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NPEANCIOBUE

B crpaHe npeayCMOTPEHO JaJIbHEHIlIee pPasBHTHE O POMICHHU A, NOITOMY
npobneMa KauecTBa OPOCHTENIBHOH BOJBI C Kax/IbIM TOAOM Iipio6peTa-
eT Bce Donbliiee 3HaUYCHHE.

Jlo HepaBHero BpPEeMEHHM CYHTAJIOCh, YTO /1A MOJIMBOB [IPUTOJHA BOJIA
mMuHepanu3anuein menee 1,0 r/n, KoTopas ObUI2 XapaKTEPH2 TSI OCHOBHBIX
KpYNHbIX pek cTpatbl. OgHAaKo NoJi BIHAHHEM aHTPONOI€HHOI0 BO3EHCTBHA
KayecTBO BO[ibl MCTOYHHKOB OpOLIEHHA HMeeT TeHAEHIIHI K Y XYIUeHHIO,
0cobeHHO B HH30BbAX pex CpenHer Asuu, Y paunst, Kazaxcrana, CeepHOTO
Kapkasza, — yBe/HuMBaeTcCA ee MMHEPAIH3AI[HA, arpeCCHBHOCTL T10 OTHOLLIE-
HHI0 K GeToHy M MeTayuiaM, cnocOBHOCTL BhIZBIBATH 3ACONEHHE, OCONIOHILIE-
BadHHE 110YB.

OrpaHuyeHHOCTh BOAHBIX pecypcoB B GOJBIIMHCTBE PaHOHOB OpOlIeHM A
Tpebyer moMcka [IONOJIHATENIBHBIX BOJIOHCTOYHHKOB, B TOM WHCJI€ i ¢ BOJa-
MH HEKOHOMIIHOHHOTIO KadecTBa (CTOYHbIE, KON/IEKTOPHO-JIPEHAMCHBIE | [IP. ) ,
a TAKXe NyTeH NoBbieHAS 3GPeK THBHOCTH OpPOCHTENIBbHOH BO/AbL B cBsA3M
¢ ™M nociepHre 15...20 sner B cTpaHe BeAyTcA HAyYHBIE HCCIe JIOBAHUSA I10
0B0OCHOBaHUIO METOIOB YJIYYIICHHS KAayecTBA BOJIbI, €¢ XHMHYECK Ol MEJTHO-
PalMH, a TaK)ke AKTHBALMH Pa3/THYHBIMH (HIHYECKHMM BO3IECHCTBHAMM,
yTo cnocoberByer Gojee MPOAYKTHBHOMY €€ HCNoIb30BAHHMI.

CoBpemMeHHbIE HCCIENOBaHHA ITOKA3bIBAKT, YTO JOIIYCTHMOE (C0fepika-
HHE co/iel B BOJIe [UIA OPOLIEHHA OTIpeesIsAeTCA IpaHyJIOMETPHYECKHM CO-
CTaBOM MO4YBBI, €€ BOAHO-PH3MYECKHMH M (PHIMKO-XM MHUECKMMH CBOMCT-
BAMM, a TAKIXKe COJICYCTOHUMBOCTBIO PACTEHHMH, APEHH POBAHHOCTHIO TEPPUTO-
PHH K IPYTHMH Y CJIOBHAMH.

B cOopHHKe paccMaTpUBalOTCH BONPOCHI OUCHKH IKAuecrBa OPOCHTEIIb-
HOM BOJBI, BIMAHMA MHHEPUIM3OBAHHBIX BOJl Ha NMOYBY M pacTeHHd, BO3-
MOJXHOCTH MCIIOJIb30BAHUA Ui OPOILEHHA CTOWHBIX BOJL; [AETCH ONHCAHHE
HEKOTOPBIX TEXHOJIOTHH M COOPYXXCHHH JUIA PEryJHpoBaHHA KauecBa KOJI-
JIEKTO pHO-/IpeHaXXHbIX H COPOCHBIX BOJI,
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PErMAMEHTWUPOBAHUE U YNYUYWEHWE KAYECTBA
OPOCUTENBHON BOAbI

BE3AHWMHA C. A., KauaArAaT TEXHUYECKMX HayK

Bcecowarnbil HayYHO-UCCNE008aTENbCKUD UHCTUTYT
2UGPOTEXHUKU U Menuopayuu

HeobxomumocTs HHTEHCHDUKALUMHK CEIIBCKOXO3ANCTBEHHOTO MPOU3BOJICT-
Ba, oBocrpenre npobrnemMbl OXpaHbl OKpYKAIOUIEH CPEllbl B CBA3H C POCTOM
NepHUMTA BOObI KaK [0 KOJIMYECTBEHHBIM, TAK M MO0 KayeCTBEHHbIM MOKa-
3aTe/IAM BBI[IBUTAT B PAM BaXKHEHIUMX MCCIE/IOBAHUA Mo pa3paborke Hayu-
HO-METOMYECKHX OCHOB PperjlaMEeHTHPOBAHMA KauyecTBa BOIbI UIA OpoOLue-
HHUA, CNocoBOB M TEXHOJIOIMHM YIYUILIEHHMA COCTaBA MHHEPAJIH30BAHHBIX,
B TOM UHCJIE KOJUIEKTOPHO-[APEHAXKHbBIX, BO/. PelueHne 3TOH CIIOXKHOH ¥ MHO-
roacrneKTHOH mnpobGiieMbl TMO3BOJIMT CO3[AaTh €IMHYI0 CHCIEMY OLEHKH Kaue-
CTBA4 OPOCHTEJIbBHOH BO[bl, BHeJlpeHHe KOoTopod Oymer cnocoberBoBaTh CO-
XPaHEHHI0 W TIOBBILIEHHIO IUIOJOPOOMA MOYB, OXPaHE M PALMOHAIBHOMY MC-
NOJIb30BAaHHI0 BOJIHBIX PECYPCOB, MNOJYYEHHI0 3alUiaHHPOBAHHOIO YpPOXas
CeJIbCKOXO3AHCTBEHHBIX KYJIbTYP BbICOKOro Kauecrsa. Bmecte ¢ tem cucre-
Ma OLEHKH KauecTBa BObI [UIA OPOLUEHMA [10JIKHA COAEpXaTh PeKOMEHJa-
IHH MO MCMOJIB30BAHHI0 MHHEPAIH30BAHHBIX BOM IA OPOLUEHHA COJIeYCTOH-
YHBBIX KYJIIBTYP B COOTBETCTBYIOLUMX NPHPOAHO-XO3AMCTBEHHBIX YCIIOBHAX
C OLEHKOH CTENEeHH pHCKA,

JInA MUHEpaTH30BAHHBIX BOM, B TOM YMC/IE KOJJIEKTOPHO-HIPEHANKHBIX C

copiepxKaHyeM cojsied, OMOreHOB M TNMECTHUMIOB Bblle JOMYCTHMOIO YPOBHA,
HeoDXomMMBI pa3paboTka M peayM3alMs METOJ0B M TeXHOIOIHH YJIyYlLIeHHS
WX COCTaBa. 3TO MO3BOJIMT, C OJIHOH CTOPOHBI, HCIOJIB30BATh MX VIS Opolle-
HHA M [0Jy4YaTh [ONOJIHHTE/IbHYI0 CE/IbCKOXO3AHCTBEHHYI0 NMPOAYKIHIO, C
APYrOH — CHH3MTh WIH NMpPEKpPaTUTh cOPOC 3arpA3HEHHBIX APeHaXHbIX BOJ B
PEKH, MOpA H 03epa.

Bona — ocoBo ueHHBIR pecypc MpeXkae BCero noromy, 4ro Ipi ee aedu-
UATE HEBO3MOMXHO pa3BUTHE HE TOJIBKO KAKOH-IMBO OTpaciH npoH3BOJICTBA,

HO M 3aTpyJIHEHO CaMO CYIUeCTBOBaHMe uenoBeka. [IpH yXyjuleHHH Kavecrt- |

BEHHOTI'0 COCTaBa BO[bl CHHMXXAETCH YCTOHMMBOCTb 3KOJIOTHYECKOH CHMCTEeMBI,
HapyluaeTca ee HopMmasibHOe (YHKUHOHMpoBanue. HMcroyHMkom 3arpsaHe-
HHA BO/blI ABASAETCA NPaKTHYECKH Iobasa AEATENBHOCTh YenOoBeKa B mpefe-
nax BopocOopHoro GaccenHa. KoMMyHanbHO-ObITOBbIE, MPOH3BO/ICTBEHHBIE,
CeJIbCKOXO3ANCTBEHHbIE CTOYHBIE BOjbI (B TOM YHCIEe KOJUIEKTOPHO-IApPEeHaX-
HbIE BOJbI M CTOKHM KPYIIHBIX XMBOTHOBOMUYECKHX KOMIUIEKCOR M (hepm),
MOBEPXHOCTHBIH CTOK, BOJHBIH TPAaHCIOPT — 2T0 OCHOBHBIC MCTOUYHHMKH
MOCTYMJIEHHA B BOJIHbIE ODBEKTHI THKENBIX METAUIOB, DHOreHOB, NMECTHLM-
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[OB, HE(PTENPOAYKTOB, (PEHANIOB, NIOBE PXHOCTHO-aKTHBHBIX H IpY I'MX BELLIE CTB.
B pe3ynbraTe H3MEHAKTCA PU3UYECKHE U OPraHOJIENTHYE CKHe CBOMCTBA BOIbI,
ge XMMMYECKHH COCTaB, a TAKIKe OHOXMMMYECIKKHMH PeXMM BOJOEMOB i COIEp-
JKaHKHE B HHX MHKPOOPIrdHH3MOB. 3TO HapyllaeT 3KOIOTHIO BO1IO€ MOB, CHHM JKa-
er X OuonpoayKTHBHOCTb. KpoMme TOro, BomoeM CTaHOBHICA MCTOYHMKOM
MOCTYIJIEHHS Pa3/IMUHBIX TOKCHYECKHX BEILECTB M0 BOIHO-TPOHYCKHM 1ie-
NAM: BOJJOEM — YeJIOBEK ; BOJOEM — XXMBOTHbIC — YEIOBEK ; BOLOEM — IoYBa—
pacTeHye — YelOBEK; BOJI0EM — MOYBA — KOpMAa — XXMBOTHbIE — YSJIOBEK.

ToxkcHuecKHe BelIECTBA BbI3bIBAKOT CTPYKTYPHbIE M3MeHEHMS B 9K OJIO-
TMYECKMX CHCTEMAX, TAK KaK MOCTENMEeHHO BhIBOIAT U3 CTIPYKTY phbl cOOOILIIE-
CTBa, Haubonee UyBCTBHTEJIbHBIE K 3arpi3HeHMI0 BOJbI. B pesymrare Bo
MHOTHX CTpPaHaX CJIOXW/IACh OCTpPAs CHMTYAUUA, CBA3AHHAA ¢ 3aATpA3HEHHEM
BOJIHBIX pecypcoB, B B 60-X rogax npobnema aedHIIMTa NPECHOH BOJIbI
Obula npusHaHa npobneMOH MEXIYHAPOJHOI'O 3HAYEHMA, 33T ParHBaroILICH
BC€ ACIIeKThbl [IEATENIBHOCTH YENOBEYeCKoro obuwecTBa M OKaspBarolLieH
OrPOMHOE BJIMAHME HA COLMOJIOTHI0, 3[1PABOOXPAHEHHE H DKOHOMMKY.

Ha pasBHTHEe opouLlaeMOro 3eMiieesidd B KpPYNHbIX pPasBHTBIX CTpaHax
pacxonyercsa okono 60 % obuiero Bogonotpebie Hus,

B umenom s HOpManbHOrO (pYHKUMOHMPOBAHMS arpO3KOCHCTE Mbl
Tpebyerca Boja, HGe3Bpe/iHaA MO COAEPIKAHHI0 XMMHYECK MX Belle 1B i 6oIies-
HETBOPHBIX MMKPOOPraHM3MOB, OMOJIOTHYECKM MONHOLIEHHAS 10 COCTABY
MAaKpo- M MHMKpO3lieMeHToB. KaueCcTBO BOIOBI — BaKHEHUMH TNoOKa3zaTellb
CTaDHIIBHOCTH arpo3KOCHCTEM, OH BIJIMfAET Ha IUIOJIOPOJIKEE IMOYB, HOPMbI
BOJAONOTPeOJIeHHA, YPOXKAHHOCTE H KAauYecTBO CelbCKOXO3AHCTBEHHOR ITPo-
AyKUHH. BmecTe ¢ TeM KauecTBO BO/Ibl OK43bIBAET BIMAHHE HA COXPAHHOCTD
MAaTepHasioB COOPYXEHHH I'MOIpPOMEIMOPATHBHBIX CHCTEM M B LLEJIOM Ha MX
HONTOBeYHOCTb. B COOTBETCTBMM € M3N0XKEHHBIM IS OUeHKM KaueCcTBa
OPOCHTENIBHOH BOJIbI MOIYT ObiTh MCIIOJIb30BAHBI 3KOJTOIHYECK Me, aI POHO-
MHYecKHe U TexHuyeckue kputepun (C. f. bespHuua, 1986).

IKONOTHYECKHe KPUTEPHH CIY)KAT IUIA OLIEHKH KAuyecTBd BOJIb ¢ TOYKH
3peHHsA OXpaHbl 0DBEKTOB OKpYKAKLIEH Cpeabl 0T 3ar pA3HeHU A # obecrre-
YEHHA ©Oe30MaCHOW CAHHTAPHO-THTHEHHYEeCKOM M MeOHMKOo-0MOJomyYecK i
ODCTAHOBKH, @ BBH/lY TECHOH B3aMMOCBA3H CENTbCKOXO3ANCTBEHHOIO Tpo-
M3BO/ICTBA C NMOBEPXHOCTHBIMH H MOJA3E€MHBIMH BOJAMM — C TOUICH 3peHHS MX
BIIMAHHA Ha MOBEPXHOCTHBIC M [0j13€MHBIE BOMbl B CHCTEME CEJIbCKOXO3 M-
CTBEHHOr0 BOJIOOTBE/IEHHUA.

ATpOHOMHYECKHE KPHTEPHHM CIIYXAT [UIA OLIEHKH KAuecTBa BOIbI C I1O-
SHIHKH COXpaHEeHHA M BOCIPOM3BOACTBA MOUBEHHOIO IJIOAOPOMA (npejLy-
MpexpeHue pasBUTHA MPOLECCOB 3dCOJIEHHA, OCOJIOHUEBAHHA [TOYB, HapYyLlle-
HHA MMKpPOOHOJIOTHYECKOro pexuma), obecneuenus HeoBXxomimMoro 06bema
(TposyK THBHOCTb, MHTEHCHMBHOCTh Pa3BHTHA) M KAUECTBA CeJlbCKOXO3SMCT-
BE€HHOH MpOAYKUMH (MOJHOUEHHOCTh, A06poKayYecTIBEHHOCTh, COXPIHHOCTD ).

TexHuyeckue KpuTepHUM [pe[HA3HAUCHbI JIJTA ONEHKM KiYeCTBA BOABI C
YUETOM HMX BJIMAHMA HA COXPAHHOCTH M JIOJIOBEYHOCTH 3NEMEHTOB I'MLPO-
MEMOPATHBHBIX CHCTEM C Lesblo TPEHOTBPALLCHHA PA3BUTUST NPOLECCOR
- KOpPpO3uu, 3apacraHus.



Hapsany ¢ 3xoJiorHyeckMMH, ar poOHOMHYECKHMMH M TeXHHYECKHMMH KpUTe-
pHAMH MOryT ObITh HCITONB30BAHBI JKOHOMMYCCKHE — JUIS OLEHKH Kavecr-
Ba BOJbI 0 peHTabeJILHOCTH 3aTpaT Ha ee YJyvllleHWe M [0 HAHOCHMOMY
yuepby HpH HCHONB3OBAHMM BOMbI, He OTBevawiled HeobBXoauMbiM Tpebo-
BaHHAM. B OCHOBY OUEHKH K@4eCTBd BOJIbI 10 IKOHOMHYECKHM KPHTEPHAM
MOXeT ObiTh NONOXkeHa KOHIENuusa npuemnemMoro pucka. B Hacrosuee Bpe-
Ms MOXHO CUMTaTh YCTAHOBJIEHHBIM, YTO KayecTBO BOJIbI, HAYWIEH HA OpO-
[LICHHE, BIMACT HA MIOOOPO/HE NMOYB, YPOXKIHHOCTD H KAUeCTBO MPOAYKIIHH.
[Tpn yBennueHMM MHHEpPAIH3AIMK BOJIbI BO3pactaer notpebHocTh B NMPOMBIB-
HOM peXXHME OpOIUEeHH, YBCJIMUCHHH MOILHOCTH ApeHaka, CrnenoparesibHO,
TPH OILIEHKE BO3MOXHOCTH MCMOJIB30BAHKA [UIA OPOLUEHHA BOMALI MNOBBILLEH-
HOH MHHEPAITH3aIMK HeoOXO[HMO YUMTBIBATh 3aTPaThl HA yllyullleHHe ee Ka-
4YeCTBa, C OJTHOH CTOPOHEI, H YIUEPD OT CHHXKEHUA MO0 POLMA MOYB, YPOXKAH-
HOCTH, KAa4yecTBa MNPOAYKIUHMH M YBEJIHYEHMs 3aTpaT BO[HBIX, MaTepHaJIbHbIX
H TPYAOBbLIX PECYPCOB — C APYI'OH.

Ecnv BOJOHCTOMHMK COJICPWHT TOKCHYECKHME BeuiecrBa W uX merabonu-
Thl, CIOCODHBIE MHUTPHPOBAThH I10 3BCHLAM TPO(HUUECKOH LEIH, TO IPH OLEH-
K¢ BO3MOXHOCTH MCHNOJIB30BAHHA €ro Ui OpOLUeHHA B MEPBYIO O4epellb
CIIE/IyET IIPHUMEHATH IKOJIOTHYECKHE H arPOHOMHUYECKHE K PHTEPHH,

B cooTBETCTBUM C IKOJIOTHUYECKHMH, ar pPOHOMHUECKHMU U TeXHHYE CKHUMH
KPUTEPHAMH HOPMHPOBAHHIO IOMJIEXHT CHCTEMA TOKa3aTesled KauecrsBa BO-
fbl, MOCTPOEHHE KOTOPOH YUMTBHIBACT Pa3jIHYHYH CTerneHb BIIMAHHA OT/Eb-
HbiX €e COCTaBNAKWMHX HAa GYHKUMOHHMPOBAHHE M B3aMMOCBA3b KOMIIOHEH-
TOB arpoIKocHcTeMbl. B CBA3HM C 3TUM IPEACTABIACTCA BaXKHLIM PAHKHPO-
BATb CHCTEMY NOKA3aTeJI€H C BbIJIEJIEHHEM TpeX Ipynil.

B nepsyio rpynny BKIWOUEHBI MOKa3aTe/iM, XapaKTepH3ylolMe CBOK-
CTBa BOJ/Ibl U COAECPAAILMXCA B HEH BelECTB, HEOOXOAUMBIX JUIA HOPMAJlb-
HOTO GYHKUMOHMPOBAHMA KOMIIOHEHTOB arposkocucTeMsl. KayecTBo BO/IbI
MO 3THM NOKa3aTejIAM JO/KHO PeriiaMeHTHPOBATHCA IO BepXHEMY W HMK-
HeMy mnpefenaM MX 3HaveHHH. Ko BTOpOH rpynne OTHOCATCA MOKa3aTesw,
X4pAKTEPH3YIOLIME HAJIM4YME BELUECTB B BOJE, OKA3BIBAIOILUMX TIPH OMNpese-
JIEHHBIX HX KOJIMYECTBAX OTPHLATENIBHOE BO3[EHCTBHE HA OT[C/IbHbIE KOMIO-
HEHTBI 4ArpOIKOCHCTCMBI M HOPMHPYEMBIX 10 IPEesibHO [JOMYCTHMOMY CO-
fepkaHuio. Tperesa rpynia — 9T0 NOKAa3daTelH, XapaK TepU3YIoliIHe BellecTsa,
COJIEPXKAHHE KOTOPLIX B BO/IE HEIONYCTHMO HIH JONMYCTHMO B MMKPOKOJIH-
YyecrBax.

HeobxomMMO OTMETHTD, YTO TIOKA3aTE/IH, OTHOCAILMECH K NMepBOH rpyn-
e, 3aBHCAT OT 0COOEHHOCTEH NPHPOIHO-XO3AHCTBEHHBIX YCIOBHH PErHoHa;
DospIas Ke ¥acTh NOKAa3aTelieH BTOPOH M 0COGEHHO Tperbel I'pymiibl, Mo-
BHIAMMOMY, MOXET HMETH OMHAKOBOE 3HAYEHME JUIS BCEX NPHPOJIHBIX 30H.

KavectBo opocutenlbHBIX BOA, npexae Bcero pH, coneBol cocraB M
TOKCHKAHThl BIIHAIOT HAa (PAKIHOHHBIH COCTAB rymyca, MHKpoOHosoruye-
CKHe H (HIMKO-XMMHUYECKHE IIPOIECChI, ONpefieNAKIIHE TJIOA0PO/IHE TOYB.
OpoiileHHe BOJOH C BHICOKHM COJEpXaHHEM KaiblMaA crnocoBeTByer ycuiie-
HHI0 MUKPOBGHONOTHUECKHX H OMOXMMHYECKHX TPOLUECCOB, HAKOIIIEHUIO TY-
MaTHOrO rymMyca, CHHMXEHHKI ero noaBuxHOCTH. llpeobnamanue HaTpusa M
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MArHus B OPOCHTENIbHOH BOJE BBI3BIBAET IMTPOTHBOIONOXKHBI 3ddexT, ciio-
cobcrByer pacnangy cleudpHYecKMX IyMYCOBBIX BeElIECTB, IMMOBBILIAET CO-
[ep:kaHue OOMEHHOIr0 HaTpUdA W MarkHus B IMOUBEHHO-IOTTIOIAOLIEM KOMII-
jleKce, 4ro BJieyeT 3a cobOH M3MeHeHHe BOIHO-pH3HUeCKUX, (PHUIHKO-XHMHU-
YeCKHX M (pHIBTPalHOHHBIX CBOMCTB M0oYB. MHTEHCHMBHOCTH 3THX NPOLECCOB
B Pa3jIMUHBIX NMPHPOOHBIX 30HAX 3aBHCHT OT THIIA MOYB, BEJIMUMHBI H COCTa-
Ba NOYBEHHO-NMOITIONAIOIEr0 KOMIUIEKCA, TEXHOJOTHH OpolleHHA. BakHbie
MOKa3aTejid KavecTBa OpoCHTENIbHOH Bofbl — pH u Temieparypa. Bopa, vmero-
mas pH 6,5..8,0 u temneparypy 15..30°C, npHrofHa yuis OpoOIUeHHA Celb-
CKOXO03AHCTBEHHBIX KYJIBTYP Ha NOYBAX BCEX THIOB.

OueHKa KavyecTBa OPOCHTENMBHOH BOMBI

MuHepanH3auHd BOLI [UIA OPOLICHHA NOYB
Knacc C THAeNRIM MeXaAHH- CO CpegHMM MEXaHH- C NercHM MEXaHH-
BOALI YeCKHM COCTABOM M YeCKHMM COCTABOM M YeCKHMM COCTABOM H
noyB, HMenIIHX noye, HMEeHHX nmoys, HMEDIIIM X
MNIK > 30 MK 15..30 TIK <15
1 0,2...0,5 0,2...0,6 0,2...0,7
I1 0,5...0,8 0.6...1.0 0.7...1.2
11 0,8...1,2 1,0...1,5 1.2..2.0
IV > 1,2 > 1.5 >2.0
fIpodoaxenue raba.
I‘p}rrmm BOOLI MO CTCNECHH OIMAaCHOCTH Pa3BHTHA MPpolgccOoB
Knace XNMOPHIHOTO HATPHEBOTOD MATHHERBROTO comoobpazoBa-
BOMbI 3aCOEHHUA OCONIOHLEBAHMA |OCONOHIEBAHMA HHA
i~ Ca**/Ng Ca**/Mg** (CO3” +HCO,)) —
(Ca?*+ Mg?*)
1 < 2,0 > 2.0 >1.0 <1,0
1 2,0...4.0 2.0..:5L0 1,0...0,7 b 125
111 4,0..10,0 1,0...0,5 0,7...0,4 1.25.2.5
IV >10,0 < 0.5 <0,4 > _1,5

MpumeuwanunaA: 1, Konuentpauns wonor, mr-sks/n, 2, IIINNK — emxocrs normnouie-
HHA nous, M1 +3xk8/ 100 r mouskl,

Kaacew

opocu- Xapaxrepucruxa KAacco8 opocuTe bHol 8006l
TenbHOU

8o0n

Knacce | Bopa wHe oxaapiBaer HeGNarolpuATHOIO BAHMAHMA HA IIOMOPOAME TMOYB,
YPOKalHOCTh M KaYecTBO CeNbCKOXO3MHCTREHHOH MPOUYKIIHM, Ha IMOBCPX-
HOCTHBIE M IOJ3¢MHBIe BOAbl, OrpaHMueHHA CcOCTaBa CelIbCKOX03AMCTREN-
HBIX KYNbTYp He TpeDyeTca

Knacc I Bopa me okasbiBaer HeONarofpuaTHOI'O BIAMSHMA HAa Ka4ecTBO CeILCKOXO-
3AHCTBEHHOH TIPONYKIIMH, MMOBEPXHOCTHRIe W 110/123eMHBle BONk!, [Ipu Hepo-
CTATOYHOH HAPeHHPOBAHHOCTH BO3IMOMKHO 3ACOJIEHHE MMOMB, CHHXKEHME Ypo-
KaltHocTH KyneTyp cnabGoit coneyeroiuusocTd 00 5..10%. JInsa ypanenus
COJicH cBepx HONYCTHMOI'O YpPOBHH MX cOAepyaHWs B IouyBe Tpebyercs
YMEPEHHBIH mpOMBIBHON pexHMm opolueHus npu obecrieueHHoH npenuporan-
HOCTH, a TaKM)Ke CHeUHaNnbHbIH KOMIJICKC MENTHOPATHBHBIX MEpONnpHATHH
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Kaacew

opocu- XapakrepuctuKa Kaaccog opocureabhon 00
TE&1bHOU

800bl

Knace 111 Bona okassiBaeT He(naronpHaTHOE BAHAHWE HA IUIOLOPOKE MOUB W VPO Kail-
HOCTh CeNIbCKOXO3AHCTBCHHBIX KYJILTYP; BO3MOMHO CHHMAKCHME ypoxait-
HOCTH KYIL1yp cilabol W cpenuHeit coneycroityusoctd o 10..25 %, bes
MpeaBapUTe/IbHOR MeJIHOPALLMK BOOBLI W 1MOYB HeM30eXKHO pazBHTHEe NMpolec-
COB 3ACOJICHMA, HATPHCBOTO W MAarHMeBOro oCoJIOHUEBaHMA M copoobpa-
soBauus noun., HeoGxonumo perynupoBarue pH Bomwi, oborauienue ee
Kansuue™m, TpeOywoTea npombiBHOR pexMm opolueHus npH obecncucHHOM
IPpEeHHPOBAHHOCTH, HHTCHCHBHOCTD KOTOPOI'O foM¥kHa ObiTh VYBA3aHa CO cBoil-
CTBAaMH H COCTaAaBOM MOYB, a TaKMXe OrpaHMYMCHME COCTaBa CeNbCKOXO03#licT-
BEHHBIX KYJILTYP N CNIEUHAJIBHBIH KOMINICKC MEJIHOPATHBHBIX MeporTpHATHA

Knacc IV Bona okasmiBaeT neGnaronpHATHOE BAMAHME HA MJIOMOPOIHE (TOMB, ypoxKan-
HOCTE M Ka4Y4eCTBO CelIbCKOXO3AHCTBEHHON NPOAYKIIMH; CHHMKEHHE ypoxaH-
HOCTH KyneTYp oiaboll ¥ cpenHed cofleycToiUHBOCTH MOMKeT [HOCTHIATH
25...50 %. TpeOyetcst MenHOpalus 104B H BOJBI,
Bopa nenpuronna Ge3 npenBapHTelIbHONO MIMEHCHHMS ee KavecTBCHHOI'O ¢o-
craBa unH Gea ITPOBENEHHA CIEHANTBHLIX HCC/ICA0OBaHHT e¢ BJIMAHHA Ha Ka-
YeCTBO CelIbCKOXOIAACTBEHHON MPONYKIUHM, HA MIOAOPOIHE IMOYB H LUPYIHe
IPHPOHbLIe (haKTOPbI
+ B rabnuue npusesieHa KnaccHPUKAIMA V1A OUEHKH KaYeCcTBA OPOCHTENb-
HOH BO/IbI: KJIACCBI BOABI — M0 OBuieH MHHepanu3aumy (¢ y¥eToM MeXaHH-
YeCKOro COCTaBa I[OYB M €MKOCTH TOIJIOWEHHA), IPYIMIbI BOABI — 1O COOT-
HOLIEHHI0 KAaTHOHOB, COJICPXAHHI0 XJIOpa W 3HAUYEHHIO OCTATOMHOI'D Kapbo-
Hara Hatpus — OKH (OKH no M. CaGonwy u K. Jlapa6, 1982). Cnenyer
OTMETHTb, YTO KIJIACChl M TIPYININbI BO/IBI PABHO3HAYHBI; MOHMXKEHME KauyecTBa
BOJAbI 110 O[HOMY M3 [1I0Ka3aTejieH NPHBOAMT K COOTBETCIBYIOLIEMY ITOHH-
KEeHHI0 Knacca.

[Tpumenenre Bonbl 1 knacca He umeer orpannuerni, I 11 u IV knac-
COB — OOYC/IOB/ICHO OTrpAHHUYEHHAMH, MHCIIO KOTOPBIX Bospacraer K IV
KJjlacey.

[lpn wmcnonbzoranmu Bopwst 111 w IV kiaccoB (s opouleHHs MOuB
C BBICOKHM €CTECTBEHHBIM IUIOJIOPOIHEM) C LIeJIbI0 MPHUHHEHHST MHUHHMAJlb-
HOro yuiepdba UM HeoOXOJMMBI NPEABAPUTENbHAA MOATOTOBKA BOJbI (1€ MH-
HepaAJIM3alMA, NETOKCHKAIMA, XHMHYECKAA MEJIMOPALHA H T. [I.) H NpHMeHe-
HHE COOTBETCTBYNIUErO KOMIUIEKCA arpoMeJIHOPATHBHBIX MEpPONPHATHH,

[loBbleHKE KAYeCTBA MMHEPAIH30BAHHBIX, B TOM YHC/Ie KOJUICKTOPHO-
JIPCHAXHBIX, BOIl HMECT JIBY XILEJIEBOE HA3HAYEHHE :

MTPEIOTBPAILEHHE 3aI PA3HEHUA BOJIOMCTOYHHMKOR (MOBEPXHOCTHBLIX M 1O/~
3eMHBIX BOJ1), MOYB U CEJIbCKOXO3AHCTBEHHBIX PACTCHHUIT]

PalLMOHATIBHOE MCIIOJIL3OBAHHE BOJHBIX PECYPCOB C LEJIBI0 MMOJ1YYeHHA
AONOJIHUTEIbHOH CeJIbCKOXO3ANCTBEHHOH NPOAYKUMH (3KOHOMMA BOJIHBIX
pecypcoB 10...15%).

JlocTHXXeHHe MOCTABJICHHBIX Leleli BO3MOXHO TpPH BBIMOJIHEHKEH IJ1aB-
HOro YCJIOBHA — BbIBE[ICHHE COJIEH, BHOreHOB, NMECTHUMAOB H APYTIHX HHTpe-
OUEHTOB XHMMUYECKOr0 COCTaBA KOJUIEKTOPHO-[IPEHAXHBIX BOMO, M3 TIMJpO-
re0OXuMHYecKkoro obopora 3a mpefensl paccMaTpHBAEMOM TEPPUTOPHHU, T, €.
TEXHOJIOTHYECKHE MPOLECChl JIOJIKHbI 3aBEPIIATLCA KOHKPETHBIMHM pellCHHA-
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MH 10 HMX yruwimzaumu. KauecTBO BOA CiiefiyeT peryjiMpoBaTth A PerioHa
B uesioM, B maciutabe GacceHHOB peK, OTHENBHBIX MACCHBOB OPOLLUEHHS M,
HAKOHECLL, B npenena:-:, MEIIHUPETHBHDﬁ CHCTCMEI. “pHHllHl’[HEﬂhHhIE NOoAXO-
bl K YIPaBJICHHI0 KAa4YeCTBOM BO[bl MOTIYT ObITh eJMHBIMM, MAcIUTaObl H
MOIIHOCTH COOTBETCTBYIOIUMX COOPYXEHHMH M YCTPOHMCTB pasiHyHbiMH. Bbl-
Gop BApHAHTA M TIPHHATHE pellIeHHA [0JI>KHBI ObITh 0BOCHOBAHBI TEXHHKO-
IKOHOMMYECKHMH pacyeTaMH.

B Hacrosiee BpeMs BOAY JI€MHHEPAJIM3YIOT [MPEHMYLLECTBEHHO JIMC-
nﬂl'.]'IHuHEﬁ, BHEHTPD,I.IHEU'IHEDM, DﬁpﬁTHbIM OCMOCOM C HMCHOJIB30BAHHEM
TPEIIHH}!UHHI:IJ{ H eCTEeCTBCHHO BO030DHOBIIHEMBIX HCTOUHHKOB JHEPI'HH.
CroMMOCTh [eMHHEpPATIH3allMH [IOCTATOYHO BHICOKA, OCODEHHO B HOXHBIX
MaJIOBO/HBbIX paioHaX. OOHAKO, eclH yyecTb, YTO TEeXHOJIOTHA OINpeCHeHHA
MOCTOAHHO COBEPLICHCTBYETCA, TO 3aTpaThl MOIYT OKa3dTbCA ONpPaBHAHHbI-
MH, TeM OoJjiee, YTO BaXKHEHUIMH IKOHOMMUYECKHH NOKasateib JeMHHEpaiu-
3AUMM — TOT NPHPOAOOXPaHHbIM 2hdeKT M Npe/IOTBPalUCHHBIH Yyepb, Ko-
TOppIH MpH 3TOM pAocruraercs. Tak, mo panimm 3J. W. UYembapucosa,
b. A. baxputautosa (1984), yiuepb o1 CHHIXKEHHA YPOKAHHOCTH NPH HCIOJb-
30BAHHHM MMHEpPaNM30BAHHLIX BOJI B HEKOTOPHIX XO3AHCTBaxX Y3bekucraHa
COCTaBMJI, p. Ha | ra:

40...100 npH OPOIICHHHE XJIOMATHH KA

40...80 ., i JePHOBLIX
200...400 ,, . OBOLUCH

3HauMTelIbHbIe TPYAHOCTH BO3HMKAKOT IpH peLUeHWH Bompoca 00 yTH-
JIM3AMH OTXOJIOB B CTaJIMM NPEUIOATOTOBKH BO/bL, @ TAKXKE COJIEH W pac-
COJIOB ToCie JeMHHepanu3auuu. Tak, B Iipouecce NMpeanofroToBKH BOJIbI
Ha 3aBojie IO omnpecHeHH0 JipeHaxkbX BOJ B CIIA npoH3BOIHTEIBHOCTHIO
378 thic. M>/cyr (Mcxommas Mumepanusauys 3100 mr/n) konuuecTso o1-
X0[0B cocraBiseT 45 1/cyr. Boixoj onpecHennon Boabt — 70 % (npu ypane-
HUH collel B cpefHem Ha 94 %), cnepoBatensio, 30 % obbema mocine [1eMu-
HEePAJIM3ALMHK COCTABIIAIOT PACCOJIBL.

B IIHP u3 pacconoB nocjie OnNpecHeHHMA NOJYYAlOT B €IHHOM TEXHOJIO-
THYECKOM IpOouECcCe HEeCKOJIBKO BHIOB TOBAPHOW NPOJIYKIUHH: YHCTYI0 NOBa-
PEHHYI0 COJIb C comepKauMeM 99 % xjopMCTOro HaTpHs, CyJibpaT KallbllHA,
CONMM MArHMsA JUIA NMPOH3BOACTBA OTHEYNOPOB H Ka/IHHHbBIC CONH JUIA ynob-
peHMit. Peanmusaumsa nojyyeHHbIX MPOAYKTOB OKYIMAeT PacxXoisl HAa JIeMMHe-
panu3aluio.

Taxum o6pasom, neMuHepanusauusa Bobl B O0MbIUMX MacwiTabax ¢ pea-
JaM3anMen Ge30TXOMHOM TEXHOJIOTHH MODKET padCCMAaTpHBATHCA KAaK OJMH
H3 NepCneKTHBHBIX METO/I0B peryjiMpoBaHMA KauecIBa MHHEPATH30BaHHBIX,
B TOM YHCJIE KOJUIEKTOPHO-APEeHAXHBIX, BOJI.

Bmecte ¢ TeM BaXHO YHYeCTh, YTO IPH MCNOIb30BaHHH OOpPaTHOOCMOTH-
YeCKMX YCTAHOBOK H3 KOJUIEKTOPHO-APEHAXHbIX BOJ MPAKTHYECKH IOJIHO-
CThI0 YAWIAKTCHA XJIOPOPraHHYeCKHe ANOXMUMHKATLI: Ha 98..99% — docdop-
OpraHuYecKHe, HedTeNpoAyKTbl M Apyryde 3arpA3HAIIHE BeLecTBa, T. e.
NOCTHIAeTCA AeMHHEPAITH3AUMA M JIETOKCHICALMA [IPEHAXHbBIX BOJL.



CyuiecTBYIOT pasjinuHbie METObl [eTOKCHKAUMH JIPEHAXHBIX BOJL:
Ouosiornueckue, OuoOXMMMuUeCKHEe, (PHIMKO-XMMHUYECKHE H MEXaHHUECKHE.
Haubonee mnepcneKTHBHO NpHMEHEHHe KOMIUIEKCa OHONOIHMYeCKHX M OBHO-
XMMHYECKHX METO0B C JIPYTMMM, CO3[JaHHE MAJO3HEProeMKHx, be3oTxoj-
HBIX TEXHOJIOTHH, OTHOCHTEJIBHO MPOCTBIX: B IKCIUIyaTallHd COOPYKEHHH
H YCTPOHCTB. JTHM TpebOOBaHMAM B 3HAUMTEJIBHOW MeEpe OTBevaloT paspaba-
thiBaemble B CCCP u 3a pybBesxoM DHOMH)KEHEpHBbIE COOPYXEHHMA ¢ HCIOJIB30-
BaHMEM MAKpo- H MUKpOGHTOB. TIpHHUHI UX [EHCTBHA 3AKJIIOYACTCA B TOM,
yTO OHOLEHO3bl BBHICLIUEH H HHM3LIEH PACTHUTEJIBHOCTH ONpe/ielieHHbIX BH/IOB
obnanaroT cnocobHOCTBI NOTIJIONIATH, BKJIIOYATH B CBOH OOMEH BelUecTB H
B KOHEYHOM MTOre [eCTPYKTHPOBAaTh Pa3/IHYHBIE TOKCHYECKHE BelUeCTBa.
Cospanue OuonpypnoB, perynupyemsix M HHOWIBTpauMoHHbIX OHOIUIaTO,
HCIIONB3YILMX AECTPYKTHPYIOUYH ciocobHocTh OHOLEHO30B BhICUIEH BOJI-
HOH pPACTHTE/IBHOCTH M AHAJIOTMYHBIX CBOWCTB NMOYB M TPYHTOB, — TaKdKe
OJHO M3 BaXKHBIX HANPaBIIEHHHW 1A pellueHHsi NOCTaBJIEHHOH NpobieMsl.

JnA JeTOKCHKAUHMH, ACHUTPHPHKAUMH JIpeHAXHBIX BOJ, OHOacCHMMIIA-
UMM a30ta ¥ ¢ocdhopa MOXKHO NMPUMEHATE MUK PODUTHI; COOPYXEHHA C HC-
NOJIb30BaAHHEM MHKpPOPHTOB He TpeDyloT JSHEPruM H AOPOrocCTOALIHX Marte-
pHAJIOB.

Jns M3MeHeHWs HeOGNaronpHATHOrO COOTHOUIEHHA HMOHOB B KOJUIEK-
TOPHO-[IPEHAXXHBIX BOAaX MOTYT OBbITh TaKXe MCINONb30BAHbI pPasIHYHbIE
XMUMHYECKHE Me/THOpaHThl. Tak, jobapjieHHeM a30THOM KHCJIOThI MOXKHO IM0J1-
HOCTbI0 BBIBECTH W3 BOJbl KapboHAaT M rujapoxkapboHar (MOHBI), 3aMEHHB
MX 27IeMEHTOM NHTaHuA pacteHHd (avuoH NO;3), M Hapsay cO CHH)KEHHEM
obuieit MuHepanu3aumu A0OHThCA 3HauMTeNIbHOTrO cHMxkeHus pH. Pammonans-
Hasa go3a — 0,2 Myl KOHUEHTPHPOBAHHOH a30THOM KHCNOTHI Ha 1 71 ApeHax-
HOH BOJIBI.

U3 ucnbiTaHHON CepUH XMMMEIHOPaHTOB Haubonee 3¢pdeKTHBHOH OKa3a-
nace kanbumenan cenurpa Ca(NOj3),; 4H, 0. Xummennopauus JpeHaKHOH
Bogst Ca(NOj), paer smaumrensHoe cHykenue pH w orHomenusa Na'/Ca™
(HecMOTpA Ha TO, YTO OOIAA KOHUEHTpAaUMA YBEJIMYMBACTCHA, 3TO NMPOHCXO-
JMT 33 CYeT HEeTOKCHYHBIX cosieit). CnepyroumM 10 3pQGeKTHBHOCTH WIET
runc (CaS0,;2H,0) u docdorune, KoTopsie TaAKKe MO3BOJIAIT YMEHBIIMTD
OTHOCHTEIIBHOE COjiepXaHue B Bofie HaTpua. Cynepdocdar He okasan Ha Bo-
J1Y MEJTHOPHPYIOLLETO IeHCTBHA.

Iia ynyvlueHMs KauyecTBa BOMAbI, BHECCHHMS XHMMEJIHOPAHTOB H yHo06-
PEHHH B MOYBY C MMOJIMBHOH BOJOH MOXeT ObITh MCMOJIb30BAHA CHELHAIb-
Has THAPOUMKJIOHHAA ycTaHoBKa — posatop I'Y]I-3/250-30 ,I'ennuanka™.
YcranoBsieHo, Y4TO BHeceHME XMMMEJIMOPAHTOB W yHOOpeHHMH ¢ NOMTHBHOH
BOfoH B 2...3 pasa a¢dexTuBHee, YeM HX BHECEHHE HENOCPeJICTBEeHHO B NOY-
By. K xummenuopaHtam, BHOCHMBIM C OPOCHTENIBHOH BOJIOH C NMOMOLUBIO
FHAPOYCTAHOBKH, NpeabABNA0TCA onpeaencHusie tpebosanua. Jlna doc-
cdorunca BaxHO coOniofieHHe YCJIOBHH MO TPAHYIOMETPHYECKOMY COCTABY:
cornacio MPTY-2-65 Bca macca MyKH [OO/XHA NPOXOMHTh Yepe3 CHTO C
orBepctuaAMH 1 MM u He menee 75..80% — uepes CHTO C OTBEpPCTUAMM
0,25 mM. JKenmesHblt Kynopoc [o/kKeH copepxarb He menee 80%
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FeSO,7H,0 u 3...4% cBobGouron cepior kucnorel (H,SO4), ocramnoe —
cpoboHas BOJAa, TMAPOKCHABI KEJien W ApYyrue, He BpeHbie 1A KyIbTyp-
HBIX pacreHHii coejuHeHMst. K H3BeCTHAKY, Mely TaKIKe NPeAbABIgIoTCA
KecTkHe TpeDoBaHMA N0 TrpaHYIOMETPHYECKOMY COCTaBY  (COrjiacHo
MPTY-2—65 Ha chipoMoIOThIi rHIiC) . KpoMe TOro, mMejino paHT HoJIkeH coiep-
xats He menee 80 % CaCO5; (0TXO 1bl ULJUTIONO3HO-0Y Ma>KHBIX KOMGHHATOBR).

MuHepanu3oBaHkbie BOObl B 3IBHCHMOCTH OT XMMMUYECKOTI( COCTaBd
MOT'YT ObITh HCITOJIB30BAHBI [UIA O POLICHUST COMEYCTOHUMBLIX KYJILTYpP M ITpo-
MBIBOK 3aCOJIEHHBIX 3eMelib. B 3TOM HanpaBiieHuH HeoOXOauMO JlaibHeriiee
Pa3sBUTHE MCCIEOBAHHMA [0 NMOBBILLCHHIO COJICYCTOHYHBOCTH BEYIHX Cellb-
CKOXO3AHCTBEHHBIX KYJIBTVP, 4 TAKke MCMNONb30BaHHe MAaloION0POAHBIX,
MecYaHbIX H 3ACOJIHHbIX 3eMellb U1 BBIPALMBAHHA KOPMOBBIX H APYTHX
COJICYCTOHUHBBLIX pacTeHHH. IlpH 2370M OueHb BaXKeH KOHTpPO/Ib (GopMH po-
BAHMA KauyecTBa IMPOAYKIMHH /UIA TIPEAOTB PAILECHHA HAKOIJIEHHS B PACTEHH-
fX OMOIeHOB, NMECTHUMIOB M JIPYTHX TOKCHKAHTOB, ocOGeHHO B 0BOLLAX M
KOpMax, noTpebrisieMbIX B CBEXEM BHIE.

HU3noxenHunie METOObI H TCXHOJOIHA IMOBBIILICHHA Ka4€CTBa KOMIEKTOP-
HO-AIPCHAXKHBIX BOJl TpebyloT JaJI bHEHILIETO COBEPIUCHCTBOBAHHUSA, CO3[aHHA
MAJIOIHEPrOeMKHX, IKOHOMHUHBIX COOPY KEeHHH H YCTPOHCTB, BHE[PEHHA
HX Ha PEKOHCTPYHpPYEMBIX H CTPOAWMXCSH MEJIHOPATUBHBIX CHCTeMax. ITH
COOpPYXEHHA H YCTPOUCTBA, ABJIAFCH BAXKHOH YaCThI0 MEITHOPATHBHOK CHCTE-
Mbl, HOJDKHBI OBecneyBaTh OXPAHY BOMHBIX PECYPCOB, HX PALHOHAIBHOE
HCNONb30BaHHE, COXPAHEHHE H 0B bIlieHHE TUIOAOPOMA IMOYB.

YIIK 628.394:556, 388:634.67

HEKOTOPBIE METOAbI U COOPYXEHMWH
ANA PErYNAPOBAHMA KAMECTBA
KONNEKTOPHO-APEHAXHbIX BOL4

B. I'. MArMELOB,
KaHAMAST reonor O-MUHEPaNOorMYec KX Hay K

M. A. 3AXAPYEHKO

Beecowarbild HAyYHO -uccnedo8aTENsCKUU UHCTUTYT
no oxpaHe eod

[Iporpeccupyiomas XMMHIALMA CRIBCKOX03AHCTBEHHOIO NPOKIBOICTBA,
panbHeilliee pacLUMpeHHe IWIOWAKEH OPOLUAEMBIX 3€MeJlb C I1PHMECHEHHEM
JAPEHAXKHBIX YCTPOHCTB, 3HAYNTE 1 BHOE YHCITO HEKAHAUIM30OBAHHBIX HACCTIEHHBIX
NYHKTOB B CeJIBCKOH MECTHOCTHM 3aMaCTYI0 IIPUBOJAT K 3arpA3HEHHIO BOJ-
HbIX ODBEKTOB COJlep)KAIUMHCA B MOBEPXHOCTHOM M JIPEHAXKHOM CTOKAX
OCTaTKkamM ynoOpenuit, mecTHUMI0B, B3BelleHHbIMH BeiuecTBamy, [1AB #
Hedrenpoaykramu. [lo MMewIMMC! JAHHBIM, TOJIBKO IMOBEPXHOCTHBIM CTO-
KOM C CENbCKOXO3AHCTBEHHbIX YToMHid BbimbiBaerca 15..20% BeeceHHOro
a3071a, 1...9% dochopa u apyrux munepasnbHbix conei (B. I'. Munees, 1984;
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M. H. TapacoB u ap., 1985). Ilpu 3TOM HapywmiawTIca yCTaHOBHBILIKECA GHO-
JIOTHYECKHH H THAPOXMMMYECKHUH peXHMbl BOAHBIX 0OBEKTOB, yXy/lILaeTCs
KayeCTBO BO/ibl MCTOUYHMKOB BopocHaGxenus. O0ueMbl M Xapakrep nocry-
MalwIKHX C CeJIbCKOH MECTHOCTH NOBEPXHOCTHOIO H J[IPEHAXKHOr0 CIOKOB
Je/Ial0T  HEBO3MOXHBIM HITH IJKOHOMMYECKH TPY/IHOpeaJiM3yeMbIM MC-
NOJIb30BAHHE TPAJHIHOHHBIX BOJAOOXPAHHBIX MEPOIPHATHH M COOPYIKEHHH,
HPHMEHHEMM}C B HP{JMBILUHEHH'DETH H KOMMYHaJIBHOM XO3AHCTBeE.

[lockonbky cOpocHbie BOAblI CENBCKOXO3ANCTBEHHOrO IPOH3BOACTBA
B MOCHEJHHe Iodbl CTaJIdi OJIHHM H3 OCHOBHBIX MCTOUHMKOB 3arpsA3HEHM s
okpyxawuleid cpeasi, B0 BHHUBO B 1983...1986 rr. nposeied KOMIUIEK C
H/IPOTe0JIOTHYSeCKHX, THAPOXHMHYECKHX, THAPOOHOIOTHYECKHMX H OHOXH-
MHUYECKHX HCCIIE[IOBAHUH MO pa3paboTKe METO/I0B M COOPYIKEHHH pery-
JIMPOBAHMA KAyecTBd KOJJIEKTOPHO-[PEeHaXHbIX BOJI MAacCHBOB OPOLLEHHS.

B cnyuanx, xorpa paxe ¢OHOBbIe KOHIEHTPALUMH TeX HIM HHBIX XHMM-
YECKHX COEHHEHMWH NPEeBBILIAIT HOPMATHBHBIE Ui cOpoca B BOJAHBIM 00h-
KT, & TAKKE I[pH MHTEHCHBHBIX METOHAX CEIbCKOXO3SAHCTBEHHOIO IpOMU3-
BOJCTBA JIO/DKHBI HAHTH LUMPOKOE MpHMEHeHHe OHOMHIKEHCpPHBIE COOpYXe-
HUA perynupoBaHua kavecrsa Bopabil (B. I'. Marmesos, 1983).

BuoMHXeHePHDBIE COOPYXEHHS KAK BOJOOXPaHHbIE COOPYKEHHA MHOIO-
Le/IEeBOrO HA3HAYEHHA MOTYT OBITh MCIO/IB3OBAHBL: 1A 00e3BpeXKyBaHHA
coeiMHeHu#H asorta, ¢pocdopa, OpraHHYeCKUX BellecTB, NPOTHB DaKTe pHajib-
HOI'O 3arpA3HEHUA B KOJUJIEKTOPHO-[PEHAXHbIX BOMAX OCYIIMTEIbHO-YBIIaX-
HUTEJIBHBIX CHCTEM, IOBEPXHOCTHOM CTOKE ¢ OOrapHBIX 3eMellb, CTOUYHBIX
BOIONaxX >XHMBOTHOBOOYECKHX KOMIUIEKCOB, XO3HHCIBEHHO-CTOYHbBIX BOJaAX
HeDOJIBLLIMX CENIbCKHMX HACEJICHHBIX ITYHKTOB, MOEUHBIX BOJAX MECT XpaHeHU A
CENMBXO3TEXHHKH.

Ob6benunsana B cebe OCHOBHBIC MONOXHUTEIBHbBIE CBOMCTBA MHOWILTpauu-
OHHBIX COOPYXEHHH OTKPBITOrO THIA, COOPYKEHMH [UIs NMOUBEHHOH OYHMCT-
KH (C MOCajKaMM BbICIIMX BOMHBIX PACTEHHii), @ TAKIKE PA3JIMYHOIO pomd
COOpPYKEHHMH, B KOTOpbIX B KayecrBe OHoPwisTpoB Mcrons3oBaHbl GHole-
HO3B MAaKpoUTOB, OHOMHIKEHEPHBIC COOPYXEHHsA MpeacraBiAinT cobou
K4a4yeCTBEHHO HOBOE BOJIOOXPAHHOE pellIeHHe, B 3HAYHTEIBHOH CTeNEeHH JIMLLIEH -
HOE€ HEOQOCTATKOB €I0 HPDTDTI‘II'IGH — I'POMO3[IKOCTH, HEUﬁIDI].HMDETH [MEpHO-
[OMYCCKOW PEKYJIBTHBALMM BepXHEH YacTH QUABLTPYIOLIEH TONMIUIM, BO3MOXK-
HOCTH OTPHUATEJIBHOINO BO3JEHMCTBHS HA OKPYXAWILYIO Cpelly, Ce30HHOCTH
B pabore.

Kaxk nokaszajM HaumM MccreoBaHHA, TpPaHChOpMAaIlHA KauecTBd BObI,
B YACTHOCTH [0 rpynie a3ora, B BHOMHXKeHEePHBIX COOPYXEHUSIX HaUMHaert-
CA B NEPBbBIC CYTKH H NPOTEKAET KAaK Obl B IBE CTAJIHH.

[lepsaa cradua — OYMCTKA@ B BOJIHOHW MacCe Ha rOpW30HTAJIbBHOM TNYTH
ABMXKEHHMA MnoToxa (puc. 1) 3a cuer ycBOeHMs coBeTBEHHO MakpoduTamu
M COCTAaBHBIMH KOMIIOHEHTAMH HX lIEHO332 (BaKTepHo- MU (PMIOILIAHKTOHOM,
nepupuroHom, ¢uro- U s’oobeHrocom). JIMHAMHKA MOITIOWIEHHA COEIHHE-
HHH a30Ta B BOOHOM Macce COOPYXEHHH KOppeclOoHIHPpYeTcs ¢ [JaHHBIMH
(M. B. Moposos, 1984) o pabGote GuonpyoB. B yclIOBHAX JHHAMHYECKH
HEYCTAHOBHUBILUETOCA peXMMa OSKCIUIYATaUMK ([OPIMANIBHAS [OJauad BOJbI
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facmynnenue coned 8 zpynmel (*4C), Beinoc coned w3 epynmob (-AL),
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Puc, 1, Usmenenne cojiepiXahmi coJled B IPY H1dX 30HbLI a5DalMH B 3aBHCHMO-
CTH OT IV1YGMHDBI 321eIaHUA YPOBHA TPYHTORBBIX BOJ1

B COOPY)KEHHA; YPOBEHb BOJBI napaeTt no mepe uuGmisTpauuu ¢ 0,6 1o
0,1..0,2 M) 3a 3 cyT OTMeueHO CHHIKeHME COfIeP>KaHUA HOHA AMMOHHSA B Cpefl-
HEM N0 BCEM CepusiM dKcnepumeHnTa Ha 75% 11O CpPaBHEHMI0 ¢ MCXOHBIMH
KOHUEHTpAIIMAMM, HUTPaTa HOHA — Ha 65, murpuTa Mona — Ha 70 %.

Bropas cradusa — ee MOXHO YCJIOBHO Ha3BaTh [OOYMCTKOH — Habnioza-
ercd B (hMIIBTPYIOLLEN Toluie TPYHTOB CoOpy>KeHuid. M3bATHE COeIMHEHHH
230Ta MPOIOJKAETCST B Hell 33 CYeT YCBOEHHA MOIUHOH KOPHEBOH CHCTeMOH
BBICLIHX BOMHBIX PAaCTeHWH, >XM3HEAEATENBHOCTH pPA3JIMUHBIX TaKCOHOMH-
YeckMX Ipynn bakTepHii (HUTPHGUKATOPOB, ACHUTPHOHUKATOPOB, a30THHK-
CaTOpOB, AMMOHH(MKATOPOB), 4 TAK)KE 32 CYET (UUKO-XHMHUYECKUX IIpO-
HeccoB copbimny, Komiwekcoo6GpasoBaHua n ocaxuenus. Ha ponio BTOpo#
CTAMM TIPUXOJMTCH [IPHONM3UTEIIBHO JiBe TPETH MOJIONKHMTEIBHOIO 3¢ dek-
T2 paBoThl coopyxenuit B uesom., OBwuas xe 3¢ deKTUBHOCTL paboThi Ta-
KHX COOPY KEHHH 110 MHHEpa/TbHBIM (O pMaM 430Ta [PH PasTHYHBIX PEXKUMAX
3KCIAyaTalMy cocTapwia 3a 6 cyT M0 aMMOHHHHOMY a30Ty MMHUMYM 65 %,
MaKcHMyM 95%, MO HHIPHTHOMY a30TYy — COOTBeTCTBeHHO 95 H 99 %, no
asory HuTparoB — 90 1 99% (puc. 2,3).
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BOIHAA TOMuIA TO/MUA T'PYHTOB
BBICILINE BOTHbIC ua (BBP COCTABHBIE [OHHBIE OTIIOMEHHA
e xoMnoRENTY (KOHTAKTHA 0Ha)

: UCKYCCTBEHHO [
5aKTCPHOILIAHKTOH KOopHenan cucrema BBP
COOPMHUPOBAHHOID pH
IR AL BHOI'EOLLEHO3A "RCTWIM FPynTS
PuroBentoc, 3006exToc MOYBEHHbBIE PACTBOPI
NOHHBIC OTIIOKEHHA MOYBEHHBIC KOJIOH 151
(KOHTAKTHAA 30Ha) MHKpOgIOpa rpyHTos
HOHHBIA OBMEH,
OCAXIIEHME,
COPBLIMA,
_ KOMIUIEKCO-
| HAKOIUIEHHE OBPA30BAHME
JECTPYKLNA [POLYKIMA | ATHMHHALIA
NMPOIUECCH
= p— =

|| TPAHCOOPMALIMA KAYECTBA BOJIbl (OYMCTKA)

I :
i PE3YNLTAT -

I
]

Pue, 2. OcHOBHBIE KOMITOHEHTH MCKYCCTBeHHO cdopmHpoBaHHoOTo GHoreouenosa
OHOMHXeHepHbIX COOPYKEHMH peryiMpoBaHMA KavecTBa BOABLI M IPOTEKaONIHE
B HHX IPOLECCH

|
60/ \
! 50 ;
KO, ND;
40 J
2| 20 Z
b
= '_'-"'!_ ﬂ -.."""-- ¥
b 2 4 6 T, cym.

Pue, 3. Cumwkenue xonuentpauni (C, %) aMMOHHHHOTO, HHTPHTHOTO H HHTPATHOTO
a30Ta B YCUIOBMAX OMHAMMYCCKH YCTAHOBMBILECTOCH {Jn‘,“;}:l H JMHAMHYECKH He-
ycranoBHBIIErOCA (3, 4) pexHMa SKCNyaTauuH GHOHHMKCHEPHBIX COOPYKEHMi
(cnnolunas THHHMA — B BOAHOMN Macce, ITYHKTHP — B MHWILTpaTe)

Haubosiee HMHTEHCMBHO IPOLIECCHl HIBATHA COCMHEHMH 430T4 IIpo-
TEKaJH B Havaje BEreTallHOHHOIO MEpHOJa TPOCTHHKA OObIKHOBEH-
HOr0O — B Mae — HIOHE, HECKOJIbKO 3aMe[JIWIHCh B TNEpPHO[ LBETEHHH
(BTOpasi MnOJIOBHHA MIONA), HMHTEHCHMDHUMPOBAIMCH B Hayaje aBrycra,
OCTaBasfich NPHUOIH3HTESIBHO HAa O/JJHOM YpPOBHE BIUIOTH [I0 3aBeplICHUA
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gepuopa BereTauuu. MakciManbHblii 9 dekT U3 BATIA HOPMHPOBAHHBIX
UHTPEJMEHTOB M YIYWIlUEHHs MHTErpaIbHbBIX MOKA3ATEICH Kauccrsa BOMbI
OTMEYEH B YCJIOBHAX HEYCTAHOBMBLICIOCS pexiMa  MHQWIBTpAUMHM, KOI/a
MOZICJIMPOBAJIMCh Napamerpsl 30Hb aspaumi. OCHOBHbE >Ke H3IMEHEHHA
XMMMUYCCKOIO COCTaBa H (U3HUECKHX CBOMCIE OUMILIACMOM BOJIbl NPOMCXO-
gt B BepxHeM 0,5...0,8-MeTpOBOM DHOJIOMECKH aKTHBHOM ©l0oe IpyH-
1oB. Kak TOKa3aiH 3KCNEpUMEHTAIbHBIE HCIEJOBaHud, MMEHHO B 3TOM
puanasoHe ryOuH (uIbIpylOLIEeH TONUM HCKYCCTBEHH0 CO3MIAHHOro OHo-
reoueHo3a MpOTeKaloT HauboIee HHTEHCHBHHE NMPOLECChl MHHEpPATH3ALMH
OPraHMYeCKOro BEIIECTBa, HUTPUQHKALMM, [CHUTPHQHKALMAH, 130TPHKCI-
mH M cynbdarpenyKiuy. HaMM yCcTaHOBII€HO, WTO MMMHEHMAJIBHO HEO BXO/IH-
MO€ BpEéMA KOHTAKTA I110TOKA C GHUFEDU,EHGEUM, npM KOIopom JOCTHIACTCA
MaKCHMAJIBHBIA 3QPeKT NMMMAHAIMH HOPMHPBAHHBIX BELIECTB H HE OTMe-
YaeTCA BTOPHUHOE 3ar PA3HEHHE, JUJIA HEy CTAaHOBUBLLISTOCA Pe>KHMa IK EIllya-
TAHH COCTaBJIfAeT 3 CY T, UIA YCTAHOBHBIIETOCA — O CYT.

IbhexTHBHOCTD TIPHMEHEHWU S OMOMH KEHEPHBIX COOpPYXKEHHH, B YaCTHO-
CTH [UIA oDBe3BpexuBaHMA COSMHENHH a30Ta, 0c00€HHO 0YeBH/IHA IPU CpaB-
HeHHH uX paborel ¢ paGoToi KOHTPONIBHEX coopyxenuin (6es mocagok
makpoduros). [lpy mponyckaHMM uepe3 KOHIPOIBHEBIE COOPYXCHUST BOJIBI
¢ KOHIeHTpauuei aMmMoRHitHoro asora 100...400 mr/31 Bo BCEX cepHAX K CIie-
pUMEHTa OTMEYCHO MHTEHCHBHOE 3arpA3HEHHe HHTPHMTIME M HUTpATAMM Ha
nporsikeHuH 8...10 cyT u Gonee. Ilpu 3ToM KOHIEHT PALHA HAT PHTOB M HATpA-
TOB Ha BbIXOJIE Coopy>KeHHii 6pU1a cootBeTCTBeHHO B 1,5..3 ¥ 3...5 pa3 BBILIE,
yeM Ha BXOJIe.

YcraHoBiieHHbIe — 33KOHOMEPHOCTH M 3IBHCHIIMOCTh HATNPABIEHHOCTH
H MHTEHCHBHOCTH IPOIIECCOB YJTYULIEHHS IKayecTBa B O B OHOHHKEHE PHbIX
COOPYXKEHHAX OT (HaKTOPOB BHELIIHEr0 BO3[CHCTBHS — TeMIIEPATYPBI BO/bI
H BO3Oyxa, HHconmawwmM, pH cpeibi, HCXOIHOK KOHILEHTpALIMKH HOPMH POBaH-
HBIX MHTPEMEHTOB M BELECTB — MO3BOJIMIIN COCTABMTh ypaBHenue Dasanca
MOCTYTAIIHX B CHCTEMY H BhIXOOsAmMX M3 hee Bewuecrs. Ha npumepe coe-
[JMHEHHH MMHE pajlbHOT O 430Ta OHO BBRINIAMT CIeLy FOLLM 0O pasom:

Coani ¥ G = Bmpg, * Eﬂnpu + Gy +* Cop® * Conx + G

rae Cypyy — KONHIECTBO MHHEPUILHOTO a30Ta, (ikcHpy emMoe IKocHCTeMoll M3 aTMoc-
(epr1 1 monapgaomee B Hee ¢ atmocdepibiMi Ocakii; Coyy — KOJIMUYECTBO MHHepaTh-
‘HOT'O a30Ta, [MOCTYNAIOLIEE B CHCTEMY C IOTOKOM OWlaeMO#H KHIKOCTH; Cgppn, — KO-
JIHYEeCTBO MHHEPAJIBHOT'O A30T4, HAKATNNHBAEMOE 33 BefeTALLMOHNLHA TTepHol B & TOMac-
C¢ BRICIIMX BOMHBIX PACTCHHH (BBP); Cppp  — KOMHYECTBO MEHEPAJILHOTO a30Ta, Ha-
KaluTHBaeMoe¢ 34 BereTauMOHHBIA lcpHoa B I{'-UPHEHHH CHCTCMC BBEP H HUAIOITB3VEMOE
A naneHediero passuTHA coobuiectsa; Cppc — KONWHMECTEO MHHEPAIBHOTO a307a,
HCMOJIb3IOBAHHOE HA HAPAUVBIHHE GHOMACCI MUKPOGIOPBI PYHTOB; Cp — KO-
HECTBO MHMHECPAJIBHOTO A30Ta, copbHpyeMoe B IpyHnx puITkTpyouied TomiH; Cgoy —
KOJIHYECTEO MHHepadliIbkHOTIO 230Td, BBIXOJALLSE HI CHCTEMBl ¢ NOTOKOM APCHAMHLIX

Bof; C(p — KONHYeCTBO MHHEPUIBHOIO 130Ta, MNepemiefilizee B Xome OHOXHMHYECKHX
lipolleccoB B HHepPTHHIA a3 N,,

Pe 3YJIbTATEI JKCITCPHMEHTAJIBHBIX HCCII e[I0BaHHUM CBHIETEJIb CIBYIOT, UTO B
PACXOOHOH 4YaCTM Y PdBHEHHA  INIABCHCTBYWIlee MNONIOXKEHHE 3aHHMANT
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wieHbl Cypp b’ Conpyr Cr M Cyyyx, HA 1100110 KOTOPBIX Npixoautea 80...90 %
MOTOKA 43074 (C'“Frb — 10...20 %; Cggp, — 30..40; Cy —20...40%; Cyyyx —
10...20%).

B xome ONBITHOH M ONBITHO-ITPOMBILLZIEHHOM IK CIITYaTauMH GHOMHIKeHep-
HBIX COOPYXEHHH onpefenenbl OCODEHHOCTH MX CO3/1aHWA, OCHOBHBIE THIIBI
KOHCTPYKTHBHBIX PELLUIEHHH M TEXHHMKO-)KOHOMHYECKHE MNOKa3are/ly IpH-
MCHCHHUA [IPU OCYILECTBIEHHM PA3NUUHOrO pojjd MPHPOJ0OXPaHHBIX MEpO-
npuamuin (B. T. Marmepoe u ap., 1986). Hami ycraHOBICHO, YTO BBICOKHE
KOHUEHTPALMH OCHOBHBIX HOPMHPOBAHHBIX MWHIPEIIHEHTOB, XapaKTepHbIX
JUIA MOBEPXHOCTHOIO M JAPEHaXKHOTI0 CTOKOB C CelIbCKOXO3IAHCTBEHHBIX Yro-
JIMH, He OKAa3a/lH OTPHLIATEJIBHOI'O BO3JICHCTBHA HA DHOLEHO3 COOPYIKEHHH M
3¢ peKTHBHOCTH HX paboThI,

I'oBopsa 06 ocobeHHOCTAX (PYHKUMOHUPOBaHUA GUOHHKEHEPHBIX COOpY-
KEHHH PperyjIHpoBaHMA KayeCTBa BOIbBI B KOMIJIEKCE [IPHPOI0OXPAHHBIX
MEPONPHATHH TMpH CEJIbCKOXO3AHCTBEHHOM NpPOM3BOJICTBE, cleayeT [Moj-
YepKHYThH ClIeAYIolHe OCHOBHbIE MOMEHTHI:

M0J1 BO3JICHCTBHEM CIOYHBLIX BOJL CEIbCKOXO3AMCTBEHHOIO IPOM3BOJ-
CTBa (K KOTOPHIM ABTOPBI OTHOCAT H TMOBEPXHOCTHBIM CTOK CEJIBCKOXO3AN-
CTBEHHBIX FTD,IIHﬁ, H HDHHEHTUPHD-JIPCHHH{HHE BOIOBI OPOCHTECIIBHBIX CH-
CIEM], borarmeix {‘Jp[‘ﬂHH‘-IECHHMH BCLIECTBAMM H PHOTreHHbIMH AJIEMEHTAMM ,
B OMOHHKEHEpHBIX COOPYXKEHHAX DOpMHPYETCA cnelMdHYecKHH OHOLICHO3,
obnapawomMii  BHICOKOH ouHLIalowmed crnocobHocTeio. MakcuManbHbiin  9¢h-
beKT OUMCTKH JIOCTUIHYT B COOPYXEHHSX TAKOro THIA M0 COEHUHEHUAM
azota, ¢ochopa, opraHHuecKMM Bewecrsam u cynbgaram. [lonyueHmnbie
JaHHBIe OO0 onpefeNleHHOM CHMXKEHHH MMHepuTH3alMH TpebyroT [asibHen-
WEro YTOYHEHUA H paciuMppOBKM MEXAHH3IMA NPOLUECCOB JIeMHHE paTH3allHH,
BbI[EJICHHA POJIH B 3THX NpOLECcCaX OTAEJIbHLIX BHJI0B BBICIUMX BOJHBIX
pPACTEHHH;

MepPHO HAMBBICILIEH TeXHHYeCKOH 2()(hEeKTHBHOCTH NpUMEHEHHA OMOMHH-
JKEHEePHBIX COOpPYXEHHH B Io/IOBOM pa3spese coBnagaer ¢ NepHOOOM MaK-
CHMAJIBHOTO BBIHOCA B BOAHBIE OOBEKTH HOPMMPOBAHHBIX BELUECTRE,
(Mucha, Pauli Kova, 1987) u npuxoouTcs Ha Mail — OKTAOpb;

MPH MCIOJIB30OBAHHN OHOMHIKEHEPHBIX COOPYXEHHH [JIA OUUCTKH M
poourcTku cOpocHbIX BO[, BOrareIX a3’0TCOEPXKAILUMMH COeIMHe HHAMH
H MeTabonmMTaMH NECTHUHAOB, (PMTOMACCA BBHICIIHX BOJHLIX PACTEHHH NMOCIE
ybopkH MoxeT ObiTh MCIONB30BaHA TONBKO B KayeCTBe OPraHOMMHEpalib-
HBIX YI0OpeHHH;

OCOBEHHO IepCIeKTHBHO IIPUMEHEHHe OHOMHXKEeHEePHBIX COOPYIKEeHHH
B CHCTEMaX MCKYCCTBEHHOrO IOINOIHEHHA MOMAMHBIX BOIOHOCHBIX I'OpH-
30HTOB NPH HCIHOMB3OBAHHH Il OPOLUEHUHA MOA3eMHBIX BOJ, KOrga B Ka-
YeCTBE HCTOYHHMKZ NOIMOJIHEHHA BHHEEETBDBEHH MOBEPXHOCTHBIE H JIPpEHAX-
HBIC CTOKH.

B nHactrosuee Bpemsa OHOMHIKEHEPHBIE COOPYIKEHMA peryiupoBaAHUA
Kauecrsa BOJIbl NOCTPOEHB! WIIM BKIIIOYEHB! B NPHPOJIOOXPAHHYIO YacTh Ipo-
eKTOB paAfa opocHrenbHbIX cHcTeM YKpanHckoii CCP u CraBponoibCKoro
kpas PCOCP,
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B 3aBHCHMOCTH OT KOHKPCTHBIX YCIOBMM Kak/10€ M3 PACCMOTPE HHbIX
[PHPOMIOOX PAHHBIX PEILCHHH MIIM HX COUCTAHME N0/KHO NpuBeCTH K ahdek-
THBHOH 3aLUMTE BOIHBIX 0DBEKTOB OT 3AIpA3HEHHA NMOBEPXHOCTHBIM M jIpe-
HaXXHBIM CTOKAMH IIPH MHHHMAJIBHBIX KAHTAJIBHBIX BIIOKCHHAX H JHE PIreTH-
YECKHX 3aTparax, K ONTHMAJILHOMY MCINIB3OBINKIO [UIA O POLICHUS OUH-
HIEHHBIX H [JIPEHAXKHBIX BOO, [MOMNOMTHEeHHw MAaJbBIX PEK H K BbIIOJIHCHHK
IPYTHX HAPOJAHOXO3AHCTBEHHBIX 3a/1a4 .

YK 626.810

3A0AYU U BO3MOXHOCTU AKTUBAUUMK
BOAHbIX CUCTEM
B MHTEHCMBHbLIX CUCTEMAX MENUOPALUM

A. B. UNNPWUC, kaHampat Tex HMYecKux HayK
. 4. Nonoe
r.r. KONocbKO
Ces epHbili HayWHO-UCCNIEO083TENBCKUT UHCTUTYT
2UGPOTEeXHUKY U MeNU O payuu

Bce Buubt ruapoMenHopalmit  OJ1HOBpE MekHO (MJIH OJIHOBpEME HHO-
IOC/IE/10BATEIIbHO) BO3/ICHCTBYIOT HA B OB, ras’oBbl, TEMI10BOMH, MUILLEBON
H ApYTHE PECXHMbl MOUBbI, NPH3EMHOTO IO BO3/lyXa, HA CAMM PACTCHHUSA
. OpHako KOMMIEKCHOCTL BO3NCHCTBUSA B 6OJIBILHICTBE CIyYaeB YWHTbIBaeT-
Gl TOJIBKO 4Yepe3 TaKYI0 HHTEIPAIbHY10 XapaK TePHCTHKY, KaK ypoxait, Oes
OHEHKH BKJI4la B HEro OIfesibHbIX KOMIOHEHTOB cpejibl. Jlo HicTosiero
BPEMEHH HEJ0CTATOMHO pa3paboTaHbI KPUTE PMH KAYCCIBA M HAEKHOCTH
PETY/IMPOBAHMA YC/IIOBHH CpPefibl N1PH TAKEX I PaitHUX ™ THpPOMENHOPALIMAX,
KaK ocywenue u opourerre. B 10 ke BpMs B veIioBHsX HHTEHMHPH K al1K
CEJILCKOXO3ANCTBEHHOTO NIPOM3BOACTBA BBOASITCA B NPAKTHKY Bonee Croxk-
HBIC CHCTEMBbI MEJIHOPALMH — ABYCTOPOHHEI'O Pery/IMPOBAHHS BOJHOTO pe-
HHUMA, MHOTO(YHK IIHOHAJIBHBIE,

CeilbCKOE XO3AUCTBO CTAHOBHTCA DHEPrOHACHIICHHBIM He TOMBKO B Me-
CTax XpaHeHus u lepepabotku npoaykumt. B Haubosice MHTCHCHBHBIX CHCTe-
Max MeJIMOpalii (OPOCHTEILHBIX C ITPOIEBOCOJEBBIM JIPEHAKEM B dPM J1HOH
SOHE, OCYLIHTENBHO-YBIIAKHHTEIIBHBIX - — B I'YMHIHOM) VI8 BOJONOMAYH H
BOAOOTBEAICHHA HaILIe BCErO HCHOMB3YETCR 1eKTpHdDMILHPOBAHHOE HACOCHO-
CHI0BOE 0DOpynoBaHue. Bmecte ¢ TeM 1ipaMoe Boel CTBHE WIS K TpHYEe CK UMH
HOJIAMH Ha OPOCHTEJIBHYI0 WIH OTBOJAMMYI C 110 BO/JLY (ABTOHOMHO MJIH B
KOMIUIEK Ce ¢ pYIHMM BHIAMM (UMY CKHX 1TOMeR) TTPAKTHUECKH He I1 pUMe-
HACTCA BCIIE/ICTBHE HE[IOCTATOMHOH MCCNCIOBAHHOCTH CAMOIO OOWKTa BO3-
ACHCTBUA — Boabl. CyILECTBYIOUME METOMKH OLEHKH KaUecTBA BOJObI Hejlo-
CTATOYHBI JUIA €¢ MOJIHOH XAPAKTEPUCTHKH HE TILKO B LEJIAX NPOTrHo3a
MOCICACTBMH ee BIAMMO/ICHCTBHA C MOYBOH M PaCTEHHSIMH, HO M TeM Bojee
JUTA NpOBEJICHUS MCCHE[IOBAHUH 110 ee IKTHBALMK BO BpeMSA  T1POXOKIICHHA
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yepe3s HacocHoO-ciwoBoe obopynoBaHHe. Kpome HaHHBIX MOJHOTO XHMHYE-
CKOro aHanM3a Bojibl ¥ NMouBbl (NMOYBEHHOrO pacTBOpa), HeOBXOMMMBI OI1pe-
nenenus pH, Eh, noxasarens Knapka (J. b. Hunpuc, 10. Jl. [lonos, 1984) .

HauGonee obwast runoresa, npemiaraemas mwis nposepku sddexra
AK THBALMKH BO/AK! B 1aG0OpaTOpHbIX H 1260 paTOPHO-TIONEBLIX HCCIIEJOBAHMAX,
coctour B cuenyomem. llop Bo3geiictBHeM duamueckoro nonsa (npamo
MJIH ONOCPEACTBEHHO) HA ANPAa U MEKTPOHHBIE ODOSIOYKH MOJIEKYJl [1pOMC-
XO[AT PpaspbiBel MOJIEKYJIHPHBIX CBA3eH ([MccOUMauM), Aerujiparaius
MOHOB M My3bIPhKOB BO3[yXa (Herazaums), HapylWawICA BOMAOPOHbIE
CBA3H MEXIY MOJNIEKY/IaMH BO/IbI.

Jina Gonbluei akTHBaUMH (WM MosBbilickA ee dpdeKTHBHOCTH) Heob-
XO[IMMO [Npe/iBAPHTIENIbHO YBEJIHYHTh KOHCTAHTY AHCCOLMAlLMK COJICH B BOME
W [POBECTH [AErHJIPATALIHIO HOHOB [V1s1 yBeJIMUeHHst UX moaBuxHoCTH. C 3TOH
He/Iblo NPUMEHWMBI: MAariMTHas obpaborka B ynbTpasByKOBOM IOJe, nepe-
MEHHOE 3NeKTPHYECKOEe MOJie BBHICOKOIO HAIPAXKEHHA W BBICOKOH YacTo-
Thl, EKTpoMaruntHoe obiyuenue Boasl (yabTpaduoneToBoe, asepHoe).
Ham, oaHako, Kakercsi, 4ro B J1aDOpartopHbiX, KOMIUIEKCHO KOHTpPOJIHpYe-
MbIX YCIOBHAX lenecoofpasHo B NepByl ouepejb MPOBEPHTH CaMbie I11PO-
CThi€ FHMOTEe3bl MEXAHM3MA AKTHBALMU BOJLbI.

lunoresza 1. OnbupaemMasi y KaToOHOro 2JIeKTpoda , KHBaA~ BOJAd HMEeT
WEJIOYHY 0 peaKuyio M, BHIAMMO, NpeJicTaBlifeTr cODOH HeCTAOMJIBHBIM PacT-
BOP THAPOKCHJIBHBIX MOHOB. JTOT pacTBOop MOXeT (NpH OTBO/JE OT JIEKT-
pOA-KATOMA) MOCTCIEHHO IMPeBpaEaThes B OOBIMHYIO BOAY B pe3ysiblare
peaK HH

20H - H,0+0+2

MoxHO npeanosoXmMrb, YTO ,JKHBbIE” CBOHCTBA TAKOH BOJbI 0DBACHA-
IOTCH AKTHBHOCTBI0O aTOMApPHOIO KHCIOpOoJa H cinaboro 31K TpHYECKOro
3apAna (TOKa), BHI3BIBAIIIMX pasfiparkeHHE TKAHeH pacTeHHi, a 3TO MPHBO-
AHT K YCHIGHHOMY pocTy KyibTyp. BoaMoxuo ,,roMeonatHuecroe™, To/y-
KOBO€ BO3JICHCTBHE , KMBOH BOJbl, CABHUramouwee B TY HWIH HHYI0 CTOPOHY
XOJ1 TPOLECCOB B OpraHHU3Me.

Clieiyer paccMTaTh H NPOBEPUTH B ONBITAX:

HHTEHCUMBHOCTh XOJ2 NOJUICITAYHBAHHA BOABI B 3aBHCHMOCTH OT Napd-
METPOB EKTPOTOKA H CAMOH BOJIbI;

enecoobpasiyw (M HeoOXOAMMYI0 B 3aBHCHMOCTH OT 3a/1a4) CKOPOCTh
OTBOJIa TAKOH BOJIbl OT AICKTPO/A;

MHTEHCHBHOCTb NPEeBPalLiCHU s  JKHBOH™ BOAbI B OOLIMHYIO MPH PasHbiX
Y CIOBHAX;

BBIWIEHEHHOE BO3[AEHCTBHE ATOMAPHOIO KHUIOPOHA M VIEKTPOHOB (3d-
$eKT UX pasgenbioro ¥ COBMECTHOIO IEHCTBHA) .

HeobGxomMma npoBepka IPEANOJIOKEHHA © BO3MOKHBIX YCIOBHAX
HOBOPOTA peaKUMH M KaK NPEeUIOCbUIKH — dHAJIM3a BO3JICHCTBHA BOJIbI He-
MOCPCACTBEHHO H3 [IPUKATOMHOIO IMPOCTPAHCTBA [l:lElEblluEHlml‘D 20H).

O1bupaemMasi M3 AHOAHOIO IPOCTPAHCTBA ,MepTBasi” BOJAa Mpe/CTaB-
nfeT coboit pacTBOp BGAOPO/I-HOHOB (TouHEe, HOHOB OKCOHHUA H; 0", xora
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CYMTAeTCA, UTO KHMCIasi cpefla MajolpHroaHa Ijisi pas3sBHTUsl #HUBLIX Opra-
HM3MOB M pacreHui. OfHAKO MOKeT oKa3aTbed 3P HEKTHBHBIM [011CPEMEH-
HOE NTPUMEHEHHE ,KHBOH™ H ,,MCPTBOH” BOLbI.

Tunoreza 2. llpuMeHHTENBHO K MArHMTHOMY I1OJIK0, HATIPHMEP, MOX-
HO MNPEANOJIONKHTh CYIUECTBOBAHME TIKOIO MeXaHHU3Ma BO3JCHCIBMA [10Ji4
Ha MOTOK BOAbl C 3apsikenHbiMM vactHuanu (' A 3maman, O M Togpec,
1972).

B maruutHoM noJsie (H) Ha ABWKYLIMiCA 3apsijl (e2) €O CKOPOCTHIO
(») meicrByer cuna (f), paBHas

f":: u“ﬂr [pH]ﬁ

rie flg — MarHHTHas MPOHHILAEMOCTh,

COOTBETCTBEHHO HA pPA3HOMMEHHBIE 3apslbl CHITBI OyayT HEHCTBOBAThH
B [TPOTHBOIOIIOXKHBIE CTOPOHBDI.

Takum obBpasom, Npu nynbcauMax CKOPOCTeH DY OYT ACHCTBOBATD MYJib-
cupyiole cwibl (f), noa BO3JieHCTBHEM KOTOPbIX BOjlda AKTHBUPYETCH.

1. Ilpy BO3peHCTBHH HA AApa M EKTPOLHHLE 0DOJIOYKH MONEKYIT B Ig-
JIOM BO30YXKIAWTCA MOJIEKYIIbI, M NPH YACTOTe NMYJIbCAUHH JIEHCTBYIOLIHX
CHJl, KPaTHOH Ppe30HAHCHOH 4YaCTOTEé MOJIEKYI, MPOMCXOAUT AHCCOLUALNA
Ha HOHBI.

2. llpu BospeitctBuM cwibl (f) HA MOHBI (IOCKOJIBKY MOH COBEPLIAET
KoneOaHUA BOKPYTr  [OJIOKEHUS ,,pABHOBECHA”) OCYIIECTBIISANICA TpaHC-
JISIMOHHBIE Mepexoun! co ckopocThio (fI. M. Dperxenn, 1959)

v, =\KT[m;,

rae K — nocroannaa Bonbsumana; T — TemnepaTypa cpeftbl  (BO/bY) ; 272 — Macca MOHa,

Takum o6paszoMm, Ha HOH ICHCTBYET CUIIa

[= noez[vH],

KOTOpasi 3a BpeMs TPAHCIALWHOHHOIO NepeX0/i H3IMEHACT Hal PaBieHHE BH-
KEHHSI MOHA, B3aMMOCHCTBYET C OKDYKAIOUMMH MOJIEKYJIAMK U AKTHBH-
pYeT ux.

MoxHo ouenuts cwiy (f) npu ckopoc pp. Ilpusas K= 1,381 X
X 1072 Ox/K, T=300°K um; = 10 xr, nonysaem 2, =200 m/c. [1pu H =
= 10° A/M, e =1,602-10" Kn,z=1, ue=1,26 - 10° I'u/m nonyuaem
f~4 107" H. C Takoii e CHIIOH 1A 3apsIJL HCTBY €T MeK T pHuecKoe TojTe
HanpsikeHHocThio £ = 2.5+ 10 B/M (f= ezE) (10 JI Tlonos, 1986) ITosto-
MY MpedcTaBiisieTcd BO3MOXKHBIM BO3NEHMCTBOBATHL HAa BOAY MepeMEHHBIM
INEKTPHYSCKHM MoJIeM (MPAKTHUYECKH MOJKHO MOJIYUYHTh [TOJ1e HATPSXKEH-
HocThio 10° +107 B/M) YwiteiBas jaiee, Y0 [IPOIOIKMUTEIIBHOCT TPaHC-
JIAUMOHHOTO Mepexofa HOHOB M MONeKyJ1 Bombl cocrasnser 10°+107
(H ®. Boupapenxo, 1984) (uro coorBetcisyer wuacrore 0,1+1 MTu),
MOJHO COOTBETCTBEHHO MNojoOpars vYacToTry Korebawuil DJIeKTpUYeCKo-
IO MNoJAst JUIA  JOCTHIXKCHMA MAKCUMAIBHOH 3DMEKTHBHOCTH aKTHBAlMH
BO/IbI.
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YCTaHOBKA [ dKTHBALUKMM BOMAbI NEpPeMeHbIM 3TEKTPUUECKUM [MOJIEM
MOXKET HPEACTABAATL COBOM KOHHEHCATOP € PACCTOAHMEM MEXIYy OOKIIU/l-
Kamu 2. 5 MM JU1MHa 11YTH BOJbl Mex1y OOKNalKaAMM 3aBHCHT OT CKOPO-
CTH MOTOK2 H HeOOXOAMMOIO BPEMEHH BO3ACHCTBHA, KOTOPOE ONpejiesinet-
CH CTENEHbI0 AKTHBALMM, BeicoTd W uMclI0 0BKIIAZOK 3aBHCAT OT pacxoja
BO/ALI (Q) ¥ ONPEHEIAIOT TOUIA/IL CCYEHNA TPOTOYHOR KAMEpPbI.

Ha Bropom 3rtane 1nocine aKTHBAUMH IIOTOKA BOIbI [EPEMEHHBIM DJIEKT-
PUUCCKUM [10JIEM MOXKHO OCYIUCCTBUTHL pd3/le/leHHe B NMOCTOAHHOM 3JIEKTPH-
yeckoM nosie. Ha Beixome 1pepionaraercst ABa NOTOKa C PA3HBIM COJIEPKd-
HHEM OTPHULIATEIIBHBIX M I10JI0KUTEIhHBIX HOHOB

,,COBMECTUMOCTD” @KTUBHPORAHHOMH BO/bI ¢ PACTEHUAMM MOXKHO OIpe-
[eJ15iTh 110 MOITIOINEHHIO €€ JIMCThbAMM IPU pa3HbBIX TeMIlepatypax W [UIUTellb-
Hocrax koHraxkta (0. 1. Ionos, A. H. Caxapos, 1985). Jlucrba cpe3aior,
B3BEIIHBAIOT, NOTPY:KAOT B BO/AY (AKTHBUPOBAHHYI0 H HEAKTUBUPOBAHHYIO )
BCTPAXUBAKT, [POMOKAKT, CHOBA Bi3BelMBawT. Tak, nNpu 3amMavyMdBaHHM
JIMCTBEE MAJIMHBL B OOLIYHOM M aHANMTHOM Boje B TeueHue 50 mun (Moje-
MUPOBIHME BpeMeHU NoJMBa poxiaeBaHuem Hopmo# 20 .40 mm) nornouie-
HHE pasjiiuasoch npudnusntenbHo B 3 pasa (6,4..6,7 % oT cbipoil Macchl
JIHCTBEB 110 cpasHenuio ¢ 1,7. 2,0%).

Crumysidpylotiee JICHCTBHE dHAJIMTHOH BOJIBI NPH MPOPAILMBAHMM Ce-
MSH HpOCIIeKHBAeTCA B JgMHaAMMKe B TeueHue 7 ..10 gHelt Kak no posie npo-
POCLIMX CeMsH, TaK M 110 MHTEHCHBHOCTH OTpacTaHufA. MMEHHO TaKMM cIlio-
cobom BbUIO onpefesieHo, Y4TO KOMOMHALUMA aKTUBAUMHA (coueTaHMe Jiera-
3aUMM € TEKTPHYSCKHUM BO3ICHCTBHEM) MOXeT 0BecIeuMTh AOINONHUTEIb-
Hpie pesynbrarel (A H. Caxapos, 10. JI. oiog, 1985)

llocie Taxux oueHounblx OMOTECTOB ceMeHaMM Ha KAuecTBO AKTHBA-
UMK BOAbI MOXHO HPHCTYNAaTh K JIADOPATOPHLIM ONBITAM C PACTEHMAMH HA
BEreTalMOHHBIX cocyaax ¥ (MIM) Ha JeNAHKaX B 110JIE,

[Mapannensio Gpuin Obl UeslecOOOPA3HBI OMBITHI C MOYBEHHOH MMKpPO-
d1opoi

bHOTeCTHpOBaHHE TIpH 1IPOPALIMBAHMK CeMAH PasIUUHBIX KYIILTYD
XEJIaTesibHO MPOBOJHTD C MOCIIE/IYIOIICH BRICA/IKOH YACTH NPOPOCTKOB B Be-
IeTallHOHHBIE COCY/IbI.

JUiA aKTHBAMHM BOMHLIX CHCTEM B BBICOKOBOIBTHOM 3JIEKTPOCTATH-
YecKoM rnojie B jabopatopuu [BycropoHuero perynuposanus Ces HUMI uMa
NPUMEHAIOT OHONMOJIAPHBIH MCTOYHMK (puc. 1), K KOTOpPOMY MOAKIIOYAIOT
10CKHe OOKOBbIE 3JIEKTPOABI-HAKIAIKH MPOTOYHOH Kamepbr (puc. 2). Ha-
Mpsi>KeHHE Ha BLIXOJE HCTOYHMKA peryrupyerca pesuctopom npu Cl = 1 mx®
B npepenax 27..44 .. 27..44 kB. MakcuMajbHbIH TOK KOPOTKOTO 3dMbl-
Kanusa 6,56 MA.

CraBuTCs 3af1a4a OMBITHBIM TyTeM NogoOpars ONTHMAIbHbBIE COOTHOLLIE-
HHA PACXOI0B BOJlbl, XapAKTEPHCTHK JIEKTPHUYECKOrO MOM#A, MOBEPXHOCTEH
WICKTPOAOB H NapaMeTpoB Kamepbl [Uld [OJIYYEHHA Cpell C PasivuuHbIMH
3HaveHuasmMu pH u Eh (B nepsyio ouepens). IIpu HEOBXOIMMOCTH MOKHO
OCYLIECTBHTHL MOBTOPHYH 00paboTKy KAXIOH HaCTH pa3fieieHHOro IMOTOKA
(MI1M 110CTie CMeLUeH s ) .
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Puc, 2. Cxema YCTAHOBKM JUIA @KTHBALLMM BOfbI B BBICOKNBOJBIHOM 3TICKTPOCTATHYC
CKOM ITone:

] - wryuep ma nogeona Boasl; 2 — GOKOBLIE CTEHKN NPpOTOYHOH KaMep bi; J — amexrpo-
nei; 4 — wTyep AUIA OTBOMA BOMABI; J — PACCEKAT €/1bNOTOKE BOIN; 6 — COeMHUTeITbHbINA
BRICOKOBONMTHRIA Kabenn; / — BhICOKOBONMbTHL A GHONONADHBIN HITOYHHMK TIHTAHHA
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[lepeq nocTraHOBKOH WIKMPOKHX JabopatopHbIiX, J1a00paTopHO-NOJIEBBIX
MCCIeOBAHKA ¢ AKTHBHPOBAHHBIMH BOJIHBIMM CHCTeMamMM HeoOXxonmuma
paspaborka MX KNacCHMPHKALMH HE TOJisKO MO IPHPOAHO-IeHeTHUECKOH 30-
HAJIBHOCTH, HO H C YYETOM AHTPONOTEHHOrO BO3[ICHCTBHUA Ha HHUX (B HacTOs-
iee BpeMs M HA [epCHeKTUBY). 310 NO3BOJIMT OUEHHTb BO3MOXKHOCTH HX
BAAUMOCHCTBHA ¢ PUHUCCKHUMH WIH ApYTHMH noaamu. Cneyomui wmar —
MOJIEIHPOBAHHE COCTABA BOJ, YIO ABJIAETCA 0OA3ATENBHOH NPEANOCHUIKOH
LieJIeHAN PaBJICHHBIX H HHTEHCHD UM POBAHHBIX HCCIEIOBAHHA.

MoenHpoBaHHI0 [POLECCOB B3aHMOJCHCTBHA BOIBI M HAIaraemoro
nons B naboparopHbiX H J1IaDOPaTOPHO-TONIEBBLIX YCIOBHAX [OJDKHBLI Mpejl-
LIECTBOBATh OLEHKH MX BO3MOXXHOH BOCHPOH3BOJIHMOCTH B YCIIOBHAX NPOK3-
BOJICTBA C YYETOM CYILECTBYIOLIEH H MEPCNeKTHBHOH TEXHHKH M TEXHOJIOIHH
pery/HpoBaHus BOJAHOIO W CBA3AHHBIX C HMHM [pPYyrdX peXMMOB TNOYBBI,
MPU3EMHOTO CII0f Bo3ayxa (1. e. arpoOHOLEH03a B Lenom).

AHaJIU3 TEXHHUCCKHX pEIUeHHH NO CHCTEMAM HHTCHCHBHOM BOAOBO3/1Y1L-
HOM MEJIHOpalMH MOYB C LeJibi0 BbIDOpa BHIOB AKTHBALMH BOJIHBIX CHCTEM
HeoDXOIHM B CBA3M C NOABJICHHEM [BYX HepPaBHOBCCHBIX CHMCTEM C H30BIT-
KOM COOTBETCTBCHHO KAaTHOHOB M aHMoHOB, [IpM Mcnosib3oBaHMM HA Opollie-
HHEe ,,pa3sfesieHHBIX” BOA BO3MOXKHO MOHANOOMTCA OJJHOBPEMEHHOE BHYTPH-
IOYBEHHOE YBIIaXKHEHWE M [oxaeBaHWe. YacTh BOMbI, HpoLlelleH CeJleKInio
TEXHHUCCKUMHM Cpe[icTBAMM, OueBHAHO, HeoOXomumo Gyner HanpaBAaTh
110 MajioMy Kpyry” BopooGopota, MHHYA 1noyBy H pactenus. Ilpoaonxm-
TEJIBHOCTh PEJIAKCAlMH BOJHBIX CHCTEM IMpPH pa3HbIX BHOAX aKTHBAIMH pas-
JIMYHA, YTO TaKXke C/IeflyeT YUMTHIBaTh B TEXHMUCCKHX peELUCHMAX Oyaynpmx
MEJIHOPaTHBHEBIX CHCTEM.

Peaynerater paspepoudbix Hceoneposawdk CesHMMI'mMa no akruBaumu
BOJHBIX CHCTEM C NOMOLUBK YHHIOOJNAPHBIX MIEKTPOOOB MOKA3bIBAJIM OIIpe-
JIeJIeHHbIe npenmyliecTBa 06paboTKH B BHICOKOBOJIBTHOM 3JIEKTPOCTATHYE-
CKOM nojie (noreHuMan Ha kieMmax McrouHMika uamensercsas or 500 pmo
2000 B). Bopa anextTpu3yercs B pe3ylibTaTe CICKaHMA 3apAJIOB C IJie-
KTpOjd, HaXO[ALErocA ¢ HeH B KOHTakTe (BTOPOH MIEKTPOL 3JIEKTPO-
H30JIHpoBaH oOT Bofbl). Ormeuena OOJILIIAA HHTCHCHMBHOCTb NPOPACTaHHHA
CeMsH IAKOB, POCTd M Pa3sBHTHA Haj3eMHOH Maccel H KophHen (ma 10..
60 %).

[TosyyeHbl jaHHBIE O MEPCHEKTHBHOCTH NMPHUMEHEHHA JIEKTPOAKTHBA-
IIHHK B lTpoLIecce OUMHCTKH CTOYHBIX BOJ.

UccnegoBauns MokaspiBalOT, YTO yiA OUEHKH 3¢ddeKTa aKTHBALNK
BOJHBIX CHCTEM PA3HBLIMM CNOCODAMM H B PasHBIX YCIIOBHAX NPHMCHEHWHS
Heobxoaum HaGop GHoTecTOB. TONBKO ¢ MX MOMOIUBI0 MOXKHO JIOCTATOYHO
ObICTPO MOJIYWHTh [ldHHBIE O 1i€necoobpasHocTH Toro HIIH MHOIo cnocoba
AK THBALMH.
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VIIK 626.810

O PE3YJNIbTATAX OPOWEHWA
CEJIbCKOXO3ANCTBEHHLIX KYNbTYP BOAOA,
AKTUBUPOBAHHOM MATHMTHLIM NONEM

H. N. AKOBNEB, xkanauaar TexXHUECKMX HayK
M A WYWNAHOB, kaHAWaaT TEXHM¥ECKMX HaYK
. i. POMWH, KauauaaT CenstKoXO3IANCTBEHHLIX HaY K

BonxcKul Ha8yYyHO-UCCITe0083TETBCKUL UMHETUTYT
2UOPOTEXHUKL U MENUOpayuu

OpHa M3 BaxHEHWMX npobneM MeNMHOPAUMH B YCIOBMAX HapacTaiw-
mero AeHuMTa MpecHOH BO/BI Ul OPOILCHHA — H3BICKAHHE IIPHEMOB M Me-
TOJIOB NOBbIIEHHA 3)DEeKTHBHOCTH ee HCnoJIbloBaHMA. B nocnemne 15..
20 neT B HalleH CTpaHe NPOBOJATCH IMyDOKHE HCCIIENOBAHMUSA M0 NPAK TH-
YeCKKOMY NPHMEHEHHI0 BOMAHBIX CHCTEM, IKTHBHPOBAHHBIX PA3JTHUHBIMM (DH-
MYECKHUMH BO3JEHCIBUAMM, CNOCOOCTBYOILMME pEILeHHI0 32712y HHTEHCH-
pHKAnMH TEXHOJIOTHIECKHX ITPOlECCOB.

lllnpoxoe mpuMeHEHHE B CEJIbCKOM X03AMCTBE HALLIENI METOL, MATHMTHOM
AKTHBAUMH BOJHBIX CHCTEM, MO3BOJNIAOULMH TIpH HeOOMBIIMX KaMHTasIbHBIX
Jarparax nojay4arb 3HAUMTESIBHBIH AT POIKOHOMMYCKHH 3QdeKT H N0bHBaTh-
¢ Boree NPOAYKTHBHOIO HCHONB3OBaHEA OPOCHTEsSIbHOH Bombl. B craThe
NpHBEJCHbI pe3yJIbTaThl HecheAoBanum 3a 1971 — 1986 rr.

K HacrosumiemMy BpeMeHH HAKOTUIEH OOLUMPHBIH 2KCe pHMeHTalbH biil
MaTepHall, CBHAETENbCTBYIOLLMI O IION0KMTENBHOM BIHAHMM  OpOLLIE HUA
CENBbCKOXO3AHCTBEHHBIX KYJIBTYP BOJOH, AKTHBHPOBAHHOH  MArHHTHBIM
NojieM, Ha poCT M PasBHTHE PACTEHHHM M HX NMPOJAYKTHBHOCTL. Crresyer orme-
THTh, YTO O MEXaHH3Me BO3JICHCTBHS MITHHTHBIX 1MOJIeH Ha BOJIHLE CHCTe-
Mbl CYIWIECTBYET MHOIO [MIOTE3, OJIHAKO HM OHA M3 HUX He obbACH#ACT
HOIHOCTBI0O CBOHCTB OMAarHW4YeHHOH BOJHl U He aeT crnocoboB HanpaBJieH-
HOrO H3MEHEHHA CBOHCTB BOJIHBIX CHCTEM,

ABTOpBI NPHAEPKHBAIOTCA paboyeii MITOTE3bl, HA OCHOBAHMHK KOTO POIl
MEXAHM3M H3IMEHEHHA CBOMCTB BOJIHBIX CHCTEM OOBLACHACTCS IMEKTPHYe-
CKHMH mpoueccamMi, BO3HMKAWWHMM B BOJIIHOH CHCTEME, ITpOTeKaroiiei
Hepe3s MarHMTHOE TI0JE.

[ockonbky npupopas BOA2 MO coctaBy He sABIIsieTcd aBCONNTHO M-
CIOH  (IMCTHWUITHPOBAHHOI), €€ MOMHO PACCMATPHBATH KK PAaBHOBECHYIO
CMECH [IHCCOUHHPOBAHHBIX YaCTHI, OOYCIOBIEHHY0 HAIIHUWHEM HMOHOB pa3HO-
00pa3HbIX pacTBopenHbiX coneil. [IpaxKTiieck Takas BOME — ITO MEKTPO-
JHT PA3NTHIHOH CTEeNeHH KOHIEHTPAIMM.

Ecnu notox Bojsl Hanpaputh momnepex CWIOBBIX JIHHHI MariMTHOTO
onst, TO 3apskeHHble YacTHILI (MOHBI) nof jeicieuem cun JIopeuua By iyt
KOHLICHTPHPOBATBCA HA NPOTHBONOJIOMKHBX CTOPOHAX TNOTOKA B HampaBiie-
HHH, OPTOrOHANILHOM [ABHIKEHHIO MOTOKA H HATIPABIICHUIO MATHMTHLX CHIIO-
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BBIX JMHMH, ¥ 00pasoBbBaTh OOBEMHBIE 3aPANALI IPOTHBOMOJIOXKHOIO 3HA-
Ka. Hasogumas JC MoxeT ObiTh onpepienieHa coOTHOLLIEHHEM
E=KrBy sin(B, v) ,

rae K — koadpHudeHT MpONOpUHOHAJIBHOCTH; ' — pajiiyc NMoToKa; VY — CKOpOCTh LI0-
TOKa; B — MHYKUHA MarHWTHOTO [ons,

Ecniu B Mecrax 3apsAfoB MOCTABHTH MEKTPOMBI U COCIHHUTDH UX NMPOBOJI-
HUKOM, TO 1O HeMY HOHICT 3JICKTPUUYECKMH TOK, 2 HOHBI Ha JJIEKTpOoHax
OynyT peKOMOHHHPOBATH B HEHTpasnbHbie monexynbl. llocneghne MoryTt
BBIJIENATHCA M3 PACTBOPA, HAaIpUMEp, B BUOE Ta3oB WK TBEeP[bIX OCAAKOB,
MPUBOJA K HAPYUICHUID PABHOBECHOI'O COCTOSHHA BOIHOH CHCTEMBI C OKpY-
KAIOLLEH CPElOH.

[lepepacnpefieieHMe KOJIMYECTBA MOHOB B BOJE, NMPOMCXOAALIEe MpH
MAarHuTHOM 0Bpaborke, BemeT K M3MeHeHHo pH 1 ApyruX CBOMCTB CUCTCMBI.

ITH TEOpeTHYECKHEe TIPeJITOCBUIKH IOATBEPKIAKTCA ~OKCIEpPHMEH-
TaJlBHO. -

Uccnenopanua Mucturyra dusuonorud pacreHud AH YCCP u Hucru-
TYTa KOJUIOM[HOH XuMun 0 xumuM Boasl AH YCCP noxasanu, uto npH ABH-
KCHHHM BOJHOM CHCTEMBI Yepe3 MarHHTHOe Mojie B HEH H3MEHACTCHA KOH-
ueHrpauus uoHoB Bopopopa (pH). Ilpu stom pH Bo/mKCKOH ¥ [JHEMpomneT-
POBCKOH BOJLbl HECKOJIBKO YyBenHuMBaeTcs, pH TpHAMCTHIIIATA OCTAeTCH
HEM3MEHHBIM, 3 TPHAMCTWILIATA, HACBIEHHOIO KHCIOpPONIOM, YMEHBbIIAeT-
cA. YCTaHOBJICHO TAKIKE, YTO PAa3BHTHE MMK POOPraHM3MOB B OMATHMYEHHOM
KYITBTYPATBHON duaKocTH Ha 50 % HMHTEHCHBHEE, YeM B HEDMETHHH&HHDH
[MpopnoimxuTesbocts penakcauuu pH npu TeMnepartype 20°C cocraBwia
6...7 4. DTH pe3ynbTATHI XOPOLIO YKJIA/IbIBAKTCA B PAMKH H3JIOKEHHOH pa-
Bouei runoTessml.

UccnepoBanus MpOLECCOB, ITPOUCXOAALIIMX B CHCTEME ,JIOYBA — pacTe-
HUe” npH MOJIMBaX BOMOH, aKTHBHPOBAHHOM MArHMTHBIM TMOJIEM, B Pe3YJib-
TATE KOTOPBIX HAGITIONAeTCA MOBBILIEHHE MPOAYKTHBHOCTH CEJIbCKOXO3fH-
CTBEHHBIX KYyJbTYp, BhIONHATA B BomxkHHWUIMMe B HeckoOJIBKO 3Tanos.

Ha nepsom astane (1971 — 1974 rr.) OGbu1 BbiABIIEH ONTHMANbHBIH
pexum 00paboTKM OPOCHTEIIbHOH BOIbI MATHUTHBIM MOJIEM; C MMOMOLIBIO
K PHCTAJNIOKOHCTPYKTOPHOTO METOJIa OfNpe/ielicHa [UITUTENIBHOCTE COXpPaHeHH
OCTATOUHOM AaKTHBaUMH (OMAarHWYEHHOCTH) BOMIbI; MCIBITAHBI MATHUTHbIE
annaparsl, BBINYCKaeMpie [POMBIIIICHHOCTbIO; pa3paboTaHbl -pas3jIHYHbIC
KOHCTPYKIIMM MAarHMTHBIX anmnapaTtoB H oLeHeHa WX pabora; NPOBENEHDI
BEreTallMOHHbIe W MabOpaTOpHO-NIONEBhIe OINBIThl (HA [ENAHKAX IJIOLIa/Ibio
10..20 M?) 1o W3yueHWIO BIIMAHMA BOJbI, AKTMBHPOBAHHOH MAarHHTHBIM
MoJieM, Ha Y POXKAHHOCTD CeIbCKOXO03AMCTBEHHBIX KYIIBTYP.

HUayuanyu nonues! BOAOH, 06pabOTAHHOM MATHHUTHBIM I10JIEM HAMpPAXKEH-
HocTteio 300...2000 3 npH CKOpPOCIH NPOXOXNIEHHS BOMBI MEX/Y NMOJII0CAMH
MarauToB oo 4 mfc.

Haubonee adpdekTHBHBIM 1ia 0OpaboTKH OPOCHTENBHOH BOJbI MarHHT-
HbIM nonem oxasajca anmapar AMOB-3M HanpsokeHHOCTBEO MAarHUTHOTO

nmons B 3azope 300 I, npegHasHaueHHbIA JUIA YCTAHOBKH Ha JOXAEBAJIbHBIC
maumubl  ,,Operat”, ,Bomxanxa”, JIJIA-100M, JIIJA-100MA, , Huenp™.
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Pruc. 1. Anmapar AMOB-3M ¢ pednexropHoii Hacankof
JIA-100MA

e

Annmapar AMOB-3M (puc. 1) mpeacraBiisier coboit
OTPE30K .TOJICTOCTEHHOH TpyObl M3  WIIOMHHHEBOTO
CIUIaBa, HMEIOLLMH Ha KOHUAX IpHCOSOHHHTEITBHYIO Pe3b-
By. B Tene xopryca uMeeTcs TpH IaPhI Ppe3epoBaHHBIX
COOCHBIX IJIYXMX OTBEpPCTHH, B KOTOpBIE Ha I3NO0KCH[I-
HOM KJiee BCT4BJIEHBI IMIMHIPHUECKHE ITOCTOSHHBIC
MarHMTbl M3 Qeppura 0Oapusa, obpaillicHHbIE OJHH K
IPYIOoMYy Pa3HOMMEHHBIMK [OJTI0CAMHM. MarHuTHas MH-
OyKuusa B paboueM kaHane cocraBnger 30+25 mT.
CHapyu annaparT TIOKpbIT BOUOYMOPHOH Kpackom.
Insa obopyoBaHKA MallHHBI ,Dperar” Tpebyercs
okosno 50 annmaparoB AMOB-3M, a s JULA-100MA —
54 annapara. OpocurtensHas BOHA U3 LEHTPAJIBLHOTO BO-
HOBOJIa MAlLMHBI, NPEX/Ie YeM TIOCTYTNTh B JIOK/ICBAITb-
Hple HAacagKH, IPOXOAMT uepe3 pabowmit KaHan anna-
para, rae aKTUBUpYETCHS TpemMsl MATHHTHBIMHM I107158 MM
¢ OPTOrOHAJIBHBIMHM BEKTOPAMM.

