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KrIPUru

Enuu-texxnxr, firrruMan-HrrlrcaArr reporrrr ltrepa]rrr{rlfla Bo
ncrehcalrn cy'perae urxnua$ er4uju 6up 4erpae 6rorexuoaoxuja
6ronoxnjanwn cep6ecr qrrM cahocfiHo qeBprurMfirHlrp. Erunn
6naasacrre ruehcyrraap rynaeje rreBprurMocu Myacrp 6umexno.no-
xnjaxnx fln c6auuga ailnrn resahyp equp.

Enorexxo.noxnja repMr{Hr{ errur{ eqo6ujjara 70-qH rrJuropnn
aonrua Aaxlu eArurMr{trIArrp. hasupga 6y reprtrnu AepA eJrMn
caheru 6rpleru4npup. Expuxrrucrr oHyrr en rrlyhyr'l Be roAr{M cahocu
cajburan rexurrKrr unxpo6no.noxujaqHp. Myaorp AeBpAo ruehs 6y
cahe cerajeae ncru@aae oryxaqar cennjjeae rnruqa$ erMrrrqArrp.

Texxrxn uuxpo6no.noxnjarun ruca MyA4or ep3uqs fturr
mceppy@rHnun repxn6 hrcceorne rreBptlrMecu rrJrK nen6eAe
rg6ngrrtrr rrHcaHH ra.neh egeH hejporaMng ranyruapHHa ocacrraxHp.
Ey raryrurapqax 6npn 6ene u6ans eArrJrrp: "9annu opraHn3MJropqH
6ejyr,re ne rnxxrua{br,eMsJro xengnjr 6uorytle oHJrapHH enqynoplr
Irrro ropc uytenailr6gnp". Opraxn3wrop eJrrryrro Ho r€Aop KHTTHK-

Anprropcei 6up o neAep re3 6ejYjy6 qoxarHpnap, MocoJroH:
orypxacu3 hejnau.rap oxypranbrJrapa, xe6eaeKJrop rce 6ntxrutepe
rurc6eres res 6ejyjy6_ aprnpnap. I mn rojyr etu :urMar .l mrr
Aorry3 eTrr anMarlan 3 l@, heurx qsKlrAe rua;r (exya se i{Hex)
orlr iurMarqax rlco E ne@ ree 6aua xonrp.

rlarurruap rltroprrclmro err re3 6ejyjen ne cyp'erle qoxarauu
MnKpoopranrsMJrepAup. Orurap hep 16-30 AorursAoH 6up uoxaau6
jem ncrur Bepr.rpnsp. MnxpoopraxnaMJropAoH r,laja xe6eaoK.rropr
exyse nnc6eren ejnn qeKrno 6uoryr.nexn 100 r,rux 4e$e rea eMoJro
xoruprrpnop. MuxpoopraxrrcMrropuH jyxcex cyp'eue 6ejyjy6 qoxlur-
MaJTapEHHH ecac ceSe6.nepunqen 6npa orurapuH 6uphyrrejpenra
oJrMaJrapHAHp.

Eejy_l"re Bo troxaJrMa cyp'ernxnx jyxcexanjuno xepo 6axre-
pnjaaap 6rpnnuu jepu ryrypaap. .[r.rxep repe@4an, coBer aJrrrMlr
Bepna4cxn rejq eArp xlr, Jep yaopnrr4o 6axrepujaaap xurrrjeau
qeBpf,rMonop 3aMaHH oH t{ox euepxuja M;urrrx oJrau jexane
qaIUrHrapAHp.

XI{ ocpte JI.IIacrep rurrrupMa Bo oHy oMsnoxorupon
mrxpo6aapH, uepa6u Bo nuBoHr.r xapa6 eAai 6axrepnjaaapu
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ejpenr.ruurlnp. Cogpanap rreHrlrp, rarHr Bo 6arura cyA Mehcy.lllra-
PHHHH'' :UIHHMACHIITA MHKPOOPTAH}I3MJIOPI{H PONY AEKAP EAI.IJITI{.
Eyryn 6yrurap rexrroJroxH [pocecrropAo Mr{Kpoopraurr3MJropAou
ceMop€nu uctnQaAe orryHMacHnnn 6am.rasmrurrnu roi4y.

Euo.noxn rrpc@ Bs aMruurepnH uyxre.nr$ rr{Aa MageJroprrrrrrr
anHHMacHrrAa hers r€Auu AeBpnopAex rlrrrrrpaK erMsca 6nmexxo-
aoxrjaxun Aaha r€AtlM Tapnxs MaJTHK oJrMacHHa Aoniugr enup.

MrxpoopnaHn3MJropnH 6noxnuja Be Qnanoloxujacnma Aarrp
aflapburan $ynlarrrerrta;r eJrMH TeAmra"rap orurapbrn xe4rru-
IrMKaIrJrapbrHEr amKapa trnxapMHrrr/lup. Ey opraxr3MJrop 200 - 4.o'.H
uox Qaiaanbr y3Brr MaAAonop crxre3 eAr{pnop.

MuxpoopranuoMJreprrH [paKTr{xaAa rsr6nur r{mnca,qrl hejarrrn
nxxurua$n ee uehxeu.zoHMocuHo 6ejyx rc'cup xecropMrmaup. Eyr
hep meiqex oBBsJr, olurapHH ruyxre;rrQ xuujean peaxcnja;rapH aAn
ruopaurAo r{ox acaHrHrna anapa 6rur,lecu rrJro cHx 6auru4up.

Frasupga MuKpoopraHr{pMJropr{H cuHTe3 erlnjn uehcyrrlap:
3ynaJurap, aMrrn rypuynapH, jaurap, axru6norux;rop, Br.rraMrrruop, 

.

ToKcuHJrgp, floJrncaxapqnop Bo Auxep Susuo.lroxll aKrrrB Ma'l/leJrsp
uyxre;ruS 6nonexso.noxil [pocecJrop Bac]rrocrure cexaje4e ncrehcaa
orynyp. Mnxpoopranlr3MJroplru rer6rr onyHMa cahecu mx.{e
6yryrurg uehgy4;ramr'rup. Ourapa xaJrr receppy@arHnHn Myxro-
auQ cahe.uepnrqe ncru$a4o eArurMocHHAoH acHJrH onapar 'knu.
jaHH", "uraxrarru","xeonornapuH KeMoKrrrutopu" no ja "xeur$rrj-
jaruH" xnuu o6paanH apap BepnJrMr{mArrp.

Eenoauxle, TexHHKr{. uurpo6uoaoxuja MnKpoopranrlgMJropnH
xeueju ruro rrrsaH yuyn Sajqanu r,rehcy.rurapxH iurHHMacH, orpaQ
uyhnrun roMr.rgJronMocuH[r Bo 6rp uox 6uorexnoloxfi npocecJrgpfiejpenup. '. -ts

CexajeAe rexuo 
- 
MHKpoopraHrBMnopAoH Aejru, ersqe Ao

orurapAarr aunrrraH Oepruenr Bo $eprrrexr flpe[aparnapHrrAaH
(cep6ecr jo ja rllruoduanso onyHMyru ha;qa) xerr* nctn$ano
eAHJrHp. Oepuexraepnrrr{H &urr roceppySarnnun uyxre.nu$ cehs:-
nopruuo rer6urunu ejpexel 6uoxnr"rji cahecuno 

' ryt 
"rrlrrct 

ri
ex:uuoaoxujacu geju.nup. O, 6norexxoaoxujanun rn*rn**, ecac
cahecu cajnrrHp. ' ;-

leiq erMo( na3HMAHp Ktr, uyhexqucrruK en3uMoJroxnjacqr
rexHr{Krr r'luxpo6roaoxuja uae cux- 6auu4up. earuraef Sep-MeHTnop hejrau ne 6xrxn roxyM:urapnnlau :urbrHrrpAuca, has"rpg4
6axrepuja ne xe6eaexaepnex aaHxin Sepuexuep uyhengncnux
ensuuoaoxnjacurlra rer6ur onyHaH Sepv-:xraepnn'gO Z, _aL;- ro*y_Hy rsrrrKrur equp. Ey, hep mei4err oBBoJr, ur{KpoopraH[BMnopAoH
arrHHaH Sepr,rexraepuu 100 - l()00 q@lep.ne y*yJ re u.u" 6u,oaxonMocu r,rJrs enar€AapAHp, MocgJroH: unejux ue,qoalru Bg-3rrcrHroH anHHaH xnMorpurrcunun 100 rpaMH 3000, ,n*poop.n-
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Hrr3MJrOpAOH aJrErraH XrIMO"pmrCUHr.rH 100 rpaMbr fics 2 MaHaTa
6aua xemap

OmceuugAe 6umexxo.noxujaxnn uehg rexnrxu unxpo6noaoxnja
Be uyhexquourx enonuo.noxujacu caheaepunnn cyp'erle ux-
xnma$x Horr{rdeclHne ra6ar,rur eJIKeJrepAe, o qyr,f,,reAeH Ke.rMurrr
CCPH-ne 1966-qu ruqe rr,ruxpo6uoroxrja cexajeor japauunmrurp.

Ey cenajermr nuxuu4Su, Aaha Aorpycy, unxpo6uo.noxn cfirrre3
uehcy;raapurHx aprbrpbrJrMacbrHbrH KoHKpET ruraHJrapH uyejjex
eAruIMumlllp: "Muxpo6uoaoxu jerrl ayniurbr se 6arura 6uo.rroxu
aKTlrB MaAAenoplrH ucrehcaaunu xej.zu aprHpMar. Erorexxo.noxu-
jaxux xaMMaJI 6asacHxux xeHnrruor{ArrpMeK. Kerq mceppyQarH-
nux urxpo6uoJrox[ cr{HTe3 rrlehcy;urapuHa oraH reae6aruxuH TaM
oAoHruIMecIlHH Tg'MltH erMoK..."

Con on ulAe 6uorexuo.rroxuja o3yxyH jeau unxuma@ rr.rephe-
Jlocrrno DgAeM rojMyuAyp. Ey, xeHerHK re hyuejpe r,ryhen-
AIrclrrKJIsp[ xarurujjeraeprrxuH 6uorexuoaoxrjaaa reA6nm cajecux-
Ae MyMKyH onMyuAyp. FraanpAa xeHerrrK ne hyuejpe ruyhan4uc-
JIITKJIopI 6norexnoloxnjaxux oH uaBaH Bo nepc[exTrrBJru cahele-
plrAup.

Kenernx uyhex4uorujuH ToArlrrar MerogapH jeuu xaccerr
xeHgrrrx crpyKTypnapbrH atJrHHMacbI, zurH opraHr{3Mropr{H xeHr{HHH
6axrepnaa hyrrejpe xeHoMyga AaxHJI eAuJIMocI{ se heMux xeHerll(
ctlcrewlepnu rroxiuapar 6eaa $yuxcuja AarrrHMacHHa HMKaH
Bepup. HerurreAo crrrrrerrK AHT-lex x6apm jenn npcu xacconops
MaJTHK opnaHlr3MJrsp japaxup. Bypa4an aj4HH,qHp KH, xeH
uyhexgllc.lrniu cynepaKrnB re jexn xaccoJr]t rpoAyceHrngp japar-
Mapla 6uorexnoaoxuja y.ryn 6ejyr nepcneKr[Bnop aqblp.

Keneurx Myherulrcltrrje r'ryxreau$ emun cahelepulr 6np-6npnne
IeprlH Be xeurrru raprrrHJrbrrJrn Te'clrpu cajecurqe japanan jenn
crruTerrrx e.run cahe oJraH MoneKyajap 6noaoxuja ne xeHgTHKaHHrr
"rryueptncn" KuMu Ae 6axuar onap. Enp cegJro, xeHernr
uyhenqncnnx rer6urn ruoaexy;rjap xeHerrrKaHHH 6up cahecu o.ny6,
npcujje,r rpocecJropus in vitro ruopaxrAo anapa 6wrex caAo xeHerlrK
crcreMJropu ejpexnp.

llcrexnnes xaccsnu jenn uuxpo6 hyuejpeaepNHr{H aJrHHMacH
(rypaqnnpu;ruacw) rexuo.rroxnjacHHa KexerlrK r'ryhenquclnx aejii-
nrp.

Couarur 6nrxn hyuejpecHngex jerxun 6urxll opraur{3M}rHr{H
aJrurrMacH ne hejaax hyuejpe;repnnuu cyn'n Eopar{rAo jernu-
glrpu;ruecuHnn rrayuxyruryjy cy6yr eAnJrnrrKAoH coupa 6umex-
uonoxujaxun hyuejpe rrryhen4nclujn aMaHaH jenu cahecu ruej4ana
xeJIMtIuIAlrp. ,[,eueau, hyrrejpe rvryhexqnc;ruju 6xrxu re hejoan
uenuenu loxyMa Bo hyvejpeaepuu 6euepuartrecu, orurapHH
rrpaKrr{Ku rer6urunu ejpexup.
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Ieil err"rex na3HrltAHp xu, 6uorexxo.roxujaxnn uyacnp cahe.
noprrurrH urxnruaS erMocHHAe Ae r*luxpo6nuroxnjaxrrn 6ejyx poly
orlryryEAyp. Eere xu, xeHsrlrK uyheruucrrnjnH ocac xanrrnjjeraepu
uehs 6a*repnja;rap ysopuHro arapzurau reupy6urep HsrnqscrurAo
ra3aHrrJrMu'nllbrp Bo hal-hasHpla MrrKpoopraHru3MJropAeg en uyhyu
Be csMeperu oSjexr KlrMrr ucrn$aqe oaynyp. hyuejpe uyher-
Auc;rujux,qe Hco hyuejpe Bo roxyMiurapna nuraejepKoH . Mf,K-
po6uonoxu 6evepnrue ycyrurapu Kenrrru rer6rr eAunnp.

Eorotuxne, 6umexnoaoxuja r.,rnxpoopranxgMJrop Be orurapHu
uera6oanrnopunlrH, 6nrxu, hejnax MeHrrreJrn hyuejpe Bo roxy-
MaJrapHH r{rtrrnpaxx ws xanr 'rocoppyfurtt y.ryx $aiAarrH
uehcy;urapux :urHHMacH, jenn xaccoJru 6uoaoxn crrcreMrepru
japa4uruacurrnaH 6ehc eten eJrlrAlrp.

,'- : 
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OECHJI I

E}IOTEXHOJIOKI,IJA BE OHYH
IIHKI4IIIA O IEPC TIEKT}IB JIEPH

BuorexroaoxujaHuH 6np rer6urr.r eJrM KrrMH japanrrlacrr ne

QopuaaamuacuHAaH AaHHruapKo:n, yrJrK ner6eAe, oxyn 6upunuu
Bo ocac repxu6 huccecx oJraH TexnuKr,r rtlnxpo6uoroxujanrrx
japanrtra TapHxnHAa 6aruaauar na3brM,qbrp.

TEXHIIKIT MHKPOEHOJIOKI,IJAHbIH HHKHIUA(D TAPHXH

Buo;roxnjanun MuKpoopraHr3wropAsH 6ahc eAoH cahacnHlH
unxuuaSunH aHiurH3 erAr{KAe oHy Yq acac AeBpa ajupr'.rar o,rap.
hep 6up qerp unxpoSnoloxrajaxuH unxNura$ jo,ry, ouyx eJIMrr-
TexHlrKrr roporrr{ ne uer*ujjarrrH HqrHMar{ urrLIcaAH cenujjecnHuu
uxxxura$uuAa ponyHyH aprAHrbrHbr 6up naha cy6yr e4up.

ll.nx 4e$e 1675-uu u;r4e A.JleneHhyr MnKpoopraHLI3MJropHH
rocBHprIHU BepMHru na uuxpo5uo.noxujaHun rocBHpH gespyuyx (I
uephelecrHnx) acacnrrr rojr'ryur4yp.. Jlaxun HHcaH.Ilap Ml{Kpoopra-
Hn3MJIepI{H xeruSnngeH xejln enne.n oHnapHH HrurHpaKbl u.ne 6up
uox uehcyarap anMara 6aurnauuuraap. Iee.ue 6.e.-Aan 600O u;r
oBBaJr nlrBe ncrehcal eqra.n4ujn harqa rvre'ryMar BapAHp. I{ox reqnu
AgBJropAoH 6epn rtanxpoopraHu3MJropAaH crrpKo, cy,{ r*,rehcy"raapHnbrH
(ratnr, [eHAHp se c.) aJIHHMacH, ,rx$nn 6nrrut,rapurr jvrtlrua.n-

AHJrMacHrrra, uepex6uurlrpMo Bo ruepa6v.r*ru,lr4a Hcur$a4o eAr.rn[p.
Texxnxu rrrurpo6uuroxjanuH 6up enr'l xnun $opuaJ'raltrMacH

1857-68-w HJUropAe Jl.Ilacrepnu qahujane xaru$,rapu ura 6au-
.naxuuurqup. O, [rJrK AeOo onapar 1857-.rr HJIAa rhrqrllpMa
[pocecnHEH xeAumuHAs, 1865-uu uJrAo Hca nlrBa Ba urepa6un
xapa6 onMacurrra MHKpoopraHH3MnopHH ponyHy KecropMHru Bo

oprapa rapruH uy6aprae req6npr.r KHMH racrepnsacnja ycynyHy
Hponr cypMyrrrAyp. flacrep myxrcan$ jo.nyxyuy xocronr{KJropra
uy6apuee MoncoAHno BaKcrrHJropuH aJrHHMa ycynnapbrHbr r,rruJro-

MHtrrAHp. Ey teqrl{rar.napmHa xepe flacrep rexHHKH rtrnxpoSuo;ro-
xnjauun 6anucu cajx.rup.

Eerelnxro, TexHuKH rr,trxpo6no;roxujaHuH ecacur uuxpo6uo.no-
xujaxmr r{HKHTUaOHHHH II qeupyx4e (Susnoroxn r'raphe;re4e)
rojyauyurayp.

XIX ecpnn axnpnapHHAa enMlrH cyp'orJro r.rHxuuraS er4ujn
6up AoBpAo xspKoMnu pyc aJrrrMr{ I{.Me.rHrxoB 3epapBepnyu
xsMHp[qruropo rapruH r'ry6apuaeqe xocraJrlrK ropoAoH 6axre-
pujanapAaH ucrn@aqe oJryHMacbrHbr rexauS erMHIIr ne 6y lraejanu
hejara xeunprvreje rraJlHruMbrruqup. A;rnr'.r 1885-.Iu uaAe OAeccaAa
japarlnru 6axrepuoaoxu .na6oparopujaqa rojyr ue6acu r*ruxpo6-
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napHHAaE r6aperr flperapar aJrMbrrtr Ba oHAaH cyn6y.nrupaHJlapH
nehserruex MeceAr{JIo umu$a4e eTMHIUAI{p. Jlaxun jep4u hexyuen
helrun rrrnxpoS;rapux nHcaHAa ne6a euaae xerupevejuxgan ropxy6
6y urua MyraBr{Mor KecrapMrrrrrAup.

Me.rnuxonAaH coHpa coBer aJrlrlrd.Ilepu MepexoBcKlr Bo I'Icaqenxo
HHcaH ne en hejnarurapH yrryH 3apopclr3 oJraH uuxpo6 KynrypaJlapn
:urMbrrtr Be orurapAaH KsMI{pHrdI,Inopo rapruH r*ly6apuee4e MYBd-
@rurjjerae uqru$aqa savsrrrAup.ha3brpAa eHroMoraroren 6axre-
plroJroxrr [pe[aparnap 6np qox eJrKonopAo xeHnm uurjacAa
ucrehca;r eAHJr[rp.

1897-qu unre anMarr alnM.nepu Ho65e ne Klutrrep roMrr3 KeK
'jyupycy 6axrepnjanapHHAaH u6apet HI{rpaK}rH upenaparnHbl
anAHJrap. Pycuja4a 6y rpeuaparHH vutK ae$e 1911-.Iu I{nAo
hasupaar,racrrna 6axuajapar onyn xeHl{ur rlcrehcanbl ne rsrSnrur
1929-uy u4e hejata KeqrprrJlMurrrAtrp.

Pyc aJTHMH Kocrnrqes Bo oHyH aMoK,{aunapu IrJrK qa$o
aamo6arreplapAon u6apm aaoro6axtepr{H rrperapatnr haaupaa-
MHru Bo oHy a3or xy6pecu oBo3uuo ncru$a,qe g1vflrrrAltp.

XX ocprrH 6npuxun japucun4a Pyorjaqa rexnrrKlr MlrKpo-
6uo-rroxuja 6ejyx ryc'etae unxnuraQ errr,reje 6auuraAu. C.HsaHos
crurgr rbrqrHpMacuHu erpa$ru ejpanuuru Bo HJIK Aed:e orapar
6y upocec4e Soc$op.lry y3By 6up.ueruueropuH oMeno xoJrMocrrHrr
KecTopMI.IrrrAup.

C.KocruueB Be B.Eyrxenuu MHKpocKo[Ex xe6elexlopr{H KeMo-
jn u.ne 6up uox y3Br.r ryprlynapbrH aJrHHMa rexuo.lroxujacnxu
ejpenr'ruur ne 1930-uy unlo npaKTlrKn onapar JrHMorr ryprtrycy
anMHrruap.

B.III6nqEHuK6s, O.r{uctjaxos ne 6aura pyc an[Mnoprl cyA
Typuycy, aceroH, 6yrul cfllrprr{HuH 3aBoAAa ncrehcaau ycyJr,napH-
xor uruaeju6 haauplauuuuap.

C.Kopoajor, A.Bojrxerurr Bo 6aurraaapu jenu 6uotexuoJroxn
[pocecnop ecacHHAa cyA uehcyalapunnu aJrHHMacrJHH ToArrrr
eTMHUUTSp.

1929-,ry HJrAo rHxuJrvrc arfi4un A.(Daeunnr repesuH4en ncun-
ci{.rurrrHuH xeru$u rexrrrrKr.r uuxpo6uoaoxnjanun nmuuraSuuqa
6ejyx poa ojna.qu. 1940-qbr r.{JrAo neH}rcyuuryrl, 1944-uy ,n4le ,ce
3.BoxcuaH repa$unqen crpenroMlrtcrru anbrHrbr.

__ Ey caha4e pyc arrrMnoprrHuH Ae 6ejy* anaju onMyrrrAyp.
H.Kpacu.nnuxot, 3.Jeprrroajera, l.hayse se 6amrarapu ruyirealr$
anrn6uorux MaAAonop aJrMbrru Bs 3aBoA ur.rrjacuxqa 

-NcrehcaaunH

hejara KerrupMr.lunop.
XX ecpuH r.rKrHqE japucuu4a H.Hepycalur*lcxn, LCxpja6uH

ne c. ceuajeAa uaja xe6e;roKnopHHAaH jer,l ayaaan aJTHHMaCHHHH
ecacr{Hbr rojuyruaap.
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M.Eexep Ba oMoKAarrurapbr jeu MoncoAr.rJre lnsur aMuH
TypuycyHyn npaKTHKr{ aJrbrHMachrHu hajam KequpMurunop.

Texnuxu unxpo6uonoxnjanun Myacup unxuurae lenpy XX
ocpnH rrKHHsrr japHcun4a rrroaexyajap uurpo6uoaoxujauuu xeHum '
ryc'an rarrMacbr rrJra enar€napAbrp. Meha 6y qenp4e rexHuKr,r
ruuxpo6noaoxujanun uox cyp'erae Bo nHTeHclrB trHKur[aSH jeHu
- urxpo6uoloxuja cenajecnHrrH japanr"racnxa ce6e6 orlgy. ,(yHjaqa
rrax ge6o onapar Pycujaqa 70000 r r'auxpo6uoaoxn jeru 3ynaJrtr
ncrehca.n eAoH 3aBoA ucrn$aqeje Bepr{nnu. hasup4a 6y uexr I
MJIH I]oHA IIATAHPHJIMbIMAbIP.

Muxpo6noloxuja cenajecrrHrrH rcpnarrtryn6nTnorrA[pnr{rr [pera-
par, aHru6r.roTuK, BIiITaMr.ffi, seprrreHT Be A]rxop Quauoloxn aKTIIB
MaAAOngp r.rcrehcar eAoH 3aBoAnapr,rH caju xeTAuKr{o apTqp.

Texxrxu ullxpo6uoaoxnjanr,rH rrlyhyrra eharvrnjjere MaJrr{K coH
uyrernerujjorJraprrHAoH 6npu r'rnxpoopranlr3MJrop Bacr{Tocr{no HH-
rep$epox Bo HHcynr.rH KHMH rnjuarau AopMaH MaAAonopHHr{H
anHHMacr.rAHp. Ey, 6uo'rexno;loxujaHuH jenn cahecu oJraH xeHeruK
uyheu4uomjrrH TexHuKu r,rurpo6uoaoxujaja 6rurasacure rsr6uru
cajecunge MyMKyH onMyrtrAyp.

EI,IOTEXHOJIOKHJAAA HCTI,IOA.IE OJIYHAH
MHKPOOPTAHH3MJIEP BE OHJIAPbIH CEIIUIMEC}I

Fraarrpqa eJrMo Mo'JryM oJraH 100 r"run HeB MrrKpoopraHlr3wrop[rr
100-e reaepn 6lrotexxonoxuja,qa ror6ur onyHyp.

Muxpo6uo.noxuja canajocfiHAo KeHlrru rrcrn$aqe eAr.rnoH MHKpo-
opratlrgMJrop]tn rbrca xapaKTepr,rcrr,rKacbr r{oABer I - ae Bepr.rJrMnrrr-
qnp. ln4a rrehcyalaprr Bg lrqKrlJropnr aJrHHMac wuga S acc haromyce s
tIuHcrH yaja xe6elex,repn, homo-ra herepo$epueHTaruB .cyA
rypruycy 6axrepnja.lrapblrrAan ucru$aqe eAHnrrp. yenu hsr.reArqn-
nep r"raje xe6e.rexlepu ae Clostridium rrrrHcJ'rr,r axaepo6 6axre-
pnjarapgan aJrbrHbrp. Yaru rypury.nap xn$ se r"raja xe6elex;rapu,
horvro$epr"renrarr{B cyA Typuycy 6arrepnjaaaphr RacnrocrrJro aJrH-
xHp. Aruun rypruyxapH Bo HyKneorlr,qneprrH aJrHHMacH Morcarr{Jro
xapnxo6axtepnop Bo [ceB,qoMoHaryap re46ur eAr.rnnp.

-Bnrauux, Kaporr;rx Bo crepnHJrepuH aJrHHMacu 6arrepnjatap,
xn$ re rr,raja xe6enoKnopuHrrH r.rrtrTr,rpaKlrr flno KeAr,rp. noarnca-
xapfiAnop flasugutm ne r'laja xe6elax.nepn, 6arrepnjarrap 

"acrre-cuJrs aruHbrp. Muxpo6 3yna.rrH ncrehcaluH.ua eH vox ncrn$a4e
oiyHaH MHKpoopraHnsu Candida,{uncJtw rraaja xe6e.neKnopuAup.
AHu6nornxnopr,rH r.crchcitaunqa acacoH aKTr{HoMHTcernapAeH
(Streptomyces qnHcJrr,r 6axrepr,rjalap4au) ucrnea4e onyHyp.
@epuenr [penaparJrapHxHH exceplrjjaru xuS xe6eaaKnopH, mp-
narnyn6nrlornlrprrun nperaparxap uce 6axrepujaaap4an aar.rp.
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qaaser I
Euorexno.noxnja4a xeHurx ror6nr eAHJroH

MHxpoopraHHsMJrOpaH rbrca xapaKTepHcTHKaCbr

It

M14KPOOPTAHI43M TI,IT MOhCYJI

fu4a r,,rehcynnapbr Ba HTIKrIIOP

l. Saccharomyccs
cerevtsae

2. Sacchoromyc.es
oviformis'

3. Propionobae.lcriurn
shermanii

4. Penicillum
roquefortii

5. Lactobactcrium
bulgaricum

6. Lctctobaclerium
acidophilum

7. Strcptocotcus
therm<4thilus

uaja xo6e,rejn

lraja xo6e,'rejlr

6axrepuja

xn(t xe6e;reju

6artepuja

6axrepnja

6axreprja

ruapa6, caKe, [rrBo,
KBac, qspeK uajacu.

ruaMnaH ruepa6nr

Hcaevpe nexAuprr

Pox$op reH,qr{plr

IaTbrr, xyMhI3,
neHAnp, Oonrap
raTblrbl BA C.

