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OIPEJEJEHUE CPEJHEB3BEIIEHHOM BJIAY)KHOCTH IIOYBBI
B KOHTYPAX KAIIEJBbHOI'O YBJIAKHEHUA

[enpro uccnenoBaHus SBISETCS pa3pabOTKa METOAMKH pacueTa CpeIHEB3BEIICHHOU
BJI&KHOCTH TOYBBI BO BHYTPUKOHTYPHOM YBIIAKHSIEMOM IIPU KaIleJIbHOM I1OJIMBE MOYBEHHOM
npoctpancTBe. [Ipu pacderax MOJMBHBIX HOPM KaleIbHOTO IMOJIMBA CEIbX03YyTOAui, ooecme-
YUBAIOMINX (JOPMUPOBAHUE B TIOYBEHHOM MPOCTPAHCTBE OMPECIICHHBIX 0 T€OMETPUICCKUM
rnapamMeTpaM M YPOBHIO BJIQXKHOCTH JIOKQJbHBIX KOHTYPOB YBIIQXXHEHHUs, HEOOXOAMMO OIpe-
JIEUTh CPEHUN YPOBEHB BIAXKHOCTH BO BHYTPUKOHTYPHOM MpocTpaHcTBe. CylllecTBYOIINE
MIPEIOKCHUST B ATOM Y4acTH Pa3pabOTKH MapaMEeTPOB U PEKUMOB KaleIbHOTO IOJIMBA Ipe-
MMYIIECTBEHHO OPUEHTUPOBAHBI HA HEMOCPEACTBEHHBIE U3MEPEHHUs], a COOCTBEHHO PacyeThl
MIPOBOJIATCS 1O PAa3HBIM M HEJOCTATOYHO OOOCHOBAHHBIM METOJMKAM, YTO W OMPEICIACT aK-
TYaJbHOCTb IOCTABJIEHHOM 3a1auu. [IpennaraeMpiii METOAUYECKUI TTOAXO K YCTAaHOBJICHHUIO
CPEIHEB3BEIICHHON BJIQKHOCTHU IOYBbI BO BHYTPUKOHTYPHOM IIPOCTPAHCTBE IpeaycMaTpH-
BACT AlMPOKCUMALIMIO JOKAJbHOIO KOHTYpa KaleJIbHOTO YBIAKHEHUS MOYBBI U MOJIOKECHUS
BHYTPUKOHTYPHBIX U30ILIET C ONPEACIICHHBIM YPOBHEM BIIAXKHOCTH, KOJIMYECTBEHHYIO OLICH-
Ky 00BEMOB MEXKH30IUIETHOTO MPOCTPAHCTBA C COOTBETCTBYIOIIEH BIAXXHOCTBIO, pacyeT
BJIQXKHOCTHO-O0OBEMHBIX MapaMeTPOB BBIICICHHBIX 30H YBJIQKHEHUS U HAaXOXKICHHE CpPEIHE-
B3BCILICHHOTO 3HAYEHUS BJIAXKHOCTH B MPEAEIAX JOKAJIbHOIO KOHTYpPA KaIleJIbHOTO YBIIAKHE-
Hus 1ouBkl. [Ipensaraemas MeToMKa pacyeTa CpeIHEB3BEIICHHON BJIAKHOCTH MOYBHI B Mpe-
JIeJIax KOHTYPOB IO alPOKCUMHUPOBAHHBIM OUEPTAHUSIM H3OTUIET U (PAKTHIECKOMY UX TIOJIO-
JKEHUIO TTO3BOJISIET MOJYYUTh BBICOKYKO CXOAMMOCTb PE3YJIbTATOB PAacyeTa C ONBITHBIMHU H3-
MEPEHUSIMU U U3BECTHBIMH CIIOCO0AMU ITPU MUHUMAJIBHBIX 3aTpaTax TpyAa U BpEMEHHU.

KiroueBbie cioBa: KaneiabHBIN MOJUB, CPEIHEB3BEUICHHAs! BIAXXKHOCTh MOYBBI, BHYT-
PUKOHTYPHOE MPOCTPAHCTBO, KOHTYP YBIIAXKHEHUS, IOYBEHHBIE XaPAKTEPUCTUKHU.
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DETERMINATION OF AVERAGE-WEIGHTED SOIL MOISTURE
IN DRIP HUMIDIFICATION CONTOUR

The purpose of study is the development of methodology for calculating the average
soil moisture content in the inside contour soil space moistened during drip irrigation. When
calculating the irrigation rates of drip irrigation of farmland, which ensure the formation in
soil space special local humidification contours according to geometric parameters and hu-
midity level, it is necessary to determine the average humidity level in the inside contour
space. Existing proposals in this part of the parameters and drip irrigation regimes develop-
ment are oriented mainly at direct measuring, and the calculations themselves are carried out
by different and insufficiently substantiated methods, which determine the objective rele-
vance. The proposed methodical approach for determining an average-weighted soil moisture
in the inside contour space provides the approximation of the drip soil moistening local con-
tour and the inside contour isopleths position with a certain moisture level, a quantitative as-
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sessment of the volumes of the inter-isopleths space with corresponding humidity, the calcu-
lation of moisture-volume parameters of the selected moistening zones and the determination
of the average weighted moisture content within drip soil moistening local contour. The pro-
posed method for calculating the average soil moisture content within the contours on the ap-
proximate isopleth profiles and their actual position makes it possible to obtain a high repro-
ducibility with actual measurements and known methods at minimum labour and time costs.

