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RESUME 

Dans cet article !'auteur fait une courte analyse des conditions qui facilitent Je;. 
processus geocryologlques contempornins dans Jes zones alpine et subalpine de la Ril.1 
planina. 

Les processus geocryologiqucs dans ces deux zones se deroulent en ctroites inter­
actions avec Jes diffcrentes conditions de lithologie, de microtectoniquc, de gravita­
tion et surtout de climat de haute montagnc. 

En outre des clements de morphosculpturc pe1iglaciaire deja cites dans deux 
lravaux precedents, ]'auteur attire ]'attention sur trois nouvclles formcs periglaciaircs 
contemporaines, observees dans la Rila planina: 

I. Formes nivco-stationnaires de suffosion~ microdepression nivale de cretc. 
2. formes niveo-s tationnaires cryogenetiques=niche nivale. 
3. Formes niveo-gravitatives de corrasion et d'accumulation=railles d'avalanchcs. 
D'apres !es donnees asscmblces on peut distinguer dans cette montagne une zone 

de morphosculpturc periglaciaire active au-dessus de 1900m pour la partie du nord ct de 2000m 
pour celle du sud. Les rrocessus geocryologiques ct de gravitation joucnt un trcs gran<l 
rfJle morphogcnctique et transformcnt le modcle glaciairc du nfoplcistoccne clans les 
dcux zones de la Rila planina. On y tronve des formcs p(•riglaciaircs relicts, datant de. 
la fin du neopleistoccne et des tonnes pcriglaciaircs contemporaines. 
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XH,llPOJIO}l{l<A XAPAKTEPMCTl1KA HA fOPHOTO 11 CPE,llHOTO 
flOPE4ME HA p. OCbM 

n. neH'les 

X11.npoJIO}l{KHTe npoyqeaHHSI ca OT roJIJ:IMO 3Ha1.JeH11e np11 paaperuasa­
HeTo Ha Bbnpoca 3a ycemrnaHeTO Ha nJiaHHHCKHTe H IlOJiynnaHHHCKHTe 
aeMH B paii:oHa Ha Ope.n6anKaHa. 001.JTH e HeB'b3MO}l{HO .na ce Ha6eJIH3BaT 
MeponpHHTI1SI B onpe.neJieHO HanpaBJieHHe OT ceJICKOCTOilaHCKH 11Jil1 .llPYf 
xapai<Tep 6e3 KOHKpeTHH .n.aHHH aa BO,llHHTe pecypCH, Heo6xo.n;riMH aa Ha­
nosrnaHe, Bo.n;ocHa6.11.HBaHe, npoMm11neH11 HY*)l;H H .np. 

B OT.neJJ nBO)l.HO CTOIIaHCTBO" npH 0Kpb}l{HJ1H Hapo.n;eH C'hBeT B 
.Tloeeq e paapa6oTeH .nocTa no.npo6eH nnaH aa 11anonayBaHe Ha peIIHBTe 
11 rpyHTOBHTe BO)l;H. HHKOH OT Ha6eJISI3aHHTe o6eKTH B T03H BO,llOC'fOilaH­
CKH nJiaH ca Belle B npol.\eC Ha H3rpa}l{,n;aHe. TpJ:I6Ba .na oT6eJie}l{HM 06a1.Je, 
qe T03H IlJJaH e HaCOIIeH K'bM 113IlOJI3yBaHe Ha BO)l.HHTe pecypcH 113B'bH 
npoylJBaHaTa OT Hae o6JiaCT. Oopa.nH TOBa x11.npOJIO}l{KHTe paapa6oTKH aa 
nope•rneTo Ha p. Oc'bM Ha T03H oT.n.en ManKo MoraT )l.a HH noJI3yBaT np11 
H3Il'bJIHeHHeTo Ha nocoIIeHaTa no-rope aa.naIIa. 

OpoylJBaHaTa o6nacT orpaH11IIaBaMe B'hB Bo.noc6opa .no JloeelJ, 
T'bH KaTO B T0311 OOXBaT TH BKJIIOlJBa IlJiaHHHCKHH 11 nonynJJaHHHCKHH pe­
necp OT nopeq11eTO Ha p. OcnM. 

OJiaHHHCKaTa qacT Ha nopeIIHCTO 06xsa1l{a cesepHHTe CKJIOHOBe Ha 
TpoHHCKHH .ll.HJI Ha UeHTpaJIHa CTapa nJiaHHHa. Ta111 ca. pa3BHTH nOIITH 113-
l.\HJIO BO.llOC'60pHTe Ha 4epHH H 5eJIH 0C'bM .n.o CMecBaHeTO HM npH 
TpoHH. fJiaBHOTo eo.no.neJIHO 611JI0, KOeTo ofpa*.na OT !Of Bo.noc6opHaTa 
o6JiaCT Ha p. 4epH11 0C'bM, ce oqepTaBa B'bB BH.ll Ha nrnpoKa OTBOpeHa 
K'bM ceeep ,n'hra H ce MapKHpa c e.11.HH OT Haii-s11coK11Te B'hpxose Ha UeH­
TpaJIHHH 5aJIKaH: foJIHM KyneH (2168 M), (JleBCKH 2166 M),CapbKaJ:I (2227 111), 
KocTeHypKaTa (2038 M) H .np. Ha roJIHMO npoTe}l{eHHe TOBa aao6JieHO eo­
.no.nenHo 6Hno HOCH Ha~BaHHeTo "BeHI.\HTe" . K'hM ceeepoaana.n TO nocTe· 
neHHO ce CHHIUaBa .llOK'bM 1500-1600 M ( np11 B. )J{aJIHH c 1652 M, npH 
KapTanTene - 1611 M, 11 T. H.). 

3ana)l.HO OT TpoHHCKHH npoxo.n rnaBHOTO 61rno orpa»c.na OT IOf eo­
.noc6opHaTa o6JiaCT Ha p. 5en11 Oc'bM. TaM TO e 3HaIIHTenHo nO-HHCKo, 
HO CKJIOHOBeTe MY ce cnyll\aT cTp'bMHO, a Ha Mecrn (np11 KoaHTa cTeHa) 
11oqTH OTBeCHO K'bM cesep 11 !Of, nopairn KOeTO TO HMa HllHI03aHTeH 113-
rne.n;. B e.nHa qacT OT csoeTo npoTe}l{eH11e TO c 11asecTHO c uaaeaHHeTo 
nfOJIHMaTa IIJiaH111:1a". 

LJepHH H oeJIH 0C'hM 3ae,llHO C'bC CBOHTe IlpHTOI.\H ca BCeKJIH ,ll'bJI• 
OOKO CBOHTe )l;OJIHHH H ca pa31.JJieHHJil1 Cl<JJOlla Ha J'JiaBHOTO 6HJJO Ha pe­
.llHI.\a npo,n'bJiroBaTH p11.noee c npe.11.11MHO cesepo113TOIIHa nocoKa. OpocJie­
.nettH OT 113TOK K'bM aana.n, Il0·3HaIIHTeJIHH OT THX ca: )l 'b JI r 11 HT x p e-
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111• I, II 111\'(" l'(.'ll OT11343JIO c HMeTO ,,Jl.'bJlrH ,l(H.'I ", :1 CJIC Jl TOIJ:l l\aTO ,,3op­
lllll l p "1 ", KoiiTo 0T.n:em1 11ai1-ropHaTa •iacr 11a 11opl·11m•1·0 11a 1 lt•p111i OcbM 
111· t011n 11a roncMHSI £1 .zr.eceH np11TOK p. Kpai1os111ta; t1l•:1 11Ml1 111111nr pH.zr., 
i.111\ l'O l'll'h))3Ba BbpXOBeTe n11caHHSI KaMbK H l.>y1<011a MOl' llJl3 ( 1500 M) 
II 1·11y>K11 3a BO,l(OJJ.eJI Me>K.zr.y 4epHH 0C'bM H fOJie1m11 ,·, mrn npHTOK 
p. ) l(epasm1a; A 6 0 B p b T H c p e JI. H H JI. H JI, KOHTO 061110 OTJl<.'JISIT no­
JH'1111l'TO Ha p. }KepaBHI.{3 OT TOBa Ha p. oeJIH 0CbM ; pH.l('bT

1 
H3BCCT<.'ll OT-

113 '13JIO c HMero ,,Map K 0 B H n 0 p TH"' a CJie}l TOBa Karo "Pas1rn ,l(HJI u, 
l<O ih'o CJIY}f{H sa BOJlO,l(eJI Me>K.n:y npHTOI.{HTe Ha p. neJIH 0CbM - p. K11e>1<a 
H p. 3eJieHHKa; .n b JI r H HT p b T H c e p b 0 B Jl H JI, KOHTO cJiy>KaT 3a 
BOJJ.O.ZJ:eJI Me>K.ZJ:Y peKHTe 3eJieHHKa H fa6pOBHHU3 H Hall Ha 33Ila.ZJ: -
M a JI K a Ty p JI a H .Uy JI h o s a M or 11 JI a - Me>K.n:y ropHoro reIIeHHe 

.ua p. l)eJIH OcbM H roJieMHH M. JIHB np11roK p. Pb>Kaseu. CaMo pH.ZJ:'hT 
KaHI.v1ra, KOHTO ce OTJJ.eJIH or rnaBHOTO 611JI0 np11 B. JiescKH, HMa sana.zr.­
H3TOIIHa IlOCOKa. 

Or Tpmrn Ha cesep p. OcbM npornqa npe3 o6Jiacrra Ha npe}l-
6aJIKaHa, Karo npecHqa HanpeKo pe.zr.11ita ycnopeJJ.HH p11.zr.os~, KOHTO ce 
npOCTHpaT B 3ana}l-H3T04Ha IIOCOKa. npHTOI.tHTe Ha p. 0Cb M B npeJJ.6aJI­
KaHa ca pa3BHJIH CBOHTe nope4HSI Me)!{.n:y re3H ycnope,Zl.HH PHJJ.OBe ra1<a, 
qe cpetuy retieHHero Ha sceKH JJHB npHTOK cJie.n:sa or Jlpyrara crpaHa Ha 
rnasHaTa peKa cpemyrroJIO}f{HO retieHHe Ha .n.eceH rrpHTOK. Dpocne.n:eHH or 
1or KbM cesep, no-sHatI11reJIHH so.n:o.zr.eJIHH p11.zr.ose B Dpe.n:6anKaHa ca cne.n:­
H11re: f 0 JI Dy K 0 B HK - Me)!{.ZJ:y nope4HeTO Ha p. })eJIH 0CbM H IIOpe­
•lJHeTO Ha roJieMHH JIHB np11roK Ha OcbM - p. KaJiei'.iua; Ko Ma H c K 11 
p H .n: H no Ha H3TOK r 0 JI e III K H p H JI. - Me>K.n:y nope4HHTa Ha p. K a­
Jieilua H Cyxa peKa; M 11 K p e H c K o-JI e III H FI Lt K 11 p FI .n: - Me>1<.n:y p. Cry­
. .n:eHeI.t FI p. ,Up11nJia. 

,Usere MopcporpacpcKH qacr11 Ha H3CJie.n:saHoro nopeq11e ce pa3Jiei-ia­
.sar CbiuecrseHo e.n:Ha or .n:pyra. B craponJiaHFIHCKara qacr ce H3JJ.Hrar 
1MOlI.tHH IlJiaHHHCKH x pe6eTH, o6paCJIH B fOJIHMaTa CH qacr OT BHCOKH 6y­
.KOBH ropH, tIHHTO CKJIOHOBe ce crrymar CTpbMHO KbM }1,bJI60KOBCetieHJne 
IIJI3HHHCKH ,l(OJIHHH. 0 6paTHO, p1rnosere, KOHTO H3rpa)l{JJ,3T npe.n:6aJIKaHCKara 
qacT, ca 3HatIHTeJIHO IIO-HHCKH H o6esJieceHH H CKJIOHOBere Ha MHOfO OT 
THX Ce o6pa60TBaT. Dopa.l(H TOBa IIpHTOQHTe Ha p. 0C'bM B Ta3H 1I3CT OT 
rropetIHeTo HOC5IT 3HatIFITeJIHO noseqe HaHOCH s cpasHeHHe c r.rrnsHara peKa. 

CTOCOIIeHHTe MOpcporpacpCKH pa3JIH1IHH B CTapOnJiaHHHCKaTa H npe.n:­
·63JIKaHCKaTa llacr Ha nope4Hero 11 Hail-seqe HanpasneHHero ua nJiaHHHCKHre 
,p11.n:ose, Koero s Dpe}l6aJIKaHa e CBbp3aHo c reono>KKara crpyKrypa, .n:a­
sar csoero OTpa}f{eHHe Bbpxy fbCTOTara FI OtiepraHHSITa Ha petIHaTa Mpe}l(a. 
B cTaponJiaHFIHCKara qacr OtiepraHHeTo M e .n:'hpBOBHJJ.HO, a s npe.n:6aJI­
t<aHcKaTa qacT - CKapoBH,l(HO. 

3 a rnasHa peKa Ha nopeqHero rpH6sa .n:a npHeMeM p. 4ep1111 OcbM 
11opa.n.11 IlO·fOJIHMaTa M Jl.bJI>KHHa B cpaBHeHHe c T33H Ha p. neJIH 0CbM H 
110-fOJISIMOTO M OTTOlIHO KOJIHlieCTBO. TSI B0.11.H Ha4aJIOTO CH OT HSIKOJIKO 
11 :mop11eTa no 3anaJJ.HHSI CKJIOH Ha 8. JieBCKH, HaH-BHCOKHSIT OT KOHTO e 
11n 212() M. MaJIKaTa rrJiaHHHCKa peKHtIKa ornaqano reqe Ha aana.n. npes 

XH;ipoJIOlKKa xapaKrepHcrnKa . . . ;) v 

'I i.nOOKa, o6pacJia c HfJIOJIHCTHa ropa nnaHHHCKa JJ.OJIHHa, 3aKJIIOtieHa Me.lKJJ:}' 
MOlllHHSI nnaHHHCK11 p11.n: ,, KaHuSITa" OT cesep H rnaBHOTO CraponJiaHHHCKO 
)HJIO OT !Of. Ha OKOJJO .n:eceTHHa KHJIOMerpa no-Ha,ll,OJIY HfJIOJIHCTHara ropa 

ce cMeHSI c rbcTa 6yKosa ropa. TyK peKarn sao611KaJIH recHttSI pHJJ. ,, ,Ubn­
raTa pbTJIHHa" 11 sseMa OTHatiaJio cesepHa, a cJieJl TOBa cesepOH3T04Ha 
nocoKa. TaM TH rrpHeMa HSIKOJIKO nes11 np0rotieTa, HaH-3HatIHTeJIHHHT Me>K.n:y 
KOHTO - p. Cyxa peKa, e .ZJ:bJira 5,8 KM c BOJioc6opHa nJIOIIl 9,2 KM2, 
CJICJJ. KOeTO ce OtiepTaBa e.n:Ha npHTOtIHa acHMeTpHH B IlOJI3a Ha JJ,eCHHTe 
npHTOQH tiaK .n.o cMecsaHeTo Ha 4epHH H l.JeJIH O cbM. Tosa CbCTOHHHe ce 
t1apywasa caMo OT JieBHSI npHTOK p. }f{epaBFII.ta ( c L = 11,2 KM H F (nnom) -= 
-= 27,3 KM2). Hai1-3HatIHTeneH OT .n:ecHFITe npHTOQH e p. KpailOBHQa (L = 
= 12,7 KM H F= 57,6 KM2). To3H rOJISIM npHTOK Cb6Hpa BOAHTe CH no ce­
BepHHTe CKJIOHOBe Ha PHJJ.a KaHUSITa H ce oopasysa OT CJIHBaHeTO Ha TPHTe 
Il0-3HatIHTe.TIHH nJiaHHHCKH peKHlIKH rpe6eHIIIHU3, .Lle6eJIIIIHHQa H MaJIKa 
Kpai'.iOBHQa. npeJJ,H .n:a cesJiee B p. 4epHH OcbM npH MeCTH. ,,CMeCHTe", 
p. KpaHOBHua npHeMa BOJlHTe OIQe Ha HHKOJIKO npHTOI<a. 

