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REGIME OF ALKALESCENCE IN THE BLACK SEA WATERS 
AND ITS ANTHROPOGENIC CHANGES IN THE BAY OF VARNA 

A. Rozhdestvenski 

(Summary) 

Alkalescence of natural waters implies the dominance of strong bases ovier 
:strong acids. In fact alkalescence is predetermined by biocarbonate and carbonate 
content in the water. In depth the Black Sea waters contain hydrosulphides as 
well. The salts of weak acids are in very small quantities. 

The Black Sea waters have high alkalescence, obviously prevailing over 
that of the other seas and oceans. The average alkalescence of the Black Sea sur­
face waters is above 3.3 mg eqv/I while in depth it is even more than 4 mg eqv/I. 
Three are the main reasons having caused this high alkalescence: river run-off , 
evaporation and vertical water mixture with the sulphuretted hydrogenic waters 
below under the circumstances of partly reversible processes of restoring the for­
mer content after oxidiring the sulphuretted hydrogen. 

Alkalescence of the surface sea waters throughout a year has quite often min 
values in May and max at the end of autumn or during the first winter months , 
due considerably to the Danube flow. 

In the Bay of Varna the alkalescence average value of surface waters is 3.41 
mg eqv/l. Sometimes its absolute max is over 3.80 mg eqv/l, influenced by the 
lake current. Recently it has been dropping more and more as follows: 1955-1963 
the average alkalescence value was 3.37 mg eqv/J, 1964-1971, 3.33 mg eqvo/I 
1972-1976, 3.32 mg eqv/I. 

Some anthropogenic factors such as the algae flowering which is a source for 
polluted water self -purification and the running of waters with low alkalescen­
ce through the town's water supply system, diminish the sea water alkalescence 
in the Bay of Varna. In the lake of Beloslav its average value is 5,70 mg eqv/I 
which in the last few years went down. 
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Ona3BaHeTo Ha nJia»<oBeTe, rnempa H BO}l.HTe Ha CBeTOBHHH OKeaH, 

a TaKa Cl>lll.0 II Ha llepHO Mope npe}l.CTaBJIHBa HaH-Ba»<HaTa CbCTaBHa 

q acT OT npo6JieMa 3a paUIIOHaJIHOTO H3IlOJI3yBaHe II Bb3Ilp01I3BO}l.CTBO 

Ha HeroBHTe np1Ip0}1.HII pecypclI. llo HaCTOHIII.IIH MOMeHT npH HH)l{eHep­

HO·TeXHHqecKOTO p ernaBaHe Ha pe}l.HUa BorrpocH B Ta3H HacoKa e 6HJI 

npeHe6pernaH HaH-Ba)l{HHHT MOMeHT OT rne}l.Ha TOqKa Ha cpH3HIIecKaTa 

OKeaHorpa¢HH. BnnpocoT 3a TpaHcnopTHpaHeTo H pa3rrpocTp aHem1eTO 

Ha 3aMopCifTeJIIITe B 3aycTeHHTe OTna}l.HH 61ITOBII H npOMHIIIJieHII BO}l.II 

e Bee orn.e npo6JieMeH. • 
l13CJie}l.BaHHHTa B qy»<oHHa H y nae IIOKa3BaT, qe npoueclITe Ha 

Typ6yneHTHOTO cMecBane, pa3pe*}l.aHe H TpaHccpopMaUIIH, KaKTO II CTPYK· . 

TypaTa Ha UIIpKyJiaUIIHTa Ha Bo}l.aTa, ca e.u.HH OT ocHOBHIITe ¢aKTOpH, 

KOHTO ¢opM1IpaT ycJIOBHHTa B MopeTO 3a eqrnKaCHO npepa6oTBaHe Ha 

3aycTeHHTe B Hero OTXO.U.H [I, 2, 5, 6]. Ilpo6JieMoT 3a ona3BaHe qHcTo­

TaTa Ha l\IOPCKHTe BO}l.H aKTyaJIH3Hpa orn.e e)l.HH TaKoB noqTH eKBHBa­

JieHTeH npo6JieM - YTHJIH3aUHHTa Ha OTila}l.HHTe BO}l.H H npHMeCH B KpaH:-

6 pe)l{HHTe q epnoMopcKH paH:onH Ha cTpanaTa. E}l.HH 6eroJI aHaJIH3 ua 

KOHIOHKTypaTa B pa3BHTHeTO Ha Hapo)l.HOTO CTOIIaHCTBO IlOKa3Ba, qe 

B o6cera Ha qepHOMOpCKOTO KpaH:6pe»<He ce HaJIO)KH ,,Cb)KHTeJICTBO" 

