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BOAONOTPEBNEHNE N HOPMbl OPOLUEHUA PUCA HA
ONbITHbIX YHACTKAX PA3JINYHbIX PAMOHOB PUCOCEAHUA

Ha6ues A.H.
(CAHUUWPU um.B.J1.)Kypuna)

B cBs3u ¢ mporHo3upyemMbiM AeHHUIIUTOM OPOCUTEIBHOW BOJBI HEOOXOAUMO, YTOOBI
HaumboJee KpyIMHbIE B PErHOHE €€ MOTPEOUTENH - MH)KCHEPHBIE PHCOBBIE CHCTEMBI — HMENH
BBICOKMM KO3 (UIMEHT MOJE3HOT0 HCIOJIb30BAHUSI BOJBI U ONTHUMAIbHBIM PEKUM OPOIICHHUS.
[TosToMy OOmBIIIOE TMPAKTUYECKOE 3HAYEHUE MPHU MPOSKTUPOBAHUHU U IKCIUIyaTallid PUCOBBIX
CHUCTEM HUMEEeT OIpeJlleJIeHHe CyMMapHOr0 BOJOIOJIb30BAaHUSI pUCAa B PA3TUYHBIX IOYBEHHO-
TUIPOTEOJIOTHYECKUX YCIOBUSX.

Pacxox Bombpl Ha cyMMmapHOe BOJONOTpeOsieHHEe OOYCIIOBIEH PSAIOM OpraHU4ecKu
B3aUMOCBS3aHHBIX (pu3uueckux M Qusnonornyeckux ¢akropoB. K OCHOBHBIM (PU3NUYECKUM
(akTOopaM OTHOCHTCSI COJHEUHAs DJHEPrus, CTeneHb ¢e€ d(PPEeKTUBHOTO HCIOJIH30BAHNUS,
BII&JXHOCTh BO3JyXa W cuja BeTpa. [louBeHHBIC, THAPOTCOJOTHMYECKUE YCIOBHUS, a TaKKe
arpoTexHu4eckue (akToOpbl OKa3bIBAIOT HE3HAYUTEIbHOE BIMSHUE HAa TPaHCIUPALUIO U
UCTIapeHHE.

BenuunHa cyMMapHOTO BOJOMNOTpEONeHUS pHca, BO3JCIBIBAEMOTO B  YCIOBHSX
3aTOIUICHMSI, pa3indyaeTcsi B 3aBUCHUMOCTH OT (U3UKO-Teorpapuueckux ycIOBUH MECTHOCTH U
ero ypoxaitnoctu. M. A.lllapoB [6] oTMeUaeT, 4TO U3 MPUPOJHBIX YCIOBUM Cpeabl TEPMUUECKUI
PEXKHUM OpOILIAEMOTr0 y4acTKa SBISETCS MpeodiagaronM (GakTopoM, ONpeeIiomuM XapaKkTep
PacXoKJIeHUsI BOJbI, U OJHHUM U3 TJIABHBIX, ONPENENSIONIUX POCT U pa3BuTHe pacTeHuid. Ilo
naHHbIM [5], B ycnoBusax CesepHoro KaBkasa u tora YKpauHbl Ipu ypoxaitHocTu puca 3-5 1/ra
pacxoj BOABI Ha BOAOMOTpeOIeHne KoyebieTcst B peaenax ot 6,5 mo 10 Teic. M3/ra, a pailioHax
Cpenneit A3uu u HU30BbsAX Bousru - 10-11 ThIC. M°/Ta.

Ha ocHoBanum »skcnepuMeHTaIbHBIX HaOmogeHuid TymskoBoir 3.D. [5] B mepuon
BereTanuu puca B ceBepHOM 3oHe Kapakanmmakcrana W COOCTBEHHBIX —aHAJOTUYHBIX
AKCIIEPUMEHTOB Ha MenuopaTuBHOU craHiuu «Cypaens Db Xubopo» (Pecrybnuka Kyb6a) [3]
oIpefieNieH TuApoTepMudecKuii Ko puuueHT [6] no caeayromeit popmye:

Wg=T+E= D1,

riue
Ws - cyMMapHOe BOAOIOTpebIeH e, M /Ta;
T - TPaHCIHpALHS, M°/Ta;
B - ICTIapeHHUE, M /ra;
v - THAPOTEPMHUCCKHUI KOd(HIHEHT, M /Ta;
Z { - CyMMa MOJIE3HBIX TEMIIepaTyp 3a BereTannonnblii mepuo, 'C.

[To mamHbIM [5], cpenHue 3HAYEHHS TOKaszaTele BOJOMOTPEOTEHUS pHCA, CYMMBI
TEMIIEPATyp, YpoxKail u ruApoTepMudeckue Kodp(OUIUEHTH B PA3IUYHBIX paHOHAX PHUCOCESHUS
CeBepnoro KaBkaza HeoquHakoBBl. PacxoxaeHue Mexay 3HA4eHUSIMU TUIPOTEPMHUUYECKOTO
Kod(pdunreHTa He MPeBHIIIAT 5 %. DTO NMO3BOJIAET CYUTATh, YTO MPHU BO3JCIBIBAHUU PHCA Ha
Cesepnom KaBkase Ha 1°C remna 3aTpa4uBaCTCA B CPEIHEM 3m° Boasl B CEBEpPHOM paiioHe
KapaxaimakcraHa B CpeaHeM pacxoayercss 3,92 M° BOmbL. PacxoxJCHHE B Pacxoiax BOMBI IO
rojaMm JIJsi OMBITHOrO yd4acTka «TaxTakymblp» coctaBisier Oonee 50 %, 4to oObBscHsETCA
W3MEHEHHEM TEMIIEpaTypHOIO peXHMMa puUcOBOro moJis. TemmepaTypHble peXUMBI 3a
MHOTOJIETHHE HCCJIEIOBaHMS Kojebanuch B mpenenax ot 9778 mo 13945°C (6omee 70%). Ha
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onbITHOM yuacTtke «Cypnaens Onb XuOopo» MHpH BO3AENIBIBAHMM pUCAa 3a IMEPUOJ BeEreTaluu
3aTpauMBacTCs BOABI B cpeaHeM 2,45 M°. PasHUIA MEXLy STHMH Pe3yIbTaTaMd W JaHHBIMH [5]
COCTaBIISIET B CpeHUX mpexeiax ot 0,55 go 1,47 m° Boxs Ha 1°C.

3HavueHUsl ruapoTepMuueckoro kodddunrenta mo $azaM pa3BUTHs PUCA HEOJTUHAKOBBI.
Tak, nns ycnoBuit PocToBckoi 00s1acTi BeTUYuHA 3TOTO KOd(PUIIMEHTa B CPEIHEM 3a TPU ToJia
B a3y BCXOJOB cocTaBuia - 2,62; kymeHus - 3; TpyOkoBaHus -3,46; komomenus - 3,78;
BOCKOBOM cmenoctu - 2,14 u monHoi crenoctu - 1,5 [5], a mo HammMM NaHHBIM, IS YCIOBUM
ceBepHOro paiiona KapakanmakcraHa ero BenwunHa B a3y mpopacTtaHus - 2,5; BCXOIOB-
KymeHus - 4; KyleHus-TpyOkoBanus- 4,8; TpyOKOBaHUS-KOJIOMICHUS - 4,8; KOJOMICHUS-
uBeTeHus - 4,1; IBETEHUSA-MOIOYHO-BOCKOBOH CIIENOCTH - 1,5.

I'unporepmudeckuii ko3pdumuent Ha yuactke «Cypaens Db Xubopo» B JIETHUH CE30H
1974-1976rr. umen BenuMuMHY Npu ceBe U B a3y Havana npopactanus - 0,74; Bcxomnos - 0,29;
KymeHus - 4,12; TpyOkoBaHus W mBeTeHUS - 1,98; BOCKOBOHW CIEIOCTH W TIOJHOW CIEIOCTH -
4,99. Kak BuUAMM, UMEETCsS CBSI3b MEXKIY CYMMOH TeMmIepaTyp 3a BEreTaluio U CyMMapHBIM
BOJONIOTpEOIEHUEM pHca. JTa CBSI3b BhIpAXKaeTCs ClEAyIOLEN 3aBUCUMOCTBIO [5]:

V =6210x - 8356,6 (r = 0,763). Heckonbko ciiabee cBsI3b MEXy CyMMOM TemMneparyp u
ypOXkaeM, 4YTO BUIHO U3 YPaBHEHUS:

V =0,028x — 339, (r = 0,46).

KoppesnsiiinonHast 3aBUCUMOCTb MEXKIY YypOXaeM M CyMMapHbIM BOJONOTpeOIeHUEM
CpPaBHUTENBHO ciabas, Kak CIeayeT U3 CIEIYIONEro BhIPaXKEHNUS:

V =150,3x + 5887; (r=0,376).

Jns  ombiTHOro  y4actka «TaxTakymelp»  MOJTYyYeHBl  CIEIYIONIME  ypaBHEHUS
Kod((UIIMEHTa KOPPENSALUH B3aUMOCBSI3HM MEXIy CYMMapHBIM BOJOMOTpPEOJICHHEM puca H
CyMMOI1 TemmepaTyp 3a BereTaiuio:

V =0,083x + 2,135, (r = 0,605).

[Ipu »TOM CBSI3B MEXKAY CYMMOUN TEMIIEpaTyp U YpO>kaeM HECKOJBKO cradee:

V =10,3283x - 0,616, (r =0,455).

AHaNOTUYHO JJIs1 ONBITHOTO yuacTKa «Cypaenb I1b Xubopo»:

V = 6,38x — 47,202 (r=0,76),
V=7,51-3,19x (r=1027).

Pacxon BoibI Ha TpaHCIHMPALMIO pHCa 3a MEPUOJ BEreTallii HE3HAYUTEIbHO OTINYACTCs
OT pacxojia Ha UcrapeHue u s yciaoBuil PoctoBckoit o6mactu [5] coctaBusier B cpeaneM 51 %
CyMMapHOTo BojomnoTpebnenus. B npyrux paiionax CeBepHoro KaBkasa BenmuunHa UCHapeHUs B
CpPEHEMHOTOJIETHEM pa3pese oTinuyaercs oT TpaHcnupanuu Ha 10 %. IIpu 3TOM B OCHOBHOM
M3MEHSETCS] TPAHCTIHPAIKsl, KOTOpas B 3HAYUTEIbHON CTENEHU 3aBUCUT OT METEOPOIOTHUECKUX
¢dakTopoB, a3 pa3BUTUS paCTEHUs, MHTEHCHBHOCTH pOCTa, a Takxke copra puca. Jlus
Taxtakynelpckoro paiioHa cymMMapHO€ HCHapeHHE B CpeIHEM 3a MHOTOJIETHHE HCCIIEeIOBAHUS
coctaBuna 20,88, a Tpancnupauus - 24,35% OT OpOCUTEIBHBIX HOPM, IS ONBITHOI'O ydacTKa
«Cypnens D1ip Xub0po» B cpelHeM 3a MATh ce30HOB - 38,69 % OT OpoCUTENBHBIX HOPM.

Mexmy TeM, BO BCeX palOHaX pucocesHUs HaOmogaeTcss o0mas 3aKOHOMEPHOCTH
W3MEHEHHUS BEIMYMH UCMApeHus W TpaHcmupanuu. Pacxon Boabpl Ha HCHapeHHe B TMEPBBIN
MEePHOJ] Pa3BUTHUS PHCA 3HAUYMUTEIHHO MPEBBIMAET PACX0]l HAa TPAHCIUPAIHIO 32 TOT XKE IEePUO/I.
Hauunas c ¢a3el BeIxona pacTeHHMil B TpyOKy, pacxoJl BOJABI Ha HCHapeHHe cokKpamjaercsa. B
MepHo]] KOJIOUICHHUS U HAJIMBa 3€pHA OH CTAHOBHTCS Oojiee ueM B 2 pa3a MEHbIIE TPAHCIUPALIHH.
C nmepuoaa BOCKOBOH CIEJIOCTH pUCa UCIIAPEHHUE C BOJHON MOBEPXHOCTU MOYTH PaBHO PACXOIy
BOJIbl HAa TPaHCTIUPALHIO (Ta0IUIIA).

Kak Buaum u3 TaOauIBl, CyMMapHOE BOJOMOTpEOIeHNE, UCTIApEHUE U TpaHCIUpaIus BO
BCEX PHCOCESANINX pailOHaX HEOJWHAKOBBI, MOATOMY MpPH TNPOCKTUPOBAHWU W COCTABICHUHU
MIJIAHOB BOJIOTIONIB30BAHUS HA/I0 YUUTHIBATH MOYBEHHBIE U METEOPOJIOTHUECKUE YCIOBUS JAHHOTO
paiioHa.
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Tabnuna. CpenHecyTOUHBINH pacxo BOJIbI HA HCIIApEHHE U TPAHCIHUPALUIO 10 (azaM pocTa U
3
pa3BUTHS puca, M /ra

CymmapHoe

Tpauncnu- [Ipume-
da3a pocra u pa3BUTHUS BOJIOIIOT- Ucnapenue
panms JaHue
pebneHue

CeB 1 HayaJIo MpOpacTaHUs 52-68 43-56.5 9-11,5
Bcexonpl-kynieHue 64-85 48,2-52,0 12-30,8
Kymenue-tpyOkoBanue 84-93 40-41,2 44-52.8
TpyOKkoBaHHE-KOJIOMIEHHE U IBETCHUE 108-118 38-36 70-83 5]
IlBeTeHHne-MoI09YHAS CIIEIIOCTh 86-103 26-40 60-68
Mo0109HO-BOCKOBAsI CIIEIOCTh 56-63 20-30 32-36
BockoBas-1oirHas CrejaocThb 30-50 10-20 20-30
Cpennee 69-83 32,2-39,4 35-44,6
CeB 1 HavaJio MPOpaCTaHUS 54,49-58,38 54,49-58,38 -
BCX0IbI-KYIICHHE 68,63-160,03 | 50,03-97,12 18,06-62,91 Hannie
Ky LeHne-Tpy6KoBaHue 97,19-163,80 | 44,69-60,80 52,50-103,0 asTopa
Tpy6KOBaHHE-KONOMEHHE 1 IBETCHUE 106-152,41 39,55-53,5 66,2-98.91 on ;f{’m
I{BeTeHne-MOI09YHAS CIIEIIOCTh 69,75-129,54 | 24,35-74,95 45,4-54,59 'Ky
MoJI09HO-BOCKOBas CIIEIOCTH 43,75-111,86 22,5-65,27 21,25-46,59 «Taxra-
BockoBas-monaHas celIOCTh 42,4-70,72 22,9-46,94 19,50-23,78 KyTIBIp»
Cpennee 68,89-120,96 | 36,97-65,28 37,24-64,96
CeB ¥ Ha9aJIo MpopacTaHUs 49-82,8 39-69,3 10-13,5
BeXONBI-KYIICHHe 48.4-97 28.4-63.5 20-33,5 31,
Kymenune-tpyOkoBanue 48,6-87,5 22,2-38.,7 26,4-48,8 3CJICHEIH
TpyOkoBaHHE-KOJIONICHHE W IIBETCHUE 64,4-77,5 19-28,5 45,4-49,0 VCIeIi—O)};’II
Co3peBanne 3epHa 51,5-75,3 16,5-25,8 35-49,5 MeCSLbI
Cpennee 52,38-84,02 25,02-45,16 27,36-38,86
CeB 1 Havano MpopacTaHus 35-36 35-36 - 3]
Bcexonpl-kynieHue 45-56 35-37 10-19 -
Kymenune-TpyOkoBanue 51-68 16-21 35-47 HCZT;I:IH
TpyOKkoBaHHE-KOJIOMICHNE U IBETEHHE 53-63 15-16 38-47 I—VH’
Co3peBanne 3epHa 34-53 14-15 20-38 MECALIET
Cpennee 43,6-55,2 23-25 25,75-37,75
Snonns
KanTo 81,3 36,4 449 [4]
Toxkal 113,4 493 64,1
Koymio 150 65,2 84,8
Cpennee 114,9 50,3 64,6
Htanus 81,3 54,2 27,1 [4]
CaHTaxe3CKHUH ONMBITHO-MEITNOPATHBHBIMA
nysxr, CCCP 116,3 37,3 79
OkcnepumenTaibHas 6a3za KyoPoc, CCCP | 93,8-69,9 45,8-41,8 25,1-48,0
Konxo3s "Coserckas Poccus", CCCP 82,7 30,8 51,9
Craossinckuii copxo3, CCCP 70,8 42,9 27,9 2]
Konxo3 nm. Kanununa, CCCP 85,5-73,7 42,4-36,4 43,1-37,3
Konxo3 um. «I'opskoro» CCCP 72,9-82,3 44,8-46,5 28,1-35,8
Kamezstackuit oneiTHbil nyakt, CCCP 55,5 342 21,3
K-x03 «3aps Kommynuzmay, CCCP 129,2-88,5 36,3-35,4 92,9-53,1
K-x03 «40 net ;KHBOTHOBOACTBA) 82,3 29,2 53,1
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B cBs3u ¢ 3TUM mojady BOJbl HAa PHUCOBBIE MOJII HEOOXOJUMO MPOU3BOIUTH CTPOTO IO
MJIaHy ¢ y4eToM Kod(dduiueHnta ucnonb3oBanus Bonabl. [Ipu sTom dakTtuueckuii o0beM BOMBI,
HOJIE3HO MCIOJIb3yeMbli NpH BhIpaiuBaHuu puca (Wy), OyaeT paBeH:

W(b = Wn - WBH.C6. - W(bumﬂ. - Wucn.a M3

TIe
W, - (hakTHUECKU 00BEM BOJIbI, TOJAHHBIN Ha TOJIE, M
Wines. - HE3aIJIaHUPOBAHHBIN 00BEM MOTEPH BOABI HAa cOpoC, M
Woumr, - QUIBTpanus Ha 1oie, M
Wien, - HCTIApEHHE C BOJHOU MOBEPXHOCTH YeKa, M

B Hacrosimee Bpemsi moTepu BOABI Ha HCHApPEHUE C BOJHON MOBEPXHOCTH 4YeKa M Ha
(GUITBTPAINI0 PACCMATPHUBAIOTCS KaK HETPOWU3BOJMTEIIBHBIC M HE YIUTBHIBAIOTCS, TTOCKOJIBKY MBI
HE MOXEM IOJHOCTBhIO YMpaBiuaTh WMHU. OJHAKO B MEPCHEKTHBE - 3TO OONBIIONH pe3epB
SKOHOMHMH BOJIHI.

Takum o6pazom, pakTuueckuii 00beM BOJABI, KOTOPBIM MOJAETCA HA IMOJE, MOXKET OBITh
YMEHBIIIEH 3a CYET PA3JIUYHBIX MEPONPUSTUM: COKpAIIECHUs HETPOU3BOAUTEILHBIX COpPOCOB;
WCIIapeHUsl ¢ BOJHOM MOBEPXHOCTH; (PUIBTpallMM BOJBI C pUCOBOro yeka; moBbiieHus KITJ]
CHUCTEMBI, YTO JOCTUTAETCS MEPEXOJO0M OT OTKPBHITOTO TOPU30HTAIBLHOTO JPEHAXKa K 3aKPBITOMY.
Bce 53TO mMO3BONUT CHHU3UTH HOPMY BOJOMOTPEONEHHUS B 3aBUCUMOCTH OT IOYBEHHO-
TUJIPOTEOJOTHYECKUX M KIMMATHYECKUX ycloBuil a0 20-22 TBIC.M>/Ta BMECTO CYyLIECTBYIOLIEH
27,4-38,9 ThIC.M /T2 U GoJiee.
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YK 633.18

PE3YJIbTATblI HAYHYHO-INMPOU3BOAOCTBEHHbIX I/ICQHED,OBAHI/IVI
HA OlNbITHOM YYACTKE MEJIMOPATUBHOWU CTAHLWUU
«CYPLOEJb 351b XUBOPO» B PECIYBJIUKE KYBA

HabOues A.H.
(CAHMUPU um. B.JI. XKypuna)

B Hos6pe 1973 1. s B coctaBe TIpPYNIbl CICHMATUCTOB OBUI  HampaBlieH
I'maBzapy6exctpoem B Pecnybnuky KyOa miist okazaHHs TEXHHMYECKOW MOMOINM B OpraHU3aIlUH
CTAaHIIUU MEIHUOPATUBHBIX HCCIEIOBAHUNW U TMOATOTOBKE KyOMHCKHUX crenuanuctoB. CraHIus
MeJInopaTuBHBIX wucciaenoBannii (CMMU), opranmszoBanHas B mnpoBuHOuM Jlac Buibssic Ha
TEPPUTOPUU PUCOBOTO X03sicTBa Tocenka «Cypaensb Db Xubopoy, Oblia Mpu3BaHa BBIMOIHATH
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Hay4yHO-ucclenoBatenbckue pabotel (HMP) mo menmopanuu m rugporexHuke. B mporpammy
HUP Ob111 BKIIFOUEHBI CIEAYIONINE TEMATUKU:

1. Pexxum opomeHus puca.

2. ArpoTexHHKa BO3/IeIbIBAHUS pHUCa.

3. BoiHO-Cc01€BOM peKUM MOYBHI.

4. DKkcIulyaTanysi pUCOBBIX CUCTEM.

5. CTpOUTENBCTBO PUCOBBIX CUCTEM IO THILY KPAaCHOJAPCKUX CHCTEM.

6. [ToaroroBka KyOMHCKHMX CIELUATHCTOB.

Brinonnenue nporpammsel HUP mpoBoauinocs B 2 3Tama, nmpuyeM Ha NEPBOM 3Tame B
CBSA3M CO CTPOMTEIHCTBOM YyuYacTKa Mbl OBIIM O3HAKOMJIEHBI C TpaJuLMOHHBIMH Ha KyOe
cucteMamu opomeHus puca. C Havyana 1974r. cneuManucTbl CTaHIUMU TNPUCTYIUIU K
MIPOEKTUPOBAHUIO HHKEHEPHON pHCOBOM cucTeMbl Ha Imuiomaau 145 ra. Ilpoextupyemsiii
y4acTOK OblI BbIOpaH B LIEHTPE OpOIIAEMOr0 MacCHBa U SBISJICA XapaKTEPHBIM Ji JaHHOU
30HBl pucocesHMs. Bcs Tepputopuss pucoBoro o0beauHEHHMs IUIomaneio 46715 ra
(3481kabanbepuii) ObuTa 3aKperieHa 3a MAThbIO ydacTkamu - Mamnoc, Ilepenbexo, Ceapo, Jlac
HyeBoc u Maxarya. 3amnaHupoBaHHas pucoBas cucrema 3aHumana 41440ra (3088
kabanbepuii). MICTOYHMKOM OpOIIEHHUsT PHCOBBIX CHCTEM SBISIIOCH Bomoxpanmaumie "Caca"
eMKocTbio 1020 MIH.M® Ha peke XaTtuboHnHuko aensb Cyp.

Knumat Ky0Os! — Tponmaeckuii. Ocalku BBINMAJAIOT B Ma€ M HOSIOpE MecsIax, B OCTAIIbHOE
BpeMsl rojla KOJIMYECTBO UX pe3ko cokpamaercs. Ha KybOe Bbiaenstorcs aBa nepuojia BpeMeHH -
cyxo# (¢ HOSIOpSI IO ampelib), B IIEPHOJ] KOTOPOTO BhIMAAaeT Okoyo 15 % ocaakoB, W BIIaXKHBIN
(Mail 1 OKTSI0pB), Ha J10JII0 KOTOPOTr'O MPUXOAUTCS MpUMeEpHO 85 % 0cagkoB. ITO COOTHOILIEHUE B
OTZENbHBIE TOJbl MOXET MeHATbcs B mpenenax 5-10 %. Temmnepatrypa Bozayxa B palioHe
pPHCOBOI0 ydacTka KoJjiebanach B pejesax 23,6-25,2°C.

[IpoekTupoBaHNE HMHKEHEPHONH PHUCOBOM CHUCTEMBI OBLJIO 3aKOHYEHO B KOHIE (eBpais
1975 r., 3aTeM HadagoChb CTPOUTEIBCTBO PUCOBOTO nois. B mepuoa ctpoutenbcTBa HaMu ObLI
onpenenen KIIJ kananoB P-3 u R-9 opocurensubix cucrem Jlac HyeBoc u Cypupenp Db
Xubopo. IlpoBeneHo oOcienoBaHMEe KaHAJIOB, HAMEYEHbl YYaCTKM HCCIEJOBaHUS U
Ha0II0aTeIbHbIE CTBOPHI C IOMOIIBI0 HHUBEIUPA OCYIIECTBIEHBI HEOOXOIHUMBIE MPOMEPHI.
JlnuHa uccnenyembix yyacTkoB kaHana P-3 - 3 kM, kanana R-9 - 1,65 kwm.

Omnpenenennie KIIJI kaHadoB mMpOBOAMJIM 3aMEpPHBIM CIIOCOOOM  HCIOJIb30BAaHUEM
rUApoMeTpudeckoil BepTymku bypresoil. Bee rugpomerpuueckrue cTBOpsl ObUIM TapUPOBaHbI, U
JUTSE HUX OBUTH OTIpEeIeIeHBI CIIeTyIONIIe MOP(POIOTUIECKIE XapaKTePUCTHUKH:

- IUJIOIIAJb BOJHOIO ceuenusd, " @ ", M";

- IIMpHUHA 10 BepXy KaHaja A KaXxa0ro pacxoaa, B, m;

- UIMHA CMOYEHHOT0 NepUMETpa KaHauna, f, M.

[Inomans BOXHOrO CEYEHMs, IIMPHUHA MO BEPXY KaHala M CMOYEHHBIH IMEPUMETP
YCTAHOBJIEHbl AHAJIUTUYECKUM CHOCOOOM. [l ompeneneHHUs MONEPEeYyHOro Nnpoduis cedyeHue
KaHajla pa3OuBajId Ha psj Tpamneuui, NpsMOYTroJbHUKOB U TPEYTOJbHUKOB, 3aTEM ONpEIeIsUIN
3HaueHue "@ ", "B" u " f" mo u3BeCTHONU METOIUKE

[To »tum xapakTepuctukam TmocTpoeHbl Tpaduku 3aBucumoctedt Q=f(H), V=f(H)
o=f(H),B=f(H) u f=f(H) O6myo miomaas BOAHOTO CEYECHHUS OMPEAETUIU MO CyMMe

YJaCTUYHEIX ILJIOIIAICH:

o-So ()

CMOYEHHBIN TTEpUMETP BBIYUCTUIIHN 110 (hopMyJie:

N N Ry A U S A S Sy S (2)
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rmue

b - paccTosHHE MEXIY MPOMEPHBIMU BEPTHKAISIMH, M;
h —riybuna BepTukaneu, m.

Hns onpenenenus KIIJl xaHamoB npuHsuin pycinoBod MeTold. B pasHele nHM Mecsna
3aMepsId pacxoAbl BOJbI B KaHayax, onpenensuin ee norepu u KIIJI xkanamos. Ilotepu Bombl
pacCUMTHIBAIM IO CIEAYIOLIEN 3aBUCUMOCTH:

Qn = QB - QH, (3)
rae
Qn - IIOT€PHU BOJBI HAa pacCMaTpUBacMOM y4acTKe, a/c;
QB - 3aMepeHHHﬁ pacxon BoABI B IIEPBOM CTBOpE, a/c;
QH - 3aMepeHHLII7I pacxoll BOJbI BO BTOPOM CTBOpE, /c.

Kos¢punuenT none3Horo AeiicTBUS KaHaja ONpeAessag 10 ypaBHEHUIO:

—_ Qnemmo (4)
77 = e
Q6pymmo
Pe3ynbpTaThl 3aMepoB MO OTIENbHBIM KaHajaM C HIOHS MO CeHTsI0ps 1975r. mpuBogum
HUXKE.
1. Kanan P-3. lns onpenenenus ero KIIJ[ B pazHoe Bpemst Beretauuu Ob110
MPOBEICHO 8 3aMEPOB pacxojia BOJABI B ABYX CTBOpax (Tad:mn.l)
Tabnuna 1. Pe3yapTatsl 3aMmepoB mo cTBopam u pe3ynbTaThl KITJ]
Pacxon B Paccrosnue
Ne Pacxon Bo BTOpoM ITorepu BoabI HA
IIEPBOM CTBODE, MEXK Y KII[ xanana
3amepa cTBOpE, J/C yJacTKe, JI/C
a/c CTBOpaMH, KM
1 880 830 3 50 0,943
2 1420 1352 3 68 0,952
3 1470 1398 3 72 0,951
4 1930 1245 3 85 0,956
5 2180 2095 3 88 0,956
6 2700 2595 3 105 0,961
7 3200 3087 3 113 0,964
8 3710 3585 3 125 0,966
Cpennee 464 2099 - 88,3 0,956

N3 Tabn.1 Bumno, uro KIIJ| kamama P-3 komeGnercs B mpenenax 0,943-0,966. Ha
ocHoBaHuu ¢akrnueckux BenuuuH KIIJ] moctpounu rpaduk KIIJ[ ans kanama, cpaBHUB €ro c
paccuutanHbiMu 110 popmynam A.H.Koctskosa [1].

