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CUHXPOHHOCTH U IUKJIUYHOCTH KOJIEBAHUM CTOKA
MAJIBIX HU3KOT'OPHBIX PEK B 'NAPOJIOI'MYECKHUX PAMOHAX

AHHOTANUSA. B pabome npusedensi pe3yibmamsi onpedenenus CUHXPOHHOCIU U YUKTUYHOCTU
KONeOaHUull CMOKA HA MAnbIX HUBKOZOPHLIX peKax Y30ekucmaua, pacnonodcenHvix 6Hympu
euoponozuveckux paionos. Hccireoosanue cunxpoHHocmu KoieOanuii CMoKa 6blNOJIHEHO O8YMs
cnocobamu. 1) nocmpoenuem coemMeweHHbIX 2paguros Koiedanuil pacxoo0os 800bl U 2) HOCMPOEHUEeM
Koppenayuonnvix mampuy. Onpeodenenue YUKIUYHOCIU KONeOAHUll CMOKA BbINOJIHEHO NymeM
nocmpoenusi epaghukos pasHOCMHLIX UHMESPATbHBIX Kpueblx. Hccnedoeanus GblnoaHensl Ons cemu
2UOPONI02UYECKUX PaLioH08 Ha meppumopuu Y3oexucmana. H3yuenue CunxpoHHOCMU KO1e6anuii Cmoxka
npeocmasisem U HAYYHblll UHMEPeC, U 6ANCHO Ol peuwleHUs NPAKMU4ecKux 3a0ay 2uopoioSUl.
Pesynomamul oyenku cuHXpoHHOCMU CHMOKA He0OX00UMbl Ol paciémos 600000ecne4eHHOCmU npu
NPOEKMUPOBAHUU PASTUYHBIX 00BLEKMOE IKOHOMUKU U PAYUOHANUZAYUU 8000NONb306AHUS 8 YCOBUAX
yarcecmouaoue2ocs oepuyuma 0OHbIX pecypcos.

KaroueBbie clioBa: pacxodvl 600bi, 2UOPONIOSUYECKULl DPAUOH, CO8MeujeHHble 2paguxu
KONe6anull Cmoka, KOppersyuoHHble Mampuybl, CUHXPOHHOCMb KOIeDOaHull cmoKd, UHmMezpaibHble
Kpugble, YUuKIuyHOCMb.
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SYNCHRONICITY AND CYCLICITY OF FLOW VIBRATIONS
SMALL LOW MOUNTAIN RIVERS IN HYDROLOGICAL AREAS

Abstract. The paper presents the results of determining the synchronicity and cyclicity of runoff
fluctuations on small low-mountain rivers of Uzbekistan located within hydrological regions. The study
of the synchronicity of runoff fluctuations was carried out in two ways: 1) construction of combined
graphs of fluctuations in water flow rates and 2) construction of correlation matrices. Determination of
the cyclicity of runoff fluctuations is carried out by plotting the graphs of the differential integral curves.
The studies were carried out for seven hydrological regions on the territory of Uzbekistan. The study of
the synchronicity of runoff fluctuations is of both scientific interest and is important for solving practical
problems of hydrology. The results of assessing the runoff synchronism are necessary for calculating
water availability in the design of various economic facilities and rationalizing water use in the face of
a growing water shortage.

Key words: water discharge, hydrological area, combined graphs of runoff fluctuations,
correlation matrices, synchronicity of runoff fluctuations, integral curves, cyclicity.

