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B Poccuu 60m1ee 70 % Bcex cenbCKOXO3SMCTBEHHBIX YTOAMM PACMONOXKEHbl B 30HAX
HEJIOCTAaTOYHOI0 WJIM HEYCTOMYHMBOTO €CTECTBEHHOTO YBJIAXXHEHMS, MO3TOMY BBICOKHUU W
CTaOMJIBHBIM YPOBEHb IPOU3BOJCTBA CEIBCKOXO3AUCTBEHHONW MPOAYKIIMH MOXKET OBITh
o0ecredeH TOJIBKO 3a cueT opotneHus [ 1].

C xonna 90-x ronoB XX Beka NpOJ0JIKAETCS YXYAILICHUE MEIMOPATUBHON CUTYallUH B
Hallel CTpaHe: MPOUCXOJUT COKPALIEHUE OPOIIAEMBIX IIIOMIAEH, TAKEIOE COCTOSIHUE Me-
JUOPATUBHBIX CHCTEM BCJEACTBHE (DM3MUECKOTO0 M3HOCA, 4 TaKKe TEXHUYECKOTO OTCTaBa-
HUS OT YPOBHSI CUCTEM, COOTBETCTBYIOILIMX CUCTEMAaM HOBBIX NIOKOJIEHUH [1, 7].

daktnuecku B PP Ha JaHHBIM MOMEHT MOJMBAETCI OKOJO | MIJIH ra 3eMeib, B TOM
qucle: 1oxkaeBanueM okoio 0,9 MiTH ra, moBepXHOCTHRIMH criocobamu He MeHee 90 ThIc. Ta
MIpU YPOBHE MEXaHMU3ALUU MOBEPXHOCTHOTrO nosnBa 3 % [1].

Ha ceroassiinmii 1eHb CaMbIM PACHPOCTPAHEHHBIM B MUPE U JIEHIEBBIM, C TOUKH 3PEHUS
UCIOJIb30BaHUsI SHEPTOPECYPCOB, CIIOCOOOM MOJIMBA OCTAETCS] MOBEPXHOCTHBIN NoJuB. [Jo cux
MOp BO3MO>KHOCTh TIOBEPXHOCTHOTI'O I0JIMBA PEAIM30BaHa HE B MOJIHOM MEpe HU3-3a OTCYTCTBUS
3¢ (}EKTUBHBIX CPEJICTB MEXAaHU3AIIMN U aBTOMATU3AIIMH Tpoliecca Bojonoaauu [2, 3].

ArponpoMblIIIIEeHHBIH KoMIUIeKC Bonrorpaackoil obnactu o6iiagjaeT 3HaYUTENIbHBIM
IIPOU3BOJICTBEHHBIM TOTCHIMANIOM. Hanmnune nByx moiaHoBOAHBIX pek (Bonra m JloH), 5,5
MJIH Ta TIAIIHU U OOWJIME COJHEYHBIX AHEeHW B roay (okoio 200), naroT peruoHy BO3MOXK-
HOCTb BXOJIMTh B UKCJIO Benymux B Poccuu [4].

B nocnennee necarunere B Boarorpaiackoil o6gacTH miiouiaad MOBEPXHOCTHOTO
crocoba opoIeHus CynecTBeHHO cokpaTuianck. Jlo 2009 r. minomaas nonusa no 60po3nam
U moocaM coctasisiyia 33 Teic. ra, B 2012 r. — 5,56 ThIC. Ta, HA CETOAHSIIIHUM JICHD - OKOJIO
2,2 ThIC. Ta.

Cospemennsie OC noiKHBI 00ecriedrBaTh ONTUMANIbHBIE YCIIOBUS JIJIsl BO3/IETIBIBAHUS
CEJIbCKOXO3MCTBEHHBIX KYJIBTYp U HE JIONYCKaTh TEXHOJIOTMUECKOTro copoca BobI [4, 5].

[IpumeHeHre MOOWIBHBIX IOJHMBHBIX TPYOOIPOBOJOB HCKIIOYAET HEOOXOIUMOCTh
Hape3KHU BPEMEHHBIX OPOCHUTENEN U BBIBOJHBIX O0PO3]1, @ TAKIKE YCKOPSIET NPOLIECC OPraHM-
3allMM TOJIMBA HA BBOJAMMOM OpOIIIAEMOM Yy4YacTKe, YTO CIOCOOCTBYET MOBBIIICHUIO TEXHO-
JIOTUYHOCTH U KadecTBa Ipolecca noiausa mno 6oposnam [6]. Kpome toro, ncnoiab3oBaHue
MOOMITEHBIX TTOJIMBHBIX TPYOOIIPOBOJIOB YIPOIIAET MPUMEHEHUE CPEIICTB aBTOMATHU3AIUH
BOJIOIO/IaYH, YTO CYHIECTBEHHO MOBBIIIAET 3P (PEKTUBHOCTH U SKOHOMUYHOCTS [7].

