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PanmonanpHas SKcIuTyaranys OpOIIaeMbIX arpojaHAmadTOB HAKIAJBIBACT OMpECIICHHBIC
TpeOoBaHUS B 00€CIEYeHUH UX YCTONYMBOCTH U MPUMEHEHHSI COBPEMEHHBIX MHTETPUPOBAHHBIX
TEXHOJIOTHMH M TEXHHYECKUX CPEACTB MEXaHU3UPOBAHHOTO OpPOIIEHUS, OO0ECIEeUNBAOIIUX
CHIDKEHHUE 3aTpaT Ha MCIOJIb30BAHUE BOJHBIX, DHEPreTHUYECKMX M MATEpUAJIbHBIX PECYPCOB,
KOTOpbIE B KOHEYHOM CUETE OMPEAEIISIOT C€0ECTOMMOCTh BhIPAIIMBACMOM MPOTYKITHH.

CHmxenue 3(p(eKTUBHOCTH MPUMEHEHUS J10KI€BaHKsl B MEPHOJ CHIIbHBIX BETPOB M3-3a CHOCA
10 30 % Boabl OT mojJaBaeMOl Ha II0Jie, BBICOKAas CTOMMOCTb DJHEPIeTUYECKUX PECYPCOB
onpesienuia IIUPOKOE pPACIPOCTPAHEHHE MOBEPXHOCTHOro cmocoba mnomuBa. B CIHIA nons
OpOIIaeMbIX 3€MeJb MOBEPXHOCTHBIM MOJUBOM cocTaBisieT mouTn 50%. Pa3BuTue moBepXHOCTHOTO
nonuBa B P®D ObUIO OrpaHUYEHO PsIOM NMPHYMH, B TOM YHUCIIE HU3KUM KadeCTBOM IPOBEICHHUS
TEXHOJIOTHYECKOTO TMpoIlecca I0JIMBA, OTCYTCTBUEM CPEICTB MEXaHW3alMH TOJMBA W HU3KUM
YPOBHEM MOJTrOTOBKH 3€Mellb K MOoJIuBYy [1].

TeXHOTOTHYECKHI TIPOoIeCC TPAAMIIMOHHOTO TojuBa 1o JuIMHHBIM (200-400 M) Goposmam
XapakTepU3yeTcsi OOJIBIIMMHU TMOTEPSIMUA OPOCUTEIHLHON BOJBI HA TIIYyOMHHBIC YTEUKH M KOHIICBBIE
cOpOCHI, UTO SBUJIOCH OAHOW W3 MPUYHH CHIKEHUS YCTOMYMBOCTH OPOILAEMBIX arposianamadron
MIPU UX UHTEHCUBHOM AKCIUTyaTaIlUH.

3HAUUTENBHBIE TIOTEPH OPOCUTEIHLHOW BOJBI MPH IOJIMBE, HEPABHOMEPHOCThH PACIPEICICHHS
TIOJIMBHOM HOPMBI T10 JIMHE TMOJIMBHBIX 0OpPO3]] U HU3Kasl MPOU3BOAMTEIBLHOCTh TPY/a Ha TOJUBE
OTIpeAICININ HEOOXOAUMOCTh Pa3pabOTKH HOBBIX BOJOCOEpETaNUX TEXHOJIOTUH MO JITUHHBIM
0opo3gaM, B T.4. TOJUB IMEPEMEHHBIM PACXOJOM, TUCKPETHBIA (MMITYJIbCHBIN) IMOJIUB, TOJHB C
paccpeoTOYeHHOM Toauei pacxoja Mo JUIMHE MOJUBHBIX 00po3a (Tadu. 1) [2, 3].

Tabmuna 1

IToka3zaTenu kadyecTBa TEXHOJIOTUH MOJIHUBA T10 60p03z[aM



Koaddumment Bennunna
TexHoMOTHS MOHUBA HEPAaBHOMEPHOCTHU copoca, % ot
yBJIOKHEHUS BOJIONOIaYH

[TosuB HOpMOIT TOOETaHMs 0,1-0,5 0
[TonuB moCTOSIHHOM CcTPYEH co cOpocoM 0,6-0,8 20-70
ITonuB manoi cTpy€it co coOpocom 0,5-0,8 0-15
ITosiuB nepeMeHHON cTpy€El 0,7-0,9 0-10
[TonuB 1o chopmMupoBaHHBIM OOpPO3AAM 0,8-0,9 1-5
[TosiuB JUCKpETHOM (MMITYJIbCHOM) cTpyei 0,8-0,9 1-7
[TonuB ¢ paccpeoTOYEHHOM noJaveit pacxoaa 0,7-0,8 1-2

B nmepeune »otux TtexHosoruit (tabn. 1) TONMB TEpEeMEHHOW CTpyed | TONHB C
paccpeOTOUYCHHOU Mojauelt pacxoja Mo JUIMHE MOJWBHBIX OOPO3J MPEICTABISICT MPAKTHUYCCKHA
HMHTEPEC B PEIICHUH BOIPOca 00eCreYeHHs yCTOWIMBOCTH OPOIIAEMBIX arpojaHAmagdToB.

