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VJIK 631.67

HUCTOPHYECKHUE ACIIEKTBI CTAHOBJIEHUSA U PAZBUTHUSA BHUU «PALYT'A»

JL.K. Ko3noea, compyonux ®I'bHY BHUH «Padyza» c 01.06.1965 2.

DedepanvHoe 2ocyoapcmeenHoe D100HCemHoe HAyuHoe yupedxcoenue « Bcepoccutickuil HayuHo —
UCCe008aMeNbCKULL UHCTMUMY M CUCEM OPOULEHUS U CebX038000CHAOICenus: « Padyaay,
(DI'BHY BHUH «Paoyeay)

E-mail: prraduga@yandex.ru

bonee uem 3a 50-netHuil nepuon mpouien MyTh pa3BUTH, COBEPILICHCTBOBAHNUS, HapalllUBaHUA
MOTEHIMAIa HAy4YHO-HCCIIEA0BAaTENbCKUIM WHCTUTYT MEXaHW3allMM U TEeXHUKH MOJUBA, CO3JAaHHBIA B
1966 roxy no yxazanuto IIpaButenscTBa 1 MuHuCTEpCTBa Menuopaiuu 1 BojgHoro xo3siictsa CCCP.

bazoit uHcTHMTyTa cTama MOCKOBCKas OIBITHO-HCCIEAOBATENbCKAs J0XKIEBaIbHAS CTaHIMA
BHHWI'uMa B nocenke MOU/IC, 613 ropoaa Konomna. PykoBonun craHnmel WHXEHEp-THAPOTEXHUK
Cranun Muxaun [letpoBuu.

JloxxneBanipHas CTaHLMS BKIIFOYaJia 3 HAy4HO-HCCIIEA0BATEIbCKHUX J1a00paTopuu:

- JOXJeBaHHsA, KOTOpoil pykoBoaun  PeiukoB Hukonaii BaHOBMY K.T.H., 3acily>KCHHBIH
Menuoparop PCOCP;

- THUAPaBIHMKH, TOX pykoBoacTBoM  llomonckoro  Apona  MuxaiijioBu4ya, WH)XXEHeEpa-
THIPOTEXHHKA;

- TIOJMOYBEHHOTIO OpPOIICHHMS, KOTOpod pykoBomwi HuxonaeB Muxaun IlerpoBuy, mHxeHep-
THUIPOTEXHHUK.

Ha craniuu nmenock aAMUHUCTPAaTUBHOE 3aHUE M UCIBITATENbHBIA NOJIUIOH AJIS1 IPOBEACHHUS
onbIToB. [ToicOOHOE X03MHCTBO BKIIFOYAJIO 3€MITH 110 BHIPAIIMBAHHIO OBOIIEH U KapTodens, si0I0HeBbIi
caJi, MOJIOYHO-TOBapHyto depmy. B mocenke Toraa 6pu10 HEOOIBIIOE AIMUHUCTPATHBHOE 3/IaHHE, TOJIBKO
1 4eThIpexdTaKHBIH JIOM, HECKOJBbKO OapakoB M MaJeHBKHX JIOMOB 0e3 ymoOcTB. OTcyTcTBOBana
ra3udukanus noceika.

C npuHATHEM OOIIMPHOW MPOTPaMMBbI Pa3BUTH Menropanuu nocie Maickoro Ilnenyma LK
KIICC B 1966 r. Gonpiroe BHUMaHUE OBUIO YIEIEHO YCKOPEHHOMY MOIBEMY CEITBCKOTO XO3SIICTBA, B
cKaTble CPOKM pEHMIAINCh KPYMHBIE OpraHU3al[MOHHBIE, TEXHWYECKHEe ¢ Hay4Hble MpPOOJIeMBbl,
CO3/aBAJIUCh MPOEKTHBIE, CTPOUTENbHBIE, HAYIHO-HNCCIIEI0OBATELCKNE OPraHU3aIiH.

Hauanocek aktuBHoe pazsutne BHUUWM u TII. [lepBoHayanbHO MHCTUTYTOM pykoBojuia M.IT.
Cranun, 3atem Ob1 npucnad k.T.H. @.U. Konecnuk (1967-1969 rr.), nocie KOToporo He3HauYUTEIbHOE
BpeMs pyKOBOJWI MHCTUTYTOM K.T.H. E.I'. ®unumnmos (1969-1970 rr.). K.t.H. A.H. Kopsirur paboran B
nepuog 1970-1975 rr. 3areM AUPEKTOPOM HMHCTUTYTa M T€HEPAJIBHBIM JUPEKTOPOM OOBEIUHEHUS CTal
n.3.H. A.B. YrpromoB (1975-1985 rr.). Cnenytommmu pykoBoauteisimu 6putr M.C. Ocranos (1986-1996
rr.), k.T.H. [.E. ®omun (1997-2001 rr.) 1 a.c-x.H. I'.B. Onprapenxo (2001-2020 rr.).


mailto:prraduga@yandex.ru

Ha pa3Butue WHCTUTYTa BBIACISUIMCH Oousbiine (uHaHcoBble cpeacTBa. CTpoWiCs HOBBIN
aJIMAHUCTPATUBHBIN KOPIyC, WCOBITaTElIbHBIE Naboparopuu, monuronsl. MuctutyT B 1977 rogy Obun
npeoOpasoBan B o0benuaenue BHIIO «Panyray, Bkimtouatoriee uncturyt, ['CKbB no opomenuro, [IMK,
OKCepUMEHTATIBHOE X034HCTBO, aBTOKOJIOHHY.

Crpomnica mocenok wmenuopatopoB. Hazpanme "mocenok MOMC" cramo HempuemIIeMBIM.
MectkoM npodcoroza MHCTHTYTa OOBSBHI KOHKYpPC Ha Ha3BaHHE Moceika. M3 MHOTOYMCIIEHHBIX
NPEISIOKEHUH OCTAHOBHIINCH Ha Ha3BaHUU «PamyKHBII», T.K. 3TO CBA3aHO C TOKIEM, C PaIyTrou.

Iocenok PanmyxHbiii ocobenHo mpeobpasmicst B ObITHOCTH AupekTopom BHIIO «Pamyra»
VYrpromoBeiM A.B. Ilpu wuHCTHTYTE paboTana CTPOUTENIbHAS BOWHCKAs 4acTh. BBUIO MOCTPOSHO MHOTO
HOBBIX XHJIBIX JOMOB JUISI COTPYAHHUKOB, IITKOJIA, HOBBIN KITyO, CHOPTILTONMIAAKK, MY3bIKajdbHas IIKOJa,
TOPTOBEIH IEHTP, 3aHNe YIeOHOTO IIEHTpa ¢ OOIIeKUTHEM, TTAMSTHBIN 3HAK U JIP.

OCHOBHBIMH NMPHUOPUTETHBIMA HAIMPABICHUSAMU JACATEIHHOCTH HHCTUTYTA OBLIH:

- DKOJIOTUYECKH Oe30TacHble TEXHOJIOTHH TONHBA C/X KYIbTYp C YYETOM 30HANBHBIX PEXKIMOB
OPOIIIEHUS ¥ PAIIHOHAIEHOTO MPUPOIOTIONH30BAHHS,

- TEXHOJIOTHH U TEXHUYECKHE CPE/ICTBA MEXaHU3AINY U aBTOMATH3AIIIH ITPOIIECCca OPOIICHHUS;

- MHOTOIIENIEBOE HCITOIF30BAHNE OPOCUTENBHBIX CHCTEM M TEXHHKH OpPOIIAeMOTO 3eMIIEICIIHS,
BKIIOYasi BHECEHHWE C TIOJMBHOW BOJOW MUHEPAIBHBIX YIOOPEHWH ¥ CPEICTB XWUMHU3AIUH U
JKUBOTHOBOTYECKHX CTOKOB;

- TEXHWYECKHE CPEJCTBA W DKCIUTyaTalusi CUCTEM CelbX03BOJOCHAOKEHUSI U BOJOOTBEICHUS,
BKITIOYAsl 3aIUTY KOHCTPYKIUH OT KOPPO3HHU M UCTIOJIE30BAaHNE HOBBIX MaTEpHAJIOB:

- HamopHbIe TPyOONPOBO/IbI, COSMHUTENBHAS U PETYIUPYIOIIasi apMarypa AJisi OpOCUTEIBHBIX

cereit (puc. 1).

Pucynox 1 - CTeH A4 UCTIBITAaHUH U MOKAa3a H0KACBAJIbHBIX alapaToB

U TpyOOnpoBoAHOM apMaTypsl Ha monurone BHUUMuTII



B 1968 romy MunBoaxozom CCCP Obuta mpuoOperena nuueHsus y ¢upmsl «BanMoHT
Wupactpus Uuky», CIIA, na mammny Valley mo koHTpakTy.

WHCTUTYT aKTUBHO 3aHMMAJCSd pa3pabOTKOM ©  HCCICIOBAHMSIMH  IIUPOKO3aXBATHOM
JIOKICBAILHOM MamuHbl «®Dperat», B TOM 4HCle JUis padOThl Ha CIOXKHOM pelibe)e U yBEIHUSHHOU
JurHEL. [IpoBomunuchk paOOTHI MO CO3JAHHMIO U MOJCPHHM3AIMUA 0a30BBIX O0pa3lOB JOKICBAIBHBIX U
nonuBHbIXx MamuH JIJIA-100, AKII-64«Bomkanka, HKI-80«Oxka», «Kapycenb», «Komomenka-100y,
TKII-90, «KybaHb», a TakxKe J0XKICBaJIbHBIX aIapaToOB, aBTOMATH3UPOBAHHBIX OPOCUTEIBHBIX CHCTEM C

THIPOUMITYJILCHBIM yTIpaBlieHHEM, MOTUBHBIX KoMiutekToB JAY-50, KCU/-10, AIIIY-32, KHU-50 u ap.
(puc. 2).

Pucynoxk 2 - Pa3paboTuuku 3aTBOpa C THAPOUMITYJILCHBIM YIIPABICHUEM IS

CTallMOHAPHBIX aBTOMATU3UPOBaHHBIX cucTeM K.T.H. H.U. PrrukoB u k.1.H. A.W. Ko3110B

WHcTuTyT paboTasl B KOHTAaKTE CO BCEH CTPaHOM, OCYLIECTBIST CBA3b C HNPOEKTHBIMU
OpraHu3alMsAMH, HayYHO-HCCIENOBATENLCKUMH HMHCTUTYTaMHM, 3aBOJIAaMH M MAIIWHOUCHBITATEIbHBIMU
CTaHLUSIMH.

C uenbro npoBelieHNs: paboT MO UCCIIEAOBAHMIO M IPOIIaraHae HOBOW MOJUBHOM TEXHUKH M TEXHOJOTMH
MOJIMBA B PA3JIMYHBIX 30HAX CTPaHbI OBLIN CO3/1aHBI ONIOPHBIE MTYyHKTHI:

- Kuposckuit noctosanHo aeiictByronuii otpsg B Kpeimy;

- TabopaTopus TEXHUKHU OPOIIEHHS B TOPHBIX YCIOBUSAX B cOBX03¢e «Jlaro-mbic», KpacHomapckoro kpas;
-abopaTopusi OPOIIEHUS TOM3eMHBIMH BojmamMu B Kkoixosze «30 mer Kaszaxcramay» IlaBmomapckoit

obnacry;



- MockoBckmit onopHsiit myHKT «['opku-2» B OauHmoBckoM paiione MO;
- maboparopun B KuiinHeBe n YHI€HCKHUI1 OMIOPHBIN ITyHKT.
Cotpynuuku MuHuctepcTBa W JlemaprameHTa Menuopanuu MOCTOSSHHO Tocemann BHUU

«Panmyra» w xoopauHUpoOBaH ero padory (puc. 3).
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Pucynox 3 - Ilocemenne Munuctpom Menuopaiuu u Boanoro xozsiictea CCCP BacunbeBsiv H. O.
TUTOINA/IKK UCTIBITaHUH KomiuiekTa JIAY Ha croxxHOM penbede Mmpu Bojoeme cenna MOoJIMTBHHO,
Konomenckoro paiiona

PaccmatpuBast uCTOpUIO pa3BUTHS MHCTUTYTA, ClieqyeT OoTMEeTUTh, uTo BHUMMMUTII ¢ nepBbix
JIET CBOETO CO3/]aHUsl OCYIIECTBISUT HAyYHO-TEXHUYECKOE COTPYTHHUYECTBO C 3apyOeKHBIMH CTpaHAMH.
MexnpaButenbcTBeHHBIM cornamiennem Mexay CCCP u I'IP 3 wmrons 1968 roma Obuta co3nmaHa
CoBmecTtHast KoMuccus mo pacmvpeHuio HayqYHO-TEXHUYECKOTO M 3KOHOMHUYECKOTO COTPYIHUYECTBA B
o0nacTH MexXaHW3alMd M  XUMH3ALUH CEeNIbCKOTO  XO35iicTBa , MepepadOTKM M XpaHEHUs
CEJbCKOXO3SIMICTBEHHBIX MPOTyKTOB.

WnctutyT Ob11 ipuBieyeH K padore B [loctosnHo#i Paboueli ['pynme nmo menuopauuu (ITPI° mo
MeJIMopanru), Kortopas Obula co3aHa MEXIPAaBUTEILCTBEHHBIM COIJIAlIEHHEM B sHBape 1969 r. B
ropone bepnur nepBonauanpHo Mexay CCCP u T'JIP. B despane 1970 r. x cocraBy IIPI" mo
Mesmopauuu npucoenuHunack Haponnas pecrnyonuka Bonrapust Ha 3acenanuu B T. MockBa. B Hos0pe
1970 r. B 1. Codus B cocta IIPI" mo menuopauun Bouwia Benrepckas Hapoanas pecmy0imka. Takum
obpasom, Ilocrosnnas Pabouas I'pynna mo menmopanuu Obuta npexactasineHa cneuunanuctamu CCCP,
I'’IP, HPb u BHP. Ilepuon nestenpHocTH BKimtodan 1969 -1975 rr. Temaruka pabdor [IIPT" mo
MEJIMOPALMN BKJIIOYAJda CO3JaHUE CHCTEM MallMH I KOMIUIEKCHOW MEXaHW3alu¥ W HOBEHIIHNX

TEXHOJIOTHH JUTS IPOBE/ICHNS MEINOPATUBHBIX PadoOT.



Bemonaenve miana padot [TPI° mo Menmopaiiuy ObII0 BO3JIOKEHO HA CIIETYIONIHE OpraHn3aIii
CCCP: or MunBoaxoza CCCP BHUMM u TII m BHHUHUIuUM, oT apyrux MUHHUCTEPCTB -
BHUWzemmam, BHU»nekTponpuso.

PaboTy Bcex MHUHHCTEPCTB W MOApa3AeieHuil KypupoBaio [ aBHOe YmpaBieHne MEXaHH3aLUH
Munsoaxoza CCCP. Cekperapem coBerckoit wactu [IP[T mo menuopanuu ObUT HadalbHUK STOTO
Vmpasnenuss Kpakosen B. M.

CrnenmanucThl 4-X CTpaH OCYHIECTBIISUIM COBMECTHBIE PaOOThI, MPOBOAMIMN UCIBITAHUS, €3N B
KOMaH/JUPOBKH B KOKIYIO U3 CTPaH COTPYAHUUYECTBA.

Tak xax KonomHa B To BpeMst Obliia 3aKpBITHIM TOpoaoM, BcTpeud crienuainctoB B CCCP npoxoaunu Ha

nonuroHe ['opku-2, 8 Apmennn, B Kpsimy, B Monmasun, KazsHHUBXe, 8 Mockse Ha BJJHX (puc. 4).

Pucynok 4 - lupextop nactutyta Menuopanui B r. Pyce HPbB C. bexnues Ha coBemanuu c

cotpyauukamMu BHUMMuTII na BIIHX no BompocaM KanenbHOro OpOLICHUS

B nepuon corpyaHnuecTBa OBIIIM OCYIIECTBIECHBI OOMEH M 3aKYNKH J0KICBAJbHOH TEXHHKH.
Bouto 3akymniieHo 18 TUIIOB MHOCTPaHHBIX J0KICBAIBHBIX allapaToB.

Crnemmanmuctet BHUMMuTII B1975 roamy mpunHumanu ydactue B pabore MexayHapoIHOTO
KOHIpecca II0 HUppUrallud M JApeHaxy, npoBojusluerocs B Kpemiesckom JIBopue cbe3noB moj
npeacenarenscTBoM MuamcTpa MunBoaxo3a CCCP E.E. AnekceeBckoro.

B mepumom  1982-1985rr.  OCymIecTBISAIOCH — JBYXCTOPOHHEE HAay9IHO-TEXHUIECKOE
cotpyaHraecTBo Mexay MuaBoaxo3zom CCCP, HanmoHanbHBIM arpapHO-TIpOMBITIIIEHHBIM coto3oM HPB,

MUHHCTEPCTBOM CEIBCKOI0, JECHOTO XO35MCTBA U NUIIEBOW npoMbliieHHocTH I'/IP 1 MunucrepctBoM

8



cenbekoro xossiictBa PecnyOsmku Ky0a. BHIIO «Pamyra» sIBISIOCh TOJIOBHBIM HCIIOJIHHTEIEM I10
pa3pabOTKe M MCIBITAHUSAM TEXHUUECKUX CPENICTB IUIs OpOIIEHUs. B CTpaHbl COTpyAHUYECTBA MEPEIaHO
17 HavMEHOBaHWI HAYYHO-TEXHUYCCKOH JOKYMEHTAI[MM W O0paslioB, M3-3a pyOeka TMOIy4eHO 6
HAUMCHOBaHUH JIOKyMEHTAIIUN U 00pa3IloB.

B nmiauTenbHBIX KOMaHIUPOBKAxX pa0OTalM MO OPOIICHHUIO COTPYAHHMKH HHCTUTYTa B AJDKHpE,
Tepy, Pecniy6uke FOxubiit Memen, Comanu.

Bonbmass ponb B OOBCMUHCHMM OTBOJWIACH PAa3BUTHIO TATCHTHO-JMIICH3MOHHOW pPabOTHI,
M300pEeTaTeIhCTBY U PAIlOHATH3AIINY.

[Ipukazom MunBoaxo3za CCCP Nell7 ot 4 mapra 1978r. B BHIIO «Panyra» co3man otaen
MaTEHTHO-N300peTaTeNIbcKO paboThl B KoimdecTBe 10 demoBeK, KOTOPHIA SBILIICS BaKHEHIIMM
OpraHM3aIMOHHBIM 3BEHOM I10 TIPOBEACHHIO TIATEHTHBIX MCCIEAOBaHUN — HEOOXOAMMOTO WHCTPYMEHTA
TIOBBIIIICHUS TEXHUYECKOTO YPOBHS BCEX MPOBOAMMEBIX PadoT. OTHen OCyMECTBISIT KOMIUIEKTOBAaHUE
MaTeHTHOTO (pOHAA TO 3aKPETUIEHHOW TeMaTWKe, OKa3bIBal METOJUYECKYIO IOMOIb pa3paboTIHUKaM,
obecrmevynBan WX Ha BCEX JTalax MaTeHTHOW wH(opManuel, ydyacTBOBal B BBIABICHUH M OQOPMIICHUU
TEXHHMYECKUX pEIICHWH, BBHIMOTHEHHBIX Ha ypoBHe u300peTeHmid. [laTeHTHBIE WCCIIeIOBaHUS
MIPOBOJAMIINCH TI0 BCEM OXPaHO-CIOCOOHBIM TeMaM. COTpyIHWUKH JTabopaTopuil akKTHBHO MATEHTOBAIN
CBOM Pa3pabOTKH, TOAaBalli 3asBKA Ha M300pETEeHHUs, MPOMBINUICHHBIE 00pa3Ilbl M TMOJE3HBIE MOJCIH.

OcymecTBIsIIOCh BHEApeHHWe wu3oOpereHwit. B oOmem, ©a cuery BHIIO m BHUUM «Pamyra»

HacuuThiBaeTcs 933 m3obpereHus U 90 palMOHATH3ATOPCKUX MPEAToKeHHi (puc. 5).

PI/IC}/HOK 5 - KomuuectBo ABTOPCKUX CBUACTCIILCTB U MATCHTOB Ha I/I306p€TCHI/I$I, MOJTYYCHHBIX

BHUMMU «Panyra» B nepuox 1967-2020 rr.



BHIIO  «Pagyra» 3a  JOCTHKEHHME  Jy4IIUX  [OKaszaTeledd B W300peTaTenbcKol,
PalMOHATN3aTOPCKON M MaTEHTHO-IMICH3HOHHON paboTe HEOAHOKPATHO MPHU3HABAIOCH MTOOCIUTENEM B
COLIMAJIMCTUYECKOM COPEBHOBAaHUM CpPEAM KOJUIEKTUBOB MPEINPHUATHH W OpraHu3alvil CHCTEMBI
MunBonxo3a CCCP, Harpaxxgajoch NOYETHBIMH AMIJIOMaMHM MuHHCTEpCTBa, LleHTpanbHOrOo coBera
BOMUP u LUK npodcoroza pabOTHUKOB CEILCKOTO X035ICTBA.

[Ipukazom unHcTHTYyTa OT 16 sitHBaps 1990 r. oObegUHEHBI MATEHTHBIN OTAEN W OTAEN Hay4HO-
TeXHU4ecKoi nHpopManuu B oguH «OTAEN NaTeHTHO-U300pETaTeIbCKOW PadOThl M HAYYHO-TEXHUUECKON
UHQOPMALTII».

BHUU «Panyra» c mepuoma cBoero obpa3oBaHUsl ObUT MOCTOSHHBIM YYaCTHUKOM BBICTABOK
BJIHX u BBII, a Taxxe OCyIIeCTBIsUI MHOTOKpaTHbIE TIOKa3sl B PabOTe MOJMBHOW TEXHUKH Ha

MOJIMTOHAX WHCTHTYTA U B KCIIEPUMEHTAIHHOM XO3IHUCTBE (pHC. 6).

Pucynok 6 - [Tocemenne BHITO «Pamyra» ['enepansabiv cekperapem LIK KIICC M.C. I'op6ayeBbiM B
1984 r.

OnHOBPEMEHHO € MPOBEICHUEM HAay4HBIX MCCIEJOBAaHUM I'eHepaJbHbIM IU-pekTopoM A.B.
VYrpromoBbiM B niepuo 80-x rogos npu BHUU «Panyray» Obin co3man u noctpoeH LIeHTp moBbIIEHUs
kBamukayyu. COTpyIHHUKaMH HAayYHO-HCCIIEI0BATEIbCKOTO MHCTUTYTA ObUINM pa3paboTaHbl ydeOHBIE
NporpaMMsbl Ui oOyueHHs MEJIMOpPAaTHBHBIX KaipoB. B TedeHme mecsana oOydanuch M NPOXKHUBAIH B
OOIIEKUTUU WHCTUTYTa MEJIHOpaTopbl M3 Bcex oOmacteil PO, a Tarke pecnyonuk Cpeaneil Asuw,
Kapkaza u T.n. Ha HekoTopoe Bpemsi NpPOHM30LLIO OTHACNIEHHE Y4eOHOTO LEHTpa B CAMOCTOSTENbHBIN

UHCTUTYT, HO ¢ 1913 roga YMII naxonutcs B coctae BHUU «Pagyray.
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B 90- roasl, kak u Bo Bcell cTpaHe, B YCIOBUAX IEPEX0/ia HA PHIHOUHYIO SKOHOMUKY, IIPOU30LIEI
cnan B paboTe OOBEAWHEHHS, €ro COCTABISIONIME MBITAIUCH OBITH CaMOCTOSTENBHBIMH, JICHEXKHBIC
cpeacTBa coKpaTwinch. [Ipu uHCTHTYTE OBLT CO3AaH PSA MATOMOIIHBIX «MAaJIbIX» MPEAIPUSTHH:

- Majoe TrocyIapCTBEHHOE MPENpHUITHE «AHTHKOPCEPBHC)» MO BHEAPEHUIO Pa3pabOTOK A
3alIUTHl METAJUIOKOHCTPYKIUI OT Koppo3ud, pyk. FO.M. JIomoHOCOB;

- TpoOu3BOACTBEHHOe mnpeanpuarue «Crpoiaeransy MO TNPOU3BOACTBY CTEHOBBIX H
¢yHaaMeHTHBIX O10KOB, pyK. B.I'. BIKOB,;

- TOBapUIIECTBO C OTPaHHMUEHHON OTBETCTBEHHOCThIO «KommuiekT», pyk. A.B. JaBb110B;

- Hay4yHO-TIpOM3BOACTBeHHoe  mpenmpustue «Pagyra-CepBuc» 1O  BOCCTaHOBJIEHMIO
000pyIOBaHMsI HPPUTalMY, BOZOCHA0KEHHS U TOBApOB IPOMBIIUIEHHOTO POU3BOACTBA, pyK. A.I'. KycT;

- TOBAPHILECTBO C OTPAaHUUYEHHOIN OTBETCTBEHHOCTHIO «VICTOK» 10 KMIIMILHOMY CTPOUTEIbCTBY U
nepepaboTke ¢/X MpoayKToB, pyk. A.B. Cycrutus;

-y4e0HO-TIPON3BOACTBEHHBIN IIEHTP depmepcTBa, pyk. B.W. Bynrakos.

Bo BHUU «Pamyra» mnpomomKkanuch HaydHbIE HCCIeIOBaHUSA. Benwch paboTel 1O
PEKOHCTPYKLIMH OPOCHUTEJIBHBIX CHUCTEM, HOPMHUPOBAHHUIO, BOAOYYETy U BOJOCOEPEKEHHIO Ha
OpPOCUTENBHBIX CHUCTEMaX, M3YYaIHUCh IPOIPECCUBHBIC TEXHOJOTMH OpPOLICHHS LIMPOKO3aXBAaTHBIMHU
JOXAeBanbHeIMU MamnHamu. Oco0oe BHUMaHuE ObUIO YHEIEHO pa3pabOTKe TEXHUYECKUX CPEACTB
MOJIMBA AJISl APEHAHOTO MOApsiaa, GepMEpCKUX M KPECThIHCKHX XO3AWCTB. BBIIM CO3MaHbI KOMILJICKTHI
MMITYJIBCHOTO TOJMBA A OTKpheITOro M 3akpbitoro rpynta KCHUI-10A, MJIO, KJIMII;, xoMmriexT
WppUTALMOHHBIN aBToMaTH3upoBaHHbI KHMA-5; camoBo-oropojiHble KOMIUIEKTHI MaJOMHTEHCHBHOTO
noxneBaanst KMJI-1, «Panyra», «Pocunkay, «loxmauk», KMIT-0,1, KM/II-0,!5, «Koonepatopy, AI1I-
1 u ap.

3a ywactHe B KpyMHOMACIITaOHBIX HAyYHO-TEXHHUYECKHX pa3paboTKax, CIIOCOOCTBYIOIIUX
Pa3BUTHIO TEXHUYECKOTO TPOTpecca B MEINOpPAlUH, HECKOJBKO TPYII COTPYIHUKOB MHCTUTYTa ObUIH
HarpaxJjieHs! npemusimu copera Munuctpos CCCP: B.I'. Jlynxwuii, I'.1. I'annatos, A.B. Yrpiomos, B.O.
Hocenko, B.W. UBamkun, A.A. Murproxun, H.W. I'peunxun, A.T. Jlomakun, M.IL. [lenzun, A.M.
ByubikuH.

3a Oonplive 3aciyrd B pa3BUTHUM MEJIHOpAalUM OBUIM MPUCBOEHBI IOYETHBIE 3BaHUS
«3acnyxeHHbll Menuoparop P®» cnemyrommm corpyaHukam uHCTHTyTa: A.A. Angomkuny, H.B.
Anpnomkunol, B.M. TopomnmueBy, C.C. Jlapmany, H.B. Jlanunbuenko, A.A. Tepmnuropery, C.C.
CaBymikuHy.

3a pa3paboOTKM M BHEAPEHHWE B TPOM3BOACTBO HOBOH [OKAEBAJbHOM TEXHUKU 3BaHHE
«3acmyxeHHbIll n300perarens Poccuiickoit Penepanumy» nomyunnu cotpyaauku AWM. Koznos u A.M.
[Hapxo.

3a MHOroYMciieHHbIE Pa0OTHl 1O COBEPIICHCTBOBAHWIO M BHEIPEHUIO IIHPOKO3aXBATHON
JIOKIEBAJIBHON TEXHUKM B MPOM3BOACTBO, IOATOTOBKY HAayyHBIX KajpoB IloueTHoe 3BaHMe

«3acIy’KeHHBIHN JesITelIh HAyKm» MPUCBOCHO M.T.H. A.U. Psa3anteny.
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BHUU «Panmyra» exeromHo NpUHAMA YYacTHE B IIOKa3ax JOCTM)KCHUM HHCTUTYTa Ha

MexayHapoaHsIx BbicTaBkax, B/IHX, BBII. Ha cuery uncturyra 55 JlunnomoB BeICTaBOK U 67 Menanei

(puc. 7).

Pucynox 7 - Corpynuuku BHUU «Panyra» ¢ pykoBogutenem JlenapraMeHTa MeIHOPaIlud

I'.I". I'ymroxom Ha BeIcTaBKe « 3070Tast oceHb», BBII 2001 r.
B Hacrosiiee BpeMs, B MEpUOJi HACTYIUBIIEro 3Tamna 1udposoi menuopanuu, BHUU «Pamyrax»

COXpaHunJI HaKOILICHHBIN noTeHIrall, YCUJIWI KOJIJICKTUB MHCTHUTYTa MOJIOABIMH Hay4YHBIMHU KaJApaMUu U

YCIICUIHO CIIPAaBJIACTCA C NOCTABJICHHBIMU IIEPE]] HUM 3aladaMu.
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YK 633.34:632.51:632.954
OIEHKA D@®EKTUBHOCTU CUCTEM I'EPBUIINI0OB B OPOINAEMbIX
ATPOLHEHO3AX COHU B YCJIOBUAX CAPATOBCKOI'O JIEBOBEPE Kb

B.H. Bnacoseu, K. c.-x. n., F0.A Jlykawynac
DeodepanvHoe cocyoapcmeaenHoe 6100dcemHoe HayuHoe yupedcoenue Boucckutl nayuno-
uccneo0o8amensCKull uncmumym 2uopomextuxu u meauopayuu, Capamoeckas ooi.,

OHeenvcckuu patior, p.n. Ilpusondcckuti

AHHoTanus: B crarbe npeacTaBieHbl CIOCOObI IPUMEHEHUS! COBPEMEHHBIX TOUYBEHHBIX
repOoUIKI0B. BBIsSBICHO, UTO ISl IPOSIBIICHHSI OOJIbIICH aKTHBHOCTH YHUYTOKEHHS COPHSIKOB B
YCIOBHAX HEJIOCTATOYHOTO YBJIAKHEHUs HE00X0AKMMa 33/1eJ1Ka [TOYBEHHOTO TepOuIIa, a TaK ke
YCTAQHOBJICHO, YTO IIOYBEHHbIE TIepOMIMIBI HE MOryT O0OeCHeuuTh 3alIUTy IOCEBOB Ha
IPOTSKEHUH BCETO JIETHETO MEPHOJIa U HE0OX0IMMO NPUMEHEHUE repOrLUI0B 110 BEreTaluu.

KarwueBsbie ciioBa: CopHasi pacTUTEIIBHOCTD, OPOILICHHE, COSI, TEPOUILIU, YUET, YPOIKAM.

B CapartoBckoif 061acTu B MOCJI€AHNE TOABI CO CTOPOHBI OPraHOB BJIACTH M arpapHOro
CEKTOpa IKOHOMHUKH yessieTcsi 00JIbllIoe BHUMAHNE PA3BUTHIO OPOILIEHUS. DTO MOILHBIN (pakTop
YBEJIMYEHUSI MPOJYKTUBHOCTU CEIbCKOXO3SIMCTBEHHBIX YrOJAWN W CTa0MJIM3allUd 3KOHOMHUKHU
peruoHa. [ MOBBIMIEHUS OTJAud IMOJUBHOIO I'eKTapa HEOOXOAMMO TPaMOTHO OTHOCHUTCS K
noa00py BO3JENBIBAEMBIX KyJabTyp. Ha Hamr B3risii, oJHOM M3 MEpCIEeKTUBHBIX KYIbTYp AJS
BO3/ICJIbIBAHUSI HA OpOILIEHUM sIBiseTcs cod. JlaHHas KyabTypa TEXHOJOTHMYHA, OTIMYAETCS
XOpOILIUM CIPOCOM U JIOCTAaTOYHO BBICOKOM 11eHOH [1].

3am0roM IOJIydYeHHMs] BBICOKMX CTaOMJIBHBIX YpOXKAaeB COM SBISETCS YPOBEHb
arporexHukd. OJHUM M3 HETaTUBHBIX (DAaKTOPOB, BIMAIONIMX HA YPOXKAWHOCTH, BBICTYHAIOT
copHble pacteHus. OHH, 3a cUeT Jy4lleld aJanTUBHOCTH, CIOCOOHBI 3 (heKTUBHEE KYIbTYPHBIX
pacTeHui, HCMOIb30BaTh BIAry U IUTAaTENbHbIE BEIIECTBA U3 IMOYBHI M, TEM CaMbIM, MOTYT
CHHM3HTb YPOXKaHOCTb KyJIbTyphl 10 50% u 6onee [2].

Hanuyne OONBIIOrO KOJMYECTBA COPHSIKOB B IaXOTHOM CJO€ IOYBBI B YCIOBHAX
OpOIlIeHUs, TTIaBHas pobiiemMa Mpyu BbIpAIIMBAaHUH CEIbCKOX03IHCTBEHHBIX KYIbTYP.

Ha opomraembIx 3eMisiX OCHOBHBIM MCTOYHUKOM MOCTYIUIEHHUS B ITOYBY CEMSIH COPHSIKOB
aBisieTcsi opocuTenbHas BoAa. C monuBHOM BojoM Ha 1 ra mamuu moctymaer g0 10000 mir.

CEMsIH Pa3JIMYHbIX BUIOB COPHOI pacTuTenbHOCTH [3].
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He penxo xomm4ecTBO COPHSIKOB B IMOCEBAX CEIbCKOXO3IUCTBEHHBIX KYJIbTYp JHOCTHUTaeT
150-400 mr./M?, ipu opore BpegosocHocTH 15-20 mrr./m? [4].

Cost Ha mepBBIX 3TANax BereTanmuy ciabo KOHKYPHPYET C COPHOM PacTHUTEIHHOCTHIO. B
YCIIOBUSIX OPOIICHUS] JOCTUYb HU3KOTO YPOBHSI 3aCOPEHHOCTH IOCEBOB COM AarpOTEXHHUKON
JIOCTaTOYHO TPYJHO, a IoAYac U HeBO3MOKHO. [IpakTudecku Bcerja HE0OXOIMMO HUCIIOJIb30BATh
XUMHUYECKH METOJ| TMOJNABICHUS COPHOM PACTHTEIHLHOCTH OCOOEHHO TPU BBICOKOM MOPOTE
3aCOPEHHOCTH, KOT/Ia COPHAsi PACTHTEILHOCTD TIIYIIUT ITOCEBHI [5].

C menplo mMoOMCKa ONTUMAIBHBIX CXeM NpuMeHeHus repounumaoB B 2020 r. Obumn
3aJI05KEHBI T0JIEBBIC IKCIIEPUMEHTHI B T. DHIENbC, PACIIOIOKEHHOM Ha JieBoM Oepery p. Boura,
Ha onbITHBIX Nojsx OIIX ®I'BHY BomxHUWUMWI'uM. Ha BapuaHnTax omnpiTa KaueCTBE OCHOBHOM
00pabOTKH TNPUMEHSJIAch BCIANIKA, BECHOH MOKPOBHOE OOpOHOBaHWE. 3aTsHKHAs BECHA C
MOHIKEHHBIM TEMIIEPATYPHBIM PEXXUMOM CPEIHUM KOJIMYECTBOM OCAJKOB MO3BOJIMIIA TIPOBECTH
JI0 ToceBa JBe KyabTHBAluu. llocie 3aTsHKHON BECHBI MOTOJHBIE YCIOBUS B JIETHHM MEPUOJ
BETCTAIMA XAPAKTEPU30BAIMCH TIOBBIIICHHBIM TEMIIEPATYPHBIM PEXHMOM M aTMOCHEPHOMN
3acyxoil. CeB poBoOIUIICS ceMeHaMu copTa Mapuna. Pexxum opouienus: 4 monusa o 350 M/ra.

[Ipumenenue repOUIIIOB IPOBOAUIIOCH IO CIEAYIOIIEH cXeMe:

1. berun, K3 (C-Metonaxiop, 960 1/1) nmoa npeArnoceBHYyO KyIbTUBALKIO B 03¢€ 1,5 n/ra;

2. berun, KO (C-Metomnaxmop, 960 1/1) onpbicKMBaHUE MOYBHI TOCKE TOceBa B 1o3e 1,5
u/ra;

3. berun, KO (C-Meronaxinop, 960 /i) mox nmpeanoceBHyIO KylIbTHBAIHIO B 103¢ 1,5 n/ra +
I'epmec, MJ] (Umazamoxkc, 38 r/n, Xuzanodon-II-atun, 50 r/m) B noze 1,0 n/ra B dazy 2-3
HACTOSIIUX JTUCTHEB KYJIbTYPHI,

4. berun, K3 (C-Meronaxiop, 960 r/m) moa nmpeanoceBHy0 KyJIbTUBAIUIO B 103€ 1,5 n/ra +
Bun6nox [Totoc, MD (Mmazeranup, 37,5 /1, [lponakBuzadom, 25 r/n.) B no3e 2,0 n/ra B ¢azy 2-
3 HACTOAIIUX JTUCTHEB KYIbTYPHI.

HaumGonee pacnpocTpaHeHHBIMA MHOTOJISTHHM COpPHSKAM B HAIllEM OITBITE SIBJISIOTCS:
6omsxk  moseoit  (Cirsium arvense), BblOHOK moseBoi (Convolvulus arvénsis), MoJjoKaH
tatapckuil (Lactica tatdrica). OpnonetHue copusiku: Mapb Oenast (Chenopddium album),
mupHna 3anpokunyrtas (Amaranthus retroflexus L), mypHumnuk oObikHOBeHHBIH (Xanthium

strumrium), meTtuHHUKU (Setaria), e:xxoBHUK 0ObIKHOBEHHBIM (Echinochloa crus-galli) u ap.

(puc.1).
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Pucynok 1 — 3acopennslii moceB cou 6e3 00pabOTKU repOuIIaMu

B pesynprare ombiTa OBUIO YCTAHOBIEHO, B YCIOBHSIX HEIOCTATOYHOTO YBIIAKHEHHS
BBICOKYIO POJIb UTPAET 3a/iej1Ka oYBeHHOro repounuaa berun. [IpoBeaeHHbIN yueT KondyecTBa
COpHBIX pacTeHuil B ¢a3y 1-2 HACTOALIMX JIMCTHEB COM IOKa3all cienyrolue pe3ynbrarel. Ha
BapHaHTE C MPUMEHEHUEM IOYBEHHOro repounmaa beruH moa mpeamnoceBHYIO KyIbTHBALUIO
KOJIMYECTBO OJIHOJIETHUX COPHSKOB cocTaBwio 12,3 wr./M?, a Ha BAPUAHTE NPUMEHEHUS
repOuiaa 6e3 3ajJesiki B MOYBY YPOBEHb 3aCOPEHHOCTU cocTaBuia 22,1 IJ_IT./MZ, yto B 1,8 paza
BBIIIIE YEM Ha BapHaHTaXx C 3ajeskoi. Ha Hamn B3rnsan, oObsicCHEHHEM JTaHHOMY (akTy sIBJISETCS
OBICTpPOE MCCYIIEHHE BEPXHEro CJO0s, YTO HE IO3BOJSET repOMIUAY CO3/4aTh IOJIHOLIEHHBIN
MOYBEHHBIN 3kpaH. [Ipu 3anenke repoULMT BMECTE ¢ TOYBEHHOW BJIaroil aKTUBHEHW MPOHUKAET B
IIPOPOCTKH COPHBIX PACTEHUIN U YHHUUTOKAET HX.

B cBs3M ¢ TeM, YTO MOYBEHHBIH repOULIU UMEET OTHOCUTEIBHO HE MPOAOKUTETbHBIN
NEepUO 3alUTHOrO JAEUCTBUS U IPOBEIEHHBIE MOJUBBHI CO3AalU OJaronpuUATHYIO Cpemy Ul
pa3BUTHUSL COpHOW pacTuTenbHOCTH. [locie mepBOoro mnonuBa KOJNMYECTBO COPHSIKOB PE3KO
yBEJIMUMIOCH 10 35,3 wr./M* Ha BApUAHTE C 3aJIE€JIKOU U 110 42,1mr./m° Ha BapuaHTe 0e3 3aJieNK1
noYBeHHOTo repounaa. Ilpu 3Tom 3eneHas macca COpHSAKOB COCTaBHIIa COOTBETCTBEHHO 381,24
/Mm% u 471,52 /v, Takum o0pa3oM, BO3HHKJIA HEOOXOIUMOCTh TMPUMEHEHHSI TEPOUIUIOB IO

BEIrCTUPYIOIIUM pPAaCTCHUAM.
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Pucynok 2 — [ToceBsl con nociie 00padboTku repounuaom Bumdinok

[Tpumenenne repouuuaa I'epmec B po3upoBke 1,0 j/ra Mo3BOIMIO MOAABUTH COPHYIO
pacTuTenbHOCTh. [IpOBEeNCHHBINM y4eT IoKas3al, YTO YpPOBEHb 3aCOPEHHOCTH MOHU3WICS |
cocraBmn 7,77 mt/mM%, HpH 9TOM Macca COpHAKOB cHu3miach 10 80,04 r/m%. Takum o6pasom,
ko3 dunueHT ero agpdexTuBHOCTH cocTaBmia 0,78.

IIpumenenune repounmga Bunbmnok Ilmoc okaszanoce Oonee 3¢pdexktuBHbIM. Tax
KOJIMYECTBO COPHSKOB IOCJIE €ro MPUMEHEHHs cocTaBmio 6,01 mT./M% a Macca COPHSKOB B
cpenseM cocrapmia 63,11 r/m? Kod(HIUHEHT OXABICHHS COPHON PACTHTEIBHOCTH COCTABHII
0,83 (tabm. 1).

Tabmuma 1 — 3aCOpeHHOCTh TTOCEBOB COM Tociie 00paboTok repoummmamMu o Beretaruu, OITX
«BomxHUUT uM»

KomnuectBo | Cpenusist | Koapdurmenr

COpHSIKOB Mmacca 3P HEKTUBHOCTH
nocie COPHSIKOB
Bapuant p 3 ’
MPUMEHEHHS | T/CM
repOuIUIOB,
. /M2

O6pabotka berun, KO (C-Metonaxmop, 960 r/m)
MOJ1 MPENTOCEBHYIO KYIHTUBAIIMIO B f103¢€ 1,5 5i/ra +
I'epmec, M/I (Mmazamoxkc, 38 /1, Xuzanodomn-I1- 7,77 80,04 0,78
atun, 50 r/m) B no3e 1,0 n/ra B ¢azy 2-3 HACTOSIINX
JIUCTHEB KYJIbTYPbI

O6pabotka berun, KO (C-Metomnaxmop, 960 /)
MOJT TIPEITOCEBHYIO KYIbTHBAIHIO B 03¢ 1,5 n/ra +
Buno6mnox I[Tmoc, MO (MUmazeranup, 37,5 1/1,

[Iponmaksuzadom, 25 r/n.) B no3e 2,0 1/ra B pa3zy 2-3 6,01 63,11 0.83
HACTOSIINX JIUCTHEB KYJIbTYPHI.
HCPO5 0,3 38 R

B ycnoBusx HemoCTaTOYHOTO YBIQKHEHHUS HEOOXOMMa 3a/1eJIKa TTIOYBEHHOTO TepOuInIa

B MOYBY, a TaK)K€ YCTaHOBJIEHO, YTO MOYBEHHbIE I'epOUIUABI HE MOTYT 00ECHeYUTh 3aIIUTYy
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MIOCEBOB Ha IMPOTSHYKEHUH BCETO JIETHErO MepHoJa U HEOOXOAMMO MPUMEHEHHE repOUIUA0B 110
BEreTaIlHH.
Cnucok MCNoJIb30BAHHBIX HCTOYHUKOB!

1. [apaxun, H.B. Ouenka 3)eKTUBHOCTH cHCTEM repOUIIMI0B B arpolleHO3aX pa3IndHbIX
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bopymiko, K.B. XXenrosa // 3emnenenue.- 2018.- Ne 6.- C. 37-40.

3. IlemkoBa, B.O. boppba ¢ copHOIl pPacTUTEIBHOCTHIO HAa OPOIIAEMBIX 3EMIISIX IIPH
n3MeHennn cesoobopora / B.O. Ilemkosa, FO.A. Jlykamynac // Arpapusii BecTHHK IOro-
Bocroxka.- 2019 r.- Ne 2 (22).- C. 22-24
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VJIK 628.1.03

N3YUYEHUE UBSMEHEHUSI KAYUECTBA BOJHBIX PECYPCOB PEKU CETYHb
IO METOJAUKE ®.®. JPUCMAHA
@D.A. Kapakynoe, maiaowuii HayuHwlii COMPYOHUK, MASUCTD
DeodepanvHoe cocyoapcmeenHoe 6100xcemHoe HayuHoe yupexcoenue «Bcepoccutickuii Hayuno-
HUccreoosamenvcruti Mncmumym I'uopomexnuku u Menuopayuu umenu A.H. Kocmskosay,
P®D, 2. Mocksa.

AHHoTanusi. B nanHoil pabore B KadecTBe H3ydyaeMoro oOBEKTa pPacCMOTpPEH
BoziocOOpHBIN OacceliH peku CeryHb. Llenpio siBIsieTCs OnpeaesieHne KayecTBa BOJbI METOJIOM
pacuéra KpUTEPHEB BPEAHOCTU. AKTYAJIBHBIM SBISIETCS BOIPOC 00 OIIEHKE HKOJIOTHYECKOTO
COCTOSTHUU U BBISIBIICHUS] HETaTUBHBIX MOCJIEICTBUN XO3SIICTBEHHOH 1€ATEIbHOCTH.

KiloueBble cioBa: peka, peyHOW OacceifH, 3arps3HSIONIME BEIIECTBA, KOHIICHTPAIUU
BELIECTB, YPOBHU 3arps3HEHMUS.

Hctok pexn CeryHb HaxoauTcss okosio A. PymsHueBo B MockoBckoil obmactu. Peka
nporekaer uepe3 ConnueBo, nepecekaeT MKAJ[ B paiioHe CKOJKOBCKOrO IIOCCe, 3aTeM
AMUHBEBCKOE 10cce, MUHCKYIO yIuIly U BrnajnaeT B MockBy-peky. JlyiivHa peku cocraBiseT 38
KM, a momanb OacceitHa okoio 190 kB. M. CorjlacHO JaHHBIM TOCYJApPCTBEHHOTO BOJHOTO
peectpa peka CeTyHb — 3TO KpyIMHEHIINH IpaBblii NPUTOK p. MOCKBBHI.

bepera Ha mpoTsSKEHUH PEKH €CTECTBEHHbIE, B OacceiiHe HACUUTHIBAETCS MHOYKECTBO
npyaoB U poaHUKOB. Peka CeTyHb MPOTEKAET MO TEPPUTOPHUH MPUPOJHOTO 3aKa3HUKaA «/lonnHa
pexku CeryHb», rae cGOpMHUPOBAHBl YHUKAJIbHbIE YCJIOBUS, OJNU3KHE K €CTECTBEHHBIM
npupoausiM [1]. T'maBHas 3amaya 3aka3HUKAa — OTO BOCCTAHOBJIEHHE M COXpaHEHUE
CYIIECTBYIOIIUX Ha €r0 TEPPUTOPUU MPUPOTHBIX, & TAKKE UCTOPUKO-KYIHTYPHBIX KOMITJIEKCOB.

HcTounuku 3arps3HEHUs BOJIbI B peKe MHOTOYHCIEHHBI. B HemocpeacTBeHHON O1M30CTH
K PEeKe pacroJioKeHa CeTh aBTOMOEK B KonuuecTBe 20 mMTYK, KOTOpbie 00cyxuBatoT 6omee 360
ThIC. MAIlIMH B TOJl ¥ CIMBAIOT OTXO/bl HEMOCPEACTBEHHO B peKy [3]. Takke CHIIbHOE BIHSHUE
okasbiBaeT Knuesckoe mocce, pacroyioxKeHHOE B 1 KM OT MCTOKA peKH. 3a4acTylo Ha TEPPUTOPHIO
BOJIOOXPAHHOHN 30HBI U B CaMy PEKY MOMAaal0T OBITOBBIE OTXO/IbI, CTPOUTENBHBIN MyCOp.

Jlna ompeneneHusi CTeNeHU 3arps3HeHUs Boja OacceliHa peku CeTyHb Oblila BhIOpaHa
meroguka HUW ruruensr um. @.®. Dpucmana[2]. B nanHO# MeTOAMKE paccMaTpUBAIOTCS
YeThIpe KpUTEpHsl BPEOHOCTH. B KaxaoM H3 JTHX KpUTepueB OblIa cPopMUpoBaHa

ONpCACIICHHAA T'pYIilia BEIICCTB U CHCI_II/I(I)I/I‘-ICCKI/IX HOKa3aTCJICI>'I, JJIA OLICHKHW Ka4€CTBa BOJBbI:
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1 W, - kpurepuii canuTapHoro pexxuma. B 1aHHOM KpUTEpUU yUUTBIBAETCS PACTBOPEHHBIN
KHCJIOPOJ, aMMOHHUH, XJOpPHUIbl MU CHEUU(PHUUECKUE 3arps3HEHHs, HOPMHUpPYEMbIE II0
BIIMSIHUIO HA CAHUTAPHBIN PEXKUM;

1 W, - kputepuil opraHoNeNTUYECKUX CBOMCTB. 31€Ch YUUTBHIBACTCS 3allax, B3BEILCHHBIC
BemectBa, XIIK wu croemuduueckue 3arpsi3sHEHUs, KOTOpbIe HOPMHPYIOTCS —TI0
OpPraHOJIENITUYECKUM IIPU3HAKAM BPEIHOCTH;

T W, - Kpurepuil, omnpeaensolMii ONacCHOCTb CaHUTAPHO-TOKCUKOJOTHYECKOTO
3arpsizHeHus. JlanHbIii kputepuii BemrouaeT B cedst XIIK u cnenuduueckue 3arpsi3HeHUS,
KOTOpBIE HOPMUPYIOTCS IO CAHUTAPHO-TOKCUKOJIOTUYECKOM ITPU3HAKAM;

T W- - snuaemuonorumueckuil kputepuid. JlaHHBIM KpUTEpHUH YUHUTHIBAET ONACHOCTH
3arpsA3HEHUS BOJHBIX PECYPCOB MUKPOOAMU U MUKPOOPTaHU3MaMHU.

