p H o p H T er a v.  3ror f ioAXoA ocnoBblBaerct l  Ha HMHTai. lnou-
HOM MOAe,THpOBaHHH Ll  yr{HTbIBaeT Oi lb lT H 3HaH[i f l  TCXHOT'IOTOB'

Kax cJleAyer H3 aH arIl3a cyiuecrBytoqel:l npoeKrHoft npar-
TWKI4, OcHOeOrl TeXHO/IOrHH npOeKTHpOBaHLrfl C/, 'IOX(HrIX BoAo-
xosqllcreeHHbIX cHcreM fB.r'If lercfl HMHTaL\Hfr,, T. e. Bocnpon3-
BeAeHHe npoUecca QynrUnoHHpOBaHHq O6ler ra  B  coqeraHun
c neQopuaJIbHbtMH Mero.[aMI,I npkrtflT:afl, petueHltfi. Pexoueu-

Aar{r{H, no, ' Iyr IeHHbIe npH oAHoKpHTepHaJIbHOM IOAXOAe Ha oc-
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HoBe Qynxunr? yurep6oe, TaKX(e AoJrlKHbI npauHMarbcfl Bo
BHHMaHHe, Ho oKoHrrareJrbHoe npHHflTr.re pefireHnri AonxHo 6a-
SHpOBaTbCfi  Ha BCeCTOpOHHeM aHaJrH3e nO pa3HbIM MOAe/I f iM.
Baxr iyro poJrb npH HMIITaTTHH Hrpaer opraHH3aqns rreroBeKo-
MarrrrrHHofo ArraJrofa Ailn aHailw3a [poeKTHbIx BapHaHTOB.
HiuHtaquonHufi noAXoA rBJlsercfi TeM )Ke rpaAHuHoHHbIM cno-
co6opr BapHaHTHbrx pacr{eroB B Hn}KeHepnof i  npaKTHKe, Ho ac-
noJrb3oBaHue 3BM flo3BoJrfler noJrHee, 6o.nee ofieparnBHo H
BcecropoHne Aarb arailH3 3HaqHTeJrbHo 6onriuero qucJla Bo3-
MOIKHbTX BapHaHTOB peiueKKfl..

OqaH Hs Bo3i\{o}KHbrx aniopHTMoB peureHrrfl 3a,[aq AeJleHr.rfi BoAbt no
npflopHTeTaM H3JrafaeTcq npHMeHHr€.r 'rbHo x Bonxcxo-Kaucroft noAoxosqli-
crgeHrdor:r cHcreMe. Sror a,rropHTM MolKHo JrerKo pacnpocrpaufiTb H Ha Apy-
rue petlHbre 6accefrurr 1.

Vqacrsnxarr,rn BXK s 6accefiHe BonrH ffBJrgrorcff ruApo3geprernKa, BoA-
Huft rpaHcflopr, pur6Hoe xoeqfrctso, ceJrbcKoe xosqricrno, KoMMyHanbHoe H
npoMbrurneHHoe Bo.r,ocsa6xeHue. Hanpnvep, ToJrbKo sa6op BoAbI Ha opo-

IIreHHe ua Bo.nre ,vxe Aocruraer npuMepHo 6-7 xrvt3, B AaJlbnefiure,v gra

uuQpa 3Har{r.rre,rrbHo Bo3pacraer. Ha eror pevHoir 6accefin npuxoAuTcfi  oKo-
Jro 50 0,/0 yJroBa pu6u Bo BHyrpeHHnx Bo[oeMax crpaHu H oKono 90 0/o

yJroBa ocerpoBbrx. OAuHuaAuarb f3C 3Toro KacKara c ycraHosreHHori
MorqHocrbro oxo.no l l  mas. xBr n cpelnefi  ro4onort nupa6otxoi i  eueprriu
oKoJro 40 rvr.npa. xBr.q BbrnorrHruor orBercrB€HHbre Qynxuun e E3C CCCP,

B ToM trucne o6qecucreMHoro pe3epBa Mou{Hocru Ir 3HeprHK. Ha Bo.nre u

Kaue co3AaHa ray6oxoeoAHarr rpaHcnoprHafi rvrarncrpaJrb c otreHb 6o.nrurnr,t
rpysoo6oporoM. Hurepecst pa3Hbrx yqacr.HuKos BXK n .u,e$rauarnbtx no

BoAHocrrr ycnoBnflx qacro nporuBopeqnBbr. I lporHaopeuur HHTepecoB Bo3-
Hr{Kapr Aa}Ke s o.ni loft  orpacJru, Ho Ha pa3Hbtx yqacrKax peKH, HanpnMep

Anr BoAo3a6opon H3 BepxHHx 6seQoe H HHIKHHX 6leSoe f3C.

.[aa perreHufi 3aAaqu pacnpeAeJreHHfi BoAbr Me)K.ry yqacrHtravu BXK
no [23J KarreHAapHrrf i  roA pao6nnaerct Ha rp]r yKpynHeHHbIx HHrepBana -

norroBoAbe (IV-VI), JrerHe-oceHHloro MexeHb (Vii-XI) w 3HMHIoro Me-
)KeHb (XI i - l  I  I  )  .  Kaxasrf t  H3 3rHx rpex yKpynHeHHbrx HHrepBanoB

cooTBeTcTByeT TexHonorHqecKHM IIHKJIaIU HCnOJIb3oBaHr,rfi BOAbI OCHOBHbTMH

BoAonorpe6nTerf f lnr ,  oAHH H3 Koropblx -  Be,nyuHfr  a . r ,aHuoM ce3oHe, H ero

rpe6onanl lq u l reror  nepnrtr i  npnopHTer H B ocHoBHolr  onpeA€irr ror  pe)KHM

Bcefo KacKar,a. B nofloeoaue BeAytrlr.rtvt flB.rlffercfl pst6uoe r.r ce.]rbcKoe xo-

sqr?creo (cneul ta.rsuste o6eoAHHTeJrbHbie nonycKu n pal : rou Hnxuef i  Bo,rr r . r ) ,

Jreroli Ir oceHbr.o - cy.q,oxoAcrBo, 3Heprerlrxa rr ceirbcKoe xosqitcreo, 3n-

vorYr -  gHeprerHKa.

Ec.ul r  HeKoropbrM o6pasorrr  gaAarb ype3aHHbre o6' le l rnt  pacxo. toBaHnf l

Bo[br  B Ka:K.{ ,oN{ \ ' r (pynHeHHoM HHTepBaJre H AJrf l  KaiK.1ono no.aonorpe6rr-

TeJrf l ,  To lanee gr l t  o6tel rbr  BoAbr MoxHo pacnpe. len]rrb BHyrpH ]rHTepBana

I  Anropurv  paspa6arbrBarrc f f  BHVI? -
HHKoB HBn AH CCCP .4,. g. KopenncroBa H

l 3 *

BU fTY c yqacrnelr corpyi l-
T .  H.  HsaHoeof i .
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3areu npn Hc[onb3oBaHHH 3THx nJraHoa-rpaQnroB B KaqecrBe 3alaH-

Hbrx Tpe6oganHfr  pa3JiHr{HbIx yqacrKon BXK f ipoBoAnrcf i  pacr{er  Ha nsr6op-

Ke ruAporpaQoe peryaapoBaHnR croKa BoAoxpaHHJrHrrISr\rH i lo AerepMHHH-
pouaHuoit onrailtl{saquossoti MoAeJIu (pac.leru BeAyrcfi no AeKaAat[ HIIH
Niecruailr c yqerorvr AfiHar\rlrKrr BoAbr B pycne, xapaKTepr.rcrux fOC H 3Hep-
rocr.rcrel lbr, c of iTu]rrrsauuefi  no 3HeprernqecKoMy KpHTepHro). B pesyrbrare

onpeAenf l loTcf f  crarr{crHqecKr{e xapaKTepHcTHKH pe}KHMoB BoAoxpaHi lnHrr l .

Ha nepBoM arane pacqera -

pacnpeAeJreHH[ BoAbr no yKpyi lHeH-
HbIM HHTePBaJIaM, TaK Xie KaK rl

B AerepMuHHpoeaiiuoft MoAeJiIi pe-

fynHpoBaHHff croKa, IIoJIaraloT, rITo

Ha 6nnxaftuuf t  yrpynHeHnui t  LIH-

TepBan BpeMeHr.r  HMeercf l  oaHo-
gHa,{HHfr  nporgo3 npHToKa B BoAo-

xpaHHnHua KacKaAa.

Bonpoc o pacilpeAeJreHrrr{ Bo-

.4br MexAy yqacrHHKaMH BXK pe-

IUaeTCfl nOCIeAOBaTe,'IbHO Anf; KalK-

AO|O H3 TpeX yKpynHeHHbIX r.rHTepBaJroB, HarrHHarr e flepHoAa [oJroBoAbrr.
Ha nepeoM srane crrcreMa BoAoxpaHnnuur KacKaAa npeAcraBJrf lercf l  B BrrAe

o.I ,Horo 3KBHBaJIeHTHOTO BOIOKpaHHJTHU{a.

Pacnpele,reHrre BeAercf f  c  r roMourblo pn4a rpaQHKoB, Koropbre 3aAaror-

cf l  npoeKTHpoBIr IHr(Or ' r  U Qarrr{qecKH onpeAenff roT npaBHna-npHopHTeTbr ne-

pexoAa pa3nzqHbtx BoAonoJrb3oeareaer? H BoAonorpe6ureneft  Ha noHHlKeH-

Hoe norpe6.neHne BoAHoro pecypca.  l lopqlox raKoro nepexoAa H pa3Mep

ype3Krl  K nepBonar la,r ruof t  3af lBKe craBf lTcf l  B 3aBucaMocrb or  nporHo3a

cyMltapHoro o6tevra croKa n nepe6pocr(H croKa ( t ro4e.no nptrrorHa H Enr,
aHarTH3a BapHaHTOB nepe6pocxrr  qacTtr  cToKa ceBepHbrx peK B Bonry) .

Aoi ig ype3r(H nepBoHar{anouor i  3aqBKr{ H cal{  o6rerw 6esnoseparHoro

or-belra BoAbr r r3 BepxHero 6reQa KalKAoro BoAoxparruJrur(a Ha opo[reHue

3aIarorcf l  c  nolrorr lbrc r 'paQuxa rrrna A (puc.  9.3)

W *  o p  j :  V  o p i  ( l - f t o p i )  ,

lvpasn, KMJ

Puc. 9.3. fpaQnx r l ina A

(e . l  )
r .u ,e  f t op j : f  (>V" ro r ,  IVo"p , l lV "on )  -Aon f i  ype3Ku  nepBoHaqar tuo l ' r  sa -

f iBKrr  no i -vy noeoxpaHHnHU{y;  IVopj  -  nepBoHar{aJrbHaf i  3af lBKa Ha o6reu

6esaoseparHo fo  o r6opa  H3  i - ro  BoAoxpaHr rnHu{a  sa  nepHoA nonoBoAbf l :

lV *op i -  cKoppeKrupoeaHHur f t  ( ypesaHHl r i )  6e :nosaparsu t i t  o r5op  Bo Ib I  Hs

i - ro  ao ,uoxpaHHnHUra i  2V" roK  -  nporHo3  cy&r \ {apHono  o6 re l ra  c roKa  s  6ac -

ce r iHe  3a  yKpynHesHsn : r  HHTepBa. r r ;  2w to t  - cy i l rN lapHHf t  sanac  BoAbr  B  Bo-

LoxpaHI- InH[Iax KacKaLa Ha Haqano noJToBonbf i i  l lVr ,"p -  nporHo3 c-vM]Iap-

HoFo o6reva nepe6pocxlr  croKa s 6accef tH;  i  -  HoMep BoAoxpaHu. l l t l l rs

B KaCKa,U,e.
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.[,a.rree Ha ocHoBanuu rpaQura rnna E (pnc. 9.4) orrpoA€.r'rfercfi [onn
BeceHHefo croKa, Koropafl  HAer Ha SopnuponaHHe cneuHaJrbrrofo nonycKa
BonbI (pu6oxosnftcrneHrrono) B HHxHtrf i  6ne$ Bo.nxcxoft f3C HMeHH
XXII c6e3Aa KI-ICC:

, V( *p.*: l  (EVtr c. onfl  lYo.p-X V* op) ,

rae E W* op- cyuMapHsrf i  cxoppeKTupoBaHHsrft 6essosspa'rHurf i  or6op BoAbr
} I3 BCEX BOAOXPAHHJIHIU KACKAAA.

OcraT ox BeceHHero croKa I {Aer Ha 3anonHeHl4e BoAoxpaHHnI{u1 KacKaAa,

cpa6orxa Koropblx B JrerHroro H SHlvrHrolo MelKeHli Hcnonb3yercH AJrfi yAoB-

nerBopeHuf i  Hyx(A gHeprerHKi, r  H BoAHoro rpaHcnopra Ha Huxneft  Bonre.