B pamkax mozaepHH3anuy CYIIECTBYIOIINX OPOCUTEIBHBIX CUCTEM 3aBOJIKbs HA IUIO-
MIaIX OBOMIHBIX KynbTyp n0 200 ra MBI mpenjaraeM MPUMEHSITh MOOWIBHBIN TTOJTHBHOU
TpyOOIIPOBO/ ISl MOJIA4YM BOJBI B MONKBHBIE 00po3as! [8] (puc. 1).

[IpennokeHHass KOHCTPYKIMS MOOMJIBHOIO IMOJIMBHOTO TPYOONpPOBOAA MpPEACTaBIsET
co0oil TpyOOmpoBO, pa3IeNcHHBIN Ha TMOJIMBHBIC 3BeHbs. [l0MMBHOE 3BEHO, B CBOKO O4e-
penp BKIOYaeT B ceOs TpyOompoBoa ¢ ObICTpOpPa30OpHBIMU COCTMHEHUSIMHU, OaK yIpaBe-
HUS BOAOpACIIpeeICHUEM, a TaK)Ke 3alIOPHOE YCTPOMCTBO B BUJIe THOKOTO TiepdhopupoBaH-
HOTO MUIaHTa C PACTSHKUMBIMHU TPYIIaMU JJIsl TIEPEKPBITHS BOJOBBITYCKHBIX OTBEPCTHI

TpyoO.
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Bug ceepxy A-A

\4

Pucynok 1 — IlonuBHOE 3BEHO:

1 — TpyOompoBO/I, 2 — BOJIOBBINTYCKHBIE OTBEPCTHUS, 3 — OaK yIpaBICHHUS BOAONOAAYEH, 4 — THOKUIA
LIUIAHT, 5 — 3allOpHbIE IPYIIN, 6 — BOJOCIUBHAsA CTEHKA, 7 — KaMepa IT'HIpaBIMYECKOro TaiiMepa, 8 —
KpaH THAPABJIMYECKOr0 TaiiMepa, 9 — MornaaBKoBbIN 1aTuuK, 10 — peryiasTop 3amopHOro ycTpou-
cTBa, 11 — mapHUpHOE coeTMHEHNE MOIIABKOBOTO 1aTunKa, 12 — nepdopanns ruOKoro nuiaHra
JUISl HAIIOJTHEHU ST PaCTSKUMBIX Tpyll, 13 — KpernyieHue 3aopHOro yCTporucTBa

[TpumeHeHune TpyOOIIpOBOAa BOZMOXKHO B JIBYX BapHMaHTaX MOHTaXKa:

- MOAKJIIOUYEHHUE IIEHTPAIBHOr0 0aKka ynpaBlieHUs K HAllOPHBIM THAPAHTAM 3aKpbITON
OpPOCHUTEIIBHOM CETH;

- TOJKIIOYEHUE LEHTPAIBHOTO 0aka ynpaBJIeHHs K TpyO4daTbIM BOJOBBIITYCKaM OT-
KPBITOM OPOCUTENBHON CETH C ITOAAUYEH BOJBI HA y4aCTOK CAMOHAIIOPOM 3a CYET I'MApaBiu-
YECKOI0 Ieperaia BOAbI B KaHAJIE, PACIIOJIOKEHHOM B ITOJYHACHIIIA WJIA HACHIIIN.

I'mppaBnuueckuil mepenajg Ha OpPOCUTEIBHBIX cucTteMax Bonrorpaackoro 3aBoikbs
JOCTUTAeT Mopsiika 2 M, 4yTo obOecrneynBaeT BO3MOXXKHOCTb OCYIIECTBJICHMS IOJHMBa 0e3
MPUMEHEHHs] HACOCHO-CUJIOBOTO 00OpynoBaHUsS. ABTOMAaTU3MpPOBAaHUE Mpoliecca BOAOIO-
Ja4u CPeICTBAaMHU T'HIPOABTOMATHUKH e€Ile OOJIbIIEe MOBBIMAET SKOHOMUYHOCTH MpoIecca
oJIMBa 110 00po3aam.

