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HccnenoBana BO3MOXKHOCTE OILEHKH BIIMTHIBAIOIIEH CIIOCOOHOCTH MOY-
Bbl C TIOMOILbIO MOPTATUBHOW JOKJIEBAJIbHOW YCTAaHOBKHU C MaJIOH
IUIOMIAJbI0 OPOINEHUS, HCKIOYArNIeH (HOPMUPOBAHHE PYUCHKOBOM
9po3uu. J[jsi BOUTHIBAIONICH CITOCOOHOCTH TMOYBBI TPEIIOKEHO ypaB-
HEHHUE, BKIIOYAIOUIEE 3PO3UOHHBIN MHAEKC N0 Al, KOTOpBIHA ABIIS-
eTcsl KpuTepueM Nojo0us. YpaBHEHHE MPOBEPEHO ISl €CTECTBEHHBIX
noXaer (Ut BOJOCOOPOB M CTOKOBBIX IDIOMIANOK) M JUIS MICKYCCTBEH-
HBIX JOXACH (Ui CTOKOBOHM IUIOIIAJKH JUIMHOW 5 M U IUIOMIAIBI0 5
Mz). IToka3zaHo, 4TO ISt OLEHKH BITMTHIBAIOIIEH CITOCOOHOCTH ITOYBBI
MOJKHO HCIOJIB30BaTh CTOKOBEBIC ILIOMIAAKKA C MAaJIOW INIOIIAAblO0, Ha
KOTOPBIX HE OyZeT pydeikoBoil spo3uu. [y MpOBEPKH 3TOTO YTBEp-
JKIEHUsI TIPOBENEHBI JBa SKCIEpUMEHTa. B mepBoM HcCIob30Banach
OoJblas OXKJEBajdbHAs YCTAHOBKA M CTOKOBAas IUIOINAJKA B IOJE C
JUIMHOM 3 M ¥ IUIOIIAABIO 3 m>. Ha cTokoBoif IJIOLIA/IKE TIPOUCXOMIIA
pyueiikoBas 3po3usi. Bo BTOpoM dKCIEepUMEHTE HCIOJb30BalIach MOP-
TaTUBHAs JOX/EBalbHAs yCTAHOBKAa M CTOKOBAs IUIOMIAAKa B (opme
kpyra ¢ maomansto 0.05 M’ (pyueiikoBast 3p0o3usi OTCYTCTBOBaa). DKC-
MEPUMEHT MPOBENEH B Ja0OPATOPHUH, UCIOJIb3YyS MOHOJMUTHI TMOYBHI,
B3SThIE HA TOM K€ moJje. Jjig Kaxa0h 10KIEeBaJIbHON YCTAaHOBKU Kall-
I A0S ObUIM OJAMHAKOBEIE, MaJadd C OJHON BBICOTHI, MHTECHCHB-
HOCTB IO ObLiIa TOCTOSTHHOW, HO 3HAYEHUS ITHUX ITapaMeTpoB OBLIN
pasHbiMU. B pasHBIX 3KCIIeprMEHTaX ObUIM IMOJIyYeHBI OJIM3KHE 3aBU-
CHUMOCTH BIWTBHIBAIOIIEH CITIOCOOHOCTH MMOYBHEI OT MHIekca Al. Mcmomns-
30BaHUC TOPTATHUBHOMN J0KIICBAILHOW YCTAHOBKH TpPeOyeT MEHBIIHX
3aTpar.

Knrouesvie cnosa: ectecTBEHHbIE U UCKYCCTBEHHbIE JOXKIH, KPUTEPHA
mo100ms1, HHQWIBTPALHS, CTOKOBBIE TUIOIIAIKH, YEPHO3EM.
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BBEJAEHUE

Jlo)xneBaHre CTOKOBBIX TUIOMIAJOK Ui MCCIETOBAHHUA 3PO3UHU
MmouBkI npuMeHsieTcs ¢ 1940-x romoB (Ha4aio CBS3BIBAIOT C paboOTOH
(Zingg, 1940)). O1u uccnenoBaHusl OPUEHTHUPOBAHBI, TJIABHBIM 00pa-
30M, Ha MOTEPH (CMBIB) MOYBHI U HAa MOBEPXHOCTHBIN CTOK J0XIEBOU
BOJBI, KOTOPBIH 3aBUCUT, B YACTHOCTH, OT BIIUTHIBAIOIEH CIIOCOOHOCTH
TTOYBHI.