Hexkotopsle nokasarenyu MOryT BXOAUTh OJTHOBPEMEHHO B HECKOJIBKO I'PYIIIL.
KoMIutekcHas o1ieHKa BBIYHUCIIAETCS OTAEIBHO U KaKA0T0 JUMUTHPYIOIIETO IIPU3HAKA

Bpennoctu (JIIIB) no Tpagunmonnoit popmymnam 1 u 2 (popmyna «IlceBpokommnencanum»):
w p ——h oy
\ 6 70 h 2

rae W —olieHKa ypoBHS 3arpsi3HEHUS BOJBI M0 U3y4aeMOMY JTUMUTHPYIOIIEMY MTPU3HAKY
BPEIHOCTH, N — YHUCJIO BXOJAIIMX IMOKAa3aTelei, KOTOpbIe HMCIONB3YIOTCS MPHU MOJACYETE; Oj —
COOTHOUIECHUE 3HAYEHMsSI KOHUEHTpAalMu IOKa3aTellss K ero HOPMAaTHMBHOMY 3HaueHuio; N —
YCTaHOBJIEHHOE HOPMAaTHUBHOE 3HAUYE€HUE EJAMHUYHOTO II0Ka3aTess, 4alle BCEro OHO PaBHO
3Hauenuro [1/IK.

B tom cmywae, korma 9; < 1, T.e. akTHUecKoe 3HAUECHUE KOHIICHTpAIIMH MEHbIIEe
HOPMATUBHOM, MprUHUMaeM J; = 1.

PacTBOpeHHBIN KHCITOPOJl, B JAHHOW METOAMKE, HOPMHUPYETCS IO HHKHEMY YPOBHIO
3HaueHus. HeoOxommmo, 4YtoOBl ero coxepxkanue Obuto MeHbiie 4 wmr/n (Ci<4). [ns
ONpeNIeJICHUs] 3HAYE€HHMS] COOTHOIIECHMSI KOHILEHTpAaIlMd pPACTBOPEHHOIO KHUCIOPOJa K €ro
HOPMAaTUBHOMY 3HAYSHHIO HCTIOIB3yeM popmymy 3:

| p pT 6 70, ©))

Huxe npusenena kinaccudukanvonHHas Tabnmuna (tabnuma 1) auana3zoHOB 3HAUYEHUH

KOMIUIEKCHBIX olleHOK W. PaccMoTpuM /1Ba KpUTepHs 3arps3HEHHsI BOJIHOTO O0OBEKTa: KpUTEpUit

CAHUTAPHOTO pC)KUMaA U OpTaHOHCHTHQCCKHﬁ.
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Tabmuma 1 - CreneHb 3arps3HEHHs BOJOEMOB B 3aBHCUMOCTH OT 3HAYEHUH KOMIUICKCHBIX

nokasaresied W, pacCUMTaHHBIX 110 JIMMUTUPYIOLIUM IIPU3HAKAM BPEAHOCTH

Kpurepuii 3arps3HeHus M0 BeIMYMHAM KOMILIEKCHBIX OIIEHOK
Yposenb . CanurapHo- DnuaemMo-
3arpAsHCHIA Opranonen- Canurapubiii TOKCHKOJIO- JIOTHYSCKUI
trdeckuit (W) pesxum (W) Frreckuii (W) (W.)
JonycTumbli 1 1 1 1
YMepeHHbIiI 10-15 1,0-3,0 1,0-3,0 1,0-10,0
Bricokuii 15-20 3,0-6,0 3,0-10,0 10,0 - 100,0
UpesBb4aitHO
>20 >6,0 > 10,0 >100,0
BBICOKHI

PaccunteiBaem 3HaueHHA W min . We max; Wo min @ Wo max; Wer min @ Wer max 1O
HeoOxoaumbIM Tokazatensam g 2015, 2017 u 2019 ronoB no dopmynam 1 u 2 ¢ yuetom Bcex
ycnoBuil. Pe3ynpTaThl pacuéra KpUTEepUsi OPraHOJIENTUYECKUX CBOWCTB MO M3BECTHBIM JaHHBIM

IpeJICTaBjIeHbl B Ta0IHIIE 2.

Tabmuna 2 - Pesynbratsl pacueta W g min © W max 1011 2015, 2017, 2019 rona

Mecsin. 'on | Wy | TlonydyeHHble 3HaueHusi | YpOBeHb 3arpsi3HeHUs!
W min 3 Boicokuit
deppars UpesBbI4aitHO
2015 Wep max 45 BBICOKHI
Mapr W min 1,93 : BLICOKI/IfI
2015 Wo max 3,02 pe3BbItaiito
BBICOKHI
Despun, 42 - Tpesmmati
2017 Wo max 3,75 PE3BDIIAMHO
BBICOKHH
Mapr o - ‘Ip]i;cb?z;;;o
®eppasib | W min 1,49 YMepeHHbI
2019 W max 2 Bricokuii
Mapr W min 1,91 Bricokuit
2019 W max 3,5 Beicoknii

Ha mnporsbxkenun 2019 rogma ypoBeHp 3arpsisHeHuss BoX B peke CeTyHb 1o
OpraHOJIENTHUYECKOMY KPUTEPUIO OBbLI «BBICOKHM)» 110 MaKCUMAaJIbHBIM 3HAYEHUSIM; «BBICOKHMI»

10 MUHHUMAJIBHBIM 3HAUCHUAM MapTE; ((WGpGHHBIﬁ)) 110 MUHHUMAJIbHBIM 3HA4YCHUSIM B (beBpane.
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[To cpaBHEHUIO C MIPEABITYIIIMMH TOaMU YPOBEHb 3arpsi3HEHUS B HEKOTOPOM CTETIEHU CHUBHIICS.
OaHako 10 TOMYyCTUMOI'O YPOBHS KA4ECTBO BOJIBI HE JOCTHUIIIO.

PaccunranHble 3HaYCHUS KPUTEPUS 3arpsS3HEHHS] BOJ B HCCIEIYEeMOM BOJHOM OOBEKTE
10 CAaHUTAPHO-TOKCUKOJIOTHYSCKUM CBOHUCTBAM (Wer min I Wer max) 171t 2015, 2017, 2019 romos
M0 TaKUM KOMITOHEHTaM KaK: aMMOHHH, XJIOPHJbI, HUTPATHI, JKEJIE30 M IIMHK TPUBEICHBI B
Tabmuie 3:

Tabnuua 3 - Pezynbrarsl pacuera Wer min @ Wer max A1 2015, 2017 u 2019 rr.

Mecsing W IHonyuyeHnbie YpoBeHb
I'on “r 3HAYEHHS 3arpsi3HeHusl
derpanb Wer min 2,24 YMepeHHbIH
2015 Wer max 1,8 YMepeHHbIi
Mapt Wt min 511 Bricokuii
2015 Wer max 0,79 Her 3arpsiznenust
derpanb W1 min 0,65 Her 3arpsi3Henus
2017 Wer max 4,2 Bricokuit
Mapt Wt min 2,25 YMepeHHbIi
2017 Wer max 4,23 Bricokuit
derpainb Wer min 3,91 Bricokuit
2019 Wer max 3,95 Bricokuit
Mapr Wer min 4,69 BrIcokuii
2019 Wt max 4,67 Beicokuii

Takum 00pa3oM, Mbl BHJIUM, YTO HAWMOOJBIIMHA WHAEKC 3arps3HeHus HaOmromascs B
BECEHHUH mnepuoa. MOXKHO NpEeAroNoKuThb, YTO B BECEHHEE BpeMs OO0JIbLIOe KOHIEHTpaluu
3arpsi3HAIOIIMX BEIIECTB IMOCTYNAIOT B PEKy BMeCTe ¢ Tajoil Bojoil. Takxke HaOdrogaeM, 4To
KOHICHTpANusd YpPOBHA 3arpA3HCHHA C TOJaMHM BO3PACTaA€T M CKOPO MOXKET JOCTUTHYTH
Ype3BbIYaiHO BBICOKMX 3HA4YeHUU. [laHHOE SBIIEHME MOYKHO CBSA3aTh C YBEJIMYEHHEM YPOBHS
3aCcTpOiikM M OCBOeHHMsl OacceliHa peKH, YBEIMUYEHHME 4YMcia MPeInpUsATHH, 3arps3HSIOLMX
BOJHBIE pecypcehl U Ap. 2019 rox xapaktepusyercs BBICOKMMH TOKa3aTeNSIMH 3arpsi3HSIONINX
BCIIECTB, OTKYyJda U BBITCKACT BBICOKHH MMOKa3aTellb HHJCKCA 3arpA3HCHUA PEKU CGTYHI). MosxHO0
c/ienaTh BBIBOJ O TOM, YTO HUCCIIETYEeMbIil 0OBEKT M0 CAHUTAPHO-TOKCHUKOJIOTHUECKUM CBOHCTBaM

HC COOTBCTCTBYCT NOIIYCTHUMBIM 3HAYCHUSAM.

CIHCOK HCIOJIb30BAHHLIX HCTOYHHKOB:
1. bamkun B. H., Casun /l. C., Kyp6arosa A. C, Connues B. H. I'eoskonoruueckas onenka
cocTosiHusL oJuHbI peku CeTyHb Ha TeppuTopun ropoga Mockssl // T'eorpadust u npupoaHsie

pecypcebl. Ne 1. 2004.
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2. EmenssinoBa B. II., JlamumoBa I'. H., KomecuukoBa T. X. O030p METOJOB OIICHKH
KayecTBa TMOBEPXHOCTHBIX BOJ IO THIPOXMMHUYECKUM TOKazareiasiM // [MApOXUMHUYECKHUE
Mmatepuansl. - 1982. - T. 81. - C. 121-131.

3. Dkomoruss W Omaro [DnektpoHHbIi pecype] - http://ecoblago.ru/index.php/2-

uncategorised/36-ekologicheskoe-sostoyanie-r-setun, (29.09.2020)
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YK 631.347
KOHCTPYKTUBHBIE OCOBEHHOCTH 3KO0JIOI'O — SHEPTOCBEPET AIOIIEN
MOJUPUKAIINA JOKIEBAJIbHON MAIIIUHBI «kKYBAHB — JIK2»

A.HU. Pazanyes, 0-p mexu. nayk, npogeccop, C.C. Typanun, kano. mexu. Hayx,
B.B. Kauumanoes, kano. mexu. HayK
Dedepanvroe cocyoapcmseenHoe 6100xcemHoe HayuHoe yupexcoeHue « Bcepoccutickuil HayyHo —
UCC1e0068amenbCKUti UHCIMUmym cucmem OpouleHUs U cenbxo38000cHabicenus «Padyaay,
(DI'HY BHUH «Paodyeay)

E-mail: prraduga@yandex.ru

AHHOTanusi: B crarbe NpuBOIATCA  KOHCTPYKTHBHBIE PELICHUS 110 MOBBILICHUIO
TEXHUYECKOTO YPOBHSI MHOTOOMOPHBIX JOXKACBATBHBIX MAIIMH C 3JIEKTPOIPUBOJIOM, K KOTOPHIM
OTHOCSITCS: OCHAIIEHWE MAJIOMHTCHCHUBHBIMH JI0XKJI€BATEIISIMH, SHEProcOeperaiommumMm MOTOp-
peAyKTOpaMH, C YCTAHOBKOM Ha KaXKJIOM KOJIECE TEJIEKKH, U CHUCTEMOW CHHXPOHHUXALHH,
UCKJTIOYAIOIICH UX JBUKEHHE OOJIbIIE OJHOM.

KuroueBblie cjioBa: J0KIeBajibHAs MalllMHA, CAaMOXOJHAsl TEJIeKKA, MaJOMHTECHCHUBHbBIC
JO’KJIeBATEIId, MOTOP-PEIYKTOP, TUTIOMAHAS TIepeiaya, CUCTeMa CHHXPOHU3AIIT

Hcnonbs3oBaHMe  COBPEMEHHBIX  HAYYHO-TEXHHYECKUX  HJEH B  KOHCTPYKIIMHU
MHOTOOIIOPHBIX JIOXKJIEBATbHBIX MAIIUH C J3JeKTpornpuBoaoM (tuna KyOaHb) mMO3BOIUT
3HAYHUTEJILHO MOBBICUThH UX TEXHUYECKUH YPOBEHbB, PACIIUPUTEH (PYHKIIMOHAIBHBIE BO3MOKHOCTH
M 32 CYET DTOr0 MOBBICUTh KOHKYPEHTOCIIOCOOHOCTh MAIIMH M PACHIMPUTH BO3MOKXHOCTH HX
skcriopra. Co3gaHue HOBOW CHUCTEM aBTOMATHKH Ha OECKOHTAKTHOW COBPEMEHHOU 3JI€MEHTHOM
0a3e Cc HCMOIb30BAHUEM MHOTOIIPOILIECCOPHBIX CUCTEM M BOJOKOHHO -ONTHYECKOro Kabems ams
nepenaun uHpopmanuu. CoOBEpIICHCTBOBAHUE XOJOBBIX CHCTEM K TPAaHCMHCCHU U JIPyTHE
MPUMEHEHUS KOHCTPYKIIMM MAaIIuHBI o0ecreyaT »JSKOHOMHUIO OpPOCHUTEIBHOW BOJABI U
AJIIEKTPOIHEPIUH, MOBBIIIEHUE HA/IEKHOCTH, MPOU3BOJUTEIBHOCTH TPYyJla OMEPATOPOB U CPOKa
CIy’)XObl MAaIllMHBI, CHW)KCHHE CTOMMOCTH M MaTepPHAIIOEMKOCTH, IOBBLIINICHUE YPOKAMHOCTH
CEITBCKOXO035HCTBEHHBIX KYJIBTYP.

Henocratkom usBectHeil noxxnaeBanbHoi Mammubl (M) «Kybanp — JIK1» sBusercs
HEBO3MOKHOCTh €€ IPUMEHEHHS B CIIOKHBIX TIOYBEHHO - pelbe(HBIX YCIOBUAX (C YKIIOHAMH J10
0.05 Ha moYBax HHU3KOH BOAOIPOHHUIIAEMOCTH) MO MPUYUHAM HECOOTBETCTBUS WHTCHCHUBHOCTH
TOK]IS, TOKI€00Pa3yIOIINX YCTPOUCTB (JI0KICBABHBIX allllapaToB M HACAO0K), YCTAaHOBJICHHBIX
Ha BOJOIPOBOJSIIEM TpPyOOMpoBOIEe MO KOMOWMHUPOBaHHOW cxeme [l], XapakTepucTukam
IIOBEPXHOCTH OPOILIECHUS, HEIOCTAaTOYHOM BEJIIMYMHBI JIBHKYILIEH CHIIBL, OIpPENEISEMON €€

MNOTCpsAMHU B NPUBOAC CAMOXOJHBIX TCIICIKCK (HapaBI/ITHBIe MOIJ_IHOCTI/I) HU3-3a HaJIU4Yusgd OJHOIO
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MOTOP-PENYKTOPa, ONHOBPEMEHHO NPUBOAAILEIO B ABM)KCHHE IEpEAHEE M 3aJHEE Koieca, H B
ero 3y0yarbIX Ieperadyax, KOTOpble CYMMUPYIOTCS IIOCPEACTBOM CHUCTEMbI CUHXPOHHU3ALUU TIPU
IPYIIIOBOM JABM)KEHUU HECKOJIBKUX ITPOMEKYTOUHBIX TEJIEKEK.

Ienbto ycoBepuieHcTBOBaHUsA JIM siBisieTcst oOecrieueHue 3K0JIOrn4eckl 0e30I1acHbIX U
SHeprocOeperaroIux TEXHOJIOIMH IOJMBa 3IEKTPUPUIMPOBAHHON [OKAEBAaIbHON MallMHON
KPYTOBOT'O JEHCTBHUS B CIIOKHBIX MIOYBEHHO — PENIbE(HBIX YCIOBHSIX.

VYkazaHHas 1eJb TOCTUTAETCS] TeM, YTO BOJOIMPOBOISALIMNA TPYOOIPOBO 10OKICBATLHON
MAaIlIMHbl OCHAIAETCSI MAJOMHTCHCUBHBIMU JIOKICBAJIBHBIMU alllapaTaMyd I10 y4alleHHON
CXeMe, MOTOp — PENYKTOPbl YCTaHABJIMBAIOTCS HAa KaXJ0€ W3 ITHEBMATHYECKUX KOJIEC
camoxonHbix Tenexek. s ysemumuenust KIIJI (mo 80%) npuMeHeHB Manao3HEProeMKue
TUIIOWJHBIE TI€pEeayd, a CUCTEMa CHHXPOHHU3ALMU HCKIIOYAET OJHOBPEMEHHOE JBH)KEHHE
HECKOJIbKUX (60s1ee 0/1HOI) MPOMEXKYTOUHBIX TeNexkek [2, 3].

Ha pucynke uzoOpaxeHa cxema oOmiero BHMJa AOXKJIeBalbHOM MammHbl «KyOaHp —
JIK2»: Ha Buae A — yuyallleHHasi CX€Ma PacCTaHOBKM MaJOWHTEHCUBHBIX J0)KJEBareied Ha
BOJIOTIPOBOJISIIIIEM TPYOOIIpOBO/Ie; HA BUe b — cxema caMOXOHOM TEIEeKKU C yCTAaHOBICHHBIMU
0Jl0KaMM aBTOMAaTHMYECKOTO YIPABJIECHUS ABMKEHHMEM M Ha KaXXJAOM M3 €€ MHEBMAaTUYECKOM
KOJIEC C MOTOp — peAyKTOpaMH; Ha Buje B Buna b — cxema runonaHoi nepegayn.

VYcoBeplieHCTBOBaHHAs MallMHA BKJIIOYAeT BOAOINPOBOAAIIMNA TpyoOorpoBogy 1 ¢
YCTAaHOBJIEHHBIMU Ha HEM [0 YYalleHHOM CXEeM€ MaJOMHTEHCUBHBIMH J105K/I€BaJIbHBIMU
anmnaparamu 2; MOTOp — PEAYKTOPHI 3, YCTaHOBJIEHHBIE HAa KaX/I0M U3 THEBMATUUYECKUX KoJec 4
CaMOXOJIHBIX TEJEKEK 5, IPUUEM B MOTOp — PEAYKTOpax 3 MPUMEHEHBI THIIOMIHbBIE NIEpENauH O,
COCTOSIIIIME U3 KECTKOTO KoJyieca 7 ¢ BHYTPEHHUMU 3yObsiMU 8, THOKOTO Kojeca 9 ¢ HapyKHbIMU
3yobsimu 10 (Ha Bune B Buma b — 3yObsi moBepHYTHI IO BEPTUKAIN) U NIEpeaaTOYHOro 3BeHa 11
MOTOp — peayKTopa 3; CHUCTEMY CHUHXPOHHW3alMM [BMKCHMS MAIIMHBI |2, BKIIIOYAIOLIYIO
YCTQHOBJICHHBIE Ha KaXJAOM M3 TPOMEXYTOUHBIX TEJNEXeK OJOKH 3ampera BKIIOYEHHUs
MOCJIENYIOIMX TeJlekeK 13 W aBroMarnyeckoro ympasiaeHus 15, BiiIowaromue u
BBIKJIIOYAIOIIME TOOJAMHOYHO HX Kau€HUEe IMpH TPaHUYHBIX 3HAYEHHUSX yIjla IOBOPOTa
IPUMBIKAIOIUX K HUM IIPOJIETOB.

IIpy 1BUKEHWHM MAIIMHBI B  CIIOXKHBIX TOYBEHHO — pEIbe(HBIX YCIOBHSIX
MaJIOMHTEHCUBHBIE J10’K/I€BaJIbHbIE ammapaThl 2, YCTaHOBJIEHHBbIE MO Y4YallleHHOH cxeme Ha
BOZIOTIPOBO/IE 1, TPOM3BOASAT SKOJOTUYECKH O€30MacHbIi M DHEprocOeperaroniuii MmojuB.
VYcTaHOBIEHHBIE HAa KaXKJIOM M3 ITHEBMAaTHYECKUX KoJieC 4 CAaMOXOJHBIX TEIEKEK 5 MOTOp —
penykTopbl 3 d4epe3 coAepXallMecs B HHUX THUIOWAHBIE Iiepefadd 6, a HMMEHHO, 4epe3
nepeaaroyHoe 3BeHO 11, rmOkoe 9 m sxkectkoe 7 Kojieca IMOCPEACTBOM HapykHbIX 10 u

BHYTpEHHUX &8 3yOb€B OCYIIECTBISIOT C HAUMEHBIIUMHU HHEPreTHUECKUMHU 3aTpaTaMu
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(HauBBICIIUM KOA(DPUITMEHTOM TOJE3HOTO JCHCTBHUS) KAYCHHS KOJIECHBIX CHUCTEM, a OJIOKH
3amnpera BKJIIOYEHHA 13 M aBTOMATUYECKOro ympasiieHus 15 cucrembl cCUHXpoHM3aumu 12
JIBIDKEHUSI TIPOMEXKYTOYHBIX CAMOXOJIHBIX TEJIEkKEK 5 00ecreunBaoT Mpyu KPYroBOM BpAIlEHUU
MalluHbl N0 MEpPE JOCTUKEHUS TPAaHUYHBIX 3HAUYEHUW YIJIa MOBOPOTA COOTBETCTBYIOILETO €€
npoJiera 14 nocinenoBaTenbHOE, TOOJUHOYHOE, B LENSIX JOMOJHUTEIBHON SKOHOMUN YHEPTUU B
CTapT — CTOITHOM PEXUME, UX BKIIFOUCHHE U OTKJIIOUCHHUE, HAUMHAs C MPEATOCIETHEN TeIeKKH,
a 670k 16 3a1aeT CKOPOCTh IBMKEHUS TIOCTICTHEH TEJICKKH, a, CIICIOBATEIIBHO, BCEH MAITUHBI.

DddekTuBHOCT, OT BHeIpeHus ycoBepmieHCTBOBaHHOH JIM «KybGanp — JIK2»
3aKJIIOYAeTCs B BO3MOXKHOCTH IMPUMEHEHMS] MAIIMHBbI B CJOXHBIX I[OYBEHHO — pelbe(dHBIX
YCIIOBHSIX, OMpENEIsieMON TeM, YTO MAaJOMHTCHCHBHBIC [0K/I€BATENIU, YCTAHOBJIEHHBIE I10
VYaIlEHHOW CXeMe Ha BOJOIPOBOASAIIEM TPyOOmpoBoje 00€CIeunBalOT HKOJIOTHUYECKU
Oe30macHbIil U SHEeprocOeperaroiuii MoJuB, a MOTOP — PEIYKTOPHI, YCTAHOBIEHHBIE HAa KaXJI0M
13 THEBMATHUYECKUX KOJIEC TEJIEKEK U BKIIIOYAIOIINE MAJIOIHEPTOEMKHUE THIIOUIHbIE TIEpeJaul B
COBOKYIHOCTH C CHCTEMOW CHHXPOHHU3AIMM ABUKEHUS MAIIMHBI, UCKIIOYAIONIEH BO BpeMs
[I0JIUBA OJIHOBPEMEHHOE Kau€HUE HECKOJIbKUX (0Ooyiee OJHOM) HPOMEXKYTOUHBIX TENIEKEK,
00yCIaBIMBalOT COBMECTHO C YYalleHHOW CXEMOW pacCTAaHOBKHM J0K/IEBAJbHBIX allllapaToB
HaMMEHBIIINE SHEPIeTUUECKHUE 3aTPaThl HA IPOU3BOACTBO OPOLLICHHUS.

TexHudeckue M arpoTeXHUYECKHE OCOOCHHOCTH YCOBEPIIEHCTBOBAHUS JI0XKICBATHHOM
MalIuHbl KPYrOBOTO JCHCTBUS OKaXKYT CYIIECTBEHHOE BIMSHHME HAa KOHEUHBIE PE3yJbTaThl
MIPOM3BOJICTBA MPU CHIKEHUU YHEPTOMOTPEONICHUS U COXPAHHOCTH OKPYXKAIOIIECH Cpeibl.

Cnmcok HCNOJIb30BAHHBIX HCTOYHUKOB:
1. PazanneB A.U., Uenmunep M.JIL., Eptioxun B.M. MHuoroomnopHas moxjaeBajibHas MallllMHA
KpyroBoro aeictBusi. ABTopckoe cBuaeTenbeTBo Nel1531926, M., 1987 .
2. PazanneB A.M., Onprapenko I'.B., T'opomunue B.U. PoraueB A.A., Kamrano B.B.
MHoroonopHasi MaJlOPHEProeMkasl  JO0XIEBajlbHAas MalllMHA KPYroBOro JEWCTBUSA €
anekTpornpuBoaoM. [TateHT Ha mone3nyro moaenb Ne542277, M., 2006 T.
3. PssanneB A.VM. HampaBiieHus COBEpIICHCTBOBAHUS JOXJICBATBHBIX MAIlMH M CHCTEM —

Ps3anb, 2013,¢.193.
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Pucynok 1. Cxema skosoro — 3Heprocoeperaromieid mogudukammu JIM «Kybans — JIK2»
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Y]K: 626.811/816
3KOJIOIO-TUTUEHUYECKAS OIIEHKA KOJJIEKTOPHOM BO/IbI B
HUHTEHCUBHO OPOINAEMOM OBPACTH Y3EEKUCTAHA

E.H. I'unamynnuna, cm. Hayy. comp., Kano. ouoa. nayk, Mncmumyma 300n0euu AHPY3,
b.O. Cazoynnaesa, ookmopanm HUncmumyma canumapuu, eueueHvl U npo@heccuoHaibHbIx
sabonesanuu MunzopaeayV's, . Tawkenm,

P.X. Tawes, [ 0c6000x03. uncnexyus V3., e. Kapuiu

AnHoTamusi: B Tedenwe BereratuBHOro cezona 2019 r. (mapt, uIOIb, OKTSAOPH)
MPOBOAMIIACH OILIGHKA 3arpsi3HEHUs] KOJJICKTOPHOW BOABI M €€ MPHUTOAHOCTH Il BTOPHUYHOTO
ucnonb3oBaHus (KpynHblii kosuiektop KapmmHckodt crenm). B kauectBe mokasareneit
MUHEpPAIBHOTO W OPraHWYECKOTO 3arpsA3HEHHs] ObUTM BBIOpAHBI CIEAYIONIMNE XHUMHYECKHE U
MUKpPOOHOJIIOrMYECKUE MOKa3aTenu: KapOoHaTHAs KECTKOCTh (IIEIOYHOCTH), XJIOPUABI, CYIb(aThl,
HUTpPATbl, HUTPUTHI, AMMOHUUHBIN a30T, oOwWUMH pacTBOpeHHBIH (ocdop, Komu-ungexc. U3
MapasuTapHBIX OPTaHU3MOB OIPEACISUINCH: UCTHl KPUIITOCTIOPUIUH H JIIMOJIUH, IITAMMBI IIUTEILT
U CaJIbMOHEIL.

KroueBnble ciioBa: KOJIJICKTOpPA, Ka4€CTBO BOJBbI, B036YI[I/IT€J'II/I 3a00JIeBaHUM

BBenenue: [lo nanupiM MenuopaTuBHO skcneaunuu Y36ekucrana 3a 2019 r o6muii cTok
cocrasisier 51,7 mipa M3, u3 KoTophix - 90% wmm 46,8 mipna M HCIIOJIB3YETCSl Ha CEIIbCKOE
xo3siictBo, 4,4 Mipn M wm 8,5% HCIIOJB3YETCSl Ha IMPOMBIIUICHHBIE, JHEPreTUYECKHE U
KOMMYHaJIbHbIE HYKIbl 1 0,5 Mapa M i 1,5% - Ha PBIOOBOJICTBO.

YTBepxkaennas Kowyenyus oxpanvl okpyoscaoweu cpeovl Pecnyonuxu Y3dexucman Ha
nepuox 10 2030 roma (2019) mpeaycMaTpuBaeT coxpaHeHHe M OOeCleYeHHe KauyecTBa 0OBEKTOB
OKpy»Karome cpeasl (aTMocepHOro BO3AyXa, BOJ, 3eMelb (TouB), Heap, OmopasHOOOpas3us,
OXpaHsIEMbIX MPUPOJHBIX TEPPUTOPUN) OT AHTPONOTEHHOI'O BO3ACHCTBUS M HHBIX HETATUBHO
BO3JeHCTBYOMUX (pakTopoB. B TO ke Bpems, obecrieyeHre KauecTBa OKpYKalomeh cpeapl Bce
elIe OCTaeTcs Ha YpPOBHE «IOTpeONeHUs», a He «IPQPEKTUBHOTO» HCMOIb30BaHus. Tak,
MIPEBBIIICHHE PEYHOTO CTOKA, IMOCTYIAIOIIee Ha OpOIIEeHHWEe, HaJl BO3BPATHBIM CTOKOM B PEKH
MIPOUCXOAUT B pe3ynbTaTe HU3KOro KIIJ[ KomiekTopHO-ApeHa)KHONW CUCTEMBI U IIJIOXOTO JPEHaxa,
KOTOpBIE TPUBOAAT K OBICTPOH SpO3MHM M BTOPUYHOMY 3ACOJICHUIO IOYB, CHIBHO CHIDKAs HX
wiogopoare. B pesynbprare MUHEPAIBLHOTO 3arpsi3HEHUs] 0OPATHOTO CTOKA, MOBBIMIAETCS YPOBEHB

MUHEpaIM3allii BOABI B pekax u rpyHToBBIX Bojax (Small et al., 2001; Strickman and Porkka,
2008;).
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Llenp TaHHOTO MCCIIEIOBAHUS COCTOSIA B IPUMEHEHUH HAJECKHBIX IKOJOTO-TUTMEHUYECKHUX
WH/IUKATOPOB (XUMHUYECKMX U MUKPOOHOJIOTMYECKHX ), HEOOXOAUMBIX UIS OIL[CHKH KOJUIEKTOPHBIX
BOJA JUISl UX BTOPUYHOIO HCIOJIb30BAaHHUS, U KOTOPHIE MOXHO OBLIO HCIIOJI30BATH B KaueCTBE
KpuTepueB 0€30MaCHOCTH BOJOMOIB30BAHUS U 01aromnoiaydusi BOJHBIX 9KOCUCTEM.

MeTtoanl Mcciaea10BaHus

B kauecTBe 00BEKTOB HMCCIEIOBAHUN MPPUTALMOHHBIX BOJ0eMOB B KapmmHckol crenu B
2019 r. 6pun BeIOpanbl § cranimii kpynHoro kosutekropa FOxubii (FOK, mpotsokennocts -102.1
KM), Ha BCEM €ro MpOTSDKEHUH OT HMCTOKa 10 BhazeHus B o3epo CeuaHkynb. McTOKIaHHOTO
KOJUIEKTOpa HAUMHAETCs KaK MpoaospkeHue kosuiekropa Lllypram cail. [lanee Ha BceM IPOTSKEHUH
KosuiekTop FOKHBIN, 3aHUMAIONIMM LIEHTPAJIbHOE MOJOXKEHUE B KOJUIEKTOPHO-APEHAXXHON CEeTH
KapmmHckol crenu, NpUHUMAET BOJBI JIPYIMX KOJUIEKTOPOB, B TOM 4Hcie, Koyuiekropa Jlamr,
HECYIIEro Bo/bI KaHanu3auoHHoro ctoka r. Kapmm. C FOxHoro kosuiektopa mpoObl oToupau ¢ 8
cranmumii: 1) FOxHbI# Ko/utekTOp, 2 KM OT Havasa, 2) FOxubIiit koyutektop — 13.4 kM oT Havana, 3)
JHawt komnekrop nepen BnajgeHueM B KOxHbIi komiekTop, 4) KOxHBIM KoJu1eKkTOp nocie BIajeHus
kosuiekTopa Jlamr — 24.2 kM oT Havana, 5) cnusHue 2-yx kosuiektopo: HOxHbii n KOxHbBIN-5, 6)
ciusHue KoyuiekTopoB FOxubIN-4 u FOxHbBINA-7) FOxHBIA, mocie CAuSHUS 2-X KOJUIEKTOPOB:
CeBepnas Berka u HOxubIii-6-4, HOxHbII-8) okonuanue HOxxnoro komnekropa (102.1 km ot
Hayana), nepen BnajaeHueMm B 03. Ceuankynb. Boasr FOK oTBOAsITCS YacTnuHOo B 03epo CeyaHKyIb,
HO B OCHOBHOM, BO3BPaTHBIM CTOKOM IOCTYMAIOT B p. AMyZJapbs Ha TEpPUTOpUH TypKMEHHCTaHA.

B Teuenue rona moneBbie paboThl ObUIM MPOBENEHBI B pe3yibTare 3 BbIE3NIOB Ul cOopa
npo6 Boxabl co crtaHuuii FOkHOro KosiekTopa B Mapre, utoiae U okrabpe 2019 r. (anamus
XUMHUECKUX IOKa3aTeseil MpoBeJeH 3a MapT, UIOJIb U OKTAOpb, aHAJIU3 MUKPOOMOJIOTUYECKUX U
Mapa3uTapHbIX MOKa3aTeNe: 3a MapT U OKTsI0pb). Temmneparypa Boabl B MapTe cocTaBuia — 14, B
utone — 26, a B oktsa0pe - 17 °C.

PesyabTarsl

Mukpobuonozuueckue kpumepuu kavecmea 600vl: COCTaB U KOJIUYECTBO MUKPOQIIOPHI B
BOJIE SIBNISIETCSl TOKa3zareneM ee KadectBa. OpHako, cCaHUTAapHas OLEHKAa BOJBI MPOU3BOJIUTCS
OOBIYHO HE MO OOIIEeMYy COJIEpXKaHHMIO OakTepuil, a MO COAEpPKaHUI0 B HEH TeTepoTpodHBIX
MHUKPOOPIaHU3MOB - pa3pylIUTeNei OpraHMYecKoro BEIIECTBA, HANpUMEp, OakTepuil TpyMIbI
KHUILIEYHON TMaJoyku (KOJU—MHJIEKC) - TMOKas3aTels HaJu4Msl MaTOTEHHBIX MHUKpPOOPTaHU3MOB —
BO30yauTENeH HHPEKIIMOHHBIX 3a00JIEBAHHIA.

CaHUTapHO-TOKCUKOJIOTUYECKHE HOpPMAaTHBBI BOJBI Y30eKucTaHa, pa3pabOTaHHbIE s
MIOBEPXHOCTHBIX BOJ| IIPELYCMAaTPUBAIOT ONPENEICHUE B BOJOEMAX, UCIIOIB3YEMBIX JUISl PEKpealun
onpeneneHue mrammoB muresut u canbMmonet (CanlluH PY3 N 0172-04). Kpome Toro, aBTOpsI

IHocHyuTaJIn HCHCCOO6pa3HBIM, OIpeaACIICHUE B BOJOCMax XO035IHCTBEHHO-OBITOBOTO Ha3Ha4YCHUs,
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KpOME€ WITaMMOB IIUTENI W CaJbMOHEN, TaKXKe LUCT JIAMOIMN M KPUNTOCHOPUAMHN, B
COOTBETCTBUM C poccuiickuMm crangaprom (MVYK 4.2.1884-04). C npyroil cTOpoHBI, COIJIacCHO
canuTapHoMmy craHnapry PecnyOnwmku VY30ekuctan - CanlluH 0172-04 Boma mns monuBa u
OpOLIEHHUS HE JI0JKHA COJEPKATh HU €IUHON U3 LIUCT KPUIITOCIIOPUANHN WU JIAMOJIUI B 25 71 BOJBI.
[Tomy4yeHHble aBTOpaMH  pe3yJbTaTbl MHKPOOMOJIOTMYECKOTO M Iapa3sUTapHOro  aHaiau3a
NpuUBEICHBI B Tabmue 1.

Tabmuma 1 - 3HaueHus KOJM-MHAEKCOB M 4-X mapa3uTapHbIX IoKazarened Boxabl HOxHoro

KOJUIEKTOpA 32 MapT U OKTAOph 2019 r. (00H. — 00HApYXEHO, H/OOH.-HE OOHAPYKEHO)

Ne | Konu-unpekc, Giardia spp Cryptosporidiu | Salmonella Shigella

cra | KOE/100 mn (aucio et | M Spp (uucio

HII B 25 1) OOILIKCT B 25 11)

un | Mapt | Okr. Mapt | Okt. | Mapt | Okr. Mapt | OkT. Mapr OkKT.

1 600 6200 125 8 370 5 OOH. H/0OH. | H/OOH. | H/OOH.

2 | 400 500 1240 |6 140 13 OOH. H/0OH. | H/OOH. | H/OOH.

3 | 2300 | 2300 60 3 305 8 H/00H. | H/00H. | OOH. OOH.

4 | 2300 | 250000 |75 2 100 4 H/0OH. | H/OOH. | H/0O0H. | OOH.

5 400 250000 | 615 H/06 | 20 5 H/00H. | H/OOH. | H/00H. | OOH.
H

6 | 6200 |250000 | 140 6 70 4 OO6H. H/00H. | H/00H. | OGH.

7 | 21000 | 2100 105 4 405 H/00 OOH. H/O0H. | H/OOH. | H/OOH.

8 |1300 | 2300 240 6 185 4 OO0H. H/00H. | H/OOH. | H/OOH.

Cornacto rocynapctsennoMy ctangapty CaulluH Ne 0180-05 Bona, mpeaHaznaueHHas st
opoteHust qomxHa coaepxkats He 6onee 1000 KOE/100 mi, HO Ha HcCIeIOBAaHHBIX CTAHIUSAX 3TOT
[I0Ka3aTelb IPEBBIIAET HOpPMAaTUBBl B 2-25 pa3.. Koau-uHaekc NpUHUMAeT MaKCHUMajbHbIE
3HaYeHHUs B OKTIOpe, JUIsl MapTa K€ XapaKTepHbI, B LI€JOM, Oojiee HU3KHE 3HaueHUs, BEPOSTHO,
Onarofaps 6ojee HU3KUM TemIepaTypam BOJIbI.

[TapasuTonoruyeckre NMoKa3aTeld U3YYEHHBIX KOJUIEKTOPHO-APEHAXKHBIX BOJOEMOB TaKKe
IIPEBBILIAIOT HOPMATUBHBIE 3HAYEHUSI, 1 HA HEKOTOPBIX CTAHLMSX - B HECKOJIBKO COTEH pa3. Kpome
TOro, OOHApy)XEHHE CaJbMOHE/UI B BECEHHUN NEepHojJ Ha MEepBOM U BTOPOIl CTaHLMSX, Tle
MoKasareib OOIUX KOMUPOPMHBIX OakTepuil ObLI HUXKE HOPMATHUBOB, CBHJIETEIBCTBYET O
HEO0O0XOMMOCTH TOCTOSSHHOTO MOHHUTOPHHTA TNPSMOro OOHApy>KEeHHUsl BO30yIUTENed KHIIEYHBIX
uH(peknmii, oco0eHHO B paiioHax, rae Boga u3 FOK wucmonb3yercs miis X03sHCTBEHHO-OBITOBBIX
HYX]I.
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Tlokazamenu munepanrbHo20 3a2psA3HEHUs 800bL

Munepanuzanuss BoAbl. [IpenensHo AOMyCTHMBIE KOHUEHTPAMKM MHHEPATH3alUU s
MPECHOBOAHBIXPHIO, COCTABIAIOT 5-6 T1/i1;, 0COOYI0 UYBCTBUTEJIBHOCTH K  IOBBIIICHHON
MUHEpAIN3alii  TPOSBIAIOT HKpa M 3-X JHEBHBIC JWYMHKH peid (Zweig, 1999). [lus
uccienoBaHHblx cranuui  FOK, Habmiomaemoe MuHepalbHOE 3arpsi3HEHHE B  TEUCHUE
BEreTal[MOHHOTO TIepHOJa, OCTAeTCs MPUMEPHO Ha OJHOM BBICOKOM YPOBHE, M HAXOIHUTCA B
npenenax AomycTuMoro jumuta kKonertpanuit 4000-6000 mr/n (puc.1).

Cynbdarel u xnopuabl. I[loBbllleHHAas KOHIEHTpalUs Cyab(aTHBIX H  XJIOPHIHBIX
COCIMHCHHUI B MMOYBE MOXET OKa3aThCs OMacHOW M TokcuuyHoW mis pacteHuid (Kpeutosa, 2010;
Bunorpanos, 1950). 3nauenus cynb(}aToB Ha HCCIETOBAHHBIX CTAHLUAX MPEBBIIIAIOT JOMYCTUMBIE
KOHIICHTpaluH (HeOIaronpusTHbIE JJIs TOJMBa U PHIOOBOCTBA) mpeBbinias 3HadyeHue 1000 mr/m.
Ecnu nns cynehaToB mpociekuBaeTcsi TPEH]I YBEIMUYEHHUs KOHLIEHTPAllMU C MapTa MO OKTIOph
Mecsl, TO JUIsl XJIOPHUJIOB XapakTepHa oOpaTHas AMHAMHKA, T.€. MPOCIEKUBACTCS YMEHBIICHHE
KOHIICHTpAallMd C MapTa K OKTAOpIO Mecsmy. B 1enoM, KOHIEHTpaluu XJIOPHUIOB HAaXOISATCS B
mpeenax AOMyCTUMBIX, HO HaXOIUTCS Ha UX TPaHUIle, Bapbupys ¢ 593-754 mr/i (puc.1).

[MenoyHocTs (kapOOHATHAST MKECTKOCTb) SBISETCS MEpPOH KHCIOTHO-HEHTPaTU3YIOIIeH
cnocobnocTu Bojabl. Konnenrpamus oxono 200 mr / 1 mpegoTBpaliaer SKcTpeMalibHble caBuru pH,
KOTOPBIE MOTYT HapyIaTh OMOJIOTHYECKHE TPOLIECCH Y BOJHBIX OpraHu3MoB. KoHIleHTpaIys BhIe
400 mr / 1 kpaitHe HexenaTeabHa i BoaHbIX opranu3mos (U.S. EPA,1985; Zweig et al.,1999). B
TedyeHue uccienoBaHHoro nepuoja 2019 r. 3HaueHMs LIEIOYHOCTH OBUIM HE BBIIIE JOMYCTUMOIO
npejena KOHIEHTpalMy; HO B HIOJIe HAOMIOJANOCh CaMO€ BBICOKOE M OJIM3KO K JIOIMYCTHUMOMY

npeneny 3Hadenue - 400 mr / 1 (puc.1).
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Pucynoxk 1 - lunamuka cpeanux 3HadeHuit (mr/m) ans 8 crannuii FOK: cynbdaros,

XJIOPUJIOB, MUHEPAIU3AIUU U KapOOHATHON KECTKOCTH

30



Ilokazamenu 6uocenno2o 3a2psA3HeHUsl.

Ecnu, o1HOBpEMEHHO C HUTpAaTaMU B BOJIE MPUCYTCTBYIOT AMMHUAK U HUTPHUTHI, 3TO SBIISIETCS
CephE3HBIM MPHU3HAKOM MOCTOSHHOTO W JUIMTENILHOTO 3arps3HeHus BojAbl. HUTpaThl, HUTPUTHI U
aMMHAuYHbII a30T CBS3BIBAIOT TI'EMOMVIOOMH Yy pbIO, W UX TMOBBIIIEHHOE COJIEpKaHHUE B BOJIE
BBI3BIBAIOT THOEIH PhIO B pe3yibTare runokcuu (Zweig, 1999).

B Teuenne Bcero BererammoHHoro mnepuoga 2019 r. HaOmogancs HHU3KHH YpOBEHb
(onTHMaIbHBIE KOHLIEHTPAIMH) HUTPATOB, KOTOPBIM HA UCCIIEAOBAHHBIX CTAHIIUAX B TEYCHUE BCETO
BEreTaIlMOHHOTO Mepuoja ocTaBajcs 6e3 usmeHnenus (6.1-7.2 mr/im). Ha nccneqoBaHHBIX CTaHIUAX
KOHIEHTPAllMd aMMOHHUITHOT'O a30Ta MPEBbIIIAIH AOMYCTUMbIE KOHIIEHTpaluu B Mapte (2.26 mr/m),
HAYMHAs C MIOJISA, HAOIOJAeTCsl TPEH I CHIKEHUS aMMOHHUITHOTO a30Ta, a B OKTI0pe HaOIr0/1a10ch
€ro MUHHUMAaJIbHOE 3HAYCHUE Ha BCEX MCCIICIOBAHHBIX CTaHIUAX. B BereratuBHsiil ce30H 2019 r. Ha
UCCIIEIOBAHHBIX CTAHLMUAX Mbl HAOMIOJANM CIEAYIOIIUNA TPEHJ HHUTPUTOB: MHMHHUMAJbHBIC
KOHIIEHTpalluu HalOltoanack B Hioje, U Ooyiee BBHICOKHE B OKTAOpe U MapTe; KOHICHTpPAlUU
HUTPUTOB HAXOIATCS B Ipeesiax JOMyCTUMBIX KOHIIEHTpaluii B Teuenue Bcero ceszona (0.01-0.05;
puc.2).

OO6muit pactBopeHHBIN pochop. IHTEHCUBHBII POCT BOAOPOCIEH B BOJOEMAax MPOUCXOIUT
naxe npu coaepxkanun Gocdaro 6oxee 0,01 mr / m; U npu KoHueHTpamusax Oonee 0,2 mr / i
CKOpPOCTh pOcCTa BOAOpOCiel pe3ko BospactaeT. [Ipu comepxanuu docdatoB 0,2-1,4 mr / n
pBIOONPONYKTUBHOCTH Bo3pacTaeT B 4 pa3a. KoHuenrpamus ¢pocdaroB oka3biBaronias TOKCUHIECKHMI
s dext ans peid cocrasnser 3,6 mr/a (HoBukosa, 2006). B MapTe KoHIeHTpauus ¢ochopa 6butn
MuHUMabHB! (.0.45 mr/m). B utone u okTs0pe koHuIeHTpauus (ocdopa B Boje yBeIUUYMIACh Ha

MOPS/IOK, ¥ Ha HEKOTOPBIX CTAHIMSX ObLia BBIIIE JOMycTHMOro repeaena (<3.6 mg/l; puc.2).
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Pucynok 2 - lunamuika cpeqHux 3HaueHuit (mMr/mn) ans 8 cranuuii FOK: HuTparos,

aMMOHHUIHOTO a30Ta, 00I1ero pacTBOpeHHOro Gocdopa u HUTPUTOB
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O0cy:xn1eHust U BbIBOIbI

Jlyist TMHAMUKY U3MEHEHUS! KOHIIEHTPAIlMsl MUHEPAIBHBIX M OMOTeHHBIX 37ieMeHTOB B FOK B
tedeHue 2019 r. MOXKHO cienaTh CIeAYIOUIUE BbIBODL:

1) Tpenn wm3MeHeHus: oOIIel MHUHEpaAIM3allUd B LEJIOM MOJUYUHAETCS 3aKOHOMEPHOCTHU
M3MEHEHHUS XapakTepa MUTAaHUS PEeKu AMynapbs — MUHUMallbHas JIETOM, 3aTeM HaOJIoJaeTcs
HEKOTOPOE TMOBBINICHUE MUHEPAIU3AINHA K OCCHH, & MAaKCUMaJIbHAsE MUHEpATU3alus HAOII01aeTCs
B Hayajie BECHBI (MapT).

2) B Teuenme 2019 roma HaOmrogaeTCs THK YBEIWYEHUS KOHIIEHTPAIIMH OHOTEHHOTO
anemeHnTa (ocdopa B HIONE, HECKOJIBKO CHIKAACh B OKTSAOpe W MHUHHUMAJIbHOE 3HAuYeHUE
HaOmomaeTcs B Havaine BecHbl. KoHIeHTpamusi OuoreHHoro osyieMeHTa (ocdopa wumeer
OTPULIATEIFHYIO KOPPEJISIUI0 CO CTOKOM, TaK MUK KOHIIEHTPAIMH 3TOr0 OMOTEHHOIO 3JIEMEHTa
NPUXOAUTCA HAa CEepeAuHy JieTa, Kak pa3 B 3TO BpeMs MPOUCXOJUT YMEHbBIIEHHE CTOKa.
Haubonpiime 3HaueHUs HUTPATOB M HUTPUTOB HAOIIOJAIOTCSA, HAOOOPOT, C OKTSIOpS Mo MapT, a
HanOOJIbIINE UX 3HAYCHUS HAOIIIOJAIOTCSI JIETOM.

B Bonoemax kosekTopHO-ApeHaxHoO! ceTn KaikanapbuHCKOM 0071aCTH, OJTHOBPEMEHHO C
MOBBILICHUEM YPOBHSI OPraHUYECKOTO 3arps3HEHHs U 3BTpodupoBaHus (OHMOTEHHOW Harpy3Ku)
OUYeHb aKTUBHO MPOUCXOISAT MPOIECCHl 3aCOJNICHUS BOJOEMOB. BBICOKHMIT ypoBEeHh MUHEpATU3ALUU
BOJIBI COTIPSIKEH C OBICTPHIMU MTPOIIECCAMH 3aCOJICHHS TTOUBBI U MPUPOIHBIMU (DaKkTOpaMu (BBICOKAS
CKOpOCTh McmapeHusi). Tak Mpu MOBBIMICHUH MUHEpanu3aiuu Bojabl oT 11 mo 18 r/m mpoucxoaut
CHUKEHHUE TPOILIECCOB CAMOOYMILEHHS, YTO MPUBOJUT K CTPECCOBOMY COCTOSIHUIO 3KOCHCTEMBI
npenaxHbix o3ep (Tambckux u ap., 2001).