ANMapatshl MAarHHTHOH 0OpaboTkH BOMBI NMPOCTHI
B H3TOTOBJICHHMM, He TpeOylT [ONOIHMUTEIBHONW IHEPTHH
M yXofa B npouecce sKcimyataumn. OHu Jonroseunsr (cpox ciyx6nr 10
er).

Hna poxnpeBanpHbix Matums |, Ky6anb™ paspaboran anmapar mMarsur-
HOM 06paborkyu Boabl AMOB-3K, umenuil aHAJIOTHYHbIE Xa PAKTEPHCTHKH.

Ha Bropom srtame (1974 —-1980 rT.) NpoBOIWIM TNOIEBBIE ONBITHI 10
BRIABJNICHAIO J(P(QEKTUBHOCTH TNOMMBOB OMATHWYEHHOM BOJOM PasTHUHbIX
COPTOB APOBOH MIUGHHMLB! NOXKeBAIBHEIMA MalukHanvs JIJJA-100M u ,,Dpe-
rar”, obopynoBanHbiMu annaparamu AMOB-3. ArpoTexHika BO3/eIbIBAHHS
HIIEeHULb! GbUTa 0OLIENPUHATON UL OpolIaeMOT0 3eMiteienna CapatoBCKoro
3agoixea. Ilpu ypoxkae 3,0...50 Tt/ra npubapka komnebanace no romam
or 0,35 no 0.85 t/ra, wmm ot 11,0 mo 23,4%. Mpu cpeaHe MHOTOETHEM
Ypokae 3,34 t1/ra Ha KoHTposie (NpH NONMBE OGBIMHOM BOSOM) CpefiHE MHO-
FONleTHAs npubaBKka yposxas cocrasusa 047 r/ra, unu 12,3%.

Pesynbrater HaGniofieHuit 33  MMKPOGHONOrHUECKOH 1€ STENBHOCTHI0
IOYBbBI TOKA3AJIH, YTO HMHTEHCHBHOCTH [IEATEIJIBHOCTH MHKpPO(MITOpH MOYBH,
NOJIHBaeMOH BOMOM, KoTopas 0OpaboOTAHA MATHHTHBIM NOJIEM, BBILIE N0
CPABHEHHMI0 C KOHTPOJIEM B CpejiHeM 34 TpM roja Ha 61 8%. 1o cnocober-
BOBAJI0 3HAUMTENTPHOM MHTeHCM(HKALMH [IPOLECCOB KOPHEBOTO MUTAHHA
pacrenuii.,

ITposeienHble B CcTauMOHAPHBIX YCIOBMAX HCCITCIOBAHMA BIWSTHHA
OPOIUEHMA OMArHMYeHHOH BOLOH Ha M3MEHEHHE 3aMaCOB TYMY(d B TTOYBE
1IOKd3any, yro NpH TaKOM OPOLLUCHUH (B TEUYCHMe ceMM 7eT) Habmomarrocs
HE3HawMTeNbHOe (B npepenax owmbKM onpiTa) yBelMueHue rymyca. OHako
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M0 CPAaBHEHHWIO C COEPIKAHHeM ryMyca Mpd MoJiMBe OOBIMHOH BOJOH OHO [10-
CTOBEPHO YBEJIMUHBATIOCH TIPH TIOJIHBE OMarHuueHHoH Bopoi B cnoe 0...30 cm
Ha 0,29%., a B cnoe 0..60 cm — na 0,14 %. 3ro MoxeT DbITh 0OBACHEHO
yBEJIMYCHHEM HMHTEHCHBHOCTHU [esiTeJIbHOCTH MHKpPOQIOphI MOYBHI M YBEJIH-
yeHHeM MaCcChl KOpDHEH pacTeHHH.

Habniopenua 3a [MHAMMKOM COIEpXaHUA 3JIEMEHTOB MHHEPAJIBHOTO
nuTauus B cnoe noussl 0..60 cM nokasanu cnenyioiuee. I1pu mpouwMx paBHbIX
yCIIOBMAX, HanpuMmep, ApoBas MIIEHHIA, BbIpaliHBaeMas NpH MOJIHBE OMar-
HHYEHHOH BOJOH, K MEPHOAY MAKCHMAJIBHOTO HApacTaHWA Ha[3eMHOH DHoO-
maccel (TpybkoBanue — KomolueHue) umena (B cpemHem 3a 1978—1980rr.)
NyYLIyi0o 0 CPaBHEHUIO C KOHTPOJiEeM 00ecneueHHOCTh MOYBBI: 330TOM — Ha
1,7...2,1 mr, moctynieiM dochopom — Ha 94...13,1 mr, oOMEHHBIM KaJlu-
eM — Ha 15,9...41,2 Mr Ha | KT NOYBHI.

Jlyuiuas obBecneyeHHOCTb APOBOH MIUEHMLB 3JIEMEHTAMH MMHEPaJIbHOTO
MATaHHA NpPH TONMBE BOJOH, 0OpdbOTAHHOW MAarHMTHBIM MOJIEM, CrOCoDCT-
BOBajla MHTeHCHpUKAauMH npoueccoB (GOTOCHHTETHYECKOH [IEATEJIBHOCTH.
JTO MNOATBEPIXKOAeICA pe3yJIbTaTaMH HabniofeHHH 3a OWHAMMKOH HapacTta-
HHS JIMCTOBOM MNOBEPXHOCTH W HAKOIUIGHUSI CYXOHW HaJ3eMHOH OHOMacChL
Tax, B cpepnem 3a 1978 — 1980 rr. nowiazgs 1MCTOBOH MOBEPXHOCTH IOCE-
Ba, MOJMBAEMOro OMarHWueHHOH BoOJOH, bbura B 1,2...1,3 pa3a 6orsiblie, 4em
[HOCeBa, OJIMBAeMOro OOBIMHOH BOJIOH.

Pacrenusi, BpipalliiBacMble Ha KOHTpOJie, HAKATMJIHBAJIH K yOOpKe MeHb-
ee KOJIMYECTBO CYXOH HaJ3eMHOH OHOMACCH, YeM NpPH IOJIMBE OMArHu-
yeHHOH Bomod (B 1978 r. — va 0,91 7/ra, B 1979 r. — na 2,38, B 1980 r. —
Ha 0,71 1/ra).

Jlyyurass ofecneuyeHHOCTb pAacTeHHH [MMUTATEJIBHBIMH 3JIeMEHTaMHM IpH
NMOJIHUBe BOJAOH, o00paboraHHOM MATHUTHBIM IIOJIEM, crocoBcTBOBAIIA
NOJIYYEHHIO 3€pHa HAPOBOH IUEHHIbI ¢ Oojee BBICOKHM COJIE pPXKaHHEM
MPOTEHHA,

HabnropeHua 3a peakiyded MOYBEHHOTO PACTBOpa MO3BOJIWIM YCTaHO-
BHTb, YTO IPH MOJIMBE OMAarHWYCHHOH BOJOH IIPOSABIIAETCA TEHJIECHIIHA ee M3-
MEHEHMSA OT clabolieIOYHOM 10 HeHTpaabHOH. ITO TaKXe B ONpe/iesIeHHOH
CTEIIEHH YBEJIMYMBAET JIOCTYIHOCTh 3JIEMEHTOB MWHEpPaJIBHOTO IMTaHHA K
CeJ1bCKOXO3AHCTBEHHBIM PACTEHHAM,

Ha tpersem srane (¢ 1980 r.) npoBoMiIM NPOU3BOJCTBEHHYIO TIpOBEp-
Ky TexHosoruu nonuBa annapatramu AMOB-3M Ha nonsx KoOJIX020B U COB-
xo30B Caparosckoit obGnactu. Tax, B 1980 r. B konxo3se um. XIX maprcnes-
l1a 3HIelbCCKOro paitoHa Ha moliagy 48 ra, 3aceAHHON APOBOH NILEHHLEH,
NpM [OJIKBE OMATHHYEHHOH BOJIOH mojyueHa npubaska ypoxas 0,47 tfra
(17,7 %) no cpasheHuio ¢ koutpojeM. B 1981 r. B 9TOM e XO3#icTBE MpH
OPOLIEHHH KYKYpPY3bl € NOMOILUBIO JOXEBaJILHOH MaluuHbl ,,Pperat” nomny-
yeHa npubapka yposkas seneHo# maccer 13,85 1fra (38,1 %), a npu opolueHMH
48 ra JynouepHwl 3a 4 yxkoca — 1585 1fra (263%). B 1982 r, B Konxose
Ob110 0BopyaoBaHO MarHuTHRIMHE annaparamM 11 maims ,,Pperat” U noaUuTO
300 ra xyxypyssl u 400 ra nouepHsl, [Ipubaska ypoxas COOTBETCTBEHHO
cocraBwia 6,23 tfra (27,6%) u 8,0 tfra (17,2 %).
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Konxo3 ,,3Hama [lo6ean” Mapkcosckoro panona mnonyuwn s 1982,
npubaBKy ypoxkas 3eyieHoM maccel mouepubl 20 1/ra (14,3 %), cena -
uepusr — 0,52 1/ra (21,3 %), 3enenoii maccot Kykypyanr —4,1 T/ra (11.,0%).
Epwosckoe PITO , ITonmus™ nonyuwisio npubasky ypoxkas KyKypyssi B pas-
mepe 15 %, a mouepusr — 11,0 %.

MHoronerH1e nabopaTopHO-NIOJIEBBIE W TTOJIEBbIE M CCIEIOBAHNA IO O PO-
HIEHWIO CeJIbCKOXO3AHCTBEHHBIX KYJIIBTYP OMALHWYEHHOM BOHMOM N0KA3AJN:

1) opoiuenHe cnocoBGCTBYeT pasBUTHK GoJlee MOLLIHOIO aCCHMIIALIMON-
HOro amnmaparta, HAKOIUVIEHHI0 Gonsiuero GOTOCHHTETHYECKOIO MoTEHILMANa
CyXOH HaJI3eMHOHM DHOMACCHI H NMOJTYUYeHHI0 60J1ee BBICOK OI0 Y PO Kas;

2) noBbILAETCA MHUKPOOHONIOTHYECKAsE AKTHBHOCTH NMOYBH, HaOK-
paercA TEHICHUMA CHHXXCHMA IUEIOYHOCTH IMOYBEHHOI'O pacTBOP: (K Hei-
TpajibHOH), YTO B MTOre CHnoco6CTBYeT MHTEHCHPMKALLMM NPOLIEcca KO PHE-
BOTO IMHTAHUA PACTEHUI;

3) peanpHBIH 3KOHOMHYCCKHMH 3PdeKT OT opoleHMUs APpOBOI NMUIEHHMIL
. goxpeBanbHIMM MamimHamu JIJJA-100MA u ,,@perat™, 060 py/i0BaHHBIMK
anmaparamu AMOB-3M, cocrasnsier B cpefHem Gonee SO p, a OT opoLLIEHHus
niouepHsl H KVKYpy3sl — 180...200 p. Ha 1 ra B rop.

Ha ocHOBaHMM MOJIYYEHHBIX pe3ynbpratoB Muusoaxos CCCP, Muaucrep-
¢1BO cenbckoro xo3aucTtBa CCCP u Munnonoosowxos CCCPuametwn Heob-
XOOHUMBIE MEPOIIPUATHA MO NMPOBeAEeHHI0 B 1983 I. NpOMUBBOICTBEHHLIX HMCIIbI-
TaHuH 3PPEKTHBHOCTH MCIONB30BAHUA OMATHUYEHHOH BOJIb! [IJ15 0POLIICHHA
CeNIbCKOX03AHCTBEHHBIX KynbTyp B CaparoBCcKoO#, Borirorpaick o, Acrpa xak-
ckon obnacrsax, B KpacHopapekom v CTaBpOMONECKOM Kpagx Hi IIOTLIAM
He MeHee 9 ThIC. ra (McnbITaHHA ObUIM Npoponkedbr B 1984 wu 1985 1r.).
MuuBosxo3 CCCP obecneunsn M3roToBieHHe, pacnpefieli€Hie U KOHTPOIIb 3
ycraHoBKoH 10 7bic. anmapatoB AMOB-3M B 1983 r. 11 40 th1C. —B 1984 1.

Ucnonp3oBanu poxpeBaspHbie Mamwmubl ,@Operat”, JJLA-I0OMA u
,»Bomkanka™, oGopypnoBanubie (1o pexomenmamsm BonxHWMUMuMa) an-
napatamu AMOB-3M. Hcnprranus mpoBOOMIIM M0 eQUHON METOIHKE, pad-
paboTaHHOW HAYUHBIMH M [POM3BOJCTBEHHBIMH OPraHM3aMA MY MUHBOL-
xo3a CCCP, MunucreperBa cenbckoro xossicTsa CCCP 1 BACXHUI, B nipo-
H3BOJCTBeHHbIX MCIBITAHHAX, Kpome BomxkHMWHI'vMa u ero cribimisix CTas-
LM, MpuHsM yuactve CapatoBckuii CXH, HUUCX Oro-Bocroxa, Beepoc
cuitcknii HUHMO3, Bcecorosnniit HUM opoliaeMoro oBOLEBOJICIBA U 6ax-
desoncrra, CraBpomonbckuit HUMI'uM, KyGauckuit CXH, koTopsie mipej
CTABMITH TaHHbIC 1O MCNBLITAHHAM B KYPHPYEMBIX HMH XO3fiicTBax, Pazmeph
ONBITHBIX IUTOI@/IeH, HAa KOTOPBIX BeJIach MPOHM3IBOJICTEEHHAST NPOBE PKY,
npuBeeHb! B Tabiuue 1.

CrpykTypa mnonyueHHbIX NpHBABOK YpOXKafg HA OTBITHBIX IWIOLI1AJIAX
fIOKasaHa B Tabmuue 2. CpaBHEHHME CTPYKTYyp npHbOaBOK NOK&3BBAET, YIO
Obasi  3aKOHOMEPHOCT X PACIpeieNieHus 3a TPH rofaa COXpaHmiach (PUC.
2), OPH 3TOM MUK KPUBBIX BO BCEX CIyuasiX Nexan B npemeriax 5..159.

SHAUCHUS Cpe[IHeB3BEIIEHHbIX PUBABOK YPOKAA OCHOBHBIX CRIIBCICOX0-
3AHCTBEHHBIX KyJIBTYp, MOAYUEHHBIX OT MOJIMBA BOHOM, 4KTHMBHPOBAHHOI

MAarHHTHBIM TIOJIEM, NPUBEIEHBI B Tabuue 3.
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1. Pasmeps nnowageit, orolpanHbIX Ans OpPOILEHHHA
OMarHHY¢HHON BOOI, ra

Mnomamu, otoDpantbie NOQ ONMT

ObnacTey, Kpan Hameueno dakmueckn oroBpano
1983 r. 1984 r. 1985 r.
CaparoBckas 2000 1995,7 1376,0 1867,2
Bonrorpapckas 2000 1864,7 1217,0 646,0
AcTpaxaHckas 1000 764.5 638.,0 393.5
CraBpononbcKHil 2000 1972,0 1969,5 2657,0
Kpacuopapckuft 2000 2018,5 979.6 269,7
Mroro 9000 8615,4 6181,0 58334

lMpodoaxenue raba. |

IMnomwany, HeKImoYeHbie U3 npo-| [lnomany, Ha KOTOPRIX YUTEH
BCPKH H3-38 HAPYILEHHA Me- yp oxai
ObmacTs, KpaH TOAMKH
1983 r, 1984 r. 1985 r. 1983 r. 1984 r. 1985 r.
CaparoBckas 762,0 833,5 260,1 1233,7 5420 16026
Bonrorpanckan 350,1 390,1 — 1514,6 827,5 675,6
AcTpaxaHcKas 173,5 78,0 - 591,0 560,3 428,7
CraBpononsckKu 873,5 419,0 1155 1098,0 1550,5 1502,0
Kpacnopapckuit 698,5 128,0 - 1320,0 851,6 269,7
Mrtoro 2857.6 1848,6 1415,1 5757.8 43324 44786
2. Crpykrypa nmpuOaBKH ypokas CeNbCKOXO3AHCTBEHHBIX KYAbTYP
HAa ONMBITHLIX YYaCTKaX, OPolIacMbIX OMArHHYeHHOH BOAOH
(cornacHo axKTaMm y4eTa ypoxas)
Umclio aKTOB npH nonyueHuH npubasku, % S
OBGnacte, Kxpan Ton 0 no 5| 5...10] 10...] 15...] 20...| Bonee| akToB
15 20 25 z3
CapaTtoBckasn 1983 5 6 13 8 8 2 1 43
1984 2 1 7 7 3 2 3 25
1985 ] 2 5 5 2 1 0 16
Bonrorpazgckas 1983 a 17 12 5 5 4 5 51
1984 1 6 10 5 4 1 0 27
1985 0 4 9 5 4 1 2 25
AcTpaxaHckasn 1983 1 1 5 8 /s 2 7 26 ,
1984 2 0 8 2 6 1 2 24
1985 2 3 5 3 5 4 1 23
CraBpononse Ku 1983 0 7 1 4 1 1 1 25
1984 2 7 10 8 =0 2 35
1985 0 7 13 15 3 0 4 40
Kpacnopapckuit 1983 4 16 19 9 0 2 1 51
1984 2 13 6 11 1 0 0 33
1985 ] 2 5 6 0 1 0 15
Bcero aktoB 1983 13 47 60 34 16 11 15 196
1984 9 27 4] 33 18 9 7 144
1985 4 18 35 34 14 7 7 119
% K obueMy YuCnHy 1983 7 24 31 17 8 6 T 100
1984 6 16 28 23 13 6 5 100
1985 3 19 29 D 12 6 6 100
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PesynbTaThl INPOBEPKH CBHOCTEILCTBYIOT O TOM, YTO npubDaBKa
ypoxkaes TeM Bbmue, 4em Gombie wicno monupos. IMostomy, wanprmep,
TOMATHI, YMCJIO MOJIMBOB KOTOpbIX coctaBnsier 12...14, umesor npuGas-
Ky Ao 36,5% (CraBpononbCkHii Kpaii), 2 9MCIO NOJIMBOB 3¢ PHOBIX OGbI-
yHo He Bonee Tpex, M MpubGaBKM ypoxas 3a TpH roga npoBe pPKH He Tipe-
ppiuand  14.8%. Cnemyer TakKe OTMETHTb, YTO BBINAJAIOLIME 0CAIIKH
OuYeHb CHIBHO HHBEIIHPYHIOT PasHOCTb YpPOXKaeB MEXIAY ONbTOM H KOHT-
ponem.

AHaJIM3 KauecTBa 3€pHa APOBOH nuueHWibl copra Epiuosckasn 32, mpo-
penennbin nmabopatopued BHUMO3 B 1984 r., noxasari, yro mosme BOXOM,
06paGoTaHHOE MArHHTHBIM MOJIEM, CHOCOOCTBYET YBEJIMUYEHHIO COCPHCAHHSA
azora B 3epHe Ha 0,68 %, xneiikoBHHBbI — Ha 9,8 % u Beixoma xneGa u3 100 r
MYKH — Ha 24 K.

 AHanM3 Kavecrsa IUIOAOB TOMATOB, BHITOJIHEHHbIH Bonrorpapckoi cras-
mest BUP B 1983 — 1984 rr., noxasan, 4ro TOMaThl, OpoliaeMbieé 0MA I HH-
YeHHOH BOMOH, DLUIM KpyTHee 1o macce B cpenHem Ha 20 r m cofep>xan
ackopbuHOBO#H KHcnoTel Ha 1,4 mr/100 r Gonbiue.

B 1983 — 1985 rr. CapaTOBCKHM HAyYHO-HCCJIEHOBATEIILCKEM  MH-
cruryToM cenbckoit ruruensl (CapHUUCT) Gbuio M3yueHo BiMsnge 3€ pHa
CENIbCKOXO3AHCTBEHHBIX KYJIBTYp MpH NoJIMBE HX BOO#H, 06 paboraHHOi
MATHHTHRIM nosieM HHOyKuued 30 mT, na oprauism reruickpoBHbx. [Toay-
YCHHBIC [2HHbIC CBHETEJIBCTBYIOT OT OTCYTCIBHH TOKCHKOJIOTHECKOTO,
MYTAreHHOTO H [APYrHX NoDOYHBIX BJIMSHWA Ha OPraHM3M AMBOTHMX TIpH

CKapMIIHBaHHHM MM 3TOTI'0 3€pHa,
Hapany c arporexHuyeckoi 3pheKTHBHOCTDI0 pacueThi NOATBEPKIAFOT H
L]

IKOHOMHUECKY10 IP(PEKTHBHOCTh OpPOIUEHHA CelbCKOXO3AHCTBEHHHX K Y IIb-
TYp OMarHH4YeHHOH BOJIOH.

AHAJIM3 MAHHBIX [OKAa3bIBAET, YTO B CpeIHEM [IOTIOJTHHIEIbHbIH MCT bIH
HOXOM B 30HEe HCNBITAHMH, INONYYCH- 12

Hl?n_;i'! ¢ 1 ra oneITHBIX MWIOIMANEH, 3 T
cocrawi 94,3 p. (1abnuua 4). 28 |
Kpome npoussoacrTBennon npo- 7 \
BepkH, B 1983-1986 rr. nonmmus _ %
OMATHHUEHHON BOJOH C HCIOJIB30B- :EE \
Huem annapatos AMOB-3M Gbul BHe1- 8 ‘Eg /
PeH Ha OCHOBAHMM OTPACIIEBBIX M Be- S . / J
AOMCTBeHHbIX M1aHOB. OBwas mwio- § 4 [/ I-\Z
S 1/
= 12 1]
10
hlﬂ 2. Tpadmxu pacnpese/ieHHs ypokacn & !”
CENBCKOXOIANCTBEHHBIX KYNLTYP B 3aBM- b
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4. JlonomHMTesnbHbIH YMCThIH JOX0/, NoayYeHHbIH OT NOMHBa
CEeMbCKOXO3ANCTBEHHBIX KYJILTYP OMarHH4eHHOH BOIOH, P.

Obnacte, Kpan 1983 r. 1984 r. 1985 r. Beero
CapaToBckas 80,2 43 .4 59,6 183,2
Bonrorpajnckas 133,5 59,8 124,7 318,0
AcTpaxaHckas 66,7 574 45,2 169,8
CraBpononbcKHl 51.4 99.1 250,] 400,6
KpacHopapckui 169.5 101,0 31,4 302,2

Bcero 501,5 360,7 511,0 1373.%
YytenHas 1101A0b 5757 4331 4478 14566
ONMBITHBIX YYAacTKOB, T'a
Tonmomuurensieii YUHCTEIH 87,1 83,3 114,1 94,3

poxon, p, Ha l ra

1AMIb BHEIPEHUA TOJIBKO B MepeuuciIeHHbIX Kpaax u obnactax 6euia 57 200 ra,
a sxoHoMmuueck it ekt coctaswi 4 wiH 440 ThiC. p.

B npousBojcTBeHHOH npoBepke 3(¢heKTHBHOCTH OPOLIEHUs CEIbCKO-
XO3SIHCTBEHHBIX KYJIBTYP OMArHMYeHHOH BOJIOH HAa WHWIIMATHBHBIX Hauajiax
WIM 110 YKA43dHHI0 BbIIECTOALIMX MWHCTAHUMM IPHHAIM YuyacTMe MHOIHe
HAaYYHO-HCCIIEIOBATEJIBCKHE M yueOHble HMHCTMTYTBI, OpOILAeMbIe XO35u-
CTBA CTpaHbl. Pe3ynsTaThl MX paboThl npuBeensl B Tabnuue 5.

[TIpon3BO/ICTBEHHBIE MCIBITAHUA [0 OPOULICHHIO CEIIBCKOXO3AHCTBEHHbIX
KYJIBTYP BOJIOH, AKTHBHPOBAHHOH MAarHMTHbIM IMOJIEM C IIOMOLIBIO aMMdpa-
ToB AMOB-3M, noka3sanu ciegyiouiee.

1. 310 3cbheKTUBHBI aArpOTEXHUYECKHUH MPHEM, MOBBIMIAIOLIMH YPOKaH-
HOCTbD CeIbCKOX03AUCTBEHHBIX KYIBTYP.

2. Annapatst AMOB-3M npoABwIH 3p¢PEeKTHBHOCTD W IKCIUTYaTalMOHHY 10
HajgexHoctb. OHH ABAAIOTCA NOKAa €MHCTBEHHBIMM annaparaMH MarHMTHOH
06paboTKH BOAbI, NPUIOJAHBIMM IA 0BOpPYJOBAaHWA MMM IlapKa OCHOBHBIX
JOK/IEBAJIbHBIX MALLIMH.

3. 3a 1983 — 1985 rr. u3 459 onpITHBIX YYaCTKOB OOILEH IIIOLIA/IbIO
14 567 ra npubaBka ypoxkas nojyueHa Ha 433 (94 %), npuyem B pasmepe
5...15% — ua 52%, a 6onee 15 % — Ha 23 % yyacTKOR.

4. ATrpoTexHHuecKas LenecoodpasHOCTh NpOBEHeHHA TAKHX II0JIMBOB
MOATBEPHAACTCH TeM, UYTO JONOJHMTENbHBIH YMCTBIH JOXOI COCTdBMI B

1983 r.87,1 p,B1984r. —83,3,81985Tr. — 114,1 p.Ha ] ra.

32



| BILETIOaHdL
WOOI-VIITT €0 00't L6l 0L'€T eaedl KeMOHRUAD) A JIHHE]T "LE86T DOWOIRTT
WNITHHHX0
0L a9z'0 (OHD2) 20MA Y-T
007 0<°0 KOLKI JOMA YT
-oaudil oH s1HHE]T r1aaedn aMHLATOIOH G
6 I 8t’l ST6 £9°01 K O] 091 CHHMOHIG™ EOXdH0D)
391 09°C e 1°81 douud eH eeAdAx Ay Ct « HHMO€ARQM** e0Xd0)
9C1 00°1 6L 68 LENOT. | HHD
Sl 0t°€ 7'C7 9°Q7 RLIALIEY Gl -HEMEQVY-9LIL" E0OXA0)
201 £L'0 Q¢ $8'9 oHdot eH eeAdAxAY
I:€ [1°0 » = EOD “
<01 ¢S0 GEC 06°S ETIHHOITIL BEWHE(Q) N O],
BOLKLT Adoew  poLkITOuMdn
L L€ ~oaudu OH JHHHE[T OIAHAIRE BH PHAOTION [ O dI9HHE][ 20 BeANRIrAIN
'~ 010~ ¢y 0P OHdaE ey REAdANAY 0
9°¢ 60°0 09'1 691 AHHhAHI 0010 0€
SIT 66°% BCEY LT'8Y i h oF
c'8 €0'v LG'8Y DO°ES 5 4 6F
001 €6t 6¥ 6¢E ey e1i0ud sendexe) $< HIJBIIQO HOMD
C8lI 19°0 9¢°t L6'€ PIHHAMU KEWHE(Q) 907 -HORITONHY , 108008 4" £OXHO)
AdHe HIDBIQO HOMD
Vel 0L'S 00°Ly DL'TS ol AHAIIDE #H eHdOMOI] [ 1L -nooday eHoMed OTOMIFONEY
= 100 CRI 0Z*1 KOD) 1L Luomaday) yranoedy coxaony
ADDEW
£'9 00 00'8t 0018 OlAnaaE vH eHdaTION [ Ch
L9 0€°0 05y 08t o L9
96 0+0 R st ondoc ent eeAdA3Ay Ch -noaday eroyed aroxmmod |
0'11 0€*0 0L'Z 00°¢ PIIHHAITII KRWHEQ) 0¢ -0H0]| BEOUBX| "WH £0XH0))
4 €861 ‘EOHHHAIA
% GATR AOodIHON L1910
BHH . edLrariy B ‘qYeImoru OHLIMEEOX ‘BHNIBEHHEIdN
~Bhand] exaegud]] v1f1 ‘ardonuexod g wewarmodQ

5

XBHNEEHHEIAO XHMISIOLBEOTI00H-OHRARH M XRHLOMKEOX € XI9HHINAHOAU ‘HOTOE HOHHORHHIEINO
dALr A1 XI9HHIHIOHBEOXO0MOAIIID PEHIION HIJOHAUINAD(E OIHHAIEKIE Ol XELIGUO 8 BEWOdA BIohA 191BL9rAEa ] G

2-1410

33



P61 €S°1 0€°S €89 * % 001 16861
9°01 ry0 1'% 09'% viniEd yendexe) 06T T Y861 XTHHHEDY
BHHIIOU XIGHHO
-MTEL2.I9E ¢ L8 9Z'0 66°T CT's oHdat vH reAd DAY 049 INO BOHINNLIXDY
EaLEToardn
C 091 08°‘1¢E 0v‘ce KEHIEOU BLOAIRY AH JI9HHR]T 1 $861
! 090 m,.nﬂ ['EET Beaowdod euiaE) RE 1 E861 XGNWHHHVY
LY 600 61 10°C KOD 8¢
911 09°L 08°S9 Ov'EL KKHIIEON BLOAIIR)] e
6T PWHIMMHAMA
L'O1 PED % oHAIE BH 9HIWh i reniug wrdiowiady
A20RW
3°g 0€°C : OIAHAUAE BH eHASTION [ &
9'g 01°¢ M O oouHd BH reAd1y “ ‘1 $861
8'ST 37 Q0MA H-¢
¢'S 00°T 2034 ¥-Z
EOLET : Aooel ‘1€861
-0gHdl 9H 1THHE]] oiAnawae ed endanolr 4 ‘N sunatmaaced YUHAML
O 900 II'E L1 qHIWhE yoaOodK 3 renmirnd yuxogodidonoduanyy
0'z 090 09'€E 0Z'¢e  wdoy yraHawae vH eHdanorr L
A3oemw EHTHELD
- 1Z°1 -~ - OLAHALAE eH BEAdANAY M O] EEHLIYHO BEEHHOELOYKLOX
903WD gailxToaMdn -0M29113) ERHLOBIQO KEHHOHE
C'7 L90 £8°07 0S°LT EeHEJH0-0X0dO | ou SI9HHE]T -12d eI AD00 BEMIHIBRIOMHY
dJIVIe[]
enoyed oroxonordoigeory
WOoOT-vIrr S'0T 0S°¢ 0S°€€ 00°LE Eﬂcmo 0'01 «BRHIL I9IREEE" EOXIIO)
JABIA
W00 T-VIITT 0'LT 09'v 0T'LT L8'TE olfnaude eH eddAndy  ('sT 1861
% B1/L quodiHox LI9LI0
KHH edAran iy 21 "TOemoni OgLIMKEOX ‘BHNeeHHEId )
-ehamud]y exaegudyy Bl1/1 ‘arpoHMEROdg Kewarmodn

¢ 'VQpi anHaxvoQod]]

34



VIIK 626.810

YNYYWEHUE KAYECTBA OPOCWMTENEHOW BOAbLI
METOAOM YHUMOMNAPHOM OBPABOTKMU

B. A. AYXOBHbIA, KaHaMaaT T HUECKUX Hay K
n. H. BAHUEJNOBA, KanHauaaT TEXHUECKUX HayK
3. X. AXKANUMNnoe

CpeaHeasmaTcKuil Hay4YHO-UCCNe [ 0BaTENLCK M
MHCTUTYT MppUraum

B ycinoBHAX OCTPOro BOOHOTO MEQHUHTA B 0polllaeMOol 30HE 3emiiefie-
MMs yAydieHHe KauecTBa OPOCHTE/TbHOH BOBI i H3bICKaHUe 3D QECKTUBHDIX
NPHEMOB MCMOJIb30BAHNSA MHHEPATH30OBAHHBIX BO/ B CeJIbCKOX03AMCTBEHHOM
MPOU3BOJICTBE NPHOOpeTaioT Bee Gosblice 3HaueHHe, B mocneanue roiel b
9TOM HANMpaBJIeHWH IOJIyYaeT PasBUTHE NMOMCIC METONOB AKTHBALIMH BOJHBIX
CHCTEM H YoKe JOCTHIHYThI J0CTAaTOYHO 0DHaAES KUBAOIIME pPe3yILTATh B pas-
AWuHBIX cdepax HAapoOAHOIO XO03AMCTBA. JTO MarHHTHasi 00paBoTika BOBI,
€e O30HMpOBAHME, JIEKTPOIIMI, A TAKKC MeMOpiHHAA TEXHONIOIHA, YHHIIO-
JNApHOe BospeicTBHe H Ap. OTIHYasich Mo Xapakiepy oOpaboTku, 3TH MeTo-
fibl JIOCTUTAIOT OJIHOIO pE3yNbTara — MOBbILISHHKA 3Q(PEK THBHOCTH BOMIbL 1O
OTHOMIEHHI0 K ee KOMIIOHEHTAM M cpejg, 0coBenHo BHOJIOTHYECICOH, 38 CUeT
ONPEIEJIEHHOTO IO YCTOMUMBOCTH BO BpeMEHM HipYLUeHMSA MOJIEKYIAPHBIX
MOTEHIMAIOB U MX Hanmpap/ieHHOCTH. Ilpu 3TOM HX pasyiMuMe COCTOMT UMEHHO
B HHTEHCHBHOCTH BO3[IEHCTBHA M I1POA0/IKHTEJIIBHOCTH HAPYLWEHMA OpaUHap-
HBIX CBOHCTB BOAb! (,,aKTHBUPOBAHHAA NaMsATh BOMBI) . Tak, ,,MarHMTHas
MamMATh” BOABI, 10 HAIUMM HaHHbIM, cocraBiisier 10...18 u, ,mamMAth” yHH-
nonApHoM o6paborku — no 2...30 cyT.

B opouiaeMoM 3emiienienii B JIOCTATOYHO WHPOKHX Maciutabax mpoBo-
[WIKCh JHIIE paGoTHI MO MpPHMEHEHHI JIEK TPOIK3a JUIA YCKOPEHUS  pac-
CONEHMS TAMENBIX CHIILHO3ACONeHHBbIX rpyHTOo B B [onoaHo#H crenm (I1. H. Jlu-
cioB, U. C. PaGoues, H. T. MHHamHHa} KOTO Pble He AAJIH NOMOKHTEIBHOIO
Pe3yNbTaTa, ¥ OMATHHYCHHON BOJBI IUIA NOBBLILEHHA [TPOAYKTUBHOCTH Opo-
LIACMBIX 3eMeJlb ITPH MOJIMBE ¥ TPOMBIBKAX.

Opouwenne B [Mosonxse (BoroxkHUUTuM, BomxHHMUMO3) pano suaum-
TeNbHYI0 NMpubaBKy ypoxkas NpH AOXeBaHMM 3epHoBbiX (0 0,5 I/ra), no
HPYTHUM JaHHBIM, BUAMMBIX NpuBaBok Her. OIibit M0 M pHUMCHEHHI0O OMATHH-
YCHHOW BOAbLI NpPM MOBEPXHOCTHOM MOIMBE M3 XECTKHX TpyOONpoBO/IOB
B yenosusx OIIX B Tonopnoit cremn gamu rmipubasky ypokas 0.2..0,3 1
XIOMYATHHKA JIMILb HA OJIHOM YeTBEPTH GOPO3J1BL.

' B 10 e Bpemst osnaxomieHne ¢ paboTamMu, TpOBEIEHHBIMUA T10 OMATHY-
HHBAHMIO BOJIbI B PyMpHUH, 1IOKA3a1M cledy 1olupe npHuHUHIHATIBHEIE TTOJI0-
JKCHHS €€ BO3/IEHCTBUA HA PACTCHUA W BOY:

AKTHBHPOBAHHAA BOJIA BBISBIBAET NYJIbCALLMI KJIIETOK, UTO CTOCODCTBYCT
C€ YCHIIEHHOMY yCBOEHMI0 PACTEHHEM;
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pH OJIMHAKOBOM peskHMe 0BpaBOTKH OHa 10-PA3HOMY ACHCTBYET HA pas- r
JIMYHBIC PACTEHHA: CHIIBHOC TTONOXKHTEIBHOE BO3ACHCTBHE OOHAPYXEHO Ha
NOMM/IOPAX, OIypuax, ropoxe (yckopeuue pocra B 1,5 pasa B nepuon obpa-
DOTKH), HO 3HAYUTEJIBHO MEHbIlIee Ha 3ePHOBBIX, XJIOIYATHHKE

Pe3KO YCH/IMBAET OUMCTKY H MepepaboTKy MMBOTHOBOIYECKHX CTOKOB;

JajiepKUBaeT HeTENPOAYKTH M MOMKET AKTHBHO HCMOJIBIOBATLCH KAK
CPECTBO [UISE MX YIAJICHHA M3 BOJbI.

OmnMuuTensHads 0CoOEHHOCTb PYMBIHCKHMX pabdoT — TMpOBEJIeHHe MHX
B MeHbIIHX MacuTabax, HO C BBICOKOH pe3yJIbTATHBHOCTBIO B YCIIOBHAX
KanejnbHoro OpoLeHHA, TEMIHYHBIX XO3fHCTB, MUK POJIOXIEBAHHA ¢ BOJIb-
ILIOH YACTOTOH MoNMBa (NpeMMYLLIECTBCHHO HA 0BOILAX ).

B Hauiel cTpaHe B MoOC/Ie/IHHE rojbl BHEJIPAIOTCA MPHHUHITHAIBHO HOBbIe
METO[bl MIEKTPOXHMHUECKOH AKTHBAIMU JKHIKHX CHCTEM — MYTEM YHMITO-
JIAPHOH MX 00pa0OTKM B JMA(PArMEHHOM JJIEKTPOAKTHBATOPE KOHCTPYK-
uuH CpelasHumras,

B pesynsrate paaa 1aboparopHbiX WMCCICOBAHMA M MPOMBILICHHBIX
HCITBITAHWH  YCTAHOBJIEHA MUPC3BBIMAHHO BbICOKa#d 3PHEKTHBHOCTD ICKT-
POXMMMYECKOH AKTHBALMKM BEILECTB B CAMBIX PasiHUHbIX TeXHONOTHYECKMX
npoueccax. Hanpumep, anekrpoobpaborka BOAbl B CHCTEMaX 3aMKHYTOIO
M OTKPLITOrO BopooBOpoTa Mossonsier npu sarparax alexkrposdepruu 0,15...
0,9 kB - 4/M? NONMHOCTBIO MCKITIMMTL KOPPOINHI0 OBOPYIOBAHUA M NPefoT-
BpatuTh 0ODpasoBaHue HAKHMNM HA TemIoOOMEHHBIX MoBepXxHoCTAX. Mcnons-
30BaHHE IIEKTPOAKTHMBHPOBAHHBIX PacTBOPOB XMMMYECKOH M rajibBaHHue-
CKOH METAJUIM3ALHWK TICYATHBIX TUIAT M [AMIJIEKTPUKOB obecrieuMBaeT CHUMKE-
HUE TPYAOEMKOCTH TEXHOJIorHYecKHX npouecco Ha 30..50 %, moBbuuenne
Kavyecrsa npoaykuud Ha 40..60%. llpurorosneHue Ha 3EKTPOAKTHBHUPO-
BAHHBIX BOJIHBIX PacTBOPAX CMA30UYHO-OXJIANKIAWIIMX KHIKOCTEH, NpHUMe-
HAeMBIX B MeTauioobpaborke, obycloBIMBaET CHHYKEHHE pacxofa HHCTpY-
meHTa Ha 30 % npu OOHOBpPEeMEHHOM YBEIIHYEHHH CKOPOCTH OCHOBHBIX Ofepa-
uui Ha 15...20 %.

O6luMpHBIE MCCIIEJIOBAHUS 10  BO3MOXHOCTH  MCIOJIB30BaHUA GHO-
JIOTHYeCKH AKTHBHOM J/IEKTPOAaK THBHPOBAHHOH JKM[IKOCTH [POBeE/leHbl
B Tawkentckom cduiuane BeecowiHoro HayyHoro ueHtpa xupypruu AMH
CCCP.

C 1983 r. 8 CAHUUPH cosmecrio ¢ BHUUI'uMom Hauarsl noucko-
Bbie paboThl 1Mo yHUMONAPHOH 0OpabGoTKe BOAB B MHTEepecaX BOAHOFO XO-
3AWCTBA H MEJIMOPALLHM 3eMElb.

CyUHOCTh YHHNONAPHON 2J1EKTPOAKTHUBALMK 3aKJIIONAETCHA B BOIMOXK-
HOCTH CYIIECTBEHHOTO H3MEHEHHMA CKOPOCTM M CeJIeKTHBHOCTH MHOI'MX XM-
MHUECKHX PEaKiHH C yYdcTHeM peluecrs (NpeMMYILUECTBEHHO XHJIKOCTEH
W rasoB), NPe/BapuTEsIbHO MOABEPrHYTHIX IJIEKTPOXMMHYECKOMY BO3HEHCT-
BUIO B 30HC OJHOIO H3 MOJIAPH30BAHHBIX MHEPTHBIX MEKTPOMOB IEKTPO-
XHMMHYCCKOH CHCTeMbl. M3MeHeHMe I3THX napaMeTpoB JIOCTHIAETCs MyTeMm
MCITOJIL30BAHHA B KAaUeCTBE KaTAIM34TOpa XHMHMUYECKHMX pEaKlUMH SHepruM
METacTabUIIBHOTO COCTOAHUS BELIeCTB, NOABE PruyThiX MK TPOXHMH UYECKOMY
BO3JIEHCTBHIO.
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INeKTPOXHMHYECKAs aKTHBALM A TeXHHYE CKIi PeasIMI3yercs My TeM 3JIeKT-
POXUMHYECKOTO BO3OEHCTBHA HA BELLECTBO (HPIIEKDETI:, ri3) B 30HE MOJis-
PM30BAHHOIO OJIEKTPOAA IMEKTPOXHMMINECK OFf CHCTEMBI, HAITPUMED [Ma-
(GparMaIbHOrO 3JIEKTPOJIM3CPa, M TIPH OTCY TCIBHH CMELHHA KAaToluTa |
AHOJNMTA HA3BIBACTCA VHUMNOAAPHLIM INeKTPPOXUIMUNEC KUM 8030¢licTaUeM.

HoBusna paboT, MPOBOMHMBIX B 00JIaCTH YWEKTPOXHMAYE CKOH aKTH-
BaluK, COCTOMT B TOM, UTO BIEPBBIE [I0K43aHO (YUleCTBOBIHHE HMHOI0 MeXa-
HH3Ma paclpe/e/ieHHA 3JICKTPHYECIKOH JHEPIMH B MPOLLECCIX 3JT€KTPOXH MH-
YeCKOro pasyioXKeHHs BOJIHBIX PACTBOPOB 3JIEKTPOJIMATOB. JITH IpOLECCHI
0ByCIOBIMBAIOT 00pasoBaHie MeTaCTA0HIBHBIX CHCTEM, KOTOphIe OT/IMYA-
JoTCA MOBBILIEHHBIM 3aMaCOM BHYT peHHell ITOTeHUHAIIBHOH JHEe PIUH Beile[l-
CTBHE CYILECTBOBAHHA B HHMX Pas’JIMYHbIX XM MHWECKHMX H QH3HUYECKHX OJI-
mmyumx BO3OYXIEHHH (BBICOKOOKHCIIMTEIHBIX WMIH BBICOKOBOCCTA-
HOBHTeNbHBIX (OPM BeLecIs, CBOBOMHbIX PAJMKUIOB, CIPYKTY PHBIX hi1yK-
TyauMd pacTBOPMTENis, AHOMAIMM CIPOBHM S HOHHO-T'M/IPATHBIX 000/104eK
HOHOB ¥ 7. A.). Kpome Toro, Brie pBpe 3K CIICpIMEHTAJIBHO HOIKKA3AHO, UTO
MeTacTabHIBHBIE CHCTEMBbI, TNONYYEHHbIE B pe3YIbiaTe Yy HUIOIAPHOTO eKT-
POXHMHYECKOIO BO3[ICHCTBHA, MPOSABIANT B XMMUYECKHX peaxuMix Ka-
TJIMTHYECKOE NEHCTBHE — HHIHOH PY KOlllee WITH TIPOMOTH pYIoLLee.

SHayeHHe HAM[JEHHBIX 3dKOHOMEPHOCTEH COCIOHT B TOM, YTO OHH U3Me-
HAKIOT paHee CyILUECTBOBABILME NpeICTABIeHU s 00 JHEPI€THKE JI€ KTPOXHMH-
YECKHX MPOLECCOB M OTK PBLIBANT BO3MOKHOCTH CO3JAHHA IPUHLHIHAIIBHO
HOBBIX TEXHOJIOTHYECKHX IIPOUECCOB [UIA CAMIBIX (AN THYHEBIX 0Tpa CJiei Hapoji-
HOT'O XO3MCTBA.

JKCMEPHMEHTA/IBHO TIOKA3aHO, YT0 aKTMABAMA — HeoDpaTHMMBIH 1pO-
HECC, MOAYMHANOILUMHCA OCHOBHBIM 33KOHAM  TePMOOMHAMAKM HEPaBHOBEC-
HBIX B3aMMOIEeHCTBHH.

Ecii H3bhiToYHAA NOTEHUMUIbHAA IHEPIH s, KOTO PO 06/1agaeT aKTHBH-
POBAaHHAA X¥MOKOCTb TOTYAC NMOCJIE TMONYYCHEAs, He PACXOyeTcs B KaKHX-
b0 peakuusX, HEOOXOMMMBIX B TEXHONOTH WeCKHX NMpoOlLEccax, OHa pacceu-
Ba€TCiA, npeBpawasck B TemnoTy. CKOpocTh pacceHBAHMA 3aBUCHT 0T 0Ob-
CMa AKTHBHPOBAHHOH J»XMKOCTH, OT HHTEHCHBHOCTH ee jHeproobOmeHa c
OKpyXawien cpenodl (MOBEPXHOCTM KOHTAXK Td ¢ BO3ILYXOM, CO CTEHKAaMM
COCYAa, HAuaJIbHOM CTETNEHH OTKJIOHCHHA PEJIAKHPYFOLLMX apaMeTpoB OT
COCTOAHMA paBHOBECHA) M NOJUMHSIETCA U3BECHHM 3AK0HAM PEJlaKcaliuu
11O SMIMPHYECKH HAHJIEHHOMY COOTHOLICHH IO

= V
T= K XS |
THE T — NPONOIKMTENBHOCTD PelaKkcalliM, T, e, BpeM4, 33 KOTOPOoe 0TKITOHEHHe KaKo-
PO-JIHO0  (PHIMKO-XHMHUECKOT'O NapaMeTPa KHIKOCTH (selliecTBa) 0T PABHOBECHOTO
SHAYCHUA yMeHblliaeTcs B e pa3; Ky — KoadduuneHT 3Hproo6mens, Xapa kK TepH3yIoLLM i
CKOpOCTL pacceMBaHMA (nMCCHIAUMN) W3OLITOYHOM BHyTpeHHE#M NOTEHUHATIBHON IHEep-
TR (ex+M~™1); V — o0vem akTHBHPOBAHHON KHIKOCT M : S — NMOBEPXHOCTS HEPro-
O0Mena, M?; Ax — OTKJIOHEHHE KAKOTO-JIHi0 (PH3 M KO-XHMHYECKOro IapaMerpa aKkTH-
E(SGBHHDH MUIKOCTH, HAIIpHMEP OKMCIHTENEHO-BOCTAHOBMTENFHOIO  ITOTeHUMANIA

» WenounoctH (pH), snexrponpoBogHoct  (-y), 01 paBHOBCHOI'O COCTOAHMS,

gnnpf-ﬂﬂﬂﬂemnm CTALMOHAPHBIMM JHAHEHMAMH TEMIISPATYPhl, A BIEHHA H XHUMHIECKOTO
CTapa,
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Meroj yHunonsipoi o6GpaboTKu BoAbl NMO3BOJAET MYyTEM 3JIEKTPO-
XHMHUYECKOIO NPEeBpPAIICHHA BELIECTB CHU3WUTh €€ MHUHEepaIHU3alMio, H3Me-
HHUTh XMMMYECKHH M MOHHBIH COCTABBI, @ TAK>Ke (PHM3MKO-XHMHYECKHE, IJIEKT-
poIHHAMMYECKHE M OHoloruueckue cpoucTBa. IdpdekTHBHOCTL 06paboTKH
ONpefessAeTcs He CTOJBKO TPAOMIUMOHHBIMHM TI0KA3aTe/IAMM KayecTBa 3JIeKT-
POXHMHYECKMX NPOUECcCOB (CTeleHb pas3fiodKeHHA BELUecTBa M JIp.), CKOJIBKO
pasHuued pH W peokc-NOTEHUMANIOB MCXOMHOH M 0bpaboTtaHHONi BOJBI,
JUTHTENTBHOCTRI0 (DH3UKO-XHMHUECKOH PpeNlaKCallMl CUCTEMbI, NMOABEPrHYTOH
YHHIOJIAPHOMY BO3aeHcTBHI0O. Kpome TOro, HeBbiCOKaa CTOMMOCTH Mpollec-
ca (1.2 x. 32 1 M) ¥ NIPOCTOTa KOHCTPYKIIHH JIA10T BO3MOKHOCTH MPOBO-
JIMTE HUCCIIENIOBAHHA M0 06paboTKe OpPOCHTENBHBIX M KOJUIEKTOPHO-IPEHAXK-
HBIX BOJI, HCIOJIb3YEMBbIX 1A OPOLUEHUS,

WUccriemoBanus npoBo/MiIM KomiuiekcHo 1py otpena CAHUMPH (ox-
paHbl BOIHBIX PeCypcoB, CeJNIBCKOXO3AHCTBEHHBIX MCCIIel0BaHMH, nabo-
patopusi NPOMBIBOK 3eMeNlb M MOYBEHHBIX MCCIENOBAHMI) BHayaJle B Jia-
DOpaTOpPHBIX YCIIOBHAX H4 BEreTalMOHHBIX COCy[IaX, a 3aTeM Tocie co3pa-
HUA ONBITHOH ycTaHoBKHM (Ha 60 u 30 nfc) — B cosxozax N°la u 18 lo-
JIOTHOH CTEIH.

OcHoBHas LeAb HCCNENOBAHMH: OTpabOTKa MapaMeTpoB YHHIOJIAPHOM
06pabOTKH OpPOCHUTENIBHBIX H KOJIJIEKTOPHO-IPeHAXKHBIX BOJM UIA CHHIKEHM A
MX MHHEpAJIM3aUMH 33 CYeT TOKCHYHBIX COJEH, MOBbIWEHUA BHOJIOrHYecKOM
AKTHBHOCTH BOJBI M, KaK Pe3YyJbIaT, Y POXKAHHOCTH XIOMUATHMKA, H3YUSHHE
IepHONia pelaKcauy aKTHBHPOBAHHBIX BOJl; BO3MOXKHOCTb MCMNONb30BAHUA
dKTHBHPOBAHHOH BOMBl JiA MPEAMOCEBHOH 3aAMOYKH CEMSH XJIOMUATHHMKA.

INEKTPOXUMHUECKANA AKTHBAIMA [JIA 3THX EJIeH COCTOMT B 06paboTke
OPOCHTEJIBHOH BOJIbl H KOJJIEKTOPHO-JIPEHAHBIX BOJ B 30HEe OTpMIATElNb-
HOTO 3JIEKTPOJAa 3MIEKTPOaKTHBaTOpa. B 3TOM pexaimMe 3IIeKTpOoaK THBALMM
obpasyerca wenouHas cpepa (pH 8...12), B pe3ynbprate 4Yero NMpOHCXOMMT
BBINAICHHE B OCAJOK [IBYXBAJICHTHBIX KATHOHOB B GopMe THOPOOKHCH.
OCHOBHOM HMX KOMIIOHEHT — MAarHM#, KOTODBIH HAYMHAET BBINAOaTh B BMIE
KomtonaHoro ocagka Mg(OH), yxe npu pH 10,2 u npu pH 10,6, npakTu-
YECKH IMOJIHOCTBIO BBIBOIMTCA M3 pactBopd. Ilpi BhIBOE MArHuA M3 BOJIHOM
CHCTEMbI er0 OCBODOXIEHHbIH (B pesynbTare IMCCOUMALMH COJIEH MAarHu)
KHCIIOTHBIH OCTAaTOK (XIOPUA-MOH MITH CyNbdar-HoOH) MHUTPHPYET B MOJI0XKM-
TENbHYI0 (KHCNyIo) 30HY. B pesynsratre B oTpuuaTensHoi 3one Habmopa-
€TCA CHHDKEHME M XJIopuaoB, W cynbdator. [lonsapHocTs BOOBI MeHAETCA ¢
+230...+ 300 po —1200 MB (1abn. 1 u 2).

Wayuanu Bojy pasnMyHOro XuMHYeckoro cocraBa (cynbhaTHO-Kalb-
LHEBYI0 M XJIOPHIHO-HATPHEBYI0), MuHepanmsaums kortopoi 0,5..20 rfm.
lIpoepeno ceeiue 70 skcnepumentoB., OcoGoe BHHMAHHe Y/IeJIEHO BbIAB-
JICHHI0 (DU3MKO-XMMHYECKHX CBOMCTE Boabl MuHepanusaumei 0,5..10 r/m,
MMOCKOJIBKY OHa MpeobiiajilaeT B opolaeMol 30He 3emiienenius Y3beKHCTaHa,

B pesysbTaTte H3YYEHHA PEIHMOB IIEKTPOAKTHBAIMH OPOCHTEITBHBIX
H KOJUIEKTOPHO-JAPEHAXHbIX BOJI YCTAaHOBJIEHO :

OpOCHTEJIbHY 0 BOIY HeoOXoaMmMo oBpabarpiBaTh B 30HE OTpMUATENIBHO-
ro snekTpoia npu pH 9,6, ¢ = —360...400 mMB:
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1. Hamenecuue noxasareneil Ko/MUEKTOPHO-APEHANCHBIX BOJ
o/, BJMAHHEM 3¢ KTPOXHMUYIEC KON aKTHBALIMH

INapaMeTpE! HCX OIHON BOMIKI YoensHbetit pac- | [lapamerp sl Boflkl MOCHE 3NEKTPO-
X O AMEKTPO- ofipaboTKH
mEHepanu- | pH | oxuenurensHo- | anepruy, kK Br X
3alMA, T/n BOCCTAHOBM- X u/m? muiepa- | pH | oxuciurensHo-
TeNIBHLIA NOTEH- NU3alUHA, BOCCTAHOB M-
uman, MB rin TeNnsHLA MOTeH-
. usan, mB
3,0 6,3 + 390 0,5 2,3 10,5 -600
4,5 6,2 +430 0,8 3.1 10,9 -110
5,5 6,3 +470 1,1 3,9 11,1 -790
1.0 6,1 +480 1,3 4,1 11,5 -810

KOJUIEKTOPHO-JIpeHaXkHbie BOJIbI C LEJIBI0 CHHIKCHMA MHHEPAIHIAUMH H
CONEPXKAHMA TOKCHUHBIX conieit crepnyer oGpabarsiBatre npu pH 10,6, ¢ =
=—840 mB wu 3arparax anektpuuecrsa 1360..3200 xun/n (B 3aBHCHMOCTH
or muHepanusauuu). IIpu 3tom HoH marHmMa ckaercs o 100%, cyns-
dbarpr — 10 29 %, xnopuasl — ao 26 %, cyxou ocrarok — 1o 24...32 %. [1pomuc-
XO[MT TiepepacipejieieHue TOKCHYHBIX COJIeH : npH yBenuuenuu Na,S04 cHu-
xaerca Oonee ToxkcHunbid NaCl. 3arparbl 3JIEKTPOIHEPTHH B IOJIEBBIX Y CJIO-
BuAX cocrasnawTt 0,5...1,3 kBt - u/M°, IMeproyi pernakcauMM  (TpoOIIHH-
TEJIbHOCTb COXPAHEHMA OTPHI@ATENIBHLIX 3HAYEHWH ) coctaBnser 4..20 vy,
OH MPAMO NPONOPUHOHAJIEH MUHEPANH3alMKE 1 00beMy aKTHBHPYEMbIX BOJ
U 0oOpartHO NPONMOPUHOHANEH KONHYECTBY 34TPaYEHHOI0 3JIEKTPHYECTBA.

Briuanue 31eKTPOAKTHBHPOBAHHOH BOMBI HA POCT, PasBUTHE H YPOIKai-
HOCTh XJIOMUATHHKA H3YYalH KakK B NnabopatopHeiX YCIOBHAX (B cocymax
Barnepa), Tak u B coBxo3sax N° 1a u 18 I'osmopHo# cTeInH B CpABHEHHH C KOH-
TposieM. XJIONMUATHHK TOJIMBANIM AKTHBHPOBAHHOH OPOCHTENIbHOH H [peHax-
Ho# BO1oi MuHepanu3aumei 1,0...9,0 r/n.

YcranorneHo:

[Py OJIMBE XJIOMYATHHKA AK THBHPOBAHHOK BOJOM Ha 3...5 [iHeH yCKOps-
OTCA CPOKHM MPOXOXKIEHHN OCHOBHBIX (a3 pasBUTHA XilonyaTHuka (Boiee
paHHAs GyTOHM3ALMA, CO3PEBAHME H YBeJIMYeHHe KOPoGoueK ), MOBHILLIAIOT-
CA €ro YpOXaWHOCTE M COJIeY CTOHYHBOCTD, YMEHbIIIAETCA HAKOIUIEHHE TOK-
CHYHBIX COTielt B MTOYBe.

Jist mpeanoceBHOM 3aMOUKHM CEMAH YCTAHOBJIEH ONTHMAJIBHBIH PEKHM
axtuBauuu Boakl o pH 9,2, ¢ =—360...400 MB, uro yckopsieT mpopacTaHke
cemsan 1o 30%, CTHMYNHpyeT PpoOCT, pa3BHMTHE M IUTOM000pa3oBaiie XJIOMN-
YaTHMKA, MOBBILIAET YPOXaHHOCTh Xnonka-ceipua Ha 0,1..0,2 T/ra no cpas-
HEHUEO ¢ KOHTPOJICM B yClloBUAX coBxo3a N 1a,

[IpoMbILUIEHHBIE MCNBITAHWA 3aMAYMBAHMA CeMAH A ITOCeBa Ha IUIO-
wagd 560 ra mokasajiM, 4T0 3aMOYKY MOXKHOQ BBHIOJIHATS ¢ NOMOLIBK OTHOI0
IMEKTPOAKTHBATOPa NMPOMIBOAMTENBHOCTHIO .. ? M° [4, IJIEKTPHYE CKON
motroctsio 8...10 kBr. Cronmocts o6paborks 1 m® Bozp 2...3 K.

DIeKTPOAKTUBATOD NpeliCTaBisAeT cOBOH PasHOBHMAHOCTH [Haparmen-
HOrO JJNIEKTPOJIH3epa, B KOTOPOM XMIKOCTb 06pabaThiBalT, Kak NpaBHIiIo,

TONIBKO B 30HE OJIHOTO OCHOBHOTO 3EKTPOAd, TOrfla Kak B 30He JeKTpo-
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712 NpOTHBEOMOJIOKHOH IONAPHOCTH (BCIOMOIAaTe/IbHOIO) MOZCPKUBAI0T
MUWHHMAJIBHO BO3MOXHBIH pacxosi akTuBupyemort sxuakocTtu (0,1...1%
pacxoja B 30HE OCHOBHOIO J1eKTpopd) JMBO 3aNoiHAI0T 9Ty 30HY CHEIH-
AJIBHOM AHIKOCTBIO, HEHT PAIM3YIOUIEH MPOAYKTH MK T POXHMHA YECKHX peak-
LIMi Yy BCIOMOTATENIBHOI'O 3NeKTpofaa (BCHOMOTATE/TbHbBIM 1K TPOIHTO M),

McrnonssoBanue YHHIONAPHBIX Axad parMeHHbBIX IJIEKTPOAKTHBATO POB
B pasJIM4HbIX ODNacTaX HAPOAHOIO XO3SAHCTBA CHEPXKMBAETCA OTCYICTBHEM
CEPHHHO BbiNycKaembiX ycraHoBok. B Cpepasuuuraze n CAHUWPH pas-
paborad pAfd  [POMBILUICHHbIX H JIADOPATOPHBIX  DJIEKTPOAKTHBATO POB,
11 peHA3HAYCHHBIX WA OOpabOTKH BO[AbI € LUMPOKHMM JIANa3O0HOM MMHe-
PATU3AIHE H PA3TTHUHBIM MOHHO-COJIEBBIM COCTABOM.

TexHHKO-9KKOHOMHYE CKHE TMOKA3aTe/IH YCTPOHCTB JUIA 3JT€ K TPOXH MM Ye-
CKOH aKTHBaLlMH BO[bl MOTYT ObiThb CylUEeCTBEHHO YyJiyulleHbl, ecin By jer
peluieH BHOOP PALMOHATIBHBIX JMEKTPOMHBIX MATEPHMAJIOB, OIITHMAUIBHOIO
IKOHCTDYKIHBHOIO odopmieHHs, 4 TakKe IQOEeKTHBHBX TEXHONOI M Ye-
CKHX CXEMH peXXHMMOB paboThl.

Ha ocHOBaHHM H3JIOXKeHHBIX BBl Pe3yJbTaTOB MCUICIOBAHAA MOX-
HO CUMTaTh, YTO METO[, YHHIIOJIAPHOH 3JIEKTPOIKTHBALIHH — OJIMH U3 Iiep-
CIIEKTHBHBIX JUIA YJIYULLUEHHA KayecTBA OPOCHTENIBHBIX M KOIUEKTO PHO-
JLPEHAXKHBIX BOJL.

YK 626.810

POJIb MUKPO- U MAKPOYLOBPEHWA B YJTYMIWEH WU
OPOCHUTENBbHbLIX CBOWNCTB MUHEPAIIM3OBAHHBLIX BO[

0. . TPAMMATHUKATMW, noKTOp CENLCKOXOIAWCTBEHHLIX HAYK
A.A ABAEBA

BeecorzHbil HayYHO-UCCTEed08aTENLCKUT UHCTUTYT
2u0po TEXHUKUY U MEnuopayuu

HMcnonszoBanue h"l]*[HEpEHHB{}BHHHLIJ{ BOIN — O0Had H3 HaHBOee GETPLUL
11pobrieM B opoluaeMom 3emieaenud. s ee pelleHHa CylecTBY KT 1Ba 110/1-
XOofa: papaboTKd KpUTEPHEB ONEHKH KAYeCTBA OPOCHTE/bHBIX BOI H Y CTi-
HOB/IEHHE [IOMYCTUMBIX IpefIeJIOB MHMHE paJIM3dlMM BOJIb B 3aBHCHMOCTH
OT ¢¢ XMMHYECKOTIO COCTaBAa U Y CIIOBUH TPUMEHEHUA.

[Toucku ITyTH BO3MOXHOTO HCNOJMb30BAHHA MHHE PAIHIOBAHHOH BO/IbI
ILJ18 OpOLIeHKUsT HallpapiieHpl HA M3yuYeHHe CrocoboB MOJIHBA, PEKHMOB O po-
IIIeHHsd M pa3spaboTKy arpoTexXHHYeCKHX I[IPUEMOB YIJTYUIIEHHS OpOCHTEIlb-
HBIX CBOHCTB WHEPMHBDHEHHBIK BOJM, CHHMKCHHH HX EPEMIDFG ﬂEfiCTBHH
Hd NNOYBY H pﬂﬂTEIﬂ{H.

B HamMx MCCle[OBaHMAX CTaBWilach 34J1a4d BBIACHHTD BO3MOXKHOCTH
VIIYYLLIEHHA OPOCHTENIbBHBIX CBOHCTB MHMHEpPAJIH30BAHHBLIX BOI NyIEM BHe-
' CEeHHA B [0YBY B lpolecce NMojliMBa MUKPO- U MaKpoynoO pexui.

Kak usBecTHO, MHKpPOIJIeMEHTbI TAK >K€ HeOOXOOM MBI pacTeHmAM, Kak
M MaKpodeMeHThl. PasHUIA MeXay 3THMH ABYMA TpynnaMM He Kadecr-
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BEHHad, a KoJHyecTBeHHas. InemeHTsl, cocraBnawomme 10...0,01 % >xuBoi
MaccChl pacTUTENsHOro opravusma, B. W. BepHajickuit Ha3san MakposiemMeH-
rami, a 0,01...0,00001 % — MHK po2/IEMEHTaAMH.

JpdexTHBHOCTE MHMKPOYIODPEHHMH 3aBHCHT Npex<ae Bcero oT cofep-
KAHUA B NOUBE MMKPO2IEMEHTOB B [0CTYNHOH anA pacrteHui ¢opme. [lpu
Hepoctatke B nouse B, Mn, Cu, Co u Mo BHecenne MHMKpOyaobpeHuu, co-
AepKAWMX ITH JEMEHTHI, [MOBBILLUACT HE TONBKO YpPOXKaH, HO M €ro Kauect-
BO. B cBA3M € 3THM MMKpPOYIOOpeHHs B MEpCneKTHBE JOMKHBI HAWTH LLHPO-
KO€ MpHMEHEHHE Ha OPOLIAeMBbIX 3EMITAX.

B coctaB OCHOBHBIX OpOLIaeMbIX KYJIbTYP BXOAAT OBOlLHbIE H 3¢ pHODO-
DoBble, MHOTOQJIETHHe O00OBBIE TpaBbl, CaxapHas CBEKIa, NpelbABIIAIOIIHE
MOBBILIEHHBIE TpeDOBAHUA K COUEPMAHHIO B IMOYBE MMKPO3IJIEMEHTOB, YTO
euwre Oonee paclMpseT NEepCleKTHBBI NMPUMEHCHHA MHUKpoyaoOpenuit, Tem
ﬁGHEE, HTO COJIEpPKAHHE MUK PO3JIEMEHTOB B MOBEPXHOCTHBIX BOOaX HHUTOX-
HO Mal0 M HEe MOXET Y[OBJETBOPHT B HHX MOTPEeGHOCTH OpOLIAEMBIX
KYJBTYP.

MUKpO3JIEeMEHTBI B HAlLEH CTpaHe IPHMEHSAIT [MPeMMYLIECTBEHHO B
HeopolaeMoM 3emilefiennid. Mx poiib B 3THX YCIOBHAX XOPOLUO HM3YueHa.
BeisicHeno, kakue mMouBbl OeHBI MHKPOINEMEHTaMHM, KaKHe KYJIbTYphl
NpeAbABIAAIOT [OBBILLIECHHbIE TpeOOBAHMA K TeM WIH MHBIM MMKPOIJIEMEH-
TaM. YCTaHOBJICHBI [103b1 YAOOpeHHH Moj CeNbCKOX03AHCTBEHHBIE KYJIBTY Phl
U1 PasiMYHBIX MOYB W COCTABIIEHBI ITPOTr'PaMMbI, MO3BONAIOLIME PACCUMThI-
BATh NMOTPEOHOCTh KYJIBTYP B MUK poyobpeHuax Ha 3BM.

OnHako B yCloOBHAX OPOLIAEMOro 3eMulefie)IHfA poJib MUK PO3JIEMEHTOB
H3yYeHa HeJOCTATOYHO M MOYTH COBCEM HE BbISICHEHA BO3MOMHOCTL VITYY-
lUEHHsI OPOCHTENIBHbIX CBOHCIB MMHEpPAIH30BAHHBIX BOJ IyTeM BHECEHH#A
C BOJAOH MHKPO- U MaKpoynobpenuid. B 1O Xe BpeMsa MMETCA OCHOBaHMA
NpenmnonaraTe, 4IO MHKPOJIJIEMEHTBI MOrYT CHH3HTBR BpE€IHOE AeHCTBHE
COJIEH, COACPXKALIMXCA B MHMHEPAJIH30BAHHBIX JPEHaXHBIX, COPOCHBIX U ApY-
IHX BOJIaX, HA PacTeHUsA H NMOYBY.

OnpiTel npoBomMNM B TeueHue Tpex et (1983-1985 rr.) B Kanmbixun
Ha OYpbIX MONYNYCTBIHHBIX IOYBaX, GEeJHBIX MMKpOIJIEMEHTAMM H 2JIEMEH-
TAMHM MHHEpaJIBHOTO IMHMTaHHA pacTenui. CoiepKaHue COJIeH B OPOCHTENIBHOM
Bojie Konebanocs ot 4,09 o 5,92 r/n. Bausiiue MUKpPO- H MaK PO2JIEMEHTOB,
BHECEHHBIX C MHHEPAJIM30BAHHOH BOJOH, HA CEJIBCKOXO3AHCTBCHHBIE KYIlb-
TYPBI H NOYBY H3yuUdJIM KaK B BereTallMOHHBIX, TAK H B IONEBBIX MEJIKO/e-
JITHOYHBIX ONbITaX. BereTaMoHHbIE ONbITH TPOBOJMIHN C CYJAHCKOH TPaBOM,
AYMEHEM H JIHOLIE PHOH.,

Huxe panbl pesysibTatsl [07I€BbIX ONBITOB C JIOUEPHOH BTOPOIO rojia
KH3HHM, KOTOPYI0 NOJIMBAIH JiBa roja MOAPAL BOMOH MOBBILIEHHOH MMHe-
panu3auny. bbula MCMONL3OBaHAa BOJA H3 03epa, B KOTOpoOe MNOCTYNAaloT
cOpocHbBIE BOJBI ¢ PHCOBBIX OPOCHTE/IbHBIX CHCTEM, e¢ XHMMMYCCKMH cOCTaB
npuBesaeH B tabmuue 1. Maxpoynobpeuus BHocwid B ¢opme HUTpodoCcKH
nofi 3s6nesyro nmaxory (70 Kr/ra) M ¢ NMOJIMBHOW BOAOH MO KaXblif YKOC
(40 kr/ra). Cocras MUKpoOyaOBpeHHH YCTAHOBHIIH C yUueTOM MX aeduiiura
B NOYBE M NOTPEGHOCTH B HUX pacTeHHH Jnonephnl. Beero B nepecuere Ha 1 ra
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1. XuM9eckHii COCTaB BOJIbl, HCTNONb30BAHKON B MOJEBOM OIbITE, MI' - 3KB/JI

Hata ot6opa o | Mg™ Na* HCO; | SO, Cl- Inomboi

npobu ocratok™
16.05 12,5 339 28,8 3,0 25,0 46,8 4,1
29.05 12,0 37,0 26,7 4,5 L1 47,9 4,1
08.06 14,0 25,0 3.1 5,0 19,3 46,8 4,1
21.06 14,0 26,0 35,5 5,0 23.1 473 4,1
02.07 9.6 3,6 423 4.8 174 33,2 4,0
09.07 10,8 15,2 56,7 4.4 224 55,8 55
17.07 11,6 y 63,8 5:2 24 4 53,0 5,6
25.07 13.2 6,4 64,2 . 244 54,1 5,9
19.08 14,8 4,8 64,0 4.8 24,7 541 5.8
21.09 6,5 13,5 T2 4,0 33,3 54,7 5.7
Mpecuas Bona 7.5 16,5 1,2 2.5 98 12.9 1,0

* B r/n,

OblI0 BHeCeHO, r: MegM — 75, monubuena — 100, Gopa — 120, mapranua —
48, xkoOanpra — 200, IpegnmonuBHyio BIANKHOCTh ITOYBbI numepnmuanu Ha
yposre 80% HB. Opocurensian Hopma cocrawra 8800 m®/ra. Jlannbie
00 ypOXaiiHOCTH JolLle PHEI BTOPOTO 0/l MCHM3HH B 3aBHCHMOCTH OT XHMHYe-
CKOT0 COCTaBa OPOCHTEILHOH BOJbI NpHUBeI€HbI B TaGsimue 2.

2, YpoaitHocTh 3€1eHOM Macchl B JABHCHMOCTM OT XHMMHECKOIO COCTaBa OPOCHTENb-
HO#H BOMbl, T/ra, No yKocam

Bona 1-1 2-1 3-i 4-n Beero
llpechasn 17,4 19,0 15,7 17,0 69,0
MunepanulosanHan 13,9 12,0 1032 115 M3
MunepanimzosanHas + yaoGpenns 13,3 146 12,1 12,8 52,9
MunepasimioBaHHas + MHKPOINEMEHTH 12,9 14,0 11,4 123 516
MuneparniuzosanHan + ynoGpenus M MEKpo- 16,1 17,5 14,6 15,2 634
EMEHTDI
[lpecnas + ynoGpenns # MHKPONICMEHTEI 23,7 259 21,7 229 WNMz2

[TpM HCNOJIB30OBAHKUM [YIA TONMBA MHHE PAJTHIOBAHHOK BObI Y POIKAHHOCTD
NIOLEPHBI CHU3MIACh 110 CPABHCHHIO C YPOIKAHHOCTBIO IPH TTONIMBE [IPECHOH
BOMOH Ha 6 T/ra M cocrasuyia 12,28 1/ra ceHa; B BapHaHTe ¢ BHECCHHEM
MHK poy obpeHuit ona Bo3spocna no 13,47 T/ra, ¢ MaKpoy1oOpeHHAMH — 10
14,43 T1f/ra. MakcimanbHas ypoxannocrs (1697 1/ra) Obuia NOCTHIHYTA,
KOTI'/la BHOCH/IM H MHKPO-, H MAKpPOYI00OpeHH A,

PeayabraThbl ONBITOB NOKasbIBANT, YTO NpuMeHenue yaoOpeHuH Ha
Oypeix noysax Kanmeikcuu nozsonser yayullHTb OPOCHTEIIbHbIE CBOHCTBA
MHMHEpaJIH30BAHHBIX BOZL. TOJIBKO 324 CYET MHKPOIJIEMEHTOB YPOXKAHHOCTD
3e/IGHOM MAcChl JlouepHbl Bo3pocna ua 5,3 1/ra, cena —na 1,19 1/ra. Buece-
HHE MAKpoy/IOOpeHHui TMOBBICHIO YPOKAHHOCTE COOTBCTCTBEHHO Hd 60 H
2,15 1fra.

B stoM onpite OTYETIHBO NposABwiICs 23ddexT BIHMOIOEHCTBHA [IBYX
pakTOpOB — MHUKpo- M MakpoynoOpenni. Tax, cymma npHBaBoK 3eieHoH
MAacChbl OT pasflesibHOro aedcTBus Mikpo- (5.3 1/ra) u mMaxkpoyaobperun
(6,6 1/ra) coctaBuwna 119 rfrau cewa — 3,34 rfra (1,19 + 2,15 1/ra). llpn
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OJIHOBPEMEHHOM K€ J[CHCTBUHM 9THX [BYX ¢(axkTopoB npubaka ypoxas
3eJIeHoi Maccel Bospocna o 17,1 1/ra u cena — oo 4,69 1/ra.

IbpdexT BlauMOUEHCTBHA [ABYX (AKTOPOB BBIPASHIICA B ITOJIyYEHHM
5,2 1/ra 3eneHol Macchl JouepHbl, wiau 1,35 1/ra cexa.

CrepoBarte/ibHO, BHECEHME MHUKPOYAODpeHHH C OpOCHMTENbHOH BOJION
MO3BOJIAET HE TOJILKO TMOBBICHTh YCTOMMHBOCTh CEJIbCKOXO3AHCTBEHHBIX
KYJIbTYP K BpeIHOMY [IEHCTBMIO COJIeH, COEpMALUMXCA B MHHEPAJIM30BAH-
HBIX BOMAX, HO H 3HAUMTE/IBHO MOBBICHTH 3PPEKTHBHOCTD HCNOJIB30BAHMA
yaoDpeHHM.

He meHee Ba)keH BOMPOC O BIIMAHMM MMHEPaJIM30BAHHBIX BOJ Ha NOY-
BY. B HauMx onbirax BJIMAHME MMKpPO- H MaKpo3JIeMEHTOB Ha NOUBY ObUIO
dHAJIOTHYHO BJIMAHMIO HX Ha pacreHdsa. [Ipy BHeceHMH MMKpPOIJI€MEHTOB
XMMHUYECKME CBOHMCTBA IIOYBBI YJIYYIIAJIHCh, [PHYEM MX TMOJOKHUTENbHOE

BIIMAHHE  YCWIMBAJIOCh IPH OJIHOBPEMEHHOM BHECEHMM MAKpoymo6peHmil
(tabn. 3).

3. Copepmanne coneii B nouse (MAOTHBIH OCTATOK)
MPH OpOLUEHHH BOOOH pa3NHYHOI0 COCTaBa

B KxOoHuUe BereTawMM npxs nonyse BOIONA
Cnioit noussi,! Ilepen

!

MMHEPa- | MMHCPANMHMIOBaH- | MHHEPATHIOBAHHON +

c™M NOTHBOM npecﬂuﬁi
H30BaH- |HoH + MHKpoynob- |+ MHKpo- H Maxkpoyzob-
HOS | peHHn peHMA
0...30 0,138 0,216 0,363 0,230 0,204
0...50 0,155 0,275 0,404 0,319 0,258
50...100 0,295 0,317 0,440 00,347 0,380
0...100 0,225 0,296 0,422 0,333 0,319

Takxe OTYCTIIHBO MPOABWIOCH BIIMSHHE MHKPO- H MakKpoyaoOpeHHit
Ha (HU3HKO-XHMHYECKHe CBOMCTBA moussl (Tabn. 4). EMKocTh nornmomeHus
BO3pOCia BO BCeX BAPHAHTaX IOJIMBA MMHEpPa/IM30BAHHOH BONOH C OJIHO-
BpeMEHHbIM BHECCHMEM YMOOPEHHH 110 CpPABHEHHIO C BAPMAHTOM IIOJIMBA
TOJIBKO MHHepaln3oBaHHoN Bopoi. [lpuuem comepxanue uoHa Ca** nossbi-
cusock, a Na  cuHuawnoch, He MeHbillee 3HAaueHMe MMeEET YCTaHOBIIEHHBI
B 3TOM oMnbiTe GaKT TOPMOXKEHHSH MpoLecca OCONIOHIUEBAHKHA TOJl BIIMAHHEM
MHKpo3ieMeHToB. Bo Bce mepuoppsr Habmogennint % wona Na' ot cyMmbl
MOIJIOLIEHHBIX OCHOBAHKH B BapHaHTax ¢ BHECEHHEM MHMKpoymobpeHmi 6bu1
HHJKE, YeM B BapHaHTax 0e3 MX BHECEHMA,
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4. BiusinKe MHKPO- # MaKpOy AoGpennil, BHECEHHBIX ¢ OPOCHTETBHOR BOAOH
MOBLILECHHON MHHCPAJIHIALHH, HA HHI MEC O-XIMHYECKHe CBOCTBA Dy pbIX MOYB

Coneprcanne oOMeHHbIX Cymma no- | % Na or em-
OCHOPAHMI, M * 9KB /100 r | rTOwWeHHbIX | KOCTH Mo-
Bona 0Ll OCHOBAHHH, | I'TTOLIEHHA
Mr = 9ke/100 r
Ca?| Mg?* |Ca** 4+ | Na* MOYBBI
Mg:!-l-

Becna 1984 2.
Hexonnas 11,16 9,09 2,25 1,15 21,4 5,4

Ocenw 1984 2.
Mpechan 12,70 8,38 21,07 0,95 22,0 4.3
Ilpecnas + MUKpPO- H MaKpoO- 13,0 855 21,55 0,85 224 3.8
ynobpeius
MuHepaIH3IOBaH HAS 10,57 8,95 1922 1,38 20,9 6,6
Munepanuzopanuas + mukpo- 12,50 8,25 20,75 1,07 21,8 4.9
ynoopeHus
MunepanusoBanHas + maxkpo- 12,25 860 2085 1,15 22,0 5,2
ynobpeina
MunepanuioBanHas + Mukpo- 12,74 8,90 11,64 1,06 22.7 4,7
H Maxkpoynobpenus

Becna 1985 2.
Ilpecnan 13,94 8,23 2,17 0,83 23,0 36l
Ipectan + muxpo- u makpo- 14,86 842 2328 0,72 24,0 3,0
yio0peHHs
MunepaimoBanHas 11.61 9,10 20,71 1,19 21,9 5.43
Munepanu3oBanHas + Mukpo- 12,35 9,15 11,50 1,10 22,6 4,87
ynoGpennn
Munepanuszosanuas + maxkpo- 11,91 9,15 21,06 1,14 22,2 513
yioGperns
MunepanusoBannas + Mukpo- 1 12,97 9,0 21,97 1,03 23,0 4,48
MaxpoypobpeHus

Ocenw 1 985 2.
lNpecuan 14,27 8,73 23,0 (0,80 23,8 3,36
IpecHas + MHKpo- M maxkpo- 15,35 8,35 23,7 0,60 24,3 2.47
ynoGpeHUA
MuuepanuioBaHHasd 11,15 950 2065 Ll15 21,8 5,27
MuHepanu3oBannas + Mukpo- 11,94 931 21125 1,05 22,3 4,71
y o GpeHusA
Mumnepam3osanHas + makpo- 11,72 9,20 2092 1,08 22,0 4,91
y 1o GpeHus
MunepanusoBanHas + muxkpo- 13,47 865 2212 098 221 4,24

i MakpoyaoGpeHus

YK 631.674(478.9)

YNYYIWEHUE KAYECTBA BObl AJA CUCTEM MUKPOOPOWEHWA

M. I'. KYPBA, 10KTOPD TEXHUYECKHX HAYK

LleHTpansHeIl HayyHO-UCCIe Q08aTETBCKUU UHCTUTYT
KOMNIeKCHO20 UCNONs30GANIR 8 0OHLIX PECYPCOE@

OcHOBHBIE JIOCTHIKeHMA M lpofimems B ofnacty paspaboTKH H BHE.-
peHHA CHCTEM MHKPOOPOLIEHUs, H B Tieppyio ouepeis kanemtoro (CKO),
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B MHDOBOM M OTEYECTBEHHOH NPAKTHKE NMOAPoOHO M3JIOKeHbI B JIKTCpAType
(b. I. Iirena, 1983; E. Boent, 1972; M. I'. KypGa, 1982). Mx npenmyue-
CTBA 3aKITIOMAIOTICH B IKOHOMHH ODOCHTE/IBHOH BOMIbI H3 CAMHMIY MpHOAB-
KM Ypoyas, BO3MOXHOCTH CO3/[laHHSl ONTHMJIBHOTO BOAHO-BO3JYUIHOTO
peXiMa B 30HE KOPHEBOW CHCTEMbl PpacTeHMii, HH3KOH 3HCProeMKOCTH
B pesynbTare HCronb3oBaHua Huskouanopson (0,05..0.2 MIla) Bopopac-
NMpeJe/HTeIbHOH CeTH, HEe3HAUMTCIIBHOW MEeTaJUIOEMKOCTH CETH H LIHPOKOM
[IPHMEHCHHUH TOJIMMEPHBIX MATepPHA/IOB, BO3MOXKHOCTM NOJIHOM 2aBTOMATH-
3alMH YNPABJIeHUs TNOMBOM, OPOLUEHHS CKJIOHOBBIX 3eMenb De3 onaceHus
BO3HHKHOBEHUS MX 3PO3MH.

Bce a1H daxTopbl 0OYCIOBHIM B MOC/eANee IeCATHIICTHE HElNpepbiBHBIH
POCT TIOLIAMK KAaNeIbHOro opouleHus mwiofossix (60 %) u osoummsx (15 %)
KYJIbTYp, @ TaKke BHHOTpamiukoB (20 %) n apyrux (5 %) pactenmi (tabn.1).

1. Maoowagx KanenbHOIO OPOLIEHHA M BHABL! OPOWIASMBIX KYABTYP
3a pyDesoM 1 B Hailleii cTpaHe

IMnomwags opoineHMs, ThiC, TA
Crpana Bum opoluaeMuIX KYILTYD
1976 r. 1981 r. 1985 1.
CCCPp IInopoBeie, BHHOPaHHKH 0,1 50 7,9
CIUA [InopoBkie, BHHOTPAIHHKH, 76,2 185,9 340
OBOULHLIE
dpannns [InopoBele, UHTPYCOBLIE, 7.4 22,0 -
OBOLIHBIE
ABcrpanua  [liopoBeie 10,8 20,0 -
Hranus [MnopoBEie, URTPYCOBLIE, 2.5 12,0 -
OBOLIHBIE

OtpuuarenpHbpie dakTopsl, lpensaTcTBylouye 6olee WHMPOKOMY BHEI-
pennio kpynuomacwtabupix CKO: HapyiueHMe paBHOMEPHOCTH BOJOMNO/A-
UM 10 IUIOWA/M OPOLUEHUS BCIEICTBUE 34COPEHHA M IIOJIHOH 3a0MBKH Ka-
MesIbHHIL M MONHBHBIX TpYOONPOBOJAOB, @ TAKIKE PACTPECKHBAHMA M Hapylle-
HMA TePMETHYHOCTH KallesIbHMI M3-33 MX HEJOCTATOMHOM CTOHKOCTH ITPOTHB
BO3JICHCTBUS OKPYXAWLIEH Cpe/lbl; CPaBHHUTENIBHO BBICOKAA CTOMMOCTD
CHCTEM; BO3MOXHOCTb 3aCOJICHHSA OT/IC/IBHBIX KATerOpHH MOYB MNpH NOJIHBE
MW HE PATTM30BAHHbIMH BOJAMH.

OuncTKa OpOCHTENIBHOM BO/b B NPaKTHKE BHEJIPEHHA CHCTEM KaIlelib-
HOTO ¥ NOATIOYBEHHOI'0 OPOUIEHHsA PACCMATPHBAETCA KAK OJIHA H3 OCHOBHBIX
npobnem, onpeneIANOUMX CTeleHs HX paboTOCHOCODHOCTH,

B Bome MOBEPXHOCTHBIX H NOA3EMHLIX BOJAOMCTOYHHMKOB, MCHOJIb3Ye-
MBIX [UIf OpPOLUEHHMA, MOIYT COHEpXaThCsA pasyIMuHbIe 3arpA3HEHHA M
MHIPeIHEHTHI, OKa3pIBaloOlHe OTpHIATe/IbHOC BO3[EHCTBHE Ha pabo-
TOCNOCco6HOCTh MMK poBofOBBINYcKOB. [lo oknany pabouen rpynns: MKHUL,
KarnesibHple BOAOBBINYCKH 3a0HBa0TCA 1101 AEHCTBHEM MeXatnveck ux (41 %),
ouonoruveckux (37%) u xumuueckux (22%) daxkropos. K Mexanuueckum
daKTOpaM MOKHO OTHECTH KpYIHble IJIaBalolIMe 3arpA3HeHHa (JIMCThA, KO-
pa, OBpbIBKH 6yMar, KyCOUKH [IPeBeCHHBl M [p.) M B3BCLICHHbIC B BOJIE
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3arpA3HEHHA MMUHEPAJIbHOIO MPOMCXOXAEHMA (MECOK, YacTHLbI TPYHTa H
T. N. motHocTeio Gonee 1, pasmepom or 2...3 g0 5...10 mxm). K 6uonorn-
YeCKHM 3arpsa3HeHHAM OTHOCAT BELIECTBA OPraHMYeCKOro IMPOHCXOMKIEHUA
(Bomopociu, hUTONIAHKTOH, 300TJIaHKTOH M T, 11.) .

CywecrByioluue B HacTofllee BpeMsA CpeicTBa I[O3BOJIAT OUMCTHTDH
BOQY OT MeXaHHYECKHX, XHMHYECKHMX H OMOJIOrHueckux 3arpsa3HeHni. Onua-
KO B cuily Toro uro Gomnee shdexTHBHAA BOLOOUYMCTKA, KAK MpaBMHIIO, [I0-
CTHIaeTCA IpM MEHbLIeH INPOM3BOJMTENBHOCTH COOPY)KeHHH (MTO BeeT K
3HaunTenbHoMy mnoBbiueHuio croumocth CKO), Ha mpakTike B OCHOBHOM
IIPUMEHAIOT JIMLLIb YaCTHYHOE OCBETJIEHHE BOJIbl H yJaJIeHHe W3 Hee MEXaHH-
yecKMX mnpHMmeced. HauOGonbluee oTpHuaTernbHoe BO3[eHCTBHE Ha paboTo-
CIOCODHOCTh KamMeJbHBIX BOJOBBIMYCKOB M Cpe[CTB ABTOMATHKH OOBIYHO
okaspiBaoT Kpynueie (100 mxm u Gonee) uactuibt B3BecH. ITostomy Goib-
LIMHCTBO CPeACTB OUMCTKHM PAacCUMTAHO HA Y[AJIEHHE YacTHI, MMEHHO TaKMX
pasmepoB. MHcnosib30BaHMe TEXHHUYECKMX CpeACTB [uiA ypaneHus Ooiee
MENIKHX B3Becel CBA3aHO ¢ CYIIECTBEHHBIMH [IOTOJIHMTENTBHBIMH 3aTpaTa-
MH H onpaBpaio Tolbko Wid CKO ¢ BogpoBBINyCKaMH ClelMaibHbIX THIIOB,
JeTKO noasepramoumxcs 3abuBke (BopoBbyckH ,MonmaBua-1A>, Sta-
lax, Rain Bierd u mp.).

HauGonpuiee pacnpocrpaHeHHe B COBPEMEHHOM 3apy0e)xHOH NpakTHKe
OUYHCTKH OPOCHMTEJIBHOH BOBI MOJIYUMIH ceTuarpie DWUIBTPhl PasHbIX THIIOB,
THAPOLUMKIIOHDI, @ TAKXKE 36 PHHCTBIE BOJ0OYM CTHBIE (PUITBTPBI.

Cervyarpie (bHIBTPLI HCNONB3YIOT 1 YOANEHHS 3arpA3HEHUH pa3iTHuHBIX
PA3MEpOB M MIOTHOCTH, KAK MPABMIIO, GOMBIINX, UeM pasMep SIUelKU CETKH.
Hx M3rotaBIMBaKT B OCHOBHOM HaNoOpHbIMHM ¥ OBOPYAYIOT YCTPOMCTBAMH
[UTA aBTOMATHYeCKOM NMPOMBIBKH (DMIIBTPYIOLLIUX 3IIE MEHTOB.

OcHoBHOH (QUIBTPYIOILUMH 3JIEMEHT CeTHaThiX (PHIILTPOB — CETKa M3
HEeP)KABEIOWIEH CTalNy, HEHWNIOHA, KapToHa, [PYIHX TMNOJIMMEPHBIX BBICOKO-
MPOUHBIX TKaHeW ¢ sAverkamu guamerpom 75..200 mxm. Iuamerpsr cer-
yateiXx ¢wibTpoB 50..400 mm, mmmua 0,5...2,0 m (Vardney Electric Corp.,
1985).

['HApoMKIOHBI TpefHA3HAYEHb! I YJAJIeHHA H3 BO[AbI IOBEPXHOCT-
HBIX WIM MOJ3eMHBIX BOJIOHCTOUYHHMKOB I'py BOIHCNEPCHBIX MIIOTHBIX YaCTHIL
MHHEPAJIBHOTO TPOMCXOXKACHHS, TAK KaK OHH paboTaioT Mo MPHHIMITY pas-
nenenus ¢daz B rosne neHTpobeXxxHbIX cwi. PasHOBUIHOCTh THAPOUMKIIOHOB —
MCTOJIb3yeMble B 3apybeXkHoi NpaKTHKE ceraparopsl. JuamMeTp rujipoLmKIIO-
HOB 06bruHO 0,12...0,5 M, Bricota 0,45..2,5 ™ (Laval Separator Corp., 1985).

lllnpoxoe pacnpocTpaHeHne 3epHUCTBIX GWIBTPOB B MPaKTHKE OUMCTKH
OPOCHTEJIBHOH BOJ[IbI Ha CHCTEMaX MHKPOOPOLIEHHS OObfiCHACTCA CIIEMyIo-
muM. IInowaas ¢unbTpoBaHHs B OIHOM COOPYXXEHHH CYLUECTBEHHO Mpe-
BOCXOIMT IUIOLIANb CeTHAThIX GMITBTPYIOLLMX MOJIOTEH, H, KPOME TOro, 3TH
GHIBTPLI, B OTIIMYME OT CETOK M TH/POUMIIIOHOB, YNAJNAIOT M3 BOJbI B3Be-
CH IpPAaKTHYeCKH JIOOH IMIOTHOCTH B LIMPOKOM J[Malas’oHe pasMepoB Ya-
CTHMI[, MEHblIKE M3 KOTOPbIX HA HECKO/IbKO TNOPALAKOB MNPeBBILIAIOT pasMep
Op 3CPHHCTOM 3arpy3xKy. 3eDHUCTbIE (DPHUITBTPI HMEKT LUMIIMHIPHYECKYIO

dopmy, ux muamerp 0,2..34 M, Boicota 2,0...5,5 M. B kavecrBe 3arpysou-
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HOTO MaTepHia TakuX UILTPOB HCIHOMb3Yercs OObIYHO I'paBMi, Jpod-
JIEHbIA TPaHWT, KOJIOThIM uiebGens, kBapuesbid necox u ap. (M. I'. Xypba,
1980, u up.) .

OcHOBHBIE TeXHHUYECKHE XAPaKTEPUCTHKH CeTyaTbiXx (QHJIBIPOB, I'MIpPO-
UMKJIOHOB (CenapaTopoB) W 3epHUCTBIX (MIILTPOB, BbIyCKaeMbiX Gupma-
mu CHIA, Uranuu u Hrocnasum, npusejieHs B TaGuimie 2. AHaJiorHuHbIe MO
KOHCTPYKLUMH M QIIM3KHE K HUM MO TeXHOJIOT HYeCK UM Napamer paM GpuiIbTpbl
MCIOJIB3YIOTCH Ha CHCIeMax opouwleHHa B Apcrpaimu, Mcnanum, @paHuun 4
Mekcuke.

Bopoouncribie YCTPOMCTBA H3rOTABJIMBAIOT B BU/IE HAIOPHBIX eMKOCTEH
M3 CTUIM MJIM YyIyHa, HMEI0T BHELIHME W BHYTpEHHHE AHTHKOPPO3HOHHBIE
ITOKPBITHA H3 KOPPO3HOHHO-YCTOMUMBBIX T'PYHIOBOK, JMasied, mjacrmace,
CHHTCTHYECKOIO KayyyKa WM Ha OCHOBE MOKCHIHOIO BsXyluero. C uensio
MOBBIIEHHA KOPPO3HOHHOH CTOHKOCTH B KOHCTPYKUHAX BOJIOOYMCTHBIX
CPeJICTB WKHPOKO IPUMEHAIOT HEPXKABEIOIUHE CTIH.

OcoBeHHOCTh YCTPOHCTBA Y3/10B OUMMCTKH BOMIbI Ha KPYIHBIX CHCTEMaX—
6imounas komnoHoBka no 2...10 u Gonee B Garapee. YcrpoicTBa 1A OUHCT-
KM OPOCHTEIIBHOH BOJ/IBI [IONYCKAIT €e Mojayy Ha HUX nop gasieHnem 0.,6...
0,8 MIla (B ruppoumknonax — pgo 1,0 MIla). 3avacryio BelecTBHE HAJIH-
YA B OPOCHTE/IBHOH BOJIC LUMPOKOTO CMNEKTPa PasJIHYHBIX 3arpA3HEHMH Ha
Yy3J14X OUYMCTKH MOHTHPYIOT HECKOJNBKO MOCIeOBAaTe/IbBHO COeHHEeHHbIX
YCTPOMCTB.

Takne crasumu, paborarowme Mo MPHHIMIYY MHOIOCTYNEHYATOH OUMCT-
KH, O[JHOBPEMEHHO C NMOBBIILIEHHEM KayecTBa BOObl NMPHBOAAT K MX KOHCT-
PYKTHBHOMY YCIOXKHEHHIO, TaK KaK IPONOPLHOHAJIBHO YBEJIMYEHHIO YMCa
CTYICHeH BOIJOOYMCTKH BO3pacraer YMCIIO COCAMHMTENIBHBIX Tpybonpopo-
OB, 3alOPHO-PErYJIMPYIOILIEH apMarypbl, KOJIHYECTBO o0OCIyXaMBaoLIero
[IepcoHala, @ TAKXe IUIOINaZbh 3eMellb, OTYYIKIdeMBIX IMOJ CTPOHTENhCTBO
craHuMH. OpMH M3 IyTeH, MO3BONAIWMX CBECTH K MHHHMYMY HEIOCTATKH
MHOTOCTYTIEHYATOro Ilpouecca, — paspaborka KOMOHHHPOBaHHBIX YCTaHO-
BOK, COBMEIAIIMX HECKOJIBKO NPOUECCOB OWMCTKH B OHOM KOpIYyCe.

CroMMOCTb CETUATBIX (DHIBTPOB, BBIIYCKAEMBIX 3apybeskHsIMH (up-
MaMH, B 3dBHCHMOCTH OT MX uMcna B Garapee cocraeiser 200...2000 mon-
napoB. CTOMMOCTE I'MAPOUMKIIOHOB (CenapaTopoB) 3aBHMCUT B OCHOBHOM
OT MX rabapHTHBIX W TPOYHOCTHBIX XAPAKTEPHCTHK M pjocruraer 140..
3400 pomnapoB. CTOMMOCTh 3€pHHCTBIX (DMILTPOB 3aBHCHT OT CTOMMOCTH
MAaTEepPHAIOB, H3 KOTOPBIX OHH H3rOTOBJICHBI, DWIbTPYIOILEH 3ar py3KH, KOHT-
POJIBHO-H3MEPHTENIBHOIO 0BOPYIOBAHMA, CpPEJCTB ABTOMATHKH H KoJj1e6-
nercst B npepenax 700..2500 pomnapo. 3arparthl HA OYMCTKY BOMbBI, BKIIIO-
Yasi BCIIOMOrare/ibHoe obopyaoBaHue, Ha CHCTEMaX KanejabHOro OPOLICHHA B
CIIA cocraBnsAwT B cpepnem 250 gonnapos Ha | ra opoluaeMsIX Iiowiazei.

CornacHo 3aIaHMAM KOMIUIEKCHOH LENEeBOH IpOTpaMMbl, HayMHO-MC-
CJIC[IOBATENIbCKUX H ONBITHO-KOHCTPYKTOPCKHX pabor 'KHT CCCP u Mus-
Bojaxosa CCCP B 1980 — 1985 rr. 8 IHUMKHBPe, YxkpHUHUT'uMe, Ykp-
runposoaxose, CesHHUI'mMe u YxpHHMHOCe pa3zpaboransr o6pasiisi
3¢ PHHCTBIX, CETYATbIX, THAPOLUMKIIOHHBIX W KOMOMHHPOBaHHBIX YCTaHO-
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BOK jyIsi OUMCTKH BOJbI OT rpyBoaucnepcHbIX B3BEIICHHbIX BEIECTB M IUI0T-
HbIX YACTHI[ MHHEPAJILHOTO I1POHCXOKIICHHA.

[lepBble MCHBITAHWA CETYATBIX M TH/IPOUMKIIOHHBIX YCTAHOBOK KOHCT-
pykimn YkpHUUOCa mapoxk OHC-60, ®HC90, @150 u ®L-M, nposejeh-
iipie [IKO I'CKB no opowennio BHIIO ,,Panyra™ s 1980 r. Ha Bojie opocu-
TenbHoro Kawana 8 MCCP, nokasaid, 4TO npn peKoMeHyeMbiX pa3pabort-
YMKAMH TIPOM3BOMTE/IBHOCTAX, XapaKTePUCTHKAX CeTYATOTO MOJ0OTHA pa3me-
poM aueex 0,25 X 0,25 MM M KOHCTPYKTHBHbIX OCOGEHHOCTAX ITHX dMapa-
TOB JI0OCTHYb CYLIECTBEHHOro Qg dexTa OUMCTKH Ha HHX BOIbl OT B3BELUEHHbIX
BEILEeCTB HeB03MOXHO (1abn, 3). Takoro THna yCTaHOBKHM MOTYT BBIIOIHATD

3. OcHopHBIE pe3ybTATHI MCIBITAHHN CeTIATHIX
H UHKAOHHBIX YCTAHOBOK KoHcTpykKuuu ¥YkpHHHOC

Mpou3-{ FPaGouee . [Mpopon- | Copepxanne B3Be- dbdext
Mapka BOAH- | naBpneMie| Macca,| XKHTENBL- | LIeHHBIX BELIecTs, OMHCTEH,
YCTaHOBKM | Tens- | HMa BXome,| Kr | HOCTH ILM- MT [T %
HOCTD, MIla Kna, 4
WL B Mcxon- | B GWiLT-
HOW BOJE pare
OHC-90 80 0,4 130 4 82...96 79...52 4..18
@®HC-60 40 0,5 100 - 82..97 73...58 10...30
@©L-50 50 0,3 120 Henpepsis- 81...107  73..78 2...23
Hbl#

OL-M S0 0,3 120 To xe 81...107 65...90 3...18

NHLBL POJIb COPOY/ICPXHBAILMX PelIeTOK B BOM03a00pPHBIX COOPYXKEHHAX
M 3a1epKUBaTh rpyObie niasamoume npeaMeTsl (JIMCTbA, IEMKH) MIIH eCOoK
¢ uactuuamH kpynuee 0,25..0,3 mM. Tlosbnuenue ux 3GpdeKTHBHOCTH BO3-
MOKHO JIHIIb ¢ NPHMEHEHHEM B CETYaTbIX YCTAHOBKAX IOJIOTEH C AYEH-
KaMH pazmepom He OBosee 0,05..0,1 MM M ymyuiueHHeM B THIPOLHK-

JIOHAX THWIPOAMHAMMYECKHX YCJIOBHA 3aKPYTKH MOTOKAa B LEHTpoBexHom
rnose.

OGobieHne pe3ynbTaTOB MCIBITAHHA TMJIPOIMIKIIOHOB Pa3/IMYHBIX KOH-
CTPYKLMH Ha NPHPOAHBIX BOJAax MOKAa3bIBAeT, YTO THAPOLMKIIOHBI 3ddeK-
TUBHBI JIHIIBL NpH pasjiesicHUH a3 Ha Bojlax ¢ KOHUEHTpalHel B3BeLleHHbIX
sewecrs 800...1000 mr/n n Gonee, npuyem 3¢ppeKTHBHOCTL UX paBoTHI NO-
BBILLACTCA MPH YBEJIMYEHHH KPYIMHOCTH B3BECH M €€ IUIOTHOCTH, @ TaKXe
MPH YMEHbLUIEHHH BHYTPEHHET0 AHaMeTpa I POUHKITOHE,

OpuoBpemento ¢ pa3paboTkoi ceTyaThiX QWIBTPOB M THJIPOIHKIIOHOB
B jiaboparopuu oxpadbl o UHUUKHUBP g 1978 — 1984 rr. Gbuik MCITBITAHBI
3CpHHUCTBIC MeHonoJMcTHponbHble  uwibtpbr OI13-4, ®©I13-3,4-150 6Gonb-
[UOH rpA3eeMKOCTH, a4 TaK)Ke KOMOHHHpOBAHHbIE YCTAHOBKH, B KOTOPbIX
MOCIE[IOBATEIIBHO OCYIUECTBIIACTCA HECKOJIBKO TeXHOJIOIHYECKMX [1POLIECCOB
OYHCTKH OPOCHTENIBHOW BO[1BI,

Ha ocHoBauuu BeinonHeHHbix HaMu ueenenopauuii 'CKB no opoluennio
BHIIO ,Papyra™ Gpura paspaGorana neoBXomuMasi INPOCKTHO-KOHCTPYKTOP-
ckasa jokymeHtamusa, a 110 ,AsronomuB™ Munsoaxosa MCCP usrorossneHo
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# cMonTtipoBaHo Ha CKO Bonee cra puabtpop ®I13-3,4-150. Mx npeumy-
IECTBO [0 CPABHEHHIO C OTEYCCTBEHHbIMH W 3apyOe)KHbIMH AHAIOrAMH —
MOCTATOYHO BBICOKAA 3(pheKTHBHOCTD Ge3peareHTHOW OUHCTKH OT B3BellleH-
HeIX TpyBO- M TOHKOMMCHEPCHBIX YAaCTHL[, HAXOMAILLMXCHA B OPOCHTEIILHOM
Bozie, OO/bLIOH HONYCTHMBIH [IMANA30H 10 B3BECH B MCXOJHON BOJE, 3HAUM-
TC/IBHAA IPA3IEEMKOCTD, NPOCTOTA NMpPOMBIBKH. OCHOBHBIC pe3yJIbTaThl HCIbi-
TaHuK  TaKoro wibTpa, NpoBe/IeHHbIX HA Boje M3 JIHectpa, maHbl B Tab-

nuue 4.

4. Ocuosusie pe3y nbrarsl ucnuiraunii pumstpa ©I13-3, 4-150 ua Boste p. [AHecTp

llpown3a- | [Inowans| Maken- | lNpopon- | Macca Conepmxanne n3apecy, JpdexT
BOOM- | Opolle- | MANBHOE | WHUTENb- (c 3ar- Mr/n OMHCTKH,
Tenb- | HMA, ra | pabouee |HocTh UM- |py3koi), %
HOCTD, naBne- Ka, 4 T B HCXOOHON | B dHILTpAa-
M HHe, MIa BOJIE TE
45 100 0,6 8...16 10,9 246.,.367 11... 46 96...87
90 100 (,6 8...16 10,9 202...464 41...176  80...62
150 100 0,6 8...16 10,9 148...513 46...213 69..58

[To pesysibTatam uctbiTanuil pewennem MurBosxosa CCCP GuisTphi Gbl-
I PCKOMEH/IOBAHBI K CEPHHHOMY MPOM3BOJICIBY, a B 1984 r. uM Gbura npu-
CBOCHA liepBas KaTeropua kavecrBa. OQHAKO ONBIT OCBOCHMA HOBOM MpoO-
JYKUMH Ha CHCTEM4X KaneibHOro opowreHus B MoJIaBHH nokasasn, 4to
H3-33 HEKAYECTBEHHOIrO M3rOTOBJIEHHS OTAEJIBHBIX JIPEHAKHBIX KaCceT, Hapy-
IEHMA NpaBuil IKCIUTyatauu GbuUiM ciyuau NONAfaHus 3arpy3ku B CeTh W
BHIXO/IA H3 CTpOS yJiOBUTEHEH reHononucrupona. Hecmorpsa ua atu Heno-
CTaTKH, 2 TaAKXe C/IOXKHOCTH C MMPHIOTOBJIEHHEM KOHIHUHOHHOH MEHOMOJIH-
CTUPOJIHOH 3arpy3ku ¢ rpanyjiamu guamerpom 0,8..6,0 MM B ycioBusx
MEXAHHYECKOro 3aBoaa, CCpUMMHO M3TOTOBJIEHHBIE W 3KCIUTYaTHPYEMbie B
reqenue nouru 10 sier Ha I'puroprononbekoi, PuiGHuukon, [ly6occapekoit
H OPYIHX cHcTemaX (GuILTPhI [OTBEPOMIIH LeecooBpa3HOCTh UX TTPUMEHE-
HHUA M IKOHOMHYECKYIO 3 deK THBHOCTS.

Jlansueniee ycoBeplUeHCTBOBAHHE CPEICTB OYMCTKH BOMAbI JUIA OTe-
YCCTBEHHBIX CHCTEM MUK POOPOLICHHA NMPHBENO K CO3[aHHID, H3rOTOBJIEHHIO
OIBITHBIX ODPasLOB M MCHBITAHHIO B NPOM3BOACTBEHHBIX YCIOBUAX (Ha CH-
cremMe KanenbHOro opouiesust ,,Taspusn™ B KppiMckoi oBmacru) cervarsix
ycranopok @®CC-6 u ®CC-6K (YxpHUMI'uM), ®K-2 (Yxprunposopxos),
MopephusupoBatipix @HC-90 u OL-50A (YxpHUUOC), BuxpeBoro ocser-
marensa OB (CesHUMTMM) u xomBunupoBanubiX ycranopox ,,Kommakr-1"
i, Komnaxt-2” (LHUUKHBP). [lo pesynbratam MCnbITaHHIA HA BOJE OPOCH-
Te/IbHOro KaHana (1abi. 5) K panbHeiiueMy NPOM3ROJCTBY GbUIH PeKOMEH-
nosaubl yeraHoBkH OCC-6K, OK u , . Komnaxt-2”.