B aToM cityuae pa3zMepbl CTOKOBOMW IIIOMIAAKH AOJDKHEI obectie-
YUBaTh (OPMHUPOBAHHE PYUEHKOBOW SPO3HH, T.€. PA3MBIB TOYBHI TIOTO-
KOM BOJIbl. B TeueHue mecsatmineTuil cymiecTBoBaia npoodiema: Kak mo-
JydeHHbIE JKCIIEPUMEHTAIbHBIE JaHHBIE MOJKHO HCIOJIB30BATh IS
€CTECTBEHHBIX JOXKIeii?

B ¢usndeckom MonennpoBaHUM HCTIONB3YETCS TOHSATHE “TIOHO-
Oue”. B maHHOM ciyyae JOXKIEBbIE OCAaJKH (€CTECTBEHHBIE U HCKYC-
CTBEHHBIE) ABIISIOTCS TIOJOOHBIMH, €CIIH TIPH BBINIAJACHUN Ha TIOYBY OHU
MPOM3BOIAT OJUHAKOBBIN 3¢ (deKT (Ipu MpOoYMX PaBHBIX ycIOBUAX). B
2002 r. 61T TIpemIoKeH (HU3UIECKH 0OOCHOBAHHBIN APO3UOHHBIA HH-
nekc noxas Al (Sukhanovski, 2002). JlokazaHo, 4TO 3TOT MHAEKC SIB-
JISeTCS KpUTepUeM TMOAO0OMS Ui SPO3HOHHBIX MoTeph mouBsl (Cyxa-
HoBckuit, 20036; 2007), T.e. mpu OJMHAKOBOM 3HAYCHUU MHJEKCA TO-
TEpU TMOYBHI OYJYT OJIMHAKOBBIMHU JUIsSi MCKYCCTBEHHBIX M €CTECTBECH-
HBIX JA0XKJeH (IpU MPOYMX paBHBIX ycloBHsX). [IpuMenss 3ToT kpure-
pHii oJ00HSI, MOYKHO JaHHBIE, MOTY4YEeHHBIE NP JOXKIEBAaHUU CTOKO-
BBIX IUIOLIAJOK, WCIIOJIb30BaTh B pacdeTax MOTEph HMOYBHI AJSL €CTe-
CTBEHHBIX JOXKICH (I yCIOBHUI mpoBeacHUsI dKcrepuMenTa). B 2003
. JOKa3aHO, YTO 3TOT MHAEKC SIBJIACTCS KPUTEPHEM MOA0OWs M I
BNUTHIBato1Iel cnoco6HocTH nmoussl (CyxaHoBckui, 2003a). ITpoBepky
MPOBOAVIIN TI0 JaHHBIM H3MEpPEHHWH MTOKIeBOro croka Ha HrmkHene-
BUIIKOH BOAHOOaaHCOBOM cranuuu (BopoHexckas 00yacTh, 4epHO-
3eM, JJIMHA CTOKOBBIX Twiomanok 40-132 M, mmomane BogocOOpoB
0.05-3.16 KMz). Jli1st viccaenoBaHKs BIMTHIBAOIIEH CIIOCOOHOCTH IMOY-
BBl OTpaHWUYEHUS Ha pa3Mephl CTOKOBOHW IUIOIMIAAKH He HM3BeCTHHL C
YBEJIMYEHHEM pa3MepoB 3TOM MJIOMAJKH CYIIECTBEHHO BO3pAacTaroT
3aTpartbl Ha MPOBEACHNE KCIIEPUMEHTOB.

Lenp paboThl — HCCIEAOBAaHUE BO3MOXHOCTH OLIEHUBATH BIUTHI-
BAaIOIYI0 CIIOCOOHOCTH MOYBBI, TIPUMEHSSI TIOPTATUBHYIO JTOKIEBAIb-
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HYH0 YCTaHOBKY C MaJIOH IIJIOUIAJIbI0 OPOIICHUS, HCKItoUaromen ¢hop-
MHPOBaHUE PYyUEHKOBOM 3pO3UH.

