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TIpoBeneHE! TeOPEeTHISCK e U IIPUKJIAHEIE HCCIeIOBAHIA 10 OIpeerne-
HHIO 3((EKTHBHOCTH HCIIONB30BAHNS MHOTO(DYHKIIHOHAILHEIX MEJIHOpPaH-
TOB Ha OPraHMYECKOH OCHOBE. B cTaThe M3II0KEHBI Pe3ynbTaThl IPHMEHE-
HUSI TeXHONOTHII BO3JENBIBAHMA pHCa B 3aCONeHHOM mouse Ilpmapamss c
HOPUMEHEHHEM OJH3MMHOTO OPTaHHYECKOTO OaKTepHAIBHOTO yHOOpEHHs
RezFree (mpoxykr CIIIA). Pe3ymprarsl MCCIIEOBAHUN ITOKA3AIIH BIIMSTHHE
MUKPOOPTaHH3MOB, aJaNTHPOBAHHEIX B COCTaBe IPENapaToB Ha ypoiKai-
HOCTB pHca. BEISIBIICHBI IIOJOXKHUTENBHEIE CBOHCTBA HCCIIEAYEeMOro Iperapa-
Ta opraHmdeckoro GaxrepuambHoro ymoOpenms RezFree — ero couerae-
MOCTb C IPYTHMH IpH IIperaparamy, KOTopas CIocOoOCTBOBaIa ITOBBIIIE-
HUIO YPOXKAaHHOCTH B JaHHBIX YCIOBUAX. PaspaboTaHHBIE BBICOKOI(GEK-
THBHBIE IIPUEMBI IO3BOJIMIN CYIIECTBEHHO PEIINTh OCHOBHBIE IPOOIEMBI:
pAcCONeHHe MOYBBI M BOJBIL, HCIONB3YEMOM IUI1 OPOLICHI; IOBBILICHHE
coziepKaHUsg TyMyca B II0YBE U OHOI€HHBIX 3JIEMEHTOB JIO0 HKOJIOTHMYECKU
6€30IT1aCHOT0 YPOBHS; CHWKEHHE IIOCTYIUICHHS TOKCHYHBIX BEIICCTB H3
HOYBEI B yposkall CEIbCKOXO3SHCTBEHHBIX KYNBTYp; HOBBINICHHE dPdex-
THBHOCTHU yHOOpEeHHH 10 TpeOyeMOro ypoBHsL.

Knrouesvle cnoséa: >KONOTHS, ONMYCTHIHMBAHME, YPOXKAHHOCTH, XENAThI,
MUKpPOY#0OpeHre, OpraHuyeckuil (hepMeHT, Ipenapar, puc, arpoIpOMbIII-
JICHHBIH, KOMIUIEKC.

V4eHBIMH eTMHOTIIACHO KOHCTATHPOBAH (DakT YTpO3bl IIOOATEHON HKOJIOTH-
YECKOH KaTacTpO(bl, KOTOpas CBA3aHa C PA3PYIICHHEM 3KOJIOTHIECKOTO PaBHO-
Becus B buocdepe.

OnycThIHMBAHKME 3€MENb B 3aCYIUIMBBIX, IOTY3aCylUIMBBIX M CyXHX paii-
OHAaX, IPOHCXOJIIEee B Pe3yIbTaTe AHTPOIIOIEHHOIO BO3ICHCTBHUS, ITOCTHIVIO
HEOBIBAJIBIX pa3sMepoB. MexXIy TeM, BCS JKU3Hb Ha 3eMJIe 3aBHCHUT OT TOHKOIO,
HECTOMKOIO CJI0s ITOYBLI IOKPHIBAIOLIEr0 CyIly. JTOT JPAroLeHHBIA CIOH, IO
HoJIcYeTaM y9eHbIX, SBIIETCS CaMBIM MOJIOABIM Ha Halllel miageTe, GopMupyeT-
Cs MYYHTENIBHO JIOJITO, HO MOKET OBITH pa3pymIeH C HEBEPOSTHOI OBICTPOTOM.
O6pasoBaHue CI0s HOYBEI B HECKONBKO CAHTUMETPOB IPOHCXOMUT B TEUCHHE
CTOJIETHH, O/THAKO IIPY HEPALMOHAILHOM HCIIONB30BAHUH OH MOKET OBITH YHECEH
BETPOM U CMBIT BOAOM Bcero 3a 1 rox [1].