Ha }I.Ba HeCoBMeCTHMH no CBOHTa Cl>lll.HOCT H xapaKTep Ha }1.eHHOCT OT· 

p acoJia OT}l.HX H Te*Ka npoMHrnJieHocT. TexHHTe pa3HonocotIHH H3HCKBa­

mrn, MecTopa3nOJIO)KeHHe, He6JiaronpHHTHHTe B HHKOH OTHOrnemrn 

OKeaHorpa¢cKH YCJIOBHH, H3pa3eHH B }1.0MHHHparn. MaTepHKOB BTOK B 

c eBepo3ana.u.HaTa qacT Ha llepHo Mope HJIH cpaBHHTeJIHo ycTOHlJHBH 

IO)KHH TelJeHHH, KaKTO H HaJIHlJHe Ha llIHpOKa rneJI¢oBa 30Ha H pa3-

lJJieHeH 6pSir HaJiaraT H3yllaBarieTO ua npouec11Te, KOHTO cpopMHpaT ca­

HHTapHo-xHrHeHHHTe ycJIOBHSI B 30HaTa Ha aKTHBHOTO BO}l.OIIOJI3yBaHe. 

B HaCTOSIIII.IISI MoMeHT e}l.HH OT HaH-HHTeH3HBHHTe H3TOlIHIIUH Ha npo­

MHWJieHo; 6HTOBH BO.ll.H ca )l.BaTa KpynHH KypopTHH H npOMHlllJieHH ueH­

Topa Bap1rn H Eyprac. KoJIHtiecTBaTa Ha TeXHHTe OTXO.l1.H, B3eTH 3ae.l1.HO, 

Ha.ll.BHrnaBaT 7-8.103 Ky6HlJHH MeTpa 3a }1.eHoHorn.He. MecTonoJIO)K:e­

HHeTO Ha · Bapua H Eyprac e TaKoBa, qe pa3)1.eJISI KpaH:6pe*HeTO Ha TPH 

IlOlJTH paBHH llaCTH, B pe3yJITaT Ha KOeTO nocJie)l.HOTO e 3acTparneHo OT 

e}l.HO TOTaJIHO paBHOMepHO 3aMopCSIBaHe. IlpelIHCTBaTeJIHHTe C'bOpo)Ke­

HHSI, KOHTO ca nycHaTH B }1.eHCTBHe }1.0 T03H MOMeHT, H3BoprnBaT npe}l.HM-
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HO caMO Mexam1qecKO npeqHCTBaHe Ha OTil3)1.HHTe BO)l.H. OcBeH TOBa 
,l("bJI6oqHHaTa, Ha KOHTO CTaBa nycKaHeTO HM, He Ha)l.BHUiaBa 5-6 m, a 
pa3CTOHHHeTO e He no-)1.aJieq OT 200-250 m OT 6pera. "TaKOBa peUieHHe 

Ha npo6JieMa 3a ona3BaHe qHcToTaTa Ha ":lepHo Mope oqeBH.11.HO He MO>Ke 
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<l>Hr. 1. Bepn1KaJIHO pas­
rrpe,D.eJieHne Ha ycJIOBHaTa 
IlJibTHOCT Ha MOpCKaTa BO­
,D.a Ha pa3JlliqHH pa3CTOH· 

HHH OT 6pera: 
1 H 2 - Ha 5 MRnH OT 6pora; 8, 
4 II 5 - HI OKOJIO 20 MH.1K OT 

6pera 

Fig. 1 Vertical distribu­
tion of the sea water 
thickrressat a different 
distace from the shore: 
I, 2 - 5 miles away from the­
slue; 3, 4, 5 - at about 20 mi-

les away from the shore 

,l(a ce npHeMe 3a ecpeKTHBHo, aKo ce B3eMaT npe)I. BH)I. c"ho6pa.>KeHHHTa, qe 
qepHOMopcKHTe TeqeHHH B Ta3H 30Ha no CKOpOCT He Ha)l.BHillaBaT 8-10 
cM/ CeK H THXHaTa nocoKa e BHHarrr ycnope,ll.Ha Ha 6pera. 