Cne.n: MecrHocrTa ,,CMec11re" p. 4epHH OcbM, seqe 3Ha4HTeJIHO 
yroneMeHa, TetJe B cesepHa nocoKa, KaTo .ZJ:OJIHHaTa M e see 01ue TSICHa, 
cbc cTpbMHH, ropHCTH .ZJ:OJIHHHH CKJIOHose. Or c. 4epHH OcbM Ha.n:oJiy 
)J.OJIHHaTa sanoqsa .n:a ce pa3nmpHsa, a 3Haq11reJIHH nJIOtI.tH OT ropaTa no 
CKJIOHOBeTe ce 3aMeHSIT c JIHBa}lH. 

CJie.n: c. OpernaKa peKara 3aBFIBa Ha sana.n: H no.n: Tposrn ce cJIHBa 
<: p. 13eJIH OcbM. B yqacT'bKa or M. CMeCHTe .n:o TpoSIH rn npHeMa OT 
JISIBa crpaHa caMo eJJ,HH no-sHatIFITeJieH npHTOK - p. }f{epaBHQa. B csoero 
TeIIeH11e or 11ssopHTe .n:o TpoHH p. YepHH OcbM HMa JI'hJI>KHHa 36 KM 
H BOJJ.OCOOpHa IIJIOIU 218,2 KM2 • 

OT Tposrn Ha.n:ony p. OcbM HMa HCHO H3paseHa npHTOlJHa acH­
MeTp1rn s noJiaa seqe Ha JieBHTe np11rnu11 (cp11r. 1 ). KoeqmQHeHTbT Ha arn­
MeTpHHTa e o:=0,72 1 (nnomra Ha .JJemne npHTOQH e 597,2 I<M:i, a Ha Aec­
HHTe npHTOQH - 281, 7 KM2). Hail-roneMHSIT JISIB npHTOK e p. I:>e.TJH OcbM 
c JJ.bJI>KHHa 26,9 KM 11 nJIOIIl 240,4 KM2. B Hail-ropHOTO CH TelJeHFie TSI ce 
ttapnqa Poraqesa pe1rn. no CBOeTO TetieHHe Ha}1,0JIY p. !JeJIH OcbM npFieMa 
BOJJ.HTe Ha HHl<OJIKO ffbJIHOBOJJ.HH nJiaHHHCI<H peKHlIKH, nopaJJ,H KOeTO OTTOKbT 
M 6bp30 HapacTBa. OT JJ,eCHHTe 11 npHTOQH Il0-3HatIHTeJIHH ca: p. ra6poB­
HHUa, 3eJieHHKa, KHe>Ka, foJI. PH6HSI H MaJI. P116HSI, a OT JieBHTe: p. Pb­
>Kaseu H p. .n 'bCKOTHHa. 

B npe.n:6aJIKaHcKara qacT Ha nopetIHeTo n0-3HatIHTeJIHH npHTOI.tH Ha 
p. Oc'hM ca: p. KaJieilua (L= 19,4 KM, F = 66,4), Cyxa peKa (L = 23,8 KM, 
F =62,8), CTyJJ.eHeu (L= 8,3, F = 22,2) 11 ,Up11nJisi (L=l6,8, F = 61,8). Te 
.ca CblI.tO Ta Ka OT JIHBa ra cTpaHa Ha nopeIIHeTo ( cpHr. 1 ). 

i npn ffhmia CHMCrpm1 (paom1 no n.mu.1. mrna 11 Allena crpana na nope11Hero) :t~ O, 
.a npu ron11Ma acm1erp1111 roil c K1·M 1 n.111 n:nKe nan I. 
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.J972KM2 JOO 400 .JOO 200 !(}0 0 100 /(}/} 281.JKM2 

<l>nr. I. rpacjJHK :ia Hapacrnaue llJJOIUTa Ha BO)l.OC6opmrn 6aceilu Im p. Or'hM 
.n.o Jloaeq 

YCJIOBl151 3A lflOPMHPAHE HA PE4Hl151 OTTOK 

.· 

Bnpxy <jlopMHpaHeTo Ha pe11mrn OTTOK 8 11poy118aHaTa oonaCT OKaa­
saT 8JIHHHHe reOJIO}!{KHHT CTpOe}!{, penecfrbT H C8'bp3aHine c THX XH.ztpo­
rpa<jlcKH oco6eHOCTH, IIOlJBeHaTa H pacn:1TeJIHaTa IIOKPH8Ka H 1rnHMaTHlJ­
HHTe ycJI08H.sI. Bnm1HHeTo Ha ·1ea11 <jlaKTOPH ce IIpoHs.asa C'hBKJIIHo, T'hH 
i<aTO Te ce HaMHpaT B 011pe.nene1m C'blJeTamre IIOMe}!{,zty CH. flpH TOBa IIOCO­
:iem:ITe <jlaKTOpH O'bP30 ce npoMeHHT B TepHTOp!1aJIHO OTHOUlemie, HO oomo 
33eTo, TeXHHHT xapaKTep B CTapOIIJiaHHHCKaTa lJaCT Ha IIOpetIHeTo ce paa­
lIHlJaBa T8bp.ll,e MHOro OT T03H 8 IIpe,l(OaJIIrnHCKaTa lJaCT. 

I. re 0 JI 0 }!{ !{ H y c .Tl 0 B H H. .ll.aHHH aa reoJIOfHHTa Ha TpOHHCKHH 
11,HJI Ha CTapa IIJiaHmia H Dpe.11.oaJIKaHa HaMHpaMe ome B HHKOH Tpy.11.ose 
·Ia en:HH OT nnpBHTe reonoaH-HJCJie)l.sa11H Ha HarnHTe JeMH - Fr. Taula 
1890, 1892 H 1896). flO-K'bCHOEJI. K oen (1931)H r. 50HlJeB (1941).11.asaT 

XttJipo.1olKKa "'\-apaKrep11crnKa . . . 61 

m' rporpa<jlcKJ.J xapaKTepHCTHKH Ha OTJI.eJIHH 11acT11 OT IIOpe1111ero Ha p. OcnM. 
( ;paBHHTeJJHO HaH-II'bJIHJ.J 11poy11samrn ca HanpaBHJIH H. 5051.ll,}!{HeB (1942) 3a 
JeoJJOrHHTa Ha 3aIIa.ZlHHH TpoHHCKH 5anKaH" 11 C. Keper<as ( 1953) aa 
"reoJIOfliHTa Ha :VI3T01IHHH Tp051HCKH 5am<aH H npe.ZlIIJiaHHHIHe MY". no­
o6o6meHH .11.aHHH aa reonormlTa Ha UllJIOTO nopeque Ha p. OcnM ca .Zla­
.11.eHJ.J no JIHTepaTypHH J.J3T01IHHUH H B "XH.Zlponorn11eH cIIpaBOlJHHK Ha 
peKJ.JTe 8 HP 5nJirapm1", r. I (1957 r.). TaM e HaIIpaseH OIIHT H aa XHJI.PO­
JIO}!{Ka npeueHKa Ha reoJIO}J{KHTe ycnomm. TepeHHHTe 11acJ1eJI.BaHHll, 1<011To 
HanpaBHXMe npea JieTHHTe MeceuH Ha 1960 r. Bnpxy XHJl.POJIOrHHTa Ha 06-
JJacrTa, HH IIOMOrHaxa .n.a YTOlJHHM B H3Becnia CTeneH Ta3H IIper~eHKa. 

B reoJIO)!mara r<apnrna Ha o6nacTTa JJHlrn HCHO e.11.Ho .ZlOCTa H3.ZI.np­
}!{aHo nocne.11.osareJIHO pe.nysaHe Ha reOJIO}J{I<HTe <jlopMau1m no BnapacT 
B'bB BHJI. Ha ycnopen:HH Ha OHJJOTO HBHUH OT IOr l{'bM cesep. fJiaBHOTO 
61rno Ha CTapa IIJiamrna e 11arpa,n.eHo OT cpe.ZlHOTpHaCKH cHso6eneaHm<aBH 
aapOBHitH H .ZlOJJOMHTH. OT aana.n. K'hM H3TOK Ta3H HBHUa ce paarn11p51sa 
H 8 6acei1Ha Ha 4epHH OcnM H3rpa}!{)l.a 06.11acTTa Ha HeHHOTO HaH:-ropHo 
Te11eHHe aae.11.Ho c 8HCOKHH nnaHHHCI<H PH.Zl KaHUHTa. Ha MecTa Bbpxy Ta3H 
<jJopMaUHH ca aanaaeHH qacTH OT HaBJiaK, H3rpa.l(eH OT rpaHHT H KpHCTa­
JIHHHH WHCTH. Ha cesep paaKpHTHeTo Ha cpe,n.eH TpHac ce npH.Zlpy}!{aBa OT 
THCHa HaI<'bCaHa HBHUa OT .norepCKH T'bHI<OCJIOHHH JIHCI<H H IIllC'blJHHUl1. 
flO-I11HpOI<O pa3KpHTJ.Je re HMaT B C'b,n.py)!{He C'bC cpe,ZI.HOTpHaCKH H ropHO­
TpHaCKH MaTepHaJIH B 6aceJ.iHa Ha p. 5eJIH OcnM aana.nHo OT c. ll11111r<oao. 
B ocTaHaJiaTa no-roJIHMa 11acT OT cTaponnaHHHCI<HH .ZlHJI Ha IIopeq11ero, 
I<OeTo o6xsama CI{JIOHOBeTe Ha nJiaHHHaTa, ce paar<pHBaT CaMO ropHOIOpCI<H 
<:KaJIH. Te ca HaJ.i-seqe T'bMHOCHBH HJIH qepseHHKaBH sapOBHUH, r<OHTO Ha 
MecTa ce pe.ZlyBaT c necnr<JIHBH Meprenw. 

C npeMHHaBaHe OT cTaponnaHHHCKaTa 8 npe~6anKaHcr<aTa 11acT Ha no­
pe11HeTo cTasa CMHHa Ha mprnaTa cjJopMaUHH c r<pe.n.HaTa. Ornaqano, npH-
6JIH3HTeJIHO Ha cesep OT JIHHHHTa TpoHH - c. LiepHH OcnM, ce paaKpHBaT 
B IIO-rnCHa HBHUa 8aJiaH)!{ H B IIO-UIHPOI<a HBHUa - XOTpi rn. T e ca npen­
CTaBeHH OT CHBH H CHB011epH11 MepreJIH. H a cesep OT rnx o6rnHpHaTa IIJIOUI 
Me}!{~y c . .LI.o6poJI.aH H Jioseq e aaera OT anrcKH MaTepHaJIH c TPHTe 
HM ¢aUHH: yproHCI<H, aapom1T H MepreJIHO necnKJIHB. CenepHO OT MHr<peP.­
CKo-Jienmm:~KHH pH.Zl ce paaKpHBaT H ceHOHCKH (MacTpHxr ci<H) saposuuH. 

OT nocoqeHHTe no-rope ¢opMaUHH HaH-r OJIHMO x 11.11.poJIO}J{KO BJJHHHHe 
OKa3BaT naJJ e030HCKHTe rpaHHTH H r<pHCT3JIHHHHTe lllHCTH, OT I<OHTO e H3-
r paJ1,eH HaBJiaK'bT. Te ca cHJIHo HaTporneHH H noasonHBaT aKyMynHpatte B 
Tf!X Ha 3HalJHTenHO KOn1111eCTBO npouenHH BO.llH, I<OHTO H3JIH3aT B'bB BHJI. 
Ila J';!HQ)!{eCTBO H3B0p11. 

5oraTa Ha H3BOpHH BO.ZlH e H HBHUaTa, H3rpa,n.eHa OT lpHaCI<H Il5fC'blJ­
lllll{H, sapoBHUH H ~OJIOMHTH. H a Mecra Te cn mo Tarrn ca oHJIH .n.ocTa 
11nny1<a1111 npH HaBnHlJaHeTO 8npxy Tf!X Ha IIaJJe030HCKHTe MaTepHaJIH. Do 
n·:m )l,Harrna3H B'bB sapOBHKOBHTe H ,ZI.OJIOMHTHHTe CKaJIH e CTaHaJIO ,Z(OCTa 
llllT('lf3HllHO OI<apcrnsaHe H C'b3.ZlaBaHe Ha 6naronpHHTHH ycJIOBH.5f aa ¢op­
MlllW11e na 1wpcTOBH 80.ZlH. HsiKOH H3BOpH B nope11HeTO Ha 4 epHH OcnM 
11Ma'r cpe;{c11 J{e611T 11a.n. 100 JJ/ cer< H 80.ZlHTe HM cera ce KanTHpaT aa 
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1101~m· 11a6.11.HHaHeTO Ha pe.n.Hua ceJ1mua. MHoro6potiHHTe H3BOpH a HBHQaTa 

Ila 113Jie030iicKHTe H TpHaCOBHTe CKaJIH .naBaT HatiaJJOTO Ha 4epHH H 6eJJH 
Oc·1.M H Ha noaeqeTO OT CTaponJJaHHHCKHTe HM npHTOQH. 

I'OpHOIOpCI<HTe MepreJIHH BapOBHUH H neC'bKJJHBHTe MepreJJH HMaT IlO­

l'Jia6 a Bo.n:onponycKJJHBOCT H, C'blJeTaHH c roneMHH H3KJIOH Ha CKJIOHOBeTe, 

npHqHHHBaT Obp3o OTTHlJaHe Ha sane)f{HHTe BOJJ:H H oppa3yBaHe Ha r'bcra 
pel!Ha Mpe)f{a (Ha.n: I KM Ha KM2). 

OT <f>opMaUHHTe ·Ha Kpe.n:aTa Hai1:-ronHMO xH.n:poJIO)f(KO 3HatieHHe HMa 

anT'hT. TaM neC'bl!HHKOBHHT qlaUHH e 3HatIHTeJJHO ~o.n:onponycKJIHB H .n:o­

c rnra .n:e6eJJHHa 100 M. Bo.n:o.n:'hp)f{eJIHBa no.n:no)f{Ka Ha Te3H cKaJIH ce 

SlB5lBaT MepreJIHTe. rpaHHQaTa Me)f(JJ:Y J.J.BaTa <f>aQH5I Ce MapKHpa OT pe.ztm~a 
ll3BOpI1, KOHTO non:xpaHBaT BO.IJ.HTe Ha noseqero OT npe.n.6aJJKaHCKHTe npH­
TOI(H Ha p. 0C'hM. 

