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KAMEJIbHOE OPOLUEHUE XITOMYATHUKA

HoBuxosa A.B., Loii 3.1.
(CAHUUPU um.B.J1.Kypuna)

BaxxubIM (akTOpOM MPOU3BOJACTBA MPOIYKTOB MUTAHUS HApsIAy C IOYBOM SBIsETCS BOJA.
O6mue BoaHbIE pecypebl 3emiu cocTaBisiioT 71 % Beeld 3eMHON moBepxHOCTH U ToJbKO 0,4 %
3TUX PECYypPCOB MPUTOAHO ISl UCTIOIB30BaHUSA. JTO O3HAYAET, YTO BOJA JOJKHA PACXOJOBATHCA
B BBICHICH CTEMEHH JKOHOMUYHO M 3(pdexTuBHO. B yCIOBUSAX YCHUIUBAIOIIETOCS BOJHOTO
nedunuTa B arpomnpoOMBIIIJIEHHON OTpacid HapOJHOTO XO3dicTBAa pecrnyOJMKH HapacTaer
KOMIUIEKC MpoOjeM, CBA3aHHBIX € BojgooOecmedeHueM opomaemoro 3emienenus. OcoOeHHO
OCTPO 3TOT BOIPOC CTOUT ISl 3€Meib, PACIOJIOKEHHBIX B CPEJHEM M HUKHEM TEUYEHHH pPEK
Amynapss u Celpaapbsi.

C 1999 r. B8 CAHUMPU BeimonHsgeTcs NPOEeKT «MOHUTOPUHT TPOU3BOJICTBEHHBIX
HCTIBITAHUN U3PAaUJIbCKOW TEXHOJIOTUH BO3/EJIBIBAHUS XJIOMMYATHUKA C UCIIOJIb30BAHUEM CHUCTEMBI
KanenbHoro opoimenus». B 2004r. ucciepoBaHuss B paMKax IPOEKTa MPOBOJIMUIIUCH Ha
depmepckoM yuactke «lIporpecc» xosgiictBa um. T. DpHazapoBa YwuHa3ckoro paiioHa
TamkeHnTckoil o6mactu. XO035SUCTBO PACIONOKEHO B IOKHOM YacTH 00JacTH HA TMOWMEHHBIX
3eMisix p. Colpaapbs. YUacTOK OPOILIEHHUSI Ha CEBEPO-BOCTOKE OTPaHMYMBAETCS KaHalioM JIxyH,
Ha ceBepo-3amaje — OeTOHHOU goporoil. OH MMeeT clabOBBIPAKEHHBIM BOJHUCTHIA penbed u
BOJIOpa3/iell, OpUEHTUPOBAHHBIN C CEBEpa Ha IOT.

Knumar uccrnenyemoro paiioHa — pe3KO KOHTHHEHTAIbHBIN, C CyXUM XapKUM JIETOM U
OTHOCHUTEJIBHO XOJOoAHOW 3uMoM. Camblii XOJOIHBIM Mecsal] — SHBapb, CO CpeaHeH
temnepatypoii - 2,3°C. Cambie xKapKue MECSIbI - UIOHb U aBrycT. CpelHsisi TemIiepatypa B UIOJIe
- 26,8°C. CyrouHas ammiutyja temnepatyp jgeroM - 18-20°C. belcTpoe cCHHXKEHUE TeMrepaTyp
MIPOUCXOJUT OT CEHTAOPS K okTAOpro. KonmyecTBo ocaakoB koyieOieTcss OT 2 MM B aBrycTe-
ceHTsA0pe 10 49 MM B mapte. ['omoBas cymma ocankoB cocTaBiseT 315 MM. OJHUM U3 Ba)XKHBIX
(aKTOpOB KJIMMATa SBISIETCS BIAKHOCTH BO3AyXa. B ssHBape cpeHsAs OTHOCHTENbHAs BIAXKHOCTh
Bo3ayxa aocturaet 80 %. Camas HU3Kasi OTHOCUTEJIbHAS BJIAXXHOCTh BO31yxa B utoie — 45 %.
CpenHsisi CKOPOCTh BETpa M3MEHSETCS B mpenenax 1-2 m/cek, coctamiss B cpeqHeM 1,5 m/cex.
MakcumanbHasi CKOpOCTh BeTpa KoJiebaerces B mpeaenax 12-20 M/cek ¢ mopeiBaMu 10 28 M/CeK U
OTMEYaeTCsl BECHOM.

Tepputopusi yyacTka MpEACTaBIC€HA OPOIIAEMBbIMH, SPOAUPOBAHHBIMH B Pa3IUYHON
CTENEHU THUIUYHBIMU cepo3emMaMu. [lo MeXaHMYeCKOMY COCTaBy TIOYBBI OTHOCSTCA K
JIECCOBUIHBIM CPEIHHM, MECTaMU JIETKUM CYTJIUHKaMm a0 rinyOunbsl 80-100 cM, mepexonasimum
3aTeM B cpeHue cyruHKU. CozepxaHue rymyca B I0YBE HE3HAUUTENbHOE U B ciioe mouBkl 0-30
cM cocrtapiset oT 0,446 no 1,056 %. ConepkaHnue rurca Takxke HesHauuTenabHO (Menee 0,2-0,5
%). IMouBsl HU3KO oOecmeueHsl (ochopom, moaBmxkHOrO (ocdopa comepxkurcs no 20 Mr/k,
0OMEHHOT0 Kalus T0CTATOYHO.

OpoiraeMble THUOUYHBIE CEPO3EMbl Yy4yacTKa HMEIOT YJOBJIETBOPUTEIbHYI0 €MKOCTh
norjomeHusi. B maxoTHOM ciioe cymMMa NOTIJIOLIEHHBIX OCHOBaHWM cocrtaBusier 13,27, B
MOANAax0THOM cioe — 11,26 Mr/n ¢ mocreneHHbIM CHIDKeHUEM. [11o0poane movYBbl OIEHUBACTCS
B 63 Oamna, HO B NEPCHEKTHBE C MPUMEHEHHEM arpoMENIHOPATUBHBIX M arpOTeXHUYECKHUX
MEpOIPHUATUH OIICHKA MOXET OBITh TOBBIMICHA 10 88 OamioB. [lo cremeHn 3acONCHUS MOYBBI
OTHOCSITCSI K KaTerOpuHu He3zacoJeHHbIX. O0beMHas U yAelbHas Macca mouBsl - 1,35 r/em® u 2,7
r/em’.

Bcenamka ydactka mpoBoaunack ¢ 25 nekadbps mo 10 susaps 2004 r. Ha rnybuny 25 cwm,
OOpoHOBaHUE, 4YHU3elieBaHUWE W MajoBaHue - ¢ 17 wmapra no 5 ampens. bopoHoBaHue
obOecreunBaeT 3aKphITHE BIIard, YTO CO3[aeT OJAromnpuATHBIE YCIOBHUS MPHU CEBE XJIOMYATHHUKA.
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[Tocer xmomuatHuka copra C-6524 Ha y4yacTKe KameJabHOTO OpolieHHs Tuiomanbio 30 ra ObLT
nposejieH ¢ 5-ro no 10-e anpens. C 10 anpens no 1 mas O6bu1a IpoU3BeIE€HA PACKIIAIKA [IIAHTOB.

Dddekr 3s50meBOM BCHMAMIKH B 3HAYUTEIBHOW MeEpe 3aBHUCHT OT TOTO, HACKOJIBKO
TIIATEJIBHO YyJaJeHbl U3 MOYBHI 3JIOCTHBbIE KOPHEBUIIHBIE COPHSKH (IyMal, CBUHOPOH W 1p.).
bopsba ¢ copHsikamu NpoBOAMIACH C 8 Masi O aBrycTa Mecsila MyTeM py4YHOU MpoOnojaku. bulio
poBesieHO 3 KyabTUBaLuu. /|1l mpenoTBpallleHus MOpakeHUsT PacTeHUH NMayTHHHBIM KIIELIOM
13 urons Oba mpoBeneHa 00paboTKa yyacTka cepoid HopMmou 15 kr/ra. B Hauane uioHS B MOYBY
C TIOJIUBHOM BOJ10H ObUIM BHECEHBI yI0OpeHUs: aMMuayHas cenutpa Hopmoit 150 kr/ra, ammodoc
HOpMoO#t 50 kr/ra u Guonmornyeckoe ynoopenue «Ep manmxamm» Hopmoit 2 1 Ha 1 ra.

[TonuBbI ObUIM HaYaTHI ¢ 5 Mast ¥ MPOJIOJIKAIMCH 10 15 aBrycra.

K snemMeHTaM TEXHUKHM MOJMBAa MpPHU KaleJbHOM OpOIIEHHMU OTHOCATCS: PacXoj BOJBI,
paccTosiHME MEXJAy KalleJIbHbIMH BOJOBBIITYCKAMHU, PACCTOSHUE MEX]y IMOJIMBHBIMU TpyOoO-
MPOBOJIAMH, MPOJOJIKUTENBHOCTh IOJMBA, BpPEMS MEXIIOJIMBHOIO IE€pUOAA, KOJIHMYECTBO
MIOJINBOB.

B 2004r. rony pacxon KamelbHBIX BOJIOBBITYCKOB CHU3WICS U COCTaBUJI B CPEJHEM IIO
yuactky 1,26 n/gac. Ilpu sTOoM paccTosHME Mexay KamelbHHLAMu Obuto 50 cM, Mexay
MOJTMBHBIMU TpyOomnpoBoaamu - 180 cMm (ykiagka TpyOOIpOBOAOB - Uepe3 O0pO3Iy, MEXIAYPAIbE
-90 cMm), kommyecTBO KamenbHHI] Ha | rekrape - 11111 mTyk. Ha ombiTHOM yuacTke ¢
KamelbHbIM OpOIIeHHEM ¢ 5 Masg mo 15 aBrycrta ObUIO MPOBEAEHO BCero 4 MmojuBa C MOJHUBHOU
HopMoii oT 260 no 320 M>/ra u MPOAOJIKUTENBHOCTBIO MToIuBa oT 46 10 85 yacoB. OpocurenbHas
HOpMa TP KameJbHOM OpOLIGHHH cocTaBuiaa 1245 m’/ra, mpm GOPO3AKOBOM IOIHBE —
2800 m’/ra.

PaboTociocOOHOCTh CHCTEMBI KalelbHOTO OPOUICHUS HaXOAWIACh Ha JOCTAaTOYHO
BBICOKOM ypoBHe. OTKa30B B paboTe WJIM CEphe3HBIX IMOJOMOK He Habmroaanocb. OCHOBHbIE
BHJIBI PEMOHTHBIX paboT, MPOBOJUMBIX HAa CHUCTEME B T€UEHHE BereTannoHHOro nepuoma 2004
roja, ObUIM CleIyIOUIMe: YCTpaHEHHE MEJIKHUX HEHCIpPAaBHOCTEH, 3aMeHa OpakOBaHHBIX YacTel
MOJIMBHBIX TPyOOINpoBOAOB U T.N. B TekymeM roay ObLIO MPOBEAEHO 3 AKCIUIyaTallMOHHBIX
MPOMBIBKH BCE€UM CUCTEMBI KameJIbHOTO OpoUIeHUs HOpMmo# 14 M°/ra, mocie 1-ro, 2-ro u 3-ro
BETE€TALlMOHHBIX MTOJIMBOB. Bpems nmpoBeneHuss 0qHOM IPOMBIBKH - | gac.

HaGmionenus 3a paboTOM cHCTEMBl KamelbHOTO OpPOLIEHMs Toja IoKa3ajad, 4YTO
3¢ heKTHBHOCTE pPAabOTHl TOJIOBHOTO Yy3Jla H TPYyOOIPOBOJHOW CETH TIPH MPaBUIHHOU
9KCIIJIyaTalluhd CHUCTEMBbl JOCTATOYHO BBICOKAs U BIIOJHE YJOBJIETBOPSIET TPeOOBAHUAM,
MPEeAbIBISAEMBIM K 3JIEMEHTAM OPOIICHHUS.

PacueTnas opocurenbHas HopMa coctaBuiia 1580 M°/ra npotuB ¢aktudeckoil - 1245
M°/ra. PacdeTHas e OpOCHTENbHAsS HOPMA MPH GOPO3IKOBOM MOJHBE B JAHHBIX MOYBEHHO-
KIMMAaTUYECKUX ycaoBusx nocturaet 4900 M°/ra, ¢bakTuueckas -2800 v°/ra. Takum obOpazom,
(hakTHUECKAs SKOHOMHUS OPOCHTENHHON BOIBI IPH KaIeIbHOM OPOMICHHH cocTaBmia 1555 m’/ra
uin 55,5 %. CpaBHUTENbHbIE MOKa3aTeNIM 3JIEMEHTOB TEXHMKHM IMOJMBAa IpU JBYX crocobax
OpoOLIEHUs IPUBE/IEHBI B Ta0.1.

Tabnuna 1. PacyeTHble U pakTHYECKUE 3HAYCHUS HIEMEHTOB TEXHUKH MOJIUBA

Ne nonuBa Bpems monusa, yac TonuBHAS HOPMA, M°/Ta
PacueTHbIi | @aktuyeckuii | PacuerHoe | DaKTUYECKOE PacueTHas | DaxTuyeckas
KanensHoe opomenue
1 1 57 70 300 320
2 2 57 80 300 370
3 3 57 63 300 260
4 4 57 64 300 295
S 57 - 300 -
6 15 - 80 -
Bceero 6 4 300 277 1580 1245
[Tpogomkenue Tabaupl 1.
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bopo3akoBbiil moauB

1 1 72 70 1800 1200
2 2 72 53 1200 900
3 3 72 41 1100 700
4 72 - 800 -
Bcero 4 3 288 164 4900 2800

[Torepu Boasl Ha cOpoc, puIbTpaluio U UCTIApEHHUE TP OOPO3IKOBOM IOJIUBE COCTABUIIN
32,4 %, KIIJI Texuuku nonusa — 0,676. IIpu kanenbHOM OpOIIEHUH OTEPU OPOCUTEIBHOM BOABI

HaOJIOAaTNCh TOJBKO 3a cueT ucnapenwns, a KI1/ texuuku nmonusa coctaBui 0,94.

@axtuueckuil ypoxkait cocraBun 31,2 w/ra wim 55,9 % OT OHMONIOrHYECKOro ypoxas
(Tabn.2). DTa ypOXKaMHOCTh HWCIOJH30BaHA B pacdyeTe HKOHOMHYECKOW dPHEKTHBHOCTH

(Tabn.3,4).
Tabnuma 2. Yuer yposkast XJI0MKa-ChIplia
KosmmuectBo
IToxasarens KanensHoe Boposakosblii
opoIieHue TIOJTHB
I'ycToTa cTosTHUS pacTeHUH, THIC.IIT./Ta 90 85
KonuuecTBO KOpoOOUEK HA KyCTE, IIT./pacTCHUE 15,9 8,9
Bec xnomnka-ceipiia 01HOH KOPOOOUKH, T 3,9 3,9
Brixon BookHa, % 34,8 34,8
buonornueckwmii ypoxai, 1/ra 55,81 29,5
®dakTHYeCcKui ypokai, m/ra 31,2 25,0

OxoHoMuueckass 3(G(EKTUBHOCTh BHEIPEHUS HU3PAUIIBbCKOM TEXHOJIOTUU KaIeJIbHOTO
opolleHusi xjomyatHuka Ha (epmepckoM yuactke «IIporpecc» xozsiictBa um. T.DpHazapoBa
Uwunasckoro paitona TamkeHTCKOW o0siacTu ObLTIa OIEHEHA M0 MaTepuaiaM MPOU3BOACTBEHHBIX

nosieBbIX uccnenoBanuii 2004 r. u 1aHHBIM (PUHAHCOBOTO OTYETA.

Tabnuua 3. Pacuer noxoaa ot peanusany IpoLyKIHH

VYpoxaii- Ypoxaii ¢ CTOouMOCTH OO6mas
Cenpxo3s- [Tnomane o
Copr HOCTb, 3aHUMaeMOi 1 TOHHBHI, cyMMa,
KyJIbTypa ra
1/ra TJIOMAIN, TOHH TBHIC.CYM TBHIC.CYM
X0omoK C-6524 30 31,2 93,6 220 20592
Ta6nuna 4. PacueT 3aTpaT u npuObLTH
HanMeHOBAHME CTATLIL IInomanep, 3aTpartsi, Hoxo, [TpuOsLIE,
ra TBIC.CyM TBIC.CyM TBIC.CYM
30 20592
I'cm 1000
Y noOpenus 1000
AmMopTu3anus 8000
Cemena 350
OJ.3Heprus 780
3apriata 5000
Hpyrue 3aTpatsl 100
Uroro 16230 20592 4362
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Takum obOpazom, B 2004r., KaK ¥ NPEIbIAYIINE TOAbl UCCIEI0OBAaHUM, PAOOTOCTIOCOOHOCTh
CUCTEMBl KalleJbHOTO OPOIICHMsS HAXOJWIach Ha JIOCTATOYHO BBICOKOM YPOBHE, OTKa30B B
pabore U Ccepbe3HBIX HEUCHpaBHOCTEH He HabOmonamock. PaBHOMepHOCTH TMoOJIMBa
paccMaTpuBaiach Kak OJMH M3 IoKa3areneidl paboTocnocOOHOCTH CHCTEMBbl W OLIEHHWBANACh IO
crenuanbHO  MeTonuke. Kod(pGHUIHMEHT TEXHOJOTHYECKOH pPaBHOMEPHOCTH  PacXOJ0B
kanenpHull Kt cocraBun 0,91, a x0o3ppuUIMEeHT paBHOMEPHOCTH pacxoia BIOJb IOJHUBHOIO
Tpy6onpoBoaa Kc - 0,94, uro yka3piBaeT Ha XOPOIIYIO U YCTOWUYUBYIO pabOTy HACOCOB CUCTEMBI,
HU3KYI0 U3MEHYMBOCTh PA3BUBAEMBIX UMHU HAIlOPOB.

Bpemst monuBoB konebanock ot 63 no 80 uacoB. Bcero Ha ydacTke KareiabHOIO
opomeHusT OO TPOBEACHO 4 MOIMBA OPOCHTENBHOM HOpMOH 1245 wm’/ra. (dakTHueckas
SKOHOMHS OPOCHTEITBHOI BOJBI 110 CPABHEHHIO ¢ GOPO3IKOBEIM TTOIMBOM COCTaBMIa 1555 M°/ra
i 55,5 %.

deHoslornuecKkrue HaOMIoACHUS TOKa3aJIk, YTO POCT U Pa3BUTHE PACTEHUU B I€JIOM ObLIN
MIOJIHOLICHHBIMHU, MPOXOXKAeHHE (a3 pa3BUTHUS — CBOEBpeMeHHBIM. [losydyeHHbIN (akTHueckui
ypoxaii — 31,2 1/ra (nis cpaBHeHUS - 25 11/ra mpu 00pO3IKOBOM IMOJIMBE) U MPUOBUTH B 4362 T.cC.
(mocse BpIYETa BCEX 3aTPaT) - CBUAETEIBCTBYIOT O IPEUMYIIECTBE KalleJIbHOTO OPOLICHHUS.

YK 631.3

NMPOBJIEMbI YNTYYWEHUA MEXAHU3ALUUU PEMOHTHO-
SKCIMNMYATAUNOHHBIX PABOT HA OPOCUTEJbHbLIX U
KOJINMEKTOPHO-APEHAXHbIX CETAX
B PECNYBJIUKE Y3BEKUCTAH

OrneBuyk B.H., Myparos P., Yemanos H.K.
(CAHMUPHU nm.B. 1. Kypuna, TUNM)

HeobOxonuMocTs peopMUPOBAHUS CYIIECTBYIOIIMX METOJ0B OPTaHU3aIlMH PEMOHTHO -
AKCITyaTallMOHHBIX pabdoT Ha oOBbekTax ruapomenuopatuBHOU cucteMbl (I'MC) cBs3ana c
KOMIUIEKCOM MpoOIIeM, CIOKHUBIINXCS 32 rmocyeanue 15 ner.

K »Tum npobiemam oTHOCSTCS:

- HU3KOE Ka4yecTBO IIPOBOJIUMBIX PEMOHTHO-3KCIUTYaTallMOHHBIX pabor
BOJIOXO35IHCTBEHHBIX OOBEKTOB;

- OTCYTCTBHE HEOOXOJIMMBIX TEXHHYECKHX CPEACTB i1 NMPOBEACHHS OOJbIIEH YacTh
PEMOHTHBIX padoT;

- HU3Kas HaJIeKHOCTh pabOTHl OPOCUTENBHON M KOJUIEKTOPHO-APEHAXKHOU ceTeil n3-3a ux
MOPaJIBHOTO U (PU3UUECKOTO U3HOCA.

ObecnieueHue HaAECKHON pPabOTHI OPOCUTENBHOH M KOJUIEKTOPHO-APEHAXHOW ceTel -
OJIHAa M3 TJIaBHBIX 3aJa4 BOJOXO3SIIICTBEHHBIX OpraHu3anuil pecrnyonuku. OT UX TEXHUYECKOIo
YPOBHSI 3aBUCUT MEJIMOPATUBHOE COCTOSIHUE CEIbCKOXO3AWCTBEHHBIX 3€MENb, CBOEBPEMEHHAas
rnojayva BoJAbl B TpeOyeMOM KOJHUYECTBE B MEPUOJ BEreTaluu, a TakKe BEIWYUHA MOTEPh BOJBI
Ipy €€ TPAaHCHOPTUPOBAaHMM K morpedburtento. IlomaepkaHue B XOpOIIEM TEXHHYECKOM
COCTOSIHUM OPOCHUTENIbHBIX M KOJUIEKTOPHO-IPEHAXHBIX ceTeil TpeOdyeT CHUCTeMaTHYeCKOTO
BBITIOJTHEHUS PA3JIMYHBIX 110 BUAY, MHOTOOOPA3HBIX IO CIOXHOCTH M 3HAYUTEIBHBIX 110 00BEMY
PEMOHTHO-BOCCTaHOBUTENBbHBIX paboT (PBP) ornenbHbIX X aneMeHnToB. s 3TOr0 HEOOXOAUMO
OCYIIECTBUTh KOMILJIEKC MEPOIPUATHH, NMPEAyCMaTPUBAIOUINX Pa3BUTHE MPOMBIIUICHHON 0a3bl
MO CO3/IAHUI0 TEXHUYECKUX CPEACTB 111 npoBeneHust PBP.

I'maBHOE BHMMaHME NPU 3TOM CIEAYET YACIUTD:

- BO3POXKACHHUIO U PA3BUTUIO CEKTOPA MEIMOPATUBHOIO MAIIMHOCTPOCHUS;
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- (hMHAHCOBOMY 03/I0POBJICHUIO HHKEHEPHO-TEXHUUECKOU cephl CEKTOPa;

- KaJIpOBOMY O0ECIIE€UEHHUIO ITOTO CEKTOPa MAIIMHOCTPOCHUS;

- CO3JaHHUIO U Pa3BUTHIO CUCTEMbI KOMIIJIEKCHOTO CEPBUCA.

Bo3poxkaenue u pa3BUTHE CEKTOpa MEITHOPATHBHOTO MAaIIMHOCTPOCHHSI BO3MOXKHO B
cily4ae MPUOPUTETHOTO PAa3BUTHUS MaTepUaIbHO-TEXHHYECKOW 0a3bl M CO3/IaHUS MPOTPECCUBHBIX
BBICOKOA((DEKTUBHBIX TEXHUYECKHX CpeAcTB. PemieHue 3Toil 3amaun TpeOyeT: BOCCTAHOBICHHS
pabdorocriocoOHOCTH TamKEeHTCKOro 9YKCKAaBaTOPHOTO 3aBOJa, AHIMKAHCKOTO 3aBOjJa IO
Mpou3BOJACTBY MenuopaTuBHOW TexHuku, ['CKB mo uppurauuu u Opyrux nOpeanpusiTUid 1o
MIPOEKTUPOBAHUIO, M3TOTOBJIEHUIO U PEMOHTY CTPOUTEIBHON M MEIMOPATUBHOM TEXHUKH, a
Takke pa3paboTKM M MPOU3BOJCTBA CHEIUATBHBIX BBICOKOMPOU3BOIUTEIBHBIX TEXHUYECKUX
CPEICTB, CIIOCOOHBIX OOECTEUNUTh BBIMOJHEHHE PAa0OT TIO BOCCTAHOBJICHHUIO, PEKOHCTPYKIHU
I'MC 1 10 OCBOEHHIO 3EMETb.

@®uHAHCOBOE  O3/I0POBJICHUE HWHXCHEPHO-TEXHUYECKOH  cdepbl  MeTHMOpaTHBHOTO
MaIlIMHOCTPOCHHS JOJHKHO MpeaycMaTpHUBATh BBIJCICHUE JCHEKHBIX CPEACTB Ha oOecreueHue
CENbXO3MPOU3BOIUTENICH HEOOXOIUMON MENHOPATHBHOW TEXHUKOH, BO3POXKICHHE W Pa3BUTHE
CEKTOpa METUOPATUBHOTO MALTUHOCTPOCHHUS.

KanmpoBoe oOecredeHne OTpaciu IOJDKHO, OBITH HAINpaBJICHO, B IEPBYIO Ouepenb, Ha
MOATOTOBKY HH)XEHEPHO-TEXHHMYECKUX KaJpoB MO MPOSKTHPOBAHUIO U HU3TOTOBJICHUIO
TEXHUUYECKHX CpPeACTB. B HacTosmee BpeMs mpobdiema ¢ KaapaMu KOHCTPYKTOPOB U TEXHOJIOTOB
CTOUT oueHb ocTpo. Tak, Hanpumep, B 'CKbB no uppuramuu cnenuanuctsl, KoToporo 10 90 - x
roJioB pemayy OOJIbIIUHCTBO BOMPOCOB MO CO3/aHUI0 HEOOXOAMMBIX TEXHUYECKUX CPEACTB AJIS
MIPOU3BOJICTBA MEIHOPATUBHBIX PaboT, n3 200 KOHCTPYKTOPOB M TEXHOJIOTOB OCTAIOCh TOJIBKO 7,
B OCHOBHOM IIEHCHOHHOI'O BO3pacTa.

Ha nmepBom »stamne, 1o 2010 r., npu OTCYTCTBUM XOpPOILIEH MPOU3BOACTBEHHON Oa3bl AJIs
pelIeHus TEePBOOYEPEAHBIX 3a7a4 TI0 BOCCTAHOBJICHHIO PabOTOCIIOCOOHOCTH CYIIECTBYIOMICH
TUAPOMETUOPATUBHOM CUCTEMBI peCITyOJIUKH HEOOXOIUMO:

- o0ecneuynTh  YACTUYHO  MOTPEOHOCTH  BOJOXO3AWCTBEHHBIX  OpTaHM3alMid B
TUAPABIMYECKUX IKCKaBaTOpax U OyJbA03epax 3a CUET UX 3aKyMKH 32 pyOekoMm;

- HaJaAuTh Ha YPreHUYCKOM OHKCKAaBaTOPHOM 3aBOJIE€ BBIIYCK 3KCKaBaTOpPOB C
TUAPONPUBOIOM M HOPMAIbHON U yAJIMHEHHON CTPENOif;

- BOCCTAHOBUTH pPabOTOCIOCOOHOCTh 3aBOJIOB, KOHCTPYKTOPCKUX OIOpO U Jpyrux
OpraHu3aluil 3aHATBHIX TMPOEKTHPOBAHHEM, H3TOTOBICHHEM W PEMOHTAM CTPOUTENBHOU U
MEJTUOPATUBHON TEXHUKH;

- pa3pabotaTh CMeHHBIE pabounWe OpraHbl K THAPABIMYECKHUX OSKCKaBaTopaM U
TpakTopam, 00ecreunTh BEICOKOKaueCcTBeHHOE npou3BoacTBo PBP na ITMC.

Pexomenayemsblii mepedeHb CMEHHOTO pabodero oOOpyIOBaHHUS K SKCKaBaTOpam
OJIHOKOBILIOBBIM THPABIMYECKUM NPUBENEH B Tabuuue 1.

3aKynKy 9KCKaBaTOpOB M OyJbI03€pOB JIyyllle BCEro Mpou3BOAUTH B Poccum, rae oHu B
4-5 pa3 gemieBiie, YeM B JPYTUX 3apyOeKHBIX CTpaHax, HE TPEOYIOT MPUMEHEHHS CIEIHaTbHbBIX
JOPOTOCTOAIINX TOPIOYE-CMA30YHBIX MaTepuasoB U pabouMX >KUIKOCTEH THAPOIPHUBOJOB,
HauOosnee mpucnocoOieHsl K ycioBussM PY3 wu  He T1peOyloT J0pOroro CepBHUCHOIO
obOcmyxuBaHus. J{7s BocCTaHOBIEHHS pabOTOCIIOCOOHOCTH 3aBOJOB U OpraHU3auii HeoOXoauMa
rocyJ1JapCTBEHHAs OJIEPKKa U MPUBJIEYEHNE HHOCTPAHHBIX UHBECTOPOB.

Ha Btopom stame, mo 2015r., mo mepe pa3BUTHS TPOU3BOACTBEHHOW 0aspl. Cremnyer
OCBOMUThH IPOU3BOJICTBO BBICOKONPOU3BOJUTEIBHBIX YHHBEPCAIbHBIX M CIELHMATU3UPOBAHHBIX
TEXHUYECKUX CPEACTB, CIHOCOOHBIX OOECMEYUTh BBHIMOJIHEHHE Pal0OT MO BOCCTAHOBICHUIO H
pexoHcTpykuun ['MC, a Takke 1O OCBOCHHIO 3eMenb. Mcxons u3 TpeOOBaHWUN YCKOPEHHOM
MeXaHU3aluu padoT MO CTPOUTENHCTBY M 3KcmryaTanuu ' MC HeoOxoquMo pa3paboTaTh CBOJ
3apEeruCTPUPOBAHHBIX B YCTAHOBJIEHHOM IOPSAKE TEXHOJIOTMYECKUX MPUEMOB M TEXHUUYECKHUX
CpPeACTB JUIsl WX BBIMOJHEHUS, a TakKe TMPOTpaMM BOCCTAHOBJICHHS U Pa3BUTUSA HX
MIPOU3BO/ICTBA.

-360-



OCHOBHBIMU U NPUOPUTETHBIMHU BHJAMU PA0OT, KOTOPHIE TOJKHBI 00E€CIIEUNTh Pa3BUTHE
MeJIMOpaly 3eMeib Ha nepuoa 1o 2015r., apastorcs:

- OKCIUTyaTalus, TEXHHYECKOe 00CITy)KHBaHHE U PEMOHT OPOCUTEIHHONW M KOJIEKTOPHO-

JIPEHAXHOU ceTei;

PEKOHCTPYKLIMSI M  BOCCTAaHOBJIEHHUE OTHAEIBHBIX YYacTKOB OpOCHUTEIbHOM H
KOJUIEKTOPHO-APEHAKHOMN CETEN;

CTPOUTENBCTBO U BOCCTAHOBJIEHUE 3aKPBITOI'O TOPU30HTAIBHOTO APEHAKA;

- yIyulIeHHE MEJTUOPATUBHOIO COCTOSHUS 3€MEJIb U OCBOEHUE HOBBIX 3€MEJb.

YyutpiBass  OOJIBIIYI0O  TPYAOEMKOCTh  OYMCTKHM  KaHAjJOB  OT  BBICOKOPOCIOH
rpybocrebenbyaTol  pacTUTENBHOCTH, HEOOXOAMMO pa3BepHYTh SKCIEpPUMEHTaJbHbIE U
MIPOU3BOJICTBEHHBIE HCCJIEA0BAHUS, HANPABICHHBIE HA CO3/1aHME KOMILJIEKCAa HOBBIX MAllUH U
MEXaHU3MOB JUIsl TUX IeJiel, BKJI0Yas CHOCOOBbl YTHJIM3ALMU PACTUTEIbHOCTH (Hampumep B
KopMonpousBojcTBe). TpebyeTcst pazpabdoTaTh HOBBIE UM YCOBEPIIEHCTBOBATh CYLIECTBYIOIINE
cpenctBa Mexanuzauuu PBP koropbie mo3Bonuiau Obl HCKIIOUNUTE pyuyHOU Tpya. [lomxkHa OBITH
MIOBBIIIEHA OTBETCTBEHHOCTh XO3SIICTB, KCIUTYaTUPYIOLIUX CETH, 3a UX TEXHUUYECKOE COCTOSHUE.
CyliecTBeHHOE yJIyYIIEHHE TEXHMYECKOTO COCTOSIHMS OpOCHUTEIBHBIX UM  KOJUIEKTOPHO-
JIPEHaXHBIX CeTel BO3MOXKHO 3a CYET MX YACTUYHON PEKOHCTPYKLUUHU U IMEpeyCTpOWcTBa, AJIS
Yero cieayeT NMPOBECTH PEBU3UIO BCEX CETeH B pecryOsIMKe ¢ LEIbI0 OMPEaeIeHUs TpeOyeMbIX
00BeMOB padoT.

IIpy cocTaBieHUM NPOEKTOB PEKOHCTPYKIUH M IepeycTpoiicTBa ceTel HeoOX0AMMO
Y4ECThb BCE NOCTH)KEHHUS HAyKH M TEXHUKH. B mpoekTax Takke HOJIKHO IMpeaycMaTpUBaThCA
pelleHne He TOJBKO BOIPOCOB CTPOUTENBCTBA, HO U PEIIEHHE BOINPOCOB HKCILIyaTalluu
(ciocoObl U cpelncTBa KOHTPOJISL 3a TEXHUYECKHM COCTOSIHUEM, OpraHu3alus M MeXaHu3alus
npoBoaumbsix PBP u ap.).

Jnst obecnieueHUs HOPMAJIbHOTO (YHKIMOHHPOBAHUS BCEH KOJUIEKTOPHO-APEHAXHOU
CeTH HEOoOXOJIMMO BO3JIOKUTh OOS3aHHOCTh YXOJ 3a HEH Ha OJHY OpraHM3aluio (Hampumep,
VYrpaBneHue 3KCIUTyaTallui KOJUIEKTOPHO-APEHAXKHBIX ceTell). B aToM ciydae Bce JAeHEXKHbIE U
TEXHUUYECKHE cpeacTBa MuHcenbBoixo3a PY3 U pa3po3HEHHBIX XO3SIMCTB 3eMIIENI0Ib30BaTENCH,
COCPENoTOYATCs B ATOM OpPraHM3allMy, YTO ITO3BOJIMT MOBBICUTH ypPOBEHb MexaHuzauuu PBP u
MPOBOJUTH 3TU pabOThl B COOTBETCTBYIOLIEH MMOCIEI0BATEILHOCTH (BHaYane BOAONPUEMHHKH, a
3aTeM JIPEHbl) U ¢ 00Jiee BEICOKMM Ka4eCTBOM.

Jlia obecrieueHuss peMOHTa KOJUIEKTOPHO - APEHAXHOW CEeTH JeXKaHCKUX M (epMepCKUx
XO034HCTB HEOOXOOMMO CO3/aTh CHIEUHAIU3UPOBaHHBIE 0a3bl MEXaHHW3allUM, OCHAIlCHHbIE
HEOOXOIUMBIMM TEXHUYECKUMHU CpPEICTBAMH U BBICOKOKBAJIU(UIMPOBAHHBIMU  KaJIpaMH,
CIIOCOOHBIMHU peIlIaTh BOMPOCH KoMIuiekcHOro mpoBeaeHuss PBP. Co3nanue 6a3 Moxer OBITH
OCYIIECTBJIEHO IMyTeM OOBEIMHEHHs MEIHMOPATHUBHBIX OTPSIOB XO034HCTB-3eMIIECNIONb30BaTENIEH
Ha roCyJJapCTBEHHOM, apEHTHOW WJIM KOOIIEpAaTUBHON OCHOBE.

He meHee BaKHBIM U SIBJISIOTCS MOUCK U U3TOTOBJICHHE CPEACTB TUATHOCTUKU 3aKPBITHIX
OpOCUTEIBHBIX U KOJUIEKTOPHO-APEHAXXHBIX ceTe u pa3zpaboTka pabouyux OpraHoB
JPEHONPOMBIBOYHBIX MAIIMH, CIIOCOOHBIX MPOU3BOIUTH OUUCTKY MOJHOCTBIO 3aKYTIOPEHHBIX HIIN
3apOoCHIMX KOPHSMH KOJUIEKTOPOB U JPEH. ODTO MO3BOJUT CBOEBPEMEHHO pEIAaTh BOIMPOCHI
croco00B OOCITYKUBAaHUS U PEMOHTA 3aKPbITHIX KOJIEKTOPHO-APEHAXHBIX CeTeH, a Takxke Ooiee
3¢ (HEKTHBHO HCIIONIB30BATH UMEIOIINECS TEXHUIECKUE CPEICTBA.
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Tabnuna 1. PekoMenayemblil mepedyeHb CMEHHOTO pabodero 000py10BaHUs K
HKCKOBATOPaM OJTHOKOBIIIOBBIM T'HPABINYECKAM

Pasmepnag rpynna
HaumenoBanue pabodero p Py

0a30BOTO OO6nacTh MpUMeHEHH 000pyIOBaHUS
o0opynoBaHus
HKCKaBaTOPa
1 2 3
Pabouee o6opynoBanue oopaTHON
. . PeMoHTHO-BOCCTaHOBUTENBHBIE PAOOTHI CO
JIONATHI C yJUTMHEHHON CTPENIon 1 3u4

o CMCHHBIMHU pa60‘{I/IMI/I OopraHaMu
TCJICCKONMNMYCCKOU PYKOSATHIO

OuncTka JHA U OTKOCOB OT HAHOCOB,
Pab6ouee obopymoBanme co

. 3u4d BOCCTaHOBJICHHE MMPOEKTHBIX Pa3MepoB
CMEIIEHHOW OCBhI0 KOTIaHHS
KaHAaJIOB
Pabouee obopymoBanme co OuncTKa THA U OTKOCOB OT HAHOCOB,
CMEIIEHHOM OChIO C 23u4 MJIAHUPOBKA OTKOCOB KaHAJIOB,
TEJIECKOMUYECKOH CTPENIOH IIJIAHUPOBKA OepM
PeMOHT rUAPOTEXHUUECKHUX COOPYIKCHUH,
O06opyaoBaHue KpaHa K
3u4d CMOTpPOBBIX Konoaies, 31/,

THAPABINYECKOMY IKCKaBaTOPY
000pyI0BaHUS BEPTUKAIBHOTO JIPEHAKA

Ouncrka JHa 1 OTKOCOB OT HAHOCOB,

IlimaHupOBOYHBIN KOBII 3u4
IUIAHUPOBKA OTKOCOB KaHaJIa

OyncTKa METKOH OPOCUTETBHOM U

I[TpoduipHEINA KOBII K padodyeM o
pod P Y KOJIJIEKTOPHO — APEHAXHOU ceTu ¢

000pyIOBAHUIO CO CMEIICHHOW OCHIO 3ud
BOCCTaHOBJIEHHEM MTPOEKTHBIX Pa3MepoB
KOIaHUA
KaHaJIoB

YMpeHHbIN, AIPYATHIi KOBII 3ud OuncTKa HAHOCOB M3-TIOJT BOJIBI

OxkamyBaHue JHA U OTKOCOB KaHAJIOB OT
KoBur — kocunka 23u4 rpyboctebensyaToil pacTUTEIbHOCTH
(kampbIma, TPOCTHUKA U JIP.)

. OuncTKa JHA OTKPBITHIX KOJUIEKTOPOB U

TToBOpPOTHBIN KOBIII 3u4d A P P

IpeH

[MpuMeuaHue: HW3TOTOBIICHUE IIpEJIaraeMoOro MepedyHsl CMEHHOTO paboyero o0OpynoBaHHS K
JKCKaBatopaM BO3MOXXHO Ha TOMPD3, TamkeHTCKOM 3KCKaBaTOPHOM 3aBoje (mpu  €ro
BOCCTAaHOBJICHWH), AHIWKAHCKOM 3aBOJE€ MO TMPOU3BOACTBY MeNHOpaTUBHBIX MammH, AOOT
YpresskckaBaTop
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YK 34:626.810

AHANN3 COBPEMEHHbIX MPABOBbIX MONOXEHWUNA
MO CO3OAHMUIO N ®YHKLIMOHUPOBAHUIO ACCOLIMALIMA
BOOOMNOJIb3OBATEJIEU U NPEANOXEHUSA MO UX
COBEPLLUEHCTBOBAHUIO

IInaxacoB M.A., ATUMI:KaHOB A.A.
(HUL] MKBK)

BBenenue

Accommanuu BoaomnoJib3zoBareneit (ABII), cozmanasie B 6osiee uem 42 cTpaHax Mupa ¢
OpOILIaEMbIM 3eMJIe/IETTUEM, UMEIOT JOCTATOYHO OOJIBIION MPAKTUYECKUN OMBIT MO BOBIICYCHHIO
3€MJICNIOIB30BATENIE B MPOLIECCHl YNPAaBICHHUS BOJHBIMM DPECYypCAaMH M HWPPUTalMOHHBIMU
cuctemamu. Kak mokaspiBaeT MeXayHapoHbIi onbIT, ABII - 3T0 Hanbonee npuemiemas Gopma
BOBJICYEHHUS CEJIBXO3IPOU3BOAUTENEH B YNPABICHHE BOJHBIMM pecypcamu. Posb accommanmii
0COOCHHO 3aMeTHA B pa3BUBAIOIIUXCS cTpaHax. B ornenbHbIX cTpaHax ABII umeroT He TOJIBKO
KpyIHble (UHAHCOBBIE PECYpPChl, HO M OKa3bIBaIOT 3aMETHOE BIIMSIHUE HA TOCYJapCTBEHHYIO
BOJIOXO3SIICTBEHHYIO U CEIbCKOXO03SIMICTBEHHYIO IOJIUTUKY. B eBponeiickux rocynapcrsax 3a 30-
40 5tet cBOEH AEATEIBHOCTH aCCOLMAIMU OKA3aJIU MOJ0KUTEIBHOE BIMSHUE HA SKOJIOTHYECKYIO
00CTaHOBKY PErMOHOB, pa3BUTHE WHEOPACTPYKTYpbl MajblX M CPEIHUX TOPOJIOB, O00ECHEUMIU
CO3JJaHUE HOBBIX PabOYMX MECT, CTUMYJIHMPOBAIN TEXHUYECKYIO MOJICPHU3AIMIO UPPUTAIIMOHHBIX
CUCTEM.

B kaxmoit ctpane ABII mmeror pasHbie GopMbl UM pa3Mepbl, KOTOPbIE 3aBHUCAT OT
rOCyJJapCTBEHHOI'0 IIOJUTUYECKOTO YCTPOWCTBA, 3aKOHOAATENbCTBA, HPUPOIHBIX YCIOBUH,
SKOHOMHUYECKOTO Pa3BUTHUSA, MECTHBIX Tpaauiui. Hanuune 61aronpusTHBIX 3aKOHOJATENbHBIX U
HOPMAaTHUBHO-IIPABOBBIX AaKTOB SIBIISIETCS OJHUM M3 O00s3aTENbHBIX YCIOBUI CTaOMIBHOIO
¢dbyuknuonuposanus ABII.

B nHacTosimee Bpems BO BCEX CTpaHaX LIEHTPAJbHO-a3MATCKOTO PErMOHAa MAET MpoLece
pedopmMupoBaHus arpapHoro cekropa SKOHOMHUKH. BMecTO KOJIX030B M COBXO30B CO3aHO
MHOTOYKJIaIHO€ TPOU3BOJCTBO, (YHKIMOHHPYIOT pa3IMYHbIe BHUIBl XO3SUCTB: IIWPKATHBIE,
dbepMmepckue, AeXKaHCKHE, KpECTbSHCKHE, KoomepaTuBHble U Japyrue. [lns obecrnedeHus
NOTpeOHOCTEH CeNbCKOXO3IMCTBEHHBIX IPOM3BOAMUTENCH Ppa3BUBAETCS M COBEPIICHCTBYETCS
HHPPACTPYKTypa cena, UAeT aKTHUBHBIA MOWCK Hanbosee d3PpGeKTUBHBIX (OPM BEPTUKATBLHOU H
TOpU30HTAIBHOW MHTEerpanuu. OJHAKO B MPOLECCE PECTPYKTYPU3ALMH KPYIHBIX CEIbXO3IPE-
NpUATUA BO3HUKIA TMpobiieMa MONAEpKAHUS U OKCIUIyaTallMd BHYTPUXO3SIMCTBEHHBIX
OPOCHUTEIIBHOM U KOJUIEKTOPHO-APEHAXXHOU CEeTeW, MEIUOPUPOBAHHUS OpOIIAEMBIX 3EMEIb.
[TosiBHIIMCH TPYAHOCTU C SKCIUTyaTanueil (coaep’kaHue, PEMOHT U T.JI.) MPEXKIE BCEro Tex
KaHaJIOB M MPPUTALMOHHBIX COOPYKEHUH, KOTOpBIE UCIIONB3YIOTCS IByMs U Oojiee pepMepCKUMHU
X035HiCTBaMU; C paclpeesieHueM MeXIy X03siiicTBaMU 00s3aHHOCTEH MO 3KCIUTyaTalluy KaHaJloB
U JpYTUX HUPPUTallHOHHO-MEIMOPATUBHBIX COOPY)KEHHMI; MX COIJACOBAHHOM JKCILIyaTallUed U
COBMECTHBIM (puHaHCUpOBaHUEM. Takoe TOJOKEHHE TMPHUBEIO K CHUXKEHUIO KadyecTBa
JKCIUTyaTalluu BHYTPUXO3SMCTBEHHON HPPUTallMOHHO-MEINOPATUBHOM CETH, U, KaK CIEICTBUE, K
CHUKEHUIO BOJOOOECIEYEHHOCTH 3€MeJb U HEPABHOMEPHOMY PACIPEIEICHUI0 BOABI MEXIY
BOJOIMOTPEOUTENSIMH. YXYAIIUIOCH BOJOOTBEICHWE M, B KOHEYHOM UTOre, CHU3HWIACH
YPOKANHOCTD CENbCKOXO3IMCTBEHHBIX KYJIBTYP.

[Ipobnema cornacoBaHHOM, mpodeccuoHaNbHOW U 3(P(EKTHUBHONW UIsI CENbCKUX BOIO-
MOJIb30BATENICN AKCILUTyaTallMd BHYTPUXO3SAMCTBEHHONW OPOCHUTEIbHO-MEIUOPATUBHON CETH
MOXET OBITh pelleHa MyTeM co3JaHusl cenbckoxossiicTBeHHBIX ABII. B HacTosiiiee BpeMs B
ctpaHnax CpemHedd A3WM HMMEETCS OMNBIT MO (HOPMHUPOBAHUIO TaKMX opraHuzanuii. llemsio
coznanusi ABII sBnsieTcs [OOCTH)KEHHME ONTUMAJIbHBIX TIOKa3aTeleil 1o JOCTaBKke U
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pacrpeieNieHuI0 OpPOCUTENbHOM BOABI, YJIy4YlIEHHE TEXHUYECKOTO YpPOBHS OPOCHUTEIBbHON H
KOJUUIEKTOPHO-JIPEHAXHOM CeTell M COOTBETCTBEHHO MEIHUOPATHUBHOTO COCTOSIHUS OpPOIIAE€MBbIX
3eMellb, 4YTO, B KOHEYHOM CUETE, OMpEIessieT POCT MPOAYKTHBHOCTH 3€MEIb U BBICOKYIO
pPEHTA0EIBHOCTh CENbCKOX03UCTBEHHOTO MTPOU3BOJICTBA.

3akonoaareabcTBo 00 ABIT

IIpu paccmorpenun peictByromero B cTpaHax CpenHeld A3MM  3aKOHOJATEIbCTBA
O0OHapyXUBAIOTCS pa3IMYHbIE MOAXOJbl K PEIICHHIO BOMNPOCOB IOPUIUYECKOTO OOecTeUeHHS
nesitenbHocT ABII. M3 HUX MOKHO BELIACINATE ABa:

3akoHBI 00 acconuanusax (OpraHu3amusax) Bojgomnob3oatenaei Pecnyonuku Keipreizcran
u Pecy6nuku Kazaxcran;

[TocTaHoBEHUsI MPABUTENBCTB, periaMeHTupyomme aesarenbHocTs ABII, Pecnybnuku
V36ekucran u Pecriybnuku TaaKkuKuCTaH.

Kaxnas pecrmybnrka caMmoCTOsITETbHO BIOMpaeT Hanubojiee MpuemMIeMbIil B TaHHBII

nepuoj ee pa3BUTHs nmoaxoa K coszgaHuio ABII m paspabaTeiBaeT COOTBETCTBYIONIUE
3TOMY MEPHUOJY PYKOBOIAIIME NOKYMEHTHl. OOmMM ajig BCeX pecmyOjuK sBIASETCS TO, 4TO
npu3HaeTcss HeoOxoaumocTh co3nanust ABII 1 BoBieueHUsI YaCTHBIX CEJIbXO3MPOU3BOIUTENICH B
MpOLECC YIPABIECHUS BOJHBIMM PECYPCAMHU M MPPUTALMOHHBIMU CHCTEMAaMH; OCO3HAETCS POJIb
ABII B cucreMe TroCyJapCTBEHHONH BOJOXO3SIIICTBEHHOH IIOJIMTHKH; 3aKOHOAATEJIBHO
3aKpeIUIIIoTCS MpaBa Bogonoiab3oBateneil B ABII kak HempaBUTEIbCTBEHHON, HEKOMMEPYECKOU
opranusanuu. Co3naBaemble ABII moka MMEIOT CTpPOro CeabCKOXO3AMCTBEHHYIO OpPUEHTALMIO
(opomaemoe 3emuenenue). OTIHIUTEILHBIMA YePTaMU 3aKOHOAATENbCTB cTpaH CpenHeit A3un
SIBJISIETCSL  CTATyC JOKYMEHTOB: CHELHaJbHBIA  3aKOH, CHEUHAIbHOE TMOCTAaHOBJICHUE
[IPaBUTEIbCTBA, JOIMOJIHEHHUS K JEHUCTBYIOLIEMY 3aKOHY, IpPYTHE€ 3aKOHBI, pa3peliaroline
cosznanue ABII, a Takxe pa3auyHble MOMOKEHUS U TOMOJHEHUS K HUM.

Pecny6iuka Kazaxcran

B Kazaxcrane B Xxo04€ NIpUBATU3alUU CEIBCKOXO3SMCTBEHHOIO CEKTOpa M pacnaja
KPYIHBIX TOCYJapCTBEHHBIX XO3SHCTB Ha MHOXECTBO YACTHBIX (DepMEpPCKUX XO3SICTB
B3aMMOJICMICTBUE  CEIIbCKOXO3SIMCTBEHHBIX  BOJONOJB30BATENC U BOJOXO3AMCTBEHHBIX
OpraHu3aluil OCyHIECTBISETCS B OCHOBHOM IO ABYM IpylIiaM BOAOMOJIb30BATENEH.

IlepBast rpynma - 310 oOmectBeHHble o0beauHeHuss (OOBII) u mnorpedutenbckue
KOOINEpaTUBbl  BOJOMNOJIb30BaTENIEH (ITKBI), OpraHu30BaHHbIC Kak U3 qyucia
CeNbX0300beIMHCHH, HE 0(DOPMIICHHBIX KaK IOPUIUICCKHE JIUIA, TAaK U U3 YHCIa HE3aBHCHUMBIX
depmepoB (pusnyeckux nui). OOBII u [IKBII 3akintouatoT 10oroBopa Ha peMOHT, TEXHHUUYECKOE
00CIIy’)KMBAaHHE W TMPOBEACHUE OUYMCTHBIX PAOOT HAa BHYTPUXO3AMUCTBEHHBIX OPOCHUTEIHHOU WU
JPEHAXXHBIX CHUCTEMAaX, COCTABJISIOT IUJIaHBl BOJONOJIb30BAHUSA U 3aKJIIOYAIOT JIOrOBOpa C
YnpaBiieHUEM OPOCUTENBHBIX CUCTEM HA MOAAYy BOJBI.

Bropas rpynma - IlorpeOuTensckuii KoonmepaTuB, KOTOPBI B KauecTBE IOPUIUYECKOTO
nuna sBugercs wieHoM ABIL. [Ing roopuAMYECKHX JIML, KEIAMMX CO3[1aTh OpPraHU3alUi0 IO
pelieHuIo  MpoOJieM  BOJOMOJIb30BaHUs, Haumbolee MpUeMIeMOl U3 HEKOMMEPYECKHX
opraHu3anuii B coOTBeTCTBUU C [paxkmanckum koaekcom PecnyOnuku Kaszaxcrtan siBisieTcs
ABII. OOBII, opranusyembie B BHAE OOIIECTBEHHBIX OOBEIWHEHHH WU MOTPEOUTETHCKUX
KOONIEpAaTUBOB, MOTYT B IE€NAX pPEHICHUS COBMECTHBIX BOJOXO3SMCTBEHHBIX BOIPOCOB
00BEIMHATHCS C TIOOBIMH APYTUMH IOpUANUYecKUMHU Tuiiamu uepe3 ABII.

Pecny0imka Keipreidcran

B Pecny6muke Koipreizctan ABII nauanm co3maBathess ¢ 1997 roma Ha oOCHOBe
[Tocranosnenus [IpaButensctBa (0T 13 aBrycra 1997 r.), kotopoe yrBepaumno «Ilomoxenus 06
accoluanusax BOJOIOJIb30BaTeNell B CEIbCKOM MecTHOCTHM». OJQHAKO BPEMEHHBIN XapakTep
JOKyMEeHTa TpeOoBaj TPHUHATHS CHEHUAIBHOTO 3akoHA. «3akoH 00 0O0BeAWHEHHSIX
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(acconmarusx) Bojomnoab3oBareneit» Obu1 mpuHaT 27 mapta 2002 1. OH cocToUT U3 6-U TJ1aB U
29-u craTeil M MOJHOCTHIO TMOCBSIICH OOBEAMHEHHSIM BOJOIOJB30BaTeNeiH. B HeM ompeneneH
HpaBOBOI\/JI CTaTyC, OpraHU3allMOHHBLIC OCHOBBLI CO3JaHUA U (bYHKIII/IOHI/IpOBaHI/ISI 06’I)CZ[I/IHGHI/I$[
(acconuaiuu) BOJOMOJB30BATENICH Kak HEKOMMEPYECKOW OpraHu3aluH, O00eCIeunBaroIei
06HIGCTBCHHI)I€ HHTCPCCHI II0 OKCIUTyaTalluu MW COACPIKAHUIO HPPUTALIMOHHBIX CHCTEM B
CEJIbCKOW MECTHOCTH, PaBHOMEPHOE BOJOpACIPEACICHUE MEXKIY BOJOIOJIb30BATEISIMH,
BOJOOTBEACHHE H T.]I.

Pecny6iuka TagKukucTan

B pecnybnuke ¢ 29 nos6ps 2000 roma nerictByeT BOMHBINA KOJIEKC, KOTOPBIN SBISETCS
ocHoBanueM i co3znanuss  ABII. Crares 43 Kopekca, pernameHTHpylomias IpaBa
BOJIOTIOJIL30BATENICH, TpEeaycCMaTpUBaeT TMPaBO BOJOIOJb30BaTenei o0beauHaThcs B ABIL
Ongnako B pecnyONuWKe OTCYTCTBYIOT TIPaBOBBIE HOPMATUBHBIE aKThl, PEryJIHUPYIONIUE
oprau3anuio W (QyHKIIMOHUPOBaHUE Takux acconmaruii. HeoOxogumMo mpuHATH 3aKoOH
Pecny6nuku Tamkukuctan «O0 0oOBEIUHEHUH CEIIbCKOXO3SHCTBEHHBIX BOJOMOTpEOUTENEH B
ABII», rae HE0O0XOIMMO OMNPENeNUTh OCHOBHBIC TPUHIIMIBI WX OpraHu3alud |
(YHKIIMOHUPOBAHKS M MEXAHU3M pealin3allui 3TOro 3aKoHa.

Pecny6iuka Y30exkucran

Cosnanne ABII B Y306ekucrane Hadanock ¢ 2000 r. B coorBeTcTBuu ¢ [locTaHoBICHHEM
[IpaButenbcTBa pecnyOJUKU U B paMKax rocyaapcTBeHHOU [IporpamMmbl mo pecTpyKTypHU3aluu
OTJIEBHBIX KPYNHBIX X03sicTB Kapakanmakcrana, Xope3mckoit u CelpaapbuHCKON obnacteid. B
nensx paiapHeumero passutus ABII Kabuner MwunuctpoB PecnyOmmkm Y30eKuCTaH NPUHSIT
creuunanbHoe [loctanoBnenue IlpaButensctBa No 8 ot 5 sauBaps 2002 r., npeaycmaTpuBaloiiee
CO3/IaHME acCOoIMalMi Ha TeppuTopur Bced pecnyOnuku. B ITlocTaHOBIGHHM NPUBOIUTCS
[Tonoxenune 06 ABII, ocBemaeTcs npoueaypa co3nanus U GyHKIHOHUPOBAHUS ACCOIMAIINM.

[IpaBo ABII Ha uppurallMOHHbIE U KOJJIEKTOPHO-APEHAKHBIE CUCTEMBI SBIISIETCS OJIHUM
W3 MPUHIUIHAIBHBIX BOMPOCOB B €€ JAESATENbHOCTH. B HOPMATHMBHO-NPABOBBIX aKTaX APYTUX
ctpan CpenmHeit A3uum  HET 4YeTKoro oObscHeHuss Takoro mpaBa ABII. HWwmeercs
HEOTPE/ICIICHHOCTh B OTHOIIEHWM TMpaBa coOcTBeHHOCTH ABII Ha BHYTpUXO3siicCTBEHHBIE
BosHbIe 00BeKkTHl. Tak, B 3akone 00 ABII PecnyOmuku Kwipreizcran roBoputcs, uto «ABII
SIBJISIETCS. COOCTBEHHUKOM TIEPEIaHHOTO €My HMYIIECTBA, BKIIOYAS UPPUTAMHOHHBIC CHUCTEMBI
BHYTPH €€ 30HbI O0CITYKMBaHUAY», a «...MIOPSAJOK Nepenayn yctaHaBinupaetcs [IpaButenbcTBom».
B Tamxukucrane, cornacio Bognomy Kopekcy, Bojmomonbs3oBatenu M, cienopatenbHo, ABII
HMMEIOT MPAaBO B YCTAHOBJIEHHOM MOPSIIKE UCIOJIb30BaTh BOJIHBIE OOBEKTHI ISl HYXK] CEIbCKOTO
XO03SICTBa, CTPOUTh HUPPUTALMOHHBIE CHCTEMBI, BO3BOJUTH BOJOXO3SUCTBEHHbIE THUIPOTEX-
HHUYECKHE COOPYKEHHS, yCTPOMCTBA, @ TAKXKE OCYIIECTBIISITh UX PEKOHCTPYKIMIO U JINKBUAALHUIO,
TpeOOBaTh OT CHEIUATBLHO YIIOJHOMOYEHHOTO TOCYAapCTBEHHOTO Oprana o0ecreueHrs BOHBIMU
pecypcamMu B ONpPEAECICHHOM KOJIMYECTBE, peKUME M KadecTBe. [[03TOMy B HOpMAaTUBHBIX U
3aKOHOJATENIbHBIX aKTaX, perynupytonmx opranusamnuio ABII, HeoOX0quMO 4ETKO OMpPEenenuTh
U TpeAyCMOTpPEeTh MpPaBO MOJIb30BAHUS BHYTPHUXO3SMCTBEHHBIMU BOJHBIMU oOOBekTamu. Jlis
HopMmanbHOTO (yHKIMoHupoBanus ABII cinenyer mepenate Ha ee OalaHc, W, ClIeIOBATEIHHO, B
€e MOoJIb30BaHHE MEK(PEepMEePCKYI0 OPOCUTEIbHYIO U BCIO BHYTPUXO3SHCTBEHHYIO KOJIEKTOPHO-
JIpEHaXXHYIO CETH, a B MOJb30BaHUE (hepMEpOB — OPOCHUTEIBHYIO CETh Ha Y4acTKe (PepMEPCKOTO
X035HCTBa.

Bonoyuer B ABII. B crtpanax Cpenneit Asuum Haumbosnee yaayHble pabOTHI 10
peaduIUTaIlMU OPOCUTENFHON U KOJIIEKTOPHO-APEHAXKHON CeTel BBIMOIHSAIOTCS MOKAa B paMKax
MEXIYHAPOJHBIX MPOEKTOB, HAPUMED, MPOeKkTOB BecemupHoro 6anka, MexayHapogHoro 6anka
PEKOHCTPYKUHUHU W pPa3BUTHsI, A3MATCKOr0 OaHKa PEKOHCTPYKIMH M pa3BUTUs, EBpomeiickoro
coro3a. Takme mpoekThl peanuzoBanbl B Kaszaxcrane, Ksipreiscrane, VY30ekucrane,
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Tamxukucrane, npuyeM HauOoJbIIAs YacThb HPOEKTHBIX CPEJCTB BIOKEHA B PEKOHCTPYKIUIO
OpPOCUTEIBHOHN U KOJUIEKTOPHO-IPEHAKHOW CETEM M YCTPOICTBA CPEACTB BOJOYUETA.

Bonoyder B ABII sBisiercst 00s13aTenbHBIM ycloBUEM €€ (DYHKIIMOHUPOBAHHUS U UMEET
00JbIIOE TEXHOJOTHYECKOE, HKOHOMHUYECKOE WU ropuanyeckoe 3HaueHue. OH MO3BOJISET
KOHTPOJIMPOBATh 00BbEMBI MTOCTYHAIOLIEH BOAOINOIB30BAaTENSIM BOIbl. JlaHHBIE IO 3aMepaM BObI
SBJISIIOTCSI OCHOBAaHUEM Ul B3aMMOPACUETOB C IOCTaBIIMKAaMHU BOJbI U omaTel yciayr ABIL. B
Cily4asiX HapylleHHid oObeMa BOJONOJNAYM CPEACTBA BOJOYYETa BBICTYNAIOT B KayecTBE
TEXHUYECKOI0 MHCTPYMEHTA INPHU PEIIEHUU CIOPHBIX MM KOH(QIMKTHBIX cuTyaunuil. Ilostomy
OUYEHb BaXKHO BOCHUTATh y WwieHOB ABII HaBbIkM 11O BOIOYUETY.

CpenctBa BomOydeTa — 3TO COCTAaBHOM JJIEMEHT OPOCHUTEIBHOM U KOJUJIEKTOPHO-
IpeHaxHOU cerel. X coOTBeTCTBHE MPUHATHIM CTaHAAPTAM BOJOM3MEPUTENBbHBIX NPUOOPOB
JOJKHO MOATBEPKAATHCSI COOTBETCTBYIOIIMMHU IOPUIUYECKUMU JTOKYMEHTaMu (cepTuduKaTamu).
ATTectanys CpeACTB BOJOYYETa JOJIKHA NMPOBOAUTHCSA MOCIE MX YCTAHOBKHM HAa OPOCUTEIBHBIX
CeTSAX CHELMAIbHBIMU TOCYJAapCTBEHHBIMH OpraHaMH IPU YYacTUH BOJOXO35HCTBEHHBIX
opranuzanui. Kaxxgoe Bogoy4eTHOE CPEICTBO JOJKHO UMETh COOTBETCTBYIOIIMM TEXHUUECKUI
MaclopT C YKa3aHUEM IOCIEIHETO CPOKAa TAPUPOBKHU.

[TnaTtHOE BOgOTONIB30BaHKE. J[pyTroif 0COOEHHOCTHIO OPOIIAEMOTO 3EMJICACIIHS B PETHOHE
SIBJISIETCSL TO, YTO IIJIATHOE BOJOIOJIB30BAHHUE BBEACHO HE BO BCEX CTpaHax. B HacTosImee BpeMs
oHO cymecTByeT B Tamxukucrane, Keipreiscrane n Kazaxcrane.

B Bomnom Kogexkce Pecny6Gmuku — Tamxukucran roBoputcs: «CrnernuaibHoe
BoJonoNb30BaHue B PecnyOnuke TamkukucTaH ocyulecTBiseTcs Ha IUIaTHOW ocHoBe. [lmara
B3UMAaeTCs CO BCEX BOAOIONb30BaTeNel. [linata B3umMaeTcs 3a moJIb30BaHUE BOJHBIMU pecypcamu
B IpeJeiax YCTAHOBJEHHBIX JIMMUTOB, 3a CBEPXJHUMHMTHOE U HEpALMOHAJIBHOE HMCIOJIb30BAaHUE
BOJHBIX DPECYpPCOB, 3a MPENOCTaBICHUE IIpaBa I0Jb30BaHUS BOJHBIMM pecypcaMu B LEIAX
opouieHuss U 1p.». Kak Mmokas3pIBalOT HMCCIEIOBAaHMS, BBEJACHHE IJIATHOTO BOJOMNOJb30BaHUS B
TamxuknucTaHe oka3ajo CYILIECTBEHHOE BIUSHUE Ha YJelbHBIH Bon03abop B (epmepckue
X03siCcTBa, KOTOpbIM cHU3mwiIcS 10 30 % 1O CpaBHEHHIO C TMEPUOJOM OECIIaTHOTO
BOJOIIOJIb30BaHUS.

HerocynapcrBennsiii xapaktep ABII. Co3naBaembie B cTpanax Cpenneit Aszum ABII
(YHKIIMOHHPYIOT KaK HErocyJIapCTBEHHbIE opraHu3anuu. OcHoBHas 4yacTh wieHoB ABII - ato
YacTHBIC 3emJernoib3oBarenu (dhepMmepckue wim aexkaHckue xossiictBa). Cratyc ABII kak
HETOCYJJapCTBEHHOM OpraHu3alud TO3BOJISIET €M CaMOCTOATENIbHO OPraHU30BBIBATH CBOIO
JEeSITEIbHOCTh, YCTaHABJIMBATh MOPAJAOK B3auMOOTHOIIeHUWH ¢ wieHamu ABII, wuckmouaer
MpsSIMOE BMEMIATEIHCTBO TOCYJaPCTBEHHBIX OpraHoB B paboty ABII. CBou B3aMMOOTHOIICHHUS C
BO/I0X034icTBEHHbIMU opraHamMu ABII ocyiiecTBisieT Ha JOTOBOPHBIX OTHOLICHUSAX, KaK U
BO3HMKAIOIINE B3auMHbIe o0s3aTenbcTBa Mexy ABIT u BXO, ABII u BII.

Crpykrypa ABII. Accoumanuu Bogomnoabs3oBaTeneil crtpaH lLlenTpanbHOl Asuum B
OCHOBHOM HMMEIOT CXOXKYI0 CTPYKTYpY. DTH OOBEAMHEHUS HOCAT JEMOKpPATUUYECKHUM Xapakrtep,
yTo mno3BoJyisieT uieHaM ABII ywyacTBOBaTh B MX [JE€ATEIBHOCTH Ha PABHOIPABHOM OCHOBE.
OcHoBubiMu opranamu  ABII sBusrorcss O6mee cobOpanume uineHoB ABII, Coser ABII,
peBU3MOHHAs U  apOUTpakHas KOMMCCHUH, pa3IUYHble CTPYKTYpHBIE TOJpa3felieHus
UCIoJIHUTENbHOTO oprana ABII.

MenuopatuBHeie paborsl B ABII. Kak mnokaspiBaeT mnpakThka, B HOPMAaTHUBHBIX H
3aKOHOJIATENIbHBIX aKTaX LEHTPaIbHO-a3MaTCKUX cTpaH, nocBsmeHHbIXx ABII, ciabo oTpaxeHsl
BONIPOCHI OKa3aHus MelnopaTuBHbIX ycuyr ABII Bomonosbs3oBarensimM. Bonpoc MennopaTuBHOTO
yJIy4lIEeHUs OpOIIAEMbIX 3€Melb OCOOEHHO OCTpO CTOMT B Y30ekucraHe, Kaszaxcrane u
Ksipreizctane. OCHOBHBIMH Npo0OJieMaMu NPU OKa3aHUU MenuopaTuBHbIX yciayr ABII aBustorcs
OTCYTCTBUE (DMHAHCOBBIX CPEACTB U CIELUAIBHOM MEIMOPATUBHOW TEXHUKU, HEPEryJsipHOe
IIPOBEICHUE MEPONPHUATUH IO OYMCTKE MEXKXO3SAMCTBEHHBIX M BHYTPUXO3SMCTBEHHBIX
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KOJUIEKTOPOB, HaJuuue OOJIBIIOr0 KOJIMYECTBA HEPaOOTAIOIMUX CKBa)XXMH BEPTHKAIBHOIO
npeHaxa. /[pyrumu cioBamu, IpH CyIIECTBYIOLIEM B cTpaHax LleHTpanbHONW A3un (UHAHCOBOM
MIOJIOKEHUHU CEIbXO03IPOU3BOAUTENEH CTAaHOBUTCS MPOOJIEMATUUHBIM MPOBEIEHUE HEOOXOIUMBIX
MEJIMOpPaTUBHBIX paboOT Ha 3eMiiaX Bojomnonb3oBaTesnel. [loaToMy, yuuThiBas crenupuky
MEJIHOpPAaTUBHBIX paboOT, HEOOXOJAMMO B 3aKOHOAATEICTBE OTHENBHBIX CTPaH pEruoHa
NpeayCMOTPETh MOJOKEeHHEe O npexncraBieHUd ABII 1IbroTHbIX MEIMOpPAaTHBHBIX KPEIHUTOB.
Takue KpenuThl IOJKHBI MMETh I€JIEBOE Ha3HAaYeHHE, HU3KYIO NMPOICHTHYIO CTaBKYy M OBITh
noarocpouHsiMu. B YceraBax ABII  HeoOXxoauMo — mpeaycMOTpeTbh  IPEIOCTaBICHHE
BOJIOIIOJIB30BATENIAM MenuopaTuBHbIX yciuyr ABII mo cinenyroomum OCHOBHBIM KpPHUTEPUSIM:
o0ecrneyeHre MPOEKTHOrO JPEHAKHOI'O MOAYJS BOJOOTBEIEHUS, MOJAJEPKaHUE ONTHUMAIbHOTO
YPOBHS IT'PYHTOBBIX BOJ U IOITyCTHUMOM CTEIIEHU 3aCOJIEHUS IOYBOTPYHTOB B METPOBOM CJIOE.

Yuactue ABII B MEXXO035HMCTBEHHOM BOAOpACIHpPEACICHUN. J[eMCTBYIOIIME B CTpaHax
perrnona ABII o0xBaThIBalOT B OCHOBHOM BHYTPHUXO3SHCTBEHHYIO OPOCHTEIBHYIO CETh OBIBIINX
KPYIHBIX XO03iUCTB. PacripeneneHue BOIbI MEXKIY XO3SHCTBAMHU OCYIIECTBISACTCS 0€3 ydacTus
ABII, 6e3 yyeta ux MHeHUs. B cyliecTBYIOMHMX 3aKOHOAATENbHBIX aKTaX HE MPEILyCMOTPEHO
yuactue ABII B MeEXXO03sHWCTBEHHOM BojopacupeacieHun. Pedopmupyss HUKHIOIO 4YacThb
OpOCUTENBFHON CcHCTeMBbI, HEOOXOAMMO AOOUBATHCS HM3MEHEHHUS CHCTEMBbI YIpaBICHHUS BCei
opocHuTenbHON cucTteMoi. KpyrnHble OpocUTeNbHbIE CUCTEMBI (MEXKpallOHHBIE, MAaruCTpajJbHbIC
KaHaJbl) JTOJDKHBI YIPABIATHCS KOPIOPATUBHO C YYacCTHEM OpPraHOB IOCY/JIapCTBEHHOW BIIACTH,
BOJOXO3SMCTBEHHBIX opraHoB u mpexacrasurencii ABII (Bogomonb3oBateneii). Heobxonumo B
3akone «O0 Accomuanmsax BOJOIOJb30BaTeNe» mpeaycMmorperh ydactue ABII B
MEXKXO0351ICTBEHHOM BOJOPACIPENEIICHUH.

I'ocynapctBennas moaaepxka ABII. Ombeit 3apyOexubix ABII moxaspiBaer, yto 6€3
MOAJEPKKH TOCyJdapcTBa OHU HE B COCTOSHHMHM CaMOCTOSTENbHO (YHKIMOHHUPOBATH W
JKCIUTyaTUpPOBATh  HUPPUTALIMOHHBIE  CHCTEMbl. bojblias 4YacTb  BHYTPHUXO3SMCTBEHHOM
OPOCHUTEIBLHON U KOJUICKTOPHO-APEHAXHOU ceTell B cTpaHax Cpeanel A3um TpeOyeT TeKyIIero u
KaluTaJIbHOTO PEMOHTOB, 3HAUUTENIbHAS YaCTh OPOILIAEMbBIX 3€MEJIb - KAUTAIbHON MIAHUPOBKH,
MEJIMOpaTUBHOrO yiayumieHus. B co3manHbix ABII moyTw OTCYTCTBYIOT —crenualibHas
MEITMOpAaTHBHAS TEXHUKA M 00OpyJoBaHWE, HEOOXOAMMBIC NIl HKCILTyaTallMd W TOJAJEPKAHUS
BHYTPHUXO3SUCTBEHHBIX ruipomMmenuopaTuBHbix cuctem (I'MC).

locynmapctBennass mnoazepxkka  aeiictByromux  ABII  Moxer  3akiiouarbcs B
(uHaHCUPOBAHUU KaIllUTAIIOEMKHX MEpOIPUATHH, Hanpumep, peabunuTanuu
BHYTPUXO3SUCTBEHHBIX  THAPOMEIMOPATUBHBIX  CHCTEM,  NPEAOCTAaBICHUU  JbIOTHOIO
kpeautoBanus ABII, Hayuno- meToanueckoit moanepxkke ABII co croponst BXO unu BYUC.

EctecTBeHHO, TOCYIapcTBO HE B COCTOSSHUM OJHOBPEMEHHO mnoajaepxkatb Bce ABII
XOpomHM CTHMYJIOM MOTJIO Obl OBITh (pMHAHCHpOBaHHE M TPOBEICHUE pPeaOMIUTAIIMOHHBIX
pabotr B ABII Ha KOHKYypCHOU OCHOBE, Ha OCHOBE TeHHAepoB. HykHO natbe Bo3mokHOCTH ABII
M0JIb30BATHCS JIBTOTHBIMHM JIOJITOCPOYHBIMHU II€JIEBBIMH KPEAUTAMH [0 YKa3aHHBIM LIE€JIEBbIM
HaMpaBJICHUSIM.

l'ocynapcrBennble Bomoxo3siiicTBeHHble opranuzaimuu u ABII. Co3naBaembie ABII
YCTaHABJIMBAIOT JOTOBOPHBIE B3aHUMOOTHOILICHUS C BOJOXO35WCTBEHHBIMU OPraHU3ALUAMU.
cnabasi TeXHUYECKasi OCHAIEHHOCTh KOTOPBIX HEPEAKO MPUBOIUT K cOOSM B MOCTaBKAaX BOJBI.
Unensr ABII B Takux ciay4asix HECyT ONpEIEICHHBIN dKOHOMHUYeCKn ymiepO. Kak mokassiBaet
MPaKTUKa, 3aKOHOIaTeJIbCTBOM CTPaH PETHMOHA MOKA HE MPE1yCMaTPUBAETCS OTBETCTBEHHOCTh 3a
HApYIIEHWE  JUMUTUPOBAHHOTO  BOJOIOJB30BAaHUS  CO  CTOPOHBI  T'OCYJapCTBEHHBIX
BOJIOXO34MCTBEHHBIX OpraHM3alliii, TOrJa Kak Takas OTBETCTBEHHOCTH JJISI BOJIOIOJIb30BaTEIEH
npeaycMorpeHa. Ha Ham B3I, HEoOXOAMMO  JOMOJHHTH 3akoHbl «O Boje w
BOJIOIIOJIb30BAHUMY LEHTPAIbHO-a3MaTCKUX CTpaH CTaTbel, peaycMaTpuBaroleit
OTBETCTBEHHOCTh TOCYJapCTBEHHOW BOJOXO3SIMCTBEHHOM OpraHU3alMd 3a HapylICHUE
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JUMUTHPOBAHHOTO BOJOIOJIB30BAHHUS, a4 TAK)KE BHECTH COOTBETCTBYIOLIUE MOJIOKEHUS B JOTOBOP
110 OKa3aHUIO BOJOXO35MCTBEHHBIX ycuyr mexay BXO u ABII.

@unancupoBanue pador B ABII u B3pickanue Hamoros. YcroitunBoe paszsutue ABII Bo
MHOTOM ompenensercss (UHAHCOBBIM IMOJIOKEHHEM Bojomoib3oBaTeneil. B YcraBax ABII B
Ka4yeCcTBE MCTOYHUKOB J0X0Ja IPENyCMaTPUBAIOTCS BCTYIUTEIbHBIE U TEKYIIME B3HOCHI YJICHOB
ABII, xpemutsl u npyrue cpeactBa. OpHako i OCYIIECTBIEHHsS BCEro CIEKTpa
npenanonaraeMeix  pabor ABII  TpeOyroTcsi nmomoisHUTENbHBIE (UHAHCOBBIE CPENCTBA,
HUCTOYHUKAMHM KOTOPbIX MOTJIM Obl OBITH JIBIOTHBIE KpEAUTHl OAaHKOB U JIBIOTHOE
Hasoroo6snoxenue ABII.

B mpaktuke pa6otst ABII B KbIprei3cTane HaloroBsle opranusanuu B3bickuBaoT ¢ ABII
Haior Ha po6aBounyto croumocTh (HJC). Mexny tem, ABII sBnsercs HeEKOMMepYeCKOH
opraHuszanued, 4Yro  oOTpaxeHo B  «3akoHe 00  oObeAMHEHHMSX  (accCOIMalMIX)
BOJIOTIONIb30BaTENel», a Takke B YcraBax ABII. B3pickanue Hanmora ymeHblnaeT (PHHAHCOBBIE
Bo3MOXHOCTH ABII, He ngaeT UM BO3MOXHOCTH pa3BUBaTh CBOIO HHQPACTPYKTYpYy, pELIaTh
conuanbHbie npoosembl. [loaTomy HeoOxoammo BHecTH nomnoiHenne B Hamoroswii Komekc
Pecniybnuku Ksipreizcran, ocBoboxxaatomuii ABII kak HeKOMMepuecKylo OpraHu3alnuio OT
HaJjora Ha 100aBJIEHHYIO CTOUMOCTh

KpaTkue BbIBOBI

1. Crosime mepea  BOJOMOJIB30BATENsIMM  TaKWe MPOOJIEeMHBIE  BOIMPOCHL,  Kak
BOJ00OOECIICUEHHOCTh,  PAaBHOMEpPHOE  pacHpeleleHHe  BOABl  MEXIy  XO34HCTBaMH,
HEOOXOUMOCTh YJIYUIICHUS MEIUOPATUBHOTO COCTOSIHUSI OPOLIAEMBIX 3€Meflb, MOAAEepKAHUE U
SKCIUTyaTallusi  BHYTPUXO3SIUCTBEHHBIX  UPPUTAllMOHHO-MEIMOPATHUBHBIX CUCTEM M UX
(uHaHCHpOBaHWE, B HacTosIIee Bpemsl B cTpaHax CpemaHel A3WM CTalld PemaThCs ¢ MOMOIIBIO
ABII.

2. Accoumanuy  BOJIONOJIb30BATEIel B  CTpaHaX pEruoHa OXBaThIBAIOT  CBOECHO
JNEATEIIBHOCTBI0 B OCHOBHOM 30HY BHYTPHUXO3SIICTBEHHOM OpPOCHUTEIIBHOM U KOJUIEKTOPHO-
JIpPEHAKHOW CeTel B Mpejenax ObIBIIEro Kojixo3a win coBxo3a. ABII MoXHO opraHu3oBBIaTh H
110 CUCTEMHOMY IPUHIUITY, T.€. BOKPYT OpOCHUTENEH. B 3TOM ciydae akTyaJbHBIMH BOIPOCAMHU
CTAHOBSTCS ONTHUMAaJIbHAY mIomanb co3nasaeMol ABII 1 komyecTBO €€ YiIEHOB.

3. OcHoBHOI1 HegocTaToK paboTsl ABII - 310 oTCyTCcTBHE mpaBoBOW 6a3bl. [IpuHsATHIE Ha
MecTax HOpPMaTHUBHbIE NOKYMEHTHI (YCTaBbl, JOTOBOpa), C Kakoil Obl THIATEIbHOCTHIO OHU HE
ObuTH OBl OTpabOTaHBI, HE UMEIOT IOPHIWYECKON CUJIbl, U (epMepbl pacCMaTPUBAIOT UX Kak
COTJIAIIEHUSI, KOTOPbIE OHU BIPABE BBINOJHATH WJIM HE BBITOIHATH, HE HECS IPU 3TOM HUKAKOU
aJIMUHUCTPATUBHOM W  MaTepUAJbHOW  OTBETCTBEHHOCTH. HopmaTuUBHBIE  JOKYMEHTHI,
pernaMeHTupymnme opranusanuio u  padbory ABII, gomkHBl OBITH NPHHATH Ha
rocy1apCTBEHHOM ypoBHE. B 3TOM ciiyyae B3aMMOOTHOIICHUS Mexay ydacTHukamu ABII,
rOCyJapCTBEHHBIMU OpraHaMH YIpaBJIEHUS W XO3SUCTBYIOIIMMH CyOBEKTaMH, a TaK Xe
BO3HMKAIONINE KOH(MIUKTHBIE CUTyallMH OYIyT pa3pemiaTbCs B COOTBETCTBUU C ACHCTBYIOIIUM
3aKOHOM.

4. YuyutsiBas 3aBUCUMOCTh paboTsl ABII oT npaBoBoii 6a3bl, MO3BOJAIONMIEH B yCIOBUSAX
PBIHOYHBIX  B3aUMOOTHOUIEHWHW COTPYJHHYAaTh C TOCYJAPCTBEHHBIMM  OpPraHU3ALUsAMH,
IOpUINYECKUMU U (U3UYECKUMH JIUIaMH, 3aKOHOAaTenbHO 32 ABII qOMKHBI OBITH 3aKpEIICHBI
CJEYyIOIME OCHOBHBIE ITPaBa U BO3MOYKHOCTH:

MpaBo Ha BOJY;

MpaBoO MPUHUMATh ydyacTue B paboTe BOAOXO3SIMCTBEHHBIX OPTraHOB IO paclpeeIeHUI0
BOJIbI M B PEIICHUH KOH(MIUKTOB, CBI3aHHBIX C ITUM;

BO3MOYXHOCTb JIETAJIN3UPOBATH «PBIHOK BOJBDY C ONPEAEICHHBIMU IIPaBaMHU Ha Ieperady
U MIPOJIa)Ky BOJAHBIX PECYPCOB.

5. lns addexTuBHOM paboThl GyHKIIMOHUPYOMKUX WK anupyembix ABIT HeoOxoaumo
pPELIUTh CIEAYIOINE BOIPOCHI:
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10 KaKUM KPUTEPHUSIM cleayeT olleHuTh padboty ABII 3a momady opocHUTenbHOM BOJIBI WU
OKa3aHHE MEJIMOPATUBHBIX YCIYT BOJOIOIb30BATEISAM;

KakoBa Mepa otrBercTtBeHHOCTH ABII w  Bomgomonb3oBaTenell 3a  COCTOSHUE
WPPUTALIUOHHO-MEINOPATUBHOM CETH, 3a OPOILLIEHUE U MEJIMOPALINIO 3€MEJIb;

3a CYET KaKHX CPENICTB CIeayeT o0ecneunBaTh MaTepruaIbHYI0 OTBETCTBEHHOCTH ABII.

B Vcrae ABII Heob6xoauMo mNpeaycMOTpeTh CIEAYyIOIIME KpPUTepUHu paboThl
aCCOLMALUU:

BHIMIOJIHEHUE  HAMEUYEHHBIX  OOBEMOB  YCIyr,  CBS3aHHBIX C  PEMOHTHO-
BOCCTaHOBHTEIbHBIMH paboTamMu Ha BHYTpHX03sicTBeHHBIX [ MC U yTBEpKIEHHBIX Ha 00IIEeM
cobpaHuu;

BBIIIOJIHEHUE YCIYyI B COOTBETCTBUU C IUIAHOM BOJOIOJIB30BaHUS (oOecreueHue
B0/103a00pa U paBHOMEPHOE pacipeieIeHIE BOIbI MEKIY BOJONOTPEOUTEISIMHU);

BBITIOJIHEHHUE YCIYT 110 MEJIMOPUPOBAHUIO OPOIIAEMBIX 3EMEIb.

WHaukaTopoM TMEpeurciIeHHBIX U BBINOJHEHHbIX pabor ABII cinegyer cuuTtaTh
MI0Ka3aTelb YPOXXKaWHOCTH OCHOBHBIX CEJIbCKOXO3SIICTBEHHBIX KYJbTYp, YJYUILIEHHBIH IO
CPaBHEHMIO C MPEAbLAYIINM IepUOAOM (CpeHUH 3a MOCIeAHNE TPU I0J1a), YTO JOJDKHO CIY>KUTh
OCHOBaHUEM J1s moolpeHus nepconana ABII.

6. B cymecTByromux 3akoHax He OTpaxeHbl InyTu noompeHus ABII B ciyuae
JOCTH)KEHUS! UMHU CYILIECTBEHHOW AKOHOMHUU OpPOCUTEIBHON BOJBI 3a CUET BHEIPEHUS HOBBIX
TEXHOJIOTMI ¥ TEXHUYECKHUX CPEACTB monuBa. IIpu3biBas BOAONOIB30BATENE K SKOHOMUHU
OpOCUTEIBHOMN BOJIbI, HEOOXOUMO MOKa3aTh UM BBITOJbl, KOTOPHIE OHU MOJy4aT B 3TOM CIIy4ae.
Ecnu B BepxHel 4acTH OpOCUTENBHON CUCTEMBI B pe3yJbTaTe BOJOCOEpEraromux MEpOIpUsITU
OpOCHTENbHAs BOJAa SKOHOMHUTCS, a B HIDKHEH YacTH OHa HCIOJb3yeTcs OecriaTHO W He
SKOHOMHO, TO HeJb3s 100UThCs 3 (PEeKTUBHOM pabOThI BCEil OPOCUTEIBHONW CUCTEMBI.

7. YuuTeiBasg, 4TO B OpPOLIAEMOM 3E€MJICIAEIMU CTPAaH PEruOoHa Meauopauus sBIAETCS
BECbMa Ba)XHBIM YCIIOBUEM MPOJYKTUBHOCTH CEJIbCKOXO3SMCTBEHHBIX 3€MEb, HEOOXOAMMO
yeTKo onpenenuts GyHkuu ABII mo oxazaHnio MenropaTHBHBIX yoiryr. Kputepusmu kadecTBa
MEJIMOPATUBHBIX YCIYyI CielyeT CYUTaThb oOecledeHHe MPOEKTHOI'O JPEHaXHOI'o MOJIyJis
BOJOOTBEACHUS; MOAJEPKAHNE ONTUMAIBLHOTO YPOBHSI TPYHTOBBIX BOJ U JOIMYCTUMOM CTENEHU
3aCOJIEHHs] IOYBOI'PYHTOB B METPOBOM CJIOE.

8. [Ipu ycranoBiennn TapupoB 3a okazanue ycrayr ABII Bomomosib3oBaTenu - WICHBI
ABII nomxHbl ObITh NPOMH(OPMHPOBAHBI O Tapude U €ro CTPyKType, T.€. O HaMEuaeMbIX
o0BemMax paboT, CBsA3aHHBIX C AesTenbHOCThI0 ABIL. Tapudsr 70mKHBI MPUHUMATHCS € COTTIACHUS
yneHoB ABIIL.

9. Opranuzamuio ABII B Hacrosimee BpeMs cleQyeT MNpelycMaTpuBaTh TOJIBKO Ha
BHYTPUXO3SHCTBEHHOM YpPOBHE C Te€M, 4YTOOBl CHSATh OCTPOTY HpoOJIeM, CBS3aHHBIX C
JKCIUTyaTalluel W TOoJJepKaHueM pabodero COCTOSAHHUS BHYTpHUXO3silcTBeHHBIX [MC,
MEJIMOPUPOBAHUEM 3€Mellb, PAaBHOMEPHBIM BOJOpACIpeseeHueM Mexay (epMepcKkuMu
XO35UCTBAMHU, a TaK € BOBIEYh (epMepcKue (IeXKaHCKHE) XO3SHUCTBA B IMPOBOIMMBIC
MEpOIPUATHS U UX COOTBETCTBYIOLIee puHAHCHUpOBaHue. J[is OpraHu3anuu ABII Ha
MEXXO03STICTBEHHBIX MJIM MaruCTPaJIbHBIX KaHalaX HE0OXO0IUMO, YTOOBI OBUIA CO3/IaHbI yCIOBUS
JUIsL  UX TpUBaTH3alMd, T.e. 4YTOOBl OBLJIO BBEACHO IUIATHOE BOJAOIOJIB30BaHHME, a
BOJIOTIONIF30BATENIM UMENH JOCTATOUYHYI0 (UHAHCOBYIO COCTOSATEIBHOCTH IS TMpHUBAaTH3ALUU
MEKXO03MCTBEHHBIX KaHAJIOB.

10. B nactosimee BpemMsi BCE OrpaHUYEHUsT U TPYAHOCTH TMpPU CO3JaHUM U
¢ynkuuonupoanun  ABII  MoXHO moapa3ienuTh Ha TEXHUYECKHE, TEXHOJOTHYECKHE,
(uHAHCOBBIC, TPABOBBIE W KaJIpoBble. TeXHWYECKHWE TPYOHOCTH BO3HHKAIOT B CIydae
HEO0OXOMMOCTH peaduiauTtanuu BHYTpuxossiictBeHHo I'MC, TtpeOyromeld 3HaYMTEIbHBIX
KaluTalbHBIX BJIOKEHHI. PaccUuThIBaTh, 4TO 3TH MEPOIPUATHS MOXKHO OCYIIECTBUTH 3a CUET
BOJONIOJIb30BATENEH, HE NMPUXOJUTCS, MOCKOJIbKY OHM B HACTOAILIEE BPEMS B 3KOHOMHYECKOM
miaHe MajgoMmollHbl. COMHHUTEIbHAa U BO3MOYKHOCTh IOJIYYEHHUS BOJOMOJb30BaTEIIMU
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JOJITOCPOYHBIX JIBIOTHBIX KPEAMTOB Ha peadMIMTAlUI0 ceTH. Pemmrth 3Ty mpobiieMy MOXKHO
TOJIBKO B CIIy4ae rOCyIapCTBEHHOM MOIIEPIKKH.

Ins pemienust mpaBoBbix npodieM Bcem ABII HeoOxoaumMo oOecrnieduTs mpaBo Ha BOAY U
IIpaBO Ha CO3JJaHUE «PBIHKA BOJBD.

B Hacrosmee Bpemst mepcoHan ABII HyxnaeTcs B 00yuyeHHUU MEpeOBBIM METOJaM
cOepexeHus1, u3MepeHusi, odecreueHus u pacnpeneneHus Boabl. s o6ydyenus nepconana ABIT
U BOJOXO3SMCTBEHHBIX OpraHU3alMii HEOOXOAMMO B KaXKIOW CTpaHE OpraHU30BaTh
Tpenunrossie LIeHTpHI.

11. B cymectByromux 3akoHax He npenycMoTpeHo yuyactue ABII B Mexxo03siiicTBEHHOM
BOJIOPACTIPE/ICIEHUH,  BCJIEJICTBUE YEro  BO3MOXHBI  3J0yHOTpeOJIEHHs CO  CTOPOHBI
BOJIOXO3SIMCTBEHHBIX OpraHu3anvii. MOXXHO € YBEPEHHOCTBIO CKa3aTb, YTO KpPYIIHBIE
OPOCUTEIIBHBIE CHUCTEMBI JIOJDKHBI  yHPaBJIATHCA KOPIOPAaTUBHO C y4YacTHEM OpraHOB
rocy1apCTBEHHOM BIIACTH, BOJOXO35MCTBEHHBIX OPraHOB U npencraBureneit ABII.

12. YcroituuBas pabora ABII 3aBUCHT HEe TONBKO OT palMOHAJbHOM OpraHU3allud ee
BHYTPEHHEH CTPYKTypbl, HO TaK € M OT JACHCTBUS BHEIIHUX OOCTOSTENbCTB, BHEIIHEH
TeXHUUYECKON U puHaHcoBOi nmomomu. Cnumkom yacto oT ABII oxuaator ObicTporo s¢dekra,
OKa3bIBasi UM KPaTKOCPOYHYIO IOMOIIb B opranu3anuu u ynpasieHun. Ecau ABII Ha nepBeix
JTamax JesATeNbHOCTH He J00HMBaeTcsl ycrexa, TO €€ Ha 3TOM OCHOBAaHMU OTHOCAT K
HEMEPCIEKTUBHON (opMe OpraHM3aluHd BHYTPUXO3SHCTBEHHOTO BOJOMNOJB30BaHHs. [losTomy
Ut yeroitunBoil s pextuBHOIl padoTsl ABIT Heobxoamumo peraTh BOMPOCH B3aUMOACHCTBUS U
nomotu 6osee 3PHEeKTUBHO.

13. HauanpHblil ycnex u yctoiiunBas pabora ABII 3aBHCAT OT peanbHBIX CTUMYJIOB AJIS
BOJIOTIOJIB30BATENIeH, KOTOPBIE SBISIOTCS BAXHEHITUM (DakTOpOM MX akTUBHOTO ydactus B ABIIL.
ITockonbKy BOJOMOJIB30BAaTENN HECYT CYIIECTBEHHBIE M3JEPKKM Ha COJEpKaHUE M pa3BUTHE
BOJIOXO3SIICTBEHHOM CUCTEMBI, TO OHM IIPSIMO 3aMHTEPECOBAHBI B OKYNA€MOCTH JTHUX 3aTpaTr Ha
HavyaJIbHOM MJIM MOCJIEAYIOUIUX 3Tamax paboTsl acconuanuu. OCHOBHOE yCIOBHE, KOTOpPOE Obl
CIIOCOOCTBOBAJIO CTUMYJIMPOBAHMIO yUacCTHS BOJOIOJb30BaTeNeil B co3nanuu u pa3putuu ABII,
- 3T0 Oosee 3P peKTUBHAS U HAAEKHAsL JOCTaBKa BOJbI, TOCKOJIbKY BOJONOJIb30BaTEIN HE BCErIa
MPEANOYNUTAIOT CaMyI0 JEHIEBYIO BOAY, @ TOTOBBI IUIATUTH 00Jiee BHICOKYIO LIEHY 3a HA/IEKHOCTh
1 yA0OCTBO 0OCITYKUBAHHUS.

YIK: 631.1

U3YHEHUE METOAOB KOHTPOIA U YINIPABJIIEHUA COJIEBbBIM
PEXXMMOM NMO4YBbI B YCOJIBUAX XOPE3MCKOU OBJIACTMW.

IMamyamosa I'.K.; k.c-x.H. llmpoxkosa 10.H.
(CAHUHPH)

B Xope3MckoM permoHe HMeeTcsi psAA  MpoOJeM, CBS3aHHBIX  HCHOJIb30BAaHHEM
OpPOCHUTEILHON BOJbI U MEJIMOPATUBHBIM COCTOSIHUEM (3aCOJIEHHEM) OpOIIAeMBbIX 3eMeib. OJTHUM U3
BaXHBIX ACIIEKTOB PEUICHUS STHX MPOOJEeM SBISAETCS yIy4IICHHE TEXHOJOTMH OpOIICHHS Ha
noJisax. [IpeoOnanaromuii HOBEpXHOCTHBIN 1MOIKB (110 00po3aM U OacceliHaM) HE COBEPILEHEH TEM,
9TO OOJIBIIOE KOJTMYECTBO BOJBI TEPSETCS HA INTyOHMHHYIO (DHIBTPALUIO U MOMOIHSET (MOAHUMAET)
TPYHTOBBIEC BOJBL.

JInsg ynmydmieHus pacnpeieieHUs BOIBI 10 TOJI0 CO CHIDKCHHEM MOoTeph e€, pa3padoTaHbI
HECKOJIbKO OTHOCHTEIHHO MPOCTHIX M HEJOPOTHX CIIOCOO0B yCOBEPIIICHCTBOBAHNUS TOBEPXHOCTHOTO
TIOJIHBA.
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OnHO# 13 TaKMX TEXHOJOTHH SIBISETCS BCTPEUHBIN MOJTUB U3 OJHOOOOPOTHBIX OPOCUTEIICH.
BerpeuHslii OB peKOMEH0BAaH /sl YKIOHOB OJMM3KMX K HyJeBoMy. IIpuHIUN ero cocTouT B
(dhopcHupOBaHHON Moaue BOJIBI B 0OPO3/BI C IBYX CTOPOH, pacxonoMm B 6opo3ay 0,8-1,25 n/c. Tlpu
3TOM COKpaIlaeTcs NPOI0JIKUTEIBHOCTD PACIIPEACIICHHUS BObI 110 MOJIO.

B 2004 u 2005 romax na tepputopun Xopesmckoro OINIX CAHUMPU B XankuHCKOM
paiione (mpu nojaepxkke npoekta ZEF) mpoBeneHb! ONBITEI MO MCCIEI0BAHUIO 3(PEeKTUBHOCTH
BCTPEYHOTO MOJIMBA Ha BOAHBIN U COJIEBON PEKUMBI ITOYB.

OcHoBHas1 3aJa4a HCCJIEA0BAHUSA - YCTAaHOBUTH 3(PPEKTUBHOCTH BCTPEYHOI'O IMOJUBA IO
00po3/1aM B yClIOBUSX XOpe3ma, 110 KPUTEPHUSIM:

- BKOHOMHUSI OPOCHUTENIBHOM BOJIBI,

- PaBHOMEPHOCTD yBJIaKHEHUS MOJIS;

- IOBBIIIEHUE YPOXKaHHOCTH CEIbCKOX03IUCTBEHHOM KyJIbTYpbI (XJIOMYATHUK);

- BO3MOXHOCTb PETYJMPOBAHHUS COJIEBOTO PEKUMA [IOYB OPOLLIEHUEM.

DKcIepUMEHTaJIbHbIE TI0JIEBbIE HCCIEOBaHME. BereTanMoHHbIE OMBITHI JUISI CPABHEHUS
3G GEKTUBHOCTH BYX TEXHOJIOTHIA TIOJIMBA XJIOMMYATHUKA BKITIOYAIOT BAPHAHTHI:

-00BIYHBIN TTONUB TI0 Gopo3aam (mpu JymHe 60po3a — 300 m);

- BCTPEUHBII MONMB (MIPH JUIMHE BCTPEUHbIX 00po3a — 150 m).

Yca0BusA ONBITA U METOANKA MCCJIeJOBAHUIA:

VYcnoBus ombITa: y4acTOK IUIOHIAJbl0 3 ra  pacrlojOXKeHHbIH B XaHKHHCKOM paioHe
Xope3Mckoii 001acTH, Ha TEPPUTOPHH ONBITHOTO X03siiictBa CAHUMPU.