Jlst kaHATOB B IPYHTAX MOBBIIIEHHONW MPOHUIIAEMOCTH - JIETKUX TPYHTaX - MOTEPU BOIBI
PaCCUMTBIBAIOTCS 11O 3aBUCUMOCTH [1]:

3.4 (5

— . 0 .
o, —W, A)HalKM,
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- 171 KaHAJIOB B TPYHTax CO CpeaHel MPOHUIIAEMOCThIO:

_ 190 ; % Ha 1 kMm;

Oy =00 >

- 1711 KaHAJIOB B IPYHTax coO cJ1ab0il MPOHUIIAEMOCTBIO:

_0.70 ; % Ha 1 kMm;

O3 =030 >
0

HOTepI/I BOAbI OHpe,I[eJ'ISIIOTCH 10 ypaBHeHI/IIO:
S — @ ’ Q3ZZ)
100

; % Ha 1 KM,

rue

OP - yJenbHBIE pacueTHbIE TOTEPH, % Ha 1 KM;

Qp> lp

(6)

(7)

(®)

- pacueTHBIN pacxoj U AJIMHA UCCIIEyeMOT0 y4acTKa, JI/CeK.

Tabnuna 2. Pe3ynpTaTsl conmocTaBieHus JaHHbIX 110 popmyie KocrsakoaA.H.

Pacuer no ¢popmyne KoctaxkopaA.H.
Pacxon, n/c DaKTUYECKUE MOTEPHU PacuerHoe note [Ipumeuanne
[, km o, T, 7, 7,

110 3,0 - 10,20 4,63 1,37

150 3.0 - 8,76 4,06 1,34

200 3,0 - 7,60 3,62 1,14

500 3.0 ; 4.80 2.50 0.86 YaenpHee
880 3,0 1,89 3,62 2,00 0,73 | MorcpH Boant B
1420 3.0 1,60 2.85 1,65 0,63 /o Ha 3 KM
1470 3,0 1,63 2,82 1,63 0,63 | MHHEIHEH
1930 3,0 1,42 2,44 1,46 0,58

2180 3,0 1,34 2,30 1,39 0,56

2700 3,0 1,30 2,06 1,28 0,52

3000 3.0 1,18 1,90 1,19 0,49

3710 3,0 1,12 1,76 1,13 0,48

Tabnuna 3. [ToTepu Boabl Ha yyacTke kaHana P-3 miauHol 3kM.

PacdeTHO€E 3HaUYEHHE NOTEPH BOJBI
Pacxon, n/c Sep, 1/cEK

7 7, (£

110 - 33,7 15,3 4,52

150 - 39,5 18,3 6,03

200 - 45,5 21,7 6,84
500 - 72,0 37,5 12,90
880 50 95,5 52,8 19,30
1420 68 122,0 70,5 26,90
1470 72 124,0 72,0 27,30
1930 85 142,0 85,0 33,30
2180 88 150,0 90,9 36,60
2700 105 167,0 103,0 42,40
3000 113 183,0 115,0 47,60
3710 125 196,0 126,0 52,70
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AHanu3upys TOJy4YeHHBbIE JaHHBIE, CIEAYEeT CKa3aTh, YTO HEOOXOIUMO MPOU3BOIUTH
peryJsipHble U3MEPEHHS KaHAJIOB MIEPBOr0, BTOPOTO U TPETHETO MOPAIKA MO 30HAM MH)KEHEPHBIX
cucteM, 0000MaTh MOJYICHHBIC JaHHBIC W OMpenesaTh s Kaxaou 30HBI KIIJ cuctem. 3to
MO3BOJIUT TNIPU COCTABJICHUU I[IJJAHOB BOJOMOJIB30BAHUS YTOYHATH MPHUHSATHIE HOPMBI.
Koa¢pdunuent nonesnoro neiictBust kanana P-3 npuBoaum B tadm. 4.

Ta6nuna 4. Onpenenenue KII/] kanana Ha paccMaTpuBaeMOMyYacTKe JJTMHOU 3KM.

Pacuernoe 3nauenue KIIJ [1]
Pacxon, n/c Scp, T1/CEK

7 7, 73
110 - 0,694 0,861 0,959
150 - 0,737 0,878 0,959
200 - 0,773 0,891 0,966
500 - 0,856 0,925 0,974
880 0,943 0,891 0,940 0,978
1420 0,952 0,914 0,950 0,981
1470 0,951 0,916 0,951 0,981
1930 0,956 0,926 0,956 0,982
2180 0,959 0,931 0,958 0,983
2700 0,961 0,938 0,962 0,984
3000 0,964 0,968 0,964 0,985
3710 0,966 0,947 0,966 0,985
cpenHee 0,957 0,874 0,934 0,976

2. Kanan R-9. Jlna onpenenenust KIIJ] kanana B paznoe BpeMsi Beretanuu (ampenb, Mai
1975r.) npousBeneHo 4 3amepa pacxoga BOJAbI B CTBOpaX. Pe3ynbTaTsl 3aMepOB NpPUBENCHBI B
Tab. 5.

Tabnuma 5. Pesynbratsl KIIJl kaHamoB Ha paccMaTpuBaeMOM Y4YacTKe

Ne Pacxon B Pacxon B Paccrosuue [Torepu BoABI
- BEPXHEM HUKHEM CTBOpE, | MEXAY CTBOpa- Ha y4acTke, KIIJI xanana
3aMmepa
CTBOpE, JI/C a/c MU, KM a/c

1 80 70 1,65 10 0,875

2 180 160 1,65 20 0,888

3 561 520 1,65 4] 0,927

4 830 770 1,65 60 0,928
CpenH. 413 380 1,65 33 0,905

N3 Tabxn. 5 sugno, uro KII/[ kanana konebnercs B npenenax 0,875-0,928. dakrtuueckue
BenmurHbI otepb BoAsl U KII/[ kanana conoctaBuiu ¢ pacueTHbiMU [1]. Pe3ynbTaTel npuBoiuM
B TabuI. 6 - 8.

Tabnuna 6. Y nenpHbIe MOTEPH BOIBI HA y4acTKe KaHama JuHo# 1,65 kM, (%)

Pacxon, DaKTUYECKUE OTEPHU PacueTHbie notepu, [1]?

a/c [, km T 7 T2 5
80 1,65 7,58 11,64 5,08 1,46
180 1,65 6,74 8,00 3,75 1,17
561 1,65 4,43 4,53 2,39 0,83
830 1,65 4,38 3,72 2,04 0,74
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Ta6nuna 7. [Torepu BoABI Ha yd4acTKe KaHama JIHHOMN 1,65 kM

Pacxon Pacuerssle motepu Boasl R-9, [1]
’ [, km Sep, J1/CEK
a/c T, 7, T,
80 1,65 10,00 15,36 20,60 1,93
180 1,65 20,00 23,80 23,30 3,48
561 1,65 41,00 41,90 29,30 7,71
830 1,65 60,00 51,00 33,45 10,31
Cpennee 1,65 38,75 33,02 26,84 5,86

Kak BumHo u3 Tab6n.7, motepu BOABI MPH pa3HBIX pacxodax pasHbe, MOITOMY IMpHU
MPOCKTUPOBAHUM KAHAJIOB CleAyeT y4duThiBaTh u3MeHeHUs KIIJ[, a mpwm cocTaBieHHH IIaHa
BOJOMOB30BaHusl yunThiBaTh nonydeHHble KIIJ xanana. Kosddunuent monesnoro nenctBust
kaHaima R-9 nmpuBoamm B Tabn. 8, orkyna BujaHO, uto ero KII/l cocrasmsier B cpennem 0,88 -
0,982, 1.e. konebnetcs B npeaenax 9-10 %.

Tabnuna 8. Koaddunuent noneznoro neictsus kanaita R-9

Pacxon, / KII1JI R-9
, KM n
a/c g4 T, 7, T,
80 1,65 0,875 0,808 0,743 0,975
180 1,65 0,888 0,868 0,871 0,981
561 1,65 0,927 0,925 0,947 0,986
830 1,65 0,928 0,938 0,959 0,987
Cpennee 1,65 0,905 0,885 0,880 0,982

Jlia ycnoBuil MenuopaTuBHOM ctaHiuu «Cyprenas Db XuO0po» MOKHO HCIOIb30BATh
tpeTbio popmyny A.H.Koctsakosa [1]:

AJIs1 OMPEACIICHUA TOTCPb BOJDI:

T, = %, % Ha KM, ©)
Q
g_op9Op-lp (10)

100

B 3akitoueHue MOXHO CKaszaTh, 4YTO IOTEPU BOJBI MO JABYM KaHajaM B CpEIHEM
coctaBuiim 0,61 % Ha KM JUIMHBI KaHaa.
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YK 626.862.4

OCOBEHHOCTM ABMXEHUA NOA3EMHbIX BOA B MPU®UITbTPOBON
30HE BOAO3ABOPHbLIX U APEHAXHbIX CKBAXWH

B.I'. Haconos
(CAHUHNPU um.B.J1.2Kypuna)

CoBpeMeHHbIE METO/IbI pacueTa BOJOIPHEMHON CITOCOOHOCTH CKBaXXHH OCHOBBIBAIOTCS, KaK
MpaBUJI0, HA JIAMUHAPHOM XapaKTepe IBIKCHHsS BOAbl B mnpudumibTpoBoi 30He [1,2,9]. D10
MIPEJICTABJICHUE UCXOJUT U3 TOTO, YTO PealbHBIE CKOPOCTU (DUIBTPAIUH, MPEBBIIIAIONINEC BEPXHHIA
rpesesa NpUMEHUMOCTH 3aKkoHa Jlapcu, BCTpEUYaroTCcsl B THAPOTre0IOrHH peaKo (KapcTOBbIe OPO/IbI,
IPaBUIHO-TAJICUHUKOBBIC OTIOKECHHSI ), & IPH JUTMHHBIX (PHIBTPaX MPAKTUUYECKH HEBO3MOXKHBI JaKe
B 3TUX OTJIOKEHHUAX. [I03TOMyY B OOJIBIIMHCTBE METOIUYECKUX pekoMeHaanuii ObiBiiero Corosa mo
OTIBITHO-(DUIBTPALIMOHHBIM paboTaM [9] OTCYTCTBYIOT TpeOOBaHUS O HEOOXOJUMOCTH OLEHKH B
mporecce  M3bICKaHWK  HenuHeWHoW — uibTpanmuu. [lo  9Tolf ke  NpUYMHE  MIUPOKO
pacmpocTpaHEeHHBbIE B CBOE BpeMsi METOAbl ONPESICHUS MPOU3BOAUTEIBHOCTH CKBAXKHHBI B
3aBUCHUMOCTH OT TIOHM)KEHHUS M CBSI3aHHBIE C OSTUM METOJIbl OIpe/AeTeHUs] MapaMeTpoB
TypOYJIEHTHOCTH B COBPEMEHHON MPAKTHKE MPAKTUYECKU HE MPUMEHSIOTCS.

B cootBercTBUM € 3TUM 000CHOBaHME KOHCTPYKILMH IPEHAKHBIX U BOA03a00PHBIX CKBAXXKHH
OCHOBBIBaeTCsl Ha JuHEHHOM 3akoHe [lapcu [1,2,9]. Bmecte ¢ Tem omyOmukoBaHO OOJbIIOE
KOJIMYECTBO paboT 00 ONpeAesieHUH BEPXHUX IMPEJCIOB CKOPOCTEH (QMIbTpalMh, B KOTOPHIX
OTMEUYEHbl OTKJIOHEHHs OT JuHeWHoro 3akoHa Jlapcu [4,6,7,8,10,11,13,15]. HccnenoBanus
MIPOBOAMIIMCH HA PAa3HBIX TUIAX MOPHUCTHIX Cpell (TPELIMHOBATHIN MeCYaHUK, TOHKUI MECOK U T.1.).
[lonyuyenHble 3HaueHus uucna PeiliHonbiaca usMmenstorca B npenenax 0,019-14. Haummensiime
3HAYECHHSI KPUTHYECKOTO YKciia Re momydyeHsl 71 TOHKUX MeCKoB, MakcuMaiibhbie (Re = 13-14) -
JUIs1 KpyiHOHU Apo6u. Yucno Re B rumpaBnuke moA3eMHBIX BOJI ONIPEIEIISETCS 110 YPaBHEHUIO:

Re=Vd/v,

rae V — CKopocTh (PriIbTpanuu;
vV — KO3QPUITMEHT TUHAMHYECKON BA3KOCTH;
d — XapakTepHBIH AUaAMETP 3€PEH MOPUCTOUN CPEIBI;.

OTkiI0HEeHHe OT 3aKoHa Jlapcu MpH yBEIMYEHUH CKOPOCTH (PHIBTPALIMK HEKOTOPBIE YUCHBIE
CBSI3BIBAIOT C mosiBieHueM TypOyneHtHoctd [11-13]. Onnako B TpyOHON I'MapaBiIvKe HapylICHHUE
3akoHa [lya3eiins cBA3aHO CO 3HAUUTENBHO OOJBIIMMM 3HAYEHUAMH yKcaa Re, uem HabmonaeMble
B MOPHUCTHIX CpeAax KpuUTHUeckue uucia Re. DTo naer ocHoBaHHE OOJBIIMHCTBY HCCienoBaTenen
CUMTaTh, YTO HA4YaJIO OTKJIOHEHWs OT 3aKkoHa Jlapcu mpu yBEIMUYEHHM CKOPOCTH (UiIbTpaluu
CBSI3aHHO ¢ MHepUHOHHBIMH d(dextamu [14,15]. [losromy B panbHeleM TepMHH
«TypOyJEHTHOCTB» UCHOJb3YETCSl HAMHU B Cllyyae OTKJIOHEHHs OT 3akoHa [lapcu mpu yBenudeHun
CKOpPOCTH (PUIIBTPALMH, XOTS TOJIKOBAaHHE ATOT0 TEPMUHA, 110 BCEH BUAUMOCTH, HEOTHO3HAYHO.

OueHp Ba)XXHBIM SIBJII€TCSI TOT (PAKT, YTO, COIVIACHO HKCIEPUMEHTAIBHBIM HCCIIEIOBAHUSAM,
HaMMEHBIINE 3HAUEHHs YMciIa Re moiydeHsl s PhIXIIBIX 00pa3loB ¢ npeobiaganueM (paxkiuu
menee 0,1mm (Re = 0,018-0,024). D10 03HayaeT, 4TO OTKJIOHEHHUS OT JIMHEHWHOTO 3akoHa [lapcu
XapakTepHbl JUIsl BCEro JAMANa3OHa pPBIXJIBIX IOPUCTBIX CpPEeA, a HE TOJNbKO JUId
BBICOKONpPOHUIIaeMbIX. KpoMe Toro, uis peIXJIbIX IUIOXOMPOHHULAEMBIX CPEJl CKOPOCTH JIBUKEHHUS
BOJBI, IIPU KOTOPBIX BO3HMKAIOT OTKJIOHEHMsI OT 3akoHa Jlapcu, 3HauuTeNbHO (HA ABa IMOpsIKaA)
MEHBIIIE, YEM IS BHICOKOIIPOHUIIAEMBIX.
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N3 storo ciemyer, 4ro TypOyJIEHTHbIE SIBI€HHUA B (DUIBTPOBON 30HE CKBaXXMH MOTYT
BO3HHMKAaTh HE TOJBKO B OTJIOKEHHUSX C BBICOKUMHU (DUIBTPALIMOHHBIMHM CBOWCTBaMM (TpaBHi,
raJiedHuKn), HO U B NPUDUIBTPOBON 30HE CKBAKWH, 3AJI0)KEHHBIX B OTJIOXKEHHAX C HU3KHUMHU
(GWIbTPALIMOHHBIMU CBOMCTBAMH, €CJIU YUECTh, YTO CKOPOCTh (PMIIBTpALMU B MPUPUIBTPOBON 30HE
0,1-1,0 cM /cyT - OOBIYHOE SIBJICHHE.

Takum 00pa3oM, CyIIECTBYIOT CEpbE3HbIE pa3iIMyusl B J1a0OPaTOPHBIX U TEOPETUUYECKUX
MPEJCTaBICHUAX O XapakTepe (UIbTpanuu B TNPUPWIBTPOBONW 30HE CKBAKUH. OTH Pa3IUuMs
OKa3bIBAIOT CYLIECTBEHHOE BJIMSHHE HE TOJBKO Ha LeJb W 337ayd TUAPOre0JOrMYECKHX
WCCIIeZIOBAaHH, HO ¥ Ha BBIOOP MapaMeTPOB BOJONPHEMHON YaCTH CKBAXXUH MPH MPOCKTUPOBAHHH,
YTO B KOHEYHOM UTOTe ONpeAeUT 3P(PEKTUBHOCTh CAMOTO IIPOEKTA.

Crnemyer 3aMeTHUTh, YTO JIAOOPATOPHBIC OSKCIEPUMEHTBHI NPEICTABISIIOT COOOH YHUCTO
TEOPETUYECKUH MHTEpPEC U HE MOTYT ObITh HCIOJB30BAHBI HEMOCPEJICTBEHHO JUISl MPAKTHYECKUX
3agad. OYeHb TPYOHO YCTaHOBHUTH 3((EKTUBHBIC TUAMETPHI YacTHUI[ B NPH(PHUILTPOBON 30HE,
UCHBITHIBAIOLIECH 3HAUUTENILHOE BJIMSHUE HE TOJNBKO crocoba OypeHHs, HO U crocoda OCBOEHHUS,
KOTOpBIE CHWJIBHO J1e(OPMHUPYIOT MpHJIETAIONNe OTIOKEHUsA. [loaToMy mpeacTaBisieTcsi O4YEeHb
BQXHBIM OLIEHUTH IO JIAHHBIM OTKAau€K BO3MOXKHOCTb HapyLIeHUs JIMHEHHOro 3akoHa Jlapcu B
NpUPUIBTPOBON 30HE CKBXMH UM ONPEAEIUTh XapaKTEPUCTUKU TYpOYJIEHTHOCTH Ui Pa3IM4HbIX
BOJIOHOCHBIX OTJIOXEHUH.

BogoHocHble OTJIOKEHHMST U CKBa)KHUHbBI, B KOTOPBIX IIPOBEJEHBI OTKAYKU JIOJIKHBI
COOTBETCTBOBATH CIICAYIOLIMM TPEOOBAHUSM:

- MOIIHOCThH BOJIOHOCHOTO TOPU30HTA JOJKHA OBITH HEOOJIBIION, a TUTOIOTUIECKOE CTPOCHHE
JIOJDKHO OBITh OTHOCUTEIBHO OJHOPOJHBIM, 4YTOOBI MPUTOK MO JUIMHE (GUIbTpa ObLI OJUHAKOB.
OWIbTp AOIKEH MEPEKPbIBaTh BOJOHOCHBIM TOPU30HT, YTOObI HECOBEPIIEHCTBO IO CTENEHU
BCKPBITHSI HE MCKa)KaJI0 pacrpeie]ieHne CKOPOCTH 110 JUIMHE (GUIIBTPA;

- CKBA)KMHBI OJHOTO JAMaMeTpa AOJKHbI OYpPUTbCS OJHUM CIIOCOOOM, a 3KCIUIyaTallUOHHas U
(GuIbTpOBas KOJOHHA JIOJKHA ObITh OJIMHAKOBOI'O IMAMETPa;

- OTKa4YKU JIOJDKHBI OBITh KYCTOBBIMM M JOJDKHBI IPOBOJUTCS HA HECKOJIBKO IOHM)KEHUH, a
MIOJIyYCHHBIE PEe3YJIbTAThI JOKHBI IPOBEPATHCS MO JaHHBIM JJIUTEIBHON KYyCTOBOM OTKAUKH.

TakuMm ycinoBUsIM COOTBETCTBOBAJIM MPOBOAMMBIE JJIUTEIBHOE BPEMSI THIPOre€0I0rHUECKHe
U3bICKaHUS 1O/ MPOEKThI U PabOThI 110 CTPOUTENBCTBY CKBaXXHMH BepTHKaJIbHOrO IpeHaxa (CBJI) B
nonuae EBdpara (Cupus). IlepBbie u3bickanusi nmpoBoauiauchk ¢pupmoit «/[xepcapy (Ppanuus) B
1976-1979rr. nmox mpOEKT BepTHKaNbHOro apeHaxka. Opnako vacte CBJI, moctpoeHHble 3TOMU
¢bupmoit B 1984-1985rr., okazanuch JMOO MalOBOAHBIMH, JIMOO JaBaid ACOUTHI, 3HAYUTEIHHO
HIDKE IPOEKTHBIX. OCHOBHOW MPUYUHOM SIBUJIOCH CUJIBHOE OTKIOHEHHE (DUIIbTpalUU OT JIMHEHHOI0
3aKOHA, 3HAYUTEJIbHO NPEBBICUBILIEE €€ MPOEKTHBIE OLIEHKH.

Iloaromy, HaumHas ¢ 1998 r., cupumiickoii xomnanued GCHS nposogunmch
JIOTIOJIHUTENbHBIE TUAPOTE€OJIOTMYECKUE MCCIEA0BaHUS M ObUI COCTaBJIEH HOBBIM IPOEKT
BEPTHKANLHOTO JPEHaKa' 110 JIeBOOEPEKbI0 10HHEI p.EBdpar. OpomaeMble 3eMIH, Ha KOTOPBIX
CIPOEKTUPOBAH BEPTHKAIBHBINA JIPEHAXK, PacHojararoTcsi Ha aJUTIOBHAIBHBIX Teppacax p. EBdpar
TOJIOLICHOBOI'O M peXe BepXHeUeTBepTUYHOro Bo3pacta. Kopennoe noxe nonunsl p. EBdpar, Ha
KOTOPOM 3aJIeraloT aJUIIOBHAJIbHBIE OTJIOXKEHUS, CIIOKEHO W3 TIJIMHHUCTO-IIECYAHBIX OTJIOKEHHUM
IUTMOLIEH-MHOLIEHOBOT'O BO3pPAacTa, KOTOPhIE MOT'YT PacCMaTpUBaTbCs OTHOCUTENBHO aJUTIOBHSI Kak
BOJIOYTIOpHOE OCHOBaHue (puc.l).

' ABrop naHHOi paGoThl ¢ 1999 1o 2004 r. SIBJISICS IIABHBIM MHXKEHEPOM IPOEKTa BEPTUKAIBHOTO IPEHAXKA B IOIHHE
Hwxaero Esdpata

-314-



20052 [~ W\m‘ww\h&\\ébﬁww powmaopy

.ﬁ &9
wovred prow n
= Z,
FT2 2EOEETEL i
- N _ N74
i
A A A e
oap 18§ LN B ?
sH2GOTE _ll..ll_ Tl
&8s
w_\ ern/
] ¥ ’ £8/
2w oworday >>\_x>\>~3q. . : 3
Al A7 AT ATl e ] D R B
o) A A A = & : At ey
w_____. P2 LE/
ErC -Q&E&.h g
£8/
B 2o oNADYRES
77 7 #aaulhl) "
.sw. nkx% e WU T RIYOLDE .w.,w.\
HENENIOY ) PO
. £84
Ak 7€ WORPOTE WOXLIW [T
7 NOIFY ﬁ%&t@.\_\. - H
sl g
Mpye ve2dy i A
i . 107
uh 10 _\_% 78 1oandE m
h\\bﬁ&% ' £

FRUINEREO0 BIOHQOVf | [ ...

-315-

Puc.1. Honepequﬁpazpes neBoOepexbs noauHsl p. Huwxauit EBdpar (Cupus, c. anb 3ep)
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AJUTIOBHAJIBHBIE OTJIOKCHHSI TIPEJICTABJICHBl JBYXCIOWHOW TOJIIEH, 0O0IIas MOIIHOCTh
KOTOpOi u3MeHsieTcs B cpeHeM ot 8 10 20 M, peako Oomnblie. HukHuil croil mpeacTaBieH XOpoLio
MIPOHUIIAEMBIM AJUTIOBHEM, BOJIOIIPOBOJUMOCTH KOTOPOTO BapsupyeT B unrepsaie ot 100 go 4000
M>/cyT u Gonee. I'paHyIOMETPHUECKHH COCTAB THX OTIOXKCHHIl OUEHb IHECTPbIA: OT IPaBUS C
MECYaHO-TIIMHUCTBIM  3aMOJIHUTENIEM JI0 TPAaBHMHO-TAICYHUKOBBIX OTIOkeHud. Koaddumument
HEOJAHOPOJHOCTU U3MEHseTCs B quanaszone 9 -150.

[InoxonpoHuIaemMslii  IOKPOBHBIM  CJIOW IPEACTaBIEH B OCHOBHOM  CYTJIMHUCTO-
[JIMHUCTBIMU  OTJIOKEHUSAMH C  KO3((UIMEHTOM (QUIbTPAalUK, HU3MEHSIOUMMCS, 10 JaHHBIM
HanuBOB B cpeareM oT 0,05 1o 0,7m/cyT.

VYpoBeHb TPYHTOBBIX BOJ OTMEUEH Ha IiIyOuHax oT 1 10 4M, yBeJIMYMBAsACh B CTOPOHY
BBICOKOM Teppachkl. lIpe3oMeTpuyecknii ypoOBEHb HAIOPHBIX BOJ IIPAKTUYECKH COBIAAAET C
YPOBHEM TPYHTOBBIX BOJ, Pa3/M4asicCh JMIIb B IEPUOJ OTKAUYE€K WM HAJIUMBOB NpU OOIbLION
MOIIIHOCTH ITIOKPOBHOTI'O CJIOS.

CxeMa OMNbITHO-(PUIBTPALIMOHHBIX PAa0OT KaK Ha CTaJUM TUAPOre0JIOrMYeCKUX M3bICKaHUM,
TaK M Ha CTaJUH CTPOUTEIHCTBA BEPTHKAIBHOTO JIPEHaXKa ObUIa MPUMEPHO OAMHAKOBAs, HECMOTPS
Ha pa3Hble Nepuo/Ibl U3BICKAHUHN U pa3HbIX UCCIlIe0BaTeNei:

- Ha pacCTOSHUM, T[PUMEPHO PABHOM MOIIHOCTH XOPOLIONPOHMIIAEMOI0 IUIACTA,
pacrojiarajuch JBa IbE30METPa, OJUH - B XOPOLIONPOHHULIAEMOM CJIO€, IPYroil - B MOKPOBHOM
IJIOXOIPOHUIIAEMOM CJIOE;

- OTKauK{ IPOBOJWINCH B JIBa 3Tara: Ha IEPBOM 3Talle - Ui OINpe/eeHUs] 3aBUCUMOCTH
pacxoia OT TMOHMXEHHs; Ha BTOPOM IPOBOJAWJIACH JUIMTEIbHAs OTKAyKa JUIsl ONpEJEIeHUS
apaMeTpoB B PEKUME HEYCTaHOBHUBILETOCS IBU)KEHUS;

- Ui 00pabOTKU pe3ysIbTaTOB OTKA4YeK MPH HEYCTAaHOBUBIIEMCS ABMKEHHH WCIIOIH30BAJIHChH
pasnuunble Metoabl: Teiica, [[keliko6a, bontona u qpyrux.

OnHako KOHCTPYKUIMH CKBOXHH U CIIOCOOBI CO3/aHUSl TPAaBHMHOW OOCHIKH ObLTH
CYLIECTBEHHO Pa3HbIMM U1 THPOT€0JOTMYECKUX CKBAXXUH U CKBAXKUH BEPTUKAIBHOTO JIPEHAXKA.

I'maporeonornueckue CKBaXKHWHBI  OYpHIIMCh  POTOPHBIM  CHOCOOOM € MPOMBIBKOM
TEXHUYECKOM BOJOW WJIM TIMHHUCTBIM pacTBOpoM nuamerpom &"— 12 15"; TonmmHa rpaBuiiHON
o0chIKK 3- 5 cM; ¢ (UIBTPOM M3 CTaIbHOU mepdopupoBaHHON TPyOBI ckBaskHOCTBHIO 8-10 % m
WUPUHON Wenu 2 -4 MM. [InUTebHOCTh OCBOMTENBHON OTKAauKH - 8-10 yacos.

