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A Ko c X 1 (j = 1 .n.o l) ce 03Ha'IaT e.neMeHTttTe B'bB sxo.n.a Ha TpaHc­
¢opMHpam.aTa CHCTeMa peqeH 6aJiaHC, TO H3XO!J;'bT - npouec'bT peqeH 
OTTOK, MO>Ke ii;a ce 3anmue no cneii;mrn Ha'mH: 

(I) [Q(t):tETJ=S[X1 (t), X2 (t), .. .• Xi(t):tETJ. 

Cl>yHKU.IHITa S npeii;cTasmrna CTPYKTypaTa Ha TpaHccpopMHpam.aTa 
<!HCTeMa 11 HeMHHSIT BHA e OOCT051HeH, _aKo KOMnJieKC'bT OT YCJIOBH51 He ce 
npoMeHSI. 

np11 npOMeHJIHB KOMOJieKC OT YCJIOBU51 paBeHCTBOTO l MO>Ke ,na Ce 
3am1we BbB s11.n;a 

(2) [ Q (t): t E T] =IS (t): t E T][X1 (t), X 2 (t), ... , X 1 (t): t E Tj, 

T. e. cnpyKTypaTa Ha TpattccpopMupam.arn CHCTeMa ce H3MeH51 c speMeTo 
H npouec'bT peqeH OTTOK He e .nonycTHMO .n;a c~ pa3rJie:>K,na KaTo cTa­
U.HOHapeH B KaKbBTO 11 .n;a e CMHC'bJI. XapaKTepttCTHKHTe Ha npoueca 
Q(t) 3a onpe.n;eneHa S(f) npe.n;cTasmrnaT TaKa HapeqeHtt51T HapyweH pe­
)KHM Ha OTTOKa . 

.IT.oKOJIKOTO .n;o MoMeH'l'a BH)J.'bT Ha S(t) He Mo:>Ke .n.a ce onpe.n.eJIH c'hc 
3a.n.0BoJittT.eJ1Ha ToqHocT, ue.necoo6pa3Ho e .n.a ce 113non3ysa CTPYKTypa 
Ha BO.!J.HOcTonaHcKaTa cHcTeMa. AKo c Q1 (t) (j = 2 .n.o l) ce 03HaqaT 
KOMilOHeHTHTe Ha CHCTeMaTa H c Q1(t) .,ecTeCTBeHHHT OTTOK" 3a pa3rJie­
)K,l{aHH5! CTBOp, TO 

(3) [Q(t):tE T]=[S1 (t):tE T][Q1(t), Q2(t), ... , Q1(t):tE T], 

T. e. KaTO BXO,ll. Ha TpaHccpopMHpam.aTa CHC.TeMa ce B'bBe:>K,naT B T03H 
CJiyqae npouecHTe, OTroBapSllll.H Ha pa3JIHqHHTe BO,ll.OH3IlOJI3YBaHHSI H 
BO,ll.0IlOTpe6JieHHSI. . 

3a S (t),pecneKTHBHO S1 (.t),Mo*e .n.a ce npHeMe,qe ce H31\ieHSI .D.HCKpereo 
HJIH e IlOCTOSIHHa 3a IlOCJie.D.OBaTeJIHH nepHO.!J.H !1T. npH Ta3H IlOCTaHOBKa 
xapaKTepHCTHKHTe Ha Q(t) ce OTHaCSIT 3a cepHH C'bCTOHHHSl,KOHTO 3anoqsaT 
npH 'ecTecTBeH KOMnJieKC OT ycJIOBHSI H 3aB'bpUIBaT (aKo TOBa H3o6w.o 
MO/Ke .u.a CTaHe) Tora.Ba, KoraTO OKOHqaTeJIHO ce 3acTpOH C'bOTBeTHHSIT 
so.n.oc6opeH 6ace0H. QqesH.U.HO e, qe ce npeMHHasa OT e.n.ea eaqanea 
CTPYKTypa Ha TpaHccpopMHpam.arn cHcTeMa S(L\1T), BaJIH,nHa 3a .no­
crar'bqHo .ll.'bJI'br MHHaJI nepHo.n;, npe3 MHO:>KecTBo S(li;T) sa orpaeHqe. 
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HH ~;T., 3a )l.a ce 3aB"bpum c S(~nT), BaJIH)l.HO 3a )l.OCTaT'h'IHO .ll'hJI'hr 
6'h)l.em. nepHOJI.. nopa1m sepo.HTHOCTHHH xapaKTep Ha npoueca Q (t) He­
roBHTe xapaKTepHCTHKH TpH6Ba .u.a ce noJiy'laT c BaJIH)J.HOCT 3a Heorpa­
HHlJeH nepuo.u. OT speMe H KoraTo S HJIH S1 ca nocTOHHHH 33 orpaHH'le­
HH ~T. Ha KOHTO 0TfOB3pH C'bOTBeTHO orpaHH'leHa no o6eM HH<f>opM3UJUI. 
OT TOSH cpaKT npoHSTHtiaT HaH-c'hm,ecTBeHHTe TPYAHOCTH npH u3yqaea­
He Ha HapyrneHHH pe)KHM Jfa OTTOKa. 

