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PECTIYBJII{KA KA3AXCTAII

(te)KZ (13)B (r1) 32562
(sr) cqsF 11/02 (2006.01)
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MI{HIICTEPCTBO IOCT}IUIIN PECIYBJIIIK}I KA3AXCTAH

OfII{CAHI4E I43OEPETEHVIfl
K IIATEHTY

(2r) 20r6t0520.r
(22) r1.06.2016
(45) 20.12.2017, 6ron. Ns25
(72) Eplrarau6er Bonar Toneyxarrfnbl; Hypraluer
Hypxen Yreyonrv; Kacenosa Xanap Mypar6exoeua;
XonoA Au4pefi Bna4muupoauu; Buxanoea lla3gar
Hlpranonua; A6rurarrana Jleima,{ayleronna
(73) Tonapuulecrno c orpaunvennofi
OTBETCTBEHHOCTbIO "Hayruo-uporr3BoAcrBeHHoe
o6:se4raneune "Ka3rexHoyf orb"
(56) Ilpouron M.A., Arerulrn A.B., llpuveueHue
o6opyAorauur c riM[ynbcHblM ntrorolparropuuv
no:geficrnlreM Aff [oJr]TIeHIrlI xI{AKIIX TMItHoBbIX
y.uo6peuufi. /l flpo6lerrru MexaHV3aIIuI{

arpoxlrMlrrlecxoro o6ecne.reHlrul ceJlbcKoro xosrfi crna. -
2016.Ils 9. c.65-74

RU 2350587 CL,21.03.2009 r
wo 2010094985 Al, 26.08.2010 r

(s4) cnocoB froJlvqEHII.s rvMpIHoBhIx
OPIAHOMTTHEPAJTbHbTX ETIOyAOEPEHIIfr
U3 OKUCJIEHHbIXYINEfr
(s7) I{:o6pereulre OTHOCI,ITC' K

yrneuepepa6arHsarorueft npoMbIruJIeHHocrLI Lr

cenbcKoMy xo:.rficrny r{ Moxer 6urr r,rcnolr3oBaHo AJIA

npor{3BoAcrBa fy.rlrHoBbrx opraHoMvHepfulbHblx
6uoy,uo6peuufi us orucreHnrrx yuefi .

Onucau cuoco6, ocnonagultil Ha coBMecrHoM

sogAelcrsurl ynbrp a3ByKoBoro Ir3nyqeHl{rl rI KncJIop oAa

Ha ryMaTcoAepxarqrre BeuIecTBa (oKrrcneHHbre o)?bre u
xanaenrnre yrnlr), Ir 3aKJlK)qalotryuzitc , B ToM, lITo
qpeABapr{TeJrBHo qprrroTaBJrr4BtuoT xnAKyro cycneH3r4ro,

cocrortrIyro Lrs cMecr{ 5o%-noAnoro pacrBopa qeroun (c
pH ne ueuee 12) c urvemveHHbrM ryrvrarcoAepxaqnM
BerrrecrBoM Ao KpyrrHocrr{ MeHee 0,3 MM c
onpeAeJreHHbIMI{ MaccoBbIMH cooTHoIueHtuIMI4,
o6ecuequsarouravrr,r onrr{MturbHbrfi rcanvrca\uonnrrft
pexuM B TeqeHue Bcero BpeMenr,r sosAeftcrBrur, 3areM
rrpoBoA.rrr BbrAepxKy Aannoi cycrreH3lrrl B TerreHne

24 \aca c neprroAlrqecKr{M nepeMerrrrBaHr{eM, rrocJre
qero ocyqecTBJurroT IIoAaqy Kr{cJropoAa B cycneH3r{ro
rroA AaBJreHr{eM 0,5'105 IIa u KaBr.rrauuoHHoe

Ar{cneprupoBaHr{e nogAeficrsuel{ yJrbrpa3ByKoBbrM

n3Jry {eHr4eM C .raCrOrOfi 22 t{\, pa60vna roKOM
ynbrpa3ByKa ao 4 A n yAenrHofi MorqHocrbro 2-3 Br sa
I cpr3 gonrr o6pa6orxu cycneH3lrr,r c KorrulrecrBoM
qrrKrroB ynbrpa3ByKono[ o6pa6orrur - 34 pa3a B

TerrgHr{e 20-30 lawr>ry B pe)KrrMe, o6ecueq[saroueM
HarpeB cMecr{ Ao reMneparypbr ne 6olee 70oC.

TexnlFrecxm\4 pe3ynlTaroM lno6perenue flBrr'erc .

nofl)qeHl{e BbIcoKoKaqecTBeHHoFo r)rMHHoBoro

opraHoM[HepiurbHoro 6uoyao6perura c BbrcoKHM

coAepxaHIIeM IyI\.{I,IHoBbIX KItcJIoT llponoHIl,IpylotrIero
\eitcrsufr. co cra6r,rruurrun norpe6zreJrbcKr{Mr{
csoficrsa {u.
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I4:o6perenue orHocnrcr K yrnelepepa6arrrsaroqei t4 MIrKpo3JreMeHroB> a raKxe opraHoyrneBoAlryIo

npoMbrurneHHoctyr A cenbcKoMy xo:aficrey rr Moxer cocTaBntlorUy]o rryTeM KaBI{TauI4oHHoro

6rrrr, zcnonb3oBaHo A1x [porr3BoAcrBa ryMrlHoBrlx Alrc[epfupoBaHurB soAHofi cpeAe ropoAcl(Ilrx rBepAbIX

opraHoMr,rHepaJrbHbrx 6uoyAo6penui, npraro4nux Ant 6rrrosrrx orxoAoB Ao nepeBoAa KpaxMaJroB B JlerKo

mo6rrx rl.rrroB rlorrB, npHforoBneHHbrx r.r3 oKrrcJreHHbIX ycBaI4BaeMLIe BeuecrBa, rnApoJlil3aUxlr Io4poB Ao