OteuectBennble (BHUU «Panyra») m 3apyOexHble uccienoBanus (mrar Aigaxo, CIIIA)
TEXHOJIOTUH PACCPEJOTOYEHHOH 0JJauy pacxo/ia Mo JAJUHE MOJIUBHBIX 00pO3/1 MOKa3ajaH sSIBHbIE €€
IPEUMYIIECTBA [0 CPaBHEHUIO C TPAJAULIHMOHHBIMUA TEXHOJOTUSIMU IIOJIMBA B HKOHOMUU
OpPOCHUTENFHOM BOJBI M TOBBIIICHHEM PAaBHOMEPHOCTH YBJIAKHEHHUS MOYBHI MO JJIMHE MOJUBHBIX
o6opo3n [4]. Ha mouBax cpenHeil BOJONMPOHUIIAEMOCTH PACCPEIOTOUYCHHAS 110/1a4a PacxooB IO
0,2 n/c uepes kaxnapie 50 M Ha 400-MeTpoBbIX Oopo3aax ¢ Mexaypsaabsimu 0,9 M obecneunBaet
pPaBHOMEPHOCTh yBiIaxkHeHus! mouBbl 10 0,7-0,8 mpotuB 0,6. DTO gocTUraeTcs Mpu TIIATEIHHOM
MOJINBE W3 TMOKHMX IUTAHTOB, a BEJIMYMHA KOHIIEBOro cOpoca coctaBiser 1,2 % Bmecro 7,1 %.
Bonee BbIcOKasi paBHOMEPHOCTh YBJIaKHEHHS ITOYBBI CIIOCOOCTBOBAJIA MOBHIIIEHUIO YPOKAHHOCTH
XJIOMYaTHUKA Ha 4-5 11/Ta u Jro1epHs! — Ha 4-6 11/Ta.

UccnenoBanusi, npoBeIeHHbIE B IIT. AWJIAaXO Ha MbUIEBATBHIX TSHKEIOCYTJIMHUCTBIX IOYBAax,
MOKa3aj, 4TO MpPH paccpeaoToueHHOoW momade pacxomoB 0,08 i/c depe3 kaxnapie 45 M ms
PaBHOMEPHOTO pachpeneeHus MOTMBHON HOpMBI 50 MM B 60p03ay HEOOXOIUMO TT01aTh 56-73 MM.
[IpoaomKUTENBHOCTD MOJIMBA COOTBETCTBEHHO cocTaBisieT: 5,25 u 6,84 yaca Bmecto 4,69 yaca.
[Ipu oObIYHOM MOJWBE C MOJA4Yel CyMMapHOro pacxoja B Hauaje 0oposnbl, jummHOW 150 M u
mexaypsiabsmu 0,6 M, HeoOxomumo monath 86-143 MM wmm B 1,5-2 pasa Oonbire, ¢
COOTBETCTBYIOIINM YBEIHMUYEHUEM MPOJOKUTEIBHOCTHU MOJINBA.

Paccpenorouennas nmogava pacxo/ia 1o JJIMHE MOJTUMBHBIX 00PO3]1 CHI)KAET KOHIIEBOM cOpocC B 5
pa3 u cokpaiaeT cMbIB I0uBbl B 10-12 pa3 1o cpaBHEHMIO ¢ 11OAAUYEH ITOrO K€ pacxoja B Hayajie
00po3bI paBHOM NIUHBI [5].

B CIIA nns nonuBa paccpeZOTOUYEHHOM Mojladeil pacxojia HCIOJIb30BAIUCH IEPEHOCHBIE
pa3bopHble TpyOonpoBoAbl. OIHAKO TPYAOEMKOCTh HX MPUMEHEHMs Uil 3TOM TEXHOJIOIMU
OKa3ajach HAaCTOJIbKO 3HAYMTENIBbHOM, YTO OT HUX MPHILIOCH OTKa3aThecs. s CHMXKeHus 3aTpar
TpyZJa Ha IIOJUBE, 3Ty TEXHOJOTHIO INPUMEHWIM HA CTAalMOHAPHBIX CHCTEMAax C IIOJUBHBIMU
TPyOOIIPOBOJAMH, YJIO)KEHHBIMH Ha TIYOMHY HW)KE IaXOTHOTO TOPH30HTA, a TOAAa4dy BOIBI B
00po3abl  OCYIIECTBIISJIM  4Y€pe3  BEPTHKAJIBHO  YCTAHOBJIEHHBIE  TPyOKH-BOJIOBBIIYCKH,
pPacIoJIo’)KEHHbIE Yepe3 2 M aHaJOTMYHON KOHCTPYKIMHM CTAallMOHAPHBIX CUCTEM C IOJUBHBIMU
TpybonpoBogamu, papadoTanHbiMU B PD g nonuBa cafgoB u BuHorpaaHukos /I'.10. IleiiHkuH,



B.A.Cypun/. OnHako, Ha IOJMBE MPOMAIIHBIX CEIbCKOXO3SMCTBEHHBIX KYJIbTYP HAIUYHE CTOSIKOB-
BOJIOBBIITYCKOB YXY/ILIACT YCIOBHSI OCCIPENITCTBEHHONH 00pabOTKH IOYBEI.