KoraTo ce HSCJie)J.Ba HapyrneHHHT pe:>KHM Ha OTTOKa, ca HaJJHue 
C'blll,HTe cnyqau, K3KTO npH ecTeCTBeHH.H - HaJIH'IHe, He)J.OCTaT'btIHH H 
JIHnca Ha ,11.aHHH. npH )J.OCT3T'b'IHO e,ll.HOpO)l.HH (sa .IlOCTO.HHHa CTPYKTypa 
Ha TpaHcclJopMHpam.aTa CHCTeMa) Jl.3HHH xapaKTepl,CTHKHTe Ha OTTOKa H 
KpHBHTe Ha o6esne'leHocT ce noJiyllaBaT no nosHaTHTe cnoco6H. Tp.H6Ba 
o6aIJe JI.a ce BHHMaBa c H36opa Ha H3llHCJIHTeJIHH.H nepBOJJ. nopa.11.u MHoro­
o6pasHeTO B ,11.eHCTBHeTO Ha Hapyrnasam,HTe pe:>KHMa Ha OTTOKa C'bOpb­
:IKeHHH H CHCTeMH. 06HKHOBeHo np1rnaraHHTe MeTO]J,H sa oueHKa Ha TO'l­
HOCTTa Ha Ilt>JiyIJeHHTe CT3THCTH'lecKH napaMeTpH MoraT Jl.3 Jl.OBe,ll.aT Jl.O 
rpy6o clJopMaJIHH saKJIJOlleHH.H. HanpnMep, aKo ce npHeMe, qe 3a p. l1c­
K"bp npH rp. HoBH l1cKop H p. PocHua npH BoJJ.oJieii cJieJJ. BJIH3aHeTo s 
eKCilJIOaTaUHSJ Ha BO.D.OXpaHHJIHlll,aTa ,,l1CKbp" H ,,AJI. ~TaMOOJIHikKH" 
CTPYKTYPHTe Ha TpaHc<f>opMHpam.HTe cncTeMH ocTaBaT nocToSJHHH, no 
)l.3HHHTe OT C"bOTBeTHHTe nepHO)lH (20 H 25 ro.n.HHH) MoraT JI.ace npecMeT­
HaT napaMeTpHTe Ha roJJ.BlllHHSJ OTTOK. C'hOTBeTHo ce noJJy'IaBaT Koeq>H­
UHeHTH Ha BapHaUH.H 0,219 H 0,609 H rpernKH Ha cpe.D.HHTe CTOHHOCTH 
4,9 H 11,3%. PasJIHKaTa B noJiylleHaTa TO'IHOCT Ha cpeJJ.HHTe cTOHHOCTH 
Ce OOYCJiaB.H npeJJ.H BCHtJKO OT xapaKTepa Ha HapyruaBalll,HTe C'bOp'bmeHHSI, 
eJJ,HOTO OT KOHTO e MHOfOfO.!l.HllleH H3paBHHTeJI c MaJJ'bK npoueHT Ha 
6e3B'b3BpaTHO H3IlOJI3yBaHH BO)J.H, a .n.pyrOTO e cesoHeH uspaBHHTeJI c 
rom1M npoueHT Ha 6esB'h3BpaTHO usnoJisysaHH BOJl.H. AHaJIH3'bT Ha ro­
.llHWHH.H OTTOK, npuse.n.eH K'bM ecTeCTBeHO C'bCTO.HHHe, IlOKa3Ba, 'le cpe,ll.­
HHTe CTOHHOCTH ca onpe,11.eJieHH c IlO'ITH eJJ,HaKBa TO'IHOCT, HO OT MHOfO­
BO.D.eH Henpe.n.cTaBHTeJJeH H3tIHCJlHTeJieH nepHO.D., T. e. )l,aHHHTe ca HeJJ,o~ 