BBenenne u nocraHoBka 3aja4u. [ MOJy4YeHUsT JOCTOBEPHBIX THAPOIOIMYECKHX
XapaKTepUCTHK, (AKTHUECKUE JIaHHBIE TIPOBEPSIOTCS Ha pPENpe3eHTATHBHOCTh pAfa,
CUHXPOHHOCTH KOJIEOaHUH CTOKA PeK BHYTPHU THAPOJIOTMYECKUX PaHOHOB U HAJTMUUE IUKIIOB B
KOoJIeOAHUN BOJHOCTH HCCIeAyeMbIX pek. Kak H3BecTHO HccienoBaHHE€ CHHXPOHHOCTHU
KOJICOAHUH CTOKA MOXKHO BBINOJIHUTH ABYMS CIIOCOOAMH: a) HMOCTPOCHHEM COBMELICHHBIX
rpadukoB KojaebaHUN pacXxo 0B BOJbI U 0) MOCTPOECHUEM KOPPESIMOHHBIX MaTpull. B pabore
HaMM NPUMEHEHBI 00a crocoba. OmnpeneneHne MUKINYHOCTA KoJeOaHUi CTOKa BBITOJIHEHO
MyTEM ITOCTPOCHUS TPa(PUKOB Pa3HOCTHBIX MHTEIPATEHBIX KPUBBIX.
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HN3yuennocth npodiembl. Kak nzBectHo [14], n3ydeHre CHHXpPOHHOCTH KOJI€OaHMMA
CTOKa MPEJCTaBISCT W HAYYHBI WMHTEPEC, U BAXKHO JUISl PEIICHHUs] MPaKTUYECKUX 3ajad
ruposiorud. Pe3ynbTaThl OIIGHKHM CHHXPOHHOCTH CTOKa HEOOXOIMMBI JJisi pacuéroB
BOJIOOOECIICYEHHOCTH TMpPH MNPOCKTHUPOBAHUH  PA3IMYHBIX OOBEKTOB HSKOHOMHUKH U
palrroHaIn3aIi BOJOIO0Ib30BaHUs. Bonpocamu CHHXpOHHOCTH KojieOaHuit ctoka B CpenHeit
Azuu B paznuunoe Bpemst 3anumanuch JI.LK. laBeinos [7], B.T. Kupcra [8], B.JI. Hlynbi [15]
u JIp.

Henap u 3agaum padorbl. OCHOBHAs Lieib CTaThU — OIPENEICHUE CUHXPOHHOCTH U
HUKIUYHOCTH KOJeOaHWH CTOKa Ha MalblX HHU3KOTOPHBIX peKkax Y30ekucraHa s
3 (PEKTUBHOTO HUCIOIB30BAHUS MECTHBIX BOJHBIX DPECYpCOB BHYTPU T'HIPOTOTHMYECKHX
parioHOB.

MaTtepuanbl 4 MeTObI. [1J1s1 BBIOJTHEHUS pacue€TOB OBUIM MCIIOIb30BaHbI MATEPUAITBI
CUCTEeMAaTUYECKUX THAPOJOTHYECKUX HabmoJeHuil Ha moctax Yaruapomera. [lpu pemenun
MIOCTABJIICEHHBIX 3a7ad OBLIM HCIOJBb30BaHBl COBPEMEHHBIE METOABI THIPOJIOTMYECKHX
pacueTtoB. B paboTre MmUPOKO MCHOIB30BaHBI METONBI Treorpaduieckoro 0000IIeHNUS,
KapTorpauuecKkux UCCIeA0BaHUN U MATEMATUYECKON CTaTUCTHUKHU.

PesyabTaTrsl U ux o0cy:xkaenusi. C 1eIbl0 OIEHKH CHHXPOHHOCTH MHOTOJETHHX
KOJICOAHWH BOJHOCTM B TPYIINaxX MaJbIX HU3KOTOPHBIX PEK MOXXHO BOCIOJIB30BATHCS
MOCTPOCHUEM COBMEIICHHBIX I'paUKOB KOJIEOAHUN CpPEIHUX TOJIOBBIX PACXOJOB BOJBI WIIH
paccuMTaTh KOPpENAIMOHHbIE Marpuibl. Hamu ObUIM BBINOJHEHBI pPacdeTsl 1O 000UM
BapuaHTaM. [[si ceMHu THapoJoruyeckux paiioHoB: OacceitH p. Cypxannmapbu, O6acceiH p.
Kamkanapbu, paiion xpedtoB Kaparene m YaxpuikansH, 3amajgHas yacTb OacceliHa p.
3epasiian, ceBepHble CKIOHBI Typkectanckoro xpedbra u Hypara, Gacceitn p. AxaHrapaH u
Oacceitn p. Ynpunk ObLUTH MOCTPOSHBI COBMEUICHHBIE Tpa(uKH KOJICOAaHUH CPETHUX T'OJOBBIX
pPacxo/ioB BOJBI.

