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M.T.TOJYEHKO - .
OCHOBATEJIb HAYYHO-IIEJATOI'HTYECKOMU HIKOJIbI
IO OPOCHUTEJIBHBIM MEJIMOPATIUAM

B. U. Keasizko, 1-p c.-X. HayK, mpodeccop,
3aBeayronui kapenpoir MuBX
YO «benopycckasi rocyJapcTBEHHAs CEIbCKOX03HCTBEHHAS aKaJeMUsI,
r. l'opxwu, Pecybmmika benmapych

KiroueBble cjioBa: HAay4IHO-TIEAarorniecKas mKojaa, OpoImeHUe 3€M€EJIb,
Bonoc6epera}oume TEXHOJIOTHUH, PEKUMBI OPOIICHUSA, TEXHOJIOTUA IT0JINBA,
CIIMICOK ITyOJTMKAITHA.

AHHoOTaumMs. B craThbe u3nmararoTcss OCHOBHBIE WTOTU TPYIOBOM nes-
TCJIbHOCTU MOOKTOpa TCXHUYCCKUX HAYK, npoq)eccopa, 3aCJIy’>KCHHOT'O pa-
6oTHUKa HapoaHoro obOpa3oBanus Pecnydnuku benapycs 'onuenko Muxa-
nia FepachOBI/Iqa, KOTOpLIﬁ ABJISICTCA OCHOBATCJIEM Hay4HO-
neuarornqecxoﬁ IIKOJIbI IO OPOCUTEJIbHBIM MEJINOPpAlUAM.

Keywords: scientific and pedagogical school, irrigation of lands, water-
saving technologies, irrigation regimes, irrigation technology, list of publi-
cations.

Summary. The article presents the main results of the work of Doctor of
Technical Sciences, Professor, Honored Worker of Public Education of the
Republic of Belarus Mikhail Gerasimovich Golchenko, who was the found-
er of the scientific and pedagogical school for irrigation reclamation.

Ha tepputopun Pecny6onuku benapych opocurelibHbIE MeTHOpalyu
B IIMPOKHUX  IPOU3BOJCTBEHHBIX MacimTadax Hayaal IHpPUMEHSTHCS
¢ cepenunbl 60-x rT. mporutoro Beka. OHAKO HAYYHOTO 0OOCHOBAHMSI ITOU
HOBOW TEXHOJIOTMH MHTCHCHU(DHKAIMH CEJIbCKOXO3SHCTBEHHOTO IMPOHM3BO/I-
cTBa (IpeX/ie BCEro PEXXUM M TEXHOJIOTHH OPOLICHHS) C YUE€TOM IOYBEHHO-
KJIMMaTH4YeCKUX W OpPraHu3allMOHHO-3KOHOMHYECKUX ycioBuil benapycu He
ObuT0. DTO M TPEeNoNpeAeInIo He0OXOJUMOCTh HAyYHOTO OOOCHOBAaHUS
HOBOW JUII TOTO BPEMEHH MEJIHOPATUBHOM TEXHOJOTHH — OPOIICHHS 3e-
Mellb.

Y HCTOKOB pa3BUTHS HAYYHOH LIKOJBI 10 OPOCUTEIBHBIM MEIHOPAIHIM
B benapycu crosn I'omuenko Muxaun I'epacuMoBUY — TOKTOP TEXHUYECKUX
HayK, Tpodeccop, 3aciayKeHHBII pabOTHHK HapoJHOTO oOpa3zoBaHus Pec-
my6nukn benapyce. B 2023 1. emy ucnonamiocs 0s1 80 ser.



M. I'. Tomaenko poxwmcs 20 anpens 1943 r. B n. [Lnenums! LkmoBcko-
ro paiioHa Moruiesckoii oonactu. B 1960 r. okoH4m ¢ cepeOpsiHOI Mena-
JbE0 3aXO0JICKYIO LIKOJIy M TIOCTYNWII Ha y4eOy B aKaJleMHIO HA THIPOMEIH-
OpaTUBHBIH (aKyybTeT.

B 1965 r. nocne oxonuanust BCXA ciyxun B psaax CoBeTckoil ApMuu.
C 1966 r. mo pacmpeeneHuto padboTan Ha Kadeape ceabCKOX03IHCTBCHHBIX
Menuoparmii: accuctenToM (1o 1970 r.), crapmmMm mpenongaBatenaeM (10
1972 r.), nouernTtoM (mo 1983 r.). C 1975 mo 1983 r. paboTan nekaHOM THI-
poMenHopaTHBHOTO (hakymbTeTa akameMun, a ¢ 1983 mo 1986 r. paboran
OCBOOOXKIICHHBIM CEKpeTapeM MapTHIHOTO KoMHUTeTa akamemun. B 1986-
1991 rr. — momeHT, a ¢ 1991 1. paboTan nmpodeccopoM Kadenpsl MeIHOpa-
IINM ¥ BOJTHOTO XO35HCTBa.

B 1971 r. 3amuTHiI KaHIUAATCKYIO JUCCEPTAIUi0 Ha TeMy: «Bompock
YBIIQXKHEHHOCTH TEPPUTOPUM benopyccuu U MOJMBHOTO peXHMa CeNbCKO-
XO35MCTBEHHBIX KyIbTyp». B nanpHelmem uznen u mMeroguku Muxauna
I'epacuMoBHYa MOTYYHIN pa3BUTHE B paboTax ero ydeHukoB. MM moxro-
ToBJIeHO 11 KaHIUAATOB HAayK, OJUH M3 KOTOPHIX BIIOCIEACTBUH 3aIUTHII
JIOKTOPCKYIO TUCCEPTALINIO, a YETHIPE — CAMOCTOSITENbHO PYKOBOJSAT acCIH-
panTtamu u couckarensmu. HccmenoBauus mpodeccop M. I'. TomueHko
npoBow o nporpamme FOHECKO «YenoBek u 6mocdepay, mporpaMMmam
I'KHT CCCP, MexpecnyOIMKaHCKOW IporpaMMe HAyYHBIX HCCIICIOBAHUN
yupexneaniit AH YCCP, AH BCCP u AH MCCP u nenoro psna Pecry6-
JIMKAHCKUX KOMIUIEKCHBIX mporpamm. OH siBisiercst aBTopoM 320 HaydHBIX
1 MeToaM4YecKuX pabot, B ToM umncie 24 MoHOrpaduii, KHHUT, CIIPAaBOYHH-
KOB, YU€OHHMKOB M y4eOHbBIX mocoOmi. HaydHBI KOHCYJIBTAaHT M COABTOP
SHIUKJIONEINIECKOro crnpaBounnka «Menuopanus» (benCD, 1984). Pas-
paboTKH HAYYHOH IIKOJBI U €T0 PyKOBOAWTEIS IIUPOKO BHEIPEHHI B yueO-
HBIH TIpoIecC BYy30B U (aKyIbTETOB MEIHOPATHBHOTO Mpodwia Pecmybmm-
ku benapycs, Poccuiickoit ®enepauun u Apyrux crpas. [loarotosneHs! u
u3gaHbl 1 yueOHHMK ¥ 8 yueOHBIX MOCOOUH ISl By30B, HMCIOIIHX COOTBET-
CTBYIOIIMH TPU( COIO3HOTO M PECITyOJMKAHCKOTO OpPraHOB 00pa30BaHMUAL.
Pa3paboTano, yTBep>KA€HO M U31aHO 13 HOPMATHBHBIX JOKYMEHTOB. Pe-
3yJIBTaThl MCCIIEAOBaHUI SBWIIMCH OCHOBOW noknana «BomocOeperaromme
CHOCOObI ¥ TEXHOJIOTHH OpolleHus B benopyccum», npeacraBieHHoro mnpa-
BurenascTBoM benopycckoit CCP Ha MexayHapoJaHOM CHUMIIO3MYME BO
Opanmru (ABuHBOH, 1989), rme moxyuminm omoOpenme. Pa3paboTkm wmc-
MIOJIF30BATIUCH TIPH COCTaBleHNH Oosee 250 IPOEKTOB OPOIICHHS 3eMeNb B
Benapycn, a Takxe IMpU COCTABICHUN CXEM KOMIUIEKCHOTO MCIOIb30BaHUSA
BOJIHBIX pecypcoB B OacceifHax BceX KPYIHBIX pek Pecmy0mmku Bemapycs.



B mponecce pazputus mikossl noa pykoBoactsoM M. I'. T'osruenko nomyde-
HO 38 aBTOPCKHMX CBHMJETENLCTB M MATEHTOB Ha M300peTeHus. B mocnenune
rojbl Hayajga pa3BUBaTbCs HOBas (JOYEpHss) HayyHas IIKOJa
10 pa3pabOTKE IKOJIOTO-MEITHOPATHBHBIX OCHOB OPOIIEHHUS 3eMENb CTOKAMHU
CBHHOBOJYECKHUX KOMIUIEKCOB B YCJIOBHSIX TEXHOTCHHBIX arpojaHamadToB
(PYKOBOAUTENH TOKTOP CENBCKOXO3SHCTBEHHBIX Hayk JKessizko Biagmmup
Hocugoruy). Onyonukoano 6onee 200 HAyIHBIX U yI4COHO-METOAMYCCKIX
pabot, B ToM umcie 13 MoHOTpaduii, KHUT, CIIPAaBOYHUKOB U YIEOHBIX ITO-
cobuii. ABTOp (coaBTOp) 32 aBTOPCKUX CBHICTEIHCTB M MATEHTOB HA M300-
peTreHus, a Takxke 11 HopMaTUBHBIX JOKYMEHTOB.

B HacTosmee Bpems HaydHO-TIeHarormdeckas IIKOJa HAXOAWUTCS B CTa-
U 3pENIOCTH W OCHOBHBIMH HANPaBICHUSMH €€ HAayJHBIX HCCIIeTOBaHHUN
SIBJIAKOTCA:

— U3YYCHHUEC CCTCCTBCHHLIX PECYPCOB BJIard W TCIIAa HA MHUHEPAJIbHBIX
nouBax PecryOnuku benapych u 060cHOBaHHE HEOOXOAUMOCTH OPOILESHHUS
CENbX03yTroAuil Ha 3TUX MOYBAX;

— pa3paboTKa pEeXHMOB W TEXHOJOTUH OPOCHUTENbHBIX METHOpaIit
C Y4E€TOM pecypcocOeperkeHUs U HKOJIOTHUECKUX TPEOOBaHHIA;

— pa3paboTKa HOBBIX CIIOCOOOB M YCTPOWMCTB OPOIICHUS.

MarepuaapHO-TeXHHYECKass 0a3a, MMEIOIIAsACS B PACIOPSHKCHUU Hayd-
HOW IIIKOJIBI, BKIIFOYAET YIeOHO-OMBITHBIH OPOCHTENBHBIN KOMIUTEKe «Tyri-
KOBO-1», OCHamIeHHBIN HOBEHIIEH T0KICBAIFHON TEXHUKOW CTpaH 3amai-
Ho#t EBpomer, CIIIA u Poccun, HaydHO-HCCIIEI0BATENBCKYIO J1a00PaTOPHIO
U CTYICHYCCKYIO HAayYHO-HCCIIECIOBATEIbCKYIO JTabopaTtopuio «HHOBaIWM-
OHHBIC TCXHOJIOTUHU MEJIHNOpalun 3€MECJIb», PYKOBOAUTCIIEM KOTOpOﬁ ABJISA-
etcst mpodeccop B. 1. Kemnsszko.

MHoOro BHUMAaHHUS IIKOJNA yAENSeT HHTErpaluyd HayKH, O0O0pa30BaHHS
Y TIPOU3BOJICTBA, 3aKjtovaroiieicst Bo Baumonaenctsuu ¢ PYIl «Mucturyr
Meropanuny, IpyrumMu yuapexaeansmu crpan CHIT u 6im3koro 3apyoe-
Kbsl. Pa3paboTKy y4YEeHBIX MIKOJBI MPHUHSAIH y4acTHe B MeEXIyHapOTHOM
Poccuiicko-benopyccko-I1oabckoM NpoeKTe MO COXPAaHEHUIO U BOCCTaHOB-
JICHUIO TUIOIOPOMS JIeTPaJipOBaHHBIX ITOYB, KOTOPBIN cTall modeanuTeneM
KoHKypca «HanuonanbHast skosnoruueckas mnpemus 3a 2008 ron». Yupeau-
tenu: Komurer CoBera ®enepaunu no odpasoBanuio u Hayke Poccuiickoii
Oenepanun, ®onn uMm. B. U. Bepnanckoro, Komurer I'ocymapcTBeHHOM
nymsl Poccuiickoit denepauuu no NpupoaHbIM pecypcam, PUPOAOIO0IIb30-
BaHUIO M HKOJIOTHH.

Kpome Toro, BOCIMTaHHMKM LIKOJBI SIBUIHCH coucnonHutensimu HUP
B coctaBe MexayHapoaHoro cotpyaHunuectBa crpaH CHI' mo paspabotke



HAay4YHO 00OOCHOBAHHBIX HOPM BOJOIIOTPEOICHNUS M BOJOOTBEACHHUS, a TAKKE
METOJIOB 0o0ecredyeHrss HOPMHUPOBAHHOTO JKOJIOTHYECKH Oe30MacHOro BO-
JIOTIONIb30BaHMUA B OTpacisX arponpoOMBIIIIEHHOro komiuiekca (2006—
2012 rr.).

Y4eHUKU U KOJUIETH YTST MaMATh O BBIJAIOIIEMCS YYEHOM U IeAarore
M. T'. T'omaenko. Ero mms npucsoeHo yue6Hoi#t aynutopun 701, B KoTopoit
HEeoqHOKpaTHO mpodeccop ['omuerko M. I'. auTan reknuu cTyIeHTaM.
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YJIYUIIEHUE BOAHO-COJIEBOT'O PEXJKUMA OPOITAEMBIX
3EMEJIb B HU30BbSAX PEKU CBIPJIAPBU U OLIEHKA ET'O
BJIUAHUSA HA TPOAYKTUBHOCTDb KOPMOBBIX KYJIBTYP

A. M. Adau0aii, ToKkTOpaHT 3-T0 Kypca MO HalpaBIECHUIO
«BopHBIE pecypchl B BOJONONb30BaHUE»
I'. M. KyBaTtoBa, 10KTOpaHT 1-ro Kypca o HanpaBJIEHUIO
«Menmoparys, peKyIbTHBALUS U OXpaHa 3eMelIb)
K. K. Anyap6ekos, PhD, accou. npodeccop
KasHAPY,
r. Anmatsl, Kazaxcran

KitioueBble €10Ba: 3aCOJ€HHUE, ONBITHBIM Y4acTOK, 3eMile/ieNne, YeKH,
OUOTIONISI, KAMBIII, KOJUIEKTOP, BOJHBIA PEXKUM, COJIEBON PEXUM.

AnHoTauusi. Munepanuzanus Bojsl peku ChIpAapbd U COBPEMEHHOE
COCTOSIHUE TOYBEHHO-MEINOPATUBHON CTPYKTYpPhl OpOIIA€MBIX TEPPUTO-
puH, PACIONIOKEHHBIX B HHU30BbSIX PEKH, HAXOJUTCS HAa OYEHb IJIOXOM
ypoBHE. BenuunHa 3aCONEHHOCTH MOYBBI, BEJIMYMHA 3aCOJIEHHOCTH
KOJUIEKTOPHO-IPEHAXKHBIX BOJ OYEHb BbIcOKas. CpelHEeroJoOBoi NoKa3aTelb
MUHepanu3auuu Boabl pekd Ceipaapbu Ha ToOMEHapbIKCKON THAPOCTaHIIMI
cocraBiser 2,0-2,5 r/n, na KazamuHckod rumpocTaHium mocturaer 3,0-
3,5 1/1. A mpormecchl 3acoJiCHHs ITOYB MMENIHM MECTO MPAaKTHICCKH Ha BCel
Teppuropur obsiactu. Ilo TocneaHMM MaHHBIM, TUIOIIATL 3aCOJCHHBIX
OpOIIIaeMbIX 3eMellb Ha TeppuTopur KBI3BUIOPINHCKON 00J1acTH COCTaBIIs-
eT 0KoJI0 225,9 ThIC. Ta, U3 HUX CJIa003acOoJIeHHBIX 87,6 ThIC. Ta, CpeaHe3a-
COJIEHHBIX 73,3 ThBIC. ra, CHJIBHO M OY€Hb CHJIbHO3aCOJIEHHBIX 65,1 ThIC. ra.
B KbI3pu10pIMHCKO#M 00J1aCTH B OCHOBHOM BBIPAITUBAIOT PHUC (& TaKXKe JIO-
LepHY, KYKypy3y Ha CHJIOC, TMOJCOTHEUYHUK, OTOPOJIHBIC KYJIbTYpPBI U 1p.).
OTMEUYEHO, YTO BTOPUYHOE 3aCOJICHUC TIPOUCXOIUT U3-3a TUIOXOTO (PYHKITH-
OHHUPOBAHUS KOJUIEKTOPHO-APEHAXKHBIX CHCTEM B MECTaX MOCEBa PUCOBBIX
KyJabTyp. B cTarbe paccmaTpuBaeTcsi MENHOPATUBHOE  COCTOSTHHE
opomraembix 3emenpb lluenuiickoro MaccMBa OpOIICHHUS, IMyTEM aHAIMU3a
00beMa MOCTYMAIOUINX COJCH B MOYBY C OPOCUTEIHHON BOJOW M BBHIXO[
CoJIel U3 MOYBBI C KOJUIEKTOPHBIMH BojamH. [lomaua BOAbI Ha MOCEBHI B
ONBITHOM IIOJIE IPOU3BOJAMIACH YEpEe3 CIELMAIBHO IOArOTOBJICHHOE,
3aCESTHHOE IJIOTHBIM KaMBIIIOM OHOIIOJIe, YTO OKa3ajo IOJOXKHUTEIHLHOE
BJIMSIHUE HA BOJHO-COJIEBOM PEXUM I1OYBBI.
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Keywords. Salinization, experimental plot, agriculture, checks,
biofields, reeds, collector, water regime, salt regime.

Annotation. The mineralization of the water of the Syrdarya River and
the current state of the soil and reclamation structure of irrigated areas
located in the lower reaches of the river are at a very poor level. The salinity
value of the soil, the salinity value of the collector-drainage waters is very
high. The average annual index of mineralization of the water of the
Syrdarya River at the Tomenaryk hydrostation is 2.0-2.5 g/l, at the Kazaly
hydrostation it reaches 3.0-3.5 g/l. And the processes of soil salinization
took place almost throughout the entire territory of the region. According to
the latest data, the area of saline irrigated lands in the Kyzylorda region is
about 225.9 thousand hectares, of which 87.6 thousand hectares are weakly
saline, 73.3 thousand hectares are moderately saline, and 65.1 thousand
hectares are strongly and very strongly saline. In the Kyzylorda region,
mainly rice is grown (as well as alfalfa, corn for silage, sunflower,
horticultural crops, etc.). It is noted that secondary salinization occurs due to
the poor functioning of the collector-drainage systems in the places where
rice crops are sown. The article considers the ameliorative state of the
irrigated lands of the Shieliysky irrigation array, by analyzing the volume of
salts entering the soil with irrigation water and the output of salts from the
soil with collector waters. Water was supplied to crops in the experimental
field through a specially prepared biofield sown with dense reeds. This gave
positive results to the water-salt regimes of the soil.

ITo IIuenmiickomy paiiorny Kesemopauackorr obmactu B 2013 romy
IJIONIAb OPOIIAEMBIX 3eMellb cocTaBmia Okojio 31 Teic. ra. B Tom umcne
IJiomaab opomaeMHx 3€MCIJIb, l'lpI/IBe)IeHHBIX K PIH)KCHGpHOﬁ CHCTEMC,
cocTaBmjia OKOJIO 26 ThIC. ra, a 00IIas IIomags mojeil cocraBuaa 23 ThIC.
ra[l].

[Toronueie ycnoBusi lluenuiickoro paiioHa XapakTepU3yeTCs >KaApKUM
JIETOM, OYeHb XOJOJHOW 3uMOHl. brarompusTHBIM Tepuoa Aisi MOCEBOB
MPOJOJDKACTCS C amperst Mecslla Mo CcepenuHy OKTI0ps Mecsma. CaMbiM
JKaQpKUM TIEPUOJIOM CUHUTACTCS UIOJIb, CAMOE XOJIOHOE BpEMs T0Jia — STHBApPh
u (eBpanb Mecsnbl. B npenenax palioHa, 3a HCKIFOUYEHHEM HEKOTOPBIX JIET,
OCaJK{ BBIMAJAIOT B OYECHb MAJIOM KOJHYECTBE. ATMOC(EpPHBIC OCAIKU
BBINIAJIAIOT B 3UMHHE U BeceHHHe Mecdipl. Ilo ganueiM [luenuiickon
METECOCTAHIUH, KOIMYCCTBO BBIMABIINX OCAJKOB B 3TOM TOAY COCTABHIIO
168,4 mm. Camas Brpicokas Temmeparypa +27 °C, a camas HH3Kas
temmeparypa —4,8 °C, cpennsist Temmeparypa cocrasmia 13,3 °C [2, 3].
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OCHOBHBIM MCTOYHHKOM BOJBI [UISI OPOIICHUS CEbCKOXO3SHCTBEHHBIX
kyneTyp no Iluenuiickomy paifony siBnsercs pexa Celpaapbs. OCHOBHas
B0J/I03a00pHAsl YacTh PEKU OepeT Havajao B MecTeuke ToMeHaphIk, depes
MarucTpanbHeiid kaHan Howeiid [lluenn. Uepe3 maHHBINA KaHAT OopoIaeTcs
CeJIbCKOXO35HUCTBEHHBIC 3eMIIM X03UCcTB AkMmasi, KomamaHoB, BerexaHos,
XKyanrobe, bectam u papyrux xo3siictB. UYepe3 kanan KambICTBIKaK
oporaercs xo3stiicTa cen buaaiikons u XKaxaes.

[lo paiioHy momaya BoAbI B KaHaJbl HAUMHAETCS C 3-i1 HEJEIU ampers.
A momaya BOABI Ha TOJS HAYMHACTCA C Mas MecsIa W MPOJOIDKAeTCs 10
25 aprycra. ['maporeonoro-MenmopaTuBTHRIE YCIOBUS OPOIIAEMBIX 3eMEIh
SIBIISTIOTCSL  CTIOXKHOM CHCTEMOH, T. €. 3aBHCAT OT 3aCOJEHHOCTH IIOYBEI,
[10/1aBa€MOM Ha TIOCEBHI BOABI M OT ypPOBHS NOA3EMHBIX BoJ [4]. YUepes
TpyOBbI, PACHOJIOXKCHHBIC HA OPOIIAEMBIX 3EMIIAX, OBLIH OINpPEICIICHBI
YpOBEHb TOJ3EMHBIX BOJ M IOKa3aTelb 3aCOJEHHOCTH. MennopaTuBHOE
COCTOSIHAE OpOIIaeMBbIX 3€Mellb B  XO3SMCTBAX OBUIO  MNPU3HAHO
HCYAOBJICTBOPUTCIIbHBIM, TOJIBKO B HCKOTOPBIX XO3SIMCTBEHHBIX 3CMIIAX,
BCJICICTBHE WX HU3HHHOTO U BBICOTHOTO PACIIOJOXKCHHUS, OBLIO 3aMEUCHO
M3MEHEHHE B MEXaHMYECKOM cOCTaBe MouBbl. [lokazareih 3aCONEHHOCTH
MOYBBI 3aBUCHT OT MHHEPATW3aIlH IOJMBHOW BOJBI M IOA3EMHBEIX BOI.
BatoM romy oceHplo OBLTO 3aMeueHO OBICTpOE TOHIKEHHE YPOBHS
MOI3EMHBIX BOA. [IpWYMHON STOTO SBHIOCH TO, YTO YPOBEHBb BOJABI PEKH
Crlpnapest ObIT HIKE U OBICTPO TMOHHU3WICS YPOBEHD MOJ3EMHBIX BOJ BCEX
OpOIIACMBIX 3eMETb.

Metonuka. Bo BpeMs mpoBeICHHS OMBITOB XHMHUYCCKHIA COCTaB BOJBI
1 TI0YBBI, BJIAXKHOCTH ITTOYBHI ONPEACISUINCH B CHEIMAIBbHON Jaboparopuu
(KpI3pUTOpAMHCKAS THAPOTEOJIOTO-MENHOopaTuBHas JKcnenunus). [Ipm mx
OTIPEJICIICHN N UCTIONh30BAIHMCH Pa3TUYHbIE METOBI.

IIpn ONPEIEIEHUN tdochopa B [I0YBE HIPUMEHSIOTCS
KOJIOpUMeTpHUecKkne MeTtoapl. Ilo BecoBOMy METOLy OIpeIelicHHe
(dochopa Npous3BOIAT OCaXKIEHHEM B pacTBope ¢ mobaskoit (NHz),M0O,
nnn Mar"esus. [lo meromy Jlopenna ompenenenue ¢ocdopa cyibdaTa
MONMOJIeHa OCHOBAaHO Ha 0Opa30BaHUHM PACTBOPA, IOTIIOMIAIONIETO CBET
U M3MCHSAIONIETOCS HAa ONPEACICHHBIH I[BET NpPU JIOTIOJTHHUTEIHEHOM
Buecenn B oty wux  ((NHg),MoO,Na,M00,) peakmuio ¢
MOJIUOJICHOBOKHCIIBIMU J00aBKAMH YYacCTBYIONIMX B HEW HEKOTOPBIX
BCIICCTB (SnCIz, NH4V03, NaC03) [5—8]

Bce MeTompl ompenencHus OOMEro a3oTa OCHOBAaHBI HAa CIKUTAHUHU
OpraHMYeCKHX BCIIECTB, Ha TmpeoOpa3oBaHHE a30Ta B aMMHAK,
Ha MpeBpaIIeHue aMMHUaKa B PaCTBOP TEPAJICHOBOTO YKCycCa.
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Xumudeckuid coctaB mo4uBbl M Bomel (pH), oOmmii azor (N),
aMMOHMHHBIH W HUTpaTHBIH a3or, cynedar (SO4), xuopumst (CI)
onpenesuick merogom 0. 0. Jlypre n A. 1. PriOHMKOBOMW, a Kaibluid
(Ca) u marnmii (Mg) — KOMIJIEKCHO-METPUYECKHM MeTojoM, Kamui (K) u
Harpuii (Na) — ¢oromeTpoM, XMMHueckoe TOTpeOIeHHEe KHUCIOpojaa
ompenesuiock  OuxpomatHeiM  Metogom  [9-11]. Jlns  onpeneneHus
BJI2)KHOCTH ITOYBBI HCII0JIb30BAJIOCHh ypaBHEHHE!

W =P,/ P100,

rae W — BIaXXHOCTh TIOYBHI, B porieHTax (%) OT Beca IMOYBHI;

P; — mMacca ucnapusiieiicst BOJibl, T;

P — abconroTHas Macca CyXoii MOYBHI, T;

B nOpOWM3BOJACTBEHHBIX YCIOBUSX OYepEJHAs IOJMBHAs HOpMa
omnpeNeNsyiach  COTJIACHO — NMPHWHATOH  METOJAMKE, B  3aBHUCHMOCTH
OT MPEIIONUBHON BIaKHOCTH TIOYBHI 10 HIDKECICAYIOIIEMY YpPaBHEHHUIO
akagemuka KocTtskoBa:

m = 100H a (Bgc - B):;

rje M — pacueTHast MOTHBHAS HOPMA, M°/Ta;

H — pacueTHblii clloi IOYBHI, M;

o — 06BEMHas Macca [OUBBL, T/M®,

Bec — cBoOOIHAs BOJAOEMKOCTH MOYBBHI, B MPOLEHTAaX OT CYXOro Beca

MO4BHI, %0;
B — mpennonuBHAsS BIa)KHOCTH IMOYBHI, B IPOLEHTaxX OT CYXOro Beca
ouBkl, %.

®dusznyeckue KauecTBa IMOYBBI  ONPEJCISUIMNCH 110 CIEXYIOIINM
MOKa3aTesIM: NPOBOAMMOCTh BOABI — METONOM 3aTOIUICHHS BOJIOH,
OOBEMHBI BeC — TIOCPEACTBOM  MONYYCHHS OOpasloB  MOYBHI
B CIICIIMAIEHOM CTaKaHe 0e3 HapyIIEHHsS €CTECTBCHHOW CTPYKTYPHI ITOYBHI,
cBOOOAHAs BOJOEMKOCTb — METOJOM TEPMOCTATHOTO B3BEIIMBAHUS
npu Temriepatype 105 °C. IlpomeHTHas BIIAXHOCTH OT Beca abCOIOTHO
cyxoit mouBsl onpenesnsuiack ¢ 0,01-nporeHTHol TouHOCTRIO [12].

[TouyBeHHbIe 00pa3ibl OTOMPATIKCH B KAXKIOM BapHaHTe ¢ 3 TO4ek B 3-5-
KpPaTHOM MOBTOPHOCTSX, COIJIACHO METOAMYECKMM yKa3zaHusM A. Ponena.
KoHTponb ypOBHSI MOI3EMHBIX BOJ, OOpa3OBaHHBIX 3a CYET JOXKACH
U CHEra, MPOU3BOIMICA depe3 CKBaXHUHY No 8, pacrosioKeHHYIO Ha yJacTKe
uccnenoBanus. OmpesneneHne HX peXUMa 3acONIEHHS OCYIIECTBISIIOCH
MIOCPEACTBOM B3ATHs 00pa3loB BOJBI M3 CKBAXXMHBI. XMUMHUYECKHH cOCTaB
TIOYBBI OIIPEEIIICS KaKIBIM IOl J1Ba pas3a, BeCHOM M oceHbro. OOpasipl
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TOYBBI OTOMPAIKNCh B 3-KpaTHOW MOBTOPHOCTH, N0 TIyOWHBI 60 cM uepe3

kaxbie 10 cm, ganee o riayounsr 100 cM depe3 kaxabie 20 cMm.
Pe3yabrarel. OnbiTel craBuiuck Ha 71,15 rexrapax bupaikonabckux

CeNTbCKOXO3SICTBEHHBIX 3eMenb [Tuenuiickoro paiiona (puc. 1).

&
1]

Puc. 1. Tuaporeonoro-MennopaTUBHBIC YCIOBHS OIBITHOTO y9IacTKa
B-71-8 (bupaiikoabckoe opoliaeMoe 3eMIieesne)

Mzer HazBanmu 91 3eMuid b-71-8, T. €. 3meceh b — monsTue bunaiikons,
71 — muomazb TOJMBHOTO YYacTKa, COOTBETCTBEHHO 8 — TIOPSIKOBBIN
HOMEp CKBaXWHBI B JJaHHOM IIOJIMBHOM ydJacTke. lloceBel, rae Mbl
MIPOBOJIMIIN OTIBITHI, PACIIOJIOKEHBI B FOT0-3aMaJHOM YacTi bunaifkoabckoro
MOJIMBHOTO TOCEBHOTO Xo3sicTBa. K HeMy Onmke BCEeX pacrookKeHa
ckBaxkiHa Ne 8. B Hame#t onbITHOH maimiHe ObUTH MocessHbl 49 ra JOIepHBI
u 22 ra KyKypy3bl Ha CHIIOC.

Hensio padoTsl sBisieTcss GOPMHUPOBAHHE BOJIHO-COJICBBIX PEKHUMOB
MTOCEBHBIX 3€MeJb B ONTHUMAJIBHBIX YCIOBUSAX. [ HOCTIXEHUS 3TOH Henn
MPOBOIMIINCH  cJenylomue paboTel:  ompeneneHue  (1a00OpaTOpHBIM
METOZIOM) XHMHYECKOTO COCTaBa IOYBBI IIEpe]] OIBITOM; OIpeelICHHE
KOJIMYEeCTBA BOJBI, B3ATOTO MIJISI OpOIICHHS IIOCEBOB U OIpEACICHHE ee
3aCOJICHHOCTH; OTIPEIeICHHEe KOJIHYeCTBa KOJUIEKTOPHBIX BOA W WX
3aCOJICHHOCTH; YPOXXAaWHOCTh, IIONIydeHHas C OpOIIACMBIX IIOCCBOB;
OTpE/ICIICHHe XMMHUYECKOIO COCTaBa IOYBBI W BOJBI IPOBOIHIOCH
B CICHHAIBHO O00OpYMOBaHHOM JabopaTopuu OOJIACTHOTO KOMHUTETa
9KoJIoTHH U OuopecypcoB. Ilogada BOABI Ha MOCEBBI B OMBITHOM IIOJIC
MIPOU3BOIMIIACH YEePE3 CICIHATBHO MOATOTOBICHHOE, 3aCESIHHOE IUIOTHBIM
KaMblIioM 6uoroe (pruc. 2).
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X03HHCTBEHHBIN KaHA

Puc. 2. Cxema Gronons

ITpn mpoBeneHNM KOHTPOJIBHBIX PabOT ONpPENesUINCh BOIHO-COJICBOU
PEKUM IIOCTYNUBILIEH B OHOIOJIE W COPOIIEHHOH C Hee BOABI, a TaKXKe
KOJIMYECTBO U COJICHOCTh COPOIIEHHO! ¢ oceBOB BoAbL. [1iomans ouormosns
Obu1a pa3zeneHa Ha IsITh yacTel (kaxnas no 1 ra). Kaxnas yacts paboraer
o ouepenu. XUMHUIECKHH COCTAB I01aBaeMoi B OMOMOJe U cOpackBacMOi
C Hee BOJIBI IPECTaBiIeH B Ta0m. 1.

Ta6auna 1. CocraB mocrynawuieii B 6uomnoJe u copacbiBaeMoii ¢ Hee BOIbI
(cpenHue 3HAYEHUS), MI/JI

2021 ropg, 2022 rop,
WurpenuenTst Tlomannas COpomeHHas Tomannas COpomeHHas
BOZIA BOJIA BOJIA BOJIA
pH 72 6,8 7,2 6,7
HCO; 252,0 208,0 258,0 215,0
Cl 220,0 169,0 223,0 171,0
SO, 902,0 806,0 903,0 811,0
Ca 231,0 141,0 216,0 136,0
Mg 124,0 93,0 120,0 88,0
Na+K 331,0 235,0 281,0 214,0
a30T 24,0 16,0 21,0 12,0
hocdop 8,0 5,0 8,0 5,0
HedTEIPOLYKThI 0,603 0,201 0,598 0,292
BIIKs, Mr-sks/i 28,0 20,0 29,0 21,0
Obmax 2060,0 1652,0 2001,0 1635,0
3aCOJICHHOCTD
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Kak OpIm0 yka3aHo B JaHHOUW TabmHIle, OTMEYCHO HAJIMYUE CBOWMCTBA
OYUCTKM BOABI Ouomnoisisgs. O0mas 3acolieHHOCTh momaHHoM Boasl B 2021
cocraBmia 2060,0 mr/m, a coysieHOCTh cOpouieHHoW Boabl — 1652,0 mr/m.
Ecm B 2022 romy oOmas 3acOicHHOCTh — IMOJAHHOH  BOJBI
coctapmia 2001,0 Mr/m, TO COJNEHOCTh, COpOIIEHHOW BOABI  ObLIA
1635,0 Mr/i1, T. €. COIeHOCTh BOABI yMeHbInanack Ha 12-17 %. [TogobHoe
ouomose MpeqIaraloT MHOTHE ydeHble. COrJIaCHO WX JaHHBIM, OTMCYCH
XOpOIIMK pPOCT KaMblllla B BOJEC C HAJIMYMEM a30THOKHCIOTO CBHHIIA.
K mpumepy, KOJIMYEeCTBO 3TOrO CBHUHIA B 3-5 MI/I OdYeHb OMACHO IS
JIOJEH U OJKUBOTHBIX. B  kaxaom nucte pacteHus wumeercs 22500
orBepcTuil. Uepe3 maHHBIE OTBEPCTHS KaMBIII 3acachlBa€T BCE BPEIHBIC
BemecTBa. Bwmecte ¢ TeM W3BECTHO, YTO TOPTyJla TONeBas M
JAJIbHECBOCTOYHAs rpelmxa BIIUTBIBAKOT MECTAJIJIbI TAXKEJIECC BOJbI. TaK)Ke
CUHTAETCS BHIFOJHOM IMOCAKa CakeHIleB B OuomnoJjie. OHU BBIBOJSAT U3 BOJBI
HapyXy pasHooOpasHbie Bemectsa [13-15].

Ecimu B 2021 r. npu o4MCTKE BOABI uepe3 OHomosie ObUIO IMOJAHO
118 TeIC. M® BOJBI, TO KOJHMYECTBO IOCTYIMBIIEH B TOYBY C IOJAHHOM
BozON coyti cocTaBuiao 194,7 Tonn. KonmaecTBO OpOIIEHHOW KOJIJIEKTOPOM
BOABI cOCTaBWIO oKkomo 31 Toic. M°, a kommuectBo cOpoIIeHHO 13
KOJUIEKTOpa colu cocTaBmwio 57,1 T. O4rcTka BOJbI Yepe3 OHUorose okaszaa
CyIIECTBEHHOE BIIMSHHE Ha POCT W ypoXkail KyKypysbl. Kak moxa3zamm
Pe3yIbTATHI MCCICOBAHUS, POCT M PAa3BUTHE KYKYPY3bl B BEreTAIIMOHHBIN
MepUOJT MHTCHCHBHEE IILTH MPH IOIYCKe BOJBI Yepe3 OWormose, 4eM Hpu
06bpr9HOM T0JIHBE (TAlII. 2).

Tabnuna 2. Ypoxaii KyKypy3bl B ONBITHBIX IOJISIX

Bapuauter | [loxasarenn | 1506 | 01.07 [ 1507 [ 0108 | 2508
2021 r.
OGBIYHBIH H, cm 38,0 104,0 135,0 152,0 160,0
TIOJTUB S, cM? 92,0 1109,0 2600,0 4100,0 4300,0
OuuIeHHBIIT H, cm 52,0 128,0 155,0 175,0 210,0
Guomnonem S, cM? 106,0 2001,0 3020,0 5800,0 7200,0
2022 r.
OOBIYHBIH H, cm 41,0 110,0 138,0 158,0 162,0
TIOJTUB S, cM? 102,0 1200,0 2630,0 4300,0 4401,0
OuuIeHHbII H, cMm 56,0 135,0 162,0 181,0 220,0
ouomnonem S, cM? 123,0 2200,0 3140,0 6310,0 7600,0

Camblit BbICOKHIT TTOKa3aTenb (7600 cM?) pocTa IHCTOBOM MOBEPXHOCTH
KyKypy3sl ObUT 3adukcupoBaH Ha BTopod (2021 r.) rom, T. e. BO Bpems
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yOopku BbICOTa pacteHuit nmocturania 220 cm. Taxxke OBIT BBICOK
CPEIHECYTOYHBIH MPUPOCT IUIOMIAAM JIMCTOBOM MOBEpXHOCTH (Tabm. 3).
Camoe 0OouibllIoe pa3BUTHE JINCTOBOM HMOBEPXHOCTH OTMEYEHO BO BTOPOU
NOJIOBMHE HIonsd. B atorT mepuon mzaer ¢asa BhIOpAchIBAHUS METENOK U
IBETCHUs. KyKypy3bl. Bo Bpems yOopku ypoxas KyKypy3bl B Ka)KIOM
BapHaHTe MPOU3BOIMICS 0TOOp 00pasoB ypoxast (tabum. 4, 5).

Ta6nuua 3. CpeqHecyTOUYHbII NPUPOCT MVIOLIA/IM JTUCTOBON MOBEPXHOCTH KYKYPY3bI

ey Tomer ¢ 15.06 mo ¢ 01.07 mo ¢ 16.07 mo ¢ 01.08 o
30.06 15.07 31.07 yOopKH
OObIYHBII 2021 67,8 99,4 100,0 10,0
MOJIUB 2022 73,2 95,33 111,33 5,05
OuHIICHHBIN 2021 126,33 67,93 185,33 70,0
ouomnosemM 2022 138,47 62,67 210,67 65,0

Ta6nuua 4. Pacyer yGopku ypo:kasi HoceBOB KyKypy3bl, I/Ta

1-s 2-51 3-1 Cpennsist V3menenue
Bapuantsr MOBTOP- | TOBTOp- | MOBTOpP- | ypoXKaii- | IIO CPABHEHHIO
HOCTH HOCTh HOCTH HOCTH ¢ 1 BapuanToM
2021 r.
OOBIYHBII OB 348 380 352 360
OemmermL 390 410 400 400 +40
OronoieM
2022 r.
OOBIYHBII TTOJTHB 363 366 375 368
OemmermL 442 460 451 451 +83
OromnoieM
HCPgs — 27 w/ra, P, % — 3 %
Tabnuua 5. YpoxkaiiHOCTh JIIOLePHBI, I/Ta
1-s 2-51 3-1 Cpennsist W3zmenenue,
BapuanTsr MOBTOP- | MOBTOp- | MOBTOp- | ypoXKail- | MO CPaBHEHHIO
HOCTh HOCTh HOCTh HOCTh ¢ 1 BapuanToM
2021 r.
OOBIYHBII TTOJTHB 412 424 418 418
OuuIIeHHBIH OHOOIEM 475 490 490 485 +67
2022 r.
OOBIYHBII TTOJIMB 410 414 412 412
OuuIIeHHBINH OHOTOIEM 470 482 476 476 +64

18



Kak BugHO u3 Tabnmipl, Mpu MpPOIyCKE BOABI B OHOMOJIE ypoOxKan
KyKypy3bl okazaics Oombire Ha 40-83 1/ra mo cpaBHEHHIO C OOBIYHBIM
noiavBoM. Ecnm Ha moceBax Kykypyssl B 2021 r. ObUIO IOJyYeHO
JIOTIONTHUTENBHO 67 1/ra ypoxas, To B 2022 r. JOMOJHUTEIBHO MOJY4CHO
64 1/ra ypoxas.

BeiBoabl. Urtak, B HacTosmiee BpeMs Ul JAJbHEWIIEro ymydIIeHHs
BOJTHO-COJIEBBIX PEXXHUMOB TIOUBBI HEOOXOAMMO MPOBOJUTH Yepe3 Ouoroe.
Jis mpenBapuTENbHON OYHCTKH BOJBI OHOMOJE, 3aCESTHHOE IUIOTHBIM
KaMBIIIOM, JOJDKHO OBITh pPAacloOJOKEHO B BEpPXHEH 4YacTH IIOCEBOB.
Ee rutonians nomkHa ObITh He MeHee 2 % OT IUIOLIAH OPOIIAEMbIX 3EMEb.
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V]IK 628.35

MCCJIEAIOBAHME TEXHOJIOT'MYECKOMN Y®®EKTUBHOCTH
TrOPOACKHUX KAHAJIN3AITMOHHBIX
OYHNCTHBIX COOPYKEHUI

C. B. AHapelok, KaH]l. TEXH. HayK, JOIEHT, 3aB. Kaheapoi
YO «bpecTckuii rocyIapCTBEHHBIN TEXHUUECKUI YHIBEPCHTETY,
r. bpecrt, Pecriy6nuka benapyco

B. A. Bypko, 3am. nupexropa KITYII «bpectBogokanain»,
r. Bpect, Pectiybmka benapyce

KiroueBble coBa: TexHoJorndeckas 3(h(HEeKTHBHOCTh, OYHCTHBIE CO-
Opy’KeHHs, CTOYHBIE BOABI, yaajeHue ¢ochopa, HUTpUUKALIUS, TEHATPH-
¢buxarus.

AHHOTaIMS: TIPOAHAIM3UpPOBaHa A(PQPEKTUBHOCTH PabOTHl OYMCTHBIX
COOpy>K€HPII71 KaHaJIn3aouu NP BHCAPCHUN TCXHOJIOTUH FJ'Iy6OKOFO ynaie-
HUS a30Ta U pocdopa U3 CTOUHBIX BOJI.

Keywords: technology efficiency, treatment facilities, wastewater,
phosphorus removal, nitrification, denitrification.

Summary: analyzed the efficiency of sewage treatment facilities when
introducing technology for the deep removal of nitrogen and phosphorus
from wastewater.

B MeponpuaTHsix 1o MoBbIIICHUIO YP(PEKTHBHOCTH U HAJEKHOCTH pa-
0OTBHI NPOU3BOACTBEHHBIX M KOMMYHAIBHBIX OYHCTHBIX COOPY)KEHHH BCEX
BUJIOB UCKJIIOYHUTENHHO OOJIBIIOE 3HAUYCHHE MMEIOT CHCTEMaTHYEeCKUil KOH-
TPOJIb M  KOJMYECTBEHHAss oOleHKa (akTtuueckoil 3¢ QPeKTHBHOCTH
U HaJIeKHOCTH PabOTHI COOPY)KEHUH B IPAKTUYECKUX YCIOBHUAX SKCIUTyaTa-
LIUH.

HccnenoBanusMu NOCIEIHUX JIET YCTAaHOBJICHO 3HAYHUTENIbHOE BIIMSTHHE
KOHCTPYKTUBHBIX ~ (OPM M  DPEKHUMOB  OKCIUIyaTalUH  a’pOTCHKOB
Ha 5(Q(QEeKTUBHOCTF W HAACKHOCTH adpOOHOW OMONOTHYECKON OYHCTKH
CTOYHBIX BOJI aKTUBHBIM WioM. [loa BiaMsHMEM 3TUX (aKTOPOB CKIaabIBa-
€TCsl THAPABINYECKHI PEXKHUM MOTOKA B adPOTEHKE, KOTOPHIM, B CBOIO OUe-
pelb, BIHMACT Ha PEXKUM ITUTAHWS MHKPOOPTaHM3MOB aKTHBHOTO HIla Opra-
HUYECKHM CYOCTpaTOM, Ha CEJEKLHI0 MUKPOOPTaHU3MOB U OCaKAaeMOCTh
AKTHBHOTO HJIA.
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[ToBbimenne >pPeKTUBHOCTH W HANEKHOCTH PabOTHI JACHCTBYIONTUX
OYUCTHBIX COOPYKCHHUI IMEET BaKHOE 3HAUCHUE.

OcoO0bIii HHTEpeC NPEeACTABISET PEKOHCTPYKIHS OYHCTHBIX COOpYXKe-
HUMH, KOTJ]a IPH OTHOCHUTEJIFHO HEOOJIBIINX KallUTaJIbHBIX BIOKEHUSIX yJa-
€TCsl TONYyYUTh CYIIECTBEHHOE TIOBBIIICHHE 3(P(PEKTHBHOCTH OYHUCTKH
W HaJI)KHOCTH pabOThl OYUCTHBIX COOPYKEHHMH. AKTyaJbHOW oOcTaercs
npoOiemMa 3BTPOPUKALUKN BOJOEMOB, PELIEHHEM KOTOPOH SIBIISIETCS CTPOH-
TEJIBCTBO HOBBIX I PEKOHCTPYKIIHS ACHCTBYIONINX COOPYKCHHUH KaHAJH-
3allMM IyT€M BHEIPEHHs TEXHOJOTHH TIIyOOKOro yJAaleHHs COCIUHEHHH
azoTa u Qocdopa.

Jns oOecrieueHHsT SKOJOTMYECKOW O€30MacHOCTH BOJHBIX OOBEKTOB
B PecnyOomuke  Bemapyce  pa3paboTaHbl HOpPMAaTHBHBIE — JOKYMCHTHL,
B KOoTopbIX ycTtaHoBieHsl I1JIK 3arpsisHenuii B Boje BOJHBIX OOBEKTOB,
a Takke pa3paboTaH TOPSIOK YCTAaHOBICHHS HOPMATHBOB JIOITYCTHMBIX
cOpOCOB BEIIECTB B COCTABE CTOYHBIX BOJ, OTBOAMMBIX B BOIHBIE OOBEKTHI.
IIpu sTOoM GoJbIIOE 3HAUEHHE MPHUAACTCS KAaUeCTBY OUMIIEHHBIX CTOYHBIX
BOJI TIO COCIIMHEHUAM a30Ta U pocopa.

[IpoekTHas MPOU3ZBOMUTENHFHOCTE OPECTCKUX TOPOACKUX OYHCTHBIX CO-
Opy)i(eHI/Iﬁ KaHaJin3alluu, KOTOPbIC OBLITH BBCCHBI B CTpOﬁ B IICCTUACCATHIC
roja MpOLUIOr0 CTOJETHHE, cocTaBmsama 135 Teic. MP/cyr. OumCTHBIE CO-
opyXeHusi ObITM paccuWTaHBl HA TOJHYI0 OMOJIIOTHYECKYIO0 OYHCTKY CTOY-
HBIX BOJ C JOOYMCTKON Ha OMOJOTHYECKUX Npynax. B cBsi3u ¢ yBennueHueM
Harpy3ku 1o azory u docdopy [1], a Taxke ¢ BBeieHHEM 0oJiee KECTKUX
TpeOOBaHUH 10 Ka4eCTBY OUMIIEHHBIX CTOYHBIX BOJ Mepea cOpocoM B BOIO-
ToK [2], Haspena ocTpas HEOOXOMMMOCTh B PEKOHCTPYKIIHH CYIIECTBYIOMINX
OYHCTHBIX COOPY)KEHHH C peanu3anueil B HUX TEXHOJOTHH COBMECTHOTO
yOaJeHHsI OpPTaHWYeCKHUX 3arps3HCHHN W COSAMHEHHMH a3zora U (ocdopa c
IOCTHKEHUEM ITOKa3aTesiell KadecTBa OYHIICHHBIX CTOYHBIX BOJ AKOJIOTH-
4yeckux cranaapros PB [3].

[Ipy wCMOMB30BaHWK TEXHOJOTHH TIyOOKOTO yAaJCHHS a30Ta
u pochopa OHOIOTHIECKUM METOAOM TPEAIIONAraeTCsi HCKYCCTBEHHOE CO-
3JaHNE PA3IMYHBIX 30H, KOTOPHIE MO CTENCHH OOECIeYeHHOCTH KHCIIOpO-
JIOM JICJISATCS Ha TPU OCHOBHBIC: 30HY aHa3pOOHON 00pabOTKM cMecu mia
U CTOYHBIX BOJ; AHOKCHAHYIO 30HY JUIA JCHUTPUGHUKAINH, OKCHIHYIO
(adpobHyt0) 30HY JUIsl TPOBEJCHHUS HUTPUPUKAIIUK U adPOOHON OYHMCTKU
OT OPraHUYCCKUX BCIICCTB.

B MupoBo#i TpakTHKE CYIIECTBYET DI CXEM COYCTaHHS aHadPOOHBIX,
AHOKCUIHBIX U OKCHUIAHBIX 30H, HNPEAJIOKCHHBIX IJId I‘J'Iy60KOF0 yAaJleHus
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OMOTCHHBIX JIIEMEHTOB U3 CTOYHBIX BOJ. B HacTosIee BpeMst Ha OYUCTHBIX
COOpYXEHHSIX KaHaJIu3aluu r. bpecra mpoiuia MoJAepHU3aIMI0 MeXaHHde-
CKasi OYHMCTKa CTOYHBIX BOJ C YCTAHOBKOW COBPEMEHHOTO O0OpYHIOBaHHS,
B @POTEHKaX BHEJApPCHAa CXeMa OWOJIOTUYECKOro yHaJeHUs  a30Ta
u pocdopa no mpunnmny MoxamrecGyprekoro npomecca JHB (puc. 1),
MPOBE/ICHA PEKOHCTPYKIUS BTOPHUYHBIX OTCTOMHMKOB. Texuonorueit JHB
MPEYCMOTPEHO MCIOIb30BAHUEC HECKOJIBKUX (DYHKIIMOHATIBHBIX 30H, KOTO-
pBIE COOTBETCTBYIOT pa3jIMYHBIM pexuMmaM. JaHHAs TEXHOJOTHUS MOMKET
OBITh pealn30BaHa KaK MPU PEKOHCTPYKIUH CYIICCTBYIOIIUX COOPYKCHHIA,
TaK U MpPH MPOSKTUPOBAHUU HOBBIX.

CB Ry

LTI ) L i By OB
—» B ™ ™
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Puc. 1. VonaHHecGyprcxnﬁ npoLecc, BHEIPEHHbINH Ha BpecTCKUX OYMCTHBIX COOPYKEHUAX
KaHaIM3auuu: AHO — aHOKCHIHAs 30Ha 1; AHa — aHadpoOHas 30Ha; OKC — OKCUIHAS 30Ha;
AHO0-Okc — nepexojiHas 30Ha; Jler — 30Ha aerazauuu; BO — Bropu4HbIi OTCTOMHUK;
CB - nomaua ctounsix Bog; OB — ounmiennas Boga; M — u30bITOUHEIN WIT;

B — nmoxaua Bo3ayxa; Rj — penupKyIsIus akTHBHOTO HJIa;

Ry — penupKysus uIoBoi cMecu

B pesysbraTe TEOPETHUECKHX W IKCIEPUMEHTAIBHBIX HCCIEIOBaHHT,
CTaTUCTHYECKON 00pabOTKH DKCILTyaTaIlMOHHBIX JNAHHBIX ObLIa TPOBEACHA
OIICHKa HAJCKHOCTH M YCTaHOBJICHA 3(P(PEKTHBHOCTH MPOBEICHHBIX MEPO-
MPUATUI IO PEKOHCTPYKIIUH OYUCTHBIX COOPY)KEHUI CO CpaBHCHHEM Kade-
CTBEHHOI'0 COCTaBa CTOYHBIX BOJl, MOCTYIAIOIINX Ha OYHUCTHBIE COOpYXKE-
HUs T. BpecTa ¥ BhIycKaeMbIX B BOJHBIA 00BEKT IMOCIE OYUCTKU 33 TIEPUO]T
¢ 2019 o 2021 roas! (Tabnuua, puc. 2).

CornmacHO O3KCINTyaTallMOHHBIM JaHHBIM, oOecreunBaeTcsi 3PQeKT
ourctku 110 BITKs — 10 96 %, 1o B3BemeHHBIM BemecTBaM — 95 %, 1o a3o-
Ty 06memy — 85 %, o pocdopy obuemy — 83 %.
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TexHoJ0rHYecKHe MOKa3aTeJ M paboThl TOPOACKUX OUHCTHBIX
coopysKeHMii kaHaan3anuu r. bpecra

. 3 Konnenrpanus
3HaueHue moKa3areeit, Mr/am 3
Tox Mecrto otbopa 3arpsI3HAIOMIUX BEIECTB, MI/AM
po6 B3BCLICHHbIC| AMMOHHMI-| @30T ¢docdop
XITKc¢r BIIKs N M
BEIIECTBA HVOH obmmii | o0mwmit
1 2 3 4 5 6 7 8
BXOJ 875,5 310,6 298,9 49,7 58,1 6,7
2019 |BBIIYCK 160,3 49,5 67,4 22,3 32,9 3,9
dbext ouner- | g, 84 77 55 43 42
Ku, %
BXOJI 933,2 306,9 312,9 51,7 59,2 5,9
2020 |BRUIYCK 69,7 17,4 18,9 16,8 24,8 3,0
Al 9 94 68 58 50
ku, %
BXOJ[ 1000,3 | 306,3 310,3 51,0 61,0 7,2
o021 |BRUIYCK 53,1 10,8 15,1 7,0 9,0 1,2
dbexr ounet- | gg 9% 95 86 85 83
Ku, %
HopmatuB nomyctumo- 70 15 20 10 20 20
ro cbpoca 1o [2]
OkoHYaHUE

CpeI[Hﬂﬂ KOHLEHTPALUA 3arpA3HAIONIMX BELIECTB, Ml"/,ZlM3

Mecto ot6opa
Ton mpo6 Hedrenpomyktst CIIABan @00(1)0}5)])3;{0(:(1)3}
1 2 9 10 11
2019 |Bxox 1,762 1,670 6,073
BBIIYCK 0,504 0,462 3,532
3(1)(1)061<T OYHCT- 71 72 22
Ku, %
BXOJI 1,783 1,723 5,530
2020 BBINTYCK 0,347 0,360 2,641
3(1)(1)061<T OYHCT- 81 79 52
ku, %
BXO]I 1,785 1,738 6,440
o001 | BRUIYCK 0,334 0,335 1,000
3¢)(1JoeKT OYHCT- 81 81 84
Ku, %

Buenpsiemast TexHonorus yaainenus asota u ¢ocdopa mo HMoxanuec-
OyprckoMy mporeccy Ha BpecTCKIX OYHCTHBIX COOPYKEHUSIX KaHATH3aIuu
MO3BOJIMJIA B IIEJIOM TaKXKe YIYUIIUTh 3KOJOTHYSCKYI0 0OCTaHOBKY B TOPO-

nie.
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Puc. 2. TexHonornueckas 3(pHeKTHBHOCT PaOOTHI OUHCTHBIX COOPYKEHHIT
kaHanu3auu r. bpecra B 2019-2021 rr.

[Tpouecchl yaaneHus U3 OYMIIEHHBIX CTOYHBIX BOJI OMOTEHHBIX JJIEMEH-
TOB B3aMMOCBSI3aHBI, I0O3TOMY TPH SKCILIyaTalll COOPYKEHUH HE0O0XO0IH-
MO TPaMOTHO M Ka4eCTBEHHO OPTaHH30BBIBATH KOHTPOJb OCHOBHBIX Iapa-
METPOB, YTOOBI W30eXaTh HAPYIIEHHS TEXHOJOIMYECKOTro Ipolecca
n yxyameHns 3QHEeKTHBHOCTH OYHCTKH.
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V]IK 631.41

AHTPOIIOI'EHHOE BJINAHUE HA MOP®OTEHETHYECKHUE
IMOKA3ATEJIN TOYB COBPEMEHHBIX ATPOJTAHAINA®TOB

I'. ®. AckepoBa, Hay4. COTPYIHUK
WHCTATYT IOYBOBEACHHUS M arpOXUMHH
HanmonansHo# akagemMun Hayk AzepOaiimkaHna,
Baky, Azepbaitmxan

KiioueBble ciioBa: 3emiiesienne, aHTPOIIOTEHHBIE (akTopHl, Aedopma-
LsI OYBBL, TaHAA(T, BHIPYOKa JIECOB.

AHHOTaIII/Iﬂ. )KeJ'ITO-6prIe TOPHO-JICCHBIC TIOUBBI W TOPHO-JICCHBIC
KEJITO3EMBl, PAaCHpPOCTPAaHEHHBIE BO BIAXHOW CyOTpONUUYECKOil 30HE
pecniyOnuky, B JICHKOpaHCKOH HU3MEHHOCTH. OTH TOYBBI 00pa3yroT
TrpaHvuny € [OCEBAO-ONOA30JICHHBIMU  JKCJITO3EMaMU B  HU3KOTOPHAX
" NPpEATropbix. >KeJITO-6ypBIe TOPHO-JICCHBIC NOYBbI 3aHUMAIOT 0O0JIBIIIOE
MECTO B HpHpOI[HOﬁ 30HC HMHTCHCHUBHOI'O BO3ACJIBIBAHU A
CENIbCKOXO03SIMCTBEHHBIX paCTeHHﬁ. Bompmoe BausHHe Ha OPO3UOHHBIC
IIPOHECChI B 3THUX II04YBax, KOTOPBIC pacopoCTpaHCHbI Ioa
CENIbCKOXO035IMCTBEHHBIMH KYyJIbTYypaMH, OKa3bIBarOT IpUPOAHBIC u
AHTPOIIOI'CHHBIC (I)aKTOpr. HO3TOMy BAXXHO U3YYCHHUC BIMAHUSA IPUPOAHBIX
U aHTPOIIOTEHHBIX (PaKTOPOB HA 3PO3MI0 IPHU MOBBIIICHUH MPOAYKTHBHON
CIIOCOOHOCTH TOYB M NPOAYKTHBHOCTH pacTeHMH. B  pesymbrare
B3aUMOJICHCTBUS MPUPOIHBIX W aHTPOIOTeHHBIX (hakTopoB Jedopmanus
TPyHTa XOPOIIO BUAHA [0 pe3yJibTaTaM aHaJIu3a pa3pe30B IPyHTA.

Key words: cultivation, anthropogenic factors, soil deformation, land-
scape, deforestation

Abstract. Yellow-brown mountain-forest soils and mountain-forest
zheltozems, common in the humid subtropical zone of the republic, in the
Lankaran lowland. These soils form a border with podzolized yellow soils
in low mountains and foothills. Yellow-brown mountain forest soils occupy
a large place in the natural zone of intensive cultivation agricultural plants.
Natural and anthropogenic factors have a great influence on the erosion
processes in these soils, which are common under agricultural crops. There-
fore, it is important to study the influence of natural and anthropogenic fac-
tors on erosion with an increase in the productive capacity of soils and plant
productivity. As a result interaction of natural and anthropogenic factors,
soil deformation is clearly visible from the results of the soil sections analy-
sis.
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B mocnexgnue roapl M3-3a KOMIUIEKCHOTO BO3ACHCTBUS MPUPOJHBIX U
aHTPOTIOTCHHBIX  (PAKTOPOB  YCKOPHIIUCh  MacmTaOHble II0OANbHBIC
SKOCUCTEMHBIE M3MEHEHMs. JTH MPOIECCHl OXBATHIBAIOT BCE CHUCTEMBI
OMOIICHO30B M MPHUBOAAT K PE3KOMY H3MEHCHHIO IMOYBEHHOTO ITIOKPOBA,
0COOCHHO €ro MOpP(OTCHETUYECKUX XaPAKTCPUCTUK W IHATHOCTHYCCKHX
MoKa3aTesei, COCTABJIAIONINX OCHOBY MPHUPOIHOTO JaHAmadta. B pe3ysb-
TaTe CTUXUHHOTO MCIOJIBb30BAHUS PUPOAHBIX PECYPCOB HAPYIIEHO HKOJIO-
THYECKOE COCTOSTHHE 3eMeNIb W YCWIMJICA Tpoliece ux aerpamamuu [1, 2].
Jerpananusi no4B NPOUCXOAUT B YCIIOBUSIX B3aUMOJEHCTBUS IPUPOAHBIX U
aHTPOTIOTEHHHBIX (PaKTOPOB, 3HAUUTEIHFHO OCTA0IAET YCIOBUS POCTa H pa3-
BUTHS pacTeHHH. [1o moKazaTensM MpOBEACHHBIX arpopU3NIECKUX U arpo-
XUMHUUYECKUX aHAJIU30B BUJHO, UTO B TOPHO-JIECHBIX JKEJITO3EMAX BJIAYKHOTO
CyOTPOMMYECKOro Mosica MPOU3O0IUIA HETraTUBHBIC U3MCHECHHUS B PE3yJIbTaTe
AHTPOTIOTEHHOT0 BO3/eWcTBUA. [IpUUMHON 3TOro sABIsAETCS HEOXKUAAHHAS
aHTPOTIOTEHHAs! HArpy3Ka, KOTOpas MPOSBIIAETCS B pe3yibTaTe HCCIEN0Ba-
HUH, MPOBOJUMBIX Ha ITUX 3EMIISIX.

I[Ipu mocagke CeTbCKOXO3AWCTBEHHBIX KYJNbTYP HPPHUTAIMOHHBIE
1 3PO3MOHHBIC MPOIECCHI, SIBJIAACH OCHOBHBIM aHTPOIIOTCHHBIM (DaKTOpOM,
OKa3bIBAIOT CYIICCTBCHHOE BIHMSHHE HAa XapakTep Iporecca 00padOTKH
MOYBEL, €€ (HU3UKO-XUMHUYECKUE CBOMCTBA M COBPEMEHHOE COCTOSHHE
MPHUPOIHOTO JaHAmadTa B eoM. JIeHKopaHCKast 001acTh SBISACTCS OTHUM
U3 arpapHBIX PETHOHOB PECIYONUKH C OTPAaHUYCHHBIMH 3EMEIbHBIMU
pecypcaMu U HOJBEPXKEH MPOLIECCY 3PO3UU BCIEACTBHE AHTPOIOT€HHOTO
Bo3eiicTaus [ 3, 4, 5].

BaxxapiMu TipoOsieMaMu SIBIISIOTCS 3aIIWTa TOYB OT 3PO3WH, & TaKKe
3¢ ¢deKTHBHOE WCMONB30BaHHE TOYBEHHBIX PECYpCOB B  pe3yibTare
MIPUPOJTHOTO U aHTPOIOTEHHOTO BO3JEHCTBHUA. B CBsI3u ¢ 3TUM ompenernss
9PO3HI0 TOPHO-JIECHBIX JKENTO-KENTO-OYPHIX TOPHO-JIECHBIX TMOYB B IOTO-
3amagHoOl YacTh 00JacTH, M3MEHEHHE MOP(HOTCHETHYECKUX IOKa3aTelen
II0YB B pe3yJIbTaTe aHTPOIOTr€HHOTO BO3JIEUCTBHUS HIpaeT BaXXHYK pPOJb
B BOCCTaHOBJICHUH MOYBEHHOIO II00poaus. IlepBoHavanbHble Cephe3HbIE
M3MCHCHHSI PACTHUTEIILHOTO TIOKPOBa Ha 00BekTe mccienoBanuii (bap3asy,
Xamap ceno) HayaJduChb C YHUYTOXKEHHs JIECOB M BOBJICUCHHUS 3€MeEjb
B arpoJjaHImagThI.

B pesynbTaTe 3THX NPOUCXOISAUIMX B COBPEMEHHYIO SIOXY IMPOLIECCOB
MTOYBEHHBIN TIOKPOB MPHPOJHOTO JaHMIMAa(Ta TPETEpIeBaeT CepPhe3HbIC
W3MEHEHHS, YTO BBIPAXKAeTCS B PE3KOM HM3MEHEHHH MOpP(OTEHETHIECKHUX
XapaKTEPUCTHUK, AUATHOCTUIECKUX [TOKA3aTEIeN U apaMeTPOB IIOAOPOIMS
nouBbl. JIeHKOpaHCKas MPOBUHLMS SIBISETCS OJHUM M3 PETHOHOB C
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OONBIIMM HKOHOMHYECKMM IIOTEHIMAJIOM M Pa3BUTHA CEIBCKOTO
XO34HCTBA.

B nocnemHue  jecsATuieTHs ~ aHTPONOTEHHOE  BO3JCHCTBHE  Ha
9KOCUCTEMBI, B TOM YHCJIE Ha3eMHBIH MOKPOB, B PE3yJIbTaTE arpOTeXHHYEe-
CKOW JIeSITEeNFHOCTH B Kpae CTaHOBHTCS Bce Oosiee MacmraOHbIM. Jleca,
KOTOpBIE KOrna-to coctaBisuid 60—65 % Tepputopuu, B HACTOsIIEE BpeMs
cokparmiuch g0 25-30%, a neca THPKAaHCKOTO THIIA IOJIHOCTBIO
YHUUTOXEHbI. VIHTEHCUBHBIA IOJUB CEIbCKOXO3IWCTBEHHBIX PpACTECHUI
B Kpae BbI3BAJl MX JAETPAJallIo 3a CUET YXYALICHHUS (U3HKO-XHMUYECKHX
CBOMCTB NO4YBBI. [IpUMEHEHHE TKEIOW TEXHUKH M OPOIIEHHE MOJOTHX
CKJIOHOB yXYALIMIIH IIOZOPOIUE U CTPYKTYPHBIH COCTaB IOYB IPEATrOpHH,
ocnmadmiM uX YCTOHYMBOCTE K 3po3un. B JleHkopaHCKO# obnacTu OoibIiee
BJIMsHHE Ha (POPMHUPOBAHUE IPO3HMOHHOTO IMPOILECCa OKA3bIBAIOT (PAKTOPBI
TEMIIEPaTyphl U OCaKOB.

Cpenu npupoaHbix OorarcTB JIeHKOpaHCKOH 00JiacTH 0c000e MecTo
3aHMMAIOT YHHKaJIbHble JaHquadTel W JiecHble pecypchbl. CruxumitHas
WHTEHCHBHAs BBIPYOKa JIECOB B IOCIEIHHE TOJbI JaeT OOJBIIONH TOIYOK
K YCUIICHHIO TIpOLiecca IpO3HuU. YBEIHYEHUE TUIOTHOCTH B 9POJANPOBAHHBIX
MOYBAX OTPHUIIATEILHO CKa3bIBAETCS HA BOJHOM pEXHMME MOYBHL. [ OpHO-
JIECHBIC KEITO3EMBI BIIAYKHOT'O M HOYBIAKHOTO CyOTPOIMYECKOTO MOosica
3aHMMAIOT HU3KOropHble pailoHbl Ha BeicoTe 500-600 M. CooTHouIeHHE
Pa3BUTON 30HBI BIAXHBIX CYOTpOMMKOB B A3sepOaimkane ¢ MexmyHa-
ponHOW  KiaccU(MKAIMedl TOPHO-JIECHBIX JKEITO3EMOB  OTpa)KaeTcs
crenyrommM obpa3zoM: TopHo-necHbie skenteie — haplic acrisols (clayic,
humuc); neccupoBanHubie TopHO-IecHbIe xentsie — haplic acrisols (clayic,
transportic); TCeBIOMaI30IM3UPOBAHHBIC TOPHO-JIECHBIE XenThie — gleyic
stagnic acrisols (clayic, podzolic); TunuuHBIE TOPHO-JECHBIE KEITHIE —
haplic acrisols (clayic, humuc); HeocBOeHHBIE TOPHO-JIECHBIE JKEITHIE —
leptic acrisols (clayic). I'opHoJIeCHBIE JKENTO3EMBI IUPOKO PAaCHpOCTpaHe-
HBI B IPEATOPHAX U POPMHUPYIOTCSI Ha KENTOH KOPKE 3PO3UH, T€HETHUECKUI
npoduib KOTOPBIX IIOJIHOCTBIO Pa3BUT W (opMHUpyeTcs Ha ydacTKax
C XOJIMUCTBHIM, HU3KOTOPHBIM PEJIbeOM.

Hcnonw3yetcs moJ nactOMIa, CEHOKOCH U 3epHOBbIe. Conepxanue ry-
myca 3,2 %, pH (B coneBom pactsope) ot 4,6 10 5,2. [lornorurenpHas cro-
cobHocTh cnabast u cocrasiser 34,1-39,8 mr/skB. KonnuectBo pusznueckoit
JIMHBI Kontebiercs ot 62,7 mo 66,0. Bepxuuii cioii A mpencraBiser co0oi
TSDKEITY0 3epHHUCTOCTB, a ClIoi B mpencraBisier co00H TSDKEIYIO TIIHHY.

B cucreme knmaccupuKkanuy BBIACIAIOT 4 MMOATHIIA TOPHO-JIECHBIX JKEIN-
TO3EMOB: JIECCHPOBAaHHBIE T'OPHO-JIECHBIC JKENTHIC, IICEBJONO30IH3NPO-
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BaHHBIC TOPHO-JIECHBIE JKENITHIC, THIIMIHBIC TOPHO-JIECHBIEC JKENThIE, cIabo-
pa3BHUTBIE TOPHOJIECHBIE JKeNThle. TOT (aKT, 4TO TOPHO-JIECHBIE KEITO3EMBI
UMEIOT INIMHUCTYI0 I'paHyJIOMETpUYecKyro cocTaBistomyto >100 cM, cna-
OyI0 TOTJIOTUTENBHYIO CIIOCOOHOCTh <50 MI/3KB, CBUJETEILCTBYET, UTO ITH
MOYBBI OTHOCSITCSI K rpyrie moys AQrisols mo MexayHapoaHo# knaccudu-
Kaluy.

O0bexT u Meroabl Hcciaenopanusa. C [eIbI0  03HAKOMIICHUS
¢ MOP(OTCHETHYECKIM CTPOCHHEM TOPHO-JICCHBIX JKEITO3eMOB OBLIH 3a-
JIOKEH pa3pe3bl B 3POJMPOBAHHBIX MOUIECHBIX MOYBaX B paifoHax Jlepumk
(bap3zaBy, Xamap ceno) u SApasivim B Jlenkopanckoit obmactu. B cpenne-
9POAMPOBAHHOM THIE STHX II0YB BBIPAIIUBAIOT CEIBCKOXO3SHCTBEHHBIC
KynbTypsl B HapyImIeHHOM JIECHOM IIOKpoBe. [lo »dToif mpudmHe
B pe3y/ibTaTe aHTPOIIOTEHHOTO BO3JEHCTBUA Ha 3THU HOYBHI, a TaKKe IOCIIE
BBIPYOKH JIECOB CTPYKTypa IOYBBI B OIPEJCICHHON CTEICHH M3MEHHIIACH,
U OTCYTCTBYeT THNMYHAasg A JIECHBIX IIOYB IUIOTHAas CTPYKTypa.
B riryGoKuX CIOSIX COXPAaHMINCH YH9aCTKU JKEITOBATHIX JKEJIE3UCTHIX 00pa-
30BaHMM, YTO SBIACTCA SIBHBIM IIPU3HAKOM MPEKHErO JIECHOTO IMOKPOBA.
Ha 3Tux ommchIBaeMBIX 3eMJIIX HIMPOKO PACHPOCTPAHEH IPOIECC 3PO3HUHU
B pe3yJbTaTe BO3ACHCTBUS MPUPOTHBIX U aHTPOMOTCHHBIX (akTopoB. Kpo-
Me TOTO, Ha yKa3aHHBIX I0YBaX HE MPUMEHSIOTCS IMOYBO3AIIUTHEIC arpo-
TEXHUYECKHE W (UTOMEIHMOPATHBHBIC MEPONPHUATHS, B PE3yabTaTe UYEro
paspylaeTcs moyBa M HapymaeTcs e¢ MI0A0POIre.

Pesyastatsl. [lo rpaHynoMeTpHIecKOMY COCTaBY HEIPOIUPOBAHHEIC
MOYBBI CPETHETIIMHUCTEIC W TSHKENO TNIMHHUCTHIC. KpYITHBIC YacTHIIBI ITBLTA
(0,05-0,01 mMm) yMeHbLIAIOTCS CBEPXY BHU3. B memoM komuuecTso (usnye-
CKHX TJIMHUCTBIX U WIMCTBIX YacTHUII (B BEPXHEM CIIO€) MPeodaiaeT B jKe-
TBIX TOPHO-JICCHBIX TI0YBAX, HE MOABEPrIINXCS 3po3un. KommuecTBo ¢usu-
yeckoit riamHbl (<0,01) B 3poampoBaHHBIX MouBax cocrasiser 76,30 %.
I'muEUCTHIE Y9acTKH B OCHOBHOM HAOJIIOIAIOTCS B CpenHeH yacTu mpoduirs.

Kpome Toro, Hanmmume BBICOKOH TIMHBI B T'yMYCOBO-aKKyMYJISITHBHOM
TOPU3O0HTE SIBJISICTCS OJHUM M3 XapaKTepPHBIX THarHOCTHYECKUX MPU3HAKOB
yKa3aHHBIX 1OYB. I10 XapaKTepHBIM AMArHOCTHYECKUM IOKa3aTelsiM MOp-
(OJOTMH OIUCHIBAEMBIX II0YB-TOJYOOBaTbIM M OXPHCTO-OYypBIM ISITHAM
pxaBunHbl B ropu3onTax AU u By, a Takke 110 HAJIMYMIO Ha MOBEPXHOCTH
MIPU3HAKOB OJIECHEHNSI MaPTaHIIEBO-)KEIE3MCTHIX IPON3BOIHBIX.

W3 Mopdonoruueckoro omucaHus BHIHO, YTO BEpXHHUIl CIOH
AQHTPOIIOT€HHO-HAPYIIEHHBIX II0YB YaCTUYHO CMBIT, B DE3yJbTaTe 4Yero
MOYBEHHBIH MpoduiIb 3HaYuTeNbHO yTonmaerca. KonnuectBo ¢usnueckoi
rmeel - (<0,01)  cocraBisieT B HEIPOJMPOBAHHBIX  TOPHO-JIECHBIX
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xenTozemax 65,18 %, B spomupoBaHHBIX TOo4Bax 62,79 %, MBUICBHIHBIX
yactull (<0,001) B HeapoaupoBaHHBIX nouBax 21,78 %, B 3poaMpOBaHHBIX
mouBax 23,92 %. Obur. KonmdecTBO (U3MUECKOW TIIMHBI YMEHBIIHIOCH
Ha 3,06 %, a mna yBenmumwioch Ha 1,68 %. OOMIMEe WIMCTBIX YacTHIl B
CPEIHUX CIIOSAX ATHUX IMOYB CBUJCTEIBCTBYET O HAINYUH WIIIOBHAIBHOTO
cnosi. B ¢BA3U ¢ 3TUM NPOUCXOAUT YHPOUHEHHE WITIOBUAIBHOIO TOPU30H-
Ta B. Ymnoruenusiii cnoit «b» mpocrupaercst or 30—40 cM 10 riryOHHBI
100-140 cM, wmMmeeT odYeHb HeOMArONMpUATHBIC (UIUIESCKAE CBOWCTBA.
Cokpalenne ryMyca 1 OpraHHdecKHX OCTaTKOB B MTOYBAX, 3POAUPOBAHHBIX
AQHTPOIOTEHHBIM BO3JCHCTBUEM, MPUBOJAUT K PaspyLICHUIO CTPYKTYPHI
MOYBBI M YMEHb-IIEHHIO BOAOYIOPHBIX arperaToB. B He3poampoBaHHBIX
TOPHO-JIECHBIX JKENTO3€MaX KOJMYECTBO BOAOYIOPHBIX arperaroB yMEHb-
mraeTcs o npoguiato. bonbinoe KoJIM4ecTBO rymyca M MOTJIOMICHHBIX OC-
HOBaHHI B BEPXHEM CJIO€ MOYBHI 00YCIIOBIMBAET 00pa30BaHue 3/IeCh BOJIO-
CTOMKUX arperaToB. bosbllioe KOJIM4eCTBO IPO3UOHHO-CTOMKUX arperaToB B
BEpPXHEM CJI0€ HE MO3BOJISIET AOXKISIM pa3MBIBAaTh IOYBY M YCUIIMBAThH 3PO-
3HI0.

XuMnueckue cBOICTBA MOYB

r Abcop0.
I'nmyOuna, vrp. Ty- A3or, . Comnu, OCHOBaHWS, Ca/Mg| pH
Ne BJIara, 0 o C:N o
cM o | MYC % % % MI/3KB.
Ca | Mg

Onoj30/1eHHbIE TOPHO-JIECHBIE JKeJITO3EMbI
5 0-5 4,48 4,91 0,34 8,37 0.067 34,6 9,9 35 |5.22

5-27 3,44 2,02 0,16 7,31 0.100 26,3 13,7 19 |[551
27-62 4,25 1,34 0,11 7,06 0.067 34,8 13,2 2,6 |5.70
62-117 | 4,21 1,09 0,10 6,32 0.083 40,4 9,1 44 15.90
117> 4,21 0,41 0,06 3,95 0.120 37,8 10,2 3,7 |6.11
T'opHo-J1ecHBIE KeIThle 3eMJIH
6 0-17 2,81 2,50 0,19 7,63 0.080 18,7 13,8 14 |5.62
17-44 2,64 1,25 0,11 6,59 0.064 19,9 2,6 7,7 |5.08
44-88 3,74 0,98 0,10 5,68 0.101 25,3 13,7 18 |5.05
88-106 | 3,01 0,79 0,08 5,73 0.223 22,8 10,7 21 |5.27
106—> 3,08 0,72 0,08 521 0.062 24,3 3,2 7,6 |558

Hccrexyemple TOYBBl IpETEpIETN  AHTPONOTCHHBIE  H3MEHEHUS
B pe3yibTaTe ACUCTBHUS MPHUPOIHBIX (PAKTOPOB W NEATEIFHOCTH YEJIOBEKA.
OmHUM U3 OCHOBHBIX BOINIPOCOB INPH H3YYEHWH IOYBEHHOTO ILIOJOPOANS
SIBIISICTCS OIIpEJeNIeHNEe CYMMBI arpoXuMHUYecKux (rymyca, a3ora, pH, mo-
[JIOIICHHBIX OCHOBAHWM, COJEp)KaHUS CoJied) TMoKa3zaTenel TMOYBHI.
Kax BuHO M3 XapaKkTepUCTUKH TUIIOB MOYB pailoHa, SpO3UOHHBIN MpoIiecc
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1 aHTPOIIOTEHHOE BO3JICHCTBHE YMEHBIIMIN MX KOJIMYECTBO, OKa3aB HEra-
TUBHOE BJIMSTHHE HA arpOXMMHYECKHE MOKa3aTe 3TUX MoyB. ['yMyc sBis-
€Tcs OYeHb BAXXHBIM HHIMKAaTOPOM IIOYBBI W Urpaer OOJBLIYIO pOJIb
B ()OPMHUPOBAHUH APYTHUX (HPU3UKO-XUMHUYECKUX ITOKa3aTeeil.

I'ymyc yny4maer ¢usndeckue, GU3NKO-XUMHYECKHE CBOMCTBA ITOYBHI
1 00ecreynBaeT pacTeHHs MUTATEIbHBIMH BEIIECTBAMH, OCOOCHHO a30TOM.
Mo 3T0i#1 MpHYKMHE OIpeeseHrue ryMyca o NpoQuII0 UMeeT OOJbIIOoE 3Ha-
YeHHE B HEIPOJMPOBAHHBIX M 3POJUPOBAHHBIX THINAX JKENTBIX TOPHO-
JecHbIX 1MoYB. Tak, MO CPaBHEHUIO C HEIPOIUPOBAHHBIMHU ITOPOJAMH TyMYC
ymenbmmics Ha 0,41-4,91 %, a obmmit a3ot Ha 0,06-0,34 % mo mpoduio
Y 9pOIMPOBAaHHBIX MHOPOA. beicTpoe  BhIEnaunBaHWe KapOOHATOB
13 BEPXHHX CJIOEB TPHUBEJIO K ToMy, 4To KoimdectBo CaCOjz ObIIO HU3KHM
WJIN TIOJTHOCTBIO OTCYTCTBOBaJIO. Peakuusi HOYBEHHOTO pacTBOpa CiIaboKUC-
nast (pH 6.0-7.1) u ee u3MeHeHHE IO TPOQUIIO UMEET CBOM OCOOCHHOCTH.
B BepxHEM T'yMycOBOM T'OPHU30HTE KHCIOTHOCTb CPEJIbl OTHOCHTEIBHO HH3-
Kas. B pesynbraTe mccienoBaHMl yCTaHOBIEHO, YTO BennuuHa pH Hespo-
JIMPOBAHHBIX T'OPHOJIECHBIX JKEITO3EMOB B BOJHOM PacTBOPE COCTABIISET
5.7, a B 3poAMpOBaHHBIX MOYBaX yBeauuuBaeTcs 10 6.11. AHTponoreHHsIe
BO3/IEHCTBUS ¥ TIPOLIECC SPO3UH 3HAYUTENHHO YXYIIIMIN HOTJIOTHTENHHYIO
CHOCOOHOCTH MOYBBI U YMEHBIIHIN KOJIMYECTBO ITOTIIOMAEMBIX OCHOBAHHUH.
UYem Oompire MENKAX (pakOuii B TIOYBE, TEM OOJIBIIE ITOTIOTUTEIbHAS CITO-
cobHocTh. [lornmomennsle ocHoBaHus (Ca:Mg) ymenbpmamucek ot 1.9-4.4
10 1.4-7.7 B BepXHHX CIIOSX 3POJUPOBAHHBIX IT0YB MO CPAaBHEHHIO C HEIPO-
JIMPOBAaHHBIMU TOPHO-JIECHBIMH JKeJITO3eMaMu. M3 MOJydeHHBIX pe3yibTa-
TOB BHUHO, YTO IPOLIECC 3PO3UH BCICICTBUE aHTPOIIOICHHOTO BO3JICHCTBHS
OKa3bIBae€T HETaTHMBHOE BIIMSHUE Ha (DU3UKO-XUMHYECKHE CBOWCTBA IIOYB.
OTO CBOMCTBO MOYB HANpPSIMYIO BIMSET HAa JKH3Hb U Pa3BUTHE PACTCHUIA
KonmuectBo (u3mueckodl TJIMHBI B OITHX T0uBax cocrasiser 62,08-
76,50 %, xommuectBo rymyca 0,41-5,03 %, pH BomgHoro pacrtBopa 5,05-
6,11, xomuuecTBO cojeit onpexaensiercs B mpeaenax 0,062-0,223 %. B a6-
COpOLMOHHOM CIIOCOOHOCTH MpeobnanaeT katnoH Ca.
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VJIK 631

9KOJIOI'NYECKOE COCTOAHHUE 1 ®YHKIIMOHUPOBAHHUE
IIOYB B YCJIOBUAX 3AT'PA3SHEHUSA
HE®THIO U HEOTENPOAYKTAMMU

Y. T. Baxmmesa, a1-p ¢uiaocopun arpapHbIX HayK, JOLEHT
WuctutyT nouBoBeaeHus u arpoxumun HAH AzepOaiimkana,
r. baky, AzepGaiipkan

KuioueBble cjioBa: HeTe3arpsa3HEHHBIE TTOYBBI, TOKCHYHOCTD, OHOpe-
KyJbTHUBAOMA, SKOJOTMUCCKAS XapaKTEPUCTHUKA, O3CIIEHEHUE.

AHHOTal.ll/lﬂ. B cratne IpeaACTaBJICHA XUMHUYCCKasd U DKOTOKCHUKOJIOTH-
YecKHe XapaKTepPUCTUKH He(YTH W He(PTEHmpOIyKTOB, OMICAHBI MCTOUYHUKU
3arps3HEHUS] IMH OKpY’KaIoIIe cpeasl. beimi ocBemeHs OMOpeKyIbTHRA-
OUOHHBIC pa60TbI, B LCIAX H&HBHCﬁH.ICI‘O O3CJICHCHUA SanHSHéHHLIX
HE(PTHIO 3eMEJIb.

Key words: oil-contaminated soils, toxicity, bioremediation, ecological
characteristics, greening

Annotation. The chemical and ecotoxicological characteristics of oil
and petroleum products are presented in the article, the sources of environ-
mental pollution are described.

Bioremediation works were enlightened in order to further green the oil-
contaminated lands.

[MocnencTBus 3arpsA3HEHNs OKpYXXalollel cpenpl HehThI0O M HeTenpo-
JOYKTaMH 3aBHCAT OT MHOTHX (hakTopoB. B umciio takux (hakTopoB BXOZIST
pasiuuue B KOJHYECTBE M COCTAaBE, CKOPOCTH Pa3JI0KEHHs pPaccesHHs
HedTH M HETENPOAYKTOB, a TAK)KE MX MOCTOSHHBIX CIYTHHUKOB — PacTBO-
PUMBIX COJIEH, TOKCHYHBIX Ta30B, TSKEIBIX METAJIOB M PaIUOHYKIIHIIOB,
ITAY. IIpob6iema yCTOWYMBOCTH NMPHUPOJHON Cpelbl K TEXHOTCHHOMY 3a-
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IPS3HEHUIO 00CYKIaeTcs NOBOJNIbHO akTUBHO [1]. I'masoBckas M. A. pac-
CMaTpHBaeT T'€OXHMMUYECKYI0 YCTOHYMBOCTH IIOYB, KaK HMX CIIOCOOHOCTBH
MOJ/IEPKUBATh TIOCTOSTHCTBO CBOMX XUMHYECKHX XapakTepucTuk. OHa pas-
JIeJIIeT BCIO CYMMY IOKa3aTenel 1Mo BO3AECHCTBUSAM Ha 3 TpYIIBI OHpese-
JISIOIINX:

a) BBIHOC U paccessHUe NPOJYyKTOB TEXHOT€HE3a,

0) MIHTEHCUBHOCTH METa00JIM3Ma MPOAYKTOB TEXHOT€HE3a;

B) BO3MOKHOCTh M MHTEHCHBHOCTBH 3aKpeIUIeHHsl B JaHamadrax mpo-
JTyKTOB TEXHOTCHE3a.

Ha 6a3e stux xpurepres M. A. I'1a3oBckast BBIIENMIA TUIIOJOTHYECKUE
TPYIIIBI TEXHOOMOTEMOB IIPOTHO3HBIX PAaliOHOB, B KOTOPBIX H3MEHEHUS Cpe-
bl TP TEX WIN APYTMX TEXHOTCHHBIX BO3JCHCTBHAX IPOUCXOIHT IO
cxonHOMY cueHapuio. [lomanas Ha 3eMHYIO IIOBEPXHOCTh, HE()Th OKa3bIBa-
eTcs B KQUEeCTBEHHO HOBBIX YCIOBHSX cyliecTBoBaHMsA. M3 cyrybo anas-
poOHOH OOCTaHOBKM C O4YEHb 3aMEJICHHBIMH TEMIIAMH T€OXUMHYECKUX
MPOLIECCOB OHA IOIA/IaeT B a9PUPYEMYIO Cpelly, B KOTOPOif, TOMUMO abuo-
TUYECKHX I€OXUMHUYECKHUX (PaKTOPOB, OTPOMHYIO POJIb UTPAIOT OMOXUMHUYE-
ckue (aKToOphl U MPEXK/E BCETO TeOXHUMHUUECKas AESTeIbHOCTh MUKPOOpra-
HU3MOB. Bynydnm BBICOKO OpPraHM30BaHHOW CyOCTaHIIMEH, cocTosAied u3
MHOYKECTBA Pa3IMYHBIX COSAMHEHHH, He(YTh NerpagupyeT OYeHb MEUICHHO
MIPOLIECCHl OKUCIICHUS! OJHUX CTPYKTYp MHTHOMPYIOTCS IPYTUMHU CTPYKTY-
pamu, TpaHchOpMAIHS OTACIBHBIX COSANHEHUI IPOUCXOANT O ITyTH IPH-
oOperenust GopM, B TaTbHEHIIEM TPYAHO OKUCIsieMbIX. Hamm Bu3yanbHbIe
HaOJIIOZICHUs B TIOJIE, a TaKXKe KamMepaJibHbIe JIabopaTOpHbIE MCCIEIOBaHUS
MOKa3aJIy, YTO MPONUTHIBAHUE HE(PTHIO MOYBEHHONW MAacCChl MIPUBOIMT K aK-
TUBHBIM H3MEHEHHSAM B XHMHUYECKOM COCTaBe, CBOICTBAaX H CTPYKType
noyB. Ilomamas B mouBy, HepTH MpUBHOCHUT c000H pazHOOOpa3HBIN HabOp
XUMUYECKUX COEIMHEHUN, HapyIIAIOIINX CIOXHUBIIUNCA T€OXUMHUYECKUN
Oayanc B nanamadTax. DTH HAPYIICHHUS BBIPAXKAIOTCSA B M3MEHEHUH (HH3H-
YECKOTO COCTOSIHUSI cpezbl. VIcXOons M3 TOJIEBBIX HCCIEIOBAaHUN MOKHO
CZenaTh BBIBOJ, YTO BHEILIHEE MPOSIBICHNE ICHCTBYUS HeTH HabMIOAaeTCs B
HNEpBYI0 OYepenb B MOJHOM OTCYTCTBUHM BEreTUPYIOIIMX pacTeHuil. Mop-
(ostornueckoe ke CTPOESHHE 3arpsI3HEHHOTO TTOYBEHHOTO MPOGMII OTJINYa-
eTcsl OT MpOQUIIsL He3arpss3HEHHOH TOUBBI CJICAYIONIMMH ITPU3HAKAMH:

1) mo Bceit ckpbITO MOYBeHHO# TomMIe (10 T1y6uHBI 120 cM U OoJIbIIe
paccMaTpUBAIOTCS PACIUIBIBUATBIE TEMHO-CEpble MM YepHOBAThIC NSTHA
He(TH WM TPOIYKTHI €€ pa3lIoKeHus);

2) B MEPEeXOAHOM TOPH30HTE HAOIIONACTCS OTYCTIIMBO BBIPAKCHHAS
OopexoBasi CTPYKTypa, 4TO, HO-BHINMOMY, OOYCIIOBIICHO CTPYKTypooOpa3zy-
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IONIMH CBOMCTBAMH OPTaHMYECKUX BEIIECTB, MMCIOIIUXCS 311€Ch B TOBBI-
IICHHOM KOJIMYECTBE, a C YBEIMYCHHUEM TIIYOHHBI CTPYKTYpa OBICTPO TepsieT
(GhopMy U IPOYHOCTB;

3) oTMeuaeTcs MOBBIIIEHHAS BJIAYKHOCTH MIOYBEHHOTO MPOQWIIS U HAJHU-
Yus B HCH:

a) HeMPOYHOW MYYHHCTOH OeJIOrIIa3Ky;

0) MPHU3HAKOB OTJICCHUS, TAKMX KaK CH3bIC U PIKaBBIC MMATHA HETPABIIIb-
HOW (hOPMBI, a TaKKE TOUCUHBIC 0Opa3oBanHus [2].

Hawm m3BecTHO, 9TO Hanboee TOKCHIHBIMU 3JICMEHTAMH Ha ATIIEpOHE
SIBIISTIOTCS: O0p, MOMUOICH, PTYTh, MBIIIBSIK, CBUHEL, HOJ, CTPOHIHH, (TOD,
cepa, HaTpui, MarHuii, xjop. 13 3tux 3memMeHToB 60p, MOIHOIEH, CBUHETL,
PTYTh U HEKOTOPBIX AJIEMEHTAPHBIX JIAHAMA(PTOB SBILIIOTCS 0OJiee TOK-
CHYHBIMH, TaK KaK Cofep)kKaHUE WX B OTVIMYHE OT OPYTUX DJIEMEHTOB B 1-2
mopsiika WHOTAa OBIBAfOT BEHINIC KIIapKa JUTOC(EpHl, 1 OHH WHTCHCHUBHO
MUTPHPYIOT. Y CTAHOBJICHO, YTO AMIIEPOHCKHI MOIYOCTPOB SIBJIICTCS OOp-
HO-MOJMOJICHOBBI MPOBHHIIMCH, TA€ KIAPKH KOHICHTPAIMU JOBOJBHO
BBICOKHE, TaK KaK 00BEKTOM HAIIUX HCCICIOBAHUHN SBISUTUCH HedTe3arpss-
HEHHBIC TOYBBI AMIIEPOHCKOTO IMOJYOCTPOBA, TO, TOBOPSI O CTENEHU 3a-
IPS3HEHHOCTH MHKPOAJIEMEHTaMH, KOHEYHO, HEOOXOJMMO YUYWUTHIBATH WX
COJIep)KaHUE B CAMOM 3arpsi3HUTENIE, TO €CTh HE(TH.

Hens wmcciaenoBaHmii — OIpeeNicHUE YPOBHS 3arps3HEHUS, a TaKKe
MPOJOJDKCHAC BETCTAIIMOHHBIX OIBITOB, IOCTABICHHBIX B IPEIBIAYIIHC
rozel (2020-2021).

O0BbeKT ucciaenoBaHus — He()Te3arpsI3HCHHBIC YYACTKH Ha TEPPUTOPUH
HI'AY Tana. Kak u B mpenpiayiiye rofsl, Ha pa3iudHbIX y4yacTKax Hccie-
JryeMoro o0beKTa ObITH MmocTaBiIeHsl 4 npukonku. OOpa3mubl OBIIH TPOMEI-
TBI O€H30JI0M METOJIOM JECKaHTAIMH. Pe3ybTaThl 3TOTO aHAIHM3a MMOKa3aHbI
B Tab. 1.

Ta6nuna 1. Pe3yabTaTsl aHaau3a HedTe3arpsi3HeHHBIX Y4aCTKOB

KonnaecTBo HeTENpOLyKTHI, T
TMpukonku KonnyectBo 06pasipl, r Ha 100 r
2021 2022
1 20T 6,24 531
2 20T 7,28 5,60
3 20T 12,3 9,7
4 20r 24,2 23,1
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Kax BHIOHO M3 3TOW TaOJHIBI, KOJINYECTBO HEPTEIPOAYKTOB, XOTh He-
3HAYHUTENBHO, HO YMEHBIIUIOCh. OOBICHEHHEM TOMY SIBISETCS MPOIOJIKH-
TEeNbHBIN MOJIUB, 4 TAKXKE €CTECTBEHHBIN MPOLECC CAMOOYHIIICHHUS, KOTOPO-
MY CHOCOOCTBYET HAIMYKE BBHICOKOW TEMIEPATYphl U BIUSHUE YHEPTUUHOM
COJNIHEYHOW MHCOSIMK. Hamm BereTalioHHbIC ONBITHI (OJCaHIpa, [1e3alTb-
MMHKS) MPOBEACHBI HA yJYaCTKEe C MHHHMAJIbHBIM KOIHYECTBOM HedTe3a-
rpsizHenus (6—7 r) Ha 100 T no4BEIL.

Borannyeckoe onucanme. OjeaHip — MOHOTHIIHBIH PO IBETKOBBIX
pacTeHHi ceMeicTBa KyTPOBBIX. DTO OOBIKHOBEHHBIH KYCTapHHK, ITHPOKO
pacupoCcTpaHEHHBIH B CyOTPOIIMYECKMX PErHOHax IUIaHeThl. B KauecTse
JICKOPATHUBHOTO PACTEHUS OJICAaHP IINPOKO HCIIOIb3YETCs B JaHAMA(GTHOM
muzaiine. [lesanpnuans — at. (Caesalpimia) MHOTONETHSST — 3TO KycTap-
HUK, cemeiicTBa 0000BBIX, POJOM U3 APreHTHHBI M YPYrBas C HEKHBIMH
MEIKUMHE JTUCTHKaMH. Y JIHCTHKOB 3a0aBHast 0COOCHHOCTh — HA HOYb CKJIa-
IIBIBAIOTCS, KaK OBl TOTOBSCH KO CHY. B jkapkoM KiMare ocTaéTcs BEUHO-
3enénotii [3].

Puc. 3. Oneannp uroib Puc. 4. le3anpnuuus Mait

B urone 00a kycTapHHKa IPY»KHO paclBeid, y 000MX BHJOB BETOK CTa-
710 OOJIbINE, a JIMCThS OBLUTU COYHBIMH M yrnpyrumu. l[BeTeHme mpomoinka-
JIOCh BCE JIETO, XOTS HY)KHO OTMETHUTbh, YTO y KYCTOB I€3QIBIINHIH UX OBLIO
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ropaszo OoJjblie ¥ G0OOBBIX CTPYYKOB [0 CPABHEHHIO C MPOILIBIM ObLIO
Oonbire. B Mae 00a pacTeHusl BIUIOTH J0 OCHOBaHMS OBUIM ONPBICKAHBI
Bastovitom.

Puc. 5. le3anbnuHus HIOHb Puc. 6. lle3anbnuHus HIOJIb

Tabnuna 2. PeSyJILTaTbl BereTaTHBHBIX MCCJIeI0BAHMIT

Bricora
Bun KonnuecTBo TIpH T10- BepkuBaemocts | YBenuuenus | Pasnuia,
pacteHus CaKCHIIEB cajike KOJL. pocta 10 cM
2020
Oneanap 10 85-90 cm 7 120 cm > 30-35
Ile3anprunus 10 9cm—-1m 10 138 cm > 38-48

B aTOM roay B 1ensIX OHOJOTHYSCKON PEKYJIbTHBALMH, B XOJ¢ KOTOPOi
U B JanbHeimeM Ha ganHoM ydactke HIJIY T"ama OyayT BecTHCh 03eiieHU-
TEJNBHBIC pa0OTHl, HAMH OBLTH CICTIAHBI MOYBESHHBIC aHAU3BI 110 OIpeIese-
HUIO TOKCHYHBIX DJICMCHTOB, KOHIICHTPUPYIOIIUXCS B  «CMOJHCTO-
acarpTHON» YacTH HEe(TH, TaK KaK HaM H3BECTHO, YTO B CIy4ae IOBBI-
IICHHOW KOHIICHTpanuu oHM (ypaH, HUKENb, KOOAIbT, CBHHEI, HOJI, MBIIIh-
SIK, PTYTh, MOJIMO/IEH MOTYT OKa3bIBaTh TOKCHUYECKOE BO3JEHCTBHE Ha OWO-
11eHo3) Tabi. 3.

OTH aHanW3bl OBUIM TPOBEIEHBI B aHAIUTHYECKOM IeHTpe MHcTuTyTa
reosiorud u reodusnkd HAHA WHAYKTHUBHBIM IUIa3MEHHBIM CIIEKTPOMET-
pom Mass u pertrencrnektpomerpom S8 Tiger.
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Ta6uuna 3. KoauyecTBO MHKPOIJIEMEHTOB Ha HcclienyeMoM y4yactke I'ana (Mr/kr)

Ni

0,0088

88

0,0061
61

0,0043

43

0,0019
19

Sr

0,1891
1891

0,1524
1524

Pb

0,0005

5

0,00051
51

Mn

0,1100

1100

0,1200
1200

Mo

0,6

1,6

2,2

21

Hg

0,04

0,05

Zn

0,0711 |0,000004 | 0,00022 | 0,00006

711

254

Cu

0,0321
321

179

Cr

0,158
158

306

Co

4

54

Cd

0,5

0,8

Br

6,5

2,9

Ba

0,1614 | 0,0065 | 0,00005 | 0,0004

16,4

667

0,0029

2,9

2,9

0,021

21

0,0041 | 0,00029 | 0,0667 |0,00029 | 0,00008 | 0,00054 | 0,0306 | 0,0179 | 0,0254 |0,000005 | 0,00021 | 0,00016
a1

Ipuxonka

o1
(riyOuHa

0-25)

TIpuxonka

02

(rmybuna
0—-25)
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Kak BuIHO 13 3TOH TaONHIIBI, COAEPKAHNE TSHKEIBIX METAJUIOB B UCCIIe-
yeMBIX HaMH TOYBaX 3HAYUTEIHHO HIDKE YCTAHOBJICHHBIX KJIapKoB [4].
Takum o6pa3oM, Ha OCHOBAHWHU TIPOBEACHHBIX AHAIM30B M BH3YaJIbHBIX
UCCIICJIOBAaHUN B IIENSIX OMOJIOTUYECKOW PEKYJIBTUBAIMM HA TEPPUTOPUHU
HI'AY «"ana» MOXHO cenaTh CIEAYIOIINE BbIBOIBL:

1. IIpucyrcTBre HeBTH MPOCICKUBACTCA MO BCEMY YUACTKY, COIEpIKa-
Hue ee MeHsercs ot 5 10 23 r Ha 100 r mouBbI.

2. BBDKHMBAaEMOCTh M Pa3BUTHEC O00CHX KYJIBTYp MOCJIC BHECCHHS Mpera-
para Basto-Vit cramo sHaumTensHO JydIle, YTO CKa3ajioCh Ha UX POCTE,
YBEJIIMYCHHE BETOK, CTOHKOCTH W YNPYTOCTH BETOK, JIUCTHEB, B OONBIIEM
KOJIMYECTBE IIBETOB, a Y IC3AIBIIIHAN 1 000OBBIX CTPYUIKOB.

3. CoxepkaHre TSDKENBIX METAUIOB HAa HCCIIEAYEMOM YyYacTKe 3HAuH-
TENBHO HI)KE YCTAHOBJIEHHBIX KIIAPKOB, YTO HE OKAXKET BIIOCIEICTBHH, T'y-
OUTEILHOTO BIHMSHUS HA OMOIICHO3.
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AHHoOTanms. PaccMOTpeHBI 3JIeMEHThl HAllMOHAJILHOW CHCTEMBbl CTaHAap-
Tu3anuu B Menuopanun. ChopMUpOBaHbI OCHOBHBIC 1[I Pa3BUTHS CTaHAAP-
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TH3aIMy B o0sacTu Memropanyi. O003HaYeHbI MPOOIEMBI, CBSI3aHHBIE C pa3-
pa60T1<0171 HOBBIX HOPMATHBHBIX JOKYMCHTOB B obJactu MeJMopaluu. Hpe;l-
JIOKCHO CO31aTh OIpaCHeBOﬁ HCHTP 1O CTaHAApTU3aAlMN U METPOJIOTU B o01a-
CTU MEJIMOpallui U BECTU MOATOTOBKY I'PaAMOTHBIX KaJIpPOB.

Keywords: national standardization system, regulatory documents,
standardization, land reclamation.

Summary: The elements of the national standardization system in land
reclamation are considered. The main goals of standardization development in
the field of land reclamation have been formed. The problems associated with
the development of new regulatory documents in the field of land reclamation
are identified. It is proposed to create an industry center for standardization and
metrology in the field of land reclamation and to train competent personnel.

Oco0eHHOCTH COBPEMEHHOTO COCTOSIHMS TaKOW HayKW, KaK CTaHIapTH-
3alys XapakTepu3yeTcsl TeM, YTO OHa IPOHHUKAET BO Bce cephl KU3Heaes-
TEJILHOCTU YelloBeKa M oOiuecTBa. [IpuueM peanusyroTcsi yke He TOJBKO
BOIPOCHI CTAaHJIAPTH3ALUH B TEXHHYECKO#l cdepe, Kak 3TO0 ObLIO MOIIHO
peamnzoBano B mponuioMm Beke B cranaaptax ECKJ, ECTH, ECTIIII [1],
HO peayu3anys NPUHIMIOB CTaHJapTH3aLMK 3aTparuBaeT u coepy IT Tex-
HOJIOTHH, SKOHOMHUYECKYIO JIeSITEIIbHOCTh, COLMAJbHBIE MPOCKTHl M JIaXKe
uneosornieckyto chepy obmectBa [2]. B HacTosmmee BpeMs BOIPOCHI
CTaHAAPTU3allMd MHOTOO0Opasus NPUHLIUIIOB JESATEIbHOCTH HPOXOASAT
noj Oosee AEMOKPAaTHUECKUM CONPOBOXKICHUEM, 0Os3aTelbHbBIE TpeOoBa-
HUSI KacaroTCsl TOJIBKO BOMPOCOB OE30MACHOCTH BBIYCKAaeMOH HPOIYKIUH,
OXpaHbl OKpYXarolled cpeabl W 3allUThl 3J0POBbSl U KU3HU HACEJICHUS.
I'ocynmapcTBo ycTaHaBIMBaeT riio0ajibHbIe HOPMbI M KATETOPHH, a IIPOU3BO-
JAUTECJIb UX BBIIIOJHACT U MOXKET Ja>XE€ IIOBBICUTH Tpe6OBaHI/I$[ K Ka4CCTBY
C ICJIBI0 TIPUBJICYCHUSA HOTpe6I/ITe.H$[ U yIIy4YIICHUA KOHKypeHTOCHOCO6HO-
ctu pupmel [3, 4]. TocymapcTBoM GOpMHUPYIOTCS NMPUHUMAIOTCS K 00s13a-
TEJIbHOMY HMCIIOJIHCHUIO TEXHHYECKHE PETJIAMEHTHI, @ HALlMOHAIbHbBIE CTaH-
JapThl, NpaBHiIa, TEXHUYECKUE YCIOBUS SBISIOTCS 1OOPOBOJIBHBIMH
JUTSL ICTIOJTHEHHSI.

CoBpeMeHHasl HAallMOHAJIbHAs CHCTEMa CTaHAAPTU3AMU JIOJDKHA 3HAYH-
TesIbHO 3((exTHBHEE yuuTHIBaTH ocobeHHocT passutust AIIK u 3aTparu-
BaTh 0COOCHHOCTH MeJIHOpaTuBHOro Komruiekca Poccun. Crapas ['ocynap-
CTBEHHAs CHCTEMa CTaHJAPTH3ALMH B 00JACTH MEITHOPALMH MMeNa 3HAYH-
TEJNBHBIA YKIOH B 007aCTh CTPOUTENHHBIX HOpM U mipaBui (CHUII) u HOp-
MaTuBHBIX foKymeHTOB (H/I) B Buzie B€IOMCTBEHHBIX CTPOUTENBHBIX HOPM,
METOIMYECKNX YKa3aHWH, HHCTpyKuni, mocoobuirt k CHUII u T. 1., Ha Oaze
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KOTOPBIX COBPEMEHHBIE MPEANPUSITHS MEIHMOPATUBHOTO MPOQMIA BBIION-
HSIOT OCHOBHYIO JICSITEIEHOCTD B 00JIACTH MEIHOPATUBHOTO CTPOUTEIILCTBA
1 9KCIUTyaTallii METHOPATHBHBIX OOBEKTOB.

B crapsix rocynapcrBennsix crangaprax (I"OCTax) Obun HOpMUpOBa-
HBI ITOKa3aTeNId U OIMCAaHbl TPEOOBAHUS K OIPECIICHHBIM ITPOM3BOACTBEH-
HBIM M TEXHOJOTMYECKHUM IIpolleccaM, HalpHMep, TaKuM Kak OIepaluu
KOHTPOJIS U ydeTa, MOPAJAOK MPUMEHEHUs CHEIUaIbHOTO MEITHOPATUBHOIO
000pyIOBaHUS U CII0)KHOW TEXHUKH, arpOTEXHAYECKHE pabOTEL, H T. 1.

ITpoexT coBpeMEHHOM CHCTEMBI HOPMATHBHO-METOIMIECKOT0 00ECTICUCHUS
B obmacti menmoparmu npemioxed corpynankamu OIBHY «PocHUUTIM»
[5] (puc. 1). Hoas cucrema chopMupoBaHa U3 MOJCUCTEM 110 BHaM OOBEKTOB
TEXHUYECKOTO PETyIMPOBAHMS METNOPANNH, K KOTOPBIM NPEIBABILIIOTCS 005-
3aTelibHble TpeOoBaHus cooTBeTcTBU DenepansHoMy 3akoHy «O Meanopanuu
3eMenby», TeXHHYecKoMy periaameHTy «O 6e30I1acHOCTH 3[aHMI U COOpyKe-
Huit», HI 00s3aTebHBIX [T MPUMEHEHHS, a TAKKe TPeOOBaHUH KilacCH(UKa-
TOPOB, peKOMEHIAlIH ¥ IPaBUJI ITO0 CTaHAAPTH3ALHH.

Menroparms
(KOMILTEKC HOPMATHEHO-METOIHIECKOr0 ObecHedenus)

Cuerema :>

— 1 Ne 4-®3 «O MeHOpaHK

[ semem»

2 Ne 384-03 «Texaudeckuit

[— perIaMeHT 0 fe3omacHoCTH

371aHHHA B COOPYKeHHI
3 HopmaTHEHEIE IOKYMEHTEl

|l yeTanAEMHEUOmES

ofgsatTenpHEe TpeGOBAHIT

(TOCT P, CI1, MCIT)

4 ObmepoccmitcKkae

KIACCHHKATOPH

5 TIpaBEna, HOPMbI

[ pexoMeEJaIHH 0

| T T , * CTAH A THSAH

Y Y 1] ¥ —

MenHOpaTHEHbIe Textieckne 00beKTEL Cippe 1 1 HanHOHATEHEIE CTAHapTEl

- METHOPATHEEBIE CHCTEMBI; cTpomTemsHEe ||| 4T (TOCT P)

- METHOPATHEEBIE COOPYKEHHS; MaTepHATE

‘ - obopyaoBamie (u3memms) a—
T I

[} [] []
¥ Y 1 ¥

OKCILTyaTalus IIpoekTEp p
MeNIHODATHEHET (masICKarmT) (CTpoHTeNBCTED H
QOBEKIOE H MeIIHOPATHEHEIX HITOTOBIEHHE)
H3IeIHE 00BEKTOE H Hsfemil METHOPATHEHBIX

l ODBEKTOR | H3AETHIT

OBBEKTH TEXHAYRCKOTO per

| TrapoMemHOpamit ‘ ‘ Kyabryprexamseckat ‘ HApyrate BHyEL

TloacacTene! :>
Arp

-

Ofmsaesbie TpeGoBamHA

TIpHPOHBLe OOHEKTEL
THL

Komrmekcer
U

3EMIIH, BOIHEI® PeCYPCE) 2 CTaHapTHI OpraHH3AIME
(CcTO)

{=— 3 Cpogsl mpasn (CTT)

4 CTaBNapTEl KHOCTPAHHOI®
TOCYAapCTER

Hanpag-
neHEe
HOPMHpO- D

BaHHA

Crannaprasauns,

TeXHOPMHPOEAHHE {«¢— 5 PerHOHANBHEIE CTAHAAPTEL

6 CBOIBI paBHT
HHOCTPAEHOTO TOCY/APCTED

7 PerHOHANbHBIE CBOJEI

TIoGpOBOIEHEIE TPeBOBAHHS

Kiac- § 7 ¥ 3 ™ mpasmn
K:;g:; K 06 5 8 MntopManHoHEo-
- ACCHHRALHE, He TpeboBaRHT
s, MeToAEL E CIIoCo0E! KonTpons KazecTsa ES T |g—TEXHEIECKHE JOKYMEHTH
HEIE TePMHHEL H Ope/ielleHAT (momosenrs) (pexOMeEIAIEH, YKA3aHRA H

TRy TA)

Puc. 1. CtpykTypa CHCTeMBI HOPMAaTHBHO-METOJHIECKOTO 00SCIIeUeHUS
B obJylacTé Menuopanui [5)
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B cBs3M ¢ M3MEHEHNEM HANpPAaBJICHHs Pa3BUTHS CTAHAAPTH3ALMU B MH-
poBoM Maciitabe M B Hamed cTpaHe, B 4acTHOCTH, HEOOXOAMMO Kaue-
CTBEHHO TIOJIONTH K BOIPOCY PAcCCMOTPEHUs MPHUHIMIIOB, Ieleld M 3ajaad
npu peOpMUPOBAHUN HALMOHAJIBHON CHCTEMBI CTaHAApTU3alMH B 00J1acTh
MeITHOpAalHH.

OOHOBJICHHBII TNEpe4YeHb JOKYMEHTOB B O0O0JacTH CTaHAAPTU3ALMU
B MEJIMOpallMU JIOJDKEH 0a3sMpoBaThCs Ha MEXKIYHApOIHBIX, MEXIrocyaap-
CTBEHHBIX M HAIMOHAIBHBIX HOPMATHBHBIX NOKYMEHTaX, PEKOMEHIAlWi
B 00J1aCTH CTaHAAPTH3ALMHU, Ha CTaHIApPTaX HPEINpPHATHI, Ha HOBBIX HOP-
Max ¥ cBojax mpaBwi. [Ipuuem ciemyer pa3pabaTbiBaTh M HOPMAaTHBHBIC
JOKYMEHTBI 110 METPOJIOTHH, TaK KaK Ui TapMOHHM3AI[MU CTaHAAPTOB Tpe-
OyeTcs oOecrieueHne €IMHCTBAa M3MEPCHUH U NMPUMEHEHHE COBPEMEHHBIX
CpencTB u3Mepenwii [6, 7, 8].

BI)II[CJ'II/IM OCHOBHBIC LICJIN Pa3BUTHUA HaHHOHaHLHOﬁ CUCTEMBI CTaHdap-
TU3AIMU B 00JIACTH MEJIMOPALMH: 00ECIeYeHUE DKOJIOTUUECKONW M MPOU3-
BOJICTBEHHO# 0€3011aCHOCTH Pa3BUTHUsI MEJIHOpAIMU; OOecIeYeHHe €IUH-
CTBa U TOYHOCTHU U3MEPEHUMN; pacClIMPEHUE B3aUMOACHCTBYS 110 CTaHAAPTU-
3anuu B o0nacTu Menuopanuu B Poccun; peienue npodieM paroHaibHO-
TO HCIIOJB30BaHHUS PECYpCOB B MENHOPALMK HAa COBPEMEHHOM YPOBHE;
obecrieueHHe Pa3BUTHsL HAYYHO-TEXHHYECKOH 0a3bl MCCIIETOBAaHHI M MPO-
W3BOJACTBA; 00CCICUCHHE TEXHUYECKOW W MH(GOPMALMOHHONW COBMECTHMO-
CTH BHOBb BOJUMBIX U 9KCIUTYaTHPYEMBIX OOBEKTOB, MPOAYKIIMU U TEXHO-
JIOTUH.

B Ommxkaiiniee BpeMss HEOOXOIMMO MPOBECTH PadOTHl MO (POPMHPOBa-
HHUIO HOBOrO (DOHIA JIOKYMEHTOB B OOJIACTH CTaHAAPTH3AlMU B MEJIHOpa-
LIMH, IJIS1 9TOTO HEOOXOUMO:

1. MccnenoBaTh COOTBETCTBHE UMEIOIINXCSA JOKYMEHTOB HAIIMOHAIBHOM
CHUCTEMBbI CTaHIAPTH3ALUK B 00JACTH MEIHOPALMH COBPEMEHHOMY HAy4HO-
TEeXHUYECKOMY YPOBHIO.

2. Ormenuts HJl B obnmacTu Menmopamnuu, MpOTHBOpEYanIue Tpedbona-
HusiM denepaitbHBIX 3aKOHOB M TEXHUYECKHUX PETJIAMEHTOB.

3. PaccMOTpeTh BOIIPOCHI aKTyaJIn3allMi COOTBETCTBYIOIUX COBPEMEH-
HBIM TpeOoBanusaM HJI n BHecTH HEOOXOJMMBIE B HUX W3MEHEHHMs BILUIOTh
JI0 TApPMOHU3ALNY C MEX/yHapOIHBIMU CTaHIapTAMHU.

Oco60 crout npobiema pazpadotku HJ[ B obmacti menuopaimu. 371ech
BBISIBJICHO MHOTO HECOOTBETCTBUH. BO-TIepBBIX, CyIIECTBYIOIIME ITOTOKEHHUS
®enepanbHOro 3akoHa «O MenUMOpalyy 3eMelib) He MOTYT B IIOJHOH Mepe
MO3BOJIMTH PEIIHUTH BOIPOCHI FAPMOHHM3AIMH HOPMATUBHOH Ga3bl B 00JacTH
Memmoparmu ¢ JupextnBamu EC n mexmyHapogasiMu ctanmaptamu MCO.
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Bo-BTOpBIX, CO3JaHME TEXHWYECKOTO periiaMeHTa B OONacTH MEeIHOpaIliH
3eMelb OTJIOXKEHO Ha HEONpEeJeNIeHHbI CpoK. 31ech MoMelany CIeaAyrolye
(akTopel:  OTCYTCTBHE  OTpacieBOro LEHTpa IO  CTaHIapTU3ALMU
W METPOJIOTHH B OOJNACTH MEJIMOPAIMK; OTCYTCTBHE MOJIOABIX TI'PAMOTHBIX
CIELMATIMCTOB B 3TOi obnactu. B-TpeTbux, MennopaTuBHbIN KomIuieke Poc-
CHH pa3poOJieH Ha psiJ] OTAEIBHBIX YacTell (CaMbIMH KPYITHBIMU U3 KOTOPBIX
SIBIISIFOTCSI IPOCKTHO-U3bICKATENbCKAsl M CTPOUTENIbHAS AESTENbHOCTh). CMex-
HBIE BOIPOCH! CTaHIAPTH3AIMK B MEJIHOPALIH PA3HECEHHI TI0 IPYTHM cepam
CTaHAAPTH3ALIA: CETbCKOX03ICTBEHHBIE MAIIMHEI, THBEHTAPh U 000pyJ0Ba-
HHE; paCTEHHEBOACTBO; 3eMJIC/ICIIUE U JIECOBOJICTBO; YAOOPEHHS; TIECTHIH BT
U IPyTHEe arpOXVMHUKATHL; U Np. B-4eTBEpTHIX, pelIeHnI0 TPOOIeMBI TIPETIST-
CTBYET U Pa3JIMYHOE TOJKOBAHUE MTOHATHS «MEJHOPAIINS 3eMENb) B METHOpa-
TUBHOM COOOIIIECTBE.

