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Summary: The article describes the method of determination of the reliability of acting col-
lector-drainage networks. On the basis of the research, conducted using mathematical statistics and
theory of relativity, the reliability of the collector - drainage network installed in the Salyan Steppe
of Azerbaijan is ascertained. At the moment, the reliability of the collector-drainage collector is
0,58; the elements vary from 0,80 and 0,88. That is why operating collector-drainage networks can
not fulfill their functions, including the salinity control of irrigated lands. As a result of this, lands
are exposed to repeated salinization and waterlogging. Consequently, it is required to reinstall the
collector-drainage networks and replace them by more contemporary systems.

bonee 80 % cenbCcKOXO03MCTBEHHOW MPOIYKIMKA B A3epOaiikaHe MPOU3BOIUTCS HA OpO-
[IaeMBIX 3eMJISIX, 00IIas TUIOaab KOTOPHIX cocTaBisieT 1,46 Thic. ra. J{ms 60pbObI ¢ 3aconeHHEM
opomIaeMbIX 3eMelib Ha Tuiomaau 607 ThIC. ra MOCTPOEHBI KOJIIIEKTOPHO-APEHAXKHBIE CETH, OTKPHI-
toro u 3akpsiToro tuna [1]. [To nanueiM HITO ruaporexnuku u mMenuopanuu Asepbaiimxana, 1n-
CTUTYTa IOYBOBEJIEHUS U arpoxuMun HanuonanbHOM akagemMuu Hayk AsepOaiimkana u Komurera
3emyieycTpoiicTBa U Kaprorpadum AszepOaiimxana, 1,11 MiH ra opomaembix 3eMelb B TOH WIH
MHOHM CTENEeHM MOJBEPKEHbI 3aCOJEHUI0 U OocosioHLeBaHuto [1, 2]. B pe3ynprare 3TOr0 ypoxkai-
HOCTb CEJIbCKOXO3AMCTBEHHBIX KYJBTYp CHIJKaJdach B 3HAUMTEIbHOU creneHu. Hampumep; daxtu-
YecKasi ypoKaitHOCTh KYJIBTYD, BBIPAIIIEHHBIX Ha 3aCOJICHHBIX 3eMJISIX, B 2—3 pa3a MEHbIIIE 110 CpaB-
HEHUIO ¢ He3acoleHHbIMU. [lomoOHas kapTHHA HaOMIOAaeTCss Ha 3€MIISIX, OXBAYEHHBIX KOJUIEKTOP-
Ho-apeHaxHoU ceThio (K/C), moaToMy BOIPOC yCTAHOBJICHHUS U OLICHKH HAJEKHOCTU JICHCTBYIO-
mx KJIC ¢ nienpro nanpbHEeHIero NoBbIeHHs UX 3PPEKTUBHOCTH SBIIICTCS BEChbMa aKTyalTbHBIM.

CornacHo TeopuH HAJIEKHOCTH JJI YCTAHOBJICHUS U OLICHKU HAJEKHOCTH CHUCTEM HIIU CO-
Opy>KeHUH TpeOyeTcs moyiHas MHPOpMaIKsl U 3HAHUS. O KOHCTPYKIUH, IPUHLIUIIE pabOThI, YCIOBU-
SIX W TpaBUJIaX MX JKcIuTyaTanuu. llociie 4ero ycTtaHaBIMBAIOTCS OCHOBHBIE W BTOPOCTEIICHHBIC
3JIEMEHTHI, B3aUMOBJIUSIHUE U B3aUMOJCICTBUE ITUX JIEMEHTOB, a TAaK)K€ MPUUYMHBI UX OTKA3a U €T0
MOCNEeACTBHS. B 3aBUCUMOCTH OT MPHUHIINIA PAOOTHI CHCTEMBI WJIH COOPYKEHHS COCTABJISIONINE MX
3JIEMEHTBI MOT'YT OBITh MPUHSATHI B OT/IEIBHOCTH KaK «CUCTEMa», TaK U «3JIEMEHT».