61prrx r{ KaMeHHbrx yuefi, AnA rroBbllrreHr4rr HIr3KoMoleKyntpHbIX xap6ouonrtx KI4cJIor, nocne qero

ypoxafiHocrrr ceJrbcKoxo3flficrneuurrx Kynbr)? I{ ocyqecrBJrtror cMeruI4BaHIte Bcex [onyqeHHblx

yn) {ueHr4s rllrTareJrbHoro pexlrMa noqBbl. cocTaBrtlou[x yko6peHr4a, I(aBI{TaIII4oHnyrc
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fyunHoeue opraHoMI{HepaJIbHbIe yAo6peHI'It

I{MeIOT BbICOKOe COAepXaHI4e TMI',IHOBbIX KI4cJIor 14

Sylreorucror u B cBt3li c 3TI4M oKa3blBalor

KOMrrneKcHoe Bo3AeficrBl{e Ha uor{By, yn)qltra.s ee

(pu:rnecxue, xI4MIlrtIecKI{e v 6l4onor[qecxhe csoi{crea.

TaxNe oHI,I BbInoJIIU[or nporeKropHylo $yHxuilo,
cBt3brBiur TtxeJIbIe MeTaJIJIbI, paAI{OHyKJII'I,qbI I{

OpfaHrueCKI{e TOKCI'IKaHTbI, npeIUITCTByrl Iltx

rrorraAaHr4ro B pacreHwl. ,{annue yAo6peHut
cloco6crBylor IIx 6onee aKTI4BHoMy pocry z ptBBxrl4ro

pacreHr.rf. O6pa6orra ryMI{HoBbIMI4 yAo6peHutMu

ylrfrruaer pzBBI4TIre KopHeBof cltcreMbl, 3aKpeuss
pacreHur B IroqBe, rIoBbIIu€u yctoftuuaocrb K cITJIbHbIM

BeTpaM, cMbIBy B pe3ynbTare ool.ulbHofo BbInaAeHI',IrI

ocaAKoB n 3po3LIoHHbIM rlpoqeccaM. Passl4rlae KopHeBor

cr4creMbr r,rHTeHcI{lbI{IIupyeT nornoueHl4e pacTeHI4eM

Bratu vt KucJlopoAa, a raKxe rloqBeHHoe [I',ITaHue. B

pe3ynbTaTe npr.IMeHeHI{rI ryMI{HOBOTO yAO6peH[t B

KOpHeBOT Cr4CTeMe aKTI{BLI3LIpyeTCt cI4HTe3

aMITHOKLICJIOT, CaXapOB, B'ITaMI{HOB I{ OpfaHrrtlecKl'Ix

Kr4CJrOT, y}]rlnvrBaeTcfl. o6MeH Be[IecrB MexAy KopIUIMI{ I',I

IIoqBofi . BHAerqeMrre KopH'MIr opraHl4llecKl{e KI4cJIoTbI

(yrorrna.a, fl1no-rHas. n 4p.) axrmHo Bo3Ae[crBylor Ha

IroqBy, yBenI{lII{Bat AocrynHocTb rrI,ITaTeJIbHbIX BeUIeCTB

r,r MI{KpoSneMeHTOB.

ZssecreH cnoco6 ttoJryr{eHl4rl fy {I4HoBrIX BeruecrB

us 6yporo yrnr (flarenr RU 2174529), couacuo
KoropoMy 6ypHfi yfonb c BJIaxHocrbIo se vqHee 20%o,

IIBMEIbIIEHHbII AO I(PYIIHOCTII MEHbIIIE 2 V*T,

cMeruLrBaerc.{ c TBepAor Iqenoqblo B coorHoIIIeHI{Ir
14,2-15,3 ruonqNaOH utru15,9-16,1 rvrol.a KOH ua I xr
clxofi 6e33onbHofi MaccEI yfn.[. CMecb BbIAep)KI4Baerct

AJ]{ nOnHOrO paCTBOpeHlIrI [IerOtII4 BO BJrare yUIt, 3areM

Bbrcyrrrr4BaeTct I4 noABepraeTct reprr,roo6pa6oTKe npu
reMrreparype 130-150'C B reqeHrre 4-7 u, nocne vero
ocyrqecTBJlseTct 3KCTpaKIIT{t |yMI4HOBbIX BelqeCTB

BoAoil rrpr4 reMreparype 95-100'C. C. B petylsrare
r{Aer [oBbIIIIeHI{e BbIXoAa fyMaroB .qo 83,0-86,9%0 or
cp<ofi 6erronbHofi Maccbl yrnt. HeAocrarKaMn 3Toro

cnoco6a flBrfuerag. cJloxHocrb rz 6oJlbma.s AJII4TeJIbHOCTb

nprrroroBneHl4Jr TMITHOBbIX BeqeCTB.

I4seecreH cuoco6 npuforoBJIeHIII KoMnneKcHbIX

ryMr{HoBbrx opraHoMr4HepilnbHblx yao6penr.rft [flareur
RU 2296731, 20071, BKJrroqalorutft upe4napureluro
IIOJIrIeHIIe r)'N4I4HOBbIX KI'ICJIoT It ryr\4aTOB IIyTeM

KaBr4TarIIrOHHOrO Alrcllepf I{p OB aHIrrI Kaycro6I{onI,IToB B

BOAHOM paCTBOpe luenoqer Ao rIoJIHoro BbIXoAa

ryMI{HOBbrX KI{CJIOT C nOCneAyIolqIrM rlon) {eHI4eM

ryMaroB rryreM Ao6aBneHlis f IzAp oKcIrAoB, Kap6oHaroB

Lr rl4ApoKap6onaros KarvIA, Harpv,A, aMMoHI,III a
KaBLrrarlr4oHHoro AIrcIIeprllpoBaHI{t Ao AocruxeHttq
reMneparypbr cMecr4 80-90'c, non) IeHI,Ie

opraHoMlrHepaJrbHofi cocrasr,'rfoueft rryTeM

KaBr{TaurroHHoro ArrcneprnpoBaHur B BOAHOi cpeAe

Jrrrf HoueJlJrroJr03Horo cblpb.{, MI4HepaJIbIrblx yAo 6penrai

FOMOreHU3aUrtO CMeCIr.

