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KOUJAXO BAPOU MYAJVIMOOHU
Maya/uIan WIMi-aMaann «3axupaxomn o0H, JHepreTHKa Ba IKOJIOTH»-H
HNucTuTyT Macbajiaxom 00, THpOIHEPreTHKA Ba IKOJIOTHSAH

AkajeMusid MULTHA WIMX0H ToYnkucToH

Makonaxou uiaMue, ki 6apou Hamp 6a Mavyajia MeIHUXo1 Merapaasi, 0osa 6a tana-
00TH 3epuH YaBOOIy OOINaHA: a) MaKoJan WM 0051 00 Ha3zapAOoITH TadaboTu MyKap-
papHaMyaau Mayajuia oMoja rapauaa 6omam; 6) Makoia 0051 HATUYAW TaAKUKOTH WM
Oo1ma ; B) MaB3yu MakoJa 0osi 6a sike a3 caMTXOW WIMHMH Madajia MyBo(UKAT HAMOSII.

Makonaxoe, K1 Aap MAaTHU OHXO MaBOJU IUrap MyauiudoH 6e oBapaaHU UKTUOOC HcC-
tudoaa mynaana, 6a 6appacuu MapXxuiaxou HaBOATH MENTHUXO0/ HAMerap/aH Ba UH T'yHa
MakoJ1axo aap Mayayuia 6a 4o pox /10/1a HaMelIaBaH/I.

Tamabot HucOaT 0a TaXUAU MAKOJIAXOU UJIMM:

Mathau makosa 6osa gap popmatu Microsoft Word omona rapauaa, 6o xypydu Times
New Roman 6apon maTHXOM pycuio aHriuci Ba 60 xypydu Times New Roman Tj 6apou
MaTHU TOYUKHA Taxusl rapauaa, aap MaTH xauyMu xapdxo 14, xomwusxo 2,5 cM Ba ¢ocuian
Oaitau catpxo 6osa 1,5 mMm Gomra.

dopmynaxo, aToMaTXO Ba HUIIOHAXOU Xapdxou O0y3ypruxo 6osi nap myxappupu ¢op-
mynau Microsoft Equation Ba € Math Type (Xypydu 12) Xypyduunit kapaa masasa. TaHxo
oH (opMyaxoe, Ku 6a OH UCTUHO/JI OBap/a IIyJaaH, paKaMry30pi Kap/ja MelaBaHI.

Hakmmaxo, cxemaxo, AuarpaMmmaxo Ba pacMxo 00si] pakaMIy30pit Kapjaa IaBaH]] Ba UH-
YYHUH, OHXO 001 HOMU MapXAUXaHaa AOIITa OOIIaH/I.

Xauymu Makoia 60 popmatu A4 60 HazapaOMTH pyiixaTu agabuétu uctudomamnryaa Ba
agHOoTaTcusaXo a3 10 to 15 caxudapo 6051 gap 6ap rupan.

CoxTtopu Makosa 60511 60 TapTUOU 3€pUH TaxXus rapaai:

1. Uugexcu YK 6apou makoia;

2. Homu makona;

3. Haca0 Ba map makiau UXTUCOp HOM Ba HOMHM najap (HamyHa: Kypoonos H.B.);

4. Homm myaccucae, ki 1ap oH myautud (oH) kopy haboausT MeHaMOsI (SHT), HUIIIO-
HUM MYyaccuca, Iaxp, KAIBap.

MatHH acocuu MaKoJa;

6. Pyiixatn amabuéru uctudoaamyna (Ha kamrap a3 10 Homryii Ba Ha Oemrap a3 20
HOMTYiin afaOuéT WiMi).

7. Homm makoJia, aHHOTATCUS Ba KAIMABOXKAX0 (arap makosia 60 3a00HM TOUYUKA 0O-
1aJ1, aHHOTATCHUS Ba KAIMIBOXAX0 00 3a00HXOU pycHt Ba aHTJIUCH; arap Makosa 00
3a00HU pycHi 60111, AHHOTATCHS Ba KAJIMIBOXAaX0 00 3a00HX0U TOYMKH Ba aHTJINCH;
arap MaxkoJjia 60 3a00HU aHTIIMCHA O0IIa/l, aHHOTATCHS Ba KaJIMIBOXKaX0 00 3a00HX0U
TOYUKH Ba PyCH Taxusd rapaaHi.

8. AHHOTATCHs Jap XauMHu Ha KamTap a3 5-7 caTp Ba KaauaBokaxo a3 5 To 10 Homry
00511 Taxus Kap/a 1aBa/;

9. Jlap oxupu mMakoJjia 60 ay 3a060H (pycit Ba aHIJIMCH) MabJIyMOT Aap Oopau Myautud
(oH) 60 TapTHOM 3epUH HUILIOH JI0/]1a IIaBaJ: Haca®d, HOM Ba HOMHU Tajaap (myppa), 1a-
padau WiIMA Ba YHBOHU WIMM (arap OoIIaH[I), HOMU Myaccucae, Ku gap OH MyaJuiud
Kopy habonusaT MeHaMosi1, Ba3udaun UIIFoJIHaMyaa, TeiedoH, e-mail.

XaHromu ukTHOOCOBapH anabuéTu uctudomairyaa Ba caxudan Mmymmaxxacu oH 00s1 1ap

KaBCH YaXOpKyHYa [ | HuIoH jgoja mapaa. Hamyna: [7, ¢.107], spHe agaduétu Ne7 Ba caxu-
cdau 107.

9,



ITPABUJIA JIJISI ABTOPOB
HAYYHO-NIPAKTHYECKOI0 ’KypHaJa «BoaHbie pecypchl, JHEPpreTuKa U 3KOJI0TUsI»
HNucTuTyTa BOAHBIX NPOOIEM, THAPOIHEPreTHKH M IKOJIOTUH
HauunonanbHoM akagemMuu Hayk TaJKuKHUCTaHA

Hayunble cTarbu, mpeacTaBieHHbIE IS MyOMUKAIlMU B KypHaJle, JOJKHBI COOTBETCTBOBATh
CIEYIOIKUM TPEeOOBaHUSAM: a) HAy4YyHasl CTaThsl JOJDKHA OBITh MOJTOTOBJIEHA B COOTBETCTBUH C
TpeOOBaHUSIMU, YCTAaHOBICHHBIMU KYPHAJIOM; 0) CTaThsl 10JKHA ObITh PE3yIbTaTOM HAyUHBIX HC-
CJIETOBAHUIA; B) TeMa CTAaThU JIOJKHA COOTBETCTBOBATH OJIHOMY M3 HAYUYHBIX HAIIPABICHUH KYyp-
HaJja.

CraTbH, B TEKCTE KOTOPBIX HMCIOIB30BAaHbl MaTEPHUAIIbl IPYTUX aBTOPOB 0€3 LIUTUPOBAHUS, HE
OyayT nepefaHbl Ha JaibHEeHIee pacCCMOTPEHUE U TaKUe CTaTby HEe OyayT TOMyIIeHbI K MyOInKa-
LM B )KypHAale.

TpeboBanus K 0POPMIIEHUIO HAYYHBIX CTATEH:

TekcT cTaTbu IOJDKEH OBITH MOATOTOBNICH B hopmare Microsoft Word, mpudTom Times New
Roman ans pycckoro u anruiickoro Tekcta U Times New Roman Tj ans TamKukckoro Tekcra,
Kenib 14, mosst 2,5 cM co Bcex CTOPOH, MHTepBal 1,5 Mm.

@DopMyIibl, CHMBOJIBI U OYKBEHHbIE 0003HAYEHHSI BETUYHH JOKHBI ObITh HAOpaHbI B PEIaKTO-
pe ¢popmyn Microsoft Equation unu Math Type (mupudt 12). Hymepyrotcs numib te hopMysibl, Ha
KOTOpbIE UMEIOTCSI CCHUIKH.

TaOnu1ibl, CXeMbl, TUarpaMMbl U PUCYHKH HYKHO CTPYIIIUPOBATH U IPOHYMEPOBATh, a TAKKeE,
UX JIOJIKHBI UMETh Ha3BaHHE.

OO6mweM cTarbu (BKIIIOYAs aHHOTAIUIO U CIIMCOK JIMTEPATyphl) AOKEH OBIThH B mpenenax ot 10
1o 15 crpanun B popmare A4.

CraTbs 10JKHA UMETh CIEYIONIYIO0 CTPYKTYpPY:

1. Hunexc YJIK Ha cTarbio MOKHO MOJTYYUTH B JIF000M HaydyHOU OMOIHOTEKE;

2. HaspaHue cTarbu;

3. ®amunus u uHunMansl aBropa (mpumep: Kypoonos H.b.);

4. Ha3zBaHue opraHusaiuu, B KOTOpoi padoTtaeT aBTop (bl) CTaThH, MOYTOBBIN afpec OpraHu-
3aluu, TOPOJl, CTPaHa;

OCHOBHOM TEKCT CTaThU;

6. Cnmcok ucnojib30BaHHOU JuTeparypsl (He MeHee 10 1 He Oosiee 25 HAaMMEHOBaHUN Hay4-
HOM TUTEepaTyphl).

7. HaszBaHue cTaTbH, aHHOTAIMS W KIIIOYEBBIE CIIOBA (€CJIM CTAaThsi HA TAJKUKCKOM SI3BIKE,
aHHOTAIUSl U KIIIOYEeBBIE CJI0BA O(OPMIISIOTCS HA PYCCKOM U aHIIMICKOM SI3BIKaX; €CIH
CTaThs HA PYCCKOM $I3bIKE, AaHHOTALIMS U KJIIOUEBbIE CIOBA O(OPMIISIOTCS Ha TaIKUKCKOM
Y aHTJIMHACKOM $I3bIKaX; €CIIM CTaThs HA aHINIMKACKOM SI3bIKE, aHHOTAIIHS U KITFOUEBBIE CIIOBA
0 OpMIIAIOTCS Ha TAJKUKCKOM U PYCCKOM SI3bIKaX).

8. AHHOTauums opopmiiseTcs B 00beMe He MeHee 5-7 CTPOK, KJIodeBbIe ciioBa oT 5 10 10 ciioB
WJIH CJIOBOCOUYCTAHUII;

9. B xoHIIe cTaTh¥ HA JBYX SI3bIKaX (PYCCKOM M aHIVIMICKOM) CBeZeHHs 00 aBTOpe (bI) B Clie-
nytomieM nopsiake: MO aBropa (bl) MOMHOCTHIO, yU€Has CTEIIEHb U yUYeHOe 3BaHHe (eCIu
HMMEIOTCS1), HA3BaHUE OpPTraHMU3alliH, B KOTOPOW padoTraeT aBTop (bI), JOIKHOCTH, TEJIC(OH,
e-mail.

[Ipy HUTHPOBAHMU KOHKPETHOTO MaTepuaia CChUIKU YKa3bIBAIOTCS B KBAAPATHBIX CKOOKaX | ].

O6paszeu: [7, ¢.107], 1.e., nuteparypa Ne7 u crpanuma 107.
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RULES FOR THE AUTHORS
of the scientific-practical journal “Water resources, energetic and ecology”
of the Institute of water problems, hydropower and ecology
of the National academy of sciences of Tajikistan

Scientific articles submitted for publication in the journal must meet the following requirements:
a) the scientific article must be prepared in accordance with the requirements established by the
journal; b) the article must be the result of scientific research; c) the topic of the article must
correspond to one of the scientific directions of the journal.

Articles in the text of which materials of other authors are used without citation will not be
submitted for further consideration and such articles will not be allowed for publication in the
journal.

Requirements for the design of the scientific articles:

The text of the article should be prepared in Microsoft Word format, in Times New Roman font
for Russian and English text and Times New Roman Tj for Tajik text, size — 14, fields — 2.5 cm
from all directions, interval — 1.5.

Formulas, symbols and letter designations of quantities must be typed in the formula editor
Microsoft Equation or Math Type (font 12). Only those formulas to which there are references are
numbered.

Tables, diagrams, diagrams and figures must be grouped and numbered, and also, they must
have a name.

The volume of the article (including annotation and bibliography) should be in the range of 10
to 15 pages of A4 format.

The article should have the following structure:

1. UDC index per article;

2. Title of the article;

3. Surname and initials of the author (example: Kurbonov N.B.);

4. The name of the organization in which the author (s) of the article works, the postal address
of the organization, city, country;

The main text of the article;
List of used literature (no less than 10 and no more than 25 titles of scientific literature).

7. Title of the article, abstract and keywords (if the article is in Tajik, the abstract and keywords
are drawn up in Russian and English; if the article is in Russian, the abstract and keywords
are made out in Tajik and English; if the article is in English, abstract and keywords are
drawn up in Tajik and Russian).

8. Annotation is drawn up in the amount of at least 5-7 lines, keywords from 5 to 10 words
or phrases;

9. At the end of the article, in two languages (Russian and English), information about the
author (s) in the following order: full name of the author (s), academic degree and academic
title (if any), name of the organization in which the author (s) works, position, phone,
e-mail.

When citing specific material, links are indicated in square brackets []. Sample: [7, p.107], that

is, the literature No.7 and page 107.
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«...bo Byuyau o ku ToYMKHCTOH KUIIBapU cepod MedomIa, Jap MAPOMTH UMPY3a Ba 00
JapHa3apaomTH MaH(pUATXON HACTXOU OsIHAA MO 0051 poXXou HCTH(OIaN caMapaHOKY cap-
(hakopoHa Ba MyHOCHOATH IXTHETKOPOHA 00 3aXHPaxXou 00pO Baceb 4OpH HaMOeM.

Jap mapounte, KM naiioMaaXxoM TAFIMPEOUH MKJIMM aKcapu MAaMOJIUMKH JIYHEPO O6a
TALIBUII OBAPJAaaH/l, OJJMMOHH MOPO 3apyp acT, Ki 6a MH Machajiau 1J100a/ai demrap axam-

MHAT JUXAH/...»

A3 ITaému Acocry3opu cyJaxy BaxJaTH MUJLIH
— IlemBou musnar, Ipe3unaentu Yymxypun
Touynkucron Imomasann Paxmon 6a Maumcu
Omaun Yymxypun Toyukucron a3 26.12.¢.2019



Acpu XXI oaspau pywou 6emaiiionu uim, mexuHuxa
64 MEXHOI0ZUAX,0U MYyOCUP MedouLao.
Imomanit Paxmon

WpopaxyHit Ba uctudonan 3axupaxou obi gap
Ocuén Mapkasi Tabpuxu Oenr a3 4 xazopcosa J0-
pan.

Taritup€ouu UKIUM, aJIaIXycyc paBaH U rapM-
IaBUU IJ100aji, K1 OoucH a3 gact padTaHu KUCMU
3UEIN MUPAXXO Merapaajl, 0apou TaMOMH Maymaau
TaOUil-XxOyaruaopi, a3 yymia O6apou Ba3bu 3aXH-
paxou o0# Tax MK YUIA T0PaI.

Macpbanan 4uaan MyBopUK oBapaaHu MaH(pU-
aTXOM TUJPOIHEPreTHKa Ba UCTUdOgaU 00 Maxcyd
Me€0an. Pymimu runposHepreTuka 00 Ha3apIoOUITH
MaH(pUAaTXOU XaMau KHUIIBApPXOU XaB3au AapeXou
Awmynapé Ba Cupnapépo Tako30 MEKyHal, 3epo Cy-
XaH Ha TaHXO Jap Oopau Hepyu Oapk, Oanku ouj Oa
00 HU3 MepaBa/l, Ki COXau KUIIIOBAP3UU KUIIIBAPXOU
MuHTakau Ocuén Mapkasi a3 oH BobacTari 1opa/.
ToyukuctoHn Oomaa, 6a HOMYTAHOCHOUU MYXUTH
3UCT MAAUIaH Jy4op Merapaa.

PaBannxou mandum skomorit gajenu 0609b-
TUMOJIM OKUOATXOU TaHA33yJlId MYXUTH 3UCT Me-
Oomrana. Tardup€Ooun MKINM, BaWpPOH KapIaHU
peXUMHU TaOUUU TUAPOJIOTUU JapéXxo, oOXes3w, cel,
TaFrHUpEONU TeoCUcTeMaxou Japéxo Ba Falipa XaM
Jlap MUHTaKa Ba XaM Jap MayMmyb, a1ap Yymxypuu
TOYUKHUCTOH MYIIKWJIOTXOM THIPOIKOJIOTH Mebo-
IaH.

bo Ttarbuxu Xanadxo gap coxau pyuau ycTy-
BOp, a3 yymia Xaaadu maiyMm, ku Co3zmonu Mu-
nanu MyTTaxuj 9BbJIOH Kapjaact, TanadoT 0a my-
TaXaCCUCOHU OATAHIUXTUCOC - MYXaKKUKOHU WIIMi
ouj1 6a 3axupaxou obil, THIPOIHEPreTHKA Ba IKOJIO-
rus 3uéa Memaaj. A3 UH py, Mayajuia gap 6apo0da-
pY MYIIKUJIOTH 3UKPINYyIa, Aap caxudaxou Xy 1 00si1
0a MHBUKOCH MACOWIM TapOUsSU KaapXO TUKKATH
JIOUMA TUXaJl, OMY3UII TaBACCYTH OapHOMau Maru-
cTpii Oapou MyalssH HaMyJaHU XaTMKyHaHJarOHU
ymenoaxi, gap uaoMan (aboiIusSTH WIMHUA OHXO
Jlap IoUpau acCUpaHTypa Ba JOKTOPAHTYpa Jap Ha-
3ap JIOIITA IIIy/1aacT.

VYMenBopeM, KM TabCHCH MavalUlal WIM-a-
mamuu «3AXUPAXOU OB, DHEPTETUKA BA
OKOJIOT' U S»-u MHcTtuTyTn Machajiaxou o0, TH-
JIPOIHEPreTUKA Ba IKOJIOTUSIH AKaJIeMUSH MUJUIHA
WIMXOU TOYMKUCTOH Jap Xa/sIu MachallaXoHW Jap
00JI0 3UKPIIYIa CAXM XOXaJ TONIT.

Ipe3unentu Axagemusiu
MHJLIJTHH MIIMXOU TOYUKHCTOH,
akaaemuk @. Paxumi

XXI 6ex — mo snoxa becnpumepHnozo npozpecca
HO60Il HAYKU, MEeXHUKU U COBPEMEHHBIX MEXHON02Ul.
Imomanu Paxmon

VipasieHue BOJHBIMH pecypcaMM W UX HC-
nojb3oBanue B LleHTpajabHOW A3WU HACUMTBHIBAET
Oosee 4 THICSY JIET.

WM3meHenne kiaumara, B YaCTHOCTH ITPOIIECC
r100aIbHOrO IMOTEIUICHUsI, TTPUBOJISIINE K TOTEPe
3HAYUTEIBHOW YacCTH JICHUKOB, INPEACTABIISICT Ce-
PBE3HYIO yIPO3Y IS BCETO MPUPOIHO-XO3SIHCTBEH-
HOI'O KOMIUIEKCA, B TOM YHUCJIE JJISI COCTOSIHUSI BO-
JTHBIX PECypCOB.

Cepbe3Hoi Tpo0OIIeMOit SIBIISIETCS YBSI3Ka MHTE-
pPECOB THJIPOIHEPTETUKH U BOJIOIOJIb30BaHus. Pa3-
BUTHE THUAPOIHEPIreTUKU TPeOYEeT yueTa UHTEPECOB
BCeX cTpaH OacceliHoB Amyaapbeu u CeIpapbt, Tak
KaK pedb UJET HE TOJBKO 00 3JIEKTPOIHEPTHH, HO U
0 BOZIE, OT KOTOPOH 3aBUCHUT CEIBCKOE XO3SMCTBO
crpan LlenTpanbHo-A3MaTCKOro permoHa. Tapku-
KUCTaH CHUJILHO TOIBEPIKEH AucOaaHcaM B OKpYKa-
Io11Ieit cpene.

HeraTuBHbIC 3KOJIOTHYECKUE TTPOIIECCHI, SIBIIS-
10TCSl HanOoJjiee yOeIUTEIbHBIMM CBUJICTEILCTBAMU
MOCIIE/ICTBUM  JIErpalalliil  OKPYXKAIOIIEH Cpebl.
H3MmeHeHne kiMMaTa, HapyIIeHHE €CTeCTBEHHOTO
TUAPOJIOTUUECKOTO PEeXKUMA PEK, MaBOJIKU, HABOIHE-
HUSI, CEJICTIPOSIBIICHUS, U3MCHEHUE B PEUHBIX I'€OCH-
creMax W T.J. SIBIISIIOTCS THUAPOIKOJIOTHYCCKUMU
npo0JieMaMM KaK B peruoHe, Tak B 1ieJioM 110 Pecrry-
Omuke TapKUKUCTaH.

ITpu peanuzanuu Lleneit B obiacTu ycToituu-
Boro pasButus, npoo3riamenHoir OOH, B Tom
yucne mectoi Llenu moTpeOGHOCTh B BBICOKOKBAIH-
(UIIMPOBAHHBIX CIENMATUCTAX- HAYYHBIX UCCIIEHO-
BaTEJISIX TI0 BOJHBIM pecypcaM, THIPOIHEPTETUKHU U
9KOJIOTHH OyAeT Bo3pacTaTh. ClenoBaTeNbHO, Kyp-
HaJly, Hapsiay C BBIIIEU3IIOKEHHBIMU TTPOOJIeMaMu,
HEOOXOIUMO YJIEIUTh MOCTOSIHHOE BHUMAaHUE OCBE-
IICHUIO Ha CBOUX CTPAHUIIAX BOIPOCOB ITOJITOTOBKU
KaJpoB, UMEsl B BHUJIYy, YTO OOyUYEHUE MOCPEACTBOM
MarucTpaTypbl CHOCOOCTBYET BBISBIICHUIO MEPCIIEK-
TUBHBIX BBITYCKHUKOB, [IJIs1 MMPOAOJDKCHHUS UX HAyY-
HOU JIEATEJIbHOCTH B paMKax aclMPaHTypPhbl U JOK-
TOPAHTYPBHI.

MbI HajeeMcsl CO3/1aBaeMblii HAyYHO-TIPAKTH-
yeckuil xxypHan «BOAHBIE PECYPCbI, DHEP-
IT'ETUKA, D3KOJIOTHUA» WuHcTUTyTa BOJIHBIX
npo0JIeM, TUAPOIHEPTeTUKU W 3koyorur Hamwmo-
HaJIbHOM akajeMuu HayK TapKkukucTana Oyier cro-
COOCTBOBATH PEIICHUIO BBIIIE 0003HAYCHHBIX 3a/1a4.

IIpe3unent HanmonanabHoii
Axanemun Hayk Tamkukucrana
akagemuk @©. Paxumn
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CPABHUTEJIBHAS OINEHKA UCITIOJIb3OBAHUSA BOJAHO-3EMEJIBHBIX
PECYPCOB ILTATO: XATJIOHCKOM OBJIACTH (TAJKUKHUCTAH)
N HITATA HEBPACKH (CILA)

Amupszooa 0.X., Kypoonoe H.b., Kooynu 3.B., Acoee X.M.
Hnemumym 600nvix npobnem, euoposuepeemuru u sxonoeuu HAH Tadxcuxucmana

B oaunou cmamve paccmampugaemcs cpagHeHuU payuoHaibHoe U 8blCOKOIDGexmusHoe uc-
NONIb308AHUE B0O0OHO-3EMEIbHBIX PECYPCO8 8 PECUOHbL, KOMOPLIX PACHONIONCEHbL HAd 30He NIamo, Ha
npumepe Xamnounckotui oonacmu (Tadacuxucman) u wmama Heopacku (CLLA). A maxoice, 6 smoti
pabome npusooumcs 0630p u 00CylHcOeHue CoOCMOHUL UCCIe008AHUL 8 0ONACU YCIMOUYUBO2O0
YIPaBIeHUs U UCNONb308AHUSL B00HO-3eMEbHbIMU PECYPCAMU 8blUleHA38AHHbIMU patioHamu. Kak
u Xamnou, u Hebpacka pacnonazsaiomcsi 8 KOHMUHEHMAIbHOU NOLY3ACYULTUBOU, U NPed2OPHOU
U PaBHUHOU 30He, eCMeCmMBEeHHO, MU (PAKMOPbL GIUAIOM HA NPOOYKMUBHOCMU A2POKYIbMYpPbl U
mpebyrom adanmayuu u yCmouyueo20 pa3zeumus celbCKou Xo3aucmee, a maxaice dQhhexmusHozo
UCNONB308AHUS BOObL U 3EMIIU.

Kntouesvle cnosa. 6o0Ho-3emenvHble pecypcyl, NPOOYKMUBHOCHb A2POK)Ibmypbl, XamioH,
Hebpacxka.

This article discusses the comparison of the rational and highly efficient use of water and
land resources in arid regions, using the example of the Khatlon region (1ajikistan) and the state
of Nebraska (USA). Moreover, this work provides a review and discussion of the state of research
in the field of sustainable management and use of water and land resources in the above areas.
Both Khatlon and Nebraska are located in the continental semi-arid, piedmont and plain zones,
and these factors affect the productivity of agriculture and require adaptation and sustainable
development of the agricultural sector, as well as the efficient use of water and land.

Keywords. Water and land resources, agricultural productivity, Khatlon, Nebraska.

Jap un maxona mykoucau ucmugooau OKUiIOHA 8a My@uou 3axupaxou 00i 8a 3aMuHxopo oa
MUHMAKAX0 MYXOKUMA MeKYHAo, Ku oap muHmaxau sunrosmu Xamaown (Toyuxkucmon) éa wma-
mu Hebpackau UMA yoiieupano. Muuynun, oap un maxoina 6appacii 6a MyXOKumau Makomu
MAaxKUKoOmpo 0ap coxau uoopau ycmyeopu 3amun 6a ucmughooau 3axupaxou odi a3z yoHubu mMuH-
maxaxou oap 6010 3uKpuLyoa mavMun MeHamosi0. Xam oap suiosmu XamioH 8d Xam oap wmamu
Hebpacka oap ax numau konmuneHmanii 6a MUHMAaKau OOMAHAKYXX0 youecupauo, arbamma, um
OMUTIXO OA XOCUTHOKUU COXAU KUULOBAP3H MALCUP MEPACOHAHO 8 PYULIOU YCHTY8OPU KULOBAD3TL 84
ucmugooau camaparoKru 3axupaxou 00po mauiKul Meouxano .

Kanuososcaxo. 3axupaxou obi a 3amun, XocurHoxkuu xuuiosap3si, Xamiown, Hebpacka.

1. Beenennue.
YeroiiunBoe pa3BUTHE 000 0Tpaciu KO-

crienuaJimcraM JOJIKHBI IPAaBUJIbHO IIPOAYyMa-
0T MCXAaHHU3MBbI agallTalluid U MCPH IIPCAOTBpa-

HOMUKHM KaxKJ10M CTPaHbI, 3aBUCUT OT CUCTEMaA-
THYCCKOT'O aHalin3a €ro COCTOAHHA U pa3pa60-
TOK CI'0 HNEPCIICKTUBHOI'O Pa3BUTUA, 0COOCHHO
B CB3U C COBPEMCHHBIMU U3MCHCHUSAMU KIIU-
Mara, SpO3uiAMU IMOYBLI U PA3pyLHICHUAM OpPO-
IIacMbIX 3€MCJIb, a4 TAKKC JUHAMUYCCKHUM PO-
CTOM HACCJICHHUA W YBCIIMYCHUU HOTpe6HOCTI/I
HACCJICHUU Ha arpoOmpOAYKTHI. B cBs3u ¢ 3THM

IICHUHM TAaKUX BO3JEHCTBUM, U 0OECHEUHBaIOT
yCTOHYMBOTO pa3ButTus cektopa. Kpome Toro,
9TOOBl MAaKCHUMH3UPOBaTh MPOAYKTUBHOCTH
CEJIbCKOXO3SIICTBEHHBIX KYIBTYD U ypOXKaii-
HOCTh OpOILIAEMBIX 3€Mellb, HaM HE0OXOIMMO,
mo OoJbIIel HCHOIB30BaThb COBPEMEHHBIE U
3¢ (deKTUBHbIE TEXHOJOTUU UPPUTALUU U Me-
JTUOpAIIH.



Boonvie pecypcor

[TosTOMY, OAMH U3 COBPEMEHHBIX MPOOIEM
Pa3BUTUSA CEIIBCKON XO3SICTBE U B LIEJIIOM, KO-
HOMMKH SIBJIIETCS PALMOHAIBHOIO MCIIOJIb-
30BaHUSl BOJHO-3EMEJIBHBIE PECYPCHI U MX
SKOHOMUKO-3()(heKTUBHBIX ynpaBienuil. s
JOCTM)KEHUSI 3TH 1IeTH, TPEXJE BCEro Heoo-
XOIUMO pa3paboTarh OOLIEIOCTYIHBIX arpo-
KYJBTYPHBIX TEXHOJIOTUH, TO €CTb BHEJPEHUE
HOBBIX CIIOCOOOB OpOIICHUS - KaleJIbHbIH,
JIO’KJ€BaJIbHBIN U IOAIIOYBEHHBbIN. [IoTOMY 4TO,
B COBPEMEHHBIX YCJIOBMSX Pa3BUTHUSI CEKTOpa
CEJICKOTO XO3AHCTBa, IPUOOPETAET MPABOBBIX
pEryJupoBaHUsAX OXpaHa BOIHBIX PECYPCOB OT
Pa3IUYHBIX 3arpsi3HEHUI (HaBO3COAEpIKalLMe
CTOYHBIE BOJBI U OTXOJA YKUBOTHOBOJUECKHUE
(hepMbl 1 KOMILJIEKCOB), UIMEET OOJIBIIION 3HAYe-
HUI.

EcrecTBeHHO, 4TO nepexol K PBIHOYHOU
9KOHOMMKE 3aKOHOMEPHO IMPEAIONAratoTCs U3-
MEHEHHE CYIIECTBYIOLINE OTHOIIEHUS C BOJBI,
3eMJIell M JPYyTMMHU IPUPOAHBIMU PECYypCaMU,
0e3 MX MPOBEACHUS Mepexo/ K PUHKY ObLT Obl
HeBo3MoxkeH. Takue crpansbl, kak CIIIA, ®pan-
uud, I'epmanus, Snonus u M3pawns, naHHOU
npobieMe cepbE3HO OTHOCSTCS, MO3TOMY Ce-
TOJIHS HE TOJIBKO UCIIOJIBb3YIOTCSI HOBBIE (hOPMBI
3eMJIEBJIA/ICHUS, PALlMOHAIBHOE 3EMIIETIONB30-
BaHUS 1 3()(HEKTUBHON OPOLICHUH, HO MOTyYa-
IOTCSI BBICOKOKAYECTBEHHOE ypOxKanHOCTh. 1o
CpaBHEHMIO ¢ TaJKMKHCTAHOM, BBIILIEHA3BAH-
HbIE CTPaHbl UMEIT CONOCTAaBHUMOE CEJIBCKO-
XO3SIICTBEHHBIX yTOJMW U COINIACHO JIaHHBIM
2016 roma [1] or oOmell TeppUTOpUHN 3eMIIU
CEJIbCKOXO3SIIICTBEHHBIX 3E€MEJIb COCTABISAIOT
44,4% B CIIIA, 52,4 B ®panuuu, 47,7 B [epma-
Huu, 12,3 B SAnonuu u 24,6% B Uspauie.

2. leab padoThl.

ITockonbky B TamkukucTaHe euie He pas-
paboTaHa pernoHajgbHasi KOHLEHIHS Pa3BUTHS
KyJIBTYPHOTO 3emJjiesienus, (pOpMUPOBAHUS U
HCII0JIb30BAaHUSI UPPUTALIMOHHOM CETH, IUIaHU-
POBaHMsI IPOIPECCUBHBIX METOJOB OPOLICHMUSI,
IIPUMEHSIEMBIX B JOJIMHHBIX U TOPHBIX YCIOBU-
X, a IEUCTBYIOIAsl CHCTEMA - 3KOHOMUYECKHU U
sKosorndecku maino 3dexrusHa [2]. [ToaTomy,
OCHOBHOH 1I€JIb CTaTbU SIBIETCS CpPaBHEHUS
3¢ (eKTUBHOE HCTONH30BAHUE BOIHO-3EMEIIb-

HBIX PECYPCOB U Pa3BUTHH CEJIbCKOX03SIMCTBEH-
HOT'O CEKTOpa B PETHMOHBI, KOTOPBIX PacCIOiO-
KEHbl Ha 30HE IUIATO - XaTJIOHCKOM obiactu
Tamxukucrana u mrara He6packu CILA. Ilo-
TOMY 4YTO, OAMH U3 MUPOBBIX JUAEPOB B IIPO-
U3BOJCTBE CEIBbCKOXO35MCTBEHHON ITPOAYKIUU
sprsiercst CILIA, oco6enno mrara Hebpacku, u
9TOU CTpaHbl celyac CTOUT Ha IEPBOM MECTe
0 YPOBHIO YPPEKTUBHOCTH CEIHCKOTO X035~
CTBa. A Take, 110 BbIBO3Y IIPOAYKLIUHU CEIBCKO-
ro xo3giictBa CIIA cTosT Ha IepBOM MecTe B
mupe - 15% (mo ctoumoctn) [1]. [Toatomy, usz-
YUEHUE COBPEMEHHBIX arpOTEXHUYECKUX MPaAK-
THK U MOJXOA0B, KOTOPbIE ObUIN MPUMEHEHBI K
pa3BUTHIO CeIbCcKOoro xo3siiictBa HeOpacka u
UX ¥ BHEJPEHUE B arpapHOM CEKTOpe XaTjaoHa
OYEHb I0JIe3HO U HeoOxonumo. 6o, pa3Butue
cesbckoro xossiictBa B HeOpacke Oomnbrieit
CTENIEHU CO BCEBO3MOXKHBIMU HayUHBIMHM pa3-
paboTkaMu B 3TO 00JIACTH.

3. O0beKTBI HCcIeJ0BAHHUS.

XarnoHnckas ob6macte (37°50" N; 69°00’
E (puc.1, b)) 3aHuMaeT 10ro-3anajHoON 4actu
TeppuTOpuM TaKMKHCTaHA, PACIIOIOKEHA Ha
I0KHBIX OTporax luccapo-Anas U cocTaBisi-
et 17,2% teppuropuun pecnyonuku. O6macThb
Obuta obOpa3oBaHa B 8 ceHTsOps 1988 roma
nyTéM OOBEIMHEHMS IBYX PACHOJIOKEHHBIX B
10kHOH vactn Tamkukucrana obnacreit - Ky-
ns6ckoii u Kypran-tiobunckoit. B ¢espaie
1990 roga obmacth OblIa TUKBUAMPOBAHA, a 2
nexabps 1992 rona Xarnonckas o6mactb Oblia
3aHOBO 00pa3oBaHa. AJIMHUHUCTPATHUBHBIM LICH-
TpoM obnactu sBisiercs ropox boxrap, ee Tep-
putopus coctasisieT 24 600 kM2 U HaceneHus
JIOCTUTAET OKOJIO 3 MJIH. 4eJIOBEK (TIOTHOCTh
- 123,9 uwenoBex/kM2). B 2014 rony BanoBebrit
PErHOHANIBHBIA IPOAYKT XaraOoHAa COCTaBUII
11,7 mapa comonu (6onee 2,4 Mipx 10/1apoB
CILIA).

[rar Hebpacka (40°0° N; 95°25° W, (puc.1,
a)) BbIxoguT B LleHTpanbHOo-CeBepHbIE IPYIIIIbI
mraroB CIIA, HaxoguTcs 3al1afHOM 4acTH dTa
rpynna u 3aaumaert 2,1% TeppuTOopuM CTpaHBI.
Craryc mrara HeGpacka momyunna B 1 map-
ta 1867 rony, cras 37-m mrarom CHIA u no
IUIOLIaIM TEppUTOpUs 3aHUMaeT 16-e mecto.
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Cronuua mrara siBisiercst ropoa JIMHKoIIbH, HO
KpynHeimas ropona HeGpacka Omaxa, u Ha-
cellcHUE IITaTa cocTaBiseT 1,9 MIIH 4eIoBeK
(mmotHOCTS - 9,19 yenoBex/km2). B 2010 romy

Banoseiii permonansueiii npoaykr HeGpacku
coctraBwi noutu 90 mupx nomt., B 2012 rony
npessicua 100 mupa nosut.

Puc. 1. llmam Hebpacka (a) u Xamnonckas oonacmo (b) na kapmot CILIA u Tadocukucmane

[1o TeppuTOpHIO U OPOILIAEMYIO 3EMIIIO LITAT
Heb6packu 6ombie, uem Tampxukucrana. Onna-
KO, TaDKUKUCTaH UMEET CIIOKHBIN penbed 1 Ha
Pa3HBIX pETHOHAX CTPaHbl HAOMIONAIOTCS 00JTb-
o€ KiumMaruyeckue aMmutyasl. Kak, peased
U KIMMaTH4yecKue (akTopbl HANpSMYIO BIIHA-
IOT Ha pa3BUTHE CEIbCKOTO Xo3sKcTBa. M3-3a
PaBHUHHOMN penbed M 3aCylUIMBHOIO KiIuMara
pa3BUTHE ceIbCcKoro xo3siicTa Hebpacku cie-
JyeT CpaBHHUBATh HE CO BCeM TaJKUKHUCTAHOM,
a B XamioHcKol obnactu, ['mccapckoit u ®ep-
TaHCKOW JTOJIMHBI, KOTOpasi UMEIOT CXOJIHBIN pe-
ased.

[To nacenenmto Xarmon u HeGpacka, co-
OTBETCBEHHO 3aHMMAIOT TI€pBO€ U TPULAIb
BOCMOE MECTO CPEeIl pErMOHOB cTpaHbl. U, Ha-
cenenus XamioHa cocrasiser 6onee 30% Ha-
cenenus Tamxukucrana, a HaceneHus HeGpa-
cku 0,6% cocrasnsieT Hacenenus: CILIA.

3.1. Peanbed paiionsl.

XatnoHckast 00JacTb COCTOUT M3 HU3MEH-
HOCTH, pPaBHUH, IPEATOPbs U rop. B €€ HuxHen
YacTH PACIIONIOKEHbl PaBHUHBI, @ HAa BBICOTAX
Oosbllle BCEro YIIEabs W JOJIUHBI. [OpHbIE
XpeOThI COCTOSIT U3 OCAJ0YHBIX TOPOJ (Iecka,
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KaMHs, KpacHO3éMa, M3BECTHsIKA). Mexay ro-
paMu paccTUIAOTCS YILENbsl, HI3MEHHOCTb 00-
XBayeHa CTEHOOOPa3HbIM IIPEArOpbEeM, KOTOPOE
OYeHb ONAromnpusATHO JUIsl POBEIECHUS MTOCEBA
u nactouil. ['opHble XpeOThl, BEICOTa KOTOPBIX
nocturaet 900-2500 M, OXBaTBIBAIOT TEPPUTO-
puto BCcelt 00macTH.

Jlns HeOpacku xapakTepeH CpaBHHUTEIbHO
IUIOCKUH penbed), OH IOJHOCTBIO Paclolio-
KEH Ha TeppUTOpuU Benukux paBHMH CTpa-
Hbl. BocTouHbIE "yacTu 1ITaTa pacnojoXkeHbl B
30HE TaK HAa3bIBAEMbIX «PACCEUECHHBIX PABHUH»
- 00pa30BaHHBIX JIEAHUKAMU IOJIOTUX XOJIMOB.
K 3amamy MecTHOCTh MOCTENEHHO IMOBBIIIA-
eTcsl, caMasi BbICOKasi Touka mTara - nuk [la-
Hopama-IIolHT, pacnosiokeH Ha roro-zamane
CTOPOHBI HeAANEKo OT rpaHulbl ¢ Komopano n
Baitomunrom. Ha ceBepe Hebpacku Haxonutcs
OOUIMPHBIN PErUoH, 3aHATHINA OPOCILIUMU Tpa-
BOI MeCUaHbIMU XOJIMaMHU.

3.2. Kiimmar peruoHsl.

ConocraBumble pEruoHbl - XamIOHCKas
obOmacte u mrar HeGpacka pacronoxeHbsl B
KOHTUHEHTAJbHBIX U MOJYKOHTHHEHTAJIbHBIX
peruoHax, M3-3a pacHoOXKEHHs] Ha MaTepHKe
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Y YOAJICHHOCTH OT OKEaHOB OOJIbIIas 4acTh MX
TEPPUTOPUH SIBISIOTCS 3aCYLIITUBOM,

ITo npupoaHbIM ycnoBusM XaTiIoOHCKas 00-
JIACTh SABJIETCSI MECTHOCTBIO, COCTOSIIIEH U3
IJIaTO, PaBHUH U TOpP, CyXOro KjuMara, TeMIie-
parypa snerom gocrturaer 1o +48°C, a 3umoit
1o -20°C. O4eHb 4yacTo HAOMIOMAIOTCS KIMMa-
TUYECKUE U3MEHEHMS B TEUCHUH BCEX BPEMEH
roga M Jaxke B TEUEHUHU CYTOK. Bpemenamu
XOJIOAHAs MOrojia 3MMOM CMEHSIETCSl Ha OYEHb
JIO’KJUIMBYIO BECEHHIOK morony. BecHoil xe
morojia ObIBaeT OYEHb kKapkoil. B meTHee Bpe-
Msl TOfla TIOUTH HE ObIBaeT 0caakoB. B TedueHue
rojia CpaBHUTEIBLHO MHOTO BBINAJAET OCAJIKOB,
YPOBEHb KOTOPHIX B rOpax U B MPEATrOpbe CO-
crasiseT 600-800 MM, B HH30Bbe 200-400 MM.
TeMm He MeHee, KIUMAT XAaTJIOHCKON 001acTh B
00IIeM SIBIISIETCS KOHTUHEHTATbHBIN.

Teppuropust mrara Hebpacku OTHOCHUTBCS
K ABYM KJIMMaTH4€CKUM 30HAM, T.€. BOCTOYHAs
[I0JIOBUHA IITAaTa PaclojoKeHa B 30HE BIAXKHO-
0 KOHTUHEHTAJIBHOIO KJMMaTa, 3amnajHas - B
30HE MOJIy3acyUUIMBOro kiumara. J{ns mrrara
B 1I€JIOM XapaKTE€pPHbI 3HAYUTENIbHbIE CE30HHbIC
KojeOaHust Temreparyp U ocankoB. CpemaHue
TEMIIEpaTyphl C KAPKUM JIETOM M XOJIOJHBIMU
3UMaMH IS BCErO IITara MPUOTU3UTEIHHO
0JIMHAKOBbI. CpeTHEro10BOe KOJIUYECTBO 0CA/I-
KOB YMEHbUIAeTCs ¢ BOCcTOKa Ha 3amnazn ot 800
MM B IOT0-BOCTOYHOHM yacTu HeOpacku mo 350

MM B 3aIllaJlHOH 4acTHU. BiIaxHOCTh Takke 3Ha-
YUTEJIbHO MOHMKAETCS C BOCTOKA Ha 3armai.

4. Pe3yabTarsl.

N3BecTHO, 4TO CelIbCKOE XO35UCTBO UIpa-
€T BaXKHYIO pOJIb B SKOHOMHUUYECKOM Pa3BUTHHU
MHOT'MX CTPaH MUPa, B TOM unciie TamKkukucra-
Ha u CIIA, oGecnieueHuu MPOIOBOIBCTBEHHON
0€30MacCHOCTH CTpPaHbl, Pa3BUTHH OTpaciei
MIPOMBIIUIEHHOCTH, YBEJIIMYEHUU SKCHOPTHBIX
BO3MOXKHOCTEH CTpaHbl U CO3AaHUU HOBBIX pa-
O6ounx MecT. B Hacrosiiee Bpemsi, AOJsI CEllb-
CKOro x03stiicTBa XaTmIoHCKO oOnactu Tamku-
KHCTaHa B CTPYKType 0O0bEMa MpPOM3BOJACTBA
MPOJAYKIUU CEJIbCKOTO XO3SIIICTBA CTpPaHbl, CO-
ctaBisieT 54,9%, B KOTOpOM OXBadeHbI paboToi
257,5 ThIC. 4enoBeK, 4yTo cocrtaBisgeT 63% 00-
el 3aHATOCTH 110 obnactu [3].

ITo cocrosHuto Ha 2015 roma oOmiee Ko-
JIMYECTBO CEJIbX03 MPEANPUSTHI COCTaBIsET
62,4 TBIC. €OUHMIL, U3 HUX 12,4 TBIC. SAUHUIL
COCTaBIISIIOT KOJUICKTUBHBIC XO3siicTBa, 37,4
THIC. €IMHULl - UHAUBUIYAJIbHbIE JEXKAHCKUE
X034iCcTBa, 12,5 ThIC. CAMHUIL - CEMCHHbBIC ACX-
KaHCKHUE X0341iCTBa, 76 €IUHULL - pACTEHUEBO/I-
JeCcKHue X03diicTBa U 24 €IUHULBI - CHEIUAIN-
3UPOBaHHbBIE CEMEHOBOIUYECKHE XO3sKcTBa. B
2015 roga B XaTia0HCKOH 00JacTH 3aperucTpu-
poBaHo 52604 nexxaHckux ((pepMepcKux) xo-
3saiicTB. B 2014 rony B obnactu (QpyHKIIMOHH-
poBasio 565 IMPOMBILUIEHHBIX MPEANPUATHH C
CaMOCTOSITCIIBHBIM OaIaHCOM.

6705.1

21714 2410.1

10764.5

11036.6

7793.2 7734.1

29713

26749

2010 2011

2012

2013 2014

AKupotosozcTeo —%— PactemmesozcTeo —*— Beero

Puc. 2. O6vém npouszsoocmea npodykyuu cenbckozo xozaicmea 6 meuenuu 2010-2015 2e. (man comonu)
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B nepuox 2005-2015 rr. nabnronaercs TeH-
JeHIHsT pocTa 00bEMa MPOU3BOJICTBA MPOAYK-
LMY CEJIbCKOTO X03511cTBa, B 2015 rogy nanubiit
nokasarenb cocraBua 11036,6 MaH. como-
HH, 4TO 10 cpaBHeHuto ¢ 2010 rogom Oombiie
Ha 2629,4 muH. comonu uiu ke Ha 31,3%. B
CTPYKType 00BEMa MPOU3BOACTBA CEIHCKOXO-
35IMCTBEHHOM INPOMYKLHMH JOJS OTpAcield pac-
TCHUEBOJICTBA M JKMBOTHOBOJCTBA COCTAaBIISICT
coorBercTBeHHO 70,1% 1 29,9%.

XaTaoHCKass 001acTh SABISETCS KpyIHEH-
1Iel CeIbCKOX03AWCTBEHHOM 30HOH Pecmy6mnu-
k1 TamxukucTaH, Ha KOTOPYIO NPUXOIUTCS
53% naxoTHBIX 3€MeJb CTpaHbl, B T.4. 54% mo-
CEBHOM IJIOIIAIU 3epHOBBIX U 63% moceBHOI
wiomaan xyuonka. [Toaromy, Gomblryio 4acTh
MPONYKIMH Ha IOTO-BOCTOKE peciyOnuku ole-
crieynBaeT XaTJIOHCKas 00JacTh M CUUTAeT-
csl «xJIeOHOM Kop3uHOI» TamKuKucTaHa, Kak
MpecTaBIeHo B Tabmuie 1.

Tabmuna 1

Cenbcroxo3siiicTBeHHOE 3HaYeHHe oOacteil Tamkukucrana B 2009 romny (%)

Ortpacmu Xatiion Corn PPIIT I'bAO
B 45 25 26 4
aJ0Bast MPOIYKITHS ¢/X
C/x yroupst (xynbryper) 33 24 26 17
C/x yronbs (;KHBOTHOBOJICTBO) 49 32 18 1
KpymnHbIii porartsiii ckoT 40 27 26 7
OBIIBI/KO3bI 39 31 21 9

Hoschumenvuoe npumeuarnue: PPII - Pationsl pecnyonuxarckoeo noouunenus, I’ bAO - [ opro-baoax-

UWAHCKAsL ABMOHOMHASL 001ACMb.

Hcemounuk: Ynpagnenue 600HbIMU pecypcamit 6 IHEPSEMUUECKOM U CENbCKOXO3SUCMEEHHOM CeKMOpPax
Taoocukucmana (Texnuueckuti omuem OBCE). - [[ywanbe, 2014. - 64 c.

B oGmactu npousBogutcs 63% 3epHOBBIX,
71% xionika, 55% oBomei, 78% 0ax4yeBbIX,
40% ¢dpyxToB, 52,2% wmsica u 48% mMonoka ot
obmiero oobeMa MPOU3BOAMMOM CEIIBXO03IPO-
TyKIIUU B peciryonuke [3].

Cornacuo manasM [3], B 2014 rony B Oron-
)KeT obracTu mocTymuiio 650,7 MITH COMOHHM 3a
C4€T COOCTBEHHBIX JIOXOJIOB, YTO TPEBBINIAET
mIaHoBble mokaszarenand Ha 110,7%. U, B atoMm
TOAY pacxo/bl MECTHOTO Oro/pKeTa OBLIH TPO-
(bunaHCHpOBaHbI Ha 00ITYI0 cymmy 1107,2 MaH
COMOHHM, 4TO cocTaBisgeT 99% oOT miIaHOBBIX
nokasareneii. A oOmmii 00bEM MHBECTHULINI B

AOKOHOMHUKY XaTJIOHCKOH 00JaCTH B TOJBI HE3a-
BHCHMOCTH CTpaHbl MOCTENEHHO YBEIUYUIICS.
Ecmu B 2006 romy Ob1710 MHBECTHPOBAHO B Xart-
JIOHCKOM obOnactu Ha cymmy 520938 comoHw,
10 B 2015 rony - 1892,9 mun nomnapos CIHIA,
TakUM 00pa3oM, MHBECTHIIMOHHBIM MOTOK Ha
COOTBETCTBYIOLIIUM YPOBHE B OOJIACTHOM pe-
TMOHAJLHOM ypoBHE oOecrieunBaeTcsa. Takum
oOpasom, B Tabi. 2 MOKa3aHO pacmpeaeicHue
CPEICTB IO BCEM MCTOYHUKAM (PUHAHCHUPO-
BaHUS B OTPACIU CEIbCKOM XO3SHUCTBE U IMPO-
MBIIIJICHHOCTH.

Tabmura 2
Pacmipenenenue cpescTB Mo OTpacisAM 3a CUET BCeX MCTOUHUKOB
(nHaHCHpOBaHMS (THIC. COMOHH)
Otpacau Bceero 2016 2017 2018 2019 2020
Cenbckoe xo3siicteo | 850538,6 | 38500 | 223269,9 | 1957729 | 1968729 | 1961229
[IpombITIeHHOCTh 2687416 | 744290 777940 574785 340001 250400

Ucmounuk: Tpoepamma coyuanvHo-sKoHOMUHECK020 pazeumusi Xamiaouckou obonacmu wa 2016-2020

200vl. - Kypean-Tiobe, 2015.
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B mepuox 2013-2015 rr. obmuii 00béM
IIPOAYKIHMU CEJIbCKOTO XO3SIICTBA YBEIUUMIICS
cOoOTBETCTBEHHO Ha 11%, mpou3BoacTBO IpO-
MBIIIJIEHHON npoaykuuu - 27,6%, npusiede-
HUE OCHOBHBIX uHBecTuruil - 40 % u BBOI B
9KCIUTyaTallMi0 OCHOBHBIX (DOHIIOB yBEIMYMJI-

csi B 7 pas, 4To CIOCOOCTBOBAJIO YBEIUYECHUIO
JOXOHOM YacTu OIO/KeTa U YIy4IIEeHUIO Jes-
TEJILHOCTU OIOKETHBIX OPraHU3allUil TOPOJOB
U palioHOB O0OJNACTH, 3HAYUTENBHO YBEIMYH-
JUCh paboThl MO OIAroyCTpOMCTBY M CO3M[a-
TeJIbHBIE PA0OTHI 33 CUET MECTHOTO OO/IKETa.

Tabmuma 3
Hcnonnenne mectHoro Oroketa XaTIOHCKOH 001acTH (ThIC. COMOHH)
2014
dakTHUeCcKoe Huc-
2012 2013 Y TBEpKIEHHBIN DaKTUYECKOE | IOJHEHUE B IPOLICH-
OroKeT HCTIOJTHEHHE | TaX K YTBEPIKICHHO-
My OIOIKETYy
JoXOmL, | 500497 5 | 9283795 1122333,8 1149680,8 102,4
BCETO
B TOM YHCJIE:
Cenveroe | g3703 | 11039,0 13661,0 12540,2 91,8
XO3AUCTBO

Uctounuk: IlporpamMmma conuanbHO-SKOHOMHUYECKOTO pa3BUTHs XarioHCKOH obnactu Ha 2016-2020

rozsl. - Kyprau-Tro6e, 2015.

[lo cpaBHeHHto ¢ XaTJIOHCKOH 0O0JIaCThIO
Tamxukucrana, HeOpacku Toxxe arpapHO-IIpo-
MBIIUICHHBIM IITaTOM CO 3HAYUTEIBHON J0JIen
TPAHCIOPTHBIX YCIIYT (IPy30MEePEBO3KHU I10 Ke-
JIE3HOM J0pore M Ha aBTOMOOWIISIX), TEJIEKOM-
MYHUKaIUi, THPOPMAIIMOHHBIX TEXHOJIOTUH U
(uHaHCOBBIX yCIIyT. B skoHOMUKE IITaTa camoe
BAKHOE MECTO 3aHUMAET arpapHou cexrop. [1o-
3TOMY, B mTare 1 u3 4 pabounx MECT CBSI3aHBI
¢ cenbckuM xo3daiictBoMm. Kak HeOpacka siBiis-
€TCsl KPYIHBIM IPOU3BOJUTENEM TOBSIUHBI,
CBUHHHBI, KyKypy3bl U cOeBBIX 0000B. B 2015
rony HeOpacka 3anumana 12-e mecTo Ha Ha-
[IHUOHAIBHOM YpPOBHE B CEepTH()HUIIMPOBAHHBIX
aKpax opranuueckux yrogui 34 468 ra. A B
2011 romy 3anumaina 8-e MecTO B cepTUUIIU-
POBaHHBIX akpax' opraHmveckux mactoumr 21
535 ra.

Ceroasst 0OJBIIMHCTBO HApaOOTOK U UHHO-
BalMii B OOJaCTH OPOUICHUSI TPOMU3BOAATCS B
30Hax € 3aCyLUIMBBIM KJIUMAaToM. Tak B IMyCThI-
He HereB B 60-x romax mpomuioro Beka Obuia
pa3zpaboTaHa TEXHOJIOTHUS KaleJIbHOTO OpoLIe-
Hus. MupoByto u3BecTHOCTh 1ITary Hebpacka
IIPUHECIIN pa3paboTaHHbIE 3[€Ch JI0KIEBaJIb-
"'l akp = 0,405 ra
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HBIE CUCTEMBI KPYTOBOTO JICHCTBUSI.

CeMuapuiHbIil 3aCylUIMBBIA KJIMMaT B
Hentpanbnoit CIIIA sBnsercs Hebmarompu-
SATHBIM JUISl BEJIEHUSl CEJIbCKOIO XO3siCTBA.
JIérkue cyxuwe TouBbI, OE€3JIECHbIE PABHUHBI,
HECTaOWIIBHBIE OCAJKH W BETPOBasl dPO3HUs
MIPETSITCTBOBAJIN MOJIYUYEHHUIO BBICOKUX YpOXKa-
eB. I[lox neiictBueM >THX (hakTOpoB (pepmeps
BBIHYXKJICHBI OBLJTM CHUMAThCS C HACHIKEHHBIX
MECT W OTIIPABIATHCS HA 3amaj, uimna 3apado-
TOK B ropoziax. Tak pernoH nomMmumo nepuunra
0CaJIKOB B CE€peJIMHE JBA/ILATOr0 BEKa CTal UC-
MBITHIBATh HEJIOCTATOK paboueit cuibl [4].

Kak Bugno u3 puc. 3 (a), Oonbiias yacTh
teppuropun HeGpacku, 0coOeHHO I0T0-BOCTOY-
HOW YaCcTH IITaTa MPUTO/IHA JUTS BRIPAIIIMBAHHUS.
Jiis Xatnonckoit obnactu (puc. 3, b) Hanbob-
11asi YaCTh [MOCEBHBIX IUIOIIAACH MPUHATIEKUT
Baxiickoit monune, T.€. 3amagHoi yacTu o0Iia-
cti. C BocToka Ha 3amnaj HeOpacka ucnbIThiBa-
eT nepemnaj BoicoT B 1397 meTpa, u cpenHero-
JI0OBOE€ KOJIMYECTBO OCAJIKOB YMEHBIIIAETCS, YTO
no3Bossier HeOpacke mmeTh pa3zHOOOpa3HYIO
CEJIbCKOXO3SIIICTBEHHYIO ITPOMBIIIEHHOCTh OT
OJIHOW CTOPOHBI LITATA JI0 APYTOM.
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Puc. 3. Pationsl npouszs00cmeo ceibCKOX03UCIEEHHbIX KYIbIMYP 8 Kapmubl
Hebpacku (a) u Xamaone (b)

CornacHo [6] okono 80% NMUTHEBOM BOIBI U
noutu Best ee yactHas Boaa B CLLIA moctymna-
€T U3 TOA3eMHBIX MCTOYHHMKOB. [lo Bennumue
MI0JIb30BATEIIEM ITOJI3EMHBIX BOJI B CTPAHE IOCIIE
Kamudopuun, Texaca n Apkanzaca HeOpacka
3aHUMaeTcs yerBeproe mMecta. Hebpacka nme-
et 6onee 100 000 uppHUTralliOHHBIX KOJIOIIEB U
B €r0 TEPPUTOPHH 3aperucTpuponaics eme 16
000 UCTOYHMKOB I'PYHTOBBIX BO/I.

Mexny celbCKOX031MCTBEHHOM MEPENUCHI0
B niepuobl 2007-2012 rr. oporraemas 3emiisd B

Hebpacku yBennumnacs Ha 378 270 ra, onepe-
miB Kamudopuuto, rae mpousomnuio cokparie-
nue Ha 280 665. [IpubnusurtensHo 22,3 MIH.
ra, HaxXOISIIMXCS TI0Jl OPOIIEHUEM Ha Haluo-
HaJbHOM YPOBHE, U 0K0J0 15% pacrnonoxeHsl
B mrare HeOpacka, T.e. OKOJIO OAMH U3 TpeX Ta
MaxOTHBIX 3eMenb B mTare Hebpacka oporra-
forcst. J{ns yTBepykKIeHus 3TUX CJIoB B Taln. 4
MOKa3aHbl U3MEHEHUS 3eMeIb JJIs1 XO3HUCTB He-
koropbix mrarax CHIA.

Tabmuua 4
W3menenus 3emuie B xo3siicTBax 3a nepuoga 2007-2012 rr.
3emiis Xo- 3emJst X0- W3menenus 3a Hpouent

Irar 3stiicTB B 2007 | 3stiicTB B 2012 TIepUOT HSMHCCILCPII{;? 34

rosia roma 2007-2012 rr. 2007-2012 It
Adnsicka 881 585 833 861 -47 724 -5,41%
Apxan3zac 13 872 862 13 810 786 -62 076 -0,45%
Kanmudopuus 25 364 695 25569 001 204 306 0,81%
KonHekTukyT 405 616 436 539 30923 7,62%
Jlxopmxus 10 150 539 9 620 836 -529 703 -5,22%
MbH 1 347 566 1454104 106 538 7,91%
Hebpacka 45 480 358 45331783 -148 575 -0,33%
Texac 130 398 753 130 153 438 -245 315 -0,19%

Uctounnk: Farmland Information Center // URL: https://www.farmlandinfo.org/2012-census-

agriculture.
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Kak mokazano B Ta6m. 4, ¢ 2007 roma mo
2012 ronp! miowaau X039MCTBEHHBIX 3€MENb B
wtatel Konnekrukyre (7,62%) u Maue (7,91%)
YBEJIMYWINCH, & B TO BPEMS B INTaThl AJISICKU
(-5,41%) u Jxopmxun (-5,22%) ux miomaan
cam3uTed. B mrarax Apkanzac, Kamudopuus,
Hebpacka u Texac konebaHus 3eMIIETIONB30BA-
HUS Ha XO3SUCTBaX HIDKE, YEM B BBIIICYKA3aH-
HBIX IITATOB.

A Takxke, Mo OQUIMATHHONH CTATUCTHUKE
«NASS-U.S. Departament of Agroculture,
2007 Census of Agroculture» [6] B mepuon

2002-2007 rr. B HEKOTOpbIE WITaTH, B T.4. He-
Opacka, Konopano u ApkaHszac HaOI0IanoCh
HauOoIbIIIee PACIIMPEHUE OPOILICHHS B TOI JIe-
CSITH OPOILAEMBIX IITAaTOB CTPaHbI KakK IO IJIO0-
IaJ5IM, TaK U 110 MPOLIEHTHHIM U3MEHEHHUsIM. B
TOT K€ BpEeMsl, [0 CPABHEHUIO C BbIIICHA3BAH-
HeiMu mtatamu, B Kamudopuun, Operone u
BammuHrrone, kotopbie SIBISIOTCS OCHOBHBIMU
CEJIbCKOXO3SIICTBEHHBIMU ~ TIPOM3BOAUTEISIMH,
HaOII0aeTCsl COKpALIeHUEe MOCEBHBIX IUIONIA-
nen.

Tabnuna 5
OcHoBHoOe pactupenue uppuraiuu B nepuoa 2002-2007 rr.
HN3menenue B opomaembix 3emMeb B mepuon 2002-2007 roasl
Irar
Iaomansp, ra IIpouent
Hebpacka +378,432 +12,2
Kanudopuus -280,665 -8,0
Texac -26,325 -1,3
ApxaH3zac +126,36 +7,5
Aiinaxo +4,455 +0,3
Konopano +112,185 +10,6
Kanzac +34,425 +3,2
MoHTaHa -14,985 +1,9
Operon -25,515 -3,3
BamuarTon -35,235 -4.8

Hcrounmk: NASS-U.S. Departament of Agroculture, 2007 Census of Agroculture.

3a nepuoa 2002-2007 rr. B utare He6packa
nobapnsta  npubnusutensHo 378 270 ra,
OCTaBIIHECS AECBATH LIITATOB, UCIIBITAIN YUCTOE
YMEHBILIEHUE OpOIlIaeMbIX 3emelnb Ha 75 330 ra.
B TOT %€ Bpemsi Kak B IIECTH U3 A€CATHU LITATOB
HaOIIoANICsl POCT OPOLIAEMBIX IUIOIAACH, UX
COBOKYITHO€ YBEJIMUYEHHE IUIONIa/iell COCTaBU-
710 292 410 wim Bcero 77% pocTta opoIaeMbIX
mwiomaaek B mrare HeGpacka. Takke, B 3TOT
nepuon B 69 u3 93 okpyros mrara Mpou301LI0
yBEJIUYEHHUE IUIOMIAJN OpPOIIAEMBIX 3EMeb.
OnHako MPOU3OILIN 3HAYUTENIbHbIE PA3INUUS,
OTpa’karoliye He TOJIbKO (PU3NUECKHUEe MPEeaeIbl
paclIMpeHus] UppUTaluK, HO U 00s3aTebHbIC

15

MOpAaTOpUM, OIpaHUYMBAIOIIME JajbHEIIEe
passutue uppuranud. OCHOBHOE pacIIUpEeHHE
opomienus B nepuoz 2002-2007 rr. mpou3omnuio
B paliOHaxX IITaTa, KOTOpbIEe yXe ObUIM B 3HA-
YUTEJIBHOW CTENEHW HMHBECTHPOBAHBI B OpPO-
menue. B okpyrax Xounrt, Kactep n JIuHKoIBH
YBEIUYMIOCH 00I11ee KOJTMYECTBO OpOIIaeMbIX
3emenb Ha 140 535, yto Ha 54% Oomble, yem
3a Atk JeT. Ha puc. 4 nokasaHo JeCATH BbI-
II€HA3BaHHBIX IITATOB 110 OOIIEM KOJIUYECTBAM
OpOILIAEMBIX 3€M€Jb, KOTOpas aBTOPBI MOATO-
ToBJIeHO 10 1aHHBIMU NASS-U.S. Departament
of Agroculture, 2007 Census of Agroculture [6].
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Puc. 4. Ton decsmu wmamoe CIIIA 6 obwem konuuecmee opouaemvix 3emenv (MiH 2a)

B 2017 rony neHeXHble MOCTYIJIEHUS OT
(bepMepCcKUX pPHIHKOB BHECIH B 3KOHOMHKY
Heb6packu 6onee 21 mupn mommapo u 5,7%
ot obmiero oobema CIIIA. U, gecsatb Beqynmx
TOBapoOB IITaTa (B CTOMMOCTHOM BBIPA>KEHHUU)
3a aeHexHble nocrymieHus 2017 roma - 310
KPYIIHBIA POraTblii CKOT M TEJATa, KyKypy3a,
COsl, CBUHBHM, MOJIOUHBIE MPOAYKTHI (MOJIOKO),
MIICHUIIa, CEHO, KypUHBIE fiIa, KapTodenb u
cyxue 000b1. Kak1plil gomap B arpornpoayKr-
HOM 3KcriopTe renepupyet 1,28 nomnapa B Ta-
KHX BUJIaX SKOHOMHYECKOH JeATEIbHOCTH, KaK
TPaHCHOPT, GMHAHCHPOBAHKE U TIPOU3BOCTBO.
DKCIOPT CEIBCKOXO3UCTBEHHOW NPOTYyKIUU
Heb6packu B 2017 rogy B pasmepe 6,4 mipn
J0J11apoB 03HavaeT 8,19 Mapa qomiapos.

Heo6xonumMo OTMETHT, YTO yIydIlIeHHE Me-
JMOPATUBHOTO COCTOSIHUSI U OPOLICHNE 3eMeIb
SBJISICTCS OJHUM M3 NMPHOPUTETHHIX HaIlpaBslie-
HUW OTpAaciy, YCTOMYHMBOE Pa3BUTHUE, KOTOPO-

IO SIBJIIETCS OCHOBOIIOJAraoLUM JUIsl YBEJIU-
YEHUsl IPOMU3BOACTBA CEIbCKOXO35MCTBEHHOU
MPONYKIMH U €€ PeHTA0ETbHOCTH.

Wppuramus, obecrieunBaemas IMOJ3EMHbI-
MU BOJaMH, SIBJISIETCS Ba)KHBIM KOMIIOHEHTOM
CEJIbCKOXO3SIIICTBEHHOIO CEKTOpa B OKpyTax
BOCBMU LITaTOB, KOTOPBIE MEPEKPBIBAIOT BOJO-
HOCHBIN ropu3oHT Oramnana. [Ipogaxu ceinb-
CKOXO3SIICTBEHHBIX KYJBTYp C 3€MEllb, 10CTaB-
JsieMbIX ToJ3eMHbIMH Bojgamu, B 2007 romy
coctaBuian Oonee 7 MIIpA. AOJUIAPOB, OKOJIO
60% mpoaaxx CeabCKOXO35UCTBEHHBIX KYJIBTYP
B peruoHe BocbMu mrarel u 6onee 10% nam-
OHAJIBHBIX IIPOAAXK arpokynsTyp. Oporraembie
36MJIM B PETHOHE INPOU3BOJIAT B OCHOBHOM
3€pHOBBIE KyJbTypbl. [IprMepHO nosoBuHa X0-
35IUCTB PErMOHA C UPPUralUel, OpOIIaeMbIMU
3eMJISIM U MPOJaXKaMM Ha OCHOBE I'DYHTOBBIX
BOJl HaxoauTcs B mtate HeGpacka.

Tabmumna 6
Hcnonp3oBanne BOJBI B arpoKyIIbType OT 00mIe10CcTyTHOH (%)
Tonsl Tamxukucrag Hebpacka
1993-1997 92,33 34,81
1998-2002 91,64 35,13
2003-2007 90,86 34,12
2008-2012 - -

Ucrtounnk: AQUASTAT - FAO’s Global Information System on Water and Agriculture / URL: http://

www.fao.org/aquastat/en/.
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[lo odummanbHON CTATHCTHKE MEXIY-
HapoaHOW HWH(GOPMALMOHHOW OpraHu3aluu
«AQUASTAT» mnpoueHTHOE COOTHOLIEHUE
WCIIONb30BAaHUE BOJIBI B arpoKyJabType 00IIe-
JIOCTYITIHOM BBICOKO BapbUPYyeTCs B CpaBHE-
Hun PecnyOmuku TapKUKUCTaH €O IITaTOM
Hebpacka. Ilo aaMUHUCTPAaTHBHO-TEPPHUTO-
pHUATBHOMY MOTPEOJICHUIO BOJBI B CPEIHEM 32
2000-2010 rr. KapTUHA BBINJIIUAT CIETYIOLUIUM
obpasom: 1) mo XarnoHckoit obnactu - 6024,9
MiH M3; 2) mo Corauiickoit obmactu - 3091,8
miH M3; 3) o PPII (Bxntouast cronuist - Jly-
man6e) - 2998,9 man M3 u 4) mo I'BAO - 398,3
miH M3. Takoke, mokasareneii Tadi. 5 moaTBep-
’KIaroT, 4YTO He XaTJIOHCKO# 001aCcTH, a BOOOIIE
TamKUKUCTaHE HMCHOJB3YET BOJIbI CEIBCKOXO-
3SIICTBEHHOM OTpaciu TpU pasza Oolblie uem
mrara Hebpacku. B nmepuon 1993-2007 rr. He
HAOMIOMaeTcss CYIIECTBEHHOTO HW3MEHEHUs B
uHAMKaTopax obeux crpad. Tak ecnu B He-
Opacke B mepuoa 1993-1997 roasl ucnomib3o-
Banoch 34,81% BOIBI OT OOIIEH, TO B IEPUONT
1998-2002 rr. 35,13% u B 2003-2007 romax
ucronb3oBanochk 34,12% Boasl ot obmiei [8].
DTH CJI0B MOKa3bIBaOT, uTO B Hebpacku uppu-
TalMOHHOM CEJIbCKOM XO3MCTBE 3HAYUTEILHO
pacumMpuiiach, U yay4dlIuioCh roJ 3a TO/bl.

HeobOxomumMo OTMETUT, 4YTO HauOOJbIIas
JoJsl OTpedneHus: (MCIOMb30BaHMUs) BOIHBIX
PECYpPCOB NPUXOIUTCS Ha KOKHOM Tamkuku-
CTaH. JTO, MPEXkE BCEro, CBA3aHO C HAJTUYHEM
OOJBIINX 3E€MENBHBIX PECYpCOB U PA3BUTUEM
CeNIbCKOro xo3sucrBa. IMeHHO B XaTiOHCKOM
obnactu Bo Bpems ObiBiero CCCP-a cymie-
CTBOBaHUs TaK Ha3bIBaeMblii mpoekT HOx-
HO-TQ/DKUKCKUNA  TEPPUTOPHUAIBHO-ITPOU3BOJI-
CTBEHHBIN KOMILIEKC.

5. O6cyxnenne.

ITo cocrosauto B 2015 roaa, miomaas Haxo-
JSIIUXCA B TUIOXOM MEJIMOPAaTUBHOM COCTOSIHUU
3eMelb XaTIoHCKOM obiactu cocraBuia 16,1
ThIC. Ta 41,8 ThIC. Ta 3eMeb OBUTH OABEPIKEHBI
Pa3JIMYHOM CTENEHU 3aCOJICHUS, B TOM YHCIIE:
HU3Koe 3acoiieHue - 31737 ra, cpeanee 3acolie-
Hue - 8489 ra u BbicOoKoe 3aconenue - 1620 ra
[3]. BonbIIMHCTBY HaceleHHBIM IyHKTaM 00-
JIACTU YTPO’KAET BHICOKUI YPOBEHb IPYHTOBBIX

17

BOJI, HEKOTOPBIE PETMOHBI HAXOAATCS B IUIOXOM
CaHUTApPHO- SIUAEMHOIOIMUECKOM COCTOSIHUU.

CornacHo [5] 6acceitn peku [Tsamk, Baxmn
u Kadepunuran u KpynHbele BOJOXpaHHIIH-
ma B BoceiickoM paiioHe (BOZOXpaHMIIUILE
«Cenbyp») u B ropoze Kyms10 (Bonoxpanunuiie
Mymunaban) SBISIOTCS PETHOHAMH, KOTOpBIE
Haunbosee MoABEeP)KEHbl BOSHUKHOBEHHUIO Upe3-
BbIYaMHBIX cuTyauuii. ExxeronHo, no npuyuxe
BO3HUKHOBEHHUS JIMBHEBBIX JOXKIEH paspy-
maipTes Oepera pek, 3allUTHBIE 1aMObl U BO-
noxpaHwiuia. Toapko 3a IEpBOE MOIYyronue
2015 roma B obnactu npousonuio 14 4ypesBbl-
YalHBIX CUTyallui, B PE3yJabTare KOTOPBIX Ha-
HecéH yepo 6onee yem Ha 30,3 MITH COMOHH.

McTouHMKY BOIBI ISl CEJIBCKOXO35MCTBEH-
HOTO UCIOJIb30BaHuA B mrare HeGpacka crnox-
HO BOCIIOJIHUTb €CTECTBEHHBIM IyTEM. Ilomu-
THUKa BOJIONOJIb30BAHMS MPUBEIA K TOMY, YTO
CEroJlHs MOIIHOCTh IOoTOKa peku llmart co-
crapisierT auuib 10-25% ot ucropuueckoro. C
kxoHua XIX Beka no 2005 rona I'eonornyeckas
ciyx06a CIIIA onpenenuna ucromenue Orai-
JIAJIbCKOTO BOJIOHOCHOTO TOpHu30HTa Ha 9% [4].
PanmonaibHOE UCIIOIB30BaHUE BOBI ABISETCS
HEOOXOIMMOCTBIO Il 00ECIIEUEeHUsI IKOJIOTH-
YeCKOi 0e30MacHOCTH peruoHa.

ITockonbky arpapHoii orpaciau B HeGpacka
XOpOILIO Pa3BUBAThCS, M3-3a €r0 KJIMMaTH4e-
CKUX U reorpauueckux YCJIOBUIl OIMHOKO C
TaKMMH ycI0BUsIMHU cTpaH LlenTpanbHoi A3uu,
M03TOMY HCIOJb30BaHUE HEOPACKUX OIBITOB
B 00JIACTH CENbCKOM XO3SHCTBA STOM PErHO-
HE OYEHb BaXKHO. YUMUTBIBasl 3Ty BoIpocy, 29
ntoHda 2019 roga Ha BCTpeye ¢ pyKOBOJCTBOM
MunucrepcrBa cenbckoro xossiicta CIIA,
KypUPYIOILIUM MEKIYyHApOJHOE COTpyIHHUYE-
CTBO, OBUIM OOCYXJIEHBI HTOTM IOCELICHUs
mratoB Hebpacka u KOxnoii [lakotsl, 1 Mu-
HUCTEPCTBO celibckoro xo3siicrta CIIIA 3auH-
TEPECOBAHO B OKa3aHUU MOAJEPKKU IPOEKTaM,
peanu3yeMbIM U IJIaHUPYEMBIM K pean3alyu
aMEpUKaHCKUMM KomnaHusMmu B Kaszaxcrane
[9]. IIpu sTOM, amepUKaHCKasl CTOPOHA IOHU-
Maer, yTo yepe3 Kazaxcran Takoii moaxon Oyaer
BHEJPATbCA BO BceM lleHTpanbHO-A3HaTCKOM
peruoHe, mMpu 3TOM 3TO Oy/leT CBSI3aHO C IPO-
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€KTaMH, PEaIn3yeMbIMU B PETMOHE HE TOJIBKO
komnanusiMmu CHIA, no u Kanaapl, bpazunuu,
Aprentunsl u apyrux crpal CesepHoii u FOx-
HOM AMEpPHKH, KOTOpPBbIE aKTUBHO IPUMEHSIOT
HOBBIE OMOTEXHOJIOTMYECKUE METOIBI.

Iloromy uro IlenTpanpHas A3us uMeeT
UHTEHCUBHOE CEJIbCKOE XO3SIIICTBO, KOTOpOE
CILy’)KMT MCTOYHHKOM CPEICTB K CYIIECTBOBa-
HUIO 15 puMepHO 30% HacesneHus peruoHa u
npousBoaut 10% peruonansuoro BBIIL. Onna-
KO IPOAYKTUBHOCTb BOJHBIX PECYPCOB B pasbl
MEHBIIIE CPEJHEMUPOBBIX IOKa3aresen. boiee
3¢ (deKTUBHOE BOAOIMOIB30BAHUE B IKOHOMH-
K€ MOXET 3HAYUTEJIbHO YBEIWYMUTH JIOXOIbI
(bepMepcKUX XO3SUCTB U MOBBICUTH MPOU3BO/-
CTBO «3CJICHOW» JHEPreTUKU. TaJKMKUCTaH,
KOTOPBI HAaxXOIUTCSl Ha BEPXOBbs OacceiiHa
Apanbckoro Mopsi 1 6orat BO30OHOBIIEMBIMU
HCTOYHMKAMH 3HEPIUH, C IOMOIIBIO HCIIOJIb-
30BaHMM OMBITOB IuTara HeOpacku, MOXeT
aJalTUPOBaTh OTPACIU U JKU3HEAESATEIbHOCTH
HAaCeJIeHMs K U3MEHEHHIO KJIMMaTa, COKPaTuTh
HCIIOJIb30BaHUS BOJBI U Pa3BUBATh CEJILCKOIO
XO0351CTBa.

1o oueHkaMm, BHEIPEHUE COBPEMEHHBIX TEX-
HOJIOTMM U METOZOB CEJIbCKOIO XO3MCTBA MO-
KET CroCcOOCTBOBATH MOBBILICHUIO YPOXKAHHO-
ctu B perroHe 6onee ueM Ha 20% k 2030 roxy u
Ha 50% x 2050 rogy ¥ 1Mo3BOJIUT UCHOIB30BAThH
BOJly, KOTOpasi CErOJIHA UJIET Ha OPOLIEHHE, IS
YAOBJIETBOPEHUS PACTYIIErO CIpOca Ha BOAY
CO CTOpPOHBI HACEJEHUS U NPOMBIIIIEHHOCTH.
ExxeroaHble 5KOHOMUYECKHUE ITOTEPU B PE3YIIb-
Tare HeI(PPEKTUBHOTO YIPABICHUS BOIHBIM
XO34MCTBOM COCTAaBJSIFOT mopsaka 2,1 mipn
nomtapos CIIIA B skBHBaj€HTE, BapbUpYSACh
ot moutu 0,5% BBII B Kazaxcrane no 4,25% B
Tamxukuctane (1o ganueM 2017 roga).

6. 3axiouennue.

Takum obpazom, HebGpackoe cenbckoe Xo-
3SCTBO CUMUTACTCS OHUM U3 Hauboee TeXHO-
JIOTMYECKU Pa3BUTHIX B MUpeE. 31ech pa3pada-
TBIBAIOTCSI HOBBIE COpPTa PacTEHUH, 3aIlyLICHbI
MHHOBAIIMOHHBIE CHCTEMbI OpOILEHUS, BHE-
JPSIOTCSI aBTOMAaTHU3alisl U COBPEMEHHbBIE MH-
tepgeiicel. [ocynapcTBo Takke SKCIOPTUPYET
CBOM 3HAHMSI U OINBIT BO MHOTUE CTPaHbl MUpA.
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Cenbckoe X031 cTBO B TasKkukucTane 6bu10
MOJIEPHU3UPOBAHO B COBETCKUI MEPUOJ U IIPO-
JIOJDKAET PAacTU KaK OJUH U3 BaKHEHIIMX CEK-
TOpOB B cTpaHe. 3-3a macmtabHO MOIEpHU-
30U NPOU3BOACTBO CEIIbCKOXO035MCTBEHHOM
IpoAyKUMHU B TajyKuKucTaHe yTpouioch B Ie-
puox 1960-1988 rr. [lociie oOpereHus He3aBU-
CHUMOCTH, OJIHAKO, JINOEepaIn3alusl CeIbCKOX0-
3SIICTBEHHOI'0 CEKTOpa BbI3BaJla 3HAUUTEIIBHOE
COKpalleHue oobema arponpoayKIi, CHU3UB
IIPOU3BOAMTEIBHOCT Ha 55% B mepuoa Mex-
ay 1991 u 1997 ronamu. Ilostomy, B 3T0# Ha-
IIPaBJICHUH, T.€. 111 MOJIEPHU3ALUH U Pa3BUTHUS
arpapHOM CEKTope B yCIOBUAX TalKUKUCTaHA,
0c00eHHO XaTJIIOHCKOM 00JIaCTH, TIPEXK/IE BCETO
HEOOXOIMMO HUCIIOIB30BaTh U MPUMEHATH OIIbI-
ToB HeOpacku B 00:1aCTH ceIbCKOE XO3AUCTBE.

OnuH U3 cnoco0OB TOCTHKECHHUS ATOH LIEIH
U Pa3BUTHUS CEJIbCKOXO3MCTBEHHOIO CEKTOpa
SIBJIIIOTCS. BOCCTAHOBJIEHUE U PEKOHCTPYKLIHSA
UPPUTALMOHHBIX U MEJIMOPATHBHBIX CHUCTEM,
IIPEIIOAraeT 3aMeHy HAacCOCHBIX arperaros,
BOCCTAHOBJICHUE U YBEJIMYEHHUE IPOIYCKHOMN
CIOCOOHOCTH KaHAJIOB, OYMUCTKY JPEHAXKHBIX
CUCTEM, CTPOUTEIBCTBO BOJLOXPAHWIINIL, KallH-
TaJbHBI PEMOHT BBHICOKOHANIOPHBIX TPYyO Ha-
COCHBIX CTAaHLUMN, PEMOHT U BOCCTAaHOBJIEHUE
BEPTUKAIBHBIX U KOHTPOJIbHBIX KOJIOALEB U BO-
JIONPOIYCKHBIX TPYO.

JUi yBeMUYeHUs IUIOIAAN OPOLIAEMBbIX 3€-
Melnb OyyT OCBaMBaThCs HOBBIE 3€MJIM, A TaK-
xKe OyIeT HalaXeHO MAaIIMHHOE OpOILEHHE U
II0JIUB 3€MEJIb IIyTEM I10J36MHOI'O OPOIICHHUS.
Cornacuo [3] no 2020 roga mpegycMarpuBa-
€TCsl yJIyUlIeHHE MEIMOPATUBHOIO COCTOSHUS
18809 rexkrapoB U BBEIAECHUE B CEIbCKOXO3SM-
CTBEHHBIH 000poT 2284 reKTapoB 3eMIIH.

Jns  nosbimeHust 3(PQPEKTUBHOCTH  HUC-
I10JIb30BAaHUSl BOJHBIX PECYPCOB M Y4acTHs B
MEXPETUOHAJIBHOM PETyJIHMpPOBAHUU BOIHBIX
pECYypCcOB HEOOXOAMMO pEIIUTh BOMPOC TIO
BHEJIPEHUIO COBMECTHOI'O YIIPaBJIEHUSI BOJHBI-
MU pecypcamu Oacceitna pek [Isamx, Baxmn u
Kagepuuran. Ha Tepputopun XarioHckoii 00-
nactu umeercs 23126 rekrapoB 3a0pOIIEHHBIX
3emenb (21323 ra opomaemsie) u 41,8 Teic. Ta
(1620 ra opomiaemble) 3aCONEHHBIX 3€MEIb,



Boonvie pecypcor

4T0 coctaBisieT 39 % obmieit muomaau opora-

€MBIX MOCEBHBIX 3eMeib. OCHOBHBIE MpoOIIe-

MBI, HaOmonaeMele B cepe: 1) U3HOIIEHHOCTH

UPPUTALIMOHHBIX CHUCTEM, 2) U3HOC OCHOBHBIX

CPEICTB HACOCHBIX CTaHIWH, 3) cmabast mare-

pHaTbHO-TEXHUYECKass 0a3a HMPPUTALIMOHHOTO

X0341cTBa U 4) yrpo3a BO3HUKHOBEHHUS 4pe3-

BbIYAWHBIX CUTYaLIUM.

B nanHOM HampaBiieHUM HEO0OXOIUMO OCY-
IIECTBUTH CIIEAYIOIINE MEPOTIPHUATHUS:

* Oyzmer pazpaboTaH IUIaH Mepexoja Ha Co-
BMECTHOE YIPABJICHUE BOJHBIMU pecypca-
MU YIOMSIHYTOTO BOAHOTO OacceiiHa;

* Oyayr pa3paboTaHbl COOTBETCTBYIOIIHE
[POTPaMMBbl U IIJIaHbI MO TOBBIIICHHUIO MO-
TEHIMaja KOMIUIEKCa BOJHBIX XO3SHCTB
JTAaHHOTO Oacceiina.

7. biaroxapHocThb.

XOTHM BBIPa3UTh OaroapHOCTH mpodec-
copy Kazaxcrancko-Hemenkoro Yuusepcurera
. Anmarel AHZIpero MutycoBy u npodeccopy
HazapOaeB Yuusepcurera r. Hyp-Cynran XKa-
Hato CaruHTaeBy 3a OKa3aHHOM MOMOILHU U CO-
JIICUCTBUE B U3TOTOBJICHUHU DTOU CTATHH.
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MODERN PROBLEMS OF INTEGRATED USE OF WATER
AND ENERGY RESOURCES OF THE ARAL SEA BASIN

Petrov G. N.
The Academy of Sciences of the Republic of Tajikistan

Abstract. Due to the extensive development of irrigated agriculture in the 2nd half of the
last century, all the available water resources were almost completely exhausted in the Aral Sea
basin. This led to the death of the Aral Sea, land degradation and conflict of interest between
the countries of the region. This conflict has been further aggravated by the development of
hydropower, which uses the same water resources. Despite all the efforts undertaken in the past
30 years, both by the basin countries themselves and by international organizations, it has so
far not been possible to achieve any tangible positive results in resolving these conflicts. The
article discusses the current situation in the water sector of the Aral Sea basin, analyzes existing
problems and provides suggestions for solving them.

Keywords: conflict of interest, demography, energy, environmental disaster, hydropower,
irrigation, population growth, water resources.

Abcmpakm. B cé:a3u ¢ 9KCMEHCUBHBIM PA3BUMUEM OPOUUAEMO20 3eMIedeus 80 8MOopoti no-
nogune XX 6. 6ce umerowuecs 800Hvie pecypcul 8 bacceline Apanbckozo mops Ovliu npakmuye-
CKU NOJIHOCMbIO UCUEPNaHbl. Dmo npugeno K 2ubenu Apanvckoeo mops, deepadayuu 3emenb u
KOH@IUKMY uHmepecos mexcoy cmpanamu pecuond. Imom KoH@GAuKm ewe o6oavuie ycy2youn-
Cs pazsumuem 2u0poIHepeemuKU, Komopas ucnoivzyem me e 600nvle pecypcvl. Hecmomps
Ha 6ce ycunus, npeonpunsamvle 3a nocieonue 30 jem Kak camumu cmpanamu dbaccetina, max u
MEAHCOYHAP OOHBIMU OP2AHUZAYUSIMU, 00 CUX NOP He YOAIOCh O0CUYb KAKUX-TUOO OUYMUMBIX
NONOHCUMETILHBIX PE3YAbIMANOos8 8 PaspeuleHuu 3mux Kongaukmos. B cmamove paccmampusa-
emcst meKywjas cumyayusi 8 B00HOM cekmope daccetina Apanbcko2o Mops, Ananu3upyIomcs Cy-
wecmeyiowue npoonemvl U 0arOmces NPeOI0HCEHUs N0 UX PeUeHUrO.

Knroueewie cnosa: konugaukm unmepecos, oemoepadus, sHepeemuKa, IK0I02UdecKdas Kama-
cmpogha, euoposnepeemuka, uppueayusi, RPUPOCM Haceaetus, 600Hble PeCypChbl.