KonnexropHo-apeHaxkHas CeTh, IOCTPOEHHAsI Ha OPOILIAEMbIX 3€MJISIX, COCTOUT U3 MOCIIE0-
BaTEJIbHO COEIMHEHHBIX MEXAY COOOM MEepBUYHBIX JPEH, coOuparens, Kouaekropa u Bogoema. Co-
rracHo npunnuiy padotsl KJIC Tpu snemeHTa, BXOASIIKME B CETh (COOMpaTeb, KOJUIEKTOP U BOJIO-
€M), MOTYT OBITh IPUHSATHI B KAYECTBE OCHOBHBIX, a IICPBUYHBIC APEHBI — BTOPOCTEIICHHBIX JIEMEH-
TOB U B TO )K€ BpPEeMsI KaKk «cucTeMa». J[e710 B TOM, 4TO BOJOeM oOecreuyuBaeT paboTy KOIIEKTOPY,
KOJUIEKTOp — coOuparento, a cooupaTesib — NepBUYHBIM ApeHaM. [locnennue ciyxar uisl perysiu-
pOBaHUs YPOBHS TPYHTOBBIX BOJ U CO3/IaHMS COJIEBOTO, BO3AYIIHOTO, TEMIIEPATYPHOTO U MHIIIEBO-
ro pexxuMoB mouB. CreayeT OTMETUTh, UTO I 0€30TKa3HON pabOThl MEPBUYHBIX JAPEH THAPABIH-
YecKui pacueT coOuparessi IPOU3BOIUTCS MO CTOKY NMEPBUYHBIX JAPEH, a KOJJIEKTOpa — MO CTOKY
cobupareneii. Pacyer BomoeMa HE MPOU3BOIUTCS, TaK Kak ero (yHKIUS 3aKI0YacTCS B IpHUEME
COpPOCHBIX BOJI, CTEKAIOIIUX 110 KOJIEKTOPY .

W3 uznoxkeHHoro BUIHO, 4TO OCHOBHBIE AneMeHThl KJIC mpusBaHbl oOecnieunBath 0€30T-
Ka3HYI0 pabOTy BTOPOCTEIICHHBIX JIEMEHTOB. [IpM OTKa3e OIHOTO W3 OCHOBHBIX AJIEMEHTOB Ipe-
Kpalaercss paboTa MepBUYHBIX IpeH. be3neicTBUe WX MPUBOIUT K MOABEMY YPOBHS TPYHTOBBIX
BOJI, BTOPUYHOMY 3aCOJICHUIO 3€MeJb U B KOHEYHOM CUETE K MaJICHUIO TUIOJOPOIMS TIOUB.
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st ycranosnenust HanesxkHoctu KJIC cnemyer BBIOpaTh OCHOBHOW TOKa3aTellb, XapaKTepH-
3yIOLIMHA UX 0e30TKa3HyI0 paboTy. Takoil mokas3arenb — APeHaKHbBIM CTOK WM PACXOJ BOJIbI, KOTOPBIH
(dbopMupyeTcs 3a CHeT JEHCTBYIOIIETO HANlopa HaJI APEHON U Pa3HOCTHIO MEXy YPOBHEM BOJIBI B Iiepe-
CEUYEHUSIX JpeHBl ¢ coOupareneM, coOuparesns — ¢ KOJUIEKTOPOM U KoJuleKTopa — ¢ BogoémoM. Ha pu-
CyHKe 1 cxeMaTH4yecky MoKa3zaHa MOC/IEA0BaTENbHOCTh COEMHEHHS NIEMEHTOB, cocTaBisttomx K/IC.
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Puc. 1. Cxema coenunenus 3jiemenToB KJIC
1 — mepBUYHBIC APEHBI; 2 — cOOUpATENb; 3 — KOJUIEKTOP; 4 — BomoeM; H — pabouwnii Hanop Mexay ApeHaMH;
hy, hy, h3 — cooTBeTCTBEHHO pa3HOCTH YPOBHEH BOIBI B TIEPECEUCHUAX DIIEMEHTOB

[IpuHIUN coeMHEHUS HJIEMEHTOB TO3BOJIIET COCTABUTH OJIOK-CXEMY, MPEJICTABICHHYIO Ha
PHUCYHKeE 2.