Kpome Ttoro, mms KamkagappbuHCKOTO perrvoHa, Kak M B I1I€JIOM, JUisl Y30eKucTaHa,
OTMEYaeTCs MCIOJIb30BAaHUE CTApOro 00OPYIOBAHUS /I OYMCTKU KaHAJTU3AIMOHHBIX CTOKOB, 3TO
MPUBOAUT K TOMY, UTO BOJA, MOMA/IAIOIIASl B KOJUIEKTOPHO-IPEHAXKHYIO CETh, a 3aTEM B PEKH, HE
COOTBETCTBYET HOpPMAaTHMBaM KauecTBa MO CAHUTAPHO-TOKCHUKOJIOTHYECKHM HHAEKcaM. Takum
oOpa3zoM, TpsiMoe OOHapyXeHWEe BO30OYAHWTENIeH KHUIICUHbIX WHPEKIHA (IUCT JISIMOJINNA, OOLUCT
Kpunrtocrnopoauii, Bo3Oyautened Shigella u Salmonella) cBunerenscTByeT o0 HaauMuuu
AMUAEMHOJIOTHYECKON OMacHOCTH MJisl HaceleHus, ucnoibiytomero Boay MK mns xakux-mu6o
XO03SIICTBEHHO-OBITOBBIX LIEJICH..

Takum oOpa3om, wuccienoBanHas Boaa u3 HOXKHOTO KOJUIEKTOpa HE TPUTOMHAS IS
BTOPUYHOTO WCIOJB30BaHMUS, TaK KaK HE COOTBETCTBYET CaHUTAPHO-TOKCHUKOJIOTUUECKUM
HOpMaTuBaM. B CBSi3M ¢ 3TUM, MOSBISETCS OCTpas HEOOXOIMMOCTh HCIIOIB30BAaHUS HOBOTO
000pyIOBaHUS JJIsi OYUCTKA KOMMYHAIBHBIX CTOKOB M MMPUMEHEHHsI OMOJIOTUYECKUX METOJIOB IS

YAQAJICHUA OPpTraHNuYCCKOro 1 MUHEPaJIbHOT'O 3arpA3HCHUA U3 KOJUJICKTOPHO-APCHAXKHBIX BO/I.
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BaarogapHocTu: 3Ta KiccienoBaTeNbCKas padoTa nmposeaeHa B pamkax npoekra USAID-
PEER (Cycle-6).
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YK 631.347.084.13

MNOBBIIIEHUE HAJIEZXKHOCTHU ABU/XKXEHUSA ,Z[O)KI[EBAJILHOﬁ MAIIUHbBI
«KYBAHD - JIK1»

A.HU. Pazanyes, 0okmop mexnuueckux Hayk, npogeccop ®I'BHY BHUU «Paodyeay,
ryazantsev.41@mail.ru;
E.IO. Eeécees, acnupaum @I'5OY BO Psazanckuii 20cy0apcmeenHvlil acpomexHo102ULecKuil
yrusepcumem umenu I1.A. Kocmuluesa, evseev.evgeniy.1995@mail.ru;
0.B. Aumunoe, acnupanm @I'BOY BO Pszauckuti 20cy0apcmeeHHblll a2pOmexHONI02U4eCcKull
yHugsepcumem umenu I1.A. Kocmuiuesa, oleg.antipovi@mail.ru;
A.0. Aumunoe, kanouoam mexnuyeckux Hayk, ooyenm I OY BO MO I'ocyoapcmeertulii
COYUANBLHO-2YMAHUMAPHBIL YHUeepcumem, antipov.aleksei2(010@yandex.ru.

AHHoOTamus: B crathbe paccMaTpuUBalOTCS BOMPOCHI TOBBIMICHUS OIMOPHBIX CBOMCTB
JOKJICBAaJIbHOM MAIlIMHBI U, KaK CJIEJICTBUE, HAJEHKHOCTH TEXHOJIOTMYECKOIO Ipolecca IMOJuBa.
[IpuBoasiTCS 3aBUCMMOCTH OILIEHKH I1apaMETPOB ITHEBMOIIWH TEJIEKEK B 3aBUCUMOCTH OT
MoKa3aTesie KadecTBa JOXKIEBaHUS, 1O KOTOPHIM OIpeiesieHa HEO0OXOAMMOCTh OCHAIICHUS
MOCTIEAHEH TeNEeKKH IUHAMY C YBEIMYECHHONW MTUPUHOMN MPpOoQuIs.

KawudeBble cjoBa: [10XkAcBalibHas MallllHa, MHEBMAaTHYECKas IIIMHA, WHTECHCHUBHOCTh
TOK 151, TIIyOMHA KOJIEH, HECYIasi CHIOCOOHOCTH TTOYBHI.

Cnemuduka pabOThl ABMKHUTENECH MOXKACBAIHHBIX MAIIUH IO TOYBE C TOHWKEHHON
HecyIel cocOOHOCTHIO, TEH/ICHIIMEH YBEIMYCHHs Ha HUX BECOBOM HATPY3KH, 3a CUET YBEITUYCHUS
JUIMHBI TIPOJIETOB, a Tak)Ke HEOOJbIINE CKOPOCTU TMEPEABIKEHHUS TeNekeK, TpeOyrT ocoboro
MOAX0/a M0 COBEPIICHCTBOBAHUIO KOHCTPYKIIMH KOJIEC OTIOPHBIX TEJIEKEK, BEIOOpa WX TTapaMeTpOB
Y YJIYYIICHUsS BBIXOJAHBIX XapaKTEPUCTHUK.

['maBHOW cOCTaBIAOIIEH, MPEACTABISIONIEH HSHEPreTUUECKHe 3aTpaThl MpU ABUKEHUU
Tenexxek noxaeBanbHOU MarmuHbl «KybGans — JIK1» sBisiercs mokasatens CONMPOTHUBIECHUS HX
JBIDKEHUIO, OTIPEICNIIeMbId TUTIOM XOJOBBIX CHUCTEM, NMPUXOJSIICHCS HA HUX BECOBOM HArpy3KH U
XapaKTepUCTHKON MOYBEHHOM MMOBEPXHOCTH IO €€ HeCylel criocoOHOCTH.

Cepuitnas mamuna «Ky6ans — JIK1» ocHarmaercs mHeBMaTHYeCKUMU IIMHAMU Mojenu 18.4
— 24, mapameTphl KOTOPBIX, OOOCHOBBIBAIHMCH, HCXOJl W3 CPEIHEro 3HAYeHHUs Hecylen
CIOCOOHOCTH TOYBHI MO/ MAIIMHOW BO BpeMs moisuBa, paBHoW okoso 100 xIla. Ilpaktuuecku xe
MOKa3aTeNlb MPOYHOCTH TOYB TO JUIMHE MAIIWHBI, OMPEETSIETCS B OCHOBHOM H3MEHEHHUEM
KaueCTBEHHBIX XapaKTEPUCTUK HOXKIsA (MHTEHCUBHOCTH, JAMAMETPa €ro Kameilb HOPMBI MOJIMBA,
BEJIMYMHBI CTOKA), yMeHbIaercs B koHIe JAM mo 60 xIla [3].

DTO, COOTBETCTBEHHO, CKa3bIBAaCTCA Ha CHWKEHHHM HAJEKHOCTH TEXHOJOTHYECKOTO
rporiecca MoJiuBa MaIIMHOMW, 00yClIaBIMBaeMON YBEIIMUEHHUEM KOJICEOOpa30BaHUUS TMOCIEAHUX €€

Tenexek (puc. 1), c Bo3pacTaHMEM dHEPreTUYECKUX 3aTpaT Ha X KaueHUeE.
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Pucynok 1 — KoneeobpazoBaHue oceHEeH TEISKKH NOKAeBATbHON MammHbl «Kybans — JIK1»
Ha muHax 18.4 — 24

Haubostee npuemiieMoii 11t onpeecHus BEIUUYUHbI ITyOUHBI Kosten 'O X0I0BOH CHCTEMBI

M, siBnsiercs 3aBUCUMOCTS (1):
8 1
T ~— 1
T T b @
rae G - Harpyska Ha koseco, H;
B - mumpuna o6ona, M;

D - nuametp komneca, M;

- 2
U - - HecylIas CIIocCOOHOCTh MOUBHI mociie moymBa, H/M” (kI1a);
< L Y
Y||- .. ||- .8 8 0O-8 4 8 " ér-, U — «- Hecymas CHOCOOHOCTh TTOYBHI
2 . .
no nonmuBa, H/m® (klla); O- ~ « — BenmMunHA JOCTOKOBOM TMOJUBHONW HOPMBI, M3/ra; O :— BeIWYHMHA

croka M°/ra [2].
[Ipu sTOoM. HEOOXOMUMYIO MMUPHUHY MNPOPUIST MHEBMATUYECKOTO KOJieca, B YacCTHOCTH,
nocneaHei tenexku J[M, ¢ ydeToM I0mycTUMOM TIyOMHBI KOJIEH MPH MepBOM poxoje (He Oomnee

0.05 m.) u Hecyme# cmocobHOocTH TOYBHI (okoio 60 klla) MOXHO ompenenuTh, HCXOAS U3

3aBUCUMOCTH (1), 0 BeIpakeHUIO (2):

al MF 2
|| ”_. < 8 q ( )
3HaueHue INUPUHBI HpO(bI/IJI}I IMHEBMATUYCCKUX IIIUH HOCHCI[HCﬁ TECICIKKU I[M 110

BBIPQXEHUIO (2) T0KHO cocTaBiATh okoio 600 MM, nmpotuB 460 1 MPOMEXYTOUHBIX XOIOBBIX

crcreM (MATEHT Ha moJie3Hyro Moaenb PO Nel183135) [1].

36



B tabnume 1 mpuBeneHbl pacueTHBIE JTaHHBIC MO KoJjieeoOpa3oBaHHUIo Tenexkek /M mo ee

e (4 - biid mpoxoxa) Ha mmHaX 18.4 — 24 w 21.3 — 24 (mocnemuss Tenexka) (puc. 2),

ompenensaeMoe yBenuueHueM uHTeHCHBHOCTH 10Xk (¢ 0.10 mo 1.0 MM/MUH.) U, KaK CIEICTBHE,

CHIDKEHHEM Hecymiel criocooHoctu moussl (co 100 go 60 xI1a).

a—18.4 — 24 (monens @ — 148); a— 21.3 — 24 (moxens UAB — 79V)
Pucynoxk 2 — OOmuii BU1 MTHEBMAaTHYECKUX IIWH JUTsl Tenexek M

Tabmuna 1. Onenka koneeoOpazoanms Tenexxkamu JIM «Ky6anb-JIK1»

IMokaszarenn M

3navenus no reaexkam M

1| 2| 3| 4|5 |6 | 7|89 10
HTEHCHBHOCTE A0 AL, 0.10 | 0.20 | 0.30 | 0.40 | 0.50 | 0.60 | 0.70 | 0.80 | 0.90 | 1.0
MM/MUH.
Hecymas cnoco6HOCTh 100 | 95 90 85 82 80 75 70 65 60
mouBkl, Kl1a.
Trybuna konen mpu mmne | 4 4 | 015 | 013 | 0.14 | 0.15 | 0.18 | 0.20 | 0.23 | 0.25 | 0.35
18.3x24
I'my6una koneu npu
mmHax: 18.3x24 (1-9
renonaa), 21.3%24 (10 0.10 | 0.12 | 0.13 | 0.14 | 0.15 | 0.18 | 0.20 | 0.23 | 0.25 | 0.25
TEJEKKA)
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Kax BugHO m3 Tabmmmel 1, ocHameHue mocinemdedt Tenexxku M mmHamm 21.3 — 24 ¢
yBeIMUEHHOW mHpuHOW mpoduns (540 MM ) MO3BONWIO, B CpaBHEHWM ¢ InmmHamu 18.4 — 24,
YMEHBIIUTD, B CpeHEM, I1yOuHy Kousen ¢ 0.35 1o 0.25 m.

To ectb, ocHamieHue mocieane tenexku [IM mmHamu ¢ GoJbIIeH OMOPHOM IUIONIAIbIO

IIOBBICUTH HAJACKHOCTB €€ pa6OTBI, IIpH IIOJIMBE B IBUXKCHUH 110 KPYT'Y.

CnucoK HCNoJb30BAHHBIX HCTOYHHUKOB:

1. ITat. P® Ne 183135. MHoroonopHas 10KJIeBaJIbHAas MallliHa KPYyroBOTO JIeHCTBHsI/
PszanneB Anaronmii MBanoBuu, PemOanoBuu I'eopruit KoHcTaHTHHOBHY, AHTUIIOB AJeKCel
OneroBuu, EBceeB EBrenuii IOpneBuu, AxtsimMoB Amnzapeit AmnzapeeBud, besznoctok Poman

Bnamumuposuu. - Omy6m. 12.09.2018.

2. Psazannes, A. U. IloBbllleHHe 3KCIUTyaTallMOHHBIX IOKa3aTesleld TPaHCIOPTHBIX
cucteM MHOroonopHsix MammH / A. W. Ps3anues, A. O. Antunos, E. A. CmuproBa. — KomomHa:

oy BOMOTICIY, 2018. —246 c.

3. Pazannes, A.M. Ontumuzamus HOIMPOKO3aXBaTHBIX  JOKIEBAJIbHBIX  MAalluH
KpYrOBOTO JIEUCTBUSA IS CIIOKHBIX TTOYBEHHO-penbedubIx ycnouii [Teker] / A.W. Psazanues, A.O.
INaBpununa. — Kunmmnes: tunnna, 1991. — 200 c.

4. Technological features of irrigation and assessment indicators of multibasic irrigation
machines running systems efficiency (on the example of im Kuban — LK1) Ryazantsev A. 1.,
Antipov A. O., Smirnov A.l,, Evseev E. Yu., Akhtyamov A. A., Rembalovich G. K. International
Journal of Innovative Technology and Exploring Engineering. 2019. T. 8. Ne 8 S3. C. 404-406.
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YK 556.5
AHAJIN3 COBPEMEHHOI'O COCTOSIHAA BAT'AEBCKOM M CAJKOBCKOM
OPOCHUTEJIbHBIX CHCTEM POCTOBCKOM OBJIACTH

Tocmuwes B. /., kano. c.-x. nayk, 6ed. nayu. comp. Kyzomuuee A. A., kano. mexu. HayK, cm. Hay4.
comp., llonomapenko T. C., nayu. comp. bpeeea A. B., mn. nayu. comp.
Poccutickuii nayuno-ucciedosamenvckui uncmumym npooaem meauopayuu, P®, . Hogouepkacck,

Pocmoesckas o6a.

AunHoTanud. L{enpro ncciie0BaHUM SBISIICA aHAJIU3 COBPEMEHHOTO COCTOAHMUS baraeBckoin
n CaJIKOBCKOW OpOCHTENIbHBIX CHCTEM B YacTH BOJOIOJb30BaHUSA. B pesynbrare uccienoBaHUs
YCTaHOBJIEHbl (DaKTHUECKH OpolIaeMble IUIONaAM M JAWHAMUKA OOBEMOB IMOJAYd BOJIbI Ha
OpOIlIEHHE.

KitoueBble cioBa: opocuTelbHas CHCTEMa; IUIOIIAAb OpOLIEHMs; KaHal; o00beM
BOJIOI0/1a4M; OPOLLIEHUE; METUOPATUBHOE COCTOSHUE.

BBenenne. B nactosmee Bpemsi B PocToBckoil 0061acTi HacUUTHIBAaeTCsl 38 OpOCUTEIBHBIX
CHUCTEM C IMPOEKTHOW Iuiomaabto opomeHus 590,54 teic. ra. M3 HUX TOibKO 16 sBiIsIOTCS
neiicrpyronumu. daktuueckas IUIOMIA/b, OOCIyXHBaeMmasi OpOCUTENbHBIMU cucteMamu B 2019
roxy, cocrasuiua 240,7 TeIc. ra.

Bce ¢dakTtuyecku mnonauThie 3e€MJIM CKOHLEHTPUPOBAHBI Ha 9 OpOCUTENBHBIX CHCTEMaXx:
baraesckoit (35,61 teic. ra), CaakoBckoit (4,4 Teic. ra), Bepxue-Canbckoii (14,28 Thic. ra),
Houckoit (5,87 toic. ra), MapteiHOBckol (2,17 Ttbic. ra), Huxue-/{onckoit (36,56 Tbic. ra),
[Iponerapckoii (25,04 Teic. ra), bonpmosckas (10,9 toic. ra) u OC IMK (236,5 ThIC. Ta).

dakTuveckas MIOIMaas 0OCTYKHBaHHUS Ha 3TUX OPOCUTEIBHBIX CHCTeMax cocTaBisieT 136,4
ThIC. Ta WK 56,4 % oT miouaau opomeHus Bcex cucreM B PocroBckoit obmactu. McTouyHMKOM
BOJOCHAOXXEHUsI  JUISI  paccMaTpUBAaeMbIX  OpPOCHTENBHBIX  cucTteM  sBhsiercs  JloHckoi
Maructpaibabiid kaHai (JIMK).

baraesckas u CagkoBckas OC OblTH TOCTpOEHHI B iepuoj ¢ 1986 mo 1952 roa B Tpu ouepenu
wioniaapo 58,4 ThIC. ra OpOIIAEMBIX 3€MEJb, PACIOJOKEHHBIX Mexay pekamu Can u Manbla B
baraesckom, CemukapakopckoM U BecenoBckom paiione PoctoBckoit obnactu (pucyHok 1).

B dgactu mopdonoruu Gombinas TEPPUTOPHS CUCTEMBI pacronaraercs Ha Hmkne-JloHCcKoM
paBHMHE, M HeOoJbIIas 4acThb B MaHbluckoi Hu3uHe. C CeBEpHOH CTOPOHBI YacTh TEPPUTOPHU
CHCTEM pacIojaraeTcsi Ha NepBoW HaAmnmoiMeHHOW Teppace p. Cail, a 10KHasg 4acTb TEPPUTOPUU
pacrnojaraerca Ha IepBOM HaAMOWMEHHOM Teppace p. MaHbI4.

Teppuropus baraesckoii u CaakoBckoit OC ci1abo u cpefHeCTOUHAs U C1a00IpEHUPOBaHHAS.
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Ha 66 % mnomaaun OC mpeobnagaer vameoOpasHblid penbed ¢ ykinoHoMm Mmenee 0,002 u
HaTM4MeM OAJOYHON CEeTH, a Ha OCTAIbHOU TEPPUTOPHH MPeodIagaeT 0 JHOO0pa3HbIN penbed, 9To
B IIEJIOM CIIOCOOCTBYET pa3BUTHIO OPOIICHHUS.

[TokpoBHbBIE OTJIOXKEHUS Ha TEPPUTOPUU CHUCTEM MPEACTABICHBbl MPEHUMYIIECTBEHHO
CPETHUMH U TSDKEJIBIMHU CYTJIMHKAaMH, TJI€ B KaUeCTBE MOJICTUIIAIOIIETO CJIOSl BBICTYMAIOT IJIOTHBIE
riHbl. ToniuHa CyriIMHKOB Ha Teppacax HaxoAuTcs B nuanaszoHe 2—11 M, Ha Bogopaszaenax ot 10
10 30 M, a Tonmia rauH gocturaet 2—17 M. ['pyHTOBBIE BOJIBI ¢ MUHEpaIu3aueil 7 /1 3ajeraiT Ha
rryoune 2-5 m.

[TouBsl Ha Tepputopun OC mpencTaBieHbl MPEAKaBKa3CKUMHU YepHO3eMaMH (KapOoHaTHbIE,
CYIJIMHUCTBIE, B Pa3HOM CTENEHM BblllenaueHHble). B nienom npupoansie ycioBusi baraeBckoil u
CanxoBckoit OC OyaronpusTHBI AJI Pa3BUTHS OPOIIAEMOTO 3eMJIISACITHS.

[lomaya Bomel B cucreMy ocymiectBisercs camotekom wu3 JMK uepes nBa
pacnpenenuTenbHbIX KaHana: baraeBckui (mmmHOW 30,6 KM, MPOMYCKHOW CHOCOOHOCTBIO

34,5 M3/C), u CanxoBckuit (mymuHOM 10,6 KM, MPOMYCKHOM CIOCOOHOCTHIO 6,9 M3/C).
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Pucynok 1 — ITnan-cxema baraesckoit u CalkOBCKOI OPOCUTEIBHBIX CHCTEM
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W3HauanbHO MOJMB CEIbCKOXO3AMCTBEHHBIX KYJIBTYp OCYILECTBISUICA MJOXACBAaHUEM C
npumeneraneM J[/IA-100 MA, a oOciyxnBaeMble CHCTEMOW XO3SKCTBAa MMEIH OBOLIC-TIOA0BOE,
3€pHOBO-XKMBOTHOBOIYECKOE U OBOILLE-MOJIOYHOE HAIIPABIICHUE.

baraeBckast u CankoBckas OC ObLIH IMOCTPOCHBI B PsiAy MEPBBIX B POCTOBCKO# 0bOsacTu, B
CBSI3M C Y€M M3HAYaJbHO OTCYTCTBOBAJA JIpEHA)KHAs CETh, HE MPUMEHSUIACh OOJIMIIOBKA KaHAJIOB.
C Teuennem BpeMeHH — K 1960 rogy mpou3omnuio yxyqaiieHHe METHOPAaTUBHONW OOCTaHOBKH Ha
wiomaan 27 Teic. Ta, Ha  Iwiomagun 28,6 Teic.Ta  MOTpedoOBanach  PEKOHCTPYKLUS
BHYTPUXO3SICTBEHHON ceTH, a Ha momanau 6,0 ThiC. ra MosBUIach HEOOXOIUMOCTb BBIMOIHUTH
KaluTajIbHYIO IIAHUPOBKY TEPPUTOPHUHU.

B 1985 rony Ha baraeBckoii u CagkoBckoit OC Obliia BBIIIOJHEHA PEKOHCTPYKIMS Ha 001Iei
wiomaau 18,5 Teic. ra, B pe3ysbTaTe 4Yero OTKphITas OpOCHUTEIbHAs CETh ObUla 3aMEHEHa Ha
JIOTKOBBIE >KEIEe300€TOHHbIE KaHAlbl U 3aKPBIThie TPYOOINPOBOJbI, OblIa MOCTPOEHA JpeHa)KHAs
ceth, yacth MamuH JIJIA-100 MA Obuta 3aMeHEHa Ha JIOXKJICBaJIbHbIC MamuHbl «Pperat» (Ha
TIomazan 2,5 TeiC. ra). Peanu3anus 3TuX MEpONpUsATHI YITydIIiia MeTMOPATUBHYIO OOCTaHOBKY Ha
cucTreMe, MOBBICHIO Kod(¢duiment mone3noro aevicteus 1o 0,80, a KOXQPHUIMEHT 3eMEITbHOTO
ucnoib3oBanus — 10 0,92 [1].

Martepuanbl 1 MeToAbl. VICXOIHBIMU TaHHBIMH MOCTYXWJIA MaTepUabl SKCILTyaTUPYIOLIEH
OpTaHU3aIMH B YaCTH BOJIOTIOIB30BAaHUS M BOJOPACIIPESIICHHS 32 ITOCIIAHNAE TATh JIeT. BeimonneH
JeTaTbHBIN aHaJIH3 KaXIO0TO TOKa3aTeNs U rpagudeckn 0TOOpaXeH Ha CXeMax, MPEICTAaBICHHBIX B
JTAaHHOM CTaThe.

PesyabTaTrel m o6cy:xkaeHusi. OCHOBHOW BOJHOM apTepueil MarucTpasbHbIX KaHaJOB —
baraesckoro m CaaKOBCKOTO, KOTOPBIE OTHOCATCS K PAa3IUYHBIM (QHIMaIaM B CTPYKType
yrpasienusi. s ananmmza pabOThI CHCTEM BBIMIOJHEH COOp JAHHBIX 3a TOCIEAHHWE TATHh JIET,
KOTOpbIE OBIJIM CyMMHUPOBAHBI IO ABYM KaHaJlaM.

OnHUM U3 OCHOBHBIX IOKa3aTeled pabOThl CHUCTEMBbI SBISETCS Hamuuue (aKTHUECKU
OpoIIaeMBbIX IUIOMAAEH. B JaHHOM HCCIIeIOBaHUH BBIIIOJHEHO CONOCTABJICHUE TPEX MOKAa3aTeNIeH:
MPOEKTHAs TIIOMAab, (haKTHUecKas, oOCIyKMBaecMasi METHOPATUBHOM CHCTEMOW W (pakTUUeCKH
MIOJTUTAS.

U3 rpaduka Ha pucyHKe 2 BUIHO, YTO IUIOMIAAN (PAaKTHUECKHU MOJUTHIX 3€MeIlb 3HAUUTEIHbHO
ymeHbIuauchk. Tak ecnu B 2013 roxy ux 6su10 30,4 ThIC. Ta, TO B 2018 3TO 3HaYeHUE JAOCTHUIIIO
MUHHMAJIBHOTO ToKa3atens 9,4 Teic. ra (T.e. yMeHbImiIoch Ha 30 %).

Cpenu npezrnosiaraeMblx IPUYMH: IJI0X0€ TEXHUYECKOE COCTOSHUE MEKX03siCTBEHHOH CeTH,
OTCYTCTBHE J0XKJIEBAIbHON TEXHUKHU, HEYJOBIETBOPUTEIBHOE IKOJIOTO-MEINOPATUBHOE COCTOSIHHUE

3€MCJIb, DKOHOMHWYCCKUE 1 MHBIC IIPUYUHBI.
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Pucynox 2 — I[loka3arenu 1iomay o rojam, ThIC. ra

CornacHO CHIpaBOYHBIM JaHHBIM OSKCIUIyaTUPYIOIIEH OPraHW3aldy IPOEKTHAasT MOIIHOCTb
CHCTeM cocTaBisieT 222,6 MIH M. IIpu stom B 2013 roxy daxtuueckuil 3a00p U3 UCTOUYHHUKA
OpOILLIEHUS MPEBBICUII ITaHHBIN MOKa3aTellb, YTO TOBOPUT O PECYPCHON BO3MOYXKHOCTU CHCTEMBI, UTO
Takxke 0bU10 3adukcupoBano B 2017 roay. OHAKO, B IOCIEAYIONINE TOIbI HAOTIOAACTCS CHUKCHIE
KaK IUIAHUPYEMBIX, TaKk U (akThuyeckux oObeMoB Bojo3abopa. B 2019 rony mmaHOBbIH 00beM

BOs103a00pa coctaBui 115 miH M, a ¢daktuueckuit — 140 mun M (pucyHok 3).
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Pucynok 3 — Undopmanus o nopade Bojbl B CUCTEMY



Undopmanusa, coaepxamiasca B OTYETHBIX MaTepuaiax GuinagoB  «YTpaBiIeHUS
«POCTOBMENNOBOIX03», COACPKUT CBEACHHUS O (PAKTUYECKHE IM0Jade BOABI HA OPOIICHUE H O €€
MOTEPSIX MPU TPAHCIOPTHUPOBKE, YTO B MPOLIEHTHOM COOTHOIIEHHUU B PSAC CIYy4aeB COCTaBIISET
50 %. Takas xapaKTepUCTHKA IMO3BOJSET JaTh OLEHKY TEXHHYECKOrO COCTOSIHHMSI CHCTEMBI Kak
HEYIOBJIETBOPUTEIIHHYIO.

BoiBoa. AHanu3 mMaTepuanoB 3KCILTyaTUPYIOLIEH OpraHU3allKi B YaCTH BOJOIOIB30BAHUS U
BojiopacnpeaencHus no baraeBckoit u CankoBckoir OC MOKa3bIBaeT, YTO IUIOMIAIN (AKTUYSCKU
MOJIUTHIX 3eMEJIb 3a MOCJEIHUE MATh JIET 3HAaUUTeIbHO YMeHbIMIUCh (Ha 30 %). Cpeau OCHOBHBIX
INPUYUH CTOUT OTMETHUTH IJIOXO0€ TEXHMYECKOE COCTOSHUE MEXXO03SUCTBEHHOW CETH, OTCYTCTBHE
MOTPEOHOTO  KOJMYECTBA  JIOKACBAIBHOW  TEXHUKHU,  HEYJIOBIETBOPHUTEIBHOE  HKOJIOrO-
MCIIMOPATUBHOC COCTOAHUC 3CMCJIb, S9KOHOMHNYCCKNEC W HWHBIC NPUYHHBI. Anamus CBGI[CHI/Iﬁ 110
o0béMaM TOTEph BOABI MPU TPAHCIOPTUPOBKE U OOBEMOB BOJbI, MOJAHHON Ha OpOIICHUE,
CBUJETEIBCTBYET O HU3KOM KO3(PGUIIMEHTE HCIOIb30BAaHUS BOJABI U COOTBETCTBEHHO O HHM3KOM
KO3 (HUIIMEHTE UCITOIB30BAHUS 36MEIIbHBIX PECYPCOB.

B Hacrosiiee Bpemsi Ha3penia HEOOXOAMMOCTh TEXHHYECKOTO MEPEBOOPYKEHUSI ITHX CUCTEM,
4TO B [MEPCIEKTHUBE NPEANojiaraeT HeoOXOIUMOCTh PEKOHCTPYKIUU U MOTEHIUAIBHOTIO
YBEJIMYEHUS OJUBHBIX TUIOMIA/IeH JO MPOESKTHBIX 3HAYEHU U BBIIIE C YU€TOM MPUMEHEHUS! HOBBIX

TEXHOJIOTUHA M CIIOCOOOB TTOJINBA.

CnHcoK HCIOJIbL30BAHHBIX HCTOYHHKOB:
1. OpocurenbHble cucTteMbl Poccuu: OT moKoieHHsI K TMOKoleHuto: MoHorpadus / B. H.
[enpun, A. B. Konranos, C. M. Bacunnes, A. A. UypaeB. — B 2 4. — HoBouepkacck: ['enukoH,
2013. - 590 c.
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YK 631.626.2
CBOMCTBA U IPUMEHUMOCTB TEOTEKCTHJISI TAUIIAP® C®

B.U. Bynzakoe, seo. nayu. comp., k.m.n.; A.B. I'pywun, cm. nayu. comp;

DedepanvHoe 2ocyoapcmeennoe D1dIcemHoe HayyHoe yupedxcoerue Beepoccutickuti nayuno-

uccneo008amenbCKull UHCMUmym CUCmem OpoueHusl U cenbxo36000CcHabicenus « Padyeay,

2. Konomna, men.: 8 (496) 6170474), prraduga@yandex.ru

AHHoTauus. CTaThsl CONEPKUT MH(POPMAIMIO 110 MaTepuajaM HMCCIeJOBaHUN B 00JacTH
IIPUMEHEHUsI T'€OTEKCTUIIA Typar® SF B KadecTBe 3amIMTHOW OOOJOYKH JAPEHAXKHOH TPYOHI,
XapaKTEepHBIE €r0 CBOMCTBA U XapaKTEPUCTUKU MTPU IPUMEHEHUH B MEJIMOPATUBHOM CTPOUTEILCTBE
3aKpBITOrO JPEHaka U3 MOJIUITHICHOBBIX TOQPUPOBAHHBIX JPEHAKHBIX TPYO.

KawueBble cioBa: MenuopatuBHas CUCT€Ma, OCYLIEHHE, JPEHa, JPEHaX, JIpeHakHas

TpyOa, TeOTEKCTUIIh, 3aIIUTHO-(PHIBTPYIONIUI MaTepHall.

W3numHue BOABI, MOATAIUIMBAIOLIME YYacTOK, OTPHLATE]IBHO, a B HHOM Cllydae
IryOUTENbHO, BIMSIOT HAa POCT U Pa3BUTHE CEIbCKOXO3SAHCTBEHHBIX KYJIbTYpP, CPOKH BBIMOIHEHUS
TEXHOJOTHYECKHUX OMNEpalvid, a TaKkkKe pa3KMKalT OCHOBAaHUS JOpPOr U (yHIAMEHTOB CTPOCHHIA.
Jlnsg nmpenoTBpallleHusl MOATOIUIEHUS, OCYIIUTEIbHAsl CHCTEMa BBINOJHSAET (YHKIUU NpUeMa U
OTBEJICHUS U3JIUIIKOB BOJBI AJIs1 OCYIIEHHS] MECTHOCTH.

OCHOBHBIM CcHOCOOOM OCyIIEHUs B mepcnekTuBe (1o otuery Muncenbxo3a P® ot
28.04.2015 r.) Oyzmer 3aKkpbITBIN OpeHaX. 3aKpBITHIA JIpeHax — HaunOonee 3(h(eKTUBHBI cocod
OCYIICHUSI TP UHTEHCUBHOM CEJIbCKOXO3SIIICTBEHHOM HCIIOJIb30BaHUU 3eMenb. Ero o7 B o0iem
00BbEME MeNIMOpaTUBHOIO cTpouTenabcTBa 10 2025 r. Oyzmer mosbimathes a0 90 % k obmeit
IUIOLIA/IA OCYIIAEMBIX CEIbCKOXO03HCTBEHHBIX YIOIUM.

B Poccuu reorekcTuiibHble UTIONPOOMBHBIE MaTepHalibl HAYalu MpUMEHAThCs emeé ¢ 1977
T. B TIPAKTUKE JIOPOXKHOTO CTPOUTEILCTBA MO Ha3zBaHueM «JlopHut» (paspadotka «JlopHUN» 1o
TY 21-29-81-81, B Hacrosmee Bpems BbinyckaoT CII «Beporekc» mo TY 1867882-90 u
Mockosckuit HII3 mo TY 8397-038-05766623-97), ceiiuac ero mMpuMEHSIOT U B Ka4€CTBE 3aIIUTHO-
¢unbTpyromero Matepuana (3OM) g gpeHaxxHbBIX TodhpUpoBaHHBIX TPyO (Hampumep, TY 2248-
004-73011750-2007).

ITpu npuMeHeHNH 3aKpBITOrO IpeHaka, BOJa, OCTYNAOIIAs B IPEHBI YEPE3 UX OTBEPCTHS B
CTEHKaX, HECeT ¢ CO000M M YacTHIBl OKPY)KAIOWIET0 TIPYHTA, Pa3IMYHOW BEJIMYMHBI, 3acOpPSs
BHYTPCHHHE TIOJIOCTH TPyO M YMEHbINAsg HUX IPOIYCKHYIO CIIOCOOHOCTh M pabOTOCIIOCOOHOCTH
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BoobOme. Jlns mpemorBpamieHus mogoOHoro »ddexra ApeHakHbIE TPyObl 000padYMBarOTCA
000J109KO0 U3 (PUIBTPYIOLIETO MaTepraa — T€OTEKCTHIIS.

B kauyectBe GMIBTPYIOIIMX 000JOYEK MPUMEHSIOTCS pa3IMYHbIC TKAHbIE W HETKaHBIC
MaTepuaibl ¢ pa3IMYHbIMU cBoMcTBaMu. Hambosee kauyeCTBEHHBIMU U3 HUX SIBISIOTCS HETKAHbIE
KOJIOHJMPOBAaHHBIE MaTepUaibl U3 MOJIUMEPHBIX BOJIOKOH.

[IpumeHeHne B KauecTBe (PUIBTPOB HETKAHOTO M€OTEKCTHJIS MO3BOJISICT YMEHBIIUTH 00bEeM
JPEHaKHBIX OOCBHITIOK U3 IEOHS U, B ONPENIEICHHBIX CIyYasx (HalpuMep, Ipu yKIaJKe TpEeHaKHbBIX
Tpy0 B cpefHe- M KPYMHO3EPHUCTHIX IECUAHBIX TIPYHTaX) IOJTHOCTHIO 3aMEHHUTh T'PaBUNHHO-
eOCHOYHBIN MaTepra 0OCHITKHA TPYObI (GDUIBTPOM U3 T€OTEKCTUIIA.

[To kayecTBY M COCTaBy CBHIPbS: TE€OTEKCTUIIb M3TOTOBJICHHBIN U3 MOJMIPOIHUIICHA - CAMBIN
BBICOKOKQUECTBEHHBIH ¥ JIOJITOBEYHBIH T€0TEKCTUIIb, UMEET BBICOKYIO IPOYHOCTD, MMPAKTHUECKH HE
pasziaraeTcs B 3eMiie, CTOCK K XMMHUYECKUM COEIMHEHUSM, IIEeTOYHOM M KHUCIOTHOW cpene. Ero
MO>KHO HCIIOJIb30BaTh B IOOBIX MOYBAX.

[Tpu yctpoiicTBe arpapHoro apeHaxka Hanbolee 1eaecoo0pa3sHo MPUMEHEHUE TeOTEKCTHIIS
tuna Typar® SF32 u BO3MOXKHO TpU OIpeIeNeHHBIX ycinoBusax Onmmskux k Hemy SF20, SF27 u
SF37, 4To 10JKHO MOATBEPKAATHCS pacueTaMu JIpeHaKHbIX cucteM [ 1]. Hauano ero mpousBoacTsa
natupyercs 1976 rogom, koraa amepukanckas ¢pupma «/{romoHT» 3asBuiia 0 HEM Ha CUMIIO3UYME
«peHaxk JUIS yBENMYEHHWS KOJHMYECTBA W TIOBBIIICHHUS KauyecTBAa CEIbCKOXO3SIMCTBEHHOM
npoaykuun» B . Yukaro [2].

Marepuan Typar® SF mnpezacraBiser coO0il TEpPMOCKpPEIUIEHHBIH (KajaHIMPOBAHHBIN)
reOTeKCTUIb TONIMHON okono 0,3-0,4 MM M3 OECKOHEUHBIX MOJMIIPONMIEHOBBIX BOJIOKOH
muamerpom 40-50 MM ¢ obOpaszoBanue mop ot 120 mo 200 Mxm. ObecrieunBaeT HaAECKHYIO
MHOTOJIETHIOIO 3alIUTY JPEHAKHBIX TPYO OT MOMaaHusi BHYTPh CHCTEMBI YAaCTHII TPYHTA.

['eoTekcTuIb MMEET BBICOKYIO YCTOHYMBOCTH K NPUPOAHBIM KHUCIOTaM M IIejIo4aM, K
yAbTPa(UOIECTOBOMY  M3JIyYEHHMIO, XHMHYECKYI0, MHKPOOMOJIOTMYECKYID  CTOMKOCTh U
CONPOTHUBIIAEMOCTh K OKHCJIEHUIO. Y CTOMYMB K KOJIbMAaTaIl1H.

B ortnwumu ot npyrmx reorekctmiied Typar® SF kpernurtes Ha ToQpoTpyde MpH MOMOIITH
TEPMOKJIEEBOM CKIIEHKH 11Ba, 00ecrieynBaroIiell MPOYHOCTh KPETUIEHUS! U SKOHOMHIO MaTepuana.

T'eotexcTHIBHEIA MaTepran Typar” SF pexomermyercst kak 3OM s 3alIUTh APEHaxKa H3
MOJIMMEPHBIX TOQPHUPOBAHHBIX TPYO OT 3aMJICHHS HA METHOPATUBHBIX OOBEKTaX TOPU30HTAIBHOTO
JIpeHaXka, a TaKKe 3alluThl (YyHIAMEHTOB 3/IaHUH MU COOPYKEHMH U CO3JaHUHM IPOCIOEK Ha
00BEKTaxX JIOPOKHOTO CTPOUTENICTBA.

['eoTekcTuib  3aUTHO-(DUIBTPYIOLIETO MaTepualla JIOJDKeH YBEeJIWYMBATh IUIOIIA/Ib
BOJIOTIPUEMHON TTOBEPXHOCTH M TOBBINIATh OTTOK APEHAKHOW BOABI U3 TpyHTa. 3OM obserdaet

JABMXKEHUEC BOABI BJOJIb TPY6 K OTBEPCTUAM B HUX, CHHIXXACT IMOTCPH HAIlIOpa HA MOCTYIIJICHUEC BOJbI
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B JpEHYy, OCOOCHHO MpPH OCYUICHUH THKENBIX cIabompoHUIaeMbIX Mo4YB. Bona B GuiabTp A0IKHA
MOCTyNaTh CO BCEM CMauyuBaeMoil MOBEPXHOCTH. [eorekctmwib 3DPM crmocoOeH yBeIUYUBaATh
IPYHTOBBIN IOTOK XUAKOCTEW BOJM3M APEHBbl U IOBBILIATH BOAO3axXBaT B 2-3 pasza u Oojee 1o
CpaBHEHHIO ¢ ipeHamu 0e3 3OM.

BoeiHoC Menkux yactul rpyHra yepe3 3®@M He nomkeH npesbimath 5-7 %; 3OM He nomken
KOJIbMaTUpPOBATbCsl MEJKUMHU YaCTULAMU TPYHTA; HE CO3[aBaTh JONOJHUTEIbHBIX CONPOTHUBIECHUI
JBIDKEHUIO BOJBI B TPYObI; MOpHl (MIBTpa JODKHBI OBITh HE MeHee ueM B 3-4 pasa Oomblie
JUaMeTpa WIUCTBIX 4YacTHIl TpyHTa; o0iagaTh HEOOXOAMMON MPOYHOCTHIO [UIsl PYYHOH H
MEXaHU3UPOBAHHOW YKIIAJKW JPEHaXKa; YJIOBJIETBOPATh CAHUTAPHBIM YCIOBHUSM O€30macHOM
paboThl; OBITh XUMUYECKH M OHOJIOTUYCCKU CTOWKHM, HE 3arps3HATH JPCHAKHBIC BOJBI U OBITH
HaJ&KHBIM B TEUCHHE PAcUYETHOTO Cpoka pabOoThl ApEHa)ka; CTOMMOCTb €ro JO0JDKHA OBITh
SKOHOMMYECKU OTPaBIaHHOM.

Martepuan Typar® SF — HeTkaHblii TEpMOCKPEIUIEHBI TeoTeKCTwb (puc. 1),
MIPOU3BOUMBIN U3 OeckoHEUHBIX BOJOKOH 100 % mosurponuieHa Mo TEXHOJIOTHU «CHaH-00HY,
o0janaerT BBICOKOM IPOYHOCTBIO, BOJONPOHULIAEMOCTbIO, OJHOPOIAHOCTBIO CTPYKTYPBI, HMEET
BBICOKHMI HA4aJdbHBIA MOJIYJb YIPYTOCTH W 3HAUYUTEIbHOE YAJIMHEHHE M0 paspbiBa. Typar® SF -
U30TPONEH, TO €CTh ero (U3NYECKUEe CBOMCTBA OJIMHAKOBHI KaK B MIPOJOJILHOM, TaK U B TIOTIEPEYHOM
HaIpaBJIeHUU, 00J1aaeT CTOMKOCThIO K XUMHUYECKUM COEAMHEHMSIM, B YAaCTHOCTHU, K KHCIOTaM M
iesoyaM; He THUET, HE pa3JiaraeTcs, He MOJIBEP)KEH BO3/IEHCTBUIO TPUOKOB U IMJIECEHU, HACEKOMBIX
U TPBI3YHOB, MpopacTaHuio KopHeil. CTpykTypa MaTepuana 00ecrneyrnBaeT XOpOoIlue MPOYHOCTHBIE

u (bl/IJ'ILTpaI_[I/IOHHLIC CBOﬁCTBa, MaTepHraJl HEC 3aUJINBACTCA.

Pucynok | — HeTkaublit TepMOCKpeIIEHHbII MaTepuan Typar® SF

OcHOBHOH TMOKa3aTenb (GUIBTPYIOIIETO Marepuasa — pasMep mop. Y Typar® SF32 on

cootBercTByeT 140 MKM, y Typar® SF20 u SF27 — 225 u 175 MKM COOTBETCTBEHHO, YTO
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COOTBETCTBYET TpeOoBaHUsAM K 3DM 11t npeHaxa (MakCUMalbHBIA pa3Mep YacTHIl, MPOMIEAIIHX
CKBO3b 06paserr). [IpOHHITAEMOCT YaCTHI TOUBBI CKBO3b reotekcTrab Typar® SF mokasana Ha puc.
2 [3].

[TouBkI cO CTENEHBIO OJTHOPOJHOCTH IpaHyIoMeTpudeckoro coctaBa CU < 3 u yactunamu <
0,002 mm menee 10 % Macchl, HaAXOAATCS MOJIHOCTBIO BHYTPHU CEpOM 30HBI, TO €CTh MPOXOJIAT
cKkBO3b npuBeaéHHbIe ThIH Typar”™ SF.

TepMoCKperIEHHBIE TeOMaTepHalibl 00JIAJAI0T CHOCOOHOCTBIO paboTaTh B JMAIia30HaX
«Harpy3Ka-yJIMHEHHE», XapaKTePHBIX KaK IS TKAHBIX, TAK U HETKAHBIX T€OTEKCTHIICH.

®upma-niponsBoautenb (DuPont) mosunmonupyer reorekcTiiis Typar SF kak marepual,
OTIMYAIOMIMKACS OT OOBIYHBIX TEPMOCPKEIUIEHHBIX T€OTEKCTHIICH CBOCH YHUBEPCAIBHOCTBIO, YTO U

O0OBSICHSIET €T0 OTHOCUTEILHO BBICOKYHO CTOUMOCTD.

Ma Mecok

ULE! = = = = = e
MEﬂHHHleE,ﬂ,HHH RpynHeld | Menkuwid | CpegHdi | KpynHbli

[paBuid

100

(=

Fi)

50

30

20

10

0

0,002 0,006 0,02 0,06 0,2 0,6 2 &

a 2 ¥

Faszmep CeTHH, MM

Pucynok 2 — BoiGop tuna Typar™ SF o tumy rpyHTa

I'eorexctunu Typar SF32 umeroT BbICOKHME NMOKAa3aTeNM HAa4daJlbHOTO MOJYJS YIPYTOCTH,
3HAYUTEIbHOE YIJIMHEHUE 10 paspeiBa (52 %) U OJHOPOJHOCTH CTPYKTYpPBI, YTO IO3BOJIIET
IPEBOCXOJHO  BBIIEPKUBATh  OKCIUIyaTallMOHHbIE  HAarpy3ku M COXpaHATh  XOpOILIHE

¢bunsTpanmonnsie KauectBa. Koaddumment dunprpanuu reorekctuiss Typar SF32, momydeHHBIH
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npu Ja0OPaTOPHBIX HCIBITAHUAX PaBeH 57 M/CYyT, YTO NMPEBOCXOAUT HOMHHAJBHBIE 3HAUYCHUS,
JIaHHBbIe Tmpom3BoauTeneM — 39,7 m/cyr (4,6)(10'4 M/c). MHorue aBTOpPBHI PEKOMEHAYIOT HUMETh
koo durment dusrpammn 3OM He menee 4,6x10* m/c (Byrait H.I'., Bunorpagos W.I'. u mp.).
s reorexctuneit Typar SF27 u Typar SF40 nomydensr kodddumnuenTs puabTpanuu 53,6 u 59,6
M/CYT COOTBETCTBEHHO [4].

Ha puc. 3 npencrasieHsl rpaduku 3aBUCUMOCTH y/UTMHEHHSI TEOTEKCTHIICH Pa3HBIX THIIOB
OT MPUIIO)KCHHOU y/IeTbHOM HArpy3KH (Ha €IMHUILY IIUPUHBI TTOJIOTHA).

I'eorekcTmip Typar SF npu HeOoMbIIMX Harpy3Kax pad0TaeT KaK BHICOKOIPOYHBIN TKaHBIHA
MaTepuai, a mpu OOJIbIIMX Ha3py3kax BeAET ce0s Kak HEeTKaHbIH UIJIONPOOMBHOI TeOTEKCTHIIb,

CIOCOOHBIN 3HAYUTEIBHO YITIUHATHCS.

Harpy3aka
7 1 TraHbiA . T )
o ][ e
(Twna Stabilenka)
( ) / tvna flopuur Typar SF
| ’ /
F - S Mrnonpobueroi
i reoTeKkcTUNL
{ (tuna Jopuur)
L/ /
r
€18 & €4 OTHOCUTenbHoe

yANUHEHue £

Pucynok 3 — I'paduku 3aBUCUMOCTH YIJIMHEHUS TEOTEKCTUIIEH OT MPHIIOKEHUSI HArPY3KH

N3 rpadukoB Tak Ke cClIeAyeT, UYTO TNpU TMpWIoKeHHH Harpysku F1 3HaueHus
OTHOCHUTEIILHOTO YAJIMHEHUS (€) TEOTEKCTHIICH Pa3HBIX TUIIOB COOTHOCATCS CIECAYIOINUM 00pa3oMm:

€1<€gr2<eg3<gy

IJIe € — OTHOCHTEIBHOE Y/UTHHCHHE TKAHOTO TeOTEKCTHIIS;

€ — TO K€ TeoTekcTmis Typar SF;

€3 — TO K€ OOBIYHOTO TEPMOCKPETIIEHOTO T€OTEKCTHIIS;

€4 — TO K€ UTJIONMPOOUBHOTO T€OTEKCTHIISA [5].

[Ipu paGore B kadyectBe 3®DM »sTa ¢yHKIMS HE TpeOyeT OT Treomarepuaia OOJbIION

IIPOYHOCTH.
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Manas nedopMaTHBHOCTh MaTepHalia U BRICOKHE TTOKa3aTenu Ha npoaasnuBanue (500-1100

H) obecrnieunBaioT coxpaHeHHE HATSDKEHHUS MaTepuana Ha TOQpUpOBaHHOW TpyOe NMpH HArpyske

TPYHTa, TEM CaMbIM, O0ecTieunBast OOIBIIYIO TUIOIAb BOAOOTAAYH (pHC. 4).

Pucynok 4 — CHI>keHue IpeHakHO# c1ocoOHOCTH 3a CUET nedopMUpyeMOil PHIIbTPOBATIBLHOM

TKaHH (CJIeBa, OOBIYHBIN FCOTEKCTHIIL) U HeledopMupyemoil Tkanu (cripaBa, Typar SF)

Compsbxkenne 3dOM  co Bceill MOBEPXHOCTHIO APEHAXKHOM TpPyOBI OMpenemsieTcs U3
HEO0OXOUMOCTH TPENOTBPAIICHUs Pa3pblBOB GUIBTPA MPU €ro YKIaake mo roppam TpyObl, 4ToO
npenoTBpamiaer GuIbTpAMOHHBIE AeQopMalliil TPyHTa B MeECTaX BO3MOXKHBIX pa3pbIBOB,
KOJIbMAaTallli0 OTBEPCTUI TpyObl U 3ausieHue ApeHbl. Kpome Toro, 310 mpenoTBpaliaeT u3MeHeHne
apaMeTpOB MHOTOCIONHOTO (PHIIbTPa MOCIIE €r0 YKIIAIKH.