Hap pobuma 6a pywou éacevu coxau KUuo8ap3uu 00Epuasanoa 0ap Humau 0yomu acpu
oucm. Xama 3axupaxou oou masyyoa oap xagsau oaxpuu baxpu Apan kapub nyppa dbaposapoa
mewyoano. Hu 6a mapeu baxpu Apan, manas3yau 3aMuHxo 6a WapmanoHau Manpuamoop
OQiiHU KUWBAPX0U MUHIMAKA 08apOa paconud. Hu uxmurogom az yonuou pyuiou 2uoposuepee-
MUK, Ku 3axupaxou 0opo ucmughooa mebapad. bo 6yyyou xamau kyumwxou oap myau 30 conu
OXUP XaM KUWBAPX0U XA83aU HUXOU 80 COZMOHX0U OAUHANMUNANT XAH)3 HAMABOHUCTAHO Oa
Xama 2yHa uxmuuiogom Houl Hawasano. Jlap mMaKona 6azvu KYHYHUU 6axuiu 00MmavMUHKYHUU
xaegzau daxpu Apan myxoKuma Kapoa Meumasad, MywKuiomu magyyoa 6apou Xauu oHx0 Xal
Kapoa meuasao.

Kanuosoorcaxo: wapmxou manguam, oemoepagus, snepeemurd, 0amxou Myxumu 3ucm,
008pil, pywiou axoui, 3axupaxou 00.

Introduction

The Aral Sea basin consists of two river ba-
sins - the Amu Darya River and the Syrdarya
River, which are located on the territory of five
countries: Kazakhstan, Kyrgyzstan, Tajikistan,
Turkmenistan, Uzbekistan. Water resources in
the region are used mainly in two sectors of the
economy - irrigation and hydropower.
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Today, the problem of water use in the
region is mainly associated with the death
of the Aral Sea itself. His disappearance is
recognized as a global catastrophe, the cause
of which is the short-sighted command and
administrative management of the economy
in the former USSR. But the death of the Aral
Sea is only part of the problem. In addition,
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serious contradictions have arisen between
the countries of the region in the sharing of
transboundary water resources. And according
to forecasts, these contradictions in the next 20-
30 years will only worsen [1]. As a result, the
situation in the water and energy sector in the
Aral Sea basin today is usually unequivocally
assessed as negative.

In fact, the situation is not so simple and
unambiguous. From a purely economic point
of view, the countries of the Aral Sea basin
have achieved impressive successes in the
development of their water and energy resources
in the second half of the 20th century.

If at the beginning of the 20th century only
about 3.5 million hectares were irrigated in the
region, by the nineties the total area of irrigated
land increased to 7.9 million hectares, including:

- in Uzbekistan - up to 4.3 million hectares

- in Kazakhstan - up to 0.8 million hectares.

- in Kyrgyzstan - up to 0.4 million hectares

- in Tajikistan - up to 0.7 million hectares.

- in Turkmenistan - up to 1.7 million hectares.

Especially intensive development of
irrigation in the region began during the period
of the USSR (mainly from the 60s to the 90s).
What happened during this period can be called

a unique experiment in the world practice of
interfering with nature, its conquest.

At the same time, the entire increase in
irrigated areas was provided by desert and semi-
desert areas, such as the Karshi and Golodnaya
steppes, etc. The total increase in irrigated land
by the 90s of the last century was 4.4 million
hectares (7.7 - 3.5), which is 1.37 times more
than the area of the reduction of the Aral Sea
(Table 1) - 32.1 thousand km? (58.9 - 36.8).

This, in fact, realized the idea of using the
water resources of the Aral Sea, which arose
long before the formation of the USSR. At the
end of the 19th century, the famous Russian
geographer Alexander Ivanovich Voeikov,
traveling through Central Asia, suggested
using the water resources of the Amudarya and
Syrdarya rivers not to maintain the Aral Sea,
which evaporates them, but to irrigate the desert
and arid lands of the region.

In addition, when deciding on large-scale
work on irrigation of desert lands in the region,
in order not only to reduce, but completely
eliminate their negative impact on the sea, it was
decided to transfer part of the Siberian waters
to the region. Again, this proposal was not an
invention of the USSR. It was proposed in 1871

Table 1
Dynamics of the Aral Sea
Square ) o
Level Volume, Mineralization, Runoff,

Year water, surfaces

km? %00 km?*/year

m km?

1960 53,40 1083,0 68 900 9,90 63,00
1980 46,40 51675 18,00
1982 44,40 19,00
1984 59 878
1989 40,40 24,00
1990 38,24 323,0 36 800 29,00 12,50

Source: Aral Sea.www.ntsomz.ru.

in Kiev by Y. Demchenko, in his book entitled
“On the flooding of the Aral-Caspian lowland
to improve the climate of the neighboring
countries”.

In addition, when deciding on large-scale
works on irrigation of desert lands in the region,
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in order to not only reduce but completely
eliminate their negative impact on the sea, it
was decided to divert part of the Siberian waters
to the region. Again, this proposal was not an
invention of the USSR. This was suggested in
1871 in Kiev by Y. Demchenko in his book “On
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the flooding of the Aral-Caspian lowland to
improve the climate of neighboring countries”.

In the USSR, an attempt was made at the
scientific and feasibility study of this project.
On May 24, 1970, the Resolution of the Central
Committee of the CPSU and the Council of
Ministers of the USSR No. 612 was adopted
“On the prospects for land reclamation,
regulation and redistribution of river runoff in
1971-1985.” The project envisaged the supply
of 25 cubic kilometers of water per year by
1985.

More than 160 organizations of the USSR,
including 48 design and survey and 112 research
institutes (including 32 institutes of the USSR
Academy of Sciences), 32 union ministries and
9 ministries of the Union republics, worked on
the project for about 20 years. The preliminary
cost of the project was estimated at 32.8 billion
rubles, including: on the territory of the RSFSR
- 8.3 billion, Kazakhstan - 11.2 billion and
Central Asia - 13.3 billion. The benefit from the
project was estimated at 7.6 billion rubles net
income annually.

The same sharp increase in the Soviet
period was observed in the energy sector. It can
be said that as a matter of fact, starting from the
30s of our century, a completely new for it was
created in the region, the modern basic industry
- electric power industry. The total installed
capacity of all power plants in the region reached
37.8 million kW by the mid-1990s, including:

- in Uzbekistan - 11.3 million kW.
- in Kazakhstan - 18.5 million kW.
- in Kyrgyzstan - 3.8 million kW.

- in Tajikistan - 4.4 million kW.

At the same time, hydropower industry
in the upstream countries — Tajikistan and
Kyrgyzstan — was about 90%, and in the
rest of the countries of the region, about 20%.
Andthatwasjustthe beginning. The same growth
rates of electric power industry in the region
were foreseen in the future - “The Concept of
the USSR Energy Development for the Period
1991 - 2005 provided for the construction and
commissioning of hydroelectric power stations
in Central Asia with a total additional capacity
0f 9.96 million kW.

Unfortunately, all these impressive
results have led to the same great negative
consequences. The intensity of the ecological
imbalance processes in the region has sharply
increased, which was particularly pronounced
in the Aral Sea zone, land salinization and
desertification increased, water quality has
deteriorated in almost all sources.

As a result, already by the 70s, the water
resources of the Syrdarya river basin turned
out to be almost completely exhausted. In the
Amudarya basin, there is also a shortage of
water resources. Practically all this has turned
into a global environmental problem of the
region, and with respect to the Aral Sea - into
an environmental catastrophe (Table 2).

Table 2

Main indicators of water and land resources use in the Aral Sea basin

Indicator unit 1960 | 1970 | 1980 | 1990 | 2000
Population million people 14.1 20.0 268 33.6 41.5
Irrigated land thousand hectares | 4510 | 5150 | 6920 | 7600 | 7990
Irrigated area per capita ha per person 0.32 0.27 0.26 0.23 0.19
Total water withdrawal km? per year 60.61 | 94.56 | 120.69 | 116.27 | 105.0
Including irrigation km? per year 56.15 | 86.84 | 10679 | 106.4 | 94.66
Specific water intake per

o m3 per ha 12450 | 16860 | 15430 | 14000 | 11850
hectare of irrigation
. . m3 per person
water withdrawal per capita ) 4270 | 4730 | 4500 | 3460 | 2530
in year

Source: SIC ICWC, 2000
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Discussion

The simplest and most understandable
explanation of the current situation would
be if it were the result of any obvious errors.
Unfortunately, this is not so. During the
existence of the USSR, water basin utilization
schemes were developed and refined many
times, involving dozens of design and research
institutes, onascientific basis. Their examination
was carried out at all levels, both in the central
departments and in all the republics. The quality
of these works can be assessed by the fact that
their base - water balances are still used, with
almost no serious changes. The problem of the
Aral Sea itself was not missed in the problems
of using of water resources in the region. It was
clear to the developers that its volume would
be drastically reduced. But it was decided to
economically justify the sacrifice of shipping,

fish and other related economic sectors in favor
of cotton growing. The issue of salt during the
drying of the Aral Sea was also considered; it
was assumed that it will depart with water.

These problems did not arise from the fact
that they have not been given enough attention.
Simply, they were very complex, associated
with too deep and abrupt changes in all sectors
of socio-economic life and ecology. And too
great was the belief in the possibility and power
of man in the “struggle with nature”. In the
history of mankind there are few such examples.

It must be admitted that such extensive
development of irrigated agriculture in the Aral
Sea basin in the second half of the last century
was forced and to some extent unavoidable. The
reason for this was the demographic situation -
a sharp increase in population (tab. 3).

Table 3
Population dynamics in the Aral Sea Basin, fact and forecast (million people)
Year | Kazakhstan | Kazakhstan | Tajikistan | Turkmenistan Uzbekistan Total
1990 16,7 43 5.4 3,7 20,3 50,4
1995 16,0 4,6 59 4,6 22,9 54,0
2000 14,9 49 6,1 5,4 243 55,6
2010 15,7 7,6 7,3 8,6 30,1 69,3
2025 25,9 8,4 9,0 13,1 40,3 96,7

Source: Royal Haskoning, GEF Agency IFAS.

Water and Environment Management Project. Report: Basin water-salt balances and their
importance for national and regional planning. 2002

A typical example for all countries of
the region is Tajikistan (Fig. 1). From 1950
to 2019, its population grew almost 6 times,
that is, every 10 years during this period, an

additional population appeared on the territory
of the republic, equal in number to those living
in it in 1950.

million people
(=)

Figure 1. Dynamics of population growth in Tajikistan

y =0,0007x2 + 0,064x + 1,3809
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And this population growth continues at
the present time. There is a vicious circle - the
population growth for the agrarian countries
of the basin requires the development of new
lands, which in turn contribute to and even
provoke further population growth. Moreover,
as the data in Table 2 show, the growth of
irrigated land in the region does not compensate
for population growth — from 1960 to 2000,
the irrigated area of land per capita decreased
by almost a factor of two.

All this led to very serious negative
environmental consequences. By 1980, almost
all of the basin’s water resources were fully
utilized (Table 4).

The total water consumption in 1960 in the
Aral Sea basin was 60610 million m?, and by
1990 it had increased to 116271 million m?, or
1.8 times. At the same time, the actual water
consumption in the countries of Central Asia is
rather close to the biological norm.

Table 4
Water use dynamics in the Aral Sea basin (million m3)
1960 1970 1980 1990 1995 1999
Q

5 g g g g g g
) = Z | = Z | 8| €| = Z | 8| €| = =
4 < h~ < 4 < ~ < = < = <
o ) o o) o o) o B0 o a0 o =1
= 2 = N 2 E T I = 2
= E = = E =
— — p— — p— —

o nw ol ol o o | o | o
=S A " N E=-N RS | S| S| A A
Kazakhstan - ST N T R =< T AT N =~ IRA TN =~ I o T =\
sl=|glglglglale|glalz]|e

— — —
Kyrgyzstan ~ = X 00 = 0 — o X ~ N —
A | o« N A | F | A on T | | | o o
o o | o| o o | o | o = =)
Tajikist S gl3I|E|1g|2| 3|8 |8|s|2]¢%
—
gjixistan R |8 o — | o| = | & S | 8| S| o
— — — — — — — — —
o o = N o | v 0 o | o | o " 00
Tukmenisan | S | 3 |8 |2 [E(E| 2|25 |E| &
urkmenistan L A ~ = A | o o N n | A >3 =)
— — | | a | « N || e = —
o | o =) o | o| o — © | o] o e =)
Uzbekist I | &8¢ |||l | 288 %]| 8
zbekistan S| & | ® | o | |w| oo || S| al| o
SRS < <+ | © | »w | © w | w» | F | © e
o | o | — <+ | v v

. . o | o =) o~ o o~
The entire basinof | = | = NG o | QIR | 8| Q| & v
sz | 2|28/ S| /8|2 ¢%
the Aral Sea Sl g | X | alS| = S| S| & S S
. : o | o o Q| o] v | o — | o | o| o o)
including = v Q 00 o | < < n | o | S| & O
s|@|8|8|g/2|2|g|2|E|lg|&
Amu Darya I N n < S | © ° o O | O S )
. . o | o o n o | v | < | | o] © o
including I | < < W | F || Q n | =8 = ®©
S|z |E|E|E|E|g|z18l2|¢8
Syrdarya SRS < | F | < | | | & )

Source: SICICWC

24



Boonvie pecypcor

In addition, the situation is aggravated by
the constantly progressive salinization and
degradation of land, primarily irrigated (table
5). The area of irrigated land in the Aral Sea
basin, where salinization of the top meter layer
of soil is classified as moderate or strong, has
increased significantly and by the year 2000

made up more than 30% of all irrigated lands
of the basin.

Land degradation is one of the main
reasons for the negative impact on agricultural
production, especially on crop decline and
instability.

Table 5
Salinization of irrigated lands in the Aral Sea basin (thousand hectares)
Irrigated Saline land area
Region area 1990 1999
in 1990 Weak | Moderate | Strong | Total | Weak | Moderate | Strong | Total
Basin of the Syrdarya River
Kyrgyzstan 410 13 5 4 22 12 5 4 21
Uzbekistan 1860 603 151 48 802 465 250 80 794
Tajikistan 250 47 11 5 62 44 11 5 60
Kazakhstan 780 55 64 119 128 128 87 342
T‘)talbizifarya 3300 | 663 221 121 | 1,005 | 650 393 177 | 1,219
Basin of the Amudarya River
Tajikistan 690 29 16 3 47 29 16 3 47
Uzbekistan 2400 900 403 103 1406 | 867 500 138 | 1,504
Turkmenistan 457 478 158 1093 | 478 969 197 1644
Total
Amudarya 4,810 1,386 896 264 | 2,546 | 1,373 1,485 338 | 3,195
basin

Source: Central Asian Scientific Research Institute of Irrigation

These processes have a particularly
large development in the mountainous and
economically weak countries of the region -
Tajikistan and Kyrgyzstan. This is facilitated
by their difficult natural conditions - a strong
dissection of the relief, steep slopes, uneven
distribution of precipitation over time and
territory, poor soil resistance against erosion,
thinning of trees, shrubs and grass vegetation.

Much of the agricultural land in these
countries (in Tajikistan - 76%) is located at an
altitude of 800 - 2500 meters above sea level,
on an area with slopes of 10 - 20°. Due to the
economic instability and lack of food, the
population of mountain villages in large areas
plowing lands with a steepness of more than

15°, deforestation and shrubs, while destroying
grass vegetation. In addition, unregulated,
excessive grazing of livestock is under way
and no measures are taken to increase pasture
productivity. Strengthening of erosion processes
is also promoted by debris flow. They are most
often observed after plowing in deforestation
areas.

The analysis performed is not an excuse for
the approach to the development of the water-
energy complex of the Aral Sea region used
in the second half of the last century. But it
helps to explain why, recognizing the error of
past decisions, the Central Asian countries are
simply not correct the situation back to what it
was before 1950.

25



3axupaxou oon

It becomes clear that today, in order to use
water and energy resources more efficiently,
it is not the refusal of the past that is needed,
but its analysis, the correction of mistakes and
the development of a modernization strategy.
Today, one of the main problems in this regard
is the existence of conflicts in the sectors of the
water and energy complex themselves, which
could not but lead to serious problems.

Tensions in the irrigation has emerged in the
Soviet Union between the two countries and
was suppressed by administrative-command
methods - planned water allocation of resources
between the Central Asian Republics [2], with

the corresponding allocation of funds for the
development and maintenance of irrigated land.

After independence of the countries of
the region in 1991, the situation in irrigated
agriculture in the region did not worsen. The
conflict on water sharing between countries was
settled, or rather, frozen due to the lack of funds
for the development of new lands and some
reduction of the demographic burden due to
labor migration. Table 6, for example, provides
official data on the number of permanent
labor migrants from Tajikistan. According to
independent experts, in reality, their number is
2-3 times more.

Table 6
Labor migration from Tajikistan (people)
Year | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
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Source: Agency of Statistics under the President of the Republic of Tajikistan

Such a number of people who have left
for work in other countries, and usually the
most able-bodied, not only reduces the burden
on agriculture, but also brings substantial
income - remittances of ore migrants to their
homeland today constitute a significant share
of the republican budget. Labor migration
is becoming today an important economic
resource of Tajikistan.

The same situation with labor migrants is
emerging today in the other republics of the
Aral Sea basin, with the exception of somewhat
more industrialized Kazakhstan and closed
Turkmenistan.

The fact that the internal conflict in the field
of irrigation between the countries of the region
is not resolved, and only temporarily frozen is
explained by the fact that within the framework
of development strategies operating in Central
Asia today, especially with the continuing

26

high population growth, it is impossible to
overcome the current problems of irrigation
by reducing irrigated land, withdrawing
them from the economic turnover. Therefore,
constant criticism of its recent past is basically
populism. There is no other way to explain why
today the countries of Central Asia, declaring
the excessive extension of irrigated agriculture
during Soviet times as the main cause of the
existing water crisis in the region, do not even
try to resolve it in the simplest way - by reducing
irrigation areas. On the contrary, practically all
of them, especially the downstream countries,
in their national development strategies, plan to
further expand irrigated areas (Table 7). True, the
countries of the region are also showing some
caution today in the issue of the development
of new irrigated lands, since the environmental
negative consequences of past “successes” have
not been completely forgotten.
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In contrast to the internal irrigation conflict,
the conflict between irrigation and hydropower,
which was also suppressed by command-

administrative methods in the USSR, became
much more acute after 1991 and became
interstate [3].

Table 7
Past and forecasted data on irrigated land (thousand hectares)
Year | Kazakhstan | Kyrgyzstan | Tajikistan | Turkmenistan | Uzbekistan | Total
1990 782 410 706 1329 4222 7449
1995 786 416 719 1736 4298 7955
2000 786 415 719 1714 4259 8101
2010 806 434 1064 2240 4355 8899
2025 815 471 1188 2778 6441 11693

Source: Royal Haskoning, GEF Agency IFAS. The Aral Sea Basin Program.
Water and Environment Management Project. Report: Basin water-salt balances and their importance

for national and regional planning. 2002

The conflict of interest between hydropower
and irrigation has one feature. Hydropower,
located in the upper reaches of rivers, does not
reduce the amount of water runoff for irrigation
of the downstream countries. HPS to generate
electricity simply passes water through the
turbines. But hydropower can change the
regime of water runoff in their own interests
- for a uniform production of electricity over
time. Such an energy regime does not meet the
interests of irrigation. Hence it is clear that the
simplest and most natural way to resolve the
conflict between irrigation and hydropower
can be the construction of own reservoirs
in the territory of the downstream countries
themselves. This would allow downstream
countries to completely abandon runoff control
services from upstream countries and become
independent of them.

And such options are already being
implemented today. Kazakhstan has already
built the Koksaray reservoir in the Syrdaryariver
basin. Turkmenistan is implementing the project
“Golden Lake” - the largest reservoir in the Amu
Darya river basin, with a volume of more than
one hundred cubic kilometers. Similar projects
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for the construction of reservoirs, although a
small volume are available in Uzbekistan.

But the construction of such counter
regulating reservoirs requires large financial
expenditures; therefore, the economic efficiency
of such projects is significantly lower than the
regulation of water runoff by large reservoirs
already existing in the upper reaches of the
rivers (Nurek, Toktogul, Kayrakkum) [4] and,
moreover, built mainly for irrigation purposes'.

Another disadvantage of the construction
projects of counter-regulating reservoirs for
re-regulation of the runoff in the interests of
irrigation in downstream countries is that they
havetobebuiltinlowland areas. They flood large
areas of useful land and have shallow depths,
which turns them into a kind of evaporator. For
example, in the Koksaray reservoir, with an
average depth of 6.5 meters, about 20% of its
useful volume evaporates annually.

Another simple option for resolving
the conflict, which is sometimes offered by
upstream countries, is a proposal to return to

! Hydropower, in principle, does not require large reservoirs
for its normal functioning. For example, in Norway, more than
800 hydroelectric power stations were built for energy purposes
only, and none of them has such large reservoirs as Nurek and
Toktogul.
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the scheme of interaction between energy and
irrigation that existed during Soviet times. The
authors of the proposal believe that at that time
Kyrgyzstan and Tajikistan supplied free water to
downstream countries, while the latter provided
them with free energy - gas, oil and electricity.

In fact, all energy resources were also paid
during the USSR, although at non-market
prices. That is, during the USSR, upstream
countries, regulating the runoff for irrigation
of downstream countries, bought their energy
resources in return. At the same time, the
downstream countries to some extent also
paid for the water they received - by buying
the electricity generated by this water. But
not all, but only unnecessary, unclaimed for
the countries-producers themselves. The state
(USSR) only provided the necessary conditions
for this purchase and sale, and not necessarily
in equivalent amounts.

Another proposal based on the same
principles is the introduction of water charges
between countries in the region. Proponents of
the right to recognize water as a commodity
and establish a market price for it are upstream
countries, taking into account the sovereignty
they proclaimed for all natural resources on
their territory.

In order to be more convincing, they often
refer to the 1992 Dublin Conference, where
the principles of water use were put forward,
proclaiming that water has an economic value
and should be regarded as an economic good.
At the same time, the status of the Dublin
Conference and its principles is raised to the
level of international law, although in fact it
is just a joint statement of the participating
countries.

But the most important thing is that in the
Dublin principles of water use the concept of
“value” is used, and not “price”, and even more
so there is no mention of water as a product.
And from an economic point of view, “value”
and “price” are different concepts. Something
can be very useful, even vital, that is, to have
value, but not to have a market price. This, for
example, the air we breathe. The distinction
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between these concepts is well illustrated by the
“paradox of the cost of water and diamonds”
known to economists from the 19th century, the
essence of which is that although the value and
usefulness of water necessary for human life is
much greater than the value of diamonds having
a purely decorative function, the price of water
is incomparably lower than the price diamonds.

River water in its natural state is not a
commodity, but it can be made a commodity,
for example, after cleaning and bottling, or
when delivered by tankers, such as when it
was bought by Israel in Turkey in 1995. In the
latter case, the price of water just transferred the
cost of its preparation and delivery. A similar
situation may occur when water is supplied
from one country to another via canals.

The proposal to introduce paid water
consumption between countries in the Aral Sea
Basin essentially provides for double payment
for the use of water resources for the upstream
countries - for electricity generated by this
water (from consumers of their own countries)
and as a resource for irrigation (from consumers
countries downstream).

In addition, several other complex issues
and problems immediately arise here. The
simplest of them is the determination of the
price of such water. Not to mention the difficulty
of calculating the price itself, it will need to be
coordinated with the buyer countries, which is
quite difficult.

The second question is the volume of water
supplies. Should all water be paid for, or that
part of it that is intended directly for the Aral
Sea itself should be free? And if the water for
the Aral Sea is free, then what to do if, for
example, Uzbekistan, as it sometimes happens,
redistributes it to its needs? And who will
control all this? The same applies to sanitary
discharges.

The next question is the regime of water
supply. Naturally, if water is a commodity, then
it should be delivered to customers only at that
time and in the volumes that are determined
(ordered) by the buyer. Then it turns out that
if Uzbekistan and Kazakhstan will not order
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water in the winter, then it will be necessary to
stop the operation of hydropower plants of the
upper reaches. And if this is not done, then the
water supplied without an order will have to be
paid fines?. And since the cost of water will be
calculated by the countries of runoff formation,
the fines, naturally, by countries consuming
water. And will it not be that the fines will
exceed the cost of the supplied water itself?

There are also issues with the water supply
scheme. For example, in the Syrdarya river
basin, the buyers of water formed in Kyrgyzstan
are mainly Uzbekistan and Kazakhstan. But
all of it flows to them through Tajikistan, and
to Kazakhstan through Uzbekistan, that is,
in transit. If water is a commodity, then such
transit must be paid. Or will Tajikistan first
have to buy all Kyrgyz water, and then sell it
to Uzbekistan, which in turn will sell part of it
to Kazakhstan? And, finally, who and how will
all this water, whose consumption is constantly
changing along the way, be measured? To
do this, today neither the republics nor the
region have the necessary institutions, gauging
stations with equipment and specialists. And it
is necessary to measure the water - any product
must be identified and certified in order for it to
pass through customs and tax procedures’.

And finally, even if all these issues could be
solved in any way, Tajikistan and Kyrgyzstan
would simply transfer the management of the
regimes of all their hydropower plants to the
downstream countries, especially during the
winter period - the latter, paying for water,

2 By the way, such a situation today sometimes develops in the
Syrdarya basin, in the Shardara reservoir and in the Kzyl-Orda
region. The large amounts of water released from the Toktogul
reservoir in winter are not only not claimed by the lower coun-
tries - Uzbekistan and Kazakhstan, but also cause great damage
to them in the form of flooding. Obviously, this damage should
be compensated by the countries - “sellers of water.”

* The fact that such procedures will eventually be necessary is
shown by the example of the exchange of electricity between
Tajikistan (in the south) and Uzbekistan (in the north), which
has been preserved from the times of the USSR until 2010. It is
really just an exchange, barter, it is not accompanied by bank
financial transactions. But despite this, such a barter is consid-
ered as export-import and so is reflected in the state statistics.
In this case, the customs and tax structures regularly have ques-
tions to the power industry. And this is despite the fact that me-
ters are installed on the borders of the republics.
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will naturally determine and the volume of its
supplies.

All the above-mentioned difficulties are
confirmed by modern practice. In 2001,
Kyrgyzstan adopted the Law “On Interstate Use
of Water Objects, Water Resources and Water
Facilities”, which provided for water charges
from neighboring states. But, unfortunately,
the adoption of this law only lowered the level
of trust in Kyrgyzstan from its neighbors; the
republic has never received any payment for
water as a resource.

At the same time, it should be recognized
that the introduction of paid water use would be
the simplest solution to the problem of relations
between the countries of the region in the area
of sharing water and energy resources. As
shown above, today it is impossible primarily
because of the lack of necessary feasibility
studies. Therefore, it is of particular interest
to consider one of the tools for implementing
such an approach, proposed in 1997 by the
President of Kazakhstan N. A. Nazarbayev - the
International Water and Energy Consortium.

At the first stage, such a consortium could be
created as a commercial organization that would
engage in the exchange (purchase and sale) of
water for energy between the republics of the
region. As an economic mechanism for such an
exchange, one can adopt the scheme provided
for in the Agreement between the Republic of
Kazakhstan, the Kyrgyz Republic, the Republic
of Tajikistan and the Republic of Uzbekistan on
the use of the water and energy resources of the
1998 Syrdarya River, but putting it on a more
solid basis.

In general, such a scheme could look like
this. The consortium buys from the upstream
countries (Kyrgyzstan and Tajikistan) the
excess electricity for them generated by them
in the summer, during the growing season,
carried out for the downstream countries. The
consortium makes this purchase of electricity
at prices that provide upstream countries with
the opportunity to purchase the same amount of
electricity in the winter, during the most scarce
period for them (and during the period when
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they accumulate water in their reservoirs for
the growing season). That is, the purchase of
summer electricity is carried out at winter prices.
The consortium sells this electricity at summer
prices, which can be significantly lower than
winter prices. The consortium will cover this
price difference with irrigation water supplies,
which, strictly speaking, is the main goal of the
whole scheme. Such payment for water supply
will be made in accordance with the legislation,
which has already established a paid water
supply in all countries of Central Asia and at
the rates approved in them. Moreover, given the
shortage of money in the republics, water can
be paid to the consortium in real terms, in the
form of agricultural products. The consortium
will sell these products on the market, and as
a result, all payments between upstream and
downstream countries will continue to be made
in cash.

In addition to simplicity, this scheme has
other significant advantages. It moves away
from the very difficult issue of introducing
water charges between states, and at the same
time uses the already established scheme of
paid water supply in the countries themselves.
The territorial boundaries of the consortium’s
activities also become insignificant. They can
be extended to the entire Aral Sea basin. At the
same time, the consortium does not replace the
existing managerial and economic structures,
but works in parallel and in close connection
with them. But at the same time, he has the
opportunity, both to cooperate and to compete
with them. And, finally, its further development
in any form is possible.

A proposal is also being put forward (from
the upstream countries) that it is not the water
itself that should be paid for, as a commodity
or resource, but the operating costs of the
waterworks that regulate the river runoff. In
this case, the cost of water is determined by the
costs transferred to it. Although this removes the
problems associated with water as a commodity,
other, equally complex, immediately appear.

First of all, the distribution of total operating
costs for all participants means their joint
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operation and, accordingly, joint ownership.
But then, in the same proportion, the total profit
from the production of electricity, which is
much higher than the costs, should be divided.

Further, for all existing integrated
hydropower plants, if not impossible, it is
practically very difficult to isolate from the
general complex of structures the elements
ensuring the supply of water and determine
their cost and operating costs. For example,
how to determine what provides the water-
conducting turbine path of a hydropower plant
— the generation of electricity or the supply of
water? Or what provide emergency spillways
- the supply of water or protection from the
overflow of water through the dam? Even
more difficult is the issue with the river bed
itself and the coastal fortifications on it. And
finally, even having solved all these issues, it
is unclear what the general scheme of payment
of compensatory operating costs should be
for individual participants: the lowermost
hydroelectric system does not supply water to
anyone and, therefore, it is not entitled to any
compensation, but it receives water passing
through all the overlying waterworks and
therefore he must compensate the latter for all
operational costs. Of course, this is absurd, but
any other such schemes are also no better.

And finally, in any case, any such approach
requires  coordination with  neighboring
countries.

It is also proposed, when resolving the
conflict of irrigation-hydropower, to proceed
not from the national, but from the general,
regional interests of the participating countries
and on the basis of this to develop a general
optimal scheme for regulating and using river
runoff.

Here it can be emphasized that statements
about the regional interests of the countries of
Central Asia and even their priority over national
ones, does not have any real grounds. Unlike
national interests, which have their specific
expression in official programs, strategies,
plans, and other government and departmental
documents, regional interests are abstract. At
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best, regional interest can only be defined on
the basis of national, as their mutually beneficial
coordination - on the basis of interstate treaties,
agreements, contracts.

The principle of optimizing the overall
benefits involves the selection of such options
for regulating the runoff and, accordingly,
such regimes of operation of hydropower and
irrigation in which the maximum total profit
from their activities is achieved. Of course, in
this case, with today’s independence of all the
participating countries, it is unacceptable such
a solution, in which the maximization of total
profits will be achieved due to the fact that one
party will have losses, but the other will receive
a profit that exceeds them. Therefore, in this
variant, it is not the unconditional optimization
that is usually considered, but the Pareto
optimization, in which all decisions are made in
a space where a single participant cannot worsen
the situation. With all the attractiveness of this
approach, a problem arises with the choice of
the start of optimization. Taking the regime
required for hydropower as the beginning of the
optimization process, changes will be possible
only from the side of irrigation, and vice versa.

But it’s not only that. The solution of the
optimization problem of maximizing the overall
benefits in the case of hydropower and irrigation,
in fact, does not require any mathematical model
calculations. It is uniquely determined in favor
of irrigation. This is explained by the fact that
in any regime the total electricity generation
at hydroelectric power plants depends only
on the amount of water through the turbines,
which is the same for all regimes. Therefore,
the profit of hydropower does not depend on
the regime of runoff regulation. As a result, the
general optimization depends only on irrigation
- the optimum regime for it will automatically
be optimal for the general hydropower and
irrigation system. By the way, this approach
was used during the USSR. Today, there is
a perception that irrigation at that time was
the main priority of the economy. In fact, the
priority was not irrigation itself, but regulation
of the runoff in its interests, since in this case
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the associated generation of hydropower was
independent of the runoff regulation regime.
Another thing is that in reality, for energy,
not only the overall output is important, but
also its distribution by seasons, but such a
task under the USSR was no longer solved
within the framework of interrelationships
within hydropower and irrigation, but within
the framework of the common United Energy
System of Central Asia.

But in any case, it should be recognized that
the development and justification of optimal
schemes for the sharing of water resources can
be very useful to all countries of the region. It
can serve as a base, the best option that countries
should strive for when they cooperate with each
other on the basis of mutual compromises.

Thus, all the approaches discussed above,
based on the direct opposition of existing
hydropower and irrigation, do not allow
today to find a solution to the problem of their
interaction, which would satisfy both parties.

At the same time, effective solutions to the
problem of the relationship between hydropower
and irrigation, taking fully into account their
mutual interests, are possible by expanding the
scope of the problem, by partially going beyond
the boundaries of these industries.

The basis of this method is the principle of
relations between countries of transboundary
basins, in which the countries of the runoff
formation zone (and owners of hydroelectric
facilities) provide runoff control services
to downstream countries that use water for
irrigation. These services in this case represent
a transition from the national energy regime of
operation of the reservoirs of upstream countries
to the irrigation regime in which downstream
countries are interested. For this, the Ilatter
compensate the upstream countries for all the
costs and losses associated with this [5].

This approach is adopted in the “Agree-
ment between the Government of the Republic
of Kazakhstan, the Government of the Kyrgyz
Republic, the Government of the Republic of
Tajikistan and the Government of the Repub-
lic of Uzbekistan on the use of water and en-
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ergy resources of the Syrdarya river basin”
(Bishkek. March 17, 1998), article 4 of which
provides that upstream countries provide the
necessary supplies of water for irrigation of
downstream countries. At the same time, the
additionally produced electrical energy associ-
ated with these water supplies, in excess of the
needs of Kyrgyzstan, Tajikistan, is transferred
to Kazakhstan and Uzbekistan. Its compensa-
tion is provided by supplies to Kyrgyzstan and
Tajikistan in the equivalent volume of energy
resources (coal, gas, fuel oil, electricity), as
well as other products (works, services) or in
monetary terms.

Based on this agreement, the further pre-
sentation of the proposed methodology will be
made, focusing on the Syrdarya river basin. Of
course, there are no restrictions for its applica-
tion to any other transboundary basins.

For the Syrdarya river basin, the runoff
formation zone of which includes the Tok-
togul (Kyrgyzstan), Andijan (Uzbekistan) and
Kairakkum (Tajikistan) hydropower plants with
regulating reservoirs, the method is implement-
ed as follows. First, for all three of the above
hydroelectric complexes, the modes of opera-
tion are determined in accordance with nation-
al interests. Calculations of these regimes are
carried out sequentially, first for the uppermost
Toktogul, then the middle Andijan and, final-
ly, the lowest Kairakkum hydro system. As for
the Toktogul and Andijan hydropower plants,
the national regimes are calculated both for the
operation of hydro-systems “in the open field”,
based only on the natural regime of the Naryn
and Kara Darya rivers. In contrast, the national
optimal regime of the Kairakkum hydroelectric
complex is no longer calculated on the basis of
the natural runoff of water in the river, but on
the basis of those releases that were calculated
above for the Toktogul and Andijan hydroelec-
tric complexes.

As a result of the last calculation, it is possi-
ble to determine the regime of releases from the
Kairakkum reservoir, including the volumes of
water that can be used by downstream countries
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during the vegetation period. As experience
shows, these volumes and the schedule of water
supply to the vegetation, calculated only on the
basis of the national interests of the countries of
runoff formation, will not meet the interests of
the downstream countries. To ensure the latter,
it is necessary to regulate the runoff, change the
operating mode of the waterworks.

Such re-regulation of runoff should start
from the lowest Kairakkum hydropower plant.
The two downstream hydropower stations -
Andijan and Toktogul should be included in the
work sequentially, as necessary.

Among other things, this scheme provides
the most minimal cost of services for regulat-
ing the runoff, since the latter significantly in-
creases for the upper reservoirs in relation to
the lower ones. A comparative analysis of the
“prices” for water for the Syrdarya river ba-
sin proves that the most effective separation of
functions between reservoirs when regulating
the runoft should be based on the principle of
bottom-up [6]. That is, first all the possibilities
of the cheapest Kairakkum reservoir are used,
then Andijan and, finally, the most expensive -
Toktogul. And Toktogul comes into operation
only if the resources of the first two possibili-
ties are insufficient. This significantly reduces
the total cost of services.

From the above it is clear that in the pro-
posed methodology, the services for regulating
the water runoff, which the upstream countries
provide to the downstream countries, is chang-
ing its national regimes of the reservoirs. What
kind of losses do the countries of the runoff for-
mation zone bear and what should the down-
stream countries compensate for them?

As is known, the upstream countries - Tajik-
istan and Kyrgyzstan, are interested in the en-
ergy regime of their hydropower plants. There-
fore, losses of these countries can only be losses
of electricity associated with such a change in
the modes of operation of their hydropower
plants: from energy to irrigation. But, as noted
above, the generation of electricity at hydro-
power plants depends primarily on the volume
of water used, which is the same under any con-
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ditions. The pressure of the hydroelectric sta-
tion can also be considered the same for both
the energy and irrigation regimes, since both
there and there the reservoirs are equally filled
and emptied only at different times of the year.
Thus, at first glance, when providing services
for water runoff regulation, upstream countries,
as it were, do not incur any losses. But in real-
ity, this is not the case, since in fact, upstream
countries are interested not only in generating
total electricity, but also in maximizing it in the
winter, the most scarce and coldest period, si-
multaneously coinciding with lower discharge
in rivers. Therefore, the upstream countries as
a result of the transition from the energy re-
gime to the irrigation one, in reality, have loss-
es - losses of winter electricity. But at the same
time they produce an equivalent excess of it in
the summer, growing season. Again, it turns
out that if these countries had the opportunity
to exchange this surplus summer electricity for
scarce winter electricity over time, they would
also have no losses. The problem is that today
the upstream countries cannot carry out such
an equivalent exchange with their own forces.
There are several reasons for this. This is a cer-
tain shortage of winter electricity in the down-
stream countries themselves, and problems
with the transit of electricity, and difficulties in
exporting electricity to foreign countries, etc.

From this it becomes clear that the countries
consuming water should compensate for the
countries that regulate the water runoff. They
should help the upstream countries to perform
the above exchange, which they themselves
cannot make.

It can be noted that with the proposed
scheme for regulating the water runoff of the
Syrdarya river with three hydro-systems in the
interests of both irrigation and hydropower,
none of the participants have any losses. Uz-
bekistan and Kazakhstan receive in full and in
the required mode irrigation water, Kyrgyzstan
and Tajikistan - the energy they need, also un-
der optimal conditions for the republics. It is
only necessary that the thermal power plants of
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Uzbekistan and Kazakhstan operate in a some-
what modified mode. But since the latter is de-
termined not by the regime of water runoff, like
that of a hydroelectric station, but is set rather
arbitrarily, they also do not have any losses.

Thus, the most effective way to resolve the
conflict between irrigation and hydropower is
provided by compensation in the form of elec-
tricity exchange between the countries of the
region. But this requires a properly functioning
united energy system, which in Central Asia has
recently been partially destroyed. Therefore, to-
day the question of its restoration and further
development in today’s market conditions be-
comes very important [7].

It should be noted that the integrated energy
system is needed not only for the implementa-
tion of compensation in the framework of the
relationship between irrigation and hydropow-
er. She in itself has many positive moments.

Conclusion

Modern problems and challenges of the joint
integrated use of water and energy resources of
transboundary rivers of the Aral Sea Basin in
Central Asia have a complex historical, politi-
cal, socio-ecological and economic nature, and,
as shown by 30 years of experience, cannot be
solved by simple financial and economic meth-
ods even with the help of developed countries.

For this, the countries of the region need not
only new effective approaches and technolo-
gies, but also a complete change of paradigm
oriented today towards accelerated develop-
ment. The latter should be replaced by a sus-
tainable development paradigm with limited
resources, including human resources.

In addition, engineering and feasibility
studies of national and regional strategies for
the development and operation of the water and
energy sector and the signing of relevant inter-
state agreements are necessary.
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B c¢cmamve obocnosanvl 3Hauenusi nacmoOuwyHo20 pulOOBOOCMBA 6 8000EMAX PECNyONUKU.
Ipumenenue npocpeccusHvix Memooo8 U MEeXHOIOUU GbIPAWUBAHUS IKOLOSULECKU HUCMOLL
pulObL, 3a CYEM UCNONL308AHUSL €CIMECBEHHOL KOPMOBOU OA3bl pACMUMENbHO2O U HCUBOMHOZO
npoucxoxcoenus. Ilpeonacaemcs npucnocabiusams axkeéakyibmypy ¢ Y4emom CO30aHUs 6
pecnyonuke 6accetino8oeo YnpasieHus B00HbIMU PeCyPCamu.

Knrouesvie cnosa: nacmbduwmnoe pvibosoocmeo, o03epa, casau, Oenvitl amyp, Oenvii
MOICMON0OUK, COM, CYOAK, peunbie baccelinvl, n00OACCElHbL.

In the article the values of the fish-farming are presented in the reservoirs of republic. Applica-
tion of progressive methods and technologies of growing ecologically of clean fish, due to the use
of natural feed base of vegetable and animal origin. It is suggested to adjust aquiculture taking into
account creation in the Republic the water resources basin management.

Keywords: fish-farming, lakes, white cupid, sheat-fish, pike perch, river basins, subbasins.
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HarynpHoe macTOMIIHOE XO3SHCTBO BO
BHYTPEHHHUX BOJIOEMax B MaKCHMAaJbHOH cTe-
MEHHU MPHUOIMKEHO K CEeNIbCKOXO35ICTBEHHOMY
MIPOU3BOJCTBY, MPH KOTOPOM NPUMEHUTEIHHO
K pBIOOBOJICTBY CO3JAIOT M OKCIUIyaTHUPYIOT
KyJAbTYPHO BO3/EJBIBAEMOE BOJHOE YTOIbE.
CrnenoBatenbHO, OHO TpeOyeT MIIaHOMEPHOTO
HAy4YHO-O0OOCHOBAaHHOIO 3apbIOJICHUsT BOJOE-
MOB COOTBETCTBYIOIIMMHU €r0 HPOIYyKTUBHO-
CTH BHU/IaMHU PACTHTEIbHOSIHBIX PBIO.

[Ipu BHEIpEHUU HOBBIX METOJOB PHIOOXO-
3s1ICTBEHHOT'O MCTIOJIb30BAaHMsI BHYTPEHHUX BO-
J0€MOB TpeOyeTcsl 3HAYUTEIbHOE YBEIMYCHHE
KOJIMYECTBA PhIOOIOCAOUHOTO MaTepHaa, Ko-
TOPBIN JIOJIKHBI IIPOU3BOAUTH HOBBIE BOCIPO-
M3BOJICTBEHHBIE KOMILJICKCHI U MHOTHE JIpyTrue
PBHIOOBOIHBIC TPEANIPHUATUS PA3TUYHBIX HOPM
COOCTBEHHOCTHU.

B 2019 rony mo mannsiM MuHucrepcTBa
CEJIbCKOTO XO3SICTBA CTPaHbl, TOJBKO B JEH-
CTBYIOIIME BOAOEMAax M IMpyaax pPbIOHBIX XO-
351ICTB BCEJIEHO CBBILIE 2,3 MIIH. 3K3EMIUISIPOB
MOJIOAM PACTUTEIBHOSAHBIX pBIO. ITO TMO-
3BOJIJIO CO3JaTh CHIPHEBYIO 0a3y MAJsl TOJy-
YEeHUs1 CTPATEerMYecKUX 3aracoB PbIObI HETo-
cpeacTBeHHO B Ta/KMKUCTaHe, HE3aBUCUMO OT
BHEIIHENOJIUTUYECCKUX M BHEIIHEIKOHOMMYE-
CKUX (PaKTOPOB M CLIOCOOCTBYET 00ECIIEUEHUIO
MIPOJIOBOJILCTBEHHOM 0€301MaCHOCTH CTPAHBbI.

W3-3a rpaHULbl IPUBE3EHO 25 MIIH. JIMYU-
HOK, 930 ThICSY OIIONOTBOPEHHON MKpBI U 5
ThICSY MOJIoH peIO. B pecny6nuke B 14 cyme-
CTBYIOIIMX Ha CETOAHS PIOONUTOMHHUKAX OBLIO
npousBeeHo 310 MiIH 3K3. JIMYMHOK U Oonee
5,5 MJIH MOJI0/I1 PBIO.

Bcé mepeunciieHHOE BbIlIE €1Ba XBAaTaeT
Ha 3apblOaeHue okosno 350 phIOHBIX XO3SHCTB
Pa3nUYHON COOCTBEHHOCTH OPraHM30BaHHBIX B
nocnennue 10 ner.

[TacTOumHoe ppIOOBOICTBO HMMEET OO0JIb-
mMe IepcnekTuBbl pazButus [3]. B stom
COCTOUT €Il OJIHA Ba)KHasg HAYYHO-0OOCHO-
BaHHAsi PEKOMEHJAlMs IO BEACHUIO pbIOO-
BOJCTBA BO BHYTPEHHUX BOJOEMAax CTPAHBI.
Mexnay Tem, B o0mieM oObeme BbIpalliuBae-
MO pbIOBI ML HeMHOTHM Oosee 150 T mo-
Jy4alT 3a CYeT MacTOUIIHOTO PHIOOBOJICTBA.
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B 2019 . B pbIOOXO3SIICTBEHHOM HCIIOJB30-
BaHUU HaXOJIUJIOCh OKOJIO 73 ThIC. Ta 03€pHOI0
¢donga. Mmeercs BO3MOKHOCTH HCIIOIb30Ba-
HUS MHOTUX BOJOXPAHWIHI B Kau€CTBE pPbl-
0O0XO3SHUCTBEHHBIX YTOIUH.

ITocranosnenueM IIpaBurenscta Pecmy-
omuku Tamkukucran ot 30 nexadbps 2015 rona,
3a Ne 791 mpunsara «IIporpamma pedopmbl
BOJHOTO cekTopa TaJkuKucTaHa Ha IEPUOJ
2016-2025 roxger». CornacHo myHKTy 13 nman-
Hoit [Iporpammer «PeIOHOE XO3SIICTBO, TaKxke
CUMTAETCSl BaKHBIM IIOJCEKTOPOM BOJOIOTpE-
Onenus. Pp1O0X03s1iicTBEHHBIE MPY/IBI TOCTPOE-
HBI Ha IUPOKUX Oeperax pex Hiu BOIU3U OT UX
MOWM, YTO YMEHBIIIaeT 0e3BO3BPATHBIC OTEPU
BOJIbL. B cpenneM, 00bEM BOJIBI, HCIIONB3YEMBbIH
PBHIOOXO3SIIICTBEHHBIMU  TIPY/IaMH, COCTaBISET
90-100 muts. M3 B rog wiu 0,8-1,5% ot ob1iero
00b&Ma BOIONOTPEOICHHS B CTPAHEY.

B nyskre 109 BbuuenasBanHoi [Iporpam-
MBI TOBOPHUTCS, YTO MOACEKTOpP PBHIOOBOJCTBA
10 BOJ000OECIICUEHHIO, B OCHOBHOM, COTPY/IHH-
4yaeT ¢ Ar€HTCTBOM MEJIMOpALlMU U UPPUTALINH,
MUHUCTEPCTBOM SHEPIETUKHU U BOJHBIX peCyp-
COB M pacxo[ipl, CBA3aHHBIE C ITHUM, OCYILECT-
BIISIET 32 CU€T cOOCTBEHHBIX cpencTB. Cormac-
Ho myHKTy 114, mpu MOBP PT OynyT co3nans
YeThIpe PeUHbIC 0ACCEHHOBBIX OpraHHU3AIlN, B
toM uncie BOP «Coipnapes», BOP «Kadupuu-
ran», BOP «Baxmr», BOP «lIaamk», a Takke
npeaycMaTpuBaeTcsl yupekaeHue mnogodacceii-
HOBBIX Opranusanui B npenenax Bepxue-I11aH-
Jokckoro, Bepxue-Baxmickoro u Huxne-Ka-
¢upHuranckoro nogdacceiiHoB u B OacceiiHe
peku 3epaBLiaH.

bacceitHOBBIE COBETHI PEK, CO3/1aBaEMbIE BO
Bcex 4eThlpéx OacceitHax (CoIpaapbUHCKUA,
Kadpupuuranckuii, Baxmickuit, [Isanmxckuii)
U pU HEOOXOAMMOCTH Ha ypOBHE nojbdacceii-
HOB, COCTaBJIAIOT NPEACTABUTEIbCKYIO IIaT-
(bopMy pazIHUUHBIX TAPTHEPOB.

Wcxons u3 storo, mpenjiaraercs npu oac-
CeifHax peK cO3/1aTh acCOLMALUU PHIOOBOAHBIX
XO3SHCTB, U Ha 0a3e 3THX acCOIMALUN CO31aTh
Opurazpl 1O BBUIOBY pPbIO M3 €CTECTBEHHBIX
BOJIOEMOB, a TAK)KE OXpaHy PBHIOHBIX 3aI1acoOB.
B dersipéx OacceliHax HEOOXOAMMO CO31aTh
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XOTs1 OBbI 110 OTHOMY PBIOOITUTOMHHMKY, KOTOpBIE
Mo Obl 00eceynTh 03epa U peku Oacceiina
ManbkaMu pei0. McckycTBeHHOE 3apblOieHue
BOJIOEMOB TI03BOJIIET HOBBICUTH PHIOOIPOIYK-
TUBHOCTH B 2-3 pa3sa.

[To Hamemy MHEHHIO, paOOTHI 1O yBeIUYe-
HUIO PbIOHBIX 3aI1acOB B 03Epax M peKax JOJIK-
HBI Pa3BUBATHCS B IBYX HAIPABJICHUSX:

-YIy4IIEHUIO YCIIOBHM €CTECTBEHHOTO pa3-
MHOEHUS PBIO;

-MCKYCCTBEHHOMY pa3BEICHHUIO Ha phIOOBO-
JTHBIX TPEATNPHUATUSX.

IIpu 5TOM, €CTECTBEHHOE pPa3MHOXKEHUE
JIOJDKHO Tpeo0aaTh B CHITy OMOJIOTMYECKUX
NPUYMH, HEOOXOTUMOCTH COXPaHEHHs ICHETH-
YeCcKoro pazHoobpasus pei0. [IpuunHoii sBis-
€TCs1 aHTPOIIOI€HHOE BO3/ICHCTBUE HA BOILOEMBI
BO Bropoil nmosoBuHe XX Beka. Crofa MOXKHO
OTHECTH THJIPOCTPOUTEILCTBO, COKpPAILICHHUE
IUTOIIAJ €CTECTBEHHBIX HEPECTUJIMIL, TOK-
CHKOJIOTHYECKOE 3arpsi3HeHHe, MaccoBoe Opa-
KOHBEPCTBO. OTHU HEraTHBHbIC BO3JACHCTBUS
MPAKTUYECKH OJAMHAKOBO MPOSBISIOTCS B pas-
JUYHBIX PETUOHAX HAIIEH peciyOIuKy.

Ha s¢dexTuBHOCTS MacmTaba ecTecTBEH-
HOTO BOCIIPOM3BOJICTBA LIEHHBIX BUAOB PbIO
BIMAIOT Takue (HaKTOpbl, KaK WHTCHCUBHBIN
IIpOMBICENl U OPaKOHbEPCTBO, MACIITAOBI KOTO-
PBIX SIBHO HE COOTBETCTBYIOT YUCIEHHOCTH UX
MIPOMBICJIOBOTO 3araca.

W3-3a MHTEHCHBHOTO MPOMBICIOBOTO H3b-
ATUS CyJaka, BO BpeMs HEPECTOBOTO MEpuoja,
M3MEHWJIaCh MX BO3pacTHas CTpykrypa. Boc-
MIPOU3BOJICTBO Cy/laka CTaJlo 0a3upoBaThCcs Ha
MJIaJIIMX BO3pacTHBIX Ipymmnax (3-5 rogoBu-
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Kax), B 2 pa3a CHU3MJIACh Macca MPOU3BO/ICTBA
U INIOJIOBUTOCTb.

B ycrnoBusix pe3koro yaopoxaHus MPOAYK-
TOB MIUTAHUS U COKpAICHUs 3aHATOCTU Hace-
neHus: OpaKOHBEPCKHI TIPOMBICET BO3PACTaeT,
YTO MPUBOIUT K MOJPHIBY 3aMacOB IIEHHBIX
BUJIOB pbI0. B HaubOonbIiel CTeneHn OT 3TOro
CTpaJaloT 3amachl ca3aHa, coma, CyJaka u Jp.
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Abcmpakm: Vccrnedosanust usMeHeHuss memnepanmypul 6030VXa U ammoc@epHbix 0CcaoKog 516-
Jislemcst OOHOU U3 AKMYAIbHEUWUX 3a0ay cO8PeMeHHOU HayKu 6 yeiom. Ocobyro akmyaibHocms 8
9MOUL C653U NPUOBPEMAlom UCCIe008AHUsL 3AKOHOMEPHOCIEU NePUOOULECKO20 USMEHEHUS PeUo-
HATIbHBIX KIUMAMUYECKUX YCI08ULL HA (hoHe 2106atbHo20 nomenieHnus. B cmamvbe ucciedosamnnvl u
BbISIGNIEHbL XAPAKMEPHbIE 3AKOHOMEPHOCMU U3MeHeHUsi cmoka peku TTanodc ¢ usmenenusimu mem-
nepamypul 8030yXa U 0CAOK08, 6 C6:3U ¢ 2100ATbHbIM NOMeNnieHueM Kiumama. B pabome ucnonw-
308AUCL MEMOO CPABHUMENbHO20 AHANUZA U CIMAMUCIIUYECKULL Memo0 00pabomKu pe3yibmanos
€ NpUGLEeHeHUEM COBPEMEHHBIX 2eOUHPOPMAYUOHHBIX mexHoro2ull. TIpu ucciedoeanuu usmenenus
memnepamypul 6030YXd 6blsiGNIEHO €€ He3HAUUMETbHOE NOGLIULEHUE, YO MONCEM 6bl36AMb PEe3KOe
masiHue 1eOHUKO8 U ¢ NOCIeOVIOUUM YBETUYEHUEM CIOKA Pex.

Knioueswie cnosa: 6acceiin pexu, ITanooic, 30Ha hopmuposanusi cmoxa, cmok, 2100aibHoe
nomenaieHue, memnepamypa 6o30yxa, ocaoku, I UC

Abstract: Changes in air temperature and atmospheric precipitation are one of the most urgent
problems of modern science in general. The study of the regularities of periodic changes in regional
climatic conditions against the background of global warming is therefore of particular relevance.
The article investigates the characteristic patterns of the runoff calibration of the Panj River with
changes in air temperature and precipitation, in connection with global warming. The work used
the method of comparative analysis and the statistical method of processing the results with the use
of modern geoinformation systems and technologies. The air temperature change study revealed it
insignificant increase, which can cause a sharp melting of glaciers and with a subsequent increase
in river runoff.

Keywords: river basin, Pyanj, runoff formation zone, runoff, global warming, air temperature,
precipitation, GIS

AKTyaJbHOCTH HcciaenoBanms. lccre-
JIOBaHUsI M3MEHEHHs] TEMIepaTypbl BO3IyXa
1 atMOC(EepHBIX OCAJIKOB SIBISETCS OIHOM U3
aKTyaJIbHEMIINX 3a]a4 COBPEMEHHOM HAayKu B
renoM. OcoOyro akTyaabHOCTh B JTOW CBSI3U
npuoOpeTaeT ucciaeI0BaHue 3aKOHOMEPHOCTEN
MEPUOUUECKOT0 HM3MEHEHHs] PETMOHAIbHBIX
KIIMMAaTHYECKUX YCJIOBUH Ha (oHe Iodasb-
HOTO moTeruieHus. M3yuenne npocTpaHcTBEH-
HBIX U BPEMEHHBIX O0COOCHHOCTEH KoieGaHui
TEMIIepaTypbl BO3AyXa U KOJHUYECTBA OCAJIKOB
Ha TeppuTopuu roproro [lamupa nmeer 0oib-
10€ 3HAYeHHE HE TOJBKO JIsi pa3paboTKH pe-
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THOHAJIBHBIX CIICHApHeB OyaylINX W3MEHEHHUH
KJIMMaTa, HO TaK)Ke I peIIeHus psiaa IpaKkTU-
YCCKHUX 3a1a4, CBA3aHHBIX C paLII/IOHa.HBHLIM pe-
Fy.HI/IpOBaHI/IeM M1 UCIIOJIB30BAHUECM FHI[pOHOFI/I-
YeCKUX pecypcoB. 110CKoIbKY 3KOHOMHYECKOE
pasButue TaKUKUCTaHA HAMIPSAMYIO CBSI3aHO C
BOJHBIMH peCypcaMy,

Heabio 1aHHOM PadoOTHI SBISETCS HCCIIE-
JOBAHUEC U BBISIBJICHUC 3aKOHOMepHOCT€ﬁ n3-
MCHCHHUSI CTOKaA peKI/I HHHII)K C UBMCHCHUSIMU
TEMIIEPATyphbl BO3JyXa U OCAJKOB, B CBS3U C
FHOGaHLHBIM IIOTCIIJICHUEM KJIMMATa.
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Metoasl ucciaegoBanus. B pabore wuc-
MOJIb30BAIMCh METOJ CPABHUTEIBHOIO aHAJIN3A
U CTaTUCTUYECKUH METOx 00pabOTKU pe3yib-
TaTOB C MPHBJICUEHHUEM COBPEMEHHBIX MH(OP-
MAIlMOHHBIX TE€XHOJIOTMH. JJI BBISBIEHUS Ia-
paMeTpoB JIMHEWHBIX TPEHJOB MHOIOJIETHUX
W3MEHEHUH MPUMEHSUICS METOJl HauMEHBIINX
kBasiparoB. COIIacOBaHHOCTh U3MEHEHUH HcC-
CIIEJyEMbIX XapaKTEPUCTHUK OLEHUBAJIACh C
MOMOIBI0 KOPPEISALMOHHOIO aHanu3a. Jls
IIOJTyY€HUsI HEMIPEPHIBHOTO psifia UCIIOIb30BaJI-
Csl METOJl MHTEPIOJISILIMY IO PENEepPHBIM CTaH-
UsAM. AHaAIU3 IPOCTPAHCTBEHHBIX U3MEHEHUN
Pa3IMYHBIX T'MIPOMETEOPOJOTHYECKUX XapaK-
TEPUCTUK M MCCIENYEMBIX BEJIMYMH, a TAKXKe
UX BM3YyaJu3alus BBINOJIHAJIACH C MOMOUIBIO
nporpaMMHoro nakera «GISy.

MecToM HccnenoBaHus SIBISETCS BEPXOBbE
Oacceitna pexu Ilsamx (Ilamupckuit Tpakr).
I'opuble nopusaTus Ilamupa - 3T0 MOIIHBIN ak-
KyMYJISITOp BJlaru, HaKOIUIEHHOH 3/1€Ch B BHJIE
JI€THUKOB, (PUPHOBBIX MOJICH U BEUHBIX CHETOB,
KOTOpbIE AT MOCTOSHHOE MUTAHUE MHOIO-
YHUCICHHBIM pEKaM, OpOIIAOMIMM IUIOA0POA-
HbIE€ JOJIMHBI HE TOJbKO Ta/pKMKHCTaHA, HO U
ero coceneil. ['opueie cucremsl [lamupo-Anas
OKa3bIBalOT CUJIBHOE BIMSIHUE HA CTPYHHBIE Te-
YEHUs] U T0JIOKEHUE BBICOTHOM IUIaHETApHOMU

(pOHTaTBHOM 30HBI, C KOTOPOH CBs3aHA ITUKJIIO-
HUYecKas nedrenbHocTh Haj Cpenneit Asueit
[18-27].

[Tamupo-Amnaii - 01uH U3 KPYIHEWIINX 1IEH-
TPOB MOIIHOIO COBPEMEHHOI'O OJICJACHEHUS U
¢dopmupoBanus ruaporpaduyeckoii cetu. B oc-
HOBHOM Tujporpaduyeckas cerb Ilamupo-A-
Jasi IeJIUTCS Ha JB€ 30HBI — BO-NepBbIX CeBe-
po-Ilamupckas u IlenTpanpHo-lOxHas vactb
TamxukucTana, BO-BTOpbIX 3amanHo-Bocrou-
Has yacTh [lamupa oxBaTbiBaeT GacceiiHbl pek
I'yur, Illaxpmapa, bapranr, Banu, 3rynem,
Myprab u 6acceitnbl o3ep Capes u Kapaxynb.

Pesyabrarsl uccaenoanus. [Ipu usyue-
HUU U3MEHEHHUs METEOPOJIOTMYECKUX IapaMe-
TPOB ObUT MPOBENEH CTATHUCTUYCCKUN aHaTHN3
JNaHHbIX. McciienoBaHHbIE BEIUYMHBI C METE-
oposnoruyeckux cranuuii Kapakyns, Mypra0,
JxaBmanro3, Mmkammm, Xopor, u lapso3
MO3BOJIWJIM MOJTYYUTh MOJHBINA Psijl NaHHBIX 32
nepuon ¢ 1940 no 2015rr.

Pe3ynpraTel mpUBEAEHHBIX HCCIEIOBAHUI
U3MEHEHUS TeMIIeparypsl BO3yXa B IOJAOBOM
XOJI€, @ TAK)KE UX CE30HHBIC U3MEHEHUs IIPUBE-
JIeHbI B Ta0I. 1.

N3yuyenue TpeHaa 1oKas3blBaeT MOBBILIECHUE
KaK CPEHETrO/I0BbIX, TaK U CE30HHBIX TEMIIEpa-
Typ Bo3ayxa B Kapakyne u Mypra6e.

Tabmuma 1.
Benuuuna TpeHaa Temmeparypsl Bo3ayxa o cesonam, °C

Cra"nus Bricora, M 3uma Becna Jleto OceHb Ton
Myprad 3576 0,17 0,52 -0,50 0,07 0,8
Kapakynb 3932 1,44 0,48 0,92 0,97 04
Hapso3 1288 0,11 -0,46 0,26 0,71 0,12
Xopor 2075 1,57 1,09 -0,08 0,10 0,42
JxaBranros 3436 0,55 0,59 0,66 0,3 0,54
Nmrkammm 2523 1,03 0,96 0,42 0,79 0,97

B ronoBom xolie M3MEHEHUsI TEMIIEPATYPBI
BO3lyXa HEOAHOPOAHBI, HO Ha BCEX BBICOTAaX
orMmeuaerca e€ pocT. Hammensmuii poct or-
Mevaetcsi B gonuHe Jlapsosa Ha 0,120C, Hau-
Oosbliiee MOBBILIEHUE OTMedaeTcsi B Myprabe
n Hmkammme (0,8-0,970C). BryTtpurogosoe
U3MEHEHUE [0 CE30HAM pA3JIMYaAlOTCs Hau-
Oosipliee TIOBBIIICHHE OTMEYaeTcs B 3UMHUN
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nepuop ot 0,11 B lapBose no 1,44 B Kapaxyue.
Ilo pesynpratam TPEHAOBOIO aHAJIM3a MOXXHO
OTMETUTB, YTO 110 BCEM ce30HaM B Mikamume
n Kapakyne ormedaercss 3HAUUTENbHBIA POCT
TEeMIIepaTypbl BO3AyXa. B BeceHHUH Iepuon
HaOMIoZaeTcss MOHMKEHHWE TeMIepaTypbl Ha
0,460C B JlapBo3e, 1eToM HaOIIONAETCS TTIOHU-
xeHue tremneparypsl B Xopore Ha 0,080C,



Boonvie pecypcor

JlanHble aHanM3a TPEHJA [OKa3bIBAIOT HA
HEOJHO3HAYHOE H3MEHEHHE BIarooodecreyeH-
Hoctu Ilamupa nepuon HaOmopenuit 1940-
2015, T.e. yMEHbUIEHHE KOJIMYECTBA OCAJIKOB
B MypraOckoit u JlapBo3ckoil 1oiuMHe, a Tak-
K€ HE3HAUUTEJIbHOE INOHMKEHUE OTMEYaeTcs

B Xopore u J[xaBmanrose. B Kapakynbckoi,
NimkammmMckoil 30HaX, HA00OPOT, OTMEYaeTCs
ux yBenuuenue. B Tabn. 2 npuBeaeHbl BeIUyn-
HBI TPEHJa KOJIMYECTBA OCAJKOB 10 CE30HaM B
MUJUIMMETPAX U B IPOLICHTHOM OTHOLLICHUH.

Tabmuna 2
Pacuer TpeHa KoM4ecTBa 0CaIKOB [0 CE30HaM, B MM
Crannus 3uma Becna Jleto OceHnn Ton
Myprab -0,24 -10,56 -1,98 -3,72 -16,5
Kapakymb 4,56 9,48 -1,8 5,64 16,56
Hapso3 -1.77 -89.48 50.27 13.05 -84,83
Xopor -1.99 -0.60 4.98 0.55 -0,79
JlxaBIranro3 -6.45 -18.54 0.06 7.74 -2,21
Mmkammm 2.09 10.70 2.86 6.75 21,72
Pacuét Tpena Koau4ecTBO 0CaaKOB, B MPOIIEHTaX
Myprab -1,87 -2,12 -1,61 -0,79 -2.24
Kapakynb 35.08 28.99 -8.57 38.37 20.37
Hapso3 -1.1 -41.7 179.6 20.0 -16
Xopor -2.0 -0.5 41.9 1.4 -0,3
J>xaBIranros -16.7 -26.4 0.3 47.4 -1,5
Hmrkammmm 11.6 15.8 33.2 57.2 18,9

Haunbonee cuibHbIE M3MEHEHHS] B CE30H-
HOM pacHpeiesieHHHd OCAaJIKOB HaOIIOHaroTCs
Ha Tepputopuu JlapBaza. 3mech, mpu oOIiEeM
YMEHBIICHUU TOIOBOTO KOJMYECTBA OCAJIKOB,
HaOMIOAeTCsT HE3HAUYMTENFHOE WX YMEHbIIe-
Hue 3umoit (-1.77 mm wm -1,1%), cunbHOE
yMeHbleHue BecHoi (-89,48 mm wim -41,7%).
B nernuii nepuoxa HaOnMogaeTCsl O4EHb CUIIBHOE
yBenuuenue (50,27 mm wu 179,6%), u ropazno
MeHblIee yBenuueHue ocenpto (13,05 mm win
20%). Ha Tepputopun Xopora u J[>xaBiianrosa
M3MEHEHHE CE30HHBIX OCAJIKOB UMEET TOT Ke
3HaK, 4To U B JlapBa3ze, HO OTIIMYAeTCs BEIH-
yuHaMu u3MeHeHuil. B Xopore nauOosbiee
yYBEJIUYCHHE MPUXOAUTCS Ha JieTo (4,98 MM unu
41,9%), a B [IxaBmianroze — ocenbto (7,74 mm
unu 47,4%). Ha tepputopun Nmkammuma yBe-
JTMYEHHUE KOJTMYECTBA OCAKOB XapaKTEPHO IS
BCEX CE30HOB. 3/1€Ch HAUOOJIbIIIEE YBETUUEHNE
B KOJINYECTBEHHOM OTHOIIICHUH TIPUXOIUTCS HA
BecHy (10,70 MM), a B MPOIIEHTHOM OTHOIIICHUHT
—Ha oceHb (57,2%)
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[Ipu Takom packiiaje U3MEHEHHUS TeMmIle-
parypbl BO3lyXa M CyMMBbI OCaJKOB MOYHO
CKa3aTh, YTO MPUBOAUT K MU3MEHEHUSM CHETO-
3arnaca u oneneHeHus. IlomyueHHbld packnan
HEOOXOIMMO TMPOBEPUTh U3MEHEHHUEM YPOBHS
WIK pacxoia BOJbl B HU30BbE Ka/PKOM peku
Oacceitna p. [Lsamk Brirodast peku [llaxnapa,
I'ynt, bapranr, fsrynem u Banu. [lamupckas
yacTh OacceilHa OXBaThIBa€T MOYTHU BCIO €r0
teppuropuio (95%).

[luTaHueM TJIaBHBIX MPUTOKOB SIBIISETCA
JIETHUKOBO-CHETOBOE. 3HAUUTENIbHASL YacTh BO-
n0cO0pa HaXOUTCS B HEONArONPUATHBIX YCII0-
BUSX YBIQXKHEHUS aTMOC(EPHBIMH OCaJKAMH.
OO06mwmit cpeHero0BOM CTOK Y 3aMBIKAIOIIETO
crBopa «Hwmxuwmii [Tsamx» 6omee 1000 m3/c,
YTO COOTBETCTBYET CpPEAHEMY MOAYJIO CTOKa
M = 8,8 11/(c'’km2). Pexxum cToka OOIBIINHCTBA
NpUTOKOB p. IISHIK B 3HAYMTENBHOW Mepe
OlpesieNsieTcsl Halu4MeM B HMX BogocOopax
OO0JIBIIIOTO KOJIMYECTBA JIETHUKOB. Jloms nenHm-
KOBOTO CTOKa JaHHBIX pek konebnercs ot 17%
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(p. I'yur—Xopor) mo 49 % (Banu-buuxaps)
oT obmero oobema ux croka. Jlns ompenene-
HUSl U3MEHYMBOCTH IO10BOro croka p. IlsHmxk
HCIIOJIb30BaHbl T'OJIOBBIE JAHHBIE 110 MOCTaM,
paclojOKEHHBIM Ha caMOH peke 3a MpoAoJ-
JKUATENIbHBI niepuon. Pacrtipenenenue cpenne-
ro TOZI0BOTO CTOKa MO TEPPUTOpUH OacceiiHa
XapaKTEpPU3yeTCsl  BBICOTHBIM  IOJIOKEHUEM
Bo0cOOpa. OCHOBHBIM MCTOYHHKOM MUTAHUS

pek Oacceiina p. IIAHMIK SBISAIOTCA JKUAKHE
OCaJIK{, Tajble BOJABI CE30HHBIX CHeroB. He-
CKOJIBKO MEHBIIYIO POJIb MIPAIOT JICTHUKU U
BEUHbIe CHera. Tak Kak pacrpenesieHHe oca-
KOB M TeMIIepaTypa Bo3ayxa B OacceiiHe moj-
YMHEHA BBICOTHOM 30HAJBHOCTH, TO MPOIECC
(OopMHpOBaHUS CTOKA 3aBHCUT OT BBICOTHOTO
pacronoxeHus BoJocOOpOB.

Puc. 1. Cxema 6accetina p. Amyoapos - Ilanooic u eé npumoxos.

[TonoBoabe HA peke pacTATHBAECTCS C Map-
Ta, C HayaJja TassHUs CHera U BECEHHUX 0CaJIKOB
Y TI0 aBT'YCT, KOT/Ia K KOHILY JIeTa UCTOIIAOTCS
3arachkl BOABI M CHETa Ha BOIOCOOpPE M CHETO-
Bas JIMHUA HOAHUMACTCA 34 rpaHHuy TasTHUS
cHeroB. Ilo ucromenuro B OacceiiHe 3amacoB
CE30HHOTO CHera B ()OPMUPOBAHUU CTOKA TIO-
JIOBOAbA HAYUHAKOT y‘IaCTBOBaTB JICAHUKU U
MHOTOJICTHHUC CHECXHHUKU. BO BCEX HpI/ITOKaX

Oacceitna p. [IgHIK MOA3EMHOE MUTAaHUE CO-
craBister 25 — 35% romoBoro croka. Tak kak
p. [IapmK cuuTaeTcss peKoy JIETHUKOBO-CHETO-
BOTO MMUTAHMS, TIOJIOBOJIbE HAYMHAECTCS C Map-
Ta (Ha HEKOTOpBIX pekax OacceilHa c ampeins
— Masl) W 3aKaH4uBaeTCs B OKTIOpe. [omoBbIe
Kosie0aHus pacxojia Boabl Ha peke [IsHmk mpu-
BEJICHBI Ha pUC. 2.
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Puc. 2. I'uopoepagul cpeonezo, MakcumaibHo2o u MUHUMATbHO2O PACX0008
6006l N0 MHO20IeMHUM OaHHbIM p. T1andac no nocmam Huwxawum u Hudsienuu Tanoorc.
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B Bepxosbe p. IIanx — noc. Mmkamum ¢
ioma ko Bogocoopa 13 900 km?. [Tuk naBox-
Ka IIPUXOJUTCS HAa UIOJIb U aBI'YCT, MaKCUMaJlb-
HBIW Pacxojl BOjbI cocTaisier 633 m*/c, MuHU-
MaJIbHBIE PACXO/Ibl HAONIONAIOTCS C OKTAOPS MO
anpesb, B FOAbl MaJOBOAbSI PACXO BOABI B 3TO
BpeMsi cocTaBisier 255 m¥/c.

B Husosbe peku IIanmk y ctBopa Huxuui
[Taumx mnomane Bomocbopa cocraBmser 11
300 xkm?. IlepBblii TOSBIISICTCS B anpelie U 3a-
BUCUT OT CE30HHBIX JOXKJIEH U TasHUS CHETOB
u cocranisieT 2520 m*/c. Bropoii ke MakcumMmym
CBSI3aH C CE30HHBIM TAsIHMEM CHETa B BBICOKO-
rOpbsIX U JIETHUKOB, COOTBETCTBEHHO U COCTaB-
aset B cpenHem 2517 mP/c, B MHOTOBOJHBIC
roasl nosslaercs 10 5080 m*/c, B ManoBoHbIE
ormyckaercs B utoine 70 1550 m*/c. 3a 310 Bpemst
poxomuT 80 — 90% roxosoro croka. OceHslo,
C MpEeKpalleHUEM TasHUS B TOpax, peKu nepe-
XOIAT B MEXKEHHOE COCTOSIHUE M Pacxoj] BOAbI
IIOCTENIEHHO YMEHBUIAETCS C IPOJOJIKUTEID-
HOCTBIO 10 ampeins—mas. [0n10Bo MakcUMyM
pacxoza B CpelHEM MHOIOJIETHEM pa3pes3e Ha-
CTYIIAET B UIOJIE, B OT/EIbHBIE TO/Ibl- B aBI'yCTE,
pexe B utoHe. CTOK BOZBI 32 MapT — UIOHb CO-
CTaBJISIET 0K0JI0 35% T0I0BOI0 CTOKA, 3a HIOJIb
— ceHTa0ps Onmmxke Kk 45% rogosoro. Mcxons us
9THX JAaHHBIX, HAMU OblJa CJlieJaHa MOIBITKA
U3YYUTh TUAporpad MpUTOKOB MPaBoro depera
p. [Ianmx (teppuropus PT). g noctmxenus
JTAHHOM 1enu ObUIM B3ATHI JaHHBIE TPUTOKOB
pek 'yHT, bapranr, fI3rynem u Banu.

IIpy aHanus3e BBIABAEHO, YTO AJI TEPPU-
Topuu ['yHTa XapakTepHO IOJOBOAbE C MUKOM
pacxoga Boabl B utone. CpenHuii MakCUMyM
st nocta ['yHT - Xopor cocrasiser 320 m’/c,

B OTJEJIbHBIE TOAbI MOXKET MOAHUMATLCS 10 552
M3/c wim onyctuthest 10 135 m*/c. MuHumab-
HBI pacxol BOAbI HAOMIOAAETCSI C HOSOpS 1O
amnpeJb U konebnercs B npeaene ot 62,0 no 22,0
m?/c. Pexa bapranr (moct Illymkan) xapakre-
pHU3yeTCs MAaKCUMaJIbHBIMU PAaCcXOAaMH BOJbI B
UIOJIe U aBryCTE€ U MUHHMAIBHBIMH C JeKaOps
no amnpenb. CpeaHuil pacxosl BoAbl B MUK IMO-
noBoabsa cocrasisteTr 300 — 312 m*/c, Makcu-
MyM nogauMaetcs 10 496 m’/c. B manoBogHbIe
ro/ibl pacxoj] B MOJIOBOJLE OIyCKaeTcs 10 222
M*/c. B mepuos MekeHn pacxo]l OIyCKaeTcs J10
82,3 —43,9 m¥/c.

i p. Asrynem (moct MotpaBH) XapakTe-
PEH OAMH MAaKCUMYM pacxojia BOAbl B TOJJOBOM
xoze B utonie. CpelHUN pacxoj MUKa MOJI0BO-
Ibs cocrasisier 104 M?/c, B MHOTOBOHBIE TOJIBI
OH IMOoJHMMAaEeTCs 0 156 M3/c, B MalOBOIHEIE
omyckaercs 10 55,7 m*/c. Ilepuon MexxeHn Ha
peke HabmonaeTcs ¢ HoIO0Ps 110 arnpeb, a pac-
XOIl BOnbI KoneOnercs B mpexaene ot 15,6 mo
6,20 m*/c. MakcumyM pacxozia Boasl Ha p. Banu
Habmonaercs B utosie. CpeqHuii MHOTOJICTHUN
pacxox cocrasisier 144 m*/c. [1pu sxapkom jere
OH MO-)KET MTOBLICUTLCS 710 233 M3/c, a B MaJo-
BOJHBIE OBl IIOHMKATHCS 10 85,9 m’/c. B me-
pHOI MEXEHU pacxo/l BOJIbI olTycKaeTcs 10 25,9
m?/c. Tleproa ManoBOMbs JUIUTCS TPUMEPHO C
HOSIOpSI IO MapT, PacXo]] BOJBI B 3TO BPEMsI CO-
craBisieT npuMepHo 13 m/c.

[To uccnenoBanuo MOJYUYEHHBIX pe3ylbTa-
TOB BHUJHO, 4TO 3a 0a30BbIi nepuoa Ha p. [1an-
oK (moct Hwxkauit [TaH1K) HAaOMI0gaeTCsl CHU-
»KEeHHUE pacxojia Bojbl Ha 2,74 m*/c B roa. TpeHn
coctaBui -82,4 M*/c unu cHmkenue Ha 7,9%.

Tabnuya 3
Benuuuna mpenoa pacxooa 600vl Ha p. [1andaic u ee npumokax 3a 6a306bwlil Nepuoo
Hocter Ho;;Ma Q, Kosppumuent O6H11/I3171 TPEHL, | po, o Hope
M°/cex TpeHaa M’/CceK
[Tstamx — Huokawit Tsaamk 1038,2 -2,7457 -82,4 -7,9
Ssrynem— MotpaBH 35,7 0,0573 1,7 4.8
bapranr— llymxanng 135,8 0,3521 10,6 7,8
I'yar— Xopor 101,8 0,6514 19,5 19,2
Banu — bruuxaps 50,7 0,3994 12,0 23,6
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Ha p. SI3rynem HaOmnroaeTcst uHast KapTHUHA,
3]1eCh UET OOLITUI pOCT pacx0/1a BOABI C TPEHAOM
+1,7 M*/c, 4TO 03HaYaeT pOCT pacxo/a BOJIbI HA
4,8% ot HOpMBI. Ha p. bapranr tpen cocraBui
10,6 m*/c unu 7,8%, a Ha peke ['ynr 19,5 m’/c
i 19,2% ot Hopmbl. Ha p. Banu poct pacxona
BOJIbI coctaBmil 12 m*/c unu 23,6% OT HOPMBI.
Cumwxkenue croka B Hmxkuem IIaamke MOXKHO
OOBSICHUTH YMEHBIIICHHEM MOCTYIUICHHUS BOJIbI
C MPUTOKOB, DPACHOJOKEHHBIX B CpPEIHEM U
HIKHEM TeyeHUH. [[puunHON CHUKEHUSI CTOKA

MOTYT OBbITh KaK YMEHBIICHHUE OCAaJKOB B 3TOT
NEepUoJl, TaK U POCT 00BbEMA MCKYCCTBEHHBIX
B0/103200POB 17151 TOJIMBHOTO 3€MJIEICIIHUSI.

IIpn aHamuse pacxoma BOABI IO pEKe
[Iaux 1 ee nputokam 3a nepuonl940-1990rr.
yKa3plBalOT Ha TO, 4TO Ha mnocry Huxxui
[IsHmK pacxon BOABI B LIEJIOM YMEHBIIMJIICS,
tpeun 3a 1940 — 1987 rr. cocraBun -75,5 m’/c
(-7,3%), uro OGnM3KO K BeIMYMHE TPEHA 3a Oa-
30BBbIU IIEPUOL.

Tabnuya 4.
Benuuuna mpenda pacxooa 600wl Ha p. [1andc u ee npumokax
3a nepuod nabnrodenuti 40 — 1990ze.,.m3/c.

HocTht Hopma 3 Koadpunment OO6muit Tpenn, B% k

pacxoyon, M*/c TpeHIa M3/c HOpME
ITaamx — Hywxaui Tsamkx 1038,2 -1,5107 -75,5 -7,3
S3rynem-MoTpaBH 35,7 -0,0232 -1,2 -3,2
bapraunr-1llymkang 135,8 0,2113 10,6 7,8
I'yaT-Xopor 101,8 0,0328 1,6 1,6
Banu-bruxaps 50,7 0,0868 43 8,6

TpeHnaoBbI aHAIU3 pacxoaa BOABI Ha P.
Szrynem (moct MoTpaBH) 3a 3TOT NEpPHOJ, B
OTJIIMYHE OT MOJOKHUTEIBHOTO TPEH 1A PACXOI0B
3a 0a30BBIM TMEPHUOJ], TTOKA3BIBAET HEOOJBIIOE
cHwkeHue Ha -1,2 M*/c wu -3,2%. Tpenn pac-
xona Boabl Ha p. bapranr (nmoct llymxkann),
TAKXKe MMOJIOKUTEIFHBIN U BeJIMYMHA TPEH/Ia 32
BeCh Nepuo1 HabmoieHuit coctapmia 10,6 m*/c
(7,8%), 4TO COOTBETCTBYET BEIMYMHE TPEHIA
3a 0aszoBbid iepuog. Ha p. I'yHt nabmrogaetcs
HeOOoJbIIIOe YBETMYEHUE PACX0/1a BOIBI aHAIIO-
THYHO JpyruM nputokam [lsamka. Tpena co-
crasuia 1,6 M*/c (1,6%). Tem He MeHee, 3a BeCh
nepuon ¢ 1940 mo 2015 rr. HaGmomaeTcs cnan
pacxona — TpeHa coctaBui -5,9 M*/¢ (-5,8%).

BriBoabI

[Tpu nccnenoBaHuM N3MEHEHHS TEMITEPATY-
PBI BO3/IyXa BBISBIEHO €€ HE3HAUYUTEILHOE T10-
BBIIICHHE, YTO MOYKET BBI3BATh PE3KOE TastHHUE
JETHUKOB W C TIOCIEAYIOUINM YBEIHYCHHEM
CTOKa peK. YMEHBIICHHE KOJMYECTBA OCAIKOB
B 3UMHHU MEPHOJI BIHSIET Ha HAaKOIJICHHE CHe-
ro3amacoB M TOTIOJHEHUIO JISTHUKOBBIX Mac-
CHBOB B BEPXOBBSX PEKH, YTO B JNaJbHEHIIEM

MOJKET MPHUBECTH K CHU)KEHHIO OOIIEro CTOKa
pek. PocT BeImaieHus KUAKUX 0CAJTKOB MOXKET

COIPOBOXK/IAThCSl PE3KUM YBEJIIMYEHHE CTOKA B

TEIUIbI TIEPUOJl TO/la U BO3pAacCTaHHEM pHUCKa
Yype3BblUaliHbIN CUTYyalMii B 0acceiiHaX TOPHBIX
pex.
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KPYITHBIE JIEJHUKU EACCEUHA PEKU I'VHT, (ITAMUP TA/DKUKHUCTAH)

Kaiomos A., Haspyzwoes X J[*., Kabymos X.K.

Lupexmop T'HY «{HJI» HAH Taoscuxucmana, npogeccop
*Cmapwuit nayunotii compyonux T'HY « L[y HAH Taodocuxucmana

3asedyrowuii omoenom « Monumopune 1ednuxos, kpuocgepa, enayuonocus
u I'UC mexnonoeus» 'HY « [[UJI» HAH Taodacuxucmana

*Ten: (+992) 502040082, E-mail: nhd140704@gmail.com

Annomauus. Jlana oyenka usMeHeHus: niowaoetl KpynHolx 1e0Huxoe baccetna pexu Iyum c
1977 no 2020ze. Ilpu uccreoosanuu ucnonv3oeanvl cnymuukoswvie chumxu Sentinel 24 u Landsat.
Lenvio dannoii pabomwi sensemcs onpedereHue 0ecpadayull KpynHovix 1e0HUK08 baccelina pexu
Tyum 6 ycnosusax usmenenusn kaumama. llpu uccnedosanuu neonuxos Cageood u Kapna Mapkca
BBISABILEHO, YMO S3bIKOGASL YACTb OAHHBIX TEOHUKOE OMCIYNUIA.

Knioueswvie cnosa: pexa ['yum, onedenenue I[lamupa, oecpadayus 1e0HUKOS, UsMEHEHUe KIUMama,

memnepamypa, 0CaokKu.

Annotation. The change of large glaciers areas in the Gunt river basin from 1977 to 2020 is
estimated. Sentinel 2A and Landsat satellite images were used for the research. The goal of this
study is to determine the degradation of large glaciers in the Gunt River basin provided by climate
change. During studying the Safedob and Karl Marx glaciers, it was revealed that the down part

of these glaciers retreated.

Key words: Gunt river, Pamir glaciation, glacier degradation, climate change, temperature,

precipitation.
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Beenenue. VccnenoBanus u aHanu3bl Kiu-
MaTHUYECKHUX MapaMEeTPOB MO3BOJISIIOT U3YyYHUTh
KIIMMaTH4eCK1e 0COOCHHOCTH MECTHOCTH. M3-
MEHEHHE OJIHOTO U3 3BEHbEB KIIMMATO00pasyro-
LIET0 MapaMeTpa NPUBOIUT K U3MEHEHUIO BCE-
ro 3BeHa. HeoOX0quMo OTMETUTh, YTO KJIMMAT
3eMiIu NIEpUOAMYECKH MEHSUICS B pE3yJbTare
BO3JIEMCTBUM pa3HOro xapakrepa. B nmponuiom
M3MEHEHUs KIMMaTa IPOUCXOIUIM A0CTaTOYHO
MEIIJIEHHO, a ¢ Hauasia XX BEKa CKOPOCThb U3Me-
HEHUH pe3Ko Bo3pocia. B nocinennue ronpl Ha-
OmroaeTcs pe3Kuil pocT Temieparypbl 3eMIIH.
B rmo6ansHOM MaciTabe 3Ti u3MeHeHwHs 6oliee
WM MEHEE PABHOMEPHBI, HO AJIs1 TOPHOM CUCTE-
MBI 3TH U3MEHEHMsI UMEIOT HEOAHOPOAHBIN Xa-
paxtep. Llens Hameit paboThl - uccienoBaHUEe
KIIMMaTHYeCKUX 0COOCHHOCTEN OacceiHa pexu
I'yHT U cocTosiHUE ONeeHeHHs JaHHOro Oac-
CeliHa B LIEJIOM.

