JJ1eMeHThI TEXHUKH MOJUBA U UX pacuer

[ToBEepXHOCTHBIM MOJIMBOM HA3BIBAETCS CIIOCOO OPOIIIEHUS, TIPU KOTOPOM BOJA paCIpeeNsieTCs 10
TOJIIO CIUTOIIHBIM CJIOEM HJIM OTJENbHBIMU CTPYSIMH 110 60PO3/1aM U MOCTYMAET B IOYBY MO/
JIEMCTBUEM IPaBUTALMOHHBIX U KAIWILISPHBIX CHJL.

KauecTtBo 1 3()(heKTHBHOCT TIOJTUBOB CEIBCKOXO3SIICTBEHHBIX KYJIBTYP 3aBUCST MPEXKIE BCETO OT
NoJMBHOM TexHUKU. CoBepleHHas! MOIMBHAsI TEXHUKA, COOTBETCTBYIOIIASI KOHKPETHBIM
MPUPOHBIM YCIOBUSM U BO3JIETTBIBAEMOM CEIIbCKOXO3SIICTBEHHOM KYJIbTYpE, O3BOJISIET MMOJIUBAThH
KayecTBEHHO U 3 dekTuBHO. HarpoTus, oTcTanas noiauBHas TEXHUKA WIM TEXHHUKA, HE
COOTBETCTBYIOIIAsl IPUPOIHBIM YCIOBHIM U BO3/EIBIBAEMOU KYJIBTYPE, BHI3BIBACT MEPEPACKO/T
OpPOCHUTENHLHOM BOABI, OONBIINE 3aTPAThI TPY /1A, IOTEPU 3eMEIBHOM MIOMAAN U HU3KOE KauyeCTBO
MOJINBOB.

YToObI MCXAaHU3HUPOBATb U ABTOMATU3UPOBATD IMMOJIMB, HA/10 MPCKIC BCCTO 3HATH YCIIOBUA
IMPUMEHHUMOCTHU TEX WUJIN UHBIX crnoco0oB IIOJINBa, JICMEHTHI TCXHUKH ITO0JIMBA U UX OIITUMAJIBHBIC
PasMEpbI, TCXHOJIOTUIO ITOJIMBA, YMCTh OLICHUBATH KaUCCTBO U B(b(l)CKTI/IBHOCTB IIOoJInBa.

§ 5. 9JIEMEHTbBI TEXHUKH ITOJIMBA

DJIeMEHTAMU TEXHUKHU HOBCPXHOCTHOTI'O CAMOTCYHOI'O ITOJIMBa (HOJII/IBHBIMI/I BHGMCHTaMI/I)
SIBJISIFOTCSI yCTpauBaeMble (Hape3aeMbie) Ha T0JIe TTOJIMBHBIE 00PO3/Ibl, MOJOCH U YeKu. OHU CITyKaT
JUTSI TIO1a4YH BOJIBI HETIOCPEICTBEHHO K KOPHEBOW CUCTEME pacTeHHid. Boga B MONMBHBIX AJIEMEHTAX
MIPEBPAIACTCS U3 COCTOSIHUS TIOJIMBHOTO TOKA B COCTOSTHHE MTOYBEHHOH BJIATH ITyTEM BIIUTHIBAHUS
BOJIBI B TIOYBY.

[TonuBHBIE OOPO3/BI MPEACTABIAIOT COOOH CHCTEMY NapallieIbHbIX KAHABOK B 3€MJITHOM PYyCIIe
MaJjIoro MmoNepeyHoro CEYEHMsl, HApe3aHHbIX 10 IIOBEPXHOCTH I10JIA C ONPEAEICHHBIM
MOJIOKUTETHHBIM (MHOT/Ia HYJIEBBIM) YKIOHOM, 00€CIIEUHBAIOLINM MTOCTYTATEIBHOE JIBIKEHUE
BOJBI OT MX Hayaja K KOHILY.

[TonmB mo 60po3aamMm — 3TO crocod MoJIMBa, MPU KOTOPOM BOJIA ABUKETCS TI0 00po3/1aM
OTACJIIBHBIMHU CT’py}IMI/I

Puc. 1. ITonus mo 06opo3aam.

Y BIIMTBHIBAETCS B IIOYBY MO J€HCTBUEM IPaBUTALIMOHHBIX U KaWJUIAPHBIX CHII Yepe3
CMauMBaEMYI0 IOBEPXHOCTh MOIHMBHBIX 60po31 (puc. 1). [Tomus mo 60po3aaM OCHOBHOM U caMblit
pacrpocTpaHeHHbIH crocod nosiuea. [To 60po3am MoaMBarOT NPOMAIIHbIE KyJIbTYphl (XJI0MYaTHUK,
CBEKITy, KapTodesb, KyKypy3y U JIp.), BAHOTPATHUKH, Ca/Ibl, & B HEKOTOPBIX paiioHaX M y3KOPSTHBIE



KYJIBTYPHI (3€pHOBBIE, TPABHI U Ap.). B mocieqHeM cirydae 60po36! TOJKHBI OBITH 3aCEBACMBIMH.

PaccrostHue MEXIy TOJIMBHBIME OOPO3/1aMH Ha3HAYAIOT U3 YCIIOBHS IOJIyYCHHUS MaKCHMAaIbHBIX
yposkaeB. OHO 3aBHCUT B OCHOBHOM OT CBOMCTB TOYBBI, YKJIOHA O0pPO3/1 M XapaKkTepa pa3MeleHus
pacteHuii. Ha TspKenbIxX BIaroeMKuXx 104Bax, IJie KOHTYP YBJIaKHEHUS IIMPOKUM, paccTosHUuE
MEX/ly MOJUBHBIMU 00pO3/1aMHU MOXKET ObITh IPUHATO 3HAYMTENBHO OOJIBIINM, YEM HA JIETKUX
MaJIOBJIATOEMKUX [I0YBaX, IJI€ KOHTYp YBIAXHEHUs Y3KUil, BEITAHYTHIN KHU3Y. PaccTosHue mexny
60po31amMH JOKHO 00eCHeUUTh JOCTATOUHO PAaBHOMEPHOE YBIIAXXHEHUE BCETO aKTUBHOTO CJIOS
nouBsl. JI71s1 osIMBa NpONalIHbIX KyJIbTYp B ycioBusax CpeqHei A3uu Ha CpeJHUX U MaJIbIX
ykionax mectHoctd (0,007 1 MmeHee) nmoiuBHBIE O0OPO3/1bI Hape3atoT vaile Becero yepes 0,9 m apyr
oT Jpyra (HIMPOKUE MEKTYPA/bs), a Ha Oosiblux ykiaoHax (6osee 0,007) — uepes 0,6 m (y3kue
MeXIypaabs). B npyrux pailonax ajis noayMBa OpONalIHbIX KyJbTyp IIUPUHY MEXIYPAIUi
npuHUMaioT 0,7 M.