2. CT 0 lJ B HT e H p a C TH T e JI H 0 C TT a B pa3rJie)f(J.J.aHaTa IJaCT OT IlO­

peGHeTO Ha p. Oc'bM He n oKa3BaT raJISIMO BH.ZlOBO pa3Hoo6pa3He. B cTapo­

nnaHHHCKaTa qacT Ha nopetIHero no 6HJIHHTe 3apaBHeHOCTH ca pa3npocTpa­

HeHH nJiaHHHCKHTe JJHBa.ZlHH IlOl!BH, a no CKJJOHOBeTe - Ka<f>5IBHTe ropcKH 

nO'IBH. KaqJHBHTe r opc1m nol!BH no.n. urnpoKOJIHCTHHTe ropH HMaT .n:o6pa 

B0.Zl011ponycKJIHBOCT, nopa.n:11 KOeTO HrpaHT BO,ll.OperyJ1Hpa11\a p OJIH B pe)f{l1Ma 
Ha pe'IHl1H OTTOK. 

B npe.n.6anKaHcKaTa qacT Ha nope1rnero ca pa3npocTpaHem1 rnasHo 

CHBl1Te H CBeTJJOCl1BHTe .ZlbJI60KOKap6oHaTHl1 ropCKl1 IlOl!BH. Ha MHOro 

MeCTa no.n.xy MyCHl1SIT xop1130HT Ha Te3H IlOl!BH e rJIHHHC'bJI, nopa.n.H KOeTO· 
re yJieCHHBaT IlOB'bp XHOCTHHH OTTOK. 

I-facJieJJ;BaHHH Ha BJJl1HHHero, KOeTO ropcKaTa paCTl1TeJIHOCT OKa3Ba 

B'bpxy cjJOpM11paHeTO Ha OTTOKa, He ca npaBeH11 B npoyqsaHaTa BO,ll.O­

c6opHa o6JiaCT. np11 H3CJie.n:BaHHSITa B eKcnepHMeHTaJJHH I1JIOIUa.n:1rn B CCCP 

e )'CTaHOBeHo, qe IlOB'bpXHOCTHHHT OTTOK e Haii-CJia6 B ropCKl1Te nJIOllUI, 

no-3HatIHTeJieH B .n.o6pe 3aTpeseHHTe n.TJOU(l1 11 Haii-rOJIHM B nony3arpeBe­

HHTe H B H3MHTl1Te o6pa6 oTBaeMH 3eMH. O T 0611(0TO KOJI11tieCTBO Ha H3Me­

p eHHH OTTOK B'hB BCH'IKH IlJIO!Ua,ll.KH, Ha IlJIOll(aJJ:KHTe c 6yKOBl1 11 ,ll.'b60BH 

r opH ce na.n.a 14,00;0, Ha .n:o6pe 3aTpeseHHTe nno1ua.n.KM - 22,50/0, Ha 

n oJiy3aTpeBeHHTe llJIOIUa,ll.KH - 26,540/o. a Ha IlJIOIUa,ll.KHTe c o6pa6oT­
BaeMa 3eM5I - ;~70;0. 

To311 BH,ll. 113CJ1e.n:saH11H B l:)·bnrap11si ca 01ue B csoeTo HatJaJio . EKcrre­

p HMeHTaJIHHTe 113cJ1e.n.BaHHH qpe3 OTTOl!HH nJ1orua.n:1m, rrpoBe.zteHH OT CT. 

AttreJIOB H n. OeTKOB (1960), 110Ka3BaT, qe JIHCTHara HaCTHJIKa B 6opo­

BHTe ropH e MHOrO BOJ.J.OHenponycI<.TJHBa H qe ,ll.OCTHrHa.TJaTa .n:o 3eMHaTa 

IlOB'bpXHOCT BaJie>KHa BO,ll.a onrna 110l!TH H3UHJIO B IlOB'bpilleH OTTOK. B Ha ­

maTa o6JiaCT HrJIOJIHCTHa ropa HMa o6aqe caMO B Haii:-ropHOTO Tet.IeHHe 

Ha p. 4epHH 0C'bM. 

P. Pyces (1953) e nposeJI H3CJie.n.saHHH Ha OTTO'lHHTe .n.aHHH B MaJIKH 

BO,ll.OC6opH, 3a ropcKaTa paCTHTeJIHOCT Ha KOHTO HMa TO'IHH .n.aHHH. Toii: 

ycTaHOBHJI, lie HrJIOJIHCTHHTe ropH 3a,I1.'bp)f{aT B CBOHTa KOpOHa H H3-

napSIBaT c 201' 'u noseqe Ba.TJe)f(HH BOJ.J.H B, cpaBHeHHe c illHPOKOJIHCTHHTe 

ropH. OpH Il'h.TJHOTa Ha J.J.'bpBeTara 0,4.3 ropara 3a.n:'hp)f{a oKono 35% OT 
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t,)Jll'>l<l!Te, npH Il'h.TJHOTa 0,60 3a.n.1,p)f{aHeTO B'b3JIH3a Ha 500/o, a 3a Il'bJI- · 

11ora 0, 75 3a.n:'bp)!{aHeTo ce yse.TJ11qaaa Ha 7,so;0. 
Y craHoBeHHTe OTP. Pycea 3aBHCHMOCTl1 B pa3JIH'IHHTe qacTH Ha cTpa-

11ara npH C'ho6pa3HBaHe c yc.TJOBHHTa Ha Il.TJaHHHCKHH H paBHHHHHSI TepeH H 

c IlbJIHOTaTa Ha ropCKaTa IlOKpHBI<a ca MHOfO 6.TJH3I<H 11.TJH IlOl!TH ce no­

KpHBaT c ycrattoaeHHTe 3aBHCHMOCTH B CCCP. HHe C'IHTaMe nopa.n:H TOBa, 

qe Te B o6mH .TJHHHH ce OTHaCHT H 3a H3CJie.n.aaHara OT Hae o6nacT. Oc­

liOBaHHe aa TOBa HH npe.n.noJIO)f(eHHe .n:aaa cne.n.HaTa nposepKa, I<OHTO Ha­

npaBHXMe n o KOCBeHH .n:aHHH, H3JIO>KeHH B Ta6.TJ. I. 

Ta6Jiuu a I 

Ho}1oc6op11a Cp. 11a1rnop , I r on11111Ha 0 'rT01JCH 0 JTO tte I! ro.n: . cy:\.Ul 
I lope•m~ I 11.lJOJJl B h'.M~ HllCOtJll HU cyMa 11a c.ri:oii npe3 KOecjm- na 11 s11 a-

II B " na.1Jemnre rO.lllHllTa I 1u1e1-1T pemrero 
B '.\U1 8 MM I B M'.\1 

I I --

P. 1kpnu OCl,M 218,'2 I 1338 1080 I 497 0,46 583 
p. J)e;rn u CMI 240,4 I 1008 1050 462 0,44 588 
I I pe:t6a.~ Ka11cKa 'Ia CT 449,0 

I 
481 735 177 0,1 9 558 

06mo 3a nope•mero 907,6 723 885 310 0,35 575 

,UattHHTe 3a 113napem1ero B nocne.n.HaTa rpa<f>a Ha Ta6n11uara HH .n.aaaT· 

cyMapHOTO B.lJHHHHe Ha nO'IBeHaTa H paCTHTeJIHaTa ITOKpHBKa npH pa3npe-· 

.n.e.TJeHHeTo Ha na.n.Hamne BaJie)f(HH s o .n:11 H ¢opMHpatteTo Ha OTTOKa. Toaa 

ca Ba.TJe)f{HH BO,ll,H, H3ITapHJJH ce OT ITOl!BeHHH CJIOM, or KOpOHHTe Ha rop­

CI<ara p aCTHTeJJHOCT, rpeBHHTe ITJIOIUH H 4pe3 TpaHcn11pan.HH. 

fOpHOTO 11 cpe,ll,HOTO llOpetrne Ha p. 0C'hM e eJ.J.HO OT HaM-rOpHCTHTe. 

J\oe¢11uMeHT'bT Ha 3a.TJeceHOCTTa 3a UHJiaTa npoyqaatta o6nacT e 380/o. 
C raponnaHHHCKaTa •1acT e no-ropHC'Ia OT npe.n.6anKaHcKaTa - 3anece­

HOCTTa HM e B OTHomeH11e 2,50;0 : I 0; 0. HaH:-ropHCT e ao.n:oc6opHHHT 6aceii:H 

Ha p. Kpaiiosm~a (npHTOK Ha 4epHH 0C'hM) - 730/o. roJIHMa 3aJieceHOCT 

l!MaT H HHKOH OT .n.ec HHTe npHTOUH Ha 0 C'bM B Opeµ:6aJIKaHa (.Uo6po­

.n.aHCKHHT J.J.OJI 87,70/o If .n:p.), HO TaM ropHTe ca rrpe.n:HMHO xpaCTOBH, c 

Ma.TJKa ITJI'bTHOCT, nopa,l1,H KOeTO HHMaT TaK'hB XHJJ:POJJO)f(KH etjJeKT, KaK'bBTO 

HMaT 6yKOBHTe rop11 no cTaponnaHHHCKHH CKJIOH. O n(e no-MaJIKO e xH.n.po­

.10)f{KOTO BJIHHHHe Ha TpeBHCTaTa paCTHTeJIHOCT. 

Bo.n:operyJJHpa1uara po.TJH Ha pacrnTe.TJHOCTTa H noqaeHaTa no-

KpHBKa ce rrpOHBHBa cyMapHO 11 e B 3aBHCHMOCT 01ue OT reo-

.TJO)f(KHH cTpOe)!{. OpHeHTHpOB'bllHH .n.aHHH 3a TOBa BJJ HHHHe HH .n:asa Koe-

lfJHUHeHT'bT Ha n o .n.noqseHOTO rro.n:xpaHBaHe Ku -= ~~ , K'bJJ:eTo Wo e Il'b.TJ­

HOTO OB.TJa>KHeHHe Ha ITOlJBaTa, a Uo - IlO,l1,3eMHHHT (ycTOHl!HB) OTTOK. 

l bIJiaTa npe.n.6aJIKaHCKa qacT Ha nope'IHeTO ce BKJJIOlJBa B HBHUaTa c KOe­

<flHUHeHT Ha no.n.xpaHBaHe Ha peKHTe c no.n:notIBeHH BO)(H OT 0, 10 .n:o 0,20. 
B CTapon.TJaHHHCKaTa qacT CTOifHOCTHTe Ha T03H Koe<f>HuHeHT 6'hp30 Ha-· 

p acTBaT H HaM-BUCOKHTe MeCTa Ha,ll.BHillaBaT 0,30. Tosa ITOKa3Ba, qe B npe.n:-
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lian11:a 11 r 1<aTa 'HICT OT I 0 .!1. 0 200/o OT noeTaTa B llO'lna I a llOJl.U OTHBa B 
110;~1101meH OTTO!<, a B CTaponnaHHHCKaTa '18CT OT ~I) 'lO 11a)l. 300/o. 

a. B n H H H He T 0 Ha pen e <Pa B'bpxy pe'I HIU! OTTlll< (' ycTaHOBeHO 
:MllOrOI<paTHO npH aHanH3HpaHe Ha JI,aHHH 3a OTTO'IHHTe MOJ~yn 11 Ila MeCTa c 
pa3JIH'!Ha HaJI,MopeKa BHeO'IHHa. HapaeTBaHeTO Ha OTTOllllliTl' :110.nym-1 OT 
1111e1mTe H paBHHHHHTe MeCTa I<'hM nnaHHHeKHTe 111eeTa e'hl' np hMlllf eKJIO­
HOBe ee Jl.'bJDKH npeJI.H BeH'IKO Ha yBenwrnBaHe Ha BaJie>KHTe 1~·11111 11naHHH­
CI<HTe o6naeTH H Ha noJ1.06pHBaHe Ha OTTO'IHHTe ycnosesr. B ·bpxy rn:iH 3a­
s11 e0111oeT OK83B8T BJIHHHHe o 6aqe B e)l.Ha HJIH JI.pyra CTeneH II ,Z1.pyn1Te 
JiaHJJ.lll8cpTHH eJieMeHTH, nopa,ll.H TOBa TH He e c eJI,HaKBH eTOHHOeT!l B pa3-
JIH'IHHTe qaern Ha CTpaHaTa. P. PyeeB ( 1960) e yeTaHOBHJI qpe3 rpaqm­
qeeKH 3aBHeHMOeTH Me>KJI.Y pa3rne>KJI,aHHTe ,nBa eJieMeHTa 7 paiioHa B 
o'hnrap1rn. J13yqasaHaTa OT Hae qaeT OT nope'IHeTO Ha p . Oc-bi\I cnaJI.a 
K'hM BTOpH patiOH. A HaJIHTH'IHOTO ypaBHem1e, H3Be,ll.eHO OT e'h111.HH aBTOp 
3a rpacpH'IHaTa 3aBHCHMOCT Me>KJI.Y OTTO'IHHH MOJI,yn H Ha.ll,MOp CKaTa BHeO­
'l!HHa 3a pai-ioHa, B KOHTO cna.n.a H Ha1IIHHT 6aceiiH, HM a BH,na: y = ll) - fix2 + 

..J-0,022x+ 7,50. Do TOBa ypasHeHHe MO>Ke .ll,U ee IlOJiy'laT OplieHTHpOB'b'IHH 
)l.aHHH 38 OTTO'IHHH MOZIYJI Ha BCHKa HaJI,MOpCl<a BHCO'IHHa. 

Op11 H3rIOJI3yBaHe Ha ycTaHOBeHaTa 11 OT Hae rpalfm'!Ha H aHaJIHTH'IHa 
3 aBHeHMOeT Me>K.11.Y Te3H .n.aa e.r1e111eHTa KOHKpeTHO 3a H3: lf3BUHOTO no­
pe•rne H3'1HCJ!l1XMe, qe HaH-MaJI'hK OTTO'leH MO.ll,)'JI llMaT BOJJ.O C60pHHTe 
nnou.I.H Ha npHTOUHTe Ha O c'hM eeBepHo OT M11Kpe11cKo-JlemHHUKllH p11.rr, 
KOHTO HMaT 11ai-i·Ma.TJKa epe.n.Ha Ha.n.111opCKa BHeO'IHHa. MOAYJI'bT Hapacrna 
K'bM no- s 11eoKHTe ao.zr.oc6opu 11 11afi-ro1151111a crotiHoeT - :31, I n/ ce1</ K111"J 

HMa B Haii-ropHOTO nopeq11e 

BoJiocUopmr 
u6irnrrn 

P. 4ep1m OcM! 
p. neJ!H Oc1,M 
I Ipe.11.6anKaHCKa 11acr 1ia 
I lope,rnero 

06nLO 

Cp. H3;(" · 
BllCOllUHa 

1338 
1008 
-181 

723 

.. '> Ha p. 4epHH Oc'hM, 11111amo 
I a G .1 u u •1 - H8Jl.1110pCKa RHeO'IHHa OT 

OTT0•1e H 
MO;tyJl 

19 ,k 
11,\l 
4.~· 

!ll,J 

1 :300 .n.o 21 GO M. B rn6-
.TJHUa 2 ca .n.a.neHH OfTO'I· 
H11Te Mo.ny1111 3a TPHTe rnaB­
Hll so.noc6opa. 