MexaHuzalysi TMOJNKMBA MPOMAILTHBIX CEIbCKOXO3SHCTBEHHBIX KyJIbTYp Mo AnuHHBIM 400-
METPOBBIM OOPO371aM C pacCpeAOTOYEHHOM noaayeil pacxonaa Boabl o ux auune, BHUU «Paxyra»
OBLIO JOCTUTHYTO C HpHUMEHEHUEM MoNuBHBIX IwieidoBeix MamuH TKY-100 u TKII-90,
MIPEIICTABJISIIONINX COO0H TepenBmKHbIe KoJiecHbIe TpyOompoBossl tumna JIKIII-64 «Bomkanka» u
JAKH-80, Ha KOTOpBIX, BMECTO J0XKJCBaJbHBIX allapaTroB udepe3 Kaxzasle 50 M yCTaHOBIIEHBI
Bpamatomecss  My(rTel, ocHauieHHble  18-27-MeTpOBBIMHM  NOJMBHBIMH  HUIeipamu ¢
BOJIOBBIITYCKaMHM JIJIsl MOJAa4u MOCTOSIHHBIX pacxo/10B 10 0,2 51/c B nonuBHbIE 00po3s! JutMHON 400
M depes3 Kaxasie 50 m.

ITpoBenennsie mosneBole W l'ocymapctBenHble  ucnbiTanus TKY-100 mokazamu, 4To
HHEPreTUYECKHUE 3aTpaThl HA BOJONOIBEM U pactpeaenenue 1000 M® BOJIBL npu nonuse TKII-90 u
TKY-100 cocraBunu — 42 kBt/4, uto B 3 pasza MeHble, 4eM IpU AO0XKAECBAaHUU OA30BBIMHU
mammHamu JIKII-64 «Bomkankay» u [JKH-80 [4].

K Hejmoctarkam TEXHOJOTMHU IOJMBA Paccpe]OTOYEHHOM Mojadel MOCTOSHHOTO pacxoja Mo
JUIMHE TOJHUBHOH OOpO3/bl CHENyeT OTHECTH OTPAHUYEHHYIO BEIUYMHY TOJIHBHOW HOPMBI IpU
JONYCTUMOH BeIMYMHE paBHOMEpHOCTH €€ pacnpenenenus 0,7-0,8. Ha mnouBax BBICOKOM
BojonpoHuliaeMoctu (6onee 0,3 cM/MUH) BENTUUYMHA HOPMBI JTOOETaHUs, NPU paccpeoTOYSHHON
nonxade pacxona 0,2 n/c, cocrasuser 800 M°/ra, Ha TT0YBax cpenneit Bogonponuraemoctu (0,15-0,3
CM/MUH) JUIsl 3THUX € pacxojoB HopMma jaoberanusi cocrasmsier 500 M3/ra, Ha MoyYyBax HH3KO
BojionipoHuliaeMoctu (menee 0,15 cm/mMuH) — coorBercTBeHHO, 300 m/ra. C yBEJIMYEHUEM
nojauBHOM HOpMbl mo 600-800 M/ra TONHMB [OCTOSHHBIM pacxoloM TPUBOAUT K CTOKY Ha
HIDKEJIOKAIIMe Y4YacTKu W (OPMHPOBAHMIO KOHIIEBOrO cOpoca, a COKpalleHHE BETUYNHBI
M0/1aBa€MOr0 Pacxo/ia CHIKAeT PaBHOMEPHOCTH paciipeieNieHus MOJIUBHOM HOPMEL. B cBs3U ¢ 3 TUM
BO3HUKAEeT HEOOXOJUMOCTH  COBEPIICHCTBOBAHMS KAaK CaMOM TEXHOJOTMHM T[OJIMBA C
paccpeaoTOYeHHOM MoJadei, Tak 1 TEXHUYECKUX CPEACTB s €€ peanus3aluu.

[TonuB mo mIMHHBIM OOpO3IaM C PacCPEIOTOYCHHOM MOAAYeH pacxoja MO WX IJIUHE eIIé
HEZ0CTaTOYHO M3ydeH [6]. Ecnu ero paccmarpuBaTh Kak MOJIMB HOpMOH moberanus (tabm. 1), To
HEPAaBHOMEPHOCTDh yBJIKHEHHs He npesblcuT 0,5, a €ciim Kak NOJUB ITOCTOSHHOM CTPYEH €O
cOpocoM, TO MpH AOCTHUTaeMON HEPAaBHOMEPHOCTH YBJIAKHEHUS cOpoc MOXkeT cocTaBuTh A0 20%
ot Bojomojnaud. Ha opomaempix arponasama@rax Takas TEXHOJOTMsS IIONHMBA IOCTOSHHBIM
pacxooM OyJeT UMETh OrPAaHUYEHHOE IPUMEHEHHUE.