CTaT"b'IHH. 
KoraTo .naHHHTe ca He,11.ocTaT'bllHH, Mo:>Ke .na ce npoueJt.Hpa no .n.sa 

HallHHa B 3aBHCHMOCT OT TOBa, ,ll.3JIH e Il03HaT HJIH He TeopeTH'IHHflT MO­
JJ,eJI Ha 3aKOHa Ha pasnpe,ll.eJieHHeTO. npH TI03HaT MO.D.eJI e B"b3MO>KHO 
xapaKTepHCTHKHTe .n.a ce onpe.neJJHT c noMOW.Ta Ha TeopH.HTa sa nony­
qaaaHe Ha MoMeHTHTe Ha cecTeMaTa, llH.HTO.CTpyKrypa e HsBecTHa. Kou­
KpeTHO sa cJiyqaii H3BecTHO e ypaBHeHHeTO, CB'bp3Bam,o KOMilOHeHTHTe 
Ha BO,ll.HOCTOllaHCKaTa CHCTeMa; 

(4) Q=S(Qi. Qz, ... ,Q,). 

MeTO.!l.'bT ce C'bCTOH B pa3JiaraHe Ha <l>YHKU,H.HTa Q(Qi. Q2, .. .,Q,) 
B MHOfOMepeH pe.n. Ha Teii:JJop B TO'IKHTe, B KOHTO cJJyqaii:HHSIT napaMeT'bp 
OT BCflKa KOMilOHeHTa B3eMa CTOHHOCTHTe Ha MaTeMaTHqecKaTa Ha)l.e:>KJJ.a, 
,llecnepcHflTa H T. H. CoorBeTHHTe ¢opMyJIH ca JJ.a.n.eHH KaTo npHJJOlKeHHe 

.. 
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t . 3a cnyqaeTe Ha HeKopeJIHpaHH H KOpeJIHpaHH KOMTIOHeHTH. IlpH JJH­
HeHHa 3aBHCHMOCT Ha Q TeXHH.HT BH)l e ~Ha'IHTeJIHO no-npocT • . 

npttnaraHeTO Ha H3JIO>KeHaTa MeTOJl.HKa ce 3aTpy.llHHBa, KOfaTO 
BO.llOIIOTpeOJieHHeTO ce o6e3neqaaa B 3aBHCHMOCT OT npHTOKa, a oceeH 
Tosa ce npe.nnonara nosHaBaHeTO Ha TeopeTH'IHH.H 3aKOH Ha pa3npell,e­
.rceHHe, .KOHTO 3HaqHTeJIHO MO>Ke )1.3 Ce pa3JIH'laBa OT T03H npH npe}J.XOA· 
HaTa CTPYKTypa Ha cecTeMaTa. 

I.(enecoo6pa3HO e 3a UOCTpOSIBaHe Ha KpHBHTe Ha o6esne'leHOCT npH 
Hapyw:eu pe:iKHM .na ce npHcnoco6H MeTO.l{'bT, .n:a.n:eH B (1), no nopaAH 
ocooemrn xapaKTep Ha 3a.naqaTa e Heo6xo,n;HMo .na ce B'bae.n:aT uaqaJIHH 
H rpaHHllJIH ycJIOBHH. 

IlpH sa.n:a,neHa cpyHKUHH Q= S1(QhQ2,. ..• Q1) sepoSITHOCTTa Ha He­
n peemueHHe p(Qk)=p(Q< Qk) MO:>Ke .na ce H3pa3H KaTO l-KpaTeH HHTe­
r paJI OT MHOfOMepHaTa J{HcpepeHuHaJIHa BepoHTHOCT Ha apryMeHTHTe Ha 
3alJ,a.1teHaTa <l>YHKUHH 

(5) p(Qk)= ff· .. ftCQ1.Q,, ... , Q,)dQ,dQ2 ... dQ1. 

