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B nocaeonue 200v1 6 Berapycu akmusHo pazsueaemcs gpopenesoocmso. Coenacno Komnnexcy mep no pasgumuro ppi6o8oocmea
6 Pecnybnuxe Benapyce na 2020-2025 200b1 6 1020-60cmounom pecuone Mozaunesckoul obnacmu niaHupyemcs ROCmpoums mpu KoM-
nJeKca no eblPaUSAHUI0 PAOYIHCHOU Gopenu MOWHOCIbIO 00OHA MBICAYA MOHH 8 200 Kajcovlll. Heobxooumvim ycrosuem 015 0anb-
Hetiwezo IpphexmusHoco passumusi 6elopyccKo2o openesoocmea A61emcs 00eCneyeHHOCHb MOBAPHBIX X035LUCME NOCAOOUHbIM
mamepuailom 6blCOKO20 Kavecmed.

B yciosusix UHMEHCUBHOU AKeaxkyl1bmypsbl Ka4ecmeo pbl60n0cadowoeo mamepuania Mosicem CHUNCAmsCs, U OH Hyofcdaemcg 6
OONOIHUMENbHOM UCNOJIb308AHUU OE30NACHBIX U IKOJIOUYECKU YUCTNbIX CMUMYIUPYIOUWUX 6EeUleCme. fpyﬂbsoeble Kucaiomaol noxyvuiu
pacnpocmpanenue 8 pacmeHue8o0cmee Kaxk CIMuUMyasimop pocma. B akeakynomype oce ucnonv3osanue Qynvp8o8wvix Kuciom aeisen-
C5l HOBbIM U UMeenm NOMmeHYudjibHole 8blCOKUE NePCneKnueol.

B pesyiemame npoeedenﬁbzx UCCIe008aAHULL HAMU ocyulecmeleHo cpaeHerue ¢yﬂb806’blx Kuciom, noJy4YeHHbvblx U3 jaucHuma u
cmebneti KyKypy3sbl Ha aK8aKyIbmMyPHOM 00beKme paoyicHou hopenu. Ycmanosneno, umo mexncoy moKCuyHOCmbi0 Qyib806blX Kuc-
JIOM, NOAYYEHHBIX U3 TUSHUMA U KYKYPY3HO20 CbIpbsl, cyuecmsyiom docmoseprule paziudusi. Oonako, no pesyiemamam oyerxu JI/[so
0be (])y/leO@bl@ KUCiomasl, MOJNCHO OmHecmu K Kamezopuu «Manas moxcuunocmuy. JZHSO ¢y]lb606012 Kucjiomaul, I’IOJI_VL{EHHOIZ us jue-
numa, cocmasuna 1018,70 me/n, umo omnocum ee xk xamezopuu «Manas moxcuunocmuy (500 me/n < Jl/s0 < 5000 me/n). J1/s0
@y1606011 KUCTOMBI, NOIYUEHHOU U3 KVKYPY3HO20 cbipbs, cocmasuna 706,97 me/1, umo makace omuocum ee Kk kamezopuu «Manas
moxkcuunocmuvy (500 me/n < Jl/[so < 5000 me/n). Dmu pezynomamuol A1AI0MCA OOKAZAMETLCMBOM HMO20, YMO «IUSHUMHASLY QYIbEO-
6as Kucioma odonadaem 6oiee 8bICOKUM MOKCUYECKUM IPhexkmom. Dmo HeoOX00UMO Y4umuléams, npu YCMAaHo8IeHUU U paspabom-
Ke 003UPOBOK (hy1b80601 KUCIOMbL NPU UCHONILI0BAHUU ee 8 KaYeCcmae KOPMOBOL 000A8KU 8 HCUBOMHOB0OCEE U pblO08OOCHIEE.

Knrouesvie cnosa: ¢ynveosas xucioma, paoyicnas (hopens, JueHum, KyKypy3sHoe cbipbe, NpedelibHO 00nycmumble KOHYeHmpa-
yuu, NOIYIemanbHas 003d.

In recent years, trout farming has been actively developing in Belarus. According to the Complex of Measures for the Develop-
ment of Fish Farming in the Republic of Belarus for 2020-2025, three rainbow trout farming complexes with a capacity of one thou-
sand tons per year each are planned to be built in the southeastern region of the Mogilev Region. A prerequisite for the further effec-
tive development of Belarusian trout farming is the provision of commercial farms with high-quality planting material. In conditions
of intensive aquaculture, the quality of fish planting material may decrease, and it requires additional use of safe and environmental-
ly friendly stimulants. Fulvic acids have become widespread in crop production as a growth stimulant. In aquaculture, the use of
fulvic acids is new and has potentially high prospects.