Heo0xonuMo OTMETHTH, YTO B HMCCIEAYEMBIX THIPOJIOTMYECKHX pailoHaX HMMEIOCh
pasHoe koaudecTBo nmocTtos [14]. Bce onu npuBenens B Tabnuie 1. Ha pucynke 1, B kauecTBe
npuMepa, IPUBEICHbl COBMELIEHHbIE TIpaduKu KojJeOaHUH pPACXOJOB BOJBI IO TPEM
THJIpOJIOTUYecKUM pailoHam: OacceiitH p. Cypxanngapeu, paiioH xpedroB Kaparene u
YakpuikaisiH 1 3anajHasi 4acTh 0acceifHa p. 3epaBIliaH.
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Paiton Kapatene u Yakblikaisa
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Puc. 1. CoBmenentble rpaduku KoJae0aHuii pacxoa0B BOAbI

B runponorudeckux pacuyérax CBS3b CUUTAIOT JOCTATOYHO HAAEKHOM IMPH 3HAYEHHSIX
kodduurenta koppemsnun > 0,70. KoppensunonHnsle MaTpuIbl 171 BceX 32 MccielyeMbIX
(13

MaJIbIX HU3KOTOPHBIX PEK, CTPYNIUPOBAHHBIX 110 pailoHaM, MpuBeAeHbI B Ta0.1. 3Hak “ — “ B
Tabauie 0003HayaeT OTCYTCTBUE MapauleIbHBIX EPHOI0B HAOMIOCHUS Ha MTOCTaX.

Tabnuna 1
KoppensiironHble MaTPUIIBI TOJ0BOTO CTOKA MaJIbIX HU3KOTOPHBIX PEK

1. bacceitn p. Cypxangapbu

Pexu 1 2 3 4 5

1. 'ynno6 1,000 | 0,935 | 0,633 | 0,715 0,821
2. lllapryHp 1,000 | 0,598 | 0,224 | 0,724
3. I'ypydaTtema 1,000 | 0,140 | 0,436
4. Akcy 1,000 | 0,240
5. XanrapaHcaii 1,000
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2. bacceitn p. Kamkamapsu

Pexu 1 2

1. 'ynpaapa 1,000 | 0,580

2. Jlgnarap 1,000

3. Paifon xpe6toB Kaparere n YakplikansH

Pexn 1 2 3 4 5
1. Vpryr 1,000 | 0,922 - 0,820 | 0,753
2. AMaHKyTaH 1,000 | 0,458 0,720 | 0,370
3. Araiblk 1,000 0,419 -

4. Cazarau 1,000 | 0,737
5. Terepman 1,000
4. 3anan Gaccetina p. 3epaBiian

Pexu 1 2 3
1. Axremnacai 1,000 | 0,832 -
2. Kapaarau 1,000 | 0,866
3. Maiigan 1,000

5. Cesepnnle ckionbl Typkecranckoro xpedta u Hypara

Pexu 1 2

1. TanpapayT 1,000 | 0,726

2. Mamxkepym 1,000

6. bacceiin p. Axadrapax

Peku 1 2 3 4 5 6 7
1. Ke3butya 1,000 | 0,974 | 0,723 | 0,883 | 0,971 | 0,753 | 0,735
2. Yernlkcaii 1,000 - 0,984 | 0,990 - 0,856
3. JLxubnan 1,000 - 0,698 | 0,714
4. Hayrapsan-4,5 1,000 | 0,947 - 0,966
5. Hayrapzan-Typk 1,000 - 0,773
6. AOmxka3 1,000 | 0,747
7. lllayras 1,000