Key words: drip irrigation, average-weighted soil moisture, inside-contour space, hu-
midification contour, soil characteristics.

Beenenue. OnHON U3 aKTyallbHBIX 337a4 ONTHUMH3ALUU PEXKUMOB Ka-
NEJIBHOTO OpPOUIEHUS SBIISIETCS ONPENEICHUE YPOBHS BIIAXKHOCTH ITOYBBI
B YBJIQKHIEMOU MPH KameJIbHOM IOJIMBE 30HE, TO €CTh B Ipeaenax GopMupyro-
HIErocsi B MMOYBOTPYHTOBOM IPOCTPAHCTBE KOHTYpa yBIaKHEHUs. Pemienue mo-
CTaBJICHHOM 3aJ1aul YCIOXXHEHO MHOTO()aKTOPHOCTBIO BO3/AEUCTBUS Ha MPOLECC
pacnpesiesieHusl BJard BO BHYTPUKOHTYPHOM IOYBEHHOM IPOCTPAHCTBE YCIIO-
BUI M MMapaMEeTPOB KAIEJIbHOTO MOJUBA. B CBS3M C 3TUM 1ENIbI0 HACTOSIIETO UC-
CIIEIOBaHMsI SBJIAETCA pa3pabOoTKa METOAMKH pacdeTra CpeIHEB3BEIIECHHOM
BJIQYKHOCTH MOYBBI BO BHYTPUKOHTYPHOM YBJIQKHSIEMOM IPHU KaleJIbHOM IOJIH-
BE€ [TOYBEHHOM IPOCTPAHCTBE.

B npepnenax JokanbHBIX KOHTYPOB KAalle€JIbHOTO YBJIa)XXHEHUS (POpMHUpY-
I0TCSI TPH XaPAaKTEPHBIX BJIAKHOCTHBIX 30HBI: 30HA MOJHOTO HACHIIICHUS [TOYBBI

C BHYTPUKOHTYpPHOU BJIQXKHOCTBHIO [3 OJIU3KOM K €€ TOJIHOM BIIarOEMKOCTH

B/KOH

Byp WM cooTBETCTBYIOIIEH el (mpu [3 > Byp); 30HA C BIAXKHOCTHIO, COOT-

B/KOH
BETCTBYIOIIEH ypOBHIO HauMeHbIel Biaaroemkoctd (HB) mnmm Gnmskoit k Hei

(mpu Bug = Bojos = 0.8...0,9 By;p); 30HA ¢ BIAKHOCTHIO, ONMM3KOHM K HIDKHEMY

TIOpOTy JOTIOJIMBHOM BIIaKHOCTH (TipH 3 < 0,7...0,8 Byp)- [To npunsTOMY

B/KOH
YCJIOBHOMY Pa3/ICJICHUIO YBJIXKHSEMOr0 BHYTPUKOHTYPHOT'O MOYBEHHOTO MPO-
CTpPaHCTBA Ha BIAXXHOCTHBIE 30HBI (30HBI C Pa3HbIM YPOBHEM BIIAXKHOCTH) UMeE-
I0TCSI pa3IuYHbIC TIPEJIOKEeHUsI, TpuBeeHHbIe B pabotax B. B. bBoponbruena,
A. B. lllypasununa u ap. [1], O. E. Sconuau [2], B. H. llkyps1, . JI. OGyma-
xoBa U A. H. PepkakoBa [3], A. A. Anekcamenko [4], A. U. T'ojoBaHnoBa u
E. B. Ky3nenona [5], A. M. 3eitnurepa [6], O. H. Kapnienko [7], O. H. Koxno [8],
b. b. lllymakoBa [9, 10], A.C. OBumnuukoBa [11], A. M. Oneitnuka [12],
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B. U. Top6osckoro [13], }O. C. VYpxymonoit [14], M. FO. Xpabposa [15],
M. N. Pomaiienko [16] u np.

B cBsi3u ¢ 3TUM U B paMKax MMOCTABJICHHOW 3a7a4i OTMETHM, YTO OIpe/ie-
JICHHBIC HESICHOCTH B M3BECTHBIX Pa00TaX UMEIOT MECTO (B YaCTH YCTAHOBJICHUS
I'PaHUYHBIX (OKOHTYPUBAIOIINX) JHUHHUA, OUYEPUMBAIOIINX JIOKAIBHBIE KOHTYPHI
KaIreJIbHOTO YBIAXHEHHS MOYBbI). VI3BECTHBI MPEITIOKEHUST HAXOAUTh TPaHHIIBI
JIOKAJIBHBIX KOHTYPOB IO KOOPJIWHATAM OKOHTYPHBAIOIINX TOBEPXHOCTEH WITH
10 JTUHUSIM OTPEICIICHHOTO YPOBHS BIXKHOCTHU (M30TIIIETaM):