!.!(Q<Qkl 

r . A. AneKceeB [l] B Ka'lecTBOTO Ha HOBH npoMeHJJHBH B'LBe>K,IJ,a 
Re3aBHCHMHTe paHrOBH HOMepa, T. e. yc.rcoBHHTe eepo.HTHOCTH Ha Henpe­
BHW:eHfle 

(6) P1 =P1(Q1), P2=P2(QlQ2), · · ·• P=p (Qz!<Ji) • 
H npeo6pasyea <f>opMyna 5 s • 

(7) ' P(Q11)= ff ... f dP1dP2 ••• dP,. 
D(Q<Qk) 

HoBHTe npoMeHnHBH ca pa3npe.ZJ.eneHH paeHoMepHo s l-MepeH 
e,IJ,HHHqeH Ky6 c IlJl'bTHOCT Ha eepOSITHOCTHTe 

(8) /*(Pi, P2, ••• , P1)= 1, 
.• 

6naro,1J,apeHHe Ha KoeTo 3a onpe.nens1He Ha HHTerpanHaTa KpHea Ha He· 
npesuweuue MoraT JJ.a ce H3DOJJ3y&aT paBHOMepuo pasnpeJ.{eneHH cny­
qaA:HH qucna (Mero.I{ MoHTe Kapno). 

BceqKff KOMrioHeHTH Ha BOJJ.HOCTOll3HCKaTa CHCTeMa ca cny11aAHH 
npouecu. XapaKTepucTHKHTe ua e.ZJ.Ha 11acT OT THX ce onpe.nenHT oT npu­
poJJ;HHSI KOMilJICKC OT ycJJOBHSI, a Ha J.lpyra H OT COUHaJIHH ff HKOHO• 
MHqecKH q,aKTOpH. 3a onpocT.RBaHe Ha MO.l{ena saBHCHMOCTTa (3) MO>Ke 
JJ;a ee npeJ.{CTaBH B~B BH}.la 

l q 

(9) Q(t>= IQ; ct>+ I Q1(t), 
1 . l 
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T. e. 3a cnyqaiiHH npouecH ,lla ce npHeMaT caMo n'hpBHTe OT cnoMeH3Tll'" 
Te, a 1hopHTe JJ.a ce onpe.11.eJUIT B 3aBHCHMOCT OT HallaJIHHTe H rpaHHIJHHTe 
ycnoBHH no onpocTe1rn cxeMH. IlpH Ta3H nocTaHoBKa nopa.ztH xapaK­
Tepa Ha 3aJJ.allaTa ToqHocTTa HHMa oco6eHo .zta nocTpa.11.a. 
q HcneHoTo pemeHHe ce peaJIH3Hpa s cJie.ztHaTa nocne.ztoBaTeJiliocT: 

I. IloJiyqasa ce cTpyKTypaTa Ha BO.ztHocTonaHcKaTa cHcTeMa KaTo 
ypaBHeHHe OT BH.lla Ha (9), OTHacsnua ce 3a nepHo.u.a ~ T, c DOCTOSIHeH 
KOMnJJeKC OT ycnoBHSI, 33 KOHTO ce TbpCH KpHBaTa Ha o6e3nelleHOCT. 3a 
KOMOOHeHTHTe Ha CHCTeMaTa, npHeTH sa cnyqaHHH npou.ecH, ce nocTpo.11-
BaT 6e3yCJJOBHHTe KpHBH Ha o6esnelleHOCT. 

2. 3a.ztaeaT ce Ha11aJ1HHTe H rpaHH'IHHTe ycnoeHH e 3aeH·cHMOCT OT 
CTPYKTypaTa Ha BO.ztHOCTonaHcKaTa cHcTeMa H C'ho6pa:>KeHHHTa 3a onTu­
MaJ1HOCT npH H300JI3YB3He Ha BO.ztHHTe pecypcH. 