Hecrronuxo crroB o crpyKrype rpaSnxa E (pnc.  9.a) .  Ec"ru o6reu pac-

I Iof l3F3€MOrO CTOKa

V'i 1'ae rr:2V'/cto*IJ V'/nup-llr"/* op

HaxoAHTcE n nepsoi i  3oHe, T.  e.  BbrnoJrHf lercr  ycnoBne

w t4vp^"o{vz,
To pot6Hony xosnircrey BbrAeJrf iercs

V p . x m i n ,  a  o c r a a o u o f t  o 6 l e u  W s o c :

HeHHe BoAoxpaHuJII {u l .  3Ha.IeHIae

o6reirra Vtrt coorBercrByer ycJroBtr-

f fM 3anoJrHeHHfi  BOAOXpaHlrJrpru{  Ha

KOHeII nOnOBO.(bfi /],O MItHHlltaJIbHO

Bo3Nro)KHbrx yposueir  no ycJroBHRtvr

r i aB l l raU l { l l ,  COXpaHeHHf l  rapaHT l r t l

no  3 " r "  Ao  KoHua  nepHoAa pe fy -

nrrpoBaHHfi  (o6ecnevnealoutef i  Ha-

AextHocTb pa6oru sHeprocrrcreurt i )

H BbIAaqH s HlrxHur l  6teQ Bo;r-

forpaAa cneurraJrbHofo o6BoAHH-

Te.rrbHoro noflycKa o6teuou

Wp.x rn in .

3Ha ' {eHHe oStema lZ2  coorBeTcTByeT ycnoBHf lM BbrAaqH n  HHxHl r r i  6 te$

Bo. r ro rpaAa nonvcKa o6reuo l r  Vp. * *da  H 3d f lo f iHeHHf l  BoAoxpaHHJrHr I  Kac-

Ka i fa  AO HeKOTOpOTo npoMelKyToqHoro  COCTOqHnf i  MeX(Ay lv iHHHNIaJ IbHO H

MaKCI IMaJIbHO BO3MO:KHbI ) {H COCTORHHf f tv tH,  nOCJIe  qe to  qe ,TecOO6pa3HO npe-

KpaTHTb Hano. ' lHeHI Ie  BoLoxpaHHJI l ru {  H HCnoJIb3OBaTb CTOK AJ ' I f i  ,VBenHr{eHHf l
o6seua  nonycKa .

Bropan 3oHa xapaKTepH3.vercn BbrnoJ,rHeHHer\{  cneAyrculero HepaBeH-

crBa: lV2{ lYpatn(17r.  B srof i  3oHe Ha 3ano.r lHeHne BoAoxpaHrrxurr t  BbtAe-

f l qe rc f l  o6 te l t  Vso t :  (V r -Wp. t ^ in ) ,  a  oc ra roK  V  p^ " " - (Wy-V /p .xn ;  n )
?I4er Ha Qoprt t tponaHHe cneUHaJrbHoro o6soAHr.rrenbHono nonycKa.

f lo r t tepe vBexHI{eHHq u6teva pacnoraraeMoro nptrroKa or W2 p,o \X/B

o6tel t  f lonycKa pacrer or  3HaqeHHfi  <(3anoBeAHof o ] IHHHMy]{a >> Vp.xm;n

Ao  HeKoropr r r t  o6paso l t  yc raHoBJreHHoto  3Har {eHr r f i  V*p . * .3Haqeu l re  o6 te r ra

173 OnpeleJl f feTcf i  CooTHOuIeHHeM Vt: l / *p t*Vz-Wp.xrni l . .

TOJIbKO (34I]OBeAHbIH lv1l lHHM]-M)>

( V p ^ " o - W p . r z n  i n )  u a e t  H a  3 a n o J l '

Wnr ,xuJ

l l  /  *

v . s

wptmtn

\Ur WZW:, Wpa6,,rMr

Psc. 9.4. fpaQHx rHna E
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B rperueft soHe B o6.ffsareauHoM nopqAKe Bbr.{,aercs o6teu [Z*p.a HE
Qoptrrupoaanue cner lHaJrbHoro o6eoAHr.rrenbHoro nonycKa, a ocraroK
(Vpacu-17*p.r)  H.u,er  Ha 3anonHeHue BoAoxpaHunnur KacKaAa. f lpn Aoc"a-
)KeHHH O6telra pacnonaFaeMoro croKa, paBHofo wa, Bo! ,oxpaHHnHr{a r iac-
Kaaa 3anoJrHf i rorcq ro MaKcHMaJrbHo Bo3r{o)KHbrx yponuef i .

B ueraeprofi sone a o6qsarenbHoM noprAKe 3anoJrufirorcfl BoAoxpaH;{-
ua KacKaAa AO MaKCHMaJtbHO BO3MOlKHbix yponHel i ,  a ocraroK HAer Ha
QopuHponanue pu6oxogsr?crseHHoro nonycKa.

Cleayer orlreruTb, r{To B pfiAe cnyqaeB .u,Jrs nocrpoeH,Hq 6onee ru6rcori
cxeMbl pacnpeAeJleHur 4e$Ht\HTa BoAbI Mo;KeT oKa3aTbcq Uenecoo6pasnbilr
yBeJrHqHTb qucJro 3oH B rpaQHxe 6.

3rlru KoHrraercfl anfop.Tlr{ AefleHHfi BoAbr B nepuoa no,'IoBoAbff, Aajlee
aHaJIorHr{Ho Berercfi pacqer .u,Jrfl HaBnrauzorHoft nre;KeHH.

Vpeexa nepBoHaria, ' IbHblx 3af lBoK Ha 6eaaosapatsrr f t  or6op Bo,(br  r r3
BepxHHX 6teQos BoAoxpaHr{nf iur  3a HaBHrauuoHHyro Me)KeHb of lpeAeJrtercf i
ai{a,'ronur{Ho (9.1 ) :

V * o p - V o p ( l - f t o p i ) , .

rAO ,4opj - Aoltfr. ype3l{H nepBoHaqalusofi 3asBKH no i-uy BoAoxpaHHirarJ\y,
Bbrqac.rreHHaf i  no rpaQnxy A A.nr  nepHoAa noJroBoAbf l ;  vopi  -  nepBoHa-
qaJrbHaff  3af fBKa ga o6teu 6eenoaaparr{oro or6opa BoAbr ue i - ro BoAoxpa-
HHnHrqa  3a  r repHoA HaBHfa r {HoUHof t  l t exeuu ;  w*op j - cKoppeKTHpoBaHHaf i
(ypesaHHan) saf lBKa Ha o6ren 6esnoanparHoio or6opa BoAbr H3 i - ro ao-

AoxpaHnJrrrura sa nepHoA HaBufauHounoir  uexenn.

Ann onpereneHHs o6reua rpaHcnoprHoro nonycKa l ) /* to s r rHxHr.r i i
6se$ Bo"nrorpaacKoi i  f3C 3a HaBHfarrnoHHyro Me)KeHb r{cnorrbsyercf i  oAHH
us  rpa$nxon  runa  B  (puc .  9 .5 ) :

V { * r p : f  ( V p ^ " o ) ,

rAe

Dl p a c n : 2 W 
"t 

o *fX V oup-ZlZ* o p*X V t o o-Z V s o a,n ; n i

ZVnep -  cyrvtMapuul l  o6tev nepe6pocKH croKa s 6accef{H 3a HaBrrrausoH-
HyIo Mex(eirn;  XlMson-cyMMapsuni  o6tev BoAbr B BoaoxpaHr{Jraqax Kac-
KaIa f i .a Haqaro HaBHfaUHousof i  r r lexeHn; XVaott t i r l  -  c l t \ {N{apusrr i  o6te:n
BoAoxp aHHIHUI KacKaAa, coorBercrByrouuft  uunuma JrbHo Bo3MolKHbrM ypoB-

Hf i i l l  B BepxHeM 6neQe no ycJ ' roBlr fM HaBHf aLLHH.

l ranHaq 3aAaqa npu pacqer€ I locr€AHero 3l t$rHero HHrepBaJra 3aKr ' r lo-
qaeTcf i  B onpe, leJreHnn o6teMa Bolbr ,  xoropHft  seo6xolul ro t rcnoJrb3oBaTb

rnf l  Bbrpa6otr<u 3f leKTpl iqecxof t  euepfHn B 3r{MHtoro N{exeHb reKyr{ero rora

lVo,  u o6tel ra Bor,b l ,  Koropyro Heo6xolut ' {o ocraBnrb B BoAoxpaHHnuruax

KacKaAa , [ , rq r rcno" ' rb3oBaHHr ero B cneAyioqeM fotry.  , [ ,eraercq gro c no-

Mourb ro  rpaQnxoa  u rna  f  (pnc .  9 .6 ) :

W  p ^ " o : I  I V c ,  o *  * I  l V o . p * )  V  
" o ^ - 2 V  

s o r m i , - ,

rAe  XV" ro^  -npo tHo3  cyMMapHoro  o6beMa c roKa  a  6acce l iH  sa  3H i l IH lo Io

MeiKeHb; I  [Zuep -  cy]r r l rapsrt f i  o6tel t  nepe6pocxH croKa e 6accer lF{  3a 3rrr I -

Hroro MexeHb; z l7"or  -  cyr{uapHrr f t  sanac BoAbr B Bo, loxpaHnJr}ruax Kac-
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Ka.d ,a  Ha HaqaJ lo  g t t t " tne f t  Me lKeHH;  2W"ou* in  -  cy l t l tapHul i  N I I lHHi l td r ' IbHo

eos l roxHl r i l  3anac  tso . { ,b l ,  xorops t t i  BcerAa Aonx(eg 6urs  B  Bo. { .oxpaHH, ' I l t -

I I {AX KACKAI .A .

B oreu.{ t te or  rpaQt{ros A,  E n B rpaSux f  ne.r Inetct  AB,v*xnapaMer-

pHqeCKr.ri lI Ailn pa3HbtX llC.noaltft BOIHOCTH npeACTOnu1enO Ii6JIOBOIbfi 3a-

AaFoTc f l  pa3Hb le  KycoqHo-anse l i uue  XapaKTepHcTHKH.  Ha  pnc .  9 .6  xapax re -

ptrcr t rKa /  cooreercrByer 6onee MHofoBo.a,FioMY noJIoBoAbFo, r {eM xapaKTe-

ottctut<a 2.

I
V , / 3 r . ' , x t t J

t v z Wpwn,KM3 Wl VlZ W3 Wpacn,Kn5

Pnc. 9.6. fpa$r.rr tuna I

Wlp,xus

w1

PHc.  9 .5 .  fpadux rgra B

r {actu xapar(TepHcrnKn Vrr : f  (V(p^"o) Ao nepBoro H3JroMa coorBer-

crByer cHTyauHr.r ,  KorEa BoAoKpaHHnHrr la 3a sa'vFI}r f t  I IepHoA AoJr>KHbr
cpa6orarucf i  Ao cBoHX MHHHMaJTbHo Bo3tvto) i (Hbrx ypoBHeri ,  T.  e.  Becb eoAHlt f t

pecypc (nplr rorc H 3anac B BoAoKpaHHJ'rHU{ax) nonHocrso }rcnor ' rb3yeTcf i

s  3 l r rvrul i l i  neprrox.

B ropan  qac rb  xapaKTepHcr? rKH Vos : f  ( lVp" " " )  H rv lee r  nensu- rn i l  Ha-

KloH, qeM nepBaq qacrb,  H coorBercrByer ycJroBuro cpa6o'rxn BoAoxpaHH-

nHuI Ao HeKoropbrx yponHef i ,  3aBeAoMo npeBbrrxatcrr{Hx MHHHrvranbHo Bos-

MolKHbte.  t leu uesuur€ HdKroH srof i  xapaKTepucrtrKu,  TeM Menee HHTeHcHBHo

npoH3BoAHrcn cpa6orKa Bor,oxpannnuf i r .  fpaQnuecr l r  3anac o6teua BoAbr

B BoAoxpaHnJrHr. [ax Nro]Ker 6uru nolyqeH KaK pa3HHua opAHHar rpaQHKa

A:x  H  paccMarpneae ldo f i  xapaKTepHcrHKH V" r : f  ( lVp" "o ) .

14 ,  HaKoHer r ,  noc l r l eAHf l r r  qac rb  xapaKrepHcrHKu Ves : f  (Wp" " " )  coo r -

BeTCTByeT nOJrOx(eHHrO, KOfAa B BOAOXpaHHJTHi l {aX 3anaceH OnpeAeJreHHbII f

o6reu rHApopecypcoB A" ' rR l rcno"r ib3oBaHHH ero B cJreayrcrqelr  ro,Ly,

a ocTaJ'r r 'Hor i  pecypc no. lnexHT 06qgareJrsHol i ly  Hcno"rrb3oBaHHIo B 3HMHI.oIo

t ' Ie lKeHb paCqeTHOfO ro.1a.

Eyl : ,erut  no,rafarb,  qro orJrHqae xapaKTepHcrHK, npeAHa3HaqeHHbIX arf i

l lcno, ' Ib30BaHHfi  B cJrvr{ae 60nuu:ot l  H rua".ror t  BoAbr B npelcTof lu{ee noJio-

BOAbe, 3aK, ' r rcqaercf i  ToJbKo B cooTBercTByrou{eM cIBHfe nepBoH Tor{KH ne-

peJ IoNIa .  Hanp i rvep ,  cx ,BHfa r r  roqKy  [epeJ roMa BJreBo ,  cHHxaeM sHeproorAa-
qy B 3nr lHroro I Ie;*(eHb reKyrr lero f  o la H noBbrr i laeM o6ecneqesHocrb

BoAHbrrvr l r  pec-ypcaMH Bolonorpe6nreaeft  BXK e c"{er-v-rouepr roAy.