[TouBBI - CpeTHECYTIIMHUCTHIC, IEPECIauBAIOIINECS TKEIBIMUA CYTJIMHKAaMHU M MECKaMH; OJHM3Koe
3ajeraHle TPYHTOBBIX BOJA (C KosieOaHMsSMHU ypoBHeW B TedeHue Bereramuu 0,6 — 1,6 M u
MUHepanu3anuei He 6osee 4 /).

B Tteuenme Bereranuu cCpenHsis INIyOMHA TpPYHTOBBIX Bon coctaBmsa 0,64-0,67 M (mpu
MUHEpAIN3aliid UX B BepxHeM cioe 3-4 1/m). McxomHoe 3acojieHHe IOYBBI BCETO OIBITHOTO
ydacTKa OBLIM MECTPO 3aCOJICHBI IO CTENEHM 3aCOJCHHOCTH BapbUPOBAIM OT HE3aCOJIEHHBIX, 110
ouenb cuibHO3aconeHHbIX (ECe ot 2,1 no 40,5 dS/m). [To comepkanuio rymyca W MUTATEIBHBIX
aneMeHToB (NPK) mouBbl XapakTepu30Baiuch Kak «HU3KO00ECHICUCHHBIEY.

bbun npexycMOTpeHb! KpyTI0roinYHbIe M0JIeBbIe HAOIIOACHUS 3a COCTABISIOUIMMH BOIHO-
COJIEBOTO PEXHMMa, KaK B BEreTallIo, TaK U B IEPUO]I IPOMBIBKHU 3aCOJIECHHBIX 3€MEIlb.

B nepuon Bererauuu mnepes KakIpIM IOJMBOM XJIOMYAaTHHKA M IOCIE HEro IO
CHEeLMAIbHBIM CTBOPAM CKBaKMH U KOHTPOJIBHBIX TOUEK, BEJIU MOJIEBbIE HAOMIOACHNUS 3a:
YPOBHEM U MUHEpAIMU3aMeNl I'PyHTOBBIX BOJA (METOJIOM 3JEKTPOKOHIAYKTOMETPUH);

BJIAYKHOCTBIO MOYBBI (TEPMOCTATHO - BECOBBIM METO/IOM);
3aCOJICHHOCTBIO TMOYBBI (METOJOM AJIEKTPOKOHYKTOMETPUH, B MOYBEHHO-BOJHOW CYCIEH3UU
1:1);
00BEMOM TOJA4YM BOJBI Ul TOJMBA IyTEM H3MEPEHHUS PacXoJ0B: BO BPEMEHHOM OpPOCHUTEIE
(TpanenensaabHBIM BOAOCIUBOM HurnosneTTy U B 60po3ax — TPEyTroJIbHBIM BOJOCIUBOM TOMIICOHA
(pacxon BoJibI, TO1aBaeMeli B 6opo3ny 0,8-1,25 i1/c));
B ompbITax Takke NpoBOAUIIHCH:

- (heHONIOTHUECKUE HAOIOCHHS 32 POCTOM M Pa3BUTHEM PACTCHHUN XJIOMYATHUKA;

- o1ieHKa 3 (EeKTUBHOCTH MPOMBIBKH 110 uekaMm (BecHoii 2005 rona).
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Pucynok 1 - J/Ilunamuka ypoBHEW IPyHTOBBIX BOJ M BJIQKHOCTH B cioe 0-60 cM 1o/ BIUSHUEM

MOJIMBOB XJIOMYATHUKA (/-noaue 21.06.05;2-nonue 03.07.05;3-noaue 04.08.05; 4-nonue 24.08.05) I1[1B=22,3 %
om maccol

MaTepI/IaJ'ILI Ha6HIOH€HHﬁ 3a BJIA)KHOCTBIO ITIOYB ITO3BOJIAIOT CACJIATh BBIBOJ O TOM, YTO IIO

NIpHUYNHC OJIU3KOro pacmoJIOKCHHA T'PYHTOBBIX BOJ B BETCTAIUIO,

3HA4YUTCJIbHAs1 4YaCTb

BOJIOHOTp€6J'IeHI/I$I XJIOMYaTHUKA IMOKPBIBAJIACh M3 FPYHTOBOﬁ BOJbI. YHpaBJ'IeHI/IC KE BIAXXKHOCTBIO
IIOYB IIPU MOJIMBAX B OCHOBHOM NIOBOAWJIOCH IJIA CJIOS 0-60 CM, TaK KaK HHUIKC 3TOIr'0 YPOBHA IIOYBa
IIOYTH TMOCTOSAHHO HaxoAuJIaCb B COCTOSHHM YBJIAXKHCHHUS  BBILIC HpCI[GJ'IBHOfI IIOJICBOI

BraroemkocTH (I1T1B) (puc.1 u 2.)
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Pucynok 2. [Ipoduiu Bna)xHOCTH MOYBHI B IEPHOJ BET€TAIIUH

W3 paccuntaHHOro BOJIHOTO OanaHca MOMAMUTKA U3 TPYHTOBBIX Boja cocraBuia 4000-5000
Mm3/ra. [Ipu 3TOM MoOCTyIIIICHUE COJIel U3 TPYHTOBBIX BOJ cOCTaBmiIO 13-14 ThIC. TOHH Ha TreKTap.

B stux ycnoBusix (61u3KOpacONOKEHHBIX TPYHTOBBIX BOJ), MO BIUSHUEM OPOIICHUS Ha
000WX BapuaHTax OMbITa MMPOU3OIILIO HAKOIIJICHUE cojiei. B cpenHeM B BapuaHTe KOHTPOJb - HA 5

dS/m B metpoBoMm cinoe u 4,4 dS/m, u coorBerctBeHHO Ha 3,0 m 3,2 dS/m

skcnepuMeHT. [lo cpaBHeHHIO

XJiormyaTHuka (puc.3).

B BapuaHTe —

C OOBIYHBIM TIOJIMBOM — 1O OOpo3aam, BCTPEUYHBIN TIOJIWB
ONaronpusATHO BIMSIET HA COJICBOW PEKUM OpPOIIAEMOT0 MOJIs, 1 COOTBETCTBEHHO, Ha YPOXKaWHOCTh
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PucyHnok 3 - V3MeHeHHe 3acoieHre TOYBBI TI0 TIEpUOo/IaM HaOJIOICHUHN | 10 JUTHHE TIOJIS 32
Bererarmro 2005 roga

PaBHOMepHBIH cosieBOM (hOH MO BCEW JUTMHE TOJIs, MTO3BOJIIET COKPATUTh TIOTEPU YpoXKasi B
HIDKHEH vactTu moisd. JlaHHas  TEXHONOrHs B YCJIOBUSAX  OJIM3KOTO  pacHojOXKeHHUs
MUHEPAJIM30BaHHBIX TPYHTOBBIX BOJ| HE CTOJIBKO JA€T 3KOHOMHIO BOJIbI, CKOJIBKO SIBJISIETCS
IIPUEMIIEMBIM CIIOCOOOM CHMXKEHHs COJIEBOIO CTpecca pacTeHui, obecreduBaromuM - Oosee
PaBHOMEpPHOE OIPECHEHHME I0YB, CHOCOOCTBYIOLIAs CHU)KEHMIO HAKOIUIEHUS COJIEW B IOYBE K
KoHIy Bereranuu. Ilo cpaBHeHHMIO ¢ OOBIYHBIM MOJMBOM IO OOpo3aaM, NMpubOaBKa ypokas Ha
BapHaHTE TOJHMBAa 1O BCTPEYHBIM Oopoznam-101y/ra. MeHbpliee HAaKOIUIGHHWE COJIEH B TOYBE B
NepUOJT BEreTallMy — CHOCOOCTBYET S3KOHOMHUU BOJIBI AJIS ITOCIIEAYIOLIEH TPOMBIBKU 3€MEllb.

[To maTepranam ombITa KOJIMYECTBEHHO OLIEHEHBI MOPOT TOKCHUYHOCTU (HA4Yallo CHU)KEHUS
yposkasi) xyonyatHuka (copra XopesMm 127) cocraBiser 2 dS/m. YiiepObl ypoxkaro OoT 3aCOJEHHUs
[IOYB IIOKa3aHbl Ha PUCYHKE. 4:.C TOBBIIIEHWEM 3aCOJIEHHS IMOYBBI Ha 1 JAEUMCHMEHC, MOTEpH
yposkast XJIonka coctaBunu 4,8 1y/ra.

[IpoBen€HHBINM ONBIT MOKA3bIBAET, YTO IPUMEHEHUE BCTPEYHOI'O ITOJIMBA HAa 3aCOJIEHHBIX
3eMJISIX, O3BOTISIET | CHH3MTH 3aCOIEHHOCTh MOUB, IMyTEM CO3JAHHS PABHOMEPHOTO CONEBOTO (hoHA
10 BCEW JIMHE TOJs, W, CIEAOBATEIbHO, COKPAaTUTh MOTEPU Ypokas B HIDKHEH YacTH IOJI.
JlaHHBIE 110 YpOXKar0 MOATBEPKIAIOT LEIeCO00Pa3HOCTh UCIOIb30BaHUS TEXHOJIOTHMH BCTPEUHOTO
TI0JIMBA U1 PETYJIUPOBAHUSI HE TOJIBKO BOJHOTO, HO M COJIEBOTO PEKMMA MIOYB B BEr€TALIUIO.

! Hapsizty ¢ OCHOBHBIMH LIE/IIMH BCTPEUHOTO MOJIMBA (PABHOMEPHOE yBJIAKHEHHE T0JIs, MUHHMH3AIHS [OTEPh BOJIBI, 32
Cu€T COKpalICHUs CPOKOB TI0JIUBA U OTCYTCTBHSI COPOCOB).
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Pucynok 4- I'paduk morepu yposkast XJIOMUaTHHUKA OT 3aCOJICHHOCTH IMOYBHI BECHOM

Tabnuma 1 — lannabie peHOTOTHYECKUX HAOMIOEHUI U 3aTpaT BOJbI B BApHAHTAX OIbITa

Ilokazarenu 2004 rox 2005 ron

BapuanTtsl BapuanTel Pa3zuuna

K €] Paznumna | K )
Macca 1 kKopoboukH XJI.CBIpLIA, TP 3 3 0 3 3 0
KommaecTBo kopobouek Ha Ikycre, it | 12,8 15,8 -3 14,3 16,8 -3
Macca xi1. ceipua ¢ 1 pacrenus, rp 38.4 474 -9 42,9 50,4 -8
I'ycroTa crosiHUs pacTeHuH, ThIc. WT/Ta | 74 77 -3 80 83 -3
buonorudecknii ypoxaid, 1/ra 28,4 36,5 -8 34,3 41,8 -8
dakTu4ecKuii ypoxai, 1/ra 20 33,2 -13 22,5 34,8 =12
OpocutenbHas HopMa, M°/ra 2392 2233 159 3727 2879 848
V nenbHEBIC } 3aTpaThl o 84,2 61,2 23 108,7 68,9 40
OpOCI/ITeJIB3HOI/I BOJIBI HAa €IUHUILY 119.6 673 52 165.6 827 83
yposxast, M”/11 daxr.

BrBoasl

Ha ocnoBanum uccienoBaHHU BTOpPOIo roga 1mno M3y4YCHHRO SQ)CI)CKTI/IBHOCTI/I BCTPECYHOI'O

MOJIMBA YCTAHOBIICHO CIIEYIOIICE:

1.

ITo CpaBHCHHIO C OOBIYHBIM ITOJIHUBOM IO 60p03,[[aM IIpU TEXHOJOTHUU ((BCTpe‘lHBII‘/JI II0JINB» B

2005 roy JOCTUTHYTO:

2.

YMEHBIIICHHE 3aTPaT Ha T10auy BOIBI C OBEPXHOCTH: OOMMX Ha 848 M’/ra, yIenbHBIX — HA
83 M/1r;

nprubaBka OMOJIOTHYECKOTO YpOKas XJIomyaTHUKA Ha 12 1y/ra;

YMEHBIICHHE HAKOIUICHHUSI BOJIEH B BEPXHEM CJI0€ TOYBHI (B MeTpoBOM cioe Ha 2 dS/m, B
cioe 0-60 cm —Ha 1, 4 dS/m);

OoJiee HU3Kas! KOHIIEHTPAIHMS TOYBEHHOTO pacTBOPA: B CPEIHEM 3a BEreTaluio — Ha 4 1/11;

y pacTeHMH XJIOMYaTHUKA C(HOPMUPOBAIUCH Oosiee KpymHbIe KOpoOouku: Ha 1,2 rpamMma
Oosnble:

MoJTy4eH OoJiee BBICOKUH yporkail XjomuaTHHKa (Ononoruyeckuit Ha 13 1/ra).

Koo dummeHT ce3oHHOrO 3acoieHusi Mo BapuaHTaM JUIi METPOBOTO  CIIOS COCTAaBHII

COOTBETCTBEHHO 1,6 Ha KOHTpoJe U 1,4 Ha SKCTIEpUMEHTE.
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3. bamanc comeit TpeOyer yTOuHEHHs, TakK (PAKTUUSCKH HAONIOACHHBIM TMPUPOCT COJICH
MPEBBILIAET  KOJIMYECTBO COJIM, IPUBHECEHHOE C OPOCUTENIbHOW BOJOM M MOTEHIMAIbHO
MOCTYTNHBIIEE B KOPHEOONTAEMBIN CIIOH U3 TPYHTOBBIX BOJI.
4. Bcerpeusslil nonmB o0ecrieumst 6osee paBHOMEPHBI BO BPEMEHH U IPOCTPAHCTBE COJIEBOM
pexuM mnous. [IpemmyiiecTBOM 3TOro BHJ@ NOJUBA SBISETCS HEIOMYLIEHHE 3aCOJIEHHOCTH
MIOYBBI B KOHIIE TOJISL.
5. JlaHHplE TO YpOXKal MOATBEPKAAIOT IIEJIECOOOPAa3HOCTh HCIIOJIB30BAHUS TEXHOJIOTUU
BCTPEYHOTO IOJIMBA JJIsl PEryJIMPOBaHUs HE TOJIBKO BOJHOTO, HO U COJEBOI0 peXHMa MOYB B
BErETAINIO.
6. Ilo uroram wuccregoBaHMM ABYX JIET MOJIMB IO BCTPEYHBIM OOpO3/aM MOXKET OBbITh
PEKOMEHIOBAH 3eMJle/ieNblaM X0pe3MCKOi 001acTH, Kak CIioco0 CHIDKEHHsI COJIEBOTO cTpecca
pacTeHHi U COXpaHEHUs ypoxkKasl.

JINTEPATYPA:

1. “Hcnonb3oBaHue  3JIEKTPOKOHAYKTOMETPUYECKOTO  METOAa Ul  yJIyYIlIEeHUs
MoHUTOpUHTra mporeccoB 3acosnienuss mous”, FO.M. Illupoxosa, H.II. Illapadyrnunosa.
Co6opuuxk tpynos CAHUUPU, tom 3, Tamkent, 2003, C.13-27

2. Oruér o HUP mo teme: HAM 11/2002 "U3yuenue 3¢hHeKTHBHOCTH MPOMBIBOK TIPH
pa3NIMYHBIX TEXHOJOTMSAX C TPUMEHEHHEM SKCIPECC-METoJa KOHTPOJIA MPOLECCOB
pacconenus" Tamkenr, CAHUNPU, 2002.

3. Hillel D., "Salinity Management for Sustainable Irrigation", 2000

4. "OnpIT IpUMEHEHUs 3JIEKTPOKOHIYKTOMETPUUYECKUX METOJIOB KOHTPOJIS 3aCOJECHUS
noyB B ycinoBusax Y3oekucrana', FO.M. Illupoxosa, A. JlanaGaes, 1.B. ®opkyua, H.II.
[apadytauHoBa. B coopuuke Hayunbix Tpynos CAHUNWPU x 100 - neturo P.A. Anumosa,
Tamxkent, CAHHHWPH, 2003 rog, I Tom, c. 3-13

5. Oruér o HHP mo teme: 'KHT 11/2005 "CoBepiieHCTBOBaHHE MOHUTOPHHTA
COJIEBBIX TIPOLIECCOB HA OPOIIAEMBIX 3E€MJIIX Ha OCHOBE MCIIOJIb30BAaHHUS COBPEMEHHBIX
TEXHOJIOTMM W pa3paboTKa  CHOCOOOB  MPENOTBpAIICHUS  yIIEpOOB  ypoOXKaro
CEJIbCKOXO35MCTBEHHBIX KYJIBTYp OT 3acosieHHOoCcTH 1ouB." Tamkent, CAHUNPH, 2005.

VIK: 631.4+631.5+577.466

OCHOBHbIE 3JIEMEHTbI NnoaorPoauA
OPOLWIAEMbIX TUINMNYHBLIX CEPO3EMOB

Panmobaena I'.I1l. (Taml"'AY)

Wccnenyemast TeppuTOpHsl pacrosiaraeTcsi Ha IpEeAropHbIX paBHUHAX 3amaJHoro TsHb-
Hlans u HaxonuTcs B Mexaypeube Ynpunk-Kenec Ha mpaBoOepexHON 4acTu CpeTHEro TeUEHUs P.
UYupunk. [TouBsl TeppuTopun chopMHUpOBaHbI HA TPETUYHBIX OTJIOKEHHUSIX HEOr€HAa U OTIOKEHUSX
necca. B IIputamkeHTcKOM paifoHe MOpCKHE MajJeOreHOBBIE OTJIOKEHHs MOKPBIBAIOTCS MOIHBIM
KOMILIEKCOM KPaCHOILIBETHBIX KOHTUHEHTAJIbHBIX HEOT€HOBBIX OCA/IKOB.

enbto pa®oOThl SBIAJIOCH H3yYE€HHE OCHOBHBIX 3JIEMEHTOB IUIOJOPOJUS  TOYB,
0COOEHHOCTEN MOYBEHHOT'O COCTaBa, BIUAHUSA Ba)KHEHIIIMX CBOICTB MOYB Ha COJIEp)KaHUE, COCTaB U
pacrpefieieHie aMHMHOKHUCIIOT, a TakXke JAMHAMUKY CBOOOJHBIX AMHUHOKHCIOT B THUIHWYHBIX
CepO3eMax C y4eTOM MX IOYBOOOPA3YIOIIKX MOPO U MOABEPKEHHOCTH 3PO3UOHHBIM IPOIIECCAM.

Mopdgoaoruyeckoe crpoeHue nmoys. l3BecTHO, 4TO MpouiIb MOYBBI XapaKTEPU3YETCs
M3MEHEHHUEM BCEX CBOMCTB IO BEPTHKAIIM, YTO CBA3aHO C BO3JCHCTBHEM MOYBOOOPA30BATEIHHOIO
npolecca Ha MaTEPUHCKYIO TOPHYIO MOPOY .
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IlenmuHHass HeCMBbITas IMOYBA, pa3BUTas Ha JieccaxX, MOKPBITA TYCTOH PacCTUTEIHHOCTHIO.
Bepxuuii ropu3zoHT - cepblii ¢ OypoBaThIM OTTEHKOM, KHHM3Y MO HPOQUIIO - KEITO-TMaJeBbIH.
BepxHuil TOpU30HT - YIUIOTHEHHBIN, KHU3Y CJI0KEHUE CTAHOBUTCA MEHEE IUIOTHBIM. BCckunanue
nouBsl ipu koHTakTe ¢ HCI - 6yproe. Ha rimy6une ot 58 1o 85 cm oOHapykuBaeTcs MaKCUMAalbHOE
CKOIUICHHE KapOOHATOB M MHHHMAJILHOE KOJIWYECTBO KOPEIIKOB. [10 MEXaHWYECKOMY COCTaBY
TOYBA - CPEIHHUI CYTTUHOK.

IlenwHHAasT HeCMBITas MOYBAa HA KPACHOIBETHBIX OTJIOKEHHUSAX HEOreHa ciabo IMOKphITa
pPacTUTENHHOCTHIO, BEPXHUE TOPU3OHTHI UMEIOT CEPOBATO-KOPUYHEBBIN IBET, KHU3Y MO MPOdUIio -
KpacHO-cepbli, ciiokeHue miuotHoe. Bekunanue npu kontakre ¢ HCl — 6ypnoe. ['unic nosisisiercs ¢
riyounsl 135 cM, sSiCHO BbIpaXeHHBINH KapOOHATHBIM TOPU30OHT BCKpbIBaeTcs ¢ 45 cMm. B BepxHUX
TOPU30HTAX BCTPEYAOTCS KOPHU PACTEHUM. MEXaHNYECKHUI COCTaB - TSKEJBINA CYyTIIMHOK.

DOpO3MOHHBIE TPOIIECCHl HANOXKUIM CBOW OTIMEYAaTOK Ha MOPQOJIOTHYECKOE CTPOCHUE
HCCIEAOBAaHHBIX TIOYB: TIOYBBl CKJIOHAa TIO CPAaBHEHHMIO C TIOYBAMH TUIAKOPHBIX YCJIOBHI
XapaKTepU3yIOTCS MEHbIIEeW TIyOMHONH TyMYCOBOM MPOKPAcKH, MPUOTMKEHUEM T'PaHUIIBI
CKOIUTICHUS KapOOHATOB M rumca. MexaHW4ecKui COCTaB y IMOYB Ha JieccaXx OOJIeTdYeH, a y MoYB Ha
TPETUYHBIX OTJIOXKCHUSX - YTSKENIEH, BJIArd COAEPIKHUTCS HECKOJNbKO MeHbIe. [louBwl mueiida
MOABEPTAUCH OoJiee TTyOOKHMM HM3MEHEHHUSM [0 CPaBHEHHUIO C MOYBAMH IUIAKOPHBIX YCIOBUU W,
0COOCHHO, C MOYBAMH CKIIOHOB. 3/1€Ch MPOHU3OILIO 3HAUMUTENbHOE HAKOIUIEHUE TymMyca, BEpXHSs
rpaHuIla KapOOHATOB, THIICA U COJIEH HECKOJIBKO OIYyCTUJIACh, COJIEP KaHHUE BJIary MOBBIIICHO.

ArpoxumMmuyeckue M XHMHYECKHe CBOiicTBa mouB. l3ydeHue mNOYB Ha TPETHUHBIX
HEOTCHOBBIX OTJIOKEHHUSX B CpPaBHEHMHM C T[OYBAMHU Ha JieccaxX IO3BOJIMIIO TOJIYYHUTh
CpaBHHUTEJbHBIC JaHHBIE IO arpoOXMMHUYECKHM CBOICTBaM IOYB, BBIBUTH HMX pPErHOHAIbHBIC
OCOOEHHOCTH, H3YUYUTh BIUSHUE 3pO3uH. Pe3ynbTarbl HCCIEIOBAaHWUN TOKA3ald, YTO IOYBHI,
c(OpMHUPOBAHHbIE HAa TPETUYHBIX OTJIOKECHHSIX, OOCAHEHBI TyMYCOM M JJIEMEHTaMU MHUTAaHUS.
Conepkanre Tymyca B BEpXHEM CJIO€ MOYBHI HeBbICOKOe M Kojebnercs ot 0,70 mo 1,50 %. B
BEPXHUX TOPU30HTaX HECMBITHIX MOYB Ha jeccax oHO cocrtasiser 1,13-2,01 %, cpenHecMBbIThIX -
0,98-1,10 %, wamprteix -1,3-2,6 %. IlouBbl, cdopMHpOBaHHBIE Ha OTJIOKEHHUSX HEOrCHA,
XapaKTepU3yIOTCS MEHBIIIUM COJIEP>KaHUEM T'yMyca, 3HAUeHHs KOTOPOTO COCTABIISAIOT Y HECMBITHIX
oy 0,89-1,11 %, cpeanecmbiThiX - 0,52-0,70 %, HambITBHIX - 0,99-1,56 %.

[IponopuroHanbHO 3HAa4YeHHWSIM TyMyca BBISBIEHO B TOYBaxX cojepxaHue a3ora. B
cepo3emMax Ha Jieccax a30T COACPKUTCS B OOJIbIIEM KOJMYECTBE, YEM y TOYB Ha TPETUYHBIX
OTJIOKEHUSX, a MO CTENEHU SPOJAUPOBAHHOCTH IMOYB €r0 KOJIUYECTBO yOBIBAET OT HAMBITHIX U
HECMBITBHIX - K CPEIHECMBITHIM, COCTABJISISI COOTBETCTBEHHO Yy mepBbix mous - 0,104-0,123; 0,098-
0,116; 0,082-0,096, a y Bropsix - 0,092-0,110; 0,084-0,096; 0,054-0,075. Conepxxanue docdopa
BAJIOBOTO COCTAaBJISIET y TOYB Ha Jjeccax: M HecMbIThIX mouB - 0,148-0,166; cpeqHECMBITHIX -
0,116-0,136; HampiThIX - 0,198-0,220, a y MOYB Ha TPETUUHBIX OTJIOXKEHUSAX Y HECMBITHIX - 0,084-
0,096; cpennecmbIThIX - 0,054-0,075; HambIThIX - 0,092-0,110 %.

[TouBbl Ha Jeccax XapakTepU3yIOTCA OOJBIIMMHU 3amacaMi d3JEMEHTOB MHUTAHUS, YEM
MOYBBI HA TPETUYHBIX OTJIOKEHUSAX. Y HAMBITBHIX TTOYB KoJnuecTBO Tymyca 1 NPK ymensbiaercs mo
npoduno Oojee MIaBHO, YeM Y HECMBITBIX M, OCOOCHHO, CMBITHIX. Y TIOYB HA TPETHUYHBIX
OTJIOKEHUSX 3aIachl TYMyca W JICMCHTOB IMUTAHUS 110 MPOQIIII0 YMEHBIIAIOTCS 00Jiee pe3Ko, 4eM
y mouB Ha Jeccax. CoaepkaHue KapOOHATOB y MOYB Ha JIECCaX COCTABIISIET B BEPXHUX TOPU30HTAX
6,1-6,5, a B KapOOHATHBIX rOpU30HTAX - 6,7-8,1 %; y MOYB HA TPETUUYHBIX OTJIO)KEHUAX B BEPXHHUX
ropu3oHrax - 7,4-8,7, a k kapOOHATHBIM TOPU30HTaM OHO moBbimaercs a0 10,1-11,6 %, T.e.
conepxkanne CO,-kapOOHATOB y TMOYB MO TPETHYHBIX OTIOXKEHUSIX BbIte. Cpeau 3poIupOBaHHBIX
nmouB CO,-kapOOHATOB OOMBINE Y)KE HA MOBEPXHOCTU CMBITHIX TMOYB U MEHBIIE Y HECMBITHIX H
HaMmbIThIX. Conepxanue CaSO4*2H,0 y no4B Ha TPETUUHBIX OTJIOKEHUSAX HEBBICOKOE M COCTABIISIET
0,376-0,590 %, y mouB Ha neccax - 0,147-0,224 %, 1 HECKONbKO OOJBINE - Y CMBITBIX IOYB.
3nauenus pH y mouB Ha neccax -7,20-7,40, y mo4B Ha TPETUYHBIX OTIOXKEeHUsIX -7,20-7,80. [TouBHI

2 2
Haceiensl noHamu Ca’™ uw Mg“t ¢ mpeo6namanumeM B BepXHHX TOPH30HTaX Hpoduis HOHOB
kanplMg. C yBelaMYeHHEM INIyOWHBI €0 1O HOHOB KalbLUs YMEHBIIAETCS, a MarHus -
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yBenuuuBaeTcs. [10uBbl Ha TPETUUHBIX OTIIOKEHUSAX XapaKTEPU3YIOTCS HECKOJIBKO Oojiee pe3KUM

camkerneM Ca”T 1o IpoHITIo ¥ HEKOTOPEIM TToBBIIIeHHeM Mg™™.

Arpodusnyeckue cBoiicTBa mo4uB. Pe3ynbTaTel UCCIEOBaHUN MOKA3bIBAIOT, YTO IMOYBHI,
c(OpMHUPOBAaHHBIE HAa Pa3HBIX MOYBOOOPA3YIOLIUX MOPOAAX U IMOABEPKEHHbIE B Pa3HON CTENEHU
9PO3HOHHBIM MpOLIeCcCaM, Pa3UYaroTCs MO MEXaHMYECKOMY COCTaBy. Tak, MOYBBI Ha Jeccax Mo
CBOEMY MEXaHMYECKOMY COCTaBY OTHOCSTCS K MbUIEBATHIM CPEIHUM cyrinHKaM. [1ouBbl U oposs!
oOoraieHs! KpynHomnbuieBatoil gppakuueit (0,5-0,01 mm) o 52,0-54,2 %, comepkanue cpenHeit u
menkor meu (0,01-0,001 mMm) coctaBisier 24,8-28,0, a wmmcroi dpakmuu (< 0,001 mm) - 6,4-
9,8 %. Hons menkonecuanoi ¢ppaxuu (0,1-0,05 mm) xonednercs ot 9,8 mo 15,1 %, a xonudyecTBO
cpenne- u kpynHonecuanoi ¢paxmuu (1,0-0,1 mm) HesHauuTensHO u coctaBisieT 1,8-2,8 %. Ilo
npoduo coxep)kaHWe TMbUIEBATHIX (paKUUi yBENIUYMBAETCS K MOYBOOOpA3yroliel Mopoe.
DpO3UOHHBIE TPOLIECCHl TAaK)KE HaJlaraloT CBOM OTIEUAaTOK HA MEXaHWMYECKUW cocTaB MmoyB. B
pe3yNbTaTe 3TUX MPOIECCOB Y CMBITHIX MOYB MPOIICHT MbUIEBATHIX U MECUAHBIX (hpaKIUil B BEPXHUX
TOPU30HTAX YBEINUUBAETCS.

HccnenoBaHus OKa3bIBAIOT, YTO B 3aBUCHUMOCTH OT MOYBOOOPA3yIOMIel MOPObl, CTCICHH
SPOAMPOBAHHOCTH W COCTaBa IIOYB IUIOTHOCTH TBepAOW (a3sl B HUX Bapeupyer ot 2,60 1o
2,72 r/em’ , COCTaBJISIsl B BEPXHUX T'yMYCHPOBAHHBIX ropu3oHtax 2,59-2,61, a B HIXHHX - 2,67-
2,72 r/cM’, mpuYeM Y IOYB HA TPETHYHBIX OTJIOKCHHMSX OTH 3HAYCHWS HECKOJBKO BBINIE, UTO,
BUIUMO, OOBSICHSIETCS OCOOCHHOCTSIMA MUHEPAJIOTUYECKOTO COCTaBA.

3aKoHOMepHOCTH pacnpe/ieleHUs1 MHKPO3JeMeHTOB. /[1s1 Oosee MONHOrO H3y4eHUs
JJIEMEHTOB IUIOAOPOJAUS B TMOYBAaX Ha JieccaX M TPETUYHBIX OTJIOXKEHHUSX, B HECMBITHIX,
CPEHECMBITBIX M HAMBITBIX IOYBAaX ObLIO HMccienoBaHo coxaepkanue Cu, Zn, Mn. PesynbraTsl
MOKAa3aJii, YTO MOYBBI, COPMUPOBAHHBIE HA TPETUUYHBIX OTIOKEHUSIX, HECKOIBKO OTIMYAIOTCS OT
MOYB Ha Jieccax. B mouBax Ha jeccax cojepikaHue IOCTynmHoM menu konebnercs ot 0,50 mo
0,80 Mr/kr 1 gOCTUTraeT HAaMOONBIUINX BEIHMYMH B HAMBITHIX MMOYBAX, HAUMEHBIIIHNX - B CMBITHIX, a Y
MOYB Ha TPETUYHBIX oOTiokeHusx - or 0,40 mo 0,70 wmr/kr. Ilo obGecriedeHHOCTH, COTIACHO
«mpeaensHbiM yucinam» E.K. KpyrmnoBo#, 3Tu mouBbl OTHOCSTCS K HeoOecneueHHbIM. JlocTymHOTO
UHKa y ToYB Ha yeccax - 0,22-0,29, y noyB Ha TpeTnuHbIx oTiokeHusx — 0,20-0,30 mr/kr, a
HauOOJBIINX BEJIMYUH €r0 COACpKaHHE JOCTUTaeT y HAMBITHIX, Aaliee - Y HECMBITBIX U CMBITHIX.
CornacHo «IpeesIbHbIM YHCIaM», IIOYBBI [0 TOCTYITHOMY LIUHKY - HEOOECIICUEHHBIE.

HoctynHoro mapranua y nous Ha jeccax - 100-117, a y no4B Ha TPETUYHBIX OTJIOKEHHUSIX -
95-115 mr/xr. DponupoBaHHBIE TOYBBI XapaKTEPHU3YIOTCS MEHBIINMU 3armacamMu Mn. B m3yueHHBIX
MOYBaX JOCTYMHBIE MHUKPOIJIEMEHTHl aKKyMYyJIHUPYIOTCS B  IEPEerHOWHO-aKKyMYJISTHBHOM
ropuzoHre. [lo Mepe yBennueHus: CTeneHu pOJUPOBAHHOCTH MOYB COAEPIKAHUE B HUX JAOCTYIHBIX
MHUKPO3JIEMEHTOB YMEHBIIIAETCS, @ B HAMBITBIX - YBEITHUHBACTCS.

AKTHBHOCTH (pepMEHTOB MpOTea3bl M Yypea3bl B 3POJAMPOBAHHBLIX MOYBaX. [10YBHI,
cOpMUPOBAHHBIE Ha JIECCOBBIX OTJIOXKEHUSAX, XapaKTEPU3YIOTCS OOJBIIMM COJEp’KaHUEM
MpOTEa3bl, YeM IMOYBBI, CPOPMHUPOBAHHBIC HA TPECTHYHBIX OTIIOKCHHSIX, UTO, BUIUMO, OOBICHICTCS
0oJiee PKCTPEeMaNbHBIMU PEKUMAMU TMOCIETHUX (MEHbIIAs TYMYCHPOBAHHOCTb, MEHBIIIKE 3aMachl
9JIEMEHTOB THTaHUs, OOJbINAas IUIOTHOCTh, OoJiee TSDKENbI MEXaHWYEeCKHH CcOCTaB, OOJbIIast
IIEIOYHOCTH U Ap.) (Tabmuua) [1,2].

B mouBax, copMupoBaHHBIX Ha Jieccax, OOJbIIass aKTMBHOCTH IPOTEa3bl OMperesieHa B
BeceHHuil nepuon (0,062-0,132), uem B ocennnii (0,050-0,128mr Ha 1r mouBsl 3a 24 yaca). [To mepe
pPa3BUTHUSL DPO3HOHHBIX MPOIECCOB HM3MEHSETCS W (PepMEHTaTHBHAs aKTUBHOCTH MOYB. Tak, B
BECEHHUI TEpUOJ Yy HECMBITHIX MOYB B BepxHUX ropu3zoHTax (0-15¢M) akTUBHOCTH MPOTEa3bl
cocraBisina 0,084-0,132; cpennecMbithix - 0,062-0,106; a B HambIThIX - 0,114-0,164M1/Tp MOYBHL;
COOTBETCTBEHHO B OCEHHMI nepuona y HecMbIThIX - 0,066-0,128; cpeanecmbithix - 0,058-0,090 u
HaMbITBIX - 0,102-0,146M1/T IOYBEL.

VYpeasHass aKTUBHOCTh JOCTHTaeT HAMOONBIINX BEIMYUH B TYMYCOBBIX TOPH30HTaX
HU3YyYEHHBIX MOYB - 110 4,75-6,67 mr N-NH4 Ha 1 r nouBsl 3a 24 yaca. JlanbHeilee pacnpeaeneHue
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Tabnuma 1. AKTUBHOCTB MTPOTEa3bl U ypeas3bl B 3pOIUPOBAHHBIX THITMYHBIX Cepo3eMaX, CHOPMHUPOBAHHBIX
Ha neccax (Py, Py, P;) u HeoreHoBBIX oTnoxeHusx (P, Ps, Pg)

Paspes, Ne., ['my6una, AKTHBHOCTB IIPOTEA3, AKTUBHOCTb ypeasbl,
THII IOYBKI cM MT TUPO3UHA/ T TIOYBBI, mr N-NH4 / T moussl,
3a 24 gaca 3a 24 yaca
Becna OceHb Becna OceHb
0-4 0,132 0,128 4,75 3,82
4-16 0,084 0,066 3,67 3,05
Pl 16-58 0,062 0,050 2,78 2,19
’ 58-66 0,036 0,029 1,06 0,93
HeeMbITad 66-94 0,032 0,022 0,42 031
94-112 0,026 0,018 Crnenpl Crienpl
112-160 0,012 0,006 Crnenpl Crienpl
0-3 0,106 0,090 2,87 242
3-18 0,062 0,058 2,25 2,10
P2 18-48 0,054 0,042 1,92 1,49
CpcaHC-CMbITad 48-77 0,022 0,018 0,72 0,67
77-130 0,016 0,012 Cnenpl Cnenpt
130-150 0,008 0,004 Cnenpt Cnenpt
0-6 0,164 0,146 5,67 5,09
6-16 0,114 0,102 5,00 3,87
P3, 16-38 0,076 0,060 4,10 2,36
HaMEITast 38-63 0,050 0,032 1,75 1,12
63-84 0,030 0,024 0,67 0,34
84-136 0,018 0,010 Cruenpl Crenpl
0-4 0,127 0,116 4,20 3,75
4-20 0,072 0,060 3,50 2,10
P4, 20-42 0,055 0,042 2,50 1,05
HECMBITast 42-64 0,033 0,028 1,00 0,67
64-118 0,022 0,012 0,30 0,21
118-175 0,005 0,003 Cruenpl Crenpl
0-3 0,092 0,078 2,55 2,25
PS5 3-23 0,053 0,046 2,05 2,00
Cpeane- 23-43 0,040 0,034 1,80 1,36
CMBITasA 43-75 0,020 0,014 0,70 0,55
75-120 0,010 0,006 Cruenpl Crenpl
0-6 0,158 0,130 4,85 4,15
6-24 0,102 090 4,00 3,05
PO, 24-42 0,068 0,052 3,00 2,20
HaMbITast 42-67 0,042 0,030 1,15 0,98
67-93 0,030 0,018 0,42 0,25
93-150 0,009 0,004 Crenpl Crenpl

MOYB TIO AaKTUBHOCTH (EepPMEHTa 3aBUCUT OT UX TCHETUYECKOM OCOOCHHOCTM U XOja
MOYBOO0OPA30BATEIILHOTO Tpoliecca. Tak, B CoJiepKaHue ypea3bl B BEPXHUX TOPU30HTAX HECMBITHIX
mouBax cocramisier 3,67-4,75, cpenHecMBIThIX - 2,25-2.87, HambIThIX - 5,00-5,67 mr N-NH4 /

HOoYBbI 3a 24 yaca.
depMeHTaTUBHAS AKTHBHOCTh TOYB KOPPEIUPYET CO CIEOYIONMIMMU TEHETHYECKU
YCTOWYMBBIMU XapaKTEPUCTHUKAMU — COAECpKaHUEM TyMyca, a30Ta, PU3NIECKON TIIMHBI, INTOTHOCTH,
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pH. HauGomnbmias akTuBHOCTh (PEPMEHTOB MPOSBISAETCS B BEPXHUX T'yMYCOBBIX CIIOSIX MOYBBI. Y
MOYB Ha Jieccax AaKTUBHOCTh HU3YYEHHBIX (PEPMEHTOB BHIIIE, Ye€M Yy TOYB Ha TPETUYHBIX
OTIIOKEHUSIX. B M3ydeHHBIX TMOYBax BBIIBICHO 10 20 aMHHOKHUCIIOT: acraparmHoBas,
TJIFOTAMUHOBAsI KHUCIOTHI, TIIMIWH, alaHWH, CEPHH, JIM3WH, BalMH, MPOJHWH, apTHHHUH, JCHINH,
W30JICHIIMH, THPO3UH, TPEOHWH, TJIIOTAMUH, aclaparuH, TUCTUIWH, METHOHUH, IUCTHH,
(denunananuH, TpUOTO(daH.

Pesynbrartel mokazanu, 4TO TO4YBBI, CHOPMHPOBAHHBIE Ha JieCCaX, XapaKTePU3YIOTCS
OOJIBIITUMHU 3amacaMu CBOOOJHBIX aMHHOKHCIOT (3,65-5,35 mr Ha 100 r mouBBI), YeM IOYBHI,
chopMUpOBaHHBIE HAa TPETUYHBIX OTIOXKEHUsAX (3,25-3,56 mr Ha 100 r mouBsl). BeisiBiaeHO, uTO
MaKCHMaJIbHOE COJAEpKaHHEe aMHHOKHCIOT HaOINI0Ialoch B MOYBaX B BeCeHHM mepuon. Tak, y
MOYB Ha JIeCCaXx B BEPXHUX TOPU3OHTAX - M0 3,35-5,35 Mr, y mMOYB Ha TPETUYHBIX OTJIOKECHUSIX —
2,28-3,56; B oceHHuii nepuon - 10 2,53-3,22 y nepBbix nous u 1,29-1,88 mr amunokucior Ha 100 r
- Y BTOPBIX COOTBETCTBEHHO.

Jlumepamypa
1. PaumbaeBa I'.II. Uumpuuk-Kenec nmapénapu opiaurugaru TUOUK ObI3 TYHpPO=ITapHUHT
arpokuméBuit xoccanapu. — TomkeHT, 1998.
2. Paumbaena I'.IlI. CBoOOHBIE aMMUHOKHUCIOTHI B 3POJMPOBAHHBIX THIUYHBIX CepO3EMax
Mexaypeubs Ynpuuk-Kenec: luc....kaHa.c.-x. Hayk. - Tamkent, 2000.

YAK 681.121

HOBOE CPEACTBO AnA UBMEPEHUA CKOPOCTU BOAbI
OTKPbITbIX BOOAOTOKOB

PacysioB VY.P.
(CAHMUPHU um.B.1.)Kypuna)

Kaxk n3BecTHO, pacxoJl BOJbI OTKPBITHIX KaHAJIOB rugpoMennopatuBHbix cucteM (I'MC), B
OTJINYME OT Pacxojia BOJAbl HAOPHBIX TPYyOOMPOBOAOB, 3aBUCUT HE OT OJIHOTO, & OJJHOBPEMEHHO
OT JIBYX IIEPEMEHHBIX [1apaMETPOB — ILIOLIAAHU ONEPEYHOTO CEYEHUsI U CKOPOCTH IIOTOKA BOABI.
Takke HM3BECTHO, YTO 3aJadya HM3MEPEHHS pacxoja BOAbl OTKPbITHIX KaHaioB ['MC, ¢ Touku
3pEeHMs] M3MEpPUTEIbHONM TEXHUKHM 1O CHX IOp He pemieHa. OCHOBHBIMM NPUYHMHAMH 3TOTO
ABIISIIOTCA: 4pe3BblYaliHOE pa3HooOpa3ue TreoMeTpuyeckux (opM MU pa3MepoB MOMEPEUHBIX
CEYCHMH OTKPBITBIX KaHaloB U BOAOTOKOB ['MC; uX HENOCTOSHHOCTh B OOJIBIIMHCTBE
MPAaKTHUYECKUX CIIy4yaeB U OONBIION JUana3oH M3MEHEHMs PacXoJO0B; BBHAY 3TOTO CIOKHOCTH
U3MEPEHUS CPEIHEN IO BCEMY IONEPEYHOMY CEYEHHUIO CKOPOCTH MOTOKa BOABI (OJIHA U3 ABYX
COCTaBJISIOIIUX O00BEMHOIO pacxoja MPHU BBIUYKUCIEHUU PAacXoia BOJbI OTKPHITOTO BOJOTOKA), a
TaKXe OTCYTCTBHME MOAXOIALIUX METOJOB U CPEACTB MU3MEPEHUS CKOpocTH Boxbl. IlosTomy Ha
MPAaKTUKE I CUCTEMAaTUYECKOIO ydeTa BOJBI MOJIb3YIOTCS PACXOJHOW KPHUBOM, SIBISIOLIEHCS
TapUpPOBOYHOU M, CJIENOBATEIIbHO, WHIMBUIYAJIbHOM I KaXIOr0 KOHKPETHOrO T'HAPOIIOCTa
(I'TT). Ona cocraBnsieTcssi MO pe3yabTaTaM HM3MEPEHUS psla 3HAYCHHH pPacXoJIOB BOABI B
0KMJIAEMOM JHara3zoHe yepes AaHHblid [T mupoko U3BECTHBIM METOAOM «CKOPOCTh-TUIOIIAb).
[Ipu »sTOM camas TpyZoOeMKas oOIepanus - H3MEPEHUE CKOPOCTH BOJABI IPU MOMOIIHU
ruapoMerpuyeckoil BepTymiku (I'MB), sBisromeiics A0 CUX MOpP €IMHCTBEHHBIM M CaMbIM
pacupoCTPAHEHHBIM CPEICTBOM ISl 3TUX LIEJIEH.

Hecmotps Ha mupokyrw pacnpocTtpaHeHHOCTs ['MB  mpucymr psa  CyLeCTBEHHBIX
HEJIOCTAaTKOB, K KOTOPHIM MOXHO OTHECTH: MHAUBUAYAJIBHOCTh TPAIyHUPOBOYHOMN (CKOPOCTHO)
XapaKTepUCTUKH, COCTABJICHHE KOTOPOH W JalibHEWIINE NEepUOAMYECKHE IOBEPKU TPeOyIoT
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HaJU4usl JOPOTOCTOSIIETO CHEIUAIbHOTO CTEHAa; HEMPUMEHUMOCTh BEpPTYIIKU O€3 ee IMOIHOM
pa300pKM, YHMCTKH, COOpPKM M CMa3Kd IOCJE€ KaXIOTro MCHOJb30BaHUA U T.1. OCHOBHOMH
MPUYUHON OTMEUYEHHBIX HenocTaTkoB ' MB sBnsgeTcs Hanmuune B €€ KOHCTPYKIUH MEXaHUYECKH
JBIDKYIIMXCSL 3JIEMEHTOB M Y3JIOB, a TAaKK€ HE 3alIMUIEHHOCTh UX OT BPEIHBIX BO3JEUCTBUI
KOHTPOJIUPYEMOU Cpebl - BOBIL.

CrnenyeT OTMETHUTH, YTO JEJAJIUCh TOMNBITKM YycoBeplueHcTBOBaTh pabotry I'MB. Tak,
pa3paboTaHbl SJIEKTPOHHBIE CpencTBa OOpaOOTKM CUTHAJIOB JIOMACTEH U MPEICTaBICHUS
nH(pOpMalUK B TOTOBOM BHJIE C II€JIbIO CO3/IaHus y100CcTBa MpH ee dKcmryarauuu. OgHaKo 3Tu
YCOBEPILEHCTBOBAHUS Kacaluch TOJbKO oOpaboTrku curHainoB I'MB, a He ¢dopmupoBanus
CUTHAJIOB O CKOPOCTH BOJIbI, TO3TOMY OHHM HE HAIIJIA IMIUPOKOTO MPAKTUUYECKOTO MPUMEHEHHUS.

W3BecTHa 3apyOexkHass yCOBEpIIEHCTBOBaHHAs KOHCTpykuuss I'MB B kommiekTte c¢
JJMIEKTPOHHBIM  0JIOKOM  00pa0oTku curHaia. OTIMYUTEIBHBIM HPEUMYIIECTBOM  AITOU
KOHCTPYKLIMH SIBJISIETCSI M30JIALMS y3J1a MOJUIMIHUKOB OT BOJBl M €€ BPEAHBIX BO3ACHCTBUH,
KOTOpasi NO3BOJMJIA PE3KO YMEHBIIUTh TPYAOEMKOCTh JKcmyatauuu I['MB. Opnako ee
CTOMMOCTH JOCTAaTOYHO BhICOKas (oxoio 2000 nomnapos CIIA). Kpome Toro, s3HeproeMKocTh e
3JEKTPOHHOTO OJI0Ka OOobIIasl.

B crathe mpHBOIATCA OCHOBHBIE PE3yJbTaThl pabOT Mo pa3pabOTKe, W3TOTOBICHUIO U
UCIBITAaHUSAM HOBOI'O CpEICTBAa HM3MEPEHMSI CKOPOCTH BOJBI OTKPBITBIX BOAOTOKOB. OHO
MPEICTABISAIOT COOOW YCOBEPIICHCTBOBAHHYIO KOHCTPYKIHIO HM3BECTHOH THIPOMETPHUYECKOU
TpyOkHu, paboTa KOTOpOW, Kak U paboTa TpagunuoHHOW TpyOku IIuto, ocHOBaHa Ha
ONpENIEJIEHUN CKOPOCTH BOJBl IO PA3HOCTH JMHAMHYECKOTO U CTAaTUYECKOro JAaBJICHUMN
(YpoBHeii) BOJbI B UBMEPHUTENBHBIX TPYOKaX, 00yCIOBIEHHON CKOPOCTHIO BOJIBI.

OcHOBHbIE Pa3HOBUJIHOCTU TPaJAMLMOHHBIX TpyOOoK [InTO, MpUHIMIBE U OCOOEHHOCTH UX
paboThI TOCTATOYHO XOPOILO OCBEIEHBI B JIuUTepaType. [1oaToMy HUXE HECKONBKO MOoAapoOHee
OCTAaHOBUMCS TOJBKO Ha TJIaBHBIX HEJIOCTaTKaX »3TUX pasHoBuAHocTedl TpyOok Iluto,
OTPAaHMYMBAIOLIMX HMX LIHUPOKOE MpaKTUYecKoe mnpumMeHeHne. K HUM MOXKHO OTHECTH
CIEeyIOIIHE:

- HEJOMYyCTUMO OOJbIIasi MOTPEUIHOCTh U3MEPEHHUI, OCOOCHHO MPU MAaIbIX CKOPOCTSIX,
o0yCIIOBJICHHAs] MaJlOl YyBCTBHTEIBHOCTHIO METO/A, a TaK)Ke HEBO3MOXHOCTh JOCTATOYHO
TOYHBIX OMpPEACNICHU YpOBHEHW BOABI B M3MEPUTEIBHBIX TPYyOKax BBUIY HX HEMPEPBIBHBIX U
MHTEHCHUBHBIX MyJbCALlMOHHBIX K0JIEOaHU B Ipolecce padoThl;

- OTHOCUTENBHO OOMbIlas IJIUHA U3MEPHUTENbHBIX TPYOOK, MO 3HAYCHUIO MPEBBIIIAIONIas
IIyOMHY MX MOTPYXEHUS B KOHTPOJIUPYEMYIO TOUKY MOTOKA, U BCIEACTBHUE 3TOTO 3aBUCUMOCTH
UX OT rI1yOUHBI HAXO0XKIEHUSI KOHTPOJIUPYEMOM TOYKH, YTO 3aTPYAHSIET MOJb30BAaHUE UMH.

Jlnst ycTpaHeHUs OTMEUYEHHBIX HEJAOCTAaTKOB KOHCTPYKIMS TpyOok IluTto m3meHeHa u
JOTIONTHEHA CIEAYIONIMM 00pa3oM.

Hwxare dactn 00eWx HM3MEPHUTENBHBIX TPYOOK CHAOXXEHBI CIBOCHHBIM KJIAlaHOM C
oOmell pyykoi maHunynupoBanus. KiamaH B MCXOIHOM COCTOSSHHHM OTKPHIT, a B pabodem -
3aKpbIBaeTCsA I (UKcaIUd pabOdYMX TIOJOXKEHUH ypoBHEW Boabl B TpyOkax. [lmst cHsATHA
MOKa3aHUN O paboYMX MOJOXKEHHUSIX YPOBHEHW BOABI M3MEpPUTEIbHbIE TPYOKH CHaOXEHBI OJHOU,
oOmiet st 1ByX TpyOOK CAaHTUMETPOBOH IIKAIOW ¢ MUJUIMMETPOBBIMU JICIICHUSMU Ha pabodem
ydacTtke. B koHcTpykuuu ycoBepueHcTBoBaHHOM I'MT (YI'MT) BepxHuil KOHell TpeTbei -
BCIIOMOTATEIBHON - TPYOKH H30THYT BHU3 K CBOOOIHOM MMOBEPXHOCTH KOHTPOIUPYEMOTO TIOTOKA
BO/IbI.

Takas woHcTpykumss YI'MT mo3BonseT 3amoJiHUTh €€ 00¢ U3MEpHUTCIbHBIC -
JUHAMHUYECKYI0 U CTaTHUECKYyI0 - TpyOKHU B mporecce padoThl BOJAOH 10 3aJaHHOTO MCXOJHOTO
3HA4YE€HMS MO BBICOTE, YMEHBIIUTH JJIMHY TPyOOK O MUHMMYMa M CIejaTh €€ 3aBUCALIEH HE OT
IIyOMHBI PACTONOKEHUSI KOHTPOJIHMPYEMOM TOUKM TMOTOKA, a TOJIBKO OT 3HAYEHHUs Iepernaja
YPOBHEH BOABI, 00YCIOBIEHHOTO 3HAUEHUEM U3MEPSIEMON CKOPOCTHU MOTOKA.

Takum o6pasom, YI'MT cocrour u3 JByX H3MEPUTENbHbIX (IMHAMUYECKON U
CTaTMYECKOW) U OJTHOW BCIOMOTaTelbHOU TpyOok. J(mHamuueckas TpyOka mmeeT ['-oOpasznyio
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(GOpMy M HUXKHHUM - OTKPBITBIM - KOHIIOM HampaBise€TCs HaBCTpeuy MOTOKY BoAbl. CTaTHueckas
TpyOKa - mpsiMasi U HUKHUM — OTKPBITBIM - KOHLIOM HampaBJIAeTCs MEPHEHINKYIJISIPHO BEKTOPY
CKOPOCTH IOTOKa BOJbI. Bce Tpu TpyOKkH B BepxXHEH YacTH COOOIICHBI MEXay CO0OH, a HX
HUKHHE KOHLbI OTKPBITHL. JlJInHa pabouero yyacTka M3MEpPUTENbHBIX TPYOOK M3rOTOBJIEHHOI'O
obpasma YI'MT - 200 MM, 9TO MO3BOJISIET U3MEPATH CKOPOCTH BOJIBI 10 2 M/C.

OOmiass KOHCTPYKTUBHAs JUIMHA U3roToBieHHoro odpasua YI'MT paBua 300 mMm (0e3
PYKOSITKH).

3anoiHeHre H3MEPUTEIbHBIX TPYyOOK BOJOW MHpH paboTe NPOUCXOIUT CIEAYIOLIUM
oOpa3om. B cirywae crostaeit Bonbl, T.€. Korna ckopoctb Bojsl (V) paBHa Hymo, YI'MT omyckator
B BOJly B BEPTHKaJbHOM IIOJOKEHHMH. [Ipu 3TOM BBHIY OTKPBITOCTH HMIKHHMX KOHIIOB TpEX
TpyOOK, OTCYTCTBUSI BOJABI B HM)KHEM KOHIIE BCIIOMOIaTelIbHON TpyOKM, a TakXe OTKPBITOCTU
KJlaraHa BoJa OyJeT BXOAMTb B J[B€ HM3MEpHUTENIbHble TPYyOKM OO TeX MOp, MOKa HIKHUN
OTKPBITBIA KOHEIl BCIIOMOTATEeNIbHONH TPYOKH HE KOCHETCS YPOBHSI CBOOOIHOW TOBEPXHOCTH
BoAbI. [IoCcKONBbKY TeueHue BOJIbI OTCYTCTBYET, YPOBHU BOJABI B 00CUX M3MEPUTEIBbHBIX TPyOKax
OKa)XXYTCSl OJJMHAKOBBIMHM, a IO BBICOTE OHM COBNAAYT C HHKHUM KOHIIOM BCIIOMOIaTEJIbHOU
TpyOku. [Ipn naneneiimem norpyxenuu YIMT B Bogy ypoBHU BOJbI B HUX HE U3MEHSATCS, T.K. B
BEPXHHX 4YacTSAX HMX HAXOAWUTCS BO3AyIIHAas NpoOKa, oOpa3oBaHHAs B pe3yJIbTaTe 3aKPBITHS
HUKHETO OTKPBITOI0 KOHLIA BCIIOMOTaTeIbHON TPYOKH € MOBEPXHOCTHIO BOJIBI.

Takum o00pa3zoMm, TPOM3ONIIO KaK OBl aBTOMAaTHYECKOE 3aIllOJIHEHHWE H3MEPUTEITBHBIX
TpyOOK BOJOH O ONpPEAEIEHHOTO UCXOJHOTO YPOBHS, KOTOPHIH, Kak ObIO OTMEUYEHO, 3aBUCUT
OT BBICOTHOTO IIOJIOKEHHS HUXXHEro KOHIA BcromorareiabHod TpyOku. CrenoBarenbHo,
Ha3Hayas ero BHICOTHOE MOJIOKEHHE, MOKHO MEHATh UCXOJHOE 3HAaU€HHE YPOBHEH BOJBI B 00eHX
U3MEPUTENbHBIX TPyOKax.

B cayuae morpyxenus YI'MT B moTok BOABI U OPUEHTUPOBAHUHU OTKPBITOIO KOHIIA
JUHAMHUYECKON TpyOKM HaBCTpedy MOTOKY MPOUCXOIUT TO KE CaMOe, YTO U B CIIy4ae CO CTOSiuEH
BOJIOM, HO JIMIIb C TOM pa3HUIIEH, 4YTO BO BTOPOM Cllydyae ypOBEHb BOJbI B TUHAMUYECKOH TpyOKe
OyZIeT BBIIEC MO CPaBHEHHUIO C TAKOBBIM B CTaTUYECKOH TpyOKe, 4TO OOYCIOBICHO CKOPOCTHIO
TeyeHus BoApl. Eciu mpu 3TOM @Ipu MOMOIIM pblyara 3aKkpbITh KjalaH, pa3MELICHHBIM Ha
pPYKOsITKE, TO pabouee MOJOKEHHE YPOBHEHW BOJABI B TpyOKax OKaKeTcs (PUKCHUPOBAHHBIM U
M30JIMPOBaHHBIM OT 1oToka BoAsl. [logusas YI'MT u3 notoka Boabl, MOXKHO CHATH IOKa3aHUS O
pabouux YpoBHAX BOJABI B 00eux TpyOKax B HUX CTaTUYECKOM I[IOJOXKEHHUH, T.e. 0e3
MyJIbCALIMOHHBIX KOJIEOAaHUI, YTO MO3BOJISIET CYIIECTBEHHO IOBBICUTH TOYHOCTb H3MEpPEHUs
ckopocTH. CKOpPOCTh T€YEHHUs BOJbI B JAHHOM TOYKE MOTOKAa MOXHO ONPEAEIUTH M0 3HAUECHUIO
pPa3HOCTHU yPOBHEH, MOJB3YsICh TOTOBOM TaOJMIIEH, COCTABICHHOW MO M3BECTHON CTaHAApTHOU
3aBUCUMOCTH:

V=.29Z = 4,43\/7’ we. (1)

rjie: Z- pa3HOCTh TIOKa3aHUH YPOBHEH BOJBI B TUHAMHUYECKOW M CTATHYCCKON TpyOKax, M;
g- yCKOpeHue CcBOOOIHOTO MaJeHHs, 3HAUCHUE KOTOPOTO MJisi OOBIYHBIX TEXHHUYECKHUX
pacdeToB MpUHUMAaeTCst paBHBIM 9,81 m/c2

[Tocne n3mepeHuid KnamaH ciaeayeT OTKPbITh, nmocie yero YI'MT MokeT UCrnosib30BaThCs
JUIsl OU4EPETHOT0 U3MEPEHMSI CKOPOCTH BOJIBI.

Hamu u3roTtoBiieH OJUMH U3 BO3MOXHBIX BapHAaHTOB 3KCIIEPUMEHTAIBHOrO o0pasua
YI'MT. Kopmycom TpyOOK cilly’)Kujla HEp)KaBerolllas CTallb, HApyXXHbIH nuamerp — 16 MM,
BHYTpeHHUH - 14 MM. CaMu u3MepuTenbHble TPYOKH OBLIN BBIITOJIHEHBI U3 CTEKJIA U TEPMETHYHO
3a/ie7aHbl BO BHYTPh TPYOKH M3 HEP>KaBEIOIIEeH CTalu ¢ MPOJOJIbHBIMU 110 Bcel pabouell BhICOTE
BBIpe3aMu sl oOecredeHus] BUANMOCTH M CHSTHS TOKa3aTeled W CHAOKEHbI CAaHTHMETPOBOMU
LIKaJION C MUJUIMMETPOBBIMHU JI€JICHUSMH.
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C nenblo yCTAaHOBJIEHHS pPabOTOCIOCOOHOCTH M IPEABAPUTEIBHOTO ONpPEIEICHHS
OCHOBHBIX METPOJOTHYECKUX XapaKTePUCTUK IKCIepuMeHTanbHoro odpasua YI'MT npoBeneHsl
UCTIBITAaHUA €€ B JaOOpaTOpHBIX M HATYypHBIX YyCIOBUAX. [Ipum 1ab0opaTOPHBIX HCIBITAHUIX
HCIIOJIb30BAJICS TaOOPaTOPHBINA CTEH]], UMEIOIINH B Ka4eCTBE OTKPBITOTO BOJOTOKA CTaHAApTHBIN
OeToHHBIM Tapabonuyeckuit Jyotok THna «JIP-60». B kauecTBe KOHTPOJIBHOIO CpPEACTBA
U3MEpEHUsT CKOPOCTH BOJABI MCIONb30Balach ruapoMmerpuueckas Beprymka (I'MB),
YKOMIUIEKTOBAHHAS 3JICKTPOHHBIM OJIOKOM IpeoOpa3oBaHUsl U MPECTaBICHHUS HHPOPMAIUU O
CKOpocTH BoJabl B uudpoBoMm Buge. B xoxe wucneitanuii ['MB  ycranaBnmBanace B
(UKCHpPOBAaHHYIO TOYKY IOTOKa BOJBI JIOTKA Ha OMNpEAENIEHHOW TiyOWHE OCEBOW BEpTHUKAIU
notoka. Ucneityemas YI'MT kaxablit pa3 omyckanach Ha Ty K€ INIyOMHY IOTOKa BOJbI OCEBOM
BEPTUKAJIH JIOTKA Ha paccTOossHUU 0Koi10 0,5 M BbIiie o TeueHuto. B notke «JIP-60» co3naBancs
YCTAHOBUBILUNCS PEKUM TE€UEHUS BOJBI C PA3JIMYHBIMU 3HAYEHHUSAMHU PacXxola M, CIE€I0BATENbHO,
CKOPOCTH BOJBI, MPH KOTOPBIX 3-5 pa3) cHumanuch nokazanus [MB u YI'MT.

HatypHble ucnelTaHus skcrnepuMeHTanbHOro ooOpaszua YI'MT mnpoBeneHbl Ha KaHane
Kapacy. CxopocTe moToka BojblI B onpeaeneHHbx Toukax Kapacy usmepsimace ITMB u YI'MT.
Jlia onpenenenust 3HaueHui ckopocteil Boasl (V), uamepennsix YI'MT no pa3Hoctu ypoBHEH
BOJIBI (7)), TIOJIB30BAIUCH 3apaHee COCTaBICHHOM Tabmumei (puc. 1).

JlabopatopHbiMu M HaTypHbIMH HcnbiTaHUSIMH YI'MT oxBaueH auama3zoH cKoOpocTei
Bozsl OT 0,2 1o 1,4 m/c. Cyas o moxy4eHHBIM pe3yIbTaTaM, METPOJIOTHIECKUE XapaKTEPUCTUKH
u3roToBieHHoro oodpasua YI'MT (B OCHOBHOM, TOYHOCTb H3MEpPEHHUs) HE XyXKE TaKOBBIX
KOHTpOJIbHOM ['MB.

OpHako Ay TOJHOM OLIEHKM 3TUX XapaKTepUCTHUK HEoO0XoAuMo Oosee AeTalbHO
HCHBITATh TOYHOCTb HM3MEPEHUsI CKOPOCTH BOAbl npemnaraeMo YI'MT wu KOHTpOJIBHBIM
CPEIICTBOM M3MepeHHsl ¢ 0ojiee BBICOKOH TOYHOCTHIO, Y€M TOYHOCTb HCIIOJIb30BAaHHOW HaMu
I'MB, nanpuMep, Ha CrieIMaJIbHOM TAPUPOBOYHOM CTEHJE.

YI'MT wumeer cnenyrolue OCHOBHBIE IPEUMMYINECTBA 10 CPaBHEHHMIO C H3BECTHBIMHU
CpeACTBaMU U3MEPEHUS CKOPOCTH BOJBI:

- OTCYTCTBME B KOHCTPYKIMM MEXAaHUYECKHM ABWXKYIIUXCA M TPYLIUXCS DJIEMEHTOB U
y3JIOB, MOTYIIUX OTPULATENIBHO BIUATH HA €€ METPOJIOTHYECKUE XapaKTEPUCTHKH;

- OTCYTCTBME€ HEOOXOJMMOCTM B MHIMBHUIyaJIbHON TIpagyupoBKe M JajdbHEHIINX
IIEPUOIUYECKUX ITOBEPKAX HA CIEHHAIBHOM JOPOTrOCTOAIEM TAPUPOBOYHOM CTEHJIE;

- ONEPaTUBHOCTD MOJyYCHUsI HHPOpMAIMK 00 U3MepseMO CKOPOCTH BOJIBI;

- JOCTaTOYHO BBICOKAS TOYHOCTb M HAJEKHOCTh U3MEPEHUN, B TOM YHUCIIE, U B MOJEBBIX
YCIIOBUSIX;

- HeOompmue rabapuUTHBIE pa3Mepbl W HE3aBUCHUMOCTb WX OT TJIYOHMHBI ITOJOXKCHHS
KOHTPOJINPYEMOMN TOUKH IIOTOKA BOABI;

- IPOCTOTa KOHCTPYKLHUHU U YI0OCTBO B SKCILITyaTalluu;

- HE3aBUCUMOCTb OT UICTOUHHUKOB YHEPTHH.

JIMTEPATYPA:

1. Xamanos U.b, Byteipun M.B. OkcrnyaTtanmonHas THAPOMETpUs B Uppuranuu. - M.:
Komnoc, 1975. — 208 c.

2. Kenesnskos I'.B. 'unpomerpus. - M.: Konoc, 1964. — 303 c.

3. KapaceB U.®. Peunas rugpoMeTpust U yueT BOAHBIX pecypcos. - JI.: 'ugpomereonsar,
1980.-310c.

4. Areiixun [I.1. JlaTuuku KOHTpoJIs U perynupoBanus. CripaBodHble MaTepUabl. - M.:
Mamunoctpoenue, 1965. — 928 c.

5. T'opmuu C.M., Cnesunrep U.H. Aspomexanndeckne u3MepeHus, METOIbI ¥ IIPUOOPHI. -
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YK 34:556.18

PECIIYBJIMKA CYB XVKAJIUTUIA UCJIOXAT/IAPHU
UYKYPJIAUITUPUII BA YHUHT XYKYKUN ACOCJIAPU

Paxumos 111.X.
(CAHUUPU um. B./1.7Kypuna)

Va6exucron Pecny6mukacu Ipesngentuannr 2003 itma 24 mapraarn "Kumiiox
XYKAJIUTU/a WCJIOXATJAPHU SHAJA YYKYPJAAMITHPUIIHIHT JHT MYXUM WYHATUILIAPU
Tyrpucuga’tu ¢dapmonu acocuga Baszupaap Maxkamacunumar 2003 iina 28 wuionzga
Kapopu KaOysa KUanmHAu. Ymby Kapopia KHIJIOK Ba CcyB XY:KaJuTu Ba3UPJUTUHUHT
TapkuOuga CyB XYKaQJUTUHU OOUKAPUIIHWHT MabMypuil - XyAyIull [PUHIUIUIAH
XaB3aBuil OOIIKAPUII TPUHIIUITA YTKA3UJI/IN.

Basupauk tapkubupa 11 wppuranus TU3UMJIAPUHWHT XaB3aBUil GOINIKapMaJapu
TY3UJI/IN:

Hopun-Kopanapé, Hopun-Cupnapé, Cuppapé-Cox, Kyiiu Cuppapé, UYupuukg-
Oxonrapon, Amy-CypxoH, Amy-Kamganapé, Amy-bByxopo, Kyiitm Amynapé, 3apadinon
Ba DaproHa BOAMWCWHUHT OOII KaHAJJIap TU3UMUHU OGONIKApMAacH.

WNppuramua Tusumaapu xaB3aBuii OommgapMmajapHu acocuili Basudangapu 1e6
Kylungarunaap AHUKJIaH/U:

. cyBaan (oliasanuiiiuar  6030p TPUHIWIJIAPDA Ba MEXAHU3MJIAPUHU
JKOpUH KWJIWII acocua CyB pecypciapujiaH MakgcaJau Ba OKuJIoHaA (holTamaHuITHI
TAITKNJ KUJTUII;

. WJITOP TEXHOJIOTHSAJAPHU JKOPUN KUJIUMNI acOCUJa CYB XY KaJauTuia SroHa
TeXHUKaBUI cUECAaTHU YTKA3UII;

. CYyB HMCTEHMOJUNJAPHU Y3JYKCU3 Ba y3 BaKTH/Ja CyB OWJAH TabMWHJIAIIHA
TAITKNJT KUJTATIT;

. UppuUTaIUsg TU3UMJIADU Ba CYB XYKaJUTW WHIIOOTJAPUHU TeXHUKABUI
UIMTOHYJINJIUTUHA TAbMUH KUJIAIIT;

. XaB3a Xyay/JIapujia CyB pecypcJapuHu OKUJI0OHA GOIIKAPUII,;

. CyB MCTEbMOJUNIIAP HyKTau-Ha3apuaaH CyB pecypciapuian
doitmamanuIEN XaKUKUH XUCOO6-KUTOOMHN Ba XMUCOOOTJIAPUHU TAIIKUJ KUJIATIL.

V36exkucron Pecny6imkacuaa cyB oJMII Ba YHAAH (DOilIaJaHuIT KyHuAaTH KOHYH
Ba KOHYHOCTH XY:KKaTJIapuTra acoCJaHa/Iu:

1."Cys Ba cyBaaH (OIaNaHUII TYFPUCHAA TH Y36eKUCTOH Peciy6IMKacHHIHT
1993 itun 6 maiimaru Konysu;

2. "V36ekucTton Pecniy6imkacuja cyBiaH YeKJaHTaH MUKAopaa oiigaaaHull
TyFpucHaa'TH  Y36ekncton Pecrmy6amkacu Basumpaap Maxkamacunmur 1993 ima 3
aBryct 385 - COH Kapopu;

3."V36exucron Pecny6imkacuparu cyB oMGOpJapn Ba GOHKA CYB XaB3ajapi,
napénap, MarucTpas KaHaJaap Ba KOJJIEKTOPJAPHUHT, NIYHUHT/IEK, WYNMJIUK CYBU Ba
MaWlliuii CyB TabMWUHOTH, [aBOJAIl Ba MAJaHWI COFJOMJANITUPUINIA HWIJIATHIAATAH
CyB MaHOAJAPDUHWHT CyBUHU Myxodasa KUJIWII 30HAJapu Xakujaru Hu3oMHEM Tacagant
TyFpucHaa’' T Ys6ekncron Pecrny6imkacn Basupmap Maxkamacunmur 1992 i 7
anpengaru 174 - conam Kapopu;

4."Kunuio XyKaJauK KOpXOoHaJapuHu (epMep XVKaJauKJapura anJaHTHPUII
TyFpucuia'tn  Ys6exucton Pecmy6mukacu Basupaap Maxkamacuamnr 2002 i 5
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dHBap/iaru 8 - COHJIM KapopH;

5."Kumiog, Xy:Kaaurujga McJIoXaTJapHU UYKYPJANITUPUITHUHT 39HT  MYXUM
fiynamumaapu Tyrpucuaa’'tn Ya6exucron Pecry6imkacn Ipesugentununr 2003 finn 24
maptaaru [ID - 3226-connmu dpapmMoHu;

6."2004-2006 finnmapaa gpepmMep Xy:KAJIUKJIAPUHA PUBOKIAHTUPUIIT KOHIIETIIASCH
TyFpucnaa'tu Ys6ekucron Pecny6iukacu Ilpesupentununr 2003 imn 27 okTa6pparu
[TdD-3342 -conmm dhapmonn;

7. "CyB XyXaJUTUHU OONKAPWINHW TANIKWUJ OTUIIHU TAKOMUJJIAIITHPUII
TyFpucHaa’'tTn  Y36exkucron Pecny6iukacu Basupiap Maxkamacunuuar 2003 iimn 21
ntoJsarn 320-coHyn Kapopu;

8."2004-2006 nuamapaa depmep XV KaJIUKJIaPUHI PUBOKJIAHTUPUII
KOHICIUACHHN ~ aMajra ONIMPHII  4opa-TagOupIapd TyFpHCHAA'TH  Y36eKucToH
Pecniy6imkacu Basupmap Maxkamacunuar 2003 ifiun 30 oxrsa6paaru 476 -coHsm
Kapopu;

9."Cys osmmr Ba ynjpaH doiifananum TyFpucuaa’'tn ¥Y36exucton Pecry6amkacn
Kummaok, Ba cyB xy:kanuru BasupyuruHuar 2003 ima 16 cenrsa6paaru 165-conun
Oyitpyru;

10."CyBHMHT onu-6epaucu, XUCO6-KUTOOU Xamja XUCOOOTHHU
TAKOMIJLIAIITUPUII  TYFpUCHAA"TH  Y36ekucton Pecny6inkacn Kuiiox, Ba  CyB
xy kaauru BasupauruHunr 2003 iiun 24 nos6paaru 210-conau OyipyFu.

11. Mepmepiuk Xyskamurn Tyrpucuaa’ rm Ys6ekucron Pecrmy6mmkacunnnr 2004
inn 26 aprycraaru KoHyHH.

V36exucron Pecrny6aMKacHHUHT 0KOPUIATN KOHYH Ba KOHYHOCTH XYKKATIapH
acocujia CyB OJUII Ba YHAAH (HONIAMaHWIT aMaJira OIMMUPUIA/IN.

Cysgan doigananypunaapau  yiommaaapu (CDY)  gpaTumHUHT  XaKUKUI
3apypuUATH 3apapJii  KOJJIEKTUB Xy KaJukJapHu Oaprapad »oTWinga Ba yJIapHUHT
epJapunn depmep XyKaJaukgapura O6epullia o3ara KeJin.

By makamarn xy:xanukiaap uWppUranusg-MeanopaTuB TapMOKJapura TeXHHUKA
JKUXAT/aH XU3MaT KypcaTunl yuyH depmepsap O6unaan OOMIKApUIAIUTAaH Ba yJAOHWHT
Mabsiaru 6usmad tabMuHgAaHagauradn CADOY mas.

Xosupru Bagaaa Ys6ekucronza 1000 tagan xkyn CDYmap TauIKua KUIHHTAH.

Vs6exucron Pecny6iukacu KuImmok. Ba CyB  XyKaJUTH — Ba3HPIUTHHIHT
tommmmpurura 6unoan CAHUPU 6y CDOYnapwnu ByKyAra KeJulid Ba UILJIANINAIA
amMasuii épgaM KypcaTMOK/a.

Y mapuunT KeJTyCUIaru IOKCAJUTITN Ba PUBOKJIAHUTITN depmep
XY KQIUKJIAPUHUHT TapaKKuETUra OOFJUKIUD. YJAPHUHT cOHM OpTu6 6opca, ambarra.
COY mapuunr conu xam ommub 60pajan Ba aKCHHYA.

CDOYHU pUBOXJIAHTUPUIIL OMHUJIApUaAaH Oupu Oy CYB XY:KaJUTH TU3UMJIAPUHU
XyCycuiaamTupu6 Ba yJap acocuja, MYJKIOpUYUInK QopMacujaH KaTbuil Hasap,
JaBJaT TAMIKUJIOTJApu Ba cyBaaH doiifasanyBunaap OOIIKa TAMIKUJIOTIAp OWJIaH
xamMkopJnkga COY napHu Ty3UuIgup.

Bupnamun  cyBman  doiigananysunsiap  (mmpkar  XVKaauru, — CyBAaH
doiipananysuniap yiommacu - CDOY) uppuranus TU3UMHUAAH CYB OJIMIIK Ba yHIaH
dolimananuimm yuyyH TErumLIN HUPPUTAIMS TU3UMHU OolKapMacw OWJAH CyB OJIAII Ba
yHAaH Qoiigananuin Oyiimda mapTHOMA TY3UIIH JTO3UM.

Bynunr yuyn 6upaamuu cyBaan QoiiasanyBun:

. Xu3MaT KypcaTumr XyaAyauja SKoljamrad 6apya UKKWJaM4yd — CyB
doiipananysunaapauar (pepmep XyKaauKAapu, OuJa IyApaTyWjiapu, MKapaduaap,
axonn, OGomka cyBmaH ¢oiifalaHyBUMIAPHUHT) cyBra Oyaran  rtagalaapuHu
TAaCAUKJIAHTAH TUAPOMOJYJ PallOHJApU, CYFOPUII PEXUMHU acoCHJa 3KWH TypJapu Ba
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MalJOHJApUHN, YJIAPHUHT IIYPJAHUIT Aapa’kaJapuHu XucoOra OJTaH XoJjaa HUILial
YUKAAU Ba TyMaH KUILJIOK. Ba CyB Xy:Kaauru O6yauMu OWJaH KeJaumub, CyBIaH MaxCyc
doiimananum Tyrpucuaaru pyxcaTHoMacu OUJIaH CyB JUMUTH QXPATUII YUYH TETHIINJIN
UppUTanus TU3UMHU OGONIKapMacura TaKJIuM 3Taj;

. uppuranusg TH3WUMH OOIIKapMacu yHTra XaB3a OolIKapMacu TOMOHUJAH
QAKpATUITAH KaMH CyB JIUMWUTH Joupacuja OupJjamuu cyBaan ¢doiijasanyBINIapHITHT
JUMUTJAPUHN CYB TAbMUHOTHU Japa’kacura MPOMOPIIMOHAJ paBUIIAA GeJTuaaiin XaM/a
CyB JIMMUTUTA MYyBOMUKJIANITAPUITAH CyBAaH (QOHaTaHUIIl PesKACUHU TacAuKJIalau Ba
HniapTHOMa TY3a/1H;

. MIapTHOMA TyMaH KUIJIOK Ba CyB XY KaJauTw OYTUMUJAH XaM/la BUJOST CYB
Ha30paT MHCIEKIUSACUHUHT PYyHXaTuaaH YTKAa3uJIa/u;

. 6upiramMun cyBaaH oiaMaHyBUM TacAWKJAHTAH CyBAaH oligasanun
pexkacu Oyiinuya CYBHU OJIMIN YYyH Oell KYH OJIUH UPPUTAIUSA THU3UMU OOIIKapMacura
€é3Ma paBHIll/la MypoKaaT KUJIa/lH;

. Uppuranus TU3UMHU OOMIKapMacu HCTEbMOJUYUHWHT Tajabura acocaH yHTa
cyBaan doigamanuin peskacu 6yiinya GeJTHJIaHTaH CYB OJIMIN JKOWJAapIaH CyB eTKas3ub
6epaau.

Nxxumamun cyBman doiiasanyBuniap CyB OJHII Ba yHAaH (hoNgaJaHUIT YIyH
cyBaan dolijaTaHyBYNIap VYIOMIMAcH €KW IIUPKAT XY:KaJauru OWJaH ImapTHOMAJap
TY3UILJIApU Kepak.

Bynunr yuyn mkkugamum cyBgan dolilamaHyBYN Y3WHWHT 9KUH MailIoHJapu Ba
TypJiapu TYTPUCUIATH MabJIYMOTJAPHU CYBJaH (OUJATAHUII PEeXACUHU WILIA0 UIMKUII
VUyH YHTA CYB XY KaJWUTU XU3MATHHU KypcaTyBYM OWpJaMy¥ CyBJaH oiifaTaHyBUnTa
TaK/IUM 3TAJIN.

bupnamun cyBman doiijamanyBun ¥3 XusaMaT KypcaTuil XyAyJAuja >KojaamraH
6apua cyBaan ¢oiijjaTaHyBUMJIapHU XaM/a YJAPHWHT CYB OJIUII KOWJTapUHM pyhxaTra
oMM XaMm/la yYHTa aXpaTU/raH XKaMH CyB JUMHUTH Joupacuga xap OUp HKKUJIaM4n
cyBraH (oijaTaHyBUMHUHT CyBAaH (POUaTaHUTI pesKAaCUHN UILIAb YUKaA/IN.

Bupmamuu cyBnan doiigananysun 6apya cyB UCTebMOUUIAP OGUIAH CYB OJIUII Ba
yHAaH doiigananum Oyiinya mapTHoMa Ty3aau. AXOJUTra cyB OepuIl yU4yH IMapTHOMA
dykaposap WWFMHU OWJIaH Ty3wJaaau. AXoJM Vpracujaru cyB MyHocabaTJapuHu
dykapoJsap HUFUHE TapTUOTra COJIA/IHN.

bupnamuu cyBnan doiifanaHyBUNHUHT IOPUIMK MIAXC MAKOMHTa ara OYJTaH CyB
ucTebMoOUUIAp OWJIaH TIApTHOMAJAapW TYyMaH KUNLJIOK. Ba CYB XYViKaauru OyanMu
pyilxaTuian yTKa3uaaau.

CyB ot Ba yHAaH (oiiaJaHuIl TYFPUCUIATH MIAPTHOMAJAPHUHT OaskapuJINIIN
YCTUZAH BUJIOSAT CYB HA30paT WHCIEKTOPJapu HazopaT oaub Gopaau. TyMmMaH KHIIJIOK,
Ba CyB XyKamuru OyaumMu Oy IMapTHOMAJApHUHT OaKapujauinu Oyiuda yMyMuil
MOHHUTOPUHT 0,6 6opau.

Nxxumamun cyBpan  doiijajaHyBud  CyB OJWII  yYyH OuUpJaMud CyB/aH
doiimananyBunra 6emr KyH oJiiuH é3Ma TajmabHOMA OEPUIIN Kepak.

WcTebMosun cyB OJIMIIT yYyH anb6aTTa Y3WHUHT XUCOOUJIaH CYB OJIUII KOUJTAPUHU
CYBHU PpOCTJAIl Ba YJauam ycKyHajJapu OWIaH KUXO3JAHUIIN, THAPOMEJNOPAIIN
TAapMOKJIADUHU Ba yJap/ard WHIIOOTJIAPHU TO3aJallld Ba TAbMUPJIANIN JO3UM.

Pyiixatman yTmaran skoftyapra cyB 6epuill MaH 9THJIA/IA.

Ouumnrans cyB Ba yHAaH doiigaganrangnk Oyiinda CyB TabMUHOTYUCU OWJIAH
UCTEbMOJUN ypTacuaa KyHIAAJIWK, VH KYHJWK, YOPAKJUK Ba CYFOPUII MaBCyMJaph
6yitnya Maxcyc makJjaapjaa Xxuco6 - KutobJap Ba XuUcoO0Taap IOPUTHIA/N.

CyB TabMuHOTYNCU OUJIAH UCTEBMOJUM YPTACUIa MaXCyC MAKJAA Xap KyHU UKKH
mapra (sprama6 coar 7-8 Ba KeukypyH 18-19 ypracmma) cyBHUHT oJiu- Oepaucu
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IOPUTUIA/IA.

CyBHUHT osgu — 6Gepaucu TabMUHOTYNCU Ba WMCTEHMOJUYUHUHT OYHpPYEK OWJIaH
TalMHJIAHTaH BaKWJIapu ypracuga ouaunb Gopuiaau. Xap 10 KyHaa oJmHraH cyB Ba
yHAaH ¢oiigananuin 6yiinda MKKU TOMOHJIaMa JaJ0JaTHOMA PACMUNIATITUPUIAIN.

Uctebmosun Xap KyHUW KeYKypyH OJTaH CyYBU Ba YHJAH Kalicm Makcajia
doiimananrany XaKuaa TAabMIHOTYUTA MABJIYMOT Oepajiu.

CyB XyKaJuruga WMCJAOXATJAAPHU UYKYPJAMTHPUIT HyJITapujan OUpHU TYIOBIH
cyBAaH (poifaaHUIITHN KOPUN KUJIUIIINAP.

Xosupru BakTaa Y36ekncToHAa cyBaaH oiigamanum  Gemyamup. DBy aca
pecniy6IMKaia 4YeKJAHTAH CYB pecypcJapuHu >Kyaa Kyn opTtkua capdiaab obopuiira
06 KeJaJu.

Va6exucronma yrram acpummar 1980 iimmmap Gommapupa TYJIOBIH  CyBAaH
doitpananumun xxopuit Kusumr 6yiinda TomkeHT BuosatH beko6oa TyMaHWHUHT alipuM
UppUTAIsg TH3UMJIAPHW Ba XY KaJWKJIapuaa UIMUN-amMaanii Taxkpuba onmub 6opuiau. by
6opajia MCTebMOJI KUJIWHAAWTAH CyBra OMp Ba WKKHM CTaBKaJu TapudJap, MppUramus
TU3UMHU Ba WYKU XYJKAJAUK CYFOPUII TapMOKJapu Xamja OOIIKAaJapHUHT TeXHUK
XOJAaTUHU TAKOMUJLIANITUPUIN Macajajapu TAaAKUKOT KWJIWHAW, JeKuH Oy daomamar
OXMPHUTAYA €TKA3UJIMAJIHN.

2005 imnaman  6omab  aipuM  UppUTANWS  TU3UMJAPUAA TYJIOBIU CyBJAH
doiipananum O6yiinya uUAMHH-aMaJIuil TaJAKUKOTIAp YTKa3uaub, XyJocajap aJoxXujaa
Yypraum6 umguaaau Ba WKOOWHI HaTWKajdap KeWnHTH Huianapia OyTyH peciy6Jnuka
XyAyauaa tagibuk sTUuaaIu.

Pecniy6simka cyB XyrKaaurumjga WMCAOXATJIAapHU Ba YHUHT XYKYKUI acOCJapuHU
TAaKOMUJITAIITUPUIIT YYYH KYWHWAArd KOHYH Ba KOHYHOCTH XY K)KATJapHU Te3JUK/A
a6 yugnb, yJIapHU aMaJira OMUPHUII KepakK:

1. CyBnan doiinananyBungap yIOIIMacu TyFpucuaa” V36exucron
Pecry6/iuKacMHIHT KOHYHU.

2. "TynoBau cysman Qoiigamanum Tyrpucuaa’ Y3bekucton Pecrmy6amkacuHIHT
Konyhu.

3.V36ekucron Pecny6imkacu Basupaap Maxkamacuuuur. "CyB Gepuin Ba cyB
UCTEebMOJIMHU SXIIUJIAIT MaKcajuaa mupkar xyxamaukaapu Ba COYmap Ba uppuranus
TU3UMU OUJTAH ¥3apo XapaKaTMHU TaKOMUJJIANITHPUII XaKuaa" Kapopu.

4.V 36exucron Pecny6amkacu Basupnap Maxkamacununr "CyB oWl Ba YHIAH
doitpananum 6yiinya depmep xy:Kaaukgapu Ba COYmapHUHT y3apo XapakKaTJapuHU
TAaKOMUJIJTANITUPUINT XaKKuaa" Kapopu.

Maskyp KOHYH Ba XyKyMaT KapopJapu MaBXyJ OYJTaHJarnHa CyB XY KaJauTHIa
UCJIOXATJAAPHN YYKYPJANITUPUINT BAa YHUHT XYKYKWUHU aCOCJApPUHU TAaKOMUJLIATITHPHUII
UMKOHMATJIAPY l03ara KeJaju.
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YK 626.83.001.57

MATEMATUYECKMUE MOAEJIN YCTAHOBUBLUUXCA U
HEYCTAHOBUBLLUMXCS PEXXMMOB NAPAJJIENIbHON PAEOTbI
CUHXPOHHbIX 3NIEKTPOOABUIrATENEN
KPYMHbIX HACOCHbIX CTAHLUUIA

Paxumos L1.X., berumos U., XoHKy10B Y.
(CAHUUPU um. B 1. XKypuna)

Ha KpynHBIX HAacOCHBIX CTAaHLHUAX MarucCTpaJbHBIX KaHanoB PecnyOmnuku Y30ekucraH
JKCIUTYaTUPYIOTCA, KaK MPaBuilo, oT 4-X 10 12-u napasienbHO padoTaroIMX KPYITHBIX HACOCHBIX
arperaToB ¢ OCEBbBIMM M IIEHTPOOEKHBIMM HACOCAMHU, CHUHXPOHHBIMH U ACHHXPOHHBIMHU
aneKkTpoaBuraTensamu [1].

IIpn mnapamnenbHOl paboTe CUHXPOHHBIX 3JIEKTPOJBHUraTele HACOCHBIX arperaTtoB
Ha0II0JaeTcsd UX HepaBHOMEpHas Harpyska B/IOJb HACOCHON CTaHIMHU. Tak, 3JIEKTPOJBUIaTeNn
KpalHMX arperaToB Harpy>keHsl Ha 8-10 % MeHbIIEe IO CPaBHEHHIO C OCTAIbHBIMHU [2]. OTO
OOBSICHSIETCS TEM, YTO B aBaHKaMepbl HACOCHBIX CTAaHIMH BOJa IOCTYNaeT HEPAaBHOMEPHO,
BCIEACTBHE YEro HaONIOAAaeTcs MX IIOCTOSSHHOE HEPAaBHOMEPHOE 3aujieHHE M yXYy[IIICHHE
TEXHUYECKOI'O0 COCTOSHUS.

IIpn pasznuyHON Harpyske MapamieIbHO pabOTAIOUIUX 3IEKTPUUECKUX MAIIMH OHHU
OKa3bIBAIOT BIMAHME Jpyr Ha Jnpyra [3]. DTo 0cCOOEHHO XapaKTepHO M CHHXPOHHBIX
AJIEKTPOJBUTATENE HACOCHBIX cTaHIui. [loaTomMy cymecTtByer mnpobiiema omnpeaeaeHus
PEKUMOB palbOTHl CHHXPOHHBIX AJIEKTPOJABHUIaTe]eil KPYMHBIX HACOCHBIX CTAHLHN, KOTOPYIO
MO>XHO PELIUTh HA OCHOBE MaTEMaTHYE€CKOI'0 MOAEIUPOBAHMS U IPYTUX COBPEMEHHBIX METOOB.

MaremaTHueckie MOJENIM  YCTAaHOBUBIIMXCS  PEXHMOB  Tapajuie]bHOM  paboThI
CUHXPOHHBIX 3JieKTpoaBurareneii. Ha puc. 1 u 2 npuBeneHbl BEKTOPHBIE IHArpaMMbl JJIs1 OJTHOTO
(puc.l) m nByx (puc.2) mnapamienbHO pabOTAIOUUX CHUHXPOHHBIX JBUTATENel HACOCHBIX
arperatoB. B BeKTOpHO# nuarpaMMe K-ro CHHXpOHHOI'O 3JIEKTPOJABHUIATENsl BEKTOP HANPSKEHUS
ceTH ypaBHoBemnBaeTcsi oopaTHeiM 3HaueHneMm J.J1.C. anekrpoasurarens —E kq , AKTUBHBIM U
WHAYKTUBHBIM NaJICHUAMU HaNpsDKEeHUs. banaHc HanpsykeHUH cOCTaBIsETCS OTAEIBHO AJA Ocel
d 1 g, YTO MO3BOJSAET NEPEUTH OT BEKTOPHBIX K aNreOpanvyeckuM ypaBHEHUSM BHJA!

<ok o _kk

—-Vsind" =x, 1, +1,x,,
A k=1,...N, (1)

—Veosé" =x,1, —E, +1,x,,

re X'q, qu — MHAYKTUBHBIE COIIPOTUBIICHUS LIENIM CTATOPA 110 IIPOAOJIBHOMN U ONEPEYHON

ocsiM k-Tro CHHXPOHHOTI'O 3JIEKTPOABUTATENS; Ekq — 0. J1.C. nBurarens 1o ocu;

Ikd, qu — TOKHU MO TPOAOJILHOM U MOMEPEYHOU OCSIM; V — HAIPSHKEHHUE CTATOPA;

8k yTOJl Harpy3KHu; @ k_ YIoJ MEXAY HalpsyKEHUEM M TOKOM CTaTopa;

I4, Iq— cymmapHBI€ TOKH 3JIEKTPOABUrATEIEH 11O IIPOJOJIBHON U IIONIEPEYHON OCAM,

IIPOXOASAIINE Yepe3 CONPOTUBIECHUE CETH X¢; N — KOJIMUECTBO JIEKTPOABUTATEIICH.

[Tpu mapamnenbsHOl paboTe CHHXPOHHBIX 3JIEKTPOJBHraTele MX CyMMapHbIE TOKU II0
IIPOJOJIBHOM U MONEPEYHOU OCAM, IPOXOASIIHNE Yepe3 CONPOTUBICHUE CETH X, ONPEACISIOTCA
CIeNYIOIUM 00pa3oM:

N N
la= D15, 1k =>"1F, rae k=1,...,N. (2)
k=1 k=1
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Bzaumocss3bs Mexay [ k, S*u [0} K ameer CIeNYIOIUN BUA:
I Xi=—1"sin(8 “+¢ "), 1¥,=-"cos(d +"). (3)

Cucrtemy ypaBaeHuit (1) u (2) MOXKXHO TIPEACTABUT B BHUJAEC CTPYKTYPHBIX cxeM. B ciydae
N=2 cTpykTypHas cxema mis | "y IByX MapajuielbHO pabOTArONIMX CHHXPOHHBIX JBUTATENCH
WMEET BUJI, TOKa3aHHbBIN Ha puc. 3.

B pesynbrare cCOBMECTHOTO pelIeHUs] CHCTeMBbI ypaBHEeHHH (1) u (2) OTHOCUTENBHO Iy u
qu, HOJIyYHM:

N N
15 =) Y (Vcoss' —E)), 15 =YV sins", (4)

=l i=1

rie dei nu Y% — MPOBOJIMMOCTH B3aWMOBJIMSIHUSL dJIEKTpoABUTaTENeH 1o ocsim d U (,
KOTOpBIE 3aBUCST OT Xkd , qu " Xc.

CtpykTypHasi cxemMa Uil PEKYPPEeHTHBIX (OpPMYJI TpexX NapauieJbHO pPadoTaroIINX
CUHXPOHHBIX JIBUTATelIel, MoKa3aHHasi Ha puc. 4, mocie npeobpa3oBaHus TpaHchopMupyercs B
cxemy puc.3 (myHKTHpHas yacThb s | kd), rae

2
yd — Xg T X, 2
11— "3 1 ) s Yd_Yd_ c
X, +(xd+xCXxd+xc) 1277217 > ( 2 X 1 )’
X, +\x; +x, \x, +x,
1
v = X, +x, X 4x
X2 +(x2 +Xx Xxl +Xx ) Y= — 5 4)
¢V T e xf+(xé+x£,Xx§+xC)
2
X 1
9 _Y9 — ¢
YH_YZI_x2+(x2 +x, ! +x, ) Yy = i
e Tx TR Mg T xf+(x§+chx;+xc)

B cinyuae mapamienbHON paboThl 6ojee ABYX 3JEKTpOJBUTraTeNIel ¢ MOMOIIBIO METOJI0B
nuakonTHku [4] m mpeoOpa3oBaHUs CTPYKTYpHOU cXeMbl (puc. 4) BBIBOJUM pPEKyppEHTHBIC
COOTHOILEHUS JUIsl BBIYUCIICHHUS B3aWMOBJIMSHHUS HPOBOAMMOCTEH MapajliesibHO paboTaromux
AJIEKTPOJIBUTATEIICH:

1 -
O06o3HauuMm Y, = ———, Toraa BelpaxkeHue (4) mis Y& mpuMeT Bu:
xk c

dk d
de+l _ Ymn de+1 _ ch'

mn k ’ k+1k+1 — kK k

dkyd 2 dk d_2 dk
Ymnchxc zYni 1+ch‘xczz}fij
1+ i=1 J=l i=l

Jj=1 i=1
Jj#n
k
d dk
d k dk ch ‘xc K‘j
Yex, ZY./” Yy = /7l
dk+1 1 mktl I I Lk
v, 7Y Sy (5)
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m,n =1,... k, k=2,... N-1,

a BbIpaxkeHue (4) s Y& OyIeT UMETh BUI:

qk
qu+1 _ Ymn
mn T k )
gk y a2 gk q
Ymn chxc |: Yni :| qu+1 _ ch
1+ i=1 k+lk+1 — kK s
N LYYy
Jj=1 i=1
e Y
Jj=1 i=1
Jj#n
k k .
q gk _y¢ q
_chxc Zan chxczYij
gk+1 J=1 gk+1 __ j=1
Yk+ln - ko k Ymk+1 - Kk s (6)
q.,.2 gk q.2 gk
L+ ¥ix2 D 2 Y, L+ Yixi D D Y
i=l i=l
m,n=1,..., k, k=2,...., N-1,

rae N — KOJIM4ecTBO NapajiebHO pabOTaIOIIMX IEKTPOABUTATENIEH.
AKTUBHAs MOIIHOCTh K-To 3leKTpoAaBHUratens, mojyyaeMas U3 DIEeKTPUUECKOW CceTH,
paBHa:

P=mVI* cos(kamV(qucosESk+Ikdsin8k) (7)
[Moncrasnsia B (7) 3HaueHUs Iy 1 qu u3 (4), moJy4yuM ypaBHEHHUE Ui pacueTa akKTUBHOU
MoIIHocTH k-ro nBurarens:
P, = Z[m VY; E, siné" +mp? (Y;" sind’ cosé” — Y cosd’ sind* )] (8)
i=1

PeakTuBHas MOIITHOCTB, BbIJaBacMas k-pIM CHUHXPOHHBIM  3JICKTPOABUTATCIICM B
YCTAaHOBHUBHIEMCA PCIKUME, paBHA!