P,
P, P, P, D-1 P,
ST > K > SY > D2
P,
D-n P,

Puc. 2. Bjok-cxeMa pacrnoJiokeHusl IPU3HAKOB HAAe:KHOCTH

CoracHo 0JIOK-cxeMe OOIIyI0 MOICITh HaJIeKHOCTH MOKHO TIPEICTaBUTh B BUE [3]:

m n
P=[] P |1-T]C-P)]. (1)
k=1 i=1
r7ie M — KOJUYECTBO MPU3HAKOB; k — HOMepa MPU3HAKOB MEPBOro Mopsaka; Py — BeposTHOCTH Ha-
JICKHOCTH OCHOBHBIX DJIEMEHTOB; P; — BEpOSTHOCTh HAJIEKHOCTH BTOPOCTETICHHBIX 3JIEMEHTOB; N —
HOMEpa Npu3HaKa BTOPOTo MOPSIKA.
BeposTHOCTh HaZC)KHOCTH OJTHOMMEHHBIX JIEMEHTOB OMPEIESETCS ¢ TTIOMOIIBI0O HHTETpasia Be-
positHOCTH [4]:
Pk,i = cD(tmax) - cD(tmin); (2)
‘xmax _x0 xmin _XO
thax = ——— thin= ——,
o o
T/I€ Xmin, Xmak — BEPXHSS M HWDKHSSI TPAHUIIBI BEIOPAHHOTO Psijia MPHU3HAKOB (MTOKa3aTenen); X, —
CpeIHee 3HaueHWe MoKa3aTess WM MaTeMaTHIYeCKOe OKHMIaHUe TIPU3HAKa; G — CPeJHEKBaApaTHye-
CKO€ OTKJIOHCHHUE.
CoryiacHO 001Iel MO HAJIeKHOCTH M OJIOK-CXEME PaCIOJIOKCHHS TPU3HAKOB HAJIEK-
Hocth KJIC Oynet Bbrunciena mno gopmyie:

P=P;-P2-P; [1 - (1 —Py)’] 3)
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rae Py, P, u P3 — BeposSITHOCTh HaJe)KHOCTH pabOTHI BOJIOEMA, KOJJICKTOpa U cobuparens; Py — Be-
POATHOCTH HAJIC)KHOCTH padOThI MEPBUYHBIX JIPCH.

Jlyis omipeiesieHusT BEJIMYUH, BXOAAIUX B (hopMyity (3), UCTIOIB30BaHBI KOHKPETHBIE OIBIT-
HbIE JaHHbIE, MOJyYCHHbIC B PE3yJbTaTe HCCIEAOBAHHUM, MpoBeACHHBIX B CalbiHCKON CTemnu.
OnbITHBIC JAHHBIE MOJBEPTraIM CTATUCTUYECKOW 00pabOTKEe M MO KKIOMY psIy MPU3HAKOB yCTa-
HABJIUBAIH aPTYMEHTHI tmin U tmax UHTETpanibHOM GyHKIMU D(t). [To cnenumanbHoil Tabmune [5] yc-
TAaHOBJICHO 3HAa4YCHHE MHTETpanbHON (QyHKIMH D(t) W BBHUKCIEHA BEPOSTHOCTh HAICKHOCTH dJie-
MeHTOB 10 dopmyiie (2), 3atrem HagexxHocTh KJIC — o 3aBucumoctu (3).

KJIC, pacnonoxenHasi B CaJIbsSHCKOM CTEMH, COJACPKHUT OTKPBITYI0 OOBEAMHEHHYIO JIpe-
HAXXHYIO CETh, COCTOSAIIYIO U3 HEHTPAIHLHOTO KOJIEKTOPa, COOMUpATEeNsl U MEPBUYHBIX APEH C MEX-
npenHbiM pacctossHueM ot 200 no 800 m. LlenTpanpHelii KouiekTop BrajgaeT B ['maBHblii MyraHo-
Munsckuii komiektop (I'MMK). ITostomy B kauectBe Bogoema npuHsaT ['MMK. IlepBuunbie oT-
KpbIThIe Apenbl rmyounoi 3-3,5 m [I-11 u [I-12 BnagatoT B oTKpbITHIA cobuparens AC-2. B nepe-
CEUYEHUSX (B YCTHEBBIX YACTSX) 3JIEMEHTOB YCTAHOBWIN U3MEpUTEIbHbIE peiku U 15-20 uuncna Ka-
JKJIOTO MecsIa TPOBOININ HAOIIOACHHS 32 MIOABEMOM U CITaJIOM YPOBHS BOBI. MEXTy OTKPBHITHIMH
npenamu JI-11 u JI-12 3anosxeHbl HaOMI0AaTENbHBIE CKBAKUHBI U TIO HUM YCTAHOBIIGHO W3MEHEHHE
Haropa B CpeJHEH 4acTu MEXIy ApeHamu. Pa3HOCTh MEXIy YpPOBHSIMH BOJIbI B 3JIEMEHTAX OTCYH-
ThIBaJach OT HYJIEBOTO MOKa3aHWs M3MEPUTENIbHOU peliku. [laneHne ypoBHSA BOABI OT MOKAa3aHMS
«0» peliki IPUHATO CO 3HAKOM «+», a MMOABEM — CO 3HAKOM «—» C YUYE€TOM TOT0, YTO MPHU MOIBEME
ypoBHS BoAbI OT «0» mpoucxoaut moanop. Pabounii Hamop Haa JpeHaMU PAacCYUTaH IO Pa3HOCTH
riryOuHbI 3anoxenus ape (hg) u ypoBHs rpyHTOBEIX BOJ (hg) o 3aBucumocti H = hy — h,.