Peiienue BhIlIeHA3BaHHBIX MPOOJIEM MOXKET OBITH pereHo GopMHUpOBa-
HHEM CHCTEMbI TIOATOTOBKHU CIICIHAIHCTOB — OaKalaBpOB, MarucTpoB, ac-
MUPAHTOB, C LEJBI0 CO3JaHHS OTPACICBOTO IIEHTpa MO CTaHIApTH3AIUU
Y MeTpoJioruu B obmactu Menuopanuu. LleHTp menecoobpasnee Bcero pas-
mectuth mpu ronoHoM HUM — ®I'BHY «Bcepoccuiickuii Hay4HO-
HCCIICAOBATEIbCKUA WHCTUTYT THIPOTEXHUKH W MEIHOPAIUH HWMCHHU
A. H. KoctsikoBay, a o0ydeHHe BO3MOXKHO OpraHu3oBath Ha 0aze ®I'BOY
BO PIAY-MCXA umenu K. A. TumupsizeBa B UHCTUTYTE METUOPALUH,
BOJHOTO X034iicTBa U crpoutenbcTBa uMeHn A.H. KocrtskoBa, myrem He-
3HAYUTEIIEHOW KOPPEKTUPOBKH YYEOHBIX IUIAHOB II0 CIHCIHATBHOCTSIM
«T'uppomenmoparusa» u «IIpupomgoo0yCTPOICTBO M BOIOIOJE30BAHUE» U
BBITTOJTHEHHEM BBIITYCKHBIX KBAIN(UKAITHOHHBIX pabOT M0 TeMaTHKE CTaH-
JApTU3aIMH B 00J1acTH Menuopalyy. Bee oAroToBIeHHbIE CIIEIHANINCTH B
JaTbHEHIIEM JTOJDKHBI IPOUTH 00ydeHHe B Ka4eCTBE HKCIIEPTOB B 00IaCTH
CTaHAApTU3aLMU U METpOJIOTMH B mnofpaszaeneHusx Poccranmapra PO.
TonpKO TpPaMOTHBIE CIEMHATUCTBI CMOTYT PELINTh NPOOJIEMy CO3IaHUs
COBPEMEHHOW rapMOHHU3WPOBAHHON HAlIMOHAJILHOM CHUCTEMBI CTaHJapTH3a-
LIMH B 00J1aCTH METHOPALIHH.
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JE®UIUTA BOJHBLIX PECYPCOB

HN. I'. Bongapuk, KaHJ. reojl.-MUHEpal. HayK
®I'bHY «Bcepoccuiickuii Hay4HO-UCCIEN0BATEIbCKUN HHCTUTYT
ruapoTexHuku u menuopanuu uM. A. H. KoctsxoBa»,
r. Mocksa, Poccuiickas @enepanus

KiroueBble cj10Ba: CEILCKOXO3SMCTBEHHOE MIPOU3BOACTBO, OPOIICHUC,
HN3MCHCHUC KJIMMaTa, TOYHAA MCJIMOPpaLnsl.

AHHOTa].ll/Iﬂ. PaCCManI/IBaIOTCﬂ TNEPCIICKTHUBBI PA3BUTUA  OPOILICHUA
B [CJIAX YBCIMYCHUA TIPOU3BOACTBA CEBLCKOXO03IMCTBECHHOM NpoAYKIIMH
Ha (I)OHe POCTAa HACCJICHUA TJIAHCTBhI, YMCHBIICHWA MMOTCHIIMAIa TPUPOAHBIX
PECypcoB B YCIOBHUSIX M3MEHEHHUs Kiaumara. Kak W3BECTHO, HEOpoOIIaeMoe
(6orapHoe) cenbCcKoe XO3HUCTBO MOJHOCTHIO 3aBUCUT OT KOJMYECTBA OCAI-
KOB U BJIard, HAKOIJICHHOM B MoYBe. JTa (JOpMa CEIbCKOTO X035HCTBA BO3-
MOXHa JIMIIb B PETHOHAX, A€ paclupeacjICcHUue O0CaJKOB o0ecIIeunBaeT 1mo-
CTOAHHOC HAJIMYHUC BJIard B MMOYBE B KPUTHUYCCKUE NEPHUOJbI BbhIpalllUBAHUA
CEJIbCKOXO03HCTBEHHBIX KYyJIbTYP. Ha JOJII0 OpomaeMoro 3eMJICACINA Ipu-
XOJUTCsA OKOJIO 30 % MMPOU3BOACTBA B PA3BUBAIOIINXCS CTPpAHAX. PazButne
OpONICHHA MO3BOJUT YBCJIUYUTL NIPONU3BOACTBO IMPOAOBOJILCTBUSA U JOCTUYb
HpOZ[OBOJ'ILCTBGHHOﬁ Oe3omacHoCcTH JJI1 HAaUMCHEC PA3BUTBIX CTPAaH MHUpaA.

Keywords: agricultural production, irrigation, climate change, precise
reclamation

Abstract. This is discussed the prospects for the development of irriga-
tion in order to increase agricultural production against the background of
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the growth of the world's population, reducing the potential of natural re-
sources in the face of climate change. As you know, rain-fed agriculture is
completely dependent on the amount of precipitation and moisture accumu-
lated in the soil. This form of agriculture is possible only in regions where
precipitation distribution ensures the constant availability of moisture in the
soil during critical periods of crop cultivation. Irrigated agriculture occupies
about 30 % of the area in developing countries. The development of irriga-
tion will increase food production and achieve food security for the least
developed countries of the world.

ITo pacueram OOH x 2050 rogy HapopoHaceleHUE 3e€MJIM JOCTUTHET
9 MIITHapIOB, B TOXKE BpeMs — IUIOMAAb MAITHA Ha OYIIy HACeICHUS
YMEHBILIAETCS, B CBSI3U C OTUM, MOJEPHH3AIUS CEIbCKOXO3IHCTBEHHOTO
MIPOU3BOJICTBA SBJSIETCS KIIOUOM K YCTOWYHUBOMY Pa3BUTHIO, MOCKOJBKY
75 % OemHBIX CIIOEB HACENEHUS MPOKUBAET B CENbCKOW MecTHOCTH. OHHU
B 3HAYUTEJIBHOM CTENEHU 3aBUCIT OT CEIbCKOXO3IMCTBEHHOTO MPOU3BO/I-
CTBa, U B CBOIO OUYEpENb KOPMSAT BCE OCTAIbHOE HACEJICHHE IUIAHETHI.
[To MHEHMIO CTIEITMATMCTOB, KPU3UC BOJHBIX PECYPCOB K cepenuHe 21 Beka
mproOpeTeT MONCTHHE TIIO0aThHBIN MacIuTad, 9To HEM30EKHO MPUBEALET K
CTPYKTYPHBIM H3MEHEHHSM B MHpE, B TOM YHCJIEC U B CEIHCKOXO3SHCTBEH-
HOM TIPOU3BOJICTBE.

OT HEXBaTKH BOJBI CTPAAACT B Pa3HOM CTEMCHH ITOYTH TPETh HACCICHHUS
3eMJIM — 9TO OKOJIO 2,5 MUITHApI0B YenoBekK. [IpecHas Boaa, Kak U3BECTHO,
HeoOXxoauMa JuIsi OOCCIICUCHMS >KM3HEIACATCILHOCTH YEIOBEUECTBA: JIJIs
MIPOU3BOJICTBA MPOAYKTOB MuTaHus (000 60 % IpPUXOAUTCS HA CETBCKOE
XO3SHCTBO), HA MAThEBOE BOJOCHAOXeHUE (0KOIO 4 %), IS YIOBIECTBOPE-
HUS JINYHBIX TOTPEOHOCTEH HAacelIeHHs — 3TO BCero Jumsb 8 % ot olrmmero
o0BeMa MmOTpeOIIeMOi BOJBI, OCTaJbHAS BOJA MPUXOJHUTCS HA MPOMBIII-
JIeHHOE Tpon3BoACTBO (0k0I0 30 %). Paciupenne opomaeMbix Iomae,
0 TIPOTHO3aM, OyneT HanbonbmuM B FOxHON 1 Boctounoit A3un n bimxk-
HeMm Boctoke, a Taxoke B CeBepHOi Adpuke. DTH PErHOHBI UMEIOT OTpaHH-
YCHHYIO IUIOMIAJh MAIIHU WU HE UMEIOT €€ COBCEM ISl YBEIHUYCHHS TLIO-
maael B HEOpOIaeMOM CEIbCKOM XO3SHCTBE, OJHAKO OHU B CBOIO OYepeb
MOTYT CTOJKHYTBCS U C MeUIIMTOM BOIBI sl oporreHus. C mpobiemoit
OTPaHMYECHHOTO JIOCTYIA K MPECHOW BOJE CTAIKHBACTCS HE TOJIBKO Hacele-
aue bmmkaero Bocroka u CeBepHoit Adpuku, HO U >kutenu LeHTpansHOM
Azun, Unanun, Kopen, ABctpaymu, Pymeiann, MonnaBun, Benrpuu, a tak-
ke U HeKoTophix pernoHoB CIIA. B cBoro ouepens B cTpaHax, HE UCTIBITHI-
BaIOIIMX HEJOCTaTKa B MPECHOW BOJE, OCTPO cToHMT mpobiema Hedddek-
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TUBHOTO HCIOJIB30BAaHMS MMEIOLINXCSA BOAHBIX PECYpPCOB, 3arpsi3HEHHUA H
JIETpafaliy, KaK MOBEPXHOCTHBIX BOJIOTOKOB, TaK M INIyOOKHX BOJIOHOCHBIX
TOPU30HTOB.

Pacmmpenne maxoTHbBIX 3€Meb SBISETCS IO-IIPEXKHEMY BaXKHBIM (ak-
TOPOM POCTa MPOU3BOJCTBA MPOIYKIHH PACTCHUEBOACTBA BO MHOTHX CTpa-
Hax Adpuku x tory ot Caxapsl, JlaTuHCKOII AMEpHKe U HEKOTOPBIX CTpa-
Hax BocTrouHol As3uu, XOTS M B 3HAYUTENbHO MEHBIIEH CTENEeHH,
YEeM B IIPONUIOM. POCT IPOM3BOACTBA MIICHMIBI M PHCA B Pa3BHBAIOIINXCS
cTpaHax Oyner Bce Oouibllle 3aBHCETh OT YBEIMYECHHUS JOXOIHOCTH,
B TO BpeMsI KaK pacIlUpeHHe TUIOMIAAN TaXOTHBIX 3eMelb OYAeT 0CTaBaThCs
OCHOBHBIM (paKTOPOM POCTa MPOU3BOJCTBA KYKYPY3HI.

PocT 10XOIHOCTH CENbCKOXO03IHCTBEHHOTO TIPOU3BOCTBA 3aBUCHUT TaK-
e OT HeOOXOIUMOCTH KalWTEJIbHBIX BJIOXKEHUH B CTPOUTENHCTBO M MO-
JIEPHU3ALMIO OPOCHUTEIBHBIX CHCTEM, M COBEPIICHCTBOBaHME MH(pacTpyK-
Typel. B 2019 roxy pacxoabl Ha CTPOMTEIHCTBO HOBBIX MPOEKTOB KoyeOa-
quck ot 1000 go 6000 nomnapoB Ha rekrap. OLUeHOYHAs CTOUMOCTD MPOEK-
ToB MojepHuzauuu coctasiser oTr 500 mo 1000 nmomnmapoB Ha rekrap
[1]. bonpmmMHCTBO TNpOEKTOB, (QuHaHCUpyOTCs BcemupHeiM BaHkoM,
HO U JIpyrue opraHu3aiuu, takue, kak IIpomoBonscTBeHHas 1 CellbCKOXO-
3aiictBeHHass Opranmsanuu (PAO) n dDpaniysckoe AreHTcTBO PasButns
(DAP) u TakKe BBIIENAIOT CPEICTBA HA CTPOUTEIHCTBO OPOCHUTEIBHBIX CH-
CTEeM B Pa3BHBAIOLIUXCS CTPAHAX.

B 2020 rony nHacuutsiBanock 305,45 MHJUIMOHOB T'€KTapOB OPOIIAEMBIX
3emens B mupe [2]. IlogaepikaHne Bcex CYLIECTBYIOLIUX OPOCHUTENBHBIX
cucreM OyzneT cTouTh okoiso 200 MUIITHApI0B HOJUTApOB. YTOOI yBEIHIHTH
KOJINYECTBO OopolaeMbIX 3emens Ha 40 MiH. rekrap 3a 20 jer — 1enu, mo-
crasneHHON @ AO, HE0OX0AMMO BIIOKUTH emie 120 mipa. momutapos. Takum
o0pazoM, peanu3anys MpoeKkTa 00oieTCs CTpaHaM OKoiIo 320 MIIIHAp0B
noyapoB. Jlo6aBum, crofa GUHAHCUPOBAHKE JJIsl OOyUEHUs CIIESIUAIHUCTOB,
a TaKKe Ha Hay4YHbIE MCCIIEJOBaHMS — OLIEHKA OOIIeH CTOMMOCTH COCTaBHT
650 mutpa. mointapoB cpokoM Ha 15 set (Bpemst (paKTHIecKo# peai3aiun).

Ha puc. 1 BugHo, uto B BocTouHol A3um u Ha bmmkaem Boctoke uc-
MOJIF30BaHa OOJIBINAS OJIS MOTEHIIMAIBHO NMPHUTOIHBIX 3€MeNb IS OpoIIe-
HUS, B CBSI3M C BBIPAIIMBAaHWEM IIPEHMYIIECTBEHHO pHCa — OCHOBHOW 3ep-
HOBOW KyJbTYpbl B 3TOM peruone. Onnako B LlenTpanbHoit Adpuke k rory
ot Caxapsl He OCBOCGHa OOJBINas YacTh MOTEHIIMAIHHO NPHUTOTHBIX IS
OpOLICHHS 3€METIb.
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Puc. 1. IloteHnuan pocTa MEITHOPUPOBAHHEIX 3eMelb

ITo manueiM MKUJI, opomieHne MO3BOISET MOBLICUTH YPOXKAWHOCTB,
B CPE/IHEM B JIBa pa3a MO CPaBHEHHUIO C OOrapHBIMH 3eMIISIMU. XOTS TOJIBKO
16 % naxoTHBIX 3eMellb B MUpPE OpOILNAETCs, TEM HE MEHee, OpOoLIaeMble
3eMim JaroT 36 % MHPOBOTO MIPOM3BOJICTBA MTPOAOBOILCTBHSA [3].

3epHOBEIE KyIBTYPHl HIMEIOT CBOM CITeIi(HUIecKie TpeOOBaHMs K BOJIE,
KOTOpBIE 3aBUCSIT OT MECTHBIX KIMMAaTHIECKUX YCIOBHH, TaK OpPUEHTHPO-
BOYHBIM ITOKa3aTeNib IJISI IPOW3BOJCTBA OJHOTO KHJIOTpaMMa MIICHHIIBI
cocraBisieT okoio 1000 ymTpoB BOIBI, KOTOpas 1O OONBIIEH YacTH BO3-
BpallaeTcs B TNPHUPOAHYIO cpeny. Jms mpousBoacTBa puca Tpedyercs
B JiBa pa3a 0oJblIe BOJIBI, JUIS IPOU3BOJICTBA Msica — OT LIECTH JIO JIBaIllaTh
pa3 Gosibllle BOJBI, YeM IS 3€PHOBBIX KYJIBTYp, B 3aBUCHMOCTH OT THIA
MUTaHHUsI KPYITHOI'O pOraTtoro ckota. KOHKpEeTHbIe 3Ha4eHUsl BOJOIOTpPEO-
JICHUS B 3aBUCHUMOCTH OT BU/Ia IPOIYKIIMH NpUBEACHBI B Ta0d. 1.

Ta6nuna 1. TpeGoBaHus K Boje Pa3JINYHOI CeJbCKOXO035IHiCTBEHHOI MPOIYKINH

Ipoaykt EnuHuust DKBHBAJICHT BOJbI B M°/CAMHHUILY

Kpynsslii poratslii ckot EJl

OBupl 1 Ko3sr EJl 500

Caexast TOBsIAMHA Kr 15

Caerxast 6apaHHHA Kr 10

Caexas nTuna Kr 6

3epHOBBIE Kr 15

Hutpycosbie Kr 1

Maciau4Hsle KyJIbTypbl Kr 2

OBomIHbIE KYIBTYPBI Kr 1
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Kak u3BecTHO, HeopomaeMoe (0orapHoe) CeTbCKOe X03SHCTBO TIOITHOCTHIO
3aBHCHT OT KOJIMYECTBA OCA/IKOB M BJIArd, HaKOIUIEHHOHM B Io4Be. JT1a (hopma
CEJIECKOTO XO3HCTBa BO3MOXKHA JIMIIIb B PETMOHAX, IIe paclpeeliCHIe 0cal-
KOB 00ecCIIeYrBaeT IIOCTOSIHHOE HAJIMYUE BJIArH B II0YBE B KPUTHYECKUE TIEPHO-
JIbl BBIPAIIMBAHMS CELCKOXO3SIHCTBEHHBIX KyIbTyp. Ha momo Heopomraemoro
3eMJIe/ieNusl B Pa3BHBAOIIMXCS CTpaHax MpUXoauTcs okono 60 % mpousBos-
crBa. Paspaboranbl pasnuuHble (OPMBI BOAOCOEPEKEHHUS JOXKIECBOWH BOJPBI,
KOTOpBIE TIO3BOJISIOT COXPaHUTh BOJY B MouBeHHOM mpoduite. CyliecTByOT
TaK)Ke METOJbI cOopa J0XKIEBOH BOJIbI B CIEIMAIBHBIX Pe3epByapax ¢ mocie-
JIYFOIIIMM KCTIONIb30BAHMEM MX JUISI OPOLICHHUSI, OTHAKO 3TH TEXHOJOTUH Ype3-
BeIYaiiHO moporue: mo manHeM MKU]I, cromMocTh crcteM cOopa TOKICBOM
BOZIbI coctaisieT okono 1 $ 3a sutp, st tudpsr konedmores ot 0,7 10 1,5 $
JUIsSL OTZIENbHBIX CTpaH Mupa. Eciu depmepckoe X03s1icTBO nomnpobyer cobu-
patb u nozaars 1000 J1 Boxbl Ha opomieHue 1 rekrapa, 4To OyJeT COCTaBIISTH
okoso 1000 mommapoB 100aBOYHONM CTOMMOCTH, YTO €CTECTBEHHO, CKaXETCs
Ha KOHEYHOMU IIEHE CENILCKOX03HCTBEHHON NMPOAYKIHH [4].

OCHOBHOE KOJIMYECTBO MEJIMOPATHBHBIX CHCTeM ObL1o moctpoeHo B 70 80
ronbl, Korga HaOmopancs OypHBIM pOCT pa3BUTHsL OPOLICHHS B MHpE.
B Hacrosmuii MOMEHT OOJIBIIMHCTBO M3 HUX HEI(D(GEKTUBHO HCHOJIB3YIOT
BOJy U3-32 yCTapeBlled HHPPACTPYKTYpbl W  TEXHOJOTHHA:  TOJIBKO
45 % ot monmBHOW BOABI (DaKTHYECKH HCIONB3YeTCS U1 BBIPALIMBAHUS
KyJIBTYP, TIOTEPH BOIBI MPOUCXOAAT U3 KaHAIOB (25 %) u cucteM opormire-
uust (15 %), a taxoke moreps Ha mossax (15 %) — u3-3a HeahhexTUBHOTO
OPOIICHHUSL.

st yBenuueHus roiomaneit 1 o0beMOB OpOIIEHUs], KPOME TTOBEPXHOCT-
HBIX BOJIHBIX OOBEKTOB, CYIIECTBYET BO3MOXKHOCTb HCIIOJIb30BAHUsS I10JI-
3eMHBIX BOJOHOCHBIX TOPHU30HTOB. [lo/13eMHBIE BOIHBIE PECYpPCHI TaKkKe
JIOJDKHBI MCIOJIB30BAThCSl OTBETCTBEHHO. B paiioHax ¢ OBICTPBIM BOCHOJHE-
HHEM TPYHTOBBIX BOJIOHOCHBIX FOPH30HTOB, TJi¢ YPOBEHb IDYHTOBBIX BOJ
HAaXOJMTCS BBICOKO, MOTYT OBITh HM3BSTHI OOJIbIINE OOBEMBI IOI3EMHBIX
BOJI, Ue€M B pailoHax C BBICOKOW CKOPOCTHIO MCTOIICHHS BOJOHOCHBIX FOPH-
30HTOB. KpoMe TOro, B 3THX paiioHaX MOTYT BBIPAIIUBATHCS KYJIBTYPHI
¢ OonpMM noTpediaeHneM Boabl. B Tabi. 2 npuBeaeHs! gaHHbIE 110 3a00py
BOJIbI M3 BO30OHOBJISIEMBIX HCTOYHUKOB, 3((heKTHBHOCTH €€ MCIOIb30BaHUS
1 00BEM BOJIBI, UCTIONB3YEMOH JUIsl OpPOIIEHHs 10 pernoHam mupa. IIpoaHa-
JM3UPOBaB 3TU JIAHHBIC, MOXXHO OTMETHUTbH, YTO OOJIBIION IOTEHIMAIN JUIs
Pa3BHUTHUSI OPOLIAEMOT0 3EMIIE/IENIUSI UIMEETCSl B HAJIMYMH BO30OHOBIISIEMbBIX
BOJIHBIX PECYPCOB ¥ BO3MOXKHOCTH YBEIMYCHH BO103a00pa /Ul OPOILICHHS,
a TaKk)Ke B MOBBIIICHUH KO3((HUIMEHTa HCIOIb30BaHUsI BOJbI Ha OCHOBE
MPUMEHEHHUS] HOBBIX TEXHOJIOTHI OPOIICHHUSL.
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Tabnuua 2. Bo3o6HoB/IsIeMbIe 00'beMbI BOJHBIX PeCYpPCOB U 3a60pa BOAbI
J7151 OPOLIEHHSI B MHPe M0 PerHoHaM

Koaddu- Harpyska

B0306HOB- |  1meHT Ha BOJIHBIC
Ocan. | ieMbe s pekTu- | 3abop Bombl | pecypchbl OT

Perunon | BORHBIE HOCTH Ha OpoLIe- | OpOLICHWS,

? Pecypesl, | MCIONIB30- Hue, kM® %
KM’ BaHUsA
BOJBI, %
Pa3BuThIC CTpaHBI 990 28000 44 | 47 |2115] 2413 8 9

Adpuka K 1ory ot Caxapbl 850 3500 22 | 25 | 55 87 2 2

Jlamuncras Avepuia / 1530 | 13500 | 35 | 35 |181| 253 | 1 | 2
Kapubckuit 6acceiin

Bmwkuuit Boctok / Ce-

160 600 51 | 61 | 347 | 374 58 | 62
BepHas Adpuka
OxHas Azust 1050 2300 54 | 57 | 819 | 906 36 | 39
Bocrounast Azust 1140 8600 33 35 | 714 | 793 8 9

OKOHOMUUECKN PASBHTLIC | 540 | 14000 | 42 | 43 | 505 | 493 | 4 | 4
CTpaHbl

Mup 800 42000 44 | 46 |2620| 2906 6 7

PaccmoTpuM, Kak COOTHOCHTCA TIOJIOKEHHE C MEJNMopaled B MHUpE
K cutyanuu B Poccutickoit @enepammu. Poccust B mocraTouHoit Mepe obecrie-
YeHa BCEMM BMIAMH PECYpPCOB: 3€MEJIbHBIMHU, BOAHBIMU U UEIOBEYECKUMHU.
[MpaBurenscTBoM PD mpuHAT psig Mep MO MOAEPIKKE CENBCKOrO XO3sHCTBA B
LIEJIOM M MEJMOpaIMK B 4aCTHOCTH, OblIa ocymiecTBieHa denepanbHas nene-
Basi mporpamma «Passutue memmoparmu g0 2020 roma». B 2019 romy Ha
1 MexnynaponHoM arponpombinuieHHOM (opyme JI. A. MenseneB ckazai:
«MBpI OJIM3KU K HCTIOJHEHHIO JIOKTPHHBI NPOJOBOJILCTBEHHOM 0€30MacHOCTH.
CkakeM MpsAMO, OYE€Hb MHOTHUE IO3HMIMH, KOTOPBIE TaM 3aJI0’KEHBI, Ka3ajncCh
OYEHb TPYJHOJOCTHXUMBIMH, HO OHM JOCTHTHYTHL. MBI MOXEM 3TO YTBEp-
XKIOAaTh M, MO CyTH, Poccus BEpHyJach BUYHCIO CaMbIX TJIABHBIX arpapHBIX
crpan mupay [5]. [Tomydenssiii B 2022 romy peKOpIHBINH yporkail 3epHOBBIX B
obbeme 153,8 MIH. TOHH, yBENMMUMBIIMCH Ha 26,6 % IO CpaBHEHHIO C
2021 romom (121,4 MIH. TOHH) SIBISICTCS TOKa3aTeJieM YCTOHYMBOTO poOCTa
CeNbCKOT0 XO034icTBa B Hamel crpaHe. OJHAKO JanbHENIIee pa3BUTHE CEllb-
CKOTO XO3SICTBA HEBO3MOXKHO O€3 JalbHEHIIero pa3BUTHS MENHOpAlU B
Hamel cTpaHe: HayKW, TEXHHKH, BHEAPEHHH HOBBIX TEXHOJOTHH CTPOUTEIIb-
CTBa M PEKOHCTPYKIIMH OPOCUTENBHBIX CHCTEM, TTOBBIIIEHHS YPOBHS MOATOTOB-
KH{ CHELHaINCTOB-MEIHOPaTOPOB.

B Hacrosimiee BpeMsi B NPAaKTHKY CEJILCKOXO3SHCTBEHHOTO INPOM3BO-
cTBa Bce OoJiee aKTUBHO BHEIPSIOTCS OCHOBBI TOYHOTO 3emienenus. Tod-
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HOE 3eMJICICIIHE, MOXKHO OINPEACINTD, KAK MEMOO 6030€/1bI6AHUSA 3eMIIU 6
Kaxcooit mouke, mouno no eépemenu. Takum oOpazoMm, mauddepeHupo-
BaHHOE YINpaBJIEHHE CPeJOH OOWTaHUsI PACTEeHWH M MOYBEHHOH OHMOTOH B
paMKax «TOYHOTO 3eMJIEAENHs» C TOMOLIbI0 TOYHOM MeTHOopauuy, Mo3Bo-
JIUT TOBBICUTH IUIONOPOUE, MUHUMU3UPOBATh IPUMEHEHHUE SIOXUMHUKATOB
U TIOBBICUTH IKOJIOTHYHOCTh CEJIbCKOXO03siicTBeHHON mpoayKuun. TexHono-
THI0 TOYHOTO 3eMJIEJIeIHsT HEBO3MOXKHO peasiM30BaTh 0€3 CHCTEM TOYHOU
MEIIHOPAIAY, B 3TOM CMBICIIE, UYTO MOUHOE MEIUOPAMUGHOE PeZyIUpPO6a-
Hue KOMneKca (YaKkmopog JHcusHu paAcmenus u HNO4Y6eHHOU Ouombl
JIOJDKHO SIBUTHCS OCHOBHBIM MHCTPYMEHTOM TOYHOTO 3emienenus. TodHas
MENHopaIys OCHOBAaHA Ha TEXHOJOTHUSX, MO3BOJSIONIMX CO3/1aBaTh OITH-
MaJIbHbIE YCJIOBHS pPOCTa PACTCHUH B HY)KHOE BpeMs, B HYXXHOW TOUYKE
U C TOYHBIM J03UPOBAHMEM HOPM BO3JEHUCTBUH. YYeT Me30- U MHKpPO-
HEOJHOPOAHOCTEH MOYBCHHO-KJIMMATHYECKUX YCIOBUN Ha OTAEIHHO B3s-
TOM TIOJIE MOXXET CYIIECTBEHHO CHU3UTH PACXOMAbI BOJIHBIX, XUMHUYECKUX
U DHEPreTHYEeCKUX pecypcoB 0e3 CYIIeCTBEHHOTO CHIKEHHS YpOXKaes,
YMEHBUINTh 3aTps3HEHHE OKpYy’Karommeil cpensl (yIoOpeHHs U MEeCTHIHIBI),
MOJIEP’)KUBAaTh M CTHMYJIHPOBAaTh €CTECTBEHHBIE IPOLECCH YIy4YIICHUS
wiogopoausi. Takum oOpaszom, emie oJHUM (aKTOPOM, BIHSIOIIMM Ha IO-
TEHIWAJ Pa3BUTHS OPOIIAEMOr0 3eMIICAEIHS B YCIOBHAX M3MEHEHUS KIHU-
Mara, SBISETCS pa3BUTHE W BHEAPEHHE CHCTEM TOYHOH MeTHopalyn
B IIPaKTHKYy CEJIbCKOXO3IHCTBEHHOTO IPOM3BOJCTBAa B MHUpe U B Poccumn,
B YACTHOCTH.
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HUHTEITPUPOBAHHOE YIIPABJEHUE BOJHBIMHA
PECYPCAMU HUKHE KYBAHU B UHTEPECAX
CEJbCKOI'O XO3SIICTBA

A. A. ByOep, kaH]. TEXH. HayK, CT. HAy4. COTPYIHHUK
OI'BHY «Bcepoccuiickuii Hay4YHO-HUCCIEI0BATENBCKUM HHCTUTYT
rUAPOTEXHUKU U Menuopauuu uM. A. H. KoctsikoBay,

r. Mocksa, Poccuiickast ®denepauus

KiroueBble ciioBa: Meauropanus, BOAHOC XOBﬂﬁCTBO, TUApOANHAMHYC-
CKO€ MOJCIIMPOBAHUC, YIIPABJICHUC BOJAHBIMHA pECypCaMU.

AnHoranusi. OOBEKTOM HCCIIEOBaHui sBisseTcst Oacceiin p. KybOaHu,
B HUKHEM 4acTH KOTOPOTO PACIIONIOKEH KpynHeWmuil B Poccuu puUCOBBIi
MEJIMOPATUBHBIN KOMILJIEKC, B MOCJIEIHNUE TOAbl UCTIBITHIBAIOIINN L[e(bHuHT
BOJIHBIX PECYPCOB, CBsA3aHHBIA ¢ MayoBoabeM. s addexruBHOrO pere-
HUS 331a4u BOJi0000ecnieueHns pa3padoTaHa BHIYUCIUTENbHASI TEXHOIOTHS
110 yIpaBJICHUIO BOJAHBIMHA PECYPCAMU B UHTEPLCCAX CENTLCKOXO035IMCTBEHHBIX
npousBoxutencit Huwkaelt Kybanu.

Keywords: reclamation, water management, hydrodynamic modeling,
water resources management.

Summary: The research object is the Kuban River basin, in the lower
part of which a large rice reclamation complex is located and facing water
scarcity in recent years due to a low-water period. For an effective water
supply problem solution a calculation technology developed on water re-
sources management for the Lower Kuban agricultural producers purposes.

BBenenne. KpynHelmuil pHUCOBBI arpoKOMIUIEKC, pPacloIOKEHHbBIN
B OacceitHe p. KyOaHb, siBisieTCs NPHOPUTETHBIM HAIIPAaBIEHHEM paluo-
HaJIbHOTO W 3((PEKTHBHOTO HCIIOIb30BAHHS arpopecypcHOro IMOTEHIHana
Poccun. BMmecTe ¢ MHTEHCUBHBIM Da3BUTHEM OpOILIAEMOT0 3eMIICHCIHS,
JIocTHTaronero Tojabpko B 30He Hmxknueit Kybann 6oxee 160 Tbic. Ta noces-
HBIX IUIOIIAJIEH, K HACTOSIIEMY BPEMEHHU BCKPBLICS PSJ TPYIHO PEeIIaeMbIX
npoOJieM, 0OYCIOBJICHHBIX PEryispHBIM MaJOBOJHMEM B 3TOW 4acTH Oac-
ceifHa. 3a TMepHoJ CO3JaHUS M 3KCIUTyaTallil arpoKOMIUIEKCA MPOH30IIII0
CHIDKCHHE IIOJIE3HOTO 00BEMa BOJOXPAHWJIMII BCIEICTBUE HX 3aWJICHHS,
a TaK)K€ YCTOWYIHMBBIX N3MEHEHUH NTUHAMHKH M 00BEMOB CTOKA TOPHBIX PEK
Oacceitna p. Kybanb B pe3ynbpTaTe KIIMMaTHYECKIX H3MEHECHUH.
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OKCITyaTalusi PUCOBBIX CHCTEM CONPOBOXIACTCS TpaHcopmarmeit
BOJIHOTO PEXHUMa TEPPUTOPHH, Aerpajalueil Mmouys, U3MEHEHUSIMU MHKPO-
KJIMMaTa U OOLIMM YXYJAIIEHHEM COCTOSIHUS NPHPOAHBIX SKOCHUCTEM. AHa-
JIN3 BOJOMOJIb30BAHUS PUCOCECIOIUX arpoKOMILIEKCOB B 30He Hmnxneit Ky-
0aHM CBHJETENLCTBYET O HANPSHKEHHON BOJOXO3SIMCTBEHHOM CHTYalWH,
obocTpsitoleiicss B MaJIOBOJIHBIE TOJBI. B 3TOT mepuosa orpaHuueHune HOp-
MaJIbHOTO BogonoTpeOsieHuss B Oacceitne nocturaer 20 % wu Oonee, yTO
HAHOCUT CYIIECTBEHHBIH ymiepd BceM BOAOMOJIb30BaTensiM. Kpome Ttoro,
B anpene 2022 r. mpou30onuo o0pymeHne MOAIOPHOTO THAPOY3Ia, odecte-
YHMBAIOLIETO BOJOINOAAYY Ha 4 KPYIHBIX PUCOBBIX OPOCHTENBHBIX CUCTEMBI,
YTO MPUBEJIO K YBICUECHHIO Je(uInTa MOJIMBHON BOIBI.

OcHOBHBIE NTPOOIEMBI PALMOHATIBHOTO HCIIOJIB30BAHUSI BOIHBIX PECyp-
COB Ha TeppUTOpHUH OaccelHa CBsI3aHBI C MPEBBIIICHUEM MPEIENBHO JOITy-
CTHMOT'0 O0TOOpa BOJHBIX PECYPCOB, aAMHHUCTPATUBHON M BEIOMCTBEHHOM
Pa300IIEHHOCTHIO IKCILTYaTAllMH COOPYKCHHI BOJOXO3SHCTBEHHOTO KOM-
IUIeKCca, OTCYTCTBHEM HAJEKHONW CHUCTEMBl MOHMTOPHHIA, HEJOCTaTKOM
MPaBOBOM M METOJUYECKOM JOKYMEHTAlWH, PEeriiaMeHTHPYIOIIeH BOJ0XO-
3IHCTBEHHYIO M WHbBIC BUJBI JEATEILHOCTH, CBSA3aHHBIE C HCIIOJIb30BAHUEM
BOJIHBIX pecypcoB. Benmumna Ge3Bo3BpaTHOro BoONoTpedIeH s — 6,86 kv,
YTO B YETHIPE Pa3a MPEBBIIIAET HOPMATHBHO JOITyCTUMOE U3BATHE.

ITpennaraemoe aBTOpamMu pelIeHne MpoOIEeMBbI COBEPIIEHCTBOBAHUS BO-
Joo0ecTieueHns ¥ BOJOINOIB30BAHNUSA OPOCUTEIBHBIX CHCTEM Oa3upyroTCs
Ha pa3pabOTKe MHTETPUPOBAHHON CHCTEMBI YIPABICHHUS PacIpeAeiIeHIEM
BOJHBIX PECYPCOB € y4eToM 3((EKTUBHOCTH €€ HCIIOIb30BAHHSA CEIb-
XO3MIPOU3BOAUTENAMHU. TEXHOJOTHH YNpaBJIEHUs] CTPOUTCA Ha JBYX B3au-
MOCBSI3aHHBIX ONTHMHU3AIMOHHBIX 33jjayaX, pelaeMbIX B OJHOM IPOCTpaH-
CTBEHHOM M BpEMEHHOM (opmare: ¢ MOMOLIBIO AMHAMUYECKOW THAPABIH-
4ecKOH Mojenn (GOPMHUPYIOTCS M W3Y4arOTCsl ONTHMalbHbIE BapUaHThI MO-
JIa4y TOJMBHOM BOJBI OT BOJOMCTOYHHMKOB JI0 BOJIOTIOJIB30BATENs], MOJAEIH
MPOAYKTUBHOCTH OIICHMBAIOT BIMSHHUE MapaMeTPOB BOJOINOJAYM HA ypo-
KAWHOCTb KYJNbTYp, YYUTHIBas TEXHUUYECKUE IapaMeTpbl BHYTPHUXO3slii-
CTBEHHOI OpOCHTENIBHOI CETH C IOMOIIBIO IMPONU3BOJICTBEHHBIX (DYHKIHH.
I'mapoarHaMudeckoe MOJCIUPOBAHHE MO3BOJSIET (POPMHPOBATH PEKUMBI
paboTHl BOMOXPAHWIHII W THUAPOY3JIOB TaKMM 00pa3oM, YTOOBI C OJHOM
CTOPOHBI 00ECTIeUnTh KOMAHAHBIC BBICOTHI Ha BOJ03a00pax, a ¢ APYrow,
YJIOBIIETBOPUTh KOH(IIMKTYIOIIME HHTEPECHl BOJOIOJb30BaTeneil. Bripa-
00TKa NPHEMIIEMOTO YTPABIEHYECKOTO DPEIICHUS pealu3yeTcss MeToJaMH
MHOTOKPUTEPHAIBHOTO aHAJIN3a U TEOPUU KOMIIPOMHUCCOB C OpHEHTAIHen
Ha MPOTHO3 Heto0opa yporkasi B 3aBUCHMOCTH OT BapHaHTa BOJIOICICHUS.
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Marepuanabl U MeToAbl. BrranciurensHas TEXHOJIOTUS IO yIpaBie-
HHUIO BOJHBIMH pecypcamu Oaccelina Hwkneit KybOanu mpu menmoparmun
3eMeNb CENIbCKOXO3SIIICTBEHHOrO Ha3HA4YEeHUs B YCJIOBMAX YYaCTHBIIUXCS
MaJIOBOJIMI OCHOBaHa Ha KOMILJIEKCHOM HCIIOJIb30BaHUU 6 pa3paboTaHHbBIX
B Poccuu Mopeneit: ruIponorudeckoro U MeTeopoIOTHIECKOro MporHO3a;
UMHTALMOHHBIX Mojeneid (GopMHpOBaHUSI ypoXKash Pa3IMYHBIX KYJIbTYp
JUIsl OIIpEeNIeNICHUsT MOTPEOHOCTE pPacTeHUd B BOJIE; BOJHO-0ANaHCOBBIX
MoOJeNeH, NpeAHa3sHAYCHHBIX JUIA ONpeneNieHus oO0beMa IMoJadd BOJIBI
B TOYKH BOJIOBBIAEJIOB U ()OPMHUPOBAHMUS IIAHOB BOAOIIOJIB30BAHHS OPOCH-
TEJILHBIX CHCTEM; THIPOJMHAMHYECKON MOJENM AN pacdeTa CIEHapHeB
BOJIOTIOIb30BaHMS; ONTUMH3AIMOHHOW MOJENN Uil BEIOOpa KOMIpPOMHCC-
HBIX B CMBbIciie [lapeTo BapMaHTOB yNpaBieHMs; CTATUCTHUYECKHX MOJeNeH
JUIs pacyeTa MoTeph yposkas B 3aBUCHMOCTH OT JIe(HIITa BOAHBIX PECYPCOB
o pazam Bererauuu puca.

B mepuon Bereranuu pacyer GpopMHUpOBaHMs IUIaHA BOJOIOJIB30BAHUS
U peXXUMOB PabOTHl BOJOXPAHWIHUIL U THAPOY3JIOB BBIMOIHACTCS (M YyTOU-
HATCS, €CJIM HEeOOXOIMMO) exeMecsyHo. Ha HMMUTaIMOHHBIX W BOJHO-
0aJIaHCOBBIX MOJENIX (hopMuUpYeTCs IUIaH BOJONOJIB30BAHUS HA CIEIYIO-
X BeTeTAMOHHBINA IO/ 110 BBIOPAaHHOMY M3 psiia PETPOCHEKTUBHBIX JaH-
HBIX TOxty 75 % 00ecneyeHHOCTH 110 BOJAHOCTH U BIIaYKHOCTH.

Mopgenn pacuera THAPOMETEOPOIOTHYECKOTO IMPOTHO3a MPUTOYHOCTH
PEKH 10 CTaHAAPTHBIM JAaHHBIM [ MIpOMETIEHTpa Ha PacUeTHBIH NEPHO.
W3 Ga3bl IaHHBIX BBIOMpAETCsl PETPOCHEKTUBHBIN DS THIAPOIOTHYECKUX
JTAaHHBIX CO 3HAYCHUSIMH NPUTOYHOCTH OJIM3KMMH K TEKYIIMM 3HAYECHUSIM
1 IpoTHO3Y ['MapoMeTHeHTpa, KOTOphIe KOPPEKTHPYIOTCS HOPMAaU3yIo-
IIMMH KO3 UIMEHTaMH, a 3aTeM HCIIONB3YIOTCA KaK MOJAETbHbIE IS pac-
YeTa eXETHEBHBIX NMPOTHO3HBIX 3HAYCHUH. ANroput™M (HOpMHUpOBaHHUS Me-
TEOPOJIOTHYECKOTO MPOTHO3a aHAJIOTHYEH.

Jist popMupOBaHHs PACXOLHBIX CTaTe B MOAEIIX BOAHOTO OamaHca
arponasamadTa NPOU3BOAMICA pacyeT 3BAloOpalMd W TPaHCIUPAIHU
C HoNel CeNbCKOXO3SICTBEHHBIX KyIbTYp HA OPUTHMHAIBHBIX IUHAMHYE-
CKMX MOJIENISIX arpoleHo30B, paspaboranHsix BHUWI'uM [1]. Ha ocnose
PE3YNBTaTOB YMCIEHHOTO MOJICTMPOBAaHHS CPOPMHUPOBAHBI TpadUKU BOIO-
NOTpeOIIeHUs Ul pUCa, KYKYPYy3bl, JIOLIEPHBL, SPOBOM M 03UMOMH IIICHHITH,
3J1aKOBOTO TPaBOCTOsI, BHIPAIIMBAEMBIX HAa OPOIIAEMBIX M OOrapHBIX 3eM-
TISIX.

JluHamMuKa BOXHOTO 0ajaHca CTPYKTypHO-HEOJHOPOJHOTO arpoJiaHi-
ma@Ta pacCYUTHIBAIACH C MECSYHBIM IIArOM II0 BPEMEHH I10 YIIPOICHHON
CXEMe€ T10 OTAENIBHBIM 3JIEMEHTaM H CJIOSIM IIOYBOTPYHTOB C HCIIOJIb30BaHH-
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€M TPaJUIHOHHBIX THIPOIOTMIECKNX METONOB. Pe3ynpTaTsl pacueToB BOA-
Horo Oananca arpojanamadTa MPUMEHSUIMCH Uil (OPMUPOBAHUS MeECS4-
HBIX 3Ha4YEeHUH Bojo3abopa u3 OacceliHa p. KybaHp BojoONONB30BaATEISIMU
(punmmanamu OI'BY «Ymnpasnenus «KybanbmennoBoaxos») — TpeboBaHUit
BOJIOIIOJIb30BaTENE Ha BOy. Mojieny BOJHOTO OajaHca MOTYT OBITh IpH-
MEHHMBI JIs aHaJIU3a yIpaBJIeHUs BOAHBIM PeCypcaMU Ha PUCOBBIX OPOCH-
TEJIHBIX CUCTEMax M OOOCHOBaHWS Meponpustuil anst 3¢dexkTHBHOrO
UX MCIOIB30BaHMS CENbX03NPEATPUATHIMI.

Jist dopMupoBaHust peKMMOB pabOThl BOJOXPAHWIMIL U THUAPOY3IIOB
B IIEPHO]] BEreTaluy ¥ UMHUTALUN OCHOBHBIX THJIPOJIMHAMHUYECKHX IPOIEC-
COB peyHO cucteMsl B cpene nporpammuoro komiiekca MIKE 11 pa3pa-
6oTaHa rugpoauHaMIUYeckas Moaenb p. Kybans ot c. um. Kocra Xerarypo-
Ba 10 YCTbid C YYE€TOM OCHOBHBIX THAPOTCXHUYCCKUX COOpyX(eHHﬁ, BOJ0O-
XPaHWIHII U BOJ103a00pOB [2].

Mogens oTKanuOpoBaHa MO 7 BOAOMEPHBIM IIOCTaM, PAaCIOIOXKEHHBIM
B HIDKHEH 4acTH OacceifHa, MOrpelHOCTh KATMOPOBKU COCTaBMIIA IO 5 CM,
YTO CBHUJETENBCTBYET 00 aJEKBaTHOCTH €€ pPadoThl W NPUTOTHOCTH
JUIA TIPOBEACHUA CICHAPHBIX PACYETOB M BBIYUCICHUSA I[e(bI/IHI/ITOB BOBI
JUISL pasJIndHBIX OPOCHUTENIFHBIX CHCTEM. B paMkax mccienoBaHMi Mpemyio-
KEHO 3 TPYNIBI PAacCUETHBIX CIIEHApHEB C MPUOPHUTETAMH IS PA3IMUHBIX
BOJIOTIOJIb30BaTENeH, CHOPMUPOBAH HAOOP MCXOIHBIX JAHHBIX JUIS BBIIION-
HEHUS THAPOJMHAMHYECKOT0 MOJICIIMPOBAHMS M II0 pe3yibTaTaM MOJEIH-
POBaHHMS B BHJIE MATPHIIBI PELICHHUH OIpeesieH BEKTOp 3HAYCHHUH JeduIu-
Ta BOJBI AJIsl BOJIOIIOJIb30BaTe el M CpabOTKN BOAOXPAHHIIHIIL.

JUi OTMy4eHHOW MaTpHUIBl PEUIeHHH CPOPMHUPOBAHBI AMIOPHI TPAHUI]
[Tapero. Buzyanusanus pe3yinbTaTOB PacyeTOB B MPOIECCE MPUHSITHS «OII-
TUMAJIBHOTO» B CMBICIE OJKBOpTa-IlapeTo KOMIIPOMHCCHOTO pemIeHHS
BBITIONTHSIETCS B MPOrpaMMHOM Komruiekce Pareto Front Viewer [3], peanu-
3YIOIIEM METOJ JOCTHXXKHUMBIX 1iefield. B nponecce neperoBopos mexay Jlu-
1IOM, NPUHUMAIOIINM PEIICHNUE, U 3aHHTEPECOBAHHBIMH BOJOIOJIb30BATE-
JSIMH Y4acTBYET KOMIIBIOTEPHAs TpyIIa SKCIEPTHON MOJAEPKKH, KOTOpast
TOTOBUT HECKOJIBKO ITIEPBOHAYAIBHBIX KOMIIPOMHCCHBIX CIICHApHEB M CO-
IIPOBOKAAET MPOLECC.

Jus  oTpaxeHHs  HKOHOMHMYECKOH  COCTABIIIOLIEH  Ha3HaueHHs
TOW WJIM MHOM CTpaTeruy YHpaBIICHHUS BOIOXO3SIMCTBEHHBIM KOMILIEKCOM
MPEAT0KEeHa TEXHOJIOTHS pacueTa NoTeph yposkasi B 3aBUCUMOCTH OT edu-
IIUTa BOAOIOAAYN M TEKYIIMX METCOPOJIOTMYECKUX ycioBuid. CraTHcTHUe-
CKasi MOJIENb OCHOBAaHa HAa IIPOM3BOJCTBCHHBIX NAHHBIX 32 IIOCIECTHHE
10 et m mO3BOIAET OLEHUTH BIMSHUE CHIKCHUS BOJOIIOJAYN Ha ypOxKaid-
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HOCTh B 3aBHCHMOCTH OT BETETAL[MOHHOH (a3bl W METEeOPOJIOTMYECKHX
ycioBuid. Takol MoJxo[ MO3BOJISIET MEPEBECTH JNEQHUUUTH BOJONOAAYH B
MIOTEPH YpOIXKasi IIsI OPOCUTEIILHBIX CHCTEM.

3akiiouenue. BonoobecnieueHrne pUCOBBIX CHCTEM B YCJIOBHUSIX HEXBat-
KU BOJIBI — aKTyajbHas KpynHoMaciiTaOHasi KOMIUIEKCHAs 3ajada, KoTopas
TpeOyeT COBEpIICHCTBOBAHMS CTPYKTYpBI YIPaBJICHHS BOJHBIMH pecypca-
Mu. PamymonansHoe pemeHue npoOiieMbl AeUINTa BOABI HE MOXKET OBITh
MOJy4eHO 0e3 MCIIOJNB30BaHMsl COBPEMEHHBIX LH(POBBIX TEXHOIOTHH, Me-
TOJOB MaTeMaTHYECKOTO MOJACIHPOBAHUS, MOHHTOPUHI'A BOIHBIX PECYpPCOB
U COCTOSHHS HMH)KCHEPHBIX T'MAPOTEXHHYECKHX CHCTEM M CEIbCKOXO03sH-
CTBEHHBIX TIOCEBOB.

[pemiaraemMplii OAXOJ K PEIICHUIO MPOOJIEMBI COBEPLICHCTBOBAHUS
BOJI0OOECTICUEHHsI M BOJOIOJIL30BAHMS Ul PUCOBBIX OPOCHUTEIBHBIX CH-
cTeM OazupyeTcs Ha pa3paboTKe MHTETPUPOBAHHON CHUCTEMBI MHCTPYMEH-
Tapus IJIs8 YIPaBICHUS paclpe/ie/icHHeM BOAHBIX PECypCcoB C ydeToM 3¢-
(beKTI/IBHOCTI/I HCIIOJIB30BaHUA BOABI CCJILXO3MPOU3BOAUTCIIAMU. B IpaKTu-
YCCKOM ILIaHC 3a CUCT I.leHTpaJ'IPBOBaHHOﬁ CHUCTEMbI YIIPABJICHUSA BOAHBIMU
pecypcamu obecrieunBaeTcsi BbICOKas 3((GEKTUBHOCTh UX HCIIOJIb30BAHHS
IpHY peai3aliy TeKylero cueHapus. C Ipyrod CTOPOHBI, M3JI0KCHHBIH
MOXO0J MMO3BOJISIET BBIABIATH HamOojee ciadble 3BEHbS B BOJOMOJIB30BA-
HuH, T HEepeHINPOBAHO, IO KAXKIONH OPOCUTENILHON CHCTEME, H TIOBBICUTD
9 (EKTUBHOCTh HCIOIB30BAHUS BOJHBIX PECYPCOB CEIbXO3MPOM3BOIHUTE-
TISIMHL.
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V]IK 631.6(092)

MPOBEJEHUE MMPUPOJIOOXPAHHBIX MEPOIIPUATHI
TP PEKOHCTPYKIIUU MEJITUOPATUBHBIX CUCTEM

B. B. BacuibeB, KaH/I. TeXH. HaYK, JIOLEHT
H. B. BacuabeBa, KaHJ. TEXH. HayK, TOLEHT
YO «benopycckas rocyaapCTBEHHAs CETbCKOXO03SMCTBEHHAS aKaJIeMUSy,
r. l'opku, Pecriy6iinka benapyco

KiroueBble ciioBa: PEKOHCTPYKIUA, MEINOPATUBHLIC CUCTEMbI, IPUPO-
JIOOXPaHHBIC MEPOIIPHSATHS, KOHTAKTHBIE CJIOH, 3 (HEKTUBHOCTD.

AHHoTauusA. B pesynbraTe aHagu3a NpOEKTOB PEKOHCTPYKIIMHU MEIHO-
pPaTuBHBIX CHUCTEM YCTAHOBJICHBI OCHOBHBIC BHIBLI IPHUPOJOOXPAHHBIX ME-
POTIPUATHI, OKa3bIBAIOIINE BIUSHUE HAa (PPEKTUBHOCTH HCIIOJIE30BAHMS
MCJINOPATUBHBIX 3€MCIIb.

Keywords: reconstruction, drainage systems, environmental activities,
contact layers, efficiency.

Summary. An analysis of the projects of reconstruction of reclamation
systems are installed the main types of environmental measures that have an
impact on the effectiveness of reclamation land.

OO0mas 1Iomans MEIHOPHUPOBAHHBIX CEITBCKOXO3SIIICTBEHHBIX 3EMEb
B peciryOnnke coctaisieT 2,9 MitH. rekTapoB. OCHOBHAS 9acTh MEIMOPHPO-
BaHHBIX 3eMenb (62 mpoleHTa) mpuxoauTcs Ha bpectckyro, ['omensckyio
1 MuHCKyro obnmactu. B 15 paifoHax pecrmyOIMKH MeTHOPHUPOBAaHHBIE 3eM-
JU COCTaBIAIOT Oosee 50 TMPOIEHTOB IDIOMIATH CEIBCKOXO3SIHCTBEHHBIX
3eMeJb M 00eCIIeYnBaOT MPOU3BOICTBO OCHOBHOM JOIM MPOIYKIIUH pacTe-
HHUeBOJCTBa. [Inomniaas MeTMOPUPOBAaHHBIX 3€Mellb C MPUMEHEHHUEM 3aKphI-
TOTO JpeHa)ca cocTamisieT 2,2 MiH. TektapoB. Ha 1 suBapst 2019 r., cornac-
HO MaTepuajlaM MHBEHTapH3aluu TpeOyeTcss PeKOHCTPYKIHS MEINOpaTHB-
HbIX cucteM Ha Twiomand 339,1 Teic. rekrapoB. lIpenmyiecTBeHHO
9TO METHOPaTHBHBIE CUCTEMBI, TTocTpoeHHbIe B 1950-1970 rogax, koTopbie
oTpaboTaiar HOpMATHBHEIE CPOKH KCIUTYaTalH U (PU3NICCKH N3HOCHIIHCE.
Ha cenbckoxo3siCTBEHHBIX 3eMIIX MO0 76,4 ThIC. TEKTapOB PEKOH-
CTPYKIWSI MEITMOPATUBHBIX CHUCTEM HEIeIecoo0pa3Ha IO JKOJIOTHICCKHM
1 SKOHOMHUYECKHM COOOpaKCHUSAM. B CBSI3W C 3THM OHH MOIJICHKAT MEPEBO-
Iy B APYTUC BHIBI 3eMENlb C 00ECICUCHUEM IKOJIOTHYECKON Oe30MacHOCTH
OKpPYKaIOIICH Cpepl.
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B ycnoBHAX NIWTENBHOM JKCIUTyaTallMM BBIXOAAT U3 CTPOS MEJINOpa-
TUBHBIE CHUCTEMBl U HUX JJEMEHTHI: IPOUCXOASAT U3MEHEHHs MPOAOJILHOIO
U TIOTIepevHOoro npoduiell KaHajIoB 3a CUeT 3aujIeHUs, pa3MbIBa, oOpylIe-
HUS OTKOCOB U JHA KaHAJIOB, OCAJKH TPYHTa, 3apacTaHUs UX TPaBsSHOU
U IPEBECHOM PacTUTEIbHOCTBIO; 3aWJIEHHUE, 3apacTaHue, paspyLIeHHe Ape-
HaKHBIX JIMHUH, yMEHBIIEHUE UX MIyOUHBI B CBS3HM CO CpPabOTKOH Topda;
paspyllieHHe BOAOPETYIHPYIOUINX M APYTUX COOPYKEHUH, UX KperuieHHH
1 OOJIMIIOBOK, YXYIIICHHE XapaKTEPHCTHK M BBIXOA W3 CTPOS HACOCHO-
CHJIOBOTO 00OPYIOBaHUS; MEHSETCS COCTOSHHE TOBEPXHOCTH U CTPYKTYpa
[IOYBBl B PE3YJIbTATE YIJIOTHEHUS €€ CENbCKOXO3SHCTBEHHOW TEXHHUKOM.
OTO NPUBOIUT K HAPYIIEHUIO ONTUMAIIbHBIX arPOTEXHUYECKHUX CPOKOB IO-
ceBa M yOOPKH CEIbCKOXO3IHCTBEHHBIX KYJBTYP, YCIOBHH HX BBIpalInBa-
HUA U B pE3YyJIbTAaTC K 3HAYUTCIbHOMY CHUKCHUIO MTPOAYKTUBHOCTH MEJINO-
pUpPOBaHHBIX 3eMelb [1]. YuuThIBas BBIIIENIPUBENIECHHBIC NPUYHUHBI HEYO-
BJIETBOPUTEJIEHOI'O COCTOSHHSI MEIHOPHPOBAHHBIX yroauil B PecmyOnunke
benapyck 1eneHanmpaBiIeHHO OCYILECTBIAETCS PEKOHCTPYKIMS MEIHOpa-
THUBHBIX CUCTCM.

BogsneueHne 3eMenbHBIX U BOJHBIX PECYpPCOB B XO3SHCTBEHHBIH 000pOT
MOCPEICTBOM PEKOHCTPYKLIUU MEIHOPATUBHBIX CHUCTEM BEAET K yBEIHYeE-
HUIO MPOJYKINU PACTEHUEBOJCTBA U KUBOTHOBOACTBA. OJHAKO, IPU ITOM
MOTYT UMETh MECTO M HEKOTOPBIE HETATHBHBIE MOCIEACTBUSL. DTO MPOSBIS-
€Tcsl B TOM CIIy4ae, €CIIi B MEIMOPAaTUBHOM CHUCTEME, HauMHas C MPOEKTa,
HE 3aJI0)KEHBl TPUPOJOOXPAHHBIE MEPOIPUATHS KaK €€ HEOThEeMIIEMBIE
JNeMEHThl. BBINOTHEHHBI HaMH NpEeABApPUTENbHBIM aHANH3 NPUPOIO-
OXpaHHBIX MEPOIPHUATUM, INPELyCMaTpUBAEMBIX B IPOEKTaX PEKOHCTPYK-
U MEJIHMOPATUBHBIX CHCTEM, IMOCTPOCHHBIX paHEC B BOCTOYHO# YacTH
Pecny6nmku Benapych, MO3BOIII BBISIBUTE HEKOTOPHIE HAIPABIICHHUS OCY-
LIECTBJICHUS] IPUPOIOOXPAHHBIX MEPONPUATUNA. Bo-niepBBIX, 3TO 3amper Ha
pETyIUPOBAaHUE MANBIX PEK C Y3KUMH IOHMaMH I MCIIOJIb30BaHMA HX B
Ka4yeCTBE BOAOINPUEMHHUKOB, COXPAHEHHE JKUBOIHCHBIX Y4aCTKOB CPEIHHMX
pek. Bo-BTOpBIX, MpU PEKOHCTPYKIUU MPAKTUYECKU BCEX METMOPATHBHBIX
CUCTEM MpEeAyCMaTPUBAIOTCA MEpbI, MPEAYNPEKIAOIUE BO3MOXKHOE 3a-
TPA3HEHUE NOBEPXHOCTHBIX M T'PYHTOBBIX BOA. PacTBOpeHHBIE B JpeHax-
HOM CTOKE XMMMYECKHE JIEMEHTHI (HEUCIOJIb30BaHHAs PACTEHUSIMH 4acThb
ynoOpeHHid ¥ CMBITbIE TECTUIMIBI) MOTYT IIOBBICHTH KOHIEHTPAIHIO
JI0 TAKUX YPOBHEH, KOTOPBIE BHI30BYT U3MECHEHHSI BOTHON (IIOPHI U (hayHBI.

AHanu3 JaHHBIX, IPUBOJUMBIX B NPHPOJOOXPAHHBIX pasienax MpPOeK-
TOB TI0 PEKOHCTPYKIMM MEJIHOPATHBHBIX CHCTEM, IOKa3al, 4TO OOBIYHO
JPEHAKHBIA CTOK HE HECET TAKUX 3arps3HUTENCH, KOHLEHTpaIHs KOTOPBIX
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npessbiiiana Obl MpeaesbHO-I0NyCTUMble KOHLeHTpalun. Ho mHoraa Bo3-
MOJXHBI CHJIBHBIC JOXKIHU, KOTJa CyMMapHas KOHIICHTPAlUs XUMHYCCKHX
COCTUHEHUH (4aCTh CMBITHIX MECTUIMIOB U HEUCIOJIb30BAHHBIX PACTCHHUSI-
MU yJIOOpEHUiT) MOKET Ha KOPOTKOE BPEMsl MOBBICUTH WX KOHIICHTPAIIHUIO.
[To3TOMYy, B YCTHCBOM YaCTH MEIMOPATHBHBIX KAHAJIOB, SIBJISOLIUXCS BOJIO-
MPUEMHUKAMHU TTOBEPXHOCTHBIX M JAPCHAXKHBIX BOJ, TIPY BMAJICHUU UX B pe-
Ky BO MHOTHX MPOCKTaX MPEAYCMATPUBACTCS YCTPOWCTBO HAKOIHMTEIBHBIX
E€MKOCTEH pa3UYHbIX KOHCTPYKIH, KOTOpPbIC MO3BOJSIOT MUHHUMH3HPO-
BaTh 3arps3HEHHE MOBEPXHOCTHBIX BOJ. Ha caMux jke MEIMOPATHUBHBIX CH-
cTeMax Ipd O3TOM IIUPOKO MPUMEHSETCS KOMIUIEKC MEpOINpPUSTHI
[0 OpPraHM3aliu MOBEPXHOCTHOTO CTOKA.

B-TpeThux, MpakTU4eCKHd BO BCEX MPOEKTAX PEKOHCTPYKIUH MEIHOPA-
THUBHBIX CHUCTEM IMPEAYCMATPHUBAIOTCS MEPOIPUSATHUS IO JOBEICHUIO Mapa-
METPOB CYIIECTBYIONIMX KAHAJIOB JI0 MPOCKTHBIX Pa3MEPOB C KPCILICHHEM
0TKOCOB. YacTo Ha OTKOCaxX KaHaJlOB OOpa3yrOTCs MPOMOMHBI U KaBEpPHHBI,
BO3HHUKAIOIIKE B CBSI3U C BO3JCUCTBHEM MOBEPXHOCTHOI'O CTOKA U C BBIXO-
JIOM TPYHTOBBIX BOJ. IIpu 3TOM BOAa BEIHOCHT OOJIBIIIOEC KOJHYECTBO FPYH-
Ta, KOTOPBIH OCellaeT Ha JIHE KaHala, a 3aTeM IOCTyNaeT B APYroi, Ooiee
KPYIHBIA KaHaJ MU PEKy BOJOIMPUEMHHUK. BBIHOC rpyHTa COMPOBOKAACTCS
paspylIeHHeM OTKOCAa W M3MEHEHHEM ero MPOEKTHOro ovepraHus. B npu-
POJIOOXPAHHOM OTHOIIEHHH 3TO SIBJICHUE KpaiiHe HEXeTaTelbHO B CBS3H
C YBEIMYCHUEM MYTHOCTH BOJl M JIOHHBIMU OTJIOKCHUSIMH, H3MEHSIOIUMU
peKHM cToKa. B 3TOM ciydae 3umHHE pabOThl MO PEKOHCTPYKIMH H
YCTPOMCTBY KAaHAIIOB SIBISIIOTCS OOJiee MPEANOYTHUTEIbHBIMH, YeM JICTHUE,
ITOCKOJIBKY B 3TO BPeMsI OTCYTCTBYET CTOK. DPO3HOHHBIC MPOIIECCHI HA OT-
KOCax KaHAJIOB, BIMSIONIME Ha KOMIIOHCHTBI TPUPOIHOMN CPe/ibl B OCHOBHOM
JIUKBUAUPYIOTCS WHXCHEPHBIMH, a B HEKOTOPBIX CIAyYasx M JIECOYCTPOH-
TENbHBIMHA MEPaMU. ITO XapaKTepHas JJIs1 MEJIMOPATHBHOTO CTPOUTEILCTBA
0COOCHHOCTh — JIMKBUJALMS OTPHUIATENBHBIX MOCIEACTBHIA C MOMOIIBIO
TEX K€ CPEJCTB, KOTOPbIE MPUMEHSIOTCSI TIPH CTPOUTEIbCTBE MEIUOPATHB-
HBIX CHCTCM.

Ha oTkocax miotuH u 1am0 0OBanOBaHUS U3 MECKOB M CyIecel Mpouc-
XOJST MPOIECCHl HECKOJILKO MHOTO MOPSIKa. PacTUTEIbHOCTD 3/1€Ch peKas
u cnabopa3Buras. CrenuQuIHOCTH OTKOCOB JaM0 3aKI0YaeTcs B TOM,
YTO IPYHT HA UX TOBEPXHOCTH HAXOIUTCS B PE3KO KOHTPACTHBIX YCIOBHSX
YBIIQKHEHHUS. BBICTpOe cKaThiBaHHE BOIbI MPUBOJUT K Majoil riryOuHe
MpOMavMBaHUs, a TPYHTOBAsi BOJIAa BBIXOJUT B HIDKHEH yacTu oTkoca. O0-
HaKCHHBIE TIECYaHbIE OTKOCHI MBUIAT JIaXKe NPU HEOOJNBIINX CKOPOCTSIX BET-
pa. [TosToMy HX 3aKperieHne TpeaynpexIacT 3albUIeHHe BO3AYIIHON cpe-
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JIbI TOHYAWIITUMH YacTUIIaMK Tecka. CaMbIil paclipOCTPAHEHHBIN MPU 3TOM
€Hoco0 3aKperuieHus] 0TKOCOB — 3TO HOcCeB TpaB. JlepHUHa SIBISETCS JIyd-
IIMM KOHTaKTHBIM CJIOEM Ha TPaHMIIE JBYX Cpe]l — BO3AYIIHOM U TPYHTAa, I10-
CKOJIBKY B HEl pa3BHMBAIOTCS Te e MPOLEeCChl, 4To U B nouse [2]. B xauecTBe
OJTHOTO M3 BR)KHEUIINX BOJOOXPAHHBIX MEPOINPUATUH ISl IPEIOTBPALLECHHS
3arps3HEHUs], 3aCOPEHUS] U MCTOILLIECHHUSI BOJOTOKOB M BOJOEMOB IpeaycMat-
PHBAIOT BOIOOXPAHHBIE 30HBI M IIPUOPEKHBIE MOJIOCHI.

[NomoxxeHreM 0 BOJOOXPAHHBIX 30HAX HA TEPPUTOPUAX, TIPAMBIKAIOIINX
K aKBaTOPUSAM pEK, 03€p, BOJOXPAHIIHNII U JAPYTHX BOTHBIX OOBEKTOB,
YCTaHaBJIMBAETCA CHELMAJIBHBIM PEXUM XO3SHUCTBEHHON U APYroil AesiTelb-
HOCTH C IIEJTbI0 MPEJOTBPAIICHHUS 3arpsA3HCHUS, 3aWJICHUS W HCTOMICHHUS
BOJHBIX OOBEKTOB, a TAaKKE€ COXPAHEHHUS CpeNbl OOMTAaHUS >KUBOTHBIX U
pacTeHuil.

B mpenenax BomoOXpaHHOM 30HBI CO3JAIOTCSl MPUOPEIKHBIC 3alUTHBIE
TI0JIOCHI, pasMEPhbl KOTOPLIX YCTAHABJIMBAIOTCA B 3aBUCUMOCTH OT BUIA YIO-
JIUH, TPUIETaonuX K BOJHOMY OOBEKTY M KpYTH3HBI ckioHOB. Illupuna
NPUOPEKHBIX 3ALUTHBIX MI0JIOC YCTAHOBJIEHA B pa3mepe 15-25 m st myro-
BbIX yroau#, 15-30 M — must namau. [To OTKpBITHIM KaHaiaMm ¢ 00eux CTo-
POH COXpaHAIOTCSA HepaclaxaHHBIC BOJOOXpPAHHBIC MPHOPEKHBIE IOJIOCHI
mmpuHO# 1o 1 M. B npenenax mpuOpeXHBIX 3alIUTHBIX MOJIOC 3alpeIaroT-
Csl pacrmalika 3eMellb, IPUMEHEHHE YA0OPCHHH, BEIITAC H OpTraHU3alus JIeT-
HUX Jlarepeil CKoTa, pa3MeIIeHHE MaTaTOYHBIX TOPOJKOB, TBIKCHUE aBTO-
MOOWIIEN U T. [I.

Oco0oe BHUMaHUE yIENACTCS BOJOOXPAHHBIM MEPOTIPUATHSAM B ITOMMaX
MaJbIX PeK, KOTOpBIe HanOoJiee YyBCTBUTEIIFHBI K XO3SHCTBEHHON JESITEIb-
HOCTH 4enoBeka. B BEPXOBBAX TAKUX PEK OrpaHUYMUBACTCA, & B OTACIIbHBIX
Clly4asix 3amperiaeTcsi BCsakas XO3sMCTBeHHAs JesSTelIbHOCTh (MEIHOPaTHB-
HO€ CTPOUTEIBCTBO, TOPPOPa3paboTKH, pyOKH Jieca, YHHYTOKEHUE KycTap-
HUKa). 3ampeniaercss oCcyliaTh BEpXOBble 00JO0Ta IS MOCIEAYIOMETO HC-
MTOJIF30BAHMS B KQUECTBE JICCHBIX M CENbCKOXO3SHCTBEHHBIX YTOANH.

CylIecTBEHHO OTpaHUYMBACTCS DEryJUpOBaHHE pYyCeNl MallbIX peK
0e3 crienuanbHBIX COTJIacCOBaHUM W oOocHOBaHmid. [lo 3TON mpuyMHE
IIPY IPOEKTUPOBAHNHM MEJIHOPATUBHBIX CHUCTEM B 00S3aTEIBHOM IOPSIKE
JIOJDKHBI OBITH PACCMOTPEHBI BAPHAHTHI BO3MOXKHOT'O HCIIOJIB30BAHUS B Ka-
4YeCTBE BOJONPHUEMHHKA MAJIBIX PEK B €CTECTBEHHOM COCTOSIHHH.

Co3aHne OCYIIMTENBHBIX CHCTEM COMPOBOXKAAETCS WX BIHSHUEM
1 Ha IPWIETAIOMNX TEPPUTOPHUAX. B TakMX yCIOBHAX BOSMOKHO CHIDKCHHE
YpOBHEH BOIBI B KOJOALAX HACEJICHHBIX ITyHKTOB, MPHUJICTAIOMNX K 00bEK-
Ty OCYIICHUS.
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H3meHeHne BOJHOTO PEXMMa MEHSET €CTECTBEHHbBIC I'DaHUIIBI apeaoB
pacTeHui, cokpaiias MecTa UX OOWTaHWs, a TAaK)Ke CHUKAeT MPOJYKTHUB-
HOCTb SITOJJHUKOB M HEKOTOPBIX KaTEropuii JIECOB, CO3aeT OIaronpusITHHIE
YCJIOBUSL [JIs1 Pa3BUTHSI BETPOBOI 3pO3HH.

OnepaTHBHOE PETYJINPOBaHUE YPOBHEH IPYHTOBBIX BOJ IpENypekIaeT
Ype3MepHOE CHI)KCHHE UX BHE ocyliaeMoro oobekra. bonee Toro, momuep-
’KaHUE YPOBHS TPYHTOBBIX BOJ B COOTBETCTBHHU C TPEOOBaHUSMH PacTCHHN
Ha TOP(SIHBIX MOYBAX CHIDKAET WHTCHCHBHOCTh MX CPaOOTKH M oOecredn-
BaeT BO3MOKHOCTH OTIEPaTHBHOHM OOpHOBI C MOXapamu Ha TopdsHHKax. B
Ka4ecTBE MPOTHBOIIOKAPHBIX MEPONPHUATHI Ha TOP(AHUKAX MpPEeaycMaTpH-
BAlOT YCTPOMCTBO NPOTHBONOXKApHBIX BONOEMOB. I MpenoTBpalleHUs
HEJIOMyCTHUMOTO TOHMKEHHSI YPOBHSI TPYHTOBBIX BOJ Ha MPWJIETAIOIINX K
OCyIIaeMOMY MacCHUBY TEpPPUTOPHUSX IPOEKTHPYIOT  OCYIIUTEIBHO-
YBJIAXKXHUTCIBHBIC CUCTEMBI.

BakHBIM BOZOOXpaHHBIM MEPONPHATHEM SIBISIETCS CO37aHUe BOJ0000-
POTHBIX OCYHIUTCIbHO-YBJIAXKHUTCIIBHBIX CUCTEM, B KOTOPbIX aKKYMYJIUPY-
€MbIl IOBEPXHOCTHBIA U JAPEHAXKHBIA CTOK IOBTOPHO MCIOJb3yETCs
JUISl YBIQXKHEHUS MEIUMOpUPYEMBIX 3eMenb. lIoBTOpHOE uCHOIb30BaHUE
BOJIBI MOBBIIIAET 3((HEKTHBHOCTh HMCIOJB30BAHUS MHUHEPAIbHBIX yHoOpe-
HUH W NpeoTBpallaeT 3arpsi3HEHHE BOJHBIX HCTOYHUKOB OHOTEHHBIMHU
BEIIECTBAMH, SIIOXMMHUKATAMH U IPYTUMU 3arpsS3HATEISIMHU.

Jliist mpenoTBpanieHnsl HAKOTJICHHS B TI0YBE BPEIHBIX BELIECTB, MpPEay-
cMmarpuBaercsi IpoOHOe BHECCHHE YHOOPEHHHM B BETETALMOHHBIA MEpHOJ,
OTKa3 OT BHECEHMs YIOOPEHHWH IO CHEKHOMY IIOKPOBY, OTpaHHYCHHE
JI0 MUHIMYMa TPUMEHEHUS a30THBIX yJI0OpeHUil oceHpio. PexoMenmyercs
CTporoe CoONIo/IeHne BceX TPEeOOBAHMI TEXHOJIOTHH BO3JCIBIBAHUS CEJlb-
CKOXO3SIICTBEHHBIX KYJIbTYp, & TAK)KE XpaHEHUS U TPAHCTIOPTUPOBKHU YA00-
PeHHUiA, SITOXMMHUKATOB U TOPIOYE-CMAa304YHBIX MAaTEPUAIIOB.

KOHTaKTHBIMH CIOSIMU MEXIY Pa3UYHBIMH CPEIAMH TIPH PEKOHCTPYK-
LM MEJMOPATHUBHBIX CHCTEM MOXHO CUHTATh CICIYIOIINE TPAHIMYHbIE TEp-
PUTOPHH: MEXAY JIECOM M IIOJIeM, TJe MPOSBISETC «dP(MEKT OIYIIKN»;
OCYIICHHBIM 0OOJIOTOM M NPHJIETAIONIMMHU K HEMY CEIbCKOXO03IHCTBEHHBIMU
YTOIbsIMH; TIOJIEM M IPUPEYHOH JIECOKYCTapHUKOBOH PacTHTEIHLHOCTHIO
B IIpeJieslaX PeKOHCTPYHPYEMOH MENINOPATUBHOM CHCTEMBI; MOJOCHI BIOJIb
JIOPOT WJIM TPYOONpPOBOJOB OOJBLIOTO AMAMETpPa, HPOJO0XKEHHBIX MO II0-
BEPXHOCTH; MEXIy OeperoM M MpuOPEKHOH 30HOW, a TaKKe METKOBOIHOMN
TEPPUTOPHEH BOJOXPaHMWININA MM Mpyna. KoMIIEeKCHBIM MPHUPOI0OXpaH-
HBIM MEPOIPUSITHEM Ha KOHTAKTHBIX CJIOSIX MOXHO CUHTAaTh ITOCAIKY JIECO-
noioc. OHH, K TOMY XK€ SBISIFOTCS M BEPTUKAIBHBIMH I'DAaHHIAMU CpEZ.
OT0 006CTOATENHCTBO MMEET OUYCHH CYIIECTBEHHOE 3HAUCHUE IS OXPaHBI
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MPUPOTHBIX KOMIIOHEHTOB Ha MEIMOPUPOBAHHBIX 3eMisix. Kpome Toro,
JIECHBIC TIOCA/IKM TPHUIAIOT aHTPOIOTEHHBIM JaHMmadTaM pazHooOpasue
U MPUBIICKATEIBHOCTS [3, 4].

Pe3romMupys BBIIIEU3I0KEHHOE, MOXKHO OTMETHUTb, YTO IMOCKOJBKY JKO-
JIOTHUECKOE COBEPUICHCTBOBAHUE IPHU PEKOHCTPYKLUUU METHOPATHBHBIX
CHCTEM BO3MOYKHO Pa3IMYHBIMHM CPEJICTBAMH (TEXHHMYECKUMH, arpOTEXHH-
YECKHMHU, JIECOTEXHUIECKUMHU), TO, MPEXK/E BCEro OHU JOJKHBI MUHUMU3H-
pOBaTh BO3MOXKHBIE OTPHIATEIIHHBIEC MOCIEACTBHS HA KOHTAaKTax cpen [5].
CrenyeT Takke OTMETHTbH, YTO XO3SHCTBCHHAs 3HAYMMOCTh M Malas H3-
MCHYMBOCTh MEIIMOPATHBHOW arpodKOCHUCTEMbI CYIIECTBEHHO 3aBHUCAT
ot kodddunuenTa 3emensHoro ucrons3oBanusi (K3U). Ilpu yBenmuennn
OTUY)XIaeMoH Iuromany (oA KaHalaMH, JOPOTaMH, JIECOIOIOCaMH, MPH-
POZOOXPaHHBIMH COOPY)KCHHSMH) COKpAIaeTCsl TEPPUTOPHS, 3aHATas
CeJIbCKOXO3SICTBEHHBIMU KYJIBTYpaMU H, CII€I0BaTEIbHO, YMEHBIIAETCS
K3H u BeIx0x BasoBo# npoaykiun. OcoOEHHO 3TO 3aMETHO ITPU yMEHbIIIe-
nun K31 o 0,8. Bor mouemy mpu peKOHCTPYKIIUM MEIHOPATUBHBIX CH-
CTeM MpaKTU4eCKH BCeraa CTaBUTCSH 3anada o moBelmeHnn K3U. OmgHaxo
3ameueHo, yeM Boiie K3U, Tem MeHee yCTOWYMBOM CTAHOBUTCS arpoOdKOCH-
cTeMa B MPUPOTOOXPAHHOM OTHOIIEHHH. B 3TOM ciyuae HeoOxoauma 1o-
MIOJTHUTENbHAS JHEPTus Ul TOAAepKaHMs ee ycToitumBoctu. Hamboree
SHEPrOEMKOW M HEYCTOHYHMBOHM OyIeT Ta arpocucTeMa, B KOTOPOH OTCYT-
CTBYIOT IIPUPOJNOOXpaHHble Mepomnpusitus. Y, HaobopoT, mpHCyTCTBHE
nx cOeperaer 3aTparhl YEJOBEUECKOW 3HEPIUH, HPENyNpexIacT yIepOb!
1 B KOHEYHOM CUETE TTOBBIIIAET YCTOHIYMBOCTD CHCTEMBI.
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MOJIEJIJMPOBAHUE YPOXKAMHOCTH O3UMOM PIKH
HA IPUMEPE BAPAHOBUYCKOI'O PAHOHA

A. A. Boaxuek, 1-p reorp. Hayk, npodeccop
10. II. I'opoaHIOK, IIpernojaBaTeb-CTaxep
YO «bpectckuii rocynapcTBEHHBIH TEXHUIECKUN YHUBEPCUTETY,
r. Bpect, Peciybmmka benapych

KiiroueBble cJjioBa: 03UMBIE 3E€pHOBBIE, YPOXKAHOCTh, TeMIlepaTypa
BO3AyXa, OCaJIK1, TEMIICpaTypa Mo4Bbl, ©I3AMCHCHUC KJIIMMATa.

AnHoTauus. JletaqpbHO MpoaHATWM3UpPOBaHA IUHAMHKA YPOXKANHOCTH
031MO# pku bapaHOBHYCKOTO palioHa M yCTAHOBIICHBI OCHOBHBIE (haKTOPBI,
OIpeeIIAI0IINE YPOKANHOCTD.

Keywords: winter grains, yield, air temperature, precipitation, soil tem-
perature, climate change.

Summary. The dynamics of winter crop yields in Baranovichi district
were analyzed in detail and the main factors determining the yield were
established.

Beenenne. KpynnomaciraOHble MeTHOpPAIUH, TPOBEICHHBIEC BO BTOPOH
MOJIOBUHE MPOILIOro CTOJNIETHS, ONPEAEIUIN OJHUM U3 HAMpaBIeHUN pas-
BUTHS DKOHOMHKH — CEIIbCKOE XO3SHCTBO Kak bpectckoii o6macTw,
Tak U bapaHoBuuckoro paiiona. OmHON W3 KITIOUEBBIX KyJIbTYp paiioHa sB-
nseTca 03uMas poxb. KilmMmaTndeckne yclaoBHS OKa3bIBAlOT 3HAYUTENIBHOE
BIMSHHAE HAa YpPOKAlHOCTh CEIbCKOXO3AWCTBEHHBIX KYJIBTYp, YTO BHOCHT
HEOIPEEIICHHOCTh B INIAHUPOBAHNE YKOHOMUYECKOTO Pa3BUTHs PalioHa.

B Hacrosimmee BpeMsi HCCIIEIOBaHUSM KIMMAaTOOOYCIIOBIEHHOH HM3MEH-
YUBOCTH YPOXKaWHOCTH O3MMBIX KYJBTYp TIOCBSIIEHO MHOTO pabor,
TeM He MEHee, IIOCTaBJIEHHAas 3a/ladya pellieHa JaJIeKO He TMOJHOCTBI0 H3-3a
CJIO)KHOCTH MeXaHM3MOB (popmupoBanus ypoxast [1].

Ilenpto HacTosmed pabOTHI SABISIETCS MOJCIUPOBAHHE YPOXKAWHOCTH
CeJIbCKOXO3SMCTBEHHBIX KYJIbTYp Ha NPUMEPE YPOKAWHOCTH O3UMOM DPiKU
bapanoBuuckoro paiioHa B 3aBHCHMOCTH OT ILIOJOPOIUS IOYB, YPOBHS
arpOTEXHUKHU, COpPTa KyJbTyp, aHTPOIIOTEHHON HArpy3KH, a TakXe IOro-
HBIX yCIIOBHH.

Hcxonnbie 1anHbIe H MeTOABI HccjiefoBaHus. OCHOBY HCCIEeOBaHUI
COCTaBMJIM MHOTOJIETHHE Psiibl HAONIOAEHUH 3a YpOXXKaHOCTBIO O3MMOM
pxu ¢ 1954 mo 2021 rr. Hcmoms3oBaHBl JaHHBIE MHHHUCTEPCTBA
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CTaTUCTHKU W aHanu3a PecrmyOmuku bemapychk 00 ypoalHOCTH KyJIBTYp
n MaTepuanbl PecnyOiaMKaHCKOTO THAPOMETEOLEHTpa O KIMMaTHYECKUX
XapakTepucTukax 1no bapaHoBuuckomy paidiony. Jas  omnucaHus
MHOTOJIETHUX KOJICOAHMH YpPOXKaHHOCTH HCIIOJIb30BaHbl CTaTHCTHYECKHE
METO/IbI, OITMCAHHEIC B [2].

MeToarKka MOJAEIMPOBAHUS  YPOXKAMHOCTU  CEIIbCKOXO3SHCTBEHHBIX
KyJIBTYp MoJpoOHO onucana B pabore [3], HIKE OCTaHOBUMCS Ha €€ ajro-
puTM™E.

BereranuoHHblil nepuos Uisi 03UMOM PKM B pacderax NPUHSAT: CEH-
TA0Pb — JeKaOph NMPEIBILYIIEro T0/1a U STHBaph — HIOJb TEKYILETO.

DaKTOpsl, BIMUSIOMNE HA YPOXKAWHOCTD, MOJKHO YCIOBHO Pa3JeiHTh HA
JIBE TPYMNIBI: K TIEPBOIl IpyMIie OTHOCATCS IUIOJIOPOANE TI0YB, YPOBEHb ar-
POTEXHUKHU, COPTA KYJIbTYp, AaHTPOIIOT€HHBIE HATPY3KH H T. J.; KO BTOPOH —
KJIMMaTH4eCKHe YCIoBus. Toraa ypoxaiHOCTh MOXKHO NPEICTaBUTh KaK:

V(1) =V, ()£ AV (M), 1)

rae V() — ypoxxailHOCTb B pacueTHBII KalleHIapHbI rof, 1/Ta;

V(t) — boHOBas yporxallHOCTB B TOM XK€ FOJY;

+AY — oTkI0HEHHE (HAKTUIECKOW YPOXKaHHOCTH OT ()OHOBOH, 1y/Ta.

BnusHue TexHOmMormueckux (hakTopoB, TAKMX KaK INIOAOPOAUE MOUB,
YPOBEHb arpoTeXHHWKH, COpPTa KYIbTYp, aHTPOIOTCHHBIE HArpy3KH
C IOCTaTOYHON ISt MPAKTUKH TOYHOCTHIO MOXKHO OIHCAaTh MHOTOWICHOM
BTOpPOH CTENEeHHW, a pa3HOCTh MEKAY (aKTHIECKOH YpOKaHHOCTBHIO
1 (OHOBOH COCTAaBUT OTKIOHEHUS, KOTOpPBIE OIPEAENISIOTCA, B OCHOBHOM,
MOTOJHBIMU YCJIOBUAMM. J[MHaMHMKa MOTOAHOM COCTaBISIOUIEH ypoykaiHO-
cti =AY () MoxeT ObITh peICTaBICHA B BUAC aAJUTHBHON (DYHKIIHH.

AY(t) = u(t) = n(t), 0]

rae U(t) — merepMuHEpOBaHHAS )YHKIIHS;

N(t) — coy4aitnas coctaBisFOLIAs.

CrnydaiiHasi COCTaBIISIIONIASl YPOKAMHOCTH OMpeNessieTcsl BEpOsSTHOCT-
HBIMU METOJIAMH, T. €.

1(Py) =t(®,, -C, +1), 3)

rIe 1 — CpeJHee 3HaUYCHHE CIy4YaifHOM COCTaBIAIOIEH yPOXKaHHOCTH, L/Ta;

@, —uncna Pocrepa pacyeTHOH 0O€CTIEUEHHOCTH;
%

Cy — k03¢ dUIMEeHT BapHaLlUH.

61



AHanmu3 B3aMMOCBS3M YPOXKAWMHOCTH M KJIMMATHYECKUX IApPaMETPOB
mpoBoaWwICA B JBa dTana. Ha mepBoM 3Tame HaXOQWINCh OTKJIOHEHUS
(axkTnyeckoll ypokaiiHoctn oT ¢QoHoBoil. Ha Bropom — aHamm3
MOJy4EHHBIX BPEMEHHBIX PAJOB U arpOKIMMaTHYECKUX MOKa3aTeNel.

OcHoBHEBIE pe3yJbTaThl U UX o0cyxaenne. Ha puc. 1 mpeacrasiena
JUHAMUKa cpeiHell yposkaltHOCTH 03uMOM pxku 1o bapaHoBuduckoMy paiio-
Hy 3a niepuof ¢ 1954 nmo 2020 rr. CpenHsis ypoxaHHOCTb O3UMOM pXKuU co-
craBmia 21,4 w/ra. B ypokalfHOCTH 03MMON PXKH SBHO TIPOCIIEKHBACTCS
TpeHa. i ucciaenyemMoro pailoHa BbISBJIEHA YCTOMYMBAsI TEHAEHUUS BO3-
pactanust ypoxxaiHoctu 10 1990 r., 4TO onpeesieHo Nepexo oM CEIbCKOTo
XO341CTBA HA MHTEHCHBHBIH ITyTh Pa3BUTHUS, COBEPIICHCTBOBAHUEM TEXHO-
JIOTHH, IOCEBHOTO Matepuana u yaoopenuii. B 90-e roasl Bo Beex paiioHax
HAYMHACTCS MMOCTENEHHBIN CIajl YPOXKaiHOCTH, CBS3aHHbIH C OOLIMM IMaje-
HHEM SKOHOMHKHU B CTpaHe, a TakkKe Jerpagalys MeIHOPaTHBHBIX CHUCTEM
U MEJTHOPUPOBAHHBIX 3€MeJb, YBEIMUYCHHE CIydaeB SKCTPEMANbHBIX KIIH-
MaTH4eCKUX (akTOpOB BO BpeMsi HHTCHCHBHOW BereTaluu u apyrue. [locne
cTaOMNM3aluy 3KOHOMHMKHM HaOJIOJAeTCsS POCT YPOXKAWHOCTH, KOTOPBIH
OTpeneNnseTcss HOBBIMH COPTaMH, TEXHOJOTHSIMH, yAoOpeHHsMH. B Toxe
BpPEMsI COBPEMEHHBIX CEIbCKOXO3AUCTBEHHbIE KYJIBTYpPBI, IPH BEICOKOH IMO-
TEHIMAIBHOHN YPOXKaifHOCTH SBIISIOTCS OoJiee YyBCTBHTENILHBIMU K KoJieOa-
HUSIM NIOTOJBL.

u/ra

y = 0,0003x? - 0,0423x2 + 1,86
2

g Toxer

Puc. 1. Jlunamuka cpeqHeil ypoxkaifHOCTH 03UMOH piku 1o bapaHoBHYCKOMY paiioHy
3a nepuon ¢ 1954-2021 rr.

VYpaBHenue TpeHaa (GakTHUECKOH ypokaiiHOCTH 03MMOW pxku bapano-
BUYCKOTO palioHa UMEET BUJ!

V,(t) = 0,0003-t2- 0,042t +1,862, (R = 0,81).
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OtkiioHeHMsT (PAKTHYECKOH YPOXKaHHOCTH OT JIMHUM TPEHJA HPEICTaB-
JICHBI Ha pHUC. 2.

wra

Tomer

Puc. 2. OTkinoHeHne QakTHIECKOI ypoxkaitHOCTH OT (JOHOBOIT 03UMOI
pxu B bapanoBuuckoM paitoHe

BpemenHble  psnpl  OTKIOHEHMET  (DaKTHYECKOHW  ypoXKalHOCTH
oT GOHOBOH  TOAYMHSIOTCS  HOPMAJbHOMY 3aKOHY  PAacHpeeNCHHs
BEPOSITHOCTEH, YTO HAMVIAHO BHUIHO W3 TPEICTABICHHOH IHarpaMMbl
(puc. 3), a TakKe TTOATBEPXKICHO CIICIHATLHBIM aHATH3aM [2].

24

2z

20

14

12

Hacrora

10

-15 =10 -5 o S 10 15 20 25
Knacced, Lyra

Puc. 3. 'ucrorpamma pacrpeencHust OTKIOHEHHS (HaKTHUECKON
ypokaifHOCTH OT ()OHOBOM 03MMOIi Pk B BapaHOBHUCKOM paiioHe

[IpoBeneHHBI perpecCHOHHBIA aHalU3 TO3BOJWI OMHCATh MOTOJHYIO
COCTAaBIISIIONLYIO YPOKAHHOCTH O3UMOM PXKU MOJIMHOMOM MIEPBON CTEIEHHU:

u=0,088-AP, +0,051-AT , +4,427-AT . —4,071-AT . +0,542-AT
2 Bl B m it

2 2 1’
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rne AT, — OTKJIOHEHHWE MECSYHOM TeMIeparypbl BO3ayXa OT HOPMBI
pacyeTHOTO MecsIIa;

AT, AP — TO e COOTBETCTBEHHO TEMIIEpaTypa IOYBBI U aTMOchepHbIe

ocankd. MIHAEKCH TIpU MEPEMEHHBIX COOTBETCTBYIOT MOPSIAKO-
BoMy HoMepy Mecsina. KoadduiuenT MHOXKeCTBEHHOI Koppe-
jsuu R = 0,95.

HHuTepecHo mpocneauTs U3MEHEHUE NMOTOJHBIX ycJIOBHH. bmarompusr-
HBIM TI0 YPO>KaiHOCTH r'oJ] 32 MCCIIEAYEMBIH NIepHO/ HAaOIIOACHUS SIBIISIETCS
2013-2014 rr. B 3umHMi nepro] BHINANO JOCTaTOYHOE KOJIMYECTBO OCall-
KOB, a TaKXe TemIlepaTypa IOYBBl M BO3JyXa Oblia OJIarONMpHUATHOM ISt
XOpOoIIeH YpoKalHOCTH B 3TOM rofy. TakuM oOpa3oM, HCIONB3ysS ypaBHE-
Hue (1) 1 mory4eHHbIe 3aBUCUMOCTH CMOJISIMPOBaHA YPOKAaHHOCTD 03UMOM
poku o bapaHoBuuckomy paiiony (puc. 4).

u/ra

e DaKTUYECKAA e P3CcCYUTAHHAA rO,CI,bI

Puc. 4. ®akTuyeckas M pacCYMTaHHAS YPOKAHMHOCTHA O3UMOM PIKH
o bapaHoBuuckoMy paitoHy

IIpoBepka npennoKeHHOW METOUKH Ha pealbHOM MaTepHale Iokas3aja
XOpOILIYI0 CXOIUMOCTh (DAaKTHYECKOM M PpAcCYMTAaHHOW YpOXKAaWHOCTH,
YTO MOXXHO YBWJIETh M3 TaOMUUBL. TakuM 00pa3oM, MOKHO KOHCTaTHUPO-
BaTh, YTO MOJIy4E€HHass MOJENb aJeKBaTHO OTPaXKaeT pPEallbHYI0 KapTUHY
yposkaifHocTH 03uMOi1 p>ku B bapaHoBHYCcKOM palioHe.

Omudxu pacyera ypo:kaiiHoCTH 03UMOii p:xu 1o BapanoBuuckomy paiiony

o -
- (faﬂﬁﬁggzgﬁ;;ggﬁggggu Komuyectso ser, % Hapacraromuit uror, %

0-5 75 75

5-10 2,5 10,0

10-15 32,5 42,5

15-20 225 65,0

20-35 30,0 95,0

35-55 5,0 100
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BoiBoabl. [IpoBeneH aeTanbHbIA aHATW3 TUHAMUKHA YPOXKAWHOCTH O3U-
MO P>KH, YTO MMO3BOJIUIIO YCTAHOBUTH OCHOBHBIC (DaKTOPBI, ONIPEICIIAIOIIIE
ypoxkatHOCTh. [IpoBeleHHBIM KOPPESIMOHHBIM aHAIU30M BBISIBICHO BJIH-
SIHHUE OTHEIbHBIX MECSIEB TeMIepaTypbl BO3[yXa, IOYBBI U OCAIKOB
Ha ypOKaHOCTh O3MMOW pPXU B bapaHOBHYCKOM paiioHE, YCTaHOBJIEHBI
3aKOHOMEPHOCTH M MO, Takum 00pa3oM, OCHOBHEIC Pe3yNbTaThl pado-
TBl MOHO CBECTHM K crheayromemy. Ha ypoxailHOCTh 03UMOH piKw,
HanOOIbIIee BIUSHUE OKA3BIBAIOT XOJIOJHBIE MECSIBI, KOTJa OMpPEIeIIsIoT-
csl YCTIOBHS TIEPE3WMMOBKH. B Oojee Termoe BpeMs MPOUCXOTUT 00pa3oBa-
HHUE TeHePATUBHBIX OPTAaHOB H ONPEACISIECTCS IOJHAS CIIEIOCTh KYJIbTYpPHI.

Pa3zpaboTtana meronuka MPOTHO3HPOBAHUS YPOXKAaWHOCTH O3UMOU PIKH
BapanoBuuckoro paiioHa ¢ 3a0JaroBpeMeHHOCTRIO B | T0JI, KOTOpast O3BO-
JIAJ1a HOJ'I}/‘II/ITI) yZlOBHeTBOpI/ITeJ'H)HI)IC peSyJ'H)TaTLI HpI/I HpOFHO3I/IpOBaHI/II/I
YpOKaHOCTH.
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VJIK 627.532

OIEHKA BJIMSIHUSA JTOTOJHUTEJIBLHBIX MEPOITPUATHAN
IO YCKOPEHHIO CTOKA BOJIbI C OCYIIAEMBIX
TEPPUTOPUU

A. A. Boxuek, 1-p reorp. HayK, npoeccop
B. B. Bopymiko, uccnenoBareib B 00JIaCTH TEXHUYECKUX HAYK
YO «bpectckuii rocyiapcTBEHHBIN TEXHUYECKUN YHUBEPCUTETY,
r. Bpect, Pectiybmmka benapyce

KunroueBble cj10Ba: oCyIIeHIE, MOJIENb, AaTMOC(EPHBIN CTOK, JIECOTIOTIOCA.

AHHOTAIMSI: MCIIONB30BAHNE OTKPBITHIX BOJOEMOB M PAcTEHUI THTpo-
(¢UTOB HapsiLy ¢ TPAOUIMOHHBIMHA METOIAMH OCYIIEHHUS CIOCOOCTBYeT 0o-
nee ObIcTpOMY cOpOCy BOJIBI C OCYIIAaeMbIX. B paboTe mpeanpuHsITa NONbIT-
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Ka OLCHUTH BJIHUAHHE JICCOIIOJIOC HA BCIIMYUHY aTMOC(l)epHOFO CTOKa C MO-
JACJIBbHOI'O I10JIA.
Key words: drainage, model, atmospheric runoff, forest belt.
Summary: the use of open reservoirs and hygrophyte plants, along with
traditional methods of drainage, contributes to a more rapid discharge of
water from drained areas. An attempt was made to assess the impact of for-
est belts on the amount of atmospheric runoff from a model field.

B Hacrosmiee BpeMsl OCHOBHBIM METOIOM OOECIICUEHHSI ONTHMAIBHOTO
BOJIHO-BO3AYIITHOTO PEKMMa TI0YB SIBIIETCS COPOC M30BITOUHBIX BIaro3ama-
COB C ITOMOIIBIO PETYJISIPHON OCYIIUTEIEHON CETH.

AJbTEpHATHBHBIM METOJIOM YyJaJICHHS HM30BITOYHOHW BIATH SIBISETCS
BO3MOXKHOCTbB UCIIOJIb30BaHMs aTMOc(hepHOro ctoka. OHUM U3 IOCTOUHCTB
9TOTO CTOKa SBJSIETCS y4yacTHUE HWCHapuBILeiics Bnard B (GpOpMHUpPOBaHHU
MECTHBIX OCaJIKOB, a TaKXX€ OCaJKOB Ha COIpPEAEIBHBIX TEPPUTOPHUSX.
Tak ko0 90 % ocankoB, BeIagatonux Ha Tepputopuu bemnopycckoro Ilo-
JIeChsl — 9TO BJIara, UCMapUBILAsCS C MOBEPXHOCTH ATIAHTUYECKOTO OKeaHa,
a 10 % ocaakoB MPOUCXOAMT M3 MECTHOrO ucmapeHus. Vcmons3ys BO3-
MOXHOCTH aTMOC(EPHOTO CTOKA, MOXXHO YBEJIIMYUTH JIOTI0 MECTHOTO HMCIIa-
PEHUSI ¥ YBEIMYHUTH KOJMYECTBO OCAIKOB, BBIMAIAIONINX HA TEPPUTOPHH
Benopycckoro IMoneces [1]. YBennuenue ucnapenus: Ha Tepputopuu bena-
pycH OaronpHsTHO TOBJIMSET U HA coceqHee IIoBoIKbe, Kyna Takxke Ie-
peHOCHTCS McTIapUBIIasics Biara.

Just yennenus 3¢Qexra ncrnapeHus BiIard UCIOIb3YIOT OTKPBITHIE BO-
JI0EMBI. DTO OOYCIIOBICHO TEM, YTO MaKCHMaJlbHas BEJIMYMHA HCIIAPECHUS
IIPOUCXOAUT C TIOBEPXHOCTU BOJBI. YuuteiBas Ppa3IM4HO€ KOJIMYCCTBO
0CaJIKOB 1 MHTCHCUBHOCTDH HUCIIAPCHHA B pa3JIMUYHbBIC MECALBI roga, MaKCHU-
MaJbHBIE pa3Mephl BOJ0EMA TIyOHHOM 2 M [T aKKyMYJINPOBaHHs cOpachl-
BaeMoOM BOJABI MOTYT JIOCTUTaTh IjIowWagud 1o 7,5 KM [ccbuika Ha Baky].
B cBs3u ¢ TeM, 4TO pasMephl JOCTaTOYHO BEJIMKU JJIsI OJHOIO BOJOEMA,
MO3TOMY, U AOCTIDKEHHS HYXKHOTO 3(dexTa HeoOXoamMa ceTb Ooiee
MEJIKUX TI0 IUIOIIAIH BOJXOEMOB.

Taroke ncrmapeHue Biaru HAET MOCPEICTBOM IIpoIiecca TPaHCIUPAIUN
IpeBeCHBIMU pacTeHMsIMA. OOBIYHO UIs OONBIIMHCTBA PACTCHUH HWHTECH-
CHUBHOCTb TpaHCIHUpaLUuu B cpenHeM cocraBiseT 15-250 r Ha 1 M’ THEM 1
1-20r Ha 1 M HOubto [3]. C 9TOM LENBIO CO3IAIOTCS JIECOMONOCH B0
MEJIMOPaTHBHBIX KaHAJIOB M I'PaHUI] MOJIEH.

Ha ckopocts TpaHcnupanuu BIMSIOT (aKTOPhl OKPY)KalOIIEH cpensl,
Takue Kak TeMIeparypa, ¢ MOBBIIIEHUEM KOTOPOI yBEeIMYMBAETCs HcHape-
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HHUE BOIBI, BETEP M OTHOCHTENbHAS BIAXHOCTH. [In MOBBIICHNH TemIiepa-
Typbl OTHOCHUTEJIbHAs BIJIAYKHOCTb YMEHBIIAETCS, YTO YCKOPSIET MpPOLECC
CYMMAapHOTO UCIapeHusl.

Jns moazepxKaHus ONTUMAIbHOTO BOAHO-BO3AYILIHOTO PEXUMa OCYILae-
MBIX TEPPUTOPHI MOXKHO HCIOJIb30BaTh KOMOMHHPOBAHHBIC METOMABL Tak,
yBEIWYEHHE UCTIApEHUs C BOJAOEMOB BO3MOXKHO C MPUMEHEHHUEM PACTCHHUH
TUrpo(UTOB, BEICAXKECHHBIX BIOJIb KaHAJIOB U BOKPYT BOA0EMOB. K Takum BU-
JlaM, TIPOM3PACTAIONM Ha TeppuTopui bemapycu, OTHOCSTCS: TOMONb THpa-
MHUJAITBHBINA, O YepenrvaTsii, KIEH Oelblil, KIE€H ocTpoanucTHBIH. CoriacHo
HCCTIEIOBAaHMAM, THEBHOM pacXoa BOIBI Ha TPAHCIHPAIMIO M3 pacdyera Ha
OJIHO JIEPEBO CIEIYIOLIMIA: TOIOJIb NUpaMUIaIbHbIN — oT 1045,0 1o 2832,5 kr
BOJIbI, KIEH cepeOpucThiii — oT 462,0 no 834,9 xr [4]. Cpeanue 3Ha4YeHHs 11O
MOKa3aHUAM CYTOYHOTO pacxoja BOJbI Ha TPAaHCIHUPALUIO 3aHUMAIOT KIEH
Oenbli, KIEH OCTPONIMCTHBIM, Ny0 depelnyarsiif, ny0 depenutyaThbii, Oepésa
noBuUcIast, psOMHa MPOMEXYTOUHAsl, OarpsSHUK KaHAJCKUH, OpeX TPelKH,
BA3 IEPUCTOBETBUCTHINM KaTaH KOHCKUH (0T 126,0 mo 518,0 kr).

PaccmoTpum moaenbHoe mosie pasmepoM 20 ra ¢ ApeBECHBIMH HacaxkK-
JEHUSMH TOMOJSI IMHPaMHJIANBHOTO, KOTOPBIE MOTYT OOECIEeYHTh PacXoj
BOJIBI TIOCPEJCTBOM TpaHCHHpanuu ogHuM aepesom 1o 0,066 i/c. Ecmu ne-
PEBBS pa3MEMIAIOTCS 0 MIEPUMETPY TIOJISI C HHTEPBAIIOM 5 METPOB, KOJIHYE-
CTBO JIepeBbEB COCTAaBUT 358. MaKkcHMaNbHEIN CTOK, KOTOPHIH MOXKET o0ec-
[IEYUTH TAaKO€ HacakIeHue cOCTaBUT 23,47 i/c WM I IUIOMIAAU LIEJIOTO
moxst 1,17 n/(c ra). [TomydeHHOE 3HAUCHHE COTIOCTABIMO C BEIMYMHOM Jape-
Ha)KHOTO CTOKa, KOTOPBIA JUIs yCJIoBHiA bemopycckoro aist TOpQsHBIX MOYB
coctasisieT okoJio 0,9 n/(c ra) [5], uTto ma€T BecoMoe yBETUYEHHE CTOKA C
TOJISI.

JlepeBbsi, BRICAKEHHBIE TAKMM 00pa30M Takke 00pa3yIoT 3alUTHYIO Jie-
COTIOJIOCY, WCIIONB30BAHME KOTOPOH TaKKe CIOCOOCTBYET NPEOIOICHUIO
HETaTUBHOTO BIIMSHHS CYXOBEEB Ha IMPOHM3PACTAHHE CEIHCKOXO3SHCTBEH-
HBIX KyJIBTYp, NPUBOJAUT K YIYYIIEHHIO BOJHOTO pPEXHMa IMOYBBI MYyTEM
3aJiepKaHus CHETa W JUIA MPEJOTBPALICHUS PO3UH MOYB U POCTAa OBPAroB
UT. A

B Toxe Bpemst 00ycTpOMCTBO JIECOIMOIOCH MOXKET IPHUBECTH K YMEHb-
LIEHUIO CKOPOCTH BETPa, KOTOPoe MOXKeT focturath S0 % oT cpeanero 3Ha-
yeHus ckopoctH. Ilpu cpeaneit ckopoctu Betpa Ha benopycckom Ilonecse
3,68 m/c [6], HOBOe 3HaUeHHE C YYETOM JIECOMOJOCH cOCTaBUT 2,32 m/cC.
Cornacao Qopmyne (1) [7], u3-3a U3MEHEHHS CKOPOCTH BeTpa BEJMYHHA
ucnapeHus ymenniuures B 1,57 pas.

E= 0,14(1 + 0,72U2)(eo - ez), (1)
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rze U, — CKOpPOCTh BETPa Ha BHICOTE 2 M HaJl IOBEPXHOCTHIO BOJIBI;
E — croii ucmapusieiicst BOAbI, MM/CYT.;
€ U €, — JaBJICHHE HACBIIEHHOIO BOJSHOIO Mapa U MapluaabHOE JaB-
JIeHHe BOJSHOro mapa, rlla.

Takoe sBnNeHHME BBI3OBET YMEHBIIEHHE IOBEPXHOCTHOTO  CTOKa
Ha 0,14 n/(c ra). HecmoTpst Ha ymeHbLIEHHE CKOPOCTH BETpPa, BHI3BAHHOI'O
CO3JIaHUEM JIECOIIOJIOCH BOKPYT IOJISl, HTOTOBBIH CTOK OyJIeT COCTaBiATh
BemunHy okouo 1,03 1/(c ra).

TakuM 00pa3zoM B HacTosIIEe BPEMs HEOOXOANMO UCIIONB30BATh TPAIH-
IIMOHHBIE METO/BI H, IT0 BO3MOXKHOCTH, BHEAPSATH METOABI OCYIICHHS Yepe3
atMocepHblii  cToK. COBMECTHOE HCIIOIB30BAHUE JPEHAKHBIX CHCTEM
U pacTeHHUH TUTPO(UTOB cHOcoOCTByeT Oojiee OBICTpOMY cOpOCY BOJIBI
C IOJISl BECHOM, BCJIEACTBUE 4YEro Io4Ba ObICTpee MporpeBaercsi 3a CYET
MeHbIIeH TemI0EMKOCTH BO3/yXa, 3allOJIHSIOMIErO MOPhl MOYBHI, IO CPaB-
HEHHUIO ¢ yuleaue Bonoil. PaHHuii porpes o4YBbl O3BOJIUT IPOU3BOAUTH
CeB CEIIbCKOXO03SIMCTBEHHBIX KYIbTYp B 00Jee paHHHE CPOKH.
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MPOBJEMHbBIN MOJAXO/ ITPU U3YUYEHUU ®YHKIIUNA
HECKOJIBKUX NIEPEMEHHBIX

T. b. BoponkoBa, KaH/l. 3KOH. HayK, JOLICHT
C. JI. BacuibKoBa, CT. IpenoaBaTenb
YO «benopycckast rocy1apCTBEHHas CETbCKOXO03sIIICTBEHHAST aKaZIeMHUs»,
r. l'opxwn, Pecybmmika benapych

KiroueBbie ciioBa: npobieMHoe oOydeHHe, QYHKIIMA HECKOJIBKUX IIe-
PEMCHHBIX.

AHHOTa].ll/lﬂ: B CTAaTbC PpPACKPBIBACTCA POJIb HpO6J‘I€MHOFO METOAa
B 00yUYCHHH CTYICHTOB BY30B Ha MpUMepe U3yUeHHUS (YHKIUI HECKOIBKIX
NEPEMCHHBIX.

Key words: problem technology in education, functions of several vari-
ables.

Summary: The article reveals the role of the problematic method in
teaching university students on the example of studying the functions of
several variables.

OCHOBHBIMH TIEIIMH MaTEMaTHYECKOTO OOpa3oBaHUs arpapHOro By3a
SIBIISIFOTCSL OBJIAJICHUE CTYACHTAMH MAaTEMAaTHYCCKUMH METOJaMHu, Heo0Xo-
JUMBIMH ~ KaK JUIs TPUMCHEHUS B  IPAKTHYSCKOW JIESTCIBHOCTH,
TaK U JUIS U3YYCHUS] CMEKHBIX U CHCIHANBHBIX TUCHUIUINH; WHTEIUICKTY-
QIPHOE pPa3BHTHE OYIYIIMX CICIUAIUCTOB; (POPMHPOBAHHE JIOTHIECCKOTO
MBIIIICHUS! JJIsI YCBOCHHS MaTeMaTHKUA M JaKe JJIsl TIOJHOLCHHOW JKH3HU
B 00II[ECTBE M, HECOMHEHHO, ()OPMUPOBAHNE JIMYHOCTH B Tporecce o0yde-
HUsl. Bpicias MaTeMaTika U3y4aeTcsi CTyIeHTaMH MIIAJIINX KYPCOB OYHON
1 3209HOU POPMBI OOyUIEHHS OMOIOTHIECKIX, DKOHOMHYECKUX M WHKEHEP-
HBIX crreruanpHocteir BI'CXA.

DTO NPEABABISIET CEPbe3HbIe TPeOOBaHUS K HaM, MpEIoJaBaTelsM Ka-
(denpsl BeICIICH MaTeMAaTUKU U (DU3UKH, MTOCKOJBKY (popMupoBanue Oymy-
IIETO CHCIHAIKNCTa HAYMHACTCS C TIEPBOTO JHS 00yueHUs B By3e. Bricias
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MaTeMaTHKa UrpaeT OOJBLIYIO POJIb B Pa3BUTHH JIMYHOCTH CTYAEHTOB. Pa3-
JMYal0T Hay4yHO-TIpo(ecCHOHaNIbHAsL POJIb BBICHIEH MaTeMaTHKH, KOTOpas
IpeAroaraeT, YTo OyAylMi CHenuasiucT CyMeeT BOCIOIb30BaThCsl yCBO-
€HHBIM MaTeMaTH4eCKUM allllapaToM JJIs ONHCAHHS M PEIleHUs] KOHKpET-
HOHW NPOU3BOJICTBEHHOI 3a/1auu, CyMEET I'PaMOTHO BBIMIOJHUTH aJTOPUTMH-
YecKue MpeArUcaHus Ha MaTeMaTuueckoM si3bike. ColMaIbHO-IMYHOCTHAS
1 OOLIEKYNbTYpHAs POJIb BBICIICH MAaTEMaTHKU MPEAIOIaraeT, YTo CTyICHT
BJAZICET JIOTHYECKUM WM aOCTPAaKTHBIM CTHJIEM MBIIUICHHS, YMEET IPOBO-
JINTh apryMEHTHPOBAHHBIE PACCY)KICHUS M OTIMYATh JOKa3aHHBIE YTBEp-
KICHAS OT HENOKA3aHHBIX, MOHMMAECT 3HAYMMOCTh MAaTEMaTHKH, Kak
HEOTBEMJIEMOH dYacTH OOIIEYeTOBEUECKO KyJIbTyphl BO3ICHCTBOBATH
Ha uHBIe ee oOmactu. [IpobneMHBIif MeTOn O0y4YeHHsI CIOCOOCTBYET Tyma-
HUCTHYECKO# TpaHc(hOpMalK collepKaHKs BBICIIEH MaTeMaTHKH, a TaKKe
00OralieH!I0 U PacKperolleHnI0 00pa3oBaTeIbHOI0 IPOCTPAHCTBA MpE-
Mmeta. [IpenonaBareny Hameil kadeApbl TOCTATOYHO CEPbE3HO OTHOCSTCS
K 9TOMY METOAY: M3y4YECHHUE NPAKTUYECKH Ka)KJO0TO0 HOBOTO JIEKIIMOHHOTO
Marepualla Ha4MHAeTCsl C CO3/aHusl NpPOOJIEMHON CUTyaluH, CTyACHTaM
MOKa3bIBaeTCsl NMPUMEHEHHE MaTeMaTH4YeCKUX IMOHSITHH B NMpoQecCcHoHab-
HBIX 33/1a9aX.

CTyneHTBl CTapIINX KypCOB SKOHOMUYECKHX CHEIHAIbHOCTEH HaIIero
By3a HEPEIKO B HKOHOMHYECKOH JHTEpaType BCTPEUAIOTCS C INIPOHM3BOA-
CTBEHHBIMH (DYHKUUSIMH, SKOHOMHKO-MATEMATHUYECKUMU KOJMYECTBEHHBI-
MU 3aBUCHMOCTSMH MEXKAY BEIMYMHAMHU BBITYCKa (KOJMYECTBA MPOIYK-
IMK) ¥ paKkTopaMu MPOU3BOJICTBA, TAKUMHU KaK 3aTPaThl PECYPCOB HITH yYpO-
BEHb TeXHOJIOTHH. Ecin BbLIeNTh T1aBHBIN (haKTOp NMPOU3BOJCTBA, TO IO-
Jy4uTes OAHO(AKTOpHAs NPOM3BOJACTBEHHAs (GyHKuMA y = f(x). Orta

(GyHKIMS TpeacTaBisieT co0O0H (YHKIMIO OJHON HE3aBUCHMOW IepeMeH-
HOH. VIMeHHO ¢ 3Toi (yHKIMEW CTyIeHThI HAIlleTo By3a HAYMHAIOT U3y4aTh
TeMy «MaremaTtuueckuii aHanu3 (QYHKIMU OJHOM HE3aBUCHMOHW HepeMeH-
HOI», KOTOPOIl OTBOAMTCA camoe OOJbIIOe KOJIMYECTBO yYEOHBIX HacOB.
Bonee TouHO mpomecc MpOHU3BOACTBA B arpapHOM CEKTOPE IKOHOMHKE BBI-

paxaercs Qynkumeid Q = f (K,L,T,M), rae Q — oObem npomssoacTsa

CeNILCKOXO03SMCTBEHHON TpoAyKiuu, K — kamutan mwim o0beM OCHOBHBIX
NIPOM3BOJICTBEHHBIX (QOHJIOB, L — 3emenbHbIe pecypchl NpeanpusaTus, 1 —
3aTpaThl TPYIOBHEIX pecypcoB, M — 3arpaTsl Ha Chlpbe WM 00BEM 000POT-
HBIX TIPON3BOJICTBEHHBIX (poHIOB. Hepenko k ¢dakTopam n00aBISIOTCS BbI-
pakEeHHBIE KOJIMYECTBEHHO MPUMEHSIEMbIE TEXHOIOTUU U SJIEMEHTHI Ipea-
npuHUMartenbeTBa. [IpencraBiieHHAs NMPOM3BOJACTBEHHAs (QYHKIMS OTHO-
cutTcs K QyHKIUSIM MHOTUX TIEPEMEHHBIX.
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MartemaTiuecKuii aHaimu3 JTOW (YHKIMW HAYMHACTCS C HW3YYCHHS
(yHKuMK HBYX HE3aBMCHMBIX NEPEMEHHbIX z = f(x,y). IIpexne Beero,

JlaeTCsl ONpeseNeHre dTOH (YHKIHMH, AaeTcs MOHsATHE 001acTH ompejene-
HUs GYHKIMU U e€ rpadudeckoe M300paXkeHue, crocoObl 3ajanus, rpaduk
aToi pyHKumu. [lox nuHUEH ypOBHS NOHMMAETCs JIMHUS B 00JacTH orpe-
Aenenust GyHKUMHM, 3a[aHHAs ypaBHEHHEM f(X,y)=c, B KaKIOH Touke

KOTOpO# (YyHKIUS MPUHUMAET OIHO W TOXe 3HadeHwe ¢. Ecimu mponsBoa-
CTBeHHast QYHKUMS z = f (X, y) BBIP@XacT 3aBUCUMOCTb MEXIy 00bEMOM

TIPOU3BEICHHON MPOAYKIINH Z U HanOosee 3HAYNMBIMH (aKTOpaMy TPOH3-
BOJICTBA X Uy, TO JIMHUS f (X, y)=c B 9KOHOMHUKE HA3bIBACTCS M30KBAHTON

nponykiuu c. Kaxnas Touka M, (%o yo)3T0171 JIMHUY TIOKa)KET COYETAHHE

00BeMOB (PaKTOPOB AT JOCTIKEHUS 00beMa MPOLYKIUH C.