CKBa)KMHBI BEPTHKAILHOTO ApeHaXka Oypuiuch quamerpom 24"- 26 " poTOpHBIM CIIocoO0M
C NMPUMEHEHUEM caMopaclajarolerocsi npoMelBoYHoro pacrsopa (Rivert). Tonmuba rpaBuitHON
o6¢himkn — 10-13 ¢M; cocraB rpaBUitHOM OOCHINKH - cMeCh U3 YacTHil ¢ o - 2 MM u g0 — 4 MM.
JUTNTENbHOCTh CTPOUTENBHOM OTKAauKH Juis (OPMHUPOBAHMS TPaBUIHOIO (QUIbTpa COCTaBIsIA
HECKOJIBKO CYTOK. DWIBTPOBOW KapKac CKBXHH BEPTUKAIBHOTO JpeHaka ObUI TpeaCTaBICH
¢unsTpom JIxxoHcona nuamerpoM 400 MM U 1IaroM MEXIy MPOBOJIOKaMHU — 2 MM. YacTh CKBa)KUH
BEPTUKAIBHOTO JpeHaxka Oblia oOopynoBaHa (uimbTpamu u3 nepdopupoBaHHOoro (ubepriaca co
CKBa)XHOCTBIO 15- 20%.

Kak moxazan anamu3 pesyiabratoB oTkauek u3 CBJl u  KycTOBBIX OTKadek U3
THJIPOT€0JIOTHYECKUX CKBAKMH, BO BCEX CIyYasX MpOCIEKUBANACh HEJIUMHEWHas 3aBUCHUMOCTb
MOHMKEHUS OT 1e0NTa CKBaKHHBI:

S =AQ + BQ’ (1)

rjae S — IOHM)KEHUS B CKBaXKHMHE, COOTBETCTBYIOLIUE pacxoay Q;
A 1 B — cOOTBETCTBEHHO MapaMeTpbl

3navyenus napamerpa B mpuBenens! B Tabn.l, 2 u Ha rpadukax puc. 2, 4. AHAIN3 ITHX
JAHHBIX TI0Ka3bIBae€T, 4YTO CYIIECTBYET XOpOILIO BbIpaXEHHas OOpaTHO NPONOPLUOHATIbHAS
3aBUCHMOCTBh MEXAY BEJIMYMHON B 1 BOJONPOBOAUMOCTBIO: YEM MEHBIIIE BOJIONPOBOIUMOCTD, TEM
Oosnblie BenuuuHa B.
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Tabmuma 1 - 3aBucuMOCTb MapaMerpa B 0T BOIONIPOBOIMMOCTH IO IAHHBIM OTKa4Y€K THAPOTEOII0-
TUYECKHUX CKBAYKUH, CTPYIITUPOBAHHBIX IO HHTEpBaaM

Jnanazon
No | Tucino BozorpoBogumoctu T-107 Cymma | /Muamason B, cexk’/m > Cpennee
OITBITOB 2 B
n/m ,M/c T
Max Min Max Min
1 3 2,22 2,03 2,12 49100 44200 47100
2 5 6,00 3,50 4,47 44000 11250 25610
3 6 12,00 6,25 10,04 1000 4400 6740
4 4 15,00 13,00 14,25 2100 530 1098
5 3 29,00 15,75 22,25 518 315 444

Tabnuma 2 - 3aBUCUMOCTH MapaMeTpa oy oT KoddduruenTa GuUIbTpayK MO JAHHBIM OIBITHBIX
OTKAYCK U3 TUAPOICOJIOTHYCCKUX CKBAKWUH, CIPYIIITMPOBAHHBIX 10 XaPAKTCPHBIM JHUAIIa30HAM

Ne | Yucno | Jlumamason Kep-10~,m/c | Cpemnee Juanason o Cpennee
1/ | ONBITOB Max Min 3HAYCHHUE Max Min o cp
Kep
1 9 1,00 0,40 0,70 3122 1758 2236
2 2 1,33 1,55 1,44 1909 1565 1737
3 3 1,90 1,78 1,86 873 764 820
4 4 2,56 2,00 2,26 2900 367 1038
5 3 4,80 4,00 4,43 1477 426 772
M
’9 - 5
o® 10
L 2 L 4 .
., 9
¢ L 2
8
.0
7
L 2
e ¢ o
: : 6
7 6 -5 4 3

Puc. 2. 3aBucumocTs napameTpa B oT BOJonpoBOIMMOCTH 10 JaHHBIM OTKA4Y€K pa3BeI0YHbIX
CKBXXUH C 1uameTpoM Oypenust 12 1/4"-15" u ckBaxknoctbio puibtpa 8-10%
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Puc. 3 - 3aBucumocts napamerpa TypOyJIEHTHOCTH 0. OT Kod¢punrenta uiabtpanuu K s
pa3BEeIOYHBIX CKBOXUH AuameTpoM Oypenus 12 1/4"-15" u ckBaxHOCTBIO prusbTpa 8- 10%

BaxxHo oTMeTuTh, 4YTO HEJIMHEMHOCTh HE CBs3aHa (WIM OYEHb Majo CBs3aHAa) C
MPOXOXKIACHUEM BOJbI 4epe3 (HIBTPOBOM KapKac; pacxo]l CKBaXKUH MOAOHpaics TaK, YTOOBI
o0ecreunTh JUIMHOW (MIBTpa W CKBAXHOCTHIO JIAMHUHAPHBINA PEXHUM JBIKEHUS uYepe3 (QHiIbTp
JI>kOHCOHa B COOTBETCTBUU C €r0 THAPABIMYECKUMHU Xapakrepuctukamu. [loaTBepxaeHneM 3Toro
SBIISICTCS  CIEAYIOIIee: IPH MAaJbIX pPacXxo/Jax, COOTBETCTBYIOIIUX MAJIBIM IPOBOJUMOCTSIM,
CKOpOCTh (GUIBTpPAIMM TaK K€ Majla, a BeJIMYUMHBI B MakcumanbHbl; ImpH OOJBLIMX pacxodax
BEJIMYMHBI B MUHMMAaIbHBI, XOTSI CKBAXXHOCTH (PMIIBTPOB OJJMHAKOBA U MIPU MAJIBIX, U TPU OOJIBIINX
pacxojax.

SBneHne OOpaTHOW TPOMOPIIMOHATHLHOW 3aBUCHMOCTH BEJIMYMHBI B OT MPOBOAMMOCTH,
YCTAaHOBJICHHOE IO JIaHHBIM OTKAaueK, HE COBCEM COOTBETCTBYET LIMPOKO PaCHpOCTPaHECHHBIM
MPEJCTaBICHUSAM, COTJIACHO KOTOPBIM OTKJIOHEHHWE OT JIMHEHHOTrO 3aKOHA (HIBTPAIH JOJKHO
HaOJI0/IaThCS TOJBKO B OTJIOXKEHHUSX C BBICOKUMHU (PUIBTPALIMOHHBIMH CBONCTBAMH U BBICOKHMH
nebutamu. HaoOopor, HaumOonpImMe 3HAa4YeHHS MapaMmeTpa. B oTMedaloTcss MpH HHU3KHX
(UIBTPAIIMOHHBIX  CBOMCTBAX MW  MallbIX pacxojaxX, 4YTO COOTBETCTBYET pe3yjbTaraM
HKCHEPUMEHTAIbHBIX UCCIETOBAHUN B CHITYYMX MOPHUCTHIX CPEeIax.

Jlpyras BakHasi OCOOEHHOCTb - 3TO IOBBIIICHHBIE 3HAYEHUS MapameTpa B mpu Hu3KUX
MIPOBOJIUMOCTSIX, IMOJyYEHHbIE MPU KYyCTOBBIX T'MIPOTEOJIOTHYECKUX OTKayKaX, MO0 CPaBHEHHUIO C
BEIMYMHAMU B, TMOJy4eHHBIMM TIpU OTKAyKax BEpPTUKAJIbHOrO JpeHaxa. IIpu BBICOKHX
MPOBOJUMOCTSIX, 93TO pa3luyhe NPaKTUYeCKU OTCYTCTBYeT. OHO OOBSCHSETCS pa3HbIMU
TEXHOJIOTHSIMU OypeHusT M OCBOEHMS, KOTOpbIe, KaK H3BECTHO, OYEHb CJIa00 MpPOABISAIOTCA B
I'PaBUITHO-TAJIEYHUKOBBIX OTJIOKEHUX. B mecuaHO-rpaBUMHBIX OTIIOXKEHUSAX, XapaKTEPU3YIOIUXCS
0ojee HU3KUMH (QUIBTPALlMOHHBIMU CBOMCTBaMH, pa3iu4yusi B TEXHOJOTMUM OypeHus u
KOHCTPYKIIMU CKBA)XKMH CKa3bIBAIOTCS HAanOOJIee CUITBHO.

Opnako 3HavyeHne B Brirowaer B ce0sd HE TOJBKO HENMHEHHYIO (DHIBTpAIMOHHYIO
XapaKTePUCTUKY OTIIOKEHUU, HO U AHUaMeTp OypeHus, JIMHY (puiabTpa, CKBaKHOCTh, KO3 duUIueHTt
¢buiabTpauu XOPOLIONPOHUIaeMOoro cios. IlodToMy oOuyeHb BaKHBIM SIBISIETCS ONpEJesieHue
napamMmeTpa HeIMHEeHHOCTH (PUIbTPALMU B 3aBUCUMOCTH OT KO3 PHUIMEHTa PUIbTPALIH, UCKITIOYast
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BIIUSIHUE JPYTHX MapaMeTpOB, CBSI3aHHBIX C KOHCTPYKIMEH CKBakuMHBL. OmpeneneHue mapameTpa

HEJIMHEHHOCTH MPOBOJIMIIOCH 110 (popmyiie:

e ro— paanyc OypeHus: CKBaXXHHBI, (17151 CKBaKUH C T'PaBUIHOMN 0OCHINKON MPUHAT 110

o= 4n2rc-m-T-B,

2

paauycy OypeHusi, Tak kak GuiabTp J>KOHCOHA CKBaKHOCTHIO Ooitee 40% 1 copTHpOoBaHHAS
rpaBuitHasi 00ChINKa ¢ K03()OUIMEHTOM HEOTHOPOJHOCTH 2 00J1aIat0T OYCHb HU3KUM
COIMPOTHBIICHUEM, UTO MOATBEPIKICHO PE3yIbTaTaAMU OTKAYEK B OTIIOKCHUSAX C OYCHD
BBICOKOM MTPOBOJIUMOCTBIO);
T — BOIOTIPOBOIUMOCTb, M/c;

m — MOIIHOCTH I1JIacCTa, (,I[J'IH OOIBIINHCTBA CKBAXKHH MOYKET OBIThH IIpUupaBHCHA K

00BOJIHEHHOW MOIIIHOCTH T'PaBHsi, OCHAIIIEHHON (DPUIBTPOBBIM KAPKACOM).

PesynbraThl onpeneneHus napaMeTpa HeTIMHEWHOCTH o TPUBECHBI B Ta01.3 U Tabi.4.

Tabnuua 3 - 3aBucumocts B ot BononpBogumoctu s CBJ] o xapakTepHbIM rpymnmnam

Ne | Yucn Juana3on Jwrana3on nusmenenuii B, v Cpenn
1/ 0 BoonpoBoauMoctu T-10° T ee B,
I | OMBIT 3 Mle cp-107 cAm”
OB Max Min M/c Max Min
1 1 - 1,99 - - 31250 -
2 7 3,11 1,24 2,85 18960 8330 15760
3 6 3,40 4,00 3,68 11425 5700 8493
4 5 4,50 4,02 4,36 5930 4100 5067
5 15 6,00 4,60 5,10 9770 2200 4211
6 8 8,00 7,00 6,80 3223 1590 1857
7 7 10,00 8,01 9,10 1800 913 1272
8 5 11,00 10,01 10,50 1400 325 820
9 13 13,00 11,02 12,10 970 450 630
10 8 25,20 15,00 21,00 400 173 308

Tabnuua 4 - 3aBUcUMOCTb TapaMeTpa o OT ko3 purmenrta puipTpanuu K o JaHHbBIM OTKauek

CKBa)XKMH BEPTUKAJIBHOI'O APEHAXKA 10 XapaKTEPHbIM T'pPyHTamM

Ne | Yucno Hunamnazon Cpennee JlnanazoH U3MEHEHUH o Cpennee,
n/m | onbiToB | BomompoBoaumoctu K-10" | K-1 03 R M-C
3 mlc M/c
Max Min Max Min

1 9 0,67 0,42 0,56 3182 1513 2130
2 11 0,89 0,69 0,81 1527 1130 1286
3 13 0,96 1,16 1,10 1140 809 929
4 9 1,67 1,33 1,47 868 544 661
5 10 2,30 1,82 2,01 579 344 498
6 13 4,20 2,50 3,13 633 260 415

Cratuctuueckass o0paborka maHHBIX (puc.4 W 5) TO3BOJSET  KOJHMYECTBEHHO

OXapakTepU30BaTh CBA3b MEXIY [apaMeTpoM HeJIMHEHHOCTH M Ko3dduuueHrom duibrpanun
BOJIOHOCHOT'O T'OPU30HTA.
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LnT 7 6 5 -4 -3

Puc. 4 - 3aBucumocTs conpoTUBICHU B 0T BOIONPOBOAMMOCTH 10 AAHHBIM OTKAYEK U3
CKBa)XMH BEPTUKAJIBHOTO JipeHaxa B gonune p.Hwknuit EBdpar

Lna

Ln K

Puc. 5 - 3aBucumocts napamerpa TypOyJIEHTHOCTH OT o KO3 duIeHTa GUIbTPALK BOJOHOCHOTO
IJIacTa Mo JAHHBIM OTKAYEK M3 CKBAXXUH BEPTUKAILHOTO JIPEHAXKA C TuaMeTpoM Oyperus 24"-26" u
CKBaXXHOCTbIO (pusbTpa [xoHcoHa 42% - 47%
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Z[J'IH THAPOTCOJIOTNYCCKUX OIIBITHBIX CKBAYXXHUH:
o= 4,03/K"°, ro = 0,83 (3)
IJI CKBAKWH BEPTUKAJIBHOI'O APCHAXKA:
o=12/K"® 1,=097. 4)

W3 cka3aHHOro, OYEBHMIHO, YTO Ui MECYAHO-TPAaBHUHBIX OTJIOXKEHUH C OOJbIION
HEOJJHOPOAHOCTBIO 3€pHOBOTO COCTaBa CYIIECTBYET OOpATHO MPOIOPIMOHAIBHAS CBS3b MEXKIY
napamMeTpoM HeIWHeHHOCTH o U KodpduimeHToM GUIbTpAMU: YeM MeEHbIIe KOdPPHUIHESHT
bunbTpanuu, TeM OOJIBIIC 3HAYCHUE ITapaMeTpa TYPOYICHTHOCTH.

[Tpyn HU3KOM NMPOBOIMMOCTH 3HAYEHHs NapaMeTpa HEIMHEHHOCTH U ONBITHBIX KyCTOB
THIIPOTE€OJIOTUIECKAX CKBOKMH M KYCTOBBIX OTKAa4eK M3 CKBKWH BEPTHUKAIBHOTO JIpEHaXa
CYIIECTBEHHO pa3IMYaloTCs, Kak M B Cllydae 3HaueHWH mapamerpa B. IIpu BBICOKMX 3HAYEHUSIX
KodQunreHTa QUIbTPAMH OHU JOBOJBHO OJIM3KH. DTO OOBSCHSAETCS, KaK OTMEYaJOCh BHIIIE,
Pa3NUUUSAMHU B TEXHOJIOTUM CTPOUTEIBCTBA THIPOTCONIOTHYECKUX M JIPEHAKHBIX CKBAXKHH |
Pa3NUYHBIME OCOOCHHOCTSIMA WX OCBOEHHS, HauOoJee CHIIBHO CKa3bIBAIOIIMMUCS TPU HHU3KOU
BOJIONIPOBOAUMOCTH.

[TonmyuyeHHbIE pe3yJbTAaThl IMOATBEPKAAIOT JAHHBIC JTa0OPATOPHBIX AKCIIEPHUMEHTAIBHBIX
uccnenoBanuidi. [lpm TNpoeKkTUpOBaHUHM BOAO03a00PHBIX U JPEHAXHBIX CKBAXKUH HE TOJBKO B
raJICYHUKOBBIX, HO M BO BCEM JTHAITa30HE MECYaHO-TPABUHHBIX OTJIOKEHUH HEOOXOIMMO YUUTHIBATD
BO3MOXHOCTb TYpPOYJIGHTHBIX SIBJIEHUII B NpUGWIBTPOBOM 30HE. OTO Mpeanojaraer mpu
MPOBEJICHUU M3BICKAaHUI 00s3aTE€IBbHOE OCYIIECTBICHHE OIBITHO-(PUIBTPAIIMOHHBIX PaldoT Iyist
OIpEeICTICHUS TapaMeTPOB TYPOYIIEHTHOCTH.
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COBPEMEHHbIE NOoAXOAbl K OBOCHOBAHUIO NAPAMETPOB
APEHAXA HA 3EMNAX APEBHEIO 3ACOJIEHUA

Haconos B.I'., AGupos A.A.
(CAHHUMPU nm. B.JI. XKypuna)

OrpoMHBIE  paBHUHHBIE mTpocTpaHCTBa LleHTpanbHON  A3WM  XapaKTepU3YIOTCS
MPAaKTUYECKU OTCYTCTBUEM E€CTECTBEHHOM APEHHPOBAHHOCTH, MO3TOMY OPOILIEHHE 3THX 3€MElb
TpeOyeT OCyLIeCTBICHUS MeponpusiTHii mo OopblOe ¢ 3acoyieHHeM MOoYB (ApeHaX, MPOMBIBKH,
COOTBETCTBYIOIIAs arpoTexHuka). OgHAKO Ha HSTHUX 3EMJISAX I0CJI€ MHOTHUX JieT OOpbOBI C
3aCOJI€HHEM, HE3aBHUCHUMO OT TOCYAapCTBa, KYJbTYPHOI'O YpPOBHS HACEJICHUS, TEXHHYECKOI'O
ypoBHsA THApoMenropatuBHBIX cucteM (I'MC), HaOmomarTCs NPAKTUYECKH OJIMHAKOBBIN
nporecce pocra 3aconeHus moys (puc.1-5, Tabn.1-3).

WNHTeHcudukanus MpoleccoB 3acOJeHUs I0YB, MPOSBUBIIASCA B KOHIE «COBETCKOMU
snoxu» B Oacceitne Apanbckoro Mopst (BAM), oTmeuanace psIoM Cepbe3HBIX HCclleoBaTeNel
[5,8,11, 14.]. Onnako naHHbIe 00 OOIIECH IIIOMIAAU 3aCOJICHHBIX OpoIIaeMbIX 3eMellb bAM wmnu
MJIOINAaM 3aCOJICHUsl OTIEIBHBIX 0a3WCOB HE MOTYT JaTh JIOCTATOYHO YETKON KapTHHBI
JUHAMUKU OSTHX IIPOLIECCOB, HEOOXOAMMOM Mg BBIABIEGHHMS uX nOpuuuH. s 3Toro
1[eJecO00pa3HO PAcCMOTPETh JUHAMHUKY 3aCOJIEHHS IMOYB HAa HMCXOJHO 3aCOJCHHBIX 3EMIIIX
CTaporo MW HOBOTO OPOULICHUS, OCHAIEHHBIX YCOBEPIIEHCTBOBAaHHBIMM BHJAMH JIpEHaXXa U
PACIIONIOKEHHBIX B Pa3HBIX TOCYJapCTBax pErruoHa. AHalW3 IMOKa3bIBaeT, YTO HAa MacCHBAaX,
PACIIONIOKEHHBIX B TIPEITOPHBIX MpOrndax W Ha paBHUHAX TypaHCKOH IUIUTHI U HMCIOIIUX
pasHble YCOBEPIICHCTBOBAHHBIE BUJIBI APEHAKA, HAOTIOIAI0TCSl CXO/IHbIE HETaTUBHbBIE TEHECHIIUU
(puc.4,5, Tabmn.1-3).
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I'Inomacu: 3aconexHuns, Tbic. ra

r
PucyHok 1 - InHamuka 3aconeHus opgﬂﬁlaemux 3emenb CpeaHet A3um (No AaHHbIM
MenuopaTtuBHoro kagactpa CCCP 3a 1982-1989 rr; otyeT Haskoning 2001 r.)
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PucyHok 4 - iunamuka 3aconeHus LLypysskckoro maccuBa (ctapoopoluae Mbie 3eMru)
FonogHom ctenu (nnowaab opolueHHUs 68,4 Thic. ra)
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PucyHok 5 - iuHamuka 3aconeHus Capao6MHCKOro MaccuBa (ctapoopoluae Mble 3e M)
lonogHou ctenu
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Tabnuna 1 - [lunamuka 3acojieHUs1 HOBOOPOIIIaeMbIX 3eMenb ['0101HoM cTenun
(LlenTpanbHbIif MaccuB)

[Tnomanaes oporieHus MO CTENeHH 3acoieHus, % OT o0meH TIonaau
Ton He3aconeHHrnie CpenHe3acoJieHHbIC CHIIbHO3AaCOJIEHHEIE
u u
cl1ab03acojieHHbIE Ooiee
1975 71,2 11,9 16,9
1985' 44,2 33,0 22,8
1988° 49,1 41,3 9,60
1990' 72,6 17,5 9,90

T
- JJAHHBIEC NHCTUTYTA «Y 3TUIIPO3EM)

3. JaHHBIC UHCTUTYTa ((YSFI/IHpOBO,I[XOS»

Tabnuna 2. - [Ilunamuka 3acosieHus 3eMenb [laxTaapanbckoro maccuBa (FOxubiii Kazaxcran)

CreneHsn 1952-1956 rr. 1965-1967 rr. | 1977 r. 1981 r. 1982 . | 1983 . | 1986T.

3aCOJICHUA % % % % % % %
Hesaconennaz 71,8 43,4 95,8 89,0 56,0 55,0 583
u ciaabas
Cpennsis 13,0 24,0 - 10,3 16,0 16,0 25,7
CuinbHas 11,8 10,0 4,2 0,7 24,0 21,0 15,0
CoJtioHgaku 2,80 21,0 - - 4,0 8,0 1,0
HeymoOns,
o3epa u 0,60 0,3 - - - - -
boJiota

Tabnuna 3 - JluHaMuka 3acojieHrss HOBOOpoIIaeMsbIX 3eMenb ['onoanoi crenu (FOro-BocTouHbIi
MaccuB 1-0i ouepeu OpOIICHUS)

[Inomanae opomieHus MO CTENeHH 3acoieHus, % oT oOmieH ionaau
Ton He3aconennrie CpenHe3acoieHHBIC CHIbHO3aCOJICHHBIC
u u
c1a003acoJeHHBIC Oonee
1975° 55,7 22,6 21,7
1985' 39,3 35,2 25,7
1988° 15,0 54,6 30,4

T
- JaHHbI€ MHCTUTYTa «Y3TUIIPO3EM»
6
- 1aHHbIe UHCTUTYTa «Cpea3runpoBOIXJIONOK»

OTU NaHHbIE CBUAETENBCTBYIOT O TOM, YTO PE3KOE CHU)KEHHE TEMIIa 3aCOJICHUsl IOYB,
HaOmogaeMoe ¢ Hadana 70-X roJoB, CMEHHIJIOCh, BHE 3aBUCHMOCTU OT JIaBHOCTH OPOIICHUS U
texHudyeckoro yposHs I'MC, mponeccamu MHTEHCUBHOIO 3acojieHus. [lpu 3Tom yBenuueHue
3aCOJIEHUs HAa4Yal1o0ch ¢ Hayasa 80-X TOJI0B MPAKTUYECKHU BO BCEX rOCYJapCTBAX.

CyuiecTBYIOT pa3JIMuHbIE BapUaHThl OOBSICHEHUS] IPUYMH CIIOKUBIIEHCS CUTYyallUH, CPEeIn
KOTOpBIX Hauboyiee pPAaCHpOCTPAaHEHHBIM SBJISIETCS CIEAYIOIIMI: pPE3KUH pOCT 3acojeHUus
SBJIIETCS CIICACTBUEM IPEXKIE BCEro HEJOCTATOYHOTO (pMHAHCHPOBaHMS PabOT MO IKCILTyaTalluu
COBpPEMEHHON MHTEHCUBHOMN KoJuiekTopHO-IpeHaxHo# cetu (KIC) ¢ nauana 90-x rogos [6.13].
Onnako, XOTS CHUXKEeHHE (PMHAHCUPOBAHUS JCHCTBUTEILHO UMEET MECTO, IIPUBEICHHBIC JaHHBIE
[OKa3bIBAlOT, YTO MHTEHCUBHOE 3aCOJICHUE MPOSBUIIOCH €LIE€ B COBETCKOE BPEMs, KOTAa 3TH
paboOThI M MEPONIPHUATHSI IO MEJIMOPATUBHOMY YITyUIIEHHUIO 3eMellb, (PHHAHCHPOBAINCH Hanboee
nonHo. Henoctatounoe ke ¢uHancupoBanue padbot mo skcruryaranuu KJIC B mocTcoBeTCKyIO
3MOXY JUIIb YCKOPUJIIO YK€ HHTEHCUBHO UAYIIUE [IPOLIECCH] 3aCOJICHMUS.
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NHorma pocT CHIBHOTO M CPEIHETO 3aCOJICHUS OpPOIAeMbIX TIOYB OOBSCHSIOT
HEJIOCTATOYHON NPOTSHKEHHOCTHIO JPEHa)ka W TOBBIIMICEHHEM KO3 (UIMEHTa HCIOIb30BaHUs
3emau. Kak mpaBuio, 3TO HWMEET MECTO Ha OpOIIAeMbIX 3eMJsiX [ypKMEHUCTaHA W
Kapakannakcrana. He paccmatpuBasi netanbHO 0OOCHOBAaHHOCTh TaKUX YTBEPXKACHHH, yKakeM
JUIIb, YTO HA 3€MJISIX C OYEHb MHTCHCHUBHBIM JIPEHAXKEM HAYT TaKUE€ KE MPOIIECCHI 3aCOJICHUS
(puc.4, 5, Tabn.1-3), TUIIb ¢ MEHBIIEH UHTEHCUBHOCTHIO.

Takum 00pa3zoM, MHOTOJIETHHE KOMIUIEKCHBIE MEPOMPUATUS MO OOphOE C 3acojeHUEM
OpOIIaeMBbIX 3€Mellb, TaKue Kak CcTpouTedbcTBO U dkciuryartanus KJIC B coyetanuu c
MIPOMBIBHBIMH TIOJIMBAMU M arpOTEXHUKOH, He oOecrieuniau Ha Ooiblneii yacTu paBHHH TypaHa
0JIarONPUSATHBIN BOJAHOCOJIEBOM PEKUM MOYB.

YacTo mporecchl 3acOoNICHUS MOYB MBITAIOTCS OOBSICHUTH HU3KOH PabOTOCTIOCOOHOCTHIO
noctpoenHor KJIC, xoTst B GONBIIMHCTBE OPOIIAEMBIX 0a3MCOB B BOJONPHUEMHUKH BBIHOCUTCS
OTPOMHOE€ KOJIMYECTBO COJIeH. B 3aBUCHMMOCTH OT HPUPOJHBIX YCJIOBUH U JAPEHUPOBAHHOCTH C
OpOIIaeMBbIX 3€MeNIb MOXKET OTBOAUTHCA OT 15 mo 40 T/ra comnei, a 3a IECATKU JIET BHIHOC COJEi
MoxkeT mpeBbicuTh 1000 T/ra. PacdeTsl, BeITOTHEHHBIC B Hadase 60-X TOJOB MOKAa3alH, 4YTO IS
TOTO, YTOOBI PaccouTh 3eMiu Yapkoyckoro oasuca Ha rinyouny 10 M., HEOOXOAMMO BBIHECTHU
c Hux 614 T/ra coneii [13]. B HacTosmee BpeMsi MX BBIHECEHO 3HAYMTENIBHO OoJbiie (0e3 yuera
CoJIei, BHOCUMBIX C OPOCHUTEIBHON BOJOW), OJHAKO IUJIOMIA]b CHUJIBHO- U CPEIHE3aCOJICHHBIX
3eMenb Jaxe yrpownack. CXoaHas cuTyamus HaOMogaeTcs B XOpPEe3MCKOM 0a3uce, ¢ KOTOPOro
3a mociuennue 50 net oTBeneHo coueit 6onee 1500 1/ra, mpuyem 900 1/ra - O6e3 coseil, BHOCUMBIX
C OpOCHUTEITBHOH BOJOW. ITOro OBUIO OBl JOCTATOYHO [JII KOPEHHOTO PAaCCOJICHHS
CUJIbHO3ACOJICHHBIX IMOYBOTPYHTOB MOINHOCThIO 10M, oOJHAaKO TMJIOmaab CHUIBHO- U
CpeHe3aCOJICHHBIX 3eMeNib B 0a3uce yaBousach [14]. Takue sBiIeHUS BO3MOXKHBI JIMIIb B TOM
clydae, Korja B 00beMe coJieil, OTBOAUMBIX JIPEHAXEM, 3HAUUTEIbHYIO YaCTh COCTABIISIOT COJH,
BBIHOCUMBIC U3 ITyOOKHX BOJIOHOCHBIX TOPU30HTOB, a B IPEHAX MOCTYIAeT HEOObIAs UX JacTh
U3 30HBI a’pauuu. OTO TOJTBEPXKIAETCS MaTepuajlaMu HCCIEIOBAHMM Ha OMBITHO-
MPOU3BOACTBEHHBIX yYacTKax, rJle C TOMOIIbI0O THUAPOJAMHAMHYECKMX CETOK M TOCIOWHOM
MUHEpaIu3alii TPYHTOBBIX BOJ U3ydalach KMHEMaTUYeCKasl CTPYKTypa ABUKEHUS MOJ3EMHBIX
BOJl B MeXApeHbe. M3 3THX MaTepuaioB cClelyeT, YTO COJU K JAPEHaM MOCTYHaloT TJIaBHBIM
o0pa3oM H3 TIyOOKHMX CJIOEB IOYBOIPYHTOB IO BCEH HUX TOJIIE, OXapaKTepU30BaHHOMN
bE30METPAMH, M, BEPOSITHO, /10 PErMOHAIBHOrOo Bojaoymnopa, U Toipko 10-15 % coneit
BBIHOCUTCS U3 30HbI a3pauuu (Mepumenckuit M.C., batypun I'.E.)