OBBEKT 1 METO/1bI

OOBEKTOM WCCIENOBAHUI SABJIIACH BIUTHIBAIOLIAA CIIOCO0-
HOCTb MOYBBI MPHU BBIMAACHUH A0XKACH, KOTOPYIO HUCCIEIOBAaIUd METO-
JIOM JOKAEBAaHHS CTOKOBBIX IUTOMAAOK. Vcrmomp3oBanmm aBe moxie-
BaJbHBIE ycTaHOBKH (1Y), co3maroniie UCKYyCCTBEHHBIN TOXK/Ib 10 OJ-
HOMY TPHUHIMIY: oOpa3oBaHUE Kalejdb OJMHAKOBOIO pa3Mmepa, Inaja-
IONUX C OJMHAKOBOW BBICOTHI, HHTEHCHBHOCThH JOXIS HOCTOSHHAS.
[lepBast (puc. 1) — Goubiias 1Y (BwitoBToB, 2011) mis ucciieoBanus
3PO3HMOHHO — THIPOJOTUYECKUX MPOLECCOB C AJUHON CTOKOBOH ILIO-
gk 3 M ¥ mupuHoit 1 M (TUomaab opomieHus 3 Mz). IIpu noxnea-
HUM TIPOUCXOANUT (HOPMUPOBAHUE PYUEHKOBOH SPO3UH. DKCIEPUMEHT
MIPOBEJICH B MOJIE (II0YBAa — YEPHO3EM, B COCTOSIHUU Tapa B 3€PHOMAPO-
MIPOTIaNTHOM ceBooOopoTe). Bropas (puc. 2) — mopratusHas Y (Bsi-
TOBTOB, 2014), U1 KOTOPO¥ CTOKOBas ITUIOIIAIKA ObLIa B (hopMe Kpyra ¢

--!Q!“'*'

o,

Puc. 1. Boapmras IV ¢ miommaasio CTOKOBOH TUTOIIAIKK 3 M.
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mnomazsio 0.05 M. TIpH [0%IeBAHUN HCKITIOYATOCH (OPMHPOBAHHE
py4UeiKOBOH 3p03UH. DKCIIEPUMEHT MPOBOAMIHN B JTAOOPATOPHH C JBY-
MsI MOHOJIUTAMH, OTOOpaHHBIMHU Ha TOM e II0JIe.

[TapameTpsl 10k 1€BaTBHBIX YCTAHOBOK NPEICTaBIEHBI B Ta0. 1.
3a OCHOBY NIOKJE€BaHMS MPUHATA METOJIMKa, omnmcaHHas paHee (Cyxa-
HOBCKwiA, 2007).

WnaTencuBHOCTh HOXKIAA (I0x, MM/MUH) 33/IaBANIA TTOCTOSHHOM,
MIpU €e OINpeleNeHUH MMOBEPXHOCTh CTOKOBOM IIIOIIAJIKM HaKpBIBAIU
BOJIOHENPOHHIIAEMO TUIEHKOH. 32 WHTEepBaibl BpeMeHu (Af;, MUH) OT-
Ooupayim 00bemMbl BOJbI (AV;, J1) cTeKarouiel ¢ IUIOMAAKH, TAe | — I0-
PSAIKOBBI HOMEp OTOOpa, COOTBETCTBYIONIUN BpeMeHM f;. VIHTEHCHB-
HOCTB cTOKa (I;;, MM/MUH), T.€. 00BEM BOJbI, CTEKAIOUINIA C IUHUIIEI
TUTOMIAN TIOBEPXHOCTH B €IUHHIY BPEMEHH, PACCUUTHIBAIHN 110 3aBU-
CUMOCTH

Ier; = AVi/(AL; S). (1

[To 37101 e 3aBUCUMOCTH PacCYUTHIBAIM U MHTEHCUBHOCTB J0-
KA (10). CpenHsis 3a nHTEpBal BpeMeHH Af; MHTEHCUBHOCTD BIHTHI-
BaHUSI BOJIbI B TIOYBY

IBH,i = Liox — ICT,i- )

OTa UHTEHCHUBHOCTb MPHU NPUHATHIX YCIOBHSX JTOKIEBaHUA Olle-
HUBAET BIUTHIBAIOITYIO CIIOCOOHOCTH TTOUBHI (K)).