- TI0 TUHUSAM, COOTBETCTBYIOIINM YPOBHIO €CTECTBCHHOMN BIIAYXHOCTH TI0Y-
Bbl, TO €CTh [0 TPAaHUYHOW JIMHUM MEXJY 30HaMH HCKYCCTBEHHOTO M €cTe-
CTBEHHOTO YBJIa)KHEHUS TIOYBHI;

- KOOpAMHATaM TOYEK W OKOHTYPHBAIOUIEH (COCIUHSIONICH WX) JTUHUHU
C BJIQXKHOCTBIO, MPEBBIIIAIONIEH €CTECTBEHHYIO BJIAKHOCTH MOYBEHHOM TOJIIIH

Ha 5 %, TO €CTh NPU TpaHM4HOM Braxuoctu B = 1,050, wmm 1,050

ecT a/n )

- BUIUMOH (3pUTENbHO HAOII0JaeMOM 10 LBETY Pa3HOYBIAXKHEHHOM Mou-
Bbl) TPAHUYHOU JIMHUM C BJIAXXKHOCTHIO MOYBBI B IPAHMIIAX KOHTYpA, OTIMYHOU
OT 3aKOHTYPHOM;

- TUHUM (M30IUIETE), COOTBETCTBYIOIIEH ONPEEIECHHOMY YPOBHIO BIIaX-

HocTH o4BHI (00br4HO 0,70; 0,75 mu 0,80 B,5)-

N3 umeronmxcst NpeanonokeHuil Hanoosee 000CHOBAaHHBIM TPEICTABIISA-
etcst mpuBeaeHHoe B padore B. H. Illkypsr, JI. JI. O6ymaxoBa, A. H. Perkako-
Ba [3] mpemiokeHne Mo ONPEACIICHUI0 OTPAaHWYMBAIOLIEH JIOKAIBHBIM KOHTYD

KalcJIbHOI'O YBJIAKHCHUWA IMOYBLI IMHHUU C BJIAKHOCTBIO (BKOH) HpeBBIIHaIOHleﬁ

rp’
€CTECTBEHHBIN ypoBeHb ((hOH) HEYBIAXKHIEMOIo (3aKOHTYPHOI'0) MOYBEHHOIO

NpOCTpaHCTBa 3., WU JOMOJUBHYIO BIaXHOCTh B, HA 10 %, TO ecTh mpu

ect’ /o °

(BKOH)rp = 1,1B,., wm (BKOH)rp = 1,1B,,. IIpunaToe mpeBbllIEHHE YpOBHEH

BiaxHoCTH B 10 % COOTBETCTBYET TOUHOCTH (PUKCAIMU M AlIIPOKCUMAIH Tpa-

HUYHBIX JINHUM KOHTYPOB U BHYTPUKOHTYPHBIX U3O0ILJIET.
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Marepuanbl 1 MeTOAbI. J[JI1 KaUECTBEHHOW M KOJIMYECTBEHHOW XapakTe-
PUCTUKH PACIIPEACIICHHS] YPOBHS BIIAXKHOCTHU MOYBBI BO BHYTPHUKOHTYPHOM ITPO-
CTPaHCTBE MCIIOJb3YHOTCS SKCIIEPUMEHTAIBHO YCTAHOBJICHHBIC JAAHHBIE U IIPE.-

CTaBJICHHBIC U30IUICTHI C OIIPCACICHHBIM YPOBHCM BJIA’JKHOCTHU B B A0JIIX HUJIN

n3/1

MPOLIEHTaX OT BIAXHOCTU [, cooTBeTcTBYyIomeil HB. O6bIuHO ypoBeHb BiIak-

HOCTH BHYTPUKOHTYPHBIX M30ILUIET MPUHUMAETCS (@ M30IUIETHl BHIYEPUUBAIOTCS)

c mwaroM 5 % (pexe) wim 10 % (game) ot By (705 75; ...; 120 % ot Byp) wWim
B I0JIX OT Py (0,75 0,8; ...5 1,2 By)- OTMeTuM, 4To npakTuka o0paboTKH JIo-

KIbHBIX KOHTYPOB KAaIE€JIbHOTO YBIIAJKHEHUS TOYBBI IOKAa3bIBAET J10CTATOY-
HOCTb 10%-ii rpagaiuu ypOBHEH BIIA)KHOCTH IJI ONPENECICHUS KOOPJAWHAT U
MOJIOKEHUSI U30IUIET BO BHYTPUKOHTYPHOM MPOCTPAHCTBE U MPOBEIAEHUS IO-
CJIEAYIOIINX PACUETOB MOJUBHBIX HOPM MPH KaleJIbHOM OPOIICHUN PACTEHUMN.
[IpuHuMas BbIIENPUBENCHHBIE TPEJIOKEHUS, TPOUILTIOCTPUPYEM pellie-
HUE TIOCTAaBJICHHOW 3ajauu (1o pa3paOOTaHHOW HAMHM METOJUKE) Ha MpUMEpe
OJIHOTO PEATHHOTO JIOKAJIbHOTO KOHTYpA KaleJIbHOTO YBJIKHEHHS, CHOPMUPO-
BAaBILIETOCS B TEMHO-KAIITAHOBBIX TSXKEJIOCYIJIMHUCTBIX MOYBAX CO CJEAYIOLIH-

