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MUKPOOO0XAEBAHUE: OCOBEHHOCTU TEXHOJIOINA
N YUNCNNEHHbBIN SKCNEPUMEHT UHOUJIbTPALUX BOAbI
B NMNO4BY

Ilenv OanmHoli pabombsi 3aKAOUALACL 8 MOM, umobv. 0b60CcHO8AMb MeopemuuecKull
nooxo0 pacuema Kpueoil uHuabmpauuu 00x#cos 8 nougy npu 8vioaue 00CmMOK080L
NONIUBHOL HOPMbL OJiSL 80CNOJIHeHUs Oeghuuuma eaaxcrocmu. Paccmomperwvt ocobernnocmu
MexHoI02UU  MUKDPOOONHCOCBAHUS.  NPOBEOCH  YUCJCHHbLIL  IKCNePUMEHM  UCCJIe008AHUSL
npouecca UH@UALMPAUUL 800b. 8 hnousy CcaAbOU NPOHULALMOCMU C KOIPPUUUEHOM
punovmpayuu 0,04 mm/Mur, NPOAHAAUIUPOBAHLL pacuemHbie 3asucumocmu: A.H. Kocmaxosa,
R.E. Horton, E.I'. Ilonosa onsa onpedenerus CKOpOCMU 8NUMbBLBAHUS 800bl, CMAMUCIMUYECKU
0ocmosepHo 00KA3AHO (dIMRUpUYECKUe S-KPUMepulu 3HAKO08 HAX00Amcsa 6 OuanasoHe
0,027...0,395 npu yposue sHauumocmu p = 0,01), umo UHPUALMPALUOHHBLE 803MONCHOCMIU
nouss. 00 803HUKHOB8eHUs cmoka 8 moldenax E.I'. Ilonosa u R.E. Horton 6ydym ucuepnarot

paHbvuLe,

yem no wmodenu A.H. Kocmskxosa. 0ns ycnosuil MuKpoOoxcOe8aHUs NOKA3AHO

yodobemaeo npumenerus sasucumocmu E.I'. Ilonosa.

Muxrpodoosicoesanue, opouwerue,

UHPUIIBMPALUSL,

NOJIUBHDbIE — HOPMbL,  Oehul,um

8JI1AHCHOCM U NOo46dbl, no4usaq, eoaonponulgaemocmb, CKOpOCmMb 8nuumvl8AHUA.

Beenmeune. MupoBas mpakTumra IIOKa-
3bIBAeT, YTO B YCJIOBHUSIX Bce OoJiee Bo3pacra-
0II1ero JeduiinTa BOOHBIX PECypPCOB BBICOKAS
o PEeKTUBHOCTE IIPOM3BOACTBA IIPOLYKIINH
PacTeHHEeBOACTBA IPHU OPOIIEHUHN MOMKET OBITh
JOCTUTHYTA TOJIBKO IIPHU IIepexoe Ha Bomoche-
peraoiire KOMIIIEKCHbIE TEXHOJIOIUH JIOKAJIb-
HOT'0 MAJIOMHTEHCHUBHOTO OPOIIIeHUs, OTBEYat0-
IIEero TPeOOBAHUSIM «TOYHOTO», «yCTOMUMBOIO»
semutenenusa. K Takum pecypcocOeperaromm
TEXHOJIOTUAM OTHOCST MHUKPOOPOIIIeHNE, BKJIIO-
yamolee KalleJbHOe, JIOKAJIbHO-UMIIYJIHCHOE
OpOIIleHNe U MUKPOIOKIeBAHIE.

TexHoIOTHS TIOCTETHETO XapaKTepH-
3yeTcsi HU3KOMHTEHCUBHOM, HeIpepbIBHON
WIN  IIPepBIBUCTOM  Iojadedl  OpoCUTeJIb-

HOM BOABI M PACTBOPEHHBLIX B HeM oJIeMeH-
TOB TIIUTAHUSA Ha OpPOIIAeMyI IIJIOIIATb.
IIpu oOBIMHOM JOMKIEBAHHK HHTEHCHBHOCTD
WCKYCCTBEHHBIX OCAaJIKOB He JOJI:KHA IIpe-
BBIIIIATh HAa TSKEJIBIX II0 TPaHyJoOMeTphye-
cxkomy cocraBy mousax 0,1...0,15 wmm/MuH.,
Ha cpemguux — 0,1...0,2 MM/MUH U Ha JIETKHUX —
0,5...0,8 mm/muH [1].