B pabore (CyxanoBckuii, 2003a) moka3aHo, 4TO NPH HPOYUX
PaBHBIX YCIOBHSX JAJISI pa3HBIX JTOKIEH (MCKYCCTBEHHBIX M €CTECTBEH-
HBIX) BIIUTHIBAIOINAS CTIOCOOHOCTH TIOYBBI OTIMCHIBAETCS yPaBHEHUEM

K(t) =K, +(K,, — KYCT)eXp[—a(iII @ _py, 3)

Kp

rae K(f) — BOUTHIBaIONasi CIOCOOHOCTh MOYBBI B MPOU3BOJIBHBIN MO-
MEHT BPEMEHH ! OT Hayajla JOXkJAsi, MM/MUH; Ky, — yCTaHOBUBILIAsACS
(MMHUMAaNBHAST) CIIOCOOHOCTh BIUTHIBAHUS, MM/MUH; Al(t) — 3pO3UOH-
HBIA WHIEKC CJIOS OIS, BBHIMIABIIETO K MOMEHTY BPEMEHH f, T-M/Ta;
Al =Al(t,), 31€Ch t,, — BpEMS, YEPE3 KOTOPOE HAYMHAETCA CTOK; K, —
CrOCOOHOCTh BIUTHIBAHUS MPH Hadale CTOKa (OHA paBHSETCS MHTEH-
CHBHOCTH [I03KJs, KOTOpas COOTBETCTBYET 3HaueHuio Al,), MM/MUH;
0. — HEU3BECTHBIN MapameTp, 3aBUCALIANA OT CBOUCTB U COCTOSIHUS T10Y-
Bbl, Oe3pasMepHbIii. Brlpakenne “T-M” ompenenser pa3MepHOCTh
9HEpr'uH, BBIPAXKEHHON MPOM3BEACHUEM TOHHBI (CHIIBI) HA METpP, KOTO-
pas HCIOJIb3YETCs Tl LIMPOKO U3BECTHOTO SMITUPUIECKOTO 3PO3UOH-
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Puc. 2. [TopratuBras /1Y ¢ mromaapto ctokoBoi mromanku 0.05 M.

Tabmua 1. IMapameTpsl NOXKAEBAIBHBIX YCTAHOBOK U JKCHEPUMEHTAIbHBIE
JITaHHbIE

[Tapametp Bonpmas /Y| Ilopratusnas Y
1 2"

IInomank CTOKOBOM IUIOIIAIKH, M 3.0 0.05 0.05
Jwnamerp xarmenb, MM 4.5£0.3 4.0£0.3 | 4.0=0.3
BricoTa nanenus kamneinb, M 2.0 1.0 1.0
CKOpOCTh MaZieHus Kamlelb, M/C 5.53 4.12 4.12
HHTEHCUBHOCTD O, MM/MHH

HavaJlbHas 1.54+0.07 |2.35+0.07|2.39+0.04

KOHEYHast 1.67+£0.03 |2.28+0.06(2.36+0.11
Bpewms Hagana cToka, MUH 3.5 2.0 1.5
Al, T-M/Ta 8.8 8.7 6.7
Kyer, MM/MUH 0.21+£0.02 ]0.2540.06{0.19+0.08

=
Homep MoHomHTa (IOBTOPHOCTH).
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Horo unnaekca Aoxnas EI (Wischmeier, 1978). [ns pa3sHbIX goxaeit
CTOK HAYMHAETCA NIPH NOCTKEHUH uHeKkca Al 3nadenns Al,,.

3nauenus Kyc,, K, 1 Al, OLEHUBAIOTCA 110 JaHHBIM M3MEPEHUH,
MIPOBOJIUMEIX BO BpEMs DKCIIEPUMEHTA, a 3HAUCHUE ¢ OIECHUBACTCS U3
YCIIOBHUSI HAWJIYYILEro COBIAJICHUS M3MEPEHHBIX M PACCYMTAHHBIX IO
ypaBHenuto (3) 3Hauenuii K;. ITocie sToro ypaBuenue (3) MOXXHO HC-
MOJIL30BaTh U AJISL JTFOOOTO €CTECTBEHHOTO MO (AJsl yCIOBHHA IMPO-
BEJICHHS DKCIIEPUMEHTA), IPEABAPUTEIBHO paccuuTaB Al Hero Al(f).
Hanee npu usBecTHbIX Al, 1 Al(f) onpesenseTcs BpeMs Hadana CTOKa
tip 1 COOTBETCTBYIOLIAs D TOMY BPEMEHHM MHTEHCHBHOCTh €CTECTBEHHO-
ro noxnad, T.e. 3Hadenwe K, (Cyxanosckwmii, 2003a). Cnoil croka
OmpeesieTCs] MPEBBIIIEHUEM UHTEHCUBHOCTH JOXKIIS HAJl BIHTHIBAIO-
e CITOCOOHOCTRIO TTOYBHI, T.€. TIPH [ [,0,(f) — K(7)] > 0.