Ysan heareAHqunep

8. Kluw,:romyces
Tragilis

9. Saccharomyces
cerev6urc

10. Clostriclium
acetobutylicurn

r'raja xe6e.rrejlr

uaja xe6a,rajn

6axrepuja

cTrrJI CrrHpTr.t
(,raxro3aaaH)

cTr.{Jr cnHpTH
(rayxosaAan)

aceroH, 6yrwr
cnr,rpTlr

Ysslr rypruy,rap
ll. Aspergillus niger

12. Rhizopus
ntgrrcQns

13. Aspergillus
terrcus

14. Cantlida
hydrocarbofttmericct

xn$ xe6eaeju

xnS xe6e,rajr.r

xn$ xe6a.najrr

naja xe6eaejn

JrlrMoH ne rayxbn
. rypruynapbr

rDyuap ryplxycy
(uryKo3aAaH)

lrraKoH rypuycy

Syuap .rypuycy(napa@HHAoH)

a
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I
MI4KPOOPTATIH3M TIAN MOhCYJI

15, Lactobacillus
delbrueckii

16. Acetobacter aceti

17. Pseudomonas
aeruginosa

6axrepuja

6axreprrja

6axrepuja cYA rypruycy

cupKs rypuycy

ulrpoY3YM rypEycy

AunH Typrtrynapn Bo HyKneorflAnep

18. Corynebacterium
glutamicum

19. Brevibacterium
flavum

20. Pseudomonas sp.

21. Escherichia coli

6axrepuja

6axrepraja

6axrepuja

6axrepnja

L- auanx, 5-
HHo3rrH re S-ryaxu.lr

urYraMHH ryprtrycy

, L-acnapaxr.rtr

rypurycy

Butalrux.rrep, Kaporl{Hnop, crepr{Hnop

22. Eremothecium
ashbyii

23. Ashbyii gossypii

24. Propionobacteri-
um freudenreichi

25. Blakeslea trispora

26. Phvcomvces
blakes[ecanus

2'1. Saccharomvces
carlberseisis

28. Sacchar-omyces
cerevisiae

r'aaja xe6e.ueju

r'raja xe6urejn

6axrepuja

xuS re6e.neju

xrnS xe6e;reju

r'raja xe6e.Ireju

r'raja xe6e.nejn

nurarrlur B,

nurauun 82

nmauru B12

B - xaporuu

p - xaporux

eprocrepr{H

eprocTeplrH

flo.nncaxaprrAnop

29. Leuconostoc
mesentericus

30. Xanthomonas
campestris

31. Aspergillus niger xrS xe6eaeju

6axrepnja

6axrepnja

XUTHH BO XHTOSHH

AeKCrpaH

KCAHTAH

,'t r

b
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I
MI4KPOOPTAHI,I3M TI4II MOhCYJI

32. Coriolus
versicolor

33. I*nlinus edodes

34. Schizophyllum
commune

Aerobasidiu
pulllans

35 m

dazu4utru xe6eaex

6asuItuJtu xe6a.nex

lasuwutu xe6eaex

6aswunfi xe6oaex

urusoQu.naan

ay6asnqax ne
[yJurynaH

KapHOnaH

ICHTEHAH

Mnxpo6 synann

36. Candida utilis

37. Saccharomvcoosis
lipolytica

38. Melhalophilus
methylophus

39. Chlorella

r'.raja xe6eaeju

uaja xe6eaeju

MlrKpocKonr.rx jocyn

6axrepuja

cyaQnr ropracH,
oAyHqar hu,qponnaa-
rbil Be napa$uuqau

AJIHHAH 3YNANU
6Noxytie

MeTUJI ClrIpTrI BO
METAHAAH AJIbIHAH

6uoxyr.ne

3yraJrn 6uoryrae

.[,epuan MaAAaneprr

40. Penicilltum
chrysogenum

41. Cephatosp.orium
aeremontum

42. Streptomyces

43. Bacillus brevis

44. Bacillus saDtilis

45. Bacillus
polymyxa

46. Rizopus nigricans

47. Arthrobacter
simolex

48. Escfi.erichia coli

xu$ xe6e.neju

xn$ xe6enaju

-6yAarnaxanoaKrepHJarap

xu$ xe6eaeju

6arrepuja 
t

6axrepuja .(xen r,ry-
noHAHCJil{Jr,r Ycynynae aauuas)

6axrepuja

6axrepnja

6arrepnja

caMoTOTpoIIHH,
luHrep$epou

NCHUCHJIJII{H

ce$aaocnopl*r

aru$orepurcnn B,
KaHaMHTCHH, HeO-
MHTCIIH, CTpe[TO-

Mr{TCHH, TeTpaTcHK
,IIIH BO C.

rpauncuqnn C

6acnrpacuH

nolurrluxclrn B

creporrA hoprrlonnapu

creporrA hopuounapu

ltHcyJrr,rH,

L2



I
MI4KPOOPTAHLI3M TI4N MEhCYJI

@epr.aexr.nep

49. Aspergillus
oryzae

50. Aspergitlus niger

51. Trichaderma
reezii

152. Aspergillus
I terreus

53. Saccharmyces
cerewstae

54. Saccharomvces
lipolyttca

55. Kluyu-eromyces
taglts

56. Aspergillus sp.

57. Bacillus sp.

58. Endothia
parasittca

xu@ xe6e.nejn

xuS xe6eneju

xuQ xe6e.naju

xu$ xe6e;rejn

rr,raja xe6enejra

uaja xe6eneju

uaja xe6eaeju

xu$ xe6e.neju

6axrepuja

xu$ xe6a;reju

all{unaSanap

rnYKoaMrrJra3a

cennYna3a

NCKTHHA3A

[poTeaSa

rypcar sepr*leHrr

HHBepTa3a

ceiltYJlasa

JIHIIA3A

naKTa3a

KOHA TOCOppY0a TbTHAA rcru$age eAr{naH npena parnap
59. Rhizobiam sp.

60. Azotobacter
chrococcum

6I'. Bacitlus
thuringiensis

62. Bacillus popilliae

63. Beauveiria
basstana

64. Gibberella
fuiikuroi

x-ex jyr"rpycy
oaKTepr{JacH

6axtepnja

6axrepnja

6axrepnja

xu$ xe6e.reju

xu$ xe6eaeju

asoro6axrepun
OHoroxII

HHCeK-rHCulnop
(eHToOaKreplH,

rrHceKTrlrr, rouennn
se c.)

6onepuu

11166epennunaop

HHTpaxHH

'65. 
Thiobacittus

ferroxidans
6axrepuja

---F+

0uuanennau
MYxraruo

uera.nnaptlu
anhrHMacbrlrAa

JtL
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I
MI{KPOOPIAHI,I3M TI4II MOhCYJI
66. Zoogloea

ramtsera

67. Mrthylococcus sp.

68.
Rhodopseudomo

nas sp.

69. Methanobacteri-
um sp.

70, Pseudomonas sp.

7I. Aerobacter sp.

72. Methanobacteri-
um suboxydans

73. Methanobacteri-
um formtcium

74. Methanosarcina
barkeri

6arrepuja

6axtepuja

6axrepzja

6axrepnja

6axrepnja

6axrepuja

6axreprja

6axrepuja

6axrepuja ypaH, Mllc Bo
KAAMIIYMYH

AJIHHMACHIITA

AarrrKoMYp Mo'AsH-
nopHrrle [aprnaJH-
rublH rapurHcHHDIH

arrhrHMacblHla

vnpxa6 cynapbrH
TEMI,I3JIEHMOCI{HAE

6uoragun
arHHMacbrHIa

Mraxpocxonrax jocyxlap rexxoloxnjaqa heleaux
qox a3 ret6ur oJryHaH opranrr3MJrspAup.

Mnxpo6noaoxu crrHTe3 rpocecnHr.rH ex ruyhyr*l rapxu6 hucce-
cunu unxpo6 Kynrypacbr (upolycenr) roruKrur equp. flpoqycerrrrrH
celruJrMocr{Etrn sc€lc xpureplrjacu (r,le'japrr) onyn eearr.nbrruAtlp.
Cexajeqe KoHKper rexHoJroxu rrpocec 3aMaHHH aKTI,TBJTHK qox Baxr
uyxmauQ xocropr.rqunapAou acbrJrbr oayp. OHa xeps Ao drajqarhr
npoAyceHTrrn cequJrM(rcn re rujuaraeHAuprdnMocn yrryH aruaraAaKbr
xgcropurdlrJrsp oL?c poa ojxajup:

l) [poAycerxn sepepcusauju (rer6nr onyHaH qaHrbrrap,
xcrehcaa ,eAeH rrrexcrgp ne erpa$ rr,ryhur yvyn);

2) 6toqurrsruK aKrrrBJrujlr (arase 6noaoxlr $ean uaAAenep
cuHTe3 eTMgcII, OCaC CHrrre3 rrrehcyayuvn aJrHHMa cyp'eilr ne
$asacu, jyxcex nnxuura$ cyp'eru);

3l uyxreanQ xap6ox.xy ruqa MaAAonopHrre uynacu6eru
(xap6orury MaAAsnopE MoHnMcoMo Aopouoc[, oHnapilH jyxcex
rarHnbrrHH,qa unxuma6 erMs ra6ramjjeru, yrry3 6aura xeaen
cy6crpaurapbr MoxuMcouecn) ;

4) aaor.ny _MaAAerepo (asor rr{ex6ejrne) uyHacxGrn;
5) eaare 6oj rvra4,qaaopr{Ho reae6arrr;
6) xartrr'ra;r4aKH sraBs rapbrrubrr MaMonopo rapruH heccacanrH;

L4



7) orcnxeHe reae6arnr;
8) r'lyhlmnn rypymynyFyHa (pH) oaau hecacarrrn;
9) reuneparypa MyHacu6arn;
l0) hyuejpe AHBapr,rHi,rH reuupr,rpnur.raujrl;
l1) cra6mtntju (erueaexeaeH uera6oalrre Bo 6eveplrarrre

uopar,rTuHe r.aprubr qarau,rrurrru) ;

12) Sara raprrrbr AaBaMJ'rbrJrbrr,br;
13) crepunnuK Aopoqocn;
14) xaHap nruxpo6noraHr,r Mghs erMoK yqyH aHTucerrrr,rK Bs

anrn6uorr.rxnapAelr rcrn$aAe erMeK r{ruKanbr.
CeHaje4a r.er6nr oJ'rvHaH 6norcxsoaoxx rrpocec yqyH cJro

lpoAyceHT cerrnrMaruAr.rp Kr{, oHyu 6uocl.rHTerr,rK axrlrnaujn jyxcex
onMarJla 6apa6ap rlrqa rr.ryhrrrn KoM[oHeHTJ'rapr{HH rarnr ueulrrr.rcoja
6uncuH. Oxc ha,r4a, oMaJraxo,rroH lrahcyayn raMH3 arbrHMaMacbr,
etpa$ uyhranrH qupxnaHMacu 6aur Bepr{p Ro Horr,rrdoAo ajtbrHatr
lrehcy.rryH ruraja aejoprr xcj,rrr jyxce,rnp.

(DajAa,rrr trPoIYCenr har'.r 4o .rox jyxcar uHxrrruarfu cyp'arrrne
MaJTHK onMaJrbrAbrp. Oxc ha,r4a, npocectrH xeAurrrlr yayn uex4lrjn
y.ryH rtlyejjau qorr4HJruKrop r"rcj4axa qbrxbrp (xanap MHKpo-
opraHI{3MnA I1IIO qupKnaru'ra 6aur BepHp, qoxny anaBa eHepxr{
cop$ eAxnup re c.)

Tepr',ro$un Be rypru rlryhuur ceBoH Mr,rKpoopraHH3MJropHH
TexnoJrox[ npocecAe ycryHJryKnapr{ oHAaH H6aper4lrp Krr, oHJr:tpHH
nnxuua$ erAr,rKnaprr eKcrpeMaJr rxapanr KaHap ulrxpo6lapna
jo.nyxuanun raprubrcbrHl,r aJ'rbrp.

Oxcuxeue rapubr ra-rre6aru a3 oJ'raH npoAvcclrrjrop y.lyrr rrrAit
tuyhurr,rnu Kytlry aepaclrja err\,roK .re,re6 o",rvsuyp Kt{, 6y Aa cucpxn
cep$uun xejau asa,rqr,rp.

Beaoauxlo, xacconoprruo Kepo ncrehcal npocecr.rHln{ reae6-
napLIHs yjryH xeaeH npoAyceHr npaKrHKH uaherqeu cerrajc yuyH
$aj4a;ru cajur.nup.

MI,IKPOOPIAHTI3MJIEI'UH ACAC TIPAKTI4KI,I XACCOJIEPH.

MuxpoopraHu3MJropr{H KeHrrur Be AopHHAaH ejpaHn;ruacrr xec-
TopAr{ Ku, MrrKpocKonr{x e,ruyje MaJrrrK oJ'rManapbrHa 6axuajapar,
oHJrap HHcaHr,rH npaKTHKn $eanr.rjert Ro MaAAonop AoBpaHr,rHAa
6ejyx ahar'.rujjer rec6 e4eu npocecnapn r{Aape earprep. .(xxep
repa$qeH, MHKpoopraHH3MJ'rop yMyMrl 6lroloNu raHyHavjryHayr-
Jrapbr aruKapa qbtxapMar y qyH anRcpr4ruJ'rrr rarrrrrar o6jexrnaplrAr.rp.

Mr.mpoopraur,r3MJropnH xairr rocappycfartr Bo er,rM yuyx ruyhyr,r
eheuujjare Marr{K onMa,rrapbrH},r ro'MHH eAoH xaccanap auarbrAa-
KhIJIAD[bID:tr,ldt rF4'r!,. li1 t trl,d,,r r ,-rr.ijr,r i ,ij rtt_rrrrr,r, ,. t).r..t t ..tdtlt. 
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1) qox KurrHK entryAe oly6, hana axbrHbl ne 6aurra BacIIr€nopJIe

acarrJrbrula jajuaupaap. Jep xypacl{HuH eJre 6up cahecn ioxayp
Kn, opaAa MnxpoopraH[3Mnope pacr- KOnHHMocr'IH;

2) jyxcex cyp'erae qoxaJlMa ra6nnujjetuHa ManI{I(AHpJIop'

Muxpooprarur3Mnep hap 30 - 60, 6e'in 6axrepnja;lap nce 8-10

AorHrEAeH 6up 6enynyplep. rlexncn 2,5'10-12 r o"Ian 6axrepnja

hyuejpacu onruMan unxuuraQ ruopaurnHtro 3-4 xynaeH con-pa 10

rd"au. rtox 6uoxyme "r"r, 
*e",pe 6unep' Jlaxran re6netAe

r,ryxreans Jrr{MtrTJrarrrA[pHrru (r"rehayaaarugblpuuu) aMIIJInop To'cI{-

prrHAeH ounapbrH cy'p-er.ne qoxaJlMacbl 6aru eepuup' Muxpo-

opraHn3MJIep[H qoxanMa cyp'ern 6nrxu,se hejoaH'napnH rroxarMa

.ip"t""n"" qs$srepae 6.jY*yp. Meceaen: r"rnxpo6noaoxuja

cenajecuxun uuxpo6uoloxu jer"r KyTnocu llc'rehcal eAaH oH KETIUK

aaroiy cyrKaAa 30 t r"raja xe6enejr KYrnocr ucrehcaa eAup Kr'
ory"'."p*r6nnle 15 t jyxcex xej$njjer-rrn 3Ynan Bap' Hpu6yjnysrry

rapaManAan cyt"a .ptmne 15 t ayaa, anMar yuyn 50 unx 6au
h"i'i 

TrffitoJoraH,3Mrropr{H jaruaja 6ru*reAuxaapn jyxcex

reMneparypAa nnxrarua$ egr6 ,o*iJrrrpnap. Bytyn uaHanuap 6up

raiqa onapar 40- 50oC - AeH aluarbr reMneparypAa jamajup'

repruotpua MrrKpoopraHu3nop uce 60- ll0oC -Ao I'IHKI'IuaO equp-

aep. Oxeauun Au6uHAexr cyaslunu repMan cynapAa 250oC--Ao

6ene jaruaja 6ulen 6axrepujaaapa mcaqy$ orynyp. Be'3n

ncuxpo,fr.u MHKpoopraHH3MJIep jalnrrs 20oC -AoH allrarbl TeMne-

parypAa unxr,rruarf eaIIPnoP;
4) jyxapur rarbulr,Iuru rypru Ba rriJtoBr{ uyhur, jyxcex resjnr

ne 6aurra eKcrpeMan ruepaurAo uHxnua$ eAopoK qoxanupnap'

Bo'ss acnqo$u.n MnKpoopraHn3Mnep rypluynyry qox jyxcex

1pH:l,0) oaaH uyhnrAo, aJIKoJIoSun.nep uce jyxcex rarHJrHrrIbI

rEJroBH r'lyhrrrle acHr,'IbIUIa Qea.nujjer xecropHpnop.
laao(rua MuKpoopraHu3Mnep KI'{qIlK Ao3aJrapH sehepan olan

afhrp MeTaJI HOH.IIapbIHI'IH jyrcer raTbIJIHrbIHa rapurH AaBaM-

nuAbrpnap. lupuuau lalo6axrepnjalap Harpl'lyM-xnop qybyxyn
qojuyur r'lehrrynynaa qoxara 6nnepnep.

Eup npyn MuKpoopnaHu3Mnop cyjyH gepnH rarJlapbln'qa jyrcax
huqpocrarrax reajnr (1000-1400 atu.) Bo BaKyyMAa $eaaujjet
xecropupnop.

Jyxcex Ao3achl rlaHrblnap YqYH onAYpYttY ro'cupa MaJIHK

yarpa6enenrueju Ba [loHJIaIuMa ropoAaH ruYanap 6e'en unxpo-
opraHu3Mnop yqyH heu 6up tehayxa reporMl{pnop. herta arou
peaKropnapbrHAa Aa 6axrepuja.napa pacr l(onlrHlrp;

$ r*ryxre.nu$ ycynnapJra rrAanaHblpnap. hereporpoS MrK-
poopranrr3Mlep hejnanaap KrMH haanp y3BH MaAAarIsp[ Ma-
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HnMcojHpnop. Be'au H€Bnop cyH,r rrga uyhuraepuu4e uxxuura@
eruejepex napagrrr 

, 
hejar Top3rr xevnpnprep. Oxcep M[Kpo_

opraHr(3Mrrop repxu6nsae a3or Bo xap6ox mracH, Muuepa,
grreMeHTnop onaH caAe crrHTeTlrK rr.ryhuuep4e 6nrnplep.

I[uxpoopraxfi3wrap roKqe 're6ru MaAAenopr aeJ"r, ererra Aecyx'r 6np.neurueaepn napvaauju6 MeHrMceMoK "o6rn 
";;"rrrr"MAJII{I(AITPNOP' MOCEJIOH: UIACTHK KYTJIE, rrEcrrrcrrN SE hEP6}ri[AIEP

MlrKpoopraHuaMJrop rcpe$ux4en uapuaaanuaja ue'pys naJrHpJrap.
Ooroanmrpoe Mr{KpoopraHu3MJrep 6urirurep'*r^r"1!""*

eHepxrrcunnen ucru$a4e eau6 COz-qeH JrasHMH y3BH MaAAerep
crrlrres eArrpnop. Xerrloanrorpoelap, Hco COz uenurracoMoK yrryn
gHgpxlrHx rrryxre.nu$ rejpu-ysnu 6np.nemueaopAoH (HzS, NHi,
FeO, Hz se c.) anHpnap. Aam SnurcoeAoH ei*.ep"ja.,ral nr"p,
cajrrnan r'roaexyajap arr'roc@ep a3ory,y rrrexnrrrcejn6-yjrn 6rpr".-
MOnApO qeBHp[pnep;

6) r'lyxrelus rurgaau rrryhnraep,qe 6urepex qoxry MHrAapAa
r'rera6oanraep cltHTe3 e4lr6 ronnajbrpnap. EyHyn 

"-"rrn**r"na[paKTrrKlr onapar M[Kpoopraur{gwrepAen Sepuenurep, noJrr{ca_
xaplrAnop, anrn6uoruxaop, aMr{H TypruynapH, ToKcHHJrep, y3BH
rypEynap arHHHp;

7) uyxreauQ ysnn 6npaeruManopu raM napqanaua4an 6np
[roKurrsH 6amra ruexJre ueBlrprlp ne la rpanceoirrraorja 

"arpr"p.MnxpoopranrrgMJreplrH 6y xaccecn oHJrapAaH Karanr{3arop KuMH
xeflIrru rcm$a4e errueje lrMKaH japa.qup;

. 8) uyxrcau$ auuaaep re'cupNHqdx r,rera6oauaM npocecJrspuHrr
4ejume 6r.urup.rrep. By xacceje ecacex hyuejpe4e xene,'6,o;"Ji"rn
npcecJropu r{croHrrJroH r.rcrtrraMgro jeHearuex olap;

.9) r"rymxeHJroprrH re'cnpun4eH ilWu eJraMornopHHn 4ejuruu6$aj4aau xacco ra3arra 6wrupnep. hasnrp4a r*ruxpo6no;roxuja
ceuajecuxqe Myraur rrrraMwrap-cyneprpoAycexuepqen ryre66e_
mjjerne lrcrn$a4e eArrnrp;

l0) xenowrapbrrua xpoMocoMAar KaHap npcujjer eneMenrJrepu_
[na3M[rAaJrap BapAbrp. Ounap MHKpoopraHH3MJrepAo rrpcu xacceno_
pnx 6up hyuejpeqeH AuxepnHa BepnnMocr{H. ,"irr, ao"p r"-aim
gaManna eJraBo xeHerlrK r*lo'ayuar 4aulujupaap.

EI,IOJIOXH AKTHB MA.(AEJIOP CIIHTE3 EAEH
npoAycEHTJrepr,rH ToKMlrJrneruAr{pnnMbc}r

flpoAycenraopun ocn ruen6eju uyxre.rns cKonoxn uropilurAs
MeBqyA o;lan re6ulr MuKpoopraHrsraap4rp. Ey ha.n4a .norru,
uyracnjaja ne'pys raaax hyvejpe-rrep4en uirnsiae 

"a-rp.BnorexHo.noxujaqa jaanna ceqru*rnu ra6nn,rra""rai qejrn,
eroqo Ao jyxcex Sea,r.rrura MaJIHK MyraHr uraMMnap aaHnHd.
xegnru rer6rr onyHyp. Te6Nu *.arrr:rp ary:ex_ygX@=E$I
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Jrocfi, 3yniurr nperaparnap, 6axrepual a3orJry xy6pelep Bs
6uorHcexT ucrrAJropun uctehcaa oJryHMacbr MorcoAlrJro l{EnorHJr}rp.
Fryuejpenun crrHTe3 erquju uera6olnraaprH aJrbrHMacbrH,ua Hco
xeHgrrrK cHcreMH qejnruu.nunru [r'raMMJrapAaH ncrlr$a4a eAilnup
xu, 6yxa Aa c&o6 Ta6ilu ruraMMnapAa uera6oanrnop cr.rHre3nHr{H
hyuejpennn He3apor MexaHl,r3Mlr repe$nn,qen r'lehAyA,raruAHpbrn-
MacbrAHp. Heeaper MexaHr{3Mr{ rtryracllja re ja xeuerux rrlyhan-
AucJrrrK ycyxnaphr Bacr{Tecr{Jro re.ne6 olynaH HcrunaMetqa 4ejlru-
[[rpHJrHp.

CrrHreeiz 6up vox xeHJropr{H Ho3aporu arrhrHAa xeAaH Ba crrHTe3
joay aj4r,ru o,,ruajaH rrK!{Hr{r{ /rapoqoJ'r}r ruera6o,rlrrlopuH aJrhrn-
Machrxqa oAaToH MyraHT uraMMJrap rer6rnr onyHyp. MeceasH:
cenajeqe rreHcHJrrrHHH ar,rbdHMacbrHAa cHHre3err'le ra6lrnlrjjetu te6uu
urraMMa nuc6ereH 10000 ae@e qox oraH Mvraur rrrraMM r.rcrn$a,qa
eqnanp.Pu@aannn' (BtZ nurauuHu) cHHTe3 eAoH MyraHr rraaja

xe6eaaxaapu r$un ruraMMnapa HHc6aroH 2 uun AeSe ,rox Btz
Br.rraMflHrlr cr{HTe3 eqr.rp. To6HH rxraMMAan 5 uun Ae6e qox Btz
cHrrre3 eAoH 6aKTepr.rax MyraHr aJrbrHMbrru4r,rp. Jyxcax axrunluje
Mar'rlrK 6eae npoqyceHTnop cyn'u lryracuja sacurecuno aJrbilHbrp.
By MortoArla $uanrn (yarpa6enonIrrejr. y -rrrya) Bo rrujann
Mvraxeluop (gruaeHlrrrruH, Hr4Tpo3oryaHu,4un) rer6ur eAutr4p.

CyH'u r'ayracuja arrMar yqyH auraffrAaKbr rusprnopo puajor
(I,EYHMUUIIbIAbIP:

i) lryraxeuuH cerlunMecrr;
2) onyn ro'cup Ao3acbrHrilH kyajjeH eAunMecr,r;
3) HcraHruroH MyraH"brH cequrMo (ceaexcuja) ycynyHyH

re'junn.
Mehcy.nqap npoAyceHuop anbrHMacbrHbrH eH Myacup Bo coMapo-

illr jo"'ry xeHerrrK pexou6unacuja ycyrnapbrAbrp (napacercyaa
qApflaSJrarrrMa, npoTolnacTnapbrH 6np.neu.qr.rpr,urMacH Ba xeHeTr{K
r.;yhoHgncanx).

ilapacexcyar (coMarEK hyuejpeaap BacHracr{na) qapna3raurMa
.er!i iJoBpo r6Aop rejpn-rluHcn jorua uoxalau xe6e,rax.nopu KeHerr.rK
i':xou6nnacujaja yrparMar yrryH jexaHe ycyn cajmrrrp4n. By
y,-'.'.r!\iH uahnjjarlr oHAaH u6aparqup KH, HKr.r hanaolrq rrrraMr\rAaH
.i{r}..nxeMexTap ayxcarpo$ MapKepnep (nuruax.nnr hyvejpelop)
;'iir'lrrsrp' oHnapbrH rapHr[AbrpbrJrMacbr MrrHrMan IHAa UyhnrlrxAa'irrii'ri herepoxapr.roHnap oMoJra xorrrp,p. hcrepoxaplroHnapAa
lluejpe uohrenNjjarbr rapbrrrrMbru haaAa oJTca Aa qox Baxr HyBanop
h,ilp;re;rurtrp Ba Au[norrA 'lyuejpeaap japauup. OHnapAa Muro3
6eavxue 3aManbr KcHerlrK pexor'r6unac"1i Oa* ,"prp. n"n"o"q
hyucjpe,rep a.qorsH jyrcex r,lehcyaqapabrra MaJ.rHK ojryp, naKHH
Sepr'lenracuja [pocecnopuHAa ceJreKrHB AMr{n oxMaAnr4a uehcya_
Aapnbrrbr urrrpfipnap.

r
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fura$cuo crrrorrJraaMarrK ueu6pan fl:rrg ehate onynMyrrr
crmoruraauaja npo'roruracr lejnnnp. hyuejpe ArrBapH (ru.rra6H)
he;ur o;IyruytgaH coHpa anbrgaH nporopracrrapa xycycn MaAAaJrep
(ueceaoH, noJrlreTrureHmuroa) onaBg erAlrKAo oruap 6up-6upu wrc
6up.uemup.rep. Eyryx rraHru opraHlroMJropuH crrortraaMatIlK
ner'r6panu AeMoK onap KH, ejuu onqyry"Aau 6y ycyJrJra ruyxrelu$
HeBAeH o.uan hyuejpsneplr Ao rrapflagnarrrAupMar rrlyuxyxqyp. Ey
ycy.n heu Ae oua xepe Sajqanbr{sp xu, 6upaemAnpuaex hep 6em
hyvejpe trpomruracrnx4an 6upu xeHeTrrK pexou6nHacujaja yrpa-
uuur nearjjorge onyp.
. KexErr'rx uyhenquc"nuK ycyrurapbr rure hyuejpe4exu xeu.n'epun

Ao3acHHH aprnpapEr ficroHlureH xelara in vitro myracuja qejum_
xerurnjune ye'pyg rojuar Bo Kerurgprr hyuejpeje Aaxfil eruex oayp.
Herzueqe 6amra ycynnapAaH sepr.nN onapar lrcroHruroH xaccoJrrr,
6rjy* ceuepeje MarlK rrrraMMJrap aJrbrrrblp. Frasup4a aMr{H
Typuynapu, BlrraMrrurgp, HyKneoruAnop, $epuenurepr f3BlrTypEynap KrrMH Uera6oluraepun 6rorexHoJroxtr r.rcrehcaauuqa
KeHerEK ruyheu4noruK MeToAy }rJro aJrhrHaH ruraMMJrap rer6ur
onyHyp.

(Darofiisuc Be Sara Aa'BaMbr
rrlTaMnapbrH aJIbrHMacbI

Mnxpo5no;roxn ucrehcal flpocecntr,qo re3-re3 [poAycenrrrH
afisttcr 6aru nepup KT, 6y 4a ncrehca;ra 6ejyx sriax uypruarna
onyn qajauMacHHa ce6e6 onyp.

Jlnezcuu ecac ropeAorr[cu $araapqup. Baxrepuo$arnap Bo
uuxo$araap re6rerAe qox Keulrtu jaju.rruuruaap. byri *"p" a"ucru$a4e eAruron ruraMwrap Saraapaa Aaha rea 

- 
;oayxypnap.

Jo.ryxr'rauu apaAau ranAnpMar MorcoArrJro @ara 4araua, *rur-
MJrapIaH ucru$aqe eAlrJrup. Ee.ne urrauMnapuH aJrbluMacu yrryH
rpoAyceuTo Myraxeruro ro'cup eIr6 onnapu $aua 6r.rpauxqe ejlrn
rnqa uyhnrunqe 6euepfipnop. Ey aarrlan oMaJro xsJrMuru Myraur
hyuejpeaep 

_ 
uqoprcrH,qo eJrocrrxo rocaty$ eAunrrp KE, 6a"rajo.rryxr'la ra6nrrujjeruHu nrr,rp;,rp ,e ,rsrco rr.re'pyi raarr*rp-. Ey

MyraHT ruraMMJrap ce.rnan6 lrcrehcal npocecJropr{HAe ren6rrr
e4wrup.

Keserrx uyhenqnc.nuK MemAnapu $arappa AaBaMJTH rrrraM_
Mnapbrn japaqu;rr"racuxqa 4aha 6ejyi carr,reps Bepup.
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Ceuaje rrrraMMJrapbrHbrH caxJraHMa ycyJrnapbl

MyxrenuS 6no.noxu aKrr{B MaAAoJrop cr.rHre3 eAerr flpoAy-
cerrrropuH $ea.n ha,rqa caxraHMacu 6ejyx eher,rnjjar xec6 eArp.
Ee.ne K[, caxJraHMa MyAAarr.rHAe KynrypaHHH Susuoaoxu Bg
6roxuujeru xycycujjeraepu qejurue 6wrup,

Ayxcarpo$ MyraHr ruraMMJrapHH caxraHMacu 4aha qerrHAnp.
Eeaa urrauunap caxJraHMa MyA.qarrrHAo HJrKr{H nporo'rpo$ Sopr*raja
penepcnja onyHypnap (uenpunupaep). OnaapuH rejpu-cra6wum-
jlrnuu ecac ce6e6aopuHAoH 6nplr te 6y nonyajacnja 4axu.znxqe
6up neue npororp@ hyuejpenun cyp'erae qoxarMa ra6u;rujjmn
ona ayxcarpoS hyuejpe.neprr re3JrHKJro eBea erMoK HMKaHH repaxju
yqyH ayKcarpoQ rnryraurnapbr MuHr4Ma.[ rHAa MaAAsJrgpr{Hg M:uruK
rvryhur.rrepqe caxnajnpaap. MuHuuaJ'r rrrAa r'lyhuuepurqo ayKcar-
po$napaa npororpoS;rap ejnn cy'per,ra qoxanbrpnap. Jlarnn 6y
ycyn KynrypaHnrH jo:ryxuacu Be Te3 Hrr.rpuJrMocr,r rehlyxecruur
aPaAan ranAbrpMhlp.