B pesynbrate TectupoBaHus reoTekcTuis Typar® SF32 MoxHO caenarh clieayromue
BBIBOJIBI.

1. Pynonnwni wmarepwanm Typar® SF32 OTHOCHTCS K IUIOCKHM BOJIOTPOHHIIAEMBIM
CUHTETMUYECKUM HETKaHbIM T'€OTEKCTUJISIM, HUTU KOTOPOrO TEPMOCKPEIUIEHBI 10 TEXHOJOTHH
criaHOOH.

2. Marepuan Typar® SF32 BbImosHEH U3 OECKOHEYHBIX MMOJUIPONUICHOBBIX HUTEH
TonmuHOK 40-50 MKM.

3. CpenHss III0THOCTh Matepuana 115 /M.

4. Cpennss mmpuHa otBepetuid nosaoTHa Ogp — 140 MKK.

5. CpenHsist TonumHa MaTepraia Ipy JaBIeHUHN 2 kH/m® — 0,38 Mm.

6. [IpounocTs TIpu pacTsokeHuH B mpeaenax 7-7,5 kH/m.

7. Y uMHEHWE TP MaKCHMaJIbHOM Harpyske — 64-72 %.

8. Koadpunment punprpanuu Typar® SF32 npu Hazryske 20 kH/M? cocraBisier 40 M/CYT.
MaxkcumanbHOE 3HaueHHUe MOJy4YeHHOro Kodpduimenta — 57 M/cyT.

9. DddexTuBHOCTh PAOOTHI B TIOJIEBBIX YCIOBUSIX MO KOAI(DPHUIIMEHTY APEHAKHOTO CTOKA Ha

ydaCTKax OCYIIHUTEIbHBIX CUCTEM IIOCIIE CEMH JICT DKCIITyaTallu COCTaBUIIL:
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- Ha TopdsubIX mouBax — 0,2-0,5 n/c/ra;

- Ha necyausrx mousax — 0,2-0,4 n/c/ra;

- Ha cyrmHACTHIX ouBax — 0,05-0,15 n/c/ra.

10. CtenmoBbIe UCCIIENOBaHMS TIOKA3aJId BO3MOXKHOCTh ocyiieHus: ¢ 3OM Typar® SF32 ¢
MoayJieM ApeHaxkHoro croka 0,5-0,7 n/c/ra.

11. Marepuan Typar® SF32 ob6magaer Manoil ruapodoOHOCTHIO (CONPOTHBICHHUIO K
IIPOHUKHOBEHUIO BOJIbl), KOTOpasi COCTABIAET 1-5 MM.

12. Marepuan ycTOHYHMB K YJIbTPa(pUOJIETOBOMY H3JyYCHHIO B TEUEHWH HE MEHee 3
MECSIIEB, HE TMOJBEP>KEH KHUCIOTHO-UIEJIOYHOMY BO3ACHCTBHIO, YCTOHYMB K OKHUCIICHUIO,
XUMHUYECKOMY BO3JIEHCTBUIO U MUKPOOHOJIOTHYECKOMY Pa3JI0KEHUIO.

13. Marepuan, Gmarogapsi OCOOCHHOCTSIM CTPYKTYPBI M COCTaBY CBIPbSl, UMEET BBICOKYIO
YCTOHYHMBOCTH K KOJIbMATALIUU.

14. Cpok ciyx0bl MaTepuana, 0e3 3HaAUUTEIbHBIX MOTEPHh BOJOMPOHHUIIaeMOCTH 10 30 et
HOpPMAaTUBHOTO Iepuo/ia u dosee.

[To pesymbraTa WCCleAOBaHUN TeOTEKCTWIS 1ypar® SF32 MoxHO chenarh BBIBOJ, YTO
pyJOHHBIN Marepuan Typar® SF32 ob6mamaer BcemMu (UM3MKO-MEXaHHMUECKUMU U XUMHUKO-
OMOJIOTUYECKUMH XapaKTEePUCTUKAMU, PEKOMEHAYEMBIMU [UIsI TPyOuaTOro JApeHaka U MPUTOJEH
JUIsL  WCTIONB30BaHMSI €ro B  KadecTBE 3alllUTHO-(QUIBTPYIOLIEro MaTepuaia 000J04yeK

ro()pupOBaHHBIX MIACTMACCOBBIX TPYO M (PHIIBTPYIOLIUX 3aCHIIOK.

CnHCcoK MCI0/1b30BAHHBIX HCTOYHHKOB:

1. PekoMeHpanmuu IO NPUMEHEHUIO TEOTCKCTIIS 1ypar® SF B KkadecTBe 3alIUTHO-
GuIbTPyIOIIEro MaTepuana IIacTMacCOBOrO JPEHaka B MEIMOPATUBHOM CTPOUTENIbCTBE: HAy4H.
n3nanue — Konomna. : UI1 JlaBpenos A.B., 2019. — 72 c.

2. Kpakosen B. Marepuansl u3 NOJMNPONMIEHA [UIsl CTPOUTENBCTBA JpPEHaXa.
I'maporexauka n memuopanust. Ne 8. 1977. - ¢. 111-113.

3. DuPonttm Typar I'eocuntetnku. TexHuueckuii cripaBoyHuK. / [aBa 4 — mpeHakHbIE
cucremsl. — 2010. — 68 c.

4. Xoxnos B.M. CoBepiieHcTBOBaHME KOHCTPYKIIMM TOPH3OHTANBHOTO JIpeHa)xa 3a CUET
CO3/1aHMSI BOJOOTTAJIKMBAIOIIMX MMOBEPXHOCTEN B JIpeHaKHBIX TpyOax. ABTopedepat nuc. PI'BOY
BITIO MI'VII, Mocksa, 2013. — 20 c.

5. ObocHoBaHue BhIOOpa reocuHTeTHueckux marepuaion. — CI1b.: MUAKOM, 2013. — 37
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VJIK 631.9

MPUPOJHO-PECYPCHBINA MOTEHIUAJ PUCOBOI'O ATPOJAH/IIIA®TA
KAJIMBIKNHN

I'.H. Konuesa,
Bcepoccuiickuii nayuno-ucciedogamenbCkuii UHCMUmMym 2uOPOMeXHUKY U Meauopayuu
umenu A.H. Kocmsxosa, 2. Mockaa,
E-mail: konieva.g@yandex.ru

AHHoTauus. B craThe mpeacTaBiIeHBl Pe3yJabTaThl HCCIEAOBAHHMNA arpoOKIMMaTHYECKHX
0COOEHHOCTEH MOJYIYCTBIHHOM 30HBI U X BIUSHUE HA MPOAYKIIMOHHBIN Mpoliece, U YpOoKaHOCTh
3epHa puca, pe3yJabTaThl KOTOPHIX MOTYT OBITh MCIIONb30BaHbl B KAYECTBE MCXOTHBIX JIAHHBIX MPHU
MOJICIIMPOBAHUH CIEHAPHS M3MEHEHHs KJIMMaTa M MPOrHO3UPOBAHMM NPOHM3BOJICTBA 3€pHA pHCA.
IIpuBeneH MHOTOJIETHMM CTaTUCTUYECKUN M KOPPEJSLMOHHBIA aHAIW3 IPOJYKTUBHOCTU pHCA B
3aBHCHMOCTH OT IOKa3aTesiel TeIrIoBBIX pecypcoB CapnMHCKOW HHU3MEHHOCTH [0 METEOCTaHIIUU
Masbie JlepOetnr 3a nepuos ¢ 1964 o 2019 roael (koddduuuent koppessiuuu r=0.68). Cymma
a¢deKkTHBHBIX TeMmmeparyp Bo3ayxa (Dt > 150C) Bapeupyet ot 3140,2 no 4097,9°C, IpU 3TOM,
CPEIHEMHOTOJICTHEE  3HAUEHHUE  COCTAaBIISIET 2828.8°C.  MuHUMalbHBIC  [OKA3aTelH
TeruioodecnedeHHoCTH hopmupoBanuck B 1978 roay, cameie Beicokue - B 2019 roxy. OnpezneneHsl
onTuMalibHble CyMMbI 3()(EeKTHBHBIX TeMmIepaTyp BO3AyXa 3a nepuoj ampenb-ceHTs0ps (3000-
3400°C), obecriedMBarONAe PEANM3AIHIO [TOTCHIHATEHON MPOAYKTHBHOCTH PHCA B YCIOBHSX
CapnuHCKON HU3MEHHOCTH.

KiroueBble ci10Ba: MpUPOJHO-KIMMATHYECKas XapaKTepUCTUKA, cyMMa 3()(EeKTHBHBIX

TEMIICpATyp BO3ayXa, ypO)KaﬁHOCTB, 3aBUCHUMOCTD, TEII000CCIICYEHHOCTb.

Knumar mnonymycteiHHOM 30HBI PecmyOnuku KanMmbikus —xapakTepusyercss pe3Koin
KOHTHHEHTAIbHOCTBIO, )KaPKUM, OYEHb CYXUM JIETOM, JUIUTEIHHBIM BEreTallMOHHBIM MEPHOJIOM C
OOJIBIINM KOJINYECTBOM TCI1J1a, MaJIBIM KOJIMYECTBOM OCAJKOB.

[Ton BausHMEM MHOTHX (DaKTOPOB BBIPAIIUBACTCS MPOIYKIHUS CEIbCKOXO03SHCTBEHHOTO
npousBojcTBa. Cpenu dSTuX (HaKTOPOB MPHUPOIHO-KIMMATUYECKUE XaPAKTEPUCTHKU UTPAIOT
BaXHYIO POJb B ()OPMUPOBAHUU YPOKANHOCTU CEIHCKOXO3SIUCTBEHHBIX KYJIbTYP, OHH BBI3BIBAIOT
CyIIIECTBEHHOE BIIUSHHUE Ha €€ Kojiebanus [3, 5, 6, 7].

ATpOKIMMATHYECKHE PECypChl TEPPUTOPUH OICHUBAIOTCS C TIOMOIIBIO ITOKAa3aTeneH it
ompesieNieHus MOTPEOHOCTH B TeIUIE pPAacTEHUM puca W JUIsl OLEHKH TEPMUYECKHX PECypCcoB
TEPPUTOPUH,  OKA3BIBAIOIIMX  IMEPBOOYEPETHOE  BIMSIHHME HAa  POCT W pa3BHUTHE
CEIbCKOXO3SUCTBEHHBIX ~ KYJIbTYp. (OCOOEHHOCTh BBIpAIIMBAHUS pUcCAa TIPU  TIOJHOM  ee
BOZI000ECTICYCHHOCTH (3aTOTUICHHUEM) CBOJAUT Ha HET BIMSHHE Ha €r0 MPOW3PACTaHHUE TaKOTO
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dakTtopa, kak armocepHple ocamku. Takum 00pa3oM, Ha MPOAYKTHBHOCTh PACTCHHMH pHca
OTIpeNieNIoNIee BIMsHUE, OCOOCHHO y CEBEpHON IPAHUIIBI BO3JICIBIBAHUS 3TOH KYJIbTYPHI, TOJKEH
OKa3bIBaTh TemmepaTypHbiii  (aktop. Iloromueie  ycioBus CapnuHCKOH  HU3MEHHOCTH
XapaKTepU3yIOTCs OONbIION HEYCTOMYMBOCTHIO, YTO 3a 4YacTyl BBI3bIBAIOT CYIIECTBEHHbIE
KOJIe0aHUs yPOXKAEB.

OneITHBIM y4yacTOK pacnojaraercsi B 30He JesrenbHoctd Capmnuuckoit OOC B
noiaynyctelHHOW 30He PecnyOnmukm Kanmbikus. OCHOBHBIM HMCTOYHHKOM BOJABI JUISL ITOJUBA
spisieTcs p. Bonra. [Toces puca npooautes B |l nexane anpens — I-11 nekagax mas, Hopmoii ot 5,5
110 9,5 MITH. BCX0KHMX ceMsiH Ha rektap [1, 2]. IlosieBble ONbITHI 3aKiIaAbIBAIUCh B COOTBETCTBUHU C
TpeOoBaHUSAMU «METOAMKH IOJIEBOTO OIBITA B YCIOBUSAX OPOLIEHUSN», MaTeMaTuieckas o0paboTka
JaHHBIX TPOBOJWIACH METOJAaMHU JMCIIEPCHOHHOTO aHaju3a C [PUMEHEHUEM [pPOrpamMMbl
STATISTIKA 10.0 [4].

MeTteoponoruiyeckie IOKa3aTead B3ATHl 3a MEPUOJ C Mall MO CEHTAOpb B TEYCHUE
BETETAI[MOHHOTO TepuoAa puca BbIABICHB 3a mnepuon ¢ 1964 r. mo 2019 r. mo maHHBIM
mereoctaniuu 1. Mansie JlepOersr PecyOmmku Kanvpikus. Cymma 3¢ (eKTUBHBIX TeMmepaTyp
BO3/yXa IJIsl pacTEHHUIl puca MPUHATA, KaK CyMMa CPEIHECYTOUHBIX TEMIEpaTyp BO3JyXa BBILIE
15°C.

Bosb1oi mpakTHYECKU MHTEPEC MPEACTABIISIOT CBEAEHUS O CTPYKTYPE CYMM TEMIEPATyp,
0 XapakTepe MX HAaKOIUIEHHWS U M3MEHYMBOCTH. Vcmomnb3ys maHHbIE O JEKaIHBIX TeMIlepaTypax
BO3/lyXa, MCCIEIOBAIN BPEMEHHYIO CTPYKTYpy CYMM TEMIIEpAaTyp 3a BETETAl[MOHHBIN NEpHUOJ B
BBICOKOYPO’KallHbIE W HU3KOypOXKaiHble Troxapl. Pa3nmnuus B pacnpelneneHuu  AeKaJaHON
TEMIEpaTypbl BO3JlyXa IO TpyIIaM JIET OTMEYal0TCs CO BTOPOM JEeKaabl Masl MO TPEThIO JAEKady
MIOHS, a Tak)Ke CO BTOPOM JEKajabl UIOJS IO MEPBYIO JeKaly CeHTsOps. B ocraimbHBIX Aekanax
OTJIMYAOTCS MAJIO.

Pe3ynpTaThl CTaTUCTHUECKOM OOpabOOTKHM METEOPOJIOTMYECKHUX JAHHBIX 32 MHOTOJIETHUH
Nepuoj MOKa3bIBAlOT OOJIBIIYI0O W3MEHYMBOCTH IIOKa3aTelied IO JlaTaM BECEHHEro Iepexoja
TEMIIEpaTyphl BO3yXa 4epe3 15°C, no MPOJOJIKUTEILHOCTH U TEIJI000ECTIEYEHHOCTH TEPHOJIOB C
TEMIEPATYPOIl BBILIE 15°C B comocraBieHnn ¢ ypoxaitHocTbio puca B PecrmyOmuke KanMmbikus.
Cymma 3¢ ¢dekTuBHBIX TeMmIeparyp Bo3ayxa BapbupyeT oT 3140,2 no 4097,9°C, IIpH  3TOM,
CPEIHEMHOTOJIETHEE  3HAYEHUE cocramser  2828,8°C. MuHumanpHble — TTOKa3aTelu
Terioo0ecnedyeHHOCTH popmupoBainuch B 1978 rony, cambie Boicokue - B 2019 roay (tadm. 1).

CoOBOKYNIHOCTh TakMX IIOKa3aTeled Kak, CyMMa TeMIIepaTyp BO3AyXa 3a IEpUOJ C
TeMIneparypoil Beiuie 15 oc, MIPOJOJKUTEIBLHOCTD ATOIO NEPUOAA U AATHI IEpeXoa TEMIIEpPATypbl

yepez 15 °C BecHOI, MOXHO paccMaTpuBaTh KaK KOMIUIEKCHYIO TEIUIOBYIO XapaKTEPUCTUKY

54



BEreTaIlMOHHOTO TIEPHOJa PHCa, TaK KaK CEB €ro OOBIYHO HAYMHAIOT MPH TEPEXo/e TeMIepaTyp
oie 15 °C B Havane Masi.

AOCOIOTHBII MUHIMYM CPEIHECYTOUHOM TeMIiepaTypsl Bo3ayxa Habmogancs B urose 1986
rona (17,4 0C), MakcuMyMm — B uroHe 1992 rona (32,6 OC). 3HauuTeNbHbIE OTKIOHEHUS (2,17 OC)

CpC,I[HGfI MECSIHOU TEMIICPATYPBI OT CpC,Z[HCMHOl"OJ'IGTHGfI BCJIIMYHMHBI OTMCUYCHBI B HFOHE.

Ta6muma 1 - Cymma 3¢ (eKTUBHBIX TeMnepaTyp Bo3ayxa (Bsime 15 OC) HapacTarolUM UTOTOM 32
2015...2019 roas! uccnenoBanuit
(mo manHbIM MeTeocTanmu 1. Mansie [{lep6ersr PecriyOnuku Kammbikust)

I'oxbr Hexana Maii Hronp Hroinb ABrycr CeHTs0pb
| 2470 882,3 1695,3 2502,5 3245,8
2015 Il 397,0 1151,3 1965,3 2768,5 3268,6
1l 653,3 1420,3 2192,3 3011,5 3286,2
| 281,0 835,7 1614,7 24177 3254,4
2016 Il 435,0 1084,7 1860,7 2697,7 3274,3
1l 662,7 1333,7 2153,7 2971,7 3290,2
| 214,0 781,5 14465 2262,3 3092,1
2017 Il 389,0 989,5 1700,5 2559,3 3112,9
1] 581,5 1197,5 1967,5 2819,3 3135,2
| 241,0 872,5 1643,5 2484 4 3232,2
2018 I 443,0 1108,5 19175 27414 3253,9
1] 679,5 13445 2188,5 2981,4 3273,3
| 480,0 1277,6 2262,6 3124,3 4046,5
2019 I 697,0 1603,6 2561,6 3386,3 4072,9
1] 989,6 1929,6 2819,6 3714,3 4097,9
Cpeniie- | 120,0 681,9 1340,9 2094,6 2794,6
MHOTO- I 269,0 897,9 1577,9 2336,6 2813,0
JieTHee 1 476,9 1113,9 1822,9 2563,6 2828,8

PerpeccuonHbli aHAJINU3 MMO3BOJIMII YCTAHOBUTD, YTO TIPU YBEIUYEHUH CYMMBI 3P (PEKTUBHBIX
TEMIIepaTyp B MEPUOJ C alpest 0 CEHTAOPh YpokaHOCTh 3epHa puca nossimaercs Ha 0,42 T/ra.
BrIsiBIIEHBI 3aBUCUMOCTH YPOKaHHOCTH 3€pHA puca OT TEMIEPaTypHOTO peXUMa BEreTallMOHHOTO
nepuoja, KOTOphle XapaKTepU3yIOTCsl OOpPaTHO MPOMOPIUOHAIBEHON CBSI3bI0 C BBICOKOM CTEMEHbIO
cxomumoctH (r = 0,68, 12 = 0,18) (puc 1).

IIpu mnpoBeneHMM WHCCIIEAOBAaHUI OIpeesieHbl ONTHUMalbHbE CYMMBI 3()()EKTHBHBIX
TEeMIIepaTyp BO3ayXa (3000-34OOOC) Ui BO3JENbIBaHUSL puca B ycioBusx CapnuHCKON

HU3MEHHOCTH 3a BETreTalliOHHBIN nepuoa.
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Tone! HccllenoBaHIIIL
Pucynoxk 1 — 3aBUCHUMOCTD ypOKalfHOCTH 3€pHa gnca
OT TeII000eCeYeHHOCTH nepuoia Boime >15"C
AHanu3 UHCTPYMEHTAJIbHBIX HAOJI0IeHUI 10 MeTeocTaHuu 1. Maneie [IepOeTs! 3a nepron
c 1964 mo 2019 roapl mnokazan OodbIIyI0 (QIYKTyallMI0 TEMIEPAaTypHOrO peXuma IpHU
BO3/ICJIBIBAHUY puca B ycioBUsAX CapnMHCKOM HU3MEHHOCTH M MX BIMSHHE HA MPOAYKLHOHHBIN
IIPOLIECC, U YPOKAWHOCTH 3€pHA pUCa, Pe3yJIbTaThl KOTOPBIX MOT'YT ObITh HCIIOIb30BaHbl B KAUECTBE
UCXOJHBIX JaHHBIX MPH MPOrHO3MPOBAHUM MPOU3BOJCTBA 3epHa puca. OnpenenaeHsl ONTUMaIbHbIE
CyMMBI 3(Q(QEKTHBHBIX TEMIIEpPaTyp BO3[AyXa 3a IEpHOJ aIlpeib-CEeHTAOph, obOecreuuBaroIye

pea3anuro HOTCHHH&HBHOﬁ IMPOAYKTUBHOCTH pHUCa B peCHY6J'II/IKe KanMmpikum.

CnHCOK HCMO0JIb30BAHHBIX HCTOYHHKOB:

1. Bopoabiues B.B. BosnensiBanue puca B auManHoM arponanmadre CaprnuHcKoii
HusMeHHoctn PecmyOonuku Kanmbeikust /B.B. Boponbrues, D.b. [lemosa, I'.H. Konwmena, Bb.T.
[Trop6ee/ [Tnogopoaue. — 2014. - Ne 1. (76) - C. 4-5.

2. Henosa DO.b. KowmmiuekcHass Menmuopanusi 3acOJEHHBIX TIOYB PHCOBBIX  IOJIEH

Pecniy6mmuku Kanveikus /3.6, enosa, I'.H. Konuesa, b.I'. [Trop6ees, P.M. [lla6anos/ Menunoparus
U BOJIHOE X035icTBO - 2015.- Ne3. C.36-38.

3. Konmepa I''H. CTaTucTHYeCKHME MCCIENOBAHHs YCTOWYMBOCTH YPOJKAiiHOCTH pHca B
Kanmbikuu // Arpapusie koHpepenmn. Beimyck 15(3)
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4. Huxynua H.K. IIpakTuKyMm IO CENbCKOXO3SHCTBEHHON CTaTUCTHKE: yueOHOE mocodue
JUISL CTYZICHTOB BBICIIMX C.-X. YUYEOHBIX 3aBEICHUN MO SKOH. CHEIHAIBHOCTSAM. - 2-€ U3/., JOM. - M.:
Craructuka, 1978. - 225 c.

5. Ieymxken A.X. TemnoobecnedyeHHOCTh IEPHOJA BEreTaluy U ypoxkaifHocTh puca /A.X.
[eymxken, I'.A. I'ankun, T.H. bongapesa// PucoBoactro.— 2007. — 11. — C.24-28.

6. Yameimes A.B. 2010 Onenka kauMaTtudeckux pecypcoB Hipknero IToBOmKbS st
neneit pucocesaust Ne3 (27), Uzeectus OpenOyprckoro AV, C.18-19.

7. Dedova E.B., Konieva G.N., Borodychev V.V., Shabanov R.M. , Dedov A.A. , Ivanova
V.l., Mandzhieva T.N., (2019), Impactof Heat Resources on Rice Productivity in the Sarpinsky
Lowland in International scientific and practical conference «AgroSMART - Smart solutions for

agriculture», KnE Life Sciences, pages 281-286.
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YK 631.67
KOHLOENIWU HEOBXOIUMOCTHU PASPABOTKU NHHOBAIIMOHHBIX
TEXHOJIOTUMA CTPOUTEJbCTBA OPOCUTEJIBHBIX CHCTEM
A.A. AnoowKun, Kano. mexH. HAyK

DedepanvHoe 2ocyoapcmeenHoe D100HCeMHOe HayuHoe yupedxcoenue « Bcepoccutickuil HayuHo —
Uccne008amenbCKUll UHCMUmym cUucmem opouleHus U cenvbxo36000cHabxcenus «Padyaay,
(DI'HY BHUH «Paodyeay)

E-mail: prraduga@yandex.ru

AHHOTanus: Pa3BuTue opomaeMoro 3eMieneians JOJDKHO IMPOBOJUTHCS Ha COBPEMEHHBIX
npuHIMIAx U noaxoxax. OJHUM M3 pELIEHUH 3TUX BOIIPOCOB SIBISIETCS CO3/IaHUE COBPEMEHHBIX
KOMILJIEKCOB Ha 0a3e cOOpHO-Pa300pHBIX U TPYOOIIPOBOJHBIX CUCTEM HMPUMEHHUTEIHHO K MECTHBIM
YCJIOBUSM BBIPALIMBaHUS CEJILCKOXO3SMCTBEHHBIX KYJIbTYp. Takol MoaXoa 3HaYNTENbHO YIPOIAET
pelIeHuss MHOTMX BONPOCOB, Kak HalpUMep, MPOEKTHPOBAHUE NPOKIAIKU TPyOONpOBOIOB,
IpUOOpPETEHNE U SKCIUTyaTalus MOJUMBHOM TexHUKU. OCHOBHOE NPEUMYILECTBO TAKUX CUCTEM —
BBICOKAsI MPHUCIIOCOOJIEHHOCTh K MECTHBIM YCIIOBHSIM IIPH BBIOOpE ydacTka opomieHus. [loaromy
KOHIIETIMSI ~ HEOOXOIMMOCTH  pa3pabOTKM  MHHOBAIIMOHHBIX  TEXHOJIOTUH  CTPOUTENbCTBA
OpPOCHUTEBHBIX CUCTEM — aKTyaJlbHas 3aJa4a OpOLIaeMOro 3eMIIEIETIH.

KuroueBrblie €j10Ba: MHHOBAIMOHHBIE TEXHOJOTUU, CTPOUTEIBCTBO OPOCUTENIBHBIX CHCTEM,
CTAallMOHAPHO-CE30HHBIE JIOKJEBAIbHBIE KOMILJIEKCHI, IOJIMBHBIE TPYOOIPOBOJbI, HACOCHBIE
CTaHLUH, IJIOLAAb OPOILICHHUS.

OnHoit u3 3a7au, cTosmuX nepex MUHHCTEPCTBOM CeIbCKOro xo3stiictBa PO B Gnmxaiimme
roJpl, SIBISETCS CO3/laHuE€ OJarompUsTHBIX HKOHOMUYECKUX YCIOBUH JJiI  yBEJIUYECHHUS
3aMHTEPECOBAHHOCTU CYOBEKTOB PD, MyHUIIUIIATBLHBIX 00pa30BaHUMN M CENbXO3MPOU3BOAUTENICH B
Pa3BUTUHU MEIHOPALUU.

B 3acynuiuBele, kKak MU B M30BITOYHO BJIAXKHBIE TOJIbl, HE PEANTU3YIOTCS BO3MOKHOCTH
BBICOKOIIPOJYKTUBHBIX COPTOB  CEJIbCKOXO3SMCTBEHHBIX KYJIbTYP, HWHTEHCHUBHBIX arpapHbIX
TEXHOJOTHMI ¥ aJanTUBHO-NAHAMA(THBIX CUCTEM 3emienenus. B ycrnoBusix Ti00anbHBIX
U3MEHEHUN  KIMMaTa, CBA3aHHBIX €  4YacTO  IOBTOPSIOIIMMMCS  3aCyLUIUBBIMU  WIH
nepeyBIaXKHEHHBIMU TOJIaMH, HamOosiee IeWCTBEHHBIM CpEACTBOM O0ECIeUeHUs] yCTOWYMBOCTH
CEIBbCKOXO35MCTBEHHOTO IPOMU3BOJCTBA SIBISIETCS MEJIMOPALUA: OpPOLICHHE W OCYIICHHE 3EMEllb.
OnHako, UMEIOIAsACs CErOJIHS B CTPaHe IUIOMIAb MEIMOPUPOBAHHBIX 3€MENb IPH HE-BBICOKOW UX
OPOAYKTUBHOCTH  (M3-3a TOYTH TIOJHOM  aMOpTU3allMM  THIPOMETHOPATUBHBIX  CUCTEM,

nocruratomied 70 MpOLIEHTOB U BBIIIE, U CHW)KEHUS KYJIbTYPbl 3€MJICACNINS) HE MOXKET OKa3aTh
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pELIAIOIIEro BIMSHMS Ha HEUTpalM3alUI0 pHCKa HEOJAronpUsATHBIX IOTOAHBIX YCIOBHH U
o0ecrieueHNne HaceJIEHUs CTPAHbI IPO/I0BOJIbCTBUEM.

CoBpemeHHOE celbckoe X03s1icTBO PP oTimyaercst 3HaunTeNnbHON quddepeHnmanueit, Tak
KaKk BMECT€ €  KPYNHBIMM  NPOM3BOAMUTEISAMHU  CEIBCKOXO3SMCTBEHHOM  IPOAYKIIHH,
pacrojaratoliiMM  OOJBIIUMHM  3€MEJIbHBIMM U TPYIOBBIMH pecypcaMu, c(HOpMUPOBAINCH
pasnuyHble  (QOPMBI  XO3AHCTB MEJKUX 3emjenonb3oBareneid. B cextope Manbix  (opm
xo3siicTBoBaHus Poccun HacuuteiBaercst 6osee 40 MITH. COOCTBEHHUKOB U BJIAJICNIBLEB 3eMEIbHBIX
YY4acTKOB ¢ 0OmIel 1uiomaapio 27,8 MIIH. ra, U3 KOTOphIX 15,9 MiH. ra 3eMenb MpUHAIS)KAT
(bepMepCKUM U KPECTbSIHCKUM X03HCTBaM.

Kpome TOro, 3TH 3eMeNbHBIE YUYAaCTKH XapaKTEpU3YIOTCS CIOXHOW KOHQHUTyparue,
CJIO)KHOCTBIO peribeda, HATMIUEeM pa3IndHbIX MPETATCTBUH U Tpouee.

K OCHOBHBIM NpHYMHAM COKpALIEHHUS CTPOUTEIIBCTBA OPOCUTENBHBIX CHCTEM CIEAYET
OTHECTH pe3KOe COKpallleHHe 00bEMOB 11€JI€BOI0 (PUHAHCUPOBAHUS CEJIbCKOXO3HCTBEHHOM, B TOM
YrcIie MEIHMOPAaTUBHOW OTPACciH, KpaifHe HeOIaronpusaTHOTO (PMHAHCOBOTO COCTOSTHHSI XO3SIMCTB —
[I0JIb30BATEIEH OpolIaeMbIX IUIOIIAAEH M3-3a CJIOXKUBLIETOCS JAMCIAPUTETa LEH MEXAY
IIPOMBIIIJIEHHON U CEIbCKOX03AMCTBEHHOM NPOyKIUEH.

[Ipobnembl  ynmyuiieHuss — pabOTbl ~ MEIMOPATUBHBIX ~ OOBEKTOB  OMNPEACISIOTCS
HE0OXOIMMOCTBIO BBINIOJIHEHUS (eepanbHOo 1enaeBoi mporpaMMbl Ne 922 "Pa3BuTne menuopanuu
3eMellb CeNIbCKOX035cTBeHHOro Ha3HaueHust Poccun Ha 2014-2020 roasr".

Jlnsi BBIMOJHEHUS 3TOM MporpamMMmbl TpeOyeTcsl pelleHue psiia 3a1ad M, B YacTHOCTH,
pa3paboTKa COBPEMEHHBIX WHHOBALIMOHHBIX TEXHOJOTMH CTPOUTENHCTBA OPOCUTEIBHBIX CHCTEM,
3HAUUTENBHO CHUKAIOUIMX KalUTaJIbHbIE 3aTpaThl U CPOKU BO3BEACHUS MEIMOPATUBHBIX OOBEKTOB
B COBPEMEHHBIX yCIIOBHSIX.

B npenpiaymme roapl rocyJapCTBEHHBIE OPraHbl, 3aHUMAIOINECS BOIIPOCAMU MEIHOpALiH,
pacrnosarammumMu 3HAYUTENIBHBIMM ~ HAyYHBIMH TMPOEKTHBIMM U  JKCILTyaTalluOHHBIMHU
OpraHU3alUsIMHU, CTPOUTEIbHBIMU U MIPOU3BOJICTBEHHBIMH PEANPUITUIMU, OOJIBIIUM KaJPOBBIM U
(buHAHCOBBIM MOTEHIIMAJIOM, B HACTOSIIIEE BPEMsI TAKMM MOTEHIIMAIOM HE PacIioyiararoT.

[IpurHaMu TaKOro MOJIOKEHUS SIBJISETCS CIELYIOLIEE:

- BBICOKAsl CTOMMOCTb OPOCHUTEIIbHBIX MEMOPALUI;

- HU3KHE BIIOXKEHUS FOCY/1apCTBa B IAaHHYIO OTPACb;

- Majgoe KOJIMYECTBO MPEANPUATHA-U3TOTOBUTEIEH COBPEMEHHOW OPOCHUTEIBHON
TEXHHKHU;

- 3HAYUTENBHOE COKPAIIEHUE HAyYHBIX U POEKTHBIX OPraHU3aLuii;

- SHAYUTCIBHOC COKPAIICHUEC SKCIITyaTallMOHHBIX OpFaHHSaHHﬁ;
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- IIPAKTUYECKOE OTCYTCTBHE KaJpOBOIO IIOTEHIHAIa B CEIBCKOXO3SMCTBEHHBIX
IPEIIPUATHSIX;

- CE30HHOCTbH Pa0OTHI (JIETHEE BPEMs) H Jp.

BelieHa3BaHHbBIE NPUYMHBI IPUBEIUM K TOMY, 4YTO IIPOBEIEHUE MEIMOPATHBHBIX
MEPOIPUATUHA CBOJUTCS K MOJACPKAHUIO TEXHUYECKOTO COCTOSIHMS PaHEE MOCTPOECHHBIX CUCTEM B
HauOoJsee pa3BUTHIX B CEIbCKOXO035HCTBEHHOM OTHOUIEHUH PETHOHAX.

Cnenyer Takke OTMETUTh, YTO CTPOUTEIHCTBO OPOILIAEMBIX YYACTKOB B IIOCIIEIHHUE I'OJIBI
OCYILECTBIISICTCS. 32 CUET CPEACTB CEIbXO3MPOU3BOAUTENEH IMyTEM BBIIEISIEMbIX CYOCHUAMN WIIH
HOJy4YeHUs: KpeAuTOoB B OaHkax. Takoe u3MeHeHHEe (PMHAHCUPOBAHUS CENbXO3IPOU3BOAUTENIEH
IIPUBEJIO K Pa3IMYHBIM IOIX0/aM IPU CO3/IaHUU METMOPATUBHBIX 00BEKTOB.

Oco0ble TPYyIHOCTH UCTIBITHIBAIOT MPOCTHIE POCCHICKHE (hepMepBl, y KOTOPhIX UMEETCs Mai
3eMJIM U HEOOJIbLIONH BHIOOp 0OpabaThiBaroIIel CEIbCKOXO35MCTBEHHONW TeXHUKH. OHM HE MOTyT
3aKa3aTh MPOEKT, 0€3 KOTOPOro HE BBIAAYT KPEIUT Ha IpuoOpeTeHue Bcero Habopa opocuTeIbHON
CUCTEMBbl (HACOCHBIX CTaHIMM, TpyO, oOopynoBaHuss MamuH) U T.4. OHM He o00gagaroT
CHeHaTbHBIMA MEJHOPATUBHBIMU 3HAHHUSIMU, HE HMEIOT KaJIpbl, CIIOCOOHBIE pelIaTh TaKUe 3a/1a4H.
®epmeprl, B OOJNBLIIMHCTBE CBOEM, HE pacroiaratoT 0a3od Juid O0OCIyXHBaHMS M PEMOHTA
pa3IMYHON TEXHUKHU U T. . U T.II.

[ToaTomMy pa3BUTHE OPOIIAEMOT0 3eMJIEAENIUs JOJIKHO MPOBOJUTHCS Ha APYTUX MPUHIUIIAX
U TIOJIX0JaX, YUYUThIBasl Ha3BaHHbIE MPOOIEMBI.

OpHMM K3 pelIeHnid TUX BOIPOCOB SABJISETCS, HA HAll B3IJIsA/l, U3TOTOBJICHUE

U TMPHOOpPETEeHHE OPOCUTENIBHBIX KOMIUIEKTOB Ha 0a3e cOOpHO-pa300pHBIX KOMIUIEKCOB
IIPUMEHUTEIBHO K MECTHBIM YCJIOBHUSAM BBIPAIIMBAHUS CEIbCKOXO3MCTBEHHOW NMPOAYKIMH. Takon
MOJIXOJ] 3HAUUTENBHO YIPOIIAET pEIlIeHHEe MHOTIMX BOIIPOCOB, KaK HampHUMep, MPOEKTHUPOBAHUE,
NPOKJIAIKy TPYOOIPOBOJIOB, NMPUOOPETEHHE W HKCIUIyaTalMl0 NOJMBHON TexXHUKH. OCHOBHOE
NPEUMYIIECTBO TAKUX CHUCTEM - BBICOKAsl MPHCIIOCOOIEHHOCTh K MECTHBIM YCIIOBHUSIM IIPH BBIOOpE
y4acTKa OpOILIEHUS.

IIpn pa3paboTke COBPEMEHHBIX HWHHOBAI[MOHHBIX TEXHOJOTHUN HEOOXOAMMO YUUTHIBATH
COCTOSIHME MPENOiIaraeMoro Jjsi CTPOMTENbCTBA 3E€MEJIbHOI0 y4yacTka C 00s3aTelbHBIM
UCIIOJb30BAaHUEM  MAaTEPHUAJIOB  MHBEHTApU3alluM, MEIUOpPAaTUBHOIO  KaJacTpa, COCTOSIHHS
BOJIOMCTOYHUKOB U BOJIOTIPUEMHUKOB.

Pemenne 3TUX BOMPOCOB HEBO3MOXKHO 0€3 HayyHOro oOcCjelnoBaHUS MPUMEHSEMBIX
TEXHOJIOTH, MCIIOJIb30BaHUS COBPEMEHHOTO 000pya0OBaHUS. s CTPOMTEILCTBA
BHYTPUXO35IICTBEHHOW METUOPATUBHOM CEeTM W OpraHu3ald  OpOLICHHA C HEOOJIbIIUMHU
KallUTaJIbHBIMU 3aTpaTaMM HEOOXOIMMO OOOCHOBAaHME TEXHMUYECKUX CPEJCTB MO 00ECIEUYEHUIO

HAJEKHOCTH CTPOSIIEHCS MEIUOPAaTHBHONW CHUCTEMBI, B TIEPBYIO OdYepeah, 00Jalarolen
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IPOYHOCTBIO, a 3HAYUT PEMOHTONPHUIOJHOCTBIO IPHUMEHSAEMBIX TpPyO, a Takxke  BBIOOp H
000CHOBaHNE NPUMEHEHHUS COBPEMEHHBIX CPABHUTEIBLHO HEJOPOTUX J10KIEBAIIbHBIX YCTAHOBOK.

[IpoBenenne KOMILIEKCA WHKCHEPHO-TEXHMUYECKMX UM TEXHOJIOTMYECKHX pPaboT mpu
CTPOUTEIILCTBE OPOCHUTENBHBIX CHUCTEM IOBBIIIEHHOW HAJEKHOCTH — aKTyaJlbHas 3ajada
OpOILIAEMOT0 3EMIICIENIHS.

Cnenyer ormeruts, uto DPI'BHY BHHNWMN «Pagyra» mnpoBeno HayyHO-TEXHUUYECKUE
MCCJIEIOBAHMsI 110 JAHHOMY HAIIPaBJIEHUIO U B HACTOSIILEE BPEMsI MPOJIOJIKAET COBEPIIEHCTBOBATh
3TOT CIIOCOO OPOILEHMS.

JUIg OLEHKH KanUTAJIbHBIX 3aTpaT Ha CTPOMTEIBLCTBO OPOCHTEIBHBIX CUCTEM C Pa3JINYHOU
JIOKJEBAIBHON TEXHUKOW NMPUBEJEHBI NMpEAEIbHbIE pa3Mepbl CTOMMOCTU padoT Ha 1 ra miowmaau
MEJIHOPUPYEMBIX 3EMENIb, YTBEPKACHHbBIE NTPUKa30M MuHHCTpa cenbekoro xo3siicrsa Ha 2020 rox
(Tabmuna 1).

Tabmuua 1 - IIpenensHble pa3mMepsl CTOUMOCTU paboOT Ha 1 ra miowm@aayu MelnuopupyeMbIX

3eMeltb, yTBepkaeHHbIe Muncenbxo3om PO na 2020 rox

Ne Croumoctb
n/n Buasbl pador 1 ra,
ThIC. pyo0.
1 | IlpumeHeHHME MUPOKO3aXBATHBIX CTAIIMOHAPHBIX J0XKIEBATBHBIX
MaIllMH HOBOT'O [TOKOJIEHUS 0€3 CUCTEM BOJOIIOIAYM. 194,8
2 | [IpumeHeHMe MMPOKO3aXBATHBIX J0XKIEBAIbHBIX MAIIUH CO
CTPOUTEITHCTBOM CHCTEM BOJIOTIOIAUH. 292,2
3 | [IpumeHeHHe cucTeM KaneJbHOTO OPOIICHHS
MHOTOJIETHUX HACAXKIEHUH 246,8
CEJIbCKOXO35IICTBEHHBIX KYJIBTYP 81,8
4 | CtpouTenbCTBO CUCTEM BOJOINOAAYH C UCIIOJIb30BAHUEM APYTOi
OpPOCHUTEIBHON TEXHUKHU. 195,0
5 | CTpouTenbCcTBO CUCTEM C IPUMEHEHUEM TOPIOYe-CMa304HbIX
MaTEPUAJIOB U IEKTPOIHEPTUH. 153,27
6 | CTpouTenbCTBO, PEKOHCTPYKIUS i TEXHUYECKOE MTEPEBOOPYKEHHE
MEJIMOPATUBHBIX CUCTEM 33 UCKIIFOUEHUEM BBIIIEC YIIOMSIHYTHIX. 84,43
7 | Ucnons3oBanmne cOOPHO-Pa30OPHBIX OPOCUTEITBHBIX KOMILIEKCOB
(Pacuetst ®I'BHY BHUU "Panyra"). 39,4

Pa3mepsl ctoumocT paboT Ha 1 ra miom@aau MeIuoOpUpyEeMbIX 3e€Mejb MOKa3bIBAIOT, UTO
npUMeHEeHHe COOPHO-Pa300PHBIX KOMIUIEKCOB M0 KAUTAJIbHBIM BIOKEHUSAM 3HAYUTEIBHO HIDKE (B
2-6 pa3a) IO CPaBHEHMIO C MCIIOJIb30BaHUEM J0XK/I€BATBbHON TEXHUKH.

Hapsiny ¢ npeumyniecTBamMu Mo KalMTaJbHBIM 3aTpaTamM COOPHO-Pa300pHbBIE KOMILJIEKCHI
UMEIOT CJIEYIOIINE IPEUMYILECTBA MO IKCIIITYyaTallMOHHO-TEXHUYECKUM TTOKa3aTeIIsIM:

- OOJIBIIION IHAama30H UCIOIL30BaHM MTOJMBAEMBIX Iomaaei 5...120 ra;
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- OTKa3 OT [OJIHOMACIITaOHOTO  NPOEKTUPOBAaHMUS  (UCIOJb30BAaHHME  TOTOBBIX
TEXHOJIOTMYECKHUX CXEeM, Clienu(UKanmii MyTeM HaJIOKEHUS MX Ha MPeaAroiaracMble OpolacMbie
YYaCTKH);

- 3(h(pexTUBHOE U IKOHOMHOE HCIOJIb30BAaHUE OPOCUTEIHLHOM BOJIbI JJIs MOJINBA;

- 0oJbIIas TPUCIIOCOOJIEHHOCTh K MECTHBIM YCJIOBUSM IpU BBIOOpE ydacTKa OpOILEHUs
(YKoHbI, KOH(HUTYpaIus MO, KOMIUICKTAIMsl COTJIACHO IIOMIAJM BBHIOPAHHOTO ydYacTKa, 00XOJ
NPENsTCTBUN, TUHUHN 3JIEKTporiepeaay 1 T.11.);

- HCIIOJIb30BaHHE KOMIUIEKTOB B IEPHOJbI JIETHETO Ce30Ha (BEreTallMOHHOTO Iepuoja
BBIpAIIUBAHUS C/X KYJIBTYD);

- BO3MOXXHOCThb JIEMOHTa)xa COOpPHO-pa300pHOM CHCTEMBl IOCJI€ OKOHYAHUs IOJUBa U
MEpPeBOJ] K MECTy XpaHEHUs (Ha OXpaHICMYI0 TEPPUTOPHIO, B CIIydae IMaBOJAKA, CTHUXUHHBIX
OencTBUl);

- BO3MOXKHOCTb HCHOJIb30BaHUSI HACOCHO-CHIJIOBOTO O00OpYIOBaHUS, KOTOPOE MPUMEHSIIOCH
JI0 TIPOBEJICHUS CTPOUTEIHLCTRA,;

- He TpeOyeT BBICOKOW KBaTM(HUKAIIMH 00CITY>KUBAIOIIETO MTEPCOHANIA;

- HMMIIOPTO3aMEIICHHE U MPUMEHEHHE OTEUYEeCTBEHHOTO OOOPYAOBAHUS U JO0XKIAECBAIBHBIX
anmnaparos;

- BO3MOXXHOCTh YCKOPEHHOTO TPOBEJCHHUS PEKOHCTPYKIIMM W  BOCCTaHOBJIICHUS
MEJIMOPATUBHBIX OOBEKTOB 0€3 H3BATHS CEIIbCKOXO3SIMCTBCHHBIX 3€Mellb W3 HCIOJIh30BaHUS
(mpoBeneHrEe MOHTaXKa JI0 Hayasa MOJIMBa U B BECEHHUI Mepuon);

- BO3MOXKHOCTh MOATAHOT'O BBOJIa BCEH CHUCTEMBI MO MPHUYMHE MOJHOTO (PMHAHCUPOBAHUS
OpoIIaeMoro ydvactka (TOJHYHO CTOMMOCTh pa3OWTh Ha JTambl COMTACHO (PUHAHCOBBIM
BO3MOYKHOCTSIM CEITbX03MPON3BOIUTEIS);

- YMEHBIIICHHE KalUTATbHBIX, SHEPTETHUECKUX U SKCILTyaTalldOHHBIX 3a-TparT;

- BO3MOXXHOCTh BHECEHUSI MUHEPATbHBIX YI0OPEHUH C MOTUBHON BOIOM.

Henmocratkamu cOOpHO-pa300pHBIX KOMILJIEKCOB, Kak OBLIO YK€ YKa3aHO, SBJISETCS
HEKOTOPOE IMOBBIMICHUE TPYIOSMKOCTH TP MOHTaXE TPYyOOIIPOBOJIOB, BO3HUKAIOIINE CIIOKHOCTH C
nocleayromeil 00paboTKON MOYBHI M PACTEHUI MOCIIE TTOINBA.

OpHako OTMEUEHHBIE TMPEUMYIIECTBA CTPOUTENHCTBA TAaKMX CHCTEM TO3BOJISIOT
CEJIbXO3IPOU3BOUTEIISIM, KaK BapHaHT, IPHOOpPETaTh TaKue KOMIUIEKCHI JUIS TOJMBA OPOIIAEMBIX
YYaCTKOB.

[Tpu pazpaboTke UHHOBAIIMOHHBIX TEXHOJIIOTUN YYUTHIBATIOCH TO, YTO

BHYTPUXO3SHCTBEHHBIE OPOCUTEIBHBIE CHCTEMBI paOdOTAIOT B TEUEHHUE JIETHETO ce30Ha (T.e.

3-6 wmecsueB). HeoOXxoammMocTh MaabHEWIIEr0 WCIOJIB30BAHUS CHUCTEMbl KAk, HalpuMep, B
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cucTreMax BoJlocHa0keHus ornaaaer. [loaTomy Hamu paccMaTpuBaeTcsl IPOKIagKa TpyOOIpoBOIOB
Ha MIOBEPXHOCTH MOJIMBAEMOTI'0 I0JIs, @ HE B TPaHILIEE.

Takasi TEXHOJIOTHS [TO3BOJIIET OCYIIECTBIIATH!

- HUCHOJb30BAHUE NMPUOOPETEHHOT0 0OOPYNOBaHMS Ha JPYI'MX CEBOOOOPOTHBIX YydacTKax
IIOJIMBA CEJbCKOXO03AHCTBEHHBIX KYIbTYD;

- IOCTOSIHHBIM TEXHUYECKHII OCMOTpP COCTOSIHMSI CMOHTUPOBAHHOT'O PacpEeeNINTENbHOIO U
MOJMBHBIX TPYOOIIPOBOIOB;

- UCKJIFOUUTh HapyLIEHHs IUI0AOPOAHOrO CJIOSl 3eMEIbHOI0 Y4acTKa IIPHU PHIThE TPAHILEH U
o0paTHOM e€ 3achINKe MPpH yKJIaJAKe TPyOOIpoBoia B 3€MIIIO;

- IpoBeJIcHHE yOOPOUHBIX paboT 0e3 MpUMEHsEMON OPOCUTENFHONW TEXHUKH, 000PYAOBaHUS
Y Pa3JI0KEHHBIX TPYOOIIPOBOIOB;

- BO3MOXXHOCTb COOpKH, KakK pacHpeleuTeNbHbIX TPyOOIPOBOJOB, TaK M IOJUBHBIX,
COIVIACHO M3MEHEHHBIX TEXHHYECKUX XapaKTEPUCTUK CHUCTEMBbI IOCTABIAEMON TEXHUKHU IOJMBA, A
TaK)Ke B ClIydasiX U3MEHEHUSI TEXHUYECKUX IapaMeTpoB;

- HCIIOJIb30BaHME JEMOHTHUPOBAHHBIX COOpaHHBIX TpyO0 B clyyae aBapUMHBIX U
HENpeIBUICHHBIX CUTYalUH.