OcnosHbrra HeAocrarKoM groro croco6a genaercs.

qpe3BbrqarHo cJlox{Hat TexHolorl{rl flonyaleHurl

KoHerrHofo rIpoAyKTa - opraHoMl4HepilnbHofo

yao6peuut,- Taxaq rexHoJlorul He o6ecne'IllBaer
BO3MOXHOCTb KOHTpOJUI B IIOJD {eHHOM rIpOAyKTe

3A.IIAHHbX XI4MI{IIECKOIO II KOJII{TIECTBEHHOTO

COAepXaHwI IILITaTeJIbHLIX 3JIeMeHTOB' TaKarI

TexHoJlorrirr He rlo3Bonter rloJrflarb xo geqnrril npoAyKT

CO CTA6NNbIGIMI-I BbIC OKOKAqCCTBEHHbIMII

[orpe6nrenbcKnMl4 cBozcrBaMu. 3ror cnoco6 rpe6yer
6omru[x sHeprerlIqecKlTx r{ 3KoHoMIrIecKID( 3arpar AJUI

ocHarrreHrrrl TaKoi cJloxHofi rexuolonrr,r.
I4geecreH cnoco6 noJr) IeHLIII ryI{ItHoBbIX KIrcJIor I{

ycrpoficrBo AJI' efo ocyuecrBneHlaa (llareur RU
2042422), cornacHo KoropoMy yronb u3Merlqarcr,
oopa6arrrnaror ero 3KcrpareHToM I{ aKycrI{tIecKIrMI{

Kone6aHr,r{Ml{, 4peAcraBn{roq}il\4ll co6ofi qepeAoBaHil e

noJroxr{TeJIbHbIX u oTpI{uarenbHblx rIoJIylepI4oAoB

cMerueHurr rryJlblrbl, O6pa6orry yuul ocylqecTBnsroT IIpn

ABI{XeHUr{ rrynblrbl cBepxy BHI,I3 B BI4Ae napanneJlbl{blx
noroKoB c )tsenruI{Barotqerc.{ I{HT9HQITBHOCTbTO

BO3AefiCTBLUT HI{3KOTIaCTOTHbIMI,I aKyCTI'I[IeCKIIMI4

Kone6aHilrrMrr I4 B KaxAbIfi noJrynepl{oA Kone6aHl'Ifi

ocyrqecrBntroT pa3roH rrynbrlbl B OAITOT rpynne
rroroKoB, a B raxArtfi orplluarenbHblfi norrynepuo4
Kone6aHu[ ocylqecrBrullor pa3roH rrynblrbl r 4pyroil
rpyn[e rroToKoB, 4plrqeM B o6o[x cJl)qatx ycKopeHHble

rloroKr4 HarrpaBntloT Ha xecTKI{e HeITOABI,IXH6Ie

[eperopoAKlr rI 4pOI43BOA.'IT I'rx rOpMOXeHI4e, npl{ 3TOM

qacrb rryJrbrrbr r13 HI4xHefi 3OHbI C 6OnrUrOfi

r,rHreHc[BHocrblo o6pa6orKll HanpaBntlor B BepxHIoIo

3orry c nusxoft uHTeHcIrBHocrbIo o6pa6orxz.
HeAocrarxaur,r AaHHofo I,I3o6pereHl{-s -sBrtrorctl

- pac[pocrpaHeHl{e cfloco6a nonyreum ryMIiHoBbIX
KHCJTOT TOnbKO A3 yf tlA;

- cna6oe Bo3AeficrBl{e Ha r{acrrrqbl yrn.{ B

ycrpoficrBe, uMercueM ToJrbKo Bo36yAurent{
aKycrrrrlecKrrx Kone6aHufi, Bo3HI4KarouIue B

3aronneHHblx clpytx cycneH3l{Il, u OrIeHb MAIrAfl.

BepotTHocrb BO3HLIKHOBeHT4fl ](.ABrrTAlIrlrr, I'IMeIOUIeT

3HaurrreJlbHo 6onee IiHTeHcI{BHbIe Qaxroprt
BO3nefiCTBI4-S.

Han6onee 6r[sruM TexHI{rIecKIrIM peIIreHIreM K

[peAnaraeMoMy r43o6peTeHl4lo flBrflerc'' clloco6
TIOJD^IEHI4'I OPIAHOMI4HCPAJIbHbIX YAO6PCHUfi @ATENT
RU 2350587, 2009), ocsosauuuft Ha KaBIrraqI,IoHHoM

Arrc nepf upoB aHIrI{ r}'}{aroc oAepxalrll{x BeIrIecrB (rop Q,
ca[porerrb, 6ypufi yrolr) c nocneAylonllrM

AOIIOJIHIITEJIbHbIM BBEAEHIIEM MIIKPO3NEMEHTOB.

llpe4napureruro npuroraBJllrBaror cMecb pacrBopa
qenoqr{ c pH ue rr.renee 12 c ryMarocoAepxalql'rM
BexIecTBoM, nocne qelo qpol{3BoA{T KaBI4TaIpIOHHOe

Ar{cneprl{poBaHl4e nor4eficrruetul ynbrpiI3ByKoBbIM

rr3Jr)treHrreM u3 pacqera yAenrnofi MoIrIHocrI4 l-4 Br sa
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)BOAFTyO

140HHOTO

rBepAbrx
B nefKo
rpoB Ao
lJIe qefo
AICHHbIX

moHHyro

IBJI'ETC'
[YreIIv',
UIJIbHOIO

tequBaeT

poAyKre
BCHHOIO

TAKAA

rpoAyKr
€HHEIMI4

rpe6yer
rpar Ant

iITCJIOT I{
:FT RU
--Ibqaror,
IECKI{MII

loBaHlle
epIIoAoB

rrror rrplll
ICJIbHbIX

lHocTbIo
{ECKI,IMIT

re6a]F'uir
rpynre

.nepHoA

fpyrofi
)peHHbIe

BDKHbIC

PE 3TOM

oJbruor
lpxHroro
IA6OTKI,I.

