&. 3. PybuHosd

TPAHCOHOPMAIIMA T'OMOBOIO CTOKA M KAYECTBA BOJIN AMYJIAPBM
MOJl BIMAHHEM BOLHMX MEJWOPALMHA B EE FACCEHHE

loBsilieEMEe AHTPONMOCEHHBX HArpy30K Ha pevHolf 6accedH [pUBO-
IHT K KOJM4YeCTSEeHHOMY HMCTOWEHMN BOLHHX PecypcoB M YXYIWEHHD Ka-
YECTB4 BCLIb.

PaccMoTpyM 3TOT [IpoLecc Ha [puMepe AMylapbi 3a 1960-18980
rolibl, OUEEMBAS M3MEHeHMWe CTOKA 10 PYChY PeK# [0 BHPAXEeHUN

K= (¥y,7Y¥,) 100%,

rie K- KooOQUISHT TpaHcOOpMalMy CTOKa: Y,~ CTOK B CTBODE, 3aMH-
KaoweM o0JacTb €r'0 HUCIOJB30BaHUA, Y,— NPUTOX BOIB M3 30HH DOp-
MUDOBAHUA B 30HY el'c HCIOJB30BaHHA. Ho3Qp@uUeHT K XapaKTepHayeT
TY YacTbk pPEeYHOro CTOKa, KoTopas AOXOIOMT IO COOTBETCTBYLED:
CTBOP2 Ha peke.

IPHTOK BOIOH M2 30HH QOPMUDOBAHHA MPHUHEAT YCJOBHO [0 CTBODY
BepxHeaMynapbHCKHMHE. B HeM B 1966, 1967, 1970 ¥ 1971 rojax cTok
PACCHYMTAH N0 QaKTHYECKHM M3MepeHMSAM, & B OCTajbHHE I'OON - [I0
CYMMEe CTOKOB D. [SHIK - NocT HEMaEWY [I9HA¥ 1 p. Baxw - rnocT Tur-
poBaA Dajka.

CTOK B flocjlefiHeEM CTEBope B 1981, 1982 u 1984-1990 ronax
FIOUHEAT 110 THAPCMeTpUYecKuM EHaOJIeHUAM, & B 0CTaJbHHe Igid
POCCTAHDEIRE MO CEAZM CO CTOKOM B 3TOM CTBODE, DACCYMTAHHEM Me-
TOOOM DYCNOBOTO BOOHOrG 0anadca [0 BHPAMEHHD

Yo= ¥n = Yson T Yeop:

CNe Y, CTOK B yCThe Baxmwa; ¥,- CTOK Baxwa B cTBope TYTKAYJI WM
IPARCISHHEN K HEMY, VYgoy B Yesp — BONO32OOD U COPOC KOMNBKTOD:
HHX BOI da y4acTke TYTEAYad - YCTbe.

(TOK ROJM B CTBOpe "BepxoBbe" (HUXE YCTbA p. KadupHuras)
HE AMYLSDBE IIQJYYeH DacCYeTHRM [IYTEM I0 CYMME CTOKOB HA [ooTax
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‘BepxHeaMynapbuHCKMA, HKaQupHUIaH - yoTbe M KYHIYZS - AcKapxena.
{lpy 3TOM CTOK Ka@WDHMIEHZ B YCOTEE TAKAE DACCUMTEH METOMUM pYC-
LIOBOO DafiaHca. AHAJOTHUHO MOJIYYEH CTOK AMyHapbd B CT30pax He-
JH (Hitke YyCThA D. Wlepatan) u . Hapoxoy.

Bo BCeX OCTABWMXCH CTBOpPAX CTOK AMYyHapbu (UKCHDYeTed TRI-
pOMETRHYECKH.

CTBop Kequd 3aMBIKAET BEpPXHOK 30HY 0acceidHa Amyzapbi. Hiwe
peKa He TNpUHKMMaeT NPUTOKOEB.

Bce pacnosokeHHHe HWKe CTBODH B pycje AMyLapsi 3dMBKAROT
y9acTKM peKd. 8 Oosbited WK MeHbWeR CTEneHl NCABepAeHHEE 2HTLO-
MOTeHHEM HAIpY3KaM. MHIMKATOPOM NOCHEJHHX cJykaT s0R03alon #2
pexn ¥ cOpoc 2 Hee KOANEKTOPHHX BOI.

C 1960 roza nc 1990 roa cy™MMapHbll 80k03a6oD B JaccelHe De-
W YReqMWMAcA (fes OaccediHa p. Ma#mk) ¢ 22 go 53-€4 kv’/Tea
iralsl. 1), B Tozm cpefHeR BOLHUCTH (1960 u 1885) cTenedb iz~
fATHS cTOka Bozpocna ¢ 38 mo 102 E.

OcHOBHOMA NpHpOCT BCoA03a60pa NPHXOAUTCH Ha Cpefize W HEX-
jee TRYEHWS pexd, COOTBeTCTEeHHC, B 5 M 1,28 pala.

