3PO3UATIOYB
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NMMOYBO3AIMNTHAA TEXHO/IOTUA I10JIMBA 110 BOPO31AM HA IIPEJAT'OPHBIX
3POAUPOBAHHBLIX TEMHO-KAIITAHOBBIX ITOYBAX

3. K. Mup3akees, ®. E. Kozbi6aeBa, T. M. [llapsinosa, ['A. Canapos

Kazaxckuti HUH nousosedernus u azpoxumuu um. Y. Y. Ycnanosa
050060, Aamamsl, np-m aab-Papabu 756, Kazaxcman

Ha ocHoBanMY HccaenoBaHNI 0CO6EHHOCTEN TOYBEHHOT 0 IOKPORBA, pesibeda, XapaKTepa NposiB-
JIEHU S UPPUTALMOHHOH 3P031M pa3paboTaHbl IOYBO3AIUTHbBIE MEPONPHUSITHS A1 OPOLIAEMBIX 3PO-
JVPOBAHHBIX IPEJrOPHBIX TEMHO-KAILITAHOBBIX [TOYB B YCJIOBUAX OBOLHOTO ceBoobopoTa. [Ipeasio-
JKeHBI TEOPEeTHYeCKHEe pacdyeThl BEIOOPA ONTHMAJIbHBIX 3J1EMEHTOB IOYBO3AMUTHON TEXHOJIOTUU
II0JIMBA, BKJIIOYAIOLIME 0JIUBEI JONYCKaeMbIMH (110 YCI0BHIO HEPA3MBIBAEMOCTH N10YB) CKOPOCTSIMHU

¥ PacxoAaMHu BOJbI B TOJIMBHBIE 60PO3/HL.

BBEJIEHUE

[Ipu opolieHUH NpeArOPHBIX 3POLUPO-
BaHHbIX TEMHO-KalITaHOBLIX II0UB Ba’KHbIM
1 Heob6X0AMMBIM YCJIOBUEM SIBJISIeTCS pas-
paboTKa IPOTUBO3PO3UOHHON TEXHOJIOTHU
IIOJIMBa.

[log, NpOTUBO3PO3UOHHON TEXHOJIOTHU-
el cjiejyeT IIOHUMaTb OIITHMaJIbHOE coye-
TaHUe 3JIEMEHTOB TEXHUKHU I10JIMBA OBOIL-
HbIX KyJIbTYp. OIITUMU3aLUs] UX COUETAHUU
IPOBOJUTCS Ha OCHOBe cO6JII0/|eHusI Hepas-
MBIBa€MOCTH IIOYBBI, KOTJAa /OHHas CKO-
pOCTB IIOTOKA B HauaJie 60p03 /bl He IIpeBbl-
HmiaeT JOIYCKaeMOH CKOPOCTH, a TaKiKe
KOJIMUECTBEHHOH OL@HKHU IIPOTHBO3PO3H-
OHHOH 3QPEeKTHUBHOCTH MEPONPHUSATHH.
BesivuvHa JOHHOH CKOPOCTH 3aBUCHUT OT
pacxojia I110JaBaeMO BO/bl B IIOJIUBHbIE
60p03bl, GaKTUUECKOTO YKJIOHA U MIEPOXO-
BaTOCTH uXx AHa. JlonycTuMasi CKOpPOCTb
BO/Jbl B IIOJIMBHOM 060pO3/e 3aBUCHT B
OCHOBHOM OT II0YBEHHBIX CBOMCTB (110pO3-
HOCTH II04B, pa3Mepa BOJOIPOYHBIX arpe-
raTOB U y/ieJIbHOH MacChl II0UBBHI ).

Ux MaTemaruyeckast HHTepIIpeTalus
1103BOJIMJIa pa3paboTaTb MeTOLUKY pacye-
Ta /J|0IIyCKaeMOro pacxoja BO/bl B II0JIUB-
Hble 60po3abpl. OHA OCHOBaHa Ha GopMysax
IH/|PaBJIMKY, BKJ/IIOYAOLIMX J0IyCKAEMYIO
CKOPOCTb IIOTOKA, XapaKTepPUCTUKU 1liepo-
XOBAaTOCTH U YKJIOHA 60po3/bl [1,2].
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HUcnosnb3yst ee, MOKHO 110 JIeTKOOIIpe/ie-
JIsleMbIM CBOMCTBaM II04YBbI (cpe/HeB3Be-
LIEHHbIH JMaMeTp BOJOIPOYHBIX arpera-
TOB, yZeJ/ibHasl Macca U IIOPO3HOCTDb II0YB)
YCTAHOBUTb 3HaueHHUs JOIYCKaeMbIX pac-
XOZl0B BOAbI B 60p03/bl IIPU Pa3JIUYHBIX
YKJIOHAX Ha I104YBaX € pa3/IMuHOU IPOTHBO3-
PO3UOHHOU CTOUKOCTBIO.