Q= —mV/(I*scos8"-I¥sind") 9)
[Toacrasnsas B hopmyiy (9) 3nauenus Iqu I u3 (4), nonydum:
N
0, = Z[mVYf’E; cosS* —mVZ(Y;i sind’ sin6* + Y cos s’ cosék)], (10)
i=1
[Tpu N=2 akTHBHas MOIIHOCTH CHHXPOHHOTO 3JIEKTPOABHUIATENs PaBHA!
1 1 22\ st MV () 1Y o 1
P =mV(Y)'E! +YE)sins' + 72— () +Y"")-sin26
e 2 q , (an
+mY? (quz sind” cosd' —Y,” sing' coséz)

2

Po=mV (VP E + Y2E )sin 62 + V(v + v ) -sin 252 +

+mY2(Yq21 sin 8' cos 8° — Y sin 87 cos 51)

PeaxTuBHAasS MOIITHOCTE:
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O=m V[E;);“ +E§K}2]00351 -mV? [K,“ sin’ &' +Y,?sind” -sind' +Y,' cos’ &' +Y,° cosd” cosél]
O=m V[E;del +E;Xf2]00552 —m Vz[)ffl sin &' -sind” +Ysi’ ° +Y; ' -cos &' cosd” +Y,” cos 52]

AHaJOTUYHO, 3aBHUCHMMOCTH JUIsS BBIYHMCICHHUS YIJla Harpy3kd O k CUHXPOHHOT'O
AJIEKTPOJBUTATENS B YCTAHOBUBIIEMCS PEKUME MOXET ObITh HalijicHa W3 ypaBHeHus (1) u oHa
AMeeT BUL:

k
x P
k
tgd =——1

— (12)
2 +x§Qk

CBsi3b MEXJy POTOPHBIMH M CTAaTOPHBIMH MEPEMEHHBIMHU OCYLIECTBISETCS C MOMOIUIBIO
XapaKTePUCTUKHU XOJIOCTOTO X012, BEIYUCIIEMOi Mo hopmyie:

E*=f(L,") (13)

B nccaegoBanusx OOBIYHO MNPUMCHACTCA CIPAMIICHHAA XAPAKTCPUCTHKA XOJIOCTOTO X044,
ompeaciaeMas Kak:

k_ _k k
Eq =X ad IB 5 (14)
rae Xkad - HWHAOYKTHBHOC COIPOTHUBJICHHE pPEAKOHUH AKOpA II0 HpO,Z[OJ'IBHOﬁ ocu,
IIPUBCACHHOC K IICIIKU CTaTOPa M 3aBUCAIICC B 06HI€M ciIydac OT peKuma pa6OTI>I CUHXPOHHOTO

3JEKTPOABUTATEIIS.

MaremaTHueckue MOJENH HEYyCTAHOBHBINUXCS PEKHUMOB TapajuIeNbHOM  paboThI
CUHXPOHHBIX JJIeKTpoABurareneil. Maremarndeckas MOJAEIb JUHAMHYECKHX IPOLIECCOB
CUHXPOHHBIX DJICKTPOABUTATENIE OINMCBHIBACTCS C JOCTATOYHOM JUIS MPAKTUKU CTEIEHBIO
TOYHOCTH YIPOLICHHBIMU cUCTeMaMu AU depeHunanbHbeix ypaBHeHuil [lapka-I'opesa.

JUI OHOTO CUHXPOHHOTO 3JIEKTPOJABUTATENsA, paOOTAIONIEr0 HEMOCPEACTBEHHO OT CETH,
WIM KOI/Ia HE YYMTHIBAETCS B3aUMOBJIHUSHHUE MapajiiebHO PaOOTAIOIIMX 3JEKTPOJBUTATENIEH,
cucrema ypaBHenui [lapka-I'opeBa umeer Bun:

dw ,

—=f" Q),V,5,E 9Mc s

7 A oM.)

do 5

_ a)’

7 /(o) "
Eq:fe(E',E ), ;

dt q qe

dl

~=f',.1,),
dt f(g 6’)

rue

a) ' 1
f (a),V,é',Eq,MC):j(Mg—Da)—Mc),
ff(w)=1-w
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. 1 , | 1
f (Eq7qu):T_(qu_Eq)7 fl(Ve 9[6) = T_(kng _16)' (16)

dy
IIpn sTOM:
o 2
Mg =Mg(V,8,Eg)=—" sin5+V2 Lol leinos
X
Yy 1 gy
Me =M H)=ky + (1= ky)o® +k, (- H),
! ' (17)
' : v Egx V(x, —x,)cosd
_ _“atay d _*d
Eq _Eq(V:é‘:Eq)_ ] - 1 D
Xdz Xdz
M k
_ _cd _
qu—xadlg, km_—M, , kh_M,’
C C

rae Mg, Mc MOMEHTBHI 3JIEKTPOJBUTaTENs U COPOTUBIICHUE HACOCA;

Xd , - ”HIYKTUBHOE U MEPEXOAHOE CONIPOTUBIIEHUS CUHXPOHHOTO 3JIEKTPOJBUTaTENs;
0 - yron Harpy3ku; - 2.J[.C. B TMHAMHYECKOM PEKHUME;

D - acuaxpoHHBII

MOMEHT; | - TOK BO30YyXIIeHUS;

V,;, - HanpsKeHUs BO30YXKACHHUS; - TOCTOSIHHAs BpPEMEHHU

CTATOPHOU OOMOTKHU;

T, - mocTosiHHAs BpeMEHN OOMOTKHU BO30YKICHMUS;

Eqe - ycTaHOBHBINIAACS COCTABIIAIONIAS 3.1.C. CHHXPOHHOTO 3JI€KTPOIBUIaTEeIs;
Km - OTHOCUTENbHBIN Ha4aJbHBIH MOMEHT COIIPOTHUBIIEHUE HACOCA;

H - oTHOCHUTENbHOE U3MEHEHHE HAalOpa HACOCHOTO arperara;

kn - k03¢ pULHEHT HAKJIOHAa MOMEHTa CONPOTUBIIEHUH IO HATIOPY;

J - cymMMapHBIi MOMEHT HHEPLIMU POTOPA JIEKTPOABUTATENS U HACOCA.

Jl1st oHO3HAUHOCTH penieHus ypaBHeHui (17) 3aparoTcs HayaabHbIE YCIOBUS B BUJE!
@(to)= ®o, 8(to)= 0, E’q(to)= E’qo, # La(to)= La, (18)

rae 8o, Eqo, Vi 1 Iz0 — HadanpHble 3HaYEHUsI COOTBETCTBYIOUIMX IEPEMEHHBIX.
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N3 3aBucumocrteii (15) u (16), roe Bce mepeMeHHbIE U BEJTUYHUHBI TaHBI B OTHOCUTEIBHBIX
eIMHUIAX, BUJHO, UTO paccMaTpuBaeMas CUCTeMa ypaBHEHUU SBISICTCS HEIMHEHHOUN cUCTEeMOM
nuddepeHnaIbHbpIX  YpaBHEHUM TepBOTro mopsaka. [l  HarIsgHOTO  TpEeaCTaBICHUS
B3aMMOBIIUSHHS TEPEMEHHBIX COCTABHIU CTPYKTYPHYIO CXE€MY JJii OJHOTO CHUHXPOHHOTO
3JIEKTPOJIBHTATENs, pabOTAIOMEro HEMOCPEACTBEHHO OT ceth (puc. 5). buokn f, 2, £€ u f'
CTPYKTYPHOH CXEMBI SBISAIOTCS HEMUHEHHBIMH, M, V, mo, 00, Eqo, Vs 11 0 — BXOQHBIE CUTHAIIBL, &
®, 8, E’qu 1, — BBIXOHBIE CUTHAJIBI.

Marematuueckass MOJENIb HEYCTAHOBUBIIMXCA PEXUMOB N mapanienbHO pabdOTarONINX
CHUHXPOHHBIX 3JIEKTPOJBUraTENECH.

[Tpu mapannenbHOW pabOTe CHMHXPOHHBIX AJIEKTPOABHUIaTENeii OCHOBHOE HMX B3aMMHOE
BJIMSIHUE OCYIIECTBIISICTCA YEpe3 DJICKTPOMArHUTHBIA MOMEHT JABUraTeIei. DIEeKTPOMarHUTHBIN
MOMEHT Kk — TO DJIeKTpoABUTATENS OMNPEACISIETCSs MO MOIIHOCTH KaXIOro IMapajieibHO
paboTaroniero 3JeKTPOJABUraTeNsi M BbIpakaeTcs B OTHOCUTENbHBIX €IMHMIIAX aHAJIOTUYHO
aKTUBHOU MoITHOCTH (8), T.€.:

N N
Mgk:Z Mgki(Vk 95i7§kﬂEqk):Z (mVdei EqiSin5k+ (19)
i=l i=l
mV?*(Y ,;sind, cosd, —Y,, cosd, sind, ))

rae m — koau4uecTBo $a3; Yiig ¥ Yiiq — IPOBOJIUMOCTH B3aUMOBIIUSHUS 3JIEKTPOABUraTe-

nei mo ocsim d U ¢, 3aBUCSIINE OT Xkd , Xkq U X¢ ; Exqg — 3. 0.C. aBUraTens mo ocu q;

V — HampspDKEHUEe CTaTopa; O x— yroi Harpy3ku; N — KOJTHYIECTBO JICKTPOIBUTATEIICH;

M,k — MOMEHT BausiHUA k — ro ABUraTens Ha 1 — bl IBUraTelb.

YpaBHEeHHE TUHAMUKH IS PABHOBECUS MOMEHTOB K-T0 3JIEKTPOABUTATEINS 3aITUCHIBACTCS
CIEayIOMUM 00pa3om:

do 1
t=—WM,-Do,-M,), (20)
d J,
rie Mcx — MOMEHT CONPOTHUBIIEHHE Hacoca; Dy - aCHHXpOHHBI MOMEHT JIBUTaTelIs;
Jk - cyMMapHBIi MOMEHT MHEPLIMHM POTOPA JIEKTPOABUTATENS U HACOCA;
k — HoMep mapainsenbHO paboTaroIIero 3JAEeKTPOABUTaATENs.
Jlanee Ha OcHOBe yInpolleHHbIX ypaBHeHul [lapka-I'opeBa ¢ yuetom 3aBucumocreit (19) u
(20) mocie HECHOXHBIX MNpeoOpa30BaHUM MOJydYaeM MaTEMaTUYEeCKyl0 MOJEIb JAMHAMHKHU
napajiesibHO paboTaroIMX dIeKTpoaBurareneit. CucremMma uMeeT BU:

dw, " N ,
=4, (a)kaMck)+szi (Vy+0,,0,,E,),
i=1

do

dtk :A/f(a)k)a

npu k=1,..., N, (21)

quk . ,

7 =Ak(V,Eqk,5k,[6k),
dl, ,

=AWV, ,1,),

dt k( ek 6k)

rae
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1
A:(a)k’Mck) = _(Dka)k +Mck)J_’

k

Bi(V,.8,,6,,E,) =M

gki

4 (0,) =0, 1 (22)
A, (V Eqk’ k’ng):T_(quk(lgk)_Eqk(V9E(;k’5k))7
AV =V, ~ 1)
ek 2 ]—;k ek ek ek *
3necs:
Mgkl.:Mgkl.(Vk,éi,5k,Eqk):mVdel. Eqisin5k+
+mV2(qul. sin 51' cos5k _dei cosél- sin 5]{)’
_ _ _ 2 _
Mck—Mck(a) ,Hk)—kmk+(1 kmk)a)k+khk(1 Hk)’
' , (23)
' X V(x,; —x,)coso
B =E Vs S.E e qlf dk2. " dk ~“dk k.
Ydky Ydky
M
B _ M car _ kK
Egek =%aalek  *mk=7, 0 fmTy
ck ck

JUis OTHO3HAYHOCTH pelIeHus ypaBHeHHH (21) 3aiai0Tcs HayanbHbIE YCIOBUS B BUJE!
0k(to)= ®ok, Ok(to)= ko, E’q(to)= E’ ko, ¥ Is(to)= Lsko mpuk =1,..., N, (24)

rie dok, Equo, Vik ¥ Io — HauaabHbIE 3HAYEHUSI COOTBETCTBYIOIINX TEPEMEHHBIX.

JInst HarasiAHOTO MPEACTaBICHUS! B3aUMOBIIUSHUS MTEPEMEHHBIX COCTABHIIM CTPYKTYPHYIO
CXEeMy JMHAMHYECKHX MPOIECCOB JUIs JABYX MapajijiebHO pabOTArOMUX HEMOCPEACTBEHHO OT
CEeTH CHHXPOHHBIX dJIeKTpoaBuraresneii (puc. 5). Birokn crpykryproit cxembl A%, A%, B%, A %,
n A 'y SBISAIOTCS HEIMHEUHBIMH, Mk, Vi, ®ok, Ook, Eqok, Vi ¥ Izox — BXOJIHBIE CHTHANIBI U O, Ok,
Eqk 11 I — BBIXOJIHBIE CUTHAJIBI.

Takum oOpazoM, AMHAMHUYECKas MOJENIb MapajieabHO pPaOOTAIOIMNUX CHHXPOHHBIX
AJIEKTPOJIBUTATENIE HACOCHBIX arperaToB OINKCHIBACTCS OOBIYHBIMH U] epeHITnaTbHBIMA
YpaBHEHUSMHU TMIEPBOrO IMOpPsAJIKA C Pa3MEPHOCTHIO 4n, rJe n — KOJIUYECTBA MapajliesIbHO
paboTarIIuX HACOCHBIX arperaTosB.

Ha ocHoBe moyydueHHBIX COOTHOILIEHUH MPOBEACHO MOJIETUPOBAHUE YCTAaHOBUBIIUXCS
PEKUMOB TMapaJIeIbHO PaOOTAIOMUX CHUHXPOHHBIX JJICKTPOJBHUTATENICH HACOCHBIX arperaToB
nepBoil HacocHoW craHuuu KapmumHcKoro MmarucTpaibHOro kaHana. lcnosb3oBamuck
clenyrolne HapaMeTpBI napannenLHo pa6OTaIOHII/IX CI/IHXpOHHBIX 3neKTpoz[BnraTeneI71 HACOCHBIX
arperaTos: xd—0807 Xq_055 xad—0705 xd—0804 xq—052 Xad—071 Xd—080
X3q_05 Xad 071 Xd 080,,xq—05 Xad 0,71; Xd 080,,xq—052 Xad 0,71; Xd—
0,80; x6q =0,5; x® ad = 0,70; x. = 0,01; V=1,0. B Ta6J‘I.1 IPUBEICHBl B3aUMHBIE IIPOBOJUMOCTH
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CUHXPOHHBIX JIBUTaTeJEH, pacCUuTaHHbIe 1O (Gopmynam (4) — (6) a B Tabn. 2 - pe3yJbTaThl
MOJICIUPOBAHMS YCTAHOBHBIIMXCS PEKUMOB 0O€3 ydyera W C YYSTOM B3aMMOBIHUSHUS
napajIebHO paGOTAOIINX JBHraTelel [pH PasiMYHBIX 3HAYCHHSAX YIVIOB HArpy3kd (& %) u
TOKOB BO30YKJICHUS (IBk).

Tabnuna 1. PacueTHble B3auMHBbIE TPOBOJUMOCTH MApaAJIIEIbHO PA0OTAOIIMX CHHXPOHHBIX
AJIEKTPOIBUTATENIEW HACOCHBIX arperaToB MepBoi HacocHOM cTtaHuuu KapmuHckoro
MarucTpajbHOroO KaHala

[IpoBogumocTs, Yijq IIpoBognmocTs, Yijd
i,j 1 2 3 4 5 6 1 2 3 4 5 6
1 [1,7814 |-0,0319]-0,0344-0,0336]-0,0317]-0,0294[1,2229 |-0,0150 |-0,0149 |-0,0147]-0,0145]-0,0143
2 |-0,03191,8818 |-0,0363-0,0356]-0,0335]-0,0311]-0,0150(1,2275 |-0,0149 |-0,0147]-0,0145|-0,0143
3 -0,0344]-0,0363(1,9559 |-0,0370-0,0349(-0,0324-0,0149(-0,0149 [1,2296 |-0,0148]-0,0145|-0,0143
4 1-0,0336/-0,0356-0,0370[1,9561 [-0,0349]-0,0324]-0,0147|-0,0147 |-0,0148 [1,2290 |-0,0145]-0,0143
5 |-0,0317]-0,0335[-0,0349]-0,03491,8831 |-0,0312|-0,0145]-0,0145 |-0,0145 |-0,0145[1,2261 |-0,0143
6 |-0,0295]-0,0311]-0,0324[-0,0324]-0,02141,7829 |-0,0143|-0,0143 |-0,0144 |-0,0144]-0,0143[1,2261
Tabnuua 2. Pesxum pabotel HacocHbIX arperatoB HC-1 KMK
Ne HA Pexxum pabotsl HacocHbIx arperatoB HC-1 KMK
i 8, | L | B [ W ] 1 | P ] Q | S | cos(e)
C Y4€TOM B3aUMOBJIMAHUA BHCKTpOZ[BHFaTeJIeﬁ
1 12,500 0,950 0,670 0,353 0,348 0,790 -0,808 1,130 0,699
2 13,500 0,950 0,675 0,344 0,400 0,927 -0,722 1,175 0,789
3 14,000 0,950 0,675 0,342 0,433 1,013 -0,680 1,220 0,830
4 14,000 0,950 0,675 0,342 0,434 1,014 -0,680 1,221 0,831
5 13,500 0,950 0,675 0,344 0,401 0,930 -0,721 1,177 0,790
6 12,500 0,950 0,675 0,349 0,401 0,949 -0,761 1,216 0,780
be3 ydera B3aMMOBIIHSHUS SJICKTPOIBUTATENCH
1 12,500 0,950 0,670 0,379 10,393 0,904 -0,856 1,245 0,726
2 13,500 0,950 0,675 0,370 0,448 1,048 -0,766 1,298 0,807
3 14,000 0,950 0,675 0,368 10,483 1,139 -0,720 1,347 0,845
4 14,000 0,950 0,675 0,368 10,483 1,139 -0,720 1,347 0,845
5 13,500 0,950 0,675 0,370 0,448 1,048 -0,764 1,297 0,808
6 12,500 0,950 0,670 0,380 0,393 0,904 -0,859 1,247 0,725
C y4eToM B3aMMOBIIHSHUS JIEKTPOIBUTATEIICH
1 12,500 1,000 0,705 0,313 0,348 0,816 -0,690 1,068 0,764
2 13,500 1,000 0,710 0,303 0,400 0,956 -0,602 1,130 0,846
3 14,000 1,000 0,710 0,301 (0,433 1,043 -0,561 1,184 0,881
4 14,000 1,000 0,710 0,301 0,434 1,044 -0,560 1,185 0,881
5 13,500 1,000 0,710 0,303 0,401 0,959 -0,602 1,132 0,847
6 12,500 1,000 0,710 0,308 0,401 0,976 -0,641 1,167 0,836
be3 ydera B3aMMOBIIMSHUS SJICKTPOIBUTATEIICH
1 12,500 1,000 0,705 0,336 10,393 0,932 -0,728 1,183 0,788
2 13,500 1,000 0,710 0,326 0,448 1,079 -0,637 1,253 0,861
3 14,000 1,000 0,710 0,324 10,483 1,171 -0,592 1,312 0,892
4 14,000 1,000 0,710 0,324 0,483 1,171 -0,592 1,312 0,892
5 13,500 1,000 0,710 0,326 0,448 1,079 -0,636 1,252 0,862
6 12,500 1,000 0,705 0,337 10,393 0,932 -0,731 1,184 0,787
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Ne HA Pexxum pabothl HacocHbIX arperatoB HC-1 KMK
i 8; | L | B [ L | 1 Pi | Q| Si | cos(g)
C y4eToM B3aMMOBIUSHHS DJICKTPOABHUTATEIICH
1 12,500 1,100 0,776 0,231 0,350 0,876 -0,450 0,985 0,889
2 13,500 1,100 0,781 0,221 0,400 1,014 -0,363 1,077 0,941
3 14,000 1,100 0,781 0,219 (0,433 1,102 -0,322 1,148 0,960
4 14,000 1,100 0,781 0,219 10,434 1,103 -0,321 1,149 0,960
5 13,500 1,100 0,781 0,221 10,401 1,016 -0,363 1,079 0,942
6 12,500 1,100 0,781 0,226 10,401 1,029 -0,400 1,104 0,932
be3 ydeTra B3aMMOBJIMSAHUS 3JIEKTPOJIBUTATENIEH
1 12,500 1,100 0,776 0,249 10,393 0,989 -0,473 1,096 0,902
2 13,500 1,100 0,781 0,238 0,448 1,141 -0,380 1,202 0,949
3 14,000 1,100 0,781 0,235 0,483 1,235 -0,335 1,279 0,965
4 14,000 1,100 0,781 0,235 (0,483 1,235 -0,335 1,279 0,965
5 13,500 1,100 0,781 0,237 10,448 1,141 -0,379 1,202 0,949
6 12,500 1,100 0,776 0,249 10,393 0,989 -0,475 1,097 0,902

W3 T1abn.2 BUAHO, YTO pE3yNbTAaThl PACUETOB YCTAaHOBHMBIIMX PEKHUMOB MapajlIeIbHO
paboTaoNMX CHHXPOHHBIX JIBUTATENEH C y4eTOM M 0e3 ydeTa B3aMMOBIHSHHUSA CYHIECTBEHHO
pasnuyarorcs. Tak, 3HaueHWs aKTHMBHOM MomIHOCTH Py 0e3 yuera B3auMMOBIHSIHHA
anextpoasurarene Ha 10-12 % Oosbiie, yemM ¢ B3aUMOBIUSHMEM. Takue >XKe pazIuyus
HAOMIOAAI0TCA U JUI APYTUX ITapaMeTpoB AIeKTpoaBurareneid. TakuMm oOpa3om, MpeIoKeHHbIE
BBIIIE 3aBUCUMOCTH TIO3BOJISIIOT 0Oo0Jieé TOYHO PACCUUTHIBATH OCHOBHBIE IapaMeTphl
YCTaHOBHBIIUXCS PEKUMOB IMapajliebHO PabOTAIOMMX CHHXPOHHBIX 3JIEKTPOABHTraTeNeH, 4TO
HEOOXOIMMO YYHTHIBATh NMPHU ONPEIEICHHH ITHX PEXKUMOB, OCOOCHHO B TEX CIyyasx, Kornaa
MOIITHOCTh 3JICKTPUYECKOW CETH COM3MEpUMa C MOIIHOCTBIO CHHXPOHHBIX 3JIEKTPOJBUTATEICH
HACOCHBIX arperaTos.
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Puc.3. CrpykrypHas cxema jyist Id AByX mapajuieIbHO paboTaronX
CUHXPOHHBIX I[BPIFaTeJ'Ieﬁ HACOCHBIX arperaTtoB

v

v

v

R

Puc.4. CtpykTypHas cxema Juisi peKyppeHTHBIX (hOpPMYJT Tpex
napajiesIbHO pabOTaIOIIMX CHHXPOHHBIX JIBUTaTeIe HaCOCHBIX
arperatros
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Puc.1. BeKTOpHaﬂ AHarpamMmMa CHHXPOHHOI'0 3JIEKTPOABHUIaTe/isi HACOCHOIro

arperara ¢ y4eToM NUTAalOLIel 2JIeKTPUYecKoii ceTn
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Puc. 5. CtpykTypHas cxemMa AHHAMUYECKUX ITPOLIECCOB IS ABYX HapalIeIbHO
paboTaromyX CHHXPOHHBIX 3JICKTPOABUraTeIeh




YK 6.019:626.814

ONPEAENEHWNE PACYETHOW BbICOTbI BOJHbI AN OLIEHKHU
HAOEXHOCTU TMOPOTEXHUYECKUX COOPYXEHUU
BOAOXPAHUINULL Y3BEKUCTAHA

CanbikoB A.X., "'annapoB ®.A
(CAHUUPU um. B.J1.XKypuna)

Pacu€THyio BBICOTY BOJNHBI OINpENENAOT 1O rpadukaMm, TpuBeAcHHBIM B /3,7/. Jlug
BojoxpaHmun CpenHed A3UU TPEANOYTHTEIIBHEE HCIOJAb30BaTh Ipaduk M3 CChUIKM /3/, Tak Kak OH
MOJIyYeH Ha OCHOBAHWM JAHHBIX HATYPHBIX HAOMIOJCHUIA Ha BOJOXpAHWIHWINAX peruona. Ilpu
OTpeIeICHUH BBICOTHI BOJHBI [0 YKa3aHHBIM BHIIIE TpadukaM HeoOX0JUMO MPEIBAPUTEILHO OMPEICITHTh
PacyYeTHYIO CKOPOCTh BETpa Takke rpaduuecKuM crnocoooM /6/ nimu 6osee TOUHO - o hopmyiam /4/.

Omnpenenenne pacuéTHOW CKOPOCTH BeTpa TpeOyeT 00s3aTeNbHOTO ydeTa He TOJBKO BETHYHHBI,
HO ¥ MPOJOJIKUTEIHLHOCTH BETPa, TAK KaK HA KAXKJIOM BOJOXPAHHIHUIIEC PACUETHOMY BPEMEHHM MEHBIICH
HEIPEePHIBHON MPOJOKUTEIFHOCTH BETpa COOTBETCTBYET Ooibpmias ero BenuunHa. OOBIYHO Ha
BOJIOXPAHUJIMIIAX PEKOMEHIYETCS MPUHUMATE MPOJOIKUTEIFHOCTh BETPA PACUETHOW CKOPOCTH PaBHYIO
6 vacaM. B MeHCTBUTENBHOCTH, MPOMOIKHUTEILHOCTh BETPA PACUCTHOW CKOPOCTH 3aBUCHT OT Pa3MepoB
BOJIOXpaHWIHINA (JJTMHA pa3roHa BOJHBI, TNTyOWHA BOJOXPAHWIWIIA) W JOJDKHA PABHATHCS BpPEMEHH
JBIDKCHUS BOJIHBI TpH €€ pasroHe OT MOJBETPSHHOTO Oepera K HaBETPEHHOMY (Hampumep, MpH BeTpe,
BOJTHOOTIACHOM JIJIS TUTOTHHBI, - BPEMEHH JBIIKEHUS BOJHBI MO JIITMHE BOJOXPAHUIIHINA A0 TUIOTHHBI). J{yst
HUPPUTAIIMOHHBIX BOJOXPAHUIIHUIN Y30€KNCTaHa, YIUTHIBAs UX Pa3Mephl, 3TO BPEMs - MEHbIIIE 6 YacoB.

BpeMH ABUKCHUA BOJIHBI IIPHU eé pa3roHe€ BETPOM MOKHO OIPCACIUTHL CICAYIOINUM pPaCYCTHBIM
METOZOM: pa30WTh JJIMHY pasroHa BOJHBI Z Ha y4acTKH JIMHON AZ ; yCTaHOBHTH 3aT€M Ha KaKIOM

y4acTke 1o rpadukam /3,7/ CpeHIO JUTHHY BOJIHBI A ; ONPEAEIUTh BPeMs ABHKCHUS BOIHBI [0 YYACTKY

A
A t=0,8 — u 3aTem oOlee BpeMs €€ IBUKEHUS 110 BCEH JTHHE
Vx

pasroHa t = ZAt. OnucaHHBII BBIIIE METOJ OMpelNelIeHUS Pacuy€THOW BHICOTHI BOJIHBI 00eCHedHMBaeT

TOYHOCTHh pe3ynbrara. OIHAKO OH HMMEET HEAOCTaTOK - TpeOyeT HCIOJb30BaHUA IpaduKOB I
OIPEAEIEHUS BBICOTHI U JJIMHBI BOJIHBI.

Hamu npennaraercss MeTo AJis BHIYMCIEHUS pacueTHON BBICOTHI BOJHBI C TIOMOIIBIO popmyT Oe3
HCIOJIb30BaHus TpaduKoB. MeTO MO3BOJISIET BHIIONHITH Pacu€T MO HECIOXKHON MporpamMme, UCIOIb3Ys
BBIYUCIIMTEIBHYI0 TEXHUKY. /[ ompeneneHus BBICOTHI BOJIHBI 3TUM METOAOM CIIELYET HCIOJIB30BaTh
¢dopmyny, mpennoxennyto E.fl. ®dponukoBoii, koTopas Kak pa3mepHas mnpuBeneHa B (1), Ho, K
CO’KaJICHHUIO, C ONIEYaTKON B €IMHUIIAX U3MEPEHUI BXOAAINX B HE€ BENMUNH. TaK, NJIMHA pa3roHa BOJIHBI
JOJDKHA U3MEPATHCS HE B KM, a B M, IIOCKOJIBKY B Pa3MepHOIl popMyJsie BCe €ANHULBI U3MEPEHUS JOKHEI
YKa3bIBAThCS B €JUHOMN CHCTEME.

PasmepHas ¢opMmyna mo cpaBHEHHIO C APYTMMH 3aBUCHUMOCTSIMH MEXIY BXOISIIIMMU B Heé
HUCXOJHBIMHU BEIMUYMHAMH Han0oJiee TOUHO OIpPEeNsieT PacueTHYIO BeIUUUHY. Teopus pa3sMepHOCTH NaéT
METOJ JIsl OTIpEeICTICHHS BUIa TAKOH (OPMYIIBL.

BeTpoBas BOJIHA — BOJHA FPAaBUTALHOHHAS, O3TOMY eé BbicoTa h 3aBucut ot g = 9,81 M/c>. Ha
ri1yO0OKOH BoJie €€ BBICOTA 3aBUCHUT TAKXKE OT JUIMHBI pa3roHa Z U CKOPOCTH BeTpa V!

h=1f(g,Z, VW)
s 6e3pa3mepHoOil GOPMYJIIBI JOIKHO BBIIIOJIHATHCS yCIOBHE:

F(nl, n2) =0, roe nl1 u n2 — Ge3pa3MepHbIe KOMILIEKCHI, COCTaBIeHHbIE U3 g, Z, VW, h.

gX‘ 7% ng AL v,

Ipunses ntl = nun2=

HaxXOo4auM I1O0Ka3aTeJIu CTCIICHU U3 YCIIOBUMA:
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X, X3
[i;j .ng 4 =0 (L;] .ng: .[ﬁjzo
t - t t ,

rae { - nqvHa; t - BpeMH,
x+x,+1=0 X +x,+1=0
u
-2x,=0 -2x,-1=0

Hmeemx;=0;x,=-1;x3=-0,5;%x4=-0,5,
o h 44
JIeIOBATENbHO, T = — M Tp =
V4 JgZ
VW

[Mpunss F(m;, my) = m; - A 1, = 0, umeem E -4 =0,

JoZ

rae A — 6e3pa3MepHBIi KodQHUIHEHT.

Jisa onpeneneHust kodd¢uiuenta A ObIIIM HUCIOJIb30BaHbl HATYPHBIE M3MEPEHUS BBICOTHI BOJH
1%- oit obecieueHHOCTH Ha Bonoxpanunumax Cpenneit A3uu.

Ota Gopmyna B /1/ uMeeT clieyIoui BUI;

hy, = 0,0027V,
g

Jns onpeneneHus pacu€THON CKOPOCTU BeTpa Vy UCTIOIB3YEM CIIEAYIOIIHNE PACUETHI.
VY4uuTHIBas, 4TO CPEAHSSI BBICOTA BOJHEI /4/ paBHa:

h=00011V %

Ew
HaxoauM CpCAHIOO NJIMHY BOJIHBI IO 3aBUCUMOCTU:

2=20h=0,0227, |%
g

CKOpOCTH BOJIHHI:

v =1,25V7 ~ 1,250,022V, |Z =0,1057, 2"
g

BpeMH JABUXKCHHA BOJIHBI:

z:z— \/_jz“ﬁdz_lﬂz‘”ﬁ «= 0,0047 vac
S 0,105 W N

I/ICXOZ[HBIMI/I JAaHHBIMU OJI1 BBIYUCJICHUA paC‘IeTHOﬁ BBICOTBI BOJIHBI CHy)I(aT pacnpeﬂeHeHI/Ie
CKOPOCTEH BeTpa B COOTBETCTBHH C WX BEIMYHHON MO HAONIOMACHUSAM HA METCOCTAHIIMH U pPa3sMepsl
BOJIOXPAHUIINIIA, BEIPAKECHHbBIC B TAOIHYHOU hopMme.

BBI'—II/ICHGHI/IH BBIITIOJITHAKOTCA B CJ'IeI[yIOIIIeM HOpr):[Ke.

1) ITo maHHBIM TAONHIBI PACIPEAEICHHUS CKOPOCTEH BeTpa OmpeaessieM mapaMeTpbl A u

m ypaBHEHHsI ONpPEICICHHUS CKOPOCTH BETPa MO €€ 00ECIeYCHHOCTH, KaK 3TO MMOKa3aHO
B /4/:

Vw=A (-InP )m .

Obecnie4eHHOCTh CKOPOCTH BETpa ClIeyeT pacCUYUTHIBAThH MO 3aBUCHMOCTH:
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pe
N _t

cp' p. Iz

rje t - HempepbIBHASA MPOJAOKUTENBHOCTh BETPA;
N - CpemHee YHCIO CPOUYHBIX HAOMIOJEHUH CKOPOCTH BETpa 3a TroJ 10 HaONIOAEHHAM Ha
MeTeocTaHIuu 3a nocieaaue 10-20 ner;

t, - pac4€THOE YMCIIO JIET;
ty - IPOMEXYTOK BPEMEHHU MEXAY PAa30BBIMHU HAOIIONCHUSIMU HAa METEOCTAHIIHH.

2) YuuteBas TO, YTO HPOAOJIKUTEIBHOCTh BETpPA HAJA0 NPUHHUMAaTh PaBHOU BpEMEHU
JBU>KECHUS BOJIHBI ITPU €€ pa3rOHE B Yacax, [I0Jy4aeM YpaBHEHHUE:

3) Cuutas ypaBHEHUsS MyHKTOB 1) U 2) cHCTeMOW ypaBHEHWH C IBYMsS HEU3BECTHBIMH Vw H t ,

HEOO0XO0MMO OTIPENCIUTh UX BETUINHY.
[TonyuenHnas BenuunHa Vw U SIBIAETCA pACYETHON CKOPOCTHIO BETPA.

4) 3Has BeNMYMHY pacy€THOH CKOPOCTH BeTpa MO IJIMHE Pa3rOHa BOJHBI, BBIYUCISAEM BBICOTY

BOJHEI 1%-0i1 00ecrieueHHOCTH, KOTOpasi MPUHUMAETCS 38 PacYETHYIO BEICOTY BOJHBI.

Hna mnpumepa pacu€ra HUXKE TMPUBEICHO BBIUMCICHUE pPAacYE€THOM BBICOTHI BOJHBI Ha

TaJ‘II/IMap,[DKaHCKOM BOJOXpaHUIAIIC.
1. ITo MeT€0Ha6J'IIO,HeHI/I${M MOJYYCHO YPpAaBHCHUC JI BEJIMYHUHBI CEBCPHOT'O BETpaA:
Vw=3,93(-1nP)"*,

re P= ;6 — 0,0000135¢ (t, = 50 xer)

247¢

0,75
. 0’004_7900 335

3. B pe3ynbTaTe peleHus CUCTEMbI ABYX YPaBHEHUN MYHKTOB 1 U 2 uMeem

t=0,63 gac;
Vw =28,1 M/c

4. hy,, =0,0027-28,1 [% =215m
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YK 626.814

METOA PACHETA EXEFrogHOINo COKPALLEHUA OB BEMA
BOOOXPAHUITULLA HA OCHOBE BOAHbIX BAJTIAHCOB
NMPEABLIAYLWUX JNIET EFO SKCMNYATALUA

CanpixoB A.X., 'anmapos ®.A.
(CAHUMPU um. B.J1. Kypuna)

OmauM u3 ycnoBuil 3P(GEKTUBHOW M SKOHOMHUYHOW OJKCIUTyaTallid BOJOXPAaHUIHUIIA
SIBJISIETCS. Hamu4ue MHPOPMAIUU O ero o0beMe. ITOT 00BEM C KaKIbIM TOJOM SKCIUTyaTalluH
HEMpEPBhIBHO COKpAIlaeTCsl M3-3a OCAXKIEHUS HAHOCOB. 3a ToJ B BOJOXPAHMIIHILE MOTYT
HaKaIuTMBaThCsI MUJUTHOHBI KyOOMETPOB HAHOCOB, MTOATOMY 00BheMa BOJOXpaHUIUIIa (TI0 KPUBOU
€ro 3aBHCUMOCTH OT OTMETKHM YpPOBHS BOJABI B HEM) OIpEAeNsieTcsl CO BCE BO3pacTarouieit
norpemHocTeio. ClieoBaTenbHO, HEOOXOAUM METOJl yuéTa HEeNpephIBHOTO M3MEHEHUS o0beMa
BOJIOXPAHUJIMINA B TEUCHUE TIEPUOJA €r0 IKCIUTyaTanuu. Takod pacdyeTHbI MeToa pa3padboTaH
HaMH Ha OCHOBE BOJIHBIX 0allaHCOB MPEIbIAYIINX JIET KCIUTyaTallud BOJIOXPAHIIIHIIA.

Jlnst pacuera MCHOIB30BANIM JaHHBIE O CyMMeE MPUXOJIHBIX M PACXOIHBIX COCTABISIOMIMX
BOJHBIX 0ajJaHCOB BOJOXPAHWJIMUINA 32 HECKOJIbKO MPEIbIAYIIUX TOAOB €T0 AIKCIUTyaTallud U
3Ha4YEeHHUS] OTMETKH YPOBHEH BOJIBI B HEM B KOHIE Ka)KJOTO Mecsla KaXkJI0ro U3 3THUX K€ TOJIOB.
[Ipu >TOM BBIOMpaANHCh TOABI, KOT/JA BOJOXPAHWIUINE HAMONIHSIOCH JO OTMETKH HIKE
npenenbHoro ypoBHs (HITY) wnum Omu3koit kK HEl, a MUHMMalbHas OTMETKa ObuUIa OJu3Ka K
YPOBHIO MHUHUMabHOU OTMEeTKM (YMO), Tak kak B NPOTUBHOM Cly4yae TOYHOCTh pacuéra
yxyamaetrcsi. B pacu€rax wucmonp3oBanach TakKe IPOEKTHAas KpUBas 3aBUCUMOCTH oObeMa
BOJIOXPAHUIIUIIA OT OTMETKH YPOBHS B HEM.

YMeHblleHHEe 00BbE€Ma BOJOXPAHMIIMILA C Hayajla SKCIUTyaTallud A0 pacy€THOTO roja
CJIEYET ONMpeAensiTh MO 3aBUCUMOCTH:

AV = (VMLZKC - MuH)_(ZH_ZP) = (Vmazcc _VML{H)_(ZH_ZP) > 9]

rne V. .1V, - 00bEMbBI BOAZOXpaHWINILA, ONPEAEIICHHBIE 10 TPOEKTHON KPUBOM MpU

are i
MaKCHMaJIbHOM ¥ MHHMMAaJIbHOM OTMETKax B KOHIIE MecsIIa;
2I1 u 2P — cyMMa NpPHUXOJHBIX M PACXOIHBIX COCTABJISIOUIMX BOJHOTO OanaHca
BOJOXPAaHMUJIMINA 32 MECALBI PAacYeTHOrO TIoJla, HauyWHaAs C Mecsla,
CIEIYIOUIET0 3a MeECSLlEM C MaKCUMaJlbHOM OTMETKOW YpOBHA, U
BKJIFOUUTEJIBHO 10 MECSI] C MUHUMAaJIbHON OTMETKON ypOBHSI.
B ¢opmyne (1) paznocts (V.- V) w11 AV - 00beM BOJOXPaHUIMIIA B Hadaje €ro

Maxe
sKCIUTyaTanuu (1o MpoeKTy), a pasHocTh (211 - 2P) - u3aMeHeHue ooObeMa B pacu€THOM IOy MPH
CHIDKCHMM YPOBHS OT MaKCHMaJIbHOM OTMETKHM B IMAaBOJOK 10 MUHUMAJIbHOH B MEXEHb, a
a0COIIOTHAs BEJIMYMHA 3TOH Pa3HOCTH €CTh 00BEM BOJOXPAHMWIHIIA B PACYETHOM IOy MEXAY
MHMHUMAJIBHOM U MaKCUMaJIbHOM OTMETKaMH.

Bennuuna AV, onpenensiemas o gopmyiie (1), uMeeT 3HAYUTEIbHYIO MMOTPENTHOCTD, TaK
KaKk BCE€ COCTaBISIOLIME BOJHOIO OajllaHCca MOTYT OBITh OHpElEJeHbl CO 3HAUYUTEIbHBIMU
ClIyyallHbIMU OmMOKaMH. YTOOBl YMEHBIIUTH 3Ty MOIPEIIHOCTh, CJIEIYET CHauaja ONpeaeIuTh
AV 3a HECKOJbKO MpEeAbIAYLIUX JIET, 3aT€M COCTaBUTh YpaBHEHHUE CIVIAKMBAIOLIEH KPHUBOU
3aBUCUMOCTH AV 0T 00BEMa CTOKAa MUTAIONIEH BOJAOXPAHMUIIUINE BOABI. 3aBUCUMOCTH AV oOT
BPEMEHH HKCIUTyaTallud HE MOXET OBITh MCIIOIBh30BaHA, TaK KaK B pPa3HbIC TOABI 00BEM CTOKA,
OIpeAeNAIOIEro 00bEM 3alIICHUs, MOKET U3MEHATHCS B OONBIINX Mpeeax.

3aBucumoctb AV or oObema ctoka O, ¢ Hayala SKCIUTyaTallud BOJOXPAaHMIAIIA IO
pacyeTHOro roja onpeaensercs no Gopmyie:
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AV=KO." ()
rae n u K paccunuTeIBaOTCs, COTIACHO METOAY HAUMEHBIIINX KBaApaToOB, 0 popMyiam:

m
m(anOc (nAV) - anoc D AV
n= i=1 — i=1 i=1 , (3)
mY (tn0)? —(ZEnOc)z
i=1 i=1

D 0, LnAV —nY_ (n0,)*
K = exp 2 = (4)

> ino, ’

3leChb M — KOJMYECTBO IOJOB B Hayaje HKCIIyaTallud BOJOXPAHWIMILA IO MPOEKTY,
Korja ObL omnpeneneH 00beM 3aunieHus AV.

UToOB! OnIpeIeIuTh COKpaIleHHE MOJIE3HOT0 00bEMa BOAOXpaHWININA, B popmyiax (3) u
(4) nomxeH OBITh MCNONB30BAaH OOBEM 3auMIIEHUs, ONpEENIEHHbI Mexay oTmMeTkamu YMO u
HITY. Jlns sToro HeoOXOIWMO YMEHbIIEHHE O00BEMa, BBIYMCIEHHOTO KaK pa3HHUIA MEXIy
MUHUMaJIbHOW U MaKCUMaJIbHONH OTMETKAaMM, IPUBECTH K YMEHBIIEHNIO 00BEMA, BBIYMCIEHHOTO
kak pazHuna mexay YMO u HITY. C 3Toil 11e51610 MOKHO HCTOJb30BaTh 3aBUCUMOCTb:

OmmemrxaHITY — OmmemrkaYMO
AI/norles' - AV . (5)
Ommemxka. . — Ommemka

Makc MUH

YTo0OBI onpeaACINTG  YMCHBIICHUC IIOJIHOT'O o0beMa BOJOXpaHHUJIMIIIA, MOKHO
BOCITIOJIB30BAaTHhCA 3aBUCHUMOCTBIO:

A Van =A Vnozze3 ) A VHHY =A Vnoﬂes ; .
AViny = AVyyo 1- AVyuo (6)
A VHHY
A VYMO

ITpu 3TOM OTHOLIEHUE BBIUMCIISIETCS 110 cienytouieil popMyie, cocTaBIeHHON Ha
HITY

OCHOBAaHHUU PE3YJIbTATOB HATYPHBIX HAOIIOJCHUN HA BOJAOXPAHIIIHIIAX:

AV H _,
—L = K ( ) (7)
AV pny H yy
3aech:
L H AV, 2 AV
mzfn(H )'fn(AVH )= n( Z (AVH )
_ =l HITY any = Hupy S HITY )
2 b
& H u H
my | In( )} —{ In( )}
121:{ H yy 121: H gy
AV ?
an( )-ln (AVH )—n, Z{En( }
K, = exp i=1 y HITY i=1 1y ’ 9)

Zﬁn(
Hny

rae AVy u AVyny - 00bEMBI 3auieHus OT AHA 10 Tiyounsl H u no otmetku HITY;
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m - KOJUYECTBO BOJAOXPAHHUIINIL, JaAHHBIC O CchEMKaxX yail KOTOPBIX OBLIN HMCII0JIb30BaHbI

JUIS BeIuMcieHus ny u K.
MOJTy4eHUS

Jns

YuMKypraackoro,

3aBUCUMOCTHU
Tamkentckoro u HKOxHOCYpXaHCKOTroO

(7)

HCIIOJIb30BAaHBI

NpHUBEACHBI B Ta0J. |, KpHBasi 3aBUCHMOCTH TOKa3aHa Ha puc. 1.

pe3yIbTaThI
BOJOXpaHWIHII. OTU JaHHbBIE

CHEMKHU

qamt

Tabmuma 1. Harypasle pnanHble Tamkentckoro YuMkypranckoro HOXHOCYpPXaHCKOTO
BOJOXPaHUIINIIA
Tawmken | Yumkyp | Tamken | Yumkyp HOcuoc Tamken | Uumkyp
Boaoxpanunuiie YpXaHCK
TCKOE | raHCKO€ | TCKOE€ | TaHCKoe oe TCKO€ | TaHCKOe
I'my6una H, m 2 2 4 4 4 6 6
H/Huny 0,0625 0,076 0,125 0,153 0,154 0,1875 0,229
AVy/AVuny 0,036 0,044 0,072 0,083 0,055 0,107 0,143
[Ipomomkenne TabauIH! 1
IOxnocyp | Tamkentc | Unmkypra | HOxxHOCYp
IOxnocyp | Tamkentc | Uumkypra | Uumkypra
XaHCKOe Koe HCKOE XaHCKOe
XaHCKOe KO€ HCKOE HCKOE
6 8 8 9 9 10 11
0,231 0,250 0,305 0,344 0,346 0,3125 0,382 0,423
0,145 0,146 0,212 0,267 0,274 0,196 0,267 0,427

Ucnonb3ys nanueie 1abdia.1 u 3aBucumoctu (7)- (9), nonyunnu hpopmyiny, IPUTOIHYIO s
oTpeJieNIeHNs YMEHbIIECHHS T0JIE3HOTO 00beMa pyCIOBBIX BOJoXpaHuul (puc.1).
AV H
H — 0,95(—)1,26 )
HITY

(10)

VHH \4

Ecnu IIPpHUHATDH H = HHHy, TO IIOCJIC BBIYUCIICHUS BCJIMYHNHBI YMCHBIICHUS IIOJIC3HOI'O

o0beMa MOXHO IO 3aBUCHMMOCTH (6) ONpPENeNuTh COKpAIICHHE TIOJHOTO o0bema
BOJIOXPAHUIUIIA.
H/Humy 0,5 4
04 | y = 0,1489Ln(x) + 0,5412
' .
0,3 1
0,2 1
0,11
0 ‘ ‘ ‘ ‘ oAV
0 0,1 02 03 0,4 05 AVuny
AVH H 1,26
Pucynok 1 KpuBasi 3aBUCHMOCTH =0,95( )"
VHHV HITY
Hatypusbie nannsie Tamkenrckoro, Yumkypranckoro u FOxxHoCypxaH1apbUHCKOTO
BOJOXPaHUJIUIIA
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J5ist cocTaBiieHUsT 3aBUCUMOCTH YMEHBIIIEHUSI 00beMa BOJIOXPAaHWJIHINA OT 00beMa CTOKaA 110
MUTAOIIEH ero peKe HaJI0 ONPEACITUTh 00BEMBI CTOKA, IO T'OJ]aM SKCIUTyaTallid BOJOXPAHIIIHUINA.

Hns ompenenenuss odbema cToka B UMMKYpraHCKOM  BOJOXpPAaHWJIMINE C Haudaja ero
skcrryaranuu (1960 r.) ObLTM MCHONB30BaHbI NaHHBIE (Tabn.2) oobéMax cTtoka p. Kamkagapes
(xunut. Yupaxun) no rogam, a Takxe 10 1970 rona cpennuii 00beM CTOKa 3a IO

_ 3 3
0. =224 31557600 = 706,92
c 200 20

Tabnuua 2. O6sEm cToka p. Kamkamapbs

Ton 1971 1972 1973 1974 | 1975 1976 1977 1978 1979
O0wéMm cToka p. Kamr-
KaJaaphs 3a rof, 330 800 950 560 460 73 370 830 750
0., MIH.M

1980 | 1981 | 1982 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991 | 1992
720 | 1010 | 517 495 509 535 144 894 561 315 514 643 | 1470

1993 | 1994 | 1995
1420 896 350

Ha ocHoBanmu naHHBIX 00 00BEMax cToka B UMMKYypraHCKOM BOJOXPAaHWIHUIIE 10
dbopmynam (2) - (4) monmyumiad 3aBUCUMOCTH YMEHBIICHHs 00beMa BOJOXpPAaHWUIHUIIA OT

n3MeHeHus o0réma croka p. Kamkagapes ¢1980 r. mo 2001 r.

yMEHbIICHHE MOJIE3HOro 0obeMa AV omes = 0,019 O 2 (1T)
yMEHBIIIEHUE MOJTHOT0 00beMa AV o = 0,033 0" (12)

B Tabn. 3 mpuBeneHbl pe3ysbTaThl pacyeTa yMEHBIIEHUS o0beMa UYMMKYypraHCKOTO

Bogoxpanuiaumia ¢ 1980 r. mo 2001 r.

Tabnuna 3. PacuerHbie ganHbie YUMKYpPraHCKOT0 BOJIOXPAHIIIMILA

Toxn 1980 | 1981 | 1982 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988 1989
Obwémcrokasa | yasco | 14579 | 15096 | 15591 | 16100 | 16633 | 16777 | 17671 | 18322 | 18637
rog O, MIH.M
AV, ores . MIHM | 465 493 50,7 52.1 53.5 54.9 55.3 577 | 595 60,3
AV o MIHM 60,7 64,2 66,0 67.7 69.5 71.3 71.8 748 | 77.0 78,0

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
19151 19794 | 21264 | 22684 | 23580 | 23930 | 24574 | 25218 | 25862 | 26506 | 27150 | 27794
61,7 63,4 67,2 70,9 73,2 74,0 75,7 77,3 78,9 80,5 82,1 83,7
79,7 81,8 86,6 91,1 93,9 95,0 97,0 99,0 101 103 105 107

CpaBHeHHE pe3yJbTaTOB pacuéra ¢ yMEHbIIEHHEM OObeMa MO JAaHHBIM CHEMKHU Yalld
sToro BojoxpaHwmmina B 1986 1. mokaseiBaer, uTO pacy€T MaéT XOPOIIO COBMAJAIOININE

pe3yNnbTaThl, TAK KaK pa3HUIla YMEHbBIIEHUS MoJie3HOro 00béMa MeHnbuie (+ 1 %) / 575;3 =096/

(puc.2).
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Ilpy HanUUUM AAHHBIX CBEMKHU Yalld BOJOXPAHUIIMILNA MOKHO COCTaBUTh 3aBUCHUMOCTH
yMEHbIIEHU oObeMa BOJOXpAHWIHIA OT JHA 0 KaxIoM oTMeTku. B Tabn.4 npueneHs
3HAYEHUs] OTOM OTMETKU M1 YMMKYpraHCKOIO BOJOXPAHWIMIIA, OIPENEIICHHOM II0 KPUBOU

120 -

100 -

80 -

60 -

40 -

20

—&— DVnones , MiH.M3

DVnonH , MnH.m3

YMeHblleHMe 06bema, MNH.M3

1

Puc.2. 3aBucuMocTb yMeHbIIEHHS 00bEMa

3 5

7 9 11 13 15 17 19 21

06beM cToka, mnpa.m3

YuMKypraHckoro BOJOXPaHHIIUIIA OT 00beMa CTOKA B
Hero p.p. Kamkagapes 3a nepuoa ¢ 1980 mo 2001 rr.

3aBUCHMOCTHU €r0 00BEMOB OT YPOBHSL.

Tabnuna 4. YMeHbeHus: 00beMa BOJOXPAHWININA OT OTMETKH

OtMeTKa, M 462 464 466 468 470 32\7/[10 472 474 476 478
AV/AVuny 0 0,044 | 0,083 | 0,143 | 0,212 | 0,267 | 0,267 | 0,314 | 0,374 | 0,408
480 482 484 486 488 HITY

488,2
0,466 | 0,584 | 0,686 | 0,854 | 0,996 1

[Tonb3ysicb gaHHBIME Ta0n.4, MOXXHO COCTaBUTb KPHUBYIO

3aBHCUMOCTH O00BEMa

BOJOXPAaHUJIUINA OT OTMETKH YPOBHA B HEM Ha Jt000# rof (tabdmn.5, puc. 3).

Tabnuna 5. — JlaHHBIEe KPUBBIX 3aBUCUMOCTH 00beMa YUMKYpraHcKOro BOJOXpaHHIIUIIA

OT OTMCTKH YPOBHS B HEM B PA3JIMYHBIC I'OAbI

OTMeTKa OtMmeTKa
OtmeTka, M 1970 r. 1980 r. 0 ChEMKE 1990 r. 2000 .
10 TIPOEKTY
1986 T.

462 0 0 0 0,01 0 0
464 4 2,4 1,33 0,67 0,5 0
466 10 6,99 4,96 3,79 3,38 1,28
468 22 16,8 13,3 11,29 10,6 6,98
470 40 32,3 27,1 24,11 23,1 17,7

YMO 471 50 40,3 33,8 30,0 28,7 22,0
472 62 52,3 45,8 42,0 40,7 34,0
474 88 76,6 68,9 64,48 63,0 55,0
476 120 106 97,3 91,96 90,2 80,7
478 156 141 131 125,39 123 113
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[IpoomxeHne TaOIHIBL S.

OTMeTKa Ormerka
OTMmeTKa, M 1970 r. 1980 1. 10 ChEMKE 1990 r. 2000 T.
0 MPOEKTY

1986 1.

480 200 183 172 165,06 163 151

482 256 235 221 212,23 209 195

484 320 295 278 268,52 265 248

486 400 369 348 335,98 332 310

488 492 456 432 417,30 413 387
HITVY 488.,2 500 464 439 425,0 420 395
®DITY 489,25 550 511 485 470,0 465 438

2000r.  1986r. 1970r.

484 - no npoekty 1960r.

OTmeTKa, M
N
N
()]
|

462 T I I I I 1
0 100 200 300 400 500

O6bem, MnH.m3

Puc. 3. Kpussie 3aBucumMocT 00beMa UNMKypraHCKOTO
BOJOXpAaHHUJIMIIA OT OTMETKU YPOBHA B HCM HaA PA3JIMYHBIC I'OJBbI.

O6beMa BOJIOXpaHWINIIA B 3aBUCHUMOCTH OT OTMETKH YPOBHS B HEM B JII000M IO MOXKHO
paccuuTaTh 1Mo Gopmyre:

AV
V=V, —AV,(—),
np HHV(AVHHy) (13)

riae Vip - 00beM BOJOXPaHHUIIUINA, ONPEIEICHHBIN 110 MPOEKTHOW KPUBOW;
( AV
AV iy

) - BeJIMYMHA, B3ATas U3 Ta0n.4.

JIMTEPATYPA:

1. I'mpporexHuueckue coopyxeHusi: CopaBOUYHMK NMpOeKTHpoBUIMKa. - M: Crpoiusaar,
1985. - 543 c.

2. Kpuukuit C.H., Menkens M.®. I'maposiornyeckue OCHOBBI YIPABIECHUS PEUYHBIM
ctokoM. - M.: Hayka, 1981. - 256 c.
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3. CanpikoB A.X., beneckoB b.U., 'anmapo ®.A. HanonHnenne u cpaboTka BOJOXpaHH-
JUII B MAaJIOBOJHBIX ycloBUsAX // Menmopauus u BogHoe x03siicTBo: CO. Hay4YHBIX TPYIOB /
CAHUUPU. — Tamkent, 1997. — C. 130-133.

VIK 631.4: 631.6

NOYBEHHO-MEJIMOPATUBHOE OBOCHOBAHUE OPOLUAEMBbIX
3EMEIb

CeiiTkazueB A.C., baiizakoBa A.E.
(TapI'V um. M. X. Jlynatu, HUNBX)

W3 pe3ynbTaToB MHOTOJIETHUX MCCIIEIOBAHUI W3BECTHO, YTO JIS MPOBEICHHS TPOMBIBKH
3aCOJICHHBIX 3€MeJb HEO0OXOJMMO YYMTHIBATH HX I[MOYBEHHO-MEIMOPATHBHBIC, BOJHBIC,
3eMeJbHbIe, BO3IYyIIHbIE U JaHAmApTHO-dKoJorudeckue ¢akropel. Kpome Toro, mus
COOTBETCTBYIOIIETO YYacTKa 3€MJIM Ba)XHOE 3HAaYeHHE MMEIOT OHOTeOIeHO3 Ccoo0IIecTBa
pacTeHui, >KMBOTHBIX W MHKPOOPTaHMU3MOB, XapaKTepHbIE OCOOEHHOCTH MHKpOKINMATa,
re0JIOTHYECKOE CTPOCHHE, peibe( MOUBHI.

DKOJIOTHYECKHE OCOOCHHOCTH PACTHTENbHBIX OPraHW3MOB KpaifHe pa3HOOOpa3HBI B
OTHOIICHUM TpeOOBAaHWN K IOYBEHHBIM YCIOBUSAM, DPEAKIUH Cpebl, (HU3HMKO-XUMUUYECKUM
JJIEMEHTaM TII0YBBI, €€ MEXaHHYECKOMY COCTaBY, OPraHWYECKHM BEIIECTBAM M JIIEMEHTaM
MUTaHUS.

Crnemyer oTMEeTHUTH (DAaKTOP SKOJIOTHYECKOW OIEHKH IUIOTHOCTH MEXaHHYECKOTO COCTaBa
nouBbl. [1lo MexaHHYECKOMY COCTaBy OMpeneseTCs, IPeXkKae BCEro, IPOAYKTHBHOCTh U O€IHOCTh
noyB. HecMoTps Ha OONBIIYI0O HKOJIOTHYECKYIO HPHUCIOCOOJICHHOCTh PACTEHHWH K I0YBAM
Pa3IUYHOIO MEXaHHUYECKOTO0 COCTaBa, UMEETCS OMpPENEJCHHBIA MOPOr i KaKIOW KYJIbTYpHI,
KOTOPBI HEOOXOAMMO YYHUTHIBATH NpU pa3pabOTKe MEPONPHIATHH 10 pPalUOHATIHHOMY
UCIIOJIb30BAHUIO 3€MEJb.

B menmopaTHBHOH NMpakTHKE Ba)KHO PAaCCMOTPETH B3aWMOCBSI3aHHYIO €IHHYIO CHCTEMY,
KOTOpasi 3aBUCHUT OT THIIA €CTECTBEHHOW PACTUTEIHHOCTH HA 3aCOJCHHBIX MOYBAX APUIHBIX 30H.
[Tpu >TOM y4YUTHIBATH 3aTPaThl YHEPTHH HA TOYBOOOPA30BAHME M DHEPTUIO AKKYMYIUPYEMYIO B
PacCTUTENILHOM BEIIECTBE.

CnemoBarenbHO, TpH  TMPOMBIBKE  3aCOJCHHBIX  I[MOYB  TPAAUIMOHHBIM  WJIH
YCOBEPIICHCTBOBAHHBIM BOJOCOEPEraroIuM CIoco0aMu HEOOXOAMMO YYHUTHIBATH (DAKTOPHI,
KOTOpbIE BIMAIOT Ha TIOYBOOOPA30BATENBHBIN TPOIECC, IPOLECCH BOCCTAHOBICHHS U
COXpaHEeHHUs IJI0JOPOIUS TI0YB H3y4aeMOT0 MacCHBa.

OnHMM W3 BaXHBIX IOKa3aTelled MEITMOPATUBHOTO COCTOSIHHUS OpOIIAEMBIX 3€MENlb B
NEpUOJ HMX TMPOMBIBKM W OCBOCHHUS SIBISICTCS WHTEHCUBHOCTH PACCOJICHHS M adpaluu
KOPHEOOUTAeMOro CJIOS MTOYBBL. DTO JOCTUTAETCS MyTeM ee Tiybokoro peixinenus (I'P-0,8-1,0 m)
00€CTIeYnBAIOIIET0 MOBHIIIEHUE PACTBOPHUMOCTH COJICH M JIOCTYN BO3JIyXa B KOPHEOOHMTaEMBII
cioit mouyBorpyHra. s ycraHoBiaeHHUS 3PPEKTUBHOCTH TITyOOKOTO PBHIXJICHHS MPHU TPOMBIBKE
3acoieHHblXx MoyB TOO «Koxo3ek» Ha opomaeMbix 3emisix JKamObuaickoil oOnactu Obuin
MIPOBEJICHBI HCCIIEAOBAHUS CIEAYIOMUX CIIOCOO0B TPOMBIBKH:

[MepBorit cnoco6. [IpoBoasiTcs Becmamika Imosis, €ro IUIAHUPOBKA, YCTPOMCTBO BAaJHKOB,
yCTaHOBKA JIpeHaXka, Hape3aHWe BPEMEHHBIX OpOCHUTENIel. 3aTeM B UY€K IyCKalOT MPOMBIBHYIO
BOJLY.

Bropoii cnoco6. Bcemamka mossi HE TPOBOIUTCS, a cpa3y OCYHICCTBISETCS TTyOoKoe
PBIXJICHHE CIUIOIIHBIM criocoooM (uepe3 0,5 m). B 3aBUCMMOCTH OT BOJHO-(pPH3MUECKUX CBOMCTB
MOYBBI U TJIyOMHBI 3aCOJIEHUS YIUIOTHEHHBIX CJIOEB OHO MPOU3BOAUTCS Ha paccrosHuu 0,3-3,0M.
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Kpome Toro, HapesaroTcsi BpeMEHHBIE OPOCUTENIM U BPEMEHHBINA JpeHaxX Ha riyouny 0,9-1,2m u
Ha pacctossHuM 50-100Mm. ['nmyOokoe pbIXjieHHE [enaroT [0 HalpaBiICHUIO OPOCUTENs U
MEePIEHUKYJISIPHO K BPEMEHHOMY ApeHaXxy, He JoxoAs a0 Hero 10-15 M, nHorzaa napasiesnbHO
€My, B 3aBUCUMOCTH OT YKJIOHA MECTHOCTH.

Tperuit cnoco6. IlpoBoxsitcs Bcmamika, IUIAHUPOBKA M 3aT€M OJHOCTOEYHOE WU
JByXCTO€UHOE phIxjieHue. IlepenBukenue arperata NpOU3BOAUTCS MapayljiebHO B3pPBIXJICHHON
nonoce. Komeco TpakTopa NpoXOAUT HPH 3TOM IO B3PHIXJICHHOW IOJIOCE Ha PacCTOSHUU,
o0ecrnevynBarouieM NepeKphITHE Pa3pbIXJICHHON 30HbI. BIa)XKHOCTh OUBHI HE JI0JKHA MTPEBBIILAThH
ceoeil HB, mpu Goisiee BBICOKMX €€ 3HAYEHHUSX NPOUCXOIUT YIUIOTHEHHE YK€ Pa3pbIXJICHHBIX
cinoeB. Ilepen prixieHreM HEOOXOAMMO BHOCUThH OpraHMYeckue yaoOpeHus (HaBo3) M3 pacuera
20-301/ra.

HeoOxonuMo omnpenenuTh ONTHUMalbHbIE NapaMeTpbl BPEMEHHOro JApeHaxa (TiyOuHy
3aJIeTaHusl JApPEHbI, pPACCTOSHUE MEXAy JpeHaMmu). [l ompeneneHuss pacCTOSHUS MEXAY
BPEMEHHBIMU JAPEHAMU, a TaK)K€ MPOMBIBHBIX HOPM CIIEZIyE€T PaccuuTaTh CKOPOCTh (QUIbTPALIUU
MIPOMBIBHOM BOJBI M ee cocrtasisitomue (Vy, V;). IlonobpaB paccTosiHue mMexay BpEeMEHHBIMU
npenamu (B, =50, 70 u 100 M.) (cM. TabnwuIly), onpeaensieM MPOMBIBHYIO HOPMY IO CJEIyIOIen
3aBUCHMOCTU:

N, ="k, 1)
R
rnue
N, — INpoMbIBHas HOpMa C y4€TOM MapaMeTpPOB JIpeHaXa, M;
h  —riyOuHa BpeMEHHOTO JApeHaxa, M;
K — K03 durueHT GuiabTpauy NOYBOTPYHTOB, M/CYT;
t - MPOAOIKUTEIHLHOCTh TPOMBIBKH, CYT;
R~ DACCTOSIHHE MEXKIy BPEMEHHBIMH JIPEHAMH, M (BBIUMCIICHHOE

nociie moioopa napaMeTpoB BPEMEHHOI'O JPEHAXKa).

CornacHO TEXHOJIOTMUECKOH CXeMe IPOMBIBOK IPOMBIBHbIE HOPMBI OBLIM IOJAHbI
BHagane oobemamu B 6000, 8000 u 10000m°/ra. Jlanee pacyeTHbIE MPOMBIBHbIC HOPMbI 3aBHCST
OT CKOPOCTH (pUIBTpPAIMK IPOMBIBHON BOJIBI, KOTOpasi, B CBOIO OY€pelb, MOXKET OBITh Pa3mHMyHON
B 3aBHCHMOCTH OT KO3(pduiueHTa (GuibTpamuyu MOYBOIPYHTOB, W TAPaMETPOB JIPEHAKHBIX
cereil. Kpome TOro, mpoOMBIBHBIE HOPMBI 3aBHCAT TAaK)K€ OT BOJHO-(DM3MUYECKUX CBOWCTB IOYB,
Te0JIOTUYECKUX U THAPOTEOJIOTHYECKUX YCIOBHA MECTHOCTH, CTENEHU W XMMHU3Ma 3aCOJICHHBIX
MOYBOTPYHTOB, MEXaHU3Ma MEPEIBIKEHUS BOJIBI U COJICH, N3Y4aeMbIX PaCYETHBIX CIIOCB ITOYB.
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Tabnuna OmnpeneneHue pacdeTHON MPOMBIBHOWM HOPMBI B 3aBUCHMOCTH OT CKOPOCTH
(GbunbTpanuy MPOMBIBHOM BOJIBI

[ponomx CxopocTh Paccrosuue HI;I(())IEE:}(I:M
Koaddumnuent [[IpombiBHAS MTCIILHOC  QUIILTPAILHH U ¢e MORKILY YIETOM
Th COCTaBJISIONINE, |BPEMCHHBIMU
(hunpTpamumy, HOpMa napameTpoB
3 MIPOMBIBK M/CyT JIpeHaMU TIPH
Ko, m/cyT N, m”/ra JpeHaxa
u, noabope mpu
t, cyT Vi VB Bo=50, m N, m
6000 40 0,0020 | 0,0108 23 0,573
0,3 8000 60 0,0020 | 0,0094 26 0,746
10000 90 0,0020 | 0,0075 33 0,894
6000 40 0,0033 | 0,0095 43 0,503
0,5 8000 60 0,0033 | 0,0081 51 0,642
10000 90 0,0033 | 0,0062 66 0,738
6000 40 0,0065 | 0,0062 147 0,298
1,0 8000 60 0,0065 | 0,0048 191 0,345
10000 90 0,0065 | 0,0029 315 0,314

OCHOBHBIMU TIapaMeTpaMu CHUCTEMAaTUYECKOTO TOPU30HTAJIbHOTO JApPEHa)Ka SBIISIOTCSA
paccTosiHuE MeXJy JApeHaMH, MOJOoKeHue YpoBHS TpyHTOBbIX Boj (YI'B) mocie ocymienus,
Harop BOJIbI MEXKIy ApEHaMU, IPUTOK IPYHTOBBIX BOJ K JApeHE U KoyuiekTopy. [Iputok u cTok ¢
JIByX CTOPOH BOJIbI B IpE€HY OnpeleistoTcs no Gopmye [2]:

Qo=x-4h*1t/R, (2)
rac

Qo — CTOK BOJBI K JpEHE, M;

K — Kko3duuueHT GuibTpanuu, M/CyT;

h  — Hamop rpyHTOBBIX BOA MEXIY IpPEHAMH, M;
| — nnwHa IpeHsl, M;

t - IPOLOIKUTEIBHOCTD IIPOMBIBKH, CYT;

R - paccrosiHHE MeXIy IpEHAMH, M.

[Iputok BOABI K JApEHE C TEKTapa 3a €IWHHILy BpeMeHHU (TaOiuIla) ONpenesuics Io
CJIETyIOIIEMY BBIPaKEHUIO:

o=2, 3)

3
I7ie o — MOJLyJIb IPEHAKHOTO CTOKA MPU JAaHHOM Harope IpyHTOBBIX BOJI, M /CYT.
Torna npu n3BecTHON BeMMUMHE (PAKTUUECKON CKOPOCTHU JIBMXKEHHS BOJbI B IOYBOIPYHTE
V¢, MOXKHO ONPEJEIUTh IPOMBIBHYIO HOPMY HETTO JIA 3aCOJICHHBIX MOYB [2-5] 1o ciieqyromen

dbopmyite:

N, =2 “)
q()
rae
Num — IpOMBIBHasi HOpMa (HETTO), M3/ra;
V¢ — CKOpOCTb (PUIBTPALUH B HACHIILIEHHBIX CIOAX, M/CYT.
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B pesynbraTe uccnenoBanuii pazpaboTaH MeTOJl MOBBIIEHUS 3()PEKTUBHOCTH MPOMBIBKU
3aCOJICHHBIX TIOUB C IIEJIbI0 UX PACCOJICHHS C OJJHOBPEMEHHOM 3KOHOMHEH moiuBHOUM Boabl. Ha
OCHOBE 3TOT'0 METOJIa PACCUUTAHBI CKOPOCTh M CTETIEHb ONPECHEHUs MOoYB. [lomyueHsl 3HaUEHUS
IPOMBIBHBIX HOPM HETTO [JIsi 3aCOJICHHBIX 3€MEeNb B 3aBUCHUMOCTH OT (DU3UKO-XUMHUYECKHUX
CBOMCTB IOYB UCCIIEyEMOT0 MacCHBa.
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VJIK 626.814

METOOWKA ONPEQENEHUA PACYETHOM 30HbI
BOOOOBECIEYEHHOCTH

CkpbliibHUKOB B.A.
(CAHUUWPHU um. B.JI. XKypuna)

B pesynbraTte 3amienns YuMKypraHckoro BOJOXpaHMIMILA HAOIIOAAETCS U3MEHEHHE €r0o
M0JIE3HOTO0 00bEMa M HapyIIEHUE PETyJHUPYIOIIENH CIOCOOHOCTH. DTO MPHUBOAUT K CHHIKEHUIO
BOJI000ECIIEUEHHOCTH OPOLIAEMBIX 3€MEb.

JUts ompeneieHus] PalMOHAIBHOIO peXuMa paboThl BOJOXPAaHUIIMILA BBEAEM HOBOE
MOHATHE - '"pacueTHas 30HAa BOJ00OECNEUEHHOCTH'", MOJA KOTOPHIM OyJeT TMOHUMAThCS
rapaHTUPOBaHHOE BOJ0OOECIeueHne BOJIOM B IMpoliecce 3aujeHusl BOAOXpaHuauIa. PacueTHas
30Ha BOJ00OECIEYEHHOCTH OMNPENEIAeTCS IO JaHHBIM THIPOTr€0JIOTHMYECKUX €KETOJHUKOB
V30ekckoro pecnyOJMKaHCKOIO YMpaBleHUs MO THApOMeTeoposoruu — l'ocynapcTBEeHHBIN
BOJHBIN KajgacTp "Exxero/Hble gaHHBIE O PEXHMME M pecypcax MOBEPXHOCTHBIX BOJ Cywmiu". Dtu
JlaHHBIE MIPE/ICTAaBIEHBI B BUJIE I'pauKOB, r1e:

A-A-A-A — KxpuBas BOJONOJAYM; pPACCUMTHIBAETCS IO JAaHHBIM KpPUBOH U3

TUAPOTrEOJOTUUECKUX €KETOIHUKOB;

B-B-B-B — (akTuueckas xpuBasi BOJONOJAYH; KOTOpasi CTPOUTCS 1O JAHHBIM CIIYKObI

JKCIUTyaTallluu;

C-C-C-C — kpuBas orpaHUYEHUs HATIOJHEHUS BOJOXPAHWINILA;

JIOH — nuHus orpaHNYEHUs HAOJIHEHUS.

[Inomane pacueTHOW 30HBI BOAOOOECHEYEHHOCTH CHHU3Y OXBAaThIBAET KPHUBYIO
Bopononauu (A-A-A-A), a cBepxy - kpuByto orpannueHus HanoiaHeHus (C-C-C-C). HauanbHas
KOOpAMHAaTa KpPUBOM BoAONOJaYM HauuHaeTcss co 3HadeHUs (Wp)max . Ecium pexxum paboThl,
onuceiBaeMblii kpuBoit C-C-C-C, coBmamaer ¢ pexumoM paboTsl nmo kpuoil B-B-B-B u
HaXOJUTCS B TpeJesiax 30HbI BOJOOOECNEYEHHOCTH, TO 3TO COOTBETCTBYET pPAIOHAJIHLHOMY
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pexumMy paboThl JaHHOTO BOJOXpaHuIuIIa. PacueTHast 30Ha 3aHUMAET ONpeeICHHYIO II0IIA b,
B IIpejieiaX KOTOPOH NOHKEeH MOAEPKUBATHCS PEKUM pabOThl BOJOXPAHUIHUIIIA.
Onpenensetcs nuaus orpanndenus HanoiaHenus (JIOH) o6beMa Bogoxpanuiuina:

JIOH = WH — W3, (1)
rie:
WH — HauanbHbIN 00BEM 3aUSICHUS BOJIOXPAHUIIUIIA;
W3 — haktrueckuii 00beM 3anIeHHUS BOAOXPAHMIIHINA.

MuHUMaNbHBIA HAYaIbHBIH 00BEM BOJIOXPAHUIIUINA, 00SCIICUNBAIOIINHN MMOJ0KUTEIbHbBIC
opauHathl Tpaduka. [IpuHuMaercs kak abCOMIOTHOE 3HAYECHHE HAMOOIBIIETO OTPHUIATEIHLHOTO
3HAYE€HHUS CYMMBbI Pa3HOCTEH:

(Wigmin = max |- (17, - P). ®

rue:
I1 — naHHBIC MPHUXO0/1a BOJIBI BOJOXPAHUIIUIIA;

P - JaHHBIC pacxoaa BOAbI BOAOXPAaHHWUIIHIIIA.

Omnpenensiercss HAMOONBIIUK HAYAIbHBIA 00BEM BOJOXPAHUIUINA, [JS KOTOPOTO
opauHaThl Tpaduka He npesbimaioT JIOH:

(Wy)max = JIOH — max|+i(]7l. - P) (3)
i=1

Omnpenensitorcs opauHaTsl npu (Wy)max s BCero roja:

((Wg)max)i = (Wy)max + i(ﬂi -P),

P (4)
mpui=1+12
Omnpenensitorcst opanHATH! Ipu (Wy)min 1715 BCero roja:
12 (5
(Wimin)i = (Wimax + " (17, - P), )
i=1
mpui=1+12
PacueTHas 30Ha BO1000€CTIEUEHHOCTH pacCcMaTPUBAETCS HEPABEHCTBOM:
(Wg)min < Wy < (Wg)max (6)

ParmonanbHblid pexxuM pabOTHI BOJOXpAaHMIHUINA 00eCTICYMBACTCS IPU HEPABEHCTBE (6) U
€CIIN:

Wy = (Wy)max (7)

daxTuueckas KpuBasi 00beM BOJOXPAaHWIMILA pacHojiaraeTcst Mexay KpuBbiMu A-A-A-A
n C-C-C-C.

[epBrrii cnyuail. PaccMoTpuMm pexxum paboTsl UMMKYypranckoro BojgoxpaHunuma 3a 1988
roxa (puc.1,tabin.1). PacueTnas 30Ha BojgooOecneueHHOCTH A-A-A-A —

C-C-C-C. Hanmenbmiee 3Ha49eHHE CyMMBI pasHoCTeil paHo 185,48 -10° m°.

MuHUMaNbHBIA 00BEM BOJOXPAHUIIUIIA, TTPU KOTOPOM OyaeT 00ECreueHO MOJI0KEHUE
opmuHaT, paBeH (Wy)min = 185,48 -10° m°.
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Vposens JIOH = Wy — W3 =500 -10° m® — 81,36 -10° m> = 418,64 -10° v’

(Wi)max=JIOH - 176,0 -10° m® = 418,64 -10° M — 176 -10° m” = 242,64 -10° v°.

daxTuueckuii 00beM Bogoxpanuauima Wy, o nanueiM [ masrugpomera PY3 na 01.01.88
I., COCTaBJIsIET 242,64-106 M. Wu =(Wh)max =242,64 10° M>. D10 03HayaeT, 4YTO UMEET MECTO
palMOHAIBHBIN peXUM paboThl BOJOXPAHWINILA, XapaKTepusyemblil paBeHcTBoM Wy = 242,64
10° M= (Wh)max- KpuBast C-C-C-C coBnanaer ¢ kpuBoii B-B-B-B u pacuetnas 30Ha HaxoauTcs
B 30HE€ BOJI000ECTICYCHHOCTH.

Bropoii ciayuaii. PaccMoTpum pexxuM paboTel YUUMKYpranckoro Bogoxpanuiuniia 3a 1989
rox (puc.2, Ta6n.2). HaubGonpiias orpuniatenbHas BeIUYHMHA CyMMBI pa3HocTeil otmeuena B VIII-
M Mmecsie u paBHa 142,75 10° 2. OTcro/1a HaUMEHBIINK HAYAIBHBIA 00HEM BOJOXPAHUIIHUIIA,
IpH KOTOPOM OpAMHATEI rpaduka OymyT HOMOKHTENbHBIME, (Wr)mn = 142,75 -10° .
ComnocTaBiisiss BETUYHHY CYMMBI Pa3HOCTEH Ka)XJIOTro Mecsa ¢ KpUBOW (PaKTHYECKOTo o0Bema
(Wt)min, IOTyduM HauOoyiee HM3KOPACIOIOKEHHYIO JIOMAaHYI0 KPUBYIO C TOJOXKUTEIbHBIMU
opaunHatamu. CoriacHO JaHHBIM Ta0:1.3, HauOoIbIIas BEIMYMHA CYMMbl Pa3HOCTEH UMEET MECTO
B V-M Mecsne u paBHa §89,3- 106 M .

Yposens JJOH = Wy — W3 =500 -10° M — 83,42 -10° m° = 416,58 -10° v’

HauGonbmmii o0beM BomoxpaHunumia cocTaBUT: (Wh) max = JIOH — 89,3 100 M =
416,58 -10° m’ — 89,3 -10° M’ = 327,28 -10° n’.

[Ipubapnsis cymMMy pa3HOCTEH K MOJy4YeHHOMY 3HA4eHUIO 00BeMa (Wpy)max MOTYyIUM
BEPXHIOI TOUYKY KpUBOU (Wp)max. PakTHueckuit xxe o0beM BopoxpaHwiuima Wy, MO JTaHHBIM
I'maBrugpomera PY3 Ha 01.01.89 r., cocraBnser 162,0 108 M.

PacuerHast 30Ha pacnonaraercss Mexay JoMaHbIMH KpuBbiMH A-A-A-A u C-C-C-C u
HaXOJUTCs B 30HE BO000ECIIEYEHHOCTH.

Tperuii cayuvait. Paccmorpum pexxum pabotsel YHuMKypranckoro Bogoxpanwmiuiia 3a 1990
rox (puc.3,1a6n.3). MuHUMaNbHBIA 00BEM BOJOXPAHWIMINA, NMPU KOTOpOM OyaeT obecredeHo
MoJjIokeHue opauHar, paBeH (Wy)min = -70,79 108 M.

Yposers JIOH = Wy — W3 = 500-85,48 = 414,52 -10° »’.

Haubonpmmit 066eM Bogoxpanmmuina 0yaet paBeH: (Wp)max= JIOH — 283,12 108 M =
414,52 -10° m> — 283,12 -10° m> = 131,4 -10° .

dakTuyeckuii o0beM Bomoxpanwnuima Wy , mo gaHHbIM [ nmaBruapomera PVY3 Ha
01.01.90r., cocrasaser 111,1 -10° M.

Pacuetrnas 30Ha pacnomaraercs Mexay JoMaHbIMM KpuBbIMH A-A-A-A u C-C-C-C u

HaxoaguTcCs B 30HC BO,Z[OO6€CH€‘I€HHOCTI/I.

UeTBepThiii crmydail. PaccMoTpum pexxum paboThl UMMKYpraHCKOTO BOJOXPAaHMIIIMINA 3a
1991 ron (puc.4, Tab6n.4). MuHuUMaIbHBIA OOBEM BOJOXPAHWIHINA, TMPU KOTOPOM OyIeT
obecredeHo nonoxkeHue opauHat, paBeH (Wy)min = -9,18 100 M.

3nauenust opauHat mpu Wy = 120 -10° M° B IV-m, V-M, VI-M MecsIax mIpeBHIMIAOT
yposens JIOH. Heob6xoauma KoppeKTHUpOBKa peskrMa paboThl ¢ yBETUYCHUEM PACXOIHON YacTH:
B 3IV-M Mecsie BMecto 54,9 -10° M - 64,98 -10° m°; B V-M Mmecsite BMecto 89,7 -10° M° - 146 10°
M.

Yposens JIOH = Wy — W3 = 500-87,52 = 412,48 -10° .

HauGonpmmit o0bem BomoxpaHmnuima cocTaBUT (Wp)max= JIOH — 292,46 100 M =
412,46 -10° M® — 292,46 -10° M> = 120 -10° m°,

daktuueckuit 00bemM Bogoxpanunuia Wy, mo nanasiM [ masrugpomera PY3 va 01.01.91
r., cocrapmser 120 -10° M’. DTo o03Hawaer, dYTO MMEET MECTO OTKOPPEKTHPOBAHHBIN
palMoOHANBHBIM pEeXUM pabOTHl BOAOXPAHWIMINA, XapaKTepusyemblii paBeHCTBOM Wy = 120
10° M3:(WH)max , kpuBas C-C-C-C cosnanaet ¢ kpuoii B-B-B-B, a pacuernas 30Ha Haxoaurtcs
B 30HE BOJI0O0OCCIICYUCHHOCTH.

[TsTeiit cmyuail. Paccmotrpum pexkuMm paboThl UMMKYypraHcKoro BogoxpaHuiuma 3a 1992
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rog. MuHUMaNbHBIM O00BEM BOJOXPAHUIIUINA, MPH KOTOPOM OyIeT 00EeCledeHO IOJOKEHHE
opauHat, paBeH (Wg)min = 0.

Yposens JJIOH = Wy — W3 = 500-89,6 = 410,4 10° »°.

Qdaktuueckuit o0beMm Bomoxpanunuma Wy, mo ngaHHbiM [maBruapomera PY3 Ha
01.01.90r., cocraBnser 173 -10° m’.

Cymma paznocreit B IV-m, V-m, VI-m, VII-m, X-m, X-Mm, XII-M mecdmax npeBbliaeT
ypoBenb JIOH. [annbie I'maBrumpomera PY3 HemoctoBepHbl. HeoOxommma KOppeKTHPOBKA
pexxuma paboThl ¢ yBennueHueM pacxogHout yactu Bo II-m, III-m, IV-M,V-M u VI-M mecsmax.

Haunbonpmmii 00beM BogoxpaHuWiIUIIa cocTaBUT (Wy)max= JIOH — 2374 100 M = 410,4
10° m® —237,4 10° M’ =173 -10° w’.

@dakTtuueckuii o0beM BogoxpaHwinma Wy , mo gaHHbeiM [naBruzpomera PVY3 Ha
01.01.92r., cocrasmsier 173 -10° m’. D10 03Hauaer, 4TO HMEET MECTO OTKOPPEKTUPOBAHHBIN
palMoOHAIBHBIN pPeXUM pabOThl BOJOXpAHWJIUIIA TOCIE HUCHpaBICHUS AaHHBIX [TaBruapomera
PV3, xapakrepusyemslii paBeHCTBOM Wy = 173-10° M3:(WH)max. Kpusas C-C-C-C coBnanaet ¢
kpuBoil B-B-B-B u pacueTHas 30Ha HAXOAUTCS B 30HE BOJA00OECIIEYEHHOCTH.

[ectoii cnyyail. PaccMoTpuM pexum padoTsl YUMKYpranckoro Bogoxpanunumia 3a 1995
roa. HauMmensliee 3HaueHre CyMMbl pa3HocTel - 65,36 10° M’

MuHuManbHbI 00beM BOJOXPAaHWIMING, NMPU KOTOPOM Oyaer o0ecrnedyeHo MOJIO0KEeHUe
opauHat, paBeH (Wy)min = 65,36 10° M2,

Yposers JIOH = Wy — W3 = 500 -10° m° — 95.78 -10° m” = 404,22-10° u”.

(Wi)max= JIOH — 168,34 -10° m® = 404,22 10° m® — 168,34 -10° M’ = 235,38:10° m’.
daktuueckuii o0beM BomoxpaHuwnuma Wy , o aaHHeM [nasrunpomera PY3 na 01.01.95 r.,
cocrtaBiser 161,2- 10% n°.

PacuerHast 30Ha pacnonaraercss Mexay JoMaHbIMH KpuBeiMM A-A-A-A u C-C-C-C u
HaXOJUTCS B 30HE BO000ECIIEYEHHOCTH.

Ta6nuna 1. Pexxum pa6oTel UnMKypranckoro Bojoxpanuiuiia 3a 1988 rog mo gaHHbIM
I'maBrugpomera PVY3

Mecsn I II 111 1\ Vv VI VII VIII IX X XI XII T'on
Tpuxom, 10°M° | 430 | 420 | 102 | 189 | 158 | 184 | 351 | 241 190 | 365 | 301 | 366 | 68052
Pacxon, 10°m° 14| 221 905 115 | 119 | 124 | 143 103 348 | 860 | 256 | 1,56 | 77552
PasHocTh, 100M° | 31,6 | 1901 | 115 | 740 | 39 | -105.6] -13949| -100,59| -158 | 27.9 | 27.54 | 3504 295
S;th:g i 106 316 | 515 | 630| 1370 | 1760] 704 | -69.09 | -169.68| -18548| -157.58| -130.04| -95.0 -95

Hocreit, 10°m
Opmumateinpn | ) o o260l 2484 361,4| 2558
(Wo)min= JOL PO sanas | 00 P08 1639|158 0 27,90 | 5544 | 9048 ;
= 185,48 -10°w’
Opmumateinpn |01 sou 1| 3056 418,6| 313,0
(Wo)max= D2 2P 00| ameea | HBOL IO umass | 7205 | 5706 | 85,05 | 112,60 | 147,64 ;
=242 -10°°
gvpm;Z;Talg?H3 273,6] 293,5| 305 | 3790 | 4180| 312.4| 17291 7232 | 56,52 | 8442 | 111,96 | 147,0 ;
—247 -10°u
H

Hpumedanne: W= 242 -10° M (a 01.01.88 1.); JIOH = 418,64 -10° ™’
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JIOH = 418,64 -10° m?

L X8 - .
_ \ o——CymrrrapasTocTeii —
g A —e—— OpmHats! npu (Wn)min —
B 4///./ — - 8— - Opunartsl mpu (Wn)max —
— L —>¢— Opaunatel npu WH |
P —% A |
— 176,01 0°W°
2 A0 RSl xc
== . . NN
= £ . < N B | ¥
z| = NS . T e
g 5 .-%° \»\ ]
| 1I 111 v \% VI VII| VI | IX X XI
YWr)min =-185,48-10° M .,
(W, )max =418,64-1764=242,64:10° m? N o :
JIOH = 500-81,36=418,64-10° v’ e e
| | | e ligs ug- 100w

Puc.1. - Pexxum paGotsl UMKy pranckoro Bonoxpanunuiia 3a 1988 r. no  manxeM ['maBrunp omera
PVs

Tabnuna 2. Pexum pabotsl YUuMKypraackoro Bojoxpanuiaumia 3a 1989 roa no jaHHsIM
I'maBrugpomera PVY3

Mecsin I II | IOr | Iv | V. | VI | VII | VIII IX X XI | XII | Tog

[Ipuxon, 10°m° | 30,8 | 29,9 | 66, | 55,6 | 32,1 | 7.41 | 424 12,4 4,58 14,5 29,8 | 51,0 | 339,32

Pacxon, 10°%° | 1,25 | 5,95 53,9 | 359 | 29,0 | 81,3 109 65,8 1,21 1,46 2,17 | 0,73 | 387,67

PazHocTb,

03 104,76 | -53,4 | 3,37 | 13,04 | 27,63 | 50,27 | -48,44
10°m

29,55123,95| 13,0 | 19,7 | 3,1 |[-73,89

Cymma
pa3HOCTEN, 29,55| 53,5 | 66,5 | 86,2 | 89,3 | 15,41 | -89,35 |-142,75|-139,38 | -126,34 | -98,71 |-48,44 -

10°m°

OpauHaTH pH
(Wn)min = 172,3 (196,25|209,25|228,95|232,05(158,16| 53,40 0 3,37 16,41 | 44,04 |94,31 -

=,142,75 -10°™’

OpauHatel npu
(Wn)max = 356,83(380,78(393,78|413,48(416,58(342,69| 237,93 | 184,53 | 187,90 | 200,94 | 228,57 [278,84| -

=327,28 -10°m°

Opaunara npu
Wa=162 191,55 215,5 | 228,5 | 248,2 | 251,3 |177,41| 72,65 | 19,25 | 22,62 | 35,66 | 63,29 [113,56 -

-106m3

Hpumeuanne: Wy= 162 -10° M (1a 01.01.89 1.); JIOH = 416,58 -10° M’
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JIOH = 416,58 -10

] 6 H3
Ry TTTTTTT ]
S e P S C . ---®--- CymMmMa pa3HocTeii
A —*—€ 'Y —&— Opaunatsl npu (Wn)min
-y~ ® - Opaunarel npu (Wn)max
-  —>—Opaunatel n1py WH |
< |
£ Q -
oL BT TN it
-~ - e -
A+ s <\ v e
p=1
g‘ j. o 8o On /)'
V v . I----'I-I‘I-‘ WV l’ 7\ ‘\’7£<\‘7I VHI Jv AXI
b RN e
SARARNARARE! ]
(WH)min =142,75-16 »’ " Lt
— (WH)max = 416,58-89,3=327,28-16 ' ®__ BEChed
| JIOH = 500-83,42=416,58-10° »’ - L ak i
142,751
N O O I O b

Puc.2. - Pesxxum paboTsl YUMKyprauckoro Bogoxpanwiuiia 3a 1989 r. mo  gaHHbBIM
I'masrugpomera PY3

Ta6nuna 3. Pexxum paboTel UnMKypranckoro Bogoxpanuiuiia 3a 1990 rog mo gaHHbBIM
I'maBrugpomera PVY3

Mecsii I | o] 1 v | vI| vi| vii| vir| IxX X XI | XII| Ton
Hpnxoz[, 106M3 439 52,2 84,6 169 67,5 21,0 2,96 2,74 12,8 24.8 239 32,6 538,00
Pacxo,[[, 106M3 0,74 | 0,64 12,8 52,4 90,1 100 142 116 10,5 2,07 1,25 3,93 | 532,43
PasznocTs, - -

106M3 43,16| 51,56 71,8 116,6 | -22,6 -79 139.05| 113.26 2,3 22,73 | 22,65 128,67 5,57
Cymma 260,5

paSHOCTeﬁ, 43,16] 94,72| 166,52| 283,12 2’ 181,52 | 42,47 | -70,79| -68,49| -45,76| -23,11| 5,57 -
10°m°

OpauHathl

fipu 113,9) 165,5 237,31 353,91 331,3 252,31 | 113,26 0 2,30 25,03 47,68 | 76,36 -
(Wn)min: 5 1 1

=70,79 -10°m°

OpHHHaTH 174,5| 226,1 391.,9 136.9

npu (Wn)max = 6, 2’ 297,92| 414,52 2’ 312,92 173,87| 60,61 62,91 85,64 | 108,29 7’ -
=131,4 -10°°

OpHHHaTa fput 154,2| 205,8 371,6 116,6

WHZI 1 1,1 6’ 2’ 277,62| 394,22 5 >71292,62 | 153,57 40,3 42,61 65,34 | 87,99 7’ -
1083

Hpumeuanne: Wy=111,1 -10°m’ (12 01.01.90 1.), JIOH = 414,52 -10° M’
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— 1 JIOH=414,52 -

i

(Wu)ma
Wi

—*X—0

- - @ - - Cymma pa3HoCTe
—&— Opaunartsl npu (Wn)min
— -® — OpauHats! npu (Wn)max
pauHaTh! Ipu WH

(WH)min =-70,79-10° »’
(WH)max = 414,52-283,12=131,4-10° »’
JIOH = 500-85,48=414,52-10° M’

Puc.3. - Pexxum paboter YnMkypranckoro Bogoxpanmiuima 3a 1990 r. mo  JaHHBIM

I'maBrugpomera PY3

Tabnuua 4. Pexxum paboTsl UnMKypranckoro Bogoxpanunumia 3a 1991 rox nmo gaHHeIM
['maBrugpomera PVY3

Mecsir I 1I 111 v \Y% VI VII VIII IX X XI XII | Toxm
puxon, 10 | 443 | 57,6 | 134 [130,15) 146 | 69,1 | 10,7 | 6,06 | 142 | 22,6 | 296 | 87 | 751,16
Pacxom, 10°M° | 078 | 0,68 | 7,00 | 54,9 | 89,7 | 112 | 147 | 121 | 217 | 122 | 220 | 1,15 | 590.1
Pasmocts, 10°M° | 43,52 56,92 [127,00( 75,1 | 56,3 | -42,9 | -136,3 |-11494| 75 | 104 | 7.6 |8585| 161,5
Cymma
pasHoCTeii, 43,52 | 100,4 [227,44(302,54(358,84(315,94 179,64 | 647 | 572 | 67,6 | 752 [161,05 -
10°m°
OpauHatel Ipu
(W) max 97,14 |154,06(281,06(356,16/412,46|369,56| 233,26 | 118,32 | 110,82 | 121,22 | 128,82 [214,67| -
=53,6210°M°
Opaunara DI ) 63 52(220,44(347,44/422,54|478,84(435,94] 299,64 | 184,7 | 177,2 | 187.6 | 1952 [281,05 -
W,=120 -10°m
OTmeTKa 478,7 |481,04] 485 |486.5 | 487.5 | 485.8 | 4807 | 473,7 | 412.9 | 4742 | 4746 |4792| -

KoppekTupoBka pexkrma paGoThl BOJOXPAHUIUIIA TyTEM YBEIHUYCHHS PACXOIHON YacTu
B IV-M 1 V-M Mecsamax
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Hpuxox, 10°m’ 443| 57,6 134| 130| 146 | 69,1 10,7 | 6,08 142 | 22,6 | 296 | 87| 751,16
Pacxon, 10°m° 0,78| 0,68| 7,0 | 64,98/ 146 | 112| 147 121 21,7 122 | 22,0 | 1,15] 656,08
PasHoctb, 10%M° | 43,52| 56,92 123’0 65,02 0 | -42,9| -136,3| -114,94| -7,5 10,4 7,6 | 85,85 95,08
Cymma 100,4| 227,4| 292,4| 292.4| 2495

pasHocTei, 43,520 4 g g o | 11326 -168 | -9.18 | Ll 9,18 | 95,03 -
10°m°

OpanHaThI IpH 52,7 1029’6 2326’6 30i’6 30i’6 252’7 122,44 7,5 0 10,79 | 18,36 | 104,2 -







Tabnuna 5. - [Tokazatenu pexuma padoTbl UIMKYpraHCKOTO BOJAOXPAaHUIIHILA 32 IEPUOJT
1988-1995 rr.

(W) min = -185,48 -10° m".

(Wi)max=JIOH - 176,0 -10° m* = 418,64 -10° m> — 176 -10° M’ =
=242.64 -10° m°.

Wy = 242,64 -10° »’.

Wi =(Wi)max =242,64 -10° v’

HNmeeT mecTo paI_[I/IOHaJ'ILHHﬁ PEKUM pa6OTBI BOJOXpAaHHJIMIIA
(W)min = - 142,75 -10° M.

(W) max = JIOH — 89,3 -10° M> = 416,58 -10° m® — 89,3 -10° m’ =
=327,28-10° m’ .

Wy=162,0 -10° »’.

(W) min = -70,79 -10° n°.

(Wi)max=JIOH — 283,12 -10° M* = 414,52 -10° M — 283,12 -10° m* =
=131,4-10° »°.

Wy=111,1 -10° »°.

(W) min = -9,18 -10° »°.

(Wi)max=JIOH — 292,46 -10° M = 412,46 -10° M> — 292,46 -10° M° =
=120 -10° m’.

1991 1. | Wy =120 -10° m".

Wi =(Wi)max = 120 -10° .

HMeeT MeCTO OTKOPPEKTUPOBAHHBIN PAllMOHATIBHBINA PEKUM pabOThI
BOJJOXpaHWINIIA

(WH)min =0.

Wy =173 -10° .

(Wi)max=JIOH — 237,4 -10° M> = 410,4 -10° m® — 237.4 -10° m* =
1992r. [=173-10° .

Wi =(Wi)max = 173:10° v°.

HNmeer ™MecTOo OTKOPPEKTUPOBAHHBIM pAIMOHATBHBIA PEXUM  PabOTHI
BOJIOXPaHUJININA [10CJIe UCIIpaBiIeHUs JaHHbIX ['masrugpomera PY3
(W) min = - 65,36 -10° r”.

(Wi)max= JIOH — 168,34 -10° M® = 404,22 -10° »® — 168,34 10° »° = =
235,38-10° m’.

W= 161,2-10° m°.

1988 r.

1989 r.

1990 r.

1995 .
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YK 681.121

METOAMKA TPAAYWPOBKU LLINTOBBLIX BOAOBLINYCKOB
MAPOTEXHUYECKUX COOPYXEHUU

CkpblibHukoB B.A., Uoparumos U.1O.
(CAHUUWPHU um. B.JI. XKypuna)

B Hactosimee Bpemsi ILIUTOBBIE COOPYXKEHHS HCIIONB3YIOTCS B KadyecTBE CpEICTB
u3MepeHuss pacxoga Boabl. Kaxmoe coopyxkenme wumeeT cBou ypaBHenus Z = f(Q),
XapaKkTepu3ylollne JaHHoe coopyxeHue. [IpeacraBusercs BO3MOXKHBIM COCTaBUTh 3aMKHYTYIO
CUCTEMY YpaBHEHHUH, KOTOpasl IMO3BOJIMT OINPEAENSATh PACXOJ BOABI M BEIMYMHY OTKPBITHS
3aTBOpA.

L{enp HACTOSAIINX UCCIIETOBAaHUN COCTOUT B TOM, YTOOBI BHIOPATh YPABHEHHUS

Z = f(Q) nnsa 3aromnenHnoro pexxuma u H= f(Q) mas cBOGOAHOTO peXUMa CONPSIKEHUS
ObedoB, a 3aTEM COCTABUTHh 3aMKHYTYIO CHCTeMY ypaBHeHHMH. JlomyckaeTrcs HCIONIb30BaTh
MOCTOSTHHOE 3Ha4YeHue KoddduimenTa pacxoaa (L = const, 0COOCHHO B OTHOIIEHUH CBOOOIHOTO
pexumMa conpsikeHus: 0bedoB.