MrxpoopraHn3MnspHH ocac caxnaHMa MerogapbrnAaH 6rtpu
ruo$n;rlenrAupMaAlrp (auramr reMfleparyp Be BaKyyM,qa cycy3-
JlarnAbrpMar). Merol KyJ'rrypanapr,rH HHKr{r[aO err'aaAen 2-3 sn
MyAAorHH,{o e3 $ajaaau xycycujjer,ropuHr{ caxJraMar ra6r.rauj-

' jeuepuue ecacJraHbrp.
Kyarypa;rapun $ap4N xycyclrjjer,ropHHAaH acburbt onapar Auxep

caxJraMa ycyJrJraphrHAaH : - '7e us - ts6oc TeM[eparypAa AoH-
AypMar, MHHepan jar raru aJrrbrHAa, rop[arirbr ruyhurqa caxJra-
MarAaH qa Ncru$aaa eArrpr'rep.

Erp 'uox 
MnKpocKoni{x xe6elexaepu caxJraMar MgncoAr{Jro

oHJraphrn cropnapbrHAalr lrcrn$aqe oJryHyp. Cnop;rap crepun
Aecrrurno cyjyua laxlrr-r eAHJrr{p Bo xycycu aMflynanapAa Kr{rr
ra[aHMhrru haaga ys_vH My4ar cax,rraHburHp.

Alr,r 6aau4u;ru xs6eaex.ropuH MrrrccjrrrJru xvJrrypa;rapunu (6eae
Kynrypanap 6rap rajaa oJrapar crop oMoJro xorlrpMupJrop) oBBon-
uoAoH 6y6ep ueh.nvay r.ne jyayr4aH coHpa 2-3 un My.uAarHHAa
jyxcex arrurlujnnlr HrHpMoAoH caxraMar MyMKyHAyp. 6y ycy.rr
npoS. X.f.fen6epon ropasuHqeH haar,rp,ranur,ruAbrp.

_ Illralrnaaapbr r{THpMax ha.n.napr,urbr apa4aH raJrAbrpMar yuyr hap
6np urrauu uapaJren oJ,rapar lrKr,r ycyJ,rna caxnaHbrnup.

Myxraau$ enKenapAa runxpo6 KvnrypanapbrHbr xycycH KoJr-
aexcujalap ra ja r'lysejaep4e cax.najrrp,rap. Mece.neH, pycajana
MrrKpoopraHlr3M Kynrypanapbr caxJ'raHbrnaH 3 xo.uexcuja napqnp:' 1. MHKpoopraHu3MJrapHH xollexcrjacr,r (pycnja EA-unn MHKpo-
opra-Hrr3MnapnH 6uoxur,lja n a Slr suo,rox nja cu HHcrr{ryry nesAtlHAe) ;2, raroxeH Mr{KpoopraHr.r3Mnop}rH *orre*crjac, (iehnjje
uasuplrju Ho3AHHAo);
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_ 3. coHaje MuKpoopranr3MJrepurr Mepxeau uyaeju (r,ruxpo-
6no.noxnja cexajecx tatnpntln xes4unqe).

Aaep6ajuax4a xycycn xoalexcujaaap onMacH \a ajpH-ajpu
:urrrMrrsp rcpeSnnqex japa4unax .na6aparopuja xoa.nexcujaaapn
MoBrry4yp. Meceaen, Aaep6ajuan Earra.nep AxaaeuujacHHbrH Mux-
po6uo;roxuja 6eluecnx4e 6noloxrja eJrrurspn AoKmpy, npoQeccop
H.O.MehrujeBaHHH peh6ep.nuju anrbrrrAa 4ynjana jexaxe oJran
"Jugruun xe6e.nexaep xol.lexcnjacu" japaruru6. Eaxu .ll,ouer
Vrr.rnepcrrerr.ur npo$eccopy, 6uoaoxuja e.nrvrnepn AoKropy X. f . leu-
6eporyn peh6epnuju ure" AraqqypyAeH 1asilA:rutu xe6eler xy.n-
rypanapuxHn xoa.nexcrjacu" japaqg.nu6.

.(yxjaqa MeBuyA onaH ruyxreauQ xoaaexcujaaap apacHrrla
Kynrypa r*ry6a4uaecnxn xeHurunoHAHpMoK ytryH 1970-t{II rrJrle
MuKpooprarrr{sM xo.nnexcujaaapbrHbrH Bejnaaxaar @eqepacujacu
japaguar'ruu4up.

EHOTEXHOJIOKUJAHbIH OH'EHEBH CAhEJIEPII

EuorexxoaoxrjaxuH eH rvryhyrrl ceheaepnngex 6npu ruyxrenu@
xaccorril uuxpo6 6uoxyr.necnHuH aJrbrHMacHADrp.

3yaa.nna goHKtrH r*lnxpo6 KyrJrocr{H}rx arHHMacH 6:zp qox
enKgnspAo xehoxx 6uorexnoloxr.r ucrehca;r cehecuurn ocacb{Hbr
roruKuJr eAlrp. Ey MoncoAno ocacon rrraja xe6eaexaepn rer6nr
onyHyp Be aJrHHaH ue$cya KoHA Tecoppy$aru hejnarurapu yuyn
jerrr rrrerce4nne ucru@a,qe e,q,Jrlrp. Maja xe6e.noKnopfirrAo, aJTHHHH
6uoxyrae jyrcex xej@njjere MaJrlrK orlyw yqyH oHnaH rrnna KHMr,r
ae 1crrfu4e oJryHMacH Ho3opAo ryrypnyp.

Mnxpo6roaoxuja cenajecla 3aBoAnapuH.qa xeMrprqrrop Bo
he'lreparrapa rapubr runxpo6 6uoxyraanepruues u6aper inm-
MonaroKeH Be xeHA receppy$aru yqyH mpnaruyn6urreruA[plrrn
npeflapaTnap ucrehcaa eArurrrp.

Eaxrepua.n hyuejpenep Bo BHpycJrapAaH u6apen ruyxreau$
BaKCr{HJrOp, 6aurra ru66u uperaparnaphrH ulJrbIHMacbI Bs rer6uur
6ejyx cyp'eure uxxnma@ erqr.rprurop. EnorexsoloxujanuH eH
xeHHru cahecuxn MHKpoopraHr,r3MJrepAaH Mera60al{sL{ r'aehcyraapu-
HbrH anbrnMacH TerrrKHJr eA[p. hejraxqapaur Bs re6a6erle
ucru$a,qe eA[noH axru6noruxaep, B]rraMHHJrop Be nfinr{Anoprrx
ucrehca;ru 6norexno.noxujacrr xejnu BaxrAbrp KH, cenajeqe s3
rcsahypyny rarMurrrAHp. Muxpo6 non[caxapurnepu re6a6erae rax
rrra3MacbrHHH SBS3eAHqHCH KHMrr, jejunru cenajeclr re jararaap4au
ueSruuxapuaxHH HHKrnuaSnxqa KeHHru re6nr enn rp. Murpoc_
KonnK xe6eaex;lep4eu re6a6erqe hopuoxan My6aqHne'u.ne 6ariru
oJrau xsgroJrrrKnopr{H MyanruocrrHAo se 6urx[qur[KAo umn@le
o.rryHhn aJrKoJror{A ue rn66epeJrnr{rurap anHHHp. cenajenun uyx-
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TgJmo CahoJIOpnHAg xeIrI{rII rorSEr onyHaH JI}IMOH' CYA' CI{pKo Bo

c. ygBrr rypluynapuu 6uotexnoloxn nctehcalu xunjar[ Ycy'JIapE

uoil"" cexaiLle" cHxHrrrIIHpbI6 uuxapuurlrAHp'

leAuu n"rpr"pa", O"pi' lgru0aAe orvnaH 
-!111exHoJloxr

npoaaa.rr"p hagupaa ee eherurajjeruau tlrupMeMrruurop' JeJHHTrr

cenajeourAe clrragr' uepa6, nuso ee 6amra cnuprnrr [trK]rrapufi'

cy4 rr,rehcy.urapHHHH EUIHHMaCH xrr'ru 6uotexHOJIOXil [pocecJlop

ili-. tt,6rr-"1*rrup' Myxte'tru$ r"ruxpo6rroJloxlr r'aajaaap qopeK-

6rrmnpue, *rua ,n"r"'hcaatl, rtrejae Bo repeBe3l{n rypuryja mjyl-

uacu, Jeuneplrr cwtooraltrAHpw'IMacbrHAa rerSur onyHyp'

Oepuexurep laha r"ryhyrrl npaKTrrKll eheuujjer xec6 eAen

mera6oauragpAup. hasupAa tealy'naaa'. flporea3a' aMEJra3a' Kara-

Jra3a Bo Auxop Sepr,renraepaen jejunru' Aopuar[HJIaMa Bo

r*v"vrv" 
-.""u5a.rffi *"*" r'rcrra$ale eqr'rnup' Bup cHpa

$epuexraep uce m6a6erAs AopMaH Bo aHant{ruK Bac}Iro KI'IMI'I

IrulleAHJrrrp -----.r^-,
Oepuenrnepun roMlr3rleuMecr{H[I Bo xaJlr teceppy$atuxuu

uyxrerrns cat eleprrae 
-tet6'*'ro 

ejperen 6norexnoaoxuja cahe-

crre n yhernrrclrnK eH3l'tMoJroxujacu qejulup'

hutpouera;r.nyp-"F cenajeou'ue'aAfi YcyDIa umu6aAecr

,nv""v"-orrrraian-ue'nex;Iep4ex MeraJI Bo ereMenTnopllH aJIHITMa-

;,[u (6roxeotexno.noxujaiun japaxr'lacnnga) rrruxpoopra,u3wlsp

r,ryhyM Pon ojlrauuuurap'
Con sauaHnap re6uu eHepKerlrK ehtrjauapuH TYKeHMacfi ttlro

enar€Aap onapar MsraH ra3br eMoJrsxorrlpoH MllKpoopraHu3Mnopo

xycycu Ailrtt)T Bepunrrp' Bup qox enKenepAo aprur KoHA

mceppyQatH Bo Mel{ruer TyJIJIaHTbIJIapHHAaH M}rKpoopraHH3MJIgp

Bacrrrscruto MeraH "urt u,u" 6umexnonoxu ryprynap @aanijer
**r"p"p. Oototp@ MuKpoopraHH3MJropI{H xer'reju rrJre cyAall

rrrorrexyajap hx.qpoxen aJIHHMacbI npocecl{Hl'rH [paKTI'IKaAa rar6nr

eguaeuejll Ho3oPAo rYrYnYP'
Muxpoopranrayr"p .vii" Bo roprarbrlr roMH3JIoHMoc[rue 6ojyx

poa oixalupiap. Ox.napuH HrnrHpaKH u'ne cexaje MYa9cuco-n^opuHl{H

urp*iO iyrap"n o cuHrerrK MaAAonapAoH' ropraFbl hepoucra'nep-

AeH roMI{SJrOMOK MYMKYHAYp.

Jl,amxeuypEaxranapHHAaHMeraHrasbrHblr"renuucbjeHMrIKpo:
opraHrI3MJIopuH ucrusate oay*tacu ap3yonylrMa3 raprnajuuaa-
puu cajuxH xejrru asaarMuurAblp'

EHOTEXHOJIOKIIJAHbIH JEH}I CAhEJIEP}I

Eff"r so uernrujjetlul cyp'eue unxr'rura$ et4ujr 6np qenpqe se

lerrm reae6.rrepmr'r,rejqana- quxo,raCu ruIs sIaFeAap onapar 6notex-

io.noxujanun jenra cahe;repu japauuuu4up.
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Euorexno.no xnjala rru.rroAuJ'roH rujueran xaMMaJr (n-napa(lux-
J,:rap, rueKopJrop Bo c,-nux) r,leH6enepnnr,IH Tarpr4rdoH TyKeHMocr{
yuys 6arua KonoH jeHN xar,.u..ranr,rH aurKap oJrvHMacbrHbr raprurrja
MorcoA rojMyuUyp, hep u,r araq c'nii;r eAoH gaBo.UJrapAa rroxJ'ry
MrrrAapAa arav reneju Be TaJrarua, KoHA Tacoppv$aru nrahcy;urapu
jormrr*lrurAan coHpa ranaH KyJrnH MHrAapAa 6urrn ra.nurrapu. uejne
aFaqrapbrnbrH 6yAauacr,rsaaH a.rrbrHaH qeruropAon 6y MarcoAna
nyse$Serr.rjjerae r,rcru$aAo o,'ryHa Sllrrep.

CoH rur.nepe4ex 6uorexnonorujaqa oH coMopsnn $eprr,rexracuja
npocecr MuxpoopraHrr3MJ'roprrH Aypy ru.iAa nyhnr;raprruAe jc.rnuitn-
pHnMacH cajr,rr:r'rp4n. Ou.napuH cv6crpacr ra.u,ulbrrhr irAeroll
l-10%-a roAop onyp Ro MHr(poopraHH3MJrap repeeunqen
MoHr{McoHr{JrMa npocecr naje @asa4a KeAr.rp.

MnxpoopraHlr3Mnop[H qoxny Mr,rrAapAa xaMM:tJ'rr,t rbrca hryItAar
ap3nrr.qa uaprranaMacbr aapypuauju rArbrrHrhr xejru aprt,rpMi,trr,r
rana6 eqnp. Aypy ruga uyhurnHqa cy6crpar .air.nr"rrro, ,o*
aprbrpAbrrAa $epr'reHracNja rpoceclr Aa 6yrua r,lynaSur onapar
seu$,raje ne qejr.ure 6unup. By uecaaeHun heanuno 6epr Saaaqa
xe4eH jeHH $epuenracuja npocecuH hajara KequpMoKro HauJr oJrMar
MyMKyH oJrMyruAyp. JeHu Sepr,.reHracnja4a MHKpoopraHr{3Mnap
6uaasacure HoMnoruAr{pil,ruuru cy6crpar yeeprlnge J"rr-qrprrrp.Bnrxn ryrnaHTbrpr,rJrrapbrHr,rH 6y ycytna MnKpoopraHu3Mnop rapo_
SuHqau MaHHMcoHHT'rMocK npoceo.r $ajqaau oay6 6eiy* eheruujjer
xec6 e4up.

BuorexHo.rroxuja4a ucursa4e onyHaH Myacup ycy,rnap4aH 6upu
As rlrAa r'ryhxrneplrxux p nja s n o[rHM? Jrra rrrAbrpbrnMa cHArrp. pnjain
ycynnapbrH $epueHracuja rpocecnopune ret6nrn cajecurge Baxra,
flrAa MaAAengpHHo, xuujenu peaKrnBnap re c.-ja r€Haar erMeKJro
6xorexnoroxn npocecn HAapa erMoK yuyH sH onrr4MaJr uspauT
japarrraar o.lryp.

CoH saxrrrap 6uorexHo.noxn raupy6oAa rapbrrrrHr Kynrypanap_
AaH xeHr.rur Nctn$a4e oJryHvp. Orcap 3opypn rpcecnaprH ajpn_ajpnr
uephe.reaepu ejuu 3aMaHAa HKH Ba 4aha ,o* ,r*pir6 Kyn-
TypacbrHbrH Hrurr'rpar(br r{Jro xeAHpca, 6y aarraH oHJrapbrH 6lrp Heve
uephe.ne4e anapHnMacbrHbr caAa.rrauAnpMaK yqyH rapbrruur uuxpo6
Kynrypacbr rar6nr eAHJl;lp.

h-ep hancr,r [pocecu arapMar Ba MHKpo6 hy,rejpecnr4ag roKpap
ucrn$a4e erMoK yr{yH jeHlr MeroA-M}rKpo6 

--hyuejpelopxHr.rH

nurvro6n.nnae oJryHMacbr rer6ur eAunr,rp. . Ey ,irar, ,ixpo6
hyuejpeaepu r"ryejjen aAcop6eHrreprrH c-arhnne hon4ypyayp Bo
ur'rr'lo6u,rn:e oJryHMyrrr hyvejpa,rep iqra*",p. Cep6ecr frVoipJr.p_
4en QepraH onapar o_Hnap $cpneHracuja npocecHHAo y3yH MyAAar
axrrlnnlrjuHu urnpuajeper $ealxjjar-xocrepupnop.,.

7
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Muxpoopraxr{3wropAaH 6norexHo.noxnjaqa ucru$aqa oJrylrMacn,
Eax xea6ego, orrJrapbrH jernruaupuex. je'Hn $epuenracuja npocec-
nopruu arapMar yqyH xycycr rypry ($epuenrjoplap) Bo arapar-
nap japafrrarraacu cajecuHAo MYMKYH onMyltrEyp. BuorexHoaoxuja-
nun 6y cahocu uyhengucaapnn r'rraxpo6[onornapna 6upxe enuu
@mrjjem Hornr{ocnrAe unrnura$ erMHIrrAHp se 6noroxu rtryhen-
qncrrr* (6norrryhenauclnx) aAJIaHHp. Buor'ryhax.quoux Sepuexra-
crja [pocecnop[Hxx HAapo oJIyHMacH, aBToMaTJIaIIIAHpbIJIMacH,

ryprynap japaau.nrrracH Ba qrreKrpox-heca6naMa MamHluIapHHHI{
ret6nrr npoSneru;Iepunu ejHenup.

Eumexroaoxujauun eH jenlr caheaepuuqex 6upn xeHerI{K
uyhengncnux,qup. Mo.nexyajap 6uo.uoxrja Bo MoJIeKyJIjap xeneru-
xautrH cyp'orna urxuuraSu cajecunqe japanr'ruur KeHgrflK r*lyhen-

Ar{crrrrK MeToMapH jenr cynepnpogyceHrnep ee Sajqa"nn xacconopo
MaJrtrK rrrraMMJrapHH aJrbrHMacbrr4a rtlyhyr*r po.rr ojnajHp. Keserur
uyhargncanjnu japanuacnna ocacoH aruarnAaKb{ xaurujjetaep
ce5a6 o.nlryruAyp:

l) 6axrepnja na xe6eaex hyucjpenapuHrrn IHT Sparr'reHrnapn
ne ja renunux pexou6nnacuja onyHMa Bo orypynMocr{ MexaHH3-
MrrHilH ojpeuuaruecu;

2> AHT MoneKyrryEy r'ryajjex Hahujjenep4o xeHnap Bo

$pan'lexurepo napqanaja 6naax pecrpr{KTa3a na 6y SparrueHrnopn
6nplenrAnpe (ruxe) 6u;leH JrHra3a Sepuexr.neprnun artrKap
CAI{JIMOCH;

3) xenr.ur in vitro EspanrAa cr{HTe3r,rHHH xeur$ eAuJrMecn;
4) .fiasbrM oJraH xeHH na ja $parMeHrx peco/rnueur hyvejpeje

KOUYPMOK Y.IYH BEKTOPNAPAAH UCTN$AAE ETMOK gMKAHHHbIH

r"ryejjex eAHJTMOCH.

Ey ycynaa xeHH roKr.ro 6r.rp uuxpo6 hyuejpecuxqau 6aurra
r..rNxpo6 hyuejpecnxe ,qejnl, heu Aa reKaMynyH r.,ryxrerul$
uephelutepllHro AypaH opraHl,r3MJropa Ao KerrypMoK onyp.

Beleluxle, HeBnopapacbr .rapua3naurMaHHH r'lyr,lxynayjy cy6yr
CAUNMI{IIIAIIP.

Kexernx uyhen4uclnjr.rH japanrvra rapr{xH in vitro uepallTAo
rurx peror'r6lrHar MoJreKynyH anbrHAHrri 1972-qN u;r cajuaup.

Kenerrl uyhenqucalrjnH acac revpy6e,repn Escherichia coli
6axrepr.rjacH hyuejpenepu y3epr.rHAo arapbrnMbrnu(up. Jenu hu6px4
.[HT r"rolexyry rypam/{hrpHJrapKoH E. coli hy,.rejpecnu4sH acacoH
KJIoHnarrIAbIpMaHbrH "apanbrr" clrcTeMr.r KHMH r{crr{eaaa o,ryuyp.
Conpaxu rorn{rarnap Bacillus subtilis Ba Saccharomyt:es
c er ev i s i ac hyuejpanepu y3opr.rHAo ailapbrnMHrurbrp.

Kenernx nyhenquc.nnK ycyxnapu r,rpcnjjere urarce4ieHly ra'crp
erMoKro r,rcroHnJroH xaccoJru jexN Heelep anMara HMKaH Bepnp.
Ey r*rero4 Baclrrocr{ra rrronexyajap arr,aocSep a3oryHy OuxceeAon,
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Merrur crrrrpruHu MoHHMcaju6 xej@ujjerau synaJtn Kyrno oMoJroK_aTrrpaH jenu rurauuaap a.nunuum, ,rca, lryuejpecn xernopr ,E'.coli 6axrepujaaapuna KeqypynMyrtr Be 6eleanx.ne Ae rr66gexexr{ru ncrnSa4e e.Ar{neE rrHcynfir (Me,asan;br ;;b"" Toprory),qlMormporruH (6oj hopr"ronyi Be ,rrrep6epor_ap ;;;"; eAoHrejpu-a^U rtruxpo6 ruraMMJrapH :UrErHMHrirAHp. onrapux xeuejlr,'ro :urHHaH AopMaH_ MaAAonopH qox 
_yqy3 d_u-*;;;;- '

Hr.cytnu cntrTe3eA_s_rr E. coli 6ixrepulacrr aprHr 6nmex_uoaoxuja4a xeHr{ru ret6nr onyHyp.
cou ruurep 6rorexxoaoxulala -urar,ru.n 

eAr{JroH erru cahaaaprr'AeH6npu 4e 6nrxu ra hejaan "t'yu";["Ign re ja hyuejpe rporo_ruracrnapbrHun_ uyxre.nu$ r,narceq.rre 6e.repuauecd"r. Buorex_noaoxujann" 6v igll- T!*" hyuejpe rvryhen4ncnujlr a4.llaHHp.
__-_-E_1*, re hejaan ,o*yrarapirqa, aJrurran hyuejpe xyr_ryp:urapHxun 6notexxoro*rlaqa'."rGr* ruro onarirAap onaparaEa-rErAaKH 6np cnpa nercanaap MeBrryAAyp:

I Ly-::if xynrypanapH uox janam.errirpr"p;
z. cnrrTes uehcy.trapu hyvejpe Aaxr{Jrr{HAo mruraHHp;3. .rox 3enxlrH nqa uyhllrr'or"O onyHyp;4. cmrres uehcy.nnaprr vy3,lr MrrrapAa oMoJre xon[p;

,__ _ll 6rr*x hyrrejpe.n"i, ,o* ;"r*;- onAyFy yrryH re3 soAono_Hrrpnop;
6. hyuejpeaep jyrrlar ruaKnurqs rurxnma@ eAupnop.Frejran hyuejpe.nepilH,t' \ua*erpn l0 J_"; i;;;; hyuejpe_l,eprH,HKlr llco 20_150 uxru oay6 Oa*repria-frVrlfi;;;;;t ,*

l"O. .fuivyypnop. Eyxa 6axui.i"r* 
"Lrpuu gea.ranru 6axre_puaa hyvejponopo nrc6eren ooi i""Oa"p.Frejnar hyrrejpecu KyJrrypanapH''Bacrrrecrure uuuynoraody_Jrlrrurop, MoHoKJroHa, axrnreaaep, r"ae*rrcrgrep, Sepuenurep,hoprrrorurap Bo BnDvc xogroJrlrKropHHa rapurH BaKcrrurep ilrDIHHp.

.-,.^1I-T: re hejsin rrv*"ip*pl"a"r'r,,n6p*ora anHHMacH BeoeqoprurMocr{ ycy.,,.,rap'nH*H rorr}r* *arrrr*aAa ror6lr oJryHarrMorroKJro,an arrrfirerrrrap arr,HMacbr,u *"p*rlupd;;., vr,

,^^___Elr*r1* coMarrrK ty"e1p"""pr"ri 6"o"p_Mo rex,oroxr_JacHHtlH ejpexu.nuecl^ 
1 ie16rr*. ryt 

"rrarc,rulr, rrn6prlq- hy.rej_ponope rer6u*r caiecunAe heru jexu *ui."rri-i"?p"rI*nvr"ip"(hn6pnqsMs), heu 
1e_ 

t 
"Oprna 

6"ri#"p'rrrHxMumAbrp. Herrue4eBrrpycJry xocronlrKnopo raprrrbr aururi, Bo rvrehcyrqap 6urxr@Pytapn japa4rurrvrumAnp.
Eurxu hyvejpecr KynrypanbrpH Bacrrracr{Jra ruyxreans rednupexxaejnvr' drrrP ':..TtY:l "uta"'ip' aJrMar MyMKyHAyp.

,^----uT*'*", *Y1l cy'erao rr*r*16, HsrrqocrnAe japauuuu
JenH MeroAJraFHn 6nmexxoaoxnjaja ."r5r", orryn re,urp Aalpo_
ixiJ 

**" xeHultrrreHArlpMr{u 
"e 

npegrsrHHr,r seHKr{rurorryurpMmu_
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OECHJI II

MI,IKPOOPTAHI'[3MJIOPT{H h EJAT
O O AJIIIJJO TI4HI4H YMYM II TA HY HA YJFY HJI YIJIAPbI

M}IKPOOPTAHI{3MJI gPfi H III.U,AJIA HMA TI,INJIE PH

FlrAa r'ragelapn ocMoc ne 4u@$yanja joay HJI€ MHKpoopraHIr3M
hyvejpecuxe Aaxxn oJlypnap xu, 6yHyu Aa scac ca6a6u oHJrapbIH

hela ola 6r,rr'recuqr.rp.Cyaa herrn o,rr'lajau jyxcexrnoaeryrny fl{Aa
MaMonapr{Hr{ MoHHMcoMoK ytryH hyuejpa exso(:epueHTJlop BacHTo-

cfirla oHJrapbr napua,raju6 cyAa he,r,rolau KHTIHK MoneKynny
6up.nauuenepe qeBr.rpnp. Es'gu rHAa MaA,qanopu guffiyauja
raHyHyna ra6e oauaAaH xycycu Sepr'reHrnepnH (nepueasaaapux)
xer'aejn u.ne unxpo6 hy,.rejpacuHa Aaxl{r ontprap. Eyna uag4enop}rH
hyuejpeje AKrHB .qaubrHMacbl ne ja nenn oryHMacH 4ejuaNp.

MoHnncaAnKnop[ rap6on r',ren6ejuHa xepo MlrKpoopraHil3Mnop
l{KH ocac rpyna 6erynyp.nep: anrorpo$nap Bo hereperpo$aap.
Anro'rpo(r,rap rejpx-ysnu MaAAonapAaH MypaKKo6 yenu Mat'{enap
crrnres eAoH opraHrraMJrapAr{p (6up uox roplar 6artepujaaapu,
mltpu$nxar:opnap, Kyr(ypA 6axrepujanapn, Qoro6axrepuja.rrap) . Ey
opranr{sMi'rop rap6oH r'ran6aju xuuu rapSoH ra3b[, aaor uer6aju
r(rrMp{ an4MoHiryM ry3napbr, Hnrpar Bo HrrrpurJrap4eH ucru$a4e
cAapc:( cI,IHT{)rLIK rlr,{a uyhnulepllHAo hyuejpeja JIa3r,IM oJIaH y3BIr
i4aAAer6p c?rl:'ie3 3Iiip":lap.

ElrocrrHres upoceclrHAo ncm$a4e onyHaH eHepxnHHH aJrbrHMa-

cr,r ycynyHa xepe 6y opraHr{3M;rap xeMocr{HTerHK Be $orocunrerur
rnna ajpuaHpnap. Xeuocunrerur 6arrepujaaap (Nitrosomonas,
Nilrobacter, Thiobu.cillrs ns c.) rejpu-yeBr{ MaAAanopHH oKcrrI-
JreruNrocnHneH anbrHan eHepxuHr{, $orocuxreruKnop rzrco (Chloro-
bactcriacecte) xyueru lrur,rrbl eHepxucr{Hr.r ncrn$a4e eAupnop.

I,lcnr$a4e eAHJ'reH eneKTpoHyH r,ren6ejltre Gouopa) Kspo
MrrRF:OOpraHr{3}vr-1Ap HKrr rhne 6e;lyHyplep: rrntorpo$lap Bo
opraHorpo$"-rap. jlrrrorpo$aap eneKrpoHy rejpr.r-ysuu, opraHorpo$-
nap uca y3Br{ MaAAaropAaH anbrpnap.

hereporpo$aap r'.rerarpo$ Ba raparpoQ oluaraa hasup ysuu
MaAAonapna ruAaJ'raHaH opraHr{3MJropAr.rp. MerarpoS,rapa carpo-
$ur,naparpoSnapa t,tco flapa3rr hejar repsu Ker{HpoHnop aHAAl.rp.

E,re Mr.rKpoopraHrr3Mnop BapAhrp KH, arrorpo(:nap KrrMn
Mr{Hepan a3ory ne hcreporpo$aap KIIMH y3BH MaAAa,roprr Mo-
xur"rcejnplap. Onaapa npotorpo$nap gejlrrurp.

Ea'3ulrurpoopraHr.rgMnop Eropar.rrAoH acbrrbr onapar 6up rlr4a-
JraHMa TLr[r{HAaH 6aunaci,rHa Keqa 6lulrpaep KH, 6yxaapa
r"rNxcorporfi,rao lejlurrp, Mocor'roH: hu4poxeH 6axrepnja.rrapH aBTo-
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rpo@ rungen (hr4poxeHu MeHHMcoueAen) hereporpo$ rune (ysrn
rypuynapn rrenuuceueja) xeunpnep.

M}IKPOE METAEOJI}I3MI,IHHH ECAC TIiNJIEPH

hyuejpaqen jeHu hyvejpoHnH .japanuacxnn (6ejyue,nnxurua$
Bo qoxzurMaHu) ro'urs eAoH npocecnsp yMyMu haaAa MaAAgJrop
r'ry6aqlurecn se ja uero5oru.rsM aAJraHbrp. Ma4qeaep uy644taecu
uyxre.nuS rrcrnraMorAe xeAorr eHepxerr{K Be KoHc"pyKTlB Mero-
6oaner'{Aeu u6aperqup.
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Euepxerux uero6o.llrsu Bs ja ram6onneM rpocecnopuHAs

MaAAonopI{H napqaraHMacbl Bg eHepxHHr'IH ATO urexunAo m[naH-
uacu 6aru Bep[p.