lens vccegoBaHui - pazpaboTaTh Npo-
THBO3PO3UOHHY10, BojocOeperamlnyo Tex-
HOJIOTHIO I10JIMBa U PEKOMEH10BATDb J0IyC-
THMbIE PacX0/ibl B II0JIMBHbIE 60PO3/1bL.

OBBEKTBI U METO/bI
H3yyeHue UPpPUTALIUOHHOU 3pO3UU IIPO-
Be/leHbl HAa OpOLIaeMbIX TEMHO - KallTaHO-
BbIX mouBax Kazaxckoro HUU kaprtodene-
BO/ICTBA, PacIlOJIOKEHHbIX Ha IPeAropHOM
pPaBHUHE CEBEPHOI'0 CKJIOHA 3aUJIMICKOro
AnaTtay Ha BblcoTe 1050 M Hajg ypoBHEM
MOpsi. ONBITHBI y4aCTOK OTpaHUYeH C
3alla/JlHOM, 102KHOH U BOCTOYHOU CTOPOH 2-
3-psiAHBIMH 1I0JIE3ALUTHBIMHU JIECHBIMHU
noJiocaMu. Pesbed mnpepcraBsieH BOJIHHUC-
TBIMU IIpeJrOPHBIMU PaBHUHAMH, C YKJIO-
HoM 4-7° Ha ceBepo-BocTok. Ha 3TOM yuac-
TKe Ha NpoTsizkeHUU 60 JjieT BO3/eJIblBal0T-
cs1 Kaprodesb U OBOLHble Ky/JbTyphl. B
pe3syJibTaTe INOYBEHHO - 3PO3UOHHOTO
006c/Ie/l0BaHUsl 3THX 3€MeJIb BbIsSIBJEHDI
¢1ab0 - cpe/iHe - U CUJIbHOCMBITBIE OpollIae-

Mble TEMHO - KalUTAHOBBIE II0YBbI.



OnbIT NpoOBeJieH MO CAeAYIOLIEH METO-
JHKe:

1. OnpenesieHHEe 06'EMHOM MACCHI METO-
gom H.A. Kaunnckoro.

2. YnenpHag Macca — MUKHOMETpHYeC-
kuM MeToaoM 110 H.A. KaunHckomy.

3. O6mas CKBaOXXHOCTb MOYBBI PACCYH-
ThIBaJIMCh 110 JlaHHbIM 06'b€MHOH U y/ieJb-
HoM Macchl 1o MeToay H.A. Kauunckoro.

4. BogoNpOYHOCTb IIOUBEHHBIX arpera-
TOB — mo MeToauke H.HU. CapuHoBa.

5. OnpesesieHue AONYyCTUMBIX JOHHBIX
CKOpOCTEeH U pacxo/|0B BO/bl B 60p0o34y, IpH
KOTOPbIX He IIPOUCXOJUT IPOILLECC CMbIBa
nouB - 1o Metoguke M.C. KysHenosa.

PE3VJIBTATBI U UX OBCYXKAEHUE

JPO3MOHHOOIIACHBIMH C/Ie/lyeT CYUTaTh
TEPPUTOPHUH, TAe COYeTaHHe NPHUPOLHBIX
YCJIOBHUU CO3/1aeT OIIaCHOCTb IPOSIBJIEHHUS
YCKOPEHHOH 3PO3UM IIPU UX XO3SUCTBEH-
HOM HCII0JIb30BAHUHU 6€3 OCyllecTBJIeHUs
He06X0AMMBIX IPOTUBO3PO3UOHHbBIX MEPO-
MPUSTUH.