Jnst goXas ¢ MOCTOSHHOM MHTEHCHBHOCTBIO, C OJUHAKOBHIM
pa3MepoM Karienb, IaJalonix Ha MOYBY C OJWHAKOBOW CKOPOCTHIO (C
OJIMHAKOBOW BBICOTHI) TOJY4YeHA 3pO3MOHHas xapakrepuctuka (Cyxa-
HOBCKHiA, 2007)

A(t) =5 pV 2ot , AT, )
IZie p — IIOTHOCTD BOMBI, KI/M’; V — CKOPOCTb MAACHHs Karelb, M/C;
1 ox — THTCHCUBHOCTD JIOKJIS, M/C; t — TIPOJIOJDKUTEIHHOCTh BBITIACHUS
ocankoB, ¢. OmpenencHue pa3Mepa Kareidb W WX CKOPOCTH TaleHUs
onmcaHo B pabore (CyxanoBckuii, 2007). 3aBucumocts (4) crpaBea-
JUBA I MOXKJAEH, co3gaBaeMbix obemmu Y. Mexny A u Al cymie-
CTBYET 3aBUCUMOCTb:
Al (1-M/ra) = 2.3 - 10* A(Jx/m?). 5)

s MmoMeHTOB BpeMeHH (f;) oTOOpa o0beMa CTeKaromeil BOIbI
CHavaJa 1o ypaBHEHHIO (4) paccuuTaiy 3HaYEHUS A;, a 3aTeM TI0 ypaB-
Henuto (5) — 3HadueHws Al

Ecnu npu ucnonp30BaHUU ABYX Pa3HBIX JOXKICBAIBHBIX YCTaHO-
BOK OyIyT TMOJYyY€HBI OJMHAKOBBIC (B Tpeneax MOTPEITHOCTH) 3aBH-
CHMOCTH BIUTHIBAIONICH CIIOCOOHOCTU MOYBBI OT SPO3UOHHOTO MHIICK-
ca OX[s, TO mopTatuBHas J|Y MOMET HCIIONB30BaThCS NS OLEHKH
3TOM 3aBUCUMOCTH.

[Ipu 3TOM HEOOXOAUMO YUeCTh, YTO B MPOBEAEHHBIX (M B aHAJIO-
TUYHBIX) SKCIEPUMEHTAX CYIIECTBYIOT 4 OCHOBHBIX HCTOYHHKA He-
ompenerIeHHOCTEN (TIOTPEITHOCTEH):
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1. HeusBecTHO HACKOJBKO Pa3IMYarOTCsl CBOMCTBA MOYBHI ABYX
MOHOJIMTOB MEXIy co00 M CBOWCTBaMH IOYBHI, YCPEIHEHHBIMH II0
OOJIBIIION CTOKOBOM IUIOLIAIKE.

2. HeB03MOKHO TOYHO H3MEPHUTHh HAYAJIO CTOKA.

3. HTEHCUBHOCTD OIS U3MEPSUIM B Hayajie U B KOHLIE dKCIIe-
puMenTa. IloBeeHre ee MEX Ty STUMH U3MEPEHUSIMU Hen3BecTHO. [1o-
3TOMY ISl OLICHKH 3aBUCUMOCTU K; OT Al; MCIOJIb30BAJIM HAYAIbHYIO
WHTEHCUBHOCTH JOXIs, a JJIs OIICHKH YCTaHOBUBIIEHCS CKOPOCTH
BIMTBIBAHUSA K¢, — KOHEYHAs HHTEHCUBHOCTD JOXKA.

4. Heu3BeCTHO HACKOJIBKO OJM3KO MHTEHCUBHOCTH BIIMTBHIBAHUS
MIPUOIM3UIIACH K YCTAHOBHUBIIIEMYCSI COCTOSTHHIO B KOHIIE SKCTIEPUMEHTA.