upokue Mexaypsabs IO3BOJISIOT CYLIECTBEHHO YBEJIMYUTh [IONEPEYHOE CEYEHHE OOPO3]I B
CPaBHEHMHU C Y3KUMU MEXKYyPSIbIMU, a CIIEA0BATEIBHO, UX MPOIMYCKHYIO CIIOCOOHOCTD U JUTUHY,
YTO OCOOEHHO BaXXHO MPU MaJIbIX YKI0HaX 00po3i. [Tpu OonblMX yKIOHAX HA CPEAHUX U TAKEIBIX
MOYBaXx, i€ KOHTYP yBIaxHeHus mupokuii (1-1,2 m), a mupuna mexxaypsauii 0,6 M, nepbie 18a
WM BCE TIOJIMBEI MIPOBOJAT Uepe3 00po3ay (depe3 MexAypsabse), To ecTh yepe3 1,2 m. Haubonee

3¢ (heKTUBEH B 3TUX YCIOBUAX MOJIUB Uepe3 MEKIYpsAIbE MO YINIOTHEHHBIM KOJIeCaMH TPakTopa
Oopo3saam.

[Tpu nosiuBax MHOTOJIETHUX HACAXJICHUM (BUHOTPAJIHUKHU U CaJibl) IOJIMBHBIE OOPO3/Ibl HAPE3AIOT B
Mexaypsabax HacaxaeHuit (ot 1 1o 10 6oposzn). PaccTosiHust Mexxay 60po3aaMu 3aBUCST OT BHIA
HAaCaXJACHUM, TTIOYBbI U YKJIOHA.

Ha Bunorpaanukax B 60JBIIMHCTBE CIIy4aeB HApE3aloT IBE OOPO3/bI B MEXKAYPAIbE, IO OTHOU
MOJIMBHOM 00p0o3/1e ¢ 00eUX CTOPOH psiJjia BUHOTpaaa Ha paccTosHuu 50 cM OT Hero.

Taxxke Hape3aroT 00pO3/bl U B MOJNO/IBIX CaJlax B MEpBbIe 1Ba roja ux xu3Hu. [lo mepe yBenuuenus
KPOHBI M PAa3BUTHS KOPHEBOM CHCTEMBI B 3aBUCUMOCTH OT CXEMBI MOCAAKH YKCIIO TTOTUBHBIX
00po31 yBenHUUBAIOT A0 4-6 (110 2-3 OOpO3bl ¢ KaXKIOH CTOPOHBI Psifia), a B IEPCHKOBBIX caTax —
1o 10 6opo3.

B 5-8-netHeM Bo3pacTte caabl HOTUBAIOT 10 OOpO3AaM, EPBBIE U3 KOTOPBIX HAPE3arOT Ha
paccrosinuu 0,8-1,1 M ot mram0a, 4ToOBI MPU HApE3Ke X KPOHA JEPEBbEB HE MOBPEKAATACH
MexaHuzMamu. [1pu MUpoKuX MEXIypsAIbIX TyOrHHa 60po3 bl paBHa 15-25 cM, HIMpHHA IOBEPXY
— 50-60 cMm. Takue 60po3asI HA3BIBAIOT TIyOOKUMU. [IpH Y3KUX MEKIYPAABSIX TIIyOUHA OOPO3IBI
paBHa 10-15 cm. Takue 60po3abl HA3BIBAIOT MEITKUMH.

bopo3snbl, nMerolue B KOHIIE X MEPEMBIUKY, Ha3bIBAIOT TyIbIMU. FIX Hape3aroT Ha MasblX YKJIOHaX
U TOJIMBAOT IO HUM 0€3 MOBEPXHOCTHOIO cOpoca BOJBI.

Ha 6ompmmx 1 cpeJHUX YKIOHAX MOJTUBATH Oe3 HEOOIBIIOT0 MOBEPXHOCTHOTO cOpoca (3-5%
pacxoja MoJIMBHON CTPYH) MPAKTHIECKH HEBO3ZMOXKHO. [103TOMY Ha TaKHX YKJIIOHAX MOJIUBHEIC
60p03ﬂbl TICPEMBIYCK HEC UMCIOT U X HA3BIBAIOT MTPOTOYHBIMH.

[Tonue no 0opo3aamM NPaKTUYECKU NIPUMEHSIOT Ha YKJIOHEe MecTHOCTH 110 0,03, a B HEKOTOPBIX
paiionax mo 0,3. OnHako Ha ykioHax 6omnee 0,03 ycuimBaeTcs OIaCHOCTH BOIHOM 3PO3HUH MMOYBHI.
[ToaTomy npu monuBax mo 6opo3aam Ha ykiaoHax oT 0,03 1o 0,3 HeoOX0AUMO CTPOTO COOTIOIATE
PEKOMEHIANNH TI0 pa3Mepam MOJMBHBIX CTPYH U MPUMEHSATH MOJUBHYIO TEXHHUKY,
00ecTIeunBaroIIy 0 1M0/1a9y MaJIbIX CTPYH B OOpO3/IbI.



HanpapieHue noaMBHEIX 60p031 10 OTHOIIEHUIO K OCHOBHOMY YKJIOHY MECTHOCTH BBIOMPAeTCs C
YY€TOM KadyeCTBEHHOTO IPOBEICHNUS ITOJIMBOB 1 BO3MOXKHOCTH ITPOBEICHHUS MEXaHN3UPOBAHHBIX
00paboTOK CeTbCKOX03IMCTBEHHBIX KYJIBTYD.

Ha yxnonax mectHoctu A0 0,03 nmonuBHbie 00p03/6l LIEneco00pa3HO HAMPABIATH BIOJIb CKIOHA (TI0
HanOOJIBIIEMY YKIIOHY MECTHOCTH). VI3MeHeHne HanpaBiieHus: 00p0o3/1 Ha 3TUX YKIOHAX
YBEJIMYUBAET 00BHEMBI TUIAHUPOBOYHBIX PabOT, a MPH HEKAUE€CTBEHHO BBHITIOJIHEHHON MIaHUPOBKE
yXyAmaeT Ka4eCcTBO MMOJIMBA M YBEIMYHUBACT 3aTPaThl TPY/Ja Ha TOJIHB.