3araHqneaercf i  pacqer no nepBoi l ry sraf ly  paclpe.{eneHue}r  c-vNr} IapHo-

ro 3anaca B0.Lbt  B cHcreMe MelKAy orAe, ' rbHbtMIt  BoAoxpaHl l rHI I ISMI- t .  . (e-

J laercf l  sro c noMou{bro 3aAaHHoft  cHcreMbr roaSQuuxeHToB {aj ,  i : l
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KoTopble xapal{TePu3ytor 900eKT HcnoJrb3oBaHufl B BoAoxosflricTBenuort cu-
creMe elHHtrrrbr o6tema BoAbr r{3 AaHHoro BoroxpaHHnHua. Pacqer xoeQ-
QuuueutoB ocyu{ecrBJrffercs Ha ocHoBe MoAerr.t, onucasuoft s rfi. 4.

Onralrusaquosnrrft pacqer BToporo srafla A;rr 3alaHnbrx Bo^itoorreMoB
Qp. .  ( / )  :Fr  (  Vp. 'J ,  Qop ( t ) :F2(Vop)  u  Qrp ( / )  :Fs(V/ r i l  nosBonser  pe-
rlraTb TaKHe BOIIpOCbr:

Ha KaKH.{ BoAoxpaHHnHIIlax 6oaee Ue.necoo6pa3Ho HaKarrnr.rBarb BoAy
B nepHoA nonoBoAbfr H Ao KaKHX yponHefi;

ollpeAenr{rb fiopffAoK cpa6orrn BoAoxpaH?rnnrrt KacKaAa npn $oprrrnpo-
Balu,uu cneuuaJrbHoro o6eoAHnTeJrbHoro nonycKa;

o[peAenHTb 3HepreTHqecKyro oTAar{y KacKaLa .u,rn pa3nr{qHbrx pacqeT-
Hbrx IrHTepBanoB;

yroqHnTb pacnoJlo)KeHne nHKa cneuHa.rlbHoro o6soAHureJlbHoro nonvcKa
B nepnoA noJroBoAbff;

[pOI' I3BeCTH COTJIaCOBaHHe pe]i(HMOB IIC[OJ'Ib3OBaHHfi BbIAeneHHbIX O6t-

eMoB BoAbr BceMr{ yqacruHKauu BXK;
yrorrHHTb o6teu rpaHcnoprHofo nonycKa 3a nepHoA Hasr.rraqaoHHofi

ME}KCHII;

yroqHHTb o6tetr cneuHaabH_gro o6ao.uHHTenbHoro nonycKa B neptroA IIo-
noBoAbfi;

pacnpeAeJrnTb cyruuapHuft 3anac BoAbr B KacKaae Ha Haqano noJro-
BOAbfi MeiKAy OTAeJrbHbrMr{ BOAOXpaHHIH[IaMH.

flnyxeranHbte pacqerbl no BbluJeu3Jroxenuofi MeroA]rKe npoBoAffTcfr D,Jts
Bcex rngporpaQoa rr Anfi  KaxAoro roAa pacqeruoft t{HoroJrerKx.

floc.ne BbInoJIHeHHfl 3THX pacqeroB ilroryr 6url onpe.u,e,'reHbr HnTefpanb-
Hble noKa3are.,[H (o6ecne.leuHocrH) yAoBJrerBopeHHfl HopManbHbrx r{ noHH-
)KeFIHbrx rpe6onanrari pa3Hbrx yqacrHHKon BXK. Ec,'u.r uMeercq anropHTM
pacqera {e, lesori  SyHxuHn (cxa.napuoro xprarepun) AJrs KaxAoFo raKoro
yqacrHnKa, To Mofyr 6urt rarxe iloAct{HTaHbI }t srH qeJreBbre Qyuxullll.
Bce srH noKa3arean orBeqalor 3aAaHnbnvr xapaKTepucrlrxaM-npHopuTeraM,
uso6paxeHHbIM Ha pHc. 9.3-9.6. Ec.rru nonyqeHHbre o6ecneqeHHocrH He
orBeqarcT rpe6yeuunvr, To npoeKTHpoBrrIHK H3MeHfler npHopHTeru (puc. 9.3-
9.6) u roBTopffer pacrrer.

Ha ocHoBe H3JIoxeHHoro anropuTMa paspa6oraH nporpaMussrri  KoIr-
nJreKc c runQpou PK-sola (,u"rrn 3BM 3-ro noro"leuirn).

MoAer:s PK-sona HcnoJlb3yercf i  AJfi  aHa.'rH3a pelKultoB pa6orrr f3C
Bonxcxo-Kaltcxoro KacKaAa B yc"roBnfix nepe6pocKlr r{acrrr croKa ceBepHbr.x
peK B 6accer?H peru Bo;lr i l .

Hcno.nugoBaHHe Ancnerr repcKHx rpaQtrKoB.  MoAent  PK-
BOAa MOiKeT paCCMaTpI4BaTbCf l  B HeKOTOpol \ I  CMbICJIC H KaK
MOAeJrb THna AHCneTr{epcKHX rpaQHKoB:  AHC[eTqepcKHe npa-
BHJra pa3Ae"{eTr f l  Bo[br  3aAarorc f l  rpaQuraun (puc.  9 .3-9.6) .

I I pa  npoeKTnpoBaHHH HaxoART npHMeHeHHe pa3J raqHbre  BH-
Ab I  AHcne rqepcKHx  rpaSHKoB,  KaK  rpaAHr rHoHHbre  [ 33 ] ,  r aK  H
paccMorpeHHbre B fJr .  5 .  Onpe4ereHHe 3r r rx  fpaqrHKoB Mox{eT
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npoH3BoAHTbCff KaK OnTHMH3a,r{HOriHbrMH, TaK H HMHTaT{EOH-
HbIMH MeTOAalvlH.

Vxe pa3pa6oraHbr H rrpuMeHfirorcf l  HeKoropbre HMHra-
qHoHHbre MoAeJrLr (3neproceTbnpoeKTa, fHnpoBoAxosa),  n xo-
ropbrx B xoAe HMHTaqHoHHofo r.iccJreAoBallf l, ycTaHaBJrHBaeTcrr
noJrolKeHHe xapaKTepHbrx i lH],j.rrf l AHcneTqepcKtrx fpaQHKoB.
f lp" raKort  HMHrar.(HH BecbMa no/re3ubr r{  AerepMaHilpoBaHHHe
o[THMH3ar{HOHHbre pacqeTbr, no3BoJlflrotrlHe TexHoJlofy 6uct-
pee H npaBHJrbHee ycTaHoBr{Tb qeJrecooopaeuoe noJro}KeHfle
xapaKTepHbIx i lwHwfr H 3oH AHcneTqepcKofo fpaq)HKa.

f lpa npoeKTHpoBaHHH HaxoAf l r  npHMeHeHHe raKxie MoAe-
JrH pacrrera w aHaJrH3a KpaTKocporrHbrx (He4enuHbix H cyTor{-
rrbrx) pex(HMoB SHepNocHcTeM, a TaKlKe MoAe/rH pacqeToB He-
ycTaHoBHBluefocrr ABHX{eHHfl BOAbr.

9.3.  HCIIOJIb3OBAHHE MATEMATHTI ECKHX MOAEJI EPI
PETYJIHPOBAHHf l  PEI IHOTO CTOKA NPH SKCNJIYAT^AI IHH

FHAPOSJI EKTPOCTA HUH H

Pacqeru MHoFoJierHero perynnpoBaHnfl croKa. 3rn pacve-
Tbr npoBoAflTcff B 3HepfOCr4CTeMaX, HMeTOU{HX B COCTaBe r3c
c BoAoxpaHH/rHrr{aMH MHof0JrerHero pefyJrHpoBaHHfl .  Han6o-
Jree KpynHbre r . i3 raKHX f3C pa6oram B cocraBe O3C Ca-
6wpvt, rAe HaKonJIeH 6oaturoli onbrr pacrreroB MHoroJIerHero
pery/rupoBaHuf l  croKa [38, 64].

Pac.rertr MuonoJrerHero peryJrr.rpoBaHHfl croKa B OAC Cr-
6vrpvt BblrroJrrrflrorcfl AJrfl AByx r{eJrer? - nJraHHpoBaHHfi TeKy-
rr{efo pa3BHTHff o3c H COCTaBJTeHHfl TOAOBbTX nJraHOB sKcrr-
nyarar{aH r3c.

Beol Morr{Hocrer? erexrpocraHrlnir t lo roAaM, KaK H3Becr-
HO, OCyU{eCTBJrfleTCfl CTyneHrraTO, a sHepronoTpe6JreHHe pac-
rer HenpepbrBHo. I - Ioeroury 6anaucn oHeprraH OOC no roAaM
nepcneKTHBHofo [epHoAa HeoAHHaKOBbr:  B OAHtr roAbr 6anaHc
H36brrorrnbrr?,  a B Apynne AeQHrIHTHbrr i .  CooreercrBeHHo HsMe-
HffeTcf l  nO fOAaM nepcneKrHBHoro nepHoAa H rapaHTHpoBaH-
Hafl enpa6orxa f3C. Boloxp a*vrntura f 3C MrroroJrerHero
penyJrapoBaHtrff BbrnoJrHrror npH 3roM Qy*rxqur.r MHoroJrerHero
pery, ,Tf lTopa 3HepfHH.

B gHeprocrrcreMax co 3HaqHTeJrbHbrM yAeJrbubrM BecoM
f3C (rar e O3C Cw6upu) xecrxuf i  nnas BBoAa HoBbrx Moru-
Frocrer i  opHeHTHpoBaH, KaK npaBuJro,  Ha cpeAHeBoAHbre yuo-
BHfr, H B yCJTOBHflX HaCTy[JreHHfl CepHr? NTaJIoBOAHbTX .rreT MO-
}KeT npHBoArrrb K AeQHr{HrHOMy 6anarucy 3r{eprHH Aax{e npfi
yqeTe MHofo"{eTH_efo_ pery.[HpoBaHHfl cTOKa BOAOXpaHnnwId{a-
MH. floetoNtv s [64] npeA/Io]KeHa arafiruBlar cxel,ra ynpaB-
JreHaf l  TeKyu{rrM pa3BHTHeM o3c: B AOriO/rHeHHe K iKecTKOMy
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[JIaHy BBOAa HOBbTX MOTTIHOCTeT? pa3pa6arblBaercH TaKXe
nJraH KoppeKTHpli rcrr{Hx MepoflpH frThrit Ha cfl:/r{a/r HacryrJre-
HHfr, MaJTOBOAHbTX yCJrOBHfi, HanpHMep O[epeX(eHLIe CpOKOB
BBoAa se6onrulux o.rr€Krpocraurrurt (o6nuiio TOU). TaxHe
[JIaHbI yTorrHfinTcfi Hs roAa B roA Ha ocHoBe Qaxru.Iecxoft o6-
craHoBKH, oiKn/laeMbrx ycnoeuft no pocry gHepronorpe6neHnn
H T. n. Ba>rHbIM sJreMeHToM paspa6orKn TaKlrx nJIaHoB flBJifl-
IOTC.E Cepl4I,I AeTepMI{HHpOBaHHbIX paCrieTOB MHO|OJIeTHHX pe-
:KHMoB f3C r,i ln cepnu Bo3MolKHbIx Ma,'roBoAHbIX nepuoAoB.
Ma.rionoAHbre nepzoAbr or6Hpanrcn H3 nporu/roro pfl l,a na6-
nnAenarl  f lo [oKa3areJrro cyrvruapHol i  sHeproorAaqH (eo4a
nepeBoAnrcf f  B sHeprHro ro cpeAHHM HarropaM n Kt lA).  Ha
xpneoft o6ecne.IeHnocrn cKoJIb3flIIIHX n-"rleroK 6epytca raKl,le
n-ilerKvr, Koropble Jrex{ar B 3oHe pacueruoft o6ecne,IeHHocrn.