PE3VJIBTATBI U OBCYXXIAEHUE

IIpn ompeneneHNH WHTEHCHBHOCTH JOXAS OTOOP CTEKAroIICH
BozbI Opanu B 10-kpaTHoii moBTopHOCTH: 1 Oonbimoii Y Ar; =20 ¢,
a s mopraTuBHOW Af; = 60 c. IIpu cToke ¢ TOBEpXHOCTH TOYBHI JIJIS
obeunx 1Y orbop crekaromieid Boabl npuHuMaiu 3a Af; = 60 c. CHauana
0TOOp MPOBOAWIM HETPEPHIBHO (OIHA €MKOCTH JJISl CTEKArOIIeH BOJIBI
OJIHOBPEMEHHO 3aMEHSIaCh JPYroi). DTO MO3BOJISUIO YYECTh BECh
crok. Jlanee, Korja yBeIM4eHUE pacxoja CTEKaroleld BOAbI 3aMeJIsi-
JIOCh, B €€ 0TOOpE JeNallv MepephIBb, Kak MpaBwio, B 5 MuH. [louBeH-
HbIC YaCTHIIBl yIAJSIIN U3 BOJBI C TIOMOIILI0 (DMIIBTPOBAHUS, YTO TI03-
BOJISIO OTIPENCISTh 00BEM TONLKO BOJIBL. J[aHHBIC, MTONyYEeHHBIC B pe-
3yJbTaTe KCIEPUMEHTOB, MPEJICTABICHBI B Ta0I. 1.

Ha puc. 3 mokazaHa 3aBHCHUMOCTb WHTEHCHUBHOCTH BITHTHIBAHHS
BOJBI OT BpeMeHH. [Ipu MOCTOSHHON MHTEHCUBHOCTH OIS TOBEPX-
HOCTHBI CTOK BO3pacTai, CTPEMSCh K MpeNelbHOMY 3HAYCHHIO. DJTO
03Ha4YaeT, YTO MOYBa BIHTHIBAJA CTOJBKO JOXKJEBON BOIBI, CKOJIBKO
ObLTa criocoOHa BITUTATh, & OCTAJIbHAA BOJA CTEKaja 10 MOBEPXHOCTH
nouBsl. CieI0BaTENbHO, HA pUC. 3 UHTEHCHBHOCTH BIUTHIBAHUS Olle-
HUBaJa BIUTHIBAOIIYIO CHOCOOHOCTE TMOYBBI (T.e. K(f) = I(D)).
HauanbHyro MHTEHCUMBHOCTD [0/ IPUHMMANIU paBHOU K, ,, U ee Huc-
MOJIb30BAIM B PacueTax MHTEHCHBHOCTU BIUTHIBAHUSA [,,; U3 ypaBHe-
Hus (2) u A(%;) u3 BelpaxeHus (4). KoHeuHyto MHTEHCUBHOCTD OIS
WCTIOJB30BANIM TIPH pacdyeTe YCTaHOBUBIIEWCS (MUHHMAaIbHOW) CIO-
coOHocTH BIUThIBaHUA Ky, ;. CTporo ropops, Heo6XoauMo, 4To0kl 00e
WHTEHCHBHOCTH JOXAS ObUTH OJUHAKOBBIMHU (4eM OOJIbIIe paziindue
MEXJly HUMHU, TeM OOJIbIIE MOTPEIIHOCTh MOJYYEHHBIX JKCIICPUMECH-
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TalbHBIX NaHHBIX). Hampumep, ans Gonbmioi JIY npu ycraHOBUBIIEM-
Csl BIUTHIBAHMH (B KOHIIE IKCIIEPUMEHTa) HHTEHCUBHOCTDH 0K OBl
HeMHOro Ooibinie, yeM B Havase (Tadm. 1). U3 (2) cnemyer, 94T0 B 3TOM
ciydae Kyer; > Iy, Pacdyersl mokasamu, uto B cpeqHeM Ky = 2.6 Iy,
W3 nansbIx B TaOm. 1 cremyeT, 9TO BO BCeX HKCIEPUMEHTaX 3HAUCHUS
K Ob1IM OJTMHAKOBBIE (B IIPEJEIax UX NOIPENIHOCTH).