Pesynbrarel HabmoaeHmit, nposeneHHbIX B 2010 1., oTpaxens! B Tabmune 1. [To gaxtuue-
CKHM JIJaHHBIM OIPEICNICHO CpeHEee 3HAUCHUE MPU3HAKOB, T.€. Pa3HOCTh MEXKY YPOBHSIMHU BOJIbI B
JJMeMeHTax U pabodrM HAMoOpOM HaJ ApeHamH [6]:

Xo = 1 Z_;,xi : 4)

n

rae X; = h; 1 Xj = Hj — COOTBETCTBEHHO 3HaYE€HHE PA3HOCTH MEXKy YPOBHSMHM BOJIbI B DJIEMEHTAX U
JEHCTBYIOIIMM HAIlOPOM HaJl JPEHAMH; N — KOJIMYECTBO YUCEIN B PALIY.

Tabauya 1
Pa3HocTh ypoBHeii, pa0o4uii HAaOp U UCXOJHbIE CTATUCTHYECKHE JaHHbIE, M

Me-

csIL Bomoem-komiektop Konnekrop-cobupareins Cobuparenb-apeHbl Hpenbl

W1

psn
n | h | hehy | (h-h)® | b | horhy | (h-hg) | hs | hs-hg | (h-hg)® | H | H-Ho | (H-Ho)’
1 2,60 | 2,07 4,28 0,25 | 0,19 0,04 0,29 | 0,17 0,03 0,22 | -1,07 1,14
2 | 2,55 | 2,02 4,08 0,30 | 0,24 0,06 0,30 | 0,18 0,03 0,45 0,71 0,71
3 1,20 | 0,67 0,45 0,22 | 0,16 0,03 0,21 0,09 0,01 0,50 | 0,62 0,62
4 |-0,80 | -1,33 1,77 0,15 | 0,09 0,01 0,15 0,04 0 1,80 | 0,26 0,26
5 | -1,12 | -1,65 2,72 -0,04 | -0,10 0,01 0,05 | 0,07 0 2,50 1,46 1,46
6 |-1,35| -1,88 3,53 -0,15 | -0,21 0,04 0 -0,12 0,01 290 | 2,59 2,59
7 -1,06 | -1,59 1,28 -0,13 | -0,19 0,03 0,05 -0,07 0,01 1,70 0,17 0,17
8 |-0,60 | -1,13 1,28 -0,13 | -0,19 0,03 0,05 | -0,07 0,01 1,70 | 0.17 0,17
9 | -0,08 | -0,61 0,37 -0,07 | -0,13 0,02 0,07 | -0,05 0 1,40 | 0,01 0,01
10 | 1,50 | 1,03 1,06 0,13 | 0,07 0 0,10 | -0,02 0 1,10 | 0.04 0,04
11 | 2,10 | 1,57 2,46 0,10 | 0,04 0 0.12 0 0 040 | 0,79 0,79
12 | 1,44 | 091 0,83 0,15 | 0,09 0,01 0,18 | 0,06 0 0,35 0,88 0,38

6,38 25,36 0,77 0,29 1,42 0,10 15,42 9,33
hy=0,53 o=1,51 hg=0,06 6=0,16 hy=0,12 0c=0,09 Hy=1,29 0=0,92
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CpenHeKBaApaTUIECKOE OTKJIIOHEHUE BBIYUCIICHO 110 opmyiie [5]

®)

Pesynbratel pacdera mpuBeneHsl B Tabnuie 1. HwkHsIs TpaHMIa NpU3HAKA Xpyin = Npin ¥
BEPXHSS — Xmax = Nmax TPUHATHI 110 TaHHBIM TaOIHIIHI 1.