B OGacceiine pexu ['yat cymectytor 1030
3apEruCTPUPOBAHHBIX JIEAHUKOB C ILIOLIAbIO
oonee 0,100 xkm?. I[Ipu HOBOM JemIM(ppOBaHUM
JIETHUKOB, C HCIOJIb30BAaHUEM CITyTHUKOBBIX
caumkoB Sentinel 2A B 2018 roxy B Oacceiine
pexu ['yHT unentuduuupoBans! 47 JIeIHUKOB
oonee 0,100 kM* ¢ cyMMapHOH IJIOIIAABIO KO-
topbix 7,004 km?. CTOUT OTMETHTH, YTO JIaH-
HbIE JICTHUKH HE OBUIM BKJIIOYEHBI B CHHCOK
Karanora negaukoB CCCP. OHu pacnoioxeHbl
Ha BbicoTax 3400 — 6100 meTpoB HaJ ypOBHEM
MOps. AHaJIU3 JUTEPATyphbl MOKa3aj, 4To IJIs-
[MOJIOTUYECKHE paboThl B JaHHOM Oacceline
nposenensl 10 1980 rona u B HacTos1ee BpeMs
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HET paloT, XapaKTePU3UPYIOLIHX JISTHUKHU Oac-
ceitna pexu ['yHT. B nanHo#t paborte oueHeHO
COCTOSIHME KPYITHBIX JIGAHUKOB OacceiiHa peku
I'yut [1].

[IpoBenenHsplil aHaMM3 MOKa3al, 4TO B yC-
JIOBUSAX II00AIbHOTO MOTEIJICHUsT HAaOJI0/1aeT-
csl Aerpajauusi JEIHUKOB, IUIOLIAAb KOTOPBIX
0,100 — 200 kM2, ogHAKO KpYIIHBIE JIEAHUKHU
TaroT MejieHHee [3, 4, 5].

Jomuna pexu ['yHT sBiaserca OXHUM WH3
KpyIHEHIMX IPUTOKOB p. IIsHmxka, nporaru-
BAaIOLLErOCs B IIMPOTHOM HAlpaBI€HUU OT IIy-
CTBIHHBIX IUTOCKOrOpuii Bocrounoro Ilamupa
70 TIIyOOKOTO CKaUCTOro ymenbs p. [IaHmk
3anagHoro [lamupa. Mcrok pexu I'yHT — peka
I'ypymasl Geper Hayamo OT HEOONBIIMX JIEN-
HUKOB CEBEpHOro ckiioHa HOxHO-Ann4ypcKo-
ro xpebTa u Teuer Ha ceep. [Ipu ciauBanum c
JIeBBIM NIPUTOKOM peku bamrymb6es, peka mo-
Jy4yaeT Ha3BaHUe Anuuyp. Anuuypckas J0Iu-
Ha, pacnoioxeHHas Ha Bbicore 3800-4000 M,
MPEJICTaBIsIeT TUMMYHBINA TanamadpT BocTou-
Horo [lamupa. CKIIOHBI JOJIUHBI CyXH U KaMe-
HUCTBI, IUIOCKOE JHUIIE AOCTUTAET B ILIUPHUHY
4-7 KM, MECTaMU Ha HEM BCTPEYAIOTCS IPYIIIIbI
TOPbKO-COJIEHBIX 03€p, CAMOE KPYITHOE U3 KOTO-
pBIX - 03. CachIKKYJIb UMEOIIAs IJIOMAAb OKO-
10 9 km2. Jlanee Ha 3anan Anuuypckas 10JIMHA
3aHATA BBICOKOTOPHBIM 03. SIIMIbKYIIb Ha IIPO-
TSDKEHUHU 25 KM, SIBJISIFOIIMMCS OIHUM U3 KpYTI-
Hemux Ha [lamupe (puc.l). O3epo 3aBasibHO-
0 IPOUCXOKIEHUS, OTMETKA ype3a ero 3734 M,
wiomanpb 35,6 km2, rmyounna 40 m [1].
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Puc. 1. Pacnonoxcenue b6accetina pexu [ ynm na kapme [lamupa.

44



Boonvie pecypcul

Hwuxe o3epa Ammibkyis peka IpUHUMAET
Ha3zBanue ['yHt. Ha nporsxenun noutu 40 kM
p. I'yHT Teuer B y3KOM, TPYIHOIIPOXOIAMMOM
yIIENbe, a MOCJIE BIAJaHUs KPYIHOI'O JIEBOTO
nputoka Toky30ynak J0IMHA €ro pacIpseTCs.
Janee BHM3, 110 TeueHUto B p. ['yHT ¢ ceBepa
U IOra BIAJAOT MHOIOYMCIICHHBIE IIPUTOKH,
TEKyIllie C JIGAHWKOB, a BOJIM3M BIAJCHUS
B p. IIsaHmx, B 6,5 KM BbIllI€ yCThs, BIAJaeT
KpyIHEHIuN JeBbl npuTok peka lllaxmapa
OacceliH koTOopoil 3aHuMaeT miomanas 4180
kM’ Ilnomanp Becero Oacceiina peku ['yHT co-
craisger 13700 xkm? [1].

Penved um oneneHenume OacceilHa pexku
I'yur. Topubie xpebThl Oacceiina pexu ['yHT
UMEIOT 3HAYUTENIbHOE OJiefieHeHne. bombias
MPOTSHKEHHOCTh PallOHa € 3amaja Ha BOCTOK
obecrieunBaeT pa3sHOOOpaszue YCIOBUH cCyliie-
CTBOBAHMSI JIETHUKOB OT BOCTOYHO-TIAMUPCKOTO
na"amadrTa - BBICOKOTOPHOM MYCTBIHU C pe-
Tpe(OM CpPEeTHETOPHOTO THIIA JI0 3ama/iHo-Ta-
MHUPCKOTO C 9PO3MOHHBIM penbedoM U 3HAYH-
TEJNBHBIM KOJIMYECTBOM OCaAkoB. I'panuia, a
TOYHEE, NEPEXOHAst 30Ha MEXKLy STUMH JIaH]-
madTaMu MPOXOAUT MPUMEPHO MO0 MEPUAUAHY
03. Ammnekyns [2]. (puc. 2)
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Puc. 2. I'eoepagpuueckoe pacnonosicernue u onedenenue baccetina pexu I ynm

C ceBepa Oacceitna peku ['yHT mpocrtupa-
10TCA TOpHbIE XpeOThl Pymanckuil B 3anagHoi
yactu U CeBepo — AJIMUYpPCKHUM C BOCTOYHOM
gacTu. Beicmas Touka 3TUX XpeOTOB SBISIETCS
nuk [larxyp c Beicotoit 6080 m. bacceiin pexu
[Marxyp mMeeT MOIIHOE OJie/ICHEHHE BKIIOYast
rpyny jdenaukoB lIteknozap (puc. 3). Jlegauk
nmen 13 cocrapmistonux oOuiei miomaaso 60
KM2, KOTOpPBIE COEIMHSUINCH Ha JHE IUpKa, HE
o0pa3ys o0riero si3bika [1].

VYuactok BoctouHee nuka [larxyp, BKIO-
yass ik CadenoO, Hambosee BBHICOKAs 4acTh
Pymanckoro xpeOta. Bricokue Bomopasme-
JBI XapaKTEPHBI 3/1€Ch U JUIS FOXKHBIX OTPOTOB
XpeOTa, BepIIMHBI KOTOPBIX MOJHUMAIOTCS 10
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5500-5700 m. B atoii yactu xpebTa Hanbomee
pa3BuTo oneneHeHne. DUPHOBBIE OaCCEHHBI
KpyIHEHIINX JIEIHUKOB palOHA 3aHUMAIOT
OoJIbIIHE TIIOIAIN Ha TPUBOIOPA3ICTIHHOM Ya-
CTH CKJIOHA, CKaJIbHbIE TPEOHN HaJl HUMH UMe-
10T OTHOCUTEJILHO HEOOJIBIIOE MTPEBBILLICHHE.

HauGonee Bbicokas ropHasi menb OacceitHa
pexu ['yut sBnsercs laxmapuHckuii xpeOer.
Ero cpennss BeicoTa B 3anaaHoi yactu 5400 M,
a B BoctouHoi 5600 M. JlaHHBII XpebeT nmeeT
Tpu BepiuuHbl Boilie 6000 M. B 3ananHoi yactu
nuk MasikoBckoro (6096 M) u B LIEHTpaJbHOU
yacTu UKy DHrenbea (6507 m) u Kapna Mapk-
ca (6723 M), KOTOpbIE BXOJAT B YHCIO BBICO-
yaimux BepuiuH [lamupa [2].
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Puc. 3. Onedenenue cpeoneii yvacmu Pywanckoeo xpeoma. Bepxogvs neonuxa
LImexnozap (cnymuuxoswiii chumox Sentinel 24, 2020e.)

baccenny p. lllaxgapa npuHAIIEKUT BOC-
TOYHBIA CKJIOH CEBEpHOM vacTh HMimkamumm-
ckoro xpe0ta. [pebeHp ero mocTeneHHo MOHU-
JKAeTCsl K CeBEpYy, BBICOTA BEPIIIMH yObIBAECT OT
6000 m y nrka MasikoBckoro 10 4500 M y ycTbst
p. Llaxnapa.

bacceiin pexku I'yHT umeer 41 npaBeix H
JIEBBIX TPUTOKOB Hamboliee KPYIMHBIE U3 HUX:
bamxompnapa, PuBaknmapa, [lysaxmapa, Yap-
TeiMzapa, Ypra-bakuurup I, II, ITarxyp, Ca-
benobnapa, AnnepaBmk u ap. B Oacceitne
BCTPEYAIOTCS MOYTH BCE THUIIBI JIEIHUKOB, HO
MIPUEMYIIIECTBOM O0JIQAa0T CKJIOHOBBIE U JIO-
nuHHBIE JenHuku. [lo MecropacnonaoxkeHuto
JIEAHUKUA C CEBEPHBIMH SKCIIO3UILIMSIMU BCTpE-
yaroTcs 0omablie Bcero u coctasiasaior 44,1%, a
JIEAHUKUA CEBEPO-BOCTOUHOM skcnozuninu 21%
BCEX JIETHUKOB Oacceiina.

Kuammar. Kimmaruueckue ycioBusi 10Jd-
HbI peku ['yHT, HaOMIODAIOTCS HA JIByX METEO-
POJIOTMUECKUX CTaHLMIX — BynyHKymb, pacno-
JIO’)KEHHOM B BEPXOBbSIX PEKU U CTAHLIUU XOPOT,
KOTOpasi pacroyiokeHa B HU30BbsX. [locenmok
BynyHkynb, rne pacrnonoxeHa METEOPOJIOTHU-
YyecKasl CTaHLMs HaXOJQUTCsA Ha BbicoTe 3744m
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HaJ y.M. PailoH xapakTepu3yercsi XOJIOIHBIM
JIETOM C CYyXUM KJIMMaTOM, 3UMa B OCHOBHOM
MaJIOCHEXHasi. DTOT pailOH SBIAETCS OJHUM
W3 CaMbIX XOJIOJIHBIX pailoHOB TaKHKUCTaHA.
HNuorna 3umoil TeMneparypa BO31yxa OIyCKa-
ercs 10 -63°C, a 1eToM ke TeMreparypa Bo3ay-
xa mogaumaetcs ao +11,2°C [1, 3].

B nennukoBoii 30He OacceiiHa p. ['yHT me-
TEOPOJIOTUYECKUX HAONIONCHUH 10 CUX IOp
HE MPOU3BOJMUIIOCH, €CIM HE CUYUTaTh Kpar-
KOBPEMEHHBIX METEOHAOTIONEHUI Ha JIeTHUKE
baxuurup B 1972 u 1973 rr., opraHu30BaHHBIX
Tamxukcko-ITamupckoit skcnenuuueit UT'TAH.

Cranuust Xopor pacroyio)keHa Ha BBICOTE
2075 M Hax y. M. ¥ HAXOIUTCS B LIEHTPE ropojia
Xopora. Knumar ropona Xopora oTHOCUTCS K
CyXOMYy pE€3KO KOHTHMHEHTallbHOMY Tuity. Ca-
MBI XOJIOAHBIM MECSLl 3UMOU SIHBApPb, TEMIIE-
patypa Bo3ayxa B cpeaHeM -7,9°C, a netoM Tem-
neparypa Bo3ayxa mnosblimaercsa a0 +22,8°C, B
utone. B roq MakcuManbHOE KOJIMYECTBO 0CAJI-
kOB BbinagaeT ot 250 -300 Mm.

Ha pucynkax 4 u 5 mpuBeneHsl rpaduku
OCaJIKOB U TeMIIepaTyphl BO3yXa IO rofaM 3a
JIETHUM TIEPUOI.
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47



3axupaxou oon

Kpynnsble neqnnkm 6acceiina pexu I'yHT
U UX XapaKTepPUCTUKHU. JIeTHUKH pacnipocTpa-
HEHBI 10 Bcel Tepputopun Oacceirina p. ['yHT
Ha CKJIOHAX pa3Hou opueHTauuu. Mckirouenue
COCTaBJISET JIMIIb BOCTOYHAS 4acTh paloHa —
Oacceitnbl p. Annayp u BepxoBwuii p. [llaxnapa,
IJIe TOCHOJACTBYET BOCTOYHOIIAMUPCKUN JIAH]I-
madt. 31eckr OCHOBHAS Macca JISTHUKOB MIPUY-
poueHa K ceBepHbIM ckiioHaM HOxxHO-Anuayp-
ckoro u lllaxmapuHckoro xpedToB, B TO BpeMs
KAK HO’KHBIE CKJIOHBI JJOCTATOYHO BBICOKMX ba-
3apaapuHckoro u Illyraanckoro xpeOToB mou-
TH JIMIIEHBI oJieieHeHus [ 1].

B nenom Ha npaBob6epesxbe p. ['YHT cocpe-
noToueHo 35% Bcel IuIoIaam oneieHeHus 0ac-
ceifHa, Ha neBoOepexbe - 38% u B Oacceiine p.
[Maxnapa - 27%. Haubomnpryto miomais 3aHu-
MAIOT JIEJIHUKH Ha CEBEPHBIX CKJIOHAX KPYIIHBIX
xpe6ToB (Illyrnanckoro u HlaxmapuHckoro) u
rop bakuurup, a Takxe B paifloHe HaUOOIBIINX
BBICOT F0XKHOT'O CKJIOHA Pymanckoro xpeOra.

Ha stux ywactkax cocpenoroueHo 62,3%
nenHukoB Oacceitna p. I'yut, umm 78,3% mio-
LaJu ero oJieicHeHus. B oTux ke palioHax Ha-
XOJSTCS U YEThIPHAAATh KPYITHEUILINUX JIeTHU-
koB OacceifHa (Tabm. 1).

Tabmnna 1.
KpymHbie neqavku 6acceitna peku I'yHT
Hassanwue u Ho- | [lmomans, | MuH. Makc. Mopddonorudeckuii
NQ Mep JICAHHUKA KM2 BbBICOTA BbICOTA THUII JICAHUKA BKCHO?:I/H_H/I?I
Vap (Nel162) 19,40 4555 5738 CJ1. JIOIL. B
1. Cadenob (Nel129) 15,63 4264 5551 CJ1. TOJI., OCH. TIOTOK B, IOB
Vpra-bakuuru
2. pH 2E378) Pl om 4628 | 5543 1011, CB
3. mz;‘;gg)gap 7,32 4349 | 5548 | nemmp., ocH. moTOK 103
4. B(j‘\g?&f 6,02 4532 | 5645 oL oM. CB.C
5. Ne369 5,95 4583 5345 JOJL. CB
Kapn Mapkca

6. E(’Nm% 5,82 4172 | 6623 1011, C

. Ne70 5,76 4349 5548 JIOJL., 4aCTh ACHJP. 3,103
8. Ne873 5,25 4236 5399 CII. JOJI. B

) NeB29 4,72 4452 5813 JIOII. C
10. Ne380 4,59 4570 5626 JIOIT. C
11. No882 4,29 4216 5354 CJ1. JIOL. C,CB
12. Nel36 4,07 4676 5358 CJ1. JIOL. OB
13. Yangapa (Ne83) 4,02 4570 5348 JIOJI., 9acThb CJ. JOJI. B, IO

bnaronpustHeie MecTa ans 0Opa3oBaHUA
JIEMHUKOB SIBJISIOTCA — 3TO HauOOJIee BBICOKO
MOJHATHIE YYACTKU XPEOTOB, KOTOPHIE HUMEIOT
OOIIMpHBIE BHIPOBHEHHBIE MPOCTPAHCTBA, TO-
3BOJISIFOIIME HAKAIJIMBAThCS CHETY B 0ONACTSIX
nUTaHus Ha Oombinoi ruomanu. Jns Pyman-
CKOTO XpeOTa XapaKTepHbI B 3TOM OTHOILIEHUU
nennuku nputokoB Ilarxyp, CadenoOmapa u
B MEHbIIEH Mepe CeBEepHbIE CKIOHBI Xp. bak-
YUTHUP. 31€Ch HAXOASTCS HECKOJIBKO KPYITHEH-
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mumx aenHukoB Cadenod, Yap, Ilrexnosap u
VYpra-bakuurup-II 3anumarone smecre 52,07
KM?.

Pe3yabrarsl. [y aHamu3a cCOCTOSHUS OJie-
neHeHus OacceitHa pexu ['yHT Obutd BIOpaHbI
nenuuku Cagenod (Nel29) u Kapna Mapkca
(Ne777).

Jlemnux Kapna Mapkca HaxonuTcst Ha ce-
BepHOM ckioHe [laxnapuHckoro xpeOta, Amu-

Ha KOTOPOT'O COCTAaBJIAICT 4,7 KM C I1omaabro
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Puc.6. Omcmynanue s361x0601 yacmu 1e0HUKA
Kapna Mapcka (Ne777) 6 nepuoo ¢ 1977 no 2018ze.

4,9 kM2. DKCo3uIMs JIEIHUKA ceBepHas. Tun
JieqHuKa — noJiuHHbIN. 1o pesynbraram ucclie-
JIOBaHUSI OOHAPYKEHO, 4TOo ¢ repuoaa 1977 mo
2018 r.r. s3bIKOBAst YaCTh JIEAHUKA OTCTYIUJIA
Ha 206 M. B nepuon ¢ 1977 no 2000r.r. nexn-
HHUK OTCTynuji Ha 124 M, co cpemaHel CKOpo-
cThi0 5,4M B rof. 1o JaHHBIM BTOPOTO Mepuoaa
2000-2018rr. 3TOT TOKA3aTellhb COCTaBIICT 82
METpPOB YTO ATa BeJIWYMHA paBHA 4,5M 3a roj

(puc.6).

38°N

Jlenauk Cadenod sBiaseTcs OTHUM W3
KpyIHEHIITNX JISTHUKOB OacceitHa peku [yHT
TJI0IAIb KOTOPOTO 10 JaHHbIM Karanora nen-
aHukoB CCCP cocrasmsan 14,9 kMm2. Dxcnosu-
M JEIHWKA BOCTOYHAs M FOrO-BOCTOYHAS.
Tun negHuKa CI0XKHO — JOJIWHHBIN. Y JIEIHNUKA
Cadenob nabmronaercst Jerpajialus ero s3bIKo-
Boil wactu. B mepuona ¢ 1977 no 2019rr. nen-
HUK oTrcTynui Ha 1 kM. B mepuon ¢ 1977 no
2000rr. oTCTyIUIEHHE COCTaBIsAI0 676 METPOB,
a B mepuoz ¢ 2000 o 2019rr. 3TOT NMOKa3aTeIb
paBasieTcst 235 meTpam (puc.7).

YcnosHble 0603HayeHus |

4 A ¥ 2019 ron
B 2000 ron

¢~
.

72°E

w— rOPHbIE XPEOTHI

Puc.7. Jeepaoayus neonuxa Cagedob 6 nepuoo ¢ 1977 no 2019ze.
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[TorpemHocTs HaIIUX pac4E€TOB COCTABIIAET
10,2%, T.K. IpU UCCIIEAOBAHUU OBLIH HCIIOJb-
30BaHbl OecIjIaTHbIE CIYTHUKOBBIE CHUMKHU
¢ pazpemenusimu 60, 30 (Landsat 1-8) u 10
(Sentinel) meTpos.

3axmouyenue. Takum o0pas3om, poBeaEH-
HBIM aHaJIN3 JIEAHUKOB I10KAa3ajl, YTO JIEAHUKU
¢ mwiomaas 0oxee 10 kM2 TaroT MemIeHHEE,
yeM JieaHuKH ¢ mromanaso 0,100-0,200 km2.

YCTaHOBJIEHO, YTO JIEAHUKU KKHOTO CKJIO-
Ha Pymanckoro xpe0Ta TaroT ObicTpee, yeM
JeIHUKH ceBepHoro ckioHa lllaxpapuHckoro
xpeora.

B 6accetine p. I'yar (o gannaeiv 2018 roga)
HacuuThiBatoTcsi 1030 I€THUKOB U BCTpEUAIOT-
Cs BCE THIIbI JISTHUKOB, HO MPEe00IalaloT CKIIO0-
HOBBIE U JIOJINHHBIE JIETHUKH.

B pesynprare uccieoBaHUN BBISABICHO,
YTO SI3bIKOBAsi 4acTh JiegHuka No777, B nepuos
¢ 1977 no 2018rr., orctynmia Ha 206 kM, a ot1-
crymienue jgegauka Cadenod cocrasuna 1 xm.

YK 626/627+629.039.58

Cnucok UCNOJIb30BAHHOI JTUTEPATYPHI
Karanor Jleguukos CCCP. Tom 14. Cpen-
Hast Asus, yacTth 15. bacceitn pexu ['yHT.
— I'mnpomereonsaar, 1979.

Honrymun JILJ., Ocunosa I.b. Ilpupona
Mupa. Jleqauku. — Mocksa: Mbicib 1989.-
c. 120-121.

KatomoB A. TpeThe HaIMOHAJIBHOE CO00-
mieane PecnyOnuku TamkukucTan mo pa-
MouHOU koHBeHIIMH OOH 00 u3MeHeHue
knumara. Jlyman6be: 2014.

I'maseipun I.E. Binsgnaue momanu u opu-
SHTAIINH JICTHUKOB HA X COKPAIICHHUE TTPH
W3MEHEHUH KJInMaTa. — Marepuabl MIsIu-
onoruyeckux uccnegonannii, 2007, Nel103,
c. 118-122.

AnannueBa M.J1., Kanyctun I'A. Ouen-
Ka WM3MEHEHUU JEeOHUKOB rop beippanra
M0 KOCMHYECKMM CHHMKaM u Karamory
snenunkoB CCCP. — JI€éx u Cuer, 2010, Ne3
(111). c. 19-26.

NCCIEAOBAHUE JUAITA3OHA UBMEHEHUA CTEIIEHU MUHEPAJIM3ALIUN

MNOJA3EMHBIX BOJ B OCHOBAHUMU IJIOTUHBI POTYHCKOM I'C

Jasnamuwoes C.K.', @azunoe B.A., Paxumos B.H.?, Cagpapoe M.M.’

Hucmumym 600uvix npobnem, 2uoposnepeemuxu u sxono2uu HAHT !
Taooxcuxckuti mexuuyeckutl ynusepcumem um. ax. M.C. Ocumu ?

Annomayusa. Ilpu eo3zeedenuu nromunvl Poeyncxoii I'DC ocoboe snumanue nHado yoeiums
obecneuenuro 3auumsl NOPOObl OCHOBAHUL OM PA3MbIEA U PACMBOpPeHUs. JlemanbHoe uzyyenue
CBOUICME 2PYHMO8 OCHOBAHUS U NPUHAMUE MeD NO UX 3AKPENIeHUI0, YMEHbUEHUIO 2PAOUEHNO8
HANoOpa coomeemcmayowumMu NPOMuUEODUILIMPAYUOHHBIMU YCMPOUCNEAMU MONCEM NOTHOCHBIO
UCKTIOUUMb PA3GUMUE PACIBOPEHUsL CONU U 8bIUeIAYUBAHUS UNCA, CIe008AMENbHO, U ONACHOCTb
paspyuienus niomuHsl. B ceéazu ¢ smum, mpebyromes Hadedxcuvie Memoosl 05 6e0eHUs MOHU-
MopuHed, NO360JAWUE CBOCEPEMEHHO OYEeHUMb IDPeKMUsHOCHb NPOMUBODULLINPAYUOHHBIX
Meponpusimuil u COXpPaAHHOCMb CONe8020 naacma. B cmamve npusoosames ucciedoeanus no uzy-
YeHUI0 OUANA3OHA USMEHEHUs CTNeNeHU MUHEPATUAYUY NOO3EMHBIX 800 8 30HE 020106KA CONEB020
niacma, 07 n0020MOBKU MpebOBanUli N0 CO30AHUI0 KOHOYKIMOMEMPUYECKO20 Npudbopa.

Kntoueswie cnosa: niomuna, kapcm, pacmsopumvie nopoosl, CONe80U NAACH, MUHEPATU3A-
Yusl, Nbe30MempuiecKds cenmbv, Pe3UCMUEUMemMpUsl, UOPO2eoXuMus, GuiIbmpayus, Mooeib MuHe-
panuayuu.

Abstract. During the construction of the Rogun HPP dam, special attention should be paid
to ensuring the protection of the foundation rocks from erosion and dissolution. A detailed study
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of the properties of the foundation soils and taking measures for their consolidation, reduction of
pressure gradients with appropriate impervious devices can completely exclude the development
of salt dissolution and leaching of gypsum, hence, the danger of dam destruction. In this regard,
reliable monitoring methods are required, allowing timely assessment of the effectiveness of anti-
filtration measures and the safety of the salt layer. The article provides research to study the range
of changes in the extent of groundwater mineralization in the area of the head of a salt layer, to
prepare a requirement for the creation of a conductometric instrument.

Key words: dam, karst, soluble rocks, salt layer, mineralization, piezometric network, resistivity
measurement, hydro-geochemistry, filtration, mineralization model.

K HacTosiieMy BpeMEHHM HaKOILIEH OIPOM-
HBIM OIBIT M YCIIEUIHO BEIETCS CTPOUTENHCTBO
IUIOTUH € KapCTYIOUIMMHCS KapOOHaTHBIMU
IIOPOAAMHU B OCHOBAaHUU IUIOTUH. YHUKAJIBHOU
sBisercs PoryHckas MioTMHA, B OCHOBaHHUHM
KOTOpOM 3ajeraer kaMeHHas coib [1-3]. AHa-
W3 JTUTEpPaTypHBIX JaHHBIX 1O Oonee, yem 30
IUIOTUHAM, COJEpXalliM B OCHOBaHWM THIIC,
MOKA3bIBAET, YTO BO3HUKAIOIUINE MPOOIEMbI HE
BCErJa HaXOJWIN YJIOBJIETBOPUTEIBHOE pellle-
Hue. B 3apy0OexHOl mpakTUke W3BECTHBI CIIy-
9yau KatacTpod, aBapHii, 0TKa3a OT CTPOUTEIb-
CTBa IpH OOHAPYKEHUH B pa3pe3ax OCHOBAHUS
IJIOTUHBI OTJIIOKEHHUS TUIICA.

be3zonacHOCTh SKCIUlyaTaluu IUIOTHH Ha
PacTBOPUMBIX MOPOJAX BO MHOIOM OIIpees-
10T 000CHOBaHHBIN BBIOOP MEPONIPUATHUH 110 3a-
LIUTE MOPOJI OT PACTBOPEHHUS, KOHTPOJIb 32 UX
paboToii, a Takke opraHuszaius HaOIIOICHU
3a pa3BUTHEM (PH3UKO — XUMHUYECKUX MPOIIeC-
COB B OCHOBaHUH IUVIOTHUHEI [4].

IIpoektrom Porynckoit I'D9C mnpemycmo-
TPEHO, 4YTO TNpPU BO3BEIACHUM IEPEMBIYKU U
MEPEKIIIOUEHHs pacxoa peku Baxur mo crpo-
UTENBHBIM TYHHEISIM MOTYT C(OPMHPOBATH-
csi (pUIBTPALIMOHHBIE TIOTOKH BIOJb COJIEBOTO
IacTa. YUWThIBasl MPOCTPAHCTBEHHOE IIOJIO-
KEHHE U MOILHOCTb COJIEBOTO IUIacTa B OCHO-
BaHUU Oyayllell IUIOTHHBI, B KaUeCTBE Cyryoo
BPEMEHHOTO MEPOIPUSATHSL, 10 TOTOBHOCTH OC-
HOBHOTO KOMIIJIEKCA 3aIMTHI COJIEBOIO IUIACTA,
OBUIO TIPEUIOKEHO CO3JaHue CIeIHaTbHON
BpeMeHHOH coseBoii 3aBecsl (BC3).

[TpuHuMn paboThl Takoil 3aBechl 3aKitoda-
€TCsI B TOM, 4TO BJIOJIb COJIEBOTO IJIacTa, ¢ 000-
UX CTOPOH, Ha JJIMHE 3alIMIAeMOro ydacTkKa
OCHOBaHHUSI TNEPEMBIYKU YCTPaHWBaIOTCA COJIE-
BbIE CKBAKMHBI, C MOJa4yeil B HUX CTPOIO JO-

51

3UPOBAHHOTO KOHLIEHTPUPOBAHHOIO paccoa.
[TocTrostHHOE BO3MeEIIEHHE OBITOBOTO COJIEBO-
ro IIacTa B OCHOBAaHHM TEPEMBIYKH, CO3aeT
YCTOWYHMBYIO THAPOT€OXUMHUYECKYIO Cpeay W
CIIOCOOCTBYET COXPaHHOCTHU COJIEBOTO ILIACTA.

Bpemennas coneBas 3aBeca B BHJE IBYX
PS/IOB HarHeTaTeJIbHBIX CKBAKWH BBITMOJIHEHA
BJI0JIb JIEBOOEPEKHOM YacTu miacta coiu. Pa-
0ouast 4acTh CKBAaXXHH COJICBOW 3aBECHI MMEET
muametrp 93 MM u anuny 15 M. Hlar mexnay
CKBXHHBI 6 M. CKBaOKMHBI 3aII0JIHEHBI Iecya-
HBIM MaTE€pPHaJiOM, BHYTPH KOTOPOTO MPOXOIHT
nofaromIas paccon nepdoprupoBaHHas Tpyoa.

Paccon ¢ conepxxannem 280 — 310 r/m s
MOJIaYM B CKBa)KMHBI COJIEBOM 3aBECHI TOTOBUT-
Csl Ha PaCTBOPHOM Y3JI€ U3 MPUBO3HOM COJH H,
nepeiast uepes cuctemMy (GUIBTPOB U OTCTOWHU-
KOB, MOCTYTAET Ha PacHpeleIUTEIbHbBIN y3e,
OTKY/Ia CAMOTEKOM T10 CUCTEME TPYOOTIPOBOIOB
TIOZIBOIUTCS] K HATHETATEIbHBIM CKBKUHAM.

OcHoBHbIE TpeOOBaHUS K BPEMEHHOM coule-
BOI1 3aBec€ IIPOEKTOM OBLIN MPEAYCMOTPEHBI:

- HarHETAaeMbIi Paccoi JI0JHKEH UMETh KOH-
neHrpanuio He mMenee 250 r/m NaCl, 3-5 r/n
CaSO4, coxepxaHue u3BecTd He Oonee 3 T/1,
KPYITHOCTh HEPACTBOPUMBIX YaCTHUI] HEe Ooiee
25 MMm;

- CHCTE€Ma COJIEBBIX CKBaXXHMH JOJDKHA 00e-
CIeYnTh 00pa3zoBaHue nuieiida paccoaa BOKpYT
COJIEBOTO IJIACTa € MOAEPKAHUEM B IIOPOAHOM
MacCcHBE KOHIIEHTpPAIlMM HE HUXKE €CTECTBEH-
HBIX YPOBHEM.

B mpouecce skcmiryatanuu  COOpYKEHHM
BPEMEHHOW COJIEBOM 3aBECHl KOHTPOJIMPOBA-
JIUCH CIIEAYIOLUE TapaMeTphbl:

- XUMHYECKHH COCTaB, KOHIIEHTpAIUs, CO-
JiepKaHnue B3BECH M KPYIMHOCTh HEPAaCTBOPH-
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MBIX YaCTHIl B IPUTOTOBIMBAEMOM U 3aKauMBa-
€MOM B CKBaJKHHBI PaccoJie;

KOJIMYECTBO paccojia, IONIalaeMoro
CKB)XMHAMU (MPUEMHUCTOCTb CKBAXHUH);

- YPOBHM MMHEpalIM3allMM M XHUMCOCTaB
MOJ3EMHBIX BOA, (OPMUPYIOIIKUXCA C 000UX
CTOPOH COJIEBOTO I1J1acTa;

- KOpPpO3MOHHAsl CTOMKOCTb MAaTepHualioB,
IIPUMEHSIEMBIX B COOPYKEHUSX COJIEBOI 3aBe-
CBI.

PaboTa cucremsl mojayu paccosia KOHTPO-
JUPYETCS €KEAHEBHBIMU H3MEPEHUSIMH I10-
IJIOMIAOLIeH CIOCOOHOCTH CKBa)KUH, KOTOPOE
IIPOU3BOAMTCS HAa BXOZE B PacCOJIONOAAIOIINN
Tpybonposoa. Kpome Toro, Ha y3ne pacrpene-
JICHUS paccolia eKeIHEBHO (PMKCUPYETCS KOJIH-
YECTBO paccola, I0JJaHHOE B CUCTEMY BPEMEH-
HOM coleBoit 3aBechl. Takoi KOHTPOJIb TpedyeT
HOBBIE METO/IbI ¥ IPUOOPHI O3BOJISAIOIINE KOH-
TPOJIb B peajbHOM MacIITabe BPEeMEHHU.

C nenpio cozganus npudopa KOHIYKTOMe-
TPUYECKOTO HM3MEpeHHs sl HaOlrofeHus 3a
TUIPOTEOXMMHUECKUM DPEKUMOM OCHOBAHUS
IUIOTMHBI Ha PAacTBOPUMBIX IOpPOJaX, HEO0O-
XOJIUMO MCCJIE0BaTh JHana3oHbl W3MEHEHUs
TEMIIepaTypHOTro MoJs [S] v cTerneHn MUHepa-
JAU3aLUU TOA3EMHBIX MHUHEPAJIN30BaHHBIX BOJ
[0 CTBOJY CKBa)KUHBI [6], ONpEAeNIUTh MUHU-
MajbHOE, MAaKCUMaJIbHOE 3HaUE€HNE HAa3BaHHBIX
[1apaMeTpPOB U MOATOTOBUTH TEXHUYECKOE TpPE-
OoBaHMe K pa3paboTKe MeToa U mpubopa KOH-
NYKTOMETPUYECKOTrO u3Mepenus [7, 8].

Pesynbrarsl HaOM0A€HUI 32 MOTIOLIAIOIIEH
CIOCOOHOCTBIO CKBAaXXMH BPEMEHHOH COJIEBOM
3aBecChl MpeJcTaBIeHbl B Tabnue 1.

CyMMapHBIii pacxoj1 paccoiia mo o6eum cTo-
ponaMm MoHaxmickoro pasioMa HOATBEPKAAET
paHee YCTaHOBJIEHHYIO IOBBIIIEHHYI MPOHU-
L[aeMOCTh MTOPOJ] BUCSYETO OOKA IO CPAaBHEHHUIO
¢ nexauum [9].

[Tornomiaromasi cnocoOHOCTh MOPOJBI BU-
CSYEro Kpbula M0 OTHOLIEHUIO K IOPOAOM Jie-
»auero kpbuia B 1,5 — 1,7 pa3a Bblie.

[Tre3omeTpuueckas HaOMIOaTENIbHAS CETh
Ha y4yacTKe BpeMeHHOH coneBoi 3aBechl (300
M) Obu1a npeacrasieHa 12 — o crBopamu 1o 1
1M 3 nbe30MeTpa B KakJ10M. PaccTosHus Mex-
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Zy CTBOpaMu IpUHATO B npexnenax 17 — 30 m;
pPacCTOSIHUS MEKY IIb€30METPAMHU B CTBOPE HE
npesblimaeT 5 M. Ob1iee KOIM4ecTBO Mbe30Me-
TPOB, 33JICICTBOBAHHBIX B HCCIIEAOBaHUAX 28.

Llenbto m 3ajayaMu CHELUAIBHBIX THUAPO-
IreOXMUMHUYECKHUX UCCIIEOBAaHUIN B 30HE IUIacTa
COJIM SIBJISIETCS ONIEPATUBHBIM KOHTPOJIb THIPO-
IFE€OXUMHUYECKOTO PEXHMMA: YTOUHEHHE MOZENN
pacnpenesieHuss MHHEpaIu3aluu I0J3EMHbIX
BOJl Ha y4aCTKE COJIEBOIO IUIacTa (M3ydeHue
JIBYDKEHUSI TIOJI3€MHBIX (DMIIBTPALIMOHHBIX I10-
TOKOB); U3yUEHUE BIUSAHUSA TEXHOI'€HHBIX BO3-
JEUCTBUM HAa MU3MEHEHUE ITOJ3EMHbIX MUHEpa-
JIM30BaHHBIX BOJI; HAOMIOACHUS 32 H3MEHEHUEM
MOMJIOUIAIONIEH CIOCOOHOCTH PACCOIIOINOA0-
LIUX CKBaYKUH COJIEBOIO AKPaHa [103BOJIAIOIININ
u3y4arb 3 (HEeKTUBHOCTD COJIC3AIUTHBIX MEPO-
MIPUATUN.

JUia u3yyeHus: N3MEHEHUsI MUHEpaJIU3aluu
B 30HE OT0JIOBKA COJICBOTO TJIacCTa ObLT BEIOpaH
METOJ] PE3UCTUBUMETPHUH, KOTOPBIM SABIsAETCS
Hanbonee 3((EeKTUBHBIM M TEXHOJIOTHYHBIM
reopusuueckuM merogoM. OH 00nanaeT BbI-
COKOW MH(OPMATHUBHOCTHIO M BO3MOXHOCTBIO
n3y4yeHHst 0OBOJHEHHOM 4acTH MbE30MEeTpHYe-
CKOM CKBakXUHBL. Pe3ucTuBUMETpuUs OCHOBaHA
Ha BBIABICHUU THJIPOXUMHUYECKUX AHOMAJIHM,
00YCIIOBIIEHHBIX COCPEIOTOYCHHBIMH IOTOKA-
MU (QHUIBTPYIOLIUXCSI PYCIOBBIX BOJ, Harpas-
JICHHBIX B O0XOJIHbIE CTPOUTEIIbHBIEC TYHHEIH.

Pe3suctuBuMeTpuueckue HCCIEAOBaHUS B
CKBaKMHAX IIbE30METPUUYECKON CETHU BBINOJI-
HSJIUCH C ITOMOLIBIO IEPEHOCHOM anmnaparypsl,
CIEIMAJIBHBIM TPEXJIEKTPOIHBIM PE3UCTUBU-
MeTpoM PCM - 36. OTinnuuTenbHOi 0COOEHHO-
CTBIO JIaHHOTO PE3UCTUBUMETPA SIBJISIETCSI €r0
LIIMPOKUN JUala30oH H3MEPSEMBIX YIEJIbHBIX
NIEKTPUUECKUX CONPOTUBIIEHUH 3JIEKTPOIUTOB
OT YJBTPANpPECHBIX J0 PACCOJIOB.

OCOOEHHOCTh METOAMKH IMPOBEACHUS TO-
JeBBIX paboT 3aKIoyanach B CTPOTOM COOIIO-
JICHUU OYEPETHOCTH BBITIOIHEHUS BHIOPAHHBIX
MeToI0B. B mepByro ouepenp, ¢ 1I€JIbI0 MUHHU-
MaJbHOIO HUCKAKEHUSI TEMIIEPaTypHOIO IO,
IpU CIyCKe IMpuOOpa B CKBaKUHY, BBITOJIHS-
JIaCh TEPMOMETPUS ¢ TOUEYHOM PETUCTPALIUCH.
3areM BBIIOJHANACH PE3UCTUBUMETPUS 110 TOU
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Tabnuma 1.
H3meHeHus pacxozia paccona B pacCosIONOAA0IIUX TpyOKax
Bropoe nomyroaue 1990 . Bropoe nonyroaue 1991 .

Hara u3mepenus | Jlexaunii 6ok | Bucstumii 6ok | [lata m3mepenus | Jlexxaunii 6ok | Bucsumii 6ok
04.07.90 25.27 53.73 06.06.91 17.76 31.31
11.07.90 13.38 46.72 13.06.91 14.63 40.39
18.07.90 10.30 16.93 18.06.91 14.82 33.70
25.07.90 21.06 35.25 27.06.91 22.02 30.30
08.08.90 20.18 36.55 03.07.91 18.43 50.23
07.09.90 26.98 23.99 12.07.91 16.89 48.92
20.09.90 25.66 33.39 17.07.91 17.90 48.88
22.09.90 26.21 48.30 23.07.91 13.84 39.46
27.09.90 30.22 50.98 29.07.91 22.25 51.56
03.10.90 21.61 40.75 07.08.91 32.37 53.56
10.10.90 23.45 37.85 14.08.91 28.67 34.81
17.10.90 27.58 36.19 21.08.91 26.82 46.66
26.10.90 28.14 37.92 28.08.91 17.61 30.86
31.10.90 3091 39.87 04.09.91 16.52 34.46

11.09.91 21.57 36.96
18.09.91 18.86 25.69
25.09.91 55.80 33.87
02.10.91 21.23 23.18
23.10.91 21.45 32.82
11.11.91 20.45 29.64
Cym. Q 332.95 537.82 Cym. Q 439.89 757.71

&KE CXeMe, HO TOJbKO B OOBOAHEHHOM HWHTEP-
BaJie MbE30METPOB. B OCHOBHOM MeTOIMKa pe-
3UCTUBUMETPUYECKUX HCCIEAOBAHUM B CKBa-
YKUHAX HOCHWJIA TPAAUIMOHHBIA XapaKTep U He
OTJIMYaJIach OT LIMPOKO HCMOIb3yemoil B UH-
ctutyte ['uaponpoexr.

beino mpousseneno 10 MUKIOB pe3UCTUBU-
METpUYECKUX HuccienoBanuii mo 11 crBopam
(NeNe 1, 2, 3,4, 4a, 5, 6, 6a, 7, 8,9). [Ipu 06-
paboTKe MaTrepualioB OBLIO BBISBICHO, YTO IO
HEKOTOPBIM MbE30METPaM HE BEJUChH PEryIsip-
Hble HaOmoaeHus. [IpuanHaMu SBISIOTCS KaM-
HemnaJ Ha JeBOOEPEKHOM CKIIOHE, HEeMoroja u
TEXHUYCCKHUC HETOJIAIKH.

OOpaboTka MarepuanoB MPOU3BENCHA II0
CJeIYIOLIMM Mbe3oMeTpaM: ki 5, 7, 10 — no
15 nee3omerpam, nukia 6, 11, 12, 13 —no 12
Ibe30METpaM, LUK 8, 9 — no 16 npezomerpam
u uuki 14 —no 14 nsezomerpam.
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Jlns aHanmm3a BpeMEeHHBIX M3MEHEHU I MUHe-
payin3aiuy MoJ3eMHbBIX BOJ] B pallOHE COJIIEBOTO
r1acta ObUIM UCCIIEIOBaHbl M3MEHEHUs] MUHE-
payinzanuy ¢ NyOMHOM 1Mo KaxaoMy U3 28 - Mu
MIBE30METPOB € YKa3aHUEM JIaThl U HOMEpa IHK-
na. HecmoTpst Ha Bapuaiuu abCOMIOTHBIX 3Ha-
YEeHUH, XapaKTep U3MEHEHUsI MUHEPAIH3aluH1 C
DTyOMHOM B 11€JIOM COXPAHSETCs C Havaja U 10
KOHIIA UCCIIEIOBAaHUM.

B pesynbTrare nmpoBeeHHBIX HCCIeI0BaHUI
IO OTIPEJICJICHUIO MpeJiesia U3MEHEHUS CTENeHN
MUHEpalIn3alus B Ibe30METPUUECKUX CKBAXKH-
HaXx BBISBJICEHO: MUHUMAJIbHOE 3HAUE€HHE MUHE-
pasnzanus paBHou 6.2 r/n o6HapyxeHo B I1-29
8 nukne (Cmun= 6.2 1/11), a MaKCUMallbHOE
3HaueHHe MuHepanuzauuu pasHoe 370.5 r/n B
[1-1968 10 uuxne (Cmakc= 370.5 r/n).
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Takum 00pazom mpenen U3MEHEHUs CTere-
HU MUHEpPATU3alliid BO BCEX BHIIIC MPUBEICH-
HBIX LIMKJIaX CJeayIolee:

Cmun= 6.2 /1, Cmaxc= 370.5 r/mn.

Haunnas ¢ 5 nuxna (aBrycr 1990 r.), na-
YUHAETCS TUIABHOE YBEIMUYEHUE MUHEpan3a-
uuu a0 sHBaps 1991 r, xorma oHa gocturaer
241,9 r/n, 3arem npoucxoaut cian ao 184,1 r/n
(uronb 1991 1), Ha npotsokenun 11, 12, 13 nu-
KJI0B (Mapt, Maii, utonb 1991 1) u B 14 nukie
(WroNb) MPOMCXOAUT MOHMKEHHE 10 122,2 1/1.
PesxuMHBIN XapakTep paboThl CTaJId HOCUTD C 5
- TO LIUKIIA, CPEIHSST MUHEPATU3aIis 10 STOMY
UKy Obuia 156 1/1m.

Jl5is Toro, 4T0OBI UMETH MPEJCTABICHUE 00
W3MEHEHUU MUHEpaIu3allii TOJA3EMHBIX BOJl
1o TTyOMHE B 30HE 3aJieraHus COJIEBOTO IIacTa
PacCMOTPHUM DPE3YJIBTaThl U3MEPEHUS 5 — T0 |
9 — ro UUKIIOB. DTU LUKJIBI ABIISIOTCS aHOMAJIb-
HBIMH U XapaKTEePHU3YIOTCS CaMbIMU HHU3KUMU
3HaueHussMu MuHepanuzauuu (Cep (ki 5) =
167,1 r/n, Cep (mukan 14) = 122,2 r/n,) u cambiM
BBICOKMM 3HaueHueM MuHepanusanuu (Ccp
(mmkn 9) = 241,9 1/1,), OTMEUYEHHBIMH 32 BECh
[IEPUOJL UCCIIEIOBAHUMN.

JInst OUEHKH pacrnpoCTpaHEHUs COJIEBOIO
o0Jlaka BOKPYT IUIaCTa COJM OBUIM MOCTPOCHBI
MOJIETH MUHEPAIN3allid TOA3EMHBIX BOJ II0
JIBYM aHOMalbHBIM muKiaM (puc. 1 u 2). Hukn
9 (suBapp 1991) oxBarbiBaeT nepuoj BpeMEHU

s
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Puc. 1. Moodenv munepanuzayuu noo3emMHuIxX 800
Ha yuacmke conesoll 3asecvl Poeynckoii I'2C
(Macwma6 1:200). Huxn 9, 11 - 13 auseaps 1991 .
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, KOT/Ia MUHEpaJIU3alus MOA3EMHBIX BOJI OTJIH-
yaercss MakcuManbHbIMU 3HaueHusMu (Ccp =
241,9 r/n) n nukn 14 (urons 1991) - MunMMaIb-
ueiMu Cep = 122,2 /.

Mopnenb MHHEpaTu3ald  MPEICTaBIAET
co0OH YCHOBHBIA pa3pe3, C(HOPMHUPOBAHHBIN
IyTEM COBMELICHHUS B HEKOTOPYIO 3a/laHHYIO
IJ10CcKOCTh 12 cTBOpoB. Hauanom koopaunar
COBMEIIIEHUS CIIY)KUT TOYKA IEpEeCeueHus! OCU
OTOJIOBKA COJIM ¥ KPOBJIM COJIEBOTO ILIACTA.

Mopenb MUHEpaJIM3aluu MOJ3EMHBIX BOJ,
MOCTPOCHHAs TaKUM 00pa3oM, OTpakaeT BcCe
JIeTajJbHble OCOOCHHOCTH PACHpEeiCHUsl Co-
JIeBOro 00JIaKa Ha Y4acTKE COJIEBOM 3aBECHI.

OO6nacTh BBHICOKMX 3HAUEHHH MHHEpaiu3a-
i (C > 300 1/1), cymecTByomas OKOJI0 CO-
JIEBOTO TUTacTa (LUK 9) HE UMEET YETKOTO KOH-
Typa. B Bucsuem OOKy, IpUMEpHO Ha IIyOHHE
10 M OT KpOBJIM COJIEBOTO IJIACTA KOHTYP 30HBI
«pa3belieH» MeHee MHUHEpaIN30BaHHBIMH BO-
naMu, GUIBTPYIOLIUICS O TPEeLMHAM Haruia-
CTOBaHMS CBEPXY BHHU3.

30Ha TOHW)XEHHBIX 3HAYCHUH MUHEpaIu-
3anuu (exxaunit 6ok Monaxiickoro pasioma)
UMEeT JOBOJBHO NPHUYYAJIUBBIE OUYEPTAHUS C
OOJIBIIIMM KOJMYECTBOM JIOKAJIBHBIX YYaCTKOB,
XapaKTEePU3YIOLINXCS SKCTPEeMaIbHBIMU 3Haye-
HUSIMH MUHepayn3ainuu Ha oOuem ¢one C =
200 r/m.

% CGib
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Puc. 2. Mooenv munepanuzayuu noo3emMHuix 600
Ha yuacmke conesoli 3asecvl Poeynckoii '2C
(Macwma6 1:200). Luxn 14, 25 - 27 uonsa 1991 e.
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B nukne 14 30Ha NOHMKEHHBIX 3HAYEHUU
MUHEpATU3ALNHI HECKOIBKO CY>KaeT CBOU O4ep-
TaHUsl, OIyCKaeTcst Huke Ha 1,6 M, 1o - cpaBHe-
HUIO C 9 IIUKIJIOM U IPUOIIKACTCS K BHICOKOMHU-
HEpaJIM30BaHHOMY OKOJIOIIACTOBOMY OpPEOITY.

[Momumo ABMXEHUS (DUIBTPYIOUIUXCS BOJ
CBEpPXY BHHM3 [0 TpEIIMHAM HAIUIACTOBAHMS
IOpOJ  COJIEBOM  3aBECBl,  OTMEYAKTCH
(UIBTPAIMOHHBIE SIBICHUS B 30HE OTOJOBKA
macTa COJIM B HHTEpBAJC TIIYOHMH MEXKIY
IIPUTPY304HOU OeTOHHOM IJIUTOU U
EMEHTAIlMOHHOM 3aBECOM.
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CO3JAHHUE PUCOPBIBHBIX X034V CTB B PEHLIEHUU
MMPOJOBOJIbCTBEHHOM ITPOI'PAMMBI CTPAHBI

Kapuesa @.A., boes PJI.
3as. Jlabopamopueti «xonoeuu u ycmouuusoeo passumusiy UBITuD HAHT,
3a8. HayuHo-obpazosamenvroco cekmopa UBITTuD HAHT
Ten: (+992 37) 2222321; E-mail: karaeva-27@mail.ru, boevi961(@bk.ru

B cmamve npusodsimest memoowt gvipawusanus pulovl 6 pucosvix nojsx. Onpedenenvt xa-
PAKMEPUCTIUKU COBMECHIHO20 BbIPAWUBAHUSL PUCA U PbLObL, A MAK JHCe UCHOIb308AHUE PUCOBIX
noseti, nociie YOopKu ypodicas noo evlpawyusanue pwlo. Jlana xapakmepucmuka u npumMeHeHue 6
Hawieti pecnyoiuKe Mupo8oeo Onblima 8 IMoM HANPAasLeHUU.

Kniouesvie cnosea: puc, pucosoe noie, puvloa, Kapn, Oenvlii amyp, JUHUHKU, MATbKU,
NnoO0poUeHHble MATLKU, PbLO0BOOCIBO, B000EMBL.

The article provides methods of growing fish in rice fields. The characteristics of the joint
cultivation of rice and fish, as well as the use of rice fields for fish farming after harvesting are
determined. The characteristic and application of world experience in our country in this direc-

tion is given.

Keywords: rice, rice field, fish, carp, grass carp, larvae, fry, bred fry, fish farming, ponds.

Hap maxona ycyaxou napsapuiiu MOXH 0ap MAuOOHX0U WOAU 08apOad UWYOAACHI.
Xycycusmxou napsapuiiu Myumapaku woau 6 MOXi, UHYYHUH UCIUDOOau MAOOHX0U WLOIU
0av0 a3 Yamvosapuu X0Cui 0ap Xoydeuu MOXUnapeapi myaisn kapoa uiyoaano. Tascug ea
ucmughooau maypubau Yyaxomii 0ap uH cammn 0ap yymxypuu Mo o8apod uyoadacm.

Kamuosooncaxo: wonu, matioonu wonu, MoXid, MOXUYAXO0, KUPMUHAMOXUYA, XOYd2uu

moxunapeapii, xas3.

Puc sBnsercs BaxXHOW MNPOAOBOJIBCTBEH-
HOM KyNbTypoi, OHOJIOTHYECKHEe OCOOEHHOCTH
KOTOPOTO TO3BOJISIFOT HCIIOJIB30BaTh IOJISI MOJ
€ro BbIpALIMBAaHUE W JUISl Pa3BEACHUS PHIOBI.
PucopsiOHbIE X035iiCTBa MIUPOKO pactpocTpa-
HEHBI BO BCEX CTPAHAax, KOTOPHIE BBIPAIIUBAOT
puc. Pucosble mosisi npeacTapisioT co0oil xo-
POILIO CIUITAHUPOBAHHBIE YYACTKHU 3eMJIU (UEKH),
OKPYKEHHBIE 3€MJIIHBIM BAJIMKOM W 3aJIUTHIE
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Bojor Ha myouny 0,15-0,30 m. Bonma mocty-
MaeT yepe3 CeTh BOJOCHAOKAIOIIMX KaHAJIOB U
yaansieTcs B COpOCHBIE KaHAbI.

Opranuzanus KOMIUIEKCHOTO PHUCOPBIOHO-
TO XO35IUCTBA OUEHb BHITOHA. Ph10a B momckax
MUY Pa3phIXJISiET TPYHT, pa30ouBaeT OMOIOTH-
YECKYIO IJICHKY Ha MOBEPXHOCTH BObI, YHHU-
TOXKAeT JIMYUHKH PUCOBOTO KOMapa, KOTOPBIH
SIBJISIETCSI OCHOBHBIM BPEAUTENIEM JTOTO 3JIaKa,
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HKCKPEMEHTHI pbI0 M JaBaeMbIil UM KOPM CIIy-
xar 100aBOYHBIM ynoOpeHueM. Bce 310 cmo-
COOCTBYET MOBBILICHUIO YPOXAMHOCTH puca
Ha 8-10 w/ra.

[IpuMeHeHre PUCOBBIX YEKOB M COPOCHBIX
KaHaJIOB JUIsl ppIOOpa3BeICHHS B HALIICH pecIty-
Onmuke mpuoOpeTaeT Bce Oonblliee 3HAYCHUE,
B CBSI3U C yBEJIMYEHHUEM IUIOMIAJACH Ui BhIpa-
[IMBAaHUS PHCA U IIUPOKUM OCBOCHUEM HOBBIX
00BEKTOB PBHIOOpA3BEIEHUS - PACTUTEIBHOSI-
HBIX PBIO, a TAK)KE U TEIUIONIOOMBBIX PBIO.

B npaktuke MHOTMX TOCYIapcTB pbIOO-
BOJICTBO HA PHUCOBBIX IOJSAX BEAETCS B JIByX
HanpaBJICHUSAX: PbIOA BHIPAIIMBACTCS B YEKax,
KOTOpBIE OCBOOOX/IAIOTCS M3-TIOJ] pHCa, WIIH,
KakK TOBOPST, 0] «BOJHBIN Map» CHCTEMBI Ce-
BOoOOOpOTA.

OpnHako ciegyeT OTMETUTb, YTO WHTErPHU-
pPOBaHHBIEC TEXHOJIOTUU HPOU3BOACTBA PHIOBI C
HCII0JIb30BAaHUEM PUCOBBIX CUCTEM BO MHOIOM
HecoBepIleHHBI. Pa3pabareiBajanch OHM, Kak
npaBuio, B 60-70-e rozapl, a nepsbie pabOThHI B
CCCP 6pun emé 10 Benukoit oreuecTBeHHON
BOIHBI B 1941-45 rT., xOorna BbIpalMBaHUE HO-
CUJIO DKCTCHCUBHBIN Xapakrep. B Hacrosmee
BpeMsi HaMETHJIUCh OCHOBHBIE HaIPaBJICHUS
UCTIOJIb30BAaHMUsI PUCOBBIX CHUCTEM B PHIOOBOJI-
CTBE.

Kak mokaspiBaeT omnsIT ppidoBoa0B Poccuii-
ckont denepaunu, XOpOILIO PacTeT B IMOCEBAX
puca Monoab Oenoro amypa M Kapma, HaxoJs-
IIMe 3/1eCh ONaronpHsTHBIC YCJIOBHUS JJS pas-
BUTHUS U pocTa. [y BeIpalluBaHUs CEroJIETOK
BBIIICYKA3aHHBIX BUJIOB PHIO MCIIONIB3YIOT Kap-
Thl KPACHOJAPCKOTO THIA U KapThI-4E€KH, IUIO-
manpio 10 5 ra. Kaprel ke KpacHOZapcKoro
TUMNA TPeOyIOT TOMOJHUTEIBLHON HApE3KH pPbI-
60cOpocHOl KaHaBkU r1yOnHOM 30 cM, mupH-
HOM 1o aHy 50 cm. Jlydie Bcero mpuUMEHsSTh
YeKH C TMOHMKEHHBIMH OTMETKaMH, 4YTO IIO-
3BOJINT UMETh HEOOXOMUMBIN Ui pHIOBI CIION
BOJbl. MIHTEepechl ppIOOBO/CTBA COBMNAAAIOT C
arpoTeXHUYECKUMHU TPEeOOBAaHUSMM BBIPAIIH-
BaHUSl pHUCa, MPEAyCMATPUBAIOLIUE EHKErOJl-
HYI0 NIPEANIOCEBHYIO INIAHUPOBKY JIOXkKa YeKa ¢
TOYHOCTBIO * 5 cM. Ilepen nmocaakoii peiObI Ha
BOJIOBBIITYCKaX M BOJIOBITYCKaX YCTaHABIMBAIOT
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pBI003arpauTeIbHbIE METAITNYECKUE CETKH, C
sueiikod 1 MM. BriocneacTsuu, no Mepe pocra
MOJIOIM, CETKa 3aMEHsETCs Ha 0ojee peaKylo,
410 obierdaet nojxayy u copoc Bozsl. [locanka
PBIOBI B YEKU MPOM3BOAMTCS JIHIIbL HOCTE 00-
pa30BaHuUs MIOCTOSHHOTO CJIOS BOJIBI M HE paHee
3-4 cyToK, B ciay4yae 0OpabOTKH MMOCEBOB puca
MIPOTUBO3JIAKOBBIM T€POUIIMIOM - IPONIAHHUIOM
U ero aHajoramu. J{is mpouecca 3apblOieHus
NPUMEHSIOT HENOAPOIIEHHBIX 4-X JHEBHBIX
U TOAPOILICHHBIX OJHOAHEBHBIX JMYMHOK Oe-
JIOTO aMypa, NOAPOLIEHHBbIX 14-18-aHEeBHBIX
JUYMHOK Kapna. [IMoTHOCTh mocaaku Hemon-
POLICHHBIX JIMYMHOK OEJI0ro amypa COCTaBJIs-
et ot 40 1o 74 ThIC. WIT./Ta, MOAPOIIEHHBIX-13
TBIC. TIT./Ta, Kapna-oT 15,3 go 30 Teic. mT./ra.
PasBenenue poiObl B 1OCEBaxX puca MPOXOIUT,
KakK IpaBUJIO, IIpU TemiepaTrype Boabl 23-28°C
¢ moBbimeHueM A0 34°C, 4TO HE OKa3bIBaeT
OIPEEIIEHHOTO BIMSHUA Ha POCT U BbDKUBAE-
MOCTb CETOJIETKOB.

l'uaponoruyeckuii pexuM OOBIYHBIN TpHU
BO3/I€JIBIBAHUM pHCa, CJIOW BOJBI B yekax 12-20
cM. OnHako, MOHMKEHUE €ro IO MHHHUMAJb-
HBIX BEJIMYUH, CBA3aHHBIX C HEOOXOIUMOCTBIO
O0pBOBI C PUCOBBIM KOMAapUKOM, BHECEHUEM B
MOJIKOPMKY MHUHEPaJIbHBIX yI0OpeHUd U T. 1.,
OTPHLIATEIILHO CKA3bIBAETCS HA BBDKUBAEMOCTh
Monoau pbeiObl. Haumbonbliiee BIHUSHHUE 3TOTO
OTPHLIATEILHOTO (pakTopa MpOsBISETCS B MEp-
Bble 10 cyTOk mocie 3apblOjieHus, Korjaa ele
HE OKpEIIINEe JUUYMHKU PBIO Tpu cOpoce BOJbI
MPWKUMAIOTCS K METAIUIMYECKOU ceTke. [py-
MM OTPHLATENBHBIM (PaKTOPOM, CHIIKAIOIIUM
BBIXO/I PBHIOBI, MOXET OBbITh HapyIICHHE TEX-
HOJIOTMM TIPUMEHEHUs] TepOuIMI0OB, TJIABHBIM
oOpa3oM yBenudeHne ux n03. [mbens peid o1-
Me4YaeTcs MPU BHECEHUU i OOphOBI ¢ KITyO-
HEKaMBIIIIOM aMUHHOM COJIM, B KOJIHYECTBE 2,8
kr/ra. Ilpu coOnroneHun e peKOMEHIYEeMbIX
CIELUATNCTAMH CPOKOB U 703 00paboTOK Io-
CEBOB TepOMIIMIAMU, BBDKUBAEMOCTH PHIOBI
HaXOAMTCS Ha YPOBHE HOPMATHBOB, KOTOpBIE
MPHUHSTHL IS CIICIUATH3UPOBAHHBIX TPYIOB
PBHIOOBOTHBIX XO3SAUCTB.

Crnemyer OTMETUTh, 4TO KOpMOBasi 6a3za pu-
COBBIX YEKOB 00€CIeunBaeT HOPMAJIbHBIA POCT
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U BBDKHMBAEMOCTH PBIOBL. 371€Ch MOKHO HaAOI0-
JlaTh JOCTAaTOYHO XOPOIIMH 300IIJIaHKTOH, KOTO-
pBIii HEOOXOAMM JIMYMHKAM Ha PaHHUX dTarax
pa3BuTHs, a Taxoke ruapodutsl 11 u 11 spycos:
HUTYATKA, HAsAJ1a, CbITh, PUCOBBIN IIOBOMHUYEK,
CUTHMK, XapoBble Bogopocau. K koHIly ce3oHa
CEeroJIeTKH 0esoro amypa 3Ha4MTEeIbHO OYHUIIa-
10T JIO)KE YEKOB OT COPHSKOB, XapOBOM BOJO-
pOCII M HUTUYATKHU.

BbU10B pBIOBI IPOMCXOAUT B CEHTAOpE, Iie-
pen ybopkoil puca. Bereranumonuslii nepuon
BBIPALLMBAHUS CETOJIETOK cocTaBisieT 85-95
JHEHM, 4TO IO3BOJIAET MOIYYUTh OT JIMYUHKU
CTaHJAPTHBIA PHIOONOCATOUYHBIN MaTepual.
BbpkuBaeMocTh ceronetok 0enoro amypa Jio-
cturaet 45%, npu mnocagke MNOAPOIICHHON
12-nHeBHONM JIHUYMHKU B KOJIMYECTBE 13 TEHIC.
mr./ra u 25% npu mocajake HEmoIpOIIeHHON
4-THEBHOU TUYMHKH, U3 pacyeTa 74ThIC.IIT./Ta.
Pp100NpOAYKTUBHOCTD, COOTBETCTBEHHO, CO-
crasnsieT 2,0 u 3,6 w/ra. BepkuBaemocTh Kap-
ma ObIBaeT HECKOIBKO HIKe - oT 20 mo 40%,
a pbIOONPOAYKTUBHOCTh HE MpeBblmaer 1,6
1/ra. CTOMMOCTb JOMOJHUTEIBHON MHpPOIYyK-
LIUM PHCOBOTO IOJISI-CETOJETOK Oeoro amypa
U Kaphna OKymaeT 3arparbl Ha IIPOU3BOACTBO
puca. Kpome toro, ppiba oka3siBaeT Oaromnpu-
ATHOE BO3JIEHCTBUE HA POCT U Pa3BUTHE pHCa,
YTO CHOCOOCTBYET MOJYYECHHUIO BBICOKHX YpO-
xaeB puca. IlonoxuTenbHOe BIMSHUE TaKOro
cocoba peiOoOpa3BefieHUss Ha Yypokall puca
HECOMHEHHO. OJHAKO, BIUSHUE Pa3IMUHBIX, HE
YUTCHHBIX (aKTOpoB (IIyOHMHA YEKOB, Pacxon
BOJIbI, IIPEIIIECTBEHHUKH, KAa4€CTBO IUIAHU-
POBKH, YIOOpEHHUS U T. JI.) HE MO3BOJISIOT J1aTh
TOYHYI0O M OOBEKTHBHYIO OLIEHKY INpHOaBKU
ypoXast UIMEHHO OT BIUSTHHSI PBIOBI.

KomOuHUpOBaHHOE pPHUCOPBIOHOE  XO35H-
CTBO M3BECTHO C JIByXJIETHUM 000poToM. B ox-
HUX PHUCOBBIX YEKaX OCYLIECTBIIAETCA HEPECT,
B JPYT'HX — BBIPAIUBAHUE MOJIOJIH, B-TPETHUX
- Harya. J{is 3MMOBKM MOXKET CIYXHUTb OpO-
CUTEJbHBII KaHai, OOJbIIas 4acTh KOTOPOTO
3UMOM HE MPHUMEHSETCS, a TaKKe HerTyOoKue
3eMJIsIHbIEe OacCelHBl ¢ MOCTOSHHOM momaveit
CBEXKeH BOJBL. B 3TOM ciydae, OpOCUTEIbHBII
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KaHaJl OTPayKAal0T PelIeTKaMu, 4TOObI BOCTIpe-
MSATCTBOBATh YXO/AY PHIOBI.

TexHuka BeleHUs KapIIOBOI'O XO351CTBA Ha
PHUCOBBIX IIOJISIX TECHO CBSI3aHA C arpOTEXHUKOM
OCHOBHOMH KYJIBTYpBbI - pUCa U UMEET HEKOTOPbIE
ocobenHoctu. [loceB puca B pa3HbIX pailoHax B
3aBUCUMOCTH OT KJIIMMAaTUYECKUX yCIOBUH OCY-
mectBisgerca 10 1-15 masg. C atumu cpoxkamu
HEOOXOIMMO CBSI3bIBaTh BpPEeMs PHIOOBOAHBIX
paboT, B crielUalIbHO MPUCIIOCOOICHHBIE YEKH
B 3aBMCHMOCTH OT MX IUIOUIaJM Ca)XaroT Ha
HEpECT OJJHO WJIX JIBa THE3/1a IPOU3BOIUTEINIEH
Kapra uinu casana. Ha BTopoii neHs nocie Hepe-
CTa UX yAaJsIoT. YTOOBI TPOU3BOIUTEIHN HE BbI-
CKOYMJIM U3 HEPECTOBOIO Y€Ka, MECTO BIIyCKa
BOZbI OTPAYXKJAOT MEIIKOBUHOM WM PELIETKON
BbIcOTOM 1-1,5 M 1 miiomaapto npumepso 1-1,5
x 1-1,5 m. Kpome toro, orpaxpaatoniue Hepe-
CTOBBII Y€K BAJIMKU JI€JAIOT BBIIIE U IIPOYHEE,
a TaKKe IPUHMMAIOT MEPbl K OUUCTKE, MOCTY-
AIOLIEH B 3TOT Y€K BOABI, €CJIM OHA HECET MHO-
'O B3BELLIEHHBIX YaCTULL.

UYroObl HE MOBPENUTh PACTEHUSIM pHCA,
MOJIOJIb W3 HEPECTOBOIO 4Y€Ka IepecakuBa-
10T B BBIDOCTHOM Ha NPUTOK CcBexel Boabl. K
npumepy, B uauu cpeau 4eKkoB CIesaH LIeH-
TpaJbHBINA NPy, KOTOPBII COCAUHEH KaHaJaMu
c yekamu. Ilpu koneGanum ypoBHS BOJABI OH
SBJIIETCS AKKyMYJIITOPOM JIJIsl BBIPAILMBAEMOM
peIOBL. Ero miomans coctaBisier 8% pUCOBBIX
yekoB. [locagky B BBIPOCTHBIE YEKHM pPacCUu-
TBIBAIOT TaK XK€, KaK B OObIYHBIC BBIPOCTHBIC
IIPY/bl KaproBoro xo3saicrtea. OCeHHUI OTIIOB
BBIPOCTHBIX, @ TAaK)K€ HaryJbHBIX YEKOB CBS-
3aH CO CPOKaMH YOOPKH puCa, BEreTallMOHHBIN
nepuoj kotoporo kosebnercs or 85 mo 120
JTHE! U B IOXKHBIX paiiloHax 3akaHuuBaercs 1-15
CEHTAOps, KOIJla Iepeca)kuBaTh CETOJIETKOB B
3UMOBaJIbHBIE NPYAbI eule paHo. B atom ciy-
Yae, YeKH Iociie yOOpKH puca U OTI0Ba PHIOBI
HEOOXOIMMO BHOBb 3aJIUTh BOJIOW U MOCATAUThH
Ty/la CETOJETKH A0 3UMbI. Taxke MOCTynaroT u
C JIByXJIETKaMH.

BbIXoa 13 HEpECTOBBIX YEKOB COCTABIIACT 5
TBIC. LIT. CETOJIETKOB ca3aHa Maccoil 3-7 . Bri-
KHBAEMOCTb CErOJIETKOB Konebiercs or 45 1o



Boonvie pecypcor

78%, B 3aBUCHUMOCTU OT YpOBHSI TEXHHMKHU Be-
JIeHHs KOMOMHHUPOBAHHOTO PUCOKAPIIOBOTO XO-
3siictBa. [Ipu nocagke 5000-10000 manbkoB Ha
1 ra, cerojeTKu K OCeHHM gocturaroT Beca 40-
50 r. Pacyer nocaaku B HaryJbHbBIE UEKU TAKKE
Jenarot 1o (opMyse pacuera mocajaku B 00bId-
HbIE€ HaryJbHbIE MPY/bl, IPU BECE JIBYXJIETKOB
K ocenu 450 r. OgHako, BBIXOJ OOBIYHO MPH-
HumaoT He 90-95%, Kak 3TO yCTaHOBIIEHO
JUIs OOBIYHBIX HAryJIbHBIX NpynoB, a 60-70%,
3TO CBSI3aHO C OOJIBIIMM KOJMYECTBOM BparoB
Kapra B TaKMX BOJOEMax (JIMYMHKH CTPEKO3 U
KYKOB, JISITYILIKH, YXKH, YAHKH, [AIUIH, JTUCULIBI
u ap.). IlpakTuuecku ke, BBIXOJ OKa3bIBaeT-

Csl ellle HUXKe U Hepenko He npesbimaeT 50%,
T.K. K 9TOMY NPUCOEAUHACTCS TPYIHOCTh OTIIO-
Ba M3 YEKOB, KOTOPbIE MMEIOT 3HAYUTEIHHYIO
wiomazas. C BparamMu peld HEOOXOAMMO BECTU
OpPraHu30BaHHYIO OOpHOY, HalpUMep, CTaBUThH
KalKaHbl, OTCTpPEJIMBaTh NTHIl U 3BEpeH, yaa-
JATh U YHUUTOXKATh UKPY JIATYIIEK, yCTaHAB-
JIMBATh MENKOSYEHHbIE PELICTKH, MPEsATCTBY-
IOLIME MPOHUKHOBEHUIO JMYMHOK CTPEKO3 U
’KYKOB B YEKH U3 OPOCHUTEJIS.

OpueHTHPOBOYHBIE HOPMBI TIOCAJKU Kapma
B PUCOBBIC YEKHU JJIs1 BHIPALMBAHUS TOBApHOU
pBIOBI TpUBeieHbI B Tabnuie 1.

Tabmumna 1
Ipumepnule Hopmbl NOCAOKU KAPNA 8 PUCOBbIE YEKU
Bo3spacr Macca PribonponykruBaocts | IlmoTHOCTH Maccax | Bux. x
M0CaJ04YHOTO MaTe- | MOCaJ0YHOTO PHCOBBIX MOCAJIKH, 0
oceHu, I | ocenu, %
puana Marepuana, r YEKOB, KI/Ta LIT./Ta
15-1H. MasbKu 0,3-0,5 125 1000 250 50
40-gHEeBHBIE MAJIbKU 5-10 125 600 300 70
T'ogoBukn 30 110 250 500 85

[Ipu pa3zBeneHnu ppiObI HA PUCOBBIX MOJISX,
B OCHOBHOM, BBIPAIMBAIOT JIByXJETHErO Kap-
1a, IpY MOCaKe TOJOBUKOB XKeJaTeIbHO Ooee
BbICOKOTO Beca (50-70 1). DTo 1MO3BOISAET MOTY-
yarh 0ojiee KpyIHbIE ABYXJETKH K OCEHHU.

[IpenmymiecTBa KOMOMHUPOBAHHOTO PUCO-
KapIoBOI'0 XO3HCTBa 3aKJIIOYAIOTCS B MOJIyde-
HUU JIByX YpOXKaeB C OIHOM M TOM K€ IUIOIa-
1M (puc 1 ppi0da), B yBEJIMYEHUH YpOXKalHOCTH
puca W yIydlIeHHH KadecTBa 3epHa (Oosblie
€ro a0COJIIOTHBIN BeC, HU)KE MPOLEHT IJICHKH,
MEHbIIIE MyCThIX 3epeH). K mpumepy, ypoxkai-
HOCTb PHUCOBBIX mosie depraHCKON TOIHMHBI
yBenuuuBanack Ha 10-11 % (3,2 w/ra), B Kup-
ruzun Ha 12-15 %, Ha tore YKpauHbl, B Cpell-
HeMm, Ha 6,48 1/ra, B Kasaxcrane - Ha 6-8 1i/ra.
[ToBeIlIEHNE YPOXKAWHOCTHU pUca Ha 3apbIOIeH-
HBIX YeKaX MOKHO OOBSICHUTH TEM, YTO B TIOMC-
Kax MHILK Kapl pa3phIXJsieT OYBY, pa3pyliaeT
OMOJIOTMYECKYI0 IUIEHKY, IOE€IaeT PHUCOBOIO
KOMapa - OCHOBHOI'O BPEIMTENS pUca, a TaKKe
OMaJIAIOLI1E B BOAY CEMEHA COPHSIKOB.

BeoipamuBanue ToBapHO# peIObI O€3 puca, B
MIEPHO/1 BBIBEICHUSI YEKOB I10]1 «BOAHBIN Mapy,
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SIBIIIETCS OTHUM M3 METOJIOB, T7I€ TPOMEXKYTOU-
HOM KynbTypoll siBisiercst ppida. B otnuune ot
COBMECTHOTO BBIPAIIMBAHUSI TOBAPHOW PBHIOBI
U puca, MPU KOTOPOM pPHIOOIPOAYKTUBHOCTh
Maja, B 4YeKaX «BOJHOIO Mapa»> CBOOOJHBIX OT
TYCTBIX 3apocieil puca, pplOONPOAYKTUBHOCTh
MOXeT gocturarh 12-15 1/ra mpu WHTEHCH-
¢buKanu TMPOU3BOJACTBA, TIIABHBIM 00pa3oM
Ipy KOopMJIeHUU pbIObl. OHOBPEMEHHO IpO-
WCXOAWUT Tporecc oOorameHusi TMOoYBbI Opra-
HUYECKUMU BELIECTBaMU (OCTAaTKU KOpMa, OT-
Mepllas pacTUTEIbHOCTb, SKCKPEMEHTHI PbIO),
MIPUBOASAIINE K MOBBIIIEHUIO TUIOOPOAUS TO-
yBpl. CeMeHa COPHBIX pacTeHU, HaXoJsAIIue-
Csl B IIOBEPXHOCTHOM CJIO€ TOYBBI, MOEHAOTCS
KaprnoM M BBIMBIBAIOTCSI BOAOM, a MOJIOZbIE
Mo0eTH TMOPOCIINX CEeMSH YHHUTOXKAIOTCS Oe-
JIBIM aMypoOM, YTO MOXKET MPUBECTU K CHUXKe-
HUIO 3apacTaeMOCTH PUCOBOIO MOJISi COpPHSIKA-
MU B CJEIYIOIIME 332 «BOIHBIM MapoOM» TOJBI.
TemneparypHbIi peXMM B 4YEKax «BOIHOIO
napa» OmaronpusaTeH JUisl pocTa U BbDKHMBae-
MOCTH pBIOBI: MUHUMAaJIbHAsI TEMIIeparypa He
omyckanach Hmke 12°C, a MakcuMalibHasi He
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npesbimasia 32°C. Cpeassisi Temmeparypa 3a
CE€30H cocTaBisieT oT 22,5 1o 23,5°C. I'mapono-
TUYECKUI PEeKUM HE COOTBETCTBYET OMOJIOTH-
YEeCKUM 0COOeHHOCTSM pbIObl. Cpenuuii cinoi
BOJIbI OOBIYHO HE MPEBHIIIALT 35 CM, C IIOHUXKE-
HUEM B MEPBBIA MECSIl BRIPAIIMBAHUS PHIOBI 10
10-12 cm. Jlobuthbest cTaOMIBHOTO BOAHOTO pe-
JKMMa | ¢J10s Boabl 45-50 ¢M, BO3MOXKHO JIUIIb
B CJIy4ae BbIBEACHU 110 «BOJHBIN I1ap» LEJIOU
KapThl, @ HE OT/AETBHOTO YeKa, BOJOCHAOKEHNE
KOTOPOTO 3aBUCUT OT PACMOJIOKEHHBIX PSIOM
II0CEBOB pHUCA.

Cnengyer OTMETHUTb, YTO YpOXKail puca c
HEYIOOpPEHHBIX TMOJIeH TOCIe BbIPAIIMBAHUS
PBIOBI 3HAYUTEIBHO BBIIIE, YEM C YIOOPEHHBIX
[IpU YEPEIOBAHUU C JIPYTUMU KYJIbTypamu - 87
u 49 1/ra, coorBeTcTBeHHO. [lomyueHue BbICO-
KOTO BBIXOJ]a TOBAPHOUN MPOAYKIIMU BO3MOKHO
B clly4yae MOJJep>KaHUs B YEKaxX MOCTOSHHOIO
cios BoAsl He MeHee 60-70 cm.

[locanka rogOBHKOB B YEKH MPOU3BOIUT-
Cs B Havajie mMasl. YUUTBIBasi, 4YTO K CepearHe
ampess B pblOXo3ax 3aKaHYMBAETCS Pa3rpy3Ka
3UMOBAJIbHBIX MPYAOB, CO3AAI0TCSA TPYIHOCTHU B
pUOOPETEHUH FOIOBUKOB B Mae Il PUCOCEIO-
KX XO031CTB. [IIIOTHOCTB MOCaaKu HE NMPEBbI-
maet 2,4 Teic. IT./Ta: Kapna He 6onee 8§70 wT.,
6enoro Toncronobuka -1,1 ThIC. MIT., TIECTPOTO
ToncTtonoouka - 850 mT. u 6emoro amypa 360
mr./ra. Jls TOBBILIECHUS PBHIOOIPOTYKTUBHO-
CTH K TOBapHOW pbIOE MOICaKUBAIOT IMOJPO-
IICHHBIX 14-THEBHBIX JUYUHOK O€I0ro amypa
B komuyectBe 10-11 ThIC. MIT./Ta U TECTPOTrO
TOJCTOJO0OMKA B Koiu4yecTBe 6,5 Thic. IIT./
ra. Kopmienue peiObl HE MPOBOAUTCS, HO IS
CO3[IaHHsI YCTOMYMBOM E€CTECTBEHHOM KOPMO-
BOI 0a3bl, ueku ymobpstorcs cynepdocharom
U aMMHUAYHOM CEIIMTPOU U3 pacyera pa3oBOro
BHECEHHs, cooTBeTcTBeHHO, 30-60 kr/ra 4-6

pa3 3a ce30H. 300IJIAHKTOH B MIAPYIOIIUX YEKaX
B Ka4eCTBEHHOM OTHOILEHMHM HE Oorar, HO B
KONMU4eCTBEHHOM (710 4,0 MI/J) BIIOJHE MOXET
YAOBJIETBOPSATH MUILEBBIE MTOTPEOHOCTH PHIOKI.
B numie xapna, KpomMe MIIaHKTOHHBIX OpraHu3-
MOB, 3HAYUTEIILHOE MECTO 3aHUMAIOT JIMUUHKU
CTPEKO3, PAKyIIKOBbIE PAayKH, IUIAHKTOHHBIE
¢dbopmbl XupoHOMHI. PacTUTETbHOCTH PUCOBBIX
YEeKOB MpE/ICTaBI€HA TUIIMYHBIMU Ui PHCO-
BBIX I1OJICH COPHSAKAMU B BUJE KIyOHEKaMblIIa
KOMIIAKTHOTO, IIPOCSAHKUA KYPUHOU U PUCOBOH,
CBITH Pa3HOPOIHOM, HasAIbl, PAECTHI U XapOBbIX
BOIOpOCIICH. 3a HCKIIOUEHHUEM MOCJIEIHUX,
BCE PAaCTEHHs TMOJHOCTBIO ChEAAIOTCS OeNbIM
aMypoM U 4acTU4HO KaprioM. OCeHbl0, B 3apbl-
OJICHHOM 4Y€Ke COPHBIX PacTEHHUIl HET, a Mocie
00pabOTKM MapoB MOCYXy MX HACUUTHIBACTCS
B cpeaneM 64 mr./M. [lomumMo Beretupyromien
COPHOM pPACTUTEIBLHOCTH KapIl B 3HAYUTEIBHON
CTENEHU II0EJAeT €€ ceMeHa. B ciioe mouBbl
0-10 cm oTMEUaeTCsl CHUKEHUE KOJINYECTBA CE-
MSIH PUCOBOTO MPOCa, KOTOPBII BbIEAaeTCs Kap-
oM Ha 70 % oO1eil YUCTIEHHOCTH CeMSIH.

OObIuHO BBIpamuBaHue puiObI AnuTcs 90-
100 gueii. 3a 3T0 Bpemst BeC PBIObI TOCTUraeT
6onee 500 r. BeDKMBaeMOCTh B CPEIHEM CO-
crasisieT 40-45 %, npuuemM HauOOIBIINN OTXO.
MPUXOAUTCS Ha OEJIOro TOJCTONOOMKA U HaW-
MEHbBIIUN - Ha Kapna. PbIOOnpoayKTUBHOCTH
Jla’ke Ha €CTECTBEHHBIX KOpMax jocTuraer 4,5-
6,0 1/ra. B dyekax, rje mpeaiecTBEHHIKOM ObLT
3apBIOJICHHBIM «BOIHBIN Mapy», YpPOKaHOCTH
puca «Kpacnogapckuii — 424» Ha HeynoOpeH-
HOM y4acTke coctaBuia 42,6 n/ra. Jlo «BogHO-
ro rnapa» ypoxxaiHocTb ero Oblia 38,7 n/ra. U3
BBIIIECKA3aHHOTO CJIEAYyeT, YTO MpudaBKa ypo-
xas puca cocraBuna 4,9 1y/ra. [lys BeipamuBa-
HUS TOBAPHOU PBHIOBI PEKOMEHIYIOTCSI CIIeyT0-
II1ie HOPMaTHUBBI 3apbiOeHus (Tabmn.2).

Tabnumna 2
HopMbi mocaiku peiObI IpU 3apbIOJICHUH PHCOBBIX YE€KOB, BEIBEIEHHBIX ITOJT «BOJIHBIM Map»
Buser pe16 CpenHuil IWTy4YHbIi Bec, T IInoTHOCTH MOCAIKH, IIT./Ta
Kapn 50 1000-1200
Benerit amyp 120-140 50-60
Benblii ToncTonoouk 60 600-700
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Kpome 3KCTeHCHBHOTO X03s1iicTBa, KOTOpast
OCHOBaHAa Ha HCIIOJIb30BAaHUU TOJIBKO €CTe-
CTBEHHOM NHILM, HA PUCOBBIX YEKAX MOXHO
BECTH HWHTEHCUBHOE XO3SHCTBO, TPUMEHSS
KOpMJICHHE. DTO YBEJIIMYMUT BBIXOA PHIOHOH IPO-
OYKIWU C €AMHUIBI TUIomaan. TexHuka KopM-
JICHUSI QHAJIOTUYHA NPUMEHSIEMON B OOBIYHBIX
npynax. B kauecTBe KOPMOBBIX peCypCOB Iiefie-
CO00pa3HO UCTOIH30BATH MECTHBIC.

Paznaya KOpMOB MPOW3BONUTCS C JIOJKH,
Ha MOCTOSIHHBIX MecCTaX, 0003HaYeHHBIX BEll-
kaMu. OOBIYHO BBIOMPAIOT MEHEE 3apOCIIUE C
TBEPJIbIM JHOM yuyacTKu. B ueke, pazmepom 10
ra mpu ImiIoTHOCTU mocaaku kapma 1000 mmr./
ra ycraHaBiuBaercs He MeHee 10 KOpMOBBIX
MecT. B nepBble THU KOPMIICHUS] pEKOMEHTyeT-
Csl CKapMJIMBATh IOJIOBHHY CYyTOYHOH HOPMBI,
naBas pplOe BO3MOXKHOCTH NPHUBBIKHYTH K Me-
cTaMm KopmiieHus. J{ist kopmiieHus kapma 6onee
BBITOZICH TPAaHYIMPOBAaHHBIA KoMOHKOpM. [lpu
UCIOJNBb30BAaHUK TPaHyd OTHalaeT HeoOXOau-
MOCTb B IPUTOTOBJICHUH TECTOOOPA3HBIX KOM-
OUKOpPMOB, 00JIer4yaeTcs ux pasaada poioe, CHU-
KArOTCs MOTEPU KOopMa.

Kapn nyumne pacter mpu CKapMIMBAaHUHU
CHELUATbHO BBITYCKAEMbIX IPOMBIIUIEHHO-
CTBbIO PBIOHBIX KOMOMKOpMOB. IIpu Hemocrat-
K€ PHIOHBIX KOPMOB MOYKHO HCIOJb30BaTh OT-
XOJIbl 36PHOOYUCTKH M PUCOBBIE OTXOABL. [ljist
MOBBIIIEHUST YCBOSEMOCTH KOpPMa HEOYHILECH-
HBIE PUCOBBIE OTXOJbI JAPOOST, MPOIyCcKas ye-
pe3 apobuiky. B xauecTBe kopMa MOTyT OBITH
UCIOJIb30BaHbl PA3IUYHBIC KMbBIXU M LIPOTHI,
MaKapOHHbIE OTXOZbI, OTXOABI XJI€603aBOJOB
U MYKOMOJIbHOM MpoMbInuIeHHOCTH. Kopmst
pbIOy exenHEeBHO, B yTpeHHHE 4Yachl. Ilepen
KOpMJICHEM HEOOXOAMMO KOPM 3aMOYUThH B
JICPEBSIHHOM SIIMKE Ha Oepery BojoeMa WU
HETMOCPEICTBEHHO B JIOJIKE, HCKIIIOYEHHUE CO-
CTaBIISIOT IPAHYIMPOBAHHBIE KOMOUKOPMA.

KopmiieHre npou3BOAUTCS € y4€TOM pocTa
pbIOBL. I1o Mepe pocta peIObI, CyTOUHAsE HOpMaA
KOpMa YBEJIMYHMBAETCS, HO K KOHILy BEreraru-
OHHOTO TEPHO/IA, B CBSI3U CO CHIXKEHHEM TEeM-
nepaTypbl BOJBI, MOCTEINIEHHO YMEHBILIACTCS.
E>xenHeBHO 110 KOpMIIEHUS PHIOBI IPOBEPSIETCS
MOEeIaeMOCTh KOpMa C TeM, 4TOOBI M30eXkaTh
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MopYM €ro Ha JHe Bojoema. OOiee Komude-
CTBO KOpMa, INIAHUPYEMOTO Ha CE30H pacIpe-
JeNsieTcs 0 MecslaM MPUMEPHO TakuM obpa-
3oM: Mait 5%, utonsb 15 %, urons 30 %, aBrycr
35 %, centsaopsb 15 %.