ITonuB mepemMeHHOH cTpyel npeponpeaenseT HEOOXOAMMOCTb IPOBEIACHHS JBYX PEXKHMMOB
YBIIQXHEHUS: TIepUo]] IoOeraHusl M MepHo AOYBIAXXHEHUS. B onpeneneHnn mpo1oKHTENbHOCTH
3TUX NEPUOJOB BAXKHBIM (DAKTOPOM ClEAyeT CuUuTaTh BbIOOp MeTona ux pacuera. Hamnmuue
OOJIBIIOrO KOJIMYECTBA PACUETHHIX (HOPMYT IO ONMpEenesICHUIO MPOAOIDKUTEIFHOCTH 100era BOJBI
1o cyxoil 60po3je cTaBUT HAcC Tepes BhIOOpoM ynoOcTBa UX MPHUMEHEHHUs 0e3 yuera UX YCIOBUU
npuMeHeHus. [IpoBeieHHbBIN aHanM3 PEeKOMEHJANUI 10 BBIOOPY JJEMEHTOB TEXHUKH TOJIMBA 110
kopoTkuM (50 M) Goposnam mMokasbplBaeT, 4YTO MpH Iojaye B HUX pacxogos ao 0,1-0,3 x/c
IPOJODKUTENBHOCTh TOJMBAa HE OyaeT mpeBslliaTh 2-6 uacoB. CienoBarenbHO, JJIs pacyera
npobera BOJbI MO CyXo 00po3/e MPaBOMEPHO UCHOJIB30BAHKE (POPMYJIBI CKOPOCTU BIUTHIBAHUS,
npemnoxeHHol akageMukoM A.H. KocTSkoBbIM, TIpaHUIBI NPUMEHMMOCTH 3TOH (DOpPMYIIBI
MpUBEICHBI B TA0I. 2.

Tabmuua 2

I'panuusl ycnosuit npuMeHumocTH popmyiiel BiuTbiBanus A.H.KoctsikoBa



(mo pexomennanusm M.I1. Aiinaposa u FO.H.Huxonbckoro)

Bononponunae Ckopoctb ITokaszaren Koadppunuent IIpenenst
MOCTb T10YB b, O IIPUMEHUMOCTH, 4
BITUTBIBAHUS, M/4 bunpTpanuu, M/4
cyabast 0,01-0,04 0,7-0,8 0,08-0,03 1-7
cpenHsis 0,05-0,06 0,4-0,6 0,03-0,04 1,5-10
CHJIbHAS 0,08 u 6oee 0,2-0,3 0,05 u 6onee 5-10

Torma s ompeneneHnss MPOJOIDKUTENBHOCTH JOOETaHMS BOJBI IO OTPE3KY CYXOH OOpO3zbl
IpU paccpeOTOYCHHOH nojave Takxke npuMmenuma popmyna A.H. Koctsikosa B o0miem Buje

i (1)

T panxky

rae [ — nnmHA oTpe3ka O60po3nbl; f — Bpemsl qoOeraHusi BOJABI; ¢ — PAcXoll, MOJaBacMblii Ha
OTpE30K OOPO3IbI;, 1 — HANpaBlIeHHBIH KodpdurmeHt (1,25); Ky — cpeHssi CKOPOCTh BIIUTHIBAHUS,

paBHas .{lﬁF; £ — aKTHUBHBI CMOYEHHBIA MEPUMETP OOpO3Ibl; @ — IMOKa3aTelb CTEIECHU
—&

3aTyxaHus nporecca BnuteiBanus (0,3-0,8).
Wnu B e€ kpaTkoil popme [2]

=0t @)

rae [ — nauHa 60po3asl, M; V) - AsiMHA ydacTka 00po3/bl, MPONeHHAsl CTPYel B IEPBYIO €IUHUILY
BpeMeHH (MUH, 4Y) WIA CKOPOCTh MpobOera CTpyW B MEPBYIO CAWHHUILY BPEMEHHU, M/MUH.; )-
MoKa3aTeNb CTENEHU 3aTyXaHUs MPOABIKEHHUS BOJBI IO CyX0i Oopo3e.

[TapameTpsl, BXOAsIIME B 3TO paBHEHUE, MOTYT OBITh JIETKO OMNPEJEICHBI MO H3BECTHBIM
PEKOMEHIAlMsIM U yTOYHEHBI MPOBEICHNEM MPOOHBIX MyCKOB PACXOAOB B KOHKPETHBIX YCIOBUSX.
J1J1s TTI0YB BBICOKOM M CpEeTHEH BOAOIPOHUIIAEMOCTH PAcX0I, To1aBaeMblii B S0-MeTpoByt0 00pO3ay
¢ yxioHamu He Oomee 0,015, mna nwurelidoBbix MammH npusatr 0,2 na/c. Omnpenenun
IPOJODKUTEIBHOCTh JIOOEraHusl pPacxXxoJ0B CTPYH Ha 3aJaHHYIO JUIMHY OOpO3/bl, MOXHO
OTIPEICNIUTh U HOPMY JOOETaHus.