MU BOJHO-(QU3MYECKUMHU €€ TMOKa3aTeIsiMU: CoJepkKaHUuEe (PU3NYECKON TIUHBI

W

r/a

= 47,2 % ot maccel abcomoTHo cyxoi mouBbl (MCII); MIOTHOCTH MOYBHI
B 00pasiie ¢ HeHAPYIIEHHOM CTPYKTYpO#l (MM IUIOTHOCTBIO) Y s = 1,30 r/em?; HB
Wys = 23,4 % MCIL. [lonuB kanenabHULEH ¢ pacXoaoM ¢, = 4 JI/4, IPOJOIIKH-
TEJIBHOCTD KaleJIbHOrO MONKBA («KaruieBanus») — t = 30 4, noauBHas HOpMa

N_, = 120 1 npusATa U3 yCI0BUA YBIAXKHEHUS METPOBOIO CJIOS IOYBBI B IOJ-

TI0.

KareJlIbHOM MPOCTPAHCTBE /10 BIAXKHOCTH, cocTaBisitomieit 80 % or HB. Hcxon-
Has uHOpMaLUs IO JIOKATBHOMY KOHTYPY KalleJIbHOTO YBJIAXHEHUSI TOYBBI
Mpe/ICTaBJI€Ha MaTpHUIIC H3MEpPEeHHIl €€ BJIaXHOCTH B IOJKaIleJIbHOM IIpO-
CTpaHCTBE (PUCYHOK 1).

Pe3yabTathl u 00cy:xaenue. /[anapie pucyHka 1, 6 MO3BOJISIOT MOCTPO-

HUTb BO BHYTPHUKOHTYPHOM IIPOCTPAHCTBEC CHUCTCMY H3OINICT C IIAaroM YpOBH:A
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BJIAXKHOCTH, KOTOpPBIA paBeH S5 % OT BIAXHOCTU IMOYBBI, COOTBETCTBYIOIIEH
ypoBHi0o HB (pucyHok 2).

a) CM 80 60 40 20 0 20 40 60 cM
146 169 181 229 242 223 17,0 14,7 [140 [26,0

o
(=)

149 186 206 23,6 246 230 208 171 [1485 248

NN
S
—_—
}J’I
W

161 186 212 232 237 223 207 175 22,5

D
=}
=
A
W

152 180 198 212 21,7 210 187 173 223

2]
=)
3]
—_—
(e}

73 192 192 193 188 180 154 [160

—
S
(=}

16,1 2 20,0

133 172 181 18,5 18,0 16,5

['myOuna nouBenHoro npoduis, h, cm
JlomonuBHasE BIAXKHOCTS, .., B,., %o MCII
Haumenbinas B1aroeMkocThb, By, %o MCII

120 157 171 185 157 19,6
cMB0 60 40 20 Q0 20 40 GOeM
0) 54,2 630 696 88,1 93,1 838 634 54,5 [140 [26,0

3]
=}

14,8

[\
'.b
o0

60,0 730 831 932 992 927 839 690

LN
=]
n
W

71,6 82,7 942 108,1 100,9 99,1 9230 798 4%

D
S

—
W
(9]

642 807 848 951 973 942 839 716 223

]
=

16,0

N
p—
=)

824 914 914 919 895 837 733

S
(=)

16,1 2 20,0

745 840 90,5 925 90,0 835

['mybuna nouBenHoro npoduis, h, cm
HaumeHnbliasi BJ1aroeMkocTb, f3,,,, %o MCII

JlononuBHas BIAXHOCTb, B, B,., Yo MCII

)
=

80,1 872 84,2 80,1 A0

73,1
a—B % ot MCII; 6 — B % or HB

Pucynok 1 — MaTpuubl JaHHBIX H3MEPEHHUI BJIAKHOCTH MOYBbI
B IIOIKAIECJIBbHOM II0YBEHHOM IPOCTPAHCTBE
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a) 6) 06 04 02 02 04 06

i i
—— 100%HB — —95%HB - — —90%HB =100 %HB; [ -100-90 % HB;

""" S| st = T [[]-90-s0% HB; [JJ] -80-75 % HB

PucyHok 2 — O4epraHne KOHTYpa KaneJbHOI0 YBJIAKHEHHUS M0YB U
BHYTPUKOHTYPHBIX M301L1eT B mpouentax or HB (a) n
ero o0bemMHoe n3oo0paxkenue (0)

Cyas mo naHHbIM Matpuilbl (pucyHOK 1) u u3orieram (PUCYHOK 2),
3a TpaHuIly KOHTypa YBJIQXKHEHUS MPHUHATA HU30IUIETA C YPOBHEM BIIAXKHOCTU