Koncrpyxtlls Meto6orusM jaxya ana6oausM flpocecflopl{HAe

hyuejpenuu crpyKryp KoMnoHeHrJropHHHH reEKuJrIl YtrYH na3HM

oran'iuaa"rep t^neraOorruraep) cHHTe3 eAnntlp ne 6y, sar*lar-ATO
rtroKJrlrHAo rorJraHMHrrI eHepxu cep$ olynyp. Cy6ctpar Kpe6c

crrKJMIro Aaxrur uIAyrAaH conpa ana6oaugM 6aur nepup (ruexnn 1)'

Kpe6C ClrKJrr{ heu uaIAeAgpIIH TaM OKCI{.UnaIuMeCExll lO'M14n elup,
trer"r le ana6olugM (CIIxre3) Ilpocecnapu yt{YH I,IIKIIH r"rehcy.nlap

hasnprajnp
try,{ijpeAe xaro6orue}r ne axa6oar3M rpocecnepn 6up-6r.lprr

r{JIe chrxrapruryJrHryIbl orlar€Ao xeArlp. Ee'3Il npoceotep hep tlxtt
uera6orueu rtrnl{Hu ehare etqnjn Y'IYH aparur cajrunp Iro

au$u6oansru aAH aJITHHAa 6yp.nguIAfipgnrp. By aauan eMOJIoxonolI

uero6oantaepe auSx6o-ru{rnsp 4ejulup.
Kpe6c cnKJrr{HAo HIIrrHpaK eAsH uera6olutaepun MrIrA{lpI)r

hyuejpe AaxrurrHre heunrue ca6ur onyp. By ca6nr.nux nru joaaa

roH3HM onyHyp: 1) uexrur l-Ae xecreprureH rapIubLIIbIUIH rroBpuJrMg

peaxcujarrapu nacurecrure; 2) cHHTes onyuMyru aMHH Typluy-
JrapbrHHH jenxqen Kpe6c cHKJIrr Merafuff{rnop}Iuo .IcBpt,rrMocn

hela6tura. 
- Kpeft crrKJII{ ueta6onruepu MI{rAaphIHEilH ca6ur

ranMacbrHH To'MHH e4en SepueHrarl{B peaxcnjaaap aHanneoperl{K
peaxcujaaap aAnaHHp.

Knr'ajenn rypynyurqa uyxtemr$ cuHuslepe uency6 MaAAanopHH

MnKpu)praHugMnop repe$uu4en uera6olneunHl{H rorrurrl HerH-
qocHHAo r"ryejjex eAHJIMI{rIrAI{P KH, 6ytyn MaMonop YMyMI{
Mera6orfisrr{ jonaapu ruIo MoHHMcsHHrHp. Yr"ryrtrn Meta6oans}r
jorurapuxa 6yrenayx4e MopKo3H ue'ra6onxgu qeju.nup (luexun 1).
Myxtenus MaAAonop MopKs3H ttlera6o.nlr3lro AaxI'IJI onMar YqYH
eune.nue 6y ueta6orruauo xac oJIaH yMyMlr (cranqapt) IJIKTIH

uera6oaur.nep Bo ja cy6crparnapa qeBprnupnop.
hep 6np MaAAoHHH MopKesu uera6oalrgu cy6ctparmxa qeBpHrI-

MocH nJro xeAoH [pocecnop uyxreauS se qoxqehernr{Al{p. Olrrrap
' nepuQepnx l.rera6oanert4 aAnaHHp.

Eeneaux.ne, MaAAsnop hyuejpe.nep tepe$nuqen uenuucesuluei
y.ryn Myrnor MopKo3H Lrero6offrsMo Aaxru onManxAHpnap.
flepu$epur Mera6oauer*{uH ocac resn$acu cy6crparu MopKo3r.r

Mera6oausMo AaxrdJr erMeK MoFcoArrno japapnu haaa caluarqup.
Ilpocece 6o'gen hasuprajnuu uera6oln3M As 4ejlrnup.
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hYqETPE METAEONH3MHHHH TEH3HMI'I (PETYJIJACIIJACbI)

hyrrejpe4e 6aur repax uera6o.nueu npocecnaplr uoxuepheaeau
ony6, hep uephene r',ryejjex 6np Sepr'reHrr.rH r.uurr{paKu [rJro KeAHp.
By npocec.nap hyuejpeaa uyejjen raHyuayjrynnyrnapa ra6e olau
raxsuna,rejuun (pery.njarop) r'lexaHu3MJropJ'ro HAapo oaynyp. TeH-
auuaejuun MexaHr,r3M u,rx Hen6aAe [pocecr.rH xeAHrunnr,r r{Aaps
eqeH @epr*leHTnopr{H Saa,lujjerr.ftru re'uuu eAup.

OepueuraeprrH ToH3HM]r acacoH uxlr uephele4a: SeprtreHTJropr.:
6uocuxresu Bo aKTHB.rrHju r,raphanenepl,rrAs KeAHp. hep uxr.r han4a
ToH3[MrsMo npocec]rHAo annocrepr.rK ayaarr-$eprtaeHTJrep rrrurupaK
equp. A.nnocrepr.rK 3ynannap cy6crpar,ra (e$$exrop,ra) 6upaeru-
rurxno e3 xacconopuuu gejuuup,rep. OruapbrH MeBqyAnyryHy r.rnK

Ao$s 1963-uy rrrAo X.MoHo arrrKap erMnrrrfiup. I4xt rurr
arurocrepuK BynaJr ue',ryu4yp:

l) e$$exropla 6np;rerrn6 axrusaujuxu qejurue ( aprnpu6 re
ja aaaaqa) 6u,ren aJr,'rocrepnK $epr*lexrnep;

2\ KATaJrrrrlrK axrnumaja MaJTHK o,ruajan, JraKr.rH rtlyojjan
$eprtlenrlapr{H cHHTeg}rHtr r{Aapa e.qoH ToH3Hrrllejr.rvn a,'rJ,'rocrepHK
3Ynannap.

A;uocrepux 3yrarurap hyuejpo4e xpoMocoMna 6upaeurra6 crpyK-
ryp Kelrnopr,rnnn @ea;rnjjarnnu,,qaha 4orpycy, @epuen'rrH ct{r{re?r.r
ytlyH 3opyprr oJraH tra'aylrar - PHT - HHH cHHTe3HHn reH3uM
eAup.

Mera6oangr'lux oH caAo raHgHM ycyJry $epuenrarnB peaK-
cltjalap cyp'erune uyxre.nn$ {ruslroaoxlr flrrrrJrr:ropJlo re'clrp
srMoKAeH r6aper4np. hep 6rp @epr'leHr r,lyejjaH orrHMaJr
rypruynyr (pH), rer*rneparyp, cy6ctpar, trehcy.n, MeraJr uoHaapuxa
raprubn haccaclur re ea xo@epMeHrrrna yjryHlyra naluxgmp. Ey
aMunnopnH 4ejnuuecu (repuex.ratus peaxcuja cyp' aurHuu HcroHlr-
JroH Hcrr{raMorAo AejuunuecuHe ca6e6 olyp. Aepacuja (uyhure
oKcr{xeH ne ja hasa eepuauacu), pH, reuneparyp, xap6on Bo asor
uen6e;repu, rHAa uyhnrnnuu Ar.rxep uurpa4lrjeHr,repu (rapru6
hucce.rrepr.r) $epueHr.nepnn 6uocllHre3uHr.r, axrru,rlrjn, 6yrearyx4e
rlco MrrKpo6 hyuejpecn uera6onn3Mr{Hn raH3}rM eAr{pnop. Ee.ne
ToHgnMo Suslroaoxn roH3HM gejpuup.

Oepuenr.nepr{H 6nocuHreB}rHHH ToHsHMpr

Cunrea o;'rtHMo ueheuapuua Kepa $eprueuraep HKr,t rpyfla
ajpHnupllap: KoHcrrrryrrrB Bo aAanrHB (rangycn6e.n). Cy6crparqaH
acbIJrH o.luuajapar KoHcruly.lrre {_replrcnraep hyuejpe,uo helruure
ejnu cyp'auro crrHre3 eAr.rrup Fo ocacon ca6ur uur4apAa onyprap.
L4unycu6et $epueHraep uce hyuejpaya cy6crpar (Nn4yxrop) au*n*
onqyrAaH coHpa orrvH r,a'(:upu (uunvrcniacr,r) uaruqecnHAo cr4HTe3

29



onynypnap. Hxqyxrop onMaAHrAa 6ere hyuejpeqe 6e'3u ur4ycn6ea

Sepr'lexraep uy3'u r'rnrqapAa cIlHTes onyHypnap. @epltentaepnn
6y unr4apu oruraptln 6asaa (unxun) cennjjecH aAnaHbrp.

Kara6oruslulAo Hltrrrlpa( eAgH @epuentlepnn excepujjetn
r.rHIyKTrrB crIHTe3 eArurfipnop. llx4yxcujaHbilH e3Y 6up neue rlrnAo
onyp. MaAAenux uoxuepheae.nu rara6olu3MH aruaEHAaKH cxeM

Y3po xeAlrp:

Or @z Og @n (Ds

A- E-B-.r-A-E
A - ruIK cy6crpat; E, B, l, A, E - HJIK cy6ctpar

*ara6oanerur.IHlrH apaJrun uehcy.nnapbr; Or - (D5 uce r,ryna$nr

$epruexraepanp. oxep A r*laAAocn onyH xara6oal{3MlrHAe }rluTllpaK

enen $epr'reHTnsprrH c]rHre3I'IHH rlHgyxcuja eA]IPCo, 6yua enare;rn
ae ja roopnnnacuja;Iu ilxgyrcrja Aeju;tup.

A uaqgecn aHrdar @t Qepuenrl{HHH Bo oMoJIoxeJIeH ap.lnur
ruehcy;raapun hep 6upn es Sepr*lenrnru,IH cHHTe3unu nngyxclrja
eArrpnepcs, 6yna ap,quuu.n unlyxcnja qejuilp.

Ee'sn hannapra xaro6oluar*r $epueHrJropHHHH 6np rpynynyn
cHHTe3rr cy6crpar BacurocruIe xoopquxacujalu, ArlKopnoplrHlrH
clrrrre3lr uce xato6orrlTnopJlo apAHr{HJI urqyrcrja oayxyp. Eele
nx4yrcNja rapHltrHt llxgyxcuja aAnaHHp.

Ana6orrslr QepuexureprrHrrH oKcopujjerunun cHHre3H penpe-
cuja joay r{Jro ron3uM onyHyp. Eaxrepuja hyuejpecuuqo ra3bIMH
ueta6oalrraeprrn, MocoJlen, tpnnto$aH aMuH TypuycyHyH cHHTe3Ir

$epr*rerrraep BaclrreclrJro arapHnHp. Myhnre xapuqAaH tpunto$an
BepAr{KAo hyuejpe repe$ux4ert MoHr.rMcoHr{JIHp, hyuejpege oxyH
crrHTe3uH[r re'MHH etren SeprueHTJIapuH 6flocunreeu uce rpltnro$an
repe$unqen ropMo3nanHp. Myhlrrqe rpnuro$ax ryprapAurAaH
coHpa ony crrnTe3 eqen @epueHTJropurr 6uocnxtee[HlrH ropMo3-
,aHMacbr apaAarr xorypynyp. @epuenrlepun 6uocllHre3uHlrH Mera-
6oruurep repe6unAon ropMo3JraHMacuHa penpecuja qejunup.

Penpeccuja hyuejpege oJraH xycycx MaAAanop-penpeccopnap
BacuTocrrJre hejara Kequpnnnp. Penpeccopaaprrx axrnslnjuun
6nocuHreerH con ne ja apaaur nehcynaapn qejrrttre 6u.nup.nep.
Penpecuja Aa r{HAyKcHja xraun oJrar€Jrrr oayp. By 3aMaH cou Nehcya
cHHre3Ao r.rrurupaK eqex ajpu-ajpn $eprrlerrnoprH cunre3unu cjxu
AopoqoAo ropr*lauraja 6utwrp. olarean penpeccuja o SaMlUl
MyMKyHAyp xr, $epuexrJrepr.ru cr{HTe3r,rHr{ uyejjeH eAeH KeHnop
AHT MoneKynyH.qa apAbrrrbrn jep.neurr'lnur oncyHnap. Apquuu,:
jepaeureH 6eae xeu;rep onepoH a,qnaHbrp. Onepona AaxlrJr oJlalr
6yryx xeHnep yMyMr{ KeHerrK Hosaporo ra6e4up;rep.

u
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(Depneur 6uocnnresnHrrH penpecujacu rex,.ra aHa6olu3lrun con
apaJrhrr uehcyrurapuxrlu aejun, 6e'aaH uJrK cy6crpat Ba ja
xara6onuraaplrH ra'cupn Hna Ae 6aru Bepup. Ey penpecuja rr{[u
xara6o.nnr Ba ja r'rera6oanr peupecujacH a4.naHup. Mece;rarr:
6axrepuja hyuejpecn oJran uyhura ejHu 3aMaHAa rnyKo3a Bo
naKro3a BepArKAo rnyKo3a .rraKro3aHbr napua.naja 6u-rrax ll -
raJraKTo3nAasa @epr'lenrnHr.rH cr.rHTe3HHH ropuaaaajup, HorHr.raAo
aHqar rJryKo3a MoHr{MceHr{rEp. Myhurqe rnyKo3a ryprapAbrrraH
coHpa pe[peccrja 4ajauup Ba JraKro3a MaHHMcoHHrHp.

(DepueHr.nepuH aKTlrBJrr,rjuHHH TeHBrrMLr

(DepuenraaprrH aKTuBJrujuuuH TaH3r.rMu 6uasacnra oHJ:rapbrli
axrrarlujuHuu 4ejnruue
MEXAHI,I3MIIHO SCACIA-
xup. By cahege oH xe-
Huru jajnurruurrr roH3r.rM-
JIAMO MCXAHI,I3MI{ META-
6oalrsM rrpocecr.rHAa r.rru-
rHpaK eAoH unK (6aur-
raHrbrq peaxcujanu
anapau) $epr"reHr aK-
rnn.nujuHnu Mera6oaus-
MUH coH uehcyly racu-
TgCHTIO TOpMO3JTaHMaChI-

4up. Bele roH3HMJroH-
Ma o 3aMaH 6aur nepnp
xu, uera6onlr3M rrpoce-
CHHAA AMATOKOJTOH COH

uehcyn hyvejpeqa re-
ae6 orynan Mr{rAapAaH
rrox ToEIaHCHH, MOCO-

JreH: TpeoHr,rH aMHH
rypuycyHyH usolejcnxe
r{eBpunMecn 6eul Sep-
MeHraTuB peaxcnja he-
ca6uHa xeAup (ruoxr.ll
2).

I,

CDt,

' IIIexu 2. lleonejcrrx aMur rypruycy 6rrocrrrreguuun oRc ojar.c Mexirrr,3Ml!
Daclrreclrro rolr3!rM onyrlMacur (ox lruapoo, aacureclL'rc corr r,rchc5,,ryrr u,rxrrrr
rhepuerrro (@1) ropruoraajsrusr ra'cupr-r xoc.lopuaup).

(D,2

@
'5

P-

TPEOHHH

KerojaF ryprrrycy

/- aceTooKcHjaf rypulycy

uail ryPrxycy
.ul{oKcH - MBTIiJI

- KeTo -.5- rrefg.rt
H

rconejcHrr
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H.nxrur $epuenr rpeo3rHre3aMxHa3a (O) coH uehcya oaax
nao;rejcnnnx rro'ctpunaen mpMo3JraHHp Bo rpeoxtrHuH rreBpruIMe

rrpocecu aajannrp. TpeoeuHnesaMrrHa3aHuH xacconopl{Hnu ejpenx.n-
Mecrl xocrnpMnruArrp xu, 6arura $epr'lentlepgex @pran oJrapar,
o, Aaha rrypexxe6 rypynyua MaJrrrK o.ny6 uoxny caiAa nommerrlu
3oErmpAoH n6apsrnup. By Aa $epr'renr MoneKyny cerhnuAe
KaraJrtrrrrK (cy6crpara 6up.neuren) Bo perynjarop (@Sexmpa
6up;remen) MopKo3nopHHrn jepreurMocuHu Ta'MIH erl{p. Bena

Qepuentnepe perynjarop (renauru;rejuuu) Bo ja aJuocreprK
$eprrrenuep xejs.rrp. lei4 eruex na3HMAHp xu, 6yryu peryajarop
$epuerrrnep r*rypexxe6 rypynyma ManrKrupnep.

I
cy6crpsr

V
+

V

-_l>

aJIrocTopl,[r
gepueur

a
eOoer;rop

2
e(@rcropna 6upnotrMr,ttr

sJrJrocropl{fi oepuorrT

IIIerru 3. A.uocrepux $epveur QoarurnjeruHuH cxeMarnK rocBHpH:
l- xaralurux Mopxqt, 2 - renarluaajltqu MopKql.

Haoaejcnn rpeogrrrAeasaMaHa3a $eprrlexrnnmr rexsnwrejruu
MspKo3rr rure 6np.nemr6 onyn $esa rypynyuryHy (xon$nrypacu-
jacnurx) .qojru[[rpl{p Bo HerurroAe Qeprnrerrn peaKcHja anapMar yrryH
cy6ctpataa 6npaeme 6nar*lnp (ursxrur 3). hyuejpeae naoaejcnHtx
MrrrAapH a3aJrAHrAa $epuenr4an ajpurup Bo oHyH 6auuaxruq
xon$nrypacnjacn 6epna eAunr{p xu, 6y aa cy6crparuH r€TaJrrrrnK
MopKesne 6upneruu6 pearcujaja Kr,rpMocuHo ce6e6 onyp (uraxu.n
3).

@eprrrermlln axrrnrurjflre te'cr.rp eAoH aMHJr eo$exrop re ja
uo4yajarop aAnaHHp. Moryljarop ponyHy ocacoH r*lera6orusMuu
cox raehcyay ojna4nru yuyx SepueHr aKrr{BJrujnnuu 6y ycy.ua
TOHslrMlrHo Meta60ausrulrrH coH rnrehcyay llJro ropMo3laxua ne ja
oKc oraranrr rog3nwroHMo Aejunup. Hsorrejcun 6[ocunreeuHux
TOHSI{MH OKC OJIANENIi TAH3IIMJIOHMAHI{H gH CAAO TI{NI{K SOPTTIACU-
4up (uexul 2).
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lllaxeaeHuuru Merafunn3M pqiKcujanapu (6xocuHT ca peilKcu-
jaaapuu excepnjjanu uaxonlrAnp) saruraHu 6np Hcue con uehcy.n
oMoJra xanA[jx yqyH oHrapbrn coH uehcyrr sacllTocruraraH3nMu
6ejy* qorrHJrr{x repoAup. Ee.no halAa coH uahcy.n;rap ajpnr-
ajpruur4a urKHH seprvreurn TaM TopMo3rraja 6rauup, raKr{H oHyH
axrnulujuuu r'ryejjaH ra4ep aen@aeanp- HnxwH Sepr*rcHr aKTr{B-
lnuiunnla uyejjex AapaqoAa eeuSleuacn HJro xeAaH roH3r{MJroHMo
MyrrrHBaJreHT ToH3HMJroHMa aAnaHbrp. CoH ruehcyrnapHH 6upxe
ra'cupn 3aMaHH Qeprr,rcnrru arruarrxjn raM TopMo3naHblp KH,

E

A

A
+_
t\ B 

-C 
-_-P

e
I

I

I

->t\ H

t_

IlIoxtt.n 4. Illaxo,rcrrvuru r.lcra60.lu3n Jrcaxcuja,rrapurrrr,rrr xvrry-,rjalrrr
oI(c oJratBrlt'roil3lrMlr

HorH'.loAo xyr'lyajatnu ne ja aq4nrlrB ToH3rrMroHMo 6aur rcprrp
(ruaxua 4).

Ea'gu haa.lrapAa nnK qeBpunMo petxcnjacunaa cjHn (lcprtlerrrlrH
6up ueue ruexrurqejuurr'lraur $opr'ralapnr (ua@opr'ranapx) HrrrrrrpaK
eAl{pnap. Oxlapa ueo$epr'leur.nap qeju;rnp ne cjHu pcaxcujann
ilnpMarnapr,rHa 6axrraajapar roHsflM orvHMa xaccojlapltHa xgpo
Qepraerurpaep.,4aha qorpycy, hep nsoScpr*,rur.r r,rcra5o.nu3n
uraxonopuH,qen 6npuHuH coH r"rahcy.nyxa n:tpubr hoccac o,lyp 60
jaaHws ouyx ro'cnpuHAaH TopMo3ritnl,lp.

Oxep 6npuH,{u harAa cou rrahc.y,rraphur yruyrurr ro'orpurrqox
pearcuja raMaMHJro ropMo3naHr,t p4uca (urex ut 4't, uso(lcpueur,ra-
pIrH I{Iurr,rpaxu heca6urHa hep ur:lxeHlr}{ cox nohcy.ny ja.nnl,rs (lrrp
uso$epr'leHto ro'cup xecropMor(Jra 03 cunrc3ltHlr aitjttrr,lupl,rp
(uaxu.rr 5).

Oepueuraep aKTHBrHjuurru ropMo3rflHMacH pora6arrrlr Bo
para6erors Sopr*ra4a 6aru Bcpr{p. LItxnn c5r6crpli rarr,r,.lrilnnllbr
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IUeKnn 5. I{so(lepruerrTJrOpHtl }IlIIrrtpaKbI ttJlo KeAoIl nrr$$epeHcrral
eKc orarojllt roH3tlM'

aprbrpAErrAa ropMo3JIaHMa MYejjaH roAop a3anHpca' oHa pofa6ernfl

;;;;;, cy6ctpit rarbrrlblrbl iropr*roe.naHruaja re'cup crMoAlIKAo lrco

pera6etcui ropMo3naHMa Aejrrup'

MPIKPOD}IOJIO)KN CI'IHTE3 IIPOCECJIEPPIHI'IH
HI,APA OJIYHMACbI

(Dao.raecna (axap xy,rrypanapAa) 6euepunue rpocecl'rHAo acacoH

KynrypaHbl r"ryejjeH u*rr" $aaaqa caxJraM€r tele6 - onyHyp'

oacraacrs rpocecJropAa 6up repe$4eH Merafonl.I3M ruehcyalapru

uJro 3oHKrrH oratt *yrtypa uyhnrn KorYpYnYp, AuKop tepe$qex

uco MI{KpoopraHH3MrIepHH HopMan unxuura$uxu ro'MHH eAoH

MaAAonspAoH u6aper uahayl (jeru rl'rAa r*lyhltrr) Bepr{Jrlrp'

HgrnqeAe MHKpOOpraHr{3MJrap[H lruxlflua$Hna rtlen$lr re'cnpu

KBCTOpAH rrera6o.IrlrtnopnH raTbrJrhrFbr a3aJrbrp ne ejHn SaMaHAa

rHAa MaAAonopH 1rno ro'MI'rH onyHypnap. Be.ne neaujjorAo Kynrypa

r'.ryejjen $raeuoaoxu $aaaqa caxnaHblnblp
Axap xy;rrypanapAa 6euepu.ltrte npocecl'rHr{ I'{Aapo eAgH rypry

Bo 5a Seir'renrlop xeMocrar aAnaHblp (Qeclr.n 3, uIoKI{JI 9)''
XeuoctatAa KynrypaHbrH uuxuua$ cYparI{HHH r'IAapo onyxMacbl '

hyuejpenepuu 6ejyr'lecuna r"raH$n Ba r''ryc6er ro'crp Kecropou

aMIInnOp raTr,rJrbrJrbrrblnrrn Ca6ur CaXJIaHMaCbI lutg te'MuH eAruUIp.,

Oaclraecus Kynrypanapblu HAapo onyHMacbrHbrH AI{Kep Ycyny:
KynrypaHblH ryp6nctatqa jetnurqlrpr{nMocuAup. Typ6ncratun xo*'
MocrarAaH $epru jalxr,Is oHAaAbIp xn, Sepr'renrjop nony-rtjacuia
rarbrJrbrfbrHbr errroH KanoprrMerpJlo oJranroHAlrpflnlrp ($acua 3,

luoKrrJr 10). flony.njacraja rarbIJIbIrbI aprAurAa re ja asa,'IAblrAa

Kanopl{MerpAoH Sepr'leHtjopa c}IrHaJr BepHJIIrp, rrryhute rrtAa

I

i

I
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MaAAonop[HrrH Aaxrur onMacbr oHa MyBa$lr onapar gejrmrp.
Xeuocrar re ryp6ucrar harrux,qa rhpaSrre 

-ne,lyuar 
Osc"n a-i"

BeprrJrMurtrAup.
Mrxpo6uo.noxnja cenajeclrHuH Myaclrp nnxnura$ rrlepheaecunqe

r*rnxpo6noaoxx rrpocecrop aBToMarJrap Bacrrrecr{no }uape oJryxyp.
Buocrnree [pocecJreplHnH MoAeJrnlrm rp[rJrMecrr Bo priasrn upor-
PAMJIATTIIHPHJIMACH OHJIAPHH CJICKTPOX hCCA6IAJUTIH MAUIDIIUIA.PNA
IIAAPO CAILIIMACIIHE UMKAH BCPIP.

MI{KPOB KYNTYPAJIAPbIHbIH KoMI,UJET XAPAKTEPI4CT}IKACbI

Mnxpo6
ItrOpauTxr{ns
6).

nony"rjacnjacn ranaJrH cr{crer{Ao AeBpH 6euepmue
S -e 6eHsep ejpu urexauHAo rrnKnrua6 elnp (ruex4n

$tIlloxrrrt 6. Fanaarr cuc
renne uuxpo6 nony;rjacn-
jacuuurH 6ejue ojpuor ne
nurlruraQ Qasaaapur: I -
.nar - @sa: II - cyp'erae
6ejyr.le i[aoacrr; III - .rora-
pnQruux E€ Ja eKc[o-
HeHclr,aJr 6ejyuo $a3acrr;
IV - 6ejyrueruru oeuslello
SaSacbr; V - crao.ronap

{rasa; VI - onyM $aaacrr
(@puerracuJanur coxy).

g

tr21t240
caaril

I
2

I'

ftqa uyhnrrrre Bepruror nnaxyajar (rrluxpo6 xyrlecu) qephalqoxanMup. hyvejpe.nep eBBorr{a nHxnmae ean6 
'6e;yiyp, 

conpaHco cyp'u1ne qoxiurMara 6au;rajHpaap. I4naxyajur"r*i"uyhure
nepwr4ujn BaxTAaH uoxa;rrrraja re4ep oaax leap aar_6aaa ne iaha3upartr uepheaecra aAnaHbrp. hy.rejpeaep .ro*aaua"a 6aru;ra_

H.3i1_:"1pj nouyrjacujanun cyp'anne 6ejyr,re Sasacu 6auraajup.
uyp'orno Oejyuexux ayc'or anAHrbt AeBpAo hyuejpeaep hesAecx
cuncrrJro HJrs aprHp. Ey 4enpe .norapnsunx re ji e*crrorercra,
$aaa .qejuarp. Coxpaxu AeBpAs 6ejyr-ri cyp'ern" ururrp *r, OV
na 6ejyr'ranux_ aen$-rerue saiacn aaaaanp.- goxaauaunH aukr.-
.rsruAtrj.H Hes6aru AeBpe c.racr{oHap Sasa ,qejuaup. .(aha coupaeayru Sasacn 6auuajrop se 6ynyni ni nonyrjacuja es nuxuura@TcrrKrlrnlr 6ama uar4upnp.
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Eejyrrre (uoxnaua) cyp'e1u' Ilonynjacuja nxxurua$unux hep

6up $asacu "ryr"rr"*"yi 
6ejyr're jYPrerune ManrlKrup'--Bahra

3aMaHAa eMoroKaJroH 6uoxytaeje 6epa6ep onaH KoMrJJor Kyn-

;*;; y;G; 6ejyrnre ," ;u- hyuejpeaepuH rloxarMa cyp'ern

aAnaHbIp:

m2_ mlv__-' tz_ tl
dmv= *Bo Ja

V - 6ejYr're cYP'eru;
tl Ba t2 - 3aMaH (caar);
ml Bo m2 - tl Bo t2 3aMaHbrHAaxu 6uoryueHllH rpaMJra

qaKtrcu ne ja hyuejpoauH rarHJIHrH'
KynrypaxuH YMyMH 6ojYM9 cyp'eutrnn (V) sahlrn 6uoxytleje

tml oaan'nuc6etunl xYcycr 6ejyue cyp'eml ( l' ) qeiraup:

Vdmt

MyejjeH 3aMaH MYMoTHHAo MoBqyA oJIaH opra xYcycr 6ejyrue

ayp'"t, "!r opa) auarH,qaKbl AYcryp uae te'jux eAlIJIlrp:

.rrlnm2 - lnml
Iropra= Ltr 

b_ tl

. Kenepaorla uyaaerH (g). Ky.irrypanuu 6ejyr'recnHll xapaKre-

prr3o eA;H xertnaliernepqeH 6upu Ao xenepacuja MYAAoruAlIp

irrvn"jp."r" 6ery"racn"e cep$ onyHaH ruyaAet)' Keuepacnja

"Vi*r'r" 
xycycr 6e3yr,ae cyp'ern (,) rre Ay3 MyraHacn6qlrp:

0,693
E= ,t

Oxcep MHKpoopraHr'I3MJIapHH xeHepacuja MYAAoTII 20-30 leru-
rEAupcer I,IrnbrrJIaHaH 6axtepnja.napHH axap KynrypanapAa xeHe-

pacnja MyAAerH 9 qerure olYP.' CvftrpaT ca6rtx (xoxcraxtu). X.Mono 1949-vy - 
HnAe

*y.airnqo ernEIIrAHp KI{, xYcycr 6ojyrue cyp'ern lure cy6crpat'
rarHJlllrn apacHHAa hunep6o;Itlx ejpn uae xapaKrepu3o eAHJroH

ruyejjen acbrJruJrHr MeBr{yAAyp. By acHlnuwr4an japanax cy6ctpar

ca6ni, MaKcIrMyM 6ejyr're cyp'orunnH japucrrHa yjryH xelen ne

xycycu 6ejyrrle cyp'ornnun rrrejAaua rrblxMacbrHa coooo oJIaH

cy6crpat rarbrJrHJlnrbrHa 6epa6epqup:
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I
Ks = 1 l.max

,a.al

l. = ltoa
Kp

Kp+ P

t
IIIaKUI 7. Xycyor 6ojyuo

cyp'etr 9t) vls cy6crpar rarrr-
.rurtI (S) apacbrHAaKbr AcbrJrbr-

JrbrFbr KocropoH ejpll: Kg

cy&rpar ca6nrrr se ja Mrrxa-
elncca6xru, I -l.rnuc

I, - ,o,*,
t(s $

lllexu.lr 7-4e xecrepu.nex hnnep6o.nnx ejpu Muxae.nnc-MeHreH
Terrnr{jH HJro ro'r{H eAHnr{p:

Sr = l.max Kr. S

Ey rerurnx Bacrrrocruro cyftTparHH rraTHrrrMaMa3nHJrHrH 3aMa-
rnr nonyljacujaxnH 6ejyrr,re cyp'orfiHuH 4ejnuruecu MyojjoH e1wnrp,
cyftrpar qox ornyrAa /. MaKcHMyM oJryp.