As a result of the studies, we compared fulvic acids obtained from lignite and corn stalks in an aquaculture facility of rainbow
trout. It was found that there are reliable differences between the toxicity of fulvic acids obtained from lignite and corn raw materi-
als. However, based on the LDso results, both fulvic acids can be classified as having “"Low Toxicity". The LDso of lignite-derived
fulvic acid was 1018.70 mg/L, which places it in the "Low Toxicity" category (500 mg/L < LDso < 5000 mg/L). The LDso of corn-
derived fulvic acid was 706.97 mg/L, which also places it in the "Low Toxicity" category (500 mg/L < LDso < 5000 mg/L). These
results prove that "lignite™ fulvic acid has a higher toxic effect. This should be taken into account when establishing and developing
dosages of fulvic acid when it is used as a feed additive in livestock and fish farming.

Key words: fulvic acid, rainbow trout, lignite, corn raw materials, maximum permissible concentrations, half-lethal dose.

Beenenue

B nocnexnue rogpl B benapycu aktuBHO paszBuBaercs QopeineBoactBo. Cormacno Kommiekcy mep mo
pa3BuTHIO prIOOBOJICTBA B PecnyOnuke Benapycs Ha 2020—2025 rompl, B I0ro-BOCTOYHOM peruone Moru-
JIEBCKOM O0JIaCTH TUTAHUPYETCS MOCTPOUTh TPH KOMIDIEKCA 10 BBIPAIIMBAHUIO PAAYKHOH (hOpEeTr MOIIHO-
CTBIO OJIHA ThICAYa TOHH B I'OJ KaXIBI. YK€ HA4aTO CTPOUTEILCTBO PHIOOBOIHOIO KoMIulekca B KpacHo-
MIOJIECKOM palioHe MPON3BOACTBEHHONW MOIHOCTEIO 1000 TOHH.

HeoOxomumbIM ycitoBreM st nanbHekero 3(hGeKTHBHOTO pa3BUTHS OeopyCCKOro (openeBo/ICTBA SIB-
nsieTcs: 00eceueHHOCTh TOBAPHBIX XO3SIMCTB MOCaJOYHBIM MaTEPHAaIOM BBICOKOTO KayecTBa.

B ycnoBusX HHTEHCHBHOW aKBaKyJIbTYphl KAUECTBO PHIOONOCAIOYHOIO MaTeprajia MOXKET CHIKAThCSA, U
OH HY’)KJA€TCs B JIOTIOJIHUTEIBHOM HCIIOJIb30BAHUM O€30IACHBIX U IKOJIOIMUYECKH YUCTHIX CTUMYJIUPYIOIINX

13



BemiecTB. OynpBoBbie KuCHOTH (PK) momyunnu pacnpocTpaHeHHE B PAaCTEHHEBOJCTBE KaK CTUMYIISTOP PO-
CTa, a TaKXe MOY4YaloT PaclpoCTpaHEeHHe B )KHBOTHOBOJACTBE. B akBakynmbpType xe ucnois3oBanne DK sB-
JIieTCsl HOBBIM U MMEET NMOTEHIMAbHbIE BEICOKHE TEPCIIEKTUBBI.

OK MoxeT OBITH MONyYeHa U3 Pa3IMYHBIX UCTOUYHUKOB CBHIPbS. OIHUM U3 TaKHMX HCTOYHHKOB SIBIISETCS
JIUTHUT, IPEBECHBII MaTepua, KOTOPBIA MTPEBPATHIICS B YTOJIb IO BO3/ICHCTBIEM JaBICHUS U TEMIIEPATYPhI
Ha TPOTSHKEHUH MIJUTHOHOB JeT. Kpome Toro, @K mMoxeT OBITH CHHTE3MpPOBAaHA W3 PACTUTENBHOTO CHIPHA,
TaKoro Kak KyKypys3a.