Ha puc. 4 npexncrasiena 3aBUCHIMOCTh WHTEHCUBHOCTH BITUTBHI-
BaHUS (BIUTHIBAIOIICH CITIOCOOHOCTH TIOYBHI) OT SPO3UOHHOTO MHJEKCA
noxnas Al(f). Hdms Gomemoit Y momydeHo, uro B ypaBHeHHU (3)
0.=0.96 mpu MUHUMAIBLHOW CpeIHEB3BEIICHHOW OTHOCHTEIHHOM MO-
TPEITHOCTH 3TOT0 ypaBHEHHUs, paBHOH 18%. B kauecTBe BECOBBIX KO-
3¢ (QUIMCHTOB UCTIOIB30BAIM U3MEPCHHBIC 3HAUCHUS MHTCHCUBHOCTH
BITUTHIBAHUSI.

U3 puc. 4 cnenyer, uto jyis Oosbiioi 1Y npu ycTaHOBHBIIEMCS
BIUTHIBaHUU (TIpu Al > 75 T-M/Ta) paccuyuTaHHas WHTEHCHBHOCTH BITH-
ThIBaHUS (CILIONIHAS JIMHUS) OOJIBIIIE, YeM M3MEpPEHHAs. DTO OOBSICHSI-
eTcd TeM, YTO WHTEHCHUBHOCTh JOXAS B KOHIE JKCIIEPHMEHTa
(1.67 mm/muH) Obu1a OoJble, yeM B Havasue (1.54 MM/MuH).

W3 maHHbIX Tabm.l ciaemyeT, 9TO OTHONICHWE MaKCHMAaIhbHOTO
BpEMEHH J0 Hayala CTOKa K MHUHUMAIbHOMY BPEMEHU paBHSCTCS
3.5/1.5 =2.3, a nna Al, 310 oTHOLIEHHE paBHsAeTcs 8.8/6.7 = 1.3. Yuu-
THIBasi OTHOCUTEIIEHO OOJIBIIYI0 HEONPEACICHHOCTh B OIPECICHUN
Hayvaja CTOKa, MOXKHO MPHUHSTh, YTO BO BCEX TPEX IKCIEPUMEHTAaX 3Ha-
yeHus Al, ObLIH ONU3KUMHU.

s 6onbimoit 1Y makcuManbHOe 3HaueHue Al paBHsuioch 113,
Jutst mopratuBHOU JIY — 225 T-M/ra. 3aMeTuM, 4TO ISl €CTECTBEHHBIX
Jo’K e, 3apeructpupoBanHbIx 3a 30 et (jJor Mamotka Ha HikHese-
BHIIKOH BOJHO-0alaHCOBOH CcTaHINU, BopoHexkckas 001acTs), MakcH-
ManbHoe 3HadeHue Al cocraBisio 87 T-m/ra (Cyxanosckuit, 2007).
CrnenoBarenbHO, UCTIONB3ya Y, MOKHO CO3/1aBaTh TaKHe SPO3HOHHO-
OTIACHBIC JIOXK/IH, KOTOPbhIE paHee He ObLTU 3apErUCTPUPOBAHBI.

Takum 00pa3oM, MOXHO CJIeNaTh BBIBOJA: 3aBHCHMOCTH BIIHTHI-
BalolIel CIOCOOHOCTH TIOYBBI, MOJTYYE€HHAs C UCIIOJIb30BAaHUEM MOPTa-
tuBHOW IV, OoKazanach ONM3KOW K 3aBUCHMOCTH, MOJIYYEHHOW C HC-
noJsik3oBanueM Oonbinoit Y. CrenoBarenbHo, pydeiikoBas 3po3us HE
BIHsICT (WM C1a00 BIIMSIET) HA BITUTHIBAIONTYIO CIIOCOOHOCTH TTOYBHI.
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Puc. 3. 3aBUCHMOCTP MHTEHCHBHOCTH BIIMTHIBAHUS (BIUTHIBAIONIEH CHOCOO-
HOCTH TOYBKI) 0T BpeMeHu: / — Oombias JIY; 2 — mopratuHas Y (1-s mo-