HenocpeActeei{Hort oKcrJryaraqnonnofi saAaqefi pacr{era
pefyJrHpoBaHHfi peqHoro croKa fBJlflercs cocraBJIeHLIe roAo-
BrIX n.fianoB aKcnJryararrarr. IIp" onpeAe/IeHHH roAoBblx or-
aaq f3C MHoroJlerHero peryJlnpoBalc-Ltfr. Ha IlpeAcroquHl? roA
Heo6xoAHno paccMarp4Barb ycJIoBHfl  QyHxquoHHpoBaHI4f l
I3C n O3C KaK B npeAcrosrrlnli, raK H B noctleAylollrne ro-
4rt ,  o6sIqHo Ha nepnoA Ao l0 "rrer.  Ha perueHne erol i  saAaqpl
oKa3bIBalor BJIHnHI.{e cpaxrnuecKne cocronnuff K Harlafly pac-
IICTA BOAOXPAHHJII{Iq MHO|OJICTHCTO PC|YJIHPOBAHHfl, POCT
sHeproflorpe6.nettfr, kr pa6ounx uoursoctefi gJleKrpocrauqufi

I Io roAaM nJlaHHpyeMofo nepHoAa, Bo3Mox(HbIe B 3TOT nepHOA
rHAp oaorH qecKr{ e yc"TI oBH fl .

fulportorurlecKue ycJIoBHfl Moryr 6strs 3aAaHbI To'/IbKo B
BeposrHocrHoft Qopure (tax KaK AiiaTeJbHntli oAHo3Ha.IHHIl
ruAporporHo3 orcyrcrByer)  - ,na6o QyHruanuu pacrpeAe-
JreHHfl  Bepof l rHoctet l ,  nw6o cepHffMH pacqerHblx rHAporpaQon.
Cepuu ruAporpaQos o6uqrio saAalorcfl n-i lerKaMr, orBeqan-
I I IHMH pa3HbtM o6ecneqeHHocrf lM cyMMapHbIX eueprnf i  npnro'
K a ,  H a n p u M e p  6 e p y r c n  o 6 e c n e . I e H H o c r H  1 0 , 2 5 ,  5 0 , 7 5  a  9 5 % .

flporHos gHepronotpe6neuLlfl LI pa6ouHx MoulHocrett e"nexr-
poctanquft  o6uqso oUeHHBaeTcff  KaK qacTnr{Ho HeonpeAeJIeH-
Hrin:  6epyrCn cpeAHHe ox(HAaeMble 3HaqeHHf l loKa3arenetf ,  a
TaKlKe <([eCcHMHCTHqeCKaf l>> OUeHKa nOKa3aTe"nef i  -  3KCnepT-
HO OUeHHBaeMbIe HaHXyAII IHe OTKJiOHeHHfl  OT OIKHAaeMbIX 3Ha-
,ieFIHfi grHX noKa3are.netl.

OcHoeOI? npgHqTuf pelxeH11s I Io roAoeol l  OTAaI{e BoACXpa-
HHIHIIT MHoroJlerHero peryanpoBaHnfl Ha npeAcrosiunfi roA
flBJrflroTcfl AeTepMHHHpoBaHHbIe pacrleTbl no cepHll pacrleTHblx

rHApoJiorHr{ecKHX /?-JIeTOK AJIfl HOpMaJIbHbIX H <<neCCHMHCTHqe-

cKHx> BapHaHToB pocTa 3Hepronotpe6aeHHfl .  H pa6ouHx MOIr1-

socret:t aJI eKTp ocr a suu fi.
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__ F OAy Cu1npw orpeAelrflror cyMMapHyro oneproorAarry
fOC Ha nJrannpyeurnrft foA, ncnoJrb3yf; peKoMeHAar{r{H iro ilpn-
HflrHro peueuHfi B ycJroBHEx HeorpeAeJreHHocrr{ [4]. Anx ero-
ro paccrlHTblBaeTcfi nJIaTeX(Hafi MaTpHI{a, coAep)Kalqafl IIpH-
BeAeHHbre sarp arbr rrrfl, pfrl,a <<cocroqHHrl npHpoAbr>> (eo4Ho-
creft peK, sHeprororpe6neHnn, pa6ounx _ruorlHbcreft) ; pflta
peureHnft (cyrurnaapHux aHeprooiAarr fAC rra naariHpydrrrurt
roa). flocne4yroqee npngsrne peueHnfl ocyuecrBJrflercfi Ha
ocHoBe eror? MarpHtlbr I Io oAHoMy H3 KpHTepHeB reopHH Hrp
c yrreroM orrbrra H HHTyHT(Hr{ TeXHOJrOfa. llpn pacqere npHBe-
AeHHhIx 3arpal. . [peAycMorpen yr{er Afifl nepe6ofiHbrx Jrer
yuep60n or,a,eQaqrrroB _BoAbr. Pacnpe4eJrenne cyMMapHoli
slieproorr,aq,H MelKAy f3c npoHsBo A:clTcn no orHocHreJrbHoMy
3HarreHHro f iorepH 3FrepfHr{ or cpa6orxn pa3Hbrx BoAoxpaHH.
/IHUI.

B paccMorpeHgbrx pacrrerax MHoroJrerHero peryJrupoBaHHfi
ts KaqecrBe onp.aHHqeHarl yqHTbrBarorcff rrporr{Boc6pocirue kt
n p or HB on ep e 6o rtH br e Jr HH Hvr LHcfi er rr ep cKrlx r p a Q u xo n-.

OnpeAgreHHe orAar{ BoAoxpaHHJrHrrr MHoroJrerHero peryJrn-
poBaHHfi Ha fi/raHnpyeuuli ro4 rrpeAcraBJrfier co6ori orBercr-
BerIHOe peureHHe, TaK KaK OTpr{rrareJrbHble [ocJIeAcrBHfi OT He-
npaBaJrbHbrx perueHnri  Mofyr 6ur l  BecbMa Aopcnocrof l r r lHMH.
Ilo3TOMy [PeAcraBJIfieTCfl, r{TO yrleT BepoflTHOCTHbIX XapaKTe-
pHcrHK croKa B rrepcneKrHBHOM nepHOAe qeJiecoo6pasiro npo-
H3BOAHTb raK)Ke H C HCrrO/rb3OBaHHeM efo QyHrqufr pacflpeAe-
JreHHfl, a He roJrbKo ceprafi Bo3LrolKHbrx rrrAporpaQon. B qacr-
HOCTH, AJIfi YCAONNfi CU6HPr,r MO}KHO IIPHMCHflTb KI
paccMorpeHHylo B r.ry. 5 cxeuy 3KB.HBaJreHTFrOrO BOAOXpaHHJIH-
ua. Ha ocsoee erof t  cxeMbi Mo)KHo paccqnrarb orAaqy foc
B IIJraHHpyer,roM foAy, rrpH xoropole BepoflTHocrb 4aQarluron
B nocJreAyrotrrHe roAbr 6y4er He HHIKe HopMarHeHorl. csnxce-
sne aroft orAaqH HH>Ke yXaaauHoH uox<er o6ycnoa.r-rHB&Tbcfl
JIHIIIb SKOHOITHqecKHMH KpHTepHfl.MH, rrTO B CBOIO OqepeAb
MOX{HO Or{eHl rBarb  Ha ocHoBe AerepMHHHpOBaHHbrX paCueroe.

Tarue pacrrerbr c/IeAyer BbrnoJlHflTb r,nn cepHH sHatlennii
oHeprorrorpe6aeHua H pa6ovax rraoursocrer?.  Bni6op peureuHr?
c yr{eroM Heo[peAe.[eHHofo xapaKTepa [oc/reAHHX QaXTOpOA
AO,i'rX{eH nporr3BoAHTbCfl II_O _KpHTepHflM TeOpHr,r Hfp.

I lper enr6.ope orAaq f3C MHoro/rerHero peryrapoBaHnf l  Ha
lf/raHHpyrvrtrfr foA noJre3Ho TaK]Ke 3HaTb 14 fipHHtrMaTb Bo BHH_
MaHHe npoer. .THyto orAaqy f3c,  paccrrHTaHHyro Ha [poeKTHbre
ycJroBHfl  pocra sHepro[orpe6neHvrf l .  H pa6ovnx Morr lHocrer?.  Ha-
rrwque B 3HeprocncreMax f3C c BoAoxpaHaJrr . ruraMn MHoro_
JrerHero per\- . lHpoBaHHfi  MOX(er HHOr-Aa CnOCO6CrBOBarb npH-
HflTHIo Ta-Kllx peureunfi, trPH KoTopbIX saAeplKKH Bo BBoAax
HOBO|O O6Opr '1oBaHHq,  pOCTe 3Hepfonorpe6aeHaa H T .  n .  6a-
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JraHcHpyroTcfl 3a cqeT BoAoxpaHHJrr4rq r3c, qTo He [peAycMar-
pHBaJrocb npoeKraMH f3c n npHBoAHr K 6oJrbrrrHNr HapoAHo-
xoggftcrneHHbrM noreprM - rny6oruu 4eQnqurair,r B rroc.,'r€-
Ayroulfle roAbr, 6o,rrruuu norepflM rapaHTr.{ponanHoft
supa6orKn sgeprHH Ha-sa pa6oru fOC Ha noHHXieHHbrx Ha-
19P-1x'-yu{eMJieHHIo HHrepecoB HesHeprer} iqecKHX yqacrHHKoB
E{{. Her<oropuri MaHeBp rapaHrHpoBaHHbrN{H nsipa6orxaNrn
r3C Mr{oroJierHero pery/rnpoBaHHfl Bo3uroiKeg (noolrrueHue ee
B oAHH roAbl c [oHHX(eHHeM B ApyrHe), so B AonycTHl\ ' lbIX npe-
AeJrax,  o f ipeAeJi f ieMbix  HX npoeKTHbIMH BO3MOX(HOCTf lMH.  3Ha-
t t Y t m nvl4 i .cr ibr i .b ic } } (c o-r 'KJroHeFiHf i  or  gTofo ycJIoBHff  l {eAotrycrHt{bi .

Pacqerrr noAoBono peryJrflpoBaHnrr cToxa. I-l,ensro pacqeroB
foAoBofo_ (cesoHHoro) p€f!;lHpoBa]Hvr'.. croKa BoAoxpaHH./rH-
IUAMH f3C f lBJIf leTcfi  nolyqeHl,Ie KBapTaJIbHbIX H Mecfl I{HbIX

i '  
-

[JranoB eupa6orKH 3HeprHlr  f3C, Koropbre 3areM r, icf ioJrbsyror-
cf l  B pacr{erax KparKocporrHbrx BHAoB peryJrnpoBaunf l .  Taxue
pacr{erbr BbrfloJrHflrorcfl KaK AJrff f3C c BoAoxpaHH/rHuaMH ro-
AoBoro (cesoHHoro) peryrrnpoBaHHfl, rar TT Arrfr. fOC Mr{oro-
JreTHero pefyiiHpoBaEKfl,-- f ipfi 3aAaHHbrx cocToflHHflx trx
BOAOXpaHHJTHUI K KOHUy nJraHHpyeMofo roAa.

B yc"rroenffx gKcrrJryarar{Hu HaxoAHT rxHpoKoe npprMeHeHae
n p H H r { H n  n o c J r e A o B a T e J r b H b r x  K o p p e K T H p o B o K
p e )K H M O B, KOrAa paCqeTbI Ox{HAaeMoro pe}KHMa c TeqeHHeM
BpeMeHH noBropf l rorcr  (yrouHnrcrcn) Ha ocrarounr ics Ao KoH-
Lt.a roAa nepuoA c yr{eroM Ao[oJrFrHTeJrbHo [oflBJrflrouleftcs uir-
Qopnraunw. ?tvt  pacqeTbr,  KaK npaBH,i Io,  HcnoJrb3yror AeTepMH-
HHpoBaHHbIe MoAeJrH, npar{eM Heo6xoAr4Mbre A/Ir{  grHX pacqe-
roB MoAeJIH rHAponpaQa Qopul lpyrorcf f  cJreAyrouanr o6pa3oM:
Ha 6nnxaf iurue HHrepBaJrbr 6epercx rnAponporuo3, a Ha 6o-
Jree oTAaJIeHHbie HHTepBa/rbI - pacxoAbl peKH, oTBeqarcu{He
HeKoropoft  o6ecnerreHHocru. f locJreAoBareJrbHbre KoppeKrHpoB-
KH AOJIIKHbI OCyqeCTBJrflTbCff Ha OCHOBe paCr{eTOB AfiE He-
cKoJrbKHX olKHAaeMbIX rnAporpaQoe Ha orAaJreHHbre HHTepBa-
JrbI  -  KaK MHHHMyM AByX, H3 KOTOpbIX OAHH OTBer{aeT pacqeT-

HbrM MaJroBoAHblM ycaoBHflM H AaeT ofpaHHqeHHfl  Ha pelKHM
( aHanornurio nporHBonepe6or?uoft irHHprH AHcnerr{epcKoro
rpaQuxa) ,  a nropoft  -  ycJroBHflM cpeAnerl  aoAHocrH, H t to HeMy
orIeHHBaercf l  gKoHoMl{rrHocrb pex(HM a. I4s rpaAHrtHoHHbrx AHc-
nerrrepcKax rpaQHKoB B KaqecrBe orpaHHqesnft  Monyr Hc-
noJlb3oBarbcf i  orAeJrbHbre ero JTHHHH: f lpornBoc6pocHan JrHHHfr.
no ycJroBurrM 3arqr i rb l  or  HaBoAHeswfi ,  u o6ecneqesux 6egonac-
Hocrn rHApocoopyxeuHfi, JTHHHLT trirf l HaBurarrnoHubrx ltony-
cKoB H T. n.  3ru "rrasan o6l tqno eaQHKcHpoBaHbr B OcHoeHrrx
noJro)KeHHsx npaBHJr HCflo",1b3oBaHnfr, BoAHbrx pecypcoB BoAo-
xpaHHJrHI'lI.
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PasnHqHble KacKaau f3C Hl\{etor pa3Hble oco6eHHocru pa-
6otu,  r ITo cKa3blBaercf  H Ha pacr{erax roAoBofo (cesouHoro)
pefyJrl{poB aHHfi croKa.