3HaueHNe BeJIWYMH XaPAKTEPHUCTHUK
dopmMupyemMoro mosOA IIpH MHEKPOIOMKIEBA-
HUM HAXOOATCSI MeXKIy HIKHUMU 9KOJIOTH-
YECKH JOIYCTHMBIMU 3HAYEHUSIMH OOBIYHOIO
JOMIeBAHNSA ¥ BEePXHHUMH 3HAYEHHSAMH (op-
MHPYEMOTO JIOKJA IIPU MEJIKOIMCIIEPCHOM
(asp0o30JIBHOM) HOMKIEBAHNN: MHTEHCHUBHOCTD
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mosxasa — 0,016...0,1 mm/Mun, muamerp dop-
Mupyembix kamesb 1 = 0,5 mm. [lapamerpsr
MUKPOIOMKIEBAHUS OIPENe/IdioT YHHBEPCAIb-
HOCTBb €r'0 9KOJIOTHYECKN 0e30IIacHOr0 IIpHMe-
HEeHHU IIPU BhIJAaUe PA30BHIX JOCTOKOBBIX BEre-
TAIIMOHHBIX HOPM Ha II0YBaX CJIaboi M ITOHH-
SKEHHOM BOOIIPOHUIIAEMOCTH U IIPH IIOOIep-
SKAHHM BJIAT034IIacOB B II0YBE HA ONTHMAJIb-
HOM YPOBHE IoJavei pa3oBhIX HOPM B 00beMax
CYTOYHON dBAIIOTPAHCIIMPAIIHH.

CosmadHBI 3amac BJIArM B IIOYBE
Opyu  OOBIYHOM  JOKIEBAHUK  PACXOIYeTCs
HA WCIIApeHHe C IIOBEPXHOCTH II0JIA M HA JBAa-
IIOTPAHCIUPALINIO PACTEHUAMY B TEUCHIE MEK-
IIOJIMBHOI'O IIEPHOAA, K KOTOPOMY OOBIUHO BJIAK-
HOCTb KOPHEOOMTAEMOI 30HBI II0YBBI CHUKAETCS
0 HEIOCTATOYHOI'O YPOBHS, BEI3LIBAA CTPECCO-
BO€ COCTOSHME PACTEHUH M CHIKEHHE UX YPO-
sxavigoctu [2, 3]. Ilpm MurpomoskgeBaHWH, OC-
HOBHOE HA3HAUYEHMEe KOTOPOI'0 TAKMKE 3aKJII0Ya-
eTcs B IOAMEPKAHNN ONTUMAJILHOM BIAKHOCTH
B pacueTHOM cJioe mouBkI (B cpemuem 0...60 cm),
OPOIIIEHNE MOKET HAUNHATLCS IPU PO INB-
HOM BJIAYKHOCTH, OTJIMYAIOIIEHCS OT OOIIeIIpH-
HATOM IIPY O0BIYHOM JOKICBAHNM.