Otcrona cieayer O4eHb BaXKHBIM BBIBOJ O TOM, YTO HA MCXOJHO 3aCOJICHHBIX 3EMJISX
001U BBIHOC COJIEH C JAPEHa)KHBIM CTOKOM HE MOXET SIBIATHCS Moka3areneM 3(Q¢deKTHBHOCTU
METUOpaTUBHBIX cucteM. HeoOxomumo muddepeHnupoBaTh BBIHOC COJCH M3 BEPXHEro CIIOS
(30Ha a’pany U MPUMIOBEPXHOCTHBIN CJIOM IPYHTOBBIX BOJ) M ITyOOKHX BOJOHOCHBIX cloeB. O
TOM, YTO OOIIUI BBIHOC COJICH C APECHAXKHBIM CTOKOM HE MOXKET OBITh OICHKON 3((HEKTUBHOCTH
JpeHaxka, orMevanoch aaBHO [1,11], u maxe mpenioxkeHa 3aBUCUMOCTb JJIsl KOJIMUECTBEHHOM
OIIEHKH BBIHOCA COJIEW JpEHa)Xe€M M3 30HBI a’palliid W BOBJICUCHHUS COJIEM M3 Ie0JOTHYECKOro
KpYTrOBOpOTa MO O0IIEMY CTOKY.

Hecmotpss Ha 3TH, Ka3anoch Obl, OYEBUIHBIC TOJOXKCHUS d(PPEKTHBHOCTL ApeHaXa IO
HACTOSIIIIETO0 BPEMEHH OLICHMBAETCA MO 00IleMy 00beMy COJIEBOTO CTOKAa, U HE CYHIECTBYET
OOIIENPUHATON OIEHKH BBIHOCA COJICH JIPEHAaXXEM M3 30HBI adPAIlUU U BEPXHETO CJIOS TPYHTOBBIX
BOJI.

Takum o6pazom, KJIC ©He cmocoOHa COBMECTHO C OpOIIEHHWEM U IPOMBIBKAMH
IPEeAOTBPATUTHh WU XOTS Obl CHU3UTh MHTEHCHUBHOCTH IMPOIIECCOB 3aCOJICHHS MOYB M BBIHOCHUT
OTPOMHBIC MAacChl COJIeH B BOJOEMBI M BOJOTOKHU (Ta0i.4). B HEKOTOPHIX ClydasX OTMEYaeTCs
Jaxe poct 3acosieHus (Tabmn.s).

Tabnuma 4. Murpaius coyieil Ha OpoIIaeMbIX 3eMIIsIX 0acceiiHa p.AMyIaphs B EPUO]]
1970-1995rr.
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Bomoxo3saiicTBEHHBIN Macca coxeit ITokazaremnn
paiion 3a 1970-1995 1., MuH.T MHUTPAIIMOHHON CITOCOOHOCTH*
[TocTynnenue OtBOA Cpennee 3a 1975r. | 1995r.
1970-1995 rr.

TamxuKncTan 82,5 101,9 1,2 1,27 1,03
CypxaHJIapbUHCKAN 47,3 68,4 1,4 1,20 1,90
Kapakymckuii 141,8 4532 3,2 2,81 2,40
TypkMmeH.mpuOpeKHbIN 63,9 147,9 2,3 2,02 2,08
Kapmunckuit 54,9 151,6 2,8 2,67 3,60
byxapckuit 96,5 182,1 1,9 1,60 1,82
Xope3mMcKuit 112,9 251,8 2,2 2,40 2,10
Jamory3ckuit 143,3 112,8 0,8 0,95 0,65
Kapakanmakcran 204,7 261,5 1,3 0,79 1,28
HUTOTI'O: 947.,8 1714,8 1,8 - -

[Ipumeuanue: * - orHomenue BBIHOCUMBIX ¢ KJIC coneit k consiM, BHOCHMBIM C
OPOCHUTEIBHON BOJIOM.

B nacrosimee Bpemsi TOJIBKO 1O OacceiiHy AMynapbl €XKeroaHo BhIHOCHTCS cBbime 100
MJIH.T COJIeH, KOTOpbI€ YTUIU3UPYIOTCS B MyCTBIHHBIX NOHMKEHUAX UM cOpPachIBAIOTCS B PEKU.
AHanornuHasi cuTyamnus HaOmomaercs u B OacceitHe Coipmapbu. Conm, BBIHOCHMBIC C
OpOLIAaEMBbIX MAacCCHUBOB BBIIIE II0 TEYEHUIO, NPAKTUYECKH MOJHOCTBI IOCTYyNAT C
OpOCUTEIBLHON BOJOH K HUKEPACIIOJIOKEHHBIM 3€MJICIIOIb30BATEIISM.

Tabnuua 5 - JluHaMuKa BbIHOCA COJIEN ¢ HEKOTOPBIX OPOIIAEMbIX 0a3MCOB CPEIHETO U
HIKHEro TedyeHus pek Colpaapbs 1 AMyaapbsi, ThIC.TH

HaumeHnoBaHue I'on
obnactu 1985 1995 1997 1999
Kamrkanmapeuackas 3725,26 10811,4 8019,01 16614,0
Xope3Mmckas 8110,00 8097,62 10297,23 12173,0
Jamorysckas (TypKkMeHHUCTaH) 4600,00 6471,73 5931,29 7836,8
Jxu3akckas 4093,03 4318,50 4821,90 5126,0
CrlpiapbUHCKast 6417,41 3886,50 6293,50 6984,0
Kapaxkanmakcran 8633,03 6166,72 7794,65 9240,0

B pesynbraTe peuHas BojJia craja MOIIHEHIIMM O CPABHCHHIO C JPYTMMH UCTOYHUKOM
MOCTYIUICHHSI COJIed Ha OpoIIaeMble 3eMJIH, UYTO TpeOyeT COOTBETCTBYIOUIEH KOPPEKTUPOBKHU
MPOMBIBHOTO PEKHMMa OPONICHHS. DTO, B CBOIO OUYEPE/ib, IPUBEIET, MPU CIOKUBIIECICS MTPAKTUKE
peryjimpoBaHud BOAHO-COJICBOTO PCXKHMMa II0YB, K YBCIMUYCHHIO BbBIHOCA cojier 3a mpCaciibl
OpOIIaeMOTO MacCHBa M HOBOMY pOCTY MHHEpajIu3allid pEYHOW BOABI. TakuMm 00pazom,
CO3JaJICsl «IOPOYHBIN» KpPYyr MUTpPAIMHM COJied B OacceiHax peK, CIOCOOCTBYIONIUN pPOCTY
3aCOJICHHS TIOYB.

ITockonbKy ONHON M3 BaKHEUIIMX NIPUYMH yXYALICHUS KaueCTBA BOJbI B pEKaXx sBIACTCS
aKTHBH3AIUsl BEIHOCA COJIEH C OpOIIAEMBbIX MACCHUBOB APCHAXXHOW CEThIO, TO HAPSALY C OOIUMU
MEPONPUATUAMU [0 PEryJIupOBAHUI0 KAuyeCTBAa BOABI B pPEKAX IPUOPUTETHBIM SBIIAETCS
YMEHBIIICHHE BBIHOCA COJIEH C APEHaXHBIM CTOKOM IIPEXJE BCEro 3a CYET MPEKpalleHUs HX
BBIHOCA U3 FJIy6OI(I/IX BOIOHOCHBIX TOPHU30HTOB.

OnHako mpu MPOSKTUPOBAHUHU BBHIOOP U 0OOCHOBAHHE MApaMETPOB JIPEHa)Ka MPOBOIHIICS
W TPOBOIUTCS BOOOIIE O3 ydera BO3MOXKHOTO BBIHOCA COJIEM U3 30HBI adpaludl U
MPUIIOBEPXHOCTHOTO CJIOSI TPYHTOBBIX BOJ, @ TAaKXe BOBJCYCHHS COJICH W3 TEOJIOTHYECKHX
3aI1aCOB B AKTMBHYIO I'€OXMMHUYECKYI0 MUIpalUi0. B KOHKpETHBIX MPOEKTaX BBIHOC COJIEU U3
30HBI a%palMd U TIIYOOKUX BOJOHOCHBIX T'OPHU30HTOB IMPH padoTe JIpeHaka paHee TaKKe He
paccMaTtpuBalics, He TOBOPS YK€ O pa3paboTKe TEXHUYECKUX PEIICHUH, MPEJOTBPAIIAOIINX HIIH
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YMEHBIIAIOMKUX COJICBBIHOC. B HOpMaTHBHBIX JOKyMeHTax [4] Takue TpeOoBaHHS BOOOIIE
OTCYTCTBYIOT.

CnoxuBuiasics CUTyallUsi B OTHOLIEHUH METOJ0B OOOCHOBAHMS ApPEHaKa Ha 3aCOJIEHHBIX
3eMJISIX MPOTHUBOPEUUT COBPEMEHHBIM MPEACTABICHUSM O TOM, UYTO MOYBBI U TPYHTOBBIE BOJIBI
SIBIIIFOTCSA €UHOM I€OJIMHAMUYECKON CHUCTEMOM, B Pa3HbIX 4acCTAX KOTOPOM HAKOIUIEHUE COJIEN
ompenenseTcs WX KPYroBOPOTOM B 30HE AaKTHBHOTO BOJoOOMeHa 0 Omimkaiiiiero
PEruoHaIIbHOTO BOJAOYIIOPA.

B ruaporeonmornueckoM OTHOIIEHHHM 30HAa AaKTUBHOTO BOJOOOMEHa Ha pPaBHUHHBIX
npocTpancTBax TypaHa pacrosno’keHa B MOIIHOW TOJIIE HEOTE€H-YETBEPTUUYHBIX OTJIOKEHUM.
[Ipu OGonpuION JUTONOTUYECKOW TMECTPOTe OTIOXKEHHH UM OTCYTCTBHUSI BBIIEPKAHHBIX
BOJOYIIOPHBIX IOPOJ| TECHas €JMHasl TUJPaBIMYECKas CBA3b CYLIECTBYET IIO BCEMY pa3pesy
[3,18]. PeruoHanbHbIM €UCTBUTENBHBIM BOJAOYIIOPOM Il BCEM TEPPUTOPHUU SIBISIOTCS MOPCKHUE
MEpreJIMCThIe IJIMHBl U MEPresiM 30LE€Ha WM aJeBPUTO-TIIMHUCTBIE OTJIOKEHHUS OJINTOLEHA, 3a
HCKIIFOYEHUEM HEKOTOPBIX IPOJIUPOBAHHBIX YUYACTKOB, IJ€ AJTIOBHATBHBIC OTIOKEHUS 3aJIeraloT
HEIMOCPEACTBEHHO HA ME3030MCKUX OTJIOKEHUSX.

PaBuunbl TypaHcko# IIMTHI HAUMHAS C KOHIIA MAJI€OreHa Pa3BUBAIKNCH B KIIUMATUYECKHUX
YCIIOBUSX, ONMM3KUX K apUIHBIM, M CBOWCTBEHHBIX UM IMPOIECCOB KOHTUHEHTAIBHOTO 3aCOJICHUS
WJIU JIaTYHHBIX ¥ TpUOpEex)HBIX (paruii BEICKIXAOIMKUX IpeBHUX Mopeil. [loaToMy oTnoxeHus Toro
BPEMEHHU YHACIEJ0BaJIN OT IPOLLIOro OOJIBIIOE KOJIMYECTBO BOJOPACTBOPUMBIX COJIEH U TUIICOB.
DTO KacaeTcss M MPEIrOpHBIX MPOTHOOB, COMpATalOUIUX TropHOoe obOpamieHue ¢ TypaHckoi
mwmToi. Tak, mis ['0JOOHONW CTEnM MOIIHBIMH O4Yaramu APEBHEr0 COJIEHAKOIUICHUS SIBUJIMCH
Mup3zauynbckas BnaauHa v Ty3KaHUHCKOE MOHUKEHUE, TJI€ MOIIHOCTh TOJIBKO YETBEPTUYHBIX
OTIIOXKeHNI cocTaisier Gonee 300M ¢ 3amacamu coneii Gonee 3x10* 1/ra [16]. Kak mpaBuiio, 310
paccesiHHbIE B PBIXJIBIX OTJIOKEHHSIX PEIUKTOBBIE COJIM, SIBISIOIIMECS JOHOPAMU COJIeH 30HBI
runepreses3a u no4sbl. [Ipu opoiieHnn u ApeHaxke 3TOT JOHOPCKUM IpoLecc pe3KO yCUIMBAETCS.
OCHOBHBIM MEXaHHU3MOM TIEpPeHOCca COJEH SABIISIETCS ABUKEHHUE BOJHBIX PACTBOPOB K JIPEHAM.

CymiecTByloT Y Jpyrue HCTOYHUKM TIOCTYIUIEHUS  COJIEH:  COJIEHbIE  BOJAbI
CEIUMEHTAllMOHHBIX  0acceiiHOB, rajoreHHble  QopMaluu  Me30308 W  TajeoreHa,
pasrpy’karoniyecss B BbIIIENIEKaAlMe TOPU3OHTHI Uepe3 BIIAJUHBI, 3aHAThIE cojloH4YakaMu. [Ipu
pa3Beake HedTerazoHocHbIXx CTpYKTyp (["aznmuuckoe, IIMTHSKCKOE W T.J.) BBISIBIEHBI CKPBITHIE
ouaru pasrpy3ku B ammoBuu Ceipaappu u Amypaapbu. Emie oquH MCTOYHUK — 3TO CKpbITas
paccesiHHasl pasrpy3ka apTe3MaHCKUX OacceiiHOB B HEOTeH UYETBEPTUYHBIC OTJIOKEHHUS, €CIIH
CYJHThH TI0 BO3PACTAIONIUM apTE3MAHCKUM Hamopam ¢ riayounoi [16,17].

CyuiecTBeHHOE BIUSHHME Ha MUTPAIMIO COJIEM OKAa3bIBAIOT T'€OXHMHUYECKHE Oapbephl:
UCIIapUTEIbHbIE, TEPMOJAMHAMUYECKHE, TEOTHAPOXUMHUYECKHE U JaXKe TUIpaBINYECKUE,
BBIBOJSIINE COJIM M3 aKTUBHOW THUIPOJMHAMHYECKON 30HBI HJIM MEHSIOIIHME HOHHBIM CcOCTaB
pactBopoB. CyliecTBOBaHHE TAaKUX OapbepOB MIIM HCIIOJIB30BAHHE UX MEXaHHU3MOB B NPOEKTAX
KIC ne paccmarpuBaercs, 4TO MPUBOAUT OOBIYHO K UX pa3pyLICHUIO, XOTA 3HAHUE U
WCIIOJIb30BAHNE TEOXUMUYECKUX OapbepoB MOIJIO OBl CYIIECTBEHHO YMEHBIIUTH BBIHOC COJICH
JIpeHakeM B BOJOTPUEMHUKH.

[Ipn obocHOBaHMM ApeHa)ka Ha 3eMJISIX JAPEBHETO 3aCOJICHHS HEOOXOIMMO YYHUTHIBATH
elie OJHO OYEHb Ba)XKHOE 00CTOSATEIhCTBO COrNIaCHO MHOTOYMCICHHBIM MPOTHO3aM Pa3BUTHS
BOJHBIX pecypcoB B BAM, B mepcrekTuBe 00beMbI BBIJICIICHUS BOAHBIX PECYPCOB Ha OpOIICHUE
OynyT cHuXkaTbcsa. B Haubospiieil cTeneHn 3TO KOCHETCS CPEIHEro M HUKHETro TEYEHUs peK,
MI09TOMY HEOOXOAMMO O0ECIIeYUTh CHWKCHHE YICIBbHBIX 3aTPaT OPOCUTEIHHON BOIBI MPEXKIE
BCET0 3a CYET €€ 3aTpaT Ha pPEryJupoBaHUE BOJHO-COJIEBOTO PEXKUMa, €CIM HPHUHATH, YTO
OHMOJIOTHYECKUE TTOTPEOHOCTH PACTEHUH B BOJE JIOJDKHBI HEIIPEMEHHO yIOBIETBOPATHCS.

Takum 00pa3oMm, BO3HUKJIA HOBas CHUTyalMs: UCTOPUYECKH CIIOXKUBIIAS MPAKTHKa
peryJinpoBaHus BOJHO-COJIEBOTO PeXrMa U 000OCHOBaHHUS JIpEHa)ka BOLLIA B IPOTUBOPEUHUE C

-327-



CYIIECTBYIOIIUMH BO3MOXXHOCTSIMH OKPY>KaIOIIEH Cpellbl U TPeOyeT KOPPEKTHUPOBKU, XOTS €IIIe
HenaBHO (60-70 rr. XX crosnerus) OHa JaBajia NpeKpacHble pe3ysbTaThl. B coBpeMeHHBIX
YCJIOBUSIX ¥ Ha MIEPCIIEKTUBY JAPEHAXKHAS CUCTEMa Ha 3€MIISIX, TTOJCTUIIAIOIINXCS OTIOKEHUSIMU C
JIPEBHUM 3aCOJICHHEM, JI0JKHA OTBEYATh CJIEAYIOIIUM TPEOOBAHUSIM:

- JIpE€HaX JOJHKCH OTBOJUTH COJM TJIAaBHBIM 00pa3oM W3 30HBI adpaldd U HEOOJBIIOTO
MPUTIOBEPXHOCTHOT'O CJIOS TPYHTOBBIX BOJl, HE BOBJIEKas B MUTPAIMOHHBIE MPOIECCHI COJIH,
HaXOJISAIIHUECS B T€OJIOTHYECKOM KPYTrOBOPOTE;

- IpeHaX B COUETAHMH C JIPYTHUMH MPUEMaMH PETYIMPOBAHHS BOJIHO-COJIEBOTO PEXKUMA
JOJDKEH 00€CTICYUTh CHUIKEHUE YICIbHBIX 3aTPAT BOJIBI.

Otu TpebOBaHUS B OMNPEEICHHOW CTENEeHH MNPOTUBOPEUMBBI, U, Ka3aJloCh ObI, Majo
OCYIIECTBUMBI, €CJI UCXOJIUTh U3 CIOKUBIICHCS MPAKTHKA 00OCHOBAHUS MapaMEeTPOB JpeHaXKa:
MOHWKEHUE YPOBHS TPYHTOBBIX BOJ B 3aBHCUMOCTH OT HUX MHHEpalU3alUU MpPHU CO3JAHUU
MMPOMBIBHOTO PEXHUMA. OnHako, eciiu y4ecTh, 4TO MpodieMa 3aCOJICHUS KOPHEOOUTaeMOTo
ciost OyAeT peuieHa Oyiarogaps ONPECHEHUIO MPUITOBEPXHOCTHOTO CJIOS TPYHTOBBIX BOJI 332 CUET
JpeHa)ka U IPOMBIBHOTO PEKHUMA OPOIICHHUS], TO 3TU MPOTUBOPEUHS JIETKO YCTPAHSIIOTCS. AHAIU3
KMHEMATUKH (UIBTPAIMOHHOTO MOTOKa, (GOPMHUPYIOLIErocs Ipu padoTe ApeHa)ka U OPOIIEHUU,
MMOKA3bIBAET, YTO TJyOWMHA AKTHBHOW THAPOIUHAMUYECKOW 30HBI OINPEICISACTCS BEITMYHMHOU
MH()WIBTPAIMOHHOTO MUTAHUS U ITyOWHOH 3a70KeHus JpeHaxa. B camom xyaimiem ciydae, oHa
paBHa NPUMEPHO MEXKAPECHHOMY pACCTOSHUIO. OTO TMO3BOJSET CUYUTATh, 4YTO, BapbUpys
paccTOsSHUSA MEXIy JpeHaMHd U TIyOMHOM 3all0KeHUs JpeHaka, MOXHO CYIIECTBEHHO
YMEHBIIUTh TJIyOWHY 30HBI BIIMSHHUS JPCHAaXKa, OTPAHUUYUBASICH TOJBKO TpeOyemMoll 30HOM
OTIPECHEHUSI.

OpHako Ui PETyJIUPOBAHUS TIIYOMHBI BIUSHUS JPEHAXa CYIICCTBYIONIUE METOMIBI
pacdeTa JpeHa)ka U CBsI3aHHBIE C HUM MPOTHO3bI MUHEPAIU3ALMH, OCHOBAHHBIE HAa MPEANOCHUIKE
Hiomrou-dopxreiimepa [4,7], He mpuroaHel. s 3Toro HEoOXOAMMO ONpPEACIICHHE B JIFOOOMU
TOYKE MEXAPEHbS U B JIFOOOM MOMEHT BPEMEHH KOHIIEHTPAIMHU JIETKO PACTBOPUMBIX COJIEH mpu
3aJlaHHBIX TapaMmeTpax ApeHaxa. [[0OCKOIbKY JABMIKEHHE COJIEH OCYIIECTBISETCS MO BIUSHUEM
KOHBEKTHUBHOTO TMEPEHOCa U TUIPOJMHAMHYECKON [HUCIEePCHUH, 3aBUCALIUX OT CKOPOCTHU
(GbunbTpanMy BOJBI, TO MAaTEMAaTUYECKH pacueTHAas MOJENIb pacueTa JApeHaka OyJeT BKII0YaTh 10
KpaliHell Mepe JIBa YpPAaBHEHHS B YACTHBIX MPOU3BOIHBIX.

OObenuusisi ypaBHEHHWE HEpa3phIBHOCTH C 0000mEHHBIM 3akoHOM Jlapcu s
HACBHIIIEHHO-HEHACHIIEHHbIX cpea B Moaudukanuu Puuapnaca (1931 r.) moxHO 3amucath B
cinenyomeir ¢opme: obmiee ypaBHEHHE (GUIBTPAIMM B HACHIIICHHO-HCHACHIIICHHOW 30HE
(ob6macte G(O, A, B, C, D, F, E) - na puc.6):

o0 oH 0 oH 0 dH
—~ =CH)— = —|KH)—| + = |KH)— |+ f(x, .t 1
o ( )az o ( )ax & ( )dy S, p,1) (1)

rae 0 — o0beMHas BIaKHOCTD;

C(H) :E - K03 (PHUIMEHT yIeTbHON BIIarOEMKOCTH;

f(x,y,t) - ”HTEHCUBHOCTH OTOOpA BJIaru KOPHEBOW CUCTEMOM pacTeHHIA;.

K(H) — xoaddunrenT GunbTpanuu mopoasl Kak QyHKIHUS MaTPUYHOTO MOTEHIMaNa ¥ (B
HEHachlIIeHHOH 30He Wy < 0, B 30He nojHoro HachkimeHus y > 0). Ipu y = 0 K(y) =Kj;

K, — koadpunuent punprpanuy HaCHIIIEHHOTO IPYHTA;

H(x, y, t) — runpoauHamudeckuil Harnop, onpenensembii mo H(x, y, t) =y +Y.
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Huxe ypoBHS TpyHTOBBIX BOJI:

v > 0; %=0; C(H) = pn*; 0 =0y;

rae W* - koddGuImenT ynpyroi BoJ0OTAAYH.

NudunpTpanus uim ucnapeHue

VR AR AR IR IR R R RN A N RN Y
;

4 =
/ .

ES

Pucynok 6 - O6nactps GuiIbTpaluu U COJENEPEHOCA B MEXKIPEHbE

1 — ypoBeHb I'pyHTOBBIX BOJ 4 — npeHaxHbI TPyOOIPOBOL
2 — HEeNpOHUIaeMasl TPAHULIA B CUILy CHMMETPUM 5 — KPOBJISL BIArOMPOHUIIAEMOTO CII0SI
3 — rpaBuiiHas O0OCHINKa B IpeHe 6 — oOpaTHas 3achIlKa

OObenuusisi ypaBHEHHUE COXPAaHEHUSI MAcChl )KUJIKOCTH U PACTBOPEHHBIX B HEH BEIIECTB C
3akoHOM Puka ¢ y4eToM JJONOJHUTEIBHOIO MEXaHM3Ma IepeHoca cojiel (QUIbTPYHOIUMCS
MMOTOKOM, TOJYYUM OOBEIMHEHHOE yYpaBHEHHE JBM)KCHHUS M COXPAHEHUS MAcChl BEIECTBA IS

IIJIOCKOTO B pa3pes3e JBYMEpPHOTO MOTOKA HaChIIeHHO-HeHachineHHoi 30Hb G(O, A, B, C, D, F,
E - na puc.6):

o or ox\ Tox - -

) ov
g e N _Ofp oy 0fp de) Ve e, o 5
o o, " (2)

N
rae > =y, f (c.N A .L) - YpaBHEHHE KMHETUKH MacCOOOMEHa MEXIy paCTBOPCHHBIMU B BOJIE
¢

BEIIECTBAaMU U TBEPJ0i (a3oii IPYHTOB;

N — BecoBoe cojiep:kaHue BEIIECTBA B TBEPAOH (ase;

v, L, I' - mocTosiHHBIE BETUYUHBI.

JInst mporeccoB paCTBOPEHUS] ypaBHEHUE KHHEMATUKU UMEET BUI:

ON

i -y(C,, —Om(C,)

3)
rae Cp, - IpenenbHasi pacCTBOPUMOCTD COJIEH;

N(Cy) - pynkuusa XesBucanaa;

Y - KOHCTaHTa PaCTBOPEHUS;

Vi,y - CKOpPOCTb GUIBTPALMK B HAIIPABICHUH X, Y;

Dyy - k03¢ punueHT ruipoIMHaAMUYECKON JUCIIEPCHH.
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JUisi HEHACBINICHHOM 30HBI NPH OPOIICHUMH CYLICCTBEHHOE BIIMSHUE MOTYT OKa3aThb
COpPOIIMOHHBIE MPOIIECCH], ONMUCHIBAEMbIE YPABHEHHEM H30TE€pMbl copOuuu. [ copOLMOHHBIX
MIPOLIECCOB H30TEPMbI COPOLMM JJiE TOYBOTPYHTOB IPEACTABISIIOTCA OOBIYHO JIMHEWHOMU
n30TepMon ['eHpu ninu HenuHENHON u3orepmon Jlenrmropa. st MOYBEHHBIX MPOLIECCOB UHOTAA
WCIOIB3YIOT 3MIUPHUUECKUE YCIOKHEHNS TEOPETUUECKUX U30TEPM.