B nepuoA BeceHnero noJloBoAbn, KofAa, KaK npaBn, i lo,  HMe-
roT Mecro ycJIoBHq prs6uttoqHblx oTAar{, rHApo3JIeKTpocTaHUHI{
pa3rpyiKaror T3C n o6ecnequBanT Ha HHX 3KoHoMHIo Ton. i IH-
Ba. B eror i lepFIoA IIocJIeAoBaTeJIbI{bIe KoppeKTLIpoBKH peiKn-
MOB oco6eHno ilorte3Hbl BBHAy cannnoti H3MeHTIIIBocTLI cToKa.
B [68] H/I,/ ' I locrpupoBaacfl raxofi pacqer A"ilf i  Kavrcr<oft fOC
s 6uno I IoKa3aHo, qTo Bbtnrpbl tu oT KoppeKTHpoBoqHbIX pacqe-

ToB no oi ITt{MH3at{HoHHOft lerepMHHHpoBaHuOfi  M6AeJIH cocTa-
BHir  B cpeAHeM sa 4 roAa 3,5% no Bblpa6orxe eHeprI{H no
cpaBHeHHro c SaKrHqecKHM pelKHMowt.  SSQeKT oIITHMH3aIIHH H
B STOT nepHOA CyUIeCTBeHHO OfpaHHqHBaeTCfl  MHOfOtIHC", ' leHHbI-
MH peiKHMHbIMH OrpaHHqeHHflMH, B TOM r{Uc,rye nO rpe6oBaHH-
fM He3uepreTptqecKnx yqacTnnr<oe BXK, Ho Bce-TaI(H 3oHa ol t -
THMH3aUHa o6tt t {Ho uMeercn. ! ,nn 3Toro nepploAa c 6onlrunmll
Bepof lTHocTHbIMu xone6aHHfl ,MH pacxoAoB peK B AanlHett [ IeM
qe"ryecoo6pa3en nepexoA H K 6o.nee crporuM NIoAe/InM yqera
Bepof lTHocrnot l  npupoAbl croKa, yKasaHHbtM B rn.  5.

B aerHe-ocesunt? f lepnon, [poAoJl ]Karcunt?cq c I (ouua no-

"rroBoAbf l  Ao KOHIIa HaBI4naUHOHHOTO I{  HppHTaIIHOHHOnO nepHO'

Aa, orAaqa f3C o6l t , iHo Bbi t re rapat{TapoBaui{ot t  t ls-sa Heo6-
XoAHMocTH yAOBJIeTBopeHHtt  rpe6onaHr. l l i  He3HepreTHrIecKHX
yqacrHnKoB BXK. B oror nepHoA fOC pa6otaer n pelKHMe
MaKclrMansuoft  sKoHoMHH r l4ApopecypcoB (rrOHotuHTct l  BoAa

AJrfr ,  Hatr6onee rr iKeJlono, 3HMHero nepuoaa).  OnruuH3aIrHoH-
HbIC PACqCTbI H TIOC;]€AOBATCJIbHbIC KOPPCKTHPORKH B sTOT NC-
pHoA Moryr peaJILI3oBbIBarb aQQerr e ocHoBIto\ , I  Toi lbKo or
pauuoHaJrbHoro  nepepacnpeAe/ IeHHf l  Harpy3oK Mex(Ay f3C.

B KoHrle oceHHero -  Har{aJie 3HMHero r lepHoAa Mo}Ker
rrpoAoJrx(arbcs pelKHM N,taKcHManrnoft  sKoHolv{HI{  r l lApopecyp-
coB, oAHaKo 3arslKKa STofo pelKHMa BeAer K yBe,TI{TIeHHIO pac-
xoAa ronr lnBa [48].

3uvrof t  pex(HMbI f3C Ha3Haqaorcf l  no rpe6oBaHHtt i t {  3Hep-
rerrrKH. f lo 6o"r l [ inHcrBy peK K Haqaf ly 3HMbI HMeercf i  6nus-
x l i f i  K  oAHo3FIaqHoMy nporHo3 c roKa 3HMHI{x  MecrqeB.  Be-
pof lTHocrHlt f r  xapaKTep SAecb HMeer JI I l l l lb npofHo3 cToKa
npeAcronurero no, ' ioBoAbq, qro BrHqer FIa eor6op ray6aHlt
rpeAnoJroeoAFlol i  cpa6orxa BoAoxpaHHJir I Iu.  f loatouty Hapf lAy
C  N P H M C H f l C M b I M I I  N O C X C A O B A T C J ] b H b I M H  K O P P C K T I T P O B O q H b I M H

pacrreraMH 3tecb B Aa"rrbHerlrueu raKir ie qeJiecoo6pasuo Hc-
no./ ' ib3oBaHHe LI 6onee crpor l tx Bepof lTHocrt ibtx ivtoAe"tel i .

Ha ocnoee cepnr i  AerepMI , IHI , IpoBaHHbIX pacqeroB Ha KoHK-
peTHbrx KacKalax qacTo vcTaHaBiTpIBaIoT HeKoropble He 3aBV-
csrqne or BoAHocrH peK 3aKoHoN{epHocrn pe}t(HMoB, o6ycnoa-
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JreHHbre oco6eHHocrffMH f3c KacKaAa (Hanpnlwep, yrny6neu-
Haff cpa6orra KpacHonpcKoro BoAoxparrgJrHrrla HHIKe
ycraHoBneHHorl Ha Haqaflo [aBoAKa AHcfierr{epcxoft orMerKH,
HaBHrar{HoHHafi cpa6orxa BoAoxpaHuJrHr[a Vcrr-l,I"rlnucxoft
f 3c ) .

Hara.rHe MHolKecrBa orpaHnr{esnr l  Ha pex(HMbr f3c Bo
BCe Ce3OHbr roAa, [porHBopeqtrBbre rpe6oBaHHfl  K pe]KHMaM CO
cropoHbr pa3fir4rrHbrx BoAonorpe6nreler? H BoAono/rb3oBaTeneft
o6ycnoeJlnBaror seo6xoAnMocrb Hcno"nb3oBaHHfr. H 6oree rlpo-
crblx HMHTaUHOHHbTX H UHQOpvraqHoHHbrx rrloAe,refi pacriera,

t t n a n  6 r  r n  n 4i iurupbie uijJiei-qaior rexHoJ-iotaM fipHHfrTHe peuleHl, f l, c yrleroM
AoIIoJIHHTeJIbHbIx HeQopua/IH3yeMbIx qeleri HJIH orp a1urrelwir-

Pacqerrr HeAeJrbHbrx H cyro'{Hbrx pex(HMoB foc. Tarcne
PACIICTbI MOIYT BbINOJIHflTbCfl HA OCHOBC KAK ONTHMH3AI{HOH-
HbIX, TAK PI HMHTAI{HOHHbIX PrOAC.ryCft.  PCqHOfi CTOK HA HCNCJIIO
vrJrr cyrKH BnepeA B 6OnlrunscrBe cd'ryqaeB nporHostrpyercf i
oAHO3HarrHo. v,rer cnyuar?Hor? wi lH HeonpeAeneHuoft  npnpo4tr
utt@opvr allktr 3Aecb MOlKer orHocllTbcf JrHrrrt K HafDV3KaM
sHe.pfororpe6neHar H x-paSounu Mou{HocrsN{ rne*rp6craH-
uvtf t .  B 3aAaqax KparKocpor{Hofo n/raHHpoBaHHfl  OCHOBHOe
BHHMaHHe yAeJrf lercs 6onee no/rHoMy yrrerJ/  pex(HMoB 3Hepro-
cncreMbr npn Ha3HaqeHHH pelKaMon fOC.

HHSopruaquoHHoe o6ecneqeHne pacqeroB cnoco6oM nocJre-
AoBarenbHbrx KoppeKTHpoBOK. TaXHe pacqerbr,  KaK yx(e orMe-
saJrocb, r ipHMeHflrorcf l  npH MHofOJrerHeM, roAoBoM (CeSOHnOnA),
HeAeJrbHoM H Cyror{HoM nJraHrrpoBaHHH pe)KHMOB r3c. vltt-
QopuauaoHr{oe o6ecneqeHHe orHX pacr{eroB e I , IBC <<3uepro>>
opraHnsyercs no cJreAyroqeMy npr{Hr{rny.  Hanpnuep, Anf l
pacrrera AoJrfocporrHbrx pex{HMoe f3c opr-aHH3yercf l  6asa no-
MecqqFror i  uuQopvraqan (r .  e.  KaK EcxoAHar{ nHQopruat\Hf l ,
TaK H pe3yJrbrarbr pacueroe).  B 6asy AaHHbrx Br{Jrrosaercf f
QaxrauecKaf l .  uuQopnaunx 3a f t1 npeAi i recrByroqf ix Mecs-
ueB, a raK>Ke nporHosHpyeMafl  aHQopvr ar\Hn Ha n2 npe,(crorr-
t.t-tax MecflrleB. f lporHo3HpyeMaq uHQopMarrHfl Aaercfl LJrfl \t
BapHaHTOB,  HanpHMep Bapr raHToB MaJroBoAHbrx ,  cpeAHeBoAHbrx
H MHOnOBOAHbTX yCrOeAft  H T. n.  c TeqeHpreM EpeMeHH qacrb
rporHo3npyenaoft  nHQopu a\HH 3aMeHsercn Qaxrprqecxoft .  l lper
sTOM UeO6XOAHMbT KOppeKTHpOBKa VrnW LO6aBJreHHe JrHrrIb He-
6o,rsuroro o6reua HHQopvr arJvrw, qro cyqecrBeHHo o6nerqaer
TpyA TexHoJroroB. Hann. iae n uHQopnaaqHoHnol:r  6ase AaHHbrx
sa npounarf i .  nepaoA H rrporHo3a Ha 6y.a,yurul  nepHoA no3Bo-
r l f l .er  r roJrHee vqprrbrBarb orrbrr  npoix/roro rrpH Ha3Haveuua 6y-
AytuHX pex(HMoe. Pac'rerbr AJrf i  6yayuero nepHOAa Moryr rrpo-
BOAHTbCS nO-pa3HOMy -  Ha OCHOBe HMHTaUTIOHHbTX H OnTHMH-
gauHoHHbrx uoAenet:r, a pe3vJibrarbr HX Ao",'rx(HbI pa3AeJrbHo
xpaHaTbcr B 6ase AaHHbrx,  qro o6nerr{aer noc/reAyrcuur? ata-
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JIH3 pex{HMoB. flo raroMy }r(e npriHuuny opraHnsyCIrcfl AaH-
HbIe AJrff HeAe/rbHoro H cyToqHofo peryJrHpoBaHlrfi.

Tarnu o6pasou, n 6aee AaHHbrx HMeercfl c., l l€.(|o[trofi I{H-

Qopruauas:  cpeAHeMecf lqHbre  AaHHbre ,  HanpnMep sa  12  nporu-
JrbIX Mecs(eB r{ Ha 12 cne4yiorrlux Mecsr{eB; cpeAliecyrotlHbte
AaHHbre, HanpHMep 3a ABe npoueAri lHe HeAe/rH H Ha ABe nJIa-
I IHpyeMbre HeAeJrH; cpeAHeqacoBbre Aar{Hble,  HanpHMep 3a 24
npeAuecrByloulnx qaca H Ha 24 nnaufipyeMbIX qaca.

nnr- f3C MnoroJlerHero pery/rHpoBatnfl, Kpol!{e roro, He-
o6xoAaua noKBapraJrbHarr aHQoprvr arr t f l . ,  HanpnMep, 3a 5 npo-
IrreArrrHx Jrer H na l0 lrpeAcroflIrl,Hx JIer.

Taxolir ylo6riur? nprdHrrun oprannsaqn?r Hncpopvt aIJHH yx(e
HcnoJibsyercfi B MoAeJrH PK-roppeKTI4poBKa Ailn pacrlera ott-
rHMa.rrbHbrx AoJrrocporrHbrx pelKHMoB KacKaAoB f3C B Aerep-
MHHHpoBasHort  nocraHoBKe, pa3pa6oraHuot? BHlr l l , IS -  BU
fTy.

f / I A  B  A  I O

NJIAH HPOBA H HE ONTHMAJI  bH bIX TOI IOBbIX
f  PAOH KOB BbTBOAA B

ITJIAHOBO- ITPEAvnPEAHTEJI  b  HblH PEfv IOHT
ATPE|ATOB THAPO3JTEKTPOCTAHI IH I4  C  vqETOM

PEXHMOB 3H EPTOCH CTEMbI

I0.1.  OEII IAf l  XAPAKTEPHCTHKA 3AAAI{ H

Kax orueqa.rrocb B r"rl. l , eaxnofi saAa,{er:r nJlarlnpoBarlafl,
pelKHMoB 3HepnocncreM f l tsJrrercf l  cocraB.I IeHHe 6a.traHca Molr l -
HOCTH AJLf l  eX\eHeAeJrbHbrX (UnW elKeMeCflUUrtX) MaKCHMyMOB
Harpy3KH sHeprocr4creMbr.  f lpu cocTaBJresun 6anaHca MourHo-
crn  peuaerc f l  p f lA  saAaq (cna.  pnc .  1 .1 ) :  nporHo3 pa3pbtBoB H
orpaHHrresuft  NroulHocrH, orrpeAeneHHe pa3Mepa H paci lpeAe.[e-
HHfl ,  pe3epBa Mou{HocTH !JI f l  KOMneHCaTIHLT HenJIaHOBbIX OTK-

"nrcqenuf i  o6opyaoBaHHf l ,  pa3pa6orxa  rpaSaxoe n / ranoBo-npe-
AynpeAHTeJrbHbIx peproHros 1-r AP.