Ha yxnonax MectHoctu ot 0,03 110 0,1 npu poBHOM penbede € 11e71bI0 HEKOTOPOTro YJIMHEHUS
00po31 YKIOH ux uenecoodpasno ymensimats 10 0,01-0,03. Takolt ykiioH obecrnieunBaeT IBMKEHUE
BOJIBI B OOpO371aX ¢ MaJIbIM HanoJHeHHeM uXx. IIpu aToM 60pO3/Ipl HE MEePETIoNHAIOTCS BOAOH U HE
BBI3BIBAIOT 3PO3UIO MTOUBHI HA CKJIOHE. B 3TOM ciydae 60po3apl NOTy4al0T HalpaBiIeHUE 10
OCTPBIM YTJIOM K TOPU30HTAJIAM (TIOTIEPEK CKIOHA).

[Ipu cnoxnoMm penbede Ha Tex ke ykiioHax (0,03-0,1) nosmBHbIE OOPO3/1bl HAIPABIIAIOT 110
HauOoJIbIIEMY YKIOHY MECTHOCTH.

He pexomeHyeTcst HanpaBiasaTh OOPO3.IBI MOMEPEK CKIOHA Ha CHIIBHOKAMEHHCTHIX 3eMJIIX (TIpH
COJICPIKaHUN KaMEHUCTBIX pakimii 6onee 50-80 %), Tak Kak 31€Ch BOZMOXKHA CHIbHAS
GrIIbTpaIUs BO/Ibl YepPe3 KAMEHUCTBIE (PPAKIIMHU U3 BBIIIEPACIIONOKEHHBIX (TI0 CKJIOHY) 00pO3. B
HUXKEPACIIOIOKEHHBIE.

Ha yxionax ot 0,1 1o 0,3 mosiBHBIE 0OPO31IbI TOKHBI OBITH HATIPABJICHEI TI0 HAUOOIBIIEMY
YKJIOHY, TaK KaK Ha 9TUX YKJIOHAaX MpH paboTe MPOMAIIHOTO TPaKTOpa MONEepeK CKIOHA MPOUCXOIUT
€ro CION3aHue M HE UCKITIOUEHO onpokuasiBanue. [Ipu yxinonax mectaoctu 6omnee 0,3
MEXaHU3UPOBaHHbIE MEXypsiHbIE 00pabOTKH MPAKTUUECKH HEBO3MOXKHBI M1 HEOOXOAUMO
yCTPOMCTBO Teppac.

[TonuBHBIE MOIOCH MPEACTABISAIOT COOOM CHCTEMY IIMPOKUX MEIKUX MapajuIeNbHbIX Pycl,
YCTPOCHHBIX Ha MIOBEPXHOCTH MOJISI JIs IIPOIYCKa MOIMBHOM cTpyH. X 00pa3yioT mytem
YCTPONCTBA 3eMJISTHBIX BAJIMKOB, HAPE3aEMBIX 110 HAUOOJIbIIEMY YKIOHY MECTHOCTH TapajlIeIbHO
JpyT Jpyry. Banuku aensT opouiaemMoe 1oJie Ha MoJIOChl ONpeIesIeHHON upHHbI 1 JuinHbL. [1o
H0JI0CaM MOJIMBAIOT Y3KOPsIIHbIE (CIJIOLIHOTO CEBa) KYJIbTYPHI (3€PHOBBIE, TPABBI, JIyOSHbIE U JIp.),
a TakKe MPOU3BOAAT Biaro3apsaaky. lllupuna nonoc nomkHa ObITh KPaTHOM IMPHHE 3aXBaTa
PSLIOBBIX CesUIOK M 00bIuHO paBHa 1,8-7,2 M. [IpooNbHBINA YKIIOH TaKUX MOJIOC HE JOJDKEH
npesbimats 0,02,

[Tpu maneix yxiionax mectHocTH (1o 0,002-0,005) Ha cpeiHUX U TSXKENbIX M0YBaX INIaBHBIM
00pa3oM mpu MOJIMBE MHOTOJIETHUX TPAB HIUPUHY TOJOC MOKHO YBEIHUUTh A0 30 M (1IIupokue
MOJIOCHI).

Banuku Hape3aroT crenuanbHbIMU OPYAUSAMH — BAJIMKACIUTEISIMH JO II0CEBa UIIH OAHOBPEMEHHO
¢ noceBoM. Bricota ux ot 10-15 1o 30-40 cM u 3aBUCHT OT pacxo/a BOJbI HA MOJIOCE U HAIMUHUs
MONEPEYHOr0 YKJIOHA.

Cnoco6 MoJinBa, 1pyu KOTOPOM BOJa ABUKETCA 110 ITOJIOCAM U BIIUTBHIBACTCA B IIOUYBY 1101 ﬂeﬁCTBHeM
B OCHOBHOM T'PABUTAILIMOHHBIX CHJI, HA3bIBACTCS ITOJIUBOM HAITYCKOM I10 IMOJI0CaM (pI/IC 2)

INonuBHBIE YEKH MPENCTABIAIOT COOOM CHCTEMY MPSIMOYTOJIbHBIX 0€3yKIOHHBIX WX
MaJIOYKJIOHHBIX IIJIOHIA/I0K 3aToIuieHus pazmepamu ot 0,2 10 5 ra u 6osee, pas3/ie/eHHbIX



3eMJISTHBIMH BaJIMKaMH TPaIlelenIanbHOro ceueHus. Kak uckimodenne, Ha yqacTkax ¢ 0co0o
HEOJIaronpUATHBIM Pelbe(OM TOMYCKAIOTCS KOCOYTOJBHBIE YEKHU C YTJIOM MepeCceUeHUs
MIPOJOJILHBIX U MONEPEYHBIX BAIUKOB, HE MpeBbImaomum 70°.

Ha xpynHbIX kKapTax-yekax (miomaasio 10 24 ra) ¢ mupokuM (ppoHTOM 3ajuBa U copoca
NIOTIEPEYHbIE BAIMKU HE yCTPAUBAOT.

[IpononpHBIE BAIMKK yCTPAaUBAaKOT NOCTOSHHBIMHU, TONIEPEUYHBIE — MOCTOSHHBIMU WU
BPEMEHHBIMHU, TIEPEXOIUMBIMU WIJIH HETIEPEXOIUMBIMHU ISl CEJIbCKOXO3SICTBEHHBIX MAIIIHH.
Bricora BanukoB 35 cm, mupuHa noepxy 30-35 cMm; 3a510KeHre OTKOCOB MEPEXOIMMBIX BAIIMKOB
He MeHee 1:4, Henepexoaumbix 1:1,5.