BTOPHOCTH); 3 — mopraTuBHAas Y (2-51 MOBTOPHOCTH).
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Puc. 4. 3aBUCMMOCTh MHTEHCHBHOCTH BIMTBHIBAHHUS (BIHTBHIBAIOIICH CIOCOO0-
HOCTH TIOYBBI) OT IPO3MOHHOTO WHAeKca noxnas Al(f): I — 6ompmas AY; 2 —
nopratuBHas J{Y (1-1 moBropHOCTB); 3 — mopratuBHasg Y (2-s moBTOp-
HOCTB); CIUIOIIHAS JIMHUS — pacyueT 1mo ypaBHeHuto (3) mist 6ompmmoir Y.
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DTO YTBEpXKICHHE MOXHO OOBSICHHUTH CIEIyoImM. B ecte-
CTBEHHBIX YCJOBHSIX Ha BojocOopax ¢opMmupyeTcsi pydelKoBasl CeTb,
yepe3 KOTOPYIO MIPOUCXOAUT CTOK J0XeBoH BoAbL. [1ommans, 3ansaTas
PYUYEHKOBOW CEThIO, COCTABIISIET MAIYIO JIOJI0 OT OOMIeH IO BO-
nocbopa. M3 3Toro MOXHO cenarh CleayIouue BEIBOAL. Bo-nepBrIx,
00BeM CTOKa BOABI (M BIUTHIBAIONIASI CIIOCOOHOCTH TIOYBEI) HE 3aBHCHT
(vmu cabo 3aBHICHT) OT CTPOEHUS py4eHKoBOil ceTn. Bo-BTOpBIX, CTOK
BOJBI 3aBHCHT, TJaBHBIM 00pa3oM, OT BIHUTHIBAIOIICH CIOCOOHOCTH
MOYBHI, C TTIOBEPXHOCTH KOTOPOH JOXIeBas BOJa CTEKaeT B PyUYEHKO-
BbIe pycna. O1o moarsepxknaerca ypasHerneM SCS (Soil Conservation
Service) CIIIA (Young, 1987), B KOTOpPOM CIIO# CTOKa J0XICBOH BOJIBI
HE 3aBHUCHUT OT (OPMBI H IUIOIAAX BoAocOopa. YKazaHHOE ypaBHEHHUE
aJanTHPOBAHO U NPOBEpeHO il ycnoBuid IleHTpansHoro YepHo3embs
(Cyxanosckwit, 2003a; 2013).

3AKJIIOYEHUE

[lopraTuBHas mOXIEBalbHAS YCTAaHOBKA MOMKET TMPHUMEHSITHCS
IUISE OIEHKH BIIMTBIBAIOLIEH CIIOCOOHOCTH ITOYBELI, YTO 3HAYMTEILHO
CHHU3UT 3aTpaThl Ha NpPOBEACHUE uccienoBanuii. HeoOxomumo nanb-
Heifliee COBEPIIEHCTBOBAHNE METOIUKH MTPOBEICHUS SKCIIEPUMEHTOB.
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ASSESSMENT OF SOIL INFILTRATION CAPACITY BY
USING PORTABLE RAINFALL SIMULATOR

Yu. P. Sukhanovskii, V. A. Vitovtov, A. V. Prushchik,
Yu. A. Solov'eva, S. I. Sanzharova

All-Russia Research Institute of Arable Farming and Soil Erosion Control, ul.
K. Marx, 70-B, Kursk, 305021, Russia
e-mail: soil-er@kursknet.ru

Under study was the possible assessment of soil infiltration capacity by
using a portable rainfall simulator to irrigate a small area and avoid the
development of rill erosion. For soil infiltration capacity an equation
has been suggested, including erosion rain index Al as a criterion of
similarity. The equation was verified for natural rainfalls (for catch-
ments and runoff plots) and for artificial rain (for a runoff plot 5 m long
and 5 m® in size). To evaluate the soil infiltration capacity, the small
runoff plots can be used, on which no rill erosion doesn’t take place. To
verify this affirmation two experiments were conducted. In the first ex-
periment a large rainfall simulator and a runoff plot 3 m long having
the area 3 m” in the field were used. Rill erosion took place on this run-
off plot. In the second experiment a portable rainfall simulator and a
runoff plot shaped as a circle with the area 0.05 m” were used (rill ero-
sion did not take place). The experiment was conducted in the laborato-
ry by using the soil monoliths taken in the same field. For both rainfall
simulators the raindrops were of the same size, they fell down from the
same height, the rainfall intensity was constant, but the values of these
parameters seemed to be different. In experiments a close dependence
between the soil infiltration capacity and the index Al was established.
The use of the portable rainfall simulator requires expenses to a lesser
extent.

Keywords: natural and artificial rains, criterion of similarity, infiltra-
tion, runoff plots, chernozem.
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