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; I 3acrocyBaHHn crpyMis HBt{
Anfl 3He3apaxeHHfl KoM6iroprvri e
lllrux O.8., maricrpanl Kouynuro 8.C,, Muxonexxo C.O.,,Qninponerpoacururi 4epxaenuil arpapHo-eKoHomivnrafi yniaepcnrer

on6ixopmra - qe 6araroxorunoxenrni cylrinri,
cxnag i noxrBHa qiHnicru flKt4x Brl3Haqaorbcn
ixxiu npusHaqeHHflM i sanexaru eig perioHy ara-

po6nraqraa ra 3acrocyBaHHR.

OcHoeHilrvlil KoMRoHeHTaMr xour6ixoprvrie e

snaxosi Kynbrypr4: nueHilqF, gruicr Rxoi craHoBytrb eig 25 go
45 o/o, xyxypyn3a - Ao 600/0, nquinu - go 500/o [11.

Moxnilsicru nprrxivennn 6ionoriquux o6'exrie enex-

rporexniunumu MeroAaMyr eigoua s xiHqn 20-x poxie. Og-

nax qi merogutpveannfi qac He 3Haxogt4nil 3acrocyBaHHfl,

irinuxu e xiuqn 60-x - noqarxy 70-x poria inrepec Ao Ht4x

pisxo spic, qo noncHro€Tbcn crBopeHHf,M noryxHt4x Axe-
pen eneprii HBt{ t2l.

EaxreprqngHa gin enexrpouarnirHoro nonn HBH npo-
flBnfl€Tbcr e :xr4xexxi xrrregiRnuHocri ra saril6eni rvrixpo-

opraHiruie. llepeaaroo MeroAy € 3HaqHa rnu6uaa npoHytK-

HeHHfl eneKrponaarHirHoro noln HBY y ulap Marepiany, r4o

:a6erneuye BncoKy npogyxruexicrb ycraHoBKr4 ra gnaqnrri

e$exr uerapaxeHHR.
Ilpu gii efleKrpoMarHirnoro nonR HBH na 6ionoriqnrafi

o6txr aig6yaa€rbcr nx npnmrfi fioro ennue, y perynurari
qoro cnocrepiraorucR piani 6ionorivni naur4a, Rxi Hasilea-

rorbcfl HerennoBrMr, rax i 6esnocepegniri posirpia 6iono-
ri,{Horo o6'€KTa, u{o nprBoAyrru go nigsuqeHHf, reMnepary-
pu 6ionoriunoro o6'€xra i epeuriAo AeHarypaLlii 6inxa.

Ha gaxrra qac HeMa€ egrnoi AyMKI npo npnqilHt,t np]t-
rHi.{exxn 6ionoriqxoro o6krra nig snnreom eneKrpoMar-
nirxoro nonn HB9. OAx i Aocn iAxr4 Kt4 BBaxa toru rT rennoaoo,
iHrui - xerennogoro.

Ha xauy AyMKy, eig6yaaerucn HaKnaAeHHfl oAuH Ha

oAHoro rennoBnx i Herennoer4x eSexris, u1o 3petxroto Byt-

KruKa€ rn6enu 6ionoriqxoro o6exra. l-lpu posirpiei 6io-
nori.{xoro o6txra Bru.le reMneparypt4 AeHarypaqii 6inxa

i npu aignoa'rgxifr anrprmqi npu qirl renneparypi ru6enu
BlrMuKaHa rennoBrM mexanigurolvr BnflilBy. 3a reuneparyp
H,lxqrx 3it remneparypy AeHarypallii 6inxa ra npu Aocrar-
nix goaax onpomixen xn (n paqoorb) Herennogi mexa x igrvryr.

l'lpr quomy nigaxqeHHF reMneparypu 6ionoriqnoro o6'exra
Brqe Hopnanuxoi craopne re Hecnpnf,rnIBe cepeAoBytqe
gnn 6ionorirxoro o6txra, RKe crtaMyno€ ftoro nprruivexxn.
Tomy i e [boxt Bxnaflxy cnocrepira€rbcfl xopennrlin n,tix

TeMneparypr{rx e$errou i cryneueu npnrniuennn 6iono-
riqxoro o6'erra.

AooiAlex xs r{ogo Bx Ko p t4cra H HF en e rrpoma rx irx o ro
nonn FlBtl g4n nprrxiveHHfl ra 3HytqeHxn mixpoopraHisrrtie

npoooAlimcn xrcxoo aeropia [3].

Cnig :a3t{a.rlrrx rpygxor4i y3aranbHeHHr pe:ynsraria
qtrx ffli,qIexb. qo nof,cHro€rucn eigmiHHocrnMr y B[Aax
l,rixpoopradrie, MeroA[Kax eKcnepilMeHriB, ru nax ycra-
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Hoaox HBH i po6ovr,rx qacrorax eneKrpoMarHirnoro nonn
HBL].