Paspa6orxa rpaQuxoe nJraHoBo-npeAynpeAn're, / ' rbHbrx pe-
MoHroB B cyuecrnyrouert  npaKTHKe petuaercn B HecKoJIbKo
granoB. Ha nepBoM ararte cBoAHTcf l  6ananc MouIHocrH B
aHepnocncrerue 6es yuera qef loqHcJreHHocru BbrBoAa arpenaroB
B  p e M o H T  L r  O n p e A s l f l e r c f i  T a K  H a 3 b r B a e M a r r  p e M o H T H a f i
n JI o ur a A K a, T. e. pe3epB MourHocrH, BblAeJlgetvtrti i  A.r'If l  npo-
BeAeHHf i  n raHoBo-npeAv[peAureJ lbHb lx  peMoHToB.  Aanee Ha
ocHoBe [oIyr{eHHbIX peMoHTHbrx 3aqBoK H c yqerol , r  3aAaHFIbIx
onpaHHqesaH npoH3BoAHTcf  BnHcb lBaHHe peMoHTHblx  3a f lBoK B
peMoHTHyro n"]oqa,nKy.

287



Penaonrsafi nJrorqaAKa oflpeAe/rqercs no Kpnrepnro HaAe)K-
HocTr{ sHeprocHa6xeHun -  o6ecneseHa}o saAasuol i  HaAe}KHo-
crH QyHKriHoHtrpoBaHHfl  q3C B rreJroM nprr  BbTpaBHHBaHHH Ha-
AelKHocrH QyHrqHoHHpqBaHHfl orAeJrbHblx iroAcngrerv{ B pas-
Hbie nepHoAbr BpeMeHH.

Onpe4eneHHe rpa$Hron peMoHroB Kor{Kperr{oro o6opyao-
BaHHff B npeAe/rax peMosrsofi nJrouIaAKH AoJrlKHo BbrnoJrlrf lTb-
cf l  no KpHTepHro SKoHoMHrrHocTH - MHHHMyMy CyMMapHOfO
pacxoAa ron,r iuBa B 3HeprocHcreMe t l ] .  3Aecr Bo3MolKeH H
Apyrof i ,  6onee eecoNltut  xpurepnf i ,  yr IHTbIBamunf i  HHrepecbr
peMoHTHbrx npeAnpws"rwft OAHaro o6srqso sal.a,.r,a no BTopo-
My KpHTepHio peuaeTcff orAeJrbHo, H pe3yJrbTaTbr ee peueHHfi
B BHAe cflcreMbt orpaHH,reHHfi yr{acrBylor B peureHl{H tto KpH-
TepHro MfiHHMyMa pacxoAa TonJrHBa.

i ,  B yc"rroBaf lx Hanpf l iKeHHoro 3ueprerHrrecKoro 6anauca BirH-
cbIBaHHe peMoHroB B pen{oHrHyro nJrouaAKy (eJrecoo6pasuo
npoH3BoAHTb no KpHTepHro MaKcHMaJrbHofo ee 3arro.r lHeHHfi
(Hrurea B BHIy,  r {To He Bce 3afB/IeHHbIe peMoHTbI NIo}t(Ho pa3-
Mecrr.rrb B npeAerrax peMonrsort nJroqaAKH Hcxo lrr, Hg 6anas-
ca uousocref t  B cncreMe).  Kpurepiaf i  aKonoMuriHocrn pac-
cMarpHBaeTcrr  Bo BTopyrc oqepeAb, T.  e.  KorAa Bo3Mo)KeH pqA,
BapHaHToB rpaQnroe peMoHToB, He cHHlKarouIHX 3anoJrHeHne
peuourHor? nJrouraAKH. l lpu oroM, or ieBHAHo, c i leAyer orAa-
Barb npeAnor{TeHHe 6onee 3KoHoMHr{HoMy Bapr-raH'ry rpaQnra
peMoHroB.

He ocrauaBJlnBaf lcb 6onee sa o6utHx Bonpocax I IJIaHHpo-
Barr,Hf l  6aranca MoIr{HocrH B gHeprocncreMax, paccvlorpnM
oco6esnocrn peueHaf l  grux 3aAaq Af l f l  fOC Arare,qbHoro pe-
ryJrHpoB attf l.. 3ase,'IeHHtte peMoHTbI arperaroB fOC cHI{i ' I{a-
ror cyMMapHylo pa6ouyto Motr lHocrh gHeprocucreMbt,  H no3To-
My npa nJraHI{poBaHHH rpaQuroB HX peMoHToB AoJIiKHbI yrrn-
TbrBarbcf l  orpaHHqeHrI f f  no peuoutuor? nJIou{aAKe. OAHaxo
n p n  p e u e H L r H  3 a A a q n  a n q  f 3 C  c y l q e c r B e H  v r { e r  H  Q a K r o p a
a K o H o M H r I H o c r u .  T a n ,  p e M o H T b I  H a  f A C  H e  H a 3 H a r l a l o r c f i
Ha [epHoA I IOAOBOAbfl ,  TaK KaK HHarle CyqeCTBeHHO CHH3HJIacb
6rr  nupa6orxa 3Heprr l [ I  f3C. l lp. ,a, . tuB.I I f ler  HHrepec ol{eHKa
Toro ,  KaK npn H3MeHeHau rpaQHKoB peMoHroB Ha f3C B Te '
r{eHne Bcero roAa H3Megf lercf l  gKoHoMHtIHocrb ee pa6orsl ,  u lo
MolKeT 6l i rn BbInoJIHeHO c noMou{b}o a/ I rOpl lTMoB l I  I IporpaMI\ I
onTHMH3 a\ww Ao"[rocpot{HbIX pe}KHMoB f3C.

B AaHHOfi  rnaee peixaeTgf l .  3arya'qa OnpeAe/ leHl l f l  O1THMaJIb-
Hbrx roAoBbrx rpaQuroe peMoHToB arpefaron f3C HcxoAf l  H3
KpHrepHfl  sKoHoMHqHocrH. l lpn 3roM A,rq f3C npeABjtpnreJlb-
Ho BbIAeJIsercs r lacTb o6ufef t  peMOHTHOft nnoqaAKg. Paccuar-
pneaeiuuft  aJIropHrM AJII  fOC 6y4er BXoAHrb cocraBHofr ,  qa'

cTbro n o6tUnft  a,Tropr iTM ["{aHHpoBaHHfl  peMoHToB ocuoBHoro
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o6opyLoBaHHff  aJIeKrpocraHIIHft  sHeprocHcTeM. BaprHpyf i

rot4un""tuoft sa AoJIIo-f3C peMoHTHoli nnoqaAxofi H oIIeHH-

Bafl. H3MeHeHHe SKOI{oMLII{HOCTH pa6Otu f3C H gHeprOCI{cTe-

M b l ! M o } K H o c y I i e T o Y I . . g n b l T a T e x H o J l o r a u u 6 p a t s q e a e c o o 6 .
pasioe perueune o6ureu saf laqn.^ 

l lpe.inaraeiwltft aJIropHrM oco6euuo no/IeseH AJIfr 3Hepro-

cHcre*r c 6onlrurM yAeJIbHbIN{ BecoM f3C'

B anropHTMe yr{HTbrBanTcrr orpaHHqeHI{fl Ha AIICKpeTFIOCTb

I l J r a H a p e M o H r o B , A J I f i q e r o H C n o / I b 3 o B a H a o A H a " l p r 1 . , t * o B * r I l -
uocref t  MareMarnr lecKoro MeroAa ne'rsef i  H rpaHHiI  [28] '  3a-

MeTr{N,r, rrTo STOT aJifopHTM MOXeT 6Url npHMeHeH H AJIfl peue-

HHf,  O6rqeft  3aAaq6 nnaHnpOBaHHf peMoHToB oeHOBHOro o6O'

pyAoB aH Hf l  3JIeKTpocraHqnt ' t  aHeprocHcreM'^' 
fIpH peueHr.rg 3aAAqLl Cr{r4TaIOTCg 3aAaHHbINlH C,',Te!,}0[IIH9

OnpaHHqeHHg: nO gaAaHHoIl  AJiHTeJIb[ locTH peMOHTa KaX(AOro

a r p e | a T a ; n o N I a K c H M a J I b H o M y r { I ] c J I y a r p e f a T o B ' K o T o p b l e M o .
fyr  HaxoAHrbcf l  oAHOBpeMeHHO B peMoHre; i lo MaKCHMaflbHo

BO3MOX{HOMy CHH}KeHHrc yCTaHOBJIeHHOII MOII IHOCTH CHCTeMbI

B pe3yJrbrare rrpoBeAeHl i f i  peMoHra; no Al{ana3oHy CpoKoB

n p o B e A e H H f f p e v r o u r o n ; n o H e n p e p b l B H o c T l t p e M o H T a K a X ( A o r o
afpe fara .^ 

cnscor f r {Apoarpef aToB, 3asBJIeHHblx B peMoHT, I IpoAo/I '

)KHTeJrbHocrb Hx peMoHTa W peMoHTHafl  nJrox{aLlKa cyMMapHo

nnq f3C raKixe cquTarcTcr 3aAaHHbIMH'

B xa.recTBe KpHTepHfi  3KOHOMpIqHOCTH HCnOJIb3oBaH KpHTe-

puft  rvraKcHM_Vl lU 
"Otpu6orxn 

3HeprLIH Ha nJIaHHpVeMbIf i  nepuoA

c yI{eTOM IIoTepb aKTHBHOH IvIOIIIHOCTH B 3JIeKTpHqecKHX CeTfX

rtp; co6npAesl.ttt 3aAaHHbIX ycnoentt HaAeX{HocTH (sa4auuo-

ro  pe3epBa)

S l S  r . . - - A , n , A t ; )  - - - ' m a x ,  ( 1 0 . 1 )
? \ ? " "  /

t$e 3l i_ BbIp a6o"rwa 1-f t  r3C B l -vr  pacI IeTHoM I . IHTepBaJIe;

Ant -  cyMrvlapHbre noTepH amileFloi l  MOUIHOCTH B 3JIeKTpHqe-

CKHX CeTf lX;  A/t  -  AJIHTe,TIbHOCTb f-ro pacqeTHofo HHTepBaJIa'

3aprerul{ ,  r {To Bo3MoX(eH H ynpoulenul t i t  yr{eT KpHTepHfi  MH-

HHMyMa pacxoAa ron"qHBa-
P e u e g l t e 3 a A a I { l I [ x a H H p o B a l ] a f l ' p e M o H T o B i l o K p H T e p H I ( )

1f  O.f  j  ipeOter 3H a'r4s.  SyHkuHoHal lsof i  3aBHcHMocrH I lorepb

3 H e p f H I ' I B 3 H e p r o c l i c T e M e H 3 - 3 a B b I B o A 0 B a f p e f a T o B B p e M o H T
A3: A3 (x)  ,  (  10 '2)

rAe .r  -  Hel ioropl t f t  [ " IaH pe-MoHToB'
pacqe*urni ."nnocr* [ tO.Z) uo;rer npo'3BoAl l rbcr Ha oc-

HOBe pacqeroB pe iKHMOB cOBMecTnof t  pa6orur  f3c  napaaJ leJ ib -

Ho c re[JoBbIMlI  craHunf lN{H c yr ieroM orpaHlat{eHat? no 6anan'

19-3433 
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cy MoilIHocTH B CHCTer,fe, OfpaHHr{eHHr:I no r-II4HIif lM 3r'IeK-
TponepeAaqH, I Io MaKcHMa,rbHo 14 N,rHHHMa,] IbHo Aor iycT]r-
MbrNr ypoBHqM cpa6orKH H HarroJrHeHHfi  BoAoxpaHHJrHrr l  r3C
H T.  A .

3ra 3ay'.aqa B BbIr{HcflHTe"frbHoM orHoruegHu oKa3bIBaercfl
BecbMa c"noxuol t .  B cBs3H c grLIM Hcc/ ' reAoBaJlcf l  Bonpoc o
npu6.naxeHHoM nocrpoeHnH ue/ reeor?  QvuKuHH (10 .2)  Ha npn-
Mepe KoHKperHof t  aneprocncreunr .  Ha ocHoBe cepHH pacqeroB
no rrporpaMMe PK oirrnMu3auau AJTHTe; ' rbHbrx pelK[rMoB f3C,
paapa6oransort  Bo BHVIHS - BU fTy,  onpeAe, ' r r r lncb t lo-
' T A N T , I  A L I A N N " T J  T ' I N I . {  N E ?  I T Y T I ' I J L I I .  D A r \ I ) A r - J ' r . ,  \ f  T T  ] ' I ' I r '  N A [ f  r \ T J T r \ E r4 v l J r r  v r f v H r r r r r  r r y r r  y q J v r a r l l l v r / \  u q y r r q r r r q j L

erperaToB:
cqHTaJIcs 6asosstr i  BapHaHT (c yuerolr  Bcex orpaHHrieHHI"I

roJr rocpoqsor?  or r rHMHsaqnn)  npH noJrHoM cocraBe arperaroB
n a  f O C ;

orITHi l lH3HpoBaJIHcb Ao.r l rocpor igble pelKHMbI f3C npx pa3-
JrHr rHbrx  BapHaHTax [J raHa peMoHTa arperaroB f3C;

oi lpeAeJrf l / iHcb norepH 3HepfHH npH BblBoAe arpefaroB
fAC B peMoHr  no  cpaBHeHHIo  c  6asacFIb INI  BapHaHroM.