WsBecTHO, UYTO OBOIIHBLIE ¥ 3€JI€HEIE
KyJILTYPEI HamboJIee TpebOBATEILHEL K TAKOMY
PEKMMY OPOIIEHUs, KOTOPHIM COOTBETCTBYET
CyTOUYHOMY X0Iy HMX Bomomorpebsenus. Iloaro-
My IIPU MUKPOIOKICBAHUWU IIOJIUBBI ITPOBOIAT
HeOOJIbIIIMME HOPMAaMH, HO 0ojiee 4acTo, yeM
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Opu OOBIYHOM HOKOeBAHNN. MeRIIoIuBHEIE
IPOMEXKYTKH 3aBUCAT OT BEJUYMHBI IIOJAH-
HOM IIOJIMBHOM HOPMBI M KOJIEOJIIOTCS OT OIHHX
10 HECKOJIBKHX CYTOK B 3aBHCHMOCTH OT CJIO-
SKUBIIMXCS IIOFOOHBIX ycaoBuit. Tak, Hampwu-
Mep, €CJIM HOPMBI BEreTAI[MOHHEIX IIOJIMBOB M
OBOIIHBIX KYJIBTYP OIPEIesISIOTCS MECTHBIMI
YCIIOBUAMM M He IIPEBBIIIAIT, KAK IIPABUJIO,
250...300 m®/ra, TO IpU MHUKPOMOMKICBAHUN M
PACCUMTHIBAIOT II0 HOPMAM CYTOYHOH 9BAIIO-
TPAHCIAPAIIIH, KOTOPASA COCTABJISACT B CPEIHEM
ot 10 1o 100 m®/ra. IIpruem cpoxu Mesx Iy TTOIH-
BAMM IIPU OOBIYHOM HOMKIEBAHNU MOLYT CyIIlE-
CTBEHHO oTyImdaTthbesa. Tak, Hampumep, a1y Mo-
CKOBCKOI1 00JIACTH ¥ CPEIHECYXOro Iroia PeskuM
OPOIIIEHNS OBOIIEH BKJIIOYAET B CpegHeM 3...5
IOJIMBOB. B IIeJIOM CpOKM MesKIy IIOJIMBAMI
3aBHUCAT IVIABHLIM 00pa30M OT KJIMMATHYECKOI
30HBI, TPAHYJIOMETPHUUYECKOT0 COCTaBA U Hedu-
IIATA BJIAXKHOCTH (10 HAMMEHBIIIEH BJIATOEMKO-
CTH) II0YB OPOIIIAE€MOr0 YYaCTKA, IIOJIMBHOI HOP-
MBI ¥ BUJIA CEJIbCKOX03IUCTBEHHON KYJIbTYPHI.
CoBpeMeHHBIE arpodKOJIOTHUYECKUE, JKC-
IUIyaTallMoOHHBIEe M OHEpreTuJYecKue Tpebosa-
HUS K TeXHUKE II0JINBA OIPEIesIsSioT aKTyallb-
HOCTBb JaHHOI paborel. MukpomoskgeBaHMe
obecreurBaeT, C OJJHOM CTOPOHEBI, CHIMKEHIE Me-
XaHUYECKOI0 BO3IEMCTBUA HA IIOUBY IIPU CO3-
IAHUY U IOLJCPKAHNAN B Hel Ha ONTHMAJILHOM
YPOBHE BJIAT03AIIACOB, 4 C IPYroi — HeoOXOoIu-
MbIe MHKPOKJIMMATAYECKNE IapaMeTPhl 0po-
IIaeMoro moJig. BepxHsaa rpaHuita nuamasoHa
BapbUPOBAHUA CpPEIHEro IumaMeTrpa Kallelb
JOMIA IIPU MHUKPONOMKICBAHUM He IOJIKHA
IpeBHIMAaTh 1...1,5 MM, YTO COIIOCTABHMO C KO-
POTKOCTPYHMHBIMI HACATKAMIU U 0K IEBAJIbHEI-
MU aImapaTaMi, IIapaMeTphl OIS KOTOPBIX
OpuBeneHsl, Hanpumep, B [4]. OcobeHHo BaKHO
TeopeTuyvecKkoe O00OCHOBaHME MUKPOIOMKIEeBa-
HUSI, COrJIACHO KOTOPOMY SHepreTHYecKue mapa-
METPHL HOEIS (HU3KAs HWHTCHCHUBHOCTD, CIICKTP
0CaIKOB) ¥ MAJIble HOPMBI IIOJIMBA OIIPEOeISIOT
BO3MOKHOCTE (DOPMUPOBAHMS YBJIAMKHEHHO-
0 CJIOS TOYBHI B IIpefesax KOpPHeoOMTaeMOm
30HBI IIyTEM COKPAIIEHUS BO3MOMKHBIX PHCKOB
Ha cTOK u oposumo. Ilocimenume ocoberno yacTo
IPOABJISAIOTCS IIPU OOBIUHOM HOYKICBAMIH.
Opmmaxo TexHoJgoraM HeoOXOOWMO 3HATH
IPOIOJIKUTEIFHOCT! BEIAAYN IIOJIUBHOM HOP-
MBI M [OJIS CO3OAaHUsA 3alacoB BJIATH B HYK-
HOM 00BbeMe 0e3 00pas30BaHUs CTOKA U 3PO3UH
Ha IIOBEPXHOCTH IOYBLI. BEBIImaua I0CTOKOBOM
HOPMEI OIIpeJesIseTcs IIPOoIeccoM UHQPUILTPA-
MK BOOLI B IIOYBY. TPagUIIMOHHBIM IIOOXOJI
mpenmojaraeT WCIOJIbL30BaHWe (popMyJs Ha-
HOPHON MH(PUILTPAIIUUA C TOIOJHUTEIEHBIMI

@

norasaresnsgmu. llluporoe pacmpocrpanenne
B MeJIMOPATHBHON HpaKTUKe MOJIyIYWsa 3a-

Bucumoctr, npemoxkenusie A.H. Kocrako-
BeiM, I.A.AnexceeBoim [5], E.I'. IlomoBbim
[6, 7], B.A. I'puropreseim [8], R.E. Horton
[9, 10], Green-Ampt [10, 11], J.R. Philip

[10-12], Kostiakov-Lewis [10], momudmuirmpo-
Bauuoe ypasHenue A.H. Kocraxosa [10] u op.

IMenr paHHOII pPadOTHI 3aKIIIOYAIACH
B TOM, YTOOBI 000CHOBATH TEOPETUUECKII IIOIXO0/T
pacueTa KprBOH MHQUILTPAIIAN O B IIOUBY
IpHU BbIJaye JOCTOKOBOM ITOJIMBHOM HOPMBI JIJI
BOCIIOJTHEHUS JTe(PUITATA €€ BIAKHOCTH.

Marepuajibl 1 METOOBI KCCJICIOBAHMIA.
Oco0OBIlT HAYYHBIA M IIPAKTAYECKUI HHTEPEeC
IIPEeJICTaBJIsIeT COIIOCTABJIEHIIE TEOPEeTHUUECKUX
¥ OIIBITHBIX JAHHBIX BIIMTHIBAHMS BOILI B IIOUBY
mpu Mukpogoskaesaunu. M. A.N. Santos u ap.
[13] comocraBnsiiiu wmomesu Kostiakov-Lew-
is, R.E. Horton u J.R. Philip.ITo gamusmm [13]
ypasuenue R.E. Horton mambosee amexBaTHO
COOTBETCTBOBAJIO OIBITHBIM JTAHHBIM MHQUIb-
Tpamuu. S. Mirzaee u np. [14] comocrasisanu
nanubie ypasaeHuit A.H. Kocrsakoseim (Takske
moaudurimpoBaruoe) u R.E. Horton. Ilo gan-
HBIM aBTOPOB [14] mamboJiee BBICOKYIO CBS3b
C OIBITHBIMU JAaHHBIMH [IJI PA3JIMYHBIX IIOYB
IIOKa3aJ0 MOIHU(HUIIMPOBAHHOE YpaBHEHHE
A.H. Kocraxosa.