Hapsiny ¢ oTMEUeHHBIMHM NPEUMYILIECTBAMH CIIEAYyeT OTMETUTh (DaKT B Ciydyae MPOKIAIKU
TpyOOIIpOBOJOB B TpAaHILEUM B 30HE IPOMEp3aHUs TPyHTOB. B 3TOM ciyudae, ocraBuiasicsi B
MOHMKEHHBIX MECTaxX BOJa 3aMep3aeT U HE YCIEBAeT OTTasiTh, a B 3TO BpPEMs Ha IOBEPXHOCTHU
TpebyeTcs monuB. C TakUM SIBJICHHEM INOCTOSHHO cTaykuBatoTcs Cubupckue u JlanpHeBoCTOUHbBIE
PETHOHBI, KOTOPbIE B MOCIEIHUE T'0JIbl TPOKIIAIKY TPYOOIIPOBOIOB OCYIIECTBISAIOT Ha TOBEPXHOCTH
OpOILIaeMOro yJacTka.

Co6opHo-pa3z0opHbIe TPYOOTPOBOIBI JOKHBI COCTOSITh U3 MOJUMEPHBIX TPYO POCCHUHUCKOTO
npous3BojcTBa. [lmactmaccoBele TpyObl pacmpeneauTenbHOro TpyOONpoBOia OIpeNesieHbl Ha
OCHOBAaHMU THJPABINYECKOT0 pacuyera M umeroT auamerpel 110...315 mm, auamerp TpyO
JIO’KJICBAIBHBIX KPBUILEB HE MEHee 75 MM. J[muHa oHOM TpyOBI HE MEeHEe 6 M.

[Ipn mocTaBke KOMIUIEKTYIOLIUX 3JEMEHTOB JOJDKHBI OBITh MCIIONB30BaHbl CEPUNHHO-
BBIITyCKaeMble TPYObl, BEHTHJIM, MAHOMETPBI, JPyTUe MaTepUabl U ASTaNH.

TpyOsl, My(dTH, Apyrue y3abl U JeTadd JOKACBAJIbHBIX KpPBUIBEB JIOJDKHBI OBITH
B3alMO3aMEHSEMBI.

[lo 3asBke moTpeOUTENEH  KOMIUIEKTa, JIOMOJHUTEIBHO  MOXET  IOCTaBISATHCA
TPaHCHOPTUPYIOUIH TpyOompoBo U3 6bicTpocOOpHBIX TpyO 110...315 MM, amuHO# 10 150 M.

3a palouee [aBieHUWE BOJBl NPUHUMAETCS HAMOOJbIIEE BO3MOXKHOE [0 YCIOBUSIM
9KCIUTyaTallud BHYTPEHHEE JaBJIEHUE, BO3ZHHMKAIOIIEE MPHU YCTAaHOBUBLIEMCS PEXHUME JBUKECHUS

BOJbI B HaubOoee He6J'IaFOHpI/I5[THI>IX YCIOBUAX TOAKIIOYCHUA IMOJIMBHBIX CPEACTB K T'MApPAaHTaM
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opocutenbHOM ceTH. TpeOyemMoe JaBieHHE BOJAbI Ha THUApPAHTaX JOHKHO COOTBETCTBOBATH
JIaBJICHUIO, HEOOXOMMOMY JUIsi HOpMaJIbHOU paboTsl [loauBHBIX yCTpoiicTB, Hanboee yaaaeHHbIX
OT UICTOYHHUKA U HAXOOAIITUXCA B HauboJiee HEBBIT'OAHBIX Tonorpa(bnqecm/lx YCIOBUSIX.

CriocoObl coelMHEHUsl IUIACTMACCOBBIX TPYO, COCTUHHUTENBHBIX AETajel M apMmarypbl U
MeCTa UX PacIoJIOKEHUS YCTaHABIMBAIOTCA PEKOMEHIAIIUSIMU B 3aBUCUMOCTH OT:

- Ha3HaueHUs TPpyOOIpoBoIa,

- CBOMCTB MaTepuana,

- BUJIa, HOMEHKJIATyphl U pa3MepoB TPYO, COETMHUTENBHBIX JeTallell 1 apMaTyphl,

- paboyero JaBiIeHUS U TEMIIEPATYPbl TPAHCHOPTUPYEMOU BOABDI,

- HOPMATUBHOT'O CPOKa CITY)ObI TPyOOIIPOBO/IA,

- cmocoba MPOKIAIKK TPyOOTPOBOAa M YCJIOBHH BBIOJHCHUS CTPOHMTEIHHO-MOHTAKHBIX
pabor,

- TEMIIEPATYPhI OKPYKAIOIIEH CPEeIbl,

- INTAHUPOBOYHBIX pemeHHﬁ.

Bun coenuHeHus ciegyeT NpUHUMAaTh W3 YCIOBHM oOOecnedyeHuss TepMETUYHOCTH MU
OPOYHOCTH TpyOOmpoBOAa Ha BeCh IMPOEKTHUPYEMBbI CpPOK JKCIUTyaTallMd, a Takke
TEXHOJIOTUYHOCTH MPU MOHTAXE U BO3MOXKHOCTH PEMOHTa TPyOOIpOBOAa.

Pa3nemHbIe coenMHEHHMS TPEAyCMAaTPUBAIOTCS B MECTax YCTAaHOBKM Ha TPyOOIpoBOjE
apMaTypbl M TPUCOCIUHEHUS K OOOpPYIOBAaHWIO W JUIS BO3MOXHOCTH JICMOHTa)XXKa JJICMCHTOB
TpyOOIpoBOJa B MPOIECCE SKCIUTyaTallud. DT COEOUHEHUS JOJDKHBI OBITh PACHOJOKEHBI B
MeCTax, JOCTYIHBIX JJI1 OCMOTpPa U PEMOHTA.

Mertannmuueckue JcTajin COGI[I/IHCHI/II\/JI JOJI?KHBI OBITH M3TOTOBJIEHBI W3 KOPPO3UOHHO-
CTOMKOTO Marepurajia Ui 3aluIICHbl HAACKHBIM ITOKPLITHEM.

Cpoxk ciy>x0bl COeTMHEHUH T0JKEH COOTBETCTBOBATH CPOKY CIYKOBI TPYO.

3amopHas W BoAopa3z0OpHas apMmaTypa JOJDKHA HMMETh HEMOJBIDKHOE KpeIeHHe K
CTPOUTCIIBHBIM KOHCTPYKHOUAM JJId TOTO, 4TOOBI YCUiIMA, BO3HHUKAOMIUE IIPpH HCIIOJB30BaHHUU
apMaTypoii, He epeaBajuch Ha TPYOBI.

[Ipu cOopke (rmaHIEBBIX COCTUHEHHI TPYOOMPOBOIOB 3aMpPEUIACTCS YCTPAUBATh MEPEKOC
¢1aHIIeB MyTeM HEPaBHOMEPHOTO HATATUBAHHS OOJITOB M yCTPaHEHHs 3a30pOB MeXAy (IaHIaMu
IIPY TOMOIIY KIMHOBBIX IPOKJIAJ0K U IMIai0.

3akioueHue

BHenpeHne WHHOBAIlMOHHBIX TEXHOJOTHH  CTPOHUTENIHCTBA OPOCUTEIBHBIX  CHCTEM

MpeyCMaTPUBAET yAyUIIEHHE METHOPATUBHOTO COCTOSIHUS OPOIIAEMBIX 3€MEIb, PEKOHCTPYKIIHIO

CUCTEM M OTAEIbHBIX TPYOONPOBOAHBIX CETEH U COOpPYXKEHHH, MOBBILIEHUE KO3PPuIeHTa

64



ITOJIE3HOTO ,Z[efICTBHSI CHCTEM UM  OTACIBHBIX €€ 3BCHBCB, IIOBBIIICHUC ypomaﬁﬁocm

CEJIbCKOXO35MCTBEHHBIX KYJIBTYP.
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VK 631.347

HNCCJIEIOBAHUE KAYECTBEHHbBIX l;[OKA3ATE.JIEI71 ITOJIMBA
MHOI'OOIIOPHOH JOXKXIAEBAJIBHOU MAIIIMHbI «BAMBYK»

H.®. Puvixcko, 0. m. n., b.H. benvmuxkos, C.H. Poisicko, E.C. Cmupnos, E.A. Illuwenun
Dedepanvroe 2ocydapcmeentoe HayuHoe yupexcoenue « Bouicckuil nayuno-ucciedosamenbcKuil
uncmumym euopomexuuxu u meauopayuuy, Capamosckas oonacms, 2. JHeenbc

AnHoTanus. [TpuBeaeHbl TEXHUUECKHE U KAU€CTBEHHBIEC MOKA3aTENM HOBOM J10XK/1€BAJIbHOM
MammHbl «baMOyK» CO CTEKIIOIACTUKOBBIM TPYOOINPOBOJOM, KOTOpas oOecrleunBaeT MOJUB B
HU3KOHAIIOPHOM peKuMe TpH naBiieHnu Ha BXoje 0,2-0,4 MIla B 3aBucuMoOCTH OT MOAM(HUKAIIIH.
JlnnHa MamMHBEI MOXKET U3MEHSAThCA OoT 45 mo 450 M, miomane monmBa - oT 0,95 mo 66,4 ra, a
pacxon BOABI - ¢ 5 g0 65 m/c. YCTpoHCTBa MPHIIOBEPXHOCTHOTO IOJIMBA C JIOXKICBATHLHBIMH
HacaJKaMH KpPYroBOIO M CEKTOPHOrO TMOJMBA, YCTAaHABIMBAEMble II0 YYAIIEHHOW CXEMe
o0ecreurnBarOT PAaBHOMEPHBIN, MEIKOKAIEIbHBIA U BEICOKO3((EKTUBHBIHN MOJIUB.

KiroueBble cjioBa: [IOKIeBalbHBbIE MAMIMHBI, CTEKJIOIJIACTUKOBBIA TPYOOIPOBOJ,

TCXHOJIOTHA ITOJIMBA JOKACBAJIIbHBIX HACA0OK, PaBHOMCPHOCTL U 3(1)(i)€KTI/IBHOCTI) I10JINBA.

MHuoroomnopHas 3eKTpu(UIUPOBaHHAsA OXAEBallbHAs MaIlIMHA KpPYroBOro JeHCTBUS
«baMOyK» BBITIOJTHEHA C TMPUMEHEHHUEM CTEKJIOIUIACTMKOBOTO BOJOIMPOBOSIIETO TPyOOMpoBoIa
aBIsieTcss MHHOBAIMOHHOM pa3pabotkoit OO0 «lloTexMH u K» (pabota Oblia BBINOJHEHA MOJ
pykoBoactBoM B.H. Comsiuenko) [1, 2]. Mamuna «bamMOyk» mpenHasHaueHa Ui TOJUBA BCEX
OCHOBHBIX CEJIbCKOXO3SUCTBEHHBIX KYIbTYpP, B TOM YHUCII€ BBICOKOCTEOENIBHBIX (BBICOTOM A0 2,7 M).
JlaHHass MallMHA COCTOMT W3 MOJEPHHU3UPOBAHHON HenmoAaBmkHOW omnopel JM «®Dperar» u
CTEKJIOTUTACTUKOBOTO TpyOompoBoa (13 TpyO BHyTpeHHUM auameTpoMm 150 mm, 100 mm u 63 Mm),
KOTOPbIA CMOHTHUPOBAH Ha CaMOXOJHBIX TEJIEKKaX C METaUIMYeCKUMHU KOJIECAaMH B BHJE
MHOTOrpaHHuKa. Kaxapiit mpoda€T MaluHbl COCTaBIsIeT 45 M U COCTOUT U3 MATH TPYO JUTMHON 9 M.
OOmas gHA MalIWHBI MOXET U3MEHAThess oT 45 mo 450 M. Jlns  mojaepskaHus
CTEKJIOTUTACTHKOBOTO TPYOOTIPOBO/Ia B BEPTUKATBLHON INIOCKOCTH U JIJIsl 00€CTICUeHUsI JOCTaTOYHOM
KECTKOCTU TPYOOIIPOBOA UCIIOIB3YETCsl CUCTEMA BEPTHUKAIBHBIX M TOPU3OHTAIBHBIX TPOCOB.

[TpuBo KaXKI0W CaMOXOMHOM TENEKKH MPECTaBIsIeT cOO0N BBHICOKOHATIOPHBINM MAaCISTHBIN
HAcoC C JEeKTpoABUraresieM MoIHOCThio 250 Bt, koTOphIi co3maeT nasnenue 7-9 Mlla u nomaer
Macjao B pabouyne TUAPOUMIMHIPHI C XPAmoOBBIM MEXaHU3MOM, CMOHTHPOBAaHHOM Ha CTOWKE
MEPEIHETO U 3aIHETO KOJIEC.

[TonuB ocCylIeCTBIsAETCS MOCPEACTBOM YCTPOMCTB IPHUIIOBEPXHOCTHOIO JOKJECBaHUs, Ha
KOHIIAX KOTOPBIX YCTAHOBJIEHBI JOKIEBAJbHbIE HACAaJKU KPYrOBOIO M CEKTOPHOIO IIOJIMBA

(matentsl 169912, 184629) [3, 4, 10].
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Oco0eHHOCTh JOXKAEBAIbHBIX MAIIMH KPYrOBOTO JIEHCTBUS B TOM, UTO 110 MEPE yAaJICHHS OT
HEMOABUKHOM OMOpbl IUIOLIAAL Kojel [5-7], monmuBaemasi KakJI0M J0XACBaIbHOM HacaaKoM,
YBEJIMYUBACTCS IO KBaJPATUYHOW 3aBUCHUMOCTH, M I 00ECIeYCHHs] PaBHOMEPHOTO MOJIMBA Ha
MEPBBIX NPOJETAX YCTAHABIMUBAKOTCA MAJIOPACXOJHbIE JOKIEBAJIbHBIE HACAJKHU C PACXOJOM BObI
0,03-0,13 sni/c m muamerpom coruta 1,5-2,5 mm. Hacagku ¢ TakuMm JuaMETpOM COIUIA HMEIOT
BBICOKYIO BEpPOSITHOCTh 3acopeHus [8, 9], He oOecmeunBalOT PaBHOMEPHBIM MOJHB U PETYJISPHO
HYXJAI0TCS B OYKMCTKE OT MyCOpa, IMOIMAJALIEr0 BMECTE C IOJMBHOM BOAOW. [[ns CHMKeHUS
3aCOpPEHUs] HAcaJOK INpejiaraercsl yCTaHABJIMBATh HAa MAIIMHE BCE HACAaJKH C MaKCHUMAJIbHBIM
JUAMETPOM COIUIa TMpH YOpaBlIeHUH UX paboToi MOCpeACTBOM OJIOKa yIpaBieHUS W
AJIEKTpOMarHuTHBIX kinanaHoB [11]. Takoe TexHuyeckoe pelIeHUE CI0KHOE U JAOPOroCTOosIee U
MO3TOMY COBEPIICHCTBOBAHHWE CXEMBbI IOJIMBA MaJOPACXOJHBIMU JIOKJACBAIHHBIMH HACAIKaMU
SABJISIETCS] AKTYaJIbHBIM ISl MAIlIMH KPYTOBOT'O JIEUCTBUSI.

Lenp HayuyHBIX HCCIEJOBAaHUN - OINPEACIICHHE TEXHUYECKUX M AarpoOTEeXHUYECKUX
nokazarenei noiausa M «bamMOyKk» cO CTEKIOIIACTUKOBBIM TPYOOIIPOBOJOM B 3aBUCHUMOCTU OT
CKOPOCTH JBIDKCHUSI U JAaBJICHHUS HA BXOJ€ B MAIIMHY, a TaKKe OOOCHOBAHMHU CXEMBI MOJIMBA
MaJjopacxoIHbIMU JOKIE€BAJIbHBIMU HACAJKAMH HA IIEPBOM IIPOJIETE MAIIUHBI.

Uccnenoanus s¢dekTuBHOCTH paboThl MHOroonopHoit JIM «bamOyk» MpoBOAMINCH Ha
nossix OIIX «BomxHUMI'uM». 3neck Oblsla CMOHTHpOBaHA MallliHA JUTMHOU 225 M, UMeromas 5
nponéroB. [lmomans opomenus npu paguyce monmBa 235 M - 17,3 ra. CTeKIOIIACTUKOBBINA
TpYyOOIPOBO MEPBBIX JIBYX MPOJETOB ObLI BBHIMOJHEH U3 TPYO ¢ BHYTPEHHUM quamMeTpoM 150 MM,
TPETHl W YETBEPTHIA MPONETHI COCTOSUIM W3 TPYO ¢ BHyTpeHHUM auamerpoM 100 MM, msIThIi
poJIET - U3 TPpyO C BHYTPEHHUM AuaMeTpoM 63 MM. Pacu€THblil pacxoa BOABI MAIIMHBI COCTABJISIT
30 5i/c mpu naBiaeHuu Ha Bxoje B Mamuny 0,32 MITa.

[Tonesbie uccrnenoanust JIM «baMOyk» BBIMOJHSAIUCH B COOTBETCTBUU C TpeOOBaHUSIMU
CTO AHCT 11.1-2010. «MamuHbl MU yCTaHOBKH JOKJEBaJbHbIE. MeETOOpl  OLIEHKH
(GYHKIMOHATBHBIX TOKa3aTeneiy. JlaBmeHne BOJBI H3MEPSIIM MAaHOMETPOM; PAaJUYC ICHCTBUS
CTPYH — METAJUIMYECKON PYJIETKOM C LIEHOU NesieHusl 1 cM; CKOpOCTh BETpa Ha BBICOTE 2 M — MpHU
MOMOIIM aHeMoMeTpa. WHTEHCHMBHOCTH M CJIOM JOXKJIA, HOPMY TIOJIMBA ONPENETsIN C
UCIIONIb30BAaHUEM MEpPHBIX EMKOCTEH, CpelHUd AMaMeTp Kamelb — C TMOMOINBI0 OyMasKHBIX
(GUIBTPOB, PacXxoj] BOJBI MAIIMHON — OOBEMHBIM METOAOM KaK CYMMY OTICIBHBIX PacXo0JIOB
Ka)XJIOHM JTOXKIEeBAITLHOM HACAIKOM.

PesyabTaTrel m oOcyxaenme. [loneBble uccneqoBaHusi IMOKa3aldd, 4YTO PAcXoi BOJbI
mammHbl «bamOyk» mpu naBiaennn Ha Bxoje 0,32 MIla cocraBmser 30 n/c. [lns oneHku
PAaBHOMEPHOCTH MOJMBA MAIIMHBI IPOBEIEHBI ONBITHI MPHU PA3IMYHOM CKOPOCTU €€ IBHUIKEHUS

(HOpMe ToJIMBA) U JIaBJIeHWH Ha Bxozae (Taou. 1).
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[Tpn MakcUMaIbHOM CKOPOCTH JBMXKCHHS MOCIIEIHEH TeNeKKH 16 M/4 MUHUMAaIbHAs HOpMa
MOJINBA MAUTUHBI, IPU U3MEHEHUH J1aBlieHUus Ha Bxoje B MamuHy ot 0,18 no 0,32 MIla, naxonurcs
B mpenenax 290-348 Mm°/ra. MumnmMansHoe Bpemsi obopora JIM «Bambyk» mIHHOH 225 M
cocTaBiisieT 79 yac.

Tabmuna 1- Hopma monuBa u paBHOMEpPHOCTH noxkaeBaHus JIM «bamOyk» B 3aBHCHUMOCTH OT
CKOPOCTH JIBH>KEHMSI, 1aBJICHUS HA BXOJE U CKOPOCTH BETpa

Ne oneiTa | VT, M/4 M, MM P, MIla VB, M/C Kad. m. Ku. 1. Kus. .
1 16,0 34,8 0,32 1,5 0,712 0,136 0,151
2 10,6 55,2 0,27 2,5 0,703 0,141 0,155
4 16,0 29,0 0,18 1,0 0,762 0,123 0,114
5 16,0 30,0 0,20 1,5 0,733 0,145 0,121

[Tpumeuanue: VT — CKOPOCTh JBMKCHUS TOCICIHEH Tenekku, M/4; M - Hopma monuBa, Mm; P -
naBieHus Ha Bxonxe B MamuHy, Mlla; VB - ckopoctu Betpa, m/c; K3d. m., Ku. n., Ku3. m. —
k03P punreHTs! 3P PEKTUBHOTO, HETOCTATOUHOTO M U30BITOYHOTO MOJTHBA.

HccnenoBanus mokasanu, 4To JoXAeBalibHas MamnHa «baMOyk» oOecrieunBaeT XOpOIIyIo
PaBHOMEPHOCTh MMOJUBa, KOd(hduiueHT 3P¢heKTHBHOTO MOJMBA MPU CKOpPOCTH Berpa 1-2,5 m/c
Haxoautes B mpenenax 0,70-0,76, O1o qocturaercs 3a CYET ydalleHHON YCTAHOBKH JIOKI€BATBHBIX
HacaJloK BIOJb TPyOOIpoBOJa - yepe3 3 M, 4To o0ecrnedynBaeT JOCTaTOYHOE MEePEKPBITHE CTPYH.
OtHomenue paauryca nonuBa Hacanku (R) k paccrosHuio mexnay Hacaakamu (L) HaxomuTcs B
npeaenax R/L = 1,1-1,8, npu mgomyctumbix 3Hadenuss 0,7 (mpesbimieHue B 1,5-2,5 pasa).
PaccranoBka 10k /1€BaIbHBIX HACAIOK MOMEPEK TPyOOIPOBOIa HA TOPU3OHTAIBHBIX TPOCaX BIIEPEN
Y Ha3aJ B IaXMAaTHOM TOPSJKE Ha paccTosiHuEe 3 M 00ecleunBaeT yBEIMUYCHUE IIIUPUHBI 3aXBaTa C
6 10 9 M B Hayase MamHBI U ¢ 11 g0 14 M - B €€ koHIe. Takoil MOHTaXX MOKIEBAIbHBIX HACAIOK
CHU)KAeT CPEIHIOI MHTEHCUBHOCTH N0k ¢ 0,53 mo 0,35 mm/muH (Ha 51 %) B Havyane MalivHbl, U
¢ 1,09 no 0,85 mm/muH (Ha 28 %) B KOHIE TpyOOompoBoaa. JloxkneBanbpbHbIe HacaIKH (HOPMHUPYIOT
MEJIKOKAIEJbHBIN IOk CO CpeaHuM auamerpoMm kKamenb 0,6-0,8 MM, KOTOpBIA CHUXKaeT
DHEPreTHUECKOE BO3ICHCTBYE HA MOYBY U MOBBIIIAET HOPMY MOJIHMBA JI0 CTOKA.

OnopHbie KoN€ca TENEeKEeK BBIMOIHEHB B BUAEC MHOTOTPAaHHMKA W TPU JABHKEHUU
MEePEeKaThIBAECTCSI C OJHOM OMNOPHOW IMOBEPXHOCTH Ha Jpyryr. boisbmas momanb OMNOPHOH
noBepxHoctH (10 0,25 MZ) 1 HeOoJIbIIIast Macca MposETa 00eCeYnBaOT HU3KOE JIaBJICHUE HA TIOYBY
- mopsanaka 70 xIla, yTo B coyeTaHWM C CEKTOPHBIMU HAacaJKaMH, KOTOpbIC CHIDKAIOT TMOIMAalaHue
JOKJISl B 30HY MEPEABIKEHUS KONEC 3HAUUTEIHHO YMEHbINAIOT MTyOuHy Koneu. Ha ctepHe u mocrne

JMCKOBaHMS, TTyOWHA KOJIEW HAaXOIUTCS B Mpefenax 5-7 cM.
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Kapra nacTtpoiiku moxxneBanbHbIX Hacamok JIM «bamOyk» mpuBeneHa B Tabmmie 2. Ha
nepsom mponére /IM «bamOyk» mpu CTaHAApTHON HACTpOWKE M YCTAaHOBKE Ha TpyOe MO JBe
HACAJIKH, TUAMETpP COIUIa KOTOPhIX m3MeHsuicst oT 1,57 mo 3,35 mm, He obecreumioch Tpedyemoe
MEPEKPBITHE CTPYH, TaK KaK HACAJIKU OYEHb YACTO 3aCOPSIIUCH MYCOPOM.

Tabmuna 2 - Kapra HAcCTpoilkM MOKIEBaIbHBIX Hacalok Ha 1, 3 m 5 mponére noXkIeBaabHOU
MamuHbl «baMOyK»

R, O N, D, R, O, N, D, R, O, N, D,
M J/c MT. | MM M a/c IIT. MM M a/c mMT. | MM
Ilepeuviti nponém Bmopoii nponém Tpemuii nponém
9 0,044 1 | 157 | 99 0,924 3 4,3 189 1,804 3 6,3
18 | 0,132 2 1192 | 108 | 1,012 3 4,5 198 1,892 3 6,6
27 0,220 2 | 249 | 117 | 1,100 3 4,8 207 1,980 3 6,8
36 | 0,308 2 |29 | 126 | 1,188 3 5,0 216 2,068 3 7,0
45 | 0,396 2 | 335 | 135 | 1,276 3 5,2 225 2,156 3 7,3

[Tpumeuanue: R - paccrosiHue OT IEHTpa BpalleHus, M; (, - pacXoJ BoAbl Ha TpyOe, Ji/c; N - gucio
Haca/loK Ha TpyOe, wT.; D - tuameTp corma J105k/1eBajJIbHOM HACAJKU, MM.

Jlia yny4iieHuss paBHOMEPHOCTH U KadecTBa MojuBa Ha mepBoM mpoinére [IM «bamOyk»
CXeMy IMOJMBa HacaJloK M3MEHWIM. B Xozae skcrepuMmeHTa ObLIO anpoOMpPOBAaHO ILIECTh TPYII
KOMIUIEKTAllMM HACAJIOK: B KXY TPYINIy BXOJWJIM IO JBE HACAJKU C OJAMHAKOBBIM pPacxo/ioM
Bosibl. TakuM oOpa3om, Ha nponére AIMHOM 45 M OblIIO cMOHTHpOBaHO 12 Hacaok - uepes 3,75 M

(pucyHok 1).

375y 75 M 75n 75M Ay 75 M 75y

}
\
J
]

Pucynox 1 - Cxema pacrnionoxeHus rpyIin Hacajaok (1-6) Ha mepBoM mponéére
TOKIeBATBHON MaIuHbl «baMOyKk» MuHOM 45 M

UtoObl o0O0ecreyuTh JIO0CTaTOYHOE JBOWHOE TMEPEKPHITHE JJIA TOJWBAa HCIOIL30BAN
OJIMHAKOBBIE Hacagku ¢ pacxoqaom Boawl 0,18 n/c u amameTrpom coma 3,9 MM mpu JAaBICHUH Ha

Beixozie 0,16 MIla. Takue Hacagku obecneunmBaNy pajnyc MOJIMBA MOpsaKa 3,9 M, MPaKTHUYECKU
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JIBOMHOE TIEPEKPBITHE CTPYW W XOPOIIYI0 PaBHOMEPHOCTH moJjimBa. Kpome Toro, Hacagku ¢
JUaMETPOM coIuia 3,9 MM OTJIMYAIOTCS HU3KOW BEPOATHOCTHIO 3aCOPEHUSI MYCOPOM.

Kak mokazanu uccienoBanusi, 9To0bI 00eCIIeYnTh PAaBHOMEPHBIN TOJUB HA BCEM MPOJIETE, BPEMs
nonuBa (7T) Kaxaol Tpynmbl HAcaJoOK JOJKHO OBITh MPONMOPLUOHAIBHO IJIOWAAM TOJIUBA
(Tabmuna 3).

Tabmuma 3 - Bpems (7m1) u mnomanp (S) mojauBa KakIOW T'PYIIIBI HACAJTOK B 3aBUCHMOCTH OT
pacmonoxeHus Ha nepBoMm nponére JIM «bamOyk»

3oHa S, Yucno I'pynna | 7T, 3oHa S, Yucno I'pymma | 7,
mommBa, | M° | Hacamok, | HAacamoK | ¢ monMBa, | M° | HACANOK, | HACAZOK | C
M IIT. M IT.
0-7,5 58 2 1 58 | 22,5-30,0 | 393 2 4 393
7,5-15,0 | 168 2 2 168 | 30,0-37,5 | 506 2 5 506
15,0-22,5 | 281 2 3 281 | 37,5-45,0 | 616 2 6 616

s obecrnieueHusi MOCTOSHHOTO pacxoja BOJbI Ha MPOJNETE TPYIIBl HACATOK JOJIKHBI
pabotath mapHo: 1 m 6,2 u 5, 3 u 4. Uepe3 58 cexyH] 1oMBa HacagKaMu MEPBOM TPYIIIBI JOKHA
BKJIFOUUTBCS ILIECTasi TpyIa HacaJoK, BpeMs MojauBa KoTopoi 616 cexynna. OOuiee Bpems MoauBa

MIEPBOI M IIECTOM TPy HACAJ0K COCTaBIsAeT 674 ceKyH (PUCYHOK 2).

56

=

68
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3 zpuynna
4 zpynna "

7 zourna

& Zoyma 676

2 gounng
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393

! yuraa = 674 cex

Pucynok 2 - I'paduk nocnenoBaTenbHOCTH pabOTHI IPYII HaCcaA0K
Ha nepBoM nponére AM «bamOyk»

DTO BpeMsi aHAJIOTUYHO JIJIsI BTOPOU U MATOM Tpynmsl Hacaaok (168 + 506 = 674 cexynn), a
TaKKe JJIs TpeThel U ueTBepToi rpymnimsl Hacanok (281 + 393 = 674 cexyHn).

OcHOBHBIE TTPEUMYIIIECTBA J10K/I€BaTbHON MaluHbI «baMOyK»: HEOObIIas Macca MaIIMHbI
-7 1 (AM «ODperar» - 16 T), 4TO 3HAYUTENHHO CHIKACT MOTPEONIEMYI0 MOIIHOCTh Ha
nepeBIKEHIE MAIINHEI [ 12]; CTEKIIOMIaCTUKOBBIA TPYOOIIPOBO] HE TIOJIBEPIKEH KOPPO3UH, UMEET
3HAUYUTENBHBIN CPOK CIyKObI (40-50 5eT) MU MOXKET HMCMOJB30BAaThCS ISl TOAAYUd yAOOpeHUU H

APyrux XUMHNYCCKHUX npenapaTron npu IIOJINBEC, THUAPABINYCCKOC COIIPOTUBJICHUC

CTEKJIOTIACTUKOBBIX TpyO Ha 30 % HmKe 3HAUCHUH CTANbHBIX TPYO U COOTBETCTBYET 3HAYCHUSM

TUIPABINYECKOTrO COMPOTUBIICHUS OJUITUIICHOBBIM TpyOaM.
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3axmouenue. OrmpeneneHbl TEXHUYECKHWE TIOKa3aTelud paboThl U arpoTeXHUYECKHe
MOKa3aTesy MOoJNBa JI0KICBATbHONW MamHbl «baMOyK» CO CTEKJIOIIIAaCTUKOBBIM TPYOOIIPOBOIOM
B 3aBHCHMOCTH OT JIaBJIEHUS HAa BXOJE U CKOPOCTH €€ ABUKECHUS.

Pa3paborana cxema IUKIMYECKOrO MOJHMBA Ha MEpPBOM Mposiére MamuHbl «baMOyk»,
KOTOpasi MOBBICUT 3(PPEKTUBHOCTh OPOLICHHS Ha MIEPBOM IMPOJETE MALINHBI 32 CYET 0OecreueHus
PaBHOMEpPHOrO IOJIMBA IPU JIOCTATOYHOM IEPEKPBITUM CTPYH, 3HAUUTEIBHOTO YMEHBIICHUS
BEPOATHOCTH 3aCOPEHUsI HACAJOK IIPHU YBEJIMYEHUM JMAMETpa COIia A0 ONTUMAJIbHON BEITUYHMHBI
3,9 mm. Takyro cxemy MoauBa MpeasiaraeTcsl UCIO0JIb30BaTh HA JOKIEBAJIbHbBIX MAILIMHAX KPYTOBOTO

IEUCTBUSL.

CnHCcOK MCI0/Ib30BAHHBIX HCTOYHHUKOB!
1. JoxneBanpHas MamuHa: mar. 2621573, Poccwmiickas Penepanus, MIIK AO1G 25/02 /
Comnsiuenko B.H., I'mneman A.A., HHaiinep M.I'.; 3asBuTens u mareaToobnanatens CoOIITueHKO
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IOOEKTUBHBIE MEPOIIPUATHUSA 110 YKPEIIVIEHUIO HU30BbIX OTKOCOB
SEMJUISAHBIX IIVIOTUH
A.A. Traues", 0. m. n., npogpeccop
M.A. CJllIHbKOl, mazucmpaum 2-20 2o0a ooyuenus, 08.06.01, I'nopomexnuueckoe
CMpouUmenbCmao
1H060qep1<acc7<uﬁ uHoscenHepHo-menuopamusuwii uncmumym umenu A.K. Kopmynosa

@I'bOY BO Jlouckou I'AY, Pocmosckas o6x., . Hogouepkacck

AHHOTaIlI/Iﬂ: B cratbe paccMOTpCH BOIIPOC AKTYAJIbHOCTH TPHUMCHCHUA 00BEMHBIX
MMOJIUMCPHBIX I'€OPCIICTOK ¢ KAMCHHBIM 3aIlIOJIHCHHCM B Ka4CCTBC ITPOTHBOIPO3HOHHLIX CPCACTB B
YKPCIUICHUN HHU30BBIX OTKOCOB 3CMJIAHBIX INIOTUH, UX PA3HOBUJIHOCTH, a4 TaK XC B KauC€CTBC

npuMepa MPUBEIIU CIIOCOOBI, KOTOPBIE MOBBIIIAIOT 3AIIUTY COOPY>KEHHUS OT Pa3pyLICHUSI.

KaroueBbie ciioBa: IJIOTUHA, COOPYKCHHA, BOAOXPAHUIINIIC, ):[aM6a, OTKOCBHI, 3€MJISIHBIC

IIJIOTHUHBI, IPOTUBO3PO3HMOHHOC ITOKPLITUC, o0beMHas reopcuicTka, yKperijICHuEC.

BBenenue. B coBpeMEHHOM THIPOTEXHUYECKOM CTPOUTENBCTBE IJIABHYIO pPOJIb 3aHUMAET
BONPOC 0 OE30MACHOCTH IKCIUTyaTallMk BO3BEACHUH COOpYXeHH. CBSA3aHHO 3TO C MOBBIIICHUEM
YPOBHEM OTBETCTBEHHOCTH NaHHBIX OOBEKTOB. K TakuM THAPOTEXHUYECKUM OOBEKTaM OTHOCST
MOATMOPHBIE TPYHTOBBIE COOPYXKEHUS: TUIOTHHBI 1aMOBI, pa3pyIICHHUs] KOTOPBIX MOXKET MPUBECTH K
TSDKEJIBIM U HEOOpATUMBIM TOCIEICTBUSM, K 3HAYUTEIILHOMY MaTepHaIbHOMY yIIepOy U, TOpOi, K
YeloBeUYeCKUM KepTBaM. [lodToMy JaHHBIE COOpPY)XEHHS JOJDKHBI OBITh  00ecredeHbI
HAJUISKAIMMU CPEACTBAMU 3AIIUTHI OT PA3pyIIUTEILHOTO BIUSHUS BOJIHON CPEJIbI.

[Ipu mpoexTupoBaHUM TJIOTUH M JaMO JIOOOTO YpPOBHSI OTBETCTBEHHOCTH 0C00asi Pojb
yaemnsieTcsl MPaBUILHOMY BBIOOPY MPOTHBOIPO3HMOHHBIX CPEACTB M UX OCHOBHBIX MapaMeTpOB.
KpernieHne oTkocOoB oOecrneurBaeT 3allUTy KakK MPH BO3IACHCTBHHM BOJIH U TEUEHUH (BEPXOBBIX
OTKOCOB), TaK U aTMOC(EpHBIX O0CAaJKOB (HHU30BBIX OTKOCOB). VIMeercs psia MpoCThIX U Hauboiee
MIPUMEHSEMBIX THIIOB MPOTHBO3PO3UOHHBIX MOKPBITHI, B YAaCTHOCTH, KAMEHHOE (B BUE HAOPOCKHU
WJIM MOCTOBOM HakIaaku) [1].

B mocnenHee Bpemsi yamie BCEro MPUMEHSIOTCS OOBEMHBIC MOJMMEPHBIE TE€OPEIIeTKU
COBMECTHO C KAMEHHBIM 3aIOJTHUTENIEM (Yalle BCEr0 BCTPEUAIOTCS IIEOCHB WM TallbKa) B KAUeCTBE

MIPOTUBO’PO3UOHHOTO KpPEIJIEHUS! OTKOCOB THIPOTEXHHUYECKHX COOopykeHud. Peub wumer o0
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OOJIMIIOBKM KaHAJOB pA3IMYHOIO HAa3HAuY€HUs M BOAOOTBOIALIMX KaHaB, OTKOCax IIPYAOB,
BOJIOXPaHWIHIL, OTCTOMHUKOB U IPYTUX BOAHBIX OOBEKTOB.

W3BecTeH psin ciydaeB MPUMEHEHHSI 00bEMHBIX TEOPEIIETOK MPH YKPEIUICHUU BEPXOBBIX U
HU30BBIX OTKOCOB KPYIHBIX TJI0THH U 1aM0 [2]. Tak B 2009 rony B Ka3zaxcrane Bo3BeneHa namoa,
npelHa3HaYeHHas s 3alluThl OT 3aTOIUIeHHUs JeBoOepexkbs I. Acranbl HbiHe Hyp-Cynran B
NEpUOJ MABOJKOB. YKpEIJIEHHUE BEPXOBOI'O U HU30BOI'O OTKOCOB OCYIIECTBJISAJIACH I€OPEIIETKON €
3aMOTHEHUEM S[YeeK YIUIOTHSEMBIM TPYHTOM. J[amMOa BEHITIOTHIIIA CBOE MPEIHA3HAUCHUE ABAXK/IBI: B
nepuoj HaBoaHeHu BecHou 2010 u 2014 rona. IIpu 3TOM KpernsieHuH B MOJHOW Mepe MoKaszaio

CBOIO BBICOKYIO 3(hpekTuBHOCTH (pHc.1).

[N > N

O T Rty

1 — npomueosposuonnvlii 2eomam, 2 — 3auUMHbLL CLOU 2PYHMA, MOJWUHOU 5-7 cM, €
noceeom mpasvl, 3 — ankep, 4 — ankepuas mpanuies; 5 — kamenHas Habpocka; 6 — oopammuulii
Gunemp uz ceomexcmuns; *YBB — ypoeens 6vbicoxux 600.

Pucynok 1 — CxeMa KOHCTPYKIIMHU YKPEIUIEHUS OTKOCOB I'PYHTOBOM IJIOTUHBI C

HCIIOJIE30BAHHEM 00BEMHBIX MOJIMMEPHBIX I'€OPCHICTOK

Tak ke cymecTByeT H300peTeHue, KOTOpPOE OTHOCHUTCS K THUJIPOTEXHUUYECKOMY U
MPUPOIOOXPAHHOMY CTPOUTENBCTBY M MOXKET OBITh HCIOJIb30BAHO B KAaue€CTBE aHKEPOB MpHU
4Ype3BbIYalHBIX CUTyalMsiX. MI3BECTHOE yCTpONCTBO JUIsl YCTAHOBKU AHKEPOB [3] XapaKTepusyeTcs
TEM, 4TO BKJIIOYAET YKJIAJIKy BHAXJIECT IJIETEHOM CETKU IyTEM pa3MaTbIBaHUS PYJIOHOB JUIMHHON
CTOPOHOHM TMONepeK HampaBiICHHUs IBMKEHHsI CKJIOHAa C 3aKpEeIUICHHEM Ha OTKOCE aHKepaMu ¢
KOHUYECKMMH HaKOHEYHUKaMHU.

HenocraTkaMu 7aHHOTO TEXHUYECKOTO PELICHHUS SABIISIOTCA:

- yCTaHOBKa OOJIBIIOTO KOJUYECTBA aHKEPOB TPEOyeT MHOTO BPEMEHH, TOCTaTOYHO JI0OPOTO

Y HEJOCTATOYHO HAJEIKHO;
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- HU3Kast 3P(HEKTUBHOCTH M IKOHOMHYHOCTb.

Haunbonee OMM3KMM TEXHHUYECKUM pELICHHEM SBISETCS YCTPOMCTBO Ui aHKEPOBKH
IIPOTUBOOIIOJI3HEBBIX COOPYKEHUH [4], BKIIOYANOIIEE YKIJIAAKy BHAXJECT IJIETEHOM CETKH IyTEM
pa3MaThIBaHUS PYJIOHOB JUIMHHOM CTOPOHOH TONMEpeK HampaBieHHUs JABMXKEHHS CKJIOHA C
3aKperyieHHeM Ha OTKOCE aHKepaMH C MTOBOPOTHBIMU HAKOHEYHUKAMHU.

- TpedyeTcst 00JIBIIIOE KOJTMYECTBO AaHKEPOB;

- IpeAJIaraéMoe YCTPOMCTBO YAaCTO aHKEPYETCS B BOJOHACBHILIECHHBIN TPYHT.

Lenbto n300peTeHust siBiseTcs MoBblieHue 3()(HEKTUBHOCTH U HAJIEKHOCTU YKPEIUICHUS
OTKOCHBIX KperuieHuil nam0O. IlocraBneHHas menb JOocTUraeTcss T€M, YTO Ha BEPXOBOM OTKOCE
TaMOBl  YKJIAJIBIBACTCS OTKOCHOE KpemieHue ¢ ¢aprykoM. OOBIYHO B KadecTBE OTKOCHOTO
KpEIUICHUsI WCHOJb3yI0T TabMoHHOe WM OeroHHoe. Ha HHM30BOM OTKOce aaMObl 3abuBaeTcs
MIPOBOJIOYHBIN aHKEp MO M3BECTHBIM TeXHOJOTUsM (puc. 1, 2). [IpoBONOYHBIN aHKEp COCTOUT U3
MPOBOJIOKH, KOTOpasi TEepeKHHyTa uepe3 OETOHHbIe IWIMHIPUYECKHE OJIOKH, KOTOpPbIe
VKJIQBIBAIOTCS B MeCTax u3ruba. AHKEp CHAa0XKEH 30HTUKOBBIM HAKOHCYHUKOM. 3aOWBKa
IIPOBOJIOYHOI'O aHKEpa OCYILIECTBISIETCS C IMOMOIIBI0 Hampasistomeld mradru. [locne 3abuBku
MPOBOJIOYHOTO aHKepa Ha TpeOyeMylo TNyOWHY HampaBisiolias INTaHTa W3BJIEKAeTCs, a aHKep
OCTaeTcsi B IpyHTE. 30HTHUKOBBIM HAKOHEYHHK IMPH MOATSATUBAHUU MPOBOJOKH pacKpbiBaeTcsa. B
MecTax Ieperuda IpPOBOJIOKM MOJ Hee YKiIaJbIBaeTcsi OETOHHBIM LMIMHApUYeckuil Onok. Ha
OETOHHOM LWJIMHJPUYECKOM OJIOKE NMPEeayCMOTPEHbI HANPAaBISIOUIUMN KpPENexX, CKBO3b KOTOPBII

IpoxoauT IMPOBOJIOKA. BerHHH 4acCTb I[aM6BI nin rpe6eHL HaxoauTCd B CYyXOM COCTOSIHHU H

(I)I/IJ'ILTpaI_II/IOHHBIC IMOTOKH HE JOXOAAT OO TOM YaCTH I'pyHTa, B KOTOPYIO 3a0uBaeTCs AHKEp.

11

1 - 0amba; 2 — omxocHoe kpennenue, 3 — papmyk; 4 — HU3060U omroc 0amowvi; 5 —
npogonoyHulll ankep, 11 — depego.

Pucynok 2 — [lonepeunoe ceueHnne 1aMObl ¢ OTKOCHBIM KPETJIEHUEM
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2 — OMKOCHOE KpenieHue, 4 — Hu30801 OmKoc 0amobl, 5 — npo8oNoUHbIl aHKep, 7 —
bemonnblil yununopuyeckuii 010k, 11 — depeswsi.

Pucynoxk 3 — Ionepeynoe ceyenne 1aMObI C OTKOCHBIM KPETICHHEM, BH]I CBEPXY

PaboTta mpoBOJIOYHOrO aHKepa € 30HTHKOBBIM HAaKOHEUYHUKOM OCYILECTBIISETCS 3a CUeT
3axBara rpyHTa. Cuja BblIepruBaHus IPOBOJIOYHOIO aHKEpa CKJIa/IbIBAETCS U3 Beca MOJHUMAEMOI 0
IIPOBOJIOYHBIM AHKEPOM TIPYHTa M IPEOJIOJIEHUS PEAKTUBHOM CHJIbI CLEIUIEHHUS IMOAHMMAEMOIO
AQHKEpOM TpYHTAa O NPUMBIKAIOIIUKA TPYHT MO OOKOBOM TOBEPXHOCTH IIPHU BBIACPTUBAHUHU
IIPOBOJIOYHOIO aHKEpa.

Ha Hu30BOM OTKOCE B Me€CTax YCTAaHOBKHM 30HTHKOBBIX AHKEPOB 3aCaKUBAIOTCS JEPEBbS,
KOpHEBasl cucTeMa KOTOPbIX 3HAUUTEIbHO YCUIIMBAET 3aKPETJICHUS! IPOBOJIOYHBIX aHKEPOB.

Ha pucynke 2 wu300pa)keHO TMOMEPEYHOE CEUYCHHE IaMOBl C OTKOCHBIM KpEIJICHUEM,
3aKpeIUIEHHOE MPOBOJIOYHBIMU aHKepaMH Ha HU30BOM OTKOCE, OOLIMI BUA; HA PUCYHKE 3 - TO XKe,
BU/| CBEPXY.

Ha nmam6e 1 ykpersiercs BEpXOBOM OTKOC OTKOCHBIM KperuieHueM 2 ¢ ¢aprykom 3. Ha
HU30BOM OTKOCE AaMObl 3a0MBaeTcs IMPOBOJIOYHBINA aHKEp, COCTOSALIUI W3 MPOBOJIOKU, KOTOPBII
NEPEeKUHYT Yepe3 OCTOHHBIN IMIMHAPUYECKUI OJOK M HMeeT 30HTUKOBBbIM HakoHeuHUK. Ha
OETOHHOM LWJIMHIPUYECKOM OJIOKE MPEeAYCMOTPEH HAaNpaBISIONINI KpemneX, CKBO3b KOTOPBIH
MPOXOJUT MPOBOJIOKA.

PaGota mpoBoIOYHOTO aHKepa C 30HTHUKOBBIM HAKOHEYHHKOM OCYILIECTBISETCS 3a CUET
3axBara rpyHTta. Ha HM30BOM OTKOCE B MeCTax yCTaHOBKHM 30HTHKOBBIX aHKEPOB 3aCaKMBAOTCS
nepesbst 11.

Crioco0 3akperyieHus! KperieHui 1aM0 Ha HU30BOM OTKOCE OCYILIECTBIISIETCS CIEAYIOLUIUM
oOpa3om. Ha namGe 1 ykpemsieTcss BEpX0BOil OTKOC OTKOCHBIM KperjieHHeM 2 ¢ ¢apTykom 3 (puc.
2, 3). B xauecTBe OTKOCHOTO KpEIUJICHUS MOXET OBITh JII0OOOW THN KpEIUIEHUH: rabMOHHOE WIIH

6eronHoe. Ha Hu3zoBoM oTkoce aaMObl 4 3a0uMBaeTCsl MPOBOJOYHBIM aHKep S5, COCTOSIIUN M3
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MIPOBOJIOKU 6, KOTOPBIA TEPEKUHYT Yepe3 OETOHHBIM NUIWHIPUYECKUH OJIOK 7 W HMEeT
30HTUKOBBIM HAaKOHEUYHHUK &. 3a0MBKa MPOBOJOYHOTO aHKepa S5 OCYLIECTBISETCS C MOMOIIBIO
Hanpasisomeil mranru. Ilocne 3a0MBKM NMPOBOJIOYHOrO aHKepa 5 Ha TpeOyeMyro TIyOHHY
HaIIpaBJIAOIIAs IITAHIA U3BJIEKAETCS, @ AaHKEP OCTAETCS B IPYHTE. 30HTUKOBBI HAKOHEYHUK & MpHU
MOJATATUBAHUY MPOBOJIOKU 6 MOCTENEHHO packpbiBaeTcs (puc. 3). B Mectax neperuba mpoBosioku 6
MOJI Hee YKJIAIhIBacTCd OCTOHHBINA IMUIMHIApHUYECKUU OIok 7. Ha OETOHHOM IWIMHIPHYECKOM
0Ji0ke 7 TPenyCMOTPEH HaNpaBJISIIOUIMN Kpenex 9, CKBO3b KOTOPBIN MPOXOAUT IpoBojoka 6. Ha
HU30BOM OTKOCE 4 B MeCTaxX YCTAaHOBKM 30HTHUKOBBIX AHKEPOB &8 3acakMBaroTCs JepeBbs 11,
KOpPHEBAasl CUCTEMA KOTOPBIX 3HAUYUTEIBHO YCUIIMBAET 3aKPEIUICHHUS IPOBOJIOYHBIX aHKEPOB 5.

[Ipennaraemplii cnoco® YCTaHOBKM IPOBOJOYHBIX AaHKEPOB IIO3BOJISIET 3HAUYUTEIBHO
MOBBICHTH CKOPOCTh YCTAHOBKU M CHU3UTH CE0ECTOMMOCTh PadoT 10 MHHUMYMa.

[Ipennaraemelii cnoco® MOXHO 3(PGEKTUBHO NPUMEHATH UIS YKPEIUIEHUS OTKOCHBIX
KpeIuieHui 1aM0 KPYIHBIX IUIOTHH, I/I€ B Pe3ybTaTe BOJHOBBIX MPOIECCOB OTKOCHOE KPETICHUE
croi3aeT BHU3 M Tpedyercs 3((eKkTuBHOE KpersieHHe BHE BOJOHACBHIIICHHON 30HBI Ha rpe0He
MJIOTUHBI.