Pesy.umarrt  r tpoBeAerirrof l r  cepHH pacqeroB noKa3a, i tH
(c yueroM peaJrbHbrx nJIaHoB peMoHTa 3a pf fA , rer) ,  r {To:

norepH sHepfHH npH BbIBoAe B peMoHT HecKO"r lbKHX arpera-
ToB f3C f lBJI f l lorcf l  B 3Ha.IHrerrHoft  Mepe nuuet?Hot i t  ro l t6H-
uaqHeft  norepb oT BbrBoAa B peMoHT Kait(Aoro arperara B or-
J,eJIbHOCTH;

xopouert  oqenror i  norepb, orpalKaiouel . i  reHAeHuHIo H3\1e-
HeHHf l  noTepb npH H3MeHeHHH Aar  Ha 'q ,a . ra  peMoHTa a fperara ,
l lro;*,eT c,rTylKHTb oTHoIIIeHHe CpeAHeHHTepBa/'l luoit MoIrlHocTH
(us  onruMa. i rbHoro  6aeucuoro  pe>xav la )  K  ycraHoereHnof i
MorrrHocrn f3C.

10.2 .  METOA H AJI tOPhTM PEIUEHHf l  [351

Aamtv MareMarHriecKyto nocraHoBKy 3aAaqu Arf l  c, ' Iyr{af l ,
KorAa 3a f lBJreHHoe B peMoHT o6opyaoBaHr te  Mo)KeT 6s t r r  pas-
MeueHo B 3aAaHHor i  peuoHruof i  nJ ioqaAKe.

PasAe,ralr  paccMarpnBaept l ru i  l tepHoA BpeMeHH (rort  l l , rH

ueurur l i f r  o rpe3oK BpeMeHH)  na  paBHbIe  HHrepBZ" ' Ib I  ( i -  l ,n ) .
l lponyrvrepyeM arperarbl ,  noA.r le lKatr lae peMoHTy B TeqeHHe pac-

c M a r p g B a e M o r o  [ e p H o A a  ( i :  I ,  m )  ,  u  B B e A e M  B c n o M o r a r e J b -
Hyro nep€MeHHllo Jf . ;7,  KoTopaf l  p aBHa 1,  ecln i  - i i  arperar pe-
rvroHTHpyercf l  B TeI{eHHe i - ro HHTepB alra,  } I  paBHa 0 e npor l la-
HOM C.r'Iyqae.

lVlarel , rarnr{ecKaf l  MoAe, ' tb nocrpoeHnf l  onr l lManbHoro n. i la-
Ha oqepeAHocTH BbIBoAa B peMoHT arpefaToB 3anHlreTcf l  c.r€-

i ly IouJHM o6pasovt.
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Tpe6yercx onpeAeJII ' l rb BeKTop x:  {xt i r ' ,  MHHHMH3Hpyto-

uur? qeJieBylo QyHrunn
{ \ ^

z - -  2C, i x t i . - - i t l i t l
i i

H yAo B JI erB o p r to utra fi c H cr e M e or p a H HI{ e s pi tlt :
no saAaHuor:r  A.TIHTeJIbHOCTH peMOHTa Kax{Aoro arpefaTa

n
sl

) t '
. /  l J \ ; i - -  " i

i - l

i :  t ,  m ;

r r ^  \ I ^ v c u r \ r 2 n r . H n M \ /  q H c . n v  2 r n e f a T o B -  K O T O D b f e  M O f v T  o a -
i l v  l i i q l l v r r r i r  - - r - - - - - - ,  -  -  I  J

HOBpeMeHHO HaxoAl l rbc f i  B peMoHTe B t -M LIHTepBar le '

h*, , (a,  i - ' f i ' ;
i : l

no MaKcHMaJIbHO BO3MOX(HOMy CHHiKeHt l Io  ycTaHoB/ IeH-

uof t  MoLqHocTH cHcTeMbI  B pe3yJ lbTaTe npoBeAeHuf l  peMoHTa

e i- ivr HHTepBaJIe

?.N, ,* , ,< I f foun i  i -G;
i : l

I IO Al Ia I Ia3OHy CpOKOB npOBeAeHl4f l  peMOHTOB KaX(AOrO an-

pera ra  {xu i } :0 ;
no HenpepblBHocru peMoHTa KaIKAOTO afpefara-
3lecn Cii  -  xoe+QHqHeHrbr, .  xapaKrepH3yroqHe cH?lx(eHHe

sQQexraBHocrn pa6biu crlcreMbI I Ipry BbIBoAe B peuonr i-ro
arperaTa B TeqeHHe t - ro HHTepBaJIa (oUenxa noTepb B BbIpa-
6oi re f 'Apo3Heprnn) ;  Ni i  _  MoruHocrb i_ro afpefara B i - rvr
HHTepBaJIe ;  ?  -  HOiv Iep  HHTepBa, ' Ia ,  B  KOTOpOM peMoHT a fpe f  a -

roB HeAonycTHM (uanpnvep,  H3-sa  cpoKOB nocTaBK?I  3a l lac -

Hbrx  qacre f r ) .
Or iutergl t ,  r ITO O6Uee r{HC", ' IO BO3MOX{H6IX BapHaHTOB rpa-

Saxoe peMoHra B 3aAaqe (10 .3)  o rpaHHI{eHo H He r ipeBb l r laeT
qHc, ' Io f l * ,  fAe n -  qhc"r to HHTepBa"I IOB, m -  r {HCJO peMOHTH-

p l ,e l l rb lx  a rperaroB.  f lpu  npocMorpe Bcex  BapHaHroB o6nsa '

i6no"o 6yr ier  r iar i1eno onrnua/IbHoe peueHl le sal .aqr.  Ho

[pOCMOTp BceX Bapl iaHToB i lpH 6O.nrurOivt  r {HC.Ie arperaToB H

pacqeTHblx I IHTepBa";1oB f lBJ]seTcf l  HepeaJIbHo CrTO;KHOH sa\a-
.{ef i  Aax(e AJf c i l tot*  6ucrpoAertcreynulgx MaITIHH. Haura

r le lb -  He I IpOCMaTpHBaf l  BCe MHOIKecTBo BapHaHToB' uaftru

onTHMs;- ibHoe pe[reHple.  Ans 3Toro npeAJIaraeTcf l  HcnoJlb3o-

Barb MeroA eereett  t i  rpaHHI{.
f Ip l t l , teuuTe.I IbHo K 3aAar{e (10.3) coKpau{euple qHc.I Ia Ba'

pHaHTOB, rpe6yrcU{I lx aHaJIH3a, AOCTHraeTcf i  3a cr{eT Ot6paCbI-

Balr4r. ,  6ol tu ioro qI Ic" ' Ia rpaQHKoB peNIoHToB, He yloBf leTBo-

(10.3)

;

i

1 9 * 2 9 1



pflroulhx 3aAaHHor? cHcreMe ofpaHprqeHHri JiH60 saBeAOMO He
rarou{Hx ryquee peueHHe, r{eM paHee Har?AeHHOe. !,eraercx
3TO Ha  OCHOBe Cneq t raJ rbHbrx  KpHrepHeB OTCeqeHHq  BapHaHTOB
no ofpaHurienr{ro r{ rlo qe"ryeeor:r QyuruaH.

f lpocrvrorp BapHaHroB opraHn3yercf l  B BHAe AepeBa BerB-
JICHHfi .

PaccuorpHna aJr ropHrM peueHaf l  Ha npuMepe uecru  pac-
qerHbrx HHTepBaJroB tr  rpex afpefaToB. f l ,VCrt  rJf f  npocrorbr
r lof lcHeglrr? npo4oJrxinTeJrbHocrb peMoHTa Bcex arperaroB o, f r { -
HaKOBa H paBHa AByM pacqeTHbrM HHTepBaJrarv l .

B Ha.{aetHorl  ToqKe BerBJreHHfl  .26(0) (Hvneeof i  vpoeeHr)
HMeercr  l5  eo :Mox<socrerZ  BerB" r reHHrr  (pe ic . -10 .1 ,  so i repa a i -
pefaToB o6osHa.{eHrr pHMCKHMH UHC,rauH) u en6op roi l  kr i rL l
uuor i  BerBH OAHO3HaqHo_oIIpeAeJrf ler  Hotvlep afper-ara H Aar] /
BbrBoAa efo B peMoHT. flOnoxai,,r, BbrBe.rIH B pervroHt nepnlrri
afpef ar co BTopofo _  ̂ HHTepBaJra H [ptrrxJrH B Tor iK]  x(r) .  kIe
ToqKH x(r)  ucxoAnr l0 nereel i ,  xoropr ie coorBe.rcrByror Bo3-
MOIKHbTM BapHaHTaM BbrBOAa B peMoHr BTOpO|O H Tperbefo af-
peraroB. BneeAq B peMonr nropoft  arperai  c rperbero HHrep-

2-u upo6ena
t 7 / Z

ypo0 en o

J  + 5
n

, 7 t l

fiI

m

Pac. I0. !. H;'rr-rroCTpaqHs
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K anropHTMy perueHHff
rpaHHrI
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Ha ocHoBe MeroAa sereeft l t Psc. 10.2. BaptlaHrbl rpaQuxoe

BaJra, [o., 'r]eHM rouxy x(z). !,a.nee, BbI6LIpar Aary BbiBoAa B
peMoHT noc, ' IeAHefo arperara,  r loJlyqaer{  Hexoropsi f t  BapHaHT
noJrHoro rpa$uxa BbIBoAa B peMoHT rpyrnbt I . I3 rpex arpe-
faToB.

I4s paccMarpaBaeMoro npnMepa cJeAyer,  qro r ,J l f l  3a1artr f l .
[poqecca B€TB,reHHfi  seo6xoAl. tno 3Harb l toprAoK nepe6opa
arperaroB Lr  [paBHJIo  nu6opa Aarb l  BbIBoAa B peMoHT anpe-
raroB. CSopvtyJlnpyeM orH npHHIrH[bI .

l I p a B H J r o  r e p e 6 o p a  a r p e r a r o B  ( n p a B H , , - I o  1 ) .
I,Icnornsyn roaQQnUneHr norepb Cii H 3aAaHHbte npoAo./'IX(H-
Te.r ibHOCTH peMOHTa KaX{AO|O arpefaTa Ti ,  Or l0€Aei l f ieM nOTepH
D  ^ r r ^ r a r t ^  d . .  D r - r a D 4 l L r L r L r A  D L I D r \ I I T ' \ n t  P  n A l \ t r \ l f T  t - I ' n  ' | n n A F q T A  n
E  \ - r t  \ - M y t \ ,  J t ? l r  D U I J U q l l l l ! r V  D p L p v A V L v l  u  [ J v r Y r v r r l  I  r  v  q r  H v r  s

l ' - fo HHTepBaJIa Ha cpoK r i .  3areu Ai I f i  KaxiAofo afperaTa Bbl-
r IHC"Tf leM nOtepH Aai.

f,

I

ni

Arperarut  nepe6nparorcf  B I Iopf fAKe yMeHbueHl{ f i  npoa3-
BeAeHHfl I{i i 'ci. l lpn paBeHcrBe ort{x npol' l3BeAeunri i lpe!,i lo.
qreHae orAaercf i  arperary,  y Koropono MeHbuIe Ani .  Taxoi i
nepe6op cnoco6crByer  6o lee  aQSexrueuot?  pa6ore  KpHrepnf l
orcerreHnf i  BapHaHToB r lo qereeol l  Qyuxuul l  H no orpaHpir{e-
H H f i M .

l I p a B H J I o  n e p e 6 0 p a  B o 3 M o i K H b I x  A a r  B b I B o E a
B  p e M o H r  a r p e r a r o B  ( n p a B H J I o  2 ) .  f l o p n L o x  r e -
pe6opa Aar  BbtBoAa B penaour  i - ro  a rperara  (e l t6op HHAeKca
i)  ycraHaB,/TI IBaercf l  B coorBercrBHH c pocroM cpyuxul tH cyM-
MapHbIX I IoT€pb f i ; ; .

Taxoft  nopnAoK nepe6opa cnoco6crByer nof iyr{eHhro nepBo-
ro Aor lycra\{oro petrreHHf B 3oHe, 6nnexof i  K onruMyMy.
B cBolo oqepeAb Hcno.r lb3oBaHHe 3Toro peIUeHlI f l  B KarrecrBe
or leHKH B KprrrepHrr orceqeHl ' r r  BapHaHToB no uereeoft  Qysx-
r IHH 3HaqI4Te"IbHO COKpaUIaer npoqecc OnTHr,{ I ' l3ar\r4w -  npouecc
IIOHCKa OIITHT\{SJIbHOrO Deu]eHHfl .

peMoHToB, noA,'re;fiaIIIHe HCKJiIOTIeHHIO H3
AHAJIH3A
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K p " r e p u f t  o r c e q e H H f f  B a p w a H r o B  n o  o r p a H H _
q e r i  H f i  M. f lyc$ B paccMorpeHHoM npHMepe 3aAaHo orpaHH-
rreHHe, 3anpell laloulee peMoHT B OAHOM HHTepBaJre 6O.uee oA-
HoFo arperara.  B erou cf iyr{ae BbrBoA s roqxe / t )  (puc.  10.1)
B peMoHT BTOpOTO arperara c rperbero HHTepBaJra BeAer K Ha-
pyr i reHHro ofpaHHqeHHrr H TaKarr BerBb or6pacuBaercf f .  cne-
Ayer noArrepKHyrb, vro or6pacbrBaHr{e erori BerBtr aBToMaTH-
r{ecKH HCKJrtOqaeJ_ y3 _paccMorpeHHfl f if lTb BapHaHTOB nJraHa
peMoHra (pac. 10.2).  Aa"rree repexoAHM K alarru3y c,relynulef t
LaTbI BbIBoAa B P-eMoHT BToporo arperaTa, AaTy onpeAeJiseM Ha
n n r : n D A  f , n 4 h r t - ^  O
\-/L ft \J .crg M v a. D rt.l I o, L .