B Poccuu mamnbostbiiee pacipocTpaHeHme
JUJIsSI OIIMCAHUS IIpoIiecca 0€3HATIOPHOTO BIIUTHI-
Bauusa mosryuniia 3asucumoctb A.H. Kocrsaxo-
Ba. ABTOpHI IIpeaIaraioT IPUMEHATh ee ¢ pas-
JMYHBEIMKA Momucpmranuamu [15-17]. B [17]
paccMoTpeHa MOOU(PUKALINA 3ABUCHMOCTHU
A.H. KocraxoBa, cmpaBemuBas TpPHA OTCYT-
CTBUHU HAIIOPA BOJBI HA MIOBEPXHOCTH ITOYBBI:

k,=kt*+k, 1)

rae k, — CKOPOCTh BIIMTHIBAHUA BOJEI B IIOYBY (MM/MIH)
3a BpeMs ¢, MUH; k, — CKOPOCTb BIIUTHIBAHHUSA BOIbI B IIOUBY
B IIepPBYI0 eJUHHUIy BPeMeHH, MM/MUH; k, — yCTAaHOBHUB-
1rasicsi CKOPOCTh BIUTHIBAHUS B 9TOM M APYruX hopmyax
(mpuHsTa paBHOU KOIMPUITMEHTY (QUIBTPAIIMN BOJIHI
B TOYBY JJIsi ODOCHOBAHUS BEJIMYMHBI 9TOTO IOKA3ATEeJIsS
B YHCJIEHHOM 9KCIIEPUMEHTE), MM/MUH; & — II0Ka3aTeJIb CTe-
eHu, n3MeHsoIuics B npenesnax 0,2...0,8 B 3aBUCUMOCTH
0T I'PaHyJIOMETPUIECKOr0 COCTABA U BJIAYKHOCTH ITOYB.

Taksxe IMOJIyYMIN PACIPOCTPAHEHNE OKC-
noHeHmaabHble 3asucumoctu. R.E. Horton
MIPEIJIOKNII caenyolee ypasaerne [10]:

k, = (k,— k)e s+ k, @)
rme g — Koo(ppHUIIMEeHT AaNIpPOKCUMAIINH, 3ABUCIIIHHA

OT THIIA II0YB, U3MEHsIeTCs B IIMPOKOM IUAIIa30He, MUH;
€ — OCHOBaHMeE HATYPAJHLHOTO JIorapudma.
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Oopmyaa E.I'. Tlomosa [6]mast yciroBmix
MUKPOJOKIEBAHAS MOKET OBITH 3allrcaHa
B CJIEIYIOIIEM BHJIE:

k, = (i — k)e ™+ k, 3)

rIe | — HHTeHCUBHOCTD JOKIEeBAHUSA, MM/MUH, M — IO-
JUBHASA HopMa (IeUIIUT BIIAKHOCTH), MM.

B pamrax nanHoit paboThI IIpoBeqeH Ync-
JIEHHBIA SKCIIEPHMMEHT II0 COIOCTABJICHUIO pe-
3yJIBTATOB pacueTa CKOPOCTH WHQPHUJIHTPAIIUNA
BOJEI B ITouBy 1o 3aBucumMocTaM (1) — (3). B xa-
YecTBe IPAHUYHBIX YCJIOBUM IIPUHATHI NHTEH-
CHBHOCTE JnoxkaeBanusa [ = 0,1 MM/MUH, IIOJIUB-
Has HOpMa m JJIs MOIEJILHOIO 3KCIIePHUMEHTa,
Kotopasi cocraBuaa 15, 30, 45 u 55 mm. Ilo-
YBBI TI0 TPAHYJIOMETPUYECKOMY COCTABY IIPEJI-
CTaBJIAIT COO0M CYTJIMHKHU C K0dQQHUITEeHTOM
dunprpanun k. = 0,04 mm/Mun. Koadduiuen-
TeI a ¥ k B popmysrax (1) u (3) COOTBETCTBEHHO
HOI0MPAJINCh TI0 Pe3yJIbTaTaM yCTAHOBJICHUS
HAYaJIbHOM CKOPOCTH BIMUTHIBAHMUA K, BOJIEI
B TIOYBY, KOTOpas OIpeJessasach 1o opmy-
ne (2) mocime 1 MuH mo:KkmeBaHusa. B kauecTBe
KPUTEPUs COITOCTABJIEHUs OBLI BHIOpAH K0ad-
(pUIEEHT KOPPEeISIIn ¢ OIBITHBIMA JaHHBIMU
IpY OOBIYHOM JOKIEBAHNN C HHTEHCHBHOCTHIO
0,1 mm/mun. CpegHnuil fuaMeTp Kameab JOMK I
HPHMHAT PABHEIM 1 MM. OPO3HMOHHO JOIIYCTAMAS
LOJIMBHAS HOPMA M, OLpeJeseHa II0 3aBU-
cumoctu H.C. Epxosa:

My = kv/ [(1V2054],

rae k, — IOKas3aTesb, XapaKTePU3YOMIUil BIUTHIBAIOIILYIO
CITOCOOHOCTD IIOYBHI, MOKET OBITH OIpeIesIeH, HAalpuMep,
mo [4], oI ycJaoBHI HWCCIEIOBAHUSA IPUHATA CPEIHASL
BIUTHIBAIOIIAA CIIOCOOHOCTH 30 MM; e — OKCIIOHeHTa; d —
IuaMeTp Kalellb, MM.

Pacuersr u 06paboTka JaHHBIX IIPOBOIH-
J1aCh B 9JIEKTPOHHBIX Tabimmax MicrosoftOffi-
ceExcel (ver. 16.10 Build 180124 (2018)). ITpu-
HATHIA YPOBEHb CTATUCTHYECKOM 3HAYMMOCTH
p = 0,05. IIpoBepra IpHHAIIECHKHOCTA T'€HE-
PaJIbHBIX COBOKYITHOCTEH BEIOOPOK HOPMAJIb-
HOMY pacIIpe/leJIEHUI0 IPOBOAMJIACH TI0 KPHU-
Tepuio ¢ BaanmocBsa3b BEIOOPOK MTPOBEPSIIIACH
C TIOMOIIIHI0 TAPHOTO K03 PUITHEeHTa KOPPesI-
un r. CpaBHEHME BEIOOPOK ITPOBOIUIIOCH C IT0-
MOIIBI0 HeIlapaMeTPUIeCKOI0 CTATHCTHYECKO-
ro mokasaresss G-KpuTepust 3HAKOB.

Pesyabrarel u o6cy:xaenue. B pe3yib-
tTare pacuera 1mo opmysaam (1)—(3) mpu ompe-
JIeJICHHBIX BBINIe TPAHUYHBIX YCJIOBUAX ITOJIY-
YeHHI IpadMKU KPUBLIX BIUTHIBaHMWA. Ha pu-
CyHKe 1 IIOKa3aHbl KpPHBBIE HHMUIBTPAIIAN
IPH IIOJIMBHOM HopMe 15 MM (mgﬂHH =57,5 Mm).
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Puc. 1. Kpussie nuaduiasrpanuu
IOKJI€BOI BOJBI B IIOYBY
npu gedunure BiaaskHOCTH 15 MMm:
1 —mo A.H. Kocraxrosy; 2 — mo R.E. Horton;
3 —mo E.T". ITomroBy

B pesynpTaTe pacuera yCcTaHOBJIEHBI TT0-
kasareJsib crenenu B popmyste A.H. Kocraxkosa
(1) a = 0,25 1 Koa(pPHUIIMEHT AIITIPOKCUMAIIHI
B dpopmyiie R.E. Horton (2) g = 0,007.

HauanpHaa ckopocTh BOUTHIBAHUA kK
BO Bcex 3sasucumocTax (1)—(3) cooTBeTcTBO-
BaJsia mHTeHCUBHOCTHA JTOxIA 1. @opmyssr (1)
u (2) COOTBETCTBEHHO MOTYT OBITH TIE€peInca-
HBI B BUJE:

k= it®+ k; (1%)

k. =@ —k)e*+k, (2%)

HeobxoqmMo oTMETHUTE, YTO TEXHOJIOTHS
OOMIeBAHMNA IpeIIIoJiaraer, 4To NHTEHCHB-
HOCTh JOKISA | U CKOPOCTH HMH(PHILTPAIAN
k, BJIaTH B TOYBY JIOJIKHBI COBIIQTATh, YTOORI
IPEeJOTBPATUTL MHOABJICHIE II0BEPXHOCTHOIO
CTOKA ¥ CHU3UTh dPOJUPYIOIee BO3IeHCTBUE
Karesb. B 1eficTBUTEIBHOCTH K€ COBIIaleHIe
I 1 k TIIPOMCXOOUT B HAaYaJbHBIH HEIPOI0JI-
SKUTEJIBHBIM IPOMEKYTOK BpeMeHHu (II0 CpaB-
HEHUIO C BpeMeHeM BBIJIJauM BCeM MHOJUBHON
HopMbl). OgHAKO ec/ii WHTEeHCUBHOCTH JI0-
SKIIST TIOCTOAHHAs (HeIlpephIBHOE IOKIeBa-
HHE), TO CKOPOCTH UH(MPUILTPAIAN II0OCTOSHHO
camxkaercsa (puc. 2). Takaa penyrumsa ydu-
THIBAETCSA IIYTEM BBEIEHHS B 3aBHCHMOCTHU
(1*) u (2%) coOTBETCTBEHHO IIOKA3aTeJIsI CTe-
HeHH a U KOod(P(UIMEeHTA AIIIPOKCHMAIAN
g, a B (2%) u (3) yuuThHBaOTCA (PU3IUIECKHUE
IIOKa3aTeJ OCOOEHHOCTH MpPOIlecca BIIUTHI-
BaHUA ¢ IOMOIILI0 IIonpaBku (i — k). B dop-
myJtie E.I'. [Tomora mokasaTesns cremenu it/m
IIpeJiCTaBJIAeT COOOM COOTHOIIEHHWE IT0aBa-
€MOTO CJIOSI OCAJKOB Ha II0YBY W IIOJMBHOM
HOPMEL.