[IpunHin paboThl 3aKIIOYAETCA B CIEAYIOIIEM: TPYOOIpPOBOJ MOHTHPYETCS Ha OpO-
[IIa€MOM Y4YacCTKe C MOAKIIOUYEHHEM K TPyOUaTOMY BOJOBBIIYCKY PacHpeleUTENIbHOTO Ka-
HaJla OTKPBITOM OpOCHUTENBHOM ceTH. [lociie HACTPOWKM TMAPABINYECKOrO TaiMepa IMOJIUB-
HOT'O 3B€HA, OTKPBIBAETCS PETYJSATOpP Pacxoja B LEHTPaJbHOM Oake yIpaBlIeHHs, U BOJa
noctynaet B TpyoonpoBo. BogocnuBHas creHka 6 co3aaet noAmnop BOAbl, 3a CYET YEro OHa
yepe3 OTBEpCTUs 2 MOCTYIAEeT B MOJIUBHBIE 00po3bl. Uepe3 kpaH 8 ruapaBiIMyecKoro Tai-
Mepa BPEMEHH I10JIMBA IPOUCXOIUT HAIIOJTHEHUE KaMepsl 7.

[Ipu 3anmonHeHnn kamepsl 7 cpabaThIBaeT MOIMJIABKOBBIA NAaTYMK 9, MPUBOIAIIMI B
IBYKEHHUE PETYIIATOP 3alopHOro ycrpoiictBa 10, mepeKphIBarOMi TOK BOABI YEPE3 MIIaHT
4, 9TO BEJIET K 3aIl0JIHEHUIO 3allOPHBIX TPy 5. YBenuueHue oobeMa rpyll, YCTaHOBICHHBIX
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HAIpPOTHUB BOJOBBITYCKHBIX OTBEPCTHI 2 OJMBHOTO TPYOOIpoBoaa 1, BeeT K UX MEPEKphI-
THIO [8].

Lenbto uccnenoBaHuii BIsETCS pa3paboTka U 000CHOBAHUE TEXHHUYECKUX U THIPAB-
JMYECKUX MapaMeTpoB IpeiaraeMoil KOHCTPYKIIMKA TOIMBHOTO TPyOOIpoBoaa AJIsl CO3/1a-
HUSI HU3KOHAIIOPHON OPOCUTENHFHONW CHUCTEMBI C MIOBEPXHOCTHBIM CIIOCOOOM monuBa. beumn
MPOBEACHBI TEOPETUICCKUE PACUEThI ITAPAMETPOB KOHCTPYKIIMH, a TAKXKE BEIIMYHHBI TIOTEPh
Haropa, ¢ y4eTOM JBH)KEHUS )KUIKOCTH C MIEPEMEHHOM MacCoi, Tak Kak Ha paboueM y4acT-
K€ TIOJIMBHOTO TPYOOIPOBO/Ia MPOMCXOAUT HETIPEPhIBHAS pa3ada pacxoja ( BAOJIb ITYTH.

B cryuae HenpephIBHOM pa3avd KUIKOCTH IO JUIMHE TPYOOIpOBOIa, MOTEPH HArmopa
onpeaensoT no popmyne [9]:

hpo = ! ®Ax L x v
37" d 2g (.
rae A — K03 (HUIUEHT THAPABINYECKOTO CONMPOTUBICHUA, L — AyMHa yd9acTKa MOJIHUB-
HOro TpyOompoBoaa, d — auameTp, V — CKOPOCTh TEUEHHS KHUIKOCTH, g — YCKOPEHUE CBO-
00IHOTO TaICHHS.

[To pe3ynpTataM pacdyeToB MOCTPOEH rpaduK NOTEPh HANOpa, B 3aBUCUMOCTH OT pac-

X071a BOJABI B TPyOONpOBOJE, MPH UIMHE yyacTka Tpyoorposoaa L=50 m (puc. 2):
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PricyHOK 2 - 3aBHCHMOCTh BETHYHHBI HaIlopa OT pacxoja
BOJIBI IIPH PaBHOMEPHOII pa3iaue

JUJist IONTBEPKACHUS PE3YJIBTATOB TEOPETHUECKUX HMCCIICOBAHUI OBLIN BBIIOTHEHBI
AKCIIEpUMEHTaNIbHBIE HccienoBanus. [lpu pazpaboTke sKCIepUMEHTANIbHON YCTaHOBKH pY-
KOBOJICTBOBAJIUCH TEOPHUEH THAPOIMHAMUYECKOTO MOA00US, KOT/Ia yIOBIETBOPSIOTCS yCIIO-
BUS TEOMETPUIECKOTO, KHHEMATHYECKOTO U JUHAMUYECKOTO MO00uS.