Nzyuenne npenensruo pomyctuMbix koHIeHTpanui (I1JIK) i tokcuanoctn @K Ha pprdax BakHO 1O HE-
CKOJIBKHIM TTPHYUHAM:

1. Oxpana okpy:xatomieii cpeapl: ecinu @K ncnonp3yercs B ceTbCKOM XO035HCTBE HIIH APYTruX cdepax, oHa
MO>KET IOTaJaTh B BOAHBIE CUCTEMBI Yepe3 JOXKAEBBIE CTOKH, BOJJOOTBOIHBIE KaHANBI WIN APYTUE MyTH. DTO
MOJXKET MPUBECTH K 3arpsS3HEHUIO BOIBI U HETATHBHOMY BO3JIEHCTBHIO HAa MECTHBIE IKOCHCTEMBI, BKITFOUAs
PBIOHYIO TOMYJIALIHUIO.

2. be3omacHOCTb 1 pBIOBI U APYTUX BOAHBIX OPraHU3MOB: PHIOBI SIBIAIOTCS BaKHOM YacThIO aKBaTHe-
CKHX dKOCHCTEeM. TOKCHYHBIE BEIIECTBA B BOJE MOTYT OKa3aTh HETATHMBHOE BO3JEHCTBHE HA 3I0POBBE PHIO,
BKJTFOUAs HapymieHue QpyHKIui kadp, meueHu, HEPBHON U PEIPOTYKTUBHON CHUCTEM.

3. buonoruueckas akkymyssius. Hekoropeie BelecTBa HMEIOT CBOMCTBO HAKaIUIMBATHCS B TKAaHSAX Opra-
HU3MOB. Eciim @K oka3piBaeT TOKCHYECKOE BO3/ICHCTBUE HA PHIO, OHA MOXKET HAKaIUIMBATHCSA B MX TKAHSIX,
YTO B KOHEYHOM HTOTE MOXKET MPEACTABIATh YTPO3Y IS 3I0POBBS UEIOBEKa, €CIIM OH YIOTPEOIIeT TaKylo
pBIOY B muIIy.

4. 3aKOHOJIATENBCTBO U HOPMATUBBL: B OOJBIIMHCTBE CTpaH CYNIECTBYIOT 3aKOHOAATENbHBIE HOPMATHBHI,
PEryJUpYOIIUE YPOBHU TOKCUYHOCTH BEIIECTB B OKpy:xaromieil cpene. U3zyuenne Tokcnunoctu OK Ha poi-
0ax MOXKET [TIOMOYb B YCTAaHOBJICHUH COOTBETCTBYIOIIMX MPENEIBbHO JOMYCTHMbIX KOHIICHTPALUH.

5. CbanaHcupoBaHHOE HCIIONIB30BaHUE pecypcoB: McciaenoBaHusl TOKCHUYHOCTH TOMOTAIOT OIIEHUTh pHUC-
KH ¥ npenmMytiectsa nmpuMeHeHUs OK B pa3nmudHbIX 001acTsIX, TAKMX KaK CEIbCKOE XO3SHUCTBO WIIH BOZO-
cHaOxeHue. JTO MO3BOIISAET MPUHUMATh HH(OPMHUPOBAHHBIE PEUICHHS O €€ NCTIOIh30BAHH.

Taxum obpazom, nzyuenue [1/IK u tokcuunoctn ®K Ha ppibax mMeeT BakHOE 3HaYSHHE ISl oOecreye-
HUSl YCTOWYHMBOTO M 0€30MacHOr0 BO3ACHCTBHSA 3TOIO BEHIECTBA HAa OKPY)KAIOUIYIO CpPely W aKBaTHUECKHUE
AKOCUCTEMBI.

Henp Hammx uccregoBanuil 3akimovanack B onpenenenun 11K u momyneransoit no3er (J1s0) ©K u3
Pa3IUYHOTO CHIPhS, KaK IMEPCIEKTUBHBIX KOPMOBBIX J100ABOK, Ha MPHMEpPE aKBaKyJbTYPHOTO OOBEKTa pa-
ITy’KHOM (hopeH.

OcHoBHas 9acThb

B nccnenoanmsx ucnomns3oaiu @K pa3nuyHOTro mpoucxXoxIeHHs, MOTyuYeHHbIEe U3 TUTHUTA (ITPOU3BO/I-
ctBo Kurait), a Tarxke U3 KyKypy3HOTO CHIphs (pon3BocTBO Poccuiickas denepanms).

