KNAKUE AAKOKPACOYHBIE MATEPUAABI U TEXHOAOTUWN HAHECEHUA

broupaHble orHe3allmMTHbIE NMOKPbITUS
MHTYMECLIEHTHOr 0 TUna Aji1s APEeBECUHbI

M.1O0.PoabirnH, K.B.Kanagar, B.B.Ha3zapkeBu4
HIIr «Cneumatepuarbi», JOHeUK
J1.H.BaxutoBa, VIH-T pu3nKo-0praHn4eCcKo XuMum v Yrinexvmmm

um, A.M. JintBnHeHko HAH YkpaunHbi

3a MUHYBLINEe TbICH4YesieTus ApeBeCrHa He TOJIbKO He yTparuviyia cBoert npuvBsiekaresibHOCTN 1 BHaA4YMMOCTUN B Ka4de -

CTBe CTpouTesibHOro marepwuasia, Ho v npmo6pena yCTOIZ‘-IMBle periyrauuvio riorysisdpHoro, BO MHOIOM ripakTtnde-

CKn 6638ﬂbT€,OHaTI/IBHOI'O, a B riocsiegHune aecdatunsietus eLle v rnpeCTtr>kKHoro. n,OMLII/IHa 3TOro 3aksiro4aeTcs B yHU-

KaJlbHOM KOoMrijiekce (bl/ISMKO-MexaHI/I'-IeCKI/IX, Tel'lﬂO¢l/l3M'~leCKMX, TEXHNKO-3KOHOMWNYECKUX, I3CTEeTUYEeCKUX n Ttex-

HOJIOrM4YEeCKUX CBOMCTB ApeBecuHbl (1).

OzmaKo ABJISISICH  TIPUPOIHBIM
KOMITO3UTOM TPEMMYILECTBEH-

HO Ha OCHOBE OPraHUYECKMX MOJTMME-
POB - 1IEJUTIONO3bI U JIMTHUHA, IPeBe-
CMHA WMeEeT HeIOCTaTKu, KOTopble
MpU  OMpeNieSIeHHbIX YCIOBUSIX HE
TOJIBKO CBOJISIT HA HET MHOTOUMCJIEH-
Hble TIOJIOKUTEbHBIE CBOWCTBA, HO 1
TMPEBPALIAIOT €€ B UCTOYHUK MOTEHIIM-
anbHOI omacHoctu [2], JpeBecuHa
TONBEP3KEHA PATUYHBIM TUITAM OKHC-
JIEHUsI, YTO TIPUBOIUT K YXYIILIEHUIO
SCTETUYECKOTO BUNIA UBNENUIA, yTpaTe
MPOYHOCTU U HECYIIeH CIIOCOOHOCTU
KOHCTpyKiwmii [ 1,3, 4].

Oco0y10 aKTyaTbHOCTb IpUoOpeTa-
€T npoQieMa KOMIUIEKCHOM 3alli1Thl
JIPEBECHHBI OT OTHEBOTO M MUKPOOMOJO-
myeckoro paspyiieHust [2]. Hawvmyu-
1IMe pe3y/isTathl Mo 3hhEKTUBHOI Or-
He3alUTe IPEeBeCHHbl B HACTOSIIIEe
BpeMsi TIQTyYeHbI MPY UCTIONB30BAHUN
COCTaBOB MHTYMECLIEHTHOTO (TepMO-
BCITy4MBAOILIETOCs) THTIA [5)].

[IpoGnemy aHTHCENITMPOBAHMS
JIpeBeCUHBI [4, 6] M GUOLIMITHBIX JIAKO-
kpacounbIx [1k [ 1, 7 - 9] Hesb3st oTHe-
CTU K Majion3ydeHHbIM. OfHaKo eciu
IS OpraHopa30aB/isieMbIX KOMIIO3U-
LIV TIONOOpaHbI CPABHUTETBHO 3heK-
TUBHbBIE, TOCTYITHbIE 1 HEOPOTHe Opra-
HOPACTBOPUMbIE OMOLMIbI, HATTPUMED