* okropant kadenpbl «BoaHoe X031HCTBO 1 3eMyeycTpoicTBo» KT'Y M. KopkeiT ATa.
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Bopr0a ¢ OIyCTHIHIBAaHIeM 0COOEHHO aKkTyaibHa B KasaxcTane, I7ie oMuMo
HaJIUYWsT DKOJOTHIECKH OEJCTBEHHBIX PErHOHOB, XapaKTepHA HEYCTONYMBOCTDL
TI0YBEI, CKYJHOCTh PaCTUTEIHHOCTH, PE3KO KOHTHHEHTAILHBIA KIIMMAT U aHTPO-
[IOreHHbIC BIAMAHUA MHOTOKDATHO YCKOPSIOLIME IpOoIecC omycThiHuBaHMs. He
ynuBUTENBHO, uT0 B Kaszaxcrae Gomee 66 % 3eMenb 3aTPOHYTHI NMPOLECCOM
OIyCTHIHMBAHUS; B PE3YIBTATE MACCHPOBAHHOIO OCBOEHMsI CTEIHOM MalliH{ I0-
TepsiHo 110 30-% rymyca; B IPOMBIIUICHHON JOOBIYE MOJIE3HBIX MCKOTIAEMbIX; BO
MHOTHX PETHOHAX MPOM3OLUIO 3aCONCHIE ¥ CHIKEHME IUIOI0poaus 1no4s. Wro-
TOM CTallM: Jerpamalys IacTOMII, yTpaTa reHO(pOH/a PACTUTENBHOIO U KUBOT-
HOTO MHpA U, Kak CJIEICTBHE, LENas Lelb SKOTOTHIECKHX OEICTBIH, CyIICCTBEH-
HO YXY/IIIMBIIUX YCIIOBFS )KU3HH 1 300POBbS HaceaeHus [2].

B nocnezpue rofbl, ¢ HebI0 IOIydeHIs HanboIee BEICOKUX YPOKAEB CEllb-
CKOXO3SIMCTBEHHBIX KYIBTYD, MAIIHS TIOABEPranach HHTICHCUBHOMY BO3IEHCTBUIO
yIOOPEHNI M TIECTHIU/IOB, YTO SBUIOCH JOIOIHUTENLHON HATPY3KON HA ITOYBY.
Kpome Toro, 4acTo OTpaBsBIIONINe IPENapaThl HCIOIE3YIOTCA BILYCTYIO: IPOLEHT
[oTaaromMX B 1esipb nectuuaos coctasiser 0,1 %. OcranpHas ux Macca oce-
JaeT B II0YBE, OTPaBIISLI MOA3eMHEBIE BOIbI [1, 2].

ITyTu permenust HaspeBOMX mpodieM mous KasaxcTaHa pasHOOOpasHbI U B
KaKIOM OTIEIBLHO B3ATOM pETHOHEe [OJDKCH OBITH OIPENEeNICHHBIM Hay4HO-
000CHOBAHHBIH TOXO/ C Y4ETOM IPUPOIHO-KINMATHIESCKIX YCIOBHIA U 0COOEH-
HocTel ucnosb3oBanus. COCTOSIHUE MMOYBEHHOIO IUIOAOPOAMS B CHCTEME arpo-
XAMHUYCCKOIO MOHHUTOpHHIA IIO HpI/IpOI[HO-CCHLCKOXOSHﬁCTBCHHBIM 30HaAM OIIC-
HHBaETCs 110 00IIEMY COIEPIKAHUIO IyMyca, TaK KaK 3TOT HOKa3aTelb Haubonee
TECHO KOPPEIMPYET C YPOXKAHHOCTBIO CEITbCKOXO3SHCTBEHHBIX KYIETYP.

HaOmroeHusIME arpOXUMUYECKUX CITYXKO YCTAHOBICHO YMEHBILIECHHE 3alla-
COB IryMyca BO BCEX 30HAX BCJIEACTBHE Pa3BUTHA dPO3HOHHEIX IPOLECCOR, HECO-
OmoneHnst ceBOOOOPOTOB, OTCYTCTBHS MIIM HE3HAYUTEIILHOTO BHECEHHS OpPraHu-
YeCKUX M MHUHEPAJbHBIX YIOOpEeHHil M, KaK CIeACTBHE, YXYAUICHHE CTPYKTYpPEI
HOYBBI M CHIDKEHME 3aIAaCOB IMTATEBHBIX 3JEMEHTOB Ui pacTeHuil. Ocolyro
TPEBOTY BEI3BIBAET yXYIIICHIE Ka9eCTBEHHOIO COCTaBa I'yMyca.