[Ipu oueHke nOTeHLUAJIBLHON OIAaCHOC-
TH UPPUTALHOHHOH 3PO3HH 1IPH II0JIUBE 110
60p03/aM HEOOXOAUMO YUUTBIBATD CIE/Y-
oue GaKkTOPbl: KPYyTU3HY CKJIOHOB, IIpe/i-
JlaraeMble 3JIeMeHTbl TEXHUKH I10J1MBa (pac-
X0/, BOJAbl Ha pasHbIX YKJIOHaX, AJIMHY
60p03/5b], BeJIMYHUHY cbpoca, BpeMs jjobera-
HHSsI TOJIMBHOU BO/IbI /10 KOHLIa 60p03/bl), a
TaKKe IPOTHBOIPO3UOHHYI0 CTOMKOCTDb
IIOYBBI, XapaKTepHU3yeMy10 BeJIMUMHOH JJ0H-
HOH pa3MBIBalOILEN CKOPOCTH.

B cBsi3U ¢ 0COBEHHOCTSIMHU T'U/POJIOTH-
YeCKOTO pe;KMMa Ha OPOIlaeMbIX IJIOIIaAAX
06pa3yoTcs TPU 30HBL: 3PO3UOHHAS, IPO3HU-
OHHO - aKKyMYJISSTUBHasi U aKKyMYJIsITUB-
Hasl.

[Ipu nosiuBe 110 60p0O3/4aM UHTEHCHUB-
HbIH CMBIB IIOYBbI HAbJ/104aeTcsl JUIIb B
BEpPXHHUX 4acTsX 60po3], Aajee CMeHsIeT-
CSI30HOU TPAaH3UTAHAHOCOB U30HOU aKKy-
MyassguU. CMBIB HOYBBI IIPH OLEHKe
HOTeHLMa/IbHOM OIIACHOCTH 3PO3UH pac-
CYUTHIBaeTCs JJs BepxHero 25-50 - meT-
poBOroyyacTkKa.
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KoJsinyecTBEHHO NPOTHBOIPO3UOHHAs
CTOMKOCTD II0YBBI OL€HUBAETCH BEJIMYHHOH
JOHHOHN pa3MbIBaWIEd CKOPOCTU IIOTOKA,
IPH KOTOPOUM HauMHaeTCsl HellpeKpallalo-
LIUICH OTPBIB NIOYBEHHLIX arperaTtoB. s
pBIXJI0M TOYBHI (C 06'beMHOUM Maccoi He
6osiee 1,3 T/M’), e MOKHO PaccYUTaATh 1O

cnenytouei opmyne [2]:

P

100) (1)

Vo =1,55% |- x(y —yo)xdx(1 -
nxy

VAp - JOHHas pasMblBawllas CKOPOCTb
MOTOKA /ISl TOYBBI NPU €€ HCXOJHOU
BJIAYKHOCTH, M/ C;

- yCKOpeHMe CUJIbI TsKeCTH, M/c” (g =
9,81m/c?);

Y,Ye - COOTBETCTBEHHO, YJAeJIbHBII Bec
TBepJlo ¢(a3bl MOYBBI U IJIOTHOCTH
BO/IBL, T/M .

n - KoapUIMEeHT, XapaKTepU3yOLHH
MyJILCAI[UI0 CKOPOCTEHN B MOTOKE U PaB-
HsieTcd 2,3 AJ1d TOTOKA BO/ bl B IOJTUBHOH
6opo3sae;

P -TIOpO3HOCTH arperaTos, %;

d - cpelHeB3BeIIEHHBbIH JHaMeETp
BO/[OIIPOYHBIX arPETaTOB II0CJIe MOKPOTO
MPOCEUBAHUS MOYBLI 110 CAaBUHOBY NpH
ee UCXOJHOH BJAKHOCTH.

ApryMeHTaMH B 3TOU QopMyJie sIBASIET-
csl Cpe/\HEB3BeLIEHHBIH /JHUaMeTpP BOAOII-
POUHBIX arperaTos, IOPO3HOCTb arperaTos,
y/leJibHasi Macca TBep/oil ¢pasbl 10UBBI.

OnpejenuTb JOHHYH pa3MblBalOILYIO
CKOpOCTD II0TOKA JJI1s1 KyJIbTUBUPOBAHHOT' O
CJ1051 TEMHO-KallTAHOBOH IIOYBHI IIPH I1OJIU-
B€ OBOLHBIX KYJIbTYP 110 60p03aM.