HHOBbIX

yfrfl B

ITLTTETI?I

,IC B

Miltafl.
{erouefi
raKTopbI

II4EM K

c[oco6
.fIareur
AOHHOM

r (ropQ,
yrouLrM

\.{eHTOB.

acrBopa

xaulrrM
I{OHHOE

yKoBbrM

4Brna

I cu3 goHrr o6pa6orru cMecl4 B reqeHl{e 5-15 ruun, Aanee

Ao6aer.su B 3ry cMecl QocQopnyn Kl4cnory B
KoJrrlrrrecrBe, o6ecne-rr4narcqeM cHDKeHze pH ao 2-1,
:arev o6pa6arbrBaror oror pacrBop ynbrpa3ByKoBLIM

u3n) {eHveM Tex xe napaMerpoB B TeqeHI{e roro }Ke

Ar{ana3oHa BpeMeHIr, Aanee nolyreuurri pacrBop
cMeIIrI{BaIOTCLUeJIOTIbTO,BKOJIIILIeCTBe,
o6ecnequsarculeu ueftlpall43alIruo pacrBopa Ao pH
1-1 ,5 u AaJree BBoArr B nony{eHHoe }I(I4AKoe r}T{I4HoBoe
yAo6peurae III{TATENbHbIC Mr{Kpo3neMeHTbr.

Heaocrarrauu 3Toro cnoco6a flBItfltoTat

.[ononHI{TeJIbHoe BBeAeHne qenoql4 - c)D(oro eAKofo
Kurus rrrr o6ecne.re Huq nefi rp anrraqr.rlt ( noer,turenu.r
pH or 1 -2 lo 7 -7 ,5) r)'MarcoAepx{atqero pacrBopa, qro

MOXET CHI{3I{Tb KAqECTBCHHbIII COCTAB

opraHoMr4Hep€rJrbHoro yAo6peHl4t. K rouy xe - 3ro
Jrr{ruHlre $uuauconrre r4 BpeMeHHbIe 3arparbl, oco6enno
npoBn.ioquec5. npu npoMbIIIIneHHOM npoI43BoAcTBe

y.uo6penufi.
I{enuo 3arBJreHHofo u:o6perenrz.r flBrflercfl

[IpoI{3BOACTBO BbICOKOKaqeCTBeHHbIX ryN{I{HOBbIX

opraHoMr{Hepi}JrbHbrx 6uoyAo6penrlfi n npourrruJleHHoM
vacmra6e 6es 3HaqI{TeJIbHbIX 3Heprerl4tlecKlrx Lr

BpeMgHHbrX 3aTpaT r4 nprr MiuIoM pacxoAe IrleJIotIIr 3a

crrer nnrencrlsHofi o6pa6orr<u ryMarcoAepxau[x
BeqecrB (orucreurme 6yprre I{ KaMeHHbIe yrnu)
MOqHbrM ynbTpa3ByKoBbrM I43JD IeHI4eM L KI{CJIOpOAOM.

EAunrrfi rexnrqecrufi pe3ynbrar 3aK;Iloqaerct B

yBenrueHr,rv eQQexrnrnocrlt, [polr3BoAlrreJlbHocrll I,I

CTeII9HI,I I{3BJIeqeHLIrI fylvII4HOBbIX KI{CJIOT, a TaKXe

noBbIIueHI{e rlx 6r,ronorvqecKofi aKTI4BHocrI,I.

Texnrqecrufi pe3ynbrar Aocrrrraerct reM, qro B

cnoco6e noJryreHuJr ryi4nHoBblx opraHoMIiHepaJIbHbIX

6r,roy4o6penufi, npeABapl{TenbHo npuroraBnl{Balor
XI{AK}'IO CyC ne H3 UIO, COCTOtIttyIO lI3 CM eC Irt 5 

o/o -e O AUOrO

pacrBopa ruerorru (c pH ne rvrenee l2) c r{3MeJrbqeHHbrM

IyN4arcoAepxarrlr4M BerqecrBoM Ao KpylHocTu MeHee

0, 3 utr,r, c onpeAeneHlrblMlr MaccoBbIMH coorHorueHwrMr,r
(ro4a : rqenoqb : yrom), o6ecneq[sarour,rMu
onrrrMtulbHblfi xanzraqrzonurril peNnrl B TeqeHI{e Bcero
BpeMeHn nogAeficrsnfl, rrpoBoArr BbrAepxKy Aasnofi
cycneH3rlr4 B TeqeHr4e 24 \aca c [epr{oArrrrecKr4M

nepeMerrrlrBaHr4eM, nocJle qero ocyuecTBJr_{IoT floAaqy
KlrcnopoAa B cycrreH3lro noA AaBneHr4eu 0,5-105 IIa u
KaBvrarlr4oHHoe Al{cleprr4poBaHr4e eos.qeftcrnuevr
ynbrpa3ByKoBrrM z3[yqeHlreM c qacrorofi 22 v,fu,
pa6ovrzrrr roKoM ynbrparnyronofi o6pa6orrr.r lo 4 A u
yAenbHofi MorrlHocrblo 2-3 Bt na 1 cu3 ronrt o6pa6orxu
cycneH3rrr{ c KoJrr{rrecrBoM ur4KJroB ymrpa:nyronofi
o6pa6orxu - 3-4 paza B reqeHne 20-30 rvruuyr B pexr4Me,

o6ecue.runaroqeM HarpeB cMecr{ Ao reMneparypbr He

6olee 70"C.

[p. 6orce eQQerureHoro BbrAeneHr4rr ryMrrHoBbrx

BeqecrB I43 optaHl{qecKoro cblpbt ucnorusyTor e4rzfi
xarufi (KOH).