CAUTVIWIAHWIV, TO IUIS BOTHO-IMC-
TIEPCOHHBIX KOMTIO3MLIMI CIOKUBILIA-
SICSl CUTYaLIMsl BBIIISIMT MEHee OMNTU-
muctaHo. CoeMHEHUs! PTYTH, 0JIOBa,
CBUHIIA, MBIIIESIKA HE YIOBICTBOPSIIOT
COBPEMEHHBIM CAHMTAPHO-TUTUECHYE-
ckuM TpeboBanusaM. Dropun 1 KpeM-
HedTOPHIT HATPHIST JIETKO BHIMBIBAFOTCS
u3 Tk, yBenmMueHne ke MX comepxka-
HUST IpeBaTo paspylieHreM KOJUTOWI-
HOW CHUCTEMBI ITIEHKOOOpa3oBaTeisl.
OKcun IMHKA, KOTOPbIiA MOT Obl OITHO-
BPEMEHHO BBITIOHSITH (DYHKIIAM U TTAT-
MEHTa, 1 OMOIWTIA, B3aMMOZICHICTBYET C
KOMITOHeHTaMu (hochaTHOI MHTyMeC-
TICHTHOM CHCTEMBI, YTO TIPUBOMINT K KO-
aryJsImn coctasa  motepe T1k orHe-
3aIlATHBIX CBOKCTB [5].

O611me TpeGoBaHKs U crielprKa
BOIHO-AUCIIEPCUOHHBIX MHTYMECLIEHT-
HbIX KOMIO3ULIMA HaslaraloT Ccepbe3-
Hble OrpaHWYeHMs TIpU BbIOOpE Be-
1LIeCTB, 00JanaIMX OUOLMIHBIMU
cBoiictBamu. Kpome Toro, mnpupona
paccMarpuBaembix 1K criocobcTByeT
Pa3BUTHIO IepeBOpa3pyLIAIOIei MUK-
pocdriopbl.  Bo-miepBbIX, MOIMCIMPTH
MHTYMECLIEHTHOW CUCTEMbl W TIOJU-
MepHbIe TUIEHKOOOpa30BaTe i MOTYT
CJTy>KUTb NIUTATEIBHOM CPENOiA U1l MU-
KpPOOPraHU3MOB, a (hocdaTbl aMMOHUS,
MPUMEHSIEMblE B OTHE3AILMTHBIX CO-
CTaBax, SIBJISIIOTCS MCTOYHMKOM a30Ta
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u (pocopa, HEOOXOTUMBIX JISI CUHTE-
3a GEJIKOBOI GMOMAcChl ¥ BHYTPUKJIE-
TOYHOTO 3HepreTryeckoro oomena [ 10,
11]. Bo-BropbIx, cnabokucnasi cpena
Ik obecnieunBaeT aneKBaTHbIE SKOJIO-
TUYECKUe YCIOBUSI JJ1s aKTUBHOTO Pa3-
BUTHSI MULIEMST OCHOBHBIX JIEpeBOpa3-
PYIIAIONIMX ~ MUKPOOPTaHW3MOB -
Trichoderma, Geotrichum v HEKOTO-
PbIX CyMYaThIX Tp1OOB [12].
Llenecoobpa3HOCTb MCIOb30-
BaHUsl ISl aHTUCETITUPOBAHMS WH-
TyMecueHTHbIX [Tk Ha ocHOBe BOM-
Ho-nucriepcoHHbIx JIKM  MHoro-
YUCJCHHbIX OWOLMIHBIX Mpernapa-
TOB, MPOU3BOIMMBIX 32 PYOEKOM,
TakXe TMpeacTaBiseTcsl BecbMa
npobGiemarnyHoii [13].

YaauHbiM  00BEKTOM HCCIIEN0-
BaHUS It BbIObopa 3(PhEeKTUBHOTO
oMoIMIa MOXET CIYXXUTbh CHUCTe-
Ma, BKJIIOYAloIast:

» coctaB «OHpotepM 250103»,

Boirtyckaemblit HITIT «Crnenma-

tepuaibl» (JoHeuk) mo TY

VY 13481691.005-2001, B Kaue-

CTBE TUITMYHOTO BOIHO-IKCIEP-

CUOHHOTO  MHTYMECLIEHTHOTO

JIKM;

* CTaHIApTHbIE 00pa3iibl MPSIMO-

CJIONHOM CTPOUTENBHOM IpeBe-

cuHbl 3a60y0HU cocHbl (TOCT
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OBECMbINMMIUBAIOLLMNA
OBE3)XWPUBAKOLLMA

D OCDPATUPYIOLLIMA
COCTAB— Monnoummr

30028.4—93) 06e3 BUIUMBIX
nedexroB (FTOCT 2140);

* OUOLICHO3 IJIECHEBBIX TPUOOB, Xa-

PaKTEepHBIA U peabHbIX IOpa-
JKEHUU BOTHO-IUCTIEPCUOHHBIX UH-
TyMeclieHTHbIX [IK B ycimoBusix
npom3oHbl  LleHTpanbHOro [oH-
0acca B Ka4eCTBe TeCT-MUKpoopra-
HU3MOB:

— «kyacc Deuteromyces, mopsi-

moK  Moniliales, cemeiicTBO

Monlllaceae — ILITAMMBI
Trichoderma  viride Pres.,

Penlcillum cyclopiutn Westl,

Aspergillus  niger  Tiegh.,

Geotrichum  candidum LK
emend. J;

Kiacc Ascomycetes, TOPSIIOK

Pezizales, cemeiictBo Pezizaceae

— wrramm Chlorosplenium aerug
inosum (Oed.) de Not.;

ouonun - 4-HUTpodeHO
(H®), anTucenTuuecKue CBOi-
CTBa KOTOPOTO XOPOIIIO M3BECT-
HBI U UCTIOJIb30BAJIUCh IS TTPU-

* [TonTBepXAeHO OTHEBBIMU MCTIBITAHUAMU Ha yctaHoBKe KT Kak 1o, Tak u 1mocje GuomnopokeHMsI.

JaHUSI TPUOOCTOMKOCTH TUIEH-

KOOOpa3ylolluM IUCIIePCUIM

1T BOJHO-JIUCIIEPCUOHHBIX

JIKM [8].

IlpencraBnsier uWHTEpec CcH-
HepreTudyeckuit 3¢hdeKT aHTu-
"pubkoBoro pneiictBus H® wu
:ynbdara menu [7,14], Bo3HUKaIO-
1WA, TO-BUAUMOMY, Oyaromapsi
30pa30BaHUI0 HUTPOMEHOISATHBIX
TMPOU3BOJHBIX MEIU, 00JIanaroIINX
Oonblllell aHTUTPUOKOBOM aKTUB-
HOCTBIO.

B Hacrosiieit pabore usydyeHa
3HTUrprOKoBas 3amura [k, Iomy-
--HBIX C MCIOJb30BAaHUEM COCTa-
Ba «BOHpotepM 250103», momudu-
JIMPOBAaHHOTO J00aBKaMU CIEI-
TbHO CHHTE3MPOBAHHOTO 4-HUT-
30(eHONSATHOTO  TPOU3BOIHOTO
semn (Cu-H®) ¢ comepxaHuem
«equ34-41%.

OmHocumenvHyo appper-

mueHocms anmuepuﬁlcoeoﬁ 3a-
uumaol 1k oyeHueaau no aHalo-
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euu ¢ memoduxoii  TOCT
30028.4—93  «Dxcnpecc-memod
ouenku 3pgexmusHocmu ammu-
CeNnmuKo8 Npomue 0epegooKpa-
WUGAOWUX U NAECHEBbIX ZpU-
606». JIKM (He menee uembipex
napanienvHuix 00pasyoe) HAHO-
cunu Ha OepessaHHble NOON0ICKU
(360+10)  o/ar’,
obecnevusarowum nepesod ope-

¢ pacxodom

8ECUHbI 8 2epYNnny mpyoHO2OpIO-
yux mamepuanos (1 epynna oe-
necmoiikocmu no TIOCT 16363-
98)*. Ilocae 7 cym cywku 6 ec-
MeCmEeHHbIX YCA0BUAX 00pA3Ybl
nomewjasu 6 Kamepy 6AdAMNCHOC-
mu ¢ memnepamypoi (25+2)°C.
Mnocokpamnaa  buonocuueckas
KOHmMamuHayus o06pasyos ocy-
Wecmensnacy aspo30AbHbIM Me-
modom  nymem  Henpepbi8HO2O
NPONYCKAHUS  pACCEeAHH020 HNO-
moka 6030yxa uepe3 600HYH CY-
CHEeH3UI0 mecm-MUKPOOPeaHU3-
MO8, HAXO00AWYIOCS 6 NPUOOH-
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Holl 30He Kamepbl. Cmenensb 6UO-
nopaxcenus Ik ouyenueanru uepes
5—7 cym no 6-6aanvHoil wkane
coomeemcmeuu c IoCT
30028.4—93. Hcnoimanus npe-
Kpawiaau npu docmudcenuu cme-
neHu buonopadiceHusi oo0pa3uos 8
5 6annos.