Bonpoc ke Ha3HaueHus pazMepa IOJUBHOM CTpyd B IEPHUOA AOYBIAKHEHHUS IMOKA OCTACTCS
OTKpBITHIM. B 3aBHCHMMOCTH OT THIAa NOYB, JUIMHBI OOPO3Jl MEPBOHAYAIBHYIO MOJIMBHYIO CTPYIO
yMeHbIaT B 2-4 pa3a [7]. Ha npakTuke o0ecnieunTs TaKOe MHOTOCTYIEHUYATOE PETYIMPOBAHHE
0e3 M3MEHEHMs PACcXOAa Ha TMJPAHTE HE TOJBKO TPYAOEMKO, HO M CIIOKHO, B TOM 4YHCJIE IO
OpUYMHE JaJbHEWIIEro HCHONb30BaHUS BBICBOOOKIEHHOIO pacxoga. MHOrocTyneH4aToe
U3MEHEHHE II0JaBaeMOro pacxoia B 60po3/bl 0e3 U3MEHEHHUs pacxoja Ha THAPAHTE B HACTOSIICE
BpeMsl pellleHa TOJbKO IPH MCIIOJIb30BAaHUM HEMPEPBHIBHO IMEpeMEIaloIInuXcs Monepexk 0opo3n
ruOKOTro TPyOOIpPOBO/Aa C BOJOBBIMYCKAaMH, OTKPBITHIMH Ha COOTBETCTBYIOIIMH pacxoj, Kak 3TO
JIOCTUTaeTCsl Ha CTAllMOHAPHOM aBTOMAaTHU3MPOBAHHOM IIUIAHTOBOM IMOJUBHOM ycTporcTBe AIIlY
koHcTpykunu BHUM «Panyra.



[Ipu monmBe C¢ paccpenoTOUECHHOM BOJOMOAAauYed MO JJIMHE TOJUBHBIX 0OpO3. HIIEH(OBBIX
MaIlliH Ul YMEHbIIEHHUsI cOpoca OObIYHO OTKIIIOYAIOT mociuequuil nuieiid. Ho 6e3 ymeHblIieHus
pacxoia Ha THUJIpAHTE YMEHbBIIEHHBIH pPacxXxol] AaBTOMATUYECKU IEpepaclperenieTcss MExXIy
paboTaromMMH TOJMBHBIMU nulelipamMmu u mpoOiema cokpamieHus cOpoca MPaKTHYECKH He
nocturaercs. CokpaiieHue cOpoca MalldH MOXET OBbITh JIOCTUTHYTO W 0€3 W3MEHEHHS
MI0/IaBa€MOT0 B HUX pacxoja Ha TUJPAHTE 33 CUET YBEIMYEHHS PACCTOSHHS MEXKIY NOJHUBHBIMU
nueiidgamu. Ha mepBoi Mo3WIMK MAaIIMHBI MTOJIA4y BOJIBI B MEPHOA TOOETaHUSI OCYIIECTBISIOT U3
KaXK0ro nuieida, a mepruoja I0yBIAXHEHHS OCYIIECTBISIOT OT CIEIYIOIIET0 THAPaHTa Yepe3 OJUH
nweiid /M.IL Iensun u ap., 1992/. Ho ocHamenne MaimHbl AByMSI TUTIAMH TTOJIMBHBIX HIICH(OB,
UMEIOIINX Pa3HYIO UIMHY U BEJIMUYKHY I0aBA€MbIX PACXOJIOB, YCIOKHSIIOT OOIIYI0 KOHCTPYKITUIO
MalIMHbI, YBEIMYMBAIOT Maccy mnepemeriaeMbix nuieidon. Ilosromy mnosnuBHbIE HUIEH(BI
nesnecoobpa3Hee MPUMEHATh OJHOTO TUIIOpa3Mepa, PACCUUTAHHOTO HAa  OJMHAKOBBIM pacxo.
Takoit nuretid amuHOW 36 M WU3rOTAaBIMBAIOT U3 JIBYX CEKIIMA: BEPXHSS PACCUUTAHA HA IMPOITYCK
HanOOJIBIIEr0 PACcX0/1a, a HUKHAA 9acTh Ha MOJUB YMEHBIIEHHOH CTpYyeH.