Cyrunocrr uso6pereuu.a 3aKJlrorlaercr B

cneAyroIIIeM.
Kar usnecrno, ynbrpa3ByKoBoe AucneprupoBaHr4e -

3TO TOHKOe pa3MenbareHue TBepAbIX BeIIIeCTB r4It14

xu4rocrefi, ttepexoA Berr]ecrB B Ar{cnepcHoe cocrosHr,re

c Bo3MoxHocrrro o6pasoBaHr4rr 3ol{ noA .tIeiicrBI,IeM
vnbrpa3ByKoBblx xore6anuft. Ycrosuela

XI4AKOCTU, C I,IMeIOqI4MLICA B ee OobeMe TBepAbIMI4
qacrI,IrIaMI{, 3ByKoBbrM floneM orlpeAelengofi qacrorbt ri
MOIIIHOCTTI.

Ylrrparnyxonoe Arrc[eprupoBaHrre no3BoJrrer
non) {arb BbrcoxoArrclepcHbre (cpe.qHuft pa3Mep rracruu
- MrlKpoHbl v ronv ruuxpou), oAHopoAHbre r.r xuMrrqecKll
trrrcrble cMecrr (cycnenrura) TBepAbrx qacrrrrl B

XIIAKOCT'X. ,{ucneprzponanlre cy0neH3rlrr
ocyqecTBflrerc.s npII Bo3Aer{cTBr.Iu ynbTpa3ByKa Ha

arpelaTbl TBepAbIX qacTuu, cBt3aHHbIX lrlex4y co6ol
curraMv crrvrraHns., cleKaHr{rr uau cnafinocru. llpu
ynbTpiBByKoBoM Arrcneprr4poBaHr,rr4 cycnenrufi
Ar,rclepcHocTb upoAyKTa yBen[rrr4BaeTcr Ha HecKonbKo
noprAKoB no cpaBHeHr{ro c TpaArruuoHHhrM
MEXAHI{IIECKI{M I43MEJIbIIEHI{EM.

!:rs nporexaHlur ynbTprBByKoBoro

Ar{cnepf[poBaHrrr HeooxoAr4Ma KaBvffauxt, TaK KaK

lr3MeJrbqeHrie BerqecrBa [povcxoAlrr nog geficrnraeu
yAapHbrx BoJrH, Bo3Hr{Karorqnx npr4 KaBuTarprr{.

[ucnepruponanue Haqr{Haerc.f, npr{ rrHTeHcr{BHocrt4

ynbrpa3ByKa, npeBbrruarorqei neroropoe noporoBoe
3HaqeHr{e u 3aBuctrr or KaBr{Tarlr{onnoil lpoqHocrl4
i(r{AKocrlr, cocro.sHvrr noBepxHocrr4 rnepgofi Qa:rt, a

TaKx(e or xapaKTepa I{ BeJII{rIItHbI cI{JI B3ar4MoAeitctnus
MexAy orAeJrbrrbrMr{ rracrr.ruaMu reep4oi $asrr.
YmrpasnyxoBar KaBr{Taur{f, cyruecrBeHHo ycKopser
Bp eMt IIp OTeKaHIIt MHO| IitX XI{MITTI9CKIIX pearqufi .

B 3arBJreHHoM raso6perenr,ru o6pa6arrrnaeuar
xr{AKar cycleH3rrrr (cuecr pacrBopa rueJroqrl c
ryMarcoAepx(arurrM eerqecreoru) ro.4aercr B

Ar{cneprarop r{ BKJrrorragTer ynbrpa3ByKonofi renep arop
c BbIcoKt4MI4 nOKa3aTeJItMI{ IIO MOqHOCTI{ H3JD {eHl'rt E

Taxxe [o.{aercr Kr,rcnopoA B cycner:no. Ynpyrue
xore6an[.s ynbrpa3ByKoso[ qacrorbr or r{3Jr)rurarer-refi

nos6yx4aror B x(r4AKocrr,r BrryTpr{ pa6ovefi Kavepbr

Ar4cnepraropa MexaHnqecKue xo,re6ann-{, rro.]
nor4eficrnueu Koropbrx x(riAKocrb norBepraerct
pe3Kr{M 3HaKO[epeMeHHbrM Harpy3KaM r.r Bo3HHr(aer

KABI{TAUI{,{. uureucurpuuupyrouat npouecc
foMofeHI,I3aIIVU, I'tiCI]eptIdpOBaHIrI H gMynbrnpoBaHr{Jr-

flpu nonzxeHur{ B xriAKoc'w n.aBlreHrfl HIDKe AaBneHHl
BoA.sHbrx HacbrrueHHbrx napoB (n :aeucntttocrlr or
AaBJreHrlur u revneparypu) B cMecn rrHTeHcr{BHo

BCKlrnaIotqat BoAa o6pasyer MHOXCCTBO

KaBr4TarlrroHHbrx rry3brpbKor. llpn lepeMexleHr.r vr cMeclr
B 3OHy IIOBbIIIIeHHO|O AaBneHr{rr rry3brpbKr4 r{ClIe3aIOT,

CXJIOIbIBaIOTCfl, B TOTIKaX I{Cq93HOB9HIIUI KOTOpbIX, KaK

I{3BeCTHO, BO3HI'IKaIOT JIOKaJIbHbIe 3OHbI C BbrCOKr4Mlr

reM[eparypaMr.r u laBne:nvrr'Mr. Ecru rry3brpbKr.r

coxpaHfinn Ha MoMeHT r.rcqe3HoBeHr,rr uapoo6pa:rryro

Qopuy, To Bce KoJrJrrr3r4r4 npoucxopr B rIeHTpe

6rrnmero rry3brpbKa, a earlz, rfopnra rry:rrprxa 6rrna
geSoprraup on aHa rr4Ap oAr4HaMr4rrecKrrMrr ycnoBIrtMLI, To

npu rlcrre3rroBeHrrlr npol{cxoAl4T o6pasoeaune
BbICOKO3HepfI{(IHbIX KyMyJUrTr4BHbrX crpyeK.
Ilopox4aerurre rrMrr yAaprrbre BoJrHbr o6laAaror
oneprnefi, nperuurarorqefi He roJrbKo BaH-[ep-
BaamcoBcxue cB.x3lr, no ra C-C cBt3I4 B opraHrlrrecKrD(
coeAr{HeHrlrlx, uro o6ecneqilBaer Ae3r4HTefpauno u
AecTpyKurro r),r\4aTcoAepxauero BeluecrBa,
r.rHrrqunpyrorcr vr vHTencvQrzqupyrorcx $urrlro-
xr4MrrrrecKrre npoueccbr repepa6orxu HcxoAHoro cbrpbr.