Crioco6 momnBa, pu KOTOPOM BOJIa MOIAETCS KPYITHBIM MTOJTMBHBIM TOKOM HA Y€K WIIA KapTy-4yeK U
BIUTHIBACTCS B TIOUBY IO JEHCTBHEM I'PaBUTALIMOHHBIX CHJI, HA3bIBAETCS MOJIMBOM 3aTOTIEHUEM
10 YeKaM. JTOT CIIOCO0 MOJIMBA MPUMEHSIOT IIPU BO3JIEIBIBAHUN PUCA U JISl IPOMBIBKU
3aCOJICHHBIX MOYB.

§ 6. PACYET IIOJIUBA 110 BOPO3JIAM

[TonmuB o 6opo3aaM OCHOBHOM M caMblil paCIIPOCTPAHEHHBIN CIIOCO0 MOJINBA.

OnTumanibHBIC napaMeTpbl JIEMCHTOB TEXHUKHU I10JIMBA YCTAaHABJIIMBAOT PACUCTOM.

Puc. 2. IlonuB HarycKoM 10 T0JIOCaM.



Puc. 3. Xapakrep u3MeHEHHs pacX010B BIIUTHIBAHUS BO BPEMEHU:
a — npu noIUBe NOCMOAHHOU cmpyell, 6 U 8 — Npu NOIUBe NEPEMEHHOL cmpyell (8apuanmvl
UBMEHEeHUsI CMPYU COOMBEMCMEEHHO 8 0OUH U 084 NPUeMa);
I — obvem 600vl, 6numasuieticsi 8 60po30y; Il — ob6vem nogepxHocmHo2o copoca 800vl;
1 — xpusas pacxo006 enumuleansi 600vl 8 60Po30y, 2 — epaguk noOa4u NOJUSHOU CIPYU 8
207108e 6OpPo30b.

Pacder mommmBa o 6oposnam 6e3 copoca (moderanneM) moAPpOOHO pacCMaTPUBAETCS BO MHOTHUX
y4eOHHKaxX U MOocoOusAX 1Mo Menuopauu. B HacTosmem yueOHOM OCOOUH paccMOTPEH
MPEUMYIIECTBEHHO PAacyeT MOJUBA 110 MPOTOYHBIM 60po3aam co copocom. [ToBepxHOCTHBIN cOpOC
BO/JIbI C KOHLIOB 0OpO3/1 NP MOJIMBAX HA YKJIOHAaX MecTHOcTH Ooiee 0,003 npakTuuecku
Hens0exeH. OHaKO BaXKHO, YTOOBI ATOT cOpOC ObLT HEOOIBIIUM, He Oobine 4- 5% BobI,
MIOJJAHHOH B TOJIOBE OOPO3/IBI.

OCHOBHBIMHU ITapaMeTpaMM MOJUBHON O0pPO3/bI, KOTOPbIE HEOOXOJUMO 3HATh IPU NPOEKTUPOBAHNUU
OpOCHUTEIILHOW CHCTEMBI, SIBJISIOTCS: JITMHA OOPO3/IBI; PACCTOSTHUE MEXK/TY ITOJIMBAEMBIMHU
60po3amMu; YKJIOH 00pO3/1bl; MAKCUMAaIIbHBIN pacXo/1 MOJMBHOM CTPYHU B rOJI0OBE OOPO3/IbI;
MUHHUMAaJIBHBIN pacxo/l OJIUBHOM CTPYH, PaBHBIN pacxo/ly BIUTHIBAaHUS B OOPO3ly B KOHIIE
MIOJINBA; MPOJODKUTENIBHOCTD MOAAYH BOBI B 00p03ay (IIPOAOKUTEILHOCTD IT0JINBA) .

Kpome ocHOBHBIX TapaMeTpoB, HEOOXOIMMO 3HATh CJIEIYIOIIME: CMOUYEHHBIN EpUMETP O0PO3.IbL,



BpeMs J00eraHust CTPyH 10 KOHIIa 60PO3/bl, BpeMs 10 1a4l MaKCUMAIbHOW U MHHUMAJIbHOM
TIOJIUBHBIX CTPYH, pacXxo 1 00beM MOBEPXHOCTHOTO cOpOCa BOJIBI.

Bce aTi mapameTpbl OAMBHONW OOPO3/IbI TOJKHEI 00€cTIeYnBaTh: MoJaqy 3aJaHHON TTOJTUBHOM
HOPMBI, 33JIaHHYI0 PABHOMEPHOCTh YBJIQXKHEHHUS MMOYBHI 110 JUIMHE 00p03/ibl, Bhicokuil KUB,
BBICOKYIO IPOU3BOAUTENBHOCTD TPY1a MONUBANBIIMKOB. Kpome Toro, mpu 3THX napamerpax 3po3us
ITOYBEI JO/DKHA OBITh MHHUMAJILHOM.

[omepeunsie pa3Mepsl MONIMBHBIX OOPO3/1 Yalll,e BCEero ObIBAIOT M3BECTHHI MIIM HA3HAYAIOTCS B
3aBHCUMOCTH OT pesibe(HbIX ¥ MOYBEHHBIX YCIOBUH U OT BUAA CEIHCKOXO3IUCTBEHHOM KYJIbTYPBL.

OnTumanbHble JIUHBI O0PO3 U pacX0Ibl MOJUBHBIX CTPYH MOTYT BapbHUPOBAaTh.B IIMPOKHX
npenenax (coorserctBeHHO OT S0 10 500 M u ot 0,01 70 2 11/c). OnTUMaANBHBIE 3HAYCHUS UX
OTIPEACIIAI0T PAacueTOM Ha OCHOBE CHEIHAIbHOM Teoprun 60PO3IKOBOTO NOJUBA HIIH MOJIEBLIMU
OIIBITAMH.