3. 3a KoMnoHeHTHTe OT n'hpsaia rpyna cJJe.ll no.ztpe.>K.ztaHeTo HM no 
3HaqHMOCT no OTHOWeHHe onpe,!1.eJIHHeTO Ha Q(f) no MeTO.ztH, .u.a.11.eHH 
B [l], ce noJJyqaeaT ypaBHeHHHTa Ha HOpMaJIH3HpaHaTa perpecHH 

" 
(10) U1 =a2'l.U1 

Us= U.31U1 +a12Ut 
U, =a11U~~+·~~~ii~+ · ·~ ·-... ~ .. ·+ ·~~:·~~1 U1~1 

H cpem10KBa.llpaTH'IHHTe OTKJlOHeHHH 

{11) _ S1=+J1-R1 , 
K'b.lleTo R e Koeqmu.HeHT'bT tta MHO:>KecTBeHa KopeJiaUHSI, · all ca 
Koe<t>Hu.HeHTHTe Ha perpec1rn H u j - HOpMaJIH3HpaHHTe npoMeHJmBH. 

4. feHepHpaT ce B EHM HJIH ce B3eMaT OT Ta6nHu.a c paenoMepHo 
pa3npe.11.eJieHH cnyqanHH qffcna M H36opa OT no l c'htleTaHHH Ha HE!3.a­
BHcHMHTe paHrOBH npoMeHJIHBH 

(12) {P1, ••• P1) 1, (P1, •.• , P,)2, ••• , (P1 ... , P1)M 

(npH cnaaeaHe ea ycnoeHeTo M~!vl, K'bJI.eTo Ne 6posn Ha 11.11eHoeen 
B pe.llOBeTe OT D'bpBaTa rpyna. 

5. 3a c.11y11aHHHTe KOMDOHeHTH OT H3pa3a (9) c DOMO~Ta Ha y~a-
HeHmr (10), H3pa3HTe . 

P1 -Pu· Q1=F(P1) 

(13) U1 = U2+StF(P2), P2='P(U2), Q2=F(p,) 
·u;~ .. a;+·si{P,):···· p>~~-cij;);··Q~-~F(I;» 

H T86JIHQa C'bC . CTOHHOCTH 3a KB8HTWIHTe HS HOpMaJIHaTa HOp11Hpaua 
HHTerpanua <l>YHKUHH Ha paanpe.11.eneHne ce npecMHTaT 1\1. rpyna OT no 
l c'bqeTaHHH 

(14) (Q1, • · : , Qz)1, (Q1, · • · • Q1)2, · • • • (Q1, · • · • Qz)M· 

J13qHCJIHBaT ce CTaTHCTHqecKHTe xapaKTepHCTHKH Ha nonyqeHHTe 
l peJ.la H ce cpaBHBBaT c Te3H Ha H3XO~HHTe pe.ztoee. AKo pa3JIHKHTe ca 
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ffe3HaqHTeJIHH, MO.zte;rnpaHeTO e H3B'bpUieHO .zto6pe, B npoTHBeH cnynl 
TO ce flOBTapSI. . 

. 6. Or TaKa nonyt1eHHTe CTOHHOCTH c noMOmTa Ha ypaBHeHHe (9), 
K3TO ,ce O"f'IHTaT HallaJIHHTe H rpaHH'IHHTe ycnOBHH H C'bo6pa:>KeHHSITa 
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C1Jn r . I. I(p11Ba Ha 06e:1ne'leHocT Hap. l1cKbp npH I(yp11.110 (HoBH HCK'bp) npa:un110 
Ha HapyweHue 1975 r. 

1 - ecncne• OTTOK; 2- per•CTP•P•H OTTO• C.111.111 1956 r. 
F i g. l. Suu pply rnrve of the Iskar river near Kurilo with violated level in 1975: 

I - natural flow, 2- re2lstered flow after 1958. 

33 OilTHMaJIHOCT, ce npecMHT8T <i.. fi2····.ii.M H c T8K8 nonyqeHHTe 
CTOHHOCTH ce onpe.ztenHT xapaKTepHCTHKHTe Ha OTTOK8, nocTpOSIBa ce 
eMnHpHllHaTa Kpnea Ha 06e3net1eHocT H ce T'hpcH no.ztxo.11.HmHsi u Teope­
TH'leH MO)J.eJI. 