, Topuos.nanua ca6nrn (xouctaHru). H.A. Hepycaauucxu
6ejyuexraH Merafun[Tnep repe$nu4eH ropMo3naH,ruacHHbr rorrrrr
eAepgK xocrepMrrrnAr.rp KE, 6y ra'cup @eprraenrun pera6ercua
mpMoiuraHMacH raHyHayjryHayryaa ra6e.qrp Bo aurarHAaKbr roH-
rurxno ra$a.qe oJryHyp:

P - rrrera6onur (r'rehcya),
(p - roPr*no3JIaHMa ca6uruAup.
Ey rerurux Bacurecr{Jro nonyajacujannH 6ejyruacu HJre onarirAap

OMOJIOXAJIOH MSTAfuIHTHH TONJIAHMAC'I HET,.qOC,,HAE JAPATATTropMo3narMa saMaHH glryH fujyMo cyp,sruHu re'jnn elrpr"p.
Hrrnca4n eMcan (y). Kyrrrypa"r, Suauo.noxu real4jernxuu

xocrop[rr,c, [rrHcaArr oMcaAbrp. Ey ertrcaa aJrHHaH 6lroxyrne (m)
ruro uctuQage onyHaH cy6mpar (S) apacuHnaKH uyuacuGre
ocaceH xapaKTepr3e onyHyp na 6uoxyraeje cep$ eAHJron cy6crpa_
TDIH M[rrAapHHbr xecTapr.rp:

mY= 
s
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ecac uy6aauleie ceps onyHaH eHepxu' MeayI*,tgyp Kr,
MrrKpoopraH[3MJrop rorL[aAHrJIapH eHepxuHII TOKI{9 jexn hyuejpe

*ornori"t roprrxlrn 6uocunreslrxe qejua, eJloqo As oHyH I'4YojioH

huccecznu es hejar feaaujjerune (ecac r'ry6aquaeje) cep$ ery'r9nep'

hyuejpe .roxa.nuaAurAa 6ene rHAa MaAAonopuHI'r rueHnucejnt' Ey

3aMarr aJIhrHaH eHepx[ 6ejyuexu ro'MnH eAoH crrHTese jox, ecac

rrry6a4uneje cep$ o;rynyp. CepO onyxaH enepxuHtr te'jun erMoK

yryn *yatypa 6ejyjepxen oHyH cy6crpatu MoHnMceMo ne ia
rtrera6oartr" eteaeieate cYptetnruetr r{oxarMa remtreAen cy6-
crparHH MgHlrMceMo cyp'eu'rHn qblxMar na3blMrblp.

IIOIIY JIJAC}IJA I,IHKHTAObIHbIH'TKHM EPhE JI E JIHJH

Mnxpo6 nonyajacujacu HHKHIIIaSuxuH ecac xycycnjjen'r oxyn
rn*, rr,repherrele" rn6aper oJrMacbIAHp. Enpunuu rtaephelenu 6uo-
KyrJrgHI{H, I,TKHHquHI{ uce ueta6oal'ITnH aprMacbr reIIrKI{n eAlrp.

I,IHxuura$rrn nxnnepheaeaujn B.Illaumnuxon repa$nHAoH aceroH-

6yrua rurdmlpMacu npocec[HAs rtryurahuAe eAHnMHIuAt'rp. Ey
rbr'{rHpMaxhl TepoAoH 6axtepnja;rap rroxturMarna 6epa6ep cl{pKo Bp

jar rypury;rapulrbr oMoJIo xoruprlpnop. Myhntqe rypuynyr aprAHr-
ua,6ejyrue ropMoanalrbrp Bo rypltrynapblt cllxreau Aajanup. Or'leae
.earrn- hyuejpeaep voxaauajapar uyhutqe raJIMHru cy6crpauapu,
O qYMNgAgH TYPtrIYNAPbT AA CN}IgT BO ACEIOH KIIMII HCJTP:IJI

rrrehcy.rurapa qeBup[pnop. Bqrelrrae, hyuejpeaopnll qoxaJrMacHr{H

mpuoaaajax rypuynyr apaAaH ranAbrpHrrup. Eyxa hyuejpeaeprn
MyAaouo peaxcujacu KIIMI{ Ao 6axuar o.nap.

Eupunun rvrephe.ne4e cIrHTe3 onyHaH ueta6olntaop, MocoJroH'

aceton-6ytu;r ruurHpMacbrHAaH anHHaH cl{pKo ne jar rypulynapu
6upunuu Aeperdoru, r{K[Hr.uI uepheaeAe clIHTe3 onyHaH uera6o-
nr{Tnop [rce (uecoaen, acerolr Bo cnnpr) rrKuuqrl Aopoqonn
uera6olur.nep aAnaHhrp. Coxyxuyaapa antn6uorllKJrop, BI'IraMHH-
Jrop, aMrrH Typu.vnapH, noJlucaxapllAnop, 6oj uaqAeaopl{ Bg c.
aHAAHp.

Hxr.rnqn Aepeqanu uera6ornuropAeH Sepr.nu onapar 6upuxun
Aopeqonu uera6orrnr.nep r*ryhurqe hyuejpenep mpe$unqex MYBor-
rarlr onapar ro[JraHHp, coHpa llcg MoHI,IMcoHI{Jt}1p.

,{uayxcuja
Muxpo6 nonyajacujacHrrnH Al{xop 6np xycycujjetu cy6crpar-

aapu nen6e r{Jre Morrr{McsMocuAup. Baxrepr.rja Kynrypacbl 6euepu-
reH uyhure ejnlr aalraHAa HKU IIroKopJrI{ MaMo-rnyKo3a Bo Marro3a
BepAIrI(AO OBBOITIO UryKO3a, COHpa r{CO MaITO3a MOHHMCOJTLIH}Ip,

flpocecn uJrK AaOa 1942-\u X.MoHo t'lyuahuAe cTMHIU Bo
qnayxu.rja a.uJ,raHAbrpM[,] urAbr p.
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Mnxpo6 Kynrypanapbr roKrdo ruoKopnap[ gejwr, 6yryn rH.qa
MaAAonoplrnu xes6o rJro MeHrMcejupnep. M"c"r"r, i"p*", cyA Bo
urlrKoJr rypruynapH oaaH uyhr.lrle Candida qu:acrrr xe6e.leraep
6eveprur4nxqo eBBerr{a crpKo rypTycy, coHpa cyA ra 4aha coxpa
rJruKoJr rypdrycy MoHlrMcqrrll"rd.- fr,Ivrr"TAoKn MaAAanaprrH 6y *ypapAHqurrbrrJra MeHlrMconrrJrMoclrHr{H ce6a6u cnpKo 

"ypruycy-re iioxyn xara6oarTnmilH cyA Bs rJrHKoJr rypurynapbrxu napuaaajaH
oeprtrenr.nep*r 6uocunresuilu MyBgrr€TI{ ropnrouraja 6uar"recu.qup.
Eyna 6e'een uera6oaur na ja xara6oaur penpeccnia Aa Aejrrr4p.MyhurAexu cr{pKo rypruycy ryprapAurAaH coHpa cyA rypruycyHy
uapualajan Sepuenuep crrHre3 onynyp Ba o"y 

- 
,"ri6orrrr"

yfp€AHpnap. hyuejpeaep repe$na4eH- uax Her6e4e r.rfrrcaAllrIoneTAoH cepQeau oJraH (acaH ueHurvrceauxen) cy6crpar Mo_
HI|MCSHrurup.
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OEC}IJI III

MIIKPO BII OJIO)K}I TEXHOJI OK HJ AH bIH O CACJIAPbI

MHKPOEIIOJIO)(H HCTEhCAJI nPOCECJIoP[HAo
IICTIIOA.q.E OJIYHAH XAMMAJIJIAP

Freteporp@ MuKpoopraHx3MJrop uyxTe.rnS y3Bn Ma,qAonopf,

Mera6oauglro yrparMar ra6uanjjemrHo Mrur[K,qlrplep, ejHr 3aMaHAa
hep 6up MnKpopraHn3M HeBy re6uorAe uyejjer xap6oH uex6ejrne
yjryxaaruu6 oHy 6"jy* 6ajqa u;ae uennucejnpaep. Eyxyuta
onarEAap onapar MlrKpoopraxr.r3Mnop qoxry xa$on uen6eju
(cy6crpat) olau uyhutAan hY.Iejpo Y.IYH en Saiaaan - oBBoJrrto
acaH, coupa nce rraruH napqaraHaH Ma.qAorop[ uaxurucejepex
ucru$a4a eAnpnop.

CaAe urexepnap MnxpoopraHn3Mnap yqyH anBepuruan xap6oH
BO eHepxH r'ran6ejn caju.nup. MurpoOpraur{3Mnop[ Cr{HTer[K ilrAa
uyhur.napuuqa 6evepuax MancaluJra xapSon rrraH6ejlr KHMn' aAoroH
rnyKo3a Ba ja caxapo3a rar6nr onyHyp. MecenaH: rrryKolr,
rr3orrHMoH, Oyr'rap, alua, a - KerofJIyKoH, crrpKo Bo flponuoH
rypuynapbrHbr aJrMar yqyH M[KpoopraHr{3MJrop rnyKo3a; JrHMoH,
jan, uraxoH ry3yrnarbr rypuynapbrHH aJrAHrAa rrce caxapo3a oJraH
rrryhurge 6euapx.nup.

Mnxpo6noaoxnja cexajecuHr{H ecac te.no6nap}rHAaH 6npu uux-
po6noloxn cuHre3 npocccJrepun4e 6ejyx nrrucaAn $ajqa nepoH
xaMMaJrHH rer6ur oJryHMacbr.qbrp. By rraercea;ro uaKop Bo Hrruacra
ncrehcaluHr,rH TynJraHTHJrapbtHAaH (ue.nacca, rrrApoJr, raprHAanbr
yny) rcru$aAa eAHnHp. Cerraje4e Brevibacterium flavum 6axre-
pujacunur Menacca Ba r[AponAa 6evapuaxra nnsut arHHHp.

Menacca uaKap raMburrhr Bo qyryHAypyHAaH uoKap rrcrehca.nu
3aMaHbr aJrbrHaH TyrJraHTbrAHp, rapxu6nnae 4B-SS% caAo rue-
K€pnop (ecaces caxaposa) ne vy3'u MHrAapAa KannouAnopr !3Blt
TypruyJrap, 3yJrajr, aMuH Typuynapbt, BrrTaM[HJrap, M[HCpan
MAMoJrop BapAbrp.

ft.rqpon raprr,rAanbr Hnuracracbr Bo arar{ nonucaxaplrAnapl{HAgn
xnnjenra hu4porus joay u.na rnyKo3a aJrbrHapKaH aMoJro xoJroH
rynaHrbrAbrp,38-50% caAa ruaKopnap (acacau rnyKo3a), a3
MI{rAapAa MHHepan eneMeHTnop ne 6aurna y3Bu raprxbrnbrrJrapAaH
roruKrnJr onyHMyruAyp. Kapro$ ne 6yr4a HxruacracbrHAaH uroKop
rcrehcaasr 3aMaHH aJrbrHaH rrApon Ro creqo Ae naroKa rynnaH-
Tr,rJIapLr_ 4a jyxapu4a rej4 eAuJrrrrlilu rapxu6a MAnr.{Kl}tpnap.

Cy6crpar KuMr,r HtrJJraAHJraH raprbrAarbr yHyHyH repxu6u
67 -70% Hnuacra, l0% 6arura urexepaop, 

- 
I j7" 3yniln Bo

BuraMHHnop4eu n6aper4r.rp.
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Huruacra repxu6au xaMMaJrJrap ne ja rueaaccaAaH ruuxpoduo-
{9T1 joaaa crrupr ncrehqra eAH/topKoH rrroxopnopnH jaaHr,ra
30-33%-u crrrllre' raJraH hnccecu ,." 6arura 

'"uir*u,irupro
6upnux.ae ryaaaHrnja r{eBpunlrp. Ey rynaaHru 6ap4a'aAnaHbrp Bo
oHAaH rvraxpo6noaoxo,r jerrr gynanbtr ae 6epue"TJ,r€,p anMar yqyH
cy6crpar (xaruual) xlrmr.r ucrl,reaAa onyHyp.

Cy4 canajecnHuH qoxroHry rynrraHTHcH onaH cyA ueephepu
ne ja ap6aruH rypy r{oKlrcnHnH 70/"-nn JraKTO3a uraKap, TolrJKHJl
c4up. Jlaxroaa 6axrepujatap ne ruaja xe6eaexaepu rbpesnx4eHqox acaHrhrrJra MoHrrMcgHHnAH Cy6Crpar4r,lp. ceuajcaa KaporHHnll
3ynaJrr{ jer"r npenaparbr aJrMar MorcoAr{no cyA Typurycy 6axrc_
pujalapuHrr r"raja xedelexaept r.ra 6upauxqa cy4 *e"hapr.rr4e
6euapnpaep, oHyH r.epxn6nugeKu oJraBo nflAa MaAAaJrapH MrrKpoop-
raHr{_3MJropHH unxurua$unrr Aaha Aa crrrMyno cAHp.

Cupxe Dyptuyc-y Ba cruprnop runxpo6noaoxnja cauajecu y.ryg
[epc[eKT4BJrH cy6crpaurap4urp. Ey MaAAonop Ky.;rnn MHrAilpAat
xe$r xap6ohH,qpoxeuaep,HAoH Bo araq e'u.uu npocec,HAa xurujenn
joaaa a.nuHrrp. Cupxe rypurycy Br,rraMI.rH Bo aMHH Typuynapbr
cuHre3 eAoH Mr.rKpoopraHrr3MJrap y,ryH onBepruuJtn cy6crpar xuun
rar6ur c,{r4Jrrrp. ErN,r sa MerlrJr cn}rprnapu ,aa ""*r" 6y nerce4ne
4ejru, heu Ao r,raja xe6eaexrrepu Bitclrracura 3yxanrr jc,
uehcy,ryHyn aJrbrHMacbrHaa ncrn$a4a onyHyp.

CoH qenpeqex r,lnxpo6uo.noxuja c""ajccrrrr4a KcHr{ru uc.ur$a4e
eAIrJ'IaH xaMMaJr HeSr xap6ohr.rgpoKcHroprAr{p. Maja xs6anex_
reprHlt HopMaJr napaSnx;rep4e 6euepruaxla hep ul run.njor roHAaH
aprrT synanil jeu xoHceHTp:lrbr anr,rHup.

Cenaje unrjacuuAa HurJroAHneH xaMMaffrapAau 6upu Ao Ayiy
19 l^pla xenejn4up. KenejuH paxn6ur4e ZS40%: Hnruacra,
t9-19% eKcrapr(r Ma,rur€ropn, it-tZ% 3yrrarr, Z,S_l,O% jar,
15-17% cennyno3a ne_-6_-8o/o vrnuepatr eJteMeHrJrop ne B rpyny
BHTaMUHnOplr BapAHp. Ke6enax.rap BacHTACr,rJrO rCxHr{K}r ccnnyna3a
$epuenr _npeflaparnapH anMar yqyH oHnapr,r HoMJroruaHp]rnMr.ru
KorroKAo 6e.rapnp;rep.

- Eurxr ryffraHTblJrapH r,ruxpo6r.ro,roxnja ceHajccNuNu xarrlMa,
6asacbrHbur KeHrrurneHAr.rpHnMocHHA" ceraprrr* cy6crpa, por-vHy
ojnajrrpaap. Ey saruaH 6wrxu rvlrJraHrr{JraphrHr,rH rapxu6nulaxn
flonhcaxapu,qlap (hel.n om,lajan rr.roKopnep) MHHepa, T.vpuynapbrH
xervreju ilJre hr4polns o.nyHy6 MoHocaxapr4Aropo (ho;r.no,raH
uaKepnop€) r{cBpurHpnap. h[ap,o,rusa, agra"an 61. itoHocaxa_plrAnop rapbrrrrunH MHKpoopnaHH3Mnop yqyH cy6crpar KuMn
rcru$aqa crunrp.

coH nllep nlrrHoceJr,ryno3a ropK,6tu 6nrxw ryJrnaHrr,rnapbr

-1lll_" """"jr,r, 6ynaa Bo apna KyrrerrrH, y3yMyH 6yai"u ,"rrr"pr,qeqec[ Bo c. KoHA raceppy$arnr 6nrxnaepuHl.rH ralHrrrapH)

4t
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araqqypyAeu 6asu$uJtu xe6errexaepuH MYxToJIH$ r*lerteg'ne jernur-

urprrrr*r"qe 6uJrasac[To xaMMaJI xuun rcrnQaAo eAruIfip'

Mr,rxpoopraHu3MJlopHH ceHajeqe 6euepu.nuecuH[ To'MI'rH erMoK

MOnceAHJro ecac cy6ctpaTnapAaH (xap6on rnren6ejuugen) eaane rnAa

uyhnrune r{oxny M}rrAapAa a3orny MaEAeJIop' BI'lraMHHJIop'

crurtlyajaropaap, MuHepaJI eJIeMeHTJIAp onaBo onyHyp'

MurpO6llOaoxu rrpoCeCuHHH Crepra.nanjunn CaxJIaMar BO OHy

xapIlqu MrrKpopraHu3MnepAoH FopyMar YrrYH - oKcop halaapAa

,v'rr"r" u"rr6u*t"praa tinq"rep (Oypanonun, @ypacu;rnn, Qypa-
3onurlrn KI,TMH Hl'ITpo$ypanrrrr 6upaeruuelep) AaxI'In e4wrup'

MHKPOOPTAHil3MJIEPITH EET{EPINJIME YCYJIJIAPbI

MuxpoopranH3Mnopl'IH rrlyxreaus MOrCoAnOpne 6eueprlrtlocll Be

ja r,ryxterur$ rvrehcyalapblr aJIbIHMacbl YIIYH arrapbIJIaH MHKpo-

6ronox, cLIHTe3 npocecJlopu $epueHtacnja aqlauup'
(Depr,,reHracuja upocecnopfl TexHoJIoxu qehsrAeH r'ryxte.nus

oay6 aurarnAaKblnapAaH u6apetqup:
1. aePo6 SePrnreHracuja;
2. anaepo6 SeprrleHracnja;
3. cerhu SePr'lenracnja;
4. 4ePun $ePr*lentacNja;
5. 6epx Oa3aarr $ePr'lentacnja;
6. aespr (nepnoar'rr) ae ja Saculean Qepuenracuja;
7. $acuaacus $epr'rentacnja ne ja axap Kynrypanap'
Muxpoopraru{3ruIopulr uyxteauQ Ycynnapfia 6e'repulue tex-

no.noxujicn yMyMu orry6 yu ecac uepheaeAen n6aperAup:

l. ruAa uyhutuxun hasupaanuacu Bo crepunu3o onyHMacu;

2. nnoxyrjarrur (xy.ntypanu oKMoK yuyx uctu$aAo eAHrsH

hyvejpeaep) arblHMacbl Hno KeAeH $epr'lenracuja;' 
3.- ecni $epr"renraolja (rrla uyhurule unoxyajarux 6nplaur-

4l'pu,uecu) 
,onvHaH rrDocecneD ocacoHMmpo6r.roloxuja ceHajecllHAs terSur onyHaH flpocecJlep a

aepo6 ruepar{rr{HAe xeAeH $epr'renracujaJrapqup' Aepo6 ruoparrAe
corhu, AeprIH, 6epx Sasanu, $acu;rean ne $acu.necns $epr*lex-
racnja;rap hejata KeqHpunHP.

Cerhu $epueHtacnia
MuxpoopraxH3MJlopuH cerhn QepueHtacujacu uxn Sopr'raqa

Aypy Bo 6epx rnAa r"ryhnrnepn cerhusAe a[apnnup.
Araparr ruqa uyhnr.nepu cerhlurAe 6e.IepuaMo MeroAyHy I{nK

ne$a XIX ecpqe Po6epr Kox texan$ sTMHIII Bo o, MYacHp AoBpAo

Ae eg ehervrlrjjerr.rnu r,rrupMeMl,IurAup. Ey ycynAaH KynTypanapnH

q
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sreno.uoxu ne 6uoxuujeBrr xaccoJrapunun ejpeuuaMecrr Be ruysej;re-
pAo caxJrann.JrMacurrAa xeHflru ucru$a,qe eAnJllz.p.

MrxpoopranugMJroprrx Aypy rurAa uyhnru cerhuure 6eueprur-
rtrecu gerajeAo JTEMoH BO uTaKoH y3Brr TypmynapHHHH aJrHHMa-
cHHAa xexnru rer6ur onynyp. Ilpocecqe xe6erex Kyn"ypacu
crac[oHap (rapuru4rrpnurrrlajax) Aypy rrrAa uyhuru cerhuuge
6e.tepnanp. Cy6crpar MonceArura ruoKgp rryryrrAypy Bo raMrrrrrbrx-
AaH arrHHaH MeJracca, arau hnqpoJrrrgarH, Hlrruacra ne c. umn@aqe
eAr{Jr}rp. Jlulron ryprtrycyrryn cunTe3}rrue oH coMepeJrn cy6crpar
KI{MH -Merracca rururoArurr{p.

_Texrurxu $epr',renr flpenaparnapn ucrehcanbrrrAa M[Kpocxonr{K
xe6eaer.rep re 6up qox ararrqypyAeH 1asugintru xe6e.nerurepux
Mrrr,ceJrrnopr{ xHpAanarMbuu Bo HoMJrornA}rprurM[ru 6urxn ry.n-
naHruJrapn cerhnnqe 6e.repr.lup. Mecelen: ceJurynoaa Sepr,rentunu
anMar ytryH Trichoderma lignorum, Aspergillus terreus xm$
xe6eaex.nepm,, Bjerkandera adusta 6asuAmJtn xe5eaeju HoMJrouI-
Ar{prurMrrru 6yrqa ae ja qyjy xeuejurqe 6e.repu;rnp. ke6eaex;rep
cy6mparur amarw rarnapHHAa oKclrxenuH MlrrAapu a3 onAyryuAaH
anqar ycr rarHHAa (2-5 cM raJruHJrbrft{rrAa) 6rrepex uHxuura$
eAupnap.

_ Heu.nernAllprurMuru 6ep* cy6crpar y3opr{H,qe KynrypaHHH
6eueprurrrlecu nlloceclrHa
6epx Saaa;rH Sepuenraotja
Aejurup.

Bepx $asaaH Sepr*len-
racujaxun yq r[n]r Mo'-
nyMAyp:

l. Hasm re6ereAe xe- h
AoH $epr'lentacuja na ja
cerhu Sepuenracuja.

Cyft.tpar lajunun ra-
,IHHJrHrbr 3-7 cr*.r-4en uox
onMyp ne cy6clpar rapHru-
AHpb,LrrMHp, Qeprraexracnja
AeMrrp re ja ara'r4ax ha-
gHpJraHMHrrr raBa Bo ia
carurapAa anaprmup. (Dep-
MeHTacI{jaHHH yMyMr{ MoH-
Su veherr KeHr,rE cy6crpar
cerhunrn re.ng6 oJryHMacH-
AHP;

IIIexna 8. ,{eprrH ro6eroqe xe,qeu 6epx $asn,rur @pueHra*rja npocec}rH}rH
yMyMil cxeMlt: C - cy6mpar, hl se h2 _ rerjlrr :ulrbrHAa Bepluor haaa, T _
reMfleparyp se P - pyry6er xocrop]r,{Hcu.
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2. laluH re6ere.qs xeAoH $epr"renmcuja. Ey harra xe6erex
KynrypacbrHtrx cy6crpatmH 6ytyH rarnapbrHAa 6ntuecu yuyn hara
*icvi" rypry Bacuroctrrrs 6yryH najaapa Bepilnup ne cy6crpat

"apr-qrptnMHp. 
Cy6ctpar lajunux raJIbrrIJIHrbI 0.6-1.5 M oxyp.

falnu re6ereue *"ne" re ja 6epx $asaln qepuH Sepr'lexracnja
xycycu Sepr*lenrjopaap.qa hejara Kerlrpunrp (ruaxul 8)'' 

<Depr*lenracnji xeqeH rapblru'rHH aaj.uapuHu oKcI{KeHJro re'MflH

erMoK yuyH hap urH tepe$4aH resjnr rure hana y$ypy;typ;
3. iy6oparmn rapb{IuAblpbrJlMaclr HrIo xeAoH Seprtlentacuja'

Eypaaa sup.naHan flopnop ne ja uHexnopAoH (nanalqarueKnJl.Ilr

xoxnejep) u6aper $eprvrexrjop.napAaH ncrnSaAe eArnrp.
napx Sasaau Sepuenracuja npoceol ruaje $asacnn,qa ,qejra,

6epx cy6crpar: cy: hana cepheAuuAa KeAltp Bo acaH MoHItMcoHuJroH

H[uracraJlbl cy6crpar.nap4aH TyrMyIIr napqanaHaH arau joxrapuxa

re4ep 6yryx 6ntxn raJIbIUIapH $epuenracujaja yrpajup.nap.
Eepr cy6ctpat cerhnHae 6y'IepHnMoHHH ocac IuoprnopuH'qoH

6upn cy6crparHH pyry6eraujuauP. Pyty6etnux auaru o&yrAa
hyvejpenep repeQux,qeH rI{Aa MaAAonopI{HHH MoHHMcoH}IJIMocu

[pocecu Bo rIoxaJIMA seuSnejup, jyxapu onAyrAa uce uyhnr4e
hl,tcce.ruxaep cnxJlalubrp, aepacuja ne hyuejpenspllH 6uoxuujenr

Ooaanuru a3anHp. FryuejpeaepnH 6y Ycynna 6euepu.nuecr YqYH
58-60% onrl{MaJl pyry6er reae6 o.nyHyp'

Jeu xuun japauajax r"ryxte.nu$ 6nrxn raJlblrnapblHu r''ruxpo6

3ynaJrbr l,r.re 3oHxHH oraH jertle qeBHpAHKAa 6epx Saea.rnr

$epr',rexracujaqan ncrusaAo eAnnnp (6ax: Secun 4).

.(epnn $epnreHracnja
Mrxpooprann3MJrspuH urga uyhutHHHH AopuH.nujux,qe 6eua-

pHnMecH Saor.neau (aenpu) Bo $aculecns rueKI'IJrAo hojata
Ker.ruprnnp. Cenajeqe r'rehe $acr.uroJtlt Bo $acuaacua xeAoH AopHH

$epruenracujanap xenuur rer6nr onyHyp. Ey npocec;rep atuarHAaKn
rexHoJroxr{ xycycujjer.nopo ManHKAHp:

l. Crepua;ruje vug.4r'r puajm onyHMacH.
2. @epuenracnjaur:n yq $asa.nu cucreMAo anapHnMacbr.

Muxpoopranlr3MJrop cyAa herur onruajan cy6crparaapAa, MacoJroH,
x-napa$rx, ceJrJryno3a, MeraH Bo c-Ao 6evepu.nAllx4a rtryhnt4e 6up
Heue Saaa japanup: rae (cy6crpar) - r'raje (rsAa r',ryhura) - 6epx
r{Hcr,rM (hyvejpe.nep) ne ja r*laje (rnqa N{yhuru) - 6epx qucrM
(hy.rejpenep, cy6crpar)

3. {Depuexracuja xeqeH r',reh.nyrAa ha;uolax oKcHKeHtlH a3
r{HrAapAa oJrMaclil.

4. Mnxpo6uoJroxn npocecnopHH cyp'eruxuHnn xnujenu peaKcn-
ja;rap cyp'eurne Hnc6eroH aruarbr oJrMacH.

i !
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5. Aarrxan ueta6olnraopuH rrox raxr rejpn-ca6ur (repuoaa-
6m) o.nuacu.

6. Ky.rrrypaau uehcy.nnapbrH KonyK eMaJre xerupMocu.
7. Oepr"reuracuja xe4eH uyhnruu r{oxKoMfloHenran (uyperxe6)

OJIMACH.

8. @epruenracuja upocecuxAo r'lyhnrnx Snsuxll-xurrljenu xac-
ceJreplrHr,rH 4ejururrleclr.

9. Enocnnre3 Bo rroxarMa [pocecnepr.rxun 6uoxumjean reHsuur,r
MexaH[3MuHrrH MypoKK e6tujn.

10. Maale.nepuu hyuejpo Aaxr{JrHHAo rpaAr.reHruH eKcr.rHo Horur
oJryHMacH.

ll. Muxpo6 nonyljacujacilHbrH r',ryhnrun $uanxn Be MexaHHKH
aMrurnoprurl{H To'cupuHo rapruH heccacauru.