[Tpu moaenupoBaHuu TpyOOIIPOBOIA C CAMOHAIOPHBIM JBUKEHUEM BOJbI OCHOBHBIMHU
CUJIaMU SIBIISIFOTCA CWIIbI rpaBuTauuu. [loaTroMy MopennpoBaHue NPOBOJIMUIIOCH C YYETOM
kputepus nogooust Gpyna [10].

['eomerpuuecknii MacmTab MOJETMPOBAaHUS NMPUHAT paBHBIM 1:4. Pacxom Bombl mpu
JaHHOM MaciiTade B pacyeTe Ha MaKCHUMAaJIbHBIN pacxoj] HaTypHOTo TpyOompoBoaa 67 Ji/c
OyzaeT paBeH:

@ 67
- = = 2_.5
oM A5 45 a/c, (2)

rre Qu — pacxon B HaTypalbHbBIX yCIOBMsIX; QM — pacxos BOAbI HA MOJENH; A — Teo-
METPUYECKHI MacIITad MOJEIUPOBAHUS.
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OKCcIepUMEeHTaIbHbIE UCCIEA0BAaHUS TOKA3aId, YTO JJIs TPYOOIpOBOAa C HENMPEPHIB-
HOM pa3ziayeil BJOJb MyTH OPAMHATHI Tb€30METPUUECKON JTMHUHU MOTYT HE TOJIBKO YOBIBATh,
HO ¥ BO3pAacTarh BJOJIb IIyTH, YTO COOTBETCTBYET BbIBOJaM Maymmesckoro H.I'., Typuuno-
Buya B.I'. [11].

[lo pesynbraram 1a00OpaTOPHBIX HCCIEAOBAHMUN Oblja BBIIOJIHEHA MaTeMaTH4ecKas
00paboTKka SKCIEpUMEHTAJIbHBIX IaHHBIX W MPOBEJIEHA ONTHUMH3ALUs MapaMETPOB KOH-
CTPYKIIMH MTOJINBHOTO TPyOONpOBOAA.

OcHoBHBIM KputepueMm 3(ppeKkTruBHON PadOTHI JIF0OON MOTMBHON MAIIWHBI SBISETCS
PaBHOMEPHOCTH MOJAauX 3aJaHHOW MOJUBHON HOpMbI. Ha 3Tare nabopaTopHbIX McclieoBa-
HUI ObUI MIPUHAT MOKAa3aTellb, XapaKTePU3YIOUIH KaueCTBO BOJOIOAAYH - OTKIIOHEHHE OT
HOPMBI IToJIMBa Am.

daxTophl, BAMIIOUIME HA BBIXOJHOW MOKa3aTelb, UX YPOBHU M MHTEPBaJIbl BapbUpPO-
BaHU4 MpeCTaBIIEHbI B Ta0MIIE 1.

B cooTBeTcTBUM C NPUHATON METOAMKOM JUIsl HCCIeOBaHUs 00JacTh ONTUMYyMa ObLI

peanu3oBad 1iaH Pextmaduepa mis 3-x (akropHoro skcnepumenTa. C MOMOIIBIO MPO-
rpaMmbl [12] TutaHupoBaHUS KCIEPUMEHTa B CEIIbCKOXO3SWCTBEHHBIX Ipolieccax ObLIn
OTIpeIeNIeHbI ONITUMAJIbHBIE 3HaYeHUs (DaKTOPOB M TIOJYYEHO YPAaBHEHUE PETPECCUU B KaHO-
HUYecKou popme:

Y, —4.90=178X] +2,09X; +1,46X, 3)

[To pe3ynpTaTam ONTHMHU3AIMHN PacCMaTPUBAEMOT0 Ipolecca AJisi TOro, 4Toobl obec-
MEeYUTh MUHUMAJIbHOE OTKJIOHEHHE OT HOPMbI MOJIMBa Am, HEOOXOAUMO MPHUHATH CIEAYIO-
IIFe ONTUMAJbHBIC 3HAYCHHs (PAKTOPOB, HAXOJSAIIUECS B CICAYIOMMX WHTEpBAJaX: JHa-
MeTp JEHTOYHOTO 3aTBOpa TpybompoBoaa xi= — 0,8...— 0,6 (15,6...17,2 Mm); oTHOIICHUE
nuameTrpa Tpyosl k ee mmHe X2 = — 0,1...+ 0,1 (0,0059...0,0061); oTHOIIEHHE AMamMeTpa
TPyIIH K cpeHeMy auameTpy Tpyost x3 = — 0,2... 0 (0,432...0,454), kotopsie OyayT ydTte-
HBI TIPH Pa3pabOTKe KOHCTPYKIIUU MOOWJIBHOTO TOJUBHOTO TPYOONPOBOAA W MPOBEICHUH
TMIOJIEBBIX OMBITOB.