KosppuuuentT ruapoaMHaMUYecKOd TUCHEPCUM HMMEET OYeHb Ba)KHOE 3HAUEHUE IpHU
000CHOBaHMM MOJIEIH KOHBEKTHBHO-TU((Y3HOHHOTO NepeHoca cosieid. XOoTs, M0 mapameTpam
TUAPOTUCTIEPCUU CYIIECTBYIOT OOIIMPHBIE dKCIEpUMEHTaIbHbIe padoTsl [9,10,19,22.23, u ap.],
OJIHaKO B paboTax, MOCBSAIICHHBIX IMPOLECCAM COJENEPEHOCa MPH MEIHOPALMH 3aCOJIEHHBIX
3eMellb, MCIOJIb3YIOTCs pa3Hble GopMbl Kodpduuuenta rugpoaucnepcun [2,9,10,15,19]. dns
yTouHeHHusT Kodpduuuenta nupdy3un BOCIOIB3yeMCS MpPEACTaBICHUSIMUA O Koddduumenrte
(GUIBTPALlMOHHO-KOHBEKTUBHOW IU((Py3un 0 Kak akCHalbHO-aCCUMETpUYHOM TeH3ope [10],
COIIACHO KOTOPBIM:

D=4 =24) V, . VYW|+4V] 6 )

IZ€ Yi; Y2 - COOTBETCTBEHHO IPOJOJIbHBII M MOMEepeyHbId HapaMmeTpbl paccerBaHUS
IIOPUCTOM CPEJIbL;

0 - cumBoJ Kponekepa;

Vjj - ToKanbHas CKOPOCTh (hUIbTpanuy;

Ecnu ydecTb 0COOEHHOCTH ABMKEHUSI COJIEH B MEXAPEHbE, TO B 00JIaCTAX, YAAJIEHHBIX OT
IpeH, WX JABIKEHHE Oyner KpaiiHe MmemieHHbIM. Juddysus Oyaer ocymecTBIATHCSA TOJBKO
MOJIEKYJISIpHBIM TTyTeM. KOHBEKTHBHO-PUIBTpAalMOHHBIN 3G ekt Oyner mpeHeOpeKuMo Mail.
[Toatomy B BbIpaxkeHue (4) crneayer A00aBUTh KOA(P(GUIUEHT MOJEKyIspHOH nupdysun B
IpyHTax:

D, =xnD, (5)

rae D%y - K09 QUIHEHT MOJIEKYJIAPHO-KOHBEKTUBHON TU((y3UH B BOJIE;
N - IOPUCTOCTH NOYBOTPYHTOB;
X - TapaMeTp, XapaKTepU3yIOUINil H3BUIUCTOCTD My Tel (PMIBTPAIIUU B TPYHTE;
VYuuTbIBas U3J10KEHHOE, AlIPOKCUMAIMK KO3(PPUIUEHTOB KOHBEKTUBHON nupdy3un nis
HACBIIIEHHOM CpeJibl IPUMEM B CIEIYIOIIEM BUJIE:

V.V
szDnz+/,{’2|V|+(ﬂ’l_ﬂ’2)7|y (6)
V.V
Dy =D, +/12|V| +(/11 -4, )7|y (7)

WFMW+W

Cucrema ypaHeHuil (1)-(2) pemaercst npu pa3iIMYHBIX TPAaHUYHBIX YCIOBMIX Ha ApPEHax,
MOBEPXHOCTH 3€MJIM M IOJACTHJIAIONIETO ciosi. B MexapeHbe paccMmaTrpuBaeMas HaCHIIIEHHO-
HEHACHIIIeHHas 30Ha (pUC.0) B CHIIy CHMMETPUHM IOTOKa MOXET OBITh YMEHbIIEHA 10 00JacTH
G(O, A, B, C, D, F, E). Chopmynupyem KpaeBble yCIOBUS IJIS TOU 30HBI.
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Jns ypaBHeHus (1) HauambHOE YCIIOBHE:

H(x,y,o):Ho(x,y), (X,y) € Gx; (8)

IPaHUYHbIE yCIIOBHUS:

oH oH OoH
|7 Bl Tl e ©)
- ‘flK(H)aa_Z‘BC: [Xl(y,t)al (H_Hﬂ -4 (y’t))]sc; (10)
) g‘K(H)aa_;] o=l (= 2] (11)
&R o= sln) (17 =), (12)
e (b) o= Pty (7 )] (13)

IZI€ O.- CONPOTUBIICHUE JIPEHBI;
H, — ypoBeHb B apeHe.
Korma Ha COOTBETCTBYIOIIMX YYacTKaX TpaHHUIBI 00JacTH (QUIBTPALIMU  3aTA0TCS
YCJIOBHUSI BTOPOTO WJIM TPETHETO pOJa, TO:

=6 =6 =]
IIpu 3anaHuy yCIOBUM NIEPBOTO PsAZla HA ITUX KE IPAHULIAX:

6§ =8,=6,=0;

ITpu & = 1; X, = 0, Torna ipu A, > 0 3amaercst HGUIbTpaIys, a mpu A, < 0 - ucapeHue.

B cnyuae £3=1 u X3= 0 3aaeTcst ycaoBHE OTTOKA B MOJACTUIAIOIIHM TIJIACT.

Pemenue obmiero ypaBHeHus! (pHIIbTpallii B HACHIIIICHHO-HEHACHIIIEHHON 30HE (1) mpu
ycnoBusx (8)—(13) mo3BosisieT HaTH B 000N TOYKE MEXKIAPEHBS COCTABIISIIONIME CKOPOCTH
¢bunabTpanuu:

sz—Kaﬂ’ Vy:—Ka_H’ (14)
ox ! oy

Pacxonpl Bosbl yepes rpanuilsl 00gacTy GUIbTPAIIMN HAMAEM 110 yPaBHEHUIO:
q(t)=1v,(t)at (15)

rae  Vu(l) — BEeKTOp CKOpPOCTH, HalpaBiCHHBIA IO BHEIIHEH HOpMalud K
paccMaTpuBaeMOMY y4acTKy TPaHHUIIbI.
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Chopmynupyem KpaeBble YCIOBMs Ui PACCMAaTPUBAEMOM HACBIIEHHO-HEHACHIIEHHOM
o0jacTH, IpU KOTOPBIX pelIaeTcsl ypaBHEHUE colieneperoca (2).
Hauanbneie ycnosus:

C(x,»,0)=C.(x,y) (xv,y)eG (16)

B(x,y,O) = BO (x,y) (17)

rac CO(X, y') - HA4YaJIbHOC COACPKAaHUC PACTBOPCHHBIX COJICH B BOJC B MCKKAPCHBC,

Bo(X, y) — HauanpHOE CcOIepKaHNE PACTBOPUMBIX COJICH B TBepHOH ¢a3e B 30HE adpaluu
u Huxke YI'B.

I'pannynebIe ycnoBus:

oC oC oC
0 =0; | =0; =], =0
ax|AO ax|CD o (18)

oC _ o+

lexalgc = X, (0,0, (C=C) | 5 (19)
oC _

ED,——| 5 =| X, (W, (C=C) | s (20)
oy
oC _ o+

szyngF =| X,(x,00,(C=C) | o3 1)
oC

§3DJ’E og = X3(x’t)Vy(C_C2) ng; (22)

rae &1, &, & u X, Xp, X3 IpUHUMAIOT 3HAUYCHUS, aHAIOTUYHBIC U3JI0)KEHHBIM BBIIIIE.

ITpu &= &=1 Ha npeHe U HA MOBEPXHOCTH 3€MJIM BBINOJHsAETCS yciaoBue bpennepa; npu
&1=0 Ha IpeHe BBITIOIHACTCS YIPOIICHHOE YCIOBHE.

Jlns  pelieHuss CHUCTEMbl YPAaBHEHHUM COJIEBIArONEPEHOCAa UCIOIb3YETCS KOHEYHO-
pa3HOCTHAs amnmpoKcHMalnus cucTeMbl ypaBHeHHwil (1)—(2), a Bce MONyYEeHHBIE KOHEYHO-
Pa3HOCTHBIC aHAJIOTU 9TON CHCTEMBI peraroTCd € IMOMOIIBKO UTCPATUOHHOTO HCABHOTO MCTOJA
MEPEeMEHHBIX HAIpPaBICHUH.

Bri6op mapameTpoB ApeHa)ka OCYIIECTBIAETCS IO pe3ylbTaTaM paclpeleNeHUs COJeH
JUTSE  Pa3IMYHBIX BApHAaHTOB MEKIPCHHBIX pAaCcCTOSHUH, TIyOMH 3aJ0KEHUS H BEIMYHUH
UHOUIBTPALIUM U COOTBETCTBUS 3THUX pE3yJbTaTOB H3JIOKEHHBIM BbIIIE TPeOOBaHUSAM K
IpeHaxxHOU cucteme. Takum 00pa3oM, orpeesieHue mapaMeTpoB ApEeHaXKa Ha 3eMIISIX C CHIIBHO
3aCOJICHHBIMU NOACTHUJIAOIIUMHU OTJIOKCHUAMU CYIICCTBCHHO OTJIMYACTCA OT pacCucTa JApCHaKa
Ha UCXOHO HE3aCOJICHHBIX 3EMIISIX.
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YK 681.5

METOAMKA TMAPO3KOJIOM'MYECKOIO MOHUTOPUHIA ANA
CUCTEMbI NOAAEPXKW PELLEHWUU NPU YNPABNEHUX BOOHLIMU
PECYPCAMU BACCENHA PEKU AMYOAPbA

Hacpyaun A.B.
(UucTutyT Boanbix nmpobiem AH PY)

YucneHHOCTH HacelIeHUs1 ¥Y30eKucTaHa mpeBbIaeT 25 MITH yenoBek u 0osee 60 % u3 Hux
MPOKHUBAET B CENbCKOM MecTHOCTU. B pecny6mnuke moutu 90 % Bcex CenbCKOXO03WCTBEHHBIX
KyJbTYyp BBIpAIlMBAaeTCAd Ha OpOIIAEMBIX 3eMJIsAX. B HacTosIiiee BpeMs CEIbCKOE U BOJHOE
X0351iCcTBO Y30eKHuCcTaHa HAXOJIUTCA Ha CTaAUM KOpeHHOro pedopmupoBaHus. OcymiecTBiaseTcs
pecTpyKTypH3alus 3€Mile- U BOJOIOJIb30BAaHMS, BHEAPAIOTCS  IPABOBBIE  ACIEKTHI
cOOCTBEHHOCTH, (DOPMUPYIOTCS PHIHOYHBIE CTPYKTYPHI. B CBSI3M C 3TUM aKTyallbHbIM CTAHOBUTCS
MCIIOJIb30BAHKE MPOTPAMMHO-TEXHUYECKOT0 00ecTieueHus: U reorpaguieckux HH(GpOpMaImOHHBIX
cucteM (I'MC) mns monydenus uHdOpManuu O CYIIECTBYIOHIMX MpoOjeMax B KOHKPETHBIX
palioHaxX W Ha KOHKPETHBIX THAPOTEXHUYECKUX COOpYyX)eHusx. s pailoHoB TpeOyrorcs
KpaTKOCPOYHBIE U CPETHECPOUHbIE MMPOTHO3BI THIPOJIOTMYECKON U THIPOXUMHYECKON CUTyallUi,
Ha OCHOBaHUU KOTOPHIX pa3padaThIBAIOTCS IIJIaHBI Pa3BUTUS  CEIBCKOTO  XO3SHCTBA.
I'uapoTexHudeckre COOPYKEHUSI MOXKHO KiIacCU(UIMPOBATh MO MX BAXHOCTH AJIS CEJIbCKOIO
XO03MCTBa HAa OCHOBE aHalIW3a I'UAPOJOrMYECKOM U TMAPOXUMHUYECKOW CUTyalH C IOMOLIBIO
Cucremsl noanepxku npuasatus pemenuid (CIITIP), 4To mo3BOIUT NPOBOIUTH PEKOHCTPYKIIHUIO B
MEepBYI0 OUYepeb TeX OOBEKTOB, CPOK aMOPTH3ALUM KOTOPBIX MOJoImieN K KOHIy. [Ipu stom
MIPOTHO3UPOBAHKUE THIPOIKOJIOTMUECKON CUTYallMl UMEET OO0JIbIIOe 3HAUCHHE [JISl ONpeeIeHuUs
Hanboyiee M3HOMICHHBIX OO0BEKTOB. HeoOXoauMOCTh THAPOIKOIOTHYECKOTO MOHUTOPUHTA
OacceitHa ApaibCKOro Mopsi, B TOM 4ucie OacceiitHa p. Amyaapbs 000CHOBaHAa 3HAYUTEIbHBIM
3arps3HEHUEM TOBEPXHOCTHBIX M TPYHTOBBIX BOJ B Pa3lIMYHBIX YacTaxX OacceiiHa W 0OIei
HEJIOCTaTOYHOCTBIO CaMUX BOJHBIX pecypcoB. 3aechk wucnonp3zoBanue CIIIIP momoxer
00BEIMHUTHh PA3HOIUIAHOBYIO HMH(POPMAIMIO, KOTOpash CErogHs He Bcerja JOXOAUT 10
notpedurens. Hampumep, BOIOMONb30BaTENN ISl COCTABICHUS IIJIAHOB MMEIOT HHGPOpPMAIUIO
TOJBKO MO KOHKPETHBIM KOMIIOHEHTaM, TOTJa KaK OHa HY>KHAa B KOMIUIEKCE C KOMIIOHEHTaMHU
pEYHON DSKOCUCTEMBI M COLMAJIbHO-3KOHOMHUYECKUMHU IMoKa3arenasiMu. HeoOxonumo uMeTh
HECKOJIbKO BapUaHTOB, YUYUTHIBAIOLIUX DPa3HbIC CLIEHAPUU W MOJEIU Pa3HBIX MPOTHO30B, YTO
MO3BOJIUT COKOHOMUTH BOJHBIE pecypchl [8]. B 2003 1. aBTOp 03HAKOMUIICS ¢ 00IIEeBPOTIEHCKUM
npoektoM 1o cosznanuto CIITIP npu ynpaBieHun BOJHBIMU pecypcaMu Ha mpumepe Oaccelina p.
Onpba [9]. B pamkax mpoekTa ObLUIO BBIMOJHEHO YKOHOMHYECKOE 00OCHOBAHUE HUCTIOJIH30BAHUS
BOJHBIX PECYpPCOB IS XO3UCTBEHHBIX LIEJIeH C y4ETOM BCeX 0COOCHHOCTEH IKOCUCTEMBI DIIBOBI.
B stom xe rogy HULl MKBK B pamkax nmpoekra HATO 6buta coctaBinena CIIIIP pis BogHOTO
6acceitna HOxnoro Ilpuapanss [10]. Mbl Hauanu paboTy MO ajanTaldd METOJIUKH HEMELKHX
YYEHBIX K HAlIUM KJIMMaTHYECKUM YCJIIOBHUSM, UCIIONB3Ys paspadoranubie cxembl HUI[ MKBK u
JOTIOTHUB MX METOAMKON THIPOIKOJIOTHYECKOr0 MOHUTOpHHTa MHCTHTyTa BOIHBIX MpobiemM

(UBIT) AH PVs.

MeToabl 1 MaTepuaJbl 1Js1 (POPMUPOBAHUSA 0JI0KA THAPOXMMHUYECKOTO
MOHUTOPHUHIA P. AMyIapbs

B pamkax rocynapctBeHHON HayuHO-TexHMYeckoil nporpammsl IBII AH PVY3 «Pemenune
po0sieM OXpaHbl OKPY’XKAloLIell cpelbl, YCTOMUMBOIO NPUPOJONOIb30BAaHUS U OOecleueHus
9KOJIOrMYecKkoi Oe3omacHOoCTH» ObUla HayaTa pa3paboTKa METOJUKU THUIPOIKOJIOTHYECKOIro
MOHHUTOPHHIA KadyecTBa IOBEPXHOCTHBIX BOJ OacceilHa ApaabCKOro MOpsl C UCIOJb30BAHUEM
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I'C-texnomnoruii. B xome BbeIMOgHEHHS pabOT BBIACHUIACH HEOOXOJAMMOCTh METOJMYECKH
000CHOBaTh MPUMEHEHHE ISl KOHKpEeTHBIX 1eieit 0a3 nanubix u ['MC-texnonoruii. Hanbomnee
yAOOHBIMU /I TPAKTHYECKOTO HCIOJIb30BAHMS OKa3aluCh HWH()OPMAIMOHHBIE CHUCTEMBI,
cozganneie B CIIIA u Espome, B nepByro ouepeas CIIIIP. Ilox npunATHEM pemeHun
MOHMMAETCSI YeJIOBEeYeCKasi JAesITeNbHOCTh, HANpaBJICHHAas Ha BBIOOp HAWIydlIero crocoba
JNOCTHO)KeHHUST TocTaBieHHOW uenu. Cucrema mnonanepxku mnpuasatus pemenuit (CIIIP)
MpEICTaBIsAeT COOO0H KOMITBIOTEPU3MPOBAHHYIO CHCTEMY, B3aUMOJICHCTBYIOUIYIO C JAPYTUMHU
CUCTEMaMH, KOTOpas IIOMOraeT pyKOBOJAMUTEISIM INPUHUMATh pELIEHUs IO BOIpOcaM
pedopMUpOBaHHS CEIBCKOTO M BOJHOTO XO3SHCTBa Oyarojapsi HAIMYHUIO CIICIUATH3UPOBAHHBIX
0aHKOB JIaHHBIX B BUJI€ TAOJIMII UM KapT, cocTaBieHHbIX Ha 6aze [ MIC-TexHonoruii.

[Ipn popmupoBannu O6JI0Ka THIPOXUMHUYECKOTO MOHUTOPUHTA CIEAYET MHPEXKIE BCETO
pasrpaHUYUTh HUMEIOUIYIOCS HH(POPMALKI0 IO TEPPUTOPUSIM, OIPEAEIUTh BO3MOXKHOCTb
ucrnosnb3oBanus. s moBbimeHuss 3()(PEKTUBHOCTH MCTIOIB30BAHUS CEIBCKUM XO3SHCTBOM
BOJIHBIX PECypCOB OY€Hb BajkHa MH(OPMATUBHOCTH, yueT ux ocobeHHocrteit. Yacte CIIIIP yxe
co3/aHa MyTeM 0000IIeHUs Pe3yIbTaTOB THAPOXUMHUECKUX U THAPOIIOTHYECKUX HUCCIIEI0BAaHUH,
nposeneHHbIX B 1980-2002 rr. B nenbte p. AMyaapses [11], B onny 'MC-6a3y nannbix (puc.1).

Puc.1. IlpeaBapurenbHas KapTa THIAPOIKOIOIHYECKOT0O MOHUTOPUHTA J1€IbTHI
peku Amynapbs

Mertonuka THUIPOIKOIOTHYECKOTO MOHUTOpPUHra, paspadborannas X. Jluetuem wu
A. Hacpynmuasim [5] u M.Schuter u H.Lieth [12] na 6a3e cuctembr ArcView.GIS 3.1,
npencTaBisieT co0oil nudpoByro cucreMy HaOMIOJEHUN M ONEHKH KauyecTBa MOBEPXHOCTHBIX
BoJ OacceitHa Apanbckoro Mops 3a 1980-2002 rr., xoTopas MO3BOJISET OCYIIECTBIATH
OJIHOBPEMEHHO PETPOCIEKTUBHBIN aHATN3 BOJHO-COJIEBOTO OajaHca p. AMyJapbs M OLICHUBATH
4 rTpynnbl TUAPOXMMHUYECKHUX KOMIOHEHTOB (MUHEpanu3alus, OpraHMYecKHhe BeIlecTBa,
MeTaJUIbl, ONOKOMITOHEHTHI) (puc.2).

i
Enter land use ‘ GIS-MAF Fis|

Fish
management data | | anawater Quatity
b Pollution

| Table Water Quality | ‘

Enter socio-
economic data

Puc. 2. [Tpumep oxnoro 6:1oka CucTeMbl MOJACPKKU TIPUHATHUS PEIICHUs, pa3pab0oTaHHO Ha
ocHoBe mporpammbl ArcView.GIS 3.1
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bbuin  npoaHanuM3MpOBaHbl  MHOTOJETHHME M CE30HHBIE  T'MAPOJOTMYECKHE
XapaKTepUCTUKU KOJUIEKTOPHO-APEHAXKHBIX BOA 15-U aIMUHUCTPATUBHBIX palOHOB, 0000ILEHBI
Martepuaisl Kapakaimakckoro ynpaBieHUs: OPOCUTENbHBIX U MEIMOPATUBHBIX cucTeM 3a 1992-
2000 rr. IlpuBenennas nudpoBas cucrema BKIOUYaeT B ceOs 0a3bl JaHHBIX MO KOHKPETHBIM
MyHKTaM oTOOpa BOJBI, COXpaHEeHHbIe B TabmuuHoi (opme B popmare DBF4 (dBASE IV).
AKTHBUpYSl KypCOpPOM Ha JUCIUIEE KOMIIbIOTEpa 3TOT MYHKT, MIOMEIICHHbIH Ha Halled Kapre,
MoJily4aeM JOCTyn K 0a3e naHHbIX. MHQOpMAnuio O TEHIEHIUSAX HW3MEHEHHS KadyecTBa BOJ
V36eknucTaHa MOXKHO MOJIy4yaTh B IBYX BapuaHTax: a) B (popme rucrorpamm s 29-u cTBOpoB,
BBIOpAHHBIX B Ka4eCTBE OCHOBHBIX IYHKTOB M MOMEIIEHHBIX HAa KapTe€ THIPOIKOIOTHIECKOTO
MOHMTOpHHra OacceiiHa Apanbckoro Mopst U 2) B (opme TaONIMUHBIX AAHHBIX, TAKUX Kak
datiner popmara dBASE.

Enunas cucrema ¢ 'MC-undopmanueit mo skocuctemMaM U OUOIEHO3aM, COLIMANIBHO-
SKOHOMHYECKUM, MEIUKO-TUTHEHHYECKUM ToKa3aTedasiM M T.1. mo3Bosut co3nats CIIIP B
BUJE B3aMMOYBS3aHHBIX OJOKOB. OTKpBIB 3TOT OJIOK, IOJIb30BATENb IOJIy4aeT JOCTYI K
O0OBEMHEHHBIM pe3yJbTaTaM pPAa3IMYHBIX HAYYHBIX HCCIIENOBAaHUH. DTO B OCHOBHOM 0asa
nanHbix 'UC, undpossie n TekcToBble 0a3bl AAHHBIX, KOTOPHIMH MOXHO I0JIb30BaThCS Kak
NPOCTPAHCTBEHHBIMU ~MHCTPYMEHTAaMHU I  MOJEIUPOBAHHUS, pPAa3BUTUS CLEHAPHEB W
AQHAJIMTUYECKUX LIeJIEH.

B mHacrosimee Bpemsi camasi BOCTpeOOBaHHAs MPOAYKIHUS B MHPE — HPOrPaMMHOE
oOecrieyuenre M uHpopMauus. OCHOBHAsg KOHLENUUS THUIPOIKOIOIMYECKOr0 MOHHUTOPHUHIA
noapoOHO paccMoTpeHa B Hamux myOnumkamusax [3-8,11]. CymiecTByeT BO3MOXKHOCTH CO3/1aTh
CUCTEMBl JJI1 BHYTPEHHEro II0JIb30BaHUS B COOTBETCTBYIOIIMX BEJOMCTBAaX Y30€KuCTaHa,
3aHMMAIOIIKUXCS TpoOiieMaMu oOecriedeHus BOJHBIMH pecypcaMd U HYXKIAIOMIUXCS B
COOTBETCTBEHHOM IIPOIpaMMHOM obecrneuyeHuu W 0a3zax JaHHBIX Ul PELICHUS KOHKPETHBIX
3azad.

CocraBuble yactu Cuctemsl: 1) TexHuuyeckoe obecnedenue: kommbroTep Pentium III c
samuceiBatomuM CD-ROM; nBeTHO# ckaHep; 1BeTHOH 1uioTTep gopmarta Al; 2) mporpammHoe
oOecneyenue: nojb3oBarenbckue nporpammel Windows 2000, MS offise 2000, Photoshop 6.0. u
crienuanbHble TporpaMMbl st oOpabotku ArcView.GIS 3.1; 3) moctym B INTERNET mus
10JIb30BaTeel WM JIOKaIbHAsl CeTh

CocraB u ¢opmar mHGOPMAIMOHHBIX MaHHBIX CucteMbl: 1) TekcToBas WHGOpPMAIUs
(aHHOTHpPOBAaHHBIE OTYETHl, HWHCTPYKIUMU IO TMOJb30BaHMIO); 2) uudpoBas wuHPoOpMaLHsL
(craructuka, Tabmuuel); 3) rpaduueckas wHPOpManus (IUATPaMMBI, CXEMBbI, KapTel); 4)
BEKTOpHasi UH(opMalus (110J1b30BaTENIbCKUE CJIOU TEMAaTHUYECKUX U Tonorpapuyeckux Kapr); 5)
TUNEPCCHUIKH Ha (paiiibl, copepxamuecs B HTHPOPMAIIMOHHBIX 0a3ax.

Brixonnbie qanHbie cucTeMbl: 1) nzobpaxenue; 2) rpadguku; 3) TEKCTHI.

OcHoBHBIE MapameTphl: 1) cuctema KOOpAWHAT; 2) HAMOJIHEHUE CJIOEB AJICKTPOHHBIX
KapT, pacTPOBBIX M BEKTOPHBIX 00BEKTOB; 3) co3nanue ¢ainoB 6aHka AaHHBIX; 4) rpaduyeckoe
oTOOpakeHHEe  HCCleyeMbIX  0o0bekToB mo  TexHonoruu  GIS; 5)  mpoBenenue
9KCIIEPUMEHTANIBHBIX U MTOJIEBBIX pa0dOT ¢ IPUMEHEHHEM CO31aHHOM CUCTEMBI.

['naBHBIE KOMIIOHEHTBI CHUCTEMBI THAPOIKOJIOTMYECKOTO MOHHMTOPMHIa OacceiiHa
ApallbcKOro MOpS, TPEACTABISIONIEH CO000H B3aMMOYBS3aHHBIE MOJYJIH, OBLIM BIEPBBIC
ony6sinkoBanbl B 1995 r. B coopuuke marepuanos CAHUWPH [1] (puc.3). [logoGHble cuctemsl
HCIIOJIB3YIOTCS B €Bponelickux (puc.4) u y30eKCKuX mpoekrax (puc.S).
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KowmrmoneHnTEl cncTeMBl WHDOBKOJ’[OI‘VI‘JCCKOFO MOHUTONDWUHTA 6@cceﬁna ADaITECKOTO MODS

i

AHTpomoreHHbIe (HaKTOPHI

CeNbCKOX035HCTBEHHBIE CTOYHBIC
BOIIbI

\

®dusuko-reorpapuieckue HakTopbl

A\ 4

IIpoMblIlLJIEHHBIE CTOYHbIE BOAbI

T

I'eonornueckas CTpykTypa

I'maporpadus u peaned

1 o |e—
-
KomMMmyHansHO-OBITOBBIE | ) «——
CTOUHRIE ROTTRT

«—

CorrasabpHo-1eMorpaduueckue .

(hakTopEI
vy

«——

I'maporexHuueckue u
MEJINODATHBHBIC MEDOIIDUATHA

7

PacTurennHoCTL

Tlonzemurle Bone

Knumat, ocanku, TemiepaTtypa

A\ 4

Konebanns cTtoka BOAbI B
Apanbckoe Mope

PerynupoBanue croka,
OPOIIEHUs, OCYILICHHUS,
CTPOUTEIHCTBA KAHAJIOB,

—»

®akTopbl, BIUAIONIUE HA

3arpsi3HCHUC

\

KOJIJICKTODOB.

!

MoaenupoBanue

Puc.3. I''maBHBIC KOMIIOHEHTBI CHCTEMBI THPOIKOJIOTMYECKOTO MOHUTOPHHIa OacceiiHa
Apansckoro mopsi (ASBMS) [1-5].

Modul
Flussabschnitt

MaBnahmen

| Deichrickverlegung

Anderung der
Deichhdhe

Rensturerung -
Sohaffuing wvon
A e rnvwwaicl

System

Hirchra i der Flussaue

runchivasser-
stand

Ofrofoorie

iLebensraum

Buhnenuntaerha-

Erwartungswert der

-elgnung CoamMODoT

BLNG SISl nafTe
AT gt e

Andeping ool
L srncinuiiz g s—

Wiederholungszeit

Schaden und

er Deichldbermutung

Landnutzung

einzelner

Standort-

wE S TLIr B

Liberfubung siereich

Puc. 4. [Tpumep cuctembl 610KOB—MOAYJIEH 4acTu p. D1b0a U THIPOIKOIOTHIECKOTO

guter dkologischer

sicherheit Zustand der Flussaue

—>|

Ul ermutungs- |

Entwicklungsziele
{Indikatoren)

MOHHUTOPHHIa y4acTka p. Dnb0a [9].
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Monayns (610K, TOAIpOTpaMMa) YaCTU PEKH OMUCHIBAET, C OJJTHON CTOPOHHI,
IKOJIOTHYECKHE CBSI3M MEXIY PEKOU M OKPYIKAIOIIEH Cpeloi U, ¢ APYyrou, - pUCK OT
nepenoyiHeHus Aam6. OHO U3 pa3IuuMil B MOJYJIE, YTO IVIABHBIM CTOK BOABI MOJEIUPYETCS, YTO
OUYEHb BAXHO JJIs1 YCIOBUHM Y30eKucTaHa.

baza naHHBIX [0 MPUPOJHBIM Tekymias uHpopmarms [Tporuos
00BEKTAM (-) Ocagku (-) Ctok pexn
(-) KnumaTnyeckue 1aHHbIE (-) Crok (-) Crox KJAC
(-) 'ugpoJioruyeckue JaHHbIE - (-) Cocrosinue BO10€MOB H - (-) Boioop
(-) rl/lllpOFeOJIOFl/I‘leCKI/Ie 2aTNTHATUA UY RATN aHaJi0ora
TAHHEKIA
Monenb

(-)UucaeHHOCTH

HaceJIeHHsT; BxoaHble 1aHHBIE 110 BOJIE
(-)Bona nuist puIOBI, TpeGoBanus HA BOaY

Kputepun

(-) income and cost Crtok

A\ 4

IIporHo3 3K0/10ru4ecKoil CUHTyaunu

)
)
)
OHJATPbI, KaMbIllIa (-) BoaHo-coJieBoii 6anaHnc
)
)
(-) IIporuo3 3KOHOMHYECKUX

(-) I'paduk nomyckoB U3 MeKIypeubs;
(-)I'padux nomyckos u3
TysIMyIOHCKOT'0 BOAOXPAHMININA;

(-) EMKoCTH BOTOXpaHUIHIIL (-) Mudopmanms aias

 > BXO neabThi
(-) Oudopmanus aas
T, BBO

ConyajbHO-)KOHOMHYECKAs U (-) Madopmanust pust

IKOJOTHYECKAS OLECHKH BXO Y36ekncrana
u

* B ciayyae aBapuiiHOM
CUTyalHH

Puc 5. Cxema CIIIIP (DSS) npoexra SFP NATO 974357 [9].