@acuaeau $epr*renracuja heu xo.n6aaap4a, hou '4e 
$eprueHr-

jopaa hejara Kerr[pnnup, xo.n6aaap JrasbrMbr reMneparyp uapaurr,rH-
Ao jenneHuexlepqe jenaex,qnpnaup. Ey 3aMaH rrAa uyhuru
rlaJrxaJraHMar,rra rapHrrrAbrpunbrp Bo oHyH 6yryH KoMnoHeHTJropH,
o qyMroAau hyrrejpeaep 6yryH uyhur 6ojy 6epa6sp MHrAapA:l
jajruuHur onypnap. @epr,lexrjop.tapAa Hcs nn,qa uyhnrx xycyclr
MexaHrrKn rapnrrrAbrpHqu Bacrlrocuae Sacnlecr{3 rapbrrrrAbrpbrnup.
hep uxn ha.rAa ruqa rtryhxrr,r KoMnoHeHTnopH xoa6a ne SeprueHr-
joIra rexy.lryp, SeprrlexracujaHun coHyHa KrrMH oHJrapa roxyHynMyp.
Myhllrqe rrrAa MaAAenopu roApnr{oH ryKeHAujn ne ruera6orusl.r
uehcyaaapn roruraHAHruHqaH nouy.njacujaHHn 6ejyuecn re Sn-
3HoJIoxH fuaaujjern reApnqoH AejaHbrp re frepr,leHracnja 6arua
qarHp. Eele Sepr*lexracnja cucreMHHa ranarbr clrcreM Aejruup.
lejA errr.rex na3DrMAbrp xll, cerhu $epueuracuja ,qa ranaao crcreue
AaxHnAHp.

_ Oacuaecus Sepuenracnjaur,ru r*rahujjern oHAaH lr6aper4up xn,
jenu rurga uyhuru 6up repesgeH Qepuenrjopa 4axn.n eAuJtHp,
Auxop repe$4ex uce repxu6uHAe rr.rera6oauau rrrehcynnapbr oJraH
KynrypanH rrlyhur xerypynyp. ByHa 6e'aeH axap Kynrypa Aa
lejraup. Axap xyaryparH $epueHractja clrcrerun arrur cHcTeM
aAnaxHp. FN4a myhurnHn Sepr"renrjop4a MexaHHKlr rapDrrrrAupMar-
ta hyuejpeaepnH Bo cy6crparuH 6yryH r,ryhnr y3pe 6epa6ep
naj.naxuacu (houoxerurujx) rg'r"rr{H eArnrrp. Anxsp repe6qer,
Sacuaecna KynryparapAa 6uocnnre3 rpoceclopnHlr HAapo erMoK
Bo oHnapbr Ho3apor anrHHAa caxJraMar MyMKyHAyp. (Dactraecue

Sepuentacuja ycyay hor,rqnxnn Kynrypa H H rr*r.a$r* HcToHHJToH
Sasacunqa y3yH MyAAor caxJraMara uMKaH Bepup.

Oacuaecna $epuenracujaAa Kynrypa *ycycrn Seprraeurjop.rrapqa- x€Mocrar ne ryp6ucrar4a 6euepuaup. Xeuocrar pexuMrrHAo rrrAa
uyhuru nyejjen cyp'eue 6rp rapes4en Aaxun onyp, ArrKap
rcpe$qex uco xaprrd eAnnr{p (urexu.n 9).
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Ilonyajacnjax
HH rarHJrnrn (hy- ry1g
vejpe.nepux MHrAa-
pu) ueh.qyqrauAn-
pblrrH aMHJUTOp rA-
TbIIIHTHITIAH ACH-
nEr oJrapar japuu-
ABTOMATUK TEHSUM
onyHyp. Cy6enpat
rarHJrHPbr jyxcer
oJrryrAa nonyaiaqr-
ja raru.nHru Aa 6e-
jyx o.nyp. Cy6opar

rru,a

6xoryua Ba @TpaT
oJEH rl4a YYhEm

Bac0c

MYh'II

rarbrJrurH re ja nre-
ra6o.rurug jyxcex IIIexna 9. Xeprocratr,rH cxeMarxK rypynyrrry.
Mr{rAapAa ToruraH-
MaCH rroxaIUanU r'rehqyAraurflhrpHp. MyhrauaH axrra Cyp'ernnU
aprupAbrrAa ruehqyglauMa a3anbrp Bo raM apaAaH raaxup, 6y
saMaH hyuejpeaep jyjyly6 KeAlrp, xeMocrarAa nonyajacnjaxun
ratuanrn a3arErp.

flonyajacrjaxu MaKcnMyM 6ejyne cyp'orlrrge (ercnonecna;r
Sasaqa) caxJraMar y.ryn ryp6ucrar.qan Ncm$aqe eAr{nup. Ey
araparAa uyhrrnn axaprurH xeMocrarAan Seprrtr onapar aBro-
MaTUK ToH3r{M onynyp. (Deprrrexrjopa xyrrypaHHx rarbrJrbrrnHu
xecrspoH SoroenexrpnK KaJroprrMerp 6r.rpaenrAupMeKne roH3r.rwro-
ueje uaul onyHyp (uroxru l0).

llurur ruyacH Kynrypa 6evepnaen uyhnr4en xe.ru6 eoroore-
Menro Ayluyp oe 6y 3aMaH uony.rrjacnjaHHn rarbrJrrrru r"ryejjen
eAr.rJrrp. Iaru-
aur jyxapu o-u-

AyrAa Ooroene-
MenrAoH xb.flsn
cr{rHaDra rntr{a
rryhnmlxux ax-
ua cyp'err a3a-
nHP, auraPH
onAyrEa H@ qO-

xaJrHp.

xynTyPanH MYhrr

Hacoc

ttr
HruHr r{aH6ej[

Irr6x6n 10. Typ6ncrarbrH cxeMflrlrK rypynyuy
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AHaepo6 @prueuracllja
Muxpoopraxlr3MJrop BacnTscrrro aflapbrJrau oKcr{,qrouMo-peAyK-

cuja npocecnopu eJreKTpoH (so ja hu4poxeH aror,ly) aKcerropyHyH
rtenuejunger acblrrH onapar yq rpyna 6eaynyp:

1. rene$$yc (aepo6 oxcr.rAaaurue) - aKceurop ponyHy
r*lo.nexyajap oKcrxeH ojxajup;

2. anaepoS oKcrrAnartrMa - aKcerrop ponyHy rejpn-ysnr
MaganoplrH (xrrrpar re cyaSaram 6upaeruue.nepuH) repxu6un4ern
oKcuxeH ojuajnp;

3. ruurupua - aKcerrop ponyHy y3Br{ MaAAonap ojxajup.
Te6uerqo jaju;rurrru aHaepo6 rpocecnsp xanr rocoppySarHHqa

renllltr ret6ur eArurup. Cya rrrehcya.napHHHH aJrHHMacH, uejne ae
ropoBosllH rypmyja rojyauacu, crurocyH hasnpaauuacrr, 6up uox
Y3Br,I Typluynap, aceToH, cIII/tpT aJlbrHMacbr, MeTaH rbrqrbrpMacbr Bg
c.-rur 6y flpocegropa Mr,rcaJr xocTopMoK onap.

Hzo +4H

+2H

TAPbIIIIIA
TvPIIryCv

+ KoA-SH
+

+4H
-KoA'SH

Ip0ru,I0H
rypruycy

Eru cnuPrn

T

IfiOIIPOUHJI
CNHPTH

*2tt l8r ryPruycy

DfPniycy
ACETOH

IIIexlu I l. Auaepo6
arbrHaH

Qrepr.reHracrrja 3aMaHbr rl]tpoy3yM rypujycyH,qaH
Qaj,qaau vehcyn.nap.

Axaepo6 npocecJrspnx 6uoxur,ljeBu MexaHH3MH xeHuru ejpenu.n-
Mrrm/Iup. Eyryn Mr{KpoopraHnsMnap yrryH yHrBepcan ycyn rnyKo-
3aHHH rJrHKoJrr{3 jo;ry r.ue ufipoysyM rypruycyHa reqap xara6o-
nH3Mo yrpaMucbrAup (uaxua ll).

Irrumrpua 3aMaHbr I ruoneryl rnyKo3aAaH 2 ruo.rrexya AT(D,
anaepo6 oKcr{nJraruMo 3aMaHbr uce 38 MoneKyn ATrD japanup.
Axaepo6 npocec HorE.rocHHAe vy3' l.r Mr,rrAapAa rrauxpo6 6uoxy-raacu,
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6ejy* Ml{rnapAa Hca uera6o.nuuep aMono KanHp. Cy6mparuH
rarpn6eH 97 7"-w r'rera6oalrraepe (r,rehcyna), 3|o-uce hyucjpa yuytt
Jra3HM oJraH eHepxnje venpurrup. fl,er"reln, aHaepo6 npocec aepo6a
nnc6eren opraHn3Ma rrox a3 coMopo Bepup. JIaxnH axaepo6 npocec ,

3aMaHbI qoxny M14rAap[a r'ryxreano rvrera6orrnrnapnn oMoJro

xoJrMacu xanr rocoppy$ar:u yuyu Sajaanbl Ma.uAorIepI{H aJIbIHMa-

cbrHa IMXaH Bepr{p.
AHaepo6 uopaHTnH japaaulr'lacHHAa aruaFHAaKH YcynnapAaH

ucrnSaAe eannup:
l. t'tyhnTqe hea.n oar"ryru oKcHKeHrr rajHarr'rar,ra toBMar Bo re3

cojyrnar;
2. naxyyru (hanacusrnrr) japaT r'rar;
3. unep'r rit3napH (COz , Hz , Nz) t"tyhure McxaHrKH ySypvax

(uyhurAexu oKcHxeHlt uHepT ra3napra esae errtaax);
4. uyhr,rra peayxcujaeaHqH Ma,[Aorlop (r,rytaruoH, rIIoFJIEKoJI

Typluycy, cHcreHH, ruoKap, Harpnyr'lhrgpocyasnt) oJI:lBe erMoK
(6y MaAAonopfiH oKcH,tIraulMoct't cejecxxAe ruyhut4err oKcI4xcH

cep$ oayxyp Bo aHaepo6 ruepaur japaHrrp);
5. rtlyhnre qoxry MlrnAapAa lrHoKyJ'ljar (hy,ecjparep) BepMaK

(axep npo4yceHr Saxy,r'rarnB aHaepo6qypca, oHyH excep hyuej-
paJ'ropr acaHJrr,rfna oKcHxeHn rtrernrtacejn6 aHacpo6 uopaHT japaaa-
par aHaepo6 $cpucHracnjaja xevr.rpaap);

6. rtryhuruH es.nyjyHy apTr,IpMar (es.ny r"ryhnrAo oKcHxeH r{orl{H

heln oayp);
7. rrryhura anacpo6 ne aepo6 opraHI,I3MJ'Iap Aaxl{x crMoK (acpo6

opraHr43MJrop oKcI{Kc}rH lraur.fi'.rcajapsK aHacpo6 uraparrr japaar'lp-
,rap).

AHaepoS Sepr"renraorja xon6a ne $epr"renrjop.napaa ($aclrrrerwr
oe Qaclr,rocr.ra) anapbr,'rbrp, aepo6 npocccaeH @apulr orapar a3
eHepxr4 cop$ eannrp (ae MHrAapAa vrcrrurrrK ajpr,l,'rr'lacu tlJro

ananAap onapar r"ryhnrn cojyrnar Be oHa hana (oxcuxen) ysypr'rex
ra,re6 onyHr*ryp).

MITKPODIIOJIO XH OEPM EHTACI,IJ A TT POCECJI E PHHAO
I,ICTHOAAE OJIYHAH TYPFYJIAP (OEPMEHTJOPJIAP)

Aepo6 $eprueuracuja npocecaepr{HAo l.rcrnclra.qa cAunoH rypry-
r'rilp CTcpH,lnnjuu r'ryharfuaeClr MorcoAltJ,'ro xrrn o;ry6 MCxilHrlKu
rapl,rru,utilpr,rqril Ba acp:rcrrja cflc'l'cMlt B:tcuTocura ro'nrrH onvHypritp.
Ec;ra ryprynapa $cpucnrjop,rap acju,rlrp. Oaxauu34e Ba xaplqAs
rtrnxpo6uo,roxnja couajcur y.{yH la6opaToprrja, japHrucenaje Bo
caHaje $cpr"rcHrjop,rapr,r Ncrehcflr cAHJrHp.

Jla6oparopuja $epr'renrioprapbr. AHKyM-2, AK-3, AK-10,
OC-s Ba Oy-6 MapKanril r,ryxralu(r haqn.nu ,ra6oparopxja
rpeplreHtjop"'rapr)r MsBrryiuyp. OcpmeHrjop cuauugprx ra64up,
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aruaru hllccecuuAe rblpbrru4u-
purrhr, jyxapula Hce MexaHHKr{
KonyKcoruyper jepaeurup (ure-
xwr l2l.

Jla6oparopuja Sepr,reHrjopaa -
pbrHHH heqMlr aAoreH l0 .t-e
r€Aap onyp.

Japurucexaje Be ja nHJror
ryprynapbr. flrurm ryprrapr,rHbrH
ryryMy aa6oparopuja Seprr,reur-
jopaapuna nuc6ereH 10-100 qe-
fu uox4yp. Oxaap aAoroH arua-
rbrAaKbr hucceaapqaH u6aperqnp:

l. cruunqpnK xeBAa;
2. aepacnja y.ryH Bepr.rnoH

hanann HoMJrernAHpoH 6ap6ar-
Jop;

3. hanauu rwuxpo6cya;raruAH-
paH $narp;

4. hasaHbrn BepHnMa cyp,e_
THHr{ erqoH poTaMeTp;

5. rypruy.nyry (pH) roH3uru
eAoH rypry;

TODYAAH

fAPDlUAblPbrqDl

IIIeKnn 12, (DepueurjopyH cxeMarltK
rypynyry.

h

6. ncxanrxrr KerryKceHAypffi;
7. uexanuxu rapbrruAbrpbrrrbr;
8. $epr'reHrjopy cojyaaH cy xejneju.
Myacnp @epr,,reHrjoprap u"rorarrn* nrrrp." nynryHyH (AH[)xeueju lrJro lAapa onyHypnap. AHII BacurocnJro eeprvreHrjoparoxyHMaAaH 6yryn Qnsuoloxl.l napaMeTpnep (rerrlneparyp, pH,nonyljacnja cHxJrHr.br, oKc[xeH ne c_v6crparHH M]rrAapH Bo c.)TeH3rrM cAnnup.
ceHaje rypFynnapbr. TcxnHxn nvpvJrvru nprHcr{rr,rHo Kopa 6y

Sepr*renrjop.nap yq rpvna ajpur_lHp:
l) ucxannxu rapbrruArrrprrqbrcu ne hasa y0ypyqycy onaHnap;
?l ::l.r.JoH aepacuja crcrcMr{Ho MaruK oraHnap;o) aepacuja japa4an hana u;re cojy.qy.lax 6cpre"'riop,,,ap.

--_l 
rpyn Sepvenrjopnap MaKcr{MyM 2qp 

"3,yryru' ron r*orr,scacoH artlun rypruyJrapu, aurn6norur, 6axrepr.r6a;;; _y6lrr;.p,y3Brr rypruynap Ba c. lrcrchcaaHH,qa ncru$uq" .qr.;pr;p],"'
. ExexropaapnrH (6yx.p .y"r".i'--N.nJ ,,urreiaH Hacoc) ror6lrmcajacuHqe rlr4a uyhHrrrm irrra_ruaje cophaTllnaa hy,{ejpanapxHuHxuruaguxH ro'MnH eAen cerh iaiaHup. s*" O*p".r,[],oirup(1000r*r3 heqrrt.ltt ) vqvH r{nx y\/ud\. ::^^,.,;;; ;,, ffi ffi Hffi ', r";:l.:I#J :i,;: .J 

il:[il#,T" "###
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rl

eAEJrMocr(Ho jna repr'lup. Exexmply rypFynapAax cexajege xexlrrtr

ucrn$aAe onyHMyP.

III rpyn ryprynap 100-200r'13 herruAe oly6, uepex uo'ltly;ratu
6uunpu.lttrecrttae uctn$aAe onyxaH rr'raja, ay'na'nu jeu xoncenrpa-

TH, Jrrr3[rHr{rr aJrHHMacH re 6e',gu axaepo6 Qepuentacujalapmt
xeAHrIrrrHAo (nuae ucrehcarH YqYH cycJIoHyH rblqrblpAurMaculrna)

ter6ur eAr{Jlrrp.

MI4KPOEITOJIOXTI C}IHTE3 MEhCYJIJIAPbIHbIH
NPEIIAPAT IIIEKJIHHAE AJIbIHMACbI

OepueHracuja xeqen Kyni'ypanbl ruehayl r"Iyxtealrs repxu6lu
(hyuejpe.rrep, 

"y6"rput, 
treta6oaur, ae c.) cncreM oay6, aAerex

tS'-ZOz7. rypy uerujo ManI'IKArlp. lypy uexuxnu 1'5%-qeH qox

oauaiair aJ 
-6rp 

huccecunn uera6onuraop romKuJI e4lrp' Eyna

cY3xac,qil cYsMa

raTbuauulpua
BA TA}TIEJIAHME

t

cycF.dalU&rPxa 4esmrerpacxja
(nap,ra;raaxa)

cerrpaQyra.rrauraupx a

IIIoKHT 13. Kyrrrypa.nrr ruyhnrqeH 6uocuHre, rrrehcyalapu
IUIHHMaCbIHbIH YMyMll cXeMH.

a.

t"i

KymypanH

Jahrryn

rmffi

6noxyua

{umpar

6roxyraa sYnam

!@

6soroxv
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xepo Ao uehcy;ryx rvrypexxe6 clcreMAeu ajpunuacu Bs reMn3Jrorr-
uecn 6np cHpa r{oruHJr}rKnopno 6auuqup.

Kfi.{uxr"roreKyJrny 6nocnnres uehcy.lurapnHu Myxrs.rrus ysru
he.u.ne4nvuaep Bacnrecrrs hyuejpenn napqanaMaAaH ajHpuar
MyMKyHAyp. Jyxcexuo.neKyrny hyuejpe4axrnu uera6o;ruraepn (sy-
nall:aap, HyKne[H Typuynapbl, floJr{caxapr{Anop, nurfiNtsp Be c.)
aJrMar yuyn hyuejpo AuBapbrHH [apqanaMar Jra3HtrrAtlp.

Mnxpo6uoaoxlr clrHTes rtrehcyrurapbr yq [peflapar rrreKJruuno
(urexna 13) amlxup:

l) Kynrypa uyhntnngexu 6uoxyrae Bo rrela6o.n" r.'ron torr
u6aper KoHceHTparnap ruoKnr4HAe (aunx rypuynapbr, Q;epuexiLwp,
Bl{TaMr.rrurep, anrz6uorKnap Bo 3ynarurapAax u6apar jeu xoncen-
rparaapu); ,

2\ cycy3naluAbrpbrnMbrrrr r"ruxpo6 hyuejpeaepun4en u6apar
6noxyrne Be napqaraHMbrru r*luxo6 hyuejpeaopunqen aJrurraH
3ynanlr KoHceHTpar (uepex6uurupMo Bo jeu uerce4ulre aJrurran
rrlaja xe6e-rrejlr KyrJrocu, ropuanrtlyn6rrrnorrrAHplrr.r[ Bo eHToMo[aro-
xeH rrpenapaTnap);

3) 
"oMr.r3JreHMlr[ 

hyuejpeqaxuan Be xapuqt,t uera6oauraep
(re6a6erAe, xuuja, jejuxrr.r ne jynxy;r canaje4a rar6ur onynaH
MaAAonsp).

KoucenrpauapHH zurhrHMacbr rexHoroxlr,{ehgrAoH rrox caAa
oay6, 6ejyr lrrrrca,uu caMopo heca6una 6aua xe;rnp.

hyuejpeqaxrrJrr{ Bo hyuejpexapuur Mera6oJrr{rnapuH aJrbrrrMa-
cblrrAa BaKyyM aJrrbru,qa 6yxaaan4upua, AoHAypMa, r{eKAypMa,
KplrcraJrnaruAHpMa, rypyrMa KyMr npoceorepAoH ncruQa4e eAr.rJrup.

MHKPODI,IOJIOXU PICTEhCAJIbIH
TyJIJIAHTbIC LI3 TExHO JIOKHJACbI

Muxpo6uoaoxu ucrehca.n nphcecuru{H eH xapaKTepuK r.reher-
neprruAon 6upiu onyH TyJrnaHrbilcus o.nuacur4p, IIIexu.n l3-ae
xocroplrnoH cxeMAe KOHCeHTparJrap Bo 6r.roxyraeHr.rH aJrbrHMacbr
Mehs ryruraHrhrcbr3 rexHonoxujaja ocacJraHbrp. Jlaxus reMu3
MgTa6on[TnapAoH n6apar npeuaparbrH r.rcTehcarbr 3aMaHbr ropK]r-
6uxqe y3Br{ Be rejpu-ysnn Maganap onaH r{EpKa6 cy.nap 

"""r"xonup. Bsre rcrehcaa fipocecnoprrHr{ hejara *eorpepxen ,.rr"
uen6eAe ucrehca.n4ax aJrbrHaH unpxa6 cynapbrH roMr.r3JroHMocrr
npoSler'lr he.n.n oaynuanHAbrp. .[uxep rape6aar, ucrehcal npoce-
curqe japanax onaBo Mera6oJrurJrapux rer6urn jonaapnnH ar.rrKap
erMoK nasHMAbrp. Mocorrox, Aspergillus r{EHcru xe6erex.nelAen
rr.IMoH Be uraKoH Typrtrynapbr aJrbrHAbrrAa r{oxny Mr{rApAa xeCeaex
KYrnocrr se $rarpar (rypury.nap ajpnr.n4nr4a.H coHpa) rynnaHbr-
nbipAu. Bup rox JrrrMoH rypruycy cunre3lrHAe lS0_- 200 *" .ypy
xe6e.nex Kyrnoct.t se 7000 a 

-6r.nrpar 
rynJraHrr,rcbr anbrHHp.
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Ke6gaex MrrTcerrHcr{Hux repxu6nHAo MI'IHepan Bo a3oTny MaAAOJIOp'

,*utrrr"p, Qeprraentlop, 3Ynan Bo 
. 
c' onMacbl oHAaH hejeanaap

vrrvH xeidulier.rru jer"r KITMII ucru$aAa errvreje r{MKaIr BepHp'

b*tputtn, 
-repxu6u 

[roKopnep' Y3BI rypmynap' B[raMuH Be

MHrrepzu elreMeHTnopAex u6aper,qlrp-' O, MrKpoopraHu3Mrop YqYE

rurjr"rerru ru4a uyhutu KrrMlr r'rctn$aAe onyHyp'

Ee;Ie ryJInaHTHcbr3 TexHoJloxu [pocecnop rtlnxpo6noaoxu

ar"*r" 6alura rvrehcya;rapuHblH aJIbrHMacHlIAa Aa ter6nr onyxyp'

+
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OEC}IJI IV

3YJIAJIII JEM MOhCYJIJIAPbIHbIH
EIOTEXHOJIOXU IIC TEhCAJIbI

Be oHyH 
""YffiIr"""r'rtf#S"rlr 

crrdKAc br

Fula npo6;rertln 6eurepnjjer rapurbrcbrH,qa AypaH eH na.lu6
npo6rrer'aaepaex 6upu4rap. luAaAa 3ynan rrarHurMaMa3nurbr opra-
Hrr3MnH euex ra6u;rnjjerrnn aruarH caJrup Be xecrarrfiKJropo rapruu
heccacrbrrunbr aprtlpbrp.

3yaa.nuu xej$ujjerrru onMacn oHy rsrrKun eAoH oBosonynuajau
aMrrH rypuyJrapblHHH repxn6u Ba Mr{rAapbrx4aH xejan acHJrHAHp.
Jlusmru, MeTlroHHH, lraoaejcuH, BaJrrrH, TpeoHr{H, Qexruraaanmr,
rpnnro@ax, rrejcun se h[crHAHH aMr,rH ryp[ynapbr HHcaH se hejnar
opraH[r3MHHAe cHHTe3 OnyHMaAbrrJrapbrHa xopo opraH[3Mo MyTnar
rHIa .HJro Aaxrur eAuJruprop. Onaapa enesoayxuajax aMlrH
rypuynapbr geiilnup.

3ylarrun 6uoaoxn xej$njjeruxnx rurjruerleHArrpMoK MsrcaAlrJro
aMrH rypruycy rrrKanacu ue ja cKopyHIaH (S) ncru6ano eArurlrp:

as=6.r0o%;

a - reArHr onyHan 3ynanAit, 6 - uyrauco yr{yH KerypynMyrrr
craHlapr 3ynanqa aMrrH rypruycynyH $auele MHTAapHHH xocroplrp.
Aycryp Bacr{rscr{Jro 3yran xejQujjeruHr{H arrrapbr Ayrur'recune ce6e6
oJraH aMrnH rypruycy ruyejjex e&wrrrp. Arrrnx rypruycy cKopynyn
100%-nen aruarbr oJrMacH 3ynanAa oHyH qarH[rMaAHrHHbr Kecro-
pup.

fu4a sa jer,raepun ocac 3yran r'ren6ejuxn raxDr, 6urxraepu
roruKrrJr e4Np. JIaruH TaxHJr 6urxruepnn4a 3ynannH Mr{rAapH a3
oJlMarna 6epa6ep, oHnapHH repru6nn4e 6np uox aMrrH TypruyJrapH,
nax ner6eAe SeHura.naHHH, TpeoHHH, rpnnro$an, naaun joqyp,
Jrrr3HHr.rHlrH M[rrAapbr uce OAO (unxu.[[cqe "FAO" - Food and
Agriculture organization - "ep3ar Bo KoHA receppyearu 16rrr-
xuaaru") eranoHyHa Huc6ereH rrox a3AHp (qeAner 2). OAO
eranoHy xejSNjjer.nu 3ynanAa aMr{H rypruynapHHbrrr "Bejuenxaar
op3ar Bo KoHA receppy$aru romKr{JrarH" repe$nH4ex 

"e6yaonyHMyrn MHrAapbrHbr xecropaH HopMaAHp.
Texu6nHqe xejQujjeran synan oraH mrAaJrap or, 6aanr, cyAre jyuypra xnrvru hejnaH MaHrueJrr{ lrehcylnap4up (qeqsea 3).

hejnaHga;rur'H lrHTeHcHB HHKHrrra$u nax ner6en" hejranaapHn
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xejQnjje,rau jer"rae re'unri onyrrMacblnAaH acrwnHp. hejnaxu
jeuaeprn excepujjeruHAo synanHu MnrAapbr a3 oJrMaryra 6epa6ep
heu Ae aluaru xejSujjerrruaup.

Myxmane MoHruerr, aynarrnap*a, ,JiI""' ''
-JIE

AEIII-aa hejaanu jeulepr.rn xejSajjernxn jyxcearuoK Morco-
Aruro oruapa coja 6urxucuxqen haerlpJraHMlrm yH onaBo etrHnup
xu, 6y la Ar'repuxaqa coja 6euepmuecfi yqyH reSrs EoaHTnHr{H
qox snBeprutrrr,r orrMacn uae 6arauAup. Eup cupa lep6 enKonep]r
ue Jauorurja AEIII cojacbrHAaH ucmsaqe eAnpnop.

Myejjeu eAuJrMr{rrvlup xu, hejnaHJrapbrH jer*l pacnouyHa Mr.rKpo-
opnalrrrsMJropAoH anbrHax 6uoxyr.re oJraBo erArrK,qo orurapHH 3yn:Ma
o.naH roJreSarbr eAoxnnlrp.

Muxpo6 3ynarunuH xcrehca.nrr IrrJrr{M se hara ruopar{TnrrloH
acbrJrH oauajan, xeHurq exnn cahelepu rele6 ernejen, jyrcex
cyp'eue ne Sacrurecn3 xeAoH npocecAlrp. MnxpooprauH3MnopuH
mqanaHMa rururep[, nen repxn6naprrHuH uyxrenusnnju coMopen]r
xaMMan Ba rpoAyceHr ceuueje HMKaH Bepr{p. Murpo6 3ynannapu
aMlrH rypruynapHHbrH repxn6uue xepo 6up-6upunqeu xejnu
$epr.rennp. Tepxr6nule jyxcex MHrAapAa lust41 onaH 3ynaJra ruiia

3v.naanao
Ar"rnn

ryptEynapbr
oAo
eTa-

HOJry

6y"-
AA

coja rojyr
tv'

MyPra
cbr

uaia
xe6b-
rejn

Ku0
xooe-
aeju

6ax-
reprja

rejcnn .

nso.uejcrn

BAJITTH

JIII3I{H

MSTI{OIIUH

Sennaa-
JIAEIIH

"peoHrrH

hucrnArax

rpr{II-
r@au

4,8

4,2

4,2

4,2

2,2

2 8

2,9

2,9

I1,4

.2,0

2,7

7,4

5,6

0,9

7,7

7,4

7,3

6,4

3,1

5 8

5,1

1,6

2,4

7,1

5,5

6,1

6,8

1,7

4 2

2,0

4,2

l14

6,3

3,4

5,0

4,4

2,2

2,9

3,6

5,3

5;9

6,7

4,5

6,5

1,9

L,2

3,9

416
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xe6a.ner.nepuHAo pacT KeJrrrHrrp, JTaKHH oHJrapAa KyKypAny aMr{H
rypuynapu (cucrelur, uerlroxuu) qy3'[ MurAapAaADrp.

-rlo.qsea 3
M yxre;rra@ r*lehcyaaapAa

MOhCYJI SYJIAJI . %
gT

6aaur

jyruypra

cYq

IIeHAr{p

rapa qepoK

AYJY

HoxyA

coja

raproS

6yrsa

r'aaja xe6enejn

6axrepujaaap

xn$ xe5alaju

6asrrunx xo6a-
noKJrep

xnoperura
(iocyu)

L8-22
t7-22
l3

3,5

20-36
7,8

8,0

26

45

1,5 - 2,0

8-12
30-60
30-83
20-50
20-39
40-60

tle4nea 4
MyxreanQ MoHrueJrrr 3ynarurapAa KyKypAny aMrrn

-JTO

iIt

3v4444apArrlun

rypIIIycy oAo
eTaJroHy

xy0 xe-
oenoJH 6axrepuja

tvryrja 1e-
oanoJH

. rojyr
JyMypra-

CH

Cucreun 2,0 2,9-3,5 0,6 0r4 2,4

METHOHHH 2,2 2,0-2,9 1,7-2,0 t,2-1,6 3,1
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IIIexu.lt 14. MuxpoS 3YJlanbt nJIt,trlMAcblllAil rtc-rur{raAc

oJryHall cy6crparnap (xavnal'nap)'
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Ey uehe,r4ex 6axrepuja ae xr$ xe6eaejr 6noxyr.neourAo onax
sylraJmap OAO HopuacHua nncSeren yjryx xemrp (qeABor 4).
Enoxuujenr xaccoJroptrHo xepo xe6eaex 3yniurH hejnanr 3yniua
Aaha oxmapqup.