Kpome Toro, mpu momavye pacxoja B paHee VYBIOKHEHHbIE OOpO3Abl TMOCTE Tay3bl
IPOJOKUTEIHHOCTD mpobera ctpyu Ha 100 M 6opo3asl packuaana ao 0,3 i/c, cokpamiaercs B 7-9
pa3, Kak 3To HabIromaeTcs IpH AUCKPETHOM (MMITYJILCHOM) moAade Boabl B 60po3as [§]. [Toatomy
BCIIMYMHY YMCHBIICHHOI'O pacxoJia CTPYHU B IICPUOTA AOYBJIAKHCHUA HCO6XO,Z[I/IMO TaK»X€ Ha3HadYaThb
U3 BPEeMEHU MpoOera BOJIbI 10 YBIAKHEHHOU 00po37ie.

Panee mpoBeACHHBIC HMCCICIOBAHUS TIOKA3aJIH, YTO IPOJOJDKUTEIBHOCTH Mpobera BOABI IO
YBII&XXKHCHHOW OO0pO037¢ MOXET OBITh ONpejeicHa W3 ypaBHEHUS (3), MMEIOIIETO JOCTaTOYHO
TECHYIO KOPPEJSIIIHOHHYIO CBS3b U OMHOKY, He mpeBbimarontyto 10 % (/7= 0,985-0,998; £ = 2,14-
10,0 %)

I=F{,xt’-’, 3)

rie  V, — ckopocTh mpoOera BOIbI B IEPBYIO €IUHUIYYy BPEMEHM IO YBIAKHEHHOU O0po3ie;
7 — TIOKa3aTelb 3aTyXaHus NPOABMKEHUS BOJBI 10 YBIaKHEHHON 00po3Je.

CkopocTb mpoOera CTpyd B HEpPBYIO €IUMHMIy BpeMEHHM V), MO yBIaXXHEHHOH Ooposne u
HoKa3aTellb CTENEHH 3aTyXaHHs mpolera % OT pacxoja C JOCTaTOYHOH CTENEHbIO CXOIUMOCTH
ANPOKCUMHPYETCS MapadOIMUECKON M CTEIIEHHOW 3aBUCUMOCThIO. 1o creneHHol 3aBucumoctu (/7
=0,890; E = 18,19%) nHauanbHas CKOPOCTh ITpo0era CTpyH Mo YBIAXKHEHHON 00po3/ie C yKIOHAMHU

0,004-0,005 Ha cTenmHBIX cepo3eMax MOHMKEHHOW BOJONPOHUIIAEMOCTH 3MIMPHUYECKH CBs3aHA C
pacxoaoM ypaBHEHUEM

v, = 2295%4". @
IJIe ¢ — pacxo, MmojiaBaeMblil B 00po3my, J1/c.
Jst cpaBHEHMsI CKOPOCTB Ipobera ¥ 1o cyxoit 6oposae (17 = 0,946; E = 18,89 %)

¥ =723 xq™". )

[Toka3aTenb CTENCHHM 3aTyXaHHS MpoOera BOABI 10 YBIAXHEHHOW OOpO3[ae B IUara3oHe
pacxoznoB 0,2-1,0 1i/c B aTHx xe ycnoBusix (I1=0,565; E = 2,43 %)



¥, = 089x g" (6)
Jlyist cpaBHEHMS ATOT MTOKAa3aTeNb MPU MOJIMBE 10 cyxoit 6opozne (I7=0,910; E = 4,739 %)
ry=084xg™™. (7)

Pemas coBmectHO ypaBHeHMs (2) u (3) ¢ ucnonb3oBaHUEM 3aBUcUMoOcTed 4-7, ompenensem
BEJIMYMHY YMEHBILIEHHOI'O pacX0/1a IOJIUBHOM CTPyH NPH PaBHBIX § U .

[IpoBeneHHBIN pacyeT ¢ WCMOJIb30BAHHEM pPE3yJIbTAaTOB HccCenoBaHUN Ha ykioHax 0,004-
0,005 moka3bIBacT, YTO MPHU PABHOU MPOJOIKUTEILHOCTH MEPUOOB JOOCTaHUS U JOYBIAKHCHUS
105 muH. B 60po3nax anuHON S0 M BeTWYMHA YMEHBIIICHHOTO PacXo0/a MOJTUBHON CTPYH JOJKHBI
ObITh He Oosiee 1/4 mepBonayanbHOTO pacxoxaa (0,2 i/c), uto B pacuere cocrasiser 0,048-0,05 n/c.
TToTMBHBIE HOPMBI B TIEPHO TOOETAHMS U IOYBIaKHEHHS, COOTBETCTBEHHO, COCTABISIIOT 360 M/ra
1 90 M’/ra, a cyMMapHasi IOTMBHAs HOPMa COCTaBisieT 450 M°/ra.