B nacrosiiuee Bpems OCBOCHO CepMHHOE MPOM3BOJICTBO JIHILUBL YCTAHOB-
ki ,,Komnakt-2" ¢ puastpom auamerpom 1,0 u 1,2 M. B Heill peanusosana
MHOI'OCTYNCHYATasA CXEMd YJIYYLIEHHs KavyecrBa OPOCHTEJIBHOH BObI MO-
CJIEA0BATEILHO B KPYTOBOM UMKJIOHE, DIIOKe MMK POLHKJIOHOB, Ha NOJIMME]-
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5. Peaynbrarst HCMBITAKMA ONBITHBIX O0PA3LOB BOAOOIHCTHBIX YCTAHOBOK
OTeYeCTBEHHBIX KOHCTPYKimii*

Tun [Mpo-| JdexT OUMCTKH 110 BIBELItH- [ YUucno | Ilpo- |Morepu| Mac-
YCTAHOBKH | HM3BO- HBEIM BeluecTsam, %, npu OTpPHIA] MOJBKN-| HArtopa| ca
- Telb- TelNh- 3a |(hwin-
rens-| Cu=500 - | C,=500 —| cpen-| muix ped HOCTH | uukn, | Tpa,
HOCTBD, — 1000 - 1000 Hui | 3yneTa-| uukna,| Mlla KI'
M /4 MI/ 11 Mr/n TOB g
PCC-6 35 36,6 18,3 17,0 2 4 0,05 80
DCC-6 K 34 27.4 33,6 30,2 ¥, 4 0,05 80
- Komnakr-2"
(D=0,4 m) 5 70,4 69,0 60,2 - 8 0,10 90
G®HC-90 73 7.4 7,2 8,8 8 4 0,05 110
ML-50A 52 2.7 10,0 5,2 9 Henpe- 0,10 75
PHIB-
HB1
DK 102 33,0 34,5 28,5 3 0,17 0,08 120

* Wr-aa xoucrpykrusubIX Henonagok OB-50 (npomasomurensuocts SO m” [u, Mac-
ca cunbrpa 472 Kr) He ypanock B mpolecce McNbiTauMi BBecTH B pabouuit pemum,
P

HOM CeTKe ¢ AvueiiKamMu pasmepom 150 MKM, B InasanuieM rpaHy/IHpoBaHHOM
[IEHOMONUCTHPOIIBHOM ciloe M TpyOuarom dpunsTpe ¢ 0OMOTKOH H3 NOMHITH-
JIEHOBOTO X0JICTd ¢ lopamMu pasmepom 50...300 mxm.

Ipu npoussoymrenstoctd no 30...35 M7 [y Takas ycranoBka obecrieus-
BaeT B TedeHMe 8...12 4 apdexkTHBHOCTD ynanenusa u3 poupt 60...80% B3Be-
IIEHHBIX BewecTs (NP COAEPXAHMH HX B HCXoaHoM Bome mo 1000 mr/n).
[Tpu atoM norepy Hanopa 3a GUIBTPALKOHHBIH UMK He npesbiuaior 0,1 MITa.
Bee 32sieMeHTBI YCTAHOBKHM OJIHOBPEMEHHO MPOMBIBAIOTCA 0OPATHBIM TOKOM
OT(WIBTPOBAHHONW BOBL, IOCTYNAlOWEH U3 HApAUIE/ILHO paboTaoMX yeTd-
HOBOK. , KomnakTt-2” MOXHO KOMIUIEKTOBATh [03aTOPOM-BBITECHHTE/IEM
HIH y37I0M ManorabapMTHOTO PpeareHTHOI0 XO03AMCTBa [JIA NepHOIHYECKOH
MOJIH(PHUKALMK 3EPHUCTON 3arpy3KU pacTBOPAMH pPeareHToB. ITO MO3IBOJIALT
HHTCHCHGHLIM POBATH MPOLECC YIANIEHHA MEJIKOIHCIIe PCHON B3BECH,

Hanpieniune noMcku Gosiee IKOHOMHUHBIX H HALIEKHBIX CPEICTB BOJIO-
OYHCTKH 1A MHKPOOPOLUEHHS HAMpPaBJIeHbl HA CHH)KEHHE MEeTayl0eMKOCTH
YCTaHOBOK, YCTPOHCTBO OTKPBITHIX KOMOMHHPOBAHHBIX COOPYXCHHMIl Hero-
CPEACTBEHHO B peryaHpywowMx OacceHHaX HACOCHBIX CTAHUHH MOAKAYKH,
4 TAK)e Ha Cco3JaHHe BOJO3a00pHO-OUMCTHBIX YCTAHOBOK, OCBETIIAIOLIMX
MOBEPXHOCTHBIE BO/bI HENOCPEACTBEHHO B pycie BOAOTOKOB H BOMOEMOB.



YJIK 631.67:628.386

YNYHWEHWE KAYECTBA MOMUBHOW BOADbI
HA OPOCUTENDbHbLIX CUCTEMAX YKPAWHCKOW CCP

T. H. XPYCNOBA, noKTOp CeNbCKOX03ANCTBEHHbIX HAY K
H. 1. SABANWA, kanamnpat cenbCKOX03IANCTBEHHBIX HAYK
M. A. HEPHAR, KaHaupat GMonorudecK My Hayk
B. A.MABACH

Yxpaurckul HayvyHO-uccnedo@artensckuld UHCTUTYT
2U0pOTeXHUKU U Menuopayuu

Hynai-JlHectpoBckas opocuTensiaa cHucrema (1-4 ouepess) 3aHMMaeT
nnowans 29,1 teic. ra. Merounmkom opoiuennsa ciyxur CachiKckoe BOJIO-
XPaHMIIHILE CE30HHOTO PerylHpOBaHif [YHAHCKOM BO/bl, CO3[IHHOE B Ya-
Ille YepHOMOpCKOro TMMaHa CachpIk K onpecHelHoe B TevenHe 1980 — 1981rr.

Hjis npespatieHHA MOPCKOTO CONEHOTO NHMaHa B MpeCHOBOTHOE BOJIO-
XpaHuiMile OGbUIH NOCTPOEHbl [UIOTHHA, OT/ENMBILIAS JIMMAH OT MOPH, BOJIO-
cOpocHOe coopyKeHHe, HACOCHAs CTaHUMA Ui cEpoca Boabl B MOpe, CaMo-
TeuHblM KaHanm JlyHal — CachlK CO LWI030M B TOJIOBE [UIA ITOAAWH BOJIBI H3
p. HyHnau,

HccnegoBanyua XMMHYECKOTO COCIABA BOMB CACBIKCKOTO BOIOXPAHMIIH-
wa B nepuop, paccosiehMa (1980—1981 rr.) u skcrnyarauum [lynain-JlHect-
POBCKOH oOpocHTensHOM cucrembr (1982—1984 rr.) nokasainu, yro Havasb-
Hag MuHepanu3auua Bopawl 18...20 r/n (auBaps 1980 r.) k miomo 1981 r.
causunach go 1,5..2,0 r/n. Hapyiuenns mmcnerue pckux rpadukoB BOI006-
MeHa IIpHBEJIH K IOBbIllieHHI0 MHHepanu3am po 2,5..2,8 r/n. B anpene—
arycre 1983 r. munHepaimzaumsi cuusmnach go 1,1 r/n, a B Mecrax BOJIO-
3abopoB — mo 1,1..1,3 r/n. B cBA3K ¢ HU3KHMKH Y POBHAMH Boipl B p. [y-
HaW ¥ ManoBojabeM B repuop ¢ uwna 1983 r. no ¢erpany 1984 r. pyHai-
cKasg BOJOA B BOLAOXpaHMWIMIE HE MOCTYNajyia, H MMHE PATH3ALUA BHOBb ITOBBI-
ewnacs ¢ 1,1...1,2 mo 1,7..2,1 r/n, a B Mmecrax Bommo3zabopa — ¢ 1,2...1,5 go
2,6...2,8 r/n.

Bopma M3 BopoxpaHwiMia XIOpHOHO-HarpueBoro tina. CoxepokaHue
B Hell HOPMATBHOH COJBI focTHraer 1,2 mMr-ikB/i1, COOTHOLLIE@HHE HATPHUA H
Kansiusa 2,8..5,9, pH 8,1. Bogy takoro cocrapa mMOXHO HCIIOJIB30BATH Ul
OpOLUGHHA TOJILKO MOCJe Npe[BapHTelIbHOH NOArOTOBKH M cobIIoeHus
KOMIUIEKCd ar pOMENTHO pATHBHBIX MEpPOI pH sITHH,

Jnd ynyvullleHHs KauecrBa Bolsl (HEHTpau3auud cobl H CHMIKEHHA
IENIOYHOCTH) HA OPOCHUTENBHOM cucTeMe OBUTH ITOCIPOeHBI  ONBITHO-3KC-
MepUMEHTAJIbHbIC CTAHLMH JUIA BBEIEHHS CEpHOH KMCIOTEI B BOAY C IIEJIbI0
ee HeHTpaIu3alMH. ITO OTHeNIbHbIE COOPYIXKEeHHA C COOTBETCTBYWIUMMM KOM-
MYHUKAUMAMH (MeTaJUIMYeCKHe EeMKOCTH [UJifi XpaHeHHA KMCIIOThI, Pa3Ber-
BJIEHHAs CETh KHCIOTOBOJIOB, HO3MPYOLIHE YCTPOHCTRA).

B nepeod monoBuHe 1984 r. atmocdpepHbIX OCaIKOB BhIaI0 Gorbiie

HOPMBI, YBEIIHYHIICA IIpHTOK B BOJOXPAHHIHLUIE MHHCPAITH3IO0BAHHBIX BOO
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pex Capara u Kormnpuuka (62 s M°), wro cnocoGCTBOBAIO CHHIKEHHIO
MuHepanu3amuy Boasi ¢ 1,7...2,0 no 1,0...1,2 r/n, a B MecTax Bojio3adbopa —
¢ 2,6..2,8 1o 1,2...1,5 r/n. B Boge npeo6naganu vonsi xnopa (400...600 mr/n)
v Hatpua (300...380 mr/n).

Iocnenume gBa roga HabmopaeTcs NOBHINIEHME IMEJIOUHOCTH BOJbI KaK
B p. Jynait (pH 8,0..8,35), tak u B Cacmixckom BopoxpaHwiuute (pH
8,4...9,2). J10 obbaACHAEeTCA cOpocaMH 3arpsasneHHbIX BOA p. JlyHaH, HHTeH-
CHBHLIM pPasBHTHEM MHKPOMIIOpPbl B CTOAYEH, XOPOILO MPOrpeBaeMoH BOJIE
u cbpocamu B Cachik MMHepalnu30BaHHbIX Bon pexk Korwnbhuixa u Capa-
Ta (Tabn. 1).

1. XuaMueecKHi coctas Boas! 1-# oy

ean [dynaii-InectposcKoit
OPOCHTEILHOM cHeTembl (Mai 19

r.), Mr/n

Bona s Bo-{ Bopa B opocHTENnDb- Bona B no-| Boma B opocHTeNb-
HOXPaHH- HOM KaHaJsie 3a MO X PEHN- HOM KaHale 34
Copep-| mmwme Ca- | THC-2 Ha paccron- Copep- | e Ca- | THC-2 na paccros-
skarme | ceik (Ge3 | HMM OT cTAHUMM ITON- #aHHe | chik (Be3 | HHM OT CTAHUHM ITOJ-
MOKKHC- KHCIIEHHA, M MOIKHC- KHMCNeHHA, M
JICHHA) neHus) [
50 1800 50 1800
CoJ' 36,0 Her Her Mg 67 71 71
HCO., 189 159 143 Na 236 253 253
SO 288 312 348 K 11 11 11
Cl 362 412 393 CymmMa 1254 1293 1294
Ca 65 75 75 coneit
pH 8,36 6,78 7,0

Ilpy nonuse CeNbCKOXO3ANCTBEHHBIX KYIBTYP BOMOH XJIOPHIHO-HAT-
PMEBOrO THIIA CHIIBHOLICJIOYHOM peakuuu c HeGIaronpuATHbBIM COOTHOLLE-
HAEM HATPHA WM KaJIbLUMA HA OTJACIBHBIX MONAX OTMEYAIH 00pazoBaHue KOPKH
u ymnotHenue Bepxsero (0.5 u 0..15 cMm) cnos, cHHXeHHe COEpXaHHA
B HEM KaJIbLHA, YXYALIEHHE CTPYKTYphl. 1A ynyullleHHA XHMHUYECKOro co-
cTapa BOJIbi ObUIO MPUHATO peilieHHE O NPEABAPHTEIIBHOH €€ HCHTPAIH3AIMH
CEpHOH KHCIIOTOH, 4 UIA BOCHOJIHCHHA 3alacoB KaJIbMA — O BHECEHHH
Ha BCH OPOIUIAeMYy0 TUTOLIAAb runca Wik docdorunca.,

Hccneposanmamu YxpHHUMI'uMa (T. H. Xpycnosa, 1979; T. H. Xpyec-
nosa, 1983 u gp., 1977, 1975) ycranoBneno, 410 3 PeKTUBHOCTD IOKHC-
JICHHA BOJBI CEPHOH KHCIIOTOH [0 HEHTPAIbHOH peaKklHH 3aBHCUT OT IUIO-
AgH M 1POIOJIKHTEIBHOCTH B3aUMOMEHCTBHA BOJIbI C BO3[IyXOM, OETOHOM
M 3eMJIAHBIM pYCIIOM, TEMIEpaTtypHOro pexama, Hcexopvoro pH Boawi,
[IPOMAOJIKHTENIBHOCTH €€ TPaHCHOPTHPOBAHHA, CHHXPOHHOCTH MOJlayd  BO-
Jbl B ceth M pasbopa. llonHoe cmeluuBaHMe BOABI ¢ KHCIIOTOHW AOCTMraeTcs
Ha paccToaHMu 50 M OT MECTa ee BBE/ICHHA.

Ilog Bo3peHcIBHEM CCPHOM KHMCIOTHI peakuusi BO[bl HEHTpaJiM3yerTcs,
O0LLAA ee MUHEpAIH3alMA MPAKTHYECKH HE H3IMEHACTCHA, XMMHUCCKHH COCTaB
yaydwaerca. Ecnm 1o nogkucrieHus B opocuTenbHOH Boje MoH COj, 0Oy-
CIOBJIMBAICLIMI 1IEJIOYHOCTH, COHepXanca B Konuuectse 1,2 Mr *3kB/n H
HCO3 p0 2...4 mMr - 9KB/J, TO Mnoche NOJIKHCIeHH I KapBoHaTHbIE HOHBI B
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OpHOBpEMEHHO  H3YUAIH  BJIMAHHE OPOWICHMS MMHE PAIM30BAHHbBIMKY
BOMAMM M3 BOJIOXPAaHWJIMILA HA COJACpIKaHHe WM (PPAKLIMOHHO-T pYINOBOH
COCTAB TyMycd B IOKHBIX YepHO3eMaX IIPH VCIIOBHH BKIIIOYWHHA B CeBO-
obopot Jnwuepibl, OOpasupi NOUB JUIA MCCHENOBAHMA 0TOMPAIK B KOJIX03¢
M. CyBopoBa Tarapbynapckoro paijona Opeccko# ofnacT, rje opoileHue
BeJIH B nepuoji 19811985 rr. BOOK XJTOPHIHO-HATPHEBOT'O THIIA MHHEpa-
nusanmen 1,0...2,5 r/n n pH 7.9...9,1. Konuuectso BBUIMTOH BOJIbI 34 1TEPHOJL
opouieHus cocraBuno 3..4.0 1bic. M /ra, cnoco® noiMBa — HOXK/CBAHKE,
Copepsxanue yrnepoga onpenensiii no metony Tropuna B mMoamdHKauuu
Cumaxcosa, rpynioBod coctas rymyca — ro merojiy Konowosoit 1 Benbum-
KOBOH ¢ onpegesieHHeM (ppaKuiu CBODOJIHBIX H CBSA3aHHBIX C NOJYTOPAOKHC-
JAMH TYMMHOBBIX KHCIIOT, AHAJIM3 TYMYCHOIO COCIOAHWA [0YB  BBIABUII
cnepyrouiee: B BepxHem croe (0...10 cm) HeoponraeMoro I0XKHOro ye pHO3e-
Ma couepxurca 296% rymyca ¢ nocreneHHbM YObBaHMEM BHH3 110 Mpo-
¢umio mo 0,90% (90...,100 cm) (puc. 3). B Bepxem cioe opouaemMoro uep-
Ho3ema cofiepxaurca 3,06% rymyca ¢ yowisanmem Jio 0,87 % B cnoe 90...
100 cMm. B cnoe noussr 30...60 cm 11pyu oporre il 06HA pyxeHO Y MeHbLLIE HHE CO-
nepskanusa rymyca — 1,09...0,99 % no cpasHenuio ¢ 1,27...1,13 % na 6orape. B
Oojee HM3KHX COAX CYUIECTBEHHBIX M3MEHCHMH TyMmyca He Habmwopany.

B obGuiem Bujie BAMAHUE OPOLUEHHA HA TYMYyCHOE COCTOSHHE MOMB OnNpe-
nensierca 3anacamMu rymyca B cnoe 0...100 em. Cypast 1o snavenusam 247 .4 1/ra
Ha HeopowaeMoM uepHoseme u 2485 1/ra npu oporuekny, obumii ero 3anac
Hd OpPOIUACMEIX IUIOMA/IAX HE M3MEHW/ICH, XOTA M IPOH3OLII0 HEKOTOpoe
ero nepepacnpejgenenue no npogpunw. lpu stom B cnoe 0...30 cm Ha natom
rojly OpOLIEHHA CJIabDOMMHEpaIM30BAHHBIMH BOJlAMM 3a11aChl TYMyca BO3-
pocnu co 101,8 no 112,5 1/ra, a B cnoe 30...60 cv ymensimmics ¢ 81,1 10
72,2 t/ra. Ha opoluaeMpix 3emiiAX BOIeACTBHe popMHpOBaHHA Boriee Mol
HOH KOPHEBOH CHCTEMbI JIOLEPHDBI 10 CPABHEHHID C HEOPOLLIACMBIMM 3eMIIA-
MH HOBOODpas’OBaHHE TIyMycd YPABHOBELLIMBACTCH WIH [JAXe HECKOJIBKO
npeobiajaer Haj ero MMHepanusaiMed B Bepxiux cnoax nmouss (T. U. Es-
noxumosa, Il. M. Hosokwionopa, 1980). B cioe 30..60 cM notepu mume-
PANH3YIOLIEIOcHs MHKPOGIIOPOH IyMyca He BOCNOJIHSIOICA 3a CUeT ero HOBO-
0bpazoBaHuA, YTO CTAHOBHTICA MNO- 0
HATHBLIM, €CJIH YUYECTh COCPEAOTOYCH-
HOCTh OCHOBHOM MA4CChbl KOPHEBOH
cHcreMbl JwouepHsl (97 %) B cioe
0..30 cm. Opvaxko npu Gonee M-
TENBHOM OpOUIEHHH 3TOT Mpolece
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CTaDMITH3HpYeETCA. 60 ,/
Hamenenne OGuornpportepmuue-
CKOro pexXMma B OpOILIaeMpiX MOY- 60
100
Puc, 3. Copepxanue rymyca B OXHBLIX 10 20 Jdl
yepnoseMax Ha opoiumacmerx (1) u me- [ymMye. %o

opoingembix (2) yvyacTkax
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BaX OTpakaeTcA TaKxke Ha (PpaKIHOHHO-TPYNNOBOM cocraBe rymyca. Jlau-
Hble, MOJIyYeHHble Ha 00pasuax HeopolaeMoil ITOYBbI, BIIOJIHE THIHYHBI JIJIsA
KJKHOTO YepHO3eMd: I'YMMHOBBIE KHCIIOTHI npeoGnajgaT Hafg GynbBOKHCIO-
TadMH, 10/ CBODOAHBIX M CBA3aHHBIX C HECHIMKATHBIMM OKHMCIAMM KUCIOT
HeBenuka u coctaBiiser 0.4...2,0 % obwero yrimepopa no npodumo. OcHos-
HYH 4YacTh I'YMHHOBBIX KHCIOT COCTABASIOT KMCJIOTHI, TIPENOJIOKUTENBHO
CBA3aHHBIE ¢ KanbiueM. KonuuecTtBo BofopacTBOpMMOro rymyca (5...
30 mr/100 r noyBbl) TAKIKe THMMYHO JIJIs ITHX [IOYB.

Ilpy opowieHMM Ka4yeCTBEHHBIH COCTAB Iymyca MOJABEPralicsi MHaMmeie-
HHIO, YTO B MEPBYIO OYEpE[b CKa3bIBAETCS Ha COMEPKAHHH (DYJIBBOKUCIOT
(8,0...14,5 % obwero yrnepopaa Ha 6orape u 8,3...21 % 1pu OPOLUCHHH), KO-
TOpPbl€é B HACTOALLEE BPEMS PacCMaTpUBaNTCHA Kak HOBOOGpa3oBaHHbIE
MpelIeCTBEHHHKH TYMHHOBBIX KHCIOT WM MNPOJYKTbl OKHCIHTEIbHOM
pecrpykuuu nocnepnux (B, B. Ilomomapesa, T. H. IInorumxosa, 1980).
Mo>HO Ha3BaTh HECKOIBKO BepPOATHBIX IIPHYMH, 00YCIOBJIMBAKILMX [10-
BBILLICHHE COJEPXKAHUA YJIBBOKMCIOT NPH OPOLUICHHH. ITO, BO-NEPBBLIX,
H3MEHEHHE THAPOTE PMHUECKOTIO pexiMa NMOYB, HapyLIaioLiee [PoUece ecrect-
BEHHOI0 4YepeJOBaHHA MEPHOMOB CYXOCTH H YBIIaXHEHHH, HEOOXOOMMOTro
JUISL IEHATYpallHi OPraHuuYecKoro BewlecTBa. B pesysbrate B NMOYBE JUTHTEIIb-
HOE BpeMs COXPaHAWTCA HOBOOOpa3zoBaHHBIE MMPOAYKTbl T'YMHOHUKALMH
(1. C. Oprnos u fp., 1980). Bo-BTOpBIX, B YCIOBHAX c1abOLIEIOYHON peaK-
IIHH OPOCHTEJIBHBIX BOJ, BO3MOXHA [IECTPYKIHA T'YMHHOBBIX KMCIOT 34 CUeT
KHCIIOpoAa Bo3AyxXa fo pynsBokucnor (Mieun u ap., 1973).

HospIieHHe COAEPXKaHKA BOIOPACTBOPHMOIO IyMyca IPH OPOLICHHMH
(5...60 Mr/100 r mouBbI) TAKKE BNOJIHE 3aKOHOMEPHO, NMOCKOJIBKY B HEro
BXOUAT 3JIEMEHThI OPraHHYeCKOro BEIEeCTBA, HAXOAMAIMECA Ha MEepPBLIX ITa-
nax ryMH(HKAUMKH MW M[peAcraBisioiinde cobol Haubonee nabUIbHBIE €ro
opmbl. Uto KacaeTcs ryMUHOBBIX KMCIOT, CBODOIHBIX WM IIPeiolioxu-
TENIBHO CBsA3aHHBIX € R, 03, Tak HasbiBaeMpix OypbhIX I'YMHHOBBIX KHCIIOT,
OCOOBIX M3MEHEHHH B UX COJICPXKAHHHM MPH OPOLLUEHMH He OOHApYXeHo, 34
UCKIIIOYCHHEM HE3HAYHTEJIBHOTO YBEJIMYEHHA MX KOIMHYECTBA B BepPXHEM
cioe (1,8...19% obuwero yriaepoga Ha Gorape u 28..3,1 % [IpU OpolLe-
Huu). [IpM M3yveHUM BIMAHMA OPOLICHHA HA COOEPNKAHME T'YMHHOBBIX KH-
CIIOT, CBA3AHHBIX C KajblIMEM, ODHapykeHo yMeHblleHHe HX KOJIMYecTBa
B cioe 0...30 cm (26,8...30,8 % Ha Gorape u 26,1...27,6 % npu opoiueknn)
M BO3pacraHWe B HUKeNexauwmx cnoax (coorBercrBenno 21,7...20,5 u
32,4..31,7%).

[Tpy OpOUICHMH LUETOYHBIMM MHHEPAJIM30BAHHLIMM BOMAMH XJIO PHJIHO-
HaTPHEBOI'O COCTABA YacTh KaJlblUA, CBA3AHHOIO C TYMHHOBBIMM KMCIOTAMM,
3aMeLIaeTCA HaTpHeM M 00pas’oBaBuUIMECsH JITKOPACTBOPHMBIE FyMAaThl Ha-
TPHsi MHTPUPYIOT BHU3 1o npodunio (J1. C. Opnos u ap., 1980).

Kpome Toro, 0OHapyXeHO, YTO M CAMM KHUCIIOTHI, CBAIAHHBIC C KAJIbIM-
CM, pdHEe CUMTABLUMECH HENOJABMIKHBIMH, CNOCOGHBI NP JIONOJIHUTEILHOM
YBJId)KHEHHH PpACTBOPATBHCS B BOJE M TEM CaMbIM YBETHYMBATH CBOIO Jid-
Gunbhocts (B. B. Ilonomapesa, T. H. IMnothukosa, 1980). Hakonnenue
ITOH (PAKLIMH FYMHHOBBIX KHCIOT, OOJIaIaomei BRICOKHM CPOJICTBOM K
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KaJIbUMI0, B HHIKENEXKAWMUX CIIOAX MOKHO OOBACHHIbL UX KOAryJsiuen [ipH
BCTpeye B MOYBEHHOM Mpodune ¢ KapboHaTHBIM ropH30HTOM.

Takum obpazom, npy OpoILEHHH YePHO3EMOB HKHBIX C1a60MMHEpasIK-
30B2HHBIMHM BOJIAMM C BKJ/IIOYEHHEM B CCBOOOOPOT MHOTOJICTHHX TPas (jio-
uepHnt) oOume 3anacel rymyca B cnoe 0...100 ¢cM He u3MeHATCA, XOTA H 11po-
MCXO[IUT HEKOTOpoe WX lepepacnpefeieHme 10 Hpouin: HAKOIJIEHHE B
cnoe 0...30 cm u ymensuienue B crioe 30..60 cwm.

M3McHeNHA KauecTBEHHOrO COCTABA FYyMyca IHIPH OPOILEHHM 3aKIoYa-
I0TCA B YMEHBILEHHH KOJIHYECTBA T'YMHHOBBEIX KHCJIOT, CBA3AHHBLIX C Kalb-
IMCM, B BECPXHHX H HAPACTAHHM MX COJCPXAHMA B HUXKENEeKAWMX CIOAX,
a TAKXe B BO3PACTAHHM €ro (PpynbBATHOCTH, PACTBOPHUMOCTH K J1aBUITBHOCTH.

[Ipu opollleHHH BOLAMH W3 BOJOXPAHMIMIIA TPOUCXOOHT CBOeoDpas-
HbIH OTOOp — VYCTpaHeHHMe HeyCTOMUMBBIX, HAKOIUICHHE YCTOHUMBBLIX M HaH-
Oonee COOTBETCTBYIOLIMX CIHOKMBUIHMCA HOBBIM TIHIPOTEPMHUCCKHMM YC-
JIOBMAM KOMIOHEHTOB rymyca. B KakoM Mepe 3TOT eCTECTBEHHLIH M He-
M30eXKHBIH NMPOLECC NPUMET OTPHIATEIBHBIM XapaxKTep M CKLKETCH Ha 1o-
NOPOAMH MMOYB — Oyaer 3aBHCETb 0T COOJIKOCHUM KOMIUIEKCA ar pOMeNo-
PATHBHBIX MEpPOIIPHATHH, KOTOpbIE [0/KHBI ObITh HalpaBJieHbl HA BKIOYE-
HHE B CeBOODOPOT MHOTOJIETHMX TpaBs, JIFOLEpHBI, OOOrallienHe MOIJIoman-
IEr0 KOMIUIEKCA KallbliHeM, BHECeHHe OPTaHHIeCKHMX H MMHEpAIbHbIX Y106-
PEHHH NIPH O/IHOBPEMEHHOM YJIYUILICHIH KY€ CTBd NOJIMBHOM BOJIbL.

AHAJIM3 XHMHUUYECKOTO COCTABA BOJHOM BBHITAXIKH NOYBBI HEOPOLLIAEMBIX
YUACTKOB [10Ka3aJl, YTO CyMMa MHHEpPAibHbIX COJIEH B BEPXHHX IO PH30HTaX
(0...30 cm) xonebneres B npeaenax 51,6...91,8 mr/100 r nousst ¥ BbIPABHK-
Baerca BHM3 no npodumo mo 53,2...592 mr/100 r. [lpy opomenmuu Bo3pa-
CTAeT copuepxkaHue cosied BHM3 1o npopunic (50,9...55,9 mr/i00 r nouss: B
cnoe 10...30 em 1 74,0...92,0 mr/100 r — B crroe 30...100 cm).

OGpamaer Ha cebGs BHMMAHME pe3KOE TOBBILLICHHE KONHYCCTBA CONeH
B cnoe 0..10 cm (158,0 mr/100 r), ofycrioBneHHOE BHECEHHEM B INOUBY
npH opouieHH ¢ocdorunca. pH cpensl Ha HeopolIaeMsIX yuacTkax B npeje-
nax usyvaemoro npocdunsa Boszpactaer ¢ 7,30 mo 7,90, npu opoueHun xe 1po-
ucxouT BeipapiHMBanue pH (7,55...7,70) ¢ oaHoBpeMEHHBIM CIBUIOM PeaK-
MM B LLEIIOYHYIO CTOPOHY B BePXHMUX FOpH3OHTAX.

UTo KacaeTcs MOHHOTO COCTABd BOAHOM BBRITHAYKKH, B TEpBYH) O4Epedb
M3MCHACTCA COMEPXKAHHE HATPUS M Xiopa, Y10 CBA3IAHO, N0-BHIHMOMY,
C COCTABOM MOJIMBHOH BOJbl. KomnuyectBO Xilopa npH OPOULIEHMM VBCIH-
winock 10 8...16 mr/100 r nouspr no cpasHenmo ¢ 2...3 mr/100 r na Heopo-
IIAEMBIX yHacTKaX, a HaTpuA — o 2...17 mr/100 r nmoussr, Toria KaK Ha Heo-
pouraemeix yvacrkax — 0,2..0,5 mr/100 r (puc. 4). CyuiecrseHHO M3MEHH-
JI0Ch 1PY OPOLIEHHH pacnpejie/ieHue KalblinA H cynbgaton. Pesko yBennyen-
Hoe cofepxaHue 3THX HOHOB B BepxHeM (0...10 cMm) cnoe obBbACHAETCH, KAK
YKAa3bIBaNoCch Bbile, BHeceHueM docdhorniica,. KonuuecrBo KalbUMA B clioe
10...30 cm ymenbumnocs B 3...4 pasa, a B cyioe 70...100 cm — B 1,5, 2 pasa.
AHANTOTUYHAA TEHICHUMA K NPCHMYILCCTBEHHOH aKKYMVIIALMHE B HHKeE/eKa-
IUMX CIOAX HcCneayeMoro npoduiisa xapakTepia M Ui marius. Kapbo-
HATHBIM MOH B mnouBax He oOGHapyxen. B conepaanuu rugpokapBonarTHo-
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o HOHA W KaJIMA CYWECTBEHHBIX MW3MCHEHMH IpH OPOLICHUM HE OT-
MevaeTco.

Takum oOGpasom, opolleHHe CebCKOXO3AHCTBEHHBIX KYIbTYP BOMOH
IUENIOYHOH pPeaKlHH IMOBBIIIAET LIEJIOYHOCTh IOYBEHHOIO PpacTBOpa M Bbl-
3bIBAET XAPaKTEePHblE M3IMCHEHHS B CONIEBOM COCTABE IOYB, YTO MOXeET OT-
PHIATEITBHO BIIMATE HA KOPHEBYI0 CHCTEMY M YpOXKaHHOCTL pacteHui. B vacr-
HOCTH, TIPH OPOIICHHH ¢ MAXOTHOTO C/NOA I[I0YBBI BBLIMBIBAETCA KAJIBIHI,
[lotepn ero HeO6XOAMMO BOCHOJHATL MYTEM MEPHOIMUCCKOIO BHECEeHUA
B O4BY THIica win pocdorunca.

B wHammx cramgoHapHbix nosesbix onbirax (400 ra) B Konxose
uMm. Kytysona u M. 50-netun Ox1s6psa TarapOynapekoro paiona Opecckoi
obnacTy, 3anoxeHHsIX no ¢ony ¢ocdorunca B no3ax 2, 4, 6 r/ra ¢ mouep-
HOH, KYKYPY30H Ha 3epHO W CHIOC, 03HMOM MILICHHIUECH, YCTAHOBJICHO, YTO
KaJIbIIHH HHTEHCHBHO BHEAPHJICA B IOYBEHHBIH MOIJIOLLAOLINE KOMIUICKC,
3aMelas MarHMi W HaTpui,

KonuuecTBO NOMIOMEHHOro HaTpua npu d1omM cumkanocs Ha 30...40 %.
Bapuanter, ¢ nosamu docdorunca 4 u 6 1/ra oKazanuch NMpakKTHUYECKH paB-
HoueHHbIMH. [lpH mo3e 6 T/ra MHTEHCHBHEH NOMABJIAJIACH LWENOYHOCTH NMOY-
BeHHOro pacrsopa. llonuBbl KynbTYp WMAAAUMMM  YEPHO3EMBI HOPMaMM
MpH BLICOKOM arpodoHe crocoBCTBOBAIM  MONYYEHHI0  XOPOLUMX  Yypo-
kaep  (Tabn. 2), 3acoleHMA M OCONOHUEBAHWs 1OYB HE HABIIIOQAIOCS.

2. ¥YpowaitHOCTh KYAbTYP Ha ONbITHBIX Y4aCcTKAX

Opocu- MuHepanu3aums poasl, rjn ¥po-
KynsTypa I'op TE/ILHAA AUM-

HOPpMa, KoneHanus CpeHan HOCTD,

m" [ra T/ra
Kykypyza na 1983 3700 P N 1,40 5,51
IEPHO 1984 1790 1,18...1,76 1.48 4.85

1985 2200 1,28...1,56 1,42 1,85

O3mumast 1983 1300 1,3..1,6 1,35 3,58
e uia 1984 1300 1,5 1,5 3,58

Ina nosenuenna  3¢GdeKTMBHOCTH HWCNONb30BAHUA  METHO P POBaH-
HpIX 3eMeinb B 30He JlyHan-JlHECTPOBCKOH OPOCHTC/IBHOH CHCTEMBI YKp-
HUUI'uM npemnoxun  wielywluiMe MEpPONPHATHA: MHTEHCHOHUUMPOBATDH
BojloobMeH B BojoxpaHuiniue CachiK Ui CHHXCHMA MMHEpalIu3allHH BO-
Abl ¥ obecneyeHUs CTabMIBHOIO XMMHYCCKOIO COCTABA OPOCHTEIBHOH BO-
Jibl: HA IPOTSXKEHHH  BCEro BereTalMOHHOTO NepHOJa TPHUMEHATDL Aud-
(hepeHIIMPOBaHHbBIC PeXHMbl OpOLLEHHA; COBEpLIEHCTBOBATH CTPYKTYDY
OpOlIaeMBIX IUIOWAMIeH; HachiuaTth ceBooBOpPOTHI JIOUEPHOH W TpaBaMM
(no  35..40%):; 1wmpe BHEAPATL pPAHOHMPOBAHHBIC COPTa W THOPH/IL]
CCJILCKOXO3AHCTBEHHBIX KYJIBTYDP; YBEIHUMTDL J03bl OPraHHYecKMX ynob-
penuit (He menee 20 T1/ra); MuHepasibHbie y0O0peHMs BHOCHTL B BHiE (bu-
3HOJIOTHUCCKH KHCIBIX (opM, KanHiiHpic — B BHJE cyJibdatHmX ¢opm;
MCIOJIB30BATh [UIL OPOLUCHHS BOAY, NpOILELIyIo TNpeJABAPHTC/IbHYIO N0[1-
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FrOTOBKY, Ha BCC OpPOIIAEMBIE IUIOMAOM BHOCHIbL TMIC win ¢ocdoruic.
Bece a10 cnocoBerByer COXpaHEHHI0 M BOCCTAHOBIEHHIO IUIOJOPOAHA OpO-
LLIdeMBIX 3eMeJlb.

Hauunie YxkpHHHI'MMa noprsepxaawnrcs wHabmogenuavu OIeccKoH
THAPOTeOJIOro-Me/IMOPATHBHOM JIKCIIEMIIMHE: 3 NEPHOL OpPOLLIEHHA MHHE-
Pa7M30BAHHBIMH wieNIouHBIMH Bojlamu (1981 — 1983 rr) pH nour yee-
jmanncesa ¢ 7,1 po 7,4, copepxkanne 0OMEHHOTO HATPUA B [MOUBCHHOM [0-
riioulawiieM kommiekce — ¢ 1,4 no 4,0 %; copepxanue rymyca B Iaxot-
HOM cjloe cHH3Hnoch ¢ 2,9 mo 2,75 %, KosxbhdHumMeHT LIEnoYHOCTH BO3pPOC
¢ 0,2..04 mo 1,33...1,60, a xoadpduumenr gucnepcHocTH — B [ABa pa3a.

I'niicoBanue nouys, NOJAKHCIICHHE IMOJIMBHOH BO/Ibl, BHEAPEHHE KOMILICKCA
ArpoMETHOPATHBHLIX MEPOIPHATHH CINOCOBCIBOBAJIO BOCCTAHOBJIEHHIO L10-
JIOPOJIMA MOYB, OPOLLIAEMBbIX C/TAaBOMHHEPAITH30BAHHEIMH BOJAMM.

Tak, no paHHBIM 3KCHeOMIMH, NpoBepeHHoi B 1985 u 1986 rr.. cne-
nyer, uro pH mouBs1 cuMaminca o 7,2, copepkanue OOMEHHOIO HATPHA —
no 3%, ko3pbHIUMEHT QUCHEPCHOCTH — B [Ba pala, cojepkanue obiuero
TyMyca Bo3spocno Ao 2,85 %, kodhpUUMEeHTbl 1UCIOMHOCTH CTAJIH MEHBIIIC
eIHHHLIbI. YBeIHUeHHEe KOoJIHYecTBa cosied B naxotHom cnoe ¢ 0,02 o 0,04 %
HE BBI3bIBAJIO YXYALUEHHS MOUBEHHOI'O IUIOA0POJIHMA.

Takum oOpasom, NpH pa3sBHTHH OPOLICHHA CJICAYET TUIATE/IBHO H3YYaTh
XMMHYCCKHH COCTAB OPOCHTEJIbHOW BO[ABI U NPH HEODXOAMMOCTH pa3spa-
OateiBaTh CIIOCOGBI MOArOTOBKH K NONUBY. OueHb BAXHBIM OCTACTCA BOMPOC
BHEJIPCHHA MPH 3TOM KOMIUIEKCa arpoMesIHOPATHBHbBIX MEpOINpHATHH, Ha-
fPaBJICHHBIX HA COXPAHEHHE IUTO0POJIMA MOYB,

YK 626.810

YCNOBUA NPUMEHEHWA ANA NONWBA BOL
MOBLIWWEHHON MUHEPANU3AUUW

O.T. TPAMMATUKATHW, n0KTOp TEXHUYBCKMX HayK

BeecorwsHbid HayyHo-uccnedoearenscikcull UHCTUTYT
2UGPOTEXHUKU U MEnuopayuu

HeobxomuMocTs  HCIONB30OBaHMA MHHEPUIM3OBAHHBIX BOA [UIA  OPO-
LICHMA BbI3BAHA CJICAYIOLUMMHM [IpUYMHAMH: AeQHUUMTOM 1IPCCHOR BO/DI,
[TOBBILIEHHEM COJEPXKAHHA COJIEH B BOJHBIX MCTOUHUKAX (B fenbre AMy/Iapbu
v Ceippapsd ono pgocturaer 1,5..2,0 r/n), orpoMHsiM 06beMOM JIpeHax-
HO-COpOCHBIX BOa (MacTh HX MoXeT ObITh MOBTOPHO WCNOJIb30BAHA [UIA
OpOLICHHA) . '

OTBeTHTH Ha BONPOC, KaKoC KOJHYECTBO COJIEH felact BOJY HEnpu-
FOOHOH YISt NMOJIMBA, YUMTBHIBAs TOJIBKO KOJHMYECTBO H COCTAB COJCH, Hejth-
3. HeobGXomMMo yuHTBIBaTH YCIOBHS, B KOTOpbIX OYAET NPHMEHATHCA BO-
a HOBBIWEHHOH MHHepanu3anuu. K TakuM yonoBUAM OTHOCATCA: IPaAHYIIO-
METPHYECKHH COCTaB [OUBBI, e¢ BOMHO-PHIMYECKHEe, (DHIUKO-XHMHYECKHE
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H XMMHMYECKHE CBOHMCTBA, KJIMMAT, JIPeHHPOBAHHOCTH TEPPUTOPUM, IMybHHA
3aj/lerdaiMA IPYHTOBBIX BOM M CTENEHb HX MHHECPATH3AIHH, ClIOCOD OpoLLieHHA,
PEeAMM OPOLUEHHA H BHoNornuecKke 0CcobeHHOCTH OpOLIIAEMBIX KYJIBTYD.

O1 rpaHynoMeTpHYecKOro COCTaBa HOYBL! 3aBHCHT CTENEHb aKKyMmYy-
NAIMH B HeH COJIEH, TOr[ld KaKk B CpPeAHECYIJIMHUCTOH IIOYBC IIPH HCNOJIb-
3J0BaHMH Ui OPOLUEHMS MMHEPAJIM30BAHHOH BOObl HAKAIIMBAIOTCH COJIM,
necyaHas MoyBa B AHAJIOTHUYHBIX YCITOBHAX OCTACTCA HE3ACOJIEHHOH

Ha pucyHKe OTYET/IMBO BHJIHA Pa3HHMLd B CTCNEHH 3ACOJIEHMs NMOYBbI 110
XJI0pY IOCHEe MOJHBA MOPCKOH BOJIOH: B CPE/IHECYIJIHHHCTOH NOYBE I11pO-
HCXOOHUT aKKYMYIJIHUHA HOHA XJIOpd, 4 B NECKE €0 COACPALHHC Toj BJITHUH -
HHEM IIOJIMBOB HE H3MEHSeTCA.

Bonbuiyio posib B aKKyMyNslUMH COJIeM B MoYBe Mrpaer knumar B
KAPKOM KJIMMaTe MPOLECC IBANOTPAHCIUPAIIMH NPOTEKaeT MHTCHCHBHEE M
ONAaCHOCTb MOBPEKACHHA PACTEHWH CONAMH, COHEPXKAUIHMHCA B OPOCHTENIb-
HOH BOJ1€, BO3pacTaer

OnacHocrb NOBPEX/IEHHA PacTCHHUH COJNIAMM 3aBHCHT TAKXKE OT BIIAXK-
HOCTH TouBbl. [lonoxmrensHble pesynsTaTbl M BLICOKME YPOXau KYIbTYp,
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PacnpeneneHde HoHa Xxnopa no rayGuHe nouseHHOro MNpodgunf o
(/) u nocne (2) opoiueHHd MOpPCKOR BONOH:

@ = cpenpHecyrJIHHMCTasA NOYBAa; 0 — necku
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MOJIKBAEMBIX BOAOH NMOBBILEHHOH MHHEpPAIN3aIlHH, MOXKHO NOJIYYHTD TONbBKO
NpH  [OJJIEPXKAHMN BJIAXKHOCTH MOYBBI He HMIKE Iipe[ena IepeIBHKeHHA
BOJbI B MOUBE B BHAe Kanmwiisphbix Tokos. B onbitax O. I'. I'pammati-
katu M 3. 3. llyrauGora (1979) pacrenus O3MMOH MILEHHILbI MPH MOJIH-
BE MOPCKOH BOJIOH HOPMajibHO pPa3BHBAIHCh B YCIOBHAX ONTHMAJIBHOTO
peXHMad OpOLIEHHA, HECMOTPA HA TO 49TO COJEpPIKaHHe B IOMBE HOHA XjiIOpa
nocturano 0,1 %, 1. e. 6puio B 10 pa3 Beie 1011y CTHMOTO.

[TepcnexTMBHBIE CITOCODBI NOJIMBA MAHEPAJIMB0OBAHHOH BOMOKH paspabora-
Hbl HE[OCTATOYHO, [IPEAIIOYTEHHE CJICAYEeT OT/ABaTh ITOBEPXHOCTHBLIM CI10-
cobam nosyuea. B iuTeparype HMEHTCA YKA3aHHA O BOIMOMHOCTH NPUMEHEHHA
MHMHEePaJIH30BaHHOH BOJIbI ITPH KaleJibHOM OpOLLIEHHH, 0coB0e MPEHMYLLIECTBO
KOTOPOrO — HenpepbiBHAA ee Mojiaya B KoplieoOuTaeMy1o 30Hy — HO3BOJIACT
136eaTh 10BPEXHICHUs KOPHEBON CUCTEMBI PACTCHHHA.

Kax yreepxaaer P. Copepnanp (1982), nocrynmaroujas ¢ MHHepasiu-
30BAHHOM BOJIOM COJIb [IBMOKETCA Y€pe3 YBIAXKHEHHYIO 30HY H aKKYMYJIH-
pyercsi Ha ee mepudepus, GOnblUas ke WACTh ITOH 30HBI OCTAETCA MeHee
3acosieHHOM. OJIHAK O YBIAXKHEHHAA 30Ha HE 0JIKHA NePeChIXaTh,

CreneHb COJNIEYCTOHYMBOCTH  CEJIBCKOXO3HAMCTBEHHBIX KYJIBTYP Tak-
KE€ MOXKET M3MEHATHCA B 3aBHCHMOCTH OT KJIMMATd, MOYBbI U BO3JIEJIbiBae-
MbIX Hd OPOLUAEMBbIX 3EMIISIX COPTOB. JTHM M 0ObACHAETCA HEKOTOPOE pac-
XOX/IeHHE B OLICHKE CTEIEHH cOJieyCToHYMBOCTH KyasTyp. Hampumep, xinon-
yaTHUK 110 Kinaccuduxkamm Y, boiko (1967) nonagaer B kiacc cnabocosie-
YCTOMMMBBIX KYJIBTYP, TOT[A KA4K COBETCKHE CITEUHAIIMCTBI OTHOCAT €ro K
KyJIbTypaM CO CpeiHeH COJieyCTOMUYMBOCTbI, a N0 Kiaccuduxkaund Bax
Hep bepra xnonyatHHK MOMNAJaeT B TPyMIy pACTEHHH C BbICOKOH COJIEYCTOH-
yMBOCTHIO. Hibke npuBeeHbI AaHHbIE O CTENeHH CONEYCTOHUYMBOCTH CENbCKO-
XO3AHCTBEHHBIX KYNbTYP H (PPYKTOBBIX AEPCBLEB

Crenens co- Kyawsrypa
aeycrouyu-
eocTu
Buicokan Kanycra (Hexotopnle copTa), AYMCHBL, caxapHad CBeKna,
TYPHEINC, XMoIMaTHHK

Cpennss OnupkoBoe JicpeBO, HHKHP, (HHMKOBAA nmanLMa, TOMa-
Thl, UBETHasl Kalycra, canaT, kapTodels, MOPKOBL, OIyp-
bl, JIYK, HEKOTOpBIC COpPTa KieRepa, JOUCPHA, ILUCHKUA,
PHC, COPro, oBec, KYKypy3a, NoacosHeYHHK, JICH

CnaGas Fpywa, A0NIOHA, anenscHH, NTHMOH, MHHIANL, [ICPCHE,
JCMIANKKA, dacos, cenbiepe

Yuenwivu Apcrpanuu (Malcolm, Smith, 1971) paspaboraner pexkomeH-
OAaUMHK N0 1PUMEHEHHI0 BOIbI PA3/IMUHOH MHHEpasIM3alMK B 3aBHCHMOCTH OT
CTENEHH CONeYCTOHUHBOCTH pacteHui (tabn. 1). U3 gexopaTHBHBIX ApeBec:
HBbIX HacaXJeHMH Haubonee NEePCNeKTHBHOH [UIA 1NOJMBA BOJIOH, COJIepHa-
men 1,5...3,5 r/n conen, okasanach akauua Oesyasn, a Haubonee coneycrom-
UMBOH — TAMAapucCK. ITH KYJIbTY pbl, KaK [OKA34JIM ONbITHI, IPOBEIEHHbIE B
Jlarectane, XOpoLUO IEPEHOCAT INOJIMB MOPCKOH BOJOH C COMEPXKAHMEM CO-
nei 12,5 r/n (0. I'. I'pammatukary, J1. Y. Pamazanos, 1977).
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[lepBpie ONBITHI B HALUCH CTpaHe MO U3YUYEHHIO BJIIMAHWA MHHEPaJH30BaH-
HOH BOJIblI Hd CEJIbCKOXO3THCTBEHHbIE KYJILTYpPhI M MOUBY ObLUIM NMpOBEHEHBI
B. M. Jlerocraessim ewe B 1931 r. Ha ux ocHoBaHMM OH NMpUIIIEN K 3aKIJTIO-
YUEHHIO O BO3MOXKHOCTH M HEODXOOMMOCTH MCIIOIB30BAHNA BOJ], TIOBBILEHHOH
MMHepasiM3aumMy (3HauuTensHo Oonee 1 1) UIA OPOLUEHHA CEITBCKOXO3AM-
CTBEHHBIX KY/ILTYP M [IPOMBIBKH 3aCOJIEHHBIX 3€MeJ1b.

WUccnemopatius, Beinontenubie B Tawaysckom oasuce (Typikmenus) nop
pykosoacteoM H. C. PaboueBa (1974), nmokaszany, uro MMHEpaJiM30BaHHBIE
BOABI MOTYT OBITH HCIOJNB3OBAHBI /U1 IPOMBIBKH COJIOHYAKOB € OJHOBpE-
MEHHBIM BO3JleNibIBaHHeM pHca. [lpH MCnoNb30BaHWH MHMHE paJIH30BaHHbBIX
BO/1 U1 OPOLUEHHA B YCI0BUAX TYPKMEHUH YPOKAU CENILCKOXO3ANCTBEHHBIX
KymeTyp ONM3KH K YpOXKasM, [OJYYEHHBLIM IIpH TIOJIMBE MPECHOH BOJIOH,
u coctaBisioT 80...96,4 % 3tux ypoxaes.,

B Cpegned A3UM ¢ OpOCHTENIBHBIX CHCcTeM exkerojaHo orsopurca 20...
25 KM® KOMJIEKTO PHO-IPEHAXNHBIX BOL. DTH BOMBI MOLIIHN GBI CIIYKUTh HCTOY-
HHKOM OpOILUEHHSA JUIA HECKOJIBKHX MWIJIHOHOB reKTapor semels, Konnek-
TOPHO-IPEHAXHBIE W LOA3eMHBIE BOJIbl, COMEpPXKalMe 0 5 r/n cosel, MOryT
ObITh MCHOJIB30BAHBI JUIA MPOMBIBKH COJIOHYAKOB M CHJIBHO34COJIEHHBIX 3€-
Mellb, NOJIMBA KOPMOBBIX KYJIBTYP IIPH COOTBETCIBYIOUX NOYBEHHO-MEITHO-
PATHBHBIX YCIHOBUAX TypKMeHMM NpH NMPOMBIBHOM THIE OpOLISHHA, KOraa
Bomonoaua mpeobiajaer Haj MclapeHdeM BOAbI € OpOLIAEMOIQ M0JiA
(K. C. Paboues).

06 3¢ deKTHBHOCTH NONMBA XJIONYATHHKA CBHMIETE/ILCTBYIOT MHOIOJIET-
e onwiTel I'. A. M6parumosa. o panuesim . M. I'yceiinosa (1973), B Ky-
pa-ApaK CHHCKOH Hu3MeHHOocTH Asepbaitpkanckod CCP kosmexTopHo-7 pe-
HaXHAsT CeTh exXerojHo oTBoauT B Kacmmiickoe mope oxono 1,2 miapm m°
KOJJIEK TOPHO-JIpeHa)kHbIX BoJ1, copepxamux 13,9 mun T conedt. C reyeHHeM
BpeMeHHM, KakK NMoKasajy onblT Myranckou OIIbITHO-MEJTHOPATHBHOH CTaHLIHM
AsHUHWI'uMa, nop, BIMAHMEM ITPOMBIBOK M OPOLIEHMA MPOU3OLIIO ONpecHe-
HHE HE TOJIBKO C/IOA MOYBLI 10 30HbI 43palMH, HO U BepXHeH TOJIUH [PYHTO-
BoIX BOJ. Tak, rpexmerpoBas Tomua nousel 3a 40 net onpecHwnacs ¢ 0,5...
1,5 o 0,2..0,5 r/n, a MMHepanu3auua IPpyHTOBbIX BOJ, CHU3WIACh ¢ 25 [0
4..8 r/n. Ha ocHoBanuu MuorojieTHuX uccieposanui I'. M. ['yceitHoB npuxo-
IMT K BBIBOY 0 BO3MOXHOCTH HCIIOJIB30BAHUA ITHUX BOJ Ui OPOULIEHHH.

[TonoxuTesbHble Pe3yibTaThl MOJNYYEHbI ITPH OPOLUEHHH BOOOH XJIOpHI-
HO-CYJIbaTHO-HATPHEBOTO THIA MHHEpanMU3alMeld 10 S5 1/ KOPMOBbBIX KYIlb-
1yp B Kenec-Anapxae (B. . Bakano, C. I1. [Tucmennsii, 1978).

[IpoponxkaloTca HCCHeMOBAHMA MO HCIOIBL30BAHMIO U1 OPOLLUEHHS MOp-
cKOH BOJbl. HoBBIE MaHHple NOJNYUeHB! JTATBMACKHUMM YUYEHBIMH ITPH OpolLLe-
HUM BOJIOH BaITHHCKOro MOpA MHOTOJIETHHX TpaB.

Ha teppuropuu Haweii crpanbl B Bantmiickoe mope Bnagaer 250 pek,
KOTOpBIE €XerofiHo BHOCAT B Hero 472 km® npecHoi Bopsi. Cofiepkanue
conei B Bofie bantuiickoro mops y Geperos Jlarsuu He npeBsiiaer 7...8 /i,
a BO MHOTHX MYHKTaX cOCTaBisAeT 3...5 1/1.

Hecmorpsa Ha [oCTaToyHOE KOJIMYECTBO OCaJKOB, Bbimagamowmx B Jlar-
Buiickoi CCP, norpebHOCTE B OpOlUEHMH KOPMOBBIX M OBOIUHBIX KYIBTYP
3- 1410 63



2. Bauswue noaMBa MOPCKOH BOAOH HA HAKOILIIEHHE ChIPOH
H CYXOM Macchl pACTCHMH TIOUCPHbI

Cripan macca ‘ Cyxas macca
Bopma 1
r ua 1 cocyn| % k :-cun-rpunml I Ha 1 cocya | % K KoHTpOmD

[pecnast (KOHTPOIL) 17.12 100 4,02 100
Mopckasn, %

100 9,84 58 2.44 61

75 10,62 62 2,60 65

50 16,18 95 4,30 107

25 19,34 113 4,92 122

HBIMH MMHEPAIM30BAHHBLIMUA BOJAMH, COAEPKALMMH MAKPO- H MHKpOJJle-
MEHTbI, MOBBIIIAET YPOXKAHHOCTD CEJIBCKOXO03ANCTBEHHBIX KYIIbTYP B TYMHM/I-
HBIX panOHAX.

Ha ocHoBauMM 3KCIEPHMEHTAJIBHBIX HCCICOBAHMH MOJKHO NPHHTH K
BBIBOJ1Y, YTO BHECEHHE C OPOCHTE/IbHOM BOAOH MAKPO- H MHKpOY10OpeHHH,
KOrjla COAEepKaHHE MX [OJIBHXHBIX (GOpPM B IIOYBE HEJOCTATOMHO, JLOSIAKHO
cTath 0DA3ATENBHBIM PHEMOM ITPH HCITOJIB30BAHMM VIS OPOLUEHHA BOJ M10-
BbILIEHHOH MHHEpAJIH3aLIHH.

YIK 631.67

UCNOJIb30OBAHUE MMHEPAJNTM3OBAHHbLIX
NOBEPXHOCTHLIX U WAXTHbLIX BOA ANA OPOWEHUA
SEMEJIb HOKHOIro YPANA WU 3AYPAJIbA

H. A. MOCUEHKO, pokTop TEXHHYECKMUX HaYK

CaparoscKkull CenbCKOX03AUCTEEHHBIU UHCTUTYT

I0xHbiM Ypan M 3aypajibe HaXOOATCA B 30HE HEOOCTATOYHOTO YBJIaXHeE-
HHsA, YTO OOYCIIOBJIHBAET HEODXOAMMOCTH INMPHMEHEHHH YBIIaXHUTEIIbHBIX
MEJTHO PALIHA.

M3 roma B rof B 3THX persoHax pacTeT IUIOLUAMb OPOLIAEMBIX 3eMellb
(B Hactoslee Bpems oHa cocraBnser 200 thic. ra), yBeJTHUMBAeTCs pacxojl
IPECHOH BOMbI HA TNPOMBILIJIEHHOE M CEJIBCKOXO3AHCIBEHHOE BOJIOCHabMe-
HHE, @ CTOK peK OCTaeTCH OTHOCHTENIbHO crabunbHeiM. Pactyumi neduumr
NpecHOH BOMbI MOXKET ObITh B KaKOH-TO CIEleHM IMOKPHIT MyTeM HCIOJb30-
BAHHA JUIA OPOLICHUA MHHEPAIIM30BAHHBIX BOJI,

Ha sanapnom cknone IxHoro ¥Ypana (Openbyprekas obnacts) npeumy-
IUECTBEHHO pacClHpOCTPaHeHbl BOJbI CMELLIAHHOIO XHMHYECKOro COCTaBa —
0,5..10 r/n. Ha Bocrowiom cknoue Ypania (Kyprauckas obnacrs) MHHepa-
Nu3auMA 1nogasemMubiX BoJ cocraenser 0,5..3,0 r/i, a B wxKubIX paionax Ye-
nabuuckon obnactu (Kusunecxuit, Aranosckuit, Tpouukwui) pacipocrpa-
HEHbl 3aCOMNeHHbIe BOMb! (3...5, a B oT1e/bHBIX cnyvanx 72 r/n).

B 3aypainbe npeHMyIECTBEHHO XIOPHIHBIC, HATPUCBHIE M HATPHEBO-
KaJibuueBbIe Bo/ibl MuHepanusawmen 3...30 r/n (3anmapxas vacrs Kypranckon
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obnactu), pexxe 70 r/n (3aroBosnse). C BO3pacTaHMEM pacxoda BOMbI [UIA
BO/IOCHADXEHMA H JIOKAJIBHOIO OPOLUEHHA 3AMAchkl MO 3eMHBIX BOJI Ha HkHOM
Ypane nocrosiHHO yMEHBILIAIOTCS.

OcobeHHo aKTyalleH BOIMPOC O BO3MOMKHOCTH HCITOJIb30BaHUA MHHE paJTH-
30BAHHBIX BOJ (IOBEPXHOCTHBIX M WAXTHBIX) wiA Yensbunckon obiacT,
Ifl¢ yxe CeHuac pe3Ko OllyulaeTcs AedpuuuT BomubiX pecypcoB (A. A. Jlepun-
rep, 1985).

PaccMOTpUM OIBIT MCIIONB30BAHKA WAXTHRIX BOJ [UId opoliuenus Yens-
OrHCKOro OypoyroJibHoro bacceitHa.

[Toutu 33 MATHICCATUIETHUH NEPHON DK CIUIYATALMM LIAXT BBIACHWUIIOCH,
yTo eXeropaHo GecroynesHo cOpachiBaetcs B pexd 15...20 MIH M° MAXTHBIX
BOJl, KOTOPBIMH MOXHO 0bUl0 OBl OPOCHTB, KaKk MMHHUMYM, 8...10 1bhIC. T2
OBOUIHBIX ¥ KOPMOBBIX KYibTyp. lllaxrHbie Bojp HpPeHMYILeCTBEHHO THIPO-
KapOOHATHOIO cocCTaBa MMHepanu3auued menee 1 r/n. Tak, no JaHHBIM
A. I, Cupmana (1973), cbpocHsie Boasl 1uaxr , Barypunckas”, ,Boctou-
Han”, ,Kanauesckasa”, ,Kpacnocensckana”, Muacckasn”, ,,Oxtabpbckasn”
M ApyrMXx MmeioT MuHepanu3aumio 0,6..0,9 r/nu BnoyiHe npuromHsl Wis o po-
ILIEHHUS .

B NpHropooHOH 30HE WAXTHBIE BOJBI MOBBILLIEHHOW MMHHEPAIM3aIMH
IHIPUMEHIOT [IUTA NOJIMBAa KOJUIEKTHBHEBIX CA[JOB, 2 B coBXo3e , Kanauesckuun—
OBOLUHBIX KYJBTYP. 3[€Ch MCIOJIB3YIOT IPEUMYIECTBEHHO COPOCHBIE BOJIBI
waxrel ,,Oxk1abpeckan™ muHepanusaumen 08..1,9 r/n (A. M. UepHses,
A. II. CmupHos, 1976). Obwas nnowaas opomennss 40 ra, Ha Hell ycnelHo
BO3[EJIBIBAIOT KalyCTy CPefHeNnO3[IHIon, TOMATH U Orypubl JU1sa opolieHMs
npuMeHs 0T JoXaeBanmbHylo ycraHoBky JLJIH-70, opocurenpHas Hopma B
cpegHui roj cocraenser 1500...1800, g sacyumusbiit — 2500...2900 m> /ra.
Yuactrox opoiuator ¢ 1961 r., 1. e. Botee 25 mer. CpelHasi ypoOXaHHOCTb
OBOIUHBIX KYJIBTYP 3a 5TO Bpems cocrasuna 21,5 1fra, a Ha 6orape — 3,5 1/ra.
Kakux-nubo oTpuuaTe/ibHbIX nocnencrsui (conoHueBanue u ap.) He HaGiio-
[@j10Ch.

[TostoxuTenbHbIE Pe3yJIbTaThl MOJYYEHBI MpH ITOJIHBE KOJUJIEKTHBHOTO
cajja pabouux waxrel ,Muacckas™ (mmowams 7,2 ra). 3gech XOPpOLIHE Ypo-
’Kau [JaoT IUIOJIOBLIE ACPeBb U ATOAHUKH, @ TaKkKe OBOIM (JIYK, MOPKOBB,
cBeknia M 1p.). CHpocHbie BOABI LIaXThl HCMOIIb3YT ¢ 1963 r. OHU oTHOCATCH
K XJI0pHaHO-cyJibdaTHO-HaTpHeBbIM obien muiepasmzauuen 2,0..3,0 r/m.

B 1974 r. 6p1H oTo6panbl TTpobbl BOABI, M0YB M IIIONOB [UIA CAHKTAa PHO-
IHI'HEHHYECKOH OLECHKHM I1HaXTtHhIX Bojl. ITo pawwpiM ofcnefoBanHusa obpas-
0B, HA B OJHOM H3 HHX fHLA TIeJIbMHHTOB He 0DHapyKeHbl. JTO CBHIE-
TEJICTBYET O TOM, YTO W B 3MMAEMUOIIOIMYECKOM OTHOIIEHHUH BO3MOXKHO
MCIONIb30BaHHE LIAXTHBIX BOM 1A OPOLUEHHMSA CAOBO-ATOOHBIX M OBOLIHBIX
KyJIbTyp Ha Oe[HbIX I0XKHBIX YEePHO3EMaxX JIErKOro W CpefIHero MexaHuve-
CKOT'0 COCTaBa.

Cnepnyer ocob0 NOAYEPKHYTh, YI0 LWIAXTHBE BOJbl KombuHara ,Yens-
OuHcKyrosp” nmoka ewe cinabo HCHoNLIYIOTCA B HAPOJHOM X03sHcTBe 00Ma-
CTH, @ HMX DeccucremMHBIN COpoC B peKM M 03epa HaHOCHT DOnNbLIOH Bpej]

CE/IbLCKOMY XO3AUCTBY.
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B peaynpratre peduumra npecunx Boj Ha HxHom Ypane, no-BHaMmMomy,
uenecoobpasnHo, Kpome cOPOCHBIX BOJ AEHCTBYIOLIMX LIAXT, HCIIOJI30BATH B
KauecTBe MOA3eMHbIX BOLOXPaHWIHIL TAKXe 3aKpPbIThie HWIH 3aKOHCEpPBHPO-
BaHibie WaxTel. B ieTHUH 3acyUUIMBBIM 1epHOJL NpecHas BOJA U3 HHX MOXeT
CIYXHTDb PE3CpBOM JIA NOJIMBA OBOIIHBIX H KOPMOBBIX KYJIBTYP B IIPHIOPO/I-
HOH 30HE. +

Takum o6pasom, B CTENHOH W JIECOCTEIHOH 30HAX PacCMAaTPHBAEMOIO
perHoHa MOJXHO HCIOb30BaTh [UIA OPOLLUEHHA CEJIbCKOXO3ANCTBEHHbIX KYJIb-
TYpP HE TOJIBKO NPeCcHble H MAJTOMHHEPAIM30BAHHbBIE NMOBEPXHOCTHBIE H NOJI-
3eMHbIE BOJIbI ¢ cojiepxanuem coner mo 1,0 r/n, Ho 1 Gonee MuHepanM30BaH-
Hple — 110 5 r/n. Haubonee Ge30nacHO MPUMEHATH TAKHE BObI MOXHO B 30-
HE HEYCTOHYMBOIO YBJIAXKHEHHS HA CPAaBHHICJIBHO XOPOLIO [PEHHPOBAHHBIX
MecYaHbIX M CymecuaHbIX NMoYBax.

3acnyxuBaeT TAKKe BHMMAaHHA NpeUloXKeHHEe O NOBTOPHOM HCIOIB30-
BaHUM COPOCHEBIX M JIPCHaXHBIX BOJ Ha 3natonojiiHckoMm ¥ HoBoTpouukom
opoluaeMpix MaccuBax B Antaiickom kpae (10. H. Akynenko, 1975). Copoc-
Hbl€ BO/bI, KaK MeHee MUHEpaJIM30BaHHbBIe, MOI'YT AKKYMYJIHPOBAThCA B
MCKYCCTBEHHBIX BOMOEMAX-HAKONMTENAX HA KAKAOM OPOLIAEMOM YuacTKe
B 3daMKHYTOM Bolooboporte. Yto e Kacaercs [APeHaXHBIX BOJ, OTBOAMMBIX
co 3narononuHckoro ¥ HOBOTPOHIKOIro OpoOILNaeMbIX MACCHBOB BJlOJIb
Tpacchl KynyHAHHCKOro KaHama, TO HX MOXHO pa30aBnsATh MpecHOH BOAOH
u3 p. OBb, 3aTeM IMOBTOPHO HMCIONB3IOBATh [JIA OPOLIEHHA OT/ICJIbHBIX Cellb-
CKOXO3AHCTBEHHBIX KYIbTYP (CaXapHOH CBEKJIbI, MOPKOBH H [Ip.).

[IpornosupoBaHHe CTeneHH 3acoJieHHs aBTOMOP(QHBIX NOYB IO BiIMA-
HHEM OpolIeHHa Haubojiee MOCTOBEPHO UIA 30HbI IOIPY>KEeHHA IHOBEPXHOCT-
HeiX BOJ (mo repmuHonorun B. M. Jlerocraesa), nanmmadTel Kotopoil
nmpeobnajaioT B 3anajiHbiX U UEHTpaibHbIX panoHax Yensbunckon u Open-
Oyprckon obnacre, Ha cesepo-sanage Kypranckoun obnactu (H. A. Mocu-
enko, H0. Il. AuromenxkoB). 3pech ypoBeHb I'PYHTOBBIX BOJL YCTOHYHBO
3ajieraeT Ha fgocrarouHo Oomeiuoi rnyOuue (15..20 m u Gonee) W npu pa-
UMOHAJIBHOM OPOLUEHHH HE MOXET OBITh NOJHAT HA KPUTHYCCKYIO TIIyOHUHY
(1,5...2,5 M OT HOBEpXHOCTH) .

[Tpu opowenun Bopgamu Tuna obekux (0,3 r/n) 3aconenme aBToMopd-
HBIX MOYB C YPOBHEM IPYHTOBBIX BOA A0 2 M Ha 3anage Yenabuuckon ob-
nactu Oyner HaxomMibes Ha yposHe 0,1..0,2%, Ha OoCHOBHOM YacTH Tep-
putopuu Yenabunckont, Kyprancxoit u Openbyprckoit oGnacreit — 0,2...
0,3%, wna Bocroxe Kyprauckoit, UYensbuuckoir u Opeubyprekoit o6-
nacred — o 1,0 %.

[lpn opowenuH Bogamu MuHepanu3zaumen 1,0 r/n H3MEHEHHS MOTyT
ObITh DoJice cylecTBeHHBIMU. 3acolIeHHe MOKeT JOCTHraTh: Ha 3anaje Yens-
OMHCKOH obnactn — 0,2 %, Ha npeobnajawiei YacTy TeppHTOPUU peruona —
0,3..0,6 %, na Bocroke Kyprauckon, Yensbuncikon n Openbyprekoii o6-
nacre — 1,0%. C yBe/THUeHHEM MHHEpPaJM3alUMM OPOCHTENBHBLIX Box (710
2,0 r/n) MHTEHCHBHOCTH CONEHAKOINJICHHS BO3PACTACT.

[lpoBepka BhIAB/IEHHON TEHIEHUHMH HA OPOLIAEMOH IUIOUIA/M C BBICOKM-
MM YPOBHAMH IPYHTOBBIX BOM (HMXHMH CKJIOH Y4YacTKa B coBXo3e ,,Hopo-.
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muacckuil” Uebapkynsckoro paiioHa YensOuuckon obnactv) pana noso-
KUTEJTbHBIE PE3YJbTaThl (C OTPHIATEIbHBIMM OTKJIOHEHHAMH JUIA NAXOTHOTO
rOPU30HTA, BBI3BAHHBIMU, OYEBUIHO, ATMOCE PHBIM OTIPECHEHHEM) .

B pesynbTaTte IpoBe[IeHHBIX HCCIIEOBAHHH MOXHO CJI€JIaTh Clle[lyloLine
BBIBOJIbI.

1. [IporHo3 BO3MOXHOTO 3aCONEHHA I1OJ BIHAHWEM OPOILLEHHA ABTO-
mMopdHbIX nouys lxuoro Ypana u 3aypanbs no cosiebanancoOBOMY MeTOMY
(pazpaGoran asropom M l0. Il. AHTOlIEHKOBHBIM) IMOKasan, 4ro Haubolee
MOJIBEP>KEHBI 3aCOJIEHMI0 BOCTOUHble paioHbl Kyprauckoi, UYenabunckown
H OpeHOYyprckou obnacres.

2. Bnusuue Bop nossiieHHo# (Gonee 1,0 r/nm) W Bbhicokoi (Boiee
2,0 r/n) MMHepanu3aUMH Ha MEJIMOPAaTHBHOE COCTOSAHHE OpOLIAeMbIX aBTO-
MOp}HBIX 1OYB Oyjer Donee WHTEHCHBHBIM, YeM MaJIOMMHE PaJIM30BAaHHBIX
(tumma o6exkux — 150...300 mr/m); B BocTOuHbIX paidoHax Hkxoro Ypana
MHTEHCHMBHOCTD 3aCOJICHUST MOXeT pocturate Oonee 1 % pgaxe B cpegHHE MO
YBJIAKHEHHOCTH Tofbl. B 3acyuumiBsie rofpl (Tem Bojiee UMKIIBI JieT) 3aCO-
JieHHe I[ouB Oyjger Bo3pacTaTh: NPH OPOLIEHMH BOJAMH MMHEPAIH3aLUEH
1,0 r/n — po 2 %, munepanu3zapueit 2,0 r/n — go 4 %.

YIK 628.176

TEXHUKO-3KOHOMWYECKME ACNEKTH HOPMWPOBAHWUA
KAYECTBA OPOCUTENBHOW BOADLI

M. I'. XYPBA, nOKTOp TEXHUYECKUX HAYK

LlenTpanbHeIl HayYHO-UCCNEd08aTENLCKUL UWHCTUTYT
KOMNAEKCHO20 UCNONb308aHUA 8OOHBIX PECYPCO8

B cBsA3M ¢ pasBHTHEM B NOC/IEIHHE rO/ibl TAKHX IIPOrpeCCHMBHBIX CIIOCO-
OOB OpOlUEHHA, KAaK [0X/AeBaHHE UIHPOKO3aXBATHBIMH BBICOKONPOU3BO/IM-
TenbHbIMH MammHamu ,,Operat” u ,Kybaup”, KanesnbHoe, CHHXPOHHO-HM-
MyJbCHOE, BHYTPMIIOYBEHHOE W a’3posoiibHOE, lpobiieMa KauecTBa OpOCH-
TEJIBHOM BOJbI CTana ocobeHHo ocTpoi. Bri3BaHO 3TO TeM, YTO Hapsly ¢ Tpa-
JMUHOHHBIM HOPMHPOBAHHEM CAHMTAPHO-THI'MEHHYCCKHX M XMMMYCCKHX HH-
rpefITMEHTOB B OPOCHTEJIBHOH BOME B 3aBHCHMOCTH OT OpOLIA€MbIX KYJIbTYP
M BHJA TIOYB BO3HMKJIA TAK)Ke HEOOXOIMMOCTE HOPMH POBAHHA €€ KayecTBa I10
B3BELUEHHBIM BELIECTBAM, MHAEKCY CTaOWIBHOCTH, I'MAPOOHOHTAM H HEKO-
TOPbIM JIPYTHM HMHIPEAMEHTaM, [POBOLMPYOIMM YKPYIHEHHE MEIKOIHC-
ePCHBIX YACTUL, MX OCaXKaeHHe B TpybompoBopax M 3dKyNOPKY BOOOBBI-
nmyckoB. [IpMMeHHTENIPHO K BbBICOKOHAMOPHBIM MOKICBAIbHBIM MallIMHAM
HOPMUPYIOIUMMH TapaMeTpaMH SABJIAWTICA KPYNHOCTh M INIOTHOCTh MHHE-
paNbHBIX YACTHL, OKAa3bpIBAIIMX BpelHoe BJIMAHHE Ha paboTy THIOpaBIIMve-
CKMX HacaloK M NPHBOJMALIMX K HX H3HALIMBAHMIO, 33aKYyNOpKe, a CleloBa-
TeJIbHO, K HAPYNUIEHHI0 PABHOMEPHOCTH HCKYCCTBEHHOT'O [AOXIISE.
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[lpu  wucnonb3oBand OGHOXMMHYECKH OYMILICHHBIX CTOMHBIX BOJ JUIf
OpoLIeHUs Ha paboTy BOJOPpACNpelesHTe/IbBHOW CeTH CYIUECTBEHHO BJIMAIOT
MHKpODOHaJIbHLIE TPOLECChl, PA3BUBAIOILMECA B pe3ylibTaTe JIONOJIHUTE ILHO-
ro MOCTYIUICHHS BO3JyXd4 B CHCTEMY Yepe3 HaCOCHO-CHIIoBoe 0BopyjioBaHue,
(hacoHHbIE YACTH M apMaTypYy.

OcoBeHHoCTH HOPMMPOBAHHMA W CAMHM HOPMBI KayecTBa BOJIbI, MCITOJb-
3YeMOM ISl CHCTEM KalleJIbHOTO OpoLIeHus, ocBewaiuces panee (M. T'. XKyp-
Ga, 1982, 1985). Hacrosmas xe paboTa NOCBAIEHA TEXHHKO-IKOHOMH Ye-
CKOH OIEHKC OPOCHTEJIbHBIX CHCTEM, KOTOphle B OTIHWME OT CHCTEM Mpo-
MBIILJICHHOTO M INHTBEBOTrO BOJOCHAOMEHMH [IONMYCKAT 3HAYHTEIIbHO BO0JIb-
LMK [IManas’oH COMAepXaHWsA B BOJE B3BCLIEHHBIX BeulecTB, (PHTOIUIAHK-
TOH4, COJIEH W HEKOTOPBIX JAPYIHX (PHIUKO-XMMHYECKHX HHIPE/IMEHTOB.

[lockonbKy HOPMBI Ka4eCcTBa OPOCHTENBHOM BOJBI HA3HAYAIOT MCXOJA
HE TOJILKO H3 €€ BJIMAHMA Ha TOYBY H OPOLIdeMBIE€ KYJIBTYPbl, HO H U3 Y CIIO-
BHH HAJ/IeKHOCTH paboThl NONMMBHOH TEXHUKH, TO BO3HHKAET HEOOXOAMMOCTh
PelllcHHA TEeXHMKO-J)KOHOMMYECKHMX 3adj1a¥, CBA3AHHBIX C OlpefaeneHuem
3aTpaT KaK Ha BOAOOYMCTKY, TAK M HA BCIOMOTATeNbHbIE MEpPONPHATHA,
MPOBOAMMBIC B MPOLECCe IKCIUIYATAUHH CHCTEM JUIA NOJEPMKAHUA NPOEKT-
HOro pexuma HxX padorei, PAacCMOTPHM 3TH 331auM Ha NpUMEpe CHCTEMBI Ka-
nensioro opowenua (CKO).

[Ipn BpIGOpE CHCTEMBI KamNeJILHOTO OPOLUEHMSA OMMH M3 OIIpeiesisio-
IIHMX MOMEHTOB — BBIOODP 3KOHOMMYECKH 0DOCHOBAHHBIX H HAMEXKHBIX KOH-
CTPYKUMH  KaleJIbHbIX BOMOBBINMYCKOB. YeM kecrye TpeOOBaHHA K pPaBHO-
MEPHOCTH TMOJIMBA BOLOH M3 NOBEPXHOCTHBIX 3arpA3HEHHBIX BOAOMCTOUYHM-
KOB, TeM CJI0XKHEee pellinTh 3agavy 1o ee owicrke, Kak nmoxkasanu Haum Mc-
CIICIOBAHMU A, CHU3HTh TPeOOBAHMS caMOpEry/MpyeMbIX KaneJbHHIL K BOJIE
MO B3BeWICHHLIM BeilecTBamM (mne Gomee 30 mur/n) m muppobuoHTam (o
5 MI/31) MOKHO myTem NpOGUIAKTHYECKHX H BOCCTAHOBHTEIBHBIX 11POMBI-
BOK MOJIMBHBIX TPYBOMPOBOIOB M caMMX KallebHHL B NMPOLECCE IKCIUTYa-
TaUMH OpOCHTE/IbHOH cuctemspl. [lpodHiakTHyeckHe NPOMBIBKH BOJlOpac-
NpefeTMTeNIbHOA ceTH oDecneuHBaloT NMpHHYAMTEIIbHbIA HepeBojl paboThl Ka-
TMENLHBIX BOJOBBIMYCKOB B CTPYHYATHIH pexum. C MoMompio TaKoro npuema
C OIHOBPEMEHHOH MOJIa4YeH B ceTh PacTBOPA XJ10Pa B OT/ICJIBHBIX CIYYasAX yjia-
€TCA BOCCTAaHOBMTbH PpAacxofl YacTH 3aCOPUBUIMXCS BOAOBBINYCKOB., OnHako
H3-32 OpICTpoOro mnepexoja takux kanensHul, xkax Key-meter, ,,MonpaBus-
1A”, Subterain, ,Tupac” u Opyrux, u3 npoMpBHOro B paboumi (xamnens-
HbIH) pexuM, He npepbuuarmoumi 1,5..2.0 muH, 2hheKTHBHOCT BBIMBIBA
HAKAMJIHBAKOUMXCA 3arps3HeHHd BHYTpH TpyD M KaleNbHHI HEJI0CTAaTOUHA.

Ha ocHoBe anajusa rujipaBiuueckuX 3aKOHOMEPHOCTER PaBOThI Karesis-
HHUIl PasiIMuHbIX KOHCIPYKUMH, 0DmEs Hapaborka KOTOPBIX HAa CHCTEMAaXx
B peaJibHBIX yonoBusax jgocturna 106 u (puc. 1), Hamu GbUIH peKOMEHIOBa-
HBI CIICAYIOLME TEXHONOIHUECKHE TTPHEMBbI NPOMHITAKTHYCCKHX TPOMBIBOK

JUIA CaMOITPOMBIBAIOILMXCA KanensHul ,Monpasusa-1A",  Monjgasus-
4AM", Key-meter — paGota nosmMBHOro TpyGOMpoOBOMA € MOCTOAHHBIM KOH-
ueBbIM cOpocom BOAbL npu pacxojie A0 15..20 n/u u nepeBoj KanenbHUll
B CTPYHUATBIH PEKHMM I0CNIE KaXKIOTO MOJIMBA C TAKMM e PACXOHAOM B Te-
12
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Puc. 1. MameneHHe cpefHHX pacXo[loB KameNbHHI BO BPeMCHH [PH PCXHMC pa-
GoThl:

a - M-1B6; 6 — M-1AM; ¢ - KII-4,6; - — — — — BOCCTAHORBJICHHE PACXOLOB Ka-
NejAbHUIL TPH NEPEBOE Ha HOBLIA PCiKUM

YeHHe He MeHee 5 MHMH; HAllOp BOAB B MECTE MOKIIOUEHHsI KaNlellbHML] —
no 0,05 MIla (B mepHojm MOBTOPHOrO BKIIOYEHHMA CHCTeMBl B pabory);

JUIA KaneJbHHll ¢ Heperynupyembim pacxopom KIl-4,6, , Hicrpy™ —
pabora ¢ noBbuuenHbiM (B 1,5...2,0 paza) no cpaBHeHHi0 ¢ pabouum pac;
XO[I0M MPH MCKYCCTBEHHOM IIOBbILEHHH Hanopa B Tpybax B KoOHUE Kax-
J10T0 noJiuea B Tevende S5...10 MuH.

[IpM 1pOEKTHPOBAHMM PEXHUMOB IIOJIHBA CJIC/lyeT YUMTbIBATh H3Me-
HEHME MPOMBIBHBIX PacxofoB Boaossinyckos, [locne oxkoHuanks NMOJIMB-
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HOrO Ce30Ha HAaJ0 NPOMBITH MOJIMBHYIO CeTh C OTKPBITHIMH KOHLEBBLIMH
JaryIIKaMB-KIanaHaMH NpH Hanope BojAbl B rosioBe TpybolpoBOja He
menee 0,2 Mlla, a 3atem — pacTBOpPOM CEepHOKMCIION MedH (KOHIIEHTpalMA
mo umcro# menH 3...5 mr/n) B npucyrcrBud HCl wm H,SO4 ¢ pH=3 B Te-
yenue 0,5 4 npu Hanope pacreopa 0,1...0,15 MIla.

Takue TeXHOJNOrHYeCKHe TIpHEMbl TMO3BOJIAIOT YMEHBLIHTh KAalMTa-
JIOBJIOKEHHA H IKCIUTyaTallHOHHBIE 3aTpaThl Ha CTPOHMTENICTBO Y3/1la BOJO-
OMMCTKH M COOPYXEHHMH [UIfi TIOBTOPHOIO HMCMOJIb30BAHHA NMPOMBIBHBIX BOJI,
HO [pH 3TOM BO3pacTalT 3aTpaTel Ha JKCIUIyaTalMi0 BO[Opachpe/ierH-
TenbHOM cetH. [locnemHHe 3aBMCAT B OCHOBHOM OT IIPOJOJDKHTE/IbHOCTH
crabwibHoH paboThl KameJibHHMI, B KOHKPETHBIX YCIOBMSX HX 3KCIUIyaTa-
IHH.

McnbiTanMa KamleibHHI] B MOJIEBBIX YCJIOBHAX H HX MaTeMaTHuecKas
obpaborka pnaHHBIX NMO3BONANT MONYYHTh pacyeTHble 3aBHCHMOCTH TMpo-
AOJDKUTENILHOCTH cTabuibHOM pabotel kanensHun (fg, 4) OT CpeIHHMX 3Ha-
YeHHH HAYaJBHBIX M KOHEYHbIX MX pacxopoB (Qyc, N/r; Ok, n/r), Hanopa
(Hy, MIa) , Temneparypei  nomusHoi Bomst (7, “C), comepanus B3BellIeH-
HBIX BEIUECTB pAasJIMuHOM JMcrepcHocTH H ycrtoiumBoctn (C,, mr/n). B
obwem ciyvae 31a 3aBHCHMOCTb HMeeT BHJI

rc=ﬁéu.cr gx.-:: JEl’[:r:- Em T,A) (1)

3uauenue A yuMTHIBaeT BIIMAHHE OKPYXaloleH Cpelbl H YCIOBHA 3KC-
IUTyaTallHd MOJIMBHOH ceTH (peXMM mnojMea, crocob MexaypamHou obpa-
DOTKH MOUBHI H JIp.) .

3nauenusn GakTOpoB, NpHBeeHHbIX B dopmyne (1), ObumH nonyveHs: B
pe3ysibTaTe TPOHM3BOJICTBEHHBIX JKCIEPHMEHTOB C KanenbHHIaMH ,,Monma-
BUs#1A”, ,Momuaeus-1B", ,,BHUHUBommonumep-3”, , Taspus-17, ,Monna-
BuA-4AM™, KI14, 6.

MatemarnueckHe mojesid paboThl KanelIbHHL, 3THX THIIOB ObUIH pac-
cuutaHel Ha IBM EC-1045 ¢ nomoupio nporpammsl BMIIP-2P no waro-
BoH perpeccud. [lpu wuuTepBanax BappupoBaHMa nepemennbx: 0,08<
éH,ETQO,lT MIa; 2,5<0,.<4,6 nfu; 6<C,<100 mr/n u 18<T°<
<26 C mia xaneJIbHHL, CaMOMpPOMBIBaIONMXCA ,MomiaBus-4” U HeperyJu-
pyemuix KI1-4,6 (6onrapckoro npouspopctsa) ¢Gopmysibl Il OnpefielieHus
JHAYEHHH /. HMEIOT CJIEIYIOIHH BH]]

Ina M =4AMt.=256,1— 20,5H, 1 +3,3T—0,02C 4-0,904/0xc- (2)
Isn KT = 4,61 = 68,8+ 8 8Hy 1 +4,2T— 0,03C,~0,50,,0/Qxc-  (3)

AHanmu3 mMepbl JIMHEHHOW 3aBHCHMOCTH Mnapamerpa [.0T [pyrux mne-
PEMEHHBIX TIOKa3ajl, YTO 3HAYeHHs MHOXECTBEHHBIX K03dHUHEeHTOB KOp-
pensauuy s ypasHenmit (2) ®m (3) sexar B mnpemenax R=04..0,6,
YTO CBH/ETE/LCTBYET O CpeJIHeH CTeleHH JHHeHHOH cBA3H. OneHka nmo Pu-
miepy noKasajia, YTO OHM aJIeKBaTHbI MOJYUEeHHBIM MaTeMaTHYeCKHM MO-
JETIAM.
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HauGonbuiaa cBA3b CyleCTBYeT MeX/y 3HaYeHHMAMH [ M O /CQkec.
J10 obbacHACTCA TeM, 4T0 Ha (., B CBOIO odepens, Biuawr C,, H u A.

AHaJlornuHeie GopMyJibl BbUIH MOJIYYeHbI [ KaneJbHMI IPYTHX THIIOB.
Mmesn pacuernsie popmynbl, nopobueie (2) win (3) , MOXHO peruaTh clleiyo-
[IIHe TEXHHKO-DKOHOMHMYECKHE 3a/1auM:

a) BbiOpars aKOHOMHYeCKH Haubolnee uellecooOpasHbIA THN KanelbHMIL
(B TOM uMCIIe NpPH 33JIJaHHOM YPOBHE UX HaJIe’KHOCTH) ;

0) HaHTH ONTHMAaJIbHble 3HAYEHHMA HANOpPoB M. H HAUATBHHK CpEeIHHX
pacxooB KaneabHHL 'y ¢ ;

B) BbIGpaTh ONTHMAaJIbHbIH COCTaB COOPYXEHMM OYHCTKH BOMbi, CPEJICTB
aBTOMATHKH, BHeceHHna yo0penuit B CKO B 3aBHCMMOCTH OT KauecTBa BOJibl
B BOJIOMCTOYHHKE.

3ajlauy THNA ¢ pellualoTCa OTHOCHTENILHO MPOCTO, MOCKOJBKY MPH H3BECT-
HOM [ JIErKO ONpeleJiHTh rOAOBbIe 3IKCIUTYaTallMOHHbIE PacXxombl Ha BOC-
CTAHOBHTCJIIBHBIE H Hpﬂd]llﬂﬂKTH‘-!EElCHE NpOMBIBKH, 4 YPOBEHb HAl€XKHOCTH
paboThl NMOJIMBHOH CETH 3aBHCHT OT YMC/a M cnocoDa yCcTaHOBKH KaNlelIbHHIL
Ha opoliaeMoM MaccHBe. OrmMeTHM, YTO 3a/1a4a OLEHKH HANEKHOCTH MOJIMB-
HOH CEeTH C KamneJIbHHIIaMH pasHOro THIA ABJIACTCA CAMOCTOATEIILHON H TaKKe
peliaeTca ¢ MOMOILUBIO TlapaMeTpa MPOIOJDKHMIEbHOCTH HMX CTabDWIBHOK pa-
boThI,

3apauu THNa 6 U & TpeOyIOT COCTaBIIeHMs CTPYKTYPHBIX MOJiesielt OITH-
MH3ALMM, IPHMEPbI KOTOPhIX NPHBEEHbl HA PHC. 2 M 3. YUHTbIBas OCHOBHBIE
COCTABJIAIOLLHE, KOTOPbIE OIpENeAloT KallHTAJIOBJIOKEHHA H 3KCIUTYaTalH-
OHHBbIE 3aTpaThl IPHMEHHTENIBHO K 3aJia¥e BTOPOro THNa, 3amMilem dhopmymy
pacyeTa NpPHBEHEHHLIX 3aTpaT /UJIA OJHOBPEMEHHOI0 MOJIMBHOIO YYacTKa
CKO, p.:

IT=E (KyptKapm +Ky) +Agy +I1p + gy +Dpey + (@ +6) ZK, (4)

MNocroauubie baxTopwl

T r_ [Tporepka
= . 2 I OT paHHYEHHH
= anensHsl |
"ﬁ. i e 13> :“'“ >0,7
2 CKO L i
m
E Umnp _—""—"-‘J
& - ™1 [pomsisnoil

(crpyhvarbii)

s |.I l_"_rli'p_r" I;J:“H | , OTbicKaHKe

I nmin

I S ——— ]

| R

k I B A e T e e
o= S e K e |
L s ety e e B e e il = d

Puc. 2. CpyKTypHad cXemMa onTeMu3anuu paborel nonusuol cetn CKO
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Puc. 3. CrpyktypHas cxema ontumusaimun pabomi CKO, sxknovas HC, OC, BC:

HCII — macocsan cranums Broporo nopsema; OC — owncrunie coopyskeuus; BC — no-
nopacnpemennrensHan cern; CIIB — coopyxemnn mna cbopa H OTCTAHBAHWMA NPOMBIB-
HBIX BOJL

rae Koy, Kypy ¥ K¢ — COOTBETCTBEHHO 3aTPaThl HA CTPOMTENBCTBO # MOHTAXK MOJIME-
HBIX TPYGONPOBONOB, APMATYPEI H KAalleJLHHIL, HX ONpeaesiorT Mo HivecTHbiM Gopmy-
JlaM, YUYMTBIBAlOIUMM o0bem paGoT, CTOMMOCTL MaTepHalla M MOHTaXa 3/IEMEHTOB CeTH
i-ro Bupa; E=0,15 - sHopmarHBHBIR KO3} HUMCHT cpOKa OKYINAEMOCTH CHCTEMBbI}
aHf — COOTBCTICTBEHHO OTUHCIIEHHA HA AMOPTHIAUMIO H TEKYILIHA PEMOHT.

CocrasnsiomniMe 3KCIUTYaTallMOHHBIX 3ATPAT UIA OPOILAeMOIo y4acrka
ONpeeN AT Mo cneayomwum Gopmynam:

QcHeo Qc(Hy s + Th)
Adyy = Iy = : + 3
IH __fm—ﬂnﬂm <+ yYM =0 . 100 - y.m? (5)
e Aqy  — 3aTPaThl HA SHEpruIo BofoNonauy B ceTh; O¢ u He — coorBercrseHHO pac-

xon, M?[ropn, u Harnop, MIla, Boms! B rOIOBe CHCTEMBI; 24 — MECTHBIC M MO JUTHHE
TpyGONpPOBOIOB MOTEPH Hallopa OT NOMKHBHOTO TPYGONPOBOA A0 MECTa PAcloNoXeHHs
Hacoca, MIla; o — crommocts 1 KBT - 4 anexTposHepIruy, p.; ny ¥ Ny — KIJ Hacoca
W pBuratens; Jy ., - 3arpathl Ha pabory HacocHoro o6opyjlOBaHHS Ha yCTaHOBIICH-
HOH MOLUHOCTH,

Inp =NunSup + TeSnocs (6)

me Jpp — 3aTpaThl HAa NPODIIAKTHICCKHE MPOMBIBKH ceTH (C HX YHCIOM B TOA Myp
CTOHMOCTBIO OJHOH NPOMBIBKH Spp) M BOCCTAHOBHTEINbHBIE NMPOMBIBKHM, NPOBO/IMMbIE
2...3 pa3a 3a nonueHOK ce3on; T — NPOAOIDKHICILHOCTD IIONIHBHOTO ce30H1, 43 Spoe —
JATPATEI HA OJIHY BOCCTAHOBHTENLHYIO [IPOMBIBKY, P,

Faam = PN Sy s (7)

rie Jaap — 3ATPATHI HA 3AMEHY Kalle/IbHHL, BLILE/ILIAX M3 CTPOA B Pe3ysiLTaTe Mexanu-
YECKOTO Pa3spyleHus; p — [0NA CMOHTHPORAHHBLIX Ha yYacTKe kamenbHull (orT obiuero
uucna) , TpeGylolnx 3aMenbl; Sy 5 — CTOHMOCTD JaMEHBI OIHOW KAMENBHUIBL, P.

Fpen = ZN;Spi, (8)
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rie Fpepg — 3ATPATHL HA PEMONT TIONHBHOM ceTH, Vj 1 Spj — 0G'BEMBI OTIIEIILHEIX BUIIOB
PEMOHTHBIX paboT H 3aTpaThl HA HHX.

YunrteiBas, YT0 NpH pellennyu 3apay na 6 3snavenus K, Kypy, Ip c H
Oy CYLIECTBEHHO He MOBJIMAKNT Ha 3HaueHus Qy . u Hy,, dopwyny (4)
Ipe/ICTABHM B BHJIE

UefHyy+Zh)o

I, =EN, S, 1
‘ 1,02 10% s

F lpSyp t T/teSpoc + PNkS3am- (9)

Jna onpeneneHus ONTHMAJIBHBIX NpUBEEHHBIX 3AaTPat /[y, HCITOJIb-
3YI0T METOJ], CJIYYAHHOTO MOMCKA, 3AKIIOYAIOLIMIACA B ITOJIYYeHUMH paBHOMEP-
HOH M T'YCTOH CeTKH HaHHbIX 1o BceM daktopaMm: Q. Oxe C o,y T ipH
M3MEHEHHM MOCIEeJ0BATE/IBHOIO NPHPAILEHAA KaxIOro M3 HHX B 33JdHHBIX
rpaHiiiax BapeupoBanus. JUis 3TOro cocTaBIIAIT CieLMAIbHYI0 BIoK-cXemy
U nporpammy pacuera Ha IBM. [locne BrIBO/Ia NnepeMEHHBIX HA [EY4aTh IMPO-
BEPAT MX MPHEMJIEMOCTb MO OTPaHHYEHHIO HM3MCHEHM A HAYATIBHBIX pACXO-
JIOB KameJIbHHUIL:

0,7 < Qy.e/Oxe < 1,3. (10)

[Ipn pelueHud 3afay THINA 6 B CTPYKTYPHYI0 MOJelb OIITHMA3A1IMH
BBOJIAT BJIOK HAaCOCHOM CTAHIMH M OUMCTHBIX coopykeHMH. [Ipm stom 11pu-
BeJIeHHbIE 3aTPaThl, onpejesseMsie 1o dopmyne (9), MOryT BKIIOWTH KaK
oblMe KalMTAJIOBJIOKEHHA M HSKCIUIYaTallMOHHBIE 3aTparkl Ha O0WCTHBIE
COOPYIKEHHs, TAK H BbIpakeHiHble 4epe3 OCHOBHbIE MAapaMeTpbI TEXHOIIOTH-
yeckHe GakTopsl mnpoliecca paboThl OCHOBHBIX OYMCTHBIX COOPYKEHHH.

YIK 626.810:628.326

HOPMWPOBAHUE WU KOHTPOJIb KAYECTBA
OPOCUTESILHOW BOAbI
MU NOBTOPHOE WMCNOJIL30OBAHME
KONNEKTOPHO-APEHAXHLIX BOA4

C. A. COKONOB, KaHanaaT TEXHUYECKUX HAYK

Cowzzunposodxos

OfHO M3 HEPCHeK TMBHBIX 3KOJOIHYECKHX HANMpPABIIEHHH B OpOllaeMOM
3eMIIeMIENTHH — TMEePEeX0o/i Ha MAIOOTXOJHYH TEXHOJIOIHIO ¢ MOBTOPHEIM HC-
MOJIb30BaAHHEM [UIA MOJIMBOB BO3BPATHOIO KOJUIEKTOPHO-APEHAMKHOrO CTOKA.
[To psjry 0ObEKTHBHBIX M CyOBEKTHBHBIX IPHUMH 3TO HalpaBJIEHHe pa3BH-
paeTcsa Hererko. JIocTaTouyHo cka3aTh, 4T TOJIBKO B Cpenel A3MH B eCTECT-
BEHHBIX IOHMXKEHHAX pesbeda COCPe/lOTOYEHB! JECATKH KyDHUYeCKHX KHIIO-
MEeTpPOB KOJUIeKTopHO-IpeHakHbix Bon (KJIB), koTopble NpaK THIECKH HU-
KakK He Mcnonb3yiorca. Cpeny MHOMeCTBA INMPHYHH HEZOCTATOYHOID HCIOJIIb-
30BaHUA BO3BPATHOTO CTOKA MOXHO BBIJICJIMTH ClelyIOLLIHE:!
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) oTcyTcIBME eIMHCTBA HOPMATHBOB HA KAaYeCIBO OPOCHTE/IbHOH BOJIbI;

2) OTCYTCTBMC PerylsipHOrO M CHCTEMATHYECKOIo KOHTpPOJIA KauecTBa
opocHrenbHbix Boj u KJIB;

3) HeAOCTATOK NPAaKTHYECKHX PpacieTHLIX METOHOB peryJjiHpOBaHHA
noBTopHOoTro Hcnosb3osaHust KJIB s opolleHMsa ¢ yueroM KOHKPETHbIX
HOPMATUBOB KauectBa TMOJIMBHOH BOJbl, TEXHOJIOMHM TIOJIHBA, BpeMeHH
M 1.1,

B pabote npeianpuHATa MOMBITKA pPaCCMOTPEeTh HMEHHO 3TH BOIPOCHI.

HopmupoBanne KayecTBa OpOCHTENIBHOH Bompl. PasnooOpasue npHpoa-
HO-K/IMMATHYECKHX, NOMBEHHBbIX, OHOJIOTHYECKHMX, ArpOTEXHHYECKHMX H JIpy-
rMx (axTopoB OOYUIOBHWIO pa3jiMuMe HOPMATHBOB Kd4yeCTBA NMOJIMBHOH BO-
asl. HeoB6xonuMa yHudukanus 5THX HOPMATHBOB KAaK OCHOBA WIs mnocie-
Oywlied OeTajiu3auuy, perMOHAJIBHOH W 30HAJIBHOM KOHKpeTH3auuu. B Ka-
YecTBE OCHOBBI 1eNecoobpa3Ho HCnonb30BaTh Kiaccupuxauuio ®AO (1979),
M3 KOTOPO#H ciieflyeT, YTO MPH MHHEPATH3aLHH opocHTenbHoi Boasr 0,45 r/n
ONACHOCTh 34COJIEHHA [10YB He3HAUMTe IbHasA, IPH YBEJIHYeHHH MHHepaJiH3a-
LMK OMacHocTh 3aconeHus Bospactaer. Ilpu 3xavenu SAR* <6 nns nous,
XAPAKTE PH3YHOUIMXCA MOHTMOPHITOXHKTCMEKTHTOBRIM COCTABOM, ONaCHOCTD
OCOJIOHIICBAHKA [MOYB He3HAauMTeNbHas, npH yBenuueHun SAR* omacHocTb
ocojioHueBanua Boapacraer. KoaopdHuHeHT nNoTeHIHAIBHOH aacopOumm
Hatpusa (SAR) pacomreiBaioT no cieymouemMy ypaBHeHHIO:

Na

SAR* = 1+ (8,4 —pl |
Joscarhgy, | (G4-pHol )

apeck M panee Na, Ca, Mg — KOHUCHTPAUMH HATPHMA, KaNbiUMA H MarHHd B BOje, MI'X
X 3KB/N.

pH¢ paccunThiBaioT Mo BbIPAXKEHHIO
pHe= (pK; = pK{) +p(Ca+Mg) +p (4l). (2)
InAa pacueta TpeX COCTABJAIOMIMX MPaBOH YacTH ITOrO BbIPaXKCHUA

CYylWeCTBYIOT Tabnuubl W rpacgukH. A ynobcrsa MOXHO paccUMTaTh aHaJIH-
THYeCKHEe 3aBHCHMOCTH:

(pK, — pK¢ ) =2,0 ipu (Ca + Mg + Na) < 0,40;
(pK;' — pK.) ~0,21g(Ca + Mg + Na) + 2,1 npu (Ca + Mg + Na)>0,40;
p(Ca+ Mg) = —Ig (Ca+ Mg) + 3,3;
p(4l) = —1g(CO; + HCO4) + 3,0,

e COy, HCO; - KOHUEHTPALMH COOTBETCTBEeHHO KapOGOHAaTHBIX M IuipokapGoHaT-
HBIX HOHOB, MT" * 3KB/N, :

[lpakTHKa CBHJICTENILCTBYET, YTO KaueCTBO OPOCHTE/IBHOW BOIbI ObIBaeT
HEY[IOBJICTBOPUTEJIbHBIM He TOJIbKO TMpH H30bITKE BELIECTB, HO W IpPH MX
fecuimre (Hanpumep, AehHUMT HOHOB Kanbumst). [lo3ToMy ocHOBHO# He-
JIOCTATOK PasnH4yHbIX HOPMATHBHBIX KO3(DDHIUHEHTOB — MArHHEBbIX, HATpHE-
BbIX, COMOBLIX (KaK M HOpMAaTHBOB, NpHBedeHHBIX B Tabnuue 1, 3a uckio-
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yeHHeM OOUIeH MHHEpUTH3AUUH BOJABI 1A T1poliieMbl TIPOHHILAEMOCTH) —
OTCYTCTBHE KOJIHYECTBEHHBIX OLUCHOK MHHMMAJIbHBIX KOHILEHTPALLMH.

Tor xe HemocTarokK npHcyul HOpMarHBaM MHKpodiemeHtoB (tadm. 1),
TdK K4K M3BECTHO, YTO JUIA PACTEHMH M OPraHHIMOB BEChMi He>KenaresibHbl
KAaK H36BITOK, TAK M JePHUUT MUK pOIIEMEHTOR, YYACTBY IOLUX B OHOXHMMU-
YECKHX I1poleccax.

l. Pekomenayembie npefensible KOHUEHTPALHH MHIKPOICMCHTOB
B OPOCHTEnbHON BOAe, mr/n (®AO, 1979)

Mpwu uenpe- | Ipu ucnons- Mpu menpe- | TIpu ucnosn-
PhIBHOM IOBAHHM IO | PHIBHOM JOBAHHN 10
Inement | (mnuTensnomM) 20 neT Ha NoY- Inement | (UmTensHoM) | 20 ner Ha MOY-
BO3OEHCTBHH {, BAX ¢ TOHKOH BO3NEHACTENH | BAX C TOHKOM
M HCIIONIL3O- [CTPYKTYPOH M M MCIIOJIBIO- (CTPYKTYPOR H
BAHHH HA BCex pH < 8,5 BAHHH HA BCEX pH < 8,5
MOYBAX | i noasax
AsmoMHHHA 50 20,0 Keneao 5,0 20,0
Muiums K 0,1 2,0 Caunent 5,0 10,0
Bepunnui 0,1 0,5 JNwruit 2,5 2.9
bop 2,0 2,0 Mapranen 0,2 10,0
Kagmuit 0,01 0,05 MonuG e 0,01 0,05
Xpom 0,1 1,0 Huxens 0,2 2,0
KoGansr 0,05 5.0 Cenen 0,02 2,0
Mems 0,2 5,0 Bana it 0,1 1,0
®rop 1,0 15,0 Ll 2,0 10,0

AHanu3upyda jaHHbie TaGnuuer 1, clelyer oTMeTHTb, YT0 B TOBEPXHOCT-
HBIX MPHPOHBIX BOJIaX MPAKTHYECKH BCE ITepeuHC/ieHHbIE JJIeMEHTbl COle p-
KATCA B KOHIEHTpauuaXx Ha 1...4 mopaaka HWKe. 3TO CBHIETEJIBCTBYET O
HeoBA3aTe/IbHOCTH KOHTPOJIA [AHHBIX MHK POVIEMEHTOB B OPOCHTE/ILHOH
BOJIE, €CJIH BOJOMCTOYHHK UMH He 3arpA3HeH.

KoHTpons KayecTBa OpOCHTENIBHBIX H KOUICKTOPHO-JIPEHAXHBIX BOJ.
A onpepneneHus cofAepkKaHWA B BOJIE HOPMHpPYEMbIX KOMIOHEHTOB (CM.
1a61. 1 ¥ 2) cyuecTtByer HeCKONIBKO pasjIHYHbIX METOMIOB,, KOTOPBIE C JIOCTa-
TOYHOH CTeMeHbl0 YCJIIOBHOCTH MOJKHO pa3[IesiuTh Ha TpajHIMOHHbIE H Mep-
CNEKTHBHbIE.

K mpaduyuonnvim merodam OTHOCATCA B TMEpBYH Ouepe/lb BeCOBbIE H
obbeMHBIE, B TOM UHMCJIe THTPOMETpPHYECKHE, METO/Ibl OIpe/lesICHHA coJiep-
KAHMA B BOJE IJ1aBHBIX HOHOB M HEKOTOPBIX [APYTHX KOMNOHeHTOB. [lpH
COOTBETCTBYIOLIEH KBATHOHKAUMM AHUINTHKA OHHM JOCTATOMHO TOYHBI, HO
BeCbMa TPY/IOEMKH.

Iepcnexrugnsie Merodst, B TOM YHCIE HOHOMETPHYECKHE, CIIEKTPOMET-
PHYECKHE H ApyrHe, TMO3BOJIAIOT CYWECTBEHHO CHM3HTBL 3aTpaThi Tpyna, a
C/Ie/IOBATENIBHO, TIOBBLICHTh YMCIIO U3MEPEHHH 33 OJIHH H TOT X¢ [IPOMEXYTOK
BpeMeHH, YTO BechbMa HeMa0BaX<HO npH Gombiiom obbreme paboT. 3TH MeTO-
apl He TpebywT CcreuHabHOH KBAIHPHKALMH AHAJIMTHKE M JIOCTATOYHO
TouHbl. I'MaBHas HMX CIOXHOCTE — HeoBXOMMOCTH TLIATENBHOHW [pe/iBa pH-
TEJIBHOW NOAroTOBKH (MPHIOTOBJIEHHE ITAJIOHHBIX PaCTBOPOB, TOCTpOCHHE
KUmHOpoBOYHBIX rpadMKOB M JIp.) M peryJisipHblii KOHTPOJIb MPaBHWIbHOCTH
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paboTel (TapHpOBKZ JIEKTPOIOB H NMpHOOPOB CHyCTA ONpele/ieHHOe BpeMs
WM ompefe/icHHbE 06bem HapaGotku). B OymyuieMm sra rpynia mMeTofioB
[IOJI)KHA HaiTH Donee LIMpOKOE MpUMEHEeHHe, TaK KaK CYIEeCTBEHHO COKpa-
WAET TIPOJIOJIKUTEIBHOCTh BBINOJIHEHHUSA XMMHMUYECKHX 4HAJIH30B, 0CODOCHHO
MpH MACCOBBIX Olpefe/ieHHAX. ITO NOJATBEPKIAETCA H IMOAB/IEHHEM B 110-
C/le[IHHE TOfibl ABTOMATH3IHPOBAHHBIX CTAHIHH H CHCTEM KOHTPOIA Kauecr-
Bd BOJIbl, OCHOBaHHbIX HA MCNOJIB30BAHMH IIIaBHbIM 0Opas’oM HOHOMETpPH-
YeCKHUX H KOHIYKTOMETPHYECKHX Npubo poB.

Cospanp ABTOMATH3XM pOBaHHBIE TpUBOPBHI ¢  MMK POIIPONECCOPHOH
TEeXHHMKOH, B OCHOBE KOTOPBIX JIEXKAT CIIEKTPOMETPHUCCKHE M JIpyTrHe aHalu-
tHueckue merofel. Tax, B Colo3runpopojixo3e paspaboraHa cMcTeMa KOHT-
pOIA KauecTBa [peHa>kKHbIX BOJ, KOTOPAA COCTOMT M3 KOMIUIEKTd HOHOCE-
JIEKTHBHBIX WIEKTPOJAOB, 3aKPEIUTEHHBbIX B CNEHAIbHOH Kaccere, IepeKi-
yatens mexkTpooB H pH-mwumBonsTMeTpa (C. A. Cokonos, A. B. 3anues,
1987). Cucrema no3poJisieT B HECKONBLKO pa3 COKpPATUTDh [UIMTEIBHOCTh M
CTOMMOCTh KOMIIOHEHTHBIX OnpefesieHui. Jnsa ee npumeHeHHsA TIpH MOHH-
TOPUHIC [PEHAXHOI0 CTOKA Ha OUBITHO-IPOU3BOJICTBEHHOM Yuactke IUIo-
waapio 20 ra JocraToyHO OJIHOrO NabopaHTa (M3MepeHHsa INPOBOIAT execy-
TOYHO B 5...7 TOUKaxX KOIEK TOpPHO-[IpeHa)HOH CeTH Mo 6...8 KOMIOHEHTaM) .