CpenHeB3BellleHHbIM JUaMeTp BOJOII-
POYHBIX arperaToB pPacCYUTBIBAETCS 110
arperaTHOMy COCTaBy IIOYB, HaWJ€HHOMY
MeTo/oM CaBBUHOBA, IO cleAywoined dop-
MyJe:

dlpl +d2p2+...+dipn
100

rae: d1, d2..dn - cpeaHuit auameTp
dpakuy; pl, p2,..pn-ee cogepxkanue, %.

(2)




[lo dopmysne (1) ycTaHaBIUBaEM 3HAYe-
HUe JIOHHOU pa3MblBalOILEN CKOPOCTH.

B kauecTBe npuMepa, IPpOBE/IEM PaCIET
[0 OIpeJieJIEeHUI0 JOHHOU pasMblBaroLlei
CKOPOCTH:
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V,= =155x

b

=1,55x 10 2 x 4,63 = 0,072 m/c.

CoriacHO Hcc/lelOBaHUSM aKa/JeMHUKa
PCXA L. E. MupuxyJsiaga, onpejessieM JOH-
HYI0 [IOIIyCKaeMYI0 CKOPOCTh B 60po3je [3]:

Vien = V), 1 1,2 (3)
[losb3ysick dopmynamu llleswn, [lapnos-
ckoro, [oHyapoBa MOXKHO BbIPa3uTh IJIyHU-
HY IIOTOKA B 60po03/e cieyIouiuM o6 pa3om:

1
H =[(L04V,2,n%) (A2 ]2 (4)

don

V. - /AOllycKaeMasi JIOHHasi CKOPOCTb
MOTOK3;

n - KO3QOULUMEHT IEPOXOBATOCTH JIOXKA
6oposasi o ([laBnoBckoMy);

/\ - BeJINYHHA BBICTYIIOB TeOMeTpUIec-
KOM ILIepOXOBATOCTH JIOKa 60p03 /b, M;

i-yksioH mosuBHOU 60po3as;; 1=0,01

BBICOTY BLICTYIIOB 1IepoXoBaTOCTH ()
onpe/esisieM U3 COOTHOLIEHHUS:

A=0,7d (5)

rae: d - cpegHeB3BelLIEHHBIH JJUaMeTp
BO/IOTIPOYHbBIX arperaTos.

BenuunHa ko3adduimeHTa I1IepoxoBa-
TOCTH 3aBUCHUT HE TOJIBKO OT BBICOTHI
BBICTYIIOB ILIEPOXOBATOCTH IOBEPXHOCTH,
HO U OT CKOPOCTH ITOTOKA.

PacueT ko3 dunpeHTa MIEPOXOBATOCTH
(n) mpousBogUTCA MeTOAOM MOAOOpa MO
ypaBHenum (['puropresna) [1]:

n=0,050 x A"'"+0,065¢ " (6)

rjie: e - 0CHOBaHHe HAaTypPaJIbHOTO JIOTa-
pudma;

V - cpeiHsis1 CKOPOCTB IIOTOKA, M /C;

B mpuBepenHoit dopmyne (6) BTOpOE
cjlaraeMoe HUrpaeT CylieCTBEHHYH pPOJib
JIMILB IIPYU MaJIbIX CKOPOCTSIX IIOTOKA.

st palloOHOB OpOUIEHUS], IOTEHUAJIb-
HO OIlIaCHBbIX B 3PO3UOHHOM OTHOLIEHUH,
cefyeT IpeyCMOTPeTb IpUMEHEeHHU e IPO-
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EX259L0)R06x(1 - 2y 155510 431, 59%6x0,5 -

THBO3PO3UOHHBIX MEpPOIIPUSITUH U, B IIep-
BYI0 Ouepe/ib, 3JIeMeHTHI IPOTHBOIPO3HUOH-
HOH TEXHOJIOTHHU I10JIUBA.