Jia vccnemoBaHmii NCIIOIB30BAIMCH YMOPHUOHBI M IMYMHKY paxykHOH Qopenu. Mkpa pamyxHO# Gopenn
Ha CTaJiM Tjia3ka ObuIa pruoOpeTeHa y moybckoro npousBoautels Dabie Hatchery. OMOpuoHs! TpaHcmop-
THPOBAJIMCH B TEPMOKOHTEHHEPAX CO JIHOM BO3IYIIHBIM TpaHCIIOPTOM. [IpeaBapuTenpHy0 aianTaIHio M-
OpMOHOB TIOCTIE TIEPEBO3KH MPOBOIMIIA B MHKYOAITMOHHOM IIeXe PIOOBOHOTO WHIYCTPHAIIEHOTO KOMITJIEKCa
OAO «DopeneBoe x035HCcTBO «JloxBay.

WuKyOanMoHHbIH [IeX OCHAIIlEH MHKyOaTopaMu JOTKOBOro Tuma. Llex paboTraer 1mo nmpuHIUIY yCTaHOBOK
3aMKHYTOro BogocHa0Oxenus (Y3B). Cucrema BOJOIOATOTOBKM BKIIIOYAET B ce0sl MEXaHMUYECKYIO U OHOIIO-
THYECKYIO (QHIIBTPALNIO, OKCUTEHAIIMIO 1 00€33apasKuBaHre BODI.

Jajiee sMOPHOHBI TIEPEHOCHIIMCH B JTa0OpaTOPHBIE YCI0BHS KadeAphl MXTHOJIOIMH M pbiOOBOICTBA bero-
PYCCKOI roCy1apCTBEHHOM CEbCKOXO035IUCTBEHHOM aKageMuu.

Hinst nonnkyOGanyu 3MOpuonsl B yamkax [letpu o6bemom 90 M1 OBl TOMEIIEHBI B TEPMOCTAT BO3TYLI-
ueiit XT-3/70 (npousBoacteo PecnyOnuka benapychs).

OMOproHB! HHKYOUpoBanuch npu temieparype 10,0 °C. O0bemM HHKYOAIMOHHOM CpeIbl B KaXKIOH JaIike
[lerpu cocrapmnsn 40 M.

[Ipurorosnenune xkonmneHTpanuit @K (kak U3 JUTHAUTA, TaK U3 KYKYPY3HOTO CBHIPBS) OCYIIIECTBIUIOCH TI0
cnenymomei meroauke (Tads. 1). BHauyane npuroTariuBajcs MaTOuHbIH pacTBOp B KoHIeHTparmu 5000 mr/i
(1 r cyxoit ®K nobasmsanu B 200 Myt HHKYOAaIMOHHOHM cpezbl). 3aTeM M3 MaTOYHOI'0 pacTBOpa MPUTOTaBIIH-
BaJINCh PaCTBOPHI Pa3IMYHbBIX KOHIIEHTPAMH JI SKCIIO3HLINH.
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Ta6nuna 1. CxemMa NPUTOTOBJIEHHS IKCIO3HIIMOHHBIX PACTBOPOB (PyJILBOBBIX KHCIOT

OOwuit 00beM IKCIIO3UIIHOHHOTO Heo6xoxnmerit 00beM HHKYOAIHOHHON Heo6xoauMblil 00EM MaTOYHOTO
Kownenrpatus, mr/n pacTBopa, MKJI Cpeibl, MKJI pacTBopa, MKJI

0 40000 0

25 39800 200

50 39600 400
100 39200 800
500 40000 36000 4000
1000 32000 8000
2000 24000 16000
5000 0 40000

OKCIIO3ULNOHHBIE PAaCTBOPHI IPUTOTABINBAINCH [IEPEA HEIIOCPEACTBEHHBIM 100aBJICHISIM K SMOpHOHAM
U XpaHWIIUCH B OTJEIBHBIX TPOOUPKaX.

[locne 6-yacoBoii aganTanuy SMOPUOHOB ISl K&KAOH KOHLUEHTpAauuu ObUTH CPOPMHUPOBAHBI 3 TPYIIIBI
1o 3 smMOpuoHa B Kaxaoi. M3 vamku Ilerpu ¢ moMoIbi0 NUNETKM MaKCUMalIbHO yAAJslach BOJA U Cpasy
K€ M00aBIISIICS AKCITO3UIIMOHHBIA PACcTBOP HEOOXOAMMONW KOHIICHTPAITUHA. DOMOPHOHBI I XpaHECHHSI TIepe-
MEIIAIHUCh B TEPMOCTAT ¢ HEOOXOAUMON JIJIsl UX WHKYOAIuu TeMIepaTypoi.