HcnonszoBaiue COBpeMEHHBIX BBICOKOYYBCTBHTEIbHBIX AHATUTHUYECKHX
METOJI0B, 0COBEHHO NpH ONpefesieHHH MUK pOKOMIIOHEHTOB, HepeaKo IpH-
XOOUT B IPOTHBOPEUME ¢ TOYHOCTBIO U3MepeHusa (ratui. 2), XoTa nociejixue
AOCTHXKEHHA AHAIHTHYECKOIo NpHBOpoCTpoeHHs (CNeKTpPOMETphI IUTa3MeH-
HOH JMMCCHM M [1p.) MMEIOT NMPH BbICOKOH UYBCTBHTE/IBHOCTH H BBICOKYIO
TOYHOCTh. Kpome 1010, OYEBHIHO, YTO ewIH KOHIeHTpauus BeuwecTBa Giu3-

2, YyBCTBHTENLHOCTE H TOYHOCTH AHAMTHYECKHX METOJOB KOHTPOIA
(B. H. Ky3neuos u ap., 1967)

Meton UyBCTBHT @IBHOCTE, % | OTHOCHTIBHAR
Morp emwHocTs, %

Becosoit 100...10°% 0,01
06se MHBIN 10...5 - 10% 0,1...0,2
Konopumerpuueckuit  ciex1po- 50...5-10"¢ I
(hoToMeTpHICCKHA
Honaporpaduueck ui 10107 5...10
CnextporpaduuecKii 104..10% 10...25
lnasmenno-horoMerpriecKuit 5-107...1077 10...30
PaguoaxkTHBALMO HHBIH 5-107%..107% 50...100

Ka K MOpOry YyBCIBMTEJIbHOCTH MeETOJIa, 10  OTHOCHTE/IbHAA  MOrIpeul-
HOCThL MoxeT Bo3pactH o0 100% HesaucHMO 01 TOYHOCTH CaAMOTO
METOJd, [MpH  3TOM aBCOJNIOTHAA MOrpeIIHOCTh OCTAHETCA  IPEXKHEH,
Hanpumep, eciiM uyBcrBMTENnbHOCTh Merofla 1 Mr/il, a M3MepeHHas
KOHIHEHTpauMss 2 wMr/i, TO MCTHHHOE 3HaueHHe Oymer 2*1 wmr/n.
MeHbliee  3uavenwe OyneT OTHAWYaThCA OT M3MmepeHHoro Ha 100%.
B 10 ¢ Bpema npd KOHUCHTpauuW TOr0 e Beutectsa B 1000 pa3
bonbue, 1. €. 1 r/n, OTHOCHMTEnbHAs NOrpPEeHIHOCTh COCTABHT BCEIrO
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0.1 %. EcrtecrBeHHO, ur0 abCONIOTHAA MO PELUHOCTh M3MEpeHHA B 0BOMX
cnyuasix Byser ofMHaKoBO#H. MMeHHO 1109TOMY B TEOPETHUECKOH METPOJIOIHMH
32 OCHOBY OLICHKH TOMHOCTH H3MepeHHH NpHHATA aBCOMIOTHAA [MOTPEUIHOCTD.

MucTpyMeHTansiad TOYHOCTh M YYBCTBHMTENBHOCTH METO/IOB KOHTpO-
N KayecTBd BOJIbl, KaK MpaBWIO, HE COOTBETCTBYIOT peanbHOH TOMHOCTH
M YYBCTBHTE/IBHOCTH METOIOB, MPUMEHEHHBIX B MOJIEBBIX WIHM J1labopaTtop-
Heix ycmoBuax. [lomumo npouero, 310 06bACHACTCA PABNHYHBIMH COCTAB-
JAKIIHMA KOMIOHEHTHOI'O CcOCTaBa TNpUPOOHBIX BOA,  HAXOOAUIMMHCHA B
pasHbIX GUIHKO-XMMHUECKHX COCTOAHHAX (MCTMHHO PAacCTBOPEHHOE, IMYIIb-
rHpOBaHHOe, B3BellleHHOE, KOJ/UTOM/THOe, KOMIUIEKCHOE M /Ip.) M OKa3bIBAK-
X B3aMMHO Mellaliee BJIMAHHE Ha pe3y/ibTal XHMHUECKOro aHamusa.

PeasibHY10 TOUHOCTB WM JIOCTOBEPHOCTH THAPOXMMHYECKOH MH(BOpMaLIUK
MOJKHO OLEHUTh HAa OCHOBAHMH HOIYCTHMBIX pPaCXOXICHUH MEXIy TIOB-
TOPHBIMH KOMITOHEHTHBIMH ONpeJeNieHHAMHM. IJTH PpacXOoX/IeHHA YCTAHOB-
JIEHBI 110 pe3yJIbTATdM MHOrOJeTHUX WHTE pKAJIHDpalHOHHBIX 3KClIepuMeH-
toB (Tadum. 3).

3. JlonycTHMBIe PACXOHACHHA MEK1Y NOBTOPHLEIMH ONpede/icHHAMH
npu XHMHYecKoM ananu3se soast (A. WM. Taspuunan, 1980)

KOMMOHeHTbI | JlonycTHMBIE PACXOKICHNA

AMMOHMIT-HOH llpu C<0,5 mr/n — 0,05...0,1 mr/n; npu C>0,5 mrfn — 20%
Bop (konopumerpu- Ilpn C<5mrfn — 0,1 mr/n; npu C> 35 mr/n — 20 %

YecKOe onpeelieHue)

Bop (o6beMuoc on-  [pu C<20mr/n — 1 mr/n; mpu C> 20 mr/n -5 %

peesenye)

Kamuit-uon Mpu C< 70 mr/n — S wmrjn; mpu C>70mr/n - 8%
Kanwuuii-swon Mpu C< 100 mr/n—3 mr/n; npu C> 100 mr/n-3%
KapGonart-uon 4 mr/n

Maruuii-von Mpu C<50 mr/fn—1,5mrfn; npu C>50mr/n -3 %
Harpuit-noH [lpu C< 50 mr/n — 3 mr/n; npu C> 50 mrfn -6 %
Hurpar-noH Mpu C<5 mr/n — 1 mrfn; npu C>5 mrfn — 20%
CynbdaTt-HoH Mpu C< 25 mr/n — 3.5mr/n;npu C>300 mrin—-3 %

Xnop#ou (o6sem-  [lpu C< 200 mr/nm — 4 mr/n; npu C>200 mr/n — 2%
HOE Olpefie/ieHHe )

Mpumeuvannsu 1 pHOI, runpokapborarson = 10 mr/n. 2. C — KoHUEHTpALIUA.

CrnepyeT OTMETHTb, YTO [aHHbIe TaOIIMIbl NMOJyYyeHbl HAa OCHOBAHHH
Pe3yNbTATOB XMMHUCCKHX AHAJIM30B BOJBI C MNPCHMMYILIECTBEHHBIM HCITOJIb-
30BaHMEM TPafMIMOHHBIX MetofoB. [losTomy NpH nepexoae Ha HepCleK-
THBHBIC METOJbI OLECHKY OCTOBEPHOCTH IMJIPOTEXHHYECKOH HHPOpMALLHH
crieflyeT YTOUHATH, 4 JIAHHBIE TABIIMIGI UCTIONB30BATL B KAUECTBE NEPBOTO
ITpUOITHIKEHH A )

Undopmanysa 0 KauecTBe BOJBI XApaK TEPH3YeIcs ONPEHCICHHOM ITpo-
CTPAHCTBEHHOM M BPeMEHHOH perpe3eHTaTHBHOCTBIO. ECiM Kauecrso KOHT-
POJIMPOBANIM C JIMCK PETHOCTBI0 (ITPOCTPAHCTBEHHOH WIIH BpeMeEHHOH) , BOJIb-
wieit nepuoamuHoctd bakTHueCKHUX (IIYKTYaUuH KOHTPOJIMPYEMBbIX NOKa3a-
Tenedt, To HHGOPMALUA UCKAXKAETCA. ITO CBA3AHO € TEM, 4TO B MOJY4aC MBbIX
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[AHHBIX OyAeT CcofepXKaTbCsl MHOKECTBO BbICOKOUYACTOTHBIX KOMIIOHEHT,
KOTOpble, CYMMHpYACh 10 Y4CTOTE M AMIUTHTY/IE, CTAHOBATCA HEpa3JiHyM-
mbiMu. Takoe ,,nepenyTeiBaHHe” vacTOT HaszwiBalwT Jauacune (R. Blackman,
Y. Tukey, 1958). H3Gexars INHACHHT-HCKAXNKEHHH MOXKHO TOJIBKO OAHHM
MyTe€M: WHTEpBAJl JMCKPETHOCTH M3MEPeHHH [0JUKeH ObIThb MEeHblle YacTOThi
GnyKTYauMin H3Me pAeMOro IapamMeTpa Wil paBeH eH.

OnTHManbHbIA HHTEPBAN JHCKPETHOCTH MOXHO YCTZHOBHMTb 1O YUalleH-
HBIM PEKOTrHOCHHPOBOYHbBIM HAQUIIOAEHHAM C MCIOJIB30BAHHEM METOJIOB
MATeMAaTHYeCKOH CTaTHCTHKH. PauWoHaisHoe wHeno npo® (H3MepeHuH)
N, ecnu pacnpejielieHHe MCCISYEeMOro KOMIOHEHTa alllpOKCHMHpYeETCH
HOpMaJIbHBLIM 3aKoHOM, onpeaensant no ¢popmyne (I'. A. BocrpokHyToB,
A. W. I'aB pumH, 1972) :

st Is 2

rae fg — 3HaveHHe [-pacnpeiie/icHMA CThIOJEHTA NPH JAHHOM YPOBHE 3HAYHMOCTH, O6hiYy-
HO NpUMeHRETCR S5 %-Hbil ypoBeHb (BepoaTHoCcTs 95 %), Torma 15=1,96 ~2; ¢ — cpen-
HEKBAIPATHYUECKOE OTKIOHEHMC; AX — 3agaHHuifli yposeHs ownbkH cpeaHero apudgme-
THYCCKOIO B a06COJDOTHRIX IHAUCHUAX (OH MOJXET COOTBETCTBOBATE OLEHKe 0CTOBCPHO-
CTH HH(POPMALKH, T. €. ONpeAeNATLCA Mo Tabnuue 3 WK ananoruyHsiM obpaiom).

[Ipu norapudmuuecku HOPMUILHOM pacnpe/iesieHHH  HCCIIeYeMOro
KOMIIOHEHTA pPAalfTHOHAWIBHOEC YHCIO HBMEFEIIHH TAK XKE MOXHO ONpecITHTL MO

dopmyrie (I'. A. Bocrpoxnyros, A. U. Taspuiums, 1972) :
r,’ {D’z I."; + 2,553‘ IEJ

ax’lg
Me alg — cpelHeKBafpaTMYeCKOe OTKIIOHeHHe norapudMOB KoHueHTpaumf: Axlg -
nonycTHMas olWnHbKa OueHKH CpejiHero 3HaYeHHA B orapudmax.

N = (4)

Takum o6pasom, oueHkKa ONTHMANLHOrO YMCIIA M3MepeHuH, HeoOXo-
JHMOTO ISl perpe3eHTaTHBHOM  (MpeACcTaBHTCNIBHOM)  XapakTe pHCTHKH
HCCIIelyeMOro KOMIIOHEHTa, OCHOBBLIBACTCA HAa [MOKA3aTeNAX ero Bapwa-
benpHOCTH. EcliM MMeTh B BHIY, 4TO Cpe[lHEeKBAaJlpaTHuecKoe OTKJIOHEeHHe
33BMCHT HE TONBKO 0T 00beKTHBHBIX PakTopoB (NMPOCTPaHCTBEHHO-B peMeH-
HOEe pacnpe[eiieHHe B BOJIHOM cpefie), HO ¥ OT CyObeKTHBHBIX (CTyuanHbIX
OuMbOK) , 4T0, KaK ABCTBYET M3 [AaHHBIX TaGnuubl 3, 0cOBeHHO CymiecTReH-
HO MpH OMNpe/ieSIeHHH MUK pOKOMIIOHeHTOB (BOJIbIIMe OTHOCHTENbHBIE OLIMG-
KH OlpeJIeNieHus1), T0 310 HeOBXOAMMO yWHTBIBATD NIpH oueHke N JUIs 9THX
KOMIIOHEHTOB.

C nomouwsio dopmyn (3) u (4) MOKHO ONpeNesINTh KAK MPOCTpaH-
CTBEHHY10, TdK M BpeMEHHYK ONTHMAIBHYI0 [IHCKPETHOCTh H3IMEPEHHH.
[Ipn 3TOM M3 BCEX pacCUMTAHHBIX PaUHOHAILHBIX WHces W3mepenuii N; onpe-
feIAeMbIX KOMIIOHEHTOB YCTaHaBJIHBawT ontuMmaneHoe N ¢ obecneueH-
Hoctbio 0,95 no pamwxupopanHomy psmy, rae N;<Njs; (C. A. Cokonos,
1985). Bnauauie 370 nienaoT IR MPOCTPAHCTBEHHOTO, a 3aTeM M /I Bpe-
MEHHOTO MHTepBasa ONTHMWILHOH JIMCK PeTHOCTH H3IMEPEHM Olpe/iesifieMo-
ro KOMIUIEK ca MoKa3atesied KauecTBa BOJIbL.
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3navenuit N crefyer [pHICPXKHBATBCSI NPH PEryIipHOM KOHTPOJIE
coctaBa Bojbl. B TO ke BpeMs M3BECTHO, YTO AMIUIUTYA K vacToTa nyk-
TYAlUMH THAPOXMMHYECKHX MAapaMETpPOB, KAK [paBMIIO, BEChbMA CYUIECTBEH-
HO U3MEHAKTCH B TeueHHe ce30HOB ropa. OTmeuaeTcst BOIpacTaHue KOJie-
GaHuid M KOHTPOJIMPYEMBIX MOKasarTeNed KauecrBa BO/bl KOJUIEKTOPHO-
[IPEHaXKHOIO CTOKd BO BpeMsA M MOC/E HHTEHCHBHBIX OC3IKOB U MacCOBBIX
NOJIMBOB. JIMHAMMKA KauyecIBa OPOCHTEIBHBIX BOJ, OIpefeIsierca BOMO-
UCTOYHHUKOM. BuoreHHpie ajieMeHTbl KMeT Goubiie hbI1yKTyalui, Yem rias-
HbI¢ HOHBI.

[TosiyueHHe OLEHOK MOCTOBEPHOCTH W PENpe3eHTATUBHOCTH KOHTPOJIM-
PyeMBIX NOKa3zaTelied KauecTBd OPOCHTCIbHBIX i IPEHAXKHBIX BOJL MO3BOJIUT
Gosice 0BOCHOBAHHO MCIIONIL30BATH pacueTHBIE METOIBI MPOrHO3a HX XHMH-
YecKOTO COCTaBd, a TAKKe INpaBHIIbBHO BEepHMOQHUHPOBATh 3TH METOJbI IO
He3aBUCHUMBIM JIaHHBIM JUIA YCTaHOBJIGHUA WX MOTPELIHOCIH M ['PAHULL TIPH-
MEHHMOCTH B peasibHbIX YC/IOBHAX.

PacuerHas mMofnens peryJMpOBaHHs HCIIOJIL30BAHMSI BO3BPATHOIO CTOKA
KB s opomenns. KoHTposb KauyectBa OPOCHTESIBHBIX H KOJUIEKTOPHO-
NPEHAXKHBIX BOJ (MCXOfHas HHpOpMalMa) W YCTAHOBJIEHHbIE HOPMATHBBI
K4YeCTBA OPOCHMTENIBHOM BOAbl (JIMMUTHPYIOLIAS HH(MDO PMILMA) MO3BOJIAIT
¢ TOMOIIBK pacueTHOH Mopjenu onpeneuts 06peM KJIIB, KOTOpPBIH MOXKHO
MOBTOPHO MCIIOJIb30BaTh [UIA OPOLLUEHHA MyTEeM (MELIEHM ¢ BOJIOH U3 UCTOY-
nuka. (37geck He pacCMATpUBAKOTCH [IpyrHe crocobbl IOBTOPHOIO HCHOIIb-
sosaiusa KJIB, kpome npocroro pasbabneHmH s MCXOIHOM BOJOH, TaKHe, KAK
onpecHeHHe, CEeJIEKTHBHOE 0DeccoIMBanue, yianeine Ormpejie/IeHHbIX BELSCTR
u pobaBlieHHe ApYTrMX U T. [., XOTA B NMPHHILMIIE, 3HaA KOHUEHTPAIHH [1pHMe-
ceil HA BXOHE B CHCTeMY M BBIXOJIE M3 HEe, MOXHO COCIaBHTh JAOCTATOYHO
TPUBHAJIBIBIE pACUeTHBbIC YpaBHEeHMW#, TAK HapiBaeMble KHOepHETHUECKHE
MOJIEITH. )

KoHuenrpauuio BeulectBa (YTO CHAYKMT IIpAMbIM HJIH KOCBEHHBIM HOp-
MaTHBOM KauyecTBa OpPOCMUTEJIBHOM BOjBI) LiefecooOpasio paccuuTath [0
nuddepeHnnanbHoMy  YPaBHEHMIO BOJIHO-BELUCCTBEHHOr0 6ananca, KOTO-
poe SBJISETCH aNlpoOKCHMAalHed TpeXMEpHOT0 YypaBHEHWA MacconepeHocd
nyTeM OCpeIHEHHS NMo obbeMy M MpeHeOpeskenns (BBUIY MasnocTh) M-
¢by3HoHHOH cocraBnsoued. banancopoe ypasHeHHe YI00HO MpeiCTaBHUTh
B C/Ie/LYI0LUEM BHJIE:

 d(CW)[dt = CdW/[dt +WdC[dt = Cop00p * Co:Qoc—CripPlup — CricOnic £

+C0Qrp £ G — SC, (5)
[TpH 3TOM U3 YPABHEHHA BOAHOIO Banaica uMeeM
dW/df = Qﬂp * Qﬂ-ﬂ = QHE_ QT[J =5 Qpp = Qn..l: ilQrp' (6)

3ncck W ~ o6hbem Biard B paccMarpHBaemoM 06beMe JaHHOTO yyacTka (o rioyowune
OT MOBepXHOCTH [0 IyGUHBI MposieraHuAd NOPUSOHTUBHLIX JIPCHKHBIX pY6), M*;
t —Bpemst, cyr; C — KOHUeHTpauus Beldectsa, mr/i; ( - pacxop Bombl, M>[c; HHOEK-
chl ,,0p”"y ,,06”, AP, ,Mtc”, L IP”, HWTP™, WHC O3HAYKT COOTBEICTBCHHO OPOCHTENb
HYK BOMY, OCAlKH, ApcHAKHBIA CTOK, TMOBEPXHOCTHEI CTOK, TIPYHTOBLIA CTOK, TpaHc-
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MHPANMIO W HelldpeHHe ¢ BOOHOM MoBepXHOCTH; # (G — CcKOpOCThL ODMeHAa BELUECTBOM
MEKIY BOAOA M MNMoypoll HIH pacTeHHAMH B peayyibTaATC XHMHYECKHMX M DHOXHMHYe-
CkuX peaxuuit, krfc (nmpu s1Tom 3HaK ,,—" O3HaYaeT, YTO BEIUECTBO MOITIOIIACTCA W3
BObl, 3HAK ,,#” — YTO BELUECTBO M3 MOYBLI WIIH pacTeHHH NEpeXOOMT B BOAHYIO thazy) 3
S - CcKOpoOCTk TpaHcOpMallHM BelllecTBa B pe3ynbTaTe BHYTPHBOIHBIX MPOUECCOB
(mpeumyluecTseHHo aspobHoe WM aHaspoOHoe GHOXHMMHYECKOE OKHCIeHHe), Kr/c.

YuMTBIBaA TPHHATYI OJHOPOMHOCTb (hOPMHMPOBAHMA KayecTBa Jipe-

HaAHOI'O CTOKd, HMEEM
Ca =020

OTHOCHTENBHO IPYHTOBOM cocTaBiswwed £ Cp, 0, IPMHHMAEM:

nepaeblil 8aPUAKT — eClT TIPOMCXOOHUT OTTOK BOAbI B HMXENeXalluue ro-
pH30HTBI, TO —~Cpp =C;

B8TOPOU 6QPUANHT — ECIM IPOMCXOOUT NPUTOK BOJbI H3 HMXKEJIeXKaluX
FOpU30HTOB, TO +(, — BXOOHOH Mapamerp, KOTOpbIH B OOILEM ciyuae He
paBeH C.

Wurerpupyst no speMenn or O g0 ¢ (cOOTBETCIBEHHO MO KOHIEHTpallMy
o1 Co 10 C;) M npuHuMmas, yto G U S MOCTOAHHDBI ¥ He 3aBHCAT o1 C B Teve-
HHE pacuyeTHOro nepuopa Af, nyTeM pasfelieHHsl MepeMEHHbIX I10Jyuaem
AHUIMTHYECKOE pellieHHe, KOTopoe YAoBHO NpeacTaBUTh B ClE[YIOLIEM BH-
ae:

Cr=CﬂrH6/'ijﬂ+an[l _I{wﬂjwt)ﬂ]u (7)

CopVop*tCocVoctP

e Cpp= ~ IS NepBOTO BApHAHTA] (8)

CopVop tCocVoe * CrpVip + P

Ciim = — JUI BTOpOTO BapHaHTta:
np Vop+ Voc~Vuc— Vep+Vep — 8 < ©)
VofW
a=1— _cfr__’_, =Vie*Vapt Ve — JUTH TISPBOTNO BAPHAHTA {Iﬂ]
W, /Wy p* Vrp JUIS Tep P *
Ve=Viet Vap ~ 151 BTOpPOI'o BapHAHTA.

B cnyuae nocroscTBa oObema BiIard Ha yYacTKe B TEUEHHE PacueTHOro
nepuopma Af, 1. e. Wo=W,, yparHenue (7) comepXHT Heompee/eHHOCTb.
lpnmensist npaswio Jlomutans, nmpeoGpasyeM MOMBHTErpaibHBIE Bbipaje-
HiA. B oxoHuaTesbHOM BHjle B ypaBheHuu (7) Boipaxenue (Wo/Wp)® same-
HAeTCA MapamerpoM exp (— V. /Wy).

B dopmynax (7..10) V=0Az, »°; P=GAt, xr; S=SAt, M*; V, —
CYMMapHBbIii 0GbeM cTOKE, M .

Pacuer 3amaca paccMaTpuBAEMOro BeulecTBa B IPEHAXHOM CTOKe P
Ha KOHel[ uHTepBand Af JIErko paccuMTaTh nmo GopMynaMm:

FﬂPr =CfVII.P =CtVe—Vn.c ‘Vrpj

- [UIA MepBOro BapHaH1a; (11)

Fppy=Cy Vap =Ct(Ve— Vo) ~ ANA BTOPOTO BapHAHTA, (12)



JIjist MPOrHO3HBIX PAacHeTOB HEOOXOAMMO 3HaTh BCE MApAMETPhl Y paB-
nenuit. 3uauenua Copn, Vop, Coc, Voe, Ve, Vip, + Crp, KaK NpaBHIlo, H3BECT-
Hpl (MO CNpPaBOYHON JNHUTEpaType, (POHIOBBIM, H3BICKATEJIhCKHM H NPOEKT-
HBIM MaTepuanam M jp.). Hanpumep, uiBectHo, uro B cpentiem Vi, cocras-
nser 2 1/ra BOAb! WA mueHHIpl ¥ 8 1/ra A Kanycerel. OctaibHbIe Napamer-
pot (Wo, Wr, £ P, £ Vip, S, Vie, Viyp) HEOBGX0AMMO OIIpefienuth nyrem mo-
JIeBbIX JKCHEPHMEHTOB MIIMH B KpaHHeM cCiiyuae [0 JIMTE parypHbIM JaHHBIM
0 pe3yJibTaTax HaTypHBIX HaOmiodeHMH Ha aHATOrMYHOM (C NO3HMIIMH (PO PMH-
POBAaHM A KAYECTBA BOMbI) MMAPOME/IHOPATHBHOM YyacTKE.

Onpepenus KOHIUEHTPALMIO BEILECTB, HOPMHPYEMBIX B NOJIMBHOH BOJIE,
MOXHO paccuMTarh BO3MOXHbIL 06bem KIIB V.u , KOTOPbIH MyTeM cMmelle-
HiSl ¢ BOJIOH BOJIOHCTOYHHKA MOKHO HCNOL30BaTh IS O POLLIEHHA :

- C
Vido = Cop=Cop p, (13)
Cup — Cap
e Vgp — ofu@as BomONOjaYa Ha noje; C.Dp — TIPHHATBIA HOPMATHB KOHLEHTpPALHH
BellleCTBA B OpOCHTEIBHOH BOJIE.

JIOJ110 COXpaHeHHbIX BOAHBIX PECYPCOB @ PACCUUTHIBAKOT TAK

a=Vyp/Vop-- (14)
O6bem BO/bI, 3abMpaeMblii M3 BOJOMCTOUHMKA, cocTaBider Vop — V,’lp.
Takum oBpazom, npobnemsr ylpasjieHUMs KayeCTBOM OPOCHTENIBHOM BO-
nbl ¥ noBTropHoOro wucnonbzosaHusi KB pna opoureHMs Henmb3s peluath
Ge3 perjlaMeHTAllMH HOPMATHBOB €€ KaueCcTBAa [UIA KOHK PEeTHBIX PEerHOHOB,
4 TAKJKe KPYIHbIX THAPOMEITHOpATHBHbIX 0OBeKTOB. [jisi 0B0CHOBAHHA Mep
0 ONepaTMBHOMY M JIONIOCPOYHOMY YMpaBlieHHI0 Ka4eCTBOM OPOCHTEIIb-
HpIX BOJ C YUETOM BTOPHYHOIO HMCHONb30BaHKA yacTH ctToka KJIIB neo6xo-
M CHMCTEMATHYeCKMil KOHTpOJIb (MOHHTOPHHT) KauecTBa BOJbl, obecrie-
UMBAIOLLIMM TIPeJXe BCEro HaJIeXKHOCTh (B acmekTe JIOCTOBEPHOCTH U MPOCT-
PAHCTBEHHO-B PEMEHHOH pENpe3eHTATUBHOCTH) T0JIyYaeMOH Hi]OpMalMHK 10
HOpMH pYeMBIM loKasarenam. I1a MHGOpMALHKA HAPALY C IMIPOJIOTHYECKH-
MH W arpou3HuUeCKHMH MapaMETpPAMH OPOCHTEJIBHOTO O00bEKTa CIIYHKHT
OCHOBQGH UIA MOJE/bHbIX pacuyeTOB pErysipoBaHHA IMOBTOPHOIO MCIOJIbL30-
panus KJIB ¢ yuerom 3ajaHHBIX HOpMATHBOB KdueCTBA BO bl
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YJIK 628.37

UCNMONb30BAHUE CTOYHLIX BOA NPWU NOJIMBE
CE/IbCKOXO03AWCTBEHHLIX Yroauwn
B HUKHEM NMOBOJTKBE

N. N. CEPFTUMEHKO, KanawpaT censCiKOX03ANCTBEHHBIX HAYK
BeecowiHoe HayyHo-npouslaadcraeqHoe oG6seduHerHue
no censcKoXxo3IAUdCTaeHHOMY LUCNOMNb308aHUID
croyHsix eod , MNpozpecc”™

KauectseHHbIH COCTaB CTOYHBIX BO[, MCMONIb2YeMBIX [UIA OpOLLUEHHH,
JONIXKEeH COOTBETCTBOBATH Ar pOMEJIMO PATHBHBIM, CAHWUTAPHO-FHIHCHHUYECKHM
H BeTe pHHApHBIM TPeDOBAHHAM.

C arpoMeJIMOpaTHBHOH TOYKHW 3peHHMA INpH OPOLUEHHH 33COJIEHHBIX MOYB
OCHOBHOE€ BHMMaHHe yjensior oOiell KOHUEHTPAaUWH PACTBOPEHHBIX COJIEH
M COOTHOIUEHHI0 KOMIIOHEHTOB KaTHoHHoro cocrapa. [lo obwen KoHueHTpa-
IIMM PACTBOPEHHBIX COJIEH CTOYHbIE BOJIbI MOTYT OBITh pa3sbUThi Ha MATH rpa-
panmit, BoigeneHHbix B. A. KOBIOH /Ui 1IpHPOIHBIX BOJ, /1!

1) 0,5..1,0 (menoutple cOMOBbIE BOABI) — XHMMeIHOpanuu | pas
B 3..5 ner, npombBkKa 1 pa3z B roa, apeHaxHwid orBon 10..15 % Bopo-
3abopa;

2) 05..1,0 (cynbdarHeie) - 710 IKe, HO XHMMEIHOpALMH He
HYKHBI
3) 10..2,0 (cynbdarHpie) — BCe MOJMBBI NMPOMBIBHbIE, IIPOMbBIBKA

1 pa3 B rop, fiperaxupiv otBoj 20...25 %Bm:f,ﬂ:iaﬁnpa;

4) 2,0..3.0 (xtopuaHoO-cynbharHbee) — OpolleHHe IpOMBIBHOE JIer-
KHX [pOHUIIae MBIX [I0YB, NpOMbIBKa | pas B rof, apeHaxHbid orBoj 30...35%
BO03aBOpa;

5) 3,0..5,0 (xmopunHO-cynbaTibie) — OPOLIATE MOKHO TOJBKO TECKH
WM 1eOHHCTBIe II0YBBI, TIOJIMBBI TIPOMBIBHbBIE, KYJIBTYPbI COJeyCTOHUHBbIE,
MoKasaHbl NacTbuiLa, CeHOKOCH ¢ TG UTHOH PaCTHTEIBHOCTbIO, ApeHa KHbIH
oreo 50...60 %.

['pamauum npoBepssiv B NMPOM3BOACTBEHHBIX YCIOBHAX OPOLICHHA CTOU-
HbIMH BOJaMM XHMHMUYECKOH MPOMBILUIEHHOCTH HA MMOYBaX CBETNO-KAlITaHO-
BOH TIOJI30HBI ¢ €CTecTBEHHON ApeHHMpOBaHHOCTHIO B TeueHue 8 jer (1969...
1977 rr.), a TaKKe OpeHAXHBPIMH BOMIMH OPOCHTENbHO-ODBOJHMTEIIBHBIX
cucrem Bonrorpagckoro 3aBojkbAd Ha KaUITAHOBBIX MCXOIHO-33COJIEHHBIX,
OCOJIOHLIOBAHHBIX MOYBAX CpedHe- H TAKEIOCYIIIMHHCTOTO MEXaHHYecKoro
cocraBa B TeucHue S et (1982...1986 rr.).

[Io cooTHOLUEHHIO KATHOHOB B O POCHTENIbHBIX CTOYHBLIX BOJAX MOXET
ObITh BBIJIENEHO TpH TpajldlMK, K4aK 2T0 cejiaHo Jlabopatopued mo uccie-
nopaHUK 3aconedubix mnoye CHIA iss nipupOZHBIX BOJ NMOBBILIEHHOW MH-
He paJTH3aIHH :
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,
= B — Ha BCcex THNMAaxX nNous;
< 10 - Ha nousax cpeaHero me-

R—— ]
(Na + K) :+/ Qﬂ_;‘l{ﬁ‘ XAHHYECKOI'D COCTABA

| < 12 Ha JIErKHX NouBax.

['pajlauuu 1poBepsisii B IKCIIE PUMEHTAJIBHBIX YCIOBHAX OPOCHTEIIBHOM
CHCTEMbI C HCMOJNB30BAHHEM CTOYHBIX BOJI XMMHUYECKOI0 KOMIUIEKCa Ha IUI10-
wamu 11 rTeic. ra B reuenne 19 ner (1967...1986 rr.).

[Ipy Hcnonb30BaHMM CTOYHBLIX BOJ HA MOYBAX APHIHOM 30HBI BOIHHKAECT
HeoOxo/tumocTh KoHTponA pH nomuBHOK BoAbL llpenoyriTensHa HelT pasnb-
Hag wiH cnabokucnas peakuusa soas! (pH 6,0..7,0). [lpenensHsie noka3sa.
Tenn pH 5,5...8,0 (B. T. [loponuna, 1977).

CyliecTBeHHOE 3HAUeHHe B OlNpeielieHHH KauecTBa IMOJIMBHBIX BOJ HMeEeT
THII XHMH3Ma colneH, B ocobeHHocTH coned Harpusi. Hambonee Bpenmas w3
HHX HOpMaJIbHA A cOMIa.

bOoNBIIOA TOKCHYHOCTBIO U1 pACTEHHH OT/THYAKOTCA XJ10 PHIbL M CynbdaThl.
[IpenesnibHbIM 3HaYeHHEM COJIC PXKAHHA XITOPHIOB B BOJAX, ITPHMEHACMbIX JIJ1A
OpPOLUEHHA KAWITAHOBBIX M YEPHO3EMHBIX 1OYUB CYJILDATHO-XJIOPHAHOTO THUIIA
3aconeHun, cunrait 300 mr/n, onrumansisiM — o 150 mr/n, cynsdaros — co-
orsercreeHHo 500 1 300 mr/n. 3HaueHus NpeaenbHbIX MOKA3aTeNeH OTAENIBHBIX
AHHOHOB YCTAHOBJIEHBI C YUETOM NPAKTHKH MCIOJIb30OBAHUA [PIA OpOLUEHMA
CTOUHDBIX BOJ1 C BBICOK HM COJIE pXaHuem cyibdaron (MpeanpHATHA OprecHHTes3a,
MHHE paJTbHBIX YO0 OpeHHi, IpeHAXKHbBIX BOJL O POCHTEJIbHBIX CHCTEM) .

[Ipy HOpMHpOBaHHH NeMeHTOB mHTaHuA pacteHuid no NPK B crounbix
BO/IaX JUIA YCIOBHH PEryifpHOrO OpONIEHHA YWMThIBAIOT BOHONOTpebnenue
CeJIbCKOXO3ANCTBEHHBIX KYNbTYpP, @ TaKXe BBIHOC IEMEHTOB C ypoXaeM.
B cTrouHBIX BO/IaX MPOM3BOJICTBA KOPMOBBIX [APOXOIKeH, MHHEpaJIbHEIX Y10 O-
PeHHH M MHOTHX JAPYTHX C BBICOKMM coJie pKaHuemM DHOTeHHBIX COelHHeHHH
JIMMHTHPY IOIIMM akTOpOoM SIBNIAETCHA cojiepykaine a30tra. OHO He JONMKHO
npespiiate 70 Mr/n mia 3epHoBbIX KynsTyp ¥ 120 mMr/n pjis MHOTONneTHHMX
TPaB NMpH HArpy3Kax, pacCYHTaHHBIX 110 BhIHOCY 3074 C YpOXKaeM CelbCKO-
X03AHCTBEHHBIX KynbTyp. [IpH sTOM momycrHMOe cojepikaHue snemMeHTa p-
Horo ¢poccopa B CTOUHBIX BOJAX C YK23aHHBIM cojie pxkaHuem asora 10...30
mr/in, anemMeHTapHoro Kanua — 50...150 mr/n ¢ yyerom xapakrTepa KyjabTyp
H 3aMacOoB JTHX JIEMEHTOR B [0YBe. YKa3zaHHple KOHLEHTpauMH OHOreHHbIX
BelecTs (NpH HX COBMECTHOM IPMCYTCTBMM) MO3BOJIAIOT I1pe/iOTBpaliaTh
TaKHe Bpe/iHbie ABJICHHA, Kak 3adocdauupaHmue NouB, a TaKKe HUTPATHBIN
TOKCHKO3 CeJIbCKOXO3SHCTBEHHbIX PACTEHHH H XHUBOTHBIX.

CneuundHuecke OpraHHYecKHe BellecTBa B CTOYHBIX BOJAX HOPMHpPYIOT
C YUeTOM TpeX KpurepHen: 1) BJIMsAHHE HA POCT, Pa3BHTHE H YPOXAHHOCTD
CeJIbCKOXO3ANCTBEHHBIX KYNbTYp; 2) BiIHAHHE Ha OHOJIOTHYECKYH AKTHB-
HOCTb M NPOLIECChl CAaMOOYMHILCHHA MOYBBI; J3) CPOKH OHOXHMHYECKOIO
pasnoxeHHs BellecTB B Mouse M pacreuuax. Ilo aromy merojy ycraHoBjieHbl
[IIIK orpensHbIX BeuiectB, Mr/in: akpojenH — 25, aueransperupn — 300,
dopmansaerun — 300, meranon — 200, mumerwnguoxcan — 1000, kanpo-
naktam — 500, metnonuH — 500, HedTenpoayKThl, IKCTPATHPYEMBIE YeTbi-
PeXXJ10 pHCThIM Yrniepojaom, — 200.
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[Ipy Kourpose cofiepKaHHA CHEUHPHUCCKHUX OPraHHYeCKHX BEUIECTB
B IPOMBILUIEHHBIX CTOYHBIX BOMAX, KPOME OT/1€JIbHBIX HHI'PEJIMEHTOB, CIICLY -
eT HOPMHPOBATH TAKXKC M HX CYMMApHOE JIeHCTBHE 110 NOKA3ATeNAM XHMHYe-
CKOTO M GHOJIOTHYECKOTO HOTpPedIeHHsA KHCIOPOAa, @ TaKke 1o BaKTepHo-
NOTHYeCK MM nokazarenaM. [locineanue Xapak re pusyior Nnpoieccsl caMoOoUH-
IIEHHA CTOMHBIX BOH, KOJM-THTP, HAIIHYHE canpodHTHbIX DaKTepHH H T. /L

TakoBbl OCHOBHbIE [OK43aTeNH KOHIPOJIA 338 COCTABOM MOJIHBHBIX
CTOUHBIX BOJL JUISH YUIOBHH ApHAHOH M Cy0apu/iHOH 30H CBPONEHCKOH YaCTH
CCCP.

MenuoparusHas npaxktika BHIIO | [Ilporpecc™ paciosnaraer 3Hauuresnb-
HBIM YHCJIOM [IPHMEPOB YCICLIHOTO MCTONBIOBAHHUA CTOYHBIX BO MPOMBILL-
JIGHHBIX TNpeTPHATHH HAa 3aCONICHHBIX ABTOMOP(RHBIX TOYBAX 30HBI CYXOH
creni. B wuacrHoctH, 12-terHmit (1966..1978 rr.) ONbIT MCIONL3OBAHUA
CTOYHBIX BOJ BOJKCKOIO XMMHYECKOTO KOMIUIEK Ca 11O NPOU3BOIACTBY CHHTE-
THYECKOI0 KayuyKd, YCKOPUTEICH BYJIKAHW3ALMM pPe3HHBl Ha CBETJIO-Kalll-
TAHOBBIX MoyBax Bonrorpaackoro cremHoro 3aBosikbA MOKA3al cleyioiee.
[Tpu coGnionenmy nepeuHcreHHbIX TpeBoBaHMI K COCTABY MNOJMMBHBIX CTOY-
HBIX BOJL M NPHMEHEHHH NPOMBIBHOIO BOJHOIO pPeXHMa NoYB He Habiona-
eTCA Bpe/IHLIX ABIEHHMH, YXYUIAKUIMX HX ArPOMETHOPATUBHOE COCTOAHME.
N3 wMcnpITaHHBIX NOBEPXHOCTHO-CAMOTEYHBIX CMOCOBOBR [OnuBa Haubonee
ONTHMAIBHBIA — OpOLUIGHHE TIyTEeM 3aTOlieHus ueKoB co cbBpocom (mepe-
nyckom). B peaynsrare npMmeHeHHa storo criocoba 3a 12 ner u3 2-merpo-
BOr0 C/lOf CBETJIO-KALUTAHOBOH THXENOCY JIMHUCTOR 3aCOJIEHHOR TNOYBBLI,
ChOpMHPOBAHHOH Ha LLHOKOJIAAHBIX IJIMHAX XBaJIBIHCKOH AKKYMYIIATHBHOH
[JIMHUCTOHW paBHUMHBI, BhiHeceHo 92 T1/ra conel, npuyeM paccosieHMe HAET
paBHOME pHO 1O Bcemy H3yuaemomy npodunto: 50% conen BbIHOCHTCH M3
BepxHero l-merposoro cios noussr 1 50 % — u3 Broporo.

[Ipy nommee HanyckoMm no umpokum (20 m), mnunreim (500 M) nono-
CaM BBIHOC COJIEH 3a aHAJIOrMYHBIH 1epHo/l cocTasun 77 T/ra, 1ipH 3TOM OKO-
no 80% coneit BeimpBaerca w3 cnos 0...160 cm, octansHbie 20 % — H3 BTO-
poro Merpa NOuYBEHHOM TOJIUM. MeHbIUMH pa3Mep BbBIHOCA CONEH NpH Ta-
KOM cnocobe nonuBa o0yCITOBJIEH HEOOCTATOUHOH CTENEHLI0 [POMBIBHOIO
pexkHmMa opouleHHa (He oBGecneunBaeTCA NOCTOAHHLIH HUCXOOAWMH TOK
BJIATH) .

[Ipy MCMOIB30BAHMM METOMOB ArpoOHONOTHYECKOH MeJIMOpauuu (BHe-
CeHHe HaB03a, 3eNleHbIX Y/I0OpeHHH, BbIpallHBaHHe MHOrOJIETHHX TPaB) B
3TOM OIIBITE YATTOCh [JOCTHYL CHMIKEHHA CTENEeHH CONIOHIIEBATOCTH MOYBLI HA
OIHY-JIBC Tpajauud MO OTHOWIEHHMI0 K HCXOAHOMY COCTOAHHI0O (OT cpejHe-
M cr1aBoCOITOHIIEBATHIX J10 HECONOHIEBATHIX) .

BbisiBiieHO, 4TO V1A YJIYULUIEHHS COJIEBOTO pe)kvma MouBbl CyJIbgarHoro
THNA 34COJIEHHA HEeoOXO/MMO He MeHee [IBYX TMOJIHBOB HAaMyCKOM IO LIHpPO-
KHM JUIHHHBIM TI0JI0CAM M 3aTOIUIEHHEM YeKOB co cOpocom (mepenyckom)
opocurenbion Hopmor 200...300 mMm B rop (J1. K. Cepruenko u ap., 1978).

B kavecre apyroro npumepa ycremHoro HCroiib30BaHUA MPOMBbIIIDICH-
HbIX CTOYHBIX BOJ Ha apuAHBLIX TOYBAX MOXHO YKa3aTh 8-JICTHHH ONBIT HMX
opomrenus Bojgamu BlI1O | Kaycruk™ 1o npousBOjcTBY KaycTHYECKOW CO-
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fibl, MHCEKTHIM/IOB, MOWIUMX W OTOLIMBAIOWIKX NOPOIIKOB, Xiopodoca
M APYIHX CpeicTB ObITOBOM XMMHMM Hd COJIOHUEBATBLIX CBETIO-KALITAHOBbIX
MOYBAX CYJIb(PATHO-XITOPHAHOIO K XJTOPUAHOTO THIIOB 34COJIEHHA.

CocraB CTOUHBIX BOJI XapaKrepu3yercs cpe/iHed MuHe panusanmei (1,5...
2,0 rfn), coornomenne (Na +K): (Ca +tMg)<2, peaknus crokos cnaboriie-
nounaa (pH 7,3..83). Cocras cosneit cynsdarHo-xopuiksid. BogHeii pe-
KHM CTPOWIH 10 AehHUMTY BJIAKHOCTH NMOUBBI ¢ HHTEHCHBHOCTBIO NPOMBIB-
ki 0,20...0.25 E na done ecrecrBeHHOH JAPeHUPOBAHHOCTH 1104B, OOYCIOBIIEH-
HOH H&IHYMEM MpOCIOeB PbhIXJION CYMNecH M MecKa B TOJlue LLIOKOJaIHbIX
riHH MotuHocreio 0.7..4 m B 3o0ne aspawmu (12..19 m). Ilpu oBecneveHun
NOCTOAHHOIO HUCXOJIAILEro TOKA BJIATH 32 8 JIeT OPOLICHHA H3 TOPH3OHTOB
COMIEBBIX MAKCHMYMOB BbIHOC COJICH B TOJLLY WOKOJE/IHBIX [TIMH, 3a/1€raio-
WM X HHKe 2 M, cocraBun 160 1/ra.

[IpoBeseHne creUHAIBHBIX ArpOMENHOPATHBHLIX MeponpuaTHi (rny6o-
Kaa TPeXbAPYCHAA BCMALIKA ¢ BOBJIeYeHHeM KapboHAaTHO-CynbhaTHOrO Clnos
NMOMBLI B M/UNOBHAJIBHBIH TOPH3OHT, BHECEHHME HABO3a, CH/IepalM#A, CHEro3a-
[IePKAHHE, BO3ENILIBAHKE JIIOUEPHBI, MHOTOJICTHHX 3JIAKOBBIX KYJIBTYPp)
Ha (hOHe NMPOMBIBHOTO PEKMMA OPOLUSHHA MMO3BOJIMIO CHHU3HTb COJIOHLIEBA-
TOCTh NMOYBLL 3@ & jier Ha 2.3 rpajlaiun o1 cpejiie- ¥ CHIILHOCOJIOHIEBATBIX
10 HecosmoHueBaThiX (<5 % NHOMIOILEHHOrC HATPHA B MJLITIOBUAIIBHOM IO pH-
30HTE).

[Iporuo3 BOAHO-CONIEBOTO peKMMA NOYB, BHINOJIHEHHBIR 110 TporpaMme
Salt-1 (A. M. fAxupeeuy, JI. B. Kupeituesa, 1984), Gasupyiowmiica Ha jud-
depeHuManbHbIX ypaBHeHusx conenepedoca (C. @®©. AseppbsHoB, 1978;
K. I1. Alinapoe, 1981), noka3spiBaer, 410 NpH NPOMBIBHOM OPOLLUEHHH CBEI-
JI0-KAIITAHOBLIX TIOYB CTOYHBIMH BOMAMH XMMHYCCKOH INPOMBIIUIEHHOCTH
B TCUCHHME TPEX POTALMH CEMHIIOIIBHOTO KOPMOBOIO CeBooBOpOTa NMOYBLI
OCTAHYTCSl B pa3psfie HE3acoJIEHHbIX [0 TOKCHYHBIM MOHAM. [IpH opouieHuy
XKe IO HEIMPOMBIBHOMY THITY OXMHIAeTCS yrpo3a UX 3acOJIeHHUSA MO TOKCHYHbIM
HOHAM XJ10pd Ha 2,5, 7-i rojibt B e pBOH pOTALIUH CeBOOBOPOTA M NEepHOIHYE-
CKH MOBTOPALAACA YIpO3a 3aCO/ICHHSA B MOCIISAYI0IINX POTAUHAX.

[Ipy MCnonb30BaHUM CTOMYHBIX BOJL HA OPOCHTEJIBHBIX CHCTEMAX, KpoMe
ONACHOCTH YXVIILIeHHA AarpoMeNIHO paATHBHOTO COCTOAHMA T0YB, CYIIECTBYeET
Yyrpo3a s3arpasHeHMs rpyH1oBsix Boa. Kak mpaBwio, T2 ONACHOCTh BO3HM-
KdeT BCJIEJICTBHE 3aABBILLIEHUA TMOJIMBHBIX HOPM W HEcODIIAEHUA CPOKOB
nonusa. Ilosromy wusyueHue ruiporeoNOTHUeCKOn 0OCTAHOBKH M KOHTpPOJIb
THAPOXHMHHYECKOTO PeKMMa I'PYHTOBBIX BOJI — OJIHA U3 BaXHeHIUMX 3a/av
IKCIUTYATALHH OPOCHTEITBHBIX CHCTEM.

Ha Bonxckom onopHom nyhwkre BHIIO ,[Ilporpecc™ Hakommen 19-ner-
HHH ONBIT MO HADQITIIEHHIO 32 IHAPOXHMHYECKHM PeKHMOM IPYHTOBBIX BOJI
Ha OPOCHTE/ILHOH CHCTEME, MCIOJIb3YIOUEH YCIIOBHO YMCThIE CTOYHBIE BOJIbl
Bo/iiAkCKOro XMMMYECKOTO KOMIUIEKCA M XO3AHCTBEHHO-DBITOBBIE CTOUHbIE
Boasl r. Bosixkckoro (coBxos ,Xumuk™ JleHuuckoro paiona Bonrorpan-
cKOoM obnacTu).

Paiton npejacraBnser coBOi MOPCKYW AKKYMYJIATHBHYI0 paBHHHY Jie-
BoGepexna p. Bonru co cnabbiM yKJIOHOM ¢ ceBepa Ha 1Or B CTOPOHY p. AX-
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1y6b1. kHas vacTe MacCcHBa rpaHHYHT CO BTOPOH HAJNMOMMEHHOH TEppacoM
p. Bonru. XapaktepHasa ocOOEHHOCTb paBHMHBI B MpedesiaX MaccHMBa — UIK-
pOKOe pa3s’BHTHE OTpHUATEIbLHBIX (opM — BeccTOYHBIX 3AMKHYTBIX JIMMAHO-
00OpasupIX ¥ GuiroaueoOpa3HbIX NOHMKEHHWH M 3amajiMH (3anaJMHHbIH MHK po-
penbed ) .

OcHOBHOH BOJOHOCHBIH TOPHM30HT H3YYdeMOH TCPPUTOPHH — HHXKHe-
X43apCKHH TOPH30HT, BaXHbl B THAPOreOJIOrHYECKOM OTHOLIEHHH TaKXe
ATENIBCKHE 10 BEpXHEro xXa3lapa, B KOTOpPBIX MOIYT pa3BHBATbCA MPPHra-
UHOHHO-I'PYHTOBBIE BO/bI WIH KOTOpbIE NpH MOOBbEME €CTECTBEHHBIX I'PYH-
TOBBIX BOJL MOTYT HACBILLIATHCHA HMH.

[lo nuronoruveckoMy cCOCTaBY aTellbCKHE OTIOXKEHHMSA MpeACTaBleHbl
CPeOHHMM H THXE/IBIMH CYIIIHHKamH OypopaTo-cepoH WIH CBETJIO-KOPHY
HEBOH OK pPaCKH C NPOCJIOHKAMH M JIMH3aMHM MecKa, rHe3[laMH I'HIca ¥ H3BeCT-
KOBBIMM CTAXEHUAMH. B pa3spese 3THX OT/IOKEHHUH BCTPEYAIOTCA MMPOCIOHKH
ONEeCYaHEeHHONW TJIMHBI. JTH CJIOH MOTYT C/YXKHMTb MECTHbIMH BOJAOYTNOPAMH.
MowHocTb aresibCKUX OTIIoXkeHuH 2 ...10 M.

I'moporeonoruyeck e yC/iOBHA MacCHBa OpOCHTEJIBHOM CHCTeMbl Xapak-
TEPH3YIOTCA CIUIOIIHbIM paclpOCTpaHEHHEM TIpPYHTOBBIX BOJl, NMpHYpOUYECH-
HbIX K AJUIOBHAJIBHBIM Xa3apCKHM OT/IOKEHHAM, 3a/1eralommum Ha riyouHe
15...20 m u Gonee. B BOCTOYHOH vacTH MaccHBa myOGMHA I'pyHTOBBIX BOJI
10...15 ™, B 1oro-sanmazinon — oxkono 20 M, a Ha OCHOBHOH TEPPHTOPHH —
15...20 ™. Ha cucreme pacnpocrpaHeHbl OTMETKH MOBEpPXHOCTH 3eMIIH
200...24 0 m, a npomexxytouroro sogoynopa — 14,0...190 m.

BomoHocHBIM TOPH3OHT MNHTaeTcA 33 cueT HHOWIBTpaLHM BOA aTMO-
ChepHBIX OC4/IKOB, HMEET CBODOIOHYI0 TNMOBEPXHOCTb, JAPEHHPYETCA BOAAMH
p. AxtyOni. HanmpasneHue noroxa Ha 0r B CTOpPOHY peKH, YKJIOH NOTOKa
00006, MOwWHOCTL BOJOHOCHOTO ropu3oHTta 30...45 M.

3a U3yvaeMbIH NEPHOJL HA OPOCHTEIIBHON CHCTEME NPOBOJIMIN H3MEpPeHUA
Ha TpeX CTBOpax HabNI0JIATeNIbHBIX CKBAXHMH H Ha CKBaXKHHAX BHe CTBOPOB,
Ha KOTOPBIX OCYLIeCTBJIAIOCH OopouleHHe. JUiA BeiABieHus obuiero xapak-
Tepa Ce30HHbIX H TONOBLIX M3MEHCHHH YpOoBeHb TIpYHTOBBIX BOJ Ibe30-
METPHYECKHX CKBaxHH Hamepswin nogexkanno — 10, 20 u 30-ro wicna Kax-
aoro mecsud. XHMHYECKHEe aHAKM3bl TPYHTOBBIX BOJ Oorbupaiu 3...4 pasa
34 BereTaumio.

['pyHTOBLIC BOOBI CHCTEMBI MO YCIOBUAM NMUTAHUA OTHOCATCA K Ce30H-
HOMY THIY, TOT[I2 KaK MO/J3¢MHbIH CTOK HE NpeK pamaercs, H 3a gekabpb —
anpenb [POMCXOMMT pPacxojioBaHHe 3anacoB. B BeCeHHe-JIETHHH mnepHon
(Maif — aBrycrt), Korga Ha peXXHM IpyHTOBbIX BOJ BIHAKT KaK eCTecT-
BEHHBIC KJMMaTHYeCKHe (axrTopbl (TUIIOCOBbIE TeMIEpaTYpbl, OTTAHBAHME
MPOMEpP3LUMX 33 3HMY MOPOJ, CTeNneHb JPeHHPOBAHHOCTH 3eMeNb), TAK M
MCKYCCTBEHHbIE (N0j1aua BOJIbI HAa OpOIIEHHe) YPOBeHb HMX MNOBBILACTCH.
Ocetibio  (ceHTAOpp—HOSADpPL) B pesynbrate NpeKpalleHHsA NONMMBOB Hab-
JI0faeTcs cnaj ypostsa. CesoHHble ero Konebawua cocrasnsior 0,10...1 55 m,
B cpenHeM okomno 0,7 M. OgHako, yudThiBas, 4YTO KPHTHYeCKas riyOuHa
3WIEraHus rpyHTOBBIX BOJA JUIA JAaHHOH 30HB1 2,5..3,0 M, a HX ypoBeHb
cTabunmuaKpoBancAa Ha riybune 16...17 M, HeNOCPEACTBEHHOH Yrpo3bl MO/1b-
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eMd YpOBHA ecCTeCTBeHHbIX TIpPYHTOBBIX BOJI HA CHCTEME B Hacro#ulee
BpeM#A Her.

MceneoBaHust JMHAMHKH XHMMUYECKOTO COCTABA I'PYHTOBBIX BOJ1 CH-
CTEMbI [OKA3aJId, YT0 B OCHOBHOM BC¢ BO/bl KAK HCTHHHO TPYHTORBIE,
T4K W MPPHIALHOHHO-TPYHTOBbIE TIpecHsie, UX oblasa MUHEpUTH3IAUMA OKO-
nmo 1 r/n, Ha HeopowaeMbix IJ1OILAAAX, TIPUMBIKAIOIMX K OPOLIdeMOMY
MACCHBY ¥ HAXOJAIMXCH KAK BbILLIE, TAK M B CIOPOHE OT HEro Io MOTOKY
I pPYHTOBBIX BO/I, MHHe pasiM3aima BoJg cocrapnsaer02 ...0 8 r/n.

[ToBbleHHe MMHEpPASIM3aUMH T PYHIOBBIX BoA =~ | r/m oTrmedaercs B
PaoOHaxX pacnoNOXeHUA MAruCTpasibHbiX M pacnpe1e/iMTeIbHbIX KaHAJIOB,
HO MHMHe pau3auu s ocHoBHOro hpona <|r/n.

XapakTep aHMOKHOB B TPYHTOBBIX BOJAX B OCHOBHOM OHMKapDOHATHO-
CynbpaTHO-XJIOpHIHBIH, pexe DMK apboHATHO-XNopHIHO-CYIhpaTHBIA, Bosibl
oTiiMuaroTea 6oJee BBICOKHMM cofle pkaudem Harpusi — 3..12 mr. aks/n,
no Kinaccudpuxauuu 0. A. AJIcKHHA OTHOCATCA K NH/1poKapboHaTHOMY KJIac-
Cy, HaTpHeBOH rpynine, nmepsomy THNy. CymMmapHoe coJiepikaHHE OopraHiue-
ckux Bemecte no XI[IK B Hux HeBwicokoe (18..53 mr O,/n), 1. e. He npe-
BbILLIAET OKHCIAEMOCTH OOBIMHBIX UpHPOAHBIX BOJA. ITO0 CBHJIETEIILCTBO
TOro, YTro MOYBOIPYHTHI pailoHa oGnajgainT copbitMOHHOH EeMKOCTbI0 B OT-
HOUIEHUH OKHCIAIHKXCA BEUECTB CTOYHBIX BOL, B CBA3M C UYeM OIACHOCTH
MPOHUKHOBEHHA MOCIEAHUX B IPYHTOBbIE BOIIb] HCKITIOYAETCA.

JlaHHble XHMHYECKHX AHUIM30B TPYHTOBBIX BOJ 1O obuwel muHepanm-
3allHH M MOHHOMY COCTaBY CBHACTEJILCIBYIOT, YT0 B HACTOALLEE BpeMs OHH
He CO3[Aal0T Yrpo3y BTOPHYHOIO 3acofieHHsi W OCOJIOHLIEBAHMUA MMOUB. JTH
BO/bl MOTYT ObITh HCMOJIB3OBAHBI CENBCKOXOIAUCTBCHHBIMH PaCTeHHAMH
BceX BHAOB. B ciyuae crabwisHOCTH 3aerakns 3epkKasia NoOANOYBeHHbIX
BOJl HA KPHTHYECKOH MIyOHHE IIpH CYILECTBYIOIIEM HX XMMHYECKOM COCTaBe
Ha OpPOCHTEIIBHOM CHCTeMe, HCMOJIB3YHLeH CToYHbIe BOJbl XMMHYECKOTIO
KOMIUIEK ¢a, MOXeT ObITh UCTIONb30BAH 3ppeK T CyOHppHTalIHK.

[IpH OpOLUEHHM CTOMHBIMH BOJAMH MPOM3BOJICTBA KOPMOBBIX [IPOHOKEH
B coBxo3se ,KpacHoapmeHckuit” Caenioapckoro panoHa BoJirorpackos
ofnactH OGbUIO TOMYyYEHO CEIbCKOXO3AHCTBEHHBIX KYJIBTYp, T/ra:cmech
ropoxa ¢ MOJACOIMHeYHHKOM — 69,7, KyKypy3a Ha 3ejieHyw maccy — 390;
CeHO cyaaHckoM Tpaebl — 112; cmecs ropox+ oBec + NMOACONHEYHHK --
48 3; o3uMmaf mueHHua — 57; ApoBad mueHHa — 3 4; CeHO ITIOLEPHbI —
10,0; cemena nwuephsl — 0,5; cemeHa xocrpena - 0,40 ...0 45,

OpolueHHe CTOYHBIMHM BOJAMH XHMHUECKOH NPOMBILLIEHHOCTH IKOHO-
MHYECKH BBITOAHO. ['0i0BOH IKOHOMHYeCKMH 3QDEKT OT BHEApPEeHUA Opo-
CHTEJIBHOH CHCTEeMBI, HCIOJIB3YIOLLEH TaKHe BO/b HA TUIOWAMM S5 ThIC. ra,
cocraBnser 2,25 MAH p., CPOK OKYMAEMOCTH NpH YCIIOBHH BKJIKOUYEHHA B
ceBoOBOPpOT OJIHOr'O NOJA CeMEHHHMKOB MHOIOJeTHMX Tpas — 64 ropja,
ABYX nmojien — 5 6 Jer.

KoMmiekcHbIH ro/IOBOH IKOHOMHYECKHHM 2pDPeKT OT BHEpeHHA Opo-
CHTEJIbHOH CHCTEMBI C MCIMO/Ib30BAHMEM CTOUYHBIX BOJL MPEANPHATHA N0 11po-
H3BOJCTBY KOPMOBBIX JIpOXkeH Ha Nnowiagi 3 1hiC., 1a cocraBisel
1,2 it p., B TOM uwicie BojooxpaHusii — 0,6 MitH p., CPOK OKYNaeMOCTH
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CHCTeMBbl TIpH YCIIOBHH OTBe/leHHA B cesoobopore 10% miowanu mnoj ce-
MEHHHKH MHOroJieTHux Tpas — 8...10 ner.

Takum oOpa3om, nposefieHHe KOMIUIEKCa BOJOOXPAHHBIX Meponpua-
THH [IpM MCNOJB30BAHMM CTOYHBIX BOJ Wi OPOILEHHA B apHAHOH 30He,
cobnmioneHue TpeOOBAHMH, NPEIbABIAEMbIX K COCTABY ITHX BOJ, MMPOMBIB-
HOro peXXMMa ¢ y4YeroM XdpakKrtepa KyJIbTyp, KJIIMHMATHYECKHX M IOUBEHHbIX
OCOoDEHHOCTEH palOHa, 4 TAKXKE I'M/IPOreOJIOrHYecKOH 0DCTAHOBKH NMO3BOJIAIOT
MpEaoTB pATHTD BTD;]H‘IHBE 34COJICHHE H OCONMOHUCBAHHE OpOLLIAEMBIX 3EME]b,
Y XYAIEHHE MAPOXHMHYECKOIO pexHma FpyHTOBBIX BOJL M CnocoberByor
AKTHBHOMY [OBBILLIEHHIO Y POXKAHHOCTH.

YIK 628 312

METOAWYECKHUE NOJTIOXKEHMA HOPMWPOBAHWA
COCTABA CTO4YHBIX BOA ANA OPOWEHWA

N. E. KYTENOB, kanannat censCKOX0IANRCTRENHbIX HaYK
Bcecowinoe HaywHo-npouieodcraernoe obvedurenue
no CenbCKOXO3IAUCTEEHHOMY UCNONL308AHUIO
croynsix eod , lIpozpecc”™

AK™MBHOCTE HOHOB Bofopoaa (pH). B cyumiecTByonmx MeTonax OUCHKH
O pocHTEJIbHbBIX BOZ, 3HaueHHe pH He yumThiBaeTCA, MOCKONBKY ITH METO/Ibl
paspaborakbl UIA NpHpolHbIX BOA. [IpHMeHAeMas OlLEHKA NOCIeAHHX 110
cofiepkaHuw KapOoHaTOB M OMKapDOHaTOB KaK KOCBeHHas oueHka pH
JUTA CTOYHbIX BOJI HENPUTIO/HA .

AKTUBHOCTD HOHOB BOIOPO[A 3aBMCHT OT COYETdHMA COJICH, T. €. OT
KOJHYecTBa C1abblX M CWIbHBIX OCHOBAaHMH (rj1aBHeiM 0Opaz’oM wenoy
HBIX M LIEI0YHO3eMelIbHbBIX KATHOHOB) M dAHMOHOB CJIaGbIX W CHIIBHBIX
KHCIO0T.

B otsiMume OT NpHPOAHBIX BOJ aHHOHBI CJIAOLIX KHCIOT B CTOYHBIX BOJAAX
npeAcTaBrieHsl He KapboHatamu M OGuxkapboHatamMu, a OpPraHHYECKHMH KHC-
noramu. Xo1a HanuuHe BukapOoHaToB, KapDOHATOB H OPraHHYECKHX KHCIIOT
casuraer pH Boaml B JUCTOUHYHO CTOPOHY™, JEHCTBHE MX Ha TIOMBY TMpH
O pOLICHUH MPOTHBOIOIOXKHO.

bukapboHaret M KapbOHATHI 00pa3yloT € KajbliMeM HEpPacTBOPHMDIE
CONM H M30MUPYIOT ero B NOYBEHHOM PpiacTBOpE, YTO BeJET K MOJIUIe/ldYH-
BaHHI (OCO/NOHLEBAHHIO) MOYB M COOTBETCTBEHHO K YXYALIEHHIO BOJHO-
(hHIHYECK MX HX CBOHCTB, CBA33HHBIX C MENTU3aLUMEH NOYBEHHBIX KOJUIOH/IOB.
Opranvyeckue KHCIOThl, HAO0OPOT, AKTHBU3HPYWT KaJblLHH TMOUBBI, 4TO
MPHBO/IHT K HEHTPATH3AUHH TOYBEHHOH Cpelibl M KOAryJjsilMH KOJUIOHIOB,
T. €. K YIYUlIeHHIO BOAHO-PU3HYECKHX COHCTB.

Jo wHacrosiiero BpeMEHH euie HeT HayyHOM OCHOBBI A [POrHO3M-
posauus pH nous no KarMHOHHOMY M AHMOHHOMY COCTaBAM OPOCHTEIBHON
BO/bl. CamMo MpOrHO3MpPOBAHME OCIOXKHACTCA TEM, UTO BCE OpPraHHYECKHE
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3arpA3HEHHA CTOYHBIX BOJ1, HE OTHOCAUIMECH K KHCIIOTaM, 00pa3yior B oW
Be OpraHHYeCKMUe KUCIIOThl KAK TTPOMEKYTOUHbE 1 POAYKThI BHOXHMHYECK OH
MHHE PAITH3ALHH .

[louBpr, pH koTophix <55, OTHOCATCA K KHMCILIM H HYXIAWICA B
M3BeCTKOBaHMM, a npu pH > 8.4 comepxar cony, OTHOCATCA K LEIOYHBIM
M HYXKIAK0TCA B XHMHYECKOH MEITHO pPaLHU.

JD1s1 opollieHHA MOXKHO peKkomenjpoBath Bogy ¢ pH 5.5..84, tak xak
B 9TOM HMHTepBajie Cpefbl OOJIBIIMHCTBO KYIBTYPHBIX PACTEHHH pasBHBact-
CA HOPMAIIBHO.

MuaHepaM3auHad OpOCHTEIBLHBIX BOX. MuHepayiM3auMsa CTOYHBIX BOJ
onpeiesisieTca cojepkaHueM B Hux cynbdatos (SOF), xnopumos (Cl7),
6ukapbonatos (HCO;), kapbonaros (CO3% ), aHUOHOB O PraHHYeCcKuX KHC-
nor, Hatpua (Nat) ,xanus (K1), kansuua (Ca™), maraua (Mg'?) , ammonus
(NHy ) . Ilpu OpolIeHUM MHHEpPATTH3HPOBAHHBIMA BOJIAMH CYLIECTBYET ONac-
HOCTh BTOPHYHOTO 33COJIEHUA NOUB.

3a pyGexOM WHPOKO MPUMEHACTCA OUEHKA MHHEPAITH3ALMKH OPOCH-
TeIbHBIX BOj1, pa3dpaboraHHas JlaBoparopHeH 10 HCCIIeIOBAHUI0 3aCONEHHBIX
nous CIIA (H. K. beccepebpennukos, 1978) .

Kaaccuduxayua opocuTeabrol 600bE N0 MUK epanuiayul, mein

Bopa, He BAMAIOWAA OTpHUATEILHO HAa ¥ POXKAHHOCTE 500
Bopa, kotopas npH nosifBe MOXET OKa3aTh OTPHUATEThBHOE 500 ... 1000
BO3/AeHCTBME HA YPOXKAHHOCTD CeJILCKOXO3AWCTBEHHBIX KY/Tb-

TYp, o0NafaoumMx HUIKOA colley CTORIHBOCTRIO

Bosa, koTopas npu NOJIMBE MOXET OKa3aTh OTPHUATE/TBHOE 1000 ...2000
BO3aeHCTBHE HA YPOXAHHOCTE MHOTHX CEJILCKOX0IAHCTBEH-

HBIX KYNbTYP (CleAyeT HCNoNb30BaTh ¢ OCTOPOXHOCTLIO)

Boja, kotopas MOXeT MCIOBIOBATRCA [UIA OPOlCHHA Cone- 2000...5000
ycToHuUMBEIX KyIbTYpP Ha NpoHHIACMBIX oyBax (cnefy eT He-

NOJIL30BATEL € OCTOPONKHOCTEID)

Mpumeuanun: 1. Jliobeie npenes oGuLIed MHHCPAJM3AUMK NPH KJACCHpHKaE-
UMM CONeBOM ONACHOCTH B H3BECTHOH mepe VoioBHBL. 2, CojleBas OnacHocTb 3a-
BHCHT He TOJBKO OT ofwefl MMHCcpanu3aLMH, HO M OT COHAepPXAaHHA OTACNBHBIX
HoHos, 3. Jlins TouHOH OUEHKM CONEBOR OTIACHOCTH HAJIO 3HATHL MNOYBEHHEIC YCIIO-
BUA U CcOoNey CTOHUHBOCTE KYJBTYPBL.

Y ‘Hac B CTpaHe METO/lbl OLICHKH O POCHTEJIBHOH BO/bl TPe/JIoKeHbl
M. ®. Bynasosem (1965), A. M. Moxeiiko (1958), K. M. CobGoneBoun
(1965) , B. T. Jdononutoi (1980),J1. E. Kytenospim (1983) , U. I1. Aiipa po-
BeiM ¥ A. M. Koponbkospim (1980), a 3a pybexxom O. Y. UspasnsceHOM
(1965), Puuapacom (1984), TopHom u Ilerepconom (1984), IhxopaHHHM
u borrapo (1984).Bce oHM B KaKOH-TO CTEIHCHH YC/IOBHbL TaK KaK HE YUM-
THIBAIOT HU3MUECKHX CBONCTB MOUB H BIMsIHHE aTMOChEepHbIX 0caikos. B 10
Xe Bpems He Ipe/cTaBjAer coBOW HOBM3HBI YTBEPIK/IeHHE, UTO 3aCONEHHI0
Gosee MOJBEPIKEHbl TAXKENbIE MOUBBI, YeM JIETKHE, W YTO OHO CBOMCIBEHHO
3ACYLLUITMBOMY KJIMMATY K He BCTPEUaeTCHA B 30HE JLOCTATOUHOIrO M yMepeH-
Horo oBecneuyeHUA atMocdepHbBIMH 0CaIKAMMH.

Hapsjy ¢ KONMYECTBEHHOW OLCHKOW OpOCHTE/1BHOH BOJbI MO CyMmap
HOMY COZIEPXKaHHI0 COjleH HeoBXO[MMa ee OleHKAa M N0 HX KaueCTBeHHOMY
COCTABY, M B TIEpBYI0 O4epelb MO COOTHOIUEHHIG OJHO- M JBYXBaleHTHBIX
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KaTHOHOB, OT KOHUEHTPALHH KOTOPLIX B MOUBCHHOM pacTBOpe 3aBHCHT CTe-
NneHb OCOJIOHIEBAHHKA NOYB.

K. K. legpoiin, (1955) ormeuan, yro Bce CBOHCIBA MOYBBI, KOTOpbIC B
KOHEYHOM cuere OOYCIIOBJIMBAIOT IMOJIYUYSHHBIH Y POXKAH, B TOH WIH HHOH mepe
3ABUCAT OT BEJIMYMHbI, XApPAKTEpPa W COCTABA TMOUBEHHOIO MOIMOLAIOLIETO
KOMIUIEKCd. B TECHOH 3aBHCHMMOCTH OT Hero HaxOAATCHA M CTPYKTYPHOCTb
TIOYBbI, 4 TAKKe ee (PU3UUYECKHe CBOHCTBA M 0OYyC/IIOBIMBAEMbIE TEM M pY-
I'MM €€ BOJIHBIH, BO3/1YLIHbIH, MHKpPOOHOIOIHYECKHH, MHTATE/IbHbIH M Ca-
HHTAPHBIH PeKHMBbI.

Ha ocHoBaHuM Hccie/loBaHHH COBETCKHX, dAHIJIMHCKHX H aMepHKaHCKHX
noysopeos B. A. Kopuad (1981) BbiBen 3aBHCHMOCTb TUTIOAOPO/IHA NOYBbI
OT HX LUEJOYHOCTH M COCTaBa IMOYBEHHOro MOMNIOUEAKIIEr0 KOMIUICKca
(ratn. 1) .

1. 3aBHCcHMOCTD TUIOAOPOIHS NOYBRI OT CTENEHH
e CONOHUEBATOCTH H UWICNOYHOCTH

Moo pooue % Nan INNK Tokcuunan pH
nous, % WENOYHOCTS,
Mr.akp/100r

100 5 03...0,7 7.5.84
60...75 10...13 0,8...1,0 8290
20...30 23...30 bolouil,3 9,0...9,5

0.0 50 16320 9.5..10,0

CreneHb CONOHLUEBATOCTH NMouB, T. €. % Na B IIIK, 3aBHCHT 0T KOHILEeH-
TPallMK B IOYBEHHOM pacTBOpE BCEX KATHOHOB.

A. M. Moxeinko u T. K. Boporiuk (1958) oueHuBawT KauecTrBO BOJbI
MO OTHOILIEHHIO CYMMBI KaJlH# M HATPHUA K CYMMe KATHOHOB: MeHee 657 —
He OnacHbI VIl opoleHns, 66...75% — onachbl, bosee 75% — Becbhbma onac-
Hol. C. U3pasnbcen (1965) cuMraer KauecTBO BOJIbI XOPOIUMM NMpPH OTHOCH-
TCJIBHOW J10/e HAaTpHA K CyMMe KaTHOHOB meHee 60%, yHoBIeTBOpHTEb-
HbIM —~ 60...75 1 wioxum — Bosee 75%.

3a pyGexom HauBOJIbLICE PACTPOCTPAHEHHE NOAYUYMIT METO/l OLECHKH
NOJIMBHOW BOJbI MO KAaTHOHHOMY cocTaBy, npeioxenHsin JlaBoparopuen
no uccneaosanuio 3aconieHuprX nouys CIHA (E. M. lNankosa, A. H. Ilpoxopos,
1985).

Bee Meronpl OLEHKHM KATHOHHOIO COCTaBA BOMbI, HECMOTPS HA UX pa3-
JIMYHOC MATEMATHUYECKOC BbIPAXXCHHUE, AT NMPHMEPHO OJHHAKOBBIE pe-
3YAbTaThl, TAK KaK MOJYYeHbl HA IKCIHEPUMEHTAX B Y3KOM JIHAMAa30He MuHe-
PaIH3aUMM opocuTenbHbIX Bofl (1..2 r/n).

H3BecTHO, YTO ¢ YBEIHYCHHEM MHHEPUTH3ALMH OPOCHTENBHON BOJLI NPH
paeHpix nponopunax Na/(Ca+Mg) nonsi o6MEHHOTO HaTPUA YBETHUMBAGTCA,
T. €. paBHOBecHe O0OMEHAa KATHOHOB B I0YBE C/IBMTaeTCH B CTOPOHY OCOJIOH-
uesanusa. [loaTomMy aMepHKaHCKMH MeTojl oueHkH Bojlee TOYHO OTpaxaer
CYWHOCTB Tporecca 0OMCHa M YUMTBIBaeT CyMMApHOE COIEpXaHue COoMeH .

OH NoATBepXAGeTCA HALIMMM HCCIIELOBAHUAMM TP OPOIEHUH CTOUHBIMH
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BoJaMH ropojoB Bosrorpaga u BoJKCKOro Ha TAXenocyTJIHHHCTBIX COJIOH-
YAKOBATBIX CONMOHLAX.

Crnelyet OTMETHTh, YTO CTEMEHb COJIOHLUEBATOCTH MOYB 3aBHCHT OT CO-
CTaBd M KOJIMYECTBA COJEA B TOYBEHHOM PAaCTBOpE M UTO TIPH YCIIOBHH BIu3-
KOro 3ajleraHds 3aCOJIEHHBIX TPYHTOBBIX BOJ NPOMCXOJNT NOMTATHBAHHE
COJICH, B NEPBYIO OuUepe[b COJIel HATPHUA, B BepXHHE rOpM30HTHI 10YB. ITo-
3TOMY COJICBOH M COJIOHUOBBIH PeXHMBI NTOYB 33BUCAT HE TOJIBKO OT Kaue-
CTBd OPOCHTENBHBIX BOJ, HO H OT COCTdBA ¥ MHHEPANM3AUMHM I'PYHTOBBIX
BO/JI.

[Ipy MCHONB30BAHKMKM KAaK MNPUPOJHBIX, TAK M CTOYHBIX MHMHEpPAIH3OBAH-
HBIX BOJI, BbI3bIBAIOLIKMX 3acOjlieHHe M OCOJIOHIEBAHHE TOYB, HeOOXOAUMMO
cobmiolaTh MPOMBIBHOH PpEXHM NMPH YCUIOBHH [PEeHUPOBAHHOCTH (ecTecT-
BEHHOH MJIH HCKYCCTBEHHOH) OpoLLaeMO# TeppHTOPHH .

Ha npouecchl ocosoHueBaHMA, KpoMe pacCMOTpPEHHBIX COJled Kalib-
MA, MaTHUA U HaTpHi, BIMAET cofepxkanue B nonuBHoH Boge HCO; u CO5,
00y CIIOBJIMBAWIIMX €€ WEJIOYHOCTD.

[lockomsky coma (CO3) MoXeT NpHCYTCTBOBATL B PACTBOPE TOJIBKO
npu pH> 8 4, 10 npakTHYecKH jierye orpaHuuMThCsa ITUM Ipenenom pH opo-
CHTEJIBHOM BOMIbI, YeM KOHTPOJIHPOBATH COJIE pikaHHe B HeH CO/ibl.

Tak xak uesnoyHocTs CTouHbiX Boa (npu pH > 8 4) obycnosieHa B
OCHOBHOM HAJTHUMEM B HHUX OPraHMYECKHX KUCIOT, KOTOpbIE B OTIHYME
0T BHKapBOHATOB HE CHHXKAKT, 2 AKTHBH3IHPYWT COJIM KajlbUMA B 00MEH-
HbIX [pOlleccax, WEMOYHOCTh BOM, NMpHUMEHSAEMbIX 1A OPpOLIEHHA, [lpeayia-
raercd He HOPMHPOBATh.

HauBornee TOKCHUHBI [IA pacTeHud kKapboHarel U OuKapboHarsr Lie-
moueir (ocobGeHHO copa), 3aTeM XJIOPWAbI MW HUTPAThl LIENOYEH; HaHMMe-
Hee — cyJbdarhl, HETOKCHYHBI CYJibdaT KaJiblMA M KapbOHATHI KAIbIMUA H
MarHu .

B ,Kpurepusix kauecrsa Bojer” (1978), noAroroBjieHHbIX HAUMOHAIID-
HbIMH aKaJieMHAMM HayK M cTpoutesiberia CIIIA, coobuaercs:

XJIOPHJIbI, COJIEpXKAIIHEC B OPOCHTE/IbHOH BOME, HE BCErjla TOKCHYHHBI
Ul CeNIbCKOXO3MAMCTBEHHBIX KYNbTYP, HO OTMEUaeTcs YYBCTBHTENIBHOCTh K
HHM (b pyKTOBbBIX [IePeBbEB;

MAK CHMQIBHO JONYCTHMAsAd KOHLEHTpalLMAa XIOPHIOBR B OPOCHTEIIbHOM
Bojie 20 Mr-3KB/J1 H 3aBUCHT OT YCJIOBHH BHELIHEH Cpe/ibl, BHIA KYJIbTY PbI,
crocoba OpoLIEHUA U TEXHHKH 110JIMBA;

Ha YPOBHE COBpPEeMEHHBIX JHAHMM He MOMKeT ObITh YCTAHOBJIEHO HHKAKHX
OrpPaHHYEHHH B COJIEPXKKAHMH XJIOPH/IOB, IOTOMY YTO OTPHUATEIIbHOE BO3/IEH-
cTBHE OOIEH MMHepaIM3auuy CJie p>KMBAET Pa3sBUTHE pacTeHHH B DOIbIIIEH
CTEIeHH , YeM BO3[IeHCTBUE TOIIBKO XJ10 PH/IOB.

[Ipn oueHKe 3acONeHHOCTH NMOoYB C npeobnajgaHuem cylibparos nonyckKa-
erca B 1,5 pasa Gosnbliiee CyMMapHOe COJiep>KaHHe COJIEH, YeM I1pH XJIOpH/IL-
HoMm. Tak Kak 3KBUBalIeHTHas macca cylbdarop B 1,5 pasza BoJblue X0 pH-
OB, TO MPH YCIIOBHM OLEHKH Cyib(datoB u XIOPUIOB B 3KBHUBAIEHTHBIX
Maccax 3TU aHMOHbI CTAHOBATCA PaBHO3HAYHBIMH MO BIHMAHUIO HA PA3BUTHE
PACTEHMH .
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YuureiBas cKaszaHHOe, B HacTOsALIee BpeMAd HET OCHOBAHHMH HOPMHPOBATh
AHHOHHBIA COCTAB COJIEH, UX YYMTHIBAKWT CyMMapHo 10 0Olled MHHepaiu-
3a1Mu 1 pH opocHTe/IbHOH BO/IBI.

[Ipemnaraerca cnemayomias OLEHKa MHHEPAJIBHOrO COCTaBa CTOMHBIX
BOJ 1A O pOIICHHA 3aCOJICHHBIX MTOYB & PHIHOHM 30HBI:

COJIC pAaHWE Comed, onpejereHHoe no cymme karnonos Na, K, Ca, Mg
(B Mr+2KB/n) npd HeGONBLIOM KOJIHYECTBE aTMOC(hEPHBIX OCALKOB He
JIOIKHO TipeBbIlLaTh 15 is TKeno- U cpeAHeCY TIIHHHCTRIX Moy, 30 — i
JIETKOCY TJIHHHCTBIX H 45 — JUIA CYNECUaHbIX H MEeCUdHbIX, YTO COOTBEICTBYET

CYMMaPHOMY COJIe PKaHHI0 coneit 1,0; 2,0; 3,0 r/m.

C y4eToM [JONH MOJE3HOr0 KOIUuecrBa arMocdepHbIX OCAJKOB B 00ec-
MeYeHHu BOAONOTpef/IeHUA BO3/IEJIBIBAEMbIX CeJIbCKOXO3ANCTBEHHBIX KYJIb-
TYp Aoy cTiMy0 KoHieHTpanuio (JIK) paccuntbiBaior no ¢popmyie

K = fﬂKIB)fP,

roe JK, - ponycrumasi KOHLCHTPALMA CyMMbl KAaTHOHOB MOYWB B 3daBHCHMOCTH OT
X MEXaHHAHYeCKOTO cocraBa MpH OTCYTCTBHHM aTMOCHEPHBIX OCALKOB. MrI » 3KB/N; B —
CpenHeB3BEINEHHOE 3HaueHHe BoaonoTpebiends opolaeMelX KyJIbTYp 1Mo cesoobopo-
Ty, M /ra; P —cpenHes3BeleHHad 10 ceBooBOpPOTY OpOCHTE/bHAA Hopma, M1 /ra;
K ve noJokHo npesbimats 50 M1 - akB/n.

s NpeJOTBpalleHlHA [polecca OCOJIOHUEBAHMA TMOYE OTHOLMICHHE

Ca+ M
K4THOHOB B HUX Na/ v/ '—I__ﬂ_ He JIOJDKHO MpeBBILIATE 8 IS TAXKEIOCYT-

JIMHHCTBIX, 10 — Ui cpefHe- W JIErKOCYTIIMHMCTBIX, 12 — [UIf CymnecuaHbIX
M necuaHpiXx nous. CopepxanHue Na, Ca u Mg paccuMThIBaloT B Mr * 3KB/1.
Orvomrenwue Ca : Mg B opocuTensHOR BOJIE AOIKHO GbiTh Gostee 1 0.

ComepikanMe NUTATENBHBIX TEMEHTOB. Ps/1 CTOUHBIX BOI MMEET BBICO-
KO¢ cojie pxaHue a3oTa, Gocdopa ¥ KamifA, B KOTOPbBIX CeJIbCKOXO3AHCTBEH-
Hble KYJIBTYpbl KpdHHe Hy»x»JawTca. K TakumM OTHOCATCA CTOYHBIE BOJLbI
KHBOTHOBOIUECKHX KOMIUIEKCOB, MPOH3BOJCTBA Kpaxmasia, COHpTa U Ip.

PacueTamu YCTaHOBJIEHO, YTO CO CTOYHBIMH BOJAMH B OTKpPbIThic BO-
J0eMbl CTpaHpl nmocrynaer azora 750 rvoic. T, docdopa — 100 thic., Kanua —
70 1h1c. T. OTH OHMOTEHHbIE 27IeMEHTHI, [ONAas B BOJOEMbI, HAPYIIAIT 3KO-
JIOTHIO BOJHBIX DACCEHHOB CTpalibl,

Hopmuposanue a301a, hochopa U Kajiusa 107KHO Da3MPOBATECA HA HX
MOAHOM  YCBOCHHM CeJIbCKOXO3SAMCTBEHHBIMH KYJbTypamu. Ilpn wusbeiTke
430TdA M KUIMA B  PacIeHMAX HAKAINIMBAKTCA HHTPAThl M KAJIMH, 4TO
YXyuaeT  (BIUIOTH [0 MX TOKCHYHOCTH) KauyecTBO BbIpaLMBAEMbIX
KYJbTY P.

Y Hac B CTpade H 33 pyBeKOM LLUHPOKO MCIOJb3YI0T METOIbI pacuera
7103 YIOOPCHHH Ul NPOrpaMMHUPOBAHHOTO MOJYUSHHS ypoxkad. ITH Me-
TO[Mbl YUMTBHIBAIOT COMACPKAHMC HOCTYINHbIX ¢$OpM INTEMEHTOB I[MTAHHA B
mouse, UX KOIPPHIHEHT YCBOCHUA H KOIDDHIMEHT YCBOCHHS JIEMEHTOB
H3 yno6pennd. K Hepocrarkam MeToI0B OTHOCATCA |

IWMPOKHA AMANA30H KOIPDUUUEHTOB HCTOJIB3OBAHHA 1eMEHTOB U3
MOYBLI M Y JIOBPEHHH;
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HHPOKHH [Manas’oH KojeOaHWM CcOfepKaHKA IJIEMEHTOB TIMTAHMA B
MOYBE B TeYeHHe BEreTaldiOHHOIO NMepHoa;

B CIyYae MCNOJb30OBAHUA [UIA OPOLUCHHA CTOYHBIX BOJL OTCYTCTBHE
BO3MOXHOCTH PpETYJIMpPOBaHHA MO TOJaM M MO HoiAM ceBooBopora KOH-
LEHTPALLMM JIEMEHTOB MHTAHHA.

Curraem, 4T0O KOHUEHTpPaUMs NMHTATE/]bHBIX BELIECTB IIPH ONTHMUIBHOM
peKHME OPpOLLUEHUA [0JKHA obecreuMTs CpeHeMHOTOIeTHIOI MOTpeGHOCTD
YPOXKasAg OpoLUdeMbIX KY/IbTYP B IIMTATEJIBHBIX 3JIEMEHTAX .

Eciu cpeaHemHOrolierHee BHeceHHe [MMTATEIBHBIX IEMEHTOB OyHer
MeHbllle BbIHOCA MX PAaCTEHHAMHM, TO IUIOIOPOME MOuB OyleT CHHXATBCH,
eclii BblIllIe, TO NpUBEET K HAKOTUTEHHIO YKAa3aHHBIX D3JIEMEHTOB B MOYBE
M, KaK CIIe/ICTBHE, K YXYJ/IUICHHI0O KayecTBa BO3/IE/IbIBAEMbIX KYJbTYyp, 3a-
I pA3HEHHIO MOI3€ MHBIX U MOBEPXHOCTHBIX BOJI.

[Ipepyraraerca onpefenuTs JONYCTUMOe coiepxaHue asora, ¢ochopa
M Ka/lMsA B OPOCHTEIIBHOM BO/Ee B KaXKIOM KOHKDETHOM CJIyYae B 3aBHCUMO-
CTH OT OPOCUTENIBHOH HOPMBI H BBIHOCA ITHX INIEMEHTOB IUIAHHPYeMBIM
Y poKaeMm:

AK= (Y- 10%)/(PK),

roe K — ponycrumas KOHUeHTpauus asora, pocdopa m KanuA B OpocHTeNbHol BOOe,
Mr/n; ¥ — BbIHOC ypoxaeM 3JieMeHTa MO Cpe[HeB3BellleHHOMY MHOroJieTHeMy 3Hade-
HHIO IJIaHUpYyeMmoro cepoobopora, krfra; — CpefHeB3BelleHHa® no cesoobopoTy
opocuTesnbHas Hopma, m*[ra; K — koadduumeHT ycBOeHHS pacTeHHAMM INeMEHTOR
nuTaHus , g azora K = 0,6...0,8, docdopa v kamua K = 0,8...1 0.

B cnyuae 6osiee BBICOKMX KOHUEHTPAUMH 3THX 3JI€MEHTOB B CTOYHOM
BO/lc HEODOXOJUMO MPpOIOPUHOHAIIBHOE CHHXXECHHE OPOCHISIBHOH HOpPMBI,
€CIIH K€ BOJb! [UTaA pa3baBJieHMsA HET, NMepeHTH Ha yaoOpHTeNbHBIE NOTHB bI.

CopepkaHue MHKpOIeMeHTOB. MuHepanbHBIH COCTAB pacTeHWH, KOP-
MOBBIX CPE[CTB, OpraHu3Ma KMBOTHBIX H YeJIOBEKAa M3y4eH elle HelocTaToy
Ho. B npuHuune cieiayer MCXOJWTb M3 TOIO, YTO BCe IIpHpOJHbIE eMEHTHI
MepUOAMYECKOM CHCTEeMbl BCTPEYAIOTCH M B KOPMAX, M B OpPraHHM3Me >KH-
BOTHBIX.

Il BBICIUMX XMBOTHBIX XHM3HEHHO HeoOXOOMUMbI CIIelylOLIHe MAK pO-
JNIEMEHTHI: KaJbUMK, MArHuk, pocop, KMk, HaTpUH, XIOp, CE€pd; MHK-
pOINIEMEHTBI: JKele30, Mapradel, IMHK, MeOb, CejieH, MOIHbaeH, KobannbT,
HOM, XpoM, (pTOp, HHKEITH, OJIOBO, BaHa[aui. B 3TOT nepevelib MOXHO 6bLI10
Ob! BKITIOUMTH CTpPOHUMI, Oapuit, pyOuMi, 1e3HH, KpeMHHH, THTHH , KAZIMHH
M cepe6po , KU3HEeHHaA P YHKUHA KOTOPhIX €lile HeM3BeCTHA .

UpesmMepHaa Ji03a Kakoro-iubo >HM3HeHHO HeoOXOHMOro 3eMeHTa
MOXET BbI3BaTh HapyuleHHe oOMEHa BeElIeCTB KAK B PACTHIENBHOM, TdK U B
KHBOTHOM opraHu3me. BeickaspiBanue llapamensca: ,,To, yTO B ManbIix
033X MOJIE3HO — B OONBIIMX AMOBHTO” MOXXHO OTHECTH H K 3JIeMEHTaM
MHHEPAJILHOTO MU TAHUA PACTEHHH M KMBOTHBIX.

Kak B nouBax M NpHpOOHbIX BOJAX, TAK W B CTOUHBIX BOJlaX B TeX HITH
HHBIX KOJIMYECTBAX IIPUCYTCTBYIOT BCE XHMHYECKHE 3eMEHThL
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2. Mpepemsuo pomycramsie KouuenTtpammu ([11K) muxposnementos
B CTOMHBIX BOAAX, Mr//, MCIONb3YeMBbIX [JIA OpOLIeHuA *

Mukpo- rarp Clla CCCP MuK po- rap CIoA CCCP

atementst  |(1973 1) [(1973r) |[(1986r)|| snementmt [(1973 1) | (1973 1) | (1986T)
Bapuit 4.0 - 0,1 M BIBA K 0,2 0,1 0,05
Bepunmuit - 0,1 0,0002 Hukens 0,5 0,2 0,1
Eﬂp I j.ﬂ ﬂ‘?ﬂ ['55‘ GHUB 0 = - ﬂj 1
Bpom - - 0,2 Prym - — 0,0005
Banaaui - 0,1 0,1 Causen 0,1 5.0 0,03
BucmyTt - - 0,1 Cenen 0,05 0,02 0,001
Bonsdpam - = 0,05  CrpoHuuh — — 7.0
Kanmuit 0,2 0,01 0,001 ®@rop = 1.0 1,5
KobansT 1,0 0,05 0,1 Xpom 0,05 0,1 0,5
JTuruit - 2.5 0,03 Luuk 2,0 20 1,0
Menb 1,5 0,2 1,0 Weneso 1,0 5,0 0.5
MonubneH — 0,01 0,25  Maprauern 0,5 0,2 -

* Hopmbl MHKpo3fiemenTOB, yTBepxaenusie Muniapasom CCCP pna BogoemMoB
X 03ARCTB eHHOTMTREBOIO H KYNBTYpHO-OLITOBOrO HasHayeHuA, 1983, 1986 rr.

B TaGnuue 2 npuBeeHO JONYCTHMOE COAEpPXAaHHE MHK pO3JIEMEHTOB
B opocuTesnbHeix Bogax, npuHATeiX B ' JIP, CHIA u CCCP.

B Hawure#t crpave B , JHopmax npoektmpoBaHusa OpPOCHTEITBHBIX CHCTEM
C HCMOJIBb30BaHHeM CTOYHBIX BOn™ (1986) opraHamu 30paBOOXpaHEHHA A
BOJ XO3AHCTBEHHO-TIMTHEBOIO BOJONOJIb30BAHHA ObUIM YTBEPXK/IEHBI [JOMY-
CTHMbIE KOHUEHTpalHH MHK pOJIEMEHTOB.

Taxol nepeHOC HOPM M3 OJHOM X03AHCTBEHHOH OONAcTH B JpPYIyw
noarseprkjaaerca OaTaHCOBBIMH pacueTaMd, B OCHOBE KOTOPbIX 3aJI0)KEHO
COXpaHeHHe [OYB 110 MHUKpPO3JIeMEHTaAPHOMY COCTABY B MCXO[HOM COCTOAHHH
npu gnurensHom oporuelnn (Gosiee 100 ner), nonHeiM BBIHOC pacTeHHAMM
BHOCHMBIX C OPOCHTE/IbBHOH BOJOH MHKPOIJIEMEHTOB 6e3 YXYy/lUIeHHA ero
KayectBa. Hemocratok 3T0ro HOpPMHPOBAHHA — OTCYTCTBHE IH(depeHLua-
LLMH 110 30HAM CTpPaHbI.

PekomeHayeTca NpoaoJIXUTh HCCIIEI0BAHHA 110 HOPMHPOBAHKHIO MHK pO-
2J1EMEHTOB B CTOYHBIX BOOAX B 3aBMCHMOCTH OT OPOCHTEJILHOM HOpMbI (Tabi. 3).

3. llpepensHo fonycTHMBIE KOHLEHT PALHH MHKPOI TeMeHTOB
B CTOYHBIX BOJAAX, MT//l, IPH Pa3sM4YHBIX HOPMAX OPOLIEHHA

Mukpo-~- | OpocurensHas HOpMa, M~ /ra Mukpo- OpocHTensHan HOpMaA, M’jra
MMEMEH ThI WEMEHThI
2060 5000 lﬂﬁﬂﬂj 2000 5000 10000

Bapuit 0,5 0,2 0,1 MonuGaeH L2 0,5 0.25
Bepunmnuit 0,001 0,0004 0,0002 Mpiumsak 0.25 0,1 0,05
Bop 2.5 1,0 0,5 Huxenn 0,5 0,2 0,1
Bpom 1.0 04 0,2 Onogo 0.5 0,2 0,1
Banapu#i (0.5 0,2 0,1 Pryms 0,002 0,001 (,0005
BucmyT 0,5 0,2 0,1 Ceuiiel 15 0,06 0,03
Bonshpam 0,25 0,1 0,05  Cenen 0,005 0,002 0,001
Kanmui 0,005 0,002 0.001 Crponuuti 7.0 7.0 7.0
Kodaner 0,5 0,2 0,1 Drop 50 3,0 1.5
JIutui 0,15 0,06 0,03 Xpom 25 1,0 0,5
Meng 50 2.0 1,0 Llnngk 30 2,0 1,0

98



Copepxanne opranuuecknx sewects. OnHa H3 BaxHeHwMX npobiem
HCTIOJIb30BAHUA CTOYHBIX BOA UIA OpPOLUCHHA — 0De3BpexWBaHHEe OpraHu-
YeCKHX BELeCTB.

OuxcTKa CTOYHBIX BOZ Ha MONAAX OPOLICHHA, TAK Xe KaK M Ha CoopyKe-
HHAX MCKYCCTBCHHOH OHOJIOTHYECKOH OYMCTKH, 3aKJTH04aeTcds B DHOXMMMYe-
CKOM OKHC/IEHHH opraHHyecKHX seutectB. OcoBeHHOCTH moned OpoleHHs
KAaK OYMCTHBIX COOPYIKEHHH CIle/1y folHe :

I. OpraHuuecKHe 3arpA3HeHHs CTOYHBIX BOJ, NMPOXOAAT ABa-TpH OHO-
Jnoruueckux Gapbepa (MouBeHHble MHK POOPraHM3Mbl — 3eJieHbie PACTCHHA —
JIOMALLIHHE YKHBOTHBIE) .

2. l[lousa obGnagaer OGONBILIOH MOTIJIOTHTESIBHOK CIIOCOBHOCTBIO, BLJIE/l-
CTBHE 4ero IpH ODbIMHBIX MOJIMBHBIX H OPOCHTEJIbHBIX HOPMAX MCKIIOYaeTCH
34rpA3HeHHe TpPYHTOBBIX BOJ H CHMXKAeTCA KOHUEHTpALUA OPpraHHyecKHX
BeLlEeCTB B [IOYBEHHOM pacTsope, YTO 3HauMrTelIbHO obneryaer revyeHue Ouo-
XHMHYECK MX MpOILLECCOB.

3. Hajimuve B mnouBe OrpoMHOrO KOJIMYECTBA CambiX pa3HOODOpasHbIX
MHKPOOPraHH3MOB MpH HOPMAJbHbIX BOIHO-BO3AYUIHOM H IHILEBOM pe-
KHMAX, HEODXOMMMBIX 15 BO3MIE/IBIBAHHA CEJIbCKOXO3AHCTBEHHBIX KYIIb-
TYP, CNYXHT rapaHTtHed ObICTPOH MMHEpPAIH3AlHH BONOPACTBOPUMBIX O
raHHYeCKHX BELIECTB CTOYHBIX BO/L.

4. [lpu OpolLeHHH CTOYHBIMHM BOJIAMM C MOMEHTa MonuBa 10 YyGopKH
ypoxaa npu crpaBauBaiud umeerca 20..30 aHen mis nonHoro o6e3spexu-
BaHUA 3arpaA3HeHUd. TakoH KapaHTHHHBIH CPOK JUIA BCeX BO3JIEJIbIBAEMBIX
KYJIbTYp HE OKAa3plBaeT CYLIECTBEHHOIO BIMAHUA HA ypOXKAHHOCTL. M ecnu
32 JTOT IepHoJi NpH cOpoce B BOMOEMbI CTOYHbIE BO/IbI MOJIHOCTbIO CAMO-
OYHIIAKTCA , TO HA NMONAX OPOLIEHHA — TeM DoJiee.

5. 3arTparhl Ha CTPOHTEJILCTBO M IKCIUTYATaUMIO OPOCHTEJIBHOH CETH
OKYNAalTCA 3a cyeT NpuBaBKH ypokas.

B nouse Han/1eHO OrpOMHOE KOJIHUECTBO OPraHHiyeCKHX COeIHHEHHH — I1pO-
AYKTOB CHHTE3d H pa3j10KeHHA MHK pOO praHu3MoB H pacteHH#. CitoHbie O pra-
HHYeCKHe KHUIOTHI NeperHos coaepxar Kapbok cCwibHbie, peHOIbHBIE ,CITH PTO-
Bbi¢, METAKCHIIbHbBIE H XHHOBBIE rpy bl OBLIMMH B MOTEKYTaX TYMHHOBBIX KHC-
JIOT PasiiHMHOro MPOHCXOXKIeHUA ABJIAKTCA NMOJIMPEHONbHbIE IPYNIHPOBKH,

H. B. Jlo6anos (1952), oBobwas cBeNeHHs O BIMAHHM Ha YpOXKaH-
HOCTh OPraHHYeCKHMX BELIeCTB, OTMeuasl e¢ MOBbIILUEHHe NpPH BHECCHHH B
nousy Geusona, xnopodopmMa, popmanbpleruia, NUpHIHHA, Kpe30JIoB, (PeHO-
ia, cepoyriiepojla, Toiyosa, KepocuHa, HadTasuHa, HUTpoOeH3oa, KyMoJla,
LIMMOJId, AHWJIMHA, KCHIHHA M Napaanxio pben3sosia.

B. ®. Kynpesuu (1949) Ha npumepe pajia pacTeHuit, NpUHAUICKAILMX
K pasiiuHbiM CEMEHCTBaM, YCTAHOBHI HMX CMOCOOHOCTE BHUIENIAThL B IIOYBY
yepe3d KOPHH (epmeHTbl, paspyluaiolliMe OpraHHueCKHe BelllecTBa, B Yacrt-
HOCTH OeJIKH, XM pbl H Aaxe Kierwatky. OpraHHueckue BelleCTBA KOpPHEBbIX
BbIJICJICHHH COCTABJIAIOT 10 5% CYXOro BelIecTBa BCero ypoixas.

[0. B. Pakutunbim (1968) u aApyrumH, B TOM uHcile 3apyOexHbIMH,
apropamMu O6bUIO [10KA3aHO, YTO, MPOHMKAA B pacTeHHe, PHTOTOKCHYECKHE
BElIECIBA, H B YACTHOCTH repOHUM/IbI, MOTYT HapyluaTth T€ WIM HHbie 11po-
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ilecchl 0OMeHa BellecTB, HO CAMM NMPH ITOM TIOIBEPralTCA METOKCHKAIIHH.
JInuie B pefiKHX cllyyasax M3 BBEJCHHLIX B pacTEHHE TOKCHYECKHX BELIECTB
B pe3ysibTare DHOXMMHYECKHX MPOLECCOB BO3HHUKAIOT COeAMHEHMA, obmagaio-
{lIHe TIOB bILIEHHOW TOKCHUHOCTbIO. OOHaKO €CIIH HeT YC/IOBHH WJisl rubesnu
pacTeHMid, CYyLIECTBOBAHHE HOBBIX TOKCHYECKHX BELUECTB OKa3bIBAETCH
TONBKO BpeMeHHbIM, TaK KaK, BOBJIEKafACb B TpoLeCChl OOMeHa BellecTs,
OHH HEM30eKHO YT PAYHBAIT TOKCHYHOCTD.

Hecmorpsa Ha konoccasibHoe pa3HooOpasue BHOOB JXKMBBIX OPraHH3MOB
(MHK pOOPraHM3MOB, pacTeHHil, KUBOTHBIX), OCHOBHbIC MeXaHH3Mbl 06MeHa
BeLIECTB B HMX eluHbl. HpKHH npumep 3T0M OOIWHOCTH — OTHOLUCHHE K
apoxumukatam. Jina Beex OHoONOrHuecKHX BUOOE ¢ochOopopraHuyeckue
coelMHEeHUA Donee TOKCHYHBI, YEM XJIOpPOpraHHuYecKHe, HO NocheaHue obma-
JalT B Ppa3’sHOH Mepe BbIpaKeHHbIMM KYMYJIATHBHbBIMH CBOHCTBAMH, TOT/Ia
Kak docdopopraHuuecKue OOBOJIBHO BbICTPO NETOKCHPYKTCH B OpraHu3me.

lIpoBenennbivu B BHIIO | IIporpece” uccrmejopaHHAMH OBUIO BBIfAABJIEHO,
YTO HA TIOJIAX OpPOLLIEHHA B DHOXHMHUECKOM 00€3B peXXHBAaHHH OPraHHYECKHX Be-
IUECTB paCTeHHAM NpHHAJIEKHUT BaxHad poiab. BHOCHMBIE ¢ NTOIKHBHOM BOIOH
OpraHMUeCKHe BEIECTBA B 3aBHCUMOCTH OT HX XMMHUYECKOH CTPYKTY pbl 0He3-
BPEXKMBAJIMCh B PACTEHMAX 38 Pa3JTHYHBIE MEPHOBL: 10 5 CYT — AHWIMH, AlLETOH,
OeH3anbaeruy, NUMETWIAMMH, AMMETHIIIMOKCAH, IOUITWIAMHH, KPOTOHOBBIH
ansperun, ¢yphy pon, IUKIOTreK caHosn, uuknoreKcaHor; 3a 5...10 cyr — auer-
albaerus, beHson, OyTaHoN, A-KCHWIO0J, METAaHOJI, NpOnaHo, TONYOoJ, 3TAHOM;
3a 10...16 cyr — KanponakTam, AHXJIOpITaH, YETHIPEXXIOPUCTBIH YITIepOsL.

YuMThIBaA MHOTOKOMIIOHEHTHOCTb 3arpA3HEHMA CTOYHBIX BOJ, OpraHu-
YeCKHMHM BEILIECTBAMHM, CIIOXKHOCTb MOSHTHOUKAIMUM ITHX BElIeCTB W HOCTa-
TOYHO OBICTPYH0 HMX MHHEpPAIH3ALIMI0 B MOYBE, OLEHMBATH IPUIOAHOCTh BOJ
M0 OpraHHYeCKHMM 3arpA3HEeHHAM peKOMeHAyeTCH NnyTeM DHOTeCTHpPOBaHMSA.

[lvaHuabl ¥ pOTaHKbI, HEe OTHOCHIUHECH K OpPraHMYeCKHUM BEIIeCTBAM,
ClieflyeT OLEHHBAaTh BMeCTE€ C OpraHMYeCKHMH BElIeCTBAMM KaK COCIMHEHMA,
He CTOMK He B BHocepax.

st CTOYHBIX BOM, OPOLUEHME KOTOPbIMM [JA/I0 MOJIOXKHTENbHBIK 1paK-
THYECKHH pe3ynbTaT, BHOTEeCTUpOBaHHE He 00A3aTENbHO.

KoHueHTpaumio B O pocHTEIbHOR BOJIE CTOMK UX B BHOChepax NoJIUXIO pop-
raHHYeCKMX COCJIMHEHMH Npearaerca OrpaHHUMTh 0 3HAYEHHUH, YT BepKIeH-
HeIX Muusgpasom CCCP pnd XO3AWCTBEHHO-TIMTHEBOIO BOAOMNOB30OBAHMA.

YIK 626 810

NPOBJTEMbI MOYBEHHO-MENWOPATUBHOM OLLEHKW
KAYECTBA NOJINBHOW BOAbI

3UMOBEL, B. A., 10K TOp CENbCKOXOIANCTBEHHLIX HAY K
XWUTPOB H. B., KkaHawnaat censCcKOXO3IANCTBEHHBIX HAYK
MoveenHsrd uHcTuTyT Uum, B. B. fokxyvaeaa

B ycnosusax Hapacraomero aedpuuMia NpecHOH BOMABI M LLUMPOKOIO

HCMCONB30BAHHA  [UIA  OpPOINEHHA  BOJ TMOBBILUEHHOH MHHEpanH3aluu
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(> 10 r/n) ouenka muxXx Kauecrsa M MPUIOJHOCTH [UIA MOJIMBA € YUETOM
CBOMCTB M IUTOAOPOAMA MMOYB — OJHA M3 aKTYAIbHBIX TipobGnem obuiero
¥ MeJIMOPATUBHOTO MOYBOBEIEHHSA

o HenaBHero BpeMeHH CYMTAIOCh, YTO CYLLUECTBYHOILIMX pPeKOMEHIAIWN ,
OCHOBAHHBIX Ha yuere OOIeH MMHEpPWIM3ALMM W HOHHOTO COCTABAa BOIBL
BIIOJIHE JIOCTATOUHO [UIA TOTO, YTOBBI OIlPEJIEIUTh He TOJIBKO €€ BEIUeCTBEeH-
HBIH COCTd4B, HO M €ro BiMsHMe HA 3acoiielue, OCOJIOHIEBAHHE M lpyTrHe
11 pOLECChI [IeT pajlaliiy OpOLLIaeMbIX MOYB,

[loury ABaJUATHIIETHHH OMbBIT JKCIEPUMEHTANBHOTO M TIPOM3BOJICTBEH-
. HOTO HCNOJIb30BAHHA BOI [OBbIIEHHOH MHMHEpPAIM3ALUMM MOKA3aJT HEOIHO -
3HAYHOCTb WX BIIHAHHMS HA IUIOJIOPOJHE NMOYB (OT MOJIOXKMTEIBHOTO 10 OTPH-
LATENIBHOTO) , & TAKJ)KE' M PACXOXK/EHHE OXKHMIaeMbiX (MPOTHO3HbIX) M dax-
THYECKHX H3MEHEHUH CBOMCTB IIOUB M YPOXas BO3JEJIBIBAEMbBIX KYIbTYP.
Baxcen 10T hakT, 4TO BGONBIUMHCTBO PE3YNBTATOB 10 MCHOMB30BAHUI IS
NOJNIMBA HEKOHIWUHOHHBIX BOJ CBHIETEJLCTBOBAIO O TMOJYYEHHHM BBICOKMX
ypoxaes, OcoDeHHO 3epHOBBIX W KopmoBbix (M. C. Pabouen, 1973;
U. K. Cyupsara, 1973; T. A. U6parumos, 1973; TI'. M. I'yceiinor, 1973;
. C. Kussaxos, 1983, u ap.) . CywecrBoBano u 1e0peTHYecKoe 0ObACHeHHE
ITOMY ABIIEHHIO, OCHOBaHHOE Ha COJIEYCTOWUMBOCTH PAaCTEHHH, MpeelsHOM
KOHIIEHTPAUMH NMOYBEHHBIX PACTBOPOB M KPUTHYECKOM PeXHMe OPOILeHU S
(B.A. Kospa, 1976, 1977; H.T'. Munammuna, 1973, 1977).