Ha y4actke Heaud - TosMyoH, Ie 0epyT HIYANO TpaHeMarpoT-
DaNbHEE KAHAMH HApaKYMCKAR, HApUMHECKHA M AMYCYyXaposdd, BOL0IA-
Sop 3a pacueTHEll Mepuod BHpoc ¢ 5.6 4o 28-3C xM*/rol
. B HMKHEM TeuYeHMM PEKH BOAo3afop TaKe YBesEuMJcs (Tadn. 1.
JEKOTOpOE yMEHblieHIe ero B NMOCJenHde IO CBR3AHO ¢ eDeHOCCM
jof03a00pa 2 183 KaHaZa B BeDXHUM Oned TRAMYWHCKOIC BCLOXDI2HH-
Hilla .

OTHOCHUTENBHO CYMMapHODG BoAc3alfopa B faccsiHe usbaTie 070~
[a B cpeiNeM TeusHMM (Heaud - Toamyed) Bozpociic © 28 ac J8%. A
B HIKHEM YyMeHbWHJoch ¢ 43 1o 30%. Bonc3abop 5 Kapakyqackuli, Rap-
IHCKWA W AMYOYyXapckuil KaEaly 3 UCCAeNyeMeD! Tepiod  YTPCHACH
ilaﬁﬂ. 1) ¥ cocTaBuN 17-35% QT CYMMAPHOTC KIBATHS B faccefdHe M
58-75% OT BON03aGopa Ha ydacTke Heqmd - TosMyws., [pH 3TOM LoJs
{BDaKyMCKOI'O K2Hajga COCTABNAET 17-203 0T CyMMapHCTo  (abHTHR
BToka B faccefiie. Peaxoe yBeauuexsye BoAcsatops W3 DEKE COMPo-
BOXIANCCE WHTEHCHEHBIM WCTOWEHUEM DeYHOrs CTOKa (Talil. 2.

Ecny B cTBOpDe, 3aMpxaplleM BepDXEKH 30HY ‘He/Md . CTOK pexd
PAKTHISCKY He MeHReTCd, TO HMXKE [0 TeueHHR dJaCUpiaeTcs HALHC

108



Bonosabop B Gaccefine AMynapbu, KM®/ron

Tabimua !

lemH
JNEMEHT pacueTa -
1960 |1965 [1970 |1975 |[1580 |1985 |[1S90

CyMMapeHA Bojacsatop S
00  Kui. Hsosoxap. 22.4 28,4 40,3 47,2 59,5 63,5 58,0
To %e, % oT npuToka. 33,0 52,0 58,0 80,0 94,0 102,0 71,0
Bozo3afop Ha y4dacTe B _ -
KeJwd - ToAMY®H. 5.6 8,1 12,7 18,8 253 30,1 27.8
To x%e, % 0T cyMMmap- N
HOTO BOLozabopa. 25.0 28.5 31.,h 39,8 42,5 47.4 4.8
Bonozabop Ha y4aoTHe -
TosMyH - HyKycC. 9.6 1:,1 14,1 17,5 23,0 21.6 17.7
To ®e, % 0T cy™mmap- .
HOTo BoAO3abopa. 42.9 39,1 35.0 37,1 38,7 34.0 30.5
Bopozalop B Hapakym-
CKUi, HKapuMHCKUE ¢
AMYGYXapCKiA KaHaJH 3.8 6,4 8,8 151 19,3 22.6 20.9
To #e, % 0T cymMap-
Hore sojozabopa. 17.0 22,5 21,8 32,0 32,4 35,68 36.0
To %, % 0T CcymMmap-
HOI'o  BoJhozabopa Ha
y4acTKe Kemd-Toamyos. 67.0 79,0 69,3 80,3 76.3 75,1 75,2
Scnosafop B HapakyMm- =
CKMZ XaHad. 358 &S Td 96 18 22 1.6
TO %e, % OT CyMMap-
HOIO Bolozabopa. 17,0 18,4 18,4 20,8 18,5 19,2 20.0
To xe, % oT cymmap-
HOT'0  BOoQozalopa Ha
yyacTke Kenud-TosMywH. 67,9 67.9 58,3 51,1 43,5 40.5 41.7

IpuMmeyaHue:

Bonosabop Ge3 OacceiiHa p. [AHIK.

BHpaXEeHHHI OTpUUATENBHEA TPeHl

(puc. 1). Tak,
BOJHOCTH (1960 1 1980) cTOK BOAH Yy HyKyca cokpaTunics ¢

NMPUTOKA M3 20HH (QopMmHpoBaHHS no 19% ( Ttabhn. 2).
[Ipd NpaKTUYECKU PABHOM TIPHTOKE W3 30HH QopMupoBakus B 1980
M 1985 ronax cTok B TKAMYWOHE YMEHBUMACH ¢ 86 o 59%, & B [lapna-
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Tay ¢ 18 [0 2% OTHOCKHTEJLHOD JIDUTOXa #3 2304 GOpMUDOBaHHH. B
80— T'odd 3a fpelend 30HH oTpelJdeHud ctoka ([apaaray) VXCIMI0
JUWE 1-2% OT NPUTOKA BOIN M3 3C0HH QOpMUpOBaBMA (Taly. 2).