Bo3Hr{KHoBeHvA rrrcflepfvpoBaHr{s flBlrfl,er cfl, o6lyveuue
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llp lr o6p a6orKe cycne H3III4 ynbrpa3ByKoBblM noJIeM

ct4HXpoHHO flpollcxoAtT Ilpoqeccbl aKTTTBHOTO

cMerrIeHI4', 3KCTpaKqIrI4, roMoreHIr3aIIH pr

ArrcneprllpoB aHvs. cbrpbs., Ae3I4HTeIpaquIi KJIeroqHbIX

crpyKryp, Aec'rpyKI{4I'I IIeJIilOJIo3bI' rlporeKa}oT

peaKqlru rrrAporepManbHoro clrHresa. B pesylrrare
3Toro Aocrl{raerct BblcoKarl $usuolorrvecxar
aKTr{BHOCTb nonyqaeMblx ryMr{HOBbIX yAO6peHI4fi,

6omruofi BbIXoA BoAopacrBopI{MbIX opraHITtIecKI{x

BeurecrB, tITo B lrrore npuBoAlrr r 6onee eQQexrunnouy

ycBoeH[Io ueu6pauauu r<lero'lrofi crpyKTypbl

pacrenlrE.
IIpu 4ononul{TeJlbHoM sogAefictnuu KllclopoAa Ha

cyQneH3l,Ilo qpoucxoAl{T IIOBbIIIIeHI4e creneHll

oKLtcJIeHWI CycneH3I{LI u cooTBercrBeHHO

yBellfILIBaeTCS BbIXOA ryI\4LIHOBbIX KI{CJIOT'

Taxnu o6pasoru, coBMecrHoe AeficrBlre MolrrHoro

ynbTptBByKoBoIO LI3nyIeHI{lI I4 KLIcnopOAa Ha

MeJlKoArlcllepcFrylo cycneH3lrlo TIO3BOJI{eT CyIqecTBeHHO

noBbIcLITb BbIXoA cso6oAlctx r)'I\{I4HoBbIX KIlcJIor B

IyNraTcoAep)KaIIIgM BeIIIeCTBe.

Zcnolrsonanne ynErpa3ByKoBoro Allcnepraropa LI

KI'ICIIOPOAHOIO AYTb' IIO3BOJUIET BECTI{ IIPOqECCbI

I43BJI€q€HI'H |yI{IIHOBbIX KI4CJIOT I'I3 yIJUI IIpX HI43KIIIX

reMneparypax (nunorr Ao KoMHarHbIx) ra aruocQepuorra

AABIEHI4II.

Brtureyrasannrre csolcrna yJlbrpa3ByKoBoro

rr3JrlqeHlryI 14 KUCnOpOAa 6ntttu I4crlonb3oBaHbl npLI

parpa6orre Aanno[ TexHoJIorulI'

Ilpnr,rep l. [Stt noJrfreHLIrI TMI.IHoBbIX

6raoylo6penvfi ucnoruosaH oKI{crIeHHbIfi 6yprtfi yrolr
MecropoxAeHra-a Ma[ry6eH, I{3MerlbqeHnrri Ao ruIacca

KpylHocrld Iuenee 0,3 MM I'I lrMelounfi cleAyrorqrae

^uiu*t.pr.tuxu(uac.o/o): 
Ad -25,8;W - 9,3; vdur - 46,6;

std - 0,71.
flepe4 qpoBeAeHueM cl{Hre3a npoBoAtr

rrpeABapl{Tenbl{yrc 3KCTpaKIII4IO ryMaTCOAepXaUUirx

BeqecrB. [r-fl eroro r pa6ouyro eMKocrb   (Sur.l)
o6leuou 300 rulrpon c ycraHoBneHHbIM Iro 3aMKlryroMy

KoHrypy ynbrpa3ByKoBblM peaKropoM (Al'IcnepraropoMJ

nporoqHoro runa l, 3Hepronorpe6lenueu 7,0 xBr/uac

u o6reuottl pa6ovefi KaMepbI 3 '6 nl4rpoB vt'

rrpoKarrr,IBaloulrM HacoooNa 3 sanusalor 200 nurpon

BoAbr, rroplrl{onno Ao6anl.qlor 10 Kr lqeJloqu (e4roro

ranu.a) Ii neplroAr{rlecKll nepeMerrrraBafl' c tloMorubro

MerrruurKlr 2 nolnocrrro pacrBoptror' AoBoM pH

pacrBopa eAKoro KaJIITTI He uenee 12. 3areu n eMKocrb

co uenoqHblM pacrBopoM 3acblrlalor 30 Kr

rr3MeJrbqeHHoro oKLrcJIeHHoro 6yporo yrnt B Bo3AyIuHo-

c)D(oM cooTofl.aurr I pzrMepaMlr llacrlru Ao 0,3 uu
($ur.2), [epeMelllrrBalor noJr]4IeHHyIo cycrreH3lrlo I4

[poBoAf,r ee BbIAepxKy B reqeHl4e 24 qaca c

nep r4oAIrtIecKIrM [epeMeII]I{B aHI{eM.,{alee n cycneH3lro

rroAaror KlrcnopoA rIoA AaBneHI{eM 0,5'105 lla v
BKJrroqalor Hacoc npoKarlKlr, ynbrpa3Byxoeofi peaKTop I{

ocyuIecTBJLfiOT UI4KJII',FIeCKyIO ynbTpa3ByKOByIo

o6pa6omy cycneH3l4l4 c KorlnecrBoM IIxKnoB

ynbrpa3ByKonofi o6pa6orxu - 3-4 pa3a no 20-30 rv-zrryl

B pexl4Me, o6ecne'r[BaloueN{ HalpeB cMecI'I Ao

reMrleparypbl He 6olee 70'C. Cuecr npeo6paryercr e

oAHopoAFryIo cycleH3l{ro c pH 9-11. lloryreuurtft
npoAyKr uepeKaql{BaloT B [poMexyroqHyro eMKocTb Ir

Aaror eMy orcrosrbct He MeHee 60 uunyr.