J1H 0OBCTOATE/ILCTBA MOPOJWIH OTHOCHTENBHO GJIArONpPUATHOE OTHOLIE-
HUE K paccMaTpuBaeMOH mpofiieme He TONBKO MEIHOPATOpPOB, KOTOpbIE
HalWM 2GQEeKTHBHBIA NMyTh YTWIM3AIMMH YAaCTH JIPEHAXXHOTO CTOKA, HO M
MOYBOBE/IOB, MHOTHE M3 KOTOPbIX ObUIH YAOBJIETBOPEHBI TEM, UTO TIPH KOH-
[EHTPAUMH COTIEH B OPOCHTEIBHOM BOJE 10 3 I'/Jl MOXKHO MOJIYYHTH XOPOLIHE
ypoxkau. Tpebyercs nuiup 0Becrieynth NMPOMBIBHOR PeXMM opolleHus (110
30...35%) n xopouryio paboTy HHXKEHepHOro apeHaxa, Uro kacaercs Heko-
TOPOIo YXY/ILIEHUS OT[CNbHBIX CBOWMCTB [OYB, B YACTHOCTH, CBA3AHHBIX C
OCOJIOHLEBAHHEM, TO I €ro YCTpPAHEHUA PEKOMEHJIOBAIIOCh NMpHMeHeHHE
KarblUMHCOAEPIKAILMX METHOPAHTOB, TMOBBILIEHHBIX [103 OPraHUUYECKHX M
KHCIIbIX MHHEpPAIbHBIX YNODpeHHH, 4epeloBaHHe IIOTHBOB NpPECHLIMH M
MHHEpATM30BAHHBIMH BOJAMH W JIPYTHX arpomMe/iMOpaTHBHBIX TIpHEMOB
(0. b. Kuzakogr, 1985) .

[lomoGHasi TeHOeHUMA CYLECTBYET H B MEKIYHAPOJHOH NpakTHKE
MCHOIb30BAHUA MHHEPANH30BAHHBIX BOJ A opoweHus. OpHako Bonee
KOMIUIEKCHafi MX OLEHKa IIPOBOAMTCA KAaK Ha OCHOBe y4YeTa HX COCTaBa,
KOHIEGHTPAUKMK, 4 TAKXEe COJIEYyCTOMYMBOCTH pacCieHMH, TAK W Ha OCHOBE
CBOHCIB TIOYB, B YaCTHOCTM MeXaHMYeCKMX M muHepanoruyeckux (Biomre-
TeHp PAO,N°42,1979).

Mcnonb3oBanue 3TOH METOAMKM JUIS TMOYB Hallied CTpaHbl Or paHHYEHO
Mpexae BCEro MX HMHbIM MHHEPATIOrHYECKMM coctaBoM. B 3tol Metonuke
MO-NpPeKHEMY OCTATCA HeyuTeHHBIMH MHOrHe arpo¢usuueckue v GHIMKO-
XHMHYECKHEe CBOHCTBA MMOYB, OT KOTOPBIX 3dBHCHT €€ TUIOZOpPOJIME, B TOM
UKCIIE CTPYKTYPpPHOE COCTOsIHMe, CeJIeKTHBHAaA CrnocoBHOCTH, yaelIbHad Mo-
BEPXHOCTh, AKTHBHOCTb HOHOB, Kpome TOro, Kak W B OTEUECTBEHHOM NpaK-
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TMKE, KayeCTBO OLEHMBACTCA Pa3[eiibHo [UIA pacTeHMH, MOYB M BOBI, 2
obllee 3aKIOYEHHE O BO3IMOXHOCTM e¢ IpUMMEHEHUA NTPHHUMAETCA IKCIepI-
HBIM MyTeM. HpM KOTOpoM HeuszBexHbl onpefeneHHas cyObeKTHBHOCTL
H YCITOBHOCTD.

B nocnentee Bpemst HAMETHICA HOBBIH MYTh B OICHKE KayecrBa MOJIUB-
HOH BOJIbI, CBA3AHHBIH C MOJEJIHPOBAHHEM MMPOLECCOB €¢ B3aUMO/ICHCTBUA
C NOYBOM Ha OCHOBE TEOPUHM coJieneperoca W moHHoro obmena (M. I1. Anpa-
poB u ap., 1983, 1986; . A. llavenckuit u ap., 1984, 1985). [lpu atom
HApaBHE C COCTABOM BOJbl HCMONB3YIT [OKA3aTeNIW PATHUHBIX CBOWMCTB
[IOYB, B 4acTHOCTH MeXaHWYeCKHH COCTAB, eMKOCTh 0DMeHd, cocTap oOMmelr
HbIX KATHOHOB, AK THBHOCTh HOHOB.

OpHako B HACTOsMIIEe BPEMSA WKUPOKOE [IPUMEHEHHE 3TOI0 METOMa Orpa-
HUYHBAETCA OTCYTCTBHEM JIKCIIEPHMEHTAIbHBIX JaHHBIX MO pALY GUIHKO-XU-
MHYECK MX CBOMCTB NOYB (Ipex/e BCero, COnpaxeHHOMY M3YyUYeHHI0 COCTaBa
MOYBEHHBIX PACTBOPOB M OOMEHHBIX OCHOBAHMM), @ TAKXe HEJOCTATOUHOH
H3YUEHHOCThI0O KHHOTHKH B3aMMONCHCTBHA OPOCHTE/IbHBIX BOJ CO CBOMCI-
BAMH TIOYB C YHUETOM 30HAlbHO-PErHOHAIBHLIX 0COBEHHOCTEN MOCHeIHHUX.
B wactHocTH, Tpebyerca yCTaHOBHTH 0CODEHHOCTH B3aMMOMICHCTBHA OpPOCH-
TeJIBHOW BOJOBI C TOYBAMM , XaPaKTE pU3YIOMIMMHMCA PA3TUYHBIM HOHHO-COJIe-
BbIM COCTdBOM; CTeleHh OBpaTHMOCTH H HeODpaTUMOCTH M3MeEHEHHH OCHOB-
HbIX CBOHCTB IIOYB NpH U3MEHEHHH HMX HOHHO-COJIEBOTO KOMIUIEKCA; Xapak-
TEP MHEPIHOHHOCTH B3aUMOJIEUCTBHA OPOCHTENIBHbLIX BOJ € ITOYBAMH M T. 1.
bes yuera 31UX OCOBEHHOCTEH PacK phiTh 3aKOHOMEPHOCTH M3MEHEHHA TIOUB
MOJI BIMAHKEM BOIbI Pa3IHYHOTO Ka4yecTBa NpaK THYeCK U HEBO3MOXHO .

M3BecTHO, 4TO O[IHA M T4 K¢ 110 COCTABY BOJA MMO-pa3HOMY BIIMAET Ha
MOYBBI C pasHbIMH CBOMCTBaAMM. Hampumep, npu opoLUeHMH 11PECHOH BOJION
MAPOKAapbOHATHO-CYIIbQATHO-KAJIBIMEBOrO COCTABA B MOUBAX KalITAHOBBIX
H JIyTOBO-KaUITAHOBBIX HECONIOHLEBATHIX (POPMHMPYIOTCH IIPECHbIE PacTBO Pbl
HECHTPAJIBHOTO COCT4BA, 2 B COJIOHLIEBATHIX — PE3KO TMNOBBIIAETCH 1IETOY-
HOCTh, CBfA3aHHAs ¢ AecopOuMeH 0DMEHHOTO HATpHUSA, YTO TPHBOJIMT K CHH-
KCHUIO YPOXKAHHOCTH BO3JIeNbIBaeMbIX KynbTyp 0 35..50% (B. A. 3umo-
Bel, 1979) .

Hpu npombIBKax MUHepaTH30BaHHOM Boao# (3..5 r/n) HedTpaibHOrO
XMMH3MQ 33COJICHUA COJOHYAKOBBIX T0YB M3 HMX MNOYTH [OJHOCTHIO yass-
I0TCA JIETKOPACTBOPHMEBIE COZIM, 4 TIOJIME 3TOM Ke BOJIOM He3acoileHHbIX
MOYB BEMAET K MX MNOCTENEHHOMY OCoJIoHIeBaHKI0 M 3aconennio (I'. A. C1pesnb-
nukosa, 1984; K. I'. Po3anos u ap., 1985).

HeosinosHauyHOCTh  B3aMMOJIEHCTBHA OpPOCHTE/ILHLIX BOA € HMOYBAMM
obycnoBiieHa pasjidyMemM HOHOOOMEHHBIX CBOWMCTB [OUB, CBA3AHHBIX C eM-
Kocrpio KatnoHHoro obmena (EKO) u xoadduimeHTamu ceneKk THBHOCTH
(KC).

HMasecrio, uro EKO Mmoxer uamenstbest ot S...10 po 50...60 mr-a3xks/100r
B 33aBMCHUMOCITH OT I'paHyJIOMETpHYECKOTO W MHHEPaJIOrHYECKOro COCTABA,
COfle pXKaHHA, a TAKKE OT COCTaBa OPraHHYeCKOTO BELIEeCTBA, XapaKTe pU3yA
OOIMH 3anac OOMEHHBIX MONIOUIEHHBIX KATHOHOB, YTO ONpedenser cnocob

HOCTb HOYBBI NTPOTHBOCTOATE U3MEHEHHIO 110 BO3ICHCTBHEM {Jp(}GHTEIIh]IDﬁ
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ponbl. KC onpenenswor pacnpe/iejieHie KATHOHOB MEXIy NOpOBBIM pacTBO-
pOM M MOuYBeHHbIM nornowawumm kKommexcom (IMTIK) . Hamenenne TTIK
NPHBOJMT K TOMY, 4TO MPH OJIHOM M TOM e COCTaBe PacrBopa B MOYBAX
¢ pasipivMu KC dopmupyerea pasupiit cocraB 0OMeHHBIX KATHOHOB.

Bmecte ¢ tem acrnepumentasibHpiX onpeseieHuit KC nous npaktuue-
CKH HeT, 4 paccuMrtaHHbie no [anony wepe3z SAR juia pa3sHpiX NOYB HEOM-
HakoBsie. Hanpumep, B ceposemax, no pauupiM I'. H. Kouerkosoi (1986),
KNa-Ca—Mg =0,005 (mons/n)**, B nousax cBersio-KalTAHOBBIX M KAlll-
TAHOBBIX COJIOHILOBBIX KOMIIEKCOB KNa_ ca- Mg = 0,007 + 0,020, B uep
Hosemax Pocrosckoit oGnactu, no nawueiM E. I'. Mopryua u S1. A. TMaver
ckoro (1984) , KNa—ca— Mg = 0,0095, B cnuthix uepiosemax CraBponojiba
KNa-ca-mMg =0015+0028 (mons/n) 2. Takum oBpaszom, BHIHA OIpe-
AejienHas reHneHuus ypenuuenusa KC or ceposemon K uepnosemam. Kpome
Toro, KC s oJJHOH M TOH e MOYBbI H3MEHAKTCA B 3aBHCHMOCTH OT J0-
JICBOIO CofiepXaHuA 0OMeHHOTro HaTpusA. 3To ABnenne ormeuanocs E. I'. Mop-
ryvoM u . A. Tlavenckum (1984) mis ueproszema, I'. H. Kouerkosoii
(1986) — mna cepo3emoB. To ke yCTaHOBIIEHO HAMM JUIA KAIITAHOBBIX MOYB
H cojioHios lMoBosmxesa u Craspononba.

CnenoBatenbHO, HCHONB3OBAHME O/IHMX 3HaveHuin SAR npu oueske
NPUTOAHOCTH BOABI A opoluedna 6e3 yuera KC opoinaempix noys Heocra-
TOYHO, NMOCKOJIBKY BefeT K oluubKam,

Bropas npo@nema, KOTOpYy NpPEeACTOMT PElIHTh NPH MOYBEHHO-MEJTHO-
PATHBHOM OULEHKE NPUIOJHOCTH BOJIbl [UTSA OPOLIEHHA, — YCTAHOBHTH 34BMH-
CHMOCTh (PHIHYECKHX H HEKOTOPBIX XMMHUECKHX CBOHCTB MOYBbI OT COCTABA
HOHHO-CONEBOro Kommiekca. [lpopeeHtbie B pasHbiX CTpaHaxX HCCIIeNOBAHMA
NOK43aJIM, YTO JOJIEBOE COJIepKaHHE ODOMEHHOro HaTpHA M MMHE paH3alius
MOPOBOIO PacTBOpPA BJIMAIOT Ha BOAONPOHHLEAEMOCTh H BOJIOY/E PXKHBAIOIYIO
crnocobHoCcTh NMouB, HabyXaHue, HA MX BIMTBHIBAILLYI0 M MCNAPAOIYID CHO-
CODHOCTL, (DWIBTPAUHOHHYI0 TETEPOreHHOCTh, HMPYIHOHHBIE HpPOLECCHI,
CTPYKTYpHOE COCTOsIHHE (Je3arperdpoBaHne M KOaryislms, KOpKoobpaso-
BaHHe, 3aUJTHBAHUE NMOBEPXHOCTH) .

Hakoiuienne o6MeHHOro Harpus npH HeBOJNBLIOH MMHEPAIH3AMHK MOY
BEHHOIO pacTBopa CnocobBCTBYET AHCNEPralMy MOYBEHHBIX YaCTHIL M e3arpe
FauMd 1MoYB, TOrJA KaK BbICOKAA MHHEpPaJIM3dUHA MOYBEHHOTO pacTBOpA
BHE 3dBMCHMOCTH OT CofepxaHusA oOMeHHOI'O HATpUA CNOCOGCTBYET Koary-
JIAIMK NMOYBEHHBIX yacTHIl. CyuiecTBOBaHHE 3TOH 0COOEHHOCTH ONpeenseTca
IpaHyJIOMET PHUECKHM H MUHEPAJIOTHYECKHM COCTABOM I1OYB, IIPHCYTCTBHEM
B HMX KapboHaToOB (a TakXe [APYIHMH CBOMCTBAMM W YCIIOBHSAIMH) H YK4-
3bIBAET HA BO3MOXHOCTh M3MEHEHHMA HX (PHM3MUECKMX CBOHCTB B fpoliecce
OPOLUCHHA, YTO, B CBOK Ouepellb, MOXeT MOBJIHATH HA BOJIHBIH peXHM H B
KOHEYHOM CueTe uepes OMpe/leeHHbIH TPOMEXYTOK BpEMeHH — Ha ypo-
KAHHOCTH BO3/IE/IBIBAEMBIX KYJIBTYP.

Baxknoe 3naveHMe uMeeT MHEPUHOHHOCTH (3AMEUICHHOCTB) B3aMMO-
JICUCTBHAL OPOCHMTEJIBHBIX BOJL C IIOYBAMM, KOTOpas OOYC/IOB/IMBAaeT M3Me-
HEHHE COCTABA BOJbI TIOCIIE TOTO, KAK OHAa BIMTHIBACTCA B MOYBY H CTAHO-

BHTCH [IOYBEHHBIM pacTBOpOM (locne B3aUMOJIEHCTBHA C HOHHO-COJIEBBIM
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KOMIUIEKCOM 1104YB). HMHepUHOHHOCTH B3aMMOIEHCTBMA TeM BbILUE, YEM
MeHBILE M3MCHACTCA IPHPOJAHBIH (MCXOIHBIH) MOHHO-CONEBOH KOMIUICKC
OMBBI [10/1 BO3/IEH CTBHEM TIOCTY TAWIIEH NOJTMBHOH BOJIbI.

Jdra OcoDeHHOCTh HauboJice APKO NPOABJIACTCA Ha uepHO3EMax TMpH
MOJNMBAX CabOMMHEPAJIM30BAHHBIMH  BOJAMM. KOIJA CcO/epKalue HaTpui
H MATHUA B OPOCHTEIbHOH BOJIE HE3HAUHMTEIBHO 10 CPaBHEHHIO ¢ 3aMAcaMH
00MEHHOTO Kanbuua B noyee. [MostTomy B nepBbie robl OpOlIeHHA, KAk
NpaBuiIO, He OOHAPYXKHMBAIOT [JOCTOBEpHLIX M3MEHEHMH KaK 110 COCT4BRY
0OMEHHBIX OCHOBAHMH, TAK M MO pPALY JPYTHX CBOHCTB. Y poxdaWHOCTh BO3-
IeNIbIBAEMBIX KYJIBTYpP TAKXKe COXpaHseIcsi Ha BBICOKOM YPOBHE 3a Cuer
0Aaud JAONOIHUTEIIbHBIX 06beMOB BO b, OIHAKO CO BpeMEHEM H3MEHCHHA
HAKAIUIMBAKTCA W NPOABIAIOTCA IPEXK/IE BCETrO uYepe3 paspyllieHHe arpoHo -
MHYECKH LIeHHOM CTpPYKTYpBI, OCOJIOHLIEeBalHe W 3acosnenue. Takue rnpumepsi
WHPOKO pacnpocTpadeHsl B Monjaeuu, Ha tore Ykpauus,, Ha CeBepHom
Kapkase (B Pocroscko# obmactu u KpacHopapekom kpae) , B LlenTpainHo-
YepHoseMHO# 0OnacTH.

Uro kacaercst obpaTHMOCTH M HeOOPATUMOCTH YKAa3aHHBIX BBILIE MPO-
LIECCOB, TO 3TO ABJIEHME B HACTOAUIEE BpeMs HauMeHee M3Yy4yeHO, HO HMElo-
Lierocs marepHasa J0CTaTouHo, 4Tobbl 00patuTs Ha Hero BHuMaHHe . Honooo
MCHHBIE PedKIHH TpaaMUMOHHO cudraricd obparumeivu (b, I1. Hukoss-
ckud, B. U. llapamonosa, 1939; 0. A. Kokoros, B. A. Maceunnx, 1970,
u 1p.). OnHako MMeloTcA CBeeHNMs, Korja HabmoaeTcs ABHas HeoOparTu-
MocTe OobmenHbix peakuun (B. B. Yepnos, 1940; JI. B. Peixosa, 1980:
E. . Mopryin n $.A. Tlavenckwuit, 1984), Hanpumep, B mousax ¢ Bbl-
COKMM  COJiepKaHMEM OpraHHyecKkoro selecTBa B [Ipolecce HachlLle-
g THIK marsmeM M HaTpMeM YacTb OPraHuKH TepseTcs. JT0 NpHBO-
AHT K M3MEHeHHI0 HOHOOOMEHHLIX CBOHCTB 1OYB W K (PaKTHUECKOH He-
O0patHMOCTH mpougcca, XOTd CcocraB 0OMEHHBIX KaTHOHOB BOCCTAHAB-
JIMBAETCA .

Bonpoc 06 oGparumMocTH H3MeHeHHil (HU3HUECKHX CBOMCTB NOYB O/
BO3/ICHCTBMEM H3MEHCHMA MOHHO-COJIEBOTO KOMIUIEKCAa TAKXKe OCTAeTCH
HeuyyeHHbIM. Bmecte ¢ TeM HEOOXO/TMMO OTMETHTH, YTO MPOsBIEHHE pac-
CMOTPEHHBIX BBILIE OCOOCHHOCTEH PA3JTHUHO B 3aBHCHMOCTH OT MEIHOpPATHB-
HbIX YCIIOBMH, B U4CTHOCTH OT CNOCOG0B, HOPM M PEXKHMOB OpOMIEHHS,
YPOBHA M MHUHEpaJIM3alMH TPYHTOBRIX Bod. Hanpumep, npu nonuse noxme-
BaHHEM, IpuueM HEBOJIBLIMMH HOpPMAMH, arpodusuueckue, GUIHKO-XUMH-
UECKHE M JIPYTHEe CBOWCTBA MOYB M3MEHSANTCS [PEHMYILIECTBEHHO B BEpPXHHX
FOpM3OHTaX (MAaXOTHOM M TOMMAXOTHOM), MPH TMOBEPXHOCTHBIX MOMHBAX
OOJIBIIMMH  HOPMAMM — KAaK B BEePXHMX, TAK M B 6ojnee rnyGokux (10
05..0,7 m or nopepxuocti) . Iy GokHe ropH3OHTHI TOUB OTIHYAKTCH HHBIMH
CBOHCTBAMM H COCTaBOM ¥ TpeDYIOT CITEIMAIbHLIX MCCHAEIOBAHMIL IS o1 pe-
ACICHHA KaK NPUPOIHBIX XaPAKTEPHCTHK, TAK M M3MCHCHMIA 1O BIIMAHUEM
nomuBHOM BoAbl. OHAKO TEXHONOrHA XHMHYECKHMX M arpodH3HUECK UX
MEHOpalMK JTHX TOPH3OHTOB OCTIETCH HAYUHO HeOBOCHOBAHHONW M mpej:-
CTOMT MX pa3paboTKa ¢ yueTOM KauecTBa BOABI M €€ NIPUIOJHOCTH UIf O po-
UICHHA .
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Takum obBpazom, npodnema NOYBEHHO-MEJIHOPATHBHOH OLCHKH KayecT-
B4 OPOCHTEJILHOH BO/bl CBOAMICA K HeODXOIHMOCTH BBIACHEHHUA €€ LPHIo/L:
HOCTH 1O KOMIUIEKCY NMOKa34aTeneu:

JUIS OpOLICHUA CENbCKOXO3AMCIBEHHBIX KYIBTYP B 3iBHCHMOCTH OT MX
CONEeYCTOHYHBOCTH ;

JUTS NOBBILICHUA [UIOJIOPOAUA OpolLIde MbIX OYB NYTeM COXpAHEHHA H
YAYYLIEHHA HX PUIHUCCKHX H QHIMKO-XHMHUYECKHX CBOMCTE,

U151 Bb1BOpA ONTUMAJIBHBIX CHCTEM MEJTH O PALKH |

JUIA COrJIACOBAHMS 1OJIYYeHHbIX UACTHBLIX OLEHOK .

Mcxonst M3 5TUX NMOJOXEHWH, ODWHUH TTPHHIKIT TIOYBEHHO-MEJIHO PATHB-
HOH OLEGHKM MPUTOAHOCTH BOMBI [UIA OPOLIIEHHA MOMKHO CHOPMYIHpPOBATH
cnenyiomdmM odpasom. OneHka Kayecrsa BOJIbI 10/KHE ObiTh KOMIUICK CHOH,
KOHKPETHON M COIJIACOBAHHON C YUCTOM COJIEYCTOMUMBOCTH CEJIbCKOXO3AH-
CTBEHHBIX KY/BTYP, CBOHCTB M pPEeXKHMOB I10YB, TCXHMKH M TECXHOJIOIHH
O pOLLIEHU A , MEJTHOPATHBHOTO COCTOAHMSA O POLLIAEMbIX 3EMENb.

Obcyxnaemaa npobriemd HaXOMMTCA B HAYAJIBHOM 3Talle HaAy4yHOTO
noucka. HameTuBILAfACHA CTparerdd KOMIUIEKCHOH ITOYBEHHO-MEIHOPAaTHB-
HOH OLIEHKH NPUIOJHOCTH BOJIbI Uil OPOLLICHHA HYJK4eTCA B JAJIbHEHILIMX
pazpaboTKax IpeXae BCEero INPHMEHHTEIBHO K Ppas/IHyibIM  [pHPOAHBIM
30HanIbHO-DAlMAIbHBIM  CBOHCTBAM  [OYB  (4epHO3EMHBIX, KAWITAHOBbIX,
CEpO3e MHBIX) .

Heobxomum Takxe cBOp M CHCTEMAaTH3alUHA [AHHBIX IO COCTABY 00-
MEHHbIX KATHOHOB B [IOYBAX PAa3/MYHOTO XHMH3MA 33COJIEHHMA C 1EJbl0
Olipelie/ICHHA HOHOOOMEHHBIX XAPaKTepPUCTHK [OUB M BIIMAHMSA Jl0J1e-
BOFO COJEPKAHUA KaJblMA, MarHWd M HaTpusa  HAa MX CENCKTHBHBIC
CBOMCTBA.

Ha s1ofl xe MeTro/IMYecKOHW OCHOBE IIPeJCTOMT CHCTCMATH3AUHA Hayw
HBIX M TNPOM3BOJICTBEHHBIX [AHHBIX N0 HCTIONB30BAHMIO MUHE PAIH30BAHHOH
BO/bI, €¢ BIAMAHMIO HA OCHOBHBIE CBOHCTBA I104B,a TaKxe pazpaborka mero-
MOB MPOTHO3HPOBAHUA IIPOLIECCOB MX 3aCOJICHHA, OCOJIOHUECBAHUA W CIIHTH-
3AUMM B PABTTHUHBIX XO3AHCTBEHHO-MEIHO DATHBHBIX Y CITOBHAX.

B cBA3M ¢ 3TUM TpeDyeTcd HayyHO-TEOPETHIECKOE M JKCHEepHMEeHTallb
Hoe OBOCHOBAHME TpEJIENIbHO [ONYCTHMBIX (OMACHBIX) 1apaMeTpoB OCHOB-
HBIX CBOHCTB TOYB, NpedylpekIalolnx uxX Iepexo/l B paspda/l MeHee Troao-
POAHLIX M TeM BoJiee flerpalipOBaHHBIX. Y CTaHOBIICHHbIE paHEe [OPOroBbIC
KPUTEpPUH YpPOBHA colcpsKatusi cojied, OOMEHHOTO HATpHA M MArHWsA, TOK-
CHYHOH 1IEJIOYHOCTH M JIpyTHe TMOKAa3aresid, CBHICTEILCTBYIOLIME 0 Hebnaro-
NPHATHBIX H3IMEHEHHAX CBOHCIB MOYB M IIEPEX0/le MX W3 OIHOM KATEropuu
B ApYyryio, He oOecneyMBaiT JOCTATQUHOW HIIRKHOCIH M JIOCTOBEPHOCTH
nporuosa. OBbACHACTCH 3TO MPEXIE BCErO TeM, UTO ITH Hapamerpbl Obuiy
ONpejie/leHbl HA KayeCTBEHHO-KOJIHYeCTBEHHOM YpOBHE M [IPC/AHAZHAYATHCH
U OUEHKH HPUPOMHBIX (€CTECTBEHHBIX) CBOHCTB I10OYB, CHOPMHUPOBAHHBIX
Mofl BIMAHMEM BEKOBbIX NPOLECCOB NouBooOpasoBanui. JiA Kojlnuectpet-
HOIl K& OLEHKH COBPEMEHHBIX [IPOILECCOB H CBOHCTB TIOUB, (POPMUPY HOILHXCH
3a 1.3, makcumyM 5.7 Jier, a TAKke JUIA CC30HHO-TO/OBOM JIMHAMHUKH HX
H3MEHEHHA TpeOyloTcA clielHd/IbHbIC pa3pabOTKH.
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Kpome T1oro, B Hacrosulee BpemMsA NOABMIIHCE HOBbIC AAHHBIE O pHA/IE
(UMK O-XHMHUECKHX 110Ka3aTe/leH, KOTOpble CYUIECTBCHHO YTOUHAIT CTd-
pbie, a HEKOTOpbIC CTaBAT 110/l comMHenne., Hanpumep, Xopoiuo u3BectHbli
K PHTHUECKHH MapaMeTp CoJepKaHuA OOMCHHOTO HATpUA KAaK MOKasarelb
HAYWILHOH M MOCHEAYWHX CTajuid ocosloHueBanuna: Oosiee 3% eMKOCTH
JUid YepHO3eMOB, Gonee 5% — mna KawranoBsix mous M Gosee 10% — yus
ceposeMHbix. Kpome TOro, BbIAENAIOT COJIOHLBI MAUIOHATPHEBbIE (MeHee
10%), cpennenarpueBbie (10..25%) u muoronarpuensie (Gonee 25%).
B 3apyBexxHOH jMTEpaTy pe /Ui AUATHOCTHKH COJTIOHUOB YCTAHOBIIEH YpoBEHb
159% emKocTH cole pkaHuA 0OMEeHHOIO HATpUAL.

YCcTaHOBJIEHO , YTO BCE 3TH MOKA3ATENH 3aHMXKAIOT OLCHKY KaK HAual1bHOM,
TaK H NOWIGIYIOUIHX CTAIHMH OCOJIOHLICBAHUA OPOIIdEeMbIX NMOYB. BhicKaibr
BAKT NpeAnoioXeHHA, yrto Gonee TouHbe HAHHBIE MOMXKHO [OJYYHTh, €CIH
OLEHHBATH ITOT Mpouecc He 1o obuiemy cojiepxaiuio 0OGMEeHHOTO HaTpHH,
a 1o ero akKTMBHOCTH M C YUeTOM akTHBHOCITH MoHOB Kaibuua (H. K. Kpyi-
ckun, JI. A. Haycosa, 1981; T.H. Xoxmenko, 1987, u np.) .

He meHee C10XKHO peluaercs BONPOC 0 K PUTHUYECKOM cojiepkabuu 06
MeHHOTO MarHuaA. Jlo cux nop a3ta npofnema ocraercs HepelleHHOH, Npe-
/IeNbHO JIONYCTHMOE CojiepXKaHHe OOMEeHHOro MarHua B [OYBE HE YCTAHOB-
JICHO. YC/IOBHO NPHHATO, YTO €ro ColepxaHHe B KoJmuecrse o 25..30%
€MKOCTH HE OKAa3bIBAeT OTpPHUATENbHOID BIMAHMA HA IUIO/IOPOJIME TOYB,
a B konuuectee 50..60% siBasercd KpUTHYSCKHUM, CHHMKAIOIIKM YPOBEHb
1000 POJIMA,

KpurHueckue napamerpbl cOCTaBd M KOHUEHTpPALMH MOYBEHHBIX PACTBO-
POB TAKIKe lpeTeplield 3HAUHTeIbHBIE M3MeHeHuA. Jlonroe BpemMa cuntanocs,
UTO KPHTHUYECKAs KOHLUCHTPALHA MOYBEHHLIX PACTBOPOB JUIA apHIHBIX ITOYB
Haxogutcs B npemenax 10...12 r/n (B. A. Kospna, 1947). 3artem, no mepe
HAKOMIEHUA HOBBIX JKCICPUMEHTAJIBHBIX AAHHBIX, JTO 3HAYCHUE CHHU3WIIH
B [IBA-TpH pasa. B HacTtoAulee BpemMs yCTa4HOB/IEHO, YTO JUIA XJIOTKOBOH 30Hbl
K PHTHUECKaA KOHILEHTpallHA MOYBEHHOT0 PACTBOPA B BECCHHE-JIETHHH NepHOJL
cocrasaser 2,5..3.5 rfn npu cynbdarHO-XJTIOPHIAHOM XHMH3ME 3aCOJICHHA H
35.45 r/n npu xnopunHo-cynspariom (B. A. Monoauos, 1985) .

IU1A no¥B CyXoCTenmHOM 30HbI 3TH NOKa3aTeJlM OKasawluch eule Dosiee
HU3KHMH. B uYacTHOCTH, I KAlUTAHOBBHIX OPOLIAEMBIX [MOUB KpPHTHUECK AR
KOHLUEHT pALHA MMOYBEHHbLIX PACTBOPOB He npeBbiiuaer B cpeaieM 2,0..25 r/n
MpH XJIOpHUHOM coctase cosied u 2,5..3,0 r/n npu cynedarnom. Coorer-
CTBEHHO JIpyrHe ypOBHH 3acosicHus (craboe, cpejiHee, CWIbHOE) TAKXKe HME-
0T Dosiee HUIKME 3HAYeHWA 110 CPABHEHHI0 C YPOBHAMHM 34COJICHUA, YCTAHOB-
JICHHbIMH JUIA TouB ximonkoBol 30Hbl (B, A. 3umosen, 3. H. Kaypuuenra,
1979, 1985) . YeraHoB/eHO TAKX e, YTO TIPH HCNOJTh30BAHHM ITHX MOKa3aresl ol
[UIA NPOTHO3MPOBAHHA HMIMEHCHHH COJIEBOrO COCTOSHHA [OYB MO BIHAHM-
eM opouieHus Tpebyerca obGsAsarensHOe UX npeobpazoBalue ¢ yueroMm rep-
MOAHHAMHUYCCKHX XAPAKTCPHCTHK pacrBopoB, B Y4CTHOCTH aKTHBHOCTH
HoHoB (J. bpecnep, b. A. Makuusn, J1. JI. Kaprep, 1987) . Kuneruka nponec-
COB W3MEHEHHA HOHHO-coneporo cocrasa nous (MK, 1P v ap.) non snms-
HHEM BOMAHBIX M XHMHUCCKHMX MEJHOPAUMH OCTdeTcA Takxke cnabo paspa-
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BoTaHHOM , 0CODEHHO JUIA IIETOYHBLIX IOYB, U B COBpPEMEHHBIX MPOTrHO3HBIX
MOJIEJIAX MPaKTHYECKH He YUHTbIBAETCH.

Takum obpasom, onegHKa KayeCcTBa NMOJIMBHOH BOJIbI 10 YCTAHOBJICHHBIM
paHee OTHEJIBbHBIM [10KAa3arelAM OCTaeTCA HECOBEpIUEHHOW H NMPHBOAUT K
onpeneeHHpIM omunbkam. Tpebyercs yueT BeeX 3THX [OKasarelied BO B3a-
UMOCBA3M MEAKILY cODOM M CBOMCIBAMM TOYB, O YeM YKEe OTMEHalTIoCh B leYaTH
(A1. A, [Tauenckwmii, 1984, 1987; U.I1. Aiinapos, 1983, 1985; b. A. Bumosel,
H. B. Xurpos, 1987) . B cBa3mM ¢ 31TuM BO3HHUKAET OCTpad HEODXOJAHMOCTh B
paspaborke KaK oBLIMX METOHUECKHX NOJIOYKEHHA B OI1 pe/le/ICHUH [IPHIO IHO-
CTH BOJIbI U1 OPOLUEHHA, TAK H CeLHAIbHBIX NpopabOTOK 10 Ollpe/e/leHHI0
K pUTHYECKMX NAapaMeTpOB CBOHCTB H COCTABA IOYB M OPOCHTENIBHBIX BOJ.

[lepBbi BapHaHT METOOMKH OLEHKH HPHIOQHOCTH BOJb! 1A OpOlIeHHs
[OYB , BUAMMO , MOKHO pa3paboTaTh Ha OCHOBE (QH3HKO-MATEMATHYECKON MO/1e-
M Brarocosienepesoca u wonHoro obmena (S. A, MMavenckui, 1984, 1987) .

MoHO 1peu10XHuTh HHOH BapHaHr. B HeopolaeMbIX 1MOYBAX B 3dBHCH-
MOCTH OT TpHPOAHBIX YCIOBHH (pOpMHpyercs onpe/ie/ieHHbIH COJIeBOH pe-
#UM M HOHHO-cosieBOH cocras. [loyMBHaa Boja OyHer CroCODCTBOBATH MX
M3MeHeHWI0, 0COBGEHHO B BepXHHX ropusoHrax. [lpuuem vyem DoJibiLie OTIHYHA
HOHHO-COJIEBBIX COCTABOB BObl M BEpPXHEro ropH30HTAa IOYBbI, TEM CHIIbHEE
BO3MOXHBI M3MEHEHHA CBOWCTB nousbl, [loaToMy [yisi ONEpaTHMBHOH 3KC-
NeprHoi OUEHKH TPUIOJHOCTH BOJIbI VI OPOLUEHHA TOYB Mpejylaraem Hc-
MOJIb30BATh KPHTEPHH, OCHOBaHHbIE HA pa3JIMYMM HOHHO-COJIEBBIX COCTABOB
BO/1bl U NouBeHHoOro pacteopa ([IP) maxorHoro ropuzoHTa nousbl. OHH Mpes-
cTaBnsAT coboit oTHoweHus SARy 614 /SARpp. Caonm/Cnp (re C — mune-
panusauus, rfin). COOTHOLICHHEe MHHEPAIM3AIMHA BOILI H TMOYBEHHOIO pac-
1TBOpa He Ao/kHO mpesbiuath 1—1.5. Ilpn ucnonszosaiuu sesinuun SAR
OLCHKY ciienyeT ocyuiectTsiath Auddepenuuposanno. [lpn SAR,, meHblue
emHHLbl SARgoy He 1107KeH ObITh Bhite eautnubl. [pn SARy, Gosbuie
WX PaBHOTO efiMHHUe cooTHOWEHME SARy 5y /SARpp HE JIOMKHO Npesbl-
wars efduHuuy. llpu opoilieHMH TeppUTOpUM , UMEKILIMX KOMIUIEKCHBIH ITOW
BEHHBIH [MOKPOB, YTO XdpaKTepHO [UIs CYXOCTENHONH 30Hbl, B KayecTsBe SARp,,
creflyer MCIONb30BATh CpeflHeB3BelIeHHYI0 BeIHUHHY [UIA BCEro IOUBEHHOIO
KOMIUIEKCA ¢ YYETOM IUTOLIE/ M KaX/10r0 KOMIIOHEHT4A .

YIK 631.6 03.631.452(477)

BIIWAHWE ANIWTEJNIBHOI O OPOWEHWA
MWHEPANMTW3OBAHHbLIMW BOOAMM
HA TEMHO-KAWTAHOBLIE NMO4Bbl YKPAWHbI

H. E. KW3AKOB, poxtop censckoxosnictseHHbix HayK

Bcecoto3HbIl HayYHO -UCCNe00aaTenbCK Ul UHCTUTY T KyKypyasbi

3ona cyxux crened YCCP xapaxrtepusyercs HanuuveM bGorarsix rer-
JIOBBIX pecypcoB M HeJOCTaTOYHBbIM aTMocdepHbiM yBraxkHeHuem. CpejiHue
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OI0BBIE NMOKA3aTeNM COCTABIAKT: Temieparypa sosayxa 9,5..10°C, ocaj:
KU — 389.491 mm, ucnapsemocrs — 813..944 MM, Ko3)PHLUHEHT yBIAK-
Heuusi no H. H. Uesanosy — 047...0,56. Tunuuuel peskue KosebaHua noroj-
HbiXx ycnosuit. 3a 12 ner (19741985 rr.) romosoe KOJIHYECTBO OCA[AKOB
BappHpOBaNIO0 B MNpeaenax 218..496 mm, ucnapsemocth — 478..911 mm,
Koaduumedt yBnaxienua — 0,28..1,03. Kecrkue rupgporepMHUECKHE
YCIOBHA 3HAUMTEIIBHO O PAHHYMBAIOT BO3MOXKHOCTH BOrapHOro 3emie/Ienns.
OueHp HeyCTOMUMBA HPOLYKTHBHOCTh 03MMOH IMILICHULBI, 4 HEPEIKO IOJTYYe-
HHE €e BCXO/0B BO3MOXKHO TOJIbBKO HAa IMAPOBbLIX YYaCTKaX. YpoxKanHOCTH
3eIeHON Macchl KYKYpy3bl He npeBsiwaer 7..10 1/ra, ee Bo3sjenbiBaHue Ha
IepHO MCKIWYeHO. HeBO3MOMKHO Takke BbipallMBAHHE MHOTOJIETHHX Tpas,
KOPMOBOH CBEKJIBI M MHOTHX JApPYIHX Kynbryp. PacuimpeHue maciurabos
OpPOLUEHUSA B pPa3sBUTHH CeJIbCKOXO3AHCTBEHHOIO INPOM3BO/ICTBA MIpaeT B
3TOH 30He pelllauyio poiib. BBHIY orpaHHYeHHOCTH pecypcoB IpecHbIX BOJL
Ha mmomaau cebiie 200 Thic, ra MCNOMB3YIOT IO/I3eMHBIE M PEUHble BOIIbL
conepxawme 0,5...3,0 r/n coned XITOpPHAHO-HATPUEBOTO M pexe CcynbgarTHo-
HATPUEBOTO COCTABRA C YYACTHEM COJIbl.

[TepBble MOMBITKH OPOLLEHUA MOIEMHBIMH BOJAMH 11pe/1i pHHHMAIIKCH Ha
Ykpause B xkoHue XIX B, B. B. Jlokyvaes npefyripex/iasn TOria, uro B apre-
3HAHCKOW BOJIe MHOTO COJIEH M TMOJIHB €10 MOojiIeH ODPaTUT HMX B COJIOHIII.
B manbueiineM paboTamMd MHOTHX YueHBIX ObUIO YCTaHOBIEHO, YTO OpOLIE-
HUE MHHEpPATU30BAHHBIMH BOJAMM BbI3bIBAET 3dCOJIEHME M OCOJIOHUEBAHHE
MOYB.

Pa3zpaGoraHbl METOMMUYECKHE [MOAXOJbl K OIleHKEe KauecrBa MNOJIMBHBIX
BOM M IpHeMbl OcnabieHusA uX HeOIaronpHATHOIO BO3HEHCTBHA HA TOYBBI,
Koporkuit nepuojl MHTEHCHBHOTO NpUMeHEeHHA MMHEPAJIM30BAHHBIX BOJL
B OpoluaemMoM 3emiiele/id crpadbl (15...20 5er) W HenpomoiKHTeIbHbIE
BpeMEHHbBIE ONBITHI M0 H3YYeHHI0 3IbDEeKTHBHOCTH MPUEMOB MEIHO palHH
He MO3BONMWIM PELIHTL PAJL AKTYATBHEIX BonpocoB. He BbiABIEHO, B YaCTHO-
CTH, HACKOJBKO OObEKTHMBHbI M OOGOCHOBaHBI IPEUIOXKEHHDIE TMOAXOIbl K
OlleHKe KauecTBa MOJIMBHOM BOJBL, €1aB0 H3yueHb 0COBEHHOCTH MOYBEHHBIX
MPOUECCOB B YC/IOBHAX OPOLIEHHA CONEHbIMM BOJAMM, M3MEHEHHA COCTaBa
M CBOMCTB IIOYB, HX BOIHOIO, COJIEBOTO M MHILEBOr0 pPeXMMOB, BO3MOKHO-
CTH HAIl paBJIEHHOTO PETY/IM pOBAHUA 3BOJIIOUMH M IUIO/I0 POJIHA TOYB.

A. M. Moxeiko u T. K. Boporiuxk (1958) ormeuanu, 4to cHHXeHHe
MIOJOPOAMA KAalTAHOBBIX NMOYB YKpaHHBI MPH OPOIIEHHH MX MHHEPATIH30-
BAHHBIMH BOJaMM OOBACHHAETCA, KaK MPABHIO, OCOJIOHIEBAHMEM M peKe
u30BITOYHBLIM  HakoIlUleHHem cojicih. OO0cinemoBaHue TeMHO-KAIITAHOBBIX
oy YKpanHbl, OpolldeMbIX BOdamMu MuHeparin3amuei 0.5..4 r/in B TeueHue
5...15 ner Ha mnowaau 38 229 ra, noxkasano, yro IUIOWA/1b [OYB C CWIBHBIM
3aCONeHMeM cocTaBuiIa Bcero 15 ra, co cpenium — 684 u cinabeim — 11 763 ra.
Ha 67,1 % minowaam opolaeMpIX 3¢ Mellb 32C0JIeHHA He ObUI0 .

[Ipoueccel, TPOTEKAOIUKHE B T€MHO-KAIUTAHOBBIX MOYBAX YKpauHbl MpH
OpPOLUEHMH BOJAMM MHUHepanuzauued 1.3 r/n, a takxke 3QPHEeKTHBHOCTDL
Pa3/IMUHBIX [IPHEMOB MEIIMOPALIMM M3YYAIIMCh HAMM B CTAUMOHAPHLIX MOJIE-
BbIX ONBITAX, 3aJIOKEHHbIX Ha ['eHHueCKOM ONBITHOW cTaHuud B 1973 r. u
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B Konxo3de uM. lllepuenko ['ewnueckoro paioHa XepcOHCKOH o0ONacTu B
1974 r. YcranoBieHo , MTO CHCTEMATHUECKOE Yepe/loBaHWe, a BO BpeMs I110-
JIMBOB W COYETAHHE 3aCO/ICHHS H pacCcojleHUA MOUB MPHMBOIAT K TIEpecT pOHKe
COCTaBa MOYBCHHOIO PACTBOPA B NOJIb3Y HATPHEBBIX COJieH. ITO 0BYCIOBIIH-
BACT aKTUBHOE BHEAPEHME HATPUA B MOMJIOLUAWIHMH KOMIUIEKC HE TOJILKO
MAXOTHOTO, HO M FTOPH30HTOB , JIEKALIMX [Ty Oxe.

ConpsiakeHHble HMCCIeNOBAHMA COJIEBOIO peékMMa M IMHAMMKH COCTaBa
MOITIOIIEHHBIX KA4THOHOB H4d (OHAX ¢ pas3jiMdHBIM  COCTABOM HOJHBHBIX
BOM M IHMPOKMM CIEKTPOM MeTMOPATHBHBIX BO3ICHCTBHH TTOKA3WIK, YTO
ITOT NpOLEeCC HAaUMHAETCA MPH OTHOUIEHHH B KaTHOHHOW YaCTH TOYBEHHOTO
pactBopa Na :Ca=15:1 u Na:Ca+Mg=1]:1,0. BuegpeHue Hatpus
B [IIMK compoBoxiaercsd BbITeCHeHHEM KalblUfd H BBILIETAYMBAHHEM ero
B [MyDOKHE rOpPH30HTBI, Ae3drperaimen MouB, yxyauicHueM WX (H3HUSCKUX
CBOMHCIB.

AKTHBHO NMPOTEKAIOT TAKXe Npouecchl BepruKanbHoro (NpoduibHOIo0)
M TOPU3OHTAIBHOIO (MOBEPXHOCTHO-IPO3HOHHOIO) MoBHHpOBatui. llo-
CleHee 3aAMETHO MPOABJACTCA B OCEHHe-3UMHEe BpeMs H 3dBMCHT 0T BbIpa-
WEHHOCTH MUK popelbeda, TeMIEpaTyp M KOJIHYECTBA OCAAKOB B 10T IEepH-
Oj1. JoMIH M Tansle BObI BCITEACTBHE HU3KOH NPOHHILAE MOCTH 3aCTAHBAIOTCA
Ha MOBEPXHOCTH, e3arperMpoBalHas MovYBeHHan macca obpa3yer BOJHYW
CYCNEeH3WI0, KPYIHbIe YaCTHIbl OBICTPO OCEHAI0T, 2 TOHKHE () paKiMu Iepe-
MeIAoTCs K OTpUuaTe/ibHbiM dopMam penbeda. B peaynbrare Ha NOBbILUEH-
HbIX y4aCTKaX POpMHpPYETCA MUK pOTIpod Wb CONOHLIA.

[TonMBbl MMHE PATIM30BAHHBIMK BOJAAMM W BBICOKAH IBANOT PAHCIH PALKA
B BeceHHe-JieTHee BpeMA TOPMO3SAT [POLECCh 1IOBHHpOBAHMSA. MUK po-
NnpoHak COJIOHLA B Mpollecce MEXdHHYECKHX 00pabOTOK paspyllaercsa M
repepactipesensercas B naxoriom citoe. Co BpemMeHeM 5TOT CJIOH MOJIHO-
CTbIO fie3arperupyerca ¥ noj HUM opMHpyeTcad WITIOBHATbHBIW FOPH3OHT.
[Mpu opolLeHHH XJITOPH/IHO-HATPHEBBIMH BOJIAMM ¢ MHHepanu3anuen 2,8 r/n
TAKOE fABJIEHHE OTMEYAloch HaMu uepes 6...7 nmer. KoHeuHyio CTyneHb Mpo-
rpeccHpyoLIero IMpouecca MmpeCTaBiaflT COMOHIbL UIA KOTOPBIX XdpaKTep
Hbl TI0JIHas JIe3arperauMs MaxoTHOro Cciosi, HAKOIUIEHHE [TOTIJIONIEHHOTOD
Hatpua B cnoe 0...60 cm u mybxe — mo 15...20% emxocT 0DMeHa, ltepe pac-
npejeneHne WIKCTOW Gpakuuu 1o NpodHiI K YeTKO opopmMiIe HHbIC ITIOBH-
asbHbIH ¥ WUTIOBHAJIBHBIM TOPU30HTBI.

CrencHp  pasBUTHA  OCOJOHIIEBAHMA  TIOYB  ONPEICIAT KayecTBo
MOJMMBHBIX BO[, [UIMTE/NBHOCT W PpeXUM OpOLIeHHs, THAPOTEpPMUUECKHE
YCIOBMA MECTHOCTH., COCTAB M CBOHCTBA 104B MW jApyrue (akTopbL
OpHoMy M3 HHMX — KauecTBY TMOJIMBHOW BO/bl — Y/IENHAETCA MHOI0 BHH-
MaHWSl B OTEYEeCTBEHHOHM WM 3apybBe>xkHOH nuTeparype. YuMibiBarorcd 0Ollas
MUHE pa/IM3alMsA,, COOTHOLICHHE KATHMOHOB M AKIUBHAA peakuMs. Mcrosibio-
BaHWe 3HaueHusn pH Kak 0HOTO U3 OCHOBHBIX KPUTEPUEB KaueCcTBa NOJIMBHOH
BOJ1bl HEJIOCTATOYHO ODOCHOBAaHO. AKTHBHAA PEAKUHA BOJIbl ABJIAETCH HE [1PH-
UHHOM, @ C/IEJICTBHEM, TAK KUK OHA He Olpe/lelsfer, a OTPaxaeT COJIEBOH CO-
CTaB. YCTAHOBJICHO, YTO TIOJIMBBI CJIA00KMCIIBIMU XJIOPHIHO- M CYIbhaTHO-
HATPHEBbLIMH BOHAAMM BBI3BIBAIOT OCOJIOHLEBaHKe nous. CrelieHb ¢ro OIpe-
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fe/ifieTCA He TOJIbKO COOTHOWEHHEM KATHOHOB B HOJNHBHOH BOJE, HO M alu-
OHHBIM COCTABOM HaTpueBbIX cosnen™. Hamu npemioxetnl KOdpQuiHeH s,
OTpaXkalollMe posb aHHOHa: cyibdar-Harpusa — 1,0; xnopun — 1,9; kapGo-
Hat — 23; ruapokapboHar — 3.1, ocCHOBaHHbIe HA H3YYCHHH HHTEHCHBHOCTH
HAKOIUICHHA TMOITIOWEHHOr0 HATPHA M JIe3arperauMd TeMHO-KAITaHOBbIX
noys. C MX HOMOWBID MOXHO ONpEefenATh YCIOBHOE ODllee KOJIHYEeCTBO
HOHOB HAaTpHA, COOTHOLLUEHHE KOTOPOID ¢ CYMMAapHBIM COEpKaHHEM HOHOB
KajbMA U MarHua OyjieT cinyxurb 0osice OOBEKTHBHBIM K PUTEPHEM OLCHKH
KauecTna IOJIMBHBIX BOJL.

YcraHoBjieHO, 4TO MpH OpOlLeHHH B Tevyenne 12 JieT XJ10 puaHO-HATpHe-
BBIMH BOJIAMH MMHEpa/iM3auKedn oxono | r/n ocononueBakue Nnous nNpoAs-
nAerca cnabo. B roasl ¢ OOMIBHBIM BbINAJICHHEM OCEHHE-3JMMHHX OCA/IKOB
HITH MOC/Ie JIMBHEBBIX Jloxk/lel (Hanpumep, 1976 r.) naGmionanocs 3annbisa-
HHE W OCONO/IeHHe nosepxHoctH nous. [lpu conmepxanuu conen 2.8 rfn yxe
yepes 2 roja MouBbl CWIbHO 3aIUIBIBAIT BECHOW M HAa MMK pOIOBLILICHUAX
¢opmupyercs KOPOTKHH CONIOHIOBBIN podwib. C yBelIHYeHHEM JUTHTe/IbHO-
CTH OpOLLEHHA MOLLHOCTb H CKOPOCTh GopMKHpOBaHHA 3TOI0 Npodwia B Teue-
HHE OCeHHe-3HMHET0 BpeMeHH YBEIIHYHBAIOTCH.

Uepe3 6 ner B NaXOTHOM Cil0€ IMPOM30IIITA MOYTH MOJIHAA [le3ar peraums
MOYBEHHOH MACChI, IJIOTHAA ee YNAKOBKA. XOpollo MpOABIACTCA MOMBHK-
HOCTh OPraHO-MMHEpAIbHLIX W MHHEpPAILHBLIX KOMIOHEHTOB, lepeMeltetue
ux Briybe. B nepexonnom ropusonte (30...40 cM) B MeHblIeH, HO CylLect-
BEHHOH Mepe BbIpaXeHbl paspylueHMe MHK poarperaton, ONTHUYECKAA OpHCH-
THPOBKA IUIa3Mbl M 110 KpaAM OTHENBHBIX NOp — TOHKHE IUICHKH CBeTIlO-
Oy po# [JIMHBI, NepeMeCTHBILLICHCA M3 11aX0THOTO CITOA.

Marepuanbl Makpo- M MHK pOMOPPOSIOTrHUECKHX HCCICIOBAHHH COTTId-
CYIOTCS C pe3yJIbTaTAMM H3YMEHMA [AMHAMMKH MHKPOArperarHoro cociapa.
Bboictpee Becero paspywarorcs arperarsl pasmepom 1..0.25 mm, cole pxa-
e MNOBbIIEHHBIE KOJIMYECTBA MNOIJIOWEHHOIro HaTpuf. 3HAuMTeNIBHO YyBe-
JIHYMBAETCH KOJIHYECTBO BOAHO-NENTHIHPYEMOro Wia M MNOBBILACTCH €ro
eMKOCTh nornoweHna B cnoe 0...20 em ¢ 33,3 no 47,2, 30..40 cm — ¢ 309
no 463 mr+ 3ks/100 r. B cocraBe norouieHHbIX KaTHOHOB HIKCTOR ¢ pax -
ILHH [10/18 HATPMA BO3PACTa€T COOTBETCTBEHHO Mo cioam ¢ 7,8 1o 463% M ¢
74 oo 53,1%, a pona Kanbuua ymeHsacrcsa ¢ 733 no 43 4% wu ¢ 71,8 po
352% cymmbl. 3HauMTeILHOE HACBIILEHME WA MOITIONIEHHBIM HATpHEM 00
Y CIIOB/IHBACT IO BBICOKYIO NOABHKHOCTD.,

OpoureHe MHHEPATH3OBAHHBIMH BOJAMH IIpH  BbICOKOM arpodpoHe
CMOCOOCTBYET YBEIHYCHHIO 3a1aCOB FYMYCOBBIX BelECTB, HO MX IpYIIIOBOH
H @ pakuHOHHBIH cocTaB yxymuawrtca. B rymyce naxoTHoro crnosi 3aMeTHo
cyxkupaerca orHowenne Cp g :Cgp.x 32 cuer yBeJIMUCHUA KOJIMYCCTBA
¢byIbBOKMCIOT, B COCTABE KOTOPBIX 3HAUMTEIBHO BO3PACTAET COJIEPIKAHUE

P pakuHu CBOBOIHBIX H CBA3AHHBIX C NOABMKHBIMH MOJIYTO PHLIMH OKHCITAMH.

*TlosicHUTe NMBHAA JANHCKA K KApPTe CTENCHH M THMOB 3aCONCHMA BepXHEro mMerpo-

BOMO /IO W 3OHLI ONpuboBaHus NouBOTpyHTOB KaxoBCKOI'O MACCHBAZ OpPOILCHUA.
Kaxosckasa I'T'MJ, Hosas Kaxoska, 1978.
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CyLIeCTBEHHO CHMXAeTCA KOJIHUECTBO (yIbBATOB KAIBIUA H HEPaCTBOPUMO-
ro ocrarka. B nepexonHom ropusoHte (30...40 cM) npu mossille H1H 0611eTo
CONEPKAHMA TyMmyca OTHOCHTEIbHOE COfieprKaHue HepacTBOPHMOTO OCTATKA
He namensercs. Ornoutenue Cp,  : Cgy. x HECKONBKO yBenuuuBaerca. Hopo-
0OpazoBaHHbIe TYMHHOBBIE KHCIOThI CBA3BIBAITICA IIPEHMYLIECTBEHHO ¢ IT1H-
HUCTBIMM MMHEPUTaMH, @ TAKKE MOABWKHBIMH H YCTOHYHMBBIMH TTOJIYTO PHBI
MU OKHCIaMH. B rpyniie ¢ynbBOKHMCIIOT 3HAYMTEIBHO BO3PACTaeT KOIHYECTBO
2-i dpakuur, CBA3AHHOM C IryMaTaMH KaJIbLUHA, H CHUXKAeCICA couepxaHue
OpYTruX ppaK .

YcraHoBrieHO, uTO JlayKeé NpU CPaBHUTEJIBHO HEBbLICOKOM COfepKaHUH
HAaTpHA B [OJIMBHOW BOME MPOHCXOMOWT NMpOTrpeccHpyolilee ero HakolieHHe
B [IIIK po rmyOuusl 60 cm M Gonbine. OQueHb CHIbHOE YXYAllIEHHE COCTABA
NOTJIOUIEHHBIX KATHOHOB [MPOH30LINIO I1PU OpPOLIEHMHM BOIAMM NOBbILIEH-
HoH wmuuepamu3amnu (2,8 r/n). 3HauuTenbHOE YyBelWYeHHe KOMHYCCTBA
MOTNIOUIEHHOTO HATPUA M BBILIENAYMBAHHE KAIBUMA BBI3BAIM ITIOBBILICHME
pH nouseHHoro pacrsopa naxortoro cios ¢ 7,63 go 8 41, a cinoes 30...40
1 40..60cm — ¢ 7,79 mo 8 87.

B onbitax BbIpaliMBaIH O3UMYI0 NIIEHMILY H KYKY py3y . IlosiuBel noj, 5TH
K YJIBTY pbl HA3HAYAIH € YUYETOM NojyiepxaHus 3anacos siard e cnoe 0..70 eMm
B npepenax 70..100% 3zanacos npu HB. Cpenssas rofosas opocurenbHas
HOpMa MpH BO3ME/NbLIBAHMM MuIeHHIbl cocraBwia 2350 M /ra, KyKypy3bl
Ha cutoc — 2480, na sepro — 2900 m°/ra, aMIuMTyAa KONMeGaHMHM B 3aBHCH-
MOCTH OT MOTOHBIX YCIoBHiT — cooTBercrBedHo 900...3500; 1400..3500
u 2300...4000 m>/ra. PesaynbraThl H3yueHHs BOLHOTO PEXXHMA NOYB MOKA3AITH,
YTO TAKOH pe>XKHUM opolieHusa obecrieuns HOCTATOUHOE YBJTAXHEHME MOUBBI J10
riny6utsr 150 cM B TeueHue BCero rnepuojia Bereraluuu 0b6eux KyabTyp.

[Mocne yBopku 03uMOii MIIEHHIIb! B MOJIYTOPAMETPOBOH TOJILIE OCTABA-
jmock B cperHem S51..77 MM, KyKypy3sl Ha cwioc — 93...14] 1 Ha 3epHO —
55..75 MM npoayktuBHOH Binard. B cnoe 150..300 cM KonM4ecTBO BIaru
BapbipoBato B npexgenax 80..103% ee 3anacos npu HB, a B omensHbIE
roasl (1978) ormeuanock jiaxke 3aMeTHoe nepeysinaxuenye cnos 20..60 cm.

[MonyuyeHHBbIE MaTepHAIbl NO3BOJIAIT CAENaTh BBIBOJ, YTO MPH BbIpalllH-
BaHMH O3HMOM TILIEHHUIBI H KYKYPY3bl, 3aHUMAOUMX 0K0J10 60% OpoluaeMBbIX
3eMellb CYXOCTEIHON 30HbI, He0OX0AMMO yMeHbLLIAaTh OPOCHTEIbHbBIE HOPMBbL.
QOueHp BaXHO, 4TODBI K KOHIlY OCEHH Ha MONAX, TAe Oyayr pasmeuarbcs
AIPOBbIC KYJIILTYPbl, B BEPXHUX CIOAX MOYBBI OCTABAIIOCH HEBONBILIOE KOITH He-
CTBO MPONYKTHBHOH Bjard. J10 MO3BOJHT 3KOHOMHEE pacXof0oBaTh NOJIUB-
Hble BOJIbI, JIYYIlE MCIOIB30BATh OCEHHE-3MMHHME OCAJAKH, NpeaynpexaaTs
rnyfokoe IMpOMayMBaHWe M WIOBHUHMpOBaHWe nous. PerymupoBars 3anackbl
BJIATH B 1I0MBE MOMHO MYTEM COK palueHHA OpPOCHTS/IbHBIX HOpM MO OCHOB-
Hbie KYJIbTY pbl, HAaCbillleHHA CceBOOBGOPOTOB MHOTOJETHUMH TpPaBaMH, TIO-
YKOCHBIX H TIOXKHUBHBIX [OCEBOB C YMEpPEHHBIMH NOJIMBAMH,

Kacasicb BOIHOTO peXMMa OpOILLAEMBIX [MOYB H OCOOEHHO [10YB, OpPO-
[Ia¢MbIX MMHE PAIH30BAHHBIMH BOJIAMH, CJIe/lyeT NOMAYEPKHYTh, 4TO €ro
H3yueHHI0 M PpEryJIMpoBaHHI0 B IIPOU3BOJCTBE He Y[EJACTCA [OKHOTO

BHHMaHHsi. MaTeMaTHYeCKHe pacueThl, He NMOJIKpelvleHHble JKCIIe PHMEHTAITh -
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HBIMH AHHbIMI, HE peiKo NMPHBOIAT K 01HBOYHBIM BbIBOgaM. B yacTHOCTH,
A. U.bonabipes (1981) npesyiaraet yBeJMHUUTh OpPOCHTEIIbHbIE HOPMbI B 30He
cyxux crerieit YCCP ¢ 3000 mo 4500...6000 m? /ra. H.I1. Aiipapos u A. Y. Ko-
posibkoB (1986) cuMTanT, YTO HA YEepPHO3eMaX JUIA MOBBIICHHS Y POKAHIO-
CTH 3¢PHOBBIX H KO PMOBbIX KYIb1yp Ha 20% HeoDXOMMO YBEITHUUTE Cpe/l-
HFOI0 0pOCHTENsHY IO HopMy B 9-nonsHOM cesooBopote ¢ 1978 10 5228 m*/ra.
Taxue pekOMEHIALIMMK MOTYT HAHECTH OTpOMHBIN Bpe/ OpoilaeMoMy 3emiie-
AEJTHI.

OpoilieHMe X0 PHHO-HAT PHEBBIMH BOJIaMH BbI3bIBAeT 3ameTHOe HAKOIl-
JICHHE COJIEH B BEpPXHeH [MOJIYTOPAMETPOBOH TONULE M PacCOJIeHHe CloA
150...300 cm. llocrrennee 0By CIOBICHO, BEPOATHO, BLILLEIAYMBAHHEM COJIEH
H UX aKKY MYJIAUHA ¢ KpHcTasiiiaMy runca. B cnoe 0...150 cM npu oporueHny
BOJlaMi ¢ MMHepaJiM3anuen 2,8 1/ 3a 8 jieT U3 NOCTYNAaBIIKWX € MOJIMBHBIMU
Bofdami 54 4 1/ra coneit 3ak penunocs 16,5 1/ra. [lpu 3TOM pe3Ko u3MeHUIcA
cocras coste . KommMyectsBo HETOKCHUHBIX MHApOKapboHaTa U cyibdara Kasb-
LM YMCHBLUIMWIOCh, IMOABWICSH ABYYITIGKHCIbIH Marii, 3HauH1eJIbHO BO3poC-
IO conepycaHue rHApoKapboHaTa, cy/ibgaTta 1 XJIOpUIa HATpHA.

CywecTBeHHO HM3MEHACTCSH IMHUICBOH PEeXMM TeMHO-KALUTAHOBBIX IMOYB.
YcranopneHa murpauua HUTpatoB 10 riny6unpr 300 cM M Gosbiie, ocobeHHO
CHITBHO PO SABIAILIIAACA B OCEeHHe-3MMHee Bpems. 3HaYUTEIIbHO HOBBILLIAETCH
HUT pUQHIC ALIHOHHA A CIOCOOHOCTD NOYB, NOJIBHKHOCTH (pOCHATOB H KaJIHHHbIX
coeuieHMH. B naXOTHOM Cllo€ OpoludaeMbIX MOYB B OTJ/IMUME OT HEeOopoluae-
MbIX 00Ha pykuBae TCA 3aMeTHO Donbite ¢ochaTor KanblMA, OCODEHHO OIHO-
H [ABY3AMEILUEHHBIX . AMMOHHMHCO/IE PXKAILIME a30THBIE Y/IOOpEHHA, npHMe-
HsieMble Ha Opolliae MBIX 3eMITAX B DOJIBIIHX J03aX, CYLIECTBEHHO YCHIIMBAIOT
0 COJIOHIEBaHHKe,

JimreripHoe O poOlleHne XJIOPHAHO-HATPHEBBIMH BOJAMH, KAK MOKA3aHO
BbIllIE, PE3K0O H3IMEHAET IPUPOY TEMHO-KALITAHOBBIX ITOYB M CHHIXKael UX
Itopopoaue. Bvecte ¢ tem crporoe cobmiofeHue TEXHOJNOIMHM BO3J1elblBa-
HHA M0IeBbIX KYIBTYp N03BOJIAET NMOJYYATh YAOBIETBO PUTE/TBHBIC Y POXKaH.
Tax, npn opouweHuy cnabomu He parlu30BaHHBIMH BofaMu (1 r/n, [ennueckas
OTTBITHAA CTAHUMA) HA HeMEJIMOPHPOBAHHBIX HENAHKAX YPOXKAHHOCTH 3epHa
O3HMMoil MILIeHHIb! B cpenHem 3a 9 et (1974—1982 rr.) cocraBuna 5,17 1/ra,
3eJieHoil Macchl Ky ypyssl B ¢paze MBC B cpegnem3a 8iier (1975—-1982rr,) —
49 2 1fra, 3epHa KYKYpy3bl B cpegHem 3a 3 ropa (1983-1985 rr.) -
7,56 tfra. Ilpn opoOlIeCHHH BOJaMKH NOBBILLIEHHON MUHEpanu3aiuu (Komxo3s
umM. llleBye HKO) HA HEMEIHO pMPOBAHHBIX [EJAHKAX 3¢ PHA O3MMOMH I1LLIEHHLBI
B cpenem 3a 7 ner (1975, 1976, 1978—1982 rr.) nonyueHo no 4,37 1/ra,
3esieHoil Macces KyKypysst MBC B cpemitiem 3a 6 et (1975, 1977—1981 rr.) —
no 26,6 1/ra.

B onbrrax usyuvanace 3p@eKTMBHOCTh pPasjIMuHbIX TIPUEMOB MeJIMOpa-
LMK : npuMeHenue cpochorunca, MyOOKOH I[UIAHTAXHOU BCMNALUKH M COMe-
TAHHE JTUX TMpHEMOB, BHECEHHE HABO3d, 3aMeHd dMMHAYHOM CEJIMTPhl HA
K QJIbUHEBY FO CCIMT PY M a30THYI0 KHCITOTY. ITH npHeMbl ciocoOCTBOBAH [10-
B bILICHHIO TIPOIYK THBHOCTH TIIOJIEBBIX KYJBTYP H CylleCTBeHHOMY ocnadme-

HHIO OCOJIOHUEBIHMA [I0YB, HO HC TIO3BOJIAJIH TOJIHOCTLH [IPEIOTB PATHTD
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910T  npouecc. CieJoBATENbHO, NOMMBBI  XJIOPH/IHO-HATPHEBBIMH  BOJdMHU
[IOJIKHDbl pacCMATpPUBATBCA KAK BLIHYXK/IeHHOe MeponpuatHe. [Ipu Mcronblo-
BAHHM TAKHUX BOJL CTPOro oBs3aressHO npuMeHeHue pa3pabOTaHHOH CHCTEMBI
ArpOMETHOPATHBHBIX MEPOIPUATHI, BKJIIOvaloutei: 1) yiyulluenye Kayecrsa
MOJIMBHBIX BOJ IlyTeM [[0DaB/IeHUS a30THOW KHCIIOTHI, @ TAK Ke HUTpaTa Kallb-
unsa, ¢gochorunca U ApYruxX KaJMACOMAC pXaluMX Bewecrs; 2) rmybokywo
MAAHTAXKHYH BCHALIKY M cHCTeMartyyeckoe lipumeHeHue ¢ocedorunca Ha ee
(one; 3) BHecenue HaBosza Jo30# 80 T/ra omuH pa3 B 5 mer; 4) 3aMeHy
AMMOHHACO/IE pKAIIIMX A30THBIX ynoOpeHui Ha 0Gonee 3dbdexTHBHbIE —
KalblIMEBYI) CEIIMTPY, Kapdamu/l, HuUTpodoc; 5) MaKcMMasIbHOe HCIOJb30-
BAHKE BIIAIM B BeCCHHE-JIeTHEE BPeMA C LeJTbI0 KAaK MOYHO BObiero uccylle-
HHUS TIOUB Hd [OJIAX, OTBOJAMMBIX I101 APOBBIE KYJIBTY Pbl, YTO 1O3BOJIMT OClIa-
OUTh OTpUUATEIIBHOE BIAMAHHE OCeHHE-3HMHMX arMOoCc@epHbIX OCAINKOB;
6) noliHoe MCKIIHYEeHHe OCEeHHHX BIATO3apAAKOBBIX MOJIMBOB MOJL ApOBbie
KYJIbTYpbl; 7) COKpalleHHe OPOCHTEIbHBIX HOPM, 3aMeHY pelKHX OBHIIbHBIX
MOMMBOB Ha GoJiee uactbie Hopmami He Bpie 300.. 350 M /ra; 8) crporoe
cobniofieHHe peKOMeHyeMbIX BHIOB M /103 MHUHepaJbHBIX yHOOpeHuH,;
9) noabop CONOHIEYCTOMUHMBBIX COPTOB M IHOpHAOB, ObecreueHHe ONTH-
MQJILHOH I'YCTOTEI CTOAHMA PACTeHHH W BOpbOY ¢ COPHOH PacTHTENIBHOCTBIO
C UEAbI0 MAKCHMAJIBHOIO COKPAUIEHHA HElpOU3BOAKTEIIBHBIX PACXOM0B
MOYBEHHOHM BJIATH,

BrenpeHue 9TOH CHCTEMBI B MPOM3BOJICTBO O6GECIEUHIO BbICOKHH MeHO-
PATUBHBIH , AT POHO MHYECKHH M IKOHOMHUYECKHH I PEKT.

YIAK 631.67 03:536.77

NPUHUMN OULEHKW NMPUTOAHOCTWU ECTECTBEHHbIX
U TPAHC®OPMUPOBAHHbLIX BOA
ANA OPOWEHWA HAXHBIX HEPHO3EMOB

T. H. XOXNEHKO
Odecckul 20cydapcTeeHHbIl yHUBEPCUTET

A. I KOPOBENb
Patucensxoixumun, 2. TarapByrape:

[Tpobriema KauecrBa OpOCHTENBHBIX BOA MpHOGpeTaeT 0coBo BaxkHOe
3HayeHue. IJTO, C ONHOH CTOPOHBI, OOYC/IOBIEHO TeM, UTO MNPAKTHKA Opo-
[IEHHA B CTCNHOW 30HE BCKPBLUIA psAjl OTPHMIATENBHBIX MOMEHTOB, B YacT-
HOCTH OuIe/IAYMBAHHE U OCOJIOHUEBAHUE YepHO3CMHBIX [MOUYB [1PH OPOILLUEHUH
BIOJHE NOOPOKAYECTBEHHBIMH HHU3KOMUHE pUIM30BaHHbIMH Bodamu. C apy-
FOH CTOpOHbBI, BO3HHKIIA HEOONOOMMOCTb BBHMJY AehHIMTA PecHOMH BOIbI
MCIIOJTB30BATE UIST OPOMIEHHA Y€ PHO3EMHBIX NOYB BO/BI NOBbILUEHHONW MHHE-
PUIH3ALKH — APTE3HAHCKHE, ONMPECHEHHBIX MOPCKHUX JIMMAHOB, 4 TAK e CTOY-
Hbie ropoaos [IpuuepHoMopba.
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OGO 117 OILeHKH NPUIOAHOCTH BOJL UIA OPOIIEHHs HCIIONBL3YIOT
PE3YJIBTATH XHMHIECK OT0 HUTHM3a HOHHOTO cocTaBa, QHAKO TAKOW aHANK3
He BCerld Jiaer npaBHIIbHOe TIpe/IcTaBjieHHe 00 MCTHHHOM COOTHOLICHHH
HOHOB, YUCTBYWUHX B peikuM s X B3aHMOJISHCTBHA MEXJly MOYBOH M OpPOCH-
TeIbHOH BOJLOH. IT0 CBA3AN0 ¢ TeM, YT0 3HAUATEIbHAA YaCTh HOHOB HAXO[HT-
CAi B OPOCHTEJILHBIX BOJAX He B CBODOITHOM COCTOAHMH, 4 B BH/IC KOMIUIEKC-
HBIX HMOHOB HJIH ACCONHATOB. ACCOIUMHPOBAHHOCTh HOHOB CYLUECTBEHHO
(Ka3BIBACTCA Ha HX (PH3HKO-XM MHUYECKOM JKTHBHOCTH, H, CJE/IOBaTesibHO,
CYIIECTBEHHO HM3MCHACSTCA MeXaHM3M B3aMMOJICHCTBHA MeXK/1y IOYBOH H BO-
poH. MasecrHO, wio crernelh ACCOUHKPOBAHHOCTH BO/Ibl 3aBHCHT OT XHMHYC-
CKOMT NpHpOZIbl HOHOB, BACHTHOCTH MU HoHkoro pamumyca (JI. C. Opnos,
1985 ) . HanBosiee cuitbHBII ACCOLIAAT CPelM KATHOHOB — KaIbIMiA, @ Hanbolee
1aDbIA — HAT pHil. [IpH pasHpX aHATHTHYECKHX KOHLIEHTPALMAX CNOCODHOCTD
YSACTBOBITh B OOMEHHBIX peaKLIMAX Y KaJIblIHA M HATpHA MOXKeT ObITh pas-
MHYHOHM H COOTBEICTBEHHO paIMUHBIMH OY/1YT COOTHOLIEHHA KOHIEHTpaluH
MBY X BAJICHTHBIX H OHOBAICHTHBIX KATHOHOB H COOTHOUICHHE UX AKTHBHBIX
hopm.

Creneib accol¥ pOBAHKOCTHM HOHOB BO3pPACTAET C IOBbILIEHHEM MHHe-
pATM3aUMH BO/. YcraHOBIeHa TPAMAA 3aBHCHMOCTH ACCOLMMPOBAHHOCTH
HOHOB 0T HOHHOMH ciwIbl pactsopoB (0. A. Asteknd, 1970) . B Hu3KoMHHEpUIH-
30BAHHBIX BOJIaX HOHHOH cwio#M Mehee 0,02 r- mons/n (MHHepanHzauus
03...0,6 r/n) accouMM pOBaHHOCTH HOHOB HEBEJIMKA M C ONpe/iesICHHON CTe-
MEHBIO AOCTOBEPHOCTH MOXKHO O PAHHYHTBCH ONpe/lesIeHHeM AHAUTHTHYCCKH X
KOHLIEHTpauM ¥ 1NpH OLL@HKe KayeCTBa Boabl (1adn. 1). Yro ke xacaerca Boj
MOBBHILLICHHOH  MHHe PAJIM3aMM,  HOHHAA  CWIA  KOTOPLIX MNpeBblllaer
002 r *Monm /i1, 10 3/1€Ch ACCOLLMH POBAHHOCTL HOHOB BbIpaXKeHd B CHJIILHOH
CTEMMEHH, H ITO HEODXOJIMMO YUYHMTHIBATh TIPH OUEHKE NPHIOAHOCTH BOJL /Ui
OPOLLICHHA M TMPOrHO3M POBAHHA MX BAHAHMA HA CBOMCTBA OpPOLIAEMBIX Yep-
HO3eMOB.

Peamiioe mnpejicraBiielie 0 KOJIHYECTBE HOHOB, YUYACTBYIOUIMX B peakK-
IMAX BI3AHMOJICHCTBHA MeEXIY O POCHTeIbHOH BOJIOH H NMOYBOM, JIdeT ornpe/ie-
JIeHHEe AaKTHBHOCTeH HOHOB, I. €. (P QeKTHBHON KOHIEHTPAIMH . AKTHBHOCTH
NPAK THUSCKH ONpefies1 HIOTCA QU 3UKO-XHMHYCCKHMH METOlAMH C TIpHMEHe-
HHEM  HOHHO-CEJISKTHBHBIX JNEKTPOI0B M CIYXKaT TepMOJHHAMHYECKHMH
NoKa3aTeliMM KauecTBa OpoCHTESI bHOR BO/IBI.

Taxkum o6pazom, mpoueccbr BHenpeHmsi Hatpusa B IIIIK, a raxike oue-
NMBAHKE MOYB HEMOCPEICIBEHHO C(BA3aHb! He € KOHUEHTpPALHEH HOHOB
KUTbLIMA, HAT PHA # BOJOPOIa, @ C HX AKTHBHOCTAMH B paBHOBECHBIX 0%
BEHHBIX pICTBOPaX H OpocHienbHbIX Bojlax. HanpaBiieHHOCTh e NMpoiteccos
onpeieNAeTcA He CTOJIBKO KTHBHOCTHI0 OTIENbHLIX HOHOB, CKOJBKO COOT-
HOLLIE HUEM K THBHOCTE M OJIH0- U JIBYXBAUTEHTHBIX KATHOHOB.

Coorhonre Hue IKTHMBHOCTEH B paBHOBECHOM IIOYBEHHOM pacTtBope MoJuu-
HAETCH 34KOHY JICHCTBY IOLLHX MACC H BhIpa’kaeT CyLHOCTh JaHHOTO NoYBood-
pazoBaTtensHo ro npouecca. ComacHo ypaHenuo b. 1 Hukoasckoro (1939),
oTHO1LIeHKe arKc THBHOCTE M MowoB I M Il popra B crenensx ux oGpartheix BaieH1-
HocTEM ecTh (P YHKIUUA K OJIHIECTBA OJIHOT0 M3 NOMOIIEHHBIX KATHOHOB .
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1. HppurauMoHHan XapaKTePHCTHKE OPOCHTEIbHBIX BOJ

A pH (no |Cymmaco- | Woumuas cu- | Na/Ca* SAR
['OCTYy) ne#, rin na u,
r«mone/n | 1 (HeGo-| 8 (HeGo- | 2 (He Go-
8.0 (ne 6o nee) nee) nee) **
nee)

Bodw p. ynau

17 7,90 0,400 0,017 0.40 0,88 0,88
26 8,85 0,327 0.012 0,80 1,135 I,15
28 8,90 0,324 0,012 0,40 57 1.57
Boow p, duecrp
17 7,80 0,540 0,020 0,40 0,85 0,85
28 8.50 0,431 0,019 0,60 0,94 0,94
26 8,35 0,463 0,020 0,40 0,90 0,90
Boowm 03. Cacvlk
23 8,30 1,24 0,043 43 6,35 6,35
25 8,98 1,24 0,053 2,6 5,80 5,80
25 8,75 1.81 0,060 5,9 3,19 8,19
24 8.90 2,19 0,084 1.2 9,88 9,88

¥ llo manusim H. @, bynanosa.
** Mo ganusim M. 11, Aftgaposa u A. M. Koponskosa.

Ucxons u3 TepMOAMHAMHYECKOTO MNPEACTABIIEHHUA O TIpHPOJE HOHOOG-
MEHHBIX PeaKuMi, Mpouece oulerayuBaHus OyJer 3aBUCETh OT COOTHOUIEHHS
AKTHBHOCTEH BOAOPONA M Kaibuus ap/y/ aca, a NPOLECC OCONOHIIEBAHUA —
OT COOTHOUICHNA HATPHA M KANbIMA dny/ \/ aCg. ITH e TIPOIECChl MOXHO
XapaKTepU30BaTh KayeCTBEHHO — uepe3 JHepreTHuecKue ypoBHH HOHHOTO
0OMeHa W BBIPA3UTh MaTEMaTHUeCKM KaK pasHOCTh OTPHIATENIbHBIX JIOFE-
pHHMOB AKTHBHOCTEH HOHOB € YYeTOM MX BaJieHTHOcCTeH. Torma rnpouecc
ouwlenaudBanus  Oyner Xapaktepu3oBatsca BblpakeHuem pH = 0,5 pCa,
KOTOPOe YCTAHABJIMBAGT 3aBUCHMOCTH AKTHBHOCTH XaJbLUMA OT peaKiiuu
cpelibl M Onpejesifiel JHEPreTHUecKHUM ypoBeHr Bbhixoda xansuusa us K.
B urtepatype OH M3BeCTeH TOJ HAa3BAHWEM U3ZGECTKOBLIN NOTEHUUGN
(Aslyng, 1954). Ilpounecc oconOHIEBaHHA MO AHAJIOIMH XapaKTepPH3YeTCH
narpueso-Kaavyyueanim norenyuarom pNa = 05 pCa kKak mnokasareem
JHEPrETHYECKOTO Y POBHA COPOIMH HAT pHs.

C TaKHX TCOPETHYCCKHX NO3HUHH ObUIH NMPOBEAEHbI peXKHMHBbIE HCCITE-
AOBAHHA MO H3YUEHHI0 MEeXaHHU3IMOB B3aUMO/IEHCTBHA OPOCHTEIIbHBIX BOJL
C YepHO3eMHBIMK 1OYBAMH. B KayecTBe OlEHOYHBIX KpPHYCpPHEB JUIA Xapak-
TEPUCTHKY HATIPABJIEHHOCTH MPOLECCOB B CTOPOHY OWIENTAUMBAHHA HCITOJb-
JOBAIM Npe/UIOKeHHBH Hamu wu3BectkoBbpi noteHuman (pH = 0,5 pCa),
B CTOpPOHY OCOIIOHUCBAHWSA ~ HATpUeBO-KalbUMEBbIH TOTeHUMan (pNa =
= (0,5 pCa). I1H Ke KpUTCpHH IIPUMEHANIH [J1d OUCHKH OLIE/auMBAIOIIETO
H  OCOMOHUOBBLIBAIOWErO JCHCTBHA OpPOCHTEIBHBIX BOJ HA YEePHO2EMHbIC
noussl. [1pH 2TOM yunThIBANM CBODOOJHYIO JHEPIHIO CBA3H KATHOHOB B BO/e,
XapaKTepU3yIoILY10 ee [HOTeHUMaNbHy0 CHOCOOHOCTh K OWeIayHBaHUI0 M
OCOJIOHIIEBAHHIO Y€ PHO3¢ MHBIX [1OYB [1PH O POILIEHUH.
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Kak moKasaiv MCC/IeJOBaHMA, HEOpPOLUdeMbIe [0KHBIE YepHO3eMBbl Xa-
PAKTEPH3YIOTCA  OTpe/leJIeHHbBIMH  TEPMOJIHHAMHYECKHMH  [MOKA3aATENAMM,
KOTOpbI¢ BBIPAXKAKT CYUIHOCTh JAHHOIO NOYBOOOPasOBATENLHOIO Mpouecca.
llokaszarenns pH Bapbupyer B npejtenax 6,40...7 60, cpe/iHHi ypOBeHb AKTHB-
HocTH Kaibuua pCa =2.20..2,60, Hatpuii NpakTHYECKH OTCYTCTBYET, €10
JHAYEHHA BBIXOOAT 3d Mpe/ensl YYyBCTBHTENBHOCTH HATPUEBOro IMEKTpPO/a
(pNa >3p). Marematnueckuit pacuer 3HEpreTHueCKHX YpoBHel Mokasasn,
YTO 13BECTKOBBIH [MOTEHIHA! BAPbHUPYET B PABHOBECHBIX IOUBEHHBIX pac-
rBopax or 5,0 10 6,5, a HaT pHeBO-KaJIbIMeBBIH —~ 0T 1 S 1m0 2 5.

OpolueHye He JIO/HKHO HAPyLLIATh TePMOIIMHAMHUKY MOUB, KOTOpAs olpe-
gesisAeT NPOLEcchl PacTBO PEHHUA, MMI PALIMK COMTEH, 0caaK006pa30BaHIA , HOHO-
ODMEHHbIE TIPOlECcChl, @ TAKXKe ABJIeHHA copbuun. OaHAKO NpaKTHKA NOKa-
jafma, uto MO BIMAHHEM OpPOUICHMA Jaxe H00poKauecTBEHHbIMH MO CYIECT-
BYIOLLIMM K PHTEPHAM, HH3KOMMHEpPATH3OBAHHbLIMH BOJaMM pexk JlyHas,
JuecTtpa, [IHenpa rpoMcXOaMT OBE PXHOCTHOE OLeJIAUMBAHME U OCOIIOHIEBY-
HHEe Ye pHO3e MHBIX [TOYB, KOTOPOe NPOABIACTCA B HEKOTOPOM NOBbILLeHHH pH 1
HIBECTKOBOTO NOTEHUMATA, B CYLLIECTBEHHOM M3MEHEHUH VPOBHA dK THBHOCTH
HOHOB HATPHUA H MOHWKEHHM HAT PHEBO-KANIBIHEBOTrO MoTteHumana go 1,15...
1,70, uto u IBHIOCH T PHYMHO#M 0cOTOHUEeBaHM A Mous. OcoBeHHO pe3Kue u3melie-
HHSA HATPHEBO-KYTBITHEBOTO NOTEHIIHAIA TPOU 30 LIUIK B Ye pHO3E MAX I1pH O polLie -
HHM MX BOZOH NOBbIEHHON MuHe patHzauuu 03, Caceik. OH NOHM3WICA [10
JHAUCHHH, CBOHCTBEHHBIX CoJioHeBaThim noysam (0,40...0,80).

Hrobbl BBIABUTH NPHUYUHY M3MEHCHHA TCPMOIAMHAMMKH YepHO3eMHbIX
NOYB 1O/l BJTMAHHEM OpOLLIEHHA HM3KOMHWHEPATH30BAHHBIMH BOJAMH, O/IHO-
BPEMEHHO [IETAIbHO HMCCIIEI0BAIM  PEKHMBI LENOYHOCTH HU3KOMMHE pasTH-
JOBAHHBIX OPOCHTEJILHBIX BOJ KAK (YHKUMIO AMHAMHYHOH YITIEKHMCIOKAIb-
UHEBOW CHCTEMbl, & TAK)KEe Olpejie/ifild YPOBHH AaKTHBHOCTH BOIOPOAA,
KUTLLHA M HATPHA M NOTCHUHA1bI HMX B3auMocBaA3n. B kauecTtBe 06061malo-
leH XapaKTe PHCTHKM PACCUMTBIBAIIM MOHHYIO CHIY (M) .

Kax noxasann pexumMHpie HCCH1e/IOBAHMA MHHEPAIU30OBAHHBIX OPOCHUTEI b-
HbiX BoA (rabn. 2), oJIpH eCTECTBEHHOM HATPEBAHHH OT HOUHBIX H YTPCHHHX
remreparyp (17..20°C) 10 MakcumanbHbIX B cepeute gHa (25..30°C) onm
TpaHCOPMH PYIOTCA B pe3yJibTate HapylIeHHA Y JIEKHCIOKA/IbIIHEBOTO PaBHO-
BeCH# , 00y CITOBACHHO IO Y MEHblLIEHHEM pacrﬂup?mucru CO; (HU. H.Torones,

T. H. Xowienko, 1978) no cxeme: 2HCO, S CO, + H,0 + CO3- Nossnenue
CBODO/IHBIX KapBOHATHBIX MOHOB B BOJIE CO3/1aeT AeDHUMTHYIO 11POTOHHY 10 CH-
TYALH IO, iTO W CIYKHAT NPHYHHOH MO BBILEHMS WETOYHOCTH NpPH HEIOCTATKE B
Boe KanbuMA. YacTe HOHOB, CBA3ABIUIMCL C KaJIbllHEM, TIEPEXO/IHT B OCAJIOK
Wi OGpasyeT accouMarsl B BHIe MOHHBIX Iap, YTO NPHBOUT K M3MEHEHHIO
COOTHOLICHUHU KAaTHOHOB B HEBNaro IpHATHOM HaNpaBiieHHH.

B ston cBssu JHaMH DBLTH UCCIICNOBAHDBI BOJIBI YTPEHHEro urﬁopa TeM-
nepatypoit 17..20°C u pamesroro orGopa remieparypoit 25..28°C (cm.
Tabm. 1 # 2). AHaJIM3 BOJIbI TIPOBOWIH Cpasy xe mocie orfopa npu Tex
K¢ Temnepatypax. Kak BHIHO U3 TabnuL, HMUIKOMHHEPATH30BAHHLIE BOJIbI
pek Ilynas m Jlvecrpa, HOHHAs cwia KOTopsix He npesbiaer 0 02 r+ Mo/,
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2. HameHeHHe HOHHOM CTPY KTYPhl JYHAHCKHX BOA H3 Pa3HbIX TOYEK
OPOCHTENIBHOH CETH npH oTOOpe B pasHOE BPEMA CYTOK

Bpems u mecto | 1,°C | pH | Cymwa C(J:"HCQ; Cl- | SO%-| Ca**| Mg?** | Na'
oTbopa l | COMmE, ]
| r/n MI + IKB/N

. - -4

Hy

MarucrpansHbIf Ka- 17 785 040 Her 3,18 1,80 2,12 420 1,20 1,70
EE':JEIHPEJ]EJ]HTEHLHMﬁ 17 7,80 039 = 304 2,10 1,86 380 1,60 1,60
E?}g::;HHHH OpOCH- 18 790 041 » 304 220 206 410 140 1.80
H:;I}:uuﬂaﬂhﬁmﬁ ar- © 20 805 041 " ,, 340 220 190 400 1,50 1,60
perar

I16 4

Pacnpemenurensusuid 27 885 037 040 240 1.66 2,04 320 1,58 1,62
KaHar
BpemeHnsiii opocu- 28 88 035 040 2,50 1,78 1,66 286 1,52 1,96
Telb
NospesanbHLIH ar- 2 860 035 040 258 185 1,53 294 156 1,84
perat

HpH eCTeCTBeHHOM HArpesanuu TtpaHchopmupyrorcs. B Hux nossnsorcs
CBODO/IHbIE KapOOHATHBIE HOHBI, YMEHbILAETCA KOJIHUECTBO DHKapOOHATHBIX
HOHOB H KajibliiA. Takoe H3MeHeHHe COOTHOLLIEHHIT KOMITOHEHTOB YIJIEKHCIO-
KaJIBLUMEBOH CHCTEMBbI NPHBOAXT K PE3KOMY MOALEIAYHBAHHI0 HH3KOMHUHE pa-
JIN30BaHHBIX BOJI. M3 HEHT paiibHbIX M ¢1aBOLIe/IOYHBIX OHHU lepexo/IsiT B KaTe-
ropuio wenouHbiX (pH> 8) u cunbHowenounsix (pH > 8.5) . Tpanchopmupo-
BAHHA5 BOJIA ONACHA ¢ TOYK M 3peHHUA OLLIeTaYNBAHK A H OCOJTIOHLIEBAHMA H COTIIAC-
Ho I'OCT 25900—83 HenpurofHa Ui OpOIIEHWA YEPHO3IEMHBIX MOYB. JTO
O DCTOATENILCTBO HEOBXOAMMO YUMTHIBATE M NPOBOJIUTH aHAJIN3 BOMbI CPa3y e
mocsie 0100 pa MpH TeX e TeMnepary pax, utoObl CY/IMTh 0 ee KauecTBe.

3. TepMoaHHaMHYECKARA XAPAKTEPUCTHKA OPOCHTE/IbHBIX BOL

Ll mw |pH|pCa; ®ca* | 7Ca |pNa |®Na |YNa| aNa/ | PNa= | pH=
C r;ﬂm:f | MI* KB/ acg |=0,5pCa [=05pCa

Bodet p. Hyuail

17 0017 7,902,80 3,04 (0,88 292 1,20 098 0,70 152 6,40

26 0,012 885306 1,74 086 287 135 095 1.03 1,34 7,32

28 0,012 890305 1,76 0,89 286 1,38 096 1,04 1,34 748
Bodwr p. necrp

17 0,020 7,802,78 3,32 (0,87 294 1,48 098 045 1,55 6,33

28 0,019 8502,87 2,70 0,82 2,70 2,02 096 1,23 1,27 7,07

26 0,020 835285 282 086 2,80 1,62 094 097 1,46 6,89
Bodw 03. Cacbix

23 0,043 830296 180 060 196 1092 0,86 §,14 048 6,82

25 0,053 898287 270 0,59 195 11,18 0,88 6,82 0.50 7,55

25 0,060 8,753,03 1,87 058 180 1556 0,82 11,44 0,29 7.24

24 0,084 893,03 1,87 0,55 1,72 19,11 0,79 13,90 0,21 7,39



Mccieno BammiM#M O pocHTe/IbHBIX BOJL 110 TEPMOIMHAMHYECKHM M0Ka3are-
1AM (cMm.1adrn. 3) yCTanosieHo , UTo HX 3HaYeHuA G/IM3KH K TAKOBBIM B pas-
HOBECHBIX MOYBEHHBIX pacTBOpax OpolldeMbIX ITHMH BOJIAMH M10YB, 4, CJIe/10-
BATEJILHO, O pOUEEMBbIE M0YBH TIOTCHUHAJIBHO CTPEMATCA K TEPMOJIMHAMH-
YeCKOMY pPABHOBECHKO C OpOCHTEJIbHBIMH BOJI1aMH.

ITOT BBIBOL NOATBEPALIACTCA Pe3ysIbTaTaMM  MOJIC/IBHOIO OMNbITd, B
KOTOPOM HECIKOIBKO HABECOK OJIHOH M TOW Xe NouBbI (H0KHOIO Heopollae-
MOrO uepHo3ema) oBpabaTeBa/iM O POCHTEIIBHEIMM BOJIAMM M3 Pa3HbIX MCTOY-
HHIKOB, HMEIOULIHX pa3Hylw HOHHYI CHY M pa3jHbIe 3HAUEHHS [0TEHIHAIIOB
(raGs. 4).

4. Bnusinne OpOCHTEIbBHBIX BOA U3 PABHBIX HCTOYHHKOB
HA HHTCHCMBHOCT: H CTeneds copOLIMK HATPUSA
MEPHOIEMA HO HKHOTO

OpocuTensHan Boaa | [Moysa
BapmanTe ofbrTa y
M, PNa= PNa= i NorjaoLlex-
= Mons/n =0,5pCa =0,5pCa | unIn HaTpun,
%
l |
Hexomman nousa — vepHo3em 2.25 0,22
WKHBIA HeopolLLIaeMuli
llousa + sopa p. Jywait 0,02 161 1.60 0,80
Moupa + soga JIMurpueBCKOIO 0,03 1,12 1,29 0,90
BOJIO X paHuaMLLLa
Mousa + soga o3. Kuralt 0,09 0,62 0,64 4.2
Mousa + poga o03. Cackik 0,07 0,51 0,58 58
Mousa + soga p. KarmibHMK 0.10 0,26 0,28 10,0

[HockonbKy 1poOILece omeTaYMBAHKA 3aBHCHT OT COOTHOLIEHHH KOMIO-
HCHTOB YINICKHCI0KAJT BIIHEBLIX CHCTEM B O POCHTEILHBIX BOAAX M OPOLLIAEMBbIX
NoYBAX, OTHOCAUMXCH BUILICTBHE HUIHYAA OBpaTHOH CBA3H K caMopery-
HPYEMbIM CHCIEMAM , TO ef0 MOXHO OTHECTH K ,,MOMEHTaJIbHbIM" T1po-
lieccam, KOTO pbie B CHUIBHON CTCIIEHHU NPOABJIAIOTCH, HAllpHMEp, Cpaly nocie
NOIHBA B XKApKo: BpeMA CYyTOK TpalichopMHpOBaHHOK BOOH. B mMexno-
IMBHOMW MepHOJ1 HaBITFOAACICA HO PMATH3ALIMSA KHCIOTHO-0CHOBHBIX CBONHCTS,
X0TA B UCJIOM TCHZEHIHA K  OWE/IaYHMBAHHI0 OPOLIAEMBIX MMOYB OCTa-
eTcs .

Heobparrmoe nocrre/ic1sne OLILe/1aUMBAHKA — Pa3BUTHE NPOLLECCA OCOJIOH-
UCBAHHA NPH OpPOLICHMH YepHO3ZEMHbIX T1104B. MHTEHCMBHOCTH Pa3BUTHA
OpEAE/IALTCH 3HMEHHMEM HITPHEBO-KwiblHEBOrO notenuuana. Kak suano
H3 JaHHbIX TalmHer 4, npH I0CTHKEHHH TE PMOIHHAMHYECKOTO PaBHOBECHS
B CHCTEMC ,JJTOUBZ — BOAA" B YCJIOBHAX MOJCIBHOTO OMBbITA OIHA M TA XKe
no¥Ba (IKHbIH YePHO3EM) NOCTHUIACT PA3JIMUHBIX 3HAUCHHH HATPHUEBO-KA/Ib-
UHEBOTO NOTEHIMAIA, CBOHCTBEHH BIX COOTBETCTBEHHO TeM BOAAM, KOTOPbIMH
00paBaTHIBAIH HABECK M.

Takum o6palom, cywtocrs MOYB00GPA30BATENBHOTO MIpolecca He Byjer
HIMEHATHCA , €/ 3HAYEHHE NOTCHUHAIOB B OPOCHTESTbHBIX BOMAX He Oyner
BHIXOJIMTE 3@ paMKH  IpaHMYHBIX 3HAYeHHMH MOTEHUHAIOB, CBOHCTBEHHBIX
Olipe JICJICHHO MY TeHe THYCCKOMY THIY 1I0YB.
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B xkaXI0M KOHKpeTHOM cCiiyyae Bofa He Oy/leT OKa3blBaTh OLIE/IAYHBA-
jollee JICHCTBHE, €C/TH M3BECTKOBBIH MOTEHIIHAN B HeH DyJieT MeHblle BepXHe-
0 rpaHHuHOTO 3HAUEHHA TAKOBOIO B nouse, 1. e. (pH = 0,5pCa) < (pH =
= 0,5 pCa) noussl.

OconoHunoBbiBaouee JIGHCTBHC BOJbI He OyaeT NpPOABNATLCA, €C/IH
HATpUEBO-KaJIbLHeBbIH NoTeHuuan B poge (pNa =0,5pCa) Bymer Gonbuue
HHXKHETrO T'pPaHMYHOrO 3HavyeHus noteHuuana (pNa =0,5pCa) B nouse. MMpu-
rOAHBIMH JUISA OPOLUCHHA YePHO3EMHbIX [OYB C TOUKH 3PCHHA OLLe/TauYHBaH KA
H OCOJIOHUEBAHMA CJIEAYeT CYMTATh BOJLbI, H3BECTKOBBIM MOTEHIHMAJI KOTOPbIX
(pH=0,5pCa) 6,5, a HarpueBo-kassuueBsit — (pNa=05pCa)=15.

Takum oGpa3om, B KauecTBe oleHOUHbIX KPHTEPHEB JUIA XapaKTepHCTH-
KH OLLEJTAYMBAIOWEIO H OCOJIOHUOBBIBAKWILETO [ACHCTBUA OPOCHTENIbHBIX BOJL
lIpeyIaraeTcss MCIOIb30BaTh HE YCIOBHbIC, JKCIEPHMEHTAJIBHO YCTAHOBIIEH-
Hbie COOTHOILEHUA OJIHO- M JIBYXBUTEHTHbIX KATHOHOB, 4 peanbHOe, 3aKOHO-
MepHOE COOTHOIEHHEe, CBOHCTBEHHOE olnpejle/leHHOMY TeHeTHUeCKOMY THIlY
MOYB, NMpeHa3HAYEHHBIX JUIH OPOILLCHH S .

[IpuMeHeHHE €/MHBIX KpPUTEpHEB JUISA OLEHKH KayeCTsBa BOA H COCTOA-
HHA OpOlUdeMBIX TMOYB [03BOJIAECT NOBLICHTH CTEMEHh TOYHOCTH OUCHOYHBIX
KPHTEPHEB M JaeT BO3MOXHOCTh HA KayeCTBEHHO HOBOM YPpPOBHe MpPOTHO-
3UPOBATH NOYBEHHbIE MPOUECCTHI.

[lpeuioxeHHass HaMH KauyeCTBeHHAS XAPAKTEPUCTHKA OLEHKH TNpPHIrol:
HOCTH BOJl JUIA OpOLUEHUA 10 YuYery CBODOINHOH JHEprHH CBA3KH KATHOHOB
B JNIEKTPOIIMTE MOKET DbiTh JOMONHEHA IpH HEODXOLMMOCTH KOJIHYECTBEH-
HOH, BBIPAKEHHON COOTHOLLUCHHEM aKTHBHBIX ¢dopM corsiacHo dopmyre:
ANa/VaCa. Pacuer aKTHBHOCTEH HATPMA YCTAHABJIMBAWOT MO TaOIHUE AHTH-
norapudMOB COINACHO paBeHCTBY

pNa = —lgaNa;
pCa= —IgaCa.

TepMOOMHAMHUECCKHH METOJ OUCHKH 103BOJIACT OOBACHUTH NPHYHHY
paHee YCTaHOBJIEHHOTO (aKTa — NOBEPXHOCTHOIO OLIE/IAYHBAHMA H OCOIOH-
UeBAHKA YePHO3EMOB TIPH OPOLUICHHH MX HU3KOMHHEPUTH3OBAHHBIMH BOIAMH
3d CYeT M3MeHeHMA TepMOJMHAMHKK mnous. OpoliaeMbi¢ [OYBbI ClIe/lyerT
ME/THO pHPOBATh M3 pacueTd BbHIPABHUBAHHMA [IOTEHIHANIOB JHEPreTHUECKHX
YPOBHEH IO ONTUMAILHBIX, CBOHCTBEHHBIX HEOPOUIAEMbIM. Uccneposanus
MOKA3aJIH, YTO BHECCHHME I'MIICA WK (POCPOTHICA B HeCOJIOHIUEBATLIC I0/KHBIC
UepHO3e¢Mbl OJIMH pa3 B poTauMo — PpPeKTHBHBIM METOJL peryjimpoBaHns
KHC/IOTHO-OCHOBHbBIX CBOHCTB M TOBbILLIAET YPOBEHb AKTHBHOCTH KaJIbLMA.

Kak nokasain MCCIe/IoBAHMA B YUIOBUAX TIPOM3BOACTBEHHO-N1abOpa-
topHoro omneita, HauGosee dpheKTHBHBIA METOJl MEIMOPALHH CACHIKCKOH
BOMbl - KOMIUIEKCHBIA ¢ NpHMEHeHHEM KHCIOBAHMA M IHIICOBAHMA, KOT/1a
HATPHEBO-KATBLUMEBBIH MOTEHUMAN B BO/JE BO3pACTaeT MOYTH B JIBA pasa —
or 052 B ucxomHoi a0 1,0 — B Me/tHOpHpoBaHHOH. TpeXKpaTHbIK 1NOJIHB
TAKOH BOJION H0KHOTO UepHO3EeMad B HAMMCHBILICH CTENCHH MOBIHAIL HA Tep-
MOJIMHAMMHYECKHE CBOMCTBA [OYBBI [0 CPABHEHHIO C HCXO/IHOH H ME/THOPH-
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POBAHHOM [ApyruMH criocobamu  Bofoi ©03. Caceik. OUHAKO TEHACHUMA K
O COJIOHILE BAHHIO Y€ pHO3E MHBIX ITOYB octaercs (tabn. 5).

5. Bauanme noausa oo o. Cacklk ¥ MEIHOPH POBAHHOR BOLOH
HA TEPMOAMHAMHYECKHE XAPAKTEPH CTHKH I03KHBIX YepPHO3EMOB
(nna ropusonta 0...25)

BapuaHTht pH pCa pNa pH= pNa=
HCCNeaoBaHHUA =0,5pCa =0,5pCa

Boma 03. Caceix (HCXO[HAR ) 8.98 2.87 1,95 7.55 0,52
Bona + kucnora 7.56 2,82 198 6.35 0.57
Bona + dpocdorunc (2 r/n) 8,50 2.22 192 7.39 .81
Bopa + kucnora + pocdorune 7,18 208 2,04 6,40 1,00
Heopowaeman nouBa (MCXO[k 7.00 240 3,20 5,80 2,00
HasA)
[Touna + Bona o3. Caculk 7.25 246 2,10 6,10 0,87
[Tousa + BOIa + KHCITOTR 6,90 132 2.30 5,715 1,14
Mousa + Boua + pocdorune 6,90 2,16 240 5,82 1,32
[Touyra + BOaa + KHCIToOTA + 6,65 2.10 245 5.92 140

+ cpochorunc

[lpy oOueHke KayecTBa MESITMOPHPOBAHHBLIX BOA 03. CachiK TPa[HUHOH-
HBIMH METOIAMHM 10 COOTHOIIEHMKI KOHIEHTPAUMH HATPHA M KaablMA (Mo
ByanoBy) FHICOBaHHbIE H MEJIHOPHPOBAHHBIE KOMIUIEKCHBIM CTIOCOBOM
BOJIbl OLLEHMBAIOTCA KAK BIOJIHE [pUrO[AHbIe UIA OPOUICHHUA 4YepHO3eMOB
(otnomenue Na/Ca coorsercrse HHO pasHo 0,6; 0,5) .

Takum 0Opa3oM, JUIA AOCTOBEPHOrO MPOrHO3a HANpPaB/JICHHOCTH MOY-
BEHHBIX TIPOLECCOB MOl BIHAHMEM OpOLLUEeHHA HEODOXOIMMO MOJIb30BATHCH
TE PMOJMHAMKYCCK MM KK PHTEPMAIMH OLIEHKH KauecTBa BOJ C LEJb0 CBOE-
BPEMECHHOTO BbIABACHUS M IIPEIOTBpALLICHHA BO3MOXKHLIX HErarHBHBIX
MOC/EACTBHH.

YIIK 631 4 :631.6

3KCNEPUMEHTANbHBIE UCCINTEAOBAHWA BIIMAHWA
XUMUYECKOI0 COCTABA OPOCWUTEJNbHBIX BOA
HA NNOAOPOAMWE MOY4YB ChIPTOBOIo 3ABOJIXKbH

H.M. PEWETKWHA , 40K TOp recnoro-MuHepanor M4ecKk nx Hayk
B. A. BPAYH, kaHawmaaTt cenbCKOX03IANCTEEHHBIX HaYK

Bcecowarbil HaydHO-uccnedoaarensCKul UHCTUTYT
2UpOTEXHUKY U MENUOPayuU

MHOTONETHHH ONBIT OpOIIEHHMA W BBLIABIECHHBIE MPH ITOM H3IMEHEHHHA
CBOMCTB TIOYB OMpefiesiuu pajl TpefoBaHui K KauyecTBy IMOJIMBHBIX BOJL.
B oannx peruoHax, Nped MyilecTBEHHO B apH/IHOH 30HE H HA THIICHPOBAHHBIX
MOYBAX, KAYECTBO BOMbl OLCHHBAKT HA OCHOBAHHM NMOKA3aTE/ICH ODLIEH MH-
HE pATH3ALIMK M COJIepKaHHA HOHOB xiopa. B apyrux peruoHax, ocoGeHHO
Ha YepHO3eMHBIX TMMOYBAX, TpeOOBAHMA K KaueCTBY OPOCHTE/IBHBIX BO/L BO3-
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pactaior. IIpH 2TOM NpPHHMUMAIOT BO BHMMaHHEe HE TOJIBKO MPPHUIALMOHHYIO
OMEHKY BOJIbl, HO H ee (UIMKO-XHMHUECKHE B3aUMOJIEHCTBUA C TOYBOM,
B nepeylo ovepenb ¢ ITIMK. 31o ceAlaHo ¢ TeM, YTO AJIs YepHO3EMOB Xapak-
TepHbI BBICOKAA €MKOCTh MOITOWEHHUs, 0OYUIOBIeHHasA HATHYHMEM B Mell-
KO/IMCIIePCHOH YACTH MHHEpasioB MOHTMOPW/IOHMTOBOH TIpyniibl, a TakKxe
BBICOKHM COJI¢ p>KaHHEM TyMyca H Wid.