Tatimnta 2

CTOK AMYyRappH B CTBOpaX, 3aMbKanlMx obnactw
Ero HCIIONb30BaHUA. % OT NPHTOKA

e e e

I e § o il oAl -'"'"'I:. T ONEY Y
‘:fl 19751 1980 I;sr:mrl. ]

L A T

PACYETHBE CTBODH |

[pUTOK M3 30HH HOpPMH- ] o
poBatua, M3/ 2140 1742 2180 1880 2

: 1oy 257
CTOK B CTBOpax, (%)
1 - ) o B

]
&

HelMd (pacdeTHbE ) i 114 113 113 e R B L3
Kepru 1li 104 a5 92 95 54 65
Hapnxoy (pacueTHRH) 82 45 93 o4
Jlaprasara 85 56 85
THEMYIH Els) 24 76 58 55 44
HYyKyC 79 28 a0 s 13 i g
Haniiaxap g1 54 54 25 18 /) 3
[lapnatay &7 56 2E 18 Z i

UHTEeHCHUBHOE HCTOUWEHWE CTOKA AMYIADBHM B [pAlesaX cpelHero M
HMDKHET0 TeYeHnd CBA32HO, Npexie B8¢erc, ¢ DOCTOM Bolozalon.:
{puc. 1;.

] BMvecTe ¢ TeM fIpollece yoyryOrnseTcs A cneinduxod 06CTpoeH
BOJUIEKTODHON CETH B 3TOM DAHCHE - /KB HEXO0TCD&H HACTh BOREpAT-
BHX BOI MOCTYNEeT B pycJio peru (Taba. 3).
f Ecnr B BEepXHEM TeYEHHM (CTBOD Kemwd) B pYCJO BO3BpalleeT(d
OKOJI0 4eTBEDTH MU3bATOTO CTOKA, TO B Cpe;HeM - Juis  10-17%
§Tabn. 3).
f HEeKCTOpCS YBEAMYEHHUE CTOKA KOJMSKTODHHEX 304 HMEeT MecTo Ha
PacTke Yaplmoy - THAMYIOH 38 CUET 4BYX MAACTDANBHMN KoMfer=o-
EEE (Cy1aBHOro JleBoOepeRHOr0 M [VIGBHOIC BYXapexoro). B HARHEM
eyenun pexu (Hrke THAMYWEZ) CODOC HOANEXTOUNHX BOT B oycas He-
Bk, u Kk cTSOpY ©. HYKYC B DeKy Bodmpamaercs s 10-11%
STOKa, HavATOrD BHWE (Tath 3.

e

g
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Puc. 1. 3aBUCHMOCTb W3MEHEHHUA CTOKA p. AMyZapbd (¥,/¥ya, #
OTHOCHTENEBHO NPUTOKA K3 30HH POPMUPOBaHWA) 0T CTENeHd elr0 Mib-
ATHA (Ous) 1 - Bepxosbe, 2 - Hequd, 3 - Kepku, 4 - Hapaxoy,
5 - TiosiMyioH. 6 - Hyxye, 7 - Haunaxap.

3aMeTHM, YTO KOJUIEKTODHHe BCIH ABJSKTCA JHMIL 4YacTbl Boa3-
BDATHHX BOA. WX pycJoBad cocTaBndnWas yMEHbUAETCA NG MepRe yaa-
JIEHH#A OpOWAEeMHX MAacCHBOB OT DycJsa pPeKd M NpaKkTUYeCKU pasBHa HYJ/o
LJiIs MAacCUBOB, AHAJIOTHUYHHX 3CHAM OpOWeHWA HKapaxyMcrore, Kapumiy-
CKOI'o ‘M AMYDYXAapCKOTo KAaHAJOB.

YMEHbWEHHE KOMIIEHCUPYOUEA CNOCOOHOCTH BO3BpATHHX BOA BHUZ
N0 TEeYEHUW pexu MIKCTPHPYET pPUC. 1: MpM PaBHOM H2BATUM CTOKA
ero yORJIb YBeJMYMBAETCA BHU3 MO0 TEYEHUK DEeKu. AHANOCUYHAS Kap-
THHa HabawlaeTcd B IPYyTUX perax peruoda [11].

TpaHcopMaliis BOLHOTO CTOKA BHM3 MO TeUYSHH® AMYIapbé CoO-
NPOBOKAANACE YBEJUYEHUEM ero MUHEepanulauui.

106



Tatauua 3

CTOK KOJUIEKTOPHO-APEHAXHHX BOO B DYCJ0 AMYZLApbH
H ee cocraasouMx (6e3 p. llaumx),
KM’ /TO0 H % OT BeJM4YHHE Bojo3abopa

EruHy- IKehia
3aMEKADLUE | 1IH M3-
CTECD |MepeHua|1960 |1965 (1570 (1975 |[198C (1985 {1990
Kesud kM® 087 1,20 2,72 2,71 3.40 3.10 2.91
p 94 14.8 238 255 2.7 25.9 23.8
Yapaxoy M3 3,08 4,10 384 3,31
z 10,9 12,1 3,5 8,8
TRAMYIOH M3 384 4.35 5.98 6.27 5.61
b G 148 1684 151 14d.0
Hyryc U 4,083 4,857 6.17 8.77 6.27
;3 10, 5 8.7 10,4 10,7 10.8

AaMeHeHHe cpefHeil IofoBCH  MUHepAJAUSSUMH Bo BpeMeHM M 10
LMHe [O0TOKA KCCAeloBalock [0 BHPAXEHHUD

K,= (ZU,/5U4)100%,

Fle K, - KosCOuueHT TpancQopMaldy MHUHeDaJM3aldy B 1-M 23MHKaRmeM
CTBope; XU, - CpelHAd roloBasd MUHEDAAM3aUMA B 1-M  3aMHKableM
€TBOpe; IUy~ TO e B 30He PODMUDOSAHUS.