By = B = 0,75By5 ipu ypoBHE ONONTMBHON BIKHOCTH Byw =67 % By

B cooTBeTcTBUU CO CIOKHMBIICHCS MPAaKTUKOM, Ha MOCIEAYIOMUX dTarax
aHAIMTUYECKOW 0OpabOTKU OMBITHOTO MaTepHalia CpeJHee 3HAUCHHE BIIAXKHO-
CTH TIOYBBI BO BHYTPHUKOHTYPHOM IPOCTPAHCTBE ONPEACIISIIOCh CYMMHUPOBAHHM-
€M 3HAYCHHUH BIIAXKHOCTH B TOYKAaX €€ 3aMEPOB U JCICHUEM MOTYyYEHHON CyMMBbI
Ha KOJIMYECTBO TOYEK B Mpejeiax KOHTypa yBiaxHeHus. [Ipu pacuerax warie
BCEr0 U OOOCHOBAaHHO HCIIOJIb30BAIMCH MOKA3aTeNId BIAXKHOCTH B MPOLEHTAaX
ot HB. IIpu nepeBoae abcomoTHBIX 3HaUeHu BiaaxkHoctu (B % ot MCII) B oT-
HocuTenbHble (B % oT HB) pa3HeiMu crenpaiucTaMyd MCIOJb30BaJIUCh Kak

CpelHHue MO BCeMy MOYBEHHOMY Mpoduino 3HaueHUus [, Tak U quddepeHnu-

POBAHHBIE MO CJIOSIM MOYBEHHOW TOJIIIHA 3HAYECHUS BJIAXXHOCTH, COOTBETCTBYIO-
e ypoBHio HB. B pe3ynbrare ncnonb30BaHus pa3HbIX METOAUYECKHUX TTOJIXO0-
JIOB K pacyeTy CPEIHEN BIAXKHOCTH MOYBBI BO BHYTPUKOHTYPHOM MPOCTPAHCTBE
WX BETTMYHMHBI JIaXKe JUTsl OTMHAKOBBIX YCIOBHM (hOPMHUPOBAHUS JIOKAIBHBIX KOH-
TYPOB OKa3bIBAJIUCh PA3JINYHBIMH.

HpI/I HCIIOJIb30BAHNH 3KCIICPUMCEHTAJIbHBIX AAHHBIX, IIPECACTABJICHHBLIX B BH-
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A€ CUCTEMBbI U30IUICT, CPECAHEC, A TOYHCEC OCPCIHCHHOC, 3BHAYCHHUC BJIAXKHOCTH 104~

BBI B IPEJIETIax JOKATLHOTO KOHTYpa yBIaXKHEHUsS [3

KOH

(BHYTPUKOHTYPHOTO ITPO-

CTpaHCTBa) MOKET OBITH OIIPCACICHO 110 COOTHOIIICHUIO:

BKOH = (Z Bma W )/ Weon »

rac BM/m — CpCaHsAA BCIWYMHA BJIAKHOCTH ITOYBBI MCKAY JABYMA COCCIACTBYIO-

IIUMU U30IUIETaMHu (TO €CTh B MEKH3O0IUIETHOM BHYTPUKOHTYPHOM MPOCTpaH-
CTBE) B IIPOILIEHTaX OT BJIAXHOCTH, COOTBETCTBYIOIIEeH HB;
W, — 00beM BHYTPU- WIM MEKU3OILUIETHOIO ITOYBEHHOIO MPOCTPAHCTBA,

us

OTPaHUYEHHOI'O0 OJHOM WJIM JBYMS COCEACTBYIOILMMHU H30ILIETaMH (MU30ILIET-
HBIMH TIOBEPXHOCTAMH), M>;

W_ — 00BbeM JTOKaILHOTO KOHTYpPa KaIlICJIbHOI'O YBJIA)KHCHUS I10YBEI, M3.

KOH

Takoil MoAXOX MO3BOJSAET IMOJYYHUTHh JAOCTATOYHO TOYHBIE OCPEAHECHHBIE
110 KOHTYPY YBJIQKHEHHS 3HAYEHUS BIAKHOCTH, HO TPeOyeT 3HAYUTENbHBIX TPY-
703aTpar Mo ONpEAENCHUIO IUIOWAAed U 00bEMOB CIIOKHOPOPMEHHOTO (pHUCy-
HOK 2) MEXHU30IUIETHOIO IPOCTPAHCTBA. I yNpOIIEHUs] pacueToOB B pEalbHOMN
NIPAKTUKE HUCIOJb3YIOTCS YCIOBHO alNpPOKCUMHPOBAHHBIE MOJIOKEHUS (OouepTa-
HUSI) BHYTPUKOHTYPHBIX M301UIeT. Vcnonb30BaHie annpOKCUMUPOBAHHBIX Npodu-
Jiel KOHTYpPOB YBIIQ)KHEHHSI 0OOCHOBAHO COOOPaKEHUSIMU y4Y€Ta M OCPEIHEHUS
pa3IMYHbIX OTKJIOHEHUH KOOpIMHAT M (POpM OyepTaHUsl KOHTYPOB C PAa3HBIMHU
YPOBHSIMH BJIQKHOCTH, 3aMEPSIEMbIX B OIMHAKOBBIX YCIOBHUIX UX (DOPMUPOBAHUSI.