Takum obpasom, arasms dgopmy.t (1)—(3)
IIOKA3BIBAET, YTO BCE OHM COOTBETCTBYIOT IIPOIIEC-
Cy, IpH KOTOPOM OTCYTCTBYET II0BEPXHOCTHBIN

@
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CTOK, TO €CTh ITPOUCXOTUT 0€3HATIOPHOE BITUTHI-
Banue. Bee dpopmysier uMeroT BU:

k. =ft)+k,

rae f(t,) — claraemoe ypaBHeHHII BOUTEIBAHNA Ha IIpOMe-
syTKe BpeMeHH oT 0 0 ¢ (BpeMeHM HACTYILJIeHHU: ycTa-
HOBUBIIIEHCA CKOPOCTU UHQPUIBTPAITUH), TO €CTh:

limf(z ) — = 0.

Brinrapmascsa
BOZA

CropocTh uHuUIbLTPAIUU k,

IIpopomxurensHOCTh f, MUH

Puc. 2. U3ameHeHue opauHar
KPHUBOI BIUTHIBAHUA BO BpEeMEHU

Pacuersr mokasasii, 4TOo Bpems HAacCTy-
IJTEHUS YCTAHOBUBIIEHMCS CKOPOCTHA BITHTHIBA-
HHS BO Bcex (opmysiax pasHoe. s cpaBHe-
HUS JTaHHBIX IIPOBEJEH CTATHCTUYECKHU aHa-
JI3, KOTOPHIHA BBIIBUJI CJIEIYIOIIEE.

IIpoBepra rHIIOTE3BI O HOPMAJIBHOCTUA
pacmopeieIeHus JaHHbBIX 1aJIa OTPUTIATeIbHbIe
pe3yJIbTaTh: BO BeeX BhIOOpKax kputepwmii [Tup-
COHA PaCYEeTHBIX JAHHBIX X(Y, . )* 60JIbITe Kpu-
Tryeckoro suavenus 2= 18,31 (p=0,5). Hampu-
Mep, B YCJIOBUSX JeUITUTa BIAKHOCTHA 15 MM
BeiOopra 1o ypasuenuio (1) A.H. Kocrsikosa
kputepuit Ilupcona pasen X(x, . )* = 100,46,
mo (2) R.E. Horton — X(y,_.)* = 70,67, mo (3)
E.I". [TomoBa — X(y, . )* = 60,42.

Kospdummenrer  mapuoii  xoppeis-
UM BBIOOPOK CKOPOCTEH HWHQPUIbTPAITAN
BOJIBI B TIOYBY MEMKJIy pe3yJbTaTaMU pac-
vyetop 1o ypasHeHuio (1) A.H. Kocrskosa
u (2) R.E. Horton cocrasmsior r, € [0,939;
0,954], (1) A.H. Kocrsarxosa u (3) E.I'. Ilomo-
Bar , € (0,916...0,951), (2) R.E. Horton u (3)
E.T'. Ilomosa Ty, € (0,995...1,0). Bce BeIOOPEH
MIPUHAJJIEIKAT OTHOMY BUJIY PaCIIpeqesIeHuUsI.

[TockobKy TreHepaJibHBIE COBOKYIITHOCTH
CKOPOCTe BITMTHIBAHUS He SABJISAIOTCS HOPMAaJIb-
HBIM pacIIpeieJIeHreM U BBIOOPKU UMEIOT CHJIb-
HYI0 IPIMYI KOPPEJISIIHOHHYIO CBSI3b, TO JIJIS
WX CpaBHEHUs HellpuMeHuM (-kpurepuii CThio-
nenrta. [losaTtomy njist uX cpaBHEHUS WHCIIOJIb-
3oBasicsi Hemapamerpuueckuit  G-KpUTepui

&

auaxoB (T-xpurepuii Buikokcona Tak:ke mHe-
IIPUMEHUM, TaK KaK 3HAYEHUS CIBUIOB CpPAaB-
HUBaeMBIX BBIOOPOK <10...15% oT k, m umcio
2JIEMEHTOB BBEIOOPOK >30).