MHTEHCHBHOE OpOlIeHHe YePHO3EMOB OKAa3blBAET CYLLIECTBEHHOE BIIUAHME
He TOJBKO Ha HMX COJIEBOH PEeXMM, HO M Ha (HU3IHKO-XMMHUECKHE CBOHCTBA
BCJIEJICTBHE CMEILEHHA IHAPOXHMHUYCCKOro paBHOBECHA B CHCTEME | JIOYBCH-
HBIH PacTBOpP — MOYBEHHBIH MOTTIOUWAIOUIHE KOMIUIEKC™, pacTBOpPEHUA H Bbl-
HOCA KanbuUMA, TYMMHOB M JIpyrix nHTate/ibHpix BeuectB. OrmeueHo
(B. B. Eropos, b. A. 3umogeit, 1977) | uro Ha YepHO3eMHBIX MOYBAX CTALNA
34COJICHHA TIPH OPOLLUEHHH MOJKET COIPOBOXK/IATHCA OCOJIOHIEBAHHEM, KOTO-
poe NnpoABAeTCcA NpH Dojiee HU3KOH KOHLEHTpaly COJIEH B I'PYHTOBOH BOJIE
W 1pH MeHblIeM cofepxaiun Hatpua B IITK, uem B HeopolllaeMBbIxX moysax.

C uensio HCCNENOBAHHA BJIMAHKMA KauecTBa IMOJIMBHBIX BOJL HAa COJNEBOM
peXHM H BOAHO-(pH3HUYECKHE CBOWCTBA nousB ObUTH MpOBEAeHbl MOEIbHbIE
OIBbIThI ¢ UCIOIB30BAHUEM BOJ1 PAIMYHOIO XMMHYECKOTO COCTaBa. JKCIepH-
MEHTBI NPOBO/JMIM B HACBHINHbLIX KOJNOHKAX M MOHONMMTaX C HCHApPYLUIEHHBIM
CJIOKEHHEM , TPaJHUHOHHO MCIIOJIb3YeMbIX B NOUBOBEAEHUH H MEJHOPALHH .
W3yyanu 3aKoHOMEPHOCTH H3MEHEHHA CoflepyKaHMA BOJIO pacTBOPHMBIX COJIeH
H ODMEHHBIX OCHOBAHMH B MOUBEHHO-NOTNOLIAIOIIEM KOMIUIEK e 0DbIKHOBEH-
HBIX H I0KHBIX YePHO3EMOB.

BiusiHue NMONMBHON BOAbI BAArol pUATHOro XMMHUYECKOro cocrasa (aHa-
0T BOJDKCKOH BOJIbI) Ha COJIEBOH peXKMM OObLIKHOBEHHBIX THXENOCYTITHHH-
CTBIX MAJIOTYMYCOBBIX M MATOMOIUHBIX 4epHO3eMOB CBIPTOBOro 3aBOJIXKbA
HCCI/IEIOBATM HA MOHONIMTAX BBHICOTOR 1 M M ceveHnem 20X20 cm ¢ HeHapy-
lIEHHBIM citoxeHuem (mecro orbopa — BOJIOpa3[ieNl OPOLIAEMOr0 Y4acTKa
0ftHOTO W3 coBx030B Kyibbiues ckoi oGracru) .

B npouecce skcrniepumeHta BOAY MoaaBasd HOpMOM 5 Thic. H 20 ThIC.
M’ [ra, aHaMM3NPOBASIH MIMEHEHHA BOJHO-COJIEBOTO PEXHMa YepHO3eMOB
M0J1 BJHAHHEM BOJIbl THIPOKApOOHATHO-KANbUMEBOIO COCTABA,

MenuopaTHBHAA OLEHKAa Kauectsa BO/bl He BbI3bIBAET ONACEHHH HH C
TOYKM 3peHHA BO3MOXHOCTH 3ACOJICHHS, HH C TOUKH 3PEeHHA OCOJIOHLEBAHUA
noyB (radm.1).

1. Xumuueckuit COCTAR MOAHBHBIX BOJ W HX HPPHTALMOHHAN OUEHKA

Cymma| HCO, | C1 | SO, | Ca | Mg | Na| pH [ SAR |SAR*
Bona COJTEH, <10| <6
r/n MIKB/N
'npoxapGonatHo- 04 2.0 10 25 50 05 05 70 04 0.7
Ka/ibLHeBas

CvnwthatHo-HaTpuenan (.8 3.0 35 55 385 30 55 82 39 812
(npyj1 coexo3a M. Jle-

HuHa)

Mpynrosasa ruppokap- 0.5 0 07 22 29 2 50 T2 /3 -
foHaTHO-HaTpHeBan
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2. Hamenenne coiepkaHHa nornoueHHsiX OCHOBAHHA 0OhKHOBEHHBIX YEPHO3IEMOB
B Pe3ynrarTe b Tpauul NoMuBHOH BoAb, Mr « 9kB/100 r

[nyGuna, Ca Mg Na
CM
i T i i [ r i m [ [ o[ om
0..10 30,0 31,0 31,0 8,0 7,0 100 03 06 08
10..20 30,0 30,0 30,0 8,0 7,0 80 05 06 05
20..30 30,0 290 30,0 90 100 80 05 06 07
30..40 25,0 2,0 26,0 11,0 100 100 05 07 07
40..50 21,0 210 20,0 11,0 11,0 110 08 07 07
50..60 18,0 190 17,0 11,0 100 120 10 09 08
60..70 16,0 16,0 18,0 110 120 140 1,5 13 09
70..80 15,0 14,0 17,0 13,0 120 140 19 15 1.2
80..90 13.0 140 14,0 120 140 140 20 20 1,9
90..100 13,0 140 15,0 100 15,0 150 29 25 19
Mpwumevanw we. | — ucxopHoe copepxanne; Il — comepxanue nocsie HHGUILTPaUHH

poxbl 5 Teic. m? fra; 111 — 1o xe, 20 Toic. m? [ra.

PesynbraTtn onbita (tabn. 2) nokaseiBawT, 4TO € HapactaHuem obnema
IpoHITPOBABUEHCA BO/bI Yepe3 MOYBeHHbleé MOHOJIMTBI 3aKOHOMEPHO
yMeHbBUReTCA obllee KOIHUYecTBO coJie B mouyse. Tak, ecjin HCXOAHOE CO-
llep>kanie colich B merpoBom cnoe 6suio 0,126%, 1O nocne nogaud BOJIbI
5 Teic. M*/ra oio cocraemno 0,115 %, a npu nopme 20 Thic. M’ /ra ux co-
je pakauue cHM3wocs 1o 0,103%. IIpuuem creneHs BBIHOCA OT/AEJIBHBIX HOHOB
OnpeaeNieTCA PCTBOPHAMOCTBIO COMTEH H XHMHYECKHM COCTABOM BOAbL M-
POK apioHATHO-KUTHIIHEBAA BOJIA OKA3bIBAET MEMHOpPHPYIOlLEe BIHAHHE IpPH
IPOMBIBHOM peAHIME HI HOHHO-COpOLHOHHBIE MPOLECCHl, YTO CMOCOOCTBYET
crabuisHocTH cofe pkaina uoHa xkansuusa B [IIK. OgHoBpemMeHHO yMeHb-
aeTca CoJe pxaHHe [0IJI0LEeHHOrO HATpHA, OCOGEHHO B HMXXHHX TOPH30H-
rax. Omgiakco faxe Takas BOJIa, OTBeualoulas TpeDOBAHHMAM HHQHNBTpALHH
bonbumx 0OBEMOB , crnocoDCTBYET MOBBILCHHIO B 1,5...2 pa3a obuiero cojiep-
KaHHUA Boftopacreopumoro M Ha 03..05 wmr-3ke/100 r normowenHoro
at pus 8 Be pxiieM  (0..10 ¢M) ropusoHTe NoYBeHHOTO MOHOJIMTA. Hecmotps
Ha TO Y0 OTH 3HAYEHHA MAaJibl, OHU CBHETENLCTBY T 00 OIHO3HAYHOCTH
npoLece.

Onos pemeiHO  Halnio1aw0Tcsd  3aKOHOMEpHblE HM3MEHEHHA CKOPOCTH
buibTpam . Tak, ecaw Npu HopMme S5 TBIC. M’/ra OHa He M3MEHAETCA, TO
npu 20 ic. m¥ra cumkaercs Ha 0,054 m/cyr. Takoit, ABHO OTpPHUATE/IbHBIH
yppekt, MNo-BHIHMOMY, CBA3AH, ¢ OJAHOH CTOPOHBI, C NENTH3alMKeH MOYBCH-
HBIX KOMIOM/I0B 11O/ BIMAHHEM M3MEHeHHA (PU3HKO-XMMHUECKOIO COCTaBa
IOPOroBOro PpicTBOPa (HA YTO yKasblBaeT M3MEHEHHE BOJOPACTBOPUMBIX
COJIEH H NMOXMNOWeHHBIX OCHOBAHHWHA TIOYB), C JPyro — C yMeHbILEHHEM KO-
IMYECTEd CPeHX M KpYINMHbIX nMop noj Bo3nekcrBuem cyddo3uu MoyseH-
HBIX YaCTHLL .

Bruanme opolleHns BOJAAMH CyJibaTHO-HATPHEBOTO cocTasa (M3 npyna)
Ha TIPOLECCHI JACOJIEHHA M OCOJIOHUEBAHUA MAXOTHOIO CIIOA OOBIKHOBEHHbBIX
Ye PHO3EMOB MCUIEIOBAIM B HACBHINIHBIX KojoHkax. JLia sroro ucnosns3osa-
A BHHHIUTACTOBbIE TPYOKM, B KOTOpbIC HAOMBANKH OIHY M TY K€ NMOYBY J10
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[UIOTHOCTH, PABHOM TUIOTHOCTH [AXOTHOTO CJIOS €CTECTBEHHOTO CIIOXKEHHA.
Boay nopaeanu nocnegoBaTeNsHo HApacTaouum oObeMoM ¢ MOCHedy I0IHM
pa3b0poM KOJIOHOK M aHAJIM30M H3IMEHEHHH BOJIOpPACTBOPHMBIX COJIEH H MO-
rJIOIEHHBIX OCHOBaHHH.

YcTaHoBsIeHO, YTO NOJY BJIMAHHEM XHMHMUECKOIO COCTaBda BO[Abl B IMOYBE
HAKOMWIKCh THApoKapboHaTt- M cynbdar-doHbl. CojepxaHue HOHa Xyopa
HEe WM3IMEHWIOCH, HO OTMEMeHO Hakomulenue HoHa Hatpus. CyXoH OCTATOK
BO3pacTajl NnocTeneHHo — Mo mepe yBeanuyeHud o6pemMa npopuIbTpoBaBiLeH-
ca soasi. ConeprkaHHe BOOPACTBOPUMOrO HATPHA OCTABAIOCH NPAKTHYECKH
Ha ypoHe 0,.31..0,36 mr - 3x8/100 r npu uHdmwisTpamun soast 4400 m°/ra,
nocsie 4ero nojavya OonoJIHHTeNnsHoro obObema Boasr Hopmou 1000 m>/ra
IpUBeNia K CKAauKo0DOpasHOMY YBEJIHYEHHIO COMEPIRKAHHUA BOJOPACTBOPHUMOIO
Hatpus no 0,64 mr+ 3xk8/100 r. Takoe sABjieHHe, NO-BHAHNMOMY, CBA3aHO C
H3MEHEHHEM (PU3MKO-XHMMYECKOT0 paBHOBECHA B MOUBE M OClabneHueMm
ee OydepHoit crnocobHocTu. JlansHenmiee yBesiMUeHHe Bojomnoaasd (1o
8400 m’/ra) npHBeNO K MOCTENEHHOMY HAPACTAHHIO KOHIEHTPALHH HATpHSA
no 1,14 mr * aks/100 .

Ha done obuiero yBesiHyeHHA COOEpKAHHWA COJIEH OTMEYaeTCs Cyllect-
BeHHOe H3MeHeHHe oBbmenHbIX octioBanmi B TIMK. Mo nefictBHeM NOJTUBHOH
BO/Jbl NMOIJIOUIEHHBIH KAJTbIIMH YMEHBLUAETCA W OJHOBPEMEHHO IIOBBILLIACTCA
cofiep>xaHHe MarHusA ¥ Hatpus (pucyHok). HecMoTpA Ha 10 4TO cofepkaHue
MArHHA B BOJIHOM PpacTBOpe B Mpollecce BOAOMNOAAYHM HE YBEJIMYHBAETCH,
3ameteH ero pocr B IIIIK, uyro, no-euaumMoMy, CBA3aHO ¢ DOJIBLLIOH pacTBO-
PHMOCTbIO COJICH MAarHus,

Ca Mg Na, m2-3x8 /100¢

e Mg
L] s (B B W
Na -
- bis , p——
'qw:.::'
” .
jof sp1o —~ S5 00
- il H-___*___..-.-
- H09
25
2000 4000 5000 8000

OpocumensHas HOpM , M J/zn

Pe3yvnbTaThl MOMAGIBHOTO ONBITA (HA NOYBeHHBIX KoJNOHKax) wuiMeHeHus [IIK npu
ryGunom npocaurBanmy (4,5 Toic. M? /ra) sous cynbgaTHO-HATPUEBOTO cocTapa
(0,8 r/n) B cnoe 0...20 cM 0OBIKHOBCHHBIX YePHO3EMOB
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BpiapieHO aBRKBATHOE HW3MEHEHHE CO/IepXaHHMA BOJIOPACTBOPHUMOIO
H NOTJIOWEHHO IO HaTPHMA NpH MHQWILTpauun Boabl obvemom 4400 M°[ra.
llocsie B3auMOACHCTBHAE C BOJOW ero cofie p>kanue, pasHoe 0,65 mr- ox8/100 r,
yeestumwiocs J1o 15 nar+3kB/100 r, a creneds CONOHLUEBATOCTH JOCTHIJIA
3.7% mornomweHHbX OCHOBIHHHA .

Coormvomrerue xayiemus W Mardus B [IIIK nocie wuHdwibTpauus
6400 ™M /ra uznermocs ¢ 7:1 mo 3 : 1.

Taxkum 06pazom, MCEIOBAHKMA I0KA3BIBAIT, YTO BOMAA npynos B Chip-
TOBOM 3aB0JI>Kbe iMeeT HeONarolnpuATHBIN XUMHYECKHH COCTaB, KOTOPbIH
py HEBHCOKOM obmert muvepasimsaumy (0,8 r/n) orpHuUATENBHO [eiCTRYET
Hd ITOYBY: OB BILARTCH COLPIKAHHE BOMO PACTBOPHMBIX COJIEH, HIMEHAIOTCA
obMeHHble ocHOBamA B [lIIK npwu HakonsieHuH B HeM HATPUA , YTO IIPUBOIMT
K PA3BUTHIO [1POLECOB OCOIOHLLCBaHUA.

HOoHble uepHoEMBI — IPY FOH pacnpocrpaHeHHbId noaTun noys Ceip-
roBoro 3asosrked. OGpass IMOYB 10XKHBIX YepHO3eMOB ObUIH OTOGpaHBI
Hi cepe/He CKIoHa IOro-BOCTOYHOH 3KCHO3MUMHM 10 Npodwio pa3pesa
Ha 171y Ouny 1 /4 m,mar orfopa 20 cM. IKCnepuMeHT B HACHINTHBIX KOJIOHKAX
IPOBOIMWIN MeTOoloM pMIBTpalIMK Bosbl M3 pacuera 4400 m?/ra. Kaxibiii
cion mouskl (Beicoromm 20 cM) rio/iBepraJsiv BO3MAEHCTBHIO BO/Ibl M pOKap
GoHa THO-HATpMEBON COCTaBd (CM. Tabn. 1) — Momenw [Uid OpolIeHHA onpec-
HATKM  rpyHToB BIMi BOJamid, BeiBop rakoro cocraBa BO[bl OCHOBBIBAJICH
HA TIPENoNOXKEeH!H, YTO B MPOLEcce OPOLIEHHA M JIpeHa)ka NpoU30Haer
olpe CHeHHe I'pyHI0BbIX Bofi 10 0,5 r/n ¢ coOXpaHeHHEM IPeUMYIIECTBEHHOTO
HAT PHEBOI0 COCTaBa.

HMcenegopanns noxalam (cMm. 1abn. 3, 4), yro HCNONbB30BaAHME BOJ
YKa3aHHOr0 COCTa’2 TTPHBOJHT K HAKOTUIEHHI0 TOKCHYHBIX conen, Cnaboe
ofulee yselAYEHHe COHNEPKAHMSA BOJOPACTBOPHMBIX COJIEH OTMEYEHO B
OCHOBHOM B BepXiiX TOpPHIOHTAX NOYB, IJi¢ HCXOJHOE 3acOJICHHE He Ipe-
suirano 007S %.

INMocne nHdcpusTpaLIvK NpeCHON BO/bI Obmee cofepkaHHe CONeH yBelH-
wiock a0 0,1 03%. B CBA3H C BBICOKHM COiepKaHHEM B BOJe HATPHA MO
OTHOLLICHKI K [pyTHM KaTHOHAaM Hanromaerca ero yee/iMueHHe B TOuBe,
NPUBOJIfMEe ¥ [AecTaOMIIMIAMM  CHCTEMB] , JIOYBEHHBIH pacTBOp — IOYBEH-
Ho-mornowmaHi kKomruieke” . CreAcTBHeM ABNACTCA BHEpEHHE HATPUA B
MK, oceobo>knene ¥ BhMbIBaHKHe 0OMEHHOro KaibuMA. ITOT M[pouecc
Apueé BBHIpOKEH B BEPXHHX rOpPHM30HTAX, I'/Ie UCXOAHOE COJIEpXKaHKe MNorio-
WEeHHOTO HaTp#A MeHee 1,6 M« axkB/100 r,1orma KaK B HHIKHUX I'OPH3OH-
TAX OTMedaeTcCA mpemmylecrBeHHoe BHerpende B IIIIK woHos maruus.

Taxkum oOpalMm, HCUIENOBAHHA BIIMAHHA MPECHBIX BOJ Pa3NIMUHOTO
XHMMUYECKOro <Coc1aBa Ha wepHO3eMbl ChIpToBOro 3aBOJIKBA MOATBEPAHIN
NOJIYYCHHbE JIJ1A IpYTrMX PAHOHOB CTpaHbl [1aHHBIE O BO3MOXHBIX HEraTHB-
HBIX TIpoueccax, NpHBOALMX K [erpaflalliy YepHO3eMOB NPH HCIOJIb30Ba-
HHH O POCKTESI BHOH BO/LBI HEMATONIPHATHOTO COCTABA.

ITpy BlaMoEICTBHN ¢ BOJAMK CylTbdario-HaTpHEBOro cocraBa (Boja
H3 Mpy/J3d) HOHHO<OpOLMORHBIE TNpOUECCHhI HAYT B [Ba-TPH pa3a HHTCHCHB-

HEC B 3aBHCHMOCTH OT YpOBHH HACBILIEHHOCTH pacCTBOPOB HOHAMH HaTpHA.
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3. H3ameHeHHe COCTABA BOMOPACTBOPHMBIX COMNEH HXKHBIX YepHO3EMOB
NpH B3AHMOACHCTBHH ¢ BOAOH 'HAPOKapBOHATHOHATPHEBOI'O COCTABA

Cyxoit HCO, Cl SO, Ca Mg Na
I'mybuna cm OCTATOK,
G Mr -+ axn/100r

Hexoodnoe codepmanue

0... 20 0,074 0,70 0,05 0,20 0,52 0,12 0,32
20... 40 0,079 0,70 0.05 0,16 0,49 0,26 0,16
40... 60 D075 0,78 D06 0,18 0,25 .26 0,50
60... 80 0,089 0,95 0,05 0,27 0,15 0,23 0,91
8G:.100 D,113 1,10 0,05 0,39 0,10 0,26 1,21

100...120 0,138 .10 0,11 0,54 0,10 0,13 1,52
120...140 0,225 1,00 0,50 0,54 0,18 0,23 2,73
Codepxanue nocae ukuasbTpayuu soobl

0... 20 0,103 1,14 0,05 0,25 0,67 0,19 0,58
20... 40 0,096 1,03 005 0.25 0,54 0,24 0,54
40... 60 0,107 0,97 0,08 D41 0,40 0,35 0,65
60... 80 0,084 1,07 0,09 0,27 0,20 0,26 0,98
80...100 0,083 1,08 0,11 0,22 0,11 0,16 1,14

100...120 0,118 1.24 011 0,25 0,11 0,16 1,35
120...140 0,103 1,29 0.20 0,20 0,09 0,11 1,35

OconoHueBaHHe OXBaTHIBACT MMPEX/e BCEr0 HUKHME IOPHU3OHTHI, rje CyMMa
NOrjaoueHHbIX OCHOBaHMH meHee 25..30 mr - 3kB/100 r ¥ HacbIEHHOCTH
MK xansuuem 40..50% cymMMBbl KATHOHOB, NOCTENEHHO 3aXBaThiBAS BEpX-
ive ropusoHTtbl. [lostromy ,ddexr’ cHHKeHMA IUIOHOPOOHA B CBA3H C
flerpafaiMed uepHO3eMOB NpPOABIACTCA Kak Obl , HeoXuaaHHo", cnocobos
BOCCTAHOBJICHMA IUIOI0PO/IMA MOKA He pazpaboTaHo.

4. Hamenenne copgep anus norNOUIEHHBX OCHOBAH WA 07KHBIX YepHO3eMOB
NPH B3AHMOACHCTBHH € BOMOH IMAPOKIPDOHITHO-HATPUEBOTO COCTABA,

mr - ake/1 00 r*

nyBGuna, MornouweHHsie OCHOBAHKUA

c™M

Ca Mg Na

0... 20 41,26/40,11 2,05/ 3,20 0,39/0,95
20... 40 31,28/3353 9,62/ 9,70 0,39/0,39
40... 60 31,50/24 90 13,89/ 9,70 0,73/1.47
60... 80 20,35/20,50 13,89/16,20 1,60/1,65
80...100 18,16/20.80 13,89/14,14 2,52/2,39
100...120 20,30/20,80 11,67/18,58 3,00/3,00
120...140 22,55/20.90 9,62/18,58 3.91/3,05

* B yHCITUTENe — HCXOMHOE COjlepkaiMe, B 3HameHartesne — mnocie HHQWIBTPALHH
BObI.

Pe3ynsraThl MOIENbHBIX HMCCICNOBAHMH, @ TAKXKE JIMTEparypHbie [aH.
Hple CBHIETENBCTBYIOT, YTO K ue pHoeMam, ocobeHHo ChIpTOBOTO 3aBOJDKbLA,
crle/iyeT MoAXO/MTh BechMa ocMoTpiTesibio. Ha Bricokux Chiprax obssaresib-
HO CTpPOroe HOPMHpPOBaHME KAueCTBd OPOCHTENIBHOM BOJIbI. th'nimaa, YTO
YEPHO3eMbl HMET ONaronpUATHBIR €CTECTBEHHBIH BOJIHO-CONEBOH PEXHM,
OPOLLIEHHE He JOKHO HOCHTH TTPOMbIBHOM Xapaktep (Kak B CpestHeld A3uu) ,
1. e. Tpebyerca peryaMposanue B npegenax 0,7..08 IIMB (CO. Pycckuw
veproseMm. 100 ner nocie Jlokyuaesa. — M.: Hayka, 1983; W. II. Ainapos,
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1985) . Bopa zonxia MMeTh NpeM MYLIECTBEHHO KalbLIMEBbIA COCTAB H MHHe-
patu3amnio He Boeime 0,5 r/n. Bosyixkckas Boaa oreedaeT 3THM TpeBOBAHUAM,
OHAK O 003 CTTCIMATBHBIX MEp TPYIHO 0XKHIATD, YTO €€ KAaYeCTBO COXPAHHTCA
B [IPOLECEe TPAHCIOPTMPOBKH K OCHOBHBIM MAcCHMBAM OPOLUCHHA, nocle
TOr0 KdK MHOTIHE BCATKH KWIOMETPOB OHAa MPOoHIeT MYTh B FPYHTAX pasHOH
3COJ1EHHOCTH .

ITO ewle OHZ #3 BAXHLX TIPHYHH HEOOXOIMMOCTH HAMEKHOH TH/Ipo-
H30JT SILLHH OTEC PBITOR NOJABOMALEH CEeTH,

Ocoboe BHUMIHIE TaKke JOJIXKHO BbITh y/leleHO Pa3BUTHIO 11POMCXOA~-
WHX B Bofe JIETOM MMK polHO/TO rHYeCKUX TIPOLECCOB, KOTOpbIE NPHUBOILAT
K MOB billleHHIO OOLell LIXeTIOWHOCTH ©pOCHTEITbHOK BO/1bI.

OuesiHO TaKkxe, YTO NEPHOJLMUCCKOE BHECeHHe B MOYBY HeBoJIbIUIMX /103
rufica, opraHO-MHHEpAFi bHbIX YIOOpeHHH M OOmas BBICOKAA ArpoKYy/bTypa
GYAYT 3010rO™M COXpaHE HHA W00 POJIHA Y PHO3EMOB .

VIIK 631445 56:631.02.(575.1)

BJTIUAHUE OPOWLEHMWA CNAB OMUWHEPANTU30OBAHHLIMU BOOAMMW
HA JTY TOBbIE MO4YBbI Y3BEKUCTAHA

T. M. MNYXOBA
3. X. CABUTOBA

HrscTuryT nO w80 BEIEHUR U aZpoxumuu
Axadeniuu nvayx ¥Y3CCP

O6ecneyeHue opolLraeMpx 3€ Mellb HOJIMBHON BOIOM XOPOILUEro Kauecrsa
H B HeoOXOHM MOM KOJTHYECTBC ITpHOOpe/Oo B mocneHee BpeMsA Uis Y3Oe-
KHCTAaHa oyeHb O00IBILIYI0 IKTYAJIBHOCTE. EXeroqHo Ha cesibCKOoXO03fHCT-
BCHHbIC HyK bl 6e3803B pario pacxoayerca 95 km® Bowl. Ee uctouHuku —
pekH Gaccemros Cuprraped u Amyaapeu, Ceduac BOjHble pecypcbl Coip-
Ad4pbH MOTHOCTHHK HeUe praHe. B ©acceiine AMyaapsu ecTh elie pe3epBbl NpU
YUIOBHH MHOTOJIETHIO  PEryiHpO Balus e¢ CTOKA.

Bopnusie pecypebt pecnybiMiKyM HCTOLLMITHCh BCIEACTBHE 3HAMMTEILHOTO
PACLLIM PCHIA OPOLIEMOTO (OHjld, BOBICUEHUS B CENBCKOXO3SUCTBEHHBIH 060-
POT €CTeCTBEHHBIX 3ACOJIEHILIX 3€Mejb, TpeOYWIUX T OCBOCHHUA I'PY3HBIX
MPOMBIBHBIX TIOJHB0B, & TAKKe Y CHUICHHA [IPEHHPOBAHHOCTH O POLIACMBIX Tep-
PHTO PHH H HH'T€HCHOHIC A1IHK Ha HIAX PACCOJTUTEILHBIX MEPOTIPHATHH |

Kpome oOuwekmiMaTHyeckMX MNpHuMH, HEJOCTATOK BOMABI MOMKET ObITh
ODYCI10BlIeH COCTOfHMEM opocHTeNsHbIX cuctem. Yactb u3 Hux tpebyer
PEKOHCTPYKLLIMH — PACLLIMPCHHA , OUYUCTKH, a pMHPOBAHMA, YCTAHOBKH Bonee
COBCPLICHHBIX BOACOTHENHIUIbHBIX YcTpoucte. Hanpumep, lllaxpynckas
cHerema B by xapekon o Gnacru.

B cospaBuieiics CHTYa HEOOX0MMO HCNONB30BaTh BCE HMEIOMIHECH

B pEermole BOOHbE PEcCypes, TIPHroaHbie mia opouledusa. PeaibHpiM uX
126



ONOJIHEHHEM CJYJKAT BOMIbI A peHaxHbiX cucreMm. MX oObembl 3HAYHTENBHBL
Tak, TypKmeHusi OTBOHMT 5 Mipa M°, a Yabekucran — o 20 xm*/ros.
Ho xauectBO JTHX BOMA pa3iiMuHo. B GoNbLUMHCTBE CBOEM OHH COepXKaT
JIErKO pacTBO pHMbIE COJIH.

CreneHb MMHEpaTH3alMH [IpeHAXHbIX BOJ 3ABHCHT OT JIABHOCTH OCBOe-
HUA TeppHTOpHHM. B paHOHaxX cCTaporo OpolIeHWs OHH IPeHMYIECTBEHHO
cnabomuHepaiM3oBaHHeie. B Y3bexkncrane sro BOABI, OTBOAHMMEBIE H3 ODep-
'AHCKOH NOJIMHBL, cTapol 30HbI ['ononHo# cremu, Byxapckoro u Xope3aMcKo-
ro 0asucos. M3 BHOBb OCBOCHHBIX TEPPHTOPHH OOBIYHO TOCTYNAlOT CpeHe-
H CHIBHOMHHE pUIH30BaHHbIE BObl. lIpuMepoM TaKHX TEPpPHTOPHH MOTYT
CIY KHTb 30HBI HOBOTO opoluelus [onogHoit u KapumHckon crene.

B Y3bexucrane opolueHHe BeleTcA B BOCBMH KPYINHbIX PerHOHax, 3Ha-
UHTEJIBHO pa3jiIHYAKIIHXCA 110 [OYBEHHO-MENTHOpPATHBHBIM H TICOXHMHYC-
CKHM OCOBEHHOCTAM. 3TO HALWIO CBOE OTpaXeHHe H B XHMH3Me JIPEHAKHbIX
sofl. Tak, mia Boa ®@epraHckoM AONHHBI XapaK TepHO HeDoblIOE CO/lepXKaHHe
XIOPHIIOB H npeobnanaHue cynbgara HaTpHd, a B Bojgax byxapckoro oasuca
NpH HH3KHX KOHUEHTPAMAX X/10pHIa HATPUA JOMMHHPYeET CyJibpaT MarHus.
[TOBBIIIEHHOH XJIOPHAHOCTBIO OTJIHYAIOTCA MOji3eMHbIe BOAbI ['010[IHOH
crer M lllepabaackoi penpeccun. Takoe paszHooOpasue XHMH3Ma HeoOXo-
nuMo yuecth npu paszpaborke I'OCTa va somy. [is 3TOr0 Hajlo HCHONB30-
BATh MMEIIIHECH B pecnyOiHKe IUKAIBl OLEeHOK MHHEpaTH30BaHHBIX BOIL
U1 HPPHTALLHH .

Bo3MOXHOCTh MCTIONIB30BAHKA JIpeHAXHBIX BOJL H3yuawT B Y306eKkucTaHe
MHOTME HayuHble M IMpoeKTHble yupekxaeHHA. OIHAKO B HX peKOMEHIAUMAX
HeT eIMHCTBA.

Mucruryr nousosefeHua u arpoxumuu AH Y3CCP mHOro Jier usyvaer
[1pOIECCHI, MPOMCXOAAILIHE B NOYBE NpH 3aMeHe NPECHOH OPOCHTEIBHOH BOIbI
MHHE paTH30BaHHOH. OnbBIThI MpOBeAeHBI B HECKOJIBKHX PperdoHax pecmy0O-
JIMKH, B TOM YHCJIe B CTAPOH 30HE OopolleHHs ['010/1HOH CTETH.

Jta teppuropus opowaerca Gonee 70 ner. OCHOBHOM HCTOYHHMK TOJIHB-
Hon Boabl — Kuposckuit kanan, Gepywun Hayaso u3 Ceipaapeu, o cepenu-
Hpl 50-x rogoB Boabl OBUIO AocTatoyHo. Ho B cBA3H ¢ OCBOEHHEM HOBBIX
3EMEN b, YACTO CHITBHO3ACONIeHHBIX, ¢ CTaNI0O He XBaTaTh, TAK KAK OpPOCHTEN Db~
HbI¢ CHCTEMb! He PeKOHCTpyHpoBaHb. Torja craqM HCMONB30BATH Clabo-
MHHE PAJIH30BAHHBIC BOJBI OT/IEJIbHBIX KOMIEKTOpOB. TaK , HHTEHCHBHO OTKa-
WMBATH BoAbl U3 KowekTopoB Kenpbik u KoitborkaH, [ApeHaXHBIH CTOK H3
lllypy3sikckoro xKommektopa ucnons3oBany cnabee. Hexotopeie ocBoeHHbIE
JpeHAXKHOH BOJIOH 3acosieHHble 3emiu [y py3aKcKoro nmoHHXxeHHA [0 HACTO-
AlLler0 BpeMeHH MOJIMBAIT 3TOH BOJOW. JIaBHOCTBH OPOILICHHA MX, TAKHM
obpazom, nocruraer 25..30 ner.

3a aByMf TAKHMHM Y4YacTKaMH BeayrtcAa HabmiogeHusa. Boay Oepyr H3
KomtekTopoB Kennpik u lllypyssak. Boga B HHX ciiabomuiepaiH30BaHHAA,
HO pasnuuyaeTca 10 XWMHYeckomy coctaBy. B KeHapike oHa cynibparHas
¢ BBICOKHM COJig p)KaHHeM CyJib(aTos 1ie1oYHO3eMENTBHBIX KATHOHOB, OCO-
GenHo cymbdara marums, B lllypyssike — XnopHAHO-CYJIbdATHAA C KOHILEH-

TpauMen XJIopuIa HATPHA B BAa pa3a DosibilieH, YeM B KeHapike, lllenouHoCTH
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. Copepkanme Cyxoro OCTATKI # COJeH B ApEHAKHOA BOAG T /n

[onus Cyxo¥a |HCO, " B K 50," Ea’ Mg" Na'
OCHRTO K
Koanexrop Kenowk

lle pB biit 1130 0203 0,191 1,021 0,200 0,101 0,266
(16...17.06) 25370 0250 0,210 1,423 0,310 0,122 0,250
Bropoi 270 0237 0,217 1,164 0.230 0,115 0,305
(16...18.07) 190 0207 0,227 1,119 0,230 0,109 0,288
1360 0244 0,210 1,143 0,230 0,122 0,280

TpeTuit 3180 0201 0,210 1,212 0,212 0,155 0,331
(27...29.07) 2410 0201 0,203 1,262 0,242 0,134 0,283
2430 0213 0,203 1,253 0,240 0,134 0,279

YeTB eprui 2868 0,207 0,203 1,469 0,320 0.176 0,300
 (17...18.08) 2940 0225 0,215 1,555 0,230 0,199 0,368

Koaaextop lilypyssk

e pB ki 3230 0,195 0,530 1,448 0,270 0,146 0,520
(19...20.06) 2910 0,189 0,483 1,300 0,260 0,122 0470
Bropoi 2890 0207 0427 1,300 0,260 0,140 0,391
(6...8.07) 1980 0LI19S 0,420 1,328 0,260 0,140 0,416
28370 0,183 0,406 1,329 0,260 0,146 0,393

TEETHH 1380 (189 0,420 1,349 0,300 0,122 0413
(21...22.07) 3090 0,262 0455 1,332 0,290 0,140 0,456
Yersepruil 3200 0140 0,455 1,534 0,250 0,152 0461
(17...18.08) 1940 0219 0476 1,304 0,220 0,128 0,522

BOJ, ODOKX K OJUIEKTO POB MK A, TAK KAaK B HHX BhICOKO COIEp)KaHHe Irurca.
B moOnMBHOMX mepHOY, MHHCPAJTH3AMA M XMMHYECKHH COCTAB [IpeHaXHbIX
BOJI, MeHAITCsI HemausaTemto (Tabm.1).

Kik noxkasam padee npoBeeHHbIC MCUIENOBAHHA, OpOLLUEHHE TAKHMH
BOJIaMH BbI3 BIBACT IPEM MylleC T BeHHo ci1aboe 3acojieHHe Noys.

Ilowsa, opomueMas jpeHa>KHOH BOJIOH Ken/ipika, OpUia TYyroBou, ciabo-
3aCOJICHHON , € HeBOIBILIHM KOJTHYeCcTBOM runca. [TaxXoTHBIH M NOANAXOTHbIH
rOPHU30HTH €€ ObUIH T HOKOCY ITIHHHCTBIMH, 4 HHXKE PACIIONOXKEeHHAN TOMIIA —
cpeaHecyrmHACION. C pem ¢ pakuui MeXanuuecKoro cocraba npeoGnajana
K pyTiHas nbulb, cocraBissuass 30..50% macesr noussl. Ha yvactke Bo3fe-
JBIBAJIK XTOITYATHHK . CoCToAHME pacTeHHH B TeueHHEe BereTalMOHHOTO 1epHo-
Aa Obuld XopoumMm. Hx BpICOTa K CO3pPEBAHMIO B CpelHEM COCraBJIAia
106 ,2 cM, a unwio KOpobosere — 6..7 1T, Ha KycT. Y poxkai XIOMKa-ChIplia
Obu1 306 r/ra. Kak B#MIHO H3 JIaHHeIX TaGnuubl 2, NOJMBbI c1aboMHHE pasiH-
30BAHHBIMH BOMMH KOMKTOPpa KeHAbIK He NpHBeIH K YrHETCHHIO pac-
TEHHMH. 310 CleIcTBME 10O B bIpaKeHHOIO CO/IEHAKOIUIEHHA B KOpHeoOH-
Tae MOH To/TLLLE,

Jlo Hayaryia opolI€HMA NowBa ObUia JIOCTATOYHO XOpOLWO Npombita. B ma-
XOTHOM 10 pH30HTe HAOIWWIACH cabas aKKyMyJIAUMA XJTOpHIA HAaTpUA —
COCIHHEHHA OYEeHb NOJIBHANOIO . Ero KOHUEHTpallMA HaxXoauiach B [pejesax,
NO3BONANIM X 10 NOCIieMnM Ipopaborkam CpenasrunpoBOAXIONKa MOJTY-
UMTh HOPMAJIbHBIE BCXO/Ib WIOTIYATHHKA. W, IeHCTBUTENIBHO, OHH ObUIH 1OIY-
YeH bI 6e3 0CO BBIX DCITO HKHEHHI -

B neppoj1 npose xeHus NOJIUBOB 3aCOJICHHE [1ePXKAIOCh HA YPOBHE OUEHb
¢/1a00ro i, KOHeYHo , HE MOIJIO TIOBIMATH Ha COCTOAHME XJIONYaTHHKA. B KOH-
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2. Conepanne cojiel B METPOBOM CJIO€ JIYTOBOH TNOYBBLI,
NOJMBABLUCGHCA ApeHakHoil BoaoR Konnextopa Kenabik, r/n

Mepu-a il"nrﬁuua :L‘:-rmﬁ IHCI‘J,' B S0 | Ca” Mg" Na'
nabnwopeH s i M . OCT@-
11':1-3: 1
i
Jlo Havana 0... 20 0,940 0,028 0,031 0520 0,155 0,037 0,031
HOJIHBOB 20... 45 0975 0,023 0,017 0566 0,180 0,024 0,038

45... 60 1,350 0,017 0,013 0819 0,280 0,043 0,002
60...100 1,140 0,017 0,014 0697 0,235 0043 0,003

B nepuon 0... 20 0,824 0,021 0,014 - . = - 0,027
BereTALHH 20... 40 0,792 0,023 0,017 — - - 0,028

40... 60 1,174 0,017 0,014 - - = 0,026

60...100 0936 0,016 0,013 - - ~ 0,027
Mocae 0... 25 1,080 0,021 0064 0633 0,190 0,037 0,043
OKOHYaHHA 2D 4 0,616 0,022 0,014 0354 0,104 0018 0,925
MOJIKBOB 45... 60 1,340 0,015 0,013 0817 0,248 0,028 0,033

60...100 0,760 0,018 0,013 0419 0,133 0012 0,038

Il BEreTalMu COJ/CpHaHue cojIeH B IoYBe HECKOJIbKO YBEeJIMUWIOCh, B OCHOB-
HOM 3a cueT X10opuaa Harpua. HaxowieHua Opyrux J1erkKopacTBOpHMbIX
colel He OTMeYeHO .

OcoBeHHOCTh 3acofieHHA [OYBbI, MOJIMBABIICHCA BOJIOH KOJUIEKTOpa
Kenpipik, — NMpHCyTCTBHE I'Hnca. B maxorTHOM M MOANMaxoTHOM roOpH30HTaX ero
ObUI0 HEMHOTO, HO BIMAHHE HA TEOXHMMHECKYI0 OOCTAHOBKY TOYBbI OH,
Ge3yciioBHO, OKas3emBal. B nouBorpyHrax NpHCYTCTBOBaN B HeGONBIIMX
KonuuecTBax cynbdar mariua. CraGwibHoe ero cojepikaHHe B BOMAHBIX
BRITAKKAX ONpeleAeTca HATHYMEM MarHua B MOUYBEHHOM MOITIOIAILEM
KOMIUIEK e,

Jlpyrofi yuyacTOK NOJIMBaIK JApeHaxHOi Bojon u3 lllypyssaxa. [lousa Ha
yuacTKe Take Obula JIYroBOM THIICOHOCHOM, Ccr1abo3acosieHHOH, NMaXOTHBIH
W NOANAXOTHBIH TOPH3OHTBI — TAXeNOCYrAMHUCTBIe, Huke uuiM cpelnHHe
H JIerKkHe CYrTHHKH. Tak e Kak | Ha KeHIbIKCKOM yvacTke, cpefii ¢ paKigni
MEXaHHYEeCKOTro cocTaBa npeobnajiana Kpynias Mboib.

CocrofiHMe nocesa XJIONMyaTHUMKA ObUTO YIOBIETBOPHTE/IBHLIM, 4 MeCTa-
MH H3-32 COJIeBBIX MATEH — IUIOXMM. BbicoTa pacTeHHd B cpeliHeéM COCTaB-
asna 603 cm, a uicno kopoBouek — 4.5 WIT. HA KYCT, YPOXKAHHOCTD —
1 82 1/ra. Takum obpasom, NOITMBHI BOJOH KomekTopa lllypysfak npHBenH
K HEKOTOpPOMY YFHETEHHI0 XJIOMUYATHHKA M K 3aMeTHOMY [0 CpPaBHEHHIO C
IPYrHM YUaCTKOM CHHXKCHHUIO YpOKad.

Kak ® cie1oBano OXu/ath, opouleHHe ApeHaxkHbIMH Bojamu Ly py3sax-
CKOr0 KO/IEKTOpa NPHBEIO K YCHIEHMI0 3acofeHHsA mousbl. J[lo Hauana
[0JMBOB OHa ObU1a ci1abo3acolieHa ¢ NoBbILLEHHBIM CO/Ie PXKaHHeM XJIO pa, 4TO
CBMICTENILCTBYET O HEAOCTATOMHOH OCeHHe-3uMHeH npombmBke (tabn. 3).
B nepuon sererauum M 0COGEHHO K €¢ KOHIY KOJIMYECTBO COJIEH B MOYBE
CTajN0 3HaYyHMTe/IbHBIM, XOTH 34COJICHHE COrilacHoO KJIHCCH{IIHKEHHH OCTaBad-
N10Ch cr1abbIMm.

BbicOKas KOHUEHTPAUHA B [PEHAKHOH BOJIE XJIopa TNpHBENa K 3HauH-
TEIBHOMY HAKOIUICHHIO XJIOpHAOB B noyse. MX cojepkaHue 3a NOJIMBHOH
epHol YBIMYWIOCH B JIBA pasa, YTo OTPHUATENBHO CKAa3aji0Ch HA XJIOMYaT-
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J. Copepxane conei B METPOBIM CIIOE TyrOBOH NOYBbI,
noAUBaBWeR ca B0l iKonnextopa llypy3ak, r/n

IMepuon Cnybuna, | Cyxosa | HCO,' CI' SO |€a” Mg" | Na’
Habmone - ™ | ocra— I
HuA TOK

Ho nauana 0.. 20 1,236 0,021 0,046 0,710 0,230 0,046 0,026
OpOLLIEHHA 20... 40 L2600 0,023 0,042 0720 0240 0,033 0,042

40... 60 1,290 0,021 0,038 0,642 0,175 0,058 0,028

60..100 1465 0,016 0,038 0,876 0,280 0,096 0,041
B nepuopn 0.. 20 1,308 0,021 0,078 - - = 0,115
BereTaLlyin 20.. 40 1624 0,016 0,064 - - — 0,135

40... 60 1,564 0,011 0,059 - - - 0,102

60..100 1,358 0013 0,042 - - - 0,077
llocne 0.. 20 1493 0021 0,095 0,876 0,225 0,049 0,137
OKOHYAHNA 20... 40 1,795 0,021 0,098 1,000 0,245 0,043 0,187
NOJIHBOB 40... 60 1,710 0012 0,074 1002 0270 0,037 0,152

60..100 1,585 0,011 0,057 0940 0,280 0,027 0,118

HUK €. PaccMoOTpeHibie [aikple 4YeTKO [MOKa3bIBAT, YI0 /AJIf HPpaBHIBHOH
OLUEHKH KaYyeCTBa BOIbI OJHOrO 3HayeHUA MHHE pAIM3aLHH, KaK YacTo JeNanT
B MPOM3BOACTBEHHNX YClopiAX, Mao. Heobxogumo yuwThiBaTh 0CODEHHO-
CTH XMMHYECECOTO COCTARA BOABI M NOYBbI. JI1A 30HBI MICOHAKOIUIEHMA, K
KOTOPOH OTHOCWIHCh OTIBITHBIE YYACTKH, ClelyeT B IlepBYI0 ouyepedp obpa-
AT Hh BHHMAHHME HA COJIE PIKalHE XJI0pa H MArHHA.

Taxum oGpasoMm, CrieACIBUE€ ™M OpOLUIECHHA JIPEHAXKHBIMH BOJAMH BO BCEX
cnyuasx 6pUTO 3aconeH#Me MUBOTPYHTOB. OHO 3aBUCENIO OT MHHEpATH3alHH
H XMMHYECKOTO COCTaBa BOIbl. 3acolieHue IOUBbI MOIJIAeTCsa perysiHpoBaHUIO
nyrem Co3TaHMA MpOMBIBHOIO pPeXuMa, B pe3ylibTaTe KOTOPOTo ero MOXHO
crabunzipoBars Ha y posHe citaboro. Ilpu 3tom moxHO MoNyYars yIOB-
NETBO pHINIBHBIE YpoxKaH. B BO3MOXKHOCTH peryJiHpoBarh 3acOJIEeHHE M Jep-
KATH NPOAYKTHBHOCTH 1048 HA OlipefleJIeHHOM YpOBHE NPOHAOJINKHUTEJIBHOE
BpeMsl COCTOMT OHA ¥3 0CHOBHBIX OCOBEHHOCTEH CpelHeasHaTCKUX IOuB,
NO3BONANIMX [IMTEJIBHO MCITIONb30BATH MHHEPAJIM30BaAHHBIE BOJbI Ha
0pO LLIEHHe.

1A co3manus NpOMBBHONO pekHMa ONpelenAioliee 3HaUCHHE HMeeT
BOJOMNpoHHiiaemocts ImOYBh. [loatomy noa nonuBbl peHa)KHbIMH BOOAMH
He PEeKOMeH/LY eTCq 0TBO 1T TAKENble, IUI0X0 GWIbTPYIOLIHE TIOYBHI U TTIOYBbI
¢ BOJIOHENPOHHUACMBIMH 1IPOCITOAMH. OJHAKO 10/ BIHAHHEM OpOLUEHHA
MHHE DUIH30BAHHBIME BO/AMH  BOJONPOHHIAEMOCTh CHHXAETCHA, uTo 0Bbyc-
JIOBJICHO H3MEHEHHAMHM B COCTABE MNOTJIOUIEHHBIX OCHOBaHuMH. Haxe B rui-
COHOCHBIX MOYBAX WIET YaCTHYHIAA 3aMeHa OOMEHHOro KaJblUMA NpeHMyitie-
CTBEHHO Ha MArHHH, COliepkaHMe Kotoporo pgocruraer 50..60% eMxkocTH
obMeHa, OmHOBpeMCHHO N0BBILLACTCA JONA OJHOBAJIEHTHBLIX KATHOHOB.
B nousax on bITHLIX yMaCTKOB OHA cocrassisina 8..25%.

Ha jone 3aconenmsi menaercs AOCTYNHOCTb JUIA PaCTEHUH 3JI€MEHTOB
MHTAHHA. XITOMYATHHK HA ObITHBIX YYaCTKAX MOJIYYall TOJNBKO MUHEPAJlbHbIE
ynoOpenua. A30T BHOCHIIH B BMJIC aMMHayHOH cenuTpsl, pocdhop — B Buje
aMMOoct, K aJIHil ie 1A Bali, TAK KAk nousa 6bu1a UM obecrievena (tabn. 4) .
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4. Copepmanme rymyca U 3J1IEMEHTOB NMUTAHHA B JIYTOBBIX MOYBAX,
OpoLlUaeMbiX BOAOH H3 KonneKTOpOB Kenmpix m lilypysax

Kennsix llypyasak
'nyGuna, | rymyc, 243071 | ycBoaemsule pop-| rymyec, as3oT YCBOAEMBIC
cM %o (Banao- Mbl, ML[KT T (Bano- | dopmby Mr/Kr
Bo#), % Bo#) ,%
cpocdop | xkamui dochop | kanun
0... 20 1,28 0,092 15,2 412 1,51 0,109 21,2 434
20... 40 1,18 0,084 9,2 373 1,58 0,107 12,6 386
40... 60 0,52 0,046 347 0,96 0,070 3.2 270
60...100 - = 2.3 383 - - Crenbl 176

Kpome 10ro, Kanui BHOCWIICA € [ApeHaxHOH Boaoi. [loctymieHue ero
cocrapinaimo 45...60 Kr/ra 3a ImMojHBHOH nepuoi. BHocumBbie a3zoTHBIE YIoO-
PEeHWA WHTEHCHBHO BBIMBIBAJIMCH B I'PYHTOBbBIE BO/ibl, B KOTOPbIX KOHIIEH-
Tpauusa HuTpar-uoHa pnocrurana 70 mr/n.

[log BIMAHMEM JUIMTENIBHOTO OpOLIEHHA [IpeHaXXHbIMH BOJAMH KOJIH-
YeCTBO TYMyCda B IOYBAX YMEHBIUACTCA BCIACJCTBHE YBEIHYECHHA €ro To-
[BHKHOCTH ¥ BMBIBAHMA B HMJKHHME TOpPH30HTbI. B cocraBe rymyca Bo3pac-
TdeT rpyrnna ¢cBoBOMHBIX QY/IbBOKHCIOT, a4 KOJIMYECTBO I'YMHHOBbIX KHCIIOT
Y MEHbILIAETCH, MIPHYEM PACTET HE PACTBOPHMBINA OCANOK.

M3 3r1eMeHTOB NUTAHMA HAHWOONIBIIHM HMHTEpEC NMPEJICTABIIACT NIOBE/ICHHE
tochopa. Ilo cofepkaHuo JIETKOMOCTYIIHbIX pacTeHUAM (hOCPHATOB NOYBLI
YUACTKOB, OpPOLIAEMBIX [IPeHAXKHBIMH BOOAMH, MOJIKHBI OBITH OTHECEHBI K
KaTeropuM HuskoobecrieueHHbIX (cM. 1abr. 4). OpgHako OHM MMEKWT OOJb-
wHe pe3epBbl ¢dochopa, KOTOPBIE MOTYT CPaBHHTENBHO OBICTPO MEpPEHTH
B jerkojgocryniyw dopmy. [lo gaHHBIM noOCiHeNOBATENIBHBIX YIJI€AMMO-
HUHHBIX BBITAXEK TAKO# pe3epB 3HauuteneH (tabn. 5).

5. 3anace! yceosiemoro gocopa B MoYBax

Bona I'nyGuna, Obmme i {NH‘hCﬂ, oT oDUIKX 3IATNACOB
M3 KO- cM 3ANACH] Mo OTNENLHEIM BBITAXKKAM
JeKTO- P,Q, mr/kr .
poB 1-a 2-A 3-A 4-1
Kennpik 0... 20 67,6 35 28 18 19
20... 40 44 3 30 27 22 21
40... 60 422 31 27 22 Crienbl
60...100 12,2 48 27 25 i
lypyas 0. 20 42,4 45 30 25 .
20... 40 27.6 32 34 34 ”
40... 60 17,3 54 23 23 -
60...100 9.3 48 26 26 o

WUcnons3zoBsatue s opoureHus Gonee xmopuaieix Boja (03. lilypy3ssxa)
IPHBE/IO K CHUXEHMIO 3aracoB ycBosiemMblX ¢ocdaTtoB, YTO Mbl CBA3bIBAEM
¢ DonblUe# pacTBOpPHMOCTHI0 KapBoHaTa KanbliHuA ¥ NepexoOM KaJIbIIHEBBIX
docharoB B Gomee ocHoBHbIE (opmbl. OIHAKO MOOMABHOCTb JOCTYNMHBIX
docharoB Bemie B nouse [y py34KCcKoro yuvacTka, yTO TaKIKe MOJXXET ObITbh
pesyibiaTroM GONbIIEr0 COMepP XKaHWA B Hell X1opMia HaTpHA, KOTODBIH,
TaKuM 00pasom, okaspiBaer Ha dochars ABOAKOE JIEHCTBHE.
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®ocdarel, H3BIIEKae Mble c71aObIM paCTBOPOM Y [TICKHCIOTbI, PACCMATPHBA-
I0T Kak GIMokHHI pesepB ycsosiemoro cpocthopa (O. B. Uupuxos) . Mx comep
KAHWe BBILLE, YeM B [OC/IEA0BATENbHbIX BHITAXKKAX YITIEKHCIIOr0 aMMOHMSA
(Tabn.o).

6. Copepxanue hocchopa B Nyroeerx noysax
MO JaHHBIM pa3s/iIM4HBIX pacTBopMTenei, Mr/Kr

Bona Uiy Guna P,0,; u3BnexaeMsii
M3 M
KOJUIEK TOpOB H,CO, CH,COOH HCl
llly py3sk 0... 20 179.2 668,7 1496,5
20... 40 109,1 462,5 1501,8
40... 60 97,0 2969 1128,3
60...100 119,1 358,7 10498
Kenawik 0... 20 187,9 750,0 1618,6
20... 40 181,8 700,0 15332
40... 60 122.,6 500,0 12712
60...100 104 4 306,2 1388,0

[louBnl, nonuBaeMble w3 Kosulekropa lllypyssax, GbuUiM Heckonbko 6ejl-
Hee BcemMH opmamu gocharoB, GpakKIHOHUPYeMbIX IO cxeme . B. Yupu-
KOBa. U3 MeTpoBOro cjiof NoyBkl, NOJIMBaeMon BOIOH KeHbpIka, YKCYCHO-
KHMCI0H BBITAKKOH, cOozepxallied NpeMMyluecTBeHHO ¢ocdaThl Kanbuus,
naBnekanock 512,5 mr P,0s Ha | xr moussl, a u3 nouss! lllypy3skckoro
yuactka — 4291 mr/kr. ConaHOKHEIAasA BRITAXKA U3 ITOrO Xe CJ10fA colaep-
xana coorBerctBeHHO 1440 m 1245 mr/xkr P,05. Takum obBpasom, npu
O POLUEHHH MHHEPAIH30BAHHBIMH BOAAMM INOrnoieHue d¢ocdopa nouBamu
YCH/IHBAeTCA B CTOPOHY HEoOpaTHMBIX MpOIeccoB, 0CODEHHO B NPHUCYTCTBHH
MOBBILIEHHBIX KOHUEHTPALKWH B BOJAE XJ1OpHaa HatpudA. Posb 31010 coe/uHe-
HHA B CBA3bIBAHHM NMOABHXKHBIX popMm (hocdopa MOXKHO HArJIALHO NPOCIEAUTh
MO JIaHHbIM MOJEJIBHOTO OIBITA C YMCThIMHM conAMH, TaK , npH [JUTHTEIBHOM B3a.
M MOJIeHCTBHH noYB ¢ pocdopHbivu yroOGpennsamu (oxono 300 cyTt) copepxka-
HHe HaubBosiee NOJABHKHBIX, YCBOAEMBIX pacTeHHAMH hopMm dochopa cHUxaA-
JIOCh B IPHCYTCTBHM XJTOpHIA HATpHA B / pa3, cylibpata HATpUA — B 4.5 pa3s,
cyJibpara Mariua — B 1,7 paza 1o cpaBHEHHIO ¢ HE3aCOJICHHBIM (DOHOM.,

B 3aksioueHHe OTMETHM, YTO H3y4YeHHe MOCIeACTBHH CHCTEMaTHUECKHX
MTOJIMBOB JIPEHAXKHBIMH BOJAMHM [10K43aJ10 MX 3HAYMTEIbHOE BO3[IeHCTBHE Ha
CBOMCTBA, NMPOJIyK THBHOCTh [IOUYB M HA Y POXKAHHOCTBD XJIONKA4. ITH MCCIeo-
BaHHUA npHoGperaior emie GONbLLIYI0 3HAUMMMOCTh B YCJIOBHAX, KOTAA OpoLIe
HHEe MHHEpaJIH30BAHHBIMM BOJAMM BBILIUIO 338 paMKH MCIOJIb30OBAHMUA [lpe-
Ha»XHOro croka. B Hacrosiiee Bpemsa GoJiee MOJOBHHBI OPOLIAEMbIX 3eMellb
Y3b6exucraHa mnonuBaloT naBGoOMHHEpPAIIM30BAHHBIMM  PEUHBIMM  BOIAMM
(muHepanu3auna 1..2 r/n).C HUMH HA TOJA NOCTYNAKT GOJIBIIME KOJHYECT-
Ba coJeH, uro Tpebyer U3yYeHUA ConeBOro GajaHca OpolUaeMbIX Te pPUTO pHil
H BbIpaDOTKH COOTBETCTBYIOLLIUX MeJTMOPATHBHBIX MeponpuaTHid. Orciopa
CIIeJIyer, YTO Kpyr BONPOCOB, CBA3AHHBIX C HCIOJIB30BAHHEM MMHEpAJIM30BaH-
HBIX BOM, PacCllHpAETCA M MOCTOAHHO HAXOJIMTCA B [10J1¢ 3peHUA NOUYBOBEI0B
H MENHOPaTOpPOB,
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VIIK 634.67.03

COCTOAHUWE W TEHAEHUWA USBMEHEHWA KAYECTBA BOJbl
MCTOYHUKOB OPOWWEHWA B YCCP

M. . TMUMMEHKO, kaHanaaT cenbCKOXO3ANUCTBAHHBIX HAYK
M. T. EHAKW, kanamaaT cenbcKOX03ANCTBEHHBIX HAY K
E.M. UMATBKO

Mucrutyr 2udpobuonoeuu AH YCCFP

OBu1as XapaKTepucTHKa HCToyHMkoB opoluedusa B YCCP obycnosiieHa
eCTECTBEHHO-HCTOPHYECKHM PpasBUIMEM TMApOrpadH4YecKOH CeTH, a TaKxKe
XO3AHCTBEHHOM JeATENBHOCTHH B DaCCeHHAX peK .

[To TeyeHHW peK MMUHEpPATIbHbIM COCTAB H 4KTya/lbHAasd KHCIOTHOCTH
BO/IbI MEHSTCA OT [PeCHbIX 10 BOI C MOBBILIEHHBIM COJIE PKAHHEM COJIEH;
0T CTABOKHCTION Cpe/lbl /10 HEeHTpalbHOR CO CABMIOM B CTOPOHY L€/I0YHOH
4 BHOBb B CTOPOHY MNOJKHCJIEHHA BOL B 30HaX 3aDOJIAUMBAHHMA YCTbeBbIX
KoMIUieKcoB pexk. OCHOBHbIE uepThl TpaHCHOpMAlMH peYHbIX CHCTEM B
Yy CTOBMAX dHTPONOrEeHa: COKpalleHHe CTOKA B YCThAX; 3aperyjvMpoBaHue
CTOKA, AMBepreHumMsa ruaporpagos ¢ 00pa3oBaHHeM KAHAJIOB; YBeJIHYEHHE
DACHAXAHHOCTH 3eMejlb M 3aWIeHHe pycsla NpoJAyKTaMu BOJHOH DPO3HMM;
MopblieHue Gasuca Ipo3UM; OCYLUeHHEe M OpOLICHHEe 3eMellb C AKTHBH3AlHeH
[1POLECCOB BbIBETPHBAHUA MOYBOTPYHTOB; KayeCTBEHHOE UCTOLLUECHHE BOOHBIX
pecypcoB Mol BAMAHHEM cOpOCa CTOUHBIX BOI H AP.

TpaHchopMauMA PpeyHbIX CHCTEM MO BIMAHMEM XO3AHCTBEHHOH Jes-
Te/IbHOCTH M3MeHET eCcTeCTBeHHbIE Npouecchl POPMHPOBAHHA KAaYyeCTBA BOEL
HCTOMHMKOB Opouleus. OnNHAKO M3IMeHEHHE KAayeCTBA BObI B pyCriaX OCHOB-
HBIX peK C TOYKH 3pEHHA MPPHUTALHH 0CTACTCA AOCTATOMHO TOJIEPAHTHBIM MO/
BO3IeHCTBHEM [OIJIOTHTEIbHOM CHOCOBHOCTH MOYB M OHHBIX OTJIOXKEHUH,
BBICOKOTO YPOBHA [MpOAYKUMOHHO-1ECTPYKIHOHHBIX [1pOLECCOB, HEHTpaIn-
3ALMK KHMCIOTHO-LIENTOYHBIX aTeHTOB MHApOoOHOHTaMH, 00LIEH YCTOMUHBOCTH
IKOCHCTEM K PYITHbIX peuHbIX BaCCeHHOB K BHELIHHM BO3ACHCTBHAM.

AHaJIM3 M3MEHEHHUA Ka4yeCcTBa UCTOUHHKOB OPOLLIEHHA B PYClaX OCHOBHBIX
pek YCCP (Ilmenpa, JlHectpa, Hoxkuoro byra, Jlynasa, Cesepckoro owua)
oKaspiBaer, 4ro ¢ 1956 r. (1. e. 70 Hayasa K pynHoMaciuTabHOro opouleHus)
[opceMecTHo yBenuuuBaerca pH, MuHepasiu3auHMA BOIBI, €€ arpeCCHBHOCTD
M0 OTHOUIEHHWI K BeToHy M MeraiaM, criocOOHOCTb OPOCHTENLHOH BO/Ibl
BbI3LIBATH 3aCOMEHHE, OCOTOHLIEBAHKE MOYUB, 4 TAKXKe ObpacTaHue NMoBepxXHO-
creit TpyBonmpoBoJoB M apmarypbl. HanGonee BbipakeHbl OTPHUATC/IbHbIC
CBOHCTBA OPOCHTENIBHBIX BOJL B 30HE HOBOIO M MEPCIEKTHBHOIO OpOLIEHHUS
(Jlynaii-[Inectposckoe u  JInenposcko-Byrckoe mexaypeusd). B 2000—
2014 rr. teHOaeHUMA YXYOAUIeHMA KauecTBA BOI HMCTOYHHKOB OpOLUEHHA B
pyci1ax OCHOBHBIX peK COXPAHHUTCA,

OlueHKa COCTOAHHA KauecTBa BOJbl HCTOYHHKOB OpOILeHHA DbLIA NpOBE-
AeH4 MO KII0YEBHIM CTBOPAM, PACNoNoKeHHbIM BOIM3M K PYIHbIX BO103a00-
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POB OPOCHTENIbHBIX CHCTEM Ha OCHOBHBIX peKax W BOAOXpaHwIHiuax. Pacuers:
B BINOIHAIH A8 YeTbipeX NnepHoaoB (vposHe#): I — 19551969 rr. — oTHO-

CHTECJIbHBIA THAPOXHMHYECKHH cpoH; I — 1970—-1984 rr. — coBpeMeHHBIN
ypoBeHb coctoAaHMa BodgoemoB; 1l — 1985-1999 rr. — ypoBeHb cocTOAHKA
Ha Onuxkanuryw mepcnexktusy; IV — 2000-2014 rr. — ypoBeHb COCTOAHUA

Ha OTOWICHHYH MepcneKTHBY. [IpOrio3 KOHUeHTpallid KOMIIOHEHTOB M K pH-
TepHeB KauecTBd BOIbl COCTABJIeH Hd OCHOBAHWM AHAJIM3a BPEMEHHBIX THJI-
POXHMHUYCCKHX PAILOB, TMpeACTABJIEHHBIX JIHHCHHBIMH YpaBHeHHAMH (V=
=ax th). llporHosupyeMmeic BCPOATHBIC BEJIMUMHBI MOTYT 6bITh GIM3KH
K JIEHCTBUTEIbHBIM MMPH COXPAHEHHH TEHICHUMH pOCTA AHTPONOIEHHBIX H
FHAPOOHONOIMUECKHX (PAKTOpPOB ., KOTOpbIE OeHCTBOBaIH B 1955-1984 rr.

s oueHKHM KayecTBa OPOCHTeNbHBIX B0 HCNonb3oBain SAR — Har-
pHEBOE a/IcOPBUMOHHOEe OTHOweHue; ESP — koadduumeHt o6MeHHOro Hat-
pusa; Is — wuHgexc nacemueHust Jlawwenwe; Jp — uHpgexc Pusnepa. Ipu
SAR<6 u ESP<9 Bona cunraercs npurotHon wis opoueHus; npu g <

<—0,5 — Bmi3bIBacT Koppo3uro; npu /g >+0.5 Bhi3sIBaeT ouoobpacraHue
KOHCTPYKIIHH OpOCHTesIbHbIX cHcTeM. [Tpu untepsane Ig = 6..7 5 Bona cuu-
TaeTcA De30nacHOH UIA CHCTEM OpolleHHA: CHHKeHHe Jp 1o 5..6 BemeT K
crabomy, a no 4.5 — K MHTEHCHBHOMY OOpPa30BAHMIO KapBOHATHBIX OTIIO-
KeHUH B cucremax opouuenus. [losbiuenue Ig Gonee 7,5 BhI3BIBACT KOPpPO-
IHH) MATepHAJIOB NpH opouleHnu (Tabn, 1).

HecMorpst Ha 10 uTO BOABI OCHOBHBIX pex YCCP ma IepCreK THRY
OCTAKTCA NPHIOOHBIMK IUTA OPOLLUEH!A TMOYB BCEX THIIOB, MPH MX HCIMOMB3O-
BAHHK 3aMETHO OCIIOKHACTCA K CIUIyaTallMA OPOCHTENbHBIX cHcTeM. Mcce-
lOBAHHA CKOPOCTH ODpACTAHHA MATEPUATIOB TPYD M APMATYPbl OPOCHTEb-
HBIX CHCTEM B YC/IOBMAX OpoLLI€HHA BoJAaMH KaxoBCKOIo BOMOXpaHWIMILA
(E. M. lllmarpko, 1986) nokasasiu, 410 yxe Ha BTOpBIE CYTKH IK CIOHU pOBa-
HHA CKOpOCTb OHOODpaciaiiMsi COCTAaBNISIA UIA MHIMKATOPHBIX CTEKOJI
12 r/m® -+ 100 r, nonmaTwiena TpyS — 0,8, NOMMITIWIEHA KATEIbHHUL —
1,04, pesunbl kamensmit — 125 r/m® + 100 r. Tpu stoM dakTHyecK il
PACXO/l BO/IbI B CHCTEMAX KalleSTBHOIO OPOILIEHHS B TEUYEHHE MEPBbIX ABYX JIET
JKCIUTY3TAlHH CHHIKAICA B KaleJTbHHUAX Ha 27..32% M COCTAaBNAN B CpeaHeM
35..37 1/u, B MONMITHWIEHOBBIX TpyBonposomax — Ha 23.31%. Ocapok,
0Opasywuniacs B TpyOONpoBOAAX M KalelbHHUAX, Ha 23,7% cOCTOfN U3
OpraHHieckux M Ha 76,3% W3 MUHEpUTbHBIX BEWECTB, B KOTOPHIX HA /100
AKEIE3d nprxomunoce 12,5%. HaMeTHBIIAACA TeHIEHUMA K YCHIGHHIO arpec-
CHBHOCTH BOIbI CHH)K4eT Hame>KHOCTb OPOCHTE/IbHBIX CHCTEM M Tpebyer
BCE DOIIBIIEH 3ALMTBI OPOCHTEIbHBIX CETEH M apMary PbI OT KOPPO3HH.

B Manbix pekax ypOaHusMpoBanHbIX paitoHoB YCCP KauecTBO MOMMB-
HBIX BOX 3aMETHO yxyaiuaercs. HauGosiee HanpskeHHas CMTYalLMA CKIALbl-
Bactca B [lonbacce, rme HacymrhiBaercs cBbitie 230 pek W peuek, MHOIHe
M3 KOTOPBIX B 3aCYUUTHMBBIE MEPHOAbl IO/l TNEepechIXanT M oBecrneudBaloT
BOIIOH TOIBKO MONOBMHY NOTpPeBHOCTEH NPOMBILLIEHHOTO MMPOM3BOACTRBA
(T. JI. Pera, JI. U. Bonzapenko, 1976).

B pesyneratre uameHenmwin kauecrsa aTMOC(hepHBIX OCAIKOB, TIMIPO-

FCOJIOTHYECKOH OOCTAHOBKH Ha OpoluaeMbIX MACCHBAX, KOIHYECTBA M CO-
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1. HaMmeHeHHe OCHOBHBIX MOKA3ATEICH KayecTsa NMOJHBHBIX BOJ
B pycnax pex YCCP

Pexa Pacuernmie | pH [Cymma | SAR ESP Ig IR
M CTBOP ¥ POBHH conem,
Mrfn
Hynatt, Huke r. Kuims I 8.10 305 062 0,97 +0,30 1.56
11 820 406 068 099 +0,32 7.54
11 8,30 507 0,73 1,04 +0,39 7.52
IV 8,40 608 0,77 32 +0 45 748
IHectp, noc. Masgku I 7.60 496 0,95 1,70 +0,10 7.64
11 7.80 578 1,59 2,90 +0,20 744
111 8,00 660 2,10 3,80 +0,44 7.12
v 8,20 742 2.50 4,50 +0,64 692
IOmubiit Byr, HUXKe noc. | 7.60 951 244 440 +0,10 7.64
Hosasa Opecca 1 765 1276 368 7.00 +0),15 7.30
111 7,70 1366 4,75 950 +0.32 7.05
AY 7,75 1458 5,70 11,70 +0 45 6,91
IlHenp. Kaxosckoe Bo- I 7,30 325 188 3.00 0,01 7.80
noxpanuanwe y r. Ho- 11 7,52 416 -3,00 4,20 -0.10 7.90
pas KaxoBka 111 7,75 458 290 4,10 -0.20 8,20
v 7,97 S08 390 3,90 -030 8,70
CesepHsifi JloHeu, Hu- I 742 1183 220 440 +035 7.10
we . PyBexHoe 11 .60 1275 2,14 4,20 +0.53 6,80
1 7.78 1366 2,12 4,40 +).69 6,60

v 795 1458 2,10 460 +0,77 6,50

ClaBa CTOYHBIX BOI, PAaCNAILKH 3eMenb Habnwaaercs HenpepbIBHBINA
POCT MHHEPAIM3AUMH M YXYIIUEHHE OPOCHTENBHBIX CBOHCTB peUHbIX
BO/L.

HMceneoBaHus KavecTBa BOAB CYUIECIBYIOWHMX W MPOEKTHPYEMBbIX
BO103abopoB opocute/ibHbIX cucrem (M. M. Tumuenko, C. B. llesbTHXHH,
H. M. CoBonesa, B. I'. I'anasrok, 1983) nokasmiBawrt, yro B [lonbacce Her
MATBIX PeK ¢ MpecHbIMH BOJAMH, H JHIIb p. KaMeHKa, MHHepaTH3aUMA
BOJ B KOTOpPOH OK00 1,3 r/i, MOXeT CUMTATbCA PEKOH C YIOBIIETBOPH-
1¢/IbHBIMH MEIHOPaTHBHBIMH CBOHCTBAMM. OCHOBHAaf rpyMna Manbix pex
Houbacca xapakrepusyercia mMuHepamlaumenr 1,3..2 r/n, BBICOKHM colep-
AdHHeM cynbdaTtoB, XJIOPUIOB H OHKApOOHATOB M MOITOMY HYXKIAETCA B
VIyullleHHH MWHepasibHOro COCTaBa BOI. 3HauMTe/1bHAaf rpynna peK Xapak-
TePH3YETCA COMepKaHHeM BOIO pacTBOpHMBIX conen >2 r/n, Hebnaronpusi-
HBIM ~ COOTHOLIEHHEM  OJHOBAJIEHTHLIX M  [ABYXBAJIEHTHBIX KA4THOHOB
(Na": Ca**>1). Ocobenno  HeGIArOMpPHATHBI NOKA3aTE/H  KAYeCTBA
Boabl B p. JlosoBag (MuHepanuzauma >3 r/1), B KOTOpPYH INOCTYNaioT
DOsIbIIHE KOJIHYECTBA IUAXTHBIX M CIOYHBLIX BOJA NPOMBILUIEHHBIX Npe-
NPHATHH,

XHMHYeCKHH cocraB 3arpsi3HedHmx Bon JloxDacca B mectax Boo3a-

00poB Ha OpOCHTENbHbIE CHCTEMbl (CcpeiHee 3a TpH roxa) konebrercs B
npenesax, Mrin:

Ca Me K’ Na~® (Na"+K")
20...267 27...174 311 185...350 190..3339

CO, SO, Cl MuHepasibHbIll OCTATOK
158...482 118..824 236...11735 1241..3369
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B omiMuMe oT ApYrux panoOHOB CTpaHsbl, rae ¢cOpoc CTOYHBIX BOI B peKH
YBETHUMBAeT MX MHHepaiH3audwo, B JloHDacce HaGrniomaercA pa3sdabicHMe
M CHHACHHME MHHEPUTH3AlHH  PEuHbIX BOA OHOMOTHYECKH OUMILEHHBIMH
FOPOACKMMH CTOKAMH TpH BOJIOCHAGKEHMHM TOPOJIOB MPECHBIMH BOIdMH
3 p. [IHenp. HeGnaronpuaribie MeJIHOpaTHBHbLIE MMOKE3aTeIH BO/bl Xapak -
TepHbl TaK ke WA MatbiX pex [TpuuepioMopsa M Kpbima.

B nuMaHHO-yCTIBeBLIX KOMIUIEKcaX peK [IpHuepHOMOpBA [1POMCXOINT
3aCO/IeHHEe BOA. AHTPONOreHHOe BO3/ICHCTBHE YCHIHBAET M 3HAYMTEIBHO CO-
KpalldeT BO BpeMEHH eCTeCIBeHHbIe IIpolecchl jlerpanaudi ycrseBpix obma-
cTed noj BauaHMeM poa YepHoro Mmops. Tak, B JIHECTpOBCKOM ITHMaHe
3a nocjiegHue 20 JleT 3aMETHO BO3pOCTa MHHEpPANTM3ALMA M [1pOH30LLIA
CMeHa K/1acca BObI OT IHAPOKApPOOHATHO-KA/ILUKHEBOr0 10 X10pHAHO-HAT-
pHeBoro (radn.2).

2. H3aMeHeHHe MHHEpAIH3IAUMMK Boabl JIHECTPOBCKOIO AWMaHa
ona ner 75%- v 95%-Hoit oGecnedyeHHOCTH, T/N
(CpemHue IHAUSHMUSA )

O6ecneweH- Yacts numaHa Junan
['oa HOCTh CTOKA B LETTOM
% ceBepHan CpenHAn HAKHAA
1977 15 2.39 4.56 848 4 .05
05 3,34 3,69 985 207
1980 75 242 4.53 8,55 4,71
95 3.69 6,27 11,04 5,68
1985 13 3,16 3.98 9.79 4.85
95 4,03 6,92 11,58 6.34
1990 15 3,36 5,88 10,22 5.20
95 4,13 1.06 11,71 647
2000 15 3,87 6,63 11.02 5,93
95 4.49 7.55 12,17 6.94

Hns rnonyyeHUA HPPHTaALHOHHO-NPHroaHbX BOA B [IpHuepHOMOPCKHX
JIMMaHaX CYIIECTBYIOT IIPOEKTbl HX PEKOHCTPYKUMH € Lenblo CO3JaHUA
MPeCHOBO/AHBIX BOJAOXPaHWIMIL. JTH MpoeKIbl Haubo/iee [IHCKYCCHOHHBI.
OcHoBHOe MpenATcTBHEe I1PH CO3/IaHHH BOJOXPAHWIMIL B THMAHHO-YCTbEBbIX
KoMmiuiekcax [lpuuepHoMOpbs — TEHICHUMA K YXV/IILUCHHIO KaueCTBd B HHX
BOMbI B pe3yrnbrare NpeK pawleHUs obmeHa ¢ MOPCKHMMH BOJAMH H NpOrpec-
CHPYIOUIEro HAKOIJIEHHA 3arpA3HSIOWMKX BEWeCTs, MOCTYNAIINX CO CTOKOM.
PexoHcTpykumsa [Tpuye pHOMOPCK UX JIKMAHOB 11071 BOJOXpaHWIHILA (Kak 110-
Kasan onbir pacnpecHeHHs numana CacbiK) BejercA [OBOJIBHO MeIeHHO.
Tax, B CachlKCKOM BOIOXPaHWITHIILE Yepe3 LUECTh JIeT [10C/1e ero COOpy KeHHA
MHHepaJIM3alMA Boasl noHuawiach ¢ 15,4 o 1,2 r/n, ooHako oHa ocTtaercs
XJ1O PHAHO-HATPHEBOW W TIPEICTABIIAECT ONACHOCTH 3ACONCHMA M OCONOHILE-
BAHMA opoulaeMsix rnous (radm. 3).

B YCCP HCTOMHMKAMH OpOLLICHHA CITYXaT peMMYLIECTBEHHO MOBEpX-
HOCTHbIC BOIOEMbl M BOIOTOKH — PEKH. 3 TAKXKE KAHAIbL, BOAOXPaHWIHLLA,
npyael ¥ 0O3epa, MHOraa mnoaseMHble BOAbl. CTOYHBIMH BOJAAMH OpOINAIOT
3% or wiolwajaen opouIeHHs, ¥ OCHOBHOM HX OObEM [OCTYynaer B MoBepx-
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3. HaMeHedne COaepRaHHWA TIARHBIX HOHOB, MI/ 11,
M MHHepATHIAUMA BOAbL [/, aumana Cacsik (110 NepeKpbiTHA)
i CachIKCKOro BOAOXPaHHINLIA (Cpe/lHie JHAUCHHA)

Moa Ca®* |Mg** | Na*+ | HCO, |COj; |SO;" | Cl 10 Muiexc Boanl
+K*

1978—-1979 227 595 4636 220 18 1564 8157 154 Clyypa
1980 105 209 1381 164 25 660 2289 5, ClpppNé
1981 72 82 492 203 23 406 628 1.9 ClypNa_g ¢yyNa,Ca
1982 75 92 479 186 15 475 605 1,9 Clpfha
1983 64 66 305 171 16 298 393 1,3  ClNa-cpla
1984 8 99 538 192 15 511 700 2.1  Clyy3-Cly™a
1985 50 80 300 146 17 350 657 1,5  CLSNa-spNa
1986 60 70 290 170 15 300 295 12  ChN@-Sp™a

HOCTHBIe BOIbl. [lpH 23TOM B3auMONeHCTBHE CTOMHBIX M IIPHPOIHBIX
BOA  XapaKTepH3yerca COCTosiHMeM JICNHOH peaKUMH — COpoc CTOu-
HbIX BOI VYXyIllaeT KayeCTBO BOIOKCTOUHMKE, WYTO Beaer K mnorped-
JCHHIO  BOObBI H OOpasOBAHHK KHIKMX O0TX010B Oollee Xyailero Ka-
yecTBRd.

[lo xapakrepy MOMMHHUPYIOLIMX 33arpA3HEHMH CTOYHBIE BOIbI [101pa3jie-
NAKWTCA HAMM Ha TpH rpynnbl: A — MuHe paibhble conu, b — BHOTEHHbLIE Be-
lectBa, B — toxkcHueckue npumeck. llocne cooTBeTCTBYOLIET0 KOHIHIHO-
HHPOBAHMA HX MOKHO LIMPOKO HCIOIBIOBATH (1A opolueHuA . OpocuTenbHbie
CBOMCTBA BOJl NPHPOIHBIX MCTOYHHKOB M CTOYHBIX BOJ B YCIOBHAX aHTpPO-
MOreHHOro Mpecca W COBEPIUCHCTBOBAHHA padoOThl OYHCTHBIX COOpPYAEHHH
BhIpaBHHBalOTCA (1a0:1.4) .

Hamy sbl1e1eHbl OpOCHTE IbHBIE CBOHCTBA CTOYHBIX BO1, KOTOpbie He06-
XOIMMO YUHTBIBATh MpH HMX HCMNONb30BAHMHM: 1) CréneHb OMACHOCTH 3aCO-
ICHHA W OCOJIOHLEBAHHA MOYUB; 2) CTelleHb 3ArpA3HEHUA [MOUYB M [TOYBEHHO-
[PYHTOBBIX BOA: 3) CNOCOBHOCTL MOBBILEZTH NPOAYKTHBHOCTH pacTeHHiH
HIH OK43pIBaTh HA HHUX TOKCHYECKOE BO3JACHCTBHE;, 4) 30HajbHAA M
aHTpO30oHwIbHAA JIDPeKTHBHOCTL OpolleHMs; 5) cNOCODHOCTL CHHXKATh
KayeCcTBO MpOOyKUMH; 6) arpeccHBHOCTh [0 OTHOLUEeHHI K DeToHy
W MeTaijiaM;  7)  HamHUMe MeXAaHHYeCKMX TNOMEX [UIA  OpOCHTE/bHbIX
CeTeH.

B 30He uepHO3e MOB OpOLIEHHE CTOYHBIMH BOIAMH B OT/IMUHE OT OpOLLe-
HHA [IPECHBIMH BOAAMH IHOBBILIZET MEPCHCTEHTHOCTh 1IOYB [TPOTHB JJTHBHK PO-
BAHHA 32 CYET MPHBHECEHHA MHHEPAIbHBIX CO/ICH, WIMCTBIX H KOIZIOMIHBIX
bpakumil, OPraHUuecKoro BellecTa, DMONOIMUECKOH MACChl MHMK poopra-
Hu3mMoB. ConeBoit peXMM B He33CONTeHHbIX MOYBOIPYHIaX GOpMHpY-
CTCA 10 THIY CTOuYHBIX BoA. Ofpasyrorca c1abOCOOHIIEBATLIE [OYBBI.
B uenom Bosmmxaer weoOxomamocts npumeneHus Oosiee  audidepes-

HHPOBAHHBIX [IPHEMOB MECITHOPATHBHOTO YAYULIEHHA O pOILIACMbIX

MouYs .
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4. CpaBHMTe/NBHAA OLEHKA CBOHCTB NMPHPOAHBIX H CTOYHBIX BOA

INpuroasocTs 1A OPOLUEHUA MO KPHTEPHAM
HeTOuHuK -
opouIeHus SAR ESP Naf(Ca+ EC [ IR
+Mg)
ITpupoduste 80061
p- Hdynaf. Huwxe 1. Ku- 0.85 0.90 0.68 0.82 0,10 8,2
NHA
p. IlHectp, ¢. Maskn 1.60 295 0.47 1,17 0,30 7.4
p- Oduenp. Kaxosckoe Bo- 3.00 4.20 0.70 0,98 -0,10 79
noxpannuauiue, r. Hopas
Kaxopka
p. CeBepekun Ioneu, 2,80 4.70 0,85 2,38 0,67 6,31
r. PyGextoe
p. JIyraus 6.20 14,10 1.10 290 0,57 6,56
p. OnexoBas 4.50 10,90 0,80 240 0,82 6,16
p. Kanemuyc 4 60 9,60 0,95 1.50 0,08 7,24
[llaxTHble 80OBI
MaxTel uM. YenocKk HH- 8.30 1 8,60 1,10 12,50 1,30 5,85
en
lax e [eTposckas 6,90 15,90 1.00 10.20 1,30 5,78
Crounsie gool
r. Kueea 2,18 4,20 0,65 1.82 0,74 6.64
r. XapbKoBa 4,03 6.75 141 1,99 0,28 7,44
r. JloHeuxa 3,28 590 0.88 2,70 061 6,98
r. Oneccol 390 7.96 0,91 3,70 0,04 732
r. EBnatopum 4,50 10,00 1,10 4,00 0,63 6.54
KHBOTHOBOOYECKHX KOM-
MICKCOB:
KPYNHOI'O poraroro 11,90 39.50 2.10 10,20 1,42 4 66
CKOTa, COBXO03 HM.
XXV cwesna KIICC
Konxo3 um. lMerpos- 12,00 22,60 1.50 10,30 0,44 7,05
CKOTO
' CBHHOOTK OPMOYHBIX 3.80 8,80 0,70 4 .80 0,01 7,87
Kpemenckoro Bopo-
LW HI0BIpaackof obna-
CTH
TO *e, Kanutancko- 4.9( 12.20 1.40 3.90 0,82 6,56

ro Kuenckoit obna-
CTH

B yCrIOBHAX yXyILICHHA KAYeCcTBa NOJIHBHBIX BO H YBe/IHYCHHA X pasHo-
00pa3uA 3ajaua MppMraumMu — paspaborka Oonee aMddepeHI pOBaHHBIX
METOJ0B MOBbiUeHHA 2bdeK THBHOTO WIOJIOPOANA 3eMe/lb, 4 TaKXKe KOH-
CTPYKUHH OPOCHTE/IBHBIX CHCTEM C Y4YeTOM KauyeCTBa BOI, MCIIO/Nb3YEMbIX
1A OPOLICHHA
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VIIK 628.387.3+628.394

MHTEHCHUOUKALMWA NPOLECCOB CAMOOYMIWEHWNA
B MANbLIX PEKAX NMPU CHUKEHWWN TOKCUYHOCTH
CBEPOCHbLIX BOA

H. A. AYEOBA
n. U, BONUK
0. B. TOHTAPD, ananaar TexHuyeck ux Hayx

Y KD OMMYyHHUUNDOEK T

Opoulaemoe 3emiele/IHe Hapsiay ¢ IMpOMBILUIGHHOCTbIO — Haubosee
BOIOEMKAA OTpac/ib HapOAHOro Xo3ficTea. B HEKOTOpPBIX perdoHAX CTpaHbl
OHO 3a4ACTY onpelender oOUIHKA YpoBeHb HCIOJIB30BAHWA BOAHBIX pecypr
COB. SBIHACH BAXKHBIM 3BEHOM arponpoMsIULIeHHOTO KOMIUVIEKCa W OIHHM
M3 CYHMIECTBEHHbIX (AKTOPOB HMHTEHCHPHKAIMH CeIbCKOXO3AHCTBEHHOTO
NPpOH3BOICTBA, OpOolldeMoe 3emulenende Byner HeYKIOHHO pa3BMBATLOA.

OauH u3 OCHOBHBIX MCTOVHHKOB MPPUIaUMOHHOH BObI BO MHOIMX 06
NMACTAX CTpaHbl — Manpie pekd. B revenue nocaenHuX AeCATHIIETHH 3aMETHO
MPOABIACICA TEHAEHIUHA K CYIIECTBEHHOMY VMEHBUICHHI0O MX BOJIHOCTH M
YXYIILIEHHID THAPOXHMHYECKOTO W CAHUTaApHO-THTHEHMYECKOTO Kauecrsa
peyHoH Boabl. Cpelu MHOKecTBa (AKTOPOB. BbI3bIBAIOWIMX HEYIOBIETBO-
PHTETBHOE COCTOAHHE MAaJlbIX PEeK, K YMCIV OCHOBHBIX C/1eOVeT OTHEeCTH
BCe  yBeIMUMBAloUMiics OTBOP BOMb HA pa3HOOOPa3Hble HAPOIHOXOIAH-
CTHEHHbIC UeNH W 3arpA3HeHHe CTOUHBIMM BOJAMM. 3dayacTyl0 Mallble PEKH,
pOTEKAIOUIE Yepe3d KpYINHble MPpOMblUUIeHHbIE IEeHTPbl, (PAKTHUYECKH Npe-
BPAIIAOTCA B KOAIEKTOPBI CTOUHBIX Bo. [IpH MCTIO/IB30OBAHMH BOJIBI TAKHX
HCTOYHHKOB 1A OpOLUEHHMA HA CeNIbCKOXO3AHCTBEHHbIE YIO/1bA HEH30eKHO
NOIAJaK0T HE10CTaTOMHO pa3baBi1eHHble CTOUHBIC BOIbI.

OCHOBHYI0 poitb B MpOLECCAX CAMOOYHILICHHA MOYBBI OT 3arpA3HEHHH
HTPalT MUK pOOPraHi3Msl, nouBeHHan Muk podiopa. Ho ¥ pacTeHHAM 1pu-
XOJIMTCA BCTYNATD B KOHTAKT C BELISCTBAMHM, HE CBOMCTBEHHBIMH TpeOoBaHH-
AM HX OpraHusma, 1. €. He ABIIAMWHMHCA HEOOXOIAMMbIMH UTA HOPMA/lb-
HOTO pOCTa M pa3sBUTHA BbIpalLIMBAeMbIX pacTeHuit. B pe3yawtare Hemera-
00MYeCKOro NMOTrIOWEHHA ITH BEUISCTBA NONAJAKT B CE1bCKOXO3IAHCTBEH-
Hbie KynbTyphl. CIOCOGHOCTS K CUMOOYHUICHHIO TIOMBbLI M PAaCTeHHit He BGes-
| pPAHHYHA, TOITOMY JA7ICKO He BCAKAA BOJA MOKET ObITh HCNO/IL30OBAHA
ansa opowtedua (B. T. HozoanHa u ap., 1976). Umenno noatomy npodiemer
KayecrBa MOIMBHOR BOIbl, €€ CAHWTAPHO-THIHeHHYECKAA H TOKCHKOIOTHUE-
CKas Ge3onacHocTs NPHOGPETAIOT B MOCTEIHHE rolbl BCe DOJIBIUVIO OCTPOTY.

KayectBO BOIbI BOIAHBIX OOBRKTOB, MCIBITHIBAOIWIMX 3HAYMTEIbHbBIC
dHTPOTIOreHHbBIC HAIPYVIKH, 3ABHCHT 0T HHTEHCHBHOCTH MPOTEKAWILHX B HUX
NpoueccoB camMooyHiieHHd. OxXxpaHa B0J0eMOB H BOIOTOKOB OT 3ar pA3HCeHA
AOJTAHA OBITh NMpek/Ic BCEro HAMpaBleHd Ha COXpAHEHHE [POHCNOIAUIMX B

HHX DHOJTOTHYCCKMX NpoOLUecCoB, QOeCNeYMBAIIHKX BOCCTAHOB IEHHE KUyecTRa
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807161, CTEIEeHb 3ar pA3SHEHHOCTH PeK H BOJAOXPaHWIHLL pacTeT, OHOBPEeMEHHO
CHHKAETCA HMX CMOCODHOCTL K CaMoOuHiueHHIo. [eHepaisHbIf NYTh pelieHus
npooneMbl ,4HCTOH BOdbl” — CHHACHHE AHTPONOreHHBIX HArpy30K IyTeMm
POPCHPOBAHHOIO CTPOMTENLCTBA JIOKATbHBIX OUMMCTHBIX COODPYKEHHH M 110-
BhlLLEHHA 3¢ deKTHBHOCTH HX paborel. 10 NO3BOMACT PEe3KO COKPATHTH
pacxobl pevyHOH BOAbI HA pa3OaB/ieHHEe OUMILUEHHBIX CTOYHBIX BOI, obecre-
MTh ONTHMAaJIbHBIH YPOBeHb Y HKUMOHHPOBAHHA 3KOCHCTEM, OTBETCTBEHHBIX
3a CAMOOMMILEHHE peYHBIX BO, W TéM CaMbIM NpPeloTBPAaTHTL BIIOJIHE pe-
AIBHYK NepPCleKTHBY HCTOIWEHUSA BOIHBIX pecypcoB B Hefwiekom Oyayuiem.

HeoGX0OHMOCTb NOBBIMEHHMA KAYeCTBA OMHCTKM [IPOMBILUIEHHBIX CTOY-
HbIX BOJ ONpelesiseTcd BLICOKOM TOKCHYHOCTBIO COMEPKAUIMXCA B HUX MHO-
FHX COTeH XHMHYeCKHX BewecTB. [IpuyeM, KpoMe MHAMBMAY&IbHOH TOK-
CHUHOCTH PAa3/HYHBIX BELIECTB, COIEPKALLUMXCA B KHUIKHX NMPOMBILLIEHHBIX
0TXO0/aX, TOKCHYHBIMH YACTO OKa3bIBAOTCA KOMOHHAUMH KOMMOHEHTOB CTOY-
HbIX BO1 PadHUHBIX IMPOM3IBOICTB [PH HMX CMElIeHHH B 0DlEeM NOTOKe.
Ouennts cTemeHb TOKCHYHOCTH TOpPOACKHMX CTOYHBIX BOZ, COJEpPXallMX
CTOKH MHOJKECTBA MPOMBIULIEHHBIX NPEANPHATHI, TOIBKO M0 XHMHYECKHM
NOKa3are/IAM He IIpeacTaB]IAeTCA BO3MOXKHBIM. [I1s Jroro norpeGoBaioch
Obl MpHMEHEHHe YPE3BBIYANHO CJIOKHBIX H JOPOrOCTORIUMX AHAIMTHYSCKMX
METOJMK C UeNbI0 BhIABICHHA BCeX TOKCHYECKHMX KOMIIOHEHTOB CTOKOB
H Yyuera MX BO3MOXKHBIX KOMOMHauMi. B cBA3M ¢ 31MM ropasno Bosnee ad-
GEeKTHBHLIMM NMPEOCTABIIAKNICHA METO0bl UHTEPAAbHOU TOKCUKOAOQUNECKOU
OWeH KU KauecTBa BOMAbI. TOKCHKOIOIHYECKHMH KOHTPOJIb B HHTEr palibHOM
pOpMe XapakrepH3yer KaueCTBO BOIAbl B OTHOLUEHWM €€ NPHIOIHOCTH JLIA
AHM3HH BOIAHBIX OPraHU3MOB,

B Hamel cTpaHe IUIA TOKCHKOIOTMYECKOTO KOHTPOJIS MCNOJIb3YeTCH
CllenyiouMH Habop TecToB.

OnMH M3 caMbIX paclpOCTPAHEHHBIX TECTOB — OLIEHKA3 BJIMAHHA CTOKOB
Ha IHIpPOXHMHYECKHMe NMOKAa3aTesIH (ra3oBblit H colleBoOH coctas, pH. conep-
KAHHE OPraHHYecKHX BELUECTB M JIp.). B 4acTHOCTH, OpraHMYecKoe 3arpss-
HEHHEe CTOUHBIX H MPHPOIHLIX BO BOLOMNOJIB30BATEIIM H OPraibl CAHUTApHOT O
Han3opa ouenkBarotr no BIIK. 3ror nokaszarens xapakrepusyer GHONOrH-
1€CKOe NOTpedneHHe KHCIOpoda OGHTAILIMMHE B BOe MHKPOOPraHHM3MAMH,
OoHaKo crieflyer yuMIBIBATh, YTO B IPUCYTCTBHH TOKCHKAHTOB MX KH3Hemed-
TeJIbHOCTD TOMABJIACTCHA W B 3ITOM Clyyae HU3kue 3HaueHus BIIK ceuperens-
CTBYIOT HE O YHCTOTE BOIlbl, @ €€ TOKCHYHOCTH, ITO eule pa3 JIeMOHCTpHpYeT
HEIOCTATOYHOCTh OJIHHX TOMBKO XHMHYECKHX METOIOB KOHTpPOJIA 3arps3He-
HHA,

Cleayromas rpynna TecroB — OUCHKA BIJIMAHMA 3arpA3HeHHi HAa NMpoayK-
Tbl; T, €. HA BOAOPOCIH M JIpYrHe 3e/ieHple pacTelua, obuTaoume B BOIe.

KpoMe HM3yueHHA MOBeIeHMsT PAaCcTHTE/IbHBIX TeCT-0GbEKTOB, Bee Gobliee
BHUMAaHHE YNEIAETCA H3YYeHHIO (YHKIIMOHAIBHOTO COCTOAHMA BOIHOIO
00beKTa B LENOM. JTO CBA3AHO C TeM, YTO MHOIHEe TOKCHKaHTh! CHOCOGHSDI
HHIHOHPOBaTh (POTOCHHTE3 IJIAHKIONA M TeCT, B KOTOPOM YUHTBIBACTCA
HHTEHCHBHOCTh (DOTOCHHTE3a, MOXKET ObiTh OYeHb UYETKHM MHIHKATOPOM
TOKCHYHOCTH BOZbI.
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Jlatee caeayioT TeCThl, XAPAKTEPH3YIOLLME BIMAHHE TOKCHKZHTOB Ha
KOHCYMEHTBI, T. €, Ha NOTpebuTe/IeN C031aHHON 3eJIeHbIMU pacTeHHAMM Opra-
HHKHA, B KayecrBe TeCcT-00BEKTOB MCNOJIb3YIOT OpPraHM3Mbl 300M/IaHKTOHA,
3000enTOCa, pu1BEI K Op.

M, HakoHewl, 1ecThl, OUEHHBallMe BJIHAHHE HAa MOCJIeHee 3BEHO BHO-
0rMYeCKOT0 KpyroBopoTa BeEWEeCTB B BojoemMe — pefyleHTOB (BakTepHH
W canpo@UuToB) .

B reuenne psna JIeT B HAUIEM HHCTHTYTE NMPOBOAAT TOKCHKOIIOTMYECKHE
ACCTII0BAHMA B [BYX HAIpaBIeHMAX: OlEHKA TOKCHYHOCTH TIOPOICKHX
CTOMHBIX BOI Ha pa3HbiX CTYMEHAX OUMCTKH H pPeYHBbIX BOM, NMPHHUMAWILUKX
CTOYHBIE BOIbI, HAa YYaCTKAaX C pasHOH CTeNeHbl0 3arpAsHeHHoCTH. [Ipn sToMm
HCITOJIb3YIOT NPHHATBIH KakK B Halllel crpaHe, TAK H 3a pyOexoM B KauecTse
cTaHaaprHoro teci-00vexkTa payok ladpuua MarHa, Ero npuMeHAT 1A
YyCTAHOB/IGHHA CTENMEeHH TOKCHYHOCTH peyHoH M CTOYHOH BOMdbI, @ TaKxKe
OTIIE/IBHBIX BELIECTB B KPATKOBPEMEHHBIX MCNbITaHUAX (2..4 cyT). Obutaior
ITH PayKM NMOBCEMECTHO, @ MO YYBCTBHTE/IBHOCTH K TOKCHYHBIM BEILLECTBAM
He YyCTynawT dKpe pbib, MalbkaM M Haubonee YyBCTBHTENsHBIM pbiDam.
Kpome TOro, OHHM J1IeTKO KY/JIbTUBHPYIOTCA B /1aB0paTopHbIX YCIIOBHAX, He
rpeGyT GolbUMX 06beMOB BOIbI H HMEIOT KOPOTKHH LMKJ pasBuTHa. Kpo-
ve HahHHH, HAMH MCIONB3YeTcs MUKpoBomopocib CleHenecMyc Kak TecT-
0ObeKT ¢ Bollee HH3KOR YyBCTBHTENbHOCTbIO, KpHTepHH TOKCHUHOCTH — BblI-
KHBAaeMOCTh, TOKCHYHOCTb OLIEHUBaeTcA 1o 4-0a/U1bHOH CHCTEME

4 Danma — Boma OueHb TOKCHuHA. OpraHuamsl norubamT B TeueHHe
2 ¢yt (30ech ¥ nanee uaer peus o rudenu S0% opraHu3MoB) ;

3 Gasna — BOA TOKCHYHA, OPraHH3Mbl NOrudaioT B TeYeHHe 5 CyT;

2 Banna — poua cpenHeroxcHyHa., OpraHuambl norubarT B TeueHHe
10 cyrT;

| ann — Bola caBOTOKCHYHA WIH HeTOKcHuHa. OpraHM3Mbl XKMBYT B
reuenue 20 cyT U Goree.

PeayJibraTbel OHOTECTHpPOBAaHMA TNOKAa3&IM, YTO KaK OUMILEHHAdA, TaKk H
HEOYHILIEHHas cTouHas Boja obnanaer BbICOKOM TOKCHYHOCTBIO (3..4 Ban-
71a) BO BCe NepHOIsl roga, yto OOBACHAETCA, Ha Hall B3IJIA, HH3KHM Ka-
YeCTBOM MCXOOHOW BOJIbl, NOCTYTAWLIEH HA TOPOJACKHE OUMCTHbIE COOpY-
AKeHHA. TOKCHYHOCTb CTOYHOH BObI WIA HadHHH Mociie NnepBHYHBIX OTCTOH-
HUKOB Obula Bbllle, YeM IMoc/ie BTOPHUHBIX, T. €. MONHasA OGHMOXHMHYECKas
OYMCIKA CHHXala ee ¢ 4 go 3 OamnoB, OgHako B OTe/IbHbIE HH KaK B
HEeOUHIIIeHHOH, TaK M B OUMIIEHHOH CTOUHOW Boje OaHHUH BBDKMBAIK H
NaBaly XH3HecnocobHOe NOTOMCTBO, TAK KakK B 3TH [IHH BOAa IVIA TeCT-
OObexkTa ObUla HeTOKCHYHA, Takux aHeH Gbuto 20% oOLuero yMcna 3a nepHon
HaOmwoperuit. I1pn 3T0M HaMH VCTaHOB/IEH [eHb HaHMEHbILIEH TOKCHYHOCTH —
MoHezesbHHK, [10-BHAMMOMY, 3TO CBA33aHO ¢ YMEHBIIEHHEM [OJIH NPOMBILLI-
JIEHHBIX CTOKOB B O0LIEM NMOTOKE rOopOACKHX CTOYHBIX BOM MMOCJe BbIXOA-
HOTI'O IHA,

Takum oGpasoM, HAWIM MCCAENOBAHMA MOKA3bIBAIOT, YTO CTOYHAsA BoOIa
MOJKEeT BBICTYNATh B KayecTBe TOKCHMKaHTa, TaKk Kak o00jagaer BbICOKOH

CTEeNeHbI0 TOKCHYHOCTH N0 OTHOWEHHI K TecT-00bexTy JladHuM marHa.
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ToxkcHuHoCTL rOPOJZICKHX CTOYHBIX BOJ, Konebrnercs B TeueHHWe rojd, Me-
CALLA, HEleSTM H 3ABMCHT OT cTerneHH ouMcTki. JladHuA 11d BHOTECTH pOBAHHA
rOpPOJICKHX CTOWEBIX BOJ — YJIOOHBIH M YYBCTBHTENBHBIH TECT-OOBEKT, TdK
KAK €€ BhXKHBAEMOCTD 3daBHCHUT TONBKO OT KaYeCTBA BOMILI.

OmHoBpeMeHHO OMNpeeAI¥ TOKCHYHOCTh PEYHOH BObl H DY HKLMOHAb-
HOE€ COCTORHHE IPHHHMAKIIMX CTOWHbIE BOIbl peK No JHHamKKe HOBOoOpa-
30BaHMA B HMX OpraHHYecKoOro BelecTBa B ipolecce GOTOCHHTE3a IUTAHKTOHA
H 11O [HHAMMKE ero pasnoxeHus. OueHKa aKTHBHOCTH M B3aHMOCBSIH ITHX
NPOLIECCOB B BOJHOM ODbBEKTE LIHPOKO HCNOJIb3YETCA [JIA BhIABJICHUA €ro
peaKlHH Ha 3arpA3HCHHE, CIMOCODHOCTH K CAMOOQUMUIEHHID W IMO3BOJIACT
CYAMTD 00 Y pPOBHE TOKCHYHBIX BIIHAHKH .

O6enenoBand aBe pexH. Boaga ojiHOM 0Ka3alach HETOKCHYHOW B Teve-
HHE BCEro repHona HccneaoBaHHA. [OKCHYMHOCTD BOMbI /IPYTOH peKH Kolle-
barace B mpexgenax 2..3 6auioB. OcTaHOBUMCA HA paiHuMAX B hyHKUHO-
HAJIBHOM COCTOSHHH 3THX BOJIOTOKOB.

Pexa ¢ TOKCHYHBIMH BOJaMH XapakKIepH3yeTcd HHUIKOH aKTHBHOCTBIO
NpoOLeccoB OOpazoBaAHKA H pas3lIOKeHMsI OpraHHueckoro Bewectsa. [lpexie
BCEro 00 ITOM CBHAETE/ILCTBYET 3HaUMTeJIbHbIH e uuuT Kucrnopoaa, Habno-
JaBILUKHCA B TEYeHME BCEro IepHofa MCCIeOBAHUH, UTO HArJIAJIHO [1eMOH-
CTPMpYeT Npeodlagalue B BOMHOH TOJILUE NPOUECCOB NOTpeBiieHHA KHCIO-
pOJIA N0 CpaBHEHHIO C er0 (POTOCHHTETHUYECKHM BbilesieHHeM. BHewwne peka
IPOU3BOIET BHEYaT/ICHHE YHCTOM, Bola B HeH NPO3pauHan , MpUIHAKOB ABHOIO
Jar pA3HeHHA He Ha@uuonaercs. XapaKKTepHO TAKXe OTCYTCTBHE (hYHKUMHO-
HATBHOIC OTKJHKA 3IKOCHCTEMbI DEKM Ha MOCTYIUIGHHE B Hee IOpPOjICKHX
CTOYHBIX BO, Bbipa>kaBlueecs B ToM, YTO KaK B CTBOpE CMELUCHHA C ITHMH
(TOUHBIMH BOlAMH, TaK M B CTBOpaX BBILIE H HUXE 110 TEYEHWIO XapakTep
HHTEHCHBHOCTb NpPOLIECCOB HOBOODPA3OBAHHA M pa3jiOkeHHA OPraHuKH
ObUTH TNpaK THUYECKH OJIHHAKOBBIMH. 3TO CBH/ICTEJILCTBYET O CEpPhEIHOM
HAPYLUEHHH CAMOOUMCTHTE/ILHOH CNocOBHOCTH peKH.

CoBepireHHO HHas KapTHHa Obla OGHapykeHa npu o6cnegOBaHKH Apy-
roi pexu. [Tpexie Bcero obparnaer Ha cefa BHMMaHHe pe3koe pasiiHuMe B
MPOTEKAHHH TPOLECCOB, CBA3AHHBIX ¢ POTOCHHTE30M, HA YYaCcTKaX C pasHOH
CTETIEHDI0 3ar PAHEHHOCTH, XOTA peKa Ha BCeM IMPOTAKEHHH XapaKTepu3yer-
(1 BBICOKOW CTeNEHBLI0 AHTPOIOreHHOM HArpy3iKH, Ha BbIGPAHHOM HAMH B
Ka4ecTBe ,YyCJI0BHO UMCTOTO YyuacTKa' C(aMOOMMCTHTENBHaf crnocobHOCTDL
BO/IbI BbicOKA. HHTEHCHUBHOCTD GOTOCHHTEIa H AKTHBHOCTb NPOLECCOB pa3-
NOKEHHA OPraHHKH Ha BpICOKOM ypOBHE B TEYEHHe BCEro Mepuojla Mccie-
JOBAHHA,

Ha Y4dCTKe, KY[d peuHbie BOIbI IFIOCTYMAKOT, MPOHAS KPYNHBIA Tpo-
MBILLUIEHHBIH  PaiiOH M HCHBITAB 3HAUMTE/NBHOC 3arpa3HeHHe, ypOBEHb Mpo-
LECCOB HOBOOOPI30OBAHMA OPraHHYECKOIO BEIECTBA CYIIECTBEHHO CHHMEH,
HO TMIPOLECCHI MHHEPAIM3allMH HAYT C TOH K€ HMHTEeHCHBHOCTBIO, MTO M Ha
nepBOM crBope, HecMoTpa Ha TO 4T0 peKa 3/1ech CHIBHO OBeHeHa no co-
(TABY PACTHTEJIBHOrO IJIAHKTOHA H 3HAYMTENbHO 3arpA3HeHa 10 XMMHYECKHM
oKasarenim., GyHKUHOHAIBHO OHa ellle crnocoBHa K CaMOOYHILEHHIO, H ITH
IPOLIECCH HILYT B HEH [OCTATOYHO 2KTHBHO.

142




Cranums, pacnoyio)eHHasa HHKe cOpoca ropoaCKHMX CTOYHBEIX BOJ, Xa-
paKTepH3yeTCHd CaMbIMH BbICOKHMH TOKA3aTeNISAMH PAa3JIOXKEHHA OPraHHKH
10 BceMy Xofy OOCneloBaHHsA, U OHH YacTO NpeBbILLAIH NOKa3are/ib HOBOOb-
pas’OBaHMH B Npolecce GOTOCHHTE3a. ITO BIOIHE €CTECTBEHHO IS YHacTKa
¢ MOCTYIUTeHHeM OOJIbLIMX KOJIMYECTB OpraHHYeCKHX BelecTB B BHE OHO-
JIOFHYECKH OUYHILEHHBIX CTOYHBIX Boa. OgHako HeoOXOAMMO OTMETHTb, YTO
(bOTOCHHTE3 IUIAHKTOHA [1a)Ke Ha 3TOM YYacTKe He BbUT NOJIHOCTHI0 MOABIIEH,
XOTA CYTOUHbIE 3HaYeHHA (POTOCHHTETHYCCKOH MPOAYKLUHMH ObUIH HEBEIHKH.
Haim naiHbie 0 HeTOKCHYHOCTH PEYHOH BOJlbl B 3TOM CTBOpE XOpOLUO corJia-
cyloTca ¢ 3THMH HaGnmwoneHuAMHU. [lo-BHIHMOMY, KauecTBO OUHCTKH TOpo-
CKHX CTOYHBIX BOJ M CTelneHb HX pa3baBjieHHA peyHOH BOJIOH MO3BOJAIOT
IKOCHCTEME peKM aJIaNTHPOBATLCH K ITOMY XPOHHYECKOMY 3ar psi3HeHWIO
H COXpPaHATL CMOCOBHOCTH K AKTHBHOMY (OTOCHHTETHYeCKOMY Mpo-
AYUMPOBAHHIO, KOTOpOe ABJIAETCA OCHOBOM CaMOOUYMCTHIENbHBIX BO3-
MOxHOcTeH wboro BopgHoro obbexkta. Xotd, 0e3ycI0oBHO, KauectBO
peYHOH BO/bl B 3TOM CTBOpE M0 XHMMYECKHM H OHMOJIOrHYECKHM MO-
Ka3are/IAM 3HAUMTEIIBHO XYXKE€ [0 CpaBHEHMI0 CO CTBOpaMH, pacrono-
KEHHBIMH BbILLE [10 TEYEHHI0 OT UEHTPAIH3OBAHHOrO cbpoca ropojacKHx
CTOUYHBIX BOI.