HospoulleHT K; [oKazHBaeT HIMeHeHWe MMUHepaJ M2aluMu (B %) B
CTBOpe, 3aMbiKawileM 00JacThk MCMNONb30BAHUA CTOKA., OTHOCHTENbHO &€
SHaYeHU! B 30He dopMMDCRaHKA.

[IOCKOJIBKY SCTeCTBeHHHH (OoH MHHEDaM3aIMH BoIH AMYIADPBEH
OlpefienseTCA ee 3HAYEHMAMU B pexax [laHik ¥ Baxw. BemuuHa ZUg
DaccuyTaHa Mo ypaBHEHUW CMEWlEHHE BOJL 3THX IBYX DEK

SUp = (U, %Qp+ EU,#Q,) /(Qg+ Q), (4)
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rze IU, ¥ XU,- cpefHss rojopas MMHepamd3alds BCION B CTHOpAX
Baxil - Capurysap ¥ asax - n°T Huwewd  [sepx;  Qp 4 Qy— Cpelnke
TOAOBHE PAcX0ds BOLH B TeX Xe ¢TBopax.

MUHEepasM3alus 80NN  AMYZApsH B cTBOpaxX BepxHeaMyNapsHHCKUN
i BepxoBbe paccuUTaHa M0 yPasHEeHMK cCMelleHWs BOA C  YUYETOM Ka-
YeCTBA B0IH B CTBOpax MeHMX — nrr Huxsul [lasmx, Baxw - Turposas
Danxa M HaduprRUIrad - kumn. TapTeu.

B apyrux cTtBopax (Taba. 4) cpendue I'OJOBHE 3HaYeEMS MHHEDA
TE3AUAN TIOJYUeHH € YYETOM €€ USMEDeKEHX 3Ha4YeHHH M0 MeTOMIKE
CABUAIME [1].

Tatauua 4

TpHPOCT MWHEPAM3AUMH BHH3 110 TEYEHHH AMYAApbH.
B % 0T e 3HAYEeHHH B 30He QOPMHPOBAaHHA

[lepHo O pacyeTa
PacyeTHHE eNMHRIH e . =
4

1960-1969|1970-1976|1977-1982 | 1883199
CTBOPH:
BepXHEeAMY JapbHHCKIR 157 18 18
HEPXOBbE 15 é4 %g
Heaud 3 1 L&
Henky 1z 30 ?g 48
“ADIDROY '.:,-tl
Ane4AK 26 34 Sg Jz
T i g g 2
ﬁﬁiﬂﬂmH 31 Eé lg? léﬁ
{zunnxep 20 91 108 190
F9ACTHA:

CexHeaMy 2apbrHCKMR - .

GepxOBLe =3 -4 =i
BepxoBbe - HeJHd <0 7 3
Hend - Kepxu =z 32 30
FKADKHA - Hapomoy 3 20
Lapn#oy - WIbYEK -9 3
Varauy - ToaMyoH 30 32 30
ToAMYIH ~ Hyryc ~31 8 42
Hyxyc - Hasansap =17 38 =1 21
Hepkt - MIb4HX 14 4 4 49
Kemd - H3suaxap 98 73 172
Ezpun - Kasnnxap 8 61 43 142
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PeayasTATH pacueTnB, NpeAcTaBJeHHHe B Talh. 4. MNOKA3HBADT
clenyouee.

B cTROpax BPUkFﬁaﬂjﬂapbﬁﬂfﬁﬁﬁ 1 BepXoBLe MUHEDaJU3alus BO-
OH BO3DACTAET HE3HAWITEJBHO - He foJiee, 4eM Ha 18E,

loNs BO3BPATHHX BOJ B CTEORE AMYIApbd - BepX0OBbe HE [IpEBEH-
waeT 8%, M aT0 onpeleareT CTAOMILHOCTL MMHEPAJMIAIIMU fpur 2w

24, MT‘fﬂMB
1300 -
a
1100 - o )
L]
.I]
900 - o =
&
o i o
o o* t. " s ®-3 -4
B 4 % a5 o6
-3 o-10
2P
]
i ﬁ?
of®
300 - B N pr s
0 0.1 0.2 0.3 0.4 0.5 0.5 0.7
PUC 2. 3aBUCHMOCTE CpelHel “Iﬂﬂhn: MEHEDEI3alMY BOOH (ZU)
AMEJSpr 0T N0AY BO3BDATHHX BOJ (04 (CpelHEee 33 9§ JeT).
=~ Baxm - yorRe, 2 = THHH{ = ﬁﬂ%ﬂﬁu [Iagox, 3 - BepXoBhe,
- Bepx [eaMy maps WHCKAA, 5 - Keamd, 6 - Heprkur, 7 - Yapazoy,

8 - Tmamgm 9 - Hygryc, 10 - }ﬁmﬂLmar

Ha Yy4YacTKe BepxoBbe - Hesud HaGwaaeTcsi HEKQTORHH pﬂul MU~
HepaMzalyi, CBR3ZAHHHA C YBEJHYSHWEM [ONY BO3BPATHHX BOL B CTO-
Ke pexy. 0OJHAKOD, TI0CKOJABKY MOCJS]HAHA HeseJuxa, a CTeleHs iab-

STHA CTOKA He MpeBHWaeT 20% (puc. 3), TO W NPHDOCT MHEEpanus
MY B CPSIHEM 34 MHOTOJETHE MEeHfeTcs cnabo
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=
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Fuc., 3. 32BHCHMOCTL HaMeHeHWd cpelHel DCOOBOH MHHepannza-
0¥ BOAH AMYZApPBY (ZU./ Zlg) OT CTeleHH H3bATHA CTOKA (&)
(B % OTHOCHTEJEHO zHauveHUit B 3cHe GOpMUDOBAHHA) .