HuzoBoil 0TKOC 3€MIISIHBIX IUIOTHH MOABEPKEH BO3JCHCTBUIO aTMOC(EPHBIX OCAAKOB; AJIS
ocnabiieHusl X pa3pyIIAoIIero BO3ICHCTBUS IPEIyCMaTPUBACTCS KPEIJICHHE OTKOCOB.

Haubonee nomynsipHble BUIBI KPEMJIEHUS HU30BBIX OTKOCOB - 3alyXXEHHE, TEPHOBOE U
rPaBUNHO-TAJICYHUKOBOE TIOKPBITHUS.

CaMbIM TIPOCTBIM ¥ SKOHOMHYECKH BBITOJHBIM CIOCOOOM KpEIJIEHUS OTKOCOB SIBISIETCS
3aIy’)K€HUE, T. €. UICKYCCTBEHHO CO3IAaHHBIN JEPHOBBIM IIOKPOB 3a CUET IIOCEBA MHOTOJIETHUX TPaB.
Ho B sTOM crocobe ecTh CBOM MUHYCHI HampuMeEp, MpPHU TIUHUCTBIX WM TMECYaHBIX 3E€MJIISTHBIX
IUIOTUHAX, KOTJa IPyHT OTKOCA MaJlo MPUTOJEH JUIsl MPOU3pacTaHMsl TpaB IO IJIOCKOCTU OTKOCA
MpPEABApPUTENIbHO HACBINAIOT CJOM pacTUTENbHOM 3€MJM, a 10 HEMY BBICEBAIOT CEMEHa
MHOTOJICTHUX TpaB [5-7].

Ha kpyTbIx OTKOCax, OCOOEHHO KOTJa OHM CJIOK€Hbl U3 TJIMHUCTBIX TPYHTOB, CJIOH
pacTUTEIbHOW 3eMJIM MOKET Croji3aTh. YTOOBI 3TO HE JOMYCTUTh, YCTPAUBAIOT YIiIyOleHus -
00p0o3/1bl, Hape3aeMble MapajieIbHO OPOBKE OTKOCA.

HecMmoTpst Ha IPOCTOTY M IOCTYIMHOCTH CIIOC00a KPETIEHNsI HU30BBIX OTKOCOB 3aTy)KEHUEM,
3TOT crnoco0 NPUMEHSETCS TOJNBKO Ui HEeOONbIION BHICOTHI IUIOTUH. Jleno B ToM, 4YTO JUIst
MOJIyYEHUs TPOYHOTO JIEPHOBOIO MOKPOBA CIIOCOOHOTO MPOTHUBOCTOATH pa3pyLIaoNIeMy JeHCTBUIO
atMoc(epHBIX (akTOpoB, TpeOyeTcs MPOJOIKHUTENbHOE BpeMms. [0 TOSBICHHS B PHIXJIIOM
3alIUTHOM PACTUTEIHLHOM CIIO€ MPOYHON KOPHEBOW CHUCTEMBI, KOTOpas COOCTBEHHO W MpPHAAET
MPOYHOCTH MOKPBITHIO, OOUJIbHBIE J0KIU U JIUBHU, a, CIIEJOBATEIbHO, U PYUYEHKH, CTEKAIOIIUE 110

OTKOCY, MOT'YT HE TOJIbKO CMBITh CJIOH PACTUTENBHOMN 3eMJIH, HO U 1eOPMUPOBATH TPYHT OTKOCA.
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B KakoH-TO cTeneHu NpeNOTBPATUTH Pa3MbIB HU30BOTO OTKOCA JIOKIEBBIMHM OCAaJKaMHU
MOKHO 3aJy)KEHUEM B JIEPHOBBIX KieTKax. JlepHOBBIE IOJIOCHI KJIETOK, YJIOKEHHBIE 110 ABYM
B3aMMHO TEPIEHAMKYIAPHBIM HAMpaBlIeHUsIM 1oja yrioM 45° Kk OpoBKE OTKOCa, HE [ar0T
(GopMHpOBATHCS COCPEIOTOUYEHHBIM CTPYHKaM M B TO K€ BPEMS WUIPAIOT POjb YIOPOB IPOTHUB
CIIOJI3aHHUS IIPUCHIIKU IO OTKOCY.

JIeHTbl KIJIETOK BBINOJHAIOT W3 IITYYHBIX JEPHUH, YJIOKEHHBIX HENOCPEICTBEHHO Ha
CIUIAHUPOBAHHBIM TI'PYHT OTKOcCa. lIpy MeXaHM3MPOBAaHHOW 3aroTOBKE II0JIy4arOT JICHTOYHbIC
JEPHUHBI 10 ABYX MeTpoB. I NpeaynpeKIcHus, CMEIEHUs JEPHUH UX KPENAT K NOBEPXHOCTU
OTKOCa JIEpEBSHHBIMH chuuamMu UiMHOM 20-30 cM, KpYyrjioro Wil MNpSMOYTOJIbHOTO CEYCHUs
IPUMEPHO 2X2 CM C 3a0CTPEHHBIM KOHIIOM. BHYTpEHHIOI0 4acTh KJIETOK 3aChINAIOT PACTUTEIBHON
3emJIeH 3al0/ITUII0 C BEPXOM JIEPHUH U 3aTEM 3aCEBaIOT TPaBaMHU.

Ilocne mpowuspacTaHusi pacTUTENBHOI'O MOKPOBA B KJIETKaX HU30BOM OTKOC OyAeT UMETh
CIUIOIIHOW  3€JIEHBIH  IIOKPOB, CIIOCOOHBIM  NPOTUBOCTOSNTH  pa3pylIalolieMy  JAEHCTBUIO
aTMOC(epHBIX BIUSHUA. Eciam HET nepHa WM HEKOTAa KIaTh €ro MPH)KWBAaHUS Ha OTKOCE, IS
00pa30BaHMs KIETOK IPUMEHSIOT KaMEHb.

Bo Bcex ciydasx, Korja HM30BOHM OTKOC IUIOTHHBI YKPEIUISIIOT 3aJIy’>KCHHEM, CIIEILYyeT
IPUMEHATh CMECH CEMSH MHOTOJIETHUX TpaB, KOTOPbIE CBOEH XOpOLIO DPA3BUTOM KOPHEBOU
CHUCTEMOM CO3JAI0T IMPOYHBIM JEPHOBOW IMOKPOB, a MOAOUPATh TPABOCMECH HYKHO C YYETOM
reorpapuuecKrx 30H, MPUBJIEKAsl ISl 3TOTO CBEAYIINX CIEIUATNCTOB-TYyrOBOJIOB.

UroObl MOCEesiHHbIE CeMeHa He CIyBal BeTep, MPOBOJAT JIerKoe YIJIOTHEHHE
MOBEPXHOCTHOTO ciosi. [yt ©osiee paBHOMEPHOTO paclpesielieHns CeMSH IpU MOceBe, KOrjaa OH
BEJIETCSI BPYYHYIO, K HUM J0OaBISIOT MECOK, CYyXYyI0 3€MJII0 WM BlakHble onuiku. [Tonmesno B
CMECh CEeMsIH, COCTOSAIIUX U3 JIYTOBBIX TpaB, 100aBIATh CEMEHA MOKPOBHBIX 3J1aKOB - PXKH, TUMEHS
WIA OBCa, CTEOJM KOTOPHIX XOPOIIO 3alMIAIOT MOJOAbIE BCXOAbI TpaB OT 3aMOpPO3KOB,
OCYILIAIOLIEro JEHCTBHS BETPA U COJIHEUHBIX JIy4EH.

3akiawvenne. VI3 Bcex TMEpEeUUCIEHHBIX B CTaThe CIOCOOOB, CIOCOO YCTaHOBKHU
IIPOBOJIOYHBIX AHKEPOB SBJsETCS Haubosiee >(PQPEKTUBHBIM, TaK Kak IO3BOJSIET 3HAUYUTEIBHO
MOBBICUTh CKOPOCTh YCTAHOBKU M CHU3UTH CEOECTOMMOCTH paboT 0 MUHMMYyMa. JlaHHBIN CrOCO0
MOYKHO TPUMEHATh JUIsl YKpEIUIEHUs] OTKOCHBIX KpeIUieHWH aaM0 KpYHHBIX IUIOTHH, T/ie B
pe3yJibTaTe BOJIHOBBIX MPOIECCOB OTKOCHOE KpEIJICHUE CIOJI3aeT BHU3 U TpedyeTcs 3 dexTruBHOE

KpCIIJICHHUE BHC BOHOHaCBIHIeHHOﬁ 30HBI Ha rpe6He IIJIOTHUHBEI.
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YK 631.347.2:532

HEKOTOPBIE OCOBEHHOCTHU PACYETA T'NIPABJIMYECKUX ITAPAMETPOB
OPOHTAJIBHBIX TOXKAEBAJIbBHbIX MAIINH

C.C. Cagywikun, 6e0. HayyHblli COMPYOHUK, KAHO. meX. HAYK,
A.B. Azeitkun, cmap. HayuHwlli COMPYOHUK, KAHO. MeX. HAYK
DedepanvHoe cocyoapcmeenHoe 6100dcemHoe HayuHoe yupexcoerue « Bcepoccutickuii HayyHo-
UCc1e008amenbCKUll UHCIMUMym cUcmem OpoueHUs U ceibxo38000cHabdcenus «Paodyeay (OI'BHY

BHUU «Paodyea»), Mockosckas 06.a., Konomenckuii pation, Poccus

AHHoTauus. B cratee mpeacTaBiIeHbl HEKOTOPBIE OCOOCHHOCTH pacyeTa THAPABINYECKUX
napamMeTpoB (PPOHTANBHBIX  JOXAEBAIBHBIX MAIIMH W METOAMKY pPACCTAHOBKM HACAOK U
JOX/I€BAbHBIX aIlllapaTOB MpH HKCIUIyaTallMM Ha YKJIOHOBBIX 3emiisix. llpeanoxen wmeron
THJIPABIMYECKOT0 pacyeTa BOJOINPOBOMAALIET0 I0sAca (PPOHTANBHBIX JOXAEBAJIbHBIX MAIlKH,
KOTOPBI TO3BOJISIET OIEHHUTh THAPABIMYECKHE IapaMeTpbl MAIlWHBL, padoTalommx Ha
OIPENIEIEHHBIX YKIOHAX OPOLIAEMBIX MOJIEH.

KiroueBble ci10Ba: rupaBinyeckie Mapamerpsl, pacxo, 10Kaeo0pa3yrolee yCTpoiCTBo,
JOKIEBaJIbHAs MalllHA, HAcaJK{, HAcOC, LUIAHTOBBIE JI0’KJEBATEIH, CEIbCKOXO3SHCTBEHHBIC

KYJIbTYpHI.

Bb160p OCHOBHBIX THAPABIMYECKHUX IMapamMeTpoB (pacxoja M HaAmopa) MIHUPOKO3aXBATHBIX
JOKIEBAIBHBIX MAalIMH OOYCIOBJIEH MHOTOYHUCICHHBIMHU (DakTopamu, cpela KOTOPBIX CIETyeT
OTMETUTH pPa3Mephl, peibed MOJUBHOTO Yy4YacCTKa, IMEPEYCHb CEIbCKOXO3SHUCTBEHHBIX KYIBTYD,
MPUHATHIN I TaHHOW 30HBI THIPOMOJYJIb, SKOHOMHUYECKHE U IKCIUTyaTallHOHHBIC TOKa3aTeIH.
OOBIYHO JOXACBATbHAS MalllMHA PACCUUTHIBACTCS TMPUMEHHUTEIBHO K €€ YCTAaHOBKE Ha
€CTECTBEHHOM TOPU30HTAJIBHOM WJIM BBIPOBHEHHOM YydacTkax. Cxema pacCTaHOBKM HAcaJoK U
JOKJIEBAIBHBIX allapaToB BRIOMPAETCS U3 YCIOBUS PABHOMEPHOTO paclpeleieHHs pacXxo/a BIOIb
BOZIOTIPOBOASAIIET0 mosica. [lo AOMyCTUMBIM OTKJIOHEHHSIM pPacxoja OMPEACISIOTCS TPEIebl
YKJIOHA YYaCTKOB, Ha KOTOPBIX MOXKET paboTaTh MaIllHa.

JloxkaeBalbHbIE MAIUHBI TPEACTaBISET COOOW JOBOJBHO CIOXKHYIO THAPABIUYECKYIO
CUCTEMY, COCTOSIIYI0 W3 HAIMOPHOTO TPYyOOMpOBOAa C MOXKICOOPa3yIIIMMHU YCTPOWCTBAMU U
Hacoca. Pabodyeit TouKoOH TUAPABINYECKOM CHUCTEMBl SIBJSIETCA TOYKA COBMENICHHUS
TUAPABIMYECKON XapaKTEPUCTHUKUA HAIIOPHOTO TPYyOOMpPOBOIa JOXKAEBATLHON MAalIUHBI ¢ pabodeit
xapakrepuctukoi Hacoca [1]. KoopauHaTel 3TOH TOYKH COOTBETCTBYIOT MPOU3BOJUTEIBLHOCTH

JIO’KICBAIBHOM MAIlIMHBI W HAIopy, CO3J4aBaeMOMYy HAacocoM. Ecnu [0KaeBajabHBIE KpbUIbS
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MAalllMHbl PACHOJIOKEHBI Ha OAMHAKOBBIX YYacTKax M MMEIOT OJIMHAKOBOE KOHCTPYKTHBHOE
UCTIOJIHEHUE, TO MX THJIPABIMYECKUE XapaKTEPUCTHKH OyIyT COBMagaTh. B 3TOM ciydyae pacxof
MaIIMHBI MEXy KPBUIbSIMU pacrpeaensaTcs nopoBHy. Koraa noxeBanbHas MallMHa paclojioKeHa
Ha YKJOHE, TO BCIJIEACTBHME IEpernaja IeoAe3MYeCKUX BBICOT, THMAPABIMYECKHE CONPOTUBICHUS
JBYDKEHUIO BOJABI 110 TpYyOOIIpOBOJAM KpBUIbEB OYAYT HEOJUHAKOBBIMM, BCIEICTBUE YErO,
THJIPABIMYECKasl XapaKTePUCTHKAa HAMOPHOTO TPYOOIpPOBOJA KPBUIEB W MAIIUHBI B IIEJIOM
U3MEHHUTCS, YTO MPHUBEACT K CMEIICHUIO KOOpJAMHAT pabouell TOYKM CUCTEMbI M H3MEHEHHIO
napameTrpoB - pacxoga Q u Hamopa Hacoca H. IlomMumoO 3TOro mpou3oljer 3HauuTEIbHOE
nepepacnpezieseHle pacxoJ0B MEXy KPbUIbSIMU J0K/1€BAIbHOM MaIlIUHBL

Omnpenenenne (PpaKTHYECKUX PACXOJOB HACAIOK M PACTPEACICHHE MX MEXIY KPBUIbSIMHU
JOKJIEBAIbHON MalllMHbI, pa0oTaroIlel Ha YKJIOHE, IPOU3BOAATCS CIEIYIOIIUM 00pa3oMm.

3ajaBasch 3Hau€HUSMM CBOOOJHOTO HAmopa B KOHLE KpbLIa, CTPOMM TUAPABIMYECKHE
XapaKTEePUCTUKH KaXKA0Ir0 KpbUIa, UCIOJB3Ys ciielyronue GopMyIibl:

‘O 3Q 0N 1)

n tzdz ¢QoN?2)
0 B "Qmg)

30 — - zyz } ) 1f4)

rae: H - nanop nepen Hacaakamu, M; D h - motepu Hamopa Ha ydacTtke TpyOonpoBoa, o, g,
[l - COOTBETCTBEHHO IJIOIIA/Ib BHYTPEHHErO0 JUAaMETpa HACAIKH, M2, pacxon, M/c; koahpureHT
pacxopa; Q - pacxoa, BXOJAIIMN [0 y4acTKy TpyOomnpoBoaa, m/c; 1, d; A - COOTBETCTBEHHO JNHHa,
BHYTPEHHUH IUaMeTp, M; THAPaBIMYEeCKUN KOI((UIMEHT TpeHHs ydacTka TpyOompoBoaa; Z -
OTMETKa HacaJoK C yUE€TOM PacrojIOKeHUs KPhIJIbEB Ha YKIIOHE, M; N - YHCIIO YYaCTKOB.

®opmysbl IpelycMaTpuBaeT BO3MOXKHOCTH (DOPMHPOBAHUS BOJOMPOBOJAIIETO MOsca M3
TPpyO OJIHOTO U HECKOJIBKHX JUAMETPOB (TEIECKOMNYECKON KOHCTPYKIIMHN).

[losnydeHHBIE THUIPABINYECKUE XAPAaKTEPUCTHUKU KpbUlbEeB (puc.l) cymmupyroTcs 10
ropusoHTanu (10 ocu Q), 00pa3ys TUAPABINYECKYIO XapaKTEPUCTHUKY BOJOMPOBOJSAIIETO MOsica
MamuHbl [2]. 3aTeM HaHOCHUTCS paboyasi XapaKTepUCTHKA U XapaKTePUCTHUKA HAcoca, TPUBEACHHAs
K TPOWHUKY IIEHTPAJbHOrO IMpojeTa MAaIlWHbl (Havyaldy BOIONPOBOJMAIIErO TMosica). ITa
XapaKTepUCTUKA TIOJIy4aeTCsl MyTeM BBIYUTAHHWS U3 OpAMHAT XapaKTePUCTHKU HAacoca

TUAPABIMYECKUX MOTEPh yyacTKa TpyOONmpoBoAa, OT Hacoca A0 Havaja BOJOMPOBOJSIIEIO Mosca.
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Touka mnepeceyeHust xapaktepuctuk 4, 5, 7 omnpenenser HANoOp W pacxoj] MallWHbl Ha
COOTBETCTBYIOIIEM YKJIOHE, 10 KOTOPBIM M ONPEIENSIOTCS pacxoisl B O00OMX KpbUIbsiX. Uepes
Touky A (puc.l) mpoBOAMTCS TOPU3OHTAJIbHAS JIMHUS A0 TMEPEeCeUeHUs C TUIPABIUYECKUMU
XapaKTepUCTUKAMU KpbUlbeB (KpuBble 1 u 2). AOcuucchl TOUYEK IMEPECcCeUeHUs: OIMpeNessioT

3HaAYCHUA PaACX0d0B I10 KAXIOMY U3 KPBIJIbCB.

v -

2 -

* ¥

40 80 120 160 Q,a/c
Pucynok 1. Onpeznenenue 0OCHOBHBIX apaMeTpoB A0XkAeBaIbHOM MamuHbl "Kybanp-M"; 1 -
THJIpaBINYECKasi XapaKTepUCTHKA Kpblla Ha ydacTke ¢ ykioHoM — 0,02; 2 - Ha 6e3 yKIOHHOM
y4acTKe; 3 - Ha y4acTKE C YKJIOHOM -0,02(0,13%); 4 - 1+3; 5 - 2+2; 6 - pabouast XapaKTepUCTHUKA
Hacoca; 7 - pabodasi XxapaKTepHCTHKa HAacoca, IPUBEICHHAs K Hayaly BOAOIPOBOJIAIIETO Mosica

[To 3HaueHUsIM Hamopa B Havase BOJOMPOBOIAIIETO MMOsicCa U PacXoa KaxkI0ro U3 KPbLUIHEB
[0 CXeM€ PacCTaHOBKM HACa/IOK CTPOMTCS MbE30METpUYecKas JTMHHS BOJOMPOBOJAIIETO Mosica, U
OTIPENIeNIAIOTCS PACXOAbI OPOCUTEIBHOM BOJIa U3 HACAJOK U JOXK/IEBAIbHBIX anmaparos [3].

Ha ocHoBe aHanmm3a NOJIYYEHHBIX PacX0/10B IPUHUMAETCS PElIeHUE O BO3MOXHOCTH paboThI
MaIllMHBl Ha JaHHOM penbede. B ToMm ciryuyae, eciam OTKIOHEHHS pacXoOB OT CPEAHEro 3HAYECHUS
He npeBbimaoT 10 %, mammHa MoxkeT paboTtath 0e3 perynastopoB. IIpu GombIIMX OTKIOHEHHSIX
pacxoJ0B MO HacaJkaM PEKOMEHAYeTCs YCTaHOBKAa Iepe] HUMH, COBPEMEHHBIX MpPSIMOTo U He
OPSMOTO JACUCTBUS PETYJSATOPOB, KOTOPHIE, B CBOIO OUYEpPE/lb, MO3BOJISIIOT IMOJHOCTBIO BBIPOBHSThH
pacxoIHO-HAIOPHBIE XapaKTEPUCTUKM MO BCEM HAcaJkaM HE MOTYT H3-3a JOMOJHHTEIHHOTO
nepepacnpeeNeHusl pacXo/10B MO KPbIIbsIM MALIMHBI. AHAJTOIHYHbIE IO KOHCTPYKLIUHU PETYIISATOPHI

JaBJICHHUA YCTaHAaBJIMBAIOTCA nepen [[O)I([[COGpaSyIOH_[I/IMI/I YCTpOﬁCTBMHa IIJIaHTI'OBBIX
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noxnaeBareneir 6apadannoro tumna (ILIJIBT), o6opynoBanHbIMU (PepMEHHBIMUA BOJOIIPOBOISIIUMHU
nosicamu. [loaTomMy 1enecooOpa3HO MPOU3BOIUTH THUAPABIMYCCKUN pAcYeT MAIIUHBI C YY4ETOM
MaKCHMAaJbHBIX YKIIOHOB, HA KOTOPBIX TUIAHUPYETCS padoTa PpOHTAIBHBIX JOKICBAIBHBIX MAIWH,
B TOM 4YHCJI€ U IUIAHTOBBIX, OapabaHHOro THMa paboTaromIMX MO HEOOIbIION Mo mupuHe (QPOHTa,
HO 3HAYMTEJIBHOM 110 JUIHHE - OPOIIaeMoii moJockl [3, 5,6 - 12].

B sToMm citydae pemaercst oOpatHas 3a7ada, TO €CTh IPOSKTHPYETCs] BOJOIIPOBOISAIINH MOSIC
KPBUIBLEB JOKACBAILHON MAIIMHBI TAaKHUM 00pa3oM, YTOOBI MX THAPABIMYECKHUE XapaKTEPUCTHKHU
coBnajaiu. B aTom ciayyae pacxoj 10%K1eBalbHBIX KPbUIbEB MAIIMHBI Oy/1€T OJUHAKOBBIM |3, 4].

s pacuera paboueil TOYKM (DPOHTANBHON JOXKACBAJIBHON MAIIMHBI THIPABIAYECKas
XapaKTePUCTHKA BCEH MAIIMHBI CTPOUTCS KaK CyMMa THJPABIMYECKUX XAPAKTEPUCTHUK KPBLIHCB
MAaIIuHBL. B CBOIO ouepesip, s KaKI0ro Kpblla THAPABINYCCKas XapaKTePUCTHKA OTPEIEIIICTCS ¢
YU4E€TOM €ro KOHCTPYKTHBHBIX (DaKTOPOB B Te0J€3MHM ydacTka (mepemnaja BBICOT), HA KOTOPOM
pacroIoKeHO KOHKPETHOE KPBLJIO C HacaJkaMH, U Kak MPaBHJIO C KOHUEBBIMH JOKIEBAIbHBIMU

arraparamMu, U B O6HI€M BHUC MOXET OBITh OIIPCACICHA U3 BbIPAXKCHUA:

'O 0- "0 =4 P ° R
~ p— — z z U
Q “QQ
rae: He - MuHUManbHBIA CBOOONHBIM Hamop, 3aTpayuMBaeMblii Ha 0OOpa3oBaHME

HCKYCCTBEHHOTO NOXIs, M; Hy - Hamop, 3aTpaunBaeMblii Ha TPEOJOJIEHUE T'eOAE3MH KpbLia U
MECTHOCTH, M; d,| - BHyTpEeHHHUII THaMeTp ¥ JUIMHA y4acTKa TpyO COOTBETCTBYIOIIETO JHAMETPA, M;
Qp - pacueTHsIi pacxon, m/c.

Jlnst ompeneneHusi TPaH3UTHOTO PAacXojia OPOCUTENbHOM BOJBI C HENpEephIBHOHN paznaueit

BJI0JIb TPYOOIIPOBO/IA UCIIOJIb3YEM BhIpaxeHue [4].

0 0 0z0 ——(6)

rae: 0 M) -TpaH3UTHBI M HENpephIBHO pacIpeleNnseMblii pacXoAsl Ha ydacTKe Kpblia
TUaMETPOM TpyO, M/c;

HpeﬂnaraeMHﬁ MCTOJ pacdy€Ta BOAOIIOAAYU IIO KPBUIBAM AOXKIACBAJIBHBIX MAIlIMHBI MOXKHO
pacnpoCTpaHuTh U HA HECUMMETPHUYHBIC 110 AJITMHE BOAOIPOBOIAIINC TPY6OHPOBOJIBI, B TOM YHUCIJIC
U KOHCOJbHBIE, K KoTopeiM oTHOcsaTcs IIJIBT ¢  Tenmexxkamu  00OpYAOBaHHBIMHU
NPOCTPAHCTBEHHBIMU ()epMaMH M OCHAICHHBIMU CEKTOPHBIMH HacCaJIKaMU WM JIOKICBAILHBIMHU
anmapaTamu .

HpeHHO)KeHHBIﬁ MCTOJ TUAPABINYCCKOTO pacdyeTa BOJOIMPOBOAAIICTO IMOsACA q)pOHTaJ'IBHBIX
JI0KICBAJIbHBIX MAIUH MMO3BOJISIET OLICHUTh I'MPABINYECKUE MapaMeTpbl MAIIHHbI, pabOTArOIINX
Ha OIPEJIECIICHHBIX YKIOHAX OPOLIAEMBIX ITOJIEH.
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VJIK 626.81/.84
K BOITPOCY OIIEHKH TEXHUYECKOI'O YPOBHS THAPOTEXHUYECKHX
COOPYXEHHMH BOJOXO3SMCTBEHHOI'O ITIPO®NIIS

A.B. Typanosa, cmyoenmka,
Konomenckuii uncmumym (¢punuan) Mockosckoeo nonumexuuueckozo ynusepcumema, P,
2. Konommna

AHHoTanusi. B crathe paccmaTpuBaeTcsi BONPOC OICHKM TEXHUYECKOTO YpPOBHS
TUAPOTEXHUYECKHM coopyxkeHuil. OTMeuaeTcs, YTO B COCTaBE MOHUTOPUHIA COOPYKEHUM JOHKHO
BXOJIMTH OTPEJICICHHE arpECCUBHOCTH BOJIbI. Takoil MOHHUTOPUHT B COCTaBE aHAIN3a TEXHUYECKOTO

ypoBHsi ['TC mo3Bosisier 00ecneynTsh HaJIeKHOCTh U 0€30MaCHOCTh AKCIUTyaTallud COOPYKEHHUSI.
KiioueBble  ci0Ba:  TUAPOTEXHUYECKHE  COOPYKEHMsS, TEXHHYECKHH  ypOBEHbD,

arpC€CCUBHOCTDL BOJIbI.

Beenenmne. I'mnporexuuueckue coopyxenus (I'TC) — 310 cucrteMbl, KOTOpbIE
MpeIHa3HaYeHbl Ui TPAHCIOPTUPOBKU BOJBI, HUCIOJNB30BAHMS M OXpaHbl BOAHBIX PECYpPCOB, a
TaKKe JUJIsl OpraHu3aliy MH)XEHEPHOH 3alluThl OKpYy Karomieil cpeasl [1, 2].

Cymectyet Oosiee 100 BunoB paznuunbix ['TC, Hampumep, BOIONOANOPHBIE COOPYKEHUS
(m1amMObI, TUIOTHHBI), BOJOXPAHWININA, BOJOIPOBOMSAIIAE CHUCTEMbl (KaHaJbl, TOHHEIH,
TpyOOnpoBObl) U T.A. Bo3BeaeHNE KaXJI0r0 U3 ITHX COOPYKEHHH WHAMBUIYAIbHO M 3aBHCUT OT
MHOTMX (DaKTOpOB, HalpUMep, OT MeCTa PACHOJOXKEHMS, (PYHKIMOHAIBHOMY HAa3HAYCHMIO, HO
XapakTepa U L€ KCIoJb30BaHUA. OCHOBHBIMU IpuunHamu npu BosBeneHus ['TC sBustorcs
3agaqu [3]:

- CO3/1aHHUA pa3HUIIbl YPOBHEH B BOJHOM OOBEKTE AJIs CO3AaHMSI BOJOXPAHMUIIUINA

- TPAHCHOPTUPOBKHU BOJbI B 33JJaHHBIE ITYHKTHI;

- yAyd4IIeHUs yCIOBUM (yHKIMOHMPOBAHUS T'€OCHCTEM, HAIPUMED, IPOTEKAHHUS BOJJOTOKOB
C TIEJTBIO 3aIUTHI OEPErOB PEeK OT MPUPOTHOTO paspymieHus [4, 5];

- 3a00p BOJBI JJIsl CUCTEMAaTHUYECKOr0 NOTpeOJIeHus, HalpuMep, B LesIX uppurauuu [6, 7],
peKpeanny, ppIOHOrO X03sIiicTBa U MapUKYIbTYpHI [8] U ap.;

- YBEJIMYEHHUs MPOIYCKHOM criocoOHocTH KaHaioB u Apyrux I'TC [9];

- peryivMpoBaHUsl CTOKa, OCYIIECTBIEHUS THAPOIKOIOrHYeckoro Monuropunra [10, 11] u
OYHCTKHU TTOBEPXHOCTHOTO CTOKa [12];

- U1 IpUYaIMBaHUS CYy/I0B U OPTaHU3AIMH CYI0XOJCTBA B LIEJIOM;

- OIpaXACHUC NPOMBIIIICHHBIX OTXO10B U CEIbCKOX 03 CTBEHHBIX HpCHHpHHTHﬁ.
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DneMeHThl, U3 KOTOPBIX COCTOSIT THAPOTEXHUUYECKHUE COOPYKEHHS, 3aBUCAT OT TUNA U
Ha3Ha4YeHUs cOOpyxeHuu [13], KoTophie moapa3aeIstOTCs Ha:

- 8000nM00NOPHBIe UCTIONB3YIOT IJISl CO3/IaHUs PA3HUIBl YPOBHEH 0 U 3a IUIATUHON WU C
LEJIBI0 CO3/IaHMs BOAOXPaHMIIHUINA;

- 8000XpaHuUIUWa — UICKYCCTBEHHBIH BOZI0€M, 00pa30BaHHBIN C IIENbI0 SKCIUTYaTalluy BOJIBI
B HapOJHOM XO351CTBE;

- 60003a00pHbie 00ECTIEUNBAOT 3200p M OTHPABICHHUE BOABI B HICTOUHUK JUISI PETYIISIPHOTO
OTpeOICHNUS;

- 8000NpPONYCKHble 00ECTIEYNBAIOT COPOC BOJBI U3 BEPXHEro Obeda A MPeIOTBPAIICHUS
€ro MeperoHeHUS.

Ha pucynke npuBeneHbl OCHOBHBIE 371eMeHThI Kaxxaoro tuna ['TC B Buge 01ok-cxemsl [ 14].

IMousitue Ttexuuveckoro ypoBHss I['TC [15]. Omgno w3 r1iaBHBIX TpeOOBaHUM K
THJIPOTEXHUYECKUM COOPYKCHHSM SIBIISICTCS TEXHUYECKas XapaKTEepUCTHKA — OTO OIMCAHHE
COOPYKEHHS 110 OCHOBHBIM KOHCTPYKTHUBHBIM 3JIEMEHTaM, OT KOTOPOl MOXKET 3aBHCETh KaK BCE
COOpYKEHHE B IEJIOM, TaK M OTHAEIbHBIX €ro 31eMeHTOB. OOBIUHO, OIICHHBAIOT CIEIYIOIINE
napameTpsl: TUN (QyHIaMEHTa, M3 KaKOro MaTepuaia CAEJaHbl CTEHbBI, KpPOBIHM, KpBIIIH,
TeOJIOTUYECKHUI aHaJIN3 TEPPUTOPUHU U T.A. IIpoBeneHHne NaHHBIX MEpPONPHIATHH HEOOXOAMMO ISt
OIICHKH OOIIMX XapaKTePUCTHK COOPYKEHHS, TAKUX KaK OJITOBEYHOCTb, OTHECTOMKOCTh, M3HOC
KOHCTPYKTUBHBIX dJieMeHTOB u T.a. I[lpu »tom kak mnpoektupyembie ['TC, nHampumep
THJIPOMENTMOPATHBHBIE CHCTEMBI (KOTOPBIE BKIIIOUAT PA3JIMYHBIE COOPYKEHUS, TaKhe Kak JTaMOBbl,
KaHaJbl, BOJ03a0OpHl, HACOCHBIE CTAHIWH, TUIAPOMETPHYECKHE YCTAaHOBKH), TaK M yXKe

CYHICCTBYIOIIUEC UMCIOT pAJ IPOCKTHBIX (HOpMaTI/IBHBIX) XapPaKTCPUCTUK.

Boaonos3abopHble ( BoaponponyckHEble

v
So "o *~ % oheygayan_©0 _ | ¢ o ° o m_TpenaTcTBMe A/1A NepenBa
COEAMHAIOLNIA COOPYKEHUE C UCTOUHUKOM ROk
RONOCHABKeHua +
v ° O, . X T MipéghasHaueH ans
“aochoa . ~ O-oyndtkdY _ DervaMnoBRaHUe bacxoioB BOMkI
BXOZ,HOTO y4acTKa KOBLUA v
1% m  t—ycTpdRcTBO, cnocobeTBylolee
v VMEHbLUEHUIO KNHETUYECKOW SHEDPTUN
Boz,03a60pHbIN Or0I0BOK — NpeAHa3HauyeH v
Ans 3abopa BoAp! Tombh " ac ZyyxRrToK cbpoca Boapl B
7 HUXKHUI Bbed
o " och _npuemBoabl U3 BOAHOMO - . v
* ) 1 . BuendYibsyerca ana cmbiBa Hacocos
obbeKTa
B HUMKHIOIO FpaHb COOPYYKeHMUs
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Buiok-cxema ocHOBHBIX 3jieMeHTOB I'TC pasimunbix BUa0B (0 MmaTepuaam [14])

[ToaTOMy TeXHHUYECKHE, IKOHOMUYECKHE, IKCIUTyaTallMOHHbIE, TEXHOJIOTUYECKUE U IPYrue
xapaktepuctuku ['TC B 1eJIOM COCTaBISIIOT UX TEXHUYECKUU YPOBEHB, KOTOPBIA OIMpEAenseTcs
IyTEM CPaBHEHUs ITUX MOKa3aTeNeil ¢ HOpMaTUBHBIMHU (MTPOEKTHBIMU). 101 TEXHUUECKUM YpOBHEM
COCTOSIHUS TUAPOMEIIMOPATUBHON CUCTEMBI IIOHUMAIOT COBOKYITHOCTD IOJABEPKEHHBIX U3MEHEHUIO
B IIPOLIECCE IKCILTyaTallUU €€ XapaKTEePUCTHUK, ONPEAEIAEMbIX TEXHUYECKOW JOKyMeHTaluei [7].

Tak Kak IIaBHOM TEMOW SABIISIIOTCSA TMAPOTEXHUYECKUE COOPYKEHHUsI, pACCMOTPUM OJUH U3
Ba)XHBIX (DAaKTOPOB €ro BO3BEJECHMS — OLIEHKa arpeccuBHOCTU Boibl [16]. Tak kak coopyxeHue
HaMpsIMYyI0 U PETYJSIPHO KOHTAaKTHPYET C BOJOW, HEOOXOIMMOCTh B €XKErOJHOM aHalIM3€ HMEEeT
MecTo ObITh. bnaromaps emy MoxHO mnpenorBpaTuTh pazpymenne ['TC u npomiuth ero
JIOJITOBEYHOCTh. Tak k€ MOKHO y3HaTh XMMHUYECKHU COCTAB BOJBI, BBIUHUCIUTH KOJIMYECTBEHHOE

COJIep’)KaHUE KaXJO0ro KOMIIOHEHTa U 3apaHee IIPOBECTH MEPONPUATHS 1O YKPEIUIEHHIO
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coopyxkenus. Llejgb JaHHOM padoThI 3aKiI0Yaiach B TOM, YTOOBI pacCMOTPETh OCHOBHBIE BUJIBI
['TC, BBISIBUTH BO3MOKHBIE 3aKOHOMEPHOCTH B OIICHKH TEXHUYECKOT'O YPOBHS COOPYKCHHUH.
3anaun paboTHI:
- I1o3HaKOMUTBCS C BUIAMU THAPOTEXHUUECKUX COOPYKEHMUI;
- C KaKoH 1ebI0 MPUMEHSIOT KaX/10€ U3 HUX;
- IlonsTtue Texunueckoro yposus ['TC;
- BnusHHe XMMHYECKOro aHaJIM3a BOJbI HA J0JITOBEYHOCTH 3aHHUS.

OcHoBHbBIE 3271a4¥ U JJIeMeHThl oumeHkH TexHuueckoro ypoBusi I'TC. OGecneuenue
0€30MaCHOCTH COOPYKEHUS SBIIAETCS HEOTHEMJIEMOM 4acThIO CTPOUTENBHOIO mpolecca. MiMmeHHo
TEXHUYECKas OILIEHKa TOJCKAKET Kakue HeoOXOoIMMO TMpoBeCTH paboThl A aHauu3a
pabotocriocoonoctu 3aanus. CyiiecTByroT 4 Buaa KoHTposis kadectsa I ' TC [17]:

- Ilocmosnuvie — BU3yallbHOE HAONIOJIGHUE 32 COOPYXKEHHUE: MPOBEPSIOT HATUYHE
ne(heKTOB 000JIOUKH;

- Ilepuoouueckue — ce30HHBIC 00CIICIOBAHUE;

- Llenesvie — mpoBoasAT, Koraa puck UC Bo3pacraer;

- Bueouepeonwvie — nocne ciydaeB YC.

[TocTosIHHBIN U MEPUOIUYECKHI KOHTPOJIU JOJDKHBI BKIIOYATh XUMUYECKHM aHAINU3 BOIBI
Ha MpeIMET €€ arpeCCUBHOCTH K dJIEMEHTaM THIPOTEXHUUYECKUX coopyxeHui. Takue HabmoaeHIS
¥ aHAJIM3 MOTYT CYIIECTBEHHO YMEHBIITUTH PUCK BO3HUKHOBEHUS TPEUIUH U SBICHUS KOPPO3UH B
3/1aHUU €CIIM €ro MPOBOJAUTH cHUcTeMaTudecku. [leprnoanuHOCTh TakuX aHAINW30B JO0JHKHA 3aBUCETh
or tuna ['TC, ero Ha3HaueHHs, KJlacca OTBETCTBEHHOCTH, MaTepHalla COOPYKEHHsI, yCIOBHUIl
SKCIUTyaTaIlH, PUPOIAHBIX OCOOEHHOCTEH OKpYXKarollel cpelbl (B TOM YMCIIe THUIA BOABI U BUIA
BOJHOTO 00beKkTa). [lockonpKy Takue aHalIMU3bl UMEIOT CBOWCTBO «IIEPUOJUYHOCTU», TO 3TOT BUJ
HaOJI0/IeHUsT (MOHUTOPUHTA) OTHOCHTCS KaK K TIOCTOSTHHBIM, TaK M K CHCTEMAaTHICCKHM.

3akmouenue. Cormacio CTO 70238424.27.140.035-2009 [18] moboe I'TC HeoOxomaumo
MPOBEPATh HA Hanuuue JePEeKTOB B CTPOUTEIHLHOM Marepuaine. VccienoBaHusi BOAbI MPOBOSTCS
Ha ONpeJelIeHne KOHLEHTpAaUUid OOJIbIIOr0 KOJMYECTBO XMMHYECKHX 3JIEMEHTOB (KaK MpaBuilo,
BBIPQXXCHHBIX B AaHMOHHOM WM KaTHOHHOW ¢opme) [19]. D10 HeobxoauMoe ycloBUE, TaK Kak y
Ka)KJ0T0 BHUJIA arPECCUBHOCTH €CTh CBOE BIMSHHE Ha COOpYyKeHue. Takoli MOHHTOPHUHT B COCTaBe
aHanmuza TexHuueckoro ypoBHs ['TC mo3Bonsier obecrnedynTh HAASKHOCTH U 0O€30MacCHOCTh
SKCIUTyaTal  coopyxkeHus. OueBuaHo, 4to aHanmu3 coctossHus [TC MmO3BONSAT BBHIIBUTH

aKTyaJlbHbIEe MPOOJIEMbI COOPYKEHUI U YBETUYUTH CPOK UX CITYKOBI.
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BbIpalliuBaHusI, paI_II/IOHaJ'IBHHﬁ PCKUM OPOIICHHA, BO,Z[OC6epe)KeHI/IC.

VYkazom [Ipesunenta Poccuiickoit ®enepaunn ot 21 sHBapst 2020 roga N 20 yTBepkaeHa
«/loxTpuHa npooBoabCTBEHHONW OezomacHocTH Poccuiickoit denepanum», B KOTOPOH TOBOPUTCH,
4TO B OOJIACTH MPOU3BOJICTBA CEJIbCKOXO3AWCTBEHHON MPOAYKLHUHU, CBHIPbs W IPOJOBOJIbCTBUS
HEOOXO/IMMO  OCYILECTBUTH: IOBBIIICHHE YPOXKAWHOCTU  CEIbCKOXO3SIMCTBEHHBIX  KYIBTYP,
COXpAaHEHHE, BOCCTAHOBIICHHE U TMIOBBIIIEHUE IUIOAOPOANS 3EMENIb CEIbCKOXO35MCTBEHHOTO
Ha3HAYCHMs, PpALMOHAIBHOE WCIIOJIIB30BAHUE 3€MEb CEIbCKOXO3AMCTBEHHOTO HA3HAYEHHS,
COOJIIOJICHHE TEXHOJOIMH TPOU3BOJACTBA CEINbCKOXO3AUCTBEHHBIX KYJNbTYp, BOBJICUCHHE B
CEJIbCKOXO3SHCTBEHHBI 000pOT HEHUCHONB3YEMBIX MaxOTHBIX 3€MeJb;, a TakKXe pa3BUTHE
MEJUOPALUH 3€MENb CEIbCKOXO03IMCTBEHHOIO HAa3HAYEHHUS IyTEeM MOJIEPKAHUS MEIUOPATUBHOTO
KOMIUIEKCa, HaXOJSIIErocs B TOCydapcTBeHHOM cobctBeHHOCTH Poccuiickonr ®eneparuu, B
HOPMAaTUBHOM COCTOSIHUM, CTPOMUTENIbCTBA, PEKOHCTPYKLUHUU M TEXHUYECKOIO IIEPEBOOPYKEHUS
MEJIMOPAaTUBHBIX CHUCTEM, THAPOMEIHOPALUH, arpojicCOMENNOpaliy, (UTOMENHOPAMH U

OCYIIECTBIIEHUS KYJIbTYPTEXHUUECKUX MEPOTIPUSATHUH.

91


mailto:prraduga@yandex.ru

CoBpeMEHHBIE CHUCTEMBI 3eMJIEACINS — BaKHEWUIIUM MHCTPYMEHT JaJbHEHUIIEro pa3BUTHS
CEJIbCKOXO3SUCTBEHHOTO MpOU3BOJACTBA. [Ipexae Bcero, MOCPEACTBOM HX HYKHO OOECIICUUTh
HanboJsee OIaronpHUsITHBIC YCIOBUS JUIS POCTa M Pa3BUTHUS PACTCHUN. DTO BO3ZMOXKHO IMPHU YCIOBUU
CBOEBPEMEHHOTO M KaueCTBEHHOT'O BBINIOJHEHUS BCEX MPUEMOB TEXHOJIOTMU (0OpabOTKH IMOYBHI,
BHECEHHS y100peHUi, COOII0ICHUH CPOKOB, HOPM, CITOCOOOB TTOCEBA H JIp.).

TexHOoMOruu BIpAIIMBAHUS OBOIIHBIX KYJIbTYp (KalycTa, CTOJIOBasi CBEKJIa, MOPKOBb, TOMAT
orypei) pa3pabOTaHbl AJsl CeNbX03TOBAPONPOU3BOAUTENECH C IENBI0 MOMYYCHHUS SKOJIOTHYECKOM
0€30MacHOCTH MPOTYKIUH.

TexHomorun TmpenycMaTpuBalOT KOMIUIEKC arpOTEXHMYECKHUX IMPUEMOB  (COpPTOB,
MPEIIICCTBCHHUKH, YIOOPEHUs, OPOIICHUS, IMOJAKOPMKaA, 00paboTKa MMOYB, ONTHMAabHAs TYCTOTa
CTOSIHUSI pacTEeHUU, yOOpKa W mepepadoTKa MPOAYKIIMH, ONTHUMAIbHBIC PEKUMBI XPaHECHUS) IS
CHI)KEHHUS COJIEP KaHUS HUTPATOB U TSHKEIBIX METAJNIOB B OBOIIIAX.

ABTOp JaHHOW CTaThU 3aHUMAETCS HM3YUYEHHUEM pALUOHAIBHBIX PEKHUMOB OPOIICHHUS.
OCHOBHOH EJTBIO ITHX UCCIICOBAHHUIA OBLIO ONMPEICICHHE ONTUMAIBHBIX JUISl JIECOCTCITHON 30HBI
PEKMMOB OpOIIEHUS OTypIa, TOMara, KamyCcThl, JIyKa, KapTodels, mepra W JAp. NPH IOJIUBE
noxneBanuem. C 2015 roga ®I'BHY BHUU «Pagyra» Beaer pa3palbOTKy HKCILTyaTallMOHHBIX
pexxumoB oporieHusi B AO «O3€pb» MockoBckoii obnactu [1].

Kanycma 6enokouannana. OnTUMaIbHBIN PEKUM OPOIIEHUS TSl KAITyCThI CIIEyEeT CUNTATh
nudepeHIPOBaHHbBIN MOJUB B 3aBUCUMOCTH OT (ha3bl pa3BUTHS pacTeHu. B mepuona ot mocaaku
1o craguu po3etku — /0% HB, posetku no Hayama obpazoBanusi kouanoB — 80% HB, ot Hauana
oOpa3oBaHus KO4aHOB 10 yOopku ypoxkas — 80% HB. [lonuB xamycTel nnsi XpaHeHHS CIEdyeT
3akaunBath 3a 20-30 qHe 10 yOopku ypoxkas.

Jlydmumu nmoYBaMu JJIsl KaImyCThI SIBIISTFOTCS. OKYJIBTYPEHHBIE JIEPHOBO-TIOI30JIUCTHIE, CEPhIC
JIECHBIE, BBIIIEIIOYEHHbIE U OOBIKHOBEHHBIE YEPHO3EMBI.

Jlyymumu  mpeauniecTBEHHUKaMU ISl MO3JIHECHENbIX COPTOB  KamyCThl  SIBIISIFOTCS
OJIHOJIETHUE KOPMOBBIE TpaBocMecH (TOpoxX + OBec, BUKa + OBeC), ABYXJETHHH miacT 6000BO-
3JIaKOBBIX M 3JIaKOBBIX MHOTOJICTHHX TpaB, O3MMasi POXKb Ha 3€JICHBIA KOPM, MPOMEKYTOUYHBIC
CUJEPATIbHBIE KYJIbTYPHI.

benokoyanHasi Kamycta TO3JHECHENBIX COPTOB XapaKTepU3yeTCs O4YE€Hb BBICOKOM
MOTPEOHOCTHIO B MHUTATENBHBIX JJIEMEHTaX B TEUEHHE BCEro mepuoja Bereranuu. OHA XOPOIIO
OT3bIBAETCS Ha TPUMEHEHHWE OPraHUYEeCKUX YyIOOpEeHHH, KOTOphIe, KaK TPABWIO, CHIKAIOT
coJlep’KaHHe HUTPATOB B MpoayKiuu. [loaTomy Ha Bcex BHIax THMax MOYB (Kpome TOP(HSHUKOB)
TMOJIe KaIyCThI SIBISIETCS JTYYIIUM MECTOM JUISi BHECEHHUSI OPTaHINUECKUX YIO0OPEHHI B CEBOOOOPOTE.

Jlig cHUKEHHs coiepaHHUsl HUTPATOB B KamycTe pekoMeHayercs auddepeHInpoBaHHOE

MWTaHWE pacTeHW Mo mepuoiam Beretanuu. [[ns OCHOBHOTO BHeceHHs (Tepea TOCaaKou
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pacTeHuil) CclieyeT BHOCHTH TOJOBHHY OOIIEH 103l a30THBIX W KaJUHHBIX yIOOpCHHH, a
OCTaBUIYIOCS 4aCTh — ITIOAKOPMKH C IIOJIMBHOU BOJOM.

[lonkopmMKy  ciepyeT  NpPOBOAUTH  HA  OpPOIIAEMBIX  3e€MJISIX  JOXIAEBaHHEM
HIMPOKO3aXBAaTHBIMU  JIOKJEBAIbHBIMU ~ MAallMHAMH KPYrOBOTO IO3ULMOHHOIO JEUCTBUA U
TUAPOTIOKOPMIITIKOM OTE€YECTBEHHOTO HIIM 3apy0eKHOT0 TPOU3BO/ICTBA.

Mopxkoeb cmonosas. ONTUMAIBHBIM PEXUMOM OpOLLIEHUS A MOPKOBU Ha NPOTSHKEHUU
BCEr0 BEreTalMoHHOTro nepuoAa spisgercs 70% HauMEHbIIEH TOJIEBOW BiaroeMkoctu. B
HeuepHo3emMHOM 30HE 3a C€30H OOBIYHO MPOBOIAT 3-4 MONHMBA ¢ OpocuTebHONH HOpmoi 120-150
Ky0.M/Ta, B IOKHBIX 3aCyIIIUBBIX pailoHax — 5-6 TMOJMBOB C OpOCHTENIbHOW HOpMoOH 250-270
Ky0.m/ra. OporreHne HEOOJIBIIMMH HOPMAaMH B YCIOBHSAX BBICOKOW TEMIIEpaTypbl BO3ayXa
crocoOcTByeT 0oJjiee MHTEHCUBHOW HUTPU(UKALMK [OYBEHHOIO a30Ta U MOCTYIJICHUIO €ro B
pactenus. [lonmuBbl ¢ OOJBIION OpPOCUTETHLHOW HOPMOM CHOCOOHBI BBIMBIBATH HUTPATHI M3
KOpHEeoOHuTaeMoro ciost u cHuxkath cogepxanre NOz B kopHemonax. OqHaKko yKa3aHHBINA TpUeM
HE CIeAyeT MPUMEHSATh Ha TOYBax C OJM3KMM 3ajJeraHheM TPYHTOBBIX BOJ BO H30ekaHUe
3arpsi3HEHUE OKPYKaIOLEH CpeIbl.