OcBeH TOBa cJie)l.Ba )J.a ce HMa npeJJ. BH.11., qe BOJJ.HHHT cJioi1 nopa,ll.H 
MaJIKaTa .l("bJI6oqHHa TYK e noqTH e)l.Hopo,!1.eH JJ.O JJ."hHOTO. B pe3yJITaT Ha 
TOBa OT!1a)J.HHTe BOJJ.H KaTO no-JieKH H3!1JiyBaT Ha !10B"bpXHOCTTa He,!l.O­

CTaT"bqHo pa3MeceHH H pa3pe,!1.em1. THXHaTa n"hpBoHaqamrn KOHU.eHTpa­
U.HH cnope.1{ 'HHKOH aBTOpH B TaKHBa cJiyqaH ce !10HH>KaBa OKOJIO 10 n"h­

TH, KOeTO OT caHHTapHa rne)l.Ha TQqKa e CbBCe!ll He,l{OCTaTbquo [l, 5, 6]. 
• Hai1-ceTHe Typ6yJieHTHHTe npou.ecH B 30HaTa Ha aKTHBHo BO)l.O­

noJI3yBaHe Ha HarneTO Kpai16peMHe nQKa3BaT !10-fOJIHMa HHTeH3HBHOCT 

B MepHJJ.HOHaJIHO HanpaBJieHHe, KOeTO oqeBHJJ.HO 3aCTpaUiaBa ll caMHTe 

nJia:>KoBe OT 3aMbpCHBaHe [4]. 
Ha cprrr. 1 e noKa3aHo sepTJmaJIHOTO pa3npe,!1.eJieHHe Ha nJibTHOCTTa 

B 3aBHCHMOCT OT )l.bJI6oqHHaTa H OT)J.aJieqeHOCTTa OT 6pera. fhpBHTe 

,l(Be KpHBH (1 H 2) xapaKTepH3HpaT IlJlbTHOCTTa CTpaTHcp11Kau.1rn Ha 

pa3cTOHHHe oKoJio 5 MHJIH OT 6pera. CJia6oTo, noqTrr JIHHei-i:Ho HapacT­
BaHe Ha a1 B )l.bJI6oqHHa He npoTHBopeqH ·Ha Ka3aHoTo no-rope. To e 

xapaKTepHo 3a 3oHaTa )l.O 25-30-MeTposarn H3o6aTa noqn1 npe3 BcHqKrr 
ce30HH (H3KJIIOqeHHe npaBH !1bpBaTa nOJIOBHHa Ha npoJieTHHH ce30H). 

KpHBHTe 3, 4 11 5 xapaKTeprr311paT BepTHKaJIHOTO pa3npe,ll.eJieHrre Ha 
a1 CbOTBeTHO Ha pa3CTOHHHe 10, 15 H 20 MHJIH OT opera. ilbpBHHT IlHK­

HOKJIHH, pa3nOJIO>KeH Ha )l.bJIOOqHHa OKOJIO 10- 13 M, KaTO npaBHJIO 

ce Ha6JIIO)J.aBa npe3 IOHH H IOJIH, CJie)I. KOeTO ce pa3MHBa H cpyHKU.HHTa 
.a1(z) onHCBa BH)l.a Ha KpHBaTa 3. ilpH Ta3H CTpaTHcpHKalI,HH Ha !1JibTHOCT­
Ta CKOpOCTTa Ha TeqeHHeTO H KoecpHUHeHTHTe Ha xopH30HTaJIHHH MaKpo­

Typ6yJieHTeH o6MeH noKa3BaT TeH,l{eHUHH Ha nOBHUiaBa,He Ha HHTeH3HB­

HOCTTa CH no)!. CJIOH Ha BTOplrn nHKHOKJIHH (Ta6JI. 1). OcBeH TOBa H npH 
J].BaTa xopH30HTa MaKpoTyp6yJieHTHHHT o6MeH no MepHJJ.HaIIa onpe,Ae-

¢H3HKOOKeaHorpal\JcKH acrreKTH 3a orra3B3HC Ha ... 