B cpasHe1rne c .npyrn 
so.noe6opH1! 6aceiiHH, IIM8Illll 
CbUlaTa HaJJ.MOpeKa BHCO'IH· 
Ha , H3llIHHT BOJJ.OCOOp HMa 
no-rOJISIM OTTOlleH MOJ.l.)' JI, 

nopa.n.w, 0 61no B3eTo, ceBep ­
ttaTa eKCfi03HU.HH Ha Tepetta 
11 roneMHH HaKJIOH Ha errno -
HOBeTe. 

4. x H Jl. p 0 r p a cp c K H Ql a I.:T 0 p II 3 a <P 0 p M H p a H e T 0 H a 0 T· 
To Ka. Pa3rne.nam1Te .rr.oTyK <PaKTOPH 3ae.ntto c BaJie>KHHTe B0.11.H ca o6y­
-<:JIOBHJIH pa3BHTHeTO Ha pe'IHaTa Mpe>Ka 11 Hei1HaTa f'bCTOTa. JlHHeHHOTO 
OT'IHTaHe Ha BaJJe>KHHTe BOAH ee OC'blll.eeTBSJBa no eTOHHHO, c npeK'beBaHe 
H enH30,ZI,H'IHO. 00CTOHHHHSIT H npeC'bXBalll.HSIT npe3 JieTHHTe MeCeUH JIH­
HeeH OTTOK npeMHHaBa npe3 pe'!HaTa Mpe>Ka, a eml30,ll,HlJHH5lT OTTOK ce 
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Ill hllleCTBHBa H npe3 .zr.pyrHTe eneMeHTH Ha TanBeroBaTa Mpe>Ka.1 51CHO e, 
111• r anaeroeaTa Mpe.>Ka e 3HaqHTentto no-r'bcTa a epaBHeHHe e peqttara 
Mpema. 

B KapTaTa 3a r'heToTaTa Ha pe'lttaTa Mpe.>Ka (q>Hr. 2) JrnqH, qe, o6mo 
B3ero, f'bCTOTaTa Ha peqHaTa Mpe>Ka HapaeTBa K'bM no-BHCOKHTe nnaHHHCKH 
MecTa, K'b,ZJ.eTo HaKJIOH'bT Ha cKnOHOBeTe e no-ronHM H sane.>KHTe - no­
H300HnHH. TaKa Hanp0111ep npe.n6anKaHCKHTe npHTOUH Ha p. Oe'bM HMaT 
I''bCTOTa Ha peqHaTa Mpe.>Ka npe,nHMHO IlO,ll. 1 KM Ha KM2 nnom, a BOJl.0· 
c6opHHTe 6aeeHHH no CTaponnaHHHCKHSJ eKnOH - Ha.n 1 KM Ha KM2 IlJIOll{, 
B'brrpeKH 'lie eHBHTe ropCKH flO'IBH B npe.rr.6aJIKaHCKaTa qaeT Ha nopeq11eTO 
H anTCKHTe Meprene 6naronpHHTCTByBaT 3a IlOB'hPXHOTO OTTH'laHe Ha Ba­
Jie.>KHTe. Ta3H 3aBHCHMOCT ene.noBaTenHo e TB'bp.ll.e o6ma, T'bH KaTo r'heTo­
TaTa Ha pe1rnara Mpe>Ka saBHeH · ome OT reono>KKHH erpoem, noqseHaTa 
IlOKpHBKa, paenneJIHOCTTa H xapaKTepa Ha CTOnaHCKOTO H3non3yBaHe Ha 
3eMHTe. Haii-ronsrMaTa r'bCTOTa He npeBHlllaBa 2 KM Ha KM2 nnom. 

f'bCTOTaTa Ha peqHaTa Mpe>Ka e npe,ZJ.cTaBeHa He no JJ.Ocera H3nOJI3Y­
BaHHTe MeTOJl.H Ha KBa,ZJ.paTHTe H Ha H30nHHHl1Te, T'bH KaTO 'l!pe3 THX ee 
,ZJ.Onyma TB'bp,ne roJJHM exeMaTH3'bM. 4aeTHTe OT eJI,HH H e'bm KBa,ZJ.paT 
MOraT .na o6xBaHaT nnOI.QH OT pa3JJH'IHH BOJJ.Oe6opHH 6aeeHHH e pa3JIH1IHO 
p33BHTHe H f'bCTOTa Ha peqHaTa Mpe>Ka. 0 0 Hallie pa36HpaHe no-npaBHJJHO 
e TH JI.a ee H3'1HCnHBa 3a eneMeHTapHH pe1rnH 6aceHHH, K'b,AeTO 1.tenHHT 
KOMnJieKC OT cpH3HKOreorpacpcKH yeJIOBHH HMa onpe.rr.eJieH xapaKTep H e 
npH'IHHHJJ C'bOTBeTHO Ha ttero pa3BHTHe Ha peqHaTa Mpe>Ka. B Me>K.zr.ypeq­
HHTe npoeTpaHeTBa OTTOK'bT e errH30Jl.HlJeH H ee Oe'bmeeTBHBa OT .ll.pyrn 
cpop11111 Ha TaJIBeroBaTa Mpe>Ka, nopa,nH Koero Te ca npe,ncTaBeHH He3a-
1upHxosatto. 

KonHqeeTeeHa npe,ncTaBa 3a snHHHHeTo Ha peqHaTa Mpe>Ka B'hpxy 
cpopMHpaHeTO Ha OTTOKa HH .nasa KapTaTa Ha nHHeHHHTe OTTOqHH MOJl.YJJH 

M 
(qrnr. 3). Tmm onpe.neneTeJI 0 = - 0

- npe,ZI.eTaBnHBa OTHOiueHHe Ha 1110.nyna 
a 

Ha OTTOKa (Mo) K'bM f'beTOTaTa Ha pel!HaTa Mpe>Ka (a). Toii HH .rr.asa npe.zr.­
CTaBa sa KOJIH'leCTB01'0 BO,na, KOeTO ce OTTHqa OT BCeKH KM2 nnom Ha 
6aceiiHa c'bo6pa3HO e r'bCTOTaTa Ha pe1.1HaTa MY Mpe>Ka, H3pa3eHo B n eeK 
no KM Ha KM2 nnom. H11e npeJJ.JiaraMe T03H onpe.nenHTen, 3a JI.a ce no­
JI)''IH npe.rr.CTaBa He caMO 3a BOJl.OHOCHOCTTa Ha OT,nenHHTe peqHH 6aceMHH, 
a H 3a pa3npe.neneHHeTo Ha Te3H BO.ll.H no peqHaTa cHeTeMa. 

Dpe,ZJ.eTasa 3a pa3BHTHeTo Ha peqHaTa 111pe.>Ka HH .nasa H qeCTo H3no.11-
3)'BaHH11T npH XH.!IPOJJO>KKHTe xapaKTepHCTHKH KOecpHUHeHT 3a pa3BH· 
THeTo Ha BO,UO)J;eJIHaTa JIHHHH (m). Toi-i npeJJ.CTaBnHBa OTHOllleHHe Ha ,ZI,'bJI­
.>KHHara 1:a BOJl.O)l.eJIHaTa nHHHH K'bM Jl.'hn>KHHaTa Ha Kp'br, KOHTO HMa paBHa 
nJJom e rasH Ha 6aceiiHa. AKo npe.nnono>KHM, qe 6acei1H'bT HMa cpopMaTa­
Ha Kp'br, r<0ec}:>Hu11eHT'bT me HMa eTOHHOCT eJJ.HHHUa. KonKOTo no-npo.ZI.'hJI 

1 Tanserosara MpelKa BKJJI04Ba oceeH peqHare .QOJ!HHH ome H poBHHHre H 4pyr11 no­
n.1wTKH mmellHH nomtlKCHHH, npe3 KOHTO nporuqa eo.11.a caMo no speMe Ha sanellC H cHero­
roneHe. 

5 113BeCTHR Ha 6'bJlrlpCKOTO reorp3!1>CKO llPYlKeCTBO, KH . J 
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' fi ll 11.1 (' cpopMaTa Ha 6aceiiHa H IlO·KpHBOJIHtieu:ca e BO.n.HaTa JIHHlf.lf, 
!ldlll3 noeeqe ce OT.n.aneqaea OT e.n.HHHQa CTOHHOCTTa Ha T03H KOecpH­

!1111 1rr. Ilpn no-CJIOJI<HO pa3BHTHe Ha petIHaTa Mpem:a KOecpHuHeHT'hT Ha 
Jiil ·111 11T11eTo Ha so.n.o.n.enHaTa JIHHHH HMa no-roJisIMa CTOHHOCT. B npoyqea-
11 • '' 1 OT Hae nopeqHe Hatt-roJISIM KoecpHuHeHT HMa 6ace:i1:H'hT Ha Cyxa peKa 
11 11pe.n.6aJIKaHcKaTa qacT - m= 1,7 l. B cTaponnaHHHCKaTa qacT 6aceHH'hT 
11 .1 p. 4epHH Oc'hM HMa rn= 1,46, a p. 5eJIH Oc'hM - Ha:i1:-MaJI'hK Koeqm- · 
1t11eHT - m= 1,31. 

5. K JI H M a T 11 q H If y c JI 0 B H SI 3 a 4> 0 p M H p a H e T 0 H a p e q H H .SI 
( T T 0 K. BJIHSIHHeTO Ha I<JIHMaTa Bbpxy cpopMHpaHeTO Ha OTTOKa ce H3pa-
3S!Ba rJiaBHO qpea pe>KHMa Ha BaJie>KHTe H H3napeHHeTo, T'bH KaTo BaJie­
>K liTe npe.n.crnBJI.SIBaT npiuo.n.HaTa qacT Ha so.n.HHH 6anaHc, a 11anapeHHeTo­
rnasHHSIT eJieMeHT B paaxo.n.HaTa qacT. BmrnHHeTo Ha .n.pyrHTe KJIHMaTHqHH 
eJieMeHTH ce HapaaSiea KOCBeHo qpea nocoqeHHTe .n.sa eJieMeHTa. 

Cpe.n;HaTa aa npoyqsaHOTO nopeqHe ro.n.mrrna cyMa Ha eaJie>I<:HTe, 11a­
q11cJieHa no H30XeTHaTa KapTa Ha P. Kanqesa (1950), e 885 MM. naHHH aa 
paanpe.n;eneHHeTo Ha BaJie>KHTe B rnaBHHTe qacTH Ha nopeq11eTO C'h,n;'hp>I<:a 
rn6n. I. OT nocoqeHaTa BaJie>KHa cyMa 575 MM, HJIH OKOJIO 2/ 3, onrna B 
HanapeHHe H CaMO 310 MM - B pe'leH OTTOK. 

3a cpopMHpaHeTO Ha petIHHSI OTTOK e OT rOJI.SIMO 3HatieHHe H KOJIHtie­
CTBeHOTO OTHOllleHHe Mem:.n.y TetIHHTe H TBbp,ZI.HTe Ba.11em:11. l13XO){HHTe 
.n.aHHH OT T03H xapaKTep, c KOino paanonaraxMe, o6aqe ca aa TB'hp.n.e 
KpaT'hK nepHo.n. H H3qHcJieHHTe OT Hae xapaKTepHCTHKH HMaT caMO OpHeH­
THpOB'bqeH xapaKTep. 3a QSIJIOTO nopetIHe TB'hp,ZI.HTe BaJie:lKH npe.n.cTaBJISIBaT 
430/o OT 06I.IJ.aTa BaJie>KHa CyMa, a TetIHHTe - 570/o• fOJieMHSIT npOQeHT 
Ha TB'hpll;HTe BaJie>I<:H ce 06.SICHSIBa C'hC 3HatIHTeJIHaTa Ha.n.MopcKa BHCOtIHHa 
Ha 6ace:i1:Ha. Bee naK nopa.n.H C'hIT(eCTBeHHTe MOpcporpacpcKH H XHIICOMeT­
plitIHH pa3JIHtIHSI Me>K.n.y cTaponJiaHHHCKaTa H npe.n;6aJIKaHCKaTa qacT Ha 
nopetIHeTO o6paayeaHaTa OT TBbp,ZI.HTe BaJie>KH CHem:Ha IlOKpHBKa B TSIX 
HMa paaJIHtIHa npo,ZI.'hJI>KHTeJIHOCT. BoB BHCOKHTe qacTH Ha rropetIHeTo TH 
ce aa,n;'hp>Ka OKOJIO 5 Meceu:a (OT ,n;eKeMBpH mrn .n:am:e OT cpe.n.aTa Ha 
HOeMBPH .n.o anpHJI), a B HHCKHTe qacTli - 11/ 2 .n.o 2 Meceua (rrpH rp. 
.l loseq 56 ,ZI.HH) • 

Tosa C'bOTHOIIIeHHe Ha TB'hP.ll.HTe H TetIHHTe sanem:11 onpe.n.eJISI xapaK­
Tepa Ha IlOBbpIIIHOTO (.zi;'h>Kll;OBHO H CHe>I<:HO) no.n.xpaHBaHe Ha peKHTe. 3a 
:ta 6'b.n.e IlO·TO'lHO xapaKTepH3HpaH T03H npouec, HHe paapa60THXMe 25 
l<OMITJieKCHH rpacf>HUH 3a nope•nrnTa Ha l.JepHH H 5eJIH 0C'bM. 3a C'b}l(a­
JJ e1rne Ta1<11Ba He MO>KaxMe .n.a paapa6oTHM H 3a npe.n;6aJJ1<aHc1<aTa qacT Ha 
nopeqHeTO nopa.n.H JIHnca Ha XH.zi;poMeTpHtIHH ,ZI.aHHH. 

npH H3IlOJI3yBaHeTO Ha KOMilJieKCHHTe rpacpHQH 3a KOJIHl!eCTBeHa Xa­
pa1<TepHCTHKa Ha peqHOTO no.n;xpaHBaHe HHe HMaXMe npe.n; BH,ZI; CJia6HTe 
npaHH Ha T03H MeTo,n; 0 ce onHTaxMe .zi;a rn rro.n:o6pHM. TaKa Hanp11Mep 
taHHHTe aa sane:m: H TeMnepaTypa saeMaMe He OT cpe.zi;HaTa aa so.n.oc6opa 

naHUHH, a OT HaH·HHCKaTa - Jiosel!, H Hali-s11coKaTa (ep. 5oTes1). Do.n; 

I Bp. 5oteB He BJIH3a Bl>B BOJlOC60pHaT3 o6JJaCT Ha p. O~l>M, HO e Hat!-6JJH3K3Ta BHCO­
i.0 11 .1a111rncKa cramrn.11. nptt TOBa B KOMl!JleKCHHTe r pa<t>ttllH ce OT'lHT3 caMO C'bOTHOllleHtteto 
M\' 1l(l1J TBbpJIHTe II TC'lHHTe Ba.1eJKH, a HC a6comOTHOTO HM K0.1H'leCTBO • 
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(' l!llC01 a, Ha KOSITO e HaHeCeH eane>KHIUIT XOJl, ca OT6enH33HH H JJ.H~Te 
c· 1.c· c11<.'>1<11a noKpHeKa. Ulo ce OTHacsr .no HaA-cna6mr "> HKT - OT JXemIHe 
110 no.nno•rneHOTO OT nos"hpurnoro noJJ.xpaHeaue, 11He ce c1,06pa3HXMe c 
11011paeKara Ha Ky.neJIHH (1949) 3a orqHTaHe 6pero11orn peryJrnpaHe Ha 
OTTOKa. Op11 TOBa no epeMe Ha repeHHHTe 113cne11.uamrn 11m• npoc.11e.11.11xMe 
31lJIHBHara Tepaca no rnaeHara peKa 11 npoytJHXMe I<"b.11.C c·1i111ccrnysaT yc­
JIOBHH 3a 6peroeo perynHpaHe Ha OTTOKa H npH K3KbB BO.ll.Cll CTOe>K (pec­
neKTHBHO BO)J.HO KOJIHqecrno) MO)J(e H3ffhJIHO .na 60.n.e npeK1>CHOTO DOJl­
no•rneHOTO no.nxpaHBaHe. Cne.n BCHqKo Toea HHe cq11raMe, qe npoeeJJ.eHP.HT 
OT Hae napaneneH attan113 Ha emeJJ.HeBHMTe .nattHH aa TeMneparypa, BMJJ. Ha 
BaJiema H H8JIHqHe Ha CHemHa noKpHBKa HH Il03BOJIH )J.a onpe,neJIHM CbC 
38.lJ:OBOJIHTentta TO'lHOCT H3TO'IHHUHTe aa ec11Ko pe'lHO npHHm,naHe. B Ta6-
miua 3 ,ll.aBaMe cpe,nttMTe 3a nep110.na 1951-1960 r. JJ.aHHH aa no.nxpatt­
eaneTo Ha 4epHH H 6em1 OcoM. 

n ope•m l! 