1 - Kemud, 2 - Heprd, 3 - Hapamoy., 4 - TiAMywWH, 5 - HyKyc,
g8 ~ HIsmmxap.

Ha yyacTre Hemud - Kepxu 3 Hadade T0-X I'OJI0B MUHHEpaJHIalds
BCOH MNDAKTUYECKH He MeHsJack' (Tadn. 4). B nocaelywume T'OOH 0HA
YEAMUYHBAJACh 0 Mepe pocTa J00¥ BO3BPATHHX Bojg (pHc. 2) ¥ YBe-
JUMEHMS WSBATHA CTOKa (pUc. 3).

Ha yyacTxe Hepkd - YaplImoy WHTEHCHEHHM pOCT MHUHEpanM3alpd
dabielaeTes B TNCCJAEIHAS TOAH, YT0 MOXET OHTh CBAS3AHO O CTpPOM-
TEAECTBOM CYNTaHNArcKoro copoca #3 KapuMHCKOR cTemH.

Ha yuyacTke Hapiixcey - WIBYHK MUHEDANUIALUS TDAKTUYECKHU HE
MerfeTed (TabJ. 4), 4 H0 cTBopa ToAMYKHA BO3PACTAET M0 MEDE
pocTa oJid BO3BPATHHX BOA M CTENEHY W3bATUA CToKa (Taba. 2, 3).



B LEiOM 1IG 30HE UHTEHCHBEOrS roTpelyesud cTora (HKeadd -
Habiiasap) B 80-e roln MUHEpasHM3alds B CpeliHeM Bozpocha Ha 17&%
(OTHOCHTENBHO MHHEPASM2alMKM B 30He QODMADOSEHHA CTOKA) [0 £pab -
HEHM C ©589% B Havane 70-X rodoB (1abl. 4). B oTieAbHES ol
NPHPOCT MUHEDaJU3aiMM MoxeT fgocTuraTe 300X (puc. 3). Poct mdHe-
pa/M3alul  ONpelefdeTcs YBeJdYeHUEeM KIBbATHA CTOKA M3 pexd (DKC.
3) ® NOMM BO3BpaATHHX BCA (pHC. Z).

VIOHHHR COCTAB DEYHHX BOX 3aKOHCMEDHO CBA3EH © poCToM Muge-
pani3alny.

lo Mepe pocTa ZHTPONOrEHHEX HAILY30K XOHUEHTD2LUHS BcexX GC-
HOBHBEIX WeCTH WOHOB YEBeJuYyBaeTCH BO BpeMeHd M 10 AMMHe T0T0KA
(Tadn. S). OOHaKO. TeMiH pOCTa KOHUEHTDALMM OTHENEHMX HOHOB

| paz/MYHA.

H3MeHeHHe HOHHOI'0 COCTAB3 BOJI AMYIApbH
B dasy cnajma NMoJOBOALA,
B % OT 3HayeHu# B 30He dopmHpoBaHHz (IlAHIK - HuwxsuH NsHm)

=a e —

; PacHYeTHHH HoHd
TBOp nepuor, - -
| roms [ca? [Mg2- [Heo, S0 |1
r. Kepku 19559-1965 124 g2 104 151 &u
1G66-1978 147 135 94 238 1l
1976-1988 135 235 131 282 174
Kiawn. ANbHuK 1969-1865 132 88 109 1G24
1966-1975 156 136 f02 248 108
1976-1588 157 286 127 378 189
¢T. Haprararta 1975~1988 181 320 148 455 2&8
TeCHKHA TOAMYDH 1969-1975 145 195 119 206 108
1976-1989 200 330 103 458 228
r. Hykyc 1959-1665 127 128 101 164 100
1966-1975 1583 153 107 232 142
1976-1688 198 322 113 448 Q&5

* Kuwal.  Hawnmkap 1966-1975 166 182 11 ) U
19761988 242 42 128 ¥idd 34

——
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Tax, HalpuMep, KOHUEHTPAUMA WOHOB KANbLIMA B CTBOPE KU
Hatnixap Bozpocta B 1978-1988 rolax N0 cpaBHeHWW C 30HOH QOpMHM-
poBaHud B 2,4, a4 MarHud - B 4,2 pasa. HoHUBHTpaLMA I'UIpoKaplo-
HATOB Bo3pocaa B 1,2 pas3a, a cysedaToe - B 6,2 pasa (tadn. §).

B peaynsTaTe pasfUvHOM HHTEHCHBHOCTY YBEJIHYEHUS OTIEJEHHX
MOHOB C DOCTOM MMHEpaAnM3alKy MeHAeTCs COOTHOWlieHHe MOHOB  (Tabn.
6).