ExxenueBHO pUKCHPOBaAIN COCTOSHUE U AKTUBHOCTH SMOPHOHOB U JIMYMHOK, OCYIIECTBIISIIN MOACYET IO-
rubmux. IlonMeHa pacTBOpPOB Ha CBEXHE TAKXKe MPOBOAMUIACH €XKEIHEBHO. J[IMTENbHOCTh SKCHEPUMEHTA
coctaBuia 73 AHs.

PesynbTathl nccnepoBaHnii TOKCHYHOCTH SKCTpakToB DK, MomydeHHBIX U3 TUTHUTA U CTEOeH KyKypY3hl
Ha 3MOpHOHaX paxy>KHOU (hoperu MpencTaBieHs! Ha puc. 1-4, B Tabm. 2-3.

=
o

KonnuecTBo B Hayase
3KC1’lepI/IMeHTa, oIT.

H [Toru6o, mmT.

Koau4vecTBo, 1T,
o v B O ®

i BpDKHIIO, IIT.

Konuentpanus "J1urHuTHOi" QyIbBOBOI KHCJI0TBI, MI/J1

Puc. 1. BepkuBaeMoCTh SMOPHOHOB M JIMYMHOK PaTy>KHOH (opesny Mo/ BIHSHUEM «JTUTHUTHOWY (yJIbBOBOIT KUCIOTHI

Hcxons u3 puc. 1, BUaHO, 4TO cCMEePTHOCTH B KoHIeHTparusax 0—100 mr/i cocrasuia 0,0 % (0 moruOmmx
u3 9), 500 mr/m — 11,1 % (1 morubmmit u3 9), 1000 mr/a — 44,4 % (4 morubmmx u3 9), 20005000 mr/m —
100,0 % (9 moru6mmx u3 9).

Pacuer J1/Iso ocymecTrisiin B mporpammuoi cpeiae R (RStudio — cBoGomHas cpena pa3paOOTKH Mpo-
IrPaMMHOTO O0ECTIEUeHHS C OTKPHITEIM UCXOIHBIM KOJIOM JIJIS sI3bIKa MPOTrpaMMHUpOBaHus R, koTopkiii npe-
Ha3Ha4YeH I CTaTUCTHYECKOH 00pabOTKM NAaHHBIX W padOThl C rpaduKol) Mo pe3yibTaraM KOHEYHOU
CMEpPTHOCTH.

Tun ¢yHKIMM MoJENH BHIOMpAM HA OCHOBaHWHM MUHUMAIIbHOHN BenmnuuHbl AIC-KpuTepus mpu cpaBHe-
HHH JIByX BO3MOXKHBIX Mozeneit (Tadm. 2 —3).

Uewm mensbire 3HaueHnst AIC-xpurepus, TeM Jrydie MOIeb.

Tabnumna 2. CpaBHeHHe MoJieJeil BBIAKHBAEMOCTH SMOPHOHOB H THYHHOK Paay:kKHOH (open noJ BJUSTHHEM IMTHUT-
HOI» (pyabpBoBOIi kKHcaA0THI 10 AIC-kpuTepuio u 3Ha4enns JI/so kaxnoii moaenn

Kpurepwuii Probit / Concentration Probit / In (Concentration) Logit / Concentration Logit / In (Concentration)
JIs0 1018,70 943,05 1016,11 961,87
AIC 9,04 9,95 9,38 10,07
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Aonsa normblmx ambpuoHos

— nMpobur
~— Norur

1000 2000 3000

KoHueHTpauua

T T
4000 5000

Puc. 2. IIpoOUT-IOTUT 3aBUCUMOCTH ISl BEDKUBAEMOCTH SMOPHOHOB paly’KHOH (openy o1 BIusiHHEM

=
o o ©

KoanuectBo, mr
S
.

«JIUTHUTHOI» (yIHBOBON KHCIOTHI

Konuentpauus "kykypy3Hoii" ¢pya1bBoBOi KHCI0THI, MI/JI

H KonnuecTBo B Havaje
JKCIIEPUMEHTA, IIT.

H [Toru6o, mr.

i BeDKHITO, IIT.