HatypHble naHHbIE ¥ TOCTPOCHHBIE IO HUM (DaKTHYECKHE HOMOTPAMMBI IPUHUMAIOT Z OT
"0" mo "3,5". Bce HOMOrpaMMbl, pPacCUUTaHHbIE MO OCHOBHOMY YPaBHEHUIO MPOILYCKHOU
CIIOCOOHOCTH COOPYXKEHHS, MMEIOT KPHUBOJHHEHHYI0 (popMy, a rpaayupoBaHHbIE (aKTHIECKUE
JaHHbIE MOTYT HMMETh KaK MNPSIMOJIMHEHHBIM, TaK M KPUBOJWHEWHBIH BuA. g mocTpoeHus
rpaZlyipoBaHHON HOMOTPaMMbl MCIOJb3YIOTCSl HATYpHBIE JaHHBIE. Bce HOMOrpaMMBbl CTPOSITCS ©
MpEANoiaraéMbIM TMOCTOSHCTBOM MPHUHATOrO "a'", MOATOMY OHHU HE [aOT TOYHBIX PEIICHUMH.
Bnauane ctpost Homorpammy "a"= f(Q), 3atem H= f(Q).

Jlnsg Toro 4dYTOOBI TOCTPOUTH 3aMKHYTYIO CHCTEMY YpaBHEHHI, HE0OXOoAuMO s
OCHOBHOTO YypaBHEHHUsI NPHUHATH YCJIOBUE, KOTOPOE CHAENAET CUCTEMY 3aBUCHUMON TOJBKO OT
pacxona BoasI Q.

B vacTHOCTH [7151 3aTONJIEHHOTO PEXXMMa MOXKHO 3aIIUCaATh:

Z=2,28-0,076Q. (1)

BTOpOG YPaBHCHUC MOXKHO OBLJIO OBI OCTABUTH ITOCTOSHHBIM u = const, uiu IIPpHUHATH €T0o
B BUJC:

1 =0,94 —0,197-Z . )

[Tonyuennsie ypaBHenus (1) u (2) mpeacTaBisiFOT 3aMKHYTYIO CUCTEMY YPaBHEHUH s
3aTOIUICHHOTO PEKMMa COMPSHKEHHOTO Obeda. YpaBHEHHE MPOIYCKHON CIIOCOOHOCTH KaHala
«JlyCTIUK» UMEeT CIeIy O BUI:

Q
a=
b-n-(0,94—0,197Z )\[2g:[2,28 - 0,00760

7 =228-000760 4)

)

Jlis cBoOomHOro pexuma compsbkeHus: ObedoB kanana «JleBoOepexxnbiii Kapacy»
IpeJIaraeTcs:

H =0,1520, (5)
KaHajia «XaHbIM:
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H =0320 (6)

B mpouecce rpagyupoBku usmepsitorcs Q, a, H u paccuumThIBalOTCS 3HAUCHUS (4 TI0
YPaBHCHHIO:

pH= g ;
b-a-n2g\JH-0,64-a )

a .
3arem ctpoutcs rpaduk y = f (E) U OIIPENEIAETCS €r0 AHAJTUTUYECKUI BU!

Q:f(%].b.a.n@m. ®)

[Ipu moctositnnoM 3Hauennu H ¢popmyina (8) mo3BosiseT paccuynTarh TaOIUIy KOOPJIUHAT B
Buzae Q =f(a). CymectByer emie oauH BapuanTt. [Ipunumaem p =0,793= const u onpezensiem:

Q=b-a-n-p2gJH-0,64-a, ©)

O=u-B-a 2g(H—§, (10)

rie B=bn

[Tocne omnpenenenus kodpduiueHTa pacxoga OCTaeTcs OJHO YPaBHEHHUE C JBYMs
Hem3BecTHbIMH Z = f (Q) s 3aTOIUICHHOTO pexuma comnpspbkenus ObedoB m H= f (Q) mus
CcBOOOIHOIO pexxuMa compsikeHus ObedoB. Eciu moctpouts mo kosdduiuenty rpaduk, To
KPHUBBIE PACIIONOXKATCS HA BCEM €ro MoJje. JTO YKa3blBaeT Ha TO, YTO CYIIECTBYET JBE BEIUIMHBI
IUIS OTKPBITUS U s 3aTOIUIeHUs Z. [{ns cBoOOAHOTO MCTeYeHHS CYIIECTBYET OHa BenuunHa H.

SAKAIOYEHHE

1. B mocnenHee Bpemsi IIMTOBBIE OTBEPCTUSI BOJOBBITYCKOB pPAacCMaTPUBAIOTCS Kak
Cpe/cTBa U3MEpeHus pacxo/ia Bojbl. OCHOBHOE ypaBHEHUE MPOMYCKHON CIIOCOOHOCTH COJIEPKUT
TPU HEW3BECTHBIX BEIMYMHBL W, a, Z WIU W, a, H, COOTBETCTBEHHO KO3(p(MUIMEHT pacxoja,
OTKpBITHE 3aTBOpa W mepenana ypoHed (mnm H). PaccmarpuBaercst nBa pekuma COMPSHKEHUS
O0be(hoB: 3aTOTUICHHBIN 1 CBOOOTHBIH.

2. BblOpanHble AJis HMCCIEIOBAaHUS KaHalbl MPEACTABISIIOT JiBa YyKa3aHHBIX pEXUMa
conpspkerus 0bedoB: k. «/lycTinuk» u kanansl KazanuHcKoro ruipoysia - 3aTOIICHHBIH PEXUM;
K.«XaHbIM» U K.«JIeBoOepexHubiii Kapacy» — CBOOOIHBIN pEeXHUM.

3. B OCHOBHOM ypaBHEHMHM MPOIMYCKHOM CIOCOOHOCTH MJis 3aTOIUIEHHOTO pexuma
conpsbkeHus: O0bedoB ompenensitor U =f (Z), mias cBobomHoro pexuma - W = const. [locie
OTIpeJIeNICHHUS L OCTAIOTCA IBa HEM3BECTHBIX - a, Z v a, H.

4. Cepus rpagukoB ImpeacTaBisieT coO00il HOMOTpaMMBbl, KOTOPbIE OXBAaTHIBAIOT BCE IOJIE
3HaueHud a U Z . Tak kak HOMOrpaMMbl HE JAlOT TOYHOI'O PEUICHMS, TO JIsI HOMOTPAMM IO
HATYPHBIM JTaHHBIM HEOOXOAMMO ONPEeIUTh 300y BiusHus Z = f(Q).

5. 3aMKHyTas CHUCTeMa YpaBHEHHMM TPONMYCKHOW crmocoOHOcTH K. «JlycTimky»
(3aTOIJICHHBIN PEKUM) JJISI OTKPBITHSI 3aTBOPOB COCTOUT U3 YPABHEHUIA:

7 =2,28-0,0076-Q; n=0,94 - 0,197-Z.
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3aTOTUICHHBIN PeXUM comnpsikeHust ObeoB kaHama «JlycTiamk»

Pacxon Bojbl, M3/c

o | 1 [ 2 3 | 4 | s | e | 7 | 8 9
OTKpBITHE 5-M 3aTBOPOB, M

- 0,006 0,012 0,018 0,024 0,030 0,036 0,042 0,048 0,054
10 0,060 0,066 0,072 0,077 0,083 0,089 0,095 0,101 0,107 0,113
20 0,118 0,124 0,130 0,136 0,142 0,147 0,353 0,159 0,165 0,170
30 0,176 0,172 0,187 0,193 0,199 0,204 0,210 0,216 0,221 0,227
40 0,233 0,238 0,244 0,250 0,255 0,261 0,267 0,277 0,278 0,283
50 0,289 0,295 0,299 0,306 0,311 0,317 0,323 0,328 0,354 0,339
60 0,345 0,351 0,356 0,362 0,367 0,373 0,378 0,384 0,390 0,396
70 0,401 0,407 0,412 0,418 0,424 0,429 0,435 0,440 0,446 0,452
80 0,457 0,463 0,468 0,474 0,480 0,485 0,491 0,437 0,503 0,508
90 0,514 0,520 0,525 0,531 0,537 0,543 0,548 0,554 0,560 0,566
100 0,572 0,577 0,583 0,589 0,595 0,600 0,613 0,624 0,639 0,624
110 0,630 0,636 0,642 0,643 0,654 0,660 0,666 0,672 0,678 0,685
120 0,690 0,696 0,703 0,709 0,716 0,722 0,728 0,734 0,741 0,747
130 0,753 0,759 0,767 0,772 0,778 0,785 0,792 0,798 0,805 0,311
140 0,818 0,825 0,832 0,835 0,851 0,852 0,859 0,366 0,871 0,879
150 0,886 0,894 0,900 0,908 0,915 0,922 0,928 0,937 0,944 0,951
160 0,959 0,966 0,974 0,981 0,989 0,997 1,004 1,012 1,020 1,027
170 1,035 1,043 1,051 1,060 1,068 1,076 1, 84 1,093 1,101 1,110
180 1,119 1,127 1,136 1,145 1,154 1,163 1,172 1,181 1,191 1,200
190 1,209 1,219 1,235 1,210 1,249 1,258 1,269 1,280 1,289 1,300
200 1,310 1,321 1,3321 | 1,343 1,354 1,365 1,377 1,388 1,399 1,412
210 1,423 1,436 1,448 1 | 1,460 1,473 1,485 1,498 1,512 1,525 1,539
220 1,553 1,567 1,581 1,596 1,610 1,625 1,644 1,656 1,672 1,688

230 1,704 - - -- - - - - - -
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YK 626.842.3

OBOCHOBAHME LIEJIECOOBPA3HOCTU NPUMEHEHUA TEXHUKH
NOJMIMBA PACCPEAOTOYEHHOU CTPYEWU NO ANMMHE BOPO3Abl

CooOuroB A.Y.
(ABIMOKAHCKUHN CETBCKOX035HCTBEHHBI HHCTUTYT)

B Hacrosiiee BpeMs, Kak B Hallleil cTpaHe, Tak U 3a pyOekoM, B OPOIIAEMOM 3eMIIEJEIUN
apuIHON 30HBI MPeo0saAaT CHOCOOBl MOBEPXHOCTHOTO CaMOTEYHOTO MOiMBA. B cBs3u ¢ 3TUM
OOJIBIIMHCTBO HAy4YHO-HCCIIEOBATEIBCKUX PAa3pabO0TOK MOCBSAIIEHO OOpO3AKOBOMY IOJIMBY, M B
9TOM HaIpaBJICHUH HAKOIJICH OOJIBIION MPOU3BOJICTBEHHBIH OIBIT.

JIOCTOMHCTBA M HEIOCTAaTKU IOJMBA IO OOpO3JlaM JOCTaTOYHO HOJAPOOHO OCBEIEHBI B
JUTEpaType.

OnHUMH M3 OCHOBHBIX HEJOCTATKOB IOBEPXHOCTHBIX CAMOTEUHBIX IIOJIMBOB SBIISIOTCS
HEPAaBHOMEPHOCTbh YBJIAXKHEHHs MOYBBI MO JUIMHE OOpO3Abl M HAIWYHE MOBEPXHOCTHOTO U
riryOuHHOrO cOpocoB. I10BBICHTE PAaBHOMEPHOCTD YBJIQXKHEHUS MOYBBI 110 JJIMHE OOPO3]1bl MOKHO
IyTEM HCIIOJIb30BAHUS DPA3IMUHBIX 3JIEMEHTOB TEXHUKHM IIOJMBA: YBEJIMYEHMsI pacxoAa BOIbI;
[OJIMBA IO HPOTOYHBIM OOpO3JaM €O COpPOCOM; YMEHBIIEHUS JUIMHBI IOJMBHBIX 00po3d U JIp.
OnHako yMEHBIIEHUE JIUHBI OOPO3], CIIOCOOCTBYIOIIEE PABHOMEPHOCTH YBIIAQ)KHEHUS MOYBBI U
CHMJKAIOIlee TOTEpU BOJbl HAa IMOBEPXHOCTHBIM M OCOOEHHO IIIyOMHHBIA COpOC, OTpULATEIBHO
BIUSET Ha BAXHEUIIUN TEXHUKO-3KOHOMMUECKHUH IIOKAa3aTellb - IPOU3BOJUTENIBHOCTh TpyJa Ha
IIOJINBE.

[Ipy ucnonb30BaHMM OOBIYHBIX CIIOCOOOB MOBEPXHOCTHOTO TIIOJIMBA B  YCIOBHSX
TEpPACUPOBAHHBIX CKJIOHOB UX OTPULATEIbHBIE ITOCIEACTBUS elle 00JIee OILy TUMBI.

Ilo pesynbraram aHanu3a JUTEPaTYpPHBIX MCTOYHHUKOB U IIPOBEACHHBIX IOJIEBBIX
UCCIIEZIOBAaHUM, MPH CYLIECTBYIOIIEH TEXHOJIOTMH MOJA4u BOABI B TOJIOBY IOJIMBHBIX OOpO3[1 ¢
y4eToM  crenu(puuecKkux OCOOEHHOCTeH  OpoOLIeHHs KPYTHIX CKJIOHOB  HPEACTaBISETCS
HEBO3MOXHBIM PEIINTh MPOOIEMYy OpPOIIEHUS Teppac TOJNBKO IMyTEeM ONTHUMAJIbHBIX COYETaHUN
9JIEMEHTOB TEXHHMKH MonuBa. Bugumo, nosromy muorue asropsl [b.®. Kambapos, b.T. Tpycnaes,
M.H. UcaGaeB] B CBOMX HCCIICIOBAHUSAX TTOJIMBOB MHOTOJICTHHX HACAKICHUN Ha TEPPACHPOBAHHBIX
CKJIOHaX OCHOBHBIE YCWIMsSI HalpaBUIM Ha COBEPLICHCTBOBAHUE BHYTPUXO3SICTBEHHOMN
OpPOCHUTEIbHOW CETH M M3YYCHHME Pa3HbIX BAPMAHTOB TEXHOJOTUU PACCPEAOTOYCHHOM MONAaYU BOJBI
1o JUIMHE 00po3[ (KameabHOEe, BHYTPUIIOYBEHHO-0YaroBOE OpPOILEHHE, OPOILIEHHE CUCTEMOM THIa
«bapbotep»). He oTpumas ompeneneHHBIX JOCTOWHCTB ATHX TEXHHYECKHUX PELICHHUH, CIEIyeT
OTMETHUTh UX 0OJiee BBICOKYIO CTOMMOCTH, IOBBILIEHHbIE TPEOOBAaHUS K KaueCTBY OpPOCUTENIbHOU
BO/IbI, OOJIBIIME 3aTpaThl MAaTEPUAIOB M TpPyJa HA CTPOMUTEIBCTBO M SKCIUIyaTallMI0 CUCTEM B
YCIIOBUSAX pelibeha TeppacUPOBAHHBIX CKIOHOB.

VYuauTeiBass 9T HENOCTAaTKH, B JaHHOH paboTe Tmpeiaraercss TEXHUKA IOJIMBA
paccpeloTOUeHHOM Mojavyel BoJbl B OOPO3/bl U3 MOJIMATUIEHOBOI'O MOJMBHOIO TpyOOINpoBoja ¢
OTBEPCTUSIMU MaJIoro Auamerpa (25-32 M), IpoCBEpIEHHBIMU PaBHOMEPHO uepe3 3-5 M Jpyr ot
npyra no ero jgiuHe. Tpy6ompoBoabl amuHoi 100-200 M KpemsiTcs Ha HUXKHIOIO IIMaJEPHYIO
IPOBOJIOKY, HPOTSHYTYIO BJOJb OOpPO3l € psAIOM MHOIOJETHUX HacaxaeHui. CylIHOCTb
IIpeyIaraéMoi TEXHUKH IIOJIMBA — 3TO 10/1a4a OPOCUTEIBLHOM BOABI OAHOBPEMEHHO 10 BCEH JUIMHE
MOJIMBHOTO TPYyOONpOBOJa Yepe3 HeOONbIINe PACCTOSHUS MAIBIMH M OJAMHAKOBBIMH PACXOIaMHU
IIOJINBHBIX CTPYH. B 3TOM citydae B mpouecce 1ojinBa NPOUCXOIUT BIUTBIBAHUE BOJBI B IOYBY U
YaCTUYHOE HATIOJHEHUE TIOJIMBHOM OOPO3.IBI (MITH OTPE3KOB MPEPBIBUCTBIX OOPO3N).

ITpu pa3zpaGoTke NpPUHIMIA 3TOM TEXHHKA IMOJUBA HCIOJIb30BATIUCH PE3YJbTAThl MOJIEBBIX
UCCJIEJIOBAaHUM BIIUTBHIBAHUS U MPOJBMIKEHMS MOJMBHBIX CTPYyH 1o O0Opo3naM, INPOBENEHHBIX
aBTOPOM, a TaK)Ke Pe3yJbTaThl aHAIU3a (POPMYJIbL:
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x t*
x=s ()
v,
AH»anu3 >ToH (1)0pMYJ'IBI IMMOKAa3bIBACT, YTO OTHOMICHUC MCXKIAY BCIWYMHAMU pacxoda U
JUIMHOM JToOeraHusl MOJIMBHBIX CTPYH 3a OJHO U TOXKE BPEMSI MOXKET OBbITh BBIPAXKEHO CIJIETYIOIIUM

HEPAaBCHCTBOM:

g9 1|
Qo2 —<—,
oA a | @

i€ qi1, q2 - PacXo/ibl MOJUBHBIX CTPYH, J1/C;
1;. 1, - nnuHBL fOOGETaHus TOJUBHBIX CTPYH 3a OJUHAKOBOE BpEMs, M.

[Ipu npopomxurenbHocTd nogadu Bojbl 1,0-5,0 u m otHowenuun q/q; = 0,008-0,8 n/c
BennuuHa lp/l;  coorBerctBenHo coctaButr  0,038-0,9 M, 4Yro moOATBEpXkKAAET  OOLIYIO
3aKOHOMEPHOCTh. Eciu MpUHATE 1 =] (2 , TO €CTh PaCCPEIOTOYHTH MOJIMBHYIO CTPYIO ) B ] MeCTaxX
0 JUTHHE OOPO3bl, TOTIa TIO0 BEIPAKEHUIO (2) MOYKHO ONPEIEIIUTh:

J*xq, _ Jjxi
—<—’
9 l, ®)

CnenoBatenbHO, IPU OAMHAKOBOM MPOJOKUTEIBLHOCTH 0/1a4u BOABI (t) pacxoaoM (q;) B
rojoBe OOpO31bI U pacxodoM (q2) B (j) MecTax mo amuHe 60po3abl (= ] ¢2) CyMMapHas JJIMHA
noOeranus (CMadynMBaHUs) BO BTOPOM cliydae OyeT 0ojbIine. DTO 00CTOSITEILCTBO TTOKA3bIBACT, UTO
paccpeloTOYEHUEM I0JIa4M OIPEECIEHHOIO pacxo/a MOJIMBHOM CTPYHM AOCTHIaeTcs COKpallleHHe
MIPOJOIDKUTEILHOCTH CMAaYMBaHUs JTHA OOPO3/ibl B CPABHEHHH C OJIa4el CTPYH B TOJIOBY OOPO3.IBL.
C yMeHbIIEHHEM pa3HUIbl B MPOJODKUTEIIBHOCTH BIMTHIBAHHMSA BOJBI B PA3JIMYHBIX CEUEHHSX
00pO3/bl  YIIyUIIaeTCsi PaBHOMEPHOCTh YBIAXHEHUs Mo ee juuHe. [loaTomMy wucnonb3oBaHHE
KOPOTKMX IOJMBHBIX OOpO3J JUIsl YJIy4LIEHHsS PAaBHOMEPHOCTH HX YBIIAXXHEHHUs COIJIACYETCs C
MPEUIOKEHUSIMA MHOTHX MCCIIeI0BATEICH.

IIpu Takoil TexHHKE MOJMBA MO OE3yKJIOHHBIM OOpO3/1aM MOJKHO, YBEJIWYMBas Pacxo[
MOJIUBHBIX CTPYH, 3HAUUTEIIBHO COKPATHTh MPOJOJKUTEIBHOCTD MOJIMBA, YTO MMO3BOJIUT MOBBICUTH
IIPOU3BOIUTENBHOCTh TPY/Ia MOJIMBAIBIIMKOB HA MOJIMBE, YJIYUIIUTh PABHOMEPHOCTh YBIIAXXHEHUS
U COKPATUTh MOJHUBHYIO HOPMY OpyTTO.

IIpy Hamuuuu NpOJOIBHOIO YKJIOHA IOCJIE CMauyMBaHUS J1HA OOpO3.bl IO BCEH ee JuInHe
Oyzaer HaOMIOAATHCS CTEKaHHE HEKOTOPHIX 0OBEMOB BOABI 32 Mpeaesibl 00pO3/bl, YTO MPHUBEIAET K
HE/I0YBJIQ)KHEHUIO HAYAJIbHBIX YYaCTKOB U MOSBJICHUIO OOJBIINX TOBEPXHOCTHBIX COPOCOB B KOHIIE
60opo3asl. [ToaToMy mpu HaIMYUM MPOAOJIBHOTO YKJIOHA PEKOMEHAYETCs Hape3aTh MPephIBUCTHIC
00pO3/bl MM pa3JeIuTh OOPO3/ly Ha HECKOJIBKO OTCEKOB € IIOMOIBIO TIOJMBHBIX IIUTKOB.

[Ipenaraemasi TEXHHKA MOJIMBA UMEET CIEAYIOIINE JOCTOMHCTBA!

- paccpeioToueHUe IOJIMBHOW CTpyH MO JUIMHE O0po3abl oOecrneduBaeT Mallble
pacxojipl, IIIyOMHY U CKOPOCTb JBMXKEHHS BOJIBI B 00p03/1ax, MEIUICHHOE HaroJIHEHHEe O0pO3, 4To
Jla’ke IPU HAIMYMM XOJOB U HOP 3€MJIEPOEK HE MPHUBOAMT K ABAPUMHBIM CUTYalUsAM, UCKIIIOYAET
O0JbIIME TOTEPH OPOCUTEIHHOM BOJIBI M Pa3MbIBBI JHA OOPO3/1, COXpaHIET KOMKOBATYIO CTPYKTYPY
MIOYBBI;

- COXpaHseTCs BO3MOXKHOCTh HApe3KW MOJMBHBIX OOpPO3A M IMOCIEHOJIMBHON
00pabOTKM OYBBI OOBIYHBIMH CEIbCKOX03HCTBEHHBIMH MEXaHU3MaMHU.

DKOHOMUYECKAst 3¢ (HEeKTUBHOCTh npeajiaraeMoi TEXHUKU MoJIBa
o0ecrneynBaeTCANOBBIIIEHUEM YCTOMUYMBOCTH TEppac Ha CKJIOHAX, YJIy4YIIEHHEM KauecTBa IOJIHMBOB
U MEJIMOPaTUBHOTO COCTOSHHS OpPOIIAEMOr0 CKJIOHA M HIKENIEKAUIMX pPAaBHUHHBIX 3€MeJb,
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9KOHOMHEH OpOCHTGJ’IBHOﬁ BOABI 3a CUYCT HMCKIKOUCHHUA IMOBECPXHOCTHOIO MW YMCHBIICHUSA
FJIY6I/IHHOFO C6pOCOB, MOBBIIICHUEM ITPOU3BOAUTCIIBHOCTH TPYlad ITOJIHUBAJIBIIIUKOB.

YAK 631.5

NMYTU NOBbILWEHUA NPOOAYKTUBHOCTU OPOCUTENBbHON BOAbI
NP BO3AEJNIbIBAHUN NMPOAOBOJIbCTBEHHbIX KYJIBTYP

Cryaunna I'. B., Xopcer ML.T'.
(CAHUHWPU um. B. . Kypuna)

[IporHo3upyemoe H3MEHEHHE KJIMMaTa B PETHOHE B CTOPOHY AapUAM3ALUU, MOXKET
MPUBECTH K HETaTUBHBIM IOCJEACTBUSAM: YBEJIMUYECHHUIO HCHApPEHUs, aKTUBU3alMM MUIpaLUU
CoJiel, MCTOIICHUIO 3alacoB MOJ3EMHBIX BOJ|, CYIIECTBEHHOMY CHHXEHHIO BOJHOCTH pek. B
CBSI3U C OTUM  HEOOXOAMMO  M3Y4YUTh  BO3MOXXHOCTM  aJanTaldd  MPOU3BOJACTBA
MIPOJIOBOJILCTBEHHBIX CEIbXO3KYJIbTYp K M3MEHEHHUIO KJIMMaTra MyTeM NPUMEHEHUs KOMILJIeKca
TEXHUYECKHUX U arpOTEeXHUYECKUX MEPONPUSATUN U BOJOCOEPEKEHUS.

HccnenoBanuss ObUIM  HampaBiCHbl HAa MOMCK BO3MOXKHBIX MYTEeH MOBBIIICHUS
MPOAYKTUBHOCTH OpPOILIEHUS Ha MpPUMEpPE BBbIPAIIMBAHUS KyKypy3bl Ha 3€pHO B YCIOBHUAX
DepraHcKkom JOJIUHBI.

[TokazaHo, 4TO MyJibUMpOBaHUE TpeOHEH OOpO3a CBETIOW MOJUITUICHOBOW IUICHKOU
MO3BOJISIET CHU3UTH 3aTpaThl BoAbl oT 9 % (mpu monuBe B Kaxayro Ooposny) mo 39 % (mpu
MOJIMBE Yepe3 MEeXAypsAlbe). 3aTpaTbl Ha MYJIbUHPYIOLIEE IMOYBY MOKPBITHE IJIEHKOW MOTYT
KOMIIEHCUPOBATbCS IPUPOCTOM YPOKAMHOCTH KyKypy3bl Ha 26 % (mpu monuBe uepes
Mexaypsanbe) u 10 47 % (mpu MojiMBe Ka)JA0ro MEXKIYpsiibsi) OTHOCHUTEIBHO TPaJULUOHHOIO
noyiuBa mo 6opo3aam. IIpogyKTUBHOCTH OPOCHUTEIBHOM BOJBI MPU MYJIHYMPOBAHUH U TOJUBE
yepe3 Mexaypsabe coctapisier 187 $/ThIC.M, 4TO Ha 44% BBIIIE, YeM IIPU IIOJIUBE B KaXKIYIO
60po3ay 6e3 MyJIbYUPYIOLIETO TOKPHITHS.

BBenenue

Bricokas ecTecTBeHHasi KIMMaTHYecKass M3MEHUYMBOCTH B OacceiiHe ApajabCKOro Mops
MOJIBEPTaeTcsl BO3JACHUCTBUIO PA3IUYHBIX, BIHSIONIUE HA KJIMMAT, aHTPOIIOTCHHBIX (PAaKTOPOB, KaK
r100aIbHBIX (MOBBIIEHWE KOHIEHTPAIMU MapHUKOBBIX Ta30B B atMocdepe), Tak M JTOKaJIbHBIX
(ypOaHu3amnus, 3HAYUTEIBPHOE YBEJMUYCHHE 3a mociaegnue 30 JieT IUIomaae OpoIraeMbIX
MacCHBOB, CO3JaHUE KPYMHBIX BOJOXPAHWIHUIL M 03€P-BOJONPHUEMHUKOB KOJJIEKTOPHO-
JIpeHaXHBIX BOJ, COKpallleHHe 00beMa U IJI0IIAAN ApPajJIbCKOT0o MOPS).

[Iporuo3upyeMoe MHOTUMHU HCCIEAOBATEISIMU M3MEHEHHE KJIMMaTa MOXET MPUBECTH K
JOTIOJTHUTEIIbHBIM ~ HETaTHUBHBIM  TOCJIEACTBHUSM: yBEJIUUYCHHUIO UCIAPECHUS, AaKTHUBU3ALMNHU
MUTPAIUU COJIeH, UCTOIICHHIO 3aMlacoB MOA3EMHBIX BOJI, COKPAIICHUIO TYMHIHBIX JTaHAa(dTOB,
pPOCTY MUHEpaIu3aluu OSCCTOYHBIX 03€p, a CaMoe TJIAaBHOE, K CYIIECTBEHHOMY CHHKEHUIO
BOJHOCTHU peK [1-3]. B cBs3M ¢ 3TUM aKTyasleH MOMCK BO3MOXKHBIX IyTEH alafTallud TEXHOJIOTUN
CENbXO3MPOU3BOJICTBA M B TMEPBYIO  Ouepelb  IPOU3BOJACTBA  IPOJIOBOJIBCTBEHHBIX
CEJIBXO3KYJIbTYp K BEpPOSTHBIM H3MEHEHHUSM KJIUMaTa C OLIEHKOH MOJIOKUTEIHHOTO BIUSHUS
IIPOTHO3HPYEMBIX MPOIIECCOB U Pa3pabOTKOW MPENIOKEHUN O CHUKEHUIO OTPHIATCIBHBIX HX
IMOCJIEICTBUH.

OcHoBHO# 1enbi0 npeanpuHAThIX B mepuog 2003-2004 rr. uccieaoBaHUi ObUT TOHWCK
BO3MOJKHBIX IyTEH TMOBBIMIEHUS MPOJYKTUBHOCTH OPOIICHUS Ha MPUMEPE BO3ICIbIBAHUS
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KYKypy3bl Ha 3€pHO B YCIOBHUSAX IPOTHO3MPYEMOM B PpErHOHE apuAu3aluy KiIuMara.
CoOTBETCTBEHHO 3TOM LI€JTM OCHOBHBIMH 3a/1a4aMU UCCIIEIOBAHUN ObLIN:

1. N3yunth BO3MOXKHOCTH aJalTalMy TEXHOJIOTMM IIPOU3BOACTBA KYKYpPY3bl K

W3MEHEHHUIO KJIMMaTa MyTeM MPUMEHEHUS] KOMIUJIEKCA TEXHUYECKUX U arpOTEeXHUYECKHUX

MEpONPUITUI U BOJOCOEPEKEHNUS.

2. N3yunTh XapakTEpUCTHKU PA3BUTUS M POCTAa PACTEHUN KYKYypy3bl B YCIIOBHSX

MPOTHO3UPYEMOTO  TOBBIINICHHS  TEMIEparypsl W  TapHUKOBOro  sddexkra ¢

MOJIETUPOBAHUEM KIMMATUYECKUX U3MEHEHH, B YACTHOCTH MOBBILICHUS TEMIIEPATYPHI.

3. OueHUTb BO3MOXXHOCTH  TOBBILIEHUS  MPOAYKTUBHOCTH  BOJHO-3€MEJIbHBIX

pecypcoB.

[IpenBaputenbHble  pacdyeTbl BO3MOXHBIX CPOKOB C€Ba U  IPOJOJIKUTEIBHOCTU
BEre€TAlMOHHBIX MEPHUOJIOB MOKA3aJ1, YTO MPOTHO3UPYEMOE JaK€ HE3HAUMTEIbHOE YBEIUYECHUE
BecenHeil Temmeparypsl Ha 1-2 °C cosmaer ycmoBust s Gonee panHux (Ha 4-7 jgHEil) CPOKOB
ceBa u yOopku. OIHaKo HpH yBEIWYCHUU MAKCUMAJbHOW TeMIIepaTypbl B JIETHUH MEPHUO]
BO3pAacTaeT OMacHOCTh BOZHUKHOBEHUS cTpecca y pacTeHuil. YToObl cMOaeIMpOBaTh BO3MOKHbIE
CLIEHapUU NOBBIIIEHUSI TEMIIEPATYpPbl, Mbl HCIOJIb30BAJIM IUIACTUKOBYIO IUIEHKY B KaueCTBE
MyJIBYMPYIOIIETO TOKPHITUSA. B oTeuecTBEHHOW W  3apyOeKHOW TPAKTHKE MHOTUMH
SKCIIEpUMEHTAMHM  TOJTBEPKJACHO IMOBBIIMIEHHWE TOJ IUJIEHKOM TeMmIlepaTypbl BO31yXa,
TEMIIEpaTypbl MOYBbI U BIAXKHOCTU MOYBHI [6]. IlocKONbKY ApyruM HETaTHBHBIM CJEACTBUEM
W3MEHEHUs KIMMaTa SBJISETCS YBEJIUYECHHE B JIETHUW MEPUOJ HCIApPEHHs, OTPULATEIIbHBIN
3¢ (}eKT OT KOTOpPOro MAOIKEH OBITh CHW)XKEH, TO HCIIONB30BAaHHE MYJIBYM IPEJAOTBpAIlacT
HEMPOU3BOJIUTENbHOE (U3MUECKOE HCIAPEHHE BIAard M3 IMOYBBI, CIIOCOOCTBYET COXPAHEHUIO
MMOYBCHHOW BJIAQXXHOCTH U 0Oo0Jee NPOAYKTHBHOMY HCIOJIb30BAHUIO OPOCUTEIHHOW BOJIBI.
VYuurteiBas 3TO, NpU BO3JEIBIBAHMM KYKYpy3bl Ha 3€pPHO OLIEHUBAJIOCH BIUSHHUE MOKPBITUS
rpeOHeil 00po3/ CBETIION IUIEHKON B Kau€CTBE MYJbYHPYIOIIETO NOKPBITUS HA MPOAYKTUBHOCTD
WCIIOJB30BAHUSI OPOCUTENHHOM BOJABI. DTHU DKCIIEPUMEHTHI NMPOBOAMINCH Ha ()OHE MOJIUBOB B
KaXIyI0 00po3ly ¢ uepeloBaHHEM MOJIMBAEMBIX U CYXUX MEXKIypsIui.

MecTo npoBeaeHus MCCaeI0BAHNI

HccnenoBanus NpoBOAMIIUCH B IBYX (pepMEpPCKHUX X03saicTBaxX AXyHOa0aeBCKOro paioHa
®epranckoit obsmactu. KoytektuBHOE X034MCTBO MM. PaxMOHOBa pacrioyioKeHO Ha PacCTOSITHUU
17 xm ceBepHee r. Maprunan. O0mas miomaas Xo3siUcTBa cocrabiuseT 2979 ra, U3 HUX TaITHS
3aHuMaeT 2152 ra. OCHOBHBIE BBIpAIIMBAEMbI€ KYJIbTYPhI — XJIOMOK, MIICHUIIA, KyKypy3a, Oaxya.
[Inomanp, oTBeAEHHAs MO/ SKCIEPUMEHTHI, - 2 ra. B 3TOM KOHType BbIpaliuBaioTcs apOy3sl U
KyKypy3a Ha 3€pHO.

Xo3sicTBO «A3u30ek-I» pacnonokeHo Ha TeppUTOpUM OBIBIIETO cOBX03a MM. HusizoBa B
25 kM 3anagHee r. ®eprana. OOmas miomanas GepmMepckoro xossicrBa cocrtapiser 160 ra,
OCHOBHBIE KYJBTYpbl - XJIOMYATHHUK, O3MMas MIICHHIA, KyKypy3a Ha 3€pHO M Ha CHIIOC,
OBOILIHBIE.

Metoanl ucciaeroBaHui

Jlo Hauana WHCCIEAOBAaHUI DJKCIIEPUMEHTANIbHBIE TIOJISI XO3SMCTB OBLIM TIHIATEIBHO
o0ce10BaHbl, BBIMOJHEHbI IT'€0/Ie3UUECKHE U TOYBEHHbIE ChEMKH.

[TouBennble 00pa3pl OBUTM IPOAHATU3UPOBAHBl Ha MecTax M B Jjabopatopuu ¢
WCIIOJIb30BAHMEM H3BECTHBIX METOA0JOTUl [4] M ycTaHOBIEHBI UX (U3NYECKUE, XUMUUECKUE U
rUApOPU3NYECKUE XapaKTEPUCTUKH: MOTEHLMAd TMOYBEHHOM Biarn pF W BIaXHOCTH;
MEXaHUYECKUH COCTaB; IMpeJe/IbHAs M0JIeBasi BIIATOEMKOCTD; BJlara 3aBsiaHUs; JIETKOJOCTYIIHAs
BJIara. JTU MapaMeTpbl UCIONB3YIOTCS IS pacdyeTa pekuMa BoJonoTpednenus Kynptyp. Kpome
TOT0, ONPEEJIEHBI MMOJHBIM COCTaB BOJHOW BBITSXKKH, coaepkaHue rymyca, NPK.

Jlnst onpeneneHus: BIaXXHOCTU B 1-mMeTpoBOM ciioe 1o cinosMm B 10-20 cM Kcnoap30BaHbl
METO/Ibl TEPMOCTATHO-BECOBOM U 30HIUMPOBaHUE HEUTPOHHBIM BiiaromepoM. OObeMbl OJAHHON
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W OTBEJEHHOW BOABI B KaXJOM BapUaHTE M3MEPSUIMCh C IOMOLIBIO TpaneleuaalbHbIX
BogocnuBoB Ttuna BU-30, BY-20 u npu ouenkax O00pO3AHBIX PacXoJ0B BOJOM3MEPUTEIbLHBIMU
norkamu. CpokHM TIPOBEACHHUS TIOJWMBOB HasHadauuch (epmepom. [lomuBBEI  KyKypy3sl
MIPOBOJIMIIUCH COOTBETCTBEHHO IIPOrpamMMe B Kax Ayt 60po3ay u uepes3 00po3ay.

B nmepuon Bereranmuu Ha OKCIEPUMEHTAIBHBIX TOJISIX MPOBOJUIICA MOHUTOPUHT
arpOTEXHUYECKUX MEpPONPUATUN, (EeHOIOTHH, ToKa3aTeleil MOYBEHHON BIAXHOCTH U
TeMrepatypsl mouBbl. DeHOIOTHYECKUE HAOMIONCHUS] OCYIIECTBISUINCh B Hadalle U CEepeuHe
KaXJI0ro wecsiia Ha (EHOJOTMYECKUX IUIOMIAJAKAX C OSTUKETUPOBAHHBIMH PACTEHUSMH.
@OUKCUPOBAIUCH POCT pACTEHUH, TIyOMHAa KOPHEBOH CHCTEMBI, KOJUYECTBO IIBETKOB U
IJIOJ03JIEMEHTOB, 3aTEHEHHOCTh ITOBEPXHOCTH.

MeteonapameTpsl OIy4Y€HBI ¢ MeTeocTaHIuu “Deprana’” u MojaeBol METEOCTAHITUH.

CxeMa pacrojioKeHHs BapMAHTOB OMbITA W IJIaH HCCIENOBAHUNM OBLIM aHaTOTHMYHBIMU
JUIS IBYX JIET:

y4acTOK 5 - KYKypy3a MO/l IJICHKON ¢ MOJIMBOM B KXy 00po3ay;

Y9acTOK 6 - KyKypy3a M0JI INICHKOU ¢ IMOJIMBOM 4epe3 00po3ny;

y4acToOK 7 - KyKypy3a 0e3 IUIEHKHU C MMOJIMBOM B KaXayt0 00p0o3ay, KOHTPOJIb;

y4acTOK 8 — KyKypy3a 0e3 IUICHKH C IMOJUBOM 4epe3 00po31y, KOHTPOIIb.

Pe3yabTaTsl

AzpomexHnuueckue meponpuamus

ArpoTeXHMUECKHE MEPONPUATUSI U U3MEPEHHMS Ha OKCIEPUMEHTAIbHBIX YyudacTKax
MPOBOJIUIIMCH B COOTBETCTBHH C PEKOMEHJAIMAIMHU dKCIIepTa-arpoHomMa (tabr. 1)

Tabnuna 1. ArpoTeXHUYECKHE MEPOIIPUATHS Ha SKCIIEPUMEHTAJIbHBIX YUaCTKax

Jara Oneparnus Jara Onepamus
20.02.03 Bcenamka 20.11.03 Bcemnamka
24.02.03 Buecenne 05.03.04 [TnanupoBka
cynepdocdara
17.03.03 [ImarnpoBKa 09.03.04 Hapeska psgoB
21.03.03 UuzeneBaHue 09.03.04 Biarozapsaka
25.03.03 Hape3ska psiios 08.04.04 Ces
30.03.03 Hapeska 60po3z 10.04.04 HOKpBIl;I/Ie
MIJICHKON
01.04.03 [TokprITHE TUICHKON 01.05.04 MexnaypsiaHas
KYJIbTUBAIIHS
2.04.03 Cen 15.05.04 Briecenne
MOYEBUHBI
01.05.03 Mexnypannas 19.05.04 Hauano moauBos
KYJIbTUBAIIHS
15.05.03 [IpopexuBanune 09.08.04 Hauano ybopka
15.05.03 Mesicaypansas
KYJIbTHBAIIHS
03.06.03 Buecenne
MOYEBUHBI
19.06.03 Hauano nonuBos
19.09.03 Hauano y6opku

[TonroroBka MOYBBI Ha BCEX y4YacTKax ObUIa WACHTHYHOM M BKIIOYaja IMEPBHYHYIO
o0paboTky (Bcmamka Ha TiIyouHy 35 cM), IUIAaHUPOBKY M BTOPUYHYIO 0OpabOTKy WU
MOJTOTOBKY CEMEHHOTO JIoKa (un3esieBaHue, Hape3ka psaakoB u 6opo3n). B 2003. ceB KyKypy3sl
copra «Y30ekckas 3yO0OBHUIHAS» MPOBENEH 2-r0 ampelis Mocie YKJIAIKU CBETJION IuieHkH (20-
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30 pk) mn nepdopanuu ee BpydHY0. B 3UMHUI TIepHo]] HA MOJIE MO KYKypy3y BHOCHIICS B BUIE
NoAKOpMKH cynepdocdaT, B BereTallMoHHbINH nepuon (3-ro HioHs) - MouyeBHMHA. BcenencrBue
MOPaXEHHUSI TIOCEBOB XJIOMIKOBOM COBKOW OHHM ObUIM 00paboOTaHBl sIOXMMHKaTaMHu (cepa,
«onrut»). IlonuBel mpoBoguIKCh 1Mo 0opo3aaM. PexxuM opolleHHs yCTaHABIUBAJICA UCXOS U3
MOTPEOHOCTH KYJIbTYPBI B BOJIE.

B 2004r. ceB 3TOrO0 )€ cOpTa KyKypy3bl OCYLIECTBIEH §-ro ampeins, 3arem 10-ro ampens
KyJbTypa OblIa TIOKPBITA (BpYYHYIO) TIepPOoprUpOBaHHOMN CBETNION TuieHKOH. [IluprHa MOKPHITHS
KyKypy3bl IuieHKoH coctaBiser 0,3 M. ModeBuHa BHOcWIach B BHUJE TOJKOPMKH B
BereTannoHHbIN niepuos (15-ro mas). beutn npumenensr nectuuasl (BI-58, «pochopuny).

Temnepamypnbwtii pesrcum

Temneparypa mnouBel 3amepsuiach Ha riyomne 5, 10 m 20 cMm TemmepaTypHBIMHU
JaTYUKaMHU-IUCKAaMM Ul W3MEpEHUs TeMIepaTypbl Kaxzasle 2 uaca. HauOosiee BaxHBIMU
SIBJISIIOTCSI 3HAUEHMS] TEMIIEPATyPhl IIOUBBI B [IEPUOJ CEBA U B TEUEHUE NEPUOAA «CEB — BCXOJBI».
IIpu comocTaBieHUH pe3yibTaTOB BCEX BAPUAHTOB OMNbITa (puc.l) BBIABIEHO, YTO TEMIEpaTypa
MOYBBI O] IUIEHKOM BbIIE, YeM B KOHTposie, Ha 2-3°C, yTo cmocoOGCcTByeT Ooyiee paHHEMY
IIPOPACTaHUIO CEMSH U Pa3BUTHIO PACTEHU.

Iloueennasn enasricnocmso

BrnaxxHOCTh TTOYBHI OIpenesaach A0 MOJUBA U KaXIble 5 THEH B MEKIOJIUBHON MEPUO/I.
[Ipu aHanu3e AaHHBIX BHUMAaHUE YIENSAIOCh BapuaHTaM C MYJbUMpPOBAHHEM M 0€3 HEro, ¢
MOJIMBOM 4epe3 MEXAypsape M B Kaxlaoe Mexaypsanbe. Ha puc.2 mnokazaHo u3MeHeHUe
BJIA)KHOCTU B T€UYEHHUE BEreTaluu. B 11e710M, UCKIIOYMB BIUSHUE OCAJKOB, BJIAXKHOCTh MOYBHI B
cimoe 30cM moJ TJIEHKOW BBINIE, YEM B OTKPHITOM TpyHTe. Brnaxuocte B cioe 0-70 cm B
HEMOJIMBHOM 00po3/ie B TEUEHHE BEreTalu MOojJepKuBajach Ha ypoBHE 25-32% oObemHOU
BJIQXKHOCTU MPU YPOBHE TI'pyHTOBBIX Boja oOT 2,1 mo 1,4 M. CkBaxkuHa i 3aMepa YpOBHSA
TPYHTOBBIX BOJ ObLIA CO3/IaHA B CEPEAMHE KaXKOTO y4acTKa.

Temnepartypa no4Bbl Ha rny6uHe 20cm

30
28 -
26 P A
o 24 -
O
;2 AY Kl
£ 20
3 —e— 1IEHKA, MONUB B KaX[oe
% 18 - Mexaypsabe
F 16 —=— OTKPbITbI FPYHT, NOMVB B
14 KaXxzoe Mexaypaabe

12

10 ‘ ‘ ‘ ‘ ‘ ‘ ‘
15.04.04 05.05.04 25.05.04 14.06.04 04.07.04 24.07.04 13.08.04 02.09.04

Puc.1.TemnepaTypHblii peKUM MOYB IKCIIEPUMEHTAIBHBIX YUYaCTKOB C IOCEBAMU KYKYPY3bl
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Puc. 2. PexxuM BJIa)KHOCTHU MMOYB HKCIEPUMEHTAIBHBIX YUaCTKOB C MOCEBAMU KYKYPY3bl

Pazeumue Kyavmypul u yposicaiitnocms TeMuepaTypHbl€ U BJIaXXHOCTHBIE YCIIOBUS B
HavaJIbHbII MEepUO, CO3JaHHbIE M0/l CBETIION MJIEHKOH, OJaronpusATHO CKAa3aluCh Ha pOCTE U
pPa3BUTUU pacTeHUN. B cBOEM pa3BUTUHU pAaCcTEHUs MO CBETIION IIJIEHKON 3HAYUTEIBHO
olnepexalli pa3BUTHE PACTEHUM B KOHTPOJIE, YTO ObLIO MOATBEPXKAECHO BCEMU (PEHOJIOTHUECKUMHU
[I0KAa3aTeIsIMU: POCTOM pacTeHUM, TITyOUHON KOPHEBOM CUCTEMBI, KOJIMYECTBOM I[BETKOB U
IJIOZ03JIEMEHTOB. Y POKail KyKypy3bl Ha Y4aCTKaX C MOKPBITUEM IUIEHKOW MPEBbILIAT YPOXKaN
KOHTpOJbHOro Bapuanta Ha 20-40% (puc.3).

Ypoxau Kykypy3bl T/ra, 2004

8 733
7 6,3
6 5
© > 3,55
=4 :
3
2
| I B
0
nreHka, NofMB B NNeHKa, NonunB 6e3 nneHku, 6e3 nneHku,
Kaxayto bopo3gy yepes 60po3gmy  MOMMB B KaXAY0 nonuB Yyepes
6opo3sany 6opo3gy

Puc 3. Yposxkaii KyKypy3sl B pa3JIMuHbIX BapMaHTax OIbITa
IIpooykmuenocme opouieHus KyKypy3ol U 603M0CcHbLIE IheKmbl 6000cOepercenun

B nepuonsr Bererammu 2003-2004rr. Ha moJjie U3y4alauCh YEThIpE BapUaHTa MOJHUBOB
KyKypy3bl (puc.4):

A - IOJTUB B KaXIy10 00pO3ly C MOKPHITHEM IpeOHEl TUICHKOIM;
B - monuB yepe3 60po3ny ¢ MOKPBITHEM TpeOHEH MICHKOM;

C - nonuB B Kaxxayto 60po3ny (0e3 mieHkn);

D - mosiuB wepe3 60po3ay (0e3 TUICHKN).
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JUids  wumocTpalMy  JOCTUTHYTBIX —PE3yJIbTaTOB OCTAHOBUMCS Ha HCCJEI0BAaHUAX
BApUAHTOB MOJMBA, MPOBEICHHbIX B BereTaiuio 2004 r.ona B hepmMepcKkoM x035icTBE
«A3u36ex-I».
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[_noums B kamayio Goposay | mosms uepes Meauypsibe | NOJMB B KakIylo Gopo3ly | NOJMB 4epes Memaypsibe |
¢ NOKPBLITHEM rpedHeii 60po3a NIeHKoi 63 MyJIbYHPYIOUMIMX NOKPBITHI

Puc. 4. Cxema opranu3anuu opouieHus KyKypy3bl

[Tnomane monuBa Kaxka0ro U3 BapuaHTOB coctaBisuia 0,1 ra, qimHA CKBO3HBIX OOpPO3. —
100 m. B mepuon ¢ 19-ro mas mo 22-¢ wrojs ObUIO MPOBEACHO 5 BETETAIIMOHHBIX IOJMBOB
KYKypy3bl. Pe3ynbTaTel OTHOCHTENIBHO KOHTPOJIBHOTO BapuaHTa (MOJIMB B KKy Oopo3ny 6e3
MYJIBUYUPYIOIIETO MOKPBITHS TpeOHEN 00po3/) MpuBeaeHB B Ta0I.2 U 3.

Tabnuua 2. CpaBHUTEIbHAS OLIEHKA BApUAHTOB MOJIMBA KYKYpPY3bl OTHOCUTEIHHO KOHTPOIBHOTO

BapuaHTa
Y RCIBHEIR N3menenue [IponykTus N3menenue
00beEM . | H3menenue
Bapuant 3aTpat Ypoxait, N HOCTb MPOAYKTUBHOCTH
BOJIOTIO- YpOKaitHOCTH
MOJINBa A BOJEI Kr/ra opomegmﬂ OpPOLLECHUS
3, KI/M
M'/ra % M>/ra % Kr/ra % Kr/m>
A 3502 -9 -362 7330 47 2330 2,1 62 0,8
B 2340 -39 -1524 6300 26 1300 2,7 108 1,4
C 3864 0 0 5000 0 0 1,3 0 0
D 2405 -38 -1459 3560 -29 | -1440 1,5 14 0,2
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Ta6muna 3. ConoctaBiienue 3(pGEeKToB MpU OPOIICHUU KYKYPY3bl OTHOCUTEIIFHO KOHTPOJIBLHOTO

BapHUaHTa
Sddexr Opdexr no | Dddekr no
Bapuant BOI{OC663pe)KeHI/I$I OPOJAYKTHB- | MPOJYKTHB-
M /Ta HOCTH 3€MJIH, HOCTH
HOJINBA
Kr/ra OpOLIEHUS,
Kr/M>
A + (9%) + (47%max) | +(62%)
B + (39% max) + (26%) +(108%max)
C 0 0 0
D +(38%) -(-29% min) | + (14%)

CpaBHUTENbHAS OLIEHKAa BapUaHTOB OTHOCUTEIBHO KOHTpojs (BapuaHT C - MOJUB B
KXyl Oopo3ny 0e3 MyJIbUMPYIOLIEro MOKPBITUS) MO TpeM mnapamerpaM 3((EeKTUBHOCTU
(>pdexTbr  BogocOepekeHUs, NPOAYKTHBHOCTH HCIOJIB30BAHHUS 3EMENIbHBIX PECYpPCOB U
IPOJYKTUBHOCTH HMCIIOJIb30BAaHUS BOJHBIX PECYpCOB) MOKa3aaa SBHOE MPEUMYLIECTBO BapHUaHTa
B - nonuBa uyepe3 Oopo3ay ¢ MOKpbITUEM TpebHeil Oopo3n ruieHkoi. B sTom BapmanTe 1o
CPAaBHEHMIO C KOHTPOJIEM 3aTpaThl BOABI CHIKEHBI Ha 1524 M’/ra (min Ha 39 %), ypoxKaiHOCTE
KyKypYy3bl Bbilie Ha 13 11 (miu Ha 26 %) U COOTBETCTBEHHO MPOJYKTUBHOCTH OPOILICHUS BhIIIE Ha
1,3 kr/m” (nam Ha 108 %). AHATOrHYHOE CPABHEHHE OBLIO MPOBEACHO OTHOCHTEIBHO CPEIHHX
MoKasaresei 4eTbpex BapuaHToB (Tadi. 4,5).

Tabnuna 4. CpaBHUTEIbHAS OLIEHKA CPEJHUX MOKa3aTeNell Mo BapuaHTaM MOJIMBA
KYKYpY3bl

N3menenue
. |3MeHeHue 3aTpaT N3menenue
VY nenpHEIH N [Iponyx- [MpoAYKTUBHOC-TH
BOJIBI YPOXKaHHOCTH
00beM N THUBHOCTH OPOIIICHUS
Bapuant OTHOCUTEIBHO | YpoXkail| OTHOCUTEIBHO
BOJIOTIO- o opolie- | OTHOCHUTEIBHO
MOJIMBA CpEIHUX T10 Kr/Ta CpeaHei mo o
T4, HUS, cpemHeil mo
3 BapuUaHTaM BapHUaHTaM 3
M’/ra KT/M BapuaHTaM
% M’/ra % Kr/ra % Kr/M>
A 3502 16 +474 7330 32 1783 2.1 11 0.2
B 2340 -23 -688 6300 14 753 2.7 42 0.8
C 3864 28 +836 5000 -10 -548 1.3 -32 -0.6
D 2405 -21 -623 3560 -36 -1988 1.5 -22 -0.4
Cpemitee | 57¢ 5548 1.9
3HAYCHHE

Tabnuna 5. ConoctaBnenue 3(h(HeKToB Mpu OPOIIEHUN KYKYPY3bl OTHOCUTEIBHO CPETHUX
3HAYCHU BapUAHTOB MUCCIIEIOBAHUIA

Bapuant Ddodexr Dddekr mo D¢ deKT mo mpoIyKTUBHOCTH
BOJIOCOCPEKEHUS, |IPOAYKTUBHOCTH 3EMJIH, OpoUIeHNH,

froJtusa M°/ra Kr/Ta Kr/M’

A - (-16%) + (32%max) +(11%)

B + (23% max) + (14%) +(42%max)

C -(-28% min) -(-10%) - (-32% min)

D +(21%) -(-36%min) - (-22%)

ComocTtaBuTenbHasl OLEHKa Tpex MapaMeTpoB 3(PGEKTUBHOCTU OPOILICHUS] KYKYpy3bl
OTHOCUTEJIBHO CpEIHMX I[OKa3aTejed MO0 BapUaHTAM TaKXKE CBUJCTEIbCTBYET O SIBHOM
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MPEeUMYIIECTBE MOJUBA Yepe3 O0po3y ¢ MOKpHITHEM I'pebHel 600po3y mieHkoi (BapuanT B). B
9TOM BapHaHTE 3aTpaThl BOJbl YMEHbILIEHBI Ha 688 M/ra (uin Ha 23%), YPOXaHHOCTh BBIIIE Ha
7,5 1 (umm Ha 14%) M COOTBETCTBEHHO MPOIYKTHBHOCTD OpOIICHHs Bbiure Ha 0,8 kr/M° (Ml Ha
42%). MakcuMaibHasi ypo>kKaHOCTh KyKypy3bl — 73,3 11/ra - ObU1a IOCTUTHYTa B BapUaHTe A -
MOJINB B KAXIYI OOpO3Ay C TOKpPHITHEM TpeOHeil IUIeHKOW. DTO TMOCIYXXWIO TrapaHTHen
MOJIy4eHUsI caMOi BbICOKOM BasioBoil mpuObuin - 541 nomn.CIIIA/ra. B Bapuantax B, C u D ona
cocrtaBmia cooTBeTcTBeHHO 429,401 m 250 momn.CIIA/ra. Kak ciemyeTr W3 NpUBEIESHHBIX
JaHHBIX, BajioBas MpuUOBLIb, IOJY4YEHHAs MpPH BbIPAIMBAHUU KyKypy3bl Ha YyacTKax ¢
MJICHOYHBIM TOKPBITHEM, BBIIIE, YEM TPU BBIPAIIMBAHUM €€ B OTKPBHITOM TIpyHTe. Hambonbimas
oTJlaya OT MCIOJb30BaHUS OPOCUTEIBHONW BOJIbI, KOTOpas OMPENENsieTCs] OTHOIIEHUEM BaJOBOM
IpHUOBLIA K 00BEMy 3aTpaueHHO BOJBI, MonydeHa B Bapuantax B (187 momr.CILIA/teic.M’) 1 A
(155 nomn.CIIIA/ThIC.M’), TOT/1a KaK B BapuaHTtax oTkpeiToro rpynra C u D ona cocraswia 105 u
104 nomn.CIIA/ThIC.M? COOTBETCTBEHHO.

3akJaouenue

ConocraBuTenpHas OLEHKA TpexX MapamMeTpoB 3(P¢EKTUBHOCTU: BOJOCOEpEKECHHUS,
INPOJYKTUBHOCTH MCIIOJIb30BAHUSI 3E€MEJIBHBIX PECypCcOB U IMPOTYKTUBHOCTH MCIOJIb30BaHUS
BOJHBIX PECYPCOB — M3YUYEHHBIX BapUAHTOB IIOJIMBA KYKYpy3bl IIpU BBIPALIMBAHUM €€ HA 3EPHO
OTHOCUTENIBHO KOHTposisi (BapmanT C, TOJHMB B KaXIyr Oopo3ay 0€3 MyJbUUpYIOIIHX
MOKPBITUI) TOKa3ajl SIBHOE MPEHMYLIECTBO BapuaHTa B - monuBa yepe3 60po3ay ¢ MOKPHITHEM
rpedHel 00pOo3/1 MIICHKOH.

[ToxpsiTHe rpedHEil 60pO3/ IJIEHKOW MPU BO3JAEIBIBAHUM KYKYpPYy3bl MO3BOJISIET CHU3UTh
3aTparbl BoAbl OT 9 % (mpu moiuBe B Kaxayr Oopo3ay) no 39 % (mpu monuBe uepes
MEXKIYPSIbE).

[Ipu monmBe KyKypy3bl 4epe3 MEKIypsAIbe C MOKPHITHEM TpeOHeil 00po3/ MUICHKOW B
MOYBE MOJAECPKUBACTCS OIArONPHUATHBIN U pACTEHUI BOJIHO-BO3AYIIHBINA PEKUM.

3aTpaThl Ha MyJbUMPYIOIEE IIOYBY IIOKPBITUE CBETJIOW IIJICHKOH BIOJHE MOTYT
KOMIIEHCUPOBATHCS MPUPOCTOM YpokaHOCTH (Ha 26 % - mpu MOJIMBE Yepe3 MEXIypslbe U 10
47 % - npu MoNMBe Ka)10ro MEXAYpsiibs) OTHOCUTEIBHO TPAJAULIMOHHOTO MOJIHBA.

O dexT cHUKEHUS 3aTpaT OPOCUTEIHHON BOJIBI CTAHET 0OJIee OLIYTUMBIM AJisi (hepMepoB
B YCJIOBUSAX IUIATHOTO BOJOIOJIb30BAHMUS.
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YAK 631.15:33

COLUMUAIbHO-3KOHOMUYECKASA OLIEHKA OEATENIbBHOCTHU
®EPMEPCKUX XO3AUCTB

CyaronoB A.C., Mup3aesa M.C. , MakcymxonoBa A.M. , XomumoB Y.A. ,
IMagmanosa C.T. (TUMM); Kapumon A.X. (ICARDA)

HccnenoBanus  AaHHOM — TeMbl  NPOBOAMIUCH C  ydacTHEM  IPo(eccopcKo-
MPEenoJaBaTeIbCKOTO KOJUIEKTUBA, MAarucTpantoB u OakanaBpoB THUHMM B corpynHuyecTBe ¢
MexayHaponHor opranmzanueit UKAPJIA. OO6wbekT uccrnenoBanuii - gepmepckue Xo3siicTBa
(®X) Kubpaiickoro paiiona TamkeHTckoi 0061acTH.

CornacHo IUIaHy WHCCleOBaHMs Obuta coOpaHa HWHQOpMAIUS O CYIIECTBYIOIIEM
COCTOSIHUM HCIIOJb30BaHUS BOJHO-3€MENbHBIX pecypcoB B DX paiiona. C 1nomolubro
CHEMAJIbHON aHKEThl, COCTABICHHON JJIs JTaHHOTO MCCIIEA0BAHUS, IIPOBEEH ONPOC BIIAJEIIbIIEB
50 ®X, xoropsie cocTaBistoT 42 % ot neiictByromux O X paiiona.

AHanu3 uHGOpMaLUy IPOBEJIEH MO CISAYIOLUM HAIPaBICHUAM:

I. JocTyn k pecypcam

1. Ucnoab30BaHue 3eMeJIbHBIX pecypcoB. [lmomans opomaeMbiX 3eMelb 3aHUMAET B
Kubpaiickom paitone 19267 ra. Ha stux 3emisax ¢yHKIuoOHHpYeT 14 HmIMpPKAaTHBIX X034icTB. B
paitone ¢ 1992 r. navanu cozpaBatbcs ®X. Ha naty 01.04.04 r. uucno ®X cocraBuio 195, us
Hux 154 pacrenueBoguyeckoro HampasieHus. OOOOIICHHBIN pe3yiabTaT aHalu3a CTPYKTYpPHI
IUIOLIaIed  CEIbCKOXO3SMCTBEHHBIX KYyJIbTYp MPUBOAUTCS HAa PUCYHKE, TIJ€ HauOOJIbIIUN
yAEIBHBIN BEC 3aHUMAIOT OBOIIHbIE KyJIbTyphl (35 %), 3aTeM kopmoBblie (25 %), mmenuna (13%)
U T.A.

. 0000BBIE; XJIOTNOK; 4%
0Oax4eBble; 99 ’ MIITEHNTIA;

4% 13%

KOPMOBBIE;

25%
cansl;, 10% 35%

Puc. CtpykTypa miomanei celbCKOX035HCTBEHHBIX KYJIbTYP

Pasmep mnomanu, orBogumMoit depmepam, konebrercs ot 1,5 mo 35 ra. B cpennem Ha
onHoro (QepMepa mHpUXOAUTCA 7 Tra 3eMJId C YJIOBICTBOPUTEIbHBIM MEIHOPATHUBHBIM
coctostaueM. CpeaHuii 60amn OOHUTETa paccMaTPUBAEMBIX XO3SHUCTB cocTaBisieT 57,85 0amios,
cpenHuil cpok apeHnabl - 33 roma. Bce 3emuin KyJbTUBHPYIOTCS, TIyOnHA OOpaOOTKH TOYBBI
cocTaBisieT 27 cM.

2. Boanbie pecypcebl. Bomnbie pecypceel  Kubpaiickoro pailoHa CcOCTOAT U3
MIOBEPXHOCTHBIX BOJI, 3a0upaeMbIX U3 Tpex pek: bo3-cys, 3ax, Uupuuk, a TakKe MOJI3EMHBIX BOI.
Kubpaiickoe paiioHHOe oOTAeneHne bo3CyHCKOTO yINpaBieHUS HWPPUTAIMOHHBIX CHUCTEM
OCYIIECTBJIIET BOJAOMNOAAaYYy Ha 3eMiIH 14 X034iicTB B cooTBeTCTBUU ¢ TumMuTamu. Kospduuuent
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none3Horo aeictus (KITJ) mexxossiictBeHHONH opocutenbHOM cetu - 0,89, xoadduiueHt
ucnois3oBanus Boael (KUB) - 0,72. [Ipuuunoii Takoro HeBbicokoro 3HaueHus KUB sBnstorcs
MEHBIINE pa3Mephl IUIOIMaa, (HaKTHUECKH MOJUTOW MOJAHHOW BOAOH, YEM IIOMAAb, KOTOpas
MOXET OBITh MoJuTa 3Toi Bomol. CpenHsas ylenabHas BoJOMoAaua 1o paiony cocrapusgetr 5700
M/ra. JIist OpOLICHHS B OCHOBHOM HCIIONB3YIOTCSI TTOBEPXHOCTHBIC BOJBI, HO HE MOI3EMHBIC
BOoAbl. B Xo3giicTBax, rae mnpoBelgeH ompoc (epmMepoB, ypoBeHb TIpyHTOBbIX BoJ (YI'B)
HAaXOJUTCS B OCHOBHOM Ha OOJIBIION TIyOMHE M HE BIHMSET HAa MEIHOPATHBHOE COCTOSHHE
3eMenb. B 5-u xo3giictBax YI'B Haxogutcs Ha otMeTtke 0,5 M. Bo Bcex xo03siicTBax NpUMeEHsIeTCA
00po31KoBbId TONUB. [lOTpeOHOCTH B BOJE MOKPBIBAeTCS 0€3 OCOOBIX TPYIHOCTEH, YeM U
00BsICHSIETCS OTCYTCTBUE B XO35HUCTBAX IPYTrUX CIOCOOOB MOJIMBA.

3. Tpynosbie pecypchl. B ®X ucnonszyercs B OCHOBHOM ceMeWHbi Tpya. OOiiee
KOJMYECTBO paboOTalOlIUX B CEMbE COCTaBIsAET B cpelHeM 5 uenoBek. KomuuectBo mrojeil B
BO3pacTe ot 15 1o 65 net B cpeaHeM coctaBisieT 2-3 4eaoBeKa, U3 HUX MYKYHH - 3 , )KCHIIUH -
2. Yucno moaei B Bo3pacte ctapuie 65 JeT B cpeiHeM - 2 yenoBeka. JleTtu 10 9 neT u noapocTKu
1o 15 nmer He ydacTBYIOT B IPOU3BOJACTBE. Bo Bcex X03siCTBax MCIOJIB3YETCS HA€MHBIH TPYA.
CpenHee KOJMYECTBO CE30HHBIX pab0O4YMX COCTABIIAET 4 UeaoBeKa.

4. TexHuyeckasi OCHAIEHHOCTb. Pa3MuHyI0 TEXHUKY /AJ CEJIbCKOXO39MCTBEHHOIO
IIpOU3BOJCTBA (hepMepbl B OCHOBHOM apeHaytoT. Ilo manHeiM ompoca, 18%, T.e. 7 dhepmepos,
MMEIOT TEXHUKY CIENYIIUX BHUAOB: Tpakropa Mapku 28-4X u MT3-80, JCHIM-16,
aBTomMalinHbel Mapok YA3-452, 'A3-53, YA3-469, ocTtaTouHbIl CPOK 3KCILTyaTalluu - He OoJee
5-u ner.

I1. IIpou3BoaACTBEHHAS AeATEJbHOCTH epMepa

1. U3nepxku mpousBoAacTBa. JIJisi COLMATBbHO-IKOHOMUYECKON OLICHKH JESITEIbHOCTU
®X u3yueHa CTpyKTypa Bcex 3arpaT ¢pepmepa, BKIIIoUYas CeMEHHbIe pacXobl.

AHanu3 u3ziepKeK Npou3BOJICTBA IPOEJIEH IyTEM I'PYNIUPOBKHU 3aTpaT Ha NOCTOSIHHBIE U
NepeMeHHbIe 3aTpaThl. B CTpyKType NMpOM3BOACTBEHHBIX 3aTpaT NEpeMEHHbIE 3aHUMaT 68 %
yAETBHOTO Beca, MOocTossHHBIE — 32 %. B mepeMeHHBIX 3aTpaTax (epMepoB pacxolbl HA CeMeHa
COCTABJIAIOT B cpeiHeM 56 % , 3aTeM 3aTpathl Ha apeHay TexHuku - 17 %, 'CM u T.11.

B mocTositHHBIX 3aTpaTtax XO03sCTBa BBIIJIATHI 32 KPEAUTHI 3aHUMAIOT B cpeaHeM 83 %,
OTYMCIIEHUs Ha aMopTu3auuto — 13 %, 3emenbHblid Hasor — 3 %.

[To coBOKyImHOCTH TPOU3BOJICTBEHHBIX 3aTpaT OIMpPEAEIseTCs Ce0eCTOMMOCTD MPOIYKIIUU
XO035IUCTBA, T.€. BO UYTO OOXOJUTCS HPOU3BOJCTBO CEJIBCKOXO3IWCTBEHHON HPOAYKIUH MAJIs
dbepmepa. CreroBaTeNbHO, IIABHBIN MMOKA3aTeNlb Pa0OTHI MPEANPUATHN — UX MPUOBUIBHOCTH HITU
yOBITOYHOCTh - TPU OJMHAKOBBIX LEHAX BCELEJO 3aBUCUT OT YPOKaWHOCTH KYyJIbTYpbl HU
ce0eCTOMMOCTH MPOAYKIIHH.

JUia yBesnnyeHUs NMPUOBLILHOCTH XO3SIMCTB HaJ0 MOBBIIATH YPOXKANHHOCTh U CHUXKATh
MIPOU3BOJICTBEHHBIEC 3aTPAThI, T.€. PACXO/bI, KOTOPhIC HMEIOT HAaMOOJBIINKA yIeTbHBIA BEC, TAKHUE
KaK pacxoJibl HA CEMEHa, y100peHus, BbIIIATy 3a KPEAUTHI.

[To coOpaHHBIM JIaHHBIM, JJI COJAEP)KAHUS CBOCH ceMbH (hepMep pacxoayeT B CpeaHEM
2403,567 TBIC. CYM B roj, 4TO COCTaBiseT 0kojio 43 % BceX rofoBbIX pacxoioB ¢epmepa. B
CTPYKTYp€ TOJOBBIX CEMEHHBIX PACXOA0B MPOAYKTHI MUTAaHUS 3aHUMAIOT 0K0J0 34 %. [Ipu atom
(dakTHyeckoe MNOTpedIeHUEe NPOAYKTOB - HIDKE TpeOyeMoill HOpMBI NMHUTAaHMs 4YeloBeka (1o
JAHHBIM aHKETBI OIIpoca pepmMepoB).

CHuxenue ce0ecTOMMOCTH MPOAYKIIMH — HEOOXOAMMOE YCIOBUE POCTa U Pa3BUTHUS BCEX
oTpaciiel HapOJHOI'0 XO03fHMCTBA M MOBBILIEHUS MAaTEPUAIILHOI'O OJaroCOCTOSIHUS TPYIALIHUXCS.
[ToaTomMy crenyeTr BBISBIATH W IOJIHEE MCIIONB30BAaTh PE3E€PBbI CHIXKEHUS Ce0ECTOMMOCTHU
MIPOU3BOJICTBA B X03siicTBax. Takue MeponpusTUs JOJDKHBI ObITh HallpaBJIE€HbI Ha JlajbHelIIee
MOBBILLIEHUE TPOU3BOJIUTENBHOCTH TPYJIa, 6ojee 3(HEeKTUBHOE UCTIONb30BAHUE MATEPUATIBHBIX U
JICHE)KHBIX CPEACTB M, B KOHEYHOM CYeTe, NPUBOAWTh K CHUKCHHIO CEOECTOMMOCTH H,
CJIeI0BaTEIbHO, CTOUMOCTH HPOAYKIIMH.
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2. Opomenue u odOpadorka mouBbl. B 10-u xo03slicTBax [Jid MOJIMBA B OCHOBHOM
OBOIIHBIX KYyJbTYp MCIOJB3yEeTCsl BOJAA KOJUIEKTOpHO-ApeHaxHbIX cOpocoB (KIC). Ilo
KOMMEHTapHsIM OTBETOB, (hepMepbl BbIHYKeHbI Ncnoyib30BaTh KJIC n3-3a HEXBAaTKU BOJBI.

Jlia oOpaboTku mouBbl (pepMepbl MPUMEHSIOT, KaK MpaBuio, riayOokyro Bcnamky. OHu
CUMTAIOT, YTO JaHHBIM arpoTeXHUYECKUW NpuéM  SBISETCS  OCHOBOM  INOBBIIICHUS
IPOJYKTUBHOCTH BCEX BO3JEIbIBAEMbIX pacTeHuil. [y0okoe phIXJeHHE IOYBbl OOBIYHO
MIPOBOJST phIXIUTENEM Ha TpakTopax Mapok C-100 unu T-4A. [Tocne pbIXieHUs! OCYIIECTBISIOT
oOblyHyr0 Bemamiky. ['myOuna obpaboTku mouBbl B @X - 25-43 cMm, B cpenneM - 27 cMm. Bce
3€MJIM KyJIbTUBUPYIOTCS.

3. Ucnoab3oBaHue yaoOpeHmii. B mpou3BoACTBeHHBIX 3aTparax (epMepoB paiioHa
yI00peHus 3aHUMAIOT OOJIBIION yZeNbHbIN Bec. B 60ibIIMHCTBE ciydaeB (pepMephl HCTIOIb3YIOT
cenuTpy, ammodoc u opranndeckue ynoopenusa. Cpeanuii pacxon yaoOpenuit Ha 1 ra miomanu
coctapiasgeTr coorBercTBeHHo 300; 200; 5600 xr.

4. CoTpyaAHH4eCTBO ¢ IMPKATHBIM XO03:1licTBOM. llIupkaTHble XO03sICTBa MOMOTarOT
®X TexHukou. [[nsg Bcmamku 3emenb U cOopa yposkas MIICHHIBI (epMepbl HCIOIb3YIOT B
ocHoBHOM KomOaiin «Keiic». [lo MHoromerHemy ombeITy (epMepoB, 3TOT KoMmOaiiH He Jaer
BBICOKOTO 3(dekra mpu cOope yposkas, MOCIe HEro Ha MOJAX OCTAeTCs YacTh ypokas, B
pesynbrare TpeOyercs Oosblie Tpyda s OYUCTKM H  TMOATroTOoBKM mosis. Hawubosnee
3 PeKTUBHOW TEXHUKOW (QepMephl CUHTAIOT POCCUUCKUU KombaiH «Jlow». OHH WIIyT
MHBECTOPA JUIsl MOJTYUYEHUS KpeaAuTa, 4To0bl pruodpectu koMOaiH «/Jon».

5. Bonpocbl peanu3zanuu. [lyis ucciieqoBaHUs JAHHOTO BOmpoca ObUI COCTaBIEH s
aHKETHBIX BOMPOCOB (Tabm.1).

Tabnuma 1.
Bormpoc Orser, KOJI-BO
YeJIOBEK
Ha Her
AHanusupoBanu 1u Bel npopaxxy ToBapa Ha pbIHKE? 47 3
[Tonb3yetcs nu cipocom Bamn ToBap? 50 -
[ToxpsiBatoTcst iu Bamy notpe®OHOCTH 1oXoqamu? 26 20

Bun cenbckoxo3sHCTBEHHON KyJIbTypbl y OONbIIMHCTBA (epMepoB BBIOHMpaeTCs 10
MOKa3aTesiM TUIOJIOPOJHOCTH U CTPYKTYphI TouBHl (32 depMmepa), 3aTeM cripocy Ha pbiHKe (19
dbepmepoB) u ceBoobopoty (9 dpepmepos).

Bcest mponykius dhepMepoB MOAb3yeTCs CIpocoM Ha phiHKEe. OCHOBHBIMU TpoOiieMamu
peanu3anuy IpOIyKIHUH SIBISIOTCS:

~ OTCyTCTBHE CBOOOAHBIX 1IEeH (22 dhepmepa);
~ npoaaxa Ha mose (11 dhepmepos);
~ HU3KHE TOCYJIapCTBEHHBIEC 3aKYNOYHBIC LIEHBI M I03](HEE MOCTYIUIEHHE ACHEr Ha

cueta (13 dbepmepon);
~ Tpaucnopt (6 pepmepon).
JlUts mpeoponeHust 3THX mpodieM Qepmepsl mpemyaraloT MPEANPUHATh CIEAYIONINe

MEpBI:
~ paspemuTh CBOOOIHYIO AeSITeNbHOCTh GepmepaM (8 hepmepoB);
~ pa3BUBaTh PHIHOYHYIO HHPPACTPYKTYPY (6 hepmepoB);
~ MOAHSATH MPABOBYIO 3anIUTy PepmepoB (4 dhepmepa);
~ paspemmTh CBOOOIHBIE IIEHBI, 00pOThCs ¢ mepekynumkamu (10 pepmepos).

Z[aHHLIe CBCACHUS XapaKTCPHBI IJIA (bepMepOB pPaCTCHUCBOAYCCKOTO HAIIPAaBJICHU.
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II1. DxoHOMHMYecKAasi OLleHKA AeSITeJIbHOCTH ONPOILIEHHBIX (pepMepCKUX X035iiCTB

Onenka 3(pPpeKTUBHOCTH MPOU3BOJCTBEHHOMN JEATEIBHOCTH XO3SHCTB OCYILECTBICHA IO
KOHEYHOMY pe3yJibTaTy — 1o mnpuObiiu. CenbCKOXO03WCTBEHHAs MPOIYKIUS, MPOU3BEICHHAS
¢depmepamMu (Kpome XJIONKa M MIICHUIB, Ha KOTOpPblE HMMEETCS TIOCYJapCTBEHHBIN 3aKa3),
LEJINKOM M TOJHOCTBIO PEaTH3yeTcsl M0 YCMOTPEHUI0 caMuX (pepMepoB. AHaIM3 M BBIBOABI O
XO35IUCTBEHHOM JIESATEJIBHOCTH 110 KOHEYHOMY pE3yJbTaTy ObLIM IPOMU3BEJCHBI IyTEM
IPYNIUPOBKH (PEpMEPOB 1O YPOBHIO MPUOBUTHHOCTH XO3SICTB.

KonnuectBo yOBITOUHBIX (epMepckux Xxo3siiictB - 7. T'omoBas cymma yObITKa IO
xo3stiicTBaM B cpeaHeMm - oT 58350 mo 2694350 cymoB. Ha omnoro ¢epmepa B cpenHeMm
npuxonutcs 90684,4 cym exerogHoro yObiTka. [Ipubsime @X B pacuere Ha oaHoro Qepmepa
kosebnetcs ot 8079 mo 3228650 cymoB B rof, B cpenHeM 656072 cyma.

N3 onpomennsix 50 xo3siictB 34 ®X BblpamuBaroT nuweHuny. [lpu ucnone3zyemom
crocobe moauBa (60pPO3AKOBBIN) 00bEMbI BHECEHHBIX yI0OpEHUH Pe3KO HE OTIMYAIOTCS. AHAIH3
BIMSHUS YJOOpEHHs Ha YpOKaHOCTb NMPOBEAEH JII OCHOBHOM KYJbTYpbl - MIueHuIpl. s
OTIPEICIICHUS CBSI3U MEX/IY YPOKaHOCTBIO U yIOOPEHUSIMHU HCITIOJIb30BaH 0ayur OOHUTETa 3EMIIH.
B pesynbTare nosnydena cieayromas 3aBUCUMOCTb (Tab1.2).

Tabnuua 2. ['pynnupoBka ¢pepMepcKux X03sUCTB MO YPOKAWHOCTHU MIEHULIBI

I'pynna ®X

[Tokazarenn

A b B r
YpoxaifHOCTb, 11/Ta 25-30 31-40 41-50 >50
KomnuectBo ®X, mt 2 11 15 6
VY nenbHbIN BeC Kaxa0# rpynmsl, %o 6 32 44 18
Cpenuuii 6amn GoHUTETA 55,5 53 61 59
Y nobpenue, kr/ra:
cenuTpa 255 294 262 283
ammodoc 140 193 183 210
OpraHN4ecKoe 1000 6167 5837 8375
Cpennsisi ypokailHOCTb, 11/Ta 26,5 38,7 448 50,3

W3 mansbIX Tabi. 2 BUAHO, YTO HA 3eMJISIX CO CpelHHM OayuioMm OoHuTeTa (Tpymnma «I»),
paBHBIM 59, 00bEM BHECEHHBIX Ha | ra yaoOpeHuii 6onbiie u cpeanss ypoxaitHocts (50,3 1/ra)
BBIIIIE, YeM B OCTAJIBHBIX rpymnmax. B xo3siicTBax rpynmsl «B» cpennuii 6ann GOHHUTETa 3eMIn
(61) BbllIe, YeM B APYrux rpymmnax, o0b€M BHECEHHBbIX Ha 1 rekrap yaoOpeHMI MeHblIe, YeM B
rpynne «I'», COOTBETCTBEHHO, YPOKaHHOCTh MIEHUIIBI - cpenusis (44,8 m/ra).

JUis OLEHKHM JeATEeIbHOCTH (EepMEpOB HCIOJIB30BAH TaKXKe MaTeMaTHUYECKHH MeTo[
Koppensiuu. CymMma NpuUOBUTH OT OCHOBHOW (PacTEHHWEBOIYECKOW) AESTENbHOCTH XO35SHCTBa
olnpejielieHa  KaKk  pa3HOCTh  MEXKJY  CTOMMOCTBIO  PEAJM30BAHHOM  NPOAYKLUMH U
MIPOU3BOJICTBEHHBIMHM 3aTpaTaMH. 3aTeM HaiijieHa NnpuObLIb, MpuUxojsmias Ha 1 ra Iuiomanu
XO35HCTBA.

[To ynensHOMY pa3mepy MpuUOBLIM OT OCHOBHOM NEATENIBHOCTH XO3SMCTBA pa3/eicHbl Ha
ClIelyIOIIMe IPYIIIbL:

I'pynna A — yOsiTouHBIE X03s1iicTBa, < 0 MIIH/Ta;

I'pynna B — Hu3konpuObUIBHBIE X0351CTBA, 10 0,5 MiIH/Ta;

I'pynna C - cpeanenpuOblIbHbIE X035HCTBA, A0 1,0 MuH/Ta;

I'pynma ]I - BeICOKOTIpUOBLIBLHBIC X03sIHCTBa, BhIIe 1,0 MiTH/Ta.
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Pacuer koaddunuenta xoppemsiuu (R) mpousBeneH 1o 3aBUCUMOCTH  yACIbHOU
NpUObUIM OT BEJIMYMHBI NMEPEMEHHBIX 3aTpaTt, J0XOJO0B M pa3MepoB Iulomiaau xosgiicrsa. Ilo
pacuéraM BbIsIBJICHA HEOONbIIAsl 3aBUCUMOCTh MPUOBUIA OT YPOXKaHOCTH KYJIbTYPHI, T.€ B TOM
ciydae R oka3zasncs MeHbllIe, 4eM OT HUXKETPUBEIEHHBIX (PaKTOPOB.

Koadpunuentsr koppensinuy nokasplBalOT IPUUUHY NPUOBUIBHOCTH KaKOH-IMO0 IpymIbl
xo03siicTB. B rpymnme «/[» 3aBucuMOCTh MpuOBLIM OT BenudyuH mnepemeHHbIx 3atpaT (0,465),
noxooB (0,383) u mmomanu (0,632) Gomnbie, yeM B Apyrux rpynnax (ta6ma.3).

Tabmuma 3. ['pynmupoBka pepMepCKUX XO3SHUCTB 110 YPOBHIO TPUOBLITN

ITokazarens ['pynna ©X

A B C )|
KonnuectBo ®X, 1miT. 1 22 14 9
Cpennue nepeMeHHbIe 3aTpaThl, cyMm | 379470 2193542 877500 2109632
CpenHue OCTOSIHHBIC 3aTpaThl, cyM | 117525 905819 1475585 669690
Cpennue cymMapubie 3atpathbl, cyM | 496995 2975841 3993649 | 2830502
Cpennsis ~ yaenbHass  NPUOBLIb,
cym/ra -75885 235358 732590 2049105
Cpennuit 10X0/1, CyM 270000 4718752 87219218 | 8872944
Cpenssis miomaap, ra 3 8 7 4

W3 pe3ynbTaToB KOPPENSLUMOHHOIO aHaJIM3a BUJHO, YTO B PACCMOTPEHHBIX XO35AHCTBaX
HauOoJblIee BIUIHUE HA yPOBEHb NPUOBUIN OKa3alla IUIoUab OPOLICHHUS.

HccnenoBaHus CyIIECTBYIOIIETO IOJOXKEHUs JesTeabHOCTH DX pacTeHHEBOIYECKOTO
HallpaBJIEHHUs] [O3BOJWJIM BBIABUTH HPOOJIEMBI, clepKHUBarolMe pocT 3(PHEKTUBHOCTH
HCIIOJIb30BaHMS BOJHBIX U 3€MENBbHBIX pecypcoB. [1o pe3ynapTaTaM NpOBENEHHBIX UCCIENOBAHUN,
yuenbiMu THUHUM mnpemnaraercs, npexiae BCEro, HaANpaBICHHO W MPABWIBHO HCIIOJIb30BaTh
arpoOTeXHUYECKUE MPUEMbl 00paOOTKU MOUBHI. YTIyOJNEHHE W CO3[JaHUE MOIIHOTO IMaXOTHOTO
CJI0s1 TIOYBBI - BaXKHBIM PE3€PB B MOBBINICHUN TPOLYKTUBHOCTH BCEX BO3/EIIBIBAEMBIX PACTCHUM.

B wuccnenoBannpix ®X Kubpaiickoro paiiona mnpumeHsiercss OOPO3IKOBBIM IOJHB.
Opocuteny U KOJJIEKTOPHO-IPEHAXKHAsl CETh HAXOAATCS B IUIOXOM TEXHHYECKOM COCTOSIHMM U
TpeOyIOT OUYMCTKH. ACCOIMAIMM BOJIOTOJIb30BaTENICH, CO3MaHHbIe Ui ATHX LeJei, Mmoka He
CHPABJIAIOTCS CO CBOMMM (QYyHKIMAMHU. OTCYTCTBUE NPUMEHEHHUs OPYIHMX CIOCOOOB OpOILICHUS
oOBsicHsieTcss TeM, yTto camuMm DX He Mo cuiaM opraHu3oBaTh uX BHeApenue. Ho depmepst
MOHUMAIOT 3PPEKTUBHOCTh APYTHX CIOCOOOB IMOJMBA M FOTOBBI UX NMPUMEHATh IPHU YCIOBUHU
CHOHCOpcKOi (puHaHcoBO# mopaepxku. Takum oOpa3om, pemieHue MpoOIeMbl UCIIONIb30BAHUS
BOJHO-3€MEJIbHBIX PECYpCOB Ha YpOBHE (PEPMEPCKUX XO3AHUCTB NPUBEAET K 3HAYUTEIBHOMY
MOBBIIEHUIO 3()PEKTUBHOCTH (PEPMEPCKOTI0 MPOU3BOACTBA U MOBBICUT JOXOJAHOCTH OPOIIAEMOI0
3eMIIEICIIUS.
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V]IK 007

MH¢OPMALI,I/IO!-|HO-KOHCYJ'IbTALI,VIOHI:IbIVI LLEEHTP MO LLECTON
PAMOYHOU NPOrPAMME EBPONEUCKOM KOMUCCUU B
LEHTPAIIbHOU A3UA

Typabioae b.K., Berinos @.®D.
(Hayuno-undopmarnmonnsiii neHtp MKBK)

Baxupim acnexktom BHemHed monutuku EBpomeiickoro Coroza (EC) sBusercs
COJICMCTBUE YYAaCTHIO YUYEHBIX TPETBUX CTPAaH U MEXIYHApOIHBIX OpraHU3aluii B Hay4HO-
TexHudyeckux mnporpammax EC B mensx mnoBblmieHUs 3(PQPEKTUBHOCTH HAyYHO-TEXHUYECKOU
nesrenpHocTd EC M BOBJIEYEHMS Hay4dHO-TEXHHUYECKOrOo IMOTEHIMana EBponbsl B mpouecc
pa3BUTHUSA ITUX CTPAH.

IIpoekr «Co3nanne WHpopMannoHHO-KOHCYIbTaIMOHHOTO 1HeHTpa 1o Llecroit
Pamounoit mporpamme EBpomeiickoit Komuccuu B LlenTpanbaoit A3um» OB OCYIIECTBICH MPH
¢unancoBoii monnepxkke Espomelickoii Komuccunm B HayuHo-MHpOpMAnMOHHOM ILIEHTpeE
Mexrocy1apcTBEHHOH KOOpPAWHAIIMOHHON Bomoxo3siicTBeHHor komuccuun (HUL[ MKBK)
LenTtpanbHoit A3uu.

Cmpamezuueckue yeau npoekma:

e olecredeHre MUPOKOTO BOBIICUEHUS HAYUYHBIX OopraHuzanuii crpan LlenTpanbHoii
A3um B eBporielickoe HaydyHoe npocTpancTBo depes lllectyio Pamounyro nporpammy (6PIT)
EBponeiickoro Coro3a;

e cnocoOCTBOBaHME CTHIKOBKE IMPHOPUTETHBIX HHTEPECOB HAYUYHBIX KOJUIEKTHBOB
crpan EBpomeiickoro Coro3a ¢ WHTEpecaMu UEHTPAIbHOA3HMATCKUX HAYYHO-TEXHHUYECKHUX
KOJIJIEKTUBOB:

® DPAcCOpOCTPAaHEHWE U BHEAPEHUE JOCTH)KEHUH, METONOJIOTMH W HWHHOBALUH
€BpONEICKON HayKW B MPAKTUKY HAyYHO-TEXHUYECKOI'O DPa3BUTHUS LIEHTPATbHOA3MATCKHUX
CTpaH;

e UHQOPMUPOBAHME EBPONECIHCKON HAYYHOM CETH O MOTEHLUMAIE U JOCTHUKECHHIX
YYEHBIX M KOJUICKTMBOB LIEHTPAIBHOA3MATCKUX CTPAaH M UX MOTPEOHOCTH B MapTHEPCTBE,
Pa3BUTUU HAYYHBIX Pa3padOTOK M BHEAPECHUU MHHOBALIMA.

3a 18 MecsueB ocylIeCTBICHUS NIPOEKTa, KOTOPhIM ctaproBan 1 sHBaps 2004 r., coznax
JNEHCTBYIOIIMKA MEXaHW3M 10 pachpocTpaHeHuto wuHpopmamuu o OPII u  okazanuio
MH(POPMALIMOHHO-KOHCYJIbTALIMOHHOW TMOJAEPK KU OO0NbIIOMY KPYry LEHTPaJbHOA3UATCKUX
HayuyHbIX opraHuzanuid. Co3maHa perrmoHajgbHas WH(OPMALMOHHAS CETh ISl B3aMMOJCHCTBUS
€BpPONEHCKON HAyKH C HAayYHO-TEXHUYECKHM IMOTEHLIHMAJIOM LEHTPAJIbHOA3MATCKOIO PEruoHa B
pamkax 6PII nns coBMecTHOro HapalMBaHUs B3aUMOBBITOJIHOIO COTPYAHUYECTBA.

IenTpanpHoa3uatckas nadopmannonHas cetb npoekra INFO FP6 EU-CA cocrour u3 5
KoHTakTHBIX TOYEK, CO3JaHHBIX BO BCEX LIEHTpajdbHoazuarckux crtpaHax (Ka3zaxcran,
Koipreizcran, Tamxukucran, Typkmenuctan u  Y306ekuctan) u  HHpopmanuoHHo-
KOHCYJIbTalinoHHOro 1eHTpa mo 6PII, coznannoro B HUI[ MKBK B r. TamkenTe.

Ienbto paborel MKI[ M KOHTAaKTHBIX TOYEK SIBUJIOCH ONIpeleieHHe cepbl HAyUHBIX
MHTEPECOB Opranm3anmuii B crpaHax LleHTpanpHOW A3um, 00JaZarOMIMX TMOTEHIMAIOM
corpynHuyecTtBa co crpaHamu EC, co3gaHue Ha 3TOH OCHOBe 0a3bl JaHHBIX 110 HPHUOPUTETHBIM
TeMaM Hay4dyHO-TeXHoJiornyeckoro pasButus EC, Brimodamomyro WHGOpPMAalNWi0 O Hay4dHO-
UCCIIEIOBATENIbCKUX OpPraHu3alMsIX, KOTOpble MOTYT ObITh NapTHepamu cTpad EC B 3Tux Temax.

Ha ocHOBaHMM NpOBENEHHBIX KOHCYJIbTalMi MO acrnekrtam yuactus B 6PII ompenenen
CIIMCOK OpraHu3aliii, OCHOBHBbIC HAIPaBICHUSA JEITEIBHOCTH KOTOPBIX BIIMCBIBAKOTCA B
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TEMaTUYECKYI0 MPUOPUTETHYIO 00JacTh «YCTOWYMBOE pa3BUTHE, IJI00AJIbHBIE W3MEHEHHUS U
3KOCUCTEMBD».

CocraBiieH mepeyeHb HayuYHbIX, [POU3BOJACTBEHHBIX M  HENPaBUTEIbCTBEHHBIX
OpraHu3aIui, 3aNHTEePECOBAHHBIX B MHPOPMAILIMH U COTpyAHHYECTBE B pamkax OPII.

Bcem opranusanmsM no 3ieKTpOHHOM moute paszociaanbl u3ganus WKL, oka3wsiBamucey
HEO0O0XO0UMBbIE KOHCYIbTAIUU.

NupopmannonHoit ocHOBOM 1151 paboThl KoHTakTHRIX Todek B 5 crpaHax LleHTpanbHO#
Azun sBunuch nepuoanueckue mznanus WKL, 3a monropa roga neHTpoMm ObLIO MOATOTOBIEHO
21 wu3gaHue, BCE OHU pa3MeElIeHbl Ha BeO-caiiTe MpoekTa W JOCTYIHBI 10 aapecy
www.fp6.cawater-info.net

HKI[ m ero KOHTAaKTHbIE TOYKM Ha IMOCTOSHHOH OCHOBE IMPOBOJWIM KOHCYJIbTALUU M
TPEHUHI C MOTCHIHMAJIbHBIMH ydacTHUKamu O6PIl mo Bcem acmekTaM MOArOTOBKHM MPOEKTHBIX
MPEIJIOKEHUI U TIOUCKY €BPONEHCKUX MapTHEPOB JUIsl CO3/1aHUsl KOHCOPLIMYMOB JJIsl y4acTus B
COBMECTHBIX npoekTax 6PII.

B xome peamuszauuu mnpoekta ObUT NPOBEAECH aHaIM3 MpoOieM, BO3ZHUKAIOIIUX Y
[EHTPAJbHOA3WATCKUX YUYEHBIX B TMpolecce WX BoiedeHuss B OPII, koTopelii mo3BoisieT
BBIJIEJIUTH CJIEIYIOIINE OCHOBHBIE IPUUMHBI HEYYaCTHUs UX B MEXIAyHApOAHBIX KOHKYpcax 6PII:

1. CnoxHOCTP B OCBOGHHU OoybmIOTO 00BEeMa HHPOPMAIMM U OTCYTCTBHE
CUCTEMaTHU3UPOBAHHBIX 3HAHUH IO BCEM aCleKTaM PaMOYHOM MPOrpaMMBI.

2. CnoxHoCcTh U OoJyblllMe TPyJAO3aTpaTbl Ha MOATOTOBKY IOJHOLIEHHOTO
peJI0OKEHUS.

3. Tlouck mapTHEpOB Al CO3JaHMS HAYYHOTO KOHCOPIIMYMA, TaK KaK HET OIbITa
y4acTUs B MEKIYHApPOJIHBIX MTPOEKTaX.

4. SI3pIKOBBIM Oapbep.

OpnHako, HECMOTpsS Ha AITH TPYIHOCTH, CTAaTHCTHKA IOCELIEHUH BeO-caliTa MpoeKTa
www.fp6.cawater-info.net mokaspiBaer, yto 3a 11 mecsnes 6pu10 55000 BU3uTOB (¢ Hrons 2004
rojaa no utoHs 2005 roxa).

VYCTOWYUBBIM pPOCT MOCELIAeMOCTU CaiTa NPOEKTa CBUJETENbCTBYET, YTO CYILECTBYET
OOJIBIION MHTEpeC K MHPOpPMAIMHU, PAa3MEIICHHOW Ha cepBepe, BeIb Ha HEM OIyOIMKoBaHO 21
u3JlaHue, NOJAr0TOBJICHHOE B paMKax MPOEKTa.

Onpoc ydYacTHHKOB CEMHHApOB, MPOBOIUMBIX MHPOPMAIIMOHHO-KOHCYIbTAIIMOHHBIM
LEHTPOM C Lenblo o0ydeHus ocHoBaMm OPII, mo3BoiseT caenaTh BBIBOJ O TOM, YTO pa3BUTHE
caiita mpoekra (Www.fp6.cawater-info.net) Oyaer odeHb MOJIE3HBIM IS y4eHBIX LleHTpanbHON
A3uM 3aMHTEpECOBAaHHBIX B [10/1a4Ye NPEI0KEHUI Ha HOBbIE KOHKYPChl PaMO4YHOM nporpamMmsl.

Kak pe3ynbrar nesTeIbHOCTH MPOEKTa MOXKHO OTMETUTh BO3POCIIYI0 AaKTUBHOCTH
MOTEHIMAJbHBIX YYaCTHUKOB 6 PamouHol nporpammsbl u3 LleHTpanbHOM A3uu, UX CTpeMJIECHUE
peanu3oBaTh CBOM BBICOKMI HayuyHbIH IOTEHLUMAN U MPEICTABUTb HHTEPECHBIE IPOEKTHBIE
NPEeNJIOKEHUsT B Pa3jIMYHbIX TEMaTUYECKUX HANpPaBJICHUSX MPEJICTaBISIONMX B3aUMHBIN
UHTEpEeC, KOTOpbIE MOXKHO pealn30BaTh B COTPYAHUYECTBE C E€BPONEHCKUMHU HayUHBIMU
OpraHu3alUsIMU.

HUIL MKBK noaroroBui u HanpaBui HOBOE NMPOEKTHOE MPEII0KEeHHE Ha KOHKypc 6P,
C LEeNbI0 NPOAODKEHHS palboThl, MpOJAETaHHOW B 3aBeplIieHHOM npoekTe «CoznaHue
NupopManmoHHO-KOHCYIBTAIMOHHOTO ~ IeHTpa 1o 6-oii  Pamounoit mporpamme (6PII)
EBpomneiickoit Komuccun B LlenTpanbHoil A3zum». [lpennaraemslii MpOEKT MO3BOJIUT, C YYETOM
II0JIE3HOTO OIBITA, YK€ NPUOOPETEHHOIO B XOJE pealU3aluy IMPOEKTa U yXKE€ CO3JaHHOU U
paboTaroniel OpraHM3allMOHHOM CTPYKTYphl, a TaKXe HAaKOIUIEHHbIX WH()OPMAIIMOHHBIX
PECYpPCOB, HAOJIHUTH CO3/IaHHYI0 MH(POPMAIIMOHHYIO CE€Th KOHTAaKTHBIX TOYEK BO BCEX CTpaHaX
lenTpanpHON A3UM CUCTEMATU3UPOBAHHBIMU 3HaHUAMU O Pamounbix nporpammax EC.
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BeinonHenue npoekTta JOJKHO JaTh INTyOOKOe NMOHMMaHWe Leiedl u 3amad PamouHbIX
nporpaMMm EBponeiickoro Coro3a HaydHbIMM UCCIEAOBATENSIMU B cTpaHax LleHTpanpHON A3uu u
3akaBKa3bs, a TaKXKe OPraHU30BaTh JBYXCTOPOHHUN OOMEH MH(OpMaIuei, KOTOPHIH MO3BOJIUAT
EBporneiickoii Komuccuu mosiyuyaTe akTyaslbHYI0 MH(GOPMALHMIO O HAYYHOM IOTEHIMAle CTpaH
HentpanpHoit A3um u 3akaBKa3bs. JTO B CBOIO OYEpPE]b OKAXKET COACHCTBUE EBPOINEUCKUM
Hay4YHbIM OpraHU3alUsAM B IIOMCKE NapTHEPOB I COBMECTHBIX IIPOEKTOB, YKPEIUIAIOIINX
€BpOIEICKOe HayYHOE MPOCTPAHCTBO B JIE€JI€ NOCTPOEHHUS OOIIECTBA, OCHOBAHHOI'O HAa 3HAHUSX.