Hawnbomee BBICOKME 3HAYEHMS CKOPOCTEH
BIIUTHIBAHUAR HA OTHOU M TOH e BepXHeH rpa-
HUIle BMEHEHHOI0 MHTEepBAJA IJAIT PACUYETH
o 3asucumocTu (1) A.H. Kocrsikoa, maubosiee
Osmaxue u Huskme — 1o (2) u (3).91o corytacyercsa
¢ pesyibratramu pacuera G-KpUTEpHs 3HAKOB.
[Ipu ananmse TeHOEHIIMI M3MEHEHNSA BEJIMYUMH
CKOpOCTel BIUTHLIBAHMSA k, yCTAHOBIIEHO, YTO CTa-
THUCTUYECKH JOCTOBEPHBIM SIBJISIOTCS THUIIMYHBIE
oTpHUIIaTeTbHEIE CBUTHE, , TTOJIydeHHbIe 110 ¢op-
myse (1) B cpaBHeHuH ¢ (2) u (3) mpu sMImpuye-
cxnx kpurepusx G e [0,027; 0,395] (miis medu-
IIUTOB BJIAXKHOCTH m = 15...55 MM, Opu KpHUTH-
YECKHUX 3HAYEHMIX GKpm =9...50 u ypoBHe 3Ha-
yrmoctd p = 0,01). 10 03HAYAET, YTO WHQHIIH-
TPAIMOHHBIE BOZMOKHOCTH IIOYUBEI [0 BOZHUKHO-
Benud croka B Monesiax E.I. ITonosa u R.E. Hor-
ton OymyT MCUepIIaHbI PAHBIIE, YeM II0 MOIEJIH
A.H. Kocrsixosa. To ecTb pacyeTsl o 3aBHCHMO-
crsiM (2) u (3) mmeroT OoJiee «KeCTKIe», TI0 CpaB-
Heuwmio ¢ (1), TpaHUYHBIe YCI0BUS (TIPeskie BCero
IIPONOJIKUTEILHOCTD BBIIAYN IOJIMBHOM HOPMBL
0e3 CTOKA IS OKPBITUA Ae(pUITATa BIAKHOCTH
IIOYBEI).

Kpome Toro, dopmynsr A.H. Koctaxosa
u R.E. Horton TpeOyoT mpoBemeHns: mOJIEBEIX
WCCJIEIOBAHUT JJIS YCTAHOBJICHUS TOKA3ATEIIS
CTeIleHU a U K0o(pPHUIIMEeHTOB alIPOKCHUMAIIAN
g, YTO HOBHINIAET TPYA03aTPATHI IIPH IIPOBEIe-
HUHW MeJIUOPATUBHBIX Pa0oT.

VKa3aHHBIX HEIOCTATKOB B IIEJIOM JIH-
mrera gopmysta E.I. ITomora (3). Kpome Toro,
3aBUCUMOCTE (3) IpenmojaraeT BO3MOKHOCTH
ee HCII0JIb30BAHUS HEIOCPEeICTBEHHO 6e3 mpo-
BeJIeHUSA TPYIOEMKHUX MOYBEHHO-MEJIMOPATHB-
HBIX U3BICKAHUU.

Ha pucyuxe 3 mpuBemeHO cemMenCTBO
KPHUBBLIX BIIMTBIBAHMS, IOJYYEHHBIX II0 (pop-
Mmysae (3) O WHTEHCUBHOCTH JOKIEBAHUI
i = 0,1 Mmm/MuH, IpH AepUIATE BJIAMKHOCTH
10 HaMeHbIIIeH BJIATO€MKOCTH IIPH ITOJTUBHBIX
mHopMmax m 15, 30, 45 u 55 MM, Koodpduirmenr
cdunbTparuu cyrinHkoB k, = 0,04 Mv/MuH.

KoppenaimoHHeIi aHamns cpequux 3Ha-
YeHMI CKOPOCTEM BIMTHLIBAHUA II0 MOIEJIN
E.T'. IlooBa or gedwuipTa BIAKHOCTH BBISIBILI
OTPUIIATEIBHYIO CPEIHEH CHJIBI KOPPEeJIAIHOH-
HYIO CBSI3b (7"37i =—0,611). AHAJIOTMYHBIA aHAINA3
m u k, s saBucuMocTeii (1) 1 (2) BHIABIII CHITh-
HYI0 OTPULATEIFHYI KOPPEJIAIMOHHYI0 CBA3b
(rLi =-0,958 u ry ;= —0,999 coorBercTBeHHO). Ta-
Kas pasHUIla 00yCJIOBJIEHA, BEPOATHO, TEM, UTO
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moJuBHAS HOpMa (HepHITAT BJIAYKHOCTH) SBJISA-
ercs ogauM 13 aaemenToB mogesu E.I'. Ilomosa
(KasgIBIN 9JIEMEHT BJIMET Ha Pe3yJIbTaT C OIIpe-
JIeJICHHBIM BECOBBIM K0d(PHUITIEHTOM).