Puc. 3. BepkuBaeMocTh SMOPHOHOB U JIMUMHOK Pamdy>KHOU (POPENH MO BIUSHIEM «KYKYPY3HOW» (yIHBOBON KUCIOTHI

Hcxons u3 puc. 3, BUAHO, 4TO CMEPTHOCTH B KoHIeHTparusax 0—100 mr/i cocrasuia 0,0 % (0 moruOmmx
u3 9), 500 mr/nm — 11,1 % (1 nmorudmmit u3z 9), 1000 mr/a — 88,9 % (8 morubmmx u3 9), 20005000 mr/m —

100,0 % (9 morubmmx u3 9).

Ta6nuna 3. CpaBHeHHe Mojeelil BbIKMBAEMOCTH SMOPHOHOB M JIMYMHOK PaAyKHOH (popesu Moja BIMSHHEM KKYKYPY3-

HOi1» (pyabBoBOI kKnca0ThI 0 AIC-kpuTepuio u 3navyenus JIso kaxnoii mogenn

Kpurepnii

Probit / Concentration

Probit / In (Concentration)

Logit / Concentration

Logit / In (Concentration)

JI 50

751,09

706,97

754,46

706,03

AIC

7,79

7,77

7,91

7,80

1.0

08
1

06

Hona norkbwwx ambpuoHos
04

02
1

0.0

— Mpobur
— JNornr

log(KoHueHTpaLua)

Puc. 4. IIpo6ur-norur (log) 3aBUCHMOCTH JyIsl BEDKMBAEMOCTH SMOPHOHOB palyKHOHU (hoperr o1 BIUSHHEM «KyKypPy3HOW)

(yIbBOBOM KHCIIOTHI
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3aki0ueHue

B pesynbTare uccienoBaHuil yCTaHOBJIEHO, YTO MEXKAY TOKCUYHOCThIO DK, momydeHHBIX U3 pa3iudHbIX
HMCTOYHHUKOB ChIPhs, €CTh pasuuiia. OgHako, mo pesyiabraraM oreHku JIso, 00e K (kak U3 murHuTa, Tak u3
KYKYPY3HOTO CBIPbsI), MO)KHO OTHECTH K KaTeropuu «Mamnast TokcndHocTs» (500 mr/m < JIdso < 5000 mr/m).

JI1s0 «inrautHOM» DK cocraBuna 1018,70 mr/m, JIs0 «xykypysHoit» @K cocraBuna 706,97 mr/n. IIAK
@®K u3 mMraATa U KYKYpPY3HOTO CBIPBSI, TP HCIIOIB30BAaHUH B aKBAKyJIbTYpe pamgyXHoOU (opemnu, cocTaBmiia
100 mr/m.

OcCHOBHBIE TTPUYNHBI, YKA3bIBAIOIINE HA TO, YTO TOKCHYHOCTH «IMTHUTHOW» DK BBINIE «KyKypy3HOIH»
@K, 1o HalleMy MHEHUIO, CIIETYIOLIHE:

1. Ilpumecu: TUTHUT, KaK MPHUPOIHBIA MaTepHall, MOXKET COACPKATh CaMble Pa3HOOOpAa3HBIC MPHUMECH,
BKJIIOYasl TSDKEIbIE METAJUIbl, OPraHUYECKUE COECOUHEHUS U JIPYTUe BEIIECTBA, KOTOPBIE MOI'YT IIOBBICUTH
TOKCUYHOCTE;

2. Ocmamounvle coedunenusi: iporiecchl u3neueHus @K 13 TUTHUTAa MOTYT OCTaBJIATh OCTATOYHBIC CO-
€IMHEHMS], KOTOPHIE B CBOIO OUEPE]Ib MOT'YT UMETh TOKCUYHbBIE CBOMCTBA.

3. Paznuuua 6 cmpykmype u ceoticmgax: «JIATHUTHAS» M «KYKypy3Has» MOTYT MMETh KOHTPACTHYIO
CTPYKTYPY U XUMHUYECKHUI cOCTaB. DTU PA3IUUUL MOTYT IPUBECTH K HEOJUHAKOBBIM YPOBHSM TOKCUYHOCTH.

4. Mexanuzmuvl mokcuyHocmu: BO3MOXHO, yTo OK 13 JUrHuTa Bo3ACHCTBYET HA OPraHU3MEbI uepe3 Ooliee
3¢ (heKTUBHBIEC WM HHTEHCUBHBIE MEXaHU3MBI, YTO MMPUBOINT K ITOBBIIICHHON TOKCHIHOCTH.
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