KaTo ce H3non3yBa H3no.>KeHaTa cxeMa, e nocTpoeHa KpHeaTa Ha 
06e3net1eHOCT Ha ro.11.nwHHH OTTOK Ha p. 11cKnp npH Kypuno 3a HHBO Ha 
BO.llHOCTonaecKaTa cHcTeMa 1975 r. Ha qrnr. l 3ae.ztHo c Ta3H Kpnea ca 
}.\a,!l.eHH H KpHBHTe Ha ecTeCTBeHHSI OTTOK H Ta3H nocTpOeHa no )1.3HHHTe 
OT Ha6n10.zteHHS1Ta cne.zt 1956 r. 

OT H3JIO>KeHaTa TeopeTHllHa nocTaHoBKa 3a pernaeaee Ha npooneMa 
H npose.11.eHHSI 'IHCJleH eKcnepHMeHT MoraT .na ce HanpaBHT CJle,llHHTe no­
B8>KHH H3B0)1.H: 

Onpe.11.eJIHHeTo Ha xapaKTepHCTHKHTe H KpnsaTa Ha o6esneqeHOCT 
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Ha OTTOKa npu Hapyweu pe:lKHM He e llHCTO XHJJ.POJIO:H<Ka, a ' e H B0,11.HO-
CTOnaHCKa 33Jl3'13 C'bC 3H3llHTeJIHa CJIO>KHOCT. . . . 

:Sa3oea xapaKTepHCTHKa e OTTOK'bT npn Il'bpBOHallaJieH IlOCTO~HeB 
KOMn.neKC OT ycJIOBHH H H3CJieJJ.S3HHHTa B'bpxy ecTeCTBeHH.H pe:Hn rn BH­

uarn w.e 6'hJ1.aT oT c'hw,ecTBeHo 3ua11euue. Toea e eaJIHJJ.HO B ow,e no-ro­
JIHMa CTeneu 33 CTBopoee, B KOHTO HHMa x. M. CT3HU.HH. 

TollljlOCTTa Ha nony11eHHTe pe3yJITaTH ocseu OT cpaKTop1ne, . KOHT<? .B 
onpe.1teJ11)T npH Hapyweu pe>KHM Ha OTTOKa, 33BHCH H OT: TO'lHOCTTa~ c 
KO.SITO ce npHBe)l{,/l.3 OTTOK'bT K'bM ecTeqeeuo C'bCTOHHHe, TO'lHOCTTa, c 
KOHTO ce onpe}l.eJIJIT KOMilOHeHTHTe ua BO}l,HOCTOil3HCKaTa CHC1'eMa, B'b­

BeJJ.eHHTe H3113JIHH H rpaHHIJHH ycJJOBHH H CB'bP3133HeTO HM c BO.ll.ODOTpeCS­
JieHH.ffT3 H BO)t0IlOJI3YB3HHHTa. 

JIHTEPATYPA . 
J. An e K c e e e , r. A. , 06'beKTHBHblC MeTO,llhl Bb1pae1111ea11H11 H uopMa.nHs a­

D.HH xoppe.llllUHOHHblX CBll3eit. fH,llpOMeTeOH3,llaT, Jle11H11rpaJ1, 1971. . 
2. Ma 11 A a A :iK He B, ,ll,. A . Onpe.11.en11He Ha xapaKrcp11cTHKHTe 11a' ce3oHHH• 

H f OJIHWHHll OTTOX npH 11apyrne11 p e:iK HM. XH,llpononrn H MereopOJJOTHB, K)l.. 6. 
1973. 

nPl1JIO)l(EHl1E l 

ct>opMyJJH aa H3'111CJlll118He Ha napaMeTpHTe Ha OTTOKa 
np11 uapyweu pe>KuM H nooeaTa CTpyxTypa 

Ha BO,llHOCTOnaHCKaTa CMCTeMa 

I. CnyllaH: aa neKopeimpaHH 1.1neaoee H npeHe6pereaRe ea qneaose­

Te OT peAa Ha TeHJIOp c nopRJJ.'hK, no-BHCOK OT BTOpH: 
CTpyKTypa Ha BOAHOCTODIHCK3Ta CHcTeMa B o6w. BllJl -