Ponb Teopun 60p03/1KOBOTO NOJIMBA BO3pACTAET IIPU IPOEKTUPOBAHUN U CTPOUTEIBCTBE
COBEPLIEHHBIX OPOCUTENIBHBIX CUCTEM CO CTALIMOHAPHBIMU MJIU MOy CTallMOHAPHBIMU
TEXHHYECKMMHU CPEACTBAMH ITOJauH BOJBI B 00p0O3/b!I (IOIUBHEIE TPYOONPOBOIBI, JOTKH, IITAHTH),
TaK Kak OIIMOKU B BbIOOpE UITMH OOPO31 U PacXOA0B INOJIMBHBIX CTPYH MOTYT CBECTH Ha HET Bce
MpEeUMYIIECTBA TakuX cucteM. Hanmpumep, JITHHHBIE TOJMBHBIC OOPO3/bI YBETHYUBAIOT ITOJIMBHBIC
CTPYHM M 3PO3HIO [TOYBBI, AEJIAIOT HEPABHOMEPHBIM YBIIQ)KHEHHE MTOYBHI 110 JUIMHE 00OpPO3/ibl,
YBEJIMUYUBAIOT PAcX0/l OPOCUTENIbHOM BOIbI.

OcHoBHas 3a/1a4a pacueTa 3JeMEHTOB TEXHHUKH ITOJIMBA M0 60p0o3/1aM — OIpEeAEIeHHE PACX0I0B
TIOJIMBHBIX CTPYH ¥ JUTMH OOPO31, KOTOPBIE UCKIIIOYAIOT 3PO3UI0 U MO3BOJIIOT BEUTUTH 33JaHHYIO
MOJTUBHYIO HOPMY TIPH BBICOKOM KOd(pPHLIMEHTE PAaBHOMEPHOCTH YBIAKHEHHS T10 JJTMHE OOPO3.IbI
(K> 0,75-0,9) 1 BeIcOKOM KO3 PHIIEHTE TOTE3HOTO UCIIONIBL30BAHUS BO/BI Ha noje (1,=>0,085-
0,95).

TexHoOTHs 10AaYU MOJUBHOM CTPYH B TOJIOBE OOPO3JBI MOXKET OBITH pa3uuHoil. Hanbomnee
MPOCTOM TEXHOJIOTUEH ABISAETCS MOJIUB NOCTOSIHHON MOJIMBHOM CTPYEH, NP KOTOPOM B TEUCHHE
BCETO TOJIMBA TTOJIUBHAS CTPYS He u3MeHseTcs (puc. 3,a). Takas TeXHOIOTHS BBI3BIBACT OOJBIIIHE
IMOBEPXHOCTHBIC C6pOCI)I BOJbI C KOHIIOB 60p031{ W HEPABHOMCEPHOC YBJIAXKHCHUC ITOYBEI 110
JUTMHE OOPO3/bI.

bosnee coBepiIeHHON TEXHOJIOTHEN ABIISIETCS IIOJIUB IIEPEMEHHOM IIOJIMBHOU CTPYEil, IpU KOTOPOH B
TEUCHHE TIOJINBA MTOJIMBHAS CTPYS H3MEHSIETCS B COOTBETCTBUH C TPEOOBAHMSAMH MHHUMATIBHOM
9PO3UH TOYBbI, PABHOMEPHOTO YBJIAXKHEHUS 110 JUTHHE OOPO3I6I 1 MUHUMAJILHOTO TIOBEPXHOCTHOTO
copoca.

B nensx paBHOMEpHOro yBIaXHEHHs OOPO3/bl MONKMBHASA CTPYS JOKHA Ha3HAYaThCs OONBIIOH C
TEM, YTOOBI OHA MOTJIa OBICTPO MPOoOEKaTh 10 KOHIA 60pO3abl. B nemsxX yMeHbIIeHUs 3pO3Un
MIOYBBI ITOJIUBHASL CTPYs1, HAOOOPOT, OJDKHA OBITh MaJIEHBKOH. B 1essax ymeHbleHus
MOBEPXHOCTHOT'O cOpOCa MOJIMBHAS CTPYSI JOJDKHA YMEHBILATHCS M0 MEPE YMEHBIICHHUS pacxo/1a
BITUTHIBAHMUSI.

J1s1 y10BJIETBOPEHHS 3THX IPOTUBOPEUUBBIX TPEOOBAHUI PACXOJ MOJIMBHON CTPYH JOJKEH
U3MEHATBHCS OT MUHUMAJIBHOIO B Havaje MOJIMBa 10 MAKCUMAJIBHOIO B CEPEAHUHE ITOJIMBA U CHOBA
710 MUHHMMAJIBHOTO B KOHIIE IIOJIMBA. DTO HanboJiee COBEPILCHHAs, HO U Hauboee CII0XKHAs
TEXHOJIOTHs TI01a4X TIEPEMEHHOH MOJIMBHOM CTpyH B 60po3ay. Ee mpuMeHs 0T NpenMynieCTBEHHO
npu ykiioHax 6opo3sn 6osee 0,01 Bo uzdexkanue 60IbIION SPO3UH MOYBBIL.



[Tpu yxnonax 6oposn Menee 0,01, rae omacHOCTh 3pO3UM OYBBI YMEHBIIAETCS, TOJUB HAYMHAIOT
Yaiie ¢ MaKCIMAaJIbHOM CTPYH, a Tocie ee Jo0eranns 10 KOHIa 00po3/s! U MOABICHUS cOpoca
CTPYIO YMEHbIIAIOT B 0JIMH (puc. 3,0) win B a8a (puc. 3, B) npuema. DTa TEXHOJIOTHS Mogauu
MepeMEeHHOH MOIMBHOM CTPYH MIPOIIIE, HO MEHEE COBEPIIIEHHAs, TaK Kak OoJIbIIasi CTpys B Hau”aje
[I0JIMBA MOXKET BBI3BAThH HPO3UI0 JIETKOPA3MbIBAEMBIX ITOUB. Y YUTHIBAS HAUOOIBIIYIO
PacIpoCTpaHEeHHOCTh M CPaBHU- TeIbHYIO' IpOCTOTY 3TOM TEXHOIOTUH MOJIMBA, IPUMEHHUTENIEHO K
HEH paccMOTPUM TEOPUIO OOPO3IKOBOTO MOJIHBA.

Bechk niporiecc mosmBa mo mpoToYHbIM 00pO3JiaM (a TaKkke MoI0caM) co cOPOCOM MOXKHO Pa3JIeIuTh
Ha TpH cTajuu (CM. puc. 3).

B niepBoii cramuu 3a BpeMs tI IPOUCXOIUT AoOeTaHNne HadaabHOW (MaKCUMATBHOM ) ITOTMBHON
CTPYH 10 KOHIIa 60pO3/bl C OAHOBPEMEHHBIM BIIUTHIBAHUEM BCEH BOJBI B IOYBY.

MakcHuMalbHBIH PacXo/1 CTPYH (y JUIS JIETKOPa3MBIBAEMBbIX T104B (HAalIpUMeEp, JIECCOBBIX )
He0OJBIION, /115 cl1a00- pa3MbIBa€MbIX (HarpuMep, KAMEHHUCTBIX) B HECKOJIBKO pa3 OoJibLIE.