Tadbmiua €

CooTHOUWEHHE HOHOB B BOJe AMYylapbH

Ha cnaje MnonoBojbst B % 3KB.
] FacyeTHHH A 0oHH
CTBOD s flepyod, .

| rofos  |Ca®* [Mg?* |Na*+K* [HCO;™|S80,2%27| C1-
I. Hepku 1955-1965 18 19 13 25 7 13
1966-1975 35 24 14 22 8 20
1976-1988 1 21 16 16 11 L3
KU, MIb4uy 1959-1965 18 19 13 25 7 i8
1966-1975 18 24 15 23 8 19
1976-1888 11 24 15 15 12 23
TecHUHa Toamypd  1959-1975 16 20 14 23 18 15
1976~19869 8 25 17 18 13 19
*. Hykyce 1950=1888 18 18 15 23 10 17
1866=1973 13 21 16 e g LS
KMillJl. Kzejngap 1966-1976 12 22 16 ol 9 a1
1976-1988 6§ 26 18 16 3 23

B Npellefax xa®Aoro CTBOPA B NOCHELHHE ol BO3DPOCAD OTHO-
CHTeJIbHOE Cojllepkadie CYJbaToB ¥ XNODUIAOB B aHUCHHCH rpymme o
MarHuds, HaTDUR C XaJueM — B KATMOHHOW. AHANOIMYHEH TIPOUecc Mpo-
MCXOMMT W IO JJMHe MOTOKE. ECAM B3 CTBOPE . HEpKM B CPelEeM 34
1976-1988 rogu cyMMa CYNbQATOBR ¥ XNODUIOB cocTaBiana 37 % 3KB. .
TG B CTBOp® EMUJ. HSHUIAXap - 44 % 3KB. OTHOCHTEJBHOE COJEDHAHUE
B KATHOHHOA I'pynNe NPAKTUYECKH He HWaMeHWJoch (Tach. 8).
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- HOHUEHTPALMD TaK HAzhBaeMbX TCKCHYEHX MOHCB X&parTeLMIyeT
raba. 7.

i Tagmua 7

' CpegHAA MHOTQJIETHAA KOHLUEHTPALMUHA TOKCHYHBX HOHOB

. B BOJe AMyAapbk, Mr/mm’
KoHIeHTpalMA B CremdeM 3a Ik
CTBOp 1961 -1965 1986-199?
p T s S Rt P
Mg** [Na*+K* Sﬂdz‘ C17|Mg2~ [Na*+K [auqh 1’1
BepxHeaMyzapbaH- 12 50 100 &5 12 =3 100 36
CHid _ _ N
. Kepku 14 55 120 0 23 2 130 110
KHil. Ans4mK 18 35 145 83 36 130 288 170
TeCHUHA TOAMYOH 32° 115" 2635° 156" 39 140 312 18«
P, HyRYC 19 70 185 90 48 1685 30 2.8
Kuwr. Hasammap 16 B0 135 75 47 15F 15 220

IpuMeyan e *»- CEeJeHHA 3a 1571-1372 rogs.

B BepXHeM TeHeHMM pPery (BepxHeaMyNapbHHCKHI) KoHUeHTpalun
3THX WUOHCB [PaKTHYSCHH He MEHSETSH, 4 B CDelHeM ¥ HHEHeM Teue-
HUH - BOSPACTAST BO BpeMeHH W Mo AMMHE NOTOKA. D HILKHEM TeusHHM
KOHUSHTpaLUMA MardWA laXe B CDeIHSeM 23 D81 T nuesniaet [1IK
{Tadn. 7).

CTATHCTHYSCKHH 3HAJM3 CCOTHCUEHWA OTHeNbHBEY HOH0E ¢ VX
CYMMOWl MoKazajt., 4To [pPH MUHEPAJM3aALEM enme 800 MU/ aM° KoHdshH-
TpauMs Margyd, 2 TakKe coyMMa CyabdaTHoro M XJODHIHCPC FOMUB
MpessiwaeT [IH.
| B cTRopax Hapmkoy U UnbpdME CpPeAHSA roloBas MUHEpAM3sLKA
'B OTOeJibHHEe ol NOCTHIAET 3TOr0 pytesa. Huxe TecHMHR TRaMYybH
&penﬁﬁﬁ IonoBad MUHeDpaUsaIms npax*mueaﬂﬁ He OuBacT Huke 800

/M3 . CneposaTentHo, 3ech HAGJOLASTCS NMPEBHUSHEe CPeAHHX 0=
@nﬁmx (LK Mardus 1 cymM ﬂynbmaToE H XIOPHADR,
4 fpy MUEEDATH3ALHA 10 0 MP/aM® U Beille HAOGMOAASTCH IPEINNe-

A
e
{a3



gue [[IK HaTpWd 4 KaJUs, a DU MUHepaJM3alldi Bhile 1250 mr/om?
CcyabQaToB.

Takad CUTVALUUS BO3HHKAET B HUKHEM TeueHUM AMYIapbM (HMis
Hykyca). 3aMeThM, YTO 3HAYEHMA MHHEepaAM3allid B OTAeNBHHE (&azp
IUIPOJOTHYeCKOI'0 DEeXMMa MOTVT CYWECTBEHHO OTJUYAThECA 0T CpelHH:
COLOBHX.