TakuMm oOpa3zoM, npoOC/exHBAETCA 3aBMCHMOCTb CaMOOYMIIAIICH
CNOCODHOCTH MaJIBIX PEK OT KauecTBa cOpOCHBIX BO/1, H B MIepBYI0 OUepellh UX
TOKCHYHOCTH, TTOHUMAEMOH C TOUKH 3peHHs NPHTOJHOCTH BOIb! [UIA XH3HH
BOJIHBIX O PraHH3MOB,

Emwe pas HeoOXOoMMO NOAMEPKHYTh BAXKHOCTh HETOKCHUHOCTH cODpoc-
HbIX BOA [UIA (QOTOCHHTE3MPYWIUMX OOHTaTeNneH, TaK KaKk B OCHOB-
HOM OHH OTBETCTBEHHbI 33 CAMOOYMCTHTEIIbHBIE BO3MOMKHOCTH BOIHOTO
oDbeKTa.

B cBA3KM C 2THM OCHOBHOE HalpaBJjleHHe HMHTCHCHM(HKALMH ITIPOLECCOB
CAMOOMHILIEHHA B MAIBIX peKax, HCIONIb3yeMbIX IJIfi COpOCa ropojICKHX CTOY-
HbIX BOJ, — MakKCHMZIbHO BO3MOXHOE CHHIKEHHE TOKCHYHOCTH 3THX BOJL
IUIA BOLOPOC/ICH M JIPYTHX 3€JIeHbIX BOAHBIX PACTEHUHA.

C 3TOMH 1eNbIo HEOBXOAHMO ;

MOBLICHTE KayecTBO BOjbl, cOpachiBaeMOH NOKAJIbHbIMH OYHCTHBIMH CO-
OPYKECHHAMU TPEaNpPUATHH JUIA CHUXKEHHS TOKCHYHOCTH CTOKOB, IOCTYINA¥0-
LLMX HA FOPOACKHE OYHCTHBIE COOPYKEHMA ;

Hd TOPOACKHX OUMCTHBIX COOPYXKEHHMAX BBECTH [OIOJIHUTEIbHYIO OUMCT-
KY CTOYHBIX BOJI Ha MecYaHbiX (GWILTpPax Mocne NOJHOH OHOJIOTHYECKOH
OYHCTKH ;

NPUMEHATh TOKCHKOJIOTHYECKHH KOHTPOJIb Ha BCEX CTYNEHAX OUYMCTKH
C HCMOJNIb30BaHUeM B KayecTBe TecT-00bexTa IladHuH marsa.

CHMKeHHE TOKCHYHOCTH CTOYHBIX BOJI, cOpachiBaemblX B MaJible PeKH,
CHIOCODHO NOBLICHTh MHTEHCHBHOCTD MPOTEKAIMX B 3THX BOJOTOKAX Npo-
LECCOB CaMOOMMUIEHMA M VIIVUIIMTL KayecTBO BOJbl B HHX. ITO, B CBOMO
OYEPEe/b, O3HAuaeT 3HAUMTE/IBHOE paclUMpeHHEe BO3MOMKHOCTEHM HapoJHO-
XO3AHCTBEHHOTO MCNOMb30BAHMA BOjbI MAIBIX PEeK, B TOM YMCIC pacxo-

JLYEMOH Ha UPPHIaUMOHHDIE LIeJTH.
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YIOK 621.565 (088.8)

HOBbLIE MHXEHEPHBIE METOA4bI PETYJIMPOBAHUA
KAYECTBA BOAbl B PEKAX

3. M. KOBANEHKO

LernTpansHetd HayyHO-UCCIE008aTENLCKUT UHCTUTYT
KOMNNBKCHO20 LCNONbL308AHUA 600HLIX pECypcoa

MHTeHCHMBHAA XO3AHCTBEHHAA [IEATENBHOCTh TPHBOIMT K M3MeHeHHIO
yCTOBHHA DO pMHPOBAHHA CTOKA B DacceHAX peK, HX THIAPABIIMYECKOro, Tell-
TOBOT0 H IHAPOXMMHYECKOTO PEXHMOB, CAMOOYHILAKILEH CIIOCODHOCTH 110
OTHOILEHHIO K 3ar pA3HEHHIO, 3aHJICHHIO H @HTPOIOTreHHOMY 3BTpOdH POBAHHIO
BOJLOXPaHWITHILL, NPYI0B M T. . TaKHe H3MeHEeHHA YacTO NPHBOMAT K OTpPHILA-
TeIIBHBIM 3K OHOMHYECKHM, 3KOJIOTHUECKHM M COUMAIBHBIM MOC/IENCTBUAM,
Y10 6b1 H3Ge KaTh ITOTO, HEOOXOOMMO LIMPE NIPUMEHATh KOMIUIEK CHOE pery-
THPOBEHKHE BOJHOIO MOTOKA, BKITOUAA MHTeHCHUDUKAIMI0O WIH 3aMeLUIeHHe
XHMHUECKHX H OHOJIOTHYECKHMX IPOLIECCOB, OIpe/le/IANIIHX KAUYeCTBO BOMbI;
MPpOLLECCOB IM€peHOCA TEMIOThI, B3BELUEHHBIX H BNEKOMbIX YacTul, auddy3uu
NpHMeceH; M3MEHEHHsA TEMINEpaTypbl M COMAEPNKAHHA KHCIIOpoda B MOTOKe
H 1. A [lpy 3toMm, Kak npaBuio, HeOBXOAMMO OAHOBPEMEHHO PEryJIMpOBATH
€CJIM He BCe , TO DOJIBLLUMHCTBO 2THUX MOK4A3aTesel.

Opoliaemoe 3emiefiennHe ABJACICA B HACTOALICE BpPeMA M OCTAETCA Ha
NepCreKTHBY HanboJiee KpynHbiM MoTpeduTeIeM BOALI B cTpaHe, OHO Tak ke
CTAHOBHTCA OIHHM M3 KDPYNHEHLUMX 3arpA3HUTE/IeH BOJHBIX pecypcoB. Cy-
WEeCTBYWIHE MHHKEHEpPHBIE METOIbl pPeryJIMpoBaHHA BOJHOIO NOTOKAa He
BCET/1a YIOBIIETBO PAIOT IIPCAbAB/IAEMbIM K HUM TpeDOBaHHAM, B TOM 4YHCITE
H3-3a norpe OHOCTH BONIBILIOTO KOJIHYECTBA JHEPIHH, MOJYYdEMOH M3 HEeBO3-
0DHOB/IfeMBIX HCTOUHHKOR .

Ilputinmas 310 Bo BHuManue, B IHUUKUBP pazpaboransl TeXHHYECK HE
PEUICHHA, I[MO3BO/IAOLIKE peryIHpoBaTh [1yDHHY, CKOPOCTHYH CTPYKTYpY
H COIPOTHBIIEHHE MIBMXKEHHIO TMOTOKA [If MHTeHCH(DMKALMH [pPOLEecca pas-
0aBJIeHHA B BOAOTOKE COpAChIBaEMBbIX B HEro 3arps3HeHHbIX BOJ, 34 CueT
IHe pruH camoro noroka (a. ¢. N° 1013550, 1066744) .

YXxynueHne KUCIIOPOAHOTO peXXHMa peK M BOJIOEMOB BC/IE/ICTBHE HX IB-
TPOOUPOBAHUA, XHMHUECKOTO, BHOJIOrHYECKOr0 H TEIUIOBOTO 34T pA3HEHHSA,
@ TAKKe 3amulelna Tpebyer pa3paBoiku KOMIUTEKCa MepONpHATHE , Hallpag-
TeHHBIX Ha BOCCTAHOBIICHHE, NOJIEPAKAHHE H YIIYULIEHHE MX KHCJIO POAHOTO
PE’KMMd, TAK KAK TOJIBKO [IPH 3TOM YCIIOBHH MOTYT ObITh HHTEHCHO UM POBAHbI
npoeccsl camoowiieHua (A. K. Pabos, 1982). s oBoranieHns BOObI K HC-
10pOMIOM TIpeJIOKEeHbl YCTPOHCTBA, paboTraloliue Ha 3HepruM Berpa (a. c.
N 853148) M MM3KONOTEHUMAIIBHOH 3Hepruu Bojmwl (a. c¢. N° 1126711). 31w
AC Y CIPOMCTBE MOTYT ObITh HCTNIOIB30BAHBI [U1A DOpLOLI ¢ 3aWIICHHEM M BOJ1O-
nombemoM. Omd  paboraior Ha BO30GHOBIAEMOM  JHEpPIuH, pOCThI

M0 KOHCTPYKIUHH M HerpeDOBaTel/IbHbl K TeXHHUECKOMY 0OCTY KHBAHHIO.
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Jlna OuUMCTKHM BOJIOTOKOB OT TUIBAIOUIMX 3arpsa3HUTENICH, BKJTIOULH
HedTb H BOAOPOCIIH, BLI3bIBAIOIMKE , JIBETEHHE BOJIbI M €¢ CaMO3al pA3HCHHUE,
pa3paboTaHo YCTPOUCTBO, TAKIKe He Tpedyloulee Juid paboTbl IHEPIHH U3BHE.

B namen crpade W 3a pyDbexmoMm wiyT HHTEHCHBHBIE IIOMCKH CIIOCOBOB
HCITOJILJOBAHKA DHEPIHM [epenajioB 1eMIepatyp B BOME M MEXIY BOJIOH H
OK PYKAIOLLEH Cpe/loH, Tpexiae Bcero po3ayxom. HUcnonb3oBavue IHEprau
ne penaos Temneparyp B 10°C 1 Bhiwe 3K0HOMMUCCKH GOTICe peHTABeNbHO
4eM HCMOJIb30BAHKE JIBHIATEICH BHYTPCHHETO CropaHMa [Jis NpoM3BOJICTBA
VISKTPOIHEPIHH MO OCBOCHHOMN TeXHONOruK ee npeobpasopauus (A. B. Kop-
Hees,1984).

B IHUHUKHUBP pazpaboransl criocodbl H yCT pOHCTBA [UTA UCNONTB30BAHHA
HHU3KOHOTCHUHAIBHOH TEIUIOBOH 3JHEPIMH TlepenaloB remmneparyp (a. c.
N® 1100422,1137237) . OHM N03BOJIAIT PEry/IHPOBATh TEMIIEPaTypy BOJIHOIO
MOTOKA, B TOM 4YMCIC 1pH TEIIOBOH MeJIHOpallMd U Oopele ¢ . Teru1oBbiM™
3arpAIHeHHEeM, M OAHOBpEeMEHHO 3a c4eT HU3KOMNOTCHUHAJIBHOH TEIIOBOH
FHEPIHA PEryiMpoBath MOTOK MO ApPYyrHM MoKasaresism, BKIww s oborauie-
HHE BOMAbLI KHCIIOpPO/AoM, drotauuio ¥ Bogonogasem. HoBple TeXHHYCCKHE
pEeLICHUA MOryT ObiTh TAKXKE HCIONLIOBAHB JUIA CO3IAHHA B BOJIHBIX 110-
TOKIX BTOPHUHBIX M KOHBCKUMOHHBIX TCYCHHI, NPUBOIALLIMX KIK K HHTEH-
cuduKauui Teiulo- W MaccoobmeHa, rpedyemMol HaNnpaBJIEHHOCTH B BojE,
rak H MeAIY BOAOH M BO3AYXOM. B uacTHOCTH, BO3MOXKHO OI paHHYeHHE
TCPMOKJIMHE B BOJOXPAHWIHILAX H perviMpoBaHHe TeMmriepary pbl BOJibL
NOCTYNAaouWed M3 HUX B BOIOTOKHM, NMpHuYeM TEII00OMeH Mexay BOJOH WM
BO3YXOM MOXKHO OCYUIECTBAATH KAK ¢ UHTCHCHpHMKAIIMEeH HMCIapeHHs BOJbL,
TaK 1 Be3 ucilapeHus.

Kak u3secrHo, B IUIOCKOH OJIHOPOAHOH CTEHKE MJIOTHOCTh TEIUIOBOIO
MOTOKd papHa

q = (MO)AT, (1)

raec A — KOPPHUHEHT TSINONPOBOAHOCTH; § — TOMIIHHA NPOBOAALUCH TENJIOTY CTEHKH ;
AT = pasHiua TeMICPATY P HA NOBEPXHOCTAX CTEHKH.

Eciiu crenka npescragnser cobo Jiefl, MIaBaoldM Ha MOBEPXHOCTH
BO/bI, TO 338 NPOMEXYTOK BpemeHn df NpH INIOTHOCTH TEIUIOBOTO NOTOKA
¢ TOMIMNA TBIIA YBETHUNUTCA HA

db = qdt/C, (2)

rie C - rennora ha3zoBoro NpespaLLIcHA BOMALI B S/l Ha ¢ IHHULLY eTr'o ofbema,

MMojcrapue 3naveHuue g u3 (2) 8 (1), umeem

ddd = (NAT/C)dt. (3)
Iponnrerpuporae (3),npu AT = const nonyuum
t = (C/2AAT)S2. (4)
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U3 cootHoucHus (4) wieyer, yto BpemsA, Heobxouumoe juia obpaso-
BAHMA 10 JIBd, HPAMO NMPONOPUHOHAJIBHO KBAJAparTy TONUWHHLI CIIOA.
Hantpumep, urobe Hamoposurs ool nsga 10 cm, rpebyercs Bpems (npu
oAMHaKoBoM nepenaze temneparyp A7), B 100 pa3 meHbulee, yem uis
NOJ1Y HEHHA CITOA TOJILLEMHHON | M.,

Ha ocnoBanmn stol 3saxkonomepioctu 8 THUMUKHUBP 6eut pazpaboran
CnocoO ONpeCcHeHHA, HAKOIEHHA W XPaHeHHA BOJbl ¢ HCNOJIb30BAHHEM
eCTECTBEHHOTO Xxo0ioad. llo aromy cnocoBy Ui 1HOMyUYeHHA ONpecHeHHOro
Nbjla W3 MHHEPAUIM3OBAHHOH (COMEHOI) BO/bI B NPOUECCe €ro 3aMOpaxH-
BAHUA OTBOJLAT He3aMeEP3IHA Paccojl, ONYCKAawT B JieJl H NOJAIT HOBLIH
CIOM BO[bl MHOIOK PATHO, NpHYEM Jig[l ONMYCKAKT Mocie KaxI0oro oTBoja
He3aMep3lero paccoJia, 3ateM CMOpPAKHBAKT BepXHHH CIIOH € HHXKe/Iexa-
UWHM, TI0CIEe. Yero noaalr HOBbIM 00beM BO/IbI HA BEPXHIOK MOBEPXHOCTH
Abad. JTy MOBEPXHOCTH [POrPeBaT H 33 CYET TEIUIOThl AOMOJIHHTEJIbHO
ONpeCHANT BHOBb MNOAAHHOA BOOH. YacTh 3TOH BO/BI OJHOBpEMEHHO 3a-
MOPAXKHMBAWOT , 4 OCTABLUYWCH OTBOMAT B BH/e paccona, llo cpaBHeHuio ¢
CYHIECTBYWUIMMHE TAKOM ClocoD MO3BoNsAeT NOJYUYMTh B MEPHOI roja ¢ ofr-
PHUIATC/IbHBIMH TEMIIC paTypaMH MAcCCHB OIPCCHEHHOTO JIB/JIA ITPH 3HAUMTEIBHO
MEHBILICH CTOMMOCTH eluiHubl 06bema onpecHenHon Bojapl (B. A. Knsuko,
1971).

[locne HamMopbkMBaNMA MACCHB Nb[la TepMou3onupytt. Pazmopaxu-
Bad maccHs Mo rpeDyemMoMmy rpaduky, TONYudloT ONPECHEHHYI BOJY H
,X0J10/1", HCOOXOIMMBIH U1l PEeryiMpOBaHUA B ONpene/ieHHbIX Mpeenax
MHHE PAJIM3ALLMK H TEMIIepalypbl BOJlbl B peKe, @ TAKXKE COASpXKAHME B HEH
KHCIIOPO/id B TIEPHOA FOIA C NOMOXKHTE/IbHBIMH TEMIIEPATY PAMH.

Takoe rexHHuecKOE pelieHHEe MOXKHO HMCHOAB30BATh TAKXKE JUIS CE30H-
HOTO [Iepepacripe/ie/icHMA BOIAbI M , XONO/@ " C UEeNbl0 pery/iHpoBAHHA CTOKA
peKH M TeMIlC paTypbl BO/Ibl B HEH B NEPHO OPOLICHUA MPH XPAHCHHH BOJbI
HA HETTPHIOAHBIX /U1 BEJICHHA CEJTBCKOr0 XO3AHCTBA 3CMIIAX.

YK 556.18:626/628

O METOAAX YNPABJTEHWA BOAHbLIMU PECYPCAMM
CYYETOMCEJIbCKOXO3AWNCTBEHHOIO 3ArPA3HEHMA

B.I. MPAMWUHCKAR, nokT1op TexHuieck ux HayK
Hrucruryr aodssix npobriem AH CCCP

MHTEHCHBHO® PASBHTHE NPOM3BOJCTBEHHON [EHTENIBHOCTH OKAa3bIBACT
[pOTpeCCHpyIoLLEee OTPULIATENLHOC BIHAHHE HA KAauyecTBO NPHPOIHBIX BO/ H
PEAHMBI PCK. 3eMeIbHBIC PeCypehl TaKke BOCHPUHMUMBEI K AHTPONOTEHHOM
aeAresibHocTH. PaunoHasbHoe pasBuTHe BOJHOIO XO3AHCTBA MOXET ObiTh
olecreyeHo NMpaBMIbHbIM CONCTAHMEM HCIIOJIb30BAHMA BOAHBIX PECYpPCoOB M
yUeTa MX JKOJIOTHYSCKOH POJIH.

146



JppeKTHBHBIMH CPEACTBAMM HCCIICIOBAHHH BOJHBLIX Tpobiiem ciayxar
MATEMATHYECKOE MOMNE/IHPOBAHHEe M 3MEeKTPOHHAs BbLIMMCIIHTE/IbHAS TeXHHKA.
CpolicTBa MOJe/ied BOAOXO3SHCTBeHHbIX cHctem (BXC) onpepensiorcs
CenyoIKMH 0CODEHHOCTAMM,

1. CioXHOCTh CTPYKTYPpPbl CHCTEM M3-32 pPasHOPOAHOCTH B3aMMOJICHCT-
BYIOIWMX JICMEHTOB-BOIOTOKOB, BOJNOXPaHWIHLL, KAaHAJIOB, I'HIPO3IEKTpPO-
CTAHUMH, MPOMBILUIEHHBIX TTPEITPHATHH , OPOLLIAEMbIX MACCHBOB H T. J1.

2. MexoTpaciieBOH XapakTep HCNoOJIb30BaHHA BOJOHBIX Y PCOB, IMPH-
BOJALMH K [POTHBOPEUYMAM MEXKIY YYICTHHKAMHM BOJIOXu3AHCTBEHHOr O
KOMIUIEKCa.

3. JIMHAMHYHOCTh PA3BUTHA CHCTEMBI B MHOFOJIETHEM IUIdHE ¢ COOTBET-
CTBYWUIMMH  HM3MCHEHMAMMH CTPYKTYpbl, HapaMeIpoB, H3IMEHUHBOCTBIO
nocTyiuieHus U OTbopa BOIbI BHYTpH roga, yro tpebyer Beipaborku crie-
UH@IBHBIX [IPABHII YIIPABJICHHA M MCCIICI0BAHMA HAAEKHOCTH NPHHHMAeMBbIX
pelLueHnH,

4. HeoBXOMMOCTbh OLEHKH IMOCIEICTBUII aHTPONOreHHOIo BO3/IeHCTBHA
Ha NpHPOMHYI0 H, B YACTHOCTH, BOJHYI0 Cpe/ly H BblIpaDOTKH Mep, NpenoTs pa-
ME0IMUX  BO3MOXKHBIC OTPHLATE/IbHBIC NOCIIEACTBHA (HYHKIUHOHMPOBAHMA
BAC, KOTOpbI€ BBIPAXKAIOTCA B 3arpA3HEHHH BOAHBLIX OOBEKTOB, 3acONCHHM
M J1er pajialiMy mous , obmMeNeHuy pek, IBTpodgH KalMKH BOJIOEMOB U T. JI.

PeanMsaiua CHCTEMHOTO [101X0Ma MO3BOJNIACT NMPH HMCCNIEJOBaHHH BOLO-
XO3AHCTBEHHBIX 33[1a4 CTPYKTYpPUpOBATh NpoblieMy M MOCTPOUTh ACPEBO
LieJicH, BBECTH M MCIOJIb30BATh JIOI HYECKHE JITAMb! pelleHHs.

HauBonee aktyanbHbie obume npobiemMnl ylpaBieHns BOLHBLIMH pecy p-
CaMil CBAZAHBI C COXpaHeHHEM KayeCcTBa OKpyxalowen cpeipl. I'eorpadpuye-
CKHe U (H3UuECKHE YCIOBUA (OPMHPOBAHUA BOAHBIX PECYPCOB M B3AUMO-
[AEHCTBHA BOJOXO3AHCTBEHHBIX CUCTEM C OK PYXaloileH Cpelioi OueHb CIIOXK-
bl BO MHOrHX paHOHax BO/HBIC PECYpPChbl M 3EMIIM CEJIbCKOXO03AHCTBEHHOTO
HCNONML30BAHKA OF pAHHUYEHDbl, BOJOXO3AHCIBEHHbIH Oananc nampsxed. [lo-
aTOMY tpobnemol GOpMHPOBAHKA BOAHBIX pecypcoB Ha Bogocbope, pac-
CMOTPCHHE TAKHMX XdpaKTepHCTHK, KaK TONoOrpaduyeckHe, MOYBEHHO-I€0-
JIOTHYCCKHE M 3eMeJIbHBIE, BKJIKOYaA THUIMBI MOYB M MACLUTADbl pasBMTHA
JEMICTIONLIOBANKA, HEODXOMUMBLI MPH OGOCHOBAHMH METONIOB YIpaBJieHUs
BOTHLIMH PECYPCAMH.

JUist onMcanMs TAKMX JIMHAMMYECKHX [IPOLECCOB, KAaK BhINAJICHHE Ocajl-
KOB, JBANMOTPAHCIMPAUMA, NOBEPXHOCTHLIH CTOK, MOA3EMHbLIH CTOK, H3IMe-
HeHHE [OUBEHHOH BJIATH H JIpYrue, UIMPOKO MCHONbL3YIOTCA METOMbl JIMC-
rafnuHOHHOro HabmoacHua. Takue naGmwogenus CyxaT OCHOBOW 0asbl jIaH-
HBIX MO BOJIHBIM pecypcaMm Julsd pellleHda 3aa4 MX IUIaHHpOBAHKA M Ollepa-
THBHOTO YIIpPaBJICHHA MMM,

CJTOKHOCTh ynpaBieHHs BOAHBIMK PECYPCaMM BbIBBAHA TAKKE BIMSHH-
CM IKOHOMHYECKHX YCITOBHH. BOIOXO3fHCTBEHHBIE CHCTCMbI PA3BHBAIOTCH
B paMKax oDuEeHALMOHANIbHBIX TUIAHOB H MPOrpaMM IKOHOMHYECKOTO H
COUHWIBHOIO pPa3BHUTHA. 3aj1auM e yNpaBJiCHHA BOAHBIMH PeCcypPCaMil HACTO
HOCAT BeJlOMCTBEHHBIH XapakTep. IPGeKTHBHOCTD HCHONBIOBAHMA BOIHBLIX

PeCYpcoB A ueiel opouenun | 60pbObl C 2pO3HEH MOYB JABUCHT OT TOTO,
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HACKOJIbIKO BOBJIEYEHbI B YIpABJICHHE UMM CelbCKOXO3AHCTBEHHBIC I1pEL-
npusaTHa. YroGpl MeTOMOJIOrHS YIIPaBleHMsA BOJHBIMH pecypcaMHM HOCHIA
NPAKTHYCCKHH XapakTep, OHa JI0JDKHA ObITh COCTABJICEHA C YUETOM IJIKOHO-
MHUYECKHMX M TOJIMTHYECKMX 0CODCHHOCTE CTpakpl, perHona, OT 9T0ro 3aBH-
CAT MacluTab U ypoBelb JeTAIH3aLMHK pa3pa OaThiBUEMbIX MCTOIHK.

Haposoe X03siHCTBO CTpaHbl B HactosiiueM ¥ Oy/1yiiem HeMbICITHMO Be3
CO3MIAHMUA KPYIHBIX BOJIOXO3AHCTBEHHBIX CHMCTEM M MX 0ObeIHHEHHMH, NIpH-
JBAHHBIX pellaTs Npobdemsl BonoOOecneyeHMA pasiIHUHbIX OTpacien W.3alluu-
Thl OKPYXaLen cpefibl.

3arpasHeHHe NOBEepPXHOCTHLIX BOI ODYCIOBIMBAETCH KAaK JICHCTBHEM
aHTpOTIOTeHHBIX (AKTOPOB, TaK M 1IPHPO/HBIX ocobennoctei. K nocneaHum
OTHOCATCA cneungprka penveda, HIPe3saHHOCTL TEPPHUTOPHH, FHAPOIEOIIOrH-
YeCKaa CTPYKTYPda, COCTaB M THNBI 110YB, MM POXHMHYCCKHH W I'H1pOJIOTHYE-
CKMH peXXMMbl peK H BOIOEMOB, KJIIHMATHIECKHE YCIIOBHA,

AHTPONOreHHOe BO3CHCTBME TMpOABJIACTCA B YBCJIHUCHMH OTOOpOB
BO/bI HAa XO3AWUCTBEHHO-OBITOBBIE HYXK/bl W COPOCOB 3arps3HEHHBIX BO/I.
B nocieanue rofibl COCTOAHME KauvecTsa BOJ MHOIMX pevHbiX GaccelHoB
YAYUIIHIIOCh B Pe3y/IbTATE CIPOMTENLCTBA OUHCTHBIX COOPYKEHMH, BHEJl-
peHMs BojlocBeperamMX TeXHONIOTHHA H 3aMKHYThIX IMKIJIOB BojooBopoTa.

CywecrBeHHoe mMecTO B GOpMHPOBAHMM KauecTBa BOJAHBLIX MCTOYHHKOB
3aHMMaeT opoiuaemoe 3emuienenne. Pocr macwraboB OpolIEHHs CONPOBOX-
[lAeTCA U3MEHEHHEM CTPYKTYpbl ITOCEBHbIX IUIONA/IEH, Bollee MHTEHCHBHBIM
NpUMEHeHHeM YLOOpeHMH W necTHMLMIOB. POCT ypoxaHHOCTH CebCKOXO03AM-
CTBCHHBIX KYABTYP W IIPOH3BOAMMBIX KOPMOB [MPHBOIHT K YBECIIHYEHHIO
KOHUEHT PALHH [OrOIOBbA XHBOTHBIX, YTO YCHIHBAET OMACHOCTL 3arpss-
HEHMA BOJIHBIX HCTOMHMKOB. CTOK ¢ nojled DOrapHOro 3emilefielTMsl TaKkKe
AB/IAETCA MCTOYHMKOM 3arpfAsHeHMs peéKk M BOJIOEMOB 32 CMET CHEroTasHWA
H JIMBHEBbIX JLOMKIICH,

Yupapiats npoueccamMy BuHOCa 10YB, Y/100peHUH, MHHEPAJIBHBIX COJIEH,
NeCTHLMI0B MOXHO NyTeM HIMEHCHHA Xapakrtepa CebCKOXO03AHCTBEHHOM
aeaTenpHOCTH. HeoOxoammbpie OUEHKH H PEKOMEHAAIHH MOTYT H HOJIKHDI
ObITH NOJIYUEHB! YK€ HA CTAMH IUTAHHPOBAHMA HCIOJIB30BAHUA 3€MEJIBHBIX
H BOJIHBIX PECYpPCOB,

Kak #H3BecTHO, 3aauM NEepCrEeKTHBHOIO BONOXO3AHCTBCHHOIO IUIAHM-
POBAHMA MCCNEAYHTCA JUIA pasHBIX YPOBHCH HEpPapxXMH: OPOCHTEIIBHOH
CHCTEMBI, peyHoro GacceMHa, KpynHOTO periOHa, CTpaHbl B LEJIOM,

nst noHMMaHKA MaciuTaboB ripolecca ¥ IKOHOMMYECKOIO H OpraHu3a-
HHOHHOTO BO3JIEHCTBHA HA HEro Ha KaxIOM Y POBHC IJIAHHPOBAHHA 110JIE3HO
HMETb HHTEIpaIbHbIE OLIEH KH N0Ka3aTeleH CeJIbCKOX03AHCTBEHHOr O 3ar ps3He-
HeA. B ycnoBHMsiX peuyHoro faccedHa WM oOTielibHoro sogocBGopa pe-
A1bHO  (DOPMATHIOBAHHOE ONHCAHME NPOUECCOB (DOPMHPOBAHHA TOBEpPX-
HOCTHOTO CTOKA, a TaKyke MepeHoca M TpaHCOPMALIMH 3arpA3HAIILMX Be-
weers. Ha ocHoBe TakMX 3aKOHOMEpHOCTEH MOXeT ObITh IOCTPOEHO YIpaB-
JicHHe TpOoUEccCaMM BBIHOCOB 3ar pA3ugiolIMX Beluects. JICHCTBHTENIBHO,
BLIHOC C 3CMEJIBHBIX YIOJIHil NOUB, OHOreHOB WIH MMCCTHIMIOB HEOprauu-
30BAHHBIM [I0OBEPXHOCTHBIM H BHYTPHIOUBECHHBIM CTOKOM OCYLIECTBJIACTCH
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BC/IEZICTBHE COBMECTHOIO JICHCTBHA 3PO3HOHHBIX M AH(DGYIMOHHBIX NPO-
HeCCOB MpH [BHXKEHMH BObI MO [OBEPXHOCTH H B MOPOBOM IMPOCTpaH-
cTBE.

Jpo3HOHHBIA BBIHOC BKIIIOYAET CMBIB H TPAHCIOPTHPOBKY YaCTHIL [I0YB b1
gMecTe ¢ HaxXoAAUMMHUCA B HeH DHOreHHbIMH BELIECTBAMM H Ollpe/le/IfeTcH
06beMOM CMBITOM TIOUBBI U KOHUEHT pauuen B Hel Ouorenor, Jnddy3nonnsin
BHIHOC ONMUCHIBAET TEPEXOMd MOABHKHLIX (POpPM DMOTEHOB M3 I'PDYHTA B CTOK
W MOCTYIJIEHHE PACTBOPEHHbIX OMoreHos B BOJAOEM. M3aMeHenue KOHUEHTpa-
it GHOreHOB B Cjl0e MOBEPXHOCTHOIO CTOKA MOXKeT ObITh OITPe/Ie/ICHO NyTeM
jaMepoB MIlH pelicHus AHdpdEepeHuHaIbHOro ypaBHeHUA AHQDY3uM LIA
3apgaHHeIX yo1oBHH. [Ipoueccsl BbiHOCA MMEIOT pas3yiMYHY10 MHTEHCHBHOCTh
B pa3xoe BpemdA roaa. [loaromy pacuerel crefyer BbINOIHATL OTACIIBHO KaK
[UIS BeceHHero, TaK W JUIA JIeTHe-OCeHHero nojioBOAbA.

[lepnoly BECEHHEro IMMOJIOBOObA CTABHICA B COOTBETCTBHE pacueTHbIH
ruaporpad MOBEPXHOCTHOTO CTOKdA, KOTOPbIH, KAK MPaBWIO, MOJIE/NHPYIOT
o HEKOTOPOH MPHHATOH METOIMK e,

BrilestAl0r TaKke TOJibl, XapakTepHble IO paclpe/iesieHHi0 OCAIKOB.
Cepuiftible pacueThbl [UIA pA[la THNOBLIX YCJIOBHH [103BOJIAIOT BBIOpaTh rojibl
¢ HaubONBILMM CYMMAapHBIM BHIHOCOM a30Ta H ¢ocdopa ¢ mowanu 1 ra m
YCTAaHOBUTH MX BIIMAHHE HA BOAHBIC 00LEKThI, HAXOOAIMECHA B 30HE BO3/IeH-
crBusA BbiHOCa, ONMHCAHHBIA NpPHEM pacuera BHIHOCA OHOTEHHBIX BelIeCTB
¢ 3eMe/IbHBIX YIOfHH B BOJiHbIe 00peKTHl paszpaboraH aBTOpaMH COOTBET-
creyioumMx BpeMeHHBIX Meroauueckux ykasanmin YpanHHUHMBX (1981).

B uenomM uccneloBaHMe MPOLECCOB CeJIbCKOXO3AHCTBEHHOrO 3arpasHe-
HUA M yrnpaBneHHe MMH DasHpyeTca Ha MCCIIeOBAHMH pa3/iMYHBIX MOJIE/IeH.
MeTozibl  MareMaTHYecKoOro npoOrpaMMHPOBAHHA, B YaCTHOCTH JIMHEHHBbIE
MOJIE/IH, [IPUMEHHMDBI B 3ajjayax MIaHMPOBAHMA, annapar KpaeBbIX 3aaay
AuddepeHIMaAIbHbIX YPABHEHHH B YaCTHBIX NMPOH3BOJIHBIX — NPH ONHCAHHHM
npoueccop BbiHOca. Momenu nuHelioro nporpammupoBanus (JIII) nmoaso-
JIAKT OUCHHTh BIMAHME OHONMOrHYeCKHX, DHUIMYECKHUX M IKOHOMHYECKHX
noKasaresien,

Ha pernonansiom yposue 06o0biuenHas popMyJIHpOBKa 3a1aUM Pa3BUTHA
o powaemoro 3emienenus (B. I'. Ilpskunckas, 1985) umeer su

Haittu min[CpQ + Cy Y + Cx X] (1)
[1PH YCIIOBHAX A1 X+A1Y =B,; (2)
A2 X + A2 Q<B,; (3)

X,Y,0>0. (4)

BexTop OrpaHuueHHin B, BKOYaeT 3ddHHA 10 NPOK3BOACTBY NPOAYK-
LMK, pecypchl 3eMIIH, Tpy/a, ynuﬁpgmu‘-izu T. ., BEKTOp B, — orpannye HusA
MO BOAHBIM pecypcam; matpuubl A1, A1, A2, A2 BKNIOYAOT TEXHHUKO-IKO-
HOMHYECKHE HﬂpMETHBbl: ]fPD}l(ﬂi.‘lHﬂCTh TﬂBﬂplthH KYIbTYp H IIpDﬂ_’fI{TH‘H-
HOCTh KOPMOBBIX YTIOAWH; MPOJYKTHBHOCTH XMBOTHOBOJICTBA M morpebHO-
CTH €ro B KOpPMax; OpPOCHTEJIbHBIE HOPMbI M ArpoTeXHHuYeckne K03 HIIH-
€HTBI; TPYAOBbIC 3aTpaThl. YpaBHeHUA BoIparkaioT GasiaHCcOBBIE COOTHOLICHHA
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HCMOJIL30BAHUA BOMBI, 3eMIH, KOpPMOB, yaoOpeHud u 1. 4. C= {CX, By
Co — xodpduumeHTH! PYHKIIMOHANA, COCTAB/IAOIINE BEKTOPbI YEEIbHbIX
3aTpar, rae:

E’X — CeNILCKOXO03ANCTBCHHBIC H3IEPKKH, p- Ha |1 ra, p. Ha 1 cTpYKTYpHYO TONOBY;
Y — npHBeleHHBle yeNbHLIe 3aTpaThl HA PEKOHCTPYKUHKID WIH NOATOTOBKY HOBBLIX
naoowaged opouterus, p. Ha 1 ra,

Co NpHBe/ieHHEBlE yAeNbHBIC 3aTPATL HI OTKAYKY NOM3IEMHBIX BOJ, pery/IHpOBaHHe

# nepebpocky croka, 1 p.Ha 1 m°.

OcHoBHble nepeMeHHble 3a0aun :

X - wiowanu BO3RenbIBAHKA GOrapHbIX M OpPOLLAEMBIX KYIBTYD, I'a, NOI'0OJIOBEE CKOTA
NpH 331aHHOM BAPDHAHTE KOPMIIeH Ui, ThiC. MOJIOB

Y — iowann GorapHsiX M opollEeMblX 3eMelb (CYWECTBYIOLIENO H BHOBL BBOOHMOIO
OPOWICHHA) , NAOILAAN PCKOHCTPY KIHA, I'a;

{ — oB6beMBl HCNIONB3YEMOI'0 He3aperyJ/IHpOBAHHOTO CTOKA, MOJe3Had OT/laya BOAOXpa-
HUWIHIL, O0BEM HCMONBIYEMBIX MNMOMICMHBIX BOJ, oDbeM mnepepacnpenenseMoro
MECTHOTO CTOKa WK M3 aApyrux Gacceinor, m” .

lTocTpoeHno ITOM MOfenM npejlleCTBYeT TePPHTOPHAIBHOE PAHOHK-
pOBaHME PErHOH2 M0 AJAMHHHCT PATHBHOMY MPUHUMITY C YY€TOM MOYBEHHO-
KJIHMa THYECKOH OJIHO pOJIHOCTH.

B mMojeny Ha nnaHMpyeMmblid nepuoj perualoT 3aaavy pamerieHudsa Bojo-
EMKH X [IPOM3BOACTE B YCIIOBHAX PEAIM3ALLMH Ol pee/Ie HHON TeXHOJIOTHH BOJIO-
MONb30BAHUA W BOMNOTMOLAYH, OLLEHHBAKT 0ObeM BOMOMOTpedieHHua U ero pac-
npeesieHHsi BHYTPH MepHONa BereTaluWH, rojoBo# BOJIOX03AHCTBEHHbIA 6a-
Niaic, 0GbeM BO3BPaTHBIX BOIL H BBIHOC NOYB M DHOTEHHBIX JIeMEHTOB.

Ipu pacuerax mosyuaor oueHKy ciieflyiouHe MoKasare/iu IUIaHOB Hp-
PUTALIMOHHOTO CTPOMTEJILCTBA: pa3MelleHHe OpoLIacMbIX IIIOLA/IEH TTO ajiMHU-
HHCTPATHBHLIM PaHOHAM; COOTHOLLICHHE MEX/1Y NOJIHBHBIMH W HEO POLLIAEMBbI -
MH 3EMIAMH; CTPYKTYpa OTPAC/ICH PACTEHHEBO/ICTBA W XHBOTHOBOJICTRA
B KaXIOH 30HE; COCTaB BOMOXPAHWIMILL HPPHTAIMOHHOIO Ha3HAYEHHA:
BO3/IEMCTBHE OPOLICHHA HA 3eMeJTbHbIC H BOJIHBIE pecy pehl.

XapakTep BO3AEHCTBHA BOJHBIX METHOPAUMH HA OKPYKAWILYIO Cpejly
OnpeaenAcTCA HNPHPOJIHBIMK H  XO3AHCTBEHHBIMH (aKTOpaMH. ITO NaHJ-
wadr, NHOUBBI, KIMMAT, KOJIHYECTBO M COCTAB MCHOMB3YEMBIX YAOGPpeHHil
H MeCTHUM/IOB. THIl TpOCKTHPYEMBIX OPOCHTENIBHBIX CHCTEM Ompenenser
cnocoBnl NOAKHBA, MOTEPH BOIbI B CETH M HA [10J1e M CBA3AHHBIE C ITHM CMbIB
[TO4B W BHIHOC IIHTATEIIBHBLIX BEILECTRB W NeCTHLHIOB.

Bosjieicreue pasBUTHA OpOLLIEHHA HAa OKPYXAWOILYI0 CPefly B PaMKax
oncanHon mofenu JIIT OUEHHBAIOT ¢ TTOMOIBIO CHEUHATIBHBIX YpaBHEHHi,
BKJIIOYAKOIMX TI0KA3aTeJIM BLIHOCA W NONMAAHMA MOYB, CO/led W 3arps3HsMi-
UIHX BeuleCTB B BOJHBIC 00beKThl. HOpMaTtHsHble NOKA3aTe/IH NONYYAKOT
M3 pacyeToR Ha MATEMATHYECKHX MOJICIIAAX WIH H3 OCHOBAHUM HATYPHBIX K-
[IEPHMEHTOB HAa CTOKOBBIX MIOIIANKAX M JIEHCTBYIOLUMX OPOCHTEIIBHBIX
cHcTeMax,

Lens nosauu opocuTebHOi BOJIBI, BHECEHHA MUHEpPaIbHBIX YA0OPeHHil
4 NECTHIMIOB — MOJ1YUYeHHe 3a/IaHHOr0 YPOBHA YPOXKAHHOCTH, ITO YNpas-
JAeMbIe (GAKTOPBI M MX MOXKHO BapbupoBath. [loaromy 3ajaun 2KOHOMM-
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yeCKOro 0bOCHOBAHKA COCTABA KYJIbTY p, CII0CO GOB NOMMBA H [PYTHX CEJIbCKO-
XO3AHCTBEHHBIX NMpoQUIeM, KOTOpbIe HCCIIEAYIOT B pamkax 3amay JITI, MOTYT
BKJIKYAaTh M BOMNPOCHl YNpP3BJICHHA HETOYWUHBIMM HMCTOUHMKAMHM 3arps3-

HeHHA.
Jewcteutesibio, B Gopmynuposke 3ajaum (1..4) ypapHeHMA 1No Hc-
MoJIb30BaHHI0, HAIIPHMEP, A30THBIX YA0OpeHHH HMEIOT BH]I

Ebiji Xijk < (1 — a)B + AB).

3necey bffy — no3a BuecenuA ynoGpeHull Ha NOYBAX THNA p JUIA KYNbTYphl i 0pH
cnocoGe nonkpa / W A03e ynoOpeHuA A; Ip,q- ~ I1OWAAbL BO3OENBIBAHMA; @ ~ MONA
norepb ypobpeiuit B Bo3ayx; B - chﬁxﬂnnmmﬂ o0beM MuHEpaNILHBIX YoOpeHwi ;
AB — muHepwibHble yaoOpeHusi, MoayvaemMble 33 cYeT OPIAHHKH OT XHBOTHOBOJICTBA:
CHMBOJI CYMMHPOBAHKA X — 1O BCeM VKAIAHHBIM HHIAEKCAM.

YpaBHeHHA 110 3aTpaTaMm MOJIMBHOH BOJIbl HMEIOT BHJL

Sqfkxfik —q' =0; Zqt<Q,t=1,T,

roe q, k ~ MNOMHBHAA HOpMA KYILTYphI [ NpH cnocoGe nosimea f npu ypobpenuu nosoii
k Ha nuuaaa THNA p B Nepuoa BpemeHw [ (0 — BoOHBIE pecypchl 1A opowieHus; qf —
3aTpaThl BOAL! HA MOMMB 33 BpeM#A [ NePHOIa BereTaluy; 7 — YKC0 BbIIENICHHBIX HHTEp-
BAJIOB BpeMeHH.

ITpoueccer BhiHOCA a30Ta M (ochopa AOCTATOMHO CIIOXKHBI: TAK, JUIS
430Td OJIHH M3 METOJIOB pacyeTa BKJINYAeT ero NepeHoC M GHOXHMMHYeCKHE
peakuuu B rnouse. OfIHAKO ITH CBA3K TPY/JHO BKJIOYHTH B MOJIEIH ONTHMH-
3aiuu. JlocratouHo mpocra OueHKd NOTeph MHHEpaJbHBIX YIOOpeHHit s
TBEP/OA M pacTBOpeHHOH ¢a3. ITH NoTepH CYWECTBEHHO 3ABHCAT OT THNA
nous. O6ume norepu asora u ¢ocdopa npexxne BCero OLEHHBAIT 110 pas3-
HOCTH MEX/y BHOCHMbBIM KOJIMYECTBOM H KOJIMYECTBOM, YCBAHBAeMbIM
PacTeHHAMH, B TOM uMciie norepy ¢GOpMHpYIOTCA 33 CYeT BbIHOCAZ B TBEepPIOH
hase B 3po/MPOBAHHON NMOYBE M BbiHOCA a30Ta 1 pocdopa B CTOKAX NMOBEPX-
HOCTHBIX H IpeHaXHbIX BOJI.

Koadduumentsr BhIHOCA a30Ta njjx ONpejeIsior wis BUIA KYJIbTY Pbl
[ A [03bl nuucnmum yaoOpenus k, cnocoba u HOpMbI nonuBa j (BepHee,
HOPMBI TIOTEPb ‘-?;;k Ha ITOBEPXHOCTHBIH CTOK H JIpeHaX) H THMNA NOYB pP.

BeiHoc a30Ta M3 nouser ¥ 0GbeM BO3BPATHBIX BOJL 3aNMCHIBAIOT B BHIE

y paBHeHHi
ukx:;.l: =N;

Xqiixxi = 0.

Boinoc cbuccpﬂp:?ﬂ P (HopmaTuB PE#:) onpeenstoT aHaOrnuHbIM 0Bpazom .

lotepn nous L; — dyHKuMa THNA MOYB, KYJIbTYPbI H NPAKTHKH 3emIle-
MTOJIb30BAHHA, MECTONOJIOMKEHHA yuacTka, penbeda mectHocTH. Takum obpa-
30M, C eJIHHHLBI TUTOLLA/IH
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me R - xoadduument noxnesoft sposud; K, — moxkasartesb nouseHHOR 3pO3HOHHO-
cTH; LS, — tonorpacdmueckuit pakrop; CMj, — dakTop Xxo3aACTBEHHON ICATECNIBHOCTH.

Ilns  ynpasineHHsa mpoueccamMy CeJIbCKOXO3AMCTBEHHOTO 3arpA3HeHuUs
KaKJiblH TMOKa3laTenb BbIHOCA a3071a, ¢ocdopa, nous, RO3BPATHBIX BOM MO-
KeT ObiTh OrpaHdueH OIfpeesIeHHbIM CPeHero0BeIM 3HaYeHHeM B pacuere
Ha 1 ra nocesos. BrioueHHe no/0BHBIX OrpaHHueHNI B TOCTAHOBKY 3a/1auM
NO2BOJIACT HOJNYYMTE COOTBEICTBYIOUIME IKOHOMHUYECKHE OLEHKH THIA:
COKpalleHHe Kakoro-mubo (WIM HEeCKOJIBKHMX) 3arpA3HAKINEre Belect-
Ba — YBCJIMYCHHE 3arpar Ha [TPOMIBOICTBO CENBCKOXO3AHCTBEHHOH Tpo-
IYK LMK,

EctecTBeHHO uTO MpPOrpaMmbl YIpaBjleHHA HETOYSUHbIMH MCTOYHHKAMH
JArpA3IHeHHMA [I0/DKHBI DbITh BLIOpaHBl TAKMMH, YTOObl MPHBOIAHTH K MMHH-
MaJIbHBIM MOTEpPAM JI0XOJIda WIH COKpalleHH0 00beMOB NPOH3BOJICTBA Cellb-
CKOXO3AHCTBEHHOH NPOAYKIMH.

PaccMOTpHM TpH nokasarens 3arpsA3HeHHA: asor, ¢ochop M nousa.
Mogens JIIT tuna (1..4), pacnosiaras A0CTaTOYHO AOCTYNHOH MH( O pMalLHeit,
NO3BOMIAET OUEHHTH OOheMbl BHIHOCOB ITHX I€MEHTOB H [1aTh UM IKOHOMH-
YECK Y0 OlleHKY. Mojenb MOXHO HMCNONIb30BATh KAK B paMKax OT/ENbHOro
X03#HcTBa, TaKk M B Macturabe peruoHa. Peub mmer 0B OllEHOUHBIX pacuerax,
a He o Mopaenfax HOpPMUPOBAHUA YPOXKAA WIM Mpollecca BhlHOCA, KOTOpbIE,
KaK M3BECTHO, IOCTATOYHO CJIOYKHBI. |

HMcnonbp3oBanye yKa3aHHOW MOJIENH JUIA K PYNHOH OPOCHTCIIBHOW CHCTE-
Mbl WIH PEeruoHa MNG3BOJIAET MOJIYUYHTh WHTErpanbHbe OLUEHKH BO3MOMXKHBIX
MAaciUTaboB Ce/ibCKOXO3AMCTBEHHONO 3arpasHeHua. 312 NMOCTAHOBKA peaiu-
sopaHa wiAa ycioBui CesepHoro Kaskasa. Hanpumep, oHH M3 BapHaHTOB
pacuera Ha MHHHMYM 3aTpaT MUHEpaIbHBIX yA00peHHH nokasan Heob6Xxoaw-
MOCTb NpH 2T0OM CYLUECTBEHHOIO YBEIHYEHHsA 3aTpaTr BOIHBIX PeCYpCcoB Ha
Pa3BHTHE OPOLLEHHA .

ConocraBnende 3arpar Ha CTPOMIENIBCTBO OPOCHTENIBHBIX CUCTEM H
NOCTABKY yHOOpeHHH TMO3BOJIAET [ONyuuTh TMpefcraBieHHe o6 ocrpore
IKOJIOTHYUECKHX acnekToB npobiemst. [IpumeHutensHo K 3agavam Bonee
HH3KOr0 YpOBHA MepapXUH YpaBHEHHWA BBIHOCA MOXKHO MNpeAcTaBHTh (10
1. Xeitry, 1984) cneayiommm oGpazom.

Ecmi HopmaTHB BbiHOCZ nousst Lf, a L — jonycrumvas HOpMa BBIHOCA
(nanpumep, L=2..3 1/ra), S, — BosjenviBaeMas noysa THNA p, TO Orpa-
HHUEHHE (10 BbIHOCY IOYB HMEET BM/1

SLexijk <LZS,.

Asor (N) # dochop (P) paccmarpuBarTCA B TBEP/OH H pacTBOPEeHHOM
daze. [lycts np u p, — cosiepxanue azora u ¢ocdopa B BLIHOCHMOH MOYBE,
Kr/r, N u P — ponycrumsiii BeiHoc ¢ 1 ra (manpumep, N=5 kr/ra, P =
= 2,5 Kr/ra). YnpaBnenue BbIHOCAMH B TBep/oii daze:
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azor:Z nyLf ik <NLZS, !

bocdop: prfofjk <PLZS,.

BpIHOC pacTBOPEHHBLIX a30Ta U pocdhopa ¢ yueTrom JieTHero (rsj;) H 3um-
Hero (r72j;) NOBEpXHOCTHOTO CTOKOB, CM, MPH MAKCHMAaJIbHO [IOIMYCTHMbIX
norepax B croxe — asora DN, ¢ocdopa DP, kr/ra, u ¢ yverom ¢paxtopa
epeBojia pasMepHOCTeH, mpHHATOro paBHeiM 0,1, perynupyercs ypasHe-
HUAMU

asor: 0,1 Z(rs;ns;; + m;jﬂwfj)xfj SEDN% Sp;

o chop:0,1Z(rsps;; +nu;jpw¢j)x§k éDP‘ZDZ Sp.

31ech nsjj, pSj — KOHIGHTpalUMH a3oTa W ¢$ocdopa B IIOBEpPX-
HOCTHBIX CTOKA@X JIETHEr0 TMepHOJa, a MWy, pwy — 3UMHEro I[epHoaa,
MI/11.

CpeaHue 3HaueHMA KOHLEHTpauMd a3oia u ¢docdhopa nonyvyawTca Ha
Ga3e noyeBbIX OIIBITOB, OOBEMBI JIETHETO W 3MMHEro CTOKOB OLEHHBAOTCHA
Mo JaHHbpIM nouBosenos. [lokasaresiM NeTHErO M 3MMHETO NOBEPXHOCTHOIO
CTOKOB 4acCTO COOTHOCATCA Kak 1 : 2,

Jnst  npumepa B Tadnuue NpUBEIEHbI TMOKA3aTeNIM BBIHOCA, HC-
nmosib3yembie HpH QPOPMHPOBAHWM TMpHBEHEHHLIX Bbille YypaBHeHHH. Ko-
3(ppuMeHTH] COOTBETCTBYIOT MAJIONPOAYKTHBHBIM W TNeECUaHbIM MOYBAM
Co c¢nabpiMH yKnoHamu. BoigeneHs ecrecTBeHHple macrOmmua W na-
XOTHbIE YTOJbs, 3dHATHIC 3-TMOJIbHBIM CEBOODOPOTOM, TpPABBI — 3€pPHOBBIE

(322].

[Mapamerpsr BoHOca (I1. Xeitt, 1984) *

lNoxkasarenu , TMaumsna [lacTOHe IMoxazaTenm IMauma | [NactOumne
Mousw, T/Ta 2,4... 05/1,0 KoHueHTpaums B ¢TO-
4,8/2.2 Ke, Mr/n

MNosepxuocTHslit 430T:

CTOK, CM: JIETO 1,6 — 2.0/ —
IUMHUH 5/0,1 3,8/0 3uma 2.6/ — 3.0/ -
MeTHHMR 8.2/0,.4 17,8/0,1 ¢ocop:

NeTo 0,22/ = 0,3/ -
IHMA 0.24] — 03] -

* B yncnutene — JUTA oBbMHBIX MOYB, B 3HAMCHATEIIC — [UIR ITecUaAHbIX.

Ucronb3oBaHue YpaBHEHMH BbIHOCA IIO3BOJISET HApsoy C pelie-
HHCM TEXHHKO-DKOHOMHMYECKHX 3a/JaY OOOCHOBAHMA IPOM3BOLACTBEHHOH
CTPYKTYpPbl CEJIBCKOI0 XO3AHCTBA W TeXHOJOIrMH BO3Jie/IbIBAHUA HC-

CIICMI0BATH NpPOIECChl CeTbCKOXO3ARCTBEHHOTO 3arpA3HeHMA BOJHBIX 0DBb-
CKTOB.
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YIK 631.587 (470.6)

OUEHKA CENNIbCKOXO3AWCTBEHHOINO 3ArPASHEHWA PEK
nPHU NITAHUPOBAHUWN OPOLWIEHWA

T. B. BENAEBA, aHanaat reorpaduiecKux HayK
Hrcruryr eodHeix npobnem AH CCCP

OpHa u3 BaxHeHLUMX IpoGuieM, CTOALIMX Mepeldl HapOOHBIM XO3AHCTBOM
CTpPaHbl, — PAIHOHAJIIBHOE MCTIOJIb30BAHHE BOJHBIX PECYpPCcOB B OpOLIAEMOM
semuegenuu. [lpenycmorpedo manpHellee paciuMpeHue opolueHusa. OgHako,
co3maBas OaronpUsAATHbIE YCIIOBHA [UIA BBICOKONPOAYKTHBHOIO 3emIiefie-
JIHA, OpOlIeHHEe B pPHJIE CIYYaeB OTPHLATENIBHO BJIMAECT HAa OKPYXawulyi
Cpelly : COKpalaercd CTOK IpeCHbIX BOO B BOJOE€Mbl, OHH 3ar pA3HAIOTCA Bbl-
HOCHMBIMH C mnoned BeuwlectBamu. [lpu OGonblIMX MacuiTabax opolleHHs
XO3AHCTBEHHOE MCMOJIB30BAHHE CTAaHOBHTCA OJHHM M3 TIJIaBHbIX 3BEHBEB
KpPYroBOpOoTa BO[bl H CBA3AHHOIO ¢ HHM BellleCTBEHHOro OOMeHa, BKITIoYas
TBEp/bIH, HOHHBIH H DHOTEeHHBIH CTOKH.

[Ipn KOMIUIEKCHOM H3yuyeHHH AHTpOIIOreHHOro BO3[CHCTBHA HA BOJHbIE
CHCTEMB] CYLIH BaXKHOE 3HAYeHHWE WMEET He TOJIBKO KOHCTATalud TU/posiory-
YeCKMX NpeoOpazoBaHMH, HO M OLEHKA MX [JaJIbHEHILEr0 PasBUTHA C YYETOM
0CODEHHOCTEH XO03AMCTBEHHOM HeATeNbHOCTH Ha Bojocbopax. B uacTHOCTH,
B panOHax paclUIHpeHHsA OpOlLIEHHA BaXHOE 3HayeHHE HMeeT OleHKa OHOreH-
HOrO 3arpA3HeHHA MOBEPXHOCTHBIX BOJ B YCIOBHAX PacTylled XHMH3alHH
3emMilefleNia, 3abnaroB peMeHHOE BBIABIEHHE BO3MOXHBIX HeBmaronpuaTHBIX
MOC/IEICTBHH OpOlIeHUA 1IpH pa3paborke BOJAOXO3AHCTBEHHBIX IPOEKTOB
cnocobeTByeT NMpUHATHIO Boslee 0BOCHOBAHHBIX BAPHAHTOB MEJIMOPATHBHOIO
CTPOMTE/IBCTBA M BbIDOPY TeXHOJIOIHH OPOLLIAEMOI0 3eMIle[lefius, palHOHab-
HOMY MCIOJIb30BAHHIO BOJIHBIX W 3€MEIbHBIX pecy pcoB.

OjHa M3 MpHYMH M3MEHEHUA KauecTBa BOJ HAa OpolUaeMbiX BogocBopax—
ycuiieHue (1O CpaBHEHHIO ¢ HEOPOULIAEMBbIMH YCIIOBUAMU) MUIpallMy BHOTEH-
HbIX BeLIeCTB, MECTHLIMIOBE M MHMHEpPANIbHBIX COJIEH OT Ce/IbCKOXO3AHCTBCH-
HBIX TMOJIEH K peKaM-BOJIONpHUEeMHHKAM BO3BpaTHOro croka. CroKHOCTh
MPOrHO3HPOBAHUA JTHX H3MEHEHHH B HOBBIX pPaHOHAX HPPHTALHOHHOTO
OCBOEHHA 3aK/IWYaeTCHd B HEJOCTATOUHOM KOJIMYeCTBE MAHHBIX HaTypHBIX
HaOmrofieHuk M CabOM M3YYEeHHOCTH MeXaHM3Ma JICHCTBHA NPUPOHBIX U XO-
3AHCTBEHHBIX (AKTOPOB HA MPPHUIALHMOHHOE 3arpsisHenue. B cBA3M ¢ 3THM
TpyAHO 3apaHee OLEHWUTH pazMepbl BO3MOXHOro yuiepba HapogHOMY XO-
3AUCTBY OT 3arpAsHeHus W 0BOCHOBATL HA PAHHMX CTAOMAX MJIAHHMPOBAHMSA
11e/1eCO0Bpa3HOCTh KOHKPETHOTO KOMIUIEKCAa MPHPOI00XPAHHBIX MeEpOT pHsi-
THH.

B 3tHX ycnoBMAX BakHO OBOCHOBAaTh METOJMKY OUEHKH BO3/EHCTBUA
OPOLLICHHA HA KauyeCTBO MOBEPXHOCTHBIX BOJL, IpHEMIIEMYIO JUIA JKOJIOIH-
YeCKOTro ODOCHOBAHHMA [JONTOCPOYHBIX UIAHOB MCHOJIL30BAHMA BOJHBIX K 3¢-
MEJIbHBIX PECYPCOB B CEJIbCKOM XO3AHCTBE.
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MeroaMKa OUEHKH MpPPHIalHOHHOIO 3arpA3HEHUs IMOBEPXHOCTHBIX
BOJL BKJIOYAET CJIeIYIOIHE ITAallbl.

1. Onpenenenne yaesbHbIX MOKa3aTelled, XapakTepusywumx ¢dopmu-
POBAaHHE KauecTBA BOJI HA CEIBCKOXO3SHCTBCHHBIX BOmocHopax peunbix
faccefHOB JUIA [PHHATOW TEPPUTOPHATIBHOM CXeMbl pPAaHOHHPOBAHHA, W
OLlEHKa KOMIUIEKCa TEXHOJIOTMH HCNONBb30BAHHS BOJHBIX H 3E€MEIbHBIX
pecy pcoB.

2. Pacuer cyMMAapHOro cOpoca 3arpA3HAIILKX BEILECTB B BOJIHbIE 00b-
eKThI VA PA3IMUHBIX BAPHAHTOB Pa3sBUTHA OPOLLIEHHA,

3. OueHKa U3MEHEHMS KAYecTBA pPeYHOro CTOKa MOJI BIHAHHEM BHIHOCA
3Ar pA3HAIOLIMX BEUIECTB ¢ OPOLIdeMBbIX 3eMelib.

4. OnpejiesieHHe 3KOHOMHYECKOro yuiepba HapoAHOMY XO3SHCTBY OT
3arpsi3HEHHA pevyHOTro CTOKA.

5. Ynpasneune GOPMHUPOBAHHEM CeJIbCKOXO3AHCTBEHHOrO 3ar pA3HEHHS
B COOTBETCTBHH C IIPUHATBLIMH IIPUPOAOOX PAHHBIMH TpeGOBAHMAMM,

Ilpn peanu3aumy OTOH METONMKH Haubomee CJIOKHO M3-33 OTCYTCTBMA
JIOCTATOYHBIX MCXO[HBIX [IaHHBIX ONpeaeieHHe YASAbHBIX NOKa3aTelie,
XaPaKTEepPU3YIOUIHX (POPMHPOBaHUE 3arpA3HEHHs Ha CeNbCKOXO3ANCTBEH-
HBIX BOAOCDOpaX ¢ MOJIMBHBIMY 3eMIIAMH.

Puppoxumuueckas uHgopmaumus 0 KayecTBe PUPOIHLIX BO B BGOJIBILMH-
CTBE pAaHOHOB OTPa)kaeT B OCHOBHOM COBOKYIHBIH 2(M¢exT pasinudbix
HCTOUHMKOB 3arpsi3HEHHs M He [03BOJIAET BbIACJIHTL BJIMAHHE OPOILEHHS
KAK OHOHH M3 BHIOB AHTPONOreHHLIX BO3NEHCTBMH. AHaimu3 3apy0bexHbIxX
HCCIeOBAHUA TO3BOJIAET pacIUMpHTh (HaKTOrpahMuecKyo OCHOBY [UIs
OUEHKH CEJIbCKOXO3AHCTBEHHOTO 3aIpA3SHEHHA U YKa3bIBaeT Ha OllpemesIsio-
LY poJib XHMH3ALMH M NO1ephb NMOMMBHOH BOMAB KaK OCHOBHBIX (paKTOPOB
(O pMHPOBAHHA 3arpA3HEHHA.,

B paiionax GorapHoro 3semiefeNus 3arps3HeHHe peK GHOreHHHIMH
BellleCTBAMH (POPMHPYETCA IJIaBHBIM 00pas’oM 1O/ BIAMAHHEM XWMHIALKHH,
Hatipumep, perynspubie HaOmomenus 3a GHOrCHHBIM 3arpA3HEHHEM [10-
BEPXHOCTHBIX BOJ B BeHIpHMH NOKAa3hiBalT CYLIECTBEHHBIH POCT 3a MOCHe-
HHe 10 ner KoHUEeHTpauMH OHOTeHHbIX BEILUECTB B peyHoOM cToke. 3a 1975—
1984 rr. KoHUeHTpauns coemuHenuii azora 1 $ocdopa BO3pacTaia exeromaHo
B DOJNBUIMHCTBE BOAOTOKOB Ha 7...15%, ¥YXynuenne KauecTBa BO/bl 110 3THM
OKasareJiamM oTMeyeHo Ha 82% CTBOpPOB npoBejieHHbIX HabmogeHui (Bcero
MOHHTOpHHT ocywecTBaanca 300 cramuusamu). Pocr GuoreHHoro sarpsas-
HEHHMA NOBEPXHOCTHBIX BOJL NO BPEMEHM COBMNAAET CO 3HAYMTEJILHBIM pac-
IUHPCHHEM NPHMEHEHHA MMHEPAIbHBIX YIODPEHHH HQ MAaXOTHBIX 3eMIAX —
co 150 mo 288 xr/ra (G. G. Pinter, F. Hargitai, 1987).

B opomraempix paitonax npouecchl aHTponoreHHoOro Bo3[eicIBHA Ha CTOK
MPOABIAITCA BCACACTBHE OTOOPOB BOMBI Ha OpOlIEHHE U COpPOCOB 3arpsi3-
HEHHBIX BO3BpAaTHHIX BOJA. OOHAa M3 OCHOBHBIX MPHYMMH MPPHIalHOHHOTO
JArpsA3HeHHA — HepaUMOHAILHOE HCNOJIb30BAHHE BOMAbl HA OPOCHMTEIBHBIX
ciucremax, Hanpumep, B CUIA cyumectBylor perdoHalibHbie pasiiMuMa B Hpo-
JiYKTHBHOCTH MCIHOMIb30BAHMA BO/Ibl, NMPHUMEHEHHMS [OJIMBHOH TEXHHKH M
HPPHTaUWMOHHOM 3arpA3HeHuH. Tak, B ceBepo-3anajbiX LITATAX TpH H3IOBI-
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TOYHBIX BOJHBIX pecypcax i HU3KOM K03 PHUHEHTE NMONE3HOTO HMCIIOJIb30-
paua Bomel (0,3..0,5) npoHcxOMT 3aHiIMBaHHe BOJIOXPAHWIMIL B pesyllb-
raTe MppUralfMOHHOH DPO3uM U 3arpAisHeHHE peK YOOoOpeHHsAMM, CMBIBae-
MBIMH C NOJNEH .

Yeunenue HHMTPATHOTO 3arpA3HEHHs HaOIo/1aeTcA NpH BbICOKOH XHMMH-
3alMM  3emIederNHd B paHoHax ¢ npeobsragawowmm  BO3[E/IBIBAHHEM Mpo-
NAUHBIX KYIBTYP — KYKYpy3bI, CaxapHOM CBeKIJIbl, Kaprodens, XJIOnmyar-
uia (T. B. Bensesa, 1979), OcHoBHpie Xo3siicTBeHHhle (AKTOpPbI HPPH-
FaAfMOHHOTO 3ATPAIHEHMSA — COCTAaB KyIbTYp, arpoTeXHUKa BO3[IE/IbIBAHUA,
0361 yj00peHHMH, pa3MEphl BO3BPATHOrO CTOK4, a TaKxke IOJIMBHas TeX-
HHKA.

I'eorpapmueckue paxTopn (KmMar, penbed, MOUBH H Ap.) ONpeneni-
0T GO PMHPOBAHHUE # PA3BHTHE O POLLUEMBIX [IPUPOJHO-XO3AHCTBEHHBIX KOM-
IEKCOB, 4 TaKxe Xapakrep IIPOLECCOB HPPHUrallMOHHOIO 3arpa3HeHus
BOJ. Yuer reorpaduiecikcUX paKTOPOB IpU OLlEHKE UPPUTaHOHHOTO 3arpss3-
HEeHHs 3aKmouaercd B BBIO0Ope COCTaBa noxasare/len i ONHCaHWs U OIlpe-
[eIEeHUA 3HAYCHMH MU X TOKBATEIIeH B COOTBETCTBHM C NPHPOAHLIMH YCII0-
BUHAMH.,

Ha npumepe CesepHoro Kapxkasza HaMM paccMOTpeHbl HEKOTOPbIE aCIIeK-
Tl BO3MOKHOTO HIMEHEHH1 KauyecTBa IMOBEpXHOCTHBIX BOI B YCJIOBHAX
BO3PACTAWIIET'O YYCTAST arpipHOTO CceKTopa B MX 3arpasHeHMM. B nepcnek-
THBE TIPH JUIbHEHIUEM POCTE 0pOLLICHHA BO3MOMKHO YBeIHYeHHe BO3BpaTHOIO
CTOKA, YTO TIPHUBEIET K YCWIEHMI0O MHIPALMOHHBIX [pPOLECCOB B PpPEUHbIX
baccerHax, BbIHOCY DHOT eHHbIX BellecTs ¥ TBepaoro croka., OpHa H3 npob-
JieM — pocT B peKix KOHUeHTpALIMK HUTpAaTOB., OOGbeM IpHMEHEHHA MHHe-
PAILHBIX Y10 OpeHuii, OJIHOTO U3 MCTOUHMKOB IOCTYIUIEHUS HMTPATOB, BO3-
pacTaer, 410 B MepclIeIKTHB¢ CIIOCOOHO BBI3BATh JalibHeHluee yXyJIlUeHHe
KayecTBa BO. B coOTBETCIBHM C NpelJIOXKEHHOH METOIHKOH Ha IepBOM
3Talle OLEHKH ObUTH NOJTYYeH MOKA3aTeIM BHIHOCA 3arpA3HAKIMX BELLECTB
¢ 1 ra roma M yroguM .

Yensibie OLEHKM BBIHOCA 3AarpAsieHMid ObUIM OCHOBAHBI HA BhIABJICHHH

ODLIMX 32KOHOMEPHOCTEH BIHAHMA XHMHM3alHM ¥ OpOLICHHA 3eMeJIb IIpH .

Pa3ITMYHLIX MOYBEHHO-ICJIMMATHYECKHUX YCIIOBHAX H NPHMEHEHHMH pas/IMyHBIX
TeXHOJIOTHH,

B cocrae mokazarerieil g1 OLIEHKH MPPHUTAMOHHOrO 3ar pA3HEHHMA BO[
B pekax (Cese pHoro Kam ka3 BKITFOUEHb 10K a3aTelIM BbIHOCA a30Ta, pocdopa
i CMBIBA NMOYB ¢ CeJILCKOXO3AMCTBeHnpIX yroaui. [lpu pewsenuu 3apaum
Ul O[IHOH H3 OPOCHTEIIBHbIX CHCTEM PiCCMOTPEH TaKKe BBIHOC NMEeCTHUMIOB
H MMHEP@IbHLIX COJEH.

YuuteiBaa HeH0cTa TOYHOE YHCIIO perHOHANbHBIX McchenoBanuit Ha Cesep-
HoM KaBkaze, Ha 0OCHOBaHHH MeTona GpHU3MKOo-reorpadHMueCKUX aHAJIOTOB
ObUIM HCNONb3OBaHh TAKXKe aHHbIE 3apyOexHbX HcclegoBaHuid. B wacr-
HOCTH, MpPOAHAJTM3UPOBAHBI IKOJIOTHUYECKUE poGIeMBbl PA3BHTUA OPOILEHHA
Ha TeppuropdM Bennkwmax pasma  (wmar Hebpacka), a takke B BacceiHax
pex Konymbust u Che#ix (wrarsr Afpgaxo W Baumnrrox, CIIA). CpaBhu-
TEJIBHBIA re0r paduueCkKMi aHUIM3 BH/IOBBIX TPy paBHUHHBIX NaHmuadgIoB
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srix paitorop ¥ Ceseproro Kapkasa BBIABWI MX CXOJICTBO MO NpPHPOIHBIM
MpeANoChUIKAM BO3/ICHCTBHA OPOIIEHHS Ha OK PYKAIOLLLYI0 Cpeiy . Kaprorpa-
duyeckue ¥ THAPOXMMUUECCKHE MATePHAIBI 110 PalOHAM-aHAJIOrAM T10KA34I1H
XApAKTEp CBA3H HUTPATHOIO 3arpA3HEHMA [PHPOAHBIX BOL ¢ 0coDeHHOCTAMHM
HCIONMB30BAHKMA OPOLIAEMBbIX 3€Meilb.

[loxkazaTeld BBIHOCA 3arpA3HAWLLIHX BELLECTB C OPOIUdeMbIX YIOAMMH
onpefienIANT OOBMHO HA OCHOBE JaHHBIX HATY PHbIX HAOIMIO[CHHH W [1pHMeHe-
HHUA pacyeTHbIX 3aBHCHMOCTEH. BumHOC OHOreHHbIX BewecTB GopMupyeTcH
34 CYeT HEHCTBHA JIPO3HOHHBIX MMPOLECCOB [PH [IBHXKEHHM BO/bI 110 [0BCPX=
HOCTH IIOUBHI M TPAHCIOPTHPOBKE YAaCTHL NMOYBLI BMECTE ¢ HAXOUAUIMMHUCH
B HHUX OHOreHHbIMH BELICCTBAMH, 2 TAK)KE MpH PacTBOPEHHM MOABHXHBIX
dopm OHOTeHHBIX BELIECTB M MX BHECEHMM B BO/IOEMbl BHYTPUIIOUBEHHBIM
H [APEHAKHBIM CTOKOM. A30T BBIROCHTCA C CEJIBCKOXO3AHCTBEHHBIX YIOMHH
MpeHMYIIIECTBEHHO B pacTBOpeHHOM BHJle, & pochop — B cocTaBe TBEpIOro
CTOKA.

H3 Bcero mHorooGpasua akiopoB, BIAHAIOIKX HA CENBbCKOXO3AHCTBEH-
HOe 3arpa3HeHHe, He BCE MOTYT ObiTh ¢ OJMHAKOBOH CTENEHbI YYTEHb [1pH
MPUHATOM YpPOBHE arperupoBaHuf uHpopmauuu. beur Bpi6pan pay Haubornee
CyllecTBeHHbIX (AKTOPOB M YINPOUIEHHBIX 3aBHCUMOCTEH, NO3BOIIMBUIKX
YyBA3aTh KO3(D(HIUHEHThI BbIHOCA ¢ OPYrHMH HOPMATHBHbIMH KO2¢PHumeH-
TAMH, NpeACTaBJIeHHBIMH B MOEIH. JTH 32BHCHMOCTH CBOOATCA K cCiefy-
HoLemMy :

BbIHOC MHHEpA/IbHBIX YAOOpeHHH NMponopuUMOHaneH 403aM X BHECCHHA ;

HHTEHCHBHOCTh BBIHOCA MHHEpaIbHBIX Y10 GpeHHH W CMBIBA MIOYB NPONO P
LHOHAJTbHA HETIPOM3BOAUTEIbHBIM N0TE PAM TOJIMBHOM BO/IbI;

MoTepH MOJIMBHOH BO[bI YCTAHAB/IHBAIOT B 3aBMCHMOCTH OT IIpUMeHsAe-
MOH ITOJIMBHOW TEXHMKW M HOPM yJeJIbHOro BOAOMOTpeOneHus KaxIoH H3
pacCMATpHBaEeMBIX B MOIENH CEeIbCKOXO3AMCTBEHHBIX KY/IbTYpP MNpH 3a-
JIAHHbIX Y POBHAX BOJ006ECIIEUEHHOCTH,

H3IMEHEHHA BblHOCA OHOTreHOB YYMTHIBAKWT B 3aBHCHMOCTH OT THNA CeJib-
CKOXO3AWCTBEHHBIX KYJIbTYp (nponauiHbie, KyNbTypbl CIUIOUIHOrO ceBa,
Tpasbl), @ pas/IHYHbIX NMPHPOMOOXPAHHBIX MEPOINPHATHH — NyTeM COOTBET-
creytowero uameHeHus KITHU nonusHon Boakl.

N3 marepuanos perdoHanbHeIx uccnenopaHud Ha CesepHom Kaskaze u
B paHoHax-aHajorax [MOJIyYeHa pacyeTHas 3aBMCHMOCTb, XapakTepHaywiuas
BLIHOC OHOTEHHBIX BEUIECTB C OpolIaeMbIX 3€Me/lb Nod BIHAHHEM ocobeH-
HOCTEH MCnosb30BaHUA BOAbI, yZOOpeHMH, NOUBEHHO-KJIMMATHYECKHX M
reoMo ponorHYecK X YCIIOBHH

ut =F(p,a q),

e w — ypgenbHbIH HOPMATHB BbIHOCA C OPOLUACMBIX 3¢MeSib BO3BPATHBIM CTOKOM
4 npumecH £, p - oMiMpHueckKui xoadduument, 3apucauMi OT CBOMCTBE NOMBLI M
ATPOTEXHHKH;- a — 1032 ynoOpeHuH.

BoinonHeH cpaBHMTENbHBIR aHanu3 GoOpMysl pacueTa nokasartesied BbI-

HOca OMOreHHBIX BCLUECTB [0 HeCKONLKHM mMetomukam. ConocrasieHbl
157



AaHHBIE, MOJIYYCHHBIE pPACHETHBIM MNYTEM, C pe3y/bTaTaMH MMECHILHXCH Ha-
omwonednit, OGOCHOBaHpl HOPMAaTHBLI BbIHOCA 23074, pocdopa U CMBIBA T10Y-
Bbl HA MEPCNEKTHBY JUIA pa3iM4HbLIX CMIOCOOOB HMCHOJIb30BAHHA 3eMEJIbHBIX
# BoaHpix pecypcoB CeseprHoro Kapkasza B OpollaeMpiX M HEOpPOLUIEMDIX
yeinoBuAX. Exeromubid BBIHOC 430714, 10 HALIMM  OLEHKAM, COCTaBWII
1...20 kr/ra, ¢pochopa — 0,1...5 xr/ra, cmbig nous ~ 3...30 1/ra.

Cnenywouuin 3Tan — pacuer macchl cOpoca 3arpaA3HALINX BellecTB ¢
CeTbCKOXO3AHCTBEHHBIX BOAOCGOPOB H NMPHMEHCHHEM MOIENH ONTHMH3ALHH
HCIIOJIB3OBAHMA BOMHO-3eMe/IbHBIX PeCYPCOB B CelIbCKOM Xo3sicrse, bBa-
30Bas mopels, pazpaborannas B8 MBIl AH CCCP, monudumumpoBana Bkimove-
HHEM 3aBHCHMOCTEH, OIMCHIBAIOLIMX CeTbCKOXO3AHCTBEHHOE 3arpa3HeHue,

JUis XapakTepHCTHKH GOPMHPOBAHUA 3arpA3HEHHs MOBEPXHOCTHLIX BOJ
HA BOAOCDOpax HCIOJIB3YIOT yIe/ibHble MOKA3aTEIH BhIHOCA OHMOreHHBIX Be-
IECTB H CMBIBA [IOYB C 3€MelbHbIX YrOAMH, BO3ME/IbIBAEMbIX B arpO3aKOHO-
MHYECKOM paHOHe MO HecKoJIbKMM TexHonoruam, (IlogpoBHee nocTaHOBKA
ONTHMH3ALMOHHON 3a/1aUM, VpaBHEHUS U1 ONMHCAHHUA BbIHOCA H YIIpaBJICHHA
ero dopmupoBatiem oncansl B crarse B. I'. [psxuuckoi.)

ITpu peurenuH 3ajJaud ONTUMM3AUMKH OllpejlesifloT Macchi cbpoca 3arpsa-
HAIOILIMX BELIECTB C CEbCKOXO3AHCTBEHHBIX YIOJHH B COOTBETCTBHH C
NMPHHATOH CXEMOH PaHOHHUPOBAHMHs TEPPHTOPHH JUIA Pas/IMUHbIX BapHAHTOB
pasMeLLeHHA NPOUIBOJICTBA, HCITOJIB3OBAHHA PECYpPCOB M TEXHOJIONHMH,

IHanee, ucnoias3ysa KoOIDGOUIUMEHTHI NONMANAHHA 3arpA3HAIOLMX BeLeCTs,
BBIHOCHMBIX € BOAOCOOpPOB B BOJ1HbIE 0OBbEKThl, OUCHHBAKWT H3IMECHECHHE I'M/l-
POXHMHYCCKHX MOKA3dTeNeH peuHbiX BOI B pe3ysibTaTe HpPpHralHOHHOIO
sarpasieHun. Koapduunents: nonaganus oGocHOBBIBAIOT 110 JIAHHBIM perHo-
HAJIBHBIX JIAHAWAGTHO-FEOXHMHUYECKUX M TeoMOpPGONIOrHYeCKHX MCClIel0Ba-
HHH, OPHEHTHPOBAHHBIX HA ONMpeIelieHHe BbIHOCA M MHUT DAL 3ar pA3HAIOLIHX
BELIECTB M3 paccpelOTOYEHHBIX MCTOYHMKOB Ha BoaocBopax peunbix BGaccen-
HOB. M3MeHEeHHE KOHIUEHTPAUMM 34rpASHAWMNX BElECTB B pPEeYHOM CTOKe
NOA BJIMAHMEM BbIHOCA C HOBBIX OpOIIAEMBIX MACCHBOB pPacCYHTHIBAIOT Ha
OCHOBe ypaBHeHuH DastaHca macc Bewtecrsa. (MeXoHble KOHUEHTpPALHH MPH-
MeceH Olpefenelbl 10 pe3y/ibTaTaM TIHAPOXHMHYECKOIO pPAHOHKPOBAHMA
pek Ceseproro Kaska3sa, nposegennoro CrasHUHUI'uMowm.)

3arem Ha OCHOBE IOJIyUYEHHbIX 3HAYEHHH rOHOBBIX Macc cbpoca 3arpsia-
HAIOILMX BELLECTB ¢ OPOLIaeMBIX 3eMe/lb 110 THNOBOH meronuke (1987 r.)
OUEHHMBAIOT JIKOHOMMYECKHH yuiepb HApOOHOMY XO3AHCTBY OT YXYILLIeHHA
KayecTBa PpevHOro CTOKAa NOod BIMAHHEM HPPUTaIMOHHOIO 3arpA3HEHHA.

Mcxons M3 npHpo00XpaHHbIX TpeGoBaHKM, (POPMYIHPYIOT Or paHHYEHHA
KOTOpble [PEeACTdBAANT CODOH YNpaBIAWIME NpaBWIA 110 NpeaeibHbIM
maccaMm cOpoca sarpasHALMX BellecTB, B pesynbrarte peuwieHHA OonrHMH3a-
UIMOHHOH 3a/1a¥ C Or PAHMYCHHUAMM HA BBIHOC OTBLICKHBAIOTCA BAPHAHTLI
PasMELUCHHA TPOU3BOJICTBA H HMCII0/Ib30BAHUA PECYpPCOB, YIAOB/ICTBOPAHOILHE
HE TOJIBKU JKOHOMMYCCKHM, HO M 3KOJOrHYecKum TpebGoanusam, Ilpu cpas-
HHTESIBHOM aHAIM3e Pe3y/bTaTOB PELUCHUA 3a/1aud C pasiIHYHbIMHK Or paHHue-
HHAMH Ha 3arpA3sHeHMe OUEHHBAT HAPOJAHOXO3AHCTBEHHbIE 34aTpaThl Hd
BbIMMOJIHCHHE TpeGoBaHUH NMPHPOI0OXpaHbl. OHU BLIPAXKAOTCA [PHpALLIEHHEM
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pUBEICHHBIX 3aTpPaT Ha BHINIOJIHEHHE IUIZHOBBIX 3a/JaHUH WIH NOTepeH YacTH
[IPOH3BOJAUMOH CBepXIUIAHOBOH NpoAYy KINH.

IKCIepHMEHTBI C MOMIEJISAMH ONTHMH3AUKMK HCNOJIB30BAHHA 3€MeJIbHbIX
M BOJHBIX PECypCcOB B cellbCKOM xo3s#ciBe CeBepHoro KaBkasa npoBegeHsbI
1A CXeM palioHMpOBaHMsA pasuwmoro yposusa. Ha nepeom ypoBue CeBep-
upiit KaBKas paccMaTpHMBAlICH KakK IKOHOMMYECKHH paiioH. B skcrniepumMenTax
¢ MOJIEJIBI0 MCCIIEIOBAHbI BAPHAHTBI MCIOJIb30BAHHA BOJHO-3eMEJIBHBIX pe-
CYpCOB, @ TaKxke IPOH3BOACTBA NPOIAYKUMM H 3arpA3HEHus, COOTBETCTBYIO-
IIHe pa3lIHYHBIM 3IKOHOMHYECKHM HANPABJICHMAM pPasBHUTHA HaPOAHOTO
xo3sicTBa B perrote fo 2000 r.

Ha BTOpOoM ypOBHE jUIsl OJIHOTO M3 BADMAHTOB PerHOHAJILHOH CTPYKTYPBI
MPOU3BOJACTBA OBUIO OLEHEHO pacpe/igieHue BBIHOCA 3arpA3HAKUMX Be-
LIECTB O peuHpIM DacceHHam,

Ha rpersem ypoBHEe H3Yualli HppPHIALMOHHOE 3arpssHeHue p. b, Erop-
JIBIK, HAXOMAIICHCA TIO[ BIIMsiHHeM OpoueH#us B 30He [IpaBo-Eropnpikckon
OPOCHTENIBHO-0OBOIHUTE/TBHOK CHCTEMBI,

Heranuzauusi cocTaBa yIENbHbIX N0KA3aTesIeH BBIHOCA 3arpsA3HAIOIIMX
BEILIECTB M CNOCODBI MX ONpE/esIeHHsi pavivMyaiTCs B 3aBUCUMOCTH OT Hepap-
XMYCCKHX YpoBHEH wlaHupoBanud, Ha sepxuem ypoBHe [isi onmpenesieHMs
NoKasaTesied HPPHMIallHOHHOIrO 3arpA3HeHHsA NPUMEHAIOT PacueTHbIE 3aBHCH-
MOCTH, OOODWEHHO YUYHTBIBAIOUME MPHPOAHO-XO3AHCTBEHHbIE (DAKTOPHI.
Hna Gonee meranpHpIX CXeM PpalioHMpPOBAHMA BO3pACT4eT 3HAYEHME yyeTa
MAaHAWAPTHHIX GaKTOpoB (GOPMUPOBAHNS 3ATPA3HEHHA M JIAHHBIX HATYpPHBIX
HabJioeHnd. ['eorpadpuueck il aHUTM3 NOTYYeHHBIX HA MOMENH OLEHOK Bbi-
MOJTHAIOT C YYeTOM OCODEHHOCTEH KaXI10r0 Y pOBHA IUIaHW pOBaHKA , MacliTaba
PELUIAEMBIX 3aay, YCIOBHH COOTBETCTBYWILMX INPHPOMHO-TEPPHTO PHATBHBIX
H BOMOXO3SHCTBEHHBIX KOMIUIeKcoB. QUeHHBAOT CTENEeHb BO3/ICHCTBHUA BbI-
HOCd 3arpASHAIOIIMX BELUECTB Ha KOHKpPETHbie BOJHBbIE 0O6BEKTBI ¢ YYeTOM
COBPEMEHHOIO COCTOAHHA MX Kayecrea.

McemeIoBaHbl HECKOJIBKO BO3MODKHBIX 3IKOHOMMYECKHX HallpaBJleHHid
PA3BHTHA CEJIBCKOrO XO3AHCTEA H NMPMMEHEHHS OpOILEHHS, OpHEHTHPOBAH-
HBIX Hd CHMXXEHME NPMBEIEHHDLIX 3aTpar, ITOJIyUeHHe MaKCHMATIBHOIO YMC-
TOro 10X0/1d, MAKCHMAJIBHO CBEpXINTAHOBOE NMPOM3BOACTBO OJIHOTO M3 BHIOB
HPONYKUMH, SKOHOMHOE MCIOJIb30BaHHE BOBI HITH BBIJEJIAEMBIX CelIbCKOMY
XO3AHCTBY MHHEpAIbHBIX yOGpenHii. B cOOTBETCTBUM ¢ 3TUMM CTpaTerus MU
PA3BUTHA B pacueTax HMCHOJTb30BAHO HECKOJIBKO KPUTEpPHEB ONTHMM3AIHHM,
YCTaHOBIIEHHbIE HA KaXOOM YPOBHE IUIAHMPOBAHHS OIpPAHHYEHHS 10 IUia-
HOBBIM 3aJjaHuAM, BOJHBIM, 3CMEJIBHBIM pecypcaM M T. A. ObUIM MMOCTO-
AHHBIMH,

B rabnuie nokazanel paznnuisie BapHAHTBI CTPYKTYpPhl IIPOM3BOMCTBA
H HCIIONb30BaHWs BOJHO-3eMeJIbHbIX pecypcos Ha CeBepHom Kaskaze (K
2000 r.) , monyueHHpIE B pe3yJIbTate PAacyeTOB HA ONTHMM3AIHOHHOMN MOJIEIH .
HauBonsumii BerHOC 3arpA3HSAIONMX BELECTB CO BCEH TUIOLIAH YTOIHHA
OKasaica B BapHaHTe 2, OPUEHTHPOBAHHOM HA MHHMMH3AIMIO TIPHBeEIEHHBIX
3aTpar: Mo pasHbIM NOKAa3aTesIAM 3arpsAsHEeHMA OH Ha 3...19% Bosbine, yem

[IPH OCYLUECTBIEHHH CTPATEIrHH MaKCHMaIbHOIO CBEPXIUTAHOBOTO NpPOH3BO/I-
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CTBa npoayKuud (Bapuant 1), u Ha 6...27%, YeM NpH IKOHOMHOM HCTIOJIb-
30 BaHiH O pOCHTeJTLHON BObI (BapHaHT 3).

[Tepecuer nosryueHHelX pe3yNbTaTOB C MCIOJIB30BAHHEM COOTHOLIEHHH,
OIMHCBBAOLIHX MONANaHHe 3arpA3HAUMX BCUIECTB B BOIHBICE OOBEKTHI,
MO3BOIWI TMOJYYHTh NpejCTaB/lleHHe O BO3MOXHOM HM3MEHEHHMH KayecTBa
PeYHOr0 CTOKA NOJI BIHAHHEM pasBHTHA OpOllUeHHA Ha BopocBopax. B Hac-
cerHe Jlona HMTpaTHOe 3arps3HeHHe Oymer HauGonbumim, B pesynbrare pas-
BMTHA OpOLLICHHA NpuTOKH JloHa mo cojepxaHWio B HHX HHTPAaTtoB MOryT
I'IE-’PEFITH H3 Klacca '"MCThIX B KJIACC OYE€HB HC3IHAYHMTEJIBHO 3ar pA3HCHHBIX
(cornacio knaccucpuxkaunn CIB). Kpome 1010, nokaszaHo, 4ro B MaJioBO/I-
HbI€ MepHO bl H TO [1bl BO3MOKHO npeBsiluenue [1JIK.

[lph pacyerax 1A OpOCHIENIbHOH cHCTeMbl HaubBoNblIee BHUMaHHE
ObLITO yjiesIeHO THOpONOrHYeCKHM acliekTaM ODOCHOBaHMA IepCreKTHBHbIX
OLLEHOK Hp PHIaiHOHHOTO 3arpsA3HeHHA peuHoro croka. Mcenenosaro dpopmu-
pOBaHHe KauectBa CTOKa 1071 BIMAHMEM OPpOLLUEGHHA HA YacTH BoJocGopa
p. b. Eropisibik. Mctounk nurauusa [1paBo-Eropibikckon 0poOCHTENbHO-06-
BOJIHHUTENbHOM cHCcTeMbl — p. Kybaub, a cOpoc ocymecrsnsercsa B p. b, Erop-
NbIK H ee npHToKKH. Ouenka 3arpassenua wia [IEOOC npoeeneHa Ha ocHoBa-
HHM TPOeK THOH CTPYKIYpbl MCIONb30BAHUA OpOLUAeMbIX IUIOLLa/leH, a oJis
OOHOr0 W3 aIMHHMCTPATHBHBLIX PaHOHOB MPOBE/IEHB ONTHMH3AUHOHHbIE
PACUYECTHI H [TPORHATTH3IHPOBAH bl HECKOJIBKO 3KOHOMHUYECKHX CT[]ETEFHIT'[ pa3BH-
TH5 Ha IEPCIIEKTHBY H COOTBETCIBYIOLLME 3HAYCHUA 3arpA3HEeHHA.

AHATH3 IONYYEHHBIX pe3yJIbTaTOB [OKAa3bIBAET, YTO paciLM peHHe opolie-
A B 30He [IEOOC 6e3 ocylecTBiIeHHA BOJOOXPAHHBIX MepOINPHATHH
MOJKET NPpHBECTH K YCWICHHMIO 3arpA3HEHMA MOBEPXHOCTHBIX BOJ B Dacceine
p. b. Eropsieik. Hanpumep, BbIHOC a30Ta ¢ CeIbCKOXO03SAHCTBEHHBIX YTrO[HH
MO CPaBHEHMIO ¢ CYILIECTBYIOLLUMM YPOBHEM yBeNIHUHTCA BBoe. C yueToM Io-
NajiaHuA BbIHOCHMOTO a30Ta BO3MOXKEH pPOCT CPEAHEerofoBOH KOHIEHTpalHH
HHTPaIToB B pewioM cToke Ha 1,7 mr/a.

B 3kcriepuMeHTaX ¢ MOMENIbI0 PErHOHAILHOrO YPOBHA MCCIIe/IOBAHbI
NOCJICCTBHA BBEJICHHA O pAHHYEHHMH [IpeleNbHO [ONYCTHMBIX 3HAYEHHH
BbIHOCZ 330Ta H CMbIBA 0YB M HX BIIHAHHE Ha MPOM3BOACIBO IIPOAYKIHH,
Ha 3aTpatel M HCNOIB30BAHHE PECYpCcOB B CEJIbCKOM XO3AHCTBE,

CyMMapHBIi BBIHOC ¢ CeJIBCKOXO3AMCTBEHHbIX YTO[HMH OF paHMUHBAIICH
noaTanHo or 3 g0 25% no cpaBHeHHI0 C BapHaHTaMH 6e3 OrpaHHYeHHA 3a-
rpA3HeHHA (CM.1absiMuy). BoinonHeHHe MOCTaB/IeHHbIX O paHHYEHUH Tpebyer
AOIMOJIHHTEIBHBIX 32TPAT Ha CEJIbCKOX03ANCTBEHHOE NPOH3BOJICTBO HIIH BefeT
K [TOTepe YaCTH BbIITY CKaeMOH CBEpXIUTAHOBOH I1POJLYKIHH.,

PesyibTaTe pacueToB NOKa3amM, yTo NpH COXPAHEHHH 3aaHHOrO Habopa
TEXHOJIOMMH M C(MOCOGOB BO3J/IE/IbIBAHMA BbINOIHEHHE TIPHPOAOOXPAHHBIX
TpeOOBalHH T10 Mepe MX MOCTEIIEHHOTO YXKECTOUCHUsA CTAHOBMTCA IJIA MPOU3-
BOACTBA BCce Oonee KamMtalo- H pecypcoemkum, Hanpumep, cokpauienue
BBIHOCA a30Ta Ha 15% tpebyeTr yBellMUeHHA MNpHBe/ieHHbIX 3aTpaT Ha 50%,
pocTa Bono3abopa Ha 18% wiM Beper K Hepobopy 16% 3epna. Kpome roro,
cHMKeHe Ha 20% cMbiBa MOYB COMPOBOKIACTCHA YCWICHHEM HHTPATHOIO

JAr psI3HCHHA M3-33  HEODXOIHMOCTH [MpHMEHEHHA OONbLIEr0 KOJIMYecTBa
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BapuaHTbl HCTONb30BAHHA PECypCOB, NPOH3IBOACTBA NPOAY KUHH
W CeNbCKOXO3AHCTBEHHOTO 3arpa3Henua Ha CerepHom Kaskase

BapMaHThI™
[MoxkazaTenu
1 p 3 4

[Tromanp CenbcKOX03AHCTBEHHBIX 24700 24700 24700 24700
y FOMIHK ThIC, T'd
Opoluaemasd N101Lank, ThIC. Ta 4500 2942 3244 3578
B ToM uncne:

[IOBEPXHOCTHBIH MOMHB 301 2942 301 303

OMIECBAHHUE 4199 - 2920 3275
[TpoM3BONCTBO 3epHa, MIIH T 375 31,3 31,3 31,3
Pacxon BOObI, KM 27.2 2217 19.5 27.2
[IpuBe/leHHbBIE 3aTPAThI, MIIPA p. 12,0 6,2 8.2 8,7
CMBIB [IOYB, M/IH T 160,0 167,0 156,7 158,9
BrrHoc a3oTa, THIC. T 69,9 71.8 63,6 63,7
Bridoc docdopa, ThIC, T 57T 6,8 S5d 3.2
B TOM YHCIIE C OpOLUAEeMBbIX JeMeTh:

CMBIB MTOYB, MJIIH T 43,3 26,7 314 28.3

BBIHOC 430T4, THIC. T 31,0 27.9 31,8 25,7

BbIHOC docdopa, ThIC. T 2.4 373 1,8 1,8
JKOHOMHYeCKHI yllepl OT HppH- 20,4 12,9 14,8 13,5

ralMOHHOI'O 3AIPA3HEeHUA , MITH p.

* Conepxanue KpHTepHeB: 1 — MakCHMyM CBepXIJIaHOBOT'O NPOM3BOJICTBA 3epHa;
- MHHHMYM NpPHBEICHHBIX 3aTpar; 3 — MHHMMYM pacxofa OpOCHTeSILHON BOMLI;
4 — MHHHMYM pacxojla MHHepasibHEIX yI06peHHii.

MHUHEpAIbHBIX YyHoOpeHHH. OTMETHM, YTO OMNMCAHHBIM aHANU3 MpOoBeHeH
717 VCITOBHH MCIIO/Ib30BAHUA T PaIMUMHOHHBIX TE€XHOJIOTHHI O pOILIeHHA.

[Ipy nepcneKTHBHOM IUTAHMPOBAHMH [UIA BBITIOJHEHHMA IPHPOIOOXPaH-
HbIX TpeDOBAHHH HabOp OOBIYHBIX TEXHOJIOTHH 3eMile[e/IMA HeJOCTaTOYeH.
B jmanpHeHIUMX HCCNEIOBAHMAX HEOOGXOAMMO YUMTBIBATD BO3MOKHOCTH
[IpUMeHEHHA MNOYBO3ALIMTHBIX M BOJOOXpPAaHHbIX TEeXHOJIOTHH, @ Takxe CO-
BCpLUEHCTBOBAHHA CnocoBOB MNONWBA, YNpaB/IEHHA peKHMaMH OPOLLIEHHA,
Criocobe! H GOopMbI BHECEHHA MHHEpPAIbHBIX Y A0 OpeHHH.

CpaBHHTENbHBIH aHAITH3 IKOHOMUUECKOTO W IKOJIOTHYECKOTO 3¢ ¢eKToB
HOBBIX H TPAOHUMOHHBIX TeXHOJIOTHH MOKET ObITh BbINIOJIHEH C IPUMEHEHHEM
MOJIE/IH ONTHMH3AUMH MCMOJIb30BAHUA BOHO-3€MeJIbHbIX PecypCoOB B CeJlb-
CKOM X03AHCTBE.

[IlpoBeneHHple HCCIIEAOBAHUA [MOKA3AJIH, YTO peasIM3alMA OINMCAHHOM
METO/IMKH OLEHKH HWPPUIallMOHHOrO 3arpsA3HeHHs I[OBEPXHOCTHBIX BOJ H
YypaeneHHs ero ¢GopmMHpoBaHHEM NPH IAHHPOBaHHM Pa3sBUTHA OPOLUEHHA
OBecrnievera pa3spabOTAHHBIMM MATEMATHYECKHMM MOJIEIIAMH, AJITOPHTMAMH
H NporpaMmMamMH. OIIHEKD mia bonee yCIIEWHOro npHMeEeHEHHA METOOMKH
TpeDyercA COBepLIEHCTBOBAHHE HHGOPMALIMOHHOH ©0a3bl MOIENTUPOBAHMA,
pacluMpeHHe HaOmIOfIeHMH 3a BHIHOCOM 3arpA3HAIOLIMX BellecTB Ha BOMO-
cBopax, KOTOpble B HacTOALIEe BpeMA B BGONBLIMHCTBE PalOHOB OpOILEHHA
Hallled cTpaHbl HajuTexaluM 0 OpasoM He 0praHM30BaHBI.

[lpumMep MONMOXMTENBHOTO pelleHMA Npo@iemMbl MMeercA B BeHrpuu,
rae cHcTeMa MOHHMTOPHMHIA CeJIbCKOXO3AHCTBEHHOTO 3arpsA3HEeHHA peyHoro
CTOKa oDbelHHsACT THIOPOJIOTHYECKOE H arpoIKOHOMHMYECKOEe HHpopma-
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umoHHoe oGecneyeHue. Ha skcnepumMeHTaIbHBIX BOZOCOOPAX OCY LLIECTBIIACTCH
perynapHeid oTbop npod Ha KayeCTBO BOMbl B 3aMbIKAWLIKX CTBOpax, a Ha
TEPPUTOPHM BOJOCBOPOB coOHpaerca HHPOpPMALMA MO 3eMIIENOJIb30BAHHIO,
CBOMCTBAM TM0YB, BHECEHHI0 MMHEPWIbHBIX YIO0OpEHHH H YpOXKAAM CeJIbCKO-
XO3AHCTBEHHBIX KYJIbTYP. AHAJIW3 2TOH HMHOpPMALHH NO3BOJIHJI YCTAHOBHUTD
3ABHCHMOCTH MEXIY BHIHOCOM OHOIeéHHBIX BEILECTB M I1PHPOOXO3AHCTBEH-
HbiMH akTopamMH. Ha ocHoBe 32T0H MHOOpMALMK peasiM30BaHa CHCTEMA
MAaTeMATHYECKHX MO/EIICH, Ipe/IHa3HAYeHHbIX 1A YIpABJICHUA CeJIbCKOXO-
3AWCTBEHHBIM IIPOU3BO/ICTBOM M KAYECTBOM BOJIHBIX PECYpCOB.

B cucremy mopenei BxoaAar mMoaend GOpMHPOBAHHA CTOKA M BbIHOCA
OHOreHHBIX BEUIECTB B 3aBUCHMOCTH OT OC3/IKOB H T€XHOIOTHH 3eMJIECNHA,
a TaKke [eTepMHMHHMPOBAHHBIC M CTOXACTHYECKHE BEPCHH ONTHMHIAUHOHHBIX
MOJIeJieH CeJIbCKOXO3AHCTBEHHOIO IUIAHHPOBAHHA C Y4YeTOM KOHTpO/IA 3a-
rPA3HEHHA .

Pesynibratel MOIENHpOBAHMA HAa MpHMeEpe JKCNEpPHMEHTAIbHBIX BOJIO-
cOOpOB NOKa3aIH, YTO COBEPILUEHCTBOBAHHE pa3MeLLeHHA CeJIbCKOXO3AHCT-
BEHHBIX KYJIBTYP H NMPHMEHAECMBIX B 3eMJICHS/IHH TEXHOJIOMHH (B TOM YMCle
BHEJ/IpeHHE KOHTYPHOM MMaXoThl) NO3BOJIMT NpuMepHO Ha 209 CHH3HTL BBIHOC

a30t1a W Ha 52% - BBIHOC occopa ¢ cenbXo3yrojui no cpapHeHuo ¢ 1984 r.
(G. G. Pinter, F. Hargitai, 1987) .

YIIK 628.394.1-97 .18

O CO3AAHUN KOMNNEKCHO-LENEBOIO NAKETA
NPOrPAMM NO NPOrHO3Y KAYECTBA BOAbI
U YNPABNMEHWA COCTOAHMEM BOJHbLIX OBBEKTOB

3. B. TYOASEHMYK, kaHaAWAaBT TeXHMUYLCK MX HAYK
E. 0. CAMYCEBA
Cowszunpoeodxos

[lporHo3y xayecTBa BOJAbI B BOJIO€MaX M BOIOTOKAX INMOCBAIIEHO 3Ha-
YHUTEJIBHOE UYMCII0 TEOPEeTHYeCKHMX pa3paboroK, METOAMYECKHUX TOJIOXKEHHH,
pexomenmaumit (JI. H. ®anskorckan, B. C. Kamuuckui, J1, J1. ITaans u gp.,
1982) . YacTb W3 HUX OTHOCHTCA K npobiieMe pery/MpoBaHHs IapamMerpaMu
BOOOOXPAHHOH CHCTEMBI 1A [OCTHXKEHMS TpebyeMoro KauecrBa BOJbI B
BOJIHbIX O ObeKTax.

Ha npaktike ypoBeHb BHelpAeMbIX pa3paborok B 310H o6nacTu 3Ha-
HHTENbHO OTCTET OT TEOPEeTHYECKOro, HeCMOTpA Ha [0BOJNIBLHO 3 deK THB-
HOe B paje cayyaeB Hcnons3oBanue IBM. Ha cospemenHoM aTane npoucxo-
AKT Nepexol 0T MATEMAaTHIECKOr0 MOEITHPOBAHHA OTAC/HbHbIX ¢ parmMeHTap-
HBIX 337134 K CO3JaHHI0 KOMIUIEKCHBIX LIeJIeBbIX MAKETOB, O PHEHTHPOBAHHbBIX
Ha pelleHHWe B3aHMOCBA3AHHBIX 33/lay M3 paccMatpuBaeMoi oOGmacTv. ITH
MOMBITKH NPHBOAAT IOKa K pa3lpaBoTKe nepBbiX Bepcuin naxkeroB. Han

CO3/1aHHeM MNOAOOHBIX nakeroB npuknajaHeix nporpamm (II1I1) paGorator
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po Bcecow3HOM  HayuUHO-MCCJIEIOBATENbCKOM  HMHCTHTYTE BOJIOOXpaHbl
(BHUUBO, r. Xapbkos), B HMucTHTYTe npMKIafHoi reopusuxu (r. Tai-
munn) ¥ Uicturyte kubepreruku AH YCCP,

Bepcuu naxeros BHUMBO opueHTHpoBaHbI Ha ITPOrHO3 I'MIpPOXHMHYeE-
CKOT0 COCTOAHHA BOJHBIX ODBEKTOB Ha NepPCNeKTHBY ¢ YYeTOM IUIAHHpOBa-
HMA B HapojHOM Xo3sHcTBe, B MX cocrase HMmerorcs GIOKH, KOTOpBIE YUH-
ThIBAKT MpOUECCh!l IOCTYIUICHUA 3arpssHAIOLMX BCLIECTB B BOJHBIE 00b-
eKTbl H Groxku BHyTpHBOmoemHbix mpoueccoB (I A, Cyxopykos, 1984),
B naker BXOOAT TakKKe DIIOKH NOMCKA ONTHMAIbHBIX BAPHAHTOB [1a paMeTpoOB
BOIOOXPAHHOH CHCTEMBbI Ha Pa3HbIX Y POBHAX HEPApXHH YN paBIIECHHA,

PazpaGarpiBacMbii B MIHCTHTYTE NpHKJIQZHOH TIeO(H3NKH KOMIUIEKC
MOJlelleH OpPHEHTHPOBAH Ha yver CJIelyolUMX CHTyalui: HedTsaHOE 3arpsa-
HeHHe I1pH aBapUHibIX PaslIHBaX; TEIUIOBOE 3arpsA3HeHMe mnpH cOpocax noao-
rpeThiX BOJl IIEKTPOCTAHUMHM B BOJIOEMbI-OXJIA[IHTE/IH; pAacNpOCTpaHeHHe
MACCHBHBIX MPHMECEH, HE OKAa3pIBAIOUMX BJIMAHWA HA [JBUIKEHHE BObI,
T, €. Ha pelleHHe Becbma crneuMduyeckoro Kpyra 3ajay, pacCMMTaHHBIX Ha
KOHKPETHOTO NOTpeDHTEINA.

B Uncrutyte kubepuetuk AH YCCP paspabortatibl MeTO/Ibl M QJITOPHT-
Mbl ONpe/ie/ieHHA CnocobOB ynpaBiieHHA, KoTopeie obecrieyar Tpebyemoe
KOJIHYECTBO BOMABl B CTBOPAX C Y4YETOM IIepCIEeKTHBHOIO IUIAHHpPOBaliHA
PasBHTHA IPOMBILUICHHOTO perHoHa. lloaxon ocHoBaH Ha MpHHIUMIIAX CAMO-
OpraHH3alMH CIO0XKHBIX TNPOLECCOB, MNMpH ITOM pe3ylnbTaTbl pacyeToB Ha
OOMBUIOM BpeMEHHOM HHTepBale (IIpH JOJITOCPOYHOM IMPOrHO3e) HCNoJb-
30BaHbl B KayecTBe Oa/IaHCOBLIX KPHTEPHEB CeJIEKIMH MOLEJIeH Ha MaIOM
BpeMEHHOM HHTepBaJie (NpH KPaTKOBPEeMCHHOM MpPOrHo3se).

M3 KpatkoH XapakTepHCTHKH yKajaHHbIX MAaKeTOB NpOrpamMm clieayer,
YTO OHH OpHEHTHPOBaHbI HA pa3Hble THITBI 3a11aY.

[TporpammHo-LesIeBOH MOAXOM MpeAlosiaraeT KOMIUIEKCHOE CHCTEMHOE
peiienue npobreM M MCNONb30BAHHE CPEICTB [JOCTHXKEHHA LEJICH, T. €. yuer
BCEX CYUIECTBEHHBIX NI MX JAOCTHXeHHHl (hbakTOpOB, CBA3eH, Or pAHHYEHMH,

C 710 TOUKHM 3peHHsi HEOOXOMHMMO MepBble BEPCHM NAKETOB COBEp-
ILICHCTBOBATh B HAllpaB/IEHHM PACLUMPEHHA BBIYMCIIHTE/IBHBIX BO3MOKHOCTEH
CHUCTEMBI NporpamMm Win paspabotath HoBbid naker. Pewenue rnpoGnemsi
1pedyer bonee riayboKoOro ee pacCMOTPEHHA.