HaGmronenus 3a poctoM pbIObI OCyIIECT-
BIISIFOTCS ITyTE€M KOHTPOJIBHOTO JIOBa HEBOAOM,
7IBa pa3za B MecsIl. 3a YeKaMU OCYIIECTBISIETCS
TaKOM K€ yXO[, KaK U 3a Ipyramu. B nerHun
nepuoj HeoOXOAMMO CIIEAUTH 3a pblbo3arpa-
JUTEIbHBIMH PEIIEeTKAMU, OYUIIATh UX OT MY-
copa. BbI1oB pBIOBI M3 YEKOB «BOJHOTO Mapay
ClIelyeT Ha4YMHATh B CEPEINHE CEHTAOPs, KOorna
IpeKpalaeTcs nojavya BoAbl U YPOBEHb €€ Ha-
YMHAET CHUKATHCS.

Jlo Hadana cOpoca BOJBI JOJKEH ObITH OT-
PEMOHTHPOBAH M IOJITOTOBJICH HEOOXOAMMBIiA
WHBEHTaph: OpeleHb, OPE3eHTOBbIC HOCHIIKH,
KOP3HHBI, PIOAIKUE KOCTIOMBI, OOJOTHBIE Ca-
noru, Beapa, Becbl. COpoc BOJBI B 3aBUCHMO-
CTH OT IUTOIIA/IA YeKa MOXKET JUIUThCS OT 2 110 4
cytok. [Tocne Toro, kak peida codepercs B pbl-
060cOOpHbIE KaHABbI, IPUCTYIIAIOT K €€ BHUIOBY.
B tex cnmyuwasx, korjga peiba OTIpaBisieTcs Ha
peayn3anuio B )KUBOPHIOHBIX MalllMHAX, €€ I10-
MEIIAIOT B YCTAaHOBJICHHBIE B COOPHBIX KaHABaX
CaJIKM ISl IPOMBIBKH.

IIpu cobmrogeHnn BCeX TEXHOJIOTHYECKHX
MIPOIIECCOB B MEPUOJ] BhIPAIIMBAHUS BbDKUBA-
€MOCTh JIOBOJIbHO BBICOKAsi U COCTAaBIISIET: IO
kapiy 80%; o 6estomy Tosctonoouxky 90%; mo
nectpomMy Tosnctonoduxy 90%; mo 6eromy amy-
py 85%. Takoli mpOLEHT BRDKUBAEMOCTH 00e-
CIEYHT OOIIUH BBIXOJ] PHIOHOM MPOILYKIIMH IPU
wiotHocTH mocanku 2500 mit./ra, B mpenenax
10-12 w/ra. ITocne BbIpamuBaHus poIObI pUCO-
BbI€ YEKH, UCIOJIb3YEMbIE HA CIEAYIOLIHHA ro
JUIsL IPOM3BOJCTBA PUCA, IPAKTUYECKU HE NUMe-
0T COPHAKOB. VI3BeCTHO, UTO [ TPOU3BO/ICTBA
pHca HCIoNb3yeTcs: 6osiee AecsITKa pa3InyHbIX
TEXHOJIOTHUH, B CEMH M3 HUX 00s3aTEIbHON TEX-
HOJIOTMYECKOW OIlepalueil sBISETCS BHECEHUE
repounuios. [loaTromy npobiaema o BHEAPESHUN
B IIPAKTUKY YKOJIOTUYECKH YUCTOM TEXHOIOTUU
MIPOM3BOJICTBA PHUCA OYECHb Ba)KHA M aKTyaJbHa.
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Annomayus. B 0annoti cmamove paccmompenvl Memoobl OYeHKU COCMOSHUS 3aUNeHUs 80~
ooxpanunuwy. QOOnum uz npoodiem, nPensmcmeyIouux HOpMatbHOMY (YHKYUOHUPOBAHUIO 8000~
XPanunuwy A68emcst NpoYece 3auleHus He MoabKo 03EPHOL Yacmu eMKOCHU 8000 XPAHUIULYA,
HO makice u peunotl vacmu nanocamu. Ocyujecmenenue nOCMOIHHO20 MOHUMOPUHEA COCHIOSL-
HUsL 3auieHusi B000XPAHUIUWY CROCOOCMEYent 00ecnedeHul0 He MOIbKO HOPMALbHO20 (QYHKYUO-
HUPOBAHUSL 6Ce20 KOMNIEKCA COOPYIHCEHULL, HO MAKICE 8 Pe3YIbmanie MOHUMOPUHd CO30armcs
yenosus ux 6ezonachoil sxenayamayuu. Mcnonw3ys 0anHvle HOPMATU308AHHO20 PAZHOCHIHOO
6001020 unoexca (NDWI) ¢ 1978 no 2019 200, noomeepaicoena s¢hghexmusnocnms npumenets.
0anHo20 Memooa 0Jisi MOHUMOpuHea 3auienust 8 eodoxpanunuwie Hypexcroii I'DC. Hecnedo-
8aHUsL NO BU3YAIUZAYUU U MOHUMOPUHRA 3AUNEHUL HAHOCAMU Hauu 8odoxpanunuwia Hypek-
cxoit I'DC, 8bINOIHAIUCH ¢ UCNONB308aAHUEM HAOOPo8 dannblx Landsat ¢ kauecmeom yposus 1T
(ucnpasnennas mecmuocme ), nonyuennvie uz cepsuca EarthExplorer I'eonocuteckoti cyacovl
CLIA (USGS).

Knrouesvie cnosa: 6o0oxpanunuiye, 3aunenue, 0Caoku, OUCMAHYUOHHOE 30HOUPOBAHUE.

Aunomamcusn: Jlap maxonau maskyp ycyaixou 0axoouxuu Xoaamu maxuuHuasuu 000-
sapoxo oap obanbopxo odappaci uwiyoaano. Axke az macvaraxou 6a gavorusmu Mysmaouiu
00anHOPX0 MOHEAUIABAHOA UH PABAHOU MAXWUHILABUU HA MAHX0 KUCMAMU Kyauu 3appusmu
06anbop, xamuynun Kucmamu 0apéi 60 0606apoxo medowiad. Tamouxu MoHumopuneu doUMUU
Xonamu maxuuHwaguu 06anoop bapou MavMutu Ha MAUx0 OaboIUsIMU MYbMAOUIU MAMOMU
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Maymaau UHWOON Mycoudanm MeHamosno, OAIKU UHYYHUH Xoaamu ucmugooabapuu bexamapu
oHX0 mavmun me2apoad. bo ucmugoda az mavaymomu Mypemaounuyoau uHOeKcu PapKKyHan-
oau 06 (NDWI) a3z conu 1978 mo coau 2019, camapanoxuu ucmugooau ycyau masxkyp oapou
MoHUmMopuHeu maxwunuasi oap obanoopu Hepyeoxu bapku oouu Hopax macouxu xyopo égpm.
Taxgkukomu 8u3yaiuKyHOHH 64 MOHUMOPUH2U MAXWUHWABUU 0008apOX0 dap Kocau 06aHbopu
Hepyeoxu bapxu oouu Hopax 60 ucmughooa az maymypu mavaymomu Landsat 60 cughamu oa-
payau 1T (penecpu ucnoxkapoawyoa), 2yzaponuda wiyoano, ku asz eeocavimu EarthExplorer
Xaoamomu eeonoeuu UMA (USGS) dacmpac kapoa uiyo.

Kanumaxou kanuoi: obanoop, maxuunuiasii, Oopumiom, 30HOKYHUU OUCAHCUOHTL.

Abstract. In the present article, the techniques of assessing the siltation state of reservoirs
are considered. One of the problems that hinders normal functioning of water reservoirs is
the process of silting of not only the lake part of the reservoir, but also its river part by silt
deposits. Continuous monitoring of the state of silting in reservoirs facilitates not only normal
functioning of the whole complex of engineering constructions, but also, as a result, conditions
for safe exploitation of these constructions can be created. Using the calculated Normalized
Difference Water Index (NDWI) values from 1978 to 2019, the application of selected technique
has proved valuable in monitoring of siltation process in the water reservoir of the Nurek HPP. The
investigation on visualization and monitoring of sedimentation of reservoir bowl of the Nurek HPP
are conducted using Landsat dataset as a level 1T (terrain corrected) that were collected from the

US Geological Survey (USGS) via the Earth Explorer web site.
Keywords: water reservoir, siltation, precipitations, remote sensing.

C THIPOIIOTUYECKOW TOYKH 3PEHUST OCHOB-
HOE TIpeHa3HaueHNe KPYITHBIX BOJOXPAHIITHIIL
MHOTOJIETHETO ¥ CE30HHOTO PETYIHPOBaHUS, B
TOM YHCJIE JKCIUTYyaTHUPYEMBIX M CTPOSIIAXCS
B TamKHUKHCTaHEe, ATO YCTpaHEHUE IPHPOI-
HOW HEPaBHOMEPHOCTH B MHOTOJICTHEM U BHY-
TPUTOJJOBOM paclpeieIeHUN PEYHOro CTOKa B
HMHTEpecax Haubolsiee palMOHAIBLHOTO €ro Hc-
MoJb30BaHusl. Bmecre ¢ Tem, KpymHBIE BOJIO-
XpaHwiuima TaKUKUCTaHa, OTIHMYAIOIIAECS
CBOEH HaJEKHOCTHI0O M 0€e30MacHOCThLIO, 00e-
CTIEYMBAIOT BBICOKYIO CTEIICHb PETyIHUPOBAHUS
CTOKa PEK /ISl HYX/I SKOHOMUKH Ta/DKUKUCTA-
Ha ¥ COCEIHUX TOCYIapCTB, CYIIECTBEHHO CHU-
Kasi PUCKM CTHXUHHBIX OeNCTBUI (HABOAHE-
HUS, MAJIOBOJIbE U T.J.) U yIIEPOOB OT HUX.

B 2005-2008 romax oOciemoBaHHWe ILIO-
tunbl U Jpyrux ['TC Hypekckoit I'DC 6bu10
MpoBeNeHO (paHIly3CKOM KoMmaHuen «Dek-
tpucutu [le ®panc». Pesynbrarel o6cnenosa-
HUS TIOKa3aJIl BBICOKYIO HAJIE)KHOCTh M YCTOM-
ynBocTh Hypekckoit mnotunsl. Kommiexke I'TC
Hypexckoit 'DC, B 2009 romy yaocTouscs oco-
6oro ceprudukara MexayHaporHON KOMUCCUU
1o O60bpIHM TUIOTHHAM [1].

B BomoxpaHWIMIIAX PyCIOBOTO THIIA OT-
JOKEHHUsST HAHOCOB paclpenensiorcs Ooiee

63

WIM MEHee PaBHOMEpPHO, WIM MPHOOpeTaroT
BUJl TPSJibl, TMOCTENEHHO TIepeABUTaoIencs
13 BEpXHEW 4YacTH BOJOXPaHWIUIIA K IJIOTH-
He. [Ipouecc 3aunenuss BOIOXpaHUIUI HOCUT
3aTyXaroluil Xxapakrep, MPOUCXOIUT MOBBIIIIE-
HUE JIHAa U YMEHbIIEHNE ITyOuH B 30HE KPUBOMH
MoAnopa. YCTaHOBIEHO, YTO MpeKpalleHue
ctpoutenbcTBa Porynckoit I'DC, mpuBeno Obl
K TOCTENIEHHOMY 3aIlOJIHEHUI0 €MKOCTH BOJIO-
xpaamwmmma Hypekckorr ['DC nanocamu u B
CPEIHECPOUHOI NEPCIEeKTHUBE IO/ BOIPOCOM
okazaiuch Obl 6e30macHOCTh oTAenbHbIX ['TC
TUIPOKOMILIEKCA. B nmonrocpounoil mepcrnek-
TUBE, BCTajl Obl BOMNPOC O OE30MaCHOCTH JaH-
HOTO TUJIPOY3Jia, B LIEJIOM, U CTajo Obl MPUYU-
HOM HEBO3MOXKHOCTHU PETYIMPOBAHMS CTOKA P.
Baxm [2].

Bo3eenenne PoryHckoro ruaposHepre-
TUYECKOTO KOMILJIEKCA 3HAUYUTEIbHO CHU3UT
CKOpOCTbh 3amojHeHus BopoxpaHmiuma Hy-
pekckoir I'9C, TeM camMbIM 00€ClEeUUTh pery-
JUPOBAaHUE CTOKA HAa 3HAUUTENIbHBIA IMEPHOJ
BPEMEHH, a TAK)KE€ OTCPOYUTH HEOOXOAUMOCTH
PEKOHCTPYKIIMUA CHCTEMbI IIPOIyCcKa MaBOIKOB
C Y4E€TOM IIpOOJIeM OTIIOKEHHH, a TaKKe M03BO-
JIUT MPOJIUTE CPOK IKCILTyaranuu Hypekckon
I'DC na cpok skcruryaranuu Porynckoit 'DC. B
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teuenue 115 ner skcruryaranuu pabotsl Poryn-
ckoit I'9C, Bonoxpanwiuiie OyJeT 3arnoJHeHO
HaHocamH. [1o okoH4YaHMIO TaHHOTO LIMKIIA, BO-
noxpanunuie Porynckoit I'9C, Gyner skcruty-
aTUpOBATbCS KAaK PYCIIOBas 3JIEKTPOCTAHIMUSA
U Bc€ perynupoBaHue OyJIeT OCYIIECTBIATHCS
Ha Hypeke, npeamnonaras, 4to o0muii KoHcep-
BaTUBHBIM €XETrOJHBIN pacxo] HAHOCOB OyaeT
pasen 100 muin. M? [12]. IIpu aTom, Hypekckas
I'SC 6yner paboTarh B KauecTBE KOHTPPETYJIsi-
TOpa, a POryH - sHepreTuuecKkuM KOMIIEHCATO-
powm [3].

JleTanbHbIE WM3MEpPEHUs JHA BOAOXpaHU-
muma Hypekckoit I'DC, B cranroHapHBIX 1O-
[IEpEYHUKAX [0 M3YyYEHUIO BHYTPEHHEIO IIe-
peMEIEHNs] TBEPAOIO CTOKA U3 PEYHOM CETH
K 03€pOBUJHOMN, B T.4. B NPUIUIOTUHHON 30HE
Bonoéma Obutn mpoBeneHsl B 2000-2001rr.
(ampenb-oKTOph MecCsIbl). YCTAaHOBJICHO, YTO

CyMMapHbIi (pacueTHbIi) 00beM Tena 3amie-
Hus BojpoxpaHuiuia B koHue 2000 roma co-
crasisut 2,053 km3. Ilpu 3TOM OCHOBHas 4acTh
BJIEKOMBIX M YacTh B3BELICHHBIX HAHOCOB CO-
CPENOTOYWIIACh B PEYHOW YacTH, a 3HAYUTEIIb-
Has 4acTh B3BEILECHHBIX HAHOCOB MPUXOAUTCS
Ha JOJI0O €MKOCTH YPOBHS MEPTBOIO oObema
03EpHOI yacTu Bojoxpanunumia [4].

Taxum o0paszom, mpodiema 3auIeHHs Yaru
BOJIOXPAHMWJIUIL U TIOCTOSSHHOE HAOIIONEHUS 32
STHM HPOIIECCOM HOCHTH aKTyaJIbHBIA Xapak-
Tep. B cBeTe BBIIEHU3I0KEHHOTO HUXKE MPUBE-
JIEHBl aHAJIU3 U OLIEHKA, a TAKXe PE3yJbTaThl
UCCIIeIOBaHUN MOHUTOpUHTA 3anineHus Hypek-
ckoro Bopoxpanmwuiia (Puc.1) ¢ ucnons3osa-
HUEM COBPEMEHHBIX METOOB IUCTAHIIMOHHOTO
30HAMpOBaHUs. BpeMeHHOI OXBar coCTaBIIseT
¢ 1978 no 2019 rr.
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Pucynox 1 - Kapma pacnonooicenus ucciedyemoeo b6acceiina u nposigieHusi CmuxutiHblx 6e0cmeuil 6
Taooicuxucmane, 6 uacmuocmu 6 baccetin pexu Baxwt [ucmounux-KOOCIIPT] (a).
Kapma mooenu pervegpa u dpenasicrou cucmemst (0). Mzobpadsicenue namypaivhotl
YBEemMOBOU KOMNOUYUU UCCLE0YeM020 00beKma (8).
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CrnyTHHKOBBIE JaHHBIC, OIMUCHIBAIOIINE
O0OBEKT HCCIACAOBAHUS, BKIIOYAIOT B ceO0s
caumku Landsat 2 MSS (L2MMS), Landsat
5 T™M (L5TM) u Landsat 8 OLI (L8SOLI). B
JTAHHOM WCCIIEIOBAaHUU, ISl pacueTa HOpMa-
JU30BAHHOTO PA3HOCTHOTO BOJHOTO HHJEKCA
(NDWI) 6b110 MCTIONTB30BAaHO IO OTHOMY H30-
opaxenuto L2MSS u L5TM (nyTs = 165, psin
=033) u (mytb = 153, psin = 033), oTCHATHIMU
15 utonst 1978 u 07 uronst 1992 coorBeTcTBEH-
HO. A Takxe, AJis ITOH Ke IeNu J1Ba u300paxe-
uus L8OLI (myth = 153, psg = 033) oTcHsATHIE
07 wronsg 2015 1. u 18 utons 2019 r. 6b1IH HC-
MoJib30BaHbl. [loy4eHHbIE MYyJIBTUCTIEKTPAIIb-
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HbIE€ CHUMKH BKJIIOUAIOT B ce0sl YeThIpe MOJI0-
Cbl C INPOCTPAHCTBEHHBIM paspemieHuemM 60
M ans L2MSS, mects nonoc ¢ paspeuieHuemM
30 M w1 L5TM u Bocemb nonoc 1o 30 M mis
L8OLI. ITaker ncronp3oBaudbix Landsat mgan-
HBIX JIJISl pacueTa U aHallu3a HH]IEKCa BOBI ObLIT
BBIOpAaH B COOTBETCTBUH C 3alUCSIMH HaOIIO-
JEHUM TUAPOJIOTHYECKOW CTAaHLMHU YYHUThIBAs
MaKCHUMaJIbHbIE 3HAUCHMS BOJIOTOKA B Oacceiine
peku Baxin ¢ 2000 o 2013 rr. AHanu3 JaHHBIX
THJIPOJIOTUYECKON CTaHIUU B 3TOM Oacceline
MOKa3bIBAET, YTO MAKCHMAJIbHBIM BOJIOTOK B
uccienyeMoM OacceliHe HAOMIONaeTCsl B MIONb
Mmecsue (Puc. 2a).
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Pucynox 2 - Cpeonemecsiunvie sHaueHUus 6000MOKA U cpeOHeMecsuHble 0CAOKU N0 OAHHbIM
Mmemeocmanyuil 8 baccetine pexu Baxut ¢ 2000 no 2013 2e.[6] (a), u cpedne2odosvie 3nauenus
ocaokos no oannvim CRU TS 6 6acceiine pexu Baxui (6) ¢ 1975 no 2019 2.

B cBowo ouepenb, BpeMEHHOW aHalii3 3Ha-
YeHUU HHJACKCAa BOABI CO CITYTHUKOBBIX JdaH-
HBIX TOBOJIBHO CHUJIBHO 3aBUCHUT OT KOJIMYCCTBA
KUAKUX ocaakoB. ClieoBaTeNbHO, ISl OIpe-
ACJICHUA BPCEMCHHBIX IICPHUOAOB C IMOXOXHUM
CPEIHETOJIOBBIM YPOBHEM OCAJIKOB, B TOM UHC-
JIe U KUJIKUX OCAJKOB, ObLI MpOaHATU3UPOBAH
Habop mereoposiormuecknx manHbix CRU TS
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(BpeMEHHbIE psAbl C KOOPAMHATHOW MPUBS3-
KOM €IMHUIl KJIMMaTHYeCKUX MHCCIEeT0BaHMI),
MOJYYEHHOTO C BeO-caiiTa OT/eNna KiIuMaTHye-
ckux uccnenoanuii (CRU). JlanHas opranu-
3a1Ms IpU3HaHa OJHOM M3 BEAYLIMX MHUPOBBIX
MHCTUTYTOB, 3aHMMAIOILNXCS U3YyYEHUEM €CTe-
CTBEHHBIX M aHTPOIIOT€HHBIX U3MEHEHUH KIJIH-
Mmara. Habop mamaeix CRU TS oGecreunBaer
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€KEMECSUYHYIO CETKy Ha3eMHBIX (32 UCKIIIOYe-
HUEM AHTapKTU/AbI) HAOMIOICHUN C BBHICOKUM
paspewenueM, HaunHas ¢ 1901 roma. Otu Ha-
Omronenus BkiodatoT Temieparypy (TMP),
ocanku (PRE), nHeBHON nnana3oH teMieparyp
(DTR) u nanenue napa (VAP) [5]. Cpennero-
nosble ocaaku ¢ 1975 mo 2019 B Gacceiine p.
Baxi u BeIOpaHHbIe BpeMEHHBIE IEPUOJIBI IS
HAIIIET0 UCCIIeIOBaHuUs ITOKa3aHbl Ha Puc. 2(0).

HccnenoBanus mo BU3yalu3aly U MOHU-
TOPHHTa 3aWJICHUH HAaHOCOB Ha HMCCIETyeMOM

Wione 1975

38°26'2°N

36°23'31°N

69°2712°€ 69°3044°E

00bEKTe, BBINOIHAJIUCH C HCIOJIB30BaHUEM
n3oOpaxenust Landsat, orcHsThie 25 wuIOHS
1975, 08 mast 1999, 30 mas 2013 u 31 mas 2019
rr. (Puc. 3). Crout Takxe OTMETHUTh, YTO TO-
CJIEZIHAE CHUMKH ObUIM OTCHATHI HA Mapy Me-
CSIIIEB paHbIlIe CHUMKOB, UCIIOJIB30BAHHBIX IS
pacuéra NDWI. ABropamu ncnosiab30BaHbl Ha-
6op mansbix Landsat ¢ xagectBom ypoBHs 1T
(ucnpaBieHHass MECTHOCTD), KOTOPBIN MOJIy4H-
mm u3 cepBuca EarthExplorer - ['eonornueckoii
ciyx0n1 CIIIA (USGS).

69°2712°E 69°30'44"E

38°2331°N

69°2TM2°E 69°30'44"

Pucynox 3 - Kapma, nokasvisaowjas OUHAMUKY 3aULeHUSI 000XPAHUIULYA.

HopmanuzoBaHHBIN Pa3HOCTHBIM BOJIHBIN
nngaeke (NDWI) — 310 mHaeKe, KOTOpBIH ObLT
paspaboTaH Asl ompeAeNeHusl TPaHull OTKPbI-
THIX BOJOEMOB U YJIYYILIEHUS WX MNPOSBICHUS
Ha UUGPOBBIX U300pAKEHUAX AUCTAHIIMOHHO-
ro 3oHaupoBanus [7,8]. Kak nmokasaHo B ypas-
Henui (1), uanexkc NDWI aBnsiercst cooTHoIIE-
HUEM Pa3HOCTHU CIIEKTPAIILHON OTpa)xaTebHOU
CIOCOOHOCTU MEXAY OmmKkHEl nHbpakpacHo
(NIR) u 3eneHoOl molocaMu K CyMMe OTpaka-
TEJIBHON CIIOCOOHOCTH OMKHEHW WHpakpac-
HOU U 3€JI€HOM N0JIOC:
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NDWI = RGREEN—RNIR

RGREEN+RNIR

1)

rae R, u R, ... - crexrpanbnbie kodduum-
CHTBI OTPAXKEHUsI B OJMKHEM HH(PAKPACHOM H
3eJIEHOM JTMara3oHaxX COOTBETCTBEHHO.

Jns peanmzannu mponecca pacuéta NDWI
Ha ocHoBe ypaBHeHHs (1), HeoOXoaMMO Mpeod-
paszoBarh HU(POBOE YUCIIO KaXKIOTO MUKCEIs
n3oOpaxennii Landsat B 3enenom u NIR nma-
Ma30HE B CIIEKTPAIBbHYIO OTPaKATEIbHYIO CIO-
cobnocts. s Landsat 2 u 5 Heobxoaumo mpe-
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XKJIe BCEro, mpeodpa3oBaTh HUPPOBOE YUCIO B
CIEKTPAJIbHOE CUSIHHE:

LA=DNAXGA+BA 2)

rae LA - cnexrpanbraoe custaue (W/(m2 st um)),
DNA - mudposoe uucno, GA - kodddumnment
yCUJICHHs TIpH M3MeHeHun maciiraba (W/(m2

st um)), BA - ko dunmenT cMerenus npu mu3-
MeHeHuu Maciitada (W/(m2 sr pm)) aJis moso-
cbl A. B Tabnune npuBeneHsl KO3(PPUIMEHTHI
MaciITabupOBaHUsI KOHKPETHBIX JUAla30HOB
g ka"anoB 1 u 3 Landsat 2, a Taxoke KaHaJIOB
2 u 4 Landsat 5, koTopble yka3zaHsbl B (paiiie me-
TaJaHHBIX KaKa0r0 n300paxenus Landsat.

Tabauia

KoadpunmenTs! MacitabupoBanust KOHKPETHBIX AUATIA30HOB
Jutst kanainoB 1 u 3 Landsat 2 MSS, u xananos 2 u 4 Landsat 5 TM.

Landsat 2 Landsat 5
Huanason | HMumexkc | GA(W/(m2sr | BA (W/(m2sr | Uagekc | GA(W/(m2 | BA(W/(m2 sr
KaHaJla um)) um)) KaHaJla Sr um)) um))
Green Band 1 1.0598 -9.06 Band 2 1.4482 -4.29
NIR Band 3 0.53386 4.07 Band 4 0.8760 -2.39
[Tomyyennoe 3HayeHue cCrHekTpaibHOro r1Ie M u A - xo3pdunuenTs MacmTadbupoBa-

cusiaus LA w3 mudpoBoro yuciaa, MOXXHO HC-
MOJIB30BaTh JJIsi BBIYUCICHHS Kod(duimenrta
orpaxxeHuss RA oT BepxHeil yactu armocdepbl
(TOA). TlpeobpazoBaHue CHEKTPATBLHOTO CHSI-
Hus LA B kodddunment orpaxkenus RA Obuio
BBITTOJIHEHO CIICAYIOIIAM 00pa3oM:

TI'LAdZ

Rj=—2——
A~ ESUN,cos 6

(3)

rine d - paccrosiaue 3emutst - ConlHIIE B acTpoO-
Homuvecknx eauHuax, ESUNA - cpennee
colHeYHOe »9Kk30-atMoceprnoe cusaue (W/
(m2 pm)) ms auanaszona A (ESUNA Landsat 2
MSS: Band 1 = 1829, Band 3 = 1268, ESUNA
Landsat 5 TM: Band 2 = 1796, Band 4 = 1031
[9]), 6 - 3enuTHBII yron ConHIla, KOTOPHIN yKa-
3aH B (aiijie MEeTaIaHHBIX KaKJI0TO U300pake-
Hus Landsat.

JIst IByX HMCTIOJB30BAaHHBIX M300paKEHUH
Landsat 8 OLI, mudpoBoe uuciao mpenpapu-
TEJIbHO MPEeoOpa30BaHO B CIEKTPAJIbHOE CHUS-
Hue LA, mosTOMy, €ro MOXKHO HAIpsIMYIO HC-
MOJIB30BaTh JIJIsi BBIYUCICHHS Kod(duimenrta
orpaxxenus RA (TOA) c ucronp3zoBanueM ciie-
nyrorieit opMyIIb:

RA=DNAXMA+A1/COSO “)
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HUA IS TIpeoOpa3oBaHus 1U(POBOTO Ynciaa B
KO3 (UIIMEHT OTpaXeHUsI B JuarnazoHe A, 0 -
3eHUTHBIA yroa CojHla B Tpajaycax, KOTOPhIA
yKa3zaH B ¢aijie MeTaJaHHbIX KaXJI0ro n300pa-
xenust Landsat 8. Ilporecc BeIUMCIEHUS KO-
adummenta orpaxenuss TOA u3 uudposoro
gucia Landsat 8 OLI He coKHBIH, TOCKOJIBKY
BCE JMANa30Hbl UMEIOT OJIMHAKOBbIC 3HAUCHUS
MuA,0ectb M =2 x 10-5,A=-0,1.

Ha cuumkax 1992 rona cpennee 3HaueHHe
NDWI yBemuuuBaercst 1o 0.31 (Puc. 4 u 5), ¢
MOCJIEAYIOMMM YBEJTUUYEHUEM 3epKajla BOJO-
xparwmia, pocturaromum 78.70 kM2 (Puc.
6). B mocnenyromem, B nepuon ot 1992 no
2015 rr. cpennee 3Hauenre NDWI cHoBa cHu-
xaercs 10 0.25, a 3aTeM BHOBb YBEJIUYUBAETCS
710 KOHIIa BEIOPAHHOTO NEepUo/ia AJis aHAIHU30B.

Kak Bunno Ha puc. 6, ¢ 1978 mo 2015 rr.
oOmias miomaas 3epkaia Bogoxpanwiuma Hy-
pekckoit 'DC yBennunnace Ha 34.68%. Ha nau
B3IJISAJI, PE3KOE YBEJIMUECHHE IJIOIIAN BOJOXPa-
HWJIMILA, B OCHOBHOM 32 CUET YBEJIUYEHUS €ro
pa3MepoB M0 MUPUHE, CKOPEE BCETO, CBSI3aHO C
MOBBILICHUEM YpPOBHS 3aWJICHUS 32 UCCIeaye-
MBI OTPE30K BPEMEHHU.

W3-3a Hawama mepeKphITHS pyclla peKH
Baxm, B cTBOpe cTpoutenbcTBa PoryHckoi
I'DC (2016r1.), oburast mIomaab 3epKana BOaO-
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xpanmwmma Hypekckoit I'DC ymenpmmiacs,

YTO MOXKET OBITH CBSI3aHO C IIEPEXBATOM TpPaHC-

IIOPTUPYEMBIX peKoM Baxii, oCHOBHOM yacTu

HAaHOCOB, B 4Yallle BOAOXpaHwIMIa PoryHckon

I'9C.

Takum o0Opa3om, Ha OCHOBaHHMU pE3YIib-
TaTOB MCCIIEJOBAHUN MOXHO CJH€JIaTb OJHO-
3HAYHBIA BBIBOJL O TOM, YTO CTPOUTEIHCTBO
Porynckoit 'DC, crocoOCTBYeT yMEHBIIEHUIO
3amwiienust Bopoxpanuiuia Hypekckoir 1'9C,
TEM caMbIM 0O0OecIieuMBaeTcs HE TOJBKO 0e30-
IacHasi €ro SKCIUTyaTallusl, HO TaK)Ke, YTO He
MEHEE Ba)KHO, B YCIIOBUSX YCWJIEHHUS YacTOTbI
9KCTPEMAJIBHBIX THUIAPOJIOTMYECKUX SIBICHUH,
32 CUET MHOTI'OJIETHETO PETYIMPOBAHUS U CO3-
JJaHWs TapaHTUPOBAHHOTO 3a11aca BOJbI B BOJO-
XPaHWIMILE, MMEIOIIEE MEXIOCYIapCTBEHHOE
3HAYEHUE, SBISIETCSI HE TOJIBKO HCTOYHUKOM
UIEKTPOIHEPTUH, HO TAKKE B KAYECTBE MHO-
TOJIETHETO peryisitopa OyIeT YIOBIETBOPATH
HY’K/Ibl TAK)KE OPOLIAEMOT0 3€MJIEIEIHS U IKO-
JIOTHH.
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BOJHO-3KOJIOI'MYECKHUE ITPOBJEMbI OPOITAEMOI'O
SEMUIEJEJIMA PECITYBJIMKHU TA/ZKUKUCTAH U ITYTHU UX PEIIEHUA

Iynamos II.A.', Baxpuee C.X.?

'TAY um. I I[Hlomemyp,
Unemumym 600uwix npobnem, 2uoposnepeemuru u sxonouu HAHT

AHHomal{ll}l. B cmamve pacecmompenbl OCHOBHbLE B00HO-DKONO2UYECKUE I’lp06]l€/l/lbl opouta-
emo20 3emieoenus Pecny6fzui<u Taoowcuxucman. Boiiu evisienenvt u 0O0CHOBaHbL NPpU4YUHbL 803~
HUKHOBEHUS. 600HO-2KOJIO2UYECKUX I’lp06ﬂ€/l/l, sblpasicarowuecst 600101 3p031/l€12, 3dconierHuem u 3a-
CPAZHEHUU opouaemsblx noue, cpyHmoesblx 600 U B0OHBIX UCTNOYHUKOS. Hped]lOcheHbl KOHKpeniHble

MePbL NO UX YCMPAHEHUIO.

Knrwouesvle cnosa: sxonozuneckue npoonemvi, Opouletue 3emens, OpoCUmenvbhas 600d, 3po3us,
3aconeHue 3emenb, SPYHmMosbie 600bl, MUHEPAIUZAYUSL B00bL, NPOMBIEKA 3€Meb.

Abstract: In the article the main water-ecological problems of irrigated agriculture in the
Republic of Tajikistan are discusses. The problems causing emergence of water-ecological,
expressed by water erosion, salinization and pollution of irrigated soils, groundwater and water
sources, were identified and substantiated. The specific measures for their elimination are proposed.

Keywords: environmental problems, land irrigation, irrigation water, erosion, land salinization,
groundwater, mineralization of water, land leaching.

DKoJoTHYecKrue MpoOIeMbl OpOLIAEMOro
3emuienenust Pecyonuku Tamkukucran B oc-
HOBHOM 3aKJIIOYalOTCS B 3PO3MM U 3aCOJICHUU
oporaemMsix 3emenb. [Ipodiaema 60prOBI ¢ Ipo-
3Uel U 3aCOJIEHUEM 3€MEJb UMEET I100anbHOe
3HAYEeHHE JJIs BCEro YeJIOBEUYECTBA BECbMA aK-
TyajbHa B IUJJaHE OOECHEUEHHUs MPOAOBOJIb-
CTBEHHOM 0€30IMMacCHOCTU. JPO3US U 3aCOTICHUE
OpOIIAeMBIX TIOYB MPHOOPETAIOT BCE OOIb-
1y octpoty B PecnyOnuke Tamxukucran u
060pr0a ¢ HUMHM MMEET TaKXKe KpailHe BajkHOE
3HayeHue. OT CHIKEHUS IUIOA0POAUS 3EMEllb,
CHIDKAETCS MPOU3BOJCTBO MPOAYKTOB MUTAHUS
1 KOPMOB ISl CEIbCKOXO3SHCTBEHHBIX KUBOT-
HBIX. A TPSIMBIM M HEU30EKHBIM CJIEICTBUEM
3TOrO sIBISiETCS oOllee MaJieHue XKU3HEHHOIO
YpPOBHS HaceJICHUSI.

B mupe omycThlHMBaHHWE CYLIM pacuIupsi-
€TCA CO CKOPOCTBIO MOpsiaKka 25 ThIC. KM2 B
roa. [lo mocneaHuM aHHBIM, Jieca Ha IUIAHETE
YHUUTOXKAKTCSA CO CKOPOCThIO 20 ra B MUHYTY,
unu 11 mutH. ra B rog. Pa3pyiaercs u otuyxaa-
€TCs ©KEroaHO 1/3 MaxoTHBIX 3eMeNb. YKE IPO-
JUpPOBaHbl B Mupe 0kojio 480 MIiH. ra 3eMenb
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[5], mecsATkM W COTHM MUJUTMOHOB TEKTapOB
(oxBareiBast okosio 340 MJIH. ra) HOABEPIIUCH
€CTECTBEHHOMY U BTOPUYHOMY 3aCOJIeHUIo [7].
Taxke Bo3pacTaroliee 3acoJI€HUE PEYHBIX BOJ
CTAHOBUTCS MOUCTUHE IIT00AILHON Oemoii. Mu-
HEpaJIu3alys PeUHbIX BOJ 3a MuUHyBIIHE 50 jret
BbIpocia B 3-8 pa3 [5]. OTu HapylIeHHs B 9KO-
cUCTEeMax He MOTYT MpouTH Oeccienno. imeH-
HO OHHU BBI3BIBAIOT YXYALIEHHE JIOKAJIbHOIO
KJIuMaTa ¥ MOTEPI MPOAYKTUBHOCTU IIOYB.
Tpareaust B ToM, 4TO pa3pyLIatOTCsl yCIOBHS
CYLIECTBOBaHMsI 4esoBeka B Oymymiem. Mare-
pUaTbHBIN yIiep0 B MHUPOBOW IKOHOMHUKE OT
MIPOLIECCOB OMYCTHIHUBAHUS M apUAU3ALUH 110
HEKOTOPBIM IOICYETAM COCTaBisAeT 7-15 Mupa
nomnapoB CHIA u 6omee exeronHo [4].

B Tamxukucrane, no ganaeiM M.P. SIky-
tunoBa (1974), okono 65-70% Teppuropun
MOJBEPKEHO MpoueccaM 3po3uu. [1o naHHBIM
X.M. Axwmanosa (2013), mpoueHt sponupo-
BaHHBIX M Je(IMPOBAHHBIX IOYB, OT OOIIEH
IJIOIIAN CEJIbCKOXO3SMCTBEHHBIX YTOIWN B
Pecniy6nuke Tamxukucrtan, cocraBmsier 97,9
% [1]. OToT moka3zaresnp Mo 00IaCTAM BapbUpy-
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IInomaas 3poaAHpoOBaHHLIX H JedIHPOBAHHBIX NOYB
no Pecnyomke Taxxukucran, %

O

mIFAO

® Corguiickas
o01acTh

% Boxrapckoii 30He

® Kynabckoit 30He

m PPII

€T B OYCHb IIMPOKHUX Ipeeiax U COCTaBIISET:
B Cormuiickoit obmactu - 92,7 %, boxrapckoit
30He - 90,4 %, Kyns6ckoii 30ne - 81,7 %, TBAO
—100 % u PPIT - 91,4 %, xoTopoe npeacranie-
HO B BHUJIC JHarpaMMBbl.

Crnenyer OTMETHTH, 4YTO Je(IMPOBAHHBIC
MOYBBI, B OCHOBHOM, HaOmonmatorcsi B lop-
Ho-bamaxmanckoii AsBroHomHor u Cormuii-
CKOM 00J1acTsIX.

B peruone, pacnoysioK€HHOM B apUAHON
30HE, OYCHh MHOTO MPOOJIEM, CBS3aHHBIX C UP-
puranueii u Mmenmopanueid. OpomraemMoe 3emMiie-
JIeJIAe TIPEJICTABIISICT COOO OCHOBY CEIBCKOTO
XO0351CTBAa apUIHOTO peruoHa. HeymoBneTBo-
PUTEIIBEHOE YIPABICHUE BOJAOW OPOCHUTEIIBHBIX
CUCTEM CO3/1aeT MHOXKECTBO IMPOOIIeM, YXy/IIIa-
IOIUX TUTOJIOPO/IME TIOYB M KaueCTBO 3EMEllb,
YCYTYOIISIOIINX  AKOJIOTHYECKUE IPOOIIEMBI,
BBIPKAIONIUECS B 3aCOJICHUU M 3arpsS3HCHUN
OpOIIIaeMBIX TIOYB, TPYHTOBBIX BOJ U BOJHBIX
HUCTOYHUKOB [3].

OpoliieHre — OCHOBHOM CIOCOO OCBOCHMS
Y UCTIOJBh30BaHMS CEIIbCKOXO3SMCTBEHHBIX 3€-
Menb. O1HaKO HECOOIIOICHHE PEKUMOB OPOIIIe-
HUS M TIPUMEHEHUE HECOBEPIICHHOW TEXHUKHU
MOJINBA CITIOCOOCTBYIOT YXYIIICHHIO KauecTBa
3eMeNLHOT0 (JOHIA U CHUKCHHUIO TUIOIOPOIHUS
IIOYB BCJIC/ICTBUE UX IPO3HUU U 3aCOJICHUSI.

OCHOBHBIM (aKTOPOM DPO3UH TOYB IPH
MOJIMBE 10 0OpO3/1aM SIBJISICTCSI PACXO BOJBI B
moJuBHYI0 00po3ay. C 1eNnbo M3y4YCHHS dJie-
MEHTOB TEXHUKH IOJINBA U CMbIBA TIOYBHI B 3a-
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BHCHMOCTHU OT YKJIOHA M TIOJJUBHOW CTPyHW Ha
(dhoHE TPaIUIIMOHHOW TEXHOJOTUU U TIPUMEHE-
HUS U QPepeHIIMPOBaHHON TIyOHHBI PHIXJIe-
HUSI HAMY TIPOBOJIMIIACH CIICIIUAIBHBIC TIOJICBBIC
OIIBITHL. BapuaHTBI 110 IMOJIMBHBIM CTPYSIM OBLITH
MPUHATHI B cieayomux auamnazonax: 0,1-0,3;
0,3-0,4; 0,4-0,5 n/c. DxCIEpUMEHTHI TIPOBEJIC-
Hbl Ha ydacTkax ¢ ykiaoHoMm 0,01 (xo3zsiicTBO
«Unpmuy) I'mccapekoro paitona. Hambomnpmme
MOTEpU TOJMBHOW BOIBI HAa cOpoc Habmroma-
JIUCh TIPH TIOJIUBE PACXOJIOM TIOJMBHOU CTPYH
0,4-0,5 n/c. Tlpu ykioHE TOJIMBHOW OOPO3bI
0,01 Ha ¢oHE TpPaAMIIMOHHOW TEXHOJIOTHU C
M3MEHEHHUEM pa3Mmepa MoJuBHOM cTpyu ot 0,1-
0,3 1o 0,4-0,5 n/c yBenmuumBaetcst 00beM cOpa-
ChIBAEMOU BOJBI M CMBIB TOYBBI COCTABIISIET B
cpenHem ot 2,45 10 9,5 1/ra 3a onuH nonuB. 3a
6 MOJINBOB B 3aBUCUMOCTH OT ITOJIMBHOW CTPYH
CMBIB ITOYBBI U3MeHsAeTcsd ot 14,7 no 57,0 1/ra.
YcraHOBIEHO, YTO Ha (POHE NPUMEHEHUS
(G epeHIUPOBAaHHOTO TITyOOKOTO PBIXJICHHUS
no4BsI ipu ykiioue 6oposast 0,01 oobem copa-
ChIBa€MOW BOJIbI B 3aBUCHMOCTH OT TOJIMBHOM
CTPYHY OTHOCHUTEIILHO TPATUIIMOHHON TEXHOJIO-
MM YMCHBIIAETCS W CMBIB IOYBHI B CpPEIIHEM
cocrasisier 10 0,6-4,1 T/ra 3a oquH MOIUB. 3a
6 MOJINBOB B 3aBUCUMOCTH OT ITOJIUBHOW CTPYH
CMBIB [TIOYBBI U3MEHAETCA OT 3,6 10 24,6 T/Ta.
Taxum oO6pazom, Texnonorust auddepenuu-
POBAHHOTO TIIyOOKOTO PBIXJICHUS TIOYBBI CITO-
COOCTBYET CHIDKEHHIO HPPHUTAIIMOHHON 3po-
3UH, COKpamiaeT 00beM cOpachkiBaeMOM BOJbI OT
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CMBIB IOYBBI B 3aBHCHMOCTH OT pacxoga NOJIHBHOM CTPpYH

m [Ipu Tpau.

TCXHOJIOTHI
OpOIICHIIA

CMBIB I0YBBI 32 Ce30H, T/Ta

0,1-0,3

0,3-0,4

m [Tpu muddep.
Ty OOKOIT

PBIXTICHIIIT

0,4-0,5

Pacxoa no.1ABHOH cTPYy®, J1/C

2,1 no 3,4 paza OTHOCHUTEIBHO TPAAUIIMOHHON
TEXHOJIOTUH [6].

3acojieHre 3eMellb Bcerga ObUIo OMdoM
opormaemoro 3emuenenus. [Ipoueccsl Bropuy-
HOTO 3aCOJIEHUS, OOBIYHO CBSI3aHHBIE C MOAb-
€MOM ypOBHSI MUHEPAJIM30BAaHHBIX TPYHTOBBIX
BOJI Ha 3eMJISIX, HE HMMEIOIIUX JOCTAaTOYHON
JPEHUPOBAHHOCTH, MPUBOAMIN K BBINAICHUIO
UX U3 000pOTa WIH K PE3KOMY CHUKEHHIO YPO-
KANHOCTU CENbCKOXO3IUCTBEHHBIX KYIBTYD.
YMeHbIIeHHE YPOKANHOCTU OT 3aCOJIEHHOCTHU
MIOYB 0 OCPEIHEHHBIM NMPUOIUZUTEIBHBIM TI0-
KazareasiM JUisi OOJIBIIMHCTBA CENIbCKOXO35i-
CTBEHHBIX KYJIBTYp COCTaBIISIET: MpHU cIabom
3aconeHuu 10 25%, npu cpeaaem — 50%, npu
CUIbHOM — 75%, MpU OYEHb CHJIBHOM 3acoJie-
U 10 100%. 3acoiéHHOCTh MOYB HE TOJBKO
CHIDKAeT ypokal, HO M CIIOCOOCTBYET 3Ha-
YUTEJFHOMY YXYAIIEHUIO KauecTBa CEIbCKO-
XO3AWCTBEHHBIX KYIBTYp, @ CJIEOBATEIbHO U
MIPOAYKTOB.

[Tnogopoanbie HE3aCONEHHBIE MOYBBI — 3TO
MOYBBI, KOTOpPbIE B 1-2 METPOBOM TOJIIIE COACP-
xat menpue 0,2% JerkopacTBOPUMBIX COJIEH.
[TouBbl, comepxkaliue B MaxXOTHOM TOPHU3OHTE
okoso 0,4-0,5% xyopuaHBIX U CyJIb(aTHBIX
JIETKOPAaCTBOPUMBIX COJIEH, CUMTAIOT Ciado-
3acon€HHbIMHU. Bcxoabl U pocT GONBIIMHCTBA
pacTeHHil Ha TakuX MOYBaX OyayT HECKOJHKO
yrHeTaThbes U ypoxkau OyayT Ha 10-20% Huxe.
A mnpu coxepxanun 1-1,5% OonpIIMHCTBO
CEJIbCKOXO3SIICTBEHHBIX PACTEHUH HE [aloT
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HOpPMAaJIbHBIX BCXOJIOB CEMSIH, PACTEHUS THOHYT
WJIM TEPSIOT ypoxkai Ha 60-80%.

OnpIT U mpakTUKa OOpPHOBI C 3acoyieHHeM
MIOYB [MOKAa3aJi, YTO MOAJIEPKUBATh B 3aCONIEH-
HBIX IT0YBAX HUCXOJAIIee ABMKEHUE COJel pu
HaJIMuuu paboTarolIero JpeHa)ka BO3MOXKHO,
€CJIM YPOBEHb TPYHTOBBIX BOJI CHUXKEH JI0 IUIy-
OuHBI 2-3 M U B KOpPHEOOUTAEMOM CII0€ TI0JIeBast
BJIQXKHOCTH MOYBBI MOJIEPKUBAETCS HA YPOBHE
75-80% nonesoii BnaroéMkoctu. [Ipu Hanuuumn
IyOOKOro padoTaroIero ApeHaxka Takou ypo-
BEHb YBIAXHEHHUs] 0OecleyrBaeT CHU)KEHUE
CE30HHOW aKKyMYJISIIUU COJIeH U CIIOCOOCTBY-
€T MPOTPECCUPYIOIIEMY PACCOJICHHUIO MOYBBI U
MIOJTyYEHHUIO BBICOKUX YPOXKAEB CENIbCKOXO35i-
CTBEHHBIX KYJBTYP.

Ecnu monuB mpoBoasT crabomMuHepasu-
30BaHHBIMU BojaMu (1-3r/m), TO mpuxoguTCs
MIPOBOJIUTH IPOMBIBKH 1-2 pa3a B rojl BO BpeMsi
WIK B KOHILIE BereTalroHHoro nepuopia. llpu
TIOJIMBE BOJIOM C KOHIIEHTpaIuel conei 4-6 1/
TpeOyeTrcs yepe3 MOJIUB MPOBOAUTH POMBIBKY
WIN Ja)Ke KaXKIbIHA MOJIUB JOJDKEH OBITH IMPO-
MbIBHBIM. [lonuBHasg HopMa Juist oOecrieueHust
MIPOMBIBHOTO 3 ekTa 1oskHa ObITh Ha 20-30%
Oonbie 00bEMa, COOTBETCTBYIOIIETO IMOJIEBOI
BJIArOEMKOCTHU MOUYBBI. VIMEHHO 3TOT M3OBITOK
BOJIbI PACTBOPSIET COJIM, OCTABIIUECS OT IPE/IbI-
JYLIUX MOJUBOB, U IEPEHOCUT UX B TPYHTOBBIC
U JPEeHa)KHbIE BOJIbI, C KOTOPBIMU OHH JIOJIKHBI
ObITh yHaJIeHbl C TEPPUTOPUH OPOCHUTEIHHBIX
cucteMm. [Ipu 3Tom 3acon€HHOCTh IOYB HE Oy-
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JIeT pacTH, a Oy/leT OCTaBaThCs HA YPOBHE MU-
HEpaJIU3aluyd OPOCUTEIILHON BOJBI.

['maBHBIM HMCTOYHUKOM COJEH B II0YBAx
(ecim [uId OpOLIEHHsS HE IPUMEHSIIOT MHHE-
paJIn30BaHHbIE BOABI) SIBISIOTCS ONU3KHUE K
IIOBEPXHOCTU TI'PYHTOBBIE BOABI U COJIA IOJI-
cTWiIaroux rpyHToB. Ilpu 3aneranuun ypos-
HSl MUHEPAJIM30BaHHBIX I'PYHTOBBIX BOJ| BBIILIE
KpuTHueckoil ryounst (1,5-2,5M) oporraemsie
IIOYBbl HAUMHAIOT CHUJIBHO 3aCOJISATBHCS COJISIMU
IPYHTOBBIX BOJ. TOJIBKO TPYHTOBBIE BOIBI, CO-
JepKale MeHee 3-2 I/J1 JIerKopacTBOPHUMBIX
CyNb(aTHO-XJIOPUAHBIX COJEH M HMEIOIINe
OTTOK, IPAKTUYECKU HE BBI3BIBAIOT IIPU OPO-
IIEHUH BTOPUYHOTO 3aconenus. s rpyOoi
OLIEHKU BEPOATHOW KPUTUYECKOH ITyOMHBI 3a-
JIETaHusl COJIEHBIX IPYHTOBBIX BOJ B YCIOBMSIX
CPEAHUX CYIIIMHKOB MO>KHO TOJIb30BaThest pop-
Mmynoi B.A. Kosna:

h =170 + 8t £15,

rae, h — kpuruyeckas ryouHa, cM; t — cpeHss
rogoBas remneparypa, 0C.

UeMm BHIIIE CPETHETOIOBAsl TEMIEpaTypa,
TeM OOBIYHO BBIIIE CYMMapHOE WCIapeHue u
MUHEpalu3aus TPYHTOBBIX BoA. C TIyOMHBI
4-5 M TPYHTOBBIC BOJIbI B OPOIIAEMBIX YCJIO-
BUSIX BOOOIIE MPAKTUYECKA HE MOTYT BBI3BATh
U TIOAJEPKHUBATh 3aCONEHHOCTH OPOIIAEMBIX
moyB. OAHAKO C MOMOIIBIO TOPU30HTATHHOTO
JpEeHa)ka OMyCTHTh TPYHTOBBIE BOJbI HA TAKYIO
IyOMHY SKOHOMHYECKH M TEXHHYECKH HEBO3-
MOKHO, TaK KaK IS 9TOTO HYXKHBI IPEHBI [Ty-
O6uHOM 5-6 M. Ho 3TO MOXHO cienarh ¢ momo-
b0 OTKAYEK Yepe3 BEPTUKATBHBIN APEHAK U3
ckBaxuH. COBMECTHOE JEHCTBUE MPOMBIBOK,
TOPU30HTAILHOTO U BEPTUKAIBHOTO JApEHaKEH
BBITIOJTHSIOT MPU 3TOM BKHEHIIIYIO 3a/1a4y Me-
JTUOpAIH U TPOPUITAKTHKH OPOIIAEMbIX [TOYB,
a UIMEHHO TOKCHYHBIX COJIEN U3 cucTembl. Tok-
CUYHBIE PACTBOPUMBIE COJIM MOXKHO YIAJIUTh U3
MIOYB TOJBKO B BUJIE BOJAHBIX PACTBOPOB.

Takum 00pa3zom, puU COBPEMEHHOM YPOB-
HE 3HAHUM W TEXHUKU EIUHCTBEHHBIM 3(-
(eKTUBHBIM  (PKOHOMHYECKH TPUEMIIEMBIM)
CPEICTBOM Y/aJCHHs COJIeH M3 MOYBHI U TPYH-
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TOBBIX BOJl sIBJII€TCS BoAa. B naHHOM citydan
HEOOXOIMMO ONPEACTUTh U HA3HAYUTh HOPMY
npoMbIBHOW BoAbl. O000mmIast npoBeaEHHBIE
OTIBITHI 110 YCTAHOBJIEHUIO HOPMBI IIPOMBIBHOM
BOJBI, OHa cocraBisgeT oT 3-5 go 30-50 ThIc.
M3/ra B 3aBUCUMOCTHU OT CTEIEHU 3aCOJIEHHO-
CTM U MEXaHMUYECKOIo cocTaBa IOYBBL. Eciu
IIPOMBIBHAsI HOpMa npeBbimaet 14-15 teic. M3/
ra, TO MPOMBIBKY LI€JI€COO00Pa3HO COBMECTHUTH
C BBbIpalllUBaHUEM pUCA. YCIEX NPOMBIBOK 3a-
BUCUT OT TILATEJILHOCTH IUIAHUPOBKU II0JIA, a
TaKXe MPaBUIBHOCTH BHIOPAHHBIX MTAPaMETPOB
npeHaka (IyOMHON M PacCTOSHUEM MEXIY
IpeHaxHeIMU psigamu). Hanpumep, M.P. AGny-
eB [2] mpennaraer cieIyrOMi KOMIUIEKC Me-
pONPUATUI IO BOCCTAHOBIIEHUIO OPOIIAEMBIX
1oYB: 1) co3aaHKue UCKYCCTBEHHOIO TEUEHUS U
IIOHW)KEHUSI YPOBHSI TPYHTOBAaHHBIX BOJ C IIO-
MOILBIO IPEHAKHBIX CUCTEM (TOPU30HTAIbHBIN
DIyOOKUH OTKPBITHI JpEeHaX, TOPU30HTAIIb-
HBII 3aKpBITBIA JIPEHAX, BEPTUKAJIbHBIM Ape-
Hax); 2) YIUIOTHEHHE BCIIAXaHHOIO y4dacTKa
TSDKEJION TEXHUKOM; 3) MOIMBHYIO HOPMY BOZbI
1oJaBaTh B JIBa-TpU IpHeMa (B 3aBUCUMOCTHU
OT YCIIOBHI MOYBOOOpPA30BaHUSA, T'PAaHYIOME-
TPUM U KOJIMYECTBa cojeil Tpedyercst ot 6000
10 12000 M3 Bozbl); 4) mocie MPOMBIBKH He-
00X0/IMMO BHOCHUTH YIOOPEHHUS U CESTh OIHO-
JIETHUE COJICYCTOMUYUBBIE KYJIbTYpHI (CylaHCKas
TpaBa, CIAJKUI MHIUMUCKHUMI IPOCO, UHAUNCKUI
COpPro, IMOJICOJIHEYHUK); 5) MOCHe OJHOIETHUX
COJICYCTOMYMBBIX KYJIBTYp HEOOXOAUMO CEATh
JIIOLIEPHY, U TOJIBKO IIOCJIE 3TOTO — XJIOMYaTHHUK.
Jlnsi BO3BpallieHHsT B CEBOOOOPOT IIIMHUCTHIX
COJIOHYAKOBBIX IIOYB C IUIOXOW BOJOIPOHMIIA-
€MOCTBI0 HEOOXOAMMO TMPOMBIBATH METOIOM
60p0o3/bI U TOJIOCHL, KOTOPBIM pa3paboTaH s
nouB Cpenneii Azuu C.H. 3omorapeBbim.
Takum oOpazom, Ui yCTOWYMBOTO OCBOE-
HUS OpPOIIAeMbIX 3aCOJIEHHBIX TIOYB HEOOXOIH-
MO OCYIIECTBUTH CIEAYIOUIUE MEPONPUATHS:
nosplieHue KIIJ[ opocuTenbHBIX CHCTEM,
COOMTIONIEHNE PEKUMOB OPOIIEHUS M TEXHUKU
II0JIBA; CTPOMUTEIBCTBO JOCTATOYHOIO U Ha-
JEKHOTO JIpEHa)ka; IPUMEHEHUE IPOMBIBOK,
IIPOMBIBHBIX PEKHUMOB OpOILEHUS U XUMHUYE-
CKHUX MEJIMOpalMil A1l YCTpaHEHMsI COJIOH-
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nesaroctu u peryauposanus pH. Ilpu stom
pelaromnas poib MPUHALISKUT ApeHaxy. Ile-
PEUUCIICHHBIE MEIHOPATUBHbBIE MEPONPUATHS
HEOOXOIMMO JIOTIOJNHATh, arpOMEIMOPAaTHBHbI-
MU [IpUEMaMH U B 1IEJIOM IMOBBILIATH KYJIBTYPY
3emitefienus. Bee nmpuémbl, KOTOpBIE HaIpas-
JICHbl Ha YMEHBIIEHUE BOCXOMISALINX KaIWIIsAp-
HBIX TOKOB, CHIDKEHHE MCIIApEHUsl Kak ¢ I0-
BEPXHOCTH, TaK M U3 TPYHTOBBIX BOJ (INTyOOKOE
PBIXJICHHE, MYJIBYMPOBAHHUE, OCTPYKTYpHUBAaHHUE
MOYBBI U T.J.), CYLIIECTBEHHO 3aMEUIAIOT IpO-
LIECChl BTOPUYHOTO 3aCOJICHUS; CHETOHAKOILIe-
HUE U 3a/Iep>KaHie MECTHOTO CTOKa YCUIIMBAIOT
3¢ (eKTUBHOCTH OOPHOBI C 3aCONICHUEM.

Henp3s Takke He y4UTBIBATH BO3ACUCTBUSA
MOCTOSIHHO PACTYILEro 3acOJICHUS TIOYB U BOJ
Ha Ouocdepy 1 001y 0 SKOJIOTHIECKYIO 00CcTa-
HOBKY B MHpe. B uncie komnoneHToB 6uocde-
PBI MEPBBIM PEIIAIOUINM SIBJISETCS COMHEYHAs
SHEprus, MNPHUXOAAlIas Ha 3E€MHYIO IOBEpX-
HocTh. Knmmar 31ech BBICTyHaeT Kak pacrpe-
JEJUTENb 3TOM dHEepruu. BTopol BaykHEHUIIUN
KOMIIOHEHT — PACTUTENIbHBIA MOKPOB, (hUKCH-
PYIOLLHI U COXPAHSAIOLIMI YaCTh MOCTYIUBILIEH
sHepruu B Qopme Omomaccel. Hakower, Tpe-
TUH, (YHKIUMOHAIBbHBIM KOMIOHEHT Ouocde-
PBI — 3TO TIOYBBI C UX TYMYCOBBIM FOPU30HTOM;
OHU 00€eCNeunBalOT M MOAJICPKUBAIOT JKU3HB
pacTeHuil, a TaKKe HAKATUIMBAIOT M COXPAHSIOT
KOCMUYECKYI0 3Hepruto. IMeHHO B mouBax co-
CpenoTOYMBAETCS a0COMOTHOE OONBITMHCTBO
MHUKPOOPIaHU3MOB U KOopHel. Takum oOpasom,
HOpMaJIbHbIE TTOYBEHHO-IKOJIOTUYECKUE CUCTE-
MBI YHPABISAIOT YHEPTETHUECKUM PEKHUMOM U
0amaHcoM CyIIM. 3acolieHHE OpOIIAEMBIX 3€-
MeJb 3TO MPOLECC, BEAYIIMHA K HapyLUICHUIO
106ambHOr0 6uochepHOro MexaHu3Ma, a Bellb
Omaromapsi ’TOMy MEXaHHM3MY OCYIIECTBIISIOT-
cs1 (hoTocuHTE3 ¥ 00pa3oBaHUe PUTOMACCHI, CO-
BEpIIAeTCs KPyroBOPOT YITIEpOAa M KUCIOpOa,
peayuzyercst LUKJI a30Ta, (POPMHUPYETCsl 030HO-
BbIM MT B cTparocdepe u T.4. Utak, ¢ 6uoc-
(bepHOii TOUKH 3pEeHus ClIeAyeT pacCMaTpuBaTh
SIBJICHUS OITyCTBHIHMBAHUS M IMOYBEHHOTO 3aCO-
JeHUsl KaK Io0albHYyI0 MpoOieMy MHPOBOTO
3HAUCHMUSL.
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JlaHHBIC MHOTOYHMCJICHHBIX HAOJIOICHUI
YKa3bIBAIOT Ha HEKOTOpBIE MPHU3HAKH BO3pac-
TaHUs YIIIEKUCIIOro ra3a B atmocgepe. OqHako
MOYHO C/IEpKaTh POCT KOHI[EHTPAIUU YTIIEKUC-
JIOTO ra3a B BO3JlyXe PACUIMPEHUEM MACIITa00B
opouleHuss B MycThiHAX. Eciu yaBouTh win
YTPOUTH NEPUMETP OPOLIAEMbIX IIIOIMIACH, TO
MOKHO HEUTPaJIU30BaTh YIVICKUCIIBINA Ia3, exKe-
TOHO MOTPeOJIIEMBbId PACTCHUSAMHU BO3JIEJbI-
BAa€MbIMHU Ha OpoIIaeMbIx 3emisix. Opolienue
3eMelb, 60pb0a ¢ 3aCOIEHHOCTHIO OPOIIAEMbIX
M0YB, MEJIHOPALHUs 3aCONEHHBIX MOYB HMMEIOT
UCKITIOUUTEIbHO Oonbioe obmednocheproe
3HaUEHHE JJISl YEeJIOBEYEeCTBAa, KaK B HAIy 3I10-
Xy, TaK ¥ B Oy/IyIIEeM.
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UH®OPMAILIMOHHAS CUCTEMA YITPABJIEHUSI UPPUTAIIUEA
B BACCEMHE PEKH 3EPABIIIAH C IPUMEHEHUEM «HEKCYC»
OIIEHKH U TUC TEXHOJIOT Ui

A.D. Ilynamos, /Inc.b. Huazos, C.C.Caudymapos

Unemumym 600mnvix npobnem, euoposnepeemuru u sxonoeuu HAHT

Ab6cmpakm. Ynpasnenus 800HbIMU pecypcamu Npeocmasisnem coOou KOMIIEKCHbLL (MHO-
20(haKkmopmwlil) npoyecc, KOMopwvlil 8 COBPEMEHHOU NPAKMUKe HA3bl8ACM S UHMeSPUPOBAHHBIM
B nocreonue 200v1 umeem mecmo eospacmaniue
npobiem 6 600OHOM CEeKmope, CES3aHHbIe, 6 OCHOBHOM, C B030€lCMEUeM PA3IUYHbIX (AKMOPO8 U
HEKCYC (83aumocsszb 800bl, sHepeUult, NPOO08OIbCMBUSL U IKOA02UU) S61emCsl HOBbIM IMANOM
unu wazom passumust meopuu u npaxmuxu MYBP (Mnmezpuposannoe ynpasnenie 800HbLMU pe-
cypcamu). B cmamve npugedervl HeKomopvle MEPONPUIMuUs, MeXHU4eCKo20 Xapakmepa ¢ npume-
HeHuem cogpemennvix ceoungopmayuonnvix cucmem (I'MC) onsn Humespuposannoe ynpagnenue
s00nvimu pecypcamu u HEKCYC, nposodumvle 8 bacceiine pexu 3apaghuian.

Knrouesvie cnosa: UYBP, HEKCYC, I'HC, soousie pecypcol, baccelin peku 3apaghuian.

Hoopaxynuu 06 pasanou myxamman (bucépabadbra) nomuoa mewmasao, Ku ColrboUu OXUup OH
FoAMUYH UOOPAKYHUU UHIMESPATUU 3aXuparou ool kabyn eapoudaacm. Jlap conrbou oxup, myui-
Kuromu agsoanoau daxwu obmavMunkyni acocan 60 mavcupu omuarbou eynoeyn éa HEKCYC
(myHOCUOAMILOU 00, dDHEpeemUKA, 03YKABOPI 8 IKOLO2USL) SIK MAPHULAU HAB € KAdaM 0ap mareusiu
Hazapus ea amanusi mebowrad Hpm (udopaxynuu sieonau 3axuparbou 00). llap marona 6o ucmu-
¢ooa az doupau woparbou mexnuxi 60 cucmemaroou myocupu eeonoei (GIS) bapou udopaxynuu
mameupouu 3axuparbou 06 éa Nexus dap waegzau oapéu 3apagpuion 2yzaponuoa meuasao.

Kanuososcaxo: HBYP, Nexus, GIS, saxupaxou o6, xassau oapéu 3apaghuion.

Abstract. Water resources management is a complex (multifactorial) process, which in modern
practice is called integrated water resources management (IWRM). In recent years, there has been
an increase in problems in the water sector, mainly associated with the impact of various factors.
In this regard, NEXUS was a new stage in the development of the theory and practice of IWRM
(Integrated Water Resources Management). The article presents some technical measures using
modern geographic information systems (GIS) for Integrated Water Resources Management and
NEXUS, carried out in the Zarafshan river basin.

Keywords: IWRM, NEXUS, GIS, water resources, Zarafshan river basin.

ynpasnenuem 600HuIMU pecypcamu (MUY BP).

VYipasiaeHuss BOAHBIMU pecypcamu IIpel-
CTaBNsieT COOOW KOMIUIEKCHBIH (MHOTO(daK-
TOPHBIN) HpoLECcC, KOTOPBI B COBPEMEHHOMN
IIPAKTUKE  HAa3bIBA€TC  MHTETPUPOBAHHBIM
ynpasieHueM BoaHbIMH pecypcamu (MYBP).
I'maBuas nens UYBP - ycroitunBoe, cTabuib-
HOE, CIpaBeUIMBOE M pPaBHONpaBHOE o00e-
CIIEYCHHE BOJHBIMU pPECYypCaMU HYXKJ BOJAO-
MOJIb30BaTeNel U MPUPONBI Uil 00ecedeHuUs
MPOIOBOJIBCTBEHHOM, BOAHOM U DKOJIOTMYECKON
6e3onacHocTH HaceneHust. OCHOBHBIE TIPUHIIH-
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bl (OOIIECTBEHHOE ydacTue, ruaporpaduza-
L1, YYET BCEX BHUJOB BOJ M BOAOIOJIb30BaTE-
JIel, aKLIEHT Ha YNpaBJIeHHUE CIPOCOM U 1Ip.) U
nHctpymMeHTsl MUYBP  (MHCTHTYLMOHAIBHBIE,
NpaBOBBIE, COLMANbHbIC, (PMHAHCOBBIE U Jp.)
CTaHOBSATCS O0LIeNpU3HAHHBIMU B PecmyOnuke
TamxukucTaH.

B nocnenHue roasl MEET MECTO BO3pacTa-
HUE MPoOJieM B BOJHOM CEKTOpE, CBSI3aHHbIE, B
OCHOBHOM, C BO3/IECHCTBHEM pa3lIUYHBIX (hak-
TOPOB, TAKMX KaK MEPEeXOJ Ha PbIHOYHBIE OT-
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HOILIEHUS, YMEHbIIEHUE BOJHBIX PECYPCOB 0]
BO3JICHCTBUEM KIIMMAaTUYECKUX WM3MEHEHUH,
YBEJIMYEHUE YACTOThl YPE3BbIYANMHBIX T'MIIPO-
METEOPOJIOTUYECKHUX SBICHUN, (DUHAHCOBBIN
Kpu3uc, ypOaHU3alus, OINYCThIHUBAaHHE, a
TaKXe YBEJIMYCHHE MOTPEOHOCTEN Ha BOJHBIC
pecypcel B CBSI3U C POCTOM YMCIEHHOCTH Ha-
CEJICHHUS M SKOHOMHYECKOM AKTMBHOCTU. IJTO,
B CBOI O4Yepeab, NPUBOAUT K IOBBIILIEHUIO
BO3/ICMCTBYSI Ha BOAHBIE PECYPCHI, MOPOXKIAs
Takue MpoOJeMbl, KaK 3arps3HeHue, Jerpaja-
LU 36MJIM U 3pO3Usl €€ OTPOMHBIX Macc, CEJIH,
CHW)KEHUE YPOBHS MOA3EMHBIX BOJ MHUTHEBOIO
KauecTBa, 3acoyieHue M 3a0olauuBaHHUE B pe-
3yJbpTare MOBBIIIEHUS YPOBHSA T'PYHTOBBIX BOJ
Ha OpOLIAEMBIX 3€MJISIX U T.1I.

CpenctBa moaiepXku pedopMbl BOJHOTO
cextopa Pecny6onuku TamKkukucTan oxBaTbiBa-
10T Pa3JIMYHBIE ACHIEKTHI YIIPABICHUS BOJHBIMU
pecypcaMu U BKJIIOYAKOT B TOM YHCJIE CO3aHHE
0a3pl JaHHBIX U MH(MOPMAIIMOHHOW CHCTEMBI
NYBP.

Wudopmanus o0 BOAHBIX pecypcax, O TeXHHU-
YECKOM COCTOSIHUM BOJHON MH(PACTPYKTYPHI,
uMeeTcs B pa3HOOOpa3HOM BHJIE B Pa3IMYHbBIX
MUHUCTEPCTBAX U BeaoMmcTBax. Hekoropsie
BUJIbl JJAHHBIX €CThb B HAJIMYUU JIUIIb B KOH-
KPETHBIX MEXIYHAPOJHBIX NPOEKTaX, U, Kak
IIPaBWJIO, OHU YTPAYMBAIOTCS I1OCJIE UX 3aBEP-
menus. He B momHo#t Mepe (QyHKIIMOHUPYIOT
TaK)Ke MHCTPYMEHTHI aHaJIM3a JaHHbIX, Oyaro-
Japsi KOTOPBIM TOJTyuyeHHast HH(pOpMAaIHs MOr-
na Obl MOMOYb TOCYIapCTBEHHBIM OpraHaM B
MIPUHATUN PEILICHUMN.

WHTerpupoBaHHOE YIPaBIEHUE OCHOBAHO
Ha y4eTe BCEX UMEIOINXCS BOJHBIX PECYPCOB B
npezenax rugporpaguueckux rpaHull, YBs3bl-
BaeT MHTEPECHI Pa3JINYHBIX OTPACIIEN U YPOBHU
BOJIONOJIb30BAHMSI, BOBJIEKAET BCE 3aMHTEpE-
COBAHHBIE CTOPOHBI B INPUHATUE PEIICHUH U
crocoOcTByeT 3(h(HEKTUBHOMY UCTIOTB30BAHUIO
BOJIbI B MHTEPECaxX YCTOHUMBOrO 01arococto-
SHUSL OOLIEeCTBAa U SKOJIOTMYECKoil Oe30macHo-
cru. Jlnsa noctmxenus MYBP, ucnons3oBanue
BOJHBIX PECYPCOB, yrpaBieHHe U 3PPEKTHB-
HOE colep)KaHHe BOAHOW HH(PaCTPYKTYphI
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SBIIIIOTCS BaKHBIMU CTPAaTETNYECKUMHU U KOM-
IJIEKCHBIMU 3aJja4yaMH.

PesynbraramMu INpOBEAEHHBIX TEOpETHYE-
CKMX M DKCIIEpUMEHTAJIBHBIX MCCIEIOBAHUI
00OCHOBaHbI OCHOBHBIE HPUHIUIIBI WHTETPH-
POBaHHOIO YIIPABIEHUs BOJHBIMU PECYpPCaMHU
U JlaHbl Hay4yHble NPEAIOCBUIKM [UIsl pas3pa-
00TKM 0acCeHOBBIX CXeM KOMIUIEKCHOTO HC-
IIOJIB30BAHUSL U CUCTEMBI YIIPABJICHHUS BOJO-
XO3SUCTBEHHBIM KOMILIEKCOM OacceiiHa peku
3epaduan.

OnHako, NPUMEHEHUE NPHUHLMIIOB U IOJ-
xonoB MIYBP B KakoH-TO CTENEHU SIBIISETCS
HEJOCTAaTOYHBIM B YCJIOBHSX, KOIZlAa BOJHBIE
U JIpyTHE PECYpPChl OTPAaHUYEHBI, paccMarpu-
BaeTcs Oynyliue CIEHApUU Pa3BUTHs OJHOTO
CEKTOpa, HE y4eT NapajuleJIbHOM U MEXK- CEK-
TOPAJILHOT'O CLICHAPUS Pa3BUTHS IPYTUX CEKTO-
POB, CTaTUYECKU MTOAXO/I, @ HE TUHAMUYECKUN
IIPU pacyeTax, a Takke OTCYTCTBHE OOpaTHOU
CBSA3U MEXKJY CEKTOpPaMH B FOPU30HTAIBHON U
BEPTUKAJILHON NEPAPXUHU YIIPABJICHHUS, UCIIOJIb-
30BaHMs U OXPaHbI BOJHBIX PECYPCOB.

CnenoBarensHo, HEKCYC (B3aumocBsi3b
BOJIbl, SHEPIUH, IPOJIOBOJILCTBUS U IKOJIOTUN)
SIBJIIETCS. HOBBIM 3TAIlOM WJIM LIaroM pa3BUTHS
teopuu U npaktuku UYBP (MuaterpupoBanHoe
yIPaBIEHUE BOJAHBIMHU PECYpCaMU).

Pesynbrarel MccinenoBaHuil 10 aHAIMU3y U
OLICHKE B3aMMOCBS3M MEXKIY BOJAOW, IIPOAO-
BOJIbCTBUEM, JHEPIUEH U DKOCUCTEMOM Ha IIpU-
Mepe OacceiiHa peku 3epadiuaH NpoBeIeHA
cienyrolas 1ermnodka Bzaumocssizent (Puc.1.):
Bopna nns sHeprum.

Boga niist mpogoBOIBCTBYS U 3€MIIH.
DHeprus AJis BOAbL.

OHeprus AJis IPOAOBOJIBCTBUS.
IIponoBosbCTBYE U 3€MIIHU U1l IPOU3BOJ-
CTBa YHEPIUU.

IIponoBOIBCTBHUE U 3EMIIM IS BOJBI.

M S

Yro gact oreHka BzauMocssa3u —HEKCYC?
KparkocpouHast nepcrekTiBa (HaluOHab-
Hasl): YIpaBJICHUE CHPOCOM JUIsl MOBBIIIE-
HUS BOJHOHM M SHEPreTHYeCKOi 3P PeKTrB-
HOCTH, ONTHMHU3ALUS BOAOMIOJIb30BAaHHEM,
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JUBepCU(pUKAIMA UCTOYHUKOB SHEPTUH H
T.J.

CpennecpoyHass NEpCHEKTHBA:  CHUXKE-
HUE YpOBHS O€IHOCTH, 3aKOHOAATEIHCTBO
B cdepe OXpaHbl OKpYXKarolled Cpebl;
CKOOPJAMHHUPOBAHHOCTB/COITIACOBAHHOCTh
OTpACJEBBIX CTpATEervil (aHaIM3 WHCTUTY-
IIUOHAIBHOM CHCTEMBI M CHCTEMBI YIIPaB-
JIeHUs)

Jonrocpounass nepcrnektuBa (Mexrocy-
JApCTBEHHAs): MPEUMYILECTBa COTPYIHU-
yecTBa (OCOOEHHO TOPIOBISL IMPOIOBOJb-
CTBUEM U SHEPTHUEH).

B03MOXXHOCTH OLIGHKH Ha MEXKIrocynap-
CTBEHHOM YPOBHE:

CHmKeHue 3aBUCUMOCTU OT THAPOIHEpre-
TUKU U UPPUTALIUHU IOBBICUT YCTOHYHUBOCTD
K HEIOCTAaTKy BOJHBIX PECYPCOB B 3aCylll-
JIMBBIE TOMBI;

[TorpeGHOCTD B SHEPTUU YCHIIUTCSI, [TO3TO-
My MEpbI IO TMOBBIIMIEHUIO dHEProdddex-
TUBHOCTU CMOTYT CHU3UTH IMOTPEOHOCTH
B JAJbHEUIINX MHBECTUIUSIX B MPOU3BO/-
CTBO PHEPrUH;

VYBenuueHue J07IM BO300HOBISEMBIX pe-
CYPCOB IO3BOJIUT O0ECIEUUTh TOCTYI KH-
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TEJIEH CEJIbCKOM MECTHOCTU K BJIEKTpUye-
CTBY.

OKOHOMUYECKHE HWHCTPYMEHTHI (Takue,
Kak JuBepcuukanys TapupoB MO CEKTOo-
pam, cyOcuuu, 0CBOOOXKACHUE OT YIIJIaThl
HAJIOTOB)

VipasiieHue CHpocoM: CTUMYJIUPOBAHUE
CHW)KEHHUSI UCIIOJIb30BAaHUS NIEKTPUUECTBA
JUIsl OTOIIEHUS — MOJEPIKKA HCII0JIb30Ba-
HUS QJIBTEPHAaTUBHBIX HCTOYHUKOB JHEp-
MU, U30JIIUS - CTaHAapThl 3 deKkTuBHO-
CTH JUIs 31aHUI

B03MOXXHOCTH JUIsl IOBBILIEHMSI IOTEHLHU-
aja: TOBbIIIEHHE Y(PPEKTUBHOCTH BOJIO-
nojib3oBanus. Ilogmepkka/cTUMYIUpOBa-
HUE UCIOJb30BaHUs BOJOCOEpErarommx
TexHoJoruu. IIponBukeHHE ITOBTOPHOIO
UCIIOJIb30BaHUS CTOYHBIX BOJ B CEJIBCKOM
xo3siicTBe. Tapudpl 1 Ha3HAYECHUE IUIATHI
3a Bony. I3mMepenue BogonoTpedaeHus.
Viay4meHue CeabCKOXO35MCTBEHHOIO CEK-
TOpa: JOUBepCU(UKAIMi IOCEBOB M UC-
I10JIb30BaHUS KYJIbTYp C MEHBIIUM IOTpeE-
OJIeHHEeM BOJIbI, OPTaHUYECKOE 3eMIIeIeNIne
U yay4lieHHsle, 6onee 3(h(heKTUBHBIC TeX-
HOJIOTUH OPOLLIEHMUS.
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Puc. 1. Hoineuwnee cocmosinue yenouku 63aumocesizell ¢ bacceiine pexu 3epaguian.
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B crarbe nmpuBeieHbl HEKOTOPbIE MEPOIIPU-
SATHUS TEXHUYECKOTO XapaKTepa ¢ IPUMEHEHUEM
COBPEMEHHBIX T'€OMH(OPMAIIMOHHBIX CUCTEM
(I'C) nns MaTerpupoBaHHOE yIpaBIeHUE BO-
nueiMu pecypcamu 1 HEKCYC, npoBogumsie
B Oacceitne pexu 3apadman. [MIC sBusercs
yAOOHBIM MHCTPYMEHTOM aHajHu3a MpOCTpaH-
CTBEHHBIX JIaHHBIX U BU3yaJIU3allMM pE3ysbTa-
TOB HCCIIC/IOBaHUS B BUJE KapT, CXeM, TaOIHIl
u rpadukoB. KpaiiHe BakHa pOJIb B HCIOJb-
3oBaHuu ['MIC Ha srane mHTEprpeTanuu Mo-
HUTOPUHIA U IPOTHO3UPOBAHUS PA3BUTHS TH-
JPOJIOTHYECKON OOCTAaHOBKHU HA PEKAX C LEIIBIO
OIIpE/IENIEHUS] BO3MOXKHBIX 3KOJIOTUYECKUX PHU-
CKOB, CBSI3aHHBIX C BO3HUKHOBEHUEM OIACHBIX
TUAPOJIOTMYECKUX sBIIeHUU. Mcnonb3oBaHue
I'IC texHONOrMi1 B ONepaTUBHON T'MAPOIOTUN
II03BOJIIET CYILECTBEHHO PACLIUPUTH CIIEKTP
BBIXOJIHOM IIPOTHOCTUYECKON NPOAYKLUH, B
IIEPBYIO OUEPE/lb 3 CUET MPEACTABICHUS €€ B
KapTorpaduyeckom BUJE.

®uzuko-reorpaguyeckue 0COOEHHOCTH.

Pexa 3epaBian 6epet Hauano Ha 3epaBIlIaH-
ckoM JienHuke (oM. 2800-5500 M), mpoxoauT
B IIMPOTHOM HAIIPABIEHUU MEXKIY BBICOKUMU
xpebtamu: Typkecranckum (otMm. 4500 M) Ha
ceBepe U 3epaBuianckuM (ormerka 5500 M) Ha
ore, Ha 3amnajie nepes mwiotuHon «1 Mas» BbI-
XOJUT B OOIIMPHYIO IOJUHY B Y30€KUCTaH, T1e
pa3bupaercs Ha OpOIICHUE U 3aKAHYMBACTCS B
COJIEHOM IIepechIXarollieM o3epe JleHru3Kyib.

Topuasi, Hambosiee SHEPreTUYECKH HAChI-
LIeHHas yacThb OacceilHa peku pacronaraercs
Ha teppuropun Cornuiickoit obnactu PT, no-
JIMHHAsI 4YacTh — 30HA pAacCEUBaHMUs CTOKAa — Ha
tepputopun Camapkaniackou oOmactu Pecmy-
Oomuku Y36ekucran. O6mas auHa peku — 877
KM, B ToM uncie B Tamkukucrane 303 km, 1w10-
maae Bogocbopa — 12,5 teic. kM2. U3 kpyn-
HBIX IPUTOKOB MOYKHO OTMETHTH peKy. Peka
@ougapes (nmuHa 24,5kM, TUIoNIae OacceiHa
3230km2), 00Opa30BaHHYIO CIMSHUEM PeKH SIr-
HOO (mmHa 120 kM, momans 6acceiina 1650
kM2) u peku. Mckannepnapps (mmHa 21 kM,
wiomaas 6acceitna 974 km2), pex Kwtyr n
Marusiaaapss. Ilo onenkam /7/ ronoBoi CTOK
OCHOBHBIX peK OacceifHa 3epaBlaHa CIeIyro-
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mmii: 3epaBman — kuuuiak Xyarud — 1,09 km3;
3epaswan — noct Hynynu — 4,87 km3; ®onna-
pbs — kunwiak [lere — 1,7 km3; Marusanapps —
kunwiak Cymxuza — 0,253 km3. B BepxHeil ua-
CTH 3€paBLIAHCKOH JOJIMHBI OPOIIAEMbIE 3€MJIU
3aHMMAIOT Pa3pO3HEHHBIE YYaCTKH, PacIOio-
KCHHbIE Ha HAJIIOMMEHHBIX Teppacax. OHu
XapaKTepU3yIoTCsl OONBIION H3PE3aHHOCTHIO
1 MHOTOYMCIIEHHBIMH IOCTOSIHHO U BPEMEHHO
JENCTBYIOLIMMU BOAOTOKAMHU.

ConunaabHO-3KOHOMHYECKHE (PAKTOPBI.

ConuaibHO-3KOHOMUYECKOE pPa3BUTHE TOp-
HOM 4acTu 3epaBIIaHCKOW JIOJIMHBI IO CpaBHE-
HUIO C CEBEPOM U IOTOM CTPAHbI 3HAUYUTEIIBHO
orcraeT. ToMy ecTb HECKOJIBKO IPUYHH.

B ciepe sKOHOMUKH: * HECOOTBETCTBUE CO-
BPEMEHHOMN CTPYKTYPbI SKOHOMMKH LIENISIM U 3a-
JlayaM COLMAJIbHO-DKOHOMHUYECKOTO Pa3BUTHUSA
JUISL IIEPEX0/1a K PBIHKY; * HU3KUN TEXHUYECKUU
YPOBEHb M BBICOKAsl CTEIEHb HM3HOCA IPOU3-
BOJICTBEHHBIX MOIIHOCTEH; ¢ Hed(h(deKTUBHOE
HCII0JIb30BaHUE ITPUPOJHBIX PECYPCOB; * Orpa-
HUYEHHBIE BO3MOKHOCTH BHYTPEHHUX HHBE-
CTHIIH ¥ HeOIAaroNpUsTHBI HHBECTUIIMOHHBIN
KJIIMAT; * HECOBEPLIEHCTBO CUCTEMBI YIIpaBIIe-
HUS ¥ HEPA3BUTOCTb MHCTUTYLIMOHAJIBHBIX yC-
JIOBUM PKOHOMHYECKON JEATCIBHOCTH, BKIIIO-
4asi BOZIOIIOJIb30BAaHUE; * HEJNOCTATOUHBII y4eT
pecypcHBIX (aKTOPOB IMpPU IJIAHUPOBAHUH CO-
L{MAJIbHO-?)KOHOMHUYECKOTO Pa3BUTHSI TEPPUTO-
pun. B conmanbHOl cepe: * HU3KHUE pacXoJibl
(B CpaBHEHMHM C /10 PHIHOYHBIM IIEPUOJOM) Ha
CoLMaNIbHYIO cdepy; * HU3KUH (B CPAaBHEHUH C
710 PBIHOYHBIM I1EPHOAOM) YPOBEHDb U Kau€CTBO
JKU3HU; * BBICOKUI ypOBEHb poxkaaemoctu; 10 ¢
pocT 3a00J1IeBaeMOCTH HACEJICHUS N3—3a HU3KO-
IO YPOBHSI 3/[paBOOXPAHEHMS]; * HEAOCTAaTOYHOE
pa3BUTHE COLMAIBHON U MHXKEHEpHOU HH(ppa-
CTPYKTYpbI HACEJIEHHBIX ITyHKTOB, BKJIKOYasl BO-
MIPOCHI BOJOCHAOKEHHS M KaHAJIM3allUU; * He-
J0CTAaTOYHBIN YPOBEHb HHPOPMUPOBAHHOCTH U
y4dacTusl HaceJIeHMsl B IOATOTOBKE M IPUHATUU
pemieHuii B cepe MCHONb30BAaHUS BOIHBIX H
JPYTUX IPUPOAHBIX PECYPCOB;

Kanmar.

Ha ¢opmupoBanue kiauMara ropHOM 4acTu
3epaBIIaHCKOM JONMHBI BIUSIOT MHOTHE (ak-
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TOPBI: IIUPOTA, €0 MOJIOKEHUE MTOYTH B IITyOH-
HE MaTepHuKa U 0COOCHHOCTH OOILIEH UPKYJIs-
un armocdepsl, cBoiicTBenHble LlenTpanbHoON
A3sum.

Knumar 31ech 3aBUCHT Takke OT abCOIIOT-
HOW BBICOTBI, ()OPMBI U IKCIIO3UIIMU CKIOHOB
rop. 3aech cOPMHPOBATINCH HECKOJIBKO KITH-
MaTUYEeCKUX IIOSICOB, OTYEro BeCh OacceiH
HMEET APKO BBIPA)KEHHYI0 BEPTUKAJIbHYIO IIO-
SCHOCTb. Mexny 3anagHoOW IpearopHou 4a-
CTBIO M BOCTOYHOH BBICOKOTOPHOM HMEIOTCS
pe3kue Kkumarndeckue pasnuuus. [lonoxenu-
€M JIOJIMHBI B TIIyOWHE Marepuka OOBSCHSIIOT-
sl 3aCyLIUIMBOCTb U 3HAUUTENIbHBIE TOJOBBIE U
CYTOYHBIE KOJI€OaHUsI TeMIIEpaTyphbl BO3AyXa U
MO0YBBI, 0COOCHHO B €€ 3aIaIHOM YacTu.