B 2005 r. MmeToauKa THAPOIKOTOTHUESCKOTO MOHUTOPHUHTA ObLIIa TOTIOJHEHA W paclIupeHa
(puc.6-9).

[Iporuo3upytoiiee MOAETUPOBAHIE THIIOB

1. Monens -
Gacceiina u 3arpsi3HeHus OacceiiHa p. AMyaapbs C
Gasanc BOHHHX/ 1. leTepMHUHUPOBAHHBIC MOJICITH . Ctatuctuueckue
pecypcos 2. CtoxacTHYecKHue MOJICITH —> METO/IBI, }
3. CUHTE3UPOBAHHBIE MOJIETH PETPECCHOHHBIN I:I
KOPPEISAITHOHHBIHA

AHAJTNU3bI. TNDEHTT-

4. I/Icmpn‘éecxuﬁ, l
reorpaduyeckuii u Wnentudukanus myHKTOB 3. Kaprorpagus

TUAPOJIOTUYECKUHN aHAIIN3 MOHHUTOPHHTA AC H\(;MOLHIE}KI)S
rcView

Puc.6. Bxogsmue u BEIXOASIINE KOMIIOHEHTH MOJIeH OacceliHa peku AMynapbu
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I'maponuuamuueckue OU3UKO-XUMUYECKHE (baKTOPBI anp06nonomqecmde
(akTopel TNpH IpoLEccax (copbuust, abcopOrus, (pa3noxeHue pacTeHui) U
CaMOOYHILICHUS CMEIIEHUE) MHKPOOHOJIOTUIECKIE

‘ (hakTopHI

Xumudeckue GakTops
(koMILIEKCOOOpa30BaHKE)

\

Wnentndrkanus u onpeneneHne KOTNIECTBA 3arPA3HSIONINX BEIIECTB C HKOJIOTO-
TUTUEHUYECKOUN U 3KOJIOr0-3KOHOMUYECKON OIEHKOM BOJOOXPAHHBIX MEPOIPUATUM

! ! ! ! !

Munepanuzanus, Opraanyeckue Heopranuueckue buorennsie pH u rasel
TJIaBHBIE HOHBI BeIIecTBa BeIIecTBa BeIIecTBa

Voo ! ! !

PerynupoBaHue Harpy3KH 3arps3HSIOIINX BEIIECTB B Bojie OacceliHa peku AMyIapbu

Puc.7. I'maBHBIE 3a1a41 TUAPOIKOJIOTHYECKOTO MOHUTOPUHTIA

Ucropuueckuii ananuns OnpeneneHue napaMmeTpoB

\ /

[Inman pa®oT M0 MOHUTOPHUHTY

l

3arpsa3HenHus MonuTopuHr — I'pynma
3paBOOXPAHEHHUS IO
00JIe3HSIM, CBSI3aHHBIM
l C Ka4eCTBOM BOJIbI

MoaenupoBanue

l

Cucrema noanepxku npuasaTus pemennii (CIITTP)

Puc.8. brnok-cxema nocienoBareabHOCTH padboT asst pazBuTus CUCTEMBI IOIEPKKH IPUHSATHUS
pemenwnii (CIIIIP)
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CrpykTypa paspadorku CHCTeMBbI NOJAEP:KKH MPUHATHS PeleHuit

v

IToaroroska 0a3sl manaex [ IC

IToaroroBka gaHHBIX IToaroroBka MaHHBIX IO IToaroroBka coruagbHO-

¢uzuko-reorpaduyeckoro X035UCTBEHHOMY SKOHOMUYECKUX JTaHHBIX

UCTTOJTh30BAHWH) 3EMEITh |

HOI[F OTOBKaA IlJIaHa HOI[]"OTOBKa AHKET

N

OBCYXXJIEHUE CLIEHAPUEB

l

[Ipunsatue pemenuin

Puc. 9. O6mas crpykrypa CucTeMbl NOAAECPKKU TPUHITHUS pEeLICHUH

Texnnueckue cpeacrBa oOecnedyeHHss A0paOOTaHHOW METOAMKM BKIIIOYAIOT B ceOs
HECKOJIbKO OJIOKOB: a) Omok cbopa m o0paboTKM WHGOPMALUU C KOMIBIOTEPHBIM OaHKOM
naHHbIX, Kaprocxemamu, [MC-cuctemoii; ©) OJOK MNPOTrHO30B H3MEHEHMsI KOHLEHTpPALUU
3arps3HSAIONINX BEIIECTB B BOJE OacceifHa ApalibCcKOro MOps C THAPOJOTHYECKON OIEHKOI; B)
0JIOK THIPOIKOJOTHYECKOTO KapTHpOBaHUSA. Bce 3T KOMIOHEHTHl OyayT NpeiCTaBIECHBI B
CIHIIP nonxpo6Ho. Kaxaplii moTpeOuTeNnh MOXKET MOIXYYUTh JOCTYH K ATOW HH(OpMAIUH, Ha
OCHOBAaHHUU KOTOpPOHM CMOXKET pa3palaThiBaTh MPOTHO3bI U MOJEIM, YTO OYEHb BaXXKHO IpHU
TEXHUKO-)KOHOMHUYECKOM  OOOCHOBaHMM JIIOOBIX  pecnyOnukanckux  npoektoB. Cama
nH(popManroHHas 0Oa3a JaHHBIX OblIa c)OpPMHUpOBAHA C YYETOM BO3JEHCTBUS pPa3IMUHBIX
(akTOpOB Ha KauecTBO BOABI p. AMyaapbsi. KOMIIOHEHTBI CUCTEMBI HE MOTYT pacCMaTPHUBATHCS
U30JMPOBAHHO, XOTS KaXIbli OJOK U MOJYJb UMEIOT CaMOCTOSITEIbHOE 3HAUYE€HUE U COJEpKaT
HECKOJIBKO B3aUMOYBSI3aHHBIX TOJOJIOKOB M moacucteM. Kaxapli WHGOpMalnuOHHBINA OIIOK,
HECOMHEHHO, UMEET KOMMEpPUYECKYI LIEHHOCTb. Besd mporpamMmHas cpena OyleT mpejacTaBiieHa
TakKuM 00pa3oM, 4TOObl OyAymuii MOTpeOUTEeNh MOT caM IOMOJHAThL 0a3bl JMAaHHBIX HOBOU
uH(popMaIuen.

OcHoBHoe 3Hauenue CIIIIP He B TOoM, 4TOOBI MOTPEOUTENH CMOI MOJYYHUTh JOCTYI K
HOBBIM 0a3aM JaHHBIX. Takux mporpamMm B Y30€KHUCTaHE 3a MOCJIEJHUE 5 JEeT MOSBUIOCH YyXkKe
BITOJIHE JOCTATOYHO. [ TaBHOE — 3TO TO, uTO ¢ moMoiubio CIIITP Gyner Bo3MokHO pa3zpadaTbiBaTh
IIPOTHO3bI ¥ MOJIENIM CLIEHApUEB (HaIpuUMep, JUIsl HABOJIHEHUH U 3aCyXH), HA OCHOBAaHUHU KOTOPBIX
MOXXHO COCTaBJISITh CPEIHECPOUYHBIE M JOJTOCPOYHBIC TUIAHBI ACHCTBHM, KIacCUPUIIUPOBATH
BaXKHEHIINEe THUIpOTeXHUYEeCKHe coopyxeHus. Hamum Obuin  pa3paboTaHbl  OTIENbHbBIE
MHPOpMalMOHHBIE OJIOKM W METOAMKAa THUApOodKonormdeckoro monutopuura s CIIIP mpu
yIpaBJIEHUU KayeCTBOM PEYHBIX BOJ OacceiiHa p. AMmynapbs. B nanbpHeiiiieM Mbl IIIaHUpYyeM
COEIMHUTH OJIOKH M MOJIYJIM C TaKOBBIMH, pa3padOTaHHBIMH APYTHMMH CHEIUAIUCTAMU, C HETI0
0ojee MAETANBHOTO H3Y4YEHHs M Moadopa MporpaMM MOHMTOPHHIAa Ha TEPPUTOPUM Bcel
pecCIyOJIMKY ¢ YU4ETOM COIMaIbHO-IKOHOMUYECKHX Mmoka3areneil. Coznanue padotaromeii CIITTP
- MEXBEJIOMCTBEHHasl MpobsieMa, KOTOPYH HEOOXOAMMO pelaTh B TECHOW KOOpIMHAIMH CO
BCEMU 3aMHTEPECOBAHHBIMU OPTaHU3ALUSIMU.

-340-



JIMTEPATYPA:

1. Hacpynun A.b. OnbeIT KOMIUIEKCHOTO TMOJAXO0Ja K H3YyYEHUIO KadyecTBa BOJBI B
p.-Amynapse / BomocOepexenue B ycrnoBusix nedunura BogHbIX pecypcoB. — Tamkent, 1995. —
C.71-73.

2. Nasrulin A., Khamzina A. Use of a model based hydroecological monitoring for
managing the Aral Sea Basin/ Annual meeting of the American institute of Hydrology and
Hydrogeology, Hydrologic Issues of the 21* Century; Ecology, Environment and Human Health,
November 7-11, 1999 San Francisco, California; p 69-70.

3. Hacpynun A.b. I'maposkonorunueckuii MOHMTOPUHI OacceliHa ApaibCKOro Mopsi B
Lessx sKonorudeckoi 6ezonacHoctu // Bogusie pecypcesl. —2000. - Ne 1. — C. 109-113.

4. Hacpynun A.b. 3axugoBa M.P. Onbit coznanust [ MC-cucteM ruaposKoIOTHYECKOTO
MOHHUTOpHHIa OacceitHa Apasibckoro Mops / ¥Y30. xxypH. «IIpoGiemsl Mexanukmy. - 2002. - Ne 4.
—C. 38-43.

5. Nasrulin, H. Lieth. Elaboration of Systems Hydroecological Monitoring of Aral Sea
Basin./ M. Matthies, H. Malchow & J. Kriz (eds.) Integrative Systems Approaches to Natural
and Social Dynamics. Springer-Verlag Berlin, ISBN 3-540-41292-1, appr. August 2001. p.249-
261.

6. Hacpynun A.b. I'maposkosiornueckue acnekTsl ucnonbzoanus I'MC-Ttexnonoruil npu
CO3JaHMM CHCTEM YINpaBICHUS BOJHBIMH pecypcamu OacceitHa Apanbckoro wmops //
DKoJjoruyeckass yCTOMYMBOCTh U IEPEJOBBIE MOAXOJbI K YIPaBICHUIO BOJHBIMH pecypcaMu B
Oacceitne Apansckoro mopsi: / LleHTpanpHoa3. MexayHap. Hay4HO-TIPAKT. KOHG. — AnMarsl,
2003. — C. 194-199.

7. Hacpynmun A.b. Jlmern X. Buwmsame wuneir Anexcanapa ¢on ['ymOonmpara Ha
reorpad@uuecKuil KOMIUIEKCHBIM METOA, OCHOBBI coBpeMeHHbIX [ MC-TexHomoruit um cucreMm
noanepxku pemiennit B Llenrpansaoit Azun // Ucrtopuyeckas pons Anekcanapa ['ymGonbara u
€ro ’KCHEeJULUN B pa3BUTUHU MUPOBOM, PETMOHAJIBHOM M HAallMOHAJNbHOW Hayku: Matep. 2-oii
MexnyHnap. kond. Humboldt-Kolleg, 14-16 oktsi6ps 2004, Anmarsl, Kazaxcran. — C. 128-133.

8. Hacpynun A.b. Cucrema nonnepxxku pewmenuit (DSS) mist ynpaBineHuss BOJHBIMU
pecypcamu Ha npumepe Oacceiina Amymapeu // Tesuckl noxi. koH(].: «[IpobGrembl co3maHus
accormanuii Bojmomosb3oBareneid (ABII) u mepexoma k ruaporpa@uueckoMy MNPUHIHUITY
yIpaBleHUsI BOJHBIMH pecypcaMud TpH pePOPMUPOBAHMM CEIHCKOTO M BOJHOTO XO3SHCTBA
Pecnybnuku Y30ekucran», Tamkenr, 4-5 nexabpsa 2003 r. — C. 23-24.

9. Matthies, M., Berlekamp, J., Koormann, F., Wagner, J. O., (2001) Georeferenced
regionalsimulation and aquatic exposure aseessment. Wat. Sci. Techn. 43(7), 231-238,.

10. FOxxnoe IIpuapanse- HoBele nepcnekTusbl. — Tamkent: HUIL MKBK, 2003. — 128 c.

11. Capunikuii A., Hacpynun A.b. CoBmectHoe ucnosb3zoBanue ['MC-texHomoruii u
ONTHMMU3AIMOHHBIX MoJedeil mpu pa3paboTKe »HKOJOTMYECKH HNPUMEHHMBIX PEXHUMOB //
Hcnonp3oBanue reorpapuuyeckux MH(POPMALMOHHBIX CUCTEM U CUMYJSLMOHHBIX MOJAENEH A
UCCJIeIOBAaHUsl U MPUHATHUS pelieHuil B OacceifHax pek LlentpanbHoit A3um: MexayHap. KOHO.
6-10 mrons, 2004, Tamkent, Y30ekucran. — C. 156-161.

12. Schuter M, Lieth H. Use of the GIS-based TUGALI simulation tool to assess ecological
effects of alternative water management strategies in the Amudarya river delta / / Use of
geographic information systems and simulation models for research and Decision support in
Central Asian river basin. HUMBOLDT-KOLLEG, International Conference, July 6-10, 2004.
Tashkent. Uzbekistan. Pp. 61-62

-341-



YK502.654(262.83)

OLEHKA COCTOAHUA BOAOHbLIX OB BEKTOB N0
YCTAHOBJIEHHbIM HOPMATUBAM KAYECTBA BOA ANA
IAKOJIOT'MYECKUN OBOCHOBAHHOIO YMNPABJIEHAA BOAHBIMU
SKOCUCTEMAMMU YSBEKUCTAHA

Huxonaenko B.A, Manypa M E.
(CAHUUPU um. B 1. XKypuna)

B mnocnennue necATUneTHs pacTyIIMd COPOC HA BOAY IMpUBEN K HHTEHCUBHOU
SKCIUTyaTalluM BOAHBIX pecypcoB LlenTpanbHo-A3uarckoro peruona. [loatoMmy Ha COBpeMEHHOM
YPOBHE HEOOXOIUM HKOCHCTEMHBIH MOAXOJA K PEUICHUI0 MPOoOJIEeMbl OXpaHbl U PallMOHATIBHOTO
WCIIOJIL30BAHUSI BOJHBIX PECYpPCOB C IEIbI0 OOECIedYeHUs BCeX NOTpeOuTenedt TpedyeMbIM
KOJIMYECTBOM BOJbI XOPOIIETO KayecTBa M COXPAHEHHS IIEJIOCTHOCTH BOJHBIX IKOCHUCTEM Ha
JUIATEbHBIA IEPUO/T.

Jlnst 3Konorudecku OOOCHOBAHHOTO YIIPaBIEHUS BOJHBIMU SKOCHCTEMaMU, 3allUTh
IETOCTHOCTH BOAHBIX OKOCHCTEM OT HETaTHUBHBIX BO3JEHCTBHI HEOOXOAMMO HUMETh
KOMILIEKCHYI0 HH(OPMALKIO O CYIIECTBYIOUIEM COCTOSHUHM BOJHBIX UCTOYHHUKOB M HOPMAaTHUBaX
9KOJIOTUYECKOTO U XO3SAWCTBEHHOTO KadecTBa WX BOA. Takas uHpOpMAmus MOXKET ObITh
MoJlyyeHa TpH MNPOBEJEHWH MOHUTOPUHra KauyecTBa BOJbl IMYHKTaMH  KOHTpPOJIS,
YCTAHOBJICHHBIMU Ha BOJHBIX OOBEKTaxX, C MOCIEAYIOIICH OIEHKOW HMX COCTOSHHUS HAa OCHOBE
9KOJIOTUYECKUX HOPMAaTUBOB KaudecTBa BOAbl. (OJHAKO 10 HACTOSILEr0 BPEMEHU TaKue
HOPMAaTUBBI OTCYTCTBOBald, a OIICHKAa KadecTBa BOJABl MPOBOJIWIACH TOJBKO C TO3UIIUMA
XO3SICTBEHHOTO HCTOJIb30BaHUsA [1-4]. YuurthiBas BbIlIeCKa3aHHOE, HaMH OblIa pa3paboTaHa
“KoMIuiekcHasi THUIPOIKOCHCTEMHAs KilacCU(UKAIMs TOBEPXHOCTHBIX BOJA Y30ekucraHa”
(KI'DCK). [annas knaccuduKaius MO3BOJISET OICHUBATh YKOJOTHUYECKOE COCTOSHHUE BOIHBIX
00OBEKTOB, CTENEHb 3arpsS3HEHHOCTH BOJA M  XapaKTepU30BaTh UX MPUTOJHOCTH IS
XO034MCTBEHHBIX II€JIeil B COOTBETCTBUU C YCTAHOBIEHHBIMU (PUBHKO-XMMHYECKUMU U 3KOJIOTO-
CaHWUTAapHBIMHU MapaMeTpaMH KadecTBa. MeToaudeckoe OOOCHOBaHME JTOH KiaccupUKAIUU
ObLIO OMyOIMKOBaHO paHee [5].

KI'DCK Bkirodaer 4eTblpe CONMOAYMHEHHBIE KIACCHU(PHUKAIMU: MO CTEINEHU COJICHOCTH
BO/I, 10 OI[EHKE YKOJOTUYECKOT0 COCTOSIHUS BOJAHBIX 0OBEKTOB HA OCHOBE YCTAHOBJIEHHBIX HOPM
MHHEpaIu3aluyd BOJ, MO COOTHOUIEHUIO B BOJI€ I'JIaBHBIX MOHOB M IO OIIEHKE 3KOJIOTMYECKOIO
COCTOSIHMSI W CTENEHHU 3arpsA3HEHHOCTH BOJ 1O MHAMKATOPHBIM 3KOJOTO-CAaHUTAPHBIM
rnapamMeTrpam.

O1eHKa COCTOSTHUSI BOJHBIX 00BEKTOB Y30€KHCTaHa 1O COJIEBOMY COCTaBYy OINyOJIMKOBaHA
B CTaThe JAHHOTO cOOpHHKA. B maHHOW cTaThe MPUBOAATCS PE3YIbTATHI OIIEHKH 3KOJIOTUYECKOTO
COCTOSIHMSI OCHOBHBIX BOJHBIX OOBEKTOB Y30€KHCTaHa W CTENEHU 3arpsA3HEHHOCTH UX BOJ IO
9KOJIOTO-CAaHUTAPHBIM MapaMeTpaM KadecTBa. DKOJIOro-CaHUTapHas KiacCU(UKAIUs BKIIOYAET 6
OIIEHOYHBIX KJacCcoB dKojorndeckoro coctossus (IC) BogHbIX 00BeKTOB: [-if — BbIicOKoe; II-0i
— xoporuee; III-if — cpennee (ymosnerBopurensbHoe); [V-it — nuskoe; V-it — moxoe; VI-oit —
OYEHb IJIOXOE€ M COOTBETCTBEHHO O OLIEHOYHBIX KJIACCOB CTENEHU 3arpsi3HEHHOCTH BoA: [-i1 —
oueHb umcras; [l-oii - mpakrtuuecku umcras; III-it — crnabo3zarpssnennas; IV-ii — ymepeHHO
3arpsisHeHHas; V-i — rpsasHas; VI-oil — oueHsb rpsi3Has.

PesynbpraThl onieHku DC OCHOBHBIX BOJHBIX apTepuil Y30ekuctaHa — pek Amynapbs U
CoeIpaapps, a TakkKe UX MPUTOKOB JJISI Pa3IUYHBIX MEPHOJI0B MHOTOBOJHBIX (1998-1999 rr.) m
ManoBoaHbIX (2000-2001 rr.) net npeacraBieHsl B Tab0. 1.

[TonyuyeHnHble AaHHBIE MOKAa3aJlyd, YTO DKOJOTMYECKOE COCTOSIHUE pEeK AMylapbi HU
Celpaapbsi B pa3ju4HbIE MO BOJHOCTU T'OJBI OLICHMBAETCSA MO OCPEIHEHHBIM IMOKa3aTelsIM Kak
«xopomee» u «cpeaHee». OnHakKoO BO Bce TMEpUOAbl Uil KayecTBa BOJHOM CpeJbl
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00HapYyXKMBAIOTCS TapaMeTpbl pucKa, cooTBeTcTByromme Hopmam 1Y,V u VI knacca 3C. B
BEPXHEM TEUEHUU PEK KOJIMYECTBO NapaMEeTPOB PUCKA MEHbILE, YEM B CPEHEM M HUXKHEM. Tak,
€CJIM B BEpXHEM TEUYEHHUH p. AMyJlapbs OCHOBHBIMM [TapaMeTpaMU pHUCKa SIBISIOTCS HUTPATHI, TO
B CpeJHEM — JOMOJHUTENbHO HepTenponykTsl, penonsl nu XIIK, a B HuXkHEM, KpoMme 3TOrO,
TSDKEJIbIE METaJLIbI Zn2+, cr®'.

B BepxHeM TeueHuu p. Celpaapbsi nmapameTpamu pucka ssistorcs coeaunHeHus N-NOs,
Zn, Cr® as CPEIHEM TCUCHHH - TOMOJHHUTEIBHO (peHobl, HedTenpoaykTsl, XIIK, BITK, P-PO4*
IIputoku Ceipnappu — peku Yupuuk M AXaHrapaH - 10 3KOJOTMYECKOMY COCTOSHUIO
xapakrepusytorca [-m — III-m knaccamu. IIpum 3TOM B BEpXHEM TEUYEHHMH 3TO COCTOSHHUE
coorBercTByeT I-my- IlI-my kmaccam, a B cpeagHem u HuxHeM — Il-my — IIl-my kiaccam.
[TapameTrpaMu pucka BepxXHEro TeueHUs p. UMpUUK SBIAIOTCS COEJUHEHHs a30Ta, LHUHKA U
He(TEeNpOayKThl; CpeAHEro M HuxkHero — pononHutenbHo ¢enonsl, BIIK, XIIK, CIIAB,
coequuennst Cr®’. DKomornyeckoe COCTOSHIE BEPXHEro TEYeHHs p. AXaHrapaH COOTBETCTBYET
II-my knaccy. Ilapamerpamu pucka 3gece sasistorcs N-NOs', Zn, Cr®, XIIK, BIIK, u
He(TENMPOIYKTHI, a B CPETHEM U HWIKHEM TeUeHUH, Kpome storo, — CITAB.

B nenom, no ocpeiHEHHBIM MOKa3aTeNsiM KayecTBa, 3arpsi3HEHHOCTh BOJIbI UCCIIEyEMbIX
peK u3MeHseTCcs OT MPAaKTHUYECKH YUCTOW (BEpXHEE TEYEHUE INPUTOKOB peK AMyaapbsi U
Celpaapbsi) 10 cinabo3arpsi3HEHHbIX (CpeaHee M HUKHee TeueHue pek). OJHaKo Mo OTAeIbHBIM
MI0Ka3aTeIsiM, BXOJSAILIMM B IPYIIy [apaMeTPOB PUCKA, BOJA OTHOCUTCS K KJIACCYy YMEPEHHO
3arpsiI3HEHHON U TPSA3HOM.

CrnemyeT OTMETHTh, YTO JKOJIOTMYECKOE COCTOSIHHE BOJHBIX OOBEKTOB CBS3aHO C HUX
9KOJIOrMueckoi ycroiunBocTho. IlosTomy Ha ocHoBanuu KI'ODOCK Obuia paspaborana
“Knaccudukanus COCTOSHHI JKOJIOTHYECKOH YCTOWYMBOCTH BOJHBIX OOBEKTOB IO HKOJIOTO-
CaHUTApPHBIM MapaMeTpaM’’, BKIKOYaroIas TpH Kiacca:

I — crabunbHOE 6azoBoe cocrosinue (ChC BY);

II — nanpsxennoe 6azoBoe cocrosinue (HBC DY),

[II — napymennoe cocrosinue (HCIY).

C »Kojoruueckux IO3MLIMI BOJIHBIE 3KOCUCTEMBI [-ro kilacca OV XapaKTepuU3yrTCs
CTaOMIIBHOCTBIO  HOPMAJIBHOTO  (YHKIIMOHHPOBAHHUS  CTPYKTypbl  OuomeHosa. Bopanbie
skocuctemsl [I-ro kimacca DY uUMeEIOT yCIOXKHEHHYIO CTPYKTYpy OHMOLIEHO3a, CHOCOOCTBYIOILYIO
YBEJIMYEHUIO €ro pa3HooOpa3us U 4acTUUHOU nepectpoiiku. Boaueie sxocuctemsl I1I-ro knacca
OV noaseprarTcs YNpOIIEHUIO CTPYKTYpbl OMOLIEHO3a BCIIEJICTBHUE 3KOJOTHYECKOTO perpecca,
MIEPECTPOMKN  CTPYKTYphl, 3aMEIJIEHHUS IPOLIECCOB MPOIYyLUUPOBAHUS M  TOPMOXKEHUS
AKTUBHOCTH OMOLIEHO3HBIX KOMIIOHEHTOB, IPUBOJIALICH K 3JIMMUHALIUU.

PesynbraTtel ouenku DY pexk Amypapbs, Celpaapbs U MX HPUTOKOB MOKa3alld, 4YTO B
pa3iauyuHble NepHojbl roga DY 3TUX BOJOTOKOB M3MEHSAETCS MO MPOTSHKEHHOCTH B Mpenenax
crabunpHOTO - HapymenHoro cocrosuuid (I-i — III-it xmaccsr DY), [lo cpeaHeromoBbIM
3Ha4YCHUAM, B BEpXHEM TE€UEHUH peK npeBanupyetT I-i knacc OV, a B cpeaHeM u HuxHeEM [-i1 —
II-oii kmaccer (Tadm. 2).

AHanu3 cOCTOSIHUS KauecTBa BOJIbI HCCIEeayeMBbIX pek Y30ekuctana 3a 1996 — 2003 rr. u
OLIEHKa WX TMPUTOJHOCTH ISl XO3AWCTBEHHOTO MCIOJIb30BaHUs (XO038HCTBEHHO-IUTHEBOE
BOJIOIOJIb30BAHME, PHIOOXO3SHUCTBEHHBIE 1€JIM, OPOLIEHUE) MO3BOJIMIIN BBISBUTH T€ MapaMeTpbl
KauyecTBa, KOHILIEHTPAalUsl KOTOPBIX NPEBBIIIAET CTaHAApTHbIE HOpPMBL. [l BomoeMoB

XO3MCTBEHHO-IIUTLEBOIO0 HA3HAYEHUSA - OTO MMHEpAIN3alus, COIEpPKaHUWE XJIOPUAOB U
cynearoB, opranmueckunx  BemecTB  (XIIK, BIIK), ¢enonoB; nmns  BomoeMoB
pBIOOX034MCTBEHHOIO MCIOJb30BaHUA - (PEHOJbl, HEPTENPOAYKTHI, TSDKEIble METaJIbl,

MECTUIUABL; TSI OPOCUTEIHHON BOJBI - MUHEPATH3AIUs U TJIaBHbIE HOHBI (Ta0I. 3).