Muxpo6noaoxuja cenajecuHro jeu eyla.mr aJrrrEriracnuAa ocacoH
Candida qnncrr uaja xe6a.nax;rop[H.qoH ucnr@4e eArllrrlp (mexna
l4).

Ouaaprn mqa xeifrrjjern xurrljeun rexu6aepune xepo re'jun
oryryp. Maja xe6eaeju hy.rejpecurun repxn6unge 50-60%
3yJrarurap,' 25-26% Hyxrreorunrep, 2-3/" jaraap, 9-12% xap6o-
hr'rgparrap (ruexep.nep), BlrraMrHJrep (rnauun, pn@.lannH, rrp[-
AoKcrrH, HrrxornH Typruycy, [poBrrraMr{H n, se C), Mr{Hepan
eJreMenTnop (K, Mg, Ca, S, P, Fe, Zn, B Bo c.) BapAHp. ,[,eue.nu,
uaja xe6ereju hyvejpecnnux acac xycycrjjenn rrrjuerurx mqa
MaAAonop[ HJro 3oHxr{H onMacbrAbrp. Esrra uaja xede.4sjr{ Kyrnocrr
uHcafl re hejraH opraHH3Mn rapesruqen acan uenrttlcoHrurr.lp Bo
raM 3opopcrr3Ar{p. 0.5 rr uaja xedeaeju xyraecn I, e<r roso ern,
33 eaoa mjyr jyrrrygracH Bo ja 4.1 rr r{HoK cyAyH\r oBo3 eArrp.
Eyua xepe Ao oHy hejnax Bo rylunaprln jer'l pacuoHyHa oJraBo
eArrpnop.

Jeu uerroAu.ne uctu$aAe oJryHaH lr uaja xe6eaeju oJraBo
onapar 400-800 Kr AupH qoKurrr{ AoHy3 srn Bo ja 1200 - 2500
xr rojyr orr.r aJrbrHMacu, 3,5 - 5,0 r raxuJra EHaor onyHMacuxa
I,IMKaH japaAHp. Jeru pacuonyna ejnu 3aMaHAa Jrlr3r{H, B[TaM]rH Be
antu6uoruxlep eJraBe erAr{K.(a uehcya4apaun 2 qosoleu qox
agrHp. Eypaqan 6ele rrorllr{o qHxapMar onap KH, jeu K}rM}r
syna;l-BfiTauuH rapHrtrHrHHAaH ncruSaAa eArurMocu laha 6ejyx
rrrTrrcaAH coMspo Bepfip.

Jer'rux tepxu6xnqe aMHH rypruynapH Be BuTaM[HJropHH
MHrAapH uyejjex HopMaAa onManHAHp. 100 r xaM synanAa aMnH
TypmynapHHHH HopMan Mr{rAapb[ KecroprdnoH qsKHAo onManHAHp:
JrlIBnH - 5,6 r, MeT[oHr{H + cucrenH - 3-4 r, rpnnm$ax - 1,2
- 2,O r', JrejclrH - 4-7 r, usoaejcraln - 3-4 r, QenuaaaaHr{H +
Tr.rpo3uH - 4-6'r, TpeoHr{rr - 3 r, BaJr}rH - 3,5 r, hnctnqrur -
1,5-2,0 r. 3yaa.n,qa MsrHoHr.rH, rpunroSan re SeHuaa.nanlrHr{H
Mr,rrAapbr HopMaAaH aprur onAyrAa hejnaxaapa 3opspnu ro'cllp
KecTopllp.

I r rypy jer'l,qe uutaMnHnopAoH Br - I ,2-2,0 vrr, 92 - 2,4
lrr, 83 - 10-15 ur, 86 - 2,0-4,0 ur, Bl2 - 30-60 Mr, HrrKorrru
rypruycy - 15-30 ur, K - 0,5-1,0 Mr-AaH qox onManHAbrp.

Jer*r syaa.nu anHHMacHnAa 6Nphyrrejpe;r u C hlor el la jocynyrrlax
4a nmn@aqa eAr{nnp (uaxua 15).

X.nopenaa hyuejpecux ns 40-60Y. -Hr{ 3ynaJr, I S % -nln BlraMr{H-
nop Bo 6arura Quanonoxu aKTr{B MaAAonop rorrrKrur eAHp.
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- Iloxrur 15. JocyH xy'r:IecnHuH iulblnMa so nctl@Ae oJlyuMacbt

YcyJUrapH'

Os6exlcrarAa xJIopeJUIaAaH aJrHHaH 3YnaJI-BlIraMuIrJIIr 6uoKYTno

*", o"p""" hejuirnapun (r'recelen'- caMypyH) j:y".T" eJraBo

;;"p, "rrrrr"r" 
hejaannap carJraM fjvivn se xej$ujjerJlu xo3

aJrHHHp. Ky;uru MurAapAa xJroperuIa 6euepr'rex-yuyH 6ejyx cethe

*urr*'urr" cy rrereellpn terre6 onyHyp xu' 6y Aa xJropeJIJlaAaH

jeu alrrxuacuru xelrn rrerrlxJroruAupl'rp' 
-.^i^ ooRagexoc.rosaxnjaAa-xol6acaja enane onylrMar YqYH Maja xe6eaejr

3yJraJrHrrHH aJrHHMacH re ucrnsaAe eAnJrMOCrl', Hxxu'ntepeqe

Fusarium Sto irri-ii^ xe6elejllruoH n{Aa xnr'ru unle 30-60

Mr{H TOH 3Ynan cr{HTe3rr rexxo'noxujacu haauplanuuuAHp'

ABIII-qa rlrAa MoncoAI'IJIa Maja xe6elexrrepl{Hu MerI{Jl cnrrprnHAo

6euepeper 3Ynan arlMar Ycyny uuuIoHMI{IuAup' heur'rn 1500 a

o"u" O"ot""tjopnapAa HJ, Lps"xqe 70 r ayla;I uc-rehcaa onyHyp'

Pyiujaaa erI{JI cnrprrHro 6e'{epraaex uaja xe6eaexlep}rlrAeH

<so"iiii"iy""t> ja.nxns uepex6nurnpMoAo ucruSaAe eArurrp'

Eyrxa uepejune 1,5% rypy uaja-re6e.lejl{ KYrnscn €JraBo erArKno

oxyrr rtrAanorr" *i16riiiJ"" i,5 qs$o aptHp' Be'au enxeaepge

rr'raaia crurpynuxa jocynynyn sYnaJlbr enaBs eAlrJIIrp'" 
Maja ie6erle;N- 6noxyraecungeix ajpu;rr*rnm 3YnanAaH rEAa

*"rr, "rn*r$ane- erMoK Aaha MsrcoAsyjryuryp' Byttylt YTIYH

hyuejpeaepu napuanajnp Bo 3YnaJIbI rcy Bacnrocnae excrpaxcuja

"*pir-"p 
iajupup.rrap). ivleh;ryua 50%-e rcAop SYnal re xejln

MilrAapAa HyKnelIH ryprynapH' JIrrrrrAJIop Bo c' onyp' Ilyxlenn
rypmynapH"t "up"i'i'i" 

y'y' rueh;ryaa HyxJrea3a Se.pruentu

oJIaBo eAr{JrHp' nffIUAnOp rr3orlporaHonyH xer'rajrure ajpbl'nup'
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i
Melr.rry;rta rruraH 3ynana jarcus cyA Bo ia l8/o-nu KaBeuH rueturyrry
eJIaBe onyHyp. 3yaa.n .rorqypynMexae uehaylaax ajpunHp Bs

rypyAynyp. Eerre ayaaau rrrehcyayn repxu6rr 81,5% 3yJruutap,
1,8/o uyx.terrH rypruynapu Bo 3,lYo ntrrruwopAea n6aper o.nyp.

HEOT NAPAO}THJIEPH. CNNPTJIEP BE TA3 MAAAENEPI4HAEH
MIIKPOEHOJIOXH SYJIAJI AJIbIHMACbI

Jer"ru eaeeeAon 3yJranrr 6noxyrleaeplrH :urHHMacHHAa ucrusaqe
eArurorr cy6crpara reyna$ur onapar oruapa rexxuKrr aAnap
BeprarrMr{nrArp. flapa@nruropAorr anHHaH jeu eynaau rranprrr, ersJr
crllrpTrrlrAeH dlunan eIIprlH, MEruJr crrllpruHneH aJrHrraH MerlptrH,
re6uu Merax ra3HHAaH iurHHaH xarrplln Bo c. aAn4rrHp.

Enphyuejpearr Muxpoopmnr.r3MJropAoH (uaja xe6o.neju ne 6axre-
pnjarapqax) spaJrn jerr uehcy;ry anErHMa rexnoloruljacnrrHx
yMyMr[ cxeMrr ItroKtrJI 16-aa sepruMr{rrr[Ep.

IIIexua, 16, 3yaa.nn jerr.r rrlohcyay aJrbrHMacbr rexno.noxr.rjacurusnr

YMyMH CXeMI:

| - tl.l.pa uyhxrunr,rr hasuplauuacu;
2 - rrl.4a rryhrrrHuu crepflnrco oryHMacu;
3 - cy Eacrrecruro $epuexrjopyu cojy,qyanacr,r;
4 - ilepueurjopa uypyrrarr haaa;

5 - hasanbr creprurn3o egon Suarp;
6 - Sepr.reurjop;
7 - 6uoxyrnoHuu cenaparopga ajpsrlruacur;
8 - 6noxyr.nenNu ceatprr$yna ruro qeKAypynMocu;

9 - 6noryrneHuH rypyAynMacbri
l0 - hasurp jer.r r-rehcyay.
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haaHpnanu6 crepu;ruso onylrMylu rnAa myhuru $epuentjopa
Aaxrlr eArurrrp. Oepr'rextjop cy xejnejn u.ne cojyly.nyp, aurarbrAaH

oHa uuxpo6cysaarrrl{f,rpbrJlMbllu hasa y$ypynyp. @epr'lexracllja
rygrapAHrAaH coHpa'6noxytne oBBerrra ceraparopAa, coHpa rlco
cenrpnsyra BacrrrocnJra ajpuru6 qeKAYpYnYp. A.nunt'ruru 6roxytae
rypyAynapar ra6rraurAupbrrlup.

Hopnaa [apaOI{HJIep.qeH aJIbrHaH
SYJraJrr{ 6uoxyrae

Pyc uurrrMrr Taycon uJtK AoSo onapar KecropMrlmAr{P Ktr,

Candida qnHclu uaja xeSelex"repu neQr4en aJIHHaH HopMan

napaQnu.nepu acaH MeHrrMcejupaep (rueru.r l4).
Cenaje unrjacux4a jeu MarcoArna napa$ururep4ax uaja

xe6e;reju Kyrnacr aJrHHMacbI H..[.HepycaJIHMcKH, f.K.Cxpja6un
Be orurapux aMoKAarruapH repe$unqen ejpenulunru Bo rpaKrHKI{
onapar hejara KerruprurMuruArrp. Ey ycyrna aJIbIHaH 6uoxytleqe
synanAaH 6amra qoxny MHrAapAa BETaMHHJIop onAyryHAau 3ynan-
BHraMuH Korrcenrparn (3BK) a[naHbrp. Pycnjaaa 3BK ucrehcaa
eAeE rrJrK gasoq 1973-try HJtga uctu$a4eje BeprurMl{rlrAup. heurur
gaBoA rurro 70 uun mx 3BK ncrehcal srMeK KyrIyHo ManHIqI{p.
Frasupqa opaqa hep Hn I uu.njox ron 3BK rcrehcar e+nJlr.p.
I{crehca.n npocecrrrAe hedr'ru 100-1000 n oraH @epuenrjoprapAax
ncrnQage e4lz,nup. l98l-uu rurIeH Pyuuxujaaa Aa 3BK ucrehca-
.runa 6auaaHMnrrrrHp Bo r{nAo 60 usx rou uehcyl anHHHp.
Pycnja 3BK ucrehca:rH y3po ayHjaqa 6npuu,ru jepn rytyp. He$nuH
ToApurroH ryKoHMecr{ fino onar€Aap onapar napa$un ehtujarunun
a3aJrMacH uarrpun ucrehcaaunhrx xeH]rrrurouA[prurMocr{Ho }rMKaH
BepMHp KH, HorrrqoAe jexu xaMMarHH axrapnnMacu releS onyHyp.

Metru Be erlrJr cnuprJrepuHAeH aJrbrHaH
sYnanH 6noxyrne

Merrur Bo eru.ll crruprnopr (ueraxo.n se eraxoa) 3BK-Hrul
iuIHHMaCH YTIYH onBepulurH xaMMannapAHp (ruaru.n l4).'Maja
xe6enex;repu 6y cnnpraopll acaxJrHrra Morrr{Mcoju6 uox;ry MHrAap-

Aa 6uoxyus oMero Kernpupnap
Baxrepujaaap Ao cnrprnopil acaHJrurna uenurucejuprep. Hnx-

rurrepgAo jeu uerce4u.rro MeTrur cnuprr{HAe 6euepruren 6axrepnja-
nap KyrnocrrHAoH iucrsSaqe eAruruD ne Sepr*leuracuja npocecfl
AyHjaAa en xehenx cajnrlan 5600 a ha,'rr'{rn Qepr*rcHrjopnapaa
anaphrJrblp.
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Merau ne hnApoxeH raaJrapbrH.qaH aJrbrHaH
oynaalr 6uorytae

. Merax Be hugpoxex ra3napbr ceMoponfi cy6crpar.nap xnrrru
jaanus 6axreprja;rap rcpe@unqex MenrrMcoxrurr{p (mexrryr L4r.
Pseudomonas {HHcJrrr 6axrepnja;rapun xeuejn ruro rasrrroKfiJrJrrr
xap6ohlrgpoxeHJrop, o uyMnoAon ueranla, 3ynanr 6uoxyr.ne
aJrHrrMachr rroxAau ue'ayu4yp (uexua lZ).

_qeBPxtxa

l(yrryPrrsP

rlrgKrur 17, Mer.au ra3brHAAH ay.naau 6lroxyrJro aJrbrnMacbrHbrx
rvyxreare jo.naapur,

By ycyaaa aJrHHaH syJran HopMan napaSnnaep4eH aJrHHaH
3Ynana nnc6ereH rrox y,{ya 6arrta *eanp. ANxep repe@4en,
lapaorrHnapAoH BynaJr aJrHHapKoH 6eusuurpen KHMH xoHcepoxeH
rapblruurnap, qoxJry HyKneornAnop sMono xe.lrqujn haaqa, MeraH_
4aH aJrbrHaH 3ynanAa 6y rapbrrrrbrurap onMyp. Eeas synann
6uoryrnenu eJraBo reMtleaeMeK reae6 oayrMyp Bo oHyH ropKr{_
6r*ue 6yryx sBo3 oJryHMajan arurH rypuynap BapAHp. pycujaqa
6y ycyrura jer'r aynaau aJrbrHMacHrro* 

-6rore**o.rroxujacu 
rraJfr-

jlr1TfTrp- ne hejara KerrupuJrrrp. Jlaxnn reja errrrex Jra3HMAbrp
KH, o€'soH OaKTepujaHbrx hyuejpe AnBapbrrr4a p_oxcxjar ryprlycy,
cl-auun TypfiynapH, qox3eHur{pnH y3Brr rypEyrap Kr{Mr{ 3epopnu
MaAAOnep ToruraHHp.

.^^^Yor:*Irjap huapoxeHn oKcHAJrorrrAHpMsKJro anHHaH eHepxr
necaouHa o[ocHHTe3 flpocecJropu anapaH MuKpoopraHusrrr.rep huq_poxen 6a-xrepujanapn4rup \Hydrogeni*ona, 

-eutiopha, 
H. 

- 

panto_
lropha, H. facilis se c.). Ounap huqpoxexu, oKc,AnoruMoclrHl€r,
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aJrHHaH exepx[ heca6una COz - Hr{ MoHI,IMcejn6 ysru MaAAgnsp
crrHres eAlrpnop:

Hz + Oz + COz = HzO + lCHzOln

huApoxen 6axrepnjaaapu BacHrocHJIo aJIEHaH 3Ynanu KYTno
Merarr ra3brrrraH aJrbIHaH 6noxytae KT,IME yqy3 6aura xennp ne
r'aaja xo6aaejuxlen arHHaH 3BK-Hu raM oBo3 egnp. flpocecun
uexQn qoheru oHAaH n6apsr4up xn, hrgpoxeH ra3HHHH aJrHrrMacH

rrpocecnrle AeM ra3bl (CO) er"rene xonup. huqpoxex uenuucejen
6axrepujanaphrrr eKcsprjjeru yuyn AeM ra3H KocKrIH aehepqup.

haarrpqa 6y r"rerce4rra rctu@4e oJryHaH r'loaexyajap hugpoxeH
cyjy .enexrpolx3 Be ja 6uo$oronll3o yrparMaula aJrHHHp.

EI,ITKI{ CYBCTPATJIAPhIHAAH M}TKPOE 3YJIAJIbI IIJIE
3OHKI'IH JEM MOTICyJIJIAPbIHbIH AJIbIHMACbI

hasblpna re6nu copBoTnop ehrujarnnuH a3aJIMacH ne janauar
6ehpanu japanr'.racu rrJra onarcAap onapar 6urxn ryJIJIaHrbIJIapbIH-

Aax (rarblurapurgau) KeHurrr ncru@a4e eAlrJlMocu rapruuja MancsA

rojynuyuqyp.
Jep ysepunge hep wt 2.109 rox 6urxu raJIHrH roIUIaHHp.

Toxqe Arpona4a AoHJTH 6urxurapAex r*lehcyl juru;rqxr4aH coHpa
tl.llae 10O r',ruljon roH KyJrour nctu$a4ecu3 ranEp re jan4mprrlup.
Aaep6ajuax4a hep ua 2 r'rr.rtjoH ToH nau6rm 6utxucnnxn xoBAocH,
I rvrrnjox roHa ftrAep y3YMyH 6yAar'ra '{erlnspil Bo qeqacll, rroxny

M[rAapAa 6amra 6lrrxlr rarHrJrapbl roruraHbrp.
Enrxn rynJrarrrbrnapblxtrH 40-50/r-nn ceruIyJrosa, 20-35Y. -nu

Jrr{mrRH, 20-30Y"-sn heuncerayrosa xurax re6uil uonflMepnep,
2,5/"-e rBAepHHrr 3ynannap reuKun eArrp. hejnan uo'AecunAo t
[onucaxapr{AJr0p[H rrox rreTr{H MgHI{McoHrrJIMocH, JrurHlrHI{H AeMoK
oJrap Krr, he.r hern oJrMaMacb[, ejxu aauan4a gynanrru MI{rAapbIHHH
xejau auarbr oJrMacbr 6y 6nrxu ranrmnapblHHu jeu KrrMI{
ncrn$aqeje japapcus oJrAyryHy xecropr{p.

MuxpooprarurgMJropr{H xerrrejr wrc re6uu flonlrMepnepu flapqa-
JraMarna 6urxn riurbrurapuHH 3ynaJr, jar, BrtTaMuHJrop Ba 6.

$ai4a.nu MaAAonspno 3oHxrrH jer*re r{eBupMoK MyMKyHAyp. Ey
Manco4rro 6utxu raJrHUrapHHH auapbrAaKH ycyprapna Qepuenra-
cujaja yrpaAhrpnap:

1. geprx $epuenracuja;
2. QeprtlenrarlrB cHJrocJIaruAbIpMa;
3. 6epx Qaeaabr $epr"renracuja.
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Enrxu naJrbrrJrapbrHbrH MuKpoopnaHr,roMnep
BacuTecrne AeplrH $epueHracujacrr

Teprn6ux4e rruruacra o;rax 6nrrn cy6crparaapbrunaH synantt
jeu amrrar yqyH HHruacrauennr,rcejeu uaja ne ja xus xe6eaex-
nop[rrAaH ncru$a4e eAwrvtp. Kapro$, MaH[roK, 6anan, rapruAaJrbr
Kr.rMH HrrrracraJrbr cy6crparaapH gorpaju6 Aypy rHAa uyhuru oaan
@epr'renrjop;rapa ror(yp Be 6y uyhur4e Candida, Fusarium,
Chrysosporium, Aspergillus, Myrothecium Bs c. quHqnu xe,6e-
noKneprrH nyr"rajenqeaepn 6euepra.nup. Ey ycyrura aaHnaa jeu
uehcynyn4a 20Y"-a rnAsp 3ynan oayp. MuxpocKonnK xe6eleuepu
Huuracr:ur*.r cy6crparqa 6euepuexaa I4uxuaropeqo 3aBoA uurjacnn-
Aa uJrno 50 rcx jer,,r rrrehcyay anErHbrp.

Tepxn6nx4e ceJrJryno3a oaaH 6nrxu cy6crparaapuHu (oAyHvar,
caMaH, xynoru Bs 6aura KoHA receppySaru 6nrxu.repnnuH
raluraapn) ucruSa4e onyHMacbr yrryH cenryno3aHu napualajax
MuKpoopHraHngMJrop rer6nr eAr{.Jrr{p. Jlaxun 6y cy6ctparnapAa rrox
rIgrHH [apqanaxaH apoMarrK re6uerlu JrrrrHHH[rH oJrMacbr Bo
ceJrnyno3aHurr @xanxr.r rypyny[yrryH uypexxe6.nujra oHJrapbrH
MuKpoopraHHgMrep repeQunqen MoHlrMcgHrurMecrrHrr xej.nu uerun-
nsurqrpHp. 9ernnaujun apaAaH rannbrprilJrMacn yqyH cy6crparnapm
ra6arua4aH HrrureMoK nagHMAbrp. Byny rrrexanuxu- (oiu6 To3
ha.nrua caJrMagra), Sueuxu (uya;ranqupMarna) Bo xnujeru
(rsaeru Bo Typuynapux re'cupu utol auwutapnn re'cupu aJrrbrlrra
eAlrpnop, HortlrdoAo 6urxr roxyHMacbrHHrr crpyKrypy no3ynyp Be
cennYnoSa MoHrrMcoHHJrMOClrHO MaHe oJraH JrHrHrrH flapqanaHbrp.

Kaxaga anlrMJropu r€JIgBr{ r{Jrg r{rrrJroHuuru 6urxrr rynnaHTr{-
napbr onaH Aypy rlua uyhururga Chaetomium cellulolyticum
xe6eaejrxn jerurrrAupuex.ne rapxu6u 12-14/" syJraJr, SSojo cata
IIroKop rc l0% nurrlnop (jar) u6aper jerrl rtaehcyny aurMnrrurap.
3yaaarm tepxu6zxu 6.8% rrursytt, 2.66/o r"reruoHux+crcruH 86
6.1/o_rpeorurH Kr,rMH aBo3oJryHMa3 aMrrH Typuynapu rorrrKuJr eArrp
KH, 6y la rrlehcyayn jeru MorEeAHJro ,crndiaae yuyn japapan
oJuyryHy xocToprp.

AEIII anmffrop repr"roxroljeau luura ErrureHrurMuru ruaKsp
raMHrrrDr rreuocmqo c ellulomonas uda 6axrepujacH jemruaupr*rex.ne
tepxn6rrrqe 15 - 20% uuxpoS 3yn:urbr -ra" ,"lrcy, aJrMHrruap.

Erarxn uehcy;urapuH'H gBBoJrrroAeH r{rruraHr.urMgcr{Hr{rr A}rKop
Ycyny ceJrnyno3aHbrH MHHepan rypuynapaa 1u zson) caAe ilre_
Kopnopo reqep hH,qpoarr3 oJryHMaclrAbrp. hexcosa.nap+[eHro3anap
rapHrtrHrbrHAax u6aper 6eae huAponusarAa canditti utilis uaji
xe6enejumr jerr,tur4rrpl,rexae Pycuja4a 30-.ry rurnopAoH un4ujeqex
gylaanw jeu r'lehcy.ny anltHup. By ucrehcaJr npocecr.rHux ruyc6er
ueheru oHAaH u6aper4up KH, ryKaHMa;.lri errrKu cy6crparaapuxa
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Ilcf,nHaA eAHnrp. Jlaxuu 6utxn rynnaHTbLIIapbIHHH junuau6
huqpo;rua 3aBogapblHa AarIrHHMacu. hu4po.rIu3 npocecu Bo oHyH

nejrpa.nnauabrpf,rnMacn qox 6aha 6arua xeaup. Oua xepe le 6y
3aBoAJrap KurrrrK uurjacau o.ny6 qox a3 ncrchcaa xYqYHo

ManuxAHpnop.

Eutxu cy6ctpaurapblHblH 6epx Sasalrr
QepueHracHjacbl

Eepx Sasaar,r $epr'rexracujaaa aroKcl{xeH xrr$ ne araqqYpYAoH

6aeuAruu xe6eaerurapAen ncrnsaAa eAunup. Eutxu cy6c'rpataaprr
xHpAa AorpalrHJrrrp, 50-60%-e IBAep HoMnoIUAI{punrp re $ea;r
xe6eaex xynrypacH u.ne joayx4ypynyp. KeSalax noJll{caxapr p.:r,eprr

(celayaoea ne helrnce.nayloaa), JII{rHHH}I napuaaaju6 qoxanHp Ba

es 6noxyrnecil ws 6nrxn MarepHanHHbt 3gHxr{HrleuJAl{pnp' A;luxan
rraehcya hejuaxn jeu pacuoHyHa aJIaBa onyHManna nctn$a,(a
eAunnp.

Eepx QasaaH Sepuentacnja r"ruxpo6nolornja,qa heu 4e jexu
ycyn tejxrunp. OnAax Ysar [Ilepr Bo hnnA-9nHAo MI{JInH
jeuex;repun haaupranruacbrHAa ft)ArrM AeBpnopAeH 6epn uctuSaqe
eAurup. Mecerex, janoxlap Aspergillus ory2s" xe6e.nejnHu
HowrsruAuprurMr{rtr Ayjyqa 6eqapr'rarla Aaha r€A[MAaH "KoA3H"

apu uehcyn anHpnap. XX ocpnH 50-qr urrepuHAoH 6apu 6y
ycynna AEUI-qa re 6up uox Aepona enKonopnx,qa r',ryxrenn$

$epr"rexr npenaparnapbr anbrHhtp

Con 10-15 Hn op3rHAe 6eqfi Qaaaru $epuexracnjaAaH KeHI,Itu

rmrr$a4e e4wmp Ey hep urFjAoH anBo.rr aurarHAatxbl luagrnapno
onafoAapAHp: ,

l. 6nrxu cy6crparaapH cyAa henn oarrraAblrnapbl YqYH Aypy
rrAa uyhnruHge OeptreHracnja ttpocecuHn xejlN uetnnnauAupup;

2. Aypy ru,qa uyhnrfiHAa KeAoH $epr'leHracrja 6apr. $asaau
$epuenracujaja nrc6eroH qox oMoK Bo eHepxn rene6 exup;

3. 6a'su uera6oanr.nop Be @eprvreHrrep 6apx Sasa;ru $epr'leH-
racnja uopanrr{HAo naha 6ejyr Mr.rrAapAa cuxre3 onyHyp.

Hlruracra repxu6l*r 6nrxu raJrbrrurapbrHga Aspergillus niger
-N re r'raja xeSeaexlepunu 25 xyH op3HHAe 6euepr'aexle l7-20o/",
Fusarium, Acremonium, Allcscheria 'rrHcru xo6eaax;replr Ko-
noKAo Ba caMaHAa 6euepuexae 16-22% 3ynanna 3oHKHH jer"r

uehcyaaapu aJrbrHMHurAbrp.
KuO xe6elex.repu 6uxuHuH ocac r:apxu6 huccecn oJraH

nHrnocennyno3a KoMnJreKcrrHH TaM napva.naja 6u,rr*rnpaap. By
Menco4rra araqqypyAon 6azu\ulu (Panus, Plcur<tttts, Coriolus,
Bjerkandera, Fomcs Ba c. qrrHcrr) xo6eaax,ropAoH, aahl qorpycy,
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6asu4uru xe6eaexlepun rrrejae qrlcuMrrnKropuHAeH ToMH3 MHTce-
iltnra Kytrypa :urtrHup Be M[KpocKonux xe6eaoK Kr{M}r ncrr@aqe
eAnmp. Ey xe6enex.nap xuS xe6elexleplrHAoH @prae onapar
non[caxap[Arrgpno janauru Jrr{rn}rHn Ae acaxnHrna napua.najupaa p.

Yrtryunjjer.ne, araqqypyAex 6aanauln (ron) xe6enexaepuxAoH
unxpo6nonoxu rexnoaoxuja4a ucrxQaxe oJIyHMacHHHn 6aurra
MnKlxrcpranrr3Mnspg xuc6erex 6up vox ycryn vehernopil BapAHp.

l. Arauvypy4en 6ala4uJrfi xe6a.nexaep xeHl{u qeurAru
cnecu$nx (ce.uryaosa, KcHJraHa3a, neKTHHa3a, aIi{HJIa3a, oKcrAa3a-
nap Bo c.) $eprueHTJrop cnHre3 srMoK ra6x;rujjeruHo ManrKAnpnop
xu, 6y Aa oHnapa qoxKoMuoHeHTr[ Bs nypexxe6 rypynyurny 6nrxn
TOXyManapHHH napq:rnaMaPa HMKaH Beplrp.

2. Basn4u:nn xeSeaex.nep $epuexracujaun uox rypru (pH=3-5)
r"ryhurqe anapa 6nnupaap Ku, Hor[rroAa KeHap unxpo6uota rae
joayxna ehruuaau xej.nx asarup.

3. Bnoxyrnonop[rrAaK]r gynaJr oBe3oJryHMajax arunH Typuyna-
pHHa Kepo rqan srr,r Ba cyA 3ynanHHa jaxur4alp.

4. By xeSeaoKnoprH 6e'zu:nepn (uecaaeH Pleurotus oslreatus,
Panus tigrinus, Laetiporus sulphereous) jeueau oay6 ehaau
repeSlrugaH Jrarr r€A[M AoBpnopAoH 6epu ruqa uehcy.ny xnuu
ucrnQaae cAlrnnp, 6erernxle Ao oHnapAaH iurrlHax uehcylyx
aepepcxs.nnju 6up Aaha recAur onyHyp.