Crenennr Ouomnopaxkenus: Ik B
Oa/UlaXx COOTBETCTBYET CJICMYHOILM
¢azaM pa3BUTHSI TPUOKOBOIO OMOLIE-
Ho3a: 0 GaUIoB - TMpopacTaHue Crop
(1), 1 Gamn - nardaza U HaAYATBHbIA
poct mutiens (2), 2 6auia - yCKOpeH-
HbliA poctT muuems (3), 3 Oawia -
YCKOpEHHbIH pocT (3) 1 Havasio paBHO-
MepHoro pocta (4), 4 6ama - paBHO-
MepHBIii pocT (4), 5 6auIoB - OKOHYa-
HUe paBHOMEPHOTO pocTa (4) ¥ Hayaio
crapenus (5).

®azbl 1—2 YCIOBHO MOXHO TIpe-
CTaBUTb Kak 14 3Tart pa3BuTHsI OHOLIe-
Ho3a (He (PUKCHpPYeTCs HEBOOPY:KEH-
HbIM I71a30M), (ba3bl O 2-if 10 HayasIo
5i - Kak 2-i sran pasButus. Ilo-
CKOJIbKY pa3BUTHE OMOLIEHO3a Ha 2-M
3Tarle ONMUCHIBACTCS JIMHEHHBIMU 3aBU-
cumocTsiMu  [12], mis ompeneneHust
CTaTUCTUYECKH 3HAYMMBIX BEJIWUMH,
XapakTepu3ylolmx 3(pGheKTUBHOCTD
aHTUTPUOKOBOTO JEMCTBUSI OMOLIMI-
HBIX I00ABOK, MOXKET OBbITh MCITOTh30-
BAHO YpaBHEHWE: y =a + vi, Taey -
CTelleHb OuoropaxkeHus oOpaslia,
OaLT, @ - ycpemHeHHas CyMMapHas
IUIUTEIBHOCTh  (pa3  MpopacTaHus
CMOp M HAYaILHOTO pOCTa MULIENHS,
¢yt (1-ii 3Tam, Ha KoTopoM Ouroropa-
JKeHHEeM 00pa3lioB MOXHO IIpeHe-
Opeub); vV - YCpeOHEHHas CKOpPOCTb
Pa3BUTHST IEPEBOTIOPAKAIOIIETO TPUO-
KOBOIO OMOIIeHO3a Ha (ha3ax yCKOpeH-
HOTO ¥ pPaBHOMEPHOTO POCTa MULIETHS,
Gaju/cyT; t - BpeMsl SKCIO3WIIUM
KOHTAaMMHMPOBAHHBIX 00pa3LIoB B Ka-
Mepe BIKHOCTH, CYT.

Cratuctuyeckuie JaHHbIe, XapaK-
Tepusyiole ouornopaxkenue Ik, co-
JepXalyx pa3IMyHble OUOLMTHBIE
J00aBKK B KoymdecTse 2% II0 Macce
(1% — B JIKM), ¥ KOHTPOJBHBIX
TpeacTaBieHbl B Ta0. 1.
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Conepxanue 106aBok B JIKM, % :
a - [IX®, 6 - HO, ¢ - Cu-HD

Puc. 1. 3aB1crMoCTb CyMMapHOM OJinTensHoCTU a3
NMpPOopacTaHns CNop 1 HA4aJIbHOrO POCTa MULENNS
(1- aTan) n cpeaHel ckopocTy BronopakeHns

LpeBECUHBI Ha hasax YCKOPEHHOIO Y PaBHOMEPHOIO
pocTa rpubHOro MMLENVS (2-1 3Tam) OT CoAepP>KaHns
no6asok B JIKM

MpombiwAaeHHOR oxkpacka. 5/2004

AHanm3 ToTy4eHHBIX JAHHBIX CBU-
JIETeJIbCTBYET O TOM, YTO B YCJIOBUSIX
VICTIBITAaHU HAVOOJBIIYIO aHTUTPUO-
KOBYIO aKTMBHOCTb TIPOSIRJISTIOT TIeH-
taxiioppenon (ITXD), HO® u Hurpo-
denomsr Mem (Cu-H®). TaHHbIe aH-
TUTPUOKOBOII aKTUBHOCTH J00aBOK
[IX®D, H® 1 Cu-H® B cocrase uccite-
nyemoro [k npuBeneHs! B Ta0. 2.