Ha BTOpoO#i cTauu osiuBa 3a BpeMs t (BpeMst CTaOMIH3aliuy PACX0a BIIUTHIBAHKS) IIPOHCXOIUT
YMEHBIICHHE PacX0/a BIUTHIBAHUA OT (,; 10 YCTAaHOBUBIIETOCS 3HAUCHUS (y, PABHOTO PACXOIy
dmpTpanun. COPOCHOM pacxol qcs Ha 3TOM JTaIle MPH ITOCTOSHHOH ITOJIMBHOM CTpPYe
YBEIMYUBACTCS OT HYJIsI IO MAKCUMAJIBHOTO (IPAKTUYECKH TIOCTOSIHHOT0) 3HAYCHHUS.
HpOI{OH)KI/ITCﬂbHOCTL BTOpOI‘/JI CTaJluu Ha CUJIbHOBOJONIPOHUIIACMBIX IOYBAX 3HAYNTCIIBHO MCHBIIEC,
4yeM Ha c1a00BOAONPOHUIIAEMBIX.

B Tpetbei cranun nonuBa pacxol GUIBTPALUH (y IPAKTUYECKU HEe MEHsAeTCs. [ paHuLell Mexay
BTOPOH U TPETHEH CTAAUIMU SABIACTCA HACTYIUICHUE MOMEHTA YCTaHOBJICHUS ITIOCTOSTHHOTO pacxoa
BOJIBI (y HA (PUIBTPALUIO.

Hcxoas u3 BOZMOKHOCTEN HOBBIX TEXHUYECKUX CPEJICTB pa3faur BOJAbI B 0OPO3/IbI
(TpyOOMpPOBOIbI, IIINIAHTH, JIOTKH), @ TAKIKE U3 YCIOBUS PABHOMEPHOTO YBIIAXXHEHHS TTOYBHI O
JUTMHE OOPO3/1bl, MONUBHBIE CTPYH B MPOILIECCE MOUBA LEI€CO00pa3HO MEHATH IPUMEPHO 2 pa3a.

B IIPOU3BOACTBCHHBIX YCJIIOBUAX YMCHBIIATh NOJIMBHYIO CTPYIO MOXKHO B OJIMH WJIM JBa ITpUeMa.
YMeHbIIATh €€ HCIIPEPBIBHO B COOTBETCTBUU C KpHBOﬁ BIIUThIBAHUSA HNPAKTUICCKHU HCBO3MOXKHO.

[Ipu u3mMeHeHUU NOJUBHOK CTPYH B OJUH IIPUEM BpEMS U3MEHEHUS CIEAYET Ha3HAYaTh IPUMEPHO
Ha TPaHMIIC MEXKIYy BTOPOH M TPETheH CTaausIMH oJIuBa (M. puc. 3,0). MI3MEHATH MOIUBHYIO
CTPYIO B OJIMH TIPHEM IeIecOo00pa3HO Ha TOYBAX CHILHOBOIONPOHHUIIAEMBIX, KOTIa
MPOJODKUTEIBLHOCTD BTOPOH cTa K MosKBa (IIPOoJ0JHKUTEILHOCTD CTabMIIM3alny tc pacxoja
BIIMTBHIBAHMS ) HEBEJINKA, a CIEI0BATENBHO, HEOOIBIINM OyIeT U 00beM BOIbI, COPOIIIEHHOM 32 9TO
BpeEMSI.

Ha cna®oBogonpoHUIaeMbIX OYBax NPOJOKUTENBHOCTh CTA0OMIIN3AlMH PacX0/la BIUThIBAHUSA
(BTOpas cTagus MOJMBa) 3HAYMTEIHHO Ooubiie. [loaTOMy Ha TaKMX MMOYBaxX B LENAX YMEHBIICHUS
MOBEPXHOCTHOIO cOpOca BO BTOPOH CTAIUM M1OJIMBA U3MEHSTh IIOJMBHYIO CTPYIO L[€1eCO00pa3Ho B
nBa npuemMa (cM. puc. 3, B). IlepBbiii pa3 NOJMBHYIO CTPYHO YMEHbBIIAIOT, KOT1a COPOCHOI pacxon
qes coctaBuT 30-35% ot qH. Bennuuny nepBoHavanbHO U3MEHEHHOH CTPYH (eysy TPUHUMAIOT
paBHOI! pacxoy BIUTBHIBAHUS BOIBI B 00pO3/1y, 3aMEPECHHOMY HETIOCPEICTBEHHO Mepes
HU3MEHEHHEM CTPYH.

BTopoii pa3 NOIMBHYIO CTPYIO YMEHBINAIOT HA TPAHUIIE MEXKY BTOPOM M TPEThEH CTaAUAMU



TIOJIMBA JI0 BEIIMYHHBI (uzy = y-

MaxkcumanbHbI 1 MUHUMAaJIbHBIA PACXOAbI MOJMBHBIX CTPYH ONPEAEISAIOT, UCXO U3 CAEAYIOLIUX
COOOpaKeHMI.

MakcumalnbHbIi pacxo1 NOJMBHOM CTPYH B FOJIOBE OOPO3/Ibl HA3HAYAIOT B 3aBUCHMOCTHU OT YKIJIOHA
60pO3/IBI, €€ TOMEPEYHOT0 CEUCHHS U CONPOTUBIISICMOCTH MTOYBBI Pa3MbIBY. [IprueM cKopocTh
BOJBI B 00po3/ie HoKHA ObITh He Oomnbie 0,1-0,2 m/c.

Ha cepozemax Cpenneit A3uu 3po3usi ouBbl HaunHaeTcs Ha ykioHax oosee 0,003. [Toaromy npu
ykIIoHax 00po3z 6osiee 0,003 pacxoji CTpyu ONpesIeNsiiOT U3 YCIOBUS MUHUMAJIBHO JIOITY CTUMOM
3pO3UHU MOUBHI, a pH ykIoHax MeHee 0,003 — u3 ycrnoBus OpomyCcKHOH CIOCOOHOCTH OOPO3IbL.