[TonydyeHHyI0 BENMYMHY TMOJIMBHON CTPYH HEOOXOIMMO MPOBEPUTH HAa COOTBETCTBYIOIIHMA
JIMaMeTp BOJIOBBINIYCKAa TMOJWMBHOIO Muiek(da U3 yCJIOBHM €ro He3acopseMOCTH. MuHUMaIbHBIN
pasMep BOJIOBBIITYCKOB JOKHBI ObITh 0T 4 MM /B.A. Cypun, MI'VII/ 1o 2,5-3 MM 1o omsIty ux
NPUMEHEHUs [JIs HMITYyJIbCHOTO OpoOIlleHus cagoB Ha cuctemax Hwxknusas Pona u Jlanrenok
(Opanmus) u BHUN «Papyra». llpuMeHnenue MEHBIINX TUAMETPOB BOJOBBIMTYCKOB MOTpeOyeT
IIPOBEICHUSI TOHKOM OYHMCTKH OpPOCUTEIBHOM BOABL. [IpOBEACHHBIM THIPABIMYECKUN pacyeT
MOJIMBHBIX NIIEH(OB AJIs MOJIMBA MEPEMEHHBIM PacX0/0M MMOKa3bIBa€T, YTO MUHUMAIBHBINA pa3Mep
BOJIOBBIITYCKOB /i1 yMeHbIlieHHOH cTtpyu 0,05 11/c, coctaBmusiet 4,6-5,0 MM, a 17151 IepBOHAYATIBHOTO
pacxona 0,2 ii/c — 7,9-9,2 mm [9].

TexHonmornyeckas cxema ToJiMBa NUICH(OBHIMH MallMHAMH C PAcCPEIOTOUYCHHOW MoAave
MNEPCMCHHBIX PACXO0B IO AJIMHEC MOJIMBHBIX 60p03,£[ MMPUBCJICHA HA PUCYHKCE. IToka3zarenu kadyecTBa
TE€XHOJOTMYECKOIo IMpolecca MOJMBa COCTABISIOT IO PAaBHOMEPHOCTH YBJIA)KHEHHUS IMOYBBI — IO
0,89, a BenmnurHa KOHIIEBOTO cOpoca He mpeBhICUT 1-2 %.

DKcrlyaTanys OpolIaeMbIX arpojaHamadToB TpeOyeT BOCIOIHEHHsS] B MOYBE MUTATENbHBIX
3JIEMEHTOB, PACXOAYEMbIX pacTeHUsIMU. Pe3yibTaThl OOOOIIEHHBIX JAHHBIX IMOKAa3bIBAIOT, YTO
MPOIYKTUBHBIA BBIHOC MUTATEIBHBIX 3JIEMEHTOB Ha | T TOBapHOW NPOAYKUHMU OBOILIEH IO
OCHOBHEIM djieMeHTaM Imtauus N, P,Os, K>O. CooTBETCTBEHHO. COCTaBIIIOT: 3,2-9.5; 1,1-3,3 n
4,5-12,5 xr. B3aumnblii 5QQexT BIUAHUA OpPOIICHHS C BHECEHHMEM MHUHEPAIBHBIX YI0OpEHHI
OIlCHUBAaeTCs NMpUOaBKOM yporkas Ha ypoBHe 30-60%.

BocnoaHuTs BBIHOC 3JIEMEHTOB MUTAHMS W3 MOYBBI, B TOM YUCJIE ONEPATUBHO, B COOTBETCTBUU
C MX TOTPEOJICHUEM, MOXKHO OJTHOBPEMEHHO C MPOBEACHUEM OpOIICHHs. JIJIsI 3TOr0 TeXHUYECKHE
CpeJ/ICTBa TOJIMBA JOJKHBI OBITH 00OpPYAOBaHBI TUAPOMOAKOPMIIUKAMHU. {151 utepoBhIX MamuH
NPUMEHSIOT cepuiinble rugponogkopmmukn tuna [TIJ(-50 wnm cnenuanbHble, € TOJE3HBIM
o6bemMom 4500 aM°, ¢ mojadell MUTATENBHBIX pacTBOpoB oT 100 10 7500 am’/u. ITonuBHBIE
nuiei(oBble MAIIMHBI TO3BOJSIOT BHOCHUTH C OPOCHUTEIBHOW BOJOW U TMOATOTOBICHHBIE
JKUBOTHOBOJUECKHE CTOKH C 00OCHOBaHHBIMH HopMamu [10]. i TIOBBIIICHHS CaHUTAPHOM
0€30MacCHOCTH M CHIDKCHHS KOHTAKTa IMOJIMBAJIBIIIMKA CO CTOKAMHM, IMPUBOIHAS TEIC)KKA MOJMBHOU
mammHbl TKY-100 Moxer ObITh OCHaIIeHa 3JIEKTPOIPUBOAOM, PAOOTAIOMIMM OT TeHeparopa,
CMOHTUPOBaHHOTro Ha Tpakrope TM-16.