O kauecTtBe (TOYHOCTH M OOOCHOBAHHOCTH) ANMPOKCUMALIMA BHELIHUX
OYEpPTaHUU 3TOr0 KOHTYpPa M OYEPTAaHUN WX BHYTPUKOHTYPHBIX 30H C Pa3HbIM
YPOBHEM BJIQKHOCTH MOYBBI MOXHO CYAUTH IO PE3yJbTaTaM WX COIOCTaBIIC-
Hus [3]. T'eomerpuueckue 00pa3bl (IPEICTaBICHUS) KOHTYpa YBIAXHEHUS U
BHYTPUKOHTYPHBIX 30H YBJI&KHEHUS IO OINBITHBIM JAaHHBIM (PUCYHOK 2) U HX
aHAJIMTUYECKas allpOKCUMAlIMsl, BBIMOJIHEHHAs 110 3aBUCUMOCTH aBTOPOB (pHUCY-
HOK 3), Kau€CTBEHHO CXOJIHBI (IMTO00HBI) U KOJUYECTBEHHO OJIU3KHU.

[IpuBeneHHass Ha pUCYHKE 3 aNMpOKCHUMAalMs BHEUIHErO0 OYEpTaHUs JIO-
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KaJbHOTO KOHTYpPa KaleJbHOTO yBJIaXXKHEHHS MOUBHI (pUCYHOK 1, 6) B comocTas-
JIEHUU C TOJIO)KEHHEM HM3OIUIET C pa3HbIM (IMCKPETHBIM) YPOBHEM BIIA)KHOCTH

noyBeHHOro npoctpanctBa st 3 = 100; 90; 80 u 75 % OT BIaXXHOCTH, COOT-

BeTcTBYIoLIEl HB mo4Bbl, NpOWIIIOCTpUPOBAHA PUCYHKOM 4.

a) 6) 06 04 02 02 04 06
M M
0.2
0.4
06 |
0.8
1 !
12
M | | 1 ! | M | | |
100%HB — —95%HB = = = 90%HB B - > 100 % HB; [l - 100-90 % HB;
""" RIHE, e SN T%HD | ]-90-80%1B; [J-80-75%HB

Pucynok 3 — ANnpokcuMMpPOBAHHBII KOHTYP B H30IL/1eTax (a) U ero
00beMHO€e MPOCTPAHCTBEHHOE U300pakeHue (0)

02 M 6) M 04 02 02 04 M

I | . |
a—100 % ot HB; 6 — 90 % ot HB; 6 — 80 % ot HB; 2 — 75 % ot HB

PucyHok 4 — OuepTaHusi BHeIIHEr0 1 BHYTPEHHUX KOHTYPOB YBJIA’KHEHUS
NPHU PA3JINYHBIX 3HAYEHUAX BJIAKHOCTH N04BHI (B % ot HB),
OrPAHNYMBAKIIUX UX U30ILIEThI




Hayunsriit s)xypnan Poccuiickoro HUU mpo6iem menunoparuu, Ne 3(27), 2017 r., [97-111]

Hcnonp30oBanue B MOCIEAYIOIIMX pacyerax allnpoOKCUMUPOBAHHBIX
KOHTYPOB YBJIQXXHEHHS M alIIPOKCUMHUPOBAHHBIX OYEPTAHUN BHYTPUKOHTYD-
HBIX M30IUIET MPU COOTBETCTBYIOIIEM KadyecTBE (YPOBHE TOYHOCTH) aIIpPOK-
CUMAallUM CYIIECTBEHHO YIPOILAET TEXHOJIOTUIO OIpPEICIICHUs 3HAYCHUMU

CpCIIHeBSBCHICHHOﬁ BJIQAJKHOCTH ITOYBbI B

oy BO BHYTPUKOHTYPHOM ITOYBCH-
HOM IIPOCTPAHCTBE.

JInsi BBITIOJTHEHUSI pacyeTOB OCPEAHEHHOW IO BHYTPUKOHTYPHOMY MPO-
CTPAHCTBY BJIQXXHOCTH TMOYBBI M3HAYAIBHO HEOOXOIMMO OMNPEACIUTh 00BEM
BCETO JIOKAJBbHOIO KOHTYpA YBJIAXHEHUSA B MpeAciax OTPAHUYMBAIOLICH €ro
M30IUIETHOW MOBEPXHOCTH, 00bEMBI BHYTPUU3OIUIETHOTO MPOCTPAHCTBA, OUep-

YUBACMOI'0 HM3OIUICTHBIMH ITOBCPXHOCTAMHU IJIA PA3HBIX ypOBHCﬁ BJIA’)KHOCTH

II0YBBI (TO €CTh (W )B ), 1 00BbeMbI MeKH30ILICTHOrO mpoctpancTsa (W, )

KOH

B COOTBCTCTBHH CO CXECMaMU, IIPUBCACHHBIMHU HAa PUCYHKC 5.