TakuM 00pa3zoM mpoblieMa COXpaHEHUS M MOBBILEHUS ITOYBEHHOIO IUIONO-
pomUst MOKET OBITH PElIeHa TONBKO Ha OCHOBAHHMHU KOMILIEKCA MEp, IIABHOU W3
KOTOPBIX SBJIICTCSA PallMOHAJIBPHOC H SKOJIOTHYCCKH Oe3oracHoe IIPUMEHCHHUC
MUHEPAJIGHBIX M OPraHMYeCcKHX ymnoOpeHui. IIpuMeneHre TOro MM WHOTO KOM-
IIEKCa MEPOTIPUSTHUI TOJKHO OBITH HAa OCHOBE TIIATENRHOTO aHANU3d COCTOAHUS
nouB. [y pemeHnst JaHHBIX aKTyalbHBIX OpoOieM B HaydHo-mccienoBarense-
KOM MHCTHUTYTE prcoBozacTsa uvenn V. JKaxaepa npoBOAATCSA MCCIEIOBAHMSA 11O
onpeneneHuio 3)(HEKTUBHOCTH KaK 3apyOeKHBIX TaK U OTEYECTBEHHBIX IIPEapa-
TOB OTBEYAIOIINX COBPEMEHHBEIM TPEOOBAHMSM K METTHOPATUBHEIM PabOTaM.

OcHOBHOI KyIBTYpolt KBI3bIIOpAMHCKOTO 00IACTH SIBASETCS PHC, M OT IIPO-
IYKTHBHOCTU JaHHOTO CEKTOPAa 3aBHCHT SKOHOMHYECKOE Pa3BHTHE BCETO PEruo-
Ha. BMmecTe ¢ TeM BayKHO HCIIOIb30BATH TEXHOJIOTHH CIIOCOOCTBYIOIIUE HE TOIBKO
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TOBBIICHIIO TPOXYKTHBHOCTH arpapHoOil ceprl, HO M SKOJIOTHYecKu Gesomac-
gole. Ha HU3KOIIIOMOPOMHOM mouBe 30HH! IIpuapannssi, Tae BeneTcs pUCKOBaHHOE
3EMIIE/IENNE C BHICOKHM HAMPSHKEHUEM SKOJNOTMIECKOH CUTyaluu 0e3 BOCIpouns-
BOJCTBA ILIOJOPO/HST IIOUBBI HEIB35 OHOCTOPOHHE CTABUThH BOIIPOC O LIIHPOKOM
pacnpocTpaHeHuH GHOIOTHIECKOT0 3eMyIeeNus. B 5ToM HalpaBleHUH H3BECTHBI
paboTEl O HCCIeNOBaHMI0 S()(EKTHBHOCTH HCIOb30BaHus (PocharoB U HX
KOMITO3MIIMH ¢ OPraHMYEeCKUMHE BEIECTBAMHE I 00Oramenus mo4s. Mcmoms30-
Banue HocOpPHBIX YAOOPEHHIT ITOKA3ATO BEICOKYIO 3(Q()EKTUBHOCTD [UIs TOBBI-
IITEHHS TUIONOPOINS JeTPaAPOBAHHEIX PHCOBBIX Honek [Ipuapanes [S]. B 90-¢
TozB! OBIIM MPOBCACHB! UCCICAOBAHMSA [0 M3YYEHHIO BIMSHHS [PEapaToB OTe-
YeCTBEHHOIO IIPOM3BOICTBA, TAKUX Kak rymar Harpums, XKep Hypsr, MOPC Ha
puce copra Map:kaH U Ha JPyruX KyIbTypax. YCTaHOBJICHO, YTO 9TH CTUMYIISTO-
PBI Ha OCHOBE IIPUPOIHBIX COSMHEHHUH 10 (P (HEKTHBHOCTH PEBOCXOMAT CTHMY-
JIATOPBI CHHTETHYECKOTO IPOUCXOKAEHNS [3].