[ImanupoBKka TMOYB TMOJ TEXHOJOTUHM TOBEPXHOCTHOTO TIOJIMBA SBJISIETCS HE TOJIBKO
HEOOXOMMOCTBIO JIJISl IPOBEACHHSI MEXaHU3alluH, HO, 10 onbiTy e€ npuMenenus B CIIA u Unaun,



OHa o0ecrieunBaeT W paja JApPYrux (PaKTOpoB, BIHMAIOMIMX HA TIOBBINICHHE YPOXAWHOCTU
CEJIbCKOXO3SHCTBEHHBIX KYJIBTYpP U MPH TOKACBAHUU: PaBHOMEPHAs TOTOBHOCTh IOYBBI K IMOCEBY,
PaBHOMEpPHOE DPa3BUTUE PACTEHUHW M CO3JAaHHUE YCJIOBMM JJIsi NPOBENEHUS MEXAHU3UPOBAHHBIX
TEXHOJIOTHH yXoJa 3a pacTeHusiMu. [IpoBeieHre KaueCTBEHHOM TUIAHUPOBKH IO JaHHBIM BEIYILIUX
CHenualncToB opoimaemoro 3emiefenus P® mo3BosisieT MOBBICUTH Ha IMOJIMBE IO OOpo3jamM
ypokaitHocTh B 1,3-2,3 pa3a u CHM3UT NOJMBHYIO HOpMy B 1,6-2,2 paza. UL «Jlyu» paspabortana
COBEpLICHHAsI, BBICOKOTOYHAs (+ 3 CM) TEXHOJIOTHS IUIAHUPOBKH C MCIIOJIB30BAHHEM JAa3€PHBIX
cucreM. Takas TOYHOCTh IUIAHUPOBKM pPACKPBIBAET IyTh K Pa3BUTHIO BOJOCOEpErarouinx
MEXaHMU3UPOBAHHBIX TEXHOJIOTHI MOBEpXHOCTHOro mnoiuBa B P®. Pa3zpaborka ManooObeMHBIX
TEXHOJIOTUH IUIAHUPOBKM C MHHUMAJbHBIM IE€pEeMELICHUEM TpyHTa B IHpejeiax Y4YacTKOB
CyTOUYHOTO ToJiuBa (710 8-16 ra) CHU3UT HArpy3Ky Ha OpoIIaeMblii arposianamadgr.

CTOMMOCTh TJIAHUPOBKH IO OTACTBHBIM Y4acTKaM IOJ YJIYUYIICHHYIO TOHOTpaduuecKyro
MOBEPXHOCTH B 2-2,5 pa3a MEHbIIIE, YeM IUIAHUPOBKA BCEH MOBEPXHOCTH OPOIIAEMOI0 Y4acTKa MO/
HAKJIOHHYIO TUIOCKOCTb.

[IpoBenenHoe paiioHupoBaHue 3emelnb [loBomkba o cnocobam opomieHus /B.M. Pomaniies,
T.W. VBannosa, T.JI. Bomukoa, 1982/ n nanusie LICY 1980 r. moka3anu, 4To MOJIUB 10 OOpO31aM
B Caparosckoii, Bonrorpanckoii, Acrpaxanckoii o6nactu u Kanmsikckoit ACCP npumensiiics Ha
mwiomaau 25,4 ThIC. Ta, a B MEPCIEKTHUBE OH MOT MPUMEHSThCS Ha Tuiomaau 47 teic. ra. B
NEPCIEeKTUBE OHM MOTYT OBITh pACHIUPEHBbl 32 CYET PEKOHCTPYKIMH BBICOKOHAMIOPHBIX
OpPOCHUTEIBHBIX CUCTEM C IIEPEBOJIOM UX HA HU3KOHAIIOPHBIE TEXHOJIOTMH IOBEPXHOCTHOTO MOJIUBA.
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OO0t BuA (a) 1 TeXHOJIOrHYecKas cxema paboTsl Mojinpukanuii nuieidoBbix MalivH (0):
1 — opocutenbHBIN TPYyOOIPOBOA; 2 — THUAPAHT; 3 — MOJUBHAS MAIIMHA;
4 — nonuBHBIE 0OPO37BL; 5 — MmMeid; 6 — NPUBOAHAS TENEKKA; 7 — HACOCHAsS CTAHIIHS;

8 — BOJIOMCTOYHHUK; 9 — fopora

Yro xacaercs S(PPEKTUBHOCTH NPUMEHECHHS WHTETPUPOBAHHOW TEXHOJIOTHH TIOJHMBA TI0
0opo3nam, Kak ApYrux crnocoOOB OpouleHHs, 00eCIeUUBalOIUX YCTOWYMBOCTh arposiaHAmadToB,
TO OHHU JOJDKHBI ONPEACTSAThCS HE TOJYYEHHEM MAaKCHUMAaJbHOTO YypoKas IMpH HauOOIBIINX
KOJINYECTBaX NOTPeOIsieMOl BOAbI U MUTATENbHBIX BEIIECTB, a IPHU ONTUMAIBHOM UX 00€CIIeUeHUH,
KOrJia 3aTpaThl Ha €IWHHIy BBIPAIICHHOW MNPOAYKIMH CTAaHOBATCA peHTadenbHbMu /A H.
Koctsxos, U30pannsie tpyasl, T.2, 594 c./.
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