4

Ha Qur.2 r.r $ur.3 npr4BeAeHbr KprIBbIe 3aBlzcrlMoqrlr

r(oHuelrrpauuu (nIacc. 7o) coornercrBeaHo MuKporracr[q

ucxoAHoro ylnfl. v MIIKpOqaCTIIII IpI4TOTOBIeHHOTO

6uoy4o6peuru or ID( pa3Mepon (llrv). ,{annrte Kp}{BbIe

[onfreHL,] c IroMorublo MeroAa nasepnofi 4zQparuuu.
Anarlts aaHHbIX IroKa3zIJI, qro cpeauuit pa3Mep

Mr,rKpoqacrlrq I4cxoAHoro yfn{ cocraBnter I 12 trlxu

(0,112 ut"t), a cpe4Hufr pa3Mep Mlll(poqacrull roroBoro

[poAyKra (6uoyao6peuux) cocrauaer npr'r6lurnrelHro
r 5,5 pa: MeHbIrIe, r.e. - 20,4 rurrr'r (0,0204 w)- Taxuu

o6paso*r, AaHHoe 5-rparnoe )MeHbrueHlle pa3MepoB

qacrr.rq oilpeAeneHHo o6ycloueno 4eic'rnraeu
MOTTIHOTO ynbTpa3ByKoBOrO ll3JryrreHlrrl, rIo3BOJrtrO[Iero'

xax 6rtro yKa3aHo BbIItre, aKTl{BrrpoBarb npoqeccbl

AI'ICIIepmUI4Ii I{ paCTBOpeHriJI, a TaKXe cnocoocTBoBaTb

6onee 6ucrpofi ycno.reltocru pacreHll-rMl{ aKTrIBHoro

KoMnoHeHra 6Lroy,uo6pern'rx.

B ry,lunonou opmHoMI'IHepuIJIbHoM 6I'IoyAo 6peuuu'

[oJrr{eHHoM orIucaHHbIM BbIIUe CTOCOoOM' BbIXOA

ceo6oArclx ryI\,II4HoBbIX KI'IcJIor cocraBJuler (B pacqere

Ha a6comorHo cyxoe nerqecreo) 89,5Vo.

llprarraep 2. [1rt. nonfreHlul IJTMI4HoBIIX

6uoy4o6peuuft zcnonlgosaH oKI{cJIeHHbIfi 6yprti yrolr
MecropoxAeHr.rx Mafiry6eH, rBMelbqeHnrrfi Ao KJracca

KpyrrHocrlr Ir,renee 0,3 MM I{ I4MeloIquft cleAyrorque

*-upu*r"p".tuxu(uac.%o): Ad -21,7;W- 8,2; Vd"r -49,4;

Sd - 0,76.
Ilepe,u [poBeAeHI'IeM cl4Hre3a rlpoBoAtr

npeABapl{TenbHyro sKcTpaKI[ilO ryMarcoAgpx(aunx
BeruecrB. ,{l-r sroro r pa6o'ryTo eMKocrb 4 ($ur.l)
o6reuol,t 300 rrrpor c ycraHoBJIeHHbIM rlo 3aMKHyroMy

KoHTypy ynbrpa3ByKoBblM peaKrop oM (Alrcneprarop oM )

nporoqHofo tuna l, 3Hepronorpe6nenueu 7,0 rBr/qac

u o6lerrlor,I pa6ovefi KaMepbI 3,6 nI'IrpoB 14

npoKarrIBaIouII4M Hacocotr4 3 sanuBalor 200 nurpon

BoAbr, [opullonno Ao6asrt.flror l0 Kf IrIeJIotIIiI (eAKoro

xanux) lI uepnoAprqecKl'I flepeMerlrvrBafl c rIoMoIrIbIo

Merrr€IJIKIT 2 nolnocrrro pacrBoptlor, AoBoAt pH

pacrBopa eAKoro KaJII{rI He uenee 12. 3areu B eMKocrb

co rt1elroqublM pacrBopoM 3acblrlzllor 30 Kr

r43MeJlbqeHHoro oKITcJIeHHOTO 6yporo yrnt B BO3AyIUHO-

c)D{oM cocrofl:nLrrr c pa3MepaMLI qacrllll Ao 0,3 trltu,

rlep eMeIur4B aIOT flOlryqeHHylo cycneH3I4IO I'I Up OBOA{T ee

BbrAepx(Ky B Ter{eHI4e 24 \aca c nepuoAlrrlecKl4M

rrepeMerrII,IBaHI4eM. ,{alee B 
_ 
cycneH3lrlo noAalor

Kr,rcnopoA rIoA AaBneHneu 0,5'10'IIa' exruovaror Hacoc

[poKarIKIt, ynbrpa3ByKonol peaxrop lI ocynlecrBntlor

urrKnl4qecxylo ynbrp a3ByKonyro o6p a6orKy cycneH3l{I{ c

KoJrrlrrrecrBoM III.IKnOB yJlbrpa3ByKonoil o6pa60rxu -
3-4 no 20-30 uuuyr B pexllMe, o6ecneq[saloueM