CpenneromoBasi TeMmIieparypa BO3ayXa C
YBEIMYEHUEM BBICOT C 3aIlajia Ha BOCTOK U C
MOJIHOKUH TOp Ha rpeOHU XpeOToB Konebnercs
npeaenax ot 12,4 °C B Ilenmxukente no -1,9
°C Ha AH300CKOM TiepeBaje.

Bricokue neTHue Temmeparypsl MpH pery-
JSIPHOM OpOILIEHHM, OJIAronpusTCTBYIOT Obl-
CTPOMY Pa3BUTHIO PACTEHHUI U B 3HAYUTEIBLHON
CTETIEHU BIUSIOT HAa CaXapHCTOCTb U OO0BEM
cobopa (pykroB, BHHOTpaaa, OAXYEBBIX KyIlb-
TYp, @ TaKXKe M 3epHOBBbIX. BiakHble arMoc-
(bepHbIe Macchl MPOHMKAIOT C IOTa M 3amaja
JIOJIMHBL, TIO3TOMY Ha 3amajieé OCaaKoB Ooiee
Bcero (315 mwm, TleHmKuKeHT), B CpeaHel va-
ctu nonuHbl (CaHructoH) Bcero 194 mm.

3WUN

BOOUN

WIATON

300N

Puc.1. Mecmononoocenue 6acceiina pexu 3epasuian na meppumopuu Ilamupo-Anaiickou eopHotl
cucmemvol u Tadxcuxkucmana. Ha pucynke ommeuenvl memeocmanyuu.
1-Jlexae3, 2-Maopywkam, 3- Caneucmon, 4-Hckandepyno, S-Ilenoocuxenm,
6- Lllaxpucman, 7-Anz06 u cudponocmet: 8-/ynyau, 9- Xyoeug.
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SAKVIFOYEHUE

Pa3paborana KOMIUIEKCHas cxema B3au-
MOJIEUCTBUI BOJbI, YHEPTUU, MPOIOBOJIb-
CTBUS M SKOJIOTUM TI0 TpuHIMNY «Bona nms
sHeprum», «Bonxa s IpoAOBOIBCTBUSA U
3eMII», «DHEepPrusl A BOIAbD, « DHEPrus
JUIsl IPOIOBONIbCTBUS», «IIpogoBonbcTBHE
U 3eMJIM IS TIPOU3BOJICTBA SHEPIUN» U
«IIponoBONBCTBUE U 3€MIIU JUISI BOJBD.
VYcoBepiieHcTBOBaHA coOpaHHass HH)OP-
Manus st [ UC kapTrpoBaHus U co31aHus
Bb/I. /111 mOoIoJIHEHHS UMEIOIIMXCS JaHHBIX
1 3HAaKOMCTBA C palOHOM HCCIIEIOBAHUS U
C TUJIPOJIOTHYECKIUMH OOBEKTaMU OpraHH-
30BaHbI JIOMOJIHUTEIbHBIE MOJIEBbIE IKCIIe-
JTUIUN B MCCIIeyeMble palioHbl OacceiHa
p. 3epaBiuan;

VYcoBepIlIeHCTBOBaHA COCTABJICHHAS  JIM-
HElHas cXeMa OpOCUTEIbHON CHCTEMBI
OacceiiHa pexu 3epaBIlaH;

Pa3paborana onnaiinoBast baza [laHHBIX
Bonnoit  Uudopmanmonnoit  CucteMbl
(BUC);
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Be0-kapTupoBaHue TO3BOJSET BH3YyaTH3U-
pOBaTh reonpOCTPAHCTBEHHbIE JaHHBIE UP-
pPUTALIMOHHBIX cUCTEM Tpex paiioHoB (Ilen-
JKUKeHTCKUU, AWHUHCKUU u [.Marya) Ha
cepBepe, OBICTPBIN BBOJ U BBIXOJ JAHHBIX
TUAPOJIOTHYECKOM CeTH, TUIPOTEXHUYE-
CKHX COOPYXEHUH, OPOCUTEIIbHBIX CUCTEM,

OpOILIAEMBIX TEPPUTOPUIN, COOPYKEHU
ABII u ap.
CIIMCOK NCIIOJIb30BAHHBIX

NCTOYHUKOB HH®OPMAILIUN

1.

ITynaros f1.0. B3auMocBsA3b BOXBI, dHEp-
I'MH, TPOJOBOJILCTBHUS U DKOJOTHH B Oac-
ceifHe peku 3apadman // Marepuanb
MEXIyHaponHoW KoHdepeHu «Pammo-
HaJbHOE MHCIIOJIb30BAHUE BOJHBIX peECYp-
COB - OCHOBAa JOCTHXKCHMS LEJIEH yCTOMU-
YUBOTO Pa3BUTHUA», Amrabar, 5-6 HOAOps
2019r. 325c.

MeTonyuka WHBEHTapU3allMd OPOCHUTEIb-
HbIX cuctem. (MMuBP PT, 2012 r);
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[Iporpamma pedopMbl BOJHOTO CEKTOpPa
Pecny6nmuku Tamxukucran Ha 2016-2025
roasl Ne791 ot 30.12.15r;

CnpaBouHasi 6a3a nmporpaMMHOro odecre-
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cesnbekoro xo3siictBa CCCP. Tamxukckuii
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curenbHbIX cucteMm (O0630p). — Tamkent.  18. MHpoOpManmonHble cucTeMbl, 0a3bl JaHHBIX
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AHHOTATCUA

MACBHAJIAXOU ACOCUU OB-DKOJOTMU 3AMUHXOU OBEPUIIIABAHIAU
YYMXYPHUH TOYUKUCTOH BA POXXOM XAJIJTU OHXO

LA Ilynamos, C.X. baxpues

Hap makona machallaxou acocuu OO - IKOJIOTUM 3aMHUHXOU OOEpHIaBaHIAU
Yymxypun ToyukuctoHn muma 6apomana mymaact. Cababxou 6a BydyJ omaTaHU
npoOjeMaxon MyXMMHU OOW - 9KOJIOTH, a3 YyymJjia IIypIIaBid Ba uIIOCIIaBUU 3a-
MUHXOU oO€puIiliaBaHma, 00XOM 3epuU3aMUHA Ba MaHOAXoW OO# MyKappap Ba aco-
CHOK Kapza mrygaact. YopabuHuxou KOHKpeTH Oapou 6aprapad KapaaHU OHXO aH-

JeIIn/Ia IIyaaact.

Kanmumaxou kanuai: mpo0aeMaxou 3KoJIOT#H, 00€puu 3aMUHX0, 00U 00EPH, Ipo-
3Usl, IIYPIIABUU XOKX0, 00XOU IPYHTH, MUHEPATHOKUM 00X0, IIYPIIYUU 3aMHHXO.

ANNOTATION
WATER-ECOLOGICAL ASPECTS OF IRRIGATED AGRICULTURE OF REPUBLIC
OF TAJIKISTAN AND WAYS OF ITS DECISION

Sh. Y. Pulatov, S. H. Bahriey
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In article the basic water-ecological aspects of irrigated agriculture of Republic of
Tajikistan are considered. The reasons of occurrence of the water-environmental problems,
expressed in salinity and pollution of irrigated soils, ground waters and water sources have
been revealed and proved. Concrete measures on their elimination are given.

Key words: ecological problems, land irrigation, irrigating water, erosion, soil salinity,
ground water, water mineralization, leaching (flushing) saline lands.

VIK 628.81:532.546.5

BO/IHBIE ITPOBJIEMbBI BACCEMHA APAJILCKOI'O
MOPA U IIYTU UX PELIEHUA

npog. Ilynamoes A.3.
Unemumym 600nvix npobnem, euoposuepeemuru u sxonoeuu HAHT

Annomauyus. B cmamuve uznazaromces pesyibmamol AHAIU3d 000X03AUCNEEHHOU 0OCMAHOBKU
baccetina Apanvckoeo mops. [aémes ungopmayus 0 cocmosnuu 600HbIX pecypcos, 80000e1eHU,
6000NONL30BANUSL, A MAKICE CYULECNBYIOWUX PESUOHANBHBIX U HAYUOHAIbHBIX BOOHBIX NPOOIEMAX.
Hznooicenvl 0cHoHbIE Nymu peuieriust 600HbIX NPOOIeM U pe3epebl NOKPbIMusL Oeuyuma 600HbIX
pecypcos.

Knroueevie cnosa: soonvie pecypcwvi; baccelin, odooenenie;, 8000N0Nb308aHUe,; depuyum
600bl;, COMPYOHUHECMBO,

Hapacmarowuii eoounwiit oegpuyum 6 cmpanax ILlenmpanvuou Azuu (bacceiin Apanvckoeo
Mops), demozpaguueckuil pocm, pazsumue Ompaciel IKOHOMUKU, KIUMAMUYECKUE USMEHEeHUs. U
opyeue paxkmopwi, erusiowue Ha 800HbIe PeCypcul MpPebyiom KOPEHHO20 USMEHEHUs 6327151008 U
OMHOWEHUS. K 800€ — KAK OCHOBE JHCU3HU U OCHOBHO20 (PaKmopa mMupa, CmaduibHOCMu U pa3eu-

mus.

B 0Oacceiine Apanbckoro Mops, rae Tep-
puropuanbHo BxoaaT Kazaxcran (roKHBIN),
Keipreizeran, Tamkukucrad, TypkMeHHCTaH,
V36ekuctan U AdraHuctan (ceBepHas 4acTh)
OCHOBHBIMH pEKaMM SBIIAIOTCS AMyHapbsi U
Ceipnapss.

Xapakrepusysi COBPEMEHHOE COCTOSIHHE
BOJHBIX MpPOOIEM BOKPYr ApanbCcKOro Mops,
«Hogas razera» 26 Hos6ps 2020 roga omy6miu-
koBaJia ctarelo «Kpuk Apainay, rae crpaBeyin-
BO OoTMeuaeTcs, uto «Jlroau yomim Apaibckoe
Mope. Tenepp Mope yOHUBaeT Jrofei, a OHU OT-
YasiHHO IIBITAIOTCS BEPHYTH €My BOAy...» [1]

Apanbckoe Mope BbICOXJIO Beero 3a 40 ner.
Tparenus Hayanace B 60-X, OCHOBHAsI MPUYH-
Ha SIBJIIETCSA OCBOCHHME HOBBIX OPOIIAEMBIX
3€MeJlb, PA3BUTHE XJIONKOBOJCTBA, INPOJIUK-
toBaHHasi nonutukod CCCP u B pesynbrare
HEpa3yMHOT0 M MHTEHCUBHOIO 3a0opa BOJbI
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U3 OCHOBHBIX NUTAIOUIMX pEK - AMynapbu U
Celpmapp  IpeBpaTWiIo 03epo-Mope B Oec-
IUIOAHYIO IIyCTHIHIO U NPUBEJIO K JKOJOrHYe-
CKOHM KaracTpode IIaHeTapHOro Xapakrepa. B
HacTosllee BpeMs IIoanb ApajibCKOro Mops
COKpAaTWJIach Ha TPU YETBEPTHU U YETBEPTOM I10
BEJIMYUHE 03epe Mupa octasnock Bcero 10%. Ha
BBICOXIIEH YacTU Mopsi oOpazoBajiach Iecya-
HO-COJISIHAs IyCThIHA ApajKyM ILIOMAAbIo 5,5
MJIH rekrapoB. OTCIoa, MO pa3HbIM JaHHBIM,
€XErogHo B arMoc(depy MOIHUMAETCS CBBILIE
75 MJIH TOHH II€CKa C IPUMECSIMU IECTULNIO0B
U XUMHKaroB. M3BeCTHO, YTO NIbUIbHBIE Oypu
Pa3HOCAT OTPABIIEHHYIO COJIb Apajia Ha OIpPOM-
HbIE PACCTOSIHUSI — YUEHBIE HAXOIUIIH €€ Jaxke
B Hopserun, Kurae u nanbHUX KOHTUHEHTAX.
Hpyras mnpoOiema cBf3aHa C TeM, 4YTO
Apasibcko€ MOpE€ OKa3blBajlO0 3HAUYUTEIBbHOE
KJIMMaTooOpasylollee BIUSHUE Ha OKpYXKaro-
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LIyI0 Cpey U BBICBIXaHUE OOJBIIMX BOIHBIX
00BEKTOB, MEHAIOUIMX IaHeTy. /lo BBICHIXaA-
HUS MOpE HE JOIyCKajJo IPOXOAa ILMKIOHOB
110 TEPPUTOPHIO Apalia, a B HACTOSIILEE BpEMs,
KOIZla MIOYTH MOPE MCYE3JI0, OHU OTTAJIKHUBAIOT
ropsiauii Bo3ayX. DTO CTalo MPOoOIeMOil KOH-
TUHEHTAJIbHOTO MaciiTtaba. BeneacrBue storo
YCUJIMBAETCS IPOLIECC OIyCThIHUBaHUS. Takum
o0pa3oM, BbIChIXaHHE Apaisia - 00LeMHpOBas
npobiema, e€ HeOOXOAMMO PEIIUTh CETrOHS,
II0Ka HE CTaJI0 COBCEM MO3HO.

3Ha4YMMOCTBh BOAHBIX pecypcoB 1is Llen-
TPaJbHON A3MHU. BonHbIe pecypChl ABIIAIOTCS
OCHOBOH COIIMAJIbHO-KOHOMUYECKOTO pa3BU-
TUSl CTPAaH PETHOHA M Ba)KHEHIINUM (pakTopom
o0ecrieyeHrs: HaIlMOHAJILHOW U peruoHaJIbHOU
6e3onacHocTi. COrIacHO OTYETHOCTH I10 BOJ-
HOMY KanacTpy Oosee 90% BOIHBIX pecypcoB

pErHoHa HCIONIB3YETCS OpOIIAeMbIM  3eMJle-
JenieM, Kotopoe obecrneunBaeT okono 30%
BBII peruona u 3anstocts 0onee 60% Hacene-
HUU perroHa. Jlojs TUAPOIHEPTHH COCTABIIS-
et 27,3% ot oOuieil norpediisieMoil peruoHOM
sHepruu. B Tamxuxucrane u Kelpreizcrane
JTOT IIOKa3arenb cocraBisgeT Ooiee 90%, 4To
o0ycCIaBIMBaeT SBHYIO 3aBUCUMOCTH IKOHOMHU-
KM ATHX CTPaH OT HAJIWYHs BOJHBIX PECYPCOB.
[To tepputopun LlentpanbHoil A3uM BOAHbBIC
pecypchl pacrpeneieHbl HepaBHOMEPHO, YTO
peonpeaesieT He0OXOIUMOCTh COBMECTHOTO
JICHCTBHS BCEX CTPaH PETMOHA B WX YIIpaBIe-
HUU ¥ UCTIOJIb30BAHUU.

Bonanbie pecypchl permoHa (QopMHUPYIOT-
Csl 32 CYET BOJ aTMOC(EpPHBIX OCAJIKOB, TaJIBbIX
JIETHUKOBBIX BOJ M TMOJ3EMHBIX BOJ, KOTOPBIC
MpUBEICHBI B Ta0I. 1.

Tabmuma 1.
dopmupoBaHUEe TTOBEPXHOCTHOTO CTOKA B OacceiiHe ApaibCKOTo MOPS
Amynapps Colpnapbs Bcero
Crpansbl
KM3 % KM3 % KM3 %

V36ekucran 4,70 5,99 4,14 11,15 8,84 7,65
TamxukucTan 62,90 80,17 1,10 2,96 64,00 55,36
Keiprezcran 1,90 2,42 27,40 73,77 29,30 25,35

Typxmenuctan ¢ Upanom 2,78 3,54 0,00 0,00 2,78 2,40

Kazaxcran 0,00 0,00 4,50 12,12 4,50 3,89

Adranucran 6,18 7,88 0,00 0,00 6,18 5,35
Bcero 78,46 100,00 37,14 100,00 115,60 100,00

CormnacHo NMpoOBEIEHHOMY aHAIU3y U Mare-
puanaM, MOATOTOBIIEHHBIM IIPEBAPUTEIbHOM
Bepcuen «JlMarHoCTUYeCKUl NOKJIaa O palu-
OHAJILHOM HCIOJIb30BaHUM BOJIHBIX PECypCOB
B llenTpanbHoil A3uu o cocrosHuto Ha 2019
rony, crpanbl LleHTpanbHON A3MM MMEIOT He-
OJTHOPOJIHBIE TOKA3aTeNy MO COLUAJIbHO-IKO-
HOMHMYECKHM, JIeMOTrpauuecKuM U BOJIOXO-
3STUCTBEHHBIM YCIIOBUAM [2].

Tamxukuctan sBiIseTcs BOAOGOPMUPYIO-
et crpanoit LlentpanbHoii A3uu. 13 obiero
MOBEPXHOCTHOTO cToKa (115,6 kxM3) Oacceiina
Apainbckoro mops, 64 km3 wim 55,4% B TOM
yucie mo 6acceitny Amynapeu 62,9 km3 u Col-
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paapeu 1,1 kM3 dopmupyercst Ha TEPPUTOPUU
Tamxukucrana, a B 6acceiine peku AMynapbs
0onee 80%. 3amac BoAbLI COCTABIISIET B: JIEAHHU-
Kax - 845 km3; o3epax - 46,3 kM3; BOmOXpaHuU-
numax - 15,34 km3 (Tabm. 3.).

[Inomane onenenenus rop LienTpanbHo-A-
3MaTCKUX pecnyOIuK cocTaBiser okojo 17
TBIC. KM2, 13 HUX Oonee 60% Haxomurcs B Tan-
*ukucrade. B Takukucrane HaCUMTHIBAETCS
14509 neguukoB 0OOIEH IUIOMIAALIO OJIEACHE-
Hus paBHOH 11146 kM2, 4yTO COCTaBISET OKOJIO
8% Tepputopun crpanbsl. CyMMapHbIi 3amac
BOJIBI B JIEAHUKAX cocTaBiisieT 845km3, uto B 13
pa3 MpeBBIIIAET rOAOBOM CTOK Bcex pek Tan-
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Tabnuma 2.
CpaBHuTeNbHBIE MTOKa3aTeny 1mo crpanam LA u Adranucrany (2018 r.)
Bonnsle pecyp-
Crpana or;ggllgi;, Hacenere, BBIL, IO?IIJ’;I/I(I;(C)I;B]/ISII/-III})BIFpI/I 622?:;;2523;,
ThIC.T'a L He mpi $ rocyaapcTBa, KM3
kM3

Kazaxcran 1345,71 18,40 170,50 56,50 18,73
Ksipreizcran 1024,50 6,26 7,95 47,30 5,53
Tamxukucran 760,00 9,13 7,52 64,00 12,31
TypkMmeHnucran 1553,10 5,85 40,76 1,40 25,38
Y36exucran 4302,60 33,26 50,50 12,40 50,95
Bceero mo A 8985,91 72,89 277,23 181,60 112,89
378,37 8,2% 20,51 21,23* 3,50*

KUKHCTaHa U B 7 pa3 CPeIHEro/I0BOM CTOK peK
OacceiiHa ApaJIbCKOTO MOPSL.

3oHa QopmupoBaHUsS cTOKa pek B Tamxu-
kucra"e cocrasiasieT 90% ero TeppUTOpHH.
ITox BO3melcTBHEM TIIOOANBHBIX KIMMAaTHYE-
CKMX H3MEHEHHMH JIeMHUKH B TaKMKHCTaHE
cokparwiuch no momaan Ha 30% u Ha 20%
mo oobemy npnaa. Ob6mas mwiomans 1300 o3zep
coctaBisier 705kM?. OCHOBHOE KOJIHUYECTBO
o3ep (73%) naxomurcs B ropax Ilamupo-Anas
Ha BbicoTax 3500-5000M Hag ypoBHEM MOpA.
B o3epax Tamkuxucrana comepkutcsi Oonee
46,3km* BOIbI, U3 KOTOpbIX 20KM? SABISIOTCS
MIPECHBIMH.

W3-3a TpymHOMOCTYIHOCTH TOpHBIE 03€pa
HEJOCTAaTOYHO HM3y4YeHBI, TTOITOMY HEOOXOaU-
Ma OpraHu3alus UX HCCienoBaHMs. Pecypchl
MOA3EMHBIX BOJ TaKMKHCTaHA OICHHBAIOTCS

- 18,7 xm3/ron, uto cocrtapiseT okoio 42% ot
obmero o6wéma, GopMHpyIOIIErocs B Mpeae-
nax OacceitHa Apanbckoro mopsi. [Iporaosupy-
€TCsl COKpAIIeHHe PeYHOro CTOKa AMyHapbu B
JIOJITOCPOYHOI MEePCIIEKTUBE B 3aBUCIMOCTH OT
CIIEHapyeB BHIOPOCOB U TNIOOATBFHOTO U3MEHE-
Hus kaumara Ha 5-15% u 6onee (Tabmn.3.).

CpaBHuUTeNnbHAas OLIEHKA IOKa3bIBAET, YTO
ctpanbl lleHTpanpbHONW A3MM 1O MOKa3aresro
«mmoTpellieHne BOJAbI HA MAYIIYy HACEICHUSD
CUMTAIOTCA OTHOCHTEIHHO OOECIEUEHHBIM pe-
THOHOM, TJI€ Ha OTHOTO YeJIOBEeKa MPUXOAUTCS B
cpenrem 1700-2500 m3 Boas! (nanusie 2018r).

AHanu3 Mo MOKa3aTelll0 «rof0BOE MOTpe-
OneHue BOJABI HAa JYIy HAceJeHHs B pa3ind-
HBIX CTpaHax» MoKa3al, YTO OHO BapbUPYET OT
5,31 teic.M3 (B Typkmenuctane) no 0,28 ThIC.
M3 (B U3pause) T.e. camoe MUHUMAIIBHOE.

Tabmuna 3.
Bonnsie pecypebl Pecriyonuku Tampkuknctan
15?1 HanmvenoBanue Kon-Bo | O0OBEM pecypca Ky0.kMm Hpo?:gilgocn HJII((;].J;;HB
1 Pexn 947 67 28,5
2 Jlennukn 14509 845 11146
3 Ozépa 1300 44 705
4 Bonoxpanunumia 9 15,3 (1.0.-7,63) 664
5 ITox3eMHBIC BOIBI 18,7 (3.p.-2,8)
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UYro Hac oxkupaer Ha nepcnektuBy 2030-
2050rr? Ilo nanueim HULL MKBK , eciiu B Ha-
CTOsILIIEE BPEMSI B CPEJHEM HA OJIHOTO YEJIOBEKA
npuxoaurcs 2260 M3, To npyu ONTUMUCTUYHOM
CIICHapHH Ha nepcrnekTuBy oyaer 1570 m3/4gen.,
IIPY COXPAaHEHUH HBIHEITHUX TeHAeHIMi - 1300
M3/den, a mpu NECCUMUCTHYHOM CLIeHapHUH Oy-
et Meubie 1000 m3/4ern.

Bopomoan3oBanne B Tagxkukucrane. Oc-
HOBHBIMU TOTPEOUTENSIMUA BOABI B Ta/KUKH-
CTaHE SBJISIOTCS OPOIIAEMOE 3eMIIEAEIINE, O
KOTOPOTO cocTaBisieT 10 92% ot Bcero oobema
HCIIOJIb3YEMBIX BOJ, XO3SIIICTBEHHO-IIMTHEBOE
BonocHaOxkeHne 2%, MPOMBIIUIEHHOCTh 3%,
u npyrue cekropa 3%. IlpuopureTHeiM BugOM
BOJIOTIONIb30BAHUSL SIBJIETCSL BOAOCHAOXKEHUE,
U OYEHb BAXKHOE COLMAIbHO-3KOHOMHUYECKOE
3HaYEHUE UMEET MCII0JIb30BAaHUE BOABI JJIsl TH-
JIpO3HEpreTuku. TaJKUKUCTAH 10 TUIPOIHEP-
FeTUYECKUM MOTEHI[MalaM 3aHUMAET OJHO M3
BEJYLIMX MECT B MHUPE, OJHAKO OHU OCBOEHBI
MeHee yeM Ha 5%. IlepcniekTuBa ocBOeHuUs OT-
HOCHUTEJBHO JEUIEBOM U DKOJIOTMYECKU YUCTOU
AJEKTPOIHEPIUH B CTPAHE BEJIMKA.

DaKkTHUYECKH CIOKHBIIUKCA BOA03200p B
Tamxukucrane cocrasigeTr okono 17-20% or
o0bema popmupyromxcs B ctpane u 9-12% ot
CPEIHEMHOTOJIETHETO CTOKa OacceiiHa Apaib-
ckoro mopst. Oxono 40% 3a0paHHON U3 UCTOY-
HUKOB BOJIbl BO3BPAILAETCA B BOJONPUEMHHUKHU
B BUJIE COPOCHBIX U KOJUIEKTOPHO-IPEHAKHBIX
BoA. B cpemnem, Ha HyXIbl BCeX OTpacien
DKOHOMMKH TapKUKHUCTAaHA €KETOIHBIN 00beM
Bono3abopa Ha nepuon 1985-2018 cocrasnser
okoio 10,0-14,5 km3.

B Tamxkukucrane camMplii MHUHUMAJIbHBIA
nokaszarenb  OOECHEYEeHHOCTH  OpOIIaeMbl-
MU 3eMJISIMUA Ha JIyIlly HacelleHus B Oacceline
Apainbckoro mops — Beero 0,1 ra, B Tom ymcie
opouraemoii namrnu 0,08 ra/aynry u opomaemoe
3emuienienue naer 90% npoayKuuu pacTeHue-
BojcTBa. [lpu HBIHEMHUX aeMorpaduuecKux
TeHjaeHuuax k 2025 roay miomans opoiiae-
MBIX 3€MeJlb Ha JIyIly HACEJICHHUs] COKPaTUTCS
10 0,06. DT OOCTOATENBCTBA CKAXYTCS HA
pelIeHNH BOIIPOCOB MPOJOBOJILCTBEHHON 0€3-
onacHocty Takukucrana. M3 umeromuxcs
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760 ThIC.Ta OpoIIaembix 3emelb 20% ux UcHbl-
TeIBalOT Aeuuut Boabl. Oxono 40% 3emens
OpOILAETCS MPU MOMOIIM HACOCHBIX CTaHLUH.
3aconeHHOCTh — 15%, KaMEHHUCTBIC 3E€MIIM —
18%, u3 Hux 50% HaxoaaTcs B CEIbLCKOXO3SIH-
CTBEHHOM oboporte. [lepcnexkTuBHbIE TIIOMAAN
opomienus: coctapisitor 500-800 Teic.ra u st
HUX JIOTIOJIHUTENBHO TpebytoTcs 3-6 KM3 BOJIBI.
CyMMapHBbIii NEepCreKTUBHBIA BO03a00p CO-
ctaBuT -18 kM3 i 28,1 % ot 06bemMa pedyHOro
croka Tamxukucrana. [3, 6, 9].

OcHoOBHBIC BBI30BBI H HEJOCTATKH CyILe-
CTBYIOILIET0 MeTOAa YIPAaBJIeHUS] BOJIHBIMH
pecypcamu: POCT YHCIEHHOCTM HacelleHus
(mo 2,5%); Kimumarudyeckue usmeHenus; Oc-
nalneHue SKOHOMHKH; YXYIILIEHHE COCTOSHHS
UHPPACTPYKTYPbI (M3HOLIEHHOCTH - 50-60%.);
KomaniHo-aAMUHUCTpAaTUBHBIE U OIOPOKpATH-
4yeckue MeToabl yrpasieHus; Hepocrarounoe
(¢uHaHCUpOBaHHE OTPACIH, HU3KHH YpOBEHBb
COOMpPAeMOCTH OIJIaThl 3a YCIYT'H BOAOINOAA-
YM, HECOBEPILIEHCTBO SKOHOMHYECKUX MeXa-
Hu3MoB; Crnabas SKOHOMHUYECKas M TEXHHYE-
CKasi MOZJIePKKa Ul Mepexosa K MpUHIUIaM
NYBP; bosnblue HEPOU3BOAUTEIIBHBIE T10TE-
PH BOJIBI 3a CUET OPTaHU3ALMOHHBIX (DaKTOPOB;
VYerapeBmiasi cucTeMa ydera M OIUIaThl 3a BO-
nHble ycrnyru; Huskas mpomyKTHBHOCTH BOJbI
U3-32 OTCYTCTBUS CTUMYJIOB BOJIOCOEPEKECHHUS;
Henoyuer, a nHOr1a UTHOPUPOBAHUE 3KOJIOTU-
YEeCKUX U MPUPOJOOXPAHHBIX TpeboBanuii; He-
00€CTEeYeHHOCTh OTPACIIH BBICOKOKBATU(HUIIM-
POBaHHBIMU KaJIpaMH.

Bononenenue. Pacipenenenue BOIHBIX pe-
cypcoB Oacceitna Apanbckoro mopsi LlenTpaiib-
HO-a3UaTCKUMHU CTpaHamu Oazupyetcs Ha Cxe-
MaX KOMIUIEKCHOTO HCIIOJIb30BaHUS BOIHBIX
pecypcoB (CKMBP) GacceitHoB pex Amynapbs
(1987r.) u Coipnapesa (1984r.). B ykazannubix
cXemax BOJOZEJIEHUS, B IIEPBYIO OYEPEb, PaC-
cMaTpuBajach HWpPpPUTALMOHHAs HAIpPaBJICH-
HOCTb CTpaH HU30Bbs (¢ yueToB Hu3Koro KII/]
OPOCUTENIbHBIX CHCTEM M 0OE3BO3BPATHBIX IO-
TEpb BOJbI) U (PaKTHUECKU BO3BPATHAS THIPOd-
HepreTuyeckast (MPUHIMIT YXOJSIIEro CTOKa, B
TOM YHCIIE JJISl UPPUTALUN) JUIS CTPaH BEPXO-
Bbs [4].



Boonvie pecypcor

CornmacHo pacueraMm, 00BEM pacrojara-
€MBIX BOJHBIX PECYpCOB, CJAraloluxcs U3
MOBEPXHOCTHBIX, MOA3EMHBIX M TOBTOPHO HC-
MOJIb3YEMBIX COpPOCHBIX U KOJUIEKTOPHO-JApE-
HaXHBIX BOJ (M3 CTPaH BEPXOBbs), COCTABUII
133,64 km3/rog. B mpolleHTHOM OTHOIICHUU
3TOT 00BEM OBLT pacmpenesneH CleAYIOMIUM
obpa3om: Pecnybnuka Kazaxcran - 11,4%, Pe-
ciyomnuka Keipreiscras - 4%, Pecnyonuka Tan-
xukuctal - 10,7%, Typkmenucran - 20,3% u
Pecnyonuka Y3b6ekucran - 53,6% (tabmn.4.).

OOwembl, IpUBEICHHBIC B TAOIUIIE 4, OTHO-
CATCSL KO BceMy OacceilHy ApalibCKoro Mops,
BKJItO4asi OeccTounble peku 3epasmad u Kam-
KaJlapio, ¥ yYUTHIBAIOT, KaK MOBTOPHO HUCIOJIb-
3yeMbI€ BOJIbI (B OCHOBHOM M3 CTPaH BEPXOBBS),
TaK U HEeU30eXKHbIE 3aTpaThl, U MOTEPH CTOKa,
BKJIfO4asi M1 oTOopsl B Adranuctan B oObeme
2,10 kM3 ¥ caHMTapHBIE IIONYCKU IO peKaM
Amynapbs u Ceipaapsbs.

Tabmuma 4.
Jlmmute! mutst 3a00pa BOIHBIX PECYpcoB U3 OacceiiHa
Apanbckoro Mmopsi ctpanamu LA cornmacno CKUBP
Bacceiin Amynapsu Bacceiin Ceipnapsu Bcero
Crpana
KM3/Tox % KM3/Ton % KM3/Toxn %
Kazaxcran - - 15,29 31 15,29 11,44
Keiprezcran 0,42 0,5 4,88 9,89 5,3 3,97
TamxuknucTan 10,63 12,607 3,66 7,42 14,29 10,69
TypkMeHucTan 27,07 32,1 - - 27,07 20,26
Y30ekucran 46,2 54,79 25,49 51,68 71,69 53,64
Bcero 84,32 100 49,32 100 133,64 100

HcTounuk: YTOUHEHHE CXEMbI KOMIIJIEKCHOTO HCIIOIb30BAHHSI M OXPaHbl BOAHBIX PECYPCOB p. AMy/a-
pru (19871.), YTOUHEHNE CXeMBI KOMILUIEKCHOTO UCIIOIh30BAHUS U OXPaHbI BOJHBIX PECYpPCOB OaccerHa .

Cripnapsu (1984r)

CxemMam# Takke ObUIM YCTaHOBIIEHBI 00b-
€MBI BOJHBIX PeCypcoB s 3a00pa HErmocpe-
CTBEHHO U3 CTBOJIAa peK AMynapbs 1 Colprapbs
¢ 90% o0ecrie4eHHOCThIO HAa YPOBHE IOJIHOIO
WCUYEpIIaHusl BOJHBIX pecypcoB. Bomonene-
HUE C HEMOCPEICTBEHHBIM 3a00pOM BOJbI U3
cTBOJa pexk Amynapbu U CeIpiapbu Ipenyc-
MarpuBasio 3a00p Boabl B o0beme 84,19 xm3
(63% ot pacnonaraeMbIXx BOJHBIX PECYpPCOB)
CO CJIEIYIOIIEH MPONOPUUEN MEXKITY CTPAHAMMU:
Kazaxcran - 10,01 xm3 (11,9%), Keipreizcran
— 0,79 ¥m3 (0,9%), Tamxukucran — 11,31 km3
(13,4%), Typxmenucrtan — 22,0 (26,1 xkm3) u
V36ekucran — 40,08xkm3 (47,6%).

JIumuTel Bomo3zabopa Ha ocHoBanum [Ipo-
Tokoia Ne 566 ot 10 centsiopst 1987r 3acena-
Hua HayuyHo—rexHudeckoro coseta Munucrep-
CTBa MeJnopanuu u BojHoro xo3siictea CCCP
(rMockga,.) myis AMynapbu ¥ Ha OCHOBaHHUH
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ITporokoma Ne 413 or 7 deBpanst 1984 ronma
3acenanus HayuHo-texHuuyeckoro copera Mu-
HUCTEPCTBA MEIMOPALIMU U BOJHOTO X03s1CTBa
CCCP (r.Mockga) mis Ceipaapbu ripu 90% Bo-
000ECIIEYeHHOCTH MPUBOSTCS B TAOIHIIE 5.
Crpanbl LlenTpanbHoli A3un coriacuinch
MIPUHSATH ATH CXEMBI 32 OCHOBY B c(hepe HCIOIb-
30BaHUsl BOAHBIX PECYPCOB. DTO 3aKpEIIEHO
Cornamennem wmexnay Pecmybmmkoii Kazax-
cran, PecrmyOnukoii Keipreicran, Pecmy0mm-
koil Y30ekucran, PecriyOnukoit Tamxkukucran
1 TYpKMEHHCTaHOM O COTPY/JIHUYECTBE B chepe
COBMECTHOI'O YIPABJICHUS HCIIOJIb30BAHUEM U
OXPaHOI BOJAHBIX PECYPCOB MEXIOCY1apCTBEH-
HBIX HCTOUYHUKOB (T. Anmarsl, 18 despas 1992
r.) u Hykycckoit Jlexnapanueii ['maB rocymapcTs
HenTpanbHoit Asum, npussaroil 20 ceHTs0ps
19951, B 1. Hykyc (Y30ekucran) Ha MexayHa-
ponnoii Kondepenmuu OOH no ycroitunBomy
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Tabnuma 5.
Bononenenue (1umuTh1) Mexxay crpanamu Llentpansnoii Asun cormacHo CKUBP.
Crpansl Bbaccelin Amynapsu bacceiin Ceiprapsu Bcero BAM
Mipa. M % mipa. m? % MIpa. M %
Kazaxcran 0,0 0,0 10,01 44,12 10,01 11.9
Keiprezcran 0,40 0,60 0,39 1,72 0,79 0,9
TamKkuKucTaH 9,50 15,40 1,81 7,98 11,31 13,4
TypxkMmenncran 22,00 35,80 0,0 0,0 22 26,1
V30ekucran 29,60 48,20 10,48 46,19 40,08 47.6
Bceero 61,50 100,00 22,69 100,00 84,19 100

passututo (Obs3arenscTBa, Yacts 1. Tlpusep-
KEHHOCTbH TIPUHIUIIAM YCTOWYHBOTO Pa3BUTHS:
«MBI cormnachsl ¢ TeM, 4To LleHTpanbHO-a3uar-
CKHE TOCYJJapCTBa MPU3HAIOT paHee IMOIMTUCAH-
HBIC W JICUCTBYIOIIHE COTNIANICHUS, JJOTOBOPHI
W pyTue HOPMATHBHBIE aKThI, PETYIHUPYIOIINE
B3aMMOOTHOIICHUSI MEXJIYy HUMH TIO BOJIHBIM
pecypcam B OacceiiHe Apania, ¥ TPUHUMAIOT
UX K HEyKJIOHHOMY HCHOJHEeHHto») [5, 7, 11].
OnHako, HEOOXOAMMO YYECTb, YTO IMPHU ITOM
mpeJoaraiack pa3paboTka HOBOW CTpaTeruu
BOJIOZICTICHHUSI B PETHOHE, KOTOpasi, K COXale-
HUIO, 10 CUX TIOp HE BBIMOJIHEHA. CrenanHoe
HECKOJIBKO TTOTIBITOK B 9TOM HAalpaBlIeHUH, HO
M0 pa3HBIM TNPUYMHAM OHHM HE YBEHUYAIHCH
YCIEXOM.

Jlpyrasi CTOpOHa 3TOW MPOOIEMBI 3aKITI0Ya-
€TCsI B TOM, YTO CTPaHBI BEPXOBbSI 3aHHTEPECO-
BaHBl B MAKCUMAJILHOM COpOCe BOJIBI B 3UMHEE
BpeMsi, KOTa OTPEOHOCTH B AJIEKTPOIHEPTHU
OYEHb BBICOKH, & CTPAHBI HU30BBS HYKIAIOT-
Cs B TOM JK€ MaKCHMaJbHOM cOpoce BOABI B
JETHUN Nepuoa Ui opolieHus 3emenb. Ctpa-
HBI BEPXOBbS IPAKTHYECKH HE PACIIONAraroT
OCBOCHHBIMH YTJIEBOIOPOIHBIMHI PECYPCAMH,
Y OCHOBHBIM MCTOYHUKOM OOECIICYEHUS DHEp-
TeTUYEeCKO M B IEJIOM COIHMAaJIbHO-IKOHO-
MHUYECKOH O€30TaCHOCTH SBIISIOTCS BOJIHBIC
pecypesl. Tak, B Tamkukucrane 98% motpe-
OnsieMOi  BJIEKTPOIHEPTUU  BbIpaOdaThIBaCTCs
THIIPOAJIEKTPOCTAHIIUAMU. ECTEeCTBEHHO, dTO
MIPOTHBOPEYHS MHTEPECOB HE PAIMOHAIBHO U
0€3BO3BpATHO HCIIONB3yEMBIX BOIHBIX PECYp-
COB HMPPHUTAIlMHd M JKOJOTHYECKH YUCTOH BO-
JIOBO3BPATHON THIPOIHEPTETUKU TMPHUBOIAT U
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K TIPOTHUBOPEUHUSIM MEXKIY CTpPaHAMH BEPXOBBS
KOTOpBIE HE PaCIONaraioT YIIEBOJOPOIHBIMU
pecypcamu U Ha000pOT OOraThIX YIIEBOIOPO/I-
HBIMHU PECypCaMH CTpaHaMH HU30BBSI.

B Tamxukucrane BONPOCH BOAOJCICHHUS
paccMaTpuBaIOTCSl HE OJHO3HAYHO U SIBIISIOT-
csl TUCKYCCHOHHBIMU. OJIHAaKO, OOJBITUHCTBO
AKCIIEPTOB CUYUTAIOT, YTO Ha3pena HeoOXOmu-
MOCTb TIEPECMOTpPa KPUTEPUEB BOIOMCICHUS U
JIMMUTOB BOJIHBIX PECYPCOB Ha YpOBHE Oacceii-
HOB PEK MEXTOCYJapCTBEHHOTO 3HAYCHMSI, T.C.
MepecMoTpa MEKTOCYIapCTBEHHOTO BOJIOJIE-
JIEHUs, KOTOPOE OCHOBBIBAETCS HA YTBEPIKICH-
HbIX nokymeHTax nepuoga CCCP (1974, 1978,
1985r...).

Baytpu pecnyOnuku, Ha HaIMOHAJIBHOM
YPOBHE B CBSI3U C TMEPEXOJOM Ha PHIHOYHBIC
OTHOIIICHHS, IIJIATHOI'O BOJOIIOIL30BAHMS, H3-
MEHEHHsI arpOTEXHOJIOTHUHU, COPTOB, KJIMMATHU-
YECKUX M JPYruX M3MEHEHMM, TakKe HEeoOXO-
JTIUMO TIEPECMOTPETh HOPMBI BOAOIIOTPEOICHUS
U PEKUMBI OPOIICHUS CEJIbCKOXO3IMCTBEHHBIX
KYJIBTYp, KOTOpbIe pa3paboransl B 80-¢ Toabl
MPOIIIJIOTO CTOJIETUSI W TPUMEHSIOTCS 10 Ha-
CTOSAIIEE BPEMSI.

YuuTtbeiBas B&XXHOCTh BOIIPOCA O BOAOJETIE-
HUU Ha HAIIMOHAJILHOM U PETHOHAIILHOM ypPOB-
HSX ¥ MOJSIPHOCTH CY>KJICHHM 110 OOIBITMHCTBY
13 BOIIPOCOB, KACAIOIIMXCSI MEKTOCYIapCTBEH-
HOTO BOJIOJICJICHUSI HEOOXOIUMO OpraHU30BaTh
KOMILUIEKCHBIC U CUCTEMHEIEC MCCICIOBAHUS T10
3TOMY BOTIPOCY.

Hpyrum ¢dakTopoM mepecMoTpa MEKIocy-
JAPCTBEHHOTO BOJIOJICTICHUSI HA TEPCIEKTHBY
CUMTaeTCsl BO3pacTaHue NoTpeOHocTH Adra-
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HUCTaHa B BOJE. JTO CBA3aHO C Pa3BUTUEM UP-
pUranuy B ceBepHOi yactu AQraHucrasa, rjie
3alJIJaHUPOBAHO OCBOEHHE HOBBIX OpPOIIAEMBIX
3emenp gonosHuTenbHo 200 Thic.ra. COpHBIM
SBJIIETCSL BOIIPOC O CTAaTyce BOJbI KaKk pecyp-
Ce U CHpPOC BCEX BOJONOTpeOUTENEH, BKIIIO-
yasi MOTPEOHOCTH JENbThl ApajbCKOro MOps
U DKOJIOTMYECKUE IOIYCKH, KOTOPBIE JTOJIAKHBI
pelaTbCcsl Ha MEXIPAaBUTEILCTBEHHOM YPOBHE
JUISL JOCTUKEHUS] KOHCEHCYCa.

Jns nocTHKeHHsT PErMOHANIBHOM BOIHOM
0€30MacHOCTH HEOOXOAMMO yuecTh OanaHc
MHTEPECOB BOJOINOTpeOuTENeil BceX CTpaH pe-
IMOHA HAa OCHOBE B3aMMOBBITOJIHOTO BOJHOIO
corpynHudectBa. K coxanenuto, MHOrue cTpa-
Hbl PErMOHA CTaBAT HAL[MOHAJIbHbIE NHTEPECHI
BOJIOIIOJIb30BaHMsI BBILIE PETMOHAJIbHBIX.

OnHMM M3 OCHOBHBIX METOJOB PalHoO-
HaJbHOI'O MCIIOJIb30BAHUS BOJIHBIX PECYPCOB B
YCIOBHAX HapacTatomiero e€ neduiura u Ha-
Ipy3KH, a TaKKe JIerpajalii OpOoLIaeMbIX 3€-
MeJb SIBJIETCS MEPEXO/ HA BHEAPEHUE BOAOC-
Oeperatomux TexHonoruil. CTpaHbl peruoHa
JOJDKHBI MIMETh IOCYAApCTBEHHYIO IPOrpamMmy
10 BOJIOCOEPEKEHUIO, ITPOrpaMMy IO BHEApe-
HUIO OCHOBHBIX IPUHIIMIIOB MHTETPUPOBAHHO-
ro ynpasjieHHsl BogHbIMU pecypcamu (1Y BP)
Ha OCHOBE pPBIHOYHBIX MEXaHHU3MOB XO34M-
CTBEHHOHN JEATEIbHOCTU U TOCYJapCTBEHHOMN
MOJIEPHKKH.

JUia mepecMOTpa MEXIoCydapCTBEHHOIO
BOJIOZICTICHUST HEOOXOIMMO CO3JaTh 3aKOHO/A-
TEJIbHYI0 ¥ HOPMaTHUBHO-IIPABOBYIO ILIAT(OP-
MBI, pa3paboTaTb HOBBIM MaKeT MeEXKIPaBH-
TEJIbCTBEHHBIX COIVIAIICHUNA 00 ONTHUMH3AIUU
YCIJIOBUI PErMOHAJIBbHOTO BOJIOPACIIPENEICHHUS.
B Hacrosiee Bpems CyliecTByoLIas IpaBoBas
0a3a MEXrocyJapCTBEHHbBIX BOJHBIX OTHOIIIE-
HUH TpeOyeT COBEpIICHCTBOBAHMUS.

B cBs13u ¢ Tem, uto crpansl BepxoBbs (Taz-
xuKUcTaH U KeIprei3cran) eme He patudu-
nupoBand, a crpaHbl HHU30Bbs (Kazaxcran,
V36ekuctan u TypKMEHUCTaH) NPUHAIN Mex-
JYHapOIHYI0 BOAHYIO KOHBEHIUIO (XeIbCHH-
Kk, 1992) HeoOxoammo pa3paboTaTh HOBYIO
PervoHanbHyt0 KOHBEHIIMIO WJINA BOJHYIO JIOK-
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TPHUHY, OXBATBIBAIOLIYI0 BECh CIEKTP BOAHBIX
OTHOILEHUH cTpaH LlenTpanbHoil A3uu, BKIIIO-
yasg Adranucran. ITo mpennonaracT HeoOXo-
JTUMOCTh aKTHUBH3AIIMU MEXTOCYIapCTBEHHOTO
BOJTHOTO COTPY/IHUYECTBA.

Heo6xonumo npusnars 3¢ppekTuBHOCTD pa-
Hee 3aKIIOUEHHBIX MEXIOCYJapCTBEHHBIX CO-
IJIalIeHuH (IBYCTOPOHHHE U MHOTOCTOPOHHHE
COIVIAllICHHs) TO BOAHBIM mpobiemam. bria-
rofaps CO3JaHHBIM U JICHCTBYIOLIUM PEruo-
HaiapHBIM opranu3ausm (MKBK, UK M®CA,
MKYVYP) Gonee 25 ner crpanbl LlentpansHoit
A3uu He UMesl BOIHBIX KOH(JIMKTOB, COBMECT-
HO peIaoT BO3HUKIIHNE MPOOIEMBbI U YCIEIIHO
YIpPaBIISIOT BOAHBIMU pecypcamMu. XOTsI, MHO-
T'H€ 3KCIEPThl CYUTAIOT, YTO CYIIECTBYIOIINE
pEerHoHANbHBIE OpraHu3auu TpedyroT pedop-
MHUPOBaHHUS U HEKOTOPHIE MEKIOCYIapCTBEH-
HBIE COTVIAIICHUS ABISIOTCSA HEI(PPEKTUBHBIMH.

Hcxons U3 3TOro B yCIOBHSAX HapacTaro-
IIET0 BOJHOTO Je(HIMTa CTPaHAM HHU3OBbS,
pacronararouM 3HaYUTeIbHBIMU TUIOIIASIMH
OpOILIaEMBbIX 3e€Mellb, He0OXOAUMO pa3padboTarh
HOBBIC MEJHOPATHUBHBIC PEXHUMBI, MOBBICUTH
KIIJ] opocUTENBHBIX CUCTEM U BHEJPUTH HOBBIE
BOJ0COEperamue TeXHOIOTHH U TPOrPECCHUB-
HBIE CIIOCOOBI OpOIICHMS, ONTUMHU3UPOBATH
COCTaB CEJIbCKOXO3HCTBEHHBIX KYJIBTYp C II€-
PEXOZIOM OT BIIArOMIOOMBBIX K Ooliee 3acyxoy-
CTOMYUBBIM KyJIBTypaM.

OnHOM M3 KIIOYEBBIX ACIEKTOB PELICHHS
BOJHO-DHEPIreTUYECKUX MpoOiIeM  sBIsSeTCS
pa3BUTOE  PETHOHAIBHOE  COTPYAHHUYECTBO.
K coxanenuto, 3Toro Henws3s ckazarb o Llen-
TpajbHO-a3uarckoM peruone. OTcyTcTBHE
HA/IJISKAIIETO COTPYIHUYECTBA BJICYET 3a CO-
00l cepbe3Hble PUCKM M u31epKku. Eme B
2006 rogy sKcrepThl OLIEHUIN NOTEPU PErHO-
Ha OT He3(h(HEeKTUBHOTO YIPABICHUS BOIAHBIMU
pecypcamu B pasmepe 1,75 mupa. pomn. CIOA
umu 3,6% BBII (Joknan o yenoBeyeckom pas-
Butuu B LlenTpansuoii Azun, [IPOOH 2006r.).
Hns s¢ddexruBHOro MexrocyaapcTBEHHOTO
(TpaHCTPaHUYHOTO) YIPABJICHUSI BOAHBIMH PE-
cypcaMu HeoOXoAMMO Oosiee MHTEHCUBHOE pe-
THOHAJILHOE COTPYIHHYECTBO.
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IIyrn pemienusi mpo0jemM HaJBUTraloLIe-
rocs AepuuuTa BoAbI (Ha mpuMepe 0acceiiHa
pexn Amynapss) [8, 10].

Ha ocHOBe aHaIMTHUYECKUX HCCIETOBaHUI
IO OIIPEJEIEHNI0 OCHOBHBIX PE3EPBOB MOKPHI-
TUSL eUIUTa BOMABI TONYyUYEHBI CIIEAYIOIINE
pe3yabTaThl:

Ha ypoBHe noJisi:

* CoOmoneHne ONTUMAIBHOTO PEXKUMa OpO-
IICHUS] U DJIEMEHTOB TEXHUKH IOJMBA C/X
KYJBTYp, MO3BOJIIET COKOHOMUTH 110 30%
OPOCHUTENBHOM BOBI,

* Buenpenue BogocOeperaronx "HHOBAIIH-
OHHBIX TEXHOJOTHI OPOIIEHUS, TIO3BOJISET
COKOHOMHUTE 110 50% BOHI;

* Ilepexon Ha BHEAPEHUE MAJIOBIATOEMHBIX,
3aCyXOyCTOMUMBBIX COPTOB C/X KYJBTYD;

*  VuéT NONOXUTETHFHOTO BIMSHUS U3MEHE-
HUS KJIMMaTa Ha POCT PACTEHUH B BO3MOX-
HOE cokparieHnue GpeHodas pacTeHui;

Ha ypoBHe KaHa/10B:

1. OpraHuszanus CHICTEMHOI'O BOJIOy4Y€ETA U I10-
BBIIIICHHE €€ TOYHOCTU B MAarUCTPAIBbHBIX U
MEXXO03HCTBEHHBIX KaHanax. JloBeneHue
ux KITJI no Hopmarusa B 0,7 O3BOIUT CO-
xpanuts 10 4 km3 . (HUL MKBK);

2. Monepuuzanust u noseienre KIIJ BHy-
TPUXO3AMCTBEHHBIX, MEXXO03S1ICTBEHHBIX,
MarucTpajibHBIX OPOCUTEIBHBIX U KOJUICK-
TOPHO-/IPEHAXKHBIX CUCTEM;

3. VYBenuueHue HCMOIB30BAaHUA COPOCHBIX
U KOJUIEKTOPHO-JIPEHAXHBIX BOA. Bcero B
Oacceiine, HacunuThBaeTcs 14 kM3 Bo3Bpar-
HBIX BOJI, U3 KOTOPBIX B 03€pa cOpachiBaeT-
csa 7,39 kM3, a. B pycino Amynapeu — 4,94
kM3. Okosno 2 kM3 MOXKET ObITh BOBJEYE-
HO B HCIIOJIb30BaHUE HETOCPEACTBEHHO B
BUJIC pecypca MpU MUHEpAJIH3alud MeHee
2 rpaMM Ha JIUTP.

Ha ypoBHe pycia peku:

* CokpalieHue MoTepb CTOKa B PycClle PEKH.
ITotrepu B pycne usMensores ot 5,76 kM3
B MaJIOBOAHKIN roxa 0 16,2 KM3 B MHOTOBO-
JTHBIN IOl TP HOPMATUBE, yCTAHOBICHHOM
npotokosioM MKBK, 9.03-9.23 km3. Hage-
JICHHE TIOpSJIKa B y4€Te BOJBI HA MEXKIO-
CYJapCTBEHHOM YpPOBHE MyTEM BHEIPEHUS
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CUCTEMBI IIOCTOSIHHOW PETUCTPALIMU CTOKA
BHeApeHueM cucreMbl SCADA. Oto mno-
3BOJIUT «IIOMMaTh» Kak MHUHUMYyM 3-4.4
kM3 B rog (HULL MKBK);

Ilepexon Ha peXUM MHOTOJIETHEIO pery-
JMPOBAHUS CTOKA IPU 3aBEPIICHUU CTPOU-
TenbeTBa PoryHa u yBsi3ku pesxxumMa padoThl
UMEIOIIUXCS. BHYTPUCUCTEMHBIX BOAOXpPa-
HWINII C PeKUMaMH PYCIOBBIX.

[Tepexon ¢ sHEpreTH4EcKoro (MakcUMab-
Hasi BBIPAOOTKA 3JIEKTPOIHEPTHMH B OCEH-
HE-3UMHUH MEepHOJ) Ha SHEPro-uppuraiu-
OHHBIN (MaKCUMaJIbHas BBIPAOOTKA 32 TON)
pexxum pabotsl Hypekckoit ['9C, narommii
POCT TOZI0BOM BBIPAOOTKH 3IEKTPOIHEPTHH
i TajpKUKUCTaHa U CHUYKEHUE/ JIMKBUA-
LU0 JIe(UIIUTOB BOABI B OPOIIAEMOM 3€M-
nenenuu TypkMmeHHCTaHa U Y30eKuCTaHa.
Opranuzanuss €IUHOIO HIHEPreTHUUECKOro
poiaka L{A;

Ha ypoBHe o0mecTBa u rocyrapcrsa:
Coznanne mnarGopMbl BOIOCOEPEIKESHUS
IyTE€M IMOBBIIICHUS! OOLIECTBEHHOIO Y4a-
CTUSl B IPOLECCE YIPABIEHUS BOJHBIMHU
pecypcamy;

[ToBbllIeHUE aJaNTUBHOCTH B YCIIOBHSX
U3MEHEHHUsl KIMMaTa U JAPYTHX H3MEHSIO-
IIUXCS yCIIOBUSAX;

CoBepiieHCTBOBaHME U co3aHue 3hdek-
TUBHOW 3aKOHOJATEIbHOM, IPABOBOM U UH-
CTUTYLIMOHAJILHON 0a3bl COTPYAHUYECTBA B
Oacceline;

Co3naHue PHEPreTUYECKUX U MPOJOBOIIb-
CTBEHHBIX KOHCOPIIMYMOB B Oacceiine:
[ToBblieHue goBepusi, JOOPOI BOIHM U TO-
JUTUKUA JUIsI B3aUMOBBITOJHOTO U J0OpO-
COCEJICKOTO COTpyAHMYecTBa B OacceiiHe
pexu Amynappu.

3AKIIOYEHHUE

CoBMecTHO pa3paboTaTh PETrHOHAIBHYIO
BOJIHYI0, OHEPreTHUYECKY0, IIPOIOBOJIb-
CTBEHHYIO M DJKOJIOTMUYECKYIO JTOKTPHUHY
ITA;

Pa3paboraTh cornameHne MexIy CTpaHa-
mu Llentpanbhoii Asum, Bkitouas Adra-
HUCTaH «O MpUHLIUIAX HUCIOJIb30BAHUS U
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OXpaHbl BOJHBIX PECYPCOB PeK AMynapbs
u Ceipaapbsa»

Pa3pabotaTh 1 BHEAPUTH MEPHI 110 a/1aNTa-
LM K KJIMMaTH4eCKUM U3MEHEHUSIM;
Pa3pa0otaTh HOBYIO CTpaTeruio BOAOAEIE-
HUS ¥ BOJOHOPMHUPOBAHUS.

Pa3zpa0oraTh U BHEIPUTH MPOTPECCUBHBIC
BOJ0COEperane TeXHOJIO MU OPOLICHHUS
CEJIbCKOXO3SIIICTBEHHBIX KYJIBTYD.

Ilepexon Ha MIIaHUPOBAHUE BOAOIIOIB30BA-
HUS HAa OCHOBE II0Ka3aTessl pPacxoza BOJbI
Ha €IMHUILY IPOAYKIIMH;

Pa3BuTh COTpPYIHHMYECTBO MEKIy HAyKOU
U y4yeOHBIMU 3aBeficHUSAMHU LleHTpanpHON
Asun 1 Kuras 1o pemeHuto BoAHbIX MIPO-
01eM B peruoHe.

B TamxukucTane CUMTAlOT, 4TO Oe3oImac-

HOCTb U CTA0MJIBHOCTH B PErHOHE, yCTOMYH-
BO€ HKOHOMHUYECKOE pa3BUTUE, YCTpaHEHUE
TPYAHOCTEW MEPEXOAHOIO IEepUoia U B LEIOM
o0ecriedeHre MOJMTHUECKONH U IKOHOMHUYECKOU
He3aBUCUMOCTH cTpaH lleHTpansHOl Asun
BO3MOXXHBI TOJIbKO Ha OCHOBE 3((PEKTUBHOTO U
IIJIOAOTBOPHOIO PErMOHAIBHOIO COTPYAHHYE-
CTBAa, J0BEpUs U B3AUMHOH BBITOJIBI.
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B cmamve peub udem o xumuueckom cocmage n0OO3eMHbIX 800 U KPY2OB8Opome 600bl 8 NPUpo-
0e, 0 MUKPOOUONIOSUYECKUX NPOYECCax, PU3UUECKUX CBOUCMBAX NOO3EMHBIX 800, KIIOUAs 2PYH-
mogvle 600bl, a makdice 0 memnepamype, RIOMHOCMU, NPO3PAYHOCTU, Yeeme, 3anaxe, 6Kyce U
PAOUOAKMUBHOCHIU B0OWL.

Temnepamypa 60061 Ko1€OIEMCsL HA HOIBUION MEPPUMOPUU 8 3A8UCUMOCIU OM ee YCI08Ull. B
VCIOBUAX MHO2OLEMHUX X0N0008 €€ cpedHe20006as memnepamypa cocmasisiem munyc 4-60 C. B
BYIKAHUYECKUX pALlOHAX memnepamypa 00bl 0bviuno gviue 1000 epadycos no Llenvcuro. [loozem-
Hble He2yboKUe 800bl, NOOGEPICEHHBLE GNUAHUIO MECIHO20 KAUMAMA, UMEION MeMNepamypy om
500 150 C.

Inomunocms 600b1 3a6ucum om ee memnepamypul. Bvicoxas niomuocms 600l HaOI00aemcs.
npu memnepamype +40 C. Ilo cpagnenuio ¢ opyeumu munamu dcuokocmet, 800a 6 X0100HOM
cocmosnuu nonudicaemcsi ¢ +4 0o 00 C. 3ameueno, umo niomHoCcms NUMbEBOU 8006l NPU MeMNe-
pamype +40 C cocmasnsem 1,06 ci’.

Kniouesvie cnosa. Xumuueckuii cocmas noo3emHwvix 800, MUKPOOUOLOSUYECKUE NPOYECCHI,
noo3emMHuvle 800bl, MEeMNEpamypa, NIOMHOCMb, HPO3PAYHOCTD, YEeN, 3andx, 6KYC, paOUOaKmue-
HOCMb 8000L.

In the article the question is about chemical composition of groundwaters and rotation of
water in the wild, about microbiological processes, physical properties of groundwaters, including
subsoil waters, and also about a temperature, closeness, transparency, color, smell, taste and radio-
activity of water. The temperature of water hesitates on large territory depending on her terms. In
the conditions of long-term colds her average annual temperature makes minus 4-60 C. In volcanic
districts temperature of water usually higher 1000 degrees on Celcius. Shallow groundwaters
subject to influence of local climate have a temperature from 5 to 150 C. The closeness of water
depends on her temperature. The high closeness of water is observed at a temperature +40 C. As
compared to other types of liquids water in the cold state falls down from +4 to 00 C. Is noticed,
that closeness of drinking-water at a temperature +40 C makes 1,06 cm’.

Keywords. Chemical composition of groundwaters, microbiological processes, groundwaters,
temperature, closeness, transparency, color, smell, taste, radio-activity of water.

A3 pyu TaAKMKOTXO MyailsiH Kapja IIy- KyHaH[a; 2) XOCHUATH a3 XOJaTH UBA3IIaBUU

JlaacT, KA TariupeéOun MUKIOPU XapryHa
MOJIIaXoM aAap obxou 3epu3aMuHi Oyaa 60
TaBCUPHU PaBAHAXOU (MIPOTCECCXOM) MypaK-
kabu (pu3MKaBUIO XUMUSBA Oa amas Meos.
WH ryHa paBaHaxo YyHHHaAHA: 1) XaamaBumn
YUHCXOU KyX#1 BA MUHEPAJIXOU YNHCTAIITKHII-
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azcopOcusiu 6aifHM 00y YMHCXOM KYyXUHU KO-
OmnusATH 4abOuigomTa; 4) paBUIIXON MU-
Kpobuosiory; 5) omexrtamasuu o6xo. Tarii-
up épranu Tapkubu oOXou 3epu3zaMuHU OO
TABCUPU UYHUH MPOTCECCXO € SIK € SIKUaH[
MetaMopdu3zMu 00 Homuaa mrygaacT. ba
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MPOTCECCXOU 3HUKPIIyAa HKIUM, MUKIOPHU
Ooopumotu atmochepu, OyrmmBy Ba Xapo-
paT TabCUPU KAJIOH MEpACOHA.

XyCyCcUATH XaJIIaBUM YUHCXOU KYXHUIO
MMHEPAIXOU OH PABUIIM MyXUM Ba XeJIe Max-
Hramrau Tabuu Medolajg Ba aap sk mapo-
WUTHU MYailsiH YMHCU KyXd 0a MIaKId MaxiyJsl
Mery3apaj (MachbajlaH HaMaKH Ol J1ap Ha-
TUYAW BapOH LIyAaHU MMaHYapau KpUcTa-
nuain 6a Maxyysl MyoOaaian merapaan). Pa-
BUILIM XaJIIIaBU TO OH JaM JAaBOM MEKYHa/l,
Ku 00 sikxena HaOyna, a3 cypbaTH Xapaka-
T 00, (PUIIOpPU OH, MABUYAMITH Ta3XxO BO-
Oacraru qopaa. A30acku xajaIaBuu HAMaK1
HaTpuil Ba kanuii 60 OajaHAIIaBUU XapopaT
Mead3osg Ba 6Gapbhakc XallIaBuy naiBacTa-
TUXOW HaMaKW KaJiuio CyiIdaTHOK HUCOATaH
[acT MeIIaBaj, o0U XyHyK Oemitap TapkKu-
0aH KaJICUITHOK OyJa, 0OM rapM HAaTPUIHOK
MeOomma.

PaBuim 6enikop rapaviaHd YUHCXOU
Kyxpi. DakaT KUCMH MaxcCyJlIaBaHAAu OH
oMoJa act 0a Maxiyls rysapal. Macanas,
XaHIOMH 0OaxaMTabCUPKYHUU OO 3epHu-
3aMUHU 00 OXaKCAaHTXOU TUJU KapOOHATH
(Mepren) o6 a3 TapkuOU OH (akaT KUCMU
XaJlaBaHAad, S’bHE KaJICHIM aHTUIPATH
OHpO OepyH HamyJa Ba 0a 4You Ball KOBOKHU-
X0 00 XaMpoXu KMCMH XaJllIaBaHIau YMHC
(rwn) OOKU MEMOHA.

MyOoaunan uBa3maBu € aacopOCUOHI,
xaMenla ap 6aitHu oOu 3epu3aMHUHUIO YHMH-
CXOHU KyX#1 0a amall Meosii Ba paBOHAH/IAHU
Oab3e KaTHOHXOM Aap o00yaa 0a MOHAHAMN
Na+, k1 a3 UMHCH KYX O€pyH COXTaHU AUTap
KaTUOHU 4dabOumrapauaa 6a muciau Ca2+
Mery3apaja. UyHuH paBuil 60 HaMmyiu My0o-
Jviav 3epuH ndoaa Kapaa MenaBas:

CaSO4 + 2 Na = Na2SO4 + Ca2+

bo paBuilM XaMuH I'yHa MPOLIECC XaHTO-
MU OyriiaBuM 0OXOU 3epUXOKH (TPYHTH), KU
Jap 4YyKypuu Ha a3 2,5 M 3u€n 4YOHTMpaH.
a3 cababu 0oy0 padTaHu 00U KANUILISIPU
KaTUOHXOU HAMAaKHU Te3XalllllaBaHaa 0a Mo-
Hauau Na+, Mg2+ Te3 TarimoH MeraBaHmLy
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0a wyplIaBUM XOK oBapja mepacoHan. MH
TyHa XOJucaxo Oemrap Aap MHHTAKaXOW
rapMy XyIIkd MyIIOXH/1a Kapaa MemIaBa/l.

ITpoTceccxom MUKPOOMOIOTH, KU Jap
HatH4an (GaboOIUSITH OPraHU3MXO aAMaJIH
MerapjaHja, OMWIM MYXUMH Tariupeouun
00XOM 3epU3aMUHUAHJ Ba Jap K BaKT pe-
AKCHSIXOM XaM TYpPIIIIaBM Ba XaM a3 HaB
OapkapopkyHupo 0a aman meopana. bapou
00X0M Ha OH KaJiap YyKyp YOUTUPIIyAau 3e-
pU3aMUHU, KM OHXO Aap IMIapOUTH TypIIIa-
BU Kapop JIOPAH/I, PABUIIN PEaKCUIN OaKTe-
pusBUM CyI(UIN TUAPOTEH 00 Tap3u 3epUH
0a amai Meosia:

2H2S + 02 =2H20 + S2
S2 + 302 + 2H20 = 2H2S504

Jap HaTW4am YyHUH paBUII OOM 3epH-
3aMUHU 00 malBacTtaruxou cyiadatu Oou
ramra 06a o0 XOCHUSITH CaxTH Ba arpeccUBU
(caxTTabcupu 3apapoBap) MeOaxman. bo
TAQIKUKOTXOM MHKPOOMOJIOTH MyKappap
Kapaa 1rygaact, Ku GabonusaTu OaKkTepHs-
X0 TO YyKypUHU a3 UH YOUTHPOyda amalaH
TaMBU3IIYAAI0 (CTEpWIbHBINA) Oexaa To3a
MeOomma.

OwmexTamaBun 00XOM T'yHOTYHTApKHO
9 100 MIITUPOKH (HabOJIM MHCOH Ba 4 MOO
poxu Tabum siKe a3 PABUIIXOM T'€OJIOTUIO TU-
JporeoJioru 6a xucod mepanaj. ap xonatu
aBBAJI (s’bHE OO MIUTHUPOKHM OAaM) TapKUOU
XUMUABUU OO0 Tariiup me€daa Ba XaHIOMU
Jap xonaTh OOEpUKYHUM 3aMHH YYHUH OO0
00 00u 3epuxoku (IPyHTH) OMEXTa Mella-
BaJl, KU XyCYCUSATHM OH HHMcOAT 0a gapadau
XOCHJTHOKHMH XOK Ba HAIITbyHAMOUW PAaCTaHU-
XOU 3UpoaTu xap ryHa meboman. dap ma-
poutu Tabum Oollajg, YyHUH OMEXTAIllaBUU
00xopo GemTap g1ap MaB3ebXOU KyXu AUAAH
MyMKHH, YyHKH Aap AOMpauW XaMuH TyHa
YOWXO YOKHM 3aMHMH, OeuoIIaBUM KadaTu
YUHCXOW KyXWU HaBBU Qypykanma (cOpoc)
Ba adpomita (B30poc) xerne 3uénana. Masuy-
JUSTU O€UOolllaBUM Ka0aTXOu 3epU3aMUHUU
YUHCXOM KyXWM YOpHUIIaBaHAa Ba O6a caTxu
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0oJIoM 3aMHMH XapakaT KapJaHu OOXOHW Uy-
Kypxobuaa merapaaj Ba 60 06Xxou 3epuxo-
KM (CPYHTH) OMEXTa LIyJJaHU OHXO HUXOST
OMexTallaBUM OOXOM T'YHOTYHTApKUO OKHU-
O0at 0a wypmaBuu 3aMHHY OOTJIOK30pLIa-
BUU Ka0ATXOHU XOK OBap/ia MEpaCOHa/I.

Bba xycycustxou ¢uszukaBuu 00 Ba a3 OH
gyMjia 00XOU 3epU3aMHUHH, XapopaT, 3UIUH-
ru, maddodu, paur, Oyii, TabM Ba KOOWIHS-
TU PAMOAKTUBHOKHU JTOXMJI MEIIIaBAH/I.

Xapopatu 00 — BoOacra 6a ImapouTu
MaBUYAMSITH OH Jap XyIyId KaJOH Tarvup
Meéban. Jlap mapoutu XyHykuu Oucépcosia
XapopaTu MUEHAU SKCOJIau Bail MUHyC 4-60
C ramkun meauxan. Jlap MUHTaKaxou BYJI-
KaH(pabOIUATKYHAH/IA XapopaTu 00 ofaTaH
a3 1000 C 3uén meboman. O6xou 3epuzaMu-
HU Ha OH KaJap 4yKyp xoOuia, Ki OH MaB-
3€bX0 Jap 3epU TABCHUPH UKINMH MaXaJuId
acTt, Xxapopartu 4yHuH 00xo a3 5 to 150 C
MeOo1maI.

3uyyurum 00 — a3 xapopaTu OH Bobacra
acT. 3uyyuruu dananau o6 gap xapopatu +
40 C mymoxuaa kapnaa memanaz. Hucoat 6a
JUrap HaMmyJIud MOJJaxou Moeb 00 Jap Xo-
nmatu xyHykam a3 + 4 to 0 0 C mact ¢apo-
MaJlaH, XauMaH Baceh MEIIaBa Ba a3 XaMHUH
cabab sk Hazap O6a 00 cabykrap Oyaa, 3u4u-
am 6a 0,92 r/cm3 Gapobap act. A3 MyIIoXu-
Jaxo OapMeosis, KM 3M4uud 0O OIIOMHIaHN
nap xapopatu + 40 C, 1,06 cM3-po Tamkui
MeIuXa.

Hladpdodun 06 — HUMIOHIUXAHAAU KO-
OMIMAT 1LIyOBIY3apOHUM Bail Mmeboman.
Mladpdodum 06 a3 MuUKIOPU MaBUYIUATH
Xap TYHHa OMEXTAaruxou 3appadyaxou Mexa-
HUKHM Ba MOJIaXOU OPraHUKHU BOOacTa acr.
Hap xamuH acoc 06xopo 6a ooxou madhod,
KaMe XHpa, Xupa Ba XeJe Xupa 4ya0 MeKy-
Haua. Haddodpun 06 60 ncrudoman ac606-
XOM MaxcCyC MyausiH Kap/Jia MeIuaBa/l.

Paur — Tapkubu XxumusiBUM 00XOM 3e-
pU3aMUHU PAaHTH OHPO MYailsTH MEHaMOSI.
OO0u a3 yuxaTu TapKkuOU XUMUSIBU TO32 OJA-
TaH OCMOHpAHT MeOommasa. Arap gap TapKu-
01 00 KUCIIOTau OpPraHuKH IyJIIMHA OoIa,
OHIOX paHru Bal 3apayaTod Mmerapaai.
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XaHroMu Jap TapkuOM OH MaBuyj OynaHu
IafBacTarui OKMCH OXAaH PaHIW Baul CypXx-
yau cuéxyaTtoO MellaBaj Ba arap OXaHu Jy-
BajieHTa Oolllaji, OH roX paHru Bai cab3yau
kalynrob merapaas.

Byit — obxou 3epuszamMuHu acocaH Oy
HagopaHA. byll XamMOH BaxkT Mmango mema-
BaJI, KM arap 0a yuse € SITOH MOJIIa€ OMEXTa
maa/i Ba udiroc rapaaa. Macamnas, oou 60T-
JIOK30p Oy" Maxcycu OOTIIOKH JIopajl, UYyHKU
UHTYHa 00 00U SKYOMHMCTOJA, CyKyTKapaa
Ba MOJIAXOM 3UENN OPraHUKUU TAXIIUHU
noira Medotaa. Oou yox Oyu 3ax gopaj.

Tamsb — 00 BobacTa 6a OH MOAAAXOU MU-
HEpaJuu Xajllyaa, ra3 Ba XapryHa oMexTa-
X0€e, K1 J1ap Tapkubu o0 MaBuyJIaH[ NMango
MemraBaja. MacajaH, MOHU YHCYpH OXaH 0a
00 TapMu HO(Opam Menuxaa, HAMAKHU CyJI-
dbatu HaTpHil, MArHUIL OOPO TAJIX MErapio-
HaJl, MOJJaXO0M OpPraHUKU OOpO IMpPUHYA
MEKyHaJl, MIOHXOM 0301 AaHTHIPUTU Kap-
O00H 006pO XyIIThAMY TAPOBATOAXIIT MEHAMO-
ST

ba o0xom XycycusTHm paamoaKkTHBHUIO-
mTa — 00XOM 3epU3aMHUHH JOXWJI MEIIaBaHI,
KU Jap TapKUOAIIOH PaguOU30TOINXOH YH-
CYypXOHU ypaH, paJiOH Ba UPUANA MaBUYIO0Y-
JIaH aH/I03ad MUKAOPH ypaHy poauit gap oo
00 rpamM 6a uTp (T/171) Bpoaa Kapaa Mera-
BaJ. Mukaopu pajgoHpo gap o0 60 Boxuaun
kiopu udoma meHamosiHa. Kropum — uH OH
MUKJIOpU PaguOaKTUBUU paJioH 60 1 r pa-
JIUI Jap X0JIaTh MyBO3MHU MeOOIIA/I.

Hap coxau Tu66u-ra6006aTu (00xou rap-
Mu TaboOatu, 6a moHaHau [apmuainma,
Xoyaoburapm 60a 4Ou BOXUIU KOPU BOXUIU
annozan Maxe (Me) kabyn mynaact. Xyay-
JT1 PAIMOAKTUBHOKUY 00XOU MIUHEPAITH XeJIe
Baceb acT Ba a3 3 to 275 agaag Maxe taritup
Meébas, aMmmMo a3 Tapadu KOpMaHAOHU THO
HYIIUJAHU 00M MUHEPAIIMU PaANOaKTUBHO-
kuu 800 agax Maxe — momta HU3 Tabo0daT-
HOK Meboma/.

OO0 nmap Tabuat map ce xojaaT BOMeXypas:
rasrynu (0yru), caxtu (six) Ba moewru. [ap
X0JIaTH MOebru 00 003 Aap 1y HAMY/l MEIIO-
XHJIa Kapaa MemaBaa: oou atmochepu (py-
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U3aMHMHM) Ba oOu 3epuszamuHu. HoBoOacra
a3 XoJaT Ba ILIAKI Xap SIKU OH 00 WIMXOHU
T'YHOTYH, a3 OH uymiia, (pu3uKa, MeTeoposio-
rust (XaBOOMY3H), TJISITCUOJIOTHUS (SIXOMY3H),
MEp3I0TOBEACHUE (XYHYKOMY3H), OKEaHO-
jorusi (YKEHYCIIMHOCH) Ba TUAPOTEOJIOTHUs
3epH TAAKUKY OMY3UII MeOoIIa.

A3 pyd MaBIyMOTXO XadyMH OOHM Kyp-
pau 3amun 6a 1 mupa. 454 miua kM3 Gapo-
6ap act. A3 un Mukaop 60 MITH.KM3-po 00un
3epu3amMuHu, 24 MiIH.KM3-po o0u sixramra,
234 mitH.KkM3-po 00U KyJIX0, 75 MIH.KM3-po
00U IrpyHTH (3epuXx0KH), 14 MiaH.KkM3-po 06u
nap atMocepan xaBo Oyaa Ba 1,2 MiTH.KM3-
PO 00u map€xo TalIKuiI MeKyHa 1. XaMan Ha-
Myau obxou HoMOapiyjaa gap tabuat gap
luparapaumm goumu kapop aopaa. Opa-
TaH ce Hamyau [uparapaumum o6po 4yao
MeKyHaH: [uparapaumm KaaoH (KUThaBH,
MUHTaKaBM), XypJ (perMOHaJIM) Ba JOXWJIU
(Maxamm).

IM'uparapaumm kagoHu Tabun 00 — YyHUH
rapauiie MebomajJ, Kd Ball XaHTOMHM Oyr
mIy1aHu o0u 0axpy yKEHyCXO Ba a3 JJoupaun
OHXO 0a KUThAXOU XYIIKU I'y3allTaH Ba 6ap-
ramTa JIOMMO Jap XOJAaTH YONMBA3IIaBUU
HAMH Jap 3€pU XapopaTH XaBO MeOOIIaj.
lMuparapaumm KajloHu oOpoO MO XaHTOMH
OopuaHu OOPOH MYIIOXUJA MEKYHEM, KU
UH XOJMCOT Jap HaTtudyau a3 Oyru Oaxpy
YKEHYC JIap TOUpa KUTHaXOU TapMy XYIIK,
0a Byuy/ oMaJaHu KaTpaxou oou aTMocde-
pu MeOo1a.

luparapaumm xypau o0 — 4yHUH rap-
nuie Me0ommaj, Ku MpoTCeccH OYriiaBu Ba
OoopummoTu atMochepu Gakat map goupan
Xyau 0axpy yKEHYC Ba KUThaXOM XYIIK Oa
aMasr Meosi. PapKUATA TApAUIIN XypH a3
l'uparapauim KajaoH J1ap OH acT, KA YOUAu-
rapkyHuu Oyru 6a Byuyn omaja Ba 0a ma-
codan kajoH (a3 moupaum O6axpy ykéHyc Oa
KUTHAXOU XYIIKH) Ty3allITaHU OH Tuja Ha-
MeniaBas.

[Muparapaumm 1OXwin — YyHUH Tapau-
i 00 Meborraa, Ku Bail hakaT gap MaB3eb-
XOM XypIu MaxaJUIKM Jap HaTtudan ¢abo-
JIUSITU UHCOH OaByuya Meosifi, 0a MOHAHIU
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XaB3axou (KyJIXou) CyHbH, 06aHOOPXO, CHU-
cTeMaxou OOEPUKYHU JIap COXau KUIIOBAP3H
MeOomma.

ba Muknop Ba xaumu obu Kyppau 3a-
MUH SIKYaHJ] OMWIXOHW UKIIMMHU, 02 MOHAHIH
pyTyOaTHOKM Ba HAMMIMHM XaBO, OOPHUIIOT,
OyriiaBuu 4apa€HOKUU 00U AapeBy Uyidbop-
X0, HHGMWIbTpATCUs (4abuim 3aMIUHIHA 00),
TarinpeéOnm XxapopaTu XaBo yapacH Ba ¢Gu-
mopu 00 TAbCUPHU KAJIOH MEPACOHAHT.

Boobacra 6a makiu naigomasu 1y Hamy-
nan Oopumotu atMochepupo GapkK MeKy-
HaH/I

- OH OopuioTe, KM OEBOCUTA J1ap CATXU
YUHCXOW KyXHW Jap HATHYaW MacT OyJaHH
XapopaTH XaBo, 0a MIAKJIM 11abHaM, KUpas,
gx4a 0a aMaJl MeOosi;

- OH OopuIoTe, KU OeBocuTa a3 adpy
OynyT Oa makim 6opony 6apdy xoia medo-
pan.

Muxgopu 60opuiioT atMmochepu o1aTaH
00 radgcurun xkabatu o6 00 aHIO3aW MHII-
aumetp (MM) Oa xucob rupudra MemaBa.
Muxgopu 60pHIIOT Jap Xap KUThAI0 MHUH-
TaKaxoW pyu 3aMHH Xene papk MekyHaa. A3
PyH MYIIOXHAaX0 Aap XUHIYCTOH MUKAOPH
6opuiot 6a 12000-14000 mm mepacan, nap
Ywm 6oman -1-17 Mm Tamkun meguxa.
Hap coxmixon Kaskazumu 0axpu Cuéx Muk-
nopu 6opumor 1200-1300 MM, nap maxpu
Mocksa 500-600 MM, nap Boauu Myprodu
TypxkmanuctoH — 125-150 mm.

Jap MuHTakam TyHApa OyrmiaBu gap siK
con 200-300 MM, maBzebxou gamTh -600-
1000 mMm, gap uyiy 6uéoon 1500-2000 mm-po
Tamkwi Menuxad. Jlap MaB3ebXou UKIUMH
XYIIKy TapMU Jap JaBOMHU COJ MHUKIOPH
Oyrmasu Ha3zap 0a MUKIOPHU OOPHUILIOT 3UEN
MeOomaa. OMy3uIll Ba TaXKUKU PaBUILIXOU
Oyrmasuu o0 6a X0JIaTU MEeTMOPATUBUU 3a-
MHUH TabcUpOaxin mMedoIaa, 4YyHKM UH Ma-
chajia 00 XyCycUsiTXOM OOEPUKYHU Ba 3aXKa-
IV 3aMHH 319 aJIOKAMaH]T acT.

Yu taBpe, K1 Jap caTpxou 0010 3UKp Ha-
Myzaa 1y, oopumoTtu atMmochepu 6e paBu-
i OyrimaBu 6a amai Hameosin. byrmasu un
SIK XOJIATH a3 IIAKJIM MOEBI'M BaC aXTH 0a XO-
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natu Oyru ryzamtanu ob medoman. Xucod
Kap/a 1IyaaacT, KA Jap MapouTH TPOIUKH
a3 catxu 0osoun ykényc 1o 1,5 M 06 6a Oyr
MyOaaaan merapaad. Jdap mapoutu Kytou
mumostu 6omana, a3 0,5 M 3uén o6 Oyr Ha-
MemraBaa. A3 HyKTau Ha3apusiBUU (PU3UKH
OyrmaBupo XaM4yH MMKOHMSITH MaKCHMa-
uu OYrXOCWIIIIABU a3 caTXu 00 Jap miapo-
UTU METEOPOJIOTUM MaBuy]l Oyma meOoriai.
Byrmasuro OyrxocusmaBu paBUIIXoe MeOo-
IIaH/, KK Xap maboHapy3, MoxXy Qaci 1ou-
MO Tariup meeba.

Nnduntparcus (3axuimn, 3axmma rys3a-
IITaH) HU3 MOHAHIM OyriaBu € 0yXopuiaBuu
00 HamyecT gap rapauim oo 6yaa, nap aci
XapaxkaTu o0po Aap 3epH TabCUPU KyBBau
Ba3HU XY a3 CypOX4axor TAPKHUIIXOU YMH-
CXOM KyXM YapaCHIIy1apo HUIIOH MEIUXaI.
XaHromu 3axuiiy o6 K KUCMU OOPHUILIOTH
aTMochepu BOPUAN YMHCXOU KyXHU Tapauja
TO 06a caTxu kKabaTxou 000pU 3epU3aMUHU
Mepacag Ba 00 paBUIIM WHPWITPATCHOHH
YYHUH Ka6aTxopo 60 00 TAbMUH MEHAMOSI]I.

Owup 6a paxmumu ['mparapanmm oo6xoun
Tabuu yapa€HHOKMM 00 HM3 Oa Haszap ru-
pudTa memasaza. [Jap uH xonat gy HaMyau
yapaéHu o0 (apk kapaa MemaBai: sike 4a-
paéHu oOM pyM3aMHMHM Ba JIUrape, yapacHu
00U 3epuzaMuHM MeOomal. Muxkaop Ba xau-
MU O0M 3epU3aMHMHM a3 IIAPOUTH UKIUMH
MYXUT, XOKY Ha0OTOT, MIAKIN TeoMopdoIIo-
I'Ml Ba COXTH T'€OJIOTHH Xap SIK MaB3€l0 MUH-
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Takau MyalsiH BobacTarum KajioH gopal. ba
nbopau gurap, MUKIOpH OOpPHUIIOT, HABBU
XOK Ba HabOTOT, makyim peied (OanaHIuBY
MACTUXO, KYHUU HUILIEOUXOU KyXY TEIINaxo),
TapKUOW JIUTOJIOTHH YMHCXOW PyH3aMHHH,
CTPYKTypa Ba TEKCTypau OHXO OeBocurta Oa
paBuim (MHQUITpATCHs) Ba a3 OH Yymiia, 0a
MUKAOPH 00U 3epU3aMUHH TABCHP MEPACO-
Ha.
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HOU OITacHOCTH, TeM 0oJiee, 4TO OHU PACIIOIOKEHBI HACTOIBKO OJIM3KO K TOPOJIaM, UTo B cydae ca-
MBIX TSDKEJIbIX aBapUM y MX JKMTEJIEH COBEPILIEHHO HE OCTAETCS BpEMEHH ISl ABaKyaruu. [Ipopeis
JIF000M n3 TMEPEUYNCIICHHBIX BBIIIC IJIOTUH HEN30EKHO MMPUBEACT K MHOIOYHCJICHHBIM XXE€pTBaM, U
YHUYTOKCHUIO HHPPACTPYKTYPHIL.

KuaroueBbie cioBa: ['DC, ormoi3Hy, TPOPEIB, 0€30TTIACHOCTD, BOJOXPAHIIINIIA, aBAPHH, TIIIOTH-
Ha, 3eMJIeTpsICeHns, cOpoc.

Hap mammys, nap TossukucToH, nap nmo€nobu kymm Capes, 6emr a3 1 mmminony 890 mazop
Hadap 3uHari MexyHas, ki uH 20% a3 nmymopan ymMmyMun amwoiun Jbymmypun TOJBHKHCTOHPO
TalIKWJI MEeAUmbanl. n manHOUM OHPO ao0pad, KM MamkballlbOou albOJIMHUIINH, KA Jap MHUHTAaKamkou
noéHoou kynu Capes JhoHTHpaH, 3epy XaTapyu paxHau dHBTHUMOINHN Kynu Cape3 Kapop IOpaHI.
Camamamou SBTHMOITT Jap HEPYTOBH0U 0apku 00MH KaJIOH, KU Jap HaTWJbau paxHAIlaBUU cap-
Oany 6a aman MEOsIHI, MHIYHHUH SIK 00bEKTH XaTapu OajaH0IITa MeOOoIIaH I, anaxycyc a30acku
OHI0 0a Ak pPHO0 YYHOH HA3JIMKAH/, KU Jap BOJIaTH CaJaMamkOou HIaau/] 0a COKMHOHHM OHI0
Oapou KyunaaH KOMIUIaH BakTh Kol HaMmeMoHa . PaxHanraBun ;aMa ryHa capOaHamoun gap 00110
3HUKpIIyAa HOTY3up 0a TanadoTH 3ué Ba XapoO 1rynaHi HHPPaACOXTOp OBapJia MEPACOHAI.

Kanumamon kajaui; HOO, sipy, 4opiiasi, Oexarapi, 00aHOOp, cajama, II0THHA, 3aMUHIYHOT,
obmapTo.