7. bacceitn p. Ynpuuk

Peku 1 2 3 4 5 6 7 8 9

1. Slarukypran 1,000 | 0,666 | 0,852 | 0,783 | 0,744 | 0,671 | 0,733 | 0,961 | 0,810
2. HayBanucaii 1,000 | 0,550 | 0,908 | 0,681 | 0,852 | 0,717 | 0,864 | 0,765
3. Yumran 1,000 | 0,825 | 0,762 | 0,659 | 0,650 | 0,956 | 0,826
4. KapaHkyJib 1,000 | 0,176 | 0,921 - 0,702 | 0,806
5. lanbBacai 1,000 | 0,713 ] 0,796 | 0,796 | 0,713
6. AkTaricait 1,000 | 0,848 | 0,749 | 0,805
7. [Mapkenr - 2 1,000 - -

8. ANITBIHOEIB 1,000 | 0,896
9. [TapkeHT 1,000

W3 nonyyeHHBIX COBMEUIEHHBIX TpaduKOB M MaTPUIl MOXHO CJeNaTh BBIBOJ O
MPAKTUYECKOW CHHXPOHHOCTH XOJa KOJIeOaHWI CpeTHUX TOJOBBIX PACXOJIOB BOJBI BO BCEX
rpynmax pek Oacceiina p. Ceipmapeu. VckimodeHwe cocTaBisaiOT peku Hayamucaid,
Auruxkypran u Yumran B Oacceiine p. Uupuuk. OOBSACHEHHEM 3TOMY MOXET IMOCIYXHUTb
HEKOTOPOE OTJIMYME B DKCIO3UIIMHM BOJOCOOPOB, TaK KaK C PEKaMH, UMEIOITUMHU OJIH3KYIO
AKCIMO3UINIO0, KO3PPUITMEHTHI KOppensauu y HuX npessimaiot 0,70.
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B Gacceiine p. AMynapbu CHHXPOHHOCTb KOJIEOaHU CPETHUX T'OI0OBBIX PACXOIOB BOIBI
HaOJII01aeTCsl Ha PeKax, OTHOCSIIMXCA K IpyMIe 3amajHoil yactu OacceitHa p. 3epaBiiaH. B
OCTaJIbHBIX I'PYyMNIax UMEIOTCS PeKH, BblNajaromue u3 oduero pajga. B rpynne pex Oacceiina
p. Cypxanmapeu 310 ['ypydarsma um Axcy. B Oacceitne p. Kamxamapsu ko3dduiment
KOppeJSIuA MeXIy 2 MalbiMu pekamu paBeH 0,58. B rpynme pek paiiona xpedtoB Kaparerne
1 YakpUIKaJISH BBIACISAIOTCS peKu AMaHKyTaH U Araiblk. OOBSCHEHHEM 3TOMY MOTYT OBITh
OTJIMYUS B JIUTOJOTHYECKOM CTPOCHMM OaccelHOB, pa3jiMyHas SKCHO3MLHUS BOXOCOOPOB, a
TaK)K€ BO3MOYKHOE HECOBIIAJIEHUE IPAHUL] TIOBEPXHOCTHOTO U MOA3EMHOTO BOJOPA3/AEIOB, HE
YUTEHHBIE BOJ03a00PbI B MaJIbIX HACEJICHHBIX TYHKTaX.

Pan rugponoruueckux JaHHBIX OLEHUBAIOT Ha PENPE3CHTATUBHOCTb, OIpEAess
HaJINYME B HEM MHOT'OBO/IHBIX U MaJIOBOJHBIX JIET M IPYNITUPOBOK TaKUX JIeT (UUKIIOB). L{nKiIbI
BOJHOCTH MOXHO YCTaHOBUTb IO DPAa3HOCTHBIM HHTErpanbHbIM KpuBbIM [7, 15]. Ilpu
IIOCTPOCHUM 3TUX KPHUBBIX CTOK yAOOHEE BbIpaXkaTb B MOAYJBHBIX Kod(pduimenrtax. s
COITOCTABJICHUsI MHOTOJIETHUX KOJICOAHUH CTOKA 10 TEPPUTOPUU OPAMHATHI KPUBBIX OOBIYHO
HOpManu3yroT 1o C V, UCIOJIB3Yys CIIELYIOIIEee COOTHOILEHUE:

Y i-1)/Cv

Ecnu pasnocts Y (K 2 — 1) - Y (K 1 — 1) menbIie "y, To nepuog T2 — T1 Oyner
MaJIOBOJIHBIM, a €CJIH OOJbIIIE — TO MHOTOBOJIHBIM. [Ipy pa3HOCTH, paBHOU HYIIO, MEPHO
MO>KHO MPUHATH 32 pacuéTHbIi. CoBMelIeHHbIE TPadUKH PA3HOCTHBIX HMHTEIPATbHBIX KPUBBIX
OBLTM TIOCTPOCHBI I KakIou u3 7 rpymnn pek. COBMENICHHBIC Pa3HOCTHBIE WHTETPAIbHBIC
KPHBBIC JIJIsl OT/ICIBHBIX TPYII B KAUECTBE IPUMEpPA IPUBEICHBI Ha pUCYHKaX 2-5.
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N0 MaJBIM pekam 6acceiina p. Kamkanapbn
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Puc. 4. CoBMmenieHHbIe Pa3HOCTHbIE HHTErPaJIbHbIE KPUBBIE
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Puc. 5. CoBMenieHHbIe Pa3HOCTHbIE HHTErPAJIbHbIE KPUBBIE
no MajbIM pekaM Typkecranckoro xpeoTa u xpedora Hypara

AHanu3 rpaguKoB MOKa3bIBAET, YTO B OOJIBIIMHCTBE TPYIII PEK MEPUOJIbI MATOBOIbS
npuxonarcs B cpenHeM Ha roasl ¢ 1970 mo 1991, a muoroBomes — ¢ 1992 mo 2007.
EcTtecTBeHHO, BHYTpU O3TUX NEPUOJOB HMMEIOTCS OTPE3KM BPEMEHU, KOTJa IPOUCXOIST
HE3HAYUTENIbHbIE, KPAaTKOBPEMEHHbIE H3MEHEHHs BOAHOCTH peK. IIpu KopoTkux psnmax
HAOJII0/IEHUI YJIOBUTH MEPHOJbl MaJIOBOJ/IbSI MHOTOBO/IbSI CII0’KHO, TaK OHU 3aByaJIMPOBAHBI
KOPOTKOIIEPUOIHBIMU KOJIEOAHUSIMH CTOKA.

BbiBoabl. B 3akiitoueHN MOXKHO CAENaTh CIEAYIONINE BHIBOIBI:

- pe3yiabTaThl MCCIEIOBAHUS METOAAMU MOCTPOCHHMSI COBMEILIEHHBIX TI'pauKOB
Kojie0aHUM CpeAHMX TOJOBBIX PACXOJOB BOJBI MajiblX HHU3KOTOPHBIX PEK Y30eKucTaHa U
pacueTa napHON KOPpENALMHA MEXAY HUMU BHYTPU I'MAPOJIOTHYECKUX PAalOHOB YCTaHOBJIEHO,
YTO OHH, B 0OJIbILIEH YaCTH, CHHXPOHHBI,

- B OOJIBLIMHCTBE TPYII PEK MEPHUOAbl MATOBOJIbS MPUXOAATCS B CPEJHEM Ha TOJBI C
1970 mo 1991, a mHOTOBOABSA — ¢ 1992 110 2007. ECcTECTBEHHO, BHYTPH 3TUX IIEPUOJ0B UMEIOTCS
OTPE3KM BPEMEHHU, KOIJa NPOMCXOAAT HE3HAYUTENIbHbIE, KPAaTKOBPEMEHHBIE W3MEHEHUS
BOJIHOCTH PEK.
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