Ta6JIHUa 

.J(oe</JuqueHmu Ha xopuaoH111.a11HURJ.taKpomyp6y11eHmen o6J.ten no Mepuauana A.,, 
1t napa11eAa A 1. B ycm-1 .s-1 u cpeana cKopocm Ha metteHuemo V Ha xopuaonm 10 
u 25 Mempa, na61110aaeano c uaJ.tepume11 EflB-2p, cuHxpoHHO ua.Atepenu npu 

aucKpemnocm 60 .AtUHymu 

10 MeTpa 25 MCTpa 
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Ht Ilepnoit 

I AL 10-& 1 

--

I Atp. 10 - 5 I:,. .10-5 Jvcm. s-1 
no- Ha ycpe;t· 

A.,,. 10-5 pe;t HSIDaHe v 
-

1 216 3, 11 0,09 10 46,92 3,08 23 
2 240 8,70 0,08 10 44,84 3,85 26 
3 264 8,79 0,08 10 48,26 4,19 27 
4 288 8,26 0,07 11 83,17 4,77 27 
5 312 5,19 0,09 11 78,83 4,72 28 
6 336 4,22 0,13 12 41,55 4,03 28 
7 360 5,69 0, 12 12 36,74 3,58 27 
8 384 3,87 0,12 12 34,50 3,75 26 
9 408 3,77 O,IB 13 I 27,32 3,69 25 

10 432 5,79 0,13 12 24,90 3,39 :<:4 

I 

JieHo )l.OMHHHpa .H HeKOJIKOKpaTHO npeBHUiaBa T03H ,l(O napaJieJia. Qqe­
BH)l.HO npHqHHaTa 3a TOBa e cpaBHHTeJIHO ycTOi-iqHBaTa IO:>KHa nocoKa 

Ha TeqeHHeTO. ilpH6JIH3HTeJIHO Cblll.HTe pe3yJITaTH ca noJiyqeHH OT aBTOpa 

H B .Apyrn cJiyqaH npH no-KpaTKOBpeMeHHH H3MepBaHHH Ha TeqeHHHTa [3). 
Ha cpHr. 2 ca noKa3aHJ;I T - S-KpHBHTe Ha cTaHU.HH 4, 10, 25, 16 H 

21 , pa3nOJIO)Keirn B CTpyH'ra Ha TeqeHHeTO (llHBOJICKOTO Teqemre) OT 
ceBep Ha 10r. KaKTO ce BH:>K)l.a, TepMoxaJIHHHHTe HH,AeKcH Ha BO)l.HHH 

CJIOH )1.0 40-60 MeTpa onpe,u,eJieHO HapaCTBaT. 1'faKJIJOqeHHe npaBHT 

CTaHUHH 4 H 10, KOeTO cnope.n. Hae ce .l{bJI)!{I{ Ha TOBa, qe nbpBaTa e 6H­
Jia H3B'bH cTpyHTa Ha TeqeHHeTo. He3aBHCHMO OT TOBa, KaKTO )l.aHHHTe 

OT Ta6JIHU.a 1, TaKa H T - S-KpHBHTe noKa3BaT, qe npou.ecHTe Ha TpaHc­
¢ opMaU.HH H pa3MecTBaHe Ha BO)J.HTe OCHOBHO npOTHqaT no HanpaBJieHHe, 

ycnope,ll.HO Ha HaUIHH 6pHr, Ha pa3CTOHHHe npHMepHO 15-20 MHJIH OT 
nocne.AHHH. Pe3yJITaTHTe OT H3MepBaHHHTa Bnpxy TeqeHHHTa B nJIHT­

KOBO.l{HHTe pai-i:OHH (c )J.'bJI60qHHa npHMepHO no)J. 10 MeTpa), Kb)J.eTO CTa­
Ba H3nycKaHeTo Ha OTnaJJ.HH BOJJ.H, ca 3HaqrrTeJIHO no-HHCKH. TaKa Ha· 

n pHMep B yqacTbKa npe.ll. J(ypopTHHH KOMnJieKc 3JiaTHH nHCbUH H An6e­
Ha CKOpOCTTa Ha TeqeHHeTO He Ha)l.BHlIIaBa 8-10 cm.s-1 npe3 JieTHHTe 