CobpanHas uH(oOpMaLus 0 NOTPeOHOCTIAX U HayyHOM noTeHuuaine LlentpanbHoil A3uu u
3akaBka3bsd OKaxeT nomoiub EBpomnelickoii Komuccun B omnpeneneHun TeMaTHYECKHUX
IPUOPUTETOB B COTPYJHUYECTBE C HayuyHbIMU opraHuzauusmu LA B Oynymeit Ceabmoit
Pamounoit mporpamme (7PII) EC B o6nactu wucclienoBaHWN, TEXHUYECKOTO pPa3BUTHUS H
JEMOHCTpaIMOHHBIM paboTam (2007-2013).

Hayunsie xomiektuBbl u3 crpaH L{A u 3akaBka3bsi, 3aMHTEPECOBAHHBIE B TOM, UTOOBI
npuHATH yuyactue B Pamounoit Ilporpamme, mnosiyyar HMHQOPMALMOHHYIO HOIIEPKKY U
BO3MOXXHOCTh JHCTAaHIIMOHHOTO OOyYeHHS C TOCJIEAYIONIMM TECTHPOBAaHUEM U BbIIauei
cepruduxata. IlonHoMacmTabHOE MCHOJIB30BAaHUE COBPEMEHHBIX WHTEPHET-TEXHOJOTUH
OpEeIOCTaBUT  cpeay s (QOPMUPOBAaHMS  BUPTYaJbHOTO  HAyYHOTO  COOOIIECTBA,
3aMHTEPECOBAHHOTO B COTPYAHMYECTBE C E€BPONECHCKMMHU HAaydHbIMHU rpynnamu. [lomydeHnsle
3HaHUsA 1103BOJIAT yueHbIM L{A n 3akaBka3ps NpUHTH yuyacTue B KOHKypcax 7PII u Bo3aMoxHOCTB
oJIy4uTh (pUHAaHCOBYIO NojAepk Ky oT EBponeiickoit Komuccuu 17151 BBINMOTHEHHUsS] COBMECTHBIX
[IPOEKTOB C €BPONEUCKUMU YUEHBIMH.

VJIK 633

PEKOMEHOALMU NO BbIPALLMBAHUIO NOA NJIEHKON PAHHETO
KAPTOO®ENA ANA ®EPMEPCKUX U OEXKAHCKUX XO3AUCTB

Ymapos X.
(®epranckuit otnen CAHUMPU um. B.J1. XKypuna)

HapoaHoxo3siiicTBeHHOE 3HAYEHUE

Kaprodenps mpuHAIIEKUT K YHCIY BaXKHEUIINX CEIbCKOXO3SMCTBEHHBIX KYJIbTYp. B
MHPOBOM IMPOU3BOJICTBE PACTEHUEBO/ICTBA OH 3aHUMAET OJHO U3 MEPBBIX MECT HapsAy C PUCOM,
nueHune u kykypysoi. KnyOHu kaprodens comepkaT okosno 25 % CyXux BeUIECTB, B TOM
yucne 14-22 % xpaxmana, 1,4-3 % Oenka, okono 1 % xneruarku, 0,2-0,3 % xupa u 0,8-1 %
30i1bHBIX BemecTB. Kaprodens - ucrounuk ButamuHo C, PP, K1 u Butamunos rpynmnst B (B1,
B2,B6). B Hem coneprkatcst kapotuHOUABL. Oco0eHHO 00TaThl BATAMHUHAMH MOJIOJIbIE KITyOHH.

Kaprodens - xopommii kopMm s ckora. [lo mnepeBapuBaeMOCTH OPraHUYecKOro
BemecTBa (83-97 %) xaprodens, Kak 1 KOPMOBBIC KOPHEILJIOABI, CTOMT HA IEPBOM MECTE Cpeu
pacTUTENbHBIX KOPMOB. Ha KOpM HCIIOJIB3YIOTCS KIIyOHHM B CBIPOM U 3allapEHHOM BHJE, a TAKXKe
3acHII0CcOBaHHas OOTBA.

N3 1 1 xnyOHell kapTodens ¢ kpaxmanucTocTbio 17,6 % MoxHO noayuuts 1121 cnmpra,
55 kr xunkoit yriekuciotsl, 0,391 cuBymnoro macia, 1500 o Gapasl (unu 170 kr kpaxmana),
1000 xr me3ru (wiam 80 Kr IIIOKO3bI), 65 KT TUAPOJa U JPYTUX TPOTYKTOB.

Bbomanuueckan xapakmepucmuxa

Kaprodenp - MHOrosjerHee TpaBSHUCTOE KIyOHEHOCHOE pacTeHHE, HO B KYyJIbType
UCIIOJb3YETCS Kak OJHOJIETHEE, IOTOMY 4YTO BECh JKM3HEHHBIM LHKJI €ro, HauMWHas OT
npopacTaHusi KiyOHs U KOHYas oOpa3oBaHHEM U (OPMHUPOBAHUEM 3pEJbIX KIyOHEH, MPOXOIUT
3a OJIMH BereTalMoHHbIN nepuoa. OH pa3BuUBaeTCsl 0OBIYHO BETE€TATUBHBIM IYTEM - KIyOHSIMHU,
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OJIHAKO €ro C YCIIEXOM MOXKHO DPa3MHOXaTb M YacTAMHM KIyOHEHl, a Takke pOoCTKaMu U
YepeHKaMH.

[To xapakTepy BeTBIEHUS CTEOIIsI cOpTa KapTOoQes AesITCs Ha IBE TPYIIIIBL:

1) Gonee mo3nHecmenble COpTa C BETBJIEHHEM CTeOJiel TJIaBHBIM 00pa3oM B HUXKHEM
apyce;

2) ckopocIenble copTa ¢ OTCYTCTBUEM BETBIIEHUS CTeOel CHU3Y.

Bricora crebineit cuibHO u3mensiercst (ot 30 go 150 cM) B 3aBUCMMOCTH OT COpTa U
ycioBuil BelpaniuBanus. [lo3aHecnensie copra XapakTepusyroTcs 0ojiee BBICOKUMU CTEONISIMU U
OOJIBIIIUM YHCIIOM MEXKIOY3JIMiA, 9YeM paHHecIeble. B moa3eMHoi JacTu cTeOIst U3 Ma3ylTHBIX
[IOYEK pa3BUBAIOTCS MOOErM - CTOJOHBI, Ha KOHIAX KOTOPBIX 00pa3yloTcs KIyOHH WIH
YTOJILIEHUSA. Y PaHHUX COPTOB CTOJIOHBI KOpOUe€, y O3JHUX - IJIUHHEE.

KopneBas cucrema kaptodens, BbIpallleHHOTO M3 KIyOHS, MOYKOBaTasi U NpPEJICTaBIsAET
co00lf COBOKYITHOCTh KOPHEBBIX CHCTEM OTACIbHBIX cTeOseil. KopHeBass cucrema HMeEeT:
pPOCTKOBbIE (TJIa3KOBBIE) WIJIM TNEpPBUYHBIE KOpPHHU, oOpasyloliuecss B Hayajle MpopacTaHus
KJIIyOHEH; NpPHUCTAJIOHHBIE KOpPHHU, MOSIBISIOLIMECS B TEUYEHHE BCETO IEepuoja BEreTaluu u
pacrojarampimuecs rpynmnaMu no 4-5 okolo KaXJI0ro CTOJIOHA, U CTOJOHHbIE KOpHHU. OKOJO
IIOJIOBUHBI KOPHEN PaCIOJIOKEHO CPAaBHUTENIBHO HETIYOOKO, B MaXOTHOM cioe; oT 22 a0 38 %
KOpHEW TMpOHUKAeT Tuy0Xke, OTAeNbHbIe yxoaiaT Ha rinyouny g0 150cm. ['myOuna
IIPOHUKHOBEHHUS] KOPHEM B MOYBY Yy paHHUX COPTOB HeOOJbIIas, Yy CpEIHECHENbIX U
MO3JJHECTIEIIbIX - JOBOJIBHO 3HauMTeNbHasA. KopHeBas cuctema kaprodesns oTau4aercs A0BOJIbHO
AKTHBHOM MOTJIOTUTEIFHOW CIIOCOOHOCTHIO, 0COOCHHO 10 OTHOIICHHIO K pocdopy.

Kny6ens kxaprodens mpeactaBiser coOOW YTOJIIEHHBIM UM YKOPOUEHHBINH cTebenb. Ha
KJIIyOHE B paHHEM BO3pacTe€ HMEIOTCA MEJKUE YellyidaTble JHMCTOYKHM, HE COJEepKallue
xjopopumia. B mazyxax uyemyH4aTblX JIMCTOYKOB 3aKJIa[bIBAIOTCS IOKOSIIIMECS IOYKH,
oOpasymoIire TaKk Ha3blBaeMbIe «TJIa3KW». B KaxIoM Tia3ke KIyOHsS OOBIYHO HMMeeTcs 1o 3
nouku. [Ipu mpopactanuu Tporaercs B pocT ofHa, HauOoJyiee pa3BUTasl CPEIHsA MOYKa, Apyrue
IPOpacTalOT NpHU MOBpeXACHUHU (00J1aMbIBaHHE) POCTKOB. ['J1a3kM BepXyILIEYHOM 4acTH KIIyOHS
0o0J1ee )KU3HECTIOCOOHBI M MPOPACTAOT paHbllle, YeM HHKHUE.

Bunonorunveckue ocobeHHOCTH

PocTt xapTodens ycnoBHO pa3zaenstoT Ha 3 nepuoa.

[lepBbIii mepuox - OT BCXOAOB JI0 Hayajla LBETEHHS, KOI/A YBEJIWYUBAETCS TJIABHBIM
oOpa3oM Macca OOTBbI, a NpuUpocT KiIyOHeH He3HauuTeneH. BTopoil mepuoa oxBaTbiBaeT
[BETEHHWE M TMPOJOJDKAETCS [0 TMPEKpalIeHHUs MpUpocTa OOTBB.. B 3TO BpeMsi MPOHMCXOIUT
HauboJiee UHTEHCUBHBIN pocT KiyOHel. TpeTuil nepuos - oT npekpalieHus: npupocra OOTBBI 10
€CTEeCTBEHHOro ee yBananus. [Ipupoct kiiyOHell ele npoaomKkaeTcsi, HO MEHee MHTEHCUBHO, YEM
BO BTOPOM IIE€PHUOJIE.

JnuTenbHOCTh IEPUOJOB JJIsi COPTOB PA3HOM CKOPOCIENOCTH pa3inyHa. Y CKOPOCHENbIX
COPTOB MHTEHCHBHOE HAKOIUJICHUE ypOKas HpooJrKaeTrcs B TedeHue 26-28 nHel, y cpelHe-
paHHuX - 34-36 nAHEH, a y cpeJiHe U MO3JHECTENbIX B TeueHue 43-45 nHei.

TpeboBanus k Temneparype

Kaprodenp minoxo pearupyer Ha Temmeparypy mo4Bel HuHxe 7-80C W B TOXKE Bpems
CUJIBHO YTHETAETCs YK€ IpH TeMmieparype nousbl Boime 250C. IIpu BBICOKOM OTHOCHUTEIBHOMN
pinaxknoctu U temneparype (-1)— (-1,5)°C Gora kaprodens dyepHeer u morudaer. OcoOeHHO
HEYCTOWYMBBl K NOHMKEHHBIM TeMIlepaTypaM MoJioable pacTeHus. OJHAKO HpU MeIJICHHOM
CHUKEHUU TEMIIEpaTypbl B pPAaCTEHMSIX KapToQessl HaKalIMBaeTCsl caxap, YTO IOBBIIIAET HUX
YCTOWYMBOCTh K HEOOJbIIUM 3aMopo3kaM (10 2-30C). KiyOHu kaprodenss 0ObIYHO HE BBIHOCAT
teMriepatypsl -1,20C, 9To cBsizaHO, MpeXxae Bcero, ¢ BEICOKUM (75 % u Ooree) comepkaHueM B
Hux Bojabl. KiyOHHU, npoie/ine nepuosi NoKos 1 BbICAKEHHbIE B I0YBY, HAUWHAIOT MPOpPACTATh
npu Temreparype 3-50C, HO TpH 3TOM HMEIOT OYCHB Ciabbiii mpupoct. KopHu y kaprodens
o0pa3ytoTcst 00bIYHO IpH Temneparype noussl He HIke 70C. Ilpu Gosee HU3KUX TeMIeparypax
BBIC)KEHHBIE KIYOHU JJOJITOE BpeMs JIeXKaT B IMOYBE, HA UX TIOBEPXHOCTH MOTYT 00pa3oBaThecs 3a
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CYeT MMEIOLIMXCS MHUTATEJIbHBIX BEIIECTB HOBbIE KIyOHM 0€3 HOSIBIEHMsI HaJ3E€MHBIX OPIaHOB.
Takoe sBIE€HME MOXHO YacTO HaOMOAaTh MNpU Mocajgke KapTodens B  XOJOIHYIO,
MepeyBIXHEHHYIO TIOYBY WJIH HA00OpOT B CIHMIIKOM CyXYIO MOYBY TPU TEMIIEpaType BHIIIE
250C. HopmanbsHoe npopactanue kiayOHel kapTodels oTMedaeTcs Mpu TemIiepaType MouBbl 7-
80C, ojHaKO ONTUMaJbHAs IS [popacTaHusi temmeparypa — 310 18-20°C. B sToM ciiydae
BCXO/Ibl NOsIBIISIIOTCS Ha 10-12-i neHp nmociie nmocaaku, B TO BpeMs Kak MpU TeMIlepaType MOYBbI
Hmwke 70C - gepes 30-35 u gaxe gyepe3 S0 mueit. Jlyumee kiryOHEoOpa3oBaHUE TTPOUCXOIUT MPU
TeMreparype noussl 16-190C, 4To npuMepHO COOTBETCTBYET TemnepaTrype Bo3ayxa 21-250C.

Cymma temmeparyp Boime 10°C 3a BereTanuoHHbBIN EPHOJI, HEOOXOAUMAs JUIS TIOJIHOTO
pa3BUTHUS PACTEHUs, IJI1 PAaHHUX U CPEeAHEpPaHHHX COpPTOB B cpeaHeM pasHa 1000-14000
rpagycos, s no3anecnensix- 1400-1600 rpamycos.

TpeOoBanus K BJare

Kaprodens - pacrenue, TpeboBaTenbHOE K BIAKHOCTH MOYBHEL. [loTpeOHOCTH BO Biare
u3MeHsiercst y kaprodens no ¢aszam pocrta. Kputuueckum nepuojom siBisercs Qaza Hauana
uBeTeHus. HemoctaTok Biiaru B HoYBe B 3TOT NEPHUOJI IPUBOJIUT K CUIIBHOMY CHUIKEHUIO YPOKast
KiyOHel kaprogens. Jlaxke KpaTKOBpeMEHHbIE 3acyXu B (azy OyTOHU3ALUU CHUXKAIOT ypoxkail
kiryoneir Ha 17-23 %. Koaddumuent tpancrnupanuu KapTodens WM KOJIUYECTBO BOJIHI,
3aTpayMBaeMoOe pacTeHHEM Ha oOpa3oBaHWE €IWHHUIIBI CyXoro BemiecTBa, paBeH 400-500. B
OTJIeIbHBIC KAPKHE THU KYCT KapTo(denss MOKET UCTIApHUTh 110 471 BOJIBI.

Haubonee OnarompusiTHele yCJIOBUS sl pocTa KapTodens U o0pa3oBaHHs BBICOKOI'O
ypoxas KIyOHEH co3MaroTcsi mpu BIaXHOCTH MOYBEI 70-80 % TOJIHON MOJEBON BIArOEMKOCTH
(IT[IB) B 30HE pacmpocTpaHEHUsT OCHOBHOM MacChl KOpHEW B TEpPHOJ I[BETEHUS U
KI1yOHEeoOpa3oBaHMUsI.

TpeGoBaHus K BO3AYIIHOMY PeKUMY MOYBbI

KopheBas cucrema B mpoliecce AbIXaHUs MOTJIOIIAET U3 MOYBEHHOrO BO3AyXa OO0JbllIoe
KoiauuecTBo kuciopojga. CyTouHas mNOTpeOHOCTH B HEM KOpHEH pacTeHud kaprodens
cocTaBiisieT okojo IMr Ha Ir cyxoro BemectBa. Hanbosnee BbICOKYIO TOTPEOHOCTh B KUCIOPOIE
KOpHEBasi CHUCTeMa MWCHBITBIBAET B IMepuoJ KiyOHeoOpa3zoBaHus. YUYToObl HMMETb HY>KHOE
KOJIMYECTBO KHCJIOPOJa B M0OYBE, HEOOXOAMMO COXPaHATh €€ B JOCTATOUHO PBIXJIOM COCTOSIHUU
o0beMHOI Maccoii He Oonee 1-1,2 r/cM3. B prixjoil moyBe ra3000MeH MeXAYy MOYBEHHBIM U
aTMOC(epHBIM  BO3JYXOM TPOXOAUT Jyudmie. B  H30BITOYHO  yBIAXKHEHHBIX, CHIIBHO
YIUIOTHEHHBIX, IUIOXO OO0paOOTaHHBIX IIOYBAaX COJAEpXKAHME KHUCIOpOJa YMEHbIIaeTcs, a
COJIEp)KaHHE YTJIEKUCIOro Tra3a YBEIWYMBaeTcs. B Takux ycnoBuax KIyOHH KapTodemns
3a/pIXalTcs M 3arHuBaroT. OnTHManabHas KOHLEHTPALMs YIJIEKMCIIOro rasa B MOYBE JIOJDKHA
obITh Menee 1 %.

TpeOoBanusi K cBeTYy

[To coBpemeHHO# (HOTONEPUOINIECKON KiTaccuUKaIMM pacTeHUsT KapTo(denss OTHOCAT K
KOPOTKOJJHEBHBIM PACTEHHUSAM, T.€. K TAKUM, JUIsl Pa3BUTHUS KOTOPBIX KOPOTKUHN JIEHb HE SIBIISIETCS
CTpOro o0s3aTEIbHBIM, HO B YCIOBHUSAX CpPEJHUX IIMPOT YCKOpSeT UX pa3BuTue. B KopoTkuii
JIeHb YCKOpsieTCs Hadaslo KiyOHeoOpa3oBaHHs, COKpAllaeTcs [UIMTEIbHOCTh BEreTallMOHHOTO
neproja pacTeHUi KapTodelss, B TOM YUCJe JUIMTEIbHOCTh (JOPMHUPOBAHUS M POCTA KIIyOHEH.
Kaprodenb cumraercs cBeTonoOUBBIM pacTeHHeM. Ilpu rycToil mocajake oTMeyaeTcss Jaxe
MOXEJITeHHEe OOTBBI, OCIIa0JEHUE WM IOJIHOE OTCYTCTBHME LIBETEHUS W CHUKEHHUE YpOXKas
kiyoHel. IlosToMy wu3/iMIIHE 3arylieHHbIE MOCAJKU, PABHO KaK M H3PEKEHHbIE, HE MOTYT
o0ecrevYnTh MOJTyYeHHUs BEICOKHX ypoKaeB KapToders.

Oco0eHHOCTH KOPHEBOT0 MUTAHUS

B cocraBe cyxoro BemiecTBa KapTodessi OOHapyKeHO 26 pas3IMYHBIX XUMHUYECKHX
snemeHToB. Hanbomnee yacto kapTodenp HCHBITHIBAET HOTPEOHOCTh B TPEX OCHOBHBIX 3JIEMEHTaX
nuTaHus - aszore, ¢ocope W Kaauu. MHOTUMHU ONBITAMH YCTaHOBIEHO, YTO B IT ypoxkas
KJIyOHel kaprodens U B COOTBETCTBYIoIIeM kojudecTBe OO0TBbI (0,4T) M KOPHEBBIX OCTAaTKOB
comepxurcs N-4,8 xr, P,Os — 2,2 xr u K;O — 10,5 kr. Kaprodenb BBIHOCHUT W3 IMOYBHI Ha
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KaXJ1yl0 TOHHY yposkasi KilyOHEel M COOTBETCTBYIOILEr0 KOJUYecTBa OOTBBI B CpeAHEM 5-6 KT MO
JNEHUCTBYIOIIEMY BEIECTBY a30Ta, 2 Kr ¢ochopa u 7-8 kr kanus. Takum o0pa3oM, U3 OCHOBHBIX
9JIEMEHTOB TNMHTaHUA KapTodenab moTpedsser Ooyblie BCEro Kajus, 3aTeM a30Ta W MEHbIIe
docdopa, 4uTo HEOOXOAMMO YUUTHIBATh MIPU pacyeTe U BHECEHUH YI00pEHUIA.

C menpro obecriedeHUss pacTyliedl MOTPEOHOCTH HACEJICHUsS B OBOIaxX M Kaprodene B
MOCJEeHNE TOJbl BO MHOTHX XO03siicTBax @Depranckoil o06iacTu Hayald BBIPALIUBATH O]
IUICHKOW paHHUH KapTodensb. DPGPEeKTUBHOCTh TOceBa KapTOQEs Mo MICHKON HCCIeI0BaIach
2004 r. B pamkax mnpoekta «/M3mMeHeHHe kiauMaray ¢ KaHaJCKuM yHupepcuteroM Maxkl mm.
OmneIT ¢ moceBaMu KapTodens Moj IMJICHKOH B TYHHEIHHOM BapHaHTE W BapHaHTE OTKPBITOTO
TPYHTa MOKa3ald BO3MOXXHOCTh TOJy4aTh BBICOKHUU yposkail KiIyOHEW paHHEro co3peBaHHs U
obecreynTh OosblIne MpUOBLIH. Jlanee MpUBOASTCS BapUaHTHI ONBITA, JAHHBIC IO MOJIYYCHHON
YPOXKaWHOCTHU U JOXOAaM OT peaau3aiiy IpoIyKIHH.

PesyabTaTsl onbiTa 2004 rona

Bapuanmut onstma: 1) I[loceB kapTodens moj nieHKy B GpopMe TyHHENS ;

2) IToceB kapTodesnst B OTKPBITHIA TPYHT.

Kpamxue acpomexnuueckue meponpusamus nocesa kapmodpess 8 08yx 6apuanmax.

1. Ha mone, rme momkeH ObUT OBITH MOCEsH KapTodenb, BHECAW Tepes 3510eBou

Bcmamkoii mo 100 1/ra HaBo3a.

2. Ilocne Bcnamku mpoBeu MJIaHUPOBKY 1o U 9 dpespans 2004r. ynszeneBaHue.

3. 19 ¢deBpans napezanu 60po3/sl ¢ MeXAYpsAbIMHE 70 cM.

4. 22 deBpays OCyIIECTBIIIM PYUYHOU moceB KapTodens copta «CaitTa» B IByX BapuaHTaX

C PacCTOSTHUSIMU MEX]ly THE3/1aMu 25 cM.

5. 24 deBpans moceBbl KapTodess B IEPBOM BapUAHTE TOKPHUTH TIIICHKOM.

B nepBoM BapmaHTe MOsIBJICHHE MEPBBIX BCXOAOB KapTodeins Habmonanock 8 mapra, a
100%-nb1e Bcxosl - 18 mapta. Bo Bropom Bapuante 15%-Hble Bcxosl Habmonanuch 18 mapra,
a 100%-Hble - 6 anpens. Pa3Huna B cpokax MOJHBIX BCXOJI0B pacTeHUM cocTaBisieT 18 nHel.

B mepuwon Bereranuu KapTodens B KaXJOM BapHAaHTE OIbBITA JBAXKAB IPOBEIH
OKy4HMBaHUE. B 3TOT e mepuoja BO BTOPOM BapuaHTE § anpessi BHECIH AOMOIHUTEIBHO B MIOYBY
o 120,0 xr/ra Ha geiicTByromee BemecTBo azora u mo 100 kr/ra pocdopa, Torma kak B mepBom
BapuaHTe, KpOME BHECEHHOIro Iepe]] BCHANIKOM YKa3aHHOTO KOJHWYECTBA OPraHMYecKOro
ya00peHusi, MUHEpaJIbHbIC YI0OPEHUS HE BHOCHIIN.

[TonuB ocymecTBIsiIM A0 JOCTUXKEHHUS BJIAXKHOCTH MOYBBI B MeTpoBOM ciioe 80% ot
[II1B. beuio nmpoBeaeHo 1o 4 BereTallMOHHBIX MOJHUBA B KaXKJIOM BapUAHTE, B TOM YHCJIE: TIEPBBII
nonus - 16 anpens Hopmont 820; BTopoii - 24 anpens Hopmoi 750; Tperuii - 9 mas Hopmoit 800;
qeTBEPTHIH - 15 Mast HOpMoii - 780 M°>/ra. O6Iwast opoCcHTeIbHAs HOpMa cocTaBiia 3250 M°/ra.

Ypo:xkaiiHOCTH

N3-3a BBICOKMX TeMIlepaTyp, HMMEBIIMX MECTO IOJ IUICHKOH, B MEpPBOM BapUaHTE
Temieparypa nouyssl Ha riyoune 0-10 cMm Bcerna Obuia Bbile, 4eM BO BTOpoM. Takue ycrnoBus
obecrieunsii B 3TOM BapuaHTe OoJjiee paHHee (Ha 15 nmHeit) co3peBaHue KiyOHeH kapTodens u
paHHU# ypoxkaii, cOop kKoToporo npoussenu 30 mas. YpoxaliHOCTh KapTodens B 3TOM cllydae
coctaBuia 22 1/ra. B Bapuante 2 coop kaprodeist Obu1 mpou3BeieH 14 UioHA, YpOKAWHOCTH MPHU
sToM Obuta 18,7 T/ra.

VYpoxkaii mepBoro BapuaHTa OmbITa ObUT peanu3oBaH 1o meHe 100 cyM/Kr ¢ BaJOBBIM
J0X0/I0M 2,2MJH. cyMm/ra. Yposkail BTOPOro BapHaHTa M3-3a MO3JHEr0 CO3PEBaHUs pealn30BaH
1o 50 cym/Kr, 1 BaJIOBOM JIOXOJ OT €T0 pean3aluy cCocTaBmiI 935 Thic.cym/ra.

Ha ocHOBaHMM MOTYyYEeHHBIX PE3yJIHTATOB TEXHOJOTHS BBIpAIIMBAHUS KapTodemns Moj
IJIEHKOW PpEKOMEHAYeTCs K MPUMEHEHHIO C COONIOJEHUEM CIEQyIOUIUX AarpoTEeXHUYECKUX
MEPOIPUATHH.

1. Ha mounst, Tie BeIpanuBaeTcs paHHUM COPT KapTodens Mmoj IIeHKOW, peKOMEHIyeTCs
BHOCHUTH niepe] Beranikoil mo 60-80 T/ra HaBo3a, a MpU OTCYTCTBUU HaBo3a - HE MeHee 1o 400
kr/ra cynepdocdara. 3s501€ByI0 BCHAIIKY CIEAYEeT IMPOU3BOJAUTH B OKTAOpe-HOSOpEe Mecsiax,
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T.€. 10 HACTYIUIEHHsI 3aMOPO3KOB.

2. C nenplo co3aHusl POBHOM NOBEPXHOCTH HEOOXOAMMO TMOCIE BCHAIIKU MPOBECTH
Yy3eJieBaHUE U IUIaHUPOBKY IOJIA.

3. C nenpi0 paBHOMEPHOTO YBJIa)KHEHMs IOUBBI CIEAYyeT Iepe]] MOCEBOM IPOBECTH
Hape3Ky 00po31 ¢ MeXAYPAAbIMHE pazmepoM 70cwm.

4. Ecnu nouBa cyxas, TO € LEeJbI0 MOJIy4eHHUs MOJTHOLEHHBIX BCX0/10B HEOOX0IUMO Hepes
[I0CEBOM OCYILIECTBUTH BJIar03apsiIKOBBIA MOJIMB B Hape3aHHbIE OOpPO3bI C MOJMBHON HOPMOM
600-650 m*/ra.

5. IToceB kaproderns, keaaTeabHO paHHUX COPTOB, TaKUX Kak «PanHmii», « DaneHCKuil»,
«IIpuekynbckuil panHuit», «Ppannsas po3a», «benopycckuii panuuit», «Caitay, «IIpnodeckuii»,
«Bomxckuit», cneayer nposectu He no3anee 10-15 despars.

6. Pacxon ceMsH mpu paHHeM moceBe Kaprodens NomKeH ObiTh He MeHee 2,5-3,0 1/ra,
Macca KaXJoro MocaxeHHoro KiayOHst - He MeHbuie 50-70r. PaccTosiHue Mexay rHe3aMu MpH
nocese - 25-27cM. IIpu Takoil cxeme nocesa ryctora CTOSAHUS - 52-55 ThIC.paCTEeHUN HA reKTap.

7. llocne moceBa KiIyOHEW TMMOBEPXHOCTh ITOYBBI HEOOXOJAMMO 3aKpBITh IUICHKOH,
HaTAHYTOW Ha Jyru, yCTaHOBJEHHbIe Ha pacctosHuu 0,7 M Apyr oT apyra (TyHHenem). B
KadyecTBe AYT MOXHO MCIOJIb30BaTh BETKU WM IIPOBOJIOKY.

8. Ilpu HeoOxoauMoOCTH, IOCEe BCXOAOB KapTodens HeoOX0AUMO MPOBECTH BBI3BIBHON
MIOJIMB C LEJbIO MOJTYUYEHHUS TOJHOLUEHHBIX BCXOJI0B.

9. YuutsiBas, 4yTO NMpHU IJIAHOBON ypokalHOCTH KapTodens 25 1/ra mist GOpMUPOBAHUS
It xkiryOHeit Tpebyercs 5 kr azora, 2,5 Kr ¢pocdopa u 8 Kr Kanus, He0OX0IMMO BHOCHTD B TIEPHOJT
Bererauuu 125 kr azora, 63 kr/ra docdopa u 200 kr/ra kanaus B mepecyeTe Ha ACICTBYIOIIEe
BelecTBo. M3 3Toro koiauvecTsa y1o0peHHil B mpolecce NepBoil MOAKOPMKH (TI0CIIE€ TMOSIBACHUS
5-6 nuCThEB WU B MepuUo]] OyTOHM3AIMU) HEOOXOAMMO BHOCUTH B mouBy 60% wnm 75 kr/ra
azora, 38 kr/ra ¢ochopa m 100 kr/ra kxamus B mepecuere Ha JEHCTBYIOIIEEC BEIIECTBO.
OcranbHoe konuuecTBO ynoOpenuil (50 xr/ra aszora, 35 kr/ra ¢ocdopa u 60 kr/ra xanus)
clelyeT BHOCUTh B IEPHOJ Hayasa [[BETEHHUS.

10. Kaxnapiii pa3 mocie BHECEHHUS MHUHEpAJIbHBIX yAOOpeHUN HEOoOXOAMMO MPOBOAMTH
BEreTAIMOHHbI MOJTHB C MOJTHBHON HOpMOiT 750-800 M°/ra TakuM 06pa3oM, 4TOOBI BOJa HE
3aToIusia rpe6Hu 60PO3/, Tak Kak B IPOTUBHOM cily4ae KIIyOHH OyAyT MEIKUMU WIH CTHUIOT.

11. Heobxoaumo €XeIHEBHO CJIEAUTh 3a TeMIEpaTypod MouBbl Hoja IUieHKOH. Ilpu
JIOCTHXKEHMH TI0YBOM yCcTOWUMBOM Temmeparypbl 15-16°C (cpeanecyTodHast) IUIEHKY CIEayeT
CHATH, T.K. NPH TOBBINIEHHON ee Temmeparype (Bbime 20°C) kiayOHH KapTo(dess HAunHAIOT
pPenpoAyLUPOBATh HOBbIE OTPOCTKH U3 BHOBb HAKOIUIEHHBIX KIIyOHEH.

12. JInst mosy4eHust KpYMHBIX U TIaAKUX KIyOHEH HeoOXOAMMO B MEPHUOJ BEeTeTaluu (110
CO3peBaHMsl) MOJAEPKUBATh BIAKHOCTh MOYBbI Ha ypoBHe He MeHee 75-80 % OT mpenenbHO-
nosnieBoil Binaroemkoctu (I1I1B). C 3Toli nenbio ciielyeT B 3aBUCHUMOCTH OT IIOYBEHHBIX YCIOBUN
U YpOBHS T'PYHTOBBIX BOJ| YaCTO NMPOM3BOAUTH BET€TAllMOHHBIC MOJUBBI MAJILIMM HOPMaMH - He
Goxee 700-800 m*/ra.

13. Ilpu coOnrofeHUH YyKa3aHHBIX AarpoTeXHUYECKUX MEpONPUATHH CO3peBaHUE
kapTodens paHHHX COPTOB HactymaeT 25-30 ampesnsi, a cpeaHecnenblx copToB - K 15-20 mas.
Crnenyer yuecTb, 4TO (hU3MUECKOE CO3peBaHUE KapTodelss, Korjga ero MOXKHO YNOTpeOIsITh B
nuiy, HacTymaeT Ha 10-15 mHel paHbIe MOJHOW CIENIOCTH, KOTOPYIO JOCTHUTaeT KapTtodelb
IPU XpaHEHUH.

14. Cpoxu yOopku kaprodens HEOOXOJMMO YCTaHABIMBATH C YYETOM Ha3HAYCHUS
KapTodens - g norpebiaeHus B nuily wid xpaHeHusa. Kaprodens, notpebisemslii B numty,
MOXHO yOupaTh Ha 10 qHEl paHbIIe, 4eM NMpeHA3SHAYCHHBINA I XpaHeHus. Y 00pKy kapTodens
C LENBI0 TOCIENYIONEr0 XpPaHeHHsl CleAyeT HAaUMHATh MPU JOCTHKEeHUU KiyOoHsMu 85 -100%-
HOM CIIEJIOCTH, YTO ONPENEAETCA IyTEM OCMOTpPA UX B 1oJje. TBepAoCTh KIIyOHEH U UX TpyaHas
CHUMAaEeMOCTb SBJIAIOTCS MOKA3aTEISIMH CIIEIOCTH.

15. KnyOnu xaptodesns BBIpAacTalOT TIaJKUMH, KPYIHBIMH W BKYCHBIMH Ha IE€CUAHBIX,
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JIETKOCYTJIMHUCTBIX W €1a003acoyleHHbIX Mo4Bax. Ha TsDKeNnbIX MO0 MEXaHMYECKOMY COCTaBy
MI0YBaX, /1€ IPOBOJUTCS PEKOE PHIXJIEHUE WM HE BHOCATCS OpraHudyeckue y100peHus ¢ Lebio
oOJjieryeHusi B MAaxOTHOM CJI0€ OOBEMHOW MacChl TOYBBI, KIYOHH BBIPACTAIOT MEJIKHUMH,
B/JIaBJICHHBIMHU, HENIPABMIIBHON ()OPMBI U NIPU XpaHEHUH OBICTPO 3arHUBAIOT.

YK 627.157

BINVNAHUE KOHLEHTPALWUU B3BEWEHHBIX YACTUL, HAHOCOB HA
PACMNPEAENEHUE OCPEAHEHHOU CKOPOCTU NMNOTOKA

®arxynaes A., IOcynos M., Huzamyraunos /l.
(TUUM)

KauecTBeHHas oleHKa BIMSHUS KOHIEHTPAIMU B3BEIICHHBIX YACTHUIl HAa paclpelesieHue
OCPEIHEHHOW CKOpPOCTHU MpOBEeJeHA psigoM aBTOpoB [1-4]. OgHako KOJWYECTBEHHO OIEHUTH
BJIMSHME B3BECHM Ha JIMHAMHUKY HECYILEro €€ IOTOKa OYeHb CIO0XHO. B Hacrosimee Bpems
HayMHAeT mpeodsiafjaTh MHEHUE, YTO Ha NOJJEP)KAaHWE TBEPIBbIX TSKENBIX YaCTULl BO
B3BCILICHHOM COCTOSIHUM 3aTpPauyMBaeTCs OJHEPrusi IOTOKa, YTO CHUXKAET HMHTEHCUBHOCTH
TypOyJieHTHOro nepememinBanus. CIeCTBUEM 3TOTO SBJISETCS YBEIUYEHHE HEPABHOMEPHOCTHU
pacrpeziesieH!s] OCpPEeIHEHHBIX CKOPOCTEeH Mo riiyOuHe MOToKa.

B pabGorax [1-4] ans pacuera pacmnpeiesieHuss OCPEIHEHHOW CKOpPOCTH MO TiyOuHe
B3BECEHECYIIETO MOTOKA MCHOJb3YIOTCSA (DOPMYJIbI, BbIBEJEHHBIE 11 OAHO(A3HBIX MOTOKOB, C
YTOYHEHHEM 3MIUPUUECKUX KO3()(PHUIIMEHTOB.

CymectBytomue (GopMyJibl, ONPENENSIONIUe paclpeesieHHe CKOPOCTH IO TiIyOmHe
MOTOKa, MOXXHO OTHECTH K OJHOMY U3 CJEAYIOUMX THUIOB: NapaboInYecKoMy,
JorapuMHUUECKOMY, TIOKa3aTeJbHOMY (CTEIEHHOMY) H JJuMnTHYeckomy. B Haumboiee
YIPOIIEHHOM BUJE 3TU (JOPMYJIbl BEIPAXKAIOTCS B BUJIE:

m 2 o
u=u, — Euc (1-n) -napaboIMYCCKUI THII; (1)
u=u, +—lnn -JIorapu(pMUYECKUil TUI; (2)
ae
u=u_ *n" -CTETICHHOU THII; (3)
- 2 i 4
u=u_ - pn -3JUIMNTUYECKUH THII, 4)
rae,
u - IIOBEPXHOCTHAs! CKOPOCTh, M/CEK;
max
u - MECTHasi CKOPOCTh, M/CEK;
V. - TMHAMHYECKasi CKOPOCTb, M/CEK;
C - koa(ppunment lleswn;
n - OTHOCHUTEINbHAs IIIyOHHA, M;
m, &, X, P -COOTBETCTBEHHO napaMeTpsl napaboIMYecKoro,
Jaorapu(MHUUECKOro, CTENEHHOTO W JJUIMITUYECKOTO Mpoduis
CKOpOCTEH, KOTOpPBIE OTIPEICIISIOTCS B OCHOBHOM

OKCIICPUMCHTAJIbBHO U MCHAKOTCA B 0O0JIBIINX Juara3oHax.

JInst cpeHero M HMKHETO TeYeHUu p. AMyaapbs 3HadeHUs KodpduimeHToB m, &, u P
Ooputn uccienoBanbl A.M.MyxamenoBsiM [3], U ISl 3THX YCIOBUW 3Ha4YeHHWe X u P Obun
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NPUHATHI TOCTOAHHBIMM, paBHbIMU %=0,12; P=0,58. Ilpennaraercs m u X oONpenenarh B
3aBUCUMOCTHU OT BenuduHbl kKoddduimenta Illesu. B padote [2] mpuBoasTCsa Takue AaHHBIE, T1Ie
3HaueHue korpduuneHTos y, P mensercs B npenenax P=0,28 — 1,0; ¥=0,06 — 0,56.

W3MeHYnBOCTh 3TUX KOA(DPUIIMEHTOB yKa3bIBaeT HAa TO, UTO HE MOTYT HCIOJIB30BAThCS
IJIs1 yd€Ta HCPABHOMCPHOCTH PACIPCACICHHA KOHUCHTpPALlMW B3BCIICHHBLIX YAaCTHUIL 1O FJ'IY61/IH€
MOTOKA.

B cinyuae B3BeceHecyliero MOTOKa, COCTOAINIETO W3 HECYIIEH >KUAKOCTH U TBEPABIX
YacTHUIl, €ro CTPyKTypa HMeeT CBOM ocoOeHHOcTH. Ha xapakTep pacmpenencHuss CKOpocTen
BJIMACT HC TOJIBKO CTCIICHb HACBIIICHUSA IMOTOKA B3BEChIO, HO U KPYITHOCTDH B3BCUHICHHLIX YaCTHIL,
B3aUMOBJIUSHUE HECYIIEH XUIKOCTH U TBEPIBIX YACTHUII, paclpeeseHHue TBEPIbIX YACTHUI[ IO
r1yOWHE TTOCTEHETO U T. .

UccnenoBanusa psaa ydeHelx [3, 5, 6], mpoBeleHHbIE Ha KaHalaX, MUTAIOLIUXCS U3
p-AMynapbsi, MO3BOJIMIM MOJYYUTh JOCTATOYHO OOIIMPHBIA Marepuan s (OpMUPOBAHUS
JIPYroro MoAXoja A OLEHKHU pacipeneleHusl CKOPOCTH TeUEHHUS BOJBI B OTKPBITHIX pyclax.

C y4eToM BBIIIECKA3aHHOTO, JIJII ONPEIEIICHUS MMOJI CKOPOCTEH B3BECEHECYIIEro MOTOKa
MBI HCTIONIb30BaNH cucteMmy AuddepeHnnanbHbIX YpaBHeHHH, IPUBEICHHBIX B paborax [5, 6]. B

du
cllyyae  yCTaHOBHBILETOCS (7:0 U PaBHOMEPHOIO [JBMKECHHMS IIOTOKA CHCTEMa
t

muddepeHIalbHbIX YpaBHEHHH [5, 6] 3anuriercs 1 Hecyllei )KUIKOCTH B BUJIE:

L= 4 K, =)= (1= $)Lu =1 - ) pgi (5)
dy dy

JJIs1 B3BBECIICHHBIX YaCTUIL:

d du .
d_y S/JW +KWu—-u,)—sLu, =-sp,gi, (6)
rae
K - koo dunmeHT B3aumMoaeHcTBUA (a3;
S - OTHOCHUTEIBbHOE KOJIMYECTBO B3BEIICHHBIX YACTHUIL;
05 P, - COOTBETCTBEHHO IUIOTHOCTh HECYIIEH KHIKOCTH M TBEPIBIX
YaCTHII,
1 — YKJIOH;
L;Ls - MapaMeTpbl; XapaKTepu3yIolue TypOyIeHTHOCTh MOTOKA,[S].

OCO6CHHOCTB Hpe,I[J'IOX(eHHOﬁ MOACIHN 3aKIK4Ya€TCia B TOM, YTO B ,[[I/I(i)(i)epeHL[I/IaJ'ILHOM
ypaBHEHUU (5) YUYHUTHIBAETCSA HEPABHOMEPHOCTh paCHpeeeHUs] KOHIICHTPALMH B3BEIICHHBIX
qacCcTul 1o rny6HHe IIOTOKAa B BUJC:

3(p, —p)g
S =5, eXpy— ’—2

(h=y) (7

t"S
rae h — riryouHa nmoToka.

Pemienue ypaBHeHus (5) MOJydyeHO YMCICHHBIM METOAOM ¢ momouisio OBM, mns dero
OblJa CcOCTaBj€HAa BBIYUCIUTENbHAs Mporpamma. Pe3ynbpTaThl pacyeTa KadyeCTBEHHO U
KOJIMYECTBEHHO XapaKTEPHU3yIOT BIHMSHUE B3BEIICHHBIX YACTHUIl Ha CTPYKTYpPY TYypOYJIEHTHOTO
B3BECEHECYIIET0 IMMOTOKa. Ha OCHOBaHHMM JTHUX pE3yJbTaTOB ONHCAHA 3aKOHOMEPHOCTH
(dhopMupoOBaHUS MOJISI CKOPOCTEH HECYIIeH KUIKOCTH U B3BEIICHHBIX YaCTHII.
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HatypHbie uccnenoBanusi, MpoBeAcHHbIE Ha KapakyMCKoM KaHaje, TMOKa3bIBalOT, YTO
HEPAaBHOMEPHOCTh PACIpPEICICHUs] MYTHOCTH MO TJIyOMHE IMOTOKAa CYIICCTBCHHO BJIMSCT Ha
pacrpezieieHie OCpeIHeHHONW ckopocTu. ClielyeT OTMETUTh TaKOW MHTEPECHBIM (PaKT, 4TO MPH
MOYTH HJICHTUYHBIX TIapaMeTpax IOTOKa, B OJUHAKOBBIX YCJIOBHSIX MECTHOCTH, HO TIpH
Pa3JIMYHBIX HACHIIMICHUSX IMOTOKAa B3BECHIO, MPOGUIN paCIPEEICHUS CKOPOCTEH MO TiayOuHe
MOTOKA Pa3InYaroTCs.

Pe3ynbTaThl cpaBHEHUS paCUCTHBIX U H3MEPEHHBIX JaHHBIX PaCHpeIe/ICHHs] OCPEITHCHHON
CKOPOCTH MO TiayOWHE TpU pa3IMYHBIX HACHIINICHUSX TII0TOKAa B3BECHIO IOKA3bIBAIOT HX
YAOBIIETBOPUTEIBHYIO CXOAUMOCTh (TadINIIA).

Tabnuna. Pacnipenenenne ocpeTHEHHOW CKOPOCTH IO TITyOWHE MOTOKA MPHU Pa3IMYHBIX
HACBIIICHUSIX €TI0 B3BECHIO

VYuacrok | I'my6u- | Konuen- Vk- OTtHoCH- N3mepennas Pacuernas Pacxox-
HCCIIeNo- Ha Tpauus | JOH, |, TeIbHAs CKOPOCTb, CKOPOCTb, neHue, %
BaHUs OTO- B3BECH % raybuna, | 107 .1gy/ u_ [ 107 1gu/u,,
Ka, n,
H, M M
VY noepx - - -
0,2 2,7 2,72 2,0
2,2 0,03 0,015 0,6 10,8 9,70 2,5
Kapa- 0,8 18,7 15,60 7,0
. VY nHa 39,8 42,00 4,0
KYMCKHH
KAHA VY nosepx - - -
0,2 1,60 0,87 3,0
2,06 0,01 0,015 0,6 5,06 4,60 2,0
0,8 9,70 8,60 2,5
V nHa 22,20 23,70 4,0

Tenepp paccMOTPUM BO3MOXKHOCTH HCIIOJB30BaHMS ypaBHEeHHs (5) mis pacdera
pacmpeiesieHHs] OCPeTHEHHON CKOPOCTH 1o riyOuHe oH0(a3HOTO MOTOKA.
B cirygae, xorma ogHodasusiid moTok s=0, ypaBHeHHE (5) JETKO MPUBOIUTCS K BHIY:

2

u
— Lu = poi.
M dy2 P8

Pemass nmaHHOe ypaBHEHMEe, TNOJNy4YMM CJIEAYIOLIEE BBIpAXEHHE M pacuera
pacnpeeeHHus OCPEITHEHHOM CKOPOCTH 10 TiTyOuHE 0AHO(A3HOI0 NMOTOKa:

2
| ch L
uzpfl £ 1|
ch ﬂh
y7i

[Ipn nBwkeHWM OIHOGA3HBIX IMOTOKOB CYHIECTBEHHOE BIHWSHUE HA pacrpeaesieHue
OCpPEIHEHHOW CKOPOCTH MO TIyOMHE MOTOKAa OKa3bIBA€T PEKUM JBIKEHMs MoToka. Ha pucyHke
MI0OKA3aHO paclpe/iesIeHne OCPEAHEHHON CKOPOCTH MOTOKA MPU PA3IUYHBIX pEXUMaX ABUKEHUS
Y B CPAaBHEHUU C U3MEPEHHBIMU JIaHHBIMU, IPUBEJICHHBIMU B paboTe [4].
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R

0.2

0.2 0.4 0.6 0.8

Puc.]l Pacnpenenenne ocpennenHoi CKOPOCTH IO rnyOHHE MOTOKA NpH
pPa3THYHBIX pexuMax apwaenns: 1. R~=1.1x107; 2, R=11x10%: 3. R=2x10"

Takum o0Opa3om, mpoBepka ypaBHEHHs (5) sl pacdeTa pacupeicieHUs OCPEIHEHHOM
CKOPOCTH 10 TIyOHWHE B3BECEHECYLIEro TOTOKAa I[IOKAa3bIBa€T €ro YHUBEPCAIbHOCTh U
MPUTOJAHOCTD JIJISI TUX LIETIEH.
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YK 626.84

TEXHUKA NMOJINBA B YBA3KE C PEXXUMOM PABOTDI
OPOCUTEJIbHbIX KAHAJIOB

Xoper M.T'
(CAHUMPU um.B.J1.2Kypuna)

Beenenune

OnTuMmu3anus pemieHWd B OPOIIEHWH - B ITUPOKOM CMBICIIE KOMILJIEKCHAs TEXHUKO-
HSKOHOMHYECKas 3ajaya, BKJIIOYAIONIass M arpo-’KOHOMHYECKYIO OIIGHKY U OIpe/ecHHe
[[eJIeCO00pa3HOT0  MaKCUMyMa YpPOXKaHOCTH CEeIbXO3KYJIbTYp B KOHKPETHBIX YCIOBHSAX
CeNIbX03MPOU3BO/ICTBA K MHOXKECTBO MHBIX (PaKTOPOB 1 (POHOBBIX MokaszaTeneil. s ee pemeHus
HEOOXOIMM TIOMCK pa3yMHBIX KOMIIPOMHCCOB, KOTOpPHIE MOTJH Obl B 3HAYUTEIBHON CTEICHH
yIIOBJIETBOPUTH Pa3HOCTOPOHHHE TpeOOBaHMS YYAaCTHHKOB OpoOIIaeMoro 3emieaenus. Tak,
dbepMep  3aMHTEpEecOBaH B TOJYYCHUHM  MAaKCUMaJbHOH  YHCTOW  MmpUOBUIM  OT
CEeNIbXO03MPOU3BOJCTBA, a TOCYyHapcTBO - B Oomee JPPEKTUBHOM U TMPOTYKTHBHOM
WCIIOJIb30BAHUH BOJHBIX PECYpCOB C BO3MOXHOCTBIO COONIOACHHS TpeOOBaHWI HE TOJBKO
OpOLIAEMOTO 3eMJICJCNNS, HO U TIPUPOIBI.

B coBpeMEeHHBIX YCIOBHSIX OPOIIAEMOT0 3eMIICJENHsI, KOTAa KPYITHbIE TOCYJapCTBECHHBIE
X03siicTBa MPeoOPa30BaINCh BO MHOKECTBO 0OJIee MEIKHUX XO3SICTB, CYHIECTBEHHO CHHU3WIICS
YPOBEHb YIPABISIEMOCTH OPOCHTEIBHON CeThlo. MalloBOAHBIE TEPHOABI IMOCIECTHUX JIET
3a4acTyI0 yCyryOJSIOTCS MCKYCCTBEHHBIMHU JAe(HUIMTaMH, BBI3BAHHBIMU HU3KOH JMCHUILUINHON
BOJIOTOJIB30BAHMSI, Pa3COTIIACOBAHHOCTHIO TPEOYEMBIX OPOCUTENIBHBIX PEKUMOB CEIbXO3KYIBTYP
U CYUIECTBYIOIIUX PEXKUMOB paOOTHI OPOCHUTEIIBHOM CETH.

[Tpu moucke BO3MOKHBIX MyTeH BOAOCOEPEIKEHUS M PAI[IOHAIBLHOTO BOJOIIOIB30BAHUS B
KOHKPETHBIX HPUPOIHO-XO3IHCTBEHHBIX YCIOBUSAX HEOOXOAMMBI KOMIIPOMHUCCHBIE DPELICHHUS,
o3BoJIsIONIME Hanbonee 3p(HEKTHBHO MCIOIH30BATh OPOCUTEIBHYIO BOAY M YUYUTHIBAIOIINE TIPH
3TOM:

- BO3MOKHOCTH OPOCHTEIFHOW CETH MO MPOMYCKY TpeOYeMBIX pacxoJ0oB B TpeOyeMble
cpoku (HamboJee KEeCTKOe TPAaHUYHOE YCIOBUE);

- TpeOyeMble pEXHMBI OpOIICHUSI CEIbCKOXO3IUCTBEHHBIX KYJIbTYP C MHHHUMH3AICH
NIOTEPh YpO’Kasi OT HEJAOMOIMBOB HMIIH MEPETIONHNBOB;

- OJIEMEHTBHl TEXHHKH TMOJINBA, MHHHMH3HUPYIONIME TOTEPH BOJBI Ha TOBEPXHOCTHBIH
cOpoc ¥ UMHOUIBTAUUIO 3a TpeAeiabl KOPHEOOOMTaeMOW 30HBI CEIbXO3KYJIbTYpP TIpH
OTHOCHUTEJIFHO BBICOKOW PaBHOMEPHOCTH €€ YBIa)KHCHHUS.

Llenb nccnen0BaHus — ONPEICIUTh UCXOIs U3 TPEOOBAHUHN CENbXO3KYIbTYP Ha OPOILICHHE
TAKOH PEXHM BOJOIOJAYM K TPaHUIAM OPOIIAEMOT0 KOHTYpa €IWHHUIBI BOJOMOJB30BAHHS B
pa3NUYHbIC TEPHOABl BETeTAllMH, KOTOPBIH OBl TMO3BONMI HE TOJNBKO Y4YeCThb TpeOOBaHHUS
CENbXO3KYJIbTYpP, HO W MaKCUMAJbHO CHH3UTH HEMPOHU3BOJMUTEIBHBIC TIOTEPH OPOCUTEIBHON
BOJIBI, T.€. MOBBICUTH MPOYKTHBHOCTH €€ NCIOJIb30BaHHUS.

¢ GeKTHBHOCTH TPAHCIIOPTHPOBKH BO/JbI K OPOIIAEMbIM MOJISIM

@akTopamu, onpeaensomumu BennunHy KIIJ[ BHYTpUXO3SMCTBEHHON OpPOCHTEIBHON
CeTH SBJISAIOTCA: HHQUIBTPALMOHHBIE XapaKTEPUCTUKH TOYBOTPYHTOB; CpEIHEB3BELICHHAsS
opomaemasi ILIOHIaJb, IOABCIICHHAs K OJHOW TOYKE BOAOBBIACIA XO3SUCTBY; YyAEIbHas
HOPOTSKEHHOCTh OPOCUTENBHONW CETH; IUIOIIAJb CpPEIHEro IOJMBHOTO YyuyacTKa; TIiayOuHa
3aJleraHusl TPYHTOBBIX BOJ; JOJNS CETH C aHTU(UIBTPALMOHHBIMHU MOKPBITUSAMH OT OOIIeH
IPOTSHKEHHOCTH OPOCUTENIBHOM CETH.
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UccnenoBanusimu CAHUUWPU u npyrux HaydyHO-MCCIENOBATENbCKUX OpraHU3alUl
MOATBEPKI€HA 3aKOHOMEPHOCTh cHIKeHUs KII/] BHYTprX0351iiCTBEHHOI OPOCUTENBHOM CETH

IIpU yBEJIMYECHUU CPEIHEB3BEUICHHOW IUIONIAM, IIOJABCIICHHONM K OJHOM TOYKE
BOJIOBbIJENIA XO35KWCTBY. Mcxons W3 3TOro M C y4YeTOM pe3yJbTaTOB HCCIEAOBAaHUM,
IIPOBEICHHBIX B  Pa3jM4HbIX OpOIIaeMblX 30Hax lLleHTpanpHOA3MaTCKOrO  PETHOHA,
H.T. JlaktaeBbiMm (1983) ObuiM mpennokeHsl Tpa@uUyecKue 3aBUCUMOCTH «HOPMATUBHBIX)
3HayeHni KIIJ[ BHYTpPUXO3AMCTBEHHONM OpPOCHUTEIBHOM CE€TH OT BOJOIPOHHUIIAEMOCTH
MOJACTUJIAIOUIUX TOYBOTPYHTOB, CPEJHEB3BEUICHHOW IUIOIIAAM, [OJBEHIEHHOW K TOYKE
BOJIOBBIZETA M3 MEXXO3SIMCTBEHHONM OpPOCHUTEIBHOM CETH, W CPEAHEHW IUIOAAN IOJHUBHOTO
yuacTka (Puc.1).

MCTBEHHOU OP OCHUTEIIbHOU
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Oporaemasi IWIOIIaAk U3 OJHOTO BOAOBBIAENA (Ta)

Puc. 1. 3aBucumocts KIIJ] BHYTpUXO3IHCTBEHHONW CETH B 3aBHCUMOCTH OT OPOIITAaeMOU
IUTOIIAAN U3 OJTHOT'O BOJOBBIIENA U CPEIHEH TIIOMIAIN MOJUBHOTO yYacTKa (IOYBOTPYHTHI CpeaHEH
BOJIOTIPOHUIIAEMOCTH )
Otu TpaduUeckue 3aBHCHUMOCTH OBUIM TIEPEBEACHBI HAMU B CEMEHCTBO CTEIICHHBIX

3aBUCUMOCTEH BHA:

MNe—xos.c(zem) = &% (Quoomena )-b 5 (1)
1€ Qponosriena - CPSAHEB3BEIIICHHAS TUIOIIA/Ib, TIOIBEIICHHAS K TOYKE BOJOBBIICNA U3
MEXXO035IMCTBEHHOM OPOCUTENIBHOM CETH,
aub - k0o3pPUIIUEHTHI CTENIEHHON 3aBUCUMOCTH, OIIpeIeseMble u3 Taou. 1.

Tabmuua 1. Koapdunumentsr 3aBucumocty, onpeaensemsle no Gopmye (1)

TLromans KOA(PUITHECHTHI
BoponponuiiaemocTs | MOIUBHOTO
MOYBOTPYHTOB yJacTka, a b

ra

20 1,2746 | -0,0656

HU3KAA 10 1,2574 | -0,0673

6 1,2529 | -0,0701

20 1,1036 | -0,0521

CPEJHSAA 10 1,0825 | -0,0532

6 1,0669 | -0,0549

20 1,0119 | -0,0447

BBICOKAA 10 1,001 -0,0468

6 0,9741 | -0,0464
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HopmatuBubie 3Hauenus: KII/] BHYTpux0351HCTBEHHOW OPOCHUTEIBHON CETH ONPEACICHBI
JUIsL yCJIOBUM 3E€MISHBIX pycesl NpH INIyOMHe 3ajleraHusi TPYHTOBBIX BOA > 3 M, T.e. A
aBToMOpHBIX ycnoBuit. ns runpomopdubix ycnomii H.T. JlakraeB (1983) mnpemmosxun
paccuutbiBaTh K11/ BHYTpHUX03giiCTBEHHON OpOCUTENBHOMN CeTH 1o dhopmyJie:

1
nB—xoz.(3eM.)cYFB = nB—xoz(zeM.) + CI'Sh x (1 - nB—xoz.(zeM,)) ’ (2)

TA€ MNs-xosem)e YrB - KIIJI BHYTPUXO3SMCTBEHHOHM OPOCHUTEIBHOM CETH C Y4YETOM
3aJleraHusl YpOBHS TPYHTOBBIX BOJ (B J10JIAX);

Ms. -xo03.(3em.) - HOpMATUBHBIN KII/[ BHYTpHUXO0354HCTBEHHOM OPOCUTEIBHON CETH B 3€MIITHBIX
pycnax (B J0JsX);

€- OCHOBaHHE HaTypPaJIbHbIX JIOTapU(PMOB;

h- rmybuna 3aneraHusi TpyHTOBBIX BOJ (M).

Takum o0Opa3zom, MOXHO OTKOppekTHpoBaTh HopMmaTuBHBIA KIIJ[ BBems mompaBky Ha
BJIMSIHUE TPYHTOBBIX BOJ,.

Ecnu gacTe OpOCUTENBHON CETH XO3SHCTBA MMEET aHTU(UIBTPALUOHHBIC MMOKPBITHS, TO
BBOJIUTCS CIIEyIOIAsl KOPPEKTUPOBKa!

L AHTHGUIBT. L AHTUDUIBTD.
) + AHTUOHIBTD. x L ’ (3 )
o0ast

nB—xos.(+aHTH(1)MnL’rp) = nB—xcoa‘(seM‘)ch"B x (1 -
obmras

TA€ Mg.-xos.(tanrndumrp) - KIIJI BHYTPUXO3SMCTBEHHOW OPOCHTEIBHOM CETH C Yy4EeTOM
3aJIeTaHus YPOBHS TPYHTOBBIX BOJ M aHTHU(MUIBTPAIMOHHBIX MOKPBITHIA;

Lantugumsrp- IPOTKEHHOCTD PyCel ¢ aHTU(QUIBTPALMOHHBIMU HOKPHITUAMU (M);

Lo6mas- 00111251 MPOTSIKEHHOCTH OPOCUTEIBHOM CeTH (M);

Eavrtugumsrp. - XPPEKTUBHOCTh  aHTUGWIBTPALMOHHBIX MOKPBITUH (A7  OETOHHBIX
nokpsithii 0,8-0,9; mys Tpace u3 xene300eToHHbIX JIOTKOB 0,9-0,95).

Opranu3allMOHHBIE TTOTEPH BOZHUKAIOT M3-32 HECOOTBETCTBUS BO BPEMEHHU Pacxoja BOJIbI,
MOJaBAaEMOI0 XO3SHUCTBY, pacxojaaM, (aKTHUYECKH T[OJaBaeMbIMH Ha TMOJS B KOHKPETHbBIE
nepuosibl. OpraHu3alMOHHBIE TOTEPU MPAKTUYECKH OTCYTCTBYIOT B XO3SMCTBaX C HU3ZKOU H
JIOCTaTOYHO BEJIMKH C BBICOKOW BomoobOecmeueHHOCThIO. ITo nccnenoanusim CAHUWPU (H.T.
JlaktaeB, 1983), 3aBucumocts opranm3amuonHoro KIIJI ot BomooOecmedeHHOCTH
XapaKkTepu3yerTcs NaHHBIMU Ta0. 2.

Tabnuma 2. 3aBucumocth opranuzamnuonnoro KII/[ ot BomoobecneueHHocTH

Boxoo0OecieueHHOCTD

xossiicTea, (%) 70 80 90 100 110 120 125

Opraam3armonnsrit KI1/1,

0,99 0,97 0,95 0,92 0,88 0,83 0,80
(momm)

OTa CBSI3b JAOCTATOYHO TOYHO MOXKET OBbITh aNIpOKCUMHUPOBaHA IOJUHOMOM BTOPOM
CTEIICHHU:

Nepr. = —0.0000435 x WA? +0.0051x WA +0.8438, 4)

IZI€ Nopr- Opranusanuonneiid KIIJ (B nomsx);
WA- Bo00OeCTIEUeHHOCTh XO034iCTBA OTHOCUTEIBHO TPEOOBAHUN CENbXO3KYJIbTYp Ha
opotenue (%).
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Takum o0pa3om, oskcruryatanonubld KIIJ, yuuteiBaromuii WHGUIBTPAIIMOHHBIE |
OpraHU3allMOHHBIE TIOTEpU MPHU TPAHCIOPTUPOBKE BOABI OT BOJOBBIZENA B XO3SIMICTBO U 110
OPOIIIAEMBIX TOJIEH, MOXKET OBITh IPEJCTABJICH B BUJIE:

nB—X03.(3KcnnyaTam40HH1>Iﬁ) = nB—x034(+aH’m¢manp) x nopr (5)
TexHuka nojmusa

O} PeKTUBHOCTh HCIOIB30BAHUS MOJMBHON HOPMBI HEMOCPEACTBEHHO Ha OPOILIAEMOM
none win KIIJ| TeXHWKM MOMWMBa «YKIOH B HAMpaBIE€HWU TIOJUBA - BOAOMPOHUIIAEMOCTH
MOYBOTPYHTOBY» 3aBUCUT OT BBIOPAHHBIX TIPU OMNPENEIEHHBIX COYETAHMUSIX CIEAYIOIIHNX
JJIEMEHTOB TEXHUKU TMOJNUBA: Zipes, — TPeOOBAaHUS CEIbXO3KYJIbTYpbl Ha OpOILEHUE B
onpeneneHHy0 (a3y ee pa3sBUTHS WIM MONHMBHAs HOPMa (HETTO); (eop - PACXOJ BOJOINOAAYH B
60po3ay; Tromsa - ATUTEIBHOCTH Bopomogauu B Oopo3ay; Leop - MmHa Goposasl. Ilpu sTom
Hapsioy CO CTpPEeMJICHHEM HMETh MAaKCHUMajJbHO BO3MOXHYIO B KOHKPETHBIX YCIOBHIX
3¢ PexTUBHOCTh UCTIONB30BaHUs TonuBHOW HOpMBI (wim KIIJ| TexHukH moivBa) HEOOXOIUMO
o0ecreunTh BBICOKYIO PaBHOMEPHOCTh yBiaxHeHUs moss. depmep, 0COOCHHO B YCIOBHUAX
OTCYTCTBHUSl TIJIaThl 32 BOJY, 3aWHTEPECOBAH B JIOCTHXKEHUU BBICOKOW PABHOMEPHOCTHU
YBIIQXKHEHUS, 4acTO B yiepo 3¢ HEeKTUBHOCTH UCTIOTB30BaHUSI TIOJIMBHOW HOPMBI.

[Tokazarens paBHOMepHOCTH yBiaxkHeHus (DU) xapakTepusyeT cuCTeMy OpOLICHHs, a
3(GeKTUBHOCTH, HUCIMOJB30BaHUS TONMMBHOW HOpMBI (E,) sBIsieTcs AKCIIyaTallMOHHBIM
nokazatenem ynpasieHus (Pereira & Trout, 1999; Pereira et al., 2002b). Ux 3aBucumocTtu
OMHCHIBAIOTCS CJIEIYIOIIUMU YPaBHEHUSIMU:

z
TM100 Z, > Z
D

req

E, =1 (6)

1

qu 100 Z,,<Z,
Z,

DU = x100, 7
V4
avg

rae Zrq — CpemHHMH cilod BoAbl (MM), TpeOyeMbli JUIsd IIOIOJIHEHHs BIAroi

KOpHEOOUTaeMOil 30HBI Ha TOM YETBEPTU MOJSA, KOTOpas HCHBITHIBACT HAUOONBIIMKA AehULIUAT
NOYBEHHOU Biaru; D — cpenHunii ciaoi BoAbl (MM), IMOJAaHHBIA HA OPOIIAEMYIO ILIOINAAb; Zig —
CpeqHMH clloil BoAbl (MM), BIMTABIIUIICS HAa HUXKHEH YETBEPTU MONS; U Zaye — CPEIHUN CIOMH
BO/IbI, BIIUTABIIICICS HAa BCEM MOJIe (MM).

dakTopamu, ONPEEIAIOIIMMA ONTUMAIIbHBIE COUETAaHUS 3JIEMEHTOB TEXHUKU MOJIUBA JJIs
KOHKPETHBIX YCJOBUM SIBIAIOTCS YKJIOH B HamNpaBJICHUHM TOJMBA W BOJONPOHUIIAEMOCTH
MMOYBOTPYHTOB.

B apungHoli 30HE€ TpU MPOEKTHBIX paboTax MIHUPOKO HCIOIB3YIOTCS HOPMAaTHBHBIC
3J€MEHThI TeXHUKU monuBa, paccuntanubie H.T. JlakraeBeim (1978, 1983) mis mpeasioxeHHBIX
UM THUIIOBBIX COUYETAHUN «YKJIOH-BOAOMPOHHIIAEMOCTHY». OCHOBaHBI OHU Ha OOJBIIOM O0BEME
MOJIEBBIX KCCIIEIOBAHUI MOJMBOB MO Oopo3naMm Ha (poHe MpPEenrnoIMBHON BIIaKHOCTH, PAaBHOU
0,65 mwnammenpmedd BrnaroeMkoctd (HB). B mpou3BOACTBEHHBIX yCIOBUSAX JTOOUTHCS
ONTUMAJIBHBIX COYETAHUM 3JIEMEHTOB TEXHUKH IOJIMBA - JOBOJIBHO CIIOXKHas 3a1ada. K MoMeHTy
MOJIMBA MPEANOJUBHAS BIAXHOCTh 4acTo OTKJIoHsAeTcs oT 0,65 HB u B 60Jbllyt0 1 B MEHBIIYIO
CTOPOHBI.

JmutenbHOCTh TOMUBA (Thonusa) OMIPEETAETCS HE ONTUMAIBHOM MPOAOJIKUTENHHOCTHIO, a
opranuzanuend nonusa. [lo3ToMy Ha mpakTUKe AIUTENBHOCTh MOJIMBA MPUHUMAIOT MCXOIS U3
MPOJIOJKUTENIBHOCTH CBETJIOrO Nepuoda CyTok. [ns mmpoTsl Hamel MecTHOCTH 3TO 24-12-8-
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yacoBble mnepuonbl. Ilpu 3TOM mnpu §-4acoBBIX MNEpPUOAAX MEPEKIIOUYEHHUS pPacxoJoB Ha
OpoIIaeMbIX TOJISIX Heobxoammo ocymecTBisaTh ux B 5:00 — 13:00 — 21:00, uTO BO3MOXKHO
TOJIbKO B CEpEeUHE JIeTa.

JlnuHa 60po31 KOHKPETHOTO MOl OOBIYHO MPUHUMAETCS C YYETOM KOH(PUTYpALUU OIS,
YKJIOHOB B HANpPaBJICHWH TOJMBA W JJIUHBI TOHA TPAKTOpa INPHU IOCIETOIUBHBIX 00paboTKax
TTOYBHI.

Takum o0Opa3om, Ha NPaKTUKE B OCHOBHOM BapbHPYIOT PacXolbl BOJIBI B 0OOpO31y B
3aBUCUMOCTU OT HMHQWIBTPAIMOHHBIX XapaKTEPUCTUK MOUYBOTPYHTOB. Ha OonbmIMX yKIOHaX
pacxoasl OTPAaHUYHMBAIOT SPO3UOHHO OE30TIACHBIMU BETUYMHAMH MTOJIMBHBIX CTPYH.

OnbITHBIE TTONUBATBIINKYA 3HAIOT BO3MOXKHBIM UANa30H Bapualui OOPO3JHBIX PACXO/I0B
Ha CBOWX IMOJIMBHBIX y4YacTKax. B kadecTBe mepBOro mpuOIMKEHHS TpHU BBIOOpE OOpPO3IHBIX
pacxoJIoB MOXHO HCHOJIb30BaTh pekomeHayemble H.T. JlakTaeBbIM HOpPMATHBHBIE AJIEMEHTHI
TEXHUKH TIOJMBAa. B cimydae W3BECTHBIX WHQWIBTPALMOHHBIX XapaKTEPUCTUK CIEAYEeT
BOocnoab30BaTbesa nporpammamu SIRMOD (1989), SRFR (1993). C nomMoripio 3TUX Nporpamm
MOXXHO Ton00paTh pacxoa B 0O0po3ny, YIOBIECTBOPSIONIMH ¥ YCIOBHSIM 3(PQPEKTUBHOTO
UCIIOJIb30BaHMS TIOJUBHOW HOPMBI, U PABHOMEPHOCTH YBIAXXHEHUS IO AJTMHE OOpPO3/bl, BBOAS B
KauecTBE OTpPaHWYCHHUU UIMTEIHHOCTH BOJOIMOAAYHW, JIWHY M YKIOH O0po3abl, Tpedyemyto
MOJIUBHYIO HOPMY.

Bonee o6ocHOBaHO BBIOOpP OOPO3IHBIX PACXOJOB OCYIIECTBIISICTCS HAa OCHOBE MPOOHBIX
nonuBoB. OIHOBPEMEHHO TpPH JTOM YTOYHSIOTCS HMHPUIHTPALMOHHBIE XapaKTEPUCTHKU
MMOYBOTPYHTOB, KOTOpBIE 3aTeM MOXKHO HCIOJIb30BaTh IPHU pacueTax MO BBHIOPAHHON Mozenu
MOJINBA.

PesxxuMbl OpomIeHHs CeIbXO03KYJIbTYP

TpeboBaHMs CeNbXO3KYJIbTYp Ha OpPOLICHHE WJIM PEXKUM HMX OPOLICHHS SABIAIOTCS TOU
OCHOBOH, Ha KOTOpo#l (opmupyercst rpaduK BOJOMOJAYM B KOHTYPHI XO3SICTBa B pazIUYHbIC
nepuoasl Bereranuu. CyniecTByeT psj IporpamM, IO3BOJIAIOIIMX ONTHMH3UPOBATH PEXKUM
OpOLIEHUS JJIs1 OCHOBHBIX CEIbX03KYJIbTYyp, Takue kak CROPWAT(FAO,1989), ISAREG (1989).

OnTuMalbHBI PEXHUM OpOILEHUS CEIbXO3KYJIbTYp B pas3jiMuHble (pa3bl BereTanuu
HE0OXO0/IMM B OYEHb OTPAHMYEHHBIN MEPHOJ] IIUTENbHOCTIO 3-5 nueil. OnHaKo, eclii Ha Takou
PEXHUM IMPOEKTUPOBATH OPOCUTENBHYIO CE€Th, TO OHA OyJIeT MMETh HEONPABAAHHO OOJBIIYIO
MPOIYCKHYIO CIIOCOOHOCTh M COOTBETCTBEHHO pa3Mepbl, HAMHOT'O NMPEBOCXOASIINE HapaMeTphl
CYLIECTBYIOIIEH OpPOCUTENBHOM CETH, 4TO HE MOXET OBITh OIpaBAaHO HUKAKUMU TEXHUKO-
SKOHOMHMYECKUMH pacuyeTamu. JluMuTHpyromuM (GakTopoM B 3TOM CiIy4yae BBICTYHAIOT
TUAPOMOAYJIN, KOTOpBIE HCIOJB3YIOTCSI IPU HPOECKTUPOBAHUU OPOCHUTENIBHOW CETH. OTH
pacdyeTHble THUIAPOMOIYJIM MpEeAyCMaTpUBAIOT ONPEACICHHYIO CTPYKTYpy IIOCEBOB, YBS3KY
MOJIMBOB C IOCJIETIOJUBHBIMU 00pabOTKaMU pPAacTE€HUH M COOTBETCTBEHHBIMHM OIIPEAEICHHBIMU
MEXIOJIMBHBIMU UHTEPBAJIaMHU.

@OpCUPOBAHHBIA PACUYETHBIM THUAPOMOIYJIb IJIs AapUIHOW 30HBI IpeayCMaTpuUBai IO
YKOMIUIEKTOBAHHOMY  IpaMKy TOJMBa  CEJIbXO3KYJbTYp YBEJIMYEHHE MAKCHUMAaJIbHOI'O
ruapomMonyiisi Ha KoddpdunueHt ¢opcupoBkn K=1,2-1,3. C yderom 53TOro s XO3SUCTB
XJIONKOBO/JAYECKOM 30HBI, T.€. Ui O0ibllIeld yacTu opoutaeMoi Tepputopun LlenTpanbHoil A3zuu,
CTAaHJAPTHBIA pPAcXo BOJbl pacHpeneauTeNs A €AUHUIBI BOJONOJIb30BaHUS IUIOLIAAbIO0 B
nuana3one 150-260 ra npuHumasics paBabiM 200 n/c.

IIpumep onpeneneHus pe:xkuMa padoThl OPOCUTEIbHOI CeTH B YBSI3Ke ¢ TEXHUKOM
NMOoJIMBA MO Oopo3aaM

[IpennaraeMblii HaMU MOAXOJ K OMNPENEIEHUI0 peXHMa pabdOThl OPOCUTEIBHON CETH B

yBA3KE C TEXHUKOH MOJMBA MO 00po3AaM MPOMJUIIOCTPUPYEM JAaHHBIMH MOJIEBBIX HCCIEIOBAHUN
MOJIMBOB B OJJTHOM M3 (pepmMepckux Xo3sicTB Depranckon JOTUHBI.
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O6miass opomaemasi rmiomanas Qgepmepckoro xossiiictBa «A3uzoek-I» Q =160 ra. B
opouraeMoM KOHType 16 MOJMBHBIX yYacTKOB HPSMOYTOJIBHON (DOPMBI CO CpeIHEH IUIOIIAIbI0
kaxzaoro =10 ra. B paccmarpuBaeMyto yacTh BeretanuoHHoro nepuona 2001 roma Ha 3TOM
TUTOIIAIN OPOIIATHCH CIEIYIOINE CENbX03KYIbTYPhI:

. 10 monei#t o3umoii neHunsl (ceB - B okTs0pe 2000 r.; xaTBa - B koHIIE HtoHs 2001
r.);

o 6 monel xjomuaTHHUKa (ceB - B mepBoil aekane ampens 2001 r.; c6op ypoxas - ¢
cepeuHbl CeHTAOPs 1Mo KoHel| okTs0ps 2001 r.);

o 4 mons ¢ KyKypy3od Ha cujioc (B KaueCTBE MOBTOPHOM CEJIbXO3KYJBTYPhl MOCIE

yOOpKH 03UMOH MIIIEHUIIBI; CEB - B CEPEeIMHE UIOJIS; OKalMBaHue - B okTs0pe 2001 r.).

OpocutenbHasi CeTh XO35UCTBA MPEICTaBICHA B OCHOBHOM 3E€MJISTHBIMU PYCJIaMH; OKOJIO
20 % oT oO1ielt ee MPOTIKEHHOCTU (BHYTPUXO3IMCTBEHHBIN pacipeaeuTeNb U TPH YU4aCTKOBBIX
opocuTens) - )Kene300eTOHHbIMU JoTKaMu. CpeliHss TITyOrHa 3alleraHus TPYHTOBBIX BOJ B 30HAX
pacmoioKeHus: opocuTeabHOU ceTu — 1,7 M. BomooGecnieueHHOCTh X03s11icTBa B Beretaruo 2001
rona Obuia Ha ypoBHE 80 %.

C ydeToM BBHITIENPUBEACHHBIX XapaKTEePUCTUK U UCXOs U3 Tuiomanu opomieHus (160 ra),
MOJBEIIEHHON K TOYKE BOJOBBIJENA W3 TJIABHOTO KaHala, U CPEIHEro pasMepa MOJHMBHOIO
yuactka (10 ra) ompenensem KIIJ[ BHyTpuxo3slicCTBEHHOW ceTH. Pe3yimbraTomM pacyeToB ¢
MCTIONIb30BaHUEM 3aBUCUMOCTEH (1)-(5) SBISACTCS BENMUUHA 1, ., (enmamayuonneniy = 0584 +

Pe3ynbpTathl MpoOHBIX MOJMBOB MO 00pO31aM, MPOBEAECHHBIX HaMH (XopcT u ap., 2003) Ha
OJIHOM M3 THIIMYHBIX XJIOIIKOBBIX MOJIeH 3TOro Xo3sgicTBa B Bereramuio 2001 rona, mo3BOJIMIH
OTPEACITUTh OCHOBHBIE HHPUIBTPALIMOHHBIE XapaKTEPUCTHUKHU IMOYBOTPYHTOB (IMapameTpsl a, K, f,
n3BectHoro ypaBHeHuss A.H. KocTiakoBa), mnpenctaBieHHbIX CPEAHMMH CYTJIMHKaMHu, U
JKCIUTyaTallUOHHBIE XapaKTePUCTUKH MPUMEHEHHOW CHCTeMBbl OpoIleHHs. VCHBIThIBaINCh U
OIICHUBAJIMCh BapUaHTBl MOJIMBA C BOJOMNOJAYEH B KaXXJ0€ MEXAYpsAIbe U C UepellOBaAaHUEM
MOJIMBAEMBIX M CYXUX MEXKAYPAIUN.

[Tpu pmunax Gopo3a Lgp=400 M, Mexnaypsanbsx a=0,9 M U yk/IOHaX B HaIlpaBlIeHUU
HOJIUBA 160p=0,002 M/M, THINWYHBIX MJIS HOJEH JTOro XO3sMCTBAa, PacxXolbl BOAONOJAYM B
00po3abl BApBUPOBAIUCH B JAMANA30HE (pop=1,0-2,4 1/c. [lnuTenbHOCTH BOJAONOAAYH B
3aBUCUMOCTHU OT UCXOJHOM MPEeANOIMBHON BIaXKHOCTU M pacxojia BOJbI B 00PO3/abl BapbUpOBalia
or 9 1o 12 wyacos. Ilpu onTUManbHON MpPEeANONMBHON BiaxHOCTH Ha ypoBHe 0,65 HB Obuin
MOJIyYEHbl CJEAYIOIINE CpPEIHEB3BEIICHHbIE ToKa3aTeau 3(P(EKTUBHOCTH HCIOJIb30BaHUA
MOJIUBHOW HOPMBIL:

o MpU BOJIOMOIaue B Kaxkaoe Mmexaypsanse — n(E,) = 0,65;

o IIpY BOJIONIO/Iau€ C YEPEJOBAHHEM IOJIMBAEMbIX U CyXux Mexaypsauil — n(E,) =
0,75.

PaBHOMEpHOCTh yBI@XHEHUS NPU HSTOM ObUIa Ha JOCTATOYHO BBICOKOM YPOBHE:!
DU=0,85-0,95.

VYkazanueiM 3HaueHusM M(E,) mpu 0,65 HB cooTBeTrcTBOBaNM ClENYIONIME PACXOJIbI
OOpO3IHBIX CTPYH:

o IPU BOAOIOJAaue B KaX10€ MEXAYPAIbE — (oop = 1,0 71/c;

o IIPY BOAONOJAAYE C YEPEAOBAHUEM MOJIUBAEMBIX U CYXUX MEXIYPAIUN — (oop = 1,7
n/c.

CpenHeB3BEILICHHBIE ONTUMAalbHbIE MOJMBHbIE HOpMBI s Beretaunu 2001 roxa, mo
pacueram O.J[. Yonmankynoa u O.I1. MuuenkoBoit (2005) ¢ ucHosib30BaHUEM MPOrPAMMBI
ISAREG coctaBuiu Zee(Myomus)=800 M3/ra, a pacyeTHBIE MEXKIIOJIMBHBIE NIEPUOBI BApbUPOBAIU
B auanazoHe Tyexnoms= 12-20 CYTOK.

Kak MBI oTMeTHNIHM paHee, Ha CAMOTEUHBIX OPOCHUTEIBHBIX CHCTEMaX OOECIeYUTh B
KOHTYpax e€IWHHUIIBI BoJonoab30Banus Q=150-260 ra moauB Kaxjaoro U3 Mojeld B ONTUMAJIbHBIC
CPOKHM TPaKTUYECKH HEBO3MOXHO. Kpome TOro, Oonblirie HEpaBHOMEPHBIE WHTEPBAIbI MEXIY
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MoJauBaMu TPeOyIOT pa3pabOTKH CJIOKHOW CXEMBI BOJ000OpPOTAa MEXIYy XO3SHUCTBAMH.
CnenoBaTenbHO, HEOOXOOUM TOWCK pEIICHUH, MaKCUMalIbHO MPUONIKEHHBIX K peaJbHbIM
YCIIOBUSIM KOHKPETHOTO XO31CTBA.

PemieHus MOJDKHBI IPEIyCMATPUBATh MOJMBBI B CPOKH, OJIM3KHE K ONTHMAJIbHBIM JlaTaM,
BO3MOXXHOCTh B  OINpPEACNEHHBIX IMpejaelaX CTyNeHYaTo peryJIupoBaTh JaThl  CceBa
CEJIbXO3KYJIbTYp, BBOJHUTH B CTPYKTYpPY IOCEBOB MEHEE BJIArOJIOOMBBIC CEIbXO3KYJIbTYPHI, a
TaK)K€ BBOJHUTH B OINpEIEICHHBIC MEPHObI BOAOOOOPOTH MEXIAY €IUHHUIIAMH BOJOTIOIb30BaHUS
B COOTBETCTBUU C MPOIMYCKHOW CIOCOOHOCTHIO OpPOCUTENbHOM ceTu. CABUT CPOKOB MOJIMBA HA 2-
3 1HS OTHOCUTEJIBHO OINTHUMAJIbHBIX CpPOKOB, Kak orMmeuaer B.P. llpenep (1977) (puc. 2),
CYIIECTBEHHOTO BJIMSHHS HAa YPOXKAHHOCTh HE OKa3bIBaCT.

Bonoobecneuennocts (% o1 Z  (.0)

50 60 70 80 90 100

10 +

30 +

40

Morepu ypoxas (%oorY )

50

Puc.2 3aBucumocTh noTepp ypoxkas XjaomyaTHuka oT BogoobecneuenHoctu (Ilpenep u
ap., 1977)

Jlnst Gosiee 4eTKOW OpraHU3aIlMU M KOHTPOJIS 32 BOJAOPACHPEeICeHHEM U CTAOMIBHOCTHIO
BOJIONIOJIaYM  TUTAHUPOBAHHE BOJOMOTPEOJICHUS H  BOJOPACIpENENICHUsT Ha CaMOTEYHBIX
OPOCHUTENBHBIX CHCTEMaX JKelaTeIbHO BECTM C TMOJUMBHBIMM IEPHOJAMHU, KPATHBIMU
nsATAIHEBKAaM. [Ipy OTKIIOHEHHUSIX PACUETHBIX MEKIIOJUBHBIX MTEPHOJOB OT CTAHAAPTHU3UPOBAHBIX
(KpaTHBIX TATUIHEBKAaM) TIOJHMBHBIE HOPMBI U COOTBETCTBEHHO pacxoAbl B OOpO3MdbI,
MPUMEHSEMBIE B JAHHOM MEPHUOJE, KOPPEKTUPYIOTCH.

Jlns craHmapTU3aluy  JJIUTEIBHOCTH IMOJMBA II€J€CO00pa3HO MPUHATH 12-4acoBYIO
JUTUTETbHOCTh  (IPUMEPHO TaKylO JJUTEIbHOCTh TIOJMBA MBI HCIOJB30BAIM B CBOMX
JKCTIEpPUMEHTaX) TaKTa MOJIMBA MOJUBHOW AENSHKU (T.e. TOM 4acTu mojs, O0po3abl KOTOpOH
MOJIMBAIOTCS OJTHOBPEMEHHO), HAIIPUMED, MPU IBYXTAKTHOW BOJOMOAa4€ HA TOJIE:

- B 6 yTpa mOAroTOBKa 00PO3/ K MyCKY BOBI;

- B 7 yTpa Havano nonusa IIEPBOM nensinky;

- B 6 Beuepa NoAroToBKa BTOPOW nonusHO#M JIEJNAHKH K IIYCKY BOJBI;

- B 7 4acoB Bedepa MepeKIoueHne pacxonos Ha monus BTOPOM nemstuku;

- B 6 yTpa cieAyroLero AHs MOAroOTOBKA ACISHKHU Ha CIEAYIOIIEM MOJIE;

- B 7 yTpa 3aBeplIEHHUE MOJIUBA BTOPOM nensiku u TIEPEKITFOYEHNUE PACXOI0B HA MOJIUB
JEJISIHKY Ha 3TOM WJIM Ha CIIEIYIOIIEM MOoJIe€.

JUis nosbliieHUst 3((HEKTUBHOCTH BOJAOpPACIpEENICHUs] MOJIUB COCpPEeloTauuBaeTcs Ha
OIHOM TMoje (WM JBYX CMEXHBIX), U TOJBKO IIOCJE€ 3aBEpPILICHUs IMOJMBA Ha 3TOM I0OJe
OCyLIECTBIIAETCA Iepexod Ha ciaeaytomiee. [lonuB nydmie HauyWHaTh € KOHIEBBIX IOJIEH,
MIOCTENEHHO NepeMenIasch K MOJIIM, PacloI0KEHHBIM Ha BXOJIE B XO34HUCTBO.
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B Tabn. 3 npuBeneHbl OCHOBHBIE XapaKTEPUCTUKHM OpPraHU3allMd OPOLICHUS Ha MOJAX
XO35IUCTBA C YYETOM €ro OCHOBHBIX XapaKTEPUCTHK M HPHUHLMIA YBS3KM TEXHHKHU IOJHMBa C
pexKUMOM pabOThl OPOCUTEIBHOM CETH.

Tabnuna 3. OcCHOBHBIC XapaKTEPUCTUKH OPTaHU3AINH OPOIICHHS Ha ITOJTHBHBIX YUaCTKax
X035ICTBA IPU BOJOMNOAauU€e B KaXKIy10 60po3ay U uepes 60po3ay

KomuuectBo
Pacxon Bopononauu B
OJTHOBPEMEHHO
JmurensHocts | KosnndectBo 6opozny
o IInomans TIOJIMBaEeMBIX 00po31

MexmnonuBHOH | Bomomogaun MOTUBHBIX o

Howmep o MOJIMBHOU npu pu
HMHTEpBAJI Ha [IOJIMBHOM | JENSHOK Ha npu pu
MoJMBa JIETISTHKA BOJIONIOJaue | BOJOMOMAAYE
y4acToK MOJIMBHOM BOJIONIO/Iaue | BOJOIOMAYUE
(ra) B KQXIYIO yepes
ydacTke B KaXKIyI0 yepes
Goposty Soposty 0opo3ny 0opo3ay

gac CyTKH | 4Yac | CYTKH n/c n/c
1 480 20 48 2,0 4 2,5 69 35 1,0 1,7
11 480 20 30 1,25 2,5 4 111 56 1,0 1,7
11 480 20 30 1,25 2,5 4 111 56 1,1 1,9
v 360 15 60 2,5 5 2 56 28 1,3 2,2
\Y 360 15 36 1,5 3 3.3 93 46 1,2 2,2
VI 360 15 36 1,5 3 3.3 93 46 0,9 1,6
VII 480 20 48 2,0 4 2,5 69 35 1,2 2,0

Kaxaplii moNMBHOM y4yacTOK pa30WBajics Ha TMOJUBHBIE MACNAHKH, T.e. IUIOIIAIN
OJHOBPEMEHHOIr0 mnoiusa. Ilnomanu noJMBHBIX AEIAHOK B 3aBHCHMOCTH OT HOMEpa IIOJIMBA
BApbUPOBAIN B IUANA30HE ®;;=2-4 ra. COOTBETCTBEHHO JJIMTEIBHOCTh BOJONOAAUN HA KaXAbIN
MOJINBHOM y4aCTOK U3MEHANIACh B quana3oHe T soxononaun (my)=1,25-2,5 cyTOK.

CpenHue pacxojabl BOJONOJAa4YHM B OOPO3/bl, IPUBEACHHBIE B Ta0l. 3, OTKOPPEKTUPOBAHBI
C YYETOM OTKJIOHEHHMH MPEANOJTUBHON BIaXHOCTH OT ONTUMAJILHOM.

PexoMenayemblii Tpaduk OpraHU3alliy OpPOILEHUS B XO3MCTBE U TpeOOBAaHUS K PEKUMY

BOJIOTIOIAaYM Ha TPaHHUIIe OPOIIAeMOT0 KOHTypa (€IUHHWIIA BOIOIMOJb30BaHUsS) IPEICTABICHBI B
Tadun. 4.

Tabnuma. 4. Pexomenayemslii rpadvk opraHu3aiii OPOIICHUS U PACXOIbl BOJOMOAAYH B TOUKE
BOJIOBBIJIENIA B XO3IMCTBO «A3n30ek-I» (Bereramus 2001 r.)

Pacxon
BOJOMIONAYH Ha Pacxon Bomonomaumn
MesxnoauBHOHKoIMYECTBO Ha TpaHULIE KOHTYypa
Jarta Hadana u rpaHHUIle KOHTYpa
MEpPUOJl,  |OpOIIAEMBIX (mpu BOosmOOOOpPOTE B
. 3aBeplICHH Tieproaa | (HenmpephIBHAsS
(maM) mosei OTAETBHBIC TIEPUOIBI),
Howmepa Bojon0aYa), (11/¢c)
MTOJINBOB ) (we)
o = o < npu pH pu
T & =] g1 22 4 4 § |moouse MIOJIUBE | IIPU IIOJIUBE
3 & |E| 5| &g 8 |3 B & g |TOTHMBEl g uepes
o = lg|lglz|e = |g E 2 uepes P
g z E S = S KKVl o KAKIYIO 0opo3say
= 5 oposy| P> 6oposny
I 20 20 |10 21[10 84 72 168 144
11 20 20 [10] 6 11[30 133 115
111 18 20 [10] 6 31/19 148 128
v 12 15 6 20| 4 83 72 166 144
\Y 16 15 6 | 4 5119 138 120
VI 17 15 6 | 4 20( 3 104 90 180
VII 17 20 6|4 4123] 98 85 196 170
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B psane xo3s1icTB paccMaTpuBaemMoi 30HbI @epraHcKoi JOJTUHBI TPAKTUKYIOTCS MOJIMBBI €
YepelnoBaHUEM TMOJUBAEMBIX M CyXHX MexAypsanuid. Ha BmaroeMkux modBax 3TOT MpUEM
MO3BOJISIET O0ecrneunTh KOM(OPTHBINA AJIT pacTeHH BOJHO-BO3AYLIHBIA PEKUM W TMOBBICHUTH

B(I)Q)GKTI/IBHOCTL HUCIIOJIb30BAHUS ITOJIMBHBIX HOPM.

CpaBHurenbHas

OILICHKAa

9TOro npuceMa OTHOCHUTCIBHO

BOJOIIOAYA B

MEXIypsibe MpuBeaeHa B Ta0d. 5-7 ans ypoBHel «00po3aa-noie-BoJOBIICT.

Tabnuma 5. PacueTHble yaenbHble 00bEMBI BOJIONIOAAUHN 711 YPOBHEH «00po3aa-mnoe-
BOJIOBBIJICT» TIPU MOJTUBAX KAXKIOTO MEKAYPSIIbs

Pacuernas Bopmomogada B X035MCTBO
Bomomogaua
Opomaemas | nmonuBHas | CymmapHas Ha ypOBHE OTHOCUTENBHO
Homep | mnomans B HOpMa Bojornonada | JOBBIIT (dakTuecku |OTHOCHUTEIBHO BCEH
ycKa
ImojimBa nepuoae (nerTO), B 60pO3/1bI Ha TIOJIe opolIaeMoi [IOoIaau X03sHCTRA
Zrec TUIOIIAIH
ra M’ /ra M’/ra M’/ra M’/ra M’/ra
| 100 789 1200 1219 1444 902
11 160 789 1188 1212 1435 1435
111 160 877 1320 1346 1593 1593
v 60 986 1500 1519 1799 675
A\ 100 986 1488 1513 1791 1119
VI 100 740 1116 1138 1347 842
VII 100 928 1404 1425 1687 1054
CyMMapHO - 9216 9377 11095 7621
Cymmapno 5306 8016 8163 9652 6718
Ha XJIOIMYAaTHUK

Tabnuua 6. PacueTHbie yaenpHbIe 00BEMBI BOJIONIOAYH JIJIs1 YPOBHEH «O0po3ma-moJie-
BOJIOBBLIET» MPH MOJUBAX C YEPEIOBAHUEM MOJIUBAEMBIX U CYXUX MEXIYPSANI

PacueTtnas Bopomnogada B X03IHWCTBO
Bonomogaua
Opomaemas | nmonmuBHas | CymmapHas A VPOBHE OTHOCHTENEHO
Howmep IUIOIIAb B HOpMa BOJOIOMAYA yp dakTHIECKH OtHocuTenbHO
BOJIOBBIITyCKA 1 BCeil oA K
[0JIMBA nepuojie (meTTO), | B 6OPO3IBI opoIaeMoii .
Zrec Ha 1oJie X03KUCTBa
IO A
ra M /ra M /ra M’ /ra M /ra M /ra
I 100 789 1032 1050 1243 777
II 160 789 1020 1043 1241 1241
III 160 877 1140 1164 1378 1378
v 60 986 1290 1308 1548 581
\Y 100 986 1290 1313 1555 972
VI 100 740 960 980 1160 725
VII 100 928 1218 1237 1465 916
CymmapHo - 7950 8095 9590 6589
CyMMapHO
Ha XJOIMYaTHUK 5306 6918 7045 8347 5812
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Tabnuna 7. CHMKEHHE yACTbHBIX 00bEMOB BOJIONIOAYH VISl yPOBHEH «00po3/1a-moJie-

BOZOBBLACII) IIPHU ITOJIMBAX C YCPCAOBAHUCM IMOJIUBACMBIX U CYXHUX Me)KI[ypr,I[I/Iﬁ B CpaBHCHHHU C

MOJIUBOM Ka)KJI0TO MEXKIYPAIbS

CHuxenne | CHIDKEHUE BOJIOTIOZAYU B X03sIMCTBO
OpomaeMm| Pacuernas | CHuxeHue BOLONONAUH
ast MOJIMBHASL | CYMMapHO#R AOTION OtnocurenbHo OTHOCHTENEHO
Howmep momans | HO Ha ypOBHC baxTryeckn .
pMa  [BOAONOJAuH B Y BCeil mIomam
MOJIMBA BOJOBBINYCK|  onommaeMoi
B niepuojie|(HeTTo) Zrec|  60po3bl p X03gHCTBA
a Ha 1moJje TLIOMATH
ra M’/ra M’/Ta M’/ra M’/ra M’/ra
1 100 789 168 169 201 125
11 160 789 168 169 194 194
111 160 877 180 182 215 215
I\ 60 986 210 211 251 94
v 100 986 198 200 236 147
VI 100 740 156 158 187 117
VII 100 928 186 188 222 138
CyMMapHO - 1266 1277 1506 1030
CymmapHO
Ha XJIOMYaTHUK 5306 1098 1108 1305 906

N3 mpuBeneHHBIX JAaHHBIX BHUIHO, YTO HAa OTHOCHUTEJIILHO BIJIATOEMKHX IOYBaX MpPHUEM
«IIOJINB C I-Iepe,Z[OBa.HI/IeM IIOJINBAEMBIX U CYXI/IX MG)KI[ypﬂILHfI)) IIO3BOJISACT CHU3UTH BanaTBI BOJIbI
Ha opomieHre Ha 7-13 % OTHOCHTENbHO TPAAMIMOHHBIX MOJMBOB C BOJOMNOAAYENd B KaXKIYyIO
oopo3ny.

BreiBoaBI

[Torick BO3MOXHBIX IMyTeH BOJAOCOCPEIKEHUS M PAMMOHAIBHOTO BOJOIOJIB30BAHUS B
KOHKPETHBIX MPHPOJHO-XO3SMCTBEHHBIX YCJIOBHIX MPEAYyCMaTpPUBAET pa3pabOTKy H OLEHKY
KOMITPOMHCCHBIX PEIICHUN, TO3BOJISIFOIINX Hanboee 3pPEeKTUBHO HCIOIB30BATh OPOCUTEIIBHYIO
Boay. [Ipu aTom Ganancupyrorcs:

. BO3MOXXHOCTH OPOCHUTEIBHOW CETH M0 TMPOIMYCKy TpeOyeMbIX pacxoIoB B
Tpedyemble cpoku (Hanboliee )KeCTKOe TPAHUYHOE YCIIOBHUE);

J TpeOyeMbIe PEeKUMBI OPOIICHHUSI CEIIbCKOXO3HCTBEHHBIX KYJIbTYp ¢ MHUHUMH3AICH
MOTEPh ypoKasi OT HEJAOMOJIUBOB MU TIEPEIOJINBOB;

. AJIEMEHTBI TEXHHWKH IMOJINBA, MUHUMH3UPYIOIIUE MOTEPU BOJBI HA TOBEPXHOCTHBIH
copoc W HMHPUIBTAMIO 32 TMpeAenbl KOPHEOOOUTAaeMOHl 30HBI  CENbXO3KYJBTYp IpHU
OTHOCHUTEJIPHO BBICOKOW PAaBHOMEPHOCTH €€ YBIQ)KHCHHS.