[IpuMeHeHHE POU3BOMHON B YKOHOMHYECKHX HCCIICIOBAHUIX YIOOHO
UCTOJIB30BaTh JUIS TPEACIbHBIX XapaKTEPUCTHK MPOM3BOJCTBCHHBIX MPO-
neccoB. Ecnu mpousBoacTBeHHas QyHKIMS 7z = f (x,y) BBIp@XaeT 3aBUCH-

MOCTb 00bEMa MPOAYKIUH OT 3aTpaT (haKTOPOB MPOU3BOACTBA, TO YACTHBIE
NPOM3BOJHBIC 7/ M Z; HOK&XYT NPEICIbHYI0 SQYEKTHBHOCTE 3TUX (aKTo-

POB, T. €. Ha CKOJIEKO EIAWHHMI] YBEIHIUTCS BBIMYCK MPOIYKIMH TIPH YBEIH-

YEHUH KaXI0rTo (GakTopa Ha eauHHIly. OTHOUIEHHS YaCTHBIX MTPOU3BOIHBIX
1] !

= m —LTOKaXyT TpesieNlbHBIE HOPMBI 3aMEIIeHns e/IMHHIBI (akTopa X

Z .

(dakTopoMm y u Ha060poT. KoadduiiueHThI 3m1acTHUHOCTH:

AF(xy) x X
E, (X y)=lim = : - S
X(X y) A)I(E]O AX f(X,Y) f(x,y) X(X y)
AT (xy) y y '
u Ey(X' y):A'JTO ; . - .fY(Xl y)

Ay f(xy) f(xy)

MIOKa3bIBAIOT IMPOLIEHTHl U3MEHEHHsI 00beMa NMPOAYKIHMU NPH YBEINYECHUN
¢axropoB npousBoxacTBa Ha 1 %. Hampumep, paccuuraem koddpQuireHTs!
9MACTHYHOCTH JABYX(akTopHO# Momenu Ko6ba —/[lyrmaca z =kx*y”. Ilo-

CKOJIBKY Z,, = kax“'y”, To
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. a-1,,p8
E.(xy)= X f(xy)= % = o, AHAJIOTHYHO

f(xy)

, k a,,p-1
2, =kpx“y""u E (xy)= Y g (X'y):w:ﬂ_

f(xy) ~’ kx*y”
Ecnn cymma nponteHTHOro yBenndenus 00beMa IpOAyKIUU ¢ + B TIpe-

BBIIIAET SAWHHUITY, TO 3TO CBHAETEIBCTBYET 00 3P(PEKTHBHOM HCIIOIH30Ba-
HUU 000uX (aKTOpOB Mpon3BocTBA. OAHAKO BBICIIAS MaTeMaTHKa SBIISET-
csi pyHIaMEHTANbHON HAYKO#, M, KpOME TOTO, 3aJlaHMsl MPHUKIAJHOTO Xa-
pakTepa TpeOYIOT OT CTYJEHTOB 3HaHHWI CHEeLUaNbHBIX MpeaMeToB. [ToaTo-
My MPOOJICMHBIM O0YYCHUEM HE MOXET OBITh 0XBaYCH BECh MaTEepPHall TEMbI
«DyHKIIMK MHOTHX IepeMeHHBIX». Heo0Xoammo pa3ymMHOE codeTaHHe
MPUKIQIHOTO ¥ (PYyHAaMEHTAIBHOTO NPU U3y4YeHUH 3Toi TeMmbl. Kpome To-
r0, IPOOJEMHBIN TOAX0A K 00YyYEHHUIO JOJDKEH TapMOHHUYHO COYETaThCs C
JIPYTUMHA METOJIAMH W TEXHOJOTHSMH OOYUYEHHsS: MOJYJIbHO-PEHTHHIOBOM
cucTeMoit 00y4yeHusi, MHPOPMAIMOHHBIMH M JPYTHMMH TEXHOJOTHSMH.
BhIcTpO pa3BUBAIOIIMIACS MPOTrPECC YBEINYMBAIOT CKOPOCTh MPHUHSTHS Pe-
HIeHHsT B NPO(eCcCHOHANBHON NesTeNbHOCTH, T03TOMY Ha MEPBOE MECTO
BBIXOJIUT HE MEXaHWYEeCKas repeada 3HAHWK CTyJCHTaM, a BbIpabaThIBa-
HHE Y HUX HAaBBIKOB CaMOOOpa30BaHMs U MOTHBAIMH K 00y4eHHI0. B cBsizn
C 9THM, MPENoJaBaTeNy Halllel Kadeapbl CTPEeMSTCS HalpaBuTh 00pa3oBa-
TeJIbHBIE TEXHOJOTUH Ha (JOPMHPOBaHUE CYOBEKTUBHOM IO3ULIMU 00ydae-
MOTO B LIEJIOCTHOM 00pa3oBaTElIbHOM IIPOLIECCE By3a, OMHMPAsCh Ha MeXa-
HHU3M JIMAJIOTMYHOCTH U COTPYIHHYECTBA TpernojaBarels, Kapeapsl, aeKa-
HaTa ¥ 00y4aemoro.
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VJIK 001

IPABOBOM PETJIAMEHT 3AIIMTHI JUCCEPTALIMI
HA COMCKAHUE YYEHOM CTENEHU KAHJUJIATA
U TOKTOPA HAYK B POCCUMCKOM ®EJIEPAIIUA

A. A. lenos, xaHJ. c.-X. HayK
OI'BHY «Bceepoccuiicknii HaydyHO-HUCCIE10BATENIBCKUM HHCTUTYT
rugpoTexHuku u Mmenuoparuu um. A. H. Koctsikosa»,
r. Mocksa, Poccuiickas ®enepauus

KiroueBble cjioBa: YueHvle CmeneHu, Hay4nas ammecmayusl, duccep—
maquHHblﬁ coeem, evlcuiee 06pa306aHue, Ouccepmauuﬂ

AnHoTtanust. [IpuBoanTCcs HOPMAaTUBHO-NIPABOBasi 0a3a U MOPSJIOK MPH-
cyxaeHus yuéHbix creneHeil B Poccuiickoii @enepanuu. J[an nepeueHb
JOKYMEHTOB, MNPECACTABIACMbIX B I[l/lccepTaIll/IOHHLIﬁ COBET Ha COHCKAHHEC
y‘-IGHOﬁ CTCIICHU KaHAuJaTa U JOKTOpa HAYK MO MacnopTy CICHUaIbHOCTU
«Menuopaiius, BOJHOE XO35SHCTBO U arpo(Qu3nKay.

Key words: academic degrees, scientific certification, dissertation
council, higher education, dissertation.

Annotation. The regulatory framework and the procedure for awarding
academic degrees in the Russian Federation are given. The list of docu-
ments submitted to the dissertation Council for the degree of candidate and
Doctor of Sciences is given.

ITopsinox mpucyxaenust yu€Hoix creneHeit B Poccuiickoit denepanuu
3akpermnén [locranoBnennem IlpaBurensctBa P® ot 24.09.2013 Ne 842
«O Tlopsinke mpuCykaeHUsT yUEHBIX cremneHei» (BMmecte ¢ «llomokeHus
0 MIPHUCY)KICHUN YUEHBIX CTEMeHeW») (C U3M. U JOII.) B IMpuKa3oM MuHOOp-
Haykun Poccum ot 10.11.2017 Nel093 «O6 yrBepxknernn Ilomoxenus
0 COBETe IO 3allUTe JUCCEPTALUil Ha COUCKAHUE YUEHOW CTENEeHU KaHAWa-
Ta HayK, Ha COUCKaHHE y4EHOU CTENEeHH JOKTOpa HayK».

Juccepranusi Ha COUCKAHUE YUYEHOW CTENEHU SIBIIAETCS Hay4yHO KBallU-
(MKaIMOHHOM pabOTON M MpeACTaBIsieT coOOH CIenUaIbHO MOArOTOBIICH-
HYI0 PYKOINCH WJIM Hay4HBIH JOKJIAJ (JOMyCKAeTCs Ha COUCKAHHE y4eHOMH
CTeTeHU TOKTOpa Hayk). COMCKaTeNh YICHOHW CTETIEHH MMEEeT MPaBo Ipea-
CTaBUTh JAWCCEPTAIMIO K 3alIuTe B JIO00I IHCCEepTAIlMOHHBINA COBET.
[Ipu 5TOM Hay4YHas CHENMANBHOCTH (HAyYHBIE CHEIHMATBHOCTH) W OTPacib
HAyKH, [0 KOTOPBIM BBIIIOJIHEHA AMCCEPTALMSI, JOJDKHBI COOTBETCTBOBATH
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HAay9YHOH CTIEIHAIBFHOCTH (HAYYHBIM CIICIIHAIFHOCTSIM) W OTPAaciH HAyKH,
0 KOTOPBIM JUCCEPTAMOHHOMY COBETY MUHHCTEPCTBOM HAYKU U BBICIIIC-
ro obOpasoBanus Poccuiickoii denepanuu NpeaoCTaBICHO MPABO MPOBEIC-
HUS 3aIUTHI TUCCEPTAIIHH.

B cootBercTBuM ¢ myHkToM 9 [lonoskeHUs qUccepTalus Ha COUCKAHHUE
YYCHOH CTCHEHHM JIOKTOpa HAayK TIPEACTaBIACT COOOW  HAayd4HO-
KBaJTU(PUKAIIMOHHYIO pa00OTy, B KOTOPOIl Ha OCHOBAHUU BBIMIOJHCHHBIX aB-
TOPOM HCCIIEOBaHUHN pa3pabOTaHBl TEOPETHICCKHE ITOJIOKEHHSI, COBOKYII-
HOCTH KOTOPBIX MOXKHO KBATH(HIIUPOBATH KaK HAYIHOE JOCTIKEHHE, JTHOO
pelreHa HaydHas poOJeMa, MMEroIasi BayKHOE TTOUTHIECKOE, COIHAIBHO-
9KOHOMHYECKOE, KYJIFTYpHOE W XO3SIMCTBEHHOE 3HAUEHHUE, JINOO M3JI0XKe-
HBl HOBBIE HAyYHO OOOCHOBaHHBIE TEXHHYECKHE, TEXHOJIOTHICCKHE
WK UHBIC PCHICHUSA, BHEAPCHUEC KOTOPLIX BHOCUT 3HAYUTEIbHBIN BKJIa[
B pasBuTHE cTpaHsI [1].

Jucceprarisi Ha COMCKaHHWE YYCHOW CTCIICHM KaHIWIaTa HAayK Ipe.-
CTaBJIICT COOOM HAYYHO-KBAM(HUKAIIMOHHYIO paboTy, B KOTOPOU JHOO co-
JIEPKUTCS pEelIeHUEe HAay4dHOW 3a7auM, UMEIoLIel 3HAYeHHUE I pa3BUTHUS
COOTBETCTBYIOIICH OTpaciy 3HAHHA, JTHOO U3JI0KESHBI HOBBIC HAYYHO 000C-
HOBaHHBIC TCXHUYECKUE, TEXHOJIOTHUECKUE WM WHBIC PEHICHUS U pa3pa-
00TKH, IMEIOIIIE CYIIECTBEHHOE 3HAUEHHE [T pa3BUTHs cTpaHbI [1].

Juccepranus 1omKHA OBITH HAalMCaHa aBTOPOM CaMOCTOSTEIBHO, 00I1a-
aTh BHYTPECHHHM CIUHCTBOM, COAEP)KaTh HOBHIC HAayYHBIC PE3yJIBTATHI
1 TIOJIO)KCHUS, BBIIBUTAEMBIC IJISl ITyOJMYHOW 3aIIUTHI, ¥ CBUACTEIHCTBO-
BaTh O JMYHOM BKIJIaZie aBTOpa B HayKy. [IperoskeHHBIC aBTOPOM HOBBIC
peuIicHuA AOJIKHbBI 6BITB APpTYMEHTUPOBAHbl W OLCHCHBLI 110 CPaBHCHUIO
C IpYrUMU U3BECTHBIMM pelleHusIMU. B quccepraiuu, uMeronei npukiai-
HOC€ 3HAYCHUEC, NOJDKHBI IPUBOAUTHECA CBCACHHUA O MPAKTHYCCKOM HUCIIOJIb-
30BaHUM TOJIYUYCHHBIX aBTOPOM HAYYHBIX PE3YyJIbTAaTOB, a4 B JUCCECpTALNU,
HUMEIOIIEH TeOpeTHIeCcKoe 3HAa4eHHe, — PEKOMEH/IAIUH 110 MCIOIH30BAHUIO
HAyYIHBIX BBIBOJIOB. OCHOBHBIC HAYYHBIC PE3yIbTAThI JOKTOPCKOW U KaHIH-
JATCKOW JTUCCEPTALUU ITOJDKHBI OBITh OMYOJNMKOBAHBI B PEIEH3UPYEMBIX
Hay4YHbIX m3fnaHusx. [lomueii [lepedeHs pelieH3UPYEeMbIX HAYYHBIX H37a-
HHUU TpuBeAeH Ha opuumansHoM caiite BAK [2]. MuHnmanpHOe Konnye-
CTBO MyOJHMKAIMKA B PEICH3UPYEMBIX HAYYHBIX H3JAHHSX COCTABIIET IO
CeJIbCKOXO3SHCTBEHHBIM HayKaM JIJIsl: TOKTOPCKO# TUcCcepTaluy — He MCHEe
10, (B Buae Hay4yHOTO AoKiIanma — He MeHee 30 3a mocnennue 10 yet), s
KaHAUOATCKON — He MeHee 2. TpeOoBaHMS K MyOJIMKAIUAM ISl HHOCTPaH-
HBIX TPaKIaH HEe OTIMYAIOTCS OT TpeOOBaHMHU, MPEIbIBIIEMBIX K Tpaskaa-
HaMm PO.
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CTpyKTypa AUCCEepTaIlii MOXKET M3MEHSThCS, HO, KaK MPaBHIIO, BKIIO-
yaer [3]: TUTYNbHBIA JIUCT; OTJIABJICHHE; TEKCT JMCCEPTAI[MH: BBEICHHE
(akTyalbHOCTh BBIODAHHOW TEMBI, CTCIECHb €¢ Pa3pabdOTaHHOCTH, IETU U
3a/la4, Hay4yHas HOBH3HA, TEOpETHYEcKas U NpaKTUYeCKas 3HAUYUMOCTb
PpabOoThI, METOIOJIOTUSI U METOJIbI TUCCEPTAIIMOHHOTO UCCIICIOBAHMS, MTOJIO-
JKCHUS, BRIHOCUMBIC Ha 3aIlUTY, CTCIICHb JOCTOBEPHOCTU M ampoOarus pe-
3yJIbTATOB); OCHOBHAs 4YacTh (TJaBbI M maparpadbl WIH pa3ieibl U Moapas-
JIEITBI); 3aKII0YCHUE C MTOTaMU BBITIOTHEHHOTO HCCIIEIOBAHU, PEKOMCHIA-
OUSMH U TIEPCIIEKTHBaMHU NaJTbHEHIIEH pa3pabOTKH TEMBI; CIIHCOK JIUTEpa-
TYPBI; IPHIOKEHUS.

[lepeyeHbP MOKYMEHTOB, IMPEICTABISEMBIX B JUCCEPTAlMOHHBIA COBET
K MIPEeIBApUTEIIFHOMY PAacCMOTPEHHIO ArccepTalyu. [lepBoHaYampHO TOJ-
HBIA TEKCT JAMCCEPTAIMU Pa3MEIAcTCs Ha OPUIMAILHOM CaliTe OpraHm3a-
uuu B cetu UuTtepuet. [loaTBepKaeHe pa3MEIIeHUs — B BUJIE pACIEUYaTKH
cTpaHuLbl ¢ caiita. Ilocie pa3MenieHus B CETH UHTEPHET U3MEHEHMSI U J10-
MIOJIHEHUS B TEKCT AUCCEPTAIMU HE JOMyCKAIOTCS.

B cinydae mpencraBieHus AWCCEpPTAllMM B BUAE HAYYHO20 OO0KIAOA
HA YKa3aHHOM CaiTe JOMOJIHUTEIHHO Pa3MEIacTCs CIUCOK ITyOIHKAIHiA,
B KOTOPBIX H3IIATAlOTCS OCHOBHBIC HAYYHBIC PE3YIbTaThl IHCCEPTAIlHH,
€O CCBUIKOH, comepkaieii cereBoit anpec (URL), nucnonp3yemsrit st mpsi-
MOTO JIOCTYTIa K 3THM ITyOJIUKaIMsIM B ceTd MHTepHET, b0 O6e3 pa3merrie-
HUS YKa3aHHOU CCHUIKH B CITydac MPEICTABICHHUS B AUCCEPTAIIMOHHEIN CO-
BET ITyOJMKAIMIA WITH UX KOIHH.

3asiBcHHE COMCKATeNs (TOJIBKO MOCIe pa3MEIICHUS Ha CaiiTe OpraHu3a-
nun) — 1 9K3.

JIMuHBI JUCTOK MO y4YeTy KaapoB ¢ (HOTOKAPTOUKOW, 3aBEPEHHBIN
0 MecTy paboTsI — 1 3K3.

3aBepeHHas KOMHS JUIJIOMa O BBICIIEM OOpa30BaHHM C MPUIIOKEHHUEM
K HEMY WJIM KOS TUIUIOMa KaHAWJaTa HayK (A1 COMCKATeNsl CTeTeHH
JIOKTOpa HaykK) — 2 5k3. JIJig JuIl, MOJIyYMBIIUX 00pa3oBaHHE 3a PyOekoM,
BKIIIOYas rpaxaad rocynapcets CHI', monogHUTENsHO — KOMUS TOKYMEHTa
00 3KBHBAJICHTHOCTHU, BBIJIAHHOTO YIMOJHOMOYCHHBIM (heiepalbHBIM Opra-
HOM HCIIOJIHUTEJILHOM BJIACTH.

VYnocroBepeHue o ciade KaHAMJATCKUX IK3aMEHOB, €CJIM COUCKATEIb
claBan KaHAUIATCKUe dKk3aMeHbl 10 13 urosst 2014 r., wim cipaBka 00 00y-
YeHWU B aCIUPaHType, €CIM COMCKATeNh CAaBaj KaHAWIATCKHE SK3aMEHBI
mocye 13 mronst 2014 r. (11 coucKartessl CTeTIeHN KaHAuAaTa HayK) — 2 9K3.

KangunmaTckue SK3aMeHBI: HCTOPHS M (QIIOCOPHS HayK, MHOCTPAHHBII
SI3BIK, crenmaidbHOCTh. CormacHo [looXeHHWI0 O TOATOTOBKE HAyYHO-
MeTarOTMYECKUX M HAyYHBIX KaIpOB B CHCTEME IMOCIEBY30BCKOTO IMpodec-
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CHOHANBLHOTO oOpazoBaHus Poccwiickoit dDenepaniiin WHOCTpaHHBIE TPaXK-
JlaHEe HE MOTYT BBIOpATh B KAUECTBE MHOCTPAHHOT'O PYCCKUH S3bIK.

Couckarenu, NpeACTaBUBIINE K 3allUTE JUCCEPTAlMOHHYIO paboTy, BbI-
MIOJIHEHHYIO Ha CTBIKE CIIENMaIbHOCTEH, 00S13aHbI MIPEIOCTABUTh YIOCTOBEpE-
HHE O C/laye 9K3aMEHOB 0 BCEM CIIELMATIbHOCTSIM JIMCCEPTAMOHHOM PaboTHI.

Jloxymenmul, Heobxooumble 075t cOayu 8 OUCCEPMAYUOHHBILL cogem [4]:

Juccepraiyst Ha OyMa)KHOM HOCHUTEJNIE Ha IpaBaX PYKOIHCH B 2 3K3EM-
IUIIpax U B 3JIEKTPOHHOM BHJE. Bce AK3eMINIIphI TrccepTanyy Ha OyMaKHOM
HOCHTEIIE JOJDKHBI OBITH ITOIMCAHBI COMCKATEIEM Ha THUTYJIEHOM JIFCTE.

Pykommce aBTOpedepara B MalIMHOIMCHOM BHJIE Ha OyMa)XKHOM HOCH-
Tene, MOIIHCAaHHAs COMCKAaTeJIeM Ha OOJO0XXKE M B DJCKTPOHHOM BHJIE.
[Mo mucceprarusM B B HAYYHOTO JTOKJIAAa aBTOpedepaT He MedaTacTcs.

[NomoxuTenpHOE 3aKIIOYCHUE OPTAaHU3AINH, T/Ie BRITIONHEHA AUCCEepTa-
LUsI WM K KOTOPO# OBLI MPHKpEIJIeH COoMcKaresb — 2 dK3emIuiipa. B 3a-
KJIFOYEHUU OTPAKAIOTCSl JIMYHOE YYacTHEe COMCKAaTesIs YUYSHOW CTeNeHu
B IIOJIy4EHUH PE3YJIbTATOB, M3JIO)KEHHBIX B JAMCCEPTAIMH, CTENEHb JOCTO-
BEPHOCTH pe3yJIbTaTOB NPOBEJCHHBIX COMCKATEJIEeM YUYEHOH CTeleHH HC-
CJIeIOBaHUil, NX HOBHM3HA M MPAaKTUYECKast 3HAYUMOCTb, LIEHHOCTh HayYHBIX
paboT couckatelnsi y4eHOW CTENeHH, COOTBETCTBHE JHCCEPTaLMH TpeOoBa-
HUSIM, YCTaHOBIICHHEIM nyHkmom 14 TlomoxxeHns, Hay4dHasl CICIHATBHOCTD
(Hay4JHBIE CIICIMANBEHOCTH) B OTPACIh HAYKH, KOTOPBIM COOTBETCTBYET AHC-
cepramysi, TOJHOTAa W3JI0KCHUS MaTepHalioB IUCCePTallid B padorax,
ONYOJIMKOBAHHBIX COMCKATEIEM YICHOH CTETICHH.

Ecim comckarenb BBITONHUI TUCCEPTALMIO B JABYX OpTaHU3AIIX,
TO HEOOXO/UMO MPEAOCTABUTH 110 JBa JK3EMIULIPa IMOJOXUTEIHHOTO 3a-
KJIFOUEHHUST M3 KXI0H M3 HUX. 3aKi0ueHHe OpraHU3alyy o JAUCCEpTalun
SIBJISIETCSI ICHCTBUTEIIBHBIM B T€UEHHE 3 JIET CO JIHs ero yrBepxkaeHus. Ort-
3bIB HAYYHOTO PYKOBOJUTEINS JJIsl COMCKaTeel yIeHO! CTEeNeH! KaHuaarTa
HayK WIN OT3bIB HAyYHOI'O KOHCYJIbTAHTa JUJIsl COMCKATeJIed y4eHOU crene-
HHU JOKTOpa HaykK (IIpH ero HaJHU4YWH), 3aBEPCHHBIH repOoBON MeyaThio —
2 9K3. 3aBEpeHHBIN CIHUCOK HAYYHBIX TPYAOB COWCKATEIS C BBIACIICHUEM
B HCM HAyYHBIX TPYIIOB, OMYOJIMKOBAHHBIX B BEAYIIHX DPEUEH3UPYEMBIX
HAYYHBIX JXypHAJIlaX ¥ U3AaHUAX — 2 3k3. CnpaBKa 0 cpoke 00Oy4YeHHUs B ac-
IIUPaHType WIN O COMCKATENIbCTBE — 2 9K3. CBUIETENBCTBO O 3aKIIIOUYEHUN
Opaka, ecnu Obula M3MEHEeHa (haMWINS WM CBUJIETEIHCTBO 00 M3MEHEHUH
bamuum.

Ilopsi0ok npedsapumenbHO20 paccCMOMPEHUSL.

1. Couckarenb y4eHOW CTEMEHU TMPEACTABISAET AWCCepTaIfio Ha Oy-
Ma)XHOM HOCHTEJIC Ha IpaBax PYKOMNCH U B JIEKTPOHHOM BHze. JlnuccepTa-
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U U aBTopedepar MpencTaBIAIOTCS B AMCCEPTAIMOHHBIN COBET Ha pyC-
CKOM $I3bIKE. 3all[UTa JUCCEPTALUU POBOJUTCS Ha PYCCKOM SI3BIKE.

2. [luccepTallMOHHBIN COBET NPUHUMACT IUCCEPTALMI0 K MpeaBapH-
TEJIbHOMY PACCMOTPEHHIO TOJBKO MPH HAJUUYUK MOJOKUTEIBHOTO 3aKIIIO-
YEHHUs] OpTraHU3alluM, T/I€ BBINOJHSIACH JUCCEpTallUs, U JOKYMEHTOB,
MIPETYCMOTPEHHBIX MTEPEUHEM.

JuccepTallMOHHBIN COBET CO3Aa€T KOMUCCHIO, B COCTaB KOTOPOH BXOJST
HE MeHee 3 UJICHOB JAWCCEPTAIIMOHHOTO COBETA, SBISIOMINXCS CIICIHAIIH-
cTaMH 110 TpobaeMaM KaXKI0i HayIHOH CIIeIIMAIbHOCTH 3aIIUIIIaeMON JTUC-
cepTamnuH, A TPeIBapUTEILHOTO O3HAKOMIICHHS C quccepTanmeil. B co-
CTaB KOMHUCCHH TI0 PEIICHHUIO JICCEPTAIMOHHOTO COBETa MOTYT BKJIFOYATh-
Csl CIEUHAUCTHl B COOTBETCTBYIOMICH OOJIACTH HAyKW, HE SIBIISIOIINECS
YJIeHAMH JIMCCEPTAIMOHHOTO COBETA (B TOM YHCIE He SBISIOMIUEcs padoT-
HUKaMH OpraHu3aiuy, Ha 0a3e KOTOPOH CO3[aH UCCEPTAIMOHHBIA CO-
Ber) [5].

VYkazaHHas KOMHCCHUS TPEACTaBIsET AMCCEPTAIIMOHHOMY COBETY 3a-
KIIFOYE€HUE O COOTBETCTBHUU TEMBI U COACPIKAHUA AUCCEpTAlUM HAYYHBIM
CIICHUAJIBHOCTAM U OTpaCiIAM HAaYKH, IO KOTOPBIM AUCCEPTAIUOHHOMY CO-
BETY MPEIOCTaBICHO MPaBO MPUHUMATH K 3allIUTE IMCCEPTAIUH, O TIOJHOTE
M3JI0KCHUS MaTepPHAJIOB TUCCEPTAMU B pabOTaX, OMyOIMKOBAHHBIX COMC-
KaTeJleM yYeHOH CTETIeHH, O BEHIONHEHUH TPeOOBaHUN K IyOJIMKAIIMUA OC-
HOBHBIX HAYYHBIX PE3yITATOB TUCCEPTALINH.

I[lo pesymbraTaM TWpEABAPUTENBHOTO PACCMOTPEHHUS JIUCCEPTAIlUU
C YUeTOM 3aKIIOYCHHUS KOMHCCHH JHCCEPTAIMOHHBIA COBET NpPUHUMAET
JUCCEPTAIMI0 HA COMCKAHME YYEHOW CTeMeHW KaHJIuaaTa HayK K 3alluTe
B TCUCHHUC 2 MECSILIEB CO AHA IMOJa4Yu COHNCKATCIIEM y‘-IeHOﬁ CTCIICHU B OUC-
CepTaHHOHHBIﬁ COBET BCEX HCO6XO)II/IMI)IX JOKYMCHTOB, HA COMCKaHHUEC yUC-
HOW CTETIeHH JOKTOpAa HayK — B Te4eHUE 4 MEeCSIeB CO JHS IOIaYH COMCKa-
TeleM YYeHOW CTETNeHW B JUCCEPTAIlMOHHBIA COBET BCEX HEOOXOIMMBIX
JOKYMCHTOB WJIM HAIIPaBJIACT COUCKATCIIIO y‘{CHOﬁ CTCIICHU B YKa3aHHBIC
CPOKH MOTHBHPOBAHHOE PEIICHHE 00 OTKa3e B MPUEME TUCCEPTAIlH K 3a-
LIUTE.

OCHOGClHueM ().71}1 omkasa 6 npueme ()uccepmai/;uu K 3awume.

a) HECOOTBETCTBUE COMCKATEIS YUCHON CTCIICHN TpeOOBaHUSIM, HEOOXO-
JUMBIM JUIsL JOIYCKa €ro AUCCEPTALMH K 3allUTe;

0) HECOOTBETCTBHE TEMBI M COJIEPKaHMS TUCCEPTAINH HAYIHBIM CIICIH-
QIBHOCTSAM W OTpacisiM HAayKH, 10 KOTOPHIM JAHUCCEPTAIIHOHHOMY COBETY
MIPEJOCTABIICHO IPAaBO MPHUHUMATH K 3aIIUTE AUCCEPTAIINH;
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B) HEBBHITIOJHEHUE TPEOOBAHMM K MyOJUKAIMd OCHOBHBIX HAYYHBIX pe-
3yJBTaTOB IUCCEPTAIHM;

I) UCIOJb30BaHWE B JAHMCCEPTAllMM 3aUMCTBOBAHHOIO MaTepualia
0e3 cChUIKM Ha aBTOpa M (WIM) HCTOYHHMK 3aMMCTBOBaHHs, DPE3yJbTaTOB
HayYHBIX pabOT, BBHIIOJHEHHBIX COHCKATEJIeM y4YeHOH  CTeleHu
B COaBTOPCTBE, 0€3 CCHUIOK Ha COABTOPOB;

) TIPEACTaBICHNE COMCKATEJIeM yYEHOW CTENeHM HEJOCTOBEPHBIX CBE-
JIeHUH 00 OMyOJMKOBAHHBIX UM pab0TaxX, B KOTOPHIX M3JI0KEHBI OCHOBHEIC
Hay4YHBIE PE3YNIbTaThl AUCCEPTALHH;

€) MpeACTaBJICHUE TUCCEPTAlUK JIMIIOM, KOTOPOMY 3alpelniaeTcs npea-
CTaBIIATH K 3aIUTE JUCCEPTAINIO B JTAHHBIA AMCCEPTAI[IOHHBIN COBET;

) BBIIBJICHHE HECOOTBETCTBHS TEKCTa IHUCCEPTALNH, MPEICTaBICHHOTO
COUCKATEJIEM Y4eHOU CTENICHU B JIACCEPTALlUOHHBIN COBET
K TIPEeBApUTEIIFHOMY PAacCMOTPEHHUIO, TEKCTY TUCCEPTALUH, Pa3MEIICHHO-
My B cetu HTEpHET;

3) BBISIBJICHUEC HEAOCTOBCPHBLIX CBe[leHI/lI‘/’I B OTOKYMCHTAax, MpEACTaBJICH-
HBIX COMCKATelIeM YYCHOH CTENeHH B JWCCEPTAIIMOHHEIA COBET AJIS Tpea-
BapHUTEILHOTO PACCMOTPEHHUS BHIITOTHEHHON UM JTUCCEPTALINH.

IIpu npunATUM AUCCEpTALMM K 3allUTEe JUCCEPTALMOHHBIM COBET
Ha3HavaeT (C corjacus): BeAyIlyl OpraHU3alHI0, HIMPOKO U3BECTHYIO CBO-
UMH JOCTIDKCHHSIMA B COOTBETCTBYIOWICH OTpaciy HAYKH H CIIOCOOHYIO
OTpEeNIeNIUTh HAyYyHYI M (WIM) TPaKTUYECKYI IIEHHOCTh AUCCEPTAallUu;
O(I)I/IL[I/IaJ'H)HI)IX OIIIIOHCHTOB.

Benymieit oprannzanueif He MOTYT OBITH OPTaHU3AINH, B KOTOPBIX pa-
0OTarOT COMCKATeNbh YYCHOW CTEICHH, HAyYHBIC PYKOBOAWTENH (HAyJHBIC
KOHCYJIbTAHTBI) COWCKATeNld YYEHOW CTENeHW, a TaKXe OpraHHu3aluH,
Tl BEIyTCsS HayYHO-UCCIEIOBATEIbCKIE PaOOTHI, M0 KOTOPHIM COMCKATEIh
YYEHOU CTETICHU SIBIACTCS PYKOBOTUTEICM FITH PaOOTHHKOM OpTaHU3aIlUH-
3aKa34yMKa WM UCIOJHHTENeM (coMcroyHHuTeNneM). B oT3biBe oTpaxkaercs
3HaYMMOCTh  TONYYCHHBIX  aBTOPOM  JUCCEPTallMd  PE3yJIbTaTOB
JUTS Pa3BUTHS COOTBETCTBYIOIICH OTpaciy HAyKH, KOHKPETHBIC PEKOMCHIA-
AU IO UCTIOJIB30BAHUIO PE3YJIbTATOB U BbBIBOJOB, MMPUBCACHHBIX B JUCCEP-
Taluu.

CeneHHs 0 BeAylleld OpraHU3alldi M €€ OT3BIB Ha TUCCEPTALHIO pas-
MEIIA0TCS Ha OQHUIIUATIBHOM CalTe OpraHU3aI|H.

ITo auccepralMy Ha COMCKAHWE YYEHOU CTENEHM JOKTOpa HAayK Ha3Ha-
YaroTcs 3 ONMMOHEHTA, UMCIOIIUX YUYCHYIO CTEIICHb JOKTOpa HAyK TH00 yde-
HYIO CTEIeHb, MOJYYECHHYI0 B MHOCTPAHHOM TOCYIapCTBE, NPU3HABAEMYIO
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B Poccuiickoit @enepanuu; o quccepTalvyi Ha COUCKaHUE YUEHOH CTeNEH!
KaHIu/aTa HAyK HAa3HAYaloTCsA 2 OIIOHEHTA, W3 KOTOPBIX OJWH IOJKEH
OBITH TOKTOPOM HAayK JIMOO MMETh YYEHYIO CTEIEHb, IOJYyYEHHYIO B WHO-
CTpaHHOM rocyaapcTBe, pu3HaBaeMyto B Poccuiickoit denepanuu, a apy-
TOH - JOKTOPOM HayK WM KaHAWIATOM HayK MO0 UMETh YUEHYIO CTEICHb,
MOJyYeHHYI0 B MHOCTPAaHHOM TOCYAapCTBe, pU3HaBaeMyo B Poccuiickoit
denepanun.

OnmnoHeHTaMHu HE MOTYT OBITh:

- MuHmCcTp HayKH U BbIcuiero oopasoBanus Poccuiickoit @enepauny;

- TOCYIapCTBEHHbIE (MYHUIUNAIbHbIE) CIyKaIllUe, BBHIMOIHSIONUE pa-
00Ty, KOTOpas BiIEYeT 3a COOOH KOH(MIMKT WHTEPECOB, CIIOCOOHBIX TOBIIH-
ATh Ha NPUHMMAaeMble PEIIeHHs MO BOIPOCAM TOCYAAPCTBEHHOW HAay4HOU
aTTecTalluH;

- ujeHbl KOMHCCHH, YJIEHBI SKCHEPTHBIX COBETOB, WIEHBI JUCCEPTALU-
OHHOTO COBETA, NPUHSBILIErO JUCCEPTALUIO K 3alIUTE, HAYYHBIE PYKOBOIH-
Tenu (HaydHble KOHCYJIBTAHTBI) COMCKATellsd YUYEHOH CTeleHH, COaBTOPHI
COHWCKATeNsl yYEHOW CTENEeHM N0 OITyOIMKOBAaHHBIM padOTaM IO TeME Jic-
cepramuy, a Takke paboTHMKM (B TOM duciae  paboTarommne
10 COBMeCTI/ITe.]'H)CTBy) opraﬂusaunﬁ, ra€ BBINOJHAIACHE AUCCEPTALUA
i paboTaeT COUCKATeNlb YYCHOW CTENEHHU, ero HayuHbIHl pyKOBOAMTEINH
WIH HAy4YHBIl KOHCYNBTAaHT, a TaKkKe TIE€ BeIyTCs HAy4HO-
HCCIIeIOBATeNIbCKUE pabOThI, IO KOTOPBIM COUCKATeNdb Y4YEHOH CTeneHH
SABJISACTCA PYKOBOAUTEIIEM 50104 paGOTHI/IKOM OpraHu3aliur-3aKa3unKa
WM MCTIOJTHUTENEM (COUCIIOTHHUTEIIEM).

ONMOHEHTHl OIEHUBAIOT AaKTYaJlbHOCTh H30PAHHOH TEMBI, CTEIECHb
000CHOBaHHOCTH HAaYYHBIX IOJOXEHUH, BEIBOJIOB U PEKOMEHIAIMH, cop-
MYJIHUPOBAHHBIX B TUCCEPTALUH, UX JOCTOBEPHOCTb U HOBU3HY.

CaezeHust 00 OIIIOHEHTAX M UX OT3BIBBI HA IUCCEPTAINIO PA3MEIIAf0TCs
Ha OHIMATBHOM CaliTe OpraHn3alyy.

ITo nmuccepranmsiM, MPUHATHBIM K 3aIlIWTe, NOJDKEH OBITH HaleyaTaH
Ha IIpaBax pYyKOIUCH aBTopedepaT oOBEeMOM 10 2 aBTOPCKHX JIHCTOB
JUTA UCCEpTaIliy Ha COMCKaHHE YYCHOH CTeNeHH JOKTopa Hayk U 1o 1 aB-
TOPCKOTO JIUCTA — AJISI AUCCEPTAIlMM HA COUCKAHHUE YUEHOH CTENeHH KaHIH-
JlaTa HayK.

B aBTopedepare auccepranuy M3MaraloTCs OCHOBHBIE WJIEH U BBIBOJBI
JUCCepTaLliy, TIOKa3bIBAIOTCS BKJIA] aBTOpa B MIPOBEACHHOE HCCIIEIOBAHUE,
CTETEHb HOBHU3HBI U MPAKTUYECKasd 3HAUUMOCTb IPUBEACHHBIX PE3yJIbTaTOB
WCCIIeTIOBAaHUM, COMIEPIKATCs CBeICHUsI 00 OpraHu3alny, B KOTOPO# BEITOJ-
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HSUTaCh JUCCEPTAIHs, 00 ONIIOHEHTaX W BEAYIICH OpraHW3alii, O HAYIHBIX
PYKOBOIUTENSAX M HAYYHBIX KOHCYJbTAHTAaX COMCKATENsl YUEHOH CTEIEHH
(IpM HaJIM4MM), TPUBOAUTCS CIUCOK ITyONMKalMii aBTOopa IMCCEpTalHH,
B KOTOPBIX OTpPa)X€Hbl OCHOBHBIE HAYYHBIE PE3yJbTaThl AUCCEpTAlUU. AB-
TopedepaT AUCCEPTAINN PACCHIIACTCS WICHAM IHCCEPTAI[IOHHOTO COBETa,
MPUHSBIIETO AUCCEPTALMIO K 3aIlUTE, U 3aMHTEPECOBAHHBIM OPraHU3ALIUSAM.
[Nepeyens opraHu3aiuii, KOTOPbIM aBTOpedepaT JUCCEPTALUK PACCHLIACTCS B
00s13aTeITEHOM TIOPSAKE, OTIPENIEIIETCS TUCCEPTAIIMOHHBIM COBETOM.

IIpu mpUHATHM K 3alMTe AUCCEPTAllMU HAa COUCKAHUE YUEHOH CTENeHHU
JIOKTOpa HayK AMCCEpTAllMOHHBIN COBET He MO3JHee 4YeM 3a 3 Mecsla
J10 IHS 3aIUUThl, & NP NPUHATHH K 3aLIUTE AUCCEPTALMH HA COMCKaHUE
YUYEHOH CTENEHU KaHIuAAaTa HayK — HE MO3JHEE YeM 3a 2 MecsAua 0 JHS
3alUThl pa3MeriaeT Ha oduiuansHoM caiite Komuccun B cetu MuTepHer
TEKCT OOBABICHHUS O 3aIIUTE TUCCEPTAllMH M aBTOpedepaT TUCCEePTAINH.
Bce 0T3BIBBI, TOCTYNIUBIIAE HA AUCCEPTALIUIO B aBTOpedepar auccepTanun
(npu HanmuuuM aBToOpedepaTa), pa3MeNIaloTcs Ha OQUIMAILHOM CalTe op-
rauu3agud. OT3bIBbI, I[OCTYNHBIIME B JEHb 3allUThl M IO3JTHEE,
He paccMarpuBaroTcsi. Hannuue oTpuniaTenbHbIX OT3BIBOB HE SIBJISIETCS OC-
HOBAaHHEM B OTKa3€ 3allUThl AUCCEPTAIlMU. 3aceJaHue JUCCEPTALUOHHOIO
COBETa CUMTAETCS MPABOMOUYHBIM, €CIIH B €ro paboTe MPUHUMAIOT ydacTue
HE MEHEe JIBYX TPETEH YWIEHOB JUCCEPTALMIOHHOIO COBETA, BKIIIOYAs YJIEHOB
JIUCCEPTALIMOHHOIO COBETA, YYACTBYIOIIMX B 3aCEIaHUU JUCCEPTALUOHHOTO
COBETa B yJAJIEHHOM HMHTEPAKTHBHOM peXHUMe (C MCIOJIb30BAHHUEM BHUJIEO-
KOH(EPEHII-CBA3H NpPU YCIOBUH ayIHOBH3YAIbHOTO KOHTAKTa C YYaCTHH-
KaMU 3acelaHusi). PemieHne AMCCEPTAIMOHHOTO COBETA IO BOMIPOCY IPH-
CY)KIEHHUS YYEHOW CTENeHH IOKTOpa WM KaHAMJAaTa HayK CUMTAETCs IO-
JIO’)KUTENBHBIM, €CIIM 32 HETO IMPOT0JI0COBAJIM HE MEHEE IBYX TPETEN WIEHOB
JIUCCEPTALMOHHOIO COBETAa, YYaCTBOBABIIMX B 3acelaHdd, B TOM 4HCIE
B yJIaJICHHOM HMHTEPaKTUBHOM pexume. [Ipu mpoBeneHHH 3acemaHus Tuc-
CEepTALMOHHOIO COBETA BELyTCs €r0 CTEHOrpaMma U ayIHOBUACO3aINCh.

3amura AuccepTanuy MyONWYHAa W HOCHT XapakTep HayIHOW IHCKYC-
CHH, TIPH 3TOM aHANW3y MOJBEPraroTCsi JOCTOBEPHOCTh M 0OOCHOBAHHOCTH
BCEX BBIBOJIOB M PEKOMEHJAIIMH HAy4YHOTO M IPAKTHUYECKOTO XapakTepa,
coaepKaluxcst B aucceprauuu. Ilociae okOHYaHHS 3alUThl AUCCEPTALIU
JIUCCEPTALIMOHHBINA COBET IMPOBOAUT TAHHOE TOJIOCOBAHHE 110 MIPUCYKICHUIO
ydeHo! cTemeHu. 1Ipu MoJoXKHUTEIBHOM pe3ysibTaTe TOJI0COBAaHUS MO IMPH-
CY)KJIEHUIO YYEHOM CTeNeHU B 3aKJIIOYEHUH HUCCEPTALMOHHOIO COBETa OT-
paxaroTcsi Hamboylee CYIIECTBCHHBIC HAYYHBIC PE3YJIbTAaTHl, MOJIyICHHBIC
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JIMYHO COUCKATEJIEM YYCHOW CTEIeHH, OIIEHKA WX JOCTOBEPHOCTH M HOBH3-
HBI, UX 3HAYCHHUE /IS TEOPUH U TPAKTHUKH, PEKOMEHIAIIMK 00 HCIOJIb30Ba-
HHUH PE3YJbTATOB JIUCCEPTAIIMOHHOTO UCCIe0BaHus [6].

CeeileHust O  pe3yjibraTax MyOJIMYHOM  3al[UTBI  JUCCEPTAIMU
B INCCEPTAIIMOHHOM COBETE pa3MelIalTcs Ha O(UIMAIbHOM caiTe opra-
HU3AIUY.
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AnHotauus. [TpuBoguTCs HaydHO-000CHOBAaHHOE PAOHUPOBAHUS TEP-
puToprn HEAOCTATOYHOI'O YBJIAXXHCHUA I10 00€eCIeYeHHOCTH BOJIHBIMU pE€-
cypcaMu C HUCIIOJIb30BAHUEM IMPUHIUIIOB 3KOCUCTEMHOI'O BOAOIIOJIb30Ba-
HHA. YCTaHOBJIEHBI 06HH/I€ 3aKOHOMEPHOCTHU (bOpMP[pOBaHI/IH BOJHBIX pE-
CYpPCOB, BBIIIOJTHEHA PETHOHAJIBHASA OL€HKA BO3MOXXHOCTHU IIOJTYYEHHUA 10-
MOJIHUTENIBHEIX 00BEMOB BOJbI AJ1d UCIIOJIB30BaHUSA B CCJIILCKOM X03HI7[CTBe,
OIIPEACICH KOMIIJICKC MepOHpI/IﬂTI/Iﬁ IO pallMOHAJIbHOMY HCIIOJIb30BaHUIO,
OXpaH€ MOA3EMHBIX U TOBEPXHOCTHBIX BOI.

Key words: water resources, zoning, land reclamation and water man-
agement complex, ecosystem water use, agriculture, land reclamation.

Annotation. The article presents a scientifically-based zoning of the ter-
ritory of insufficient moisture by water resources provision using the princi-
ples of ecosystem water use. The general regularities of the formation of
water resources have been established, a regional assessment of the possi-
bility of obtaining additional volumes of water for use in agriculture has
been carried out, a set of measures for the rational use and protection of
underground and surface waters has been determined.

I'apantupoBaHHOE OOECIICUCHUE HACEICHUS U IKOHOMHKH BOJION TpeOy-
€MOro KadecTBa M B HEOOXOOMMBIX OObEMax CTAaHOBUTCS OIJHOM
U3 MIPUOPUTETHBIX MPOOJIEM TOCYAApPCTBEHHON MOIUTHUKH, HAMPaBICHHON
Ha COXpaHEHHUE 3J0pOBbsS W YJIyUIEHUE YCIOBUW NPOKWUBAHUS POCCHUSH,
pa3BUTHE MPOU3BOJICTBCHHOTO M CEJIbCKOXO3SHCTBEHHOIO MOTCHIIAAA
ctpanbl. OOecriedeHHe BOAHBIMU PECYpCaMH OCIIOKHEHO HEPaBHOMEPHBIM
pacrpe/ielieHeM MOBEPXHOCTHBIX M MOA3EMHBIX BOJ MO TEPPUTOPHUHU CTpa-
Hbl. B psne pernonos ourymaercst Ae(pUIMT BOJBI, IPEXKJIE BCETO, MPHUIOA-
HOM JJIsl XO3HCTBEHHO-MIMTHLEBOTO BOJOCHAOKEHHS, HE XBATAET BOJHBIX
pecypcoB B 3aCyIUIMBBIE TOJBI U Ul OpOIICHHUsS 3eMelb. CUTyauust ycy-
Fy6ﬂﬂeTC)I B CBA3HU C TCKYIIUMH KIIMMATHYCCKUMU U3MCHCHUSIMU.

Poccust ocraercst pernoHOM MHUpA, IJie MOTEIUICHHE KIMMaTa B TeUSHUE
XXI B. OyzeT, M0 MPOrHO3aM, CYHIECTBEHHO MPEBBINIATH CPEIHHE II100ah-
HBIC IIOKA3aTCIIN. HpOI/ICXOI[I/IT MOCTCICHHAA apuan3alusa KiinMara, nNpexac
Bcero, Ha tore EBpomneiickoii yactu ctpansl (puc. 1), 9to caenaet npobiaemy
BOJI000ECTICUEHH S PETHOHOB 0COOSHHO OCTPOH.
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Puc. 1. PaiionnpoBanye TepPpUTOPHUH 110 arPOKINMATHIESCKHM yCIOBHAM
(mo I'. T. CenstrunoBy 1 C. A. CanoXHHKOBOH)

B cBs3u ¢ atuM, paspaboTaHo reorH(OpMAIIOHHOE 00OCHOBaHHE pa-
UOHAIBEHOTO BOJIOMOJB30BAHUS B CEIBCKOM XO3SIMICTBE HA OCHOBE pailoHU-
pOBaHUsI 30HBI HENOCTAaTOUYHOIO YBIAXKHEHUs eBporelickoi vactu PO
0 00ECTICUCHHOCTH OPOIICHUS M CEIbXO3BOJOCHAOKCHHUS BOJHBIMH pe-
CypcaMu.

Pa3paboTaHna TakCOHOMHYECKasi cXeMa PalOHHUPOBAHMS, TIPH ITOM pabdo-
ThI IPOBEJCHBI B F€OMH(OPMALMOHHON Cpelie ¢ UCMOIb30BAHHEM CPEIICTB
muctannnonroro 3ouauposanus (MIC3 LANDSAT, SPOT, SENTINEL),
HAXOIAIINXCS B OTKPBITOM JOCTYIIC. BEIMONIHEHA BEKTOpU3AIUH KapToTpa-
¢mueckoro marepuana. O6paboTka M aHAJIU3 JAaHHBIX KOCMHYECKHX HM300-
PaKEHHUI MPOU3BOIMIACH TIOCPEACTBOM CBOOOTHON KPOCCIUIAT(OPMEHHOM
reonH(popmarroHHon cuctemsl QGIS.

PaiioHupoBaHue 30HBI HEIOCTATOYHOI'O YBJIAXKHEHUs €BPOIEHCKON ua-
ctu PO mo obecriedeHHOCTH BOJHBIMH DPECYypCaMH BBITIOJHEHO HCXOJS
W3 CIIEAYIOMNX NPUHIHIOB [1-4]: MakcHMalbHOE HCIOJIb30BAHKE CYIIle-
CTBYIOIIUX KapT, OTPAXKAIOUIMX 3aKOHOMEPHOCTH (OPMHUpPOBaHHS U JUHA-
MHUKH THUAPOJOTHYCCKUX U THUIPOTCOIOTHICCKUX (DAKTOPOB, OIPEIEIISIO-
IIMX yCJOBHUS BOJOIOJB30BAHUS; yUET M OTPaXKCHUE MPU PAHOHHMPOBAHUHU
KIIMMAaTUYEeCKAX W3MEHCHHU B YCIOBUSIX (POPMHUPOBAHUS BOIHBIX PECYpPCOB
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JUI TIOCJEAYIOILEro OINpEeNeNeHUs] UCTOUHUKOB MONOJIHUTENBLHOIO BOMAO-
obecrieueHnst; JIOMyIIEHUE ONPEAEICHHBIX IMMOTPEIHOCTEH IpU Tepexoe
OT MeJKOMacmTabHOro K cpeaHemacmtabHOMy — pailOHHpOBaHHUIO
Ha IPaHUIaX TaKCOHOMHMYECKMX EAMHHII M aJMHHHCTPATHBHBIX pailoHOB;
COXpaHEHHE HKOJIOTUYECKOW YCTOWYHUBOCTH PETHOHA K BOJIOXO3SIIICTBEHHOM
JEsATENbHOCTH Ha OCHOBE OXPaHbI BOJHBIX PECYPCOB PETMOHA OT UCTOILCHHSL.

B kauecTBe TaKCOHOB NPH PAHOHWPOBAHUH BBHIOPAHBI arpOKIMMaTHYE-
ckue 30HbI 110 . T. CensaHUHOBY; apTe3HMaHCKhe 0acCeHbI BTOPOTO MOPSI-
Ka; BEIMYMHA CPEIHETrOJ0BBIX E€CTECTBEHHBIX PECYpPCOB IMOBEPXHOCTHBIX
BOJI; BEJIMYMHA BOCIOJIHEHMS MOA3EMHBIX BOJI Ha BOJOCOOPHOH TeppHTO-
PHH; METHOPATHBHOE COCTOSIHUE 3€MEJIb M MOTPEOHOCTh B OPOIICHHH; CO-
crosgHuss I'TC. Tlo gaHHOW TaKCOHOMMYECKOH CXE€ME€ IOCTPOEHBI KapThl
paiiOHMPOBaHUs TEPPUTOPUI M MHTETpajbHAs KapTa HCIIOJIb30BAaHHS BOI-
HBIX PECYPCOB AJISI OPOLICHHUSL.

ITpuponHO-KINMAaTHYECKHE YCIOBUS TEPPUTOPHU OTPAKEHBI BETHIHHON
ruaporepmudeckoro kodddurmenta (I'TK). B TlpenkaBkasse Ha [Oro-
BocTtoke KpacHomapckoro kpast u kpaiiHem fore CTaBpOIIOJIBCKOTO 30HA
N30BITOYHOTO YBIIQ)KHEHHUS B BET€TAIMOHHBIH IEPHOJ C THAPOTEPMUUECKAM
koapunmenrom I'TK — Gonee 1,5. OcuoBHas teppuropus Camapckoid,
CapatoBckoii, Bonrorpaackoii, PocroBckoit obmacreit, Kpacnomapckoro
n CTaBpOMONBCKOro Kpasi, MOYTH MOJNOBUHA TeppuTtopuu KaiMmelkuu oTHO-
CATCSI K 30HE C 3aCyIUIMBBIM BereTalMoHHbIM mepuomom ¢ I'TK 0,5-1,0
U BEpOSATHOCTHIO 3acyX 25-50 %. K 30He ¢ CyXuUM BereTaliOHHbIM MEPUO-
nom, I'TK 0,3-0,5 u BeposTHOCTBIO 3acyx Ooiyee 75 % OTHOCATCS IOTO-
BocTtouHas gacth CaparoBckoil oOmactu, Bonrorpanackoii, Bcsa ActpaxaH-
ckast obnacth n Oonbinas yacTh KanMblkun. Apre3naHckue OacceiHbl, K
TEPPUTOPHUHU KOTOPHIX OTHOCSTCSI paccMaTpuBaeMble cyObekTsl denepanu,
CXEMaTHUYHO TTOKa3aHbl Ha PUC. 2.

Knumarndyeckue n3MEHEHHsI  ONpEJENCHHBIM — 00pa3oM  BIHSIOT
Ha ycloBus (OpMHUPOBAHMS TOA3eMHBIX BOJ (puc. 3). Tak, Ha 3HAYHUTEIb-
HOW 9acTH PaccMaTpPHBAEMON TEPPUTOPHUHU B PE3YIbTATe IMOBBIIICHUS TEM-
MepaTypHOTO peXuMa B 3UMHHI MEPHOJ, N3MEHEHHS B PEKHME BBINAIA0-
IIMX OCAJKOB M Ip. MPOUCXOAUT yBEIHMUYEHHE MUTAHUS MOJ3EMHBIX BOJ B
3UMHHH TIEPUOJ U, HCXOIS M3 JMHAMHUKH MEXEHHOTO CTOKAa PEK, yBeIHde-
HHE BO30OHOBISIEMBIX pecypcoB Noa3eMHbIX Boa. C Touku 3peHus Gpopmu-
POBaHMS MOA3EMHBIX BOJ, 3TO ONAaromnpuATHBIN (HaKTOp, CIIOCOOCTBYIOIINH
YBEJIMUYECHUIO MX 3amacoB. [IuTaHue MOA3eMHBIX BOA, CyIs IO BEIUYMHE
MEXEHHOT'0 CTOKa, Bo3pociio B Camapckoit obiactu u Ha 3amaje CapaToB-
KO TIpakTHYecKHd B J(Ba pa3a, B POocTOBCKO# o0macTv, Ha 3HAYHUTENEHOU
gactu KpacHomapckoro u CTaBpOMOIbCKOTO KpaeB €CTECTBEHHBIE PECYPCHI
VBEJMYUITNCH Ha BenuuuHy oT 5 10 15 % [5]. Ha teppuropun Kanmbikuu,
AcTpaxaHCKOW 00JacTH W 3HAYUTENBPHOW dacTH Boirorpaackoit cymie-
CTBEHHBIX M3MEHECHHH B YCIOBHSX IHWTaHMS IOA3EMHBIX BOJ HE IPOU30-
I1710.
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Puc. 2. Apresunanckue 6acceiiHbl BTOporo nopsiaka (1o kapTe THAPOreoIorHIeCKoro
paitoruposanus CCCP, BCETMHI'EO)

PacnpepeneHmne 3MEHEHNs CPAHEro 3HaUeHNs MECAYHOO MOAYSIA CTOKA 3UMHEIl MEXEHHM|
[0 Pexu ¢ 3uMHnMM nasoakamm

Puc. 3. PactipenienieHye BeMMIUHbI TIO3EMHOTO [TUTAHHS PEK Ha TEPPUTOPUH FOTa
eBporeiickoii yactu PO
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Pacnipenenenue cpemHETONOBBIX MOBEPXHOCTHBIX BOIHBIX PECYpPCOB
NPETepIIeNIo 3HaYMTENbHbIE M3MEHEHUS! KaK B IOJIOKHTENBHYIO, TaK M B
OTpHLATENEHYIO CTOPOHBI (pHC. 4).

[ 1530
I -15+-5
545
B 5-15
[ 50-70

jckas obnactb

Puc. 4. Pacnpez[eneﬂne CPEAHETOAOBBIX €CTECTBECHHBIX PECYPCOB IOBEPXHOCTHBIX BOJ

Ha ocnoBHoll Teppuropun PocTroBckoil, AcTpaxaHCKOH, I0XKHOI 4acTH
Bourorpazckoii obiactell MOBEpXHOCTHBIE BOAHBIE PECYPCHI COKPATHINChH
B MHOTOJIETHEM pa3pese, HauuHas ¢ 1970-x ronoB Ha 5-15 % ot cpenne-
MHOTOJIETHEH BEJIMUNHBI.

CHMMETPUYHO 3TOH TEPPUTOPHU BEIWYHHA PECYPCOB MOBEPXHOCTHBIX
BOJI B IIpefieNiax ceBepa Bonrorpanckoii 0011. u rora CapaToBCKOW Ha ceBepe
HCCIIelyeMON TEPPUTOPHUH, a HA IOre — B Ipeneiax 10KHOM yactu Pocros-
cKoif obmacTH, ceBepHoit yactu KpacHomapckoro u CTaBpONOIbCKOTO Kpast
BEJIMYMHA KoJebneTcs B mHTEepBaie oT -5 % 1o +5 %, T. €. 0coObIX M3Me-
HeHni He mperepriena. Ha ceBpe CapaToBckoit obmacth, Gomnpmueil gactu
Camapckoii — Bo3pacTaeT Ha BEJIMYUHY 70 5 %.

Paspabotansr mupoBas u reonHpopManoHHas 0a3a JaHHBIX IO BU3Y-
aNnMu3alliy pe3ybTaTOB PaOHUPOBAHUS C BbIJauel aHAIUTHYECKUX OTUe-
TOB HCIOJIB30BaHMS MMOBEPXHOCTHBIX M MOA3EMHBIX BOZA AJISI OPOIICHHS U
CeNIbX03BOIOCHA0EHUsI HacelleHHs. BhINoIHEHHOE paiiOHMpOBaHUE MO3-
BOJISIET YCTAaHOBUTH OOIIHE 3aKOHOMEPHOCTH ()OPMHPOBAHUS BOAHBIX pe-
CYpCOB, OLICHUTH B PETHOHAILHOM IIaHE BO3MOXKHOCTD (TIpH HEOOXOJUMO-
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CTH) TIOJYYEHUs JONOJHHUTEIbHBIX OO0BEMOB BOJ JUIS HUCIIOJIb30BaHMS
B CEJIbCKOM XO3SIHCTBE, OMPEAEINTh KOMIUIEKC MEPONPHATHH IO pamuo-
HaJIbHOMY HCIOJIb30BAHUIO, OXPaHe MOJ3EMHBIX U IIOBEPXHOCTHBIX BO.

PaiionnpoBaHne TEppUTOPUH 30HBI HEAOCTATOUHOTO YBIIAKHEHUS €BPO-
neiickoii yactu P® mo 00ecrieueHHOCTH OPOIICHUS U CEIbX03BOJOCHA0MXKE-
HUS BOIHBIMH pecypcaMy, UMeeT 3Ha4CHHE JJIS COCTABICHUS MEPCHEKTHB-
HBIX IIJIAHOB BOJIOIIOJIL30BAHMS, MOXET CIIy>KUTh OCHOBOM JUIS JIeTalbHON
MIPOPaOOTKH MEPOTIPHATHI O MOBHIIIEHUIO BOJOOOECIICUCHHOCTH OTa €B-
poneiickoii yactu P® BonHBIMH pecypcamu.
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PU3UKO-XUMHUYECKHUE gBOFICTBA IHOYB XbI3UHCKOT'O
PAUOHA ABEPBAUIKAHA U UX BIIMAAHUE
HA ATPOOU3NYECKHUE CBOUCTBA

A. M. [Ixxadapos, 1-p punocoduu no arpapHoi Hayke, IOLEHT,
3aB. JabopaTtopuei GU3MKH oUB
9. M. Mamenosa, 1-p ¢priocoduu o arpapHOi HayKe, CT. Hayd. COTPYJHUK
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WuctutyT nouBoBencHus u arpoxumun HAH AzepOaiimkana,
r. baky, AzepOaitmkan

KiroueBble cj0oBa: (DU3MKO-XMMHYECKHE CBOWCTBA, arpoQu3NIECKUE
CBOMCTBA, TPAHYJIOMETPUUYECKUNA COCTAB MOYBHI, TYMYC.

AHHoOTanuA: B n1anHOM cTaThe paccMaTPHBAIOTCS CIIOCOOBI MOBBIIICHUS
IJI00OPOUS TOYB. ATpO(MHU3NYECKHUE CBONMCTBA MOYBHI SIBISIOTCS BaXKHEH-
IIUMH YCIOBHAMH €€ Tutofopous. OHUM U3 OCHOBHBIX BOIIPOCOB COBpE-
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MCHHOCTH SBJISICTCA IMOBBIIICHUE YPOBHSA 3E€MJICAC/IMS, MMOJTYUYCHUC BBICOKO-
ro ypoxasi CeIbCKOXO3IMCTBEHHBIX KyJNbTyp. Jist 3TOro, B mepBylo oue-
peab, Tpe6yeTC${ MOBBICUTH INIOAOPOAUC IMOYBLI, IPABUJIBHO U 3(1)(1)€KTI/IBHO
WCTIONIb30BaTh TMOJIMBHYIO BOAy W TMouBy. Iloka3zaHo, dYTO Gu3UKO-
XMMHUYCCKHE CBOWCTBA MOYB XBI3BIHCKOTO paiioHa AsepOaiimkaHa ompese-
JISTIOT W XapaKTEepU3yIOT uX coctosiHue. CeBOOOOPOT CeMbCKOXO3IUCTBEH-
HbIX KYJIBTYP CHOCOﬁCTByeT MOBBIIICHUIO TIOAOPOAUA TMOYB U SBJIACTCA
OMOJIOTHYECKH M DKOHOMHYECKH BBIT'OJHBIM MEPOIIPUATHEM.

Keywords: physical and chemical properties, agrophysical properties,
soil granulometric composition, humus

Summary: This article discusses ways to improve soil fertility. The ag-
rophysical properties of the soil are the most important conditions for its
fertility.One of the main issues of our time is to increase the level of agri-
culture, to obtain a high yield of agricultural crops. To do this, first of all, it
is required to increase soil fertility, correctly and efficiently use irrigation
water and soil. It is shown that the physicochemical properties of soils in the
Khizi region of Azerbaijan determine and characterize their state. Crop rota-
tion of agricultural crops helps to improve soil fertility and is a biologically
and economically beneficial measure.

B nanHO#1 cTaThe HaMH OBUTH PacCMOTPEHBI HEKOTOPHIE OCHOBHBIE THIIBI
no4B XbI3BIHCKOTO paiioHa AzepOaiimkana. XbI3bIHCKUI pailoH XapakTepu-
3yeTcsl MSTKAM KIMMaToM, BO3AyX cyxoi. bombmmass dacTe Teppuropun
paiiona moxpseita jecamu. Ha paBHMHHOM moOepexxbe Kacnus B okpecTHO-
crsix llypabaga pacrionokeHsl opolIaeMble )KHBOTHOBOAYECKHE M HTHUIIE-
Boaueckue HU3MHBL K 3amany ot nepeBHM ['mnasu gopora mpojeraer yepes
KpacouHble TONyITycThIHHBIE JMaHgmadrTel. [IpumepHo B 10 kM K 3amany
oT ropoza XbI3bl, 3€JIEHBIE XOJIMBI C TYCTBIM JIecOM AJNTHI-Arada, KOTOPBIH
SIBISIETCSI HAIIMOHAJIBHBIM MTApKOM AJIThIarad.

XBI3BIHCKHUIT paifoH — OAMH U3 JIeCHBIX paiiloHOB A3epOaiimkana. OkoJo
9 931 rexrap (24 540 akpoB), wiu 6 % paifoHa npeactaBieHs! gecamu. O0-
JacTh OTJIMYAETCs OOraThiM pa3HoOOpasneM JaHgmadTa u dkocucreMm. Hu-
JKe TIPUBOJAUM OIHMCaHUe cepo-Oypbix (SIpeiMua Anrteiarad), cepo-Oypbix
(AmMa) mouyB M M3ydEeHHBIX pa3pe3oB [1;4].

Cepo-Oypble  (KalITaHOBBIE) TIOYBBI OTHOCATCS K 30HE CYXHX
CyOTpPONMYIECKUX CTETEH M MOKPHIBAIOT HU3KOTOPHYIO U MPEATOPHYIO 30HBI
AszepOaiimkana. bonbmias 4acTe 9THX 3eMeNb PacHoNoKeHa B IPEATOPbIX
BOCTOYHOM M OT0-BOCTOYHOM yactv bosbinoro Kaskasa, Ha Beicore 200—
600 M Hanm ypoBHeM Mops. KmuMaTr aganTupoBaH K KIMMaTHYEeCKUM
YCIOBHSIM ~ CYOTpPOIIMUECKOTO  TI0sica,  CPEXHEroJoBas  TeMmIepaTypa
koneOnercs B mpenenax 12-13,2 °C, 3umoli He npoMep3aeT MOYBA,
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XapakTepHa MsrKas 3uMa M >kapkoe Jjero.EcrecTBeHHas pacTHTEIBHOCTh
COXpaHseTcs Ha OIpPaHMYCHHBIX Yyd4acTKax. Pemped moBepxHOCTH B
OCHOBHOM  (pparMEeHTapHbIH, HAIlOMHHAET HU3MEHHBIC IPEArOpbs,
peo0IafaloT  BOJHO-3PO3HMOHHO-aKKyMYJSTHBHBIE  (OPMBI  pembeda.
3acynmmBasi cyOTpomMdeckas CTelHas 30Ha SIBISIETCS OJHMM U3
JIPEBHEUIINX HCTOYHHMKOB OpOIIAEMOr0 3eMJIeJeNIMs W JI0 CUX II0p
MHTCHCHBHO HCIIOJIb3YETCS B YCIOBHSAX OPOLICHHS M TOJHBHON KyJIbTYpBL
B 3aBucuMocTH OT YyCIOBHH penbeda Ha HUCCICAyeMOil TeppUTOpPHU
BCTPEYAIOTCS cepo-Oypble MOYBHI Pa3HOI'0 MOP(OreHETUUECKOro NpohHIIs
[2; 4]. Kiaumatudeckue yciaoBus cepo-0ypsiX MOYB yMEPEHHO-TEILTBIC CYO-
TPOIMYECKUE MONYMYCThIHHBIC. PacTHTENEHOCTh COCTAaBISIOT 3(heMepsl,
TMOJIBIHU, T€OPTUHBI, YepHasi cMopoauHa U Jp. [louBooOpasyomiue nopoist
COCTOSAT B OCHOBHOM U3 3aCOJICHHBIX IJIMH U MPOJIYKTOB UX 3PO3HH.

Cepo-0ypsie MOUBbI MOP(OJIOTHYCCKH OTIMYAIOTCS XOPOIIO BhIPaKEH-
Hol muddepeHranyeil reHeTHIeCKUX rOpU30HTOB. IS STHX ITOYB Xapak-
TEpHBI CJEYIOIINE OCOOEHHOCTH: HHU3KOE COAep)KaHue rymyca (OKOJIO
2 %), HalM4Ke yIJIOTHEHHOTO TOpH30HTa B, pe3kas anddepenipanus xap-
OoHara KaJblMs W TUICAa MO TCHETHYECKUM TOPH30HTaM, IOBBIIIEHHOE
HAaKOIUICHHE TJIMHHUCTBIX YacTHUIl B COJIOHIIOBBIX TOPH30HTaX HPH OTHOCH-
TENILHOM OO€IHEHMH DSTHUMH YacTUI[AMU IIOBEPXHOCTHOTO TOPU3OHTA.
Jns 5TUX TI0YB XapaKTepHO BBIMBIBaHHE OBICTPOPACTBOPHMBIX CONCH W3
BEpXHEH 4acTH MOYBBI, MIETOYHAs PEaKI¥s W HAKOIJIEHUE TMICa Ha OIpe-
nerleHHoH riryonne [3].

CrpyKTypa HOYBEHHOTO IOKPOBa CEPO-OYphIX IOYB XapaKTepH3YeTCs
KOMIUIEKCAaMH THITMYHBIX, BBIIIETOYCHHBIX M KapOOHATHBIX COEIMHEHUI,
Kak Ha CKJIOHaX, TaKk ¥ B TOPHBIX paiioHax. ['paHyjgoMeTpHYecKuii cocraB
paccMaTpHBaeMbIX II0OYB pasHbIH, NPeoOsagaloT TIMHUCTBIE Pa3HOBHUIHO-
cTi. B 3aBucMMOCTH OT YCIIOBHH 3ajieraHusi OTMEYaeTcsl 3HAuNTeIbHas
CJIO)KHOCTH IIOYBEHHOT'O IIOKPOBA 30HBI C HAJIMYHEM COJIOHYAKOBBIX U CO-
JIOHLEBATHIX mopon (Tabm. 1).

Ta6uauua 1. FpanyaomMerpudeckuii cocraB mo4s XbI3HHCKOro paiiona (Mmm, %0)

Paspes, | 1 | 10- | 025- | 005~ | 001~ | 0,005

N 614';121, 025 | 0,05 0,01 0,005 0,001

Cepo-kopuiHeBble (KalITAHOBBIE) MOYBHI, SIpbIMua,
AJTbiaray
0-15 1,68 3,95 14,65 5,35 24,15 50,22 70,75
P-1 15-45 1,75 | 14,19 3,83 8,78 26,56 44,86 80,22
45-65 1,58 2,90 11,90 6,83 29,11 47,65 83,63
65-100 | 0,44 1,60 8,07 9,21 30,63 50,06 89,90

<0,001 | <0,01

89



Oxkonuanue tabn. 1l

1 2 [ 3 [ 4 ] 5 [ 6 ] 7 8 9

Cepo-0ypsbie nousbl, Smma
0-10 0,06 1,60 8,70 12,70 36,37 40,55 89,65
P-11 10-25 0,05 | 815 8,56 3,30 31,85 48,00 83,18
25-40 0,02 - 8,36 3,42 32,06 60,45 95,93
40-85 0,40 | 2,60 8,57 3,94 36,38 48,02 88,34

Ta6auna 2. OcHOBHBIE COCTABJISIIONINE CBOHCTBA MOYB XbI3HHCKOI0 paiioHa

P | e | sy | cscon | rywene | A [ o
Cepo-KopuuHeBble (KAIITAHOBbIE) MOUBLI, SIpbIMua AJThIaraqy

0-15 5,65 19,23 1,98 0,104 8,5

P-1 15-45 4,57 21,40 1,55 0,306 8,5

45-65 4,30 21,16 0,49 0,118 9,7

65-100 4,65 23,68 - - 9,5
Cepo—0ypsbie nousbl, Smma

0-10 6,55 19,78 2,50 0,16 7.8

P-11 10-25 8,52 19,67 1,45 0,13 8,7

25-40 8,50 20,60 0,53 0,05 8,9

40-85 9,06 18,95 0,05 - 9,0
Cepo—0ypsie noussbl, 'niazu

0-25 6,15 21,98 0,99 0,10 8,2

P2 25-40 6,95 21,77 0,94 0,09 8,3

40-55 6,15 22,43 0,32 0,06 8,2

55-95 8,15 23,28 0,07 0,04 84

KimmaTudeckue yciioBHsi cepo-0ypbIX MOYB YMEPEHHO-TEIUIbIe CyOTpo-
MUYECKHe MOJTYINYCThIHHbIE. PaCTUTENILHOCTh COCTABISIOT 3heMepsl, MOJbI-
HH, TEOPIHHBI, YepHasi cMoponuHa u ap. [louBooOpasyroiine mopoasl co-
CTOSIT B OCHOBHOM U3 3aCOJICHHBIX [JIMH U MPOAYKTOB UX PO3UH.

Hamu ObLT MpOBEJICH CPaBHUTEIBHBIA aHAN3 CEPO-KOPUYHEBBIX (Kalll-
TaHOBBIX) MOYB XBI3MHCKOTO paifoHa B cenax SIppiMya, AJThlarad, cepo-
OypbIx mouB cei Smma u ['mnasu. Y CTaHOBJICHO, YTO TH MOYBBI OTHOCSTCS
K MajyioryMmycHbIM. B cese Slmma konuyecTBo rymyca 0oJbIiie BCEro B CEpo-
OypbIX mouBax, ero cozjepxkanue B BepxueMm (0-10 cm) croe cocraBisier
2,5 % u mocrenenno cumkaetcs 10 0,05 % B rnybuny (tabdn. 2). Cyue-
CTBYET OIpeieNieHHast 3aKkOHOMepHOCTh B KonmaecTBe CaCO;. Taxmm obpa-
30M, MPAKTHYECKH BO BCEX HMCCIIEAOBAaHHBIX 00Opasiax coxepxanne CaCO;
YBEJIMYUBAJIOCH ¢ IIyOHHOM. Hanbospiiee KOJIMIecTBO HAXOIUTCS HA TITy-
oune 65—-100 cM u cocraBsiet 23,68 %. B ormmune ot CaCOj3 conepkanne
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a30Ta 3HAYMTEIHHO YMEHBIIACTCSA C TIIyOMHOW M KONeONeTcs B mpeaenax
0,3-0,04 %.
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VK 631.1
CHWKEHME I1JI0IOPO/IUS TOYBBI:
[MPUYHUHBI 1 METO/IbI BOCCTAHOBJIEHUS

JI. T'. loimaToBa, KaH[. 9KOH. HayK, TOLEHT
3. H. CrenaHoBa, MarucTpasnt
HoBouepkacckuil HHKE€HEPHO-MENUOPATUBHBII HHCTUTYT
uM. A. K. Koprynosa ®I'bOY BO «JloHckoit [AY»,
r. HoBouepkacck, Poccuiickas ®enepauus

KiroueBble ci1oBa: BOCCTAHOBJICHUE, YITYUIICHUC 3€MEJIb, IJIOJOPOAUC,
mpoueccChl Aerpaaanuu, 3eMJICACIINE, OKPYIKarolias cpeaa.

AHHOTaIIl/ISI: CoxpaHeHHe j1o40poaus Mo4B SABJISACTCA OILHOﬁ U3 CaMbIX
BaXHBIX MPOOJIEM B COBPEMEHHOM MHpe. B cTaTtbe ompeneneHbl MPUUUHBI
CHIDKCHMA TNIOAOPOANS ITOYBBI, & TAKXKXE METOJAbI BOCCTAaHOBJICHHUA, COXpa-
HEHHS M TOBBIIICHHS €€ IUIoJopoaus. PaccMoTpeHs! rpymibl (aKTOPOB,
OINPEACIIAIOUINX IIJIOJOPOIHUE ITOYBEI.

Keywords: restoration, land improvement, fertility, degradation pro-
cesses, agriculture, environment.

Summary: The preservation of soil fertility is one of the most important
problems in the modern world. The article discusses the reasons for the de-
crease in soil fertility, as well as methods for restoring, preserving and in-
creasing its fertility.

[TpoGnema coxpaHeHUs! MIOAOPOIHS W MOBBIIICHHS Ka4eCcTBa MMOYB Ce-
TOJIHS SIBJISIETCSI OJJHO# M3 caMbIX INIAaBHBIX MpobieM 3emienenus. [lousa —
MIPUPOIHEIN 00BEKT, GOPMHUPYIOUTHICS B pe3ybTaTe MPeoOpa3oBaHU I10-
BEPXHOCTHBIX CJIOEB CYIIM 3eMIJIM [P COBMECTHOM BO3/eHCTBUH (PakTOpPOB
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nouBoobpazoBanusi. OHa COCTOUT M3 TOYBEHHBIX TOPH30HTOB, 00PA3YIOMINX
MOYBEHHBIN MTPOQHIb, M XapakTrepusyercs mionopoanem. CocTosHUE MO4-
BEHHOT'O TIOKPOBa CEJILCKOXO3SMCTBEHHBIX 3€MEJb SIBISICTCS HMCTOYHUKOM,
obecrieunBarONIIM CTa0MIBHOE pa3BUTHE OOIECTBA.

OO01eMupoBoe 3HaYEHNE U CTOMMOCTh ITOYBEHHBIX PECYPCOB BO3pacTa-
10T. Poccnst mMeeT MakcUMallbHYIO IUIOIIA/b MOYBEHHOT'O MOKPOBA — IMPH-
MepHo 14,5 mnH kM’ B cembckom  xo3siicTBe HCIOJIB3YIOTCA  BCETO
13,4 % ot o6rueii miomanu. Oxoa0 80 % MOYBCHHOTO MOKPOBA MPUXOIUT-
Cs1 Ha TEPPUTOPHH, UCKITFOUAIOIIIE WIN CHIBHO 3aTPYAHSIOIINE 3EMIICACITb-
yeckoe OocBoeHHE. [louBBI Kak YHHMKaIbHOE HAIMOHAIBHOE OOTraTcTBO
U CTpaTerMyecKuii pecypc — HelooneHeHsl. O0beM MPUMEHSEMbIX arpOXH-
MHYECKHX CPEACTB HEAOCTATOUEH ISl BOCIIPOM3BOACTBA IIOIOPOIHS.

B Hacrosimiee BpeMs INIaBHBIM HCTOYHHUKOM ITOJTHOLEHHOM €1blI JJIS JII0-
JIel SIBJISIIOTCS CENIbCKOXO3SIHCTBEHHBIE MPOIYKTHI, IIPOU3BOJCTBO KOTOPBIX
OCHOBaHO Ha IUIOAOPOJIUM TOYBBL. Ero ompenenser Takoli KOMIIOHEHT,
KaK 'yMyC — OCHOBHOE OpPTraHM4YeCKO€ BEIECTBO MOYBHI, COAEepIKaIIlee MUTa-
TeJIbHBIE BELIECTBA, HEOOXOANMBIE BBICIINM pacTeHus M. ['ymyc cocraBisier
85-90 % opraHu4eckoro BellecTBa MOYBHI U SBISETCS BaKHBIM KPUTEPHUEM
IIPU OLIEHKE €€ MI0A0POauSI.

Bomnpocamu nerpaganyun ¥ BOCCTaHOBJICHHS IIOAOPOJHS ITOYB 3aHUMA-
JUCH B CBOE BpeMs Takue ydeHble, kak M. A. Ctebyr, M. B. JlomoHOCOB,
B. B. [lokyuae, K. A. TumupsazeB u MHorue apyrue [1]. IIporpeccupyro-
masi Aerpajanus IUIOAOPOJHBIX MMOYB IMOOYKAACT CIEHUAIMCTOB Pa3sHOTO
YPOBHS K CPOYHOMY PEIICHHIO JAHHOHW aKTyalbHOM MpOOIIeMBI.

Jlyist moYB, Kak W JUIsi MHOTHX APYTMX KOMIOHEHTOB OKpY’Kalollei cpe-
JIbl, TIOKAa HE yCTAaHOBJIEHbI HOPMAaTUBHI KadecTBa. IlocTanoBnenue [IpaBu-
tensctBa PO ot 13.02.2019 Ne 149 «O pa3paboTke, yCTaHOBICHUH
U TIepecMOTpe HOPMATHBOB KadyecTBa OKPY)KAIOLIEH Cpensl Ul XUMHUe-
CKHX U (U3MYECKUX IIOKa3aTeled COCTOSHUS OKpYXKaromed cpensl,
a Tarke 00 yTBEpKJCHUM HOPMATHBHBIX JIOKYMEHTOB B OOJIACTH OXpaHBI
OKpYXXaIoIeld cpelpl, yCTaHABIMBAIONIMX TEXHOJIOTHYECKHE IOKa3aTeln
HaWJIyYIIMX JOCTYITHBIX TEXHOJIOTHIH» COJAECPIKUT CIIEAYIOIIIE TIOJIOKEHNUS:

— HOPMAaTHBBl KAyecTBAa YCTAHABIMBAIOTCA JUIA OICHKH COCTOSHHSA
OKpYXKaIoIIel Cpeabl B LENIX 00ecredeH s OIaronpusITHBIX YCIOBHH KH3-
HEJICSITeNIbHOCTH YEJIOBEKA, PALMOHAIBHOTO HCIOJIB30BAHUS TPUPOTHBIX
pecypcoB, COXpaHEHHUsSI €CTCCTBEHHBIX SKOJIOIMYECKHX CHCTEM, T'€HEeTHUe-
CKOTo (hOHIA PACTEHHUH, )KAUBOTHBIX U JIPYTHX OPTAaHU3MOB (1I. 2);

— HOPMaTHBBl ~KadecTBa pa3pabaThIBalOTCA W YCTAHABIMBAIOTCS
JUIS OTJENBHBIX KOMIIOHEHTOB IPHPOJHOM Cpeasl, B TOM YHCIIE TOYB (3e-

mens) (. 4) [2].
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«[louBa» M «3eMua» — pa3HbIE KOMIIOHEHTHI OKPY)KAIOIIEH Cpembl,
HO B TEKCT€ JOKyMEHTa OHHU TOXKJECTBEHHBI. PacTeT mpaBoBas Heompese-
JeHHOCTb. [IpakTHyecku BO BCEX PErMOHaX CTPaHBI COXPAHSAETCS TEHJECH-
LU K yXYyJIIIEHUIO COCTOSTHUSI 3eMelb U MouB. [lerpajganys 3eMelb U MouB
OTHECEHa K IJ00albHBIM U BHYTPEHHUM BBI30BaM, a CaMH INOHATHS paszie-
neHsl. Jlerpaganus opomaeMbIX 3eMellb, BbI3BaHHAs B OOJIBIICH CTENeHH
HEpalMOHAIBHBIM HCHOJb30BAHUEM BOJBI, IPOSBISIETCS B OCHOBHOM
B MIX 3aCOJICHWH 1 3a00IaYMBaHHH.

CoxpaHeHHEe 3KOJOTHYECKUX (PYHKIMI MOYBEHHOrO MOKpPOBa — HEIpe-
MEHHOE YCJIOBHE YCTOMYHMBOTO DPa3BHUTHA M CYILIECTBOBaHMS OmoOCheps!
3emim. Ero cocrosiHue Ha miaHeTe ONMpEAENseT CTeNeHb W BPEeMs HACTYII-
JICHUS! SKOJIOTHYECKUX PUCKOB, & TAK)KE PUCKOB M YTrpo3 00ECIICUeHHUS MpPo-
JIOBOJILCTBEHHOM Oe3omacHocTu. [louBa — OCHOBa NPOAOBOJBCTBEHHBIX
CHCTEM BCEX YPOBHEI: OT I100anbHOro 10 MecTHOr0. OCHOBHBIMH MPUYH-
HaMU{ TOHW)KEHHS IIOAOPOJMS IOYBBI SIBISIOTCS (DAKTOPBI, MPEICTaBIICH-
HBIE Ha puc. 1.

OCHOBHBIE TIPAYUHBI IIOHMKCHUAA TIOAOPOAUS IIOYBBL

HEI0CTATOYHOE IIPUMEHEHHE OPTaHMYECKHX BEIECTB, B TOM YHCIIC HABO3a, YTO
CHIJKAET COJIepKaHKe IyMyca B OYBE U yXY/IIAET €€ CTPYKTYpY

I

1

HEpAMOHAIBHOE OPOLICHUE ITPU Heo0eCTIeYeHHOM BOOOOTBCIACHUHU

HEYIOBJICTBOPUTEIIBHOC COCTOAHUE UPPUTALITMOHHBIX NPEHAKHBIX ceTei

I

MIPUMEHCHHUE BBICOKUX N03 MUHEPAJIBHBIX y)106peH14171 1 XUMHUYECKUX CPEACTB
:a 3allIUThI paCTCHPIﬁ, COIIPOBOXKAAIOLICECA 3arpASHEHUEM 0auIacTHBIMU BEIIC-
CTBaMU

— BOJZIHAs U BETPOBas 5pO3UU

MHOTropa3oBas 00paboTKa MpPH MOMOIIH MOIIHBIX, TSKEIBIX KOJIECHBIX TPaK-
TOPOB U KOMOaiHOB

I

BbICOKast MUHEpaIn3alus 'PYHTOBBIX BOJ

1

Puc. 1. OcHoBHbIE MIPUYNHBI TOHUKEHUS IIIIOJ0POANS TIOYBBL
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Jnst ycrpaneHuss 0003HaYEHHBIX NPUYMH HEOOXOAMMO COBEPIICHCTBO-
BaTh TEXHOJIOTMU DPAalMOHAJIBHOIO 3eMJICYCTPOMCTBA, 3€MJIENOIb30BaHUS
W OXpaHbl 3eMelb, CO03/1aBaTh S(P(PEKTUBHBIE OPraHU3alMOHHO-TIPABOBBIE
MEXaHH3MBbI YIIPABJICHHS CEIbCKOXO03HCTBEHHBIMHU 3EMIISIMH.

B XXI Beke cymiecTByeT MHOKECTBO HETaTUBHBIX (DAKTOPOB, IPUBOAS-
KX K CHIKCHUIO €CTECTBEHHOTO IIOA0POaHs Mo4Bbl. OCTaHOBUTH yXya-
LIEHHE Ka4yecTBa IOYBBI M JOOMTHCS JOCTOWHBIX YPOXKaeB MOXKHO TOJBKO
B CIydae BBINOJHEHHS KOMIUIEKCA arpOTeXHHYECKHX HAaydHO OOOCHOBAH-
HBIX M OOBEOUHEHHBIX B FAPMOHHYHYIO CHCTeMy MeponpusaTHil. UMeHHO
MO3TOMY OPraHMYECKOMY 3eMIICHEIIHIO, MOApa3yMeBaloIeMy NPUMECHEHHE
COBPEMEHHBIX OMOTEXHOJOTHH M OTKa3 OT XMMHKATOB, yIEISeTCs NOCTa-
TOYHO 0OJIBIIOE BHUMaHHE B MHpE.

B Haie Bpems pacnpocTpaHeHbl MOYBO3ALIUTHBIE TEXHOJIOIUH BO3JIEIbI-
BaHUS CEICKOXO3IHCTBEHHBIX KYJBTYp, KOTOPbIE BKIIIOYAIOT COBPEMEHHBIC
TEXHOJIOTUH 00pabOTKH MOYBBI, CEBOOOOPOTHI, MPUEMBI PAIIMOHAJIBHOTO HC-
TOJIb30BAHMSI OPTaHUYECKUX M MHHEPAJIbHBIX YIOOPEHUI OIHOBPEMEHHO C
MPUMEHEHHEM BBICOKOMPOAYKTUBHBIX COPTOB U THOpUIOB (puc. 2) [3].

Komruiekc 0CHOBHBIX TIPUEMOB BOCIIPOU3BOACTBA IIJIOAOPOAUS ITIOYB

(cUCTeMBI 3eMIeeNHs)
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Puc. 2. BOCHpOHSBOI[CTBO TIOYBCHHOI'0 INIOA0POAN

Bocrpoun3BoACTBO MOYBEHHOT'O TIOIOPOIUS SIBISETCS OObEKTHBHOM 3a-
KOHOMEPHOCTBIO TIouBooOpa3oBanwms [4]. [Ipy pa3BUTHU TPHPOITHOTO TPO-
mecca MOYBOOOPA30BaHUS BOCIPOU3BOACTBO IUIOJOPOJAUS OIPEIEIIeTCs
pa3sBUTHEM KOHKPETHBIX M0YBOOOPa30BaTENbHBIX MPOLIECCOB MM MX COYe-
TaHueM (Tabnuia).
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I'pynnel (pakTopoB, onpee s OMNUX NJI00POAHE NOYBbI

I'pynmnst dakropbl
Komrmekc ¢uszu- I'panynomerpuueckuii cocTaB, INIOTHOCTH, TIOPUCTOCTD, BOJHO-
YECKUX CBOWCTB (u3nUecKkue cBONCTBA
Komruieke xumu- I'yMycoBbIii cocTaB, MUHEPAJIbHO-XUMHYECKUI COCTaB, KOJTMYECTBO
YeCKHUX CBOWCTB TIOJIBIKHBIX (JOPM MaKpO- U MUKPOIJIEMEHTOB, HAJTUYNE TOKCHYE-
CKHUX BEIIECTB, OTCYTCTBUE U30BITKA JIETKOPACTBOPHMBIX COJIeit
Komrmekc ¢uszn- Peakuusi, eMKOCTB MOTJIONICHHS, CyMMa U COCTaB OOMEHHBIX KaTHO-
KO-XUMHYECKIX HOB, CTETICHb HACHIIIIEHHOCTH TTOYB OCHOBAHUSIMHU, OKHCIUTEIIHHO-
CBOICTB BOCCTaHOBHTEJILHBIN MOTEHIIUAI
Komruieke 6uono- | KonnuecTBo MHKpOOpPraHu3MOB, peodiagaomue 6akTepiy, HHTCH-
TUYECKUX CBOWCTB CHUBHOCTb Pa3JI0KEHUS LIEIUTIONO03b], (PepMEHTATHBHAS aKTHBHOCTD,
«IbIXaHHE» MOYBBI, PHUTOCAHUTAPHOE COCTOSIHHE
Kommuieke pexu- BraronpusTHbie BOAHO-BO3XyLIHBII, MTUTATEIBHBIN, TETIOBOH pe-
MOB TI0YB JKUMBI

Taxum 06pa30M, MOJXHO CACJIaTh BbIBOJ O TOM, YTO BOIIPOC IIOAOPOANA
MOYBbBI B HACTOANICEC BPEMS HeﬁCTBHTeHLHO ABJIACTCA OYCHb 3HAYHMMBIM.
HeO6XO,HI/IMO HCKaTb HOBBIC ITYTU PACHIMPEHHOI'0 BOCHPOU3BOACTBA IMOYB,
a TaK¥K€ MCIOJIb30BATh YK€ UMCIOIIUECCH 3(1)(1)6KTI/IBHLIC PECKOMECHOAIU.
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SHEPTETHYECKASA DOPEKTUBHOCTDb OPOIIIEHUA
CBIPLEBOI'O KOHBEMEPA U3 PASHOCIIEJIBIX COPTOB
KJIEBEPA JIYTOBOI'O B YCJOBUSX CEBEPO-BOCTOYHOM
YACTHU PECITYBJIMKH BEJIAPYCH

. A. Ipo3n, KaH[I. C.-X. HAyK, ACCUCTEHT
YO «benopycckast Tocy1apCTBEHHAS CEITbCKOXO03SIIICTBEHHASI aKaIeMUS»,
r. l'opxwu, Pecybmmika benapych

1O. B. AnexuHa, KaHA. C.-X. HAYK, IOLEHT
YO «benopycckasi rocyJapcTBEHHAs! CENbCKOX03HCTBEHHAS aKaJeMUs,
r. 'opxu, Pecny6mmka benapych

H. M. lllypenko, accucteHt
OI'BOY BO «IlepMckuii rocyJapCTBEHHBIH arpapHO-TEeXHOJIOTMYECKHIH
yHuBepcureT uM. akaaeMuka Jl. H. IIpsauinnukoBa»,
r. [lepmb, Poccuiickast @enepanus

KuroueBble c¢j10Ba: KJIEBEp JYroBOW, CHIPbEBOM KOHBEWEp, OpPOIIEHUE,
sHepreTudeckas 3pPpeKkTuBHOCTH

AHHOTa].ll/Iﬂ! I[aHHaf{ CTaThs IOCBJAIIICHA OLCHKE 3H€pFeTH‘I€CKOfI 3(1)—
(DEeKTHBHOCTH OpOUICHHs CHIPHEBOTO KOHBEWepa M3 Pa3HOCHEJBIX COPTOB
KJIEBEpaA JIYyroBOIoO. Hamu YCTaHOBJICHO, YTO BCJIMYMHA arpO3HCPIETUYCCKO-
ro ko3¢ ¢HUIHeHTa Ipy BO3CIBIBAHUHN CHIPHEBOTO KOHBEMepa U3 pasHOCIe-
JBIX COPTOB KjeBepa JyroBoro BapeupyeT oT 13,34 B Bapuanre 0,8HB
10 15,55 B KOHTPOJILHOM BapHaHTE OTIBITA.

Key words: red clover, raw material conveyor, irrigation, energy effi-
ciency.

Annotation: This article is devoted to the assessment of the energy effi-
ciency of irrigation of a raw material conveyor from multi-ripe varieties of
red clover. We have found that the value of the agroenergy coefficient when
cultivating a raw conveyor from multi-ripe varieties of red clover varies
from 13,34 in the 0,8HB variant to 15,55 in the control variant of the exper-
iment.

B cootBercTtBHU ¢ ['ocymapcTBeHHON mporpaMMoii «ATpapHBIN OH3HEC)»

Ha 2021-2025 rr. mepex arponpoMBIIUICHHBIM KOMIUIEKCOM PecmyOmukn
Benapych nocrasieH ciuenyromuii psg 3agad [1]:
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— 00€ecCIIeunTh 1MOCEB MPOCTHIX M CIOXHBIX TPABOCMECEH C BKIIOYEHUEM
06000BBIX TpaB Ha moniaau He meree 900 ThIC. ra;

— TIOBBICHUTH IIJIOZOPOJIME MaxXOTHBIX 3€Mejlb, a TaKXKe MPOJIYyKTUBHOCTb
KOPMOBBIX YTOJIHH;

— o0ecreunTh KPYIHBIH poraTthlii CKOT KaueCTBEHHBIM M BBICOKOIIHTA-
TEJILHBIM KOPMOM.

Pewmnth mocraBieHHBIE 337a4d MOXKHO 33 CUET BO3JENBIBAHHS MHOTO-
neTHUX 0000BBIX TpaB. [To maHHBIM peectpa copToB B PecnyOmuke bena-
PYCh BO3ZIETBIBACTCS CBBINIEC § BHJOB MHOTOJETHHUX OOOOBBIX TpaB, Cpeau
KOTOPBIX 0C000€ MECTO 3aHMMAeT KJIEBEp JIyroBoil. JlaHHas KynbTypa mpo-
M3pacTaeT NMPAKTHUECKH B JIOOBIX IMOYBEHHO-KJIMMATHYECKHX YCIIOBHSIX,
OCTpO pearupysl Ha HEJOCTATOK Tella M HapyIIeHHWE BOJHO-BO3YIIHOTO
pexuma mouBsI [2].

B paHee mpoBEAEHHBIX HCCIEAOBAaHMUAX OTMEYAJIOCh, YTO OpOIICHUE
KJIeBepa JIYTOBOTO CIOCOOCTBYET MOBBIIICHHIO €0 YPOXKAWHOCTH M KOPMO-
BBbIX KauecTB [3, 4]. B cBs3u ¢ ueM BO3HHKaeT BOIPOC 00 IHEPreTHYECKON
3 PEKTUBHOCTH BO3JEIbIBAHUSI PA3HOCIEIBIX COPTOB KIIeBEpa JIyrOBOrO B
YCIIOBHSIX OPOIIECHUS.

HccnenoBanus M0 M3y4SHHIO 3HEPreTHYECKOH 3 PEeKTUBHOCTH OpolIe-
HUSI pa3HOCTIENIBIX COPTOB KJIEBEPA JIYTOBOT'O B COCTABE CHIPHEBOTO KOHBEMH-
epa MPOBOJMINCH HA JEPHOBOTO-TIOA30JIUCTHIX JETKOCYTITMHNUCTBIX ITOYBaxX
yuedHo-onbITHOrO 1ojist BI'CXA «TymkoBo-1». IIpy 3TOM MOYBBI OIBITHO-
IO y4acTKa B 3aBUCHMOCTH OT TO/a HCCIICJOBAHUI XapaKTEepHU30BAJINCh
CIIEAYIONIMMH arpOXMMHUYECKUMH M BOJHO-(U3MYECKUMH IOKa3aTeISIMU:
rymyc — 1,48-1,66 %, P,0s5 — 203,0-320,0 mr/kr, K;0 — 251,0-423,0 mr/kr,
pH - 5,70-5,80, motHOCTh cnoxenwus ciost 0-30 cm — 1,38-1,39 r/em®,
HaMMEHBIIIas BIaroeMkoctb ciosi 0—30 cm — 22,63-23,82 % ot macchl cy-
XOH MOYBBI.

OOBEKTOM HCCIIEOBAaHUI CITy>KHJI CHIDbEBOM KOHBEHEp, COCTOSIIMN
13 CpeTHEpaHHero copTa KieBepa JIYyroBoro SIHTapHBIH, CpeaHecesoro
copta Burebuanun u mo3gaecnenoro copta Mepes. Hopma BriceBa ceMsiH
I  BCEX COPTOB KJeBepa IJIYyTOBOTO TPWHATa paBHOW 8§ KI/ra,
mpu 100% moceBHO# rogHOCTH. ['MyOnHa 3amenku cemsH 1,5 cMm, mmpuHa
Mexaypsaanit 15 cM. MuHepaisHbIe yI0OpSHHST BHOCHIIUCH TIEpE IIOCEBOM
W B Hayayie BeCEHHETo oTpacTtanus B n03e PgoKgp [5].

3akJia/iKa MoJIeBbIX ONBITOB BHINOJIHSIIACH 110 CIEAYIONIEH cXeme:

1. be3 opomenus (KonTposb);

2. OpolieHre TpH CHIDKCHUU TPEINOJMBHON BJIaXXHOCTH IO YpPOBHS
70 % oT BenMuMHBI HaUMeHbIel Baaroemkoctu (0,7HB);
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3. OpoieHre TPU CHIDKCHUH TPEIINOIMBHON BIIAXKHOCTH JIO YPOBHS
80 % ot BexnunHbI HaUMeHbIeH BinaroemkoctH (0,8HB).

OporieHue OCYMIECTBIUIOCh METOJOM JIOKICBAHUS TOXKICBaIbHOM
ycranoskod Irriland Raptor. ITlonuBHBIE HOPMBI TPHHATHL PAaBHBIMH
20 mm 1 30 MM st BapranTos 0,8HB u 0,7HB cooTBeTCTBEHHO.

OreHka sHepreTnaeckoil 3 (HeKTUBHOCTH BO3IEIIBIBAHNS PA3HOCIICIBIX
COPTOB KJIeBEepa B CHUCTEME CHIPbEBOIO KOHBeHepa BBINOIHACTCS
B CJIEIYIOMIEH MOCIeI0BaTeIbHOCTH [6]:

— COCTaBISIETCS] TEXHOJIOTMYECKasi KapTa, B KOTOPOM OTpasKaeTcs mopsi-
JIOK BBITIOJTHEHUS MEPONPHSITHI MO BO3CIBIBAHHIO Pa3HOCIEIBIX COPTOB
KJIeBepa JIyrOBOTO M 3aTpaThl SHEPTUH PabdOYMX, MAIIMH U MEXaHHU3MOB
Ha MX BBIIOJHEHUE,

— ONpPENENSIIOTCS  3aTpaThl HA [OCEBHOW MaTrephai, TrepOHIUIbI
U TIECTHUIIMIBI, @ TAKXKE HA BCE MPUMEHsIEMbIe (POPMBI yI00pEHUIA.

Orierka 3G (GEeKTUBHOCTU BO3JETBIBAHUS CEILCKOXO3SHCTBEHHON KYJIb-
Typbl WM TEXHOJOTHH OCYIICCTBIISICTCA HAa OCHOBAaHHH arpo3HEpreTHYC-
ckoro ko3 duimeHTa, KOTOPbI OTpaXkaeT OTHOIICHHE BHIXOAa OOMEHHON
9HEPIWH K 3aTpaTaM SHEPTHH HAa BO3JCIIBIBAHUE PA3HOCIICNIBIX COPTOB Kiie-
Bepa JsyroBoro. Eciu BenumvMHa arposHepreTHyeckoro koddduimeHra
HE MPEBBIIACT CTUHMILY, TO JaHHAS TEXHOJIOTHS BO3MCIBIBAHHUS CUUTACTCS
SHepreTudeckd Hed(h(HeKTHUBHOM.

B pesynbTare pacueToB HAMHU YCTAHOBIJICHO, YTO OPOIICHHE Pa3HOCIIC-
JIBIX COPTOB KJIEBEepa JIyrOBOrO MPHBOAUT K BO3PACTAHUIO 3aTPAT IHEPTHH
¢ 8,42 I'Ix/ra OTMEUEHHBIX B BapuaHTe 0e3 oporienus, a0 12,26 I'Jlx/ra
B BapHaHTe C HIDKHEH mpennonuBHOM rpanunei 80 % HB u 13,86 I'/lx/ra
B Bapuante 0,7HB (tabnuua).

JHepreTuyeckast 3(PeKTHBHOCTH OPOIIEHNS CHIPbEBOI0 KOHBeliepa
M3 Pa3HOCIIE/IBIX COPTOB KJIeBepa JIyroBoro

TMoxasatens Bapuasr onbita
Konrpoib 0,7HB 0,8HB
YpokaiiHOCTb CYXOro BelllecTBa, T/Ta 14,15 20,78 17,60
Beixon ooMenHoi sHeprun, I'[x/ra 130,69 192,26 163,54
3atpartsl Hepruy, I'JDx/ra 8,42 13,86 12,26
Y nensuble 3aTpatsl dHepruu, Mk Ha 1 I'Jlxx/ra O3 65 72 75
AK (110 0OMEHHOH YHEeprun) 15,55 13,88 13,34

IloBeIIICHHEIC 3aTpaThbl SHEPrun Mo CpaBHCHHUIO C KOHTPOJBbHBIM Bapu-
aHTOM OIBITa OOBACHAIOTCA HE  TOJIBKO BO3pOCIIMMH  3aTpaTaMu
Ha 3aroTOBKY KOpPMOB H3 PpPa3HOCHECIbIX COPTOB KJCBEpa JYroBoro,
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HO ¥ BBICOKOH METaJUIOEMKOCThIO M HHM3KOH HPOW3BOJIUTENBEHOCTBIO IPH-
MEHSIEMOH JT0KIEBAILHON TEXHUKH.

CrenyeT OTMETHTh, YTO HE3aBUCHMO OT YCIIOBHIl YBIQ)KHEHHs BCE Ba-
pUAHTBl ONBITA SBIAIOTCS dHepreTmdeckd dddexTuBHbIMH. OIHAKO,
HauOobIIeH SHepreTniyeckoi 3(h(HEeKTUBHOCTBHIO XapaKTepU3yeTcs ChIphbe-
BOIl KOHBeWep, COCTOSIIUM M3 Pa3sHOCHENBIX COPTOB KJeBepa JIyrOBOTO
MIPOU3PACTAIOIINI B eCTeCTBeHHBIX yenoBusaX (AK = 15,55). Bo3nenpiBanue
KJIeBepa JIYTOBOTO B COCTaBE ChIPHEBOI'O KOHBEHepa B YCIOBHSAX OPOILICHHUS
SIBIIICTC MEHEC DJHEPreTHYSCKH BBITOJHBIM, Tak kak AK Bapeupyer
ot 13,34 B Bapuante 0,8HB mo 13,88 B Bapuante 0,7HB.
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AHHOTaIII/ISII B crartbe m3nararorcs pe3yabTaThbl MPOBECACHHBIX PAaCKO-
TIOK OTIENBHBIX JIpeH Ha o0bekTe «Bocxom» [operkoro paitona. B u3Bne-
YEeHHBIX JIPEHaXHBIX TPYOKax auamerpoM 50 MM 0OHapy>KEHBI TOJIBKO Clie-
JIbI HAWJTKA, TTIOKPBIBAIOIIETO CTEHKH TPYyO 70 2/3 nuametpa npensl. OTcroaa
CJICAYCT, 4YTO (I)I/IJ'ILTp N3 CTCKJIOXOJICTA Ha CTBIKAX MCKIY pr6aMI/I npenT-
CTBYET IPOHMUKHOBCHHIO YACTHII IIECKA B ITOJIOCTH JAPCH.

Keywords: land drainage, closed drainage, sandy soil, filter material,
protection from siltation.

Summary: The article presents the results of the conducted excavation
of individual drains at the VVoskhod facility in the Goretsky district. In the
extracted drainage pipes with a diameter of 50 mm, only traces of a coating
covering the walls of pipes up to 2/3 of the drain diameter were found. It
follows from this that the filter made of fiberglass at the joints between the
pipes prevents the penetration of sand particles into the drain cavity.

BBeneﬂne. B meckax TIpU ABUXXECHUU I'PYHTOBBIX BOJ K BOAOIIPHEMHBIM
OTBEPCTHSAM APEHAKHBIX TPYO MOXKET HACTYIHUTH ofHA U3 (a3 nedopmarmn
TpyHTa, KOTOpas Has3bIBaeTcsi cBomooOpasoBaHmeM. CBomooOpazoBaHHE
MIPEICTaBIIET COOOH €CTECTBEHHYIO COPTUPOBKY YAaCTHI] TPyHTa HaJ BOJIO-
TIPUEMHBIMHU  OTBEPCTUSAMUA. ECTCCTBCHHO, BOOONIPUEMHAS ITIOBEPXHOCTH
B OTOM CJiy4a€ YMCHbLUIACTCA. HpI/l ﬂaﬂbﬂeﬁmeM ABMIKCHUUN BOJblI ApYyrue
YaCcTHULBI TPYHTAa MOT'YT 3aKIIMHUTHCA B IOpax MEKAY ABYMA ICPBbBIMHU 4Ya-
CTHLIAMH, HO yX€ MeHbllero pasmepa. To ecTe npH Takoil QuibTpanmn
U pacrpe/ielieHHH YacTHI[ BO3JIE BOJOMPHEMHOTO OTBEPCTHs 0Opasyercs
€CTECTBEHHBI O0OpaTHbI (QUIBTP, YAyYIIAIOUMHA JEWCTBHE ApeHaxa.
IIpu 3TOM Menpyaiiye YacTULbI TPAHCIOPTUPYIOTCS BOIOM U MPOU3BOAST
CaMOOYHUCTKY pr6 OT OTJIOKCHHUA B HUX TBEPAbIX YaCTHUL.

Kak otmeuarot aBTOpHI pador [1, 2, 3], Hanboiee yCTOWYUBEIME SIBIIS-
FOTCA CBOABI, COCTOAIINC U3 IBYX YACTUL] OAMHAKOBOT'O pa3dMepa. YcraHos-
JICHO, 4YTO YCTOI\/'I‘II/IBOG CBOZ[OO6paSOBaHI/Ie Ha KOHTAKTC C BOAOIIPUCMHBIMHU
KPYTJILIMA OTBEPCTHSIMH B CTCHKAaX TPYO IPOUCXOAMT INPH COOIIOJCHHUU
CIenyIOUNX ycIoBui [4]:

Dy/de; < 2,7 wmm dg; > 0,36 Dyg, @

rae Dog — tuaMeTp Kpyriioro OTBEpCTHsl B APEHAKHBIX TPyOax, Mm;

d., — mMameTp cBOIOOOPA3YIOMIMX YACTHII, MM.

OpHako Hajnu4uMe B TPYHTE CBOJOOOPA3YIONIMX YACTHIl HE MCKIIOYAeT
OIACHOCTH MEXaHMYECKOTro 3auiieHus peH. B mporecce cBogooOpa3oBaHus
pelraioriee 3Ha4YeHUEe MMEET MPOLEHTHOE COJACPIKAHUE B TPYHTE CBOI000-
pasyrommx yactull. [Ipu MOCTaTOYHOM HX KOJHYECTBE HAJl OTBEPCTHSIMHU
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B TpyOax 3a KOPOTKHH mepuoa o0pa3yroTcsi (UIBTPHI-CBOABI, MPEISATCT-
ByIOLIME JAJbHEHIIEMY NPOHUKHOBEHHIO YacTHIl CKeJIeTa IPYHTa B JAPEHBI.
Ecnu sxe mpoueHTHOE cojiepkaHie CBOJI00OPA3YIONINX YaCTHIl HEBEIHKO,
TO 3a INEPUOJ| CBOJOOOpPa30BaHMs TPYObI MOTYT CYIIECTBEHHO 3aMJIMTBCH.
ITo muenuto E. I'. CanoxHukoBa [4], 0IacCHOCTh BOBHUKHOBEHUS 3aUJICHUS
JIpEH 3epHaMH OKPYKAIOIIEro rPyHTa B €r0 COCTaBE JIOJDKHO OBITh HE MEHEe
40 % cBonmooOpasyromux yactuil. st TpyO ¢ KpyriibIMH BXOIHBIMH OTBEp-
CTHSIMH 3TO BBIPaXKaeTCs 3aBUCUMOCTEIO (1).

Jpyrumu cnoBamu, ecan 60%-HbIM AnaMeTp 3aliUIIaeMOro TIPYHTa
6ompme 0,36 nmamerpa mepdopammu Dyg, TO ApeHak B 3TOM TpyHTE
TI0 YCJIOBHIO 3aMJISIEMOCTH MOXKHO YKJIabIBaTh 0e3 (huibTpa.

Hens padoThl — YCTaHOBHTH BO3MOXHOCTH YCTPOWCTBA ApEHaXa
B IIECUaHBIX TPYHTaX 03 JIOIOIHUTEILHOTO (QHIIBTPA.

Marepuanabl 1 MeToabl ucciieoBaHuii. OCHOBHBIM METOJOM HCCIe-
JIOBaHHH SIBJISIOTCSI TEOPETHYECKUE HCCIECIOBAHMS M IKCIIEPUMEHTAIbHAS
MIPOBEPKA BBIABHHYTHIX THIIOTE3 ITyTEM BBINOJIHEHUS PACKOIIOK JpeHaxa.

PesynbraThl uccnenoBanust U ux obcyxaeHue. [1o M3I0KEHHBIM BBILIE
TCOPETUUCCKUM PACCYXKJACHUAM YCTAaHOBUM, BO3MOXKHO JIU OBLIO YKJ1aabl-
BaTh KepaMuieckue TpyOrl 0e3 mpuMeHeHus1 GUIbTpoB. [ pacdeToB uc-
Mojb3yeM  rpauk  TpaHyJIOMETPHYECKOro  cocTaBa  TIpyHTa [1],
a Taroke Boipaxkerne (1). s ycrpolicTBa IpeHa)ka MpeyCMOTPeHbI TPYObl
nraMeTpoM 50 MM co cTeIKOBBIME oTBepcTisiMu D < 3 mwm. [To dpopmyme (1)
yCTaHaBIMBaeM, OyJeT JIM MPOMCXOANTH YCTOHYMBOE CBOJO0Opa3OBaHUE
TIPU TaKUX OTBEPCTHSX, T. €. ONPEAEINM, KaKUM JOJDKEH OBITh pa3Mep CBO-
J000Pa3yIOIMX YaCTHII, HITH

dey = 0,36X3 = 1,08 mm.

Panee ycranosieno, uto dgo = 0,15 mm. CiemoBarensHo dg; < 0,36D,,
0,15 < 1,08 MM.

DTO CBUIETENBCTBYET O TOM, YTO B [IECYAHOM I'PYHTE OTCYTCTBYIOT CBO-
000pa3yroNie YacTHIBl W YKJIAIbIBAaTh JPEHaXKHBIE TPYOBI Oe3 3aIluThI
HEJIOMYCTHMO (TI03TOMY CTHIKH TPYO ITOKPBIBAIUCH (DHILTPOM).

[TpoBepumM, OyJeT M MPOUCXOJUTH KOJIbMATaX IPYHTA, PACHIOIOKEHHO-
TO HaJ BOJONPHEMHBIMH OTBEpCTHAMHU. J[Is 3TOro HCIONIB3yeM 3aBUCH-
MOCTB:

D
=2 +—0d 2
g +50|60 (2)

rine Dog — Iuamerp Kpyrioro oTBEpCTHs B IPEHaKHBIX TPYOax, MM;
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(Doa = 3 Mm);
deo — AUaMETP YacCTUll, MCHbIIIC KOTOPOT'O COACPIKUTCA B I'PYHTEC, MM

E=2+ _3 =6
5x0,15

Uto0bl n30ekaTh KoJIbMaTaXka, 3HAUCHHWE & JIOJDKHO OBITh MEHBIIE
5 eguaun. B Hamewm ciydae ycioBre He BRIITOJTHSASTCS, TaK Kak & = 6 < 5.

IIpu pabore apeHa)ka MOXET BO3HHKHYTh KOJbMAaTaX MOp TPYHTA,
oKpyxatomiero Tpyosl. B padote [2] otMedaeTcs, 9To Bce 0€3 MCKIIOYSHUS
HECBSI3HBIE TPYHTHI MEJIHOPATHUBHBIX 00BeKTOB bemapycu B TO# mnm wHOH
cTeneHn SBISIOTCS cy(h(o3HMOHHBIMU. [Haue roBopsi, UMEeTCsl ONACHOCTh
NepeMeIleHHs YacTUI] U KOJIbMAaTalliy IPyHTa. JTOT (PU3UUECKHUH Mporiecc
CYIIECTBEHHO CHH)KAET BOJOIPUEMHYIO CIOCOOHOCTS JIPEH.

ITpu oTcyrcTBHM QUIBTPOB WIIM HEKAYECTBEHHOM BBIITOJHEHHH 3aIlUT-
HBIX MEPONPUATHH B JpEHaXKHbIE TPYObl B HAYAIBHBIN MEPUOJ UX PaOOTHI
MOXET NPOHUKATh JIOCTATOYHO OOJbIIOe KoymuecTBO HaHocoB. CocraB
UX MPAaKTHYECKH He OYyIeT OTIMYAThCS OT COCTaBa 'PYHTA MPHUIPEHHON 30-
HBI. ECnTi YKIIOHBI IpeHaXHBIX JMHUNA W MOIYJH CTOKa HE 00ECIeUnBaIOT
CKOpOCTEH ABIDKCHHS BOABI B TpyDOax OoJbIe KPUTHICCKUX Ha pPa3MBIB,
TO OYHCTKA IPEH OT HAHOCOB IPOUCXOAHUTH HE OYAET U B MEPCIEKTUBE ITO-
TpeOyercss WX mpombiBKa. CKOpPOCTH IBWKCHUS BOABI B TPyOe 3aBUCHT
OT pacxo/ia, CTEIIeHH HAIOJHEHUS I0JI0CTH, YKJIOHA JIMHUYU U JIPYrux (ak-
TopoB. C Apyroif CTOpOHbBI, Ha 3Ty CKOPOCTb BIIMSIIOT TAaKXe pa3Mepbl ua-
CTHL, KOTOPBIE OTKJIAJbIBAIOTCSI B TIOJIOCTH M HE BCET/ia BOJA IPHU CBOEM
JABU>XCHHUHU BBIHOCUT O3THU YAaCTHIIBI U3 ITOJIOCTHU Tp}76I)I.

[TosTOoMy omnpenenuMm  pa3MbIBAIOLIYIO CKOPOCTh 1o  (opmyre
K. @. Anexanma. PacueTHas KpyNmHOCTh 3€pEeH YacTHI[ B HalleM TpyHTE
He npesbimaet 0,25 MM. B aToM ciiyuae popmyna uMeeT BuL

0.2080°% 3)
SR
o,ss(Bj B

Kp
8 8

rie B — BHyTpeHHHH TuaMeTp Tpyo, M;

6 — BBICOTa, HAIlOJIHEHUS TPYO, M;

d —aumaMeTp 3epeH mecka, M;

PaHee HaMu yCTaHOBJIEHO, YTO CpPEIHMH JAMAMETpP YAaCTHIl 3€peH IeckKa
paser d = 0,15 MM = 0,00015 M. ITo manubiM A. V. Myparko, cpemssis
BEJIMYMHA HATIOHEHUS TPYO BOmO# BecHOM 6 = 3/4xB = 3/4x0,063 = 0,047 m.
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IMoacraBuB mpuHsTHIE 3HAYeHUS B Qopmyny (3) HaAXOAUM KPUTHUECKYIO
Pa3MBIBAIOIIYIO0 CKOPOCTH:

0,05
__0,208%0,00015 6,6 m/c

Kp 2
0.68( 2:047) _0.047
0,063 0,063

CpaBHUM TOIY4E€HHYIO CKOPOCTh C JOMYyCTUMOW IJIsl NPUHSTHIX YCIO-
Buil. [{ys 3TOrO HCONB3yeM naHHbIe paboThl [5]. V3 KOTOPBIX cileayeT, 4To
KpUTHYECKass CKOpPOCTh paBHa 6,43 M/c. DTO NIpaKTHYECKH COBHAJAET
¢ noyueHHou Hamu (6,6 M/c) o dpopmye (3).

Ha o0Obekte npensl ynaoxkeHbl co cpemunM ykiaoHom 0,003. Onpenemmm
CKOPOCTBH IBM)KEHHS BOJBI B IpEeHE TIPH MOJTYITE JpeHakHOTO cToka 0,6 J1/c ra.

v=Ccvh, @)

rae C — ckopoctHO# ko3¢ ¢urnuent Ille3n, B nanHoM ciyyae C = 42;
R — ruppaBnumyeckuii paamyc, M JUIsl KPYTIIBIX IUIACTMACCOBBIX TPYO
R =0,063/4;
i — YKIIOH JTHA JIPEHBI.

0.063
F 0.003 =093

V = 424 m/c.

Pe3ynbraThl pacyeToB MOKa3bIBAIOT, YTO OTJIOKUBIINECS YaCTHIIBI TIECKA
B MONOCTH TpyO He OydyT BBIHOCUTBCS BOJHBIM MOTOKOM, TaK Kak Vi,
o Gopmyne (3) 3HAYMTENBHO IPEBBIIMIACT CKOPOCTh BOJABI B jpeHe V,
T. €. 6,6 > 0,93 M/c. CrnenoBarensbHO, ITOT IMOKA3aTEIh TAKKE CBUICTE/Ib-
CTBYET O HEOOXOJUMOCTH MIOTOJIHUTEIBLHON 3allUThl JPEH OT 3anJICHHUS.
JleficTBUTENBHO, IO CBeleHHUsM VHCTUTYyTa Menuopanud, ¢ NpUMEHEHUEM
¢mIBTPOB Ha TPyOax, YIOKEHHBIX B IECKaX, 3aMJICHHUE TTOJIOCTH TPYO 3TUM
MaTepHaIoM MPaKTHIECCKH He Habmonanocs [4-7].