4epnH OcoM 

6enH C coM 

I 
BnA H~ 

IIO.ll· 
xpa11-
eaHe 

J1 

c 

I II 1 111 I 1 v v I VI I VII \'Ill IX I 
1 \ 3 7 

4~ I ~6 ~3 

47 I 36 26 I 48 I 53 4ti 

1 I 2 6 37 I 18 I 9 

Ta 6 n 11 u a ·?. 

I XI 
I 

II f OQ. 

36 30 17 32 

6 24 34 I 24 

n 47 1 6t l50l37 l 31l38 l 48 l 52 l 62158 1 4ri l 49 41 

Jl I 8 4 5 I 2~ I 55 I 62 I 58 I 60 I 0\.l I 27 I 28 

c I 53 41 I 40 
I 

-n-t -1-;-~ I 55 

26 1 15 I 8 I 10 

461- 30 I 30 I 32 

1 I 5 

39 1 56 

8 20 

65 152 

I 

13 l 07 
I 

4'i I 24 

I 
42 I 3.:i 

t Jl - JJ.n>KJJ.OBHO, c - c11e>Kno, n - noJJ.no•rneno no;ixpaneane. 

JlaHHHTe B Ta6JIHUaTa noKa3BaT KaKoB npoueHT OT Mece'lHHTe o6eMH 
Ha OTTOKa ce cpopMMpa OT CHe)l<HO, ,ll.b}KJlOBHO H no.nno'lBeHO no.u.xpaHBaHe. 
.UaHHHTe 3a CHemHo nox,npattsatte npe3 Mecewne VI, VII, VIII H IX ca OT 
eanemH Ha rpa.u. H cyrpamHua. 

X H.11pOJ10ll\Kll .xapaKtep11CTl!Ka • • • 

rJJABHH 4EPTH HA PElfHHSI PE>KHM 8 fOPHOTO H CPE !lHOTO 
TELfEHHE HA p. OC'hM 
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I faXOJlHHTe XHJlpOMeTpH'IHH )J.aHHH, B'b3 OCHOBa Ha KOHTO ca Hanpa· 
111' 1111 XH.ll:POJIO>KKHTe pa3pa6on<H H xapaKTepHCTHKH, ca OT qeTHPH XHJJ.pO­
m ·TpH'IHH nocra: e,ZI.HH Ha p. 4epHH OcoM np11 Max. CTOHHeBCKa HaJJ. 
1. llepHH Oc'hM, eJJ.HH Ha p. lJeJIH OcoM npH Max. BaCHneacKa, eJJ.HH He-
11oepe.ncTBeHo cne.n cmmanero 11a JJ.Bere peKH noJJ; rp. Tposm npH Max. 
BentJeBcKa H e,ZI.HH Ha p. 0c1'M npH rp. Jloeeq. Toea pa3npe,ZI.enem1e Ha 
XH.llpOMeTpH'lHHTe noCTOBC ce SIBHBa 6naronpHHTHO sa o6maTa XHJJ.POJIO)J(Ka 
xapaKTepMCHJKa 110 r rnponnaHHHCKaTa qacT Ha nope'IHeTo H DOOTJJ.eJIHO Ha 
pe1<11Te 4ep1m 11 I ll•m1 C k'hM, 110 He H 3a npHTOI.lHTe na p. OcoM B npeJJ.-
6itJIKaHc1rnrn 1HI CT 1111 llOJ'l''IHCTO. 3a H3SICHHBaHe Ha OTTO'lHHSI peR<HM B 
11p<.'116aJI1<3llt'IW'l'll •mrT 11n11paOHXMe OilHT ,ZI.a H3nOJI3yBaMe pa3JIHKaTa OT 
11:111111111· .m 110)11111 it• 1<on 11 11ecTBa Ha cTaHUHHTe npH rp. Tposm 11 rp. Jloeeq, 
!Wit rn l I' llil Mllllil 'I' II J(llBTa Kpan Ha T03H yqaCT'hl(. To 11110CTTa 113 HSXOJJ.· 
111111· 111 1111111 11r1.1 111• <'l' 01rn3a ne.nocTaTblmn :ia c;(ua pc3ynT:rrua xapaKTe­
Ji111~· 111 1l.1 1111 'I Cl.Ill Ml' TOJ(. I Jp1rny )(HXMC ('(' llOJlOJlU TOIIU J(:t uaupaBHM HSIKOH 
111 rn;1 JlllJlll1l<lill'll' xapaKTl!])llCTl1Kli :m Tll :lll 11UC'T 110 I<OCBCHH ,ZI.aHHH -
m imp 1.r1.1 1111 1111 >1c. P. Pyct·11 (I !Hi I ) :m MOJ(yJin 11a OTTOKa. 

\11.1 111111•;11111 .i:rrpy J(111•1111e- 11p11 x 1111.pono>1<1mTe paapa60TKH npeJJ;cTa· 
U.'lllllUllll" II 111•1•;111111<110 J('ldll llllT ll l'j)HO.ll. Ha 11a6mo.n:eHHe npli Te3H CTaH­
lllHI. I lnii·J( 1,;11ir 111·p11on 15 ro.n.mrn, HMa CTaHUHHTa Ha p. 4 epHH OcoM, 
I'.! r. nepuo.n. 11M3T cTaHIU1HTe npH Max. Ben11eBcKa .no rp. TpoHH H Tas11 
np0 rp. JloaelJ n HaH·I<'hC nepHOJl - 11 r., HMa cTaHUliHTa Hap. Ge: 
.rm OcoM. 

DpH crarncr1111ecKHH attaJIH3 Ha x11n:poMeTpH'IHHTe naHHH ce oKa3a, 'le 
cpe.n:HHTe ro.nmuHH croH:Hocrn Ha OTTOKa Ha p. 4epHH Oc'hM 3a 15· ro­
.ll:HllIHliH nep110.n HMaT Cv = 0,28 npH TO'IHOCT < 70/0, T. e. 6JIH3Ka .no TO'!· 
HOCTTa Ha Xli,ZI.pOMeTpH'IHHTe Ha6mo.u.emrn, a H3'1HCJieHHHT no cpopMyJiaTa 

c 2 101 
n = ( v o;. )2 nepHOJJ. 3a HOpMaTa Ha OTTOKa e 15 r., T. e. KOJIKOTO e ne-

0n o 

pHOJl:'hT na Ha6mo.n:eHHHTa npH Ta3H cTaHUHH. Cpe,ZI.HHTe MeceqHH 11 cpe.n­
HHTe JI.eKa,ZI.HH CTOHHOCTH Ha OTTOKa Ha p. 4epHH 0C'hM ecTeCTBeHO HMaT 
no-roJIHM KOecpHUHeHT Ha eap11aUHHTe (Cv), nopaJJ.H KOeTo Te TpH6Ba ,ZI.a 
ce npeuemrnaT He KaTo HOPMH, a KaTO cpe,ZI.HH MHOroro)J.HlllHH. 

KoeqrnuueHTHTe Ha Bap11au11Hre 3a cpe,nHHTe ro11.HlllHH OTTOUH Ha 
p. n eJIH 0C'hM e 0,37, a 3a 0C'bM npH rp. JlOBe'l e 0,31. 

3a )I.a noJiy'l,HM XOMOf\eHHH H cpaBHHMH ,naHHH 3a BCH'lKH CTaHUHH B 
pasrnem.n:aHaTa o6nacT, HaJIO>KH ce .na np0ee11.eM CTaHUHHTe c KbC nepHOJJ. 
KbM 15-ro.ll.HlllHHH nep110.n: Ha 4epHH Oc'hM. 3a yJJ.oJI>KaBaHe Ha nepHOJJ.a 
tta p. BenH OcoM H3nonsysaxMe KaTo attaJior CTaHUHHTa Ha p. 4epHH 
OcbM, TbH KaTO rpacpwrnaTa eposKa Mem.ll,y ,nBeTe ce 01<a3a MHoro .n:o6pa 
(KoecpHUHeHT'hT Ha 1<openau1rnTa 'lxy= 0,95). 

Y .ll:"hJI>KaBaHero Ha nep00.na Ha p. OcoM np11 rp. TpoHH HanpasHxMe, 
KaTO 113no.11syeaxMe rpacpHqHaTa 33BHCHMOCT C'bC cyMapHMH OTTOK Ha YepHH 
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II I 1l'n11 0C1>M. ,llaHHHTe OT Ta3H CTaHQHSI o6aqe He ce OKa3axa MHOro 

11tnt'ho11.uMH. 
no-HeCHrypHO 6e Y.ll.1:Jl)f(3E2HeTO Ha nep110.n.a 3a CTaHI.lHHTa npH 

rp • .l loeel!. OceeH aHanora Ha no-ropHaTa cTaHIVIH CTa11a ueo6xo,n.HMO JI.a 
T"hPCHM KOpenarn:eHa Bp'b3Ka H c BaJle)f(HHH xo.n. B npe.n.6am<aHCKaTa qacT 

11a nopel!HeTo. 
1. B'hTpeIUHoro,n:HIUHOTO paanpe.n:eneHH e Ha OTTOKa B 

nepHo,n:a 1946-1960 fO,II.. MO)f(e .n:a ce ClJHTa 6JIH3KO .n:o HOpMaJillOTO, TbH 
KaTO npea T03H nepHO.D: Il'bJIHOBOJI.HHTe ro,n:HHH 1951 H 1955 np116m-13H­
TeJIHO ce ypaBHOBecsrnaT c MaJIOBOJJ:HHTe 194 7 H 1949 ro.n:. .IlaHHHTe 3a 
OCT3H3JIHTe ro,n:HHH HM3T cpaBHHTeJIHO M3JIKH KOJle6aHHH OKOJIO cpe,n.HaTa 
aa nepuoJI.a. Ha Ta6nuua 4 ca npe,n:cTaBeHH .n:aHHHTe aa cpe,n:HHH MecelJeH 
OTTOK aa nOCOlleHHSI nep1m.zr., a Ha ra6nHQa 5 - cpe,n.HHTe .n.eKa,II.HH CTOH­

HOCTH aa C'bIQHSI nepHOJI.. 

BO.!IO'IeTU I-
P. 4epnu l 

OcnM 

X I I XII I 
-I 

I l II 

I 

Ta6nuua 4 

(p~r;o.utme-;; ~;-; l\~1 1 ceK ---- --, -

III I IV I V I VI I VII I VIII i IX I x ron. 

I I I I I - I. -

npu Max.I 2,48 I 2,64 I 3,18 I 3,12 I 4,37 I 8,27 I 8,40 I 6,58 I 3,85 I 2,30 I 1,.54 1,40 I 4,0 1 
Crofi-
HCBCKa 

P. Benn 
OcnM 
npH Max.I 1,72 I 2,66 I 3,53 I 3,02 I 3,57 I 5,75 
Bacuneo-
cKa 

- ·- ·--·- 1-1--

. I ' I I 
6,~5 6,72 13,70 2,17 I 1,34 1,09 ;J, 18 

I I 
- I 

P. OcnM 
npH rp. 
JJoBe'l 

4,12 I 7,3o 18,5918,82 
I 

11,.'H 18,30 1 20 , :3 1 1 17,1 ~· µ, ()9 

I . I I 
·l,79 3,06 I 2,55 I 9,74 

1 Jla1rnure Ha ra6.~HUHTC 11 rpacjmuurc ca no.npe.ncHu no xu.npo.~Oi!(KH romrnu. 

OpH cpasHeHHe Ha .n:aHHHTe B ra6m1Qa 51 H npH npocne.zr.1rnaHe Ha 
XO,II.OBHTe JIHHHH B'b B qrnr. 4 ce ycraHOBHBa, qe rnaBHl:fHT MaKCHMYM Ha 
OTTOKa H aa TPHTe c T3HQHH H3CT'bnBa npe3 Il'bpBaTa IlOJIOBHHa Ha M. Maif. 
Toii e npHllHHeH OT cHeroroneHeTo e ttai1-BHCOKHTe qacTH Ha nopequero, 
KOM6HHHpauo C'bC aacHJIBaHe Ha nponeTHHTe TetJHH Banellrn B QHJ!aTa 
o6nacT. 

B Ta3H ll3CT OT CTpaHaTa e y cTaHOBeHO H3H·3HallHTeJIHO KOHn!HeHTaJJHO 
KJ!HM3THl!HO BJIHSIHHe B'bpxy petJHHH OTTOK (fl. 0EHlleB, 1959), KOeTo ce 
H3pa3£Ba B HapaCTBaHe Ha pellHHH OTTOK B'bB Bp'b3Ka c JleTHHH MaKCHMYM 

llnAO•ICTl! _I j I 
I'. llcpHH 

OcnM npu I 1 
Max. Crofi· 2 
HOBCKa 3 

P. 6en11 OcnMI 1 
npa Max. 2 
BacuJieBCK3 a 

. ~ 

Xu11po.11011<n ·xapanepRCTHKa • n 

Ta6nHua 5 

CpeJ1eH MHororo;unueH OTTO!< 

x;- 1- xu \ I I II I III I IV I v I ;I I v11 i VI~ : I~ r;-

2,2.5 2,26 1 2,89 1 2,40 1 3,68 1 7,71 1 7,81 14,92 1 4,59 1,74 1 1,93 1 1,20 
2,31 3,02 :1,29 3,4' 4,42 7,0;~ 7,09 6,82 3,27 2,'15 . 1,97 1,22 
1,95 2,23 2,48 2,7 l 5,01 7,0!) 6,.58 7,52 1 2,42 3,08 I J ,08 1,20 

1,43 1 2,0913,03 , 2,66 , 2,88 1 .5,14 1 5,77 15,38 1 5, 16 1 1,5'{ 2. 17 0,92 
1,53 2,45 3,00 2,63 3,38 5,48 6,00 5,8~ 3,39 2,18 1,21 1,0.5 
1,47 2,731 2,76 3,00 4,14 5,YO 5,15 .'i,92 2,36 1 2,17 1,09 1 14 

1 , 3,63 , 6,28 
P. OcnM npHI 2 4,31 7,17 

rp. TposiH 3 5,29 8,13 

8,93110,57110,08 117,06 120,'.?0 115,99 17,21 
8,68 11,31 11,44 18.31 21,00 14,78 8,77 
9,98 10,60 14,28 20,21 16,66 15,35 5,30 

3,99 1 4,72 
4,72 3,11 
4,78 2,61 

2,55 
2 .59 
3,00 

I 
I 

... /\ 
!) ' I I - - i- r- -r...._._,, 

1J I I I I I 0'1 I I + -: I I ~ 1 
7 ~. \. I ,, I L --~ I I 

\ i',>' I I I : I I 
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cf>11r. 4. Bnrpeurno rommrno pa3npe!leneHHe Ha orroKa no JleK:IJlH 
I. 4eprm Oc'hM. 2. l:iem1 Oen>•. 3. Ocn>i npn rp. Jlose'I 

Ha eane>KHTe. Toea JIH'IH e rpa<IJHQHTe Ha <IJHr. 4, K'b.ll.eTo cne.n. rnaeHHSI 
OTTOlleH MaKCHMYM cne,II.Ba 6'hp30 cna.n.aHe, HO npea BTOpaTa Il0JIOBl1Ha 
11a M. IOHH H Il'bpBaTa flOJIOBirna Ha IOJIU c e OllepTaBa HOBO IlOBHillaBaHe 

Ha C\TTOKa. 