0,115 4
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0,040 T T T T T T T T T 1
0 120 240 360 480 600

m = ~
< 30 e —

CropocTh HHPUILTPALINA
k, MM/ MUH

IIpomosmKuTEILHOCTE t, MUH
Puc. 3. CemeiicTBO KPUBBIX BIIUTHIBAHUS
moxaa mo 3asucumoctu E.I'. Ilonosa
IIPHU BbIJAa4Y€e 3PO3NOHHO JOIIYCTUMBIX
IIOJINBHBIX HOPM I MIOKPBITHUS
nedUuIMTOB M BIAMKHOCTH MOYBbI

BreiBOOBI

B peayibraTte umcnenHOro akcmepuMeH-
Ta YCTAHOBJIEHO, YTO Hambojee (U3NUECKU
obocuHoBaHHOM aBJsgercsa 3asucumMocts E.I'. Tlo-
moBa. Kpome toro, dopmysa (3) mpeamosaraer
BO3MOYKHOCTh €€ HEeIIOCPEICTBEHHO MCII0JIb-
30BaHMA 0e3 IIPOBEIEHMS IIOJIEBBIX HCCIIEIO-
BAHUM BIMWTBIBAHUSA OOMKOSL IIPU Jeuirmre
BJIQYKHOCTH IIOYBLI, UTO IIOBBIIIAET CKOPOCTH
W CHUKAET TPYJSOEMKOCTL IIPOEKTHBIX padoT
IpH IpeaBapUTEeIbHBIX pacuerax. B dopmyiry
BXOIAT COCTABJIAIOIINE TeXHOJIOTHI0 MHIKPOIIO-
SKIEBAHNSA IapaMeTPhl HHTeHCHBHOCTH JOMK IS,
IOJIMBHOM HOPMBI M BPEMEHHU €€ BBIIAYM.
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MICRO SPRINKLING: TECHNOLOGY FEATURES
AND NUMERICAL EXPERIMENT OF WATER INFILTRATION

INTO THE SOIL

The purpose of this work was to justify a theoretical approach of the curve calculation

of rain infiltration into the soil for filling a moisture deficit before the runoff irrigation norm.
Technology features of micro sprinkling were considered, a numerical experiment of the research
process of water infiltration into the soil of low permeability was performed with a filtration
coefficient 0.04 mm/min., there were analyzed the rated dependencies: of A.N. Kostyakov,
R.E. Horton, E.G. Popouv for determination of the speed of water absorption; it was statistically
proved (empirical G-criteria of signs were in the range 0.027...0.395 at the significance level
p = 0.01) that infiltration soil capabilities before water runoff in the models of E.G. Popov
and R.E. Horton will be exhausted earlier than in the model of A.N. Kostyakov, for the conditions

of micro sprinkling there was shown the ease of using E.G. Popov’s dependence.

Micro sprinkling, irrigation, infiltration, irrigation norms, deficit of soil moisture, soil,

water permeability, rate of absorption.
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QDenepabHOE TOCYIAPCTBEHHOE OI0PKETHOE 00pa3oBaTeIbHOE yUpeskJeHIe BEICIIEro 00pasoBaHus
«Poccuiicknit rocymapcrBennsrii arpapusril yausepcurerT — MCXA umenu K.A. TumupsizeBa», HHCTUTYT MeJIHOPAIIA, BOIHOTO
xo3saiicrea u crpourenberBa uM. A H. Kocraxosa, r. Mocksa, Poceniickaa @eneparnusa

OLLEHKA BJINAHUA BJIN3KOIoO 3AJIETAHUA
rPYHTOBbIX BOA HA AEDPULUUT BOAOMNOTPEBJIEHUA
KYKYPY3bl U COU OJ19 NPOEKTA PEKOHCTPYKUUU
AJTIENCKOUN OPOCUTEJIbHOU CUCTEMDbI

B cmamue npusoosmcs pesynbmamst pacuemos 6o0onompebnerus U 000CHOBAHUS

nPUPOOOOXPAHHBIX OPOCUMETIbHBLX HOPM — CeJIbCKOX03AUCMBEHHbIX — KYJIbMYP,

8blNOJIHEHHbLX

0715 060CHOBAHUA HEOOXO0OUMbBLX METLUOPAMUBHBLX MEPONPUSLMULL NPU PEKOHCMPYKUUU AJelicKoll
OPOCUMESIBHOLL CUCTEMbL, PACNOJIONCEHHOL HA CMapoopouaemovlx 3emasx Py6uosckozo paiiona
Anmaiickoeo kpas. Ha ocnose pacuemos sodonompebnenus OUOKAUMAMUYUECKUM MemoooM
onpeodesieHbl pacuemmuvle 3HaueHus Oepuluma ooonompebreHus, Komopbie COCMA8UJIL
ons KyKypysvt om 70 mm 8 200 5% obecneuenrnocmu 00 360 mm 6 200 95% obecneuernrnocmu
npu 185 mm 8 cpedrnuil 200, a 0ns cou om 75 0o 355 mm 6 amnanocuuHbie 200vt npu 180 mm
8 CPeorUTL 200.

Ha ocnose pesynomamos panee npoBe0eHHbIX JIUSUMEMPUUECKUX UCCT008AHULL
npeosoxcena KOPPEKmMuUpPo8Ka PACHeMHbLX OPOCUMEIbHbLX HOPM Hemmo O yuema O0nu3Koeo
3Q/1e2QHUS NPECHBbLX 2PYHMOBLLX 800 U UX BJIUSAHUSL HA B8JIAHCHOCMb KOPHeobumaemozo CJios,

@
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