OIHHM W3 TIEPCIEKTUBHBIX HAIPABICHUI B MCCIEIOBAHUE OBUIO M3YYEHHE
3 )eKTHBHOCTH CTHUMYJISTOPOB MHKPOGHOTO MpOUCXokAeH:s. B mepron ¢ 2006
o 2008 ronsl GBUIM TPOBENEHBI HccmenoBanus cosmectHo ¢ PITI «MuctutyT
MuKpobuonoruu u Bupyconorumy KH MOH PK mo paspaboTke KOMIIOCTOB H3
IIETYXH ¥ COJIOMBI pHca Ha OCHOBE IIPHMEHEHHs OaKTepui, a TAKKe MEIHOPaLHsL
3aCONICHHBIX 36MeJIb MUHEPAIIOM JOJIOMUTOM a TAKKe KOMITO3HIHH MUKPOOHBIX H
XUMAYECKUX CTUMYIATOPOB.

B 2012 rojy OB IPOBENEHEI HCCIEN0BAHMS 3(QPEKTUBHOCTH IPUMCHCHIS
MHHepana — HEOIHUT U YCOBEPIICHCTBOBAHHBIX KOMIIOCTOB, ITOJMy4€HHBIX B 2009
TOIy, OXKMBJEHHBIX HOBBIMH MHKPOOHBIMH OaKTepHAMHM, TPEIOCTAaBICHHBIMHI
PITI «MuctutyT Mukpobuonorun u Bupyconorum» KH MOH PK. B pamkax
JTAHHOTO MCCJIECA0BAHNUS F3YYAIOTCS COYETaHMs Pa3IMIHBIX MEIMOPATHBHBIX TeX-
HOJIOTHIf, pa3pabOTaHHBIX HA OCHOBE WCIIONB30BAHMA HEJLIIONONTUTAIECHX Oak-
Tepwii, Ha Pa3BUTHEC PACTCHMIl pHca U JOHHMKA C LEJIBIO MOBBIMIEHHSI HX YpO-
JKAHHOCTH [IPH BO3JEIBIBAHNY KYIBTYp Ha 3aCONEHHBIX NMoYBax KazaxcTaHCKOro
IMpuapanbs (PErHOH PHCOCESHI).

B Hacrosiiee BpeMst HapsAAy ¢ OTEYCCTBEHHBIMH IIPENaparaMu NPOBEACH Psift
HCIIBITAHAH 0 HCCIIEN0BaHui0 d(dekrnsrocTr npenapara RezFree (paspaborka
CIIIA), KOTOpBIH HMEeT OpraHMdecKOoe IPOMCXOKIEHHE M anpoOMpoBaH B psIe
pernonos Typuuwn u Kaszaxcrama. JlaHHEIN mpenapar ObUI BIIEPBBIC NPUMEHCH Ha
KyIETYpE PUC B NIOUBEHHO-KIMMarideckix ycnosusx Kasaxcranckoro IIpuapaiss.
RezFree pasnaraer szqOBUTHIE XUMHYECKHE COSIUHEHNS B TI0YBE, OCTaTKH IIeCTHLH-
JIOB M CHIDKAET TOKCUYECKOE JIEHCTBUE COJlel B II0YBE, IyOUTEILHO BIMAIONINX HA
POCT U Pa3BUTHE PACTEHHI, PErYIHPYET KU3HEAEATENLHOCTE MUKPOOPIaHU3MOB B
0YBE. DTOT MEPEeUHCIICHHbI HEIIONHBIA epedeHb CBOMCTB RezFree spisiercs mep-
CIIEKTUBHBIM IIPUEMOM UL peruona prcocestaust B KazaxcranckoM [Ipuapanse.

Jlo mocesa prca ObUT IPOBE/ICH arpOXUMIYIECKHH aHAIM3 00pa3IoB IOYBEL
OTOOPAHHBIX ¢ YYACTKOB IIOJICBBIX OIBITOB, KOTOPHIE CBUJETENLCTBYIOT O HU3KOM
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ILI0OpOHOCTH TouB (TaldlL. 1), conepxkanue rymyca cocrasmsier 0,520 % a co-
nepxxanue 6rorenHsIx BemecTs: N-NH, — 20,1-31,3; N-NO; — 14,5-19,2; P,Os —
12,4-19,2 MI/KT IIOYBEL
Tabnuya 1
ArpoxuMmuyecKasi XapaKTepUCTHKA MOYBLI ONBITHOIO0 YYacTKa
noJ KyJbTypoii puca

Bauosas opma, % IozxBrkHast GpopMa, MI/KT IOYBBI
I'ny6una cbopa oOpasua, cM O6muii | Banosoit Aszor
Dhoe azor | pocop |HurpaTHbIi| AMMIAYHBII Pacbop
1 2 3 4 5 6 7
ITousa B3sTA C y4JacTKa ITOJICBBIX OIBITOB
0-25 [0,520] 0,065 | 0,178 [ 14,5-19,2 | 20,1-31,3 [12,4-19,2

AHaI3 BOJHBIX BBITSDKEK ITOYBBI OMBITHBIX YHaCTKOB (II0YBa B3ATa J0 IOCE-
Ba puca), pasnenenHoro yeka Ne 1-4, mokasali, 4To 1o4sa ObIIa pasHOPOIHOIO
3acoeHus (Taon. 2).