In total, more than 1 million and 890 thousand people live downstream of the Sarez Lake in
Tajikistan, which is 20% of the total population of the Republic of Tajikistan. This means that the
settlements located below the Sarez Lake are under threat from a possible breakthrough of the
Sarez Lake. Possible accidents at large hydroelectric power plants caused by a dam break, are also
an object of increased danger, especially since they are located so close to cities that in the event
of the most severe accidents, their residents have absolutely no time to evacuate. The breakthrough
of any of the mentioned above dams will inevitably lead to numerous casualties and destruction of
infrastructure.

Keywords: Hydroelectric power plant, landslides, breakthrough, safety, reservoirs, accidents,
dam, earthquakes, discharge.

Pabora HOCHT MH(DOPMATHUBHBIA XapakTep
U JIEKUT B OCHOBE CYIIIECTBYIOIIMX UCCIIEI0BA-
HH, METOAOJOTHN OLEHOK U MOJAEIIMPOBAHUS
BO3JICUCTBHUI TUIPOIHEPTETHUECKUX OOBEKTOB
Ha OKpPYXKaloUIyw cpeay. MHOromiaHoBOCTh
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HCCIIEIOBAaHUM, OpUEHTAINs Ha pEIIeHNnEe KOH-
KpETHBIX HamOojee OCTPhIX, HAa JTaHHBIH MO-
MEHT BpEMEHH, 3a/1ad 3aTPyAHSET pa3paboTKy
€IMHOTO TO/IX0/1a K PELICHUIO 3KOJIOTUYECKUX
npo0IeM THAPOIHEPTETUKHA B COOTBETCTBHH C
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COBPEMEHHBIMU TpeOOBaHUAMU O€30MaCHOTO
pasButus TexHo ceprl. Takoil mOIXOM MOXKET
OBITH peajn30BaH Ha OCHOBE HCIIOIb30BAHUS
UJIeU TPUPOAHO-TEXHUUECKUX CUCTEM. [1]

[louemy Takoe BHUMaHHUE YIENAETCA BO-
npocam Oe3onacHocTr Ha Tamxukckux [DC?
VY4uThiBas, 4TO CYIIECTBYIOLIHE MPOOIEMbI
BOo3HMKIIME B Mupe u B Poccun emé pas Ham
JaI0T BO3MOXKHOCTh OBITh BHUMATEIIbHBIMU B
cdepe 0€30MaCHOCTH OKPYXKAIOWIEH Cperbl, Ha
npumepe aBapuu Ha Casno-1lymenckoit ['DC.
3nech Hajo OOpaTUTh BHMMAaHUE HA TO, YTO
npakTuuecku Bce kpynusle ['DC Tamxukucra-
Ha HAaXOZASTCS BBICIIEE IO TEUEHUIO OT KpYII-
HBIX TOPOJIOB:

HIKe 10 TeueHuro Cape3Koro BOAOXpaHU-
mua Pymown, Kanaiixywm, [apxap, [Iaamk, Ail-

Ba/DK, Jkunukynb, yacte Adranucrana, Y3oe-
kucraHa u Typkmenun [2].

Huxe no teuenuro Porynckoit I'DC nHa-
xondarea — Hypek u gacte kackaga I'OC no p.
Bax, Takxke yacth XaTaoHckuit obnactu, Ad-
raHucTaHa, Y36ekucrana u TypkMeHHCTaHa.

Huxe no teuenuro Hypekckoir 'DC Haxo-
narcst — Hypek, baiinasunckas 1'OC, Canrny-
muHckas ['DOC, Baxiickas gonusa, dacth Ka-
(bapHUTaHCKOW JONMHBI, YacTb TEPPUTOPUU
Adranucrana, Y3oekucrana u TypKkMeHHCTa-
Ha.

Huxe no tedennto bainasunckoin I'DC -
Canrnynunckas I'DC naxonsres, ropoa. Kyp-
ran-Tro0e, Baxickast qoinuHa.

Huwxe no teuenuto Canrmyaunckoir I'2C
HaxomsiTca - Baxmickas nonmua, Komxoszaban,
Hyctu, [Taumx u Hlaaprys.

Tabmuua 1.

UncneHHOCTh HaceNeH s JKUBYIIETO MO yIpo30i, BO3MOKHOTO MpopbiBa Cape3Koro BOIOXPAHMIHINA

HaumenoBaHnue paiioHOB U ropojioB Ta/pKUKUCTaHA Hacenenue B ToIc. 9 (20191)
I'BAO
Myprad 15.6
Pyman 25.6
Hapsa3 23.5
Bcero: 65
XatnoHckast 00I1acTh
Mamcupnnn omun (LLypoban) 52.4
Boxrap 251,7
Komxozaban (Ix.Pymmn) 182,3
JxalixyH 132.7
[Taapty3 117.2
ITanmk 108,0
Boce 205,3
XamaJoHu 142,7
ITapxap 158,5
Hypex 28,0
Baxmickas monuaa 184.5
r. Kypran-Tro6e 105,3
r. Capbanp (1) 28.8
Bcero: 1.890
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Bcero B TamxukucTaHe, HHXKE IO Tede-
HUIO XKUBYIIUX MO/ YTPO30i MIPOXKUBAIOT Ooiee
1 mH. 890 ThICAY YEIOBEK, YTO COCTABIISICT
npumepHo 20 % ot Bcero HaceneHus Tamxu-
KUCTaH. [2] DTO O3HAYaeT, YTO >KUTEJU BBILIE
[IEPEYUCIIEHHBIX TOPOJOB U DPANOHOB JKUBYT
10J] YIPO30H, CTUXUHHBIX OEICTBHI OT BO3-
MO’KHOT'O IIPOpbIBA IUIOTHHBI Cape3koro BOJO-
xpanmwmma u apyrux ['DC. IIpuuem, HekoTo-
prie wiotuHb! ['DC (Hypekckas) pacrosoxeHsl
HACTOJIBKO OJIM3KO K TOPOAY, YTO B CIydae mpo-
PBIBA IUIOTHHBI, Yy €T0 )KUTEJIEH COBEPLIEHHO HE
OCTaeTCsl BpEMEHM VISl ABAKyallUH, MIOCKOJIBKY
BOJIHA pacHpocTpaHsercs oueHb ObicTpo. I1po-
pBIB JIt000W M3 cymecTByromux miotun ['9C
HEU30€XKHO TpHUBENET K MHOTOYUCICHHBIM
KEpPTBaM.

B s1ux paifoHax cocpenoroyeH OOJBIION
CEJIbCKOXO3SIMCTBEHHBI M  IIPOMBIIIJICHHBII
IIOTEHLIMAJ, COCPENOTOYEHbl TPAaHCIOPTHBIE
y3Jbl, ¥ IO3TOMY HpPOPBIB 000 KpymHOU
IUIOTUHBl BOJOXPAaHWIMILA O3HA4aeT ele U
cuibHeNHmi yaap no skonomuke ' BAO u Xar-
JIOHCKOM 00nacTd, U B IEJIIOM [0 3KOHOMHKE
Taxukucrana.

Jist  MECTHBIX, PETHOHAIBHBIX BIIACTEH
I'BAO u Xarmnonckoid obmactu Bompoc 06e30-
nacHocTd KpynHbIX [ 9C nomkeH ObITh BOIPO-
coM Ne 1 1 OT HeHTpanbHOIO amnmapara Bia-
CTEH K 3TOMY BOIIPOCY TaKxke TpedyeTcs camoe
MpHUCTAlbHOE BHUMaHHE, MO0 ymiepOd OT BO3-
MOXHOHM KaTacTpo(bl MOXKET OBITH HACTOJIBKO
BEJIMK, YTO KOMIIEHCHPOBATh €ro Oy/eT O4eHb
TPYIHO.

OO011eN3BECTHO, YTO OT JI000r0 €CTECTBEH-
Horo Bozpoxpanuiauima u I'DC ucxomur cmep-
TENbHAsl yrpo3a, 3aBUCALIAS OT 3KCOI€HHBIX,
CEHCMUYECKUX U TEXHOTCHHBIX (haKTOPOB. DTO
Bonpoc yrpo3sl B Ta/pKUKUCTaHE HpHU CTPO-
urensctBe ['DC cTouT Ha mEepBOM MecTe. ITO
paAMKaJIbHO YBEIMUYMBAETCS TAKXKE OT TOIO,
yto y I'mapocrpouresnel mpocTo HET TEXHU-
YeCKUX BO3MOXHOcTell oOezomacuth ['DC B
KPUTHUYECKON CHUTyallUM IyTEM 3KCTPEHHOIO
copoca Boxmbl W3 BojpoxpaHwiuima. s 3to-
ro npu crpoutenabctBe '9C B Tamxukucrane
CTPOMTENIBCTBO JAHHOTO BOAOCOpOCa, COco0-
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HOTI'O CIIPABUTCS C TAKOM 3a7a4€ii CTOUT Ha Iep-
BOM MecTe. ONacHOCTh YBEJIUYMBAETCS TAKKE
u ot toro, uro ['DC B Pecnybnuke Haxoaarcs
B ceilcMuuHHOM 30He. OJHAKO /10 HACTOSILE-
ro BpeMEHH He ObUIM 3a(MKCHPOBAHBI CIIy4au
aBapuu, BbI3BAHHbIC 3€MJICTPSICEHUEM U T.II.

Takum o0pazoM, HEOOXOAMMO B IpoIecce
mIaHupoBanus crpoutenscTBa ['9C mposene-
HUE CEICMOIOrMYeCKOr0 MOHUTOPHUHT JJIs pe-
LIEHMSI CIEAYIOUINX 3a]au:

* OrmnpeneneHue NpOCTPAaHCTBEHHO-BPEMEH-
HOTO pachpeieNieHusi MECTHOH (HOHOBOI
CEHCMUYHOCTH;

HaGmionenne 3a BO3HUKHOBEHHEM Ha-
BOJIHEHUE (IJIOTUHHOM) CEHCMHYHOCTH B
IIPOLIECCE 3AIIOJIHEHUS BOJOXPAHNIIMILA;
[Tonyyenue MCXOMHBIX AAHHBIX JUISI OLICH-
KM PUCKOB: CEHCMUYECKOI0, TEXHOI€HHOI'O
CTpaxoBaHHUsI.

[To Bompocy «CucremMa MOHUTOpPUHTA U
panHero onoserieHus ozepa Capes» padoranu
(Hermarymnaes C.X. - AH PT, MackaeB K —
Komurer no YC u I'O npu npasurensctse PT,
Niyx H.P. -TUCCC). Cucrema HajaxkeHa Ha
VYcoiickoMm 3aBane u B 3anagHoil yactu Capes-
ckoro o3epa. [10-14]

[IpaBoGepexusbiit onomzens: B 1967 romy
Ha npaBoM Oepery Capesckoro o3epa ObL1 00-
Hapy>KE€H YYacCTOK C OIIAaCHOCTbHIO OIOJI3HS - TaK
Ha3biBaeMblil  «IIpaBOOEpPEKHBINA  OIOJI3EHBY.
IIo mporuo3am HEKOTOPBIX YYEHBIX, IIPU 3€M-
JETPSICCHUH MOXET MPOM30UTH OOpylLIeHHe
OIIOJI3HS, YTO BBI3OBET BOJSIHOM BaJl, KOTOPBIA
IIEepENbETCS Yepes 3aBal U, pa3MOET TEJIO 3aBa-
na. B cinydae npopeiBa €CTECTBEHHOM IIOTUHBI
IIOCJIEAYET CIUB 03€pa, YTO BBI3OBET CEJIEBOU
IIOTOKA OTPOMHOM CWJIbl U JUIUTEIBHOCTU. B
WUTOTE 3aTOIUICHUIO MOJIBEPTHYTCS TEPPUTOPUU
BIUIOTh A0 HHU30BUU AMyJapbu, 4TO BBI30BET
pa3pyllieHre MHOXECTBA HACEIEHHBIX ITYHKTOB
U TPOMBIIIJICHHBIX OOBEKTOB Ha TEPPUTOPUU
Tamxukuctana, AdraHucrana, Y30ekucraHa
n Typxmenun. [3] B pesynsrare celicmuue-
ckue uccaenoBanus (1977-1984 romer). [12]
JLIL. IlanblpuH aBTOp BO MHOTMX IIPOEKTOB U
OTYETOB O Teo(PU3MUYECKUX HCCICIOBAHUAX B
paiione Capesckoro o3epa, B pesynbrare 3THx
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HCCIIEOBAHUN UM II0JIy4€Ha YHHMKaJIbHAs UH-
¢opmansi Ha OCHOBE KOTOPOW OIHUCAHBI pe-
3yJbTaThl CEHCMOIOIMUECKUX U KOMIUIEKCHBIX
reopU3NIEeCKUX HCCIECIOBAHUS Ha YCOMCKOM
3aBajie. DTU MCCIEN0BAaHUS [10Ka3aau IPUHIIN-
[IMAJIbHYI0 BO3MOXXHOCTb BBINIOJIHEHUS CIIOXK-
HOTO KOMILJIEKCa Te0(PHU3MUECKUX METOJIOB ISt
U3YyYEHHUsl 3aBajibHBIX IUIOTUH B BBICOKOIOp-
HBIX YCIOBUSAX. Pesynbrarel uccienroBaHUN
MO3BOJIMJIM TOATBEPIUTH OJOKOBOE CTPOCHHE
VYcolickoro 3aBajla U HaJU4UE B €r0 Ipenenax
CEBEpHOW W IIEHTPaJbHOW OCIA0JICHHBIX 30H,
IIOJIyYUTh IPEACTABICHUE O MOJIOKEHUU ITyTel
(GuIIbTpaK BOJbI Yepe3 3aBall, OLCHUTh MOIII-
HOCTb 3aBAJIbHBIX OTJIOKEHUN U IOJOKEHHE
TaJbBETOB MOTPEOCHHBIX MOIUH pek Myprad u
[Tanay-dapa.

Brimonnenue ceiicMopa3BeOUHBIX PabOT
Ha IIpaBoOepexHoM ckioHe KpyTusHou 30-
35 rpagycoB U IPEBBILIEHHEM BEPXHEM 4acTH
ydacTKa Haj 03epoM Ooiiee ueM Ha ThICAYY
METpPOB, SBJISETCS HAYYHO-TEXHUYECKUM JI0-
CTH)KEHUEM, KOTOpPOE, KaK HaM KaKeTcs, He
IIOBTOPEHO JPYTMMHU MCCIENOBATENSIMU B yC-
JIOBUSIX BBICOKOTOPbSI 1O HACTOSIIETO BPEMEHH.
C noMoIplo celicMOpa3BeIKH BbISBIECHA IIO-
rpebeHHasi MajeoreHoBass MHTPY3Hs, KOTOpas
BHeJpUiach B Oonee apeBHUE mopoabl Capes-
CKOH CBUTBHI, YTO BbI3BaJIO 00pa3oBaHue [IpaBo-
6epexHoro onoi3Hsa. OnpeaeneHo MoIoKeHue
KpPOBJIM MOHOJIUTHBIX IOPOJ, KOTOpasi, Kak J0-
Ka3bIBaeT aBTOP, SBJISIETCS IOBEPXHOCTHIO CMeE-
LIEHUs1 ONON3HS. [4]

B 1968 rony A. W. lllexo no pe3ynbraram
UCCIIEIOBAaHUS C BO3yXa OLEHHUBAI €ro 00bEM
B 2 km?, B. C. ®enopenko B 1981 roay HazbiBan
uudpy B 0,9 km?, B 1990 rony FO. M. Kazakos,
H. P. Umyk u FO. Ak0o10B oLeHHIN 00BEM.
[IpaBobGepexxnoro omnomsus B 0,633 kM?, a B
2002 rogy Ha OCHOBAaHUU ITHX KE MaTepHalloB
A. P. Umyxk, H. P. Umyk u C. X. Hermarysuia-
€B B JOKJaJe caeraHHoM B MHcturyte dusu-
K1 3eMIIn 3aBUIM 00 OTCYTCTBUH OIACHOCTHU
MIPpaBOOEPEIKHOrO OIMOJI3HA KakK TakoBoro. [10]
Hoxnan Ancdopa u Ilarpuxk po3 [5] B 3TOT
e TEepPHOJ OLEHUIN 00bEM OIMOJI3HS PaBHBIM
0,5 km3, a MUC Tamxukucrana B gokinaje EB-
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pA3DC B 2006 rogy cooOIIMIIO O CYIIECTBOBA-
HUU JBYX OmMoy3HeH, [5] oobéMom mo 0,6 km?
KaK/]IbIH, TOJIBKO OMH U3 KOTOPBIX MPEICTABIIs-
er onacHoCTb. 110 ounenkam JI. II. Ilansipuna,
OCHOBBIBAIOLIETOCS Ha JAHHBIX €AMHCTBEHHOM
POOYPEHHOM B OIOJI3HE CKBAXKUHBI, €70 00BEM
cocrasiusier 1,25 km?, u3 kotopeix 0,5 km? npu-
XOJIUTCS Ha 4eX0J U3 00JIee PHIXJIBIX TOpOJ. [5]

Omacueiii onoimenb oobemoM 0,9 kM3 Ha-
omonaercst B HxKHeM Obede Porynckoii I'DC.
K Takum e BbIBOJAM NPUIILIM CHELUATN-
CThl MHXHHHUPHHIOBOW Kommnanuu Lahmeyer
Internationa. Cxoji BTOPUYHBIX OIMOJI3HEH Oy-
JIET co3jiaBarh onacHocTh noaromieHus 1'9C,
AQHAJIOTUYHO U3BECTHOMY OIIOJI3HIO B HIXKHEM
obede baitnasunckoit I'DC. Ilpuyem oObem
balinasuHCcKOro onoJ3Hs Ha epBOU CTAIUU HC-
CJIe/IOBAaHUI OIICHUBAJICS B TPUCTA pPa3 MEHbIIIE
10 CpaBHEHUIO ¢ PoryHckum onomizHeM. [3]

dakropoB, crnocoOCTByIOIMX 00pa3oBa-
HUIO oromn3Hel, Hemauo. [Ipocto Tak 6onbLIoN
IJIACT TPYHTA HE CXOJUT, AJI 3TOTO JOJKHbI
CIIOKUTHCS ompeieieHHbIe ycinoBus. [Ipuunnbl
MOTYT OBITh SHAOTCHHBIMU M SK30TCHHBIMU:

- pa3MbIB [IOPOJ BOAOU. BiiaskHbli MOYBEH-
HBIA TOPU30HT OoJsiee TSHKENbId U HEyCTOMYH-
BbIii. OH cMeIaeTcst o/ BIUSHUEM COOCTBEH-
HOW Macchl. Yalle BCEro siBJI€HHE OTMEYaeTCS
B CTapbIX ropax, IJie CKJIOHOBas MOBEPXHOCTh
MOKPBITA TOJICTBIM CIIOEM PBIXJIBIX 0CaJOYHBIX
MIOPOI.

- IOJMBIBaHUE Oepera ABMKYIICHCS peUHON
BOJION.

1. CwmelieHre BOJAOHOCHOIO IUIacTa OTHO-
CUTEJIbHO BOJOYIIOPHOTO IOJ ACHCTBHEM
TPYHTOBBIX BO/I.

3emileTpsICeHUs.

V3meHeHne peyHoro moroka penbeda mon
BO3/ICMCTBUEM TEYEHUN U MPOUCXOMSAILNX
B BOJE IpoLECCOB. JIOHHBIE TPYHTOBBIE
C/IBHUTY CaMmble MOIIHBIC U OOIIMPHBIC, He-
PENKO MPOBOLUPYIOT OIIOJI3EHbD.
JnuTenbHas Harpy3ka Ha MOPOAbl B KOH-
KpeTHOM Mecte. OOpylieHne TpyHTOBOU
Macchbl HEPEIKO OTMEYAETCs B MECTaxX ak-
TUBHOT'O CTPOMTEIBLCTBA, BCIEACTBUE IOJI-
PE3KH CKJIOHOB IIPU CTPOUTEIBCTBE JOPOTU
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aBromaructpaieil. OcoGeHHO 4yacTo 3aBa-

JMBAET JOPOTH, N0 KOTOPHIM €KEIHEBHO

JIBUTAIOTCS TSXKEIIOTPY3HbIE aBTOMOOMIIH.

[Ipu crpouTenpHBIX paboTax OCHOBHAs

INPUYMHA CXOXKJIEHHS MOpoJ — 3a0UBaHUE

CBail B 3€MJII0, IIOCKOJIBKY B IOJ3EMHBIX

CJIOSIX CO3JAeTCsl yapHasl BOJHA, KaK IIpH

3emileTpsceHu. [9]

OnsIT pa3pylieHust APYTrux KPYIHBIX ILJIO0-
TUH B MHpE IIOKa3bIBa€T U JIOKA3bIBAET, YTO
KpUTHYECKasl CUTyallMsi Ha HMX pPa3BUBAeTCs
OBICTPO, OYKBAJIBHO 332 HECKOJIBKO YacOB.

Jlnst perieHust JaHHOU 3aJ1a4X HYKHBI KOH-
KpETHbIE TEXHUUECKHE PELIEHUS, KOTOPbIE MO-
ryT 00e301acuTh BOJAOXPAHWJIMILA, THIPOTEX-
Hudeckue coopyxeHus 'DC B ciayuae camoro
OIIaCHOI'O0 BApUAHTA Pa3BUTHUS ABAPUMHOU CHU-
Tyaluu.

OnHoii U3 0cOOEHHOCTEH SHEPreTHKH Ha-
yana XXI Beka sABIsAETCA KECTKasl perilaMeH-
TaIMsl ee JaJbHEHIIero pa3BuTus TpeOOBaHUs-
MU COXpaHEHUs ONaronpusiTHON OKpY’Karomien
Cpezbl, IPeI0TBpAIlEeHUs II00aIBHOTO 3arpsi3-
HeHus. DTO ompeAesseT TEHACHIIMIO K BO3pac-
TAHUIO POJIM BO30OHOBJISIEMBIX HCTOYHUKOB
SHEpPIuu U, B MEPBYIO Ouepelb, Haubosee -
(EeKTHUBHOM TUAPOIHEPTHH.

CrenanucTsbl B 00J1aCTH TUAPOIHEPTETUKH
BBIHY)KJICHBI pellaTh LENbI psaa creruduye-
CKHUX IIpOOJIeM, CBSI3aHHBIX C OXPaHOH OKpyXKa-
IOLLEN cpesibl, TAKMX KaK: 3aTOILIEHUE 3EMEIIb,
OIIOJI3HU, M3MEHEHHUE TUAPOJIOTHUYECKOTO pe-
KHMMa peK, HapyILlIeHUe YCIOBHM OOMTaHuUs BO-
JHBIX OPTaHU3MOB U T.II.

Oco0yto ocTpoTy 3TH MPOoOIIEeMbI TPHOOpe-
u K Hayairy 80 . XX Beka B CBS3U C MHTEHCUB-
HBIM TMJIPO3HEPI€TUYECKUM CTPOUTEIHLCTBOM.
OnHM He OTHOCATCS K pa3psay II0O0aIbHBIX, HO
B COBPEMEHHBIX YCIIOBHUSX, KOIIa B MEXKIyHa-
POIHBIX M HALIMOHAJIBHBIX IPOTrPAMMHBIX JI0KY-
MEHTAaX HKOJIOTHYECKUM MTPpOoOIeMaM npuaaeTcs
CTaTyC MPUOPUTETHBIX, 0OECIIEUCHNUE OXPaHbI
OKpY’KaloIllel Cpelibl CTAaHOBUTCS OIPENEIIAIO-
IIUM MOMEHTOM IPOEKTUPOBAHMS U 3KCILTya-
TaIMH THIPOIHEPTETHUECKUX OOBEKTOB.

B nacrosamee Bpems B Poccun u crpaHax
CHI' 3HauyuMbIMU CTaHOBSITCA 3a/a4dl OXpa-
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Hbl OKpPY>KaoIllel Cpesbl NPU PEKOHCTPYKLNU
U TEXHUYECKOM IEPEBOOPYKEHUU JEHCTBYIO-
mux ['DC, coBeplIeHCTBOBaHMS YIIpaBIICHUS
pexxumamu pabotsl ['DC MHOromeneBoro Ha-
3HAYEHUsI, OCBOEHHUS TMIPOIHEPreTHUECKUX
pECYpCOB MaJIbIX pEK, a TAK)KE YIIpaBJICHUH Ta-
BOJIKAMU C LIEJIBIO CHW)KEHHUSI pPUCKAa HABOJHE-
HU. TecHast B3aMMOCBA3b MEXKIY YCIOBUIMU
¢ynkumnonupoBanus ['OC u ux Bo3neicTBHEM
Ha OKPY’KAIOLIYI0 Cpeay ONpeaessieT HeoOXxo-
JUMOCTb KOMIIJIEKCHOIO IOAXO/a K PELIEHUI0
KaK TEXHUYECKUX, TaK U INPUPOLOOXPAHHBIX
BOIIPOCOB.

Harmpasnenue ucciaenoBaHuii Ha KOMILIEKC-
HOE PELIEHUE 3aJau AJIEKTPOIHEPIETUKH, BO-
JTHOTO XO35IMCTBA, OXPaHbl OKPYKAIOLIEH cpe-
JIbl, COITUATBHBIX TTPOOIeM mpu coznanuu, [ DC
HaMeTUJIOCh OoJiee BALATH JIeT TOMY Ha3aj.
OCHOBBI Takoro MOAXOAA 3aJ0XKEHbI HCCIIE-
JIOBAaHUSIMHU, BBIIIOJHEHHBIMH, NPEXKIE BCETO,
B mHcTtuTyTax I'mapompoekr u ap. bonbiion
BKJIaJl B PELIECHUE COIYTCTBYIOLIUX 3KOJIOTU-
YEeCKUX MpoOJeM THIAPOIHEPreTUKU BHECIU
YCIIEHIHO padoTaloNIe BeayIHe CIIeHUaTUCThI
Pa3JIMYHBIX OTPACIICH HAYKH.

AKTYyaJbHOCTh TEMBI «0€30IaCHOCTb OKpY-
JKaloLIeH cpeie» 3aKIF0YaeTCs B TOM, YTO OIIpe-
JeNseTCsl HEOOXOIUMOCTBIO CO3JIaHMsI THIIPOd-
HEPreTUYeCKUX OOBEKTOB, YIOBIETBOPSIOLINX
COBPEMEHHBIM  TpeOOBaHUSIM OOECIEeUCHHUs
IKOJIOTHYECKOl Oe3omacHocTu. TeopeTnyecko-
My OOOCHOBAHHUIO NMPHHILHUIIOB 3KOJOTHYECKON
0€30MacHOCTH M HEKOTOPhIM MPAKTHUYECKUM
aCIeKTaM MX MCIIOJIb30BAaHUS IIOCBSIIECHA J1aH-
Has Tema.

310 TpedyeT aHaIN3a UMEIOIIUXCS pa3pado-
TOK ¥ CUCTEMHOTI'O TIOAXOAA JIJIsl IOUCKA HOBBIX
METOJIOJIOTHUECKUX M Hay4YHO-00O0CHOBaHHBIX
TEXHUYECKUX PEIIECHUM, COBEPLIEHCTBOBAHUS
KPUTEPUEB OLIEHKU COCTOSHUS IPUPOJHO-TEX-
HUYECKUX CUCTEM B LIEJIOM.

3akirouenune

Brimonnennas paborta OyneT HMCHONb30Ba-
Ha JUI  CYIIECTBYIOUIMX METOAMK U HAyYHBIX
UCCIIeIOBAaHUN B 00JIaCTU OKpY’Karowlei cpe-
Il UMEIOILEHl OrpOMHOE 3HAYEHUe, I 00b-
€KTUBHOM OLEHKHM TMAPOTEXHUUYECKUX COOpY-
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JKEHUH U UCIOJB30BAHMS BOAHBIX PECYpPCOB B
YCJIOBUAX TOPHOM MeCTHOCTU Ta/KUKHUCTaHa,
Uil 00eCIeYeHusl SKOJIOrHuecKor Oe3onacHo-
CTU OKPY>KarOLIEH Cpeapl B LEJIOM, II03BOJISIO-
IUHA NPEe0TBPATUTh JIMOO CHU3UTH A0 MUHU-
MyMa BO3MOJKHBIC HETaTUBHBIE IOCIEACTBUS
U BO3JCUCTBUA. B HayuyHBIX HCCIEIOBaHUAX
00JIbIII0€ BHUMAHUE JOJDKHO YIENATHCS MPHH-
LUIHAIBHO HOBBIM BBICOKOA((EKTUBHBIM Me-
POIPUATUAM JUIsL U3yUEHHUsI, BOCIIPOU3BOJCTBA
U palMOHAJIBHOTO MCIOJIb30BaHUS NIPUPOIHBIX
pecypcos. Beuny toro, uro Tamxukucran Ha-
XOIUTCS B CEMCMUYECKOM 30HE, TO HEOOXOIu-
MO IIPU CTPOMUTENIBLCTBE THIPOTEXHUYECKUX
COOPY>KEHUI YUYUTBIBATh YCJIOBUS HOPMATHUB-
HBIX TpeOOBaHUM CEMCMOCTOMKOro 3Ha4YeHUs
JaHHOM Teppuropuu. Mcronb3dyemas B HacTO-
sI1lIee BpeMsl OLIEHKAa CEICMUYECKOM OITaCHOCTH
TeppuTOopuM TajKMKHUCTaHA, OCHOBaHHAs Ha,
MPAKTUYECKH, CyObEKTUBHOM METONE OLIEHKU
BEJIMYMHBI KOJICOAHUH 36MHOH MMOBEPXHOCTH B
Tpex rpajamusax — 7, 8 u 9 6ayioB mo mkane
MSK-64, He oTBedaeT pacTyUIUM MOTPeOHO-
CTSIM CEMCMOCTOMKOIO IPOCKTUPOBAHUS 3/1a-
HUW U COOPYXKEHUH, ITOCKOJIBKY HET 4YETKOU
3aBUCUMOCTHU MEXAy OarslaMi HHTEHCUBHOCTHU
U 3HAUEHHUSIMU YCKOPEHUH KoieOaHuil TpyHTa,
UCTONB3yeMbIX IpU pacuerax. Bce Oomnbliee
MECTO B MUPOBOM IIPAKTUKE 3aHUMAET OLICHKA
IIUKOBBIX YCKOPEHHUM I'PYHTa IIPU 3eMIIETpsCe-
HUHU, KaK I10Ka3areisl CEMCMUYECKOIO0 BO3JEH-
CTBUS.

B nmaHHOU crarbe KpaTko OIKCHIBAKOTCS
OCHOBHBIE Pe3YJIbTaThl MOI00HOM OLIEHKH, BbI-
IIOJIHCHHOU U1l TeppuUTOpuH TaKUKUCTaHA.
[10] [IpencraBneHHas B gaHHOW paboTe METO-
JUKa U HCCIEAOBAHME OLEHHUBAECT BOJOHEP-
TeTUYECKHE PecCypechl U 00ECIeUunBaeT HKOJIO-
TMYECKYI0 0e30MacHOCTh OKPYKAIOLIEH cpelbl
IIPU CTPOUTENBCTBE THIPOTEXHUYECKUX COOPY-
JKEHUH B 3aBUCUMOCTH OT IIPABUJIBHOTO ITOAXO0-
Jla U ONTHUMAJIBHOTO PELIECHUS JaHHOM! 3aJauu.
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VJIBTPA3BYKOBOU MMPUBOP JIJIs1 UCCJIEJJOBAHUS
OBPA3IIOB 'OPHOM ITOPO/IBI

Xaipynnozooa H. /Ixnc.’, /lasnamwoes C. K.%, Kooynu 3.B.?

Taoorcuxckuti mexnuyeckuti ynusepcumem um. ax. M.C. Ocumu'’

Hucmumym 600uvix npobnem, 2uoposnepemuxu u sxonouu HAHT?

Annomauus. B obnacmu peutenus 3a0a4 UHIHCEHEPHOU 2€0N02UU U 2eOMEXAHUKU YACMO NPU-
XOOUMCesi CMmpoums 2e0MexXanuyeckue Mooenu, UCNONb308AHUE KOMOPLIX NO360ISAEN NOSLIUANMD
aghghexmusnocmo paspabomxu uny HIKCIyamayuu ucciedyemuvix 0ovexmos. QOHuUMU U3 6XOOHbIX
napamempos maxkux Mmooenell SA6IsI0mcs cmamudecKue ynpyeue Mooyiu 20pHblX nopoo, KOmo-
pble Onpeoensiomcst CeticMOaKyCmuieckumu memooamu. B cmamve paccmampusaemes ucciedo-
BAHUSL 20PHLIX NOPOO HA 0OPA3YAX 8 VIbMpA38yKogom uacmomHom ouanazone (bonee 20 kly).
Tpumenenue yiompazeyka 0nisk UCCLE008aHUL 0DeCneyusaem HausblCULY0 MOYHOCHb UsMepeHUs
AKYCIMUYeCKUX ce0tcms 20pHulx nopod. Cpeou noneuix Memooos usyyenus aKkyCmuieckux Xxapax-
MEPUCTNUK 2OPHBIX NOPOO HAUDOIbULeE PACIPOCMPAHEHUE NOLYVHULU MEMOObl VIbIMPA3EYKOBO20
Kapomasica, Yibmpasgyko8020 NpoCeeuusaHusi 00pazyos 1 noSEPXHOCMHO20 npoduiuposanus. B
cmamuve nPuBoOsIMcst 00UH U3 YIbMpAa38yKo8bIX CHOC0008 U NPUOOP 0151 UCCTe)08AHUS (PUZUKO-Me-
XAHUYECKUX CBOUCME 00PA3Y08 2OPHBIX NOPOO.

Knrwouesnle cnosa: unsicenepuas 2eonozus, 2eoMexanura, YibmpasgeyxK, 2opHasi nopood, anna-
pamypa, CusHa, Kapomaic, npoceeyusanue, npophuiuposanue.

Abstract. In the field of solving problems of engineering geology and geo-mechanics, it is
often necessary to build geo-mechanical models, the use of which makes it possible to increase
the efficiency of the development or operation of the objects under the study. One of the input
parameters of such models are static elastic modules of rocks, which are determined by seismo-
acoustic methods. The article discusses the study of rocks on samples in the range of the ultrasonic
frequency (more than 20 kHz). The use of ultrasound for research provides the highest accuracy
in measuring the acoustic properties of rocks. Among the field methods for studying the acoustic
characteristics of rocks, the most widely used methods are ultrasonic logging, ultrasonic scanning
of samples and surface profiling. The article presents one of the ultrasonic methods and a device
for studying the physical and mechanical properties of rock samples.

Key words: engineering geology, geo-mechanics, ultrasound, rock, instrumentation, signal,
logging, trans-illumination, profiling.

Jlia u3MepeHust yrnpyrux M MpOYHOCTHBIX
XapaKTEPUCTUK 00pa3IOB OETOHHBIX U TOPHBIX
nopoxa Porynckoit I'DC ynbrpa3ByKOBBIM Me-
TOJAOM ObUI TPUMEHEH CEeMHKaHAJIbHBII KOM-
MBIOTEPU3UPOBAHHBIM KOMIUIEKT ammaparyphl,
BKJIFOYAIOIINN  yIBTPa3BYKOBOM CEMCMOCKOI
YKA-2010 (konctpykiuun dunuana UHCTUTYT
«T'unpomnpoexkr», LHCI'HOO) c mnepeHOCHBIM
kommbiotepoM (Puc. 1).
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Amnmnaparypa YKA-2010 nozBonsier pabo-
TaTb B PEXHUME HAKOIJICHUS MPUHUMAaEMBbIX
CUTHAJIOB, YTO CYILIECTBEHHO PacCIIUPSET BO3-
MOKHOCTH PETUCTPAIMH U BbIIETICHUS «IIOJIE3-
HBIX» BOJH. Becbma addexTuBHbIM 117151 hop-
MUPOBaHUsI UHPOPMATHUBHBIX YIIBTPa3BYKOBBIX
OCIIWJIJIOTPaMM SIBJISIETCSI CLIOCOOHOCTh MOKa-
HaJbHOTO PETYIUPOBAHUS aMIUIUTY] PETUCTPU-
pyeMbIx curHaioB. Mcnonbs3yemas amnmaparypa
MO3BOJISIET JIaXKe B CIIOKHBIX MHXKEHEPHO-TEO-
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Puc. 1. Komniexm cemukananvbholl yIbmpasgykogot annapamypul 0Jisl UCCIe008aHUs 00pa3yos

JIOTUYECKUX YCJOBMSIX U MPHU HAIWYUHU TIOMEX
MOJTyyaTh TMEPBUYHBIE MaTepUajbl XOPOILIEro
kadyecTBa. OCHOBHBIE TEXHUYECKUE XapaKTepHU-
ctuku npudopa YKA-2010 mpuBeneHs! B Ta-
Omnuie 1.

Meroanka yiabTpa3ByKOBBIX HCCIIETOBAHHI
00pa3IoB cTaHAapTHAs, OHA TIOAPOOHO OmHCa-
Ha B reodusnueckoit mureparype [1-3].

VYnbTpa3ByKOBBIE UCCIIEOBaHUS Ha 00pas3-
1[aX METOJOM «IPO3BYYMBAHUSI» OBLIU BBI-
MOJIHEHBI KOMIUIEKTOM anmnapaTypbl B COCTaBe:
yIbTpa3BykoBoii ceicmockon YKA-2010, pas-

paboransbiii B [ICTHDO, u BEIHOCHBIE YIIbT-
Pa3BYKOBBIE JAaTUYMKH C COOCTBEHHOM 4aCTOTOM
=20kl

VYIbTpa3BYKOBBIE HCCIIEOBaHUS 00Opa3lioB
BKJTIOYAJIM B ce0s M3MEPEHHsS CKOPOCTH pac-
MIPOCTPAHEHUs] TPOJOJBHBIX BOJIH «HA-MPO-
CBET» IO TPEM B3aMMHO MNEPIEHIUKYISIPHBIM
HaIpaBJICHUSIM: BIOJb OCH CKBAXUHBI (X), ¥ 110
JIBYM HAalpaBiI€HHUSIM HOPMaJIbHO OCH CKBaXKU-
HbI (Y1 u Y2). [Ipumep nonydeHHBIX 3amucei
MIPUBEJIEH Ha pucC. 2.

Tabnuua 1.
OCHOBHBIC TEXHUYECKUE XapakTepucTuku mpudopa YKA-2010
11\/?1 HammeHoBaHue XapaKTepUCTHKA Hliﬁ:s::; 3HaueHne
1 YacTOTHBII IUamna3oH kg 10-100
2 Ycunenwne nb 0-60
3 YacToTa onmudpoBka 10-9¢ 100, 200, 400, 800
4 Jvna 3anucu OTCYET 1024, 2048, 4096, 8192, 16384
5 KonuuecTBo kanayion 7
6 | Hampsbxenue nutaHus B 12
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Puc. 2. Tunuuneiii npumep ynompaszgyKo8o2o «npo3eyuueanusy oopasyos

Hacrosimum nprOopoM ObUTH BBITTOTHEHBI
YIABTPA3BYKOBbIE M3MEPEHUsS] HA Y4acTKax Ma-
IIMHHOTO 3aJ1a ¥ TPaHC(HOPMATOPHOTO TIOMETIE-
Hus Porynckoit I'DC. Lens pabot — onpenerne-
HUE YNPYTHX U MPOYHOCTHBIX XapaKTEPHCTUK
0eToHAa B KOHCTPYKIMH TOCIE JUINTEIHEHOTO
nepepuIBa B CTPOUTEIHCTBE.

Vrnerpa3zBykoBoe oOcienoBaHue  OeToHa
TAKX€ BBITIOJHEHO IO CTAaHAAPTHOW METOIMKE
[1, 2] mpomonsHOTO MTPOGUIMPOBAHUS HA U3Me-
PUTETBHBIX TUIOMIAKAX, PACIOIAraBIInXCs Ha
CTEHaX MalIMHHOTO 3ajla ¥ TpaHc(opMaTopHo-
'O TIOMETIEHHSI Ha YPOBHE IMOJIKPAHOBBIX OAJIOK.

Ha xaxmoi mmonmagke yibTpa3ByKOBBIE
M3MEPEHUs BBIIOTHINCH HA JIBYX MPO(UiIsx
o 0,7 M, ¢ mmarom AX=0,05 - 0,1 m. [Ipu
M3MEPEHUSIX U3JTydaTellb HaXOIWJICS B CTallH-
OHAapHOM TIOJIOKCHHH, & MPUEMHHUK TEpPEeIBH-
rajcsi ¢ ykazaHHbIM Imarom. Jliist ymydiieHus
KauecTBa aKyCTHYECKOTO KOHTaKTa YJbTpa3-
BYKOBBIX JIaTYMKOB C TIOBEPXHOCTHIO OETOH-
HOro O10oKa 10 Hayajla U3MepeHuil ¢ Heé yna-
JSUTACH TIBLTh U MEJIKUe necunHKku. [Ipodwmmm
pacrionaraiauck moj yrimoM 900 oTHOCUTENBHO
ApyT Jpyra, OAWH B BEPTUKAIBHOM, a IPyrou
B FOPU30HTAJIbHOM HampaBieHUH. OO0beM yiib-
TPa3BYKOBBIX M3MEPEHUI Ha KaXJI0M Mpoduiie
coctapisier 14 ¢uzmveckux HAOMIONEHUM, TO
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ecTb 28 pusznueckux HaAOMIONECHUN Ha KaXKI0H
U3MEPUTETLHON ITONIAIKE.

PaboTel ObUTH TIpOBEIEHBI HA JBYX CTEHAX
MalIMHHOTO 3ajla Ha YPOBHE MOJIKPaHOBOMN
O0anku (o 36 W3MEpPUTENBHBIX TUIONIAJ0K Ha
K101 U3 cTeH). B TpancdopmaropHom nmome-
IIEHUH pabOThI MPOBE/IEHBI HA CTEHE BEPXHETO
Obe(a TOMBKO HA HIDKHEM YCTYIIE€ TMOAKPAaHO-
BOM Oayiku (BEepXHHUU yCTym HemocTymneH) — 13
TJIOIIAIOK M HA CTEHE HUKHETO Obeda Ha JBYX
yCTyIax, TO €CTh Ha 00OUX YpOBHSX MOJKpa-
HOBBIX 0aJIOK BEpXHEM M HIkKHEeM — 20 1omma-
nok. Becero o6paborano 105 m3aMepuTenbHBIX
IJIOLIA/IOK.

Bcero ynbTpa3ByKkoBbl€ U3MEPEHUSI BHIMOJ-
Henbl Ha 105 mromankax (210 mpoduisix), 4To
coctanisieT 2940 ¢uznueckux HAOTIONCHUIA.

VYIbTpa3BYKOBbIE H3MEPEHHS BBITOIHEHBI
KOMIUIEKTOM IIU(PPOBOH yIBTPa3BYKOBOH arma-
patypsl YK-98 paspaborku [{CI'HDO, cocro-
Auieil U3 OJIOKOB PErMCTpallU U YIpaBlICHUS
(mepcoHaIbHOTO KOMITBIOTEpA — HOYTOyKa), U
MIEPEHOCHBIX YJIbTPA3BYKOBBIX NAaTYMKOB THIIA
IT 111-0,06-1131 MC ¢ coOCTBEHHOM Y4acTOTOU
60 kIl Ilpumep peructpanuu yabTpa3ByKo-
BbIX KOJICOAHUU C BBIJEIEHHUEM MPOJOJIbHBIX
(P) m monepeunsIx (S) BOJIH MpUBEICH HA pHC.3.
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Puc. 3. I[lpumep munuunoii celicmoepammol Yibmpa38yKo8blX usmeperuii no 6emouHoul
o0b0enke ¢ koppenayuetl npodorvhulx (P) u nonepeunwvix (S) 6onn

BbIBO/IbI

Hau6oee npocToii B IpUMEHEHUH SBJISCT-
Csl CXeMa YIbTPa3ByKOBOT'O MPOCBEYUBAHHUS 00-
pa3loB rOPHOM MOPOIBI M 00pa3oB OeToHa. [Tpu
HCIIOJIBb30BAaHUH YIIBTPA3BYKOBOTO MMITYJIBCHO-
ro METO/a B 00pa3ell HelPEPhIBHO HM3JTy4aroT-
Csl B BHJIE KOPOTKOTO «IAKEeTa» YIPYTUMH HM-
nyiabcamMu. OHM TPHUHUMAIOTCS, YCHIUBAIOTCS
M TIOJAIOTCS Ha PETHCTPHUPYIOIIMA MPUOOp, C
MTOMOIIBI0 KOTOPOTO H3MEPSIIOTCS BpPeMs pac-
MPOCTPAHEHUS HMMIYJbCOB M HMX aMIUIATY/Ia
JUIS CIydaeB, KOrja M3jaydareib W IMPUEMHUK
HAXOJATCSA B KOHTAaKTe W KOTJa OHHU pasJelie-
HBI HCITBITYeMbIM 00pa3iioM. [To BpeMeHH po-
XOXKJICHUS YIIBTPAa3BYKOBOIO HMITyJIbCa uepe3
MOPOJly TPH H3BECTHOM PACCTOSHUU MEKIY
M3JTydaTesieM U MPUEMHHUKOM CYJSIT O CKOPOCTH
pacnpoCcTpaHeHHs MPOJAOIbHBIX M IMTOTEPEYHBIX
BOJIH B oOpa3slIie.
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AP3EBI BA MYAMMOXOU TABMUHU AMHUSITA
O3VKABOPII IAP TOUUKNCTOH

Acoee X.', Hacpuoounose C.M.?
Hucmumymu macvanarou 06, 2uoposuepzemura ea sxono2uiu AMUAT,
Honuweorwu azpapuu Towukucmon 6a nomu LI [Hlomemyp?

Hap oxupu cagman XX Ba OCTOHAU acpu
XX1 pap xypau 3aMHH SIK 3yMpa Myam-
MOX0, a3 KaOWIM TardupeOUN MKIUM, XO-
aucan OuMeOoHIABH, OOoCypbaT HECTIIABUU
0JIaMU HA0OTOTY XalBOHOT, aBY TUPUPTAHH
OemMopuxou TYHOTYH Ba a3 OaifH padTaHu
HaBbXOM HAOOTOTY XalBOHOTU Maxayulil 6a
aMaJI MaJI, KI OHXO UMPY3 TAMOMH 4abxaxou
xaétu yomenapo papo rupudraana. dap gy-
HUH Ba3b TABMUH HAMYJIAHU AMHUTH 03yKa-
BOpi1 a3 yymylau MachaJlaxOM acoci Maxcyo
édTa, gap UH 3aMUHA TABMUHU PYIIINA Oax-
1M KUIIOBap3d MyXHUM ap3€0il merapaal.
Hamnen 6ap MH aHgenia oH act, KU MyBO(QHUKH
HUTOPUIIXOU MAaTOYOTH alixoj Xabaax aap-
caJIM axoJIMU cau€pa a3 TypyCHars aszusit
Mekamana. MH pakam  mosa 6aba a3 gax
COJ OMCTyMmaH4Y Iapcaapo TAIIKWI TUXA.
Xam3zamoH, panenxou omMopun CMM a3
OH IAX0JaT MEANXAH, KU conxou 70 —ymu
acpun XX takpuban 400 murH Hadap axoit
a3 TypycHar# a3usiT MeKaImm . AJXoia MH HU-
monauxanaa 6a 800 Ba To conu 2050 6a 1,5
MIIpZ Mepacaa. A3 WH 9uxaT, Xap SK JaBaT
HOBOOAcTa 6a COXTOPU CUECUIO UKTUCOIUAIIT
Oaxpu OapTapadco3r UH MYIIKUAJIOTH TJIO-
Oanit Tanbupxo Meanaemaa. ToOYUKUCTOH
HU3 0a MH MHCOJ IyJaa meTaBoHand. Jla-
nenxou 3amonu LIypasit 003ryitn oHaHAd, KU
KaJaMpaBu UMpy3an TOYMKUCTOH MMKOHH
To 10 MJIH axoaupo XYpoHAaHy NYIIOHAAH
nopan, Oabd a3 OH HOPACOMM MAaXCYyJIOTH
FU307 9XCcOoC Merapaaa. XymoOaxToHa, Xy-
kymatu Yymxypuu TOUMKHCTOH a3 py3Xxou
aBBAJIM COXMOMCTUKJIONA WH Jajelid BOKe-
upo 6a nHoOar rupudra, 6axpu padbu UH
MYIIKUAJIMU TJI00anit Bodacta 6a 3aMOH Ta-
Ooupxou cyamMaH anaemua. TakBusar 6ap ux

aHJIeIIa OH acT, KM aBBaJlaH OapHOMaM J1aB-
JIATUM AMHUSITA 03yKaBOp#t 6apou TO coju
2015, 6abaan To conu 2017, axupan 6apou
conxou 2019 - 2023 -po kabyn nHamya.1-2-3
NuynuH, koHyH «Jap 6opan aMHUSTU O3y-
kaBopi» Ba «/lap Gopam cudar Ba Oexa-
Tapuu MaxcyJOTH XypOKBOpi» 0a TaBcuO
pacona. 4-5 Jlap 6apobapu uH, Crpate-
ruau Oexatapuu o3ykaBopit (to conu 2030)
Taxus rapaua. Xykymatu Yymxypun Toyu-
KIUCTOH 0Oaxpu TabMHHHU BOJHSITH KOHYHY
O6apHomaxo gap uH camT Kymuram aMHUSTH
03yKaBOPHUPO TabCUC N0A. Xanaadxoum aco-
CHU WH KYMUTapO TAbMUHU aMHUSATH O3y-
KaBOpUM KHIIBApaMOH BobOacTta 0a 3aMOH
TAIIKWI MEIUXald, YYHKH TEHIOAU AXOJINH
KMIIBapaMOH ayixoia 6a 9 MIIH pacupaact,
TUOKY MEITYHNXO0 IO MH HUIIOHANXAH 1A
to conu 2050 6a 14 mun pacan. 6 Bokeust
aJIX0J MH acT. [lap KumBapamMoH XaMmacosa
60 cababu GocyppaT ad3ygaHu IIymopau
axoji tanaboTt 6a o0y 3aMUH YAaHJIUH Ma-
potuba 3uén mynaacr. anen 6ap uH aH-
JIelIa OH acT, Ku Hucbatn uctudomadbapumn
00y 3aMUH MHUEHU MapayM Oaxcxou 3ueain
cynit 6a Hazap Mepacana. Umpy3 taypubau

! Bapromaun aMHUSTH 03yKaBopun Yymxypru ToUnKuCcTOH
Oapou napau to cor 2015. Kapopu Xykymatn Yymxypuu
Touuxkucron a3 2 ¢epanu comu 2009. No72

2 bapHOoMan aMHUSTH O3yKaBOpUU O6apou JaBpau TO COJIU
2017 a3 2-tomn bapHOMam aMHUSATH O3YKaBOpUU Oapou
nmaBpau To coiu 2017 a3 2-rtomu peBpasm com 2009 No72

3 BapHomau GexaTapuu MaxcCyJIOTH 03yKaBopuu HyMxypuu
Tounkucron G6apou comxom 2019 — 2023 a3 31 oktsiOpu
comn 2018 Ne520

4 Konynn Yymxypuu Touukucron «Jlap Gopau aMHUATH
o3ykaBopit »Ne671 29 nexadpu comu 2010

> Konynu Yymxypun Touukucton «dap 6opau cudar Ba
OexaTapuu MaxcynoT XypoxBopi» 10 maiin 2001 Ne 54
¢Xatnimap llomues, Hac crano 9 musinnos! //A3wust- miroc,-
2018, - 31.mait. -.Ne41 (1324)
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YaxXOHI HUIIOH MENXA/, KN KUIIBAPX0e, KU
Jnap Oaximm KUIIoBap3#t cuécaTu AypycT Ba
BOKE€BOMHOHAPO Iell MedapaH, ybTUI0] Ba
myky(houpo Jap yoMea TabMUH Kapiaa Me-
TaBOHAH[. A30acku TOYMKHUCTOH ajIXod SK
yy3bU YoMeau 4axoH#i meboiuan, OuHobap
WH, 3yXypOTH WH MACOWJIU TJI00A# KHIIBa-
pu Mopo HU3 OoTaapuy 6a u3TUPOO oBapaa
ucronaact. Jloup 6a uH machaia 4yt TaB-
pe xapd HazaHeM, cOoXau KHUIIOBap3d sKe
a3 COXaxou MyXUMMM MKTUCOJ MUJUIA 0a
xuco0 padra, ke a3 xamapxou CTpaTeruu
KHUIIBAP — TABMUHU AMHUSITH O3YKaBOPH a3
PYyLIAN coxau Ma3Kyp Bobacrari nopan. Uu
HYKTapo AcCOCTY30pH CyJIXy BaxaTH MUJLIH,
IlemBon Mwumnar, Ilpesnmentu Yymxypuu
Touukucrton, myxrapam Omomani Pax-
MoH naap ITaému conmonau xyn 6a Mauiucu
Omuun Yymxypum Touuxkuctron 20 siHBa-
pu commn 2016 yynun 6aén gomrana. “Ske
a3 Oaxmixou TnemdapaHaaud HKTUCOIUETH
TouyukucToH Ba 0a yOWM KOP TAbBMHUH HAMY-
JTAHW aX0JIil COXaM KUIIOBap3it Oyna, pyuan
OH COJIXOM OXHp J1ap CaTXH yCTyBOP Kapop
nopan”. Tamomxon Xykymatu Yymxypuu
TouukucToH 6axpu pyHIIu UH coXa Aap 3ap-
¢u cit comu oXup MOpPO BOAOP HaMy, K 060
naxJiyxou MycOaty MaH(#it a3 JIUXO03U IIH-
JATHOK TapAuaIaHu OyXpOHM O3yKa Jap caT-
XM 4aXOH# Ba 3au(IIaBUM MYXUTH 3HCT J1ap
pamudu ad3oumm Tabuu axoni Bodbacta 6a
MaBKe! YyFpOo(uu KUIIBAPAMOH PaBaHIXOU
Oaprapadco3uu UH MYIIKUIOTH TII00ATUPO
a3 JUATOXXOMU TI'YHOTYH Oapou osiHIa OaéH
HaMoeM. TaHXO TaxJIuiay TaXKUKH aMHUKH
UH Machbaia 6a MO MMKOH MEAMXaJ, KU a3
TaMOMH WUMKOHHMSITXOM MaBuynaa uctudosa
Oypna, Jap UH coXxa TaJ0UPXOU MyIlaxxac
AHJICIIIEM.

3apypatu py3mapparuu
MaB3yb:

MyxXuMusITH MH MaB3yb, MENI a3 Xama
Jlap OH 30XUp Merapiaj, K1 aap HOTUIO
Oapxe a3 OJTMMOHY KOPIIMHOCOH XaJC Me-
3aJlaHj, KM MyHOcuOaTxou ©O030ph Xamau
HYKCOHXOHM YoMeapo Oaprapad MeHaMoOsI.
Bokeusitu 3unparii 6omajn, HMpY3 COOUT

OMY3HIIH HH
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MEHAMOsIJI, K Max3 4Opit HaMyJIaHH MYHO-
cubarxou 0030pH OMWIM acOCHMU Tabaka-
OaHaMu YyoMebau UMpPy3a rapauaaacrt.

Jap maTtOyoT 6ablaH akKouje pouy rap-
TUAAHM, KA Jap cypatu uctudoman OKWIO-
Hau MaHOaBXou 00y 3aMUH, baxycyc camapa-
HOK nctuogadbapun HOXUIXOU KyXTOMaHH
YYMXYpA MO MMKOH IMaiJ0 MEHAMOEM, KH
Ha TAHXO TalabOTH axOJWW XyJ WHYYHHH
KUIIIBAPXOU XaMCOSIpO HHU3 SIK Japada 0a
MaBOJM FU30# TABMUH HAMOEM.

ConusiH, 1ap 6apou TAbPMUHHM aMHUSITH
O3yKaBOPHUHU KHIIIBAPAMOH IMaiiBacta xapd
Me3aHeM, aMMO TO KYHYH Jap KHIIIBAapaMOH
KOHYH Aap Oopau cabaau uctebpMojin Oa
TacBUO HApacuaaacT, KM Jap OH MEbEPXOU
BOKe# 0apou aX0JIMy YyMXypi MyaisiH 11y1a
oomaz. Jlap uyHuH Ba3b, 0axou BOKeH H0-
JIaH 6a Machaian Ma3kyp KOPH XeJle MYII-
KWI MeOoIIaI.

AXupaH TO KyHYH Jap KuIIBapu Mo 0a
TaBpU 4Yy3bil HAKIIM TAbMUHU AMHUATH
03yKaBoOp# map Xud3u TeHOPOHIN MUJLIA
MaBpUAM OMY3HUIIU OJIMMOHY KOPIIMHOCOH
Kapop Harupudraact. TanHxo HHCOATH OH
aHJENIaxon yMyMi Oa Hazap Mepacanay Xa-
JIOC. XO0JI OH, KM 1ap UH CAMT TaXJIMJIXO HU-
IIOH MEIUXA/, KN KyIaKOHE, KU 1ap MyXUTH
KaMOynuu ru3o ymp Oa cap mebapani, a3
YUXATH PYIIIA UHKUIIO(H 3eXHA HUCOAT Oa
KYJAaKOHE, KU Jap OHXO KaMOyauu ru3o 0a
Haszap HaMmepacasl, KapoOMOHIAH/I.

bosin tazzakkyp noa, ku To O6a UMpPY3
Jap KHUIIBApaMOH ce OapHOMau aMHUSITH
03yKaBOpHA KaOyJ IIy1aacT, aMMo TO XOJ a3
HUTOXHU WJIMIT Ma(pXyMXon yMyMii Ba apka-
IIOH MaBPUAN OMY3HIIN OJTMMOHY KOPIIH-
HOCOH 00 IuauM Yaauj Kapop HarupudTa-
acr.

Makcan Ba Bazudau MH TAAKUKOT:

Matnabu MOpo Aap WH MaXyXHUI a3 K
Tapad Mymaxxac KapaaHu CaMTXOHU HCII0XO-
TH COXaW KUIIOBAP3# TAIIKWI IUXaJd, a3 Ta-
padu murap 4yctydyiiu OH FOS Ba aHJEIIae
MeboItaj, ki Bobacta 0a MaBKEUM YYFPO-
(¢uu KUIBapaMOH CaMTXOU HOWII ITyJIaH 0a
AMHMSITH 03YKaBOPUPO HUIIOH auXai. SAbHe
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Taxusd MyKappapoTH Ha3apHUSBHIO aMaJIid
Ba TABCUSIXOU METO/I# TOUP 0a HOWII IIyJaH
6a xamadxou pymau xazopcona. Ilem a3
OH, KU J1ap aTpou UH Machajaa 6axc opoeM,
MOTHUIO MOPO JIO3UM MEOs, KU  0a TaBpu
My4ya3 MyXTaBOM HCIOXOTXOHU T'y3apOHHIA-
IIyAapo Jap MH coXa MaBpUAM ap3EOm Ka-
POP IUXEM.

Ha3zape 6a Tabpuxu UCI0XOTH KHILIOBap-
3HH TOYUKHCTOH

Joup 6a uH mMacbhana arap 6a ap3uiiou
HAYAHJIOH Jyp Ha3ap HAMOEM, MabllyM Me-
rapaaz, ku xokumustu Lypasi conxou 20
-30 ymu acpu 6uct gap To4ukucTtoH uc-
JIOXOTH Oaximuy arpapit ry3apoHuja Oy/.
WH ucnoxor 6a 6apxaMm J10JaHU 3aMUHXOU
MEpPOCH Ba TAIIKWIA XOUaruxoW KOJUIEK-
TUBH acoc ry3out. ba ubopau gurap, o 6a
MOJIMKUSITH KOJUIEKTUBUU 3aMHH MYCOUAT
Hamya. Mcnoxoru conxou 90 —ymm acpu
XX Oomiag, 6a O0apxaMXypuu XOdaruxou
KOJIJICKTUBH Ba TAIIKUAIN XOUYATUXOH JIEXKO-
HUIO pepMepi  acoC Ty301IT. MyTaxacCUCOH
MH paBaHJIpo 06a 030AKyHUU (JIMOepaimn3at-
cusi) OaxuiyM arpapii Ba MYTOOMKrapuo-
HUM OH 0a MyHocubaTxou 6030pi TaB3exXy
tampex gonann. Kobunu 3ukp act, ku gap
yymypit To coiu 1991 —ym 206 xosnxos, 362
caBxo3 (pavomusaT mMeHamyn. [ap 3amuHan
OHX0 anxoi Oem a3 180 xazop xoyaruxou
JNEXKOHUIO (pepMepit TamKWiI Aoaa UIy.
A3 WH YyuXxaT, BAKTU OH PACHUAaCT, KA [J1ap
Jloupan 6apHOMaxou KaOymiyaa, Oaxycyc
AMHHSTH O3YKaBOPH TAMOIOJIIXOW MCIIOXOTH
COXad KHIIOBAP3UPO a3 TUATOXXOU TYHO-
r'yH 0a TaBpH 4y3bi MaBpUIU ap3E0 Kapop
nuxeM. Ilemr a3 oH, k1 0a TaxJ Iy TaXKUKU
UH MaB3ybh MAIFyJl IIaBeM, HOTHIO MOPO
JIO3UM MEOSII, KM MaKcaa Ba Xxaaapu OapHO-
Maxou KabyJjkapaau 03yKaBopupo Oappacit
HAMOEM.

MyxrtaBou bapHoman 6exarapun maxcy-
Joru o3ykapopun Yymxypum Touuxucron
0apou cosrxou 2019 — 2023

WNn G6apHomMan coxasil gap acoCHH MOJ-
nan 13 KoHyHH KOHCTUTYyTCMOHUU YymXxy-
pun Touukucron “/lap Gopam Xykymatu
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Yymxypuu Toyukucron”, CTpaTterusay Mui-
muu pywan Yymxypuun Tounkucron 6apou
naspau conu 2030, Ba 6anau 45 — u Hakiau
yopabuHUX0 ouj 0a mypou Bazudaxoe, Ku
nap Ilaému Ilpesunentn Yymxypuu Touun-
KHCTOH a3 22 nexkabpu comu 2017 “Hap 60-
pau caMTXOM CHECATH JOXWINA BA XOPUYUHU
Yymxypuu ToUMKUCTOH ” 3UKp rapaugaaH/l
Ba 60 ampu Ilpesunentn Yymxypuu Touu-
KUCTOH a3 29 nexabpu comu 2017 , NoATl-
984 Tacouk kap/a 11yaact, Taxus rapauaa-
acr.
Xanadu acocu uH 6apHoma:
TacTKalllll a3 BOCHUTAXOH MabMyJIHU
UIOPAKYHUU MAachalaXxOW TabMUHU
OexaTapuu MaxcyJaoTU O3yKaBOpil aAap
MaMJIaKar;
TaBCcean TAMOIOJIM MAaKCaTHOKU TabMHU-
HU OexaTapuu MaxcyJOTH O3yKaBOPH,
ku Oa OamaHm OapmomTaHu cudatu
03yKaBOpit Ba OexXJOIITU cajioMaTit
HUTAPOH/A IIyTaaH]T;
XaMOXaHTCO3MH MachallaxOM TabMHU-
HU OexaTapuu MaxcCyJIOTH O3yKaBOpi
00 uctudoma a3 KOHCEIICUSIH aMHUSI-
TU O3YKABOPH, KU Jap aMausu YaXOH
Jlap OCOCH 4YOp YHCYp: MaBuyj OyaaHu
03yKa, AacTpaci 6a oH, uctudomadapi
Ba YCTYBOpH Tamkwi meamxana. Wu
O6apHoma 60 mapHazapaomTu MaHpU-
aTXOM MUJUT Ba XYCYCHSITXOU PYIIIN
COXaM KUIIOBAP3H HOP TAMOIOJIPO JAap-
Oap merupaj.
Bazpu TabMHMHHU MaxcylaoTH O3yKa-
BOpH 1ap MamJIakar;
Hactpacun Bokenr 0a
03YKaBOpi;
TabMUHM PyHIIA UCTEXCOJIOT, CUdAT,
TYHOTYHHA Ba FU30HOKHHM MaxCyJOTH
03YKaBODi;
TabMuHM caHYMII Ba Ha3zopaTu Oexa-
Tapuu MaxCyJIO0THU O3yKaBOPH.
Camrxou adp3aIMITHOKM HH OapHOMa:
JACTTUPHUH PYIIIN COXaU KUIIIOBAP3A;

>

MaxcCyJia0TH

° pyloud coXau KOopKapau MaxCyjaoTu
KHIIOBAP3H;
* UWIOpakyHH Ba OaTaH3UMAApPOpPUHU
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JaBJIATUU COJAUPOT Ba BOPUIOTH MaX-
CYJIOTU O3YKaBOPHl Ba XUMOsSIM 0030pi
JOXWIMU  MaxCyJIOTH  XYPOKBOPUU
Yymxypuu TOYUKUCTOH;

* TAlIKW]I HAMyJaHU CaTXU 3apypuu
3aXMpaxouM MaxCyJIOTH O3yKaBOpii,
AQ3HABTAXYU3OHUJIAH Ba  TAIIKWIA
UKTUIOPXO Oapou KOpKapid Ba HUTaAX-
JOPUU 3aXUPaxou MaxCyJIOoTH O3yKa-
BOpH:

TapmuHu caHyuill Ba Ha3zopatu Oexa-

Tapuu cudaTu O3yKaBOpHA Ba Faiipa Tar-

KW Menuxana. A30acKd TabMUHH aMHUSITH

O03yKaBOp# 0a pymad coxad KHIIOBap3i
BoOacTaruu HorycactaHii gopaja, OuHooOap
WH, MO Jap MaXyXHII TACMUM THPUPTEM,
K1 BoOacTa 0a MaBKeW Yyrpopuu KHIIIBa-
paMOH MyaMMOXOM aMaJIMCO3uu OapHOMaun
Ma3Kyppo MaBpHUIH ap3¢0it Kapop JUXEM.

«frona BocuTam 1ap XoJaTH MYCTAKHJ
HUTOX JIOIITAHA MaMJIAKAT, PYULIH X0Yaruu
KHILIOK acTt. Tamomu Oourapuxou ayHépo
JIOIITA 00Ile, aMMO FU30 HA0OIIA/l a3 Aura-
poH Bobactaen. Casno 6Gourapupo meodapan,
KHIIOBAP3il 601IAax 0301Mp0 TABMHH MEHAMO-
s». AKan —Kak- Pycco.
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Okonozusn

VJIK338.48

MACDBAJIIAXOU MYBPAMU PYIIJIU CAUEXU JAP TOYUMKUCTOH

Ilapmoboe A.I11.

Hncmumyma 600uwix npobnem, cuoposnepeemuru u skonocuu HAHT.

B cmamve écecmoponne uzyuenvl u npeonodiceHvl 3a0aqu yryvuenus mypusma ¢ Pecnyonuxe
Taoorcuxucman. Yxasanvl mecma naubonee unmepecnwie 0Jisk ROCUUEHUS. MYPUCHIOB, 8 MOM HYUCTe
Tuccapckas kpenocmo, Capasm 6 [londacuxenme, kpenocmo  Xynoyk u Adscuna-menna.

Ilpeonooicen HOBbIIE NPOEKM IKOHOMUUECKO20 PAZGUMUS CENbCKOU MECIMHOCMU, NPU CcoOeli-
CMEUU MeHCOYHAPOOHO20 OAHKA PA3GUMUS. YKA3AHO, YMO MYPUSM MOICEM CIAmb 0OHUM U3 Ha-
NPasieHuti no CO30AHUI0 HOBLIX PAOOUUX MeCT, YMO AGNAEMC sl KPAHE 8ANCHbIM OISl PECny ONuKU.

Ilpoexm «xonomuueckoe pasgumue CenbCKou MeCmHOCIUY Upaem 8aicHyo poib 8 pa3eu-
muu mypusma u cenbekoeo xossiicmea ¢ Xamaouckou oonacmu u I'bAO. Vkazano maxoce, umo
COTACHO IMOMY NPOEKNTY MONICHO PA3GUEAINb 8 MECINAX MYPUMA CIPOUMENbCHEO CEMEUHbIX 00-
MO8, pecmopano08 u YIyuuums pabomy onepamopos mypucmos, pomozpagoé u opyzux. Yxazauo,
umo npasumenvecmeo Pecnyonuxu Tadxcuxucman yoensiem 601vuioe BHUMAaHUue UHOUBUOYAIbHOM)Y
CeKmopy no paseumuio mypusmd, a makice KyabmypHomy mypusmy.

Knwouesvie cnosa: mypusm, mypucm, ucmopudeckue Mecma, pasgumue, Opeanu3ayus mypus-
Ma, pecuoHbl.

The article comprehensively studies and suggests the tasks of improving tourism in the
Republic of Tajikistan. Listed places are the most interesting for tourists including Gissarskaya
fortress, Sarazm in Panjikent, fortress Hulbuk, and Ajina-Teppa. A new project for the economic
development of rural areas has been proposed, with the assistance of the international development
Bank. It is indicated that tourism can become one of the directions for creating new jobs, which is
extremely important for the Republic. The project “Economic development of rural areas” plays
an important role in the development of tourism and rural economy in the Khatlon region and
GBAO. It is also indicated that according to this project, it is possible to develop the construction
of family homes, restaurants in places of tourism and improve the work of cameramen for tourists,
photographers and others. It is indicated that the government of the Republic of Tajikistan pays
great attention to the individual sector for the development of tourism, as well as cultural tourism.

Key words: tourism, tourist, historical places, development, organization of tourism, regions.

Touukucton 60 3e60un Tabuit Ba Mepo-
cu dapxaHri 60it acT, Ku Call€XxOHH TaMOMU
yaxoHpo 0a xyn 4and mexyHasa. Mmosa 6ap
WH, UKTUJOPH Cal€Xxuu KUIIBap HUcOATaH
TAJIKUK HallyJaacT Ba Jap HaTH4a «ayo-
nbot» xucobmma memanan. MH sk jgax3zau
ayou6 Gapou cailéxuu caéxaTuu MyOCHUp acT,
3epo o1aMOH 6a OH yoe padTaH MeXOXaH,
KU SITOH 60p HapadTaaH.

TOYMKUCTOH acocaH Iy TYPyXu Cal€xoH-
PO 4anb MeKyHal: SKyM, OJlaTaH Cal€XOHU
MYCTaKWI, KU O0e KyMaKd IUPKATXOU Caii-
€XH ap capocapu KamBap cadap MEKyHAHI.
Axcap BakT MHXO caiiéxoHu, 6a HOM «Oop-
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KallIXo» Ba JydapXapoHX0oe MeOOILIaH[, KU
6a moxpoxu Ilomup, xapakaT MeKyHaHI:
TYpyXu AYBBYM caii€éxoHe MeOomIaHi, KU
O/laTaH TAaBAaCCYTHU LIMPKATXOU caiiéxit 0Oa
KHUIIBApD MEOSIHA, KU TaHXO TOYMKHUCTOH €
AKYaHJ KUIIBApXOpo Aap Oap Merupasi.
Ouxo OGapou aAumaHu Mepocu (papxaHruu
Kana-kaau Poxu abpemmm: kanban Capasm,
Kaaban XUcop, AUrHa-Tena, Karbau
Xynoyk, SAmuyH Ba raiipa. ap mauymys,
Toyukucron capdu Hazap a3 Ha3AUKUU
A}FoHHUCTOH, MAKOHU aMHU 3bTUMOJI0AXIII
Jopajl, Ki OHPO OMY3MIId MO Jap Oopau
mupkarxou caiéxun 2019 tacnuk kapnaa acr.
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3uéna a3 60% nypcuaairygaroHu Xopuyi Ba
MaxaJulil TACAWK HaMyJaHJ, KU OHXO acllaH
a3 Ba3by aMHMSITU KUIIBAp KAHOATMaHIAH]/T.

Masbaym act, K1 caiiéxi 6a Ouceép OMUIIXO
BoOacTa acr.

OMy3UIIM ONEpaTOPOHU Caléxil, KU a3
yoHuobu rypyxu bonku Yaxoui map comu
2019 ryzapoHuaa IIynaacT, SIKYAHA HYK-
TaxOu MYXUMPO OIIKOpP HaMyd, KA OOsI
Kaig kapa. MacaimaH, MyKaMMall COXTaHHU
alokan XxaBon 00 TOYMKUCTOH Ba Xamily
HaKJIM JTOXUJIUU XaBo 6aco myxuM act. M-
TUTOXU XxaTcaiipu [lymanoe-Xopyr MeTaBo-
Haj caiiéxupo 0a catxu cudaraH HaB Oapo-
pan.

HyxkTtaun qurap uH cudati MaH3UII Ba I11a-
pouTu Mycoua MeboIaa, 3epo gacrpaci 6a
00 Ba MHIIOOTH CAHUTAPHA 1ap MEXMOHXO-
Hax0, OWJIaX0 Ba MHIIOOTH caiiéxit 0a 6ex0y-
MU Hazappac HUE3 nopana. bapou un cap-
MOSITY30pUHU KaJIOH JIO3UM HECT, aMMO OHXO
Oapou 6apoxaTh MEXMOHOH MyXUMAaH/I.

NHuyHrH onepaTopoHM Cali€Xid HUIOX-
JIopit Ba 0apKapopcO3Uu UHIIOOTU CAUEXH,
OoexTap Kapaanu cupaTH XU3MATPACOHH,
comia KapIaHu MyXUTH TaH3UM Jap COXau
caiéxii, TAKMWIM UXTUCOC, Oa poX MOHAA-
HU POOUTAXOM KaBUTApU MUHTAKaBH aap
Ocuén Mapkasii, 0ex0yau XYpoKu yMyMH,
TAKBUSITU MApPKETUHI Ba TAaOJIUFOT KA
KapaaHa. ba xucodu MuéHa, ik MEXMOH Aap
Touukucron map mymnatu 6-12 py3u ucrtu-
poxat a3 800 To

1400 nommap capd mexyHam, wioBa Oap
MapJAOXTU YHMNTAXOW XaBOTAWMOM, KU a3
caTxy MUEHAU YaXOH# Xene macT acT.MyBo-
¢ukn MabaymoTd CO3MOHU YaXOHHM Caii-
éxun CMM, caii€éxoHu caéxaTKyHaHJa Jap
capocapu yaxoH 6apou OyayOoiu 8-py3a 6a
xucoou muéna 3000 monap capd MEKyHaHI.

Google Maps, Advisor Triper, Air B&B,
Uber sike a3 XuIMaTXOU MabMYJITAPUHH Cai-
€XOH Ba MEXMOHOH Jap TaAMOMH YaXOH Me-
ooman. Myrtaaccudona, gap ToUUKHCTOH
OHXO TaMOMaH pyuia HaédTaans € 6a TaBpu
kod#t pyma Hakapmaann. MH memHuxoaxo
poxu cadapy IIymMopo aap capocapu YaxoH
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tariup nonaua. bawzen onxo 6a Toyuku-
CTOH BOpHUJ IIyJaHI. MacajaH, X0JIO IIIyMO
MeTtaBoHen Airbnb-po 6apom HHTOX [10-
mtaHu yo map yman6e ucrudona dapen.
AmMmo Gapou Baceb uctTudoaa HaMyIaH! UH
MENTHUX0AXO0 Aap TOoUYnKuCTOH 005 mapou-
TH aCOCH MyXaM€ Kapja maBas.

Macanan, 6a mymo MurtepHeru 6anaH-
cudpatr mo3uM act. Mo 6a umH(ppacoxTopu
MOJIMSIBUM IyPYCT KOpKapAamlyaa Hu€3 11o-
peM, TO MEXMOHOH OHJIATHU KUTOOPO OaH[
KYHAH]I Ba MapIOXT KyHAHI. AMMO MYIIKH-
1ot 60 MuTepHer HabosA ad3oum dyHUH
XUAMATXOPO Aap KuIlBap 00310pa.

Jlap ¥uH 4o, XaJsIu MyBaKKaTi 0apou sk
TYpYXu COXUOOHU MEXMOHXOHAW OMIaBit Oa-
pou SIKYOSl KOp KapJaH, Myomupart 60 Mex-
MOHOH Ba YTOKXOM HHUTaXIOP# TaBacCyTH
SK maxc € CO3MOHX0€, KU K KIUCMH YoMea
XacTtaHj Ba 0a MHTepHETU XyO MmaiBacTaH
Ba 00 3a0oHM aHrmch xapd Me3aHaHn,
xoxax Oya. Ouxo map Gopam Airbnb mex-
MOHXOHAXOU OWIABUU TOYUKHUCTOH TIeIl-
HUXOJIXO MEKapAaHI.

TaBaccyTu nowxau HaBU PYIIIA UKTH-
coau AexoT, boHKM 4yaxoHil Oapxe a3 WH
yCYJIXOpO CaHYMa MCTOMAacT. Arap OHXO
KOMEOUXOU XyIpOo COOUT KyHAHN, MUH-
O0aba METaBOHAHI Jap IUrap MUHTAKAXOU
KHIIBAP HU3 IIMHOC IIABAHI.

AnbatTa, paBuIIxou HaB 6a OHXO MYII-
KIWJIOTH HAB MeOBapaHiA, Ku 0a OMy3HIIH
OOIMKKAT Ba XaJUIMW OHXO HUE3 JIOpAH]I.
Macanan, 6apou pyuiau COIMMHM UH Oaxi,
TABMHUHU caTXu Oapobap Oapou gacTpacky-
HaH/IaTOHU XUIMAaTXOU HAMYIXOU T'YHOTYHH
MaH3WI Ba TajlabOTH PUOSU CTAaHAAPTXOU
oexaTapi MyXUM acT.

Bbosin xaiin xapa, ku 00 Bydyaud 4axoHU
KaOymmyna nap coiu 2019, 6a ToyukuctoH
XaMar# K MIJUTHOH caiéx Tampud oBap/.

TouukucToHn Gapou pyuiad ca€xu mo-
pOM MMKOHMSTXOM KaJIOH acT. AMMO, Ta-
Bayyyx Oosim Ha Oa mIymMmopau CanéxoH,
Oanku 0a MUKIOPU JapoMajie, KU OHXO Me-
TaBOHAHJ Oa KWUIIBAp BOPHI KYyHAHI, pa-
BOHA Kapja masajJ. AKcapu KAIBapxo 00
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MaKcaJy HATOX JOIITAHU YOWXOU TaOui Ba
(hapxaHri, CTpaTeTusIu 4ajaou caii€xoHpo 60
yCyJu «1apoMaan KamTap a3 ¢ouga» Kadyr
KapaaaHz.

Acnan, ToYMKUCTOH MeTaBOHA Caliéxo-
HU caéxaTUpo 4ajid KyHald, KU MEXOXaH/ 3U-
énrap xapy KyHaHJ Ba MeXoxaHJ 0a yaMo-
ATXOM MaxaJUld Tampud OpaHI, TAOMXOHU
MaxauTupo oMy3aH/ Ba 00 Mepocu Tabuii Ba
(hapxaHTUU KUIIBAP IIUHOC IIABAH/.

baxmm caiiéxit 6apou TalIKWIM 4OHUXOU
HaBU KOpH Ba Myp KapaaHu Oy4yau yymMxypi
UMKOHHMSTXOU HaB Mekymosa. Huchu xys-
Bau KOPH J1ap COXau Cam€xy a3 MIaXCOHU TO
28-cona ubopar act. bo HazapaoUITH OH KU
70 dhonsu axonuu Toumkucron 30 coma me-
Oomanm, caiiéxit 6apou axonuu ad3osHAAN
KUIIBap MaHOau XyOu HIyFs1 MeOoa.

Jlouxan «Pymaum UKTUCOOAMETH OEXOT»
Oapou Oanan GapJOLITAHU JAPOMAJIA aX0-
JIUM MaxXaJUIi TaBacCyTH capMosiry3opit 0a
0axixou caiéxii Ba KUIIOBAp3UU BUIIOATH
XatnoH, nHuyHuH BMKDB paBona myna-
acT. Xapayu iH MUHTaKaxo 60 AGproHUCTOH
XaMcapxaJaHJ Ba MMKOHHUSTXOM Japomal
MaxJiya MeOoIIaH.

Jlouxa 6apowu pyuiau canéxit gap ce coxa
MycouaaT MeKyHaJ. ABBajaH, OH XHU{}3,
Oapkapopco3il Ba TUYOPATUKYHOHUU SIK-
YaHJI MaKOHXOM Hazappacu ¢apxaHT#d Ba
TabPUXUPO TACTTUPHA XOXaq

kapa. Mnosa Oap uH, TaBaccyTH gk Oap-
HOMau XypaMu TpaHTH, Jionxa 0a yomeaxo
Jap Tauyauau  MHEGPACOXTOPU MaxaJuTuu
caiiéxit, 6a MOHaHIM MapKa3xou (papxaHri,
OCOPXOHAaX0, MHYYHUH TAIIKUIN HAMOMII-
roxXo Ba Jgurap 4yopabuHuxo O6apou yaudu
Cal€XOH KyMAaK XOXaJ Kap/.

Hyrom, souxa 00 TUHOpaATH XypHa Aap
coxau caléxii, MacallaH, XOHAaXOM OWJIaBH,
TapabXoHaxo, ONepPaTOPOHU CaMEXH, pacco-
MOH, XyHapMaHIOH Ba Faifpa KOp MEKyHa,
TO Oa OexTap mynanu cudaTd MaH3WI, XU3-
MaTpacoHHN KyMaK pacoHa/.

Macanan, coxubu XOHau OUJIaBA METaBO-
HaJl Tpa”Tpo Gapou GexTap KapJaHu 1Mapo-
uTHu caHutapn uctudomaa 6apan. Jlap HUXO-
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ATH KOp, Jionxa 0a XyKyMar gap neumpadtu
TouukucTton nap 6030pu OGatHAIMUIAINU
cailéxii Ba OamaHmbapIopuu Majlakaxou
COXau Caréxs MyconaaT MEKyHa.

Jlouxa a3 xucobu rpantu 30 MULIMOH
JoJu1ap, Ku aap noupan 6apaoman «PoxaH-
JIO3UM XaTapXo» YyIo IIyaaacT, MaOJarry-
30pi1 UIyAaacT, KU Xajgadu oH KOXHUII Toda-
HU XaTapu HU30b Ba HOYCTYBOPH Aap YaH]
KMUIIBap MeOOoIaI.

Hap TouukuctoH, 6apHoma 06a 340U
YONXOM KOpH, TABIMIUA AApOMaj Ba KOXH-
i 6exopii, 6axycyc 6apou 3aHOH, YABOHOH
Ba MyXOYMPOHM OO3raiira, KM a3 YyMJau
rypyxxou ocednasup gap Xatiod sBa BMKb
MeOoIIana, paBoHa myaaact. Uit kagape, K
CaM€XOH Jap UH MUHTAKAXO0 3UEATAP MYJIPO
cap® KyHaH], XaMOH KaJ1ap 1apOoMaJal OHXO
Ba IIYFJIM axoJiit 6emrap xoxan oya. Mu act
OH 4u3e, KU MO Oapou pacugaH 6a OH Ky-
AT MEKYHEM.

Bapou pymau caitéxi 6a 6axiu xycyci
YOWIOXM Maxcyc noaa Memasal. XyKyMar
Ba 0aXIIU XyCyCl MacChyJIMSITXOU BO3€X, Baje
MyKaMMaJKyHaHJa JopaHa. XyKyMaT 0osa
0a «MOJIXOM YaMBHUATH» TaMapKy3 KyHa.
WH xalynu cuécaTry3o0puxo Ba MyKappapo-
T MyBO(pHKpOo Oapow MH coxXa, a3 KaOuiau
PABOIUIXOU JJIEKTPOHN Ba CHUECATIY30pUH
Myaccup Jap Oaxuid aBuaTcUspo aapOap
Merupan. Faiip a3 oH, oH Oosn 6a mabiar-
ry3opit Ba xud3u o0HexkTxou (papxaHrin Ba
Tabun, 0a MoOHaHIM OOFX0, Kallbaxo, Ma-
KOHXOM TabpPUXHl Ba apXeoJIOTH TaMapKy3
KyHa/I.

Huxost, Xykymat 60si1 1ap caMTu Map-
KeTUHT Ba mempadptu TOYUKUCTOH 1ap Xo-
prYa XaMuyH YO TabUH KyMaK pacoHaa. A3
tapadu qurap, 6axmm xycyci 6os1 6a merni-
HUXOAW XUAMATX0u Oocudart 6a MEXMOHOH,
a3 KaOwIM MaH3UJl, XYpOKBOPH, HAKJIHUET,
Tyxdaxo Ba ralipa AUKKAT AUXA/I.

Yanbaxoe MaBuymaHm, Ku gap OHXO Xy-
KyMaT Ba OaxIIM Xycycl MeTaBOHaHna 00
qyoMeau IIaxXpBaHAR SKYOS KOP KyHAaH].
HamyHam yyHWH XaMKOp#W METaBOHAJ HU-
TOXIOPHUH WHIIOOTH TabPUXA OOIIA, KU a3
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qyoHHOU XyKyMaTH sIK TAIKWIOTH YoMeau
maxpBaHail 6a 3MMMau OH T'y30lITa Mella-
BaJI. XaMUH TaBp, 6bapou mykyhoun Oaximm
caii€éxi, maBiaT Ba Oaxiu Xycyci 0osii aap
XaMKOPHUU 3UY OOIIaH/.

Mo 6osin map Hazap jgoimta OolieM, Ku
pyLIA Ba HUTOXIOPUU (dapXaHT, TapuyMau
aAp3UIIXOM aHbAaHABHA SKe a3 Basudaxou
acocHy XaMa I'yHa OaBIaTeCT, KM KYIIHIINA
XU(31 UCTUKJIONUATH OH, HUTOX JIOLITAHH
MEPOCH TABPUXUH HACIIXO, TAYIUIU IIaAXCU-
AT, TApOUSU YoMeau COJIMM Ba ap3UIIMAaH]I,
MabHaBil MebOoman. Touukucron 00 Ha-
3apAOIITH Tabpux, (papXaHri Ba Tamamy-
HU Xy1 0a cuécatu 1oXuiauu GapxaHrit aap
MUHTaKaxo (Jap mapTaBu paBaHIXOU MYO-
CUPHU YaXOHH) TaBaY4yXH Maxcyc MeIuXal.
To4yuKUCTOH Aap Aoupau TaTOMKHU CUECATH
JIOXWIA Ba XOPUYUU KHUILIBAP XYCYCHUSITXOU
XOCH Xyapo nopan.[4, c.283-284].

Nutuxobu Touukucton 60  Oucép
OMUWJIXO MyailsiH KapJa MelaBajJ, a3 OH
yymiia, Ku TOYUKUCTOH TaapuyaH 0a xaétu
¢davonu muHTakan Ocuén Mapkasit B opua
uryja Ucrojaaact. Jlap 4yaxoHu Myocup cau-
éxun apxaHri®s MaxcycaH aap OaliHM xama
HAMYJXOU HMMKOHIIA3UPU CAWEXHA MabMyJI
acT, 3epO OH MUKECHU JIOHUII Ba MabpubaTh
(dapxanruu caniéxupo mead3osa. A3 yuxaTu
axJIOK#A OH xu(3, 0apKapopco3uu MEpPOCH
(dapxaHri, pyuan Xaét 1ap Kumsap, Oamann
OappomTanu catxu Mabpudatii Ba papxan-
TMH XaM Cali€XOH Ba XaM axOJUU MUHTAKAHU
tampudoBapanaa MedoIIaI.