., ,f I: nett1H~B . 

I ,'J,llllllUIT MHHllMYM Ha OTTOKa e npe3 t'C('llllllTe Ml'Cellll cenTeMBpH H 
111<1 CIMllPll H e CB'bp3aH c aane>Kmrn MIJllHMYM npc:1 :Jiil ycT II cenTeMBpH. 

l lp11 npocne.zr.srnaHe Ha H3JJO>Kemne no-rope TM1n11111111 11 rpa<l>HIJ:HH 
JUlllllll i1pOJJHIJ:aBa 3Ha1JHTeJJHO KOJie6aHHe 11pe3 OTJlCJlllllTe Ml'Cl'llH H lleKa,ll.H 
rnwJto cpe.zr.HHTe CTOHHOCTH. KoJrntiecTBeH noKaaaTcn aa 1<0J1t•oa111mTa Ha 

OTTOKa e I<Oe<jH11lliCll11>T Ha 

.- ' 1· , .,,, 

sap11au;1rnTe. B TauJll11la 6 ca 
113JIO)!{eHl1 .u.aHHHTe 3a KO ertrn­
QHeHTa Ha sap11au;1111Te caMo aa 
peK11Te 4epHH H Ben11 Oc'hM, 
6aceHHHTe Ha KOl1TO HMaT 11p11-
6JIH3HTeJIHO e.zr.HaKBH BaJie)!{HH 
ycJIOBHSI 3a <t>opMHpaHe Ha OT­
T Ka. 
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· .UaHHHTe 110KaasaT, qe OT­
TOK'hT Ha p. Benw OcnM HMa 
aHaIJ:HTeJIHO 110-roJieMH KOJie6a­
HHH B cpa.aHeHHe c T03H Ha 
p. 4epHH OcnM. fJiaBHa 11p11-
IJ:HHa aa TOBa ca He TOJIKOBa 
BaJie)!{HHTe pa3JIHl!HSI, KOJIKOTO 
pasnHIJ:ttara aaJieceHOCT. Te3H 
.zr.aHHH llOTB'bp)!{.n.aaaT rOJISIMO­
TO ao.u.operyJIHpamo aHaIJ:em1e 
Ha roprnaTa paCTHTeJJHOCT. Ka­
TO ,ll.OO'bJIHHTeJieH q>aKTOp ce 
SIBHBa H CTOnaHCKOTO vl3n0.1!3y­
BaHe Ha aeMHTe. B 6acel1Ha Ha 

( 

fl XII 11 m r.1 v YI v11vma11 

<Pm·. 5. BoTpeurno ro.nnnrno pa3npc;icncnne 
Ha cpellHl!ll MHlIIH!a.~Cll OTTOK 

J . Oc1"1 np11 rp. Jloseq . 2 . 1Jepm< Oc1"1 . 3. fie.rm OcbM 

p . oeJIH 0C'hM cronaHCKH H3nOJI3yBaHHTe 3eMH ca 3Ha1JHTeJIHO noseqe B 

cpaaHeH11e c Tea11 Ha p. 4epH11 OcnM. 
Jfo11cara Ha Xli,ll.pOMeTpHl!Hl1 .n.aHHH aa OTTOKa Ha llpHTOQHTe B npell-

6aJIKaHCKara qacT Ha 11opeq11eTO He HH .u.asa B'b3MO>KHOCT .u.a xapaKTep11-
aripaMe rexHl1SI peiKH'.'.t. AttKeTH1ue .u.aHHH, KOIHO cn6paxMe, HH .u.oaeiKllaT 

Ta6nHua 6 

I 
KoetPnuuenT na sap11a1tnnTe \ 

Ilopeqn• - · I I I I \ I I I \ ro~. 
_ ~I ~ I II . Ill IV _ V VI VII VIII IX _x---'--

P. 4 ep1111 
OcoM 

P. 6em1 
OcoM 

1 I 
o,73 o,57 I o,67 o,49 o.5o o,49 o,41 o.52 1 o,58 o,87 1 o,85 1 o,57 1 0,281 

0,67 0,83 0,8-1 0,60 0,43 0,63 0,85 0,81 0,72 1,07 1,92 0,63 0,37 
I I 

1 CpellHHTe ro.nHlllHH cTollnocrH Ha Cr Hi! coorseTcreysn Ha cpellHaTd apHrMeTH 'lHa 
OT Mece'lHHTe .nattHH, nottelKe 113pa3HBaT Cr na cpe.ntt11re roJlH lllHH cToll11ocT11. 

XHJtpo.10JKKa xapauepi!ClHKa • • • 73 

II) :1aKJII0'1eHHero, qe peKHTe TaM HMaT 3ttairnTeJIHO 110-roJISIM Koe<t>11u;HeHT 
11.1 eapHaQHHTe, T'hH Karo llO·MaJIKHTe OT TSIX 11pe3 .IJeTHHTe Meceu;H Han'bJIHO 
npeC'bXBaT, a npH nopOHHH BaJieiKH 11pHH)f{,ll.aT c roJieMH BO,ll.Hl1 KOJIH­

tieCTBa. 
2. Ma Kc HM an e H or r o K. XapaKTep11cr11Kara Ha MaKCHMaJIHHSI OTTOK 

npe.zr.craBJISIBa HaH-fOJISIM 11paKTHIJ:eCKH HHTepec, HO Hf:fOBOTO H31Jl1CJISIBaHe 

BHHar11 ce aarpy,nHHBa OT JIHnCaTa Ha CHrypHH H pe,ll.OBHH XHJlpOMeTpHtIHH 
.zr.aHHH. E.u.aa 11pea nocJie.U.HHTe .zr.ecer11Ha ro.zr.HHH X11.u.poMereoponorntJHara 
CJiy)!{6a e opraHH3HpaJia H3MepBaHeTO Ha B'bJIHHTe OT n0·3Ha1JHTeJIHHTe 
pe1IHl1 11pl1H>K,Z1.aHH.H. fJiaBHHSIT He.zr.ocTaT'bK Ha pe.U.OBHHTe cpo'l:HH Ha6mo­
.u.eHHSI no OTHOllieHHe Ha XH,ll.pOMeTpHHTa Ha BHCOKHTe BO.D.H ce C'bCTOH B TOBa, 
qe 11opa.zr.11 roneMHSI HHTepBaJI Me)!{.zr.y .u.sere nocJie,ll.OBaTeJIHH Ha6JIIO,ll.eHHH 
B .zr.eHOHOI.QHeTO He MO>Ke .zr.a Ce OOXBaHaT nO·TOl!HO HatiaJIOTO, B'bpX'hT H 
KpaHT Ha Bl1COKara B'bJIHa. HHKOH KpaTKOTpaHHH pel!Hl1 npHH>K.D.aHHSI .zr.a)!{e 
ce cJiy11aar 11pes HHrepaaJia Me)!{;:i:y cpotIHHre Ha6JI10,Z1.eHHSI H ocTaBar He­
aaperncrpHpi!HH. TaKOBa e C'hCTOSIHHero Ha x11.u.poMerp11tIHHTe .zr.attHH 11 B 
npoyqaaHoro OT Hae 11opel!He. 

OpH xapaKrepHCTl1Ka Ha MaKCHMaJIHl1H OTTOK HaH·lJeCTO ce H3110JI3yBa 
CTaTl1CTl11JeCKHSIT Mero.zr., C'brJiaCHO c KOHTO ce H3Ba)!{,ll.aT H o6pa6orBaT 113-
MepeHHTe HaH-fOJieMH OTTOlJHl1 KOJJHlJeCTBa 11pea .zr.eHOHOI.QHero, .zr.eKa.zr.ara 
H MeCeu;a. OonytieHHTe qpea T03H MeTO.D. cpe.D.HH MaKCHM3JIH11 H eKCTpeMHl1 
croiiHOCTH He paaKpHsar .no6pe C'hI.QHOCTTa ua 11ayqaaatt11si 11pou;ec. Hano 
ayaaHero Ha noattar11re B XH.U.pOJIOrHSITa eM1111pHl!HH cpopMyJIH aa 011pe.ne­
JISIHe Ha MaKCHMaJIHHSI OTTOK He ca JIHllleHH OT C'b!l{HSI He,ll.OCTaTbK. Te3H 
Cno6pa)!{eHHH HH 110.D.THKHaxa .u.a HanpaBHM OllHT aa aaMeHSIHe Ha CTaTH­
CTHIJ:eCKHSI MeTO.ll. c .u.pyr, KOHTO pa3KpHBa 110-.zr.06pe ,ll.HHaMHKaTa Ha T03H 
11pouec H MY .zr.aaa llO·Il'hJIHa KOJI11qecrseHa xapaKrep11cr11r<a. 

HHe H3X0)!{.ll.aMe OT C'ho6pa)!{eHHeTO, qe pel!HHSIT OTTOK HMa ,ll.Be 
C'bCTaBKH: nocTOSIHeH HJIH ycTOHl!HB OTTOK, KOHTO ce ¢opM11pa qpea 110.ll.­
xpaHBaHeTO c 110,ll.flOl!BeHH BO.U.H, H HeIIOCTOSIHeH OTTOK, KOl1TO ce <}>opMHpa 
11p11 CTHIJ:aHero Ha .D.'b)!{,ll.OBHl1 11 CHe>KHH ao.n.11. Bropara cncraaKa ce Ha· 
rpynaa Bnpxy 11npaara npea OT.D.eJIHH .U.HH Ha sceKH Meceu; H aaellHO c 
Hell o6pa3yBa cyMapHHSI OTTOK. 

H3rIOJI3YBaHHSIT OT Hae Mero.n ce OCHOBaBa Bnpxy paapaooreHHTe KOM­
nJieKCHH rpa<l>HQH aa H3T01JHHUl1Te Ha petIHOTO no.u.xpaHBaHe. fJiaBHHSIT 
eJieMeHT Ha reaH rpacpriu;H e xo.u.osara JIHHHSI Ha orroKa, Ha11epraHa B'h3 
OCHOBa Ha e)!{e,ll.HeBHH ,ll.aHHH. Ta311 JIHHl1SI oqeprasa SICHO BCHlJKH pel!HH 
11pHH>K,Z1.aHHH c TSIXHOTO HacrnrrBaHe, apeMerpaeHe H roneMHHa. Te HMaT 
KJIHHOBH,ll.HH oqepraHHSI H ca orpaHHIJ:eHH OT.U.OJIY qpea JIHHHSITa Ha 110.ll.­
llOtIBeHOTO 110.nxpaHBaHe. BcHKO KJIHHtie B xoAorpacpa cJie,noaaTeJIHO npe,n;­
crasJisiaa or.u.enHo petIHO 11p11H)f{,Z1.aHe. B raKa paapa6oTemrn xo.u.orpa<}> HHe 
011pe.u.enSIMe 6poH Ha peqHHre 11p1111)!{,Z1.aH11SI 11pes or.u.enH11re Meceu;H Ha 
romrnara H o6eMa Ha BOJlHara Maca Ha BCSIKO npHH>K.U.aHe H cne.u. roaa 
o6ruo aa Meceu;a. Onpe.u.emrnero Ha BO.U.HHSI o6eM crasa qpea H3Mepaatte 



7~ 0. neu'IC 

llnOlllHTe Ha OT.n:enHHTe KJIHHOBe H npeep'bltlaHeTO HM B'bB BO,ZlHH KOJIH­

llCCTHa C'brJiaCHO c Maltla6a Ha rpa<f>HKa.
1 

.Ua HHHTe OT TaKa npoBe.n:eHHTe H3cne.n:eaHHH B'bpxy paJnpe.n.eneH11eTo 
H:t pe l!HHTe npHH}l{,ztaHHH no 6po:H HanaraMe B Ta6m1ua 7, a ;~aHHHTe aa 
Me cell HHH o6eM Ha BCl.n:HaTa Maca OT pel!HHTe npHH}l{,lJ.3HHH B Ta6nHu a 8. 