Jlnst cokpalieHusi OpraHM3alMOHHBIX TOTEPh OPOCHUTENIBHOW BOJBI LEIeCcO00pa3HO
CTaHJAPTU3UPOBATH JJIUTEIBHOCTh BOJONOaYM Ha MOJUBHbIE NEISHKH, YUUTHIBAs OPraHU3aLNI0
OpolIeHUsI B KOHTypaX €IMHHIIBI BOJOMOJb30BaHMS. B OonbImIMHCTBE ciiydaeB Haubosee
palMOHAIBHON JUIMTENBHOCTBIO TAKTa IOJMBA MTOJIMBHOM NEISHKN PEKOMEHyeTCsl KpaTHas 8-12
yacam.

JUts  moBbleHus  3(QQPEKTUBHOCTH  BOAOPACHPEICICHHUS  TOJUB  HEOOXOAUMO
COCpeIoTayMBaTh Ha OJHOM MoJe (MU ABYX CMEXKHBIX), U TOJIBKO MOCJE 3aBEPIICHHS MOJIMBA Ha
3TOM I10JI€ OCYILECTBIIATH MIEpeEX0]l Ha cieayrouee. 11onuB ayunie HaunHaTh ¢ KOHLIEBBIX MOJIEH,
MIOCTENEHHO MePEMENIAsACh K MOJISAM, PACIIOJIOKEHHBIM Ha BXOJI€ B XO35MCTBO.

Jlia 6ojee 4eTKOM opraHu3aluy U KOHTPOJIS 32 BOJOPACIIPEACICHUEM U CTAOMIBHOCTHIO
BOJIOTIO/IaYM IJIAHUPOBAHHUE BOJOIOTPEOJIEHUsI W  BOJOpacHpelesieHus Ha CaMOTEYHBIX
OpOCUTEIBHBIX CHCTEMAax JKE€JaTeJIbHO BECTH C IOJHUBHBIMM IEPUOJAMM, KpPaTHBIMU
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nATHIHEBKaM. [Ipy OTKJIOHEHUSAX PacYeTHBIX MEKITOJIUBHBIX IIEPUOJIOB OT CTAHIAPTU3UPOBAHBIX
(KpaTHBIX TATUIAHCBKAaM) IIOJIMBHBIE HOPMBI M COOTBETCTBEHHO pacxXoabl B OOpO3JBI,
MPUMEHSEMbIC B JITAHHOM IEPUOJIE KOPPEKTUPYIOTCS.

[TonuB ¢ uYepenoBaHWEM TIOJUBAEMBIX M CYXHX MEKIYPSAIUH Ha OTHOCUTEIBHO
BJIATOEMKHX IMOYBAX MMO3BOJSET CHU3UTH 3aTpaThl BOABI HAa oporieHue Ha 7-13 % OTHOCUTENBHO
TPaJUIUOHHBIX TIOJUBOB B KAKIYI0 OOpO31y.

[Ipemraraemplii MOIXO ¢ YBSI3KOW TEXHUKH TIOJMBA C PEKUMOM PAOOTHI OPOCUTEIBHBIX
KaHAJIOB TI03BOJIECT CYIIECTBEHHO COKPATUTh OpPraHU3alMOHHBIE TOTEPU OPOCHTEIBHOW BOJIBI,
COCTaBJISIONINE, TI0 HAIMM CPEIHEB3BEIICHHBIM OIICHKAM JUIs 22 XO3SHUCTB PETHOHA, MOPSIIKa
25 % (Xoper M.,2001).
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MCMNMOJIb3OBAHUE MUHEPAJIN3OBAHHbIX KOJIJIEKTOPHO-
OPEHAXHbIX BOQl HA OPOLLEHUE U 3A0AYN OANBbHEULLNX
WCCINEOOBAHUN B OBJNTIACTU BOOAOCEBEPEXEHUA
B KAPLLMHCKON CTEMMW

Xynoes U.7K., ABaakyaoB M.
(KapmuHckuii HHKEHEPHO-?KOHOMUYECKUN HHCTUTYT)

W3BectHo, uyTo 3emienenbiipl CeBepHoi AQpukd ©U  ApaBHUICKOrO TMOJIYyOCTPOBa
WCIIOJIB3YIOT JIJISi OPOIIEHHUS BOJY IOBBIIICHHON MUHepanu3auuu (10 5-7 r/71), ocoOeHHO ams
MOJIMBOB Ha TECYaHBIX TIOYBAX C XOPOIIEH eCTeCTBEHHOW JIPEeHUPOBAHHOCTHIO, UTO
noateepxkaaercs uccinenopanusiMu B.A.Kosaer [1]. Eme B 1903 1., BOompeku BO3paKeHUAM
YYeHBIX MHpPA B OTHOIIEHHMH BO3MOXHOCTH HCIIOJIB30BaHUS MHUHEPATM30BAHHBIX BOJ Ha
OopolIeHUe, aMepuKaHCKMil wucciaepoBatenb 1. MuHen (1982) Bbickazanm MHEHUE O
1e71eCO00Pa3HOCTH MPUMEHEHHUSI OPOCUTENBHON BOJBI C pa3lU4YHBIM cojaepxaHueM comei. [lo
€ro MHEHHIO, BOJY C CoAepKaHueM 0oJjiee TOKCUYHBIX colieit 10 0,3 /1 u MeHee TOKCUYHBIX - J10
1,7-3 1/1 MOXHO ymOTpeOJSITh JUIsi TIOJWMBAa CEIbCKOXO3SWCTBEHHBIX KYJIBTYP, HO B
ompezieNieHHbIX ycioBusix. Hampumep, B oasuce Yan-Bup B Amxkupe (mycteias Caxapa) mpu
BbIpAllUBaHUU TpaB M OBOLIEH B TeHUM (UHHUKOBBIX MMaJlbM Ha IOYBaX C ECTECTBEHHOMU
JPEHUPOBAHHOCTBIO [2]. MHOrojeTHHE HCCIeNOBaHUs y4eHbIX TyHHCa NOKa3alH, 4YTO MpHU
XOPOIINUX JAPEHAKHBIX YCJIOBUAX OPOIICHHE IMOCEBOB BOJON ¢ MHUHEpanmu3amuend ao 2-6 1/n
BIIOJIHE BO3MOKHO U Jaxe IUTEIbHOE BpeMs. B 4yacTHOCTH, MPUBOIUTCS HpPUMEP MOJUBOB
MHHEpaIu3oBaHHOU (10 2,8 /1) Bogoit B TeueHue 13-u yet cagos Ha miomaau 100 ra (Hoorw,
1968). Ananoruynsie uccienoBanus OblIu TmpoBeAeHbl B Mi3paune, Wumuu, Uranuu, CHIA.
Opomenue 3emenp B mnycTthiHe Herer (M3pawnb) NONOXKUIO HaA4yaao MCCIACTOBAHUSIM
BO3MO>KHOCTH UCIOJIb30BaHUS OK€aHWUYECKOM BO bl Ha TiaHTanusax 800 ra [3].

[To mHenuio cneruanucToB [leHTKAOCKOTO CETbCKOXO3IMCTBEHHOTO YHHUBEPCUTETa U
Jlenuiickoro CenbCKOXO3HCTBEHHOTO HAayYHO-MCCIIEI0BATEIbCKOTO HWHCTUTYTA, JJIMTEIbHOE
NPUMEHEHHE MHHEPAIM30BAHHBIX BOJ C PA3JIMYHOW KOHIIEHTpAlUEH COJIE BO3MOXXHO, HO C
y4eTOM MPOPUTAKTHIESCKUX MEPOTPUITHI O YCTPAHEHUIO CO3/IaHMS 3aIIacoB COJICH B MOYBE.

OpomieHne caMoOil BRICOKOMHUHEPATU30BaHHON BOAOW (110 7 T/)1) 0Ka3ajloCh BO3MOXHBIM
TOJBKO TNPHU BBICOKOM COJIEPKAHMHM B TOYBE J[IBYXBAJEHTHBIX KATHOHOB WU MPU YCIOBUHU
MPUMEHEHMs] TaKUX MEPONPHUATHH, Kak, Hampumep, moadoop Oosiee COJIEyCTOMYMBBIX COPTOB
pacTeHU, NEpUOANYECKOE BBIAEP)KUBAaHUE NTAXOTHBIX YUYAaCTKOB IOJ MapaMH [3].

B CIIA wucnsiteiBasiick 30 BUAOB pacTe€HUW MPU OPOIIEHUH MUHEPATM30BAHHOW BOJOU
IBYMs CIIOCOOAMU: JOKJEBAaHUU U 3aTOIMJICHUHM TMOBEPXHOCTH mojs. [lo CBUIAETETBCTBY
A. bayspa, HekoTOpbI€ BBl KYCTAPHUKOB U TPaB BbIACPKUBATN MUHEPAIH3ALUIO BOABI JaXKE 10
16 1/11, mpu 3TOM B Ka4ecTBE 00SA3aTEIHLHOTO MEPOMPUSTUS MPOBOIUIUCH MPOMBIBKH COJIEH Ha
(¢oHe npeHaka BHICOKUMHU HOpPMaMH TMpecHOW BoAbl. [l Toro 4ToOBl mpeaynpeauThb
MPOHUKHOBEHHE B JIUCThS pPACTCHHI HWOHOB XJIOpa M BPEAHBIX HOHOB, OCOOCHHO TMpuU
JOKJI€BAaHUU PACTEHUM, OBLIM MPEANPUHATHI TMOMBITKH MMOKPBITUS JIUCTHEB TOHKUM CIIOEM
IJIEHKHU. JTa NOMBITKA OKa3alach y/1auHON, HO BPEMEHHO.

B Cununuu (MTanus) xopoimue ypokan ¥ Ka4eCTBEHHBIE TIOABI PACTEHUM MOJYUYaroT C
MOMOIIBI0 COYETAHUS MHUHEPATU3ALUKA OPOCUTENBHON BOJBI 10 MIOTHOCTH 3 1/1. OmHako B
WUrtanuu He UCHONB3YIOT CNOCOO TMOJUB JOXJAEBaHMEM, T.K. OH HE MPHUCHOCOOJEeH K
npo(UIaKTUYECKON IPOMBIBKE COJIEH B MTOYBE.

HccnenoBanusi cTereHW MUHEpAIU3alMU OPOCUTEIBbHON BOJAbI B yCI0BHUAX KapmmHckon
CTENH MOKa3ajau, YTO Pa3JIUYHbIE METOJbl OMpPEACNICHUsl MPUTOJHOCTU STOW BOJBI JJIsI MOJIMBA
0Ka3aJiuCh MPOTHBOPEYUBBHIMH [4], TOATOMY PETHOHAIBHBIE UCCIEIOBAHUSA B 3TOW 00JacTH HE
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TEpSIOT CBOEH aKTyaJbHOCTH. B HacTosimee Bpemsi OKa3ajuch HEOOXOJUMBIMU OIBITHBIE
MPOBEPKU NMPUMEHEHHS IJIsI OPOIICHHS KaK KOJUIEKTOPHO-IPEHAXHOM, TaK U CMEUIaHHOMN BOBI,
O0COOCHHO B YCIIOBHSIX MHOT00Opasusi BHJIOB M CBOWCTB IOYB, KYJBTYpP, CIIOCOOOB OpOIICHUS U
arpoTeXHUKH Tmojs. Ha HOBOOCBOEHHBIX 3€MJSX B CBS3M C HEXBAaTKOW TPYAOBBIX U
MaTepHaIbHBIX PECYPCOB BEPOATHOCTH 3aCOJICHHS TOYB SBJISETCS BIOJHE pEANbHOM, YTO H
HaOII0JJaeTCsSd B HOBBIX COBX03aX, CO3JaHHBIX B MEPUOJ OCBOCHHS HOBBIX 3eMelb. JTO TakkKe
CTUMYJIUPYET U3yYEHUE CTIOCOOOB MPUMEHEHUS MUHEPATU30BAHHBIX BOJI IJIS IIEJIEH OPOILICHHUS.

HccnenoBanueM u 000CHOBAaHHEM ONTHUMAJIBHBIX METHOPATUBHBIX PEKUMOB 3aHUMAJUCH
B OpBmiemM Corse u Y3b6ekucrane A.H. KocrtsakoB, C.D. Asepbsino, A.Il. Aiinapos,
A.U.TonoanoB, A.A. Paumnckuii, H.M. Pemerkuna, .M. Kan, ®.M. Paxumbacs,
A.Y. Ycmanos, X.U. Aky6os, JI.M. Pekc u apyrue [5-9]. OHu BHECIM CyIIECTBEHHBIN BKJIA[ B
pelIeHuEe  TEOPETHUYECKUX U OPraHu3alMOHHO-TEXHMUYECKHUX  BOMPOCOB  MEIHOpAlUU
HOBOOCBOCGHHBIX 3eMmenb llenTpanpHoit Asuu. OIHAKO MMM HE PacCMaTPUBAIUCH BOIPOCHI
ONTUMU3AINN HCIOJb30BAHUSA BO3BPAaTHBIX BOJ M I[eJed BTOPHUYHOTO TPUMEHEHHS, B
YAaCTHOCTH, JJIsi OPOILICHHUS C HCIOJIb30BAaHWEM YCOBEPIIEHCTBOBAHHBIX IMPHEMOB TMOJHUBA B
YCJIOBHSX TaKbIPHBIX 3€MEIb JIeBOOEpekbsi KapImHCKOro MarucTpaibHOro KaHama.

Hawnbosee y1auHbIM peIIeHHEM 3TOTO BOIIPOCA B PETHOHE SIBJISETCS MPUMECHEHUE Ha (poHe
MPOMBIBOK BOJIaMH C MUHEpAIU3alMel 10 MIOTHOCTH 6 T/ MEHee MUHEPaTU30BaHHBIX BOJ MPHU
Bo3aenbiBaHun puca [10]. OnbITel, poBeneHHbIE HA MYraHCKOW ONMBITHOW CTaHIIMH, MOKa3ali,
YTO WCIIOJIb30BAHHE B TEYEHUE & JIeT apblYHON BOJBI ISl BJIATO3apAKH C TOCIEIYIOIUM
MPUMEHCHHEM MHUHEPAIM30BAHHBIX JPEHAXHBIX BOJ (0 5,3 T/1) XOTS W COMPOBOXKIAIOCH
OoOIIMM HAKOIUICHHEM COJIeH, HeoOs3aTeIbHO IPOMBIBAEMBIX OCEHBIO, OJHAKO IOJY4YEHHBIE
yporau XJIONMYaTHUKa (UKCUPOBAJINCH HAa YPOBHE MOJIUBOB apbluHOM BoJoi (I'ycelinoB, 1973).

[TonuBBI KOPMOBBIX KyJBTYyp Ha JIETKOCYTJIMHHCTBIX M CyHecyYaHbIX mouBax Kupruzum
OpPOCHUTEIHLHON BOJOW ¢ MUHEpaIHM3alUel 10 5 T/J1 MOTYT HE BBI3BIBATh 3aCOJICHHE TIOJICH, €CITU
Opyu  KaXIOM TIOJMBE CO3[aBaTh HUCXOIAIIME B HUXXHUE TOPU3OHTHl IMOYBOTPYHTA
¢bunbTpannonHbic MOTOKH BOABI 00bemMoM 400-500 m3/ra [11]. OTMedeHO, YTO B YCIOBHUSAX
Kprima crnabomuHepann3oBaHHas KOJJIEKTOPHO-IpPEHa)KHas BOJA HE BBI3bIBAET BTOPHUYHOTO
3aCOJICHUS TSKEJOCYTJIMHUCTHIX TOYB MpH paboTtaromeM ApeHaxe u Bbicokux (mo 2500-3500
M°/Ta) opocuTenbHbIX HOpMax. OmgHaKo OoAMH pa3 B TedeHue 4-X JeT HeoOXOAMMO BHOCHUTH B
Mo4By 10 4 T/ra THWICa s HEUTpadu3amuyl BIHMSHUSA coyied [12], 94TO HETPagUIMOHHO s
ycnoBuii LlenTpanbHoil A3uu.

B oTmenpHBIX HCCIIENOBATENbCKUX padoTax TOKa3aHa MPUMEHHMOCTh IS IIOJUBA
pacTeHUN KOJIIEKTOPHO-APEHAXKHON BOJbI, CMENIAaHHOM cO CcOpOCHON ¢ mojel, Tak Kak B
CMEIIaHHON BoJie OOHapy>KeHbl HEOOXOAMMEBIE IJIsi pacTeHHd MukposnemeHTsl [13]. OmHako
0030p JUTEpaTypHBIX JIaHHBIX TIOKa3bIBa€T, UTO PEKOMEHIAIMU [0 UCIOJIb30BAHUIO
MHHEPATU30BAHHBIX BOJ, OCOOCHHO Ui TSHKEJIOCYTIMHUCTBIX MOYB, JJII MEHEE YCTOMYHUBBHIX 1O
MEIMOPATHUBHBIM OCOOCHHOCTSIM MAacCCHBOB OpOILIEHHS, JOBOJBbHO MPOTUBOPEUHBHI [6],
I'pammarukatu, 1976; Kosna, 1966; Moxeiiko, 1958; [Tanun, 1976; PaGoues, 1971. IloaTomy
BO3HHMKAeT BOMPOC MPOOJIEMATUYHOCTH HCIOJIB30BAHUS 3THX BOJ Ha OpOIICHUE, OCOOEHHO
JUTUTEIIFHOE BpPEMsl, IMMOCKOJBKY 3TO TpeOyeT COONIOJCHUS YCJIOBHI HOPMaIU3aIMH PEKUMOB
MOJINBOB, UCKIIIOUEHHS BIUSHUS Ha MOYBY TPYHTOBBIX BOJ M UX MUHEpAIU3ALNH, YMEHBIICHUS
CTETICHU COJCP KAHMS B BOJIC TOKCUIHBIX COJICH, N3MEHEHUS BOJTHO-(QU3UICCKUX CBOWCTB MOYBHI,
0COOGHHO KaK MOJ BIUSHUEM OPOIICHUS M arpOTEXHHUKHU IMOJs, TaK U OOIIEro MEITUOPATUBHOTO
COCTOSIHHS 3eMelb. B TaKbIpHOW 30HE TSXKEIOCYTIMHUCTHIE IO MEXAHUYECKOMY COCTaBY TOYBBI
obnamator Oojee HeONIAroNMpUATHBIMU CBOMCTBAMH, HEXKENU JIETKOCYTIIMHHUCTBIC, HAMpUMeEp,
TOBBIIIEHHOW CMOCOOHOCTBIO 3aJepPKUBATh TOKCHUYHBIC COJHU, YIUIOTHSIOTCS TPU TPAKTOPHBIX
paboTax Ha TOJIe, YTO YXYJIIAeT BIOUTHIBAHWE BOJABI B MOYBY M, CIEJOBATEIbHO, YCIOXKHSET
MPOMBIBKY COJIEH W3 TOYBBI B TPYHT U T.A. [loaToMy st Takux crienupUuuecKUX MOYBEHHBIX
YCIOBUH HEOOXOOUMBI KOHKPETHBIE PETHOHANbHBIE PEKOMEHJAIMU IO OPOCHUTENbHO-
MEJIMOPATUBHBIM MEPOTPUSTUSIM, B TOM YUCIIE IO UCIIOIB30BAHUI0 MUHEPATU30BAHHBIX BOJ, JJIS
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CO3JJaHUs HOPMAaJbHBIX YCIOBUW pa3BUTHS PpACTEHMM, HampuMep, XJOMYATHHKA, NIPH HUX
JUTUTEIbHOM BO3JICJIBIBAHUH.

B uccnenoBanusx, npoeseHHbIX B ['omoguol crenu [14], moka3zaHo, 4TO ypoxKal XJIOTMKa
cHU3MWICS N0 26 1/ra B cilydyae OpOLIEHUs BOJOM ¢ MuHepanuzanued 4,4 r/1 U comep:kaHueM
XJiopa B INIOTHOM oOcCTatke — a0 1,2 r/m, Torma kKak mpu mokasarensx 1,6 m 1,3 1/n
COOTBETCTBEHHO Yposkail coctaBun 31,2 1m/ra mpu opocutTenabHoil HOopme - 3120 M/ra u
IPOMUIAKTHIECKOH MPOMBIBKE - 2535 M°/ra. B IIECTHICTHHX OMBITAX yCTaHOBIEHO, uTo 0,4-2,8
I/1 - 9TO TPAaHUYHOE COJepKaHUE COJIeH B IPEHa)KHOUM BOJIE, BBIIIE KOTOPOTO, MO HAOIIOACHUSIM
aBTOpa, JPEHa)KHbIE€ BOJIbl HAUYMHAIOT OTPULIATENIbHO BJIUATH Ha ypoxkaill. OmNbITHI Ha MOYBaX
JErKOTO M CPENHECYIJIMHHUCTOTO MEXaHWYeCKOro CcOocTaBa T[oOKaszald, 4YTO Boja C
MUHepanu3anue S5-7 T/n u cojepkaHueM xyopa B miaoTHoMm octatke 0,7-1,4 r/m cHmxaer
ypoxail xmomuatHuka Ha 8-11,2 1/ra. Ha TsSXenoCyrIMHHUCTBIX MOYBAaX HU30BHH p.AMylapbs
OpOIIIEHUE XJIOMYaTHUKA MUHEPATM30BAHHON BOAON 110 4 I/ TIOKa3ajo CIeAYIOIne Pe3yIbTaThl:
MPOMBIBKA TOYBBI apbIYHOW BOJOM B CMeCH C JIpPEHa)XHOM BOMON nana yposkail B 32,2 u/ra;
TOJIbKO apeluHON BOMOH — 34,3 1m/ra; TONBKO JpeHakHOW BomouW - 22,6 wra [15]. B
uccnenoBanuax ¢unuana Corwo3HUXW Ha cpenHEeCyrTHMHHUCTBIX CEPO3EMHO-IYTOBBIX MOYBAaX
CypxaHaapbMHCKOM 001acTM IOKa3aHO M3MEHEHHE YpPOXKAWHOCTU TOHKOBOJIOKHHUCTOTO
xjomyaTHuka oT 36,3 mo 27,9 n/ra mpu moiauBe MHHEpalW30BaHHBIMU Bojgamu 3,1-4,8 r1/m.
[ToBEITIICHUE TUIOTHOT'O OCTaTKa A0 6,4 I/J1 CHUXKAET ypOXKAaWHHOCTh 10 25,4 1/ra.

B 1980 r. B Kapmuuckoit crenu cneunanuctamu ¢unuana CorozHUXUM npu
MHHEpAIU3aIuu OpocuTeabHON BoAbl 10 0,6-2,0 T/ u opocuTebHBIX HOpMax 4770-6070 M/ra
MoyueH ypoxkail xmomuatHuka 45,4-42)7 u/ra. Bmecte ¢ Tem, Ha TakbIpHBIX MOYBaX C
YBEIMYEHUEM IIOJIUBHBIX, OPOCUTENIbHBIX HOPM YpPOXKAHHOCTb HE CHHXKAETCS NpPHU YCIOBUU
XOpomio paboTaroliero ApeHaka W C y4eTOM BO3MOXHOCTH (PYHKIIMOHUPOBAHUS €ro MpHU
IPOMBIBHBIX TPOQGMIAKTHICCKHX IMONMBAX D0 3 Thic. M>/ra. Ha c1a603acOMeHHBIX TaKBIPHBIX
MOYBax /g TOrO, YTOOBI MOJYYUTh yPOXKAWHOCTH XJIOMYATHUKA, OJMHAKOBYIO C BapUaHTOM
MOJTMBA OOBIYHOW apbIYHOHM BOJIOH, HEOOXOIUMO JOBECTH OOIIYIO MPOMBIBHYIO HOPMY JIO 5 TBIC.
M°/Ta, T.€. yBEINUUTD e¢ Ha 2 THIC. M /T4.

HcneiTanne MuHepann3oBaHHBIX BoJ OT 0,7 1m0 4 /1 nis OpOIIEHHUs XJIOMYaTHHKA Ha
TaKbIPHBIX MOYBax [4] Ha (poHE MPOMBIBKU CHHU3UIIO €ro yposkait Ha 1,7 1/ra, 6€3 IPOMBIBKH - Ha
1,9 n/ra. IIpu sTom cxema monusa 1-3-1 npu npeamonuBHoi Biaxknoctu 70-70-60 % ot I1TIB
npeycMaTpuBajla OpoOCUTENbHYI0 HOpMy — 6500 M°/Ta, HOpMY NpoMbIBKH — 2500 M°/Ta, T.e. [T
IIOJIyYeHHSI BBICOKOTO ypoKas B 42,5 w/ra 3arpaueso 9000 M>/ra BOIBL.

B aHaloOrm4HBIX YCIOBUSIX OMBITA PEKUM OPOIIEHUS XJom4aTHHKa ¢ monuBamu 70-70-
60% ot IIIIB 1 Hopmoit mommBa 10 1800 m’/ra (IllepGaena, 1972) cunTaercst HEGIATOMPHATHBIM,
TaK Kak B 9TOM clly4ae HaOII0JaeTcs YXyAIICHHE PeXuMa, MPOUCXOIUT YIJIOTHEHUE MOYBHI U
HEpaBHOMEpPHOE CHAOXEHHE PACTEHUU BJaroi mo Bceu mnuHe 60po3anl. Ha TakbIpHBIX TIOYBa B
pe3yabTaTe MOJUBOB M TPAKTOPHBIX paboT oOBIYHO HaONIOAAaeTCs YIUIOTHEHHE MOYBHI A0 1,57-
1,63 r/em’ (MkpamoB, 1986), 4T0 yXyIIIaeT ee CKBaXKHOCTb, BHI3BIBACT CLEMEHTHPOBAHHOCTD U
CIUTHOCTh CJIOEB, TMOBBIIIAET COJEPKAHUE TMOIJIOMIEHHOTO HATpUsi U MAarHus, BBITECHSET
kaneiuii. Kpome Toro, no maHHbIM ONMBITHBIX UcchenoBanuii Mucruryra nouBosenenus AH PVY3
(KacbimoB, 1982), B mouBe yMeHbIIIAeTCA cojepxkanue kuciaopoaa a0 2 %, BIaxxHOCTH - 10 90 %
ot [ITIB, pe3ko cHMWKAETCS TYMYCOBBIM MOTEHIIMAN, TEMIepaTypa B TO4YBE BOJABI (Ha 2OC),
AKTUBHOCTH MUKPOOHOJIIOTHYECKUX MPOIIECCOB, 3aMEIISIETCS POCT KOPHEBOW CHCTEMBI.

[To nanubiM B.A. Konbl (1966), 3ameHa kanbpliiss HaTpUEeM M MAarHUE€M YyBEJIWYUBAET
JUCTIEPCHOCTh TIUIOTHOM TMOYBBI, HapyllaeTe €€ CTPYKTYpPHOCTb, YMEHBIIAeT YCBOSEMOCTH
MMATATEILHBIX JJIEMEHTOB ymoOpeHui. KommakTHOe BHeceHWE yAO0OpeHUW B OOpO3IBI TaKKe
JEMPECCUBHO BIMSET HA KOPHH XJIOMYATHHKA, KaK U 3acojieHue. ClenoBaTeNbHO, Ha TaKbIPHBIX
M0YBaX arpoOTEXHUYECKUE MEPONPUITHS, PEKUMBI OPOLIECHUS XJIOMYAaTHHKA M MEIHOpPATUBHbBIC
WHXEHEPHO-TEXHUYECKHE MPUEMBbI BO3JCHCTBUS HA TMOYBY C MOMOIIBIO TEXHOJIOTUN OPOIICHUS
Ha (oHE ApeHaka JOJDKHBI OTIMYATCS OT TAaKOBBIX, MPUMEHSEMBIX Ha TUIOJAOPOIHBIX IMOYBAX
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Ipyrux paiioHoB. OT COBEPIIEHCTBOBAHUSA ATHX IPHUEMOB 3aBHCUT HE TOJBKO MEIMOPATHUBHOE
OJ1aronosy4yrue OCBOCHHBIX 3€Melb, HO M POCT IUIOAOPOJUS I0YB, IMOBBIIIEHUE YpOXKas
XJIONMYaTHHKA, CTAOMIIBHOCTh BOCIIPOU3BOACTBA CYIIECTBYIOLIErO MOTEHIMAJIA MIJI010POIUS.

Pacuetst HIIO CpenazrunpoBOoAXJIONOK MOKa3bIBAlOT, YTO MEPONPHUATHS MO 3KOHOMUU
BOJIbI B OacceitHax pek Coipaapbs u AMmynapbs 3a cuet nossimeHus: KITJ{ opocutenbHbBIX cucteM
ot 0,5-0,6 no 0,78-0,9 moryt BeIcBOOOANTH 7,3-3,3 KM° BOzbL B pe3yJibTaTe OCBOEHUA 3eMelb |-
oil ouepenu KapmmHckoit crtenu HaOmonaeTcss MajooOeClEeUYeHHOCTh M HEpalHOHaJbHOE
HCII0JIb30BaHME BOJAHBIX PECYPCOB: NMOTEPU BOABI B KaHallax JO0CTUraroT 32 %, a Ha OpoIllaeMbIX
noysix - 10 25%. OTu noTepu UrparoT 3HAYUTEIBHYIO POJIb KaK MCTOUHHUK MUTAHUS TPYHTOBBIX
BOJI, 0COOEHHO B MaJOBOJAHBIE I'OJbl, KOI/Ia YUCJIO MOJMBOB YMEHBUIAETCS, HO HOPMbI MOJUBOB
noBermarotest 1o 1500-1800 m°/ra. MccnenoBaHust MPUXOJHBIX U PACXOJHBIX (pakTOpoB OanaHca
I'PYHTOBBIX BOJ| MOKa3bIBAIOT, YTO MOCJIE OCBOEHHS 3eMmenb 1-oi ouepenu KapumHckoil crenu
(Mypamos, 1982) nputok cocrasuser 2,5 m°/c; uadunsTpanus — 12,0; rnybunnoe mutanne — 1;
(pacxoIbl — OTTOK) —1; IPeHaXKHEIH CTOK — 2; Hemapenue — 12,5 npu o6mem 6amance — 15,5 m°/c.
OTH yCIOBUS CIIOCOOCTBYIOT 00pa30BaHUIO 3aCTOHHOTO OacceliHa ¢ riIyOMHON IPYHTOBBIX BOJ JI0
3m u menee. IIpu obmem mumure 1o Gacceitny p. Kamkagapes 5,65 MupaM® Ha OpOIICHHE
ucronb3yercss 5,45 mupa M, u3 koTopeix 0,1-0,3 MIpA M® COCTAaBISIOT BO3BPATHEIE BOBL
HepanuoHnanbHOe UCIoIb30BaHue BOABI gocTuraet 0,5-0,6 Mapa m° B rox (manubie O61801X03a
3a 1991r.). 3a nociaeaHee BpeMsl, Kak MOKa3bIBalOT HaOII0AeHUS, BO103a00p o KapumHckomy u
VYBSAHOBCKOMY KaHajlaM COCTaBWII 2,5 MJ'IpI[.M3. Opocurensasie HopMbl pocturian 9000-12000
M’/ra TIpE MHHEpalH3alid OPOCHTEIbHOH BOXBI B cpeaHeM 3a Bereramuio 0,99 r/im. O6mumit
JPEHaXHBIA CTOK C IPEHUPYEMOM TeppUTOpUH Iuomanbio 223,4 teic.ra coctaBui 953,2 MITH.M",
u3 Hero B p. Kamkagapes u opocuTenbHble KaHanbl nonaio 213,3 muH M’, U3 HHX Ha MOJHBEI
65110 3aTpaueHo 199,2 Maa M° Boxbl. HecMOTps Ha 9TO PeKOMEH/IALMH 110 Pa30aBICHHIO BOIBI: B
Kapmmackom, Kacanckom paiionax - B cootHomenun 1:2; Hwumanckom, KacOwiickom u
V. IOcynosckom paiioHax - 1:1 — He BemonHsAwoTca. B YV.JOcynoBckoM paiioHe miist opolueHus
OBLT HCIIONB30BAH 00BEM BOABI B 15,4 MuH.M’ 6e3 pa3baBieHHS OPOCHTENHHOH BOIOH M3
KaHaJoOB, 4YTO BPEMEHHO YXYALIWIO MEJIHOPAaTUBHOE COCTOSHHE 3€Melb U  BBI3BAJIO
03a004YE€HHOCTh 3€MJIEBIIAJIEIIBIEB U3-32 CHIDKCHUS ypoKas XJIOMYaTHUKA.

Ilo umccnenmyemMoMy MacCHBY OCBOEHHBIX 3€Mellb OTHOILEHHE JPEHaKHOT'O CTOKa K
BOJIOTIOAaYe cocTaBisgeT B cpenHem 3a rona 0,37. DTO OTHOLIEHHE [0 BEreTaluud HMEET,
€CTECTBEHHO, BbICOKOE 3HaueHue — 0,46, B BereranmonHeiil nepuoa — 0,18, a mocne Bereranuu —
0,8. Kak BUIHO, OCHOBHbBIE NOTEPU OPOCUTEIHHON BOABI MPOUCXOIAT B HEBETETALlMOHHBIN
nepuoj, Korja IpHU IMPOMBIBKaX HaOIIOAAaeTCs HEpPalUOHAIBbHOE MCIOJIb30BaHUE BOJbI Kak
BOJOXO3SIICTBEHHBIMU OpPraHM3alusIMH, TaK U (EpMEPCKUMHU U JEXKAHCKUMHU XO3sAHCTBaMU
BBUJly TEXHUYECKH HECOBEPIICHHBIX MPUEMOB €€ HCII0JIb30BaHMs Ha mouse. Jlaxke mpu ciaaboit
OpraHu3alluy BOJIOMOJB30BAaHUS B XO35MCTBaX paloHa 3a mocieaHee Bpems ¢ 23,6 Thic.ra
BbIHOCUJIOCH 6815,3 ThIC.T coieil B rox. akTUdyeckd 3a MOCHEAHEE BpPEeMs OCHOBHBIMHU
COCTaBJISIOIIMMH PACXOJHOM CTaTbU BOJHO-COJIEBOrO OajaHca SBISAIOTCS IOBEPXHOCTHBIE
cOpOCHBIE M KOJUIEKTOPHO-IPEHAKHbIE BOJbI, DTO MO3BOJISIET 3aKIIOYHUTh, OECX03HCTBEHHOE
pPacTOUYMUTENBCTBO BOAHBIX PECYpPCOB, a TaKXKe IOTEPU OPOCHUTENIBHOW M JIPEHaXKHOH BOJIBI B
XO35IUCTBAX SBISAIOTCS OOBIYHBIM SIBJIEHHEM, IMPUBOAAIIM K MEJIHOPATUBHOMY YXYAIIECHHUIO
3eMelb, K CHHXEHHUI0 IoAopoaus mnouBbl. COpocbkl BOAbl B p. AMyjaapbs MOBBIIIAIOT
MUHepaiauzanuio ee Boael Ao 1,5-2 r/nm (Mkpamos, 1990). CnemoBaTenbHO, YYHUTHIBas
MacmTa0HOCTh TPOoOJIeMbl M (DAKTUYECKOE WCIOIb30BAaHNE MHUHEPAIM30BAHHBIX BOJ Ha
opollleHue B paiioHax U Xxo3sgiicTBax KacOckoro paiioHa, MOXKHO KOHCTaTUPOBATh TOT (aKT, 4TO
OTPOMHBIE TUIOLIAAM, BKJIIOYAsl IUIOLIAAU HUXE BOJ03abopa u3 p.AMyaapbs, YK€ OpOILIAIOTCS
c1a0OMHHEpPaIN30BaHHBIMM ~ BOJaMH. TEXHMYECKOE€  HECOBEpPLIEHCTBO U  OTCYTCTBHUE
3¢ ()EeKTHBHBIX arponpueMoOB B OPOCUTEIIBHONH CHUCTEME YCYTyOJsIOT O5TO TIOJNOKEHHE W
YCWINBAIOT MHUHEPAIU3alMI0 BOJHBIX HMCTOYHUKOB B XO3sMcTBax Bcel KapmmHckoi cremu.
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TakuMm 00pa3oM, B JTaHHBI MOMEHT MEIHOpAIUs 3eMelb 1-0i odepean ocBoeHus KapmmHckoi
CTeNH TpedyeT pellleHus ClaeaAyoueil TUIeMMBbI:

- 100 cOpachIBaTh IPEHAKHBIE BOABI B P.AMyZapbs M MOJy4aTh BOJIHBIE PECYPCHI IS
HUOKHUX IUIOLIa/ied OpOILEHHUs, YTO MO3BOJUT PEUINTh OCHOBHYIO NMpOOJEMYy pPErHOHalIbHOIO
paccosieHusl MaccuBa, HO YXY/ALIUT KaueCTBO BOJABI B p.AMyJapbs;

- 1100 MCHOJb30BaTh BO3BPATHBIE BOABI U3 KOJJIEKTOPHO-APEHAXHOW ceTHh JUIs
BOCITOJIHEHHS 3allacoB BOJbl B MCTOYHUKAX OPOLIEHUS, YTO NMPUBEAET K 3aMKHYTOMY BBOJHO-
cojieBoMy OajaHCy M JIOKQJIbHOMY pEIIEHHIO BOIPOCAa MEJIHOpALMU 3€MEelb, HO TIO3BOJIUT
HCIIOJIb30BaTh BHICBOOOIMBILNECS BOJAHBIE PECYPCHl HA MECTax, YMEHBIIUTh 00bEM BO3BpPATHBIX
BOJA M YJIYYIIMTh KaueCTBO PEYHOM BOJIBI HUXE BOA03a00pa M3 PEKH; B 3TOM Cllydae TEMIIbI
paccoJIeHUs1 MacCuBa CHM3ATBHCA M3-32 TEXHHYECKOI'0 HECOBEPUIEHCTBA TMAPOMEIMOPATHUBHBIX
CUCTEM.

YuuteBass 3Ty IWJIeMMYy, JUIs BBIOOpa HAmpaBJICHHS IIOMCKa, pa3paboTku Ooiee
COBEpLICHHBIX NPHUEMOB BO3JEHCTBHUS Ha NOYBOOOpa30BaTENIbHBIM mpolecc U obecrneyeHus
MOTpeOHOCTEW MHTEHCUBHOTO 3emienenus B KapmuHCkod cTenu HeoO0XOAMMO pEeLIUTh
CIIeYIOIIKE 3a0auHu:

- pa3paboTaTh crocoObl MaKCHMaJILHON SKOHOMHUH BOJBI TP MUHUMAJIBHON BOJIOTIOIAYE
B COOTBETCTBUM C MOTPEOHOCTHIO PAaCTEHM M HAMOOJBIIMM 3(P(HEKTOM yBIKHEHHUS MOYB MPHU
COXpPAaHEHHUH UX BOJHO-(PU3UUECKUX CBOMCTB U MOYBOOOPA30BATEIHHOTO MPOIIECCa;

- COXpaHHUTh MEJIMOpPaTUBHOE OJIaronoily4ue OCBOCHHBIX 3€MeNb B JJOJTOCPOYHOM
IIPOTHO3€ NyTEM COBEPUICHCTBOBAHMS TEXHOJIOTMH OpOLIEHHs, TMOJATOTOBKM TMOYBBI U
MEJIMOPATUBHOTO COCTOSIHUS 3EMEIb.

B cBs3u ¢ 3TUM HcciieoBaHHE BO3MOKHOCTH HCIIOJIB30BAHUS MHHEPAIU30BAaHHBIX BOJ
JUIsl OPOLIEHUS KYJIBTYP XJIOIIKOBOTO KOMILJIEKCA B JOJITOCPOYHOM IIJIaHE Ha TAKBIPHBIX IOYBaX
KapmuHckoil cTenu sSBIISIIOTCS aKTyaJIbHBIMU.

B omanume oOT paHee MPOBEACHHBIX MCCIENOBAHMM  ONBITHI C  IOJIMBaMH
MUHEPAJIN30BaHHBIMU BOJIAMU JOJIKHBI OBITh NMPOBEIEHbI B KOMIUIEKCE C arpoOTEXHUYECKUMU
IpUEMaMU U C YYETOM TEXHOJOTHH OpOIIECHHSI MENMOPATUBHBIX 3€MENIb TaKBIPHBIX IIOYB IOTa
PecnyOnuku Y36ekucraH.

B 3axiroueHne MOKHO cIeaaTh CIEAYIOIINE BBIBOIBIL:

1. 3apyOekHBIIl OMBIT CBHIETENHCTBYET HE TOJHKO O HEOOXOJUMOCTH HCIOJIb30BAHHMS
MUHEpAJIN30BAHHBIX BOJ HA OPOILUEHHUE ISl BBIPAIMBAHUS CEIbCKOXO3AHCTBEHHBIX KYJIbTYpP, HO
U O BO3MOXHOCTH HUX IPHUBJICYEHUSA IS CO3JAHUs 3aIllacOB BJIATM M BO3MEUICHUS 4YacTH
OpPOCUTEIILHON BOABI.

2. AnanornyneiMu  uccinefoBaHusMu B CHI' nokazaHa poiap MHHEPAIW30BaHHBIX
OPOCUTEIBHBIX BOJ I BOCIIOJHEHHs 3alacoB BJard B IIOYBE B BEreTAlMOHHBIM IEPHOL
pacTeHui, ONpeIeIeHbl JONyCTUMbIE MIPEAEIbI CTENIEHH X MUHEPAIN3aLHH.

3.B V30ekucraHe HCCIEOOBaHUIMH Ha  onbITHRIX  craHmugx  CorosHUXU,
PacmoioKEeHHBIX B OonbmuHCTBE oOnacteit pecmybnuku, HIIO CAHUMPU u MI'MU, taxxe
ONpeleseHa BO3MOXKHOCTh MCIOJIB30BAaHHWS MHHEDPAIM30BaHHBIX BOJ Ha OpOLICHUE B
Hentpansuoit ®eprane, ['onognoit, Ulepabanckoit n KapumHckoil cTensix, oJlHaKO HauMeHee
U3y4eH O3TOT BOIPOC B YCIOBHUAX TPYAHO MEJIMOPUPYEMBIX 3€MENb Ha TaKBIPHBIX IOYBax
Kapmunckon crenu.

4. OneHKa MEJNIMOPAaTUBHOIO COCTOSHMS 3eMellb KapIMHCKON CTenu IOKa3bIBaeT, 4TO
Hed(pPEeKTUBHOE MNPUMEHEHHWE MHUHEPAIM30BAHHBIX BOJ MPUBOAUT K OOJNBIIMM MOTEPSM
KOJUIEKTOPHO-IPEHAXHBIX BOJ, K YXYILUIECHUIO METMOPATUBHOIO U arpOTEXHUUYECKOTO COCTOSIHUSA
paHee OCBOCHHBIX 3€MEIIb.

5. Yrpo3a MaJloBOJbsl B CUCTEMAaX OPOUICHUS NUKTYET OpraHU3alUsM BOJHOTO XO34MCTBa
HEOOXOJUMOCTh M3Yy4YEHHUs HCIIOJIb30BaHMUS MHMHEPAIM30BAaHHBIX BOJ Ha OpOILIEHHUE B
KapumnHckoii crenu.
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YK 631.67.03:626.810

OUEHKA UPPUTALMOHHOI'O KAYECTBA BObI MNMPU
MHTETPUPOBAHHOM YNPABJNIEHUXA BOOAHbIMUA PECYPCAMU

Yemobapucos J.U., Peiimos A.P., lllagues C.P.
(MBIT AH PV3)

BoiHoe napTHepCTBO M HHTETPHMPOBAHHOE YIIPaBJieHHe BOJAHBIMH pecypcaMu

B 2002 r. crpansl LlenTpansHoii A3um u KaBkasza mpucoenuHuwinch K IioGanbHOMY
BonHnomy mnaptHepctBy (I'BIT). IlaptHepctBOo — 3TO 100pOBOJIBHOE COTPYIAHUYECTBO
OpraHu3alui, CBSA3aHHBIX C YMpPaBIECHUEM, HCIOJIb30BAHHEM U OXPaHOW BOJHBIX PECYpCOB
(COOTBETCTBYIOIIME TOCYNAapCTBEHHBbIE BEJOMCTBA, MECTHBIE M PETHOHAJIbHBIE OOBEIUHEHUS,
npodeccuoHanbHbIE aCCOIMAINH, HAYYHO-UCCIIeI0BATEIbCKUE HHCTUTYTHI, YACTHBIE CTPYKTYPHI,
HEINPABUTEIILCTBEHHbIE OpraHW3allMu), HANpaBICHHOE Ha pelleHue NnpodiieM B yKa3aHHOU
o0jacT M mpeaycMaTpHuBalollee OOMEH OINBITOM U HUHpOpMauuend ¢ LENbl0 YCHUIICHHUS
noTeHuuana. ['TaBHOM 1LEeapl0 BOJHOIO NapTHEPCTBA SBISAETCS Pa3BUTHE WHTEIPUPOBAHHOIO
ynpasieHus: BogHbIMU pecypcamMu (MY BP), ocHOBHBIMM IpUHIIMIIAMU KOTOPOTO ABIAIOTCS [1]:

o yCTOMUYMBOE, CIPAaBEIJIMBOE U PaBHONPABHOE OOECIEYEeHUE BOJHBIMU PECYpCaMU
HY>K]l BOAOIIOJIb30BaTeNel U IPUPOJIBI;

J yIpaBlieHue BOJOM W OKpyXawolleld cpeqoil B mpenenax Truaporpaduyeckux
I'PaHHULl B COOTBETCTBHH ¢ MOP(OJIOTrneil KOHKpEeTHOro OacceiiHa;

. y4eT W BOBJICUCHHE B paMKax YINpaBJICHHUS BCEX BHUAOB BOJ (IMIOBEPXHOCTHBIX,
M0/I3€MHBIX, BO3BPATHBIX) C YUETOM KIMMATHUYECKUX 0COOCHHOCTEHN (0CalKOB, HCIIAPEHMUS);

J OOIIECTBEHHOE yYacTHEe HE TOJBKO B YNpaBICHUH, HO M B (PUHAHCUPOBAHUH,
TJTAHUPOBAHUU U Pa3BUTUH BOJHOTO XO3SICTBA;

J TeCHas yBsI3Ka BOJOINOJIb30BAaHUSA U BCEX yYaCTBYIOLIUX OPraHOB 110 FOPU3OHTAIU
MEX/1y OTPaCiIsIMHU U 110 BEPTUKAIN — MEX]ly YPOBHIMH BOJIONIOJIb30BAHNUS;

o nH(pOpMalIMOHHOE O0OecreueHue, OTKPHITOCTh U MPO3PAvYHOCTh  CHCTEMBI
yIpaBJICHUS BOJOM;

J BOJIocCOepe)eHNEe U pallMOHAIbHOE HCIOJb30BaHHME BOJHBIX pecypcoB, Ooprba c
MOTepSMU  MYTEM  CO3JIaHUS CHCTEMBbl KOHCYJNBTAaTHUBHOH CHYKObl M TMOAJAEpIKaHUS

HHPPACTPYKTYPHI.

MNYBP - 310 npounecc nimu cucrema?

ITo muenuro I'BII, UYBP - 310 mpouecc pa3BUTHS CKOOPIAMHMPOBAHHOIO YIIPaBICHUS
BOJOW, 3eMJI€Hl M CBS3aHHBIMM C HUMH pecypcaMu i MaKCUMM3alUU SKOHOMHUYECKUX U
COLIMANIBHBIX BBITOJl, OCHOBAHHBI Ha NMPUHIUIAX CIPABEJIMBOCTH M HE HAHOCIIIMN ymiepOa
AKHU3HECIIOCOOHOCTH IKOCUCTEM.

ITo muenmro HUI[ MKBK, — 310 cucrema ynpaBieHus, OCHOBAaHHasi Ha y4eTe U
B3aUMOJICHCTBUN BOJHBIX (IIOBEPXHOCTHBIX, IOJ3EMHBIX, BO3BPAaTHBIX) M CBSI3aHHBIX C HUMHU
3eMENbHbIX M JPYIHMX TPUPOJHBIX pECYypcoB B Tmpeneiax reorpadUyeckux TpaHHUIL,
Oo0BEAMHSIONIAs] MHTEPEChl Pa3IMYHBIX OTpaciied M YpPOBHEH HepapXxuu BOAOINOJB30BAHMUS U
MIPUPOOIOJIb30BAHMS, BOBJICKAIOIIAsl BCE 3aWHTEPECOBAHHBIE CTOPOHBI B NPHUHATHE PEIICHU,
IJIaHUpPOBaHUE, (PMHAHCHPOBAHME U CIOCOOCTBYIOIIAs PAa3BUTHUIO B HMHTEpecax YCTONYMBOIO
oOecreyeHust TOTpeOHOCTEH 00IIecTBa U IPUPOIBI.

TpanuuuoHHBI WHXEHEPHO-OPUEHTUPOBAHHBIM IOAXOA K YIPABIEHUIO BOJHBIMU
pecypcamMu, OCHOBAHHBIN Ha TEXHUYECKUX PEIICHUSX, MPUBEN K MOSABICHUIO MPOOIEM BOIHOIO
nepunura W 3arpsA3HeHUs, K KOHQIMKTAM U3-3a TPUHAIICKHOCTH K COOCTBEHHOCTH,
COLIMANBHBIM M TOJUTHYECKUM TpeHUsM. llodToMy B mNepeqoBBIX CTpaHaxX YKPEHHIOCh
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MMOHMMaHHUE TOTO, YTO NMPUHSATHIE paHee MHKEHEPHblE U (PUHAHCOBBIE PEUICHUS JOJIKHBI OBITh
MEePEOIICHEHBI C YUETOM COBPEMEHHBIX MPUPOAHBIX U COIIMATBHBIX IEHHOCTEN 00IIecTBa.

[Tepexon x WYBP mnpenycmarpuBaer HEOOXOAMMOCTh JEHUCTBUH B  CIEAYIOIINX
NPUOPUTETHBIX HAMPABICHUSX:

o dbopMupoBaHUEe OpPraHU3AIMOHHBIX, MOJUTUKO-IOPUINYECKUX, YIPABICHYECKUX
MEXaHHU3MOB, KOTOPbIE COOTBETCTBOBAJIM Obl HHTEpECcaM Bcex rocyaapcrna LlentpansHoit A3zuu;
o cTtabunu3anusi 00bEKTOB MPHUPOIBL; MPEIOTBPAIICHUE HAPYIICHHS YKOJIOTHUYECKOTO

Oanmanca; (opMHUpOBaHHME CHUCTEMbl B3aMMOJCHCTBUS BCEX OpraHU3alUl, 00JaJaroNINX
ONpECNIEHHbBIMH  IIOJHOMOYHMSIMHM, KOTOpas CTUMYyJHMpoBana Obl  BOJOXO3SHCTBEHHYIO
NEeATEIbHOCTb.

NYBP npexacraBnseTr coboil HE CO3JaHHUE €€ OJHOTO YPOBHS B MEXKIOCYJIapCTBEHHOMU
CUCTEMEe yTpaBJIEHUs BOJHBIMH pecypcamu, a (OpMUPOBAHHE MHTETPUPOBAHHOTO, LIETOCTHOTO
MEXaHHU3Ma pa3BUTHsI CTPYKTYp YIIpaBIE€HHs BOJAHBIMHU PeECypcaMH PErnoHa IMpH CTaOUIbHOCTH U
COBEPIICHCTBOBAHUM HALMOHAJIBHBIX CTPYKTYp ymnpasieHusd. OaHa u3 riaBHbIX 3agady UYBP —
oOecreyeHre KOJMYECTBEHHBIX MapaMEeTPOB BOJHOIO PEXHMMa M KAadeCTBEHHBIX MapameTpoB
BOJABl CO CTPOTMMH OTpPaHHYEHUSMU OO0BEMOB COpPOCOB M COONIOACHUSIMH NpPEIEIbHO
nonycTuMbiMH KoHIeHTpanusamu (I[1J1K) 3arps3Hstomux ux BEeIecTs.

Pemenne 3amau MYBP TpebGyer cormacoBaHHBIX YCHJIMH BCEX 3aHMHTEPECOBAHHBIX
CTOPOH: BOJHHUKOB, BOJOIOJIB30BaTENIEH, BJIACTHBIX CTPYKTyp MU T.A. Ilpu sTom HeoOxomumo
YUUTBHIBAThH CIEIYIOUINE MPOOIEeMbl: HAJIMYUE B PETHOHE TOCYAAPCTBEHHBIX U TEPPUTOPUATBHO-
aIMUHUCTPATUBHBIX TI'PaHUL; OTPACIEBYIO H30JLHIO; 3HAYUTEIBHBIC pPa3JIMuusi B YPOBHAX
UepapxuMl YNpaBICHUS BOJOW; claboCTh B3aMMOJCHCTBUS CHUCTEMBI YINPABICHUS BOIHBIMU
pecypcaMu ¢ BOAOIOJIB30BATENAMU U LIMPOKOH OOLIECTBEHHOCTBIO; MAJIyIO 3aMHTEPECOBAaHHOCTh
BOJIHUKOB B 3(()EKTHBHOCTH HCIIOJIB30BAaHUS BOJHBIX PECYpCOB; CEpPhE3HbIE HEIOCTaTKU B
KaJpoBOM o0ecne4eHuH; (PaKTHUEeCKOe OTCYTCTBHE CHUCTEMBbl PETYJISIPHOTO IOBBIIIEHUS
KBAIM(HUKAIIMK  CHEHUAIMCTOB  BOJHOTO  XO3SHCTBA;  HM3KUH  YPOBEHb  CHUCTEMBI
THAPOCOOPYKEHUM, 00OpYyNOBaHUs, TEXHUKH; HEJOCTATOK MAaTEepUalIbHO-TEXHUYECKOIO H
(uHAHCOBOTO 00OECTICUECHUS CUCTEMBI SKCILTyaTallii U Pa3BUTHSL.

Cuctema UYBP MoxeTr nath CBOM, MPUHIMIUAIBLHO HOBBIA MOAXO0A K (DOPMHPOBAHUIO U
COBEpPLICHCTBOBAaHUIO MEXaHM3Ma MEXIOCYJIapCTBEHHOTO COTPyJAHMYECTBa B  00JIacTH
HCIIOJIb30BAHUS PETHOHAIBHBIX BOJHBIX PECYPCOB.

IIpuy HMYBP  onepatuBHOe  yIpaBlIeHHE  THAPOTEXHUYECKUMHU  COOPYNKEHUIMU
BOJOXO35MCTBEHHOTO KOMIUIEKCa TpeOyeT, 4yTOObI TOJIOBHBIE COOPYXEHHS, TMIPOYy3Jbl ObLIN
000pyZOBaHBl  HM3MEPHUTEIBHO-YIPABISIOIIMMHA  OpuOOpaMM W CHCTEMaMH  CBS3H,
COOTBETCTBYIOUIMMH COBPEMEHHBIMHM TpeOOBaHMSIMH. BHeapeHue nepenoBbIX TEXHOJOTHMH Ha
THAPOCOOPYKEHHUSIX MO3BOJIUT 3HAUMTEIHHO MOBBICUTH 3(P(PEKTUBHOCTH YMHPABICHUS BOIHBIMU
pecypcamu, CHU3UTh IOTEPH U MOBBICUTH NNPOAYKTUBHOCTB 3€MEJIbHBIX U BOJHBIX PECYPCOB.

O6men uHdpopmanueit u (GpopMHUpoBaHHWE HALMOHAJIBHBIX M PETHOHANBHON 0a3 JaHHBIX
JUI KOMILJIEKCHOTO MCITOJIb30BAaHUSI M OXPAaHbl TPAHCIPAHUYHBIX BOJHBIX PECYPCOB ApalbCKOIO
OacceifHa Tak)ke SBJISIOTCS OJHUM M3 HanOoJiee 3HAYUMBIX YCIO0BUM BHenpeHus cuctemsl MY BP.

CnenyeT HOMHHUTB, 4TO IVIaBHBIM U 00s13aTeNIbHBIM ycioBueM nepexona k MYBP sBusercs
aKTMBHOE y4acTue€ IpEACTaBUTENEH BCEX KIIIOUEBBIX 3aMHTEPECOBAHHBIX CTOPOH B IpOIECCE
[IJIJAHUPOBAHUS, PA3BUTHUS U YIIPABICHUS BOJHBIMU PECYPCAMU.

B 2002 r. ¢ uenpio MogydyeHUs MOJOXKHUTEIBHOIO ONBITAa MO OCYIIECTBICHUIO pedopM B
BOJHOM CEKTOpe ObUul MHUIMHUPOBAH MEXKIOCYJapCTBEHHBIM mpoekT «lMHTerpupoBanHoe
ylnpaBiieHue BOJHBIMU pecypcamu B depraHckoil nonuHe». JlesTelbHOCTh MO MPOEKTYy Oblia
OpraHM30BaHa BJOJb TPEX MarucTrpajibHbiX KaHajoB: lOxHo-®epranckoro B VY30ekucrase,
ApaBaH-AkOypuHckoro B Keipreizcrane u kanana ['ymskanno3 B Tamxkukucrane. Ocoboe
BHUMaHHE TpPHU OSTOM YJIEIAJIOCh BOMNpPOCAaM OpraHu3alud U pa3BUTUS  Accouuarui
Bogomnons3oBateneit (ABII). [Ipu coneiictBuu npoekta B anpene 2003 r. ObuiH CO37aHbI TTEPBHIE
ombiTHeIe ABIT B @epranckoii obmactu Y36eknucrana u Coramiickor obmactu TamkukucraHa.
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HpOGKT 3aHUMaCTCA W BHCAPCHHUEM OKOHOMHNYCCKHX HHCTPYMCHTOB YIIPABJICHHUA BOJIHBIMU
pecypcaMu - 5TO IJIaTa 34 BOAY, TEXHUYECKUH CCPBHC, IJIaTa 3a 3arpsA3HCHUC.

OueHKa MPPUTALIMOHHOT0 KAYeCTBA MOBEPXHOCTHBIX BOJ

Bompoc 0 BO3MOXXHOCTH TOBTOPHOTO HCIIOJB30BAHUS MHHEPATHM30BAHHBIX BOJ JUIS
opolleHus ucciaenoBanu aBTopsl [2,3] u MHorue np. OgHAKO K HACTOSALIEMY BPEMEHH €IMHbIE
JOKaJIbHBIE W pPETHOHAJIbHBIE TpeOOBaHUS K KA4eCTBY HMPPHUTAlMOHHOW BOJBI BCE €IIe HE
paspabotanbl. [IpuuMHON 3TOro SABISETCS OTCYTCTBUE MPABUIBHOTO METOJI0JIOIMYECKOI0
MOaX0/Ja K pElIeHWI0 JaHHOW mpoOnembl. B mpemnaraemoir crtaTthe 0O0OCHOBBIBACTCS
HE0OXO0IMMOCTh MPUMEHEHHUSI CUCTEMHOTO aHaJIn3a JIsl €€ pelIeHHMs.

CymiecTByrone HCCIEAOBaHUA TIO0 pa3paboTKe TpeOOBaHMH K KA4eCTBY BOJBI,
UCIOJIb3YeMON JI1 OpOLIEHMs, MO METOJOJIOTMYECKOMY MOJIXOAYy MOXHO pasleiauTb Ha 2
rpynnel: 1) TONEBbIE ONBITHI MO TOJUBY KYyJbTYp MHHEpPATH30BAaHHBIMU BOJaMH; 2)
TEOpeTHYeCcKUue paboThl IO COCTABICHUIO TPEOOBAHUN K Ka4eCTBY UPPUTALIMOHHOM BOJABI B BHJIE
pasTUYHBIX Ki1accuukanuii, opmMmyi, KpUTEPHUEB H T.I.

JUis co3laHus paszIuYHBIX MOJENed mpolecca OpOIIEHUs CEIbCKOXO3SHCTBEHHBIX
KyJbTYp MHHEPAIM30BAaHHBIMA BOJaMH HEOOXOIWMO YYHMTHIBATh, [0 HAlIEMy MHEHHUIO,
HIDKECJeAyouue napameTpsl [4].

[Ipu uppuralinoHHOM OIIEHKE BOJIBI (IIOJICUCTEMA «800AY):

- MMHEpaJIM3aluIo, T.€. 00Ilee coepKaHue coyei, r/i;

- XUMHUYECKUH COCTAaB:

a) MPOSIBJICHHE LIEJTOYHOCTU U HAJIUYUE COJIBI;

0) conepkaHre MOHOB HATPHSI;

B) COJIep>)KaHHE NOHOB MarHus;

I') coJepKaHUe XJIOPUIHOIO HOHA;

1) KOHLIEHTpAI1o HOHOB Bojiopoa, pH

- TeMIIepaTypy BOJIBI,

- Ipeo0IaAaroIui CoOCTaB Cojiel U UX TOKCUYHOCTb.

[Ipu aHanm3e CBOWMCTB MOYB, HAMEUYECHHBIX ISl OPOIICHHUS MUHEPATN30BAHHBIMHU BOJAMH,
(monmcucrema «nousay):

- MEXaHWYEeCKHI cOCTaB IOYB, BBIJAENASA: a) MECKU; O) JIErKUe IMOYBbI; B) CpPEJHUE; T)
TSXKEIIbIE;

- coZiep)KaHUE OTIENBHBIX COJIEH M HOHOB B TIOYBAX:

a) HaJIM4Me TUIICOBOTO FTOPU30HTA;

0) Hannure KapOOHATHOTO TOPH3OHTA;

B) JI0JII0 MOTJIOLIEHHOTO HATPHUS OT EMKOCTU KaTHOHHOTO OOMEHa MOYBHI;

- Cpedy MOYB: a) MIETOYHBIC TTOYBKI; 0) KHCIIBIEC MTOYBHI.

IIpu aHanu3e COCTOSTHUS MOJCUCTEMBI «pacmenuey HEOOXOIUMO YUUTHIBATh CIEAYIOLINE
napameTphbl:

- 0011yI0 COJIEyCTOHYMBOCTD CEIbCKOXO03SHCTBEHHBIX KYJIbTYP, BBIICISS IPU ITOM:

a) c1a00CoJICyCTOMYMBBIC PACTCHUS,

0) cpeaHeconeyCTONYUBEIE;

B) CUJIbHOYCTOMYNBBIE;

- U3MEHEHHUE COJIEYCTOWYMBOCTH pPACTEHMH MO ¢a3zaM uX pa3BUTHA ((da3bl LBETCHMUS,
OyTOHU3AIUHU U T.J.).

Kpome  oTMeueHHBIX  MapaMeTpOB  MOJACUCTEM, HpPH  OLEHKE  MPUTOAHOCTH
MUHEPAIM30BAHHON BOJBI IJISi OPOLICHHS OIpPEJENCHHBIX THIIOB MOYB W KOHKPETHBIX BHUJIOB
BBIPALMBAEMBIX CEIbCKOXO3SHCTBEHHBIX KYJIbTYpP HEOOXOAMMO YUYMTHIBATh M oOIIME (aKTOPBHI,
BIIMSIOIINE HA BCIO CUCTEMY «BOJ1a-I0YBA-PACTEHUE» B LIETIOM.

B nepByro odepenr HEOOXOAMMO YUWUTHIBaTh NPUPOJHO-KIMMATHYECKUE YCIOBUS
pacloyoKEHUsI  OpOoIllaeMoro  Mojsi W €ro  reoMopQoyiorM4eckue  OCOOEHHOCTH.
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MuHepanu3oBaHHbIE BOJbI JIEr4e€ HCIOJIb30BaTh B PAlOHAX, pPACHOJIOKEHHBIX B 30HAX
dbopMUpoBaHMS M TpaH3UTa PEYHOro CTOKa (B CHIy HX Jydllell ecTeCTBEHHOH
JIpPEHUPOBAHHOCTH, 4Y€M B palloHax ero pacceuBaHus. Ha Tteppurtopusix c Ooisiee KapkuMm
KJINIMAaTOM HCIIOJIb30BAaHME MUHEPAJIU30BAHHBIX BOJ MEHEE NMPENNOYTUTENIBHO IO CPAaBHEHUIO C
TEPPUTOPUAMHU, XapaKTEPU3YIOIIUMUCS BIAKHBIMU KIIMMAaTHYECKUMHU YCIOBUSMU.

IIpy monMBax MHUHEpPAaIU30BAHHOM BOJOW ClelyeT TakKe YUYUThIBaThb BpeMsi pabOThI
BbIJICJICHHOW CUCTEMBbI KaK B TEUYEHHE r0/la, TaK U 3a MHOTroJIeTHHH nepuoa. OcoOeHHO BaKHO
HCCIeN0BaTh CPOK BO3MOXHOIO OpOILIEHHMS MHUHEPAIM30BAHHBIMU BOJAaMHU, TaK KaK COJU B
OpOIIaeMBbIX MMOYBAX HAKAIUIMBAIOTCS MOCTENEHHO (B EpBbIE 3-4 T0J1a OPOLICHUS YBETNUEHUE UX
KOJMYECTBA HE3aMETHO), a 3aTeM OHM MOTYT PE3KO YXYIIIUThb cocTosiHue nouB. Kak mokasain
aHaJU3 COBPEMEHHBIX PEKOMEHAAINI, HEU3BECTHO, B TEYEHUE CKOJBKUX JIET MOKHO OpOILATh T
WJIY MHBIE TIOYBBI MUHEPAJIN30BaHHBIMHU BOAAMM.

[Ipu ompeneneHuM ONTHUMANbHBIX BAapUAHTOB IOJIMBA MHUHEPAIM30BAaHHBIMU BOJaMU
HEOOXOIMMO TaKX€ YUYUTBIBATh NPUMEHSIEMYIO IPH ITOM arpoTeXHUKY M CTPOTO cO0JII0/aTh
opocuTenabHble HOpMBI. [lonMBBEI OGONBIIMMHU HOPMaMH, COIPOBOXKIAOLIMECS CMELIMBAHUEM
OpPOCHUTENbHBIX U TPYHTOBBIX BOJI, MOT'YT MPUBECTU K OBICTPOMY 3aCOJIEHUIO OPOILIAEMBIX MOYB U
MOTEPE YPOKAUHOCTU CENbCKOXO3SIMCTBEHHBIX KyIbTYp. M HakoHel, HEOOXOIUMMO OLIEHMBATh
HE00XO0IMMble 3KOHOMUYECKHUE 3aTPaThl U OKUIAEMYIO PUOBLIb.

Takum o6pa3om, sl OTBETa Ha BOMNPOC, MPUTOJHA JM MHUHEpaJIM30BaHHAs BOJAA JUIS
OpOILIEeHUs], HEOOXOUMO Y4EeCTh OJHOBPEMEHHO MHOI'HE (PAKTOPbI, YTO MOKHO BBIMOJIHUTH, MO~
BUJIUMOMY, TOJIBKO C IPUMEHEHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTHMH M CIIOXKHBIX
MaTeMaTHYECKUX Mojelied. B HacTosmee BpeMsl TaKME METOABI TOKAa HE UCIOJIB3YIOTCS, HO MBI
IpejyiaraéM  OLEHHWBAaTh  MPPUTALIMOHHOE  KAayeCTBO BOJbl  KOMIUIEKCHBIM  METOJIOM,
YUUTBHIBAIOUIUM  IPUPOJHO-KIMMATHYECKHE, TIeoMOP(OJOrHuYecKue, T'HAPOreoIoTHYecKue,
MOYBEHHbIE U APYrHE YCJIOBUS HAMEUYEHHOTO K OPOIIECHHMIO Y4YacTKa, a TAKXKE MPUMEHIEMYIO
arpoTexHuky. B 3TomM MeTone HMCmoOab3ylOTCAs (QOPMYJIbI, YUYUTHIBAIOIIME BO3MOXKHOE
OTpULIATENIBHOE JEHCTBUE BOABI HA POCT PACTEHUM M COCTOSIHUE OpOIllaeMbIX ouB (Tadm. 1).

Tabmuma 1. OneHka UPPUTAMUOHHOTO KA4ECTBA BOJIBI KOMIIJIEKCHBIM METOIOM

ITpouecc ®opMyna pacueTa [IpenenvHas BenuunHa
* <
3acoJiieHue = M 4
Ca+ Mg 15
Comoobpa3oBanue

< 1,25 Mrin.skB/n

K, =(HCO, + CO,) - (Ca + Mg)

Harpusoe Na+ Mg + Ca >4,
OCOJIOHLIEBAaHHE =—— ——° 77
Ca+ Mg
0,
Maruuesoe Mg *100% > 50%
OCOJIOHLIEBAaHHE =5 ~
Ca+ Mg
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PEKOMEHOALWU MO UCMNOJIb3OBAHUIO MPOrPAMM CROPWAT U
ISAREG A5A ONEPATUBHOIO NPOrHO3NPOBAHUA NOJIUBOB

Younankyaos IJ./0., Muuenkona O.I1.
(HMLI MKBK)

OCHOBHBIM TNOTpEOUTENEM BOJHBIX pecypcoB permoHa — g0 92 % - gaBusercs
CEIILCKOXO3SMCTBEHHOE IpOU3BOJACTBO. Pacyer moiuBHBIX U OpOCHUTCIIBHBIX HOPM B Ka)I(IIOﬁ
pecniyonuke LleHTpanbHO-a3MaTCKOTO PETHOHA OCYIIECTBISETCS MO PAa3TUYHBIM METOJUKAM H
HOPMAaTUBHBIM JOKYMEHTaM, 4YTO TPUBOJUT K PAa3IMYHOM OIEHKe ero (akTuueckon
BoJ00OecreueHHOCTU. Bompoc pa3paGoTKu €AMHOM METOJOJIOTHH [JIsi OINpeaeieHUuss HOpM
BOI[OHOTpC6J'IeHI/I$I BCCro pCruoHa, MpUTOM HC TOJBKO OJisI CCJIBCKOTO XO3HﬁCTBa, HO U OJIA
JIpYrux oTpacieil SKOHOMHUKH, SBIIIETCS BecbMa aKTyalbHbIM. HyXHO OTMETHTB, UTO
CYHICCTBYIOIIUC HAIIMOHAJBbHBIC MCTOAUKH OIPCACIICHUA MOJIMBHBIX U OPOCUTCIIBHBIX HOPM HC
YAOBIIETBOPSAIOT COBPEMEHHBIM TpeOOBaHUAM, T.K. BCE OHU pa3paboTaHbl IJis CPEIHEBOIHOTO
rojia, paccyuTaHbl Ha pPa3HBI TEXHUYECKUI YPOBEHb BOJONOTPEOJICHHWS W HE YYUTHIBAIOT
BEJINYMHY €r0 B 3aBUCUMOCTH OT YPO>KaWHOCTHU CEIbXO3KYIbTYD.

[TosToMy B opolaeMoM 3eMIIeIeNTUU CYIIECTBYeT HEOOXOIUMOCTh Pa3paOOTKU €IUHBIX
METOJUYECKUX MOAXOJO0B M OLEHOYHBIX IOKa3aTeled ylIelbHONH BOJOMOTPEOHOCTH AJii BCeX
rOCyJIapCTB, PaCMOJIOKEHHBIX B 6acceitHe ApaibCKOro MOps.

[Ipu pemenun dtOoro Bompoca HeoOxomauMm  auddepeHIUPOBaHHBIN  TOAXO/I,
YUUTBHIBAIOUINI pa3zHOOOpa3sue MNPUPOIHO-KIMMATHYECKUX 30H pEruoHa M MX XapaKTepHbIe
crnenuduueckue 0coOeHHOCTH (PacHpPOCTPAHEHHOCTh 3aCOJICHHBIX WJIM CKJIOHHBIX K 3aCOJICHHUIO
3eMellb; MUHEPAIU3ALUsl OPOCUTEIIBHOM U IT'PYHTOBOM BOJBI; CTPYKTYpa IIOCEBOB; THUIIBI II0YB U
T.IL.).

Bo Bcem MHPC OPOCUTCIIBHBIC HOPMbBI ONPCACIIAIOTCA MO YPABHCHHUIO BOIAHOIO 6aJ1cha
30HBI adpallii, UMEIOIIETo BUJ:

Yn=ETcrop'(Pe+Ge+Wb), (1)
rac

ET ¢rop - CyMMapHOE HUCIIApEHUE, MM
Pe - 0CaIKH, MM;
Y, - IOJIMBHAsl HOPMa HETTO, MM;
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Ge - TIOJIMUTKA U3 TPYHTOBBIX BOJ, MM;
Wb - 3aIac MOYBEHHOM BlIaru, MM.

B stom ypaBHeHun

ETcrop =K x ET,, (2)
rie
ET, - YTAJOHHAs 3BAIOTPAHCIIUPALIUS, MM
K. - K03hDUIHEHT KyIbTYpPHI.

Oranonnas sBanotpancnupanus ET , - ucnapsemocts — onpeaensiercs (PAO, 1. No24)
KaK «CKOPOCTh HBAlOTPAHCIHUPAIMA C OOIIMPHOW IMOBEPXHOCTH pACTYIIEH 3EJICHOW TpaBbl
BBICOTOM OT 8 10 15 MM, MHOJHOCTBIO 3aTEHSIONIEH MOBEPXHOCTh MPU HEOTPAHUYECHHOM
MOCTYIUICHUHU BOJIBI».

OCHOBHBIM PAacXOJHBIM 3JIEMEHTOM BOJHOTO OanaHca OpOIIaeMOl TEPPUTOPUU SABISETCS
ucrnapenue. CymMMapHOe WUCHapeHue (dBamoOTpaHCIUpAUMs) — BOJOMOTpeOIeHWE C TIOYBHI,
MOKPBITOW PACTUTENBHOCTBIO, - CKJIAABIBACTCS M3 TPAHCIUPAUUU, UCHAPEHUS C MOBEPXHOCTH
MOYBHl M WCIAPEHUS BOJbI, 3aJCpKaHHOW CTEOJSIMU M JIUCTHSIMU PACTCHHUI MPU BHITIAJCHUN
ocankoB. [locrnenneit BeTMIMHON M3-3a €€ MaJIOCTH MOXKHO IIpeHeOpeub. CymMmapHOE HCTIapeHue
C CEIIbCKOXO3SIICTBEHHBIX TMOJEH, 3aHATHIX PA3IUYHBIMH KyJIbTypamu, (opMupyercs moj
BIIMSTHUEM PsiJia MPUPOIHBIX (DAKTOPOB (KIUMATHICCKUX, OMOJIOTHYECKUX, THIPOTCOIOTHIECKUX )
Y XO3MCTBEHHBIX MEpONPUATHI (00pabOTKa MOYBKI, MOJUBHI, BHECCHHE YIOOPECHHI U JIp.).

ConHeuHas >HEPrus SBISIETCS MCTOYHHUKOM JHEPreTUYECKUX pecypcoB ucnapeHus. OHa
ompeaensieT TeMnepaTypy MOJACTUIAONIEH MOBEPXHOCTH, BJIMSASA TEM CaMbIM Ha BEPTUKAJIbHBIN
rpaueHT TEMIIEPATypbl BO3AyXa. JTOT TPAaJUEHT, KAK M CKOPOCTh BETpa, BO3JECHUCTBYET Ha
WHTEHCHUBHOCTh TYpPOYJIGHTHOTO MEpeMEeNIMBaHusI. BlakHOCTh BO3AyXa NpH OMpPEACICHHON
YBIQXXHEHHOCTH W TEMIlepaType MOJACTHIAIONIEH MOBEPXHOCTH (OpMUPYET BepPTUKAIbHBIN
TPaMEeHT BIAXHOCTU. O0€ 3TH XapaKTePUCTUKH OMNPENEISIOT WHTEHCHUBHOCTh HCHapeHus. B
TEUEHHE  BEreTAlMOHHOIO IEpHOoJa OTHOLIEHHE CYMMAapHOIO HCHApeHHUsT K ITUM
XapaKTEePUCTUKAM MU3MEHSETCS B IIMPOKUX Mpeernax, HO BIIOJIHE 3aKOHOMEPHO.

BnusHue mnonmBa Ha cyMMapHOE€ MCIIApEHHE 3aBUCHT KaK OT CTENEHHM pa3BUTHUSA
pacTUTEIBLHOIO MOKPOBa, TaK M OT BJIAXHOCTHM MOuYBBl. Hampumep, B HayalbHBIM NEpPUOL]
Pa3BUTHUS XJIOMMYATHUKA OTAEJIBHBIN MOJHUB BBI3bIBAECT YBEIIMUCHUE CYMMApHOIO UCIIAPEHUS B 3 U
Oonee pa3. IlpuumHa 3TOrO SBJCHUS B TOM, YTO IOCIE TOJIMBA BIAKHOCTH IMOYBHI PE3KO
BO3pacTaeT U MoxkeT ObITh BhllIe [II11B, nocTuras 3HaueHUs MMOJTHON BiIaroeMkocTH. B 310 Bpems
WCIIapeHue MOXKET Jaxe mpeBbimarh BenuunHy ET( 3a cyeT pe3koro yBenuueHus: GU3NIECKOTO
ucrnapenus. OTCyTCTBHE XOpOILIO pa3BUTOM JIMCTOBOM THOBEPXHOCTU YycuiIuBaeT 3d@ext
YBEIIMYECHUSI HCTIAPEHHUSI TTOCJIE NIEPBOTO MOIUBA.

[lo nammm nHaOmonenussM, B KapmumHckoil crenu B NEpBBIA J€Hb IMOCJHE IMOJUBA
ucnapenue pocturaino 14 mm B cytku (140 M /ra). BnocnencTtBum, Koraa pacTeHUs 3aTCHSIOT
OOJIBIIIYIO YacTh IUIOLIAAM TIOJS, TOJ TOJOTOM 00pa3yercsi CBOCOOpa3HBbIM MUKPOKIUMAT C
NOHMKEHHBIMU TEMIIEpATypaMHd M JOCTAaTOYHO BBICOKOW BIIAXKHOCTBIO BO3ayxa. Bce 370
YMEHBIIAET BEJIMYMHY CYMMAapHOI0 HcHapeHus, U 3pQPekT oT mojuBa ocjabeBaeT — CyTOYHas
BEJIMUMHA CYMMApHOrO HCHapeHus XJOMYAaTHHKA T[OCJ€ TOJIMBA BBIIIE MPEANOJIUBHOIO
ucnapenus Bcero B 1,5 — 2 paza. [pyroil mpumep — HCHapeHHe Yy JIOUEPHBI B Pa3JIMYHbIC
nepuoabl Bereranuu. [lociie monuBa mOIEpHBl BEIUYUHA UCIIAPEHUS 32 JEKaAy YBEJIUUYUBACTCA
Ha 25-36%. YKOC yMEeHbIIIaeT ACKAAHYI0 CyMMYy Hcniapenus Ha 34 — 54 %.

Crnenyer OTMETUTH e€Hle OJHY 3aKOHOMEPHOCTh B  H3MEHEHUU  BEJIUYUHBI
9BANOTPAHCIUpAlMKd B rojAbl pa3HOM BOAHOCTH. B 3acynuiuBbie TOJbpl BEIWYMHA CYMMAapHOI'O
UCIIApEHUs] YBEJIUYUBAECTCSA, @ B MHOTOBOJHBIE TOJbl — YMEHbIIaeTcs. B 3acynuinBbeie rofsl 3TO
CBS3aHO C YMCHBIICHHWEM BIIAXKHOCTH BO3[yXa M YBEIWYCHHEM TeMIeparypHoro ¢oHa, B
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MHOT'OBOJIHBIE TOJIbl 3TH MPOLIECCHl U3MEHSIOTCS B MPOTUBOIOIOKHOM HampasieHuu. [lorTomy
Ha3HAYCHUE BETE€TAIIMOHHBIX MOJMBOB 3aBUCHUT M OT KIMMAaTUYECKUX YCIOBUM Ka)KO0TO roja Ams
KOHKPETHOTO PETHOHA U OT BUJA, COPTA CEJIbXO3KYJIbTYpP, CPOKOB UX CEBa, (pa3bl pa3BUTHUSA U T.IL.,
T.e. B KaXJOM OTIENbHOM ciyudae Tpedyercss nuddepeHIUpPOBAHHBIN MOAXO0A K ONpEeICHHUIO
ONITUMAJILHBIX CPOKOB U HOPM ITOJIMBOB.

B MupoBo#i mpakTuke B HacTosIee BpeMs CYIIECTBYIOT pa3IMYHbIE METOAMKH pacuera
MOJINBHBIX W OPOCUTEIBHBIX HOPM CENBbXO3KYJIbTYp. OgHa M3 METOAMK — KOMITBIOTEpHAs
nporpamma CROPWAT — pa3zpaboTraHa OT/elIeHneM 3eMeIbHBIX U BOJHBIX pecypcoB Komuccun
MO CENbCKOMY X03sicTBY M mpoaoBosibcTBUI0O OOH (PAQO) u mpegHa3HayeHa I BHIYUCICHUS
BOJOMOTPEONICHHUST CEIbXO3KYJIbTYp Ha OCHOBE HX MapaMeTpoB, KIMMAaTHUYECKUX JaHHBIX U
MOYBEHHBIX XapakTepHCTUK. [Iporpamma TIO3BOJSET: PACCUUTHIBATH IBAMOTPAHCIHPALIUIO
CEIbXO03KYJIbTYp; BOJAOMOTPEOHOCTh PACTEHUI Ha Ka)XJOW CTaAMM UX Pa3BUTHUS B TaAOJUYHOM U
rpadpuueckom Bumax ¢ yderom KIIJ[ TeXHMKM TOJIMBA; COCTABIATH TpadUKH MOJNHBA TIPU
pa3NUYHBIX, 3aJaBacMbIX IOJb30BaTENEM, YCIOBHUSAX ympaBieHus. C ee MOMOIIbI0 MOXKHO
OIICHUTH CTPYKTYpPY TOCEBHBIX IUIOMIaAeH; (hakTHUeCcKy0 3 (HEKTHBHOCTD UCTIOIB30BAHUS BOIBI
Ha OpPOCUTEIBHBIX CHCTEMaX; BO3MOKHOCTb SKOHOMHUHU BOJbI Ha TEKYIIEM M IMEPCIEKTUBHOM
YPOBHSIX  pa3BUTHS; YCTAaHOBUTh KPUTEPHHM  HWCIIOJB30BAaHHUS BOJABI TNPU  CHIDKCHHUH
BOJ000ECIIEYEHHOCTHU C YUETOM BIIUSHUS HA YPOXKAWHOCTb.

Pabora ¢ mporpammoit CROPWAT wumeer cBoum ocoOeHHOcTH. Pacuer cymmapHOro
WCIIapeHHUs — HBAMOTPAHCIIUPALIUN — BBITIOJIHSIETCS 10 hopMyTe:

ETcrop =K. x ET,, (3)
rae
ET, - JTAJIOHHAs 3BANlOTPAHCIIUPALU — UCIIAPAEMOCTb;
K. - KO3 PUIMEHT KYJIbTYpbl, XapaKTEPU3YIOIUN TPAHCIIUPALIUIO PACTEHHUS.

st BeiOopa K, Hajmo ydWTHIBaTH KaK OCHOBHBIC XapaKTEPUCTUKH KYJIBTYPBI, TaK WU
KIMMaTUYEeCKUE  yCJIOBUsA. PexkoMeHayemble aBTOpaMu 3TOM  NpPOrpaMMbl  3HAYEHUS
kodpdunmentoB K. , mpuBeneHusx B Boil. PAO Ne 24, He Bcerga COOTBETCTBYIOT YCIOBHUSM
[{eHTpanbHO-a3UATCKOTO PETHOHA U JIOJKHBI OBITh COOTBETCTBEHHO CKOPPEKTUPOBAHBI.

Ucnonb3ys nanHbie COOCTBEHHBIX MOJIEBbIX HaOmoneHud B Kapmumuckon u [Nonognoi
cTemnsx, naHHele MHorojieTHux ucciaenoBannii CAHUMPHU B Kapakannakcrane u Xope3mMcKoi
obnmact, MBI TIOJy4YWIM 3HadeHus K. , aganTupoBaHHBIC I MECTHBIX YCIOBHH. bBbuTO
MIPOBEICHO CPaBHEHUE OPOCUTEIBbHBIX HOPM JIs XJIOMYATHUKA, MOJYYEHHBIX IO MpOrpaMme
CROPWAT, ¢ agantupoBaHHbIMH Hamu kodpdunuentamu u Hopmamu CAHUWUWPU nns ner
pasHoii BogHocTH (Tabm.1).

Tabmuma 1. CpaBHenume paccuntaHHbix 1o mnporpamme CROPWAT u wmeronuke
CAHUMPH 3HaueHni OPOCUTEIBHBIX HOPM IS XJIOITYaTHUKA (M3/ra) no M/ct. Colpaapps

Bognocts T HAPOMOTy IbHBII ITonnBHAsg HOpMa OTkI0HEHHE
roja paloH CROPWAT CAHMHWPU (%)
I 7720 7910 2,5
II 7600 7960 4,7
Maino-BoaHbIN 111 6990 7180 2,7
v 6770 6840 1,1
\% 6270 5970 0,5

-474-



[Tponomxkenne Tabauis 1.

I 6100 6200 1,6
11 5420 6180 14,0
CpenHe-BOIHBIN 111 4990 5500 10,0
v 4840 4880 0,8
\Y 4440 4400 1,0
I 4470 4370 2,3
11 4195 4350 3,7
MBHOro-BOHEIN 111 3690 3720 0,8
v 3190 2800 12,2
\ 2880 2410 16,3

Pe3ynbraThl pacdyeToB MOKa3bIBAIOT, YTO ATHU 3HAYEHUs JIOCTATOYHO OJNM3KH, T.€.
nporpaMmy CROPWAT MOXHO pEKOMEHAOBAaTH /Jisi BBIYUCIEHHUS OPOCHUTEIBHBIX HOPM B
CTpaHax CpeHEea3uaTCKOro pernoHa MpH YCIOBUHU aJalTallui UCXOJHON HH(pOopManuu.

B nocnegnue roael nporpamma CROPWAT Obuta ucnosip30BaHa HaMH P BBIIOJHEHUHU
npoekta UYBP «®epranay nns pacdera MOJIUBHBIX U OPOCUTEIBHBIX HOPM B 10 OMBITHBIX
xo03s1icTBaX PeprancKoun JOIUHBI.

Pa6ora c¢ mporpammoii CROPWAT TpeOyeT BBINOTHEHUS ONpPENEICHHBIX YCIOBUH,
KOTOPBIE CO3/1al0T HEKOTOPbIE TPYIHOCTHU IIPU pacyeTe:

1. Koaddumnuent kynpTypsl K. q0omKkeH OBITh 32/1aH TOJIB30BATEIEM JIJIST BCEX CTAIHMA

pa3BUTHS CEIbXO3KYJIbTYpPhl C YYETOM BCeX OCOOEHHOCTel ee pa3ButTus. Onpenenutsb

3HaueHus: K. MO’KHO M3 ypaBHEHUsI BOJHOTO OajlaHca 30HbI a’palllu, UMesi MHOTOJIETHUE

JlaHHBIE MOJIEBBIX HAOIIOACHUM ISl pacyeTHON TOUKH. Takue BBIYMCIIEHUS OBbIIN CeaHbl

Hamu npu agantauuu mojgenu CROPWAT k ycnoBusM cpeliHe- a3MaTCKOIo0 peruoHa.

2. [IporpamMa wucCHoJb3yeT AaHHBIE 3a OJWH KaJEHAApPHBIA TOJ, HE3aBUCUMO OT
IIEpUOJa BEreTaluyd CeIbXO3KYJIbTYPBI, YTO CO3JA€T HEKOTOPBLIE TPYAHOCTH IIpU
pacuerax.

3. HporpaMMa HC YYHUTBIBACT BCIIMYWHY MNOAINMUTKH U3 TPYHTOBBIX BOJd, UYTO

OCJIOXKHSIET €€ MPUMEHEHHE B CPEIHEa3UaTCKOM PETHOHE, OJHAKO MOXKHO YUYWUTHIBATH

noanutky ¢ YI'B, no0GaBisis ee 00 K BETUYUHE OCATKOB.

B HacTosiiiee Bpemsi CyIlIeCTBYeT JApyras H3BECTHas METOJUKAa, B KOTOPOW YYTEHBI
yKka3aHHble Bbllie HegoctaTku nmporpaMmMbl CROPWAT — 310 kommiekc nporpamm EVAPOT,
KCISA u ISAREG unu WIN ISAREG (BapuanT xomruiekca nporpaMm Juisi cpeasl Windows),
co3nanHblil B Texuuueckom yHuepcurere Jluccabona (Ilopryranust) moa pykoBOACTBOM Hpodg.
JI.C.Ilepeiipa. DOTa MOIedb TMO3BOJISIET BECTH pacyeThl KaK 3a MHOTOJIETHUH TEpUO.
HaOJIIOICEHUH, TaK U 332 OJAMH T'OJl - TI0 KEJAHUIO MOJIH30BATEIS.

[Iporpamma EVAPOT npennazHaueHa il BBIYMCICHUS 3TaTOHHOW 3BanoTpaHCHUpaIuy
ETy mo d¢opmyne Ilenmana-MonTelipa ¢ HMCHONB30BAHMEM KIMMAaTHYECKUX JIAHHBIX
peNpe3eHTaTUBHONM  METEOCTAaHIIMM € M3BECTHBIMM  KOOpJIMHATAMH: MAKCHMalbHOH H
MHMHUMAJIBHOM TeMIepaTypaMu BO3JyXa (°C); OTHOCHTENBHON BIAKHOCTH Bozayxa (%);
CKOpOCTH BeTpa (M/C WM KM/4Yac); MPOIOTIKUTEIBHOCTH COJIHEUHOTO CUSIHUA (4ac/CyT, Jac/mex,
B JIOJISIX €AWHUIBI) WU o0nayHOoCTH (Oaibl;, 0cagkoB (MM) U MX MPOJOKHTEIBHOCTH (CYT).
Takue xe KJIMMaTH4YECKHe HaHHbIe Hcnoib3yroTca B nmporpamme CROPWAT. Ho pansbie mo
KJIMMaTy MOTYT OBITh CpEIHEMECSYHBIMH, CpPEIHENEKAJHBIMU WU CPEIHECYTOYHBIMH M HE
TOJIbKO 33 OJJMH KaJICHIAapHBII IO/ WM 32 OJUH NEPUO/ BEreTallii pacCMaTpUBAEMOMN KYJIbTYpHI,
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HO M 3a HECKOJIbKO neT. [Ipm pacderax MOKHO HMCIOJIB30BAaTh WIM ONPEACICHHBIA TOJ, WIN
CPEIHEMHOTOJICTHHE  JlaHHble  3a  BBIOpaHHBIA  MEPHO. 3HayeHUsl  DTAJOHHOU
9BaNOTpaHCIUpaluy, BbIYUC JeHHble 1o nporpamme EVAPOT, wucnonb3yrorcs 3ateM B
nporpammax KCISA u ISAREG .

Jns omnpenenenust koddpdumumenta kynprypsl K. mpegnaznadena mporpamma KCISA.
VcxoaHpIMU JJaHHBIMU JJI HEe SIBJSIIOTCS JAaHHbIE MO (EHOJOTUH KYJIbTYpHI (1aThl Bcex (a3 ee
pa3BUTHUSA, BBICOTA PACTEHUS KYJBTYphl, TNyOMHA NPOHUKHOBEHHS KOpPHEW, KOTOPYIO JIydllle
3a/aTh MaKCHMaJbHOM Ui OoJsiee NpPaBWIBHOIO OIpejesieHns OajlaHca MOYBEHHOM BIaru);
OpUEHTHPOBOYHBIE 3HaueHMs K. B cepelliHe U B KOHIIE NEPUOJA BEreTalUU; J0JIs UCTOIICHUS
MIOYBEHHON BJIard NpU HOPMAJIBHOM Pa3BUTHHM PAcCTeHM; 3HaueHHe KO3(PUIMEHTa BIUSHUSA
HEJONO/layu TMOJMBHOM BOJBl WJIM [OJAaYU €€ C 3ala3/bIBAHUEM Ha CHUXXEHUE YpoKas.
HeoOxonuMbl Takke JaHHBIE O [TOYBE: MEXAaHUUYECKUH COCTaB MOYBBI - KOJIMYECTBO CIIOEB MOYBBI
C Pa3IMYHON CTPYKTYpOM Ha yKa3aHHOW INIyOMHE C 3aJaHHEM I10 Ka)XKJAOMY CJIOI0 IMPOLEHTHOIO
COZlepXKaHUs IIE€CKa, Uia U TJIUHBI; 3HaYEHUs NPEIEIbHON NOJIEBOM BJIArOEMKOCTH U BIIAXKHOCTH
3aBsAJlaHUs; COJEp KaHUE TMOYBEHHOW BJIarM B Hayalle BET€TallMM; CTENEHb yBJIa)KHEHHUS IMOYBBI
IIPU UCIIOJIB3YEMOM METOAE MOJIUBA.

[To >TM maHHBIM MpOrpamMMa BBEIYHCISET 3HaUYCHUs K03 duimeHTa KyiabTypsl K, Ha Bech
[IEpUOJ BEreTalluy, YUUTHIBAsl IPA 3TOM KOJUYECTBO U YACTOTY BBINAJEHUS OCAJKOB.

Koaddunuent kynprypst K B nporpamme. KCISA Briuncnsercs no gpopmyiie:

Kc = Ks ch + Ke ’ (4)
rae
Ko  — ocHOBHOU KO3 (PUIIUEHT CETBbXO03KYIBTYPHI,
K. — K03 UIIUEHT, MPECTABISIONINNA UCTTapeHNe TTOYBEHHOM BIary,
K, — k03¢ UIMEeHT BOAHOTO cTpecca.

JlBoiinast dopma Kod(puUIHEHTAa CETbXO3KYIbTYPhl TPEOYET €XKECyTOYHOTO BOJHOTO
OaaHca UCMapeHusi ¢ TOBEPXHOCTHOTO CIIOS MOYBBI, BEIYUCIIEMOTO MPOTrpaMMOil. DTOT METO
BBIYMCIICHUS KO3 duIMeHTa KyJIbTypbl B HACTOSIIEE BpPEMs HCIOJb3YETCSI BO MHOTHX
MMUTAIMOHHBIX MOJICIISAX TPaQUKOB OPOIICHHUS.

Pesynbratsl Beiunciaenuit K, Brigatorcs B BuAe Tabiunbl U rpaduka, MOKa3bIBaIOLIEro
TUHAMHUKY HW3MEHEHHS BENWYWHBI KodddummeHTa 3a mepuoj Bererauuu. I[Iporpamma moxer
BBIJIATh TOJIb30BaTENI0 Tabnuny 3HaueHu K¢ mo mecsauam, nekagam unu cytkam. Hago umers B
BHJY, 4YTO 3HaueHHs kodpdunmenta K, 3aBHCAT OT CIHEAYIOMINX XapaKTEPUCTUK: BBICOTHI
CENbXO3KYJIbTYPhl, BIUAIONIEH Ha MIEPOXOBATOCTh M a’3POJUHAMUYECKOE COIMPOTHUBIICHUE;
CTETMEHU MOKPHITHS MOBEPXHOCTU MOYBBI PACTUTEIBHOCTHIO; BO3pAacTa JIUCThEB U UX COCTOSIHHS;
CTETEHU OTKPBITHS YCTBHI] JUCTHEB, MOBEPXHOCTHOW BJIAXHOCTU TIOYBBI; OTpaX)KaTeIbHOU
CIIOCOOHOCTH MOYBBI C PACTUTENBHOCTHIO (a1b0€e10) U T.11.

B monemn ISAREG mpu BBIUMCICHWH CPOKOB M HOPM TIOJIMBOB IMPETyCMOTPEH (haii
MOANMUTKA U3 TPYHTOBBIX BOJA, C(HOPMUPOBAHHBIM MOJB30BATENEM MPH HAJUYUH JAHHBIX
IKCTICPUMCHTAIBHBIX HAONIONCHWA WM JTHUX 3HAYCHUW, BBIUUCICHHBIX TI0 (dopMyliaM,
MPUHATBEIM B cpelHeasuaTckoM peruone. Kpome Toro, B mporpamMmmuom komiuiekce ISAREG
MOXHO CpPaBHHTH BEIMYHHY (HAKTUUCCKOW TOJICBOW BJIAKHOCTH TOYBBI C BBIYMCIICHHOW, YTO
MO3BOJISIET CZIeJaTh BHIBOJBI O TOYHOCTH PACUYETOB MO MPOTPAMME OPOCUTEIBHBIX HOPM.

[Iporpamma ISAREG no3BossieT paccuntaTh OajlaHC MOYBEHHOMN BJIarv, OpOCUTEIbHBIE U
MOJIMBHBIE HOPMBI IIPH 33JaHHBIX PAa3IMYHBIX BapHaHTaxX pacdyeTa, B TOM YHCIE U ONTUMAaIbHbBIN
rpaduk moauBoB. Takum obOpazom, B pe3ynbTate padboTel monenu ISAREG Mo0XHO MOTydYuTh
MOJINBHBIE U OPOCHUTENbHBIE HOPMBI JIsI OMPEACICHHONW KYIbTYphl, rpaduKi BIQKHOCTH MOYBHI
3a BEreTalMio, CpaBHEHHE (PAKTUUECKOM M pPACYETHOW BJIAXKHOCTH MOYBHI. JTa MOJENIb B
HACTOSIIIIEE BpEMs MOXKET HMCHOJb30BaThCA KakK JUIsl HAYYHBIX HCCIENOBAaHUN, Tak W JJIs
MPAKTHYECKUX IIEJICH: TPOrHO3a CPOKOB U HOPM TOJIMBA B (DEPMEPCKHUX XO3SIMCTBAX.
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I'maBnoe otnmume nporpamm CROPWAT u ISAREG — 310 MeTon omnpexneneHus
Kod(ppHLUMEeHTa KyJIbTypbl AN pacdera 3BanoTpaHcnupanud ETc,, B CTaHOapTHBIX YCIOBUSX,
T.. KYJbTYyp, BbIpallMBa€MbIX Ha OOJBIIMX IUIOMIAASX IPU XOpPOIIMX AarpOHOMHYECKUX U
MOYBEHHBIX yCI0BHsAX. OCOOEHHOE BHUMaHUE MIPH 3TOM oOpariaercs Ha (pakTopsbl, BIUAIOIINE Ha
BenuuuHy K. — XapakTepucCTUKY KyJIbTYphl: JAaTy C€Ba WIM TOCAJAKH; CKOPOCTh pPa3BUTHUSA
pacTeHuii; NPOAOJDKUTEIBHOCTh BEre€TAlMOHHOTO IIEPUONAa M KIMMAaTHYECKHUE YCIOBUS, U3
KOTOpBIX HamOoJiee BAXKHBIM SIBJISIETCS YacTOTa JOXKJAEW WM MOJUBOB, JAlOIlas yBEJIWYEHUE
9BANlOTPAHCIUpAllMM, OCOOEHHO Ha paHHEH cTaauuM pa3BuTUd pacteHuil. [{ns BeIOopa
noaxonsauie BenuuuHbl K¢ sl KakJIoro mnepuoja BereTaluuu JaHHOW KyJbTYpbl JOJIKHA
YUUTBIBATbCS CKOPOCTh PA3BUTHS KYJbTYpbl, OOLIME KIMMAaTHUYECKHE YCIOBUSA, a TaKxKe
BiraxHocTh nouBbl. B mporpammax CROPWAT u ISAREG »sBamorpancnupaiusi KyJiabTypbl
onpezenserca ymHoxxeHueM ETy Ha K, Ho B mporpammuoM kommiekce ISAREG (kak MbI yxke
ormeuanu) BenumumHa K. pasnmeneHa Ha aBa KOd(QQUIMEHTa, MO3BOJISAIONIMX Oo0Jee TOYHO
YUUTBIBATh BIUSHHUE OPOLICHUS HA 3TOT [10KA3aTEIb.