CocraB M cogepxaHMe HHGOPMAMOHHOTO oObecrneyeHHs KOMIUIEKCa
eJIEBbIX MpOrpaMM ONpenenAalTCca TOH HH(pOpMaUHEeH, KOTOpaa Tpebyercs
U1 peasTM3alMyu MOMYJIBHBIX MPOTPaMM IpH pellieHHH KOHKPETHOMW 3aJayi H3
paccMaTpuBaeMOH OOJIACTH.

JUia rHBKOro KOHCTPYMpPOBAaHHA KOMIUIEKCa Mofesed HeoBxoumMmo
pacnoyiarath pasHeIMH MOMEJIAMH OMNHCAHHA NPOLECCOB B BOAHBIX ODBEKTaX
M Ha Bojlocbope. Yacrubie Momenu AomkHbl obecreyuBaTh pas’HOOGpasHbIe
BO3MOXHOCTH YIIPABJIEHHA KOMIUIEKCOM,

OrmerHM Te HENOCTAaTKH, KOTOphIX ciienyer W3berarh BO BHOBb pas-
pabarthiBaeMOM MakeTe, YCIOBHO pa3fe/MM CTPYKTIYpY MaKera Ha MOJICHCTe-
Mbr: ,,OBpaboTka McxonHOH HHbopmamy, ,BHeuiHue BoO3JeHcTBHA ',

wBHyTpHBOOEMHBIE npouecchk”, ,,OnTHMaIbHOe peryimpoBanune’’, KoTophbie
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MOJIXKHBL peilaTs 3aJaud M3 mnpobnemMHOH oGnacTH. llpyrue MOOCHCTEMbI
[0JIXKHBl 0BecneudBaTh CONMPOBOXIAEHHE Mpoueayp naxera — ,basza pan-
Hbix’’, Moumrop”, ,,JlmanupoBumk™, ,, JAuanorossii npoueccop’.

Llens paGorsr Gioxa ,O6paborka HexoaHoOH MHpOpMalUMH — ycrpa-
HEeHHEe HeonpeaeleHHOCTH OUeHKH HCXOIHbIX [aHHbiX. Pesynbrar padorsr —
NOJIyYeHKe ONTHMAJIBHBIX OLIEHOK HalO/MwaaeMbiX [0Ka3aTe/icH KauecTBa
BOMbl: KOMIUIEKCHBIX — N0 Habopy MnapaMeTpoB M HMHIErpaibHbIX — IO
BpeMeHH M mpocTpaHciBy, Ha npakTHke e, KaK ITpaBwio, 3TOT BONpOC
B OTYETaX OTCYICTBYET, MeToaMka oOO0OOIeHMs M aHM3a pe3yJibTaToB
MHOT OJIETHHX THAPOXHMMHUYECKHX aHATH3OB He OcBellleHa. TeopeTHYeCKH 310T
KJIACC 3aay K HacTOsLeMy BpemeHd Havbornee paspaboTaH, B HX peLUeHHAX
MCIIOJIB30BAH Pl METOMOB perpeccHOHHOro aHaiM3a, 1o xe caMoe MOKHO
CKa3aTh H O TMPOrHO3HBIX OLEHKaX TOH MCXOIHOH MHQOpPMAlUMH, KOTOpas
OTpa’<aeT H3MEHCHH A, COOTBETCTBYIILME LE/IAM PasBMTUA BCEro HapOAHOIO
XO3AMCTBa, C MOKA3aTe/NAMH M€ PCIeKTHBHBIX H TEKYUIKX IUTAaHOB COLHANBHO-
0 M 3KOHOMHYECKOIO pa3sBHTHA: pOCT HACENIEHWA, H3MEHEHHME CTPYKTYpbI
H pa3MepoB MOCEBHBIX IUIOLIAMIEH, NMOABJIEHHE HOBBIX (GepM H JKHMBOTHO-
BOIUECKHX KOMIUIEKCOB ¥ fp. UHbopmauusa Ha NepCrieKTHBY MO OTHOLLEHHIO
K HEKOTOPOMY HayaJIbHOMY l1e pHOJLy 10JI’)kHa 0bpabaTbiBaThcs B 3TOM Dnoke.

B 6noke ,BuelnHue BO3EHCTBMA™W PpeLUAIOTCA 3a/1a4d, MHTEPIIPETHPYIO-
LMe TMOCTYIUIEHHe B BOJOTOKH 3arpsA3HEHHH, BbI3BAHHOE XO3AHCTBEHHOH
nesiTesibHoCThIO YenoBexa, [Ipu a1oM BoO3pacrarwiuee 3HaueHHe NMPHOOpETAIOT
BONPOCH pPery/iMpoOBaHuA, OTBEJCHHA W YIY4IUEHHsA KauyeCTBa BO3BPaTHBIX
BOJA MEIHOpALMK, ITPOMBIIUICHHbIX [UIOWANOK K CEeJbCKOXO03HCTBEHHbIX
YTOJLHH.

HMpewibHbIH BApHAHT — NAKeT, YUATHIBAIIMHA BCe MCTOYHHKH 3arpssHe-
HMH, OOMaIaloIMH CIIOCOOHOCTBIO aJaNTalMH K yueTy chneuM(pHKH peasib-
HBIX YCJIOBHH BOAHOIO 00bekTa, ODBIYHO e HA MPAKTHKE YUMTHIBAIOT TONBKO
CTOUHbIE BOAbI OT TIPDOMBILUUICHHBIX INpEJIpUATHH, NpHUeM d¢opma yuera
HOCHT OpPHEHTHPOBOYHBIH M METOHYECKH HEeCOBepLUeHHbIH XapakTep. Ha-
npuMep, NOBEPXHOCTHBIH CTOK C CElIbCKOXO3AHCTBEHHBIX YTOIMH YCJIOBHO
NOKAJIM3YyT B CTBOpax, npeHebperaa HPQY3HOHHBIM XapakTepoM MO-
CTYTUTEHHA.

Jna tnoka ,BHyTpHBOAOEMHBIE ITpOLECChI” TeOpeTHYeCKH paspabora-
Hbl COTHH MAaTEeMATHYECKHX MOJielied, ONHCHIBAIOLIMX PpasHbIC CHTYAalMH,
NOCKOJIBKY KOMIUIEKC 3ajay, 3arparMBampumx npobieMmy KauyecTBa BOJibl,
BeCbMa pazHOODpaseH.

BJokH BHYTpHBOI0EMHbIX MpPOLECCOB COOTBETCTBEHHO [IOJIKHbBI YUM-
ThIBaTh MHOrOOOpazsHe Kareropuil BOMOEMOB H BOJIOTOKOB: peka (maias,
cpeHssA, GoNblUad) , KaHal, 03epo, BOJMOXPaHHIHIE M T. ., @ TAKXKE MHO-
roobGpasHe BHYTPHBOIIOEMHBIX ITpolecCOB. ECTeCTBEHHO, y4eCcTh BCE HeBO3-
MOXKHO, MO3TOMY CJIE€IYeT ONPENeNuTh PpasyMHbIC IpPaHHIbl [JIEeTAJTH3aLHNH
paccMaTpHBae MO’ CHCTEMbl PAMKAMH CY LLIECTBEHHBIX CBA3EH.

DyHKIHOHHPOBAHHE BHYTPHBOJOEMHBIX NPOLECCOB MOXHO Or pAHHYHTH
brokamu: cMelleHHe TOTOKOB; MaccoobBbmeH ¢ aHOM; (OTOCHHTE3; TpaHc-

t:]:upmau.uﬂ BCLLUECCTB ; CAMOOYHLIICHHE,
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[lepBble BepCHH MMAKETOB MMEKT [OBOJIBHO , KECTKYI0” CTPYKTYpY H
OrpaHHYeHHble BO3MOXHOCTH A[ANTallMK K yueTy CcleuMpHKH peanbHbIX
oGbrexTOB. B HMX He npeaycmortpeHsl O/0KH, onMchiBaloUHe MaccoobmeH
¢ [OHOM, BIWAHMe GOTOCHHTE3d Hd KHUCIOPOAHbIH pexwum. Kpome Ttoro,
B [1AKeThl CleflyeT BKJIIOUMTh BJIOKH OUEHOK KayecTBa BOMAbI 10 CAHHUTAPHBIM
W ruapoOHONTOTHYeCKHM [MOKAa3daTeniM, ABJIAIOLIMECA COCTABHOM YaCThIO
OLIEHKH HOPMHPOBaHHA KayecTBa MpHPOAHbIX BOJL

Haubonee nosHaa IJIKOJIONHYeCKaAd KracCHPHKAUMA KauyeCcTBa BOIbI
paspaborana MHctutyToM ruapotuonoru AH YCCP (JI. H. ®anbkoBckasn,
B. C. Kamunckun, JI. JI. Tlaans u ap,, 1982). OHa coueraer ruapodusnye-
CKHe, THIPOXHMHUECKHE, TIHAPOOHONIOIHYECKHe M BAKTEpHOIOrHYECK He
MOKasaTeJIu ¢ NoKasareseM OHOHMHIOMKAMM can poBHOCTH BOIbI.

IlpencraBnAeT MHTEpPEC METOAMKA pacyeTa KOMIUIEKCHOrO MoKaszarens
aHTponoreHHon Harpysku pek — KIIAH (B. H. Mapkos, 1986). Ilnsa pac-
yera npemiaraerca popmyna

KIIAH=X+Y + Z,

rae A — MOKasarens 3arpsA3HCHHOCTH BOMbI, YYMTHIBAOIWMA XHMHYecKOe M Gax-
TepHaThHOE JArpA3HeHHe; — MOKAa3aTellb CTCNCHH HCMOML3IOBAHMKA PEeYHOIo CTOKA Mo
CPABHEHHIO C ONTHMANBHOR; Z — TMOKasaTellb, YYUTHIBAOIWHA NPAMOE HWIH KOCBeHHOE
BO3ICHCTBHC HAIPY3KH Ha peKY, BhI3BAHHOE XO3HACT BeHHOMN [1eATe/TBHOCTBIO.

Ecnu
O<KIAH< 3

W MPH 3TOM He MPEBBILIEHbI YACTHBIE HOPMATHBBI MO OJIHOMY M3 MMOKasare-
neit (X, Y, Z), TO MOXKHO CUMTATh, YTO AHTPONOTeHHasd HArpy3Ka Ha peKy
B 11€JIOM HE NpeBbILIaeT Npeae/ibHO A0NYCTHMOM.

B nopcucreme ,,OntHmanbHOe pery/iHpoBaHHe” Haxodsarcs OJIOKH MO-
HCKd ONTHMAIbHbIX TapaMeTpOB BOJAOOXPAHHOM CHCTEMBI, YYMThIBAalOLME
TdK)Xe HOpMHPOBaHHE KayecTBa BOJbI M 110 JIKOHOMMUYECKHM MOKA3aTeNAM —
[IEHEXKHbIM 3aTpaTam.

CyiiecTByioT pasHOBMIIHOCTH TNOCTAHOBOK 3afay ONTHMAIbHOTO pery-
/IHPOBAHHA COCTOAHWEM BOAHBIX 00BEKTOB I10 pa3HbIM Npu3Hakam (1eppu-
[OpHAIIBHOMY, BpPEeMEHHOMY, TIPHOPUTETHOCTH BOIOINOJIbL30OBATE/IEH H p.)
B 3ABMCHMOCTH OT YpOBHeH Hepapxuu. CI0XKHOCTh TAKHX 3a[1a4 3aKJTIOYaeTCH
B OCHOBHOM B BbIDOpPE MYTH NOHCKA ONTHMAIbHOTrO BapuaHrta. Ilpeumyuuect-
BEHHO 33/layd NOMCKA MpH Or paHHYEHHAX HAa KauecTBO BoAbl GOpPMYITHpyeTCH
KaK 3agava JItHeHHOro nporpaMmHposaius. IIpy atom orcyrcrByer 0BocHO-
BAHHOCTb TAKOrO IYTH pelleHHs . PeryidpyemMbpie napamerpbl — 3T0 B OCHOB-
HOM YPOBHH OUHCTKH BOI OYHCTHbBIX KOMIUIEKCOB OT/Ie/IbHbIX Ipear pHATHIA
MM HX rpynnbl. 3a paMKaMHM 3373y OKAa3bIBAETCA YYeT KOMIUIEKCAa Mep
Mo 3awMre BOMAHBIX 0OBEKTOB OT 3arpA3HeHHH mHMddy3HOro xapakrepa.

HMccrepoBateniMi yCTAHOBJIEHO, YTO CBA3b CTYMEHEH OUMCTKH CTOYHBIX
BOJ/L C 3aTpaTaMH HOCHT HeJIHHeHHBIH xapaktep (JI. H. ®anskoBckas, B, C. Ka-
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maHck ui, J1. J1. [Jaans u np., 1982; K. X. Pexxay, C. K. Yanpa, 1985), no-
ITOMY TAKOH MyTh peLeHHs 3aMaud ¢ TOUKH 3PEeHHA MOJIYUEHHA IKOHOMHYE-
KM 2pdeK THBHBIX MapaMerpOB YNpaBjieHHA KauyeCTBOM BO[bl HABJIACTCA
HEKOPPEK THBIM.

3ajayd ONTHMHM3ALMH pPeryjMpoBaHHA KayeCTBOM BOJbl BasupylorcA
Ha NpenoIOXKEHHAX O JIOKAWTHHOM YIpaBlieHUH BOOOOXPAHOH, HO C YYETOM
YOOB/IETBOPEHHA PA3JIHYHBIX MHIEPECOB BOAONOTpeOHTENIeH, B TOM uMCIe
IKOHOMHYECKHX. ITO CBA3IHO C HepallHOHATBHOCTHIO COCPEIOTOYCHHUA YIIpaB-
IEHUA BOJIOOXPAHHBIM KOMIUIEKCOM B paMKax lEHT paTH30BaHHOTIO rocyuap-
CTBEHHOI0 OPpraHa M3-3a HeBO3MOKHOCTH CBOEBpeMeHHoro cbopa M nepepa-
6otk M nonyvaemon mHgopmaituu (B. A. T'opermuk, A. ®. Kononenko, 1982).

Hekoropeie paBoTbl MO ONTHMH3ALMM BOMAOOXPaHHBIX TNpolieccoB Ga-
JHPYIOTCA HA HCMNOJIB30OBAHHH JIHCKPETHOIO OMHAMHYECKOTrO NMpOrpaMMHpo-
BaHWA. [IpMMeHeHHe MocneaHEro K MOMCKY ONTHMyMa GYHKUMM LedH 3a-
TPYOHHTENBHO H3-332 HEOBX0AMMOCTH pacCcMOTPEHHA OrpOMHOI0 YMCIIA BdpH-
dHTOB. B KavyecTBe MeETOHYECKOH OCHOBBI /UIS1 pa3paboOTKH BOINPOCOB, CBA-
3AHHBIX C 33/1aYed AHA/IH3a M CHHTe3a HepapXHUYeCKMX CHCTeM, B CHIIY He-
0DXOOMMOCTH COIJIACOBAHHA MHTEPECOB pPa3JIMYHbIX CTOPOH MNpeularaercs
TEOPETHKO-HIPOBOH MOJIXOA, TAK KAK HMMEHHO TEOPHA Hrp 3aHHMaeTca M3-
y4YeHHEeM BOIPOCOB NMPHUHATHA pelleHHd B KOHPIIHK THBIX CHTYallHAX.

B ofuwem Bue MoOjenp YTIpaBIeHHWA KaueCTBOM BOIbl B BOAHBIX 00D
eKTaX MOXKeT ObITh IIpeJICTaBNeHa B BUle BEKTOPHOI'O ypaBHEHHUA

I(C,U, D)< C, 3¢[3;, 3],

rae C — sexrTop KavecTBa Bojwi; U — BeKTOp yhpaBsoulMx napametpos; D — BexTtop
YNpaBJIAeMbIX COCTOAHHMH CHCTembl; C - BeKTOp HOpMAaTHBHBEIX TpeGoBaHMH K KavecT-
BY Bodabl, / — onepatop, ONHCHBAOIUNA GYHKIUHOHAIILHYIO CBA3bL YIIPABIIEHHUA, COCTON-
HHA M KayecTBa Bodbl; J — leneBOMR GyHKUHOHAM MO CTOMMOCTH OrpaHHYeHHBIR HiDk-
HUM I, M BepXHHM J, BO3IMOXHLIMHM BKNAIAMH JICHEXHBIX CPeJICTB.

OB6beKT ONTHMM3AUMH BOOOXPAHHBIX MPOILECCOB — IKOJIOTHYECK Ui
noxkasareib / W 3KOHOMHUECKHMH NokKasareib 3, 4 HE OJIHA M3 ITUX BeJIMYHH
NpH OrpaHHYeHHAX Ha npyryro. Qaktopsl [ U J, Kak NpaBWIO, HAXOOATCA
B KOH(JIHKTHOM B3aUMOICHCTBHH, W (DYHKIHA IKOJOr0-3KOHOMHUYECKON
catyaumn f (I, 3) npencraenser cobOH KOMITPOMHCCHBIH KpHTepHi. Heob-
XOJIMMO VIOPALOYHTL J1Be Naphbl, YToOBI NMpou3BonbHbie ase napsi [1, (1,9,)
w Il (I,3,) moxHo ObUI0 cpaBHMBaTH (Xy»Xe, jyulle, paBHoueHHO) . Jlis
BoIDOpa OMNTUMANBHOrO BAPHAHTA ¢ TOYKH 3peHMA Monb3bl HeoOXoaMma
GOpMYTHPOBKZ QYHKUMHK NOTI€3HOCTH, KOTOpas  OyleT KpHUTEpHEM CpaB-
HEHHA @IbTEepPHATHBHBLIX BapdaHTOB. /laHHasa G yHKUMA He [10J1)KHA 3a/1aBaTh
UEHHOCTb AIbTEPHATHB, @ JHILbL OTPAXKATL YXKE MMEKOLIMECH IpernoyTeHUA
(B. A. Topenuk, A. ®. KoHoteHko, 1982) . :

OcTaHOBHMCA KPaTKO Ha OIHCAHMM GIOKOB COTMPOBOXKIEHHS MPOLELY P
CHCTEMBbI [1pOrpaMm.

,»,Da3d [aHHBIX COHIEPKMT HHPOPMAUMIO O MNOCTPOCHHH MaTemaTHye-
CKHX MOJIeJIeH, XapaKTepHelX J[UiA JaHHOH npobiemHon oGnactu. docryn
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Kk MPOrpaMMHBIM MOMIYJIAM NpH BbiOOpe MYTH PpELICHHA COBepLUaeTcs B
JIMANIOTOBOM PeXXMME Ha OCHOBE KJIIOYeBBIX CJTOB MOMCKA,

OyHKUHOHHpOBaHKHe Onoka |, JIHUTOroBei# Ipoleccop™ B HacTosuiee
ppema — oOulenpuHATOE 0O0A3aTeNbHOE YCIOBHE, pa3paboTKa KOTOPOIo
ofneryur ObUIeHHEe C CHCTEMOHW M MO3BOJIMT PeasIH30BaTh perjiaMeHTHpPOBaH-
HBIH JIMAIOT CTAaHNAPTHLIX (OPM 3aNPOCOB M OTBETOB Ha A3bIKe Mpobiem-
HOH OBIIACTH.

LJl1aHupoBIIKK ™ BO BpeMs paboThl [I0MKeH MOCTOAHHO KOHTaKTH-
poBaTh C MAKETOM [pPHKIA/AHBIX NporpamMm H ¢ 6azod jaHHbIX. M3 Bassl
jaHHBIX OH Yeprnaer HH¢popmaumio o npobnemuoi obnactu u cnocoBax pelue-
HHA B HeM TeX WIH MHBIX 3a[1ay, a TaKKe CBe/IcHHA 0 BO3MOXHOCTAX aBTO-
MATHYECK Or0 CHHTe3a MporpamMm.

,MoHHTOp” ynpasjiser B3aMMOIEHCTBHEM BceX O/IOKOB.

Bo3HuMkaer, Kasanoch Obl, nmapauesivam B pasdpaborkax 2TtoM npobne-
Mbl. O[IHAKO CpPaBHUTEJIBHBIH AHAIIM3 TpeX MOOENeH-KOHKYPEeHTOB IporHo3a
KauecTBa BO/bI Ha NpHMepe NATH Nokasatened (o6vekt — p. Cenenra)
CBHACT®ILCTBYET, 4TO, HECMOTPA Ha OOMIHOCTb LM, pe3yNbTaThl PacyeToOB
B HEKOTOPbIX cnydaax cwibHo pacxoparca (3. B. I'yazenuyk, C. B. Bacwip-
e, C. H. lawkos, 1987). Monenu BecbMa YyBCTBHTE/IbHBbI K YUYETy WIH
HeyueTy TeX WIH HHBIX [TapaMeTpoB.

AHAJIOTHYHbBIE pe3yJIbTaThl MOJTYYWIH dMepHKaHCKHe yueHbie [Uls p. biok -
yotep 1o uersipem noxkasarenam (C. F. Forster, R. W, Crabtree, C. P. Crockett,
I. D. Cbuckie, 1985).

Kakas momenb HajexHee B OTHOLUEHHH CMOCODHOCTH aieKBATHO OIHCHI-
BaTh MOJIE/IHPYEMYI0 CHTYauMio — BOIlpoc Mpo@ieMHbIH, HO [1OCTaTOYHO
OCBellUeH B JIMTEpaTypHBIX HCTOYHMKAX. [InA NpaKTHYECKOH peasiH3alHH
KOMIUIEK Ca NpOrpamMMm ciiedyeT yuecTb MHeHMe BOJIbIIMHCTBA CTelHaIHCTOB
yem Dosiblie B nakere crneuMdHueckux ocoOeHHOCTEH, OMHCHIBAEMBIX MpO-
rpaMMHBIMH MOMY/IAMM, H ueMm Oosnblie ABJIGHWH YuMTbIBaeT pa3paba-
ThIBaeMas CHCTeMa, TeM OOJIbllle BEpOATHOCTH MOJIYYEHHSA HAJEXHbIX pe-
3yJIBTATOB.

YIAK 631 .6.650.1156

WHO®OPMALMOHHAA CTPYKTYPA ABTOMATU3UPOBAHHOW
CUCTEMbl MENMUOPATUBHOIO KAALACTPA

O. B. WECTONANOBA
B. H. PEWETHUKOB

BeecorwzHeild HaYyYHO-UCCNedo8a TenscKul UHCTUTYT
2UCPOTEXHUKY U METUOpayuu

ABTOMATH3alUMA Mnpolecca YyhnpasjeHHA W NPHHATHA pelleHHH HeBO3-
MOXHa 6e3 MarTeMarHyYecKHX MOJeNeH, YYMThIBAWLWIMX DObILIOE YMCI0 KO-
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THYECTBEHHBIX H KAYECTBEHHbIX OIpaHMYEHHH, OTHOCALMXCA K IKOHOMMYe-
CKOM , 9KOJTOTHYCCK OH, TEXHHUYECKOH H IIpYTHM chepaMm.

Pemenve 3agau Takoro Kjiacca NpebABIIACT BbICOKHE TpebBOBaHMA K
KayecTBy MHGOPMALIMOHHOTO OBCIYXKHBAHHA, KOTOpOe Moser ObiTh obec-
NeYeHO TOJIBKO MyTeM 00pabOTKH ¥ aHaIH3a GOJIbUIMX MAacCMBOB HHdoOpMa-
mid Ha IBM. OpHMM H3 BaxHEHIMX KOMIMOHEHTOB HH}OpPMAaIMOHHOTO
oDecreyeHHs 3alayu yNnpaBJeHHAs W NPHHATHA pelleHHH B cucreme MuuBoa-
x03a CCCP monxken crate MelMopaTHBHBIA KajacTp.

Mennopartueibid kagactp (MK) — 2T0 cHcremMaTH3MpOBaHHBIH, NOCTO-
AHHO [ONOJTHAEMBbIM W NMEPHOOHYECKH YTOYHAEMBIH CBOJ JaHHBIX O COCTOA-
HHM 3€MelTb MEIMOPpartMBHOIO ¢GoHga, 0 BHOAx M obbemax NpPOBOOMMBIX
mentHopaii. Obvexktel MK — MenMOpaTMBHBIE CHCTEMbI M 3eMJIM METHO-
paTUBHOIO dokna.

KajacTp HMeeT MepapxuyecKyw CTpPYKTYpY — HanGollee NnonHbid 00beM
HHOpMALlHK HaKaIUTHBaeTCA HAa HHxHeM (JIOKaJIbHOM) ypOBHe, a HH¢opMa-
UHA BEPXHHX YpOBHEH, KaKk NpaBHIO, I10/Iy4yaeTcs B pe3yJibTaTe aHalIH3a
H arperatipoBaniA ©GazoBbIX [JaHHbIX, COBHpaeMbiX 110 0BIacTAM B paspese
XO3AMCTB M aJMHHHMCTPATHBHbIX panoHOB. Haubonee BaxHaa yacth HHPOpMa-
mMOHHbIX (oHaoB MK HMKHEro ypoBHA — XapaKTepUCTHKH NpPHPOIHOM
Cpelbl, NOOpPasAc/iAKIMECT Ha CIyAeiolMEe KpylHbie OJOKH: KJIHMaTHye-
CKHHM, [0YBEHHbIH, TIHMOPOJOrMYECKHH, IMIpOreosiorMueckui, reoMopdoino-
FHYECKHH, HHXEHEPHO-TEOTIOrMYeCKHH H DHOJIOrHYeCKHM,

OcxoBHas macca uHpopmaimu MK [0JIKHa XpaHMTbCA B aBTOMATH3H-
POBaHHOM DaHKe JJaHHBIX, TAK KAK TOJIbKO TaKHM 00pa3oM MOXHO Ha CO-
BpEMEHHOM ypoBHEe ObecneuwdTh cHabkeHHe INJIAHOBBIX, NMPOEKTHBIX M IPYTHX
OpraHM3alMM, NMPHHMMAKLIMX yYyacTHe B Ipolecce YIpaBleHMA H IIPHHATHA
PeLLCHHHA, MOJIHOH M aocToBepHOH HHbopmaumei. U1s HauGonee MoJHOro
YAOBJIETBOpEHHA MHQOPMAIMOHHBIX MOTPeOHOCTEeH, BO3HHKAWIUMX B Npo-
Hecce ympaBJicHHA M NPHHATHA pPELICHHH, cO3[jaeTca .ABTOMAaTH3HPO-
BaHHasi HWHQOpMALlMOHHAA cMCTéMa BejleHHa MenuopatMBHOrO Kagactpa
(AUCMK).

KoMiiekcHoe paccMOTpeHHe BOMpOCOB paspaboTkH 6a3 JaHHBIX UIA
ABTOMATH3IHPOBaHHOM cHctembl MK 10 HacTosero BpeMeHu He sIBJISANOCH
MpeAMeTOM CHEUHAIBHOTO HAYYHOTI'O HCCITEMOBAHUA,

Hauborree BawHbIM JTan cospganusa Mertomuyeckux ocHoB AUCMK —
pa3paboTka HMHQOpPMALMOHHOH cTpyKTypbl. WHdopmaumoHHas CTpyk-
rypa AUCMK onpenenserca riaBHbIM 06pasom aByms (aKTOpamu:
OpraHU3aMOHHOH KoHuemmedn MK ¥ (yHKUMOHATIBHEIM Ha3HAUEHHWEM CH-
CTEMBI.

AUNCMK npennasHavena [uia HakolleHusA H 06paboTku uH(popmaikn 06
obbekTax MK - MeIHOpaTMBHBIX CHCTEMax M 3eMJIIX MeJIHO paTHBHOrO
Gonpma -~ n obecneumsaer ciejayiowme (PYHKIUMH: OpPHEHTALMI0 IOJIb30Ba-
TeJIeH B NpEAMETHOM OO6/IacTH Ha KOHLENTYA/IbHOM ypOBHE M B 6a3ax [IaHHbIX;
noMoL B popMHPOBAHHH 3aMIPOCOB; KOJIEKTHBHBIN IOCTYI B [IHAJIOr OBOM
pexkMMe W1 GOpMMPOBAHHA 3allpOCOB W MPOCMOTPa OTBETOB; CO3/1aHHE

bGaHKa nons30BateNie M reHepalmio OTYETOB,
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Puc, 1. Crpykrypa AMCMK

[lpy npoeKTHpoBaHMM CTpyxTyphl M opraHmsaumu AUCMK (puc, 1)
Ob1s1 BbIOpaH HHTEr PUPOBAHHbBIH MMOAXO0 K CTPYKTYPHOH OpraHH3alHu HHeop-
malMH (KoHuenuus OGaHkoB gaHHbix), OCHOBY 3TOro nomxojaa COCTaBiIAer
HE34BHCHMOCTb CTPYKTYPHOM OpPraHM3aliMy BceX [aHHbIX paccMaTpHBaeMOH
MpeAMETHOH OBIIACTH OT HHGOPMALHOHHBIX NOTPEDHOCTEH GYHKUHOHAIbHbIX
3agay. Beibop noaxona obycioneH cneltMGHKOH 3a[1a4 MPHHATHA PELLIEHHH —
MCHOJIL30BAHHE HEHANpaBJAeHHOH HHGOpMaUHH, BOJIbILAA [1071A HET paJHIHOH-
HBIX 3ajiay.

B kauectBe GazoBoro maremarnyeckoro obecrieyenus AUCMK ucnosib-
30BaHa HMHOPMALHOHHAA [AOKYMEHTAlbHO-paKTOrpaguuecKas CHCTEMa
ACITUIL-S.

OnMH M3 Ba)KHBIX MPHHUMIIOB, jJexawmi B ocHoBe AUCMK, — aBTromartu-
sauma cbopa HHPOpMaLMH, Da3KMPYIOIAACA HA BO3MOXHOCTH HCIIOJIb30BaHMA
Y3KOCHEUMATH3HPOBAHHEIX DAHKOB HaHHLIX CcMexHbIX OoTpaciied. CornacHo
YTOMY [pHHUMIY fojacucrema ,,BBoa’™ npeacrasisier cODOH COBOKYMHOCTH
cuctemubiXx cpeacts ACIIMIL-5, npegHasHaYeHHbIX UIA CTPYKTY PH3alUHH M
BBOJIa MHpopMauuu B 0asbl [laHHBIX B COOTBETCTBHH C OpraHM3allMOHHOH
kouuenumen MK, a Takxe nporpaMM-KOHBEpTEpPOB, I1peo bpa3yolmrx HHOp-
MallMio BHewHHX 6a3 [JaHHBIX B’ aHKETHO-NO3HMUHOHHLIH dopmar. Kaxnomy
BHelHeMy HMCTOuHHMKY MHbopmaumy B AMCMK coorBercTByer cBos Ba3sa.
,,BBOA" Takke npejycMaTpHBaeT pexHM ,pyuHoOro’’ BBO/IA [IaHHbIX, COOpaH-
HBIX HHAMBHAYAJILHO [UIA Ol pe/le/IeHHOH 3alavyH.

[lopcucrema ,,CuHTe3™ peaiH3yer cilellylolHe PYHKILHH

1) ynpaBneHHe Ga3aMM [daHHbIX M MNOHCK HHGPOPMALMH 110 3ampocam;

2) cuHTe3 MH(OpPMALMH, MMOTY4eHHOR W3 Pas/IMYHbIX BHELIHHX HCTOMHM-
KOB JUIfl COCTABJICHHMS LEJIOCTHOH KapTHHBI 110 3aIIpocy [10JIb30BaTeNIA;

3) MaHMnyJIsilUMA JAHHLIMM C MCMOJIB3I0BAHHEM CEMAHTHYECKHX OTHOILLE-
HUH Ba3bl 3HaHHH 1A obecrnieveHHs AOTNONHHUTENbHBIX ,,HHTE/UIEK TYAIbHbIX
BO3MOMXKHOCTEH CHCTEMBI;
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4) obecrieyerne pPexuMa BBINOIHEHHA NPHUK/IAAHBIX 3a[1aU, XpPaHALHXCH
B DaHKe MO[IeJIeH.

Baza sHanuit AMCMK opranusoBana mis XpaHeHHA [0JIe3HOH HHGOp-
MalMH, COOpPAHHOK M CHCTEMAaTHM3HPOBAHHOH B NpoOlecce cO3[aHus HHGOp-
MalMOHHpX cTpykTyp MK, no He HCnosib30BaHHOH NpH paspaborke cxem 6a3
HaHHbIX: TAOJIKILE, cOepAaMe 0D00IIaIIMEe HA3BAHMA [UIA Ol peleSieHHbIX
YMCJIOBBIX [THAIA30HOB 3HaYeHHMH nokasartess; Mopdonoryyeckue tatuiuui,
onpeaelfliHe eMAHTHYECKHE 3aBHCHMOCTH MEXKY pa3iHYHbIMH IOKa3a-
TeIAMM; PEKOMEHIY€EeMble MEeJIHOPATHMBHbIC MEPONPHATHS, YIIyulUaroui1e
YCIIOBMA UTsA [aHHOTO [l0KasaTelld; TAaOJMllbl ONTHMAIbHBIX 3HAYEHHH I0-
Ka3aTesA [UIA OMNpeNes1 €HHbIX CEJIbCKOXO3AHNCTBEHHBIX KVIbTYP.

BhiABNeHHbIE H2 OCHOBE ITHMX Tab/IMIl cCeMaHTHYeCKHE OTHOLLIEHHA MEXIy
nokKasareiamy 6as JaH HbIX C1y>KaT o0bekTaMu Gaswl 3Hanuin AUCMK.

JononuuMTenbisie |, HMHIGUIEKTyalibHbIe  (YHKIHH, MO3BOJIAIOLLIME YCTa-
HaBJIMBATh COOTBEICTBHE MEKIY UYHCIIOBBIMH H JIMHIBHCTHUECKHMM 3Have-
HHAMH: HCKATh HHPO pMaliiio 1O ,,pa3MbITBIM’ 3aMpocaM, BbI1aBaTk COBETHI
M0 PEeKOMEHILYEMbM MEIHOPATHBHBIM MEpPOIPHATHAM, PacIUMpATL IHAana-
3o nonssoBartenek AMWCMK. Kpome Ttoro, cnocoGHocts rnipeicrasnsrsh
HETOYHbIC JAHHBIE H MaHUNYJIMPOBATH MMM J1ACT BO3MOXHOCTbH HCIOJIb30-
BaTh AUCMIC 11 co311aHUs 0CHOBBI IKCNIEPTHOM CHCTEMBI,

[ Hawano meanors
"‘ Bubop pexotma [
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Puc. 2, CrpykTy pa nojicucTemst ., Beison™
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Bsaumoneiicteue mnosnp3osatens AWUCMK ¢ momcucremon ,,CuHres”
OCYUIECTBIACTCA B MHTEPAKTHBHOM peXHMe CpPeiACTBAMY NOLACHCTEMBbI ,,Bhl-
poj1”, KOTOpasa ofecieudBaeT [OHATOTOBLIH AOCTYI, HHTepdEHC C 3daJ1da4aMH
MOJIb30BaTENA, reHe paLHio OTCHETOB.

[oncucrema . Brioa™ (puc. 2) peanmu3yer [AMAJIOrOBbIH HHTEpdenc
KOHEUHOTO MOJIb30BaTes sl ¢ 6a3aMM HAHHBIX W MPOrpaMMHBIMH PECypcamMHu
AUCMK. Ilpu co3panuu MOACHMCTEMbI HCNOJIB30BAHbI OCHOBHBIE BH/IbI /1HA-
7ora B pPeKMMAX ,MHMIMATOpP-CHCTEMA” M MHHIMATOP-TIO/Ib30BATE/Nb
BONPOC — OTBET; BBOJ AMPEKTHB (KOMIHZ); MaHHNYJIHpOBaHHWe TabmHLa-
MH: BbIGOD aJIbTEPHATHB M3 ,,MeHI™, & TaK>Ke MX BO3MOXKHbIe KOMOMHAIMK.

BajoBbiM MaTeMaTHUECKHM oDecCleyeHHeM CilyKaT A3bIKOBBIC H TpO-
rpaMMHBIE CPEJICTBA MOIAEPXKKH GO PMOOPHEHTHPOBAHHBIX CLUEHADHEB [1Ha-
nora uadopmeucrem ACIIHAIL-S.

Konuenuua AUCMK He Tpebyer c/OKHOIO OpraHM3alHOHHOTO obeciie-
yeHHA [UIA IKCIUIYATalMH, [IOCKONbKY (QYHKIMOHMpYyeT Kak Maker [pH-
KJIaIHBIX [1POrpaMM.

AUCMK npegHasHaveHa U1l HCIIONb3OBAHHA B HaYYHO-MCC/IEI0BATEIb-
CKHX H MPOeKTHbIX MHCTHTYTaxX cuctembl Munponxosa CCCP u spiiserca Ha-
30BOH MO/ENbIO, JIETKO a/lalTUpPYeMOH Ui perdoHa, oOc1y XKHBaeMoro aaH-
HbIM HHCTHTYTOM. [IpHMeHeHHe CHCTeMBbl TO3BOMKHT MEPEHTH HAa KAuyeCTBEHHO
HOBBIH ypoBeHb ofecrieueHus TONb30OBATENIEH CBOEBPEMEHHOH, IOCTOBEPHOH
H TOYHOH MH(}O pMalHeH.

YIK 626810

HOPMWPOBAHUE KAYECTBA BO/[bl
B UCTOYHUKAX OPOLUEHUA NUTOBCKOW CCP

P. I. AKCOMAWRTEHE, kaHawmaaT cenbCKOX03AWCTBEHHbIX Hay K
K. M. TARFANWUC, kanpupat reorpaduueckinx Hay K
K. A. MAPLLYNTAHEHE

flutosckull Hay4YHo-UCCNEd08aTeNLCKUU UHCTUTYT
2UOPOTEXHUK U U Menuopayuu

Iina teppuropuu JlutoBckoit CCP xapakTepHO H30bITOYHOE YBJIAXKHE-
HHE BCIeJCTBHE I[IpeBbIllIeHUs aTMOCQEpPHBIX OCAAKOB HaIl HCIIApEHHEM,
TpaHcnHpauuedn ©H uHwibTpauxer. M3b6piTOYHO YyBIAXKHEHHbIE MMOUBBI CO-
craBnsior 3613 teic. ra, win 558% teppuropuu pecny@imuku. [losromy
0CHOBHBIM METHOPaTHBHLIM MepONpHATHEM SABJIAETCA OCYIIEHHE.

B HacroAuwee BpeMs HMHTEHCMBHO ocyuieHo 779% donia mnepeyBiax-
HEeHHBIX 3€MeJlb.

He paBHOME pHOCTb MOCTYTUIEHHS M PacXOfid BJIard 10 rofam W BHYTPH
BereTallHOHHOTO MepHOjia IMPHUBOIMT K TOMY, YTO CyMMapHOe HCMapeHHe
B OT/e/bHBIC MepHoabl roga Oonblile KOTHYECTBA BBINANAMIMX OCANKOB.
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3a MaH — aBrycr pacTeHHs, 0COOSHHO OBOLIHBIE KY/IbTYPbl H MHOTONETHHE
TPaBbl, YaCTO MCNBITHIBAIT HEOCTATOK Biard. LA nojagepxavuAa oNnTHMaltb-
HOH BJI&XKHOCTH B o1eribHuie ro bt Hegocrtaer 1000...230 mm. B 10 ke Bpems
HaGITI0/1aeTCA U3DBITOK TEIUIOBBIX pecy pcoB.

YpokaHHOCTh ITHX KYIsTY P B 3aCYLUTMBBIE rObl 3HAUHTEJIBHO CHHKA-
erca. [loaromMy npr HasTMWH Te XHHYECK KX BO3MOKHOCTEH M IKOHOMHYECKOH
LeJIECOODPA3ZHOCTH NPU MEHAKT [ABYCTOPOHHEe pery/iMpoBaHHe BOJHOTO pekH-
Ma 110YB, CTPOAT OCYLLIMTEIbHO-Y BIAXKHHUTE/IbHBIE MEJIHOPATHBHBIE CHCTEMB.

Opolsae Mbie 3eMITH B pecity Ormike 3anuumarot 40 Thic. ra, UTO COCTaBiAeT
B cpeateM 0.8% obuwer 1eppuropui. OCHOBHOH ClOCOG OpOLICHHA — [OX-
nesaHue. [TpumepHo %/3 3THX 3e Mesib 3aHATO 1TOZL KY/IbTY PHBIMH [1aCTGHILIa MK
M CeHOKOCAMM M '/3 — 110 OBOLIE-KOpPMOBBIMH CeBOOBOpoTaMu. OKOIIO
5 ThIC. rda MHOTQNeTHHMX TB OPOUIAIOT XHBOTHOBOOYECKHMM CTOKaMM, 4
Ha 35 ThIC. ra [Uif OPOLLIEHHA HCTIONBIYIOT MAUTOMMWHE pA/IM30BAHHBIE 11PH POJL-
Hble BO/Ibl pEK, 03¢p H BOJI0XPAHHITHIL.

B 13% wmccnenopaHHbIX BOJL MHHE palIM3ailMa cocrasnger g0 550 mr/n,
B OCTAIbHBIX He npesbriuaer | r/n. CoorHowenue Ca**/Na* stux Bon 3naum-
TeJIbHO Bbille 2. MCKITIoueHHe COCTaBjisieT BOIA Haubosiee 3arpA3HEHHbBIX
pek pecnybnukH — Hamyhaca, Hepue, Kysnsne, rae 310 cooTHOLIEHHE paBHO
1,2...1,5, yT0 103BONIAET OTHECTH ITH HCTOUHMKHU K BTOpPOMY KJ1accy Opolile-
Hua (1o knaccupukaumu C. 5. Be3zmiuHon).

OpocurenbHan Bojxa pecny BJIMKH BIOJIHE YJIOB/ICTBOPHTE/IbHA M MO CO-
otHoweHuio Ca**/Mg**, u no comepxkannio HCO3, Ca** u Mg?*. Cpennee 3ua-
yeHue pH 3a BereraMOHHLIH NMEPHOI B OPOCHTENIbHBIX BONAX peciyfuKu
MeHsAeTcA or 7,5 10 8,5, B OTAENbHBIX CIIy4aaXx OHo gocruraet 9,02, Ho 3710
HEOIIACHO UTA KHCIBIX TIOYB, Mpeotnagarowux B pecnytiuke. Tonbko minA
PAHOHOB ¢ THIIHYHBIMM [IEPHOBO-KapOOHATHBIMM [OYBaMH HYXKHO OoJiee
CTpOroe pernamMeHTHpoBaHue no oTHoweHuw Kk pH.

TemnepaTypa noBe pxXHOCTHLIX BOJI KAK B Hauaje, TaK H B KOHIE Bere-
TAHOHHOIO IMepHoia pe Ko gocturaer 15°C; oHa paBHa TeMIepary pe NoYB bl
WIH I1peBbIllIaer e¢ Ha 1 6..34°C. TonbkKO B BOCTOUYHOH YacTH pecnyQiiHKH,
ra¢ JUTA OpPOLUEHHA CEJTBCKOXO3AMCIBEHHBIX KYJibTYpP HCMONb3YIOT BOMIY M3
pyces1 peK, MUTAWWMXCH X0N0HOH IpyYHTIOBOM BOJIOH, OpOLIEHHE LEieco-
00pa3HO NpeBOIMIL B  ONpeAESIEHHOE BpeMA CYTOK, 4YTOObl YMEHBIIHTb
PasHULLY MeXIy TeMiepaTypaMu roussl # Boabt (2...3°C).

Mis BceX MOBepXHOCTHHX BOJ pecnyOIMKH XapaKTepHO OB bIILIEHHOE
Co[le p’KaHHE OPraHHYeCKHX BELLIeCIB TYMYCOBOIO IPOMCXOXEHHA. IT0
0DycrioBnMBaeT M [0BOJIBHO BhICOKHe 3HayeHus BITK; opocurensHbiX BOJL,
KoTopbie Konebnwica or 1,710 7.2 Mmr O, va | 1 B BONOXPaHHITHILAX H OT
2,38 no 39,7 mr O; Ha | 1 B pekax, U3 KOTOPBIX HEKOTOPbIE CHIIBHO 3a-
rpA3HEHbl [1pO MBILLIEHHbIMH CTOK A M.

KosnnuecTBO uMHKA M MeM B OPOCMTENBHBIX BOJAX HEBEJIMKO — He
MpeBbILLUAET THICAYHOH IIOJIH MI/IT W cooTBercTBeHHo paBHo 0,4 M 0,9% no-
NycTHMOH HOpMbl. [louBsl pecny@iMkM He ©OOrarbl MHK pO3JIeMeHTaMH,
1OITOMY NpH OpPOUIEHHH OHH MOJIYYalT HebOJIBLUYI0 4YacTh peKOMEHIyeMOH

T0K O PMKH.
172




KoHueHTpauus »ene3a B UCCIEJOBAHHbBIX NMOBEPXHOCTHBIX BOdax JIMTOB-
ckoii CCP menserca or 0.23 mo 4,5 mr/a. KonnuecTtBo Kejie3a, 1peBblILUAI0-
liee HOpMY, JONYCTHMYK U1A OpocHTENnsHbIX BoA — 5,0 Mr/mn, oGHapyxeHo
B HEKOTOPBIX Mpodax K3 peK, 3arpA3He HHbIX CTOKAMH.

Konuenrpauua NO; He3nauutenbHa H coctasnser 0,7...3,4% npenenbHo
0Ny CTHMOH HO pMBl.

M3 BeuwecTB, colepxaHde KOTOpPbIX B BOJME JONYCTHMO B MHK POKOJIH-
yeCcTBaX, B peKax pecnyOnukuH OOHApYXEHO HajiMuHe CBHMHIE, (heHOIOB H
CIIAB.

KOHUeHTpauMa CBHHUA [1a)K¢ B 3arpA3HEHHBIX [1POMBIILJIEHHBIMH CTO-
KdMH BOJdX HE MpeBbILIAET COTBIX [OJIEH MI [N, 4 3HAUMT, IONY CTHMOH 15
O pocHTeNnbHbIX BoA HOpMbI 0,2 Mr/I.

Copepxanue ¢eHonoB B 40% HcCnelOBaHHBIX BOJl TpeBBIIIAeT Iipe-
fdenbHo ponycrumyro xouuentrpanuio (0,001 mr/n) u mensierca or 0,001
go 0,003 Mr/m pake B BOJe M@IBIX peK M BOOOXPAHWIMIL, KOTOPbIe He
3arpA3HAIICA NPOMBILUIEHHBIMH CTOYHBIMM BoJamu. Yacrtes deHonor B
MOBEPXHOCTHBIX BOAAX MPUPOIHOTO IpOMCXOXIeHHA oOpasoBanach B pe-
3YJIBTATE TPOLLECCOB Pa3lIOMEHHUA JIMCTBER, I PEBECHHDLI; MONABILUHE B MOYBY
B YKd3aHHBIX BblllE KOJHYECTBAX OHH OyayT mMeraBo/iM3MpOBaHbBI [TOYBEHHBI-
MH MHK pOOpraHH3IMaMH.

[lo nanHbiM JIMTOBCKOTO pecny BIIMKAHCKOrO YNpaBleHMA [0 THIpO-
MeTeoposioruu 3a 1987 r., Mak cHMAIbHOE COIe pXaHHe HETEPreHTOBR B peKax
pecnyIHKH (BOJa KOTOPBIX MCHONb3YyeTcA IUIA OpPOLIEHHs) He TIPeBBbIlIaeT
0,049 mr/n (mpenensHo ponycrumas koHmentTpauua CIIAB B Bopoemax
CAHUTAPHO-OBITOBOIO M pblBOXO3sicTBEHHOTO Bogonosnb3oBauua 0,1 mr/n).

[omrexar HOPMMPOBAHHMIO M YACTOMY KOHTpOJI0 OaKTepHOJIOrHYecKHe
MOKAa3aTeNNH MpeXxIe BCero B BOJAX, HCIIONb3YEMbIX JIA OpPOLLUEHHA OBOLIHBIX
KyiabTyp. KolHHHIEKC B NOBEPXHOCTHBIX BOIAX PE3KO MeHAETCH, 0CoBeHHO
B peKax M BOOOXpaHWIMLIAX, 3ar pA3HE HHBIX TTPOMbIIIIEHHBIMM CTOKAMH WITH
CTOKaAMH C T PPHTOPHH XUBOTHOBOIYECKHX (DepM.

3a BereralMOHHbBINH MMepHO ¢ OPOCHTEIBHON BOJIOH B MOYBY B CpelHeM
nocrynaer, kr/ra: NO; — 9: K" —25; Na* — 89: Ca** — 150; Mg** — 76:
SOi~—116; Cl=— 61; HCO; — 455.

OnacHocTh HATPHEBOrO, MArHMEBOI0 OCONOHLEBAHHA WIM Pa3BUTHA
MpOIEcCOB Coao0bpa3oBaHUA TIpH OPOWEHWH TNPHPOOHBIMH BOIAMH BO
BJIAXXKHOM H OTHOCHMTE/IBHO IMPOXIAJHOM KJIMMaTe peclnyIHKH He3Hayu-
TEJIbHa. .

B ycnoBuax u3BbITOMHOIO yBIDXKHEHHA ¢ NpeolajiaHieM MPOMBIBHOTO
BOJIHOTO peXHMM4 NMPOHCXOOAT 3HAUMTEIIbHOE MepemMelieHHe BOOpacTBOpPH-
MBIX BELIECTB IMOYBbI, MOTEpA HX M3 KOpHeobOMTaeMOro ciios, BbIHOC TO-
BE PXHOCTHBIMM, [IpeHAXHBIMH U I'PYHTOBLIMH BOJIAMH.

BhIHOC BOZIOpacTBOPHMBIX BeleCTB [peHa)HbIM CTOKOM 0BycCI/IOB/IHBA-
eTCA B OCHOBHOM CTOKOM H XHMMYECKHM COCTaBOM 3THX BO[. JlpeHakHbIN
CTOK cocTapifer 25...45% roaoBoro Kondyecrsa ocaaxkoB. Ilpu opolueHuu
Ha CYTJIMHHCTBIX TOuBaX OH yBenunuuMBaercA Ha 30..70%. BoacoTrBeneHHe

cocraniser 5...10% norpetiae MO 1A OpoOLLIEHHA BO/bI.
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3a roj J[peHa>KHBIMH BOJAMH BbIMbiBaercd, Krfra: CI7— 17..95,
SO2 —41...120; HCO;-196...780; NO; -0,1..34,0; Ca** —75...213;
Mg?* — 11..64, Na+ - 3..22; Kt - 06..1,7; P - 05..038; C -
0,6...18.

XHMHYC CKHIif COCTAB [IpeHAXHBIX BOJ MpPH OpoLIeHHH H 0e3 OpoOlUeHHA
CYLLLECTBEHHO He pas3nuyaercA. BolpactaHue BbIHOCA TIPH OPOLLUEHHH 3aBHCHT
0T yBelH4YeH Hi JIpeHaXKHOT0 CTOKA.

BriMbIBaHKe BOIOPACTBO PHMbIX BELIECTB B TeUeHHe rojaa oOycCIIoBJIH-
BAETCH XOMOM /IPEHaXHOro CTOKa M ero oObemMom. 3HMMOH BbIMBIBaeTCH
29...45%, BecHon — 3,3..5,1, netom — 5,7...22,1, ocevio — 37,6...53,4%
BBIMBITOTO 3a rojl KOJIMYeCcTBa.

JIid coXpaneHHs [HTaTesIbHLIX BELUECTB B MOUBAX OPOIUAEMBIX H0XK-
[eBaHHEM JIYToB M nactbMiy HOpMbl MoOJIMBa, ¢ TeM urober He obpa-
30BWICA CTOK, He [I0/KHbI Mnpepbiuars 25..30 MM Ha MHHE panbHbIX
H 40..50 MM Ha TOpdAHBIX mnoYBaxX MNpH CcODIIOACHHH peXMMa Opo-
LLICHMA.

[lo gaHHBIM MCCEOBAHMIM, HA JIETKHUX W CpelHeCYITIHHMCTBIX MOoYBaX
cpeaiHas nMpubaBka ypoxas MHOIOJIETHHX TPAB OT OpPOIUEHHA COCTABIIACT
3,01 1/ra abBCcoNWTHO CYXOro BeLuecTpa,

Benyrcst McoieqOBaHWA ¢ BO3PacTaloLMMH HOpMAMH BHeCeHUA yaobpe-
HHH TIpH OpolueHHH MHoroneTHUX TpaB. Bapuautei: I — NyggPeo Koo I —
N270 PiooKi20 3 1 — NagoPiagK 140 - Cpemiue pannvie (19861988 rr.) ypoxas
3eJIEHOH MAacCChl COOTBEICTBEHHO [0 BapHaHTaM — TIpH OpolueHHH 58,7,
74,1; 76,6, Ha xoHTpone 52,4; 59,4; 62,6 t1/ra. Ilpubaska 6,3; 14,7 u
14,0 1/ra.

Ypoxait alcomroTHO CyXoro BelwlecrBa B cpeadem 32  1986-
1987 rr. no BapMaHtam mnpu opouweHuM cocrapaser 11,06; 1239,
13,00, Ha xontporte 996; 1086; 10,99 1/ra. Ilpubaska 1,1; 1,53;
2,01 1/ra,

He waGriromaercst cyulecTBeHHbIX pa3nuuvii B comepxaduu N, P, K B
KOpPMAax HY IIpH OPOLLIEHHH, HHU MpH yBeJIHUYeHHUH HopMm yaobpeHud. KoHueH-
Tpausa N — NO, nmpu nopbuueHs HOpM BHeCeHHA YHIOOpeHHH M ITPH Opo-
LLIEHHUH BO3PACTAeT.

Io cperium nanupim 19861987 rr., OHa COOTBETCIBEHHO COCTaBIIAIA
640, 1190, 2350 mr/xr Ha koHTpone ¥ 515, 1390, 2780 mr/kr npu opotue-
Huu. Otcioma BuaAHO, uTO npH HOpMe Nigo PiyoKigo cOlepkanne HMTpaToB B
KOpPMax npes billldeT K putHieckoe 3navenne (0,2%).

CosmecTHbiMH HcenefopaHuami JInTCXA, JlnTHUHW3a u JIntTHUHUT'uMa
onpe/ieneibl PAlHOHAJIBHBIH PEeXHM YBIIaXKHEHHUA, HOpMbl BHeCeHHA ya00e
PEHHH, NOATOTOBNEHBI TEXHONOTHH KOHTPOJIA 34 YXOOOM H HCMOJIb30BAHHEM
OpOLUAEMBIX JIYIOB M 11acTOHuL.

OnHako B OONBLLMHCIBE XO3AUCTB peciy OJIMKH 11pOJYKTHBHOCTE OpO-
laeMbIX KYJIBTYPHBIX JIYTOB M NacTOMIL CpaBHMTeNnbHO HHM3KaA. Ecnu BO3-
MOXKHas ypOXIHHOCTb, [IOCTMraeMas Ha ONBITHBIX YYACTKaX, COCIaB-
aser 80..100 1/ra xopm. en, TO B [(POH3BOLCTBEHHBIX YCIOBHAX
50...601/ra.
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YIIK 626.810

3ABUCUMOCTb YPOXAA CENbCKOXO3ANCTBEHHbLIX
KYNbTYP OT KAYECTBA OPOCUTENTBHOM BOAbI
HA MENWMOPMUPOBAHHBLIX MOYBAX APMAHCKOW CCP

B. H. HYPUOAXKAHAMH, KaHanAaT CenbCKOXO3AUCTBEHHBIX HAYK
HHH noveoeederun u azpoxumuu Mocazponpoma Apmanckou CCP

OrpaHuyeHHOCTb BOIHBIX PeCypcoB pecnyGiIMKH B 3HAUHTESIBHOH Mepe
PerIaMEHTHPYET PAa3BHTHE OPOILAEMOr0 3eMIIEJeNIUA K MHTEeHCHGHUKALHMIO
pabor nMo XHMHYECKOH METHOPAlHH COJIOBBIX COJIOHILOB-COJIOHYAKOB Apa-
pPaTCKOH paBHHHBI.

B yka3aHHBIX YWIOBHAX PpaUHOHAJIBHOE HCMO/b30BaHHE HMEIMXCA
M NOMCK HOBBIX BOIOMCTOYHMKOB CTAHOBATCA BaXXHOHW HAPOJIHOXO3AHCT-
BEHHOH 3a/1aueH.

Mcnons3oBande pasfiHuHbBIX Tpynmn BO[A UIA OpPOLUEHHA H ITPOMBIBOK
CBA3BIBACTCA C COOTBETCTBMEM HX COCTaBa BBIPADOTAHHBIM K PHTEPHAM,
HAapyLUeHHe KOTOPhIX BedeT K pe3KOMY [AJIeHUI0 YpPOXKAHHOCTH MJIH K BTO-
PHUHOMY 34COJIEHHIO TTOYB.

Takumu rpynnamMu BoJ JUIS perHoOHa ApaparckKod paBHHMHBI (B MOpsaake
y ObIBa 0LIeH MPHIOJHOCTH COCTABOB) ABJIAIOTCA: peyHbie, apTe3HaHCKHe, cyb-
apTe3MAHCKHE, [IpeHaXKHbie (M3 CKBaXKMH BePTMKAILHOTO JIpeHaXka) M KOoJI-
JIEKTO pPHO-ApPEHAXHBIE . HEthIE HETBIPC TPYIINbLI BOMI De3 Kakux-Jiubo orpd-
HHYCHHH H HETAaTHBHBIX MOCJIC[ACTBHH MCNOMB3YIOT NMPH OPOLICHHH H NpoO-
MbIBKaX. Cneayer OTMETHTb, YTO B CHIIY OOJIBILIOH C/TOMCTOCTH ApapaTcKoH
PaBHHHBI 110 BEPTHKAJIBHOMY NpOQHII He MCKIIIOYEHbI CIY4YaH, KOraa Ipo-
MBIBHbBIE BO/IbI YEPe3 rHAPOIeOIOMHYeCKHE ,,OKHA™" 10AINMTbIBAIOT MO3EMHbIC
cyDapreadaHcK e BoAbl (ABJICHHE, HA3BAHHOE HAMH BTOPHUYHOH MEJTHOpPATHB-
HOH HaMopHOCTHI0 B OTJIMYHE OT H3BEeCTHOH BTOPHYHOH MPPHIaLHOHHOH
HAMOPHOCTH, BO3HHMKAKIIEH TOMBKO OT NpodWILTpaUHH OPOCHTEIbHBIX
BOJL).

EctectBeHHO, 4TO 3TO BeET K BpeMeHHOMY (/10 OKOHYaHHA MPOMBIBOK)
VXYAIIEHHI0O MX HPPHTALMOHHBIX Kauecrs. B 3TMX OTHOCHMTE/IBHO peaKHX
CIIYHYaAX HCIMOJIb30B4AHHE C}’ﬁﬂpTEZ]WdHCKHI BO CBA3bIBACTCH C HCMMPEMEHHBIM
KOHTPOJICM HX COCTaB4d.

Cocrag mocieHed rpyiinbl NOABEPKEH H3IMEHEHHAM BO BpeMEHH B 3a-
BHCHMOCTH OT pAja $axkTOpoB: XapaKrTeépa HAMOPHOCTH TMOA3eMHBIX BOI,
HHTEHCHBHOCTH [POMBIBOK , Pe)XHMa O POLUSHHS H TapaMeT POB JIpeH.

HUcnonb3oBaHie KOJUIEK TOPHO-APEHAXHOr0 CTOKAa OrpaHuuMBaerca crie-
HHUGHYSCKHMH THAPOTe0JIOr0-Me/THO PATHBHBIMU YCIOBHAMM perdoHa. B nep-
BYI Ouepeilb MCMOIb30BAHHE [PEHAXKHLIX BOA 00yC/I0BIeHO MeXaHHYCCKHM
COCTABOM IIOYB;, OJMH K TOT XXe COCTaB MOXeT ObiTh npuemiieM JUIfA MOYB
C JIETKHM MEXaHHYECKHM COCTABOM H HEMPHTOOHBIM UISA  THXE/IbIX
[OYB.
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Jndde peHumMaMa  OCHOBHBIX IpYNI BOJ ApapaTCKOH paBHHHBI 10 HX
MPUTOAHOCTH IUIA MEJIMOPaTHBHBIX liefiei (MpoMbBKa, opolreHxe) Obuia
BBITTOJIHEHA TIO Pa3THYHBIM ONEHOYHBIM K PHTEPHAM : K03 PHIHEHTY HOHHOTO
obmena SAR, xnaccupukauum BHUHUI'nMa, uppuramuonsomy kospdu-
LHEHTY.

101 pAL OUEHOK [PUrOJHOCTH OCHOBHBIX TpYMIT BOJ COCTaBJIeH [10
cpeiHeMHOTOJIeTHHM aHHbBM (cM. 1abuimnuy ). OGwas MuHepaJiM3auusA, Co-
OTHOLLIEHHE MOHOB B COCTaBe pedHbIX, APTe3HAHCK KX, I peHaxHbIX Bo (Bep-
THKAQJIbHBIA JIpeHax) He BLI3BIBANT 3aCONEHHMA WIH OCONOHIEBaHHA MOYB
IpH MX HCIIOJIb30BAHMM 14 opolueHusa. [lepspid cocTaB OTHOCHICA K Ha-
YaTbHOMY [1€PHOAY MPOMBIBKH IMOYB, BTOPOH — K 3aKJTIOUHIC/IBHOH CTA/IHH.
HanbHeHuee pailbaBjieHHe ApeHAXKHBIX BOJ, IPOHCXOAsAILEe B KOMIEKTOPE,
NpeB paul@eT CTOK B IPHrOAHBIH 1A HCHONB30OBAHHA B MEJIMOPATHBHBIX
menAX. [lporHossl OTHOCHTEIBHO BepOATHOCTH 3aCOJIEHHA MIIH OCOJIOH-
[EBAHMA [IOYB, [OCTPOEHHBIE HA OCHOBE [epewiCIIEHHHX KPHIEPHEB,
B OCHOBHOM  fnaronpustHbl W MNOATBEpPXKOEHH JIAHHBIMHM  NOJNEBbBIX
ONBITOB.

ITonuBbi, nNpoM3BeCHHbIE XJIOPHIHO-CY/IHPATHO-THAPOKA pOOHATHBIMH
BOOAMM [IpeHAXHOIO CTOK3a H pevHoH BOJIOH, OOGeCII€UWIH OJIMHAKOBY IO
YPOSKAHHOCTD CceHa JitouepHsl B 1ipegenax 17,0 1/ra, XOTA, KAK BHIHO M3
NpHBOIHMBIX COCTABOB, MHHEPAJTHIAUHA APEeHAXHOI0 CTOKd BJIBOE BBILIEC
peuHoro. l[IpHMeHeHHBbIE KpHTEPHH MPUTOJHOCTH KOHCTATHPYHOT MpeHMY-
WeCTBO cOCTaBa peyHbIX Bod. HHBeiMpoBKY M0 KOHEYHbIM OOBEKTHBHBIM
YPO>KaHHBIM J[IaHHBIM CJIe[lyeT OOBbACHHTE MPOMBLIBHBIM PEXHMOM OpOILIEHHHA
B ClIyude MCIIONB30BAHMA BOJ KOJUIEK TOPHO-APEHAXHOTO CTOKA Ha (oHe
CTaOMITBHO (P YHKUHOHM pYIOLLeH A peHakHOH CHCTEMBI.

XuMHYeCKHi COCTas OCHOBHBIX IPYNN BOA ApaparcKoil paBHHHBI, MI-IKB/I

pH cones, (0 Gut.) (o

Cymma | COy | HCO, 2 b SO, | Ca” | Mg™” | Na+K ] SAR
rin pa3H.)

Peunsie s oomi
1,90 0576 0,60 5,00 3,00 3,02 395 3,05 4,02 .21
Apresuanckue 8oont
8,20 0,256 1,20 3,20 1,20 140 1,70 1,10 3,00 2,5
Bodul gepruxkairbro20 Openaxa
8,00 0522 0,80 3,40 2,90 0.85 2,50 2,00 2,65 2,8
Hpenaxubiii cTox

8,90 6,988 680 16,60 42,60 5060 545 28,05 76,30 22,3
8,10 1,784 2,40 8,90 6,60 14,02 4,10 9,30 16,12 6,2

Koanex ropHro-dpeHaxmsiil CTOK
835 1,088 2,00 7,10 5,30 6,53 3,85 6,10 8,98 3.7
Ipynroasie eoodbi
8,70 1,856 8,80 26,80 3,90 2,7 09 1,55 30,42 274




Bmecte ¢ 1eM HeOOXOAMMO OTMETHTb, uTo BOJee uem 2S5-JieTHUH ONBIT
MCITOJIBIOBAHMA PAaTHUYHBIX 10 COCTABY TrpYINl BOJ JUIA OpPOLUEHHS W Ipo-
MBIBOK, HAIOIMH OCHOBaHHME JUIA TPOBEPKH CTCNEHH MPUMEHHMOCTH CYy-
MEeCTBYIOUIMX MHOTOUHCJIEHHBIX KPHTCPHEB TMPHIOJHOCTH COCTABOB [UIA
MEJIHOPATUBHBIX 1I€JIEH, YKAa3blBAeT KakK Ha BoJibliyi0 pasHOpPEeUHBOCTD
NPOTHO3HBIX OLECHOK, TAK M HA MX HECOOTBETCTBME (QAKTUYECKMM [10JI0-
HEHHAM.

YKkazaHHOe OOBCTOATENILCTBO CBHUJIETE/ILCTBYET O MHOTO(QAaKTOPHOCTH
CHCTEMBl ,,BO[lda — MOYBA — pacreHHe” U HeoOXOMMMOCTH HayuyHoro ob6oc-
HOBaHMA TNMPHMEHHMOCTH CYLUECTBYIOLUMX CHCTEM OlIEHKH KauecTBa OpPOCH-
TeJ1bHOM BOJIbI B YcnoBHaAX Apmanckon CCP.
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HureHcHDHKAUKMA NPOUCCCOB CAMOOYMLLCHHMR B MA/ILIX PeKax NpH CHHKCHHM
roxcuinoctd cGpocHbix pon. [Jybosa H. A., Boaux JI. H., F'onraps 10. B. .
Hosble HHXeHepHble MeTOMbl perynnponanuu KavecTsa Bousl B pexax. Koea-
nfnn'uSH. ; PR A NN e S, Aok NS I
(0 meropax’ ynpannenun Hﬂ.EI.HhIMH pﬂcypcamu C yYeTOoM cenuuuxﬂ:nﬂmmnnru
sarpasHcHus. [lpaxuncxan B. I. . . . . . T T S S e e e
OuecHKE CENMbCKOXO3IAACTBEHHONO 3arpA3HeHHA peK NpH MNIAHHPOBAHMMH upuluﬂ-
HER DEARPAE T B an s svaires Sa WS S R SR SR
0 co3gaHHH KOMIUIEKCHO-IENEBOI'0 NaKeTa nporpaMm Mo npnmuay Hauurrua
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JIuuua orpe3a

PEDEPATLI CTATEWN K CBOPHUKY
 NOBBLIWEHWNE KAYECTBA OPOCUTEJTbHOW BOAbI"

YJIIK 626.810

Beanuuna C. A. PETJIAMEHTHPOBAHHE H YJIYYIIIEHHE KAYECTBA
OPOCHUTEJIbHOH BO/bL — B ki.: TNoskieHse KayecTBa OPOCHTENBHON Bonbl/
Beecow3H, aKkal. ¢.-X. Havk uM. B. M. JIenuna. M., 1990, c. 4.

Hinowenbl HAYYHO-METO/HYECKHE OCHOBBI periaMeHTHPOBAHHA KavecTBa
OpOCHTENbHOH BOMAbI, [laHa KNACCH(HKAIHA OLEHKH Ka4ecTBa BOMAbI ANA Opolie-
HHA. PACCMOTpeHbl NPHHUHITHAIBHBIE MONOMKEHHA MOBLILIEHHA KaYecTBA pauHo-
HAALHOTO MCNONBIOBAHHA MHHCPANHIOBAHHBIX, B TOM HHCIe KONJIEKTOpHO-Ape-
HAAHEIN, BO/.

Tabnuuy - 1.

YK 628.394:556, 338:634.67

Marmepos B. I',, 3axapuenko M. A. HEKOTOPBIE METO/Ibl H CO-
OPYKEHHUA OJIA PET'YJIHPOBAHHA KAYECTBA KOJIJIEKTOPHO-JIPEHAK-
HBIX BOI. — B ku.: [loBbilwicHHe KauecTBa OpoOCHTensHOR pBopbl/BceconsH.
akam. c.-x. Hayk uM. B. U. Jlenuna. M., 1990, c. 11.

PaccMoTpeHb!l BO3MONKHOCTH GOPMHPOBAHHA KavecTBa KOMNEKTOPHO-Ape-
HaKHBIX BOJ HA MACCHBAX OPOILUCHMA B 3O0HAX HEYCTOHYHMBOro YBJamHeHWS.
[Mpeanoxen MeTOA PEryIHpOBIHHA KaYeCTBZ KOMIEKTOPHO-IpeHAKHBIX BOM
HenocpeAACTBEHHO B mnpouecce HX (QOPMHPOBAHMA Ha MacCHBAX opowexus. [dns
30H HHTEHCHBHOIO CeMbCKOXO3AHCTBEHHOrO NPOM3BOACTBA W OpPOLUEHHA CTOY-
HBIMH BOJAMH, 4 TAK¥e UIA 30H, re HCMOML3YHTCH NOA3ICMHBIE BO/IbI, pac-
CMOTPEHA BO3MOKHOCTE NMPHMeHeHHA OHOMHMXEHEPHBIX COOPYXEeHHH peryampo-
BAHHA KAYeCTBA BOAbl, OT/HYHTENbHAA OCOOEHHOCTE KOTOPBIX HCKYCCTBEHHO
CO3aaHHBbIA OHOTeoleHo3.

Hamocrpaumi — 3.

Y]JIK 626.810

Hunpuc . B, Monoe 0. 1., Konocsxko I'. I'. 3AJIAYH H BO3MOK-
HOCTH AKTHBAIIHH BO/IHbBIX CHCTEM B MHTEHCHBHbLIX CHCTEMAX
MEJIMOPALIHH. - B kH.: [losbiuuenue kadecTsa opocure/TbHOR Boabl/Beecoo3n.
aKaj. c.-X. Hayk um. B. K. Jlenuna. M., 1990. c. 17.

[lpuBeaers! peaynsTaTshl HecaeaOBanni 2PPeKTHBHOCTH AKTHBALNH BOJHBIX
cHcTeM. B cBA3M ¢ HHTeHCH(pHKAUHEH CCMCKOX03AHCTBEHHOTO NMPOH3BO/CTBA Me-
JIHOPATHBHbIE CHCTEMbI CTAHOBATCA IHEProHa ChlllleHHbIMH, YTO JENAET BOIMOKHBIM
MX AKTHBA K0 —BO3ieHcTBHEe QHIHYECKHX NMOJieil Ha BOAY H PACTROPEHHBIC B HeH Be-
1ecTBa. ¥ CTaHOB/IEHO : TaKaA o0paboTka cnocolcTBYeT yayYlLeHHId KavecTsa opo-
cHuTenbHOi Boasl. NMoguyepkHyTO, Y4TO NAGOPATOPHbIE HCCIICAOBAHKA NO AKTHBALMM
BOAHBIX CHCTEM [10/HbI MOJENHPOBATH YCJIOBHA H TEXHOJIOTHIO HX NMPHMEHEHMA.

Hnmocrpaumit — 2.
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YIK 626.810

Axosnes H I, Wlymnanos H. A,, omuu I'. U. O PE3YJIBTATAX
OPOMIEHHA CEICKOXO3ARCTBEHHBIX KYJ/IbTYP BOJOH, AKTHBH-
POBAHHOH MATHHTHBIM TIOJIEM. - B ku.: [lloBhuucHWe kavyecTea opo-
cuTeTbHON BoabI/Beecoro3H. akal. c.-X. Hayk uM. B. U. Jlenuna. M., 1990, c. 23.

[Mpusegensl pe3ynbTaTsl HccieAOBaHHH MpPeKTHBHOCTH OPOLIEHHA CE/IbCKO-
XO3SHCTREHHBIX KYWTYP BOMOH#, aKTHBHPOBANHOH MarHuTHBIM nonem. Ilpen-
crapnena pafouas ramoresa, O0BACHANIIAA MEXAHHIM MATHMTHOH AKTHBAUHH
BOAHBIX chcTem. [laHo onmMcaHMe annapata MarduTHoil axkTHBauww AMOB-3 ana
HCMONB30BANKA Ha AoxaeBamHsX mMaumuax [JIA-100M (A), ,,®perar™ u ,,Bon-
wanka''. Ha ocwose maBGoparopubix, naboparopHO-NOAEBBIX H NOACBLIX HCIIbI-
TAHHH MOKA3AHO, 970 OPOIUEHHe OMATHHYEHHOH BOAOH cnocoDCTBYeT PAa3IBHTHIO
fonee MOWKOro ACCHMMIAUHONHOrO annapara W, KaK CleCcTBHe, MOJYYeHHIO
Gonee BLICOKOrO YpPOKAA CENMbCKOXO3AHCTBEHHBIX KYIbTYP.

Tabnun — 5. HumocTpaunit - 2.

YIK 626.810

NyxosHetft B. A, Hanunenosall. H, Ixanunos 3. X, YIYYUEHHE
KAYECTBA OPOCHTEJIBHOH BOObB METOJAOM YHHIIOJIAPHOM OBPA-
BOTKH. - B xu.: lloBbInieHne KayecTsa opocHTeIbHOH Bombi/Beecoioan. akam.
c.-x. Hayk um. B. H. Jlennna. M., 1990, c. 35.

Hauwl pe3y nb1atsl naGopaTopHBIX H NONEBLIX WCCNEAOBAHHH MO NPHMEHEHHID
METOZ2 YHHNOJAPHON 3TEKTPOAKTHBALIMH € Leb0 YAYYILIEHHA KavecTBa OpPOCH-
TENBHBIX H KOJJICKTOPHO-IPEHAXHLIX Bon. YcramomjeHo, 4ro ofOpaborka B 30He
OTPHLATENBHOTO 3NeKTPOAA MoBbILAeT Guonormieckyio aktusHocTs KB/ n oano-
BPEMEHHO CHHACAECT HX MMHEPAUIHIALMIO; OPOLIEHHE YHHNOMHPOBAHHOHR BOXOH
yCKOPAET Bee (Pa3bl pA3BHTHA X/0MYATHHKA K NOBBILUAET €ro Yy poXaiHOCTb.

TaGnuy - 2.

YIK 626.810

Ipammaruxkarn O. I, AGaena A. A. POJIb MHKPO- H MAKPOY10B-
PEHHH B YIYYUEHHH OPOCHTEIIBHBIX CBOHCTB MMHEPAJIM30BAH-
HbIX BOO. -~ B xu.: TlosuiuenHe kavecTsa opocHTeNsHOH BobI/Bcecow3H.
akag. c.-X. vayxk M. B. H. Jlenuna. M., 1990, c. 41.

INMpusegenbl peynbTaThl ONBITOB MO CHHAXEHHIO BPEIHOTO [ACHCTBMA COJNCH,
cogepmauuxca B cOPOCHBIX BOJAX PHMCOBBIX OPOCHTCIbHBIX CHCTEM, HA CE/ILCKO-
XOIAMCTBEHNBIE KYILTYPBI M NOYBY NYyTeM BHECCHMA C OPOCHTE/IbBHOH BOJOH
MHK pO- # MaK poyaobpennii. llokasaHo, 470 npu MonMBe MOUepHbI BOJAOH, COAEp-
waugedt okono 5,5 r/a coneil, ¢ OAHOBpPEMEHHBIM BHECeHHeM Makpoy A006peHuii
(160 xr/ra ammodiockn) u MukpoyaoOpennii (Meaw, mombaena, Gopa, Mapras-
ua # xobansta, BCero 543 r/ra) ypomaiiHocTs mouephsl aocturaer 17 r/ra, npu-
4eM MHKPOMNECMCHTH 3HAYMUTENLHO NOBbIaKT 3phexTHBHOCTE Makpoy nobpeHHn
(ypomxaitnocts Ged yaobpennii 12,3 1/ra).

Tabmu - 4.
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YIIK 631.674 (478.9)

Kypba M I'. YIYHUMEHHE KAYECTBA BOIbl AJ151 CHCTEM MHKPO-
OPOMIEHHA. - B ku.: Hopsnuenue wxadecrBa opocurensHolt Bobl/Beecowin.
aran. ¢.-X. Hayk um. B. K. Jlennna. M., 1990, c. 45.

HianoxkeHbl OCHOBHBIE NpHYHHBLIL, obycnoBauBawie HeoOXoauMoOCTh Yiy4-
WeHHMA KavecTBa OPOCHTENbHOH BOAbLl Neépea co¢ MojavYed B BOJOpacnpenciiM-
TebHBIE CETH CHCTeM MHKpoopolweHuA. [lpuBegersl Mexanu4eckHe M TEXHOJO-
rHYECKHE XAPAKTCPHCTHKH COBPEMEHHBIX OTEYCCTBEHHBIX M 3apyDekHbIX CpeicTB
OYHCTKH OPOCHTE/ILHOM BO/b! M YKA3aHbI NEPCrIeK THBHbIC HANPABJIEHHUA Ja/IbHeH-
weid HHTeHCHPHKAUMK BX paboTel.

Tabauy - 3.

YIK 631.67:628.386

Xpvenosa T. H. u ap. YIYYIHEHHE KAYECTBA MOJIMBHOH BO/1bI
HA OPOCHTEIIBHLIX CHCTEMAX YKPAHHCKOH CCP. — B kH.: lMosunuelue

KauyecTBa OpPOCHTE/ILHOA BOABI/Bcecoio3n. akad. ¢.-x. Hayk um, B. H. Jlenuna.
M., 1990, ¢c. §3.

OueHeHb! KavecTBEHHbIA COCTAB H MPHroJHOCTh OPOCHTENBHOH BO/bIS
npeanokeHsl cnocobbl MOATOTOBKH e€e K NOAMBaM, KOMIMJIEKC arpomMevo-
PATHBHBIX MEPONPHATHH, HATIPABNEHHBIX HA COXpaHeHHe H TOBBIWEHHE NJIO-
AOPOAMA 3eMelb NPH OPOLICHHH MHHepanW3IoBaHHbIMK Boaamu. Paispalora-
Hbl ONTHMAJIbHBIE MapaMeTpbl HEATPANHIAUMH MOJHBHOH BOAbl CepHOH KHC-
NOTOH; ycTaHoBJieHbl eKTHBHBIC HOPpMBI BHeceHHs runca W cocdorun-
ca npu opowenun. Hecnenosausl cogepxkanue M PPAKUHOHHO-TPYNNOBOH
COCTAB TyMYycCa YepHO3CMOB HXHBIX, OpPOLUAEeMBIX BOJOH XJIOPHAHO-HaTpHe-
BOTO THNA, NMPH YCJIOBMH BK/HYeHHA B ceBooGopor mouepusl. OBHapyxkeHO
nepepacnpeaeneime 3anacos obulero rymMyca H CBA3JAHHBIX € KajblUHeM ry-
MHHOBBIX KHCNOT.

Tabmin — 2. HamocTpauni — 4.

YIK 626.810

Fpammatuxaru O. T. YCJIOBHA [PUMEHEHHA V1A TNOJIHBA
BOA TNMOBBIMEHHOH MHMHEPAITH3ALIHH. B ku.: TNosbieHue kavecTsa
opocuTeisHoR Bomasi/BeecowsH. akam. c-X. Hayk wum. B, H. Jlemwna. M.,
1990, c. 62.

PaccMoTpensl yCIOBHA, NMpH KOTOPhX BOIMOXHO HCMOMB3IOBATL ANA OpO-
[IEHWA BOAbl MOBBIUEHHON MuHepanuiaumu. [laust cBeJleHHA O BAHAHMK
MHHEpaNH30BaHHBIX BOA Ha noysy H pactenns. lloaguepkHyro ocoboe 3Ha-
YeHHE BHECEeHMA OJHOBPEMECHHO C OPOCHTENbHOH BOAOH MHKpPO- H MAKpoO-
yaoGpeHHi.

TaGauuy — 2. Mamocrtpaumi — 1.
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YIK 631.67

Mocuednxko H. A. UCNOITIb30BAHHE MHHEPAJIH30BAHHBIX [10-
BEPXHOCTHbIX U WAXTHBIX BOJ AIA OPOMIEHHA 2EME!/IB WAKHOI'O
YPAJIA H 3AYPAJIbA. — B kH.: IloBbleHHe KauecTB2 OPOCHTENIBHOH BOAbI/
Beecow3l. akan. c.-x. Hayk um. B. K. Jlenuna. M., 1990, c. 68.

Ha ocHoBe aHanM3a npHPOAHO-KIHMATHYECKHX YC/JOBHMH CTENMHOH 30HBI
Hxuoro Ypana v 3aypaissa nokazaHa HeoOXOOHMOCTb PerysiipHOro OPOLUEHHA.
PaccMOTpeHsl BOMPOCHl HMCMOJBIOBAHHA MHHEPANH3OBAHHLIX BOJ (MOBepXHOCT-
HBIX M LIAXTHBIX) [A/IA OPOLLUEHHA caJOBO-ATOAHBIX H OBOUHBIX KyIbTyp Ha Oen-
HBIX IOWHBIX YepHO3emMaxX JerkKoro H CpeJHero MexaHwvdeckoro cocrtasa. [lawu
NPOTHO3 BO3MOMKHOIO 3aCOJIEHHA 1O BIHAHHEM OpPOLIEHHA NMpPecHbIMH (MeHee
1,0 r/n) u MuHepannsoBaHueiMH (Bonee 2,0 r/n) Bogamu aBTOMOpP(HBIX NOYB
3THX PErHOHOB.

YIIK 628.176

Kypba M. I TEXHHKO-3KOHOMHYECKHE ACIEKTbl HOPMHPOBA-
HHS KAYECTBA OPOCHTEJIIBHOWM BOMbLL - B kH.: [loBbIueHHe KauecTsa
opocHTenbHOH BOmbI/BcecolodH. akan. c.-x. Hayk um. B. H. Jlenmuna. M., 1990,
A

Jansl pelieHHs ONTHMHIAUKOHHBIX 330349 MO PAUHOHANLHOMY BbIDOpY
CpeACTB BOAOOYHCTKH, KOHCTPYKUHH H pexHMa paboThl KanensHsiX BOJAOBBI-
NYyCKOB, 2 TAK¥Ee TeXHOJIOTrHH npoMbIBEKH NOJIHBHOH CeTH, MO3BONAKNUIHX CHH3HTE
TpeDOBaHHA K Ka4YeCTBY OpocHTenbHOH Boabl. IlpuBepenn: pacderHsie popmyibl
ANA onpeAe/ieHMA EpeMeHH cTalHIbHOroO AeHCTBHA Kane/JbHHU H MHHHMAaJIbHbIX
NPHBEJEHHBIX 3aTPAT HA CTPOHTEILCTBO M IKCIUTYaTauHio cucTeM. PaccMorpensl
CTPYKTYPHBIE MOJIE/NH ONTHMH3AUHH PEXHMOB paboTel CHCTEM.

HamoeTpauuit — 3.

YIK 626.810:628.326

Cokonos C. A. HOPMHPOBAHHE H KOHTPOIIb KAYECTBA OPOCH-
TENIBHOA BOAbl H NOBTOPHOE HCIIOIB30BAHHE KOMNTEKTOPHO-
JPEHAXKHBIX BOO. - B ku.: IloBslueHHe KayecTBa OpPOCHTEBHOR BOIbI/
Beecoroan. akan. c.-X. Hay K um. B. M. Jlenwuna, M., 1990, c. 77.

PaccMoTpeHbl BOMPOChl HOPMHPOBAHMA KaYecTBA OPOCHTENIBHBIX BOA NO
HOKAa3aTeNdM, BAHAWLIHM Ha 3ACOJMEHHMe, OCONMOHUeBaHHe, NMPOHHLUAEMOCTbL MOY-
Bbl U Jp. B KauecTBe OCHOBBI HOPMHPOBZHHA NpeaioxeHsl pexomengauun QAQO.
OBocHoBawa HeoGXOOMMOCTb pa3paGOTKH perHoHaibHeIX HopmaTtHeoB. OGcyx-
BeHbLI OCHOBHBIE NMpOOIEeMBl KOHTPONA KaYeCTRA OPOCHTE/IBHEIX H [ipeHAMHEBIX BOJ.
MNoxa3zausl myTH obecnedeHHA NPOCTPAHCTBEHHOH W BPEMeHHOH penpe3eHTATHBHO-
CTH THIPOXHMHYeCKOH HHDOpMALHH NpPH OOHOBpeMEeHHOH ONTHMH3ALHH TEXHH-
YeCKHWX cpeacTB KoHTpond. OnmucaHa pacyeTHas MaTeMaTH4YeCcKas MOJeNb pery-
AHPOBAHHA BTOPHYHOTO HCMOJb30BAHMA BO3BpaTHOro croka. [Monyvens: aHAMHTH-
YecK He opMYyJIbl ANA NPAK THYECKHX Pacyeros.

Taonuy — 3.
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YIK 628.37

Cepruerxo JI. H. HCMMOJIb3OBAHHE CTOYHBIX BO/ NMPH MOJIMBE
CEJIBCKOX03AHCTBEHHBIX ¥YIrOAHH B HUWKHEM IOBOJTKBE. — B KH.:
[MoBsitleHHe KayecTBa OpPOCHTENbHOR BOsl/Beecoldd. akal. ¢.-X. Hayk HM.
B. U. lTennna. M., 1990, N? 18, c. 86.

Jlavbl KPHTEPHH MEMHOPATHBHOH H ArpOXMMHMECKOH OUEHKH MOJ/MBHBIX
CTOYHBIX BOJA OCHOBHBIX KaTeropud. PexoMeHAOBaHbl peXHMBI OPOLICHHA M
MeponpHATHA Mo Oopble ¢ HEraTHBHBIMH ABJIEHHAMMH, BbI3BIBAWIUHMH Y Xy/alIe-
HHE ar pOMEIHOPATHBHBIX CBOHCTE MOYBLI H THAPOXHMHYECKOID DPEXHMA rpyH-
TOBLIX BO/l B ADHOHOH 30HE NPH OPOLUEHHH CTOYHLIMM BOJAMH,

YIK628.312

Kyrtenos Jl. E. METOAHYECKHE MONOKEHHA HOPMHPOBAHHUA
COCTABA CTOYHBIX BOA JIA OPOMEHUA. — B ku.: IlopsllueHHe KavecTBa
opocHTenbHoR Bombl/BeecorwsH. akan. c.-x. Hayk um. B. H. Jlennna. M., 1990,
c. 92.

OrmedeHo, 4TO NPH OPOLUCHHH KAK NPHPOAHBIMH, TAK H CIOYHbBIMH MMHHe-
PL:iH3OBAHHBIMH BOAAMH MNOYB, NOABEPHKCHHBIX 3ACONEHHK H OCOJIOHUCBAHHIO,
HeoOXuaAMMO coDMONATE PEeMHM OpOIUEHHA, OOeCIeyHBAKUIKA NMPOMBIBHOH pe-
WHM MpPH YUIOBHH ApeHHpoBadHocTH. [lpuBeners: QoMycTHMbIe KOHUEHTPALMHH
a3o1a, ¢ochopa ¥ KAJIMA B OPOCHTEIBHLIE HOPMBI NpH Bonee BRICOKOM copep-
AAHHM  ITHX M JIPYTHX 3neMeHToB. PeKoOMeHI0BAHO OLEHHBATL TPHTOAHOCTH
CTOYHBIX BOA MO OPraHHYeCK HM 3ArpA3HeHHAM nyTem GHOTecTHpOBaHHA.

TaGnuu - 3.

YIIK 626.810

3umoseu b. A, Xurpos H. B. MPOBIEMbI MOYBEHHO-MEJIHOPA-
THBHOH OUEHKH KAYECTBA MOJIMBHOH BO/bl. — B xu.: INlopbiuenue
KayeCTBA OPOCHTENBHON Bojkl/Beecoloan. axkan. c¢.-x. Hayk um. B. W, Jlenuna,
M., 1990, c. 100.

Paccmorpensl coBpementbie mpoBaeMbl OUCHKH H HCMO/IB30OBAHKA MHHe-
PAa/H3OBAKHBIX BOJ ANA OPOLIEHHS B Pa3jIHIHbLIX MOYBEHHO-MEJIHOPATHBHBIX
ycnoBuaX. [lokasano, 410 noypeHHO-MENHOPATHBHAA OUEHKA [PHUIOAHOCTH BOMABI
JOMKHA YYHTBIBAThH MpEXIAC BCEro CeJIeKTHBHBIE CROACTBA NMOYB, HEMOCPE/CTB eH-
HO CBA3AHHBIE C HOHHO-COJICBBIM COCTABOM.
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YIK 631.6.03.631452(477)

Kusaxkos 0. E. BIIHAHHE [UJIHTEJIBHOIO OPOWMEHHA MHWHEPA-
JIABOBAHHBIMH BOJAMH HA TEMHO-KAUITAHOBBIE MOYBbI YKPAH-
Hbl. — B ku.: TlopulreHue KavecTBa opocHTe/NbHON BOAbI/Beecowin. aka. c.-X.
Hayk MMm. B. K. Jlenuna. M., 1990, c. 107.

Ha ocHOBe MHOFOJICTHHX peXMMMBIX HAGMOACHHR MOKA3aHO, YTO MPH AJM-
TefbHOM OPOLLIEHHH BOJIAMH NOBBIILIEHHOR Munepamulaumu (1 ... 2 r/n) rpebyer-
cA mpumercHne docdorunca, Hapo3a, KaAbUMEBOH CEAMTPbI, a30THOH KHCIOTBI,
ry BOKOH JIAHTAAHON BCNAIWKH. YCTAHOBNEHO, YTO BHeApeHHe TAKOH CHCTeMBI
NOYB eHHO-MEJTHOPATHBHBIX MEPONPHATHH /[3eT BBICOKHA arpoHOMHYecKHH -

dexT.

YOK 631.67.03:536.77

Xoxnenwko T. H, Koposens A. I'. MPUHHIIHUI OIIEHKH NPUIO/IHO-
CTH ECTECTBEHHBIX M TPAHCO®OPMHPOBAHHbBIX BO/ /1A OPOMIEHMA
WAHBIX YEPHO3EMOB. - B ku.: INossiwenye KauecTsa 0pocHTeIbHON Bofbi/
Beecorsn. akam. c-x. Hayk uMm. B. K. Jlewuna. M., 1990, c. 113.

Ha ocHOoBe TepMOIMHAMNYECKOTO mNpe/ICTABACHHSA npupoasl copOuMH naHa
OLECHIA NPHIOQHOCTH ECTECTHCHHBIX, T PAHCHOPMHPOBAHHBIX H MEJIHOPUPOBAHHBIX
BOA NNA OPOLUECHHA HOMHBIX epHO3eMOB. [l18 nporHO3MpOBAHHA HANpasleHHO-
CTH MPOUECCOB B CTOPOHY OLUENAYHBAHMA NMPeANOKeHO HCNOJb30BATH WIBECTKO-
o1l noveripian (pH=0,5pCa). lMoxa3ano, YTo noa BAMAHHEM OPOILICHHA HHIKO-
MHHEPANHIOBAHHLIMH BOJAMMH, OCODEHHO TPaHCHOPMHPOBAHHBIMH, B OKHBIX
HEPHOICMAX HATPHA-KAJILUMCBLIA NMOTEHUMA NOHHKACTCA A0 IHAYCHHHA, DNHIKHX
K KPHTHYCCKHM, H HeCKOJIbKO NMOBBILUACTCA M3BecTKOBLIA noteHuuan. [osromy
Ueneco0Opa3HO BHOCHTH B HecONOHLEBAThie 9YepHO3EMbl B HeBGOMBIIMX 032X
runc. lpumeH esne KOMIIEKCHOR XMMMYCCKON MEITHOPAIMH — BHeCEHMe CepHO |

KHCIIOTHI H FHNCA — 3HAMHTEILHO MOBLILUACT IHEPreTHYECKMA YpoBeHb copbumu
HATPHA.

Tabamy — 5.

JInuusda oTpesa

YIK 631.4:631.6

Pewerkuua H. M., Bpayun B. A. 3KCIIEPUMEHTAJIBHBIE HCCJIE-
AOBAHHA BJIMAHHA XHMHYECKOI'O COCTABA OPOCHTEJIBHBIX BO[I
HA THIOJOPOOME IMOYB ChIPTOBOI'O 3ABOITKBA. - B kH.: [NoBblecHKe
KayecTsa opoCHTeNEHOR Boabl/Beecoroan, akan. c.-x. Hayk um. B. M. Jlenuua.
M., 1990, ¢ 120.

PaccmMoTpeHO BIMAHME OPOCHTENBHBIX BOJA PATHYHOIO XHMHYECKOTO CO-
CTABA MHHepanM3aMed MeHee | T HA BOAMO-CONEBON PeXHM OGBIKHOBEHHBIX M
0KHBIX YepHo3emoB Cwiprosoro 3aposes. [lokaszamo, 4ro npuMeneHue BObI
¢ IpeobGaAHKHEM HATPHA 110 CPABHCHMI0 C MACHHEM MW KaJblHeM MPHBOOMT K
PA3BHTHIO NMpOUEccoB HOHOODOMeHHOH copOunn M cnocoBGCTBYeT YBEIHYCHHIO CO-

AepxaHuA nornoweeHHOro Hatpua 8 [TIIK npu oButedi HesnauuTensHoOl MHHepanH-
JAUHH.

Tabauy — 4. Hnmocrpaumii — 1.
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JInuus orpesa

YIIK 631.445.56:631.02(375.1)

F'nyxonpa T. I, Caburosa 3. X. BJIMAHHE OPOLIEHHA CIIABOMH-
HEPAJIH30BAHHbLIMHA BO/JIAMH HA JIYTOBBIE IMOYBbI Y3BEKHCTAHA. —
B ki.: [MoBsiileHHe KauyecTBa opocHTenbHoill Boibi/BeoecowsH. akaa. C.-X. HayK
um. B. U. Jlenuna. M., 1990, c. 126.

lMoxazaHo, 4TO CHCTEMATHYECKOE MpHMCHEHHEe BOJI MOBBIIEHHOR MHHEPaIin-
sauui (1...2 r/n) oOxa3eiBaeT OTPHUATENHHOC BIHAHME HA NMPOAYKTHBHOCTB OpO-
IAeMBIX TOYE M ¥ pOXKAHHOCTD XJIOMIATHHKA.

Tabnwmu - 6.

YIK 634.67.03

Tumuenko U. U, Enaxn HU. I, iIlmarsko E. M. COCTOAHHE H
TEHAEHLIUA UBMEHEHHA KAMECTBA BO/lbl HCTOYHHKOB OPOMIEHHHA
B YCCP. — B xu.: [losblernne KayecTBa opocHTe/IbHOR Boael/ Beecoo3H. aka.
¢.-x. Hayk ¥Mm. B. H. Jlenuna. M., 1990, c. 133.

JaH aHaIM3 HWIMeHEeHHA KavecTBAa OPOCHTENLHOH BO/BI B PYCA2X OCHOBHBIX
pex YCCP wayunas ¢ 1956 r. [IpupeaeHs XapakTepHCTHKH NMOJMBHBIX BOJ B Ma-
NBIX peKax perHoHa, ocoOeHHOCTH TpaHchOopMaUMH KaYecTBa BO/AbI B JIHMAHHO-
ycTheBBIX Kommnexkcax pex [lpudepHomopbA, 2 TaKke OpPOCHTeIbHbIE CBOH-
crea crouHsx BoA. Cpoenan smiBoa 00 yXyQWeHMH KasecTBa NOMMBHEBIX BOA
M BO3PACTAHMH Ppa3’HOOOGPA3MA HX BHIOB, YTO BbI3bIBACT HEOOXOAHMOCTH
npumedeHuna Gonee anpepeHMPpOBAHHBIX CHCTEM OpOLIACMOro  3emie-
AJIHA,

TaGaun - 5.

YIK 628.387.3+628.394

Ny6osa H. A, Bonuxk JI. U, Touraps 0. B. HHTEHCHOH-
KAUMSA TIPOUECCOB CAMOOYHUIIEHHA B MAJIBIX PEKAX TPH CHH-
KEHHH TOKCHYHOCTH CBPOCHBIX BO/. — B kH.: [llossiuecHue xave-
cTBa OopocHTeIBHON Boasl/Beecowsn. axag. c.-X. Hayk um. B. W. Jlenuna, M.,
1990, c. 139.

Moxa3aHo 3HaYeHWE CHHKEHHA TOKCHYHOCTH CTOMHBIX BOJA QA BOCCTAHOB-
ICHHA Ka4ecTBa BOAbI B MPMHHMAKOLMX BOAHBIX OGbexTaX. [lpHBeacHB! AaHHbIE
HCCNeAOBaNHA BIMAHUA CTOMHBIX BOJ PAIHOA CTENCHH TOKCHYHOCTH Ha QYHKUHO-
HaIbHOE COCTOAHME ABYX MAJIbiX pPeK, HCNbITHIBAKIMKX 3HAYHTC/ALHBIE AHTPONMO-
redibie Harpy3xu. OCHOBHBIM HanpaB/eHHeM HHTCHCHpHKAUMM NPOLECCOB CAMO-
OYHILUCHHMA B MANBIX peKax, Mcnoas3yemsix anf cOpoca CTOMHBLIX BOA, ABAACTCH
MAKCHMA2JIbHO BO3MOMKHOC CHHXeHHEe TOKCHYHOCTH ITHX BOA AA IMAPOOHOHTOB.
B xawectee TecT00BEKTa AN TOKCHKONOTHHMECKOro KOHTPONA mpeliomcHa
Hacnua marua.
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YIK 621.565 (088.8)

Kospanenwo 3, [l. HOBBIE HHKEHEPHLBIE METO/Jbl PET'YJIH-
POBAHHA KAYECTBA BO/bl B PEKAX. — B kH.: [loBsnueHHe kavecT-

B2 OpocHTenbHOR Boabl/BeecowiH. akan. c.-xX. Hayk um. B. H. JTenuna. M.,
1990, c. 144.

PaccMoTpeHbl HOBbIC TeXHWYECK He pelleHHA, paspaboranHsie B Llewtpanmn-
HOM  HAYWHO-MCCNEIOBATE/ILCKOM MHCTHTYTE KOMNJACKCHOIO HCNOJIb30BAHMA
BOAHBLIX pecy pcoB Munsoaxoda CCCP, ana pery/MpoBaHHA HHTeHCHQHKAUMH
npowecca pa3Bas/cHHA B BOJOTOKEe cOpachiBaeMbiX B Hero 3arpA3HeHHbIX BOM
30 CHET JHEPrHM Camoro MoTOoKa, TeMITepatypbl BOAbI, ¢ MHHCPANIH3IALMM H coaep-
HAHMA B HEH K HCIopoaa.

YK 556.18:626/628

Mpaxunckaa B. T'. 0 METOJAX KOMIUJIEKCHOI'O YNNPABJIEHHA
BOAHBLIMH PECYPCAMMH C YYETOM CE/IBCKOXO3AACTBEHHOI'O 3A-
IPA3HEHUA. — B xku.: [MospuweHHe xavecrsa opocHTesHOR Bofsl/BceecorosH,
UKa. c.-X. Hayx um. B. K. Jleunna. M., 1990, c. 146.

PaccMoTpeHBbl MeTO/b! IURAHHPOBAHHA B BOAHOM XO3AHCTBE HA OCHOBE
HCMOJIB3OBAHHA MATeMATHYCCKHX Moaenei w1 IBM ann craguu npeacxeMHbixX
paspaborox, a Takke nmpolnemsl yMpaeneHHAs BOAHBIMH pecypcaMH, KOTOpbie
GyayT axtyaneHs! B Gnmmaiume 15 ... 20 ner. Beiaenens! OCHOBHBIE TiPHHLM b
YNpaBJIEHHS BOJMHLIMH PECYPCaMH, KOTopbie Mo3BoaMak Om nospicuTb Hpdex-
THBHOCTb HX HCTIOMbIoBaHMA. O0CYy M AeHb BONPOCH! MOAC/IMPOBAHHA CE/IbCKOXO-
IAACTB EHHOrO 3ArpAIHCHHMA H CNocOoObI BO3JACHCTBHA HA HEro MyTeM 3IKOHOMMYE-
CKHX M OpraHH3aUHOHHBIX Mep.

Tabman — 1.

YIK 631.587 (470.6)

Benseea T. B. OLIEHKA CEJJbCKOXO3AHCTBEHHOI'O 3ATPA3HE-
HHA PEK INPH IJIAHHPOBAHHH OPONMEHMA. - B ku.: llospiueHue KavecT-
Bl OpOCHIeNbHOM Boisl/ Beecowin. axan. c-X. Hayk um. B. W. Jlenuna. M., 1990,

c.154.

PaccMOTpeHBl METO/AMKA OUSHKH BO3AEHCTBMA OPOILEHHA HA KavecTBo Mo-
BEPXHOCTHBIX BOJ H BOIMOMHOCTD €€ NPHMEHEHHA JUIA IKONOrH4ecKoro obocHo-
BIHHA JONTOCPOYHLIX IJIAHOB HCNOJIB30BAHHA BOAHBIX H 3eMEbHBIX pecypcos.
lloxa3aHo, YTO METOANKA MOIBONAET NMPOHANMHIHPOBATH IKOJOrHIECK HE nocnea-
CTBHHA OCYWECTBJICHHA PA3JIHYHHIX TEXHHKO-IKOHOMHYCCKHX BADHAHTOB pPa3BM-
THA OpoleHHA. PaccMOT peHbl BO3MOHbIE BAPHAKTHI /1A HECKOMbKHX TEpPPHTO-
pHANBHBIX YpOBHe#l nmHuposanna Ha Cesepiom Kaskase u oueHeno BO3MOXKHOEC
JArpA3HEHNe PeYHOro croKka GHOreHHbIMH BeLleCTBA M.

Tabtmy — 1.
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pcaa

JInumsda o1

YK 628.394.1-97.001.18

F'ynaenuyk 3. B, Camycena E. 0. O CO3JIAHHH KOMIJIEKCHO-
HENEBOI'O TIAKETA ITPOI'PAMM MO NMPOTHO3Y KAYECTBA BOAbLI H
YNPABJIIEHHA COCTOAHHEM BOJHBIX OBBEKTOB. — B xu.: [NopsleHne
KayecTBa OpOCHTENIBHON Boasl/BeecoiosH. akam. c¢.-x. Hayk um. B. M. Jlenuua.
M., 1990, c. 162.

[aH aHam3 TeopeTHYecKMX pazpaBoOTOoK, MOCBAWCHHBIX npobnemMe perynu-
POBAHMA MNapaMETPaMH BOICOXPAHHOH CHCTeMbI ANA JOCTH eHHA Tpebyemoro Ka-

0-IleneBoro MaKera NporpamMM, OPHEHTHPOBAHHOIO HA pelueHHe PAAA NMPOrHO3-
bIX 337349 KaYeCTBA BO/bLI H ONTHMANLHOIO PEryIHPOBAHHA NapaMeTpaMH BONO-
pXpaHHOH cHCTembl, CHOpMYTH POBaHBI PEKOMEHIALHH NO paspaBoTKe CTPYKTY p-

Eema BOMABI B BOAHBIX OObexTax, Paccmorpena npobnema cO3aHHA KOMIIEKC-

F:uﬁ CXeMbl TAKOrO mMakeTa ¢ MAaKCHMAJIBHBIM YYETOM CYIUECTBEHHBIX CBA3EH W3

poGnemMHOH 0OnacTH.

YIIK 631.6.6501156

Mecrtronanosa O. B.,, PecwerHexkos B. H. HHOOPMAILIHOHHASA

KTYPA ABTOMATH3HPOBAHHOH CHCTEMbI MEJ/ITHOPATHBHOI'O
KAJACTPA. — B ku.: [loBblllicHHe KayecTBa OpOCHTENBHOR BOJIbLI/BcecoioiH.
Kag. c.-x. Havk um. B. H. Jlennna. M., 1990, c. 167.

lMpencraBiena ofwas CTPYKTypa aBTOMATH3IHPOBAHHOR HHGPOPMAUHOHHOH

Fnc'.remm MemopatuBHoro xkapacrpa. PaceMoT petil npHHunnsi co3ganua AHCMK

OCHOBHbIe (DYHKHOHANIBHBIE BOIMOKHOCTH €€ NOJACHCTeM.
Hnnwcerpauuit — 2.

YIK 626.810

AxkcomattteneP. U, Taftraauc K. M, MapuynaHene ). H.
HOPMHPOBAHME KAYECTBA BO/1bl B MCTOYHHKAX OPOMEHHA JIMTOB-
CKOWM CCP. — B ku.: [oBbilicHue Ka%eCTBA OPOCHTENBHOR BOJLI/BCecoo3H.
aKkam. c.-x. Hayk um. B. W. Jlenuna. M., 1990, c. 171.

PaccMOTpeHo COCTOAHME OpOIUAEMBIX 3eMenb W BOAHBIX pecypcoe B Jlu-
rosckoit CCP. [lansl npUHUKNBI HOPMHPOBAHHA M YTy YIICHUA Ka4ecTsa norpeb-
NAEMON M OTBOAHMONR BOIBI.
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YIK 626.810

Hypunxauau B. H. BABHCHMOCTB YPOKAA CEJILCKOXO3AHCT-
BEHHBIX KYJIBTYP OT KAMECTBA OPOCHTEJIbHOH BOAbI HA MEJITHOPH-
POBAHHBLIX MOYBAX APMAHCKOH CCP. — B ku.: [losenucHue KavuecTsa opo-
cHTeBHOR Boakl/Beecorwsn. akaj. ¢.-x. Havk um. B. K. Jlenuna, M., 1990, ¢. 175.

H3anoxensl pe3ynbTarbl HCNOAB3IOBAHHA PAIIHYHBIX METOA0B OUEHKH CO-
CTaBA PEYHBIX, NOAIEMHBIX M fpeHaxkHmX Boa B Apmanckon CCP. llokasawna
HeODXOAHMOCTh pa3pabDOTKH CHCTEMBI OUEHKH H YAyYlIeHHA Kayecrsd BO/bI
ANA OPOIIEHHA NMPHMEHHTENBHO K YCITOBHAM pecny GnuKy.

Tadtnuu - 1.

Jinuug oTrpena




B 1990 roay
BLIMAYT B CBET KHWUIU:

[Ffoponuu W B, Mapxkos Il Il. BAMKHYTbHIE
CHUCTEMblI AT'PAPHOQ-ITPOMBIIIJIEHHOT'O BO-
JAOITIOJIb3BOBAHUA. M.: Arponpomusnar. 20 i.:
HJI.

Hanbl HayuHoe 0B6OCHOBAHME, METOONTOTHA IIPOEK THPOBA-
HHA ONTHMAIBHBLIX CHCTEM BOJIONOMB30BAHHA W CXEMb!
Bonro-Axry6unckon, Tysnos-Akcaiickoir u [1puKyMCKOi
JAMKHYTBIX CHCTEM arpapHO-MPpOMbIILTIEHHOTO BOIONOJIb30-
BaHHA B 3acyuutHBbiX paroHax CCCP.

1A HayuHbIX paBOTHMKORB, 3aHHMAIOLKXCA BOINPOCAMH
COBEpILIEHCTBOBaHHA METHOPATHBHBIX CUCTEM.




IHEPCIIEKTUBHBIE TEXHOJIOTHHMA CTPOH-
TEJIbCTBA H 3KCINUIYATAIIUMU MEJIMOPA-
THUBHBIX CHCTEM/BcecorwsH. akam. c.-X. HayK
umMm. B. WM. Jlenuna. — M.: Arponmpommuspar. 20 i.:
HJI.

JIaHbl pe3ynbTaThl HCCJIENOBAHUH, MpOBeAEHHBIX HA Me-
THOPaTHBHBIX OOBEKTAX B pasIHUYHbIX pPErHOHAX CTpPaHbI.
OHHEEHH HOBBIE H Y COBEPULIEHCTBOBAHHBIC TEXHOJIOI'HH
CTPOHTENILCTBA MeEJIHOPATHBHBIX KAaHAJIOB, 3aK PHITOTO Ape-
Ha>Xka, OCBOEHHA MeTHO PUPYeMBIX 3eMellb, 3KCIUTYaTalHy
TMIPOMETMOPAaTUBHbIX COOpYyxeHuH. PexomMeH0OBaHbI HO-
Bble KOMIUTEKChI MAllIMH, KOHCTPYKIHH paBo4yMX OpraHoB
U coBpeMeHHOe 060pyHoBaHHe [IA pearTM3aluHd ITHX
TeXHONOTHH, IIOBHIUIEHHMA HagexHoctH MW 3pdexTuB-
HOCTH PEEI'DTM TEXHHKH H FTHOPOMEJTHOPATHBHBIX COOpY-
KEeHUH.

s HayuyHpIX paboOTHHK OB B 0QTaCTH MEJIHO paLikH.