3akiiouenue. [IpoBeieHHbIE PACKONKK OTACIBHBIX JIPEH Ha 00BEKTe
«Bocxon» IN'openxoro paiioHa moATBEpAWINA 3TOT BbIBOJA. B M3BIIEUEHHBIX
B mypde kepamuueckux TpyOax mumamerpoM 50 MM OOHApy>KEHBI TOJHKO
ciie/ibl HanIKa, MOKPBIBAIOLIEr0 CTEHKH TpyO a0 2/3 nuamerpa npeHsl. Ot-
CI0/1a CJIeAYeT, 4TO (PUIIBTP M3 CTEKJIOXOJICTa Ha CTHIKAX MEXIy Tpybamu
NPENsTCTBYET IPOHUKHOBEHUIO YACTHIL IECKA B ITOJIOCTh BOJOTOKA.
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YJIK 631.674.6

BJUSAHUE MOJUBHOW HOPMBI HA ®OPMUPOBAHUE
KOHTYPA YBJIAKHEHHNA

B. U. Keansko, 1-p c.-X. HAyK, nmpodeccop
J. A. 3axapuyk, MarucTpaHTka
MEJIHMOPATUBHO-CTPOUTEIILHOTO (bakym)TeTa
YO «benopycckasi rocyTapCTBEHHASI CETbCKOXO03SIICTBEHHAS aKaJICMHUS»,
r. l'opku, Pecyomka benapychb

KiaroueBble caoBa. KamennHoe OpomieHue, MoJIMBHAass HOPMaA, KOHTYpP
YBJIAXKHCHUS, BJIA’JKHOCTD IMOYBBI.

AHHOTa].[l/Iﬂ. OcobeHnocTu pacnpeaciicHus BJ1aru B II04YBEC
IIpU KaneJIbHOM OPOIICHUU OMPEACIAIOTCA JIOKAJIbHBIM crrocooom noaayu
BOJbI Ha opomaeMHﬁ Y4acCTOK. AHaJ'II/I3 PE3YJIbTAaTOB ONBITOB, AHAJIUTHYC-
CKOW M rpaduyeckoil 00pabOTKU IKCIIEPUMEHTAIBLHOTO MaTepHaia Mo3BO-
JHOT YTBEPXKAATh, YTO Ioga4da MOJIMBHON BOJbI, O6CCHG‘II/IBaeT HaCBIIIICHUEC
PpacueTHOTO rOpMU30HTAa 10 HauMEHbIIIEeH BJIaroeMKOCTH Ha OIBITHOM y4acCTKe.

Keywords: Drip irrigation, irrigation rate, moisture contour, soil moisture.

Summary: The features of the distribution of moisture in the soil during
drip irrigation are determined by the local method of water supply to the
irrigated area. Analysis of the results of experiments, analytical and graph-
ical processing of experimental material allow us to assert that the supply of
irrigation water ensures saturation of the calculated horizon to the lowest
moisture capacity at the experimental site.
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BBenenne. KaneapHbIl MoMB ObUT pa3paboTaH Kak paguKaIbHOE CPEll-
CTBO TIOBBIIICHHS YPOXKaHOCTH B YCIOBHSAX Ae(HINTa BOIBI M MPHOOpEN
MOITYJIIPHOCTh BO BCEX KIMMATHYEeCKHX 30HaX. OH oOecrneynBaeT naeaib-
HBIA MMOJMB JIIOOBIX PACTCHUH, U B TMPOMBINUICHHON W (hepMepCKOi Tem-
JIUIIE, W KYJIBTYPHI OTKPBITOIO TPYHTA, a TAKXKE Ha MpUycagcOHOM ydacTke,
Jlade WIH B OTopojie. ABTOMATHYECKHU IMOJHUB IPU TIOMOIIM CHCTEM Ka-
MEJIFHOTO  OpOIICHHWs ~ Hamboinee  dKOHOMHYeH ©  3ddekruBeH
U OBOIICBOJICTBA,  CaJOBOJACTBA,  BHHOTPANApCTBA,  I[BETOBOJICTBA
U TIPOYETO PAaCTEHHEBOCTBA, IJIe MPUMEHSIETCS INHEHHAS CXeMa ITOCAIKH.

Vcrionp30BaHMe KalelbHOTO OPOIICHHUS TO3BOJISIET CHH3HUTH OPOCHTENb-
HbIe HOpMBI Ooiiee ueM Ha 50 % 1o CpaBHEHUIO C TPAIUITMOHHBIMU criocoba-
MU, BHOCHUTH y}:[O6peHI/I$[ JUTA TIOJIYYCHHA MAaKCUMAaJIbHBIX YPOXKacB 3allIaHU-
POBAaHHOIO KauecTBa. Ero BO3MO>XKHO IIPUMEHATH IPU MOBBIIIEHHOW MUHEpa-
JU3alUH BOJBI, HA TOJISIX HEIPABIIIBHOW (DOPMBEIL, TIPH HAJMYHH MaJloAeOHT-
HBIX UICTOYHHKOB BOJIOCHA0KEHUS U UCIIOJIF30BaHIH MECTHOTO CTOKa [1].

CenbCKOX03AUCTBCHHBIE KYJIbTYPHI TPEABSIBISIOT pa3IHIHbIe TpeOoBa-
HUS K 30HAM U XapakTepy paclpeieieHHs BIard MpH KareJIbHOM OpOIIe-
Huu. Hapsny ¢ 3TuMm, He0OXOIUMO YYUTHIBATh, YTO POCT M PaclpOCTpaHe-
HHE KOPHEBOM CHCTEMBI PAaCTEHMH CYIIECTBEHHBIM 0Opa3oM 3aBHUCHUT OT
IapaMeTpoB 30HbI yBIaXHEHHUs. Jloka3aHo, 4To Oonblnas 4acTb KOpHEH,
HauOoOJice aKTHBHO (DYHKIMOHUPYIOIIAs UX YacTh, PACIOAraeTcsi B 30HE
ONTHUMAIIFHOTO YBIQXKHCHHSA, YTO IAae€T BO3MOXKHOCTH YIIPABIATH POCTOM
KOPHEBOW cHucTeMbl pacTeHHH. OJHAKO Takas BO3MOXKHOCTH BKYIIE C IIpe-
UMYIIECTBaMHU TpeOyeT ONpeAesICHHOTO YPOBHS HAKOIUICHHBIX M CHCTEMa-
TU3WPOBAHHBIX 3HAHMH, KOTOPHIEC MO3BOJISAT YBA3aTh OMOJOTHIO KYJIBTYPHI,
MPUPOIHBIE OCOOCHHOCTH pEerWoHa MW IapaMeTpbl (OPMHUPOBAHHS 30H
YBIJIQ)KHEHUS, TIO3BOJIAIONINX C HAUOOJBIICH MONHOTOW peain30BaTh IreHe-
TUYECKU TTOTeHLUAN IPOLYKTUBHOCTH PacTeHHUI [2].

CrnenyeTr y4dTBIBaTh, YTO JOKAJIBHBIN XapaKTep YBIAXKHCHUS IMOYBEI
MIPH KaMelIbHOM OpOIICHHX OOYCIIaBJIMBACT BBHICOKHE TPEOOBaHUS K yCTa-
HOBIICHHIO KOJNHWYCCTBEHHBIX 3aKOHOMEpHOCTEH (QOpMHPOBaHHS 30H
YBIIQXHEHUS TIPH Pa3HBIX THUIAX MOYB, B 3aBUCUMOCTH OT UX I'PaHYJIOMET-
PUYECKOTO COCTaBa, COACPKAHMSA OPTaHMYECKOTO BEIIECTBA W MCXOJHOU
BIIQYKHOCTH [3].

Hens padoTsl. Ha ocHOBaHMY 1a00PaTOPHO-TIOJICBEIX OMBITOB U3yYUTh
pacrpeeieHue BIIard B IIOYBEHHOM TPOQUIIE MPH KAMIEIEHOM MTOJTUBE.

MarepuaJbl " MeTOJUKAa uccjegopanuil.  Marepuanamu
JUTA MCCIIEIOBAaHMS TOCTYKWIH COOPHUKH HAay9IHBIX TPYIOB, YIeOHBIE ITO-
cobus W mepuoaMyeckas IuTeparypa. V3ydeHHe BBIOJHEHO METOIOM
HAOJIOICHUH 3a TUHAMUKOM BIIAar03amacoB, BBITIOTHSIEMBIX TI0 CTaHIAPT-
HBIM MeToquKaM. [loyneBbie McciaeOBaHUsT U HAOIIOACHUS BEHIMOJIHEHBI HA
YOK «TymkoBo-1».
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PesynbraThl HccnenoBanus 1 X oocyxneHue. Kpurepruem BbIIOIHEHUS
3aJ]aHHBIX CXEMOM OIIBITa YCIOBUH SIBJIATACH BIAKHOCTD IIOYBBI B aKTHBHOM
TOPU30HTE, KOTOpas AOJDKHA, B CPEJHEM, COOTBETCTBOBATH HAMMEHbLICH
BJIarOEMKOCTHU. B CBSA3M ¢ Te€M, 4TO KOHTYp yBIaXHEHHsS (OpMUpYyeTCs He-
PaBHOMEPHO, BaXKHO BI)I6paTB 30HY 3aM€pa BJIAXKHOCTHU IMTOYBEBI.

B ombiTe B KauecTBe TakoW 30HBI BBIOpaHA OCeBas JIMHUS TOJOCHI
YBIQXHCHUA, COOTBETCTBYIOIASA MECCTY PACIIOJOXKEHUA ITOJIMBHBIX pr60-
IIPOBO/OB. [IONONHUTENEHOE N3MEPEHNE BIIAYKHOCTH TTIOYBBI HA PACCTOSTHUN
OT MECTa PACIOJIOKEHUS IIOJIMBHOTO TpPyOONpoBOAa M pacdeT cpenHen
BJII&XHOCTH BCETO KOHTYpPA YBJIQ)KHEHHS YCIIOXKHSET HPOLENypY IKCIEpH-
MEHTa U HE UMeeT NPaKTHIECKOro IPEUMYIIECTBA.

3amachl MOYBEHHOW BJIArW ONPEJEISUIM PAaCUETHBIM METOJIOM, HCXOIS
13 IUIOTHOCTH CJIOXKEHHS W TIOJICBOM BIIAKHOCTH MOYBHL. B rpaduueckom
BHUAE  pe3ymbTaThl  JKCIEPUMEHTOB  MpeACTaBiIeHl Ha  puc. l.
IIJ'I)I MOCTPOCHUA MPUBCACHHBIX I‘pa(bI/IKOB, BJIAXKHOCTbH IIOYBBI B BECOBBLIX
eIIMHUIaX, ONpeJe/iCHHas OTHOIICHHEM COJepKalieiics B IOYBE BIare
K Macce BI)ICYIHCHHOﬁ IMOYBEI, MCPEBOANIIACHE B OTHOCUTCIIBHBIC €AWHUIIbI
IyTEM JEJICHHSI Ha OCHOBHYIO BOAHYIO XapaKTEPHUCTUKY MTOYBHI — BEIUYUHY
HauMeHbIIe BiaroeMkocTd. IIpuuem 3HaueHMs] HauMMEHbUIEH BJIArOEMKO-
ctu Opanuck au¢GepeHINpPOBaHHO, U MOYBEl Pa3HbIX T'OPH30HTOB, Ye-
pe3 0,1 M, ¥ K HIM OTHOCHIIM 3HAYCHHS (PaKTUUECKOW BIIAKHOCTH MOYBHI
C TOH K€ TIIyOWHBI. DTO MO3BOJIHIIO TOJIYYHTh OOBEKTUBHYIO KapTHHY pac-
NpE/IeICHNs. BJIard B IIOYBE B C(OPMHUPOBAHHOM BTOPHYHOM KOHTYpE
YBIIQ)KHEHHS.
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VYcrnosHbsle O060ZHAYSHHA
ﬁ] BOHA HACHIECHWA
E —— ] FOHA ONTHMIMEHOIrO YVEBAIKHEHHA
HIOeTds BAAXHOCTH MOYB8bf
0 KanemsbsHuya

Puc. 1. PactipeneneHune BIaXXHOCTH ITOYBBI IIPH KareJIbHOM OPOLICHHUH
nonuBHO# HOpMOi# 150 M¥/ra
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Ha ydactkax, rie MOJNMB MPOBOIMIH C HONHBHONW HOpMOH 150 m%/ra
B pacueTe Ha yBiaxHeHue 0,5-METpOBOro CJIOs MOYBBI, BJIara pacrpeaess-
Jach CIEAYIOIMM 00pa3oM: 30Ha paBHas HAaWUMEHbIIEH BIATOEMKOCTH
OTpaHUYMBANIOCHh BEPTUKAIBHO cioeM 0,25 M u nuametpom 0,2—-0,25 m. [a-
nee MOIIHOCTHIO 0,15 M HaXoIWJICS TOPU3OHT C 3alacaMy BJIaTd, COOTBET-
crBytomuMu 95 % HB. B cioe mouswl riyOuno#t mo 0,5 M BIaXHOCTH
He omyckaiach Hike 75 % HB (puc. 1).

C yBenmueHHEM PACCTOSHHA OT OCH YBIIAKHUTEIS (KaIeIbHUIB) MOTI-
HOCTh TOPHM30HTa IPOMAYMBAHUS TIOYBBI U BIIArOCOJACPKAHUE YBIIAXKHCH-
HBIX YYacTKOB CHIDKQJOCh B CPaBHCHMHM C OCHOBHOW 30HOH KOHTPOJIS
BlIaXXHOCTH. HanOonpmnii 1raMeTp msTHA yBIXKHEHHS 32 CYTKH, JOCTHIa-
€Tcs 3a CUET YBEIMUCHHUS TTOJTUBHON HOPMBI.

Pe3ynbTaThl BEIYUCICHUS IIOIIA/IEH 30HBI HACHIILIEHNS! 1 ONTHMAJILHOTO
YBIIQKHEHUSI TIOYBEHHOTO MPOQUIIS CBOJUM B TaOJIHLIE.

Ilnomaab BJI2KHOCTUH NOYBEHHOI0 NPO(QUJISA 110 IPAHULIAM
KOHTYPA YBJIAKHEHHUSI, M

IonuBHast HOpMa, TI0111a16 30HBI HACKHIICHUS IInomaas 30HBI OITUMATBHOTO
M/ra Myac, M YBIQKHEHHUS Oopr, M
150 0,039 0,512
250 0,073 0,812
350 0,127 1,020

Ilo pesynbTataMm JaHHBIX, MOPUBEJCHHBIX B Ta0IMIE, BHJHO,
YTO BEJIMYMHA MOJMBHOW HOPMBI NPHU KaIleIbHOM OpOIICHUH OKa3bIBaeT
BJIMSIHHE Ha pa3Mepbl KOHTYpa YBI&XKHEHHsI — C YBEIUYEHHEM HOPMBI I10-
JIMBa pa3Mepbl KOHTYpa YBIIQXHEHHUS BO3PACTAIOT MPH TMOJHBHOW HOpME
150 M/ra pasmep ONTHMANBHON YBIAKEHHOI 30HBI coctasisier 0,512 M,
a IIpH yBesMYeHnH 10 350 M>/ra 30Ha ONTHMANBHOTO YBJIAKHEHHS BO3PAC-
Taer go 1,02 M2,

3akiaodenne. OcOOCHHOCTH  pacmpeleNicHHs BJIark B IOYBE
IIPH KaTNeIbHOM OPOIICHUU OMPEICISIOTCS JOKaJIbHBIM CIIOCOOOM IMOJIa4u
BOJIbI HAa OPOIIaeMBbIi y4acTOK. Bosa mpu KamejapbHOM OpPOIICHHH MOJaeTCs
TOYEYHO M  paclpesieseTcs B  MOCIEAYIOMIEM B  BEPTHKAJIbHOM
Y TOPU30HTAIBHOMN IUIOCKOCTSX MOJ JCWCTBHEM CHII, 3aBHUCSIIUX OT THIA
M COCTaBa MOYBBI, HAYAIILHOTO YPOBHSI CO/ICPIKAHUS BJIATU, HHTEHCUBHOCTH
MIOCTYTIJICHHS BOIBI M3 UCTOYHHKA M APYTHX (GakTopoB [4, 5]. Kpome Toro,
HAKOIUICHHBIA OIBIT BO3JCIBIBAHUS  CEIbCKOXO3SHUCTBEHHBIX KYIbTYP
[P KaMeJIbHOM OPOILICHUH CEro/iHs YK€ He OCTaBIISIeT COMHEHHUI B HEOO-
XO/IMMOCTH y4eTa (QyHKIMH 0TOOpa BIard KOPHIMH PacTeHUl.
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AHanu3 pe3yJibTaTOB OIBITOB, aHAIMTHYECKOW M rpaduueckoii oOpa-
OOTKM  OSKCICPUMCHTAJILHOTO  MaTepuaja IO3BOJSIFOT  yTBEPIXKAATh,
YTO 1MO/1a4ya MOJMBHOM BOJBI, 00ECIIEYNBACT HACKIICHHE PACYETHOTO TOPH-
30HTA /10 HAUMEHBIIEH BIaroeMKOCTU Ha OMBITHOM YYacTKe.
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JIOJITOBEYHOCTH KPOTOBBIX YBJIAXKHUTEJEN
P BHYTPUIIOYBEHHOM OPOIIEHNHA

B. U. Keasizko, a-p c.-X. HAyK, mpodeccop
A. B. MHJIeHKOB, CTYZJEHT METUOPATUBHO-CTPOUTEIILHOTO
¢dakynmpTeTa
YO «benopycckas rocyTapCTBEHHAS CETbCKOXO03SIICTBEHHAS aKaJeMUS»,
r. l'opxwu, Pecybmmika benmapych

KiroueBble c10Ba: opolIcHUE, BHYTPUIIOYBEHHBIN MMOJIUB, YBIAXKHHUTE-
JI, KPOTOBBIC YBIIAXKHHUTENU, YXHUBOTHOBOJIYECKHE CTOKH, YPOKAHHOCTB
CeJIbCKOXO35HCTBEHHBIX KYJIBTYP.

AHHoTanms. B craThe MOKa3aHO, 4TO MaTepUANBHBIC YBIIAXKHUTEIH,
JlaKe TP YCIIOBUH WX MPOMBIBKH MOCJIE TIOJINBA, MOCTEIIEHHO MMO/{BEPraroT-
Csl 3aWICHHUIO, B MEPBYIO OYepe/lb, MUHEPAIN30BaHHBIMHU OCTATKAMH Opra-
HHYECKOTO BEIECTBA. YUHUTHIBASI 3TO, UX MOXKHO BBITIOJIHITH M3 OpraHude-
ckoro Marepuaina. [locie BbIXOJa M3 CTPOSI TAKOW CETH yCTPaMBAaeTCs HO-
Basi, a crapasi, HOCTENEHHO Pa3jarasch, MOMOJHACT PACXOHbBIC CTATHH IH-
meBoro OanaHca pacTeHHA.
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Keywords: irrigation, subsurface irrigation, humidifiers, mole humidifi-
ers, livestock runoff, crop yields.

Summary: The article shows that material humidifiers, even if they are
washed after watering, are gradually silted, primarily by mineralized resi-
dues of organic matter. Given this, they can be made from organic material.
After the failure of such a network, a new one is arranged, and the old one,
gradually decomposing, replenishes the expenditure items of the food bal-
ance of plants.

Beenenue. TexHOTOTHS BHYTPHUIIOUYBEHHOTO BHECEHHS JKHBOTHOBOJUE-
CKHX CTOKOB HauOoJjee MOJHO OTBEYAET MPHPOAOOXPAHHBIM TPEOOBaHUAIM
[1-3]. OxHako, IpU KCTIONB30BAHMK TPYOUATHIX YBIAKHHUTEICH UMEET Me-
CTO 3aWJICHUE MOJIOCTH TPYO B3BEILICHHBIMU YaCTUI[AMH, COJEPIKAIUMHUCS B
MOJIMBHOM KUIKOCTHU. 3a BeFeTaHHOHHLIﬁ nepuoa OTJIOKEHUE B3BCIICHHBIX
BEIIIECTB B MOJIOCTH TPyObI MOXxeT gocturath 1,0-1,5 cm, auepe3 10 mer
sKcIuTyaranuu 3auinenue — 50-70 % rutoniaau cedyeHus TpyoOsl.

O6IJ.[GI/I3BCCTHO, YTO KPOTOBBIC BHYTPUIIOUYBCHHBIC YBJIAXKHUTCIIN UMCIOT
HaMMEHBLIYI0 CTOMMOCTb ¥ CPOK CcIIyObl. OJIHAKO NepruoAnYecKas Hape3ka
HOBBIX YBJIQ)KHUTEJICH PE3KO YBEIMUUBAET IKCILUTyaTAlHOHHbIE PACXOIBI.

CpoK 3KCIUTyaTallud KPOTOBBIX YBIIQXKHUTEIEH MOXKHO MPOIUIUTH, TIPH-
MEHSIS IPU MX Hape3Ke CIenualibHbIe XMMUYECKHE COSAMHEHNUs (KpemuTe-
JIM) Ha TOJHMMEPHOI OCHOBE, KOTOPHIX B HACTOSIIEEe BpeMsl pa3pabdoTaHO
00JIBIIIOE KOJMYECTBO. DTH COCIUHEHHS YBEJIMYNBAIOT CPOK IKCILUTyaTalnu
KpOTOBHUH B 1,5-2 pa3za.

Hens uncciaegoBanmii. VM3yunts crocoObl MPOICHUS TOITOBEYHOCTH
KPOTOBBIX YBJIa)KHUTENEH

Panee ObUIO MOKa3aHO, YTO MaTEPUANIbHBIC YBIIQKHHUTENH, JlaXe
IIpyu YCIIOBUM HMX MTPOMBIBKH IIOCJIE II0JIMBA, ITOCTECIICHHO IIOABECPTarOTCA
3aWJICHUIO, B TIEPBYIO OUYEPENb, MHHEPAIN30BAHHBIMU OCTATKAMHU OpIaHH-
YEeCKOro  BEIIECTBA.  YUHTBIBas  3TO, HX  MOXHO  BBINOJHATH
13 OpraHnueckoro marepuaia. I[lociie BpIXoa U3 CTPOS TaKOM CETH yCTpau-
BaeTcsl HOBas, a crapas, NOCTENEHHO pPasjarasch, MOIMOJIHIET PacXOIHBIC
CTaThH MUILEBOTO OajaHca PacTeHUMH.

OcHoBHOE TpeOOBaHNE K KOHCTPYKLMH TaKOH yBJIa)KHUTEJILHOM CeTH —
HU3Kasi CTOUMOCTh M3TOTOBJIEHUSI KOHCTPYKTHUBHBIX 3JIEMEHTOB YBIIQ)KHH-
TeJIl ¥ TEXHOJIOTUYHOCTD €Tr0 YCTpOHCTBa (C MUHMMAILHBIMH TpPYJ03aTpa-
TaMHu H 00beMaMu pabdoT).

Meroasl um MaTepualibl HccJedoBaHMi. B kadectBe MaTepuana
JUISl YCTpOKCTBA TpPyOOIPOBOAOB-YBIAKHUTENICH HCIBITHIBAIACE TBEPAAS
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(dpakous CTOKOB CBHHOBOJYECKOTO Komiulekca u kommiekcos KPC.
B kauecTtBe apmupyroliero marepuanga NpPUMEHAIAch COJIOMa U OTXOJbI
JbHOOOpabaTkIBaIOIIEi TPOMBIIIIEHHOCTH. B KauecTBe BSXKYILEro MaTepu-
ana ucroybp3oBaiics canporenb. Cexuuu TpybompoBoaa (ummHOW 33 cM)
M3rOTOBIISUIMCH METOAOM IpeccoBaHMs. Kak mokasany OmbBITHI, HauOojee
nenecoobpasHas popMa MONEPEYHOTO CEUEHHWs] CeKIMH TpyOorpoBoxa —
cBoquaras, 6e3 qua [4].

PesyabTaTsl U 06cy:xknenne. Haubomee mpocrast TEXHONIOTHS YKIIAJAKH
TaKUX YBJIOKHUTENEH npu Benamike. [Ipyu 3ToM mepBblil ieMeX MHOTOKOpP-
ITyCHOTO IITyTa C IIMPUHON 3aXBaTa, PABHOW PACCTOSIHUIO MEXIy yBIIaKHH-
TEJISIMH PETyJIUpYyeTcsl Ha TIyOWHY, OOJBIIYI0 NMAaXOTHOTO CJOS HE MEHee
BBICOTBI MaTepHAILHON YacTH yBJIaxXHUTENS (puc. 1, a).

Puc. 1. Cxema ycTpoiicTBa yBIaXXHHTENCH H3 OPraHMIECKOro
MaTepuaina: 1- maXoTHbIN CJI0it; 2 — TOIAaXOTHBIN CJI0ii; 3 — yriryOeHHas
naxoTHasi 60po3za; 4— ceKLHU TPyOOIPOBOa-yBIAXKHUTENS; 5— coloma

Cexuyn TpyOOIIpOBO/a YBIaKHUTENS YKIIaJbIBAIOTCS HA THO YIIIyOJIeH-
HOHW TIuTy>KHOH Oopo3nbl. [locnexyromyM NMpoxoIoM IUIyra yBIa>KHHUTEIb
3aChINAeTCs NaXOTHBIM CJIOEM.

OpHaKo, KaK MOKasal ONbIT CTPOUTEIbCTBA MOJO00HBIX CHUCTEM, HE HC-
KIIFOUYCHa BO3MOKHOCTH IIPOHWKHOBEHHS I'PYHTa B MOJIOCTH TpyOOIIpoBOAa
yepe3 CTHIKM ceKnuil. [lo3ToMy jkemaTenbHa 3aIlWTa WX OT 3aMJICHUS.
st 9TOM 1enn peKOMEHAYEeTCsl YCTPOMCTBO MOKPOBHOTO CJIOSI U3 COJIOMBI
MITH TIOKHUBHBIX OCTaTKOB (pHc. 1, 6).

CrienyeT OTMETUTD, YTO CJIOH COJIOMBI 00Jiee PAaBHOMEPHO paclpelersieT
Harpy3Kd Ha CEKIUH YBJIQKHHUTENA, BO3HUKAIOIINE TIPH MPOXOAE 0 yJacT-
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Ky CeIbCKOXO3SHCTBEHHOW TEXHUKH. YCHIUTh O3TOT J(P(EeKT MOKHO
YCTPOUCTBOM HOACTUIAIOLIEH JIEHTHI U3 COJIOMBI, KOTOpasl CrIaKUBaeT He-
POBHOCTH JHA IUTY)KHOW OOpO3/bl, CO3JAIONINE KOHIIEHTPHUPOBAHHBIE
HaNpspKeHUs] Ha CEKLUH YBJIXHUTENS (puc. 1, 6), XOTS 3TO M HECKOJBKO
yXy[IIaeT THIPABIMUECKUM pPEXUM JABMKEHUS JXUAKOCTH IO MOJIOCTU
YBJIQXKHUTEIIS.

Jis HamOosee TsDKEIBIX YCIOBUH pPadOTHI PEKOMEHAYETCS IOJOCTh
YBITQXHHUTENS MMOJHOCTBIO 3alOJHATH colloMoil (puc. 1, 2). B atom ciyuae
JlakKe TIOJIOMKA CEKLIMH YBIQ)KHUTEIS HE BBIBOJUT €TO U3 CTPOS, XOTA AJIHHA
€ro OrpaHMYeHa B 3aBHCHMOCTH OT YCIIOBHUH NPOITYCKHOH CIIOCOOHOCTH.
[pu yxmonax mosepxuoctu 0,007-0,05 ona cocraBmser He 60mee 30 M.

Kak mokasaiy ONBITHI, OTKJIIOHEHHS OT MPOEKTHOTO YKJIOHA (KOTOPBIH
TPYZIHO BBIJEP)KaTh MPH BCHAIIKE) HE UIPAIOT CYLNICCTBEHHON POJIM B CBSI3H
C TeM, 4YTO CpPOKH 3auj€HHs YBIAXKHUTENIS COU3MEPHMBI CO CPOKOM
€ro CIIy>kObl, a PABHOMEPHOCTH I10JINBA B OCHOBHOM OIIPEENsAeTCS BOJHO-
(hU3UYEeCKUMHU CBOMCTBaMHU MaXOTHOI'O rOpU30HTa [S].

Bo u3bexaHue cMelieHUs] CEKIMH TpyOONpOBOJa-yBIAXKHUTES OTHO-
CUTENIFHO JIPYT Ipyra BO BpeMs €ro 3aChIIKU IUIYT KeJaTeIbHO JOMOIHUTh
NpOQUIMPYIOIMM YCTPOHCTBOM, IO3BOJISIOIIMM BBIMIOJHUTH JTHO YIIIyO-
JICHHON TMAaxOoTHOH OOpO34bl MIMPHUHOH, pPaBHOW INMUPHWHE YBIaKHUTEIS.
B npotuBHOM citygae TpeOyeTcsi TNpeaBapUTENbHas IPUCHIIKA CEKIMH
YBIQXHUTENS NEPE UX 3aMaliKom.

PacnpenenurensHyto ceTh U YBIaKHUTEIEH U3 OPraHMYECKOrO Mare-
puama  pEeKOMEHAYETCS  BBINOJNHATH IO  CXEMaM, I[PUMEHHUMBIM
JUIS KPOTOBBIX BHYTPUIIOUYBEHHBIX YBIAKHUTEIICH.

B 2022 r. 6pi1a mpoBeieHa KCIIEPUMEHTAIbHAS TPOBEPKA MapaMeTpoB
BHYTPUIIOYBEHHOH YBJIQXKHUTEJIBHOU CeTH. [IJIs1 3TOr0 3aJ105KEHbI OIBITHBIE
JICJITHKA KPOTOBO-BHYTPUIIOYBCHHOTO BHECCHHsSI CTOYHBIX BoA. Cxema
OTIBITA IPEAyCMaTpHBajia 5 BApHAHTOB:

1) kouTpOJB, M = 0;

2) mpu | = 0,5 M m =400 M3/Fa;

3) mpu I= 0,7m m = 300 m%/ra;

4) pu 1= 1,0 M m = 200 m*/ra;

5) mpu I= 1,5 M m = 150 m*/ra.

3nech | — paccTosiHEe MEXTy KPOTOBBIMH YBI&XHHTEISAMH, M — IIOJINB-
HBIE HOPMBI CTOKOB.

Jlata mosnmBa Ha3Hayanach NpH JieGHIUTE MOYBEHHBIX BJIAaro3amacos,
paBHOM HOpPME NOJIMBA Ha Y4YacTKE C HauOOJIbIIEH ITOJIMBHOM HOPMOIL.
B Tabnmuue npuBeneHa ypoxaifHOCTh MHOTOJIETHHX TPaB 3a BETeTA[MOHHBIN
MEPUOJT B U3yJaeMbIX BapHaHTaX.
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YpoikaiiHOCTB CyXoii MacChl MHOTOJIETHUX TPAB HA y4acTKe
KPOTOBO-BHYTPHIIOUYBEHHOT'0 OPOLICHHSI 32 BeTeTAIIMOHHBIIi IePHOJ

ITonuBHast HopMma, Jlo3a a3ora, Ypoxaii, [pubaBka
M/ra Kr/ra T/ra ypokas, T/ra
150* 180 45 -
150 180 6,1 1,6 HCPgs = 0,92 1/ra
200 240 6,7 2,2
300 360 78 3.3
400 480 9,3 4,8

* BHeceHo IOBEPXHOCTHO MOOMIJIBHBIM TPaHCIIOPTOM.

Kak ciemyer w3 HaHHBIX TaOJUIBI, C YBEIMYCHUEM HOPMBI BHECCHUS
YpOKaMHOCTh MHOTOJIETHUX TPAaB HA y4aCTKE KPOTOBOTO BHYTPUIIOUBEHHO-
ro OpOILICHHUs BO3pacTaa.

3akuaouenue. [TpoanuTh CpoK SKCILTyaTallny KPOTOBBIX yBIAXKHUTENEH
MOXXHO, €CIH TPHUMCHUTHh CIICIHajJbHbIC XHUMHYECKHE COCTUHCHUS
Ha ITOJIMMEPHOW OCHOBE. JTH COCIUHEHHUS YBEIMYHMBAIOT CPOK JKCIDIyaTa-
u# KpoToBHUH B 1,5-2,0 paza. B kagecTBe MaTepHuana It KpEIICHHS CBOIA
TpyOOIPOBOJOB-YBIAXKHUTENCH MOXKHO HCIOJIB30BAaTh TBEPAYIO (PPaKIUIO
CTOKOB CBHHOBOJYECKOTO KoMIutekca U komruiekcoB KPC. B kadectBe ap-
MUPYIOIIEr0 MaTepuaia MPUMEHSATh COJIOMY U OTXOJIbI JTbHOOOpabaThIBat0-
el MPOMBIIIJICHHOCTH, a BSDKYIEro — camporneib. Haubosee 1nenecoo6-
pasHasi popma MOMEPEYHOro CEUCHHs CEKIUil TPyOOIpoBoa — CBOUATAS,
0e3 Ha.
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SAIIUTHO-OUJIBTPYIOINUE MATEPUAJIBI,
INPUMEHSEMBIE TP OCYIIEHUU 3EMEJIb

B. U. Keassko, 1-p c.-X. HayK, mpodeccop, 3aBeayIonui kadeapoi
A. H. YamMHCKU#M, CTyIEHT MEIHOPATHBHO-CTPOUTEIHHOTO (aKyIbTeTa
YO «benopycckast rocy1apCTBEHHAS CETLCKOXO03SICTBEHHAS aKaIeMUS»,

r. l'opxwu, Pecmybmika benmapych

KiroueBble ciioBa: Mejmopanus, OCyHICHHUE 3€MEJlb, APCHAXK, 3aujic-
HUE, 3alllUTa ApCHAXKa (bPIHLTpaHI/Iﬂ BOJbI K TPCHC.

AHHOTaIII/Iﬁ. B cratbe uznararorcs pe3yJIbTaThl MPOBEACHHBIX UCCJIC-
JIOBaHUIl YCTAHOBIICHO, 4TO 0OJice BBHICOKYIO BOJONPHEMHYIO CIIOCOOHOCTh
MMeeT UMITOPTHBIN TeoTekcTiib. [Ipu BEIOOpe MaTeprana Ha CTaAHH U3BIC-
KaHuH UL PEKOHCTPYKIMHU JAPCHAXKHBIX CHUCTEM MOXHO TPUMEHATH,
KaK CTapbIC 3alllUTHBIC MATCPHAJIbl, TAK U HOBBIC U3 I'COTCKCTHIIA. Onpe/:[e-
JIAOIIUM (1)aKTOp0M 6yz[eT SABJATHCA CTOMMOCTb MAaTCPUAJIOB.

Keywords: land reclamation, land drainage, drainage, siltation, drainage
protection, water filtration to drainage.

Summary: The article presents the results of the conducted research, it
was found that imported geotextile has a higher water intake capacity.
When choosing a material at the survey stage, both old protective materials
and new geotextiles can be used for the reconstruction of drainage systems.
The determining factor will be the cost of materials.

Beenenne. CocTosiHHE MEIMOPUPYEMBIX 3€MENb  OIpeneseTcs
IO CYIIECTBYIONIEMY Ha HHUX BOJHOMY pekuMy. OCHOBHBIMH IpHU3HAKaMu
HEYIOBJICTBOPUTEIHHOTO BOJHOTO PEXHMMa SBISIOTCS: MepeyBlIaKHCHUE
BEPXHETO CJIOS TOYBBI, 3aCTON BOJbI HA MOBEPXHOCTH CJIaGOBOIONPOHHIIA-
eMbIX 1ouB. OH 00YCIIOBJIE€H yMEHbIIEHHEM Kod(QduIreHTa QuIbTpannu
MIaXOTHOTO M TMOAINAXOTHOTO TOPWU30HTOB, BBICOKHM CTOSHHEM YPOBHEH
IPYHTOBBIX BO/J] B IOCEBHOM M BEre€TAllMOHHBIE TIEPHO/IBL.

Bomubiii peskxuM 3aBHCHT OT 3()()EKTHBHOCTH pabOThl MEIHOPATUBHOM
CHCTEMbl Ha IPOTHKEHHH HOPMATHBHOTO CpPOKa SKcIuryaTarud. OxHUM
U3 CYLIECTBEHHBIX HoKasartenen paboTHI JpeHaxKa SBIIAIOTCS
€ro BOIOIIPHUEMHAs M BOJOOTBOASAIIAsE CIOCOOHOCTH, KOTOPbIE 00YCIIOBIIH-
BalOT CHOCOOHOCTh NPHHUMATh HM30BITOUHYIO BOJY M3 KOPHEOOHTaeMOro
CJIOSl B TIOJIOCTh JIPEHAXXHOH TPYOBI M CBOEBPEMEHHO OTBOJMTH €€ I10 Jipe-
Ha)KHOM CeTH.
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Bononpuemnas nmoTpeGHOCTh IpeHaXka HanOosiee BaXKHBIN IMTOKA3aTEIb
ero paborocmoco6HOCTH. OHA 3aBHCHT OT KOHCTPYKIMH CHCTEMBI, BHIA
W COCTOSIHUSL TPHUCHINKK JIpeH, OOpaTHOW 3achIKM TPAaHIIEH, 3alUTHO-
¢dunbTpytomero Marepuana (3OGM).

Ieab padoThl. /laTh OLEHKY COBPEMEHHBIM 3aIIUTHO-(QMIBTPYIOIINM
MarepualiaM, IPUMEHSIEMbIM IIPU CTPOUTEIBCTBE M PEKOHCTPYKIIUH 3aKPbI-
TOTO JIpeHaKa.

MaTtepuaabl 1 MeTOANKA HccenoBanuii. OCHOBHOM METOH MCCIEeN0-
BaHMH OOOOLICHUE NAHHBIX IIOJIEBBIX OOCIIEOBAHUH 3aKPBITHIX OCYIIH-
TEJILHBIX CHCTEM.

Pe3yabTarhl ucciaenoBaHusi M UxX o0cy:xaenue. KoHCTpyKIus apeHa-
’Ka OMpPENENAeTCS THIIOM IpEHaXHbIX TpyO. i mimacTMaccoBeIX Togdh-
PHPOBAHHBIX - KOJIMYECTBOM M — pa3Mepamu U Gpopmoi nepdopaoHHbIX
OTBEpCTHH, WX pa3MmemieHus. s KepaMH4ecKHX, HallpUMeEp, «CTapbIX»
paHee YJIO0XEHHBIX JIPEH — pa3MepaMH CTHIKOBBIX 33a30POB, @ TAKXKE CXEMOH
yKJIaIKu (UIBTPOB pyJOHHOTO BHIa. [IpuMeHeHnne oObemHOro QuibTpa
YBEIMYMBACT MPHUTOK BOJBI B ApeHy. B mpomecce sKCILTyaTanuy ApeH cy-
IIECTBEHHOE BIMSHUE Ha BOJOIPUEMHYIO CIHOCOOHOCTH JPEH OKAa3bIBAIOT
3auieHHe, a TIPY HAJIMYUK XKEJIE3UCThIX COSIMHEHUH — 3a0XpUBaHue Tpyo,
KOJIbMaTax 1nep(opaivoHHbIX OTBEPCTUH, a TaKXkKe Apyrue (hakTopsbl.

OCHOBHBIM ITPU3HAKOM HHM3KOH BOZOIPHEMHOH CIIOCOOHOCTH APEH SB-
JSIeTCsl HaJM4uue BOJBI HAJl JPCHAMM IpH Oe3HANOPHOM JBMXKCHUH BOJIBI
B TpyOax. DTOT (akTop YUHUTHIBAIOT MPH OLIEHKE MEIHOPATHBHOTO COCTOS-
HUSI OCYIIAaeMOW IuTomand M paboTOCHOCOOHOCTH IPEHAKHOM CHCTEMBI
B 1eioM. Hampumep, Ha Kadeape Menwopanud ¥ BOZHOTO XO3SHCTBA
npyu 00CIIeI0BaHNH APEHAKHBIX CHCTEM Ha TOP(SHUKAaX OOHAPYKEHO «HH-
TepecHoe» siByieHHe. [locie 3KcIuTyaTalliy CHCTEMBI B TEUEHHE 3 JIET YPOB-
HH TPYHTOBBIX BOJ CTAJHM IOJXOJUTH K HOBEPXHOCTH 3€MJIM, HE JAOCTUTas
ee 10 20-30 cm. [TosBUIHMCH CYIIECTBEHHBIE BEIMOUKH TIOCEBOB CEITHCKOXO-
3IUCTBEHHBIX KYNbTyp. IIpuMedaTensHO, 4TO YHOMSHYTas OCYIINTEIbHAS
crcTeMa OblIa IOCTPOCHA KaueCTBEHHO.

IMocne otpeiBkY 1ypda uepe3 3—4 vaca Haj APEHOW MOSBISUICS CION
Bozbl 20—-40 cM Ham BepxoM Kepamuueckux TpyO. B To ke BpeMs CTOK Bo-
bl OBUT CTONIb HE3HAYMTEIBHBIM, YTO MM MOXHO OBUIO NpeHeOpeyb.
B nonoctu Tpy6 oOHapy)keHBI TOJBKO cieAbl Hawika. [locie u3BlnedeHus
oIIHOIt 13 TpyOOK Boja u3 mypda yxoauna. OQHAKO MOCIe YKIAJAKUA U3BJIe-
YEeHHOH TpyObl Ha MEcTO KapTHHA MOBTOpsIack — B Iypde Ham Tpybamu
BHOBb BOCCT@HABIIMBAJICS CJIOH BOJBI. BBUIO YyCTaHOBJIEHO, YTO HOSBICHHE
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BOJABI B IIypde BBI3BAHO KOJbMATAIMEeW dacTUIaMH Topda HapymeHHON
CTPYKTYpPBI MalbIX (70 1 MM) CTBIKOBBIX 3a30pOB U (DHIBTPOB Haa HUMH.
B pesynbrate ObUIO MpeIokKeHO B HIypdax Haj JPEeHaMH BBINOJHHUTH KO-
JIOHKU-TIOTJIOTUTENIN M3 TecYaHO-TpaBUHHON cMmecu. [locie BbIOIHEHUA
Takol paboThI, BOJHBIN pPEXUM TIOYB OBLT BOCCTAHOBJICH. J[OMTOTHUTEIILHBIH
GUIbTP U3 MecKa MOBBICHI HAJEKHOCTh 3aIMTHI JpPEHaXka OT 3auJIeHUS
W TIOYTH IOJHOCTBIO HCKJIIOUWJI KOJbMAaTaluio (GHUIBTPOB. OTHU (aKTOPHI
HEOOXOIMMO YYHUTHIBaTh Ha CTAIMH M3BICKaHWHA OOBEKTOB, NMpeIHA3HAYCH-
HBIX ISl PEKOHCTPYKIMH. A TIpHU OLIEHKE PabOTOCIIOCOOHOCTH JpPEH HEeoo-
XO/IMMO YCT@HaBIIMBATh CIEAYIOIIUE OKa3aTeIIH:

— cocrostare 3®OM u cxemy ero yKJIaakd, a TaKKe CTEICHb 3arICHUS
IpeH 3a TIepHoJ OJKCIUIyaTallud. JTO HEOOXOOMMO Ui BBIOOpa BHIA
U CXEeMBI YKJIaJ K1 (QuiIbTpa Mpu pa3padoTKe IPOEKTOB 10 PEKOHCTPYKIIMH;

— COCTOSIHHE Tep(QOPANMOHHBIX OTBEPCTHH HM3MEHEHHE WX pPa3MepoB
T10JT BO3JICHCTBUEM OTIIONKCHHSI COJIeH (KETIE3UCTBIX COSTUHCHHMIHA).

Baxubim mokaszatenem 3®M sirisieTcst ero kod3hGuiueHT GuibTpamnuu.
BogonporniiaeMocTs GHUIBTPOB JOKHA OBITH BBIIIEC BOJIOIPOHUIIAEMOCTH
ocymaemoro rpyHra. Ilo ganusiM A. . MurpaxoBuua u Apyrux Uccieno-
Batenieil [6], B HacToslee BpeMs HCHBITHIBAIOT U HAUYMHAIOT IPUMEHATH
ClIeYIOIIE HOBbIE 3alIUTHO-(DUIIBTPYIOLINE MaTepHallbl:

— TEOTEKCTHIIb ~ HMIIOPTHBIH  (CTpaHy-H3TOTOBHUTEIh  YCTAHOBUTH
HE YIaJIOCh);

— reotekcTiib npousBoacTBa OO0 «I'pogHeHCKHE HETKaHble MaTepHa-
JBD»;

— reotekcTiiib pousBoacTBa OAO «Ilunemay.

Panee Obu10 MOKa3aHo, 4T0 3PM HrpaeT CyIIeCTBEHHYIO POJb B paboTe
JpeH, HO TJIaBHOW WX (PYHKIIUEH SBIIACTCS 3alllWTa JPEHaka OT 3arJICHUS
1 TIPOJIEHUE €T0 CPOKA CITYKOBI.

B Unucturyre menunopaunn HAH Obutn npoBeneHbl UCTIBITaHUS (QHIIb-
TPOB B Ta0OPATOPHBIX U MPOU3BOACTBEHHBIX YCIOBHSAX. HaMu ObuTH mpoBe-
JICHBI TEOPETHUYCCKUE PACUCTHI 10 YCTAHOBIICHHUIO BIUSHHS KO3 PHUIIHEHTA
¢wieTpaiun 3®M  Ha pacCTOSHUM MEXIY ApeHaMH. PacCUuThIBAIN
npu k = 1 m/cyt; Monyine npenaxkHoro croka = 0,6 n/c ¢ 1 ra; tonune
¢unsrpa 34 = 0,001 M; nmamerpe Tpy6 d = 0,05 M; amuHe menei BogonpH-
emHbIX oTBepcTuii 0,5 cM. [lomyyeHHbIE 3HAUCHHST PACCTOSIHUS MEXKAY JApe-
HaMU TIPH pPas3HBIX Kod(pduuMeHTax (GUIbTpaluy 3al[UTHOIO MaTepHaia
MIpECTaBIICHEI B TaOJIHIIE.
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3aBHCHMOCTb PACCTOSTHHSI MKy APEHAMH 0T K03 HIHeHTa PUILTPANUHN APEHAKHOTO

uabTpa
Kosddunuent punsrpanuu punstpa Ky, M/cyt PaccrosHue Mexay apeHamu B, M
20 8,5
30 11,3
45 14,0
100 21,6
140 25,0

VYcraHoBIeHO, YTO C yBenuueHHeM Koddduuuenta uibrpammn 3OM,
pACCTOsIHME MEXAY APEHAMH CYIIECTBEHHO yBennumBaercs. Tak, ecnu mpu
Ky= 20 m/cyt. B = 8,5 M, T0 npn Ky = 45 m/cyT oHO yBenmumBaeTcs
mo 14 m, T.e. moutn Ha 75 %. Eme cymecTBeHHee OHO BO3POCIO IIPH
Ky = 140 m/cyr. B atom ciydae momydeno B = 25 m, umm gamo mpupoct
B CpPaBHEHHH C TIEPBBIM BapHuaHTOM B 3 pa3a. Tak kak K03pGUIueHT Huib-
Tpauuu (QUIbTPa TECHO CBS3aH C TNPUTOYHOCTHIO BOABI K JpEHaM,
UX BOJIOTIPHEMHAs CIIOCOOHOCTH TaKK€ BO3PACTAET, T. €. C yBelInueHueM Ky,
YBEJIMYHMBACTCS M PACXOJ] U3 JPEH.

OpHako B IIPOU3BOJCTBEHHBIX YCJIOBHMSAX TaKOW 3aKOHOMEPHOCTH
He HaOmonaercs. Kpome xoaddunuenra duibTpaunu, 31ech BIUSIOT U
JIpyrue (akTopbl, Wrparollue BaKHYIO posib B paboTe JpeH (JuameTpsl,
riryOuHE! U T. 1.). [To marHBIM Kadenpsl Menropayy 1 BOJHOTO X03IHCTBA,
B OTIBITAX C JPEHAMH, UMCIOIUMHU 00BEMHBIE (QIIIBTPHI (IIECOK), IIPH H3ME-
HeHnH KodpunueHT ¢pmibrpanuu ¢ 1,23 m/cyT 1o 4,45 m/cyT (T. e. pa3iu-
YHe COCTABISET 3,5 pas3a) MOJy4eHO NMPHPAIIEHHE PACCTOSHUS MEXIy Ape-
HaMmH Bcero Ha 22,5 %.

3akJioueHue. B pesynbrare NMpoBEJEHHBIX HCCIIEIOBAHUHI yCTaHOBIIE-
HO, 4TO 0oJiee BBICOKYIO BOJONPUEMHYIO CIIOCOOHOCTh MMEET UMIIOPTHBIN
TEOTEKCTHIb. JTOT (QUIBTP 00ECHeYMBACT MOIYJb JPEHAXKHOTO CTOKa
10 0,6 n/c ¢ 1 ra. Hamny4ymumu ruipaBinyecKUMy XapakTepUCTHKaMH 00-
nmanaioT Tpyosl ¢ 3OM OOO «I'porHEHCKHE HETKaHbIC MaTepHajbl» U
OAO «ITunemay. Takum oOpa3om, npu BbiOope 3OM Ha craguu H3bICKa-
HUH IS PEKOHCTPYKINH APEHAXKHBIX CHCTEM MOXXHO NPUMEHSTh, KaK CTa-
prie 3OM [5-8], Tak u HOBBIe 3DM 13 reorekcTa. OnpenensoniM (ak-
TOpOM OyZET SIBIISITECSI CTOMMOCTD MaTepHaoB.
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V]IK 628.6:631.6(470.47)

PA3PABOTKA DKCITEPTHOM CUCTEMBI OBOCHOBAHUS
HHTEI'PHPOBAHHOI'O YIIPABJIEHHSI MEJTHOPATUBHO-
BOJOXO3AUCTBEHHBIM KOMIIVIEKCOM

C. JI. UcaeBa, 1-p TexXH. HayK
3. B. [lenoBa, 1-p c.-X. HayK, npodeccop PAH
OI'BHY «Bceepoccuiicknii Hay4yHO-HUCCIE10BATENIBCKUM HHCTUTYT
rUApoTexXHUKU U Mmenuopanuu uM. A. H. Kocrtskoa»,
r. Mocksa, Poccuiickas ®@enepanus

KiroueBble cioBa: Meﬂuopamueno-6000xo3ﬂﬁcmeeHHblﬁ KOMMNJeKc,
unmezcpupoearnrnoe ynpaejieHue, IKocCucmemnoe 6000n0ﬂb306aHue, CcejlbCKoe
xosvn?cm@o, menuopayusi.

AHHOTalIl/Iﬂ. HpI/IBOL[I/ITCSI I/IH(IJOpMaHI/IOHHO-aHaJlI/ITI/I'-IeCKaH MOJ€CJIb
000CHOBaHHMSI SKCHEPTHBIX PELICHHH 0 MHTETPUPOBAHHOMY YIIPABICHUIO
MeJ'HdOpaTI/IBHO-BOHOXO3ﬂﬁCTBeHHLIM KOMILJIIECKCOM. Moaem, COCTOUT
13 TpEX 0JIOKOB: I/IH(l)OpMaIII/IOHHOFO, B OCHOBC KOTOpPOTro JaHHBLIE KOM-
TUIEKCHOTO JKOJOTMYECKOI0 MOHHUTOPHHIA, AHAJTIATUYCCKOI'O II0 OIEHKE
TEKYLIETr0 COCTOSHUS MOYBEHHOI'O ITOKpOBa W BOJOIIOJIB30BaHMA, PHCKOB
pa3sBUTHA H€6HaFOHpI/I}ITHHX OKOJIOTHYECKUX MPOLECCOB, CICHAPHBIX HC-
CHCZ[OBaHI/Iﬁ JAUHAMUKHU CUTYyAllMH; NPHUHATUA TAKTHUYCCKUX U CTpaTeruyec-
CKHUX pCH.IeHI/Iﬁ 0 YHpaBJICHHUIO MCIIOJIb30BAHUEM BOJHBIX PECYpCOB U MC-
JIMOPATHUBHBIM COCTOSIHHUCM 3CMCJIb.

Key words: land reclamation and water management complex, inte-
grated management, ecosystem water use, agriculture, land reclamation.
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Annotation. The information and analytical model of substantiation of
expert decisions on integrated management of the reclamation and water
management complex is given. The model consists of three blocks: infor-
mation, which is based on the data of integrated environmental monitoring;
analytical to assess the current state of soil cover and water use, the risks of
unfavorable environmental processes, scenario studies of the dynamics of
the situation; tactical and strategic decisions on the management of water
use and land reclamation.

CoBepIICHCTBOBAHNE CHUCTEMBI YIIPABICHHUS BOJHBIMH OOBEKTAMH,
MEJMOPATUBHBIMH CHCTEMaMH W MEITHOPATUBHBIM (OHAOM, YTO O3HAYaeT
mepexon K  HWHTETPUPOBAHHOMY  VIIPABICHHUIO MEIINOPATHBHO-
BOJIOXO35HCTBEHHBIM  KOMILICKCOM, OOYCJIOBJICHBI  HEOOXOAUMOCTHIO
MOBBIILIEHUSI  BOJOOOECIIEYEHHOCTH  arpONpPOMBIIUIEHHOTO — KOMIUIEKCa
(AIIK) m cenbCKOro HaceleHMs, CO3JaHHMsS YCIOBMH I yCTOWYHMBOTO
BOJIOTIONIB30BaHUS, OXPAaHbl BOTHBIX PECYPCOB. DTO OCOOCHHO Ba)KHO 30HE
HEJOCTaTOYHOIO0 YBJIAXXHEHMs eBponeiickol uactu P®, B TOM uncie
B Bosrorpazackoii, ActpaxaHckoit o0Oiactsax, PecmyOnuke Kanmbikus,
KpacHomapckoM kpae ¢ ydeToM TEHACHIMA WM3MEHCHHsS KIIMMara, Tak
KaK B MIOCTICTHIE  JCCATHIICTHS  MPOJOIDKUTEIBHOCTh  3aCyINUIMBBIX
MIEPUOJIOB B TUAPOJOTHUYCCKUX MUKIAX YBEIWImiach ¢ 2-3 mo 6—7 u Goiee
JIeT.

B 30HE HETOCTaTOYHOTO YBIIAXKHEHHUS HKOJIOTHUSCKH OE30IMacHoe, KO-
HOMHYECKH (P(PEKTUBHOE M COIMAIbHO OpHEHTHpoBaHHOE pasButHe AIIK
B 3HAYUTENBHON Mepe 3aBUCUT OT HaJMUHUS JOCTYITHBIX BOJHBIX PECYPCOB U
COCTOSIHUSI MEJTMOPATUBHO-BOJOXO3SHUCTBEHHOTO KOMIUIeKca. [loCKOmbKy
BOZI000ECTICYCHE OpOIICHUSI B YCIOBUSAX BOJHOTO jaeduimTa SBISETCS
CJIOXKHOM 3a/1adeil, ee peleHne JOKHO ONMPaThesi HA 000CHOBAaHHOE WHTE-
TPUPOBAHHOTO YIPABICHHUE BOJHBIMH PECYpCaMH, MEIHOPATHBHBIMU CH-
CTeMaMH{ U MEIHOPHUPOBAHHBIMHE 3eMJIIMH. J[71s1 000CHOBaHUS yCTOWIMBOTO
(YHKIIMOHUPOBAHUS CUCTEMBI YIIPABICHHS BOIOOOCCICUCHUEM THIPOME-
JUOPATUBHBIX OOBEKTOB B HACTOSIIEE BpPEMS MIMPOKO MPUMEHSACTCS WH-
(hOpMAIIMOHHO-TIOTMYECKOE U MAaTEeMaTU4eCKOe MOJICIUpOBaHue. B ocHOBe
MIPUHUMAEMBIX PEIIEHUH — JOCTOBEPHBIE JJAHHBIE KOMILJIEKCHOTO JKOJIOTH-
YECKOT0 MOHMTOPHUHTA, MPOBEACHUE CLIEHAPHBIX MCCIEI0BAaHUN HA MMUTa-
IIUOHHBIX MOJENSX, IIOCTAHOBKA M PEeIIeHHe ONTHMU3AIINOHHBIX MHOTOKPH-
TepHATBHBIX 3a7[ad BOJIOIMOIB30BaHus. [Ipu 3TOM npoBOIUTCS 000CHOBaHHE
KOMIUIEKCHOTO HCIIONIF30BaHMUSA BOJIHBIX PECYpPCOB, OIpeesieHHe 00BeMOB
1 TEXHOJIOTHH BOJOTIONB30BAHM, CPAaBHEHNE PAa3HBIX PEKHMOB OPOILICHHUS
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U TEXHOJIOTHH IIOJIMBOB, aHalM3 (aKTOpOB pocTa W PasBUTHSA PACTCHUIA,
JIMHAMHKH COCTOSIHHSI TIOYBEHHOT'O MOKPOBA, OLIEHKA PUCKOB Pa3BHUTHS He-
OJarONPUATHBIX SKOJOI'MYECKUX MPOLECCOB MPHU OPOIICHHH, ONpEIelIsio-
mux B utore 3QQeKTUBHOCTH HCIOJIb30BaHUS BOAHBIX pecypcoB. CoBpe-
MEHHBIE MaTeMaTH4YeCKHUE MOJEIH IO3BOJISIOT ONTHMHU3UPOBATH U COIPSI-
raTh MEXIYy CO0OH pa3NIM4HbIE acIeKThl BOJOXO3SHCTBECHHOW HESATEIBHO-
CTH, YHpaBIsATh BojooOecreueHneM, BOJONOAa4Yel, HOPMUPOBATh OpOILe-
HHE B LIEJAX YKOHOMUH BOJIBI M 00ECIICUCHHUS ONAronpUsATHOTO COCTOSHUS
MEJIMOPHPOBAHHBIX 3€MEb.

CBoeBpeMeHHast, JOCTOBEpHas M B IIOJIHOM oOBeMe WHQOpManus,
noyyqaemMasi B IIPOLECCEe KOMIUIEKCHOTO HSKOJIOTMYECKOr0 MOHHTOPHHTIA,
MO3BOJIICT MEPeHTH Ha Ka4eCTBEHHO HOBBIH YPOBEHb IUIAHHPOBAHUS

U YIIpaBJICHHUS. B mporecce MOHUTOPHHIA HaOJIIoICHUS
U MEKAUCIUIUIMHAPHBIA aHAINW3 JaHHBIX KOMIUIEKCHO —BBIIOJIHSIOTCS
3a COCTOSIHUEM BOJIHBIX 00BEKTOB (BoHBIX HCTOYHHKOB

1 BOJOIIPUEMHHKOB), THAPOTEXHHYECKUX COOPYKEHHH MeEIHOpPaTHBHBIX
CHCTEM H DJKOJIOTHYECKHM COCTOSIHHEM MEIHOPHPOBAHHBIX 3EMeEJb
JUIS CHHXPOHHOTO M CBO€BPEMEHHOTO NPUHATHS PELICHUH 10 YIpPaBICHUIO
(YHKIIMOHMPOBAaHMEM  MEJIHMOPAaTUBHOM  CHCTEMBI ¥ HPOBEICHUIO
MEJIMOPATUBHBIX MEPONIPHUATUI.

IMonck onTUManbHOTO (GYHKIMOHUPOBAHHMS CTPOWUTCS HA XOPOLIO
U3y4eHHOU CTPYKType BXC, rnapameTpax €€ 3JIEMEHTOB
U MX XapaKTePUCTHUK, C  MPOCTPAHCTBEHHO-BPEMEHHOH  MpPUBA3KON
K yCIOBHAM BHEIIHEH CpeAbl, a TakkKe K TEXHUYECKHM, HKOJIOro-
SKOHOMHYECKHM W  COIMAIBHBIM  TPEOOBaHWAM,  TPEIBSIBISIEMBIM
K MEJMOPATUBHO-BOAOXO03SIICTBEHHOM CHCTEME KaK MIPUPOIHO-
TEXHOTEHHOMY KOMILIeKCy [1—4].

IlocraHOBKa  ONTHMH3AIMOHHBIX  3a7ad IO  BOJOOOECTICYCHHIO
U BOJOIOJB30BAHAIO HAa KPYINHBIX MEIMOPATHBHBIX AarpoOKOMILIEKCAX
IpeAroaraeT MPUMEHEHHE CONNATbHO-9KOHOMUYECKOTO U JIaHAmAa(THOTO
MOJXO0Ma, ONPEACISIOMUX 1eTH U OTPAaHUYEHUS B MOJEIAX ONTHMH3ALUU
pecypcomnoTpeOieHus, a TakKe OpHEHTAlMI0 Ha NpeJoTBpalleHIe
YXYIIIEHUS MEIHOPAaTUBHOIO COCTOSIHUS 3eMenb (pa3zBurue
HeOIaronpuaTHBIX IPOLIECCOB, TaKWX, KaK BTOPHUYHOE 3acCOJICHHE U
OCOJIOHIIEBAaHHE [MOYB, IOJTOIUICHWE 3eMelb) W BOAHBIX OOBEKTOB
(ucuepmanne  pecypcoB, 3arps3HeHue). Ha  ocHoBaHWMM  aHamM3a
CYIIECTBYIOIMX TEOPETHYECKUX pPa3pabOTOK, a TaKXKE MPUKIATHBIX
HCCIIEAOBAaHUNA II0 MPOBEIEHHUIO HKOJIOTHYECKOTO MOHHUTOPHHIA BOJIHBIX
pECYpPCOB, 3e€MeNb PETYIAPHOTO M JIMMAaHHOTO OPOIIEHHs, TEXHHYECKOrO
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YPOBHS M COCTOSTHUSI MEITMOPATHBHBIX CHCTEM U COOpYKeHwuit [1, 3, 5] Obima
HavaTa pa3paboTKa I3KCIEPTHOW CHUCTEMBI OOOCHOBaHHS PEUICHUH NpU
UHTCTPUPOBAHHOM  VIPABJICHUH  MEIHOPATHBHO-BOJIOXO03HCTBECHHBIM
KOMIUIEKCOM. B OCHOBY CHCTEMBI TOJIO)KEHAa  WH(POPMAIUOHHO-
aHATUTHYCCKAsi MOJIeTb 0OOCHOBAHUS MPUHSTHUS YIIPABICHUCCKUX PEIICHUN
B UHHOBAIIMOHHBIX  TPOCKTaX  Pa3BUTHA  CEJILCKOXO3SHCTBEHHOIO
BOJIOMOJIb30Banus (puc. 1).

_____________ -.l HH(opMaLHOHHEIH OI0K |

| JlaHHEBIE KOMITIEKCHOT'O 3KOJIOTHYECKOro MOHHTOPHHTA

I
I [ ]

T'unporexHnyeckne
Bopatible 0GbeKTH
coopyxenns (I'TC) MennopHpoBaHHble
(MOBEPXHOCTHBIC U [ >
MENHOPATHBHBIX 3eMITH
no3eMHEIe)
cHCTeM
L I ]
Lindposeie 1 kaprorpadHyeckHe 6a3bl JaHHEIX
T
I AnanutHyeckuit 6mox I‘
|

[ [ ]

AHanu3 i oueHka IMporuo3 1 oueHka
CleHapHEIe
BOLOOGECTIEHEHHOCTH IKOJIOTHYECKHX H
HCCIeOBaHHA H
OpOLICHHS, COCTOAHUA IKOHOMHHECKHX PHCKOB
—> ONTHMH3ALMA
[TCu PAa3BUTHA HETATHUBHBIX
JHHAMMKH OPOLLEHHS
METHOPHPOBAHHBIX IKOJIOTHYECKHX
3eMellb H X COCTOAHHA
3eMelb MPOLECCOB
]
rI Brok npHHsTHS pemeHnit |

!

BaIbop naHoBEIX MEPONPHATHIT IO CHHIKEHHIO PHCKOB,
palHOHATEHOMY BON00GECNEUEHHIO OPOLISHHS, YIYULIEHHIO
MeHOPAaTHBHOTO COCTOSHHSA 3eMeb

v

Peanusanys npMHATEIX pemeHHit

—»  JleiicTBHe
T ——» MHudopmanus

—p Pesynsrar

Puc. 1. I/IH(iJOpMaLIMOHHO-aHaJ'IPITI/I‘ICCKaH MOZICIIb 000CHOBaHUS TIPAHATHSA YIIPABJICHYCCKUX
pemeﬂuﬁ B MHHOBAILIMOHHBIX IPOCKTAX Pa3BUTHUSA CEJIbCKOXO03SICTBEHHOTO BOAOIOIb30BaHMS
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OCHOBHBIC TIPUHIIHNITEL, 3aJI0’)KEHHBIE B MOZEIh YIIPABICHUS BOJOXO03SH-
cTBeHHBIM KoMIulekcoM AIIK (opomeHneM M CelbCKOXO3SIHCTBEHHBIM BO-
nocHabxenuem) [2, 4-8]:

* MEXIUCUUILIMHAPHOE Hay4YHOE 0OOCHOBaHME IIAHUPOBAHUS UCIIOIb-
30BaHUs BOJHBIX PECYPCOB, HA OPOIIEHHE M XO3SHCTBEHHO-ITUTHEBOE BOJIO-
CHa0)XeHHE 10 perruoHaM (TeKyllas CUTyalusi ¥ IPOTHO3Hast) ¢ IPHOpUTE-
TOM IIMTHEBOTO BOJOCHAOKEHUS! W Y4eTa BOJOOXPAHHBIX TpeOOBaHMMA
B IIPaBOBOM CTaTyce paBHO3HAYHOM CTaTyCy TPeOOBaHUII OTpaciy;

* BpIeNIeHHe 00BEMOB BOJHBIX PECYPCOB JJISI OPOIICHHS B YCIOBHIX
nepunruTa Ha OCHOBE OICHKH 3KOJIOT0-3KOHOMHYECKOW M COIMANBHOU 3¢-
(EKTUBHOCTH IUIAHUPYEMOU CTPYKTYPHI CENBbCKOXO3SHCTBEHHOTO IIPOW3-
BOJICTBA;

* ONTUMU3AIHS CTPYKTYPHl BO3JENBIBAEMBIX KYJIBTYP Ha OpPOIIASMBIX
3EMJIIX B 3aBUCUMOCTHU OT JIMMHUTA BOJHBIX PECYPCOB;

* KOMILUIEKCHOE HMCIOJIb30BaHUE BOJIOUCTOUYHHKOB C Y4€TOM HAIpsOKEH-
HOCTH BOJIHOTO OajlaHca, pacriojaraeMblXx OOBEMOB M OOOCHOBAaHHOMW ITO-
TpeOHOCTH B BOJHBIX PECypcax ¢ aKIIEHTOM Ha 3KOHOMHOE HCIIOJIb30BaHHE
BO/IbI MMTHEBOT'O KAUCCTBA IMPU OPOIICHUHU,

* ONTUMMU3ALIMA PACIIPCACIICHNUA BOABI B BOHOXOSHﬁCTBEHHLIX CHUCTEMAX
AIIK ¢ y4eToM TOCTaBIICHHBIX IIeTIel 1 BOZMOKHBIX OTPaHUYICHUH (IKOHO-
MHYECKUX, 3MEIIbHBIX, BOIHBIX PECYPCOB);

* HOPMHpPOBaHHE W KOHTPOJIb BOJOIIONE30BAHHS C YICTOM COCTOSHHUS
HCTOYHHUKOB BOIHBIX PECYpPCOB; TPH IUIAHUPOBAHHU BOJOIOIB30BAHMUS
MpeaycCMaTpuBaTh OOBEMBI BOIHBIX PECYPCOB, HEOOXOAMMBIX IS HYXI
COXpaHECHUA WJIN YIIYUYHICHUA COCTOAHUA Oprmanmeﬁ CpeabI;

* HamNpaBJICHHOCTh Ha MO3TAITHOE YKOJOTUUECKOE BOCCTAHOBIICHUE BOJI-
HbBIX UCTOYHUKOB, CBA3AHHBIX C MCINOPATUBHBIMHA O6'I)eKTaMI/I, 3a CUCT CO-
kpaieHust aup(y3HOro 3arps3HEHUS, PEryJIMPOBaHUS 0TOOpA IMOA3EMHBIX
BOJ U T. JI. C OCTICIYIONIUM MTOAZCPKaHUEM UX COCTOSIHHUS;

* paciMpE€HUEC MNMPUMCHCHUA OYHUIICHHBIX CTOYHBIX KOMMYHAJIBHBIX,
KOJUICKTOPHO-JPEHAXKHBIX, MOI3EMHBIX  MHHEPATH30BAaHHBIX BOJ
IUTS CEIbCKOXO3SHCTBEHHOTO BOJOCHA0XKCHUS M OPOILICHUS C yYETOM CTe-
MICHU U Ka4eCTBa OYUCTKH;

* HeoOXOAMMOCTh COBEPIICHCTBOBAHMS YIPABJICHUS NTOBEPXHOCTHBIMH
BOJHBIMH PECypcaMH 3a CUET PETyJIHMpOBaHUs pabOThl KacKagoB BOJOXpa-
HUJIAII,

*  00s3aTENBHOCTh MOJIEPHU3AIMU BOJOXO3SHCTBEHHOTO KOMILIEKCA
AIIK, MenuopaTUBHBIX CHCTEM, BHEIPEHHUE WHHOBALIMOHHBIX TEXHOJIOTHUN
B BOJIOTIOJIB30BaHHH, BKIIIOYAsl TEXHOJOTHIO W TEXHHKY ITOJMBOB, BOJOIIO-
Jlaqy ¥ BOJIOOTBEICHIE, BOJOTIOATOTOBKY, OYHCTKY COPOCHBIX BO U TIP.;
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* cucteMHOe (KOMIUIEKCHOE, IOCIIEJI0BATeIbHOE, TIOATAITHOE) MIPOBEIe-
HUEC MOJICPHU3AIMH BOJOXO3SWCTBCHHOTO MEIMOPATHBHOTO KOMILICKCA,
MEPONPUATHIA IO PAIMOHAIEHOMY UCIOJNB30BAaHUIO BOJHBIX PECYPCOB
IIPH OPOIICHUU U CEIIbCKOXO3SHCTBEHHOM XO3SHCTBCHHO-ITUTHEBOM BOJIO-
CHAOXXCHHUH, HAMCUCHHBIX B paMKaxX CTPATETHYCCKOrO IUIAHUPOBAHUU
Y KOHKPETH3UPOBAHHBIX TIPU Pa3padOTKE TAKTHYCCKHX MEp IO COBEPIICH-
CTBOBAHUIO BOJIOTIOJIb30BAHHS;

* KOHTPOIIb PETMOHATBHBIMH HCIIONHUTEIHHBIME OpTaHaMH BBITIOJTHE-
HUS 3aIJIAaHAPOBAHHBIX MEPONPHUATHH, CBOCBPEMEHHOCTH UX IPOBEICHHUS,
KayecTBa pealn3alii, NX pe3yIbTaTHBHOCTU U 3(PPEKTHBHOCTH HE TOIBKO
B CTOMMOCTHOM BBIP2XKCHHH, HO M B (PU3NIECKOM BOILIOIICHHH.

WudpopmannoHHO-aHAIUTAYECKAsT MOJENb OOOCHOBAaHHUS SKCIEPTHBIX
peuleHH 1O  HMHTEIPUPOBAHHOMY  YIPAaBJICHHUIO  MEIMOPATHUBHO-
BOJIOXO035HCTBEHHBIM KOMILJICKCOM BKJIFOUACT OJIOKU:

— nH()OPMAIMOHHBIM, B OCHOBE KOTOPOTO JaHHBIC KOMIUICKCHOTO KO-
JIOTHYECKOTO MOHUTOPHHTA;

— aQHAJIMTUYCCKUH MO OICHKE TEKYIIETrO0 COCTOSHUS MMOYBEHHOIO MOKPO-
Ba W BOJOIIOJIB30BaHUs, PUCKOB pa3BUTHUA He6HaFOHpI/IHTHLIX 3KOJIOTHUYEC-
CKHUX TIPOIIECCOB, CIICHAPHBIX UCCIICIOBAHUN JUHAMUKH CHUTYAITHH;

— IPUHATHUS TAKTHICCKUX M CTPATETUICCKUX PEIICHHUH O yIPABICHUIO
HCTIOJIB30BAaHUEM BOJHBIX PECYpCOB M MEIHOPATUBHBIM COCTOSIHHEM 3€-
MEJIb.

KoMruiekcHBIH SK0JIOTHYeCKUit MOHUTOPUHT BOJTHBIX PECYpPCOB, MEJIHO-
PATHBHBIX CHCTEM W MEIHOPHUPOBAHHBIX 3EMEIb MPEICTAaBISAET COOOW CH-
CTEMY HEIPEPBIBHOTO CIIC)KEHHUS M KOHTPOJISI, COCTOSIIYIO U3 TPEX COCTaB-
JISTFOIIIHX :

— KOHTPOJIb 3a KOJWMYECTBECHHBIM MW KAa4YCCTBCHHBIM COCTAaBOM BOJbI B
Pa3JIMYHbIX UCTOYHHUKAX — MOBECPXHOCTHBIX (peKI/I, BOOOEMEI B 6am<ax, Ka-
HaJIBI, 03epa, BOJOXPAHWININA, IPYIbI), MOJ3EMHBIX (apTe3MaHCKUE TOPH-
30HTHI, IPECHOBOHBIE JINH3BI, TPYHTOBBIE BOJIBI), a TAKXKE B BOJOIIPUEMHH-
Kax;

— KOHTPOITb 32 TEXHUKO-IKOJIOTHYECKAM COCTOSHHEM MEITHOPATUBHBIX
CHUCTEM M COOPYKCHHU# (IUIOTHH, 1aMO, KaHAJIOB, BOJOPETYIUPYIOIIHX, BO-
nornpoBoasnux u copocHsix ['TC);

— KOHTPOITb 32 KOJIOTO-MEIIMOPATHBHBIM COCTOSIHUEM 3€MEJb PeryJisip-
HOTO ¥ JMMAaHHOTO OPOIICHUS W OKPYXAIOIUX TEPPUTOPHHA (COCTOSHHE
TIOYB, PEXXUM TPYHTOBBIX BOJ, Pa3BUTHE YKOJIOTUIECKH HEOIAroNMpHSTHBIX
TIPOIIECCOB).
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Hcnonp3oBanne WH)OPMANINOHHO-KOMMYHHKAIIMOHHBIX M LHU(POBBIX
TEXHOJIOTUI B IUTaHUPOBAHUU u yIpaBICHUU TMOBBIIIAET
NIPOM3BOJIMTEIBHOCTh ~ MENHOPAaTHBHBIX CHCTEM IIyTeM OOOCHOBaHMs
(G (QEKTUBHOTO  HUCIIOJIB30BaHHUsSI BOJHBIX, 3€MENBHBIX, (DHHAHCOBBIX,
TPYIOBBIX, OJHEpPreTHYecKux pecypcoB. Ha ocHoBe pa3paboraHHOM
nH}popMaMOHHOH MOJIEIH BBITOJTHEHBI UCCIIEIOBaHUS o
Bonoobecrieuennto AIIK n ceibckoro HacesleHHs 10Ta €BPONEHCKOW YacTh
P®. B 1O xe Bpems ObLI BHINONHEH aHAIH3 TEXHHYESCKOTO COCTOSHUS
OpOCHUTENBHBIX cHcTeM. HenocTaTok BOIHBIX PECYpCOB, HCIBITHIBACMBIN
IIPU OPOIIEHUH U BBICOKHH YPOBEHB (PU3MUECKOTO M3HOCA MEINOPATUBHBIX
CHCTEM, OMNpEACISIIONMH  OOJNbIIME  HENPOM3BOIAMTEIBHBIE  IOTEPU
OpPOCHTENBHON  BOABI, MOATBEPIAMIM HEOOXOAWMOCTb Pa3BUTHI U
COBCPHICHCTBOBAaHUA CHUCTCMbI YIIPABJICHUA OPOIICHHUEM U IICPEXOJa Ha
HOBBIN T€XHOJIOTHYECKUI YPOBCHb BCEX CUCTEM U MPOLCCCOB, CBA3aHHBIX C
OpOLICHHEM.

B mnpouecce pa3paboTkn HWHPOPMAIMOHHO-aHAIUTHYECKOW MOJENN
000CHOBaHUS YIiipaBJICHUA MCHI/IOpaTI/IBHO-BOHOXOSHﬁCTBCHHLIM KOMILJICK-
coM ObLIn CO3/1aHbl HMHTCPAKTHUBHLIC prHHOMaCHITa6HI)Ie OJICKTPOHHBIC
nH(pOpManMOHHBIE KapThl MO BOJIOOOECIICYEHHOCTH PErHOHOB [Ora €BpO-
neiickoit wactu Poccun. Pazpaboran 'MC-npoext CaprnuHCKOW 0OBOTHHU-
TEJILHO-OpOCUTENbHON cucTeMbl Pecrrybnmuku Kanmbikus mo oGecrieueHHO-
CTH OPOIICHHUS U CEJIbX03BOJOCHAOKEHNS BOIHBIMH PECypCaMH, MPEACTaB-
JstronIiA co0olt reonH(pOPMaIMOHHYI0 0a3y JTaHHBIX, M IPEICTABICHHYIO B
BU/ie MTHYOPMALMOHHKIX c10eB. [IpoeKT mo3BoJIsIeT OnepaTnBHO IPUHAMATH
pemeHus Mo BBIOOPY HEOOXOIUMOTO KOMIIIEKCA MEPONPHUATHH M pamuo-
HAJIbHOMY HCIIOJIb30BAHUIO BOJIHBIX PECYPCOB.

[MpoBeneHHbIE HCCIIEOBAHUS 110 COCTaBJICHHIO HH(POPMAIMOHHO-
AHATMTHYECKON MOJIENIM U ampoOanus Moaxo/la B paMKax pa3paboTKu Teo-
nHpopManoHHBIX 0a3 maHHbBIX W [MC-mpoekTa, MO3BONMIM TEPEHTH
K HOBOMY 3Tally HCCIEIOBAaHMHA M NPHUCTYIUTh K pa3paboTKe aIropuTMOB
W 2JIEMEHTOB NHQPOBBIX TEXHOJOTUH s (HOPMHPOBAHUS CTPYKTYPHI
1 KOMIIOHEHTOB MHOTOYPOBHEBOM CUCTEMBI nH(pOpPMaIMOHHO-
AHAJIUTUYECKOM TOJICPXKKU TMPHUHATHS PEIICHUH 110 MHTErPUPOBAHHOMY
YIIPaBJIEHUIO METMOPATHBHO-BOJOX035HICTBEHHBIM KOMIIJIEKCOM.

Pa3pabarbsiBaeMasi SKcHiepTHasi cucTeMa 0OOCHOBaHMS PEIICHHH MO MH-
TETPUPOBAHHOMY YIIPABICHHIO MEIHOPATHBHO-BOIOXO3SMCTBEHHBIM KOM-
IUIEKCOM HEOOXOIMMO JUIS BOBJICUCHHUS B MPOILECC YIPABICHHUS HCIIOIB30-
BaHWEM M OXPAHOW BOAHBIX OOBEKTOB CIEHHUAIHMCTOB IO AKCILTyaTalluu
I'MC, arpoHOMOB, a TaKXe OpPraHOB MECTHOTO CaMOYIPABJICHUS, TIPH Pa3-
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BHUTHH CHCTEMBI — 0ACCEITHOBBIX COBETOB, ACCOLUALIMH BOAOIOJIB30BATEIEH
U IPYTrUX OOIIECTBEHHBIX OPraHU3aIHi.

B umciie OCHOBHBIX (DYHKIIMH CHCTEMBI YIPABJICHHUS MEIHOPATHBHO-
BOJIOXO3HCTBEHHBIM KOMIUIEKCOM MPEJCTABIISIETCS HEOOXOIUMBIM:

- IUIAHUPOBAHUE BOAOXO3SMCTBEHHBIX MEPONPHUITHI C yIeTOM THUIIOTE3
PasBUTHS 3KOHOMHKH U TpeOOBaHUU oTpacieif K 00beMaM U HaJeKHOCTH
BOJI0OOECTICUEHH S, K KAUECTBY BOJ, MEPONIPUATHI [0 OTPAHUYEHHIO aHTPO-
TIOTEHHOM HArpy3KH Ha BOTHBIC OOBEKTHI U T. II.;

- BBIPaOOTKY COTJIACOBAHHBIX PEUICHHUN MO YIPABICHUIO BOJHBIMH pe-
CypcaMH B pasiIMYHBIX aIMHHUCTPATHBHEIX M 0ACCEHHOBEIX 00Pa30BaHUSAX;

- OTIEpPaTHBHOE YIPABJIICHHWE BOIOMOJIb30BAHHEM; BHIPAOOTKY PEKOMEH-
JanMii 10 HOPMAaTHBaM BOJOMOTPEOJIEHHsT W BOIOOTBEACHHSA; KOHTPOIb
3a BOJIOIOTPEOIEHHEM MPEANPHUITHIA K COPOCOM 3arpsA3HSIONIUX BEIIECTB;

- B3UMaHHe IUIAThI ¢ TPEIIPHUITHI 3a 3a00p BOJIBI U BOJOOTBEECHUE;

- BBEJICHHE IIPOIPECCUBHOM cHCTEMBI IITPadoB 3a 3arpsi3HEHUE BOJHBIX
00BEKTOB.
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MHNOBBIINEHUE SHEPTETHYECKUX COCTABJIAIOIHUX
AT'PO3KOCHUCTEMBI KOMIIVIEKCHBIMU MEJIMOPALIUSAMHA

JI. B. KupeiiueBa, 1-p TexH. HayK, mpodeccop
(ORCID: 0000-0002-7114-2706)
OI'BHY «Bcepoccuiickuii Hay4yHO-HUCCIE10BATENBCKUM HHCTUTYT
TUAPOTEXHUKU U Menuopanuu uM. A. H. KoctsikoBa»,
r. Mocksa, Poccuiickast ®enepauus

KiroueBble cjoBa: KOMIUIEKCHAS Memopanus, arpodKoCcucremMa, I1po-
AYKTUBHOCTD, YCTOP'I‘II/IBOCTB, SHEPIreTUICCKOE COCTOAHUE.

Keywords: integrated reclamation, agroecosystem, productivity, sus-
tainability, energy state.

[IpoBeneHne KOMIUIEKCHOM MeNIHOpanuyd Ha 3€MJIAX CeJIbCKOXO35M-
CTBEHHOT'O HA3HAYECHHUSI UIPAeT CYIIECTBEHHYIO POJb B IOBBIIICHUH YpO-
KalHOCTU U YCTOMYHMBOCTH CEIbCKOXO3SHCTBEHHOIO IIPOU3BOJICTBA B OB
¢ HEOIArONPUATHRIME TTOTOAHBIMA ycioBusMHu. B Poccun B 60-80-e roast
MPOIIIOTO CTOJETHS KOMIUICKCHAass METHOpalus 3eMeNb CTala CTepKHEM
00IIerocyTapCTBEHHON MpOTrpaMMbl  TIPeoOpa30BaHMs CEIBCKOTO XO3si-
CTBa, C MEIIMOPUPOBAHHBIX 3eMellb, 3aHUMABIIHX 7,9 % mairHu, moirydand
MPOJXYKIUIO B CTOMMOCTHOM SKBHBaJleHTe paBHYI0 15-17 % BanoBoii npo-
IYKIUU pacteHueBoacTBa. Kpuszuc 90-x To70B Mpomioro Beka B 3HAUU-
TEJILHOM CTENEeHU 3aTPOHYJ MEIHOPaTHBHYIO cdepy, Melropanuu Obul
HaHECeH CYIIECTBCHHBII YPOH, YTO MOBIEKIIO 32 COOOW BHIOBITHE M3 CEJb-
CKOXO35IICTBEHHOT'0 000pOTa MUJIJIHOHOB TEKTAPOB OPOIIAEMBIX M OCYIIIa-
eMBIX 3eMeJb W YXYALICHHE COCTOSHHS MEJIHOPUPOBAHHBIX 3EMEb.
3a 26 jeT rocyaapcTBEHHOrO (pUHAHCHPOBaHHS paboOT MO METHOpalMU He
YAaJOCh TOJHOCTHI0 BOCCTAHOBUTH MEIHOPATUBHBIN KOMIUIEKC. B HacTos-
mee BpeMs MOJHOCTBI0 M3 00opoTta BhIBeneHO (0,8 MITH. ra OpOIIacMBIX H
1,57 mMiH. ra ocymaeMbix 3eMenb. OCTaBIINeCsS MEIHOPUPOBAHHEBIC 3EMIIU
UCTIONB3YIOTCS. HEJI0OCTATOYHO (P (EKTUBHO 110 NMPHYMHAM IIOXOTO TEXHH-
YECKOTO COCTOSHHUS MH)KEHEPHBIX T'MIPOMEIMOPATHBHBIX CHCTEM, CTEIEHb
n3Hoca KOTopelx nocturia 71 % na tuomanu 6osee 30 %; HapyumeHus
TEXHOJIOTHYECKOTO pEerjlaMeHTa IpOBeACHUS pabdoT, BKIIIOYAs HEIOIOJINB
OpOIIaeMBIX 3eMellb, MoTepro mrogopoaus mous [1]. Tlo wroram 2014-
2017 rona Ha pakTHYECKHU ITOJIMBAEMBIX 3eMJISIX OBIJIO COOpaHO: KOPMOBBIX
KyneTyp 27,5 %, oBomeit 80 %, kapTodens 20,5 %, puca 100 %, miog0BeIx
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u SToAHBIX KyIbTyp 70 %, KyKypy3sl Ha 3epHO 12 %, com 26 %, a oObeM
MIPOM3BOJICTBA 3€PHOBBIX KYJIBTYp Ha OPOIIAEMBIX 3€MJISIX COCTABHJI BCErO
3,09 % obmiero o6bpéMa npousBozcTBa. HabmoqaeMbie yposkau Ha MEJHO-
pupoBaHHBIX 3eMiax Poccun Tonbko Ha 30-50 % mpeBblmaroT yposkaii-
HOCTh Ha 3eMJISIX, HE OXBaYEHHBIX MelHropanneil. MUpOBOH OMBIT MOKa3bl-
BaeT, YTO YPOXKalHOCThH IPH OPOILIECHUH B 2,7 pa3a BhlllIe, YeM Ha Oorape, a
opouraemble 3eMiH obecrieunBaror Oosnee 40 % MHUPOBOrO HpPOU3BOJCTBA
npoayknuu [2].

Lenp HaCTOSIINX HCCIIEIOBAHUHA — pa3paboTka OHOCHEPHOTO MOIX0Aa K
000CHOBaHHIO KOMIUICKCHBIX MEIHOPALUi, 00ECIEYNBAIONINX BEICOKOIIPO-
IYKTUBHOE M YCTOMYHMBOE arpOoNpOM3BOACTBO, BKIIOYAs MOBBILICHHE 3(-
(hEeKTHBHOCTH HCIIOJIB30BAHUS PUPOJHO-KIMMATHIECKUX PECYPCOB; PETy-
TpoBaHre OMOCQEepHBIX (PYHKINHA, HANPABICHHBIX HA CHIKEHUE MeIHopa-
TUBHOHM Harpy3KkH; yBeJIWYEHHE dHEPreTHYECKOro MOTEHIMaNa arpodKOCH-
CTEMBI; YJIYy4YIIIEHUE CBOMCTB MOYBHI M YCIOBUI (DYHKIIMOHUPOBAHHS MHUK-
pPOOHOTEI, a TaK)KE IIUPOKOTO BHEAPEHUS IHU(POBU3ALNY 1 aBTOMATH3AIMH
TEXHOJIOTUYECKHX MTPOIIECCOB.

buocdepnslit moaxoxn npennonaraer 3pQeKTHBHOE UCTIOIb30BaHUE HPH-
POAHBIX PECypCOB, BKIIOYAIONINE B CEOs JTyYHCTYIO (TEIUIOBYIO) SHEPIHIO,
€CTECTBEHHBIE OCAIKH, UCTIAPSEMOCTb, TOYBEHHBIN ITOKPOB, IOBEPXHOCTHBIC
U TOA3EMHBIE BOIbI. MennopaTHBHBIE MEpONPHATHS HANpPSAMYIO BO3ZEH-
CTBYIOT Ha paJMallMOHHBIA OajlaHC arpo’KOCHCTEMBI TTOCPEACTBOM H3MEHe-
HUA anpbeno. ['mapoTexHHMYECKHEe MENTNOpalMi U3MEHSIOT BIAXKHOCTh 3€M-
HOI IOBEPXHOCTH, YTO TPUBOJNT K CHIDKCHHIO €T0 BEIMUMHBI. ATPOMEIHO-
paTHBHBIE MEPOTIPUSTHS, TAKUE KaK TITyOOKasi BCHAIKa MITH PHIXJICHHE U3Me-
HSOT HalpaBJICHUE W YIJIa MaJIeHus! TIOCTYIAIOIIEro SHEPreTHYECKOro OTO-
ka. [Tocie mpoBeeHNs KyJIbTYpPTEXHUUECKHX 3HAUCHHE allbOe]0 TaKkKe CHU-
xaercs. UeM MeHbLIe BelIUYMHA aib0e0, TeM OOJIbIe MOCTYNAIOIMEeH col-
HEYHOU AHEpruM OyAeT aKKyMyJIHPOBAThCsl MOYBEHHBIM TIOKPOBOM U 3 dek-
THUBHEE HCIOJIb30BaThCA. PalMaloHHbIH OalaHC arpoIKOCHCTEMBI MOXHO
ompenenuts 3aBucumoctd M. U. Bynsiko [3]:

R=Q - (1-a)-1, @

riae Q — cyMMapHasi KOpOTKOBOJIHOBAsL pamarus, kJx/cm?;

o — anb0e10, B IOJSIX OT €ANHHUIIB,

| — sdextuHOE M3MTyUeHHE, KIK/CM?.

3arpaThl SHEpruy Ha no4BoodpazoBanue (Q) HAMPSIMYIO CBSI3aHBI C pa-
JHAIMOHHBIM OanancoM (R) v OMYMHSIOTCS 3aBUCUMOCTH [4]

Q=R-o, (2
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rae @ — K03 UIUEHT HOJHOTHI MCIOJIB30BAaHUS PAJAHALMOHHON SHEPTUH
B OMOLIEHO3€ Ha IOYBOOOPa30BaHUE.

CornacHo wuccnenoBanusm B. P. BomoGyeBa [4], cyiuecTByeT CBs3b
MEXAY KOI(QPHUIMEHTOM @ ¥ IT0Ka3aTesleM OTHOCUTEIBHON YBIaXXHEHHOCTH
(Kn) [5]- HonHOTa MCONB30BaHKS PaJHALlMOHHON SHEPIHH YBEIUYHBACTCSI
OpH TOBBIIICHHH MOKasarens K, 10 MOCTH)XEHHS MM YpPaBHOBELICHHOTO
3HaueHus. KoadduiueHT moaHoTH MCHONIb30BaHUS PaIMallMOHHOW JHEp-

ruy Ha No4BooOpasoBaHue ():

o= E—D.&?Kln
= , @)
rne P — cpeHeroioBoe KOJMYECTBO OCAIKOB, MM;

R — paguaronHsrit 6anaHc KKaJ'I/CMZFO,H;

€ — OCHOBaHHE HAaTypaJIbHOTO JIorapudma.

CymmapHas paguamys, Hapsay ¢ BIaroo0ecredeHHOCThIO TePPUTOPHH,
IUTOIOPO/IMEM ¥ CBOMICTBaMH TIOYBHI M IX MUKPOOHOJIOTHYECKUM PEKAMOM,
(OpPMHUPYIOT DHEPreTHYECKOE COCTOSHHE AarpodKOCHCTEMBI, BHYTPEHHSSA
9HEprus KOTOPOil HaKaIUITMBaeTCs B IIOYBEHHOM TyMmyce M (puroMacce pac-
TEHUH, oOecrieynBaeT OMOJIOTHYECKIA KPYyrooOOpOT BOABI M IMMHTATEIHHBIX
BEIIIECTB, MOANCPKUBACT YCTOWYMBOCTH CHCTEMBI M OOecrednBaeT oOMeH
CO CMEXHBIMH cucTeMaMu. [IpuyemM, 4yeM Oosibllle YIHEPriH HaKaIIMBaeTCs,
TeM ddekTuBHee paboTaeT cucrema.

BrinosHeHHbIE pacyeThl HEPreTHYECKUX I0Ka3aTelNiei Ui OCHOBHBIX
nous EYP 1o u nocie npoBeJeHUs] KOMIUIEKCHBIX MEJIMOpalui NoKa3aiuy,
410 3((HEKTUBHOCTH UCIIOJIB30BaHUS JYYUCTOH SHEPTrUH (TEIUIOBOTO OasiaH-
ca) yBenuuuBaetcs Ha 3-8 %, a dHeprus MoYBOOOPA30BAHUS TOBBINIACTCS
ot 7,5 1o 70 % B 3aBUCHUMOCTH OT NPUPOAHO-KIUMATHYECKON 30HBI, CIIEN0-
BaTENFHO, TOBBIMIACTCSA MOTEHIINATHHO BO3MOXHASI MIPOAYKTHBHOCTD CEJb-
CKOXO3SHCTBEHHBIX yroauii [6] (Tabmmma).

O0o001meHHbIe YJHEPreTHYeCKHe MOKA3aTeJIH arPOIKOCHCTEM /ISl 30HAJIbHBIX MPHPOAHBIX
ycaoBuii eBponeiickoii yacru Poccuu (EYP)

OcHOBHBIE THITBI TOYB Poccun

JlepHoBo- | Cepsle | UepHose- | YepHoze- | YepHoze- | Kamrano-

OHepreTHIecKue TOA30/IU- | JIECHBIC MBI BbI- MBI TH- | MBI OOBIK- BEIE
TIoKa3aTesIN CThIC TSDKEJIO- | IIEJIOYEH- | MUYHBbIC | HOBEHHBIE
CYIJIMHU- | CYIJIMHU- HBIC
CThIE CThIE
1 2 3 4 5 6 7

Kosddpunuent
YBII@)KHEHHS 110 1,3-1,4 1,2-1,3 1,1-1,2 0,9-11 0,7-0,9 0,5-0,7
BaHoBY
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OkoHYaHUE

1 [ 2 | 3 [ 4 [ 5 | 6 [ 7
JHepreTH4YecKH NOKA3aTeJIM HA He MeOJIMPOBAHHBIX 3eMJISIX
PagnannoHHbIi
OanaHc, 120 138 155 166 176 203
(KDx/em? rox)
DHeprust o4YBo-
obpasoBauust Qy, 84,30 93,06 100,13 104,85 102,49 57,81
(KJTx/cm? Tox)
JHepreTuyecKue NMOKa3aTeJIM B YCJIOBUAX PeryJIHPOBAHNUS BOJHOI0 peKMMa
KOMILIEKCHBIMHM MeJHOPALMSMH

PagnannoHHbIi
6ananc R, 125 145 159 170 181 220
(KDx/em? rox)

DHeprust Mo4YBo-
obpazoBanus Qn, 90,68 102,18 110,39 116,59 122,79 156,75
(KDx/em? rox)

BaxxHoil sHepreTMuecKol COCTaBJISIONIEH arpodKOCHCTEM SIBISIETCS
THIPOJIOTHYECKAst YHEPTHs, CBI3aHHAS C PETYIMPOBAHNEM BOJHOTO PEXHMMa
arpodKOCHCTEMBbl. B KadecTBe MHTETpabHOTO MOKA3aTelNsl COCTABIIOIICH
arpodKOCHCTEMBl MOKHO NIPUHATH OTHOIICHHE (haKTHUECKOW KIMMaTHde-
CKOHl yBIIQXXHEHHOCTH TePPHUTOPUH (VYcr), K TpeOyeMoil BOZ0OOECTIEYeHHO-
CTM WM TOTEHLHANbHO BO3MOKHOM sBamoTpaHcnupauuu (ET,) T. e.
| =V ! ET, » JJI MOBBIIEHUS MPOJYKTHBHOCTU CUCTEMBI IIPH 3HAYCHUM
mokazarenst | > 1 TpeGyercs mpoBeIeHHE OCYIIUTEIFHBIX METHOPALIU; TIPU
| <1 HEoOXOMUMO CO3JaHHE OPOCHTEIHLHOW CHUCTEMBI; a B ciydae, ecid |
OTKJIOHSIETCS OT CIUHHMIIBI B Ty WIX IPYTYIO CTOPOHY He OoJiee yem Ha 25—
30 %, notpebyeTtcs co3aaHre KOMOMHUPOBAHHBIX CHCTEM.
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Puc. 1. Usmenenue OHEPreTUICCKOTr0 COCTOSIHUA arpO3KOCUCTEM B PA3JIMIHBIX IPUPOAHO-
KIIMMAaTAYCCKUAX 30HaX MIPU MPOBECACHNN KOMIUICKCHBIX Mennopaunﬁ
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ITpoBeneHne KOMIUIEKCHBIX MEIHOPALNH MO3BOJSAET CYIIECTBEHHO yBE-
JIMYUTH YHEPTETHUECKOE COCTOSHHE arposkocucTeM ot 78,96 - 10% kJlx/ra
(B IEpPHOBO-TIOJI30JIMCTHIX T10YBAX) JI0 164,90-10° (8 OypBIX IYCTBIHHO-
CTeMHBIX MouBax) [7].

TakuM 00pa3oM, SHEPreTHYECKUil M0AX01 K 00OCHOBaHMIO KOMILIEKC-
HBIX MeJHopanuii 1mo3poisier 3pHEeKTHBHO HCIOIb30BaTh NMPUPOAHBIN MMO-
TEHIMaJd U B 3aBUCHUMOCTH OT MPUPOJHO-KIMMATHYECKUX YCIOBUI HayuyHO
000CHOBaHHO Pa3MeIaTh METHOPATUBHBIC CUCTEMBI.
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OCOBEHHOCTH PACHPEJIEJIEHUS PEYHOMN CETH
HYPA-CAPBICYCKOTI'O BOJIOXO03SMCTBEHHOI'O BACCEIMHA

A. T. Ko3bikeeBa, 1-p TeXH. HayK, ipodeccop
Y. tlyraiibin, 10KTOpaHT
Kaszaxckuil HaLlMOHAJIBHBIN arpapHbId UCCIIEN0BATEIbLCKUN YHUBEPCUTET,
r. Anmatsl, Ka3zaxcran

KarwueBbie cJIoBa: BOJIOXO3SIICTBEHHBIH OacceiiH, pexa,
reorpauueckas, CeTb, CTOK, THAPOrpaduIecKuii, BOZ0OTAAYA, BOIOCOOD.

AHHOTaIII/ISI: PacCMOTPCHBI 0COOEHHOCTH pacrnpeaciCHust pe‘IHOﬁ CCTH
Hypa-Capsicyckoro Bogoxo3siiicTBeHHOT0 Oacceiina

Keywords: water management basin, river, geographic, network, run-
off, hydrographic, water loss, catchment area.
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Summary:the features of the distribution of the river network of the Nu-
ra-Sarysu water management basin are considered.

Oo0bekT ucciaenoanus. Hypa-Capricyckuil BoioX03sHCTBEHHBIN Oac-
ceiiH BkirouaeT B ceOst Oacceiinbl pek Hypa u Capsicy, ozep Tenrus
n Kapacop u npuHamiexur K 001acTv 3aMKHYTOTO CTOKa, Ky/Ja OTHOCSITCS
paiionsl Tenu3-KopranuHckoil BHaguHbl W NPUMBIKAIOIUX K HEH
OacceitHoB pex Hyper, Kymanotmeca um Ipyrux BOJOTOKOB, KOTOpBIE
3aKaHYMBalOTCI B OecTouHbIX o3epax Tenm3, Kopramxmno, Kepeii,
Kemmak u gp., a Taxke peka CappICy, TATOTEIOmas K OacceifHy peku
Coipnapus. [Inomane Hypa-Capricyckoro Bomoxo3siiicTBeHHOTO OacceifHa
cocrasusier 290210 KMZ, n3 HUX AxmonmHCKas obOmacte — 16028,8 KM,
Kaparannuuckas obmacte — 264616 KMZ, Ke3pmopauackas obnacts —
4655 kv i FOxno-Kasaxcranckas oGmacts — 491 km?[1, 2].

Tepputopust 6acceiiHa OTHOCHTCS K pErMoHaM C HEJOCTaTKOM BJaru
1 pe3KO KOHTHHEHTAIBHBIM KiiMMaToM. KonmuecTBo aTMocepHBIX 0CaIKOB
cocraBisier 255-282 wMM. AOcomIOTHas MakcHMallbHas TeMIepaTypa
nocturaer 40 °C. CaMblif TEIUIbIA MeCALl — WIONb, 4 CAMBIA XOJIOJHBIA —
SIHBAPb.

OCOOCHHOCTBhIO peKk OacceifHa SBISAETCS TO, YTO OCHOBHOHW 00BEM
rogoBoro ctoka (mo 90 % W BbIIE) NMPUXOTUTCS HA KOPOTKHHA MEpHOJ
BECEHHETO IIOJNIOBOIBS. B ocrampHOE BpeMs rojxa IMOTpeOJICHHE BOIBI
peKamMy 3HaYUTEIHHO COKpAIaeTcs, U B OOJBIIMHCTBE PEK B 3TOT IEPHOJ
cTok BooOme oTcyrcTByeT. Ha Teppuropuu Oacceitna pexn Hypa-Capricy
HacuuTsIBaeTcs okoio 2000 o3ep u 6osee 400 HCKYCCTBEHHBIX BOJAOEMOB.

®dopmupoBanue croka peku Hypa mpoucxoautT B OCHOBHOM B BEpXHEH
U CpEe/IHEH 4YacTsx BOJOCOOpHOro OacceiiHa, OEpeT Havyaio B 3alajHON Ya-
ctu Kazaxckoro menkoconounuka Ha Bbicote 1100-1200 M Hax ypoBHeM
MOpSl M SIBISICTCS CaMOi OOJBLION THUIMYHOM PEKOH «Ka3aXxCTaHCKOTO»
tuna, B Oacceiine Hypa-Cappicy ¢ OueHb BBICOKOW M PE3KOil BOJHOM
MOJIOBOIbS M HU3KOH MexeHbto (puc. 1). ITmomane BogocOopa cocTaBiser
60800 KM, BOZOPA3Iel BHIPAXKEH cIa00 U HMEET PACUICHEHHBIH CpeHe- 1
KpYMHOXOIMUCTBIH penbed. JlomuHa pexu Hypa BbIpakeHa HESICHO M ee
IIUpUHA JOXOIUT A0 25-27 kM. DakTopaMu, ONpeAeonuMH 0COOCHHO-
CTH PEKH B HIDKHEH 9acTH BOIOCOOpa, SIBISIOTCS PacIUIaCTBIBAHUE ITABO-
JIOYHOW BOJIHBI M IOTEPU CTOKA Ha MOKMeE, B MOWMEHHBIX 03epax M pycie.
3HaunTEIbHBIC U3MEHEHUS B pexuMe pekr Hypa BbI3BaHBI X035HCTBEHHON
JIESITEJIbHOCTBIO.
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Puc. 1. Bacceiin pexu Hypa

B mnacrosmee

BpeMs CTOK BOXIBI B pycne Oacceifna pexn Hypa
¢dopmupyercst 3a

CYET CTOKa C PEYHOTO BOIOCOpPOCA, CTOYHBIX BOJ
MIPOMBINIJIEHHBIX TpeanpuaTuii KaparanmauHckod o0JacT W epTHCCKOTO
CTOKa, noctynatouiero no kanany K. Carnaepa. JletHue A01eBble TAaBOAKH
YYacTBYIOT B IUTAaHUH PEK, TTaBHBIM 00pa30M 3a CUET MOTOJTHEHHS 3a11acoB
MOJI3EMHBIX BOJI, JIOJIS 3aI1aCOB TIOA3EMHBIX BOJ cocTaBisieT 3—5 %.

Ha paccMmarpuBaeMon TepPUTOPUU JKCILTyaTUpyeTcs 21
BOJIOXPAHIJIUIIE BMECTUMOCTBIO Oonee 1,0 MIiTH. M u Gonee 137 NpyaoB U
MaJbIX BOJOXPAHWJIHII, 0Omasi BMECTUMOCTh KOTOPBIX COCTAaBIISIET OKOJIO
0,8 K. Bonoxpanwnuiia  roJIoBHOTO

Mo3ra HMCKT B OCHOBHOM
KOMIIJICKCHOC  Ha3Ha4YCHHC

W HCHONB3YIOTCS Ui BOAOCHAOXKEHHSA
Kaparanner, Temupray W aApyrux HaceJeHHBIX ITyHKTOB. HeGonbime

BOJOXPaHIJIHNIIA ¥ IPYAbl UMEIOT SAMHCTBEHHYIO I1eJIb — TIIaBHBIM 00pa3oM
OpolIEeHHEe, KOTOpOE B HACTOSIIEe BpEMs MEPEKUBACT 3HAYUTEIBHBIN
KpHU3HC.

CyMMapHasi 1oJie3Hass €MKOCTh IIOCTPOCHHBIX BOJOXPAaHWIMIL —
416 v M°. Camble KpyITHBIC BOJOXPAHMIIHIIA: [MepybaitnypuHCKOE Ha
peke lllepybaiinypa u Camapkannuckoe Ha pexe Hypa. Illepy0aitnypunckoe
BOJIOXPAHWJIMIE MHOTOJIETHETO PEryJMpOBaHHs HMMEET KOMILUIEKCHOE
Ha3Ha4Y€HHE, TI€ MOJIE3HAST EMKOCTh COCTaBIsAeT 179,8 MiIH. M

131



CamapkaHJCKOEe BOJOXPaHWIHILE SBISIETCS KPYIMHEHITMM HCTOYHHUKOM
BojocHaOkeHus B roponax Kaparanma n Temupray, KOTOpO€ OCYyIIECTBIIS-
€T JIOATOCPOUYHOE PErylMpOoBaHHE CTOYHBIX BOJ. C MPHUXOAOM E€pTUCCKOM
Bogbl B CaMapKaHICKOE BOJOXPAHIIHWINE ITOCTYIIHIO YMEHBIICHHAS C
197 mm. M® 10 100,2 M. M°. Ero paGouasi mpi3Ma B OCHOBHOM HCIIOJB30-
BaJach ISl CE30HHOTO NepepachpeneicHns BoAbl. [lone3Has eMKOCTh co-
craBiser ot 0,9 M. M° 10 28 MiIH. M°. MesKue BOIOXPAHHIHINA B OCHOB-
HOM HCTIONTB3YIOTCS IS OPOIICHHS.

B paccmarpuBaeMoM pernoHe MMeEeTCsi MHOXKECTBO NPYAOB, UCIIOJB3Y-
€MBIX U1 00BOTHEHHS MACTOUII, PETYIIIPHOTO TTOJINBA.

Pexa Hypa u npyrue pekm Oacceiina pexu Hypa xapaxrepusyrorcs
OONBIIMM HEPABHOMEPHBIM pacIpelelicHHeM CTOKa Kak B TEYEHHE Toja,
TaK ¥ u3 roja B roj. Eme ool ocodbeHHocThio TeueHus peku Hypa, Hera-
THUBHO BIUSIOIIEH Ha WCIIOJIB30BAHNE PEKH B OTPACISAX SKOHOMUKH, SIBIISCT-
Cs TEHACHLMS K KOHCOMUAALNU ManoBoaHbIX JieT. [lepuoa 1930-x u 1940-x
ro7I0B OBUT 0COOEHHO MaJIOBOIHBIM.

Pexa Hypa siBnsiercst ecTeCTBEHHBIM ITyTeM Nopadyd Boabl W3 Mprhima
B Oacceiin pexu Capwicy (Kaparanamackas o0iacte) m B OacceliH peku
Ecunb (AxmounnHcKkast 005acTb) B rilaBHbIE BOJIOCOOpHUKH KaHasoB Hypa —
CappICy W IOpyrux peK 3TOW TepPUTOPHUHU SABISETCS OONBIIOEC HEpaBHOMEp-
HOE pacrpe/iejieHue CTOKa KaK B TEUEHHE roja, Tak U u3 roja B roa. Eme
OIHON OCOOEHHOCTHIO TeueHHUs pekn Hypa, HEraTMBHO BIIMAIONIEH HA WC-
MIOJIb30BaHNE PEKH B OTPACISIX SKOHOMHKH, SBIISIETCS] TEHJCHIUS K KOHCO-
muaanud MatoBoHbIX JieT. [Tepuoa 1930-x u 1940-x Tog0B OBLT OCOOCHHO
MaJIOBOJTHBIM.

Pexa Hypa siBisieTcst ecTeCTBEHHBIM TPAaKTOM BOIONOJAYM €PTHUCCKOU
BOJIBI K FOJIOBHBIM Bogo3abopam kaHaios: Hypa — Capelcy ais momauun Bo-
1wl B Oacceitn pexu Capsicy (Kaparangunckas oosacts) 1 Hypa — Ecuib —
JUTSL BOJIOTIONAYM B OacceliH peku Ecuib (AKMOTHHCKAsT 0071acTh).

OO0muii 00beM CTOKa pek OacceliHa pekn H}gpa u o3epa TeHus cocras-
nsier 941 MiH. M B TOX, B TOM 4mcie 682 MiH. M° GopMEpyeTcs B bacceiine
pexu Hypa, octanphbie 259 MiH. M MPUXOJATCS Ha JOJIIO CTOKAa APYrUX
pek Oaccelina o3epa TeHus.

Bcero moBepxXHOCTHBIE BOIHBIE PECYpChl paccMarpuBaeMol olnactu
onennBatorcs B 1018 muma. M°. Cpennuii MoLyIbHBI KOd(QQHIHEHT 32 9TOT
nepro OJIM30K K €UHULIE.

Brytpuronosoe pacnpenenenue CTOKa MPOYNX peK, BIATAIOIINX B 03e-
po Tenus (Kynanornec, Kon, Kupeit), u pex, Bnagatomux B 03epo Kapacop
(Tangsr, Xapinel, XKapsiM U qpyrue), HeOIAronpUsTHO JUISI UCTIOIL30BaAHUS
UX CTOKa B OTPACIIsiX IKOHOMHKH, TaK KaK IIOYTH BECh T'OI0BOI CTOK IpO-
XOIMT 3a KOPOTKHH MEPHOJ BECCHHETO IMOJIOBOABS. Ha 3THX pekax Tarke
HET J0CTAaTOYHO KPYIHBIX BOAOXpaHWIMLI. Bce 31O onpenenser ocHOBHOE
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HATPABJICHUE WCIOJIB30BAaHUS CTOKA — JIMMaHHOE opoincHue. TpeOoBaHUs
Ha BOXYy ApPYruX morpeOuterneil (CembCcKOXO03SHCTBEHHOE BOJOCHAOKEHHE,
00BO/IHCHHE MACTOUII U IPYTHE) MaJbl ¥ MOKPBIBAIOTCS, TJIABHBIM 00pa3oMm,
3a CYeT MpyJ0B, IPYyI0-KOMaHeH, IIeCoB, 03¢ep.

B Hacrosimiee Bpems pacxonyercs B OacceliHe Ha HYXXABl OTpaciel
9KOHOMHKH 48,4 MIIH. B TOJI. M~ TPYHTOBBIX BOJ, YTO COCTaBJIIET UyTh
6onee 13 % pa3BeqaHHBIX OOLIMX IKCIUTyaTallMOHHBIX 3aI1acoB MOJ3EMHBIX
Boa. KadecTBO TpyHTOBBIX BOA BO MHOTOM 3aBHCHT OT CTEIECHH
3arpsi3HEHUsT  pPeK,  IO04YBbl,  arMoc(epbl,  CIIOCOOHOCTH  ITOYBBHI
CaMOOYHINATECS, 3alIMIICHHOCTH BOJOHOCHBIX TOPH30HTOB W JIPYTHX
(axtopoB. B pesynpraTe MHOrojieTHero HaONIOJEHUS 3a 3arpsi3HEHHEM
MOJI3EMHBIX BOJ B OacceifHe HaOIrOmaeTcsl MOCTETICHHOE YXYIIIEHHE HX
KauyecTBa.

Cpennne HM3B 10 3arps3HEHHIO BOJHBIX OOBEKTOB KOJICOIOTCS
or 0.87 1o 1,2 u ortHOCATCS K 3 Kiaccy, ymMepeHHo-3arps3HeHHble, BITK
coctaBisier 5-2,0 mr/im. XapakTepHOW 0COOCHHOCTBHIO ruaporpaduu Oac-
ceiina pexu Capebicy sIBIS€TCS pelKas pedHasi CeTb U OTHOCHTENIBHO 0OJIb-
10€ KOJIMYECTBO BPEMEHHBIX BOJIOTOKOB, HMEIOIINX CTOK TOJIFKO B MEPHOT
BECEHHEro CHeroTasHus (puc. 2).
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Puc. 2. Bacceiin pexu Capsicy
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Pexu Oacceiina pexu CappICy XapaKTEpHU3YIOTCS OOJBIION W3MEHYUBO-
CTBIO TOJIOBOTO CTOKA, PE3KO BBIPAKEHHBIM ITMKOM BECEHHETO I10JI0BOJIbS
W HU3KOM  MEXKEHBIO, 4YTO B 3HAYUTEIBbHOM  CTENEHW  OCJIOXKHSCT
UX HCIIOJIB30BAaHUE B OTPACIISIX SKOHOMHKH. [I0BEpXHOCTHBIE BOAHBIE PECyPCHI
Oacceiina pek Capbicy OIICHMBAIOTCS B 348 MITH. M. TToBepxHOCTHBIE BOJIHBIE
pecypebl OacceitHoB pek Hypa u Capsicy coctaBisitor 1366 MitH. v>. Bacceiin
peku CapbICy pacroio)KeH B OCHOBHOM Ha HeOonbInnx xonmax LleHrpanbHo-
ro Kazaxcrana Capelapk). FOxHast yacth OacceliHa pacroyioskeHa Ha ITyCThIH-
HOM 1uiato bermak — [lama. B 3amamHoi wacTu BOAOpa3Aen-ropsl YIIbITay,
BBICOTOH 110 1135 M, a Ha BOCTOKe- HU3KOTOPHBINM MaccuB Kapkapaibl — Aktay
1 Byrbuibl.

CoBpemMenHnsbIi penbed mManmbsix xommoB LentpamsHoro Kazaxcrana — pas-
HHMHA C TOpaMHy M XojMamu. Haimune HU3KOropHOTO penbeda B BOCTOUHOH U
3aIaJHOM YacTsAX TepPUTOpPHH, NOHIDKEHUE penbeda Ha 3araj] U [T olpese-
JISIIOT OCHOBHOE HallpaBJieHHe TedeHus1 peku Capbicy OT HEHTpa K nepudepuH.

Ha roro-Boctoke ckjoHbI TopHOTO XpeOTa Kapkapansl — AkTay KpyTo
CIIyCKAalOTCSl M IIEpPeXoJsiT Ha ceBepHoe banxamickoe ruato. JTO MecTo
B OCHOBHOM IUIOCKO€, C PEIKMMH HEOOJBUIMMH BO3BBIIIEHHOCTSIMU
1 M30JIMPOBaHHBIMU XoiMamu. IIpeoOmamaroumii pensed miato bermak —
Jana mpencraBnser co00i MIOCKYI0 PaBHUHY, HAJl KOTOPOI BO3BBIIIAIOTCS
HEBBICOKHE TJIMHUCTHIC YBaJIbL.

Bacceitn pexn Cappicy He OTIHYaeTcs pPa3HOOOpazneM TIPHUPOIHBIX
nmaramadToB. 31ech IOCIENOBAaTEIIFHO CMEHSIOTCS TPH 30HBI C CeBepa
Ha IOT: cyXas (CTeIlb), MOoIy3acynuinBasi (TIOJXYIMyCTHIHS) U cyXast (ceBepHas
mycTeIHs). Teppuropus 6acceiiHa pexu Capbicy XapaKTepHU3yeTcsl pe3K0 KOH-
TAHCHTAJIBHBIM M 3aCyIJIMBBIM KJINMAaTOM. Cpe}IHeFOI[OBaH TEeMIICpaTypa
BO3/yXa Ha CEBEPE paccMaTpUBaEeMOll TeppUTOpUH cocTaBisier 3,2 + 3,5 °C,
ana ore — 5,1 + 6,5 °C. B cBsi3u ¢ M3pe3aHHOCTHIO peibeda MECTHOCTH,
3aKOHOMEpPHOE BO3pacTaHHE TEMIIEPaTyphl BO3AyXa C CeBepa Ha IO 4acTo
HapyuiaeTcs. B Gosiee BBICOKHMX 4acTsx OacceiiHa cpelHero/ioBas TemIiepa-
Typa Bo3xmyxa cocrasisiet ot 0 1o 2 °C.

ATMoc(epHBIE OCaZKH Ha pACCMATPUBAEMOW TEPPUTOPHH pacIpere-
JISTIOTCSI HEPaBHOMEPHO.
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VIIK 631

NPUMEHEHHUE BOJOCBEPETAIOIINX TEXHOJIOT U
N TEXHUYECKHUX CPEACTB OPOILIEHUSA

A. T. Ko3bikeesa', II-p TEXH. HayK, npodeccop
A. O. )KaTKanﬁaeBaz, PhD, monent
D, D, CaMﬂnom[al, MarucTpaHT
'Kazaxckuit HarmoHambHbIIT arpapHbIi UCCIIEI0BATEIbCKUN YHUBEPCUTET,
r. Anmmatel, Kasaxcran
2Tapa301<1/1171 peruonanbHbd yHUBEpcuTeT uM. M. X. Jlynarty,
r. Tapas, Kazaxcran

KiroueBble cioBa: Bouoc6eperafomas{, TCXHOJIOIHUs, TCXHHUYCCKHUC
CpCACTBA, OPOIICHUE, KAllCJIbHOC, MUKPOJOXKACBAHUEC, a3PO30JIbHOC, BHYT-
PUIIOYBEHHOC, CUHXPOHHO-UMITYJIbCHOC NOK/ICBAHHUC.

AHHOTaIII/ISI. I[aH aHaJIn3 MPpUMCHCHUS Bo,uoc6eperafom1/1x TEXHOJIOTUH
U TCXHUYCCKUX CPCACTB, 066CH€‘-II/IBaIOHII/IX IIOBBIIIICHUEC 3(1)(1)6KTI/IBHOCTI/I
HCIOJIb30BaHUs BOAHBIX PECYPCOB.

Keywords: water-saving, technology, technical means, irrigation, drip,
micro-irrigation, aerosol, subsurface, synchronous pulse sprinkling.

Summary: The analysis of the use of water-saving technologies and
technical means to improve the efficiency of water resources use is given.