( 16) Q=S(Q1, Q2 • • •• , Q,)-, 

(17) 

(18) 

MaTeMaTH'leCKa H3AClKJl3 -

1 
M(Q)=S[M(Q1)+M(Q2)+ ... +M(Q,)J+ 2 

JlHCncpcHR -
I ( dS 2 

ol (Q)= ~ iJ Qi) cr2 (Qi); 
l=I 

Koe<t>•UHCHT Ha sapHaUHR -

1 . / ' (as )2 
(19) Cv(Q)= M (Q) \j ~ -;fl)~ cr2 (Qi) 

1eoecpauaeeT Ha acH11eTpHR - -

12S_a2(Q;); 
"iQ; 

1 [ I ( iJ S )3 
(20) C,(Q)= C!(Q)M(Q)·- ~ .iJQ7 p.3(Q,); 

(21) µ3 (Q1)=C,(Q;)Cv(Q;)Q,. 

H. CJ1yqaA Ha KOpeAHpaHH 11J1enoae H npene6pereaue Ha 11neHoaeTc 
OT' pea.a Ha Teiinop c nopHJl'hK, no-aucoK oT BTOpH: 

11aTCllaTMqecKa HIAClKA3 -

l 

l "" dis 
(22) M(Q)=Q {M(Q,), M(Q1). •.• , M(Qi) 1+ 2 ,t(aQf 02 (Q;)+ 

iJ2 s +II H> .;an . M{{Q,-M(Q;)\[Qj-M(Q1)1}; 

i I 
i >I 
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,ll.HCnepcHB -

(23) 

\ 

I 

02(Q) = L (-:g, f cr2(Q;) +· 
i = I 

+2~~(:g;)( :g;)M{[ Q;-M(Q;)][ Qi-M(Q1) ]}+ 
l<J . 

' ( as ) ( ozs ) """"( a~-) ( iJ2S \ x + ~ oQ; oQ7 P.a(Q,)+ £..;f aQ; aQJ) 
/:I i=l=i 

XM{[ Q;-M(Q;)][ Q,- M(Q1) ]}+ 
+2~f(a~ )(a;;~~i)M {[ Q,-M(Q,>][ Q1-M(Qj>]}+ 

l=l=J 

+2~~L-:g,) ( 0~;!Qs )M {[ Q,-M (Q1>]x 
I j s 
l=l=J=l=s 

X[Qi-M (Q1)][Qs-M ( Qs)J }• 

a (Q)= +Jcr2 (Q) H C11 (Q)= ~~~)" 

' DETERMINATION OF RUN-OFF CHARACTERISTICS 
ND SECURITY CURVES IN THE PLACES WITH VIOLATED . REGIME 

D. Mandadjiev 

(Summary) 

The river run-off in certain places can be illustrated by the following formula: 

[Q(t):t~ T= ]lS(t):tE T](X1(t)'.X2(t) . . . X1(t):tE T] 

.. here X
1
(t) indicates the run-off meteorological factors (input) and S(t) the struc· 

I ure of the transforming •river basin' system. If all conditions undergo changes 
4 ~ a result of h?1man activities, S(t) will also be modified, i. e. a dynamic system 
" avail able. The characteristics of Q(t) for different S(t) are known as violated 
111 n-ofi regime. To determine S(t) is difficult. That is why it is reasonable to intro­
rluce the so-called structure of hydro-economic system S1 (t) and then Q(t) should 
h1• presented as a function of its components and the registered run-off; 

(Q(t): tE T]-(S1(t): tE T) [Q1 (t). Q,(t) . .. Q1(t): tE T]. 

Two variants are possible in the course of establishing the run-off characte-
11~ lics : a) when there are observation for a quite long period with a constant S1(t) ~ 
lo) when such observations are missing. The first case necessitates to apply conven· 
11onal methods for run-off analysis while the second one needs two ways of action: 
when we have in mind the theoretical low of run-off distribution and when we 
ue not familiar with it. 

The method's precision depends on the accuracy in defining the components 
uf hydro-economic system and registered run-off. 