A3 HUTOXM MKTHCOJI#{, OH aCOCH PYIIIH
UKTUCOAMY K KUIIBAP, MUHTAKAECT, KU XaH-
rOMHM TAlIKWIA YOWXOW HaBU Kopi udosa
Kapaa memanal. Xanadu caitéxun papxaHria
603111 a3 4OX0oM TamMomo006u (papxanri,
JIMHHA, TabpUXit Ba 9yrpodit (Enropit, Mmy3eu-
X0 Ba aurap amexo) medbomasa. XyCcycUsiTH
MYXUMU Cai€Xxun (papXaHT i XOXHUIIN XaMPOX
myaaH 6a mepocu (papxaHrii Ba aHbaHAXOH
XaJIKxou nurap medoman. A3 wH py, caid-
éxun (papxanri a3 Oucép yuxat O6a cuécatu
(dapxaHruu 1aBlIaTA Ba MUHTaKaB#i BoOacra
act. IH maguaa nHYyHUH 0a YyHUH OMMIIXO

TaBCUP MEPACOHA]: KOHCENCHUSU IIaXCUSITH
pylIIKapaa Ba XyaMaOiIarry3op, K1 gap 4yo-
Mea Tamakkya éraact; 4ycTydyyu XaTcau-
PXOM HaB, YOHXOM ayoud Ba HAMYAXOU caii-
€xii; MaH(pUATXO, XOXHUIIXO, XYCYCHSTXOU
IWAHH, cbapxaHrﬁ, NYTUMOMN Ba HKTUCOIUUN
Cali€x; TabCUPU UKTUCOJIUETU YAXOHHU, CHUE-
cat, pylIId KMIIBAap Ba MUHTAKa, KU Jap J0-
Upau OH MaxCyJIOTH caiiéxi (ypyxTa Mera-
Baz. [2, c.197].

Hap aiinu 3aMOH Tabpudu AroHaAHW Caii-
éxun (apxanrin Byuyn Hagopan. Caitéxuun
(dapxaHri 6a UKTUIOPU TABPUXH Ba (papxaH-
Il Ba cUE€CAaTH KULIBAP, MUHTAKA, IIaXPU MY-
aifstH acoc édraacrt.

OG6iiekTx0M Mepocu ¢apXaHTit Ba Mab-
HaBH, OOMEKTXOU CaHbaT, MYXUTH UYTUMO-
uto (hapxaHrit 00 aHbAHAXO, Ba XYCYCHUSATXOU
dabonuATH XOYarugopit Ba XOHABOJAM,
CaMTXOU MAaBPUJIU TABAYUYXU § MEOOIIAHI.

Caiiéxum ¢dapxaHT#i XaMuyH 3eprypyxu
TaBJIMME A 10 MemaBad. OH 3epKUCMATXOU
3epUHU Ccal€xoHpo nap Oap Merupa:
bapxanri-nuni, $apxaHria-tabpuxi, Qap-
XaHr-3THOrpadi, papXxanri-sKoaori, pap-
XaHTA-BOKeH, (apxaHri-apxeoyori, ¢ap-
XaHTA-3THUKH, papXaHTA-aHTPOTIOJIOTH.

Xymu caitéxum dapxaHrii gap TacHudwu
YMYMUU HAMYJIXOU Cal€éxit TacUpXOu I'yHO-
CyH Ba HOMXOPO MErupaj. 3epcucTeMaxou
(dapxaHT#t Ba TMHUU caiiéxi Oa TaBayyyx Oa
JIMH, 9y3b1 AUHIN Mepocu (papXxaHTuH Map-
yMm acoc édra, 6a Tampud oBapaaH 6a Ou-
HOXOU AWHH, YOUXOU 3UEpAT, MIMHOCON OO
AHbAHAXOU JMHH, Ba pacMy OMHXO paBOHa
Kapaa mynaaHa. MH 3eprypyxxoum came€xu
MYCTaKUMaH 0a JUHIOPUU CAMEX, mapaaur-
MM HMOHAIl BobOacraaHi. 3epcucTeMaxou
(dapxaHT#ét Ba TabpPUXUM CANEXA TaBauqUyXu
MapAyMpo 0a TabpuX Ba TabPUXU OH XaH-
romu Tampud oBapaaH 0a EAropuxou Tab-
puxi1 paBoHa Meco3aHa. bo uH 3eprypyxxou
caiiéxi apxaHrit Ba apXxeoyaori 3u4 aloKa-
MaHJAH 36PTyPYyXXOU MAHTUKUU CAUEXH, KU
Jlap AoMpau OH TaBayyyx Oa €Aropuxou Ka-
UM, OOCTOHIIMHOCHM SIK MMUHTAKa 30XUP
Kapaa MelaBa/l.
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3epcucreMaxon ¢apxaHria Ba 3THOTpa-
¢un caitéxit 6a dapxaHrm 3THOC, ameé, Ba
3yXypoTu (apxaHT#i KaBM#, pacMy OHWHXO
Ba Faiipa TaBay4yX 30Xup MeKyHaHi. WH
nap MaBKern ¢Gaboiim Mabpudatii Ba $habor
(bapou MIITUPOKYMU BOKEW Jap MapOCUM,
TabMUJ Aap Xa€TU UH MapayMm) udomaa Kap-
Jla MemaBaj. 3epcucreMaxou (GapXaHTri-3T-
HUKUM Cailéxii 60 UH 3eprypyxxou caueéxiu
pobuTau 3u4 1opaH/l, K1 Jap HaBOATH aBBaJ
HIMHOCO# 00 MEPOCH UH € OH KaBMU KaJUMil,
OOFXOM ITHUKI, MAMHYBI'OXXO0 Ba 003111 a3
BATaHU AYIOJIWU KHIIBAPPO MYyalssH MEKY-
HaJ. 3epcucreMaxou (papXxaHrii Ba pyumo-
MU caiiéxit gap uyopaOuHuxou GhapxaHTi
(waurHBOpa, UAXO Ba Faiipa)

TabKUJ] Ba IMHUPKAT MEKYHAH]I. 3€pPCUCTE-
Maxou (hapXxaHT@ Ba aHTPOIIOJIOTUM CANEXH
OMYXTaHU MIAXCPO XaMUyH WHTUKOJIIUXAH-
Jlal 3THOC a3 HyKTaW Ha3apy IBOJIIOTCHS Ba
tampud oBapman 6a MUHTaKa 6apou MIMHO-
cort 60 MapayM XaBacMaH MEKYHaH/I.

Caiiéxun dapxaHrii Ba Mabpudari,
TeNI a3 XxaMma, Caléxuu aalit UH sIK 3epCUcTe-
MaM caiéxi medoman, ku 60 gapxaHru sk
MUHTaKau KUIIBAp, YOIX0 Ba PyHI0AX0€, KU
Jlap acapxou T'YHOTYHHU anabit TaBcud kap-
na mynaang. OMuIm Maxcyce, Ki 6a pynuan
6ocamapu caiiéxuu papxanri gap Toqmku-
CTOH MYyCOUAAT MEKYHaJl, MaBKen OoMyBad-
(haxusaTi yyrpodun MUHTaKa Mebotra.

bo nazapmomtu oH, ku cuécatu papxaH-
MY MUHTAKa 4il TyHa TATOWK MelaBas, 1ap
XaMma TyHa MUHTaKaxo 0a MyIIKWIOTH YOJIH-
OusaTH OH Oapou Cal€XxoH aydop Meosa. A3
VMH JIMX03, TOYUKHUCTOH JOPOU MEPOCU Fa-
HUU (papXaHTH Ba TABPUXUCT, TOPOU MOTEH-
cranu OamaHi, a3 HyKTan Ha3apu KOMUJIAH
amanuiiaBaHaa, 00 Ha3apAOITU Tajiabo-
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T ad30sHIaN MapayM O6apou MIMHOCON 0O
(dapxaHr, Xxa€T, XyHapMaH/Ii1 Ba TABPUXHU OH.
WNHu 6a TaTOuxu Oucep ouxaxo aap coxau
cuécatn (hapxXaHTMM MHHTaKa Ba KHUIIBAP
MYyCOUJIAT MEKYHA/I.
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3KOJOTMYECKHUHN TYPU3M B IIEHTPAJILHOM
TAIZKUKUCTAHE U ITPOBJIEMbBI ET'O PA3BUTUSA

Xomuooe C.K., Canumosa M.T., Xaxumoesa /1.

Hnemumym 600nwvix npodnem, cuoposnepeemuxu u sxonoeuu HAHT.

B cmamve 6cecmoponne uzyuenvi u npeonoxtceHvl 3a0auu YayHuleHus IKomypusma 3a pyoe-
arcom u 8 Pecnybnuxe Taoowcuxucman. Yxkazanvl mecma naubonee onazonpusimmuvle 015 MAKO20

mypusma 6 Hauiel cmpate.

Knrouegwle cnosa: sxomypusm, mypunoycmpus, npupoonbslil Mmypusm, pazsumue, Op2aHu3ayus

mypusma, pe2uomsi.

Maxona eazugaxou pyuiou 5kKOmMypusmpo oap yymxypi xamamapagha omyxma oapou max-
muau on oap xopuya éa oap Yymxypuu Toyuxucmonpo oap bap mezupad. Jotixou bapou uynun

mypusm oap Kuueapu mo xeje MycouoaHo.

Kanuoesosrcaxo: dxomypusm, canoamu cailéxi, catiéxuu maoui, pyulo, Mawkuiu catuéxi,

MUHMAKAXO0.

The article comprehensively studied and proposed tasks of improving ecotourism abroad and
in the Republic of Tajikistan. Places are most favorable for such tourism in our country.
Keywords: ecotourism, tourist industry, natural tourism, development, organization of tourism,

regions.

Hama pecnyOnuka mMmeeT 3HAYMTEIbHBIN
TYPUCTUYECKUNA - PEKPEAlMOHHBIA TMOTEHIIH-
aJ, a TaKkKe uMeeT OOJIbIINEe BOZMOKHOCTH IS
Pa3BUTHS BHYTPEHHETO U MEKIYHAPOIHOIO TY-
pusMa. ParnmoHanbHOE HCHONB30BAHHE 3TOTO
MOTEHIIMaja SBJISETCS BaXXHBIM HAIIPaBJICHUEM
B COILIMAJIbHO-PKOHOMHUYECKON monuTuke I[lpa-
BUTEJLCTBA CTpPaHbl HA COBPEMEHHOM OJTarle.
Hcxons m3 BhINIECKa3aHHOTO HCCIIEAOBAHUS
TYPUCTHUECKOTO M PEKPEalMOHHOTO IOTEH-
mnana llenrpanbHoro TamKuKHCTaHa HMEET
00JIbIIIOE HAYYHO - TEOPETHUECKOE U MPAKTU-
yeckoe 3HaueHne. Ocodyro akTyaJbHOCTh TeMa
MPUOOPETAET B CBSA3H C MOBBILLIEHUEM POJIU TY-
pu3Ma B COLMAIbHO-KOHOMUYECKOM Pa3BUTHH
CTpaHbl, YKpEIUICHHH To3ulnii PecmyOnuku
TamKUKUCTAaH B COBPEMEHHBIX MHUPOBBIX IKO-
HOMHMYECKHX U XO3SIICTBEHHBIX OTHOILIEHUSX.
B TeueHne MHOTUX JIET MPOBOAMINCH OTpEe-
JICHHbIE HAy4HO-HMCCIIEI0BaTEeNbCKUE pPaboThI
0 U3y4YEHUI0 0c000 OXPaHIEMbIX TEPPUTOPUI
HentpansHoro TamkukucTaHa, Kak 00BEKTOB
9KOJIOTHYECKOT0 TypU3Ma.

OnHako, OTCYTCTBYIOT WJIM HEAOCTATOYHO
HCCIIEIOBAHbl CEPbE3HBIE HCTOPUKO-KYIBTYP-
HbIE PECYPChl, BOSMOKHOCTEH TYpUCTCKUX 0a3
U O0BEKTOB MpuEMa TYPUCTOB, HCIIOJIb30Ba-
HUSl UCKyCCTBO, JaHamadra u pemecina Llen-
TpasibHOTO Ta/pKUKUCTaHA ISl TPUBICUEHUS
TYpPUCTOB, TYPUCTHUYECKUN U PEKpearmOHHbIN
MOTEHITHAI, TTyTH ¥ METOIBI 2PPEKTUBHOTO HC-
MOJIb30BaHUS HALIMOHAJIBHBIX MMapKOB, MPUPOJI-
HBIX 3aIIOBETHUKOB OCOOEHHO, C YYETOM HOBBIX
PBIHOUHBIX XO3HCTBEHHBIX MEXaHNU3MOB.

HccnenoBanusi TypUCTHUECKOTO U peKpea-
uroHHoro noreHunana Llenrpansnoro Tamxku-
KHCTaHa, OTpeiesieHue MyTel U METO/IOB UX pa-
[IMOHAJILHOTO HCIOJIb30BaHUs, UMEIOT HAyYHOE
U TpakTHYecKoe 3HaueHus. PekpeannoHHbIE
nanmmadTel  (IeueOHBIe, O037A0POBUTEIBHBIC,
CIIOPTHBHBIE U T03HABATeNIbHBIE) IOCIEIHUIN
TUI - PEKPEalMOHHO-TI03HABATENIbHBIX JIaH/-
madToB - HanbOoJIee MPUTOIHBI JJIS SKOJIOTHYE-
CKOT'O TypH3Ma.

Oco0eHHO BBICOKYIO Hay4YHYIO, JYXOBHYIO
U ACTETUYECKYIO LIEHHOCTh MPEACTaBISAIOT pe-
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KpEallMOHHbBIE 3aHATHS - DKCKYPCHUH K OOBEK-
TaMm OPUPOABI U KYJIBTYPbl, & CAMU dKCKYPCUU
BKJIFOYAIOT HE TOJILKO OCMOTpP OOBEKTOB, HO
U 3HAKOMCTBO C MX OCHOBHBIMH CBOMCTBaMH,
HCTOpUEN BOSHUKHOBEHHUS, TUHAMUKOHN BO Bpe-
MEHH U TIPOCTPAHCTBE, MECTHBIMHU OOBIYASIMH U
TPaJULIMOHHBIM YKJIAJOM KU3HH U T. JI.
HenTpanbupii TaKUKUCTaH OXBaTbIBAET
Tepputopuio TypKecTaHCKOro, 3epaBIIaHCKO-

ro, ['uccapckoro u Kapareruackoro xpe6rtos,
®anckue ropsl Bcero 34 Teic. kM2. Haubo-
Jlee IOCeIlaeMble I103HABaTEIbHO-IIPUPOAHBIC
na"amadTel HBIHE COCPEOTOUYEHBI B TPAaHHULIAX
HAllMOHAJIBHBIX U NPHUPOIHBIX NApPKOB, TaKHX
kak 3amoBenHuk «Pomuty, Tamxukcknii Ha-
LUOHAIBHBIM napk, locymapcTBeHHBIE 3aro-
BeHUKHM, HaluoHanbHble NMPUPOIHBIE MAPKH,
I'ocynapcTBeHHBIE 3aKa3HUKHU.

Tabmuna 1
Harnmonanbueie napku TamKUKUCTaHA
T'o ITnomane
# HasBanue A HHEALS OGnactb
CO3JIaHUS ra
N N T'opno-banaxmanckas
TamKUKCKNii HAITMOHATIbHBIN
ABTOHOMHAas
1 | mapk (tamk. born mumun Touukuc- 1992 2,6 MIJIH.
obactp, Jlaxmu
TOH)
CaHrsop
Hcropuxo-npupoansiit napk [up- -
2 | keHT (Tak. Boru Tabpuxuro Taduu 1991 3000 ypeyHsal
paiion
IupxeHT)
Capu-Xocopckuii MpUPOAHBII
3 | mapk (tramx. boru Tabun Capu Xo- 2003 3805 XatnoHckas o01acTh
cop)
. . Corauniickas 001aCTh,
4 | SIrHoOCKMI HALMOHAJIBHBIN MapK 2019 160 o

Ha Tepputopun »THX HapkoB BBIIEISIOT-
csl manAmadThl CMEIIAaHHOTO TUIIA, Y KOTOPBIX
(YHKIIMOHATBbHOE Ha3HAUYEHUE U PEKpeaIioH-
Has MH(pACTPyKTypa MOIXOIUT JIsl BecbMa
Pa3IUYHBIX PEKpealnoHHbIX 3aHATUH. Ecnm
B MPOrpaMMy TYPUCTUYECKHUX MyTEHIeCTBUI
BKJIIOYAIOTCSL  (DYHKIIMM  TIPUPOJOOXPAHHOTO
MPOCBEILIEHUS] WM HAyYHBIX HCCIIEJOBAHUM,
TO MOXXHO TOBOPHUTD YK€ O Pa3BUTHH DKOJIOTH-
4eckoro TypusMa. B stoMm ciywae nanamadt
puoOpeTaeT OAHOBPEMEHHO 3HAYEHHUs, Kak
PEKpeaoHHO-CIIOPTUBHOTO, TaK U 037I0POBH-
TEJIBHOTO U SKOJOTO-MO03HABATEILHOTO CTaTy-
COB.

[Ipn Hamuuuu B mpeAenax TOPHBIX 0CO0O
OXpaHSAEMbIX TMPUPOAHBIX TEPPUTOPUIA, HC-
MOJIB3YIOTCS. HE TONBKO MPHUBIEKATEIHHOCTh
MIPUPOIHBIX OOBEKTOB, HO €1lle U OaIbHEOIOTH-
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AVHUHCKHI palioH

Yyeckue pecypcsl. Bee deThipe mepeynciieHHbIX
TUTNIA PEKPEAlMOHHBIX JaHAMA(TOB, O KOTO-
PBIX TOBOPUJIOCH BBILIE, MO CYyTH OOBEIUHSIOT-
Csl B OZIMIH.

Nmenno Ttakue naHmmadThl COCTABISAIOT
LHEHTPAJIbHYI0 YacTh TEPPUTOPUH MPHUPOIHBIX
OoTaHnYecKuX caoB, napka «pam» B Jlymian-
6e u IlIupkeHTCKOro HUCTOPHUKO-TPUPOIHOTO
napka, Iie UIMeeTcs My3ei MpUupobl U pa3BeT-
BJICHHAsI CE€Th TYPUCTHYECKHX TPOI, MpHUEM
pa3HOIl Kareropuu CIOXKHOCTH, C SIPKO BBIpa-
KEHHOM DKOJIOTMYECKOW HaIpaBlIEHHOCTHIO
9KCKYPCHUOHHBIX TPOTpaMM M YHUKAJIbHBIMU
Komapoy, Pamrckoro paitona ropsiaepedeHCKU-
MU TepMalbHBIMU HcTOuYHUKaMu KycaBnucaii,
MOCEIIAEMbIMH C 03/JOPOBUTEIBHBIMU U JIeYeO-
HBIMH LIEJISIMHU.
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KAPTA
0cob0 OXPAHAEMbIX NPHPOAHLIX TEPPHTOPHM
M UeNeBLIX AXAMOATOB

4

N EEERR:

-

010

Puc. 1. Pacnonooscenue 0cobo oxpauaemvix NPUPOOHbIX meppumoputl
Lenmpanvrozo Tadocuxucmana

[To HameMy MHEHHIO, OOBEKTHI KyJIbTYpHO-
IO ¥ HICTOPUYECKOTO HACIIEUS, a TAKIKE PeKpe-
alMoHHasi UHPPACTPYKTypa, OJIOK yIpaBIeHUS
1 00CITy>KUBAIOLIUI MEPCOHAN, MPEACTABISAIOT
c000i1 TONOTHUTENBHBIE SJIEMEHTHI TIOACUCTEM,
SIBIISIOIIMECS COCTABHOW YaCThIO B YKa3aHHBIX
BBIIIE OCHOBHBIX CTPYKTYPHBIX 3J€MEHTax. A
OCHOBY €€ COCTaBJICHUSI UMEIOT KJIHEHTHI, CO-
IJIACHO M3BECTHOW MOJIEIU TEPPUTOPHUATBLHON
pekpeanronnoi cucrembl B.C. IlpeoOpaken-
ckoro. Ho B oTiimune oT Hee, B JaHHOM MOJCIIH
HE «TpyIIa OTAbIXAIOLUX», a caM JaHamadr
paccMaTpuBaeTCsi HaMH KaK LEHTPaJbHBIH
00BEKT cucTeMbl. B kauecTBe MaBHBIX CTPYK-
TYpHBIX JJIEMEHTOB, BO3JCHCTBYIOLUIMX Ha
(hopMHupoBaHHUE PEKPEAMOHHOTO JIaHamadTa,
BBICTYIAIOT CJIEAYIOIINUE MOJCUCTEMBL: 1 - OT-
JbIXatoIue (MM PEKPeaHThl), 2 — OPraHU3aTo-
pHl, 3 - MPUPOIHBIN (MCXOAHBIN) TaHAIADT.

OcCHOBHbBIE MEPOIPUSITUS OCYILIECTBISIOTCS
Ha (hoHE OIpeneseHHOr0 MPHUPOJHOTO JaHJ-
madTa, KOTOPBIA B CUIIy CBOEIO BHYTPEHHETO
pa3BuTHs 00JIaJJa€T HEKOTOPBIM HAOOpOM B3a-
MMOCBSI3aHHBIX CBOICTB, 00YyCIIaBIMBAIOIINX
ONPE/ICIICHHBI YPOBEHb €ro IMOTEHIMATbHON
YCTOMYMBOCTHU K PEKPEAlMOHHBIM Harpy3KaM.
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Pa3BuBasice MHTErpuUpoOBaHO, BCE TPU CO-
CTaBJISIIOIIME  (OTHABIXAIOLIUE, OPraHU3aTOPbI
U caM TPUPOIHBIN maHamadr), OompenesstoT
nanpHelnee (GOpMUPOBAHUE PEKPEALMOHHO-
ro Janamadra Kak IpUpPOAHO-aHTPONOTEHHON
9KOCHCTEMBI, UCIIOJIb3YIOIIEH S U1 peKpealu-
OHHBIX LENEH.

B Pamurckoil TypuCTHYECKO-pEKpeanuoH-
HOM 30HE, KOTOpas SBJSIETCS YacThlO aJMHHU-
CcTpaTuBHOro jaeneHusi Baxparckoro paiona,
HAXOJIUTCS OIMH U3 3aTI0BETHUKOB PECITYOIUKU
«Pomuty.

LenTpanbHas ycaap6a 3aroBeIHUKA PacIio-
JIO)KEHA B €r0 FOKHOM YyacTH, Ha Oepery p.Cap-
nman Muéna, B 2 kM ot ntocénka Pamut. B 3amo-
BEJIHUKE IPE/ICTABICHBI IMOYTH BCE OCHOBHbBIC
TOPHOJIECHBIE IKOCHUCTEMBI, XapaKTepHbIE s
JAHHOTO reorpaduueckoro peruona. B memom,
¢dnopa, mpeacTaBlieHHAs B 3alOBEAHHUKE J0-
CTaTOYHO perpe3eHTaTuBHa uid LleHTpanabHO-
ro TamkukucTaHa, Tak Kak COCTaBisieT Oolee
40% ot pernonanbHOU ¢uopsl u 20% ot dio-
pbl Bcero Tamxkukucrana. Taxxe Tepputropus
3aroBeIHUKAa OYeHb Oorara JIeKapCTBEHHBIMU
pacTteHusiMH, npeactaBieHHbIMU 180 Bugamu,
KOTOpbI€ MOT'YT OJIarOTBOPHO J€HCTBOBAThH MpHU
JICUCHUU PA3INYHBIX 3a00I€BaHUN.
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Taobm. 2.

Io CyAapCTBCHHLIC TPUPOAHBIC 3alIOBEAHUKHA

# HazBanue

TocynapcTBeHHBIN IPUPOIHBIA 3aII0BE-
1 | muk «TurpoBas 6anka» tamk. berran

MaJIaHTOH

) locynapcTBeHHBIN IPUPOIHBII 3aTI0BEI-
HUK «Pamury Tamk. Pomur

3 T'ocynapcTBeHHBIN TPUPOHBIN 3a110BEI-
HUK «Jlamru xxym» Tamk. Jdamru Jbym

4 T'ocynapcTBeHHBIN MPUPOIHBIN 3aTI0BEA-

HUK «30pKyJIb» TaaxkK. 30pKyII

HNmenHo ¢usuko-reorpapuueckue, Typu-
CTMYECKUE U PEeKpealloHHbIe JaHAadThl 3a-
noBeJHUKa PaMuT /enaioT ero npuBlieKaTesb-
HBIM Ui TypucToB. Kak Typuctuyeckas 30Ha
Pamur nMMeer Bce NPEANOCBUIKM W YCIIOBUS
JUIs OpraHU3alliy aKTUBHBIX, CIIOPTUBHO-03-
JIOPOBUTEIBHBIX, PEKPEALMOHHBIX, I103HaBa-
TEJIbHBIX, SKOTYPUCTUYECKHX JTaHIA(TOB U
JIpyTUX BUIOB TypusMa. B 3anmoBenHuke nme-
eTcsl TypHCTHYecKas Tpoma, oOpa3oBaHHas B

Ton ITmomane,
O0macThb
CO3JaHUsA ra
1938 49700 XatioHckast 001acTh
1959 16200 Baxnarckuii paiion
1983 19700 H_IaMCI/IZ[,III/IIE Iloxuu Xar-
JIOHCKOH 00J1acTh
lopno-banaxmanckas
2000 87700

ABTOHOMHas 00JIacTh|

MIPUPOAHOM cpese MoJ BO3ACUCTBUEM pEKpe-
aHTOB, C TUIOTHO YTONTAaHHOW M OOHAXEHHOU
LEHTPAIbHOM OCEBOW YacThI0 U HECKOJIBKUMU
BBITSHYTBIMM B TOM JXK€ HAaIPaBJICHUHU, YTO U
Tpomna, MojiocaMM Ha OKpY’KaloIled TeppHUToO-
pun. Kaxnas U3 HMX OTIMYAETCs CBOMM CO-
OTHOLICHWEM BHJIOB TPABSHUCTBIX PACTEHHIA,
OTHOCSIIUXCS K Pa3IUYHBIM 3KOJOTHYECKUM
IpyIIaM, pa3HbIM MPOEKTUBHBIM MOKPBITHSIM,
HabOpPOM BHJIOB MUKPO- U Me30(ayHbI U T.II.

Tabm. 3.
locymapcTBennblie npupoaHbie 3aka3auky LlenTpansHoro Tamkukucran
No | Hazpanue 3akazHukoB u | I[lnomans Ton
Kparkas xapakTeprcTHKa 3aKa3HUKOB
WX MECTOPACIIOIOKEHUE (ra) CO3TaHMsI
1. | O. Uckanpapkyib 30 000 1969 JInst coxpaHeHHsi TOPHO-JIECHBIX IKOCUCTEM
AWHWHCKUH paifoH (apua, Oepesa, u 1p.)
2. st coxpaHeHus: TyralHbIX JI€COB U KUBOT-
3apadruiaH, .
N 2300 1976 | HbIX, oOnTaromuUX B HUX (0JI€Hb OyXapcKuid
ITanmxakeHTCKUM palioH .
Y YePHO30JIOTUCTHIN (ha3aH)
3. | Caii-Bora, 4200 1970 B ocHOBHOM 1151 COXpaHEHUs U BOCIIPOU3-
AMNHUHCKUH paiioH BOJICTBA aPUOBHUKOB
4. . Borannyeckuii 3aKka3HUK Ui COXpaHEHHUS U
Anmocu I'nccapckuit N
aifon 6600 1983 CO3/1aHUs YCIOBUN pa3MHOKEHUSI SHAEMUY-
p HOro BUJIa YHrepHuu Bukropa
5. . T'opHO-n1ECHOM, B LIENIIX COXPAHEHUS MEJBE-
Komapoy, Pamrckuit p ’ p
afion 9 000 1970 | ns1, cubupckro ko3epora, CHeXKHOro dapca,
p peuHoii hopenu
6. . CoxpaHeHune eTMHCTBEHHOTO MeCcTa TOITy-
Canrsop, CaHrBopckuit N
affon 50900 1972 JISIIUK y3KOApEeaIbHOTO BUjIa OyXapCKoi
P Oypo3yOKH, TOPHOJIECHBIX KOMIUIEKCOB
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B 3axmtoueHnn He0OXOIUMO OTMETHTh, YTO
UCIOJIb30BaHUE PEKPEALMOHHBIX JaHIa(TOB
B Ka4€CTBE OOBEKTOB IKOJIOTHUECKOTO 00pa30-
BaHUs TIO3BOJIUT HE TOJIBKO PACIIMPUThH HAIIU
3HAHUS O TEPPUTOPUAX OTAbIXAa M TypHU3Ma, a
TaKXXe BHECTH YTO-TO HOBOE B TEOPHIO M Me-
TOAOJIOTUIO PEeKpeallMoHHOM reorpaduu, chop-
MHUPOBATh B OOLIECTBE JOCTOWHOE OTHOIICHHE
K MPUPOAHOMY M KYJIBTYPHOMY HaCIEIUIO KaK
HallleMy HAI[MOHAJILHOMY JTOCTOSIHUIO.
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IMPOBJIEMbBI OKOJIOTHYECKOI'O TYPU3MA U
PEKPEAIIMOHHASA JEATEJBHOCTD B TAJZKUKUCTAHE

Xomuooe C.K., Canumosa M.T., Illoesa Y., Paxmonszooa III.
Hncmumym 600mwix npobnem, euoposuepeemuru u sxonoeuu HAHT.

B cmamve 6cecmoponne usyuenvl 1 npeoaodcensvl 3a0ayu YIyyuieHus. SKomypusma 3a pyoe-
orcom u 8 Pecnybnuxe Taoocuxucman. Yxazanvl mecma naubonee onazonpusmuole Oisl MAKO20

mypusma 6 Hauiell cmpate.

Kntouegwle cnosa: sxomypusm, mypunoycmpus, npupoorblil Mypusm, pazsumue, OpeaHu3ayus

mypusma, pe2uomsi.

Maxona éasugaxou pyuiou 5KOmMypusmpo oap yymxypi xamamapagha omyxma oapou max-
mMunu ox oap xopuya éa oap Yymxypuu Toyuxucmonpo oap oap mezupad. Yotixou 6apou yyHuH

mMypusm oap Kueapu mo xeje mycouoaHo.

Kanuososcaxo: Dxomypuszm, canoamu cailéxi, caiéxuu madui, pyuio, mawkui caiéxi,

MUHMAKAXO0.

In the article comprehensively studied and proposed the tasks of improving ecotourism in the
Republic of Tajikistan and abroad. The most favorable places for such tourism in our country are

indicated.

Keywords: ecotourism, tourism industry, nature tourism, development, organization of tourism,

regions.

OznopoBieHue M OTIBIX JIIOACH B ecTe-
CTBEHHOW MPUPOAHOMN cpesie B Mpeaenax cTpa-
HBI SIBJISIETCS ceiyac OHOM M3 Hauboliee Bax-
HBbIX HapO)IHO-XO?;fII\/'ICTBCHHI)IX 1 COLIMAJIbHBIX
3a7a4. B 3TOM CBsA3M 3a7a4a U3yyeHHUs peKpe-
AIMUOHHO-TYPHUCTUYCCKOI'O MMOTCHI[MAJIa TCPpHU-
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TOPUH, BBIABJICHHUC W PC3CPBUPOBAHHUEC HOBBIX
TEPPUTOPUHN ISl OTIBIXA, OIEHKA YXKe CyIIe-
CTBYIOIIETO TYPUCTHYECKOTO MPHUPOIOTIONb-
30BaHUS U pa3pabOTKa PEeKOMEHJANUil MO €ro
ONTHMHU3ALMU TTPUOOpeTaeT 0co0yro aKTyallb-
HOCTb.



Okonozusn

B 51011 CBA3M ClielyeT yUYUTHIBaTh HECKOIIb-
KO IPUHLUIINAIBHBIX INOJIOKEHUM. Pexpeanu-
OHHas JIeATEIbHOCTD KaK OJTHO U3 HAaIIPaBJIECHUI
XO3SIICTBEHHOM JEATEIbHOCTH, KOTOPAsl yCUIIU-
BaeT aHTPOIIOI'€HHYIO HArpy3Ky Ha IPUPOIHYIO
cpeny, He JOJDKHA CIIOCOOCTBOBATh PAa3BUTHIO
HEraTUBHBIX NPUPOAHBIX SIBIEHUW M IPEIAT-
CTBOBATh IPUPOJOOXPAHHBIM LIEJISIM U 3a7a4am
CHELMATBHO BBIJACICHHBIX TEPPUTOPUI U 00b-
€KTOB C COOTBETCTBYIOLLIMMHU MEPOIPUATUIMH.

Pa3BuTre B 0c000 OXpaHsIeMON MPUPOTHOM
TEPPUTOPUH TYPHUCTUUECKOW MH(PACTPYKTYpHI
MOJKET MPOUCXOAUTH TOJIBKO IPU HMPHUOPHUTET-
HOM YYeTe INPHUPOJOOXPAHHBIX OIPAaHUYECHUH,
U YPOBEHb YIOBJIETBOPEHUS MOTPEOHOCTEH Ty-
PHUCTOB JIOJDKEH OIPEIENATHCS UMEHHO 3THUMHU
orpanuueHusiMu. [loatomy crenyer oOpatuth
BHUMAaHUE Ha TMOHUMAHUE KOMILIEKCHOTO XO-
3siictBoBaHus B OOIIT, kak equHoro mpouec-
ca 0 OCYIIECTBICHUIO Pa3HOOOPA3HBIX MEpO-
IIPUATHM, a HE KaK COBOKYIIHOCTH Pa3IMYHbIX
BUJIOB JI€ATEIBLHOCTH, PE3YJITaThl KOTOPBIX B
uTore WHTErpupyrorcs. Heobxomumo oowenu-
HATb HE PE3YJIbTaThl PA3HBIX BUJIOB JEATEIbHO-
ctH, o0ycnosienHbix 3anadamu OOIIT, a npo-
LIECC UX OCYILECTBIICHHUS.

[Iproputer AOMKHBI MMETh IO3HABATENb-
HbIE (OPMBI TYpU3MA, Pa3BUTHE KOTOPBIX OyaeT
CrocoOCTBOBATh MPHUBJICYCHUIO HA OTIBIX 00-
pa30BaHHBIX JIIOAEH W MOIYJISpU3aLUKM CPEAU
HACEJIEHUs IKOJIOTMUECKHUX U KYJIBTYpPHO-UCTO-
pudeckux 3HaHMW. OTHUM U3 MPUOPUTETHBIX
HarpaBJICHUH pa3BUTHUS IO3HABATEIbHBIX (POpPM
TypU3Ma SIBJISIOTCS TYPUCTUUECKUE MapLIPYThI
WIM HKOJIOTMYECKHE TPOIIbI, PACIIMPAIOIINE Y
9KCKYpPCAaHTOB 3HAHUS O MPOLECCaX U ABICHUIX
OKpY>Karollen ux npupoasl. Jpyras BaxxHas 3a-
Jlaya — BOCIIMTAHUE DKOJOTUYECKON KYJIBTYpPbI
MOBEJICHUS YEJIOBEKAa, KaK YacTH OOLIei Kyib-
TypbI B3aUMOOTHOLIEHUH JIFOACH APYT C APYrOoM
1 OTHOIIEHHUS YEJIOBEKa K MPUPOAE. DKOJIOTU-
YECKHUE MApULIPYTHI U TPOIbI, KPOME ITOIO, 5IB-
JSIFOTCSL PETYJISATOPAMM IOTOKA OTBIXAOLIUX,
pacnpezenss UX B pa3iIMYHbIX HalpaBICHUIX
o OOIIT, cHmkas pekpeallMOHHYI0 HAarpy3Ky
Ha [IPUPOAHYIO CPELy.
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Bce ckazaHHOE TOJNBKO MOIYEPKUBACT He-
00XOIUMOCTh 0003HAYeHUS U BBIICJICHUS B
MIPAaBOBOM TMOPSAJIKE SKOJIOTMYECKOTO TypH3Ma
B KAYECTBE OTAEJIBHON KaTeropuu TYPUCTKOM
NeSITeIbHOCTH Kak HMEIoIIee HauOoIbIIme
NEPCIEKTUBBI YCTOHUNBOTO PAa3BUTHUS U CAMOTO
LIUBWIN30BAaHHOTO BHUJA PEKPEALMOHHON nes-
TEJILHOCTH.

AKTyaJqbHOCTh BBIACICHHUS ATOH Karero-
pUM 3aKIIOYaeTcs TaKKe U B BO3MOXKHOCTH
pasrpaHMyYeHHs C €€ IOMOIIbI0 Typu3Ma IO
CTETEHU NPUEMIIEMOCTU Ui PA3IMYHBIX I10
YHUKAJIBbHOCTH M LIEHHOCTU HPUPOAHBIX KOM-
wiekcoB. HeoOxoaumocTs Takoit quddepenim-
aly 0OHAPYKUBACTCS MPH MOMBITKE PELICHUS
KOH(JIMKTHOW CUTYyalluM MEXIY MPHPOI00X-
PaHHBIMM M PEKpPEeallMOHHO-X03HCTBCHHBIMH
MHTEpecaMH MPHUPOJOIIONIb30BaTENIel Ha MPH-
POIOOXPAHHBIX TEPPUTOPHUSIX.

DKONOTHYecKuid Typu3M (B OCOOCHHOCTH,
B opme OmocdepHOro Typusma) siBIsieTCs ca-
MBIM 3KOJIOTHUECKH O€30MaCHBIM BHJIOM IpH-
pomononb3oBaHus. B ero pamkax mo3zHaHHe
MOXET HUATH B pycie Jubo 00pa3oBaTeIbHOTO
nporiecca, JIMO0 MpocToro o3HakomseHus. OT-
JMYUE MEPBOr0 TUMA MO3HAHUS OT BTOPOIO B
TOM, YTO 00pa30BaTEIbHbII MPOLECC CBsI3aH C
LIEJICHANPABICHHBIM M TEMaTUYECKUM TOJIy-
YEHHUEM CBEICHUIN 00 AIIEMEHTaX YKOCUCTEMBI,
a Tak)Ke O3HAKOMMTENbHBIM C Henpodeccuo-
HaJIbHBIM HAOIIOJICHUEM 32 PUPOIOH.

[Ipu sKoTYpH3ME, O0310POBIECHHE MOXET
MIPOUCXOIUTH B CIEAYIOMUX (opMax: MaccuB-
HOM, 3TO CTAIlMOHAPHOE HAXOXKICHUE B IpH-
POIHOM Cpelie, aKTUBHOM - CBSI3aHHOU C Iepe-
XOJaMH TYpHCTa OT OJHOTO HHTEPECYIOIIETo
IPUPOAHOTO OOBEKTA K APYTOMY M CIIOPTUBHOU
- TPEOAOJIEHUE ECTECTBEHHBIX MPENSATCTBUN
IIPU IPOXOXKJICHUN MapIIPYTOB.

Lenecoobpazna muddepenimanus (opm
HKOTYpU3Ma B 3aBUCUMOCTHU OT UHTEHCUBHOCTHU
PEKpEaMOHHON JEeSITeIbHOCTH MPHU €ro Mpak-
TUYECKOW OpraHu3a-Uuu Ha IPUPOJT0OXPAHHbIX
TEPPUTOPUSX, TH€ (YHKIHUOHATIBHOE 30HUPO-
BaHHUE NPEAYCMaTPHUBACT Pa3IUYHBIC PEKUMBI
npupopononb3oBanus. [Ipuuem takas nudde-
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peHIManysl IPOBOJUTCSA C YYETOM JIByX BO3-
MOKHBIX IO3ULUH.

IlepBas ocHOBaHa Ha TOM, UTO peanu3yemas
(opma 3KOTypu3Ma TeM arpeccuBHeEe, YeM HH-
TEHCUBHEE TYPUCT IIEPEMELIAETCS] B €CTECTBEH-
HO-TIPUPOIHOM ~ INIPOCTpPAHCTBE. VIHTEHCHUB-
HOCTb OIIPEIENSIETCSI BPEMEHEM U CKOPOCTBIO
AKTUBHOIO IIEPEBUKECHUS TypUCTa C LIEJIbIO
YAOBJIETBOPEHHSI PEKPEALMOHHBIX IOTPEOHO-
CTEH.

B ocHOBe BTOPOIi O3ULIMHU JIEKUT HPUHLIMIT
pPaLMOHAJIBLHOTO HCIIOJIB30BAaHUSl TIPUPOIHBIX
pekpeanMoHHbIX pecypcoB. CylIHOCTb €ro B
CJICAYIOIIEM: HAy4HO-IIO3HaBaTelbHast HH(OP-
Malys, KOTOpyIo HeceT B cebe 00BEeKT Mpupo-
161, JOJKHA OBITH MCIIONB30BaHA KaK MOXHO B
Oosee MOIHOM O0OBEME.

[TosTOMy ecnu 3TOT OOBEKT MM IKOCHCTE-
Ma 0c00O0 IIEHHBIE, TO UX MOTEHIHAJI HE CTOUT
UCIOJb30BaTh B O3HAKOMUTENBHBIX (hopmax
TypusMa. Jlydie 3aMEHUTh UX MEHEE LIEHHBI-
MU 00BbEKTaMH, BOBJICUEHHE KOTOPBIX B peKpe-
AI[MOHHO-PECYPCHBIM IIUKJI HE yXYALIUT Kade-
CTBa OOCITy>KUBaHHS TYPUCTHUECKOTO, a TOJIBKO
YMEHBIIUT HAarpy3Ky Ha YHUKaJIbHbIE OOBEKTHI
IpupozAsl. B ommuue oT nepBoi MO3ULUHU, pa-
LIMOHAJILHOE UCIOJIb30BaHUE II03HABATEIBLHOIO
IIOTEHLIMAaja IO03BOJISIET Pa3yMHO paclpene-
JIUTh TYPUCTUYECKHUM ITOTOK HA UCIIOJIb3YyEMOU
IIPUPOAHOU TEPPUTOPHHU.

Hcnonp30BaHuE Takoro ImoaxoAa HMEET
U DKOJIOTUYECKOE 3HAYEHHE, TaK KaK B 3TOM
cllydyae 4acThb TYpPUCTHUYECKOTO IMOTOKa Oynier
BBIBOJUTBCSI C TEPPUTOPUU HapKa C LEJIbIO
00CITy’)KMBaHHMsS Ha HKCKYPCHOHHBIX Mapuipy-
TaX, YTO CHU3UT DPEKPEALMOHHYIO HArpy3Ky
Ha NPUPOAHBIE KOMIUIEKCH. B COBpeMEHHBIX
YCIIOBUSIX CIIELUATIMCTHI, UMEIOIIHUE OTHOIIE-
HUA K opranuzanuu xo3siicrsoBanusi B OOIIT,
3HAYUTEIIBbHO IPEYBEINYUBAIOT POJIb BIUSHUSA
UHPPACTPYKTYPHBIX (HaKTOPOB (TOCTUHMIIBI,
pecTopaH, KayecTBO JOPOI, CBsA3b) Ha (hopMu-
pOBaHME MOTUBOB TYPUCTHUECKHX I1OCELICHUN
TaKuX 0ObEKTOB, OTHOBPEMEHHO 3aHMXKast POJIb
Apyrux Tpymni (akTOpoB: PEeKpearioHHO-Op-
raHU3alMOHHBIX M COLMAJIbHBIX. /[aHHas cu-
Tyalusi HE COOTBETCTBYET CTPYKTYpE crpoca U

0COOEHHOCTSIM CETOJIHSAIIHET0 TYPUCTHUECKOTO
IIOTOKA.

Opranuzanusi peKpealuoHHON AeATEIbHO-
CTH Ha OCHOBE COBPEMEHHBIX HAyYHO-00O0CHO-
BaHHBIX IOAXOAOB U METO/IOB B IEPCIEKTUBE
II03BOJIUT B IIOJIHOM Mepe HCIOJb30BaTh BCE
MHOroo0Opasue (GopM TYpPHUCTHYECKOTO MPUPO-
nonosb3oBanus B OOIIT.

B nocneanue rosipl B CBS3U € YXYALIEHUEM
COCTOSIHMSI OKpYXarollel cpelpl UAET IMOMCK
aJIbTEPHATUBHBIX HAIIPABJICHUN MCIIOJIB30Ba-
HUSl NPUPOIHBIX pecypcoB. OOHUM U3 TaKHX
HOBBIX HAIPABJIEHUHN SBISETCS HSKOJOTHYE-
CKMM TypH3M, KOTOpBI aKTUBHO Pa3BUBACTCS
BO BCeM mupe. JloXombl OT SKOIyTEIIEeCTBUU
cocTaBisAloT okosio 10% OT 10X0n0B NpPUHO-
CUMBIX MEXIYHAapOJHBIM TYypU3MOM. bypHBbIi
POCT PKOTypu3Ma B MHUpE OOBSICHSETCSA YXYyI-
LIEHUEM OKPY>Kalolllel Cpeibl B rOpoiax, nepe-
HACBILLIEHHOCTHIO TPAJAULIMOHHBIX ITOIYJISIPHBIX
paifoHOB OTIBIXa — TOPHBIX KypOpTOB, Mo0e-
PEeXUH TEIUIBIX MOPEU U T. 1., a TAKKE POCTOM
071arocoCTOsIHUSA JIIO/IEH U YBEITMUEHHEM Y HUX
KOJIMYECTBA CBOOOTHOTO BPEMEHH.

[To nanusim BTO, B Mupe sxkoTypu3m npej-
nouutaet ot 12 g0 15% TypucToB M ux umc-
JI0O B CpelHeM exerogHo BospactraeT Ha 30%
B rojl. DTOMY CHOCOOCTBYIOT JBE ITI00AJIbHBIE
TEHJICHIIMU: 0011Iee YXY/IIEHHE SKOJIOTHUeCKON
00CTaHOBKHM B MHpE, MOBJEKIIee 3a co0oil He-
00XOIMMOCTb TPOSIBIICHUS] 0COOOT0 BHUMAHUS
K IPUPOAOOXPAHHBIM TEPPUTOPUSM, U MOSIBIIE-
HHUE HOBBIX YEPT Yy COBPEMEHHOTO MOTpeduTe-
75, TAKUX KaK JKOJIOIM3alysi MUPOBO33PEHUS,
OCO3HAHME XPYIKOCTU OKpYXKarollel cpenbl U
€€ HEepa3pbIBHOIO E€AMHCTBA C YEJIOBEUYECKUM
obmectBoM. He ciywaitno Opranuzauus O0b-
enuHeHHBIX Hammii 2002 ron Obul 0OBsBIEH
«I’'0Z10M PKOIOTMUYECKOrO TypU3May.

B pamkax MexayHapoaHoro roga JKOTy-
pusma B 2002 roxy B KBebGeke Obl1 mpoBencH
BcemupHblii caMMUT 110 3KOTypusMmy. B Hem
NPUHSIM ydacTue Oosee ThICAYH AEJIeraToB U3
132 crpaH, NpeACTaBIAIOMUX TOCYJapCTBEH-
HBIM, YaCTHBIA U HEIPABUTEIbCTBEHHBIN CEK-
TOpa. Y4aCTHUKH CAMMUTA PU3HAIOT, YTO KO-
TYpU3M CTPOMTCS Ha MPUHLMIIAX YCTOHYUBOIO
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TypH3Ma ¢ Y4ETOM €r0 BO3JAEHCTBUN HA YKOHO-
MHYECKYI0, COLMAIBHYIO U IPUPOAHYIO Cpe-
Ibl. DKOTYpU3M TaKXKe BKJIIOYaeT B ceds cle-
Ayroue cuenuduyeckne NpUHLIHUIbI, KOTOpbIe
OTJIMYAIOT €ro OT OoJyiee MUPOKON KOHUEHIIUU
YCTOMYUBOIO TypU3Ma:

-aKTUBHOE€ COJEHCTBHE COXPAaHEHUIO IPHU-
POIHOTO U KYJIBTYpHOI'O HaclIeaus;

-[IPUBJIEYEHUE MECTHBIX U KOPEHHBIX CO-
00IIeCTB K IUIAHUPOBAHUIO, PA3BUTUIO U OCY-
LIECTBICHUIO JKOTYPUCTHUYECKOU JESITEIIBHO-
CTH, KOTOpasi CHOCOOCTBYET MOBBIIMICHUIO HX
0JIar0COCTOSHHUS;

-pa3bsCHEHUE TypUCTaM 3HAYEHUS IPUPOJI-
HOTO M KYJIBTYPHOI'O HAcCIE€IMs NOCEIAaeMbIX
TYpPLEHTPOB;

-HaIlpaBJICHHOCTh Ha UHJIMBU/yaJIbHBIX IIy-
TEIIECTBEHHUKOB U OpPraHU30BAHHBIE TYPUCTHU-
YeCKHUe IPyMNIibl HeOOIBIIOro pa3mepa.

Korna roBopst o myTemecTBusX B IIPUPO-
1y, TO 4acTO IPUMEHSIOT TEPMUH JKOTYpPHU3M.
Mexny TeMm, 3KOTYpuU3M, C OJHOW CTOPOHBI,
- 3TO HMILA HA TyPUCTCKOM DPBIHKE, UMEIOLIast
BBICOKHE TEMIIBI POCTA, a C APYTOi, KOHLIETILUS,
I10JIO’KEHUE KOTOPOH IIUPE NOHATUS COBMECTHU-
MOCTU (MMEETCsl B BUIY IOJIOKHUTEIBHOE BO3-
JICICTBUE YEJIOBEKA HA IPUPOLY). DKOTYpU3M
SIBJIIETCS. COCTAaBHOM YacThIO MPUPOAHOIO Ty-
pu3Ma, KOTOPbIi 0 00beMy OOJIbIIIE YeM HUIIA
pBIHKa M HE KOHLENUUS, a KOHKPETHBIH BUJ
TYpHU3Ma, BO3ICHCTBUE KOTOPOrO MOXET OBITh
O4YEHb pa3auuHbIM. [IoHATHE «3KOTYPHU3MY IIH-
POKO HCIIONIB3YETCsI B COBPEMEHHOMN JEATEIb-
HOCTH 3aIl0BEHBIX 30H U IPUPOJHBIX ITAPKOB.

MHoroo6pasuio TepMHUHOB OTBEYAeT IIHUPO-
Ta COEP>KAHUS U MHOKECTBEHHOCTh KOHKPET-
HBIX (OPM AEATEIBHOCTH B 3TOM HOBOW 00ma-
CTH UHAYCTpUU Typusma. CyLIecTBYET HEMAJIO
ONPENEICHUN DKOTypHU3Ma, KaXI0€ U3 KOTO-
PBIX BBISBIISIET T€ WM UHBIE BAXKHBIE ACHIEKTHI.
B cOBOKYIHOCTH 3TH OIIpEEIICHNS JOCTATOYHO
MIOJTHO OMKCHIBAIOT U pazHooOpas3ue, 1 IBOIIO-
LU0 IPEJICTABICHUN O LEJIX U 3a7a4aX HOBOU
TYPUCTHYECKON OTPaCIIU.

CyliecTBylOT ABa OCHOBHBIX IHOAXOAA K
BBIJICJICHUIO JKOJIOTMYECKOIO CEKTOpa TYypH3-
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Ma. B niepBoMm citydae 3KOTYypU3MOM Ha3bIBaIOT
TYPH3M, TJIABHBIM OOBEKTOM KOTOPOTO SIBIISCT-
sl AMKast MPUPOJia. ITO 0OCOOCHHO XapaKTEPHO
B TOpPHBIX PETHMOHAX CTPAHBI, INI€ KOPEHHBIX
HE TPOHYTHIX JAHAMA(PTOB MPAKTUYECKH HE
ocranocs. llIupokoe pacnpocTpaHeHHE IOITY-
4aeT Typu3M C LIEJIbI0 OTJbIXa Ha MPUPOAE Ha
TEPPUTOPHUAX, U3MEHEHHBIX YEIOBEKOM. Takon
TYpPHU3M 4acTO IPUUYHUCIIAETCS K pa3psaay dKOJIo-
ITMYECKOI0, a €10 3HAUEHUE AJIs OXpaHbl U BOC-
CTaHOBJICHUS CpE/bl, HApOAHBIX TPAJAULUNA U
9KOJIOTM3alUsl IKOHOMUYECKOTO Pa3BUTHS CTa-
HOBUTCS B HEKOTOPBIX PETMOHAX PELIAOLIUM.

CTOpOHHMKHM BTOpPOro INOAXOJA Ipeasara-
10T pPacCMaTpUBATh 3KOJIOTUYECKUN TYPU3M Kak
IIpUMep yCTOMYMBOIO Typu3Ma. MOXKHO cuu-
TaTh JAHHBIA TOAXO] OoJjiee MPaBUIbHBIM, TaK
KaK 3TOT BUJI TYpU3Ma OCHOBBIBAETCS U YCIIEILI-
HO peaJn3yeT Ha IPAKTUKE INIABHBIE IPHUHIIU-
I1bl KOHUENIMN YCTOMUMBOTO Pa3BUTHSL, KaK-TO
IIPUPOJIONIONIB30BAHNE, HE NPUBOIALIEE K JiE-
rpajaliii pecypcoB, MOCKOJIbKY JJIsi BOCCTa-
HOBJICHUS U OXPaHbl OCIEAHUX UCIIOJIB3YIOTCS
4acTb BBITOZ1 OT €ro pa3ButHs. [Ipu aTom noaxo-
7ie OOBEKTHI TYpU3Ma MOTYT OBITh KaK IPUPOI-
HOTO, TaK U UCKYCCTBEHHOT'O IPOUCXOKICHUSI.

Ho uem e no cymecTBy omin4aercs Mmpu-
POAHBIN M SKOJIOTMUYECKUN TYPU3M OT OOBIYHO-
ro Byujaa typusMa? Kak oTMedaeT KbIprbl3CKui
skcnepT AHapa TOKTOryinoBa, IpEXIE BCETO,
JKOTYPU3M €CTh IIyTELIECTBUE U IIOCELIECHUE
XOpOLIO COXPAaHUBLIMXCS NPUPOAHBIX TEPPHU-
TOpUH, IIPEICTABICHHBIX BO BCEM MHPE, Kak
[IpaBWJIO, HALMOHAJIBHBIMM U IPUPOAHBIMU
IapKamu, pe3epBaTaMy U APyTUMU TUIIAMH OX-
paHsAEeMBbIX IPUPOAHBIX TEPPUTOPUIL.

Bo-BTOpBIX, 3KOTypHU3M IOApPa3yMeEBAET
HaJM4Yue OIPENEICHHBIX, JOBOJIBHO >KECTKHX
MIPaBUJI MTOBEJICHUS U UX COOJIOIEHUE SBISIETCS
IIPUHLMIIAAIIBHBIM YCIIOBUEM YCIELIHOIO pa3-
BUTHS CAMOM OTPACIIH.

B-TpeTbux, 3KOTYpU3M OTIMYAETCS OTHO-
CUTEJBHO cJIa0bIM HETaTWBHBIM BIMSHUEM Ha
IIPUPOJHYIO CPEAy M IO3TOMY €ro MHOIAA Ha-
3bIBAIOT “‘MATKUM Typu3MoM™. IMEHHO 110 TOoM
IIPUYMHE OH CTaJl IPAKTUYECKU €IUHCTBEHHBIM
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BUJIOM UCIIOJIb30BaHMsI IPUPOIHBIX PECYPCOB B
npezenax 0cobo 0XpaHseMbIX IPUPOAHBIX TEP-
PUTOPHUH.

B-ueTBepThIX, ASKOTYpU3M IIPEAIOJIAracT,
YTO MECTHBIE COOOIIECTBA HE TOJIBKO pabOTarOT
B KauecTBe 00CITYy>KHBAIOIIETO epCOHAlIa, HO U
IIPOAOJDKAIOT KUTh HA OXPaHIEMOW TEppUTO-
puM, BECTU NIPEKHUMN YKIIAJ )KU3HU 3aHUMATh-
Csl TPAIMLIMOHHBIMU BUJAMM XO3sIIICTBOBaHUS,
KOTOpBIE 00€CIeunBAOT MIAJAMINANA  PEXUM
IIPUPOJIONIONB30BaHUA. ECTECTBEHHO, 3TO IpHU-
HOCHT OIIPENIEICHHBIN JOXO/ HACEIEHHIO, CIIO-
COOCTBYET €ro COIMaJIbHO-3KOHOMHYECKOMY
pasButuro. Ilpemiaraercs nATHIM JIEMEHT OT-
anuus. Tak, 3KOTypuU3M — 3TO TypU3M, COYETa-
IOLUI OTZBIX, Pa3BJICYEHUE U DKOJOTUYECKOE
oOpa3oBaHMe JJIs My TEIIECTBEHHUKOB .

Otnuune TypusMa 3KOJOTMYECKOIO — B
IIPUOPUTETAX TYPUCTOB, KOTOPBIE CTPEMATCS B
MIEPBYIO OYepellb K OOIIEHUIO C IPUPOIOH, 110-
3HAHUIO €¢ OOBEKTOB U SBJICHUN, aKTUBHOMY
OTABIXy Ha npupone. TpaauunoHHbIE pa3Biie-
YeHus1 U ObITOBOM KOM(OPT OTXOAAT HA BTOPOU
IU1aH. JTO JIeJaeT OXpaHy IPUPOAbI IKOHOMHU-
YECKHU BBITOAHOM. PazBuTre 3K0Typu3mMa OCHO-
BBIBAETCS HA CTPEMJICHUE CBECTH K MUHUMYMY
HU3MEHEHHUE OKPYIKaIOLEH Cpebl.

W3-3a MeHbliero o0beMa HEOOXOIUMOM
TYPUCTUYECKOM HMHPpacTpyKTypsl (OTemneil,
pPECTOpPAHOB U JIPYIMX YBECEJIUTEIbHBIX 3aBe-
JIEHUI), U3 pacueTa Ha OJHOIO TypuUCTa M Ha
KKIBIN T0JIap IPUOBLTH, TAaHHBIA BU TypU3-
Ma XapaKTEepHU3yeTCs MEHBUIEN pecypcoeMKo-
CTBIO.

Hcxons U3 OTHOLIEHHUS K SKOJOTHYECKOMY
TYpU3My KaK K 3KOHOMHYECKON KaTeropuu,
MO’KHO OIPEIEIIUTD 3KOTYPU3M KaK COCTaBHYIO
4acTb MHAYCTPUM TypHU3Ma, IPOU3BOASILYIO
U TPOJAIOLIYI0 CBOM TYpPHPOAYKT U IOJIyda-
IOLIYI0 OT 3TOTO MPHUOBUIb, WK KaK TYPUCTH-
YECKYI0 JEATEIIBHOCTh Ha MPUPOJE, IPUHOCS-
LIyI0 NpUOBLIb JUISI COXPAHEHUsS! MPUPOTHOU
Cpelpl, a TaKXKe JJs yJIy4dlIeHHs )KU3HEHHOIO
YPOBHSI MECTHOTO HaceneHHs. [l Toro 4To0bl
9KOJIOTMYECKUI TYpU3M MOI PEaJbHO OKa3bl-
BaTh IIOJIOKUTEIILHOE BIUSHUE HA XO3SMCTBO
U COLMANbHYIO c(epy CTpaHbl, a Takke ObITh
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peanbHBIM IIPUOPUTETHBIM HAIPABICHUEM Ty-
pHU3Ma, ero MOHATUE JTOJDKHO BOMpATh TPHU OC-
HOBHBIX aCIIEKTa!

-OpUEHTalUsg TYPUCTOB Ha MOTpeOsieHHe
9KOJIOTHYECKUX PECYPCOB;

-COXpPAaHEHHUE €CTECTBECHHOU IIPUPOJHOMN
Cpelbl;

-IIOJACPKAHUE TPAJULMOHHOIO  yKIaja
JKU3HU HACEIICHHUS] MECTHOCTH.

Hecmotpst Ha GosblIoe KOJTMYECTBO Hayuy-
HO-UCCIIEIOBATEIbCKUX U y4eOHO-MeToauye-
CKUX paboT, 10 CHX IOp HE CYLIECTBYET €IH-
HOI'O YHHUBEPCAJIbHOI'O OIPENCIICHUS NOHATUS
«OKOJIOTUYECKUM  Typusm». Bocronb3oBas-
IHCh OONBIIMM KOJIMYECTBOM CaMbIX COBpE-
MEHHBIX U HauOoJee aBTOPUTETHBIX H3JaHHUN
no npoOneMaTuke 3KOJOTHYECKOro TypHU3Ma,
IIPUBEIEM D5l BaKHEUIIUX OIPEIEICHUN KO-
Typu3Ma, Haubojee YacTo HCHOJIb3YeMBIX B
HAy4HOW M y4yeOHOM MpaKTUKe, U KOTOPBIX MbI
OyzieM npuaep KUBaThCs B HAILICH CTaThe.
DKOTYpHU3M — 3TO:

IlyTemecTBre ¢ OTBETCTBEHHOCTBIO IIEPE]
OKpY>Karollel Cpenod MO OTHOCUTEIBHO
HEHApYILIECHHBIM IPUPOAHBIM  TEPPUTO-
pUSAM C LICJIBIO U3YYEHUs U HACJIAXKICHUS
IIPUPOAOH MU KYJIBTYPHBIMU JIOCTOIPHUME-
YaTeNIbHOCTSAMH, KOTOpble oOecrne4ynBa-
I0T aKTUBHOE COLIMAJIBHO DKOHOMMYECKOE
y4acTHE€ MECTHBIX JKUTEJICH U IOIY4YEHUs
UMH IIPEUMYILECTB OT 3TOH AEATEIILHOCTH
(MCOII, mo H. Ceballos-Lascurain, 1993)
TypusM, BKIIOYAKOIUN IIyTELIECTBUS B
MeCTa C OTHOCUTEJIbHO HETPOHYTOH IIpH-
POLOM, C LIEIBIO NONYYUTh IIPEICTABICHUE
0 MPHUPOJHBIX U KYJIBTYpPHO-3THOTpaduie-
CKUX OCOOCHHOCTSIX JaHHOM MECTHOCTH,
KOTOPBIA HE HApyILIaeT IpPU dTOM LENOCT-
HOCTHU DKOCHUCTEM M CO3[1a€T TaKUE DKOHO-
MUYECKHUE YCIIOBUS, IIPU KOTOPBIX OXpaHa
IIPUPOABI U IIPUPOAHBIX PECYPCOB CTaHO-
BUTCS BBITOJHOM JJI1 MECTHOT'O HACEIICHUs
YCTOWYUBBIA U NPUPOJHO-OPUEHTUPOBAH-
HBIN TYPU3M U peKpeanus

Typusm, BKIOUarommid Bce (OPMBI MPH-
POIHOTO TYpU3Ma, IIPU KOTOPBIX OCHOBHOU
MOTHUBAIIMEN TYPUCTOB SIBJIsIETCS HaOmI0Ie-
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Hue 1 npuodIeHue K npupoae (Onpenene-
nue, npunstoe BTO).

5. Tlpupomsbléi TypusM, CIOCOOCTBYIOIINN
oxpane npuponasl (WWF — Bcemuphsrit
DoHJ1 TUKOU MPUPOIBI).

6. Ilocemenne yHUKadbHBIX IMPUPOJHBIX

TEPPUTOPUIM, Majo 3aTPOHYTHIX XO3sH-
CTBEHHOM JIESITEIbHOCTBIO, COXPAHSIOIINX
TPAIUIMOHHBIM YKJIaJ >KU3HU MECTHOTO
HACEJICHUs; TIOBBILLIEHUE YPOBHS SKOJIOTH-

YECKON KyJBTYpbl BCEX YYAaCTHUKOB TypH-

CTUYECKOrO Ipolecca, coONoneHue Mpu-

POIOOXpPaHHBIX HOPM MU TEXHOJOTMH IpU

peanu3anuy SKOJOTUYECKUX TypOB U IIPO-

TPaMM.

C yueToM BBILLIEU3TI0KEHHOTO IPOAHATIN3U-
pPOBaB IOHATHUE «IKOTYPHU3M», CIEJIAEM HEKO-
TOpBIE BBIBOJbI, KOTOPHIE MOYKHO OIPEIEIIUTH
KaK OCHOBHBIE IPHUHLUIBI 3KOTYPUCTUYECKON
NESTEIIbHOCTH:

OTNIM4EETCA

OTHOCUTENbHO cnabeim
HEraTUBHbIM BIHAHUEM

Ha NPUPOAHYIO Cpegy 1

nosTomy

€ro uHoraa

Ha3bIBAIOT “MArKUM
Typusmom”

npefoTBpalaeT
HEeraTMBHoe
BO3AEWCTBUE HA
npupoay u
RynbTypy

CTUMY/IMPYET W YAOB-
NETBOPAET XenaHue
obuwarbea ¢ npupoaoH
nyTem LeneHanpas-

NeHHbIX HYTELLIECTBMﬁ

Typuam,
COYeTaloWmn OTAbIX,
passiieyeHme 1
3KONOrMYecKoe
obpazosanue ana
nyTelwecTBeHHUKOB

B 3aknirouenuu mpezsiaraeM OpraHU3aldio
9KOJIOTH3allMU OOIIECTBEHHOTO CO3HAHUS U
MOBE/ICHUS 1, B YaCTHOCTH, IKOJIOTHUECKHH Ty-
PpHU3M, KOTOPBI OKa3bIBAIOT B MOCTIEIHEE BPEMS
CYLIECTBEHHOE BJIMSHHE Ha >KECTKHE (DOPMBI
TypusMa. UYToObl TypHCTBI BO BpeMs OTIY-
CKa, OXOTHO COYeTaju ABYX-TPEX HEICIbHbIC
«IUISHKHBIE)» MPOTPaMMbl ¢ KOPOTKUMHU Cyry0o
9KOJIOTHYECKUMH IKCKYPCHSIMH.

Coznanue SKOIOTMYECKH ONarompusTHBIX
yCIIOBUH, MOOYKAArOIINe BIaIENbIIEB OTENCH 1
BJIACTU KypOPTOB 3a00TUTbCS 00 OXpaHe OKpY-

JKaroUlew cpenbl, BHEAPIATh B UHIYCTPUIO Ty-
pHU3Ma SKOJIOTHYECKHUE TEXHOJIOTHH.
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OB OCOBEHHOCTSIX OBPA3OBAHMS BO3YIIIHOM CPEJBI U
3KOJOTMYECKON OBCTAHOBKE B T'OPOJIE 1YIIIAHBE

Kapueea ®.A., boes PJ].
3as. Jlabopamopueti «dxonrocuu u yemouuugozo passumusy UBIITud HAHT, 3as.
HayyHo-obpasosamenvHuiM noopasoenenuem UBIITuD HAHT
Ten: (+992 37) 2222321; E-mail: karaeva-27@mail.ru, boevi 96 1(@bk.ru

B cmamve npedcmasnenvt ocobennocmu 8030yuiHotl cpedsvl 20pooa ywanbe, a maxoice IKo-

Jl02UYecKast 06CMAHOBKA U NYmu peulenis IKOI0SULeCKUx npobiem 2opooa, m.e. NOIMANHvLE CHLy-
HeHU YCMoUuYU6020 pazeumusi 20pOOCKoL Cpeobl.

Knrwoueswvle cnosa: dxonomenyuai, 3K0102udecKkas cumyayusi, IK0I02ULECKoe 0300posieHuUe,
Vpbanuzayus, nPomMvlUIeHHbIE 0MX00bl, YIMULUZAYUSL OMX0008, MEXHOAHMPONO2eHHble (AaKmo-
Pbl, 3aepsisHeHue, OKPYICAiouas npupooHast cpeod.

The features of air environment of city Dushanbe, and also ecological situation and ways
of decision of ecological problems of city, i.e. step-by-step stages of sustainable development of
municipal environment are presented in the article.

Keywords: envivonmental capacity, ecological situation, ecological improvement,
urbanization, industrial wastes, utilization of wastes, techno-anthropogenic factors, pollution,
natural environment.

Hap maxona xonamu KywyHuu myxumu xaeouu waxpu Jywanoe, UH4yHUH 8a3vbU IKOI02H
8 POXU XA MYWKULOMU IKOA0UU WAXP, POXXOU XA MYWKUION, PYuou mMapxuia oa
mapxunau ycmyeopu waxp.

Kanuososcaxo: Basvu 5x0102i, dapkapopcozuu 9Koa02i, 0apKapopcosuu MyXxumu 3ucm,
KopKapou napmosxo, napmosxou Ucmexcoil, OMUIX0U MeXHO2eHH, UPIocuasuy myxumu
3ucm.

Kak IMpaBUJIO0, SKOJIOTHYCCKUC HpO6J'ICMBI TAKMMHU KaK HCCOBCPIICHCTBO TCPpPUTOPUATIbL-

BO3HUKAIOT B HauoOolee yp6aHI/I3I/Ip0BaHHBIX
30HaXx. Bmecte ¢ TEM, BaA)XHO OTMETHTH, 4YTO
O60CTpCHI/Ie AKOJIOTUYECKOM CUTyallul YaCTO
HUMECT MCECTO HE CTOJIBKO CaMHUM IPOLECCOM
yp6aHI/I3am/m, CKOJIBKO OpyruMu NnpHU4YuHaMu,
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HOW OpraHu3aly IPOU3BOACTBEHHBIX U 0011I1e-
CTBEHHBIX 00BEKTOB, a TAKXKE reorpapuueckum
IIOJIOKEHUEM TyCTOHACEJIEHHBIX ITyHKTOB, K
YHCITy KOTOPBIX MOJKHO OTHECTHU U HAILLy CTOJIU-
1y ropon /lymanGe. AHamu3upys JeTaabHYIO
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KpYIMHOMACIITAa0HYI0 KapTy, B TUIAHIIET KOTO-
poit Bxoaut I. JlymanOe U OKpy’Karolue ero
30HBI, MO’KHO JIETKO 3aMETUTbh, YTO HAIl TOPOJ
B CBOMX TpaHHUIAX MNPEICTABISICT CBOEOOpas-
HBI 0a3UC, OUETUICHHBINA TPSAaMH OONBIINUX U
MaJIBIX TOPHBIX CUCTEM, XOPOILIO Pa3IMYUMbIX
IIpH TIOAJIETE ¢ OOPTa MACCAKUPCKUX JIAWHEPOB.

@DaKTOphl, BIUSAIOLIME HA 3KOJIOTHMYECKYIO
00CTaHOBKY ropoja, GOpMUPYIOT apeaibl, He-
COpPa3MEpHO NPEBBIIAIIIME €TI0 TPAHULIBI C
JIOKaJIbHOW IPUPOJHOM CUCTEMOM.

W3BecTHO, UTO JJI OLIEHKU AKOJOIMYeCKOM
O00CTAaHOBKM ONPEICIICHHON 30HBI MPHUHITO
MPUMEHATHh TAKO€ MOHATHUE KAK «IKOIOTEHLIH-
am», BEJIWYMHA KOTOPOIO OMPENEIAETCS 3KO-
JIOTUYECKON €MKOCTBhIO KOHKPETHOM 30HBI WIIU
Cpelbl, ee CIOCOOHOCTBIO K CaMOOYHIIEHUIO
WM BOCCTAHOBJIEHUIO. [IpuueM orpomuyro
pOJIb B MPOLIECCAX CAMOOYUIIEHHUS UTPAET BO3-
JOyIIHAs a’palusi U NOYBEHHO-PACTUTEIbHBIE
coo0IecTBa. JKOJIOTHUCCKUN MOTEHIUAI CO-
OTBETCTBYET NPENEIIBHO JOMYCTUMOM TEXHO-
TEHHOM Harpy3Ke, PEBBILIEHUE KOTOPOH PEZKO
YXYALIAET 3KOJIOTUYECKYIO CUTYALHIO.

l'eorpaduueckoe MeCTOMOIOKEHHUE CTOJH-
LB, B CBSI3M C BBIIICOTMCYCHHOM OCOOCHHO-
CThIO, HE UMEET JIOCTATOYHOM CIOCOOHOCTH K
CaMOOYMUIEHUIO 1O/l BO3ACHCTBUEM BO3IYIL-
HbIX Macc. Hanpasienue nociieIHux, B Ciryyasx
WX BO3HUKHOBEHHUS, MOKET UMETh B OCHOBHOM
LWIUPOTHBIM XapakTep NapajliebHO TOPHBIM
coopyxkenusiMm ['mccapckoro u Kapareruncko-
ro xpe6ToB. OIHAKO, CYIIECTBYIOIIUE K IOTY OT
HUX MHOTOUYHMCJICHHBIE CYOMEpPUAMOHAIBHO W
KyJIHUCOOOpa3HO PacHOJIOKEHHBIE TOPHBIE BO3-
BBIIIEHHOCTH C BEICOTHOM OTMETKOM OT 929,6 M
(Ypraby3) no 1416, 0 m (Abaynaka) OT ypoBHS
MOps, B OINPEHAEIECHHON CTEIEHU NPENSTCTBY-
10T UHTEHCUBHOU a’paluy Bo3ayxa. B pesyib-
Tare, BO3AYLIHBIE MAacChl, BCTpeYass Ha CBOEM
IIyTA TaKWE€ IMPErpajpl, TEPSAKOT CKOPOCTb U
4acTo MPUOOPETAIOT CTAaTUYECKOE TOJIOKEHUE,
YTO YpEBATO POCTOM TEXHOTCHHOW Harpys-
KU, IPUBOASALIEN B KOHEYHOM UTOI€ K DKCTpe-
MaJIbHOH JKOJIOTHMUeCKOr oOcTaHoBKe. Henb3s
HCKJIIOYUTh U JIPYTOM BAPUAHT NEPEMEILICHUS
BO3JAYILIHBIX MAacC, KOIrJla OCJIEAHUE, BCTpeyas

IIperpajay Ha CBOEM IIyTH, MEHSAIOT HallpaBlle-
HUE JBW)KEHUS K 0Ty WM CEBEPY, HO TOT/A, HE
uMes BbIXOZIa Ha OOJIbLIOE MPOCTPAHCTBO, UX
JBM>KEHHE Oy/leT UMEeTh KOHBEPI€HTHBIHN Xapak-
TEP, YTO TAKKE OTPULIATENBHO OTpakaeTcs Ha
9KOJIOTMYECKOIN CUTYallud MECTHOCTH.

Heouenumyro poiib B 0310pOBIIEHUH 3KOJIO-
TUYECKON OOCTaHOBKM HAIIEH CTONHIIBI MOTYT
urpatb pactenus. Kak Ham mpezncrasisercs,
aKLEHT Ha pacIUpPEHHE 30HbI BEYHO3EJIEHBIX
MOPOJ XBOWHBIX PACTCHUH, HE PEIIUT MpobIe-
My DKOJOIMYECKOIO O3/0POBJIEHMSI OKpYKa-
IoleN Hac cpenpl. M3BecTHO, 4TO OAHO cpen-
Hee 110 BEJIMYMHE JINCTBEHHOE JEPEBO, MOXKET
o0ecrednTh YUCThIM KuciaopoaoM Oomee 1500
YeJIOBEK OAHOBPEMEHHO. Takue 1epeBbs sIBIIs-
10TCSl IpupoaAHbIMU (pussTpamu. [lostomy, s
IKOJIOTHYECKUX IIesiel ObuIo OBl 11enecoodpas-
HO B O3€JICHUTEJIBHOM acCOPTUMEHTE Iopoja
Oonbiie 00paTUTh BHUMAHUE Ha JMCTBEHHBIC
pacTeHusl, ABJSAIOIINECs YyCTOWYUBBIMH B ypOa-
HU3UPOBAHHBIX 30HaX. JlymanOe Kak cTonuy-
HBII TOPOJI ¢ IpHUCYILE eMy HH(pacTpyKTypol
3a TOCJIeTHUE TOJIbl IPUOOPeEN MUPOBYIO CJIaBY,
cras ['oponom Mupa.

HenaBHO 1o mpeanioxkeHuro Mdpa ropoja
Pycramn Omomanu npeanoxeno Jlymanbe Ha-
3BaTh «3€JIE€HBIM ropopom». biaronpusatHyro
arMocdepy ropoja, co3IaBacMyr0 BCEMH CIIO-
SIMU OOILIECTBA HACEISIOIIMMU €T0, JOTIOTHIIOT
HOBBIE KPacHUBBIE U IIPUBJIEKATEIIbHbBIE 3/1aHUS,
LIMPOKUE MPOCHEKTHl U AJIIEH, MApKHU, TOCTU-
HUIBI U O(UCHI, IPUIAIOIINE CTOJIUIE TapMO-
HUYHOCTD, IIBIIIHOCTB U BeJukoenue. Beé 31o
BIIEUATIISIET BOOOPAKEHHUE TOPOXKaH M TOCTel
cronuibl. OHaKO, 00IIIee BIeYaATICHHE TOPTAT
OBITOBBIE OTXOJBI O3 Pa300pHO CBaIMBAEMBbIE
KUTEIIMA B IPUJIETAIOIINX K LEHTPAJIbHBIM
IIPOCIIEKTAM YJIMLAX, HECMOTpPSI Ha CIELHallb-
HO OTBEJEHHBIE I 3TOro Mmecra. llpuunnHon
9TOMY SIBJISETCS HaOMIOAAIOUIUICS pOCT To-
pOXaH M, YTO OYEHb BAKHO, MHOTOYKJIAJIHBIN
xapakTtep ux ObiTa. [lo3TOMy 3KOIOrHMUECKHE
npo0ieMbl HaIIero ropoja JOJKHBI paccMma-
TPUBATHCS B paMKax JIOKaJbHON OOIIECTBEHHO
- mpuponHoi cuctembl JlymanOMHCKOTO 0a-
3uca (Oacceiina), kotopas (ecinu He OOpaTUTh
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JIOJDKHOTO Ha 3TO BHUMAHHUS) MOXET IpHUBE-
CTH K O0OCTPEHHUIO HKOJIOTUYECKON CHUTYaIUH.
OTOMY MOTYT CHOCOOCTBOBaTh TAaKXKE TEXHO-
T€HHBIE BBIOPOCHI MPOMBIIIICHHBIX OOBEKTOB
B BUJE BO3QYIIHO-MEXaHUYECKOW B3BECH U
IBLIH, KUAKUX U TBEPABIX OTXOIOB IMPOU3BOI-
CTBa OOraThIX BPEIHBIMU MPUMECSIMHU TSKEIBIX
MeTaJIJIOB U (peHOoa. BBIXIIONHBIE ra3bl BCEBO3-
pacTaroero KoJIM4ecTBa aBTOTPAHCIIOPTA E111e
OoJiee OCIOXKHAET U 0€3 TOro 3KCTPEMaIbHYIO
HKOJIOTUYECKYI0 00cTaHoBKY. O1HaKO, IO CIIpa-
BE/UIMBOCTU HAJ0 OTMETUTH, YTO COOTBETCTBY-
IOUIMMH OpraHaM{ YIPaBICHUS CTOJIUIBI, U B
IIEPBYIO Ouepeb XyKyMaToM Iopojia Ipeanpu-
HUMaOTCA 3()(HEKTUBHBIE MEPHI [0 CHUKEHUIO
aBTOMOOMJIBHBIX BBIOPOCOB ITyTE€M ONTHMMU3A-
UM MapUIpyTOB MAaCCAXHPCKOTO TPAHCHOP-
Ta. M 3TO CyIlecTBEHHBIM 00pa3oM BIIMSET Ha
9KOJIOTUYECKHUI TOTEHLIMAN CTOJIHUIIBI, CHUMAs B
OIIPE/IEIICHHON CTENEHN TEXHOI'CHHYIO Harpys-
Ky U, CAEpKUBasi TEM CaMbIM, CHU)KEHUE €CTe-
CTBEHHOM JKOJIOTMYECKOM EMKOCTH BO3IYILIHO-
ro 6acceiina ropona Jlymanoe.

Heo6xonmumMo OTMETUTbH, YTO TO IOBOAY
MEPCIEKTHB JaJbHEUIIETO Pa3BUTHS KU3HHU HA
3emie, akajieMuk Poccuiickoi AkajieMuH ecre-
CTBEHHBIX Hayk JI. JIeckoB BbICKa3ay HacTopa-
KHUBAIOLIYI0O BCEX MXHUTEJCH IJIAaHEThl MBICIIb
0 BO3MOXHOW SKOJIOTHYECKOH KaracTpode,
BO3HUKHOBEHUEM KOTOPOM MOMKET CTarb 3a-
IpsA3HEHUE OKpYXaroleil cpeabl OBITOBBIMU U
MPOMBIIIJICHHBIMHA OTX01aMu. TyT Hago noba-
BUTH COI03 “‘ecnn’”’. JIeHCTBUTEILHO €CTh TaKas
yrpo3a «eciu” He NPEeJIpPUHHUMATh MEpbl 110
3allUTE OKPYIKAIOLIEH Cpebl OT TAKOM YIPO3BL.

Hns ropoma [ymanGe Takas guieMma
“ObIThY» WK “HE ObITH’ HEe CTOUT. OJHAKO MPO-
671eMa ero SKOJIOTMYECKOTO O3J0POBICHUS TEM
HE MeHee CTOMT. [ ee perieHust HyKHbI CO-
BMECTHBIC YCHUJIMSI BCEX, KaK CAMHUX TOpPOXKaH,
TaK M PyKOBOJHUTEJIEH MPOMBIIUICHHBIX MpPE-
NPUATUN U DKOJIOTUYECKUX OPraHu3alud JUis
NPUHATHUS KapIUHAJIBHBIX MEP B 3TOM Hallpas-
nenuu. B mepByto ouepenb, BO Bcex cdepax
MIPOU3BOJCTBA HEOOXOAMMO COBEPLICHCTBO-
BaTh TEXHOJIOTUHU BILIOTH /10 O€30TXOAHBIX. UTO
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’&Ke KacaeTcst OBITOBBIX OTXOOB, TO UX YTHJIH-
3alusl eNI0 BPEMEHH, a ceifuac HeoOXOonuMo
INPUYYUTh JIIOEH K CTPOroMy COOIIOICHHUIO
VMU TPaBUJI UX BBIHOCA U CBAJIKU, IIPOBOS Ha-
DISIIHBIE U yOequTebHble Oecebl U BCTPEUU
C LEJIBIO MOBBILIICHUSI UX HKOJIOTHYECKOro 00-
pazoBanus. OnHuM cioBoM, B pamkax JIOIIC
JlynianOMHCKOTO 0a3uca, HbIHE BO3HUKAET He-
KOTOpasi IUCKOM(pOPTHOCTD B pe3ysbTare B3a-
UMOJICHCTBUS JIEMONOACUCTEMBI U MOACUCTEM
IIPUPOJHBIX U TEXHOJIOIMYECKUX AHTPOIIOIEH-
HBIX JIEMEHTOB. DTOMY TaKXe CIOCOOCTBYET U
neperpyska 3J1€MEHTOB UCKYCCTBEHHOM Cpezbl
ropoja, TpaaULHUOHHbIE (OPMBI KOTOPOU IIO-
CTENEHHO NPUXOJAT B IPOTUBOPEUUE C UHTEH-
CUBHOCTBIO IIPOLIECCOB, CBSI3aHHBIX C XKU3HEIE-
SATEILHOCTHIO TOPOKaH.

OnTuManbHOCTh (YHKIMOHUPOBAHHS
JIOIIC 3aBUCHUT OT €€ CTPYKTYpHBIX 3JIEMEH-
TOB, COBEPILICHCTBOBaHKUE ()OPM KOTOPBIX yBe-
JIMYMBAET SKOJOTMYECKUIN MOTEHLMAN JIOKAJb-
HOW OOIIECTBEHHO-IPUPOAHOM CUCTEMBI C
OJJTHOBPEMEHHBIM CHUKEHUEM HETaTUBHBIX BO3-
JEUCTBUM TEXHOJIOTMYECKUX AHTPOIIOIEHHBIX
(bakTOpoB Ha OKpyxkarollyto cpeny. [loBbimie-
HUIO YCTOMYMBOCTU K HEraTUBHBIM BHEIIHUM
¢dakTopam B OyaymieM MOTYT CIIOCOOCTBOBATh
TaK)K€ HOBBIE I'DAJOCTPOUTEIbHBIE CUCTEMBI,
K Ba)XHBIM JIEMEHTaM KOTOPBIX MO)KHO OTHE-
CTH HOBBIE TEXHOJIOTMHU B 00JaCTH SHEPTeTUKH,
TPaHCIOPTA, MAIIMHOCTPOEHUSI, METAJLITYPIHH,
CEJIbCKOTO XO35MCTBA, NO3BOJSIOLINE PELIUTh
9KOJIOTUYECKHE MTPOOTIEMBI. Cpenu HoBel-
IIMX MAaCHITaOHBIX TEXHOJOTHMH CIEHAYeT BbI-
JIeTUTh Napora3oBble YCTAHOBKH, C IIIyOOKUM
OXJIAXKJECHUEM TEXHOI'€HHBIX a30B, YHEPrOXHU-
MHUYECKHE KOMIUIEKChl Ha 0a3e MIHOBEHHOTO
MUPOJSIN3a, MPOMBIIUICHHbIE (DUTOTPOHBI, 3a-
BOJIbI 10 TIPOU3BO/ICTBY XJIOPEILJIbI, MUKPOOHO-
JIOTHYECKUE CHOCOObI MONYyYEHHUsS! )KUBOTHOTO
Oenka u apyrue.

Kaxxnast TexHOJIOTHS B OT/IEIBHOCTU UMEET
cBOU MPOOJIEMBI PECYPCOB U BHIOPOCOB, OHA-
KO, CBSI3aHHBIE €IMHOM cHcTeMOW OHM OynyT
00J1a1aTh HOBBIM KauyeCTBOM — 3KOJIOTHUECKOU
YUCTOTBHI.
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Takum oOpa3om, co3gaHMe ONTUMAJIBbHOM
9KOJIOTUYECKOM 0OCTAaHOBKM Kak IieJieHarpaB-
JICHHOE NPeoOpa30BaHUe OKPYKAIOIEH Cpesibl,
KOHEYHOH LIEJIBI0 KOTOPOH SIBIISIETCS AOCTHKE-
HUE TapMOHUYHOTO (PYHKIIMOHHUPOBAHHUS BCEX
TEXHOJIOTUYECKUX AHTPOIIOTEHHBIX U IPUPOJ-
HBIX 2JIEMEHTOB J[ymaHOMHCKOTO 0a3uca u xKu-
BYILIETO B HEM HACEJICHMSL.

C yderom Bcero 3Toro uis JajbHEHIIEro
03/10pPOBJIEHMSI KOJIOTUYECKON CUTYal[M1 TOpPO-
Jla ¥ IPUJIETaloIKX K HEMY 30H, MOXXHO HaMe-
TUTh CJIEAYIOLIUE 3TAIHBIE MEPOIIPUATHSL:

YacTUyHOE CHMIKEHUE 3arpsi3HEHUS OKpY-
XKaroIei cpeabl BHIOPOCaMu BhIILIE MTPEIEIEHO
nonyctuMbix KoHuentpauuit (ITJIK) myrem oc-
HAIlEHUs IPOU3BOJICTB 3()h(HEKTUBHBIMU OUUCT-
HBIMH YCTPONCTBaAMH U COOPYKEHUSIMH.

Buenpenue B npenenax OTAEIbHBIX MpeEa-
NPUATUI 3aMKHYTBIX TEXHOJIOTHH; Ipeobpa-
30BaHME U PErIaMEHTaIMs BHIOpOCa OBITOBBIX
OTXO/I0B M WCKIIIOYEHHME YCIIOBUM HMX IIPOU3-
BOJIBHOM CBAJIKU.

YK 551.4.06

[TonHass AMKBUAALUS BBIOPOCOB U JIPYTHX

BUJIOB 3arpsi3HeHuH, npesbimaromux [1/K;
CHuxeHue pecypcoeMKOCTH IMPOMU3BOJCTB

U CO3/laHHE B TIPaJOCTPOMUTEIBHOM cHucTEME

IIOJIMOTPACIIEBBIX IPOMBIIIJIEHHBIX Y3JI0B Ha
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TAFHMUPEBUU UKJIUM BA OKUBATXOU HOT'YBOPU OH

Cauoymapos C.C.', Maeszynau Caudoypxon

Myaccucau MB Toyux « HUHT uM»!
Hnucmumymu Macwvanaxou 06, euoposnepeemura 6a sxonoeusiu AMUT

Hap makonau Maskyp 6azvu 3K01021 64 Ma2uupéoun UKIUM MAacvaiaxou u@haocuu myxumu
ampog 6a MYWKUIOMU IKOA02H 0ap UM Camm Yoii 00pad UHUYHUN 3UKD 2apoudaacm, Ku 4uey-
Ha KOPXOHAX0U CAHOAMU MACOLeXU OUHOKOPI, X0Yauxou KOMMYHANI Oa MUKOOpU 3Uéd xagou
ammocghepa 6a 00X0u HPWOKUPoO 60 napmosxou caroam ughuoc mekyHano. Bazvu canumapuu
xasou ammocghepa sa b6ex0youu maspuou nazap 6a xucob pagma, ooup 6a poxxou MyxumMmu
bexmapkynuu gazou ammocgepa éa moszacuu oou Kyny dapéxo osapoa wyoaacm. Myannug
ooup ba ugrocwasuu IKa02UL, XUG3U Madbuam 6a yMyMamn 6dsvbu Xaeou ammocgepapo nyppa
0aén Hamyoaacm.