Tn6n11u a 7 

___ I___ - CpeneH 6poii 3a petrnnTe 11rn111m.11 amrn -

· nopeqirn I . I I I I I I I XI XII I I II III I~- VI ~~I IX I x 

I 
L: 

P. 4epHH 
OcnM 1 2,8 I 3,1 

P. oeJIH 
0CbM 2,8 3,9 

nopeqnH 

P. 4ep1rn OcnM . . . 

P. EenH OcnM ... 

2,6 12,7 13,2 12,6 

3,0 2,7 3,6 3,0 

I 3,0 3,) 

3,1 13,6 
2,6 I 2,2 

3,1 I 3,o 

2,2 

2,0 

2,2 

2,4 

31,0 

35,8 

Ta6.1Hua8 

I XI 

Meceqe11 eop;eH o6e>M Ha peqH1JTe npHHll<Jl3HHH B MnH. >13 
J o .,; "'0 

I XII I [ I ll I Ill I IV I v I VI I Vll I VIII I IX I x I g ~ 

3.8 3,8 4,2 3,1 7,2 11,8 16,0 11,0 5,0 3,0 1,7 1,5 I 72,J 

2,0 4,2 5,7 3,0 4,4 8,3 12,7 11,5 7,5 3,6 1,7 1,0 165,€ 

CTpH nperne.n: Ha ,ztaHHHTe B Ta6JIHl.(a 7 H,ZlBaMe ,ZlO 3aI<JIIOl!eHHe, qe 
pel!HHTe np1mJI<:,ztaH11H ca cpaBHHTeJIHO paBHOMepHo paanpe.n:eneHH no 6poi-i 
npe3 oT.n:enmne Meceu11 Ha ro,u:.11HaTa. )laHHHTe B Ta6 n11ua 8 no1rn3BaT 
o6al!e, qe no o6eM Ha BO,U:HaTa Maca Te3H npimJI<:.LI.aHHH ca TB'bp,zte pa3-
JIHl!HH. Ha:H-roneM11Te np1mJI<:,ztaH11H HaCT'bnBaT npe3 Mali 11 IOHH, a ttat'1-
MaJIKHTe - npe3 cenTeMBpH 11 OI<TOMBp11. 

rone:vrnTe pel!HH npm1JI<:.n:aHH5I HMaT x apa1nep Ha Haao.n:HeHl1.H. Te3H HB­
JieHHH ca xapaKTepHa qeprn a pe}l{HMa Ha p. Oc'hM. CToKpHTHHT MOCT Ha 
peKarn npH rp. Jloaeq e 611n pa3pymaaaH np11 TaK11sa HaBO,ztHemrn. l13Me}l{.n:y 
pe.n:11uaTa Haao.n:HeH11H Ha p. Oc'bM KaTo Ha:H-roneM11 ce col!aT Te311 npea 
1897 11 1957 ro.n:. CT'hpBOTO ce e cnyqwno npe3 M. Mali 11 e OHJIO npHl!H­
HeHo OT npO,zt'bJI}l{HTeJIHH (20 .ZlHH c M8JIKH npeK'bCB8H11H) BaJie}l{l1, KOM6H­
H11paH11 c 11HTeH311BHO CHeroToneHe B CTaponJiaHHHCKaTa l!aCT Ha nop e­
l!HeTo. BHCOKHTe B'bJIHH ce C'be.D;HHHB8JIH H ,ZlOCT11ran11 MO,ztyJI l M3/ceK/K~i2• 

Haao.n:HeH11eTo npe3 1957 ro.n:. e HaCT'bnHJIO npe3 M. IOHH a peaynrnT 
Ha HHTeH3HBHH .Zl'b}l{,ZlOBe, KOHTO c npeK'bCBaHHH Ha MeCTa npO.Zl'bJI}!{HJIH 

36- 40 l!. 

t Yl3Mep na uero na unomure 6e npose,!l.eHo •1pe3 rerneHe Ha 113psrnaH11Te or Kon11pHa 
xapr11S1 qmrypKn na aHam1rwrn11 se3m1, np11 Koero ce nocr11 ra oKo.qo 8 nnrn no-1 o.qHMa TO'l-
11ocr OT T33H npu !l.Wll!1MCTp11paHe. 

XHJipo110JKKa xapaKTepHCTHKa • . • Tf} -

3. M H H H M a JI e H 0 TT 0 K. B'hpxy MHHHMaJIHHH OTTOK H .n:ocera ce 
o6p 'bltla no-MaJIKO BHHMaHHe, T'bH KaTO B'bB 80.ZlOCTOnaHCKaTa npaKTHKa 
Ce pa3lJHTa rJiaBHO Ha pel!HHTe npHH}l{,ZlaHHH. CTopa.n:11 Ta3H npH'IHHa H Me· 
TOJI.HKaTa Ha Heroa0Te 11acne.n:aaHHH He e .n:ocTaT'bqHo paapa6oTeHa. l-13BecreH 
np1rnoc a TOBa OTHomeHHe npe.n:craBJIHBa pa6oTaTa Ha I1B. MapHHOB (1 959) 
3a MHHHMaJIHHH OTTOK Ha peKHTe B 5'bJirapI1H. 3a MHHJ1MaJieH OTTO!( Ma­
pHHOB cqHTa H3MepeHOTO HaH·MaJIKO OTTOqHo KOJIHlJeCTBO 3a HHTepaaJI OT 
neT ,ZlHH. CTp11eMaHeTO TOqHO Ha TaI<'bB HHTepBaJI, a He Ha ,ztpyr e ,ZlOCTa 
cy6eKTHBHO. Hae CllHTaMe, qe onpe.n:eJIHHeTO Ha MHHHMaJIHHH OTTOK TpH6Ba, 
.n:a craHe no Mero.JI.a 3a onpe.n:enHHe aeJIHllHHara Ha no.n:noqaeHoTo no.n:xpaH­
BaHe. Ta6m1ua 9 C'b.Zl'bp>Ka cpe.n:HH MecetJHH .ZI.aHHH 3a MHHHMaJIHHH orroK, 
113q0cneHH no Mero.n:a Ha KOMnJieKCHHTe rpa<f>HUH ( 1) H no CT3THCTHl!eCKI1 H 
MeTO,Zl (2). 

nopetB!ff 

P. 4epm1 OcnM . 

.P. n eJill 0CM1 

Ta611uua 9 

I 

~ I MnHHMaJieH OTTOK - ---, -

~ ~;I x11 I r I 11 Im I rv I v I v1 I v11 lvm 11x I x ~ 

-1-1,14- 1,;~ 1-.49 11 1.90 ~.18 ;; 2~8;12~0- 1 85 1
1 1.~ o.~~ o,s 1 : 1,16 

2 0,90 1,19 11,34 1,34 1,86 3,19 3,18 2,48 1,4.5 0,93 0,80 0,73 11,61 

1 lo.89 1,1 2 1,34 11,66 1,96 2,64 1,93 2,02 j1,18 o,85 o,75 ,o,11 l,-t2 
2 10,75 1,10 1,25 

1

1,25 1,76 2,82 2,06 1,99 11,03 0,78 0,66 0,65 1,3 -1 

fpaqmu0re Ha qrnr. 5 npe.n:CTaBHT pa3npe,ZI.eJieHHero npe3 ro.n:Htt ar a Ha 
q;e.n:mne MecetJHH MHHHMaJIHH CTOHHOCTH. MaKCHMYM'hT a ro.D;HillHHH x o.u 
Ha MI1HI1MaJIHHH OTTOK npe3 M. anpHJI e CB'bp3aH C'bC CHeroToneHeTO n pe3 
T0 3H Meceu, I<OraTO ce aKYMYJIHpaT Ha:H-roneMH KOJIHl!eCTBa no.D;nOl!BeHH 
Bo.n:11. M11H11MyM'bT npe3 VIII, IX H X e ca'bp3aH c JIHTHOTO 3acyrnaBaHe, 
npH KOeTo ce H3llepnBaT HarpynaH11re OT nponeTra 3anacH Ha no.n:noGBeH11 
BO,ZlH. 

4. Or T 0 K H a p c K H T e B n p e .n: 6 a JI K a H c K a T a q a c T H a n O· 
p e q He To. XapaKrep!-!CTHKa aa <f>opMHpaHeTo H pe}l{HMa Ha npe.n:6 anKaH­
.CKHTe np11Tou11 Ha p. Oc'bM, KaKTO H3T'bKHaxMe no-rope, He cMe a C'bCTOHHHe 
.n:a HanpaBHM nopa.n:H JIMnca Ha XHAPOMeTpI1llHH .n:aHHH. H11e aHaJJH3HpaxMe 
Ta3H qacr OT MOAYJIHarn Kapra Ha P. Pycea (1961), KOHTO o6xaa ltla Ha­
rneTo n opeq11e, HanpaBHXMe HHKOJII<O MaJIKH YTOl!HHB3HHH Ha H30JJ HHHl1Te 
H H3qHCJll1XMe cpe.D;HHH OTTOlleH MO.ZlYJI 3a 6acei1Ha Ha BCeI<H npHTOK. B 
Ta6;rnn:a 10 ce C'b.D;'bpJI<:aT rJiaBHHTe XHApOrpa<f>cKH .D;aHHH 3a OTTOl!HY.H 
MO.ZlYJI Ha n0-3Haq11TeJIHHTe OT Te3H npHTOU:H. 

l Yl3'il!Cnc11m1 ua pC'lllllTC npHllJKJJ.amrn 11p11 rp. Jlo111:11 m· ca npam.! 11 11, n.ti Karo JJ.au­
RHTe raM He orcrpaHRBar ycno1mS1rn n npe11uanKa11cKara •mer m1 11ope'l11tro. 
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111111101 111 ceiina pt-KaTn t Ha np1i1 111111 
t B l<M~ j H K:\I OTTOKO 

I'. l{anc11ua . I 66.4 I 19,4 7,4 Ce.111UJKa peKa . 
Cyx .1 peKa 62,8 23,8 8,8 ,\1a.1Kara pcKa 
( 

0

1JAl'HIHI 22,2 8,.3 4,7 
i 

p. PallKa 
Llp11r.1a I 6J,8 16,8 4,6 I p. on i rapeHcKa . 

Tnli.i11ua 10 

JJ.111111 
Jl 1, 1A1ll 

\\OJ!y.o ll 1t 11 11 ,,,, <•• 
I"'"" I" 118 l fl

1
JlllH II h \t l ·T"&OKa 

I 

. , 17,3 I 7,H I 5 ,l) 

. 16,1 

I 

8,li 4/1 
. 9,5 4,9 3,5 
. I 14,8 7,2 4,5 

IA l\.'1 Hl 1 1Ell111 ~ 

OT Ha11pmH•11111c.' JlOT) 1< :-.apt11<Tep11crni-11 11pm1;lnttiaT cneAHHTe no­
rnasHH l~ :lllOJI II: 

I. ( >6IIIllTI' 1j111:rn1<0reorpa<j>CKH yc.rionm1 33 <jlOpM11pam•ro Ha OTTOKa B 
rop11010 11 rpt'Jl llOTO 11ope411e Ha p. O cbM cc paamr•rnnar TBbpD,e MHoro 
e ·11111 OT Jlpy rn. CrnponnaHHHCKara qacT Ha 6acei111a e ua.n. 2 Il'bTH no-so­
;~ouocHa OT npe)l.6anKaHCKarn. 3a rosa cnoco6crnyBaT 110 ronsiMaTa ro­
Jl.HIIIHa BaJie}l{Ha cyMa B ropHOTO nopeq11e, no-roneMl1SlT HaKJIOH Ha CKJIO­
HOBere l1 so.u.operyn11pamaTa ponH Ha pacnnenHaTa noKpl1BKa. Pe4Hara 
Mpe)Ka B ras11 11acT o6aqe e .U.'hJJ6oKo sce11eHa, nopa.n:i1 Koero BO.U.HTe Ii 
rpy.u,Ho Morar .n.a 6'b.U.aT orne.u,eH11 l1 11anoJJayBaH11 B CKJJOHOBl1Te .u.eHy.n.a­
UHOHHH aapaBHeHOCTH, KOHTO Ha MeCTa MOfaT .n.a 6'b.u,aT ycBOeHl1 B cen­
CKOCTOnaHCKO OTHOUieH11e. 

2. fO.U,HIIIHaTa cyMa Ha TelJHl1Te BaJie}l{l1 CbBCeM MaJIKO npeBHIIIaBa 
Taa11 Ha TBbp.U.l1Te aaJJe}Kl1. Tosa HaM11pa orpa}l{eH11e Bbpxy H3TOlJHHUHTe 
Ha pel!HOTO no.u.xpaHBaHe, K0l1TO HMaT Il04Tl1 e.u,HaKBO KOJIHl!eCTBeHO Cb­
OTHOIIIeHl1e. 3HalJHTeJIHOTO KOJIH4eCTBO TBbp.U.11 BaJie}l{l1 npe.U.l13Bl1KBa Ha­
r p ynaaHeTO Ha CHe)KHa IlOKpl1BKa, KOHTO ce 38,Zl.'bp>Ka B IlO·Bl1COKHTe 
MeCTa Ha 6acel1Ha .u.o KpaH Ha M. MaH l1 .u.aaa CHJIHO OTpa}l{eHHe B'bpxy 
pe4HHH pe}l{l1M. 

3. 3a pe}l{HMa Ha OTOKa ca xapaKTepH11 cpaBHHTeJIHO K'bCHOTO npo­
JieTHO Il'bJIHOBO,Zl.He 11 e.u,HH BTOpl1'IeH MaKCI1M)M B KpaH Ha M. IOHl1 H Ha­
lJ8JIOTO Ha M. IOJIH. Toa11 pe}l{l1M e 6naronp11HTeH aa cronaHCKH uen11, TnH 
KaTO Il'bJIHOBO.U.HeTO C'bBna.n.a c Ha4aJIOTO OT sernTaQHOHHl1H nep110.n; Ha 
MHOfO ceJICKOCTOilaHCKH KynrypH. 

4. 0pe,n.6aJIKaHCKHTe npl1TOUH H\laT IlO-fOJIHMO HenOCTOHHCTBO Ha OT­
TOKa B cpaBHeHl1e C'bC CTaponnaHHHCKf:ITe, nopa.u.11 KOeTO H3IlOJI3yBaHeTO 
Ha TeXHHTe BO.U.11 MO}l{e .u.a 6n.u.e peayJITaTHO cne.u. H3KJCTBeHO peryJIH­
paHe Ha TeXHHH OTTOK. c BO.U.HTe Ha Te3l1 peKl1 rue MOraT .u.a ce HanosrnaT 
caMo pa6oTHHTe aeM11 no Hl1CKl1Te Kpal1peqH11 repac11. 

5. Y .u.06H11 3a cTonaHCKO ycsoHBaHe aeM11 TpH6sa .u.a ce T'bpCHT npe­
.U.lfMHO B npe.u.6anKaHcKara qacT Ha nopeq11eTo, T'bH Karo craponnaHl1HCKaTa 
qacT e 3aeTa OT 06rn11pHl1 ropCKH nnOIUH, CKJIOHOBeTe ca CTp'bMHl1 l1 He­
y,ri:o6Hl1 aa ceJICKOCTonaHCKO 11ano;raysaHe. BHCOKHTe MeCTa Hanpe.u.6 aJIKaHcKara 
lJaCT 611 Morno .n;a 6'b,Zl.aT HailOHBaHl1 c BO.U.l1, XBaHaTl1 B CTaponJiaHl1HCKaTa 
BHCOKa qacT Ha 6acel1Ha qpe3 npeXBbpJIHHe no CKJIOHOBH KaHaJIH l1 CH­
cpoHH. 
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PE3!0ME 

3ana1Jel! nacTOHLUCI 0 Tpy;xa !IB.1lleTCH Bb!HCHCHl!e rn;xpo.1orn11 pe'IHblX BO.rt B OJllOtt 
I OpHOil I! npeJtropHOI! o6nacrn. ropHall 'laCTb OXBari.rnaeT cenepHblC CK.10Hbl TpOSIHCKOI! 
"lacrn Uempanbnott Crapa 11.1aHHHbI, a npP.rtropuag •men oxsaThmaer flpen6anKan Memny 
I opo)lam1 JloBC'I II Tpo11H. 3rn JlBC MOpcjlorpacjJH'ICCKHC '13CTll BK.1IO'la!OT BCpXHCe H cpe;xnee 
1 C'lCHl!C p. 0Cb!M ll cy1uecrneHHO OTJlll'13IOTCll 0)lH3 OT npyroi!. 8 crapo11.1a111111CKOit •rncrn 
IIO;'(Hl!Ma!OTCH Bb!COKHC rop111>1e xpe6Tbl c Kpyrb!MH CKJIOH3MII, nopOCllll!MII rycrbIM 6yKOBblM 
.1CCOM, a [JpeJl63JJK3HCKal! 'laCTb COCTOHT 113 HCCKOJlbKllX 1Jepeny IOll{HXCll napaJJJJeJJblllrlX, 311a'IH­
TC.lbHO 60.1ee Hll3KHX II 06e3,1eceHHblX rpsrn, CKJIOHbI, B 60Jlh!JllllICTBC CJIJ'l3CB KOTOpb!X npen­
craBJJlllOT o6pa6aTblB3CM b!C 3CMJJI!. 