PacuyeTsl o onpe/eneHnio 005eMOB KOHTYPOB [3

oy, U151 PA3HBIX YPOBHEH
BJIQYKHOCTH U MEKU30IUIETHBIX O0BEMOB BJIAKHOCTHU MPHUBEJIEHBI JUIsl IBYX CIIO-
cOo0OB MX MPOBEACHUS — MO (PAKTUYECKUM M allIIPOKCUMHUPOBAHHBIM TIOJIOKCHH-
SIM U30TIET. Y UUTHIBAS CIIOKHOCTH (DOPM (OUYEpTaHMIA) JTOKAIBHBIX (BHEIITHETO U
BHYTPEHHETO) KOHTYPOB YBJI&)KHEHHSI TIO ONBITHBIM JIaHHBIM, MOJCYETHI 00be-
MOB OCYIICCTBJISUTH 10 M3BECTHOMY METONY MHJIMHApA (TMIPUBEIACHUS CIOXKHO-
KOHTYpHOTO ouepTaHusi K ¢opme 1uinHapa). Pacuersi 00beMOB BelMCh

HJII KOHTYPOB, KOTOPBIC OI'PAHUYCHBI M30IINICTHBIMUA ITOBCPXHOCTAMHU C YPOBHEM

UX BiaxkHocTu 3, , coctaBisommmM 75, 80, 90 u 100 % HB, a Mmexu3omnierHble

00BEMBI YBIAKHIEMOTO MPOCTPAHCTBA OMPELSISUITUCH KaK Pa3HUIIA MEXKITY 00b-
€MaMHM KOHTYpPOB, OYEpPYEHHBIX JBYMS COCEJCTBYIOIIMMHU HM30IJIETaMU

(M30TUIETHBIMU TTOBEPXHOCTSAIMU) (Tabmuma 1).
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W)y, . =75 % HB W, =80...75 % HB

W, =90...80 % HB

=90 %HB W, = 100...90 % HB

KOH =100 % HB W = 100 % HB
a — 00beMbl BHYTPUKOHTYPHOTO TIPOCTPAHCTBA; 6 — 00BEMBI MEKHU30IIETHOTO MTPOCTPAHCTBA

PucyHnok 5 — CxemMbl KOHTYPOB YBJIa:KHEHH S, COOTBETCTBYHOIIHE
75, 80, 90 u 100%-my ypoBHio HB, 110 OnIBITHBIM JaHHBIM U
annpoKCUMHPOBAHHBIX
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Ta6auua 1 — PesyabraTsl onpeaesieHus 00beMOB KOHTYPOB 110 JAHHBIM

aBTOPOB
ITokazaTenb 75 % or HB | 80 % ot HB | 90 % ot HB | 100 % ot HB
['my6buna xoHtypa h,, M 1,361 1,287 0,935 0,459
ITo ONBITHBIM OYEPTAHUSIM
Cpenuuii paguyc KOHTypa 1, M 0,557 0,501 0,319 0,075
ITnomans kKoHTYpa S, M2 0,973 0,791 0,320 0,018
O6neM kontypa W, ., M° 1,324 1,018 0,300 0,008
[To anmpoKCUMUPOBAHHBIM OYCPTAHHSIM

O6neM kontypa W, ., M° 1,312 0,953 0,373 0,023

HpI/I PacucTe CpGI[HGBBBGHIGHHOﬁ BJIAJKHOCTH IIOYBBI B IIPpCACIIaAX pac-

CMaTpUBaeMOTo KOHTypa 3

KOH

10 BapUAHTY anmpoOKCUMALIMU 00BEMBI KOHTYPOB

VBIQXHEHUS M MEXKOHTYPHBIX MPOCTPAHCTB OMPEACISINCh, aHATUTUYECKU
1o pazpabotanHoi metonuke. [Ipu 3ToM colOmofaiach HUKENPUBEACHHAS T10-
CJIEI0BATEIbHOCTh PACYETHBIX OMEPALIHIA:

- BBIUUCIISIETCS. O0BEM KOHTYpa KameJbHOIO YBJIAKHEHHS IMOYBBI IO €ro

orpannunBaroieii nosepxuoctu (uaun) W, B M° (npu B, = 75 % HB);

- YCTAHABJIUBAIOTCA 00BEMBI KOHTYPOB (W )[3 o OI'PaHNYCHHBIX HU3O0ILICT-

xon
HBIMHU NTOBEPXHOCTSAMH C BIAKHOCTBIO, cocTasiptromieit 100; 90; 80 % Biyy;

- OTIPEACIAIOTCS O0BEMBI BHYTPHU- M MEXKHU30IUIETHOTO YBIIA)KHAEMOTO
1104BOrpyHTOBOrO mpoctpancTBa W, o, W0 00> Wooso B Wi ss5

- HA3HAYAIOTCSl CPEAHUE 3HAYCHUS BIAXKHOCTH B Ipeleslax BHYTPHU- U Me-
’KN30IUIETHOTO yBIaKHAeMoro mpoctpanctsa: f3,. = 105,0; 95,0; 85,0 u 77,5 %
HB;

- OIIpeJEIsieTCA CPeIHEB3BEIIEHHOE (110 00beMy KoHTypa W, ) 3HadeHue

BJIQYKHOCTH MOYBBI BO BHYTPUKOHTYpHOM TipocTpaHcTBe (B % HB):

a VVloo 'Blos +W/100—90 'B95 +VV90—80 'Bss +VVSO—75 'B77,5
BKOH - W .