Takum o6pa3om, mpu 3aBeIOMO

BbICOKOM COACP>KaHUM OMOLIMIOB B

IIk ux aHTUTpUOKOBOE NEHCTBUE
TIPOSIBJISIETCS] HA TIEPBOM U BTOPOM
3Tanax pa3BUTHSI TPUOKOBOIO OMO-
1IeHO3a, a BpeMsl ITOCTUXEHUS
MaKCHUMAaJIbHOWM CTENEHU Mopaxe-
HUSI oOpaslia IT03BOJISIET IIPOTHO-
3UpoBaTh 3(PPeKTUBHYIO OMO3a-
IIUTY MCCIEIYEMOrO0 WHTYMEC-
uentHoro I1k. IToaToMy mpeacras-
JIIeT  WMHTepec  olpejefeHue
colepxXaHusl OMOLIMIHBIX JOOaBOK
B KOMIMO3UIIMU, 0OOCHOBAHHOTO C
TEXHUKO-3KOHOMUYECKON U CaHU-
TapHO-TUTUEHUYECKOI TOUeK 3pe-
HUSI. 3aBUCUMOCTH JJIUTEIbHOCTH
TepBOro 3Tana U CKOPOCTU pa3BU-
TUS JepeBoriopaxaroniero Ouorie-
HO3a Ha BTOPOM 3Tale OT COmep-
>KaHus 100aBOK TMpPeACTaBIeHbl Ha
puc. 1. AHanu3 MoJIy4eHHBIX 3aBU-
CHMOCTE MO3BOJISIET C/AENATh Cle-

JYIOLINE BbIBOIbI:

* C TIOBBIIEHUEM COIEPKaHUS
OMOLIMAOB JJTUTENHOCTh  1-TO
9Tama pa3BUTHUS OHOLIEHO3a
yBeauuuBaeTcs. [lpuyem yrae-
TeHMe MUKpOQDIOphl HaumbOosee
BBIDAXXEHO TIpU TOBBIIICHUM
koHueHTpauuu [IXP u Cu-HO
¢ 0,5 no 1% (nmo macce), wist
H®d-c0,1 no 0,3%;

* yTHeTeHHe TI'PUOKOBOro OMole-
HO3a HauOoJiee BBIPAXKEHO IIU
YBETUYEHU U conepXaHus
[IXD, HO, Cu-HP B xommo3u-
i ¢ 0,1 10 0,5%. B nnTepBa-
e 0,5—1,0% cxopocthb GHoITo-
paxeHMs 00pa3llOB Ha BTOPOM
9Tane pa3BUTUSL MUKPOQIOPHI
MPaKTUIECKN He 3aBUCUT OT CO-

nepKaHus OUOIIUIOB;
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Tabmua 1
" Buoumpanan pobaoxa T at,eyr v, Gann/cyT r n S,
- -0,01+0,07 0,18+0,00 0.99 5 0,087
rEHD 0.52+0,37 007=20.01 0.95 6 0,474
MexraxnopiheHon -0 670,23 0,050,00 0,96 ) 0.344
A-HATPOHBRON «1,65+0,30 0,05+0,00 0,86 10 0,345
CANVLMNOBAE EACNOTA 0.45:0,33 092001 (R 7 0,420
Canmiimnasning -0, 24033 0, 140,01 0,97 5 0377
CanMiUinar |imka -0, 080,12 D, 141000 0,89 5 0,136
CammumnaT KM -0,46:+0,37 G, 12+0,01 0,96 fi G424
4-HuTpofeEronaT smemE (i) 2802035 0,060 00 0.97 o 0.275
Oxou uHka -0,23+0,51 0, 180,03 0,96 A 0,541
Cren Mean -0,11x0,49 0,22+0,03 0.94 4 0,603
Capa eonnonaHas 0,240,133 0,144+0.01 097 5 0377
DropuiL HETPIA D 16+0,36 0,084+0.01 0,85 6 0,489

" TTOROMATE MRS FIHAYEHNA HE IMEIT QGUIMYECKOrD CMEBICHE W HENRIOTCA CAEOCTEMER OTENOHEHUE OT TIHSAHOCTA HA hade

HERPSBHOMADHOrND pocTa |'|'II.1'ﬁ|-|i'1r(I BAMLLE TN

* TOYKA IePecevyeHus] 3aBUCHUMO-
CTeil COOTBETCTBYET BEJIMUYMHE
HauOOJIbILIEN OTHOCUTENBLHON (-
(EeKTUBHOCTU ~ aHTUTPUOKOBOTO
JIEACTBUST JO0ABOK - MUHUMATb-
HOMY coIepXaHWIO OuoLuia,
obecrieuynBaloeMy MUHUMAITb-
HYIO CKOPOCTb pa3BUTHsI GUOLIEHO-
3a Ha BTOPOM 3Tarie Mpyh MaKCH-
MaJIBHOM  TIPOIOJDKUTEILHOCTH