B Pecniybnuke Ka3axcTaH B CeIbCKOM XO3SIHUCTBE ceiiuac UCIONIB3YIOTCS
1,4 MJH. ra OpollaeMbIX 3€Melb, U3 KOTOPBIX 3HAUMUTENbHAsl 4acTh, T. €.
1,2 MJIH. ra pacIOJOXKEHBI B FOXKHBIX PETMOHAX, TaK KaK UX MPHPOIHO-
KJIMMATUYECKHE YCIOBUS U MOTEHUHUAN Jal0T BO3MOXKHOCTb MOJYYUTh BbI-
COKHE YPOXKaHOCTH CEJIbCKOXO3SIICTBEHHBIX KyJbTyp. M3-3a oTCyTCTBHS
HCTOYHHUKOB BOJOCHA0KEHUSI MHOTHE 3EMJIH HCIIONIB3YIOTCS KaKk OOrapHsbIe,
II03TOMY HEO0OXOUMO BEpHYTH B 000poT 610 THIC. Ta OPOIITAEMBIX 3eMeIb,
a Tak)Ke JOTMOJHUTEILHO BBECTH B 000pPOT 1,5 MITH. Ta HOBBIX OPOIIAEMBIX
IUIOIIAIEH. TloTenumansHbBIE BO3MOJKHOCTH HCIIOJI30BAHUS
BOZOCOEpETaloMX TEXHOJOTUH M TEXHHYECKHUX CPEJICTB OPOIICHUS |
BBEJICHHE B CEIHCKOXO3SHUCTBEHHBIH 000POT HOBBIX 3€MENbHBIX TUIOMIACH,
HECOMHEHHO, MMEIOT CTpaTermuecKoe 3HaueHHWE B acIleKTe YBEIMICHHS
MIPOU3BOJICTBA MPOJOBOILCTBUS. Y BEJIMYEHHE PAa3MEPOB MaXOTHBIX 3EMEIIb
Ha 20 % mpuBeno Obl K YBEIUUCHHUIO CEIBCKOXO3SHUCTBEHHOTO MPOU3BOJ-
ctBa Oonee yeM Ha 20 % Ha 6a3ec MCHOJIB30BAHUS BOJHBIX PECYPCOB U BbI-
COKOYPOXKaHHBIX COPTOB CEIbCKOXO3IUCTBEHHBIX KYJBTYP.
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B cBoem BeIicTymieHnn Ha cammute OOH 10 mpooBONECTBEHHBIM CH-
cremam Kaceim-)Komapt TokaeB oTmeTni, «C 1ebio 100UThCs Oonee 3¢-
(EKTUBHOTO  WCIIONB30BAHHMS  3EMEJBHBIX M BOJHBIX  PECYPCOB
MBI IPUHUMAEM MEpPHI MO MOBBIIIEHUIO MIOJOPOAUS 3€MeJb, BHEAPEHUIO
BOJIOCOEPETaOIUX TEXHOJOTHA W IU(PPOBU3ALMKA BOJOMPOBOISIINX CH-
creM. Crajno COBEpPUIEHHO OYEBUAHBIM, 4YTO, KOIJa peyb HUOET
00 yCTOWYHBEIX IMPOJOBOJILCTBCHHBIX CHUCTEMaX, MPOOJIEMBbI BOJHOMN H-
IUIOMATHN CTAHOBSTCA aKTyaJbHBIMH H JaKe MPHOOPETAIOT KPUTHUYECKOE
3Ha4YCHHE JUISI MHOTHX CTpaH. BOIpoCkl, CBsI3aHHBIE C MPOJOBOJIECTBCHHBI-
MH CHCTEMaMH U YIPaBJICHHEM BOTHBIMH PECYpCaMU, BKIIIOUAsl HCIOJIB30-
BaHUS TPAHCTPAHWYHBIX PEK, HEPa3phIBHO CBSA3aHBI MEXAY CO00H. DTO
JIOJDKHO OBITH OTPAYKEHO B COTJIAIIEHHUSX O MPOAOBOIBCTBEHHBIX CHCTEMAX)
[1].

Kazaxcran pacmonoxeH B 30HE PUCKOBAHHOTO 3€MIIEIENHS, IMOABEP-
JKCHHBIW BIUSHHIO 3aCYILIMBOIO KIMMAara, a BOJIHBIN moTeHnuan Ha 40 %
3aBUCHUT OT TPAHCTPAaHUYHBIX BOJAHBIX pecypcoB. 3-3a He B MONHON Mepe
KCIOJIb30BaHUS BOJHBIX PECYPCOB YPOXKaWHOCTh Ha OPOILIAEMBIX TUIOIIAAX
HE JIOCTUTaeT BO3MOKHON BeJIUUMHBL. [{0JIsl 0Tpaciu «celbCKoe X03sIMCTBOY
B BOIOXO3SMCTBEHHOM Oairance cocrtasisgeT 67 %. Boma sBisgeTcss OCHOB-
HBIM (PaKTOPOM PA3BUTHS CEIBCKOXO3SIMCTBEHHOTO MPOM3BOACTBA. [IpuHI-
Masi BO BHHMAaHHE BBINICYKAa3aHHOE yBEIMUYEHHE IUIOMAICH OpOIIaeMbIX
3eMelb MOXXET OBITh TONBKO C  HCIOJB30BAHHEM  BHEIPEHUS
BOOCOEpErafomX TEXHOJNOTHA W TEXHHYECKHX CPEICTB OPOIICHHUS
[P MENNOpAIi, B3aMEeH 4acTO MPUMEHIEMOT0 ITOBEPXHOCTHOTO cItocoba
opomierus. [loaTomy mnpumMeHeHHE BOJOCOEPETAIONINX  TEXHOJIOTHI
U TeXHUYCCKUX CPEICTB O0OECIICYMBAIOT MOBBINICHHE 3()(HEKTUBHOCTH HUC-
MI0JIb30BAHUS BOJIHBIX PECYPCOB.

Ha ocHOBe aHamu3a MHOTOJETHHX HH()OPMAIIMOHHO-aHATUTUICCKUX
MarepuanoB meteoposnoruueckux cranuuidi PI'TI «KasruapomeT» B F0KHBIX
pernonax Kasaxcrana, rae npeoOnagaer xKapKuil 1 Cyxoi KnuMmaTt, Hanbo-
Jiee MEePCIEKTUBHBIMI BOAOCOEPETAIOMINMHI TEXHOIOTUSIMHI W TEXHHYECKUX
CPEICTB OPOIICHUS SIBIIAIOTCS KaIleIbHOE OPOIICHHE, MHUKPOIOKICBAHHE,
CHHXPOHHOE W a’pO030JbHOE J0KICBAHHE W BHYTPUIIOYBCHHOE OpPOIICHHE,
B pe3yJbTaTe MPUMEHEHHUS KOTOPHIX MOXHO PETYJIHPOBATH MUKPOKIHMAT
CeNbCKOXO3SHCTBEHHBIX KYJIBTYP U BIAXXHOCTh TOYBEL. OOBEM BOJBI, TIOA-
BaeMOW BOJOCOEpErarolMMH CII0CO0aMU OpOIICHHS, COOTBETCTBYET BITH-
THIBAIONIEH CIMOCOOHOCTH TIOYBHI M PAaBHBIA MapameTpy CYTOYHOM 3Barmo-
TPaHCTIMPAIIUU 32 MEXKITOJIMBHON TIEPHOJI, ¥ TI0JIa4a BOJBI IPOU3BOJUTHCS C
HEOOJBIIMMH TIEPEPHIBAMH B 3aBUCUMOCTU OT PEXMMA OPOIIEHUS CEIThCKO-
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XO3SHCTBEHHBIX KyNbTyp. B HacTosimee BpeMsi EpBOCTEIICHHOE 3HaUCHHE
NPUAETCS HKOJIOIMYECKH O0e30IacHBIM | BOJOCOEperalmmuM crnocodam
NOJMBA U TEXHMYECKHM CpPEACTBAM OPOIICHUS BO MHOTHX CTpaHax, I
HaOmoaercs neUIMT OPOCUTENHHONH BOJBI, TaK KaK CHYDKCHHE WJIM OJI-
HOE OTCYTCTBHE HENPOM3BOJIUTEIBHBIX MOTEPh BOJBI HAa HCIApEHHE, IITy-
OVHHBIM U MMOBEPXHOCTHBIN COPOC, MOBBIIIEHUE YPOKAHHOCTH CEIBCKOXO-
3aUCcTBEHHBIX KynbTyp Ha 20-30 %, npuMeHeHHs NpH OJIM3KOM 3aJleraHuu
TPYHTOBBIX BOJ M Ha CKIOHOBBIX 3EMJISIX, XapaKTEPU3yIOT MX Kak 0e30T-
XOJIHYIO, SKOJIOTHYECKN O€30IaCHYI0 TEXHOJIOTHIO MOJINBA, COOTBETCTBYIO-
Iero TpeOOBaHMAM TOYHOTO ¥ YCTOWYHUBOTO 3EMJIICEIIHSL.

MHUKpPOIOKIEBaHNE XapaKTepU3yeTCsl HU3KOMHTECHCHBHOM, NMPEphIBUCTON
WM HETIPEPBIBHOM M0/1aueH OPOCUTENILHON BO/IBI M PACTBOPEHHBIX B HEHl JJte-
MEHTOB MUTAaHHU Ha OPOIIAEMYIO IIONIA/(b, T. €. 3TO CIOCO0 OPOILICHUS, IPU
KOTOPOM BOJIy PacIbUISIOT B BHZE MEJKHX Kareib Ha IUIOIIAIy OrpaHHYeH-
HOI 30HOI pacHpocTpaHeHHUs KOPHEBOM CHCTEMOM WM KpOHOM pacTeHws,
pacxoioM, He MPEBBINIAIONIMM BIUTHIBAIOILYIO CHOCOOHOCTH TIOYBBI, a HPH
OOBIYHOM JI0K/IEBaHUH WHTEHCHBHOCTh MCKYCCTBEHHBIX OCAJIKOB HE JIOJDKHA
npeBbiiaTh Ha Tsokenbix mousax 0,1-0,15 mm/mun, Ha cpemuux — 0,1—
0,2 mm/mMuH 1 Ha Jterkux — 0,5-0,8 mm/muH [2].

CHHXPOHHO-UMITYJIECHOE JIOXKAEBAaHHE SBISICTCS OIHMM W3 Pa3sHOBUIHO-
CTell JOKIeBaHMS 1 MCIIOIBb3YETCs JUIS MOTyIEeHHsT MAKCUMAIBHOTO paccpe/io-
TOYEHHMS TTOJIMBHOTO TOKA W HWU3KOH MHTEHCHBHOCTH JIOXKASl Ha MPOTSHKECHUH
BCEll BereTaly PACTEHWH, MOMAIOUINI OPOCHTENBHYIO BOAY Ha OpOIIacMble
TIOJISl B COOTBETCTBHH C BOOIIOTPEOJICHHEM CENECKOXO03SHCTBCHHBIX KYJIBTYP
W TIPUMEHSIIOT Ul OPOILIECHHS MHOTOJIETHHX JaHIIA(THBIX HACAXIACHUM,
KOPMOBBIX U JIPYT'UX CEJbCKOXO3SIMCTBEHHBIX KYJIBTYP Ha y4acTKax CcO CIIOXK-
HBIM pelibe()oM, a TaKKe Ha IT0YBaX, MOACTUIIAIONINX CHIIBHO (PUIIBTPYIOIUMU
TpYHTaMH IIPH CKOPOCTH BETpa MeHee 5 M/C.

A3p0305IbHOE OpOLICHHE NPEIHA3HAYEHO AT YBEIWYCHUS BIAKHOCTU
MIPU3EMHOTO CJIOA BO3/lyXa U YMEHBIIECHHUS TEMIICPATyphl JINCTbEB PACTEHUN
IIpY HEOJAaroNPHATHBIX COCTOSHUSIX BHEIIHEH cpeabl (BO3AYIIHBIE 3aCyXH
U CyXOBEH), IPH 3TOM B pe3yJbTaTe WCTApeHHs TUCIICPIHpPOBAaHHON BOJBI
MIPOMUCXOJUT OXJIAXKACHUE pacTeHUH. [Ipy a’spo30JIbHOM JI0K/IEBaHUU BOJIA
pacnbuisieTcs Ha Menkue kamiu pasMepoM 50...300 MM, KOTOpbIE XOPOILO
yIEp)KUBAIOTCSl HA JIMCTOBOW IIOBEPXHOCTH PACTEHUH M OCTAIOTCS 10 TOJI-
HOTO HCIAPEHUs], €0 €Ie HA3bIBAlOT TYMAaHHBIM MM MEIKOAHMCIEPCHBIM
opoureHneM. Bo BpeMs 3TOro mporecca MHOBBIIIAETCS OTHOCHTEIbHAS
BIIQXXHOCTh BO3JyXa M CHIDKAeTCsl TeMIepaTypa JINCTOBOM ITOBEPXHOCTH,
KOTOPBIN CHOCOOCTBYET aKTHBH3AIMU IpoIiecca (OTOCHHTE3A, COKPAIIAcT
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pacxol BIarm Ha CyMMapHOE BOJONOTpPEOIEHHE, 3aIlMINACT PACTCHHSA
oT arMoc(epHOii 3aCyXH, U MOBBIIIACT YPOXKAHHOCTD pacTeHuii [3].

BHyTpunousBeHHOE OpOILIEHHE — OJJMH U3 CIIOCOOOB OPOILIEHUS, TIPH KO-
TOPOM BOJIa TIOCTYIIAET HEMOCPEJICTBEHHO B 30HY PAaCHpPOCTPAHEHHs OCHOB-
HOW Macchl TOTJIOIIAIOIINX KOPHEH U3 CUCTEMBI yBIaKHHUTENEH (epdopu-
POBaHHBIX, MOPHUCTHIX HJIM C OYAaroBBIMH YBJIQKHHUTEISIMH), YJIOKESHHBIX
HIDKE TIOBEPXHOCTH 3€MJIH, TIPH 3TOM MOBEPXHOCTh TIOYBBI MPAKTHUECKH HE
CMa4MBaeTCsl, 9TO PE3KO CHIDKACT MOTEPH BOABI HA (PU3HMUECKOE HCTIapeHHe
U CHOCOOCTBYET COXPAHEHHIO CTPYKTYPhI MOYBBI, 33 CYET COKpAICHHUS I10-
CJIe TIOJIMBHBIX 00paboTOK. /It 3TOr0 MPUHUMAIOT BOJONIPOHHIIAEMBIE TPY-
OBl — YBI)XXHHUTEIN WIA KPOTOBUHBI, KOTOPbIE Ha OJIM3KOM PacCTOSHHUN
JIpyT OT Jpyra pacHoJIOKEHBI B IIOJIAXOTHOM CJIO€ IMOYBHL. B oTmmume
OT KalleJIbHOTO OPOIICHHS 3/IeCh BOAY B KOPHEBYIO 30HY BBOIAT HE C IO-
BEPXHOCTH II0YBBI, a C TIIyOWHBI 3aJI0XKEHUSI TPYOOK-yBiaxkuurenei. [lep-
(dopauust yBiIaXHUTENEH OJDKHA 00eceynTh TpeOyeMblid pacxo/ BOJbI Ha
€IMHMILYy JUIMHBI YBI@XHHUTENS IpU pacueTHoM Hamnope. OTBepcTHs Ha
YBIIQOKHHUTENBHBIX TpyOax ycrpauBatoT yepe3 50—-100 MM — kpyrisle, ana-
MmeTpoM 1-2 mm, u uepe3 200-400 — weneBbie ¢ aaunou wwenu 40 mm. Bony
B TPYObI-yBIQKHUTEIM MOXKHO I10/1aBaTh MOA HEOOJBIIMM HAIoOpOM
1o 10 m, 6e3 Hamopa U mpu BaKyyMe B TPpyOKax-yBIaXHHUTEISX, U3-3a Ipe-
o0yaiaHust BOCXOJSIIETO TEPE/BIDKCHUS BIIard, MHUTATEJbHBIC BEIIECTBA
HE BBIMBIBAIOTCS M3 BEPXHHX CJIOEB MOUBHI. ClleI0BaTENbHO, 3Ty CHUCTEMY
BHYTPHUIIOUBEHHOTO OPOIICHHUS HA3bIBAIOT HAIIOPHOH, OE3HAIOPHON U BaKy-
YMHOM.

KanenbHoe opomieHMe — 3TO HPOIPECCUBHBIA CIIOCOO OpOIICHHMS,
IIPY KOTOPOM OPOCHTENIbHAsE BOJA 4Yepe3 MHUKPOBOJIOBBIITYCKOB-KaIlEJIbHHIL
10 TPYOOTIPOBOIaM TOAACTCS MAIBIMU KalUIIMH, HE NPEBBINIAIONINX BIIH-
TBIBAIOIIYIO CIIOCOOHOCTH IOYBBI, HENOCPEACTBEHHO B KOPHEOOHMTaEMYIO
30HY CEJIbCKOXO3SIHCTBEHHBIX KYJIBTYP B COOTBETCTBHHM C MX (DH3HOJIOIHYE-
ckuMH motpedHocTsmu (pacxox ux 0,2—10 /4 npu Hanope H = 8-28 m)
U SIBISIETCSI 0cO00H pPa3HOBUIHOCTBIO BHYTPUIIOUBEHHOTO oporreHus. [Ipe-
HUMYILECTBOM 3TOTO TIOJIMBA SIBISICTCS: SKOHOMHUS OPOCUTEIBHON BOABL, JIO-
KaJIbHOE YBIIKHEHHE IOYBBI, BO3MOXHOCTh I10/1Ia4l BMECTE C OPOCHUTEIb-
HOW BOJOW yJnoOpeHui, HeOoIbIIe YHEPro3arpaTsl, HET HEOOXO0IUMOCTH
B IUVIAHUPOBKE M B CTPOMTENBLCTBE ApeHaxka. Ho BMecTe ¢ TeM HMeEroTcs
W HEIOCTaTKH 3TOTO CHOCco0a MoJIMBa: 3aKyNnopKa MalblX AUaMeTPOB OTBEp-
CTHH KalleJIbHUL[ NPUMECSIMH U OTJIOXKEHHUSIMHU COJield, HEpaBHOMEPHOCTh
pacrpeaeneHus BoJbI P 3HAYUTENBHBIX IUIOMAASX CUCTEMBI, HE PEryJu-
pyeTcsi MUKPOKJIMMAT, TOBPEKACHHE IIIACTMACCOBBIX TPYOOIIPOBOAOB IPbI-
3yHaMH U BBICOKAsI IEPBOHAYAIbHAS CTOUMOCTb.
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B Hacrosimiee BpeMs KamelbHOE OPOIIEHHE MPUMEHSETCS BO MHOTHX
CTpaHax MHpa Ha Iowmaau 6oiee 1MiH. ra, u3 kotopsix 380 ThIC. ra npu-
xoautcs Ha Jodito CILIA u 90 Teic. ra Ha oo Mspauns [4;5].

UccnenoBanusimu yuensix crpad CHI', ycraHOBIEHO, UTO TTIaBHBIE TEX-
HOJIOTMYECKHE JOCTOMHCTBA U OCOOCHHOCTH KalleIbHOTO OPOILEHUS — 3TO
BO3MOKHOCTh J03UPOBAHHOH MOJauu pacTeHUsIM MOJTUBHOM BOJBI, HJIEMEH-
TOB MUHEPAJbHOIO MUTAHUSA, XUMMEIHOPAHTOB, a TaKXkKe JOKalIbHOTO Xa-
paKTepa yBIAXHEHHS MOYBOTPYHTOB, OTBEHYAIOIIETO TPEOOBAHUSAM peCyp-
cocOepeXeHusT M HKOIOTHUECKor Oe3omacHocTr opouieHns. OCHOBHEIE CO-
CTaBJISFOLINE TEXHOJIOTHH KaleJIbHOTO OPOLICHHS, TAKHE KaK PacXoabl Ka-
METbHAI, KOJMYECTBO, B3aWMHOE pPAacIOJ0XKEHHE, INPOAOIDKUTEIBHOCTh
MOJIMBA M MEXIIOJIMBHOTO IEPHO/a, OOBEM M CTENEHb YBIXKHEHHS MOY-
BOTPYHTOB, ITOJIUBHBIE M OPOCHUTENIbHBIE HOPMBI U Jp. MPUBOJATCS 37€ECh,
KaK yCTaHOBJICHHbIC BEJUUYUHBL. JIJI1 COBEPIICHCTBOBAHUSA TE€XHOJOTHH Ka-
MIEJIBHOTO OPOIIECHUS CEIbCKOXO3IHCTBEHHBIX KYJIbTYpP B OCHOBHOM HEO0-
XOIMMO JOOMBAThCA TOBBIICHUS HAJIEKHOCTH Bojomogaud. IIpm stom
IJIABHBIM KPUTEPUEM SBISETCS OLIEHKAa PAaBHOMEPHOCTH pacHpeAeieHUs
BJIATM PA3IUYHBIMH YCTPOHCTBAMH B CHCTEME KaleJIbHOTO OpOIICHUS
C y4eTOM MoOKa3aTeleld HaJeKHOCTH M NPaBHIbHBIA BHIOOp METOMMKH HC-
CJIEIOBaHUI.

[NoneBbie OMBITHI IO U3YYEHHIO BIMSHUS CUCTEM KalleJIbHOTO OPOIICHHUS
Ha pOCT, pPa3BUTHE M IUIOJOHOIICHHWE SOJOHEBOTO cCaja IPOBOJMINCH
no pekomenaauuu B. I'. Benensinuna, b. A. JlocnexoBa u npyrue.

JIIst SKCIIEpIMEHTAIBHOTO MCCIIE0BAHMUS OBUT 3aJI05KEH OIBITHBIN yda-
ctok Ne 1 ¢ BapuaHTamu:

BapuanT 1 — nonms mo 60po3nam (KOHTPOJIb);

BapuaHT 2 — noaMB HU3KOHAOPHOM KaleNnbHOM CHCTEMOH.

JIns KOHTPOIBHOIO BapuaHTa MOJEBOTO OMBITA B LENAX CPAaBHEHUS pe-
3y/lbTaTOB MCCIEJOBAHUI MpPHU MOJIMBE HU3KOHANOPHOM KamelbHOW CUCTe-
MOH MOXKHO TpPHHATH OOPO3JKOBBIA IOJMB W W3BECTHYIO HAIOPHO-
KaleIbHYI0 CHCTEMY OPOIIECHUSL.

[IpuHsTHE HAOPHOH KaIleTBHOW CHCTEMBI OPOIICHHS (CYIIECTBYIOIIAs B
HACTOsIIIIee BpeMs) B KaUeCTBE KOHTPOJILHOTO BapHaHTa MOKa3aJIo OBl TONBKO
MaTepHaIbHOE TPEUMYIIIECTBO HU3KOHAIOPHOH KaleIbHONH CHCTEMBI OpOIIIe-
HU, a He BojocOeperaromee IPEUMYIIECTBO. 3aTpaTbl MaTepHaIbHBIX
CPEICTB Ha CTPOUTEIILCTBO HAIIOPHOW U HU3KOHAIIOPHOM KaleJIbHOM CUCTEMBbL
OpOIIIEHNs U3BECTHBI 110 KOHCTPYKIIMKM CUCTEM: HAllOpHAs KalebHasl CUCTEMa
OPOILEHUS: COCTOMT U3 HACOCHBIX CTAaHIMI, OUUCTHBIX (MUIBTPOB, HAIIOPHBIX

139



TpyO W KareJbHUWI], a HU3KOHATIOpHAs (IIpejyiaraeMas CUCTeMa) COCTOWT M3
0e3HaIIOPHOTO 33/1AI0IIErocs yCTPOHCTBa OE3HANOPHBIX TPYO U KarleJIbHHUIL.

Pacxoj kaneiabHUI] OJMHAKOB M IPHHLMII YBJIQXKHEHHS TTOYBBI OJMHA-
KOB, O3TOMY, OTJIMYMS B TEXHOJOTMU OpOILEHMs, HEe UMeloTcs. [loaTomy
B KaueCTBE KOHTPOJBHOTO BapHaHTa ObUT NPUHAT TPAJWUIMOHHBIN IIUPOKO
pacrpocTpaHeHHbIi crocod monmBa — Gopo3nkoBbiid. [Ipu OoposaxoBoM
MOJIMBE YBJIAXKHIETCSA BCS MOBEPXHOCTh OPOIIAEMOr0 y4yacTKa, a NpH Ka-
METHPHOM TPOUCXOANT JIOKAJTbHOE YBIAKHEHHUE, YTO NMPHUBOIUT K BOomocOe-
PEKECHUIO.

IMocaaka TOMaTOB OCYIIECTBISUIACH PAccaioN B Havase Masi O MEXIyps-
nbsiM 70 cM U ¢ paccrossHueM B psiy 40 cM. ITonauBbl OCYyIIECTBISIINCE HU3KO-
HAIOPHOH KamlelbHOH CHCTEeMO (BapraHT 2) u 1o 6opo3iam (BapuaHT 1).

Ilnomams fensHKn 28 M. IToBTOpHOCTH OmBITa 3-KpaTHas. B kaxaom
BapuaHre numesnock 1o 100 pacreHuii ToMaTa, pacrooKEeHHbBIX B 1Ba psija.

Jist M3ydeHus KOHTYpa YBIIQXKHEHHWS, Pa3BUTUS KOPHEBOH CHCTEMBI
U MPOJIOJDKUTEIBHOCTH TIOJIMBA OBUI 3aJI0KEH JIM3MMETPUYECKUIl OIIBIT
(ombITHBIN yuacTOK Ne 2) ¢ mIecTbio BapuaHTaMu (puc. 2):

2a — noJuB ¢ oAHOH KanenbHuten mpu 70 % HB;

20 — mommB ¢ AByMs KanenbHunamu mpu 70 % HB;

2B — TIONIMB ¢ OAHOH KarenpHUIeH mpu 80 % HB;

2r — monwB ¢ AByMs KanensHunamu mpu 80 % HB;

211 — ONMB ¢ OgHOH KanenpHunei mpu 90 % HB;

25K — TIOJNIHB ¢ IByMs KareapHuIamu mipu 90 % HB.

Jluzumertp, rie M3ydaauch KOHTYPHI YBIQKHEHHS M PA3BUTHS KOPHEBOH
CHCTEMBI TOMaTa ObLJI M3TOTOBJIEH M3 MPSIMOYTOJIBLHON (POPMBI, C OTKPBITHIMU
BEPXHUMH U JOHHBIMHM dYacTIMH. OH 3alONHANCA TPYHTOM €CTECTBEHHOMH
IUIOTHOCTH U pas3fensiicsa Ha nBe cekimu. [lluprHa KaXI0i CeKLUH COCTaB-
qstet 1o 50 cM. B kaxkmoi cekumu ObIIO MOCAXKEHO MO 5 ITYK PacTeHuil To-
MarTa.

OcCHOBHOI 3a7a4eii ObUIO ONpeesieHne ITyOUHbI YBIQXKHEHHUS, KOHTYpa
YBJIQ)KHEHUS U TIPOAOJKUTEILHOCTH IOJIMBA TPH PA3IMIHBIX KOJIMYECTBAX
KanenbHUI. Taxoil MopsoK MPpOBEAECHNUS ONBITOB MO3BOJIST MAaHEBPUPOBATh
YHCIIOM BOJOMOAIOMINX KaIeIbHHI] U BBIOPATh ONTHMAIBHOE KOJIHIECTBO
KameIbHHUI] VISl OCYIIECTBICHHUS PAlMOHATIBHOTO PEXXUMa OPOLICHHS.

HccnenoBanus Mo XMMUYECKOMY U BOAHO-(U3UIECKOMY COCTABY ITOYBBI
POBOAMIINCH BecHOW. OOpasibl MOYBBI OTOMPAIHCH MOCIOHHO Yepe3 Kax-
neie 0-10, 10-20, 20-30, 30-40, 40-50, 50-60 cm, nanee uepe3 20-100 cm
B TPEXKPATHOH MOBTOPHOCTH.
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Peaknust mouBeHHOTO pactBopa (pH), METOYHOCTD, OKUCIAEMOCTh, 00-
wuit a3ot (N), amMmoHuUitHBI M HuUTpaTHBIA cynbdatel (SO,) XIOpUABI
(Cl) onpenensuce mo meroauke 0. FO. Jlypee u A. U. Poibrukosoii. Co-
nepxanue kanpuust (Ca) n maraus (MQ) — KOMIUIEKCHO-METPHISCKHM Me-
togom, kanus (K) u Hatpus (Na) — Ha rameHHOM (oToMepe.

OO0pa3upl Ha 00BEMHYIO Maccy OBUIM B3SITHI MOCIOWHO C TPEXKpPaTHOH
MOBTOPHOCTRIO ¢ Tiyoun 10, 20, 30, 40, 60, 80, 100 cM ¢ mOMOIIBIO TTOJIC-
Bo# maboparopun JIntBuHosa (T1I1J1-9).

ITpn ompeneneHny 0OBEMHON Macchl MOYBEHHBIE OOpA3Ilbl B3BEIIHBA-
auck ¢ TogHocTio 10 1,0 T (P), 3aTtemM pa3menpyainch, NepeMeIIHBaIKCh.
3arem mouyBeHHBIE IPOOHI IO 15-20 T pa3Memanuck B OOBIYHBIC aTFOMUHH-
eBbIe OIOKCHI U OTPEICISUINCH BIaKHOCTH ().

BrnaxxHocTh 1MOYBBI (PMKCHPOBAJIACh TEPMOCTATHBIM BECOBBIM METOJIOM.
O6pa3sip! mouB oTOUpanuch ¢ ropuzonros 0-10, 10-20, 20-30, 30-40, 40-
60, 60-80, 80—100 cM B 3-kpaTHOI1 MOBTOPHOCTH.

dakTuueckuil pacxol BOJBI pacTeHWEM (TpaHCIHpANus) YyCTaHaBIIHBa-
Jach €XKEIHEBHO IyTeM HM3MEPEHHs pacxoia BOABI M3 €MKOCTH, COTJIACHO
TapUPOBOYHOMY JiesieHH 0. Kaxkplit MecsI| o 0JIHOMY JIHIO B JieKaJie Ipo-
BOJIMIIOCH 24-4acoBoe HAOIIOICHNE 33 PACXOJIOM BOJABI B EMKOCTH.

ITonuB Hayancs B J€Hb, KOI/Ia BJAXXHOCTb MOYBBI omyckanachk 10 70 %
HB (nepen nepsbimM nosmBoM). C 3TOTro AHS HAUYMHAJICS TaKKe y4eT pacxo-
Jla BOJIBI B EMKOCTH. BOJIONpOHNIIAeMOCTh BBIYMCIISUIACH IO (hOpMYyIIe:

K=Wp/V -t, MM/MHH,

TIe\W,, — 00BEeM I0JaHHO BOEL, T,

V - yueTHas miomasis, M2

t — Bpems 3anuBa, Mun

HaOmonenust 3a pocToM, pa3BUTHEM M y4eTa ypojkasi ToMaTa IpOBOJH-
JIM [0 METOJO0JIOTUUECKUM MOJIOKEHUAM uepe3 KaxJple 15 aHel, npu sToM
orpejersiachk BEICOTA HAaJI3¢MHOM YacTH OT OBEPXHOCTH ITOYBHI /IO BEpXa.
3amepbl BBICOTHI MPOU3BOIMIIMCH OOBITHON MEpHOH peiikoid. [TponsBomuics
TaKXKe ydeT KOJMYECTBA JUCTHEB M IUIOA0B. OTMeyanuch (pas3pl pa3BUTHA
TOMaTa. Y4eT I'yCTOThl CTOSIHUSL PACTEHUH NTPOU3BOIMIICS IBA pa3a: MEpBbIil
pa3 Ha 10 meHB TOCIIEe TIPOPHIBKH, BTOPOU — Tiepes] yoopkoil. Y6opka ypo-
Kast TPON3BOIMIIACEH PA3ENIFHO MO0 BapHAHTAM.

VYder Boasl B 0O0po3ae MPOM3BOIIIN TPEYTOJBHBIMH BOJOCIHBAaMHU,
YCTAaHOBJICHHBIMH B T'OJIOBE U 4epe3 Kaxbie 50 M mo jumHe 60po3st. [o-
JIUB TPOBOMIICS nepeMeHHol cTpyeit B 0,5-0,251/c. O0beM 1Mo JaHHOMN BOIBI
B OOpO3/IbI ONPE/IEIISIIN PACYETHBIM ITyTEM MO (hOopMyJIe:
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W60p=q-t

rae W,,, — 00beM BOJIbI B 60posze, 1;

g — pacxoJ1 BOJbI O0pO3EI, J1/cC;

t — IPOJOIKUTETBHOCTD TOJIUBA, C.

OO6muii 06beM yBIAKHEHHOTO KOHTYPa JJUIMIITHYECKOHN Mapabosion bl
(V) ompenesisics COracHO OMBITHBIM JIAHHBIM 110 3aBUCHMOCTH:

W =0,5-n-R*-h=1,570796-R?-h ,

rae h — BeicoTa arutHnTHYECKO# MapabonouIsl;

R — pagnyc simmunruyeckoit mapabononsisl.

C apyro#t CTOPOHBI, BBICOTY SJUIHNTHUYECKON mapabomouast (h) MOKHO
OMpEeJIeTUTh HA OCHOBE CJIOSI BIIMTHIBAHHS BOZBI B MOYBY B MpOIECCe Ka-
TIETTLHOTO OpOIIeHus 10 hopmyite [86]:

h = [(BHB - Bi)/(BHB - Bo)][(Vo - Kc]))/Kb] [1 - exp(_Kb : t)] + K¢ -t

rae Ky — xo3dbuimeHT GunpTpany noYBkl IPU MOJTHOM HACBIILEHHH;
B, — Ha"aITBHAS BIAXKHOCTH TIOYBEI;
B,. — HalMEHbIIAs BIAXKHOCTh [OYBLI;
B, — comepkaHHe CBSI3aHHOH BJIATH B €IWHMIIE 0ObeMa MOYBHI, IPH-
HUMaeMO€ PaBHBIM MAaKCHMAJBHOW MOJEKYJISPHON BIIArOeMKO-
CTH;
V, — CKOPOCTh BIIUTHIBAHHSI B KOHIIE IICPBOTO 4aca;
Kp — K03 duImeHT, 3aBUCsInii OT CBOMCTBA U BIQYKHOCTH ITOYBBI,
t — BpeMsl BIUTBIBaHHS BOJIbI B [TOYBY.
KoJM4ecTBO BOBI, M°, HEOOXOAMMOE VISl CO3LAHMUS pPacyeTHOro KOHTY-
pa yBJIaXXHEHHS TI0/I OJJHO PACTEHUE, MOXHO OINPECIHTh 1Mo (hopmylie:

m,=W-d-(B,, —B;)/100,

rae W — o0muit 00beM yBIaXKHEHHOTO KOHTYpa, M>;
d — 06beMHas Macca MoYBkI, KI/M;
B, — npennoaMBHAas BIaKHOCTb OYBBL, B % oT HB.

PacuerHas mpomomkuTeNbHOCTE monuBa (1) ompenenseTcs OTHOIICHU-
€M UHIUBUAYATbHON NOJUBHON HOPMEI (M) K HOPME PacXoja KareIbHUIIBI

(qr):tk =my /ak-
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Mexmnonausaoi nepuof (Ty;) MOKHO ONPENENUTh KAK OTHOLIEHUE MOJIMB-
HOIT HOpMBI (M) K CPEIHECYTOYHOMY BOJOLOTPEOICHUIO (TPAaHCIUPALHOH-
HO# criocoGHOCTH) pacTenuit ( AE, — ) T, = m, /T -

3a OCHOBHBIE KPUTEPHH OLECHKH PE3YyJIbTAaTOB OIbITA MPHHSTHI: ypOXKaii-
HOCTB, Ka9€CTBO MPOAYKIIHN, OPOCUTEIBHOM BOJIBI M 3KOHOMHYECKHE TTOKa3a-
Temu.  IIpuMeHeHHe  pa3MYHBIX ~ BOJOCOEPETralomMX  TEXHOJOTHH |
TEXHUYECKUX CPEJICTB OPOLICHMS ITOKA3bIBAET, YTO OHU O4YEHb 3(PEKTHBHEI
Ha CKIIOHOBBIX 3€MJIIX M Ha Y4acTKax CIOXHOU KoHpurypammm. O6o0meHne
Pa3paboTOK TEXHHMYECKHX CPEICTB M TEXHOJOTHH BOjocOeperaTesbHbIX CIIO-
co0O0B OpOIIEHHsT UMEET OOJBIIOE 3HAYEHHE JUIsl PA3BUTHSI OPOLICHUS B pas-
JIMYHBIX PETHOHAX, I7ie 00ecIeYnBaeTCsl COXpaHEHNE CTPYKTYPHI TTOYBHI, TIPO-
LIECChI, MPOUCXO/IIME B MOYBE, HE SIBJISIOTCS CTPECCOBBIMH U MPOUCXOJST
B OJIaronpHsTHBIX YCIOBUAX ISl GOpMUpOBaHUS IOA0POAMS TOuBbl. Husko-
WHTEHCHUBHOE OpOILEHHE TOJHOCTBIO HCKIIOYAeT 00pa3oBaHUE JyXK Ha TI0-
BEPXHOCTH TOYBBI, MPEIOTBpAIIAeT 3pO3UI0 MouBEl. Hebomnpinod anamasoH
N3MEPEHNH BIIAKHOCTH CO3JaeT YCJIOBHS, MCKIIOYAIOIINE IEPEeHOC cojeil B
BEpXHHE TOPHU3OHTHI MTOYBHI M MX 3acosieHre. ONTUMAaIBHBIA JUAa30H BIIaK-
HOCTH TIOYBBI TTO3BOJISIET COXPAHHUTh YacTh €CTECTBEHHBIX OCA/IKOB B AKTHB-
HOM BJIarOOOMEHHOM CJIO€.

Takum 00pazoM, Ha COBPEMEHHOM 3Tarle Pa3BUTHS CEIbCKOXO3SHCTBEH-
HOTO TPOM3BOJCTBA KallelIbHOE OPOIIEHHE MOXHO OTHECTH K OCHOBHOMY
MEPCIEKTHBHOMY HAIlpaBJICHUIO B OOJIACTH MPPHUTAI[OHHBIX TEXHOJIOTHH.
Br1o e BpemMs coueTaHME TEXHOJIOTMM KaleJIbHOTO  OpOLUCHUS
U JOXIACBAaHUs HHU3KOM MHTEHCHBHOCTHU TIO3BOJIICT HCIIOJIB30BaTh YCOBEP-
INCHCTBOBAHHYIO CHCTEMY OpPOLICHUAA, O6CCHC‘II/IBaIOI_Hy}O YJIy4YlICHHBIC
YCIIOBUS I POCTA W Pa3BUTHS PACTEHHM, UTO MOJIOXKUTEIHHO CKa3bIBACTCS
Ha PEIICHNH BOIPOCOB IPOJOBOJIBCTBEHHON 0E30IIaCHOCTH HACENICHUS NPU
OJTHOBPEMEHHON 5KOHOMHH BOJIHBIX PECYPCOB.
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MNPUMEHEHUE CUCTEMbI KAIIEJIBHOT'O OPOIIEHUSA
N 3OPEKTUBHOCTD EE PABOTbI

A. A. KoncranTunoB, acrimpant kadeapst MuBX
B. M. JlykameBu4, KaHJ. C.-X. HayK, JOIEeHT Kadeaps MuBX
YO «benopycckast rocy1apCTBEHHas CETbCKOXO03sIIICTBEHHAsI aKaZleMHUs»,
r. lopku, Pecriyonuka benapychb

KuroueBble ci10Ba: OBOILM, KalleIbHOE OPOLIEHHE, KOHTYP YBJIa)KHE-
HUsA, pacXo/] Kan€JIbHUIBI, ITPOAOJKUTEIIBHOCTD IIOJINBA.

AnHoranus. [Ipym KamempHOM OpOIIEHWH OBOIICH Iienecoo0pa3Ho
YBJIAXKHATH 00beM IIOYBHI, paCl’IOJ’IO)KeHHLIﬁ B IIpcaciiax MpPOCKIUU JIUCTHCB
Ha rryouny 0,2-0,4 M. LlemecooOpa3Ho yBeTMUUBATh PACcXOJ KaIleITbHUIIBI
" COKpalmaTb NpoOAOJDKUTCIIBHOCTL MOJIMBA, YTO NPECAOTBPATUT 3HAYUTCIIb-
HOe TITyOMHHOE TPOMAaUMBaHKE U YIYUILIUT a3palyio YBIAXKHIEMOTO CIIOsI.

Keywords: vegetables, drip irrigation, humidification contour, dropper
consumption, irrigation duration.

Summary: With drip irrigation of vegetables, it is advisable to moisten
the volume of soil located within the projection of the leaves to a depth of
0.2-0.4 m. It is advisable to increase the flow rate of the dropper and short-
en the duration of watering, which will prevent significant deep soaking and
improve aeration of the moistened layer.

[oneBrle U TabOpaTOpHBIC UCCICIOBAHUS MPOBOIUINCH B J1a00OPaTOpH-
ax kagenpst MuBX u onsitHOM mosie YO BI'CXA.

Kak u3BeCTHO M3 JMTEpPaTypHBIX UCTOYHUKOB, OCHOBHAsI Macca KOpHeH
Y OBOIIHBIX KYJIBTYyp pacmosaraetcst Ha riryoune 0,1-0,4 M, a B paguaibHOM
HAMpaBJIeHUH — B MPOEKIMU JIMCThEB. [11011a/ib, BHIXOSIIYIO 338 TPAHUILY
MPOEKIINY JINCTHEB, YBIAXKHATD Heleliecooopasto [1].

BnaxxHOoCTh TOYBHI B 30HE YBJIQKHEHUS IPH KalleIbHOM OPOIICHUH
HEO0OX0MMO IOJICPXKUBATh IS TIOUB TSDKEJIOT0 MEXaHHYECKOro COCTaBa
Ha ypoBHe 70-80 % ot HB.
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HawnbGonbmmii 5pQexT 0T KaneTbHOTO OPOIICHHUS TTOTYYIa0T TOIBKO TP
MOJIMBE TE€X PAcTEHHH, Y KOTOPBIX MCCYIIECHHE IOYBHI B IpHJENax KOpHe-
00UTaeMOro CII0sl MPOMCXOAUT B COOTBETCTBUH C XapaKTEPOM YBIIQXKHEHMS
MIOYBBI, €CJIM 3TOTO HET, TO LeJIecO00pa3sHo MPUMEHEHHE JPYTHX CHOCO00B
MOJIMBA, TAK KaK MPH KareJlbHOM OPOIIEHHH ONTHMalIbHbBIE YCIOBUS BOJHO-
r0 peXKHUMa BO3MOXKHBI TOJIBKO B Ipeiesiax KOHTypa yBIaxkHeHus [2].

OCHOBHBIMHU DJIEMEHTaMH KalleIbHOTO TOJIMBA SIBISIOTCS TTOJMBHAS
HOpMa, MPOIOJDKUTEIFHOCTh TOJadd BOIBI, OPOCHTENbHAS HOPMa, pacxonl
KaIleJIbHUIIBI, PACCTOSTHAE MEXAY KalleIbHHUIAMH, KOHTYp YBIa)KHEHHS,
PaBHOMEPHOCTh PACIPEIe/ICHHsI OPOCHTENbHOM BOIbI [3].

O0BeM yBIAXXHEHHOTO TPYHTA ONpEeIseTcs pa3MepaMi YBIIAKHEHHO-
TO IISITHA TTOBEPXHOCTH TIOYBHI M TIYOMHOM yBIaxkHeHUs. Dopma U pa3mep
3aBUCHUT OT BO}IHO'(I)I/I?;I/I‘-IGCKI/IX CBOICTB II0YBBI, Hpe}lHOJ’IHBHOﬁ €ro BJaXx-
HOCTH, KOJIUYCCTBO HO}IaHHOﬁ BOJbI 1 BDEMCHHU ITOJa4H.

YcraHnoBieHue pasMEpOB KOHTYpa YBJIAXHCHHUA ABIACTCA OJHUM
U3 TJIaBHBIX BOIIPOCOB ITPU pa3paboOTKe PEKUMOB KaleIbHOTO OPOIISHHUSI.

[Tpu monuBe cnaboONPOHMLAEMBIX MOYB (OpMa KOHTYpa YBIAXKHEHHS,
BBITAAHYTasA B TOPHU30OHTAJIbHOM HAIlpaBJICHUH, B MCCYAHBIX IMOYBAX KOHTYP
BEITAHYT B BEPTHKAJIHHOM HAMpaBICHUU. Pe3KO MEHSeTCS KOHTYp YBIAXK-
HEHHS Ha 3HAYUTENFHBIX YKIIOHAX MECTHOCTH, OH CTAHOBHUTCS HE CEMEpHY-
HBIM, CMEIIAeTCs B CTOPOHY HanOOIbpIIero ykioHa. [Ipu 3ToM He moctura-
€TCsl pABHOMEPHOE YBIAXKHEHIE OCHOBHOH MacChl KOPHEBOW CHCTEMEI.

Crnemyetr OTMETHTb, YTO MPEPHIBICTOC KaleJIbHOS OPOIICHUE 00eceyu-
BaeT yBIIaKHEHHE OOJIBIIEro 00beMa MOYBEI, YeM HenpephIBHOE. [IpephIBu-
CTBHI MeTOJT HauboJiee IeNieco00pa3eH Ha TMOYBaxX C TSHKEIBIM MEXaHHWde-
CKUM COCTaBOM. BBIHBJ'IGHO, qT0 4eM OOJbIIE pacxoa KamnejbHUIIbI, TEM
GoJpIIe pa3Mep KOHTypa yBIa)KHEHHS, KaK B TOPH30HTAJIEHOM, TaK U B Bep-
TUKAJIbHOM HAIIpaBJICHUAX. AHaJIOTUYHOE BIIMSHUE HA BCIIMUYMHY TUaMETpa
KOHTYpa yBIQKHEHHS OKa3bIBAET NMPOJODKUTENFHOCTE moynBa. L{erecoob-
pa3sHO YBENWYHMBATH PACXO] KaIleNbHHUIBI W COKPAIlaTh IMPOIOJDKUTEIh-
HOCTb MOJIMBA, YTO MPEAOTBPATUT 3HAUNTEIHHOE TTIyONHHOE [TPOMaYHBaHNE
U YIIyUIIUT a3palHio YBIKHIEMOTO CIIOS.

[ToaBoxas UTOT BBIIECKA3aHHOMY, MOXKHO CJIEJIaTh BBIBOJ, YTO MAaKCH-
MaJIbHBIH ypO)Kail OBOIIHBIX KYJIBTYP MOXKHO HOJYYUTh IPH INEPUOAHNYE-
CKHX ITOJIUBaX MAJILIMH HOPMaMH.
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BO/IHBIN PEKAM ITOYBbI HA CIIEIIUAJIM3UPOBAHHBIX
OPOCHUTEJIBHBIX CUCTEMAX

B. B. KonbITOBCKMii, KaH/. C.-X. HAYK, JOIEHT Kadeapsl MuBX
A. A. Macj1eHKOB, CTYZICHT METHOPATHBHO-CTPOUTEIHLHOTO (PaKyIbTeTa
YO «benopycckast rocyTapCTBEHHAS CETLCKOXO03SIICTBEHHAS aKaIeMUST»,
r. l'opku, Pecriyoiinka benapychb

KiroueBble cjioBa: OpOMICHNUE 3€MCJIb, ) KUBOTHOBOJJYCCKUEC CTOKH, BOI-
HBIN PCKUM, HOPMBI OPOLICHUA, HOFJ‘IOIHaIOHII/Iﬁ JApPCHaX, arpomejmopa-
TUBHBIC MEPOIIPUATHA.

AHHOTalIl/IﬂZ B cratbe IMoKa3aHoO, YTO JUHaAMHKa BOJHOI'O Oajanca ume-
eT cuenyromue ocodeHHocTH. [Ipexxae Bcero, MpoBeACHHBIE arpoMernopa-
THUBHBIC MCPOIIPUATUL croco0CTBOBAIIN ONITUMAJIBHOMY mE€pe€pacupeacic-
HUIO Biard B mouBe M 3(dexTnBHOMY e€ mcrmonp30oBaHM0. B BapmaHTax
C y,I[O6pI/ITGJ‘IBHO-YBJ'IEI)KHI/ITGJ‘ILHLIMI/I IIOJIMBaMH HOJ'Iy‘IeHHLIﬁ I[e(I)I/ILII/IT
BJIaru B Bel“eTa]_II/IOHHHﬁ NEpuoa COCTABJIAT HC Ooiee 8,5 % oT pacueTHOTO
BO,Z[OHOTpe6J'IeHI/I$I.

Keywords: land irrigation, livestock runoff, water regime, irrigation
norms, absorbing drainage, agromeliorative measures.

Summary: The article shows that the dynamics of the water balance has
the following features. First of all, the agro-reclamation measures carried
out contributed to the optimal redistribution of moisture in the soil and its
effective use. In variants with fertilizing and humidifying irrigation, the
resulting moisture deficit during the growing season was no more than 8.5%
of the estimated water consumption.

Beenenne. B Hactosmiee Bpems s yTHIM3alUU U 00E3BPEIKUBAHUS
KHBOTHOBOJIYECKHX CTOKOB MPUMEHSIOT pa3iiudHbIle TexHonoruu [1, 5, 6, 7,
8, 9]. OnHOM U3 HUX SIBIISIETCS] KCIOJIB30BAHUE CTOKOB JUIsl YJIOOPHUTEILHOTO
OpOILEHHS CEeIBCKOX03SIMCTBEHHBIX KyIbTYp. I peanusanuu 3Toi TeXHO-
JIOTHH TIPH XUBOTHOBOJYECKUX KOMILIEKCAX TOCTPOCHBI CIICIHATH3HPO-
BaHHBIE BOJIOOOOPOTHBIE METHOpPATHUBHBIC CUCTEMBl. BOIHBIN pexuM Ha

146



CHELHUATN3UPOBAHHBIX OPOCHTEIBHBIX CHCTEMax (OPMHUpYETCS C ydIETOM
TOTO, YTO HABO3HBIE CTOKHM, MOCTYMAIOMIME HENPEPBIBHO, IOJKHBI OBITH
UCIONB30BaHBbI ISl OPOLIEHUs] HE3aBUCUMO OT yCIOBUI €CTECTBEHHOM Bia-
roobecrneyeHHOCTH aTMOC(hepHbIME Ocaakami [2, 3, 4].

Marepuansl ¥ METOIMKA HCCIIEIOBaHMH. DKCIIEPUMEHTAIIbHbBIE HCCIe-
JoBaHus ObLTH npoBeeHs! B 2022 roxy Ha onbiTHOM yyactke B PCYIT CT'L]
«3anHenpoBckuity OpmaHckoro paiioHa Burebckoii obmactu. [lmomans
OpOCHTENFHON crucTeMbl cocTaBisieT 1199 rexrapos. OpolieHne mpou3Bo-
JUTCS  LIMPOKO3axXBaTHBIMH  KOJIeCHBIMH  ycrtaHoBkamu  JIKH-80
U AbHECTPYHHBIMHU J0KAeBaNbHbIMY annapaTtamu J1/1-30.

ITpu pa3paboTke CXeM OIBITOB YYHTHIBATIOCH COBPEMEHHOE COCTOSHHE
po0JIEMBI palOHATFHOTO HCIIOIB30BAaHMS 3€METBHBIX U BOJIHBIX PECYPCOB
C y4eTOM TpeOOBaHUI OXpaHbl OKPY’KaroLIel IPUPOIHON CPEIbI.

Ha ocHOBaHMM aHanm3a JUTEPATYPHBIX JAHHBIX AJSI N3ydeHHs: paboTo-
CHOCOOHOCTH TOTJIOMIAIOIIETO JPeHaXa B COUETAHHH C arpOMENIHOPaTHB-
HBIMH MEPONPUATHSIMHU TIPH OPOIIEHHH S>KUBOTHOBOJUECKUMH CTOKaMU
OTIBITHI OBIITM MPOBECHBI IO CXEME, PEICTaBICHHOH B TabuI. 1.

Ta6nuna 1. Cxema onbITa 1o M3y4YeHHIO PaGOTOCIOCOOHOCTH MOTIOIIAOIIET0 JpeHazkKa
M arpoMeJTMOPaTHBHBIX MePONPHATHI

Ne o
BapHanToB Bup arpomeniopaTuBHO# 06paboTKH

1 be3 opomeHus cTOKaMK B METHOPATUBHBIX MEpONPHUATHI (aOCOMIOTHBIN KOH-
TPOJIb)

2 Opoenne cTokaMu 0€3 MeTHOPaTUBHBIX MEPONPHATHH (KOHTPOIIb)

3 OpoleHne CTOKaMH + NOIIOMAOMIMH ApeHax

4 Opomenne CTOKaMH + MOITIOMAIONINI APEeHaXX B COUYCTAHUH C IOYBOYIIIyOiIe-
HueM Ha 30 cM

5 Opomenne cTOKaMH + IOTIONMAIONMI JPeHaXK B COUCTAHUU C PHIXJICHHEM Ha
riyouny 60 cm

6 OporreHne CTOKaMy + MOTVIOMIAIOIMI IPEHAX B COYCTAHUN C BHECCHHEM CO-
JIOMBI B IIOYBY B Kolu4ecTse 4 T/ra

7 Opomenne CTOKaMH + MOITIOMAIONINI APeHaXk B COUYCTAHUH C IOYBOYIITyOiIe-
HHMEM U BHECEHHEM COJIOMBI B TI0YBY B KOJIMUECTBE 4 T/Ta

8 Oporenne cTOKaMH + IOTTIOMAIONNI JPeHaXK B COUCTAHUU C PHIXJICHHEM Ha
riay6uHy 60 cM 1 BHECEHHEM COJIOMBI B [IOYBY B KOJIUUYECTBE 4 T/Ta

C Henpro MoNyYeHUsl TOCTOBEPHBIX TaHHBIX MCCIICIOBAHHS MPOBEACHEI
B YETHIPEXKPATHOHN MOBTOPHOCTH.

PesynbraThl HMCCiIe0BaHUS U X 00CyKAeHHe. BapuaHTsl ombiTa Xapak-
TEePHU30BAINCH CIEAYIOINMH mapaMeTpamu. B Bapnante | obpaboTka mou-
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BBl W TIOJIUBBI HE TMPOBOAWINCh. B Bapmante 2 o00paboTka TMOYBHI
HE MIPOBOANIIACH, HO OCYIIECTBIUINCH TTOJIUBBI CTOKAMH.

[Tpn Ha3HaYEeHUHM HOPM M CPOKOB MOJIMBOB UCXOJAT U3 HEOOXOIMMOCTH
coOumoieHNs psiaa TpeOOBaHUH.

[TpuMeHnTeIbHO K MPUHATON CXEME OIBITA 3TH TPEOOBAHMS CBOAWINCH K
TOMY, YTO TOJIOBasi HOpMa BHECEHUs CTOKOB 3a CE30H HeE JIOJKHA MPEBBIIIATh
280 kr/ra mo aszory (N) ¢ yd4eToM U3MEHCHHS €ro KOHIICHTPAIHU
Ha TPOTSHKEHNH BETETALMOHHOTO TIEPHO/Ia, @ BHECEHHE ITOW HOPMBI JIOJDKHO
MIPOU3BOJIUTECS APOOHO. DTO JOCTUTAIOCH PA3IMYHBIM COYETaHHEM yI00pH-
TENbHBIX, yA0OPUTENBHO-YBIAXXHUTEIBHBIX M YBIaXXHUTEIBHBIX ITOJIMBOB.

W3 ananm3a MOJydeHHBIX METCOAAHHBIX CIEAYET, YTO BETCTAI[MOHHBIN
nepuof 2022 roaa XxapakTepU30BaJICs HEPABHOMEPHBIM BbINIAICHUEM aTMO-
cepHbIX OCaJKOB 10 MecsiuaM M Jekanam. Hambosbliee UX KOJIMYECTBO
BBINIAJIO B TPEThEH JEKAJe UIOHA, BTOPOU JIEKaJe UI0JIsl, a TAKXKE BO BTOPOI
JIeKaJe aBrycTa. Brimamaromue ocajky dYaile BCEro ObUIM HEMpPOJOIIKH-
TeNbHBIMU BO BPEMEHU M HOCHJIM JIMBHEBBIM XapakTep.

CucteMaTHuecKoe OINpeIeNICHHE BJIaro3anacoB MOYBHI MO3BOJIMIIO YCTa-
HOBUTH, YTO OHHM Hamboiee IUHAMHUYHBI B BepXHEeM S50-CaHTHMETPOBOM
clloe, a K MOMEHTY BO30OHOBJICHUs Beretauuu Tpas B 2021 r. HaXoquiIuch
Ha ypoBHe 85 % HB.

B cooTBeTcTBHM ¢ NMPUHATONW CXEMOW YTWJIM3AIMM HABO3HBIX CTOKOB
NepBBIN y100pUTENbHBIN TOJIMB CTOKaMU OBLIT MPOBEJCH 26 anperns HOpMon
25 mM. [IpoBeneHHBIN MOJIUB U OTHOCUTENBHO BBICOKAs TEMIIepaTypa BO3-
JyXxa B JHEBHOE BpEMS CIIOCOOCTBOBAIHM IPYKHOMY OTPAacTaHHIO TpPaB.
K Hagamy TpeTrbel ekanpl Masi BIQXXKHOCTH ITOYBBI B BapHAaHTE OPOILCHUS
npubIM3nIack K HIKHEMY MPEANOIUBHOMY IOPOTY, U, B CBA3H C ITHM,
21 mas ObLT IPOBE/ICH BTOPOM OB HOpMOWA 25 MM. B nampHeiimem B Ba-
pHaHTaX OpOIICHMS IOJMBEI OBUTM TIPOBEAEHBI B CIEIYIOIINE CPOKH:
17 utons, 14 wrons monuBHOW HOpMoOH 25 u 24 mm. Ilocnegunit ynoopu-
TEJILHBIA TTOJTMB HABO3HBIMU CTOKaMH ObUI MPOBEIEH 7 aBrycra HOPMOWM
21 MM. DTOT mONMB HE OKa3ajl CYIIECTBEHHOTO BIMSHMS HA IHHAMUKY
BI&XKHOCTH, a IpecieoBajl Ielb CO37aTh B IOYBE OIpECNICHHBIN 3amac
MUTATENbHBIX BEHIECTB, HEOOXOIMMBIM I IEPe3UMOBKH MHOTOJIETHHX
Tpas.

Takum oGpaszom, B ycrmoBusax 2022 r. yTWIM3alus NPUHATOW HOPMEI
BHECECHHUS CTOKOB OBLIa obecredeHa 3a cUeT MPOBeIeHHS 3 yI0OpUTENbHBIX
1 2 yBIQXKHUTEIHHBIX MOJIUBOB (Ta0I. 2).
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Ta6auna 2. HopMbl opoleHHs] MHOT0JIETHHX TPAB HA OPOCHTEILHOM CHCTeMe
PCYII CT'll «3apnenposckuii» 2022 r., MM

Cymma Oobmas | CpenHeronoBas KOHIIECH- Bupl nonusos
0CajIkOB, | HOpMa, Tpalus a30Ta B CTOKaX,
YnoOputenbHble | YBIaXKHUTEIbHbIE
MM MM MI/71
223 120 (5) 0,392 71(3) 49 (2)

II puMeyaHue. B ckobkax YKa3aHO KOJIMYECTBO MOJIMBOB.

B 1ab61n. 3 mpuBeeHBI HOPMBI OPOIICHHUS H CPOKH IIPOBEACHHUS TOJIHBOB.
[TpuBeneHHbIE B 3TOH TabaMIle HOPMBI OPOLIEHHS OBUIN YCTAHOBIICHBI CyM-
MHpPOBaHHEM MOJHBHBIX HOpM. IIpu 3TOM B BapmaHTaX OPOIICHHUS YYHTHI-
BaJINCH BCE BUBI MOJIMBOB (YIOOPHUTEIbHBIE U YBIAKHUTEIBHBIE).

Ta6auna 3. HopMbl opoleHHsI H CPOKH IOTHBOB 32 MEPUOJ HCCIeA0BAHUN

Ton Komraectso CpoKkH ¥ HOpMBI (MM) MTOJIUBOB Hopwsr opo-
OCaaKOB, MM CHUA, MM
26.04, 21.05, 17.06, 14.07, 07.08.
2022 | 223 2525 25 24 21 120

IMpumeuanue. KupusiM mpudTOM yKa3aHbl yAOOPHTEIbHEIE IONUBEL.

Takum 00pazoM, B 3aBUCHMOCTH OT TEIUIOBIAro00ECIEYEHHOCTH BEre-
TAllMOHHOTO TMEpHOAA MpPU YTWIN3ANUU KUBOTHOBOJYECKHX CTOKOB
npu HopMe azora 280 Kr/ra ¥ cO3JaHusl ONTHMAIBHOTO BOJHOTO PEKMMa
B KOPHEOOUTAaEMOM CJIO€ MTOYBHI B TEUCHHUE BETETAIIMH TOTPEOOBAIOCH TIPO-
BEJICHHE IISITH TMOJMBOB HopMamu 21-25 mm. OpocurenbHas HopMa
pu 3ToM coctaBmia 120 mm.

3akJioueHne. AHAIM3UPYS TUHAMHKY BoAHOTO Oananca B 2022 r., cie-
JIyeT OTMETHUTh Cclexyromue ocobeHHocTH. [Ipexnae Bcero, MpoBeICHHBIC
arpoMeNIOpaTHBHBIE MEPOTIPUATHS CIIOCOOCTBOBAIM ONTHMAIEHOMY TIepe-
pacripezieneHuo Biaru B nmouse u 3G GeKTHBHOMY ee HcIojbp3oBanuio. He-
JOCTaTOK Biaru xoiebancs ot 32,4 mo 43,1 MM B opomacMbIX BapHaHTaXx,
aB MepBOM (KOHTPOJIBHOM) BapHaHTe, IJie OpOIIEHHE HE MPOBOIIIOCH,
oH yBennumics A0 153,3 mm. IlpoBeneHHbIE MOJIMBBI NPU OPOCUTEIBHOMN
HopMe 3a Bereraruo 120 MM Ha BceX OpOIIaeMBIX BapHaHTaX 3HAUYUTEIHHO
CHM3WIM HANPSHKEHHOCTh BOJHOTO peXHMa. B 3aBHCHMOCTH OT BapuaHTa
00pabOTKK HEJOCTATOK BJard KoJiebajcsi HeCyleCTBeHHO. B 1ieoM B Ba-
pHaHTax ¢ yAoOpUTEIbHO-YBIAKHUTEIHHBIMI TOJIMBAMH TTOJIYYEHHBIH Jie-
(GuIMT BTy B BETeTAIIMOHHBIN MEPHOJI COCTABIUT He Ooiee 8,5 % ot pac-
4yeTHOTO BojomnotpedneHns. ClneayeT OTMETHTh, YTO arpOMENINOPATHBHBIC
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MCEPOIIPUATHA U nornoma}omeﬁ ApCHax CII0cOOCTBOBAIH 60J'H>HICMy uc-
TI0JIb30BAHHWIO 3aI1aCOB BJIarkd U3 pacdY€THOT'O CJIOA ITOYBEBI.
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AHHOTa].[l/lﬂ: B cratee IIpEACTABJICHA IMMCPCIICKTUBHAA TEXHOJOTUA BO3-
JACJIbIBAHUA 0000BO-3JIAKOBBIX TpaBOCMeceﬁ. DTa TEXHOJOIHsS BKIIOYACT
HUCIIOJIb30BAHHUEC 6aKTepI/IaHLHLIX npemnapaToB Ha 0000BO-3JIAKOBBIX TpaBoO-
CMECAX COBMECTHO C IMPUMCHECHUEM MUHCPAJIbHBIX yao6peHI/n71 1 OpOLICHUS
JOXJICBAHHUCM.

Keywords: perennial herbs, bacterial preparations, sprinkling irrigation,
mineral fertilizers, biological nitrogen, nodule bacteria.

Summary: The article presents a promising technology of cultivation of
legume-cereal grass mixtures. This technology includes the use of bacterial
preparations on legume-cereal grass mixtures together with the use of min-
eral fertilizers and irrigation by sprinkling.

BBenenune. 3HauMTENBHBIM YCIOBHEM JJsl pocTa OOJBIIMHCTBA CEJb-
CKOXO3SIIICTBEHHBIX KYNBTYp SIBISETCS COJAEpXKAHUE YCBOSEMOTO a30Ta, I0-
JBIKHOTO hocdopa. UTO OTHOCHTENBHO a30Ta, TO €ro COEpKAHHUE B TIOYBE
MOYKHO YBEJIHMYHTH IyTE€M BHECEHHs a30THBIX YIOOPEHU, MO0 UCIOIIb30-
BaTh INPHUPOAHBIE CBOWCTBa OOOOBBIX TpaB (PMKCHPOBATH ATMOCHEPHBIN
a30T. bakTepmanpHBIC TpemapaThl CIIOCOOCTBYIOT aKTHBH3ALMHM IpoIecca
¢uKcany azora u3 aTMoc(epsl U TMO3BOJIAIOT YMEHBIINTD O3Bl WIN I10JI-
HOCTBIO OTKa3aThCsl OT a30THBIX YIOOpPEHHH Ha KOPMOBBIX yroaesx [1].
I'oBops mpo BTOpOH MO 3HAYUMOCTH JUIA PacTeHUil 3ineMeHT (ochop To ero
COJIep)KaHNe B TTOYBE JOCTATOYHO BBICOKO, HO 3HAYUTENIFHAS €TO YacTh CO-
JIEpKUTCS B TPYJHONOCTYIHOM Ut pacTeHuit gopme. st ero MmoOmmm3a-
MM MBI PEKOMEHIyeM K HCHOJb30BaHuI0 (hochaTMOOMIU3YIOMKE Mpena-
paTbl, KOTOPBIE CIIOCOOCTBYIOT MOOMIM3AIMH JAHHOTO AJIEMEHTA.

3HaunTEeNbHOE BIMSHUE HA mporiecc pukcanym 6000BBIME TpaBaMHU a30-
Ta U3 atMoc(epsl OKa3bIBaeT BIAXXKHOCTH IMOYBHL. [0 TaHHBIM HccienoBa-
HUH TPYNITBI YYEHBIX YCTAHOBICHO, YTO TOHIKEHHE BIAKHOCTH ITOYBHI 710
35 % ot HB cHmxaeT a30TGUKCUPYIOLIYIO CIIOCOOHOCTh KiieBepa Ha 55,8—
91,2 % [2, 3, 4]. OnTUManbHBIE OKA3aTEIH BIAKHOCTH MTOYBBI 110 JaHHBIM
uccie0BaHui HaxoasaTcst B npenenax 60-75 %HB. B cBs3u ¢ aTuM Baxk-
HBIM 2JIEMEHTOB B T€XHOJIOTUH BO3/€/bIBAHUS MHOTOJIETHUX TPaB SBISETCS
peryaupoBaHHE BOJHO-BO3AYLIHOTO pEXUMa MOYB C TMOAJEpXKaHUEM
HaMMEeHBIIEH BIaroeMKocTH He Hixke 60-75 %.

B PecnyOnuke benapych mpoBeneH psj UCCIENOBAaHUN MO U3YyUEHHIO
WCTIONb30BaHMA JaHHOTO THIIA MPENapaToB HA Pa3IWYHBIX CEIBCKOXO3SIH-
CTBEHHBIX KyJIbTypax, a TaKkKe B yCIOBHUX opomeHus. McciaenoBanns yka-
3BIBAIOT HA LEJIECOOOPA3HOCTh MX HCIIONB30BAaHMS HA TaKUX KYJNbTYypax,
KaK KJIEBEP JYIOBOM, KJIEBEP MOJI3YUHM, JIONUH Y3KOJUCTHBIN, COs, rajera
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BOCTOYHAsI, OJTHAKO MCCIIEAOBAHUN 110 H3yYSHHUIO PUMEHEHHS Ha CEHOKOC-
HBIX TPABOCTOSX OAaKTEPUANBHBIX MPEMapaToB B YCIOBUSIX OPOLICHHUS
HE MPOBOUIOCH.

MeTonrka ¥ Marepuanbl HCCienoBaHuil. s peleHus 3TuX 3amau
HaM¥ OBUTH MPOBEJICHBI UCCIICAOBAHMS 10 YCTAHOBIICHUIO BIUSIHUS TIPUME-
HEHUs AUa30TPOPHBIX H (PochHaTMOOHIH3YIONUX MPEIAPaToOB U MUHEPATb-
HBIX yIOOpCHUH, U OPOIICHUS J0XKICBAHHEM Ha HAKOIUICHHE OMOJIOTHYe-
CKOTO a30Ta MHOTOJIETHEH TPaBOCMECHIO.

Hccrenyemas TpaBOCMECh COCTOsIa W3 KJIeBepa JYrOBOTO, KieBepa
MOJNI3y4ero, TAMO(EeBKH JIyTOBOH, KOCTpeIra 6e30CToro.

OmnsIT cocrosut u3 cnenyromux biaokos: KoHTposs, poH MUHEpATEHOTO
rutaHus PgoKy19 1 opomrenne, u PgoKiig + Ny + opomenne. Kaxuaprii 610k
COCTOSUT U3 YETHIPEX BapUAHTOB — KOHTPOJIb (0e3 00paboTku ceMsiH), oOpa-
00TKa ceMsH 000OBBIX KOMIIOHEHTOB TPaBOCMECH, 00pabOTKa CeMsH 3J1a-
KOBBIX KOMIIOHEHTOB, COBMECTHasi 00paboTka ceMsiH OOOOBBIX U 3JaKOBBIX
TpaB. B KauecTBe M3y4yaeMbIX NpenapaToB UCIIOJIB30BAIU CAIPOHUT, a30-
OakTepuH U putocTuMOdoc.

CeMeHa MHOTOJICTHHX TpaB 00pabaThIBalM M3y4aeMbIMU IMpernapaTaMu
¢ HopMmoit 200 rpamM Ha HOpMY BBIceBa Ha 1 rextap. OpoIIeHHe PON3BO-
AN C TIOAZICpYKaHWEM THalia30Ha HaMMEHBIEH BIa)KHOCTH MTOYBHI HE HH-
xe 70 % HB. Opomrenrne mpow3BOAWIN A0XKIeBanbHOW MammHOW |IRRI-
LAND RAPTOR. IToseBsie onbITH, HAOTIOIECHNS, YIETH B TIEPHOJ BETeTa-
WY, aHAINTHYECKUE aHAIM3BI BBHITIOJHEHHI B COOTBETCTBHM C HOPMATHB-
HBIMHU TOKyMeHTamu Pecrryonuku Bemapych.

PesyabTaTel u o6cyxaenne. OcoObIM KPUTEPUEM IMPH OLIEHKE YCIICII-
HOCTH JCATEIHHOCTH OaKTepPHAJIbHBIX IPEHapaToOB SBISACTCS HAKOILICHHE
TPaBOCMECSIMHU OHOJOrMYecKoro aszora. HakoruieHre 0000BO-371aKOBBIMU
TPaBOCMECSIMU OHMOJIOTHUECKOTO a30Ta 3a CYET U3BJICUCHHS €r0 M3 aTMO-
chepHOro BO3/ayXa SBISETCS PEeCypcocOeperaronuM MpUEeMOM H TO3BOJISET
CYIIECTBEHHO CHHU3HUTh PACXObl HA MPUMCHEHUE a30THBIX yI0OpEHHUH, mMo-
BBICHTh TPOIYKTHBHOCTH 3THX KOPMOBBIX YTOIWH, YMEHBIIUTH 3arpsi3He-
HHUE OKPYXaromeH cpenbl MPOIyKTaMH JAeTpaJalliil MHHEPAJIHHOTO a30Ta
[5]. OnpeneneHre MaHHOTO MOKA3aTeNsl B OIBITAX MBI MIPOBOJIIIIN C ITOMO-
mpi0 0aJaHCOBOTO MeTona. B pesynbraTe ompeneneHus M pacdyeToB YCTa-
HOBJICHO, YTO MPUMCHEHUE (POHA MUHEPAIBHBIX YIOOPECHUH M M3ydaeMbIX
OaKTepHaIbHBIX IPENapaToB MOJIOKUTEIBHO MOBIHAIO HA paboTy cumOuno-
THYECKOro ammapara O0O0OOBBIX TpaB, MOBBICHIO AaCCOIMATHBHYIO AKTHB-
HOCTh OaKTEepHil, ¥ KaK CICACTBUE MPUBEIIO K YBEIMUCHHIO BHIXO1a OHOJIO-
MYeCKOro a3ota (Tabiuia).
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HaxonJieHue 6M0JIOrMYECKOro a30Ta H3y4yaeMbIMH TPABOCTOAAMHU, Kr/ra

Bapuanr Tonet necnenosari B cpenHem 3a 2 rona
2019 [ 2020
KoHTpo.s (6e3 y1o0penuii H opouieHust
be3 nnokymsinun 48,1 29,6 38,8
CanpoHuT 76,0 51,2 63,6
A300aKTeprH 57,2 36,4 46,8
Canponur + ¢putoctumodoc 75,4 49,3 62,3
PeoKuo + OopolIeHue
be3 nnokymsinun 60,4 40,1 50,2
CanpoHur 96,9 72,3 84,6
A300aKTeprH 78,6 57,8 68,2
Canponur + ¢purtoctumodoc 94,8 71,7 83,2
PeoK110 + Ny + opoienne
be3 nnokymsinun 61,2 41,9 51,5
CanpoHur 97,3 76,4 86,8
A300aKTeprH 80,8 62,2 715
Canponur + ¢putoctumodoc 96,2 74,9 85,5

HawnGonbimast ¢pukcaius aTMOCPEPHOTO a30Ta TOJ[ TPAaBOCMECAMHU TMPO-
M301JIa B BAPHAHTaX ¢ NPUMEHEHHeM O0pabOTKH CeMsIH KJIEBEPOB Campo-
HUTOM, MPUMEHCHUEM MUHEPATBbHBIX YIOOPCHUN B YCIOBHSAX OPOIICHHUS
JokaeBaHueM. VICoNb30BaHUE CAIIPOHHTA HAa KOHTPOJE B €CTECTBCHHBIX
YCIOBHSAX TI0 YBJIAXHECHUIO TapAaHTUPOBAJIO yBEIHMUYCHHE HAKOIUICHUS OWO-
JIOTHYECKOTO a30Ta B CPETHEM 3a JIBa T0Jia UCCIIeI0BaHul Ha 24,8, Ha OJOKe
PeoK110 + opomenne Ha 34,4 u PgoKyyp + Nyo + opomrenue — 35,3 kr/ra mo
CpPaBHEHUIO C BApUAHTAMH, IJIc CEMCHA He 00pabaThIBAIMCH MpermapaTaMu.

Takast ke TeHJeHIMs HAOOANIaCh U TIPH COBMECTHOM MPUMEHEHUH JUIs
WHOKYJIALINH CEMSH 31aKOBBIX K O0OOBBIX TpaB CallpOHUTA U puTOCTIMO(dOCA.

Heckonbko ycTymano, HO BCE PaBHO OKa3ajo MOJIOKUTEIbHOE BO3JEH-
CTBHSI HA M3Yy4aeMblil MMOKa3aTesib 00pabOTKa CeMsH 3JIaKOBBIX KOMITOHEH-
TOB TpaBOCMECH a300akTepuHOM. I[lOBbIIICHHE NAHHOTO MOKa3aTess Ha
61oke KOHTpOIb coctaBmwio 8,0 Ha pone PgKyig + opormenune — 17,0, 1 Ha
¢done PgoKi19N40 B yenmoBusx opomienus — 20,0 kr/ra 1mo cpaBHEHHUIO ¢ Bapu-
aHTtamu 6e3 00paboTKM CeMSH.

BuiBoasl. Camoe BBICOKOE HAKOIUICHHE OMOJIOTHMYECKOro a3ora, odec-
neYnBacTcss 00O0BO-37IAKOBBIMY TpaBaMH Ha OJIOKE C UCIOJIB30BAHUEM MH-
HepaJIbHBIX yoOpeHHi npu 0O6paboTKe ceMsiH O00OBBIX TPaB CAIPOHHUTOM,
a TaK)Ke MPH MHOKYISIIIMK CeMsIH 3JIaKOBBIX U O00OBBIX TPaB — CAIPOHUTOM
u purocTiMoocoM Mpu OpolIeHHH aoxkAeBaHueM. [Ipu 3ToM ero yBemnu-
YeHHe TI0 CPAaBHEHWIO C BapHaHTaMH 0e3 0O0paldOTKH CeMSH COCTAaBHIIO
Ha QoHe PgoKiig + opomenne 34,4 — 33,0, a PgoKyyg + Nyo + opomenne —
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35,3 u 34,0 xr/ra. IHOKY/ISIMSI CEMSIH 3JIaKOBBIX TPaB a300aKTEPUHOM CIIO-
COOCTBYET yBEJIMYEHHUIO HAKOIUICHUS! OMOJIOTMYECKOro a30Ta JIaHHOW Tpa-
BocMeckio Ha (oHe PgoKy1g + opomenus — Ha 17,0, Ha doHe PgoKygg + Ny +
opoieHue — Ha 20 Kr/ra.

Hcxons U3 BBINIECKA3aHHOTO, MOKHO BBIIBUHYTH MPEUIOKECHUE MPOU3-
BOJICTBY HCITIOJIb30BaTh IIPH BO3JICILIBAHUNA MHOTOJETHHX CJI0KHOKOMIIO-
HEHTHBIX 0000BO-3]IaKOBBIX TPaBOCMECEH WHOKYJSIIMIO CeMsH 000O0BBIX
TpaB OaKTepHaJIbHBIM IMPENapaToM CAMPOHHT COBMECTHO C MPHMEHEHHUEM
¢dochopHO-KaTMHHBIX YIOOPEHHA U TPOU3BOIUTH OPOIICHUE TOKICBAHUEM
JUTsl TIOZICPIKAHUST ONTUMATBHBIX BOJHO-BO3/YIIHBIX YCIOBHI TTOYBBI.
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NEPCINEKTUBBI HCNOJIb30BAHUS BO3MOXKHOCTEM
NHOOPMAINIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTWH B ITIPOIIECCE NMPENMO/IABAHUS

OU3NKO-MATEMATHYECKUX JUCIUIIVIMH

C. B. Kyp3eHKoB, KaH]l. TeXH. HAyK, TOTICHT
YO «benopycckas rocy1apCTBEHHas CEIbCKOXO03sIICTBEHHAsI aKaJleMHUs»,
r. l'opku, Pecriy6iinka benapycob

KiroueBble cjoBa: nHGOPMAIMOHHBIE U KOMMYHHKAIHOHHBIE TEXHO-
JIOTUU B TIEIarOTUYECKON eI TeIbHOCTH.

AHHOTANMA: B JAHHOW CTaThe MPHUBEICH 0030p BO3MOXKHOCTEH pas3iind-
HBIX HH()OPMAIOHHO-KOMMYHHKAIIMOHHBIX HHCTPYMCHTAPHEB, IPUME-
HSEMBIX Ha Kadeape BBICIICH MATEMATUKU M (PU3MKH CEIbCKOXO3SIHCTBCH-
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HO aKaaeMuu Uil pCHICHUA OPraHUM3allMOHHBIX W METOAWYCCKHUX 3ajad
yqe6H0r0 mnmpouecca.

Keywords: information and communication technologies in pedagogi-
cal activity.

Summary: this article provides an overview of the possibilities of vari-
ous information and communication tools used at the Department of Higher
Mathematics and Physics of the Agricultural Academy to solve organiza-
tional and methodological problems of the educational process.

Metoarka npemnomaBaHus (HHU3NKO-MAaTEMAaTHYECKUX AWCIUIUIAH Tpa-
TUIMOHHO OPHEHTHUPOBAHA HA HETIOCPEACTBEHHOE OOIICHUE TIPETIOAaBaTEIs
¢ aynuropuei, paboToH y OCKHM C MEJIOM MM CcTHiaycoM. OfHaKO MHOTO-
JICTHUH ONBIT MEJaroruyeckoil paboThl CBUICTEIBCTBYET O TOM, YTO B HEH
UMEET  MECTO  HCIOJb30BaHMS ~ BO3MOXKHOCTEH  MH(pOPMAaIMOHHO-
KOMMYHUKAIIMOHHBIX TexHoyoruil [1]. Tlpu 3ToM addekTrBHO pemaercs
PSA OPTaHU3AIMOHHBIX U METOJMYCCKUX 33]1a4, TAKUX, HATIPUMED, KaK:

1) co3maHme OmepaTUBHON CBS3M MEXIy CTYICHTAMH W ITIpenojaBaTe-
JIeM, TTO3BOJISIONIEH OPTaHN30BaTh KOHTPOJIMPYEMYIO YIPABIIEMYIO paboTy
CO CTYJCHTaMH KaK B TPYIIE, TaK U HHANBUIYaIHHO;

2) xpaHeHue 00JbIINX 00BEMOB MH(GOPMALIMU M TPEIOCTABICHUE BO3-
MOJKHOCTH JUCTAHIIHOHHOTO OOpaIieHus K Hell CTyICHTOB;

3) AWCTaHIMOHHAS Tepenadya pasIuJHoN ydeOHOH mHpOpMamu B pe-
KHMME PEaJbHOI0 BPEMEHH;

4) aBroMaTu3aIys MPOLECCOB BBIYHUCIHUTEILHOW W HH(OPMAIMOHHO-
TIOUCKOBOM JICSITEIBHOCTH NPEIOAaBaTesell U CTyICHTOB €€ aHaJIN3a;

5) opraHu3anys KOHCYJIbTAlIMOHHOW PaOOTHI CO CTYJCHTAMH M HX CaMo-
KOHTPOJISl yCBOCHHUS y4eOHOTO MaTepuara.

OCTaHOBIIIOCH HAa BO3MOXHOCTH PEaIn3aliii HEKOTOPBIX U3 HUX.

Ha ocHOBaHMYM CBOETO OIBITA MEJATOTHIECKOH AeSITeIPHOCTH MOTY KOH-
cTaTupoBaTh (aKkT, YTO oOpaTHas CBS3h C TPYNIAMH CTYJCHTOB OPTaHU-
3yeTcss B TEUCHHE HECKOIBKMX MHHYT C MOMOIIbI0 MecceHmkepa Viber.
st aToro B Viber Ha MOGHIEHOM YCTPOMCTBE TPEToaaBaTess JOCTATOUHO
co31aTh U OPOPMHUTEH COOOIECTBO, KOHBEPTUPOBATh CCHUIKY Ha CO3AaHHOE
coobmectBo B QR-koz, a 3aTeM pa3sMHOXKHB M paclieyaTaB 3TO KOJ, IPeo-
CTaBHUThH CTYJCHTAM B TICpPBBIC JHHU HAaydala ayIUTOPHBIX 3aHATHA. CTyIcH-
Thl, ckanupys 31oT QR-kox B Viber Ha cBoMX MOOHJIBHBIX YCTPOWCTBAXx,
aBTOMAaTHUYECKH MPUCOEINHSIOTCS K CO31aHHOMY IIperioiaBaTesieM coooie-
CTBY H Jlajiee PYKOBOJCTBYIOTCS €r0 TPeOOBaHUSIM U PEKOMEHAALMSIM.

ITpu sToM co3nmarens cooOluecTBa MO CYLIECTBY SIBISICTCS €ro aJMH-
HUCTPATOPOM, 00J1a/1ast TOJTHBIM €T0 (YYHKITMOHATIOM: OJIOKUPOBaHUS U aHa-

155



732 aKTUBHOCTH €ro YYacTHHKOB, OYHMCTKM YycTapeBlIedl HH(popmanmu,
JMKBUJALMK JaHHOTO cooluiecTBa. B oTinnunm ot napyrux GopMupoBaHuii
Mmeccenmkepa Viber — «cooOriectBo» obnamaet psaoM MPEeHMMYIIECTB, Ta-
KUX Kak:

— ero y4aCTHHKHM MMEIOT BO3MOXKHOCTH OOLIEHUs U oOMeHa nHpopma-
LMel, He BUAS KOHTaKTHBIE Tee(OHBI IPYT Ipyra;

— BKJIFOUCHHBIH B COOOLIECTBO MOJIb30BATEIb HMEET BOZMOXKHOCTH IPO-
CMaTpHBaTh BCIO HHPOPMALIMIO B HEM C MOMEHTA €r0 CO3IaHHMsI.

VYcTaHOBJIEHHAs CBS3b CO CTYNCHTaMH IIO3BOJIET INPEIONABATENIO IIe-
penaTtb MO0YI0 MH()OPMALMIO CBOMM CTYIEHTaM, BBHIKJIAIbIBATh U1 HHX
yueOHbIe MaTepHaibl, OPraHU30BaTh UX ONPOC M OTBEYATh HA UX BOIPOCHI.
[Tocne uaeHTUGHUKAIMY CTYIEHTOB IPYIIIBI B COOOMIECTBE 3TOT KaHAI CBS-
31 MO3BOJISIET PaboTaTh CO CTYNEHTaMH HHANBHIYAIbHO.

Eme onHUM BaKHBIM TPEMMYIIECTBOM KOMIIBIOTEPHBIX TEXHOJIOTHH,
KOTOPBIM HEOOXOANMO YMETh IPaMOTHO IOJIb30BAThCS B COBPEMEHHOM 00-
pa3oBaTeNbHOM IIpoliecce, SIBISIETCSl pa3HooOpasue (GopM NpencTaBiIeHUS
yueOHO nHpopMaIuu.

TexcroBast nHdopmanus B COYETaHUU C TaOIULAMM, rpapuKamMH, Jua-
rpaMMamH, ayauo- ¥ BujaeodparMeHTamMu U T. JA. TOJbKO CIOCOOCTBYET
Jy4IleMy BOCHPHATHIO U 3alIOMHHAHUIO Y4eOHOTO MaTepuana. OTO MHECHUE
BEJYIIUX [1E/IarOroB.

[Tpu 5TOM KOMITBIOTEP ¥ MOOHJIEHOE YCTPOWCTBO YK€ paccMaTpHBaeTCs
KaK UCTOYHHUK y4eOHON MH(POPMAIUH, KOTOPas MOXET OBITh IpecTaBIeHa
B BHJC 3JCKTPOHHOIO Yy4eOHO-METOANYECKOTO KOMILIEKCA AWUCLUILIAHEL,
y4eOHHKa, WM y4eOHO-METOIUUECKOT0 mocobus. MIHTepakTUBHOCT U MO-
OMJIBHOCTh pabOThl C TAKUMHM MCTOYHUKAMU WH(OpPMAIUU TOJIBKO pacIIH-
psieTcs. A eciin HaJOXXUTh Ha TaKHe MaTepualibl TOJIOCOBbIE KOMMEHTApHH
npenojaBaTeis, TO y4eOHble MaTepHalbl MPUOIIKAIOTCS K TOJHOLEHHBIM
ayJIUTOPHBIM 3aHSATHSIM CO CTYACHTaMH M MMEIOT JlaXke NMPEUMYILECTBO Me-
pell HUMH, Takoe Kak MHAMBUAYaJbHBIH M TUddepeHIMpoBaHHBIN T0X0/
K o0y4yeHuo. Benp Takue MaTepHanbl KOHKPETHBIH CTYISHT MOXET Ipo-
CMaTpHBaTh MHOTOKPaTHOE KOJMYECTBO Pa3 JIO IOJHOTO MX BOCHPHATHSA H
ycBoeHHs. [IpH 3TOM 3TOT CTYZACHT He OpocaeTcs Ha «amMOpasypy» 3HaHHH,
a CONMPOBOXKIACTCS KOMMEHTAPHSAMHU MPENoJaBaTeNs, KakK <«3IKCKypCOBO-
JOMY, I YCBOCHUS HOBBIX JUISl HETO TIOHATHI U 3HAHUIL.

Ha xadenpe Briciieit matematnkn u ¢pusukun YO BI'CXA Takne yued-
HbIE MaTepHasibl aKTHBHO CO3JAIOTCS M BHEIPSIOTCS B Y4EOHBIH Mporecc
MaTeMaTUYeCKUX NUCUUILIMH. sl MX co3maHus HCIHOJB3YIOTCsS O(QHUCHBIE
nporpammbl Microsoft Word u Excel, mpocMoTpimk 371eKTpOHHBIX JTOKY-
mentoB STDU Viwer u ayanope1akTopsi.
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OmHrM W3 BaXKHBIX HANPAaBICHUH HCIIONB30BAHMSA HH()OPMAIMOHHBIX
TEXHOJIOTHI SIBJISIETCSl CHCTEMa OpPTraHM3alliM KOHTPOJIT U CaMOKOHTPOJIA
3HAHMH CTYIEHTOB. JlJIsl 3TOT0 XOPOILIO IOJXOMUT TECTOBasl KOMIIBIOTE-
PHU3MPOBaHHAs CUCTEMa, K KOTOPOH, KaKk PaBHJIO, IPEIbSBISIOTCS CIIEAYIO-
e TpeOOBaHMSI: TECTOBBIC BOIIPOCHI M BAPUAHTHI OTBETOB HA HUX JIOJKHBI
OBbITh YETKMMH M HOHSITHBIMH I10 COJCP)KaHMIO; KOMIBIOTEPHBIN TecT H0JI-
KeH OBITh IPOCTHIM B HCIIOJIBb30BaHUHU, HA DKPaHE JKEJNATEIbHO UMETh MH-
HAMYM VIPaBIAIONINX KHOIOK, HWHCTPYKIHMH-TIOACKA3KH IO IEHCTBHAM
00yJaromerocsi TODKHBI MOSBISATHCS TONBKO B HY)KHOE BPEMs B HY)KHOM
MeCTe, a He MPUCYTCTBOBAaTh Ha SKpPaHE IOCTOSHHO, 3aTPOMOXKIasl €ro;
B TECTOBYIO CHCTEMY JOJDKHA OBITH BKIIIOYECHA OIIEHKA CTETICHU IPAaBUIBHO-
CTH OTBETa Ha KaXXIbIH 3aJaHHBIN 00ydaromeMycs BOIPOC; TECTOBBIX BO-
MIPOCOB JJOJDKHO OBITH HACTOJIBKO MHOTO, YTOOBI COBOKYIHOCTH 3THUX BO-
IIPOCOB OXBaThIBaJla BECh MAaTE€pHal, KOTOPBIH OOydaloIuiics HOIKEeH
YCBOWTB; BOTIPOCHI M BapHaHTHl BO3MOXKHBIX OTBETOB JOJDKHBI CJICIOBATH
B CJIy4alfHOM MOPSIKE.

ITpn oOyuyeHnu MaTeMaTH4eCKUM AMUCIMIUIMHAM HauOoubInui 3¢dekt
JIOCTHTaeTCs IPU HCIOJIb30BAHUH KOMIBIOTEPOB B OOYYEHHMH DEIICHHIO
CTaHJAPTHBIX 33/1a4 Pa3IMIHOTO Kiacca. ITo 0OBICHAETCS TeM, YTO B TIPO-
mecce OOydeHHS OpPraHM3yeTCS AKTUBHBIA IHAIOT KOMIIBIOTEpPAa C TOJb-
30BarejieM B YIOOHOM Uit HeTo pexkume. O0ydaeMoMy TpeyraracTcs 3a1a-
Ya A7 PEeUIeHHUs, TUI U CI0KHOCTh KOTOPOH, OH MOXKET BBIOpAaTh caMoCTo-
sTenbHO. [Ipr 3TOM MOYKHO BOCIIONIB30BAThCSA PA3NUYHBIMHA BHIAMH ITOMO-
. Ecnu cTyeHT He 3HaeT, Kak penaTth JaHHYI0 337a4dy, eMy MOXeT OBITh
NIPOJIEMOHCTPUPOBAHO TOAPOOHOE, METOANYECKH OOOCHOBAHHOE pEIICHHE
naHHoH 3axaun. Ilociie 3Toro 0o0y4aeMblil MOXKET MOMBITAThCSl PELINTH aHa-
JIOTHYHYIO 3aJady WIN NeperTH Ha Oosee MpOCTON ypOBEHb PELICHUs 3a-
Ja.

Cotpynnuku kKadenpsl Bbiciied matemMatuku u ¢usukun YO BI'CXA
BBICTYIIAIOT OJHMMHU M3 WHUIIMATOPOB M MOCTAHOBIIMKAMH 337a4 10 pa3pa-
00TKE W BHEIPECHHUIO TAKUX CHCTEM B Y4eOHBIN mporiecc bemopycckoii rocy-
JIapCTBEHHOW CENbCKOXO3SIICTBEHHOM akaaemuu. Wx peanmmzanueid B
YO BI'CXA 3anumaeTrcs HEHTP pa3BUTHSA HHOOPMAIMOHHBIX TEXHOJIOTHH.
CoTpyIHUKaMH 3TOTO IIEHTpa Pa3paboTaH KOMIUIEKC IPOTPaMM IO OCY-
IIECTBJICHUIO 3JICKTPOHHOTO TECTOBOTO KOHTPOJIS 3HAHUH CTYJCHTOB BHYT-
pH  JOKaJbHOM ceTM akageMud (IporpaMma  CO3JaHHs — TECTOB
CreateModifyTestsV4 u mnporpamma TectupoBanusi TestingV4), a ¢
2022 roja B TECTOBOM pEKMME PabOTAeT MOPTaN TUCTAHIMOHHOTO TECTH-
poBanus YO BI'CXA (http://testing.baa.by). 3a Bpems dyHkuHOHUpOBaHHS
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9THUX MPOTPAMMHBIX NPOJIYKTOB Ha Kadeape BbICHICH MaTeMaTHKU U (HU3H-
KM HaKOIUICHA OrpoMHas 0a3a JaHHBIX THIIOBBIX TECTOBBIX BOIPOCOB
IO BCEM pa3lieliaM BBICHICH MAaTEeMaTUKH. JTO IMO3BOJSICT (hOPMHPOBATH
9JICKTPOHHBIC TECTOBBIC 3aJaHUS JUIA CTYACHTOB JIFOOOW TEMaTHYCCKOU
HATPABJICHHOCTH U YPOBHS CIIO)KHOCTH B KOPOTKHE CPOKH W IIPU HE3HAYH-
TEJNBHBIX YCUIIUAX.

Hcnonp30BaHUEe TaKMX KOMILICKCOB MPOrpaMM U 0a3 JaHHBIX 3HAYU-
TEJILHO COKpAIAeT 3aTpaThl BPEMEHHU MPEoaBaTessl He TOJIBKO Ha MOJIo-
TOBKY CaMUX 3a/IaHHl, HO M HAa UX MPOBEPKY, & TAKXKE pellaer 3aaaqy odec-
MEYCHUST KOKAOTO CTYACHTa UHIUBHYaIbHBIM 3aaHUEM U, CJICJ0BATEILHO
6osiee OOBEKTHBHOTO OLICHUBAHHS YPOBHS YCBOCHHSI 3THUM CTYACHTOM Te-
KYIL[Ero Marepuana.

PaccmarpuBas ~ MH(pOpPMAIMOHHBIE  KOMIIBIOTEPHBIC  TEXHOJOTHH
KaK CPEIICTBO OOYYCHHS, B PA3IUYHBIX KOHTCKCTaX MYJIbTHMEIUIHBIC TIPO-
IyKTBI U ycIyrd VHTepHETa MOTYT UCIIOJIL30BAThCS Il BRIPAOOTKH CO3H-
JTATETbHBIX HABBIKOB M Pa3BUTHUS KPUTHYCCKOTO MbInuIeHUs. Mcmonbs3oBa-
HUEC MYJBTUMEIUA TO3BOJISICT OOYYarOIUMCSI CaMOCTOSITEIBHO paboTaTh
HaJl y4eOHBIMH MaTepHajJaMHi U CAMOCTOSATENILHO PelaTh, KaKk M3y4yaTh Ma-
TepUalibl, B KaKOW MOCIIEI0BATEIILHOCTH M KaK MCIIOJb30BaATh WHTEPAKTUB-
HbIE BO3MOXKHOCTH MPOTPaMMHBIX OOECIEUYCHHi, KaKk peaan30BaTh COB-
MECTHYIO paboTy ¢ OpyruMH 4YieHaMH y4eOHO# rpymmbl. Takum obpazom,
00ydJarolirecss CTAaHOBSITCS AKTHBHBIMH YYaCTHHKAMH 00pa30BaTelbHOTO
nporecca [2].

OOyuaroniyecss MOTYT BIIMSATh Ha CBOM COOCTBEHHBIH Mpolecc o0yde-
HUS, TIOACTPanBas €ro MoJi CBOU WHIMWBUAYAIbHBIC CIOCOOHOCTH U IPE/IIO-
yreHus. OHM MOTYT M3y4YaTh MMEHHO TOT MaTepHaj, KOTOPBIA MX UHTEpe-
CyeT, MOBTOPSITh MaTepPHajl CTOJIBKO pa3, CKOJIBKO UM HYXKHO, U 3TO MOMO-
raeT yCTPaHsITh MHOTHE MPETIATCTBHUS CBOCTO BHYTPCHHETO BOCHIPUSTHSL.
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VJIK 631.6

BBIPAIIIUBAHWUE 3EJIEHBIX KYJIBTYP
IIPU KAIIEJIBHOM OPOIIEHHUH

B. M. JlykameBu4, KaHJI. ¢.-X. HayK, Jo1eHT kadeapsr MuBX
A. A. KoHCTaHTHHOB, actipaHT Kadeapsl MuBX
YO «benopycckas rocyTapCTBEHHAS CETbCKOXO03SIICTBEHHAS aKaJeMU»,
r. l'opxwu, Pecybmmka benmapych

KiroueBble ciioBa: cajart, peauc, KareJIbHOC OPOILICHUC, ypO)Kaf[HOCTL,
CHUCTEMA.

AHHOTalIl/ISI: Bce 3enennnie KyJbTYpbl O4YCHb BJIAr0JII00UBLIE pacTte-
HUA, MO CTCIICHU HX Tpe60BaTeHLHOCTI/I K COACPIKAaHUIO BJIaru B TIOYBEC
OHHM XapaKTePU3UPYIOTCI KaK OYEeHb TpeOoBaTenbHBIE. TakuM 00pazom,
MIPaKTUIECKH BO BceX obmacTsax PecmyOnuku bemapych 3eeHHbIE OBOIIHBIE
KyJNbTypBl HEOOXOMMO BBIPAIMBATE HA OPOIICHHH.

Keywords: lettuce, radish, drip irrigation, yield, system.

Summary: All green crops are very moisture-loving plants, according
to their degree of exactingness to the moisture content in the soil, they are
characterized as very demanding. Thus, in almost all regions of the Repub-
lic of Belarus, green vegetable crops must be grown under irrigation.

Mero0m0rHuecKkuM 0a3uCcOM HCCIIEIOBaHHUI CTaJ MOJIEBOH MHOTrOdak-
TOPHBII 3KCIIEPUMEHT, IPOBEACHHBII B paMKaX JUCCEPTALMOHHOIO HCCIIe-
JoBaHUSA Ha onbeITHOM 1nojie YO BI'CXA.

K 3eneHHBIM OBOIIHBIM KyJBTYypaM OTHOCATCSA canaT W pemuc. Canat
UMeEEeT HECKOIBbKO DPa3sHOBHIHOCTEH, OTIMYAIOIIUXCA IO (opMe JIHCTa
U XapakTepy ero NOBepXHOCTH. DTH pacTeHHs GOPMHUPYIOT PO3ETKY JIUCTh-
€B KaK NPOXYKTHBHBII OpraH, 3a UCKIIOYEHHEM cajlaTa KOYaHHOTO, KOTO-
PBIii ynoTpeOsIoT B (hasy, Kak pO3eTKU JINCTHEB, TaK U ¢(HOPMUPOBAHHOTO
ko4aHa. [1o OMOJIOTHYECKHM MPU3HAKAM PEIHC SBJISACTCS THITMYHBIM OJIHO-
JICTHUM KOPHEIUIOAHBIM PACTCHUEM, HO II0 METOAY KYJIBTYPhl U MCCTY
B ceB00OOpOTE OIIMKE K 3eeHHBIM [1].

I/I3B€CTHO, YTO OBOLIHBIC KYJIBTYPhI OTJIMYAIOTCA OT APYTUX CEIIBCKOXO-
3STMCTBEHHBIX KYJIBTYP IOBBIIICHHON TPeOOBaTEIBHOCTRIO K COJACPKAHUIO
BJAard B MOYBE€ M OTHOCHTEJILHON BJIAaXHOCTH MPpU3EMHBIX CJIOEB BO3QyXa.
BeIcokue moka3arens TpaHCIIHpauy (MCIapeHns) OBOIHBIMHI PACTCHHSAMH
00YCIIOBJICHBI HEAOCTATOYHO TJIOTHBIM AHATOMUYECKUM CTPOCHUEM TKaHEH,
0CcOOCHHOCTBIO (YHKLHMH YCTBHI], HapacTaHWEM OOJIBIION JIMCTOBOH IMO-
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BEPXHOCTH, TPEBHIIIEHUEM MAacChl HAJ3EMHBIX OPTaHOB HAJ KOPHEBOW CH-
CTEMOH.

Bce 3eneHHbIE KyIbTYphl O4€Hb BIIAroiiO0MBBIE PACTEHUS, 1O CTEHNECHU
nx TpeGOBATEIBHOCTH K COJEPKaHUIO BJIArd B IIOYBE OHHM XapaKTepU3UpY-
I0TCS KaK O4eHb TpeOoBaTeJIbHBIE.

KopHeBasi cuctema pacTeHMH 3TOW TPYNIIbI OTIMYAETCS OrpaHHYeHHON
CHOCOOHOCTBIO MOTJIOIATH BJIAry U3 TOYBBI, a OOJbIIAs JIUCTOBAs TOBEPX-
HOCTh HEIKOHOMHO ee Hcmapser. Kpome Toro, kopHeBasi cCHCTeEMa 3€JICHHBIX
3aHIMAeT OYCHb OIPAHNIEHHBIH 00BbeM MOUBHl — 10 0,3 M° I OCHOBHAS Mac-
ca (75 %) ¢usmonornyeckn akTUBHBIX KOPHEBBIX OTBETBICHUH HAaXOIUTCS
B BEPXHHX, HamboJiee TOABEPKEHHBIX MCCYIIEHUIO CIOSX MOo4BH (10 0,2-
0,4 m).

CToHTh TaK)Ke OTMETHTH, YTO MPOAYKTHUBHBIE OPTaHBI OOJIBIIMHCTBA 3e-
JICHHBIX pacTeHui copepkar 10 90-95 % Boxbl. Takum 00pa3oM, NMpakTH-
4Yecku BO Bcex obmactsax PecryOnuku benapych 3eneHHbIE OBOLIHBIE KYJlb-
Typbl HEOOXOJMMO BHIpalIUBaTh Ha OpouIeHHH. [0 JaHHBIM, MOIYYECHHBIM
B XOJI¢ TUCCEPTALMOHHOTO MCCIIE0BaHus, Hanboee 3(h(HEeKTUBHBIM CIIOCO-
OOM MOJIMBA 3€JICHHBIX KYJIbTYP SIBISIETCS KalleJIbHOE OPOLIEHHE.

Canar (Lactuca sativa L.) — oBoIHOe pacTeHue ceMeicTBa ACTPOBBIC.
[Momyynn OYeHp MHPOKOE PACIPOCTPAaHEHHE BO MHOTHX CTpPaHaX MHpA.
Ceronnsa 3aHuMmaeTr oaHo u3 Beaymux mect B EC u CIIA no miomaasam
1 00beMam BhIpanuBanust [2].

Bce Gonee momynmspHO# 3Ta OBOIIHAS KyJIbTypa CTaHOBUTCS U B Bema-
pycu. HamMu mony4eH mooKUTeTbHBIH ONBIT BRIPAIIUBAHUS €€ B OTKPBITOM
TPYHTE C IPUMEHEHHEM CHUCTEM KaIleJIbHOTO OPOLICHHS.

Bonee nmpennodTuTENbHBIM CIIOCOOOM OpOIIEHUS cajlaTa SBISETCs Ka-
NelbHOe, TaK KaKk HE MOBBINIAET BIAXKHOCTh BO3/yXa, BCJIEICTBHE 4YEro
HE CHOCOOCTBYET PAa3BUTHIO Pa3IMYHBIX THWJICH U JIOKHOW MYyYHUCTOU poO-
cel. Ha xaneabHoM OpOIIECHNU HAMU NPUMCHIACH JICHTOYHAA CXeMa IMOCe-
Ba (MocaakM) cajara 25 + 65 cM, ¢ pacCTOSHUEM MEXIY PacCTEHUSIMH B Psi-
my 33 cm. lnsg HamOollee MOJTHOTO WCIOJNB30BaHUS MPEUMYIIECTB Karelb-
HOTO OPOIICHUS MOHTX CHCTEMBI W YKJIAJIKy IOJUBHBIX TPYOOIPOBOIOB
MIPOBOJIMIICS. OTHOBPEMEHHO C MOCceBOM. [IpH BBINIIEyKa3aHHOW cXeMe Imoce-
Ba OJIMH TIOJIMBHOW TPYOOIPOBOJ C PACCTOSIHHEM MEXIY KaIleIbHBIMU BO-
JOBBITTYCKaM# 33 cM paBHOMEPHO YBIIAXHSET JIBE IIOCEBHEBIC CTpoUku. [o-
CJie IOCeBa ¥ MOHTa)Ka CHCTEMBI KalleIbHOTO OPOIICHHUS IIPOBOTUIICS TIOJIUB
50 m/ra.

Kpurnueckuii nepuoa B obOecrieueHHH BIarodl pacTeHWH cajata OTMe-
Yajicsi OT T0CeBa JI0 BCXOJOB M B Ieproj (pOPMHUPOBaHHS OCHOBHOM MAacChl
JINCTHEB.
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VYpokallHOCTh caiaTa, BBIPAIICHHOTO B OTKPBITOM IPYHTE C IPHMEHE-
HHEM CHCTEM KalleJIbHOI'0 OpOLIEeHHs, COCTaBmIa § T/Ta.

Pemuc (Raphanus sativus var. radicula) — oBoirsoe pacterue cemeiicta
KamycTHple, OIMH W3 caMBIX MOMYJISAPHBIX PAHHEBECEHHHWX OBOILECH.
Kaxk 1 G0NBIIMHCTBO 3€E€HHBIX KYJIbTYp, 3TO OYEHb BJIAroyito0MBOE pacTe-
Hue. ONTUMANIBHBIM CIIOCOOOM OPOIICHHS PeAnca SBISETCS KalelbHOe.

Penuc uyBcTBUTENEH HE TOJIBKO K MIOYBEHHON, HO U K BO3AYILHOM 3acy-
Xe: ONTHMalbHas BIAKHOCTh BO3MyXa Ui pacteHuil coctaBimster 80-90 %
[3].

Ha xamensHOM OpOIIEHNH HaMH NPUMEHSJICS JICHTOYHBIH crocob moce-
Ba peauca 1o cxeme 25+65 cM. MOHTaX CHCTEMBbI KallelbHOI'O OPOLICHHUS
U YKJIAAKY TOJHBHBIX TPyOOIPOBOJOB HMPOBOIMIN OJHOBPEMEHHO C TIOCE-
BoM. Ilocie moceBa 1 MOHTaka CHCTEMBI IPOU3BOIIMICS MOJIUB 50 M/ra.

Kpurnueckuii nepros B obecrieueHHn BiIaroi pacTeHuit penuca Ha0mo-
Jlayicst OT TI0CEBa JI0 BCXOJI0B M B TIEpHOJT JOPMHUPOBaHHSI KOPHEIUIOIA.

VYpoxalfHOCTb peAuca, BEIPAIIEHHOTO B OTKPBITOM TPYHTE C NpHMEHe-
HHEM CHCTEM KaleJIbHOTO OPOLICHHsI, COCTaBMII: BECEHHHH noceB — 37 T/Ta,
oceHHui noces — 15 1/ra.

Takum 00pa3zoM, MpOaHAIM3WPOBAB BEHIMICCKA3aHHOE, MOXKHO TMPHUUTH
K 3aKOHOMEPHOMY BBIBOY — BO3/EJIBIBAHHE 3€JICHBIX KyNbTYyp B PecmyOmu-
ke benapyce, B OTKpBITOM TpyHTE, PU HCIOIb30BAHUU CUCTEM KalleIbHOTO
OpOUIEHHS, IMEET OYEHb XOPOIIHNE NEPCTICKTHBEI.
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VJIK 378.371

PEAJIN3AIUA 'YMAHUTAPHOI'O KOMIIOHEHTA
ECTECTBEHHO-HAYUYHbBIX JUCHHUITJINH

B. B. Macuy, 1-p nea. Hayk, npodeccop
YO «benopycckas rocy1apCTBEHHasl CETbCKOXO03SIIICTBEHHASI aKaJeMUsI»,
r. l'opxwu, Pecmybmika benmapych

KiroueBble cjioBa: rymMaHuUTapu3anus, TpodeccHOHANbHAS TOATOTOB-
Ka, 00pazoBaHHe, AKTUBHBIE METOIBI OOYICHUSI.

AHHOTal.ll/lﬂ: TyManuTapusanusa €CTECTBEHHOHAYYHBIX AUCHUIUIMH OC-
HOBBIBACeTCA Ha OOMIEKYIBTYPHOM, OOIIEUEIOBEIECKOM aCIEKTe UX COACp-
JKaHUs. HpI/IMeHeHI/Ie B 06pa3OBaTeJ'ILHOM npouecce METOA0B AKTUBHOI'O
OGy‘IeHI/I}I " 3BPUCTHYCCKUX METOHOB CHOCOGCTByeT peajausanu rymaHu-
TapHOI'0 KOMIIOHCHTA.

Keywords: humanization, vocational training, education, active meth-
ods of training.

Summary: The humanization of natural sciences is based on the general
cultural, general human aspect of their content. The use of active learning
methods and heuristic methods in the educational process contributes to the
implementation of the humanitarian component.

ObecrieueHre TyMaHHTApH3AlMH 00pa30BaHUs NMPU NPOHECCHOHATBHOM
MOJrOTOBKE OyIyIINX CIIEIHAINCTOB TEXHUYECKOTO MPOQIIIS Npearnosara-
€T WCIIOJb30BaHME Pa3JIMYHBIX METOAOB M (OpM OpraHu3anuu y4eOHOIt
JICATENIbHOCTH N0 HW3y4YCHUIO E€CTECTBEHHOHAYYHBIX JMCLUMIUIMH: JIEKIIMU
npoOJIEMHOT0 XapakTepa, CEMHHapbl, HAy4HbIE IHMCIYTHI, YNPaKHEHUS
MPOOJEMHOTO XapaKTepa, ISJIOBBIC UIPhI U APYrHe aKTHBHBIC (GOPMBI 00Y-
4yeHust. [IpenMyIecTBOM akTUBHBIX (JOPM M METOAOB OOYYCHUsS SIBISETCS
obecrieyeHre YCIOBHU Uil Y4eOHOTO COTPYAHHYECTBA, B XOIE KOTOPOTO
CTYOCHTBl OOMEHHBAIOTCS MHCHUSMH, UYBCTBAMH, ACHCTBHSAMM, HCIIBITHI-
BAIOT CUMIIATHUIO JPYT K OPYTY, JIerde BOCIPUHUMAIOT TOUKY 3PEHHS IPYTHX
YYaCTHUKOB, MPOSIBIISIOT TOTOBHOCTh K M3MEHEHHIO CBOUX YCTAHOBOK.

[lpu moxmbope y4eOHON WHGPOpPMALUU CIEAYeT YYHTHIBATH HE00XO-
JMMOCTb aKIEHTHPOBAaHMSI BHUMAHUS CTYAEHTOB Ha OOIIEKYJIbTypHOM, 00-
LIEYEJIOBEYECKOM aCIeKTe COAEPIKAHUSI eCTECTBEHHOHAYYHBIX TUCLUILIMH,
3HAYUMOCTH MX M3Yy4€HHs B MpOLECcCe JIMYHOCTHOTO pa3ButHs. Kak mucan
M. JIoMOHOCOB, MaTeMaTHKy YK€ 3aTe€M Clie[lyeT M3y4aTh, YTO OHA pa3ym
B ITOPSIIOK IPUBOAUT.
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Ha nexmusx mo Beiciiel MaTeMaTrke, GU3HKe, XMMUH HEOOXOAUMO Ja-
BaTh CTYAEHTaM MH()OPMALMIO O TPEJICTABICHHUAX YUSHbBIX O €AUHCTBE IPH-
POIbI, €€ CUCTEMHOM OpraHU3alliH, MECTe 4YeJOBeKa B IIPUPOJIE, Pa3BUTHH
NIPE/CTABICHUIT O LENSX COBPEMEHHOIO E€CTECTBEHHOHAayYHOTO 3HAHMS,
cneuuduKe eCTeCTBEHHOHAYYHbIX HCCIIEJ0BAHUM, CPEICTBAX OIMMCAHUS MX
pe3ynbTatoB [1].

I'ymaHUTapHBIN KOMIIOHEHT €CTECTBEHHO-MAaTEMaTHYECKOTO 3HAHUS CO-
CTaBISIET LIEHHOCTHOE OTHOIIEHHE K MaTEMaTHYEeCKHM 3aKOHOMEPHOCTSIM,
3akoHaM, (opMmynam, UX HPABCTBEHHOH, KyIbTYpPHOU, PEITUTHO3HOM, dCTe-
THYECKOH OIeHKe. BakHO MOKa3aTh MPaKTHUECKYI0 3HAYMMOCTH y4eOHOM
nHpOpManuu, 0003HaYass 0OacTh €ro WCHOJBh30BaHUS B (pyHIaMEeHTab-
HBIX, TIPUKJIAHBIX U TEXHUYECKUX HayKax. 371eCh [eTIecO00pa3HbIM SBIISCT-
cs TOKa3 TOW WM MHOW 3aJjaud B TOCJIENIOBATENbHOCTH, 00Opa3oBaBIIei
cBO€OOpa3HBIil IUKI: 1) MpUBeneHHE CBEACHUI 0 mpobieMax, BO3SHHUKAIO-
IIMX B MPAKTHYCCKON NEATECIHHOCTH YCIOBEUCCTBA; 2) (hopMa3aIius dTOH
mpoOJeMbl Ha YPOBHE MaTeMaTHUCCKOW MIH (DU3MUICCKON 3a1au, YTO CIIO-
COOCTBYET pa3BUTHIO HAYKH HA MOHSATUHHO-KATErOPHAILHOM U allapaTHOM
ypoBHe (Hanpumep, auddepeHIraIbHOe U UHTErpalbHOE HCYUCICHUE);
3) BomUlomIeHHE pE3yNbTATOB pEIICHUS JTOW 3agadyd B HPAKTHKY;
4) BO3HHKHOBEHHE HOBOI MpakTH4ecKoil 3amaun. Hampumep, Takum obpa-
30M MOTPEOHOCTH HAYKHM M TEXHUKH B YIITyOJICHHOM HM3YYEHHH U KOJHYe-
CTBEHHOM aHAJIN3€ IPOLECCOB, SBICHUH B X B3aHMOCBSI3M CIIOCOOCTBOBA-
T TIOSIBJICHUIO TaKoro pasjieia BBICIICH MaTeMaTuku, kKak «Maremarude-
CKH aHAJIH3».

C moOMOIIBI0 aKTHBHOTO OOYYEHHS MOXHO pemaTh LENbIH psAx 3axad
TYMaHUTapU3aldd, YTO TPYIHO CAENAaTh NPH TPAIWIHOHHOM OOydYeHUH,
a UMEHHO: (OPMUPOBAHHUE COIMAJIHHBIX YMEHHH W HABBIKOB B3aMMOJIEH-
CTBUA U O6H_ICHI/I$[, WHAWBUIAYAJIBHOTO U COBMCCTHOI'O IIPUHATHUA pemeHHﬁ,
BOCIIUTAHHE OTBETCTBEHHOI'O OTHOIIEHMS K JIETy, OBJIAJACHHE METOIUKON
MOJEIMPOBAHUS U T. J.

[Tone3HpIM TpH NPOBENCHUM JIEKIUI SBISIETCS MPOLECC ONpeeNeHUs
W aHallM3a Pa3IMYHBIX TOAXOAOB K HCCIEIyeMOMY IPHUPOJHOMY SBICHUIO
WJIN TIPOLIECCY, HE CBOJISI U3YUCHHUE SBJICHUS OKPY)KAIOIIETO MUpPa C JINYHON
MO3UIMEH JIEKTOpa KaK eIMHCTBEHHO BepHOW. 113 ucTopuun Hayku Hanbosee
MHTEPECHBIM SIBIISIETCS] TIOKA3 CTYJEHTaM MPOTHBOpEeUHil B Hayke. J{is aTo-
ro B y4eOHBIH MaTepral HeOOXOIUMO BKIFOUATh (PparMeHTHl, ColepKaHue
KOTOPBIX MOOYKIaeT CTYACHTOB OCO3HABATH YUEOHYIO HH(POPMALIUIO C TOU-
KN 3pCHUS] HE3aBUCHMBIX HAYYHBIX IOJXOMOB (HANpHMEp, PacCMOTPEHHE
(bu3uIeCcKnX SIBICHUH CBETA KaK MMEIOIINX MAcCy COBOKYMHOCTH YaCTHI] —
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(hOTOHOB (KOPITYCKYJIIpHAST TEOPHS CBETA) WJIM JIEKTPOMATHUTHOU BOJHBI
(BomHOBas Teopus cBera). LlenecooOpa3HO BKIOYATH B YUeOHBINH MaTepHal
HE TOJIbKO (hOpMaIbHBIC YTBEPIKICHHUS, HO U ()ParMEHTHI C TIOUCKOM CMBIC-
na, wWHGOPMAIMIO, B KOTOPOW OTPaXKCHBI HCTOPUYECKHUE OTAIlbl TO-
T'0 WK MHOTO HAYYHOTO MOAX0/a U T. 1.

Ha mpakTuyeckux 3aHATHAX, KPOME TPAJUIMOHHBIX 3aJlaHUH, CTYJICH-
TaM MOXHO MPEIIOKHUTE:

1) 3amaun, TpeGyrOIIHe IS pelIeHs aHaln3a HEOIHO3HAYHBIX CHTYya-
1LHif, B KOTOPBIX HEJOCTATOYHO MPOIyMaHHbIC PEIICHUSI MOTYT TIPUBECTH K
HEraTUBHBIM I1OCIEACTBUSAM;

2) 3a/1aui, B OCHOBY KOTOPBIX IMOJIOXKEHO COZICP)KAHUE JTUTEPATYPHBIX
MPOU3BEICHUI, CKa30K, JICTCHI,

3) 3amaun, comepkaHre KOTOPBIX OCHOBBIBAETCS HA MCTOPUYECKHX CIO-
JKETax;

4) 3a1auu B pa3sHbIX (POPMYIUPOBKAX U KOHTEKCTAX;

5) u300perarenbCKue 3a1auH;

6) ucciie1oBaTeNbCKHE 3a1a4H;

7) KOHCTPYKTOPCKHE 3a/1a4H;

8) nporHo3HbIe 3a/1auy;

9) 3aaua ¢ 10CTPAaUBAEMbIM yCIOBHEM;

10) oueHOYHBIE 3a1aM;

11) 3aauu Ha CMEKAJIKY;

12) xauecTBeHHbBIE 3324,

13) koMmIUIeKCHBIE TIPOOJIEMHBIE 3a/1a4M, 3aa4d Ha JOKa3bIBaHHE, CO-
(u3MbI, TAPATOKCHI, AHTHHOMHH U IPYIHE.