Meceu.H B ycJioBHHTa Ha cJia6H BeTpose HJIH 6e3BeTpHe. B Byprac~HH 3a­
JI HB Te ca ome no-:-.rnJIKII H HeycTOflqHBH. ilpe3 JIHTOTo TYK ce Ha6JI10-
,Aasa H3BeCTHO !10BH11IeHHe Ha COJieHOCTTa H MHOro CJia6 BOJJ.006MeH c OT­

KpHTO Mope [4]. ilo KOCBeH HaqHH Ce ycTaHOBHBa, qe BO)J.HTe OT Byp­

raCKOTO npHCTaHmu.e ce pa3npocTpaHHBaT Ha cesep JJ.O 20-25 KHJIO­

MeTpa, Kb.ll.eTO HapeJJ. c .11.pyrHTe XHMHqHH !10Ka3aTeJIH ca OTKPHTH H 

u ecpTOnpoJJ.yKTH. OT H3JIOMeHOTO JJ.OTYK cTaBa HcHo, qe 3aycTBaHeTo Ha 
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OTna,nHH OHTOBH H npoMHllIJieHH BO.!J.H 3acTpalllaBa OT 3aMbpC5IBaHe nJia­
>KOBeTe H pai.\oHa Ha aKTHBHOTO BOJl.0IlOJI3yBaHe, TbM KaTO H TpaHcnopTH• 
paHeTO, H pa3MeCTBaHeTO Ha nocJie,nHHTe oqeBHJl.HO CTaBa B MepHJIHOHaJIHO 
HanpaBJieHHe, T. e. IlO npoTe:>KeHHe Ha opera, npH KOeTO 30HaJIHH5IT Typ-
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<l>Hr. 2. l(pHBH Ha CTaH-
1.UIH, pa3nOJJO)l{eHH B ocTa 
Ha Te•1eHneTo no npoTe)l{e­
HHe Ha ueJJH.H 6'bJJrapCKH 
6p .11r; nocJJ C]l.OBaTeJJ HO c T 
Ha cTaHumne oT ceBep Ha 

IOf: 4,lQ, 25, 16 H 21 
Fig. 2 Location of the st a­
tions along the current ' s 
axis at the Bulgaria n 
Sea coast; stations set i n 
order from North to 
South: 4, 10, 25, 16 and 21 

6yneHTeH o6MeH e HeKOJIKoKpaTHo no-cJia6 (Ta6JI. 1). CJie,noBaTeJIHo B 
pelllaBaHeTo Ha npo6neMa 3a ona3BaHe · tJHCTOTaTa Ha HallleTo KpaM:6pe­
.>1rne XH.ztpo.n1rnaMHqHHTe lfJaKTOpH, peen. MOpCKHTe TeqeHHH, cJie,nBa )I.a 
ce nocTaBHT B ocHoBaTa Ha caMaTa KOHuenuHH. Tipe3 nocJie)l.HHTe 10-15 
fO)l.HHH B cBeTOBHaTa npaKTHKa llIHpOKO ce npHJiara CBpbXOT,naJieqeHO· 
TO H Jl.b.1160KOB0.1J.HO . 3aycTBaHe Ha OTna)l.HHTe BO)l.H. TaKa HanpHMep Ha 
THxooKeaHcKoTo Kpai.\6pe:mHe Ha CAW. e nocTpoeHa npet1HCTBaTeJIHB 
CTaHUHH, Tp'b6onpoBO)l.bT Ha KOHTO HMa )l.bJDKHHa 5-7 MHJIH H e pa3-
DOJIO>KeH Ha Jl.'bJI6oqHHa 100 MeTpa no.zr. CJIOH Ha noKHOKJIHHa. BnB 

<l>H3HKOOKeaHorpa¢cKu acrreKTH 3a ona3BaHe Ha .•. 101 

<I>paHuHH B palioHa Ha MapcHJIHH CTOtJHHTe BOJI.H OT ueJiyJio3HaTa npo­
MHllIJieHocT ce H3nycKaT B CpeJI.H3eMHO Mope Ha pa3CT051HHe OKOJIO 8 KH­
JIOMeTpa H )l.'bJI6oqHHa 320 MeTpa B KaHboHa KacH,neH. AHaJiorHqHH CbO­
po:>KeHHH ca H3rpa)l.eHH HJIH ce npoeKTHpaT B AHrJIHH, 51noHHH, Ka­
na.na H ,np. [l]. Do CbBeTCKOTO qepHoMopcKo Kpai.\6pe)l{He Cblll.O ce npoeK­
THpa H3Ba:>K,naHeTO Ha Jl.bJIOOKOBO)l.HH npetIHCTBaTeJIHH CbOpb:>KeHHH, KOH­
ro w.e ooe,nHHHBaT KaHaJIH3aUH51Ta Ha ueJIH rpynH KypopTH H ceJIHW.a [2]. 