Tabmuna 1 — @akTopsl, UX YPOBHH U UHTEPBAJIbI BAPHHUPOBAHUS

MDAKTODEI YpoBHu (hakTopa Hurepan
P 0 -1 +1 BapbUPOBAHUA, €
X1 — JIAAMETP JICHTOYHOTO 3aTBOPa, MM 30 22 38 8
X2 — OTHOUIEHHUE JuaMeTpa TpyOsbl K JUIMHE, eIU-
HHUII 0,007 | 0,006 | ,008 0,001
X3 — OTHOILEHHE JUaMEeTpa IPYLUIM K CPEIHEMY
JMaMeTpy TPyOBl, €TMHHIL 0,543 1 0,454 | 0,632 0,089
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VJIK 628.1

COBEPIIEHCTBOBAHME TEXHOJIOTUi IOATOTOBKU M
PACIIPEJEJIEHVS BOJBI HA TPYIIIOBBIX CEJILCKOXO3SIICTBEHHBIX
BOJIONIPOBOJIAX

A.B. IleTrpoyenko
WucTuTyT BOAHBIX MTpobsieM U Menuopanuy, T. Kues, Ykpanna

Cornacno crannapraMm EBpomnerickoil 3xkoHOMH4eckoit komucenn OOH, rocynapcTso,
B KOTOPOM 3aIachl IPECHOM BOJBI HE NPEBBIMIAIOT 1,7 ThIC. M® HA OJJHOrO YEIOBEKA, CUNTA-
eTcsl HeoOeCIeYeHHBIM COOCTBEHHBIMH BOAHBIMU pecypcamu. Ha oHOTO *)uTens YKpauHbl
npuxoaurcs 1,1 Teic. M° COOCTBEHHBIX 3aIIaCOB BOJBL, 4 B MaJOBOIHbIE I'OJbI ATOT IOKA3a-
TeNb omyckaercs 10 520 m>. s cpaBHeHus, B Takux crpanax EBponsr kak Hopserus, Poc-
cusa, Ounnsanausa, [senus, Jlateus, bemapycb, Ha OQHOTO KUTENSI TPUXOIUTCS COOTBET-
ctBeHHO: 86,2; 30,0; 20,4; 18,9; 7,3; 3,8 Thic. M® Boan! [1]. CuTyanus ¢ obecrieueHrueM mpu-
POJHBIMA BOJHBIMH PECYpCaMU PETHOHOB YKpauHBI yCYT'yOJseTcs €Iie U HepaBHOMEPHO-
CTBIO pacHpe/ielieHHsl 0 TEPPUTOPUH CTPAHBI PEYHOTO CTOKA, KOTOPBIM, B 3aBUCUMOCTH OT
rOJIOBBIX CyMM OCaIKOB, Konebnercs ot 48,8 10 83,5 mupa. M. Ilpu sTom okxono 70% cToka
MPUXOAUTCA Ha CEBEpO-3amajl, rae npoxkuBaetr okono 40% HaceneHHs CTpaHbl, a HA IOTO-
BOCTOYHBIE TEPPUTOPUH, I'Zie poxxkuBaeT noutu 60 % Hacenenus, npuxoaurcs 30% peuyHo-
ro CTOKa. B cBsI3U ¢ 3THM, OTHOM U3 TJIABHBIX BOAOXO3SMCTBEHHBIX 3a7a4 Y KPauHBbI SBJISET-
cs1 obecrieueHre MOTPEOHOCTE B BOJEC arpoMpOMBIIINICHHOTO KOMIIJIEKCA U KUTEEH Cellb-
CKHMX HACEJICHHBIX MYHKTOB. JTa 3aja4a peiaeTcsi myTeM nepedpOoCKu B MAJIOBOIHBIE PETH-
OHBI THEMTPOBCKOW BOJIbI IO KaHAIaM U BOJAOBOJIAM.

JIyist yIydqieHuss CaHUTapHO-OBITOBBIX YCIOBUN MPOXKUBAHUS CEIHCKOTO HACEIICHUS,
pPa3BUTHS SKOHOMHUKH U BO3POXKACHHS cena emie B 60-x rogax mpoILIoro CTOJeTus Oblia
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