Ha yknonax 6oxee 0,003 MakcHUMaJIbHBIM PAcX0Z0M IOJIMBHOM CTPYH MOXKHO CUMTATh TaKOM
pacxo, IIpx KOTOPOM CMBIB ITOYBHI COCTaBIsAeT He Oonee 1 MM, miu 12,5 1/ra B o,

Ha yxionax ot 0,003 10 0,01 mist OeccTpyKTypHBIX CEpPO3€MOB U ITyCTHIHHBIX TIOUB XJIOIKOBOM

30HBI MAKCUMAJIBHO JOMYCTHMBIH Pacxo/l MOJUBHOM CTPYH B Havaje O0PO3/IbI (y NPUOIHKEHHO
MO3KHO ompenessiTh o hopmyne C. M. Kpuossiza, i1/c

qu = 1,75°10-6/12,5, (1)
T/ie 1 — YKJIOH IHa OOPO3/BbI.
JJ1s1 JIyTOBBIX U JIyTOBO-CEPO3EMHBIX TOYB € 00JI€€ BEICOKUM CO/IEPIKAaHUEM OPraHHYeCKOTro
BEIIECTBA U BOJAOIIPOYHBIX arperaToB MOJIy4eHHbIH 110 ¢popMyiie (1) pacxo/ cTpyH HYXHO

yBenuuuBath Ha 20-30%.

Hns yxiionos ot 0,02 1o 0,1 Ha moyBax pa3IUYHON COMPOTUBIIIEMOCTH Pa3MbIBY MAKCUMAIIBHO
JOIYCTUMBIN PacXoJl BOABI B 00OPO31y MOKHO BRIUUCIATH 110 popmynie B.  @. Hocenxko, 11/c

qu &= qnpym/ i: (2)
1€ Qnpus — IMPHUBEIECHHBIH pacxo, Ji/c.
Jli1s o4B cpenHel U cinaboi CONPOTUBIAEMOCTH Pa3MbIBY (CLEIIEHUE MEX/Y YaCTUL[AMU OYBBI
2-2,2 MIla) npuseneHHsIit pacxon paseH 0,004 51/c, a 1u1s TOYB MOBBIIIEHHON COMPOTUBISIEMOCTH
pasmbIBy (cieruienue 2,4-2,5 MlIla) —0,005 n/c.

Jl11 KaMEHHCTBIX 110YB PACX0/] CTPYH MOXHO NPUHUMATh B 2-10 pa3 Oosblie.

[pu yxnone mensine 0,003 MakCUMaTbHBIN PACXOJ CTPYH 3aBHCHT OT ITPOITYCKHOH CIIOCOOHOCTH
060pO3bL.

C. M. KpuBOBSI3 peKOMEHAYET ONPEACIATh €ro Mo Gpopmyre, ji/c
Qe =1,28Vi h%, (3)
rjae h — nomyckaemas riyOuHa BoJibl B 00po3/ie, CM.

Jomnyckaemyto riayOuHy BOAbI B O0PO3/1€ MOKHO HAXOAUTh IO (hopmMyIie

h=0,6H - 2A, 4)



rae H —rmy6una 60po3asl oT rpebHs 10 Ha, CM; A — TOYHOCTH TIAHUPOBKH MOBEPXHOCTH TOJIS,
CM.

I'ny6una 60po3bl H 3aBUCUT OT MIMPUHBL MEXAYPSJIMN: IPU HIMPUHE MEXTypsauil 90 cMm riryOuHa
060po3/b! paBHA 25 cM, a npu MeXAYpsiabix 60 cMm — 19 cMm. TOYHOCTH MITaHUPOBKU OBEPXHOCTH
H0JI A MOKa3bIBaeT OTKJIOHEHHE OTAEIBHBIX TOUEK pelibeda OT cpeiHe IMHHUH.

[Ipu mosnmBax Ha 3eMisix ¢ MajasIiMH ykiIoHaMu (Menee 0,003) 3Hauenue A He ZOHKHO MPEBHIIATH
+5 cm.

MuHHMMAaIBHBIA PacXo/| MOJIUBHOM CTPYH JOJDKEH ObITh PABEH YCTAaHOBUBIIEMYCS PACXOLy
BIUTHIBAHMS (pacxoay GUIBTpaIiK) BOABI B 00p03/ie WK He3HaYUTeIbHO (Ha 4-5%) GosbIme ero.
Eciv u3BeCTHBI yA€IbHBIN (Ha SOUHUITY JUTHHBI) YCTAHOBUBIIUHCS pACXO/l BIUTHIBAHWS BOJIbI B
Oopo3zie u JuHa 60PO3/bl, TO MUHUMAIIBHBIHN (YCTaHOBUBIIMICS) PACXOJ IOTUBHOU CTPYH (y
OTpEIeIISIOT 10 hopMyJie

dy = q'yls, (5)

rjie q'y — yJeJbHBIA YCTaHOBUBIINICS PAcXo/l BIMThIBaHUA (pacxo/| (pUIbTpaln) BOIbI B
MOJIUBHOM Ooposfe; s — nnunHa 60po3abl.

J71s BBIYMCIIEHUS ONITUMATBHON ATUHBI O0PO3/bI IpU 3aJaHHOM KO3 (UIIMEHTE PABHOMEPHOCTH
yBiaxxkneHus K, Heo0XoauMo 3HaTh IBE OCHOBHBIE 3aBHCUMOCTH:

e 3aBHCHMOCTH CKOPOCTH BIIUTBHIBAHHUS BOJBI B 00po3/1ax oT BpeMeHHU v={(t) u
B3aMMOCBSI3aHHYIO C HEH 3aBHCUMOCTD CJIOS BOHTABILEiCcS BOAbI OT BpeMeHH h={(t);

e  3aBHCHUMOCTbH JUIMHBI ITyTH, IPOUICHHOTO CTpyeil o 6opo3ne, oT Bpemenu x= f(t) wim
00paTHy10 3aBUCUMOCTB t=f(X).

3aBUCHMOCTbH CKOPOCTH BIIUTHIBAHUS BOABI B IOYBY OT BpeMeHH V=f(t) MOKHO BBIPa3UTh ABYMsI
tunamMu ¢opmyi. Beibop Tuna GopmyIisl 1Uisl pacueToB 3aBUCUT B OCHOBHOM OT BOJHO-(DU3HMYECKHUX
CBOMCTB ITOYBBI U MMPpOAOJDKUTCIIBHOCTH ITIOJINBA.