HecbMHeHo TaKoBa HH:>KeHepHo-TeXHHqecKo pellleHHe Ha npo6JieMa 

3a HBllIHTe ycJIOBHH w.e ObJI.e HeH3ro,nno OT HKOHOMHtJecKa rJie.nHa TOtJKa, 
l"bH KaTO HallIH51T llleJicp e cpaBHHTeJIHO llIHpOK H Jl.bJIOOtJHHHTe OT nopHJl.bKa 
Ila 45-50 MeTpa OTCT051T Ha pa3CT051HH51 Ha,11. 40 KHJIOMeTpa OT opera. Cno­
pe,n Hae ecpHKaCHO pellleHHe Ha ona3BaHeTO tJHCTOTaTa Ha Kpai.\6pe:>KHe­
TO MO)Ke .na ce HaMepH, KaTO ce H3IlOJI3yBaT no-CHJIHHTe npHJl.bHHH MOp­
CKH TeqeHH 51, KaKBHTO ce Ha6mo.n.aBaT B H51KOH yqacTbUH TBbp,11.e OJIH­
'10 .n.o caMHH 6p51r - Ha OKOJIO 10 KHJIOMeTpa, H TH.XHaTa CKOpOCT Ba-
1rnpa B rpaHHUHTe .n.o 50-70 cm.s-1

. Pa36Hpa ce, 3a Ta3H ueJI ca Heo6-
xo,11.HMH KOHKpeTHH, ueJieHacoqenH, cneuHaJIHH npoyqBaHirn cbo6pa3e-
11H c H3BeCTHa CTeneH c HKOHOl\rnqecKH51 H HH:>KeHepHO-TeXHHqecKH51 acneKT 

11 a npo6JieMa. 
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PHYSICAL GEOGRAPHICAL ASPECTS OF ENVIRONMENT AL 
PROTECTION OF THE BULGARIAN BLACK SEA COAST 

H. Markov 

(Su m m a r y) 

Recently one of the main ecological goals in our country has been to raise 
the purity of the Bulgarian Black Sea along the coastal zone. It necessitates our 
economy to solve urgent problems. Still, quite often physical-oceanographic fac­
tors and their nature are either ignor ed or overestimated. On the basis of numerous 
investigations it has been found out that the circulation in shallow waters is not 
intensive (table 1). So, it would not be appropriate to throw out effluent waters 
there. · The vertical distribution of temperature and salt, illustrated by index T, 
the direction and structure of currents (their advection) prove that the whole coas­
tal zone is in danger of high pollution. 
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Cpe.11. HOBHTe HanpaBJieHHH B C'bBpeMeHHaTa reorpaqmH Ba:nrno MH­