BaxkHeHIIUMM 3JIeMEHTOM IIPOTUBO3PO-
3MOHHOM TEXHOJIOTHH 110JIMBa 110 60po31aM
siBJIsleTCsl JOIIyCKaeMblil (IO yCJIOBHIO
Hepa3MbIBaeMOCTH IIOUBbI) PAcxo/ BO/bI B
noJIMBHy10 6oposzay. Ha aposunonHoomac-
HbIX 3eMJISIX Hepa3MblBaeMOCTb IIOYBBI
onpejesisieT MaKCUMaJIbHO BO3MOXKHYIO
BeJIMYMHY pacxoja Bo/bl. B cooTBeTCTBUH €
BEJIMYUHOM JIOIIyCKAeMOTO Pacxo/ia BOJbI
OIIpe/leJISIIOTCS APyTrye 3/IeMeHTbl TEXHUKH
nosiuBa (J/MHa 60pO3/bl, AJHUTENbHOCTb
MOJIMBA U JIP.).

Cpenu cyiecTBYWOLIUX METO/0B pacue-
Ta JOIIyCKaeMOIro Pacxo/ia BOAbl B IIOJIUB-
Hyl 60po3ay HauboJiee MePCHEKTHBHBIM
npe/jCTaBJsieTcsl MeTO0/[, OCHOBaHHBIM Ha
dbopmMyJsiax THAPABJIUKH, BKJOYAIIHUX
JIOIIyCKaeMy10 CKOpPOCTb JABHKE€HHUSI BOJbI U
K03QPUIMEHT NIEPOXOBATOCTH PyCJIa.

U3BecTHO, 4TO IIpH HOJHUBaAX 110 60po3-
JlaM HauboJIblIeMy CMBIBY IIO/iBepraeTcs
BEPXHsISI YaCTb IIOJIMBHBIX 60po3/, rie pac-
X0/l BO/IbI H, CJIe/l0BaTe/IbHO, [VIyOHMHA U CKO-
pocTb ele BeJiMKU. [loaTOMY pacueT gomnyc-
KaeMoro pacxoja IpOBOAUTCH C y4eTOM
Hepa3MbIBaeMOCTH I'0OJIOBHOH YacTHu 60po3-
Abl [IpyBOAMM pacueT JOIIyCKaeMoro pac-
X0/1a B 'OJIOBHOM 4aCTH 60pO3/bl.

H=(7,122x0,032)""'=0,00641""
1gH=0,841g0,00641=0,84x3,8069=0,84
(-2,1931)=-1,8422;

H=0,0144m

®=3,0xH""=3,0(0,0144)""";
lgo=1g3+1,681g0,0144=0,4771+1,68
(-1,8422);

©=0,002Mm

q=V,,.x ©=0,06x0,002=0,00012m"/c=0,12 1 /c



HauboJsiee CcTpOruM KoOJIMYeCTBEHHBIM
II0Ka3aTe/ieM IIPOTUBO3IPO3UOHHON CTOM-
KOCTH SIBJISIETCS JLIOHHAs! pa3MblBalolLasi CKO-
pOCTb IIOTOKA BO/|bI, IIPU KOTOPOH HauHHa-
eTcsl HellpeKpallaloliMNCsl OTPhLIB 1I0UBEH-
HbIX arperaToB. Ha 0cCHOBe 110J1yYeHHBIX 9KC-
IepUMeHTa/IbHbIX MaTepHUaJsIoB (IIOPO3HOC-

TH IOYB, CpeJHEB3BEIIEHHOTO JHaMeTpa
BOZOTIPOYHBIX arperaTos, y/eJ1bHOH MacChl
MOYBBI) ¥ TH/IPABJNYECKUX GOPMYJT TPOBeE-
JleHbl pacyeThl MO OIpejie/IeHUI0 JOHHOU
JIOIIyCKaeMOH CKOpPOCTH, 3HAYeHHUsI KOTO-
pBIX IpUBE/EHbI B Tabu1e 1.

Ta6suna 1 - JlomyckaeMble CKOPOCTH BO/1bI B 60po3/e

CpeZHeB3BelleHHBIN IToposHocThb N104B, %
AuaMeTp 35 | 45 | 50 | 60
BOAOTDOTHBIX JoHHas1 fonycKkaeMasi CKOPOCThb, M/C

arperaToB
0,20 0,036 0,030 0,030 0,030
0,24 - - 0,036 -
0,30 0,048 0,043 0,040 0,035
0,40 0,052 0,052 0,052 0,050
0,50 0,088 0,055 0,050 0,050
0,60 0,097 0,063 0,060 0,055