MEepBOro 3Tarna. 3Ha4YeHue 3ToM Be-

mmunHbel g [IX® cocraBisieT

Takum oOpazoMm, Moaubuka-
LMST UCCIIeyeMO CHUCTeMBbl [0-
6aBkaMu H® u Cu-H® mno cpas-
HeHUIo ¢ BBemeHueM I1X® mpen-
cTaBiisieTcst 6ojiee 3G GEeKTUBHOM.
PaBeHCTBO 3HauYeHUIl BeITUYUH
MakKCUMaJbHON OTHOCUTEIbHOM
GyHIIUOUIHON 3P PEeKTUBHOCTH
nevictBus H® u Cu-H® nosBoss-
€T TIPeNIoJIOXKUTh, YTO B 000MX
clyyasix JACMCTBYIOIIMM BELIECT-

BoM gBisercsa HD.

KOMITO3UIIMIO WM 00pasyrolierocst
B pe3ynbrate pasnoxeHus Cu-
H®) B ycnoBusix, G1aronpusitCTBy-
OUIMX Pa3BUTHIO JIepeBOpa3pyllia-
IOLLIETO TPUOKOBOTO OMOLIEHO3A.
Conepxanre H® B BogHoli (ha-
3¢ ompenesum pu pH=12 cnekr-
podoromerpuaecku( /. = 405 HM).
Ounamuka murpamu H® us
Ilk Ha ocHOBe cocraBa <«DHIO-
Tepm 250103» mpencraBiieHa Ha
puc. 2 (UCXOmHOE coAepXaHHUe
H® B IIk npunsaro 3a 100%). 3a-

(0,60+0,05)%, mia H® u B CBSI3U C 3TUM IIPEACTABISLIO
Cu-H® —(0,15%0,05)% ot mac- WHTepec u3ydeHne murpaimuy HO BUCHMOCTH  KOTMACCTRA  SKCTpa-
cbl cocTaBa «DHHorepM 250103». (BBEIEHHOTO HEITOCPEICTBEHHO B rupyemoro H® ot spemern ske-
Tabauya 2
BuouuaHan AnuTansHocTs Bpomn pooTsaung CropoeTs pazeumva BuousHoaa
nobagxa 1-rosTana, cyr Guonopaxenws 5 Dannoa, cyr” HA 2-m aTane, Gann/cyr

Nxd» 818 118 4R el

Hb 27—39 138 0,05

Cu-H d1—53 136 .06

i 28 2,14

MO B i BES Yk, T THHRGIE OF RIAHC= : LHGRIL 1 LS SO TR BnGTAn = LT
*Anan | BETAY K anpe, NeHHLIR AN AONHC=-AWCNEREHOHHOND MHETYMEBCUESHTHOM COGTHE MonucTene (Poo i)

opradopasbapnuemoro Unitherm 38001 cocraanaict 631 1300yT 0OOTEETCTEEHHD.

NpomslllA@HHOR okpacka. 5/2004
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TpakIMU MOTYT YCJIOBHO OBITh
pa3dUTHl Ha TPU ydacTKa:

0—0,5 4 — MHTEHCHUBHOE BbIMEI-

BaHMe OMOLIMIA TIPEUMYIIECTBEH-

Ho ¢ noBepxHocTH [1Kk;

0,5—8 u — muddy3us ouonu-

na u3z oobeMa IIk u ero mepe-

X0l B BOIHYIO (asy;

8—24 4 — BBIMBIBAaHME OCTa-

TOYHOTO KOJIMYeCTBA OWOLIMIA.

PeanbHblii MHTEpEC MpencTaB-
JISIIOT TIEPBbIA U BTOPOW y4YaCTKU
3aBucuMocTeil. Ha BropoM ydact-
K€ 3aBUCUMOCTHU OIUCHIBAIOTCS JIU-
HeltHbIM ypaBHeHUeM C = C, + t,
e C - conepxanue H® B Ik no-
CJie ero 3KCIO3UILIMU BO BJIAXHOM
atMoctepe, % ot ucxomnHoro; C,

- conepxxanue H® Ha moBepxHoC-
T [IK ¥ B MpUJIeraroimx caosx, %
OT MHCXOIHOTO (XapakTepusyer
TEPBbIA Y4acTOK 3aBUCUMOCTH); V
- ckopocth muddysuu HO® uz
oobema Ik, % /4; t — BpeMsT 9KC-
Tpakliuu, Y.