CronoBass MOpPKOBb (hopMUpYeT HaumOoJiee BBICOKHE YPOXKau C XOPOIIMMHU TOBAPHBIM
CBOMCTBAaMHM KOPHEIUIOAOB HAa CYIMECYaHbIX M JIETKOCYTJIMHHUCTBIX aJUTIOBHAIBHBIX JEPHOBBIX
MOYBaX MPUPYCIOBON MOWMBI, HU3UHHBIX TOP(SIHUKAX, aJUTFOBHATBHBIX MIIOBATO-TOP(SHBIX TOYBAX
Y Y€pHO3EeMax JIETKOI'0 MEXaHUYECKOT0 COCTAaBa.

JlydmmmMM npeilecTBEeHHUKAaMH IS MOPKOBM SIBJIIIOTCS  OJHOJIETHME TpPAaBbl, pPaHHSIA
Karrycra, 000poT I1acTa MHOTOJIETHUX TpaB, KapTodens (YI0OpeHHBIH HABO30M).

CrosioBasi MOPKOBb OTJIMYAETCS HEBBICOKOM MOTPEOHOCTHIO B a30THBIX yIOOPEHUSX, OUEHb
OT3bIBYMBA Ha TMPHUMEHEHHE KAIMWHBIX TYKOB, a B TIIEPHOJ NPOPACTaHUS CEMSH OYECHb
YyBCTBHUTEJIbHA K HEJOCTATKY (hocdopa B mouse.

Csekna cmonogasn. CTONOBasi CBEKJa 3aCyXOYCTOHYMBas KyJbTypa, OJHAKO, OHa TpeOyer
JIOCTaTOYHOT0 00eCHeveHUs BJIaroil, 0COOEHHO B MEPHOJ MPOpACTaHUs CEMSH M POCTa KOPHEBOM
cuctembl. ONITUMaJIBHBIA PEXUM OPOLIEHHS CTOJIOBOM cBeKJIbl B mepuoj Bereranuu — 70% HB. B
CeBepHBIX paifoHax HeuepHO3eMHOI 30HBI CBEKIly MOXKHO BO3/EIbIBaTh 0€3 OpOIICHUS.
OpocurenbHble HOPMBI JJIs1 CTOJIOBOM cBekibl B LleHTpanbHbx paiionax HeuepHo3emHo# 30HbI 90-
120 xy6. M Ha 1 Ta (3-4 monmBa), a B 10XKHBIX 3acynuIuBhIX paiioHax — 200-240 xy6. m Ha 1 ra (5-6
TIOJIMBOB).

Jlydamumu TOYBaMHM IS CTOJIOBOM  CBEKJBI  SIBISIOTCS  QJIIOBHAJIBHBIE  JTyTOBBIE
CPEIHECYTIMHUCTBIE 1OUBbl. OOBIKHOBEHHBIE I MOIIHBIE YEPHO3EMBbI, BBIIEIOUEHHBIE YePHO3EMbI

U TEMHO-CEphbI€ JIECHBIE, a TAK)KE XOPOLIO OKYJIbTYpEHHbIE JEPHOBO-TI0A30JUCTHIE.
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CrosoBasi cBeKjJa HE BBIIEPKUBAET MOHOKYJIBTYPBI, PE3KO CHHXKAET YypoKau H3-3a
HNOpaXEHUsI BpeauTesiMU M Oone3HsMu. IIpu 3TOM CyHIECTBEHHO BO3pAacTaeT COAEpKaHUE
HUTPATOB B NpOoAYKUMHU. Jlyumine npeaiecTBEHHUKHU AJI CTOJIOBOM CBEKJIBI: OJIHOJIETHUE TPABBI,
MOPKOBB, KapTodeib (C OpraHnueCKUMH YI0OPEHUSIMH ).

CronoBasi CBeKJa XapaKTepU3yeTCcs OYEHb BBICOKOM OT3BIBUMBOCTHIO Ha MPUMEHEHHUE
MHUHEpAJIbHBIX  yIOOpeHHUH, OCOOCHHO a30THBIX, HO OJHOBPEMEHHO MOXET HaKalluBaTh
3HAYUTENIBHOE KOJIMYECTBO HUTPATOB B KOPHEIUIOAAX.

Tomam. OntumaneHbli pexuMm opoweHus i Ttomara 70,80,60 % HB. Tomar
3aCyX0YyCTOMUYMB, U30BITOK BJaru BbI3bIBAET 3a00JeBaHUE pacTeHUu (GUTOPTOPOI U pe3KO CHUMKAET
HAKOIJICHHE CYXHMX BEIIeCTB B Iuiogax. Hambomee TpeOoBaTeneH TOMAar K Biare B IEPHOA
MOSIBJICHUH 3aBSI3€i B Hayaje MHTEHCUBHOI'O pPOCTa IUIOJ0B. B 3TOT MOMEHT OpOIIEHHE YCUIIMBAIOT
1o 80% HB. B nmepuoj co3peBanus MI0/10B KOJIUYECTBO MOJIMBOB PE3KO COKPAIIAIOT, a B pallOHax ¢
KOPOTKUM BETETAlMOHHBIM IEPHUOJOM MOJHOCTBIO MpeKpamaT. Takoil pexuM crocoOCTBYET
YBEJIMUYEHHUIO YPOKaHHOCTH U MOBBIIIEHUIO KaueCTBa IIO0B.

Buecenue yno0peHuii ¢ KamejabHbIM OpOILIEHHWEM IpU NMPUMEHEHUM HU3KUX HOPM I0JIMBA
AT BO3MOXKHOCTH II€JICHAMPABICHHO HCIIOJIIb30BAaTh IUTATENbHBIE JIIEMEHTBI, a TaKkKe
MPEeA0TBPALIAET 3arpsI3HEHUE TPYHTOBBIX BOJ [2].

JlyqmiiMuy mouBaMu JJis TOMAaTa SIBJISIOTCS OKYJIBTYPEHHBIE JIETKHE U CPEJIHUE CYIJIMHKH C
BBICOKMMH 3amacaMu MOJABHKHOTO ¢ocdopa.

JlyqmiMy TIpeNIIecCTBeHHUKAMHU JJIsi TOMaTa SBJSIOTCS IUIacThl WM O0OpOT IUIacTa
MHOTOJIETHUX TPaB, Orypell, kabadok, ap0y3, TyK, MOPKOBB, KalycTa, OJHOJIETHHE TPABHI.

Cucrema ynoOpeHHl TOMara 3aBUCHUT OT YPOBHS IUIOJOPOAMSI IOYB, KIMMATHYECKHX
YCIIOBUHM U TMJIaHUpyeMoro ypoxas. M3 Bcex OBOIIHBIX KyJIbTYp TOMAaT HanOojiee OT3BIBUMB Ha
docdopHbie yIoOpeHus, 3aTeM HIYT KaauiiHble, a W30BITOK a30Ta BHI3bIBACT YCHJIECHHBIH POCT
JUCTHEB U UHTEHCUBHOE IMACBIHKOBAHUE.

Ozypey. Oryper; OTHOCUTCSI K BIAroTpe0oBaTeNbHbIM KyabTypaM. ONTHMaIbHBIN PEXUM
opomrenus s Hero 70-80-80% HB. B rokHBIX paiioHaX MpH HEIOCTATKE BJard B MOYBE TEpe
O0CEBOM IPOBOJAT mosuB HOpMoit 500-600 ky0. METpOB Ha Ta, a €CIIM UCCYIICHUIO TIOBEPraeTcs
TOJIKO BEpXHUH CIIOM MOYBBI, TO HOpMY MNojuBa yMmeHbwatoT 10 250-300 ky0. merpoB. Taxoi
MIOJIMB YacTo 00s3aTeseH U B IIEHTPaIbHBIX paiioHax u 3amagHoi Cubupu. B nepuoa oOpazoBaHus
TUTOJIOB | IIOIOHOIICHHSI OTYpel] HEOOXOMMO TIOJIUBATE TTOCIIe KaXI0ro coopa ypoxkas (depe3 7-8
nHei). OcBeXUTEeNbHbIE MOJMBBI HE PEKOMEHIYIOTCSA, YTOOBl K HOYM OHHU OCBOOOIHMIUCH OT
KaneJbHOKUIKON BIAry JIJIsl IPEeAyNpeKIeHUs pa3BUTHUS IEPEHOCTIOPO3a.

Kak u gpyrue temno tpeboBareibHbIe KyJIbTYpbl OTypell IUIOX0 WM COBCEM HE pacTeT Ha

XOJOJHBIX IMOMMEHHBIX WU TOp(l)?IHBIX Imo4YyBax, a TAKXE Ha TsXKCIBIX CYTJIMHKaX C ONMU3KUMU
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3aJIecraHUEM TPYHTOBBIX BOA. JlydlIMMHM MOYBaMU JJi1 OTypLia CUYUTAIOTCA JIETKUE U CPEIHHE
CYIJIMHKH C BBICOKHM COZIEPKaHUEM I'yMyCa U IUTATEIbHBIX BEIIECTB.

Jlydiiee MecTo orypua B ceBOOOOPOTE — I0JIE CO CBEKHUM OPraHUYECKUM YAOOpEHHEM, a
Jy4lllde MPEeAIIECTBEHHUKNA — IENHHA, MJIacT U 00OpOT IJIacTa MHOTOJETHHX TpaB, KapTodeb,
Karycra, TOMar, JyK.

Orypenr OTHOCUTCS K KyJNbTypaM, KOTOpPbIE€ HE IEPEHOCAT BBICOKMX KOHLEHTpaLui
pacTBOPUMBIX COJIE B TIOYBE, B TOXXE BPEMs OH OTJIMYACTCS HMHTECHCHBHBIM IOTpEOICHHEM
9JIEMEHTOB MHUTAHUS 32 CPABHUTEIHLHO KOPOTKUH MPOMEXYTOK BpeMeHH (OT I[BETEHHS 10 KOHIIa

wiofoHomenus ycpaubaerca 70-80% Bcex 3meMeHTOB muTaHus). [t moydyeHus 3KOJIOTUYECKU

YUCTON npoaykKmuu orypua MOpUMEHCHUC XHUMHYCCKUX

peKOMEeHAyeTCsl.

CpEICTB

3alllUThI

pacteHuii He

CTpyKTypa MOCEBHBIX U OPOILIAEMBIX IUIOMIAJIeH Mo obiacTsaM ¢eaepaabHbIX OKpYyroB. B

npeaACTaBJICHHOM B Ta6n1/1ue 1 pacdyeTC HUCIIO0JIb30BaHbl JaHHBLIC II0 MaTcpHalaM OCXIT -

Bcepoccuiickoii cenbckoxo3siictBeHHOM nepenucu 2006 r.[3].

Tabnuma 1 - [IpuéMHBIA peryM OpOILIEHUS! OBOIIHBIX KYJIbTYpP J0XKIEBAHHEM B PA3IMYHBIX 30HAX

YBJIQXXHEHUS
KynasTypa u | 3ona ysnaxHeHus, | Ilepuon nonuBa | Yuciao monuBoB OpocurenpHas
BIQXHOCTh 104BHI | Koaddumment (OpHEHTHPOBOYHO), HOpMa, THIC. M/Ta
nepen nonuBoM | yBiaxkHeHUs (Ky) MEKITOIIMBHOM HETTO
(o nepuojam WHTEpBaJI, THEH
Bereraruu) % HB
Kamycra [omymycTsiHHAs 15.06-15.09,6-7 10-12 3,6-4,4
OeoKoYaHHAas 3o0Ha, 0,22-0,33
CpPEeIHAA U MO3JHASA | YMEpEeHHO cyXas 10.06-10.09,6-8 8-10 2,8-3,6
JIETHEHN MOCAIKH; crens,0,33-0,55
70,80,80 Jlecocrennas 3ona, | 20.05-1.08,10-12 5-6 1,5-1,8
1,00-1,33
Jlecnas 3ona, >1,33 | 1.06-10.08,10-12 4-5 0,9-1,3
Tomar, 70,80 [MomymycTeiHHAS 20.04-25.08,8-12 8-10 2,8-3,5
30mHa, 0,22-0,33
YMepeHHo cyxas 5.05-15.08,10-12 6-8 1,6-2,5
cremnsb, 0,41-0,50
Jlecocrennas 3ona, | 15.05-15.08,12-15 2-3 0,8-1,4
0,51-0,80
Jlecnas 30ma, >0,80 | 25.05-10.08,12-15 2-3 0,5-0,7
Oryper; 70.80,80 [TonymycTsiHHAs 10.05-10.09,7-8 11-13 3,7-4,4
30Ha, 0,22-0,33
CyxocremnHas 30Ha, 20.05-1.09,7-10 9-11 2,9-3,5
0,31-0,40
YMepeHHo cyxas 25.05-25.08,7-10 6-8 1,7-2,3
cremnsb, 0,41-0,50
JlecocTenHas 30Ha, 1.06-20.07,8-10 4-6 0,7-1,3
0,51-0,80
Jlecnas 30na, >0,80 5.06-15.07,8-10 3-4 0.7-0,9
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MopxkoBs;70,80,70 [omymycTsiHHAs 1.05-15.08,8-10 8-11 3,0-34
30mHa, 0,22-0,33
CyxocrenHas 30Ha, | 5.05-15.08,10-12 6-7 2,4-2,8
0,31-0,40
YMepeHHo cyxas 10.05-20.08,10-12 5-6 1,5-2,0
crensb, 0,41-0,50
Jlecocrennas 3ona, | 20.05-15.08,12-15 2-3 0,8-1,0
0,51-0,80
Jlecnas 3ona, >0,80 | 1.06-10.08,12-15 1-2 0,2-0,5

[IpuBeneHbl BeMMUMHBI BOJIOCOEpEraoluX OpPOCUTEIbHBIX HOPM HA OCHOBE PacueTHBIX
MOKa3areliel MO Pa3juyHbIM IPUPOJAHO-KIMMATHYECKUM 30HaM Poccuiickori ®Dexnepanuu B

Ppa3jIn4YHbIC 11O YBJIa)KHéHHOCTI/I ToJbl.

Cnmcok HCIOJIb30BAHHBIX HCTOYHUKOB:
1. Oryer o HayuHO-HcchenoBarenbckoil padore mo JloroBopy Ne J[ Nel/2018 «Pa3paboTka

SKCITyaTAllMOHHBIX ~ PEXKHMOB  OPOHIEHHS M  HH(POPMAIMOHHO-KOHCYIbTAIUOHHOE
COIPOBOKACHUE HAy4YHO-HCCIIEA0BATENbCKUX U ONBITHBIX PabOT MpU OpPOLIEHUU OBOLIHBIX
KyneTyp u Kaptodens B 3A0 «O3épe» MockoBckoit obnactu» / bymrakos B.U.,
Kanyctuna T.A. u ap. - otuer o HUP (Muncensxo3 Poccun). — 2018 — c. 33.

2. EwnraneueB /[.U., EnransiueBa H.A., Menpmmmx A.M., [TactyxoBa C.C. DddekTuBHOCTD
KOMILUIEKCHOTO TPUMEHEHUSI YAOOpPEHH W KarelbHOrO0 OpOIICHHS TPH BBIPAIUBAHUU
ToMaTa B yciioBusix MockoBckoit ob6nactu/ Opomaemoe 3eminenenue, Ne2, anpens 2019 r.,
c. 15-16.

3. TOCT 58331.3-2019 «CucteMbl U COOpYXEHUSI MeTuopaTHBHbIE. BomonoTpeOHOCTD IS

OpOLICHUS CEJIbCKOX O35 ICTBEHHBIX KYJBTYP. Oo6mue TpeOoBaHus
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V]IK 631.67
BU3YAJIM3AIINA PACYETOB IPO®WIEN VBJIAKHEHMS ITPH OPOIIEHUM

B.II. ®ununnog, k. @.-m.H. Ooyenm, doyenm Kagheopvl UHDOPMAYUOHHBIX MEXHO02Ul U
Mamemamuxu
C.H. Yyukanos®, cmapuwwii npenodasamens kagedpuvi obuyeti Pusuxii.
1 - Yebokcapckuii koonepamuenwiit uncmumymm (¢unuan) Poccutickoeo ynusepcumema
koonepayuu, Poccus, 428025, Yysawckasn Pecnybnuka, 2. Yebokcapoi,
2 - Yysawckuii eocyoapcmeennuiil ynusepcumemum. M. H. Yivsanosa, Poccus, 428015, Yysawickas

Pecnybnuxa, e. Yeboxcapwi

AnHorauus. Ilpeanoxennsiii AnekceeBbiM B.B. Meron MoaenupoBaHHs TOPOBOIoO
MPOCTPAHCTBA HAa DSHEPreTUYECKOM YpOBHE [4] MO3BOMWI TOMYyYUTh pacueTHYI (opmyny s
OCHOBHOH ruapodusnyeckoii xapakrepuctuku (OI'X) u CBSI3aHHBIX C HEW APYrux (U3UIECKUX
BEIMYMH. OTO TO3BOJIMJIO OTKa3aTbCsi OT MCIOJIBb30BAaHUSA U PepeHIMaIbHbIX ypaBHEHUH
BJIArornpoBoaHOCTH Puuapzca u nepeitu K pasHOCTHBIM ypaBHeHusM [lapcu. biarogaps stomy crana
BO3MOXXHOM peanu3alusi MPOrpaMMHOTO CpEICTBA, ABTOMATU3UPYIOIIErO pacueThl Mnpoduiiei
YBIQKHEHUS U BU3YAJIM3HUPYIOIIYI0 pacyeThl AJi KaleIbHOro OPOILIEHHS, YTO MOXKET NMPOJBHUHYTH
UCCIIeI0BaTeNeN K JIyqIIeMy TIOHUMaHHUIO IIPUPO/IbI KAIleJIbHOTO IOJIUBA.

KiroueBble cjioBa: KarelbHOE OpOIlEHHe, MPOoGMIb YBIAKHEHUS, MPOrPaMMHOE CpPEACTBO,

MOACIIMPOBAHUC, YUCIICHHBIC MCTOABI.

BBeaenue. bonplioe KOMMYECTBO HATYPHBIX JKCIIEPUMEHTOB B PA3JIMYHBIX KIMMATUYECKUX
30HaX IIO3BOJIMJIM TIPUBJIEYb KOJIMYECTBEHHBIE METOABI JUISl MOJEIMPOBAHUS MEIMOPATUBHBIX
PEKUMOB TIOYB U TPOAYKTUBHOCTH arpojaHAmadToB ¢ y4E€TOM TakKMX MapamMeTpoB, Kak
METEOPOJIOTUUYECKHUE YCIOBHS, COCTOSTHHE TTOYBBI U TIOCEBOB, METHMOPATUBHBIC (DAKTOPHI U JIP.

HccnenoBanus, mpoBoauMbIe B ATON cdepe, MOKa3bIBAIOT, YTO YBEIUYEHHUE MPOTYKTUBHOCTU
3eMeNb CBSA3aHO C COXPAaHEHUEM BJIard B MOYBe U (HOPMHUPOBAHHEM OIATOMPHUITHOTO METHOPATHBHOTO
pexuMa B KOpHEOOUTAeMOM cjioe. DTH Tiporecchl uccieaoBansl Aitnaposeim U.I1., Axmenosem A L.,
Bboponpruéeim B.B., bouapaukossiM B.C., BacunseBsiM C.M., ['onoBanoBsiM A.W., ['opogHrnyueBbIM
B.U., I'puropoeim M.C., I'ymbapoBeim A.Jl., Henucosbim E.IL., 3aiinensmanom @.P., MmikaeBsiM
T.X., KupeitueBoii JI.B., KpaBuykom A.B., Ky3uenoseim E.B., Jlo6auesoii I'.K., JlamepnonoBem 3.1,

MypomuessiMm H.A., Onsrapenko I'.B., [Tuenkunbim B.B., ®anpkoBuuem A.C. 1 MHOTUMH APYTUMHU.
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B ycnoBusx  Bo3pacraromiero  AeguIMTa  BOAHBIX ~ PECyYpCOB  IMPOU3BOJIUTENN
CEIBCKOX 03I CTBEHHOMN MNPOAYKIIMKM HAYHUHAKOT 06pamaTb BHHUMAaHHC Ha MCTOAbl W TCXHOJIOTHH,
o0ecTIeYnBaOIINE PAlMOHATIEHOE U ONTHMAIBHOE PACX0I0BAHUS BOJIBL.

K Takum MeTonaM MOXHO OTHECTHM TEXHOJIOTHIO KaleJbHOro OpolleHus. BaxueWmum wus
MHOTOYHCJICHHBIX ~MPEUMYIIECTB KaleJIbHOIO OpOILIEHUS SBISETCS BO3MOXKHOCTH CTPOIrOro
HOPMHPOBAHUA W PCTYJIUPOBAHUA MIOJA4YXW BOABLI, YTO CHOCO6CTByeT MMOCTOAHHOMY JIOKAJIbBHOMY
YBJIIQKHEHUIO KOpHeoOuTaemMoro ciiosi. OZHOBPEMEHHO 3TO IO3BOJISIET OCYLIECTBIISITH IOJKOPMKY
(BHECeHME CPE/ICTB 3aIUThI U MUTATEIbHBIX BEIIECTB) PACTEHUHN, UCKIIOYUTH BOJHYIO 3PO3UIO U CTOK,
YMEHBIIUTh IOTEpU BJAard Ha HCHApEeHHEe, MOBBICUTH a’PallUI0 KOpPHEH pacTeHuH moj 3emiei.
HemanoBakgo Takke BO3MOKHOCTH IPUMCHATH KallCJIbHOC OpPOIICHHWE B CaMbIX CJIOXHBIX
TOMOTPaPUUECKUX YCIOBHUSAX.

bnarogaps 3TOMy «OyKeTy BO3MOXKHOCTEW» IO BCEMY MHUPY IUIOIIAAHA, Ha KOTOPBIX
MPUMEHSIETCS MHKPOOPOIICHHUE IOCTOSHHO YBEJIWYMBAIOTCS M Ha JI@HHBIX MOMEHT TPEBBIIIAIOT
II0MIA b, 3aHUMaeMyr0 A3epOaiipkaHoM.

HpI/I OCYIICCTBJICHUU KaIICJIBbHOI'O0 OPOUICHUA OI[HOI7[ M3 BAXHBIX 3aJia4 ABJIAACTCA OINPCACIICHUC
T€OMETPUUYECKUX MapaMeTPOB MOJYy4YaeMbIX KOHTYPOB YBIAXKHEHHsI B OOJNACTH Pa3BUTHUS KOPHEBOU
cucrembl. Mudopmanus o rnmyOune, mupuHe U GopMe KOHTYpa YBIKHEHHUS MO3BOJIAET O€3 JIMITHUX
3aTpaT 00ecneunTh ONTUMAIBHBIM BOIHO-TIUILEBOM PEXUM B KOpHEOOUTAaEMOM ciioe nouBbl. PopMma u
pasMepbl KOHTYPOB MOTYT 3HAQUUTEIBHO pPa3INYaTbCsi M CYIIECTBEHHO 3aBUCAT OT CKOPOCTH,
KOJIMYECTBA U KayecTBa IMOJIaBaeMOil BOJBI, HAJMUWA B HEW PAaCTBOPEHHBIX YAOOpEHHUH, a TaKXkKe OT
BOAHO-(U3UYECKUX CBOWCTB U COCTOSIHHMSI CaMOM TOYBBL. YKa3aHHbIE (PaKTOPHI HEMOCPEICTBEHHO
BJIMAIOT HaA IIOJIMBHBIC HOPMBI, YTO O6yCJ'IaBJ'H/IBa€T HGO6XOI[I/IMOCTB pacu€ta UX AWUHAMUKH JId
OIITUMMHU3AIINU U ITOBBIIIICHUU 3KOHOMUYECKOU 3(1)(1)6KTI/IBHOCTI/I Kall€JIbHOTI'O ITOJIMBA.

Mamepuanvt u memoodvl. BO MHOTUX COBPEMEHHBIX HCCIEJIOBAHUAX NPU TOUYEUYHOM
YBIQXKHEHUU pAaCOpe/Ie]IEHUE BIIard BbIPAXAeTCsl B BUAE PETPECCHOHHBIX 3aBUCHUMOCTEH,
MpUOIU3UTENBHO ONUCHIBAIONINX JUHAMHUKY TE€OMETPHUYECKHX (OpM KOHTYPOB [UIsl PazIUYHbBIX
3HaueHUN BiaxHOcTU. [Ipm 5TOM mapameTpbl YHUCIOBBIX 3HA4YeHU OepyTcsi M3 HATypHBIX
AKCIIEPUMEHTOB.

PaccmoTpenue mouBeHHOW Biaru Kak (a3pl, UMEIOIIEH MOBEPXHOCTH KOHTAKTa C MOYBEHHBIM
BO3JIYXOM U C TBEPJI0¥ (ha30i MOUBHI, TO3BOJISET OCYIIECTBUTh aHAIN3 B3aMMOICUCTBHUSI KOMITOHEHTOB
CUCTCMBI BO3AYX — BOJa — IIOYBAa B paMKax OSHEPTCTUUCCKOro IIOoAXOoda. Fpa)meHT II0OTEHIIMAaIa
MOYBEHHOM Biark y=F£/M (OTHOIICHHE YHEPTUU K Macce BOJIbI) WINM SKBUBAJICHTHOE JaBICHHE P=pY
(p— mIOTHOCTH BOJIBI) 33/1a10T MEPEMEIICHUE BIIaTd B MOYBE. 3HAYCHUE MMOTCHIIMANA CKIIAIBIBACTCS M3

B3aUMOJICHCTBHUS BJIard C TBEp/OM (a3oil MOYBHI ' M MOYBEHHBIM BO3AyxoM ”. Takum oOpazom,

98



omnpeAenstoTcs (PyHKUMS BJIArornpoBOAHOCTH U OCHOBHAs THApO(HU3NUEcKas XapaKTepPUCTHUKA MOYBBI.

B pabotax [1, 2] a1 HUX [OJIyYEHBI CIEAYIOLUINE BBIPAKECHUS:

o ~ o o ~ o 2,5
o o _Agg8l 10 doly. w 04 wd
Y =Yityi=—+ - 387t - L B
] Cé% g2 4 B 1-Ho+w§9 H0§ 0
.2 25 € 3 )
KW=, - g Vg
qodS™ 1-Bo g ¢ Yoiy @

rie Wo — oObemHasi ynenpHas MOBEPXHOCTbD, (mZ/m3), , Olg — ylelbHas cBOOO/HAs IOBEPXHOCTHAs
SHEPrusl Ha TPAHUIIE BOJA/BO3IIYX (I[)K/Mz), p — IUIOTHOCTh BOJBI (KF/Ms), A — pa3MmepHas KOHCTaHTa
(dx); ITp — moprcTOCTh CYyXOro MOYBEHHOTO 00pa3ia (Mg/M3), N — BsA3KocTh Bojbl, (I1a ¢); S — mromanp
[OIIEPEYHOr0 CEUYeHHs TOYBEHHOrO 06pasua (M), depes KOTOpSIil OCYIIIECTBIISIETCS TEepEMEIICHUE
Biaru; A — 6e3pasMepHsbIid KO3 HUIIUEHT.

CoBpemeHHbIE WH(DOPMAIIMOHHBIC TEXHOJOTUHM B METHOpAIMH Oyiarogapss BO3MOXHOCTH
MOJICTTUPOBAaHUSl C TIOMOIIbIO YHUCJIEHHBIX METOJOB pEaJbHBIX MPUPOAHBIX IPOIECCOB, MOTYT
3aMEHUTH JOPOTrOCTOSIIIME HATypHbIe SKcrepuMeHThl. Mcmonb3oBanue dopmyn (1) u (2), npu
COBPEMEHHOM YpOBHE MOIIHOCTCH BBIYHCIUTEIBHON TEXHUKH, TIO3BOJISET OTKAa3aThCsl OT
WCIOJIb30BaHUs AU PEpeHINATBHBIX YPAaBHCHHI BIAronpoBOJHOCTH Pruapiica W HCIIOJIB30BaTh
pasHocTHbIE ypaBHeHus [Japcu.

OpHOBpeMEHHOE pelleHre ABYX ypaBHeHHH Jlapcu MO3BONSET paccuyuTaTh BEPTHUKAIBHBIA H
TOPU30HTANBHBINA TepeHoc Biard. J[is pacuera pacrpeiesieHUs BIard B MOYBE MOXHO ITOCTYITUTH
CJICTYIOIIAM 00pa3oM: 3a/1aeTCsi 00BbEM BJIATH, TOCTYIAOIIHA B MPOU3BOJIBHYIO TOUKY BEPXHETO CIIOS
(xy0 ¢ pebpamu B Ah=1 mMm) 3a enuHuIly BpeMeHU. [Ipu BBIYMCIECHUM Pa3HOCTU MOTEHIMAIOB
MOYBEHHOH BIaru AJis pacyera MepeHoca MEeXAy COCEAHMMH BEPTUKAIBHBIMH CIOSMHU J100aBiseTCs
IPaBUTAIMOHHBIN TIOTEHITUAT gAA. J{Jsl TOpU30HTAILHOTO MIEPEHOCA ITO CIIAraeMOe OTCYTCTBYET.

O06bembl AV Biaru, mepeTeKaBIield MEXy TOPU30HTATBHBIME dJIEeMEHTaMHu o0bemMa U AVp - B
PacCToNIOKEHHBIN HUXKE (BBIIIE) SJIEMEHT PACCUUTHIBAIOTCS B ATOM ciiydae 1o gopmynam apcu:

o, =K(w) qmr(wgd:J 0 gy ‘)

k(W P W) oy
o, = K(w) o A @)

rae K(w) — koadduimenT BiaronpoBogHocTH, AP(W) — pa3HOCTH JaBJIeHUI TOYBEHHOM BIIary B

COCEIHUX TOPU3OHTAIBHO PACIOJIOKEHHBIX 3JeMEeHTaX MmouBbl, ApPy(W) — pa3HOCTh JaBJICHUMN
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MOYBEHHON BJIarM B COCEJHUX BEPTHKAIBHO PACIOJOKEHHBIX 3JEMEHTAaX MOYBBL, S — IJIOLIAAb
OCHOBaHU 3ieMeHTa, At —Bpemsl.

Pe3ynomamul uccnedosanuit u ux oocyyrcoenue. Pa3zpaboraHo NporpaMMHOE CPEJCTBO,
MO3BOJISAIONIAsE ¢ Hcnojib3oBaHueM ¢opmyn (1)-(4) TPOBOAUTH YHUCICHHBIC JKCIIEPUMEHTHI 10
MOJICTTMPOBAHUIO MTPOIECCOB, MPOUCXOASAIIMX IPU KaneabHOM nonuse [3,5,6].

B mpemiaraemoii Monenu McclieayeMoe MPOCTPAHCTBO IMPEICTABICHO CETOYHOM (DyHKIMEH, B
Ka)KJIOM y3Ji€ KOTOPOH 3aJaHbl B BUJE 3JEMEHTOB MaTpPHI] BEJIMYMHBI IOTEHLIMAIA TOYBEHHOW BJIaru
Vy, kodpduuuent BiaronpoBogHoctd K(w), BmaxHocTh W, mopuctocth Ilp. ITloTenrman,
BJIarONPOBOJHOCTh U BJIAKHOCTh TUHAMUYECKH INEPECUUTHIBAIOTCA HA Ka)XJOM IIare Mo BPEMEHHU.
bepercs moctarouyHO Malblid Iar O BPEMEHH M IMPOBOJATCS pacueThl 1o Qopmymnam (1)-(4)
IIOCJIEZIOBATEIbHO B FOPU30HTAIBHOM M BEPTHKAJIBHOM HalpaBlieHUU. B kauecTBe Mepbl KOHTPOJIS
MPOBOAMIIMCH pacueThl TakkK€ W B JPYrOM IMOpsKe (BEPTHUKaIbHBINA, 3aTe€M TOPU3OHTATBHBIN
nepecuet). [lomyueHnHbie pe3ynbTaThl OKa3adUCh UICHTUYHBI.

Jl1st BU3yaJbHOTO KOHTPOJIS HA TIIaBHOHM (popMe MpUII0KEeHUS PUBEACHBI TpadUKN 3aBUCHMOCTH
BJIQXKHOCTH OT IIYyOMHBI (II0 OAHOMY M3 CEUYEHHUM) M BIAXKHOCTH HA YETBHIPEX MMOBEPXHOCTHBIX CIIOSX

(cm. puc. 1).

fﬁ; 3anyck w3 nankw: DM Terra\Terral 0854\ N=10 ;IEI&

OBpatoTka AaHHbX

BnaxuocTe/rnyGnHa

BnamHocTe Ha NOEEPXHOCTH

0,374 ]
0,372
0,37
0,368 |
0,366 |
0,364 |
0,362 1
0,36 4
0,358 4 =}
0,3564 - >
03544 ---%

-L3 0,36
. L5 0,355

o L7 0,35

0,345

¢L12 0341

rpadur P x B |

t: 5929/42461 Ck: 3616 waroesal c.  |[Mpowno: 2m. 43c. (164 ¢.) Rest: 16m. 50c. /19m. 34c.

Pucynok 1 — JlemoHcTpanus paboThl TPUIIOKEHUS

BI/I3yaJ'II/13aI_II/ISI ACMOHCTPUPYCT AUHAMUKY IICPEPACHPCACIICHUA BJIA’)KHOCTHU B IOBCPXHOCTHOM

clloe U Ha TriTyOuHe.

OAHOBpPEMEHHO € OJTHOMEPHBIMH IpaduKaMu, pUCYeTCs JByMepHas MOBEPXHOCTh (CM. puc. 2a,

26, 3) C HCMOHCTpaHHCﬁ pacnpeaciiCHud BJIA)KHOCTU 110 JABYM KOOpAHWHATaM (FOpI/I3OHTaJIBHO u

BEPTUKAJIBHO).
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JI71st TOTO MCTONB3yeTCss CBOOOIHAS TTporpaMMa I CO3JaHus ABYX- M TPEXMEPHBIX IPapuKOB
— gnuplot.

erpymaeMHe JAHHBIC TIO3BOJIAIOT BBIIIOJHUTL IMOCTPOCHUC IMPOMU3BOJIBHBIX ABYMCPHBIX H
TPEXMEPHBIX PUCYHKOB B APYTUX CPEACTBAX MOJCIUPOBAHUS U aHAIM3a TOBEPXHOCTEH.

(2] Gnuplet (window id : 0) —|0] x|
s e a@aaa i ?

0.42
041
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Pucynox 2a — I'paduka Gnuplot. HauanpHast ctagus mpoMauynBaHus

[l=] Gnuplot (window id : 0) = 0] x|
O&& e aaaly ?
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Pucynox 26 — I'paduxa Gnuplot. [IpoHUKHOBEHNE BIIark B TITyOMHHBIE CIIOU

0

70 80 90 100 110 120 130 140 150 160

-50
70 80 90 100 110 120 130 140 150 160 70 80 90 100 110 120 130 140 150 160

Pucynok 3 - JlunamMuka KarejapbHOro opolineHus. Busyanusarus cpeactamu Surfer
BriBoabl

I/I3Y‘ICHI/IC BPEMCHHBIX CpPC30B IIPU MOJACIIMPOBAHUU O6paSOBaHI/ISI KOHTYPOB YBJIA)KHCHUS MOXKET

MMPOABHUHYTH HCCJICI[OBaTCJIef/'I K JIydieMy NOHUMAHUIO MIPHUPOABI KAIICIILHOI'O ITOJINBA.
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YIAK: 556.531(575)
HNCIIOJIB30BAHUE KOJIJIEKTOPHO-APEHAKHBIX BO/J J1JIsA OPOLUEHUA B
YCJIOBHUAX PECHYBJIIMKU KAPAKAJIITAKCTAH

P.T. Xoscamypamosa * k..., dokmopanm (DSC), I.H. Yembapucos, d.2.1.,npod..
Hayuno-uccnedosamenvckuii uncmumym uppueayuu u 600HuIx npobuem, ¥Y3bexucman, Tawkenm,
C.P. Illooues * k.2.n.

Hasouiickuti cocyoapcmeennvlil nedazocuveckutl uncmumym, Yzoexucman, Hasouii

AHHoTanusi: B cratbe paccMOTpeHbl MPOOIEMbI UCIIOJIB30BAHUS KOJUIEKTOPHO-APEHAXKHBIX BOJI
s opomreHust B yciaoBusax PecnyOnuku Kapakanmakcran. I[lostromy aBropamu B Teuenue 2015-
2017 rr. ObUTM IPOBEJCHBI MOJIEBbIE UCCIIEIOBAHUH MO BHIPAIIMBAHUIO COJICYCTOWYHMBBIX KYJIBTYP:
COpro, COpro-cyAaHckas Tpasa, ahpuKaHCKOTO Mpoca Ha y4acTKaX, PACMOJIOKEHHBIX B OCYIIEHHOM
IHE ApanbCKOTO MOPSL.

KuioueBble cjI0Ba: KOJUIEKTOPHO-APEHAXXHBIE BOJIbI, BEJIMYMHA MUHEpPAIH3aIUHU, OCYIICHHOE
JTHO ApajbCKOro MOpsi, COJICYCTOMYUBBIE CEIbCKOX035IMCTBEHHBIE KYIbTYPHI.

bbuin mpoBeeHbl MHOT'OJIETHUE MCCIIEI0BAHUS IO MCIOJIb30BAHUIO KOJIEKTOPHO-APEHAXKHBIX
BOJ JUIsI OPOIICHHSI HEKOTOPBIX COJICYCTOMUMBHIX KYJIbTYP Ha OCYHIEHHOM JHE ApanbCKOro MOpS,
KOTOpBIE MOJHOCTHIO COOTBETCTBYIOT 3a/1adaMm, peaycMoTpeHHbIM B [locranoBnenun [Ipesunenta
Pecniyonuku Y36ekuctan YI1-4947 ot 7 pepans 2017 r «O crpaTeruu 1eMCTBUS MO AadbHEUIIEMY
pazBututo PecnyOnuku VY30ekuctan». B pazgene 3.3. KOTOporo yka3zaHO: HEOOXOJIUMOCTh
JAJIBHENIIETO YIYYIIEHUS MEIMOPATUBHOIO COCTOSHUS OpOINAEMBIX 3€MENb, DPA3BUTHE CETU
MEJIMOPATUBHBIX M HMPPUTALMOHHBIX OOBEKTOB, HIMPOKOE BHEAPEHHE B CEIbCKOXO3SIHCTBEHHOE
MIPOM3BOJICTBO ~ MHTEHCHBHBIX  METO/OB, IMpPEXKJIE  BCEro  COBPEMEHHBIX  BOAO- U
pecypcocbeperarorux arporexuosoruii [1,2].

B HacTosimiee Bpemst Ha oporaemoii Tepputopun B LlenTpanbroit Asun popmupyetcst 38-40 KM
BO3BPATHBIX KOJUIEKTOPHO-APEHAXKHBIX BOJ, 4YTO COCTaBiseT 1/3 4YacTh MMEIOLMXCS BCeX
MMOBEPXHOCTHBIX PECYpCOB JaHHOH Tepputopmit. B Pecnybnuke Y30ekucran gopmupyercs 20-22
KM KOJIIEKTOPHO-IPEHAXKHEIX BOJ BO BCEX aIMHHHUCTPATHBHBIX 0ONACTSIX.

Kak moka3plBalOT JUTEpATypHbIE JaHHbIE MHOTUX HPPUTaTOpOB, 3TH BOJBI MOKHO IIOBTOPHO
UCIIOJIB30BATH JUIS PAa3IMYHBIX COJICYCTOHUUBBIX KyabTyp [3-5].

OcHoBHasi meab wucciaenoBaHuil. [IpoBecTH MHOroJe€THHE TMOJKMBBI MHHEPATU30BaHHON
KOJUIEKTOPHO-APEHAKHOM BOJOW PpAa3JIMUHBIX COJEYCTOMYMBBIX KYyJIbTYp Ha OCYLIEHHOM JIHE
ApasbcKoro Mops.

O0bexkThl HcciaenoBaHuid. OIBITHBI  Y4acTOK CTaporo CakcayJbCKOIO IUTOMHHMKA,
pacniosiokeH B KazaxgappbMHCKOM XO3SIMCTBE BOJM3M OCymieHHOTO o3epa «Tormsz Tope» B

Myitnakckom paiione FOxxnoro Ilpuapanes, Ha koHeuHOM ydacTke Kosuiektopa KC-1 (puc.l). B
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CBSI3U C aKTYaJIbHOCTBIO U BaKHBIM IIPAKTUYECKUM 3HAaYEHUEM HCII0JIb30BaHMsI MUHEPAIU30BaHHBIX
BOJ JUISI OpOUICHHS PpA3JIMYHBIX KOPMOBBIX KYJIbTYp OBUIM OpPraHU30BaHbI  OIBITHO-
MIPOU3BOJICTBEHHBIE YYaCTKH, Il ObUIM MPOBEACHBI MUCCIEIOBAHUS 1O BBIPAIIMBAHUIO KOPMOBBIX
KYJBTYp C HUCIOJb30BAHUEM MJIS IOJMBOB MMHEPAJIM30BAHHBIX KOJUIEKTOPHO-APEHAXHBIX BOJL.
beutn  mocestHe  copro (copt VY36ekuctoH-18), copro-cymanckas tpaBa (copr YumbOai-8) wu
adpukaHckoe mpoco (copt Xamaku-1) , 001mas mIomaab, 3aHATHIX KaXKI0H KyIbTypoil ObuIa paBHA
0,27 ra. [lna moceBa KOPMOBBIX KYJIbTYp BOJA MOCTYyIaja M3 OJIM3 pacroIoKEeHHOTO KOJUIEKTOpa
KC-1.

Mertonuka  ucciaegoBanusi.  [IpoBeleHHblE  MCCIEIOBAHUSA  OCYIUIECTBISUINCH IO
OOIICIPUHATBIM ~ THUAPOJIOTUYECKAM, THAPOXMMHUYECKMM U  THAPOMETPUYECKHM  METOJ/aM.
3aconeHre TOYBBI ONPEACTSUIOCH JIA0OPATOPHBIM  METOMOM. llpm mMpOBEeACHWH JaHHBIX
HCCIIEIOBAaHUM TaKXke OINpeleNsjIuch MUHEepaIn3alus, XUMHUUYECKUI COCTaB KOJUIEKTOPHOM BOJBbI,
JMHAMUKa BJIQXKHOCTH IOYBBI, LUKI (PEHOJIOTMYECKUX HAOIIOACHUH 3a POCTOM U DPa3BUTHEM
BBIPAIIMBAEMBIX KYJIBTYp, yYeT I[0JaBaeMOM BOJbI, JAWHAMHKA YPOBHS ¥ MHHEPAIH3AIHUN
TPYHTOBBIX BO/I.

MaremaTtnueckyo pa3paboTKy pe3yJIbTaTOB HCCIEA0BAaHHUS U SKOHOMHUUYECKYIO 3P PEeKTUBHOCTD
pa®OThl MPOBOMMIM OOINEHPUHATBIMU CTATUCTUYECKUMH METOJaMM M C HCIOJIb30BaHUEM
KOMIbIOTepHO# TexHuku u nmporpamMmmel ACCES.

Bo Bpems npoBeieHMs ONBITOB MUHEPAIU3allks KOJUIEKTOPHOM BO/IBI U3MeHs1ach oT 2,02 /11 1o
2,66 1/1. XUMHUYECKUI COCTaB BOJIbI OBLIT XJIOPUIHO-CYJIb(haTHBIM MarHueBo-HaTpueBbM (XC-MH).

B 3aBucMMOCTH OT MOJMBHON KYyJIBTYPHI MPOBOAMIOCH OT TPEX A0 MATU MOJHUBOB, NMPH 3TOM
BEJIMUIMHA OPOCHTEIBHOA HOPMBI BOABI m3MeHsmack or 2100 o 4000 m*/ra.

[TouBBI ONBITHBIX YYacCTKOB CJIOKEHBI TSDKENBIMU TpyHTaMu: A0 TiayOuHel 2,5-3,0 M
npeo0aaaloT CYTJIMHKY U TJIUHBIL. BennunHa MiIOTHOCTH MOYB B 3aBUCUMOCTH OT MEXaHUYECKOI0
cocraBa koneonercs B npeaenax 1,4-1,6 r/em”.

AHanmm3 MOYBEHHBIX 00pa3IoB, OTOOPAHHBIX HA OMBITHBIX YYacTKax MOKas3all, 4TO B IEJIOM
coJiep)KaHNe TTUTATEILHBIX 3JIEMEHTOB B TIOYBE HEJOCTATOYHO: MAKCHMAIBHOE KOJMYECTBO TyMYycCa,
He npessimaromme 0,98 % cocpenorodyeno B BepxHeM cioe (0,20-0,40 M), a ¢ rITyOMHON OHO PE3KO
ymensbiiaercs 10 0,35-0,27 % .YpoBeHb TpYHTOBBIX BOJI Ha OMNBITHBIX TNOJSIX B TEUCHHE
BereTallMoHHOro mnepuoaa konebaica ot 180 mo 295 cMm. MuHepanusanusi TPYHTOBBIX BOJ
konebamace ot 7,58 mo 11,02 r/m, mpeobOmamarommii XUMHUYECKUH COCTaB MX OBUT XJIOPHJIHO-
cynbpaTHbIi-MaraueBo-HaTpueBbii (XC-MH).

HecmoTpss Ha Oosiee BBICOKYIO MHHEpaTU3alMI0 KOJUIEKTOPHOM BOJBI MO CPaBHEHHUIO C

OpOCHUTEIIbHON CcpeaHue BeIWuuHbl ypoxkaiiHocth Copro, Copro-cylaHCcKOM TpaBbl U
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AdpukaHckoro mpoca Ha ONBITHOM y4acTke xo3sicTBa «Ka3zaxaapps» oTIMYanuch HE3HAUYUTEIbHO:

P OPOIICHUH KOJUIEKTOPHOU Bo0# B mpeaenax 30-37 1y/ra; npu opomeHnr Copro mpecHoi

APANBCKOE MOPE

ANTAKOTTHE

YCNOBHbIE OBO3HAYEHWA:
T
RS '\} e— - peka @ ¢ - HACENEeHHDbIE NYHKTBI
& ITVIVC e
Iﬂxtou:‘:-:vim KaHanol ‘ - 03epa 1 NOHWKEHUA
\"\ —~ T — . - Konnexropa
e e e i — - FpaHuya pecnyGnmKk mm - OTOXHUYecKue
--1“"

COOpYXEeHUA
OBO3ZHAYEHWA 30H:

30Ha GNarcnpUATHAA

AP OPOWEHWR KON OR) 100 Ll()u()h‘

HEENArconNEUATHAA ANA OROWSHKA
g (MCNONLIOLENING TONLIK CMOLIMOEEN C NPCCHOR DOL0R)

[:] 30Ha GNarcnpUATHAA ANA OROWSHWA
NACTONIHO=COHOROCHLIX YTOANA 1 OBOOANCHUA OOCD

Pucynok 1 - CxemaTtuueckast kaprta FOxHoro [Ipuapanbs ¢ ykazaHMeM OCHOBHBIX MarucTpPaJIbHbBIX
KOJIJIEKTOPOB
BOJIOM ypokalfHOCTh M3MeHsiach B mpexenax 32-40 w/ra; mnpu opomeHuu ¢ Copro-cynaHCKOH

TpaBbl MPECHOW BOAON ypOXKaWHOCTh M3MEHsUIach B mpenenax 32-42 1y/ra, a Opu OpOLICHHH
KOJUUICKTOPHOM BOJIOM B mpenenax 25-40 m/ra.

B Tabnuunoii ¢opmMe mpuBENEHBl CBEACHHMS O MHUHEpAIM3alUd M XUMHYECKOM COCTaBe
OpOCUTENBHOM M KOJUIEKTOPHO-APEHAKHOW BOJIBI BO BpEMsl IMOJMBOB ONBITHOIO Yy4yacTKa.
YpoxaitHOCTh BBIpPAIIMBAEMBIX KYJIbTYp MpHBEACHA B Tabmuie 1, a BBIpaIlleHHBIH ypoXkail copro

(copT V306ekncton-18) mokaszan B Tab. 1.

106



Tabnuma 1 - YposkaifHOCTh 3epHa BBIpAIIMBAEMbIX KYJIbTYD, B 1/Ta.

T'oxbt Musep. Xumuuec Kynbrypa
KOJIL.BOJIBI KHI Copro (copt Copro Adpukanckoe
(KC-1) t/m, COCTaB V36exucron-18) - poco
CyJaHcKa (copt Xamraku-
s 1)

TpaBa

(copt

Yumbaii-

8)
2015 2,66 XC-MH 32,33 32,33 14,67
2016 2,10 XC-MH 31,67 31,67 14,33
2017 2,02 XC-MH 29,33 29,3 13,67

B KoHIe NpOBENEHHBIX HCCIEAOBAaHUM ObUIM NPOBEIEHBbl pPAcCyeThl HX HKOHOMHYECKOU
3¢ GEKTUBHOCTH M BEJIWYMHBI YHUCTON MPUOBLIM, MOJIyyaeMOM ¢ | ra. BBIpAIlMBAaeMbIX KYJIBTYp
(Copro, Copro-cymanckas TpaBa, A(puKkaHCKOe TIPOCO). HAIPUMEP, OXKHUTaeMast YUCTasI IPUOBLTH C
1 ra copro (copra Y36ekucran-18) cocraBuna 1320,0 Teic. cym.