B cTeope r. TepMes MuHepaJu3anmus bBume 800 Mr/aM® Habsmona-
eTcHd, [JIaBHHM 00pazoM, B dHBape - amnpeje. B cTBopax I'. Hepxu y
. HYapoxoy MHHepamusauds Huge 800 Mr/mM® uMeeT MecTo JHWE B Wi
He - aBrycre. B creopax kudmn. MAbYMK @ BONOKAYKA CcTaHimd Jlapra-
HaTa Takafd MUHepa/y2auud B BUle OTHeNLHEHX chyuaer Halawaaercs |
B HOJE - 4BI'YCTE, 4 HUXe [0 TeYeHHI DEeKM - B TeYeqHe BCero ro-
Ia.

MyuHepamizauud Belie 1000 Mr/am® B cTBope I'. TepMes BCTpeda-
eTCAd B eIMHHYHEX caydasxX B QeBpadse - a2npede, B CTBoOpax HeDKH -
Yapakoy - ¢ OKTAODH M0 alpedb, 4 HUXE [0 TedvyeHuw - B Jpboe Bpe-
M7 Toza.

Taxum 00pasoM, €CJM B BepXHEM TedeHUM AMYIApBY KPUTHUYECKHE
3Ha4veHna (mpepuwaruye JIIK) Marin#a, CcynbQaTHOrC M XJICPHAHOTO KO-
HOB ObB2KT, [JaBHsM 00pa3cM, B MexeHb, TO B CDEIHEM U HHEHEY
TEYSHHH -~ TNPaKTUYSeCKH B 'Te4yeHHe BCerc roia.

fecTrocTh Bolbl AMymapsu B cTBopax Tepmes ¢ Yapaxoy Kojet-
JIETCH B MiJe — ceHTAbpe oT 4,4 Mr- 3KB./OM° 10 7,6 MDC-3KB. /M.
B AHBape - MapTe 3HAYEHHA MECTKOCTH MpeesimanT [IIK. B CTBROpal
lapranaTa ¥ TwAMYOH XeCTKOCTE MpestwaeT [IIK ywe ¢ ceHTAGpa ol
MOHB, a4 B CTBOpe . HYKYC - B TeuyeHUe BCero Iola.

AHAJH3 MCXOIHOW MHDODMALMKM M0 OMOISHHOMY DEMMMY AMyIApL:
(TadJ. 8) [O3BOJAET CKA3aTh Clielynlee.

KNCHODOIHEH DeXUM DeKM Ha [pOTAKeEWM BCErQ pPycJa HE BHKXO-
JAT 3a npeleqd (K. [lokazaresib XK yBeIMYMBASTCH BO BpeMeHH
10 AJuHe IM0TOXa, YTO CBUJETEJBLCTBYET 00 YBeJMYEHMM 2arpsAsHEeHW:
peky. B HukHeM Obede TOAMYWHCKOT'O BOILOXDAHWIHMUA 3TOT 10Kaza-
TeJb [peBdwaeT [IK (MM OJM30K K HeMy) [IPakTHYECKH B TEYEHHP
BCero rofia. Pe3axoe YBeJMYEHHWE KOHIEHTpAlMM ¥eJesa B CTBOpax
Hepku, WMipwux ¥ JlaprasaTa BeposiTHES BCEr0 CBHA38HO ¢ MeTOIHus-
CKUMK TIOrpeNHeCTAMM aHau3o0s. [loKazaTesd X[IK B 30-56%, a BIiH.
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Tatumua 8

Cpeausas 3a 1970-1990 rojs KOHUEHTPaUMA
GHOrEHHNX BEWEeCTB B BOJEe AMYyNapbu, Mr/mM°

KOHUEHTpALKA
CO, 0, [BEllKs XK | Fe NH, NOj; N0, P
. Tepueu
2,54 0,55 1.24 13,6 0,04 0.04 1.12 9,008 0.013
255 &,7% .74 13,4 0,06 .12 1.78 0,011 D.022
2,585 7,10 1,29 13,3 U.OQ C.07 0,80 0,028 0,022
3,20 10,4 1,26 16,6 Q,06 €.03 0.0 0,077 0,007
. HepkH
1.9 1,49 10,2 1,76 0,14 3,58 0Q.015 &,007
11,4 1,85 0.13 2,00 0,025 0.0l
9.67 1,07 11,5 1,67 0,17 0.64 10,008 3 007
11,6 2,89 0,014 2,010
r. Sapaxcy
10, 2 2,07 1.28 G,007
10.0 0.06 11.7 0,96 0,13 1,04 @ 022
i3.6 0,68 0,018
0,97 3,33 67 11,0 .48 0,012
KHwa, MnsUunK
2.2 0.8 11,3 1.61 0,07 2,80 0.019 0.0:86
9.94 0,87 13.5 1,90 0.16 2,60 0,064 4,009
9.04 1,08 16,8 1.85 0,09 0.58 0,018 0.005
9.84 0,97 11,9 L1.24 0.09 2,46 0,006 0,011
BAKY. X.-1. c¢T. [aprakara
16,0 0,08 2.72 0,035 1.036
7.76 L1828 12,2 2,5 0,30 1,88 0 025 0,011
95 1.2 0 9,08 0,16 1.03 0.018 0,006
9.68 1,05 15,2 g.12 1,49 0.024 9,713
TeCcHUEa THAMYOH
1.76 14,8 0,04 0,23 1,06 0.017 0,013
0,11 10,1t 2,37 15.2 0.04 0.09 1,15 G.020 0,014
1.81 9,08 2,16 14.6 0,06 0,14 1,07 0,026 0,017
10,8 17.0 0,04 0,13 1,183 0,013 0,014
. HyKYC
I-111 0 12,5 0.78 16.7 0.03 0.07 1.26 Q0.007 0,009
EV-V1 () 8.11 1.26 14,9 0,06 0,08 0,80 G,013 0,025
VII-IX 0 7.03 1,02 t4.4 0,06 0,05 0,70 0.015 ©,017
X-XIT O 2,16 1,071 16,0 0.05 0,95 0,57 0.018 4,011