- - - - - '  -  -Ecrllr peMoHT c rorrKH 3peHl,If l HaJIOiKeHI{brX OrpaHHqeHnfi
BO3MOIKeH, TO nepexoAHM K rrJraHHpOBaHHrO peMOHTa rperbefo
arpenara.  B r IporHBHoM Cryqae npoAonxaeM npocMorp Aar
BbrBoAa B peMoHT BTOpO|O anperara.  B rou c"[yqae, KofAa
npocMorpeHbl Bce Aarbr,  a peaJrH3yeMofo nJraHa peMoHTa Her,
Heo6xoAHMo BosBparnrbcf l  K npeAbrAyureMy arperary (e tou-
xy xto)) Lr Ha oroM ypoBHe BerBJreHHr npoAoJrx(Rrb paHee Ha-
qaruri a:g.aJrvrs Aar BbrBoAa B peMoHT sTOfO afpefara.-B uaruena
npHMepe raKoBbrM fiB,rrflercfl nepBbrfi arperar.

Ecna B 3aAaqe rpe6yercf i  BbInoJrHHTb He oAHo, a HecKoJIb-
KO OfpaHHqeHHfi ,  lo or6pacbrBaHHe BerBr4 seo6xoAHMO npoHs-
BoAHTb npn HapyueHHH xorf f  6or oAHoro orpaHHqeHHfl .

Burueon wcattafl. npoqeAypa rapaHrHpyer HaxolKAeHHe Ao-
nycrHMoro rpaQuxa BbrBoAa B peMoHr afpefaroB, ecJrH TaKo-
eol i  cyutecrByer,  B nporHBHoM c/ryqae ycraHaBiTHBaercn Qaxr
HecoBMecrHocrn 3aIaHHorl  cucrelwbl  onpaHHrreHar?.

l locne roro rax HartAeH Aonycrnlrnr? rpaQux peMoHroB,
[epeXoAHM K 3Ta[y onTHMH3aL\HH, cyTb KoToporo 3aKJIIoqaeT-
cfl B Haxox<AeHHH noc/IeAoBare/IbHocrll AonycrHl\{btx peureuufi
c MoHoroHHbrM y. f iyr{rxeHneM qe"[eeor l  QyHrqun. Aocraraercf l
3TO 3a Crler HCrrO/Ib3OBaHHfl  KpHTepHfl  OTCer{eHI4f l  eereeft  no
ueneeof i  QynxuHn.

K p a r e p u l ' r  o r c e q e H H f r .  B a p H a H T o B  n o  r { e J r e -
s o f i  Q y H K t { n u .  f l p a u e u ,  q r o  H 3 B e c r e H  u e x o r o p l r i l  A o -
r lycruMbrui  rpaQnx peMoHroB Jc* co 3HaqeHHeM ueneeor i  QyHx-
I { t tH  norepb A^ . f lonoxaM,  r {To  l ,ns .  I  a rperaToB nJraH BbIBoAa
B pei l {oHr y iKe cocraBJreH ( l<m) H TeKyuree 3FraqeHne r{eJre-
eol i  Qysrrrr , tn,  orpaxiarctr lee cvMMapHbre norepH B cncreMe B
pe3yJbrare BbrBoAa srHX arperaroB B pevroHr,  paBFro U. f lc t to,
r{To BbrBoA ocraBrrrHxcfi (m - l) arperaroB nprrBeAer ro"rrbKo
K yBernqeHHro erof l  QyHxqprn norepb. I {ec,rox<Ho oqeHurb re
NrHHHI,ra"rrbHbre [oTeppr,  KoTopbre 3aBeAoMo rrof lBf lTcf l  B CHcTe-
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Me npH BblBoAe ocraBlr lHxcf i  arperaroB B peMoHT:

LU,ni ,
E

rAe [  -  uouepa arperaroB, AJtfr  Koropblx I I rsH peMoHTa He
onpeAeJreri.

Tar l ipt  o6pasovr,  nrc6oe AonycrgMoe peIIJeHHe, Koropoe
MolKHo 11o1ytlf iTb B [pOA6,'I)KeHHH BeTBJIeHHfl, 6-Vlet HMeTb
fioTepu He MeHbtIIe, qeM y{A,g*t". C"{eAoeaTe,'IbHo, Bblno;lne-
Hr{e ycJroBHfl

g!!* .n>A" (  10'4)
r r  qA1^  Fqner r ,Tr r r r l  . r ^ rn  uTr r  r rnnnn n l Ic t rF I t le  BeTR. I IP .HVI f l  He co I ieD-

A q v l  l q y q ^ r r I l ^ v  r v ^ v t  ^ ^ r v A v e - r r  - - - - I

x ( H T p e l u e l { H n f l y r l u e , q e l { x , L l , 3 H a q H T , p a c c M a r p n B a e M a f i
BerBb AOJIX{Ha 6ltrr or6poruega. B o6urefi rpoueAype BerB"Ie'
HHfl. [pOBepKa OnHCaHHbIX BbliIIe Kpl.ITepHeB npoH3BoAHTCfi
fioc,' ieAoBaTeJIbHo: cHarlaJra HcnoJlb3yeM xpu'repur? orceqeHufi
eereeft  f iO OrpaHHr{eHH.aM, nOTOM, eC.[H BSTBL, F{e Or6pOUeua,
npoBepfleM Kparepufi no Ue,,IeBoft QyHxUlIH. Ecnn He yAoBJIer-

Boprercf l  xorf  6u oAuo H3 orpanuueuut l ,  nepexoAnM K Lac'
cMorpeHHro c,rreAyroil{er? Aarbr BbrBo/ta Ha roM }Ke _ypoBne. flpn

BbInoJrHeHHH ycJIoBHs (10.4) B cHJIy npaBH.rIa 2 repexoAuM
cpa3y Ha npeAblayurut:t ypoBeHb BerBiIeHHfl.

f l y t n  y c K o p e H H f r ,  n p o q e c c a  o n r H  M H 3 a u l I f i .
i lpn 6o.nnuOivt t luc"rte peMoHTHpyeMbIX arperaToB H KO,tlHr{ecT-
Be pacqeTHblx HHTepBaJOB MoiKeT norpe6oBaTbcq npocl t {oT'
perl 6o"rlruoe rIHc,'Io AonycTHMbII perueunfi. B cBfl3n c grHM

BO3HHKaeT saAaqa HaXoiKAeHHq oIITHMaJIbHoro nJIaHa 6onee
KopOTKHM nyTeM. I^nq pe[IeHHti arOti 3anaqkl npeAJIaraIoTCfi

ABe CXeMbI.
l .  Kax4oe noci leAylou{ee AonycTgMoe peueHge HcKarb I IpH

yc,/ ' IoBHH, I ITO OHO AaCT CHHIKeHHe [oTepb Ha HeKo' , l 'opoe 3Ha-
rIeHHe A, xoropoe Mot*(Ho 3aAaBaTb rIocTofHHblM' MoiI{Ho BbI-
r l t rcJrf lTb B npoqecce pacqeTa. Ans 3Toro seo6xoAHtvto BHecTH

B (10 .4)  Aoror IHeHHe
g I Lg",,n) ! l* -4,

fAe

A = : -  a *  o ,  a > 0 .
r 0 0

2. Vlcwa'rb onTnil{anbHoe peueHlle 3a1aq4 cnoco6o,ll f iOC,,'Ie-

AoBaTeJIbHoro yToqHeHHfl  rpaHlI I I  ero pacnoJloixeHl l f l .  I lycrn

amin- MHHII tv la/ tbHble norepH, Koropble Iv{oiKHo 6l t  u l rerb,  ec-
jtLI 6W no3Bo"rirf l", ' ia CI{cTeMa OrpaHHqeHHfi. Ey4ervt nOIb3OBaTb-
c f l  (10 .5)  ,  Ho B KaqecrBe A eogn,veM

(  I  0 .6 t
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1
A - -

2
U* -  U^i) .



Ecnu HaftAercff AoflycrnMoe sHartrenne,
noTeptr uorn HaxoAflT B npeAeJlax

Umin l ! on r ' l - | / *  _L ,

A*  -  L1 !  on ,  1A*  .

TO ONTHMAJibHbiC

(  10 .7 )
B npoTHBHOM C.rryqae

; ; ; " ; ; ;;; 
^' 
i 6 . r "' " #;' " io.i" ; " l',ili'*' u rl I o J "' JJiiirl";

3aAaIsH.
Bl iureueJioxeul tut? anroprrrM cocraBneHnf l  onrxMar,rbHoro rpaQnxa nsr-

BoAa B KanHTar'lbuntii pe:rtoHT rllApoarperaroB Ha ocHoBe ilreroAa sereert Ii
rpaHnr{  6nr pea"nn3oBaH B BrrAe naurussoir  nporpaMrvrbr nnpA.

C noMourblo erot : t  nporpaMl\rb l  npoBoAHnHcb aKcnepuMeHTanbHbre pac-
qerbr onrr.rMaJrbHoro nJraHa BbiBoAa B peMoHT rnApoarperaroB peanluofi
sHeprocHcreMbr. l l.uaHnpoaaHlre npoBoAfinocb AJtfr. neplroAa ffHBapb - Ae-
xa6ps c pas6neuHeM nepHoAa KaK Ha i l Iecf iqHbre,  TaK H Ha He.(enbHbre pac-
qerHble Hr{TepBanbr (npe, te lonoe qucno peMoHTHpyeMbrx arperaroB 6lrao
15, npeAerbHoe qucJro pacr{erHbrx rrHTepBa"ToB-52).  f lo" , rHo. rp"rr"  pacrrera
cocraBuno 5-15 r l rnH Anf i  3BM M-22O,r .ns 15 arperaros H 12 l rHrepnaaos
HnH uJecrI I  arperaroB npn 52 l rnrepnanax.  f lpn erou ) f iecrKaf i  uJtw, uao6o-
por, cao6or:f,ag. clicretua HaJ'Io)KeHHbrx orpaHriqeulrir cyulecrBeHHofo B"Tr.tffHHfi
Ha BpeMfl  pacqera He oKa3brBaer,  TaK KaK B nepBorvl  cnyqae pa60taer npe-
HMyuIecrBeHHo KpHTepnlt orceqeHHfi no orpaHHqeHHflrvr, a Bo Broporvt - Kpu-
repi l f t  orceqeHHfl  no qeneBoft  QyHxuuu.

ConoctaeaeHHe HaqaJ' IbHoro H onrHMaJlbHofo nJIaHoB peMoHToB I IoI(a-
3aJTo, r {To OIITHMH3auHoHHbtt t  a,r ropurM no3BoJIHn coxparuTb norepl{  gHep-
rHH B CrrCTeMe, AaB npH eroM 3KoHOlrnqecxur i .eQQexr nopf iAKa 40 r t rc.  py6.
B  ron .

flparrHuecxne pacr{erbr no flpe,1,;roixeHHorlry anropHTil{y olrrlMH3auun
nJraHa pelroHToB f l l .x ,poarpef  aToB noKa3anH crelynulee:  ero AocTaTOqHO
6ucrpyro cxor l l tv locrb K o[TH]Ia"rbHo]ry peueHnro,  HaAe)KHocrb H yHHBep-
caJ'IbHocTb .u,,.rfi yqeTa pe:fintvrHbrX H peMoHTHbrX OrpaHtiueHlitl, npocToTy tl
y4oScreo anropHTMH3arIHtr  npH cocraBJreHHH MaTUHHHbTX I IpOf paMM Al t f l
3BM, AocraroqHo Nran,vrc f la l r f lTb OBM, Heo6xoAlruyrc nprr  npoBeAeHnr4
DaCqeTOB.
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EE|EHP{UI BACH"IIbEBI.Iq UBETKOB,
TATbfi HA MUX.AHNOB H..1. A"rlfl 6bITIIEBA,

JIEB TPHTOPbEBHq NAP@EHOB

Onrnuanr.nble p€tKHMbr r[Apoo.rlexrpocranqufi
B gHepreTHq,ecKHx cHCTeMaX

Pelaxrop C. E. E,naxoacr:urt
Pe,lamop HaAarerbcrsa T. II. forilau

XyAoxecrsegguft peAaKTop E. H. Tg*tttu
Texnn.recxgfi pe4axtco L C. Coaoaoeea
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I{E Nb 3'i29
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9ueproarounsAar, l l3ll4, Mocr.ua, i!1-114, IXlnroeosa-f, na5., l0
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