CraticTiyeckue JaHHbIE, Xapak-
Tepusytore murparyio H® us Ik u
B 00nveme [k, mpencrarieHsl B Ta0II.
3. B 1abn. 4 mnpuBeneHBl TUHAMIKA
ouonopaxenust [k u comepxxaHue
OMOIIMIHBIX JOOABOK HA MOMEHT
OKOHYaHMSI TIepBOTO 3Tara pa3BUTHSI
TPUOKOBOIO OMOLIEHO3A.

Onepupyst JaHHBIMU Tabm. 3,
MOXHO OLIEHWTb COJEepXaHUe aH-
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Puc. 2. AvwHamika marpaumn HE wa Nk ,
MOAMDMUMPOBOHHOMO AoGaskamk HP (g)

W Cu-HD (6), NPH PAIAMYHOM BEEMEHK
SKcnoavumy oSpailoe 8 KOMEDE TENATA
EACDKHOW aTMOCdephl

TucenTuKa B [IK HA MOMEHT OKOH-
YaHUs TIEPBOTO ATara Ouoropaxe-
HUsST 00pa3uoB ApeBecuHbl ¢ IIk
«DHporepm 250103» 1 mpoBecTu
COBMECTHBI aHaInW3 JAUHAMUKU
pa3BUTHUSI [IePeBOPA3PYLIAIOIIETO
rpubKoBoro OuoneHo3a (Tabdi. 2)
u murparuy HO (tabi. 4).
AnTrrprokosoe aeiicterie HD sip-
KO BBIP2XEHO Ha MepBOM dTarie G1oro-
paXeHus1, TIOCKOJIbKY K MOMEHTY €ro
3aBeplUIeHMs ONARIIONIAs YacTb OU-
ouyma — (87+ 10)% ot 06ILLEro Kom-
YyecTBa — JIOKATU30BaHA BO BHEILIHEM
cioe TIk. Ckopoctb GUoropaskeHust
Ik Ha BTOpOM 3Tare pa3BUTHSI MUAKPO-
(h1OpBI CYILIECTBEHHO MEHBIIE aHATIO-
TWYHOW BEJIMYMHBI, XapaKTepHOU UId
KOHTPOJIbHBIX 00pa3lioB, He colepxka-
X 6uouyaa (Tads. 1). BepositHo, 310
o6ycionieHo aeiictBrueM HD, nokamm-
30BaHHOTO B 00beMe 1K, Tak Kak mpu
PaBHOM CONEPXXaHUU IS CTBYIOLIETO
BemectBa B Ik, comepxammx H® u
Cu-H®, ckopocTt pa3BUTHSI GUOLIEHO-
32 paBHbL:
[C] = (0,08+0,07) %
v = (0,05+0,01)6an1/cyT;
[C] = (0,06 + 0,05) %
v = (0,06%0,01)6amm/cyT.
Takum o0pa3oM, OCTaTOYHOE CO-
nepxanre HO B oobeme Ik, ycraHaB-
JIMBAOLLIEECs] TIPU JUTUTENTBHOM 9KCIIO-
3ULIMM OOpa3lioB B YCJIOBUSIX TerUIon
BIaKHOM atMocepbl, obecreurBaeT

Tabauya 3
Bpemn
RN My, cogepmanies HP Nk, copepmawes Cu-HOD
WM Gy T
€% | C,% | wv%M r | nl s c,% G,y % v,%M | n | s
|
0 100 Taz] 2,021 0.95 - 1,560 [ En] 64 7.82%0.86 095 G 3.926
10 Qa3 4442 5,920 .56 0,96 7 3,484
15 7342 S0%2 4. 17+(.53 0,85 5 2,488
20 - - - - - 562 480 0,760,058 0,96 L] 0,487
3L 244D 2020} 0.55x0 0,96 5 0,302 a2 4840 0,64=0,05 0,88 & 0,322




HKUNAKMUE AAKOKPACOYHBIE MATEPUMAABI N TEXHOAOTMW HAHECEHUS

Tofinia <

Buoign e DNATENLHOE TS CyopocTh BuonopaseHus [ [:EIJIE[IJNH;H-H HTD :
AuGlgke 1-ro orand GuonopakeHds, cyT Ha 2 -m sTane, Gann ey 9% afa,
obiee HA NORSPXHOCTH
H 33+8 0,05+£0,01 0,48+0,04 0.4040,03
Cu-Hb 47+6 0,06£0.01 0,7420.03 0,69+0.62