CuuTtaeM HEOOXOJUMBIM B TPOIECCE MOJATOTOBKU OyIYIIUX CIEIHAIN-
CTOB YICIUTh BHUMAaHHWE BHEIPEHHIO BPHCTHYECKOTO METOA, KOTOPBIH
YYEHBIC CYUTAIOT 00OOIIEHHBIM B OTHOIICHUH WHIMBUAYAIbHBIX U KOMOH-
HUPOBAHHBIX METOMOB OOy4eHHsA. VICIOIB30BAHMIO YKA3aHHOTO METOIa
MPEIIIECTBYET KPOIOTINBAs MPEIOAaBaTe/IbCKas padoTa M0 PEIICHHUIO TH-
JAKTUYCCKUX IIeTICH M 3aJ]ay YCIICITHOTO OBJIAJCHUS CTYICHTaAMHU COJEpIiKa-
HUEM CCTCCTBCHHOHAYYHBIX IHCHUIUIMH. Hampumep, CTyIZeHTaM MOXKHO
MPE/UIOKUTh PabOTy C HCIOJIb30BAHUEM JIUTCPATYPHBIX HCTOYHHUKOB,
YIpaXKHEHUS] HA MOBTOPEHUEC W KOMUPOBAHHE, OTPAOOTKY CIOBOPEYEBBIX
YOPaXHEHUH MO 3aIOMUHAHHUIO TEPMHUHOJIOTHUHU MO Y4eOHOU IUCUHUILINHE,
3allOMHHAHUE CHMBOJIOB, (DOPMYII, BBIIIOJIHEHHE 3JIEMEHTapHBIX Ipeodpa-
30BaHuil B (hopMmyliax, BOCIPOU3BEACHHE (PPArMEeHTOB KOHCIIEKTa, MpUMe-
HEHHE TEOPETHYECCKUX BBIKIAMOK JJISl PEUICHHs MNPaKTHYSCKUX 3a/1ad.
Ha sBpuCTHYECKOM ypOBHE IESTENBHOCTH BO3MOXHO COCTABICHHE CPABHH-
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TEJIbHOH XapakTePUCTHKH (U3MUECKUX M MaTEMaTH4eCKUX BEIMYUH,
000011IeHNE OTIPEJIeNIEHHBIX BEINYHH I10 MIPEAJI0KEHHOMY TPU3HAKY WIIH 110
rpynmne u3y4aeMslx TeM. CTyIeHTbl MOTYT COCTaBUTh 3JI€MEHTApHbIE ajro-
PUTMBI peELIeHUs 3ajad, MPOBECTH Ja0OPaTOPHBIH SKCIEPUMEHT, MpPUAY-
MaTh 3ajady A HOATBEPIKIEHHsS TEOPETUUECKUX IOJ0XKEHUH, COCTaBUTh
a7eMeHTapHyto nporpammy aias [I1DBM, camocTosTenbHO ONpeAeauTs ani-
TOPUTM JEUCTBUH 10 PELLICHUIO 3aJa4H.

Ha maGopaTopHBIX 3aHATHSIX BO3MOXKHO BBIMIOJIHEHHE JIAOOPATOPHOTO
9KCIIEPUMEHTA TI0 CYLIECTBYIOIIEMY anroputMy. CTyAEHTBI MOTYT NpOiTH
9KCIEPUMEHTANBHBIA ITyTh YYSHOTO JUIS BBIBEACHUS TOW WM WHOU (popmy-
JBI, 3aKOHOMEPHOCTH U T. I. B Xome mccienoBaTenbCcKOM IesTEeNbHOCTH
CTYZICHTOB Ha J1a0OPaTOPHBIX 3aHATHSAX T'yMaHHTapHu3aus oOydeHust obdec-
MIEYMBACTCS, MPEXKAE BCEro, HIKOJOIMYECKONW HAIpPaBICHHOCTHIO BBIBOJIOB,
K KOTOPBIM OHH JOJIKHBI IIPUHTH B MPOILECCE BBIMOJIHEHHUS J1a00OpPaTOPHBIX
pabor.

Tarxoke BHUMaHKe B Ipoliecce 'yMaHUTapu3aliy 00ydeHus Heo0X0IuMo
YAETUTh OPTAaHU3AIMK CAMOCTOSTEIbHON paboThl. YUNTHIBas OCOOCHHOCTH
©CTECTBEHHOHAYYHbIX JAWCIUIUIMH JUIi  CaMOCTOSTENBHONH  HAaydHO-
HCCIe0BaTEIbCKOW pabOThl MOXKHO MCHOJIB30BAaTh TaKUE 3aJaHHS: BBITION-
HEHUE 3aJaHus 10 WHAMBHIYAIFHOMY IUIAaHYy B PEXHME COTPYAHHUYECTBA
C TIperoJjaBaTesIMM, JOKJIAIbl 110 Pe3ysibTaTaM HayYHOTO IOWCKA; OPTaHH-
3anus TUCKYCCHH TI0 33JlaHHOI TeMaThKe, IMOJITrOTOBKa MHKpopedepara
B BHJIE OnOrpauIeckoro odepka, HCTOPUYECKOTO aHaHM3a OTICIIBHBIX
«y3JI0B» HayYHOH NPOOIIEMBI, CBSI3aHHBIX C PEIICHHEM I'yMaHHTapHbIX IPO-
0J1eM YeIoBeUecTBa, PACKPBITHE pa3HOOOPA3HBIX aKTyaJbHBIX TeM (pedepar
MOJKET OBITH 3aciyIlaH Ha NMPOTSHKCHUH JIEKIMH), COCTABJICHUE PEleH3Ui
Ha JOKJIagsl CTYJCHTOB, NPEICTABICHHBIX B BHIE Oecen, TUCKYCCHH, aua-
JIOTOB; CAMOCTOSTENILHOE H3JI0KEHUE OTACIBHBIX Pa3AeioB; CAMOCTOATEIb-
HOE COCTaBJICHHE U PELICHHE 3a[a4 Hay4YHO-T'YMaHUTapHOW NpoOIeMaTnKy;
COCTaBJICHUE IUIaHA, aHHOTALMH ¥ KOHCIEKTa MH(POPMAIIMOHHOTO cOo001IIe-
HUSI, aHAJIN3 aJbTEPHATUBHBIX TOYEK 3PEHUS U BBIpA)KCHHE 00OCHOBAHHBIX
apryMeHTOB «3a» U «IPOTHB» KaXJIOr0 M3 HUX; YCTAaHOBIIEHHE accOoLHa-
TUBHBIX M HPAKTHYECKH IeJIecO00pa3HbIX CBs3ed Mexay HH(OpMalroH-
HBIMH COOOIECHHUSMH.
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CIIOCOBBbI ONITUMHU3AIIAU TEOPETUYECKOM
NOAI'OTOBKU BYAYIIUX CIIEHUAJINCTOB
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YO «benopycckasi rocyJapcTBEHHAs CENbCKOX03HCTBEHHAS aKaJeMUsI»,
r. l'opxwu, Pecybmmika benmapych

KiroueBblie ciioBa: ONITUMHU3aINs, MOATOTOBKA, NTHTEPAKTUBHBIE METO-
JbI, 3BHAHUC, MO3HaBaTEJIbHBIN HUHTEPEC.

AHHOTa].ll/IH. B pa60Te paccMaTpuBaAOTCA CIIOCOOBI OIITUMU3aIIUHU TCO-
pEeTHUECKON MOATOTOBKM CTYIEHTOB IIyT€M OpraHu3aluu y4eOHoil nes-
TENBHOCTH, MPHONMKCHHOW K TpodeccuoHanbHoi. OmnpeneneHa pojib WH-
TEPaKTHBHBIX METO/IOB 00yUYEeHHUSI B ONTHMH3ALNH MPOPECCHOHATBHON M-
TOTOBKH CTYACHTOB.

Keywords: optimization, preparation, interactive methods, knowledge,
cognitive interest.

Summary. The article discusses ways to optimize the theoretical train-
ing of students by organizing educational activities close to professional
ones. The role of interactive teaching methods in optimizing the profession-
al training of students is determined.

OpHa W3 KIIOYEBBIX 33/1a4 COBPEMEHHOT'O BBICHIEr0 00Opa3oBaHMA 3a-
KJIFOYaeTCsl B 00ECIIeYCHUN TIepexoa Mpu NpodhecCHOHATBHON OATOTOBKE
OyAyImMX CHEeIMaInCTOB OT HEOOXOAMMOCTH TONYYEHHUS 3HAHUN U yMEHHH
UX TPAKTHYECKOT'0 IPUMEHEHHS JI0 CIIOCOOHOCTH TBOPYECKHU MPeoOpa30BhI-
BaTh U TCHEPUPOBATH HOBBIC 3HAHUA TIPHU HeO6XO}II/IMOCTI/I TITOBBIIICHUA 3(1)-
(dexTuBHOCTH cBOEH aesTenbHOCTH. ClelyeT OTMETHTh, 4YTO B IpoOIEcce
podecCHOHANBHON TOATOTOBKH CTYAEHTa HEOOXOANMMO COTIACOBBIBATH
U CUCTEMAaTU3UPOBaTh B3aMMOCBSI3U MEXIy TEOPETUYECKON 4acTbl0 U IO-
TpeOHOCTIMH OyayIiel mpodecCHOHAIbHON JESTENBHOCTH, YTO MpEeroia-
raeT CHCTEMHOE HCIIOJIb30BaHHE METO/M0B, (OpM M CpeACTB O0ydeHHS.
B pesynbraTe 3TOro 0CHOBHO# 1pods1eMol podecCHOHaNbHON NOATOTOBKU
CTYJECHTOB CTAHOBUTCA HE YCBOEHHE OTPOMHOrO M MOCTOSHHO PAaCTYIIEro
o0bema 3HaHMH WM XOTsI ObI OPHEHTAILMHM B OTPOMHOM IIOTOKE pacTymien
nHpOpMaNnH, a MpodiIeMa MPsIMO TPOTHUBOIIOIOKHAS — CLIOCOOHOCTH TIPH-
MEHATh M IPeoOpa30BbIBAaTh 3HAHMA. Takke, HE MEHEEC 3HAUNTEIBHBIM HE-
JIOCTATKOM, CYIIECTBYIOIIMM B BBICIIEM OOpa30BaHMH, SIBISETCS HEMOCTa-
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TouHas AudQepeHnnanis 1 HHANBUAyIH3aIHs MPodHecCHOHATLHOW TOI-
TOTOBKH OYJYIIHX CIICI[HATUCTOB.

Ha nam B3, 3peKTHBHO PEIINTh 3TH 33a]]a4d BO3MOXKHO, COBMEIIast
aJIcKBaTHBIC COJIEPXKaHUIO (HOPMBI OpraHU3aIlMK 00pPa30BATEIBLHOW Jesi-
TENBHOCTH, HaNOOJee MPHUOIMKCHHBIC K COOTBETCTBYIOIICH MPAKTHUCCKOM
JIESTETBHOCTH OYAYIIHUX CICIIHAINCTOB.

B coBpemeHHOI MpakTHKE 00pa30BaTENLHOTO TPOIECCa CYIICCTBYIOT
TPH OCHOBHBIE (DOPMBI NESATEIHHOCTH, 3 UMEHHO: ydeOHas, KOTopasi BKIIO-
gaeT B ce0sl MpOBEJCHHE JICKIMHA, CEMHHAPOB W MPAKTHIECKUX 3aHATHI;
KBa3HUIpPO(eccHoHabHAsA, KOTOpas 3aKII0YaeTcs B HWCIOIB30BAaHUH Pa3-
JUYHBIX JEJOBBIX W POJIEBBIX WP, PEATU3AIMI0 HTPOBBIX MPOEKTOB, NMH-
TUPYIOMKX OyIymryro nmpodecCHOHANBHYIO NesITeIbHOCTh CTYICHTa; yuel-
HO-TIpod)eCCHOHATbHAS, TPEANOJIATAoNIasl POXOKACHUE CTYICHTOM IIPO-
M3BOJICTBEHHOW MPaKTUKU, MPOBEIEHUE HAYYHO-UCCIEN0BATENLCKON pabo-
TbI U T. A.

OtuM (opMaM 00y4YEeHHUS] COOTBETCTBYIOT pa3jIMiHble YUeOHBbIE MOJEIN
(cemuoTHYeckne, UMUTaUMOHHBIE M mp.). Ilpu 3ToM cooTBeTcTBYyIOIIME
KOHKPETHOMY COZIEp)KaHUI0 00pa3oBaHusi popMbl pabOThl MOTYT BBICTYIATh
B pPOJH TPOMEKYTOYHOTO 3BEHA NPOQPECCHOHANBHOW IMOJITOTOBKH.
[Ipu aTOM TeopeTHdeckre 3HAHUS SBISIOTCS CPEICTBOM PETYJISAIHH TUHA-
MHYECKHA MOJCIHPOBAHHOU MPO(PECCHOHAIFHONW NEATSIFHOCTH, YTO BBIpa-
JKaeTcs B e¢ MPEAMETHOM M COIMAabHOM acleKTaX. Tarke CIeayeT OTMe-
TUTh, UTO AKICHT B JCSITEIHHOCTH CTYACHTA CMEIIAeTcs OT y4eOHOW WH-
dopMau Ha CUTYallHI0 MPAKTHYECKOTO NEHCTBHA, Koraa ydeOHas WH-
(dopManys CTAHOBUTCS OPHEHTUPOBOYHONH OCHOBOUM M MpUOOpeTaeT CTaTyc
3HaHU, CBSI3aHHOTO B CO3HAHUM OyIyIIETO CIEHHAINCTA C €ro Mpodeccro-
HaJIbHOU JesATeNIbHOCTHIO. TakuM 00pazoM, 3aaeTcsl IBIKEHUE JeSTeIbHO-
CTH CTyJICHTa OT y4eOHOW K Mpo¢eCCHOHAIHHOMU, CBSI3aHHOE C TpaHcdop-
Manuel moTpeOHOCTeH, MOTHBOB, TIelieH, IEHCTBUI U MTOCTYIKOB, CPECTB,
npeaMeTa u pe3ynsTatos [1; 2].

Hcnonp3oBanue B mporecce MpOoPecCHOHANEHOW MOATOTOBKU CIICIHA-
JUCTOB HMHTCPAKTUBHBIX METOJNOB OOYYCHHUS OOCCIICYMBAET JIMIHOCTHO-
OPUCHTHPOBAHHYIO HAIPABICHHOCTh (POPMHUPOBAHUS MPO(HECCHOHATBHOU
KOMIIETCHTHOCTH, CIIOCOOCTBYET pPAa3BUTHUIO WHUIIMATHBBI, CIIOCOOHOCTU
K UMIIPOBHU3AI[MM U TBOPUYECKOMY CTHUJIIO NIESTEIBHOCTH, YTO, B CBOIO OYe-
penb, TTO3BOIISIET cOo37aTh Hamboliee OaronpusATHBIE YCIOBHS IS TOTyde-
HUS HAWBBICIINX PE3YJIbTATOB OOYUEHHUS MPHU MHHUMAIBFHO HEOOXOIMMBIX
3arparax BpeMEHH. B 3TOM W 3aKii04aeTcsi ONTUMAalIbHOE COYeTaHHe dTHUX
croco00B TEOPETHIECKOH MTOATOTOBKH CTYICHTOB.
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BaxHbIM yclIOBHEM IIPH BHIOOpPE ONTHMaJIbHOIO couyeTaHus (Gopm, me-
TOJIOB U CPEJICTB TEOPETUUECKOH IOATOTOBKH CTYJIECHTOB B Y4eOHOH, KBa-
3unpodeccnoHaNIbHON M y4eOHO-TTPOEeCCHOHATIBHON AESTEIbHOCTH SIBJIS-
eTcs ydeT BO BHHMAHHUE IIOJIOKEHHUS O TOM, YTO 3TOT BBIOOp 3aBUCHT
OT KOHKPETHBIX LeJIell 3aHATHS, YPOBHS pPa3BUTHS W 3HAHHWH CTYJCHTOB,
HaJIM4YMsl MaTepHaIbHO-TEXHUYECKOro 0o0ecredeHus: y4eOHOro mporecca,
TBOPYECKHX CIIOCOOHOCTEH M NeJarorndeckoi TEXHUKN CaMoro Mpero/iaBa-
Tend, a Takke conepxkanuia yueOHoil wHhopMmarmm (FO. babanckwuii,
B. 3arBs3uHckuii 1 apyrue). Cuanraem, 9ro Hanbosee d3PPEKTHUBHBIM SBIISI-
€TCS UCIIOJIb30BaHIE METONOB «OOpaTHOTO OOYUCHUS», MPEIIIoIaraoImero
HaJIM4re o0paTHOM CBSA3M, KOTAa Ipolecc NpophecCHOHAIBHON TOATOTOBKH
CTyIeHTa ¥ (OPMHUPOBAHUE y HEro NpodecCHOHATBHONH KOMIIETCHTHOCTH
CTPOMTCS Ha OCHOBE IPOTHO3UPYEMBIX €ro 3arpocoB, Kak Oymymiero cre-
LUAJINCTA.

Hcnonb3oBaHre MHTEPAKTHBHBIX METOJOB B IPOILIECCE TEOPETUUECKOU
MOJITOTOBKH CTYAEHTOB CIOCOOCTBYET 00MeHy MHpopMmainuei, MHCHUSIMH,
OIICHKaMHM, a TaKX€ JIMYHOCTHBIM OIILITOM YYaCTHUKOB. IIaHHI)Ie METOAbI
MOXHO OG'I)EZ[I/IHI/ITI: B JIB€ OCHOBHBIX I'DYHIIbI: AUCKYCCUOHHBLIC METOIBI,
a MIMEHHO: TPYIIOBasi JUCKYCCHUs, aHaJIM3 CUTYyaluil MpoQecCHOHaIbHOTO
BBIOOpA, METOJ «MO3rOBas aTaka» M T. I.); HTPOBBIC METOMBI, BKIIOYAIO-
IIUe: AUIAKTHYECKHE W TBOPYECKUE UIPHI, B TOM YHMCIIE JENOBBIC; U pOJIe-
BbIC WIPHI (NOBEICHYECKOE OOyYeHHE, WUIpoBas ICHXOTEPaIlHsi); COLHO-
KyJBTYPHBIE ITIOMBL.

Takum 00pa3oM, OXKUIaeMbIe PE3yIIbTAThl ONTHMHU3AIHU TEOPETUISCKOM
MOJATOTOBKU CTYACHTOB C HCIIOJIb30BAHUEM HWHTCPAKTHUBHBIX METOIOB 06y-
YCHUA MpeamnojararoT: BO3paCTaHUEC HAJIUYNUC Y HUX YPOBHSA IMO3HABATCIIb-
HOTO HWHTEepeca K OBJIQJICHHIO MPO(PECCHOHAIBHBIMU 3HAHUSIMHU; yMEHHE
MIPUMEHATL 3HAHUA U YMCHUA B HCCTAHAAPTHBIX KBaSI/IHpO(beCCI/IOHaHI)HBIX
CUTyanudax; CaMOCTOATCIIBHOCTh, AKTUBHOCTb MU MHHUIHUATUBHOCTH CTYACH-
TOB; pean3alfio0 NPOrpaMM COOCTBEHHBIX JCWCTBHH; BlIaIeHHE CIOcO0aMHu
y4eOHBIX ACHCTBHI, CaMOCTOSATENbHAs MOCTAHOBKA YYEeOHBIX 3a/a4, Biaje-
HHE PHEMaMU CaMOKOHTPOJIS M CAMOOLICHKH CBOCH AESATENFHOCTH, CIOCO-
6amu paboTh! Hall cO00IL; OBIIAIEHHUE TIPOLIETypaMu IIPOOJIEMHO-TIOUCKOBON
JIeSITEJIbHOCTH; HallMdhe YMEHHs NpHOOpeTaTh HOBBIC YMEHUS M HaBBIKH
pasHbIMHU crioco0amu.
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VJK 626.823.6

UCCJEJOBAHHME BOJIOMEPHOI'O YCTPOMCTBA
C IJIOCKUM 9YYBCTBUTEJIbBHBIM 3JIEMEHTOM
N ABTOMATHU3AIUA IOJAYA TTIOCTOSAHHOI'O PACXOJJA
BOJIbI B KAHAJI-OPOCHUTEJIb

K. M. Meauxos, kaHj. TEXH. HAyK, JTOLEHT
A. A. Kucenes, acnupant
OI'BOY BO «Bonrorpanckuii rocynapcTBEHHBIH arpapHBI YHUBEPCUTETY,
r. Bonrorpan, Poccuiickas ®@enepanus

KaioueBble cioBa: BoJOMepHBIE yCTpoiicTBa, KOI(DDUIMEHT THIAPOIH-
HaMHU4YE€CKOI'0 COIPOTUBJICHUA, pr6an1,u71 BOJIOBLIITYCK, aBTOMaTu3alus
oaa4yu BOJbI.

AnHoTanusi. B pabore mpemioxKeHO BOIOMEPHOE YCTPOUWCTBO IS yue-
Ta BOJBI B KaHAJI-OPOCHUTEIIAX, KOTOPOE€ HMEET IPOCTYI0 KOHCTPYKIIUIO,
JICTKO MOHTUPYETCA U JACMOHTHUPYETCA, U IIOKa3aJio BBICOKUH YPOBCHb
HaAC>KHOCTH. I[J'I?[ noJga4yu MOCTOAHHOI'O pacxoda BOAbI B KaHAJT — OPOCHU-
TeIb NPEJIOKEH aBTOPETYJATOP, KOTOPBIM MpeqoTBpallaeT MEPEernoiHe-
HHC KaHalJia, IepeiiiBa 4epe3 I[aM6BI " pa3MbIBa.

Keywords: water measuring devices, coefficient of hydrodynamic re-
sistance, tubular water outlet, automation of water supply.

Annotation. The paper proposes a water measuring device for water
metering in channel sprinklers, which has a simple design, is easy to assem-
ble and dismantle, and has shown a high level of reliability. To supply
a constant flow of water into the irrigation channel, an autoregulator is pro-
posed, which prevents overflow of the channel, overflow through dams and
erosion.

OCHOBHBIM HaIpaBJICHUEM YBEIHUYCHHS CTeIeHH 3()()EKTUBHOCTH pas-
JIUYHOTO POJIa CUCTEM OPOIICHUS CIYXKHUT 00eCIeUeHUE TOTHON aBTOMATH-
3allMM BOAOpPACIPEACTUTENILHOTO Ipolecca, a TakKe OpraHu3alus J0CTOo-
BEpHOTO0 U OINepaTHUBHOro ydera Boabl. CoBpeMeHHas TeXHHKa, KOTOpas
HCTIONIb3YETCS AJISl MPOBEICHUS Pa3IMUHOTO PoJa THAPOMETPUUYECKUX pa-
00T Ha cUcTeMaxX OPOIICHHUS, PAaBHO KakK M camMa OpraHM3alHs TaKux pador,
TpeOyeT CYMECTBEHHOT'O YCOBEPIIEHCTBOBAHHMS B TEXHHYECKOM IUIAHE,
a Tak)Ke BHEAPEHHS MPOCTHIX, HO B TO K€ BPEMs HE3aBUCHMEIX OT YHEPTUH
CPEICTB ydeTa BOJBL.
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Ha Tex cucremax opomeHHs, KOTOPbIE MPUMEHSIOTCS CETOHS, IPAKTH-
YEeCKH OTCYTCTBYIOT Kakue ObI TO HH OBIJIO COOPYXEHHMsS IS W3MEpPEHUs
Bozbl. Ha xaHanax ympasieHHe pa3IMYHOIO poja TEXHOJIOTHUECKUMHU Ipo-
LeccaMM B TIO/IABIISIIOIIEM OOJIBLIIMHCTBE CIIy4aeB OCYIIECTBISIETCS BPYd-
HyH0. DKCIUTyaTallUOHHUKAaMH y4YeT pacxoja BOJABI OCYIIECTBIISIETCS C HUC-
MOJIb30BAHUEM CIEIHATbHONM TUAPOMETPUYECKON BepTYIIKH, a TaKxke
¢ ucnonb30BaHueM peiiku. OfHAaKO 3TH MpueMbl 00najaT OOJBLION Io-
TPEIIHOCTBIO0 U3MepeHni. UTo ke KacaeTcsd TapupOBaHUsS PA3INYHOTO Poja
THIPOMETPUUYECKUX COOPYKEHHM, TO OHO HE II0Ka3aJ0 MOJOXKHUTENBHBIX
pe3ynbTaToOB. YCTaHOBICHHBIE B Obedax pEeiKM HE IMO3BOJAIOT CHENATh
TIOJTHOLIEHHBIH BBIBOZA O PacXoie BO BpeMs pabOTHI KaHajla B MOJAIIOPHOM
peXHMe, PaBHO Kak M BO BpeMs pabOThl KaHaja MPH OTKPHITOM 3aTBOPE.
Ha tak Ha3piBaeMBIX KaHalaX MIIAJIIETO IMOPAIKA IPOLECC ydeTa BOJBI
1o4TH, He ocyectisercs. COOTBETCTBEHHO, IIOTPEOUTENN OPOCUTENEHON
BOJBI IIATAT CBOU JECHEXKHBIE CPEICTBA HE 3a €€ CTPOrO OIPEIEIICHHBII
0o0beM, a 3a reKTapbl OPOIIAEMOH IUIOMIAAH, KOTOPBIE SIBIISTIOTCS YCIIOBHBI-
Mu. B monasnsronieM O0JBIIMHCTBE CIy4acB y BOAOIOIb30BaTENICH OTCYT-
CTBYIOT JIaHHbIE O (paKTHUECKOM pacxojie BOJbl. [J1aBHasi OTIMYUTEIbHAS
0COOCHHOCTh THPABIMYECKUX KAaHAJIOB CHUCTEM OPOIIEHHS, 3aKIoyaeTcs
MPEUMYIIECTBEHHO B TOM, YTO KaKABIH M3 HHUX 00JagaeT HEAOCTATOYHBIM
yka0HOM. COOTBETCTBEHHO, CKOPOCTh IOTOKA BOABI B HUX MEHEE OIHOTO
MeTpa B CeKkyHIy. ['mapaBnuueckue KaHallbl OYEHb CHIIBHO ITOABEPIKEHBI
3aWJICHHIO, OYEHb YacTO padOTalOT B TAK HAa3bIBAEMOM IIOJIIOPHOM PEXHME,
OyIlydr MakCHMAJIbHO 3allOJIHCHHBIMH, TEM CaMbIM O0ecreurBas BO3MOX-
HOCTh KOMaHJIOBaHHS HaJ[ OpOIIaeMoil TeppuTopueil. PesepBHbI 00beM
BOJIBl HaKalUIMBaeTcsi B Obedax TI'HIPaBIMYECKHX KaHAJIOB. DTOT 00beM
BOJIBI BIIOCTICICTBHM MOXET OBITh HCIIOIB30BaH C LENb BHEIPEHUS Pa3Ind-
HOTO POJia TEXHUYECKUX CPEJICTB C THAPABINYECKAM mpHBOIOM [1-5].

Hamu mpemmararorcs BOIOMEpHBIE YCTPOWCTBA, KOTOPHIE MMEIOT UyB-
CTBUTEJBHBIH 3JIEMEHT B BUE JOMACTH, TUCKA UITH PEIICTKH.

Jlyist TOro 4TOOBI OPraHN30BaTh YUST BOJBI HA THAPABIMYECKUX KaHAJIaX
ImpeularaeM CHenuaabHOe BOJOU3MEPSIOIIEE YCTPOUCTBO, B KOTOPOE BXO-
JIT 4yBCTBUTEINIbHBIN 3JIEMEHT, U pblyar. Peruar 3akperieH Ha ocH, KOTopas
pacrioiaraeTcs Ha ypoBHE BEpXHEH 4acTu Ciry>keOHOro MocTka. JlyiiMHa phl-
yara A0 Bpallarolleil OCH yCTaHaBIMBAETCS Ha OCHOBE BEJIMYUHBI JOMYCTH-
MOTO YCWJIHS JUIsl U3MEPHUTEIBHOTO Npubopa (AMHaMoOMeTpa), a Takxke Hc-
X0l M3 0cOOEHHOCTEeH KOHCTPYKIMH AMHamMoMmeTpa. Ecim 3HaTe k0addu-
LHUEHT THAPOINHAMHYECKOTO CONPOTUBIICHHUS, a TAK)KE 3HAUEHUE CHUIIBI CO-
MPOTHUBIIEHHSA, TO MOXHO PACCYUTATh CKOPOCTh ABMIKEHHS BOJIBI IO KaHA-
J1aM, & COOTBETCTBEHHO, M PACXO[] BOJBI.
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Puc. 1. CxeMbl IepeHOCHBIX BOZIOMEPHBIX YCTPOICTB: ¢ — BOAOMEPHOE YCTPOICTBO € JIoma-
CTBIO MJIH PEIIETKON; 6 — BOZOMEPHOE YCTPOHCTBO C IUCKOM, MIIH PEIICTKON

3Has K03(1)(1)I/IIII/ICHT TUAPOAMHAMHNYCCKOTIO CONIPOTUBJICHUA W 3HAYCHUC

CUJIbI COMPOTUBJICHUA, MOXKHO OIPCACIUTL CKOPOCTb ABUKCHHUA BOIbL
B KaHAJIC 1 pacxom:

s (1)

Q=w, VK, @)

TJIC O, — IUIOIIA/b MOTIEPEYHOT0 CCUCHHUS KaHAIa;
K — k03 dunueHT, yIuTHIBAIOMNNA HEPABHOMEPHOCTh PACIpPECICHHUS
CKOpOCTEH 10 MOIEePEYHOMY CEUCHUIO KaHaa,

P — BenmMuMHA CUIIBI CONIPOTHUBIICHHUS;

p — IIIOTHOCTH JKU/IKOCTH;

& — CKOPOCTh JIBIXKCHUSI JKUIKOCTH;

F — nnotaap sneMeHTa, MorpyKEeHHOTO B KHUKOCTD;

Cp — k03D PUIHEHT THAPOTUHAMUIECKOTO COTPOTUBIICHUS.

Hmns Toro 9ToOB M3ydnTh KO3DOUIIMEHT THAPOANHAMHYECKOTO COIIPO-
TUBJICHUS B 3aBHCUMOCTH OT YPOBHS TYpOyJCHTHOCTH MOTOKA BOJBI HAMH
ObLTH MPOBEJCHBI Ta0OpaTOPHBIC HCCIeNOBaHUs. B X0/e NpOoBeACHHUS ITHX
UCCIICIOBAHUS HAMU 3aMEpSsUTUCh YPOBEHb THIPABIMYCCKOTO JABJICHUS

Ha YyBCTBHTEJIBHBIN 3JTEMEHT, & TAKKe CKOPOCTh JABHKCHHS BOJBI [0 KaHa-
Ty.
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Pacxon ompenensiu 1o cpeaHeMy 3HAYSHHIO C TOMOIIBIO ABYX Tparie-
LEUIATBHBIX BOJOCIHMBOB 10 (opmye (3):
3
Q:m.b./Zg.HZ‘ (3)

riae M — ko3 GUIMEHT pacxoaa BogocauBa (s yriaa 45°, m = 0,42);
b — mmpuna BomocnmBa MO HEKHEH TpaHu (Wit 1-ro BomociHBa
b = 0,5 m; ms BTOpOro — 0,51 M);
H — Hanop Ha BoJOCIUBE, M).
JIyist moauM MOCTOSTHHOTO PacXoja BOJBI B KAHANI — OPOCHUTENh TPEJI0-
JKEH aBTOPETYJISITOP, KOTOPBIM MPEIOTBPAIIaeT MEPENoHEHNE KaHaa, Ie-
peirBa uepe3 1aMObl H Pa3MbIBa.

n 4
\ .'} 0 9 ]

J i1

)1 9 e

Puc. 1. KoHCTpyKTHBHOE pelIeHre BOIOMEPHOIO yCTPOHCTBA

.
T

[peanokeHHbIH aBTOPEryJISITOP YCTAHABIMBACTCS TIPH OTCYTCTBHU BO-
bl B KaHAJIE OPOCHTEIIE, T/I¢ MOIIAaBOK 4 HAXOAWUTCS B KpaHEM HIDKHEM
MTOJIOKCHHUH W IIIMTOBOM 3aTBOP 2 OTKPHIT. Korma HauMHACSTCS MOJIMB, BOIA
M3 KOMaHHOTO KaHalla 1o BOJIOBBIMYCKHOM TpyOe 1 mocTymnaer Ha pucoBbie
yeku. [Ipu TOCTHKEHUH ONPE/ICICHHOTO YPOBHS BOJIBI MOIUIABOK 4 HauWHa-
€T BCIUIBIBATh, MEepeaBas yCWIne Ha paboumii MTOK 7, KOTOPHIA HAYUHACT
BEPTUKAJIBHOE JIBUKCHUE BBEPX IO HampasistromuM Tpyokam 9 u 10, ycu-
nue oT pabodero mToka / yepe3 rMOKuil Tpoc 5 mepenaercsi Ha 3allOPHBIH
IIMT 2, ¥ OH HAYMHACT 3aKpPhIBAThCA. [10 MOCTMIKEHUU TOILUIABKOM 4 BepX-
HETO TOJIOKEHHUS 3aMOPHBIN IMUT 2 HAXOJUTCS B 3aKPBITOM IOJIOKCHHU.
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ITpu ymeHbmIeHHUN TpeOyeMOTo ypOBHSI IOIUIABOK 4 OIyCKAaeTcsi M 3amop-
HBII IIUT 2 OTKPBIBAETCSI.

OCo0eHHOCTH KOHCTPYKIMH U BBIOJIHsIEMbIe (DYHKIIUH aBTOPETyJIsiTOpa
BOILIUIM B COCTaB T'MAPABIMYECKUX MCCIIEIOBaHUH, KOTOpbIE OBLIM Harpas-
JICHBl Ha OIpeJielieHne padOTOCIIOCOOHOCTH aBTOPETYNIATOPA, HA €ro CIio-
COOHOCTB MPOITYCKAaTh 3aJaHHBI Pacxoj] BOJBI, a TaKXKe IUHAMHYECKHE
CBOICTBa aBTOMaTH3MPOBAaHHOTO BOJOBBINYCKA JUIs Pa3pabOTKH METOANKU
WHKCHEPHOTO pacyera.

Marepuan anst MOAENBHOH TPyOBI M €€ [UIMHA MOJOOpaHbl COTIIACHO
MIPaBUITy MOZICIMPOBAHUS U CIIEKTpa pabOTHl BOAOBBIITYCKA.

JIIi M3TOTOBIICHNS MOJEIH IPEAIaraeéMoro aBTOPETyNISATOpa MOAAYH
BOJIBI HA OPOCHTENIFHBIE PHUCOBBIE CHCTEMbI B T'MAPOTEXHHUIECKOH Jabopa-
Topuu Bosrorpanckoro I'AY npoBoauimce 1abopatopHble UCCIIEI0BAHMUS.

Ha ocHOBaHMUM 3aKOHA T€OMETPUYECKOr0 MOA0OWS MpU Macuradbe Mo-
JIeTMpOBaHMs paBHbIN 1:3 nuaMeTp TpyObl MOJENH BOAOBBIIYCKA COCTABHUII
137 mm Pacxon monemu Q, = 12,83 1/c mpu HOMHHAJILHOM Pacxojie HaTyp-
Horo oOwekra 200 n/c, uncna ®Opyna A CXOJICTBEHHBIX TOUEK 00OMX IO-
TOKOB paBHsI 0,56.

Tak xak uucio Peiinonbaca R, = 119190, a rpanndroe yuciio Pelinois-
aca Rer, = 29750, TO yc10BUs aBTOMOEIEHOCTH BBITIOJHSAIOTCSL.

HccnenoBanus B TPEXKPATHOM MOBTOPHOCTH M TPEMsI PA3HBIMHU CIIOCO-
06aMH OJHOBPEMEHHO: IIIHUIEHMACIITa0aMH, MbE30METPaMH U M0 peiKam
o0ecredii TOUHOCTh U3MEPEHHsI yPOBHEH BOIBI.

C momompio 6ataper MHKPOIIBE30METPOB, C LEHOW JENCHUS IIKAIBI
0,0005 M. u3MepsUTHCh Mhe30METPUUYECKHE HAlOPhl HA MOJETIH.

BuiBoasl. [IpemmaracmMoe HamMu B JTaHHOH paboOTe BOJOU3MEPSIOIICE
YCTPOWCTBO Il BOJOYyYeTa B KaHaJaX Pa3IMYHOTO pPoJia OPOCHTENBHBIX
CHCTEM HMMEET OYEHb IPOCTYI0 KOHCTPYKLUIO, KOTOpas O4eHb JIETKO MOH-
TUPYETCS U OYEHb JIETKO JAEMOHTHUPYETCS, U II0KA3aJ0 BBICOKUN YpPOBEHb
HaJIe)KHOCTH.

[TpennoxeHHBIH aBTOPETYIATOP MOJAYM BOABI HA OPOCHTEIIBHBIE CH-
CTEMBI HAaWAET NPHMEHEHHE B (EPMEPCKHUX XO3SAHCTBaX, HYKAAIOIINXCS
B JIOCTOBEPHBIX JAHHBIX y4eTa, 3alOJHEHHS M IOJIEPXKaHUs, 3aJaHHBIX
ypOBHEi Boabl 6€3 crnennanbHoi BRICOKOKBATH()UIIMPOBAHHON MTOTOTOBKH
00CITyXHMBAIOIIETO MEPCOHaa U 3HAYUTEIBHBIX 3aTPAT BPEMEHH.
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BAIIEHHBIA BOJOCEPOC C MOIJIABKOBBIM 3ATBOPOM
JJISA BOOJOOXPAHHBIX OBBEKTOB

JI. 1. MeJIbHUKOBA, CT. TIPEINO/IaBaTEIb
YO «benopycckas rocyTapCTBEHHAS CETLCKOXO03SIICTBEHHAS aKaJeMUST»,
r. l'opxwu, Pecmybmmka benmapych

KiroueBbie cjioBa: BomocOpoc, OamrHs, BOZOOTBOIAMIAS TPyOa, 3aTBOP-
aBTOMaArT, MOTIJIaBKOBBIA 3aTBOP, BOJOCITYCK.

AnHotanmsi. KOHCTpYKTHBHBIE pelleHHs OalleHHOro BojocOpoca aB-
TOMATHYECKOI'O [[eﬁCTBHH JJIA BOAOOXPAaHHBIX 00BEKTOB.

Key words: spillway, tower, drainage pipe, automatic shutter, float
valve, spillway.

Summary: Constructive solutions for automatic tower spillway for wa-
ter protection facilities.

Beenenne. CoBepiieHCTBOBaHHE BOIOCOPOCHBIX COOPYKEHHHA HPUPO-
JIOOXPAHHBIX 00BEKTOB C MENBI0 YIYUIICHUS UX IKOHOMHYICCKHUX U IKCILTY-
aTAIlMOHHBIX TIOKa3aTenel TpeOyeT cO3JaHrsI HOBBIX U COBEPIICHCTBOBAHHE
CYIIECTBYIOIINX  KOHCTPYKIUH. OTH pabOTBl MOXHO  BBINIOJIHHTH
Ha OCHOBaHUU Hay4YHOTO MOMCKA HOBBIX UJEH U PEIICHUI.

[Ipobneme pacuera M SKCIUTyaTallMd HHU3KOHAIOPHBIX TPyO4aThIX CO-
OpYKEHHH IOCBAIIEHO OOJBIIOE KOJHYECTBO HCCIEIOBAHUNA COBETCKHX
YYEHBIX, KOTOPHIM OECCIOPHO MPHUHAJJIC)KUT MPUOPUTET B PEIICHUU psiaa
BaOXHEHIIMX BOMPOCOB. boJbIION BKIaa B M3y4eHHE OCOOCHHOCTEW THI-
paBianueckoil paboThl TpyOUaTBIX COOpYyKeHWH BHecnu: AntyHuH B. U,
Antunos A. U., bapan JI. A., batypuna A. JI., boromonos A. 1., bonbmia-
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kxoB B. A., Kosanenko I1. 1., Mapromaua M. III. Mucenes B. C., Opios b.
B., lony6ospunos 0. I'., [Toxunbsko A. ®., Pozanos H. II., Cnucckwuii C.
M., JlapskoB B. M., Tyrait A. M., ®ununnos H. O., Xpankosckuii B. A.,
Yyraes P. P., lllyteko B. K., llltena b. I'. u MHOTHE npyrue; u3 3apyoOex-
HbIX yueHsix: Blaisdell F. W., Donnely C. A., Rise C. E., French u ap. [1].

PesynbpraTom paboOTHI, MPOBEJCHHON STUMHU YYEHBIMH, SIBUJIMCH MHOTO-
YHCICHHBIE PEKOMEHAALUU, B TOM YHCJE 110 BOIPOCaM OIpPEECNICHHUs BO3-
MOJKHBIX THIPABINIECKAX PEKUMOB PAOOTHI (M MX TPaHUI]) BOJOIPOITYCK-
HBIX dYacTeil TpyO4aThIX COOPYXEHHH W HMX MPONMYCKHOW CIIOCOOHOCTH,
YCIIOBHI KCIUTyaTaI[lH COTPSITaeMBIX ObeOB 1 T.11.

ABTOMaTH3a1ys COPOCHBIX COOPYKEHUH OCYIIECTBIAETCS TOCPEICTBOM
3aTBOPOB-aBTOMAaTOB YpOBHS BepxHero Obeda. Hambonee nmocrymHa B
HacTosIee BpeMsl aBTOMaTH3alus 3aTBOPOB, OCHOBaHHAs Ha HCIOJIB30Ba-
HUM THUJPABIMYECKOW OSHEpPruu TMOTOoKa. [IepCreKTHBHO M TEXHHUKO-
SKOHOMHYECKH OIPaBIAaHO OCHAIIEHUE BOJOCOPOCHBIX COOPY>KEHHH 3aTBO-
pamMH-aBTOMaTaMH{ THAPABINYECKOTO AEHCTBHS.

Bonpocam Teopun u npakTUKH 3aTBOPOB-AaBTOMATOB IOCBSINEHBI pado-
Thl MHOTHX Yy4eHbIX: boukapeBa SI. B., OBuaposa E. E., I'ankuna M. 3.,
Makogckoro 9. 9., llaposa B. B., I[Ipumax E. I1., Poxman A. U., Camagosa
P. S. u mHOrMX ApyTUX [2].

OnHako, HECMOTPsT HA MHOTOYHMCIICHHOCTb IPOBEACHHBIX HCCIICI0BA-
HUMH, pAJ BaKHEHIINX BOIPOCOB, CBSI3aHHBIX C aBTOMAaTH3alMeil HU3KOHA-
MIOPHBIX BOJOCOPOCHBIX COOPYXKEHHI, a Tarke MOBBIICHHEM HX 3] dek-
THUBHOCTH BO3HHMKAET JIO CHX TOP.

ems paboter. [IpoanamumsupoBaTh JTUTEpaTypHBIE UCTOYHHUKH IO IBYM
HaTpaBJICHUIM:

1. BoocOpocHbIe cOOpYKEeHHUSI HU3KOHATIOPHBIX THAPOY3JIOB.

2. ABTOpEryJIsITOpbI YPOBHS (pacxosa) BOJIbI I TPyOUaThIX COOpYyKe-
HUH.

Mertoauka uccnenoBanuid. [IpeagmeTrom HamMx UCCIeIOBAHUM SBIsSETCA
BOJIOCOPOCHOE COOpYXKEHHE aBTOMAaTHYECKOTO JIEHCTBHS C aBTOPETYISATO-
pPOM ypOBHS BOJIBI BepxHero Obeda mormaaBkoBoro tuma (puc. 1). Beidop
BOJIOCOPOCHOTO COOPY)KEHHS OCYLIECTBIISUICS HA OCHOBE O0OOLIEHUS, CH-
CTeMAaTHU3al11 U aHAJIN3a CYHIECTBYIOIUX KOHCTPYKLIUI.

OKCHepUMEHTAIBHbIE HCCIIEIOBaHUS BKIIOYAIH (HU3MYECKOE MOJIEIIH-
pOBaHKE BOZOCOPOCHOTO COOPYKEHHS C MOIIaBKOBBIM 3aTBOPOM C HCTIOIb-
30BaHHEM 3aKOHA TPaBUTAMOHHOTO mmomodms (kputepus Dpyma). Kowm-
IUICKCHBIE TUAPABIMYECKUE HCCIEIOBAaHHUA IPOBOIMINCE B J1aOOPAaTOpHU
I'TC BI'CXA.
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Puc. 1. KoHCTpyKTHBHOE penieHre 6ameHHoro Bogocopoca

KoHnctpykTuBHbIe perienus. B coctaB 6ameHHoro Bogocopoca (puc. 1)
BXOJT: 1 — GamHs (1maxra); 2 — BOAOOTBOAAIIAS TPyOa; 3 — COCIUHUTEb-
HOE KOJIEHO; 4 — TOHHBIH BOOCITYCK; 5 — YCTPOHCTBO HIXKHEro Obeda; 6 —
3aTBOp — aBTOMAT IIOITAaBKOBOTO THIIA

3a KOHCTPYKTHBHYIO OCHOBY IIPH 3TOM IIPUHUMAETCS HanOoJiee Onm3Kast
[0 TapameTpaM KOHCTPYKLMs OalleHHOTro BonxocOpoca cucreMsl «benru-
MPOBOJIX03» ¢ HAOpoM oT 3 710 6 (7) M u pacxomaom go 10 M/c [3]. Uzme-
HEHHs 10 OTHOIIEHHWIO K TUMOBOMY (0a3sMCHOMY) BapuaHTy BogocOpoca B
COOTBETCTBHM C IIOCTaBJICHHBIMU 3aladaMM CJEIYIOLIHe: yMEHBIIAeTCs
BbICOTa OamIHM, 3a CYET NMPUMEHEHUs] aBTOPETYNISATOPa YPOBHS BOJBI BEPX-
Hero Obea MOMIaBKOBOTO THIIA; OalIHs ¢ BOJOBOJOM COOOLIAETCS MOCPEa-
CTBOM COCAMHMTENIHOTO KOJIeHA. A mjesl CO3JaHusl W NPHHIMITHAIbHAS
KOHCTPYKIUS TIOIIABKOBOTO THAPOaBTOMATHYECKOTO 3aTBOpa MPHHAMJIC-
*uT B. M. JlapbkoBy.
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Puc. 2. bamennsii Bogocopoc (benrumposoaxos)
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3akiaouenune. Vcxons w3 Lenw JaIbHEUIINE HCCIENOBAHUS TPEMy-
CMaTpHBalOT: pa3paboTKy, TEOpEeTHYeCKoe 0OOCHOBaHWE M BHEIPEHHE pa-
LMOHAJBHBIX KOHCTPYKTUBHBIX PELICHUH BOZOCOPOCHBIX COOpY)KEHHH aB-
TOMAaTHYECKOr0 JEWCTBHs, OOECHEUMBAIOIIMX ITOCTOSHHBIH ypOBEHHBIH
pexxum (HITY) B npupo100XpaHHBIX MpyAax.
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HMHTEHCH®UKALUA MPOUECCA JEIIOHUPOBAHHUS
OPTAHMYECKHNX COEJJUHEHNUU HA JTET'PAAUPOBAHHBIX
N MAJIOITPOAYKTHUBHBIX 3EMJISAX

C. A. MeHbIINKOBA, KaH]I. C.-X. HAYK, CT. HAy4. COTPYIHHUK,
3aB. JabopaTtopuei
OI'BHY «Bceepoccuiicknii Hay4yHO-UCCIE10BATENIbCKUM HHCTUTYT
rugporexHuku u Mmenuoparuu uMm. A. H. Koctsikosa»,
r. Mocksa, Poccuiickas ®@enepanus

KiroueBble ¢JI0Ba: KOMIUICKCHBIC MEIMopanuu, ICTIOHNPOBAHUEC Opra-
HHUYECKOTO YTrijiepoaa, riogopoaue, MpoayKTUBHOCTD, IIOYBBI, arpOMeEIno-
paHTBL.

AHHOTalIl/ISl: B crarbe PaCcCMOTPEHBI TCOPECTUYCCKUEC OCHOBBLI M IIpAK-
TUYCCKHUC l'[pI/IéMI)I 3aKpPCIVICHUA OPraHnYCCKOro BCUICCTBA B KOpHeO6I/ITae-
MOM CJIOC ITIOYBBI. HOCpeL[CTBOM KOMIUJICKCHBIX MEJIHNOPATUBHBIX MEPOIIPU-
SATUH CO3JAal0TCs YCJIOBUA IJId HAKOIUJICHHUSA OPraHUYCCKUX COGL[I/IHGHI/Iﬁ u
(bOpMPIpOBaHI/IH IUIOAOPOAHOTIO CJI0A € TOMOIIBIO Kamaoﬁ 13 NOCJICAYIOMNX
KyJNbTyp B ceBooOopoTe. JJaHHBIN MOoaX01 cHOcOOCTBYET MOBHIIICHHIO TIPO-
AYKTUBHOCTH CEIBCKOXO3IMCTBEHHBIX 3€MeENTb B TMIPUPOCTY MOTECHIUAJIBHOTO
TUIOA0PO AN Ha ACTPAAUPOBAHHBIX 1 MAJIOIIPOAYKTUBHBIX 3€EMIIAX.

Keywords: complex land reclamation, deposition of organic carbon,
fertility, productivity, soils, agromeliorants.
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Summary: The article discusses the theoretical foundations and practi-
cal methods of fixing organic matter in the root layer of the soil. Through
complex reclamation measures, conditions are created for the accumulation
of organic compounds and the formation of a fertile layer with the help of
each of the subsequent crops in the crop rotation. This approach contributes
to increasing the productivity of agricultural land and increasing potential
fertility on degraded and unproductive lands.

[Ipobnema nmerpanmamiy IMOYBEHHOTO CIIOSI KpalHE akTyalbHA s 00-
IIMPHBIX TEPPUTOPHUH, 3aHATHIX MO CEIBCKOXO3SHCTBEHHOE ITPOU3BOJICTBO.
Kpome BogHOI 1 BETpOBOM 3pO3MH, 3aCOJICHUS, 3aKUCIICHUS U TIEPEYBIIAXK-
HEHHS TI0YB B KaYECTBE OCHOBHBIX NMPUYUH CHIDKCHHS YPOBHS IUIOIOPOANS
BBIICNISIFOT (DU3UYECKYIO JICTPAJallUI0 MM arpOMCTOLICHHE, BBI3BAHHBIC
SKCIUTyaTallMOHHBIM ~ HapylleHueM 3emenb. [l ompeaeneHuss Mep
10 YIYYILIEHUIO COCTOSIHUS W NPOAYKTHBHOCTH CEJIbCKOXO3SIICTBEHHBIX
3eMellb KpOMe arpoXUMHMYECKUX IMOoKazaTelled, CleyeT YUUTBhIBaTb U Psif
JIOTIOJTHUTEIBHBIX (PaKTOPOB, OTPAKAFOIIUX KAYCCTBEHHBIC XaPAKTCPUCTUKU
IOYB M UX TOTCHIMAIBHOE IUIOJOPOIHUE, a TAKXKE OCOOCHHOCTH peibeda,
YKJIOHBI, BOJIOpA3eibl, 30HBI MOATOIUICHUS M MHBIE Tokaszarenu. K gmemy
OCHOBHBIX (DaKTOPOB, OTIPENEIAIONINX TUIOIOPOIUE, OTHOCITCS Ka4eCTBEH-
HBIE XapaKTePUCTUKNA MOYBEHHOTO CJIOS, TaKHE KaK COAEp)KaHHe W MOII-
HOCTB TYMYCa, B YaCTHOCTH.

AHanmu3 pe3ynbTaToOB MOHHTOPHHTA OPTaHMYEcKOro BemecTBa B Poc-
cutickoit denepanuu MOKa3bIBaeT, YTO W3 oOciemoBaHHBIX 11,4 MIH Ta
npeo0aafaloT  CNadOryMyCHPOBAaHHBIC TOYBBI, KOTOPBIC COCTABIISIOT
4,2 miH ra, win 36,9 % oOcnenoBanHoi mromanu. [1o4BbI, comepxaHue
rymyca B KOTOpbIX MeHee 2 %, cocraBisitoT 2,4 muH ra wim 21,2 %, cpen-
HET'yMyCHpOBaHHbIC MOYBBI — 3,5 muH ra wim 30,3 % oT 00cie0BaHHbBIX,
B TO BpeMs Kak J0Jsl CUJIbHOTYMYCHPOBAaHHBIX TOYB, COAEpX aHHE T'ymyca
B KOTOpbIX He MeHee 10 %, ue npebimaet 11,6 %, wiu 1,3 mutn ra [1].

MenuopaTuBHBIE U aTPOTEXHUYECKIE MEPOTIPUATHI KOPEHHBIM 00pazoM
MEHSIOT HaIpaBJICHHE ITOYBOOOPa30BaTENBHOTO Tporecca. Bmecte ¢ HUM
M3MEHSIOTCS IUKIIBI WIIM KPYTOBOPOT BEIIECTB, NWHAMHKA WX MHTPAIIHH,
B TOM YHCII€ W OpraHWYECKOTro yriepoma. Jns mpakTtuku 3()(EeKTHBHOTO
3eMJIeIeNusl CTOUT 3ajada IOCPENCTBOM KOMIDIEKCHBIX MEIHOPATHBHBIX
MEPOIPUATHI CO3AaTh YCIOBUS Ui HAKOIUIEHUSI OPTaHUYECKUX COEIUHE-
HUIl U (QOpMHUpPOBaHHS IUIOMOPOJHOIO CIOS, TO €CTh CIENaTh IPOIECC
HAKOIUICHUS U XpaHEHHsI OPIraHUYEeCKOro BEIIeCTBa yIpaBisieMbiM. Pekyme-
palys WK aKTHUBAlMs 00paTHOI'O MOJIYYCHHUS M JaNbHEHIIee NEeIOHUPOBa-
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HHE WIN yCHWJICHHE TIPOIECCa COXPAaHCHHMS OPTaHHYECKOTO BEMIECTBA BO3-
MOXHBI C TOMOLIBIO CO3/IaHHS YCJIOBHH Ul yBEIMYEHHUs Ouomaccel U
HAarpaBJIeHHOTO (POPMUPOBAHUS BBICOKOTYMYCHPOBAaHHOT'O CJIOSI KQXKJOH U3
KyJIBTYp CEBO0OOpOTAa.

OOmiast cxema OLEHKHM COCTOSIHUS JIETPaJMpPOBAHHBIX M MaJIONPOIYK-
TUBHBIX 3€MeJb IMperoiaracT pa3oMBKy 3TANOB OLEHKH Ha IPYIIIBI C I10-
creayroonei pa3paboTKoi KOMIUIEKCa MPUEMOB 110 OCBOSHHIO STHX 3€MeEJb,
B TOM YHCJI€ C MCIOJB30BaHUEM BCEX JTOCTYIHBIX PECYpPCOB IJISi MHTECHCH-
(UKAIMH BOCIIPOM3BOJICTBA M HAKOTUICHHSI OPraHUYECKOTO BemmecTra [2].

[IpueMBl OpHEHTHPOBAHHI Ha TOBBINICHHWE MOTECHIIMAIHHOTO IUIOAOPO-
IIUsl, TO €CTh YBEJIMYCHHE OOIIETO COmep KaHUs MUTATENbHBIX BEUIECTB, CO-
3IaHKe yCIOBHH 171 GOPMUPOBAHIS OTPEACAEHHON TOYBEHHOM CTPYKTYPHI
n 3¢ eKTUBHOrO 3araca Bilard. TeopeTniyeckue MoJI0KeHUs! JaHHOH pabo-
TbI 6331/lpleTC}1 Ha UMCIOIIEMCS ONBITC MOBLIILICHUA TJIOA0POAUA TOYB U
YPOXKAUHOCTH CEIbCKOXO03AHCTBEHHBIX KYJIbTYP IIPU:

- UCIIOJIb30BAaHUU KOMIIEKCHBIX YI00pEHHH;

- BBEJICHUU B CEBOOOOPOT OOOOBBIX KYJIBTYP C BBICOKOH (POTOCHHTETHU-
YEeCKOM aKTUBHOCTBIO;

- YIIIyOJIeHHH KOPHEOOUTAEMOTO CIIOS arPOTEXHUIECKAMH TIPHEMAaMHU;

- OINCpPaTHBHOM YIIPABIICHUH TEXHOJIOTHYECKHMH MPOIECCAMH, peal-
3YIOMIIMHU KOMIUIEKCHBIC MEITMOPAITHH.

PaspabaTriBaeMas TeXHOIOTHS Oa3HpyeTCsl Ha MPUMEHEHHH KOMILICKC-
HBIX yJOOpEHUI MPOJIOHTUPOBAHHOTO ACUCTBU. Takue yqoOpeHus 3a 0HO
BHECCHHE HE TOJIEKO OOCCIICYMBAIOT YBEIMYCHHE COACPIKaHUS OCHOBHBIX
QJICMCHTOB IIHMTaHHA, HO MW OKa3bIBAIOT IPIAMOC BOSﬂeﬁCTBHe Ha BOIHO-
¢busnuecKkre CBOMCTBA TIOYBHI, yiIydlnas ¢ CTpyKTypHOe cocTostHue [3, 4].

C 2003 r. Bo «BcepoccriickoM HayYHO-HUCCIIEIOBATEILCKOM WHCTHTYTE
TUAPOTCXHUKH U MEJIMOpAIIU UMCHU A. H. Koctakosay» MPOBOAATCH IOJIC-
BbI€ W JIADOPATOPHBIE HCCIIEAOBAHUS C KOMILICKCHBIM arpoMeIHOpaHTOM
JuTensHoro aecTtBus. Croco0 W3TOTOBICHMSI arpOMeENIMOpaHTa 3amaTeH-
TOBaH M Ha HEr0 MMeeTCs] THrueHndeckuii ceprudukar. IIpoBogumMble ombl-
TBI BO BCEX CIIy4asX IIOKa3blBAIM 3HAYMTENBHBIN NPHPOCT OHOMacchl
U YPO’KaHHOCTH IPH Pa3INYHBIX J103aX BHECEHUs arpOMEIMOpaHTa. B ombl-
Tax BBIPALIMBAINCH CIEIYIOUINE KyJIbTYyphl: KapTo(enb Ha CephIX JIECHBIX
U OKYJBTYPEHHBIX TOP(SHO-OOJOTHBIX HU3WHHBIX II0YBAX, JIONUH Y3KO-
JUCTHBIA ¥ MOPKOBB HAa CYINECYAHBIX ITOA30JMCTHIX ITOYBAX, MBIPEH CONOH-
YaKOBBIM Ha OypBIX MOJYMYCTBIHHBIX COJIOHYAKaxX, TOMAaThl M PYKKOJa B
TEIIMIaX Ha BepxoBoM Topde. Huxe npuBeneHa cBoaHas tadnuma (Tadbiu-
ma 1) mo ypoxaHOCTH Pa3lWYHBIX CEIHCKOXO3IWCTBEHHBIX KYJIbTYpP HpH
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BBIPALIUBAHUN MX C IPUMEHECHNEM MHOTO(YHKIIMOHAIFHOTO KOMIIIIEKCHOTO
arpoMenIMopaHTa AIUTEIBHOTO AeUCTBUSA. Bo Bcex ciaydasdx cxema pasme-
LIEHHs OIBITOB ObliIa peHoMU3upoBaHHas. OTBITHI 3aKJIa/IBIBAINCH U TIPO-
BOJIMJIMCH COTJIACHO OOLICTIPUHATOW METOAMKE. AHAIN3 WMEIOLIUXCS JaH-
HBIX TI0OKa3aJl, YTO MPUMEHEHHE MHOTO()YHKIMOHAILHOTO KOMILJIEKCHOTO
arpoMeIMOpaHTa JUIMTENIBHOTO JIeHCTBUSA MO3BOJSIET 3HAYUTEIBHO YBEIH-
YUTh YpPO’KaHHOCTh CENbCKOXO3AHCTBEHHBIX KYNIbTyp. Pe3ynbTaTsl sKcIe-
PUMEHTANBHBIX ~ JAHHBIX ITOATBEPKNAIOT BBICOKYIO 3G (EKTHBHOCTH
€ro IIPUMEHEHHMS Ha Pa3HbIX THIIAX ITOYB.

YpokaiiHOCTh CeJbCKOX0351HCTBEHHBIX KYJ/IbTYP IPH BbIPALIMBAHUHU C IPUMEHEHHEM
MHOTro()yHKIIHOHAJbHOI0 arpOMeIMOPAHTA

VpoxaiHOCTh, KI/M

To-
Preey Kontpoms Bapuanr ¢
mpo- | MecTo mpoBesers (cpenuee MaKCHUMaJlb- IIpupoct
BelC- ombITa Kynbrypa 3HAaYeHHe 33 | HBIM 3HAYCHH- | K KOHTpO-
A CEPHIO HIIH eM (cpemHee 3a o, %
Ae- L[MKJI OIIbI- CepHI0 M
Hisl TOB) IIMKJI OTIBITOB)
Meruepckuii Gpumu-
2003- | an BHUMIuM, Moprose
2004 | OIIX «TTonxoson copt Hantckas 1,92 2,95 53,65
Psi3anckas obiactp (xopuenoz1)
Kanmpmkwii Gumn- | ITsipeit cononya-
an BHUNI'uM KOBBIH (Ha3eMHast
2004 Pecniy6nuka Kan- | macca o cyxomy 0,087 0.14 60,92
MBIKHUS BEIICCTBY)
OAO «TennnuHsblii Tomartsl
2005 KOMOUMHAT» rudpuzn dapaon 10,66 19,02 78,42
Psi3anckas 0671 (mmote1)
Meruepckuii Gpumu- JIronuH y3ko-
an BHUUT'uM, JIMCTHBIN, COPT
2006 OIIX «IlomxoBo» Huxad-14 0,59 1,05 17,97
Psi3anckas 061 (Ha3eMHas Macca)
Kaprodens
2006- | OIIX «IloaBsizbe»
2008 | Pasanckas o0imacTh copr Cants 4.24 5387 26,65
(kyOHH)
roy Cc1o Mo Kaproders
«IxpoMckuii ar- P ?
2009 B copT ApTemMuc 4,43 6,01 35,67
MockoBckast 0011 (e1yGHm)
CXIIK Kom6uHnat Pykkona
2015- «TenmaHbIiD Y
2017 Bomrorpaacias copt ITokep 3,12 6,17 97,76
o6t (JIUCTBS1)
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[TpumeHeHne arpoMenropaHTa MO3BOJISIET PETYIMPOBATh MHUINEBON pe-
MM TIOUBBI W co3faeT Oenee OJNAaronpHsATHBIE YCIOBHS IMPOM3pACTaHMS
CeJIbCKOXO3SIICTBEHHBIX KYNIbTYP.

OheKTUBHOCTh KOMIUIEKCHBIX MEJIMOPATUBHBIX MEPONpPHTHII Bcerjaa
BBIIIE, YEM OJHOrO M3 BHJOB Menuopauuil. Hampumep, coBMecTHOE pery-
JUPOBAHUE BOJHOTO U TEMJIOBOTO PEKUMOB IMO3BONISET MOBBICUTH ypOKaii-
HOCTb CEJIbCKOXO35IIICTBEHHBIX KYIbTYp Ha 25...50 %, a KOMILIEKCHOE pery-
JMPOBaHKE BOJHOTO, TEIUIOBOTO M IHIIIEBOTO PEKMUMOB MOXKET 00ECIICUUTh
npubaBky ypoxas Ha 90...130 % u Gonee. Komruiekc MeTHOpaTHBHBIX BO3-
neiicTBuii obecrieurBaeT (OPMHUPOBAHUE YCIOBUM IS TIPHIAHHS II0YBE
Gosiee BEICOKOTO MOTEHIHAIBHOTO IIOAOPOINS, KOTOPOE B MOCIEAYIOIEM
MOXET HOAJEpP)KUBAThCS B arpoOuoreHoze. HeoOXonauMo y4HTHIBaTH TOT
(haKT, 9TO OTIENBHBIM BHI MEIHOpAalUil MOXKET OKa3blBaTh CBOE Pa3HOHA-
NpaBJIEHHOE BIMsIHUE, M3MeHss (akKTOphl >KU3HM pacteHuil. Hampumep,
BOJIHasA MCJIMOpalrd OKa3bIBACT BJIMAHWUE Ha COCTOAHHUE IMOYBLI, THAPOTEP-
MHUUYECKHH PEXUM TIOUBBI U TIPU3EMHOT0 CJI0s1 aTMOC(ephl, AMHAMUKY COJIe-
BOTO U ra30BOr0 peXUMOB [5].

B0O3MOXXHOCTh [O3MPOBAHHOTO BHECEHHS B KOPHEOOUTAEMYyIO 30HY
yIOOPUTENEHO-MENHOPUPYIOIIHX BEIIECTB OTKPBIBACT MEPCIEKTUBY YIIPaB-
JICHUS! TIPOIIECCAMU Pa3BUTHUSI KOPHEBOH CHCTEMBI, PACTCHUS MOTYT HaKaIl-
JMBaTh MHUKPO- M MakKpO3JIEMEHTHl B BHAE KOPHEBBIX OCTATKOB, 00pazys
pe3epBBl T MOCIEAYIOMUX KylnbTyp. Co3aHne U UCIIONb30BaHHE HCKYC-
CTBEHHBIX yJIOOpEHHH — MEPCHEKTUBHOE HAIIPABICHHUE CEJIbCKOXO35CTBEH-
HOTO INIPOM3BOACTBA, ITO3BOJISIONIEE YBEIUUUTH IPHUPOIHO-PECYPCHBIN I10-
TEHIMAaJ ¥ TOJIY4YUTh BEICOKOKauYECTBEHHYIO Mpoaykimioo. Cobmoaas mpuH-
TUII a,l:[al'[TI/IBHO-HaHI[IHa(bTHOI‘O 3EMIICACIIUA arpoMEIMOPAHTBI MOYXKHO HUC-
MOJIb30BaTh Ul HANpaBJIEHHOTO ()OPMUPOBAHUS KOPHEBOW CHUCTEMBI pac-
TEHUs BIIIyOb MOYBHI, CTUMYJIHPYS €€ pa3BUTHE U yiydmras asparuro. Of-
HaKO 3TO HalpaBJICHUEC Ha CeFOI[HﬂIHHHﬁ JCHb TMPOAO0JKACT OCTaBaTbCA
MaJIOU3y4Y€HHBIM U Tpe6yeT MPOBCACHUA PA3JIMYHBIX OKCIICPUMCHTAJIbHBIX
HCCIIEIOBAHUM.

Crenyer OTMETHTh OCHOBHBIE KOHKYPEHTHBIC NPEHMYIIECTBA H3ydae-
MOT0 ITOJIKJIacca yJ00pHUTeIbHO-MeNnopHpyomux BeniecTs. [Ipexne Bcero,
9TO MIMPOKHE BO3MOXXHOCTH IPUMEHEHHUS B Pa3IMUHBIX 00JIACTAX CEIbCKO-
XO34HCTBEHHOTO IPOU3BOACTBA, PEryJIHPOBAaHHE CBOICTB MNpPOAYKTa
IOJ] pelIaeMylo 3a7ady, yIpaBiIsieMblil U alanTUPyeMbId XMMHUYECKHH CO-
CTaB, HKOJIOTHYHOCTh, OHOPA3/IaraeéMocTh, CTEPHUIBHOCTh, HHEPTHOCTH,
HeWTpaiabHOCTh pH, HeorpaHWYEHHBI CPOK XpaHEHHs, YHHBEpPCAIbHOCTH
¢dopMOBKH U (pacoBKH, YyCKOpEHHE TEMIIOB POCTa IIOCEBOB, IApaHTHA IIO-
BBILIEHUS YPOKAUHOCTH.
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[Toxbop ymoOpUTETEHO-METHOPUPYIONINX BEIIECTB MOXKET OCYIIECTB-
JIATBCS JUISl arpOKIMMAaTHYECKUX YCJIOBUM MeCTHOCTU. VX cocTaB U CBOM-
CTBa JIOJDKHBI OBITh MAKCHMAJIBHO OJM3KHUMH K MOYBE IO CTPYKTYpPE M XH-
MHYECKOMY COCTaBy, HO 0oJiee YCTOMYMBBIMU K OHOJOTHYCCKON U XUMHUYEC-
CKOM JecTpyKmuu B HeOMarompusaTHBIX ycnoBusx. OoOecmednBas Ha
HaYaJbHOM JTare 0osee KoM(OPTHBIC YCIOBHS JIJIsl HAKOIUICHHUS U pacipe-
JICJICHUS] YHEPTeTUYCCKOro MOTeHIHMAna B (opMe OpraHMYeCKOW MAacCh
JUTA yIOBIICTBOPEHUS Pa3HBIX MOTPEOHOCTEH pacTeHH, arpoMeTHOPAaHTHI
3aIyCKaloT MPOIECC BOCCTAHOBJIEHHsS] MOYBEHHOTO IUIOJOPOJAUS 32 CYET
MOTCHIMATBHBIX BO3MOXHOCTEH CaMOro pacTeHus. [IpuMeHeHHe KpUTEpH-
aTpHBIX TIOKa3aTelied TpH Ha3HAYEHUW MEJIMOPATUBHBIX MEPOIPHUSITHI
W pacderax 03 arpoMelIMOpPaHTOB OyAyT CIIOCOOCTBOBATH YIIYUIICHUIO
9KOJIOTHYECKOW 00CTAaHOBKH, MOBBIIICHHUIO TLIOJOPOIHS, SKOHOMHH BOJIHBIX
1 MaTepHaIbHBIX PECyPCOB.
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VIIK 631.61/62

PAJIMATITMOHHO OITACHBIE 3EMJIN KAK OBBEKT
PEABMINTAIIMU U PEKYJIBTUBAIIUA

O. A. Mep3noBa, KaHA. C.-X. HAYK
YO «benopycckas rocyaapcTBEeHHas! CEILCKOXO035HICTBEHHAS aKaaeMHsD»,
r. l'opxwu, Pecmybmmika benmapych

KiroueBble cioBa: PaTOHYKIHUABI, 3€EMJIN OTHYXKIACHUSA, NHBCHTapHU3a-
OUA, 9KOJIOTO-O3KOHOMHWYECCKAA OLICHKA, pea6I/IHI/ITaI_[I/I5I.

AHHOTa].ll/lﬂ: B CTaTbe H3JIOKEHBI OCOOEHHOCTH pea6I/IJH/ITaLII/II/I CCJIb-
CKOXO3SIMCTBEHHBIX 3€MEJIb, 3arpA3HECHHBIX PAJUOHYKINIAMU B PE3YJIbTATE
apapun Ha UYepHoObuibckoit ADC. IlpuBeneHBI pe3ynbTaThl 3KOJIOTO-
SKOHOMHMYECKON OLIEHKH 3€Mellb OTUYXJAeHUs MOrmieBckol obmacTu
u I[OHFOCpOHHLIﬁ IIPOTHO3 BO3MOKHOCTHU HMX BOBJICYCHUSA B aKTUBHOC 3€EM-
JICTIOJIB30BAHUC.

Keywords: radionuclides, exclusion lands, inventory, environmental
and economic assessment, rehabilitation.

Summary: the article describes the features of the rehabilitation of agri-
cultural land contaminated with radionuclides as a result of the accident at
the Chernobyl nuclear power plant. The results of the environmental and
economic assessment of the exclusion lands of the Mogilev region and the
long-term forecast of the possibility of their involvement in active land use
are presented.

Bgenenue. UepHoOblIbCcKas aBapHs crajia TOUKOW oTcUeTa Jjis U3MeHe-
HUSI TPAJWIMOHHBIX MOJXOJIOB BEIEHUS CEIbCKOXO3IHCTBEHHOTO MPOU3-
BOJICTBAa Ha 3HAYMTEIbHOU Tepputopum Pecmybnuku bemapych. 3arpssue-
HUIO PaJHOAaKTUBHBIMH BBIOpOCAMH TOABEPIJIHCH ITOYBEHHO-3€MENbHBIC
pecypcbl, sSBIsoImunecs 6a3ucoM, CPEACTBOM H IIPEIMETOM TPY/a arpapues.

B menom miomans KOHTaMUHHPOBAHHOTO ITOYBEHHOTO ITOKPOBa pec-
myOnuku cocraBmia 23 %. Hanbosnee 3HaUMMBIMU paHOHYKIUIAMU OKa3a-
quch Hon-131, nesuit-137, crporuuii-90 u TpaHCypaHOBBIE HIEMEHTHI.

Mon-131 Kak KOPOTKOKHBYIIMH PaSHOHYKIH Yepe3 3 Mecsla IOJIHO-
CTBIO pacrmacs.

OO6bekTaMu 3arps3HeHus 1e3neM-137 (Kputepuil OTHECEHUs TEPPUTO-
PUH K 30HE paIroakTHBHOTO 3arps3HeHus Oonee 1 Ku/km? (8 cucreme CU —
37 kbr/M?) — nanee Kpumepuii) cramu 18,6 Toic. kM* (21 %) celbekoxo3stii-
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CTBEHHBIX 3eMenb, 20,1 Toic. kM® (22 %) mecHoro doma [1]. Upessbruaiino
BBICOKHE IUIOTHOCTH BBINAJCHUS 1ie3rueM-137 orMeuanuch B OnmkHEH 30He
OT aTOMHOW CTaHIMHU. 3a ee IpeaertaMu HauboJjiee 3arpsi3HEHHBIMH OKa3a-
JIMCh IOTO-BOCTOYHAs M CEBEPO-BOCTOYHAS 4YacTH [ OMENBCKOH M IOro-
BOCTOYHAasi yacTh MoruneBckoii obOnactell. CylleCTBEHHO HYKE YPOBHHU
panroakTHBHOTO 3arpsi3HEHUs] B Oro-3amajgHoi yactu ['omenbckoi oOma-
CTH, IEHTPAJIbHBIX YacTsax bpecrckol, ['poaneHckoit 1 MuHCKOM o0nacTei.

VpOBHH 3arpsi3HEHHs TeppuTOpHH cTpoHImeM-90 Gomee 0,15 Ku/km®
(5,5 kbr/M?) (Kpumepuii) nabmromamich Ha mwromamn 21,1 teic. km® B [o-
MenbCKo# 1 MoruneBckoii obmactsix, uimn 10% teppuropun [1].

TpaHcypaHOBbIE PaAMOHYKIIUABI BBITIAHN IIPEUMYILECTBEHHO B OIIKHEN
30oHe YADC. Uzotonamu mmytornsa-238, -239, -240 ¢ mnoTHOCTRIO Ooee
0,01 Ku/xm® (Kpumepuii) 3arpssueno oxoro 4,0 tsic. km? (2 %) [1].

3arpsi3HEHUE CEIbCKOXO3IHCTBEHHBIX 3€MeNb PaJAMOHYKIMIAMH OTHO-
CHUTCSl K OJJHOMY M3 HanboJjee 3HaYMMBIX BHJIOB JIerpajaliuyl Mo4B. ToJIbKO
OJTHOTO 3TOT0 OOCTOSITENBCTBA JOCTATOYHO JJISl TIPHHSTHS Mep 110 MX BOC-
cTaHoBiIeHUIO (B TepMuHojgorun MAT'ATD aHanoruyeH MOHSTUIO PEKYNb-
tuBanus [2]). OmHaKO peKyIbTHBAIMS 3arPSI3HEHHBIX 3eMelb HMeeT Golee
MacITabHyI0 3a7ady — OOECICUCHNEe paJualliOHHON 3aIlUThl HACEICHHUS.
Ho mockonbKy TOCTHKEHNE TOTHOTO BOCCTAHOBICHHUS B 0003pUMOM HEpH-
0J1¢ HEBO3MOXKHO, TO KOMIIIEKC JIFOOBIX MEp, CIIOCOOHBIX COKPATHTh CHH-
KEHHE PaINOAKTUBHOTO BO3/CHCTBUS Ha 4YENOBEKa, IPEINOYTHTEIIbHEE
Ha3bIBaTh pemenuaius [2, 3].

B menom crnekTp MepomnpHsTHI MO paJfallMOHHOMN 3aIlnTe HACEICHUS
JIOCTaTOYHO HIMPOK, 3aTparuBaeT passiuHble Cepbl MPOU3BOACTBA U HKH3-
HEJeSITeIbHOCTH, HO MMEHHO MPOM3BOACTBY NMPOJIYKTOB MUTAHHS C COAEP-
XKaHHEM PAAMOHYKIMIOB HMXKe JOmycTUMBIX ypoHeit (PJY-99, PIIVY)
W CO3/1aHHI0 O€30TaCHBIX YCIOBHUH TPyAa M MPOXKUBAHUS OTBOJHMIOCH BaXK-
Heiilee MecTo. DTO OOBSACHAETCS BECOMBIM BKJIAJOM MPOAYKTOB ITHTAHUS
B 103y BHyTpeHHero obmydenust (70-90 % [4]).

OOBexT nuccieoBanust. B 1ienom 3emun, 3arpsa3HeHHBIE PaJHOHYKINAA-
MH, MOXKHO Pa3JIeJMTh Ha JIBE IPYIIIHL

MIepBBIC — TO3BOJISIOT MPOU3BOJUTH MIPOIYKINIO B COOTBETCTBHHU C Tpe-
0GOBaHMAMHM peCITyOIMKaHCKUX HOPMATHBOB. DTO JOCTUTaeTCsl KOMIUIEKCOM
arpoTEeXHUYECKHUX, arpOMETMOPATHBHBIX, OPTaHN3aMOHHBIX U MTPOYUX Me-
ponpusATuil;

BTOPbIE — HE MO3BOJIAIOT MPOU3BOJUTH HOPMATHUBHO YHUCTYIO HPOIYK-
nuio 6e3 orpanuuenuii. CornacHo 3akony Pecny6nuku benapycs «O mpa-
BOBOM DPEXHME TEPPUTOPHI, MOIBEPIUIMXCS PAJUOAKTHBHOMY 3arpsi3He-
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HUIO B pesyiasTare KatacTpoder Ha UYepHoObuibckoii ADC Ne 365-3
ot 26 mast 2012 r. «3emiu, HaxoMsIIMeECsS Ha TEPPUTOPUU PATUOAKTHBHOTO
3arpsi3HEHUs, Ha KOTOPBIX HEBO3MOXKHO MJIM OTPaHMYEHO NMPOM3BOJICTBO
CeNIbCKOXO03SICTBEHHON TPOJYKIMH, COIEPKaHUE PAMOHYKIHIOB B KOTO-
PO HE NpEeBBIIACT PECIyOIMKAHCKHX JOMYCTHMBIX YPOBHEH, OTHOCATCS
K paJHaliOHHO OIACHBIM 3eMiIsiM» [5].

JlaHHBIE 3eMJIM, B 3aBUCHMOCTH OT YPOBHS 3arpsi3HEHUs! palOHYKIIH-
IaMH ¥ CTEICHH BO3JCHCTBUS pagMallid Ha YEIOBEKAa, HCKIIIOYAIOTCA
13 XO3IUCTBEHHOTO TOJI30BAHUS JIMOO HAa HHUX BBOIATCS OTPAHUYCHUS
IO TIEPEYHIO MTPOU3BOIUMON TPOTYKIIHH.

Kaxxmast U3 BBIIEIIEHHBIX KAaTETOPHH 3aCITy’)KUBAeT OTICIHFHOTO BHHMA-
Hus. OHAKO B TaHHOM CTaThe OCTAHOBUMCS Ha 3eMIIIX OTIYKICHUS.

Metoauka ucciienoBanus. 3yuenne ocoOeHHOCTEH 3eMeNb OTUYXKIe-
HUSI KaKk 000CcO0JIeHHO# KaTeropuu, 000CHOBaHNE BO3MOXKHOCTH H 1I€JIECO-
00pa3HOCTH MX peadmwiuTanuy 0a3upoBajiach Ha M3YYEHHH JTUHAMHKH MX
(opMupOBaHUsI, pe3yibTaTaX KOMIUICKCHOW MHBEHTapU3allMu, pa3padoTKe
METOJUKH IKOJIOT0-IKOHOMUYECKON OLieHKH. [Ipu 3TOM MOHOTrpaduveckuii,
Kaprorpaguyeckuii, MojaeBoi u JlabopaTopHbIE METOJbI UCCIENOBAHMS UC-
MTOJTb30BAITUCH B KOMILICKCE.

PesyabTarel. 3a nepuon 1986—1992 ronos u3 cenbCKOX039ACTBEHHOTO
obopora psimoM moctaHoBieHuid CoBera MUHHUCTPOB OBUIO BEIBEIICHO
265 TeIC. Ta, HamboJee 3arpsS3HEHHBIX 3€MeNb, Ha KOTOPBIX HEBO3MOXHO
MIPOU3BOJICTBO HOPMATHBHO YHUCTOH MPOMYKIHH JaXXe MPU YCIOBUH IPOBE-
JICHUS CIICIIHATBHBIX 3aIIATHBIX MEPOTIPUSITHH.

B nepByto ObUIM H3BSATHI 36MJIM C IUIOTHOCTSMH BBINAJICHHS DPaano-
HYKJIUZIOB OMACHBIMH HE TOJBKO AN BEICHHS CEJIbCKOXO3SHCTBEHHOTO
MIPOU3BOJICTBA, HO M JUIMTEIBHOTO MPEOBIBAaHUS JIOACH (137Cs 1480 xbx/m’
u Beime u (wim) St — 111 kbx/M® u Bemme, u (wm) 2% 2 2%y Gonee
0,1 KI/I/KMZ). U3 ux uncna 100 TeIC. ra OaMKHEN OT AaTOMHOM CTAHIIUU 30HBI
BOIILTH B cocTaB [losecckoro pagualinoOHHO-IKOJIOTHUECKOTO 3aMI0BETHHUKA.

Kpowme Toro, n3pIMainch y9acTKH C MEHBIIMMH IUIOTHOCTSIMU 3arpsi3He-
HUS, HA KOTOPHIX HE MPEACTABISIIOCH BO3MOXKHBIM IPONU3BECTH HOPMATHB-
HO YHCTYIO mpoaykiuio. Hanboxee 3arpsa3HeHHas 9acThb (0Koyo 67 THIC. Ta)
OpLTa oOJeceHa cpa3y Iocie M3BATHSA, 33 THIC. Ta [0 MEpPe €CTECTBEHHOTO
3apacTaHus JICCHBIMH KYJIbTypaMH OBUIH TIEpEBEICHHI B JICCHBIC 3EMIIH.
JIume 17,5 ThIC. Ta 3a MOCIeaBapUitHBIN MEPUO]] BO3BpAIIeHa B OTpaHHYEH-
Hoe ucnojb3oBanue [6]. Ocraimecs 50 Thic. ra BioTh 10 2015 1. unciu-
JUCh B 3€MEIbHOM peecTpe Kak OBIBIINE CEIbCKOXO3IHCTBEHHBIE 3€MIIH,
BBIBEICHHBIE N3 000pOTa B CBSI3U C PAJIMOAKTHBHBIM 3arpsi3HEHHUEM.
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ITo obnmacTsiM 3TH TEPPUTOPUH PACIPENCIIIIICE CIEAYIOUINM 00pa3oM:
Tomenbekasi 06acts — 39 Toic. Ta, Morunesckas obnacts — 11 Thic. ra [6].
VIMeHHO 3TH 4YacTb 3eMellb cTana 0ObEKTOM OTAEIbHBIX MHOTOJIETHUX pa-
JIMOJIOTHYECKHUX W KyJIbTYPTEXHUYECKUX M3BICKaHUH, OLIEHKH PaHoJIoTHye-
CKOW JOIYyCTUMOCTH W 3KOHOMHYECKOHW Liesiecoo0pa3sHOCTH BO3Bpara
C CEJIbCKOXO03HCTBEHHBI 000pOT. ABTOPOM JIMYHO MPOBEJCHBI JIETaIbHbIC
uccienoBanus 3emMenb Morunésckoii obnactu. [loatomy pe3ynbTatsl OymyT
MIPeCTaBICHE IMEHHO TI0 MOTHIEBCKOH 00JIaCcTH.

3a 35-meTHHH TOCNIEaBapUUHBIA TEPHOI TPOU3OIUIO CYIISCTBEHHOE
yIy4IIeHHe PaJuallMOHHON 00cTaHOBKH (puc. 1), 4TO B 3HAYMTENHLHOM CTe-
MIEHU SIBJISICTCS TIPEMOCHUIKOI BO3BpaTa 3€MeJb B CEIBCKOXO3SIMCTBEHHOE
MOJTb30BaHNE.

B o6opote; 1986 T.;
8113 B o6opote; 2002 1.; B o6opote; 2021 r.;
7531 B o6opote

90Sr
© 137Cs; 1986 1.; 1866 # 137Cs; 2002 r.; 1182

. . @ 137Cs; 2021 r.; 825
nsr, 198675 602 r 1;&; 200215 410 B 2 ot 278

Puc. 1. JluHamMuKa COKpAIeHM IUIOIA/ N CENbCKOXO3SHCTBEHHBIX 3eMellb,
3arpsA3HEHHbIX PaJHMOHYKIIMIAMU, ThIC. Ta (C y4ETOM UCTOUYHHKOB [7, 8]

Kpome Toro, B mepuoa 2000—2015 rr. ToBapOmpOU3BOIUTENN HEOTHO-
KpaTHO MHULMUPOBAIM BO3BpaT OTAEIbHBIX y4acTKoB. Iloaromy Ha rocy-
JIapCTBEHHOM YpPOBHE IOJHUMAJICS BOIPOC O PACCMOTPEHUS AAHHOM Kare-
TOPHH 3eMEeITb B KaUeCTBE MTOTEHIINAIHLHOTO 00bEKTa BO3BpaTa.

Lemecoobpa3HOCTh JTAaHHOTO PELICHHS 3aBHCENa HE TOJBKO OT BO3MOXK-
HOCTH OOecTeueHHs pagHalliOHHON 3aIIUTHl HACEJCHHS, HO IKOHOMHYE-
CKO#1 000CHOBAaHHOCTH. Bejlb 3a JJIMTENBHBIN MEPUOJT U3-32 €CTECTBCHHBIX
NPOLIECCOB  3a00JIauMBaHUs, 3aKOYKapUBAaHUs, 3apacTaHHs JPEBECHO-
KyCTapHHKOBOﬁ PACTUTCIIBHOCTBIO IIPOU30IIIa TEXHUYCCKasA ACTrpaaalus
yuacTkoB. COOTBETCTBEHHO PEKYJIbTHBAIIMS 3€MENb COMpsIKEHA CO 3HAYM-
TCJIbHBIMU 3aTpaTaMu.

Hrorom KOMIUIEKCHON HWHBEHTAapU3alluKd 3eMeJib cTajia 0a3a JaHHBIX,
MTO3BOJIMBINAS TIOCPEACTBOM DPa3paOOTaHHOW MJISI ATOW IIENH METOIHKH,
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MIPOBECTH JKOJOTO-3KOHOMHUYECKYI0 OIEHKY OOCIICIOBAaHHBIX 3EMeEIb
U CIIENIaTh CICAYIOIINE BHIBOIBL:

— OrpaHMYCHUSIMH PAJIHAIMOHHOW OE30MAaCHOCTH BO3BpaTa 3eMellb
C YYETOM JOMYCTUMBIX YPOBHEH 3arps3HEHUs [EJICBOM MPOAYKIUH CITYKaT
yIeNbHAs aKTHBHOCTh: TIPU IMAaXOTHOM HKCIOJb30BAHUU MUHEPATBHBIX
nous — *'Cs no 259 kBr/m? u %Sr o 4,1 KBK/MZ, TOP(QSAHBIX TOYB — O
222 kbx/M® u 30,8 kBK/M® COOTBETCTBEHHO; IIPH JTYTOBOM HCIIONE30BAHHH
MHHEpaIbHBIX oYB — 'Cs 185 kBr/M%, PSr — 7.4 xBr/M°, TopdsiHbIX
mous — 110 37 kBK/M? 1 40,7 Kun/kM? COOTBETCTBEHHO.

— SKOHOMHYECKH JOMYCTUMBIMH KYJIBTyPTEeXHUUECKUMH U IIPOU3BOJI-
CTBEHHBIMH XapaKTePHUCTUKAMU YYaCTKOB CIY)KaT: JJISI MPOWU3BOJCTBA TO-
BapHOI NMPOAYKIHNU — IMOKPBITHE APEBECHO-KYCTAPHUKOBOH pPAaCTHTENHHO-
CTBhIO HE KPYIIHEE CPEIHEro KyCTapHHKa 0e3 ydera ryCTOTHI IPU HMPUPOCTE
YIAJIEHHOCTH 10 10 KM WJIM YUCTBIX YYAaCTKOB IMPU MPUPOCTE YAAJICHHOCTH
0 20 kM, 0aJT IIOJOPOIUS HE HIDKE 26; JJIsl TMOJIEBOTO KOPMOIPOHU3BO/I-
CTBa — MOKPBITUE JPEBECHO-KYCTAPHUKOBOW PACTUTEIHLHOCTHIO HE KPYITHEE
PEIKOTr0 MEJIKOJIEChS, JJIs TYTOBOTO MCIIOJIb30BAHUS — HE KPYITHEE T'yCTOro
MEJIKOJIEChSI, HE3aBUCUMO OT YJaJICHHOCTH.

Ha mMomeHT o0cnenoBaHms 3TUM KPUTEPUSIM COOTBeTcTBOBaso 2503 ra,
i 23 % u3BATHIX U3 000pOTa B CBSI3U C PaIMOAKTHBHEIM 3arpsi3HCHHEM
HEHCIIONB3YeMBIX 3eMenb MormieBckoid o0macti. CorfacHO IpOTHO3HOMY
pacueTty, IUIOmaab 3e¢Melb, IPUTOAHBIX U UCIONb30BaHUsA, K 2040 romy
cocraBut 4270,5 ra (42 %) (tabnmma).

JK0JI0r0-IKOHOMHYECKAasi OLeHKA MPUTOHOCTH BO3BpaTa 3eMeb MOruieBcKoii 061acTi
B J10JIr0cpo4Hoii nepcriektuse (2040 rox)

OTpuIaTensHoOE pElIeHIe, ra TonoxurensHoOE perie-
Hampasnexue B T. 4. 10 OTPAaHHYCHHSM HHE, Ta
HCIIONB30BAHUS | BCEro | paauolo- HKOHOMHU- B KOM- Beero s 1-ro
TMYECKHE YECKHE TLIeKCe HAIpasJIeHUst
ITaxotubie 3emun | 2139,9 1094,6 622,6 4227 2380,6 560,1
Jlyroseie 3emmn | 6448,3 | 2112,0 3066,0 1270,3 | 37104 1889,9
B niennom 5888,2 4270,5

Ipumeuanne. W3 OEHKHN 171 TAXOTHOTO MCIOIB30BAHMS HCKITIOYCHBI 5638 Ta moiMsl,
JUIst 000X HAIpaBJICHHH HCIIOIb30BaHus 868 ra, He MMEIOIINUX C.-X. OTCHIHANA.

CyIecTBeHHO yBEIMYUTCA IUIONIANb YYAacTKOB, Ha KOTOPHIX 0e3 orpa-
HUYEHUI OyzeT oOecredeHo MPOM3BOACTBO CEIBCKOXO3SHCTBEHHOW MPO-
IyKIIMM Ha MUIIEBBIC e ¥ KOPMOB U BCEX BHAOB M TEXHOJIOTHYECKUX
rpymn ckota. Mx mmomane Bo3pacteT ¢ 824 mo 2022 ra (113 ywacTkos).

187



B maxotHOe mcCmonab30BaHWE MOTYT OBITH BoBIedeHbl 133 yuactka (3003
ra). Bo3moXxHOCTM JIyroBOro WCIOJb30BAaHHMS B LEJIOM BO3PAcTyT
i ¢ 4785 ra 10 6776 ra (269 y4acTkoB).

BoiBoabl. PeaOunuraiys paguoakTUBHO 3arpsI3HEHHBIX CEJILCKOXO3SIH-
CTBEHHBIX 3€MeJIb, OTHECEHHBIX K PaJHalliOHHO ONAaCHBIM M BBIBE/ICHHBIX
U3 3eMJICTONb30BAHMS, IPEJCTABISET COOOH KOMIUIEKC HOPMAaTHBHO-
MIPaBOBBIX, PEKYJIBTHBAIIMOHHBIX W 3AIUTHBIX MEPONpPHATHH, HAIpaBIICH-
HBIX Ha TPH3HAHHE OPHANYECKOTO IpaBa 3eMIICTIONH30BATENSI Ha OCY-
IICCTBJICHNE XO3SMCTBEHHON NEATEIHHOCTH, BOCCTAHOBIIEHHE CEIIBCKOXO-
3STMCTBEHHOM IIEHHOCTH 3eMeJh U 00eCTIeYeHNE TIPOU3BOACTBA IPOIYKIIIH B
COOTBETCTBUH C TPEOOBAaHWSMH CAHHTApHO-THTHCHHIECKHX HOPMATHBOB
TI0 COJIEPKAHUIO PATHOHYKITHIOB.

B Morunesckoil 061acTu 1Mo MPOTHO3Y IUIONIAb 3€MeNb NPHUTOTIHBIX
JUISL MCHOJIB30BaHUSI MO KOMILIEKCY SKOJIOr0-3KOHOMHUECKHX KpPUTEpUEB
k 2040 r. coctaBut 4270,5 ra (42 % OT HEHCIIOIB3yEMBbIX).
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V]IK 631.6

BJIMSTHUE U3MEHEHUA YPOBH:A KACHHUHUCKOT'O MOPSA
HA T'MAPOJIOTUYECKUHU PEXKUM U MOP®OJIOT'HIO
YCTbSI PEKH KYPA

M. I'. Mycradaes, 1-p arpap. Hayk, 3aB. JJabopaTopuei
MeIHOpaIH OYB
WHcruryt nouBoBenenus u arpoxumun HAH Asepbaiinkana,
r. baky, Azep6aiipkan

A. U. T'ax:kues, KaH. C.-X. HAYK
Azep0aiipkaHCKUil YHHBEPCUTET apXUTEKTYPBI U CTPOUTEIILCTBA,
kagenpa «Mearopanust ¥ CTPOUTEIECTBO BOJAHOTO XO3SIHCTBAY,
r. baky, Azep0aiipkan

A. X. I'acanoBa, acCUCTEHT
AzepOaiipkaHCKUI YHHBEPCUTET apXUTEKTYPBI U CTPOUTEIILCTBA,
kagenpa «Mearopanus ¥ CTPOUTEIECTBO BOAHOTO XO3SIHCTBA,
r. baky, AzepGaiipkan

Kurouesnie ciioBa: Kacnuiickoe Mope, pexa Kypa, ycTbs pexu, JeIbThl,
CTOK PCKH, NOHUIKCHHUC U MOBLIIICHUE YPOBHS MOPA.

AHHOTalIl/ISl: B craTtee paccMaTpuBarOTCd U3MEHCHUS T'HAPOJIOTrHNYECKO-
ro peKuma u MOp(l)OJ'IOI‘I/I‘IeCKOFO CTpOCHUS YCTbs PEKU KprI pyu NMOHU-
xennn ypoBHs Kacomst mo 1978 r., mpu ero mossimennu B 1978-1995 rr.
1 OTHOCHUTCIIbHAA CTa6I/IJII/ISaLII/I$[ B IIOCJICAHUEC TOMBI. IToxazaHbl pasmmansa
B THAPOJIOTOMOP(OIIOTHIECKHAX TIPOLECCaX B YCThE, OOYCIOBICHHBIE DPa3-
JIMYUAMU B CTOKE HAHOCOB PEKU U YKIIOHE ITOBEPXHOCTU ACJIBTEI.

Key words: Caspian Sea, Kura river, river mouths, deltas, river runoff,
lowering and rising of sea level.

Abstract: The article examines changes in the hydrological regime and
morphological structure of the mouth of the Kura River with a decrease in
the level of the Caspian Sea until 1978, with an increase in 1978-1995. and
relative stabilization in recent years. Differences in hydrologo-morphol-
ogical processes at the mouth, caused by differences in the river sediment
runoff and the slope of the delta surface, are shown.

AszepOaiimkan — ctpaHa ¢ GoraTbIMH IPUPOJHBIMU PECYPCAMH, OTHUMH
13 KOTOPBIX SIBJISIIOTCS YHUKalbHBIE pecypebl Kacnus. Kacnmiickoe mope —
caMmoe KpYITHOE 03€pO IUIaHEThl 3eMJIsl M OXBATHIBAET OOJIBINYIO M BaKHYIO
4acTh BOJOCOOpHOTO OacceiiHa TeppuTopun Aszepbaiimkanckoi Pecryomm-
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ku. Ilo cBomM pasmepam, rHAPOMETEOPOIOTUIECKIM OCOOEHHOCTSM, pas-
HOoOpasueM (ayHbl M MO CYTH HPOLECCOB, NPOUCXOIINX Ha aKBATOPHH,
a TaK)Ke Ie0JOTNIECKON HCTOPUH Pa3BUTHSI CUUTACTCS MOPEM.

ITo cBOMM TrUAPOIOTHYECKHM M TeoMOp(OIIOrHIecknM OCOOEHHOCTSIM
Kacnuiickoe Mope nenutca Ha Tpu dactu: CeBepHas, Cpennsas u FOxHas
gactu. CeepHbiii u Cpennuii Kacnuii otnenser MaHrbuiakckuit (0T 1mo-
nmyoctpoBa YeueHs a0 O6anku ['ronaner u ganee monyoctpoB (Tro6 - Kapa-
ran), a Cpeganit u FOxuerii Kacnnit AnmmepoHCKuit moporu (MeXIy IMoIry-
octpoBamMu Ammeporcknid u Yerneken). MakcumanbHas TITyOHMHA STHX Ya-
cTeii  cooTBeTcTBeHHO paBHa 25,788  ([epOennckas  BmamuHa)
n 1025 M (JIenkopanckasi BhajauHa), a cpeiHss riyOuHa cocraBisier 4,4;
192 u 345 m (puc. 1). B Kacmmiickoe Mope u3 Tepputopuu AsepOaiimkaH-
ckoii Pecrry6onuku nomanatot pexu ['ycap, ['yasn, [apauaii, Bensene, Arta
yaii, Cymraiieit, Jxeiipankeumes, [lupcarat, Kypa, Bunsm, Jlenkopasb,
Tenrepyn u Camyp.

KACITHACKOE MOPE z PACTIFOCTEAHEHIE 1 =
2 : ) 3 3 VE_APEADA NAA
M Tab 1:7 200 000 ™ i
@ TeeyAARCTRG HH OMUTET No 3amne U KapTorpadni » 4 ‘,"5 i
LakuHckan Kaprorpadvieckan ®Patpuka 2012 el 5

LY

= Mopcxus

Llsaria riyGne i
BACOT B AT aR
000
000
£
1000
s00
Fypunsenoni) -
' o.Oypanscena

Puc. 1. Kacnmiickoe mope
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Ha Kypa-Apasckoit paBHuHE 3a HUCKIIOUeHHeM peku Kypa HeT npyrux,
KOTOpbIE MomnajgatoT B Mope. Kypa siBisercs camoil kpynHO# pekoi, KoTo-
past monajgaer M3 3amajgHoro Oepera mops. Kypa urpaer BaxHylo pojb B
NoJIep>KaHNK OUOJIOTHYECKON MPOAYKTUBHOCTH BCET'O MOPSI.

AszepOaiimkanckoe mobepexxbe Mopsi Ha ceepe (Camyp-JuBuun)
BO MHOTUX MECTaX COCTOUT U3 aKKyMYJSTHBHBIX HU3MEHHOCTEH, a B LICH-
TpanbHOi yacTu (Kyp-Apa3) U H0)KHBIX 4acTSIX aJUTIOBHAJBHBIX HU3MEHHO-
creit. beperosas nmuaus ot p. CaMmypa 10 ANIIEPOHCKOTO MOJIyOCTPOBA Ma-
10 n3pe3anHad. Ha 3Tom ydacTke Tospko Ha menbTe p. Camypa, B paiioHax
MBIC AMuS B [ MITasMHCKON Koce HAaOMIOAAI0TCS BBICTYIIBI B CTOPOHY MOPSL.
Bepera 31eck cocTaBieHbI U3 NECKa M IPaBUH, OHH aKKyMYJISITUBHBIE, @ MBIC
Awmus u ['mnasuHCKast Koca B OCHOBHOM KaMEHHCTBIE M MMEIOT abpa3noH-
HOE MPOHUCXOXKICHUE.

AnmepoHCKUI MOyOCTPOB, KOTOPBIN SIBIIsETCS MpOAOKeHueM bosb-
moro KaBkaza, BBITATMBasCh BIIIyOb MoOpsi, ycioxHseT Oeper. Byayun ca-
MBIM OOJIBIIUM TIOJIyOCTPOBOM BO BCEM 3amaJHoOM Oepere, ANIIEpOHCKHN
noxyoctpoB (1. bonee 60 kM, mmp. 10 30 KM) BO MHOTMX MECTax MMEET
n3pe3aHHbli Oeper. XapakTepHbl MaJE€HbKHE aKKyMYJSITHBHBIC 3aJIUBBI
1 MbIca cocTosmre 3 KopeHHbIX mopoy (Capeirasbamsl, Koxae Buibrsx,
Ilysanan, 'epran u T. A.). B pe3ynpraTe moctpoiiku namos! (1941) mexmay
MOJTyOCTPOBOM M ocTpoBoM Ilupamiaxu BmecTe ObIBIIETO AMNIIEPOHCKOTO
nponuBa obpazoBanuck CeBepHble U FOxHBIE Ameporckue 3amuBbl. [1la-
XOBasi KOCa, BBITAHYTasi B CTOPOHY MOpsl Ha 12 KM SIBISIETCS OKOHYaHHEM
MOJTyocTpoBa. B 10%KHOH CTOpOHE mMONyocTpoBa, Mekay Mbicamu CynTaH
n lIeix pacnonoxeHa baknHckas Oyxra. Mexny ANIIEPOHCKHM MOJIYOCT-
poBoMm genbTa pexu Kypa pacnonoxenst mbica Ilyta, Canrauan, Anar
u Ilupcarat, cocrosimue U3 KOPEHHBIX MOPOA Ipsi3€-BYJIKAHUYECKOTO IpO-
UCXOXJeHUs. B cBsA3M ¢ 3aimBaMu, 00pa3oBaHHBIMU MEXIY HUMH, Oeper
cpaBHUTENbHO HepoBHbI. [lensra pexu Kypa sBisercs camoit kpymHOM
(mmomams np. 100 kM, amHa 12 KM) JIEJIBTOM Ha 3armagHoM Oepery Mopsi.
B nocnenHee BpeMs B pe3yIbTaTe YMEHBIICHHSI B3BEIICHHBIX HAHOCOB PEKU
U TmoxbeMa ypoBHs Mopsi menbTa Kypel mogsepraercst abGpasuto. IOxuee
9TOH IENbTHI, JYTr00Opa3HO MapauIeIbHO K I0T0-3alaIHBIM Oeperam MmpoTs-
ruBaloTCsa moiyoctpoBa Kypmwnu (mmuna 32 kM, mupuHa 10 4,5 KM)
u Capnr (Capa). Mexny mosryoctpoBamu Kypraumm 1 Capbl pacrionoxeH
caMblif IIMPOKKH B A3epOaiimkanckux Oeperax Kb3pui-Arauckuii 3aiuB.

B pe3ynbraTe MOCTPONKM YKpEIUIEHHS MEXIY KOHEYHOCTBIO IOJIyOCT-
posa Capsl u roponoM Jluman mansiif Kei3pui-Arauckuii 3auB npeBpaTui-
csl B 3aKpBIThIA BojoeM. Takxke B pe3ylbTaTe MHTEHCUBHOIO CMbIBA CEBEP-
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Horo Oepera Kypamnm B ero cepenuHe B IOCIEAHHE TOAbI 00pa3zoBaics
ectecTBeHHbIH nposinuB. FOxHee roposa Jluman Geper npoTsruBaercst B Me-
PUANOHATIBHOM HANpPaBICHUU B CTOPOHY peKH AcTapa.

B Asep0aitmxanckoii menb(popoii 30He Kacnuiickoro Mopsi 00pa3yroT-
Cs1 CJIOKHBIE TEUEHHsI Pa3HOTO IPOUCXOXKICHNS ¥ MaciTada. Kak n Bo Bcem
Kacniniickom Mope, Tak 1 B ero AsepOaiiipkaHcKoM mieib(e OCHOBHBIMHU
IpUYMHAMU TEUCHUH SIBISIOTCS CKOPOCTb U HANpaBlICHUs] BETpa, PeuHOU
cTok (ocobenHo p. Bonra) u TepMoxanmuHHOCTE MOps. Cpeau BcexX mpooieM
MOPsI COBPEMEHHOE IKOJIOTHIECKOE COCTOSHIE, KOJIeOaHus! ypOBHS M MOJIH-
THUYECKHH cTaTyc 3aHMMaeT ocoboe Mecto. Ha ceromns kosedbanue ypoBHA
SIBISIETCSI OCHOBHBIM INPOOJIEMHBIM BOMPOCOM Kacmuiickoro Mmops. Hemo-
CTOSTHCTBO YPOBHSI, KOTOPBII KoJeOseTcss B OOJMBIINX aMIUIUTYJax, SBISCT-
cs camoil xapaktepHOW ocobeHHOCTRIO Kacmuiickoro mops. ITo nanHbIM
najeoreorpa4eckuX M HMCTOPHYECKUX HCCIEJOBAHMN 32 IOCIECTHUN
3 THIC. JIET Mana3oH KoiebaHust ypoBHs cocTaBisi 15 M. [lepBbie u3mepe-
Hust ypoBHsi Kacrnmiickoro Obumn Hauatel 1830 romy B baky, ocHoBa ero
ObUI0 3a70keHo akageMukoMm J. X. JleHnom. 3a Bec mepuoja MHCTPYMEH-
TaJBHBIX HAOJIOJACHUN MaKCUMaJbHBIH ypoBeHb (—25,2 M) ObUT HAOIIOJICH
B 1882, a Munumabuserii (—29,0 M) 1977 r. B nepuon 1978-95 rr. ypoBens
Mopst mogHsIcA Ha 2,5 M. Ha xomeGaHusA ypoBHS BIUSIOT KINMAaTHYECKHE,
TEOJIOTHIECKUE M aHTPONOreHHbIE (hakTophl. [Ipn 3TOM OCHOBHOM mMpHYH-
HOH  KomeOaHWsT  ypOBHS  SBIAIOTCS  KIMMAaTH4eCKHEe  (haKTOPHL
OH Bo3zelicTBYeT Ha NPUXOAHBIE (CyMMa CTOKa PEK B MOpE, MOJ3EMHOTO
CTOKa M OCAa/IKOB Ha IOBEPXHOCTH MOPs) M PacxXoiHble (MCIApEHHs C I0-
BEPXHOCTH Mops U cTok B 3anuB Kapaboras-I'on) wactu mops. Hapymenue
BOJIHOTO OajlaHca NPUBOAUT K U3MEHEHHUIO YPOBHSI MOPSI, T.€. €CIIH PUXO/-
Hast 4acTh OOJIbILIE YPOBEHB [TOJJHUMAETCS, HA00OPOT YPOBEHb Ma/IaeT.

VYposenb Kacnus siBnsieTcst ¢pyHkIme BogHoro Gananca storo Oec-
CTOYHOTO BOAOEMA: YPOBEHb IOBBIMIAETCS, KOTJa MPUXOJHBIE COCTaB-
JSIIOIMe BOJAHOrO OanaHca (CTOK BOJABI PEK M KOJIMYECTBO OCAJKOB
Ha IOBEPXHOCTh MOPsI) MPEBBIIIAIOT PACXOIHBIE COCTaBIAOMUE (TIOTe-
pY BOIBI Ha UCIIapeHUe, BKIIIoYas OTTOK BoJ B 3anuB Kapa- boraz-I"on),
1, HA00OPOT, OH OHMKAETCSI, €CJIM PACXOJHBIE COCTABIISIIOLINE IIPEBOC-
XOIAT MPUXOAHBIE. B 3THX n3MeHeHusIx BogHOro O6ananca Kacmust kiro-
YEBYIO POJIb UTPAIOT KOJIEOAHUS CTOKA PEK: €ro JOJIS B MPUXOJHBIX 4a-
cTsAX BogHOro OanmaHca Mops cocrasisieT 77-80 % (M3 HUX BKJIaJ CTOKA
Bouru 62-64 % npuxoaHOW yacTH BojgHOro Oananca). B mepuon 1930—
1941 rr. ypoBenb Mops pe3ko ynai Ha 1,96 M. 3atem k 1977 r. oH cHU-
3mics eme Ha 1,17 M, BATOM roy cpeaHuil ypoBeHb MOpsI OKa3ajcs ca-
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MBIM HHU3KHM 3a mocieanue npuomusnrensuo 400 mer. B 1978-1995 rr.
ypoBeHb Kacnus HEOXKHIAHHO M pe3KO MmoAHsuics Ha 2,35 m. B mocnen-
Hue 15 neT orMeuaeTcsi OTHOCUTENIbHAS cTabmiIu3anus ypoBHs Kacmus.
K 2002 r. ypoBens cHusmics Ha 54 cm, k 2006 r. nogHsics Ha 20 cMm, a
3areM K 2010 r. cHusnics Ha 21 cMm. Takum oOpa3oM, HEKOTOpas TEH-
JIEHIUS K TIOHMKEHUIO YPOBHS BCE ke mposiBuiach [1-4].

W3menenus ypoBHs Kacnuiickoro Mopsi mepuoguuecKku CO3[aeT COLU-
aTHbHO-DPKOHOMUYECKUE M IKOJIOTHYECKHE MPOOJIeMBbl B MPUOPEHKHON 30HE.
[Tpu noHMKEHNH BCE THAPOTEXHUUECKHE COOPYKECHHUS, B TOM YHUCIIE ITOPTO-
BBI€, MMPOCKTUPYIOTCSI 3aHOBO. YMEHBIIIAETCS TUIOIMAIH IeIb()OBON 30HBI,
HEO0OXOUMBIE IS pa3BUTHs (hayHBI MOPS, CO3MIAET MPEMATCTBUE IS TPO-
X0Jla PHI0 Ha PEeKH C ebio Hepecta. OTpHUIaTeabHbIe H3MEHEHMsSI TIPOUC-
XOJIUT TAK)KE B THAPOMETEOPOTIOTHUECKOM PEIKUME ITOU 30HBI (pHC. 2).

@ Cromn

2 A HOMED IIAPOAOHHEEKOTO 10CT

® Topona

Puc. 2. Pacnionoxxenue TUAPOJIOTHYECKUX ITOCTOB

ITpu moBbIMICHNN YPOBHS KOJIOCCAJIBHBIM yIIepO HAaHOCHTCS Ha COLH-
aJIbHO-KOHOMUYECKYI0 YCIIOBHIO, YXYAIIAETCS SKOJOTMYECKasl CUTyalws,
oOpaszyrorcst 60510Ta, CTPOCHUS U 3€MIIM, APYTHe KOMMYHUKAIMN OCTar0TCs
noj Bonoi. YuiepO, HaHeceHHbIH A3zepOaiijpkaHy B pe3ysibTaTe MOoabeMa
ypoBHI B 1978-9571r. cocraBun 2 wmupa. gomnr. CHIA. Bropbeim
10 BA)KHOCTH BHEIIHUM (DaKTOPOM, BIHMSIOLIMM Ha YCThS PEK, SIBISCTCS
cToK BOJbL. Ero M3MeHeHHsl y KaCIMHCKUX PeK OBLIM KaK eCTECTBEHHBI-
MH, TaK ¥ (0COOEHHO ISl CTOKa HAHOCOB) aHTPOITOT€HHBIMHU.

Crok Kyper Obu1 3aperynupoBaH B pe3ysbTaTe COOpyKeHuss MuH-
redaypckoro (1952) Bogoxpanunumia. B pe3ynbpTaTe CTOK HAHOCOB PEKH
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yMmeHnbmics B 2,2 pasa [1-4]. Tperuii BHemHuil (akrop, BO3AeH-
CTBYIOIIMI Ha yCThsl peK (B OCHOBHOM pa3pyLIalolINi MOpcKue Oepera
JIeNnbT), MOpcKoe BosiHeHHe. [Ipeobnanaroniee BoJIHEHNE U 00YCIIOBIICH-
HBIM UM BIIOJIbOEPETrOBOI IOTOK HAHOCOB HAIIPABJICHBI B paliOHE yCTHEB
Tepeka u Cynaka Ha ceBep, B pailoHe ycTbs Kypsl — Ha or.

Ha MenkoBOAHBIX yCTBEBBIX B3MOpBAX Bosrm m Ypana BoigHeHHE
cnaboe. CoryiacHO IOJOXKEHUSIM KJIAacCHYECKOW reoMop(oIoruu CHU-
KCHHE YPOBHS IPHEMHOTO BOJOEMa M COOTBETCTBYIOLIEC NMOHMKCHUE
obmiero 6azuca 3po3nH JOJDKHBI CIIOCOOCTBOBATH aKTHUBU3AIIMH MPOIIEC-
COB AEIBTOO0PA30BAHMS M BBIABUKCHHUIO JEJIBT B IPUEMHBIE BOJOEMBI U
COMPOBOXKJIATHCSI BPE3aHUEM PYCel peK W MX KPYMHOMAcIITaOHOH 3po-
3Uen.

OnbIT M3ydeHUs peaklMy YCThEB peK, Bhnajaroninx B Kacnuiickoe
MOpE€ B MEpUOJ 3HAYUTENbHOro mnaaeHus ero ypoBHsS B XIX-XX Bs.
(BILIOTH 10 M TO e CHMXXEeHHE cpeaHerogoBoro yposus Kacrust ¢ 1900
no 1977 r. Ha 3,44 M BBI3BaJIO YCKOPEHHOE BBIIABM)KEHUE BCEX JEIbT B
MOpE, HO C COBEPIIEHHO Pa3HOW MHTEHCHBHOCTBIO M — BOIIPEKH I10OJIO-
KEHUSIM TI'eOMOP(OJIOTUN — CONPOBOXKIAIOCH HE TOJIBKO YCHIICHHUEM
9PO3HMH W BPE3aHHWEM pyClia, HO B HEKOTOPBIX CIIydasiX M aKTUBHOM ak-
KyMyJISIEel pedHBIX HAHOCOB M MOBBILICHHEM pycia [5].

BaXHBIMH 3KOJIOTHYECKHMH IIOCICICTBUSIMH CHIDKCHUS YPOBHSI MOpS
1 BeIIBIOKEHUS NenbThl Kyper ¢ 1852 mo 2008 r. B Mope cTaim CHHXKCHHE
YPOBHSI TPYHTOBBIX BOJ B JAENbTaxX M JETpafalyis BIaroiaroOMBOI pacTu-
tenpHOCTU. Kiaccmueckas reoMopoiorusi yTBEp)KAACT, YTO MOBBIIICHHE
YPOBHS IPUEMHOT0 BojoeMa (obuiero 6asuca 3po3un) BCer/a BEAET K BO3-
HUKHOBEHHUIO IIOAIOPA, 3aTOIUICHHIO HU3MEHHBIX YYacTKOB IT00EpEeXbs
u oTcTynanuio GeperoBoi simHUK. ONBIT UCCIIEIOBaHUS PEaKLUH OeperoB
Kacnmiickoro  Mopsi, B  4YaCTHOCTH pPEYHBIX JIENbT, IIOKa3bIBaeT,
YTO W 9TH NOJIOKEHHSI HE BCETa COOTBETCTBYIOT AeHCTBUTENbHOCTH. OTHO
U TO K€ MOBbIIIEeHHE cpenHero yposHs Kacnus B nepuon 1978-1995 rr. Ha
2,35 M TpHBENO B YCThSIX pa3sHbIX PEK, BHAJAIONINX B 3TOT BOJOCM,
K Pa3HBIM MOCAEACTBUAM [5].

[MoBeimenue ypoHs Kacrus B 1978-1995 rT. MOBIEKIIO HECKOJIBKO
THAPOJOTUYECKUX M HKOJOTWYECKUX ITOCIEICTBUI: MOIIOpP PacmpocTpa-
HUJICSI Ha JIOBOJILHO OOJIBIIOE PACCTOSHUE BBEPX IO TEUEHHIO; TIOBBIIICHHE
YPOBHS BOJIBI B MOpPE M PyKaBax JeJbT IPUBEJIO K HEKOTOPOMY YCHIICHHIO
BO3/ICICTBYS BOJIHEHHsI Ha Oepera M HECKOJIBKO OOJIErYMiIO pacipocTpaHe-
HHE BBEPX 10 TEYCHUIO IITOPMOBBIX HArOHOB; MOBBIIICHHE YPOBHS BOJBI B
30HE HOAIIOPa MPUBEJIO K U3MEHEHHIO TITyOUHBI B CMEXHBIX PYKaBax; I0Ib-
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€M VYpOBHA MOpS TIPUBEN K NOBBIICHHIO YPOBHSA TPYHTOBBIX BOJ
U TUIPOMOP(HU3ALNH PACTUTEIILHOTO ITOKPOBA.

HyxHO 0c000 OTMETHTh HEOOBIYHBIE MPOLECCHl B MEPUOJ MMOBBIIICHUS
YPOBHS MOpsi, KOTOpble Impousouu B AenbTe peku Kypa. 3mecs, B cepe-
muHe 1990-x IT. mpoW30ILIeNl MEpesuB BOJA 4Yepe3 MpaBblil Oeper roro-
BOCTOYHOT'O pYyKaBa JIeNIbThI, YTO MPHBEJIO K TPOPBIBY BOJ HA IOT, 00pa3oBa-
HHIO HOBBIX OCTPOBOB M OTMUPAHHUIO HIDKHEH 4acTH yIOMSHYTOTO PyKaBa.