Jl71st onepaTUBHOTO NPOTHO3UPOBAHHUS CPOKOB M HOPM BETETALIMOHHBIX MIOJIMBOB U OLICHKU
UCIIapEeHUs MO’KHO HCIOJB30BaTh J100yI0 3 AByX Mozaeneil — CROPWAT unu ISAREG. Hamu
npejuiaraeTcsl clieayronas MEeTOAUKa MPOTHO3UPOBAHUS MOJIMBOB, KOTOpasl MpPENyCMaTpUBAET
BBIIIOJIHEHHE CIIEYIOIUX PACUETOB:

1. BblunciauTe 3TamoHHYI0 3BalOTPAHCIMPALMIO PACCMaTPUBAEMOM KYyJIbTYphI 3a

CPEIHEMHOTOJICTHUH MEpHOJ| €€ BereTaluu, MpeBapUTEIbHO BBEAS HEOOXOAMMBIE AJIs

pacyeToB KJINMaTHYECKHE JTAaHHbIE (>xenmaTenpHO, CpeIHEIeKaHbIC) o

pENpPE3eHTaTUBHON METEOCTAHIUU:

- CpeHNE MAaKCUMaIbHYI0 U MUHUMAJIbHYIO TEMIIEpaTyphl BO3/lyXa;

- OTHOCHUTEJIBHYIO BIaXXHOCTb BO31yXa;

- CPEITHIOI0 CKOPOCTh BETPA C yKa3aHUEM BBICOTHI (hIIorepa;

- IIPOOJKUTENIBHOCTD COJTHEYHOTO CUSHUS;

- KOJIMYECTBO U MPOJIOJKUTENBHOCTD OCAIKOB.
2. Onpenenuts 3Ha4eHUs] KO3PPUIMEHTa paccMaTpUBaeMOM CenbXxo3KynbTypbl K
JUTSl IEPUOJIa BETETALMM, a TAKKE CPETHEMHOTOJIETHUX JTaHHBIX 0 KYJIbTYpeE:

- CPOKOB C€Ba;

- MPOJIOJKUTENIBHOCTH (pa3 ee pa3BUTHUS;

- rJ1yOMHBI IPOHUKHOBEHUSI KOPHEBOM CHCTEMBI;

- CTEIEeHU UCTOLIEHUs TOYBEHHON BJIaru;

- MEXaHUYECKOI'0 COCTaBa MOYBBI;

- CTapTOBOTr'O COJIEpKaHUs OYBEHHOMN BJIary.

3. Jlanee 1o NaHHBIM CPEAHEMHOTOJIETHETO rOJa Al pacCMaTPUBAEMOW KyJbTYpHI,

KOTOpbIe OyAyT SIBASATHCS MPOTHO3UPYEMBIMH Ha pacCMAaTPUBAEMBbIM I'OJl, BBIYUCIUTH IO

IIpOrpaMMe ONTHUMAJIBHBIE TOJIMBHBIE HOPMBI.

4. [Tocne navama mepuoma Beretanuu (ceBa) KyJbTYpHI, Uil KOTOPOW Jenmaercs

MIPOTHO3 TIOJMBOB, HA/N0 €XEIEKaJHO 3aMEHATh ClelyloliMe uMermuecs B (aiinax

JTaHHbIE Ha JaHHbIE HAOJIOIEHUS B TEKYLIEM TONy:

4.1 mo kiuMary:

- CpeaHNE MAaKCUMaIbHYI0 U MUHUMAJIbHYIO TEMIIEpaTyphl BO3/lyXa;
- OTHOCHUTEJIBHYIO BIaXXHOCTh BO31yXa;
- CPEITHIOI0 CKOPOCTh BETPA C yKa3aHHEM BBICOTHI (hIIorepa;
- IIPOIOJKUTENIBHOCTD COJTHEYHOTO CUSHUS;
- KOJIMYECTBO U IMPOJOJIKUTENBHOCTh OCAJIKOB;
4.2 1o cenbX03KyJIbTYypE:
- MPOJIOJKUTENIBHOCTH (a3 ee pa3BUTHUSA (B THAX);
- riyOMHE MPOHUKHOBEHMSI KOPHEBOM CUCTEMBI (CM);
- CTEIEeHU UCTOLIEHUs TOYBEHHOMN BJIary;
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4.3 1o BJIAXXHOCTH MOYBBI B KOPHEOOUTAEMOM CJIOE;

4.4 mo cpokaM U HOpMaM HaONIOJEHHBIX MOJTUBOB.

[Tocne aToro st nanbHe#e padoThl ¢ MPOrpaMMaMy HaJ0 BBIIIOJHATH BBIYUCICHUS 110
NyHKTaM 1-3 110 KOHIIa BEreTallMOHHOTO MEPHOJa, MOJdydass CPOKM U HOPMBI TOJUBOB IS
KakJ10M crenyrouieil qekansl. B pe3ynbrate BoIYMCIEHUE Oy1yT MOTY4Y€Hbl 3HAUEHUS STaJTOHHOU
9BANMOTPAHCIUPALMY, OSBANOTPAHCIHPALNH  CEIbXO3KYJNbTYPhl, KOIDPHUIMEHT KYyIbTYpHI,
BBIMTOJIHEH IIPOTHO3 MOJIMBHBIX U OPOCUTENIBHBIX HOPM B TEUEHHE MEPHO/Ia BEr€TalUH.

B kauectBe mpumepa mpuBeneM pe3yibTaThl MporHo3a nmonuBoB mo moxaenu ISAREG c
WCIIOJIb30BAHMEM JIAaHHBIX TIOJIEBBIX HAONIOJACHWI Ha ONBITHOM YYacTKE BO3JEIBIBAHUS
xjiomyatHuka ©  o3umoil rmmeHunsl B 2001 - 2002 rr. B Xxo3sicTtBe «A3u30ek-1»
AxyHnOa0aeBckoro paitona ®epranckoil obnactu. B Tabn.2 nmpuBeneHsl pe3ysbTaThl PacueTOB
JUISL XJIOTTYaTHHKA, MOKA3BIBAIOUIUE XOPOIIYI0 CXOIUMOCTHb MPOTHO3HPYEMBIX U (DaKTUUECKHX
CpoKOB MojuBoB. Kak BUAHO, BEJIMYMHBI BEre€TAallMOHHBIX TOJHBOB HE BCErJa COBMANAIOT, MPHU
9TOM MpOrpaMma IOKa3bIBa€T, YTO B XO3SHUCTBE MPOUCXOJUT TMEPETNOIUB XJIOMYATHUKA H
OTMEYaeT HEPALMOHAJIBHOE UCIIOJIb30BaHUE BOJHBIX PECYPCOB.

Tabnuua 2. Cpoku 1 HOpMbI IporHo3upyembix (onuus 1 nporpammel ISAREG) u paktuueckux
TOJIMBOB XJIOITYaTHUKA B X03gicTBE «A3m30ek-1» (2001 r.)

Jara pacuera Ocanku E;[M“YM";T [IporuHo3 monruBoB HabironaeMble 1OJIMBEI
®daxr., Hpornos Ne Hopwma, Ne Hopwma,
Mecsan | Hekana (za To- JHara To- JHara
(MMm) (MM) (MM)
BETeTaIMIo) | JIMBa JIMBa

IX 1 0 672,1 1 24 mas 127,7 1 2 HIOHS 127,0
2 16 urons 123,5 2 25 uoHs 174,0
3 7 nroas 121,5 3 11 nrons 123,0
4 31 urons 134,8 4 25 wrons 111,0
5 7 aBrycra 86,0
Hroro 507,5 Hroro 621,0

HeobOxoaumMo otrmetuth, uTo ucmnosib3oBanue mporpamm CROPWAT u ISAREG nns
BBIYHCJICHUSA ONTUMAJBHBIX CPOKOB W HOPM BCTCTAIIMOHHBIX IIOJIMBOB II03BOJIACT OLCHUTH
caenytomue GakTopbl:

. (bakTudeckyro 3pPeKTUBHOCTH UCIIOIH30BAHMS BOABI HA OPOCUTEIBHBIX CUCTEMAX;
. BO3MOHOCTb 3KOHOMHUHU BOJbl HA TEKYILEM U NEPCIEKTUBHOM YPOBHSX;

. BO3MOKHOCTh HCIOJb30BaHUS BOJABI TMPU CHIKEHHUU BOJOOOECIIEUEHHOCTH C
Y4ETOM BIIMSIHUS HA yPOXKAUHOCTB;

. crneurnuKy ynpaBieHHs BOAHBIMH peCypcaMu, a TaKKe MPEJIOKUTh MPOrpaMMbl
U KPUTEPUU CTOMMOCTH BOJIbl, OCHOBAHHBIE HAa SKOHOMHYECKOM 3HAYEHUHM BOABI MJIA
CEeJIbX03IPOU3BOCTBA.

IIporpammber CROPWAT u ISAREG ycnemHo ucnosp3oBajgach HaMU B Pa3/IMUHBIX
HaydHbeIXx pa3paborkax HUI[ MKBK, B TOM wumcie mNpu BBIYHCICHHH IOTpPEOHOCTEH B
OpPOCHUTENIbHOI BOJIE OCHOBHBIX CEJIbXO3KYJbTYp rOCyJapcTB OacceilHa Apallbckoro Mmops B
YCIIOBUSAX TJOOATBPHOTO TOTEIJICHUS KIWMaTa, a TakXKe INPH pacdyeTax BBIHYKICHHOU
HE0OXOIMMOCTH MCIIOIb30BAaHUS BOJBI C PA3JINYHON CTENEHBIO MUHEPAINU3ALNH I OPOILEHUS.
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YK 678

NOJIMMEPHbLIE KOMMNO3UUUNOHHbLIE MATEPUAIbI ONA
PEMOHTHO-BOCCTAHOBUTEJIbHbIX PABOT HA
COOPYXEHUAX MEJIMOPATUBHbIX CUCTEM

Hununos B.M., KopeneBa JI.H., 3yes O.B., Aouaos A.K.
(CAHMUPU um.B.1.2Kypuna)

MHOrOBEKOBBIM ONBIT U IMPAaKTHKA IOKa3bIBaIOT, YTO HAa BCEX 3Talax HCTOPUYECKOIO
Pa3BUTHsI YeJIOBEYECTBA OJArOCOCTOSHUE TOTO MM MHOrO O0lIecTBa BO MHOIOM OIpeAesercs
HaJMYUEM U COCTOSIHUEM MEJIHOPAaTHUBHBIX cucTeM. OCOOEHHO OYEBHJIHA 3Ta 3aBUCUMOCTH B
rocyAapcTBax apuUIHBIX 30H, [JIe OFPAHUYEHHOCTh BOJHBIX PECYPCOB U KpaliHE HEPaBHOMEPHOE
pacupeneneHue MCTOYHUKOB BOJBI MO TEPPUTOpPHH TpeOyeT ee TpPaHCIOPTUPOBKU HA
3HAUUTENbHBIE PACCTOSHUSA, YTO, B KOHEYHOM CYETE, CIIOCOOCTBYET CO3/IaHUIO CIOKHEHIINX
WHXEHEPHBIX CeTel M coopyXeHHid. MoxHO 0e30mMO0YHO YTBEpPXkAaTh, YTO U3 BCEX BHUJIOB
YeJIOBEYECKOM JeATENbHOCTH MEITUOPATUBHOE U THIPOTEXHUUECKOE CTPOUTEIBCTBO 110 00beMaM
3aTpaT (PMHAHCOBBIX CPEICTB, TPY/A, SHEPTOPECYPCOB U MAaTEPHAIOB 3aHUMAET OJHO M3 MEPBBIX
MecT. Tak ke O4YeBHIHO, YTO B 3TOM BHJAE KalHUTaJIbHOTO CTPOUTEIBCTBA OCOOEHHO Ha
COBPEMEHHOM JTale TEXHUYECKOIO Ppa3BUTHS, UCIOJIb3YIOTCS BCE HW3BECTHBIE  BHJIbI
CTPOUTENIbHBIX MATEPUATIOB.

B HacTosiiee BpeMs OCHOBHBIMM TPaJULMOHHBIMH, KJIACCHUYECKHUMHU CTPOUTEIBbHBIMU
MaTepuajaMu MpPOJOJIKAIT OCTaBaThCsl OETOH M JKEIe300€TOH, HCIOJB3YIOLIUECsS Kak i
CTPOUTENBCTBA  BCEBO3MOXKHBIX  MH)KEHEPHBIX THAPOTEXHUYECKMX U  MEIMOPATUBHBIX
COOPYXEHHUH, Tak M Ui YCTPOWCTBA NPOTUBO(UIBTPALMOHHBIX OOJIUIIOBOK TPAaHCHOPTHBIX
apTepuil. OTU pa3HOBHIHOCTH CTPOUTEIBHOI'O MaTeprajga OTHOCATCA K HanOoJee JT0ITrOBEYHBIM.
TeopeTnueckast JOITOBEYHOCTh KOHCTPYKIMI U3 HUX OINpeaesseTcs B COTHIO U 6onee set. Ho u3
MUPOBOM MPAKTUKU U3BECTHO, YTO IMpaKTUUYECKH depe3 15-20 et pake mpu caMmoM CTpoKallleM
COOJIIOACHUM HOPM M IIPABWJI CTPOMUTENBCTBA B OETOHHBIX KOHCTPYKLMSIX THIPOTEXHMUYECKHX
COOPYKCHHUI BO3HUKAIOT TPEIIMHBI M INETH, HAOIIOJAIOTCS MOBEPXHOCTHOE INIENyIIEHUE U
paspylieHue, BbI3bIBalOIlee BOSHUKHOBEHUE WM YCUJIEHHE (PHIIBTPALMU BOJBI CO CKOPOCTHIO 3
a/c u 6onee. Ilpumepamu moryT ciyxuth wiotuHsl AITEP (I'epmanust), Maitatpor (AHrnus),
Apno u Canapuo (Urtanus), Homenmiana (Hopserus), Mapunyma (Amonus), @noypenc Jlaiik
(CIIA), Peiounackuii o3 (CCCP), Mamakauckas ['DC (Poccus). /1/. Takoe HecooTBETCTBUE
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TEOPETUYECKON M IMPAKTHYECKON JOJTOBEYHOCTH TPAIAMLMOHHOIO CTPOUTEIBHOIO MaTepHalia
OoOBsICHAETCS MHOTMMHM NpPUYMHAMH, TJIABHBIMH U3 KOTOPBIX SBISAIOTCS: arpecCUBHOE
BO3JCHCTBUE TPECHBIX M MHUHEPATM30BAHHBIX BOJ; OOJBIION MOJIYJb TOBEPXHOCTEH
COOpYXKEHUI; AepopMalusi OCHOBAHUN COOPYKEHUM; MEPUOJUYHOCTh CMAaYMBAHUS-BbICBIXaHMS;
MHOT'OKpaTHbIE TEeMIIepaTypHble KojeOaHus; pa3yIJIOTHEHHUS A€POPMALMOHHBIX U yCaJOYHBIX
mBoB. Tak nwiu uHaue, yepe3 15-20 neT, a TO U paHblIe BO3HUKAET HEOOXOAUMOCTh B PEMOHTHO-
BOCCTAHOBUTEJBbHBIX pabOTax C NPUMEHEHUEM IOJUMEPHBIX apMUPOBAHHBIX MOKPBITUH,
crocoOHbBIX o0OecreunTh Oe3aBapuiitHyro paboTy coopyxenuit eme 20 u 6onee ner. B kadectBe
IpuMepa TMOJOKUTEIbHOIO pe3yjibTaTa TaKUX PEMOHTHO-BOCCTAHOBHUTENBHBIX paboT ¢
IPUMEHEHUEM DJIOKCUAHBIX IOKPBITUM MOXXHO npuBecT IuiotuHbl CyopBa B IlIBenuwn,
Homengnann B Hopseruun, Duen B Wramuu, Buktopus B CIIA, notku bparckoro AIIK B
Poccun, [lnenporac B YkpanHe, HacocHble cTaHMM KapinHckoro kaHana B ¥Y30eKHUCTaHe, CpOK
CITy>kOBI KOTOPBIX TIOCJIE peMOHTa ObLT TIpoJieH Ha 15-20 mer.

JUist TUAPOM30IALMU TOKPBITUH MEJIHOPAaTUBHBIX U TUAPOTEXHUYECKUX COOPYKEHUU
IIOMHUMO 3TMOKCUAHBIX KOMIAYHJOB HCIOJb3YIOTCS B BHJIE MHBEKTHPYEMbIX, MOHTUPYEMBIX U
JIpYruX BUIOB HaHECEHHUs KOMIIO3UIMM Ha OCHOBE (ypaHOBBIX HOJUMEPOB, MOJYUYEHHBIX W3
MoHomepoB DA, @JI-2, @JI-4, a TakkKe HAa OCHOBE KPEMHUHOPTaHUYECKUX,
MOJINBUHUJIALIETATHBIX,  AHWIMHO(DOPMAIBJACTUIHBIX,  MOIMI(PUPHBIX,  MOJIUCTHPOJIbHBIX,
MOJINAMHUTHBIX, KapOaMHUIHBIX U (eHOIPOpMaIbIeTUIHBIX cMOJI. [ITOMUMO 3THX OTHOCHUTEIHHO U
a0COJIIOTHO JKECTKHUX MOJUMEPHBIX KOMMIO3MIMM I YKa3aHHBIX LEJeH IHUPOKO MCIOIb3YIOTCS
3JIACTOMEPHBIE JOCTATOYHO TMOKHE THOKOJOBBIE MaTepuaidbl Mapok Y-30M, V-30MDC-5, V-
30MBC-10, V-31, V-32, V-34, ¥V-36, 51-YTO, B4TO®, AM-05, Kb-05, I'mgpom.

Kpome mnepeuyncieHHbIX TOTUCYIb(OUIHBIX KaydyKOB B CTPOHMTEIBCTBE, OCOOEHHO B
MEJINOPAaLMM, UCIIONB3YIOTCS CHIIOKCAHOBBIE MOJIMMEPHI, KaydyKH Mapok «Bukcunt» ¥Y-1-18, V-
4-21, ¥-5-21, TIK-68, KJIT-30, KJI®-20, ¢Topconepxamiue KayqykKu-repMeTukn Mmapok BI'D1,
51-I'-15, 51-I'-9 u muHorue apyrue. [loMuMO CBOEro OCHOBHOIO Ha3HA4Y€HUs, MNEPEUUCICHHbIC
371aCTOMEpPHbIE FEPMETUZUPYIOLINE MAaTepUaIbl 1I0BOJIBHO IMIUPOKO MPUMEHSIIOTCS IPU PEMOHTHO-
BOCCTAaHOBUTEJIBHBIX pab0oTaX MEIMOPATUBHBIX CUCTEM JII BOCCTAHOBJICHUS HENPOHHUIIAEMOCTH
OCTOHHBIX THAPOTEXHUYECKUX COOPYXKEHHH Oiarojgapsi CO3aHHUI0O TOHKOCJIOWHBIX JKpaHOB Ha
BHYTpPEHHEH MOBEPXHOCTH (PUIBTPYIOIIUX 3JIEMEHTOB HAMIOPHBIX TIOKEPOB.

Otnen crpoutensHbix MarepuanoB HIIO CAHWUPU, c¢ nepBeix ngHel cBoei
JeSITEIbHOCTH aKTUBHO Yy4YacTBOBal B (OPMUPOBAHMM HAy4dyHOH O0as3bl MEJIHOPATUBHOIO
ctpoutenbctBa B CpenHeazuarckom peruone. [lpu ero HemocpencTBEHHOM Y4YacTHHM ObLIU
BO3BEJCHBI BCE 3Ha4YMMBblE BOJIOXO03SIIICTBEHHbIE O00BEKTHI B pecrnyOnmkax
HentpanpHoa3zuarckoro peruoHa. CrnenuanucTbl OTHeda, CTaBIIME BIOCIEICTBUU BHIHBIMU
COBETCKMMHU YYEHBIMHU, JE€TaIbHO MCCIEJOBAIIM MECTHYIO CBIpbEBYIO 0a3y, pa3pabaThiBasiu
KOMIIO3UIIMM M COCTaBbl M3 SKOHOMHUYECKH JIOCTYIHBIX MAaTEpHalOB U BHEIPSAIM HX B
TUIPOTEXHUYECKOE U MEIHMOpPATUBHOE CTPOMTENLCTBO. B pasHble rojpl paboOThl CIEUATNCTOB
YAOCTaUBAINCh 30JIOTHIX U cepeOpsHBIX Harpaj BbpICTaBKM TOCTHMKEHUN HApOJHOTO XO03siicTBa
(BAHX) OwBmiero Coro3a. M Ha HBIHENIHEM »3Tame, CHEIUATNCThl OTAeda, YYUTHIBAs €ro
TpaAUIMU, TPOAOJKAIOT MCCIEJAOBAHUS OTEUECTBEHHOM CBHIPbEBOM 0a3bl CTPOUTEIBHBIX
MaTepuaigoB, B TOM 4YHUCJIE OTXOAOB pA3IWYHBIX MPOU3BOJCTB, CO3AAIOT KOMIIO3ULNUH,
WCIBITHIBAIOT W BHEIAPSIOT B IPAKTUKYy HOBBIE COCTaBbl M KOMIIO3UIIMOHHBIE MaTepuajbl ¢
XOpOLIMMHU TEXHUKO-DKOHOMUYECKMMM MOKa3zareasaMu. [Ipu 3TomM cTpaTeruss moMcKa HOBBIX
KOMITO3UIIMH CTPOUTCS HA HCIOJIH30BAHUU OTEYECTBEHHBIX, & HE HMIIOPTHBIX Je(UIUTHBIX
KOMIIOHEHTOB. Mpbl cuuTaeM »3TO HauOosiee 1ieecoo0pa3HbIM U IMPaBWIBHBIM IIyTEM,
YUYUTBIBAIOUIUM OJIOKEHUE, CJI0KUBIIEECS HA METMOPATUBHBIX CETSIX PECITyOJINKU.
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Ta6aumna 1. Ce6ecToUMOCTh TPATUIIMOHHBIX CPEJICTB U CIIOCOO0B PEMOHTHO-
BOCCTAaHOBHTEIBLHBIX PA0OT Ha COOPYKCHHUSIX MEITHOPATHBHBIX CUCTEM

CroumocTh 1 M?/ cyM, B TOM UHCIIe

Martepuan moKpbITUS Matep. 3a1i)r1;na rpancIopT Hroro
MononuTHbIH 6eToH Mapku M-300 4446 846 383 5160
ApMHUpOBaHHBIH TOPKPETOETOH 2050 205 495 2700
OnokcuaHas komnosunusg Mapku K 153 6865 687 687 8239
OnoxkcuaHas komno3uuus Mapku OI111-1 7300 730 730 8760
Onoxcuaaas komno3unus Mapku IKK-100 7975 798 798 9571
Ap3amMuT 6040 600 600 7240
JKHUaKoCcTeKOIbHBIH OETOH 27000 2700 2700 32400
3aTUpOYHBIE KUIKOCTEKOIbHBIE 1470 147 147 6010
[TonmapupHBIE KOMITO3UIIHH 5993 600 600 7193
ITnactoberon @A TommMHOHN 5 cM 15000 1500 1500 18000
[Mpennaraemas kapbaMuHast OKpacoyHas 1000-1300 100 100 1200-1500
KOMIIO3HUIIHS

Tak, HamumMu 06ce0OBaHUSIMU OBLIIO YCTAaHOBJIEHO, YTO TOJBKO B JIKu3akckoi obnactu
MPOTSHKEHHOCTh OETOHHBIX 3JIEMEHTOB BOJOBOJIOB C HU3KOM MPOYHOCTHIO COCTABIISIET HE MEHEe
70 %, 3amMeHa KOTOPBHIX TOJIBKO Ha OJHOM KHJIOMETpPE JOTKOBOW CETH MOXET MOTpeOOBaTh HE
MeHee 27 MIIH.cyM. BoccTaHOBIIEHHE K€ BCEX UPPUTAIMOHHBIX ceTeil Y30eKHCTaHa ¢ yUYeTOM MX
MPOTSHKEHHOCTH TpeOyeT 3HAYMTENbHBIX (PUHAHCOBBIX CPEICTB. B CBsI3u ¢ 3TMM Hamu Oblia
MPOU3BE/ICHA IEPEOIeHKa BCEX CPEACTB U CIHOCOOOB PEMOHTHO-BOCCTAHOBHUTENIBHBIX PabOT ¢
MPUMEHEHHEM KaK TPAJUIHOHHBIX, TAK U MOHTHPYEMBIX MOJHMMEPHBIX MaTepualoB, a TaKKe
M3BECTHBIX JIAKOKPACOUHBIX KOMITO3UIIHH, MPUBEACHHBIX BBILIE.

Kakx BugHo w3 Tabn.l, npuMeHEeHHWE TPAIUIHUOHHBIX W WM3BECTHBIX IMMOJUMEPHBIX
KOMIIO3UIIUN COMPSKEHO CO 3HAUYMUTENIbHBIMU (PMHAHCOBBIMU 3aTpaTaMU M HEOOXOAMMOCTHIO
MpUOOpPETeHHs] KOMIIOHEHTOB 3a Py0eKoM, BBHUIY OTCYTCTBHS MX MPOU3BOJCTBA HA TEPPUTOPUU
pecnyOnuKu. YUuThIBas BBIINICH3JI0KEHHOE, HAMU TMPOBEIEH MOUCK OTEYECTBEHHBIX PECYypPCOB
JUTSL CO3/IaHMSI KOMIO3UIIMOHHBIX MAaTEPUAIOB THUIIA TTOBEPXHOCTHBIX JTAKOKPACOYHBIX MOKPBITUH,
AHAJOTUYHBIX SMOKCUAHBIM KOMIAayHAaM, HO ¢ 0ojiee HU3KUMU SKOHOMUYECKUMH MOKa3aTeIsIMU.
B pesynbrare  OOUTENBHBIX ~ AKCHEPUMEHTAIbHO-IA00PATOPHBIX  MCCIENOBAaHUA  OBLIO
YCTaHOBJIEHO, YTO TakKas KOHKYPEHTOCIOCOOHAas, aHaJOTUYHas SMOKCHIHBIM MO CBOUM (DU3UKO-
MEXaHUYECKUM U OJKCIUTyaTallMOHHO-TEXHUYECKUM IMOKa3aTelsiM KOMIIO3UIUS MOXKET OBITh
MoJy4YeHa Ha OCHOBE KapOaMHUIHBIX CMOJ ¢ T00aBJICHUEM aKPHJIOBBIX COMOJIUMEPOB, PpeHondop-
MalbJIETUAHBIX CMOJI, MOAU(PUIMPOBAHHBIX MOJMBUHUJIANETAISAMU, TpaduTa U aKPUIOBOTO
BOJIOKHA.

Tabnuua 2. Aare3noHHasi NPOYHOCTh 3MOKCUIHBIX KOMIIAYHJIOB ¢ OETOHOM
IPU SKCIO3UIMM UX B BOJE B TeUeHHUE 1-ro roaa

Anresus x 6erony, Mlla npu Koaddu-
. HCIIBITAHNH Ha MMPOYHOCTH LIUCHT
Mapka SMOKCHTHON KOMITO3UIIHH .
BOJIOCTOM-
cpes HU3ruod pa3peiB <OCTH
OI1I] ¢ mactudukraropom MI'®D-9 4,50 8,6 3,30 0,79
K-153 ¢ monucynpuIHBIM KayqIyKOM 3,29 6,95 2,29 0,78
BOB-1 ¢ monomepom ®A 3,45 7,20 2,38 0,78
OKK 100 ¢ mobaBkoit kayayka CKH-10A 0,85 1,50 0,47 0,90
DCDOKC co cnaHeBbIMU (heHOTAMU 1,20 2,50 0,83 0,81
OKC ¢ KaMEHHOYTOJIbHOM CMOJION 1,32 2,70 0,89 0,82
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[IponomxuTenbHble CpPaBHUTENbHBIE MCHBITAHUS aJM€3MOHHOW IPOYHOCTH KOHTAKTa
OCHOBHBIX M3BECTHBIX SIOKCHAHBIX KOMIIAYHIOB C OCTOHOM NP JKCIO3UIIMU HUX B BOJE
MOKa3aJu HWXKECICAYIoNmuUe pe3yiabTarhl (Tabdmn.2). McnbslTaHus TPOBOIUINCH MO CTaHAAPTHBIM
METOJMKaM C UCIOJIb30BAaHUEM CTaHAAPTHBIX 00pa3ioB 6eToHa Mmapku M-300.

Hapanneano C HUCIIBITAHUEM YKa3aHHBIX SIIOKCHUAHBIX KOMIIAyHIOB, IIHUPOKO
UCIIOJIb3YEMBIX MPU PEMOHTHO-BOCCTAHOBUTEIBHBIX pabOTaX THAPOTEXHUYECKHX COOPYKEHUH,
MBI HCCIICIOBAIIN OTJC3HOHHYIO TPOYHOCTh K OCTOHY KJICEBBIX KOMITO3HUIUH, pa3paboTaHHBIX Ha
OCHOBE KapOaMHIHBIX CMOJ C UCIIOJB30BAHHEM aKPHUIOBBIX COMOJUMEPOB U (PEHOIBHO-
alleTAIbHBIX CMOJI. JlaHHBIC ATUX UCIBITAHUH JaHbBI B TA0JI.3.

Tabnuna 3.Anre3noHHast IPOYHOCTH ¢ OETOHOM KapOOMUIHBIX KOMIO3UITUH
IIPH SKCIIO3MIIMK UX B BOJIC B TeUeHHUE 1-T0 roja

Anresus x 6etony, Mlla Kosddumment
CocTaB KOMITO3HITHH MPU UCTIBITAHUH BOJIOCTOM-
cpes u3rud pa3pbIB KOCTH

Kapbamugnas HermmactTuduiiipoBanHas ¢
nobaBKaMH rpadura, aKpHJIOBOBOTO 2,9-34 5,9-6,7 1,95-2,24 0,78-0,79
BOJIOKHA M (DeHOJBHOAIIETAIHHOTO KIIES

To e, miacTUUIMPOBAHHAS aAKPHIOBBIM

2,6-3,2 5,2-6,57 1,8-2,18 0,75-0,77
COIOJMMEPOM

UccnenoBanus GU3NKO-MEXaHUUYECKUX U IKCILTYaTAllMOHHO-TEXHUUECKUX XapaKTEePUCTHK
M3BECTHBIX JIMOKCHJIHBIX KOMIIAYHIOB U pa3paboTaHHBIX KapOaMHIHBIX  KOMIIO3WUIIUMA
MIPOBOJIMIIUCH C MOMOIIBIO CTAHAAPTHBIX METOAMK M peKoMeHJanui. JlaHHbIe 3TUX HUCTBITAHUM
MpHUBEACHBI B TA0I. 4.

Kak BugHo wn3 Tabm. 2-4, Pu3nKO-MEeXaHMYECKHE M SKCILTyaTallHOHHO-TEXHUYECKHUE
MoKa3aTeiau pa3paboTaHHOW KapOaMHIHOW KOMIIO3MIIMM TPAKTUYECKH PaBHBI IOKa3aTeIsM
SMOKCHUJIHBIX KOMIIAyHJOB, HO MpHU 3TOM KapOamuaHas KOMIO3UIUS TMOYTH B 7 pa3 JeleBiie
(Tabm.1).

Tabnuma 4. [IpoyHOCTHBIE XapaKTEPUCTUKH SMOKCUIHBIX U KapOOMUIHBIX KOMIIO3HUIIHH

[IpodHOCTh Ha pacTsHKCHHUE TIPH
n3ru0e TIPH SKCIO3UIINU B Cpefie B
Marepuan KOMIO3ULMN U MapKa TeueHue cytok, MIla Kosq)(:’pnvu venT
P— BOJIOCTOHKOCTH
360 Bozaa 180 | Boga 360
OnoxkcuaHag K 153 43,1 40,7 32,90 0,78
Onokcuanas BOB-1 40,1 354 30-31 0,78
KapbamMuHas sxecTkast 37,8 32,8 29,64 0,75-0,77
Kapbamunas miuactudunupoBaHHas 36,3 30,5 27,95 0,75

[Tomumo KapOAMHIHBIX KOMIO3WIUHM, SBISIIOMIMXCA JKECTKUMH U OTHOCUTEIBHO
KECTKUMHU TOKPBITUSMHM, HaMU ObUIM pa3paboTaHbl U MCCIEIOBAHBI HA OCHOBE aOCOIIOTHO
rUOKHEe TOKPBITUS  aKPUJIOBBIX  COMNOJUMEPOB, MPUTOJHBIE KAk I  MOHTHUPYEMBIX
PYJIOHHPOBAaHHBIX, TaK M JJIA JIAKOKPACOYHBIX H30JALME. DU3HKO-MEXAHUYECKHE W
9KCIITYaTallMOHHO-TEXHUUYECKHX XapaKTEPUCTUKHU MOJYyYSHHBIX KOMIIO3UIIMHA JaHbI B Ta0IL.5.
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Tabnuna 5. ®U3UKO-MEXaHUUYECKUE CBOWCTBA PJIACTHYHBIX aKPUIOBBIX U
aKpUIOOUTYMHBIX KOMIO3UILINMA

[IpounocTs Anresus
ITIpounocTh
VY nnune- npu oerony, mlla
TP PacTsIKe-
HUE TIpU . pacTsKe- Koadpdunuent
No | CocTaB KOMIO3UIIUU | pacTsKe- HUH B CTOWKOCTH IO
Bo3ayxe, 180
HUH, BOJIC, Bo3nyx | Bopa | aaresum B BOJe
% T 180
° MIla yr
MIla
1. | AKpunoBbI€ MIJICHKU 550-700 1,5 0,85 0,18 0,091 0,5
To xe ¢ 50 %
2. | MOJOTOTO ECTKOTO 260-400 3,4 2,30 0,35 0,245 0,59
KHpITAYa
0 -
3. | Tooxe 30 % mpa 180-300 | 3,2 2,12 036 [0,195| 0,72
MOPHOU MYKH
To xe,uTon m.3 — ¢
4, | OPMHPOBAHUEM 1 100.170 | 25,0 23,50 . . -
MOJIUTIPOTTMIICHOBOH
poroxeu
butymHo-akpuioBas
5. | ¢25% ouryma BH/I 700 2,4 1,50 0,25 0,190 0,76
200/300

[TockoybKy HaMM TPU HATYPHBIX OOCIIEJOBAHMIX MEIHUOPATUBHBIX JIOTKOBBIX CHUCTEM
MOMHMO OCHOBHBIX JC(EKTOB, BHIPAXKAIONIMXCS BO MHOTOYHCICHHBIX CKOJAX, MIETYIICHHSIX,
npoOOMHAX, TpPEUIMHAaX, KaBepHax, OOHApyXEHO OOJbIIOE KOJIMYECTBO (PHIBTPYIOIIUX IIBOB,
repPMETH3UPOBAHHBIX TTOPOU30JIOM, TO CTaja OYECBHUIHONW HEOOXOAUMOCTH pa3pabOTKH crocoba
YIUIOTHEHHS CTBIKOBBIX COIpPSIKEHHH 0€3 JeMOHTa)xa 3JIEMEHTOB BOJOBOJIOB M3-3a OMACHOCTH MX
paspymieHuss BBUJY IOTEpU TEPBOHAYAIHHOW TPOYHOCTH. B CBA3M ¢ ITUM Hamu ObuH

MPOBEJEHbl  AHATUTUYECKHA 0030

COBPEMEHHBIX

AIIACTOMEPHBIX

FepMETUKOB U

NpeBapUTEIbHBIA TIOMCK aJbTEPHATHBHBIX MATEPHAJIOB HAa OCHOBE OWTYMHO-aKPHUIIOBBIX
KOMIO3UIMH. JlaHHBIE 3TOT0 aHAIM3a TPUBEEHEI B TA0I.0.

Tabnuna 6.Pu3NKO-MEeXaHMUECKHE CBOWCTBA T€PMETHKOB

Mapku repMeTuKoB
HanmMenoBanue nokasarenei Tuaxonosere byrtunossit OnacTocun Hpennaracupie
KB-0,5; MBEBTI OUTYMHO-
bI'M 11-06

AM-0,5; aKPIJIOBBIC
Hpezen mpourocTit npi 0,8-3 0,61 1,5-1,7 1,524
paspsiBe, Mlla
OTHOCHUTENBHOE YAJIUHEHUE, % 150-300 200-300 100-150 230-260 150-700

0,

Hanpsukenie tpi 30 % 0,4-1,5 0,2-0,4 0,6-0,75 0,1-0,14
yauHeHus, mlla
Anresust k 6etony, mlla 0,9-2 0,2-0.4 0,1-0,2 1-1,2 0,18-0,25
TemmepaTypHbIe TpeaeTsl A0 e (-30)- O 10\
sxenyaramuu, oC (-40) —(+70) | (-40)-(+70) (+70) (-60)-(+90) (-19)-(+70)
Koohguuent BoA0CTOR-KOCTH | 65 0 75 | 02-025 | 07-075 | 0,608 0,7-0,75
1o npoy”octu 0C
Koo uument BorocToi-kocTH | 6 ¢ 7 0,17-02 | 0,7-0,75 | 0,6-0,75 0,7-0,72
10 aAre3UH
OpueHTHPOBOYHAS CTOM-MOCTh 4. 2,54 173 6-10 0.7-0.9
1 Kr repMeTHuKa, ThiC. CyM
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Ilo pesynabTaTam miIaHUpPyeMOro M (QakTUYecKoro BHeApeHud pazpadotok B HIIO
CAHUUPU wu OIIX Tadypa I'ynsma, Hamm Obul mpowmsBeneH pacyeT 3PQPEeKTUBHOCTH
pa3paboTOK MO CPaBHEHUIO C TPAJULIMOHHBIMU BUJAMU MaTepuasos (Tadiu. 7).

Tabnuna 7. Pacuet 3xoHOMUYecKoi 3()PeKTUBHOCTH MCTIONB30BAHUSA KapOOMUIHBIX U OUTYMHO-
aKpUJIOBBIX KOMIO3ULIUI

Tloka3aTenp BapruaHTa
Ne [Tokazarens, O6o3Haye- . burymHo-
nn pacuér cebecTOMMOCTH HUE basoserid Kap 6a-v aAKpHUIIOBast
K-153 MUTHBIN
MacTHKa
1 OO0mas mionaas BHEAPCHUS, M2 Al 240 240 240
2 | Jons nedeKTHBIX 30H, % A2 30 30 30
3 [Tnomans nedekTHbIX 30Ha A A2, M2 S1 72 72 72
4 | AnuHa nedeKTHBIX IIBOB, .M S 40 40 40
CTOoNMOCTh TepeMeTH3aIIH LIBOB
> noponszonom S-1200, cym I 48000 ) )
CTOUMOCTh TepMETH3AINH IIBOB aKPHIIOOU-
6 TyMHO# MacTukoi, Cym SII-ITAK=40-401 AK i 16040 16040
7 3aTpatrsel o MaTepragaM NOKPBITHH, CyM/M2 M 6865 968-0 953-0
8 3apmiara, cym/mMm2 311 687 193-0 180-0
9 TpaHCHIOPT M MEXaHU3MBI, CyM/M2 ™ 687 193-0 180-0
3aTpatTsl Ha OKPBITHE, CYM KC 593208-0 97488-0 | 94536-0
10 KC=LIM+687+687-A2
KC=IIM+ 3I1+ TM=1354-72
KC=IIM+ 3I1+ TM=1313-72
11 | 3aTpaTsl Ha MEXaHU3MBI, CYyM 0K 40000-0 - -
Htoro cebecTonMoCThb 3aTpaT, CyM,
12 [1C= [IIT+KC+ 11K ac 6455-0 99 96
13 Htoro cebecTonMocTh peMOHTa | JOTKa €O 1Cl 32,5 5.0 4.8
IIIBAMH, THIC/CYM

Taxum o6pa3om, cebecTOMMOCTbh peMOHTa OHOTO JoTKa pH 30%-Hoil nonu nedekTHBIX
30H Ha oOOweH IuUlomaad ¢ HCHOJIb30BAHMEM HOBBIX OWTYMHO-aKpUJIOBOM M MAacCTUKH H
KapOaMHUJIHON KOMIIO3UIIMM 00ECIICYNBAET MOUYTH 7-KPATHYIO 3KOHOMUIO CPEJCTB M0 CPaBHEHUIO
C TPaJULMOHHBIMHU MaTepuagaMu, UCIIOIb3yEMbIMHU ISl TUX LIEeJIEH.

Ha ocHOBaHMM H3JI0)KEHHOTO MOXHO CJAEJIaTh BBIBOJ, YTO IIOCTaBJIEHHBIE 3aJadd IO
pa3paboTke 3 (HEKTUBHBIX SKOHOMHUYECKH JOCTYIIHBIX KOMIIO3HUIMIl HA OCHOBE MECTHOI'O ChIpbs
JUII  PEMOHTHO-BOCCTAHOBUTEIBHBIX pPabOT Ha COOPYKEHHUSAX MEJIHOPATUBHBIX CHCTEM
BBITIOJIHEHBI.

JIMTEPATYPA:

1. [Tomuenko C.H. ruapousonsius coopyxenuit u 3aqanuid. — JI: Crpoituzgar, 1981.

2. butymuble u achanbTOOCTOHHBIE CTPOMTENbHbIE MaTepuanbl: bubnmuorpaduueckuii
0030p uzobperenuit. - M., 1986

3. Xarorun HO.I'. MononutHbI#H 6eToH. - M.: Ctpoiinzaat, 1991.

4. DHuukIoneaus noauMepoB. - M.: CoBeTckas sHUMKIONEAUs, 1972.

5. TexHonorusi TUAPOU3OISAIMOHHBIX MatepuanoB / Ilox pen. M.A. PribbeBa. - M.:
Bricmras mikoma, 1991.
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YK 631.67.036.4

XOPA3M BUNOATUOA EP OCTU CU3OT CYBJIAPU
MUHEPATNTUSAUUNACUHUHT Y3TAPULLU

JmyanoB P.A., ’Kadodapos X
(Ypranu naBnaT YHUBEPCUTETH)

Xopa3M BWIOATH XyJa KaJuMIaH CYropu0d EeXKOHUYWIUK KWIMHAQJAWTAH YyiKaJapaaH
Ooupuaup.1930 Hwurapraya Cyropunl MHUKIOPUHHUHT KaMm Oynuimu cababiu ep OCTH CH30T
CYBIJIapH CaTXHU y3rapMajau Ba TaOMHI ep OCTH CU30T CyBiapu TapTuOu caknanau. 1930 iwnnapra
kenuO OOIIAKIM PKHUHIAP MaWJOHMHU KaMaWTUPHII Ba CyBHU KyN Tayiad KWJIaJWTaH SKUHIAp
MalJOHMHU KynaWTupum aaspu Oouutannu. 1940 iunnaprada KOJJIEKTOP-APEHaX TH3UMIIApU
OyJMaraH BakTJa €p OCTU CyBJIapu MUHEpaIu3alusacu 6-7 r/1 HU TalIKWI 3TAH.

Kumnmok XyXaJlWK SKUHJIAPUHHU CYB OWIAH TabMUHJIAII Ba XOCWIJIOPJIMKHU OIIUPHII
MakKcaauaa JaBiaT y4yH XyJa KUWWH Wriutapu Oynummura kapamacaan 1939-1942 imnnapma
BHJIOSITJIATY KaHAJIJIAp TAbMUPJIAHIN Ba STHTHIIAPU KYPHUILIH.

Buositna y3u okap cyBiapra KHCMaH YTHII HaTH)KacHula CyTOpHIL YUYH OJIMHAIUTaH CYB
Muknopu souxana kypcatwiran 14000 m ky6 man 25000 m. ky6 raua optau. By sca y3
HaBOaTHIa e€p OCTU CU30T CYBJIAPUHHUHI CYTOPHII CyBJIapHAaH TyHHHUIIUTA Ba €p OCTH CU30T
CYBJIApPUHUHT KyTapUIUIIUTA XaM/1a CyTOPUIIAUTaH €pJIapHUHT ITYPIaHUIINTA OJTUO Keau.

Bunositna ep octu cyBiapu YMKUO KETHIIMHM SIXIIWJIANI MaKcaauaa sSKKa KOJIJIEKTOpJap
Ba KEWMHI'M MUIUIapAa KOJUIEKTOP-APEHAXX TU3UMIIApU Kypwiad. byHUHI HaTWkacuga €p OCTU
CHU30T CYBJapu UyKypjaamad Ba YyHHUHr amrmuietygacu 1.30-1.54 M.HM Tamkuna STOIU Ba
MuHepanuzarusicu 6-7 v/n (1940 #iun) gan 2.2-2.4 v/n (2002 i) raua kamaiau.Bunostoa 1969
AuIIIap oXxupura kenmb ep oCcTH CyBjiIapu MUHEpanu3amnusicu 2 —2,5 6apobdap kaMaiiau.

1960-1970 iwinapgaru €p OCTH CYBJIApUHMHI 4ydykiamyBu PaumHckuii A.A.,
Pemerknna H.M., Xomkubaes H.H. unmnapuga «aydyk Katiam» HOMUHHU OJIJIH.

XopasMm BUTOSATHAA y3W OKap CyBJIapra yTWIHIIM MyHOca0aTh OuiaH XyJa KHYUK
¢dovimanu um koddpduimenTura 3ra OyiaraH kKaHauiap OyJWIIM Ba YEKJIaHMaraH MUKIOpIa
CYyropull CyBJIApUHUHT OJUHUIIM HATHXXKacuia XyJda Te3 THIPOMOpd, SPUM THIPOMOPD
pexuminap xocun Oynau. Iy naBpaa cyropui cyBiiapu MUHEpATU3ALMSICUHUHT KyJla KaMJIUTH
(0,3 —0,35 r/n Bererauust gaBpuga, 0,55 —0,65 r/n, kum dacianapuaa OynIraHauru) xamja
napénaH Cyropuil CyBIapUHHU UYEKJIaHMaraH MHKIOpJa OJUII WMKOHHUSATH OyJraHJIUTK Xamja
karta O3epHU KOJUIGKTOPHUHT KYpHJIMO ep OCTH CYBJIapH YMKHUO KETHIIMHU SXIIWIaraHiuru
«UydyK KaTjiam» Ha3apHUsCUHU TaCIUKIIAIU.

[llynu xam alWTUO yTHII Kepak —KH, «Iy4dyyK KaTjiam» Ha3apuscu Iy JaBpja unuiad
Typral HazopaT KyAyKJIapu MablIyMoTiapura acocianrad. Hazopar kynyknapu uykypiauru 4 —6
M, YHUHT Wlm4e GUIBTPU KyM KaTiamupaa xoinamrad. [y cababman alTUIl MyMKHH—KH, KyM
KaTJlaMHJla €p OCTH CyBIapd MHHepanu3anusicu Kamaiiau. Tynpok KaTinaMugard ep OCTU
CYBJIapH MUHEPAIU3ALMICHHUHT Y3TapHIld, y KaTjamaa Ha3opaT KyIyKiapu OyJIMaraHJIWTU
cababau ypraHuiaMaras.

1967 —1972 hunnapna Mepummnckuii M.C. TOMOMHAAH yTKa3sWiIraH TEKIIMpHUILIapaa
TYIPOOK KajaMH TY3JapUHHUHT LIyp IOBUII Ba BereTalus JaBpjapujaa KaMalMIlI{ Ba 1y JaBpla
TYNpOK Xamaa KyM KaTjamyiapuia €p OCTH CyBJIapud MHUHEpaJIM3alMiICH AesIpiaud Oup Xuina
OYJIUIINHU TaCIUKIIAH.

1970-1980 #tmnnapna yTkaswiran taxpulanap IIyHH KypcaTaau-KH, CyTOPHUII Ba «Kapa
u3rap» OepWJIMIIM HaTWXKacuja, KyM KaTjaMuJa ep OCTH CyBJapy MUHEpalIH3alUsICH AUSPIH
y3rapMaiau, TYNpOK KaTjaMUAa 3ca €p OCTH CYyBIapH MHHEpAIH3ALUsICH IOKOpU OyJiraH cyB
KaTiaaMUHM Xocwn kuianu. by katmamuum X. XKaG6apor 1980 iwmmrapmaru ummiapuia «mryp
KaTtiaam» neb ararad.
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Kunuok Xyanuk SKMHJIAQPUHM CYTOPHUII HAaTHXKAcHAa «IIyp KaTJIAM»HUHT XOCHI
Oynuiuu Kyiuaaruya.

Bunostna 1960 itmnnapaan 6omnwiad Menuopanus Xaku XUcoOura Cyropuil yu4yH CyB KyTl
MUKJIOpJa OJIMHraH. XO3MpPrM KyHJa XaM Iy aHbaHa JaBOM KWIMO KenMokaa. ByHMHr
HaTWXKacuJa Cyropuil y4yH oiuHrad cyBHUHI 35 —40 % u, xaTTo yHJaH XaM KyNpPOK KUCMU
TYNPOK KaTiamMHM OylLuIMKiIapuiaH yTHO, OyTyH a’pauus MUHTakacu Oyinal cyBla spuiiauran
Ty3JapHU 3pUTHUO y3ura ojaJu Ba MaBXyJ €p OCTHM CH30T CyBJIapura apajammaciaH YHHHT
yCcTHIa «Wyp Kamiam» makiuaa okoinmamanu.  «lyp  karmam» — KaluHIMTA — Ba
MUHEpPAJIU3AlUSICUHUHT MUKIOPU CYropull YyuyH OepwiraH CcyB MMKIOpPUra,aspanus
MUHTAaKaCHHUHT Iy pJAHTaHIUK Japakacura OOrJuK.

Kummok Xy’kanuk SKHMHJapura «kapa usrap» OepuwIMIIM HAaTHXKAcHAa €p OCTHU CHU30T
CYBJIapU CcaTXM KyM KaTJaMJaH KyTapuiaud TyOpOK KaTJaMHMra yTca,yHUHI MHHEpaIU3alUsich
1.5-2.0 6apabapra.opraau.by «uryp xatiam» MUHEPATU3AMUSICUHUHT MUKIOPH €p OCTH CHU30T
CYBJIapyd KyTapwiraH TYHNPOK KHCMHM KaJWHJIUTWUIra,CyB KyTapwiraH TYHOpPOK KHCMMHMHT
UIypJaHUII Aapa)kacura OOTJIUK.

Cyropunuiap Ba «Kapa u3rap» HaTH)Kacula XOCHJ OyJlauraH «ulyp Katiam»
CYTOpWJIaINTaH €pJIApHUHT IIYPIAHUIIUHA XOCHJI KMJIyBYM acocuil MaHOanup.YyHKH BereTanus
JaBpuia yMyMHUH OyriaHuiura cyB ailHaH LIy «OIyp KaTiam»Aad capdiaHaad. YHHUHT
TapkuOUJaru TysJjap 3ca a’paius MUHTaKacura kaitaau.Keldunru iunnapaa Tynpok KatjiaMuaa
xocua OynaéTraH «1yp Katiam» MUHepalu3alusacu HuigaH-iunra ommnbd 6opmakia.

Cyropunaaurad epiap OCTHAA XOCHJI OyJlaguraH «UIyp KaTjaM»HH Ba YHra OOIIMK
OyJras aspanus MUHTaKacuJaru Ty3 MUKJIOPHHHM KaMalTUPUIL yUyH KyHUAaru HIUIapHU amaira
OILLIUPULI 32pYP.

1. AMynapéHUHT I0OKOpHM Ba ypTa KHCMIIapuAaH Aapéra TauulaHaéTraH OKaBa CyBIJIapura
TO3ajlalll HHIIOATJIApU KyPWIMIIMHM HyJra KyWuin Ba Qakar To3ajaHraH CyBHM japéra
KyWUJIMIIHYA TaMUHJIALL.

2. lllyp roBuII Ba CyrOpUII MUKJAOPHHH TYTPU XHCOOJIAIT BA YHTA aMaJl KUJIHII.

3. Cyropunanurad epjapia ep OCTH CyBJIapH YyKypJIMUTMHM Kamuja ep to3uzaad 2,0 m
rava Tymupuul. by yuyH aca KojuiekTpJiiap Ba JIpeHaJapHUHT SIXIIW WIUTAIIWNHA TAbMHUHIIAII SbHU
OKaBa CyBJIapHU KOOya Kuiaub onyBuM MmarecTpan Ba KaTta O3EpHBIH KOJIEKTOPUHHUHI CYB
capuran kamuaa 100 M.xy0/cex ra YnKapuII Kepak.

by tanbupnap Hatuxkacuaa: OMpUHYMAAH OKap cyBiap OuiaH KeJaJuraH Tysjap, ep OCTH
cyBinapuaan capd Oymamuran ymMyMmui OyriaHum Ba OyHTra MOC paBUIIIA XOCHJ OyJIaTuraH Ty3
MUKJIOpHM KaMasJIu, UKKMHUYUJAH LIyp IOBUII Ba CYrOpUIUIap HAaTHXKAacuaa Xocuia OylaguraH
«IIyp KaTiaaM» KyM KaTJlaMHurada TyllaJu Ba KOJUIEKTP-ApPEHaXX TU3UMIIApU OpKaju y3 BaKTUJA
Cyropuiaauras epiapaad unkapu6 roOopunaau.llly Ounan mypiaHUIIHM XOCHJI KWJIMO TypraH
3aMUH «WIyp Katiam» Tyratuiaav. by sca cyropunaguran epnapia Xxocui Oyiaaurad Ty3
MUKJIOPUHUHT KaMauHIIMHA TabMUHIANIH.
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YK 631.416:54-38:633.18

®OPMUPOBAHUE BOAHO-COJIEBbIX BAJIAHCOB HA PUCOBOM
OPOCUTEJIbHOU CUCTEME KbI3bIJIKYMCKOIO MACCUBA

KOcymnos II.C.
(CAHUUWPU um.B.J1. XKypuna)

Benymeit orpacibio cenbckoro xossiictBa [-oif ouepenn KbI3BUIKYMCKOTO MaccCHBa,
PacHoNIOKEHHOTO Mexay JeBbiM OeperoMm p. Ceipnapbs U mneckamu KbI3bUIKYM, SBIsSETCA
PUCOBOACTBO. YIENbHBIH BEC MOCEBOB pHca B MAalIHE PHUCOBOJYECKHX COBXO30B COCTABIISAET
0,54-0,78, ynenbHasi IpOTSHKEHHOCTh BHYTPUXO35HCTBEHHON OPOCUTEIbHON CETU U3MEHSETCS OT
43,0 no 57,0 m/ra (B cpenrem -50,0 m/ra).

C 1988 mo 1991 rr. nHa KbI3puikymMmckoM MaccuBe opolueHus crnenuanuctsl HITO
CAHUMPHU (II.C.KOcymos, P.X. HkpamoB, 3. JXananueB) NpOBOIUIN HCCICAOBAHUS TIO
OINIPENIETIEHNI0 OPOCUTENBHON HOPMBI pHca.

[TouBeHHBII MOKPOB MaccHBa MPEJCTABIEH B OCHOBHOM CE€PO3EMHO-IYTOBBIMH U JIyTOBO-
CEpPO3EMHBIMU TOYBaMHU. B Treosorn4eckoM OTHOLIEHWHM J3TH IOYBBI XapaKTEpU3YIOTCS
CIeNYIOIUMH TIOKa3aTeNsIMU: BEPXHUN CIOM - M3 MEIKO3EMHUCTHIX OTJIOKEHHH (CYIJIMHKH,
cynecu) cnoem ot 0,1-0,11 M (B cpenHem 2-5 M), IOACTHIAEMBI CHU3Y TOHKO3EPHHUCTBHIMU U
CpPEeHE3ePHUCTHIMU TECKaMH C MHOTOYHUCJICHHBIMH MPOCIOMKaMU CYTJIMHKOB u riuH. [lo
nanasiM HITO CAHUUNPU, xoapdurnuenT ¢punbTpannn nokpoHoro meiakosema - 0,3-0,4 m/cyr,
a TIOJICTUJIAFOIITUX BBICOKOIPOHMIIAEMBIX OTIOXKEeHUH - 8,6016,0 M/cyT.

Ilo ecTecTBEHHBIM YCIOBHMSM paccMaTpuBaemasi TEPPUTOPHUs OTHOCHUTCS K 30HE
c1ab0pEeHUPOBAHHBIX MOA3EMHBIX BOJA. OJHAaKO MPU OPOLIEHHUH pHUCA MPOUCXOIUT PE3KUH
MOJBEM YPOBHS TPYHTOBBIX BOJ, YTO BBI3bIBACT (DOPMHPOBAHUE HPPUTALUOHHO-TPYHTOBOTO
cToka B cTopoHy p.Ceipaapbsi. ['pyHTOBbIE BOABI - MpECHbIE WIH CclIa0OMUHEpaTIU30BaHHbIE,
UMEIOT cnabyl0 €CTeCTBEHHYIO MPOTOYHOCTh. Jl0 OCBOGHHS 3€Melb TPYHTOBBIE BOIBI
MMOBCEMECTHO 3aJIieTaIM Ha TIIyOuHe 2-3 M Ha MMEepBOi HAAMIOMMEHHOW Teppace MaccuBa U 3-5 M -
Ha BTOpPOU Teppace.

Ha I-oii ouepenn Kei3puikymMckoro maccuBa K03 PUIUEHT OPOILICHHS 3eMelTb

F
KO3 = =,
F8
rjae
Fo — opolaemas Iomaip,
FB — BaJIoBas IJIOIIA/b, paBeH B cpeanem 0,67.

Mbl u3yuunu BOAHO-coyieBble OanaHcel [-0if ouepenu KBI3BUIKYMCKOTO MacCHBa,
COOTBETCTBYIOIINE COBPEMEHHBIM YCIOBUSIM.

OOuuii BOAHO-COJIEBOM OanaHc paccuntanu o ypaBHenuio C.dD.ABephaHOBA:

AW:WK _WH :Oc +M+@MK +BK0C _(H+T)_VZZK¢)C _Oom
C= Cu + C¢MK + ngdc - Cﬂkdc -C. -
A ’ ‘ n-o _1/ra,
rac
WH u WK - 3a11acChbl BJIaTru B TPEXMETPOBOM CJIO€ IMOYBOIPYHTOB B HaA4YaJI€ U B

KOHIIE BEreTalnu, M3/ra;
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O, - aTMOCQEPHBIE OCAJIKU, IPUHATHIE 11O JaHHBIM METEOCTAHIIMH
«Yapnapa», Mm;
AW uaC - M3MEHEHUs 3alacoB BJIaru U coJiel B OalaHCOBOM KOHTYpe.

3anacel BJIArM B 30HE a’palluy OINPENENsUIM, HUCIOJb3ys SMIHMPUYECKHE 3aBHCUMOCTH,
ycranoBieHHble HITO CAHUNPU nnsa Kei3puikymMcKoro Maccusa:

W =274H =0,5, m’/ra,

rae
H - TIyOuHa YPOBHS ITPYHTOBBIX BOJ, M;
o) - aTMOC(beprIC OCaaKH, MPUHATHIC IO JAHHBIM MCTCOCTAHIINHN
¢ «Yappapa», Mm;
AW n,C - M3MEHEHHMs 3aIacoB BJIaru M cojiei B 6alaHCOBOM KOHTYpe

- B0J103a00p Ha paccMaTpUBAaEMOM TEPPUTOPHH, IPUHATHIN 1O

M naHHbIM Kei3buikyMmckoit YOC, MITH.M®
- ¢punbpTpalmoHHble MOTepu U3 KbI3bUIKYyMCKOTO MarucTpaabHOTO
2 KaHaJja, MPUHSITHI M0 TaHHBIM HAaTYpHBIX ucciaenoBanuit HI1IO
CAHUUPU, m’/ra;
B - BOJIONO/1a4a U3 CKBAXXUH BEPTUKAJIBHOTO IPEHAXkKA KOJJIEKTOPHO-
noe npenaxHoit cetu (KJAC), M°/Ta;
yii - CTOK KOJUIEKTOPHO-APEHAXKHBIX BOJI C pacCMaTpUBAEMOM
noe TEpPUTOPUU M°/Ta;
a - BBIKJIMHUBAHUE TPYHTOBBIX BOJ B TOPU3OHTAIBHBIN JpPEHAK M>/Ta;
2

onpexaeneHHbi mo [11]:

K, Td, o s
ﬂg_w( op. )aM ra;
LC—)-1

[, -d

yo.

rae
K, - K03QPUIMEHT QUIBTPAIHN TOKPOBHOTO MEIIKO3eMa, M/CYT;
T - HACJIO CYTOK B MECHIIE;
L, - yaenbHast npoTsbkeHHocTh KJIC, m/ra;
d - CMOYEHHBIU NEPUMETP, M;
h - T1yOMHa TPYHTOBBIX BOJ, M;
A, - 00BbEM OTKAYeK M3 CHCTEMbl BEPTHKAIBLHOTO APEHAXaA, M /Ta;

paccuuTaHHbIi no [11]:

q., -86,4-T-n-KIIPC |
, == 7 , M /Ta;

rae
e - CpemHWM pacxox CKBaXHHBl BEPTUKAIBHOTO JApeHaxa, Ji/c,
NPUHATHIN 10 TaHHBIM HaTypHbIX u3mepenuiit CAHUNPH,;
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n - YHUCJIO CKBAXUH,

KIIPC - ko3QULUHEHT TOoJNe3HON paboThl CHUCTEMBI BEPTUKAIHHOTO
JpEHAXKA;
F - BajoBas IJIOIIAb, Ia;
11-0 - Pa3HOCTh MPUTOKA U OTTOKA I'PYHTOBBIX BOJI 3a MpEENbl MacCHBa;

ONpelesieHa IIyTEM IIOCTPOEHUs KapT TUAPOU3OTUIIC HAa OCHOBE
JNaHHBIX HAONIONIGHUH peXHMa TPYHTOBBIX BOA UWMKEHTCKOTO
OI'M?3;

u+rT - CyMMapHO€ HCHapeHue M TpaHcnupauus ¢ Tteppuropun [-oit
ouepenu opoureHust KeI3plIKyMCKOro MaccuBa, M /ra.

BennunHy wucnapeHMs M TpaHCIMpPALMM pHUCAa ONPEAEISNIM Ha ONBITHOM YYacTKe ¢
HCIIOJb30BAaHUEM cocynoB-ucnapurenei 3aiiuesa B.b. [lokazarenu »sBamorpaHcnupanuu
JIOLIEPHBI, OBOLIE-KOPMOBBIX, KOPMOBBIX, CaZOB M BUHOTPaAHUKOB MPUHATH MO AaHHBIM [10].
Bennunnaa BomONOTpeOsIeHNs KaMBIIIOBOTO TPOCTHUKA TPUHATA 1O NaHHBIM [5,7]. Benmunna
HBANlOTPAHCIIUPALMM B HEBEreTallMOHHBIA mepuoja paccuutaHa no ¢opmyne bnelitnu u Kpuana

[11]:

ET, =0,458-Ki-P(17,8+1°), MM,

3nech
- KO3(p(UIHKEHT, 3aBUCALIMN OT BHJA PACTUTEIBHOTO
Ki MOKpOBa (711 HEBEreTallMOHHOTO IIe- pHuoAa MOXKHO
NPUHSTH paBHBIM 0,2, KaK JUIsl ITyCTBIHHBIX YYaCTKOB);
- MPOJOJKUTEIHLHOCTh JHEBHBIX YaCOB B JAHHOM MECSIIE,
P % oT romoBoil cyMmbl (ans HOsSOpsS — 6,72; nexalOps —
6,52; suBaps — 6,76; despamns — 6,73 u mapra — 8,33;
t - CpelHEMECYHas TeMIepaTypa Bo3ayxa, °C;
C.»ChisCoiesCowe>Chy - comepikanne colmell B COOTBETCTBYIOIIMX DIIEMEHTAX

BOAHOro OanaHca, I/JI.

B Ta6n.1 - 2 mpuBeneHsl pakTuveckue oOIIME BOIHO-COJIEBBIe OamaHChl [-oif ouepenu
Ke3puikymckoro maccuBa 3a 1989-1991 rr. B mpuxomgHoil yacTu o6miero BogHOro Oananca
HanOonbmui ynenbHbil Bec (68-70 %) 3aHUMaeT B0103a00p, B PACXOAHOM YacTH - CyMMapHas
TpaHcnupalus u ucnapenue (64-69 %). Crox KJIC B pacxoaHoit yactu coctanisieT 29-31 %.

Koaddunuent BogoorseneHus:

— ﬂ KOC
’ Oc +B+®MK +BK()(?

=0,29; 0,32.

Jlons oObeMa OTKaueK M3 CHCTEMbl BEPTUKAIBHOTO JpeHaxka B obmem crtoke KJIC
coctaBisier 9-9,7 %, 00beM BBIKIMHMBAHUSA TPYHTOBBIX BOJ B OTKPBITBIH TOPU30HTAJIbHBIN
IpeHax u Kojuiektopa — 46,7-59,3 %, a nons cOpocHeix Bog - 31-44,1 %. Jlons cObpoca ot
BOJI03a00pa Ha opomaemsbie mosst - 15,7-24 %. Kak ykaspiBasioch paHee, OpOCUTEIbHAs BOJa
MOJIAeTCsl MOYTH TOJHOCTHIO HA PUCOBBIE IOJISI, TOITOMY OTHOLIEHHE 00BEMOB cOpoca BOJBI K
IIOIIAISIM, 3aHSTEIM [IOCEBAMH PHCA, COCTABISIET 5687-8957 m'/ra.

Cpenssisi ypoKallHOCTb OCHOBHBIX CEJIbXO3KYJbTYp — pHUCA, JIIOUEPHBI U 3€PHOBBIX - B
IIEJJOM BO BCE€ TOALI HAOMIONEHUN ObLIa OTHOCHTEIBHO BEBICOKA, 3a HCKiIodeHneM 1991 r.
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YpoxallHOCTh puca cocTaBWia B cpenHeM 58,6 1/ra, a MO OTIAEIbHBIM XO3SMCTBaM JOCTHUTaa
65-70 u/ra npotus npoektHoi 30 1/ra.

K BaxkHeWIIuM pesyibTaTaM MOXHO OTHECTH ciexayromiee. I1o naHHBIM uccineqoBaHU
BOJ/IHO-COJIEBBIX 0aJaHCOB, OIMBITHBIX MPOU3BOJCTBEHHBIX UCIIBITAHUN, HATYPHOI'O 00CIIeIOBaHUS
COBPEMEHHOI'0 TEXHUYECKOI'0 COCTOSIHUSA TUAPOMEINOPATUBHBIX COOPYKEHUMN, TPOBEACHHBIX Ha
opomaemoM Kb13buikyMckoM Maccuse B 1989-1991 rr., ycTaHOBIEHO, UTO OPOCUTEIBHBIE HOPMBI
pHuca M €€ COCTaBJISIONINE UMEIOT BEJIMYMHBI, yKa3aHHbBIE B TA0I. 1.

Tabnuna 1.0pocutenbHbIe HOPMBI pHCa U €r0 COCTABIISIIONINE

Iomwans Hacrpime
Heprox o1y, Enun. HUE Cépoc Ucnapen | Tpancnu | @unbTpa Beero
a H3M. MIOYBOTP ne panus ust
YHTA.

1-if rox 70,0 M°/ra 8062 8010 4372 7140 19342 47125
% 17,1 17,0 9,2 15,1 41,6 100

2-iiron 56,0 M°/ra 3260 6404 5806 7030 19536 42036
% 7,75 15,5 13,8 16,7 46,2 100

3-iirox 40,0 M°/ra 3020 2292 4960 7920 17962 36154
% 8,35 6,34 13,7 21,9 49,7 100

[Ipu coBpeMEHHOM TEXHHUYECKOM YpPOBHE MOJIOPHO-PETYIUPYIOMINX COOPYXKEHHI Ha
PUCOBBIX KapTaxX IIOJHOCTbIO HCKIIOYUTh OpraHU3alMOHHBIE COpPOCHI C PHCOBBIX UYEKOB
HEeBO3MOKHO. Ha prcoBbIx kapTax 00beMsI copoca coctapmsior 2300-8100 m*/ra mwiu 6,4-17,0 %
OT BOJIONOJIaYM. DTU COPOCHI UCIIOJIB3YIOTCS HA OPOILICHUE HUKEPACIIOJIOKECHHBIX 3eMEIb IyTeM
MepeKayky BOJbl BPEMEHHBIMH HACOCHBIMHM YCTaHOBKAMU.

B coBpeMeHHBIX HPHUPOJHO-XO3IMCTBEHHBIX YCIIOBUSAX, Ha IOYBAX C OTHOCHTEIBHO
MaJIOMOIIHBIMU U BBICOKONPOHUIIAEMBIMH  CYTJIMHHCTO-CYNECYaHBIMH  OTJIOKECHHUSIMU,
MOJICTUIIAEMBIMA MOIIHBIMH TECYAHBIMU TOPH30HTaMH, C MpeoOjaJaHueM B PaCTUTEIHHOM
MMOKPOBE KAaMBIIIOBOTO TPOCTHHKA (QUIbTpAMS C TOBEPXHOCTH YEKOB HMeEET OOJbIION
(dakTuueckuii 00beM U cocTaBiseT Ha [-0i HanmoliMeHnHou Teppace 19,6-19,3 TbIC.M3/Fa, a Ha II-
oit - 10 17,9 Teic.M/ra. Boibmne 00bEMBI BEpPTHKATBHONW (HIBTPALMH M COPOCOB C YEKOB
MMEIOT TAaK)Ke€ MOJIOKUTEIbHBIN 3()(PEKT, MOCKOIBKY MO3BOJIAIOT MPU BO3pPOCILICH MUHEPATU3aLUN
MOJIMBHOM BOJbBI TMOAAEPKHBAaTh B YEKaX ONTUMAaJbHYIO MUHepanu3auuio. OuibTpalloHHbIE
BOJBl C TMOBEPXHOCTH YEKOB TIOCTYNAalOT, TIJIaBHBIM 00pa3oM, B OKpY’XKAaloUIUe 3EeMIIH,
CcrocoOCTBYsI MOJBEMY YPOBHSI TPYHTOBBIX BOJ. DJTa BOJa pacXxoAyeTcs Ha BOJOMOTpeOieHue
JIOLEPHBI, OBOIIE-KOPMOBBIX KYJBTYp M KaMbIIIOBOTO TPOCTHUKA. OOBeM MHDUIBTPAIIMOHHBIX
BOJ C YEKOB, pAacXOAyeMbli Ha OTTOK B OKpYXalollMe€ pHCOBBbIE TOJI U YKa3aHHOE
BozomnoTpedienue, coctaniuseT 78-80 % ot oOuiero oobemMa HHPUIBTPALIUU C PUCOBBIX YEKOB.

B ycnoBusix I-oii ouepenn KbI3BUIKYMCKOTO MaccuBa C BBICOKONPOHUIIAEMBIMM Ha
OOJBIION TUIOHIAAN AJUTIOBUAJIBHBIMU TOKPOBHBIMU OTJIOKEHHUSIMH, MOJICTHIAEMBIMU TMECYaHO-
IPaBEIUCTHIM TOPU30HTOM, HENNb3 HE O0ONTUCH 0€3 MCMOIb30BaHUS MPOTOYHOCTH HA PUCOBBIX
yekax M 0e3 cOpocoB. OnHAKO MOANOPHO-PETYIUPYIOIIUE COOPYKEHUST Ha KapTOBBIX
OpOCHUTENISX, PUCOBBIX Y€KaX M KapTOBBIX cOpocax H3-3a KOHCTPYKTHUBHBIX HEIOCTATKOB U
MJIOXOT0 TEXHUYECKOE COCTOSTHUE MPAKTHYECKH HE pabOTarOT, UTO HE TO3BOJIAET PETYIHMPOBAThH B
YeKax He TOJIbKO BOJHO-COJIEBOM PEXHUM, HO U COPOCHBIE C HUX BOJIBI.

Takum o0pa3oMm, B pe3yJbTaTe HWCCICAOBAHUN BBISBICHBI NPUYMHBI OTKIOHEHHS
(haKTUYECKUX OpPOCUTEIBHBIX HOPM pHca OT MNPOEKTHBIX, pa3paboTaHa METOJUKa pacyeTa
NOTPEeOHONW OpPOCHUTENBHOM HOPMBI pHCa, YUYWUTHIBAIOUIAs OCHOBHBIC BIMSIOMINE (HAKTOPHI;
o0ocHOBaHa moOTpeOHas OpocCHUTeNlbHAas HOpMa puca IS COBPEMEHHBIX MPUPOJHO-
XO3SMCTBEHHBIX YCJIOBUM U TEXHUYECKOTO YPOBHS THAPOMEIHOPATUBHBIX COOPYKeHUU [-i1
ouepenu KbI3bUIKyMCKOTrO Maccusa.
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YK 631.416:54-38

PEKOMEHOYEMbIE MEJIMOPATUBHbIE PEXXUMbI
OPOLWUWAEMBIX 3EMEJIb B YCNTOBUAX AEPULIUTA BOObI

SxyooB.X.U., 'aunnazapos.H.A.,
(HULI MKBK, CAHUMPU nm.B.J[.2Kypuna)

B nacrosimee Bpems B OacceliHe ApajbCKOro Mops M3 00IIero oobeMa pacrosiaraeMbix
BOXHBIX pecypcoB mopsizka 110 - 115 kM oxomo 90 - 92 % HCIONB3YeTCS B CEIBCKOM
X03SHCTBE, 3a CYET KOTOPOro B peruoHe dopmupyercs 39 — 40 KM, a IpH CpeHeH BOJHOCTH -
36 — 38 kM’ BO3BpAaTHBIX BOA. M3 00IIero o6bemMa BO3BPATHEIX BOX 32 - 35 KM’ IPHXOIMTCS HA
JI0JII0 KOJUIEKTOpHO-ApeHaxHoro croka (K/C).

U3 obmero o6sema KJIC okono 51 % (18 — 20 kv’) BO3BpAmAETCst B CTBOJ PEKH, BHOCS B
Hux 6onee 110 - 115 maH T. conmell. DTO MpHUBENO K PE3KOMY YXYAIIEHUIO KadyecTBa PEUHBIX
CTOKOB BCEX PEK M Ha BCEX ydacTKax (OT MCTOKa A0 YCTbsl) ocoOeHHO, pek Ceipaapbs u
Amynaped. B uX BepxHeM Te4eHMM MMHepaiu3anus BOJbl yBeauuuiauch Ha 0,2 - 0,3 r/m, B
cpennem Teuenun — Ha 0,5 - 0,7 r/1, a B HikHeM - Ha 1,0 - 1,5 r/n1. B pesynbrare yBenununiaach
MHTEHCUBHOCTb 3aCOJICHUsI OPOIIAEMbIX 3€MeJIb, BO3POCHa NOTPEOHOCTh B BOJE JUIsl PACCOJICHUS
[0YB M IOJIMBOB CEJIbCKOXO3SIMCTBEHHBIX KYJbTYp, CHM3UJIACh HPOAYKTUBHOCTb 3€MEIb HU
opocuTenbHO# Boabl. Takoe mosoxxeHue TpedyeT pazpaboTKHU HOBBIX MEITHOPATUBHBIX PEKUMOB
BOJIOXO3SIICTBEHHBIX 30H, OOECIEUMBAIOLIMX YMEHBIIEHWE BOAO - M COJEOOMEHAa MEeXAy
OpOIIAEMBIMHM 3E€MJISIMH M pEKaMH, YyJIydllleHHEe KayecTBa pPEYHOW BOJbI, M, CJIEIOBATENIbHO,
3¢ PeKTUBHOE Pa3BUTHE OPOIIAEMOTO 3EMJIICACITHS.
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Kputepun BbIOOpa MeIMOPaTUBHBIX PEXKHMOB, YCTAHOBICHHBIX paHEE HE COOTBETCTBYIOT
COBPEMEHHBIM BOJJOXO03HCTBEHHBIM YCJIOBHSM, MOCKOJBKY MX, MOKa3aTelu ObLIM ONpeleieHbl
Ui miepuona  paboThl  MENHOPATHBHBIX CHCTEM, KOTJIa OHH HMMEJIH JOCTaTOYHYIO
paboToCIOCOOHOCTH, H, ITaBHOE, B pErMOHE OTCYTCTBOBAN Je(ULUT BOJAHBIX PECYPCOB.

JUis HampaBJICHHOTO PEryJIMPOBAHHUS MEIMOPATUBHBIX PEXUMOB IIOYB HEOOXOJMMO
YCTaHOBUTH NMPUYMHHO-CJIEICTBEHHbIE CBA3M MEXAy cpeiod (BOAHOE, BO3JAYIIHOE, COJIEBOE U
MUTATEIBHOE COCTOSTHUE KOPHEOOMTAaeMOH TONIIHN), YIPaBISIOMKUMH (hakTopamu (BOJOIMOAYa,
JIpEeHaX, arpoTeXHUYECKHE MpUEMbl M JAp.) U HHAUKATOPOM HUX B3aUMOJCHCTBUSA (pOCT U
pa3BUTHE BO3JENBIBAEMON KyJbTYphl). [JaBHas 3amaya 3aKiIiO4aeTcs B PEryJUPOBAHUU
MOCTYIJICHHS BJaru B 30HY a’pallii, a BMECTE C Hell U coJiel U3 pa3lInYHbIX UICTOYHUKOB, YTOOBI
BbIOpaHHBIM OJaronpusTHBIA BOJAHO-COJEBON PpEXHUM KOPHEOOMTAaEMOMl 30HBI COXpaHsUICS, a
CpEIICTBAa €ro JOCTH)KEHUs (OpOLIeHHEe, IpeHak U Jp.) ObIM HauBbIroAHeHmuMmu. s 3Toro
HEOOXOIMMO 3HATh: JOMYCTHMYIO TiIyOuWHy ypoBHS TpyHTOBBIX BOJ (YI'B), kputnueckyio
MUHEpaJIU3alHI0 TPYHTOBBIX BOJ M KPUTHUYECKUH 00BbEM JPEHAKHOTO CTOKA.

OcHOBHBIE  TOKa3aTeId  MEIHMOPATUBHBIX  PEXKUMOB  JOJDKHBI  IMPOBEPATHCS U
YCTaHABJIMBATHCS C YYETOM CIIOXKMBIIHUXCS COBPEMEHHBIX BOJOXO03WCTBEHHBIX YCIOBUH (TabII.
1) B cnenyromel nociaea0BaTeIbHOCTH.

Pacxon (ucmapeHue) rpyHTOBBIX BOJ B 30HY a’pallid MPU Pa3IMYHOW IiTyOMHE YpPOBHS
TPYHTOBBIX BOJ omnpexaensiercs no ¢popmyne C.A. ABepbsiHOBa:

n

E=E,|1- 1 (1)

b

Kp

riae E, — unapsemocts, Mm; H — rmy6una YI'B, m; Hy, — kpuTHueckas riryOuHa 3aaeraHust
TPYHTOBBIX BOJ, P KOTOPOW HAUMHAETCS UX WCIAPEHHE, M; N — MOKa3aTellb cTeneHu (Oepercs
13 TaOauIbI 2).

[Ipu aTOM BenmuunHa Ej onpenensieTcs no 3aBUCUMOCTH

E,=0,00144(25+t)**(100-a), ()
rie t — cpeHeMecsyHas TeMreparypa Bo3ayxa, C% a - cpeqHeMecsiyHas OTHOCHTE bHAsI
BJIAJKHOCTH BO3yXa, %o.
3HaueHus napametpoB K popmyie (2), (H.T.Jlakraes,1978)

Tabnuma 2
Tun noussl Hyp n Tun nousel Hyp n
Cynecu 2 1,50 Tsxensle CyriIMHKA 3,5 1,9
Jlerkue cyrimHKu 2,5 1,60 I'munen 4,0 2,0
CpenHue cyriIMHKU 3 1,75

JUis ompeaeneHuss pacxofa TPYHTOBBIX BOJA B 30HY adspallii  HCIOJIb30BaHbI
cpenHeMecsiuHble B cpenaHeM 3a 100 jeT MeTeopoiIorMYecKrhe NapameTpbl COOTBETCTBYIOIIMX
METEOCTAHLIUNA. YMHOKEHHUEM PacXo/ia TPYHTOBBIX BOJ B 30HY a’palli Ha WX MHUHEpAIHU3AIUI0
olpesieieHa BEIMYMHA HAKOIUIGHHS COJIeH B 30HE a’paluyl 3a BETETAIMOHHBIH MNEPHUON U
MOCTPOCHBI KPUBBIE 3aBUCHUMOCTH 3TOM BEJIMYMHBI YPOBHS M MHUHEPAJIU3ALUU T'PYHTOBBIX BOJ
JUIsl Bcex oOnactel pecnyOnauku (KpuBble 3aBUCUMOCTH Ha npumepe ChlpapbUHCKONW oOjacTu
npuBoasaTcs (Ha puc.l).

[TotoM ¢ yd4eroM mpeaenbHO JOMYyCTHMON BEIUYHHBI 3aCOJCHHS IIOYB IO KPUBBIM
3aBHCHMOCTH BEJIMYMHBI HAKOIUICHUS COJICH OTpe/IeIeHbI JOIYCTUMBIE TITyOUHBI TPYHTOBBIX BOJ
B CpeJHEM 3a BETreTallMOHHBIA Tmepuoja. B pacuerax 3a mpenenbHO TOIMYCTUMYIO BEIUYHHY
3acOJIEHUs] MOYBHI NPUHATA ciabas CTENEHb 3acojeHHsA. B Tabn. 3 mpuBOIATCS IOMyCTUMBIE
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IIyOMHBI TPYHTOBBIX BOJ B CpPEIHEM 3a BEreTAalMOHHBIM MEepHUoJ] Ha 3eMJSAX C CyJb(aTHBIM
3acoJieHHeM, B TabI. 4 - Ha 3eMJISIX C XJIOPUIHBIM 3aCOJICHUEM.

Kputnueckass MuHepanu3auus TPYHTOBBIX BOJ HpHU  JOMYCTUMOM  HIpPHUPOCTE
KOHIICHTPALIMKM COJIe B MOYBEHHOM PAacTBOpE a 3aJlaHHOW TIyOWHE TPYHTOBBIX BOJ, KOTOpas
MTOKa3bIBA€T KOJMUYECTBO WCIAPUBIIMUXCA BOJ C YYETOM MUHEpAIU3ALMH OPOCUTEIBHON BOIBI,
ompenensercs no Gopmye:

C-C)W-0,*M
S (3)
E

rae C — KOHUEHTpalus I[OYBEHHOTO pPacTBOpa pacyeTHOrO CJIOs Ha KOHeEl
BETETAIMOHHOT0 TIEPUoa ISl XJIOpUIHO-cyiabhaTHoro 3aconenus (10-12 r/m); C; — 1o ke, Ha
Hayajo Beretanuu (2 r/m); w — BIQXHOCTh MOYBBl Ha YPOBHE HAWMEHBIIEH BIAro€MKOCTH 3a
BBIUETOM HE — pPAaCTBOPSEMOro, obobema (TUTPOCKONMHUYECKasl Biara) JJIsi CyINEeCUaHBIX IOYB
(120 mm), nerkux cyrnuHKOB (135 MM), cpeaHux cyriauHKOB (155 MM), TSOKENbIX CYTJIMHKOB
(180 MM), m rmmHHCTBHIX MOYB — 210 Mmm/M; E — konmmuecTBa HMCIapUBIIMXCS 32 BETETAIUIO
ITPYHTOBBIX BOJ, MM; O, — OpOCHTEIIbHAs HOpMa, M°/Ta; M,p — MHHEpanu3anus OPOCUTEIbHOU
BOJIBI, T/11.

Y CcTONYMBBEI MHOTOJIETHUI COJIEBOM PEKUM IOYB IPU KPUTUUECKUX MUHEPAIIU3ALUU U
YI'B MoxeT ObITh, 0O€CIIeYeH IPU YCIOBUHU yAAIECHHS CE30HHOIO MPUPOCTA COJIel B TEUEHUE
roja.

BennunHa MUHMMaIbHO HEOOXOAUMOTr0 00BEMA IPEHAKHOTO CTOKA ISl yJlaJeHus coiei
13 TIOYUBBI C OPOLIAEMBIX MOJIEH ompenensercs no Gopmyne:

(C-C)Hxw
Py @
p
rae M rp — MuHepanu3anus rpyHTOBBIX BOJI.
KonnuecTBo NOCTyNUBUIMX ¢ OPOCUTENIBHON BOIOH coneil coctaBUT Opx Mgy, 4TO
TpeOyeT TOMOJTHUTEIBHOTO APEHAXKHOTO CTOKA B 00BbEME:
D xM,,
AD =—-—, (5)
M

ep
[ToncraBnsis, B 3aBUCUMOCTS (5) 3HaYeHus D, moxydum:

_ (C—Cl)xWxMUp

AD 5
sz

(6)

BenuunHa cyMMapHOIo roJJoBOro KpUTUYECKOI0 CTOKA onpezensercs GopMyoi:

(C—C1)><W+(C—C1)XW><Mop _(C=C)xw
M M,

ep

M,
D=D,+AD = 1+ (7)

ep ep

3emsin Bcex oOnacTeil pecnyOJIMKM OpOLIAIOTCA JOCTaTOYHO JIOJro€ BpeMs U HUX
3aCOJICHHE MO0 OTHOCHTCS B OCHOBHOM K cyjib(aTHOMYy THITy. [lo3TOMY pacyeTsl KpUTHUECKOU
MUHEpaJIU3ali IPYHTOBBIX BOJ U KPUTHYECKOTO0 00bEMa JPEHAKHOI'0 CTOKA NMPOU3BEAEHBI AJIs
YCJIOBUH TOJAEpPKaHUSI JOMYCTUMOM TINIyOMHBI TPYHTOBBIX BOJI Ha 3€MJSX CYyJIb(aTHOIO
3aCOJIEHHsI C Yy4YETOM CYILECTBYIOIIEH MHUHEpaIu3allMid OpOCUTENbHBIX BoA. IIpu TeHneHunu
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MOBBIIMICHUSI MUHEPAIU3AIMHA OPOCUTEIHLHONW BOJIBI, OCOOEHHO B CPETHEM U HUIKHEM TCUCHUHU PEK
Awmynapsu u Celpaapbu, TpeOyeTcs epecyeT BeTUYMHBI IPEHAXKHOTO CTOKA.

OCHOBHBIE TIOKA3aTeJIM MEIMOPATHBHBIX PEKUMOB, PEKOMCHAyEeMbIC IS 00JlacTei ¢
EJIbIO MOAICPYKAHUS MEITHOPATHBHOTO 0JIArOMOIYYHUsl OPOLIAEMBIX 3EMEJIb, TIPUBOSTCS B TAOJI.
5.

JlomycTuMble TJIyOWHBI TPYHTOBBIX BOJI B CpPEIHEM 3a BErCTAlMOHHBIH MEPHO/I,
pUBEJCHHBIC B Ta01. 3 U 4, MOKHO UCITOJIB30BATh JIJIsSI COCTABIICHHUSI MEJIMOPATUBHOTO KaJacTpa.

dakTUYeCKUil IPpEeHAXKHBIN CTOK BO BCeX 00yacTsaX, kpome PecnyOnuku Kapakanmakcran
U AHIMXaHCKOU 00siacTu, BhIe B1,5-2,0 pa3a KpUTHUUECKOTO APEHAXHOTO cToka (Tadi. 1). s
MOJIJICPKAHUS ONTHMAJIBHOTO BBOJHO-COJIEBOTO PEKUMa OPOIMIAEMBIX 3€MEIb M yYMCHbBIICHUS
BBEIHOCA COJIEH B pPEKun BOHOXO3ﬂﬁCTB€HHBIM OKCINTyaTallUOHHBIM OpraHHu3alUuiIM HCO6XOZII/IMO
o0ecneYnTh pEKOMEHIyeMbIC TIOKa3aTEeIM MEITMOPATUBHBIX PEXKUMOB (TabII. 5).
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Tabnuma 1

XapaKTepruCcTUKa COBPEMEHHBIX BOJOXO03SIMCTBEHHBIX yYCIOBUI

Brimensembie TMMUTHI BOJ103a00pa U3 HCTOYHHKOB Bogomnonaua Munepanu3anus, /71 O61eM
MITH.M THIC.M /T Ha TOYKax JpeHa- Hpenax-
O6aacThb. Bblaea OPOCHTENh | TPYHTOBOM HOTO HbIH
3a 3a X03SUCTBA . MOJYJb,
3arong 3aron HOU BOJBI BOJbI CTOKa,
BEreTaIuio BEreTaluio | 3a BETETAILUIO, 3 J/cek/ra
3 TBIC.M’/Ta
TBIC.M/Ta
Pecrrybmca. 7868,0 6197,0 15,7 12,4 10,4 1,12 2.57 5,46 0.17
Kapakannakcrtan
AnyKaHcKas 2741,0 2291,0 9.9 8,3 7,1 0,64 1,49 3,46 0.11
Byxapckas 3964,0 2841,0 14,5 10,4 9,2 1,02 5,75 7,96 0.25
Jxuzakckast 2160,6 1724,0 7,3 5,8 5,2 1,51 4,24 4,02 0.13
Kamkanappunckas 5520,0 4620,0 11,0 9,2 8,2 0,94 3,50 4,14 0.13
Hapowiickas 1430,6 1030,6 11,5 8,3 7,4 0,97 2,38 8,33 0.26
Hamanranckast 2082,0 1852,0 7,5 6,7 5,7 0,54 1,21 8,09 0.26
Camapkanjackas 2775,0 2450,0 7,4 6,6 6,1 0,39 1,06 4,20 0.16
CypxaHJapbUHCKas 3800,0 3196,0 11,5 9.6 8,4 0,66 1,73 3,61 0.11
CoIpaapbUHCKast 2430,0 1980,0 8,1 6,6 6,3 1,22 5,44 6,61 0.21
TamkeHTCcKas 3335,7 3032,0 8,5 7,8 6,6 0,47 1,78 6,84 0.20
depraHckas 3605,0 2687,0 10,1 7,5 6,3 0,75 2,07 8,05 0.26
Xope3MmcKkas 4429.0 3224,0 16,1 11,7 9,7 0,83 2,05 12,10 0.38
HTtoro 46141,2 37125,2 10,8 8,7
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Tabnwuua 3

O6macTs

I[OHYCTI/IMLIG CPCAHCBCTCTAIMOHHBIC FJIY6I/IHI)I 3aJICTaHuA YPOBHA I'PYHTOBBIX BOJ Ha OpOIIACMbIX 3C€MJIAX

C Cy.]'IB(I)aTHBIM 3aCOJICHHUEM

I'panysioMeTpUYECKH COCTAB [10YB U MOJCTUIAIOIIUX IOPOJ

CpenHeBereTanioHHbIE TIYOHHBI 3aJIETaHIs TPYHTOBBIX BOJ (M) MPH MUHEpaTH3alUuU

Cymechb Jlerkue cyriamHKu CpenHue CyriInHKA Tsixenple CyrJIMHKU ['nuna
1-3 3-5 5-10 1-3 3-5 5-10 1-3 3-5 5-10 1-3 3-5 5-10 1-3 3-5 5-10
Pecny6mukaKapakamnakcran | 1,1-13° | 1,5-16 | 1,6-1,7 | 1,3-1,6 | 1,8-1,9 | 2,0-2,1 | 1,5-1,8 | 2,0-2.2 | 2,3-2,5 | 1,7-2,0 | 2.2-2.5 | 2,6-28 | 1,822 | 2.5-2.8 | 2,9-3,1
AHIKAHCKAS 1,0-.1,3 | 1,4-1,5 | 1,6-1,7 | 1,2-1,5 | 1,7-1,9 | 2,0-2,1 | 1,4-1,7 | 1,921 | 2324 | 1,5-1,9 | 2,124 | 2,6-2,7 | 1,7-2,1 | 2,4-2,7 | 2,831
Byxapckas 12-14 | 1,5-1,6 | 1,7-1,8 | 1,5-1,7 | 1,820 | 2,122 | 1,720 | 2,123 | 2425 | 1,922 | 2,426 | 2,729 | 2,124 | 2,629 | 3,032
JUKM3aKCKas 12-13 | 1,5-1,6 | 1,9-1,8 | 1,4-1,7 | 1,82,0 | 2,122 | 1,6-1,9 | 2,123 | 2425 | 1,821 | 2,326 | 2,7-2,8 | 2,024 | 2,628 | 3,0-32
KarlikagapbuHCKas 12-1,4 | 1,5-1,6 | 1,7-1,8 | 1,5-1,7 | 1,9-2,0 | 2,1-2,2 | 1,7-2,0 | 2,1-2,3 | 2,425 | 1,922 | 2,426 | 2,729 | 2,1-2.4 | 2,6-2,9 | 3,032
Hasowiickas 12-13 | 1,5-1,6 | 1,7-1.8 | 1,4-1,7 | 1,820 | 2,122 | 1,6-1,9 | 2,123 | 24-25 | 1,8-2,1 | 2,3-2,5 | 2,7-2,8 | 2,023 | 2,6-2,8 | 3,0-3.2
Hamanranckas L1-1,3 | 1,4-1,6 | 1,6-1,7 | 1,3-1,6 | 1,7-1,9 | 2,0-2,1 | 1,4-1,7 | 2,022 | 2324 | 1,620 | 2224 | 2,6-2.8 | 1,822 | 2,427 | 2,9-3,1
CamapkaHicKas 1,1-13 | 1416 | 1,6-1,7 | 13-1,6 | 1,7-1,9 | 2,021 | 1,5-1,8 | 2,022 | 2.3-2,5 | 1,620 | 2,224 | 2,628 | 1,822 | 2,42,7 | 29-3.1
CypxaHIapbHHCKast 13-14 | 1,5-1,6 | 1,7-1,8 | 1,5-1,7 | 1,920 | 2,122 | 1,720 | 2,123 | 2425 | 1,922 | 2,426 | 2,729 | 2,124 | 2,629 | 3,0-32
CripaapbiHCKas 1,0-1,3 | 1,4-1,5 | 1,6-1,7 | 1,2-1,5 | 1,7-1,9 | 2,0-2,1 | 1,4-1,7 | 1,9-2,1 | 2,324 | 1,5-1,9 | 2,1-2.4 | 2,527 | 1,7-2,1 | 23-2,6 | 2,8-3,0
TauikeHTCKas 1,1-13 | 1416 | 1,6-1,7 | 13-1,6 | 1,7-1,9 | 2,021 | 1,5-1,8 | 2,022 | 2.3-2,5 | 1,720 | 2,225 | 2,6-2,8 | 1,822 | 2,5-2,8 | 2,9-3.1
depranckas 1,1-13 | 1416 | 1,6-1,7 | 13-1,6 | 1,7-1,9 | 2,021 | 1,5-1,8 | 2,022 | 2,325 | 1,620 | 2,224 | 2,628 | 1,822 | 2,42,7 | 29-3.1
Xope3mckas 12-14 | 1,5-1,6 | 1,7-1,8 | 1,5-1,7 | 1,820 | 2,021 | 1,6-1,9 | 2,122 | 2425 | 1,82,1 | 2,325 | 2,7-2,8 | 1,923 | 2,5-2,8 | 3,032

[Mpumeuanue: * mepBoe 3HaYEHUE - IS CyNb()ATHOTO, BTOPOE-JIsl XJIOPUAHO-CYTB(GATHOT'O 3aCOICHUN
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Tabnuua 4

I[OHYCTI/IMLIG CPCAHCBCTCTALITMOHHBIC FHY6I/IHLI 3aJICTaHud YPOBHA I'PYHTOBBIX BOJ] Ha OpOIIACMbIX 3C€MJIAX C XJIOPUAHBIM 3aCOJICHUEM

rpaHyJ'IOMCTpI/I"ICCKI/Iﬁ COCTaB IMIOYB U NOACTUIIAOIIUX HOpOH
O61acTD CpeniHeBereTalMoHHbIE INIyOUHBI 3ajeraHusl TPYHTOBBIX BOJ (M) IPH MUHEpaJIM3aluU
Cymech Jlerkue cyramHku Cpennne CyrIMHKHI Tsxenple CyTJIMHKU I'nuna
1-3 3-5 5-10 1-3 3-5 5-10 1-3 3-5 5-10 1-3 3-5 5-10 1-3 3-5 5-10
P. Kapakanmmakeran | 1,5-1,6" | 1,6-1,7 | 1,7-1.8 | 1.8-1,9 | 2,0-2,1 | 2.2-2.3 | 2,0-22 | 2.3-2,5 | 2.5-2,6 | 2,2-2,5 | 2,6-2,8 | 2,930 | 2,5-2,8 | 2,9-3,1 | 3,234
AHKAHCKAs 14-1,5 | 1,6-1,7 | 1,7-1,8 | 1,7-1,9 | 2,021 | 2,122 | 1,9-2,1 | 2.3-24 | 2,5-2,6 | 2,124 | 2,6-2,7 | 2,8-3,0 | 2,4-2,7 | 2,8-3,0 | 3,2-3.3
Byxapckas 1,5-1,6 | 1,7-1,8 | 1.8-1,9 | 1,8-2,0 | 2,122 | 2223 | 2,123 | 2425 | 2,627 | 2,4-2,6 | 2,7-2,9 | 3,0-3,1 | 2,6-2,9 | 3,032 | 3.3-34
JiKku3aKcKas 1,5-1,6 | 1,7-1,8 | 1,8-1,9 | 1,8-2,0 | 2,1-22 | 2223 | 2,1-23 | 2,425 | 2.6-2,7 | 2,3-2,6 | 2,7-2,8 | 2,9-3,0 | 2,6-2,8 | 3,0-32 | 3,3-3,4
KarikagapbuHCKas 1,5-1,6 | 1,7-1,8 | 1,8-1,9 | 1,9-2,0 | 2,122 | 2223 | 2,1-23 | 2,425 | 2.6-2,7 | 2,426 | 2,7-2,9 | 3,0-3,1 | 2,6-2,9 | 3,0-3.2 | 3,3-3,5
Hasouiickas 1,5-1,6 | 1,7-1,8 | 1,8-1,9 | 1,8-2,0 | 2,1-22 | 22-23 | 2,1-23 | 2,4-2,5 | 2,6-2,7 | 2,3-2,5 | 2,7-2,8 | 2,9-3,0 | 2,6-2,8 | 3,0-3.2 | 3,3-34
Hamanranckas 1,4-1,6 | 1,6-1,7 | 1,7-1,8 | 1,7-1,9 | 2,0-2,1 | 2,122 | 2,022 | 2,324 | 2526 | 2224 | 2,6-2,8 | 2,9-3,0 | 2,4-2,7 | 2,9-3,1 | 3,234
Camapkan/ckas 1,4-16 | 1,6-1,7 | 1,7-1,8 | 1,7-1,9 | 2,0-2,1 | 22-23 | 2,0-2.2 | 2,3-2,5 | 2,526 | 2,224 | 2,6-2,8 | 2.9-3,0 | 2,4-2,7 | 2.9-3,1 | 3,234
CypxaH1apbHHCKast 1,5-1,6 | 1,7-1,8 | 1,8-1,9 | 1,9-2,0 | 2,1-22 | 2223 | 2,1-23 | 2,4-25 | 2.6-2,7 | 2,4-2,6 | 2,7-2,9 | 3,0-3,1 | 2,6-2,9 | 3,0-3.2 | 3,3-3,5
ChIp/iapbuHCKas 1,4-15 | 1,6-1,7 | 1,7-1,8 | 1,7-1,9 | 2,0-2,1 | 2,1-22 | 1,9-2,1 | 2,3-24 | 2526 | 2,1-2.4 | 2,527 | 2.8-3,0 | 2,3-2,6 | 2,8-3,0 | 3,2-3,3
TauikeHTCKast 14-1,6 | 1,6-1,7 | 1,7-1,8 | 1,7-1,9 | 2,0-2,1 | 2,2-23 | 2,0-2,2 | 2,3-2,5 | 2,5-2,6 | 2,2-2,5 | 2,6-2,8 | 2,9-3,0 | 2,5-2,8 | 2,9-3,1 | 3.2-34
Deprauckas 14-1,6 | 1,6-1,7 | 1,7-1,8 | 1,7-1,9 | 2,021 | 2223 | 2,022 | 2,3-2,5 | 2,5-2,6 | 2,224 | 2,6-2,8 | 2,9-3,0 | 2,4-2,7 | 2,93,1 | 32-34
Xopesmckas 1,5-1,6 | 1,7-1,8 | 1,7-1,8 | 1,8-2,0 | 2,0-2,1 | 2223 | 2,1-2.2 | 2,425 | 2.6-2,7 | 2,3-25 | 2,7-2,8 | 2,9-3,0 | 2,5-2,8 | 3,0-32 | 3,3-3,4

HpI/IMe‘-IaHI/Ie: * nEepBOC 3HAYCHUC - IJIA Cy.]'[]:(l)aTHO—XJ'IOpI/I)IHOI‘O, BTOPOC-IJIA XJIOPUAHOTO 3aCOJICHUH
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Tabnuna 5. PekomeH1yeMble MEIMOPATUBHBIC PEKUMBI JIJIS TTOIJICPIKAHUS
MEJTHUOPATUBHOTO OJIATOMOIYYHS OPOIIAEMBIX 3€MENh

. s = . CrpykTypa Gamanca
) Y = o ° = = o
£ £ 5= | 23| 4 o S Ehe
> > El c 2 = = = 1 2 2
= = 3 2 g & =4 g = S S =
z = & ° g | g o ° 22
2 & Z 9 g g z o g = o & o &8
I > E R/ g3 = 2B = 225
=) = = =
O6acTh 8 & S = == =) 85 Ss 2g v
m = 5 R g o Z s g % 3 % s g
< s ) 2 S Z s s E S 2c
= = s 253 Z o Z 50
5 2 g E 5 g = g2 3 X o 2=
] = =S 2 8 2 8 o ez
151 5 Z2 o % o =8 g & Sy
5 e | £° | CE| T | 22| =
= = & & 5| & &5
Peciv6anka Jlerkue 1,1-1,6 2,79 8,13 0,26 32 100 100
Ka aKaJ}IIHaK-CTaH Cpennue 1,5-1,8 3,77 6,39 0,20 41 79 100
p Tsxesbie 1,7-2,2 4,86 5,93 0,19 51 73 100
Jlerkue 1,1-1,5 4,55 4,07 0,13 36 57 57
AHnmxaHcKas Cpennue 1,4-1,7 5,64 3,67 0,12 38 52 56
TsoKensie 1,5-2,1 6,72 3,73 0,12 43 52 64
Jlerkue 1,7-2,2 5,45 3,53 0,11 23 39 64
Byxapckas Cpenuue 2,4-2,5 7,35 2,88 0,09 27 31 62
TsKensie 3,0-3,2 9,93 2,59 0,08 36 28 79
Jlerkue 1,5-2,0 6,87 2,87 0,09 26 55 61
Jxu3akckas Cpennue 2,1-2,3 9,16 2,37 0,07 30 45 60
Tsoxensie 2,3-2,8 10,87 2,43 0,07 47 46 92
Kamkaran.- Jlerkue 1,5-2,0 7,39 2,47 0,07 23 30 48
I/IHCIf[aSIp Cpennne 2,1-2,3 8,58 2,40 0,07 28 29 54
Tsoxenble 2,6-2,9 11,05 2,26 0,07 40 28 74
Jlerkue 1,2-1,7 3,72 5,49 0,17 40 74 91
Hagowuiickas Cpennue 1,6-1,9 4,63 4,86 0,15 44 66 87
Tsxelbie 2,0-2,3 5,07 4,69 0,15 50 64 97
Jlerkue 1,1-1,6 5,56 3,20 0,10 39 56 52
Hamanrauckas Cpennue 1,4-1,7 5,88 3,45 0,11 45 61 59
TsKensie 1,6-2,2 7,68 3,19 0,10 48 56 65
Jlerkue 1,1-1,6 5,76 3,00 0,09 39 49 49
CamapkaHj-ckas Cpennue 1,5-1,8 6,82 2,88 0,09 41 47 49
Tsoxensie 1,6-2,2 7,81 3,07 0,10 49 51 62
CVDXAHAADE- Jlerkue 1,3-1,7 4,22 4,43 0,14 44 53 77
yimiﬂp Cpennne | 1,7-2,0 541 3,86 0,12 47 46 76
Tsoxenbie 1,9-2,4 6,41 3,95 0,12 57 47 91
Jlerkue 1,4-1,9 7,57 2,49 0,08 21 40 47
CrlprapbuHCKast Cpennue 1,9-2,1 8,62 2,46 0,08 27 39 51
Tsxelnbie 2,1-2,6 10,74 2,39 0,08 34 38 64
Jlerkue 1,1-1,6 5,17 3,42 0,11 41 52 56
Tamkentckas Cpennue 1,5-1,8 6,17 3,24 0,10 45 49 58
TsKensie 1,7-2,2 7,31 3,31 0,10 51 50 68
Jlerkue 1,1-1,6 4,78 3,92 0,12 39 62 64
®epranckas Cpennue 1,5-1,8 5,85 3,58 0,11 42 57 63
Tsoxensie 1,6-2,2 7,87 3,71 0,12 47 59 73
Jlerkue 1,2-1,7 3,75 5,27 0,17 32 54 78
XopesMckas Cpennue 1,6-1,9 4,37 5,06 0,16 38 52 80
Tsoxenbie 1,8-2,3 5,40 4,94 0,16 44 51 89
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Puc.1. KpI/IBHC 3aBHCUMOCTH BEIUYHMHEBI HAKOIUICHHS COJICH OT YPOBHA U MUHCPAJIU3AIUU IT'PYHTOBBIX BOJ] Ha OPOIIACMBIX 3CMJIAX CBIp,I[apLI/IHCKOfI o0nacTH.
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OPTIMIZATION OF CROP ALLOCATIONS BASED ON COMPARATIVE
ECONOMIC ADVANTAGES FOR VARIOUS SCENARIOS IN KHOREZM
REGION, UZBEKISTAN

IHTIYOR BOBOJONOYV, JOHN P.A. LAMERS AND CHRISTOPHER MARTIUS
ZEF/UNESCO Khorezm Project, IPSWAT Program IPS04/8P2, Project No. Uni Bonn PN 40297

ABSTRACT

Only 50% of Khorezm region’s 270,000 ha of irrigated land is classified as non-saline. Crop
diversification would contribute to better land management, reduce water use and soil deterioration
and secure profits.