OiHMM U3 IPOTUBO3PO3UOHHBIX MEPOII-
PHUSTHUH IBJIsIeTCS II0JIUB JI0IIyCKaeMbIM pac-
XOZIOM BOJbl, TO €CTb TaKUM pacxoJoM
BO/Ibl, IIPM KOTOPOM CKOPOCTb IIOTOKa B
rOJIOBHOH 4YacTH 60p03/bl He IIpeBblllaeT
JIOIIyCKaeMoOM, a CMbIB He IIpeBbIIIaeT CKO-
poctu nouBoobpaszoBaHus. Pacuer jomyc-
KaeMoro pacxo/a Bo/bl OCHOBAH Ha lIpUMe-
HeHuu popmy lleswu, [laBsoBckoro u apy-
rux $opmyn rupasauku. Haubosiee pazpa-
60TaHa B HacToOsillee BpeMsl CXeMa pacyeTa,
npegsoxkeHHast B. . I'puropepeBbiM U Ap.
[1].

[lo iuTepaTypHBIM JAaHHBIM, JOIIyCKae-
Mble Pacxo/ibl JJIsI IIOUB, JaKe OJM3KHUX 110
CBOMCTBaM, y pa3HbIX aBTOPOB 3HAYUTEJIb-
HO ominyarorcst. [[puyuHe! aTOrO 3aKI/I104a-
I0TCS B Pa3/IMUMSX JOIIYCKAaeMbIX BeJHYHH
CMBbIB3, IPUHUMAaeMbIX aBTOPaMHU, B CKOPOC-
TH MOTOKA, a TAK¥Ke 3HAYEHUSIX KO3 PUIIH-
eHTa lepoxoBaTocTU. [loaToMy oueHb
BaKHO HAaWTH 3HAY€HUs] ITUX IIapaMeTpPOB
JJI1 KaXK/10HM ITOYBBI.

B kauecTBe npuMepa HaMH, O6bLIM pac-
CUMTaHBl JOIyCKaeMble Pacxojbl BOJAbI B
IIOJIMBHBIE 60PO3/ibl IIPH IIOPO3HOCTH I10YB
50 %. OHu oCHOBaHBI Ha HCIIOJIb30BAaHUHU
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bopMyJs TUAPABJIUKHU. YCTaHOBJIEHHbIE
JOIIyCTUMBIe pPacxo/bl BO/Jbl B IIOJIMBHbIE
60p03bI /15 IOYB IpeArOpUN 3aUTHNUCKO-
ro AjslaTtay Ipy pa3JIMYHbIX YKJIOHAX CIey-
omue: mpu ykiaoxe 0,005 gomyckaemslii pac-
X0/, JJIsl UCCJIe/lyeMBIX II0YB B BO3/YIIHO-
cyxoM coctosiHuu coctasiseT 0,3-0,59 s/c,
npu ykione 0,007-0,22 - 0,47 n/c u npu
ykJione 0,01-0,18-0,29 1 /c.

Juist 1pejBapUTe/IbHO YBJIaKHEHHBIX
IIOYB 3THU BEeJIMYWHBI 3HAYUTE/IbHO BBhILIE.
Tak, npu ykyone 0,005 nomyckaemsbli pac-
xop cocrasua 0,41-0,81 s1/c, mpu ykJOHE
0,007-0,26 - 0,55 5/c u npu yxaone 0,01-
0,21-0,331/c.

PesysibTaThl pacueTa CBUAETENbCTBYIOT
0 TOM, YTO /[OIyCKaeMble II0 YCJIOBUIO
Hepa3MbIBaeMOCTH II0YB Pacxo/bl BOJbI B
60p03y BECbMa MaJTbl ¥ 6JTU3KH K IIOJTy4Y€eH-
HbIM paHee B.A.TpuropsesbiM [1] u M.C. Ky3-
HEI[OBBIM [ 2].