B ycnoBusx oTHOCWTENbHOW CTabmim3anmuu ypoBHs Kacrmms mocrne
1995 . ¢ TeHIeHIMENW K HEKOTOPOMY €ro MOHIDKCHUIO YCThsi peku Kypsl
mpeTepriena HeOoIpIie N3MEHeHHs. Bo BpeMs TaBOJKOB, HAOIIOAABIITNXCS
rocJie moabeMa ypoBHs Bonbsl B Kacrmiickom mope (1988, 1993, 2003 rr.),
HECMOTps Ha TO, 4To peka Kypa cocrapmsima 1500,1760,1735 m%/c u namn-
Yyye NpUOpEXHBIX AaMO B OTIENIBHBIX MeCTaX, TaM ObUTM OOJIbIINE TPYAHO-
CTH C TPaHCHOPTHUPOBKOI BOJBI K MOPIO, HA NMPHUJIETAIOUIMX TEPPUTOPHUIX
MIPOUCXOJUIIN 3aTOIUIEHUSI MOCTPOEK M X03siicTB. Bo BpeMms HaBOAHEHUS
Ha peke Kypa B 2010 rogy Obuin 3aTOIJICHBI TEPPUTOPUH O OeperaMm pek
Canbsta, Cabupaban, Caatisl, ['amkuradyn, llupsan, IMummm, HEKOTOpbIC
HaceJIEHHbIE MyHKTHl U (pepMEpPCKHE XO03siicTBa OBLIM 3aTOIUICHBI, THICSYU
YaCTHBIX JOMOB, COITMAFHBIX OOBEKTOB OBLIN pa3pyIICHBI MM MOBPEXIC-
HBI. Buto 3atomneno okosio 50 000 rekrapos, 6onee 20 000 momoB ocra-
muchk mox Boaou. ITomHocThio paspymieHo 6onee 300 JOMOB, 3aTOIUIEHO
10 000 ra mamau ¥ nactowmiy [6].

B nmenmpre Kypot k 2000 T. B ycThe 0Opa3oBaBIIerocs paHee MPOphIBA
chopmupoBasicss KOHYC BBIHOCA C BeepOOOpa3HOW CeThi0 HEOONBIUX TPO-
TOoKOB. K 10Ty OT ycThsl OTMEpILEro I0ro-BOCTOYHOIO pyKaBa U3 MPOAYKTOB
€ro BOJIHOBOTO pa3pylLIeHUs MpojoiDKana pacTd Mopckas koca. K 2005 r.
pyciioBasi ceTh AEJIbTHl BHOBb M3MeHMJIach. Ha KOCMOCHUMKE OOHapyKeH
HOBBIH NPSMON pyKaB, BBIXOJSILIMA B MOpPE B BOCTOYHOM HAarpaBiICHUH.
IOro-3ananHelil mpopsIB coxpaHmics Ha cHUMKax u 2005 u 2008 rr. Bel-
CTYIl B YCTbE€ OTMEpILETO IOr0-BOCTOUHOrO PyKaBa YKOPOTHWICS Ha 1 kMm;
JUTHHA MOPCKON KOCHI B 3TOM MECTE YBEIWYHJIACh C 3 710 5 KM M KOca «pa3-
BEpHYJIACh)» — €€ CEBEPHBII KOHEIl CMECTHJICA Ha 3amaf, FOKHBIH — Ha IOT
[1-4].

W3 paboT ydeHbIX, MPOBOAMBIINX THIPOTCOIIOTHIECKHAE HCCIICAOBAHI
Ha Kypa-Apasckoif paBHHHE, W3BECTHO, YTO H3MCHEHHE YPOBHS BOJIBI
B Kacrnimiickom Mope Takke NMpPUBOJAUT K W3MEHEHHIO YPOBHSI I'PYHTOBBIX
BOJ Ha 3TUX Tepputopusx. 3a nociaennue 100 ner Kypa-Apasckas paBHUHA
OKa3asa 3HaUUTEJIbHOE BIMSHUE Ha 3acoyieHue nouB Kacmuiickoro peruosa.
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IToBbitienne ypoBHs Bozbl B Kacnuiickom Mope pe3Ko COKpaTHIIO CTOK BO-
Iiel B yeThe Kyphl ¥ ycuinino nporece cequMeHTaimu [6].

3akurouenne. Xapaktep THIPOJIOTO-MOP(POIOTHYSCKUX —MPOIIECCOB
B yCThE PEKH B Oymymiem OyIeT B MEPBYIO OYEPEb 3aBHCETh OT HAIPaB-
JICHHOCTH W BEJMYMHBI MOHWXKEHHsI WM MNOBbILIEHUS ypoBHs Kacmus.
[Ipu mporHo3€e ITUX MPOIECCOB MOKET OBITh UCIIOIB30BaH OMBIT UX UCCIIC-
noBaHus. Pe3ynbTarhl aHanu3a peakuuu ycThsl peku Kypa Ha moHmKkeHUe
WIH TIOBBIIICHUE YpoBHS Kacmuiickoro Mopst MOTYT OBITh HCIIOJIB30BAHEI B
Ka4yecTBE aHaJIOTOB IPH IPOTHO3€E MPOIIECCOB B YCTHAX COCETHUX PEK.
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INPOEKTUPOBAHUE ATPOMEJIHOPATABHBIX
MEPOIIPUATHUU TP PEKOHCTPYKIIUHN
MEJIMOPATUBHBIX CUCTEM

C. B. Ha6310poB, cT. mpernogaBaTenb
B. B. Bacuibes, KaH[. C.-X. HayK, IOLICHT
YO «benopycckast rocy1apCTBEHHas CEIbCKOXO03sIICTBEHHAsI aKaZleMUs»,
r. ['opku, Pecriyoiinka benapych

KaioueBble ciioBa: peKOHCTPYKIIUS, METHOPATUBHBIE CHCTEMBI, TI1y00-
KO€ PBIXJIEHUE, TPeHaXK, 3PPEKTUBHOCTD.

AnHoranms. [IpuBozstcs pasnuysbie acrnekThl 3(Q(EKTUBHOCTH TpHU-
MCHCHHSI arpOMEJIMOPATHBHBIX MEPONPHUITAN HAa MEIMOPUPOBAHHBIX TIOY-
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Bax pecmyosukn bemapych. JlaeTcst OlleHKa BJIHSHHS arpoMeTHOpPaTHBHBIX
MepOHpI/IHTI/Iﬁ Ha mapaMeTpbl ApCHaXa. Hpezmara}oTCﬂ KOHKPETHBIC PCKO-
MCEHAAWU MO MPUMEHCHUIO arpoMeEJIMOpPaTUBHBIX MepOHpI/IﬂTI/[ﬁ Ha MCJIHO-
PATUBHBIX ITOYBaXxX.

Key words: reconstruction, ameliorative systems, deep loosening,
drainage, efficiency.

Summary: Various aspects of the effectiveness of the application of
agro-reclamation measures on reclaimed soils of the Republic of Belarus are
given. An assessment of the impact of land reclamation measures on drain-
age parameters is given. Concrete recommendations are offered for the ap-
plication of agro-reclamation measures on meliorative soils.

Hecmotps Ha wuMmeromuecs OOBEKTHBHBIE TPYIAHOCTH, IMPOAOJDKACTCS
PEKOHCTPYKIINSI METHOPAaTUBHBIX CUCTEM, B paMKax peanusanuu 'ocynmap-
cTBeHHO# mporpammbl. B 2016-2020 rogax B pecnyOJiMKe BBIMOJHCHA pe-
KOHCTPYKIIUSI MEIHOPATHUBHBIX CUCTEM Ha Iulomaau 174,5 Teic. rekTapos,
BBEJICHO B CEJIbCKOXO3IUCTBEHHBIN 000POT 6,5 THIC. TEKTapOB HOBHIX BBICO-
KOIUTOJIOPOJHBIX METHOPHPOBAHHBIX 3eMenb. E)KerogHo Ha MenuopaTHB-
HBIX CHCTEMax BBHITIOJNHACTCS KOMIUIEKC HEOTJIOKHBIX  PEMOHTHO-
9KCIUTYaTaI[HOHHBIX paboT, B paMKax KOTOPOTO OCYIIECTBISUIOCH OKAIITHBA-
Hue Oonee 90 THIC. KIMIIOMETPOB KaHAJOB, Ha 10,5 THIC. KWIIOMETPOB KaHa-
JIOB OCYIIECTBIISUIACH OYHMCTKA OT CBEPXHOPMATHBHOTO 3aWJICHUS, BBHITION-
HSUICS peMOHT Ooiee 2,3 ThIC. BOJOPETYIUPYIOMIUX U IEPEE3THBIX COOPY-
JKSHHH, a TakKe pabOoTHI 10 YNPaBICHUIO BOAHBIM PEKHMOM HA MEITHOPH-
POBaHHBIX 3eMJIIX. BBINOIHEHHE JaHHBIX PabOT MO3BOJHMIO OOECIEYHUTH
WCToNb30BaHue Oosee 2,6 MIIH. TeKTapoB METHOPUPOBAHHBIX 3€MENb s
MIPOU3BOJICTBA MPOAYKIIMK pacTeHueBoscTBa. CormacHo I'ocymapcTBeHHON
MpOrpaMMbl TUTAHUPYeTCs K KoHIy 2025 rojga BBECTH B CEIbCKOXO3SH-
CTBEHHBIH 000poT 137,9 THIC. TEKTapOB PEKOHCTPYHPOBAHHBIX MEIHOpPa-
TUBHBIX CHCTEM H 2,8 ThIC. T€KTapOB BBICOKOILIOJOPOIHBIX MEITHOPATHB-
HBIX 3€MeJb, BKJII0YAs paHee 3aKOHCEPBUPOBaHHbIE OOBEKTHI [1].

AHanu3 NMPOEKTOB U pealn3yeMbIX Ha IMPaKTUKE PEIIeHUN MO PEeKOH-
CTPYKLIMHU MEJIMOPATUBHBIX CHUCTEM, MOKA3bIBAET, YTO MPU 3TOM BBIIOJHS-
I0TCS CIIEYIOIINE OCHOBHBIE MEPONPHSTHS: KOMIUICKCH padOT 1Mo HpHBe-
JIEHUIO B MOPSIIOK OTKPBITON OCYLIUTENBHON CETH, PEMOHT U YCUJIEHUE pe-
TYJIHPYIOUIETO NEHCTBHSA 3aKPBITOTO JPEHAXa, OPTaHM3aAINs ITOBEPXHOCT-
HOTO CTOKa, KyIbTypTEeXHHYECKHE PAaOOTHI M OCBOCHHE MEIMOPHPYEMBIX
3eMeNb, PEMOHT paHee MOCTPOCHHBIX W CTPOUTEIBCTBO HOBBIX IEPEE3THBIX
U PEerylupyIOIHUX COOPYXCHHH, PEeMOHT BHYTPHXO3SMCTBEHHBIX IOPOT,
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arpoTexHUYecKue MeponpusaTus. [I[puMeHeHrne 3TUX MEPONPHUATHI BO MHO-
TOM OIPAaB/JaHO, TaK KaK B 3aBHCHUMOCTH OT TOTO, HACKOJHKO OHHU YYHTHI-
BalOT MPHUPOJHBIC YCIOBUSA WM XapaKTep MMOYBEHHOIO MMOKPOBA, MPOIECCHI
AHTPOIIOTEHHOMN 3BOJIIOIUN B HCIOJIE3YEMBIX 3eMIICACIbIIAMA ITOYBAX MO-
YT TPOTEKaTh B HANPABICHUU OKYJIBTYPUBAHHS WM JICrpajallii.
[pu 3ToM 3P PEKTUBHOCTH UCTIONB30BAHUS 3¢MEIIb BO MHOTOM 3aBHCHUT OT
UX KOHTYpHOCTU. B cpennem mo benapycu pasmep KOHTypa HMaxXOTHBIX 3e-
MeNb cocTaBisieT 12,2 ra, CEHOKOCHBIX — 4,3, macTOMIHEIX — 3,9 U B I1€JI0M
CeNbCKOXO03sHCTBeHHBIX 3emenb — 7,0 ra. Ha obmem ¢one mo pasmepam
KOHTYPOB IaxOTHBIX 3€MeNb CIJIBHO KOHTpacTHpyeT ButeOckas oOmacTp,
TJIe CpeIHUN pa3Mep KOHTYpa IMaxOoTHBIX 3eMenb coctaBisier 6,0 ra, ceHo-
KOCHBIX — 1,6, macTOMmHBIX — 2,4, a B CpEHEM CEIhCKOXO3IHCTBEHHBIX
3eMenb — 3,8 ra. KOHTYpHOCTh MaxOTHBIX 3eMelb CKa3bIBaeTCA HAa UX IPO-
nykTuBHOCTH. Ha pabouunx ydacTkax, IMEIOIIUX pa3Mep a0 2 ra, HaOroaa-
eTCsl CHW)KEHHE ypokaiiHocTH Ha 23-28 %. B ycnoBusix e ceBepo-
BOCTOYHOI yacTu benapycu, rjae npeo01agaroT CBSI3HBIC MTOYBbI, HA KaXIbIC
100 ra mpuxoaurcs 1o 60 u 6onee 3aMKHYTHIX TOHWKEHHUH, PACUICHAIOLINX
MAIHIO Ha y4YaCTKH HempaBHIIbHOW KoH(purypauuu. IIpu 3TOM Ha marnixHe
BOKPYT HHUX O0Opa3yloTCsl OTpexd W HeoOpaOOTaHHBIE YJYacTKH, KOTOPBIC
aKTUBHO 3apacTaloT COPHOHM pacTUTENHFHOCTHI0. OCHOBHOE KOJHYECTBO Ta-
KHUX 3aMKHYTBHIX TOHWKCHUH (3amaauH) uMeroT tromann 1o 0,2 ra, a cpea-
Hag ux mowans cocrasisier 0,01 ra. Jlo aAByX, a MHOTIA U TpeX MECSIEB B
3amaJiiHaX 3acTaWBacTCS MOBEPXHOCTHAs Boja. [IpM HEBO3MOXKHOCTH WX
00pabOoTKH 3amagiHbl OBICTPO 3apacTaloT APCBECHO-KYCTAPHUKOBOM pacTH-
TENBHOCTHIO. TPagMIIHOHHBIC CITOCOOBI OCYIICHUS TAaKUX 3eMEJb CHCTEMa-
THYECKUM JPEHa)XeM BCerga ObUIM TPYIOEMKHMH, SHEPrO3aTPaTHBIMH H
ManodpdekTuBHbIMA. [103TOMY MPH PEKOHCTPYKIMHM TAKHUX 3EMEIb IIejIe-
C000pa3HO MPUMEHSTH BHIOOPOUYHBINA IPEHAXK B COUYETAHHUU C arpoMesinopa-
TUBHBIMU TIpreMaMu 00pabOTKH TIOYBBI H MEPOTIPUATHAMHE TI0 OPTaHU3AIIH
MOBEPXHOCTHOIO CcTOKA [2].

AHanu3 MPOEKTOB PEKOHCTPYKIIMH MEIHOPATHUBHBIX CHUCTEM ITOKA3bI-
BaeT, UYTO JUI Ka)XIOTO MEIHOPATHBHOTO OOBEKTa BBHIOMpAcTCs Hamboiee
3¢ GeKTHUBHAS TPYIIA HHKCHEPHBIX CIIOCOOOB OCYIICHUS, U B JIOMOJHCHUE
K HAM DPa3pabaThIBalOT CUCTEMY arpOMEITHOPATUBHBIX M arpOTEXHHYCCKUX
MeponpusTuid. [Ipu 3TOM TI1aBHOM 3a1a4eil OCYIICHUS TSDKENIBIX MOYB SBJISI-
€TCsI YCKOPEHHE TOBEPXHOCTHOTO CTOKAa M yAaJeHHe W30BITOYHOW BOJBI
13 maxoTHOTO cios. [Ipu riryOOKOM pBIXJIIEHMH OCHOBHBIM IIyTEM PETYIH-
POBaHMUS BOIHO-BO3AYIIHOTO PEXHUMa TIOUBHI SABJSIETCS MepepacipeelicHe
BJIATH MEXIY CIOSMH BepTHKAIBHOTO MpodwiIs mouBsl. Ha MenmmopupoBan-
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HBIX MOYBAX, JIUIIb B OTACJIBHBIC NEPHOABI — BECHOH, MOCIIE CHETOTasHHUS,
JIETOM U OCEHbBIO, Mocie OOMIIBHBIX A0XKIEH — BO3HHKAaeT HEOOXOIMMOCTh
cOpoca M30BITOUYHOM BOJBI C CEJIILCKOXO3SHCTBEHHBIX IOJIEH C IOMOILBIO
JIpeHaka, HUIPAOLIET0 MPEJOXPAaHUTEIbHYI0 PpOJIb MPOTUB UYPE3MEPHOTO
CKOIUICHUSI BJIATH B paspbIxiieHHOM cioe [3].

I'myGokoe phIXjeHHEe IOANaXOTHBIX CI0EB — 3TO aKTUBHBIM NPUEM YCH-
JICHUs BHYTPUIIOUYBEHHOTI'O CTOKA M HAaKOIUICHUS IMOJIE3HON BIaru B MOJIa-
XOTHOM ciioe. ['my0okoe phIXJIEHHE TOYBBI MO3BOJISIET MOBBICHUTH OCYIIH-
TEJIbHOE ACHCTBUE ApEHa)ka Ha THKEIBIX MOYBAaX OJarofapsi yBEIUUCHHIO
MOPHUCTOCTH U BOAONPOHUIAEMOCTH MOYBBI, U YCKOPEHHIO OTBOJA TOBEPX-
HOCTHOTO W BHYTPHIIOYBEHHOTO CTOKa B JpeHbl. [7y0okoe phIXiIeHHE
HEOOXOANMO BBITIOJHSTE Ha APCHUPOBAHHBIX TSKEIBIX MUHEPAIbHBIX M0Y-
BaxX aTMOC()EpHOTr0 BOJHOTO MUTAHUS ¢ KOAPPHULIUCHTOM (QHUIBTPALUA Me-
Hee 0,1 m/cyr. ['myOokoe poixieHue 3((GEKTHBHO TakXke MPH HAIWYUU
YIUIOTHEHHBIX CIa0ONpPOHHUIIAEMBIX Mpocioek Ha riyomHax 0,2-0,6 M u ¢
KO3 unueHToM QuabTparmu naxotHoro cios 0,1-0,3 m/cyT.

UroObl obecrednTh BHICOKYIO 3((GEKTUBHOCTh TIyOOKOTrO PBIXJICHUS,
CHoco0bl U TIyOHHA €ro JOJDKHBI ObITh Nud(epeHIrpoBaHbl, B 3aBUCHMO-
CTH OT CTEIICHU YIJIOTHEHHS, TTyOHHBI 3aJIeTaHNUsI ¥ MOIHOCTH BOJIOYIOP-
HBIX TOPH30HTOB, BBI3BIBAIOIINX CKOIUICHHE BEPXOBOAKH. [IpOBOISAT pBIX-
nenne Ha Tyouny 0,6-0,8 M. Ha ygacTkax ¢ yKIOHOM MOBEPXHOCTH 3EMIIH
o 0,003 mpexycMaTpHBAIOT CIDIONIHOE PHIXJICHUE, a MPH OOJBIIHX YKIIO-
Hax MOBEPXHOCTH BBIMIOJHSIOT MOJIOCHOE PBHIXJIEHHE C PACCTOSHUEM MEXIY
moyocamu 1,2—1,5 M. PrixiieHHe HYXHO BBITIONHATH IO MPSIMBIM (HO HE
MeHee 75°) yrimom Kk apeHam. [ryOuHa peIXJcHHS I0DKHA ObITh Ha 0,2—
0,3 M MeHbIe TTyOUHBI 3aJIeraHus ApeH. [1y0oKoe PhIXJIICHHE ICNIAf0T Jie-
TOM TIOCNIe TPEKpaIleHHs [APEHAXHOTO CTOKAa WM paHHEH OCEHBIO
npu BiakHoctn  mouB  60-80% or HauMeHblIel  BIArOEMKOCTH.
[Ipu MeHbIIIEH BIIAXXHOCTH TOYBBI KAYECTBO DPBIXJICHHUS CHIDKaeTcs. Koad-
¢durueHT QUIBTpaMK TPYHTA B 30HE PHIXJICHUS TIOCIE BBITTOJIHEHUS pabo-
ThI IO PBIXJIEHUIO yBenuuuBaroTcs B 90-100 pas.

Viydmienne BoJHO-(QHU3NYECKUX CBOWCTB MOYBHI MO BIMSHUEM TTy0O-
KOT'O PBIXJICHUS] IPUBOJMT K 3aMETHOMY YBEJIMUYCHUIO 00beMa JPEHAKHOTO
cToka. O0BeM JIpeHa)KHOTO CTOKa B IEPBBII roJ] MOCIe IPOBEAEHUs Iiry0o-
KOT'O PBIXJICHUS yBeanuuics Ha 72 %, a B CpeJIHEM 3a YeThIpe rojia 00beM
JIPEHaKHOTO CTOKA yBEeIH4ImiIcs Ha 26 %.

VYiydmeHue BOZHOTO peXnMa METHOPUPOBAHHBIX MOYB O] BIUSHUEM
IyOOKOTO PBIXJICHHS TOYBBI MPHBOAUT K JIydIIEMY II€PEpacCHpEeNICHHI0
BJIarW B 30HE PBIXJICHUS KaK BO BIAXHBIC, TAK U B 3aCyIIIMBEIC NEPHOIBI.
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Bo BnaxHble IEPHOABI BJIAKHOCTH IAXOTHOTO CJOSL IIOYBBI HHUXKE,
YeM Ha y4acTKe, IIe PhIXJICHHE He POBOJMIIOCH. B JIeTHHE ke 3acylumBbIe
NeproAbl, Hao0OPOT, BJIAXKHOCTh MAaxXxOTHOT'O CJIOS IOYBHI Ha y4acTKax
C pBIXJICHHEM ObLIa 3HAaYHUTENbHO BhIlIe. [IOBbIIIEHHE a0COIIOTHOTO 3HAYE-
HUSI BIIQXKHOCTH MOYBBI cocTaBmiIo 5—10 %, 4T0 COOTBETCTBYET CJIOI0 BOJBI
B 30-50 mM. Ha xoHTponbHOM yuacTke 0Oe3 ApeHaka MOJOOHOW KapTHHBI
OIaronpUATHOTO Mepepacipe/ieieHus BIark He Habmoaanocs [3].

Jnst TOBBIMICHUS IIONOPOXUS MEITHOPUPOBAHHBIX ITOYB, COXPAHEHUS
U YIY4IICHUSX BOJHO-(U3MYECKUX CBOWCTB OIHOBPEMEHHO C TIIyOOKHM
PBIXJICHUEM MOXKHO NPHMEHSATh XUMHUYECKYIO U OHOJIOTHYECKYIO MEIHopa-
LMY BHECEHHE PACCYMTAHHBIX J103 W3BECTH, XUMMEIHOPAHTOB, OpraHuye-
CKMX ¥ MHUHEPaJIBHBIX yIoOpeHnil. Ha pa3phIXJIeHHBIX TOYBaxX OOBIYHO BbI-
pAalMBAIOT CENbCKOXO3IHCTBEHHBIE KYJIBTYPhl C WHTEHCHBHO DPa3BUBAIO-
Ieics KOPHEBOW CUCTEMOM.

[Tpumenenne riryOOKOTO PHIXJIEHHS MOYBBI HAa MEIMOPHUPOBAaHHBIX THA-
KeJbIX I0YBaX CIOCOOCTBYET YCKOPEHHOMY OKYJIBTYPHBAHHIO IIOYBBI
[Tpu npoBeneHnn riTyOOKOTO PBHIXJICHUS YBEJIHMYMBAIOTCS MOPO3HOCTh, BO-
JIOBMECTUMOCTh W BOJIOIPOHHUIIAEMOCTb IIOYBBI, YCHJIHMBAIOTCS adparius
MOYBEHHOTO MpoQuiii M pa3BUTHS a’dpOOHOW IOYBCHHON MHUKpPODIOPBHI,
CHM)KAeTCS NMOYBEHHAsI KMCIOTHOCTh, YIYYIIAIOTCS MHOTHE YCIIOBHS €CTe-
CTBEHHOTO IJIOAOPOAWS IOYBBI. YpPOXKaid pasiHYHBIX CENIbCKOXO35iCTBEH-
HBIX KyJbTYp Ha IOJISAX, TAE MPOBOJMTCS TIIYOOKOE PBIXJICHHE B LEJIOM
Ha 20-25 % BbIIme, TO CpPaBHEHHWIO C MEIMOPHUPOBAHHBIMH 3EMIISIMU C
0OBIYHON 00PaOOTKOM ITUX MOIEH.

Eme onHOW 0COGEHHOCTBHIO XO3SIMICTBEHHBIX MEPOIPHUATHI IPU PEKOH-
CTPYKLIUH MEJTMOPATHUBHBIX CUCTEM SIBJISETCS ydeT (pakTopa BOJHON IPO3HUH.
Benp neccoBuiHbIE CYTJIMHKHA OTHOCSTCS K OPO3MOHHOOIACHBIM 3EMJISIM.
B npotiecce BBINOJIHEHHST UCCIEIOBAaHUN BOJHAS PO3Hs MMOYBBI HAOIOIa-
Jach Ha y4acTKax, OCYIIaeMbIX BBIOOPOYHBIM JpEHaXKeM, I/I¢ IOBEPXHOCTh
IOYBBl MMeJa Iepenansl OTMETOK 1o 7-8 M. Ha mpoTskenmu nepuona
HaOJII0ZICHUH BOIHAS 3PO3US YBEINYHMBAIACH C KaXKIbIM I'OJ0OM M B HEKOTO-
pBIX MecTax TiyOuHa pasmbiBa cocraBwia 30—40 mm. OmBITHI U pacdeTs
MIOKa3aJIM, YTO €KETOHBIE NOTEPH MOYBBI OT BOJHBIX SPO3UH COCTABIISIOT
18-20 1/ra, rymyca — 190-200 xr/ra, a3ota — 24-26, docdopa — 8-10, ka-
s — 65-70 u xanbuus — 250-300 kr/ra. YpoxkaifHOCTh MHOTOJIETHHX TPaB
Ha cnabo Ipo3MpOBaHHBIX MouBax cHWxkaercsa Ha 10-20, cpemne — Ha 20—
30 % u cuipHO — B 1,52 paza.

[IpoBeneHHbIE UCCIENOBAHNS TOATBEPANIIH, YTO 30 cM CIIOil JeccoBUA-
HBIX CYTJIMHUCTBIX HOYB IIPH NPHUMEHEHNH PA3IHYHBIX CIIOCOO0B OCYLICHHS

200



MOJKET TIOTJIOTUTh M yJepXkaTh 0e3 mepeyBinaxkneHus npumepro 40 % ta-
JIBIX BOJI, aKKyMYJIUPOBaTh U OTBECTH JIUBHEBBIC ocanku. [loaTomy, B mpo-
€KThl PEKOHCTPYKIIUM MEJIMOPATHBHBIX CHCTEM Ha TaKMX IOYBax 00s3a-
TENBHO CIIEAYET 3aKIaJbIBATh MEPOIPUATHS MO yriyOieHuto oOpabaThiBa-
€MOT'0 ¥ CO3[JaHHI0 MOIIHOTO MaXOTHOrO ciios. BMecTe ¢ Tem ciemyer oT-
METHTh, YTO TNPH BCEX OOCTOATEIBCTBAX HEOOXOIUMA JIMKBHIAIMS KOM-
MAKTHOCTH TO30JUCTOTO CJIOSI M CO3JIaHKE B KOHCYHOM cyeTe 0oJiee MOIII-
HOTO (25-35 CcM) OTHOPOAHOTO MO IUIOAOPOIMIO CIIOSI TOYBHI C HOBBIMH
yIy4IIeHHBIMU KadecTBaMu. OCHOBY CEBOOOOPOTOB Ha MEPHOIUYECKH Iie-
PEYBIIQXKHSIEMBIX CBSI3HBIX MUHEPAIBHBIX MMOYBAX JOJDKHBI COCTABIIATH 3€P-
HOBBIE KYJIbTYphl U MHOTOJICTHHE TPaBbl. MaKCHMabHbIH BBIXOJ MPOIYK-
uu obecrevnBaeT CTPYKTypa IMOCEBHBIX IUIONIAJel, BKiIOYaromas 3—4
NOJIsS 3€PHOBBIX B 8-9-MOJBHOM CEBOOOOPOTE M NPHUMEPHO CTOJBKO JKE
MHOTOJIETHUX TpaB. C YBCJIIMYCHUEM CTCIICHU YBJIAXKHCHUA U COACPIKAHUA
TJIMHUCTBIX YaCTHL] B IMOYBC JOJII MHOTOJIETHUX TpaB AOJDKHA YBEJIHNYU-
BaTbCsl, @ 3€PHOBBIX U IIPOMALIHBIX KYJIBTYD YMEHBIIATHCS.

VY4er yka3aHHBIX BBILE MEPOIPUITUH NPU NPOEKTUPOBAHUU I103BOJIUT
MOBBICUTh Ka4eCTBO MPOEKTHO-CMETHOW JOKyMEHTalUHu U 3PPEKTUBHOCTH
PEKOHCTPYKIIMH METHOPATUBHBIX CUCTEM.
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VJK 626.823.4

POJIb ®U3NYECKOT'O MOJAEJINPOBAHUSA
TUJIPOTEXHUYECKHX COOPYKEHU U PYCJIOBBIX
TMPOIIECCOB B OBECIIEYEHWAY MTPUHATHSA PEINEHUI
IIPHU YITIPABJIEHUU OPOCUTEJIBbHBIMU CUCTEMAMHM

T. B. HaymoBa, kaH[. TeXH. HayK
OI'BHY «Bceepoccuiickuii Hay4HO-UCCIEI0BATEIILCKUM HHCTUTYT
ruapoTexHuky u Menuopanuu uM. A. H. KocTsixoBa»,
r. Mocksa, Poccuiickas denepauns

KiroueBble ciioBa: (1)1/131/[‘1601(06 MOJACJIMPOBAHUEC, aHAJIUTUYCCKUC MEC-
TOZbI, IPUHATUE PELIEHUN, YIIPABIEHUE OPOLIEHUEM

AHHOTa].ll/lﬂ: paccMaTpuBacTCs H606XOI[I/IMOCTL HCIIOJIb30BAaHUSA HME-
OHIerocs HaYyYHO-TCXHUYCCKOI'O )44 TEXHOJOTHYECKOI'O HoTCHIMaJ1a
HIIaHLHeP'ILHeFO €ro pa3BuUTHUA NPU PACIIUPEHUN MaciTaboB aHaJIMTHYE-
CKHX MCETOAOB B IIPOLIECCC NPUHATUUN peH.IeHI/Iﬁ Y1iipaBJ€HUs OpOCUTCIIbHBI-
MH CUCTECMaMHU.

Key words: physical modeling, analytical methods, decision-making, ir-
rigation management

Abstract: the necessity of using the existing scientific, technical and
technological potential and its further development with the expansion of
the scope of analytical methods in the decision-making process of irrigation
systems management is considered.

CoBpeMeHHOe pa3BHTHE OPOIIASMOTO 3EMIICICIHS OIpeaeIsIeTCs mepe-
XOZIOM Ha HOBBI TEXHOJIOTHYCCKHU YPOBCHB YIIPABICHUS OPOCHTEIEHBIMU
CUCTEMaMH C HCIOJIB30BaHUEM HMH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX
1 (POBBIX TEXHOJOTHH, a TakXKe IPOBEICHUEM aHAIN3a W OICHKH IIPH-
HUMAaeMBbIX peIICHUH, Pe3ylIbTaThl KOTOPHIX SBIBTIOTCS MMITYIIECOM K JIajlb-
HEHIIeMy COBEpPIICHCTBOBAHUIO M PA3BUTHIO CUCTEMBI YIIPABICHHS OpOIIIe-
HueM. Hayunoe obecrieuenue mporecca IpUHATHS PELICHUN B yIIPaBICHUU
OpOIIICHHEM HTrpaeT OMPEICIAIONIYI0 POIlb B OOccIieYeHUN Oe3aBapUitHON
u 6ecniepeoitHOl oAy CEeTbXO3MPOU3BOIUTEISIM BOIBI TPEOyeMOro Ko-
JIUYECTBA U Ka4eCcTBa JIJIsl TIOTYYSHHsI YCTOWIUBBIX M BBICOKUX ypoxaes [1].

[Iponecc mpUHATHS pEIICHHU B YIPABICHUU OPOIICHHEM Ha COBPEMCH-
HOM TEXHOJIOTHYECKOM ypPOBHE IpeIycCMaTpUBAET PACCMOTPEHHE BO B3aH-
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MOCBSI3M TEXHHYIECKUX, COLUAIBHO-9KOHOMHUYECKHX, KOJIOTHUECKHX, Opra-
HU3ALMOHHBIX M JPYIHX acHeKTOB ympasieHus. HeoOxoammocTs KoM-
IUIEKCHOTO TIOAXO0Ja B PEIIEHHH BOJOXO3AMCTBEHHBIX 3a/ad OMpesenia
CYIIECTBEHHBIE PA3IUUUs MEXIY HAyYHBIMU M aHATUTUYECKUMU UCCIEN0-
BaHWAMH. YKa3aHHBIC pa3nuuusi OOYCIOBIMBAIOT OCOOEHHOCTH METOZOB
U METOJOJIOTUHM HAayYHBIX M aHAJUTHYECKUX HccnenoBaHuil. Hayunsle uc-
CIEeJOBaHUS OPUEHTUPOBAHBI HAa OTKPBITHE JOCTOBEPHBIX, MOATBEPIKICH-
HBIX 9KCIEPHMEHTOM M HaOIIOJCHNEM 3aKOHOB IIPUPOJIBI, UCIIOIB3YS COOT-
BETCTBYIOILINE METOJIBI MX M3YUEHHs, OJJHUM M3 KOTODBIX SIBIISIETCS (pu3Hde-
CKOe MoJenupoBaHue. B To ke BpeMs aHaIUTHYECKHE HCCIEIOBAHUS OPH-
EHTHUPOBAHBl HA CHCTEMHBIM MOAXOA B PEUICHHH KOMIUIEKCHBIX MPOOIEM,
UCTIONB3Ysl METOJ CHCTEMHOTO aHAJIN3a, IPOTHO3UPOBAaHUE W METOJBI IIPH-
HATHSI PELLICHUH B YCIOBUSIX HEOMPEIEICHHOCTH U PUCKa.

Hayunple wuccremoBanms, o0ocoOeHHO (QyHIaMEHTaJIbHBIE, paHO
WJIN TIO3/THO MOTYT TPHUBOJAUTH K MPAKTUYECKUM Pe3yJabTaTaM, HO 3TO MpO-
UCXOJIMT HE Bcerja. 3ayacTyio (yHAaMeHTalbHble Hay4HbIE OTKPBITHS Ja-
10T TPAKTUYECKUE PE3yJIbTaThl Uepe3 AeCSATKH JeT. HanpoTtus, aHanuTHde-
CKHE HCCIIEAOBAHUS B TEXHUYECKOH, COIMAIBHO-IKOHOMHUYECKOH, SKOJIOTH-
YECKOM M T. A. 00JACTSAX 3HAHWI JOJDKHBI MPUHOCUTH MPAKTHUYECKHE pe-
3yNbTaThl B MIOBCEHEBHON MPAaKTHUECKOH JEATEIbHOCTH YNPaBICHUS OpO-
IIEHHUEM, T. €. «CETOJHS» WIN «3aBTpa». [IOHATHO, 4TO aHAIUTHIECKUE HC-
CIIeJOBaHUS JOJDKHBI YYMTBIBATh PE3yJbTaThl, MOJNydYCHHbIE B Hayke, U
OMUpaThCss HAa HUX HACKOIBKO 3TO BO3MOKHO M Heobxomumo [2]. Takum
00pazoM, rmepexo/1 Ha HOBBIA TEXHOJOTUYECKHH YPOBEHb YIPaBICHUS OpPO-
CUTENBHBIMHU CHCTEMaMH MO3BOJISIET TO-HOBOMY IOJIOWTH K OCMBICICHHUIO
HMMEIOIIErocsl HAayYHO-TEXHHYECKOTO0 M TEXHOJOTHYECKOTo MOTEHIIHNANa,
HaKOIUICHHOTO 3a MPOILE/IIINE TObI.

B cBoe Bpems, Bo BHUUT'uM mpu Hammauu OOJBITUX MPOHU3BOACTBEH-
HBIX MOIIIHOCTEH MPOBOAMINCH HAyYHBIE HCCIIEIOBAHUSA B 00JACTH THAPO-
TEXHHUKH, IO3BOJIMBIINE IOJYYUTh YHHUKAJIbHBIE DPE3yJIbTaThl B 00JIACTH
NIPUKITAHBIX U (QyHIaMEHTAIBHBIX HcciienoBanuidi. Ha puc. 1 npencrasien
obmmii BUA ruapoTrexHudeckoil mabopatopun BHUUI UM, nefictByrommen
1o cepeannbl 90-x T0O10B.
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Puc. 1. T'unporexunueckas naboparopust BHUUT'uM

Ocoboe MecTO B HCCIENOBAHMAX YIEISUIOCh U3YUEHHIO PYCIOBBIX IPO-
LIECCOB HA PEKaX, HECYIINX OOWIbHBIC JOHHBIE W B3BELICHHBIC HAHOCHI,
U THIPOTEXHUUECKUM COOPY)KEHHSAM, PAcIOJIOKEHHBIX Ha HUX. llomyden-
HBIE SMIIMPUYECKHE 3aBUCHMOCTH MO3BOJIIIOT PAacCUMTaTh M OLEHHUTH 00-
IIYI0 HAMpaBJICHHOCTh MPOUCXOSIINX AehOopManuii peqHOro pycia u Ka-
HAJlOB, a TaKXe CJenaTh HaydyHO OOOCHOBaHHBIH BHIOOpP MEpONPHUATHH
1o obecnieyeHnto Ge3omacHOro (YHKIMOHHPOBAHUS BOA03a0OPHBIX Y3JI0B
opocuTeNnbHbIX cucTeM. CleayeT OTMETHTh 3HAUUTEIbHBIH (yHIaMeHTab-
Hblit Bkiag BHUUI UM B 0011yto TeopHio IBHKEHUSI HAHOCOB, YTO MMEET
0oJIbIIIOE TPAKTUYECKOE 3HAa4YeHHe, KaK B HACTOSIIEM, TaK U B Oyayliewm,
HarpuMmep, IpHu pa3padoTKe CHCTEM NMPUHSTHUS PELIEHUH MO MPOTHO3UPOBa-
HUIO ONACHBIX PYCJOBBIX nedopmanmii [3]. ITonbiTka co3naHus TakoW cH-
CTeMBI NIPUHATHUS penieHnii Opiia mpeanpuHsTa emé B 70-e ToIsl B paMKax
pa3pabateiBaemoit B Te Toasl ACY, koTopas oKaszajach HE BOCTpeOOBaH-
HOM.

BaxxnHoe 3HaueHNE (U3NIECKOTO MOJACITHPOBAHUS MOXKHO IPOMILTIOCTPH-
poBaTh Ha NMPUMEPE MOJEIMPOBAHMS HPOLECCa CaMOpPa3MbIBa IPH MPOCKTH-
poBaHuu comnpsbkeHus kanana Bonro-Zlon ¢ pekoit lon. MccnenoBanus mnpo-
BOJJWJIMCH HAa PYCJIOBOM pa3MbIBAEMOM MOJIEIH, TPEICTABICHHON Ha puc. 2.
be3 npoBeneHust JaHHOTO (PU3NUECKOrO MOJIETMPOBAHKS OYE€Hb TPYIHO OBLIO
IpenyrajaTh BOSHUKHOBEHHE TIPOIiecca MEaHAPUPOBaHUs U3-3a 00pa30BaHUs
KOHYyca BbIHOCA B p. JIOH BCIIECTBHE Pa3HUIIbI BEIMUMH TPAHCIIOPTUPYIOIIEH
criocobHocTH p. [IoH M pa3mbIBaeMol NMHOHEPHOH TpaHIIen. Pe3ymbTatom
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HCCIIeI0BaHNH ObUTa JTOKa3aHa HEBO3MOXKHOCTh CTPOUTENBCTBA KaHAJA CIIO-
co0OM caMopa3MbIBa U MONTyYEHHUs IPOSKTHOTO Npoduiist kaHana [3].

B nocnennee BpeMs, B CBSI3U C yBEIMUYCHHEM CEHCMHUYECKON aKTHBHO-
ctu B Cpennelt A3un, BHOBb BO3HHK MHTEpec K npobiiemam Capeskoro o3e-
pa. Bosmoxnoctu ruapasnuyeckoit nadoparopurn BHUWUI'uM no3soauiu
MPOBECTH YHUKAIBHBIN SKCIIEPUMEHT 10 MCCIIEIOBAHUIO ITOCIEICTBUI 00-
pYILIEHHs TPYHTOBBIX Macc B o3epo. Ha puc. 3 mpencrasnen pabounit Mo-
MEHT TPOBEJCHHMA MOJAEIBHBIX HCCIENOBAaHUI Ppa3IMYHBIX BOJIHOBBIX
pexxuMoB B Cape3ckoM 03epe BCIEeACTBHU 00BasIoB M onon3Hed. [Tomyden-
HBIE€ DKCIIEPHMEHTAIbHBIE 3aBUCUMOCTH BOJHOBBIX IPOLECCOB MO3BOJSAIOT
CIPOTHO3MPOBaTh 00BEMBI IIEpEBa BOJBI YePE3 ECTECTBEHHO 00pa30BaB-
HIyIOCS TUIOTHHY NIPH Pa3IMYHBIX BapHAHTaX OOPYIICHUS CKaJIbHOTO TPYHTA
B 03ep0 M OLECHUTHh MacIiTaObl BO3MOXHBIX KaTaCTPO(DUUECKHX MOCHEa-
ctBuii [4].

Puc. 3. MonenbHbie

Puc. 2. MozenbHbIC HCCITCIOBAHNS COIPSIKCHHS HCCIICIOBAHMS BOJIHOBBIX
kaHaina Bonro-Jlou ¢ p. Jlon MeTonoM caMopa3MbiBa pexumoB B Cape3ckoM o3epe
IpU TTOMOILM YCTPONCTBA MHOHEPHON TPAHIIEH BCIIE/ICTBHH 0OBAJIOB U

OMOJI3HEN

K coxanennto 90-e M mocienyromue Trojsl HEraTUBHBIM 00pa3zoM
CKa3aJIMChb Ha pabdo4YeM COCTOSHMM THAPOTEXHHYECKOH Jsaboparopun
BHUWI'uM, mpuBemuM K ee 3amylieHdto. B To jke BpeMsl HaKOIUICHHBIN
HAyYHBI TOTEHOMAT OKa3blBAJ M OKAa3bIBAET HEOLCHUMYIO IIOMOIIb
B IIPOBEACHUM HATYPHBIX MCCICIOBAHUH TEMeph YXKe IPOBOIUMBIX
Ha HOBOM TEXHOJOTHYECKOM YPOBHE M C TIOMOINBIO COBPEMEHHON
N3MEPHUTENBHON anmaparypbl. OJTO 3HAYMTEIBHO YCKOPSET pa3paboTKy
MEpONPUATHH MO TPEAOTBPAIICHUIO PA3IMYHOTO pOJa HETaTUBHBIX
MOCJIEACTBMHA MPH D3KCIUTyaTalldd OPOCHTEIBHBIX CHCTEM U OTACIBHO
CTOSAIIUX TUAPOTEXHUUECKUX COOPYKEHUI.
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B kauecTtBe mpHMepa MOXHO TIPUBECTH HATYpHBIC HCCIEIOBAHUSA
10 PETYINPOBAHMIO HAHOCHOTO peXHMa B BepXHeM Obede (PpOHTATBHOTO
B0J103a00HOTO y37a [5], a TakKe HMCCIEAOBaHUS PYCIOBBIX JeopMaruii
Ha p. OOu, BemmomHennsie B0 BHUUT'uM [6]. Ha puc. 4 mpencraBicHb
pe3yabTaTH NccienoBaHui aedopmarmii p.O6u B paiione 1. JIokocoso.

OnpIT BHEAPEHHS pe3yNbTaTOB HAYYHBIX HCCIICJIOBAHUM IOKa3all
HEOOXOJMMOCTh PAacCMOTPEHUSI 1IeJOr0  psila TaKUX IOKasaTesew,
Kak ()MHAHCOBBIE BO3MOXKHOCTH, SKOJOTHYECKHE TpPEOOBAaHUS, a TaKkKe
HEOOXOAMMOCTh  coOyofieHHss ~ OajlaHca  HMHTEPEeCOB  Pa3iIMYHbIX
BOJIOIIOJIb30BATENEH 00IIel BOJOPECYPCHON CHCTEMBI PE4HOro OacceiHa.
Ot0 TpedyeT pacmupeHns MacITaboB BHEAPCHUS aHATUTHYECKIX METOIOB
U UCIIONb30BAHWSA CHUCTEMHOTO aHAJM3a B MPAKTHKE YIPaBICHUA
BO/I0X03s1iicTBeHHBIM KoMIuiekcoMm AITK.

I _EE
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Puc. 4. UccnenoBanue pycioBbix aedopmanuii p. Oou
B paiione 11. JIokocoso [6]

Taxkum 06pa30M, nepexoa Ha HOBBIM T€XHOJIOTUYCCKUN YpPOBCHb yIIpaB-
JICHUSA OPOCHUTCIIbHBIMU CUCTEMAMU C UCIIOJIb30BAHUEM III/I(l)pOBLIX, I/IH(i)Op—
MaOUuOHHO-KOMMYHHUKAOUOHHBIX TeXHOHOFHﬁ, CHUCTCMHOI'O aHajlu3a H ME-
TOJ0B (1)1/131/1‘-1601(01"0 U MaTeéMaTU4€CKOro MoACJIMpPOBAHUA MO3BOJIACT I10-
HOBOMY HOﬂOﬁTH K OCMBICJICHUIO HMCIOLICTOCA HAYYHO-TCXHHUYCCKOTO
1 TEXHOJIOTHYIECKOT' O IMOTCHIMAJIa, HAKOIUIEHHOTO 32 MPOIIEAIINE T'OAbI.
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VIIK 631.6

BJIUSIHUE U3MEHUYUBOCTU CYMMAPHOI'O UCIAPEHU S
1 OPOCUTEJILHON HOPMbI HA YPOKAMHOCTh CAXAPHOM
CBEKJIBI

. B. Oabrapenko, a-p TeXH. HayK
. C. IlepeBep3eBa, aciupaHT
HoBouepkacckuil HHAKEHEPHO-METUOPATUBHBIA HHCTUTYT
uM. A. K. Koprynosa ¢punman ®I'BOY BO «JloHckoit AV »,
r. HoBouepkacck, Poccuiickas ®enepauus

KiroueBble cioBa: OpOIICHUE, CyMMApHOC UCIIApCHUC, TPAHCIIUPpAIIUs,
YPOXKaWHOCTh caxapHOM CBEKJIBI, BOAHBIN OanaHc, OMOKIMMATHYECKHE KO-
3G PUIUCHTHI.

AHHoOTanus: B craTthe npuBeneHBl pE3ysbTaThl UCCICAOBAHUN, IIPOBE-
JCHHBIX JJIA YCTAHOBJICHUSA CTCIICHU BIUAHUA OpOCHTeHBHOﬁ HOPMBI U UH-
TEHCUBHOCTH IPOLIECCOB 3BANOTPAHCIHUPALMA HAa YPOXKAWHOCTh CaxapHOU
CBEKJIBL.

Keywords: irrigation, total evaporation, transpiration, sugar beet yield,
water balance, bioclimatic coefficients.

Summary: The article presents the results of studies conducted to de-
termine the degree of influence of the irrigation norm and the intensity of
evapotranspiration processes on the yield of sugar beet.
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IIpenmerom wuccrnenoBaHUN SIBISIETCS YpPOKAWHOCTH CaxapHOW CBEKIIBI
1 €€ U3MEHYMBOCTb IPU PAa3IM4YHBIX IMOJMBHBIX HOPMaxX B Pa3lIMYHBIE IO
BOJI000ECTICYEHHOCTH T'O/bl. AKTYyaJbHOCTh M3yYEHUS! OOBEKTa HCCIIeI0Ba-
HUIl OCHOBaHAa Ha BO3MOXHOCTH IPUMEHEHHUS IOJIyUYEHHBIX pPEe3yJIbTaTOB
IIPU ONpENeNIeHNH BOJHOTO OalaHca MOYB Ha OpOIIaeMbIX Iuromansix. Mc-
CJIEZIOBaHUSIMH B 00JIACTH BO3/IEJIBIBAHUM CBEKIIBI B Pa3HbIE TOJbI 3aHUMa-
muck A. M. Annatses, H. A. Heaunopesnxko [1, 2]. IIpuxoaHas yacts ypas-
HEHHUS BOAHOTO OajlaHCa COCTOMT M3 BJIAr03aracoB IT0YBBI B HAYaJIE U KOHIE
BEreTallMOHHOT0 Neproa, 3 GHEKTUBHBIX OCAIKOB U OPOCUTEIHHOH HOPMBI.
OpocurenbHas HOpMa ABISIETCA KOHTPOIMPYEMOH BETHYNHOIN U e€ HayuHoe
000CHOBaHKE TaPAHTHPYET MOJYICHHE ONTUMAIBHBIX YPOXKAEB U pallHOHa-
JM3aLUI0 BOAOTIOTPEOIICHHS MEIMOPATHBHBIMH XO3SIHCTBAMH TPH BO3/EIbI-
BaHHUHU KyJbTYp. PacxoaHas yacTh BOAHOTO OajlaHCa XapaKTepU3yeTcs CyM-
MapHBIM HCTIapEHHEM (IBANOTPAHCIHpPAINEH) U MOTEPIMH OPOCHUTEIbHON
BOJBI. B TOXXEe Bpemsi, 3HAUNTENbHAst 4acTh BOABI, MOTpedsieMast caxapHOH
CBEKJIOH, pacXOAyeTcsl Ha TPAaHCIUPALMIO, KOTOPas ABJIAETCSA 4acTbiO IIPO-
ecca CyMMapHOTO ucnapeHus. TakuM o0pa3oM, HENbI0 UCCIEIOBaHUS SB-
JS€TCA MONyYeHHE XapaKTEPUCTHK 3aBHCHMOCTH YPOXKAWHOCTH CaXapHOU
CBEKJIBI OT BEJIMYMH CYMMapHOTO UCHApEHHs] U OPOCUTEIBHON HOPMEI. 3a-
Jla4y, MOCTaBJICHHBIC AJIS JOCTM)KEHUS LIEJIM: MPOBEIEHHE MOJIEBBIX OIIBI-
TOB, HANpAaBJICHHBIX HA BBIABICHHE 3aBUCHMOCTEH MEXIY YPOXKAMHOCTBIO
CaxapHOU CBEKIBI, OPOCUTEJIBHON HOPMOM U CYMMAapHBIM HCIApPEHHUEM C
nmocienyomneii 00paboTKOM pe3ysIbTaTOB METOJAMH MaTeMaTHYCCKON CTa-
THUCTHKH, TIOTy4YCHNE YPaBHEHUS U IpaMKOB, XapaKTCPU3YIOUINX HAIMIHE
B3aMMOCBSI3€1 OMMHCHIBAEMBIX IPOLIECCOB.

[Tockonbky BBIOpaHHBIA METOJT MCCIEAOBAaHUS MpEroJiaral HaIudue
MOJIEBBIX MCIBITAHUH, TO MECTOM UX MPOBEACHUS CTAIHN PEIPE3CHTATUBHBIC
yuactkn OAO «HuBay», pacnonaratoumuecss B BecenoBckom paiione Po-
CTOBCKOI1 061acTH.

W3BecTHO, YTO Ka)a0H CTaauil pa3BUTHUSL MOCEBOB CaxapHOM CBEKJIbI
MPUCYINA pa3Has TEIUI000ECTIEYCeHHOCTh | JUIsl 0OBbETUHEHHS TaKuX Iepro-
JIOB TIPUHATA IIKajla OTHOCUTEIBHON CyMMBI TeMIeparyp Bo3ayxa. CooTHe-
CEHHME OPOCHUTENBHBIX HOPM K TaKMM IEepHOJaM HEOOXOIUMO Uil MOJyde-
HUSI KOJINYECTBEHHOM OIIEHKH (B MPOLIEHTHOM BBIPAXEHUH) PACXOJO0BaHUS
BOJIBI Ha Ka)XI0¥M CTaauM Pa3BUTHUS pacTEeHHUI OT oOIIeif OpoCcCUTEN HOM HOp-
MBI (Tab. 1).
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Tabnuua 1. Pacnpenesnenue opocuTe/IbHOM HOPMBI 10 IEPHOAAM

Ne nepuona Jlatel nepuona PacxomoBanue BOZ[EI“ B % OT 00wIei
HavaabHast KOHEYHAs OpPOCHUTEIILHON HOPMBI
1 01.05 15.06 10-15
2 15.06 31.08 50-65
3 31.08 15.10 15-20

[Tyrem aHanmmM3a MoJy4EHHBIX AaHHBIX 00 3JEMEHTaxX BOJHOro OaiaHca
(tabu. 2) ymanoch yCTaHOBUTb, YTO YBEIHUYCHUE MOIUBHOI HOpMEL OT 0,8M
0 1M crocoOCcTByeT 3HAYMTENEHOMY HPUPOCTY YPOXKAaHHOCTH CaxapHOM
CBEKJIbl M MHTEHCH(UKALINH ITPOIIECCOB CyMMapHOT'O HCIIAPEHUSL.

Ta6nuna 2. CocTaBiasiionine BOAHOTO 6ajJaHca U YPO:KAHHOCTH CBEKIIbI B BereTallHOH-
Hblii nepuon, 11 =25 % («cpeaHecyxoii» roxu)

Bapuanr DreMeHThI BOAHOTO Oatanca, MM v, K. / K /
OIbITa Wy | P | M | Wi | ET T/ra ET, MM/T M, MM/T
JI =25 % («cpennecyxoii» rox)
1 (m) 321 160 | 370 302 559 52,2 10,7 7,8
2 (0,6m) 320 160 | 222 270 438 34,9 12,5 6,5
3(0,8m) 325 160 | 296 288 501 43 11,7 7,1
4 (1,2m) 320 160 | 452 315 617 53,4 11,7 8,5
Cpenuue 3251’ 160 | 335 294 529 45,8 11,7 75
o (MM) 2,6 963 | 19,27 76,8 8,6 0,74 0,87
V (%) 0,8 28,7 6,5 14,5 18,8 6,3 11,6

HCPy5=4,7 1/ra
=50 % («cpennuii» rox)

1(m) 320 220 | 300 | 320 530 53,8 9,9 5,6
2 (0,6m) 322 220 | 180 | 280 430 37,9 10,9 4,2
3(0,8m) 330 220 | 240 | 310 460 47,1 9,8 4,7
4 (1,2m) 325 220 | 360 | 325 580 54,0 10,0 59
Cpenume | 327 220 | 270 | 308,8 506 48,2 10,2 51
G (Mm) 4 88,5 | 20,16 | 60,56 7,6 0,51 11

V (%) 14 33,5 6,7 12,5 15,8 50 21,6

HCPy5=3,9 1/ra
=75 % («cpeaHeBJIaKHBIID» rox)

1(m) 350 250 | 210 320 490 55,8 8,8 3,76
2 (0,6m) 350 250 | 126 300 426 45,8 9,3 2,75
3(0,8m) 344 250 | 168 314 448 50,8 8,8 3.3
4 (1,2m) 345 250 | 252 335 512 53,8 9,5 4,7
Cpennue | 347,3 | 250 | 189 328 469 51,5 9,1 3,6

G (Mm) 10,1 54,2 | 145 39,07 43 0,93 0,8

V (%) 2,9 28,7 4,6 8,3 8,4 10,2 22,9

HCPovs = 4,1 T/ra
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Takue pe3ymbTaTel OTOOpaXKAIOTCS B TEPBBIX W TPETBUX BapHaHTax
OIBITOB BHE 3aBUCHMOCTH OT BJIaro00ECIICUYE€HHOCTH T'0jia HCCIIEIO0BAHUM.
VYBeNnu4yeHre MOJMMBHOW HOPMBI CBBINIE 1M Takke MPUBOJUT K POCTY ypO-
JKAHOCTH, OJJHAKO 3aTPAYeHHOE KOJUYECTBO BOJbI (1,2M) B yClIOBUAX Je-
¢urmra BOIHBIX PECYPCOB OKA3hIBACTCS MaIOd((PEKTHBHBIM MPU CPABHHU-
TENbHOM aHalK3€ JaHHBIX O MPHUPOCTE ypoxkalfHOCTH. B Toxke BpeMs opo-
CUTEIIbHBIC HOPMBI B «CPEHECYXOi» TOJ BBIIIC, YEM B «CPEAHCBIAKHBINY,
OJTHAKO TIOKa3aTeNI CYMMAapHOTO HCIAPEHHsI 32 «CPETHECYXOW» TOJ BHIIIE,
4eM B APYTHE TOABI MO0 00eCHeueHHOCTH. TakWe pe3yNbTaThl IO3BOJIIOT
cIenaTb BBIBOJ O TOM, YTO CyMMapHBIE ITOKa3aTeIN TeMIIepaTyp 3a BereTa-
IUOHHBIA TEPHOJ YYaCTBYIOT B (POPMHPOBAHHH TPOIECCOB CYMMAapHOTO
UCTIApeHHS HapsAy C TeM, KaK OKa3bIBAalOT BIUSHHE Ha ITOKA3aTEeNH BOJO-
00ecreueHHOCTH JIET.

IlyreM HCIOIB30BaHMSA MAaTEMaTHYECKO-CTATUCTHYECKUX METOMOB IPH
00paboTKe pe3ynbTaTOB HCCIEAOBAHUI MOJIyYeHBI NBYX(AKTOpPHbIE ypaB-
HEHMs 3aBUCHUMOCTH M3MEHEHUS YPO’KaHHOCTH OT OPOCHUTEIBHBIX HOPM, Ha
OCHOBaHHMHU KOTOPBIX MOXHO paccuurtarh Haubosee 3((GeKTUBHBIN BapUaHT
peXnMa OpOIIeHHs IPH YCIOBUU JIMMUTHPOBAHHOCTH BOJHBIX PECYPCOB.

Y, = —0,76 M, + 1,8M, — 0,063, 1)

rae Y,— mokaszaresb, MPEACTABISIIONINA COOOH OTHOUICHHE (aKTHYCCKOU
ypoxaiinoctu — Yy x V,,, IOIy4Y€HHOH NpPU PEryIUPOBAHUH
BJIaXKHOCTH B Tipenieniax 0,8m — 1m it pacyeTHOro roja;
M, — moka3zatelb, MPEICTaBISIIONINA cO00H OTHOIIEHHE (PaKTUISCKON
HOPMBI My, 00ecrieunBarolel mogydeHue ypoxas — ¥y K OpocH-
TeJbHOH HOpMe M,,, obecneunBaroieil noanepKaHue BIAKHO-
ctu o4kl B nipenenax 0,8HB-HB mist pacaerHoro roaa.

YcTaHOBIIGHHBIE 3aBUCHMOCTH HWMEIOT KOPPEISIIMOHHBIE OTHOIICHWS,
koTopsle paBHbl 0,71 u 0,81 cooTBEeTCTBEHHO.

Jedumur BomHBIX pecypcoB MpeAroiaracT paluoHaIbHOE MX HCIIOJb-
30BaHKe, BO3MOXKHOE MPU BHEJPEHUH HAYKOEMKUX TEXHOJIOTUN U METOAUK,
YTO B CBOIO OY€pElb, BHIIIOJIHUMO ITPH IIPUMEHEHUH 000CHOBAHHUS PEKUMOB
OpOIIEHHs AJIS NMOYBEHHO-KIMMATHUECKUX YCIOBUI MeCTa PacHOJIOXKEHUS
CeJIbCKOXO3SMCTBEHHBIX yroauid. st 9 (eKTUBHOTrO ynpaBieHUs! BOAHBIM
PEXUMOM pacTEeHHH B 3aBUCHMOCTH OT BOJONOTPEOHOCTH UIS Pa3IAIHBIX
CcTamuil pa3BUTHA, YCTAHOBICHBI 3aKOHOMEPHOCTH «CyMMapHOE HCIape-
HHE — ypOoKaHOCTB» (pHUC. 1) M «ypOoKaWHOCTh — OPOCHUTEIbHAs HOPMay
(puc. 2) [3, 4].
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Puc. 1. 3aBHCHMOCTB ypOXKaHHOCTH OT 3BANOTPAHCIIMPALIU CAXapPHOH CBEKIIBI

1,01

o

o ¥,= 0,76 M, + 1.8M,- 0,063
0.6 1 r=02%81

0.4 > M

0.4 0.6 0.8 1.0 12 M, =52

Puc. 2. 3aBucuMocTh yporkaiHOCTH CaXapHOU CBEKIIBI OT OPOCHTEIBHOI HOPMBI:
V, — cooTHoteHHe dakTudecKoit ypoxaitHocTH (Yg) k pacueTHOH (Ypacy);
M, — cooTHOIIeHNE HAKTUIECKOH opocuTenbHON HOpMBI (M) K pacueTHOM (Mpacd)

PesynpraTamu, TOCTUTHYTBIMU NPH NPOBEACHUH HCCIECIOBAHHUM, CTAIO
MOJTy4eHHE KOJIMYECTBEHHBIX 3HAYECHUH AWHAMHUKH ypPO)KaHHOCTH IIPU H3-
MCHEHHH OpOCHUTENBHONW HOPMBI NIPH BO3ACIBIBAHUM CaXapHOW CBEKJIBI.
Ha ocHOBaHMM TONTy4eHHBIX ABYX(AKTOPHBIX YypaBHEHHH 3aBHCHMOCTH
N3MEHEHHs] YPOXKaiHOCTH OT OPOCHTEIbHBIX HOPM IOCTPOEHBI I'paduKH,
oTo0Opakarolue B3aUMOCBS3H YPOXKAHHOCTH CaxapHO# CBEKIIBI OT OpPOCH-
TENbHOM HOPMBI M HHTEHCHUBHOCTH Ipoliecca ’BamoTpaHcnupauuu. Hc-
T0JIb3YSl TIOJIyYESHHBIE PE3yJIbTaThl TOJIEBBIX ONBITOB JUI quddepeHunamn
OPOCHUTEJIBHBIX HOPM B IIEJIOM MOXKHO CJIENaTh BBIBOJ, YTO UX YMEHBIICHHE
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Ha 20 % u 40 % npUBOAXT K CHIDKCHHIO ypoxkainoctd 33 %, 26 %, 17 %,
16 %, 13 %, 9 % B ucciexyeMble roJpl Pa3INyHOro Je(UIUTa eCTeCTBEH-
HOT'O YBJIQ)KHEHHSI.
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VIIK 378.147:53(467.4)

.JII/I‘IHOCTHO-OPPIEHTPIPOBAHHLIPI noaxona
B TIPEIIOJJABAHUU KYPCA OBIIEU ®U3UKHN
JJIS CTYJAEHTOB 1-ro KYPCA BI'CXA

M. II. ITonoben, cT. mpenogaBaTeib
YO «benopycckas rocyTapCTBEHHAS CETECKOXO03SIICTBEHHAS aKaJIeMHU»,
r. ['opku, Pecriyoiuka benapych

KaroueBble ciioBa: HpO(peCCl/IOHaHbHaﬂ MOAroTOBKA, JTUYHOCTHO OpHU-
CHTUPOBAHHOC o6yqu1/1e, neaarorudyeckass TCXHOJIOIHsA, JMYHOCTHO-
npodeccHoHaNbHOE pa3BUTHE.

AHHOTaHI/Iﬂ: JlaHHas CTaTbsa NOCBALICHA paCCMOTPECHUIO BO3MOKHOCTEH
MPUMCHCHUSA JIMYHOCTHO-OPUCHTHPOBAHHOI'O O6y‘IeHI/I$I (1)1/131/11(6 B CHCTCEMCEC
(I)OpMI/IPOBaHI/Iﬂ HpO(I)eCCI/IOHaHBHBIX KOMHCTCHI_II/Iﬁ cruenuaiaucra, €ro ro-
TOBHOCTH K pa60Te B COBPCMCHHBIX YCJIOBHUAX. B craThe mmokazaHsl pasian4g-
HBIC TIOHMMAaHUA JIMYHOCTHOI'O IIOAXOJa B O6p330BaHI/II/I; OIIPEACIICHBI
(YHKIMN THYHOCTHO-00pa30oBaTeIbHOM Cpelpl; TaHa XapaKTepUCTHKa IIPO-
(beCCI/IOHaHLHO-OpI/IeHTI/IpOBaHHLIX TEXHOJIOTHH.

Key words: professional training, personality-oriented learning, peda-
gogical technology, personal and professional development.
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Abstract: this article is devoted to the consideration of the possibilities of
using student-centered teaching of physics in the system of forming the pro-
fessional competencies of a specialist, his readiness to work in modern condi-
tions. The article shows different understandings of the personal approach in
education; the functions of the personal-educational environment are defined;
the characteristic of professionally oriented technologies is given.

Lemb TMYHOCTHO-OPHEHTHPOBAHHOTO 00Pa30BaHMs COCTOUT B TOM, UTO-
OBl 3QJIOKUTh B CTYACHTC MEXaHHW3MBI CaMOpealn3aIlii, CaMOpa3BUTHA,
aJanTaIyy, CaMOPETYIALINH, CaMO3AIlUThl, CAMOBOCIHTAHHUS U JAPYTHE,
HEOOXOIUMBIC IS CTAHOBJICHUS CAMOOBITHOTO JTMYHOCTHOTO oOpasa. JIlmd-
HOCTHO-OPHEHTHPOBAHHOE 00pa3oBaHUE MpPEANoiaraeT, 9To B XOJE OBJa-
JIeHUS] 00yYaroLIMMCSl OTIPENICIICHHBIMU TPO(ECCHOHATIbHBIMI 3HAHUSIMH,
YMEHHUSMH, HaBbIKAMH M KOMIIETCHLUMSIMH HE00X0IuMO oOecneynTh
€My BO3MOXHOCTb JJIsi caMooOydeHusi n camopasButusi. CienoBareibHo,
coJiepkaHre Npo(hecCHOHAILHOTO 00pa30BaHuUs JIOJDKHO BKIIIOYATh B ceOs
TaKUe KOMIIOHCHTHI, KaK:

1) KOTHUTHBHBIH, KOTOpPHIA oOecrieunBaeT (OPMHUPOBAHUE LIEITOCTHOH
KapTHHBI MHpa Y 00yYaroIerocs 1 SBIIETCS HHCTPYMEHTOM TPaKTHIECKON
1 TI03HABATEIHHOH EATEITFHOCTH CTYACHTA,

2) IEHHOCTHBIN, KOTOPBI mOMoOTraeT o0ydJaromemycsi B BbIOOpe Hd-
HOCTHO 3HAaYWMOW CHCTEMBI IIEHHOCTHBIX OpPHEHTAIlMd M CII0OCOOCTBYET
(hopMHPOBAHHIO MPOPECCHOHATBHON HAMPABICHHOCTH JIMYHOCTH;

3) nesaTenbHOCTHO-TBOPYECKHI, KOTOPBIH COACHCTBYET (OPMUPOBAHHUIO
U Pa3BUTHIO y 00y4aromMXcsi TBOPUECKUX CIIOCOOHOCTEH M pa3HOOOpa3HbIX
CHOCO0O0B AEATEIBHOCTH, HEOOXOAUMBIX JUISL CaMOpEaIM3allii U CaMOAKTY-
aNn3alMu JJMYHOCTH B NIPO(ECCHOHAIBHON M COLIMOKYJIbTYPHOU cdepax;

4) NMYHOCTHBIN, KOTOPHIA obecnieynBaeT (POPMHUPOBAHUE y OOyHarolie-
rocst CiocOOHOCTH K CaMOIO3HAHMIO U CaMOCOBEPIICHCTBOBAHHIO, IOMOTa-
€T €ro XM3HEHHOMY H NPOo(eCCHOHATIbBHOMY CaMOOIpEIeNIeHUI0, POpPMUpY-
€T €r0 JINYHOCTHYIO TO3UIIHIO.

[ToctynuB B By3, KaK IPaBWIIO, Y CTYICHTOB HaOII0AaeTCsl HE OUYCHb BHI-
COKHMI YpOBEHb MOTHBAaLMU OOy4deHHS (PM3WKE, CTPEMIICHHS TOCTH)KCHUS
[IOCTABJICHHBIX LEJIEH.

s mpodHOTO YCBOEHHWS 3HAHWH MO MpEIMeETy TpedyeTcs chopMHpo-
BaTh [MO3UTUBHOE OTHOLICHUE, HHTEPEC CTYJIEHTOB K M3y4aeMOMY MaTepHa-
ay. [ToaToMy nepen npernopaBaTeneM CTOMT 33/1a4a OPraHU30BaTh y4eOHbIH
IpoLecc Tak, YTOObl OH CTall MO3HABATEIbHBIM, TBOPUYECKHM HPOLIECCOM,
B KOTOPOM y4eOHasi JAEATEeIBbHOCTh CTYIEHTOB CTaHOBHTCSl YCIIEIIHOW,
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a 3HaHMUA BOCTpeOOBaHHBIMH. OIWH W3 BO3MOXKHBIX BAapHAHTOB PEIICHUS
9TOM 3aaud 3aKJIFYacTCs B Pa3pabOTKEe JHMYHOCTHO OPHUECHTHPOBAHHOIO
MoJIX0/1a K 00YUYCHHIO CTYACHTOB, KOT/Ia BO IIaBy yIJia CTAaBUTCS JIMYHOCTh
CTyJeHTa, €€ CaMOOBITHOCTh, YHUKAIbHOCTh, HETOBTOPUMOCTb.

JIn4HOCTHO-IeSITENBHBINA MOAX0/ B Ipoliecce o0ydeHHs (GU3MKe INpen-
MOJIaracT BBIMOJHCHUE TAKUX BHJOB JIEATCIBHOCTH, KOTOPBIC OyAyT obec-
MCYMBATh Pa3BUBAIOIICE BO3JCHCTBHE HA BCE CQEphbl JIMIHOCTH CTYACHTA,
CITOCOOCTBYSI MOTHBAITUH K M3yUEHUIO (DU3UKH.

B mMYHOCTHO OPHEHTHPOBAHHOM O00pa30BaHHUU CTYJCHT — IJIaBHOE JIEH-
CTByIOIIEE JINIO Bcero obpasoBarenbHOrO mporecca. [IpemomaBatens cra-
HOBHUTCS HE CTOJBKO «HCTOYHHKOM HH(POpPMAIMH» U «KOHTPOICPOMY,
CKOJIBKO AMAarHOCTOM ¥ TIOMOITHUKOM B Pa3BUTHHU JHYHOCTH cTyaeHTa. Op-
TaHM3alUsl TAKOI'0 YYEOHOTO TpoIecca MPEAIoyiaracT HaJHIUue PYyKOBOJ-
cTBa, (opMylia KOTOPOTO BIOJHE MOXET OBbITh B3sTa y M. MoHTeccopu —
«IOMOTH MHE CJICNIATh 3TO CAMOMY».

st Toro 4ToOBI y CTYJICHTOB IOBBICHIIUCH TBOpPYECKAsh aKTHBHOCTB,
JH0003HATEFHOCTD, CAMOCTOSITCIBHOCTh, MHUIIMATUBHOCTD, JKCIIAHUE 3HATH
1 BEPUTH B COOCTBEHHBIE BO3MOXKHOCTH, HEOOXOANMO: UCIIOJIL30BAHHUE Pa3-
HOOOpPa3HBIX (OPM M METOJOB OpPTraHWU3alU{ YIeOHOW NeATEeIHHOCTH, TM03-
BOJISIIOIINX PACKPHITh CYOBEKTHBHBIM OIBIT CTYICHTOB, IOJYYCHHBIH B
IIKOJIe; CO3JaHHWe aTMOC(Ephl 3aMHTEPECOBAHHOCTH KaXKJIOTO CTyJACHTa B
paboTe; MCIONB30BaHNE METOIUYECKOTO0 MaTephaia, MO3BOJIIONIETO CTY-
JIEHTY BBIOMpATh HamOoJee 3HAYMMEBIE NI HETO BUI M GopMy y4eOHOTO
CONICPKAHMUS; OIICHKA NEATCITFHOCTH CTYACHTa HE TOJBKO MO KOHEYHOMY
pe3ynbTary, HO M 1O TPOLECCy €ro JOCTHKEHHS; NOOLIPEHHUs CTyIeHTa 32
HaXO0XJICHUE CBOETO CI0C00a BBIMOJIHEHUS 3aaHus; CO3/IaHHE Iearornye-
CKUX CUTyallMid OOLICHHS Ha 3aHSATHH, IMO3BOJIIONIMX KAXKIOMY CTYACHTY
MIPOSIBJISITh HHUIIMATUBY, CAMOCTOSATEIEHOCTh, U300pEeTaTeIbHOCTh B CIIOCO-
0ax BBITIOJHCHUS 3a/IaHUS; MPEAOCTABICHUE BO3MOXHOCTH JJIsl €CTECTBCH-
HOT'O CAaMOBBIPAYKCHUS CTYICHTA.

B cBoeit paboTe NCTIONB3YI0 HEKOTOPHIE AJIEMEHTHI COBPEMEHHBIX TIe/Ia-
TOTMYECKUX TEXHOJIOTHH JTMYHOCTHO OPUEHTHPOBAHHOTO OOYYEHHUS: TEXHO-
JIOTHSI TIOJTHOTO YCBOEHHSI 3HAHHIL, TEXHOJOTHS HMCCIEI0BATEIbCKOTO 00Y-
YEeHHSI.

[pu n3yueHnn GU3NKN CYIIECTBYET TPH BHIA 3aHATHI:

1) nexuust;

2) MpaKkTUYECKKE 3aHSTHS;

3) naboparopusie 3austust [2].

214



ITpu nposeneHNH 1a0OPATOPHBIX 3aHATHH MPUMEHSIO 3a4eTHYIO (hopmy
oOydeHust. 3a4yeThl IMO3BOJIIIOT IPOBEPUTH KaXJIOTO CTY/AEHTA, BBIABIISS
npoOesnbl B €ro MoAroToBKe. Kaxiplii CTyIeHT IO0IDKEeH NpOoJIeMOHCTPUPO-
BaTh pe3yJbTaTbl YCBOGHHMS MaTepHaia B IIEJIOM, I0Ka3aTh, HACKOJIBKO
OCMBICJICHHO W CHCTEMaTHYHO OBJaje] M3y4eHHBIM MarepuajioM. B mpen-
JIBEpUH 3aueTa CTYJCHTHl MMEIOT BO3MOXHOCTB IOJYYHUTHh KOHCYJIBTAIIHIO
10 BOIIPOCaM, BBI3BABLINM 3aTPYAHEHHUSI.

[Ipu BO3HUKHOBEHUH 3aTPYAHEHHUI B X0 BBHIIOJHEHHS Jab0paTOpHO
paboThl MpHuOerar0 K MOMOIIN CHIBHBIX CTYAEHTOB, KOTOPBIE BBICTYMAIOT
B POJIH MIPETIOaBaTeNs M OOBSICHAIOT, KOHCYJIBTHPYIOT 110 TOMY HJIH HHOMY
Borpocy. Ecim mponecc oOydeHnst mpomien YCIEHIHO, «IIPEToJaBaTeln)
UMEIOT BO3MOJKHOCTH ITOJYYHTbh BBICOKHMH Oall HE TOJNBKO 3a 3HAHHA,
HO ¥ 32 00y4eHHs1 CBOETO TOBApHIIA.

Merto pOEKTOB 00ECHEeYNBaET JIMYHOCTHO OPUEHTHPOBAHHOE BOCIIH-
TaHUE B O0YYCHUH, TAK KaK OH MPAKTUYECKU BOMpAET B ceOS U APyrue co-
BpPEMEHHBIE TEXHOJIOTHH, HapuMep oOydeHue B coTpynHudecTBe. [Ipoekt-
Hasi METOJMKA JIaeT BO3MOXHOCTh BKJIFOUUThH CTYACHTOB B peasibHOE 001ie-
HHE, ONMPAsCh Ha MHCCIENOBaTEIbCKYIO NEATeNIbHOCTh, HA COBMECTHBIN
TPy, U YBUAETh pEealbHbIC PE3yJIbTaThl CBOEro Tpyxaa. Pabora Ham mpoek-
TOM TIpEZNoJiaraeT Co3JaHHe MAaKCHMAJIBHO OJIarONpPHSATHBIX YCIOBUH
JUISl PACKPBITHA M TIPOSIBIICHHUS TBOPYECKOT'O IOTEHIMANA CTYJCHTOB, pas-
BUBAET MX BOOOpaxkeHHWe, (aHTa3mio, MpinuieHne. [1pu stom opmupyercs
BHYTPEHHUI MOTHB U JKeJIaHWE Y3HATh YTO-TO HOBOE WMJIM CHEJIaTh CBOMMH
pykamu. HaumnaemM ¢ MHHH-TIpoeKTOB. lIpakTHKyeM cocTaBieHHE 3a1ad
Pa3IMYHOIO YPOBHS CJIOKHOCTH.

Pa3BUTHIO TBOPYECKOTO MBIIIICHUSI CIIOCOOCTBYET LieJieHANpaBICHHAS
OpraHu3aiys HMCCIe0BaTeIbCKON JeITeIbHOCTH CTYyIeHToB. Mccnenosa-
TEJILCKYIO JIESITEIbHOCTh MOXKHO OPraHU30BBIBATh IO JIFOOOH TeMe u3ydae-
MOTO Kypca (PM3UKHU B BU/IE HAITUCAHUS CTYICHUCCKHUX CTaTed. 3afaHus 1mo-
JOOHOTO THIIA BBI3BIBAIOT MOIJIMHHBIN HMHTEPEC K M3y4acMOMY MaTepualy,
CTUMYIIUPYIOT AOIOJIHUTEIFHOE YTEHHE, MOArOTaBIMBAIOT K Oosee riybo-
KOMY ¥ OCMBICIIEHHOMY BOCTIPHSATHIO U3y4aeMOr0 MaTrepualia, HHTEpEeCHOMY
pemienuro npodemsl. Tak, npu n3ydeHun TeMbl «ONTHKA» CTYIEHTHI 3e€M-
JIEyCTPOUTENILHOTO (haKyinbTeTa Beerjaa ¢ 0COObIM HHTEPECOM CIIYLIAalOT WH-
(opManyo O NPUMEHEHWH 3aKOHOB ONTHKH B TE€0JE3MYECKHX INpHubopax.
3a Heili cnenyer Bonpoc: «l e npuMeHsieTcst onTuka B reoae3nu?y». [Ipeana-
Tal0 HECKOJBKO METOIVK, KOHCYIBTHPYIO MO JaHHOMY Bompocy. CTyIeHTHI
Hamucanu crarb «MeTofbl M3ydeHHS TPaBUTAIIMOHHOTO MO 3eMIINy,
«BnustHME pedpaknuy Ha TEOAE3NIECKUE U3MEPEHUS» C KOTOPBIMH BBICTY-
Tany Ha KOH(QEPEHIHNAX, 9TO CIIOCOOCTBYET MPUOOPETEHUIO OTIBITA BEICTYII-
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JICHUs! TIeper] MyONMKOW, YMEHHH YETKO M3JIaraTb CBOHM MBICIH, aHAIN3UPO-
BaTh, 00001aTh, €IaTh BLIBOIEI.

HccnenoBatenbekast paboTa — 9TO HE TOJIBKO YCJIOBHE YCIEIIHOM camo-
peaM3any TBOPYECKOH JIMYHOCTH, HO ¥ BO3MOXKHOCTH OOIIEHHS C €IUHO-
MBIIUICHHHKaMH — CBEPCTHHUKAMH U B3pocibiMu [3].

TakuM 00pa3oM, HMCIOJIB30BaHHE JIMYHOCTHO OPUEHTHUPOBAHHOTO 00Yy-
YEeHUs. Ha 3aHATUSIX (U3MKH MO3BOJISIET CTYAEHTaM peajlbHO OLIEHUBATH
CBOU BO3MOJKHOCTH, MEXAY NPENOJaBaTeNIeM U CTYy[JCHTAMU YCTaHABINBA-
I0TCS TTAPTHEPCKHUE OTHOIICHUSI, KOM(OpPTHAs ICHXOIOTHYECKas aTMocde-
pa, MOBBIIIAETCS KaueCTBO 3HAHWM. A Jydiled Harpaiod CIy>KUT BO3pac-
TAIOIINI HHTEPEC PEOST K IIPEIMETY.
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YUYET HOBEPXHOCTHOI'O CTOKA
TP BOJOBAJTAHCOBBIX PACHETAX

H. A. PomaHoOB, acCUCTEHT
YO «benopycckas rocyTapCTBEHHAS CETECKOXO035ICTBEHHAS aKaJeMU»,
r. l'opxw, Pecmybmika benmapych

KiroueBble cioBa: OpOIIIE€HHUE, CPOKU TTOJIUBA, PEIKUM OPOLICHHA, BOJI-
HBII OanlaHc, MOBEPXHOCTHBII CTOK

AHHOTalIl/Iﬂ: B CTaTbC PACCMOTPCHO BJIMUAHUEC MOBCPXHOCTHOTO CTOKaA
Ha ompeAcJICHUEC CPOKOB IIOJIMBA. Onpe,ueneHo, YTO CTOK SABJIACTCA CYILEC-
CTBCHHBIM 2JICMEHTOB BOJHOI'O OajaHca Ha OTACJBbHBIX 3JICMCHTAX CKJIOHA.

Keywords: irrigation irrigation, significant irrigation, irrigation regime,
water balance, surface runoff

Summary: the article considers the influence of surface runoff on the
timing of irrigation. It is determined that the runoff is an essential element
of the water balance on individual elements of the slope.
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3acyluTMBbIC SIBJIICHHS Ha TEPPUTOPUH benapycu SBISIFOTCS OTHOM
U3 IPUYUH CHUXKEHHS YPOXKAWHOCTH CEIbCKOXO3SUCTBEHHBIX KYIBTYD.
HawuGornee 3¢ GeKTUBHBIM pellieHHeM JaHHOW MPOOJIEMbI SBIISETCS PETyJIH-
POBaHHMs BOJHOTO PEXUMA MOYB MOCPEACTBOM opoiienust [1, 2].

Boo6anancoBbie pacueThl SIBISIOTCS OJHUM M3 PACIPOCTPAHEHHBIX Me-
TOJIOB OIpEJE/ICHHsT CPOKOB MOJIMBA, OJHAKO TOYHOCTH JAHHBIX PACUETOB
HAXOJMTCS B CHJIBHOM 3aBUCHMOCTH OT TOYHOCTH OIpEAETIEHHUs KaXI0ro
SIIEMEHTa BOJHOTO Ganmanca. Pacduer BomHOTO Oanadca Ha CKIOHAX HMECT
psi 0COOEHHOCTEHN, OMHON M3 KOTOPBHIX SIBISIETCS TIOSBJIICHHS TaKOTO pac-
XOJTHOTO 3JIEMEHTa BOJHOTO OaslaHca, Kak TIOBEPXHOCTHBIN CTOK [3].

CyTh BOI0OATAHCOBBIX PACUETOB 3AKJIFOUAETCS B ONpPEIEIeHe TIPUXOI-
HBIX M PACcXOJHBIX 3JIEMEHTOB BOIHOTO OajaHca TOYBHI 32 MHTEPBAN Bpe-
MEHH C YYETOM HavalbHOU BiakxHocTH mouBbl [3]. BomoGamaHcoBbIi pac-
YeT Ha CKIIOHE BeaeTcs o Gopmyie:

Wi =Wu+(P+m)-(9E+C+S), 1)

rac Wi _ KOHCYHBIC BJIaro3arachl,

WH _ gavansusie BJIAr03aIackl;

P — ocanxu;

M — MOJINBHAS HOPMA;

¢ — KO3 PUIHUEHT, YIUTHIBAIOMINN YBIaKHEHHOCTD MTOYBHI;
E — sBanoTpancimpanus KyIbTypEI;

C — BHYTPUIIOUYBEHHBIN CTOK;

S — MOBEPXHOCTHBIN CTOK.

BomonorpebiieHue pacteHuii onpenensetcs mo Gopmyie (2):

E = 0,1Ktm.ztm (2)

rrae E — sBanoTpancimpanus KyabTypEl,

K

™ — GruOTEpMUUECKHH KO PUIIMEHT KYIIBTYpHI;

2tn_ CyMMa MaKCHMAJIbHBIX CYTOUYHBIX TEMIIEPATyp 3a MPeIbLAYyIIHEe
nmaTel pacueta 10 cyTok.
buorepmuueckne k03P GUITUEHTHI 11T MHOTOJISTHUX TPaB, KaK B KO3(-
(UIMEHT, YYUTHIBAIONINN YBIAKHEHHOCTh IMMOYBBI, B3SITHI COTJIACHO PEKO-
MEH/IAIUSIM

(W Y
= - —1 ’ (3)
p=cxp 2[wﬂ j
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rac WHB — HanMCHbIIAas BJIAarOCMKOCTb,

Ws — Brarosanacsr Ha Ha9aI0 CyTOK.
BHyTpunouBeHHBIN CTOK ompeaensics no popmyie (4):

b

a
C = (W, — Ep ~Wi) Gj + P(le , @

rae C — BHYTPUIIOUBEHHBIH CTOK;
t — IPOJOIKHUTENHLHOCTS PACYETHOT'O HHTEPBaJIA (OHU CYTKH);
T — KOJMYECTBO CYTOK JI0 TIOJIHOTO CTEKaHUS IPaBUTALIOHHON BJIary U3
pacdeTHOro cios (IBOE CYyTOK);
au b — smmmpuueckue kodpdurmentst [3].
Jnst ygeta IOBEPXHOCTHOI'O CTOKA MOJA MHOTOJETHUMHU TpaBaMH HaMH
TpeIUTOkKEHA 3aBUCHMOCTS [4]

S=Pi’, (5)

rJie | — YKJIOH MOBEPXHOCTH YYACTKa,

b — BouThIBatOIIAs CIOCOOHOCTH MOYBHI.

Ha puc. 1 uzo0OpakeHa TeopeTryeckasl 3aBUCHMOCTh BIUSHHS BEJIHMYU-
HbI IOBEPXHOCTHOT'O CTOKA OT TUIIA IOYBBI U YKJIOHA.

4 Joas N
MOBEPXHOCTHOT
o croka (S/P)
\ ®Cymnech
XIlecok

VIN

Jlerkwmii
9 CYIJIMHOK

Z—\g Yki0H noepxHoctH (i)
. J

Puc. 1. I'paduk H3MeHEHHS BEIUYHHBI IOBEPXHOCTHOTO CTOKA
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AHanmu3 puc. 1 moka3pIBaeT, 4TO HaAMOOJbIIee 3HAYCHUE CTOKAa HAaOIIO-
JIACTCs HAa CYIJIMHUCTBIX MOYBaX, MPH YKIOHE MOBEPXHOCTH paBHbIM 0,1,
BeJMYMHA CTOKa jocTuraet 30 % OT BBINABIIMX OCAJIKOB.

Takum 00pa3oM, Ha CKJIOHOBBIX y4YacTKaxX BEJIUYMHA MMOBEPXHOCTHOTO
CTOKa MOXET JOCTHTaTh 3HAYMTEIBHBIX BEIUYHH.
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YTUJIN3ALIMUS CTOYHBIX BOJ/I M UX TEPCIIEKTUBBI
B CEJIbCKOXO3SMCTBEHHOM OTPACJIN

JI. M. PeickynbexoBa, n1-p PhD,
CT. mpernoiaBatelib Kadeapsl «BogHbIe pecypchl U METMOPALHSDY
Kazaxckuil HarmoHaIbHBIN arpapHbIil HCCIeI0BATEIbCKUI YHUBEPCUTET,
r. Anmartsl, Pecniyonnka Kasaxcran

KiroueBble cjioBa: yTuiau3salys CTOYHBIX BOJI, BOIHBIE PECYPCHI, HOMIS
OpOLIEHHs, METOAbl 00pabOTKM YTHIM3ALUH, 00EC3BPEKMBAHNE OCAIKOB,
TETUIOPHEPreTHUeCKU OanaHc, ypOaHM3alusl, HHIYCTPHUATH3AIMS, PAIHO-
HaJIbHOE BOJIOTIONb30BaHNE, XMMUUECKHE yJOOpEHNE, IKOJIOTUIECKHE TPO-
OJIEeMBI.

AHHOTanus. B craThe mpeacTaBieHbl KpaTKU cuCcTeMaTHUeCKuit 0630p
COBPEMEHHOTO COCTOSIHUSI HAYYHBIX PE3yJIbTaTOB 00 yciaoBuH (HopMUpOBa-
HUSl OCaJKOB CTOYHBIX BOJ M UX IPUMEHEHUE B CEIbCKOXO3AHCTBEHHOMU
OTpaciIu.
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HpOBeI[eH CpaBHHTeJ‘ILHLIﬁ aHaJIM3 OCHOBHBIX CIIOCOOOB OYMCTKHU CTOY-
HBIX BOA MW OINPCACICHUE CTCIICHHU BPEIHOTO BJIHAHHUA CYHICCTBYIOMICTO
CITyCKa CTOYHBIX BOJI, IPOBEPUTHh CAHUTAPHYIO d(H(PEKTUBHOCTH OCYIIECTB-
JIEHHBIX MEPOIPUATUIN 110 UX OYUCTKE.

PaccMoTpeHb! pa3paboTKH TEXHOJIOTHYECKAX CUCTEM METOJIOB TIO MOy~
YeHWI0 Omorasa, METOJMKa OMOpPEaKkTOpPOB JJIsI OHMOJOTHYECKOW OYHCTKH
CTOYHBIX BOJ, CHOCOGH yTUin3aouu CTOYHBIX BOM, o6pa3y101unxc;1 B IIpO-
[ecce OYHUCTKHU. M3ydeHbl mapaMeTpsl MPoIecCcoB 00pabOTKH 00C3BPEKIBA-
HHUsA OCaJKOB H Hep€6p0,Z[I/IBH.IGI71 OMOMACCHI AJIA TIOJTYUCHHUS XUMHUYCCKUX
y,Z[O6peHPII>'I. HSy‘leHO BJIMIHUC OPOLICHUEC CTOYHBIMU BOJAaMH HAa COCTAB U
CBOMCTBA IIOYBBI, Ha ypomaﬁﬁocn, M Ka4eCTBO CEIHCKOXO3SMCTBCHHOM
NPOAYKIIUU.

Key words: Wastewater disposal, water resources, irrigation fields,
disposal processing methods, sludge disposal, heat and energy balance,
urbanization, industrialization, rational water use, chemical fertilizer,
environmental problems.

Abstract: The article presents a brief systematic review of the current
state of scientific results on the conditions for the formation of sewage
sludge and their application in the agricultural industry.

A comparative analysis of the main methods of wastewater treatment
and the determination of the degree of harmful effects of the existing
wastewater discharge were carried out, and the sanitary efficiency of the
measures taken to clean them was checked.

The development of technological systems of methods for obtaining
biogas, the technique of bioreactors for biological wastewater treatment,
methods for utilizing wastewater generated in the purification process are
considered. Studied are the parameters of the processing processes for the
neutralization of sediments and fermented biomass to obtain chemical
fertilizers. The influence of irrigation with wastewater on the composition
and properties of the soil, on the yield and quality of agricultural products
has been studied.

BBenenne. Pecriybnuka Kazaxcran sBisieTcst pa3BUTON CTPaHOM B MPO-
MBIIIJIEHHOM OTHOIIEHHH, HO OCTPO OIIYIIAETCs ASPHUIIUT BOIHBIX PECyp-
coB. DTO cBsizaHO ¢ TeM, uTo PecmyOmmka KaszaxctaH 3aHWMaeT OJHO
u3 nocyieqHux Mect cpeau rocyaapers CHIT mo BomoobecriedeHHOCTH,
TaK KaKk BCe KPYIHbBIE PEKH SBISIOTCS TPaH3UTHBIMU. B menom mo pecmy6-
JMUKe HaONIomaeTcs HapacTarollas TCHICHIWS 3arps3HCHUS BOJOCMOB,
YTO BBI3BIBAET Je(PUIUT BOAHBIX pecypcoB [1-2].

OI1eHKa YKOIIOTUIECKOTO COCTOSHHS OKPYXKAIOMIEH Cpeibl JOCTUTANAChH
IyTeM CpaBHEHUS HaOIIOMaeMBIX KOHIICHTPAIWH 3arps3HUTEICH B OKpY-
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XKaloIIeH MPHUPOJHON Cpelie C YCTAaHOBJICHHBIMH HOPMaMH TI'€0JKOJIOIHYe-
CKOTO COCTOSIHUSI, a TakXKe M3yYCHHEM TEHICHIIMHA BO3MOYKHOTO Pa3BHTHS
CHUTYyalliH B paiioHaX BOJOOTBEAEHHS CTOUHBIX BOA I'. Anmartsl [1-5].

B ocagku crounsix Bog nepexoaut 50-80 % tsokensix MeTamioB (Pb,
As, Hg, Cd, Ni, Cr, Mn, Zn, Cu), mocTymammmx B COCTaBE CTOKOB Ha
OUHCTHBIE COOpYXKeHHs. VX cojepikaHue 3aBUCHT OT BPEMEHH rofia cTere-
HU OYHCTKU MPOMBINIJICHHBIX CTOYHBIX BOI. B IIOATOTOBJICHHBIX CTOYHBIX
BOJIaX COJICPXKATCSA TAK)KE TOKCHYHBIC COJH, TSDKENbIE METalUTbl, (heHOI,
¢dTOp, PTYTh M MHOTHE OMOTCHHBIC AJIEMEHTHI. DJIEMEHTHI, YCIITUBAIOIINE
MOCTYIJICHUE B PACTCHHS TSDKEIBIX METAJUIOB, YBEIHYUBAIOT UX (DPUTOTOK-
cuaHOCTh. [IprMeHeHe CTOYHBIX BOJ O€3 ydeTa COACpKaHUS B HUX TsKE-
JBIX METAJUIOB MPHBOIHT, KaK MPABHIO, K T€OIKOJIOTHICCKOMY 3arpsi3He-
HUIO 1104B [6—7].

MaTtepuanabl © MeTOABI HCCJIeA0BAHUA. MeToabl pa3padOTKH HOBBIX
TEXHOJIOTUYECKHX PELICHUH, 00eCHeYrBaIolInX BBICOKOE U CTaOHIIbHOE
Ka4yCCTBO OYMUCTKH CTOYHBIX BOJ, ABJIACTCA aKTyaHLHOﬁ n BOCTpe6OBaHHOﬁ.
Ilpu 5TOM OCHOBHas 3ajaya COCTOMT B H3BICKAHUM BO3MOXKHOCTEH
JJIA TPUMECHCHUA ocajaka CTOYHBIX BO B CEJIbCKOXO03HCTBEHHOM
MPOU3BOJICTBE, TN€ MOXXHO OBUIO OB TOCTPOWTH CBOKO JCATEIBHOCTH
HA HUX, KaK Ha BTOPUYHBIX MaTepHAIbHBIX pecypcax [8-9].

Pe3yabTaTsl u o0cyxkaenue. B oTiamane oT MHOTHX JPYTUX PETHOHOB
CTOYHBIE BOABI T'. AJMAaTBHI MOIBEPrarOTCs OTHOCHUTEIHHONH MEXaHHYECKON
1 9KOJIOTHYECKOW O4YMCTKe. B3siThle mpoObl CTOYHOIT BOJIBI B COPOCHOM Ka-
HaJie¢ CBUACTCIBLCTBYIOT O CYHCCTBEHHOM HW3MCHCHUU MEXAHUYCCKOI'O
W XMMHUYECKOTO €€ COCTaBa, MOCie OYHCTKH, KOT/la OYMIIEHHAs BOJa Majo
4eM OTIIMYaeTcs OT IPUPOIHON, HarpuMep, B p. Kackenen taom. 1.

Ta6auna 1. CpaBHHTeIbHAS] XaPAKTEPHCTHKA XUMHYECKOI0 COCTABA BOJIBI
B p. Kackesiena n copocHOM KaHalle oc/Ie OUMCTKH CTOYHBIX BOJ

Ne T'uppoxumuyeckue cocra- | EnmHuna usme- K B cOpocHom
n/n BEI peHue B p. Rackejena KaHaJse
1 Ph (kucoTHOCTS) el. 79 7,4
2 HCO; (buokapOoHar) MI/71 249,2 109,7
3 (x11op) - 45,0 61,2
4 S04 (cynbdar) - 199,4 713
5 NOj3 (auTpaTt) — 13,1 8,7
6 NO; (nByoKkHCh a30Ta) - Cclie/ibl ClIe/ibl
7 Ca (kanblmid) — 64,3 27,6
8 Mg (maruuii) - 27,7 54
9 Na + K (marpuit + xanuii) - 69,1 70,7
10 | Cyxoit ocTaToK — 425,4 351,0
11 | XKecrtkocTh MI.3KB 54 1,01
12 | OxwucingeMocTh 02/n 5,84 5,37
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Kak cBumeTensCTBYIOT Mokazatenu Tabi. 1, B cOPOCHOM BOjie HECKOIBKO
MOBBILIEHA KHCIOTHOCTh M COJEP’KaHUE XJIOpa, HO MEHBILE JPYruX XUMH-
YECKUX 3JIEMEHTOB: CEepbl, MapraHiia, KajblUsi, CyXOr0 OCTaTka B LIEJIOM,
yeM B p. KackeneHa, OTKysna OCYIIECTBISETCS OpPOIIEHHE KOPMOBBIX
Y MPOJIOBOJILCTBEHHBIX KYIbTYp, a Takxke Bogonoi ckota [10]. CroxHocTsh
OLIEHKH CTOYHBIX BOJ JJIsI OPOILCHHUS 3aKII0YaeTcsl B TOM, YTO HEOOX0MMO
YUUTBIBaTh COAEP)KAHUE 3arpsi3HUTENICH HE TOJBKO B CTOYHOW BOJE, HO U
MOYBE, & TAK)KE BBIPAIIMBAEMBIX KyJIbTypaxX, CTEIICHb YBIAKHIEMON yCBOSI-
eMocTH (ancopOHpOBaHHBIE) KOTOPHIX Pa3JIMYHA IO CBOCH OMOIOTHYECKON
TIPUPOJIE.

ITo mureparypusiM MaTepuanaM U uccienoanusM (A. H. Kocrskos)
OIIEHKa OPOCHTENIFHOI BOJBI MO OOIIeH MHHEpalu3alui IO0JDKHA HMETh
creaymomMe mokasarend [6]: comepikaHue PacTBOPUMBIX COJIEH MI/JI, HE
6onee 400, 400-1000, 1000-3000, 6onee 4000; xapakTEpPHUCTHKA BOIBI, XO-
potuasi, TpedyeT 0CTOPOKHOT'O IIPUMEHEHUsI OTTacHa JJIsl pACTEHHH 3acolIsieT
II0YBY.

OcoOeHHO HEOOXOAWMO IPOSBIATH OCTOPOXKHOCTH TIPH BO3ZACIBIBAHUU
CeJbX03 KyJBTYp, KOIZla B CTOYHOW BOJIE HMMEIOTCS TSDKENbIe METasllbl.
ITpr 3TOM HEOOXOMMMO PYKOBOACTBOBATHCS IPENETIOM HX JOITyCTUMOCTHU B
Boge [11; 12].

Tab6nauna 2. MakcuMaJbHasi KOHIEHTPALUSI MHKPOYJ1eMEHTOB B OJIMBHOI BoJe, MI/JI

é\jgn MHUKpO3JIEeMEHTBI Konuenrpanus MHUKpO3JIEeMEHTBI Konuenrpanus
1 Bapuii 0,1 MBILLBSIK 0,05

2 Bop 0,5 HUKEIb 0,1

3 | Bpom 0,2 pPTYTh 0,0005

4 Bannaaui 0,1 CBUHEL[ 0,05

5 Bonbppam 0,05 cesen 0,001

6 Kanmmit 0,001 ¢drop 15

7 KobanbT 1,0 XpOM 0,5

8 Mapranen 10,0 LUHK 1,0

9 Mens 0,25 cypbMa 0,01

XVMUYECKUH COCTaB KyJIbTYPHI B CEBOOOOPOTE MPH OPOLICHHH CTOY-
HBIMH BOJAMHU OIPENENAETCS NMPUPOAHO-KINMATHYECKIMU W OpraHM3alu-
OHHO-XO3SICTBEHHBIMH YCJIOBUSIMH, a TaKKe CYLIECTBYIOIIMMHU CaHHUTap-
HBIMU MpPaBUJIAMHU, COMJIACHO MOCIEIHUM, 3alpeliacTcs IOJIUB OBOLIEH,
kaprodens, 0ax4yeBbIX KYJIBTYp, a TaKKe (PYKTOBBIX JepeBbEB
U SIrogHUKOB. IIpu KOHTpoJIe KauecTBa CeNbCKOXO35MCTBEHHON NPOIYKIUU
PYKOBOJCTBYIOTCSL COJEp:KaHHEM B HeW MukpoanemeHToB. Hampumep,
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CH PK 3.04-11-2020 «I'mapoMeIHOpaTHBHBIC CHCTEMBI W COOPYKCHHS
NpEeAyCMaTPUBAETCS B KOPMAax YYHUTHIBATH OKOJIO 25 MHKPOIJIEMEHTOB
(tabmn. 3).

Ta6nuna 3. BpeMeHHbIe MAKCHMAJIBLHO-I0MYCTHMbIE YPOBHHU CO/IePKAHNS HEKOTOPBIX
XHMHYECKHX 3JIEeMEHTOB B PACTUTEJIbHBIX KOPMAX /IS CeJIbCKOXO03SIICTBEHHBIX

JKHBOTHBIX
Bunsr kopmoB
Ne OcHOBHEIE rpyobie ©
n/n ToKasaresnu 3CPHO B 3¢p- counbie kop- | COPHEH icrybHe-
HO(ypax Ma TIOBI
1 | Pryms 0,10 0,05 0,05
2 Kagmun 0,20 0,50 0,30
3 Cauner| 6,00 5,00 5,00
4 MBEIbsak 0,50 0,50 0,50
5 | Mens 30,0 30,0 30,0
6 | Iusk 50,00 50,00 50,00
7 | XKeneso 100,00 100,00 100,00
8 CypbMma 0,50 0,50 0,50
9 Huxens 2,00 2,00 2,00
10 | Cenen 0,50 1,00 2,00
11 | Xpom 0,50 0,50 0,50
12 | drop 10,00 20,00 20,00
13 | Uon 2,00 2,00 5,00
14 | Monubaen 2,00 2,00 2,00
15 | KobGamer 1,00 1,00 2,00

Kak pepuuuT, Tak W MOBBIMICHHOE COJEPKAHHE MHKPOIIEMEHTOB
B KOPMax BbI3bIBACT HAPYIICHUS ACATEIBHOCTH OpraHn3Ma JKHBOTHBIX,
CHIDKAET UX MPOAYKTUBHOCTH U JKU3HEHHBIC (PYHKIUH. A TsOKEIbIC METa-
JIBl HE Pa3pyIIAOTCSA B MOYBE, BOJE, PACTCHHUAX W OPTaHU3ME >KUBOTHBIX,
MEPEXO/Is JHIIb U3 OJHOTO COCTMHEHUS IPYroe.

OMNBIT UCTIOTB30BaHUS CTOYHBIX BOJ CBHIICTECIBCTBYET O CYIICCTBCHHOM
HApPOJHOXO3SMICTBEHHOM 3HAUCHHHM W YBEJIMYCHUU TMPOIYKTOB CEIBCKOTO
XO03UCTBa BOJIHM3H OOJBINIUX FOPOJIOB U KPYITHBIX MPOMBINUICHHBIX IICHTPOB
[12].

OcaKu TOpOJICKUX OYUCTHBIX COOPYKEHUH MPEICTABIAIOT CO00# opra-
Hugeckue (1o 80 %) u MmuHepanbHbIe (0K0JT0 20 %) mpuUMecH, BBIICICHHBIC
M3 BOJBI B pE3ydbTaTe MEXaHUYECKOW, Ouojoruveckond u Gusmko-
XuMHUueckoit ounctku. OcCaiku 4acTo CO/AEPIKAT BBICOKHE KOHICHTpAIMU
TSOKEIIBIX METAJIOB, a TAKXKE MATOTCHHYIO MUKPOQIIOpY, sIilia TeIbMHHTOB.
BeigessieMble 0CaKU CTOYHBIX BOJ BPEIHBIC Ia3bl MOTYT MPEBBIIIATH MPE-
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JIENbHO JOIMYCTUMbIE KOHLEHTpaly. Pa3paboTana HOBasi TEXHOIOTHUSI yTH-
JIM3alUK OCaJKOB M aKTUBHOTO MJIa Iociie OMOJIOTHYECKONH OYUCTKU TOpOI-
CKHX CTOYHBIX BOJI.

BeiBoasbl. 3arps3HeHue OKpyKarollei cpeabl MOXKeT MPUBECTH K pa3BU-
TUIO B BOZOEMax HeoOpaTHMBIX IPOLIECCOB, BBI3bIBAsI 3a4acTyl0 HEraTHUB-
HBbIE U3MEHEHHSI, CIOCOOCTBYIOIINX MX MPOTPECCUBHOMY HCTOIIEHHIO. Pe3-
KOE BO3pacTaHHe BOJOMOTPEOICHHUS U BOAOOTBEICHHUS CO3AaeT CEPbE3HYIO
YTpo3y BOAHBIM pecypcaM B 0COOCHHOCTH B T'yCTOHACEICHHBIX U SKOHOMH-
YECKM Pa3BUTBHIX pernoHax. C KaXIbIM T'OJOM BO3pacTaloT CAHUTAPHBIE
TpebOOoBaHUS K KAYECTBY OUMIIEHHBIX CTOYHBIX BOJ.
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VIIK 631.618

AT'POTEXHUYECKHUE U MEJIMOPATUBHBIE MEPOIIPUATUSA
HA TEPPUTOPUSAX, OUYUIIIEHHBIX
OT HE®TE3ATPA3ZHUTEJIENA

®@. A. Caapiros, 1-p urocodun 1Mo arpapHoi HayKe, TOIECHT
HuctuTyT mouBoBeaeHus u arpoxumun HAH AzepOaiimxana,
r. baky, Pecniybninka AszepOaitmxan

KiroueBble cjioBa: peKyIbTHBAINS, PEKyIbTHBALNS, TI0UBA, OHOYI00-
peHue, Acrpaganusd, He(l)TS[HOG 3arps3HCHUEC.

AnHoTanus: lleneBoe nCHoONb30BaHNE PEKYIbTUBUPOBAHHBIX TEPPUTO-
pPII>'I 3aBCPHIACTCA ITOCJIC MPOBCACHHUA IICPBOI0 STalla OMOJIOTMYECKOM pe-
KynpTuBaiu. Heo6Xo1umMo MpoBecTH Jecopa3BeieHUe U3 MECT, MOKPBITHIX
MOpPOJIaMH OKOJIO MPOMBICIIOB. B npyrux paiioHax MOKHO 0OECHEUYHUThH BbI-
MOJIHCHUC arpOTCXHHUYCCKUX MepOHpI/IHTI/II\/'I HOC&I[KOfI, H3 CEIIbCKOXO3sH-
CTBCHHBIX paCTeHI/Iﬁ CJICAYCT pAaCCMOTPETH OBOIHM, KOPMOBBIC PACTCHUA,
3€pHOBBIC, SUMEHb, KYKYpYy3Y, IUIOAbI, IPaHaThl, HWHXHUpP, MACIHHBI, (EeH-
XCJIb.

Key words: recultivation, soil, biofertilizer, degradation, oil pollution.

Annotation: The intended use of reclaimed areas is completed after the
first stage of biological remediation. It is necessary to carry out afforestation
from places covered with rocks near the fishery. In other areas, it is possible
to ensure the implementation of agrotechnical measures by planting, from
agricultural plants, vegetables, fodder plants, cereals, barley, corn, fruits,
pomegranates, figs, olives, fennel should be considered.

ITocne pexynbTHBAIMM M OYUCTKU He(TEe3arps3HEHHBIX 3€MeENb 37eCh
CIIEYET MPOBECTH PAJ arpOTEXHUYECKUX U MEJIMOPATUBHBIX MEPONIPUATHH
JUISL TIEJIEBOTO HCTIONB30BAHMS IUIOMIAAN. ODTH TEPPUTOPUH MOTYT OBITh
HCTIONB30BaHbI Ul CEJIBCKOTO XO035iCTBa, 00JIECEHNs, CAHUTAPUH, OTAbIXA
U APYTHUX LieJIeH.

Bug u o00beMbl mpencTosmmx padOT JOJDKHBI  IUIAHUPOBATHCS
NpeanpusATHEeM, BEAOMCTBOM U  OpraHu3alMeil IoJ  TeppuUTOpHer
1 TOTOBUTHCS HEOOXOAMMBIE IPOCKTHO-CMETHBIE NOKYMEHTHI. B cucreme
arpoTEeXHUYECKUX MEPOIPUATHI KIF0UYEBOE MECTO 3aHMMACT ONpeJelICHHE
BHIAa pPACTEHHH, NOMISKAIIMX IOCaJKe Ha OYMIIAeMOM OT He(TH
U He(TENPOIYKTOB Y4acTKe. DTH MEPONPHUSITHS HAYUHAIOTCS C BCHAIIKU
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U PBIXJICHUS N0JI1. Pa3MArdeHHbI NaXOTHBIN CJIOM JIETKO BIIUTHIBAET BIAry
U TPOCAYMBACTCA BHHU3. DTOT IMPOIECC OCYIIECTBISETCA C BHIPOBHEHHBIM
XJIONIKOM, B pPE3yJbTaTe 4Yero BEPXHHUH CJIOH IOYBBI IIEPEBOPAYMBACTCS
BBEPX JTHOM, & HIDKHHH CJIOH IlepeBOpaunBaeTCsl.

CrenuanucTel  CYUTAIOT — I[IEIeCOO0pa3HBIM  CaKkaTb  OJHOJIETHHE
WJIN MHOTOJIETHE KOPMOBBIE TPABhI B MEPBYIO OYepE/b HA OUMILEHHBIX OT
HedTH ydacTkax. B 3TOM HampaBieHHH pPEKOMEHIYETCS CESTh INPOCThIC
6000BEIC (JTFOIIEpHA, KIIEBEP JIYTOBOU U Jp.) U PSA MHOTOJICTHUX KOPMOBBIX
TpaB (OTHOCSIIUXCS K CEMEHCTBY 371aKOBBIX).

LleneBoe WMCMONB30BAaHHE PEKYJIBTHBUPOBAHHBIX 3€MENIBHBIX YYacCTKOB
HAYMHACTCSA TIOCJIE IIEPBOTO JTalma OHWOJIOTMYECKOW PEKYJIbTHBAIHMH.
Ha ygacTke pekoMeHAyeTcsi cakaTb OBOIIW, KOPMOBBIE pacTeHHS,
3epHOBBIE (Ha 3€pHO SUMEHb, KYKypy3a Ha CHUJIOC) M IJIOJOBBIE JI€PEBbs
(rpaHaT, MacnWHa, WHXHP, HHOA) W3 CENbCKOXO3SHCTBEHHBIX pPaCTCHUH.
PexomeHnmyercs  HpOBOAWTH  JIECOPA3BENEHHMS W PEKpEalMOHHBIC
MepornpusiTuss B MecraX, rae Oop 3aBaieH KamHaMu. [loss,
IpeAHa3HAYCHHBIC U MOCeBa KOPMOBBIX TPaB, HEpe] MOCEBOM CIEAYET
BCIIaxXaTh, a TIOJISI, IPEAHA3HAYCHHBIC JUIS TIOCAJIKH OBOIIHBIX, 36PHOBBIX U
JIECOTUIONIOBBIX KYJIBTYp, Iepell BCIAIIKOH BHECTH COOTBETCTBYIOIIME
MUHEpaJbHbIe yNOOpEHHS, IPOBECTH BCHAIIKY M MEPONPHUATHS IO
cmsiraeHnio nouskl. Ilogady ynoOpenuii Ha peKyIbTHBHPYEMbIE TUIOLIAIH U
CTPYKTYpY IOCEBHBIX IUIOINAJAEH CIEAYET OPraHU30BBbIBaTh TOJIBKO Ha
OCHOBE ITOYBEHHBIX KapT U arpOXMMHUYECKUX KapTOrpaMM.

ITouBeHHble  KapThl  SABIAIOTCS  IEHHEHIINM  JOKYMEHTOM  JUIS
pasrpaHHYEeHUS IOYB Jpyr OT JpYyra, COCTaBICHUS pa3IMIHBIX
ArpOTEXHUYCCKUX JOKYMCHTOB M BHEAPCHUA UX B IIOJIC. Ha KapTe MnoKa3aH
MEXaHWYECKHH COCTaB IMOYBHI, 3a00JauMBaHUE, SPO3Us, 3aCOJICHUE U T. I.
orobpaxaercs. Ha kaprorpamMme KOJIMYeCTBa 3JIEMEHTOB ITUTAHKS B TI0YBE
MOKa3aHO KOJIMYECTBO a30Ta, (hochopa U Kajus B IOTIIOIIEHHOM PacTeHHEM
BU/Ie B TIOYBEHHOW cpele, a TakXkKe ONpeJelieHa 1033 yNOOpeHWH Ui
BBICR)KMBAEMBIX pacTeHHH. B KaprorpamMme MOYBBI CTPYIITUPOBAHBI IO X
Ka4yeCTBEHHBIM XapaKTEpUCTHKaM (KapTorpaMMa TPYMIHPOBKHU TOYB IS
CeJIbCKOXO03UCTBEHHOTO MPOU3BOICTBA).

CrenyeT TOMHHTB, 4YTO BCIO PEKOMEHIYEMYIO TOJOBYIO HOPMY
ya0OpeHuii 11eecoo0pa3Ho BHOCHTH B TIOYBBL, Cllabo oOecredeHHbIe
IUTATCIIBHBIMHU  BCUICCTBAMMH, HCO6XOI[I/IMI)IMI/I pacTCHUAM, IIOJIOBUHY
9TOM HOPMBI — B YMEPEHHO OOCCIIeYEeHHbIE II0YBBI M OAHY TPETh
WM TIOJIOBUHY — B CHJIBHO obecnedeHHbIe mouBbl. Heobxoammo cobmoaats
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MPOIIECCHl  TIPeoOpa3oBaHUs M TEPEeMENeHUusT  yAOOpeHuH, YTOOBI
oOecreunTh  COXpPAaHEHHE IMTATENBHBIX  BEIIECTB B  MOYBE HA
MEJIMOPUPOBAHHBIX YYaCTKaX, I'JIe PACTEHUS] MOTYT MX MOTJIOMIATb.

YcTaHOBIIEHO, YTO NPH BHECEHMU YAOOpEeHHH OJIHM3KO K CTBOJY JepeBa
WIN 30HE PACIOJIOKEHUS KOPHEBOW CHCTEMBI KyCTOB PACTCHHUE JIydIle MX
yCBauBaeT.

BHocumoe B mouBy ymoOpeHHE B3anMOAEHCTBYET TaM, IpeTepreBaeT
psiI M3MEHEHUH, He OCTaeTcs IPEKHNUM, a TIPEBPAIIAETCS B ONPE/ICICHHbIE
¢dopmbl coenunenuil. [Ipu BHecenuu B mouBy docdar-uoH cynepdocdara
MoJIBEpraeTcsi XUMUYeckod abcopOumu, o0pasys COEAWHEHUs, MeHee
pactBopuMmeie B Bozge. [lpm xmmmyeckodr abcopObumm woH Qocdara
B3aMMOJICHCTBYeT C KaJbIMEeM, aJIOMHHHEM U Kere3oM. OOpasyrorcs
ANIOMHHUEBBIE U Kele30(ochaTHbIe COSANHEHUS, IJIOX0 PACTBOPUMBIE U C
TPYZIOM yCBaMBaeMbI€ PACTCHUEM.

B cragumm Owmonormueckod acCHMWIALMM, KOTJ@ BBIPAIIUBAIOT
CeNIbCKOXO3SIMICTBEHHBIE PACTEHHUs, OpraHMYecKue yAoOpeHHsl B IMOYBY HE
BHOCAT. OJHAKO BMECTO HHMX BHOCST BBICOKHE J03bI MHHEPAIbHBIX
ynoopennii. [TouBsl, 3arps3HeHHBIe HEPTHIO, Tak Kak cooTHomeHnne N:P:K
HE OYEHb ONTHMAJIBHO JUIsl JESTENILHOCTH MOYBEHHBIX MUKPOOPTraHW3MOB,
1[eJIECO00pa3HO BHOCHTh B ()EPMEHTALMOHHBIA CIOW MHUHEpPATIbHBIC COJU
(azot, pocdop u xanuit) B Buae ynoOpeHuit.

[Tpn OTCYTCTBMM MHHEpAIBHBIX YNOOpEHHH IJISi ATOH LEIH MOXKHO
JaBaTh CyOCTpaThl (ITHYUI U KUBOTHBIM HAaBO3, W, KOMIIOCT U IIp.).

Bronorndeckast nesATENBHOCTH B CIOE PEKYIbTHBAIIMM CTAHOBUTCS
6osree 3(h(eKTHBHON TPH BHECEHHUH OPTaHMYECKHUX YIOOpEHHH COBMECTHO
C aKTUBHBIMH ~MHUHEpaJbHBIMH BellecTBaMH B (aze MeXxaHWYecKOn
pexynpTHBaiy. Ha sTane OMOI0THYecKod peKyJIbTUBALMH TPH BHECEHHH
MHUHEPAIbHBIX YAOOpEeHHH pacTeHHs B JOCTaTOYHOW Mepe CHaOKaroTcs
JJIeMEHTaMHU THTaHHUA, a 3TO, B CBOIO OYepeab, YCKOpSET DPa3IoKCHHE
«OCTAaTOYHON» Macchl HeYTEIIPOTYKTOB.

Ha HedresarpssHEHHBIX TEPPUTOPHIX CKOPOCTh Pa3JIOKEHUS HedTe-
NPOJIYKTOB B MOYBE 3aBUCHUT OT B3aMMOJICUCTBHS OHMOTCHHBIX DJIEMEHTOB
(N, P, K). Hannume OnaronpusATHBIX YCJIOBHH B IIOYBCHHOW cCpene u
CO3/laHWEe HOPMAJIBHOTO COOTHOMICHHS MEXIy OSTHMH 3JIEMEHTaMH U
MHUKpPOOPraHM3MaMH OKa3bIBACT CYIIECTBEHHOE BIIMSHHE Ha pa3JIOKEHHE
HE(TSIHBIX YTIIEBOIOPOIOB.