B 7-39% cnayuass npesutaT MIOK. [lpeBuwenne [IK xenesa UMEEST Mec-
TO B 66-91% chayyaes, HabIwIapTCcH eAWHWYHHE ciyvad NpesbilleHnn
i HUTPATHOI'YD 42307A.

AHAJM3 KOHUPHTpAUUM 3arps3HARUMX BEWecTB B Bode AMYIapbM
J0OK23NRBaST, YTO [NPSKTUYECKM [10 BCel 1NMHEe pexy (0T Tepme3a Ao
Hykyca) HabGsanzawTes caydan npessiteHds K He(TenpoAykToB H  de-
wonoB. B TepMese W HyKyce aaduxcuposBasbl caydad npessmedds [IK
PTYTH, & B Hyryce - ¢Topa # MHlbAKA.

[lo cyMMe JAMMUTHDYOWMX TIOKA3aTeJsed [1epBoro ¥ BTOpOro KJjac-
c08 OIACHOCTH BOIN AMYyNApBH Ha ydacTHe TepMmes - HYKyc He Opu-
rOSHH AN XO3RACTBEHEO- NHTREB0rC BOJOCHAGKEHUS.

BemBOION:

1. 3a HCCNehyeMHl [epHol pe3Ko YBeJHuHJcs Boaczalop U3
AMYJIAPBH B €€ CpelHeM U HUXHeM TeyeHMH. B cpelHeM TeueHuu U3
pyeJa [peKM  M3BMEeTCA OKOJIO MOJOBHHE £8 BOIHHX PecypcoB U TpU-
MepPHO TpeTh - B HMKHEM TeyeHud. TpeTb CyMMapHoro Bollo3albopa
OPUXCOMTCA HE TpaHCMArdcTpaJibHble KaHanb: KapakyMCKMH, Hapuw#HC-
KA W AMYyOVYXapcKuf.

2. PocT Bopc3abopa B Kadafdu cpefHerc M HHUXHEro TeYeHus pe-
KW TPDYBEN K DE3KOMY CHMXEHHIO CTOK& B pycJlie, TaK KaK KOMIEHCUDY-
©ila9 BOSMOXHCCTbL BO3BPATHHX BOHA, B OTJHMYMe OT BepXHero TeyeHUs,
3 OTOM padoHe HeBeJMKa: Jmubs oxoac 10% Boan, 3afpaHHofl Ha opo-
WeHWe, BO3BpalAeTCH B PYC/I0 B BUAE KOJNEKTOPHHX BOA.

3. C DOCTOM K3BATHR CTOKZ K2 pycJia pexu W [OBHLEHHA HoJM
BC3EPATHHX BOL B HeM YBeJW4MBaeTcA MHEepasu2alMf. HauboJbimi
LPEPOCT ee MMEET MeCTO B CpPElHeM M HUXHeM TeuYeHHU pPeKd.

4. POCT MHHEpamM3allEd BOJH CBR33AH ¢ YBeJHYSHHEM BCEX OC-
HOBHBX WeCTH MOHOB, HO HaWMOolee HHTEHCHBEO BO3pacTaeT KOHIEHT-

AUME MArHNWA, HATPUd, CYNbQaTOB M  XJODWMICE. TO NPUBCOWAT X
rpaicQopMalldy THAPOKAPOOHATHO ~ KAJBUMEBSHX BOA B BepxHefl 4YacTH
OaccefHa B XJODUAHO - HATDUERHE - MAIHMEBHE - B HINKHEM TeUeHHH.
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S. BHMZ mo TeueHMw AMYNApbM YBEJUYMBAETCA KOHUEHTPALMA
'HedTENpDONYKTOB, QeHoJioB i nokaszaTtens XK. Bce 3To CBUAETENBCT-
"BYeT O DOCTE 3arpi3HeHWdA BOJOH B DEKe.

CiMCOK JHTepaTyps

2 I.Pyf6uuaopsa & 3 BidAHUE BOIHHY MeJuopalli Ha
CTOK ¥ THIPCXMMUYECKMA DpexdM Dek OaccedHa ApanbCKoro Mops //

S Tpyms CAHMIMM. -1987.- Bum. 124(205).-160 c.

1177

I el Wy E N



	103
	104
	105
	106
	107
	108
	109
	110
	111
	112
	113
	114
	115
	116
	117
	118