Tabnuya 2

Conep:kaHie BOIOPAaCTBOPHMBIX COJIeil B MOYBE IO/ KyJILTYPO# puca,
% /Mr-3kB. Ha 100 r MoYBLI

Ne| pH |mV lgi;’:g’zl AHMOHBL Karuoust C(():J’?;I]\:[il/o Tum 3aconenus
% CO |HCI;| Cl | SOy | Ca | Mg [Na+K| % %
Ll 2.3 4 5) 6 i 8 9 10 11 12 13
11731 4 1,140 {0,000/0,027]0,046| 0,778 |0,165]0,078| 0,074 1.094 CyIb(aTHBII CHITb-
5 0,000/0,450]1,300{16,200{8,250{6,500| 3,200 : HO 3aCOJIEHA
5 7 [ 13| 1,100 ]0,000[0,034/0,046| 0,706 |0,175[0,069| 0,035 1.076 CyIb(aTHBIH CUIIb-
0,000(0,550{1,300|14,700|8,750|5,750{ 2,050 2 HO 3aCOJICHA
3 7,36 0,640 (0,000/0,027(0,014| 0,408 |0,125]0,024| 0,028 0.63 Cymb(aTHELH cper-
0,000/0,450|0,500{ 8,500 |6,250{2,000| 1,200 2 HE 3aCOJIeHa
4 7,49 0,880 {0,000/0,031{0,018] 0,504 |0,120{0,024| 0,081 0.777 Cynb(arHblii cpen-
0,000{0,500{0,500(10,500/6,000/2,000| 3,500 ! HE 3aCOJICHa

PasiudHble COYETAHMs YKA3aHHBIX IPU3HAKOB CO3/TAIOT MHOMKECTBO KOMOU-
HALUH COJOHIIOBHIX MMOYB C PA3TMIHBIMUI CBOMCTBAMM HEOJMHAKOBOIO MEIMOpa-
THBHOTO 3HAYCHHUS.

Jlo mocera prica Ha IIOBEPXHOCTH MOYBEI Ha 1-y10 gacTh (Ne 1) 1 Ha 3-10 9acTh
yexa (Ne 3) GBI paccesH MOJT JaBIeHHEM BOHOM pacTBop RezFree mo pexomen-
nosarHoi mo3e npoussourens (Typrwmu, CIITA) MalIMHHBIM CIIOCOOOM CO CIIe-
LUAIBHEIM O0OPYIOBAHUEM IUISI ONPBICKHBAHUS XUAKOCTH. YacTn yexa Ne 2 m
Ne 4 GBUIM KOHTPONBHEIME BapHaHTaMH, B KOTOPhIX RezFree He HCIIOIB30BANICH.
RezFree BHOCHTCA B BUJE BOJHOI'O PacTBOpa B 2 CPOKa HA PACTEHI: B (azax
KYIIEHHS i HA9aIo TPyOKOBAHHL

ITociie BHIIONHEHMST 2-TO CPOKA ONMPBICKMBAHKS pPacTEHMI Ha yJacTKax dyeka
(No 1 m Ne 3) uepes 10 cyTox OBUTH B3SITHI pacTHTENIbHBIE 00pasbl. Ilokasarenn
OrousMepeHuii IpeICTaBIIeHEB! B Ta0. 3.
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Tabnuya 3
IMoka3arenu GUON3MepPEHNC HA3EJIEHbIX OPraHOB MOJeTbHBIX pACTeHUN
puca, B3ATHIX ¢ y4acTKOB yeka (Ne 1-Ne 4) (Pa3a — Hayas1o TpyOKoBaHASA
puca), copt KazEp-6 (mousa cnabo3acojieHHasi B cpeHEe3aCOJIEHHAs)

Ilokazarenu Guomsmepermit | Nel | No2 | Ne3 | Ne 4
Bricora pacTenuii, cM 56 52 60 55
KonuuecTBo nmucThes, mwr 6 13 15 12
Kyctucrocts 2.3 2.0 2,2 2.5
Bec pacrenuii, r 3,378 | 2,826 | 3,702 | 2,848