HarpeB cMecu Ao reMrleparypbl ne 6olee 70'C- Crrlecr

rpeo6paryercs B oAHopoAlryn cycneHruro c pH 9-ll.
llonytennrtfi npoAyKT uepeKatll'IBzuor B

npoMexyToqFrylo eMKocrb 14 AaIOT eMy oTcrocrlcs He

nrenee 60 MIrIryr.
B ryuuno n ou op f aHoMV Hep iuIbHoM 6 uo-y go 6p euuu'

lonlqeHHoM OITUCaHHbIM BbIIrIe cilocoooM, BbIXOA

ceo6oAHbrx ryMI{HoBbIX KI4cJIor cocraBrter (n pacuere

na a6comorno clxoe neurecrno) 93,1o/o.

narr'tas. TexHoJIorI{lI flBIrflerct' sQQexrunnofi r4

o6laAaer Husrofi sneproeMKocrblo (no 3arparaM

r4cxoAHbIX BeIrIecrB, MarepLIaJIoB, elerrpnuecxofi
oneprzlr). B npouecce lorryqeHlrrl 6uoyAo6peuzi ue
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Hcnonb3yeTct AononHr{TeJIbHbIe CpeACTBa ([eqb,
cyruulurufi urra$ u Ap.\ ans HarpeBa cycneH3ul{, K

TOMy X(e HarpeB cycneH3r4li 14 TaK OCyIIIeCTBJI'eTCq nOA

Aeficrgzela MorrlHoro ynrTpa3ByKoBoro Itn)reHlrt.
Iloerorrry Aannui cuoco6 noJrfleHl{t 6uoy4o6peuu[
MOXHO LtCUOJrb3OBarb He TOJIbKO B TIpOMbIIIIeHHOM

uacura6e, Ho v Anu cpeAunt n MaJIbrx

celrcroxogqlcrBeHHblx yroalzfi .

@ OPMYJIA II3OEPE T E Hl'l,fl

l. Cnoco6 noJry reHwl ryMI{HoBbIX

opraHoM[HepurJrbHbrx 6uoyAo6peuufi lrs oxucleHHblx
yrnei, ocnoeaHltIft Ha coBMecrHoM sogAeficrsuu
yJIbTpa3ByKoBoIo III3J[) {eHllt LI KllcnopoAa Ha

ryMarcoAepxalqr{e BeruecrBa - oKIlcrIeHrIbIe 6yprte u
muelrHbre yurv, u omnuvant4uficn reM, qro

upe.FapuTenbHo [pI{ToTaBJIITBaIOT XTTAKyIO CyC[IeH3I4IO,

cocrorqyro Lrl cMecll 5o%-soAHoro pacrBopa trIeJloqtr c
pH ne rraenee 12, c uzuensqeHHblM ryMarcoAepxaulnM
B€uecrBoM Ao KpynHocrt4 MeHee 0,3 MM, 3areM

qpoBoArr BbrAepxKy Aannofi cycneH3lrl{ B TeqeHue

24 \aca c nepvoAlrrrecKrrM lrepeMemrrBaHlreM, uocJle
qero ocyruecrBJrrror KaBTITaIIUOHHOe ALrCneprI{poBaHI{e

ros4eficrnr,reM ynbrpzl3ByKoBbrM lBn)AeHneM n noAaqy
ro{cnopoAa B cycneH3u}o rroA AaBneHnervr 0,5'105 IIa.

2. Cnoco6 no n.l, omfiuusKrulurTcr reu, uro n

KaqecTBe ryN{aTcoAep)Karqux BerqecTB vcnonb3)rroT

oxncreHnrri 6yprri yronb.
3. Cnoco6 uo r.1, omJ,urrant4urTcr :reu, uto n

xaqecrBe rqenoqu ucrronrc)alor eAxuft xarufi.
4. Cnoco6 no n.1, otruru.tant4uficn retr, tro

yJrbrpirByKoBoe n3JryqeHne rroAaror c qacroroft 22 {u,
pa6ouuu ror(oM ynbrpa3ByKa rc 4 A u yAerurofi
MorrrHocrbro 2-3 Br Ha I crrr3 3oHbr o6pa6orxu
cycIIeH3Lrr{.

5. Cnoco6 no n.l, otruruqanulufrcn reut, tro
KoJrr{rrecrBo rInKJroB ymrpasryxonofi o6pa6orxu
cocraBJurer 34 paza B TeqeHue 20-30 uun B pexr{Me,
o6ecueqr.rsaroqeM HalpeB cMecu Ao reMrrepar)?br He

6onee 70oC.
6. Cuoco6 no n.l, omnuqarut4uilcn reu, uro

lplrroTaBJrlrBaroT cMecb pacrBopa qelloqt{ c yrneM IIpr4

coorHorueHlru 7 :1 uac. cacreft .

7. Cnoco6 no n.l, omJ,uvaror4uilca reu, tro
cpe4rmfi pa3Mep Muxpoqacrr,rq aKTrrBHoro KoMnoHeHTa

6uoy Ao6p enut cocraB Jrrer 20,4 ut<tvt.

(Dprr. 1. )rctauonrca rro npolr3BoAcrBv I-\/MuHoBbIX opt'aHo\,IIJ]IeparIH],IX

YAo6qefit4fr:

| - peaxmctp ynbmpa3ryKosoil c LtctrtoqtiLtKoil n"utnaLtut,' 2 *- 
^teruo..lt(il 

c

.^,1o r7top-p edyxmopo.tr : i - uctcoc c Lmmo B o{t; 4 - p ct6 ouaa e.\.tKO C.t11 b ;

5 - utxatb vnDa*lteHutl: 6 - ocuogctHue
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Qur. ?. Kpnea.a 3aBacl4Mocrr{ KonqeH-rpauulr (rr,racc. %) rururpovacr}rrl HcxorHoro

yr-rrt or HX pa3vepon (rurur)

Size Classes (g.oI

@nr. 3. Kpltnar 3aBllcl,iMocrlz KoHueH'fparlHH (vacc. 0/o) ivurcpo.racrr4u

tlplrroroBneHHofo 6uoy;rodpenlrrr or HX pa3Mepon (ll r.rr)

Bepcrra A. Capcereena
Kopperrop B. Orrlapora
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