KOH

Pe3ynbTaThl pacueToB BIa)XHOCTH MOYBHI 3, MPHUBEIEHHI B Ta0mIe 2.

11
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Tabanua 2 — Pacuer cpeiHeB3BelIeHHOM BJIAKHOCTH MOYBbI B Mpeiesiax
BHYTPUKOHTYPHOTI'0 IPOCTPAHCTBA

3HaueHue pacyeTHOr0 NapaMeTpa 1o KOHTYpy
PacuetHblil napamerp 110 ONBITHOMY OYEPTAHHIO M0 anmpPOKCUMUPOBAHHOMY
OYEPTAHUIO

Wign» M° 1,324 1,312
Wigo» M° 0,008 0,023

Wog , M° 0,300 0,373
Wy, M 1,018 0,953
Wos, M 1,324 1,312
Wig» M° 0,008 0,023
Wigo-90 5 M’ 0,292 0,350
Wooso 5 M’ 0,718 0,580
Weo-75 5 M’ 0,306 0,359
Wioo - Bios 0,840 2,410
Wioo-90 - Bos 27,740 33,250
Woo_g0 - Pss 61,030 49,300
Wso75 -Br7s 23,720 27,820
Beon» % HB 85,600 85,960

BoiBOABI

1 ITpu pacyeTax MOJMBHBIX HOPM IPHU KaNEIbHOM IOJUBE CEIBCKOXO35M-
CTBEHHBIX YTOJIUH, oOecreurnBaromux (popMUpOBaHKUE B MMOYBEHHOM IPOCTPaH-
CTBE ONPEICICHHBIX MO T€OMETPUUECKUM IMapamMeTpaM M YPOBHIO BJIAXKHOCTH
JIOKAJIbHBIX KOHTYPOB YBJIQKHEHUs, HEOOXOJMMO HAWTH CpPEIHUN YpOBEHBb
BJIA)KHOCTH BO BHYTPUKOHTYPHOM TMpocTpaHcTBe. CylIECTBYIOIINE MPEIIONKE-
HUSI B ATOM 4YacTh pa3paOOTKH TEXHOJOTHUNA U PEKHUMOB KalleJIbHOrO IMOJIMBA
CEJIbCKOXO3SMCTBEHHBIX KYJbTYP NPEUMYIIECTBEHHO OPUEHTUPOBAHBI HA HETIO-
CPEICTBEHHbIC M3MEPEHUs, a COOCTBEHHO pPacyeThl MPOBOJATCS MO Pa3HBIM U
HEJIOCTATOYHO OOOCHOBAHHBIM METOJIMKAM, YTO M IPEAONPEICIsIeT aKTyallb-
HOCTB IIOCTABJICHHOM 3aJ1a4u.

2 IlpennaraeMplii METOAWYECKUN TMOJAXOA K ONPEICICHUI0 CpeIHEN
(CpenHEeB3BEUIEHHOM) BJIA)KHOCTU MOYBBI BO BHYTPUKOHTYPHOM IPOCTPAHCTBE
MpelyCMAaTPUBAET aNlIPOKCUMAIIMIO OUYEPTAHUA KOHTYpa U MOJIOKEHUS BHYTPH-

KOHTYPHBIX H30ILICT C OIPCACIICHHBIM YPOBHCM BJIAJKHOCTH, BBIYUCJICHUC 00b-

12
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CMOB BHYTPH- U MCKHU3OINICTHOI'O IIPOCTPAHCTBA C COOTBeTCTBYIOHICﬁ BJIaXXHO-
CTbIO, pacycT BJIAJKHOCTHO-00BEMHBIX napaMCeTpOB BbIACIICHHBIX 30H YBJIA’KHC-
HHA U YCTAHOBJICHUC CPCIHCB3BCIICHHOI'O 3HAUYCHHA BJIA’)KHOCTU ITIOYBBI B IIPCIC-
JIaX JJOKAJIbHOI'O KOHTYpPa KaIllCJIbHOI'O YBJIA)KHCHHUA ITIOYBCHHOI'O ITPOCTPAHCTBA.

3 Hpez[naraeMaﬂ MCTOOMUKA pacydcTa CpCI[HCB?:BGIHGHHOﬁ BJIaXHOCTH
B IIpCACIaX JIOKAJIBbHBIX KOHTYPOB YBJIAXKHCHUA IIO0 QAIIIPOKCHUMHUPOBAHHBIM
O4YCPpTAHUAM H3OINICT U CI)aKTI/I‘-IeCKOMy HUX ITOJIOKCHUIO ITO3BOJIACT IIOJIYUYUTD

BBICOKYIO CXOIMMOCTD B PC3YyJIbTaTaX pacucTa IIpu MUHUMYMC TPpya03aTpar.
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