3rn MOpcjlorpacjJ11•1ecK11e pa3JIH'IHll, CO'ICT3IOU\HCCll c reo.~Ofll'ICC.KHM CTpOCHllCM, 11011-
11e111Ib!M H paCnITCJlbllbIM noKpOBOM H c KJll!MaTlllJCCKMMH ycJJOBllSIMII, 113X0Jll!T 60JJblIIOC OT­
palKeH11e na <jJopMnpoeamm H pem11Me pe•rnoro croKa. CaMbIC BbICOKHC 1JaCTH CT~ponna1t1111-
CKOro Y'l3CTK3 CJIOlKCHbl rpCIUIHIOBaTh!Mll Kp11CT3JIJIH'ICCKllMH CJJ3HU3MI!, B KOTOpblX cjJopMl!­
pyrorrn JlllaKJI330Bb!C BOJ!hl, a CKJIOHbl ero - JI.OBOJlbHO OKapcroeaHHblMH 'l'.pllaCCKHMll ll3Be­
CTHllKaMll H JI.OJIOMHTaMI!, B KOTOph!X cjlopM11pyerc11 3Ha'IHTCJlbHOC l{('.1H'ICCTBO KapCTOBblX 
BO.it. 

ropHaSI paCTllTCJlbHOCTb B 3TOM Y'l3CTKC 33HMMaer 730/o ero n.10IJtaJlll H llMCCT 3113'11!­
TCJlbHOe BOJlOperyn11pyIOIUCC BJll!lllillC. B pC3YJJbTaTC 3THX cjlaKTOP,OB K< acjJ11une11T pC'IIIOro 
m1raH1111 nOilIIO'IBeHHblMH no1taM11 B Crapon.ijaH11HCKOM y'lacrKe 11pes11maeT 0,:10, a B I1pen-
6a,1KaHcKoM y'laCTKC ero 3Ha•1em1e OT 0,10 JI.O 0,20. 

<P113HKOreorpacjl111JCCKllC pa3JJH'lllll MClKJIY llBJMll 'laCTllMI! 6acellna onpC.llCJIHIOT llX BOJlOHOC­
HO:Tb. B CraponnaHnHcKofl 1JacT11 Monynn CTOKa cneny1mu'1e or 19,8 JI.O 11,9 n 'ceK/ KM 2, 
a ll npen6a.1KaHCKOit '13CTII - 4,9 JJ /CCK/KM.~ Ko=icjJcjJHUlleHThl CTOKa COOTBCTCTllCHHbl 0,44-
0,46 I! 0,19. 

CoorHomen11e Memny rnepn1>1M11 H lKHJIKHMn oca)lKaMn B H3)''1aeMotl o6nacrn - 430;0: 
: 57°/o· 3ro OTHOlllCHllC H3XOJI.l!T OTp3lKCHHC Ha OTHO!IleHHC llCTO•IHllKOB K pc•moMy nHT3111llO 
(CM. ta6JJ. 3). 

11.aHilble Ta6mru 4 II 5 11 rpacjJ!ll<OB 4 .ll3IOT npC;tCTaBJICHHC 0 pClKllMC CTOKa. f.ij3RHbll! 
\ld KOlMYM 11p11'rnHe11 CHCI'OTallllllC'~I B ropnol! 'laCTll TC'ICHHSI ll ueceHHHMH OC3JlKHllll, a 
l .1aBHbli! MHHl!MJM - .1CTHC-OCCHIIClt 3acyxoll. MaKCl!M3.%Hbill ll Ml!Hl!M3Jlbflbll! CTOK x r. paK-
1Cp!l3)'IOTCH J1.aI11IblMH 1<0Mn.1eKCHblX rpacjlnKOB. Pe'IHbie IlaBOJIKH no•n n OilHHaKOBO '13CTbl B 
(1T;tCJlbHb!C MCCl!Ubl, HO c pa3JJll'lllbl~l o6oeMOM BOi!HO!i ~! aCCbl (Ta(i.1. 7 11 8l. IlaBOllICIIllH -
\apaKTep11oe llBnCHllC B llpeJt6a.1K:1HCKcllt 'laCTll TC'ICHIIH. MmmMa.1hHbli! CTOK llOKa3blllaCT 
(• 'ICHb Ma.11>1e KOJJC6amrn B OT,1C.1hHb!C MCCllllbl. 

06oCKTOM X03HiiCTBCHHOI 0 l!Cll0.1h30B3HHll JI.0 11acromuero Bpe~1eH11 HllJllllOTCSI BOJlbl 
I naunoti pc1rn H TO:lbKO B caM0ti 111131'di •1aCTH TC'IC!llHI. L!epe3 pery.ni amie BOJl Ill'Kf1TO­
pb!X npnTOKOB II HX OTUC.D.CllllC no CK.101101lb!M Ka11a.rn~1 ~1oryT (bJTb opomeHbl II 6om~c llhl­
('IJKlle II 113KJIOHC!IHhlC y'laCTKH 113J•WCMOl1 06.1acrn. 
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ZUSAMMEN FASSUNG 

Die vorliegcnde Arbeit hat die Aufgabe, die Hydrologie der Flusswasser in einem 
gcblrgigen oder niedergebirgigen Gebiet zu erlautern. Der Bergteil umfasst die nordlichen 
Abhllnge des Trojanbalkans, und der niedergebirglge Tell - den Vorbalkan zwi­
schen den Stadten Lowetsch und Trojan. Diese morphographischen Tcile schliessen das 
oberc und mlttlere Einzugsgeblet des Flusses Ossem ein und unterscheiden sich wesen­
tlich voneinander. In dem gebirgigen Teil befinden sich hohe Kamme mit steilen 
Abhiingcn, die mit dichten Buchwaldern bedeckt sind, und der niedergebirgige 
Teil besteht aus einigen parallel aneinanderlaufenden, entwaldeten Anhohen, deren meis­
ten Abhange einen bebauten Boden besitzen. 

Diese morphographischen Unterschiede, die mit der geologischen Struktur, wie auch 
mit der Boden- und Pflanzendecke und den Klimabedingungen verbunden sind, iiben 
einen grossen Einfluss auf die Formierung und auf das Regime des Flussabzugs aus. 
Die Kammteile des Balkangebirges bestehen aus aufgerissenen Kristallinschiefern , wo 
sich Kluftwasser bilden, und seine Abhange bestehen aus ziemlich verkarsten Triaskalk­
stcinen und Dolomiten, wo sich eine betrachtlichc Menge Karstwasser bildet. 

Die Waldpflanzenwelt dieses Teiles umfasst 73 % aus seiner F/ache und hat eine 
bedeutende wasserregulierende Einwirkung. Als Ergebnis aus dlesen Faktoren iibersteigt 
<kr Koeffizient der Grundwasserspeichenmg im Flusse im Teile des Balkangebirges O,aO 
und in dem Teile des Vorbalkans betragt er 0,10- 0,20. 

Die physiogeographischen Unterschiede zwischen den beiden Teilen des Fluss­
gebietes bestimmen auch ihre Wasserspeicherung. Im gebirgigen Tei! betrilgt die 
Abflusspende 19,8 - 11, 9 l/s. km2, im Vorbalkanteil -4,9 l /s. km2. Die Abflusskoeffi­
zienten sind dementsprechend 0,44-0,46 und 0,19. 

Das Verhaltnis zwischcn dem Schnee-und dem Regenteil der Niederschliige in dem 
€rforschten Gebiet ist 43 % : 57 %- Dieses Verhaltnis wirkt sich auf das Vcrhaltnis der 
Wasserzuflussquellen aus (s. Tab. 3). 

Die Angaben in den Tabellen 4 und 5 und die Graphiken geben eine Vorstellung von 
dem Abflussregime. Das Hauptmaximum ist von der Schneeschmelze in dem gebirgigen 
Teil des Abzugsgebietes und von den fliissigen Fri1hlingsniederschlagen verursacht, das 
Hauptminimum aber - von der sommerlich-hnbstlichen Diirre. Der maximale und minimale 
Abfluss wird durch die Angaben in den Komplexgraphiken gekennzeichnet. Die Flusszunah­
men kommen in den verschiedenen Monaten fast mit glelcher Haufigkeit vor, sie ha­
ben aber vcrschiedenes Wasservolumen (s. Tab. 7 ut;d 8). Die Oberschwemmungen sind 
charakteristisch hauptsachlich fiir den Vorbalkanteil des Flussgcbietes. Der minimale Ab­
fluss hat in den verschiedenen Monaten unb~deutende Schwankungen. 

Objekt der wirtschaftlichen Ausnutzung bis jetzt sind die Wasser des Haupt­
flusses, und zwar in den niedrigen Teilen des Einzugsgebietes. Durch Regulierung der 
Wasser einiger Nebenfliisse und deren Wegfiihren durch Abhangskanale konnen auch 
<lie hoheren und abfiiHigen Terrains in dem erforschten Gcbiet bewassert werden. 

11 3 BE c T 11 51 HA 6 'b JI r A p c K 0 T 0 r E 0 r p A <!) c K 0 1l p y )K E c T B 0 

l\n. 3 ( Xlll) 

POJI51TA HA fEOfPA<l>CKATA HAYKA OPH KOMJIEKCHOTO 
113Y4ABAHE HA _OPOJ13BO~HTEJIHJ1TE CHJIH 

IleT'bp nonoa 

1962 

KoMrnieKCHOTO 113yqaBaHe Ha npoH3BO.ZU'1TeJIHHTe cmrn e HOB MeTO.ZI. aa 

Hayqm-i H3CJie.n:aaHHH, CB'hp3aH c nepcneKTHBHOTO pa3BHTHe Ha pa3;rnqm1 OT­

pacJIH OT Hapo.ZI.HDTO cTonaHCTBO. ToH npe.n:cTaBJIHBa Hayqtto KOOp.ZI.HHttpatto 

H3CJie.n:saHe, pnKOBO.ZI.eHO OT e.ZI.HH opraHH3aUHOHeH ueHT'hp, B KOiITO ca 
BKJJ!oqeHH urnpOK Kp'hr cneu:irnJIHCTH, npe.n:cTaBHTe.1rn: Ha pa3JIHqHH HayqHH 

.n:uCilHrIJIHHH. LI.enmn HayqeH KOJieKTHB HMa aa aan:aqa .n:a peurn onpe.n:eneHH 

HayqHH npo6neMH c orne.n: Ha 110-HaTaT'hillHOTO pa3BHTHe Ha npOH3BO,n:HTe.7!HHTe 

CUJIH. BnB Bp'h3Ka c TOBa KOMnJieKCHHSIT MeTO)( npu.n:o61rna ace rIO·rOJIHMa 

aKTyaJIHOCT H 3aeMa p'hKOBO.ZI.HO MHCTO B o6n~HH J1.7!aH Ha pe.n:uua aKa.n:e­

MHqHu, ymmepcttTeTCKH H se.n:oMCTBeHH Hayqtt11 HHCTHTYTH Ha CCCP. 3Ha­

qf!TeJIHH ycnexH B npttJiaraHeTO Ha KOMOJieKCHOTO H3CJie,n:BaHe Ha npOH3BO­

.D:l1TeJIHHTe CHJIH ca IlOCTHrHaJUl H HHKOH HayqHH yqpe)!{.n:eHHSI B KHTaH, 

nonrna 11 4exOCJIOBaI<HSI. B Te3H CTpaHH npHJiaratteTO Ha T03H MeTo.n: ce 

~IBHBa KaTO Ml!Oro peayJITaTeH Haq~IH aa CB'hp3BaHe Ha HayqHOH3CJie.n:osa­

TeJICI<aTa pa6oTa c npaKTHKaTa Ha IlJiaHHpatteTO, CTpOHTeJICTBOTO H CTO­

rraHCKOTO pnKOBOJJ.CTBO Ha 011pe.n:enem1 paHOHH. 

3a JJ.a ce H3pa60TH rrepcneKTHBeH CTOnaHCKH ITJiaH aa pa3BHTHeTO Ha 

npOH3BO,n:HTeJIHHTe CHJIH Ha .n:a.n:eH paHOH, e Heo6xo,n:HMO .n:a ce H3XO.n:H OT 

orrpe.n:e.11eHH HKOHOMttqecK11 npe.n:nocTasrrn, Ha 6aaaTa Ha KOHTO Ille ce aa­

JIO)!{H nJiaH'hT. 3a .n:a 6n.n:e TOH peanett, HKOHOM11qecK11 ueJiecno6pa3eH u 

OC1,11~eCTBHM np11 B'b3MO)!{H8 HaH-rOJIHMa 11KOHOMHH Ha cpe.n:cTBa, e Heo6xo­

J(HMO rnia1rnpaHeTO .n:a ce rrpe.n:mecTByBa OT aa,n:'bJI6oqeHH HKOHOMHqecKH 

H np11po.n:HH 113yqasaHHH, KOHTO .n:a ce H3B'hpllIBaT He caMO OT Ham1qH11Te 

IIJiaHttpan(H opraHH, HO H OT HayqHOH3CJie.n:osaTeJICKl1Te yqpe>K.n:emrn. 

l13pa60TBaHeTO Ha rrepcrreKTl1BHl1H ITJiaH aa pa3BHTl1e Ha npOH3BO.ZI.HTeJIHHTe 

CHJil1 B orrpe.n:eJieH paHOH Ha CTpaHaTa H3HCKBa 3aJJ.'bJI6oqeHo 1103HaBaHe Ha 

MeCTHHTe l1I<OHOMl1qec1rn ycJIOBHSI 11 Ha.11HqH11Te np11po,n:H1i pecypcu. 

locera Te3H B"h11p0CII ce pelllaBaT rrpe,n:HMHO no a.ZI.MHHHCTpaTHBeH 

II'hT C'hC C'hBCeM CJia6o yqacTHe HJIH rrpH OT.ZI.eJIHH cnyqa11 6ea yqaCTHeTO 

ua HayqH11 yqpe)!{.n:eHHSI. DollileHHBaHeTo Ha HayqttaTa paapa60TKa Ha nep­

crreKTi1BHOTO pa3BHT!1e Ha OT,n:eJIHH paHOHH BO.D:H AO OCK'bJ1HBaHe Ha np0113-

BOJJ;CTBOTO. Oco6eHo sa)!{HO aHaqeH11e 11Ma Ha11p11Mep ttayqHaTa paapa6oTKa 

11a npo6neM11Te aa Tep11Top11an110To paanpe.n:enem:1e Ha HOBOH3rpa)!{.ZI.8HliTe 

IIpOH3BO.ll,HTemm Cl1JIH, rrpo6JieMaTa aa C'h3.n:asaHeTO Ha HOBl1 eHepreTHqHH H 

cypOBl1HHH 6a3H Ha Hapo,n:HOTO CTonaHCTBO H JIHKBH,n:HpaHeTO Ha C'hI.UeCT­

BysaIQHTe 11KOHOMHqecKH .n:11cnporropum1. PelllaBaHeTo Ha Te311 B'hrrpoCH e 

CB'bp3aHo c roJieMH KanHTaJIOB.TJO)!{eHHH. ETo aau~o 11acne.n.saHHHTa aa 111<0-

li I f:\1:ecnrn 1!a f;h .. 1rapcKOTO reor p:HJJcKo JlpyiKecTno, Kii . :~ 