YrHETeHUE pa3BUTHUSI OMOLIEHO3a Ha
¢a3zax ymMepeHHOro M PaBHOMEPHOTIO
pocta rpu60oB. COBOKYIMHOCTb MpPOLIEC-
coB murpanun H® Ha moBepXxHOCTh U
Jlajiee BO BHELLIHIOKO cpejy 00yciaBiu-
BaeT [JIMTEJIbHOCTb IIEPBOrO 3Tarna
o6uonopaxeHus: (dha3z mnpopactaHusi
CIIOp ¥ HAYAJILHOTO pOCTa MULIEJIHSI).
Ha puc. 3 mnpexacraBiieHbl pe-
3yJbTaThl UcciaenoBaHus 3G ¢GeKTUB-
HOCTU aHTUTPUOKOBOIA 3alIMTHI Ipe-
BECUHBI (BpeMeHU JOCTUXEHUsI Ouo-
nopaxeHust 5 6aJIJI0B), OKpallleHHOM
coctaBoM «OHporepMm 250103», or
ucxonHoro conepxanuss H®. Ana-
JIU3  TOJYYEHHBIX 3aBUCUMOCTEN
CBUJETEIBCTBYET O TOM, UTO B 00Ja-
CTU BBICOKUX KOHIeHTpauuii H®
pa3nuuus B aHTUTPUOKOBOM 3alure
Ik HuBenupylorcsa. Bpemsi, Heobxo-
IUMOE ISl JOCTUXEHUSI MaKCUMaJlb-
HOro Oayuia OuomopaxeHusi, CTpe-
mutcsa K 140 cyT — IIMTENIBHOCTH
HauboJjiee OJaronpusITCTBYIOLIETO
OMOMOPaXEHUIO MOrOTHOIO Ce30Ha B
YMEPEHHOM KJIMMare, 4YTo MO3BOJISI-
€T NMPOrHO3upoBaTh CpoK b HeKTUB-
HOI1 aHTUTPUOKOBOIA 3aLIUTHI ApEBe-

CUHBI HE MeHee | roma*.

[pu mpuMeHeHUN B KayecTBe aH-
tucentuka Cu-H® 4-uurpodeHon uc-
nosb3yetcs 6osee a3hHekTuBHO — npu
pPaBHOM COJCPXaHUM JICUCTBYIOIIETO
BeleCTBA B KOMIIO3MLMU TMPUOIU3U-
teabHo 0,35% mnpumenenue Cu-HO

TIO3BOJISIET IMOJYUYUTb PE3YJIbTaThl JIy4-

me mpuMepHo B 14 pasza. Dto obcTOoSsI-

TCJIbCTBO MPEACTABIACTCA BaXHbBIM C

T L OF

TEXHUKO-9KOHOMUYECKOI U CAHUTAPHO-
TUTUEHNYECKOI TOUEK 3PEHMSI, TaK KaK 12
JAeT BO3MOXHOCTb OIPENEIUTh OITH- .
MaJIbHOE COiepKaHie OMOLMIHON J10-
0aBKM B KOMIIO3UIMK, OOECIEYNBAIO- =

1ee JOCTATOYHYIO aHTUTPUOKOBYIO 3a-

Puc. 3. 3aBncrnmocTb 3pHEKTUBHOCTM aHTU-
rPUOKOBOIA 3aLLMTHI APEBECUHBI MOKPLITUEM

LIUTY MPA MUHMMAJIbHOM YpPOBHE 3a-
IpSI3HEHMS] OKpyXalolleil cpenbl U
MOBBILIEHUsT Ce0eCTOMMOCTH TIPOIYK-
LMW, DTH YCIIOBUsI COOJTIONAIOTCSI B MH-
TepBajie KoHueHTpauuii H® 0,07 -
0,35% (puc. 3), 4TO COOTBETCTBYET CO-
nepxanuio Cu-H® 0,1 - 0,5%.
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* B HacTosiliee BpeMsl BONpOC onpesesieHus: ouoctoiikoctu [1k Heb3si cCUUTATh OJHO3HAYHO PELIEHHBIM KaK MO pe3yJibTaTaM YCKOPEHHBIX
HMCTBITAHUHN, TaK U B OTHOLIEHUU MCIIOJb3YeMOIo TepMMHOJOruueckoro anmapara [15]. Pe3ynbraTel HATypHBIX MCIIBITAHUI CBUAETEIbCTBYIOT,
YTO 10 MCTEYEHUM 2-X JIeT SKCIUIyaTalluu Ha 4YepauHbIX MOMeUleHUusIx ouonopaxeHue apesecuHbl ¢ 1k «Bumorepm 250103», moauduimpo-
BaHHoe Cu-H® (0,01%), He npebiiaer 1 - 2 6autoB. McnbITaHUS MTPOIOIKAIOTCS.
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