Ecnrm BO BpemMs Bcmamku B TO4YBY, OOraryio MNHUTaTeIbHBIMU
BEIIECTBAMH, BHECTH YJAOOPEHHS, pacTeHHE OyIeT MIOX0 PacTH B MEPBYIO
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¢a3y pocra. Bo m30exxaHue 3TOro Ha TAaKUX 3EMILIX MEPBYIO MOAKOPMKY
BHOCSIT TIPH BBICAJKE paccaibl B IIOJIE, a BTOPYIO NMOJKOPMKY BHOCST B
HNepuoJl LBETeHHs U KOJIOIIEHHWs pacTeHus. Bo Bpems HOIKOpMKHU
ylnoOpeHue cieayeT BHOCHTh HENAJIEeK0 OT MecTa, IJie pa3BHBaeTCs
KOpHEBasi CHCTeMa pacTeHHs. JJoCTHYb 3TOH IETH MOXHO, €CITH ITOJKOPMKY
MIPOBOJIUTH PaHO, TO €CTh JI0 TOTO, KAK KOPHEBas CHCTeMa yHJET BIIyOb.
BpeMss u rayOuMHa TOAKOPMKHM JOJDKHBI OBITH CBSI3aHBI C COCTOSIHHEM
KOPHEBOW CUCTEMBI PACTEHUSI.

BoccranoBnenne OMONOTMYECKONH NPOIYKTHBHOCTH He(Te3arpsi3HEeH-
HBIX MOYB 3HAUYUTENIBHO YCKOPSAETCS MPU MOCEBE MHOTOJETHUX KOPMOBBIX
TpaB, OTHOCSIIMXCS K TIIEHHIE ¥ OOOOBBIM, B TICPBBIE TOMBI
OHMOIOTMIECKOH aCCHMMIISIIMY Ha PEKYJIbTUBUPYEMBIX yJacTKax.

Hopma moceBa ceMsiH Ha y4yacTke J0JkHA ObITh yBennueHa Ha 30 % mo
CPaBHEHUIO ¢ OOBIYHBIMH 3€MENbHBIMH y4acTKaMu. B mepByio odepens Ha
PEKYJIBTHBHPYEMBIX ~ YYacTKaX pPEKOMEHAYETCsl 3aceBaTb CEMEHAMH
OJIHOJIETHUX M MHOTOJIETHHMX KOPMOBBIX TpPaB, OTHOCAIINXCS K CEMEHCTBY
37IaKOBBIX (TOHTANOTy-TpaBa KOILIAYMH XBOCT), a JIIOLEPHY U SUMEHb
C pa3HOPOIHBIMH CEMEHAMH BBICEBATh B PSIII.

COOTBETCTBEHHO OIPENCISIOT TIIIyOHMHY 33€iKHM M MEXaHHYEeCKHH
cocTaB KoMka. [nyOuHa TmoceBa JODKHA OBITh JIO0 2 CM, €CIH
TPaHyJIOMETPHYECKNI COCTAB MOYBHI TITMHUCTHIN M TSXKEIO 3€PHUCTBIN, U 3
1 4 CM COOTBETCTBEHHO, €CIM OH CPEJHUH, IETKO3EPHUCTHIN U MeCUaHbIH.

B noaymycTeIHHON cyXoi cyOTpONMHUecKo MOYBEHHO-KIMMATHYeCKOil
30HE HaIIeH pecIryOJIMKN ONTHUMAaIBHBIM NEPHOIOM BEIPANIMBAHISI KOPMOB
cumTaeTcs OCeHb (OKTI0Ph), a 000OBEIX — IepBas Aekana anpenst. OceHHHH
MOCEB  KOPMOBBIX TpaB 0ojiee COOTBETCTBYET MX OHOJIOTHUECKHM
MOTPEOHOCTSIM, YTO OOYCIIABINBAET BBHICOKHH ITOKa3aTelb MPOAYKTUBHOCTH
TI0 3€JICHOH Macce B MEepBBIi ol OMOJIOrHIeCKONH METHOpannH.

Ha OwuonoruueckoM »Jrtame peKylbTHBAUMU sl cujepudukanum
CJIEyeT UCIIOJIb30BaTh 3EJICHYI0 MacCy pacTeHHH, BHIPAIIEHHBIX B TCUCHHE
IByX jer. Ecnmu Ha BTOpOHM roja ryctora KOpMOBBIX TpaB cocTaBisieT 70—
80 % mpoeKTHOrO MOKPBITUS, TO 3T HedTe3arps3HEHHbIE MOYBbI CICIyeT
ITOHUMATh KaK BOCCTaHOBJICHHE OMOJIOTHYECKOM MPOAYKTUBHOCTH.

IMocne 3aBepmieHMst 3Tama OHOJNIOTMYECKOM MEIHOpPAIMM HA TOJAX
BO3/IEJIBIBAIOT 30HAJIbHBIC CeNbCKOXO03HCTBEHHBIC KYJIBTYPHI.
PexynpTuUBHpyEeMble YYaCTKH OTJIMYAIOTCS OT HOPMAaJIbHO PA3BUTHIX IIOYB
(TTOJTYIYCTBIHHBIX CepO-0YypPhIX, OPOIIAEMBIX ITOJYITYCTHIHHBIX CEPO-0yphIX)
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TEM, 9TO OHM OOECHEUYCHBI IEMEHTAMHU IHTAHUS, OCOOEHHO T'yMYyCOM, H
HMEIOT OaronpuATHYIO CTPYKTYpY.

Ilpn wncnonp30BaHNM PEKYIHTUBHPOBAHHBIX yYacCTKOB HE(MTSIHBIX W
TOPHBIX MECTOPOXK/IEHHH B CEJIbCKOXO3SIMCTBEHHBIX LENSAX HE00X0IMMO
IIPELYyCMOTPETh YCTPOMCTBO HAa y4YacCTKaX IOJNE3ALUTHBIX JIECHBIX IOJIOC.
IIpu yknanxe Ha Moje 3aIIUTHBIX JIECHBIX MOJIOC UCHOIB3YIOT JIUCThS UBHI,
KaM(Oopbl, UBbl OOBIKHOBEHHOH, COCHBI JJIbJApOBOM, MaciWHBI, TpaHaTa
U JIp. PEKOMEHYETCS UCIOJIb30BaTh TOJEPAHTHBIE JIECOILIOIOBBIE PACTCHUS
B YCIOBHMSX CyXoro kinmmara. Ha sTame OMOJOTHYECKON peKyJbTHUBALMU
OTXOOB MNpPEANPUATUN TOPHOPYIHOH, YEPHOM U LBETHOM MeETaJLIypruu
Ha MIPAaKTHKE YCTAaHOBJIEHO, YTO IIEJIECOOOPAa3HO BBICAKHBATH MEHEE
TpeOOBaTENbHBIC U OTHOCHUTEIBHO 3aCyXOYCTOHUYHMBBIE KyCTapHWKH, TaKHE
KaK IIUIOBHUK U €KEBHKA.

Ilocne 3aBeprieHust pabOT TO pPEKyJIbTHBAMK, BO H30EKaHUE
MOBTOPHOTO  3arps3HEHHs]  TEPPUTOPUH,  CIEAyeT MNPHUCTYNHTh K
MEJIMOPAaTHUBHBIM MEPOIPUATHAM, T.€. (HOPMHPOBAHUIO KOJUIEKTOPHO-
JPEHAXHOW CETH ¢ UENbI0 yNAIeHUs C TEPPUTOPUU TPYHTOBBIX U
MOBEPXHOCTHBIX BOJ. 3aTeM JJIsl LEJIEBOTO UCIIOJIb30BaHMs TUIOIAAH 31ECh
cleqyeT MIPOBECTU psJ arpoTeXHUUECKUX MEPONpUATHH. OTu miomanu
UCTIONB3YIOTCS Ul CEJIbCKOTO XO3SMCTBA, JIECOPA3BENEHUS, CaHMTapHO-
TUTHEHWYECKHX U AP. MO>KHO IIPUCBOMUTH IO HA3HAYEHHUIO.
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VJIK 502.5

BOCCTAHOBJIEHHME IIJIOAOPOJUSA 3EMEJIb
CEJIbCKOXO3SAWCTBEHHOI'O HA3SHAYEHUSA

H. E. CrenanoBa, 10LEHT
®OI'bOY BO «Boarorpaackuit TAY»,
r. Bosrorpan, Pocculickas @enepanus

KiroueBble c10Ba: CENLCKOE XOSHﬁCTBO, He(l)TL, peruox, miomanb, pe-
KyJbTHUBalUA, OXpaHa, [o4Ba, IjioaA0poaunc.

AHHOTAUMSA: B CTaTbe NPUBEICHHI JaHHBIE O COCTOSHUH HEPTET0OBI-
BaIOH.[Cﬁ OTpacjii Ha TCPPUTOPUU Pq); JaH aHaJIu3 1uiomaan 3€MCEJIbHBIX
Y4acCTKOB CEBLCKOXO03IMCTBEHHOTO HAa3HAYCHUS M3BIMACMBIX JUIA pa3pa60T-
KU YyIJICBOAOPOAOB, KOTOPBIC MMOAJICIKAT BIIOCICACTBUU PCKYJIbTUBAUU.

Keywords: agriculture, oil, region, area, reclamation, protection, soil,
fertility.

Summary: the article presents data on the state of the oil industry in the
territory of the Russian Federation; the analysis of the area of agricultural
land seized for the development of hydrocarbons, which are subsequently
subject to reclamation.

B cootBerctBuM co cT. 77 3K P® K 3eMisiM CelIbCKOXO3IHCTBEHHOTO
Ha3HA4YEHUsI OTHOCSTCS Te, KOTOPbIE HaXOJSITCS 3a IPaHUIIAMU HacEIeHHBIX
IIYHKTOB U TIpeJHa3HAuCHbI JJIS 3aHATHS CEJILCKUM X03sHcTBOM. K 3eMisim
CeIIbCKOXO3SIICTBEHHOTO HAa3HAYCHUS! OTHOCATCS KaK CaMH CEJIbCKOXO3sIH-
CTBEHHBIE yroJbs, TaK U 3€MJIM, 3aHAThIE KOMMYHUKAIMUAMH (JIOpOTH, Jiec-
HblE HACaK/IEHWs, BOJHBIE OOBEKTHI, OOBEKTHI KalWUTAJIBHOTO CTPOUTENb-
CTBa M T. /.), KOTOPBIE MOT'YT UCIIOJIb30BAThCS JII BEICHHS IPOU3BOJICTBA
B CEJIbCKOXO3SMCTBEHHBIX LIEsAX. BraneHue, 1mojib30BaHue, pacloOpsKEHUE
3eMENbHBIMU YYaCTKAMHU CEIbCKOXO3IHCTBEHHOTO HA3HAYCHUS OCYIECTB-
JSIETCs IPU COOJIOACHUN TIPABUII M OTPAHWYEHHH, IPUMEHSIEMBIX K 000po-
Ty 3€MEJIbHBIX y4acTKOB M JIOJIE€H B IpaBe OOmIed COOCTBEHHOCTH Ha 3€-
MEIbHBIE YUaCTKH U3 3EMEIb CEIbCKOXO3SIMCTBEHHOTO Ha3HAUEHHS, B COOT-
BerctBUH ¢ ®3 Ne 101 «OO6 obopoTe 3eMelb CelbCKOXO3SHCTBEHHOTO
HazHaueHus» (24.07.2002 r.).

OpHoil U3 BaxHEHWIIMX OTpaciell 3KOHOMUKU KaK BCel Hallel CTpaHsl,
Tak ¥, Bosrorpazackoii obnactu siBiseTcs Hedrerazono0bIBaronas OTpacib.
C oaHOIl CTOPOHBI, 3T0 3KOHOMHYECKOE PAa3BUTHE PETHOHA, KOTOPOE NpH-
HOCHUT HEMaJylo IpHOBLIb, TONBKO Ha HedTenepepabaThIBaIOMINX MTPEANPH-
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ATUSIX Bonrorpagckoro permoHa MPOW3BOJUTCS CBBIINIE BOCBMHICCATH
HaMMEHOBAHUI NPOAYKTOB U3 YIJIEBOJOPOIHOTO CHIPSl TAKHE KakK, IM3€Jb-
HOE TOIUIMBO, BBICOKOOKTAHOBBIE OEH3MHBI, aBUAIIMOHHBIH KEPOCHH, KOM-
MIOHEHTHI Macell, OUTyMa, CXKIKEHHBIE I'a3bl, n3onapaMHOBas OCHOBA VIS
BBIITyCKa CHHTETUYECKUX Macel, HeTsiHble Kokchl. Ho, ¢ npyroi CTOpoHBI,
9TO O/IHA M3 CaMBIX OIACHBIX OTpaciedl MPOMBIIUICHHOTO MPOM3BOJICTBA,
JUISl OKpY’Karole cpepl HaunHasi OT JOOBIYM YIJIIEBOIOPOIOB U, 3aKaHYH-
Basl IepepabOTKOi. 3adacTyro 3eMEIbHBIE YYacTKH, KOTOPBIE COTJIAcHO
MPOEKTHOM MOKYMEHTallMH IIOCIE OKOHYAHHUS paboT IO CTPOUTENLCTBY
CKBaXXHH, TOJUKHBI OBITh BOCCTAHOBJICHBI, TIPOCTO HECYT TITy0OKHe HeoOpa-
THMBIE W3MeHeHus [1, 2].

PaccMoTpuM Ha mpuMepe 0JTHOTO M3 PErHOHOB P®D, kakue 1iomann Bel-
BOJIISITCSL M3 CEJIBCKOXO3IHCTBEHHOTO0 000pOTa M TpeOyIOIIue MPOBEICHUS
paboT Mo UX BOCCTAHOBICHUIO. B OCHOBHOM Bce OOBEKTHI IO JOOBIYE YIJIe-
BOJIOPOJIOB PACIOJI0KEHbI Ha 3eMEJIbHBIX YYacTKaxX CEeJIbCKOX035HCTBEHHO-
TO Ha3Ha4YeHHUs, BEIOOP, COTNIaCOBaHUE, U3BSITHE U NpeIoCTaBleHNe (OTBOJ)
3eMEJIbHBIX YYacTKOB JJIsi HE(TSHBIX W Ta30BBIX CKBAXXHH IPOU3BOJIUTCS
B COOTBETCTBUU C IOJOXEHHSIMH 3eMeIbHOro kojexkca P®D, 3eMenbHOTO
3aKOHOJATENbCTBA CyOBbekToB P®, MyHHIMNAIbHBIX OPraHOB BIIACTH,
MECTHBIX aAMUHHCTpanui. B menom mo Poccum KoOJMYECTBO CKBaXHH,
Ha KOTOPBIX MPOMCXOAUT pa3paboTKa WM 100bIYa yIJIEBOJOPOIOB OTPOM-
HOe, HO ecau 0000mmTe 1H(PE HedTerazoqoOBIBAIOIIEH OTPACIH,
1 paccCMOTPETh Ha IIPUMEpPE OJHOTO U3 perHOHOB PD B KOTOPOM HACUMTHI-
BaeTcs npuMepHo okono 100 mecropoxaenuii, a B coorBerctBuu ¢ CH-
459-74 «Hopmbl 0TBOJIA 3eMelib Ul HEQTSIHBIX M Ta30BBIX CKBAXKHHY» pa3-
Mepbl 3eMENBHBIX y4acTKoB BapwHpyorcs oT 0,1 ra mo 3,5 ra Ha omHy
CKBO)XHWHY TO IUIOIIA/(b, OTBOJMMAs BO BPEMEHHOE KPATKOCPOYHOE I10JIb30-
BaHMe, Ha repuoj OypeHust 1-if CKBaKMHBI B CpeiHEM cocTaBisieT 2,1 ra, n
B IepecyeTe Ha KOJMYECTBO MECT Pa3pabOTOK — 3TO HeMalble IJIOIAAN
(6onee 100 ra), U3bATHIE U3 CEIHCKOXO3SIMCTBEHHOTO 000pOTa, M KOTOPBIE
BIIOCJICACTBHH TPEOYIOT BOCCTAHOBIICHHSI.

Bce 3emnm, OTBOAMMBIE MO CKBAXHHBI JUIA Pa3pabOTKH YIIIEBOAOPO-
JIOB, TIOJUIEXKAT PEKYIbTUBALNK, U 3TO MPOIHCAHO B MPOEKTHOH JOKyMEH-
tarmu. [Ipu cTpowWTenscTBE W AKCINTyaTallid CKBAXXHH, B COOTBETCTBUH
C OCHOBHBIMH TOJIOKCHHUSIMH O MPOBEICHUH padOT, BEPXHHUH IIOJOPOAHBIN
CJIOW CHUMAETCs M YKJIabIBAETCS B OTBAJ B LIEJIAX IOCIEIYIOIEr0 UCIOIb-
30BaHUs /IS peKyJIbTUBaUuKu. Hanpumep, eciu mpH CTPOUTENbCTBE HOMC-

2
KOBBIX CKBaXWH, B CpeJHEM OTBOAUTCS IUomans okoigo 50 000 ™7,
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IIpH TITyOWHE CHATHS T100poaHoro ciost 0,40 M, TO HOpMa CHATHS TUIOJIO-
pozHOro ci1ost cocTaBuT mpuMepHo 20000 M [3, 4].

ITpn OypeHun CKBaXkMH M J00bIYE YIIIEBOJOPOIOB 3HAUUTEIbHBIE IUIO-
aau 3eMejb TEePSIOT CBOIO IEePBOHAYAJbHYIO LEHHOCTh. B Macmrabax
CTpaHbl IUIOMIAAb 3€MeNb, 3arpsi3HEHHBIX HE(PTENpPOIYKTaMH, COCTaBISET
npumepro 700 000 ra, u3 koTopsIx ToabK0 10 % OBUTH PEKYJIBTHBHPOBAHBI.
OOBbeM  MepomnpHsATHH MO MPOBEJCHUIO BOCCTAHOBUTENBHBIX paboOT
Ha 3eMJISIX, 3arpsA3HEHHBIX HE(PTEIPOLyKTaMH, 3aBUCHT OT YPOBHS 3arpss3-
HeHus (Tabiuima), TIe-TO TOCTaTOYHO TITyOOKOH BCHAIIKKA C BHECEHHEM MHU-
HEpalbHBIX yIOOpEHHH, a CHIIHOE 3arpsi3HEHHE TPeOyeT OTrpPOMHBIX BIIO-
YKEHUI B BOCCTAHOBJICHUE HAPYILIEHHBIX TEPPUTOPHIL.

YpoBHHM 3arpsi3HeHHsI N0YB HeTENPOAYKTAMHI

YpoBeHb 3arpsi3HEHUs! Cozepxanne Mr/Kr
DOHOBBII Jlo 100-500
Huskuit 500-1000
YMepeHHbIiH 1000-5000
Cpennuit 50000-10000
Bricokuit 10000-50000

Cornacao I'OCT 17.5.3.04-83 «Oxpana npupozsl. 3emin. OOmue Tpe-
OOBaHMS K PEKYJIbTHUBAIMH 3€MEJb» PEKYIbTHBAIUS BBITOMHACTCS B J1BA
JTama: TEXHUYECKWH W OnoNoTHUecKWil. PeKyiIpTHBAIis TPOU3BOIUTCS
C YI€TOM MECTHBIX ITOYBEHHO-KIMMATHIECKUX YCIOBUH U XapaKTEPUCTUKU
HapyIIeHHBIX 3eMeTb [5, 6].

[Nomaganne yrneBogOpOaOB Kak B BOTHBIC SKOCHCTEMBI, TaK U B MTOYBY
MIPECTaBICT OONBIIYI0 OMACHOCTH JJISI CYIISCTBOBAHHS BCEX BHJIOB KH-
BbIX OopraHu3MoB. [Ipu nonananuu HedTH Ha MOYBEHHBIN MOKPOB JieNlacT
ee B OOJIBIITMHCTBE CIIy4aeB HEMPUTOIHOM ISl POCTa PACTCHUIN U 0OUTaHUS
BUJIOB JKUBOTHBIX. B PE3YIbTATE MHOTOUYNCIICHHBIX I/ICCHe}lOBaHI/Iﬁ OTMECUYC-
HO HEraTHBHOE BO3JIEHCTBHE HE(PTENPOJYKTOB Ha TI0YBY B YMEHBIICHHU
aspaluu, yXYyIAIICHUN APCHAXKHBIX CBOﬁCTB, CHMIKCHUU MPOAYKTHBHOCTH,
IUTOIOPOMNS U B PE3yNbTaTe HEMPUTOIHOCTH VIS CENbCKOXO3SHCTBEHHOTO
ucnonb3oBaHus. llpn mM3ydeHNM MaHHBIX O Pa3BUTHH HE(TSHOW OoTpaciu
B Hamel cTpaHe, HENb3s HE 0OpaTWTh BHUMAHHE HA TO, YTO MOJIydaeTcs
OTpOMHAs PKOHOMHYECKAsi IPUOBIIb, HO ITOIYYaeTCs, YTO Ha BOCCTAHOBJIE-
HHUE 3eMEeNbHBIX y4acTKOB OTBOIMTCS Ha BTOpo IUIaH. Permenue Bompoca
BO3BPAIICHHS 3€MEb B XO3SHCTBEHHBIH 00OPOT MOCHE MPOBEACHUS padoT
o pa3paboTke, J0ObIUe YIIIEBOJIOPOIOB JOHKHO HMETh PABHOE MOJIOKCHHE
C TPOIIECCaMHU DKCILTyaTaI[K HEJIp.
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MATEMATHYECKOE MOJAEJIMPOBAHUE OPTAHU3AIIUN
MEJIMOPATUBHBIX PABOT CPEJICTBAMU
HUH®OPMAIIMOHHBIX TEXHOJIOTI Ui

B. C. ®engoroBa, noreHT Kapeapsl HHOOPMATHKI
1 HH(POPMAIIOHHBIX CUCTEM
Jlenunrpaackuii rocypapcTBeHHBIH yHIUBepcuTeT M. A. C. Ilymkuaa,
r. Cankr-IlerepOypr, Poccuiickast @enepanus

KiroueBble cjioBa: MeIHOPAIis, JICKTPOHHBIC TAOIHUIIBI, MATEMaTHYC-
CKOE MOJICIUPOBAHHE

AHHoTanus. B craThe MpoAeMOHCTPUPOBAHBI JTAIlbl MOCTPOCHUS Ma-
TEMATUUYECKON MOJC/IN MPpHU PCIICHUU 3ajavyd OpraHu3allii MCINOPATHUB-
HBIX paboT. Ha ocHOBe MCIIOIb30BaHMs 3JIEKTPOHHBIX TAOJMI IIPOBOJUTCS
HCCIIeJOBAaHHUE 3aBUCUMOCTH KO3 (DHUIMEHTa TEXHUIECKON TOTOBHOCTH IKC-
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KaBaTOPOB OT MPOJODKUTEIHLHOCTH WX pabOThI M 00ECTIeUeHHOCTH dKCKaBa-
TOPHINKAMH.

Keywords: land reclamation, spreadsheets, mathematical modeling.

Summary: In the article the author demonstrates the stages of construct-
ing a mathematical model in solving the problem of organizing land recla-
mation work. Based on the use of spreadsheets, a study is made of the de-
pendence of the coefficient of technical readiness of excavators on the dura-
tion of their work and the availability of excavators.

Bompocsl opraHu3anuy MENHOPATHBHBIX PAaOOT OTHOCATCS K YHCIY
HanOoJee akTyaIbHBIX MPOOJIEM, KOTOPBIE HHTEPECYIOT YUEHBIX B ACTEKTax
TOBBILICHUS! TIJIOI0OPOJHS 3€MJIM, YCTOMIMBOTO BEACHHSI CEIBCKOTO XO3sIH-
CTBa, pallMoHANH3aIUKN 3eMyenoibp3oBanus [1; 2]. na mexaHuzauuu gaH-
HOT'O0 BHUJA pa60T HCHOJIB3YIOTCA MEJIMOPATUBHBIC MAlllMHBI, LICJICBOC MPH-
MCHCHHEC KOTOPBIX OPUCHTHUPOBAHO Ha CTPOUTCILCTBO OCYIIUTCIBHBIX
" OPOCUTCIIbHBIX KaHAJIOB, YIINIOTHCHUEC I'PYHTA HAa THEC U OTKOCAX KaHAaJIOB
W BOZOEMOB, CTPOUTEJIBCTBE JpeHaXKa, IEPBUYHOM 00paboTKe 3eMIIU U Ipy-
Tux pa60T. TaK, JUI1 OYUCTKHU U BOCCTAHOBJICHHUA MCIMOPATUBHBIX KaHAJIOB
UCTIONB3YIOTCSI AKCKABATOPBI.

CrenyeT OTMETHTB, YTO HaJEKHOCTh IapKa MEIHOPATHBHBIX MAaIIWH
HanpsiIMyIo BIUSIET Ha IUIAHOBBIE MOKA3ATENH 10 TPOBEICHUIO METHOPATHB-
HBIX MEpONpHATHH. B 3T0i CBsI3M BOIIpocaM TEXHHYECKOTO OOCTY KUBaHUS
U PEMOHTA MEIHOPATHBHBIX SKCKaBaTOPOB yJelnseTcsi O0bIIoe BHUMaHHE
K MaTeMaTHYecKOMY MOJEINPOBAHUIO MOXKHO OOpaIaThecsi 10 MHOTHM ac-
MEKTaM OpPraHW3ali{ MEJIHMOPATHBHBIX paboT. ChenuanucTsl B 00JacTh
MEIMopanu  TOJIKHBI YMETH YIIpaBJIATH CHCTCMaMH (O6'BeKTaMI/I-
opurnHanamu). C 3TOH menpio pa3padaTbIBaeTCss MaTeMaTHYECKass MOJIENb
CHCTEMBI, e aHaJor, KOTOpBId MO3BOJISIET YCTAHABIMBATH B3aHMMOCBSI3U
MEXAY 3JIEMEHTaMH CUCTEMBbI (M3y4aTh 3aKOHOMEPHOCTh €€ IOBEICHUS),
HAaXOJWTh KOJMYECTBEHHBIC XapPAKTEPUCTUKU B3aMMOCBS3HU, BBINOIHAThH
IpoLecc MOJEIMPOBaHMs (TIPEIBUIECTH XOJI COOBITHUI M KOHEYHBIC Pe3yJlb-
TaTbl), B TOM YHCJIE C HCIIOJNL30BaHHMEM WH(OPMAIMOHHBIX TEXHOJIOTHH.
TakuMm o00pa3oM, MaTeMaTHYeCKOE€ MOJICIMPOBAHUE M BBIYMCINTEIBHBINA
HKCIIEPUMEHT IO3BOJISIOT KOJIMYECTBEHHO YCTaHABIMBATh HAJIMYUE CBS3ed
MEXAy HapaMeTpamH, onpelessiTe 3(QGEKTUBHOCTH JAHHOTO BHIA padoT
U TIPOTHO3UPOBATH PE3YJIbTaThl MO TEOPETHUECKON Mojenu. MaTtemaTude-
CKHe MoJenn oToOpaXkaroT B abCTpakTHOH (opMe MmoBeneHHE, XapaKTepH-
CTHKH, B3aNMOCBSI3M MOJEINPYEMBIX OOBEKTOB, SIBICHHUI 1 MPOLECCOB.
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Pa3paboTansr TpeOOBaHMS K MaTEeMAaTHIECKUM MOJEISAM MEJNOPAIn,
cpeay KOTOPBIX OTMEYAIOTCS MaKCHMaJIbHO BO3MOXKHBIN yueT (yHIameH-
TaJBHBIX CBOWCTB I€OCHUCTEM, JIOJITOBPEMEHHOCTh, YUeT (DYHKIMOHUpPOBA-
HUSI TEXHOTCHHBIX KOMITOHEHTOB [3]. [locTpoeHne MaTeMaTHYECKHX MOJIe-
Je ¥ WCIIONB30BaHMUS MH()OPMAIMOHHBIX TEXHOJOTHH B MX pealu3aliu
paccMatpuBaeTcs Kak 3(QGCKTHBHBIN WHCTPYMEHT ILIAHUPOBAHMS M TIPO-
THO3UPOBAHMS TPUHATHS PEUICHUH MO YHPABICHHUIO MEITUOPATUBHBIMU
oObekTamu [4].

Llens aHHOTO HCCIENOBAaHHUS COCTOUT B MOCTPOEHHU IKOHOMETpHYE-
CKOW MOjenM, C TIOMOIIBI0 KOTOPOH CpelcTBaMU KOPPENSILHOHHO-
PETPECCHOHHOTO aHali3a TPOBOAUTCS WCCIICAOBAHHUE 3aBUCHMOCTH KO3(-
¢uIrIeHTa TeXHIIECKOH TOTOBHOCTH SKCKAaBATOPOB OT MPOJOIDKUTEIIEHOCTH
ux paboTel U 0o0ecreueHHOCTH dKcKaBartopinukamu. [Ipu sTom cymHocTh
KOd(QHUIHIEHTa TEXHUIECKOH TOTOBHOCTH SKCKaBaTOpa OMpPENeNseTcs OT-
HOIIICHWEM pa3HOCTH KaJleHIapHOTO (OHIa BPEMEHH B (HaKTHIECKOTO Bpe-
MEHU PEMOHTHBIX MPOCTOEB K KaleHJapHOMY (OHIY BpeMEHH OlleHHBae-
Moro riepuona [5].

JocTikeHne IeMM WCCIEAOBAaHUS MpEAIoiaraeT IocieA0BaTeIhHOE
pelleHre ClieNyonMX 3a1a4: GopManu3anus ycjaoBUs 3a1a4u, OCTPOCHHE
MOJICTIH, PeaIn3alksl ee KOMIbIOTEPHON MO/IENH, OLIEHKa Ka4eCTBa MOCTPO-
€HHOH MOJENM W CTAaTHCTHYECKOW 3HAYMMOCTH BXOIAIINX MapaMETpOB,
MPOTHO3UPOBAHUE IO MOJIEIIH.

IMo manHBIM HaOJrOACHUS 3a PabOTOM METHOPATUBHBIX IKCKABATOPOB
CTPOMTCS MOJICNIb MHOXKECTBEHHOU (ABYX(aKTOpHOI) perpeccun. DakTop-
HBIMH (9K30TCHHBIMH) TIEPEMEHHBIMA OYIYT PacCMaTpPUBATHCS X1 — CpEAHEe
YHCIO JeT paboThl IKCKABATOPOB (TOA) M X; — YMCIIO 3KCKABATOPIIMKOB
B cpenHeM Ha 1 dkckaBaTtop (denoBek). Torma pe3yabTaTUBHBIA NMPU3HAK
y Oyzmet ompenensaTe KOd(p(HUIMEHT TEXHUYECKOW TOTOBHOCTH JKCKaBaTO-
poB. OOmias uues pealu3aldyd MOJCITU OCHOBaHA Ha BBHIOOPE YpaBHCHHS
MaTeMaTHIeCKON 3aBUCUMOCTH (dTal Crenu(UKaIi); OIICHKEe TapaMeTpOB
MTOJYYCHHOM MOZENH (3Tal mapaMeTpU3alin); MIPOBEpKe KauecTBa HalIeH-
HBIX TApaMETPOB B MOJEIH B IIeJOM (3Tam Bepu(UKAIUH); MPUMCHCHHE
MOJICNIM TS aHali3a W IUIAHUPOBaHUs paboT. VIcXomHbIe NaHHBIC 3a1aud
OpraHH3yeM B BHJIE MACCHBOB B 3JIEKTPOHHOHU Tabmmme. O0beM paccMaTpu-
BaeMo# BBIOOpKH cocTaBisieT 23 3HadyeHus (Tabnuna). [IpuBeneHHbIC 3HA-
YEeHHUsS TISITOTO CTOJONA Ha pUC. | MpPEACcTaBIsSIOT cOOOW B MOCICAYIOIIEM
paccuuTaHHBIE HAMH TI0 TEOPETHYECKON MOJIENH 3HAYCHHS Pe3yIIbTaTHBHO-
T'0 IpU3HaKa Y JUis (PaKTOPHBIX IEPEMEHHBIX X1 H Xp.
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Hcxoanble 1aHHBIE IJIs1 MO IUPOBAHUSA

Koad. rexamae-
Cpennee yucio Yucno 3KcKaBaToOp- Koad. rexunue- <Oil FOTOBHOCTHL
Ne 1eT paboThl IIMKOB B CPEHEM Ha | CKOI FOTOBHOCTH szKa;;T(; 0?3
I/l | BKCKaBaTOPOB, 1 skckaBatop, X, 9KCKaBaTOPOB, Y (pacuer pM ’ Z:_
X1 (Toxm) (denoBeKx) (naboaeMblit) J'II/I;) o

1 6 0,8 0,50 0,50
2 5 11 0,60 0,68
3 4 1 0,70 0,70
4 3 13 0,90 0,88
5 4 14 0,85 0,86
6 5 0,9 0,55 0,60
7 7 0,8 0,45 0,44
8 6,5 0,9 0,50 0,51
9 3 11 0,80 0,79
10 4 1,2 0,75 0,78
11 6 11 0,60 0,63
12 4,3 0,9 0,55 0,64
13 3,5 1,2 0,80 0,81
14 4 1,3 0,85 0,82
15 6 1 0,60 0,58
16 3 1,1 0,80 0,79
17 3 13 0,95 0,88
18 4 0,9 0,65 0,65
19 3 4 2,00 2,02
20 7 1,1 0,60 0,57
21 5 1 0,70 0,64
22 8 11 0,50 0,51
23 6 1,2 0,75 0,67

ITpoBeneM mpoBepKy MyJIbTHKOIUTMHEAPHOCTH (PAKTOPOB X3 U Xp, YTOOBI
UCKJIIOYNTH HAJMYHNE JIMHEHHON 3aBUCHMOCTH MEXAy (aKkTOpaMH U UX He-
KOPPEKTHOTO BIMSHUS Ha pe3ynbrar. Mcnomb3yeM mHpu 3ToM (QYHKIHIO
KOPPEJI, koTopas Bo3BpaniaeT KO3QQUIMEHT KOPPEISIHN MEXKIY IBYMs
MacCHBAaMHU JIaHHBIX, IPOBEJIEM OLEHKY €r0 CTATHCTUYECKOW 3HAYMMOCTH
IIyTEM CpaBHEHHUS HaOJII0aeMOro 3HaYeHUs t-CTATUCTUKY U €€ Ta0JINIHOTO
sHadyeHus. Ha 3Toit ocHoBe uepes snorumdeckyro ¢ynknuto ECJIU cnemaem
BBIBOJI O HE MYIIBTHKOIDITHHEAPHOCTH (hakTopoB (puc. 2). Oba dpaxropa MOXK-
HO OCTaBUTh U HCIOJIb30BATH ITPH IIOCTPOEHUHU TEOPETUIECKON MOAETH Y.
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NpoBEpKa MyNLTUKOIMHEAPHOCTH $aKTopoB

iz -0,36377 koaddHUMEHT KOpPenAUMK mexay dakTopamu
tua6n -1,78962 Habnwoaaemoe 3HaYeHWe T-CTAaTMCTMRM KoaddruMeHTa Koppenaumn
tup 2,07961 KpUTHYECKOE 3HAYEHUE t-CTATUCTUCKM KO3 dHLMeHTa Koppenauuu

BbiBog, — GaKTOPbI HE MYIbTMKO/ITMHEEPHbI
Puc. 1. Orenka My IbTHKOJULIMHEAPHOCTH (haKTOPOB

Janee ¢ momompbio cratuctrdeckoii dynxumn JIMHEMH mposexem
aHanmM3 ypaBHeHHs perpeccun (puc.2). 3HadeHHS KOX(PPHUINESHTOB
a, by u b, MO3BOIAIOT BBIMHCATE KOHKPETHBIM BU YPAaBHEHHS IBYX(aKTOP-
HOH JIMHEHHOH perpeccuu, KOTopas JEMOHCTPUPYET TEOPETHUYECKYIO MO-
nens: Yy = 0,5 - 0,06x; + 0,42X,. 3HaueHne Ko3GGHUIHEHTa ICTCPMHUHAIH
R? = 0,98 CBHACTENBCTBYET O BHICOKOM IIPOLCHTE 0OOBSICHEHHOM IUCIICPCHH.

aHaNM3 ypaBHEeHMA Perpeccum

b2 b1l a
ko3 dUUMEHTE MOoENH 0,42 -0,06 0,50
CTaHAapTHble OWKMEKK KoadbdUUMeHTOB 0,02 0,01 0,04
R? S 0,98 0,04 #H/O
F-ctaTMCTUKa k 559,69 20,00 #H/AO
Siaxr Socrar 2,07 0,04| #H/LO,

Puc. 2. AHanu3 ypaBHEHUS PErpecCun

ITocTpoennsie rpaduky HAOTIOJAEMOTO 3HAYCHUS Y W PACCUMTAHHOTO
[0 MOJIEJIM 3HAUCHHUS Y, AEMOHCTPHPYIOT ONU30CTh UX 3HaYeHHH (puc. 3).

2,50

2,00

—o—Ko3¢. TexHuuecKoi
rOTOBHOCTH
3KCKaBaTOPOB, Y
(HaBmopaemblii)

1,50

1,00 Koad. TexHW4ecKkon
o . e /'\ rOTOBHOCTM
5 \ N\ / \ ' LA /' SKCKaBaTOPOB, YT
0,50 A ~4 —— (pacyeT no moaenu)
0,00 . . . : .
¢] 5 10 15 20 25

Puc. 3. CpaBHeHHe 3HaYeHHIT HAOII0JAEMOT0 ¥ MOJCTHPYEMOTO 3HAUCHH Y
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Takum 00pazoM, COTITACOBAHHOCTH HAOIIOMAEMBIX M PACCUUTAHHBIX
10 TEOPETUYECKON MOJENN JAHHBIX MMO3BOJISIET YTBEPKIAATh O BOZMOXKHOCTH
MIPOTHO3UPOBAHUS N0 TOCTPOCHHOW MOJICNU NBYX(AKTOPHOW MOICTH JIH-
HEWHOM perpeccuy W MPUHSATUU B3BELICHHBIX PELIEHUI MPH OpraHU3aliu
MEJIMOPATHBHEIX padoT. B paccMarpuBaeMoM ciiyyae Ha OCHOBE SKOHOMET-
PHUYCCKUX OIICHOK TOATBEPIKIACTCS HAUYKC 3aBUCHUMOCTH KO3 HIIUEHTA
TEXHUYECKON TOTOBHOCTH JKCKABATOPOB OT MPOJIOJDKUTEILHOCTH UX pado-
THI ¥ 00ECIIEYeHHOCTH SKCKABATOPIIIUKAMH.
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MEXIPEJMETHBIE CBA3U TP OBYYEHNU ®U3UKE
KAK ®AKTOP PA3BUTUS IPO®PECCUOHAJIBHOM
HAIMIPABJIEHHOCTHU JIMYHOCTHU CTYJEHTA

A. B. I1BbIp, CT. IpenojaBareib
YO «benopycckast rocy1apCTBEHHAS CEITbCKOXO03SIICTBEHHAS aKaIeMUS»,
r. F'opxwn, Pecybmmika benapychb

KiroueBble cioBa: ¢u3nka, MeXIpeIMETHBIC CBS3U, NIPUKIAJHEIC 3a-
JTa9d TEXHHYECKOTO COIEpIKaHuUs.

AnHotanus. B crathe paccmarpmBaeTcs mpoOieMa peann3aniul Mex-
NPEAMETHBIX CBsi3el mpu 00y4YeHUH (PU3UKE CTYJCHTOB MHIKCHEPHBIX CIIe-
LHAAJILHOCTEN CEIbCKOX031UCTBEHHOTO BYy3a.
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technical content.

Summary: the article deals with the problem of implementing interdis-
ciplinary connections in teaching physics to students of engineering special-
ties of an agricultural university

B  ycnoBusX COBPEMCHHOW  COLMAIBHO-DKOHOMUYCCKON  CHTYalluu
B CcTpaHe TpeOOBaHMS K BBHITYCKHHUKY BBICIICH HIKOJNBI CYIIECTBCHHO M3MEHS-
I0TCS. AKTYaJbHBIMHU JUISl Y4eOHBIX 3aBEACHHUH CTAHOBATCS IIPOOJIEMBI, CBS-
3aHHBIE C MPOIIECCAMH MPOPECCHOHAIFHOTO Pa3BUTHSA W CTAHOBJICHHS JIMIHO-
CTH CTYJCHTA.

[ocTostHHBINA POCT HAYYHO-TEXHUYECKOW WH(POPMALINH, BHEIPECHUE HO-
BBIX TEXHOJIOTUH B MPpOU3BOJACTBO NPUBOJAT K IMOABJICHUIO JKECTKOM KOHKY-
PEHIMM Ha PBIHKE TPYJa, MOBBINIAIOT YPOBEHb TpeOOBaHUH K chopMHUpO-
BAaHHOCTHU HpO(i)eCCI/IOHaHI:HI)IX U UHBIX KOMHeTeHHI/Iﬁ MOJIOAO0r0 Ccrernualiu-
cTa.

Kak ormeuaroT paboToaareu, HATMYKE AUIUIOMA O BhICIIEM 00pa3oBa-
HUU HE BCErJla FApaHTUPYET BBITYCKHUKY COOTBETCTBYIOLIEH CIELUAIBHO-
CTH YCIEIIHOTO TPYIOyCTpoWcTBa. J[Isi ocBamBaHWSI pBIHKA Tpyna W 3a-
KpETUICHUS. B HEM, MOJIOJION CHEIHANHCT JOJDKSH OBITh MOOMIIBHBIM, KOH-
KYpEHTOCIOCOOHBIM, HHUIIMATUBHBIM, TOTOBEIM K IPO(ECCHOHATIBHOMN Iesi-
TenpHOCTU. Takum 00pa3oM, OCHOBHAS 3a/laya O0pa30BaHHS 3aKIIOYACTCS
B MIOJITOTOBKE HE IPOCTO TPAMOTHO M TEOPETHUCCKHU ITOATOTOBICHHOTO BBI-
IMyCKHHUKA, HO W JIMYHOCTH, CAaMOPa3BHBAMOIICHCS U CTpeMSIICHCS K TPO-
(heccuoHaTbHOMY POCTY.

ITo MHeHHUIO TIICUXO0JIOT'0B, IEPHUOJ] 06y11e1-m;1 B BY3€, CUUTACTCA CaMbIM
BA>XHBIM B HpO(beCCI/IOHaHBHOM CTAaHOBJIEHUH JIMYHOCTH 4YeJioBeKa. MIMeHHO
B IpoIIecCe 0OYYEHUS MPOUCXOAUT IIEJICHANPABICHHOE OCBOCHHE CHCTEMBI
3HaHHH, TPAKTHUECKUX HABBIKOB M YMEHUH B M30paHHOU Tpo¢ecCHOHab-
HOH nestensHOCTH [1]. DOPMUPYIOTCS IEIOCTHBIE MPEACTABICHUS O JaH-
HOW TpOoQecCHOHATBHOI 0OIHOCTH. Pa3BUBAIOTCS M HATIOJIHSIOTCS TPEA-
METHEIM COJICp)KaHHEM MOTHBBI M LIEJIX OyayInel nesTenpHocTH [2].

Kak npaswiio, ¢hyHIaMeHTaIbHBIC 3HAHUSI 110 PSAY MPOOJIEM, CBI3aHHBIX
¢ Oynymieit mpodeccueli, MPUOOPETAIOTCS MPU U3YICHUH LUKJIA CHCIHATb-
HBIX TUCHHIUIMH. V3ydeHue cTyaeHTaMu OOIIeo0pa30oBaTeIbHBIX JIUCIH-
IUTMH HE B JIOCTaTOYHOH CTENeHM BIHSAET HA Pa3BHTHE MPO(ECCHOHATHHON
HaTPaBJICHHOCTH JHYHOCTH. [IpM 3TOM, OCHOBBI TEOPETHYECKHUX 3HAHHA,
Y CTyIEHTOB TEXHUYECKHUX CIEIHAIbHOCTEH, 3aKIIabIBAIOTCA B Kypcax (u-
3WKH, MAaTEMAaTHKH U JPYTUX TUCHUIUIMHAX €CTECTBEHHO-HAYYHOI'O ITHKIIA.
[oBeicuTh ponb ¢GU3MKKH B (OPMHPOBAHMUHN TPO(HECCHOHATBFHON HAaIlpas-
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JICHHOCTH JINYHOCTH MOXKHO ITyT€M METOIUYECKHX MOIXOJOB M METOIHK,
OCHOBAaHHBIX Ha pealu3allid MEXIPEIMETHBIX CBA3eH AMCLUILIUH €CTe-
CTBEHHO-HAyYHOT'O IMKJIA ¥ CHELUANbHBIX JUCIUIIINH.

[TpumeHeHne MeXNpEeIMETHBIX CBsI3el MO3BOJISET HperojaaBarento 0o-
Jiee Ka4eCTBEHHO M 39((eKTHBHO 00BbEMHUTH B €AMHOE IIEJI0€ LIeJIN U 3a]1a-
4y 00y4eHuns, METOAbI M (POPMBI OpraHU3alnuy 00y4eHHs, pe3yJIbTaThl 00y-
YEeHHUS.

MexnpeaMeTHbIE CBSA3M CIIOCOOCTBYIOT Oosiee KadeCTBEHHOMY YCBOE-
HHIO CHCTEMBI 3HAHUH CTyJeHTaMH, (JOPMUPOBAHUIO y HUX TECOPETUIECKUX
U TPaKTHIECKUX YMEHUH M HaBBIKOB; CIIOCOOCTBYIOT NOBBIIICHUIO aKTHB-
HOCTH MBIIIVICHUS, TPAKTHIECKON Pean3alii IPHHIUIA CBSI3H TEOPETHIE-
CKUX 3HaHUH C IPAaKTUIECKOH NesATeTbHOCTEIO 00ydaeMbIX [3].

BaxHOCTH MEXIIPEAMETHBIX CBSI3€i BO3PACTaeT B CBSI3M C COKPAIIEHHEM
KOJIMYECTBA ayAUTOPHBIX YaCOB IO AUCHUIUINHE «<D1/131/11<a», U IIOBBIIICHU-
€M JI0JIU CaMOCTOSITEIbHOM PabOThI CTYJICHTOB.

B pamkax jaHHOM cTaTbu OrpaHUYMMCSI PACCMOTPEHUEM ITPOOIIEMBI pe-
aNu3alu MEXIPEIMETHBIX CBs3ei Mpu o0ydyeHHH (U3UKE CTYJCHTOB WH-
KEHEPHBIX CIEeLUAIBHOCTEH CeNbCKOX035SHCTBEHHOTO By3a.

3HaHI/I)I, IMOJYYCHHBIC CTYACHTAMU P U3YYCHUUN JUCHUIIIIUHBI «Dduzn-
Kay, SBIIOTCA (QYHIaMEHTAIBHBIMH JUIS IPO(ECCHOHATBHOMN NeITeIBHOCTH
WHKEHEPOB, (OPMHUPYIOT MX HAyYHYIO KapTHHY MHpPa M KOMIICTCHIIHIO.
Conepxxanue Kypca «Pu3nKa» T0JDKHO OTPaXKaTh HE TOJIBKO COBPEMEHHBIE,
HO W TIEPCHEKTHBHBIE TPeOOBaHMS K OyIyIIMM CIEIHMaINCTaM. Y4eOHBIN
MaTeprall JIOJDKEH JIOTMYECKH YBSI3BIBATHCS C MAaTEpHAJIOM JIUCIUIIINH
npodeccHoHaNbHOro HUKIA: «DIEKTPOTEXHUKA M 3JIeKTpoHHKay, «Teope-
THYCCKasA MCXaHHUKA)), «TennorexHuka» u JAPpyrux l'[pO(bI/IJ'II)HI:IX JUCHHUIIINH

IIpu BceM MHOTro0Opa3suM BHIOB MEKHAYYHOTO B3aUMOJCHCTBUS B Iie-
z[aromquKoﬁ JMTEPATYPE BBIACIAIOT CICAYIOIMHUEC TpWU HaAIPaBJICHUA:
1) KOMILIEKCHOE M3YYCHHE Pa3HBIMH HAYKAMH OJHOTO M TOTO K¢ OOBEKTa;
2) UCTIONB30BaHUE METOIOB OJHOM HAYKH ISl M3YUEHHUS Pa3HBIX 00BEKTOB
B IPYrHX Haykax; 3) MPHBJICUYCHUE PA3NUYHBIMU HAYKAMH OJHUX M TEX XKe
TEOPHH 1 3aKOHOB /IS N3YyYECHUS Pa3HBIX 0OBEKTOB.

ITpn o6ydeHnn puzuke MeXNpeIMETHBIE CBA3H PEATU3YIOTCS Yepe3 Bce
TPY HalpaBJICHUs, OJHAKO B OOJbIIEH CTENEHN — TPETHUM HAIPaBICHHEM.

Ilpu TpaguIMOHHOM MOAXOAE K OpraHM3alMid HM3YyYCHUS TUCLUILIIMHBI,
0OBIYHO B JIEKIJMOHHOM Kypce, IOCTaTOYHO OETJIO MEepEedrCISTIOTCS] TeXHUYe-
CKHUE MPHUIIOKEHUA TOIO0 UM MHOI'O q)I/ISI/I‘IGCKOFO SABJICHUA, 4E€ro ABHO HCI0-
CTaTOYHO JJIsl TOJIHOIICHHOM pealln3allii MEXIPEeIMETHBIX CBs3er. s pe-
IIeHWs] TPOOJIEMBI HEOOXOAMMO BBICTPOUTH IUAAKTHIECKYIO CHCTEMY,
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HAIpaBJICHHYIO Ha IOBBINIEHHE MPO(ECCHOHANBHOM HAIlPaBICHHOCTH Kypca
bu3uky.

Ormpasicb Ha METOJMKY OIpeJeIeHNs] 3HAYMMOCTH y4EeOHBIX JUCLIMIUIMH,
Pa3nyaloT BHEIIHIOI0 3HaYMMOCTh YYeOHBIX KypCOB M BHYTpeHHIOO. BHer-
HsIS 3HAYMMOCTB OTPEAEIISIETCS METOJIOM AKCIIEPTHOTO OIpOCca CIENUAIUCTOB,
B Ka4€CTBE KOTOPBIX BBICTYIAIOT IIPEIOJaBaTENN, YUTAIOIINE KYPC MPOpHIU-
PYIOLIMX TIPeAMETOB, M IIpernojaBareld Kypca (u3vku. BHyTpeHHss 3Ha4H-
MOCTb BBIp@)KaeTCsl B 3HAYCHUH JAHHOTO Y4eOHOro MaTepHaia JUCLUILIHHEI
I M3YYeHUS IPYTHX y4eOHBIX KypcoB. Ha OCHOBaHWMM aHKETHpOBaHUS CIie-
[UAJIMCTOB ONPENENSIOT HanOoee 3HaYMMble UL TAaHHOTO MPO(UIIS pa3ienbl
U TeMBI (QU3HKH, U CTPYKTYpPY JaHHBIX pa3zesioB. HanmMmeHee 3HaUMMEBIC TEMBI H
(u3MUeCKe MOHATUS BBIIEISAIOTCS HA CAMOCTOSITEIFHOE M3YYCHHE CTYICHTA-
MH, C ITOCJICIYIOLINM KOHTPOJIEM UX IIPOPA00TKH pa3IYHbIMU MeToaMH [4].

Pewenre npuKIAAHBIX 3a]a4 TEXHUYECKOTO COJEPIKaHMs, COOTBET-
CTBYIOILETO PO(UIIIO CTYJCHTOB, SBISIETCSI OJTHUM M3 MyTeW OCYIecTBIIe-
HUSI MEXIPEJAMETHBIX CBA3EH 10 BHIOPAHHBIM TeMaM W paszieiaM (H3HUKH.
ConepikaHue JaHHBIX 3a/a4 JIOJDKHO OIMCHIBATh peajibHbIe IMPOLECCHl U
SIBJICHUS, M3y4YaeMble B MPOQUIBHBIX TUCLUILIMHAX, 00eceYnBaTh MOKa3
MPaKTHYECKOH IEHHOCTH TIOJIyYEHHBIX (PU3MYECKUX 3HAHUH.

3HayeHNs HCXOIHBIX JaHHBIX B 3a/la4ax JOJDKHBI COOTBETCTBOBATH TEX-
HUYECKHM IapaMeTpaM M XapaKTepUCTHKaM PeasbHBIX 0OBEKTOB. Y CIIOBHE
3a/1a4¥ JOJDKHO OBITh C(OPMYIMPOBAHO SICHO M JOCTYIHO ULl HOHUMAaHHS
CTYJCHTAMH.

Jnst peanu3aniy MEeXIPEAMETHBIX CBsA3€il BaXKHO, YTOOBI NPHKIIAIHBIC
3aJ]a4M TEXHUYECKOTO COJCPIKaHHsl COCTABIISUIA €JUHYIO CHCTEMY, KOTOpas
OTpa)kaeT LeJId 00yUYECHHs], ITATHOCTh B YCBOCHUH (DU3UUECKHUX MOHSITHH.

[IpumeHeHre NaHHOW CHUCTEMBI 3a/ad B Y4eOHOM TMpOIecce CIoco0-
CTBYET IOBBIIICHHIO I03HABATEILHOTO UHTEPECa Y CTYJCHTOB K U3YyYCHHUIO
¢bu3uky; HOpMHUPOBAHUIO NMPOPECCHOHATIPHO 3HAYMMBIX YMEHHU M HaBbI-
KOB; Pa3BUTHIO MPO(eCCHOHATFHON HAIIPaBIEHHOCTH JIMYHOCTH.
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METOJUYECKHUE ACHIEKTbBI ITPENTOJABAHUA TEMBI
«IMHAMMKA BPAIIATEJIBHOI'O ABUKEHUSA»
CTYJAEHTAM UHKEHEPHBIX CHEIIUAJIbHOCTEM

A. B. I1BbIp, CT. IpenojaBareib
JI. E. Kupniienko, KaHJ. c.-X. HayK, JOLEHT
YO «benopycckast rocy1apCTBEHHAS CETbCKOXO03SIICTBEHHAS aKaIeMUS»,
r. l'opxwn, Pecmybmmika benapych

KiroueBble cioBa: JAWHaMHKa BpamaTeJbHOI0 ABMKCHUA, MOMCHT CH-
JIbl, MOMCHT UMITYyJIbCa, MOMCHT MHCPIIUU.

AnHoTauusi. B ctaTbe MpUBOIATCS HEKOTOPHIE METOJAMYECKHE PEKO-
MCEHIAAIWU IO MPENnoAaBaHUI0 IWHAMHKH BpalaTCJIbHOI'0 JABHUKCHUS. HpO-
BOOATCA aHAJIOTUHU MEXKAY 3aKOHAMU JUHAMUKU BpallaTCIbHOTO U IOCTY-
IIaTCJIBHOT'O IBUXKCHUS.

Key words: dynamics of rotational motion, moment of force, moment
of momentum, moment of inertia.

Summary: the article provides some methodological recommendations
for teaching the dynamics of rotational motion. Analogies are drawn be-
tween the laws of the dynamics of rotational and translational motion.

dusnka Bcerga Obuta M octaeTcsi 6a30BOM JAUCIMIUIMHON €CTeCTBEHHO-
Hay4qHOro 1ukia. CorylacHO y4eOHBIM IUTaHAM HWHXKEHEPHBIX CHEIHAIbHO-
cTelt, Kypc Gu3MKH U3ydaeTcsl TOJIbKO Ha TIEPBOM Kypce OOydeHHs B Iep-
BOM ceMecTpe (A7 CHeIalbHOCTH «3eMIIEyCTPOWCTBO M KaAacTPh»),
" IICPBOM U BTOPOM CEMECTPAX IJIA OCTAJIbHBIX WHXCHCPHBIX CICIIUAJIBHO-
creii. Tak Kak W3ydeHUE NUCLUILIMHBI HAUMHACTCS MapaJUICIbHO C U3yde-
HHEM CTylIeHTamH «BbICIIel MaTeMaTuKu», U 4acTh TEPMHUHOB M MaTeMa-
TUYECKHUX TOHSATHIA CTYJICHTaM HE U3BECTHO, M3JI0KCHUE MaTepraia MOXKET
BECTHCh C MHHUMAJIEHO HEOOXOMMBIM KOJIMYECTBOM MAaTEMATHICCKHUX BbI-
KJIQJIOK I PACKPBITHS TEMBI, Jiejasi OCHOBHOM YIOp Ha (PU3UYECKYIO CYIII-
HOCTh pPacCMaTpPUBAECMBIX sBJICHUU. [Ipu 3TOM Henecoobpa3Ha «IpUBS3Ka
Kypca (U3MKH K HHTEpecaMm Oynylieil CIenUalbHOCTH CTYACHTOB MYyTEM
PacCMOTPEeHHs IPUMEPOB, JEMOHCTPUPYIOIINX BO3MOXKHOCTH HCIOJIB30Ba-
HUSI U TIPUMEHEHHSI 3aKOHOB U SIBICHUI (DU3UKHU B CEIHCKOXO3SIMCTBEHHOM
MPOU3BOJICTBE, MH)KEHEPHBIX MPUIOKECHUSIX. «/IMHAMHKA BpaIlaTelIbHOTO
JBIDKCHUS» SIBISIETCS OJTHOM M3 TeM, MaTepuasl KOTOPOi OyayT MPUMEHSTh-

242



Cs TIPH U3YUYCHHH Psifa CHCHHUATbHBIX TUCHUIUIMH. [IlaHHAsS TeMa BKIIOYCHA
B paznen «MexaHuKa».

AHanu3 y4eOHBIX HPOrpaMM M YYESOHHKOB IIKOJBHOTO Kypca (U3UKU
MOKa3bIBAaCT, YTO JAaHHAS TeMa B IIKOJEC Ha H3ydanach. [IpUCYTCTBYIOT
JIUIIG OTICNBHBIC €¢ JJIEMEHTHI, KOTOPhIC HM3Y4YajKCh B JICBATOM KJacce.
B 1mIKoJIBHOM Kypce BBOJHIOCH MOHSATHE «ILIEU0 CHIBD» |, KoTopoe ompene-
JISIIOT KaK PAacCTOSHUE OT OCH BpAIlleHWs 10 JUHHUU JCHCTBHS CHibl. Mo-
MeHT cuisl M (Bpamiaromiii MOMEHT), B JIEBSITOM Kilacce, BBOIST Kak IIPO-
M3BE/ICHUE MOJIYJISI CHITbI Ha €€ TUIEYO0.

M=F-I.

Haetcs emmanna MmomeHnTta cuibl B CU — #protoH-MeTp (H - M). Omgun
HBIOTOH-METP PaBEH BpAILAIOIIEMY MOMEHTY, CO3/1aBaeMOMY CHJIOH 1 HbIO-
TOH, UMetolel miedo 1 metTp.

Tak ke B NIKOJILHOM Kypce (PU3UKH BBOJUTCS JIBa YCJIOBHUS PaBHOBECHS
ten. [lepBoe ycioBue: IUisi paBHOBECHS Tela HEOOXOAMMO, YTOOBI BEKTOP-
Hasi CyMMa BCEX CHJI, IPHJIOKEHHBIX K HEMY, OblIa paBHA HYJIIO:

F=Fi+bh+ +h,

BTOpOG yciaoBUe: Ijid paBHOBECUA H€06XOL[I/IMO PaBCHCTBO HYJIIO aJl-
re6pa1/1qe01<0171 CYMMbI MOMCHTOB BCEX CHUII, ,HeﬁCTByIOMHX Ha TCJIO:

ﬂf = ﬂ'fl + ﬂf: + "'+ ﬂfﬁ ,

MpPUYEM, MOMEHT CHIJIbI OepyT MOJIOKHUTEIbHBIM, €CITH OH BpallaeT Tejo
MPOTHUB 4YacOBOW CTPENIKM, M OTPHIATEIbHBIM — B OOpaTHOM cilyyae.
Bce ocranbHble (hu3uuecKre BETUYUHBI U 3aKOHBI JAHHOW TEMBI SIBISIOTCS
JUISl CTYJICHTOB HOBBIMH.

CornacHo y4eOHOW mporpamMme N0 TUCHHIUIMHE (U3WKa, HA W3yUEeHHUE
JTAHHOM TeMbI OTBOJMTCS HE3HAYUTEIHHOE YUCIIO JICKIIUOHHBIX M IIPAKTHYC-
CKUX 3aHITHH HECMOTPS HA TO, YTO UMCHHO 3/1eCh PACCMATPUBAIOTCS TAKHE
CJIO’KHBIC JUTS TIOHUMAaHUS CTYJACHTaMH (DU3MYCCKIE BETMUMHBI KAK MOMCHT
HUHEpLUUH, MOMCHT HUMITYJIbCa U MOMCHT CHUIJIbI. HJ’I}I MMPOU3BEACHUA OIICpa-
IlI/Il71 Haza 3THU BECIIMYHUHAMU HeO6XO[lI/IMO XOpo1Io BJIaA€Th BEKTOPHBIM U TCH-
30pHBIM aHAJIM30M, 4TO eIE OoJIblIe YCYTryOIsieT CUTyaluIo.

Yro Obl 00JIECTYUTh MOHUMAHHE CTYJCHTAMHU JTHX CJIOXHBIX TMOHSTHIA,
HEOOXOMMO KCIOJIB30BaTh 00JIee MPOCThIC M HATISAHBIE METOBI ONpe/e-
JICHUSI BEJMYHMH, CBS3aHHBIX C JWHAMHUKOW BpAIATEIbHOTO JBUKCHHUSL.
HyXHO TPOBOIUTH AHANOTHMI0 MEXKAY MOHSATHAMH M 3aKOHAMHU MOCTYyIa-
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TCJIBHOTO W BPAMIATCIIBHOTO ABUKCHUA. Tem 6OH€C, 4YTO AWMHAMHKA I1IOCTY-

NaTeJIbHOTO ABWXKCHUSA CTYACHTAMU YK€ M3y4YC€HA U BOCIIPUHUMACTCS 3HA-

YUATENBHO Jierdye. JKenaTeabHO 3aKOHBI BpalaTeJIbHOTO ABUKCHHA 3alUCHI-

BaThb B MPOCKIHMU HA OAHY U3 00617[, paccMmaTtpuBas npu 3TOM ABUKCHUC OT-
HOCUTEJIbHO OCH BpalllCHHUA, A HC OTHOCUTCJIIbHO TOYKHU.

BaxxHO [OOMONHUTH MOHATHE «MOMEHTA CHJIBD) M3 IIKOJIBHOTO Kypca

TEM, UTO JaHHas BCIWYHMHA SABIISACTCA BeKTOpHOﬁ " ONpeaACiiI€TCA BCKTOP-
- -

HBIM TPOM3BEIEHNEM payca — BekTopa * Ha cuy F
i = [ F]

HamnpagieHnue BekTOpa MOMEHTA CHJIbI YAOOHO ONpPEAENsTh, MOIb3YsCh
mpaBuUiIoM OypaBumka (IpaBMIIOM IpaBOTo BHHTA). JKenaTeapbHO Ha JIEKINH
MPUBECTH HATISAHBIN MpuMmep. B kauecTBe mpumepa MOXKHO HCIOJIb30BaTh
JIBEpb B ayJIUTOPHIO, OTKPBITHE U 3aKPBITHE KOTOPOIl SBIISIETCS BpAIaTeIh-
HBIM ABXKEeHUEM. [Ipu IBIKCHUU JABEPHU O] JCUCTBUEM CHJIIBI MPUIOKECH-
HOH NEpPHEeHAUKYJSIPHO €€ IUIOCKOCTH K py4YKe, MOMEHT CWJIBl OyZAer
HampasJeH BIOJIb OCH BpalleHHs, KOTOpas MPOXOIUT 4Yepe3 NETIN ABEPH.
B cirydae, eciau 1Beph OTHOCHTENIBHO HAOJIIOAATENs ABMXKETCS MPOTHUB Ya-
COBOI CTpCJIKH, IpHU )leﬁCTBl/lI/I CUJIbI B HAIIpaBJICHUU ABUKCHUSA, MOMCHT
CHJIbI OyneT HampaBJieH BBEpX 10 OcH Bpatenust (puc. 1).

Puc. 1. HanpaBnenue uMmynsca
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=

[TonaTHe MOMEHTa UMITYJIbCa MaTEPHATBHON TOUKH & BBOIUTCS aHAJIO-
TUYHO MOMEHTY CHJIbl: MOMEHT MMIIYJIbCa PaBEH BEKTOPHOMY NpPOU3BEJEe-
HUIO paJiniyca — BEKTOpa Ha UMITYJIbC MaTePHATIbHOM TOUKU:

L= A= [Fmd].

BeKTOp MOMCHTA UMITYJIbCa HAITPABJICH TaK K€ BAOJIb OCU BpalllCHUA.
OOBsacHSS OAdHY U3 q)OpMyJ'IPIpOBOK 3aKOHa COXpaHCHHUSA MOMCHTAa HUM-
myjibCa — €CJIKM CUCTEeMa 3aMKHYTa, TO HPOU3BCACHHUC MOMCEHTA HWHEPLUUN

Ha YIJIOBYIO CKOPOCTh OCTAa€TCS TIOCTOSHHBIM (I W= const ) _ g xavecrse
IpUMepa MOXKHO TIPUBECTH TaKOH CIIOCOO M3MEHEHHS CKOPOCTH BpAIICHUS
BO3IYIIHBIX TMMHACTOB, KaK M3MECHEHHE X MOMEHTAa MHEPIMH IIPH TIepe-
IpYNIUPOBKE Tena. JaHHBIA IpuMep SBISETCS HAIVBIAHBIM, U KaXKIblil
13 CTYACHTOB C HAM 3HAKOM.

[Ipu paccMOTpeHHH OCHOBHOTO 3aKOHAa IHHAMHUKH BpPAaIIaTEIbHOTO

nemxennst, M = I2. monesno npoBecTH ero aHanOrHIO CO BTOPHIM 3aKOHOM
Hetorona £ = ma 1 e M _ MoMeHT cuibl, XapaKkTepH3yIOImuii CTEICHb
BO3JICHCTBUS Ha BpalIaomieecs Telo, a £ — cuia, xapakTepusyomas cre-

IICHb BOSHGﬁCTBI/Iﬂ Ha TEJO ABHXKYIICCCA IMOCTYHNATCJIbHO, I — MOMCHT
HWHEPpLUH, BEJIMYMHA XapaKTCpU3yromiasd HHEPTHBIC CBOIiCTBa Bpamiaroniero-
Cia TCla, a mo_ Macca, XapakTepu3yrouiasa MHCPTHLIC CBOIiCTBa Teja JABH-

=+ —+

XKYIIETOCs IOCTYyNaTeNbHo; & 1 @ — yCKOpeHHUs BpallaTeNbHOTIO M IIOCTY-
HaTeIbHOTO IBHKECHUS.

B 3akimoueHue XoTeaoch Obl OTMETHUTB, UTO, YAENSS JOJDKHOE BHUMAaHHE
B U3JIOXKEHUU TEMBI IPOSIBIICHHIO M3ydaeMbIX 3aKOHOB U SIBICHUI B OKpY-
KAIOIIEM MHpE, IO03BOJSIET OOJIETYHTHh CTYJACHTaM OCBOCHHE MaTepuana
U TIOBBIIIAET HHTEPEC K JAIbHEHIIEMY H3YUCHHIO (DH3HUKH.
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VK 53:378

PEAJIMBAIIUA CUCTEMHO-JAEATEJIBHOCTHOI'O ITOAXOJA
IIPU N3YYEHUU ®U3NKHU B BHICIIINX YUYEBHBIX 3ABEJEHUAX

T. M. Uy06ykoBa, cT. mperonaBaTens KaQeaphl BRICIICH MaTeMaTHKA
1 QIBUKU
YO «benopycckast rocyTapCTBEHHAS CEITbCKOXO03SIICTBEHHAS aKaIeMUS»,
r. l'opxwu, Pecmybmmika benmapych

KiaioueBble cjioBa: CMCTCMHO-L[G)ITGJI];HOCTHMIZ noaxond, l'IpO6J'l€MHO€
06yquMe, Io3HaBaTCJIbHasA ACATCIIbHOCTDb, IPUHIWII aKTUBHOCTH.

AHHOTaIII/ISI. B BrICHINX y‘I€6HLIX 3aBCICHUAX HIMPOKO MPUMCHAKOTCA
HWHTCPAKTUBHBIC MCETOAWKH, a TAKKE COBPEMCHHLIC CPCACTBA IMOJYYCHUS
I/IHqJOpMaIII/II/IZ KOMITIBIOTEPbI, UHTCPHET, na6opaT0pHLIe YCTaHOBKHM M MHO-
roe npyroe. B Takux ycrnoBHSX Ba)KHO aKTMBHO NMPUMEHATHh HA MPAKTHKE
HOBBIEC TTOAXOJBI K 00ydeHH0. OnuH U3 camblX d()PEKTUBHBIX M TABHO 3a-
PEKOMEHIOBABIINX Ce0sl — CUCTEMHO-IEATECIHLHOCTHBIA MOAX0M B 00pa3o-
BaHHUU.

Keywords: system-activity approach, problem-based learning, cognitive
activity, activity principle.

Summary: In higher education institutions, interactive methods are
widely used, as well as modern means of obtaining information: computers,
the Internet, laboratory facilities, and much more. In such conditions, it is
important to actively apply new approaches to learning in practice. One of
the most effective and long-established is the system-activity approach in
education.

B 1913 rogy memernkuit negaror Anons¢ ducrepser nucan: «CBeneHmi
HayK{ HE CIIEZyeT cCOOOIIaTh ydameMmycs, HO €ro HaJlo NPHUBECTH K TOMY,
4TO00BI OH CaM WX HaXOJWJI, CaMOJESTENbHO UMHU OBIajeBall. Takoi meTon
0oOydeHHs HAWTy4IIdd, caMbIi TPYIOHBIN, camblii penkuil. TpymaHOCTBIO
0OBSCHSIETCSI PEIKOCTh €ro NMpUMeHeHUs. 3nokeHue, CUNTHIBAHUE, AMK-
TOBKa NPOTUB HEro Jerckas 3abaBa. 3aTo Takue NMpUEMbl HUKyJa U HE To-
JaTCs...» B HacTosiiee BpeMs 3TO BbICKa3bIBaHUE, HECMOTPS Ha JaBHOCTD,
npuoOpeno akTyanpHOE 3HadeHHe. PuU3MKa — 3TO SKCIEpUMEHTaIbHAs
HayKa, KOTOpas OCHOBaHa Ha ()OPMUPOBAHUM YMEHHS AEHCTBOBATH CO 3HA-
HUeM jena. Jlydmie Bcero oTpaxkaeT CyTh CHCTEMHO-AEATEIbHOCTHOTO TIOA-
XOJa KUTaicKas HapoaHas MyJIpocTh: Sl cibllry — s 3a0bIBatO, ST BUXKY — 5
3aIIOMHHAI0, 51 JIEJIAI0 — S yCBAUBAIO.
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B nmpenogaBannn ¢usukyu HanboIee aKTyalbHBIM, HA MOW B3IJISA, SBIIA-
€TCsl CHCTEMHO-AEATEIbHOCTHBIM I0JX0J, KOTOPHIH B TOCIIEJHEEe BpeMs
3aHMMAeT JIMNPYIOLIUE MO3UIUHN B 00pa3oBaTebHON cpefe. DTOT MOIX0.
OCHOBaH Ha OCYIIECTBIICHUM 00pa30BaHMs Yepe3 aKTHBHM3ALMIO JIESITEIbHO-
CTH CTYZEHTOB. B Hacrosiiiee BpeMsi BOIIPOC aKTUBH3ALUK O0YUEHHSI OTHO-
CHUTCS K YUCIy HauOoJjiee aKTyaJbHBIX IPOOJIEM COBPEMEHHOM IearOTHKH.
[TpuHIMI aKTUBHOCTH B OOYYEHHM TOXXE€ MMEET CBOE 3Ha4yeHHE, NOTOMY
4T0 00ydYEHHE W Pa3BUTHE HOCST NEATEIBHOCTHBIN XxapakTep. Kakmm Oy-
JIET Ka4eCTBO 00pa30BaHMs Kak AEATCIHLHOCTH, 3aBUCHT OT pe3yJsibTara 00y-
YEHUSI U Pa3BUTHUS CTYICHTOB.

ITpu BEIOOpE KaKUX-THOO METOMOB OOYUCHHUS, TEXHOJIOTHIA HEOOX0AUMO
B MIEPBYIO 0YEPEb CTPEMHUTHCS K MIPOLYKTUBHOMY pe3yspTary. OT cTyneH-
TOB TpeOyeTcsl He TOJIBKO 3allOMHUTB, MOHSATH M BOCIPOM3BECTH MaTepHall,
a ¥ YMETh IIPUMEHSTh €ro B MPaKTUUECKOH aesiTerbHocTH. Ecnu HeoOxoau-
MO HE TOJBKO MOHATH U 3aIIOMHUTb, HO M OBJAJIETh MPAKTHYECKUM MpUMe-
HEHHEM 3HaHMH, TO, ECTECTBEHHO, YydeOHas [esTeNbHOCTh CTYy/EHTa
HE MOXKET CBECTHCh TOJIbKO K CIIYLIAHWIO M BOCHPOM3BEACHHIO yueOHOro
Mmarepuasia. TOJBKO 4YTO TMOJyYeHHbIE 3HAHMS OH JOJDKEH IPUMEHHTHh
UX Ha MPaKTHKE, COOTHECTH X C paHee IOJydYeHHBIMH 3HaHUSAMH. UeM ak-
THUBHEE OyleT NMpOTeKaTh 3TOT Ipolecc, TeM NPOJYKTHBHEE OyJeT KoHed-
HBIH pe3ybTarT.

Peanm3annio CHCTEMHO-IESTEIBHOCTHOTO IOAXOJa B MPEHNOAABAHUU
(hU3UKH OCYIIECTBIISIIO YePE3 PEIICHUE CICAYIONINX OCHOBHBIX 3a7ad:

- IOCTPOEHHE CTPYKTYPHl JAEATEIBHOCTH C IIO3MLIUH CHCTEMHO-
JIeSITEJILHOCTHOT'O TT0/IX0/13;

- pazpaboTka ¥ OTOOp CpEICTB, METOJOB, NMPUEMOB, HCIIOJIL30BAHUE
TEXHOJIOTHH, O00CCIeUMBAIONINX CUCTEMHO — JICSITEIBHOCTHBIA II0/XO0J
B 00y4YCHHU;

- CO3JJaHNE MPOCTOH M OOBEKTHBHON CHUCTEMBI MOHUTOpPHWHIA, peduiek-
cust yueOHO-1T03HAaBATEIbHON AEATEIBHOCTH B IIPOLIECCE U3YUEHHS (PU3HKU.

MOXXHO C yBEPEHHOCTBIO CKa3aTh, YTO TEXHOJIOTHH, CTUMYIHPYIOIINE
CaMOCTOSATENbHOE O0YYEHHE, IPEXkKIE BCETro, HAIPABICHBI HA ITOBBIIICHHUE
AaKTHBHOCTH CTYJCHTOB, BEIb 3HAHUA, MOOBITBIE ITyTEM COOCTBEHHOTO
HaNpsDKeHUS] yCUINH, IMEIOT OOJBIIYIO TTO3HABATEIbHYIO IIEHHOCTh. MOX-
HO CIIeNIaTh BBIBOJ, UTO yCIEX OOYyUCHHsS ONpEAEeNsieTCs M0 TOMY, KaK CTy-
JICHTBl OTHOCSITCSL K YUEHHIO, KaK CTPEMSITCS K TO3HAHHUIO, K CAMOCTOSITEIb-
HOMY IIPUOOPETEHHIO 3HaHUH, UX aKTHBHOCTHIO0. Ha Moii B3Iy, akTuBH3a-
LM y4eOHO-TIO3HABATENILHOM AEATEIBHOCTH CTYICHTOB CIIOCOOCTBYET pea-
JM3alusl TOJIOKEHMsT MPoOIEeMHOCTH B Ipoliecce oOpasoBaHus. ['oBops
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JIIPYTUMH CIIOBaMH, 3TO MPUMEHEHHE TEXHOJIOTHH MPOOIEMHOT0 00yUeHUs —
OJIHOW U3 TEXHOJOTHI aKTHBHOTO O0YYCHUSI.

Hu a1 KOro He CEKpeT, YTO OCHOBOM JaHHOTO METOJa SBJISIETCS CO3.1a-
HUC Ha 3aHATHU TpoOieMHoU curyanuu. He Bce cTyneHTH 00IanaroT 3Ha-
HUSIMH WK CIIOCO0AMU JESTEIBHOCTH Ui OOBICHCHHS (DAKTOB U SIBIICHHUIA,
YMEIOT BBIJIBUTaTh CBOM THIIOTE3bI PEICHHs JIaHHOW NPOOJIEMHOW cHUTya-
un. JlaHHBIH METOJ] CIOCOOCTBYET (POPMUPOBAHHIO Y CTYICHTOB MPUEMOB
YMCTBEHHOW NEATENFHOCTH, aHAaJM3a, CHHTE3a, CPaBHEHUS, OOOOIICHIS,
YCTaHOBIICHUSI TPUYHHHO-CIEICTBEHHBIX CBszel. [IpobmemHbBII moax0n
BKITIOYAET B ceOs JIOTHIECKHE OIEPaITii, HeOOXOIMMEbIE ISl BEIOOpA IIeTie-
coobpasHoro pemreHus. [IpruéM TPUMEHSTH €r0 MOXXKHO MPaKTHYECKH
Ha JIIOOOM JTare 3aHATHS. YKe Ha MOTHBAIIHOHHOM 3Tarle y MPeroiaBaTels
BO3HHUKACT BO3MOXXHOCTb, y‘II/ITbIBaﬂ HMemmHﬁCﬂ OIIBIT CTyILeHTOB, qepe3
co3iaHue MPOOJIEMHON CUTyaIlMM OPraHW30BaTh AKTHBH3AIMIO IO3HABA-
TeﬂbHOﬁ JCATCIIBHOCTH. le/l 3TOM npenoaaBaTem) MOXKET BBIACIIUTH cyme-
CTBCHHBIC CBS3M, KOTOPBIC MOMAJICIKAT YCBOCHHIO, MIOKA3aTh CTYACHTaM, Kak
pemuTs mpoOieMy HWIM OTBETHUTh Ha BOIPOC, T.€. HaéT IUTaH PaloOTHI.
B nanpHeiiiieM mpeaycMaTpUBAETCS CaMOCTOSITENIbHAs NEATCIBLHOCTh Ca-
MHUX CTyAeHTOB. ClenoBaTelnbHO, aKTUBU3AIMS [TO3HABATEIHHON JesITEIb-
HOCTH HA 3TOM I3Tale MpeaycCMaTpUBacT BOOPY)KEHHE CTYICHTOB HEOOXO-
TUMBIMH MHCTPYMEHTaMH TIOMCKa 3HAHHA, YTO MO3BOJIAET JOCTHTHYTH Ca-
MOTO BBICIIETO TBOPYECKOTO YPOBHS NEATEIHHOCTH, OCHOBOW KOTOPOTO
BBICTYIIA€T TBOpPYECKOE MEIIIIeHHE. Bo Bpems mpoBeneHus 1ab0paTopHBIX
paboT CTyIAeHTHI paboTarOT B mapax. TakuMm 00pa3oM OCYIIECTBISIETCS OT-
paboTka yMEHUIl NPOBOJAUTH (PH3MYCCKHUI OIBIT, HAOIIOJACHUE, OCYIICCTB-
JSATh AQHANM3 W HA OCHOBAaHHMM IPOJICIIAHHONH pabOThl JeiaTh BhI-
BOJ. JIeATenbHOCTh B Tapax MO3BOJIET Pa3BHUBATh KOMMYHHKATHUBHBIC Ka-
4YeCTBa CTY/ICHTOB.

CHCTEMHO-AEATEIBHOCTHBIN MOJIXO0]] B U3yYCHUU (PH3UKU OCYILECTBISCTCS
myTéM MpPOOJEMHOr0 OOYYEHHsI, OCHOBOW KOTOPOIO SBJISETCS aKTHBHU3AIHS
MTO3HABATENILHON JEATEILHOCTH CTYJeHTOB. Ha OCHOBE cO31aBaeMbIX B XOJIE
3aHATHHA TPOOIEMHBIX CUTYallMH aKTHBU3WUPYETCS MMO3HABATENbHAS JESITENb-
HOCTB CTYACHTOB, COCTOSIIAs B TIOUCKE U PEIICHUN CIIOKHBIX BOIIPOCOB, TPe-
OyIOIMX aKTyaJlW3alluy 3HAHWH, aHaM3a, YMEHHS BUJICTH 32 OTIACIbHBIMHU
(akramu onpenenénHoe sBieHHe. K ToMy ke mpoOiieMHble 3a1aHusl 3acTaB-
JISIFOT CTYJCHTOB IOCTOSHHO OOpaIiaThCs K JOMOJHHUTEIBHOW JIUTEpaType,
JPYTMM UCTOYHUKAM 3HaHWH. PaboTas 1Mo TaHHOW TEXHOJOTHH, Y MCHS €CTh
BO3MOXKHOCTh BOCITHTBIBATH B PEOsIiTaX TAKHAC KAYECTBA KAK CAMOCTOSITCITh-
HOCTb, TOJICPAHTHOCTh, YBOKCHUC IPYT K JIPYTY, OTKPBITOCTh, HCKPEHHOCTH,

248



OTBETCTBEHHOCTH, BEXKIIMBOCTD, KyJIbTYPY IyBCTB U dMoIid. CliegoBaTensHO,
y CTYJICHTOB (JOPMUPYIOTCS €IIE ¥ KITFOUYCBbIC KOMIICTCHIIHH.
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OIIEHKA MOBEPXHOCTHEBIX BOJHBEIX PECYPCOB
BOCTOYHOT'O CKJIOHA EPTEHUHCKOM BO3BBIIIEHHOCTH
C UCMTOJIb30BAHUEM 'EOMH®OPMAIIMOHHBIX CUCTEM
W JAHHBIX 133

P. M. lllabaHoB, KaHA. C.-X. HAYK
3. B. [lenoBa, 1-p c.-x. Hayk, npodeccop PAH
A. A. [lenos., kaHj. c.-X. HAYK
B. B. OuupoB, KaHJ. XUM. HayK
OI'BHY «Bceepocculickuii Hay4YHO-UCCIIE10BATEIbCKUM HHCTUTYT
TUAPOTEXHUKHU U Menuoparnuu uM. A. H. KocTtsakoa»,
r. Mocksa, Poccuiickass denepauus

KiroueBble cjoBa: EpFeHI/IHCKaﬂ BO3BBIIIICHHOCTD, FeOI/IH(I)OpMa]_II/IOH—
Has cuctema, QGIS, SAGA GIS, 6atumerpus, 133, uromanp 3epkaira Boa-
HOH MOBEPXHOCTHU, MOHUTOPUHI', MUHECPAJIN3ALIUA BOJABI.

AnHoTanus. [IpencrasieHsl pe3yabTaThl MHOTOJIETHETO KOMILIEKCHOTO
MOHHTOPHHTa 6 BOJHBIX 00BEKTOB, PACIIONIOKEHHBIX B Mpeaenax EpreHun-
CKOM BO3BBIIICHHOCTH ¢ ucnoib3oBanuem ['IC u J1/133.

Keywords: geoinformation system, QGIS, SAGA GIS, bathymetry,
RSD, water surface mirror area, monitoring, water mineralization.

Summary: the results of long-term integrated monitoring of 6 water
bodies located within the Ergeninsky upland using GIS and DDZ are pre-
sented.

Pecnyonmuka Kanmberkust — 370 ouH w3 HauboJiee 3aCYILUTUBBIX PErHO-
HOB Poccuiickoit denepaunu, a Takke TEPPUTOPUS C HAUMEHBIIUM KOJH-
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YECTBOM JOCTYIHBIX BOXHBIX pecypcoB. HemoctaTouHoe pasBuTHE rHApO-
rpagu4ecKkoil ceTH B 3TOM pErHOHE NPUBOAMUT K OCTPOHW HEXBATKE BOJIBI.
o 90 % ot o6mero o6bsemMa NpecHOH BOJIbI, HEOOXOAUMOM ISl Pa3IMYHbIX
MOTPEOHOCTEH, ITOCTYIAeT U3 COCEIHUX TEPPUTOPHH, B YACTHOCTH M3 Oac-
ceitHoB pek Bousra, Ky0ans, Tepek u Kyma.

OCHOBHAas 4YaCTh MECTHOTO MTOBEPXHOCTHOTO CTOKa BOJBI B peciryOnnke
(dopMupyeTcsi Ha BOCTOYHOM CKJIOHe EpPreHHMHCKOH BO3BBIIICHHOCTH.
s ynoBneTBopeHus moTpeOHOCTE B BOJE HA HYXIBI CEIHCKOTO XO3Sii-
CTBa B MHOTOYHMCIICHHBIX 0aJKax BO3BBIIIEHHOCTH OOYCTPOEHBI aKKyMYIIH-
pyompe BoJHbIe NOTOKH Npyabl W Bopoxpanmmma [1-3]. UccnenoBanus
MIPOBOAMIINCH Ha 6 Hambosee KPYIMHBIX M 3HAYMMBIX BOJIOXPaHMWININAX BO-
CTOYHOTO CKJIOHa EpreHuMHCKo BO3BBbILIEHHOCTH: SlnmaTa, ApluaHb-
3ensmenb, Kamennas Oanka, Hyrpa, Amrta-byprycra, CyBapras.

JUis yCHEemHOro pa3sBUTHS CEJIBCKOTO XO3sMcTBa HEOOXOIUMBI Kaue-
CTBEHHbIE HCTOYHHUKH BOJBI, UCXOAS U3 TOTO0 MOHUTOPUHT IIOBEPXHOCTHBIX
BOJIHBIX PECYpCOB SBISieTCS Haubojee BaXKHBIM M aKTYalIbHBIM, TaK Kak
MO3BOJISIET OLIEHUTHh CYMIECTBYIOIIYI0 CHTYallMI0 W CIIPOTHO3HMPOBATH €€
B Oymy1iem.

Hayunbimu corpynnukamu BHUWT'MM npu nomoinu JaHHBIX AMCTaH-
LIMOHHOTO 30HIMPOBaHMS 3eMJIM NPOAHAIM3MPOBAHA IUIOMIA]b HCCIEaye-
MBIX aKBaTOpuil Bogoxpanunuil rno cezonam ¢ 2002 no 2022 rr. B kayectse
HCTOYHHMKOB JAHHBIX HCIIOJH30BAINCH KOCMHUECKHE CHUMKH M3 OTKPBITHIX
apX1BOB IIPOIYKTOB BTOpOro ypoBHs I'eonornueckoit ciryx0s1 CLLIA cepun
Landsat 1 EBpomnelckoro KOCMH4eCKOro areHTCTBa CIYTHHKH Sentinel 2.
O6paboTKa 1 aHAIN3 JaHHBIX KOCMHYECKHX M300pakeHUI MPOMN3BOANIACEH
nocpenactBoMm 'NC cuctem QGIS u SAGA GIS. B wactHocTH, A1 nemmd-
poeku B QGIS mocpencTtBoM ycTaHOBICHHOTO IUiarnHa Semi-Automatic
Classification Plugin 6ama BBITIONHEHAa KOHTPOJHUpYEMas KIaCCH(pHUKAIIHS
Pa3sHOBPEMEHHBIX MYJIbTHUCIIEKTPAIbHBIX H300pakeHHU C BBIICICHHEM BO-
JTOXPaHWIHLI, ¢ MPUMEHEHHEM MeTonoB [4—6]. B manpHeiinem moaydus-
mielcst pacTp BEKTOPU30BAJICA U PacCUMTHIBAJIACH ILIOLIAb 3epKaia BOJHO-
ro 00OBeKTa.

Jlist oneHKn 00BEMOB 3aracoB BOJHBIX PECYPCOB BOJOXPAaHWIIUI CO-
TpynuukaMu BHUWI'UM Obutn mpoBenieHbl ruaporpaduyeckue MCcieno-
BaHMsI, BKJIIOYABIINE B ce0sl ONpe/ielieHne ToueK TryOuH MocpecTBOM Npo-
XOXKIEHUS TONEPEYHBIMU TajcaMH Ha JIOAKE IO aKBaTOPHH BOJIOEMOB.
Jliist 3aMepa TiryOHH HUCTIONB30BAICS 3XO0JIOT, IOCPEACTBOM KOTOPOTO BEIOCH
MIOCTPOEHHE TPEKOB JIBIDKCHHS C TOYKAMHU 3aMEPOB U (PUKCAUEH MECTOIIO-
JIOXKEHUS ¢ ToMoIIbio TexHomorun GPS.
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Ha ocHOBe momy4eHHBIX HAaHHBIX B T€OMH(OPMAIMOHHBIX CHCTEMAax
QGIS u SAGA GIS nyreM HHTEpHNOJSALIUHN 3arpy>KEHHBIX TOUEUHBIX CIOEB
U TIOCTPOEHUS M30JIMHUI U MOJIMTOHOB OBIIIM COCTAaBIICHBI HU(PPOBBIE KapThI
riyOuH BojoxpaHwmil (puc. 1) ¢ JaHHBIMH IUIOIMIAAM MOJIMIOHOB M300aT
1 3HaYEeHUsIMU T1yOuHbI. Takxke cpeicTBaMu reOMH(pOPMAIMOHHBIX CUCTEM
Ha OCHOBE MOJIYYEHHBIX JJAHHBIX PaCCUUTaH 00bEM BOJIBI HA MOMEHT HCCJIe-
JoBaHUs Mali-uroHb 2021 1.

BIXp. Slnmara BIXp. ApliaHb-3eIbMEHb

Baxp. Kamennas Ganka Baxp. Hyrpa

Baxp. Amra-byprycra Baxp. CyBapran

Puc. 1. Batumerpus nccnenyeMbIX BOJHBIX 00BEKTOB
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Bomoxpanunuime CyBaprad uMeeT pa3Mepsl B JIUHY 1,5 KM, B ITUPUHY
430 M. 3a mepuoJl MOHMUTOPUHTA IUIOIIAIL 3€pKajila B CPEJIHEM COCTaBUIIA
250 ThIC. M2, nocturasi MakcumMym 344 TeIC. M? BecHoii 2007 roga. Munu-
MalbHOe 3HadeHHe oTMmedeHo oceHbro 2010 r 25.09.2010 r. u cocraBuia
200 Thic. M2 (tabxa. 1). MuHepanu3auusi Ipy 3TOM BapbUpOBaJa B Ipejeax
5-7 r/n. Bona ManonpuroHa Juis UCIOIb30BaHUS HA MOJUB 0€3 MEpPOIIpHs-
TUN N0 YJIYYIIEHUIO €€ KauecTBa.

Bonoxpannnuine Amra-byprycra BMECTUMOCTBIO 10 15 MIIH. M. Tlio-
a/1b BOJOXPAaHUIIUINA BapbUpOBaja 1o ToaM HcclieI0BaHus OT 14 ThIC. M’
ocenpbio 2022 1 29.09.2022 r. 1o 71 teic. M° netom 2010 r 30.07.2010 r.
B cpeHeM IUIOmas cocTaBmIa 38 Thic. M°. 3a MepHo/ MOHUTOPHHIA Kade-
CTBO BOJBI HAXOAWMJIOCH HA XOpOIIeM ypoBHE. MUHepamu3anus BOIbl KoJe-
Gamace ot 1 10 1,9 r/a1. B mocineguue rojasl HaOIIOAE€TCS TEHACHIUS K 3a-
pacTaHUIO IUIONIAJX BOJHBIMH pacTeHHsIMH. Bojia MpUrofHa Juis BOAOIOS
CKOTa, OPOLICHHSI U HA TEXHOJIOTUYECKUE HYKIBI.

B 3aBucuMOCTH OT BOAHOCTH rojia BojgoxpaHunuiie Hyrpa Bmemaer
ot 5,0 no 21,5 miH. M IIpu stom ero mmmua 2,5 kM, mupuHa 500 M,
HauOoIbIIAas TIIyOuHa 5 MeTpoB. JJaHHOMY BOJIOEMY HPHUCYIIH PE3KUE KO-
nebanust o0beMa U MUHEpaIU3aIui BoAbl. BecHo# oHa cocTasiser 1,5 1/1,
a K OCEHHM TOBBIIIAETCA 10 5 U Oojee r/1. JIMHaMuka IUIomaieii mo rogam
HCCIIeAOBaHMS cocTaBmia B cpegHeM 680 TrIC. M?, Bapbupys ot 0,3 g0 1,7
(25.04.20101.) kMZ. OceHpio 2022 T. JaHHBIH BOJOEM TIOJHOCTBIO BBICOX.

Bomoxpanunuine ApinaHb-3eIbMEHb SBISIETCS OJHHM W3 CTaperImmx
BOZIOEMOB PETHOHAa, TOCTPOCHHBIX B 30-X Togax mpoIunioro Beka. [lepBoHa-
YarbHBIE pa3Mepbl U KAYeCTBCHHBIC ITOKA3aTEeIH BOJOEMa COCTABISUIU:
miouaapb 3epkana Bojsl — 10,8 KMZ, 00beM — 20,4 MiIH. M3, MHHEpaIu3aus
Boabl — 1,3 r/n. [Inomans 3epkana 1mo rojaM UCCICIOBaHUS BaphbUpOBala
or 8 mo 2,7 kM. B CpeIHEM COCTaBIIsAst 6 KM? ¢ MUHepanu3anuen 5-9 r/i.
B mocnennue roabl 00beM BOJABI B BOJOXPAHHIIUINE CTaJ YMEHBIIATHCS.
Ocenbto 2020 r. u3-3a oOMeJeHHS W TIOBBIIICHHOW MHWHEpaJIM3allMK Ipo-
M301IIe]T MacCOBBI MOp phIObl. B COBpEMEHHBIN MEPHO] BOIOXPAHIIIUIIE
MPAaKTUIECKH TIEPECOXIIO JOCTHUIIIO CBOETO MUHUMYMaA 86 THIC. M. MUHEpa-
JIU3aIds TIPH OTOM COCTaBHIa 64 T/11.

Munepanu3anys BoAbl B BOJAOXpaHWIHIIE SImMaTa uMeeT OOJbIIHe KO-
nebanus ot 0,5 10 6,5 1/7, 9TO HAIPAMYIO CBA3aHO C 0OBEMOM ITOCTYIIA0-
mero croka. Ilmomaap 3epkana Mpy 3TOM BapbUpoOBalia MO TOAAM
0,6 (18.09.2002) 1o 1,8 (24.04.2018 ) kM. CoBpEMEHHBIC HATPABICHHS
HCTOJIB30BaHUS - BOJIOIION CKOTA U IIOOUTEIBCKOE PHIOOJIOBCTRO.
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[Tnomans axBaTopuu BomoxpaHuiaumia KameHHas Oanka 3a mocienHee
BpeMs BaphupoBana B mpenenax 0,86 kM’ IOCTHras CBOEro MaKCHMyMa
2,96 Becnoit 2010 kM? T. MUHUMAJIBHOE 3HAYEHHE OTMEYANOCH OCEHBIO
2022 r. B nepuo npoBeieHUsT MEPOIIPUSITHI 110 YITy4YIIEHHIO KayecTB BO-
Jl. MuHepanm3amus 3a rnocjieqHue 3 roja UMeeT TeHICHIMIO K Bo3pacTa-
HUIO Bapbupys B npenenax 10,0...14,5 r/n.

OO0BbeM M KauecTBO MOBEPXHOCTHOTO CTOKa Ha TeppUTOpuH KanMbikun
B OPOMHOM CTENEHU 3aBUCAT OT KIMMATHYECKHX XapaKTEPHCTHK ToJa.
[Ipoananu3upoBaB JaHHBIE 0 METEOPOJOTHYECKUM CTAHIMSAM, HAaXOJIs-
IIMMCSl HA BOCTOYHOM CKJIOHe EpreHeil MOKHO OTMETHTB, YTO 3a HOCIHEN-
HHE TIOJIBEKa BBIPa)KEHA TEHICHIMS IOBBILICHHS TEMIIEPATYphl, IPH STOM
TPEHJ YPOBHS CyMMBI OCAJKOB II0CJIE CHMMETPHYHOTO POCTA BCIIEH 33 TEM-
neparypoid B TOCJIEIHHE TOJbl CMEHWICS HAa YMEHBIIEHHE BBINaJIaeMbIX
0CaJIKOB YTO HEraTHMBHO CKa3aJoCh HA pa3Mepax akBaTOPUil 1 MUHepaln3a-
LM BOJOXPAHUIIHILL,.

[TpoBeneHHBIIT MOHUTOPUHI BBISIBHJI CE30HHOE KoJjieOaHHE ILIOIIAAN
W MUHEpaJM3aliKi BOJOXPAaHHWIIMIL, a TAKXKe MepechIXaHue BOJOXPAHUITHUIL
Apmanb-3ensMeHs U Hyrpa. CocTaBieHHBIE TI0 pe3ysibTaTaM HcCCIeloBa-
HHU{ KapThl IIyOWH MOTYT MPUMEHSTCS JUIsl TUCTAHLIMOHHOTO MOHHTOPUHIA
o0beMa BOJOXPAHWIMIIA IyTeM NPUMEHEHHs MaHHBIX IUCTAHIIMOHHOIO
30HAMpPOBaHKsA 3eMi. HcciienyemMble BOTOEMBI HYKIAIOTCS B OYUCTKE PY-
Cell M POJHHMKOB JUIsl OSCIPENATCTBEHHOTO MOIIOHEHHUs BOJHBIMHU pecypca-
MU BOJOXPAHIJIMIL, a UCTIOJIBb30BaHUE BOI TPeOyeT MPOBEICHHE MEPONpPHS-
THI TT0 yIYyYIICHUIO KaYeCTBCHHBIX MMOKA3aTEINCH.
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YJIK 631.6:574

OB YYETE JEMI®UPYIOIIUX CBOMCTB KOMIIOHEHTOB
JAHJIIIA®TOB C HEJbIO CHUKEHUS MEJIUOPATUBHOM
HAT'PY3KH HA ITIPUPOIHYIO CPEZlY

B. M. flmnH, KaH[. TeXH. HAyK, JOLEHT
OI'BHY «Bcepoccuiickuii Hay4yHO-HUCCIE10BATENILCKUM HHCTUTYT
ruapoTexHUKU U Menuopanuu uMm. A. H. Koctsakosay,
r. Mocksa, Poccuiickas ®enepauus

KiaioueBble cJIOBA: 3KOJOTHYECKHE ,ZleMH(l)epLI, 30Ha aspanuu, Jieca,
JIECOHACAXIEHUs, 00JI0Ta, MOMMBI, ACCUMHJIALIMOHHAS €EMKOCTE

AnHOTanmus. B mokmaze paccMaTpUBaIOTCS JAEMI(PHUPYIOIIHE CBOWCTBA
KOMIIOHECHTOB arponaHuma(bTOB Ha OCHOBE NMPECAJIOKCHUA aBTOpPaA 110 BBIJC-
JICHUIO TIPUPOJHBIX OOBEKTOB — SKOJIOTHYECKHX AEMI(EpOB, Cpeau KOTO-
PBIX BBIACJICHBI 30HA ad3palliy, JICCHBIC MACCHUBBI WU JICCOHACAKIACHUA, 00-
JIOTHBIC MACCUBBI U PCYHBIC no¥Mel. TTokazaHbl 0COOEHHOCTH UX (1)YHKL[I/IO-
HUPOBaHUsA, Y4€T KOTOPBIX MIpPH 000CHOBaHUH MCJIIMOPATUBHBIX 06’BCKTOB,
I03BOJIUT CHU3UTH MEJITUOPATUBHYIO HArpy3Ky Ha IIPUPOAHYIO Cpendy.

Key words: ecological dampers, aeration zone, forests, plantations,
swamps, floodplains, assimilation capacity

Summary. The report discusses the damping properties of the compo-
nents of agrolandscapes based on the author's proposal to identify natural
objects — ecological dampers, among which the aeration zone, forests and
forest plantations, swamps and river floodplains are identified. The features
of their functioning are shown, the consideration of which in the justifica-
tion of reclamation facilities will make it possible to reduce the reclamation
load on the natural environment.

B jokinajie paccMaTpuBAarOTCS MPETIOKEHHS aBTopa 00 UCMOJIb30BAHUU
JeMITUPYIONIUX CBOWCTB KOMIIOHEHTOB MEJIHOPHUPYEMBIX arpoJiaHmad-
TOB 11 00OCHOBAHUS CHUKEHHST MEJTMOPATUBHON HATPY3KH HA MPHUPOIHYIO
cpeny. ABTOPOM Ha OCHOBE aHajHM3a 3aKOHOMEpHoOcTel (opmupoBaHus
MOYBEHHBIX, FHIPOJIOrHIECKUX, THIPOXUMUYECKUX U THAPOreOIOrHIeCKUX
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IPOLIECCOB M IOTOKOB IIPH €CTECTBEHHOM ()YHKIMOHHPOBAHUHU M IO BIIHS-
HHEM MEJIHOPATHBHON M IPYrodl aHTPOMOTCHHOW ACSITENbHOCTH, MPEAJIo-
’KEHO BBIICISTh HIPUPOIHBIC OOBEKTHI, BHIIOMHSIOMINE QYHKIMH 3KOJIOTH-
YecKux JAeMI(epoB. Dxonocuueckue oemngepsi 3TO TMPUPOIHBIC WIH aH-
TPOMOTeHHO-TIPUPOIHBIE 00pa30BaHMUs, HMEIOIINE JOMONIHHTEIHLHOE CONPO-
THBJICHHE MOTOKY M BBICOKOE 3HAYCHHE ACCUMUIIIMOHHOW €MKOCTH, MO3-
BOJISIOIINE CIIaXWUBAaTh (TaCUTh) PE3yIbTAaThl MHTCHCHUBHBIX HM3MCHCHHIA
IPOLIECCOB MEPeHOCa BOJHBIX Macc, MPOUCXOMAIINX HA BEPXHEH Wi mep-
Boii rpanute [1]. 'paHuIBl MOTYT OBITH KECTKUMU (HA CYIIIE) WIH ITOIBIXK-
HBIMH (B BOJAHOW cpere). MIMeHHO »Kojormdeckue AeMIidepsl CHIKAIOT
IUISL 4eJIOBEKa YPOBHH OIIACHOCTEH OT MPOSBIICHUS 3KCTPEMAJBHBIX IPH-
POAHBIX SBJICHHI M HPOLECCOB, MOCTEIICHHO CHIKAs (TIOIJIOMAs) X OTPH-
LaTeIbHBIC BO3JCHCTBUSL.

DKoJoTHYeCKUe AeMI(pephl MO PACIPOCTPAHCHHOCTH MOYKHO BBIICIHTh
Ha BCEX YPOBHSX T€OCTPYKTYPHBIX 3JIEMEHTOB reorpaduueckoil 060I04YKu
3emsu OT riI00aNLHOTO JI0 CyOsokanbHOro. Ha riobamsHOM ypoBHE pac-
CMAaTPHBAIOTCS:

- B IIpelieyiax CyIId — 30Hy a3paii 000J09KH 3eMJTH, JICCHBIC MACCHBBI
IIJIAHETHI 1 O6HII/IpHI)Ie BO[[HO-6OJ'IOTHI:IG KOMIIJICKCHI,

- B IIpeiesiax BOIHOM 000JI0UKH — KOPAJUIOBBIC PUQBI U ICTyapuH.

Junst cymm Ha GacceifHOBOM YPOBHE BBIICISIOTCS: 30HA adpalliH; 30HA
JIECHBIX MacCHBOB; BOJAHO-00JIOTHBIE MACCUBBI; OHMBI KPYITHBIX PEK.

Ha perMoHampHOM ¥ CyOpernoHajJbHOM YPOBHSX OKOJOIHYSCKUMH
nemidepaMu SBISIOTCSA 30Ha adpaldH, OTACIBHbBIC JICCHBIE MACCHBBI H HC-
KYCCTBCHHBIC JICCOHACAXKIACHUA, PCUHBIC MOWMBI Cp€aAHUX W MAaJIbIX PCK,
OTZeNbHBIE 60I0Ta, CTAPHUIIBI PEK U IP.

Ha nokanbHOM M CyOJI0KaIbHOM YPOBHSIX MOXHO BBIICIHTH 30HY adpa-
IIUHM 1 3aMKHYTBIC TIOHIDKEHUS Me3openbeda. Ha 3Tux ypoBHAX, Kak MpaBH-
710, pPaCCMAaTPUBAIOTCS OJJHOMEPHbIC MMOTOKH BJIATH, CBA3BIBAIOIINE MOBEPX-
HOCThb 3€MJIM U TPYHTOBBIC BOJBI. 3/€Ch MPOUCXOAUT TepedopMHUpOBaHKE
MOYBCHHO-MEITMOPATUBHBIX ~ MPOLIECCOB HA  MEIHOPHPYEMBIX  3EMIIIX
MO/ BO3ACHCTBHEM IMOJAa4Yd BOABI Ha OPOIICHUE WM MOHIKCHHS YPOBHSA
IPYHTOBBIX BOJI IPEHAKOM.

XapakTepHbIM CBOWCTBOM 30HBI PACIPOCTPAHEHHUS IKOJOTHYCCKHX
JneMII(epoB SBIAETCS MOBBILICHHOE, OTHOCUTENIBHO CONPEAEIBHBIX TEPPHU-
TOpUil, 3HAYCHHE ACCHMHIISIIUOHHONH €MKOCTH Cpelbl U, KaK MPaBUIIO, HH-
TEHCHUBHOE Pa3BUTHE OMOMPOAYKIIMOHHBIX TPOIECCOB 32 CYET CO3JaHUS
OIaroNpUATHBIX YCIOBHH (3aTHIIBE TMHAMHYECKUX HPOLECCOB MaccoIepe-
HOCa, IIepPeHOCa IIMTATENBHBIX OJJIEMEHTOB, OJIArONPHUATHOE COYETaHHA
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX IPOLIECCOB U IIP.).
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OTH TONO0XEHUS NOATBEP)KIAIOTCS NAaHHBIMH IO OHONPOIYKTHBHOCTH
Pa3JIMYHBIX IKOCUCTEM Ha CyIlE ¥ B MUPOBOM OKeaHe. MakcuMaiibHast O1o-
MIPOYKTUBHOCTD 3KocHucTeM Ha cyiie (9000 KKaH/MZ) XapakTepHa JJis TPO-
MUYECKUX IKBATOPHANBHBIX JIECOB M 3CTyapHeB, CMEIIAHHBIE Jieca MPOU3-
Bozar 6000 KKaJ‘I/MZ, CEJIbCKOXO03HCTBEHHBIC yrobs — 6osee 3000 KKaH/Mz,
a mecocreny u crenu — 2,7 kkan/m’. B MHUPOBOM OKeaHe 67 % Ouonpoayk-
THUBHOCTH MOCTABJISIOT 3CTYapHH, KOpaIoBbie pudbl i Bogopoctu [2].

s 060cHOBaHUS CHI)KEHUSI MEIMOPATHBHOMN Harpy3KH Ha SKOJIOTHYE-
CKHE YCIIOBHS MEJIMOPHPYEMBIX 3eMelb Ha Pa3lWYHBIX HepapXHIecKHIX
YPOBHSX pacCMOTPEHHS OOBEKTOB MOKHO PacCMAaTPHUBATh JeMII(QHUPYIOIIHE
U aCCHMWJIIIIMOHHBIE CBOICTBA 30HBI a’paIliy, JIECCHBIX MacCHBOB U JIECO-
HacaKACHWH, 00JIOT U 3aMKHYTHIX TIOHIDKEHUH penbeda, pedHbIX oM Ma-
JIBIX U CPEAHUX PEK, CTapuIl U JAp.

3ona aspayuu ABISETCS BAXKHEHIINM U1 CYIIIECTBOBAHUS 4EJIOBEUYECTBA
n HauboJiee WHTEHCHBHO BOBJIEKAEMBIX B c(hepy aHTPOIOTEHHBIX BO3JIEH-
CTBHI{, B TOM YHCJI€ MEIHOPAINH U CETbCKOXO035IHCTBEHHOTO IIPOU3BO/ICTBA,
KoMIioHeHToM JanamagdToB. OHa paccMaTpUBaeTCs B KaueCTBE CaMOCTOS-
TEJILHOT'O PUPOJHOTO O0BEKTA, UMEIOLIETO YeTKUE TPAHUIIbL. JHEBHAS T10-
BEPXHOCTh — YPOBEHb I'PYHTOBBIX BOJ. B BepxHeW 94acTH 30HBI a’dpamud
(GyHKIHOHHPYET To4YBa. Ha METHOpHpYeMBIX 3eMIITX MOIIHOCTH 30HBI
a’paIii H3MEHSCTCS B IIMPOKUX TPEIeIaX: YMEHBIIAsACh OT JECATKOB MET-
POB B IOKHBIX paiiOHAaX CTpaHBI B 30HE BO3BEIMIeHHOCTEH (CriproBOe 3a-
BOJDKBE) U TIPeATOPHOH 30HEI KaBKkaza (30Ha HETOCTaTOYHOTO YBIAKHEHHS)
0 METpa U MCHee B 30HE M30BITOYHOTO yBIAKHEHUs (CEBEPHBIC PETHOHBI
cTpansbl). J{J1s 30HBI adpallii XapaKTepHO HaW4due Tpex(pasHoil CUCTEMBbl —
XKHUJIKOH (BO/a, HOYBEHHBIE PACTBOPHI), TBEPAOH (IIOYBEHHAs MaTPHIA, TOP-
Has Topona) W Tra3zoo0pa3Has (MOPOBBIM BO3MyX). B 3uMHHE MepHOBI
B BEPXHEW 9acTH IIPOUCXOIUT IPOMEpP3aHUE.

Hemmnupyromme cBoiicTBa 30HBI adpalliy XapaKTEPU3YIOTCS CKa4K000-
Pa3HBIM CHIDKEHHEM CKOPOCTEH IMMOTOKOB BJIAard B IMIPHUIIOBEPXHOCTHOM CIIOE
MOYBBI 32 CYeT (HUIBTPALMOHHOTO CONPOTHBIECHUS cpensl U (usnko-
XMMHYECKOTO B3aMMOJICHCTBYSI (DHIBTPYIOIIEHCS KHUIKOCTH C TBepaon da-
300, 4TO NPUBOJUT K PAacCCEMBAaHUIO NOTOKA M MOTepe »Hepruu. B 3one
a’panuy aKKyMyJHpYyeTcs 4YacTb OPOCHTENIbHOM BOIBI M aTMoC(epHBIX
0CaJIKOB, KOTOpasi IPOCOYMIIACH HIDKE aKTUBHOTO KOPHEOOHWTaeMOro CIIOS.
3amada IpUPOAOOXPAHHOTO PEXHMMa OPOIICHUS CBOTUTCS K MUHUMH3AIHA
9TOW BEJIUYUHBL.

MoOITHOCTD 30HBI a’3paliy, COCTAB CIATAIONINX IT0YB M IOPOJ, a TaKXKe
CTETIeHb €CTECTBEHHON MPEHUPOBAaHHOCTH Tepputopuu [3, 4] ompenensior
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ACCUMWIIIIHOHHYIO €MKOCTh THAPOTEOJIOTHYECKON CUCTEMBI, T. €. CIOCO0-
HOCTh BOCIIPHHHMMATh 0€3 CYIIECCTBEHHBIX OTPHUIATCIBHBIX U3MCHEHUH KO-
JIOTHYECKUX YCJIOBHH, TOTMOIHUTEIbHYIO, HOPMUPYEMYIO HA OPOCHTEIILHOM
CHUCTEME, UPPUTALIMOHHYIO0 BOJHYIO Harpys3ky. [Ipu ycrnoBuu npeBbIICHUS
BEJIMYMHBI UPPUTAIIUOHHOTO MUTAHUSI TPYHTOBBIX BOJl Ha OPOIIAEMBIX 3€M-
JIIX BO3MOXKHOCTH aCCUMMJISIIMOHHON €MKOCTH, IPOUCXOAUT MOAbEM IPYH-
TOBBIX BOJ Ha OPOIIACMBIX 3eMJISIX, YTO 3a4acTyIO MPUBOIUT K HeOJAro-
TIPUATHBIM 3KOJIOTHICCKIM OCTICICTBISIM.

BrnaronpusTHEIMH YCIOBHSIMH [UIS pa3MEIICHUS OpOIIAcMBIX 3eMelb
SIBIISIIOTCS. MHTEHCUBHO JPEHUPYEMBIE TEPPUTOPHH C MTOJ3EMHBIM OTTOKOM
6ornee 500 mm/ron u apeHupoBaHHBIEe ¢ 0TTOKOM 300-500 MM/ron. B 3aBu-
CHMOCTH OT OTTOKAa IMOA3EMHBIX BOJ MOXKHO OIPENENIUTh JOIIYCTHMYIO Be-
JIUYUHY UPPUTAIIMOHHOTO MUTAHUsA, (POPMHUPYIOIIETOCS Ha MEIHOPATUBHON
cucteme (Tabiuua).

HOHyCTl/IMaﬂ BEJIUMYUHA HPPUTANUOHHOI0 MUTAHUA

ITon3eMHBIH
HWppuranuonsoe PexoMeHIaIMu Mo THITY
3oHa OTTOK,
MUTaHKUE, MM/TOL MEJTHOPATUBHBIX CUCTEM
MM/TOJ
MenropaTUBHBIE CHCTEMBI C
MHuTencuBHO >500 B P

150-200 JIOXK/ICBaHUEM M OTKPBITOI Opo-
CHTEIIBHOII CETBIO
MenopaTHBHbIE CHCTEMBI C
JlpenupoBaHHast 300-500 100-150 JIOXKACBAHHEM M 3aKPBITON OpO-
CHTEIIBHOII CETBIO
CucreMbl Ma000bEMHOIO OpO-
150-300 50-100 mieHus (MUKpOJIOXKICBaHHE,
HMITYJIECHOE, MEJIKOCTPYHHOE)
CHCcTeMBI KaneiabHOro M BHYTPH-
50-150 <50 MIOYBEHHOT'0 OPOILEHUS, MEIKO-
JIMCIICPCHOC YBIAXKHCHHUE

JApCHUPOBAaHHAA TaJICYHUKaX

Cnabo npeHu-
poBaHHast

Becbma ciabo
JPCHUPOBAHHAS

30Ha a’palyy BBIIOJIHIET BAXKHBIE KOJIOTHYECKHE (DYHKIMH KaK Cpeaa,
B KOTOPOH MPOM30IIIO0 €CTECTBEHHOE (POPMUPOBAHHE MTOYBBI U €€ aKTyalb-
HOoe ee (DYHKIMOHMPOBAHME, OCYIIECTBISIETCS OMOJIOTHYECKHH Kpyroobo-
POT, OIIpeemsIeT JKU3HEHHbIH YKIIa ] IF0AeH U UX KyIbTypY.

OcHoBHas AeMITpUPYIOMIAs POJIb J1eCO08 U eCOHACANCOeHUTl 3aKITI0TaeT-
Csl B PETYJIMPOBAHUH T'HIPOJIOTHIECKOT0 U BETPOBOTO PEXMMOB Ha OIIpEIc-
JeHHOH TeppuTopuu. Jleca mpeoOpa3yroT BBHINABIINE OCAAKH B TPYHTOBBIN
1 TIOBEPXHOCTHBIN CTOK. PacTArnBaroTCs NEpHOABI CHETOTAsIHUS M TIEPUOIBI
(hOpMHpPOBaHUS TIOBEPXHOCTHOTO CTOKa. 3a CYET CHEro3a/epXKHBaromeit
(YHKIMHY JIECOB ¥ BETPOBOM 3aIUTHI yBEIMYMBACTCSI 00ECIIEYEHHOCTh Tep-
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PUTOPUM BOIAHBIMU PECYPCaMHU, YTO IO3BOJISIET CHUXXATH MEIMOPATHBHYIO
BOJIHYIO Harpys3Ky.

Jemnoupyromas GyHKIUS 000m, pacloiaralolmiuxcs B HOHMKSHHBIX
YacTsIX pesbeda, 3aKI0YaeTcs B aKKyMYyJIUPOBaHUN aTMOC(HEPHBIX 0CaJIKOB
U IOBEPXHOCTHOTO CTOKA, PACTBOPEHHBIX M B3BEIICHHBIX BELECTB U MOCTE-
JIYIOILLETO PacTIHYTOrO BO BpEMEHH OTTOKA B PEUHYIO CETb.

CHMXEeHUEe METHOPATUBHOW HAarpy3Ku IpH MEIHOPAaTUBHOM OCBOECHUH
notimM CPeIHUX W MaJbIX peK 00yCIOBICHO BO3MOKHOCTBHIO MCIOJIB30BAHUS
Ha MEIMOPATUBHOM CHUCTEME IPYHTOBBIX BOJ, MOCTYMAIOIIKUX C BOJAOpa3Je-
Jla, B BOJHOM IMTAHHUU CENbCKOXO3SMCTBEHHBIX PACTEHUH, YTO NPUBEHET
K CHWKEHHUIO OPOCHUTEIbHBIX HOPM. BosiHBIE pecypcChl, CKONMBIIMECS B I10-
HIDKEHUAX penbeda U B cTapHIlaX B pe3yibTaTe aKKYMYJISIIHHA CHETOTAIIBIX
W/WIIY TAaBOJKOBBIX BOJI, MOT'YT HUCIIOJIb30BATHCS AJIsI ITOJIMBA CEIILCKOXO035H-
CTBEHHBIX KYJBTYp, YTO COKPATUT HEOOXOAMMOCTh PAacX0/ia PEYHBIX BOI.

BrinosHeHHbIE HCCeIOBaHKS MTO3BOJISIIOT OTMETHTB, YTO y4eT JAeMI(H-
pytomnx (YHKUUH BBIJENICHHBIX aBTOPOM INPHPOAHBIX OOBEKTOB — 30HBI
ajspaluM, JIECHBIX MAacCHMBOB U JIECOHACAXK/CHHUIL, OOJOTHBIX MacCHBOB
U MOWM pEeK, MO3BOJIUT MOBBICUTh YPOBEHb 0OOCHOBAaHHOCTH MEPOIPUSTHI
10 YIPABJICHUIO BOJAHBIM PEKUMOM Ha METHOPUPYEMBIX 3EMIISIX.
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