A static Linear Programming model was developed for the 2001 crop year which allocated
crops by maximizing their comparative advantage — but within the bounds of existing state orders
for cotton and wheat. Several “what if” scenarios were examined, based on variations in the price
of inputs (diesel and fertilizer), price of water, water availability decreases or increases, and a
substantial decrease in cotton order. No change in crop prices was considered.

Preliminary results show that substantial increase in water efficiency can be achieved when
allocating crops according to this comparative advantage method. Alternative crops may be very
advantageous in cases of limited water supply and increased input prices. Several ideas for further
development of the model were suggested.

Introduction

Khorezm, located in the lower Amu Darya Basin and at the southern edge of the Aral Sea
Basin, is confronted with the results of the well-known ecological problems of the region which
include salinity, sodicity, hydromorphy, shallow saline groundwater, and risk of erosion (FAO,
2000). Nowadays the entire irrigated land in Khorezm is salinity-plagued which is primarily caused
by secondary soil salinization. Khorezm, the smallest administrative district of Uzbekistan, covers
an area of 6,300 kmz, of which about 260,000 ha makes up the artificial watershed consisting of

irrigated farmland where the majority of the 1.3 million people live mainly off irrigated agriculture.

Irrigation water is supplied to Khorezm from the Amu Darya River via huge irrigation systems and
often reaches the fields in open, unlined channels. Flood and furrow irrigation were, and still are the
most commonly applied irrigation techniques. The total length of irrigation canals is nearly 16,200
km, and the total drains length of drains is about 7,700 km. Irrigation has led to waterlogging of
soils, and in turn, salinization of the soil (Vlek et al. 2003). In 1994, only 50% of the irrigated land
was classified as non-saline by Central Asian standards (toxic ions represent less than 0.5% of total
soil weight) (FAO, 1997).

The export of cotton as the main crop contributes significantly to the country’s revenues. Aside
from these advantages, cotton monocropping endangers further development as it prevents farmers
from responding to market signals and from cultivating crops for which they clearly have a
comparative advantage. It is often suggested that crop diversification will contribute to better land
use, reduce water use and soil deterioration and secure profits. Agro-climatic conditions in
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Uzbekistan allow for producing a variety of agricultural crops such as potatoes, tomatoes, onions,
cucumbers, melons, sunflowers, beans and many, many other crops. These are cultivated in only
about 20 — 30% of the area where farmers can decide what they want to grow. However, most
farmers are unaware of the comparative advantage of these crops, largely because of their limited
experience (3-4 years) in private farming and decision making.

Externality in water allocation and use is another problem local farmers have to cope with. Because
water used is not directly paid for, “Dehkan” and private farmers are free to decide how to use their
water. Water allocation, distribution and water use will become a key factor in the development of
the region. But an increase in income generation in the farming communities and among the rural
poor should not come at the expense of the ecology. Potential options such as growing lower water
use crops, and investing in water conservation technologies are available which demand optimizing
the local resources.

The objective of this study is to examine the economics of optimizing water use efficiency by the
use of mathematical Linear Programming (LP) models. The model considers the entire region of
Khorezm and examines the potential economic impact of different water and crop allocations,
including the introduction of alternative crops.

Optimization model

LP principles are used worldwide for the analysis of the agricultural sector on both farm and
regional, aggregated level (Upton 1996, Hazell and Norton 1986). The objective function of the
optimization function maximizes regional gross margin as the sum of all crop gross margins in one
growing season while concurrently accounting for constraints of key resources such as water, water
use and land area. Mathematically, the objective function can be written as:

max Z = iiAij GM; (1)

J
Where:

Aj; : optimum planting area in selected district
GM;j; : gross margin, calculated as a difference between market turnover and variable costs:

GM, =Y, *P,-VC, - WP*IR, )

Where

Yi; : the yield from j crop in i district

P; : market price (state price in case of cotton)

VC;; : the variable costs such as labor, machinery, fertilizer, seeds and others

WP : the price of one cubic meter water, it might be equal to zero in the first solution, but different
price levels can be tested in scenarios.

IR; : irrigation water requirement of j crop

Scenarios

Ten scenarios were simulated with the LP model, while using different combinations of
cropping patterns under different ecological and social-economic assumptions which are
summarized in Table 1. In the base line scenario, data for 2001 was used since a complete data set
was available for that year. The data set included crop output, input prices and actual crop allocation
by administrative district in the Khorezm region. The purpose of scenario 2 and 10 was to analyze
the impact of using world market prices for inputs, which for several commodities such as diesel
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were nearly up to ten times higher and for fertilizers up to five times higher than domestic prices
(Rudenko, 2004). Different water price levels were tested in scenarios 3 and 4. Scenarios 5, 6, 8 and
9 analyze the change in cropping pattern under different levels of water supply. The influence of
decreasing the state order for cotton was analyzed in comparing scenarios 7 and 9.

Assumptions

Several assumptions were made for these analyses. Labor force, total available land and water,
machinery, state order for wheat and cotton were introduced as constraints. Agro-technical
coefficients, resource availability in the districts and input-output prices were taken from statistical
organizations and literature review. Yields in the districts were taken as an average during last five
years (1997-2003).

Minimum cropping area for cotton and wheat were bounded in all scenarios, except for
scenarios 7 and 9, where the state order for cotton was decreased by 75%. The state order for wheat
was not decreased because wheat occupies only 10% of the area. Also the area of gardens and
vineyards were constant in all scenarios. Gardens occupy 4.8 and vineyards cover 0.6 % of the
regional agricultural land (KhorezmStat, 2001). Gardens and vineyards have much higher gross
margins than most crops. However this needs to be noted with caution because the LP model at this
moment is still static. Hence investment costs for establishing the garden or vineyard which are
usually very high with horticulture are not included and consequently the profits found later are
certainly not obtained in the first years. Finally, some areas such as the Kizilkum massive and

Pitnak district are not included in the model because no data was available.

Model results and discussion

Regional gross margin increased from 21,064 million® to 32,441 million soum® (= +54%) as a result
of a pure optimization of the base scenario 1. The model allocates land according to the
comparative advantages of growing crops in the different districts (Table 2). Hence planting melons
was comparatively very beneficial in Khanka district, whereas in Khiva district planting potatoes
was most beneficial. Potatoes showed relative low gross margins in other districts when compared
to other crops, which contradicts with the present reality in 2005. This may be due to several factors
such as price differences between 2001 and 2005 and also the low prices.

% Gross margin in real situation was calculated with the given input-output prices and crop areas
? One USD was equal to 1112 UZS in 2001
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TABLE 1. Scenario description®

Scena | Descriptions Cotton Diesel Water | Fertilize Water
rio state price avai- T prices price,
= order lability soum/m’
1 Base scenario 100 100 100 100 0
2 Diesel price is increased by 950% (world price) 100 950 100 100 0
3 Volumetric water price is introduced (low level) 100 100 100 100 0.3
4 Volumetric water price is introduced (high level) 100 100 100 100 10
5 Available water for each district is decreased by 100 100 90 100 0
10%
6 Available water for each district is decreased by 100 100 80 100 0
20%
7 State order for cotton is decreased by 75 % 25 100 100 100 0
8 Available water for each district is increased by 100 100 140 100 0
40%
9 State order for cotton is decreased by 75 %, 25 100 140 100 0
Available water for each district is increased by
40%
10 Fertilizer prices are increased by 500% 100 100 100 500 0

Table 3 shows the accumulation of the cropping areas of the districts to one regional level. In this
early stage of the model development, an aggregation seems justified as it will lay the foundation
for an optimal water and land allocation for each of the districts of Khorezm region.

TABLE 2. Crop allocation in ha for different districts for the base scenario 1

Districts Cotton | Wheat | Rice | Potato | Melon | Sunflower | Clover | Grapes | Fruits
Bagat 9310 2135 94 5729 1115 230 1104
Gurlen 12308 | 5792 690 4131 111 896
Kushkupir 13405 | 2690 3660 1687 90 1331
Urgench 12223 | 2006 1370 5252 2683 449 1036
Khazarasp 10786 | 2039 2082 61 635
Khanka 12933 | 2519 2334 4793 80 929
Khiva 8301 2001 1327 | 4314 64 1159
Shavat 12607 | 3445 6938 110 1267
Yangiarik 7120 1246 1960 3762 94 917
Yangibazar 10588 | 2440 1819 3807 499 66 863

The results of scenario 2 demonstrates that if diesel price increased by 950% (which would be the
case if farmers had to purchase diesel at world market prices) then land, water and other resources
would need to be allocated to crops with a reduced machinery and fuel demand. Hence the
cultivation of vegetables and rice show a comparative advantage due to their high manual labor
inputs and low machinery use. The aggregated regional gross margin became negative due to the
high share of cotton and wheat which was still kept in this scenario. Yet this indicates that such
negative gross margins are very likely in the case where farmers would have to pay world market
prices for diesel. Figure 1 shows the percentage of gross margin and total planted area in each
scenario comparing to the baseline level 1.

The findings in scenario 3 show that a water price of 0.3 soum/m’, which will likely soon be
introduced, has hardly any effect on regional water and land allocation. It would decrease regional

# Units are in percents comparing to base year situation, except for water price column
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gross margin but would hardly be sufficient to trigger a change in cropping patterns. In contrast,
when the water price is increased up to 10 soum/m’ (scenario 4), a drastic change in cropping
pattern is observed. The planting of rice becomes less profitable compared to crops such as potato,
sunflower, and clover that would have much higher benefits. A comparison of the results of
scenarios 3 and 4 clarifies the importance in the first place but also shows the level of water prices
to establish the incentives on increasing water use efficiency. Hence farmers may only become
susceptible for water pricing when confronted with prices several times higher than the currently
discussed prices. These results are very much in line with others (Molle 2001 and Perry 1996).

TABLE 3. Change in share of surface allocation (in %) for each crop in Khorezm under the

different scenarios.

Scenario N= Cotton | Wheat [ Rice | Potato Sunflower | Clover | Melons | Vegetables
1 523 12.6 52 2.1 10.1 10.1 1.1 0.0
2 52.3 10.2 7.2 0.0 4.1 9.7 0.0 2.7
3 52.3 12.6 52 2.1 10.1 10.1 1.1 0.0
4 523 12.6 2.1 2.7 11.5 11.3 1.1 0.0
5 52.3 14.9 2.2 2.6 11.3 7.9 0.0 0.0
6 523 15.3 0.6 2.1 11.1 4.0 0.0 0.0
7 13.1 19.8 4.4 5.5 36.3 15.2 0.0 0.0
8 52.3 11.1 20.6 0.1 3.6 6.9 0.0 0.0
9 13.1 15.7 19.7 3.5 27.9 14.6 0.0 0.0
10 52.3 10.2 3.6 2.7 9.8 13.4 0.0 0.0
150.0 -

@ Total planted area
O Regional gross margin

%

-50.0

Scenarios

FIGURE 1. Change in total planted area and regional gross margin for different scenarios
comparing to base scenario

When assuming a reduction in irrigation water supply (scenarios 5 and 6), cropping patterns would
change drastically shown by a shift towards potato and sunflower production at the expense of the
rice and clover areas (scenario 5). Because of the water limitation, more land would be taken out of
production under scenario 6 and rice production would be sharply decreased from 5.2 to 0.6 %
because of the water scarcity. Instead, the production of crops such as sunflower and wheat
becomes more attractive because of their reduced water demand compared to other crops. Potato
production is not changed comparing to baseline level.

Not surprisingly, more land will be allocated to alternative crops under those conditions where the
state order would be replaced (scenarios 7 and 9) whereas the area under rice is increased when
more water becomes available (scenarios 8 and 9) for agricultural production. In the extreme case of
scenario 10, the cropping area would decrease for almost all major crops and the model tends to
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shift more land to crops which use the least fertilizer. Only the area under clover is increased
because of a lower fertilizer demand by this crop.

Conclusions

Although the static model is at the onset of its development, preliminary results show that a
substantial increase in water efficiency can be achieved when allocating crops according to the
comparative advantages of the different districts in Khorezm.

The production of alternative crops such as sunflower and potato entered the solutions in virtually
all scenarios showing the high potential for these crops. They are attractive especially under water
pricing scenarios, or under conditions of a decreased water supply and increased input prices since
in general these crops require relatively less irrigation water, fertilizer and diesel.

From the results it can be seen that water price may have a strong effect on crop allocation only in
the case where the water price is several times higher than that presently being anticipated. Only at
this level would there be major incentives for water conservation technologies or cropping
alternative crops.

In this stage, the model still is very sensitive to output prices where a slight change might alter the
results. Aside from an intensive cross checking of prices from several sources, more sensitivity
analyses are appropriate in the further development of the model.

Integration of LP with GIS tools will help to understand the influence of characteristics such as
waterlogging and salinity, soil quality, and irrigation water availability on yields and gross margins
in different locations. This will enable better identification of marginal lands which could be
transformed into alternative land uses such as fish ponds or tree plantations. The present model does
not yet account for such options but already underlines that water availability depends on different
ecological and social-economic factors.

Finally, aside from the absolute amount of water, there always is a risk of not receiving sufficient
amounts at the correct time. Therefore, it is intended to include a risk factor to the model in the
future.
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YK 631.416:54-38

KAK MPOBOAUTL NMPOMbIBHbIE MOJINBbI B YCIIOBUAX
XOPE3MCKOWU OBJIACTU

JxanniaoBa T., Matkapumos K.
(CAHUHWPU um. B. . Kypuna)

Xope3Mmckas 00JacTh paclojio’KeHa Ha JeBOOEPEeKHON 4YacTH JeNbThl p. AMyJapbu U
ABJISIETCS IPEBHENIINM 04aroM MUCKYCCTBEHHOIO OpOLIaeMOoro 3emienenus. PazButue ceabckoro
XO035CTBAa B OCHOBHOM 3aBHUCHUT OT HOPMAJbHOW pabOThl OPOCUTENBbHONH U KOJUIEKTOPHO-
IpeHaxHou cetu (puc. 1).

B cBa3u ¢ npoBenenueM arpaphoit pedopmsl B obmactu ¢ 2000 1. pecTpyKTypH3anus
CEITbCKOXO3SMCTBEHHBIX  MNpeanpusiTuii W ¢dopMupoBaHue (EpMEpPCKUX  XO3SMCTB, a
CJIEI0BATENIBHO, PE3KOE YBEIWYEHUE 4YMCJIa BTOPUYHBIX BOJAOIOJIB30BATEIEM Ha MecTax
pPEOpPraHN30BaHHBIX XO35MCTB MPUBEIU K Pa3pYLICHUIO CTAPOM CHCTEMBI yIPABICHUS BOJHBIMHU
pecypcamu, U BO3HUKJIA HEOOXOAUMOCTh 00bEIUHEHUSI BTOPUYHBIX BOJIOTIOJIb30BaTEICH B OJHY
opra"uzanuio - Acconuanuio Bojgomnosb3oBareneii (ABII).

ABII ocymiecTBasi€T U KOHTPOJIUPYET PALIMOHAIBHOE MCIIOJIb30BaHUE BOIHBIX PECYPCOB C
LEJbI0 CTAOMJIBHOTO M PAaBHOMEPHOTO pACHpEeNesCHUs BOJBI MEXAY BOJONOJIb30BATEISIMU U
OKa3bIBa€T YCIyI'M MO OJKCIUIyaTallud M TOJAEPKKE B YAOBIETBOPUTEIBHOM COCTOSIHUU
BHYTPUXO3SUCTBEHHON CHUCTEMBl W 00eCrneYMBaeT ONTHMAJIbHOE MEJIHOPAaTUBHOE COCTOSHUE
OpOLIAEMBIX 3EMENb.

B nmnocnegnue roasl BOJOXO3SMCTBEHHass OOCTaHOBKAa B OOJACTH XapaKTEpHU3yeTCs
HapacTaHueM Je(uIuTa BOAHBIX PECYpCOB M YXYIIICHHMEM HX KayecTBAa M B CBSA3H C ITUM
pacTylie HanpsKEeHHOCTBIO BOJOIOJIb30BATEIEH, OCJIOXKHAETCS INPOBEICHUE IPOMBIBHBIX M
BETETAI[MOHHBIX IMOJHUBOB. D(P(PEKTUBHOCTh HCIOJIb30BAHHUS OPOCHUTEIBHOM BOJBI 3aBUCUT OT
MHOTUX (AKTOPOB W B 3HAYUTEIBHOM CTENEHH OIpENeisieTCs XapaKTepoM MpPOBEACHUS
MPOMBIBOK 3aCOJICHHBIX MOYB. Kak u3BecTHO, s 3TOro Tpedyercs OOJNbIIOe KOJIUYECTBO
OpoCHUTENBHONM BOABL. KpoMe TOro, e€XerogHo TMOBBIIAETCA YJAeJIbHAs BOJONOJAYa Ha
MPOMBIBHBIE TOJUBHI Ha OPOILIAEMBIX 3€MJIIX O0a3HMca, 4TO OOYCJOBJIEHO HEJOCTaTKaMH B
TEXHOJIOTUH MPOBEIEHUs NPOMBIBOK. [lociienHue roapl MuHepanu3anusl peYHbIX BOJ B HUKHEU
yacTu OacceiiHa AMyJapbH yBelWYWJIach B 2-3 pasa, UyTO TakXKe CYIIECTBEHHO YBEIHUYUIIO
MIOCTYIUICHUE COJIed Ha OpOIlaeMble I0JiA, T.€. B PE3yJbTaTe BO3pPOCHIEH MHUHEpaJu3aluu
OPOCUTEJNILHOW  BOJBI  BBI3BIBAETCA  CE€30HHOE  cojieHakoruieHue. Ilpu  mocraTtoyHou
npotsikeHHocth  KJIC rpyHTOBBIE BOABI B TOW WJIM HWHOW CTENEHH PACcXOAyIOTCS Ha
9BANOTPAHCIHUPALUIO U IOCTOSHHO MPOUCXOJNUT CE30HHOE COJIEHAKOIIJIEHNUE B I10YBAaX, HECMOTPS
Ha NPOMBIBHOM PEXUM OpolIeHUs. VIHTEHCUBHOCTh HAaKOIUIEHHUs COJIEM TaK)Ke YBEJIUYMUBACTCS
MocJie MPEKPALEHUs] BEreTallMOHHBIX IOJMBOB, YTO BBI3BIBAET HEOOXOIMMOCTH €KErOJIHBIX
MIPOMBIBHBIX TOJIMBOB HA OPOLIAEMBIX 3€MJISIX O0JIACTH.

[Toutn Bce opomiaemble 3eMJIM IMOABEPKEHBI 3aCOJCHHUIO CYIb(PATHOIO U XJIOPUAHO-
CyJb(paTHOTO THIA, B HACTOSIIEE BPEMsI CPEAHE U CHIILHO3ACOJICHHBIE 3€MJIU COCTABIISIIOT OKOJIO
44 %, a cnabo3acojeHHbIe 0KOJIO 56 % oT opomraemoit namuu (261,4 teic.ra). Takum ob6paszom,
MEJIMOPAaTUBHOE COCTOSIHUE OpOLIAEMBIX 3€MEIb CWIBHO YXYJIIIWIOCh M XapaKTepHU3yeTcs
OJIM3KUM 3aJleTaHHEeM YPOBHS MUHEPAIU30BaHHBIX BOJ M 3aCOJICHHOCTBIO MOYBOI'PYHTOB, UYTO B
KOHEYHOM HTOTE MPUBOJUT K CHUKEHUIO YPOXKANHOCTH CEIbXO3KYIbTYp (puc. 2, 3, 4).

B ycnoBusx Xope3Mckoro oasuca sl yJIY4YUIEHUS MEIMOPATUBHOIO COCTOSIHUU
OopolIaeMbIX 3eMelib Ha (OHE KOJIJIEKTOPHO-APEHAXHOW CeTH HMPOMBIBHBIE MOJUBBI SIBISIOTCS
HE3aMEHHMMBIM EIMHCTBEHHBIM MEPOINPUATHEM [0 YJIAJICHHIO H3JIUIIHUX CcoJied U OophObI ¢
BTOPHUYHBIM 332COJICHUEM.
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IIpombIBKa 3eMeNnb - ONMH H3 BaXKHEHIIMX HOPUEMOB B CHUCTEME arpOTEXHUYECKHX
MEpOIPUATUI IPU MOATOTOBKE MoJIeH K moceBy. DPPEeKTUBHOCTh NPOMBIBKU 3aBUCUT OT MHOTHX
¢dakTopoB. Hapacratomuii neUIUT OPOCHTEIBHONW BOJBI TPEOyeT CTPOTO COOJIFOJICHUS
PEKOMEHIyEMBIX ONTUMAJIBHBIX CPOKOB IIPOMBIBOK M IIPOMBIBHBIX HOPM.

Kak wu3BecTHO, o0mias NOpoOMBIBHAsE HOpMa paBHa pacxoJy BOJbl Ha HAcChILIEHUE
KOPHEOOUTAaeMOro cJ10sl MOYBBI JI0 MPeJesIbHON MOJEBOI BIaroeMKOCTH, IIJIIOC PACXOJ BOJbI Ha
BBITECHEHHE N30BITKA COJIEH U3 KOPHEOOUTAEMOTO €10 MOYBBI: Myyp = Quac. T Qgurr.

HopwMma HaceleHuss kopaeoburaemoro cios noussl g0 I1I1B 3aBucuT oT Mexanuyeckoro
COCTaBa U BJIAJKHOCTH MOYBBI I1€pE]] IPOMBIBKOM, a TaK’K€ OT YPOBHS TPYHTOBBIX BOJ.

Hopma BbITECHEHHMS 3aBHCUT OT MHOTMX (aKTOpOB: HCXOJHOH CTENEeHM 3acojIeHus,
XMMHYECKOTO0 COCTaBa COJICH, MEXaHMYECKOTO0 COCTaBa, BOJHO-()M3MYECKHX CBOWCTB MOYBBHI U
CPOKOB ITPOMBIBKH, CTEIIEHU APEHUPOBAHUSI, C110CO0A MOATOTOBKH IMOYBBI K IIPOMBIBKE U JIp.

OnpITel NOKa3bIBAIOT, YTO M3-3a 3aTPYJHEHHOIO OTTOKAa T'PYHTOBBIX BOJ M MOANOpa
MIOA3EMHOI0 OTTOKAa B 30HE a’palliy BPEIHBIE COJIM IPOMBIBAIOTCSA B OYEHb HE3HAUYMTEIBHOU
CTENEHW WM MHOrJa BoOOILle HE NpOMbIBalOTCA. B  pesynprare HempaBWIbHOW U
HEKa4EeCTBEHHOM IPOMBIBKM 4YacTO HapyLIAIOTCS PEKOMEHAALMU IO TEXHOJIOIMH IPOMBIBHBIX
MOJINBOB IO BHWHE YenoBedeckoro (axropa. Ilpomecc MOATOTOBKM BO MHOTHX XO3SHCTBAaX
IIPOBOJUTCS. HE MO MpaBUJaM U OCOOEHHO He yJelsieTcsi BHUMaHUE KaueCTBEHHOH IUIaHMPOBKE
3eMeNlb U NMPaBWIbHOW pa30MBKE YEKOB U BAJIIMKOB, KOTOPbIE MMEIOT OOJBIIOE 3HAYEHUE s
PaBHOMEPHOTO pACHPENEICHUs MPOMBIBHOM BOJIbI, a TaKX€ IAPEHUPOBAHHOCTH TEPPUTOPHUH,
CTENEHU 3aCOJICHUS IMOYB M MPABUJIbHON IoJaye BOABI JJid MPOMBIBKU. Tak kak HabOiromaercs
namM0O0Basl MPOMBIBKA 3€Mellb, IPU KOTOPOH BOAY MOJAIOT HE MO YeKaM, a M0 KPYIHBIM KapTaMm,
TO B pe3yjibTaTe pe3KO BO3PACTAlOT HENPOU3BOAUTEIbHBIE IOTEPU BOJbI, CHUYKAETCA
PaBHOMEPHOCTh I0Ja4¥ OpPOCUTEIBHOM BOABI, mogHuMaercs YI'B m pe3ko yBennuuBaercs
MIPOMBIBHAsI HOpMa.

Bo  mHorumx  xossiictBax < M3-3a  moJayd  BOJbl  OOJBIIMMU  HOpMamy,
HeyzaoierBoputenbHoro cocroguuss KJC wu mioxoil JApeHUPOBAHHOCTU 3€MEJb, 4YacThb
IIPOMBIBHOM BOJBI HE BBITECHSETCS B HUKHUE FOPU3OHTHI, a C IIOBEPXHOCTU OPOILIAEMOI0 MOJIs
npsiMo cOpackiBaeTcs B KOJUIEKTOp. OCOOEHHO HEKaueCTBEHHO MPOBOJSATCS HOYHbBIE IIOJIMBBI,
MHOT0 BOJIbI cOpachIBaeTCs B KOJUIEKTOP, HECMOTPS Ha 1e(PULIUT BOJHBIX PECYypPCOB.

WccnenoBaHusMH ONpeIeIeHO0, YTO IPOMBIBKA OOJIBIIMMH HOPMAaMH BMECTO IPOMBIBAHUS
BpPEIHBIX COJIEM BBIMBIBAET IHUTATEJIBHBIE BEIECTBA W3 BEPXHETO CJIOSA ITOYBOTPYHTOB, UTO
OPUBOAUT K CHUKEHUIO TUI0J0poaus nouB. Kpome Toro, fonroe 3aaep:kaHue 4acTH MPOMBIBHBIX
BOJ| Ha [TIOBEPXHOCTH I0JIS1 IPUBOJUT K NEPEMEUIMBAHUIO COJIM B MIOYBAX BEPXHETO TOPU30HTA U
BCJICJICTBUE OOJIBILIOTO HMCIAPEHUs] BMECTE C KaWJUIIPHOM BOJOM OBICTPO MOJHUMAETCS BBEDX,
YTO NPUBOJUT K pecTaBpalli¥ BTOPUYHOTO 3acojieHus. HaOmioqeHUsIMH yCTaHOBJIEHO, YTO B
YCIIOBUSAX XOPE3MCKOTO 0a3uca JJIsi PacCOJICHHUS MOYBBI HE HY)KEH OOJIBIIOW CIIOW BOIBI HAlX
noBepxHocThio. Hopma HacklleHuss HeoOXouMa TOJBKO JJIs JAOBEJEHUS BIAXKHOCTH IMOYB J10
IpeAeIbHONW IMOJIEBOM BIAaro€MKOCTM M [JJIi PACTBOPEHMs] COJiel, a HOpMa BBITECHEHUS
HeoOXoauMa JUIsl BBITECHEHUS COJIeM M3 BEPXHMX TOPU30HTOB B HUXKHHUE, IPOMBIBHBIE BOJbI
IOJIAIOTCS Ha I0JI€ C MHTEPBAJIOM MEXy MOJIUBaMU 4-6 THEH.

IIpoMbIBHBIE MOJMBBI B YCIOBUAX XOpe3Ma SIBISIIOTCS 003aTeNIbHBIM 3BEHOM B CHUCTEME
3eMIle/IeNIs, OT UX CBOEBPEMEHHOI'0 M BBICOKOKAYECTBEHHOT'O IPOBEJCHUS 3aBUCUT IOJIYUYEHUE
BBICOKHX YPOXaeB CEIbXO03KYJIbTYP.

Haubonee 3 pexTHBHBIM CPOKOM HPOBEIEHHUS MPOMBIBHBIX IOJIMBOB SIBIISIETCS OCEHHE-
3UMHMH nepuoj, korja HaOmrogaeTcs Haubosiee IiyOOKoe 3ajeraHue YpoBHS TPYHTOBBIX BOJ,
CHUYKEHHOE UCIIapeHUEe U OTHOCUTEJILHO BBICOKAs TEMIIEpaTypa.

D¢} PexTUBHOCTh NPOMBIBHBIX IOJMBOB CBSI3aHa C BO3MOXHOCTBIO OBICTPOrO OTBOAA
IPYHTOBBIX BOJ, MHTEHCUBHOW CpabOTKOM UX yPOBHS, T.€. YEM IUIy0Ke OHM 3aJIeraloT, TEM BBIIIE
3¢ (HEeKTUBHOCTD MPOMBIBOK. DTO 3aBUCUT OT CTENEHM JPEHUPOBAHHOCTH TeppuTopuil. biauskoe
3aJIeTaHue TPYHTOBBIX BOJ| CAEPKUBAET HUCXOMSIIUA TOK BOABI C PAaCTBOPEHHBIMU B HEM
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BpeAHbIMU cOSIMU. [Ipy CMBIKaHUHM MOBEPXHOCTHBIX BOJ C TPYHTOBBIMU IPOUCXOIUT OOpaTHBIN
IpoLecC — pecTaBpalus cojieil B BEPXHHUH CIIOM MOYBBI M MPOUCXOAUT BTOPUYHOE 3aCOJICHHUE.
OnHako 3aTsaruBaHue yOOpKH yposkas 0 MOPO30B MEHSIET IPOBEJICHHE IOJIEBBIX padoOT B
OCeHHe-3UMHMI mnepuod. IlosTomy ocHOBHas opomraemasl IJIOIAb B OOJACTH HPOMBIBAETCS
BECHOU. B CBsI3W ¢ 3TUM HEOOXOAUMMO 3a OJIMH-NOJNTOpPA MECALA YJIOXKUTHCA C MOJATOTOBKOM
nojiek M NPOBEJECHUEM IPOMBIBHBIX IOJIMBOB. OJTO HHOTJAa HE MOXET HE CKa3bIBaThCs
OTpULIATENIBHO Ha MX KadecTBe. HaOtoleHMsIMU YCTAaHOBIJIEHO, YTO BECEHHsS IpPOMBbIBKa 0Oe3
IpEeBAPUTENIbHON BCHAIIKY Ha JETKOCYTJIMHUCTBIX U CylecyaHbIX NouyBax Oosee 3¢ dexTuBHa,
YeM OCEHHe-3UMHsS. B CBSI3u € 3TUM, pPEKOMEHAYEMblE€ CPOKM U HOPMBI IMPOMBIBOK
paccUMTHIBAIM HE TOJIBKO HAa TpebyeMoe pacCosIeHHEe MOYBbl B KOPHEOOUTAEMOM CJlo€, HO U Ha
yAaJleHHue TOKCUYHBIX COJIEN U3 HUXKEIEPEUUCIEHHBIX TOPU30HTOB.

B mnocinegHue roapl 0coOyro 3HAYUMOCTh 3TOT BONPOC HpPUOOpEeTaeT B CBSI3U C
M3MEHEHUEM MEJIMOPATUBHOI'O COCTOSIHUSI OpPOIIAEMBIX 3€MeNlb B 00JIaCTH M3-3a MOCTYIUICHUS B
KaHajibl OCBETJIEHHOM BOJbl, U3BMEHEHUs €€ KauecTBa M IMOJbEMa YPOBHS MHHEpPAIM30BAaHHBIX
IPYHTOBBIX BOJ.

CnenoBarenbHo, Uil oOecriedyeHUs ONaronpUsTHOIO MEIMOPATUBHOTO COCTOSIHUSL U
HoJ/JIepKaHus HOPMAJbHOIO BOJHOIO pEXMMa IMOYB, yaenbHas npoTsxkeHHocTh KIC noikHa
OBITH Ha TPEOyEMOM YpPOBHE.

Tepputopus OIIX B MenuopaTMBHOM OTHOIIEHUH MOJAEPKUBACTCS B OJAronpusTHOM
COCTOsIHMM, yaenbHas npoTsbkeHHocTh KJIC cocraBnser 35 mnwm/ra. DTo 3aBUCHT OT
00€eCIeYeHHOCTH TEPPUTOPUHN KOJUIEKTOPHO-APEHAXHOW CEThI0O M OT Bojxomojauyn. Bo MHOTHX
xo3siiicTBax obnactu yzaenbHas nporsokeHHocTh KJIC B 2-3 pasza Huke, yeMm pacueTHas AJs
obnactu, coctasisonias 6onee 40 MOrOHHBIX METPOB HA TEKTap.

B Xopesmckom OIIX CAHUMPU npoBeneH cnenuanbHbli 0J1eBOH onbIT (puc. 5). OnbIT
3aJI0KEH B TpeX BapuaHTax (OIbIT, KOHTPOJIb, TPAaJULMOHHBIA CIOCO0) M B TpOMHOM
HOBTOPHOCTH, B KOTOPOH M3yyanach 3(h(PEeKTUBHOCTb MPOMBIBKM Ha (DOHE 3aKPBITOTrO JApeHaxa C
paccrosiHueM Mexy aperamu 80 M, ¢ TryOnHOM 3amoxeHust qpeHsl 1,30-2,0 M.

Bcee opomaemsie 3emuin OIIX moaBep:keHbI 3aCOJIEHUIO CYIb(ATHONO M XJIOPUAHO-
cynb(daTHOTO THHA C TpeoOIaJaHueM CEPHOKHUCIBIX COJCH.

ITouBbl OueHb O€AHBI TYMYCOM, COJAEpXkaHHE ero B BepXHUX ropusoHrax 1,0-1,5 %, u
OTIIMYAIOTCS HE3HAYHMTEIBHBIM cojiepkanueM docdopa - 0,15-0,20 %.

ITousl OIIX nyroBele, pa3BUTBl Ha TEPPUTOPUM JIPEBHE-AIIOBUANBHBIX U OoJee
MO3AHUX O3€PHO-OOJOTHBIX OTJIOXKEHUAX, B BEpXHEH dYacTh mTpoduis mepecranBaronuecs
CYIJIMHKaMU, INIMHAMU U CYNIECAMH, ITy0Ke MOJICTUIIAIOTCS CEPBIM U MOPHUCTHIM aJUIIOBHAIBHBIM
IIECKOM.

Munepanuzauus IpyHTOBBIX BOJ Kojebnercs B mpeaenax ¢ 1,5-3,0 r/n no 5-7 r/n n
riyOnHa 3ajeraHusi TPYHTOBBIX BOJ M3MEHSIETCS B Hayaje MPOMBIBKU B mpenenax 2,0-2,5 m. B
IEpHOJ] MacCOBBIX NMPOMBIBOK B Mapre YI'B 3HaunTenpbHO HOJHUMAETCs, a N0 OKOHYAHUU
IPOMBIBOK B aIlpesie CHUXKAETCH.

I'on HaumHaeTcs ¢ MOATOTOBKHM 3eMelib K moceBy. IloaroroBka mouBbl K NMPOMBIBKaM
BKJIIOUasia 3s510JIeByI0 Bcmamiky Ha riayouHy 35-40 cM ¢ MOMOIIBI0 HAaBECHOTO IUIyra Ha TATE
TpakTopa «AnTtaii-T4», NIaHUPOBKY 3eMellb IJIaHUPOBLUIMKOM C IMOMOINBIO TpakTtopa T-4 u,
BbIpe3as YeKH (BaJIMKU) U OK-apbIKU (BPEMEHHbBIE OPOCUTENH), YCTPAUBAJIU Majbl C MTOMOIIbIO
yekaznenarenss UKVY-4 B 3aBUCMMOCTH OT INIAHUPOBKM M BBICOTHOCTH 3eMenb 4epe3 25x30 M
(ombIT), 30x35 M (koHTpONB) M 40X50 M (OOBIUHBIN TPATUIIMOHHBIN CIIOCO0) BIOJH U TOIMEPEK
OIBITHOTO y4acTKa.

[loBepxHOCTh Kaxaoro majga (4eka) BbIPAaBHUBAJIM MAaJOILUIAHUPOBUIMKAMMU  WJIU
BbIpaBHMBaTesneM ¢ nomoupo MT3-80, u Banuku ymiotHanu KIIHom npu nmomomu TpakTopa
MT3-80 (puc. 6).

Kak BuaHO, YTO [UIsi MpPOBENEHUS NPOMBIBHBIX IOJIMBOB 110 PEKOMEHIYEMbIM
TEXHOJIOTUSIM TpeOyeTcsl YaCTUUHOE YBEJIMUEHUE TPYIOBBbIX 3aTpaT U MaTe€pUaIbHbIX CPEICTB Ha
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ounctky KJIC m moaroTroBky moseid K MPOMBIBKE W Ha €€ NpoBeJcHHE. Pe3ylbTaTbl MHOTHX
IIPOBEJECHHBIX OIBITOB IOKAa3bIBAKOT, YTO 3TU 3aTPAaThl OKYIAIOTCS B INEPBBIA XK€ TOJ, 3a CUET
puOaBKHU ypoxkasi U 9KOHOMUHU OPOCUTEIbHON BOJBI.

Ha OIIX CAHUHMPU npoBoaunuck MpOMBIBHBIE IOJIMBBI BCErO B TPU IpUEMA, B TPEX
BapHaHTaX B TPOWHOI MOBTOPHOCTH BeCHOW (B (heBpaje-mapre) ¢ oOmeld MpOMBIBHONH HOPMOM
3,5-6,1 ThIC. M/ra.

Boay aiist npoMbIBKM OTOMpaIu U3 OPOCUTENSI BO BPEMEHHBIN OPOCUTENb (OK-apbIK) Yepes
ruziponoct. BpemeHnHsie opocuTenu odecnednBain Mojaayy BoJbl Ha KaXAbli Y€K, ypOBEHb BOIbI
HaJl TOBEPXHOCTHIO YEKOB cocTaBisl 25-30 cm.

B ronoBe kaxaoro okx-apblka (BPEMEHHOI'O OpPOCHUTEINS) YCTAHABIMBAJICA BOJOCIHB
Uunmostertn ¢ moporom 0,50 wm. OmNBITHBIR  y4acTOK  IOJHOCTBIO  000pYJOBaH
BOJIOM3MEPUTEIbHBIMU MTPUOOpPaMH U HAOJI01aTeIbHBIMU CKBAXUHAMU AJis onpeneneHus YI'B u
MUHepanu3auu. Jlo U nociae NpoMbIBKM OTOMpaJIM MOYBHI HA XUM. aHaiu3, BiaxHocTh U ECe,
0TOOpaHbl U3 CKBa)XXMH U U3 OpOCHUTENEH BOABI HA XMMHMUYECKUH aHanu3. B rosoBe m KoHLE OK-
apbIKOB YCTAaHOBJIEHBI BOJIOCIIMBBI JIJIsl OIIPEIEIICHUs pacX0A0B U cOpoca.

[IpombIBHBIE MTOTUBBI IPOBOAWINCH IO TPEM CXEMaM: OINBIT, KOHTPOJIb U TPaAULIMOHHBIN
croco0:

I Bapuant — ombiT no III moBTopHOCTAM. IIpoMbiBKa mpoBeneHa mo cxeme Ne 1 6e3
cOpoca, pa3Mepbl KakI0ro yeka 25x30 m.

I moBTopHOCTH 10- yekoB (25x30m)=

Il moBTOpHOCTH 10 yekoB (25x30Mm)=

III moBTOpHOCTH 10- yekoB (25x30m)=

Bcero 30 uekos.

Il Bapuant — xouTponb. IIpombiBka mpoBeneHna mo cxeme Ne 2 6e3 cOpoca, pazmepsl
kaxaoro yeka 32x30 m, Bcero 10 yekoB (32mMx30Mmx 104ex)=

[II BapuaHT — TpaauMOHHBIA crnocod mpombiBKH. IIpoBenen mo cxeme Ne 3. Pasmepst
kaxkzoro yeka 50x40 M, Bcero 22 yeka, B KOHIIE BOJia cOpachIBaeTCsl.

I BapuanT — omnwrt, I, II 1 III moBTOpHOCTS.

[TepBbIii ONMB POBOIUIIN HA OMBITHOM ydacTke yepe3 BogocauB Ne 1. [TomaBanu Bomy
Ha Kax/ablid yek otnenbHo. [losMB Havascs ¢ KOHIIA YEKOB J0 3allOJIHEHUS OK-apblKa OTAEJIBHO
3aMepsuti BoJy, 3a 6 yacoB npomsito 0,75 ra 6e3 cOpoca 1 — mpoMbIBHOM MONKMB | MTOBTOPHOCTH
3aBepiieHa, T.e. Hawano moumBa 14°° — xomer momuea 20°°. 1T u III moBropHOCTH 1 BapmaHTa:
MOJIMBAJIN 4Yepe3 BoAoCHuB Ne 2, MpOMBIBKY HayMHAIHM C Hayana OK-apblka IMOCJIEI0BAaTENIbHO
HaJIEBO M HAIPAaBO HA KaXXJbIM YE€K OTIEIBHO IojaBaiu Boay. 3a 13 wacoB mpomsiBanu 1,50 ra
3emenb, Hauano ¢ 82 — kower B 21%° mo cxeme Ne 1 (puc. 7a).

2 BapuaHT — KoHTpoJb I, II u III moBropHOCTS. [lo1aua Boakl uepe3 Bogocaus Ne 3, Takxke
Ha KaXIbli 4ek. B mepuon nmpomMbIBkH B oTAenbHBIX 4Yekax (manax) Il u III moBTOopHOCTEH, TOe
HEKa4yeCTBEHHO NpPOBEJEHA IJIAaHUPOBKA, MOTPEOOBANIOCH YyTh OOJbIIE BOJIBI M BPEMEHHU IS
3anonnenus nana. [lostomy 3a 14 yacos npombutn 0,97 ra, 6e3 copoca, T.e. HAYaIO MPOMBIBKU
8% - komen 22%. 3a 3T0 Bpems B y4acTOK-KOHTPOIb BINTO BOJEI B IepBOM moiuse 1500 m>/ra.
Bo Bropom nonuse 1200 M/Ta U B TpeTbeM nosuse 1500 m’/ra, Bcero - 4200 m°/ra o cxeme Ne
2 (puc. 70).

3 BapuaHT — TPAAUIMOHHBIN crioco0 monauBa. [IpoMBIBHBIE MTOTUBEI TPOBEACHBI OOBIYHBIM
criocoOoM 3a 3 nHa. He coOmironanu mpaBuia U TEXHOJOTHIO POBEACHUS IPOMBIBKU OOBIUHBIM
cnocoboM. Ha 3 ra 3emens momaHo Bojbl: mepBbid monuB — 2400 M3/ra, BTOPOM MOJIUB —
1800 m*/ra u Tperuit — 1900 m°/ra; Bcero 6100 M°/ra mo cxeme Ne 3 (puc.78). 31ech mogaHHas
BOJIa MEPEXOJUT C OJHOTO YeKa Ha BTOPOH M, TaKUM 00pa3oM, MOJHMBAIOT 0 KOHIIA, TOITOMY
noTpeboBanuch OOJbIIE BOJIBI M BPEMEHHU /IS 3aMI0JIHEHUS YEKOB, B Pe3yJIbTaTe MHOTHE BAIHKHU
paspyliaiuch, U 00JbIIONH 00bEM BOJbI COpAchIBANICS B KOJIEKTOP, a TAK)KE MHOTO MOTEPh BOIbI
Ha UCIapeHue.
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CrnenoBarenbHO, IPOMBIBHAs HOPMa IOJAETCs B TPEX BapHaHTaX OTIEJIbHBIMU IOJIMBAMHU
yepe3 4-6 nuHe mo 3,1-6,1 TeIC. M°/ra. IIpu >TOM MenMOpaTHBHAs IOATOTOBKA IIOYBBI
ocymiectBisercs Ha pone padoraronieit KJIC, mo3Bossromeld CHU3UTh YPOBEHb TPYHTOBBIX BOJ K
HayaJly BOJONOAAYM Ha TIyOMHY He MeHee 2-2,5 M M c03JaTh HEOOXOAMMYIO CBOOOJIHYIO
€MKOCTh B 30HE a’pauuu. Ha 3ToM ¢oHe mpu mnpombIBKax, BO3MOXKHO, OBLIO YCTOHYMBOE
IepeMelleHne pacTBOPOB cOJed M3 BEpPXHUX TOPU3OHTOB B HIXKHUH. B Bererauuio, mnpu
MIPUMEHEHUH COOTBETCTBYIOUIMX IIOJUBHBIX PEKUMOB M IOJMBHOW TEXHUKH BO3/EJIbIBAaHUS
CeNbXO3KYJIbTYp, OyIyT YyCTpaHEHBl YCJIOBMS JUIsl PECTaBpallid 3aCOJICHUS MOYB M, TAKUM
00pa3zomM, 00ecredeHo MEIMOPATUBHOE 0JIaroIoIydne 3eMeb.

IIpoBenieHHbIE OMNBITHI IOKa3aJd, YTO NPHU MPOMBIBKAX IO YEKAM Yepe3 OK-apblK
MIPOUCXOJUT OIPECHEHUE MOCJE 2-r0 MOJMBA, a Mocie 3-To MoJIMBa OTMEYEH BBIHOC COJIEH ¢
OlpecHeHueM Mpoduiis 10 Mopora TOKCUMYHOCTH Ha ri1yOuHy a0 1 M. B Takux ycnoBusx, npu
IIpOMBIBKE 0€3 cOpoca, B yyacTKax MJET HAChILEHWE MOJIMBHOM BOJIOM 10 MpEIEIbHON MOJeBOU
BJIAro€MKOCTH, U CO3Jal0TCsS YCJIOBUS JJIi MHTEHCHBHOIO COJEOOMEHA, NMPOMCXOAUT BBIHOC
COJICH 3a cueT 00pa3yeMoil pa3HOCTH KOHICHTPAIUH IMOYBEHHOT'O PAaCTBOPa, KOTOPAsl BHI3BIBACT
JBUKEHHE PAcTBOPUMBIX cojieil M3 oOnacTu OoJblIed KOHLEHTpaluu B 00JAacTh MEHbIIEH
KOHILIEHTPALINH.

HopMa MPOMBIBKM Ha OMBITHOM ydacTke B I Bapmamte cocraBimsma 3100 m’/ra. Bomy
MoJaBajii B TPH TaKTa MO TPEM NOBTOPHOCTAM Mo dYekam mmiomansio 0,075 ra, mobuasich
PaBHOMEPHOTO paclpeeseHus Mo Beell miomaiy.

T[IpoMBIBHAs HOpMa Ha KOHTpOJIe coctaBmsier 4200 M°/ra mpu miomau deka 0,105 ra, a B
TPaJMLIHOHHOM CIIOCO0€ MPOMBIBKM IUIOIIA b Yeka coctasiseT no 0,200 ra, mpoMbIBHas HOpMa
mocturaet 10 6100 m’/ra.

Pe3ynbpTaThl NpPOBEJEHHBIX OMNBITOB IIOKAa3bIBAIOT, YTO B JBYX BapHaHTax (ONBIT M
KOHTPOJIb) KA4ECTBEHHO MPOMBITAS [OYBA IPOMBIBHOM HOpMOii 3100-4200 m’/ra obecrednBaet
XOpollee PaccoleHue MOoYB, CIOCOOCTBYET MOJIYYEHHIO JPY’KHBIX BCXOJIOB, CO3JA€T XOpOIIHE
yCJIOBHUS JJIsl JNajbHEWIIEro pocTa W pa3BUTHS pPACTEHUM, MOBBIAET 3PQPEKT NpUMEHEHUs
HOCHEAYIOIUX arpoTeXHUYECKUX IPUEMOB, OOECIeuMBaeT XOPOIIMH ypoxkail XJomyaTHUKA.
Takum oOpa3om, cieayeT MPOBOAWUTH B MPEANOCEBHOW MEPHO] NMPOMBIBHBIE TOJIHBBI, YTOOBI
co3daTh B IOYBE JOCTATOYHbIE 3alachl BJIard JAJs IOJIy4eHHMs BCXOAOB XJIONMYaTHHKA Oe3
JOTIOJIHUTEIIbHBIX MOAMUTHIBAIOIINX [TOJIUBOB.

[IpoMbIBHOM pexuM B Hadaje oOecredyMBaeT yBJIa)KHEHHE KOPHEOOMTAaeMOro clos 110
[IIIB, npu KOTOPOW COJU, HAXOAALIMECS B IIOYBE, IEPEXOIAT B PACTBOPHI, a 3aTEM IPOUCXOIUT
NabHeNIee pacTBOPEHHUE COJIe 1 BBITECHEHNE UX U3 BEPXHETO CJIOS [TOYBBI B IPYHTOBBIE BOJIBI.
PactBop coneii BMecTe ¢ TpyHTOBBIMU BOJIaMU IIOCTYIIAET B IPEHAXKHYIO CETh, KOTOPAsi BHIXOIUT
3a Mpezelibl OpolIaeMoi TEPPUTOPHH.

OObemMbl BBIMBIBaHUSI COJIEH 110 BapUaHTaM UMEIOT 3HAYUTENIbHbIE OTJINYNS, HauboJibliee
BBIMBIBAHHE BOJIOPACTBOPUMBIX COJIEH MIPOUCXOIUT B 1-M BapuaHTE ONbITA, BO BTOPOM BapUaHTE
TaK)kK€ HOPMaJIbHOE BbIMBIBAHUE COJIM HECKOJIBKO MOBBIIIEHHOW HOPMOH, a B TPETHEM BapUaHTE
CPAaBHHUTEJIBHO OYEHb HU3KOE BBIMBIBAHME BpPEIHBIX COJIEH, HECMOTpsS Ha BBICOKME HOPMBI
npombIBKU. Kak moka3pIBalOT pe3yJsibTaThl MPOBEJEHHBIX MCCIEIOBAaHUM, B Pa3HbIX BapHaHTaXx
OMNbITa, KOHTPOJSA M TPAAULMOHHOM croco0e, POCTOBbIE U MPOAYKTHBHBIE IOKa3aTeNU U
YPOKaHOCTh XJIONTYATHUKA pa3ivyHble. B mepBoM M BTOPOM BapuaHTax IOJIyYEH BBICOKUU
ypoxaii xjonka B mpeaenax 32-36 n/ra u 27-30 1/ra 3a c4eT HHTEHCUBHOTO BBIMBIBAHUS COJIEH,
3aBUCALLMNA OT APEHUPOBAHHOCTU TEPPUTOPUHU, OT TIIyOMHBI 3aje€raHusi TPYHTOBBIX BOJ, OT
IUIAHUPOBKU 3€MeNlb, a TaKXke OT COOJIIOJCHUS MNPaBUI U PEKOMEHAAUMH MO TEXHOJOTHUHU
IPOBEAECHUS IPOMBIBOK.

B TpeThem BapuaHTe HEOCTATOYHO NMPOMBITAs U3-3a BBICOKOI'O OCMOTHYECKOI'O JTaBJICHUS
IOYBEHHOTO pacTBOpa IMOYBA IJIOXO OOECreYrMBaeT CeMeHa XJIOMYaTHUKA BJIArOd, U TEM CaMbIM
3aMelIsieT MOsBJIEHHWE BCXOJOB, a pecTaBpaluss M H30BITOK cojledl B MOYBE OTPULIATEIBHO
BO3JIEUCTBYIOT Ha XxJjonm4atHUK. Ha moissix 3 BapuanTa HaOd0gaeTcs OTCTaBaHUE PACTEHUU B
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pocTte, HapyllaeTcs MPOXOXKAEHHE OCHOBHBIX (a3 pa3Butus. IIpu sTom (popMupyIOTCS MeIKHe
KOpPOOOUKH, CHUXKAETCS ypOKaMHOCTh 10 15 1y/ra 3a c4eT HEeKayeCTBEHHBIX MPOMBIBOK 3eMellb
O0ONBIIMMU HOpPMaMH, MOJbEMa YpPOBHS TPYHTOBBIX BOJ, BO3pacTaeT Harpy3ka Ha JpEHax,
IIPOUCXOUT PECTaBpallis COJIM U3-3a HECOOTIOACHHS MPaBUJI U PEKOMEHJALUN MO0 TEXHOJOTUU
IPOBEACHUS NPOMBIBHBIX IIOJHUBOB. BMecTte ¢ 3TUM, OCOOEHHO B MOCJIEAHUE TOJbl, IpHU
OpOILIEHUU OCBETIEHHOM W MHMHEpaJIM30BaHHOW BoAOW moTepu €€ Ha (QUIbTpaLUIo
yBenuduBaercst B 2-2,5 paza. CiengoBaTenbHO, MUTAHUE TPYHTOBBIX BOJI YBEIIMYHMBACTCS OoJiee
YeM BJIBO€ M CYIIECTBYIOILIAs OTBOJsAIIAs CeTh HE clpaBisieTcs ¢ yennyeHuem oobema KJIC,
YTO BEAET K MOJBEMY YPOBHSI T'PYHTOBBIX BOJ M BTOPUYHOMY 3aCOJICHHIO. DTO €IIe OJHa M3
OCHOBHBIX NIPUYMH YXYILIEHUS MEIUOPATUBHOTO COCTOSIHUS 3€Melb 00IacTH.

Jlts moBwimeHUsT 3(QQPEKTUBHOCTH TPOMBIBOK HEOOXOJAMMO CHHU3UTh HANpsOKEHUE B
pabote umeroniuxca KJC. CHuxeHus: MHTEHCUBHOCTH MOABbEMA IPYHTOBBIX BOJ MOXHO JIOCTHYb
IyTeM KalHuTaJbHOTO peMoHTa U pexoHcTpyKuuu KJAC wnm yammHEeHHUEM CPOKOB IPOBEICHUS
IIPOMBIBOK, 3@ CUET paHHEro MX Hauaja, B OCEHHE-3UMHHI mnepuoj. M3BecTHO, 4TO OOBIYHO
IPOMBIBKY HAUWHAIOT ¢ 0o0Jiee BBICOKMX MAaCCHBOB M 3aKAaHYMBAIOT TOHMKEHHBIMH MECTaMHU
penbeda. B cBsazu ¢ stum depmepckum xosgiictBam u ABII B mepByro odepens ocoboe
BHUMaHHUE CJEeIyeT YHeNsATh MOATOTOBKE K IPOMBIBKAM YYacTKOB, pAacCMOJOKEHHBIX Ha
c1a003aCOJIEHHBIX TOBBIIIEHHBIX YacTAX KOHTYpax, O0ECIeYeHHBIX WHTEHCUBHBIM OTTOKOM
IPYHTOBBIX BOA. IIpOMBIBKa 3THX yYacTKOB B OCEHHE-3UMHHUU IEPHOJI, BOSMOXKHO, TO3BOJIUT
BECHOI mepen MpeanoceBHON 00pabOTKON OrpaHMYMTHCS JIMIIL BIAro3apsJKOBBIM IOJHUBOM
HeGompmoi HopMoii Boasl (1000-1300 m’/ra). DTo Takke OOECHEUAT CHHKEHHE OOLIE
IPOMBIBHOW HOPMBI Ha KaX/10M IPOMBIBHOM y4acCTKe.

OcHoBHast paboTa BECHOM [JOJDKHA OBITh CKOHLIEHTPUpPOBAHAa Ha IPOMBIBKAxX
MEJIMOPATUBHO HEOJIAronpUsATHBIX y4YacTKaX C IPOBEJCHUEM MEpPONPUATHUS 1O O0O0eCHeYeHHIO
OTTOKAa IPYHTOBBIX BO/I.

JUia 3Toil menu HeoOXOAUMO OIpeAeNuTh IOoJie C UCIHOJIb30BAaHHEM JaHHBIX COJIEBOM
CHEMKH, IO3BOJISIONICH BBHIOOPOYHO BECTH IMPOMBIBHBIC TOJUBBI, MOJJIEKAIINE MPOMBIBKE B
HEPBYIO OYepelb, YETKO OMNpPEAeIUTh NOCIEAYIOUYI0 OUYEpPEeIHOCTh HPOBEIEHUS MPOMBIBHBIX
MIOJIMBOB, MAaKCHUMAaJIbHO U 3()(PEKTUBHO HCHOIB30BATh KAXABIH JHUTP IMOJIMBHOW BOIBI C TEM,
4YTOOBI HE MTO3/JHEE Hayaja anpes MOJHOCThIO 3aBEPIIUTh IPOMBIBKY ITOUB B 00JIACTH.

CBOEBpEeMEHHOMY M KaU€CTBEHHOMY PEIICHUIO 3TOM Ba)KHEUIIEH 3a1a4u JOJDKHO TOMOYb
BBINOJHEHHUE CIEAYIOINUX MEPOIPUITUMN:

- B [IEPBYIO ouepeb, HE00X0AUMO coOpaTh crenuanbHble rpynnsl cnenuanuctoB ABII u
BO/IOXO3SIICTBEHHBIX OpraHU3alii, Ha KOTOPbIE BO3JIOKUTh 00s13aHHOCTb OCTOSIHHOM MPOBEPKHU
X0/1a ¥ Ka4ecTBa MPOMBIBOK ITOYB MO KaXKIOMY IOJIIO ePMEPCKOTO XO3SHCTBA;

- ABII u pyxoBogutensiM (epMepcKuX XO03gMCTB HEOOXOIMMO, UCHOJb3Ys JlaHHBIE
COJIEBOM CHEMKH 110 CTETIEHH 3aCOJIEHHOCTH MOYB U C YYETOM BBIJIEJICHHOTO JIUMUTA BOJbI WIIH C
y4eTOM KauecTBa Y€ IMPOMBITBIX 3€MeJlb, COCTaBUTh I'Pa(UK MPOBEJAECHUS IPOMBIBHBIX MTOJIMBOB
BHYTpHU (hepMEPCKUX XO3SUCTB, T/I€ OTMETUTH CPOKH ¥ HOPMBI UX MPOBEACHHUS,

- IIpM COCTaBJICHUU TI'paUKOB HEOOXOJUMO YUUTHIBATh MOATAIHYIO MOJATOTOBKY KapT K
CEeBY, Pa3AeiuB IOJS HAa TPU T'PYNIBI IO BHICOTHBIM OTMETKaM IOBEPXHOCTH IOJIEH (BBICOKHE,
CpellHUE U HU3KHE) U CTEICHU JPEHUPOBAHHOCTH;

- HeOOXOAMMO MPOBEPUTH TexHHueckoe coctosane KJC, mpu HeoOX0IMMOCTH YCTPaHHUTh
HEJ0CTaTKU, 00eCIeynB UX HOPMaJIbHYI0 padoTy;

- mpencenaTensaM (GepMepCKUX XO3SIMCTB HEOOXOIUMO 00ECIeUUTh HYKHOE KOJIUYECTBO
HOJIMBAJIBIIMKOB U OPraHU3allMI0 IPOBEIEHUS HOYHBIX IPOMBIBOK, Yepe3 Kax/Able MATh JHEH
MOPAJIbHO U MaTe€pUaIbHO NOOLIPATH NEPEAOBUKOB-I10INBAJIBLIUKOB;

- pyxoBogutensMm ABII B xome mnpoBepku KadyecTBa IPOMBIBOK HE JIOIYCKaTh
Oecrmone3Horo cOpoca MOJUBHOM BOJBI B KOJJIEKTOPHI, 00E€CTIEUYNTh MPABHIBHBIA yUeT pacxol0B
BOJIbI M TUIOINAJEH IPOMBITBIX 3€MeEJlb;
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- (hepMepaM M MOJMBAJBUIMKAM MEpel MPOBEJECHUEM IOCIEIHEr0 MPOMBIBHOTO IOJINBA,
BOCCTAHOBUTD IOJIMBHBIE BAJIUKU JIJISl TOTO, YTOOBI 00ECTIEUUTh PABHOMEPHOE MOCIIEBaHUE MTOYB,
MIPOBOJIUTH IPOMBIBKH CTPOTO MO MOJIUBHBIM y4acTKaM, HE JJOIycKas Mepernycka BoAbl U3 OJJHOTO
y4acTKa B Jpyrou, coOirojas MpaBWia W PEKOMEHAAIMU 10 TEXHOJOTHUSM IPOBEIACHUS
IIPOMBIBKH.

ABII gomxHB B3STh MOA KOHTPOJAh pabOTy CHEUHUANUCTOB IO 00eCIeYeHUIO
PaLMOHAJIBHOTO UCTIOJIb30BaHUs MMOJIUBHON BOJIbl, CBOEBPEMEHHYIO U KaU€CTBEHHYIO MOATOTOBKY
K IIOCEBHOM Bcero Habopa HeoOXOIUMOI TEXHUKH, CEMEHHOTO (POH/Ia, MUHEPAIbHBIX U MECTHBIX
yA0OpeHui, IPOBOAUTH OCHOBHYIO IIPEANIOCEBHYI0 00paOOTKY MOYBbHI C BHECEHHEM yA00pEHUN U
repOUIHIOB.

[Ipu cBOEBpEMEHHOM M MPABUILHOM BBIIOJHEHUM NEPEUUCICHHBIX MEPONPUATUNA OyayT
CO3/J1aHbl BCE€ HEOOXOAMMBIC YCIOBHS AJI KQUECTBEHHOTO MPOBEACHUSI TPOMBIBKU U TIOCEBHOM B
Jy4lIne arpOTeXHUYECKUE CPOKH U C XOPOILIUM KaueCTBOM.

[Ipu ocyuiecTBIEHUH MEPEYUCICHHBIX MEPONPUITHII B YCIOBUAX Ae(PUINTA BOJHBIX
pecypcoB MPOMBIBHBIE HOPMBI MOKHO CHH3UTH Ha 15-20 %. Ilpu BHeapeHUM PEKOMEHyEMBIX
MEpONPUATUN U COONIOJEHUS TMPaBWI, PEKOMEHAYEeMble TEXHOJIOTHU MPOBEJACHUS MPOMBIBOK
SBJISFOTCSL OHUM W3 BaXXHEHIIWX yCIOBUU MOBBIMICHHUS WX 3(P(HEKTHBHOCTH, CHIDKEHUS 3aTpat
OpOCUTENBFHON BOJBI M MOJYYEHHS BBICOKUX YpPOXKAaeB C\X KYJIbTYpP B YCIOBHUSAX XOPE3MCKOTO
oaszuca.

BECMJNIOTUHHbLIE BOOO3AB0PbI B HUSOBbAX PEKU AMYOAPBU

Hxpamosa M. P.
(CAHUHWPU um. B . Kypuna)

[Tocne 3aBepiieHusi cTpoUTeNnbCTBa TYSIMYIOHCKOTO THAPOY3/Ia Ha p. AMyJapbs HA4aaoCh
WHTEHCUBHOE 3amjieHHe BepxHero Obeda PycnoBoro Bomoxpanunuiia. [lo cocTosiHuio Ha KOHeI
2003 roma oOmwmit 00beM 3amneHust coctaBiasteT 1070 maH M3, T.€. 4YyTb MEHBUIE I10JOBHUHBI
IPOEKTHOTO 00bheMa. B HIbkHUI Obed) MOCTyHaeT B o B CPEAHEM 3 MITH. T. B3BEIICHHBIX HAHOCOB,
U3 KOTOPOrO Ha MepHoj ampeib-mail npuxoaut 2,0 - 2,5 MiaH. T. MyTHOCTH BOIBI B pEKe B
Gombimyo udacTh Bpemenu cocramsier 0,1 - 0.2 kr/M’, T.e. B 10-15 pa3 MeHbire ObITOBOIL
(Tabmumal).

CpennemecsyHast MyTHOCTb PEYHOM BOJBI, KT / Ky0.M

Taobmuma 1
CtBOpHI amnpeib Maii UIOHD HIoJIb | aBrycT |ceHTsa0ps | CpengHee
3a BEreTallMOHHBIN
1(50) (O
Jlapranara | 2.140 | 3.236 | 2.254 2.248 1.809 1.673 2.227
Tysmyron | 0.064 | 0.943 | 0.615 0.748 0.527 0.419 0.553

N3-3a ocBeTseHUs pEYHON BOJIBI B HU30BBSAX PEKH AMyJapbl HadaJICs MPOIECC OOIIEro pa3mMbiBa
pycila peKM M CHUKEHHMsS YPOBHEH BOJHOM IIOBEPXHOCTH, YTO IIPUBEIO K 3HAUUTEIBHOMY
YXYIIICHUIO YCJIOBHH Bomo3abopa B Oosee yem 30 uppUTraniMOHHBIE KaHAJIbl HU30BBEB, M
COOTBETCTBEHHO K CHCTEMaTHYECKOMY HEA000py 3alljIJaHUPOBAaHHOI'O KOJHMYECTBA BOJBI B
opocuTeNbHbIe CUCTeMbl. [l pemieHus cozjaBuieiicss npoOsieMbl MPOBOAMIUCH Hay4YHbIE
uccrnenoBanus: B 1983 r Ha ydacTke mpoTsbkeHHOCTBIO 20 KM B paifone Bono3abopos Tamicaka -
[TaxTaapHa, a B 1986 r. - 10 Bomo3zabopa baitpamcaka - 40 kM. W mume 1997 romy Hauvanuch
KOMIUIEKCHBIE HCCJIeIOBaHUsl KPYMHBIX OECIJIOTMHHBIX B0J103a00poB Ha ydactke peku 110 km
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OTACJIOM KOMIUIEKCHOTO peryiaupoBanusi ctoka pek HIIO CAHUNPU u HaydyHO-TEXHUYECKUM
LeHTpoMm “Peka”.

OcHoBHasl 11eJ1b NPOBEIEHHBIX HATYpPHBIX MCCIIEI0BaHUM Obula pa3paboTKa peKoMEHAalui
10 PEryJIMPOBAaHUIO yYacTKa PEKU B 30HAX OECIJIOTMHHBIX BOJI03a00pOB /sl yBEJIUYEHUs] 00BEMOB
3a0upaeMoil BOJbI U BMECTE C TEM YMEHBUIMTHh KOJIMYECTBO IOMNAJaeMbIX U3 PEKHM HAHOCOB B
opocuTenbHble KaHanbl. Kpome 3Toro, ctaBuiach 3aj1a4a 1o IpoBepKe pe3yJIbTaTOB BIITOJHEHHbIX
aBTOPOM TEOPETHUECKUX M HKCHEPUMEHTAIbHBIX HCCIIEIOBAaHUM T'HIPABIMUECKUX U PYCIOBBIX
SBJICHUH Yy OECIJIOTUHHBIX B0J03a00poB [2,3]. BbuM M3y4deHbl PYCIOBBIE HPOLECCHI, PEXKHUM
YPOBHEW M pacxXoJ0B B 30HE MIECTH KPYMHBIX OECIUIOTHMHHBIX BOJI03a00pOB, KOTOpHIE OBLIH
IIPUHATHI B KauecTBe 00BEKTOB HccienoBaHuii: Tamcaka, [TaxTaapna, balipamcaka, Kapamasbicaka,
VYprenuapna u Kneraausiz6ai, o01eit mpotsbkeHHOCThIO yyactka 110 kum (puc. 1).

: oy Kanon MTaxmaapna i
3 kk} .'"-." '.__\ 'ﬁkp " I\--_fJ

Puc. 1 Ilnan-cxema uccienyemMoro yyactka peku AMyaapbu

OcHOBHBIMU (haKTOpamMM, BIMSIOIIMMH Ha CXEMY B0/03a00pa SIBISIOTCS: THAPOJIOrMYECKHE
YCIIOBHS HWCTOYHHMKA OPOIICHHS, XapaKTEPUCTUKA HCIOIb3YEMBIX YYacTKOB (T€OJOTHYECKOe
cTpoeHHe OeperoB, rIyOrHa BOJbI y Oepera u miaHoBoe ouepranue) [1].

Tawcakunckasa opocuTeNbHAs CHCTEMA SIBIISIETCSI B XOPE3MCKON 001aCTH caMOil KpyTHOM
u el monsemieHa cBbimie 200 ThIc.ra OPOCHUTENBHOM IUIOWAAU. MaructpanbHblid kaHan Taicaka
noctpoeH B 1940 romy. B cBsizu ¢ HeycTOMYMBOCTBIO pyciia p.AMynapbu 3a00p BOAbI B
TamcakMHCKYIO CUCTEMY ITPOU3BOIUTCS ¢ IOMOIIBIO IBYX FOJIOBHBIX COOPYKEHHUI:

e Tamcakunckoe ctapoe - Ha 13-om kM ot Tysimytona, moctpoeHo B 1938roay; BogozabopHoe
COOPY>KEHHE COCTOMT W3 9 mpoiieToB paszmepamu 4%*3,7; pacCUMTaHO HA MPOMYCK pacxoja
202,5 xy6.M/c;

e TamicakuHCKkOe HOBOE - pacrnosiokeHo 250 M BbIIIE MO TEYEHHIO OT CTapoil TOJIOBBI;
OCTpOoeHO B 1965 1. B CBSA3U € yXYIIIEHUEM YCIOBHUI BOJ03a00pa: OHO MMEET JiBa IpOJjeTa
pazmepamu 12,0* 6,7 u paccuutan Ha pacxon 89 ky0.m/c.

BenencTBue 3aBnexkaHUs JOHHBIX HAHOCOB B KaHaJl M YMEHBIICHUS €ro MpOIyCKHOM
CIOCOOHOCTH, PEryJIIpHO IPOBOJIUTCS OYMCTKAa €ro TOJOBHOIO ydacTka. Ejxeromssiii o0beM
OYHUCTHBIX paboT coctasiser oT 450 -1000 Teic. KyO.M.

Kanan Ilaxmaapuna - oqvH U3 JpeBHEHMIIMX KaHalIoB Ha Tepputopun Kapakanmakcrana.
I'onoBa kanana pacnosnoxena 20,4 kM Hmwke ctBopa TysamytroH. [IporskenHocts ee 27,6 K,
pacueTHbIi pacxoa 80 ky0.m/c. Kanan nposiokeH B 3eMIITHOM pyciie, IUpuHa ero mo aHy 20-25 M,
rnyOuna 3,3-4,3 m. U3 kaHana opormraiorcs 3eMiH npaBoOepexbs Amyaapbu oT TysimyroHa 10
Mmbica Kaparay, Bcero okoso 45 ThIC. Ta 3eMiu. Y ciioBus Bojo3abopa B kaHaji [laxTaapa ClIOkKHBI B
CBSI3U C CHJBHBIM ONy>KJZaHUEM pyciia Ha 3TOM ydacTke. M3-3a GOJbIION HIMPUHBI PYCIO PEKU
JIEIUTCSL HAa HECKOJIbKO PYKaBOB, PAcCIOJI0XKEHHUE KOTOPBIX INOCTOSHHO MeHseTcs. Kpome a3toro
Oeper peku Ha 3TOM YYacTKe IOJBEpraercs WHTEHCUBHOMY pa3MbIBy. ['0JI0BHOH perynsrop
[TaxTaapHsl oTBesieH B ri1y0b kaHana Ha 4,5 kM; nmoctpoeH B 1957 r. Ha npomnyck pacxoaa 55 kyO.
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M/c, pazmepamu mnposietoB 3,0%3.4 M B KomuyecTBe S5 mTyK. Bech mepuos MoJuBOB MOIBOISIICE
PYCIIO0 MOAEPKUBAIOT HEMPEPHIBHBIM 3eMJICUEePIIAHUEM.

B kanan baiipamcaxka 3a00p BOJbI ocyliecTBisieTcss Ha 42-oMm kuiomerpe oT TysMyroHa.
l'osioBHOE coOpyKeHHEe KaHaja pacIooKeHO Ha paccTosiHuu 4,5 KM OT peku.OHO MOCTPOEHO B
1962 r. u paccuntan Ha pacxoa 39 Ky0.M/c; cocTOUT U3 4-X mponeToB pazmepamu 3,0 * 3.3 M.
O0beM ToZI0BBIX OUUCTHBIX paboT B moaBosIeM KaHaie coctaBisieT 600-1000 Thic.ky0.M.

Kanan Kapama3svicaka 3abupaet Boay Ha 48 - OM KMIIOMETpPE M pacCUUTaH Ha pacxon 60
Ky0. M/C; JUTMHA TIOJBOJIIEr0 KaHaia 7,6 KM OT peKd; BOI03a00pHOE COOpY)KEHHE IMOCTPOCHO B
1962 r. u coctout nu3 4-x nposneros pazmepamu 3,0% 2,5 M. OuncTHble pabOThI B MOABOJSAILEH
gactu coctaBisitoT 700-1200 Teic.ky0.M B TOAY.

Kanan Ypeenuapna pacnonoxen Ha 54,4 km Hmwxke Tysmyrona. B 1963 r. moctpoeHo
TOJIOBHOE COOpY’KEHHUE, cocTosee u3 11 mponeroB pasmepamu 2,5 * 2,5 M, pacCUMTaHHOE Ha
pacxox 60 ky6.m/c. Opomaercst cBbitie 50 ThIC.Ta 3eMellb.

Kanan Koinvtunuazoaii 3adupaet Bogy Ha paccrostHuu 97,4 kv Hke Tysmyrona. Cuctema
KaHasa cosznaHa B 1939-42 ronmax u opomraer cBbime 60 Thic.ra 3emid, B ToM uucie 20 Thic.ra B
Xope3mckoit obmactu. B 1965 r. geifrumem Oblla CMbITa OCHOBHAs TOJIOBA CHUCTEMBI
Keiprunusz6ait u Ha 4,6- oM KM KaHaja MOCTPOEHO HOBOE TOJIOBHOE COOpY’KeHHe Ha pacxon 120
Ky0.M/c, cocTosamii u3 4 - x nmpojeToB pazmepamu 8,0%5,7 m. Jlns rapaHTUPOBaHHOTO BOA03ab0pa
B cucteMy B 1969r. mo mpoekTy Y3THUIpoBOJX03a ObUI MOCTPOSH MOAMUTHIBAIOIIMNA KaHAT
Typanracaka. [1o kanamy npousBoautcs B roay ot 700 qo 1200 Thic.Ky0.M OUYHUCTHBIX padoT.

st Toro, 4ToOBl CyIUTh 00 U3MEHEHHH PacxXxoJ0B U YPOBHEW BOJHON MOBEPXHOCTU B PEKE
ObUT TpoaHAIM3UPOBAH THUIPOJIOTHYECKHM pPEXUM Ha HCCIEIyeMOM ydacTke AMyJapbu IO
pe3ynbTaTaM MHOTOJICTHUX HATypHbIX HaOmoaenuit oskcrnequimn CAHUWPU u  nanHbIM
Vupasnenus ['mapomereocnyx0bl PY3 3a mocnemnme 20 jier.  Y4YacTOK pacroyiOREH MEKITY
ruaponoctamMu TysmytoH u Kumuak. CpenHerosoBble pacxolibl BOABI B pailOHE TUIAPOIOCTa
Tysmyron uamensitorcs B npegenax 500 - 1600 M/c. [Ipu »TOM, CpeiHEMECAYHbIE MAaKCUMAJIbHBIE
pacxonbl pocturator g0 4000 M’/c, a MmuHEManbHble - 220 M'/c. [omoBoil o0GbeM  CTOKa
U3MEHSETCS OT 12 kv’ no 50 KM3, npu cpenHemuorojetrne Benuuunne 30,0 kM. Huxe
ruaponocta Kumuak MakcUMallbHbIe CpPEIHEMECSUHbIE PacXOJbl MMEIOT 3HAYEHUsI B IIpejeliax
750 - 2500 M3/c, a MuHAMabHEE 50 - 220 M/c. CpenHerooBoe 3Ha4€HHE BO103a00pa B MEKEHb
noxomut mo 200 M3/c, u xonebnercs B mpenenax 1310 - 1940 M>/c B mostoBobe. ['010BoI 00BeM
BOJIOTIOTPEOJICHHSI C YIETOM BO3BPATHOTO CTOKA HA 3TOM y4acTKe cocTaBisieT 18,5 KM

Pexxum paboThl KaHAOB B HU30BBSIX AMYyJapbH 3aKJIIOYAETCS B CIEAYIOMIEM: C SHBaps IO
MapT MPOU3BOAATCA 3a00pbI BOJBI B CUCTEMbI JJII OCYLIECTBIIEHUSI TPOMBIBKU 3€MeJlb, BEHUNHBI
KOTOPBIX U3MEeHsAoTCs B npenenax 300 ky6.M/c, B anpesie Mecsle pacXxoibl BOIOOTOOPOB MalaloT B
2-2.5 pa3za. B BereranuoHHBIM TepHOJ pacxoid Boao3abopoB Bo3pacTtatoT g0 1800ky6.m/c. C
CeHTAOpS Mecsdlla pacxoabl B0M03a00pOB  yMeHblIatoTcs. [uaporpad Bogo3abopoB B
paccmaTpuBaeMble KaHallbl TIOKa3aH Ha puc.2.

90 =@ Tamcaxa
Q, m3/c = = = [laxraapHa

80 74/.%— .\ Baiipamcaka
70
/ ~

Kapamazst
=== = VYprenuapHa

:g / \ = Ks146ait

T T f
= & = = - =
2 2 <2 )

< = ~ = << &)

Puc.2 Cpeagnemecsiunbie pacxobl BOJ103a00POB B BEre€TAI[MOHHBIN MEepHO/ (MaTOBOIHBIN TO).
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PyciioBble mpoMepbl BKJIIOYANIA Ch€MKH YPOBHEN BOJHOM MMOBEPXHOCTH, MOMEPEUHBIX CEUECHHI
pycia mo 3aKperuieHHBIM IIECTH CTBOPAM Ha ydacTKe KaXkJIOro Boja03a0opa - Bcero 36 CTBOPOB.
CrtBopsl Hameuanuch depe3 500 - 1000 m: Tpu cTBOpa BHINIEC U TpU HUXKE Bogo3zabopa. Ilpu sTom,
JUIMHA UCCIIEyeMOro y4yacTka Bojo3abopa B kaHan Tamicaka cocraBnsiia 3,49 kwm, [laxTtaapHa -
3,23 km, baitpamcaxa - 2,52 km, Kapamaseicaka - 2,67 km, Yprenuapua - 2,55 km, Knbraausz0aii -
3,51 xm. IIpomepsl mpoBoaunuck B 1997 (3 paza: anpensb, utoib, ceHTI0ps), 1998 (aBrycrt) u 2002
(cenTsiOpp) romax. Ilo AaHHBIM TPOMEPOB OMPEACTSUIMCH CPEOHHE 3HAYCHHS THUAPABIMYECKHX
3JIEMEHTOB TIOTOKA ¥ BBIYEPUYUBAIHCH MTOTIEPEUHbIE TPODUIH pyciia PeKH [0 CTBOPaM.

[To pesynpraTaM HaTYpHBIX MJAaHHBIX THAPABIMYECKHX DJEMEHTOB IIOTOKAa B paiioHe
KOKJIOr0 BOA03a00Opa COCTaBJICHBI TaONIMYHBIE MaTepuanbl M IOCTPOEHBI TrpaduuecKue
3aBUCHMOCTH, XapaKTEpU3YIOLIME HW3MEHEHUE TUIPABINYECKUX DJIEMEHTOB IOTOKA. AHaIu3
MOJIyYCHHBIX JAaHHBIX B TEPUOJ TMOJIOBOAbS M MEXKEHU TO03BOJHMIN BBIACIUTH CIEIYIOIIHEe
KOJINYECTBEHHBIE XapPAKTEPUCTUKU:

e yyacTOK Bojo3abopa Taiicaka: TMIpaBIWYECKUE FJIEMEHTHI MOTOKA MEPEMEHHbI IO JJIMHE
ydacTka B mpenenax mupusbsl peku B = 200 - 900 m; cpeansas rimyouna h= 2,27 - 3,05 m;
cpennsisi ckopocth TeueHust V = 0,41 - 1,02 M/c; ykiion Boanou nmoBepxuoctu 1 = 0,00014;

e yyacTOoK Bojo3abopa IlaxTaapHa: auama3oH W3MEHEHUS THAPABIMYECKUX JIIEMEHTOB
HaxoAuTcs B mpenenax: mupuna peku B = 300 - 800 m; cpemnsis rmyouna h = 0,95 - 2,32 wm;
ckopocth Teuenus V = 0,82 - 1,45 m/c ; ykion 1 = 0,0002 ;

e yuacTok Bojo3abopa baiipamcaka: mmpuna pexu B =420 - 960 m ; cpeansis rmyouna h = 1,07
- 2,55 m; ckopocts Teuenus V = 0,51 - 1,02 m/c; ykion i= 0,0002;

e yuacTok Bojo3abopa Kapamaswicaka: mmpuHa pexku B =140 - 500 m; cpennss rimyomHa h=
1.26 - 4,97 m; ckopoctb Teuenus V= 0,75 - 1,32 m/c; yxknon= 0,0002;

® y4acToK Bojo3abopa YpreHuapHa: mupuHa peku B = 150 - 580 m; cpenusist rimyOuna h=1,0-
3,59 m; ckopocth TeueHus V = 0,6 - 1,40 m/c; ykios i= 0,00018;

e y4acToK Bojo3abopa Kneranuszoaii: mupuna pexku B= 170-580 m; cpennss rryouna h=1,15-
3,74 m; ckopocTb Teuenus V= 0,6-0,92 m/c; ykion i= 0,00015.

CpemMKH ypoBHS BOAHOM NOBEepxHOCTM Ha ruaponocty TysmyioH (0,5 kM HWXKE IJIOTHHBI) U
conoctaBienue kpuBbix Q = f(H) ¢ ObitoBbIME ycioBusimu (1980r.) mokas3piBaloT, YTO 3a MEPUOJT
skcrutyatanuu (1983-2002 r1T.) NPOMCXOAWIO CHIMKEHHE YPOBHSI BOJIbI BCJCACTBUE CHIKCHHS
OTMETOK JiHa pycia pekn: mpu Q = 500 m°/c Ha 3,25 M, mpu Q = 1000 m’/c - 2,70 m, Q = 2000 m/c -
1,50 M. YpoBeHb BoJibI B paiione TamicakMHCKOTO mocTa cHu3uaack mpu Q = 500 M/c Ha 1,6 M, npu
Q=1000 M’/c Ha 1,5 m, u mpu Q = 2000 M>/c Ha 1,2 m.

B ctBOpe ruaponocra Kunyak HaOmrogaeTcsi HEKOTOPOE MOIHATHE YPOBHS BOJHOW MOBEPXHOCTH
OTHOCHUTENbHO OBITOBBIX: mpu Q = 500 M’/c - Ha 0,4 m, Q = 1000 M/c Ha 0,50 M BCcnemcTBHE
CMEIICHUS Pa3MBITOTO 3a TUIOTHHOW 00beMa HAHOCOB B (hOpME Ipsii BHU3 110 TCUCHUIO.

Conocrasnenue rpapukos ykioHoB I = f(Q) 3a nepuox anpenb-ceHTs10ps 1998 rona ¢ naHHBIMU
rpaduka anpenb-ceHTAOph 1980 roma mokaspiBaeT, 4TO 3a ATOT MEPHO]] MTPOU3OIIO YMEHBIICHHE
yKJIoHa BoJgHOUM nmoBepxHocTu. Eciiu B 1980 roay yknon npu pacxonax no 1000 M>/C COCTaBIIsII
0,000210 - 0,000215, To mo gauaeM 1996 roga nmeet 3Hauenne 0,00018 - 0,00020.

AHanu3 HM3MEHEHHUS TPOJONBHBIX MPOQHICH BOIHOW IOBEPXHOCTH IO uIMHE peku (puc.3)
mokasaj, yto ot ruaponocra Tysamyton o Tamcaku (8kM) cpennuil ykion coctasui 0.00022, ot
Tamcaku 1o bupynu (68xkm) - 0.00018, ot bupynu no ruaponocra Kumyak (91xm) - 0.00020.
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Puc.3 [TpononbHbIe TPOGUIN BOJHON TTOBEPXHOCTH

Kak u3BecTHO penbed pyciia peKkd HaXOAUTCS B MPSIMOM CBA3M C THUIPABIMKON IOTOKA.
Marepuansl mpoMmepoB, npoBefaeHHbIX ¢ 19.04.98 mo 25.04.98 r. u cpaBHEHHE WX C JAaHHBIMHU
mpoMepoB 1996-97 rr. moka3pIBalOT MHTEHCUBHOCTD IIAHOBBIX U BBICOTHBIX JedopMalnuil pycia, o
YeM CBUCTENBCTBYET OY)KIaHUE pyciia B IUIAHE, BRIPAXKAIOIIEECS B CMEIICHUH TTOJIOKEHUS YPE30B
Oepera u miIyOOKOBOAHOM dacTu pycia. M3ydenue mnonepedHblx mnpoduieid pyciaa peku
paccMaTpuBaeMbIX y4acTKOB BO03a00poB (puc.4) MOKa3bIBaIOT, YTO pa3Mepbl U KOHPUTYpaLus
CeueHM pycia U3MEHSUIMCh CyLeCTBEHHO (Ta0:1.2). Vi3MeHeHue mMpuHbI Yy Bojo3abopa B Taiicaka
coctaBmio 250 - 850 m, ITaxtaapna 230 - 630 m, baiipamcaka 500 - 1165 m, Kapamasrbicaka 145 -
740 M, Yprenuapna 125 - 770 m, Kneruaussoait 328 - 836 m. Takas 6onblias pa3HuLa B 3HAUCHHUX
HIMPUHBl pyclla, B Ipenesaax KOpPOTKOro ydactka 2,5 - 3,5 KM, €CTECTBEHHO CIOCOOCTBYET K
3HAYUTEIbHOMY W3MEHEHMIO INIyOMH M NOIepedyHbIX (opM Ha 3TOM ydacTke. Y BOA03a00pOB B
kaHanbl [laxTaapna, baiipamcaka u KipuHus30aii quana3oH W3MEHEHUs IIMPUHBI 3HAYEHUS B
npenenax 1.82 - 2.70, rny6unst 1.76 - 2.52 u ckopoctu 1.84-2.43 paza. A Ha ywacTkax
B0/103a00pOB B OCTQJIbHBIE KaHAJIbl BBILICIPUBEICHHBIE NapaMeTpbl HU3MEHSAIOTCS B OOJBIIOM
nuana3one: mwupuHa pycna 3.40 - 6.16, rmy6una - 2.01 - 4.39, ckopoctu - 1.5 - 3.17 pa3a, uto
NIOKa3bIBAa€T M3MEHEHHUE LIMPHUHBI pyciia PEeKU B LIECTh, a CpeHEN IIyOMHBI B YETHIPE pas3a, 4TO
MIPEJCTABISET BEChMA CJIOXKHYIO THIPABIMUYECKYIO0 CTPYKTYPY IOTOKA y BOA03a00POB.

I[I/IaHaSOH HU3MCHCHUS T'NAPAaBINYCCKUX XAPAKTCPHUCTHUK ITIOTOKA

tabsnna 2

Bonozabop B Jnvna JlnamnaszoH u3- JnanazoH u3- JnanazoH u3z-
KaHal HCCIIElyEMOr0 MEHEHUS IUPH | MEHEHHUS CPell MEHEHHUS Cpef

y4acTka, M HEBI pyciia HeH r71yOuHBI | HEHl CKOPOCTH

IIOTOKA

Tamicaka 3490 3.40 2.01 1.50
[TaxTaapHa 3230 2.70 1.76 2.16
baiipamcaka 2520 2.26 2.52 2.43
Kapamaspicaka 2685 5.10 4.39 3.17
YprengyapHa 2550 6.16 2.50 2.80
Kunbranusiz0aii 3510 1.82 2.22 1.84
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XapakTep MPOTEKaHWSI MOTOKA B MEPUOJ MOJOBOJbS M MEXKEHU pazMuHblii. B mepBoM
cllydae peka KpoMe€ OCHOBHOI'O pycClla 4acTO INPOTEKAET 10 HECKOJBKMM NpoTOoKaM. Bo BTOpoMm
Clly4ae MOTOK MPOXOAUT 10 OCHOBHOMY PYCIy, Yallle BCEro MepeMeIIeHHOMY MOCTe MOJIOBOIbS OT

TOJIOBBI BOJI03a00pa K MPOTHBOIONIOXKHOMY Oepery. Ilpu paccmorpenun 3nauenuit B, h, V

10

JUIMHE y4yacTKa OOHapy>KMBaeTCsi CUHYCOMJAJbHBIN XapakTep M3MEHEHHUS 3THUX MapaMeTpoB, T.C.
MOCTENEHHOE YBEJIIMYEHUE PACCMATPUBAEMbIX BEJIMYMH CMEHSAETCS 3aTEM UX YMEHbBILICHUEM.
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F-n Tomwcaxa

™ [ EOMEH & LIETE AOMTOTHM TR HEIE AAROET
it~ | FIIE CTEYEOIUEE AatabEl

i R ﬁm‘.i — — -D'pamma zaperyiogoBaHEOT0 PYCTE
4— — - C'BenEA IITaHa TEEHMT

Puc.5 Tlnan — cxemsl HccieyeMbIX Y4acTKOB peku AMyaapsu: A- IlnaH TedeHus
NOTOKa Ha yuyacTke Tamicaka; b, B - PekoMeHgyemble BapuaHThl peryJIupoBaHys pyciia PeKH Ha
yuacTkax balipamcaka n Kieraauszoai.

BoiBoabi: 1. PesymbraTel HaTypHBIX HCCIEIOBAaHMNA BOJ03a00PHBIX  COOPY>KEHU,
PacIoyIOKEHHBIX B HU30BbSIX PEKU AMYapby MMO3BOJIMIM YCTAHOBUTHh MaclITaObl pa3MbIBOB pycia
U COOTBETCTBEHHOE CHIDKEHHE YPOBHS BOJHOW TOBEPXHOCTH, KOTOpOE MpPHUBEIO K HEZ000pY
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nmoTtpeOHOro oObemMa BOABI B KaHaj, a TaKXKE YMEHBIICHUIO TMPOMYCKHONH CHOCOOHOCTH
OECIUIOTMHHBIX BOJ103a00pOB BCIIEICTBUE 3aHECEHUs MOABOASIIETO Y4acTKa MPOJLYKTOM MECTHOI'O
pasmbiBa. [lpu 5TOM, ypoBeHb BOJB B peKe B CTBOpax BOJ03a00poB B KaHambl Tamicaka,
[TaxTaapna, Kapamassicaka u baiipamcaka B nepuo/i maBojka sBJIsS€TCS IPEICIbHO BO3MOXKHBIM, a B
MEXEHb HE 00eCIIeUrBaeTCs.

2. CpenneronioBasi MyTHOCTh Kojebnercs B mpenenax 0,4 - 0,5 Kr/M°, 910 B 7,5 paza
MeHbIIe OBITOBOH. PacueTsl mokasand, 4TO BOCCTAHOBJIIEHHE MYTHOCTH ITOTOKA B HIDKHEM Obede
ONIM3KOM K OBITOBOI MPOM30MIET MPH IKCIUTyaTallM BooXpaHuIuIIa Ha otMeTke 120 - uepes 40 -
50 ner u Ha orMetke 130 - yepes 200 ner [4]. Ognaxo, npu cpaboTke PycioBoro BogoxpaHuiniia
HUKe oTMeTkd 118 M B HmKHUIT Obed MOCTymaeT MOTOK C HachlllleHHeM HaHocamu 10 1.2-1.5
Kr/ky0.M. Jlyis yBenMUeHHs MOCTYIUICHHS HAHOCOB B HHU30Bbsl HEOOXOAMMO COBEPIICHCTBOBATH
PEKUM 3KCILTyaTaluy BogoxpaHwini TysmMyloHckoro ruapoysia. [loctynienue HaHOCOB B peKky U
KaHajbl MPUBEAET K MPEKPAIICHUIO pa3MblBa JHA, KOJbMAaTallMM pyclla U YMEHBIIEHUIO MOTEpU
BOJbl Ha (QuubTpanuio. Kpome »53TOro, IiofopoaHbId aMyJapbUHCKHA W1 CHOCOOCTBYET
HOBBIIIEHUIO MPOYKTUBHOCTH Ha MOJISX.

3. PazpabGotanbl cmocoObl perylIMpoBaHHS TIOTOKA Ha YydyacTKax OTBOJA BOJBI U
PEKOMEHI0BaHHI /I BOJ103a00p0B B KaHaubl baiipamcaka u Kisranuszoaii (Puc. 5, b,B).
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