Kanuososcaxo: xupsu madbuam, obxou uypwioku, ammocghepa, napmosxou canoamu,
mazuupéouu uKauUM, MYWKUIOMu 9K0J102H, NAPMosxou 3aXPHOK, UIMU-IMEXHUKIL.

B smoti cmamve ynomunaromes npooiemvl 3a2psazuenus OKpyaicaroueti cpeovl U UsMeHeHUs.
KaumMama, a makaice npoodiemvl oKpyicaroweii cpeosvl 8 3moil 001acmu, Kaxk npoMuliuieHHble
npeonpusimusi, KOMMYHANbHbIE XO3AUCEA 3A2PA3HAIOM O0NbULOE KOIUYECBO AMMOCHEPHO20
8030yXa U NUMbEBOL 800bl. Paccmampusas canumapHoe cocmosiHue ammoc@hepHoeo 8030yxa u
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€20 yayuuenue, 8 HemM 0003HAUEHbL BAIICHbIE NYMU YILYYUEHUS. AMMOCPepPbl U YUCTOMbL 03€D U
peK. A8mop NOIHOCHIbIO ONUCHIBAEN IKOLO2UI), XAPAKMED OKPYIHCAIOWeil cpeobl U cOCMOsHUE
ammocgheprozo 6030yxa.

Knoueswie crnosa: npomviuiiertvle omxoovl, XpoHerue npupoobl, NUmvegdst 800d, ammocge-
pa, UsMeHeHue KIUMAamd, IK0JI02U4ecKue npooaemvl, ONacHvle 0mxoobl, HAYKAa U MexXHUKd.

Hnpopmauus 06 asmopax: Cauoymapos Caudadbpop Cauddypxonosuy Compyonux HHUHITT
Taoocux  Maszyna Cauobypxon mMaeucmpanmka émopo2o Kypca Huemumyma 600HbIX npo-
oniem, euopoanepeemuxu u sxonoeuu HAH Taoocuxucman.

This article also refers to the problems of environmental pollution and climate change, as
well as environmental problems in this area, as well as how industrial enterprises, public utilities
pollute a large amount of atmospheric air and drinking water. Considering the sanitary state of
atmospheric air and its improvement, it outlines important ways to improve the atmosphere and
cleanliness of lakes and rivers. The author fully describes the ecology of ecology, the nature of

the environment and the state of atmospheric air in general.
Key words: industrial waste, environmental protection, drinking water, atmosphere, climate
change, environmental problems, hazardous waste, science and technology.

TariinpeéOoun UKINM siKe a3 MpodIeMaxou
MYXUMTapUHU MYXUTH 3UCT Oyaa, kapub Oa
TaMOMH 4aHOaxou (HhabouATH Xa€TUU Map-
IyMH caiiépa TabCUpP PACOHMIA MCTOIAACT.
Kaiin xapgan 6a mMaBpuja act, KM Tariupe-
Oun MKIMM 0a calloMaTHH OJIaMOH, MYXH-
TH 3HUCT, KHUIIOBAp3#l, HHPPACTPYKTypau
HAKJIMET Ba JUTrap COXaxou PYIIIU YCTYBOD
Tabcupu MaHp# MepacoHas. Baie tabcupu
oH 0a 3axupaxou 00 a3 Xxama Oemrap acr.
O6 nebpmaTu 6e6aX0, MyXUMTApUH YHCYpH
MWJUI Ba aMHUATHUM MUHTaKaBucT. OH nap
O6apobapu HEbMATH HCTEBMOJIMM 3apypUU
xaétit OymaH, acocaH Jap XO4yaruu Xajk 0o
Makcaau 00EpHH 3aMUH Ba TABIUAN SHEPT U
uctudona Oypaa memanajd. Bokepan xam
00 sike a3 capBaTxou 6ebaxou Tabuat Oyna,
capcab3uto mykydou Ba mougopun ojiam 6a
OH caxT MapOyT acT. bemry6xa nap oH Joe,
K 00 ByuyJ J0paj, HUIIOHAU Xa€TH 3UH/A,
abanu Ba XymOaxTHUBY KOMPOHHM HM3 IM[A
MemaBaa. OO0 gap TalIaKKyJIM YAHC HAKIIH
MYXHUM JIOIITa, Max3 6a Bacuiau OH MyOoau-
Jau MojiIaxo 6a aman meosiHa. dap xkyppaun
3aMuH 3-xucca 00y l-xmcca xymkuct. Base
KUCMATU 3UEAN UH 00 LIypy TajXy KOPHO-
mosiM Ba 06a TanabOTH IKOJIOTH 4YaBOOTyi
HecT. Tanxo sk (owsu oH mmpuH Oyna, 6a
9XTUEYOTH OIIOMHUJIAHUBY KHIIIOBAp3U Ba
UCTEXCOJIMU 4YaxOHMEH Oa kop Oypaa me-
maBaja. Ba uH xam gap KMcMaTXou Kyppau

3aMUH HOOapobap yoit rupudraact. Un ma-
chaia xycycan gap Ocuén Mapkasi, ku 06
Jlap OH Ha TaHXO ACOCH PYIIIA WYTUMOUBY
UKTUCOHA, OATTKM OMWJIM MyXUMTAPUHH Tab-
MUHM aMHUSTH MUUIA Ba MUHTaKaBi Me0o-
maj, nypuuaiaT rapaunaact. Hatuyaxou
0ab3e TaXKMKOT HUIIOH MEIUXaHd, KU a3
conu 1956 to conmu 1990 3axupau nupsixxou
Ocuén Mapxkasin 6em a3 3 mapotuba kam
LIy1aacT Ba Xap COJI MAWIOH Ba XaYMU SIXXO
6a xucobm Mmuéna mytanocuban 0,6-0,8 ¢pous
Ba 0,1 pous xoxumm me€dbana. MyBoduku xXu-
CcOOXOM KaMTapuH, MUPSIXX0U TOYUKUCTOH,
K1 MaHOau acocuu gapéxou MmuHtakam Ocu-
€ Mapxkasit MmebommaHn, nap acpu XX 3uéna
a3 CedaKM XauMH XyJIpo I'yM kappaaun. dap
MaBpUAM uaoMa épTaHu TAMOIOJIM MaByy/1a
nap TOYMKHMCTOH WIOSI Xa30pOH IHUPSXXO
HOOY/I IIaBaH/I.

ba anmoszan 1-1,2 0C 6010 padranu xa-
popaTu XxaBo THOKHM MEmryuxo 6a yapaéHu
KOXUIIEOUU TTUPSIXXO TAKBUAT Oaxmuaa, 6a
KaM TapJauJaHu 3axupaxou Oapd oBapaa
MepacoHa. [lap HaBOaTH aBBaJI KOXUIIEOUN
mupsixxo 6a ad3ouu odu mapéxou aaoxu-
Jla, KU 1ap aifHu XoJ1 6a MyIoxuaa Mepaca,
MyCOHMIAT HaMyJa, CUIIac XauymMu oo Oucép
napéxo MeraBoHaJ Kam masan. Ilemryuxo
Joup 0a Tariupe€OUM MKIMMHU MHHTAKA, KU
Jap osHAAW I1apo3MyaaaT 6a Kam rapauia-
HU 00U napéxo a3z 5-10 pous To 10-40 pous
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UIIOpAa MEHAMOSH/I, TaCAITTMOAXII HECTAHI.
BazbpusaTpo machanaum adzoummu axoni (map
ak con 1,0-1,5%) Ba pymau MyTTacuiu
UKTUCOAUETH KUIIIBAPXOU MUHTAKA (Xap COJl
6a xucobu muéna 7-10 ¢pous), ku myBopuxu
0ab3e Xxucobxo gap oHXO Tanmabot 6a 06 To
com 2030-rom 15-20% 3m€m xoxajm raimir,
JyIIIBOPTap MerapIoHa.

Myxut Ba Tabuarte, KU MOPO UX0Ta Kap-
Jlaact, MaHOau xa€t gap pyu 3aMuH Ba aco-
CH TapaKKUETH YaMBUATH WHCOHHMPO Talll-
KWI MeKyHaj. TabuaT Ba Myxutu aTpod gap
Oapobapu MH HAXYCTUH capyalliMau KOHEbh
rapJIOHAIaHU TAIA00TH MOJITUI0 MabHABUU
OoJaMOH MeOomaj. SI'bHE MHCOH Ba MYXUTH
aTpod KHCMXOHU STOHAW OJIAMU MOJIUPO
TAIIKWI MEKyHaJ. 3epO0 MHCOH YyH Yy3bU
OmoyoT# Map MOXWIW MYyXUT Oyaa, gap Xym
TabCUPU KOHYHXOM OHPO CaHYMJIA a3 HEbh-
MAaTXOM OH FU30 METUPaJ Ba XyaApo 6a mapo-
UTXOM OH MYTOOUK MerapaoH. Baje nHcox
YyH 4y3bU WYTUMOW Jap HaBOATU Xy Max-
CyJ I MHKUIo(pU yaMbHusAT MeOomaa. Mucon
0a Tabuat gap aJoKaMaHAUU TOM B4yl JO-
paz Ba TaOMAT acocu 3UCTy 3MHJATH, Callo-
MaTi Ba 3600TMK UHCOH acT.

bo mypypu 3amoH menpadTé MIIMA-TEX-
HUKA aBY rupudTa, COXaxou T'YHOTYHH Ca-
HoAaT 0a By4yJ oMaJaH/ Ba UCTH(OIAN cap-
BATXOM TaOWN MHUKECU HUXOST Bacebpo Aap
Oap rupudrt.. 3axupaxou ooun TOYUKUCTOH
(amamxycyc obxom xaB3zaum mapéu 3apad-
IIIOH)-po HadakaT caMapHOK, Oajiku capda-
KopoHa uctudona Oypaa, To3aruu OHXOPO
a3 udioch xud3 HaMyAaH IIypTy 3apyp acr.
Conxou oxXup 3u€1 Ty TaHU MUKIOPH HAKJTH-
T aBTOMOOWJIN OOUCHU TAIIBUIINA XaKUKUU
axoin rapaupgaact. Tanxo map Hymano6e
oemrap a3 83% udmockynnu ¢azom aTMoc-
(depa O6a xuccan HAKJTUETH aBTOMOOWITA POCT
Meosi. [3. c124]

XaHroMH TaIMKUKU TAFUUPEOUN UKJTUM
nap Map3u TOYUKUCTOH aCOCaH XyCyCUSITXOU
WKJIMMU Maxall Ba 4apaéHXOM IIaKJIIUXaH-
Jlavl OH, TaXJIWJIN JTaKUKU ITAPOUTH UKJIUMIA
nap conxou 1961-1990, xku a3 Tapadu Cos-
MOHU yaxoHuM XaBoiunHoch (CYX) xamuyH
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JIaBpau acoCH TaBCHUs LIy1aacT, MyausH Kap-
JTAHU TAMOIOJIXOW TaFHUPHU UKJIUM Ba MYKO-
ncan MEbEPXOU UKIMMUM JaBpau acoch 00
HAaTHYal MOJIEIXOM WKJIUMH TI00anit map
KoHceHTpartcusiu MykKappapuu CO2 (1xCO2)
Ba 0a Hazap rupudTa nryaaact.

bapou taxnunm TariupeONM MKIUM Jap
KasaMpaBu TOYUKUCTOH MaBIYMOTXOHU MY-
moxuaaBuu Oeml a3z cu mabakaxou obyxa-
BOIIMHOCH, KA Jap MUHTAKAXOW T'YHOTYHH
WKJIMMHI Ba HOXUSIXOM OallaHAKYX (Oaianauu
a3 300 to 4200 m a3 caTtxu 6axp) yolrup ury-
naani, uctudoaa nrygaaH.

Taxussiu aHropaxou (CeHapusixou) Tarii-
npeOUU UKJINM siKk4yost 00 Mapkaszu omy3u-
iy Tariupu ukimmu Yymxypun O3ap0Ooii-
YOH JIap aCOCH MabJIyMOTH AaX Iabakaxou
oOyxaBommHocHM TOYMKUCTOH, KU a3 pyH
MaBKEU YOWUTHPIIABUAIIOH [1ap MUHTAKAH
XOC HaMyHa MeOOIIaH[, Jap MOSiu Mabily-
motu Mozeinxou Had CM2, CCCM, CISS,
GFD3, UK-89 anyom pgoma myxa. ap
MOJENIXOM MAabIyMOTH WKJIUMUU JTaBpau
conxou 1961-1990 uctudoma mrya. Xam gap
MaBpUIU XapopaT Ba Xam ouj 6a OOpUIIOT
OexTapuH HATUYAXO0 TaKpuOaH Oapou xamau
uctroxxo a3z pyu moaenu HadCM2 6a macr
OMaJ1aacT.

bapou myppa 6a xucob6 rupudranu xa-
Ma OMWJIXO 0a MKJIUM TabCUPKYHAHIA J1ap
MOJIEX0 YapaéHxou puznkun MmapOyT Oa pa-
nuarcus, OTOXUMHUS, TEPMOANHAMUKA, OY-
XOpLIaBH, KOHJIEHCATCHS Ba Falipa 4ou noaa
mya. Jlap monaenxou 6apoOapBa3H KOHCEH-
Tparcusixon CO2 XaM4yH KOHCEHTPATCHUSIU
JIOUM# gap Hazap rupudTa myaa 6apodapu
1xCO2, 2xCO2, 4xCO?2 Ba raiipa. ap mo-
JIeJIXOM HOOapoOap Ba3H KOHCEHTPATCHUSU
CO2 6a Tap3e map Hazap rupudTa 1Iy1aacT,
KM TaiiBacta ad3oumeédbanma oyna, come 1%
3UEN MEIIaBa/I.

bapou Monenco3um UKJIMM a3 TAbMUHO-
™1 O0apnomaBuu MAGICC SCENGEN Ba
BOCHUTAXOM KOMITIOTEpUH aurap uctudoaa
IIyJaacT, KM HMMKOH MEIUXaHJ CEHApUSH
(aHropam) Tariupu UMKJIMM 0Oa Haszapuo-
T CEHAPHUSU a(30UIIN KOHCEHTPATCUSIH
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ra3xou MapHUKH (Ta3Xou rapMXOHaii) CoXTa
masaa. Mogencosit nap xyayau 0,5 napayau
ap3y Ty Maxaya kapaa mya. Jdap XxamuH xy-
Iy 4 MUHTaKa 0appacil MellaBaH/, K1 a3 UH
Yymxypuu Touyukucron 6a Muntakan Ocué
JTOXUJT MEIIaBal.

Kopumuocon 3uxp HaMmymaaHa, Ku
MUKECU MOJIETIXOU TJiobajaid OolapouTu
MypakKKaOu WKJIUMHH TOUYMKHUCTOH, KU Ta-
O0akabaHauu OallaHAM MKJIUMU Ba OOpHUIIY
HAMHOKIIIABUH YAIIMTHUP a3 BOXATUXOU OH
act, 6a TaBpH Mmyppa MyTOOUKAT HAMEKYHAT
Ba OMHOOap UH HaAMeTaBOHAJ 00 3bTUMOU
3u€n 6apor MOAETICO3UN MUKJIUMU HOXUSXOU
aJloxyj1au KumBsap 0a kop Oypja maBa.

Capdu Hazap a3 KaMOyIMXOU YOUIOIITA,
cudatu 00X0 AApEXOW Ba MIOXOOXOSIIOH
MyBOGUKH TaHCU(POTH HUMpy3a 0a Typyxu
00xou 0aco To3a caépa BOpUJ IIyAa, Ba3b-
uatn  aemorpadi map 15-20 conu HazmuUK
0a Oax mymanu cudatu 00 TaAbCUPU YUIA
pacoHua HaMETaBOHA.

Macpanau caHuTapuu XaBou atmocgepa
Ba 0exOyAuu OH Aap Ha3IM Xap SK KUILIBAp,
MaMJIaKaT, HOXUS Ba TAIIKWIOTY MYyacCH-
caxou alloXmaa Ty3omTa Irygaact. Ske as
POXXOM MyXMMMH OexTapkyHuu ¢da3ou art-
Mocdepa Ba TO3aruu OOM KyIy Oapé€xou
KumBap 06a TaBpM KyJUTil HAB KapJaHU TexX-
HOJIOTUSIM KOPXOHAXOM MaB4dyaa Ba 1ap
Xama I1axpxo TabMHUPY a3 HAB COXTAHHU WH-
mootu obTo3akyHi MmeOomiag bapou xan-
M MycOUM WH Machajia TAIIKWI HAMyIaH!
KOH(POHCXOW WM, 0a TaObpacOHHIAHU
MaBOJIM YaMbOBAP/Ia, OTOX HAMYIaHHU aXOJIit
TaBBACCYTH BACOUTH axOOPH YMyMH a3 Ma-
ChaIaXOU MYXUMY XaJITaIabW 3KOJIOTUH
3aMOH 00 YaJIOM MyTaXacCUCOHU COXaXou
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TYHOTYH a3 YymJIal WIMXOM (PU3UKY KUME,
reorpadxor0 MYXaHAMCOHY HWKTHUCOIYUEH,
9KOJIOTXO Ba 0axycyc MyTaxaCUCOHHU COXau
00 6a OMy3HUIlIM UH Macaja MeOoIIa/I.
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OBECIIEYEHUE YCKOPEHHOT'O PA3BBUTHUSA TYPUCTUUYECKOM
OTPACJIM B PECIIYBJIMKE TA/ZKUKUCTAH

Kooynu 3.B., Illep3zoou C., Apaboe @.I., Abpopos X.

Hucmumym 8oonwix npobnem, euoposnepeemuru u skonozuu HAHT

Annomauyusn: B cmamve paccmompenvl ocobennocmu mypucmudeckoi ompaciu Pecny-
ouxu Taoocukucman. B cmamve paccmampueaiomes: H080686e0eHuUs,  KOMOPble KOCHYIUCH
ompacau u ONUCanbl Nepcnekmusbl passumus mypusma ¢ Pecnybauxe Taoscukucman, oadice
8 ycaosusax nandemuu. s yemouuugoeo paszgumus Mypusma 8 Cmpane 8aicHo peanru308anb
onpeoeieHHble Mepbl, BOCMPEOOBAHHbLE HA MUPOBOM MY PUCIIULECKOM PbIHKE.

Knrouesvie cnosa: mypusm, pazeumue mypuzmd, SHYMPEHHUL MYpusm, Mypucmuieckas
ompaciv, MypucmuyecKdasi Ompacib OCae NaAHOeMUU.

Annotation: The article discusses the features of the tourism industry of the Republic of
Tajikistan. The article examines the innovations that have affected the industry and describes
the prospects for the development of tourism in the Republic of Tajikistan, even in a pandemic.
For the sustainable development of tourism in the country, it is important to implement certain
measures demanded in the global tourism market.

Key words: tourism, tourism development, domestic tourism, tourism industry, tourism

industry after the pandemic.

3apoxAeHUe Typu3Ma B MUPE CBSI3aHO C
TOProBbIMU OTHOIIEHUSIMU MEXIy CTpaHa-
MU U UMEET Ba)KHOE 3HAUEHUE ISl PA3BUTHS
obuiectBa. TypusMm urpaer BaxxHyIO poJib B
paCIIUPEHUN MUPOBO33PEHUS], MOHUMAHUU
KYJIbTYpPbI pa3HbIX CTPAH U HAPOAOB U YeJlO-
BEUYECKOI'0 pa3yma B LIETIOM.

3a mocienHee AECSATUIETHE TYpU3M B
MuUpe npuodpen ocoboe 3HAYEHUE U IMOJIO-
KEHUE U TTOCTENIEHHO PA3BUBAETCS B Pa3HBIX
HampasiaeHusX, ¢popmax u Bumax. CeromHs
Ha MHPOBOM TYPUCTHUYECKOM PBIHKE CYIIe-
CTBYIOT JIB€ CAMOCTOSITEIIbHBIE OTPACIU TY-
pU3Ma: MEXIyHAapOAHBIM U BHYTPEHHUH, CO
CBOUMH OCOOBIMM CUCTEMAMU U CTPYKTYpa-
MU, U OHU TAK)K€ HAOMPAIOT MOMYJISIPHOCTh
B oO1ecTBe[2].

TamxukucTaH - ropHasi CTpaHa U CBOEH
KpPacUBOW U YHUKAJIbHOU NMPUPOJON, YACTOU
BOJOW, TPEBHEN UCTOPUEN U KYJIBTYPOU, TO-
CTEPUMMHBIMH JIIOJIbMU MOKOPUIIA Cepala
THICY HMHOCTPAHHBIX TypuCTOB. MMeHHO
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MO3TOMY KaXXJIblii TOJI COTHU MHOCTPAHHBIX
TYPUCTOB IPUE3KAIOT, YTOOBI yBUIETH 3a-
BOPAXKUBAIOIINE MNEN3aXU TaTKUKUCTAHA,
0cOoOeHHO BenuuecTBeHHbIe ropbl [lammupa,
u3BecTHbIe Kak «Kpbiiia Mupar.

NMeHHO T03TOMY NpPAaBUTENIBCTBO — pe-
CIyOJIMKU yJIeIseT 0c000€ BHUMAaHUE pa3BU-
THUIO TypHU3Ma, CO3JAI0TCSl BCE HEOOXOIUMBbIE
YCIIOBUSI JIs1 IPUBJICUEHUS U TIpUeMa TypH-
CTOB Ha BBICOKOM YPOBHE.

B cBoux BBICTYIUIEHMSIX TOJBKO 32 IIO-
ciaeaHue nBa roja Jluaep Hauuu DMoMainu
PaxmoHn Ha 35 BcTpeuax U BBICTYIUIEHUSIX Ha-
3BaJI TYPU3M MPUOPUTETHBIM U MEPCIIEKTUB-
HBIM HAIPABJIEHUEM CTPAHBI U MOAUYEPKHYJT
HEOOXOMMOCTb Pa3BUTHUS TypU3Ma ISl UM-
HOBHHUKOB|[3].

VuuTeiBass NMEePCHEKTUBBI PA3BUTHUS TY-
pu3Ma, KOTOPBIM SIBJISIETCS OJHUM W3 BaX-
HEUIINX CEKTOPOB 3KOHOMMYECKOTO pPa3BH-
TUS CTPaHbI, ObLT CO3MaH KOMIIETEHTHBIN
PEeryJIupyOUIMid OpraH Mo Typu3My B CTpaHe
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- Komurer 1o pazsutuio typusma npu Ilpa-
BUTEJNIbCTBE TaKUKUCTAHA.

B nensix pa3BuTus U yCUIIEHUS TYPUCTH-
YECKOI'0 CEKTOpPa MPUHST Psi/i TOCYAAPCTBEH-
HBIX JIOKYMEHTOB M MPOrpamMM, B TOM YHCIIE
3akoH Pecnyonuku Tamkukucran «O Ty-
pusme», 3akoH Pecny6iuku Tamxukucran
«O NULIEH3UPOBAHUM OT/JEIbHBIX BUIOB JIEs-
TeIbHOCTW», «CTpaTerust pa3BuTUs Typu3Ma
B PecniyOnuke Ta/KMKUCTAaH Ha MEPUOJ 0
2030 roma», Ilocranosnenue IlpaBurtenn-
ctBa Pecniy6muku Tamxkukucran «O nepeune
TYPUCTUUYECKUX OOBEKTOB» U T.A.

CeroaHs no nopyuenuto Jlugepa Hauuu
co3JaeTcss HeoOXoauMmasi TYpUCTHUYECKAs
UH(PPACTPYKTYypa B CEIIBCKONH MECTHOCTHU H
OTHAJIEHHBIX palOHAX CTPaHbl, YTO CO3AACT
OJIaronpuATHBIE YCIIOBUS ISl PUBJICUEHUS
O0JIbIIEr0 KOJIMYECTBA TYPUCTOB, IMOBBIIIIE-
HUS 0J1aroCOCTOSIHUS CENIbCKOM MECTHOCTHU U
CO3/ITaHUs1 HOBBIX pa0OYUX MECT.

B 10 xe Bpems, C 11eJIbI0 pa3BUTUS UHY-
CTpUU Typu3Ma, Jluaep Hauuu NpeIoCTaBUIl
KOMIIAHMSIM U APYTOM TYpPUCTUYECKOM HH-
(dbpacTpyKkType psa HAJIOTOBBIX U TAMOXKEH-
HBIX JIbrOT. B TeueHue nepsbIx S jgeT paboThl
BHOBbB CO3/IaHHBIE TYPUCTUUYECKNE KOMITAHUU
OCBOOOXKIAIOTCS OT Hajora Ha HpUOBLIb,
HAC u TaMOXEeHHBbIX MOLUIMH HAa UMIOPT
000pYyIOBaHUSI U CTPOUTEIBbHBIX MaTepu-
aJlOB ISl CTPOUTEIBCTBA TYPUCTUUECKHUX
OOBEKTOB, BKJIIOUAsl OTEIU, CAHATOPUHU, KY-
pOPTHI, MEIUIIMHCKUE LEHTPbI, TypUCTUYE-
CKHE€ LEHTPBI U IpyTHE. TYPUCTUUECKUX O0b-
€KTOB., CHJKEHUE TAMOKEHHBIX IOLUIMH Ha
BBO3 HOBBIX aBTOMOOMIIEH Ha 50 MpOIIEHTOB,
YTO CIIOCOOCTBYET PA3BUTHUIO TYpU3MA.

Pecnybniuka TamkukucTtan mpereprena
3HAYUTENbHBIE PehOPMBI, CBSI3AHHBIEC C pa3-
BUTHEM TYypU3Ma, BKIIIOYAs BbE3J U MPeObI-
BAHUE MHOCTPAHHBIX TYPUCTOB. B TOM umc-
Jie OBUI CO3/1aH HOBBIM MOPTAJ ISl BbIAAUU
BU3. DJIEKTPOHHAS BU30Basi CUCTEMA I103BO-
JII€T UHOCTPAHHBIM I'PAXK/IaHAM, B TOM YHUCIIE
TYpPUCTaM, 3aII0JIHUTh 3JIEKTPOHHYIO 3aBKY
U MOJIYYUTh 3JIEKTPOHHYIO BHU3y 0€3 moce-
HIEHUs KOHCYJbCTB TaJKUKUCTAHA 3a pPy-

6esxxoM. Cpok IeCTBUS 3IEKTPOHHON BU3BI
cocrasisieT 90 THel, mpu 3TOM BjIajieliel] Mo-
KET HAXOJIUThCS B CTpaHe B TeueHue 60 qHei
nocie Bbe3aa. [Ipu 3ToM MHOCTpaHHbIE TY-
PUCTBI OCBOOOXKIAIOTCS OT PErMCTpallMi B
MOJIMLIMM HA CPOK 10 45 nHel. B To xe Bpems
C BBEJIEHUEM IIPOCTOr0 BU30BOI'0 pexkKUMa C
6osiee yem 112 cTpaHaMM KOJIMYECTBO CTPAH
MPOJOJKUT pacTu. Takxke cymiecTByer Oe3-
BU30BbIM pexxuM ¢ 12 crpaHamu. 3asiBuUTe-
JI1 MOTYT MOJIyYUTh BU3Y IO 3JIEKTPOHHOU
IIOYTE WA OIUIATUTH OHJIAMH C KPEAUTHOM
KapThl 4epe3 BCEMUPHO IPU3HAHHBIE 3JIEK-
TPOHHBIE CETH.

Ciieyer OTMETUTD, YTO JJaHHASI CUCTEMA
BHeJpeHHOUW Pecnybmmkoit Tamxkukucran
ABJISIETCSL caMOi nepegoBoil B pernone. Co-
[JIACHO MEXIYHApOJIHBIM OIIEHKAaM, 3JIEK-
TpOHHas BHU30Basl cucreMa TaJKUKUCTaHa
BXOJMT B ISATEPKY JYUIIUX HA MEXIYHAPOI-
HOU apeHe. B HacTosuee BpeMst HalluOHAIb-
HBI TYPUCTUYECKUN MOpTal WIM BeO-CaUT
crpanbl ( www.traveltajikistan.tj ) paspa-
0oTaH Ha 7 sg3blkax U pa3menieH B MHrtep-
Here. Takum o6paszom, UHAYCTPUS TypusMa
CTpaHbl ObLIA CBS3aHA C MUPOBBIM TYypPHUCTH-
YECKUM PBIHKOM UJIA MEXTYHAPOIHOU TypH-
CTHUYECKON CUCTEMOT[4].

Pacnpoctpanenue Bupyca COVID-19 3a
KOPOTKHUH MEpUOJI BPEMEHU HETaTUBHO IO-
BJIMSUIO HA TIOTOK TYPHUCTOB B CTPAHY, MPO-
LIECC MTPEAOCTABIIEHUS YCIYT TYPUCTUUECKUM
NPEANPUITUSIM, UX COTPYIHHMKAM, Mpoja-
Ky IAKETOB YCIYI, COKpAIIEHHE PEKIaMbl
Ha TYpPUCTHUYECKUX PBIHKAX U IMOMCK HOBBIX
MIaPTHEPOB, IPOLECC CO3AAHUS TypUCTUYE-
CKMX KOMITAHUMN, OTKPBITUE HOBBIX TYPUCTH-
YECKUX PBIHKOB B PETMOHE U MUpPE, yUacTue
B BBICTABKaX MUPOBOI'O YPOBHS CTaju Ooiee
YSI3BUMBIMU.

Ha nanHOM 3Tane nocraBIIMKUA TYPUCTH-
YECKHUX YCIIYT BO3AEPKUBAIOTCA OT IIpUEMA U
OTIIPABKU TYPUCTOB M MHOCTPAHHBIX I'PaX-
JIaH, a TAK)Ke OCYILECTBIISIIOT OUYE€Hb HEOOJIb-
LIYI0 U OTPAHUYEHHYIO AESITEIIbHOCTb.

KoMnanuu u yactHele 1M1ia B UHAYCTPUU
Typu3Ma NEPEKUBAIOT PELIECCUIO M3-32 TaH-
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nemuun COVID-19. BosabmmHcTBO 1pea-
npustuii norepsiiu 100 mpoieHTOB CBOMX
KJIMEHTOB M3-3a YPE3BbIYAWHBIX CUTyalluUl U
3aKkppITUs rpanul. CoriiacHO pe3yJibTaTam
UCCIIEIOBAHNUS, TAHJIEMUS 3aTPOHyJa BCe
cdepsl TypusMa.

B nemsx BeimonHeHus nopyuenus Jlnmge-
pa Hanum 1o npoduraktuke COVID-19 u
NpPEANPUHUMAEMBIX B 3TOM HAIlpABJICHUU
Mep IO MOATOTOBKE OTEJIEH U TYPUCTUUECKHUX
OOBEKTOB K INPHEMY TYpPHCTOB B COOTBET-
CTBUM C IpaBWIaMM OOs3aTeIbHON THIHe-
HbI B TeKylleMm roay. IlpuHumas BO BHUMA-
HUE CIIOKUBIIYIOCS cutyainuioo, Komurer
[0 Pa3BUTHUIO TYpU3Ma B COTPYIHHYECTBE C
MuHUCTEPCTBOM 3[IpaBOOXPAHEHUS U COLIU-
anpbHOM 3amuThl Peciyonuku Tamkukucran
pa3paboTan «PekoMeHIauuu 1no Typusmy u
MyTELIECTBUSIM B YCIOBUSX PACTYIIEro pu-
cka nanaemuu (COVID-19)» u npenocraBui
JIOCTYI K TYPUCTUYECKUM OOBEKTAM.

B toxe Bpems, Komurer no passututo
Typusma TamkukucraHa mnoamucai corja-
HmeHus: o corpyaHuuectse ¢ Kazaxcranom,
V36ekucranom, Poccueit, Kyselitom, HMop-
nanunen, lsennapuein u @panuneit, a TAaKxKe
54 oTedecTBEHHbIE TYPUCTHMYECKHE KOMIIa-
HUU MOJIUCAIH COTJIALLIEHUS O COTPYAHNYE-
CTBE ¢ 36 MHOCTPAHHBIMU TYPUCTUUECKUMU
KOMITaHUsIMU. Taxke, MPOUCXOAUT HaJIAXKU-
BAaHUE COTPYIHUYECTBA, IPOJIBUKEHHE TYpPU-
CTUYECKUX IMPOJYKTOB 4Yepe3 TeJEBUIIECHUE,
panuo, myOJMKalMKU, HAllMOHAJIBHBIN TypH-
cTuueckuil nmoprai, caut Komurera, couu-
aJbHBIE CeTH, PEKJIIAMHBIC (PMIIBMBI, KapThI,
NaMSITKHU, IIyT€BOJUTENN MPEICTABICHBI Ye-
pe3 MOoCoJIbCTBA U MpeacTaBuTenbcTBa Tan-
JKUKHUCTaHA 3a PyOexoMm.

J71s ycrnemHoro BeIxoAa U3 Kpu3uca, Ko-
TOPBIA 3aTPOHYJ TYPUCTHYECKYIO OTpaCib,
HEOOXOMMMBI MUH(PPACTPYKTYPHBIE YCIOBUS
JUIs1 pa3BUTHS TYpU3Ma, PECYPCOB U BO3MOXK-
HOCTEH. J[JIs1 yCTOMYHUBOTO pa3BUTHS TypU3-
Ma B CTPAHE BAXKHO Peain30BaTh ONPEIEIICH-
HbIE MEpbl, BOCTPEOOBaHHbIE HA MUPOBOM
TYPUCTUYECKOM pbIHKE [1].
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Bo-niepBbIX, COBMECTHOE ydacTue I'pax-
JTAHCKOTr'0 OOILECTBA, B TOM YMCJIE€ YACTHOTO
cexTopa (mpenmpuHumaTtenei) B 3¢ ekTuB-
HOM IPUMEHEHUHU TYPUCTHYECKOTO 3aKOHO-
JIaTeJIbCTBA - pa3pabOTKe MPOEKTOB, INIAHOB
JIEWCTBUAM, MApIIPYTOB, CO3AHUU TYPUCTHU-
4eCKOW MH(PPACTPYKTYPHI, CHEIH(PUIHON
JUISl UX YCIIYT, U T. 1.

Bo-BTOpPBIX, NMPOABUKEHUE PECYPCOB M
TYPUCTUYECKUX BO3MOKHOCTE Ha OCHOBE
MEXAYHAPOJAHBIX CTAHIAPTOB.

B-Tperpux, coznaHue TypuCTUUYECKON UH-
bpacTpyKTypbl ¢ OJIATOMPUSITHBIMH YCIIOBH-
MU U CTUMYJIaMU JIJ1sl OU3Heca.

B-ueTBepThIX, NOATOTOBKA KaJIpPOB, TO
€CTh CIEIMATIUCTOB B cpepe Typusma.

B-nATBIX, IPUBECTH CUCTEMY TYpPUCTUYE-
CKHMX YCIIyT B COOTBETCTBHE C MEXAYHAPO/-
HBIMH CTaHAAPTAMU.

B-miectrix, ¢opmMupoBaHne HalMOHAIb-
HOIO TYPUCTHYECKOTO OpeHJa MHUPOBOrO
Macirada.

B Typuctuueckom ceKTope CTpaHbl €CTh
HEKOTOpbIE MPOOJIEMBbl - HEAOCTATOYHOE
KOJIMYECTBO aBUAMAPIIPYTOB, YPOBEHb 00-
CIIY)KMBAHUSI TYpPUCTOB U IOCETUTENEH, He-
JIOCTaTOYHAas MPE3EHTALUs TYyPUCTHUYECKUX
pECypcoB, OTCyTCTBHE (DPUMHAHCHPOBAHUS
MECTHBIX IPOrpamMM pa3BUTHUS Typu3Ma, U
KomMurer BMecTe ¢ MECTHBIMH MUHHCTEP-
CTBAMU U BEIOMCTBAMH - TOBOPUT NEPBBIN
3aMEeCTUTENb MpeaceaaTeass KOMUTETa I10
pa3BUTHIO Typu3aMma cTpaHbl. KomuteT 1o
Pa3BUTHIO TypU3Ma MPOJOJIKUT BBIIIOIHE-
Hue nopydeHuit Jlmpepa maumum u Ilpasu-
TEIbCTBA, MOJHON M 3((EKTUBHON peau-
3auun [Iporpammel paszBuTusg Typu3Ma Ha
2018-2020 roapl, TOCTOWHON Mpe3eHTAIUU
TYPUCTHUYECKOIO ITOTEHIIMAJIA CTPAHBI U IIPU-
BJICUEHUS OOJIBILIETO KOJIMYECTBA TYPUCTOB B
TamxuKkuCcTaH, yBEIIMYUTD JOJIIO0 TypU3Ma B
BBII.
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MOJEJIMPOBAHUE IIEPEHOCA BJIAI' B MATEPUAJIAX
OT'PAXKJIAIOIINX KOHCTPYKIIHIA

Xoamypamoe T.P., Amaee A.A., Acpopoe A.A.
2. ywanoe, TTY um. axao. M.C.Ocumu, gpaxynmem Cmpoumenpcmea u apxumexmypule.
Ten: 918268126, mail:turob-2016@mail.ru

OCHOBHBIM Pe3yIbMAMoM NPOBEOCHHbIX UCCIeO08AHUU SGISACMCS YCMAHOBIEHUePAKMa U3-
MEHUUBOCIU KOIPuyuenma naponpoHuyaemocmu MamepuaibHuIX ci0es 6 MHOLOCIOUHbIX HA-
DVIHCHBIX CIMEHAX 8 medeHue 200d 8 COOMBEMCMEUU ¢ USMEHEHUEM OMHOCUMENbHOU GLAACHOCU
6030yXA 6 NOPAX MAMEPUANOE NPU IKCHIYAMAYUOHHBIX 8030€UCMBUSX U UCNbIMAHUEM DpacMeH-
MO8 HAPYIHCHBIX CMEH 8 HAMYPHBLIX U 1AOOPAMOPHBIX YCI0BUAX YCIMAHOBIEHO, YMO OMHOCUMENb-
HAsL BNAACHOCb 8030VXA 68 NOPAX MAMEPUATLHBIX CTI0€6 HAPYIHCHBIX CHEH USMEHSIeMC sl 8 mMedeHUl
200a 6 ouanasone om 20 0o 100%.

Knroueswie cnosa: /loncoseunocmo, 3¢pghekmusHocms, menio3auwumad, 02paircoaomux KoH-
CMPYKYUSL, BIANACHOCHb, COCMOSHUSL.

Hamuyau acocuu maxkuxomu 2y3apoHu0aulyoa mawakkyiu maguupnasupuu Kumvau 3amu-
Hau obvexmusuu 0egopxou bepyHii oap desopxou apbexu HucoOuu 0ap 0eeopxo 0ap Hyeu Magoo
oap paexou amaiuémi ea canyuut mebowad Kapsyou oesopu bepyna oap wapoumu caxpoi 6a
1abopamopusi MyKappap Kapoa Meulasano, Ku HaMymapu HUCOUuu Xaso oap Hy2u Maeoo Kabamxou
oesopxou bepyril dap oasomu con az 20 mo 100% gapx mexyHao.

Kanuosoocaxo: Ycyn, camapanoxi, xugsu eapmii, mappoxii, Hamil, 0asiamxo.

The main result of the conducted studies is the establishment of the variability of the vapor
permeability coefficient of material layers in multilayer outdoor walls during the year in accordance
with the change in the relative humidity of air in the pores of materials in operational impacts and
the testing of external wall fragments in field and laboratory conditions is established that the
relative humidity of the air in the pores of the material The layers of outer walls varies during the
year in the range from 20 to 100%.

Keywords: durability, efficiency, heat protection, enclosing design, humidity, states.
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1. Beaenue. J[onroBe4HoCcTh H 3P PEKTUB-
HOCTb TEIUIO3AIIUTHI OIPAXKJAOIINX KOHCTPYK-
LUK BO MHOTOM 3aBUCSIT OT UX BJIQXKHOCTHOTO
COCTOSIHUS. 3allIUTa OT NEepPeyBIaKHEHHUS KOH-
CTPYKIIMU 00ECIIEUNBACTCS COTIACHO JCHCTBY-
romemy CIT 50.13330.2012 «TennoBas 3amura
3JaHUI»: CBOEBPEMEHHBIM yAAJICHHEM BIaru
13 KOHCTPYKLIUH, TIPE0TBpAIEHUEM HaKOILIe-
HUS BJIard B KOHCTPYKIIMU 32 TOJOBOU MEPHOJ
sKkcrutyaTanuu. OHON W3 ONpeAessIoIInX Xa-
PaKTepUCTUK s obecreueHus TpedyeMoro
BJIQKHOCTHOTO COCTOSIHUS OTPaKIAIOIINX KOH-
CTPYKIMH SIBIIsICTCS KOA(P(PUIMESHT MapOnpOHH-
LIaeMOCTH UCIOJb3yeMbIX MaTtepuainoB. Cyie-
CTBYIOIINE HHXCHEPHBIC METO/IbI OTPE/ICICHNUS
BJIQKHOCTHOTO COCTOSIHUSI KOHCTPYKIIMU HC-
MOJIB3YIOT ITOCTOSIHHOE 3HaYeHHEe K03 duiinen-
Ta NApONPOHUIIAEMOCTH M HE YYUTBIBAIOT €ro
U3MEHEHHE OT peKuMa dKcIutyaranuu. OgHako
M3BECTHO, YTO 3HaUEHUs KOd(pPUIMEeHTa Mapo-
MIPOHHUIIAEMOCTH MaTE€pPHaJiOB B 3HAUUTEILHOU
CTETIEHU 3aBUCST OT UX BIaKHOCTU. MHOTOYHC-
JICHHBIE UCCIIEIOBAHNS HAPYKHBIX CTEH YKa3bl-
BAIOT Ha IIMPOKUH JMANa30H SKCIUTyaTallMoH-
HOW BIIQXXHOCTH MCIOJB3YEMBIX MaTE€pPHAJIOB.
OnHako, 3KCIUTyaTallMoOHHAas BIAXKHOCTh MaTe-
puanos cormacuo CII 50.13330.2012 cBenensl
K 1ByM 3HaueHusM A u b. Takum oGpazom, B
HaCTOsIILIee BpeMsl Ha dTare MpOeKTUPOBAHUS
OTPaX/IEHUI C Pa3TUYHBIMU KOHCTPYKTHUBHBI-
MU PEIICHUSIMH OTCYTCTBYIOT METOJIbl OLIEHKU
JEHCTBUTEIILHON JKCIUIyaTallMOHHOW BIIAKHO-
CTH HUCHOJIb3yeMbIX MarepuajoB. B. cBs3u ¢
9TUM aKTyaJbHOM 3aJauyel SIBIISICTCS UCCIENO-
BaHHUE 3aKOHOMEPHOCTEH N3MEHEHUS Mapopo-
HUIIAEMOCTH MaTE€pPHAJIOB B IKCILTyaTallMOHHbBIX
YCIOBHAX U pa3paboTKa Ha 3TOW OCHOBE pac-
YETHBIX METOJIOB JIJIsl ONIPECIICHUS BIAXKHOCT-
HOTO COCTOSIHUS OIPaXKJAIOIIUX KOHCTPYKIUH.

2. leab padoThI SBIIETCA YCTaHOBIEHU-
€3aKOHOMEPHOCTEeH HM3MEHEHHUS MapONpOHH-
[[aeMOCTH MAaTepHajoB OT WX BIAXKHOCTU U
pa3paboTka Ha 3TOW OCHOBE METOJA OLICHKH
BJIQKHOCTHOTO  COCTOSIHUSL ~ MHOTOCJIOMHBIX
OrpaXIAIOUINX KOHCTPYKLUH NPH 3TOM yCTa-
HOBHTbH JMAaNa30H 3HAUYEHUH SKCIUTyaTallMoH-
HOW BJIQXXHOCTH MAaTEpUAIBHBIX CJIOEB IS

Pa3IUYHBIX KOHCTPYKTUBHBIX PEIICHUI HApYXK-
HBIX CTeH M pa3paboTaTh METOA M yCTaHOBKY
JUIs1 SKCTIEPUMEHTAIIBHBIX UCCIIE0BAaHUM apo-
MPOHHUIIAEMOCTH MAaTE€pHaJIOB IMPH PaA3THYHON
OTHOCUTEJIbHOM BJIA)KHOCTH BO3/1yXa B U30TEP-
MHUYECKHX U EH30TEPMUYECKHX YCIOBUSIX.

CormnacHo uccnenosanusM b. B. [lepsaruna,
H. B. Uypaesa, A. B. JIbikoBa U psiaa Ipyrux
YUEHBIX, TAPONPOHHIIAEMOCTD SBIISICTCS CIIOXK-
HBIM NIPOLIECCOM H3-32 BO3HUKHOBEHUS pa3iny-
HBIX MEXaHU3MOB IEPEHOCA BJIaru MpH yBeEJH-
YEHUU COPOIMOHHON BIAXKHOCTH Marepuasa.
B copOumonHo# 30HE yBIaKHEHUS MaTepuana
napa’suienbHo ¢ auddysueii mapa MOryT npore-
KaTb MPOLECCHI MJICHOYHOTO JBMXKEHUS BIIar,
KaOWUISIPHOTO TEYEHUs, TEPMOTPaJUEHTHOTO
nepenoca u apyrue. lloatomy B nelicTBUTENb-
HOCTH OKCIIEPHUMEHTANbHBIH K03 dumueHt
IS POMPOHHLIAEMOCTH  MaTepHAJIOB SIBISIETCS
COBOKYITHOCTBIO MJI CYMMOM MEXaHU3MOB BJa-
rouepenoca B COpOIIMOHHOM 30HE YBIAXKHECHUS.

3. Marepunanbl u Metoabl CpaBHUTENb-
HBIM aHaJIM3 CYyIIECTBYIOIIMX METOJIOB OIpE-
JeNICHUsT MapOIpPOHHUIIAEMOCTH  MaTepHuajoB
MO3BOJIMJI BBISIBUTH OTCYTCTBUE KOMILJIEKCHOTO
ydeTa psJia SKCIUIyaTallMOHHBIX BO3IECHCTBHM:

- I3MEHEHHE BIAXXHOCTH MaTepHaa;

- B3aUMHO€ PacIOJI0KEHHUE CII0EB MaTepHa-
JIOB OTHOCHUTEJBHO JIPYT ApYTa;

- HannuKe ¢aaueHTa TeMIeparyp o cede-
HUIO 00pasia;

- BIIMSIHUE BETPOBBIX BO3/CHCTBUI Ha (paca-
JIbI 3JaHUMH.

Takum 00pa3oM, BO3HHUKAeT HEOOXOIHU-
MOCTb B CO3JIaHMH YKCIIEPUMEHTAIbHBIX U pac-
YEeTHBIX METOJIOB ONpE/IEICHUsI MapOIpOHHUIIa-
eMOCTH O(aXKAAIOINX KOHCPYKIHMHA ¢ yueToM
UX KOHC(YKTHUBHBIX 0COOCHHOCTEH M KCILTya-
TAallMOHHBIX BO3JIECHUCTBUH.

IIpoBenena uccieOBaHUIO TEMIIEpPATyp-
HO-BJI&KHOCTHOTO PEKMMa IKCILTyaTalluu pas-
JIMYHBIX KOHCTPYKTHUBHBIX THUIIOB HapyXXHBIX
CTEH. OKCIIEPUMEHTAIBHOE  MCCIIEI0BAaHUE
MPOBOAMIIOCH KaK HA HATYPHOM CTEHJE, TaK U
B J1Ja0OPATOPHBIX YCIOBUAX C UCIIOJIIb30BAaHHEM
KIIMMAaTHYECKOW KaMepbl C «TEIUIBIM» U «XO-
JIOZHBIM» OTCEKaMH.

137



Okonozusn

4. Pesyabrarbl. HarypHblili cTenn npen-
CTaBJIsIeT COOON IMPOCTEHOK CYIIECTBYIOILETO
JKCILIyaTUPYEMOIO 3[aHUs.
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Pucynox 1 - xenepumenmanvhvle u pacuemmuvie 3HAUEHUS OMHOCUMETbHOU GIANCHOCIU 8030YXA 1O
ceyuenuam KOHCMPYKYUll HAmMypHO20 cmenoa ¢ Hoaops no ageycm 6 2. Kazanu, a, 6 u @ -KOHCMpYKyus ¢
MENIOUOTAYUOHHBIM COeM U3 MUH. 8AMbl, AUEUCTNO20 DeMOHA U NeHONOAUCMUPOIA, COOMEENCTNEEHHO

BuyTpeHHUIT KOHCTPYKIIMOHHBIN CIOM TOJI-
muHoil 640 MM BBIIIOJHEH W3 CUJIMKATHOTO
KUPIU4a, HApYKHbIN CJIIOW BBITIOJHEH MO THUITY
«MOKpBIA (pacamy ¢ HCMOIB30BAHUEM TPEX
BHJIOB YTEIUIUTENSI: TEHOMOIUCTUPOJIA TIIOT-
HOCTHIO 8,6 KI/M», MUHEpaJIbHOW BaThl IJIOT-
HOCTBIO 95,8 KI/M>, T4EHCTOro OETOHA MJIIOTHO-
CThI0 422 KI/M> M Hapy>KHOTO IITYKaTypHOTO
cnosi. B pa3nuuHBIX CEUEHMSIX MaHHBIX KOH-
CTPYKIIUH uepe3 OTBEPCTHsI, BHICBEPIICHHBIC C
TOPIIOB 0OPA3IIOB MaTE€PUAJIOB, 3aKIabIBAINCH
naruuku JTI'-2.0 u aBromaTruecku Kaxapie 15

MUHYT (PUKCHUPOBAINCH [TOKA3aHUsI TEMIIEPATY-
PBI 1 OTHOCHUTEINIbHOI BIIaXKHOCTH BO3yXa B
mopax Marepuaiga ¢ TMOMOIIBI0 H3MEpH-
TelnbHOro Komiuiekca Tepem-3.2. PacuerHbie
pacmnpeziesieHuss OTHOCHUTEIbHOW BIIaKHOCTH
BO3/yXa [0 CEYCHHSIM OTpa)kIC€HUN MOTyUYECHBI
o u3zBectHoit popmyne ¢ = (e / E) « 100 %, B
KOTOpOM JAEHCTBUTEIBHOE MaplHajIbHOE JaB-
nenue BomsHOrO mapa (e. Ila) ompepensach
yepe3 COMPOTUBIICHUE NapONpPOHUIIAHHIO CII0-
eB HapyxHou crensl (Ko, m*u-Ila/mr), a naB-
nenue HaceieHus (B, [1a) — mo pacuyeTHbIM

138



Okonozusn

3HAYEHUSIM TEMIIEPATYp B TEX K€ CEUCHUSX.
CpenHeMecsuHble 3HAUEHUS OTHOCUTEIILHOMN
BJIQ)KHOCTH BO3/lyXa I10 CEUEHUIO KOHCTPYKLNN
IIPEJICTABJICHbI HA PUCYHKE 1.

MOXHO BHJIETh, UTO B YCIIOBHUSX IKCIUIya-
Taluy (pakTU4ecKre 3Ha4eHUs] OTHOCUTEIbHON
BJIQ)KHOCTH BO3/lyXa B TEUEHHUE I'O/1a HAXOIATCS
B quamnasoHne ot 20 1o 85 %.

5. 3akirodyenne. B kinMMaruueckoil kame-
PE C «TEIIBIM» U «XOJIOIHBIM» OTCEKaMMIIPO-
BOJIMJIOCH JKCIIEPUMEHTAIBHOE OIPEIEIICHNE
TEMIEPATYpbl U OTHOCHUTEIBHOW BIIAXKHOCTU
BO3/1yXa B HauboJee pacpoCcTpaHEHHbBIX TUIIAX
KOHCTPYKLIUI Hapy>KHBIX CTeH. /{1 usmepenus
IoKa3arejed TEeMIIeparypbl, OTHOCHUTEIBHOU
BJIQ)KHOCTU M TEIUIOBBIX IMOTOKOB B CEUEHMSIX
UCTIBITHIBAEMBIX ()parMEHTOB OBLITN yCTaHOBJIE-
HBI JaTYUKU U3MEPUTENBHBIX KOMIUIEKCOB UTII
MI" 4.03-10 «Ilotox» u «Tepem-3.2»; nns ycra-
HOBKHU JatuukoB komiuiekca (I TI'-2.0) BuyTpu
¢parMeHTa npeaBapUTEIbHO BBICBEPIIMBAINCH
OTBEpPCTHUS IO JIUAMETPY JAaTYMKOB (8 MM) Ha
pasnuyHyio riyouHy. OTBepCTHs BbICBEPIIUBa-
JUCh C TOPLOB ()ParMeHTOB JJISi UCKIIFOUCHHS
UX BIMSHUS Ha Mpolecchl Macconeperoca. O0-
paboTKa MoylyyaeMbIX JaHHBIX IPOU3BOAMIACD
Ha KOMIIBIOTEPE C IOCIEAYIOLIUM BBIBOJOM
UTOTOBBIX Tabnui u rpaduxos. B Teuenue me-
csila B KIMMAaTU4YECKOW KaMepe MOAJEp:KHUBa-
JIUCh 3HAUEHUS TEMIEPATYpP U OTHOCHUTEIbHOU
BJIQ)KHOCTU BO3]lyXa, XapaKTepHbIE AJIs YCJO-
Bul siHBaps B I. Jyman6e. CpeaHue 3HaYCHUS
TEMIEPATYpbl U OTHOCHUTEIBHOW BIIAXKHOCTU
BO3yXa B «TEIJIOM» M «XOJIOMHOM» OTCEKax
KIIMMaTH4eckon kamepsl: ¢» = 79 %, o™ = 41
%, 1"=-13°C,C=17 °C.

6. BoiBoabl. OCHOBHBIM PE3YJIBTATOM IIPO-
BEJICHHBIX MCCJIEIOBaHUI SIBIETCS yCTaHOB-

neHue ¢akrta M3MEHYMBOCTH KOAPQHIIMEHTA

NapONPOHUIIAEMOCTH MaTepUaIbHBIX CIOEB B

MHOTOCJIOMHBIX HAapyXHBIX CTEHAaX B TCUCHHE

rojla B COOTBETCTBUU C U3MEHEHHUEM OTHOCH-

TEJIbHOW BJIAXKHOCTHU BO3/1yXa B [IOpax MaTepH-

aJIOB IPHU SKCIUTyaTallMOHHBIX BO3ACHCTBUIX

U UCHbITAaHHEM (PparMeHTOB HApPY>KHBIX CTEH

B HAaTypHBIX U J1A0OPATOPHBIX YCIOBHSAX YCTa-

HOBJICHO, YTO OTHOCHUTENIbHAs BIa)KHOCTh BO3-

JyXa B IIOpax MaTepHaJbHBIX CII0EB HAPYKHBIX

CTEH M3MEHSETCS B TEUCHUH Iofia B AMANa30HE

ot 20 po 100%.
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Annomayusn. B pabome oano pewienue axmyanvbHol 3a0a4u 2a30CHAONCEHUST CeNbCKOX035-
CMBEHHBIX NPEONPUATULL C NPUBLEYeHUEM ATbMEPHAMUBHO20 80300HOBIAEMO20 UCTOUHUKA dHED-
2uu Ouoeasa ¢ OOHOBPEMEHHbIM CHUNCEHUEM B8bIOPOCO8 BPEOHbIX Geujecmea 6 ammocgepy.

Knioueewie cnosa: J[odoviuu 2azosotl cmecu, npoyecc, buo2as, yCmanosKka, npeonpusimus, 00-
pabomka, Ymunu3ayus, 2a3020peiKd, UHMeHCUDUKAYUSL. OP2OHUZAYUSL.

Annotation. The paper provides a solution to the urgent problem of gas supply to agricultural
enterprises with the involvement of an alternative renewable energy source of biogas with a
simultaneous reduction in emissions of harmful substances into the atmosphere.

Key words: Extraction of gas mixture, process, biogas, installation, enterprises, treatment,
utilization, gas burner, intensification. orgonization.

Maxonau masxyp sazughau oKeuu UHMUKOIU 2a3po 60 yarou manbau armepHamusuu ouo2as
00 Xam3amon nacm ulyOaHu napmosxou mMoooaxou 3apaposap ba ammocghepa neutHuxo0 mexy-

Hao.

Kanuoeoscaxo: Tavmunu 2as, KOpxoHa, KOpxoHau Oapkapopuiasamod, 6uozas, napeapuuiu

Moooaxou 3apaposap ba ammocgepa.

Lesnb paboTHI - COBEPILIEHCTBOBAHHUE CHCTE-
MBI Ta30CHAOKEHMS CEIbCKOXO3AHCTBEHHBIX
NPEANpPUATHIA MyTeM MpPUBICYCHUS HETPaIu-
LIHOHHOTO BO30OHOBIIIEMOTO UCTOYHHMKA DHEP-
ruu Ouorasa u pa3pabdoTKa CUCTEMBI €T0 YTHIIH-
3auuu. J{s JOCTHKEHUS TOCTABICHHOM 11eNH B
paboTe peranuch ciaeayonue 3a1auu:

- QaHAJIMTUYECKOE UCCIIEI0BaHHE IIEJIeCO0-
Opa3HOCTU MPUMEHEHHUsI OMOTa30BBIX TEXHOJIO-
I'Mii Ha )KUBOTHOBOIYECKHX MPEANIPUATHUSAX,

- pa3paboTka cHCTEMbl Ta30CHAOKEHHS
CEJIbCKOXO3SIICTBEHHOTO MPEANPUATUS U 3aM-
KHYTOTO LIUMKJA M0 00paboTKe M yTUIM3ALUU
OTXOJIOB JKMBOTHOBOJICTBA C IpPHUBJICYCHUEM
Ouoraza B KauecTBE HETPAIUIIMOHHOTO BO300-
HOBJISIEMOT'O UCTOYHUKA SHEPTUH,

- CPAaBHUTEJIBHBIN aHAJIN3 OCHOBHBIX CIIOCO-
OO0B CyIIKH OCTaTKa aHaYpOOHO pepMeHTamH,
MO3BOJISIIOIIMX MOJTYYUTh 33JaHHOE KaueCTBO
NponyKTa U obecrednBaronmx 3h(heKTUBHOE

UCIOJIb30BaHNE OMOrasa B 3aBUCUMOCTH OT I10-
TOJIOBBsI (PEPMEPCKOTO XO35HCTBA.

IlenecooOpa3HOCTh MPOM3BOACTBA M HC-
MOJIb30BaHUsl OMOrasa B HHEPreTHUECKHUX Iie-
JSIX PEKOMEHJYeTCsl OLEHHBATh IO BEIMYUHE
ko3¢ ¢uIrenTa 3anaca TEIUIOBOM  SHEPTHH,
IIPEIJI0KEHHOTO aBTOPOM, XapaKTE€PHU3YIOILEro
M30BITOK YHEPTUU MOCIIE MOTAIlIEHHSI TETJIOBBIX
Harpy3oK BCEro X03sicTBa, BKIIIOUAs TEIJIONO-
TpebsieHre 6MOra30Boi yCTaHOBKH

£ = (1 - ﬁ) 100% (1)
noTt

AHanu3 mokasaj, 4ToO YCTpPOWCTBO Owora-
30BBIX YCTAHOBOK B X03sicTBe Ha 100 u Gonee
roioB KPC nact omyTUMBbIi 5JKOHOMUYECKUN U
skojorudeckuit agdext [1pu Takom moronosse
k02 PUIMEHT 3amaca TEIIOBOW SHEPTUU Tpe-
BeimraeT 12 %, 4TO MO3BOJSET HMCHOIL30BaTh
€€ WM3JIMIIEK Ha HYXKIbl >KMBOTHOBOIYECKOTO
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MPEeINpUsITHS YCTAaHOBIEHO, YTO MPEBLIIICHUE
pacxofia TeIJIOThI HaJl YHEPTeTHUECKUM TTOTCH-
[[MAJIOM TMOJlydaeMoro Oworasza HaOmomaercs
TOJBKO ISl TPEX 3MMHUX MECAIEB, B OCTAJIb-

QBT |

1800

16001
14001

‘12(11J e

HBIX CITy4yasiX MMOJly4yaeMblii OMOTra3 MoJHOCThIO
MOKPBIBAET YHEPreTUUECKUE MOTPEOHOCTH KH-
BOTHOBOAYECKOTO npeanpustus (puc 1)

1771

1000

goo +

6 7 8 $ 10 11 12

Puc. 1 I'pagux nompebnenus meniomet komnaexcom KPC na 1200 2onos
U NOMEHYUATLHBI MENI0BOU NOMOK OM YMUIu3ayuu 6uo2aza 3a 200

HccnenoBanusi, NpOBEACHHBIE HA DKCIIE-
PUMEHTAIbHOM ycTaHOBKe (puc 3),I103BOJH-
JU W3YYUTb BIIMSHUE KOHCTPYKTHBHBIX OCO-
OEHHOCTEH YCTAaHOBKM TEPMHYECKOW CYILKH,
B YAaCTHOCTH, Tra30rOpEeJIOYHOIO0 YCTpPOWCTBA,
obecrieynBaroLIero TpedyeMble MapameTphbl
TEXHOJIOTUYECKOTO TIpoLEecca M yCTONYMBOE
ropeHue Ouoraza ¢ MUHHUMAaJbHBIM BBIOPOCOM
BPE/IHBIX BEIIECTB HA Mpolecc 00padoTKu oOp-
ranndyeckux ymoopenuit Ilomumo storo skc-
MIEPUMEHTAIILHO MCCIIEA0BAJIOCh BIMSHUE Ia-
paMeTpoB TEIJIOHOCUTENS U crocoda MojaBoa
TEIJIOTHI K 00padaTbIBAEMOMY MaTepually.

B npakrtuke ans o6paboTKM AMCIEPCHBIX
MaTepUajoB 4Yalle BCEro MPUMEHSIOT CYILIKY
UHPPAKPACHBIM H3TYyYEeHHEM M KOHBEKTHB-
Hy1o cymiky [l onpenenenus apdexruBHoCTH
9TUX METO/IOB CYLIKH IPUMEHUTEIBHO K OCTaT-
Ky aHa’poOHOH (epMeHTaluu MPOBEIEH Pl
ONbITOB B KauecTBe KpUTEpUs ONTUMHU3ALUU
BbIOpaHbI BpeMsl CYLIKH T, MUH , U CTEIICHb CY-
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XOCTH BEIECTBa S, KI/KI CyX Belll, IPeCTaBIs-
fol1ast cCOO0H OTHOLIEHHE MacChl UCTIapHUBILIEH-
Cs1 BJIary K Macce abCOJIIOTHO CYXOTr0 BELECTBaA.

B pesynbrare sKcliepMMEHTAIBHBIX HCCIIE-
JIOBAaHUM CYIIKM MH(PaKpaCHBIM MOTyYCHUEM
MOJyYeHa aHAJIUTUYeCKas 3aBUCUMOCTH (2)
CTETIEHHU CYXOCTH BEILIECTBA OT TOJILUHBI CIIOS
U pa3MepOB IpaHyll MaTepuaa:

§=3,367 -0,2378+ d -0,08733+ §+ 0,00247-d5 +
+0,00588¢ d?-2 0,0007 *52: (2)

HccnenoBanue mporecca cymkud uHGpa-
KpacHbIM U3JTyYE€HHUEM OCTaTKa aHa’dpOOHOMN
(hepMeHTalMU TO3BOJIUIIO BBISIBUTH TPAHUYHbIE
rapaMeTphl, HA OCHOBE KOTOPBIX JaHbI CIEIY-
IOIIUE PEKOMEHIAINH:
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= 1480/ v
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Puc 2 Cxema casocnaboicenus sxcusomnosooueckozo komniexca Ha 1200 eonoe KPC ¢ ucnonvsosanue
ATbMEPHAMUBHO20 UCHOYHUKA TENI08OU IHEPSUU U YUK N0 00pabomie omxo008 npou3g00cmed
1-6uopeaxmop, 2-xomnpeccop, 3 - enazoomoedumeins, 4 - purbmp-noziomumeinb ceposo0opood,

5 - eazeonvoep, 6 - KomenvHasl, 7-pe3epyap co CHCUNCEHHBIM 2a30M, 8 - TunUs 051 CYUIKU
2PAHYIUPOBAHHBIX YOoOpenutl, 9 - omcmotinuk, 10 — nomewjeHust co0epAHCanUsL HCUBOMHDIX.
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PHUC 3. Cxema 6a30601i mooenu sKChepumMenmanbHol YCMAanosKu 01 UCCIe008aHUsl NPOYECcd CYUKU
copodicennozo cybcmpama ¢ ucnoab308anuem buoeasa 6 kauvecmeae monauga 1 - dymoegoe ycmpoucmeo,
2 - bpeseHmoswiil 6030YX0800, 3 - wiubep, 4 - omeepcmue 011 KpenieHus 20peiKu,

5 — omsepcmue 051 nodauu 8030yxa, 6 - 2a30pacnpedeumenbHas peuemKd,

7 - 3a2py30uno-pasepy3ounoe omeepcmue, 8 - monoyHas kamepa, 9 - pabouas kamepa,

10 - omeepcmusi 0151 NPUCOeOUHeHUsE MeNI00OMEeHHUKA,

11,12,13 - mouku 3amepa ucciedyemvlx napamempos
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- TOJILIMHA CJIOSl MaTepHalia He J0JDKHA TIpe-
BBIIIATh 45 MM, TaK KaK MPH YBEIUYCHUU TOJI-
IIMHBI IPOUCXOJUT HEAOCTAaTOYHAsI 00paboTKa
HWKHUX CJIOEB MaTepualia, Ipu 3TOM BEPXHHE
CJIOM SKPAHUPYIOT H3JTyUCHHC,

- JIMaMeTp TPaHyJ CIeAyeT NMPUHUMATh HE
Ooiee 15 mM.

- TEIJIOBOM TOTOK HE JIOJDKEH IPEBBIIIATH
70 xB1/™m .

Hcnonb3oBaHue 3Toro crnocoba o0paboTKu
COpO’KEHHOTO CcyOcTpaTa IelaecooOpasHo st
XO35HCTBa C MOrojoBbeM He Ooiee 20 roios

KPC. B cBsi3u ¢ HEOOXOIUMOCTBIO YCTPOHCTBA
CYIIMJIOK ¢ O0JIBIION paboueii MOBEPXHOCTHIO.

Jnst onpenenenus 3pHEeKTUBHOCTH UCTIONb-
30BaHUsl KOHBEKTUBHOM CYIIKU TIpU 00paboTKe
OCTaTKa aHa’pOoOHOM (epMEeHTAIH Ha HKCIIe-
PUMEHTAIBHOM YCTaHOBKE MIPOBENIEH PSIJI OIIbI-
TOB, B pe3yJbTaTe KOTOPHIX MOJIyuyeHa rpadu-
YyecKast 3aBUCUMOCTb (pHUC 4) CTENEeH! CyXOCTH
BEIIECTBAa OT METO/A MOJ(BOJA TEIJIOTHI U Bpe-
MeHH 00paboTku Marepuana Marencuduxanus
nporiecca Terionepeaad OT TEIUIOHOCUTEIs
K MaTepually OCYLIECTBIISCTCS OpraHu3aluen
KHUIIAIIETO CIIOS.

S, xrykr 58

_—

Puc. 4 3asucumocmv cmenenu cyxocmu eeuecmsa om peMeHy CyuKy npu
PA3TUYHBIX CNOCOOAX NOOBOOA MENIOMbL d - CYUIKA BO30YXOM,
0 - cyura 6030yXom, HazpemviM 8 Meni000MeHHUKe, 8 — CYUIKA B030VXOM,
PazbasieHHbIM ObIMOGBIMU 2A30AMU, 2 — CYUWIKA UHDPAKPACHBIM U3TYYeHUeM
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Paspabomana u eéedena cucmema yuema agapuiiHOCMu ¢ HAY4HbIM NOOXO0OM K aHA-
JU3Y UHGOpMAyUU NO NPOUCXOOAUWUM ABAPUAM U HECUACTHBIM CIYYASAM U OYEHKOU YPOBHS
obecneuenus bezonacnocmu. Mcxoos uz ananuza oowell asaputiHocmu 8 2a3060M X035li-
cmee, ciedyen, 4mo Ha03eMHble 2a30NPOBOObL ABIAIOMC OOHUM U3 OCHOBHLIX 00BEKMO8,
CO30ar0WUX PedbHyI0 ONACHOCMb, 8bIOPOCO8 U YMeyeK 2aza 8 ammocgepy.

Knroueswie cnosa: nospexcoenus, 2a3onpogoo, eazocHabicerue, nompeoumenti.

Cucmemau b6axucobeupuu ¢hasxynoooa 60 pasuwu UIMI 6ApoOU MaxauIU UMMUIO00m
oap bopau cadamaxou Mycoouka 6a caoamaxo 6a 6axoouxi 6a amHusm maxus 6a Yopil
Kapoa mewasao. Jlap acocu maxauiu cadamau yMymuu caoamasii 0ap xoyasuxou 2a3z sKe
as obvekmxou acoci meoowlad, Ku xamapu 8oKeil, napmosxo 8a 2a3z ba ammocgepa me-
Ppasamo.

Kanuososicaxo: saiiponwiasi, iynau a3, mavMuHOmMu 2a3, UCMEbMOIKYHAHOA2OH.

A system of emergency accounting with a scientific approach to analyzing information
on occurring accidents and accidents and assessment of security is developed and
introduced. Based on the analysis of the overall accidental in the gas farm, it follows that
overhead gas pipelines are one of the main objects that create real danger, emissions and

gas leaks into the atmosphere.

Keywords: damage, gas pipeline, gas supply, consumers.

1. Beenenue. Pa3BuTue razoBoi orpaciu
MIPOMBIIIIEHHOCTH OTHOCHUTCSI K YHCIy MPHO-
PUTETHBIX HAIIPABICHUN COLMAIBHOW ITOJIUTH-
ku PecrryOmuku TamkukucTas.

C KaxIpIM TOJIOM BCE OYEBHJIHEE BO3paACTa-
olasi poJib TPAHCIOPTUPOBAHUS TPUPOTHOTO
rasza Jjisi pa3BUTHS IPOMBIIIIEHHOCTH U

sHeproobecneuenus Pecyonuku. [Toatomy
10 M€pe U3MEHEHUS] TEXHUUECKUX U IKOHOMHU-
YECKHUX YCJIOBHM pa3BUTHUS Ta30BOT0 XO35MCTBA
TpeOyeTCs pelIeHne Bce O0ee CIOKHBIX 3a71a4
o 0OeCHeYeHNI0 HAIEeKHOCTH W 0e30mIacHO-
CTH €IMHOW CUCTEMBI Ta30- U HYHEProCHaOKe-
HUS, HAYUHas OT MecTa JOObIYM TOIIMBA J0
€ro C)KMraHusi B YHEPrOreHepUpyrolux ycra-
HOBKax mnorpedurens. [maBHbIM TpeboBaHUEM
K razopacrpeieauTebHON cucTeMe sBIseTcs
oOecrieueHre HaJEKHOCTH, OE30IIaCHOCTH H

144

3¢ (}EeKTUBHOCTH B HSKOHOMHMYECKOM U IKOJIO-
rudeckoM miaHe. B pesynsrare He Oyaer cos-
JlaBaThCs yrpo3a KU3HU U 3710POBbIO JIIONEH, a
TAKXKE OKPYKAIOLIEH MPUPOAHOU cpene. ITo
SIBJISIETCSl OJIHOM M3 TVIaBHBIX MPOOJIEM COBpe-
MEHHOCTH. PemieHnio gaHHOW TPOOIeMBbl IO
MpeJIeIbHO BO3MOKHOMY CHIDKEHUIO aBapHii-
HOCTH ra30MpOBOOB MOCBSIIEHA 1aHHas pabo-
Ta, B KOTOPOH MPOBEIEHbI HCCIIEI0BaHUS BCEX
YCJIOBUN M y4T€HbI Bc€ (DaKTOPBI, BIHSIOIINE
Ha CO3/1aHHE ONACHOCTU BBIOPOCOB U yTEYEK
rasa.

2. Hean u 3apaum padorsl. [lensio HacTo-
el paboThl SABISETCS:

- U3y4eHHUE MPOLECCOB BHIOPOCOB U yTEUEK
ra3a U3 MoBPEKIEHHBIX 'a30MIPOBOIOB U CO3/1a-
HUs aBAPUIHBIX CUTYyallMil HA OCHOBE IIPOBEJIE-
HUS QHAIUTUYECKUX U
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OKCIICPUMCHTAJIbHBIX HCCHGHOBaHHﬁ, pe-
3YJbTAaTbl KOTOPBIX MOTYT UCIIOJIB30BATHCA IJId
IIPUHATUS MHXKEHEPHBIX PELICHUHN 110 CHMKE-
HUIO aBapUMHOCTU ra30IpOBOJOB.

3. Marepuanasl u MeToabl. i1 gocTrxe-
HUS TOCTaBJICHHOU neian ObLIH MPOBCACHBI:

l. AHanu3 CTaTUCTUYECKUX JAHHBIX U HUMeE-
IOIUXCSl MaTepUaIoB MO aBapUHHOCTH Ha
ra3onpoBOAaX U COOPYKEHUN HA HUX.

2. OrnpenenieHUe METOIUKHU UCCIIEIOBAHUS.

3. Pazpabotka puzmueckux mojenen BHIOpPO-

COB M YTEYEK ra3a B 3aBUCUMOCTHU OT pa3-
JUYHBIX YCJIOBHN M BIUSIOMUX (HAKTOPOB
(Mozenb pa3MepoB MOBPEKICHUN, MOJIEIb
THIPABIMYECKUX PEKUMOB U OasaHca 00b-
€MOB ra3a, IOCTYNAIOUIEr0 K MECTY IIo-
BpEXKIEHUS, U BBIOpOca ero B armocdepy,
MOZENb BIUSHUS BETPOBBIX BO3IAEHCTBUUI
HA TEOMETPUYECKHUE OOBEMBI M IMOKAPOO-
MaCHBIX 30H 3ara30BaHHOCTH).

Hcxons n3 ananusa oO1iei aBapuiiHOCTH B
ra3oBoM xo3siictBe PecnyOnuku TamkukucTan
Y B YaCTHOCTH 10 Topony [lymanbe cruemnyer,
YTO Ha/I3€MHBIE Fa30IPOBOBI SIBISIOTCS OJJHUM
13 OCHOBHBIX 00BEKTOB, CO3/IAIOIINX PEATBHYIO
OIMACHOCTh BBIOPOCOB M yTE€UEK Ta3a B, aTMOC-
¢depy. CocraBineHa KpyroBasi [uarpamma pac-
Mpe/ieJICHUsT aBapuil IO OCHOBHBIM OOBEKTaM
ra3oBOr0 X034HCTBA B IPOLIECHTHOM COOTHOIIIE-
HUM OT uX oO1ero uyncia. Camoe 0OJIbILOE KO-
JUYECTBO aBAPUN MPUXOAUTCS HA FA30IPOBO/IbI
- 36-48 %, na xuibple qoMa - 55,7— 41,6 %,
kotenbHble- 1,1-0,7 %, npoune- 1,5 %.

4. Pesyabrarbl. Ha ocHoBanum ananusa
XapakTepa ¥ BUJIOB MOBPEKICHUN MTPOU3BEICH
BBIOOP KPUTEpHs OLEHKU pazMepa MOBpEexkJie-
HUS, KOTOPbIA BBIPAXKAET BCE BUJbI MOBPEK-
JIEHUN Ta30Mpou3BOACTBAl B COBOKYIMHOCTHU
KAaK OTHOLIEHUsI F€OMETPUYECKON IUIOAIN K
IJIOMIA/IM TIOTIEPEYHOT0 ceueHus TpyOnl. Takxke
MPEAJIOKEHA OLICHKA pa3Mepa MOBPEKICHUS.
Takoil moaxox MO3BOJSAET CHENATh CIEAYHO-
LIME BBIBOBL: IPU MAKCUMAJIbHO BO3MOKHBIX U
OOJBIINX TOBPEKACHUAX MOTHOCTHIO MPEKpa-
IIaeTcsi ra3ocHaOKeHHe NOTPEOUTENsIM; HpU
CPEeIHUX TMOBPEKICHUSX PEKUM Ta3z0ocHaOKe-
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HUS YXYIIIA€TCs; TPU MAJIBIX - PEKUM ra30BOM
CETHU HE MEHSETCH.

ben mpoBeneH aHaiu3 BO3MOXKHOCTH HC-
MOJIb30BaHUS PA3IMYHBIX (DOPMYI B LIETISX BBI-
00opa BapHaHTOB, JAIOIINX HauboJee JOCTOBEP-
Hble pe3yibrarbl. llomyunna noaTBepKaeHUE
dbopmyna, npennoxennas JI.M. dactoBsiM, 1a-
0I11asi XOPOILUE Pe3y/bTaThl IPU MAJIbIX yTeU-
Kax ra3a, Kojia OHU IPAKTUYECKH HE BIUSIOT Ha
CJIIOKUBIIUMNCS 10 UX TOSBICHUS TUIPABIHYE-
CKHMM PEeXHM ra3onpoBoia U MPU CPEIHUX IO
BEJIMYMHE TOBPEKICHUAX B KOHIIE ra30IPOBO-
na. Jlns onpeneneHus yTeuKu ra3a mpH BbICO-
KOM M CpPEIHEM JaBJICHHSX MPHU OONBIIUX TO-
BPEXKICHUSX, KOTOPBIE 3HAYUTEIHHO U3MEHSIOT
THJpaBIMYECKUi pexuM, popmyna JL.M. Pa-
cToBa y/I00HA B MPUMEHEHUHU J1a)Ke B TIOJEBBIX
YCIIOBHSIX.

V, =330.107fP; M3/c;  V, = 1.2fPy M3/u.

Jlanee paccMarpuBaeTcs BIMSIHUE THApPAB-
JMYECKAX PEKUMOB Ha BEITMYNHY BBIOPOCOB H
YTEUEK ra3a ImpH IMOBPEkKJICHUH ra30IMPOBOIOB.

[Tony4yeHbl mbe3oMeTpUUECKHE TpapuKu
BBICOKOTO ¥ HHM3KOTO JIaBICHUH 3 MOBPEXKIICH-
HBIX M HETIOBPEKACHHBIX ra3onpoBonax. Jloka-
3aHO, YTO 00BEM BHIOPOCOB Ta3a B arMochepy
(V,) 3aBUCHT HE TOJBKO OT JIaBJICHUS Ta3a BHY-
TPH Ta30TIPOBOJIA B MECTE TIOBPEIKICHHS U TUIO-
IIaT1 OTBEPCTHS, HO M OT CIIOKUBIIIETOCS B 3TO
BpeMsI THIPABIMYECKOTO PEXKUMA.

MecTonono)KeHne — MOBPEXKIACHUS — Ta3o0-
npoBona onpenensercs koddduuuentom C,
MIPEICTABISIOINAM COO0 OTHOIIEHHUE JUTHHBI
y4acTKa ra3onpoBoja OT €ro Hayajua 0 MecTa-
HOBPEXKICHUs: L K pacueTHOM [IIMHE ra301po-
Boga Lp

Cl = lx/Lp.

[Inormane otBepcTust (CM?) HOBPEKACHHS
olLleHUBaeTcsl 0e3pa3MepHbIM KO3 (DUIIEHTOM
C2, npeacTapistomuM co00i OTHOIIEHUE TII0-
11311 OTBEpCTHs MOBpexIeHus foTB K mioma-
JIM TIOTIEPEYHOr0 ceueHus TpyOsl / Tp ,
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A Tak e pa3pabortaHa huzndecKkas MOJeIb
BBIOPOCOB M yTE€UEK Ta3a KOMIUIEKCHO YYHThI-
BaIOIIas BIMSHUE AaBICHUA U 00beMa BhIOpoca
rasa B 3aBUCHMOCTH OT YJQJIEHHOCTH> MECTa
MOBpEXJIeHUs Ta3onpoBoaa. CocTaBiIeHbI Ibe-
30MeTpHuecKrue rpaduku A Oe3aBapHitHOro
peKuMa TpU OTCYTCTBUH TIa30MoTpeOsIeHUs,
IIPU PACUETHOM Ta30MOTPEOICHUH U MPHU aBa-
PUUHBIX YCIIOBUAX Ul 9TUX ke ycioBui. [Io
KOTOPBIM MOYKHO BBISIBUTH OOBEMBI BHIOPOCOB
u yTedek rasa (puc.l).

Omnpenenenue 00bEMOB BBIOPOCOB Tasa
MPOBOAMUTCA Ul CIy4aeB PACIOJIOKEHUS I10-
BPEeXKICHUN B Hayalle, CEpEeANHE U B KOHLIE Tra-
3ompoBona, Onpenenenrne BEIOPOCOB 00bEMOB
ra3a M3 pasiMYHbIX 110 BEJIWYMHE OTBEPCTUH
MOBPEXJICHUI Ta30MPOBOJOB BBIMOJIHEHO IS
BBICOKOTO (CpEIHEro) MaBJICHHS, CO3/IAIOIIErO
HauboJiee OmacHbIe YCIOBHSI BO3HUKHOBEHUS
ABapUMHBIX CUTyallUd W Ui Tra30lpOBOJLOB
HU3KOTO JIaBJICHUSI.

Orcyrcrsue rasonoTpeinerns

Pacuerioe resonorpebnenue
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[To pesynbraram ucciaegoBaHUN COCTaBIIE-
HBI Tpa(UKH AJ151 BBICOKOTO (CPEIHEro)r HU3KO-
ro gasieHus (puc.2.).

IIpoBeneHo uccinenoBaHus IO OIpenee-
HUIO JIaBJICHUM Mepes OTBEPCTUSMHU IOBPEXK-
JICHUI Ta30MPOBOIOB U 00ObEMOB BBHIOPOCOB U
yreduek raza. OmpeneneHue oObEeMOB BBIOpPO-
COB Tra3a IPOBOAUTCA JJIS CIy4YaeB paclojo-
JKEHMsI TIOBPEXKJICHUI B Hayalle, CepeluHE U B
KOHIIEe TazompoBoaa. OmpezeneHa BbIOPOCOB
00bEMOB Tra3za M3 pa3IUYHBIX 10 BEJIUYHHE
OTBEPCTUN TOBPEKJICHUN Ta30IpOBOJOB BbI-
MOJIHEHO JIJIs1 BBICOKOTO (CPEIHEro) JaBeHUs,
co3JaroIero Haubosee OnacHbIe YCIOBUS BO3-
HUKHOBEHUSI aBAPUUHBIX CUTyallMH WIS ra30-
IIPOBOJIOB HU3KOro JaBieHusd. [lo pesynpraram
UCCIICIOBAaHUN COCTaBJICHBI Tpa(UKH AT BbI-
COKOTO (CpeHero)u HU3KOTO JaBieHus (puc.2).
Amnanu3 rpauk MOKa3bIBaeT, YTO JIOJS CTATH-
CTHYECKOTO JIaBJICHMS B IOTOKE T'a3a yMEHbIIA-
ercs. IlpakTuuecku Bech 00beM BbIOpOCa rasa
BBITEKAaET B OTBEpCTHE 0O€3 TUApaBINYECKOTO
COIIPOTUBIICHUS.

5. 3akuarodenmne. PaccMOTpeHBI BONPOCHI
3aBUCUMOCTEH aBapUIHOM OIACHOCTHU HKCILLY-
aTallud CUCTEM Tra30IpPOBOJOB OT MarepHuallb-
HbIX 3arpar. CrenaHa OLEHKa 3aBUCHUMOCTHU
MaTepHalbHbIX 3aTpaT Ha HKCIUTyaTallUi0 ra-
30IIPOBOJOB OT UX IOTEHLIMAIILHON aBApUUHOU
OIIACHOCTH B CUCTEME Ira30paclpeneIeHUs], YTO
SBIIAETCS OJHOM M3 CaMbIX aKTyaJbHBIX IPO-
OneM J171s1 BCEX ra30MpOBOIOB.

ABapuiiHasi OIACHOCTb J3KCILIyaTaluu ra-
30IIPOBO/IOB B LIEJIOM OLIEHUBAETCS 0ObEMOM
BO3MO)KHOTO BBIOpOCa ra3a B 3aBUCUMOCTH OT
LIEJIOT0 psifia YCJIOBUM: 1MaMeTpa U JJIUHbBI Ta-
30IIpOBOJ1a, JABJIEHUS B ra30IpOBOJE, pa3Mepa
CKBO3ZHOI'O OTBEPCTHUS B MOBPEXKJIEHHOM Ia30-
IIPOBOJIE, YAAJIEHHOCTH OT UCTOUYHUKA ITUTAHUS
ra3olnpoBoja U APyTUX YCIOBUH.

BbeIOpochl M yTeukH rasza MpenCTaBIsIOT
OIIACHOCTb IIPEXKJE BCErO 3a CUET BEIUYMHBI
o0beMa rasza WM, BepHee, CO31aBaeMOi ra3o-
BO3/1yIIHOW cMmecu. Haubomnee sBHO 3TO mpo-
HCXOOUT IPU HOBPEXKACHUAX HAJ3EMHBIX TI'a-
30IPOBOIOB, IJI€ BBIOPOCHI Ta3a MPOUCXOAST
HETMOCPEICTBEHHO B aTMOC(epy OKPYKAIOIIETo

BO3/lyXa U B OTJIMYUE OT MOA3EMHBIX I'a30IpO-
BOJIOB 3/IECh OTCYTCTBYET (PUIIBTpALIMs ra3a ye-
pe3 IPyHT U pacTeKaHHE €ro MO I'PYHTOBBIM
MIOKPBITHEM.
6. BeiBoabl. Pazpaborana u BBesieHa cucTe-
Ma y4eTa aBapuHHOCTU C HAYYHBIM IOAXOJIOM
K aHanu3y HMHQOpMAlMU IO MPOHCXOIAIINM
aBapusM M HECYACTHBIM CIy4asM U OLIEHKOU
ypoBHsI oOecrieueHusi Oe3omacHocTH. Mcxoms
U3 aHalu3a 001l aBapUifHOCTH B Fa30BOM XO-
3SHCTBE, CIEIyeT, YTO Ha/J3eMHbIE ra30MpoBO-
Ibl SIBJISIFOTCS. OJIHUM U3 OCHOBHBIX OOBEKTOB,
CO3JAIOIIMX PEAbHYIO0 ONACHOCTh, BHIOPOCOB
U yTEYEeK rasza B armocdepy.
Pa3zpaborana Moaenb BHIOB MOBPEKICHHIA
U TIPEJIOKEH KPUTEPUI BEITMYMHBI TOBPEX/Ie-
HUS ra30MpoBO/a, KOTOPbI BEIpaXKaeT B COBO-
KyIHOCTH BCE BH/IbI TOBPEXKJICHUI ra301poBo-
Jla KaK OTHOIICHHWE FeOMEeTPUYECKON IUIOIaan
MOBPEXJICHHS K IUIOIIAAN MOIEPEYHOro ceve-
Hus TpyObl. Takxke mpemiokeHa OICHKa pas-
Mepa MOBPEKICHU. TakoW MOAX0A I103BOJISET
C/IeNaTh CIEAYIOUINE BBIBOJbI: IPH MAKCUMAaJIb-
HO BO3MOXHBIX M OOJBIIUX IOBPEKICHUIX
MOJTHOCTBIO MPEKPAIIAETCs ra30CHAOKEHUE T10-
Tpeburensam. [Ipu cpenHuX MOBpexACHUSIX pe-
KHUM Ta30CHAOKEHUS yXY/IIACTCsl, IPU MaJbIX
- PEKUM ra30BOM CETH HE MEHAETCA.
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