[1pr eueveHHi npoqecy 3He3apaxyBaHHn xom6ixoprvrie

crpyMaMil HB9 6yno BcraHoBreHo a po6ori [2], rlo o6po6-
xa xou6ixoprvrie sonoricrp 12-15o/o npornroM 7-10 xe. y nevi
<Enexrpoxixa)) npuBogt4Tb go noexoi saril6eni rpu6ia, a

xinuxicru 6axrepirl 3Hilxy€rbcn ,l4ule Ha 20-28o/o.llpra quo-

my narpie xorvr6ixoprvria auqe 150"C npu3BoAt4rb go icror-
Horo 3HilxeHHR opraHonenruqHnx noxa:Htaxie npogyxry ft

o6eyrnoaauHn. BigsHavaerbcfl raKox AeflKa, xor{a i Hecyrre-
aa, rexgeHqin go s6inuuexxn e$exry 3He3apaxyBaxsn HBg

n pr n igen qeH H i eonorocri xorvr6i xoprrli e go 260/o.

Bileqaecn BnnuB noqarKosoi aonorocri xorvr6ixoprvrie (a

gianasoHi 12-84o/o) i xinqeeoi reMneparypyt narpiaanxn (e

i Hrepean i 60-1 30"C) na cryn inu 3He3a paxeHHn xorvr6i xoprvrie

B eneKrpoMarnirxomy noni H89. O6po6xy crpymamu HB9,

nx i e nonepegHira po6ori, npoBoAr4nr4 e HBq ne.{i (EneK-

rpoxixa>, BnnilBy niggaeaacn xorvr6ixoprvr ia noqarxoeoo
sapaxenicro uixpoopraxituamn 9,3 ruxr/xr xom6iKopMy.

CryniHu 3He3apaxeHHr oqiHoeanr 3a 3aranbHoto 3apaxe-
nicro mixpoopraHiaruamn :rigHo is MeroAr4Koro, onHcaHoo
B [4]. B pe:ynurari npoBeAeHilx 4ocnipxenu BcraHoBreHo,
rLlo ai s6inuu:eHHRM noqarKoeoi eonorocri xoru6ixopruia sHr-
xy€rbcn reMneparypa neranuHocri xorvr6ixopuria i cniaaig-
HouJeHHR uac o6po6xrrr. Ioaue rHesapaxeHHF xorvr6ixopmia

npil Bonorocri 660/o eig6yaaerucn npra iiniri o6po6qi npo-
rsrou 21 xB., npil LlboMy Aocrra€rbcr reMneparypa '150"C,

a nph Bonorocri 84o/o - 14,5 xa. (xinqeaa reMneparypa cra-
HoBr4rb'120"C). Bigaxavaerucn raKox, qo npu o6po6qi crpy-
mamu HBV 3HaqHo 3Hr4xyrorbcn xe6axani Si:r,txo-xir',tivri
ruixvr xom6ixoprvria, snacrusi rpagraqifiHomy cnoco6y rep-
rvroo6po6xu.

3icraaneHHn pesynurarie eKcnep[MeHria r4ogo narpi-
BaHHfl crpyMarun HBH i xarpieaHHn xorvr6ixoprvry rpagraqil,t-
HilM TenroBt4u cnoco6om 3a oAHaKoBt4x gos nornrnenoi
exeprii Ao3Bonilno spo6rrr BilcHoBoK npo 6inuuy uar,rg-
xicru snesapaxeHHfl xou6ixoprvry B nepuotury BilnaAKy B

nopiaHnHni 3 inurna, u1o e Hacnigxorvr 6inuuoi noryxHocri
euepriil nxa nigeogurucn. 3ri4Ho is [3], noryxnicru narpi-
BaHHn crpyMom HB9 y 5-8 pasis nepeBilu.ly€ noryxnicru
narpieaxnn rpagnqiraHum cnoco6oM, i qe, Ha gyuxy aeropia,
nofl cHro€ ucner"lu0iquura> eQexr 6ionoriunol gii enexrpoMar-
nirxoro nonn HB9.

Ha nigreepgxeHHn r.lboro BilcHoBKy aBTopt4 HaBoARrb

raxi gani: xarpisanxn xoru6ixoprvry sonoricro eig 4870 go
120"C npr 4osi nornuxyroi exeprii 300 x,Qx/xr npilBoAt4rb

Ao 3HilxeHHfl emicry rraixpooprani:mia go 100 rux/r (noryx-
Hicru eHepronpneogie npil LlboMy 4opiexroe 0,722 xBrlxr ) i
po 1970 mx/r npu narpieanHi rpagrqirirnr,rnn cnoco6om (no-

ryxnicru xarpieaxxn 4opieurce 0,0933 xBr/xr).
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I pexomexgosaxi napamerpu o6po6xn xom6iropnia s enexrpomarxitxomy noni HBH npr noryroocri G5 Cr i stsri nonn

2450 MIq

120-',I40

110-140

't

B perynurari npoBeAeHrx po6ir aBropt4 [3] Aiilunu en-

cHoBKy npo goqinuHicru lHerapaxeHHr crpyMarrara HBH

KoM6iKopMy evlcoxoi Borlorocri, ro6ro nepeg iloro rrogo-

ByBaHHffM rBap[HaM i nrrar-li. llnroma Burpara eHeprii npr

o6po6qi crpyMaMr HBH y aanexHocri eig nbqarroeoi aono-

rocri cxnagae 0,01-0,17 rBr-roA/xr, ro6ro Ha 50-600/o nrx-
ue, Hix npra rennoaiti o6po6qi. PexoueHgoaani napamerpu

o6po6rra B ereKrpoMarnirnorrly noni HBH npr noryxHocri

0,5 xBr i qacrori nonn 2450 M[q HaeegeHo e ra6n'