CTO 3aeMaT T . Hap. HHJJ.HKau110HHH reorpacpcKH H3CJieJJ.BaHHH. Cnrn,HOCTTa 

HM ce 3aKJIIoqaBa B H3DOJI3yBaHeTO Ha B'bH111HHTe, JieCHO Ha6mo.11.aBaHH 

qepTH Ha JiaH)J.111acpTa B KaqecTBOTO Ha HHJJ.HKaTop 3a pa3D03HaBaHe Ha 

TPY.11.HOJJ.OCT'hnHHTe 3~ Henocpe.11.cTBeHo Ha6mo.11.eH11e np11po.11.HH KOMno­

HeHTH H eJieMeHTH. TeopeTHqecKa OCHOBa Ha B'b3MO>KHOCTTa 3a TaKaBa 

HH.11.HKaUHH ce HBHBa HaJIHqlleTO Ha JJ.HaJieKTHqecKa Bp'b3Ka H eJJ.HHCTBO 

Me>K.11.y BcHqKH KOMDOHeHTH Ha JiaH.11.111acpTa. Hali-no.11.po6HO H UHJIOCTHO 

Teop 1rnTa, MeTOJl.HKaTa H npo6JJeMHTe Ha npHJIOiKeHHeTo' Ha HHJJ.HKa­

UHOHHHTe H3CJieJJ.BaHirn ce 
0

Tpern:paT OT JiaH.n.111acpT03HaHHeTO H Te npe.11.­

CTaBJIHBaT C'b,!I.'bp>KaHlle'fO Ha cneuuaJieH, caMOCTOHTeJieH l{JIOH B He­

ro - imaU1wu,1wHHo 11.aHa1uacpmo3HaHue. 
YqeHHeTo 3a JiaH,n.ma<l>'fHaTa HH.11.liKaUHH e pa3BHTO B MHoro cTpa­

HH, Ha nnpBo MHCTO Me>K.ll.Y KOHTO e CCCP, K'b)l.eTO ce e cpopr.rnpaJio Ka­

ro caMocTOHTemrn HayqHo HanpaBJiemi:e. To 113yqaBa Bp'b3KHTe Me>KJJ.Y 

KOMTIOHeHTJITe Ha npnpo,U.HHTe KOi\HlJleKCH, ecTeCTBeHOTO paBIIOBec11e H 

pHTMHTe Ha JiaH.11.111a<l>'foo6pa3yBalll,IITe npouecH. B Hero ce pa3pa6oT­

naT H !IIeTOJJ.HTe 3a H3nOJI3yBaHeTO Ha Mop¢oJIO)!{KaTa CTPYKTypa Ha 

naH.11.111a¢Ta KaTO HH.11.HKaTop Ha KaqecTBaTa Ha npHpo,n:.HaTa cpe.n.a Ha 

KOHKpeTHaTa TepHTopm1. 

OT no3HUHHTe Ha HHJJ.HKau110HHOTO JiaH,n:.111a¢T03HaHHe np11po.n.mne 

KOMnoHeHTH ce .11.eJIHT Ha )I.Ba OCHOBHH. BH,n:.a: cp H 3 H 0 H 0 l\I H q H H, 

KOHTO MoraT .11.a ce Ha6JIJOJJ.aBaT Henocpe.11.cTBeHO, KaKBHTO ca peJie¢'bT' 

pacTHTC.'IllOCTTa , noqm1Ta, II .n. e u H TI H e H T H H, KOHTO He ca .11.0CTbDHH 

ia Henocpe.11.cTBe1rn npHKO Ha6mo.11.ettue, KaKBHTO B noBeqeTo cJiyqau ca 

llCHOBI-IHTe CKaJIH, noJie3HHTe H3KonaeMH, IlO,U.3eMHHTe BO,U.H, KJimtaTHq­

lll!Te ycJIOBHH 11 JJ.p. Pa3m1qm1Te ¢113110Hol\rnqH11 qepTH Ha KOMnoHeH-

111Te H3 JiaH.11.111acjJTa c TeXHHTe HHJJ.HKaTOpHH CBOHCTBa, C'bqeTaBaHKH ce 

llOMe>K,ny CH B'bB Bcerrn I<OHKpeTeH yqacT'bK no pa3JIJ1qeH HaqHH, onpe-

1\l'JIHT HeroBirn cneuH<iJHqeH HHTerpaJieH o6JIHK, KOHTO e npHeTO )I.a ce 

11ap11qa ¢H3HOHOMJ1qHOCT Ha JiaH.11.111acpTa. l1MeHHO ¢H3HOHOl\fl1HTa, BbH111· 

KHHT o6mIK Ha MeCTHOCTTa, Ha JiaH.11.111a¢Ta e H3XO,U.HHHT MaTep11aJI, c 

llOHTO onep11pa H3CJieJJ.OBaTeJI5IT B xo.11.a Ha JiaH)J.111a¢rHaTa HH)J.HKaUHH. 

1 leroBaTa OCHOBl!a 3a,n:.aqa e qpe3 aHaJIH3a Ha B'bHUJHHTe <iJH3HOHOMHqllH 
1rcpr11 .11.a ycraHoBH cKpHTHre, .11.eu1-1n11eHrHH xapaKTepHCTHKH. ToBa TOH 