/11 olleHKU NMOTeHIMaJIbHONH OIlaCHOC-
TH 3PO3UH IIOYBBI SIBJISIETCS OXHUJaeMast
BeJIMYHMHa CMbIBaA. |11 pacyeTa BO3MOKHOU
BEJIMYWHbl CMbIBA II0YB IIPpHU IOJHUBE II0
6oposzaam B. fl. 'puroprseBsM u ap.[1] ycTa-
HOBJIEHA CJIeyI01Lasi 3aBUCUMOCTD:



AP - foHHasi pa3MbIBawILasi CKOPOCTb

1,97 xI q0,6 xJ MOJIMBHOM BOJIBL, M/ C.
Q=77 (—— )xt (7 lpuBeeM npuMep pacyera.
Var HWcxoHble faHHBIE: [JyIMHA 60po3bl, | =
50M; pacxoj BoABI B KOHIIE 60p03/bl, ( =
rae: Q —CMBbIB IIOYBBI € yYacTKa AJIUMHOU 0,63 J1/c; yKJIOH 6opo3zsy, | =0,005; BpeMst
(1=50m),1/ra; [I0JIMBa Iocje jJoberaHus BoOAbl 0 KOHIA
q - pacxo/i BOABI B KOHIE 60p03/b1, J1/C; 60po3/bl, t = 6 4; NIMpUHA MeXKypsui, M =
] - yKJIOH 60pO3/1bI; 0,6 M; AoHHasg pa3MbBIBAKOIIAs CKOPOCTH
t - BpeMs mosiMBa IOC/IE J06EraHusl  10uBHOM BOJDI, VAp=0,072 m/c
BOJBI /10 KOHIIa 6003/, Y; [loacTaBsiss yKc/I0Bble 3HAYeHUA B Hop-
1- pnimua 6opos el M; Myay (7) pacCUMTBHIBAaEM OXKU/AEMYIO BEJIU-
M - lMpyHa MeXAYPAANH, M; YUHY CMBIBA IOYBLI IPH TOJIUBE.
Q= 1,97*50( M)a* t= 19750 0,63 +0,005 )6 =164,17(0,63°°+0,07) %6 =985,02(0,63*° *0,07)’=
" v, 0,6 0,072
985,02(0,63"°" *0,07) =985,02+0,63"%0,07’ 3AKJIIOYEHUE
[lonyyeHHasi cxeMa NIOTeHLUaJIbHOH
19Q5,=19985+1,81q0,63+31q0,07 OIIACHOCTH UPPUTAIHOHHOH 3PO3UH C KOJIU-
19Q,=2,9934+1,8%1,7993+3*2,8451 YeCTBEHHOM OILEHKOH CMbIBa NMOYBHI NPH
19Q,,=2,9934+1,8*(-0,2007)+3*(-1,1549) OpOIIIEHUH /1aeT BO3MOXKHOCTE GoJiee palu-
19Q,,=2,9934-0,3612-3,4647 OHaJ/IbHO IIPOEKTUPOBATb U paclpejesaTb
1qQ,,=-0,8325=1,1675; 110 TEPPUTOPHH, NMOAJIEXKAIEH OpPOIIEHHIO
Q,,=0,147 T/ra HPOTHUBO3PO3UOHHbBIE MEPOIIPUATHSA C yue-

TOM GAKTOPOB 3PO3UH.
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TYWIH
Tompipak KaOBIHJIBICBIH, JKep OeepiH, CYNaHAbIPY OSPO3MSICHIHBIE Maina 0oy
CHITATBIHBIH, CPEKIUICTIKTEPIH 3epTTEy HETI31H/IEe KOKOHIC aybICIAbl eriCTIr KaFalbIHIaFbl
CyapbhUIaTBIH SPO3UsFa YIUbIparaH Tay OeKTepiHJeri KYHIIPT-KOHBIP TONBIpaKTap YIUiH
TONBIPAKKOPFay 1c-lIapajapbl 93ipJeHi. ATBI3apAarkl CYABIH TOIBIPAKTEl MIAKHBII
KETHECHUTIHACH KBUIAMJIBIFEI MCH IUBIFBIHBIH CYapyHIbIH TONBIPAKKOPFAy TEXHOJIOTHACHIHBIH
OHTAMIIBI 2IEMEHTTEP1 PETIHJIC TAHIAY/IBIH TCOPHSLIBIK € CCIITEMEIICPl YCBIHBLIABL.

RESUME
Soil protective measures for the irrigated eroded piedmont dark-chestnut soils have been
worked out in the conditions of vegetable rotation based on the researches devoted to the
peculiarities of soil cover, relief, nature of irrigation erosion displaying. Theoretical calculations
for the choice of optimal elements on soil protective technologies of irrigation including the
irrigations with allowable (according to the conditions of soil unbreaking) rates and water
discharge inirrigation furrows.
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