[TepBbIM THTIOM siBIIsIeTCS HauOOJIee U3BECTHAS U PACIIPOCTPAHEHHAs OJTHOYJICHHAs! CTETIEHHAs
dopmyna akamemuka A. H. Koctskosa

v =vit-a, (6)

TJIe U — CKOPOCTh BITMTHIBAHUS BOJBI B TFOOOH MOMEHT BPEMCHH; V| — CKOPOCTH BITMUTHIBAHUS B
KOHIIC MEPBOIl €UHHIILI BDEMEHH; (L — TI0Ka3aTesIb CTEIICHU, XapaKTePU3YIOIIUHA 3aTyXaHHE
CKOpOCTI/I BIIMTBIBAHUA BO BpGMGHH M 33.BI/IC$HHPH>1 oT BOIIOHpOHI/IHaeMOCTH nu HaanBHOﬁ
BJIQXKHOCTH MOYBBL; o u3MeHsieTcs oT 0,2 1151 culibHOBOJONIpOoHMIIaeMbIX 10 0,8 nms
C1a00BOJIOTIPOHUTIAEMBIX TTOYB.

CKOpOCTb BIUTHIBaHUS B KOHIIE IEPBOM €IUHUIIBI BPEMEHH V1 M cpeiHss CKOPOCTh BIUTBHIBAHUSA 3a
NEePBYIO eIUHHILY BpeMeHH V() B3aUMOCBSA3aHbI CIICIYIOIMM YPaBHEHHEM:

v1 = vo(l-a). (7)

Ilo cpenneit ckopocTn BiuThIBaHuA 3a nepBblid yac V0 C. B. Acranos pa3znenser 1o4Bbl HA TPU
rpyIbL:



e cmaboit BogonporuaeMocT — v0 <0,05 m/4;
e cpennei Bogonponunaemoctd — v0 = 0,05-0,15 m/4;
e 3HAYUTEIBHOU BomompoHumaemoctu — v0>0,15 m/4.

OCHOBHBIM HEOCTATKOM (POpPMYJIBI (6) SBASETCS TO, YTO MpH t —(0 CKOPOCTH BIUTHIBAHUSI V' —>0,
a Ipu t —oo CKOPOCTh V) —(0, UTO HE COOTBETCTBYET ONBITHBIM JAHHBIM.

[Toaromy dopmyna (6) mpuMeHHMA JIsI PACUYETOB MPU HEOOIBIIION MPOIOIKUTEIIEHOCTH
BIIUTHIBaHMSI U nojuBa. OHa JOCTaTOYHO TOYHO OTOOpaXkaeT MPOIECC BIUTHIBAHUS B IIEPBbIE
1,5-3 4, a ¢ yBenmu4eHUEM TTPOJOHKUTEIHLHOCTH BIUTHIBAHUS IO MEPE MPUOIIKEHUS K SBICHHUIO
bunpTpanuu 31a GopmMyIia JaeT OOIBITYI0 TOTPEITHOCTb.

Croit BOJIBI, BIIUTABIIICHCS B TIOYBY, paBHBIA HHTErpaily GyHKIMH (6), BeIpaxkaeTcs: opMyJIoi
bl )
h — ol B tl-—ﬂ.
l1—c (8)
Bropoii Tun popmyIt mo BOUTHIBAaHHUIO BOJKI B TOUBY OCHOBaH Ha ¢opmyie A. H. Koctsakosa ¢

nobasnenueM (1o npeanoxkenuto C. @. ApepbsanoBa, B. @. Kynunnuenko, H. ®. Cozbikuna, H. T.
JlakTaeBa u Jip.) yCTaHOBUBIIICHUCS CKOPOCTH BITUTHIBAHUSA VY:

Vo= Vy(1+ b-a). (9)

Ota ABy4IeHHas CTeneHHas popMyiia 3HAUUTEIBHO JIy4llle 0TOOpaxaeT TUHAMHUKY CKOPOCTH
BIIUTHIBAHUSI BOJIBI, ueM (popmyia (6).

Cro#t BoJbI, BOUTABIICHCS B TIOUBY, paBHBIN HHTErpairy GpyHKImH (9), Beipaxkaercs hopMyIoi

fz:c'_\(f-+——£- ' 'ﬂj.
l=a (0

I'paduueckoe nzobpaxenue Gopmyi (9) u (10) nano Ha pucyHke 4.

Hcxomausie mapameTpsl vy, b, o 11 popmyn (9) u (10) onpenensitorcs o hopmynam,
npenoxxeHHbiM H. T. JlakTaeBbIM:

o = 010,15 b =DbeN;
IJie a — IUPUHA MeXAYPAAniA; B — muprHa 1o BepXy MOTOKa BOABI B 00p03Jie; I — MoKa3aTellb
crenenu (mpu a= 0,6 M, n =3; npu a= 0,9 M, n = 6).

ITapameTpsl Ocr, Der, Uy cr HOTYUEHBI B ONBITAX IO BIMTHIBAHUIO BOJBI HAa 3aIMBAEMbIX ILIOLIAKAX U
B KoJbliax ¥ Ha3zBaHbl H. T. JlakTaeBeiM cTanmapTHbIMU. VX 3HAUCHMS IpUBEACHBI B Ta0IHUIE 1.
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Puc. 4. IsMeHeHne CKOPOCTHU BOUTHIBAHUS U CJI0S1 BIUTABIIEHCS BOJBI BO BPEMEHM:

I=o=f{1); 2= h =f{1).

Tabauua 1. 3HadeHHe CTaHAAPTHBIX APAMETPOB O, Der, Vy ¢r B 3aBUCUMOCTH OT

BOJIONTPOHUIIAEMOCTH TOYBOTPYHTOB
[TouBOrpyHTHI

CUTbHOBOJOTIPOHHIIAEMBIE (CYTIECH U JIETKHE CYTIIMHKH, MTOACTUIIAEMbIe

raJ€4HUKOM MPUMEPHO C OJTHOTO METPa)

[ToBbIIIEHHO BOAOIIPOHUIIAEMOCTH (JIETKHE MOIIHBIE CYTIHMHKH)

Cpenneii BOAOIIPOHUIIAEMOCTH (CpeHIE CYTITUHKH)

[ToHMXEHHOM BOJONPOHUIIAEMOCTH (TSKEIBIC CYTIMHKH C MPOCIONKAMU
CpEIHHX)

CnaGoBoonpoHuLiaemMble (TIMHBI U CYTJIUHKH, OJICTHIIaeMble
BOJ/IOHEIIPOHUIIAEMBIMU IIPOCIONKAMH)

http://aquaspray.ru/articles/glava-2-elementj-tehniki-poliva-i-ih-raschet.html

Vy.cty
M/4q

0,0150

0,0080
0,0045

0,0025

0,0015

DPer | Oer

1,45 10,33

1,8510,50
2,5 10,60

3,5 0,70

4,7 0,75