[To cratucTUYeCKUM TMOKa3aTe siM U (PaKTHUECKUM JIaHHBIM YCTaHOBJICHA HAJIEKHOCTh KOJI-
JEKTOPHO-IPEHAXXHOM ceTH, AelicTByromei B CanbsHCKOU cTenu (Tadi.2).

Tabruya 2
Moka3zaTesn HAEKHOCTH U cTaTHCTHYecKUe XapakTepucTuku KJIC
Cpennee | Cpenue
Ne | DnemeHT | 3HaueHue | KBaapaTH- IIpenens nokasza- 3HaueHue apryMeHnTa | BepositHOCTb
/o II0Ka3a | 4ecKoe OT- TeJs HU3KHUe UHTErPaIbHON HaA&KHOCTU
Tes KJIOHEHHE bYyHKIUH JJIeMeHTa
Xo o Xmin Xmax t 6 Pi
1 | Bomoem 0,53 1,51 -1,35 2,60 -1,25 1,37 0,80
2 | Konnekrop 0.06 0,16 -0,15 0,30 -1,31 1,50 0,84
3 | CoOupatens 0,12 0,09 0 0,30 -1,33 2,00 0,88
4 | IlepBuu- 1,29 0,92 0,22 2,90 -1,16 1,75 0,85
HBIE JPEHBI

Harnexmocts cetn P =0.80-0,84-0,88 -1 - (1-0,84) |=0,58.

Kak Bunum, Hanesxxnocts KJIC kpaitne Huzkas. J{mns G0pbOBI C 3aCOICHHEM OPOIIaeMbIX 3€-
MeJTb MoKa3aTeIb HaJIeKHOCTH A0KeH ObITh B mpeaenax 0,85-0,90. Ananu3 paboThl ceTH MOKa3bI-
BaeT, 4YTO NajJeHue HaaexKHOCTH cyecTBytomeid KJ/IC cBsiz3aHO ¢ MHOTMMHU XO3SIICTBEHHO-
MPUPOTHBIMU (aKTOpPaMHU.

Bo nepBbIx, B CBSI3M ¢ BOJHOCTBIO roja u noaseMoM yposHsa Kacnmiickoro mops 'MMK,
KOTOPBIHA (PYHKIMOHUPYET B KaueCTBE BOI0EMa, pabOTaeT B MOANEPTOM COCTOSIHUU C OTKJIOHEHHUEM
OT MPOEKTHBIX MapaMeTpoB. Bo-BTOPBIX, OTKPBITHIE IPEHbI, COOMpPATENN U KOJIJIEKTOP MOCTPOEHBI
40-50 et ToMy Hazan (B cepeauHEe MPOIIOro CTOJETHUS), HOITOMY MX pycja U OTKOCHI TOABEpra-
JMCh BOJHOM 3PO3MH, 3apPOCIIU PACTCHUSAMH, TOTEPSIIM UCXOAHYIO (GOpMy U pa3Mepsl. B-TpeTbux,
IIPU IPOEKTUPOBAHUHN, CTPOUTEIBCTBE U IKCIUTyaTALMU JIOMYLIEHbI HETOYHOCTH, HAIIPUMEp, CETh pac-
CUMTaHa Ha HE MOJHYIO HArpy3Ky, HE yuTeHa BOAHOCTH Iojla, HETOYHO OMpeeieHbl (PMIIbTpalliOHHbIC
rapamMeTphl MOYBOTPYHTOB, TIOATOMY PACCTOSIHUE MEeXKAY ApeHaMu kojiedercs ot 200 1o 800 m.

HanexxHoCTh KOJIJIEKTOPHO-APEHAXKHOW ceTH, AelcTByouleil B CanbsSHCKON CTenH, KpaiiHe
Hu3Kas u coctasiusaer 0,58, B TO ke BpeMsi HaIe)KHOCTh OCHOBHBIX 37ieMeHTOB He (,80-0,88, mosto-
My Ha ¢one K/IC mpoucxonut 3acoieHue 3eMeb U 3a00JauuBaHie TePPUTOPHU. [1Jis MOBBIICHUS
HaieX)KHOCTU U 3 dexkTuBHOCTH cymiecTByomeld KJIC HeoOXoquMo OUYuCTUTh pycia U MPUIATh UM
ycroituuByto popmy. Jlydie Bcero nepeT K 3aKpbITON CHCTEME C HCIIOIB30BAHUEM COBPEMEHHON
KOHCTPYKIUHU JPEHAKHBIX COOPYKEHUN.
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