PexoMeHJanuM B NPOM3BOACTBO: B YCIOBHUAX JAepuIUTa NpecHOH Boabl B MyilHakckoM
paiione B xozsaiictBe Kazaxpapps PecnyOnuku KapakanmakcTan ObLJIO NMPOBENEHO HPUKIIAJAHOE
uccinenoBanre «Pa3paOOTKM TEXHOJOTMM BO3JENBIBAHUS CEMSIH KOPMOBBIX KYIbTYp B
skcTpeManbHbIX ycioBusx lOxnoro Ilpuapanbs» ¢ KCIONb30BaHUEM KOJUIEKTOPHO-APEHAXKHBIX
BOJI Ha OPOLICHHS KOPMOBBIX KYJIbTYp, a TaKKe Ul JIMMAaHHOTO OpPOIIEHHS IUKHUX KOPMOBBIX
KyJIbTYp (TPOCTHMK M Jp.) Ha 3eMJISIX, PacloJIOKeHHBIX BoJb KoyuiekTopoB KC-1, KC-3 u mp.
(puc.2).

BbiBoabI:

B ycnoBusax nepuimra opocuTeNbHONW BOJBI KOJJIEKTOPHBIE BOABI CIYXAaT JOMOJHUTEIbHBIM
VCTOYHUKOM JUIsl TIOJIMBOB U UX MO>KHO HCIIOJIB30BATH JIJISl OPOIIEHUS COJIEYCTOMUMBBIX KOPMOBBIX
KynbTyp (KyKypy3a, copro u Jap.). Tak Kak cOpro IO CpaBHEHHIO C KYyKypy3oil Oomee
COJIEyCTOMUMBAs KyJbTypa, €€ BbIpallUBaHUE MJii KOPMOBBIX YroAWW TPH OPOILIEHUU
KOJIJISKTOPHBIMH BOJaMH OoJjiee 11eJ1ecoo0pa3Ho, YeM BbIpAIllMBaHUE 3€PHOBBIX KynabTyp. [locme
yOOpKHU yposkasi Hy>KHO IIPOBOJUTH NPOPHIAKTHUECKYIO TIPOMBIBKY TEX MOYB, JJIs1 KOTOPBIX TAKKe
HYKHO HMCTIOJIb30BaTh KOJUIEKTOPHYIO BOAY;

[Tono6HbIe HccneoBaHUs HEOOXOAMMO MPOJOKUTh HAa KOHEYHBIX ydacTKax KosuiekropoB KC-
1, KC-3, KKC, TTFOKK u ap., HO AJi 3TOT0 HaJ0 NPUBJIE€Yb UHBECTUI[UU HE TOJIBKO HAI[MOHAJIbHBIX,
HO U 3apyOeXHbIX CIEHUATUCTOB. JTO MO3BOJHUT BHECTU CYIIECTBEHHBIH BKJIAJ B MPEOJOJICHUU

MOCTEACTBUI ApaibCKOro KpU3nca U ylydllleHUH Xku3HU HaceneHnus FOxxuoro [puapanbs.
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Pucynok 2 - Beipaiennslii yposxaii copro (copt Y30ekuctoH-18) Ha onbITHOM ydacTke, Ha
OCYIIEHHOM JHEe Apanbckoro mops (2017 r.)

CnHCcOK MCI0/Ib30BAHHBIX HCTOYHHKOB:
1. Vxa3 Ilpesunenra PecriyOmmku Y3o6ekucran ot 7 ¢espans 2017 roga Ne VII-4947 «O
CTpaTeruu JeicTBUi o nanbHeieMy pa3Buthio Pecniyonuku Y3oekucran» // www.lex.uz.
2. Vka3 [lpesunenta Pecny6onuku Y36ekucran ot 18.01.2017 roma «O T'ocynapcTBeHHOM
nporpamMMme pa3Butus peruona [Ipuapanss va 2017-2021 rry.
3. PamazanoB A.P., Kyp6auGaes E., fxy6oB X.M. HekoTopble BONPOCH MEIHOPALUU
3aCOJICHHBIX 3eMellb B HU30BbIX AMynapbi. // Hykyc: Kapakannakcran, 1979, -221 c.;
4. XoxamyparoBa P.T., Uembapucor D.M. OreHka TPUTOJAHOCTH KOJUIEKTOPHBIX BOJ IS
OpOIICHUSI CEeNBbCKOXO3IHCTBEHHBIX KYIBTYp M OOBOJHEHHS IAaCTOWIIHO CEHOKOCHBIX YrOIWi
Pecniyonmmku Kapakanmakcran. / Matep. C6. Hayd. TpyI. MEXJ. HAYYHO-TTPAKTUUECKOU, HHTEPHET-
KoHpepeHimHu, Cenbckoe xo03s1iicTB0-2020, Ykpauna,2020. —C. 32.
5. Uembapucos 3.U., Hacpynun A.b., Jlecauk T.1O., Xoxamyparosa P.T. U3yuenue BausiHUS
pEeUHBIX BOJ Y30€KHCTaHa Ha 3aCOJIEHUE U 3arpsi3HEHHE arposaHmadToB B YCIOBUSIX U3MEHEHUS
kimumara. //B ¢O6. HayuHelx TpyaoB lleHTpambHO-A3HMATCKON MEXIyHApOIHOM HAy4dHO-
npaktuyeckoit koH(pepenunu MKBK, Bonnomy cotpynuudectBy ctpan LlentpansHoit A3zun — 20

JIET: OMBIT MPOLILIOTO U 3a1a4yu Oyaymiero, Anma-ara, 2012, — C. 175-177.
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YK 631.674.5
TPOCO-BAPABAHHAS IIJIAHI'OBAS JOKAEBAJIBHASL MAIIIMHA

A.B. I'pywiun, cm. nayu. comp.; A.A. Tepnuzopee, kano. mexu. HayK, 6e0. HAYY. COMP., 3A8.

HayuH.-uccned. omoenom, C.A I'mcuboeckuit, cm. nayu. comp.; A.B. Konomeey, mn. nayu. comp.

Dedepanvroe cocyoapcmeenHoe 6100xcemHoe HayuHoe yupexcoenue Beepoccutickuil nayuHo-
uccne008amenbCKUutl UHCIMUmMym cUucmem OpouleHUsl U cenbxo38000cHabcenus « Padyaay,

2. Konomna, men.: 8 (496) 6170474), prraduga@yandex.ru

AnHotanus. Haznensl ¢depmepckux Xo034HCTB B cpeaHeM cocrtaBisitoT 33,2 ra. C yuetoM
MEJIKOKOHTYPHOCTH Y4YacTKOB ()epMEpPOB U OCHOBHBIX CEJIbXO3TOBAPONPOU3BOAUTEICH CYIIECTBYET
HE0OXOIMMOCTh B TEXHUKE I JAHHBIX YCIOBHUI X035SHCTBOBaHMS. B cTaThe MpUBEAECHHBI CBEIEHUS O
pa3paboTKe W BHEAPESHUW HOBOW IIIAHTOBOM OapabaHHOW OKICBAIHHONH MAaIllMHE BTOPOTO THITA
MIIT-00.000 ¢ mepememieHHeM C IOMOIIBIO JICOSAKH C THAPOIPUBOAOM, €€ OTIUYUTEIHHBIC
O0COOCHHOCTH OT MPOTOTUIIOB, KOTOPBIMH SIBIISIFOTCSI arperaT aBTOMaTU3HPOBAHHBINA AalbHECTPYHHBIN
noxnaesaibhblii JIJIC-30 u Tpoco-06apabannas ycranoBka lrriforce typenkoit ¢pupmsr FO3yak Makune.
JlaHO omMcaHWe KOHCTPYKTHBHBIX OCOOCHHOCTEH W TEXHOJIOTUYECKOTO Tporecca padoThl C
TEXHUYECKHMH TTapaMeTPaMH.

KuroueBble ciioBa: nutanronas 6apabaHHasi JOXKAeBallbHAs MAIllMHA, TOJIOCOBBIE TOKIEBATEINH,

HCTJ'IGO6p830BaTeJ'IL, AOXKICBaJIbHasA MalllhnHa, Tpoco-6apa6aHHa;1 JOXJICBaJIbHasA MallllHaA.

Pemaromniee 3HaueHHe B CBOEBPEMEHHOM UM Kauye€CTBEHHOM BBINIOJHEHUH arpOTEXHUYECKUX
MEpPONPUATHA BO MHOIOM 3aBHCUT OT OOECHeueHHs] CeJbCKOTO XO3siicTBa KOMIUIEKCOM
IIPOU3BOIUTENIBHON TEXHUKH, B TOM YHUCJIE U TEXHUKH OPOLICHHUS.

Ha nannsbiif nepuoj yucieHHocTh pepmepckux xo3gictB B Poccun cocrasinsier okoso 300 Teic.
ra, Tzie 3aHATo O6omnee 1,5 miH. yenoBek. depmepamu ucnosb3yercs 10 20 % Bceil TOCeBHOM TIIOMAIN
CEJIbCKOXO35I1ICTBEHHBIX 3€Melb. B mociiejHee BpeMsl MPOUCXOIUT YBEINUYEHUE Pa3MEPOB 3EMEIbHBIX
y4acTKoB (epMepckux xozsicTB. CoriacHo CTaTHUCTUYECKUM JaHHBIM [1] moneBoil Hagen
CPEIHECTaTUCTUUECKOTO KPECThIHCKO-(DepMEPCKOTro X0351UCTBa cocTaBisieT — 33,2 ra, 4TO TOBOPHUT O
HEOOXOJIMMOCTH B TEXHUKE JIJISI MEJIKOKOHTYPHBIX CEJIbCKOXO3SIMCTBEHHbIX ydacTKoB. Kpome Toro,
3TH 3eMeNIbHBIE YUYACTKU XapaKTepU3yITCs pa3HOOOpa3HOi KOH(UTypalei, CI0KHOCThIO penbeda,
HaJU4YMEM PA3IMYHBIX NPENATCTBUM, UTO ONpEAEIIeT IPUMEHEHNE COOTBETCTBYIOIIETO TUIIOpa3Mepa

TEXHUYCCKUX CPEACTB U B TOM 4YHUCIIC MOJMBHOM TEXHUKHU. TI/InopazMep JOJIDKEH COOTBETCTBOBATH
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JaHHOW KOHTYpHOCTH. [103TOMY B CceIbCKOM XO3SHCTBE JOJKHBI IPUMEHSTHCS KOMITJIEKCHI MallUH U
MOJMBHOM TEXHUKH pPa3sHOOOPAa3HOIro THIIOpazMepa M MPOU3BOAUTEIBHOCTH B 3aBHCUMOCTH OT
KOHKPETHBIX YCIIOBHH. B CIOXHBIX TOmoOrpa)M4eckux YCIOBHSX HW3PE3aHHOCTH TOJeH, HX
pa3zépOCaHHOCTH U MEJIKOKOHTYPHOCTH, 3a4aCTyI0 MPUCYIIUX (EepMEPCKUM XO034iCTBaM, MPUMEHEHUE
MOOWJIBHBIX OPOCHTEIIBHBIX KOMIUIEKCOB Ooiiee A((PEKTHBHO M IKOHOMHYECKH IIEIeCO00pa3HO 10
CPaBHEHHMIO CO CTallMOHAPHBIMHU cHcTeMaMu. lIpoBeneHHBIN aHalW3 pPacxoJO0B Ha IMPHOOpPETEHHE
OpPOCHUTENBFHOTO 000PYIOBaHMS TOKAa3bIBACT, YTO MAalIMHBI 0apabaHHOTO TUIA SBIAIOTCA Hamboee
BBIFTOJHBIMU Ha MEJIKUX M CPEAHUX MOJISIX uiomaaso ot 10 go 70 ra.

CymiecTBylonii mapk [UIAHTOBBIX OapabaHHBIX JOKICBAIbHBIX MalIMH IO JaHHBIM
Muncenbsxo3a Poccuu 3a 2018 1. coctaBnsin 1647 enqunun u ¢ yuerom BBo3a 3a 2019 1. 127 enunun
UMIIOPTHOM TEXHUKH, cOCTaBUI 1774 enuHUIIBI C 00MIEH TUIOMABIO TOJIMBA OKOJIO 45-55 THIC. Ta.

Jns nmpuMeHeHHs Ha MeEJKUX celibckoxo3siiicTBeHHbIX noiisix BHUM «Panyra» B 2018 romy
pa3zpaboTall, H3rOTOBHJ JCUCTBYIOIIMA MAaKETHBIM HKCIIEPUMEHTAIbHBIA 0Opa3el] TPOCOBOM
MTOJIBFDKHOM IOk IeBabHOM MamuHbl 2-To tuna [1JIM-00.000, ocHameHnHo# nieTieoOpa3oBaTesieM Jist
[IJIAaHTa ¥ TIPOBEJ €T0 MpeIBapHuTebHbIe mosieBbie ncnbitanust B 3A0 «O3épa» MockoBckor o01actu

[2], KOoTOpbIe MOKa3aIu ero paboTOCIOCOOHOCTh M MPABUIBLHOCTH BBHIOOpPA TEXHUYECKOIO PEIICHUS

(puc. 1).

-

o

e e

Pucynox 1 — DxcniepumenTtansHbIii oopaserr [1/IM B TpancmopTHOM MOJI0KEHHH ¢ PepMoi

Mammwmna npeactaBiseT co0oil arperar, COCTOSIINA U3 KOJIECHOM TEeNeKHU U MeTIeo0pa3oBaTes
Ui pazgaToyHoro nutanra. KomecHas Tenexka OCHaIlleHa MOJBIXKHOM JIeOeIKON ¢ THIPOIPUBOJIOM,
Ha KOTOPYIO YCTaHOBJICHA CHCTEMa paclpe/eieHusI BOJbI, JIeOeKa HaMaThIBaeT OyKCUPHBIA KaHAT U
MepeMeIIaeT pa3JaTOYHbIN IIUIAHT.

B 2019 rony mammua Oblna qopaboTaHa W TMOJyYWJIia HAaMMEHOBAHHME — MAIllMHA IUIAHTOBAs

tpocoBast MIIIT-00.000 (puc. 2).
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Pucynok 2 — Mammna nutanrosast Tpocosas MILIT-00.000

Tabnuua 1 — Kpatkas texuuyeckas xapakrepuctuka MIIT

HanmenoBanue [Tokazarenu
Pacxon Boxpl, j1/c He Ooiee 15,3
JlaBnenue Ha Bxoje, MIla 1o 0,7
[1nomane opomenus, ra mo 12
Pabouvast ckopocTh epeIBIKEHMSI, peTyIupyeMasi, M/MHUH. 0,17-1,67
CpenHsisi MHHTEHCUBHOCTb IO/ 6€3 MEepeKPhITHs, MM/MUH. 0,08-0,19
Koadduument r¢dexruBHOrO monmsa He meHee 0,8
Macca arperara cyxas, KT 910
Jloxxeo0pasyromnue yeTporucTBa:
- TanbHeCTpYHHBIN ammapart JET65
- (hepma co cpeaHecTpyiiHbIMU anmnapatamu P/25-S

IMpororumom MUIT siBnsiercst Tpoco-6apabanHas ycranoBka Irriforce typeukoii ¢pupmer FO3yax
Maxwune [3] u panee paszpadotansbiii B 1981 r. BO30T coBmectno ¢ BHUUN «Panyra» m BUCXOM

arperat aBTOMaTH3UPOBaHHbIN JadbHECTPYiHbIH noxaeBaibhbIid J[J1C-30 [4-8].

MammHa nUIaHroBas TpOCOBasg NpCAHA3HAYUCHA Jid IIOJIOCOBOTO OPOIICHHUA HOKIACBAHUCM
CEIIbCKOX031CTBEHHBIX KYJIbTYp Ha MCJIKOKOHTYPHBIX YyYaCTKaX, B T.4Y. HPOIIAIIHBIX, BKJIKOYaAAd

cpenHecTeOebHBIE.

PaboTta mMammHbl OCyIIECTBISETCS B PEKUME MOCIE0BATEILHOTO OPOIIEHUsI Y4acTKOB MOJIsl B
JBIKEHUH TIO T0JIOCaM, MOCPEICTBOM HAMAaTHIBAIOLIETO ycTpoilcTBa (1e0eqKu ¢ THAPOTYPOUHHBIM
MPUBOIOM), TEPEMELIAIOIIEro IOMNepeK MO TeNeXKY C J0XKIe0O0pa3yIoIMMU YCTPOHCTBaMHU
(mampHECTPYWHBIA JOXKIAEBAJIbHBIN ammapaT Wik (epMy CO CpPeTHECTPYHWHBIMU OXKACBATHHBIMHU

anmaparamiu (puc. 3)).
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Pucynok 3 — Mammna nutaHroBasi TpocoBasi ¢ pepMoit

Arperar COCTOMT M3 CIEIYIOIIMX OCHOBHBIX Y3JI0B (pHuC. 4): H0XKIEBalIbHON TENEKKU Ha
KOJICCHOM IIIaCCH, BKIIIOYAIOIIYIO (hepMy € J0XKIC00pa3yIOIIMMU yCTPOHCTBAMU WIIN AaJbHECTPYHHBIN
NOXKIEBAJIbHBIN anmnapaTr, THIPOMEXaHWYECKUW mpuBoJ, B Buue Jjedeaku ¢ Tpocom (300 wm),
IPUBOAMMON 4Yepe3 peayKTOp OT TMAPOTYpPOMHBI UM OpraHbl YIpaBJIEHUS; OTAEIbHON OJHOOCHOM
TEJIEKKH NETIe-HaMOTOYHOrO YCTpoHCTBa ¢ ©OapabaHOM JJii TPaHCHOPTUPOBKM IUIAHTa U
o0pa3oBaHMsl TETIIM B BEPTUKAIHHOM IUIOCKOCTH TIpH pabodem mpomecce. [leriie-HamoTouHOE
YCTPOMCTBO OCHAIIAETCsl IUIOCKOCBOPAYMBAEMbIM BbICOKOHANOpHbIM [IBX-mmanrom — 100 M, ¢
OBICTPOPa3bEMHBIMU COEIMHUTENBHBIMU AJalTepaMH Ha KOHIIAX, KapJAaHHBIM BajoOM JJsI CMOTKH
IIJIaHTa ¥ aHKepoM JUisl (puKcanuu OykcupHOro kanara. Ilinomaas opomenus ¢ oaHoi nmosummu 1,2 ra,
pacxox 1o 15 ni/c, MunumanbHOe pabouee naBiaeHue Ha Bxoae B MammnHy 0,4 MIla, mupuna nonocsl
oporierus g0 60 M, padouas ckopocts aBwxkenus 0,17-1,67 m/mun. (10100 m/9).

TSroBsIM CpeICTBOM ISl TPAHCIIOPTUPOBKU MOTYT SIBJIATHCS TpakTopa kiacca Tsru 0,6-1,4.
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1 — poxneBanbHas TeNeXKa; 2 — TUAPONPHBOI; 3 — nebeaka TpocoBas; 4 — HambHECTPYHHBIN
JO’KJEBAIbHBIN anmapar; 7 — IMJIpaHT; § — LUIaHT IIOCKOCBOPAUYMBAEMBIN; 9 — meTiie-HaMOTOYHOE
ycTpoiicTBO; 10 — KOMOMHUpPOBaHHBIN neTneBol Gapaban; 11 — JoxkeMeHThl OTKUAHbIE; 12 — pama; 13
— KoJsieca; 14 — onopHO-HanpaBiAOIIKN poIuK; 15 — MexaHu3M BpaieHust 0apabana (peaykrop); 16 —

Tpoc; 17 — aHkep.

Pucynok 4 — Cxema MIIT B pabouyem mosiokeHUH

Texnonoruueckuii npomecc padotelt MILT oriudaercss ot mporoturnos ciaeaytommm. Y JIJIC-30
neTyieo0pa3oBaTeNb BBHINONHAET OAHY (YHKIMIO — O0Opa3oBaHHE BEPTUKAJIHHOW METIH IMIJIaHTa MpU
pabore. B TpaHCIOPTHOM TIONOKEHHWH UUIAHT pacIoyiaraeTcs Ha OCHOBHOW TEJEeXKe, a
neTneo0pazoBaTeNb arperaTupyercss K Hel mycteiM (puc. 5). Takke TUapOmpuBOIOM JeOEIKH

arperara siBJsi€TCsl THAPOUMIAHAP.

Pucynok 5 — IJ1C-30 B TpaHCIIOPTHOM TOJIOKEHUH

113



VY upororuma Irriforce typenkoit ¢upmer FO3yak MakuHe merieoOpa3oBareib OTCYTCTBYET
BOBCE U IIJTAHT BO BPeMsI paOOThI BOJIOYETCS 32 MAIIMHOW 0 KYJIbTYpE WM TEXHOJIOTHYECKOH ToJoce.
DTO JUIIHKUE 3aTpaThl SHEPTUU Ha MEepeMENICHUE, BOZMOXHOCTh M3JIoMa Iuianra, ymenbiienue K31

WJIU TIOBPEXKIEHUE pacTeHU (puc. 6).

Pucynoxk 6 — Tpoco-0apabannsiii noxaeBaresb Irriforce B padore

B HOBOH pa3paboTKe MCIOJB3YIOTCS 3allaTeHTOBAaHHbIC KOHCTPYKTHBHBIC pEIICHUS Ha
KOMOWHUPOBAHHBIH «11eTe00pa3oBaTeb HUIAHTOBBIX JOXKAEBaIbHBIX MauH» (mateHT Ne 2730609) u
«3atBop» (mareHT Ne 904606). Hcmonp3oBaHue B pa3pabOTKe TMeETIIeOOpa3oBaTeNs TO3BOJISET
MPUMEHSTh MAalllMHy Ha MPOMAIIHBIX KYJIbTypax M KyJIbTypax CIUIOIIHOTO M PSIOBOTO moceBa 0e3
TEXHOJIOTUYECKON IIOJIOCH OTYYXKIECHMs, yBenuuuBas >tuM K3UM mnpu mnonuse, ymeHblIaercs
MOBPEXJAEMOCTh PACTEHUH M MOTpebiieHHe PHEepruu Ha mNepemelleHue arperata. lMcmonb3oBaHue
3aTBOpa MO3BOJSET B OTIMYUHM OT MPOTOTHUIOB OTKIIOYATh TMOAAYy BOABI K JIOKIEOOPA3yIOIIUM
yYCTpOMCTBAM MpPH OCTAaHOBKE MAIlMHbI B KOHIIE IOJIOCHI OPOIIEHMS. ODTH TMPU3HAKU IO3BOJISIOT
paccmaTpuBaTh MIIT kak HOBYIO KOHCTPYKTHBHYIO pa3paboTKy.

HsroroBnenue ONBITHOM MapTUM HOBOM MamuHbl ocyumectBiasier PI'BY  «Ympasienue

«CrenqMennoBoax03» U ToabATTUHCKUH 3aBoJ; OO0 «bunauarCrpoil poym».
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VJIK 631.6
WHHOBAIIMOHHBIE ATPOITPUIEMBI B PECYPCOCBEPETAIOIIEN TEXHOJIOT MU
BO3JAEJBIBAHUSA COU HA OPOLIIEHUAM

Hlaockux B.A., 0. c.-x. H., npogheccop, 3acnydicenHblll pabOMHUK CelbCKo20 Xo3sticmea PD.,
Ilewkosa B.O., kano. 6uon. nayk, Pacckazoea O.J1.
DedepanvHoe 2ocyoapcmeerHoe 0100icenHoe HayuHoe yupesxcoeHue « Bonotcckutl Hayuno-

uccne008amenbCKuti UHCMUmym 2uOpOmexHuKy u meauopayuuy, 2. Iueenvc, Capamosckou 001.

AnHoTanusi: B cratbe TmpeAcCTaBiCHBl WHHOBALMOHHBIE Pa3pabOTKHM  arponpuéMoB
MIPUMEHEHHBIE B pecypcocOeperaronieil TeXHOJIOTHH BO3AENIbIBAHUS COM HA OPOILLIEHUH. 3aTpaThl Ha HX
MIPOBEJICHUE KOMIIEHCUPYETCS YBETMUCHUEM YpOKasi U KAUeCTBOM 3€pHA COM.

KiroueBrble ciioBa: VIHHOBAalIMOHHAS TEXHOJIOTHS, COsI, 00pabOTKa IMOYBHI, YXOJ 32 MMOCCBAMH,

MUKPOYA0OpEHHUsI, TUHIUPOBKA, OPOIIEHNE OMarHUYE€HHOM BOJOH, IPOAYKTUBHOCTD, YpOiKail.

CenbCKOX03HMCTBEHHOE HPOM3BOJICTBO CTAJIKMBAETCS C BBICOKOM 3aTpaTHOCTbIO M HU3KOIA
OKYIIaeMOCTBIO BJIOKCHHH B CIIO)KMBIIHECS TEXHOJOTMH, OCHOBAaHHBIE HAa IOCTOSIHHOW BCIHAIIKE,
BHECEHHH OOJIBIINX /103 YAOOpEHHA U He HA HOPMHUPOBAHHOM OPOIICHUH.

HaxomneHHbI HayYHO-TIPAaKTUYECKUN OIBIT CBUAETENBCTBYET O TOM, YTO CaMbIM JIOCTYITHBIM
BBIXOJIOM M3 O3TOH CHUTyallMM SBJISIETCS BBEJCHHE HMHHOBALIMOHHBIX TEXHOJOTMH B HPOM3BOJICTBO
CeIbCKOXO03siiCTBeHHOW — mpoaykiuu — [1].  VIHHOBalMOHHBIE ~ TEXHOJIOTHH  BO3/CJIBIBAHUS
CEeITbCKOXO03SMICTBEHHBIX KYIIBTYpP OPUEHTHPYETCS Ha PEeCypCOIHEPTOIKOHOMUYHOCTbD, IKOJIOTHUECKYIO
0€301acHOCTb, PEHTA0ENbHOCTh U 3(P(GEKTUBHOCTh HUCIOJb30BAHUS OpOILIAEMBIX 3€Melb C
MaKCHUMaJbHBIM pecypcocOepexenueM [2, 3, 4].

bonee 60% mnpousBoauTeNnel 3epHAa COM TOMYYAIOT MPOAYKIIMIO MO OSKCTCHCHUBHBIM U
YCTapeBIIUM TEXHOJIOTHSIM. B pe3ynpTare 4ero mpoucXoauT MPOrpecCCUpyoliee MajeHne MOYBEHHOTO
IUIOI0PO/INS CEIbXO03YTOMi, CHUXKAIOTCS BOCCTAaHOBUTENbHBIE MpoOIlecchl B mouBax [5]. B cBs3u co
CKJIaJIbIBAIOLIMMHUCS OOCTOSTENCTBAMU IKOJIOTHUECKOTO M 3KOHOMUYECKOT' 0 IJIaHa, NTHHOBAIIMOHHBIE
TEXHOJIOTUU BO3JICNIBIBAHUS KYJIBTYpPhl, OCHOBaHHBIE Ha PECYpPCcOCOEPEeKEHHH W TIOYBO3ANIUTHBIX
npreMax, BBICTYAIOT B KaueCTBE OJHOTO M3 BaKHBIX HANpaBJICHUH CTaOWIBHOTO Pa3BUTHUS
NPOU3BOJICTBA COM. VIHHOBAallMOHHAs TEXHOJOIHA aKTUBU3UPYET Bce OHOpecypchl B IENsAX
ONTUMH3AIMK TPOIYKIIMOHHOTO IpoLecca, CTaOMIBLHOIO BOCHPOM3BOJACTBA IUIOJOPOJAUS TIOYBHI,
MOBBINICHUST  YPOXKAECB, TIOTYYCHHUS HSKOJOTHYECKH UHUCTBIX TPOAYKTOB TIPH MHUHHMAJIHHBIX

TEXHOJIOTUYECKHX 3aTpaTax, 00ecIeynuBaloMX BHICOKYI0O KOHKYPEHTOCIIOCOOHOCTh MPOAYKLIUH [6].
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HuHoBaloHHOE U pecypcocOeperaroiiee Bo3esIbIBaHUE COU MPeTHA3HAYCHO /JIsl BHEAPEHUS B
CEeNbXO3MPOU3BOICTBO sl obecrieueHUs] ceMeHaMu [IOBOJKCKHM pPErHoH, peleHHs MpoOJIeMbl
COEBOTO0  CBHIpbS B  THIIEBOH  MPOMBIIUIEHHOCTH, pACIIUPEHUs  MPOU3BOJCTBA  KOPMOB
cOamaHCHUPOBAaHHBIX MO OENKYy U pacIIUpPEHHUs] MOCEBOB COM B YCIOBHUSIX CYXOCTEIHOM 30HBI Ha
OpOILIECHUHU.

B ®I'BHY «BomxHUMUI'uM» HakorieHbl MHOTOJIETHUE JaHHbIE, CBUAECTEIBCTBYIOLIUE O
MEPCHEKTUBHOCTH MHHOBAI[MOHHOTO M PECypCOCOEPEraromiero pa3BUTHs TEXHOJIOTUU BO3ZCIBIBAHUS
cou. VIHHOBalMOHHBIE JTanbl TEXHOJOTMHM pa3pabaTblBAIUCh B TEYEHHWE MATH JIeT Ha
SKCIIEpUMEHTaIbHBIX yuacTkax CapaToBckoii u Camapckoii obmacTeil.

Paspabotanu cucremy coeBbix ceBOOOOpOTOB. CeBOOOOPOTHI HAa OPOIIAEMBIX 3eMJIISIX JOJKHBI
OBITh C KOPOTKOW pOTaIMeld, YTO CIOCOOCTBYET IyYIIEMy HCIIOJIB30BAaHHIO OpOIIAeMOM NAallHH,
opolIiaeMoe 3emie/ieNne JAO0JDKHO CHEelHaTu3UupOBaThCsl HA KOPMOBBIX U 3€pPHOBBIX CEBOOOOpOTaX C
poranuei B 5-8 mosiedl. Hannydmumu npeamecTBEHHUKaMU COM Ha OPOILEHHM SIBJISIOTCS O3UMast
MIICHUIA, 371aK0BO-0000Basi TpaBOCMECh Ha KOPM, 000pOT IU1acTa JIOIEPHBI.

[Ipu mpowmsBoacTBe com HEOOXOAMMO NPUACPKUBATHCS CTPOTOMY UYEPEIOBAHUIO OEIHBIX
(3epHOBBIX) € OOOrameHHbIMH a30TOM KyibTyp (0000Bble). Tak kak B pe3yiapTare aKTUBHOTO
pas3ioKEeHUs OpraHMYeckoro BemecTBa (Gopmupyercs 3¢p(eKTuBHOE IIOJOPOAME, IOYBa
0CBOOOXKIAeTCSl OT TOKCHHOB, OOECTIEYMBAIOTCS YCIOBHUS ISl XOPOIIETO POCTa PACTEHUH M CO3/IaHUS
BBICOKOTO ypoxasi 3epHa cou [6]. Ha pucynke 1 npeacTaBieHbl SKCIEPUMEHTAIbHBIC YUaCTKH TTOCEBOB
COM BO3JEJBIBaEMble IO pecypcocOeperaroneii TEeXHOJIOTHH C BKIIOUYEHHEM WHHOBALMOHHBIX

arpornpueMoB.

Pucynok 1 - DkcriepuMeHTalIbHBINA Y4aCTOK 110 MPUMEHEHU0 HHHOBAIIMOHHBIX
arponpuéMoB B pecypcocOeperaroieil TeXHOJIOTHH BO3IEIBIBAHUS COU
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[ToaroToBka 1moJist o1 MOCEB COM BKITIOUYAET B ¢€0s1 OCHOBHYIO M MPEIIOCEBHYIO 00paOOTKH MOYBHI.
[lepen moceBoM ceMeHa cou oOpabaTeiBalOT  OuWompenaparamy, OaKkTepUaIbHBIMH
yoOpeHusMU 1 MUKpOynoOpeHussMu. Ha 4uCThIX OT COPHSKOB MOJIAX €€ TMOCEBBI MOXHO MPOBOJHUTH
pyU MHHUMaJbHOW 00paboTke mouBbl. [Ipu CHIBHO 3aCOpPEHHBIX IMOYBAX, MPUMEHSIOT TIYOOKYIO
OCHOBHYIO 00pa00TKy mouBbl Ha 25-27 cm. Ilpu 3TOM HCTIOAB3YIOT TIOCKOPE3bl — INTYOOKOPBIXJIUTENN
KIII-250 A, KIII'-2,2 u muiyru ¢ npeary>KHUKaMH.

[IpenmoceBHyto 00paboTKy mouBsl Ha (oHAX ¢ OTBaIbHOW 00pPabOTKON HAYMHAIOT C
O60poHOBaHUS 3yOOBBIMH OOpOHAMU. DTO BHIPABHUBAET OBEPXHOCTH MAIIHU U YMEHbBIIIAET HCHIApPEHUE
BJIATU.

KynpTuBanuro npoBoaart Ha riryouny 6-8 cm. Ilociie moceBa mo4By NpUKATHIBAIOT KOJTbYATHIMH
KaTKaMH, YTO CIIOCOOCTBYET PaBHOMEPHOMY PacHpEeEIICHUIO0 CEMSH, IPYKHOMY HOSIBIIEHUIO BCXO/I0B.
Ha monsix ¢ HU3KOH 3aCOPEHHOCTHIO MOKHO OTPAaHUYUTHCS OAHOKPATHOW MUHUMAIBbHON 00paboTKOU
Ha 12-14 cM KOMOMHHPOBAHHBIMHU TTOYBOOOPAOATHIBAIOIIIUMH arperaTaMH.

Jis mpenoTBpalieHus] MOpPaXXEHUs CEMSH COUM KOMIUIEKCOM IaTOT€HHBIX OOBEKTOB IIpU
XpaHEeHHH W B IIOCEBHOW MEpPHOA HX 3a0JIarTOBPEMEHHO MpOTpaBiuBalOT (yHrumuaamu. Iloces
npou3BoAT npoTpaBieHHbIMU cemeHamu (TMT/] 3-4 kr/t, ®yHaa3on 3 Kr/T) ¢ MHOKYISIIHEH CeMsH
cou Ouornpenapatamu ¢ azoTopukcupyromumu oakrepusimu (Pusoropdun, Puzoarpun, Musopus ).

Baxkneimumy HanpaBiaeHUSIMU CTaOUIM3aLMU U BOCIIPOM3BO/ICTBA TOUYBEHHOTO IJIOJ0POIUS B
COBPEMEHHBIX TEXHOJOTHUYECKUX KOMILJIEKCAX SBISIOTCSA 3(P(PEKTUBHOE MCIOJIb30BaHNE MUHEPAIbHBIX
ynobpenuit [7]. IlpumeHeHue mpu Mano3aTPaTHBIX TEXHOJOTHUSX MHUHUMAIBHBIX W CPEIHHUX 103
MHUKpOyqoOpeHuit  obecneunBaeT 0Oojee  BBICOKYIO UX  OKymaemMocTb. Jlo3bl  ymoOpeHmit
YCTAHABIIMBAIOTCS C YYETOM IIJIAHUPYEMOI'O YPOKasi COM U CTENIEHN OKYaeMOCTH yJI0OpEeHUH.

[Ipu ypoxaitHoctu 3,0 T/ra cost motpedasier 53 kr azora, 18 kxr docdopa, 75 kr kamus. B
Hayalie BereTaluu KylnbTypa HyXAaerca B aszore. [lodToMy, Kak TpaBWiIo, Meped IMOCEBOM
HE00X0/MMO CTapToBOe BHeceHHe Ngzp, € IMOCIEAYIOIIMM BHECEHHEM B (ha3y Hayalo BETBIICHUS
MUKpPOYAOOpEHUH.

MHHOBAIIMOHHBIM MPUEMOM B TEXHOJIOTMU BO3JIE€IBIBAHUS COM SIBISETCS 00pabOTKa CEMEHHOTO
MaTepuana npenaparom «HanoKpemuuii», KOTOpbIil OKa3bIBaeT MOJ0KHUTEILHOE BIUSHUE HA MOJIEBYIO
BCXOXKECTh M JHepruto mnpopacranus. [Ipu oOpaboTke ceMsH Iepel CeBOM pacxo]l Mperapara
«HanoKpemnuii» cocrasnser 30—50 r/kr B pabouem pactBope [8].

XuMu4yeckuii MeToa OopbObl € BpEAHBIMU OpraHu3MaMu >(QQEKTUBEH U HEOOXOIUM MpH
WHHOBAIIMOHHOW TEXHOJIOTUU BO3JIENBIBAHUS COM. YTPaBIATh (UTOCAHUTAPHOW CHUTyaluend Ha

moceBax cCou CJICAyCeT COBCPUHICHCTBOBAHUCM ACCOPTUMCHTA NTECTHUOUAOB C obecneueHrEeM
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PaIMOHAIBLHOTO UX MCIOJB30BaHUS, YUUTHIBAsI IKOHOMUYECKYIO M IKOJIOTUYECKYIO 11E1ecO000pa3HOCTh
WX IPUMEHCHHSI.

B 3aBucumocTH OT CKIIQABIBAIOLIUXCS KIMMAaTUYECKUX IApaMETPOB COSl BBICEBAETCSA IIPU
temneparype moussl + 14 °C ¢ TpeThell mekausl anpels W 10 NepBoi aekaasl HioHs. HopmanbHas
IyOMHA TTOCeBa CeMSH KYJIbTYphI 6-8 cM. Hopma BeiceBa jytst psimoBoro crocoda cocrapisier 800 Thic.
BCXOKHX ceMsiH Ha | ra, mpu mmpokopsgHoM —300 Teic./ra.

Ha 5-6 nenp mocine moceBa rnpu HEOOXOIUMOCTH IPUMEHSIETCSI JOBCX0JI0BOE OOPOHOBaHUE, J10
o0pa3oBaHMs ABYX HACTOAILIUX JINCTHEB MPHU IPEBHIINICHUN MOPOrOBON BPEAOHOCHOCTH 3 (HEKTUBHBI
repounmab Jyan [Nona, berun, ®ponThep.

YXox 3a moceBaMH COM 3aKJIIOYACTCs B YHUYTOKEHUH COPHSIKOB M BpenuTeneil. dddexruBHo
O00poHOBaHUE MMOCEBOB 1O BcxonaM. Bropoe 60opoHOBaHME MPOBOAAT B (aze 3-5 JIMCTOYKOB MOMEpEK
rmoceBa CpeIHUMHU OOpoHamMH B OJuH cien. KommekcHas 3ammra moceBOB, COUETAIONIasi KOMILIEKC
arpoTeXHUYECKHX M XMMHYECKUX MEPOIPHUSTHI C HCIONb30BAaHHEM HOBOT'O MOKOJEHHS IMPEnapaToB
it OOppOBI € COpHSKaMH, OOJE3HSMH W BPEOUTEISIMH M OJHOBPEMEHHBIM KOHTpPOJIEM 32
9KOJIOTMYECKUM COCTOSIHUEM TMPUPOJHOW CpeAbl SBISAETCS BAXKHBIM  YCIOBHUEM  OCBOEHUS
MHHOBAIIMOHHOM TEXHOJIOTHH.

Jns yHuuTOXKEeHUs BpeauTenel (M, Opyxyca) mpoBOIUTCS XuUMHUUYecKas oopabotka. [lepsoe
OTpBICKMBaHUE B Pa3e Hayano OyToHM3alMH, BTopoe — yepe3 10-12 nHei.

B Teuenme Bererauuu KyiabTypbl MpPOBOAUTCS 0Oopb0a € COPHOM PpPacTUTENIBHOCTHIO,
BpPEAUTESIMU U OOJIE3HSAMH, TOJACPKUBACTCS B PHIXJIOM COCTOSIHUU TOYBA, CO3JAE€TCS ONMTUMATbHBIN
BOAHBIA pexuM TouBbl. [Ipumensiercs nudQepeHInpoBaHHBI PEXUM OPOILICHUS OMarHWUYeHHON
Bogoii (70-80-70 % ot HB). IlpoBomstcs muHIUPOBKH B (dazel 4-5 JucCTa AT TOBBIIICHHS
MPOJYKTUBHOCTHU KYJbTYphI U §8-9 nucTa A1 yCKOPEHUs CO3pEBaHuUs 3epHa COU.

B pesynbTare npoBefeHNs MUHIUPOBKH B a3y HA4yalo [[BETEHUS YBEIHMUMBACTCS KOTUYECTBO
OOKOBBIX BETBEH M JIONOJHUTENBHBIX ©0000B, HpU 3TOM OHOJOrHYecKas YpOoXKalHOCTb 3epHa
noBbimaercs Ha 20 % 1o cpaBHEHHIO C HE MUHIIUPOBAHHBIMU PACTEHUSIMH.

[TuanMpoBKa moceBa cow, mpoBoauMasi B (paze Havdasia oOpazoBanusi 0000B, CHIKAET YPOBEHB
a30TO(UKCAIlUM U CIIOCOOCTBYET COKpAllleHHIO B cpeiHeM Ha 7-10 JgHel BereTallMOHHBIM Hepuoj
KYJIBTYpBI, YCKOPSIET cO3peBaHue 0€3 CYIECTBEHHOT0 CHI)KEHUS BEIMUMHBI U KQUeCTBa ypoxKas 3epHa.
B npouiecce co3zpeBanust 6000B Bce MUTaTENbHBIE BEIIECTBA UIYT HA MEPBBIA - BTOPOU SpyC pacTeHHUS.
[MuHIMpOBKa pacTeHHUI COM YBETMYMBAET €€ MPOJYKTUBHOCTh — ypO’Kail MOBBIIIAETCS B CPEIHEM Ha
0,5-1,0 1/ra, a compepkaHue MPOTEUHA B 3epHE COM Y MUHIIMPOBAHHBIX pacTeHuid Ha 17 % BbIlIe, YeM y
HE MUHLIHUPOBAHHBIX [9].

B mpou3BOACTBEHHBIX YCIOBHUSX TNHUHLIMPOBKA OCYILECTBISETCS TPAKTOPOM C HaBECHBIMU
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potopubiMu Kocuikamu Tuna KII-2,1M, KPP-1,9, KP-2,4 unu cermeHTHbiMH Kocuiakamu SM-110,
paboTaronmMu 10 TPUHOUIY HOXKHUI. CerMeHTHas KOCHJIKA, COCTOsIIas W3 Hecyllew Oalku u
PEXKYIIMX HOXKEH, padOTAIONIMX OT JBUTATENsl TPAKTOpa 4epe3 KapJAaHHYI0 Mepenady W IMPOBOJUTCS
cpe3 Ha/J3eMHON Macchl BBICOTOM OT 70 cM. ITMHIIMPOBKY MOXKHO HOBOJUTH POTOPHBIMU KOCHJIKAMHU
nma AURORAGRASS 1000; PATRIOTKKR-5KM/BNEVADACOMFORT wimu HaBeCHBIMH
kocunkamu KPJI-1,5; K-78M B ciienike ¢ MT3.

Pemaroriee 3HaueHWe B WHHOBAIIMOHHOW TEXHOJOTHU C pecypcocOepekeHueM MpH
BO3/ICJIBIBAHUU COM B [TOBOIDKBE TIPUHAICKHUT PexKUMY opolneHus (puc. 2). O0s3aTeIbHbIM SBIISICTCS

MPOBEACHHUE MPEITOCEBHOTO MosiBa HopMoit 250-300 M/ra.

Pucynok 2 — OpomreHne moceBoB coH B (pa3y BereTaluy BETEHNE — HAYaJIOo I10J000pa30BaHus

CpoKH TIOJIMBOB COM DPACHPEIENSAIOT C y4eToM HauOojiee KPUTHYECKUX TMEPHOIOB Pa3BUTHS
KyJIbTYpbl, KOTJa pPAacTeHHs OCOOEHHO UYBCTBUTENIbHBI K BIJIAro0OECHEYEeHHOCTH. Y CJIOBHO
BEreTaI[MOHHBIN MEPUOJT Pa3BUTHS COM MOKHO Pa3JeNUTh Ha TPU NEpUOJIa: TIEPBEIA MepHoj — OT ceBa
U J10 TOTO MOMEHTA, KOrja HauMHaeTcs (pa3za MaKCUMaJIbHOIO BOJONOTpeOIeH s (Hayalo [BETEHHUs);
BTOPOW TMEpUOJl — OTO TMEepUoJ MAaKCHUMaJIbHOTO BOJONOTpeOIeHHs (Hayalo [BETEHUS —
710,1000pa30BaHme); TPETUH TIEPHOJT — (CO3PEBAHUE).

B mepBelii mepmox pocta W pa3BUTHS COM (ITOSIBJIGHWE BCXOJOB — HAYajO IIBETEHHS),
BEreTal[OHHbIC TOJIMBBI Ha3HAYAIOT MPH CHUXKEHUH BIAXXHOCTU 50-TH CAHTMMETPOBOTO CJIOSI TIOYBbI
no 70% ot HB. Bo BTOpoii mepuoj (Hayalo IBETEHHS — IUI0J000pa3oBaHUE), MPEANOIUBHAS
BJIQXKHOCTh NOYBBI He JoJbKHA omyckatbes Hke 80% ot HB B cimoe 0-80 cm. B Tperuit nmepuon
(tutomoo6pazoBanue - co3peBanue) noauBarT npu 70% ot HB.

. 3/ g

[TonuBHBIE HOPMBI B Ha4aje M B KOHIIE BEreTanuu cou ymepenusie: 250- 350 m°/ra; B nepuon

3
MaKCHUMAaJIbHOTO BOJONOTpeOseHust oHN yBenuuuBaroTces 10 500-550 m“/ra. OpocutenbHble HOPMBI
. 3
COCTaBJISIOT s yciaoBHil 3acynuimBoro roaa 2700-3000 Mm°/ra, ymMepeHHOro M BJIaXXKHOTO Troja
cooTBeTcTBeHHO, 2300-2700 m 800-1300 M*/ra. IIpn perynsipHOM OpPOIIEHWH BOJHBIM PEXUM

OIPCACIIACTCA III/IHaMI/IKOI\/’I BJIaro3amacoB B IMPCACIaX YCTAHOBJICHHBIX TpaHULl WU HU3MCHACTCA OT
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MOCTYIICHHUS, pacIpeie]ICHUs U PACX0I0OBAHUsI BJIark HA paCCMaTPUBAaEMON TIIOIIATH.

I[Ipu ¢opmMupoBaHUN BBICOKONPOAYKTUBHBIX arpolEHO30B COM C  HCIIOJIb30BAHHEM
HNHHOBAIIMOHHBIX 6I/IOT€XHOJIOFI/I‘IGCKI/IX HpI/ICMOB HpI/IMeHSIJII/I HOpMI/IpOBaHHOe opomeHHe METOAOM
JIOK/IEBaHUSI C YCTAHOBJIEHHBIMH Ha KaxzaoM nposere JIM «®perat» anmapatamMd MarHUTHOR

o0pabotku Bonbl (AMOB-3M), paspaboranasiMu Bomkckum HUW runpoTexHUKM W MeIHOpauu

(puc. 3).

Pucynok 3 — Anmapatsl 1151 00pabOTKHU BOJIbIl MarHUTHBIM TojieM Ha JIM «®perar»

[Ipumenenne nns OpOIIEHHS OMAarHMYEHHOW BOJBI TOBBIMIAET YPOKaWHOCTH 3€pHA COU B
cpennem Ha 23 %.

Haubonee mpuemiemasi yoopka 3epHa COM — HpPSAMBIM KOMOaifHHpOBaHWEM. YOHPAIOT COIO
MOCIIe TIOXKENTEHUS U ONaJaHusl IMCThEB, MPHU BIaKHOCTH 3epHa 14-16 %.

KoMmrminekc WHHOBAIIMOHHBIX OHOTEXHOJOTMUECKUX TIPUEMOB B pecypcocOeperaroieit
TEXHOJIOTUU BO3JICJIBIBAHUS COM Ha OpOIMIaeMbIX 3eMJIssX [IOBOIKCKOTO pErHoHa OKa3bIBacT
MOJIOKUTEIHHOE BIUSHUE HA €€ MPOJAYKTUBHOCTD:

- MUHIIMPOBKA PACTEHU COM B pazNu4vHbIe (ha3bl POCTa U Pa3BUTHs 0OECIeUMBAET MPUOABKY
ypoxaitHocTu 10 20 %, yMeHbIIaeT NepHuo/]] BEreTallii U YCKOPSIET €€ CO3PEBAHUE;

- 00paboTKa CEeMSH COM W BETETUPYIOIIMX pPACTCHUH MHUKPOIJIEMEHTaMH YAOOpECHUS
HanoKpewmunii B coctaB kotoporo Bxoaar Si, Co, Cu, Mo, Mg, Mn, S, Fe, Zn moBsIiraer mojeByro
BCXOKECTh, SHEPTHUIO MPOpacTaHus, (HOTOCHUHTETHUECKYIO aKTUBHOCTh, YCTOMYUBOCTD K OOJIE3HSIM, YTO
B KOHEYHOM UTOTE BEJIET K yBEIMYCHHIO YpoxaitHocTu (110 14,2 %) cou;

- 00paboTKa CEeMSH COM 0 CeBa MAarHUTHBIM I10JIEM M IOJUB OMarHMYE€HHOW BOJOM OKa3bIBaeT

MOJIOKUTEILHOE BIIMSHUE HA MPOAYKTHUBHOCTH KYJIBTYPBI, YCKOpSIeTCS BpeMsi €€ co3peBaHHus u
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MIPOJITIEBACTCS CPOK XPAHECHHMS 3€pHA. Y POKAHOCTH 3€pHA COU MOBHINIAeTCs B cpeaneM Ha 15-20 %.
3anaTBI Ha MPOBCACHUC BCCX HWHHOBAIIMOHHLIX IIPUCMOB BKJIKOUCHHBIX B TCXHOJIOTHIO

BO3CJIbIBAHUS COU KOMIICHCUPYCTCA YBCIIMYCHUCM YpOXKad 3C€pHaA. IloBeIIeHUE MMPOAYKTUBHOCTH COU

TaKUMHU TPHEMaMH SIBJIICTCS. Majo 3aTPAaTHBIMH IPAKTHYECKH BBIMOJIHUMBIMHA, M MOTYT OBITh

PEKOMEHAOBAHBI COCCCAIIINM XO03SICTBaM.
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