Ananiryroura AaHi u{oAo 3He3apaxeHHn xom6ixopluie, Ha-

segeni e ornn4i, neo6xigno aigsHaunv raxe:

1. 6inuuicru AocniAxexu npoBoArnocf, a nnixpoxaunuo-

eifi neqi <Enerrponixa>, flKa crBoplo€ o6'€MHe pisuotuipne

onpominennn uarepiany. Ilpq+c r rd nrepnoi o6po6-

xu e nepiognuHnm.

2. 3 ureroro orpt4MaHHR nixrnlrro e{etay 3H[xeH-

HR aaranunoi rapaxexocri rofuirit lqtoopraxiamamr

3He3apaxeHHf, crpyMamr HFI peoelpao npoBoAt4rvl

ga eilcoxoi eonorocri mareflany r:pq[ *ro 3rqApByBaHHfl M'

3. Ocxinuxu npxroryrLxlrn -llryry- xa xom6ixop-

MoBr4x 3a BoAax xapaxrepolEftcn lurx)dcrn eu po6 n ra -

qrea (6egnepepaxni nporpc) trL ro mdnuto npoBecru

gocnigxennn eQeKry 3t{esaparcrtn B }sax eiAnoeiA-

Horo pyxy rom6ixopuy B ufirt lo.t uq[ up 3laxoAvlrbcn

Ha crpivqi, nph Hanpaaretory (raegy stoB) oflpor iHeHHi

ftoro enexrpomarnirxnm nols tS{
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I YcrpoficrBa Ann coprgpoB6n npotry6roB
no qBery
Ilerpos 8.H., Xlanoe A.A. OAeCcKaf rocyAapcrBeHHaf aKafleMufl crpohrenbcrBa I apxureKrypbl

B cmamae pOccMompe1 pbt1Ox $omOcenAp1mopos, dan1 ux xnaCcu$uxaqun no po3nuqHa" nry*ngu' POccuompenut

mpe1oea nun x o mden uuaw ycm pou cm sa u $o mocen o pa m op a'

Knrcqeeote cnoEoi somocenapamop, onmuLtecKafr cucmeMa u*cneK:-u)u, npoLleccop o69afumxu us6wxenua' nHeSMA-

muqecxui KnonaH, SxeKmop

Bcxoxecr[, ceMeHa copupacreni x nprBog]rr xydenu-

qeHIto ypoxafixocnr.
Onruqecxan coprnpoffil Dpilp nqp<qArr AnF nrule-

eofi npomuu:neHHocnt norot, 'no 6omuuxcreo geQex-

roB Moxer 6unu rgermi+rfpmo rp BHeuHeMy Bt Ay'

Kporvre roro, onrllqeo(re FFm r EBnuHHe SxeKTopbl

6ecxouraxrnue (r.e. nrrgrnqd r o6ecneqreaor Bbl-

coKyo n po[3Bofl ]rTenExxrL
Oorocenaparopu <Ixtrrrf B rtrupex (rcHoBHblx c14-

creM: noAaqlt npo4lrra, rlrm;, o6p#orxu rpaQnue-

cxoro u:o6paxeHrf, x yptr nfrcl (pttc' 1)'

Koucrpyxruaxo m Epnflegy try.; rcognoft cmecn

pa3nilqator Qorocer4arryl ErrEnE (pflc. 2) u reH-

ror{ H bre. Paccmorpnn er., rrrruo @rocena paropa

nR KOHTpOIR, nocrynaou{ero Ha rexHorlo-

n4qecKvle JIvtHt4t4 cblpbfl r or6opa 3epeH ul

nroAoB, ornilqatoqflxcn no LlBery (He:penue

nroAbl, copHue ceMeHa c unot,t oxpacxoit,

MvlHepaabHaf npilMecb, oTruqaoqrecF no

LlBeTy 3epHa, 3arps3HeHHble 14 nopaxeHHble cnopunueta

(eosAeficrsile Ha qeroBeKa anxanorgoa) r ApyrilMu rpta-

6arvua (eosAeilcrBile Ha qeroBeKa aQnaroxcrua) u muxpo.

opraH143MaMu) npumennnr QoroanerrpoHHUe cenaparopbl

($orocenaparoput). Oorocenaparopbl raKxe ucnonb3ylorcr

AnF KoHTponR roroeoil npoAyKLlvll4, yAanf, n HeKoHAvll-ll'1oH-

uufi npogyxr nepeg ero ynaxoaxoit B rapy. Oorocenapa-

TOpH npilMeHRnT npil copTvlpoBKe ceMFH nepeA noceBoM'

qro no3Bonner yAant4rb ceMeHa c Hvl3Kt,lM xoaQQraqreHrovt
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