Takum oOpa3om, pesyiabTarhl ouleHKM OC BOAHBIX OO0BEKTOB Y30eKucTaHa M
XO03SIUCTBEHHOTO KAa4eCTBAa MX BOJ MOKA3aJIM JJOCTATOYHO BBICOKYIO 3arpPS3HEHHOCTH PAa3TMYHBIX
M0 TE€HEe3UCY BOJHBIX MCTOYHUKOB. [I03TOMY B HacTosIee Bpems TIaBHOW MpoOiiemMa SBIseTCS
O37I0POBJICHHE C YYETOM peajbHBIX BO3MOXXHOCTEH BOJOEMOB M BOJOTOKOB IO MPHHIIHITY
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9KOJIOTUYECKOM 11e51ec000pa3HOCTH, 3aKJII0YAIOIeMyCsl B OAIepKaHUU B BOJAHBIX HKOCHCTEMAaX
TaKOro MPHUPOJHO-AHTPOMOTEHHOTO pPaBHOBECHs,, MPU KOTOPOM BO3MOXKHO IOJIy4yaTh
MaKCUMAaJbHBIE JKOJIOTUYCCKHUM, COIHUATbHBIA HM OSKOHOMHYECKHH dJ(P(GEeKTbl B TEUYCHUE
JOCTAaTOYHO JJIUTEIBHOTO BpeMEHH. OTa mpobdiieMa MOXKET OBbITh pelleHa MPU YCIOBUU
9KOJIOTHYECKU 0OOCHOBAHHOTO YIIPABIICHHS BOAHBIMH PECYpPCaMU, YIUTHIBAIOIIETO ONTUMAIBHOE
YAOBIETBOPEHHE MOTPeOHOCTEH  BOJMOMOJIB30BaHMS W OOECIeYeHHWE  DKOJIOTHYECKOTo
0JIaromoJiy4usi BOJHBIX OOBEKTOB B COOTBETCTBHU C YCTAaHOBJICHHBIMH HOpPMAaTHBAMU U
9KOJIOTUYECKUMU OTPAHUYCHUSIMH.

Pa3paboranHas HaMU Ha SKOJIOTHYECKON OCHOBE CUCTEMa KOMIUICKCHON OI[CHKH Ka4eCTBa
MMOBEPXHOCTHBIX BOJ IO3BOJISET MOJydYaTh ONEPATUBHYIO HH(OpMaLMIO, HEOOXOAUMYIO s
IJIAHUPOBAHUS COOTBETCTBYIOIIUX MPHUPOJOOXPAHHBIX MEPONPUITHH € pelieHUs mpodieM,
CBSI3aHHBIX C 9KOJIOTHYECKU 0OOCHOBAHHBIM YIPABICHUEM BOJAHBIMU PECypCcaMu.

WNHcneknonHoe 00CIeI0BaHNE M aHAJu3 COBPEMEHHOI'O0 DKOJOTHYECKOTO COCTOSHUS
MOBEPXHOCTHBIX BOJ 0OacceilHa ApalbCKOro MOpS TO3BOJUIM pa3paboTaTh KOMIUIEKC
MEPBOOYCPETHBIX BOJAOOXPAHHBIX MEPONPUSATHN I YJIY4YIICHUS CO3JaBIICHCS HETraTUBHOU
CUTyalluu. OTH MEPONPUATHUS MPEIyCMATPUBAIOT TMPOBEIACHUE psila OpPraHU3alUOHHBIX,
WH)KEHEPHBIX, arPOTEeXHUYECKHUX, THAPOTEXHUIECKUX U JICCOMEITNOPATUBHBIX PabOT.

1. OpraHu3aluOHHBIE MEPONPHUATHS AOJKHBI OBITh HANpaBICHbl Ha HCKIIOYEHUE
BO3MOJKHOCTH TTOTIAJ[aHUs 3arPS3HSIONIMX BEIIECTB B BOJHBIE OOBEKTHI BCICACTBUE HAPYIICHUS
MPOMBIIUICHHBIMHU TPEANPUATHIMU yCTAHOBICHHBIX HOPM MPEAENIbHO TOMYyCTUMBIX cOpocoB. B
CEICKOXO03SMCTBEHHOM CEKTOpe COpPOC BO3BPATHBIX BOJ C OPOIIAEMBIX 3€Melb B PEKH U
BOJOXpaHUJIUIIA JOJDKEH POBOIUTHCS Ha OCHOBE PAacyeTOB pa30aBieHUsI BOJA IO SKOJIOTHUECKHU
JOTTY CTUMBIX HOPM.

B cBa3u ¢ opranmzaunueit BYUC pexomenayercs co3math Ha ©6a3e ['maporeosoro-
MEJIMOPATUBHBIX JKkcnenunuii  “baccefinoBbie akonormdeckue ciyx0s” (BOC), B 3amauy
KOTOPBIX BXOJUJIO OBl MPOBEJECHHE MOHUTOPHHIA KauecTBa BOJHO-3€MEIIbHBIX PECypCcOB HeE
TOJIBKO TI0 MUHEPATU3AIMH BOJIBI U COACPKAHHUIO B HEW TJIABHBIX MOHOB, HO ¥ TI0 HHIUKATOPHBIM
9KOJIOTO-CAHUTAPHBIM MapaMeTpaM. OTO IMO3BOJUT YOPABIATH HE TOJIBKO KOJIUYECTBOM
OPOCUTEIBHBIX W KOJUICKTOPHO-IPEHAXHBIX BOJ, HO M HMX KadyeCTBOM C YYeTOM (DH3UKO-
XUMHUYECKOT0 COCTaBa OpPOIIAEMbIX 3€Melb U BBIPAIMBAEMON  CEIbCKOXO3SHCTBEHHOU
MPOAYKIIMHU, a TaKKe OMpeaeisiTh O0OBEMBI BO3MOXXHOTO BHYTPHUCHCTEMHOTO HCIIOJIb30BaHUS
KJIB u 00bembl X cOpOCOB B BOJHBIE UCTOUHHMKM 0€3 HApYILIEHUS SKOJOTMUYECKOTO KayecTBa
BO/I.

2. nxeHepHble MEPONPUATHUS JOJDKHBI IPEAyCMAaTPUBATh OPraHU3AIUIO0 BOJIOOXPAHHBIX
30H M TPUOPEKHBIX BOJOOXPAHHBIX IOJIOC KaK Ha MalblX pekax (MpHTOKax), TaK H
HEIMOCPEJACTBEHHO BOJIb OCHOBHBIX PEK U KPYHHBIX KaHanoB OacceitHa. HeoOxoaumocTh Takux
MEPOTIPUSITHI 00YCIOBJICHA TEM, YTO IO OeperaM peK M psijia KPYIMHBIX KaHAJIOB PACIIOIO0KEHBI
KUIUIIHBIE U JAYHbIE MOCTPOUKHU 0€3 KaHaTM3aIl[MOHHOM CUCTEMBI, a TAK)Ke KUBOTHOBOJAUYECKHE
(dbepMBI U psAIl IPEANPHUITHH, CTIOCOOCTBYIOIINX 3arpsi3HCHUIO BOJHBIX MCTOYHUKOB. Bee skuitbie
U TPOU3BOJACTBEHHBIE MOCTPONKM CJIEAYyeT MepeHecTH Ha paccrosHue He MeHee 500 M ot
OeperoBoii uHUM pek u He MeHee 400 M oT OeperoBoil TMHUM KPYHHBIX KaHanoB. [IpuOpexxubie
BOJOOXPAHHBIE MOJIOCHI IVIABHBIX PEK JOJKHBI MMeTh mupuHy 100 M, a KpyHmHBIX KaHAJIOB - OT
50 no 100 M B 3aBHCHMOCTH OT XapakTepa penbeda, HCKYCCTBEHHBIX M €CTECTBEHHBIX MpETpa
(moporu, nactOuia, J€CHbIE YTOAbs U Ap.).

3. ATpOTeXHHUYECKHE MEpPONPHUSATUS JOJDKHBI OBITh HANPABICHBl HA BBIMOJHEHUE
HOPMATHBHBIX arpOTeXHUYECKUX MPUEMOB IO BO3JIEIBIBAHUIO CEbCKOXO3SHCTBEHHBIX KYIBTYP.
K HUM OTHOCSTCS MEPOIIPUATHS IO KOHTPOJIIO 33 MPUMEHEHHEM ONTUMAJbLHBIX HOPM yI00peHHUIA
C Y4YeTOM BO3JENIbIBAEMBIX KYIbTYp M COJEpXKaHUS TMHUTATEIbHBIX BEIIECTB B IIOYBE;
UCIIOJIb30BAHUEM TECTHIIUIOB KPATKOBPEMEHHOI'O IEHCTBHUS M NMPUMEHEHHEM OHOIpenapaToB
(aHTOMO(Aaru u mnoyeBble HACEKOMbIC); ONTHUMAIbHBIM HCIOJIB30BAHUEM OPOCUTEIBHBIX BOJ C
Y4ETOM MX Ka4eCTBEHHOTO COCTaBa.
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4.  T'mapoTeXHHYECKHE  BOJOOXPAaHHbIE  MEPONPUATHS  JOJDKHBI  BKIIOYATh
IIPOTUBOAPO3UOHHYI0 00pabOTKy OeperoB BOIOXPAHMIIMUIL, PEK M HPUJIErarolliuX TEPPUTOPHUH.
BeperoykpenutenbHble paboThl HEOOXOAMMO BBINOJNHATH B MEPBYIO oO4epenp Mo Oeperam
KpYIHBIX peK M KaHaioB. B OacceliHax pek Takxke TpeOyeTcs NMPOBECTH PEKOHCTPYKIMIO YaCTH
UPPUTALIMOHHON CETU C CO3/1aHMEM IIPOTUBOIPO3UOHHBIX THIPOTEXHUYECKUX COOPYKEHUM.

5. JlecomenuopaTuBHbIE BOJOOXPAHHBIE MEPONPUATUS HEOOXOJUMO BBIIOIHATH IS
00pBOBI ¢ BOJHOW M BETPOBOM IPO3UEH MPEkKIE BCETr0 HAa MPEATOPHBIX TEPPUTOPHUAX, & TAKIKE 110
Oeperam pek M KaHaJIOB.

BaxxHbIM MepompHsTHEM IO COXPAHEHUIO JKOJIOIMYECKON YCTOWYMBOCTU peKk OacceliHa
ABJISETCS IPOBEACHHME MOHUTOPUHIA COONIOACHMUSI YCTAHOBJIICHHBIX HOPM CaHHMTAapHO-
9KOJIOTMYECKOrO MOIYyCKa 110 IVIABHBIM peKaM OacceiHa.
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Tadomumua 1 - OneHka YKOJIOrMYECKOr0 COCTOSHUSA BOIHBIX 00BEKTOB Y30eKncTaHa

NeNe BopHsrit 00BEKT, CTBOP U MHOTOBOIHBIE TOIbI MaoBoaHbIE TOABI
w/n mapaMeTphl prucKa HIT BII HIT BIT
1 2 3 4 5 6
1 P.Amynapbs:
- Tepwes Xoporee Xopoiuee Xoporiee Xoporee
[Tapametps! pucka: N-NOy N-NOs; Cr N-NO5 N-NOy
Xopouiee - Xopouiee -
1.2 TysimyroH Xopouiee Xopomee p p
cpenHee cpenHee
TTapaMeTpsI puCKa: N-NOy Heqm?g)my““ N-NOy XIIK, dpenonsi, H
1.3 CamaunOait Xopoluee - cpesiHee Xoporuee Xoporuee - cpesiHee Xopoee -
cpenHee
+ ) 6 - “; XTIK; Zn; N-NO;7; XIIK; Zn;
[TapameTphl pucKa: N-NO;Cr* N-NO;s’; Cr ** N-NOs Cp 6 g b Cr & g
1.4 PycnoBoe Bogoxpanunuine |  Xopouee - cpeaee Xopouree - Xopotuee - cpeairee Xopomee -
’ Yy p cpenHee cpenHee
. . . N-NO;7; P-POy; N-NOs’; XTIIK; N-NOs7; P-POy;
[TapameTpbi pucka: N-NOs’ XIIK; XIIK; denoms (enons HEeDTEIPOTYKTHI
15 Kamapacckoe Xoporuee - Xoporuee - Xoporee Xopotee
BOJIOXPAHUJTUIIIE cpenHee cpenHee
ITapameTpsl pucka: N-NOs; XTIK; N-NO;; XTIK; N-NOs; XTIK N-NOj;; P-PO,4
2 CreIpaapsbs:
21 EI;HE Xopoiee Xopouiee Xopouiee Xopoiee
IapaMeTphI prCKa: N-NOs; Zn; Cr ' N-NOs; Cr N-NOy’ N-NO5’
Xoporuee -
2.2 r.bekaban Xoporiee clfeuﬂee Xopouiee Xoporiee
ApaMeTphl PHCKa: DeHob; Cr (benos N-NOs’; XTIK; N-NO;; BITK 0.5
I ) HEeQTEIPOLYKTHI ’ ¢enomsr; H Cr%; H
2.3 Yunas Xopoee Xopomuiee Xopormee Xoporee
. P-POy; Zn; Cr ; N-NO;; BIIK; e
ITapameTpsl pucka: - (berombr CroH N-NO;; Cr
3 P.Yupunk: Bricokoe - Xopomee Bricokoe - Xopomee
3.1 Beinre r.["azankeHt xopotiee p Xopolee P
. N-NH4, N-NO3,
ITapameTpsl pucka: Zn Zn N-NO; P-PO,; H
Xoporuee - Xopotuee -
32 Hwxe copocor Y3KTMXK Xoporee Xopouiee p P
cpenHee cpenHee
. N-NH,; N-NO;;
™ N-NH,; N-NO;; Zn; ) P
ITapameTpsl pucka: N-NOs; denombt ’ 6. T BIIK; Zn; Cr *';
He(TEPOYKTHI Cr”"; ¢penonsr; H deroe; H
TamxkenT, Huxe Cepr. Xoporuee - Xoporee - Xopormee Xoporuee -
3.3 KCM cpenHee cpenHee p cpenHee
. N'NOS, EHKnonu.; . 6+ . . N'NO3, BHKI‘IOJ‘HI.;
TTapaMeTpBI pHCKa: HebTnpOT s BITK o ; Cr N-NO3; Zn; CIIAB XIIK: H
Xoporuee -
3.4 [1.Yunaz c;)e)mee Xopouiee Xopoiee Xoporiee
. N-NO;; Cr ¢ o N-NO;; P-PO; Zn; )
ITapameTpsl pucka: HedTeMpOAYKTH Cr Cr 6" N-NO;; Zn
4 P.AxaHrapaH: HIK
4l AxaHT I'I[)J'IOTI/IHLI ¢ Xopomiee Xopouiee Xopouiee Xopouiee
BITK o5 Zn; ) .
[apameTpeI pHcka: N-NOs; Zn XIIK; Cr ©; NNO; By, | 03 BT
HedTenpOIyIcTH HEe(TEIPOLYKTHI
. VerThe pexn Xopomuee - Xopomee - Xopomee - Cpemmee
cpenHee cpenHee cpenHee
: . N-NOs; BIIK om3
ITapameTpsl pricka: N-NO3; BlIKrom; Zn BIIKyom; Zn N-NOs: BLIKuom; Cr *; penonsy;

XIIK; Zn; ¢enomnsI

He(TenPOTyKThI
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Tabmuna 2 CocTosiHUE YKOIOTUYECKOM YCTOWYMBOCTH BOJHBIX 00BEKTOB PV 3.

Kraccel cocTosIHUS 3K0JI0IrHYeCKOM yCTOfI‘HdBOCTH I10 KOJIOTO-CaHUTAPHBIM

napamerpam
Ne Boaueblii 00BEKT, MHOTrOBOIHEIC TOJIBI MasoBOgHEIE TOBI
/n cTBOP HIT BII HIT BII
[penens Cpen- penens Cpen- Ipenems! Cpen- Ipenenst Cpen-
HHE HUE HUE HUE
1 2 3 4 5 6 7 8 9 10
1 p.AMyJziapb:
1.1 | Tepmes I-110 I I-1II 1 I-1II I I1-1I1 I
1.2 | Tysamyion I-1II I I-1II 1 I-1II I-1I I1-1I1 I-1I
1.3 | CamanbGait I-111 1-11 I-111 I-11 I-111 I[-11 1-1I1 I[-11
o | Pyemosoe [-00 | I-10 | I-I0 | I-11 | I-10 | I-10 | I-1I | I-1I
BOJIOXPAHIJIHIIE
3 | Kamapaccxoe [-mr | I-1 | I-m | I-10 | I-10 | I-10 | I-T0 | I-1I
BOJIOXPAHMIIHUIIE
4 p.Cripapss:
4.1 | Kamp I-1I1 I I-1II I-1II I I-1I1
4.2 | bekaban I-110 I1-11 I-1II 1 I-1II I-1I I1-1I1
4.3 | Yunaz I-1I1 I I-1II I-11 I-1II | I1-1I1
5 p.Yupuuk:
5. | Bemme 1-11 I I-11 I I-11 I 1-11 I
r.l'azankeHr
Hwuxe copocos
5.2 VaKTKM -1 I I-1II 1 I-1II I-1I I1-1II I-1I
Hwmxe copocos
5.3 Ceprenu KCM I-111 I-1I I[-11 I-10 [-111 I I-1I1 [-1I
5.4 | Yunaz I-1II 1-1I I-1II 1 I-1II | I1-1I1 |
6 p.AxaHrapas:
Huxe
6.1 | AxaHrapaHCKOTO I-11 I I-11 I I[-1I1 | I1-1I1 |
BOJIOXPaHUJIUIIA
Huxe
6.2 | Trosa0yTy3cKoro I-11 I I-11 I-10 I-111 I I-11 I
BOJIOXPAHUJIUIIA
6.3 Ycrbe peku I-110 I1-11 I-1II I-11 I-1II I-1I I-1I1 1I

[Ipumeuanue: Knaccol 3K010ruueckoi yCTOMYUBOCTH:
I - crabmiibHOE 6a30BOE COCTOSIHUE;

II - HanpskeHHOE 6Aa30BOE COCTOSIHUE;

III - HapyeHHOE COCTOSIHUE.
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Tabnuma 3 - [TapaMeTpsbl, MPEBHIIIAIOIIME CTAHAAPTHI KA4€CTBA BOJIbI BOJHBIX 00BEKTOB
V36ekucrana (1996-2003 rr.).

OcHoBHbIe napameTpsl npessimatoniie 111K

JUISL BOJIOEMOB

TS

Ne i/t | BojHble 0OBEKTBI |  XO3sIHCTBEHHO- . TSt [puHAaAIEKHOCTD
PBIOOX 03 HCTBEHHBIX
MTUTHEBOTO . OPOILECHUS K BHJIOATY
esnei
BOJIOTIOJIb30BAHHSI
1 2 3 4 5 6
1. P.Amynapbs
- ctB. Tepmes o, XIMK o, H, M, Cu 0 CypxaHIapbHHCKHUH
- c1B. TysamytoH %, CI, SO, o, ®,H, M, Cu,N-NO, | 3, SO Xope3McKHii
' BIK, XK, O.X. oo w R
i .| Z.so0/Z, cr, |® HnN,2Zn CuN-| X, S0, Cr
ctB.CamanOaii 03K, &, XK NO, Hg "Na*, Mg®* Kapaxannakcran
2. 2 A Xope3MCKHid
Tysytonckoe 2, SO47, CI, O, ®d, H, M, Zn, Cu S, SO BWIOAT U
BOJIOXPaHIIUIIIC O.K., XK,
TypkMeHucTaH
3. Xope3McKHid
Kamnapacckoe 2u, 0K, @, ® N 3., SO2 BUJIOAT U
BOJIOXPaHHUIIUILE XK
TypkMeHucTaH
4. Y., SO, CI, Y., SO.%,
ﬁﬁe"gﬁyﬁ;ﬁ‘f“ge OXK. ®,BMK, | ®, M H,2Zn, CuHg| Mg® Cl, | Tpuapame, KKP
AOXPpATILIIIH XK Na*,
5, 3 .| X, 807 Cr, Y., SO,
O Myaxeiil | 03K, @, BMK, | ®,M,H,Zn,Cu | Mg® C, | Tpuapase, KKP
3aJIUB N
XK Na’,
6. i} Y., SO, CI, Y., SO,
O3. Pei6aunii 0., ®, BK, ®, M, H, Zn, Cu Mg?*, Na*, ITpuapanse, KKP
3aJIuB |
XMK Cl,
7. O3epa cucTembl
Cynioune HE MPUTOHA », MM, Zn, Cu HE MPUTOHA Ipuapanse, KKP
8. P. Cypxannapss:
- ctB. llypun O, XIMK O, M, H 0 CypxaHIapbHHCKHIA
- CTB. .
Jixapkypran ®, H, BIK, XK o, M, H 0 CypxaHaapbHUHCKHIA
- ctB. Tepmes 2 D, H, BIK, >, SO, CI .
(yeTre) XK é, N, H “Mg?*, Na* CypxaHaapbUHCKU I
9. P. 3epaBiian
- cpenree o, H, Bk, xnk | M1 Cu, Pb, 0 Hasoniickil
TEUEHUE Cr, Zn
10. | Kylomasapekoe | gy 1 gy ®, M, H, 0 Hasouiickuii
BOJIOXPAHHJIHIIIE
2= N
. Tynaxymrcxoe HeE TIPUTOIHA @, I, Cu 2o, ng' ’ Ci' Hasowulinckuit
BOJIOXPaHIIUIIIEC , Mg, Na
12. Ozepa 20 e
paBoOEPEKbS HE TPUT0/HA d, M 2, 88,4 ’ ql Byxapckui
A , Mg“", Na
MYyIapbu
13. } Y, S04, CI y
O3. Aiinap HE MPUTOIHA D, I , Mgg+’ Na* JIKM3aKCKuit
14. Y SO, CI y
03. Ty3kan HE MPUTOHA o, 11 Mg, Na* JI>KHU3aKCKHit
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1 2 3 4 5 6
2= N

15 O3. ApHacait HeE TIPUTOIHA o, N 2, SCN);+’ Cl JIKU3aKCKUi

16. P. Hapen @, Cu, N-NO, o, I, Cu 0 Hamanrauckuit

17. P. Kapanapbs @, H, N-NH4, Cu o, M, Cu, H 0 AHIMXaHCKAN

18. P. Coeipnapssi:
— BEpXHEE Hamanrauckui,
TEUCHUE ®, H, BIK ®. M, H, Cu 0 depraHckuil
- ot Bexabaga no | ¥, SO,%, CI, @, 2. TamkeHTCKuiA,
Yunaza H, BIK ®, M, H, Cu, Cr 21, SO4 ChIpapbUHCKHUH

19. | Hapsaxcioe BIK, & ®, Zn, H, M 0 TamxerTexuit
BOJIOXPAHHJIHIIIE

20. Yupuuk:
- BEpHEE TEUCHUE BIrK, ®© ®, Zn, H, I 0 TamkeHTCKUi
- cpeaHee ®, Zn, H, I, N- N
TeueHme BIK, XIK, ¢ NO,, N-NH; 0 TamkeHTCKHi
- HIDKHEe BIK, XK, @, ®d, Zn, H, N, N- 0 TatKeRTCKHil
TEYEHHE H, Hg NH4, N-NO,

91, | Axamrapanckoe | gy gy | @ H T Cu, Zn, N- 0 TamxerTexuit
BOJIOXPaHIIUIIIC NO,

22. P. Axanrapan:
- Bepxrice ®, XIK, BINK ®, H, N, Cu, Zn 0 TamKeHTCKHit
TeueHne
- CpeitHee o, XK, BIK ®,H, M, Zn, Cu, , 0 Tamxkenrckuii
TEYEHHE N-NO,
- HmKHES o, xnk, sk | ® HML.2n, Cu, N- 0 Tamerrrexuit
TEUCHHE NO2

23. | Tamxentckoe ®, XK, BMK | ®, H, M, Zn, Cu, Cr 0 TammkerTcku
BOJIOXPAaHHUITAIIE

[Tpumeuanus: @ — penonsr; XITK — xumudeckoe notpedienne kucinoposa; BITK — Onoxumudeckoe
notpebnenne kucnopoaa; H — neprenpoayktsr; I1 - mectumuner; N-NO, - a3ot HutputoB; N-NH,4 - a3oT
ammonus; O.K. - obmas sxecTkocTs; Na' - HOH HATPUS;, Y., - MUHEPATH3AIHS; Mg2+ - noH maruus; CI -
HOH XJI0pa; Zn - uuHK; Cu - meab; Hg — pTyTh; Cr - Xxpom.

VIIK502.654(262.83)

PA3PABOTKA HOPMATUBOB KAYECTBA BOAbI A51A1 OLEHKN
SKOJNNOMYECKOUN YCTOUYNBOCTU BOAHbLIX OB BbEKTOB
Y3BEKUCTAHA

Hukoaaenko B.A.
(CAHUNMPU um. B.J1. XKypuna)

MI/IHepaJH/I?.aHI/ISI MMOBCPXHOCTHBIX BOJ V30ekucrana SBISIETCS OAHUM U3 BaKHEHIITUX
mokaszaTelneil WX MPHUTrOJHOCTH I  XO3SMCTBEHHOTO BOJIOINOJIB30BAHUS M KPHUTEPHEM
(GyHKIMOHHPOBAHUS OMOLIEHO3a B PA3JIMYHOI 1O COJIEHOCTH BOJHOM Cpee.

dopmupoBaHUE CIIOKHOW THUAPOrpadUYecKOr CETH W3 NPUPOAHBIX M HCKYCCTBEHHBIX
BOOAOTOKOB W BOAOCMOB, BO3SHUMKHOBCHHC AHTPOIIOTCHHBLIX IMOTOKOB XHMMHYCCKHX BCUICCTB Ha
JOKaJIbHOM, 0acCeiHOBOM M PErHOHAJIBHOM YPOBHSX OOYCIOBWIIM M3MEHEHHE JKOJIOTHYECKOTO
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COCTOSIHUSL M XO3MCTBEHHOI'O KauyecTBa BOJbI NPAKTUYECKU BCEX BOJHBIX O00BEKTOB OacceiiHa
Apasibckoro Mops.

AHanu3 nepBUYHON MH(OPMAIMH IO COJIECOIEPKAHUI0 BOJHBIX 00beKTOB PY3 mo3Bomn
BBISIBUTh 3aKOHOMEPHOCTb UX PAaCIOJIOKEHUs € yueToM (pU3nKo-reorpapuyeckoil 30HaIbHOCTH U
CTETICHH BO3/CHCTBHSI AHTPOIIOTCHHBIX BOJOXO3SMCTBEHHBIX (DAKTOPOB. YCTAHOBJIEHO, YTO
BOJOTOKHM, pAaclOJOKE€HHble B 30HE (OPMUPOBAHMS CTOKA, IOJBEPrarTcs HEOOJbIIOMY
AQHTPONOTEHHOMY BJIHMSHHIO, ITO3TOMY HMMEIOT Ci1abo- M cpeaHeMHHepaan3oBaHHbIE BoAabl. [lo
Mepe CHM)KEHHUs aOCOJIOTHBIX BBICOT MUHEpalM3alMs BOJ BO3pacTaeT. OTO CBS3aHO C
MHTEHCUBHBIM IOTPEOJIEHUEM CTOKa pPEK IpPEXJIe BCEro Ha HYXAbl CEJIbCKOTO XO03sicTBa U
yBEJIMUEHUEM aHTPOINOIeHHbIX HAarpy3oK Ha peku - cOpocaMH B HHUX BO3BpPATHBIX
BBICOKOMUHEPAIN30BaHHbIX BOJA. Tak, pacyeT KOJIMYECTBA COJIM, MEPEHOCUMOU JpeHaKHbIMU
BOJIAMH, 1OKAa3aJ, YTO Y4acTOK p. AMynapbs Mexay HypekckuM BoJOXpaHWIHILEM U MECTOM €€
ciusHuA ¢ p. Baxm nomyuaer okono 8,5 MiH. T coneil exerogHo, a p. Ilsumx — no 0,8 miuH. T.
Ha yuactke peku wmexay wmectoM ciausHus pek Baxm u [laampx u  TysamyroHCKuM
BOJIOXpaHWJININEM B Hee cOpacwiBaeTcs 10 16,5 muH. T coneit. Hike Bomoxpanmnmuma TysmyroH
B PEUYHYIO BOJly JOMOJHUTENBHO nonagaer eme 1,6 maH. T coneit [1]. B p. Ceipaapss exeroaHo
copaceiBaetcst oT 10 10 14 MIIH. T coneil.