Ipenapar RezFree 6pu1 BHeceH Ha moussl dacTe deka (Ne 1 u Ne 3), omm-
Yarouleiics M0 YpOBHIO 3aCOJICHHS IO IUIOTHOMY ocTatky (%) W mokazareisiMu
aHHOHOB M KaTHOHOB (Tabm. 2). UcnpiTaHus mokaszany, 9to 3()(peKTUBHOCTE BIHs-
By GaKTepHaIBHOTO ynoOpeHus RezFree 3aBUCHT OT YPOBHS 3aCOICHHS [IOYBBIL.

IMon BnusnaueM RezFree, BHECCHHOr0 Ha MOBEPXHOCTH MOYBBI yIaCTKa YEKa
Ne 1, rme mo MmIOTHOMY OCTaTKy COJIEW BOIHOHM BBITSUKKM paBsieTcs B 1,140 %
PACIBUICHUH HA PACTEHIS B /IBa CPOKA B (hazax KyLICHHS H TPYOKOBAHS BOIHBIM
pactBopoM RezFree ypoxkaiiHocTh 3epHa puca copra KasEp-6 dopmupyrorcs B
48 w/ra (tabm. 4).

Taonuya 4

Biusinue 6akTepuanbsHoro ynoopenusi RF (Typuusi) Ha ypoxaiiHocThs puca
copra Ka3zEp-6 (mecTHast cestekiims)

Ne | Bapuantsl onbita | YposkaitHocTs 3epHa, /ra | Maccst 1000 3epen, r
1 2 3 4
1 |Ne I, Bapuant — RF 48 32
2 |Ne 2, BapuanT — O 40 31
3 |Ne 3, Bapuant — RF 49 32
4 |Ne 4, gapmant — O 45 3
HCPo.5, I 1.0
p.% 2,0

Ilpu TakoM ke ypoBHE 3aconenus mouBsl (1,100 %) Ha ywacTke yeka Ne 2,
Iie He OBUIO IpelyCMOTpPEeHO BHeceHHe RezFree ypoxkailHOCTH 3epHa puca co-
crapuiaa 40 1yra, a Ha BTOPOM KOHTPOJIBbHOM ydactke (Ned) — 45 m/ra. JJanHbie
KOHTPOJLHBIX BAPHAHTOB (40-45 11/Ta) SICHO CBUIETENBCTBYIOT O TOM, YTO Mpema-
pat RezFree oxa3bIBaeT CyILIECTBEHHOE BIMSHUS Ha CHIDKCHHME YPOBHS 3aCOIEH-
HOCTH II0YBBI, CO3/1aBasi OJAarolpHsATHOE YCIOBUE B IIMTAHUM PACTECHHH, CIIOCO6-
CTBYET ITOTy4eHMIO IIPHOaBKY 3€pHA puca B Ipeerax 3-8 m/ra.

Ion BnmsHuMeM npenaparta RezFree Ha cpesme 3acosieHHbIx mousax (0,640-
0,880 %) dopmupyercst ypoxkallHOCT 3epHA puca COOTBETCTBEHHO IIPU B3aHMO-
JIEMCTBHU IIOYBBI U PACTEHHH C coeuHeHmsamMu RezFree B 49 u 6e3 Hero — 45 mw/ra.

Pesynratel MccienoBanmi U IIOKa3aTeil yposKalHOCTH prca copra KasEp-6
(MecTHas ceNeKIys) IOJIy9eHHBIX Ha MOJIEBLIX OIBITAX, 3a7I0KEHHBIX Ha 3aCOJICH-
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HBIX [I0YBAaX B IIOYBEHHO-KIMMATHYECKUX YCIOBWSIX KbI3BLIOpAMHCKOH o6sactu
KasaxcraHa, CBHIETEILCTBYIOT O TOM, UTO MEJIHOPaHThI Ha ocHoBe RezFree (Pas-
paborka yaensix CIIIA), nporectuposanssiii 8 Typiuu n B Kasaxcrane, CHIDKAIOT
YPOBEHb 3aCOJEHHOCTH MOYBBI M CO3AET ONArONpPUATHOE YCIOBHE JULL POCTa U
Pa3BUTHS PACTCHUI B T€ICHUE BETETALMK PUCA M MOBBIIAIOT IIIOOPOIVC OB,
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