B nacrosimiee Bpems uppuraloHHas cucreMa Y30ekucTaHa BkitouyaeT B ce0a 320 ToIc.
KM OpOCUTEIBHBIX M KOJUIEKTOPHO-IPEHaXHBIX KaHanoB. CenbCKOe XO35HUCTBO HCIOJb3YET
6o1ee 80% Bcero oobema Bojo3abopa. Uucino 4acTHBIX PEepMEPCKUX XO3SIHCTB AOCTUTIIO 82 ThIC.
B 2002 r. Obu10 pecTpyKTypu3upoBaHO 83 MIMPKATHBIX X03siicTBa, a B 2003r. - eme 177 [2]. B
MEPCIEKTUBE B CBSA3HM C POCTOM IUIOLIAM OPOLIAEMbIX 3€MEJb U, COOTBETCTBEHHO, YBEINUYEHUEM
00BeMOB cOpoca BO3BPAaTHBIX BOJ CIEAYET OKUIATh yBEIMUYCHUS aHTPOIOTCHHON HArpy3Ku Ha
BOJIHBIC HCTOYHUKH. M3 BbIIIECKa3aHHOTO, CTAHOBUTCS OYEBHUJHBIM, YTO JJs JOCTHXKEHUS
CTaOMIBHOTO OO0ECIeUYeHNs KauyeCTBEHHOH BOJOM BCeX BOJOMOJIB30BATENICH M COXpaHEHUS
YCTOWYMBOTO 9KOJIOIMYECKOI'0 COCTOSIHUS BOAHBIX 00BEKTOB HEOOXOAUM 3KOCHUCTEMHBII MOIXO0]
K peUmeHuro NnpoOJieMbl OXpaHbl BOIAHBIX HCTOYHUKOB OT 3acoyieHus. Pemenue »To
KOMIUIEKCHOM mpolsieMbl TpeOyeT pa3paboTKH CTaHAApTOB (HOPMATUBOB) IO COJEP’KAHUIO
coJIel B BOJOTOKAxX M BOJOEMAaX, KOTOPbHIE MO3BOJIAT ONPEAEIATh COJIEBOM MOPOTr JOIMYCTUMOrO
AHTPONOT€HHOT'0 BO3EHCTBHUS HAa BOJIHBIE OOBEKTHI.

[IpoBeneHHBIE B 3TOM HANpPaBJICHUH HCCIEAOBAHUS MO3BOJIMIN pa3padboTaTh HOPMATHUBEI
KauecTBa BOJbI II0 MHUHEpalu3allUM M Ha HMX OcHOBe co3naTh «Kiaccupukauuio oneHku
HKOJIOTHYECKOTO COCTOSIHHSI BOJHBIX OOBEKTOB Y30€KHCTaHa MO0 MHHEPATH3AIUU BOJBI»
(Tabnuna).

JlanHast Kiaaccu(UKanus BKIIOYAET 5 KIACCOB M TO3BOJISET OICHHBATH IKOJIOTHUECKOE
coctosinue (OC) pek Mo COJIEHOCTU BOJIbI HA Pa3IUYHbIX €€ ydyacTKaX (OT BEPXHEIo JI0 HUXKHETO
TEUEHHS), a TAKXKE 03€p PA3IUYHOrO0 THUMA MUTAHUS (PEYHOrO, IPEHAXKHOTO, CMEIIAHHOTO) H
BOJOXpaHWIMIL. B kauecTBe mpumepa Ha puc.l mokaszaHbl 3HAUEHHMs MHUHEpalIM3alUd BOJ B
maznoBoHbIe Toibl (2000-2001 rr.) u ycraHoBneHHble HOpMbI DC 10 NPOTSHKEHHOCTH pek PY3.

VYuursiBas, yTo 9C BOAHBIX 3KOCHCTEM CBSI3aHO C COCTOSHUEM UX YCTONYMBOCTH, HAMHU
Takke pa3zpaborana “Knaccudpukanus s3KoI0rndeckoit ycroitunBoctu (3Y) BOAHBIX 0OBEKTOB 1O
MUHEpalu3aluu BOJbI’, BKIIOUawomas 3 kiacca coctosHuil. Boauele o0bekThl [-ro u Il-ro
kiaccoB DC coOTBEeTCTBYIOT cTabunbHOMYy OazoBomy (I-ii kmacc DVY); III-it kmacc OC -
HanpspkeHHoMy 6OazoBomy (II-oit kmacc 3OVY); IV-it u V-ii kmaccst OC — HapylieHHOMY
cocrosiauto DY (III-i1 kmacc DY).

JUis TOJTHOW OLEHKH COJEHOCTH BOJHBIX OOBEKTOB PEKOMEHAYETCS MCIOIb30BaTh
MOCJIeIOBATEIFHO TpH pa3paboranHble Kiaccupukanuu: “Kiraccupukauio BOJTHBIX OOBEKTOB
mo creneHu cojeHocTd Boawl” [3]; “Kmaccudukanuio OLEHKH SKOJIOTHMYECKOTO COCTOSHUS
BOJHBIX OOBCKTOB IO MHUHEpanu3anuu BoAsl” u “Kiaccudukanuio ypoBHEH 3KOJIOTHYCCKON
YCTOWYMBOCTH BOJIHBIX OOBEKTOB 110 MUHEpaJIU3alK BOAbI . J{s OLIEHKHM XMMHUYECKOI'0 COCTaBa
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BOJI PEKOMEH/YETCSI MCIOJIb30BaTh pazpaboTannyro O.A. AnexkuabiM “Knaccupuranuio BOIHBIX
00BEKTOB IO HOHHOMY cOCTaBy” [4].

Hcnone3ys Beimeyka3annbie “Kimaccudukamnmm...” mpoBeieHa OIIEHKAa COJICHOCTH, HOHHOTO
CcOCTaBa BOJ U DKOJIOTMYECKOTO COCTOSHHUS BOJOTOKOB M BOJOEMOB Y30ekucrana 3a 1998 - 2003
IT., IO JJAaHHBIM IPOBOAMMOIO MOHMTOPHMHIra KadecTBa BoJ IpoBoaumoro I'nmasruzpomer PY3 u
PEKOTHOCIMPOBOYHBIX ruapoxumuueckux uccinenopanuii CAHUWPU. IlonyuenHble pe3ynbTaTsl
MOKa3ajld HEOJHOPOJAHOCTH COJIEBOI'O COCTaBa IOBEPXHOCTHBIX BOJ B PAa3JIMYHBIX (U3HKO-
reorpaguuecKux 30Hax U B pa3InyHble NEPUOBI FOJa.

Conenocts Boabl p. AMygnapbs Mexnay crtBopamu «Tepmes» u «Kbi3puigxap» B He
BEreTallMOHHBIM  MEepUOoJ M3MEeHsJach OT 2-ro  Kjacca (IpecHsle BOAbI) 10  5-TO
(cmabocosioHOBaThIE BOJBI), a B BEre€TAllMOHHBIH — OT 2-r0 10 4-r0 KJaccoB (OYEHb
cnabocononoBatbie BoJbl). ConeHocTs Boabl p. CypxaHAapbs MeXAy BEPXHMM U CPEIHUM ee
TeUeHHEeM KoJjiebanach B mpeneiax 1-ro (oueHb MpecHbIe BOABI) — 3-r0 (YMEPEHHO IMPECHBIC
BOJbI), @ B HWJKHEM TE€YEHMM — B Ipelenax 3-ro — 5-ro kiaccoB. Bonoems! Ilpuapanes umenu
OOJBIIMIA JHANa30H COJEHOCTH BOJ - OT 3-ro 70 7-r0 (CHJIBHO COJIOHOBATHIE BOJBI) KJIACCOB.
ConeHocts BOABI pek M BojoxpaHwiuu] OacceitHoB Kamkanapsu u 3apadumana Onuska K
takoBoil p. Cypxannmapes (2-ii — 5-i knaccel). bonee BbICOKYIO cojieHOCTh (OT 4-ro 10 7-ro
KJlacca) UMEJIM BOJbl HPPUTAallMOHHO-COPOCOBBIX 03ep OacceifHa p. 3apadiaH U npaBoOepex bs
p. Amynapesi. Boga BomoeMoB u BOoIOTOKOB Oacceitna ChIpapbu MMella MEHBIITYIO COJICHOCTD,
4yeM TakoBbIX OacceilHa Amynapbu. Boma mputokos p. Celpaapes oTHOcmiach K 1-my — 3-my
KJlaccaM, a caMoil peku oT ctBopa «Kanp» 10 ctBopa «UnHa3» B HE BEr€TallMOHHBIN MEPUOJ - K
3-my — 4-My, a B BEr€TallMOHHBIN - KO 2-My — 4-My KJlaccam.

Ozepa ApHacalickoil CHCTEMBI UMEIH BOJIY 3-TO — 7-TO KJAccoB coljieHocTu. HambOoiee
COJICHBIE BOJBI OOHApYKEHbI B 03epax Ty3kaH u Aiinap (6-i1 — 7-i kiacchl B HE BereTallMOHHbIN
nepuo, 5S-it — 7-i1 — B BET€TAIlMOHHBIN).

[lo wuppuranMoOHHBIM KaHallaM TPAHCIOPTHPYETCS BOJAa C pPa3jIM4YHON CTENEeHbIO
cosieHocTu. KaHanel, pacnonoxxeHHsle Ha NOAKOHTpodabHbIX BYUC Tepputopusx, paznenstorcs
[0 clenyomuM KiaccaMm cosneHoctu: Ha tepputopun YCMC Ha teppuropun depranckoi
IoJMHBI 10 ycThsi bonbioro @epranckoro, Auauxanckoro u FOxuno-depranckoro kaHaioB 2-
ro — 3-ro u B UX yCTbeBOU 4acTu - 4-ro; Hapein-Kapanapsunckoro u Hapbsin-CelpaapbUHCKOTO
BYUC — 2-ro — 3-ro; B yctheBoil yactu Cepepo-Depranckoro kanama — 4-ro; Celpaapbs-
Coxckoro — 3-ro — 4-ro; Uupunk-AxaHrapaackoro — 2-ro — 3-ro; Huxuecblp1appuHCKOro - 3-ro
— 4-T0, HO B MAJIOBOAHBIE MEPUOAHI - 5-T0; 3apadmmanckoro u Amy-CypxaHckoro — 2-ro — 4-ro;
Awmy-Kamkagappuuckoro — 2-ro — 3-ro; Awmy-byxapckoro — 3-ro — 4-ro u
HuxHeamynapbuHCKOTO — 3-T0 — 5-T0 ¢ npeoOiaganueM 4-ro KiIaccoB.

CoJleHOCTh Ka4yeCTBEHHOM Il OpOLICHUS CEJIbCKOXO3SMCTBEHHBIX KYJIBTYpP BOJIBI
cootBeTcTBYeT 1-My — 3-My kiaccam (o 1000 mr/m). Kak BHAHO W3 NPUBEICHHBIX JaHHBIX,
TpaHCIOPTHpYyeMasi 110 KaHajlaM OpOCUTEeJIbHAas BOJa HE Be3/le COOTBETCTBYET 3TUM I1OKa3aTelsiM,
YTO MPUBOJUT KaK K 3aCOJEHHUI0 OpOIIAEMBIX 3€MEJlb, TaK W K CHI)XEHHUIO YPOKalHOCTU
YYBCTBUTEJIbHBIX K COJISIM CEJIbCKOXO03UCTBEHHBIX KYJIBTYP.

[To monHoMy coctaBy Bojaa p. AMylapbs HEOAHOpOAHA. B BepxHeM TeueHHH B HE
BEreTallMOHHBIM MEepHOoJl MAJOBOJHBIX M MHOI'OBOJHBIX JIET BOJAa OTHOCHJIACh K CYJIb(paTHOMY
KJIaccy, KaJbLIUEBOW M HATPUEBO-KAJIbIMEBON IpyINIE; B BEr€TAIIMOHHBIA NEPHOJ MaJOBOJHBIX
JeT - K I'MApoKapOOHAaTHOMY M CyJb(aTHOMY M K CYJb()aTHO-TMIPOKapOOHATHOMY; B ATOT K€
MepPHOJ MHOTOBOJHBIX JIET - K CyJbpaTHOMY Kiaccy. [Ipu 3ToM rpynma Boabl Obljia OAMHAKOBOU
— KaJlbLMeBOH. B cpeHeM TeueHMH peku MOHHBIM COCTaB BOJIbI COOTBETCTBOBAN CYJIb(aTHOMY U
XJIOPUIHO-CYIb(AaTHOMY KJIaccaM M KaJbIIMEBOW, KaJIbI[MEBO-HATPUEBOIN W HATPUEBOM TpyIIIaM.
Tun BoObl Kak B BEepXHEM, TaK W B HUIKHEM TEUCHMHM pPEeKHU Obul oauHakoBbIi — II-oi,
XapakTepuzyemsbiii cooTHomenneM w#HoHoB HCO; < Ca2++Mg2+<HC03'+SO42+. B HuxHeMm
TEYEHUH PEKH KJIacC BOJIbl IOCTOSHHBIA — CyJIb(DAaTHBIN ¢ mpeBaJIMpOBaHUEM HATPUEBOM I'PYIIIBI.
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B BereramumonHbIii mepuon oOHapykuBaiach cyibarHo-kambinueBas Boma Ill-ro tuma (CI°
>Na+). OnHako B pa3iHyHbIE O BOAHOCTH rojbl ipeodnanan [1-i Tum BobL.

B Bomoemax HOxxnoro Ilpumapanbss MOHHBIA COCTaB BOJbl XapaKTEPU30BAJICS TpeMs
KJlaccaMu: CyJb()aTHBIM, CyIb(QaTHO-XJIOPUIHBIM W XJOPUIHBIM W OJIMHAKOBOM TIpynmon —
HarpueBo. [lpu sTom mpeobmaman [-oil Tunm Boxmbl W nume B peakux ciydasx — [II-ii. B
BEpPXHEM M Cpe/lHEM TeueHuu BoJa p. ChIpAapbs OTHOCWIACH K CYJIb(aTHO-TUAPOKAPOOHATHOMY
U cynb(paTHOMY KJIacCy W pa3IMYHBIM IpyIIaM: KaJlblUEeBOH, KaJlbINEBO-MarHUEBOH, MarHUEBO-
KaJIbLIUEBOM, KaJbI[ME€BO-HATPUEBOM M HaTpHeBO-MarHueBoil. Tum Boabl BO BCE MEpPUOJbI ObLI
nocroaHHbii — IlI-oii. Boma p. Uumpyuk OT BEpXHEro TEUEHUS [0 YCTbSl OTHOCHIIACH K
rUIpoKkapOOHATHOMY KJIAaCCy W TpYyIIE KalblMs, a B YCTbe PEKU - K I'MAPOKapOOHATHOMY MU
CyJIb(paTHOMY KJIIACCy W KaJIbI[MEBOM, KaJIbI[MEBO-MAarHUEBOW M HATPUEBOU rpyrimaM. THm BOIbI —
II-o#i. Boga mppuraiimoHHO-cOpOCOBBIX 03€p IpaBoOepekbs AMyIapbu COOTBETCTBOBAJA TPEM
KJlaccaM: cyib(paTHOMY, CyJIb()aTHO-XJIOPUIHOMY U XJIOPHUAHO-CYIb()ATHOMY M OTHOCHIIACH K
pa3iIM4yHBIM TpyNIaM: MarHueBOW, HAaTPUEBOM, MAarHMEBO-HATPUEBONM M HATPUEBO-MAarHUEBOM.
Tun Boas — II-oi1, pexe HI-i.

Mexay CTENEHBIO COJIEHOCTH BOJbI M CONEPKAHUEM B HEW I'JIaBHBIX MOHOB CYILECTBYET
OTIpe/ieNIeHHass 3aBHCHUMOCTh. B BOAHBIX 00BEKTaX, OTHOCAIIMXCS K l-My Kiaccy COJEHOCTH,
NpEeBAIUPYIOT T'MApOKapOOHATHbIE AHMOHBI M KaTHOHBl KalblMs; KO 2-My Kjaccy —
rugpokapOoOHaTHBIE, CyNb(aTHbIE aHUOHBI U KATHOHBI KAJIBIIH, MarHus; K 3-My -5-My KJiaccaM -
cyib(daTHble AaHUOHBI M KAaTUOHBI KalbIMs, MarHus, HaTpus; K 6-My — 8-My Kiaccam -
cynb(aTHbIE, XJIOPUIHbIE AHHOHBI U KATHOHBI HATPUS U MarHus.

Onenka crteneHn DY 1O COJIGHOCTHM OCHOBHBIX peK Y30ekucraHa IoKaszajia
HEOJHOPOJHOCTh HX COCTOSHUSI Kak IO MPOTSKEHHOCTH, TaK M IO TOoJaM C pas3IMuyHON
00€eCIeYeHHOCThIO CTOKA.

Pexa Amynapes xapakrepuszoBanachk [-m — III-m knmaccamu ypoBHeit DV, T.e. cocTosiHuE
BapbupoBango oT crabunbHoro (CBC) u HampsbkenHoro 6azoBoro (HBC) no napymenHoro
cocrosiuust (HC) DV. Ilpu sTOoM B BepxHEM TEUYEHWH B MHOTOBOJIHBIE TOAbI DY pekH
cootBercTBoBana CbC u HBC, a B manoBogusie roast — CbC, HBC u HC. B cpeanem (ctBOp
«Tepmes») u HuxHeM (cTBOp «CamanOaii») TEYEHUH PEKH B Pa3IUYHBIE TOABI 00ECIEYCHHOCTH
CTOKa HaOJI0Ja10Ch HApyLIEHHOE cocTosiHue DY.

Pexu Cypxangapss, Kamkanapss u 3apadiian B BEpXHEM TEUEHUU OTHOCHIIUCH K [-My U
[I-my knaccam, B cpeanem — ko II-my, IlI-my, a B HMKHEM — npeumyiiecTBeHHO K [II-my kmaccy
coctosiHui DVY.

Pexa Cplpmappsd Kak B BEpPXHEM, TaK MU B CPEJAHEM TEUEHHHM B MHOIOBOJHBIE OB
xapakrepuszoBasiach [-m — III-m knaccamm yposHeit OV, a B manoBogubie — II-m — II-m
kinaccamu. Ee nputoku — pexu Hapsin um Kapapapes B mnpepenax rpaHuil pecnyOiaukd B
MHOT'OBOJIHbIE I0/ibl OTHOCUIachk K [-My u II-my knaccam ypoBHeit DY, a B ManoBoaHble — Ko 11-
My u [II-my knaccam.

[TpaBoGepesxubie TpUToKU p. Cripaapbs — peku Yupuuk u AxaHrapaH OLEHUBAIOTCS [-M —
III-m knaccamu ypoBHel OY. B BepxHem teueHun 3tux pek Y usmensuiacs ot CbC no HBC, B
cpennem u HUKHeM TedeHun — oT HBC no HC.

Bo Bcex wuccienyeMblX BOAOXPaHWIMILAX, TAaKKe KaK M B MNHUTAOLUX HMX peKax,
coctostnue OV wu3mensnace B npeaenax I-ro — Ill-ro xmaccoB. B JlayTkynbckoMm,
MexnypeuenckoM, IOxnHocypxanckoMm, I'mccapckom, Tanmumapmxanckom, Karrakypranckom,
Kyromazapckom, YapBakckoM H AXaHrapaHCKOM BOJOXpaHMJIMIIAX DY XapaKTepu30Bajach
nsyms coctosiHusaMu: CbC n HBC. B npyrux Bomoxpanwmmax: TysmyroHckoM, Kanapacckom,
Vukb3bickoM, Yumkypranckom, IlaukamapckoMm, TanumapmxaHckoMm, ypoBHed OV
n3meHsnuck oTr HBC no HC.

Hppuranmonno-cOpocoBbie o3epa mpaBoOepexbs p. Amymapes u o3epa Ilpmapanbs
ouenusarorcs [-m — I1I-m knmaccamu yposnel OV ¢ npeBanuposanrnem HbC u HC.
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Takum o0pa3oMm, DJKOJOTHMYECKash OIEHKa BOJHBIX OOBEKTOB Y30€KHCTaHa II0
YCTaHOBJIEHHBIM HOpPMaM COJIEHOCTH BOJbI IIOKa3aja, YTO BCE OHU HYKIAIOTCS B 3aILUTE OT
Harpy3kKku BO3BpAaTHLBIMHU BOJaMH C OpOIIACMbIX HOJIef/'I, 0Cc00EeHHO PEKN B CpCAHCM W HHUIKHEM
Te4eHUH M BojoeMbl. OmnpeneneHue od0bema cOpPOCOB KOJIEKTOpHO-ApeHaxHbIX BoJ (K/IB) B
JOJDKHO TIPOBOJUTBHCS C Y4YETOM pa3padOTaHHBIX HOpPMAaTuBOB. Ha coBpeMeHHOM ypOBHE
OCHOBHbBIE BOJIOOXPAHHbBIE MEPONPUATHS JOJKHBI ObITh HANpPaBIEHbl HAa W30JSALUI0 BO3BPATHBIX
BOJ OT peK u Bogoxpanunuml. [Ipu 3ToM 1o mpaBoOepexpro p. AMyAapbs CIeIyeT MPOIOJDKUTh
CTPOUTENILCTBO OTBOJSIIETO0 BO3BpaTHbIE BOJABI TpakTa. B OacceifHax Ipyrux pek HeoOX0AUMO
orBoauTh KJIB B mppurannoHHO-cOpOCOBBIE 03€pa, MPEACTABIAIONINE COOOW HMCKYCCTBEHHBIE
BOJIHBIE 3KOCHCTEMBI, C HCIIOJIb30BAaHMEM HX JJIs PbIOOXO3SHCTBEHHBIX IeJIed M B KayecTBe
MpUOEKUIIA JUIsl TIEPEISTHBIX MTHII.

JINTEPATYPA:

1. Hocupos H.K., Myprazoes Y.U. ['maposkonorndeckue mpoodieMpl, BOZHUKAIOIIUE TIPH
yIPaBICHUU BOJIHBIMH pecypcamu pecrnyOyiuku Ta/pKMKHCTaH M WX OICHKAa B CBS3U C
Ha0II0JaeMbIM U3MEHEeHUEM KimMata B LleHTpanbHO A3uu // DKomorudeckas yCTOWYHUBOCTh U
MEepeIoBbIC TMOJXOJbl K YIPABICHHIO BOJHBIMH pecypcamu B OacceliHe ApajbCKOro Mops
(LlenTpanpHOa3uar. MexayH. Hay4.-nipakT. KoH). WATER@ECO, ALMATY, 2003. - C. 398 —
401.

2. JlxananoB  A.A. MoguepHu3anusi CHUCTEMBI  BOJIHOTO  XO3SMCTBA, CHCTEMBI
BOJOTIOJIB30BAHUS JIJIsl CEIbCKOXO03SUCTBEHHBIX M MPOMBILIUICHHBIX HYXK] // Te3uchl HOKII. Hayy.-
npakt. KoH(p. «IIpobmembl co3maHus accolManuii  BOJOIIONB30BATENICH U Iepexoaa K
ruAporpaguyeckoMy MPUHLUIY YIPaBICHUS BOJHBIMH pecypcamMH IMpu pedopMupoBaHUU
CEIBCKOT0 M BOJHOTO X03stiicTBa PeciyOnuku Y36ekuctan». TommkeHt, 4 — 5 nexadp, 2003 iiw.

3. Huxonaenko B.A. MeToasl OLEHKM KadecTBa BOIBI B BOJHBIX OOBEKTAX, HX
COBEPIICHCTBOBAHHEC W CHCTEMa KOHTPOJISI // DKOJIOTHYECKas YCTOWYMBOCTh W TIEPEIOBBIC
MOAXOAbl K  YHOpPaBICHUIO BOAHBIMH pecypcaMu B  OacceiiHe  ApallbCKOTO  Mops
(LlenTpanpHOa3uar. MexayH. Hay4.-nipakT. kKoH). WATER@ECO, ALMATY, 2003. - C. 319 -
331.

4. Anexun O.A. OcHoBbl runpoxumud. - JI.: 'uagpomereonsnar, 1970. - 443 c.

-353-



Erh
1600
1don |
10 |
1oon |
Eon |
Li0]

CeIp A3pEA

Errix

1400

Kawkagapea

1

i

CUpLIHOIpLA

IIpumeuanns:

Oxonoruueckoe cocrosinue (IC) mo Kiaccam:

xopoliee;

I - - - - BoIcOKOE; II -

- ...

.cpennee (yIOBIETBOPUTEIHHOE);

- IIJIOXO¢E.

v
Y4acTKH 0 TEYEHUIO PEKH:

>

IV - auskoe

3 - HIKHEE

1 - BepxHee; 2 - cpenHee;
- HEBETETAIIMOHHBII NTEPHOL;

- BEr€TallMOHHBIN IIEPUOL;

Erh
16m |
1am |
1zm |
000 |
Bon |
£
amn - 4L - -

Thmynapea ?

Errix
1600

1400
12m |
1o
1L
1T

400 F

g

I T

il

Erix
1600
4o |
1
looo
[
o0
400
200

0

LEaHrapaH

Errix

1600

5

L
!

i
b

1600 |

1400 |

10

loon |

;LI

o

400
200

jepadwan

1

Pucynok - 1 MakcumanbHast 1 MUHUMalIbHas MuHepanu3anus Bojasl (2000 - 2001 rr.) u HopMbl

9KOJIOTMYCCKOI'0 COCTOAHUA IO MPOTAKECHHOCTU PEK V30ekucrana.

-354-



Taboauna 1 - Knaccupukanus OeHKH 3K0JI0rH4eCKOro COCTOSTHUA BOAHBIX 00beKTOB PY3 10 MUHepaan3annu BOAbI

Ornenka Y4acTKH peK 0 TEUEHHIO M KPHTEPHH [UIsi MHHEPATH3AIMH BOJIBI, MI/IM’
Kitace 3KOJIOTUYECKOIO KpynHeie pexku CpenHue peku Mauble pexu
COCTOSIHUSA Bepxuee Cpennee Huxuee Bepxnee Cpennee Hwxuee Bepxuee Cpennee Huxnee
1 2 3 4 5 6 7 8 9 10 11
I OtinyHOE <400 <600 <800 <300 <400 <500 <200 <250 <300
II Xopomee 400 - 500 600 -700 | 800-1000 | 300 -350 400 - 500 500 - 600 200 - 250 250 - 300 300 - 350
I Cpennee 500 - 600 700 - 800 110505)0_ 350 - 400 500 - 600 600 - 800 250 - 300 300 - 350 350 - 400
v [Inoxoe 600 - 700 800 - 900 125(%)0_ 400 - 450 600-700 | 800-1000 | 300-350 350 - 400 400 - 450
)\ Ouenp m10X0€ > 700 > 900 > 2000 > 450 > 700 > 1000 > 350 > 400 > 450
MpogomkeHne Tabnuupl 1
UC o3epa Oszepa Bonoxpanunuia
Kiace Byxapckoii IIpuapanbs Kanapac, Tanu-
oOnactu I Tun II Tun 11 T Tysamyton VKU MapKaH Maukamap | Humkypran | Kyiomasap | Tynaiyns
1 12 13 14 15 16 17 18 19 20 21 22
I <2000 <800 <1500 <2000 <600 <600 <400 <500 <400 <700 <1500
2000 - 1500 - 2000 - 1500 -
II 3000 800 - 1000 2000 3000 600-700 | 600-700 | 400-500 | 500-600 | 400-500 | 700-800 2000
3000 - 1000 - 2000 - 3000 - 2000 -
III 4000 1500 3000 4000 700 -800 | 700-800 | 500-600 | 600-700 | 500-600 | 800 -900 3000
4000 - 1500 - 3000 - 4000 - 3000 -
v 5000 2000 4000 5000 800-900 | 800-900 | 600-700 | 800-1000 | 600-700 | 900-1000 4000
\ > 5000 > 2000 > 4000 > 5000 >900 > 900 > 700 > 1000 > 700 > 1000 > 4000

[Ipumeuanue: 1 - Kpynnsie pexu: AMyzaapss, Celpaapbs;

2 - Cpennue pexu: Cypxannapbs, Kamkanapes, 3apadman, Unpunk, AxanrapaH;

3 - Mansre pexu: Ilckem, Hapein, Kapanapss;

4 - IC o3epa: uppuUraifuoHHO-COPOCOBEIE 03€pa;

5 - Osepa [puapanss: [ Tun: npeBanupyer peuHoe nutanue: JlayTKyabckoe BIXp, Peioaunit m MyiiHakckwii 3amuB, [lymanak, Makmankyiib;
II Tam: mpeBanupyet cMemrannoe nuTanue (peanoe u K/IB): Kapamkapckas cucrema, Jxunteipoac;

III Tun: mpeBanupyet nutanue KJIB: O3epa cucremsr Cynoube.