5. Oruptrtr MaAAoJrap crrHre3 erAr{ruopuHo Kepa oHnapAaH
aJrHHaH uehcy.n xour nje Ba AaAa ManHK onyp.

Bepx Saaa.nu Sepr'aenracuja ycyay ura apaqqypyAoH 6asuAnJtu
xeSe.nex;repN 6nrxn ranbrr.[apbrHAa 6euepr,lex.ne jer"r r'rehcy.ny
aJrHHMacH e3yHo KeHHrrr rer6rn cehecn ranMarAaAbrp.

Eurxn naJrbrrnapbrHbrH QepueHrarun
cH Jr ocJr a IIIAbr pbr Jr Macbr

,ll,epun ne 6epx @asa.nn @epueHracuja;rapqau Sepr.nn onapar
6y ycynAa qaHrtr hyuejpeaep4en .qejna, oHnapraH aJrHHMHrrr

QepueHraepAen ucru0aqs eAlrJrr{p.
floaucaxapuqagpu [apqarar.rar QeaalbrrnHa MaJrr{K oJraH MrrK-

pocKo[uK (Trichodermo virfule, T. lignorum, Aspergillus lcrrcus')
ae 6asu,qxar.r xe6eaexaepu (Bjercan dcra ad ust a, Coriolus ver sicolor\
oBBarr{a onBepr{Enn rnAa uyhnrnopuHAo (rrlaco.nau, apua aa 6yr4a
xanajuu,qe) 6evepuexae (reMlrsaaHrvruur) Sepr,reHT Kyrnocfl :.tJrbt-
HHp. Ey rpenapar 5-10% MrrrAapAa xblpAanaHMr{ru 6urxn
ranrmnapbr r,rJre napHuAHpnnbrp, xycyclt ueuaepe ne ja cunoc
HananapnHa rexy.ny6 cnJrocJratuAtrpl;nup. OepueHracnja npocecu
25-30 xyn AaBaM eAlrp Bo aurarbrAaKH uaphaaalapAaH u6aparqnp:
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l. na pstururqa oJraH rpepr'leHr,'rap ceJ'lJI vno3a ne hervruce'n'ny'no-

gaHbrH uyejjer+ huccacuHn rnYKo3a. Kcnno3a na 6. caAe luaKopnopo

roAap napqanajr,rpaaP;
2. 6nrxu rarblrnapblHAaKbl cnoHraH cYA rypuJycy 6axrepuja-

,raprr 6y ruaKopnop[ r'ranuruceju6 nxxrtura$ eAlrp Ba cYA Typuycy
rbrqrbrpMacbl roporMoKJlo, 6r'rp rapecpAaH qYpYHrY TepoAoH 6axte-
pujarrapr,rH unrlluracpr,rHbl AajaHAblpbIp, AHXop repe$.qeH rca, e3

6uoxyrre.neplrHn aprhlpMatJla r''rehcy,'ry 3Y,'lar, RuraMHH' jaraap ne

6. $uauorroxr.r $aan MaAAonapno 3aHxHHJIaIUAI'IprIpJ'Iap. Ejuu
3aMaHAa, lurrcn rflJIIJr..[flpbtHbIH crpyKTvpy jaxunr,rarurrrp, jyurua-
lllrp Bo ruehcy,r ryplllMo3o AaAa Ba xour ltje ManHK oJlyp.

By ycylla rysanaja (nartr6r,rr 6u'rxnclr xon4ocn), ara''I jonraprt
Bo KynarxAaH o,'IaBo jen a,rr,rHuacbl npaKTI{Ka,qa cy6yr onyHMyluAyp.

Ysyr'.ryn 6yuar"ra aIenJIopIrHAoH $epr.lenrnopuH xer'lejn I'IJIo

r"rlrxpo6 3Y,'IaJIH ]|i,no 3aHxHH oJIaBo jet r'lahcy,ryHyH aJIbIHMa

6uorexHoloxnjacu rpo$, X.l.laH6epoeyx peh6apanja arrblHAa
hasrrpnanurtru Bo npaKTI{KaAA cLIHarAaH KeqI'IplrrMl{IxAllp' Ey
rexHoJroxll [pocec qox caAo oly6 ncrenrtroH rocoppy$ata rer6Ilr
eArrre 6uaep.

@eprueHraruB cI{rocJ'IauMa YcyJ'IyHyH r'reu(lu qeherfl oHAaH

n6aper,qup xu, 6y npocecAa cpepueH'r,rep to'cupnHnx uehqyq,ryry
y3yHAoH /rI{rHr.IH Bo cen,,1yJ'Io3a uy3'u napqaraHllp Bo oHrapl,IH
r"rehcy,ryH repxu6uH4e na,rlMitcbl xcj$Hjjern aluanhl canup.

En'rxn raJ'rr,If.flapr,IHr,rn rpcprtreuraruB cHJIocnaIUAbIpMa na 6epx
rfaaa,rrr rfiepr,reHrao.rjacn ry,'r,raHTt>I oMoJIo xarupr"rejex 6uotexuo-
noxH npoceco ocacJ'IaHAblri'I{lpbl yuyH qaha r'ryhyr'l eher'tujjer xec6
eAr.rpnap.

rI4AA METCE.U,HNE AJIbIHAH MHKPOE KYTJIECI4

Jep ysepunqe jaruajaH MnKpoopraHH3Mnap e3 rlIAacbIHLl ocacoH

arrrroc$ep4exu xap6oH ra3brHAaH 6u:ranacura ne ja 4onajn jo,rna

aJ'IbIp"rrap. Kap6oH rasl,r rfiororporf opraHu3I!r,'Iap - aln 6ltrxu,rep
na jocyH,rap'rapa(lltrAen yann 6rp,raluMoJ'Iapo qeBpH,'IlIp.

Eup uox Ml.tKpocKonux jocyuap xoIU AaAa MaJIHK o,ry6 naqun
AoBpnap.qoH 6apn rn,ra xNr"rn ncrrrrpaAa eAHnlIp. A0pHxala t{a,q

xeny cahu,'uopr.{HAa jaruajaH taj$anap cnl{pynrHa jocyHyHy
(cnano6axrepuja - Spirttllina platensis) xenyH cahn,rnHAeu jnru,r6
or eBa3IrHAa ncru(la4e crMr4ruJrop. Tapxn6rrx4e 70%-e r€Aop

3yJIa.;I, 4o/o HyxrrcNH rypuynapbl, tlox"rv MHrAapAa Bl2 surat'rilHu
Ba Mr.rKpoeneMeHrnep oraH cnflpvnl{Ha Kyrnacll xou nje ua.nur
o.rry6 jaxruu haeu cAltr'Il{p, sehap;rlr AcjltJtnltp. MexcltxaAa
cnupynHHa r.rcrehca,r clau 6ojyx 3aBo.a trrr]J'Iojup. Cnxpy,'rusa l0
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ha caheja 
".an.,K 

arrbrr xonMarro'o jeruru.uupu-nrp. Ee.ne caheqeu2 t-yrr__gnpyrurha Kyrnocr a.,rr,xrp.
vear IIIepr4e (Janonnjara) 6y r",i"4r" xrrope,ra (chloreila)

iTV"y jeruniAnpulr{p Ba rurqe 1500 r 6lroxyrae anbrHHp (urexu.n
I 5)' JanornjaAa rrHcaHrr ruqaja MernaccaAa oL*"p-rrri'c)i'd i a ouaja^ xe6eaoKrapu Kyrnecu Ae enaBo eAEJrr{p.

Aar',ranrjaAa Sceneclesmu rr*poa*#nx jocyny ceHaje unrja_chrnra ucrehcaa e*unup "" cy.*a.q-a 20 rparu4an aprHr oar"rajaparfnn.anapa onaBe eA',.JrIdp.
@ruruuuunAe sacciaromyces fragitis so candida utilis uajaxe6eaexaeprr Kyrrocx 6y"aa'y.,yrru-iupr.orprr6 caru.nrrn-Ir4a xuun Fusariim lriminii'i _"6"""iffir, rurrru,

MuKporrporenH e3yHy AorpynrMyru ne haeup,qa cexaje uurjacuu4aucrehcal eArrnrrp.
Fraa-haaup4a Jep yeepuHAa rrrAa MarcoAr{no hep 15 MuH roHarx,Aop MHKpo6 crxresr uehcy.nnapm rcrehcal 

"q";p.

61



oeclrJl v

KOHA TOCEPPYOATbI TIPENAPATJIAPbIHbIH
EHOTEXHOJIOXU UCTETTC A JIbI

TOPNATMYHEI{TJIEIIIAI{PUq}I NPEIIAPATJIAP

Karu receppy$arbl 6lrrxuaepuunn uehcyl4apnurbl unK HeB6a-

AO a30T rr{AacbrHAaH rrox acHnrrAHp. Topnarun hep hextapunqa
5-15 ron asor ehtujarH oJIMacbIHa 6axrnrajapar oHyH jarrnua l"/o-e
r€Aopr,r 6urxulep tepeSux4eu MsHHMcoHrrJIgH MHHepan AY3nap
ffaKnr.IHAaAop. Meha .6yHa xepa Aa 6utxnaepun HopMaJI uH-
xuua$urnu ro'MHH erMaK YqYH Topnara oraBs MHHepan a3or
xy6pecu BeprnMonuArrp.

Yuya 6arua xonox oJraBo MLrHepaJI asot Drex6ejn r"rnxpo6lapun
r{ruTlrpaKhr r.rJre aJrbrHan 6no.noxr,r a3oT oJra 6uaep. Monexynjap
arr'loc$ep aSmyHy lreHlrncejax M[KpoopPaHHSMnep a3oryH acaH-
Jrbuna rop[arAa rorJrarMacbrna ce6e6 orypnap.

Kan4 receppy$arbr 6urrnnepn roprarAax hep ul 100 r'anx.
rou a3or uenuucejup.nap. Eynyx 12 r'.urn. roHy MuHepaa xy6peaep
rrroKJruHAe, 88 rnran. ToHy r{ca agorMoHrrMcejen uuxpoopraHH3Mnop
Bacr{Tocnno Topflara AaxHn eAr,rnr{p.

Monexyajap uHepr arr.loc$ep asoryHy MoHrrMcaMoK (Surce
erMeK) uuxpo6lapun axcepujjeruue xac oJraH xycycrjjerqup.

' On.napa naxJraJrbr 6utxr,uepAe MyrrrrapoK (currr6uos) hejar repen
KetrnpoH Rhizobiuru qrHcJrr{ rex jyupycy 6axrepnja.napu, cep6ecr
aeor Suxceeaaru Azotobacter qrrHcJrn, anaepo6 ruapaurAe agor
SuxceeqaH Closteridium. qHHcJru, eroqa Ao 6e'ax ropuoQrur
6axrepuja.nap, xe6e,rexnep Ba jocyuaap aruArrp.

Moaexynjap a3oryH ManuMcaHlrJrMocr{ oHyH NHr-a r€Aap
peqyxcuja oJryHMacbr HJro snaroAapAbrp Ba auarbrAaKbr yMyMH
peaxcuja renauju u;re r.r$a4e eqlranp:

Nz+6e+6H+ HI'ITpOKeHa3a
2 NHs

eHepxr{

Con unnop r'lyejjax eAHJrMHruArrp KH, KeK jyr,rpycy oMoJro
Kor[pMaK xycycujjeur raKua flaxraJrbr 6nrxuaapa gejua, 6up uox
rrburflar Bo opTyryroxyMny 6nrxlrnepe Ae xacAHp. herra 6e'gn
rponuK 6rrxu.ueplru japnar.napnHqa Aa jyr,lpy.uap uyuahuqe
eAnJrMlrruAr,rp. Japuar jyr,rpycy 6axrepuja;rapbr Aa MyurrapoK asor
Snxce eTMoK xaccocr,rHo Manr.rKArrpnap.

On @aan Bo qoxny a3or $nrcee4en r',rlrcpo6.nap naxJraJrH
6urxu.rlap;la cuu6uoa hajar xeunpoH KoK jyr"rpycy 6axrepujaaapu
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Bo cop6ecr jaurajar asor6axreprapAnp. On.naplaH ropnaruryx6ur-
noruAnpuqu Hr,rrpaKr.rH se asor6axreplrH npelapaTJrapu aarrnu6
ucru$a4e eAnnnp.

Hurpaxuu
Apxeoaoxlr ra3brHThurAp 3aMaHbr ranbrJraH 6e'su jasulbrpAaH

lte'ayr"r onMyurAyp xu, ha.no 6nsnu epaAaH 5000 u.n oBBsJr r'laArrM
Mlrcup4e flaxra, MopqHMoK, HoXtA, aqbr naxra Be Jropxa KllMH
naxJIaJrbI 6r.rrxuaep 6euepr.rartu.rurgup. OHaapr,rH Topnalbr r,ryn6nr-
noInAI,IpMoK xaccoclr haaa epar,lr,re4au 37 vn aBBoJr MyruahnAe
eAUnMHruAr.rp. Myn6urnoruMoHnH eauu lraahnHhr r{JrK ge$e 1838-uH
IrnAa (rpaucure aluMtr EycceHro BepopoK xocropMr{tuAr.rp KH,
naxJlaJrbr 6nrxu.nep oKuJroH ropnarbrH r,ayn6nr.naunecuse ce6e6
opaAa Mr{HepaJr a3oryH MrrrAaphr aprbrrAa 6u'rxnslur ropflarhr a3orJra
3OHX[HJrAruAHpMacr.r,qHp. Jlarun, o uyu6nr.naruMoHu jax,ruru onapar
6lrrxuxuH japnar Bac[rracuJro arr,.rocSep a3oryHy MaHr.rMcaMacrr
xr.rlru ugah erMrIruArrp.

CoHpa4au aJrMaH atuMr heapuxe;r Ba pyc arrflMrr Bopourur
repe$lur,qex cy6yr onyxAy Kr.r, naxJraJrbr 6rarxuaepux rrroacxyljalt
a3ory MoHr.{McoMo xaccgcu oHnapAa xex jyr,lpy.napbr aMaroKorrrpan
nnxpo6.napla cbrx 6arau4up.

I4ax 4erfia 1888-qn r,raqe Eejepr.lnr 6axrepujzrHu xex jyr,rpl,-
cyHAaH ToMr,r3 xyarypaja uuxapu6, reupy6eaep.na cy6yr crAlr Krr,
arr'roc(rep a3oTyHy (rnxce erMeK xaccocr{ flaxJraJrril 6r.rrxunep l]o
xox jyrvrpycy 6axrepujanapbr yr{yH MycracHanbrr retuKrrJ,l crruejn6,
ja.nnrrs oHnapbrH MyrurapoK heja'r $ea,rujjeru HerrruocrrrlAo nej4alir
rrbrxMb[uAHp.

. Kex jyr'rpjrcy 6axrepnjanapbrHbrH naxJraJrhr 6urxl,l.nep.ne culr6lros
Seaarajjern 3aMaHbr I ftn ropnarqa 75-2C[ xr ne gaha .rox ,rrcpa,
a30T TonnaHbrp. Ey 6arrepnja;rapnrn a30rMoHuMcoMo xaccoclr
oHnaphrH MyruropoK hejar xeuup4HKJrop[ naxJraJrbr 6urxn HoByHroH
Ao xejnr4 _acbrnbrAbrp. MecelaH: I ha ropnarAa HJr ap3rrHAo KeK
jyr'rpyry 

^6axrepuja,rur 
jonua 6r.rrxuol 200, ur, .ra*ri 160, napa

iouua 300 Kr-a roAop aeor ron.naja 6unup. Hoxy4, coja ro lo6jala
6y xecrepr,rqynop r{ox aruarbrAgp.

lej4 erruer na3brMAbrp xrr, hep 6up nax,ra,ru 6lrrxlr HoBy e3yHa
Moxcyc xex jyr"rpycv 6axrepnjacHHit ruaJrlrKAHp, r\racoJroH: HoxyAAarex jyr,rpjcyxy Rh.legurnini.sarurn,,ro6jaaa Rh.phasoli, .oia4,
Rh. j aponicurn,__yvjapna-r jyuua4a Rh. t r iiol i 6axreplrja.naphr oMono
xorHprpnep. _Io*yo 6urxuclrHAe KsK jyr"rpycy 

"r"r"*"rrp"r,0axrepuja lo6ja oa 6arura 6lrrxra4e xex jyr,rpyiy olrono *"rrp"
flutuup.
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Frene XX ocpr{H opranapbrHAa r{HcaHnap naxJraJrhr 6urxruapuH
Top[arbr a3orJra 3aHxuH,rraruAnpMa xaccoclrHAoH ucru$a4e erueje
qaJrbrruMbrru ne 6y uercaAno ToprrarAa oHnapbrH rvryejjeH 6up nenyny
6evepr*lex ycynyHAaH xeHr{ru ucrn$a,ue erMr.uuJrap. Jlaxun oBBorrr{s
raxnaJlbr 6urxu oKHnMojoH roprarAa rex jyrrrpycy 6axtepujanapu-
HbrH oJrMaMacH Bo ja ae oauacH y3yHAoH 6y 6urxutep HopMan
rex jyrr.rpycy oMoJre xorrIpMaKAI{I(nopH ytryH Toprlarbl a3orrla ro'M[H
eqe 6rnrtfl.rp4u;rap.

A;ruan arvur Can$eal u.nx ge$e [axJraJ'rbr 6nrxlr aKHJroH
Top[arAaH 6urxu exuar"rejex ropnara rarMarbr raxauS erAr,r Ba e3
reupy6e.nepn Hra Myc6or Harnrro aaqn. Enp cahoAoH AHKopr.rHo
KyJUrr.r MurAapAa ropnar AarrrbrMar Jra3hrM xe,r,qujunqeH 6y neroq
coMoponn AejrrAu. OHa xepe Ao KsK jyr"rpycy 6axrepujalapblHuH
reMr.r3 ne Seaa KynrypacbrHaarr ucru$aAo erMoK Aaha MorcaAayjryx
HAH.

A.nuau anr{Mnoprr Ho66e na heapuxeJr rurK qe$e 1897-rdr,r ErAo
reMr{3 xer jyr'rpycy 6axrepujaaapbrHAaH u6aper Ht{TpoKHH (aarunqa
"agere" cffiyHAaH o.ny6 axrruraruAr{pMaK qeuexqnp) aAnbr npera-
par hasupraAunap. flpenapar ropfiara 2 ycywn reprlupar: 1)
cyAa ueh.nyayHy ropnapa qunaMoKJro; 2) naxaa.nu 6nrxu roxyM-
JIapbrHH oKMO3AoH ABBOJT [penapaTna rapbrruAHpMarna.

Pycnja4a HHTpaKHH npenaparbr urK Ae@o l9ll-.{r HnAa
hasup.uanuacuna 6axr"rajapar, oHyH KeHr.uu ncrehcalu no rer6n-
rI{Ha 1929-uy uJrAoH 6aruaaHur,nuqup. Hnrpaxun ha,r-haarrp,qa
Pycujaqa 6axrepuo.rroxH rrperapauap ha snpaajax aauo4,rapAa r,rKn
HoBAo Hcrehcaa e4ulup: Topnar HHTpaKHHH Ba rypy HlrrpaKHH.
Topuar HurpaxlrHH r{crehcanbrHAa KeK jyr"rpycy 6axrepujaaapunn
6ejyx haur',rau (100-1000.r) Sepr*renrjopqa Aypy rrAa uyhurnnqe
rroxarrAbrrAaH coHpa 6yry,rxaaapga haaup.nauMbrrrr crepr,rJr rop[ar-
napa uuaajrrpnop. Kex jyr,lpycy 6axrepujarrapbr haruuH ropnarAa
.Ioxaabr6 unrurua(r erAr{KAo oHnapbr roptrarna 6upaurAe eKrrH
caha.neplrHe rexy6 xy,rrnnacnja une jajurpnap. Topuar Hrrrpaxr{Hu
6np uox uaruruuajau uaher,repe MaJrr.{KAr{p: 1) uox.ny ropnar Bo
6yryaxa reae6 onyHyp; 2) rcrehca.rrn MexaHHKnoruAHpMoK Bs
aBroMarJrarAbrpMar MyMKyH 4ejn,r4r.rp; 3) 6axrepujalapbrHr,rH
jyrcex rI{Tpr.rHH y3yH MyAAar caxJraMar rejpn-r*lyr',rxyH4yp; 4)
HHTpOKITHT,IH Top[ara BepHJrMecr{Hr{ MeXaHr.rKJ'raruAHpMoK onMyp.

flaxrralu 6nrxlr.riep 6cuapna4nxAaH coHpa oHnapAaH jnru;lau
KeK jyr'rpy.napurnu rypyAy6 yjyrr'rexne rypy Hnrpaxr{H onAa
eArrpJrop. By jo.nna anhrHaH Hr{rpaKr4Hlr y3yH MyAAor (1 rala roAop)
caxnaMar onap. Ja3Aa rypy HHTpaxr{H rraxraJrur 6urxu ToxyrvryHa

""'TffiTL1;,"u"#ffi#",'":JJ#; onKarapAo Ao xeH,ru rarsur
eqr,rnup. ABIII sa Ancrpanuja4a Hr.rrpaKr.tH aJrMar yqyH KeK jyr,rpycy
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6axreprjacrrHu rop$Aa 6e.repeper qoxaJ.rAbrp.[ap. Ee' en snKanop,uo
oHa "Hnrpa3on" no "HrrrpoKvnrypa" aAnaprn Aa BeprnMxurAlrp.

Topnara HHTpaxHH npenaparbl Bep.ulrr(Aa MHHCpil;1 a3orAaH
oJIaBo, o, BrtraMuHnopna Ao 3aHxnHnaurHp KH, HorliqoAa 6utxu.
noprrH ruyxrenn$ xocroJrr,rK/'ropo napuJbr MyraBr{Morr{ aprbrp.

KzSiOe + HzCOe = KzCOr + HzSiOg
HzO

Aeoro6axrepnH
Asoro6axrepuu npe[apaTbrHr,r 1926-qH Hr'rne C.fI.Kocrr,r.rcn

eMoKAarrrnapbr HJro 6npar,rrqe A z o I o b o c I e r c hr o c oc c tt m laxrepnja-
cbrHAaH aJrMbrruAbrp. flpenapar Topnara fl3or xy6pecn aBa3HHa
BepHnAuKAa HurpaxuHAa onayry Kvtwtr 6ojyx Sajla a.rrbrHMbrp.
JIa-xuH asoro6axrepun 6nrxn.nopnH HHKrruraSrrnr,r cr[,rMyJ,rocAt,trtlt
re'cup xocropr.rp. OHyH repxn6lrH4axn itsoro6axrcp,rap HlrKorr.rH
Bo _[aHToreH TypruyJrapbrHbr, nupr,rAoKcrrH, 6uorr.rH, hcrepoavxclru,
ru66epea.naH ne c. $nauoJroxn aKTHB MaAAanapu c[HTc3 cAnpnop.
Ey .r*rag4e.neprn 6upxe re'cupr.r 6urxrl,rep4e 6ejyrue ne vrHr^ua$r,r
cyp'eraeu4npup.

Aaoro6axrepaep $ynxucr,rq xacconH MaAAanap Ao cuHrc3
eAr.rpnop Kyr, oHJrap 6urxuHnrr nHxuurarluaa uaHSu re,crp eqen
MlrKpocKo[[x xe6e.naxaep?rH r,rHKr,ruaSr,lHr,t ropuos;rajuprap. Byna
Kope Ao aagro6axrepuH ropnara, HJ,rK Hen6aae, 6oj npenaparr,r
KI{MH Bep}rnrIp Ba HarrlqoAo uehcynaap,rbrr Faprr,raajrbrA:t 34y.,
xapro$4a 25,3Y", KoJroMAa l9o/o, nolru,[opAa rlca 2glo itprsrp.

<DocQo6aKrepr,rH

_ @oro6axreprrH,H repxr.r6un4e Bacillus megctteri,m vc,. phos-
p hal i c u m ro,,KHJr eArap. Eaxrepr.rja yawr Ooc0op 6np,rerur're,ripr*
6urxr.nep repa$uHpeH r.neHrmCaunr,ra 6r,reH 6op"ala r""rpup.

flpenapar ocacon $oc@opny yanu 6xp.nauMoJ-rap oJ,raH ropnara
BepxJrrrp, 6y 3aMaH Mehcy,r4ap,rnr .,a.|r:ao,. 6y.aua^ ti,Zy.,
rapro$Aa 16,6%, rapa6aruanga lO,gyo-, apnaaa g,3/o aprbrp.
OocSo6axrep[H araq Bo Kon 6urxunafnHuH KeK cHcreMHHo Ao
r"ryc6er re'cnp xocrepHp.

6aura Topnan MyHOHrrorrAr,rpHqH npenaparnap
Eup cnpa MHKpoopraHH3Mno! (6axrcpnja ne jocyn,rap) xa,rnyrrr_

J'Iy M[HepaJrnapbr napualaja 6u,urp,rep. flapuaaaHr,.ra pexclrjacu
MuKpOOpraHH3Mr'ISpnH Typuy aM0rro KaTltprv{OnapH }rJra xCAHp:
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CnecrSux "crrJruKar" 6axtepujanaps (Bacillus mucilaginosus
siliceu$ anyMr{Hl{ytvlny c[nHKarnapH [apqanaMaua 6epa6ep
uorexy;rjap a3ory MoHur'acejup Bo y3Brr 6oc0op 6up.neuruelopl{H}r
MlrHepannauArrpupnap. Bacillus mucilaginosus siliceus 6axte-
pujaaaprr ropflaru K, Na, Fe, Si Bo c. eJleMeHTnapno 6upnnxge
Mlrnepan a3or Be Soc$op.na aa 3oHxnHJlauAnplrpnop. Cuauxar
6axrepujaaapHuu 6urxn ToxyMaJlapbr l{no rapHluAblpbr6 exAuxAe
6nrxuleplrH rtlehcynaap;Irrru xeltn aprbrp.

Pyc aJTHMH Jlasepen repe$un,qeH 4aha 6up 6arrepr{oJroxr
"AME" rperaparbl hasupaaHuruuAbrp. flpenaparux tapxn6unu
r"ryxreanQ qypyHTy TepoAoH aBToxroH r'uxpo6aap roltrKHn eArrp.
EyHaapux rer6uru cajecnnAe ropnarAa y3BI{ 6npaeuueaep
MuHeparnarxnp Bs 6li.rxl1, r"rehcynAap.nblrHHbtH aprMacbr y'rYH
rropaur japaxHp.

EHTOMONATOKEH NPENAPATJIAP

Meure Bo KoHA rcceppy$aru sujaxrepx.tl,tnapl'IHo rapllrbl
uy6apuae eu r,ryhyu npoS;rer'rnepqex 6npuqup. hep ua aujauneprvu
hemeparnap Bo xacTaJruKJrop HarHyocHHAe KaHA raceppySatu
6urru.napnnux uehcy.n,uapnHrH 20/o awara Ayrrryp.

3ujanrepusuropo rapurH r"ry6apnaeqe xrujanx recrncnAnopAeH
nouoaAa onyHAyrEa aurarHAaKH ap3yonyHMaa harurap r'lyurahuAe
eAr{nMHurA[p:

l. erpa$ r"ryhnr4e 3opapnu MaAAanapHH rornaHMacH;
2. oruapun $aiaanu heueparaap, hejsan Bo HHcaHJrapa r'lexSu

re'cnpn;
3. xuujeau MaAAonopo rapuur AaBaMnH sujaunepnvu heurepar

nonyljacujana pHHbrH japaHr'aacu.

IIIexn.r 18. Earreplrja uo xe6oroxlepAou euroMonaroKeu
npenapaTnapbtrr aJrbrrrMa cxcM,l.
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Byryx 6ynnapa 6axuajapar xrrrrjenn npenaparnap hele Ao-.-
ncru6aAe onyHMarqaAnp. Kurujentr necrucnAJrepqen ucrusa{sf,fii
apaAaH ranAupbrnMacHHbrx jexaHe jo;ry oHaapHH r'lnxpo6uoJroxr{
necTr.rcHAropne eBe3 eAr{nMoc[Ar{p.

Muxpooprann3MJropr{H herueparaapa raprurrr ny6apraeAe ncrn-
Sa,qe oayur'ra QrxpnHr nar .qo$o Meqnnxon upnfi cypMyurAyp.
O, 6yr4a 6euejuxr xocronoHAupeH jamrn MocKapAilH xe6eaejuHu
6y heruepara raprrrn r'.ry6apnaege rsr6ur erMrrrrAr{p.

3ujaxnepuuu herueparaapa rapubr rvtrxpo6noao)Kfi npe[a parnap
6artepuja, xe6elex Ba Br{pycrapAaH anrrHHp (ruaxua l8).

Frasup4a 1500-e r€rAop rrecrucu4 SaaaaHlbrHa MaJTHK Mr{Kpo-
opraHr3Mnap Mo'nyMAyp.

Eaxrepuja MeHrrreJrn rperaparJrap
flcesAor\,roHaA, eHTeffaKrep, cyA rypruycy 6axrcpnjalap.u,

MlrKpoKoK ne 6arcn.rl.noplrn HyMajergeaeplr haurepatlapa raptubr
[aroxeHJr[K Kecropupnop. Darcnllop eHAocfloprap oMone Ker]rp-
AI{I('APIT YTIYH CHTOMONATOXEH NPCIIAPATJIAPbIH ANHHMACbIHAA AAhA
qox tar6nr eAunrpnep. Cnopaap rpenaparuH Sea.nluruHH
4ejnuueqen y3yH MyAAor caxraHbrJrMacHHa HMKaH Bepup. Eup
uox 6axrepujaaap cropnapna janauru xycycx necrncrr.u xacceJrn
Kplrcrarurap Aa eMoJro xorr{prpnop. flparruxaqa heu Kprrcra,
eMeJroxornpoH Bacillus thurengiensis sa B.poltilliac, heu Ae
Kprrcran eMoJro xetupruejen B.sphaericus se B.le ntimorbus
HeBnepu umn$a4e eAunrrp.

B. thur e n giensis-AoH conpa KeHr{ru ucrn$aqe onyHaH 6axrepnja
B.popilliae-AHp. Ey 6axrepnja janoH 6evejrHAo cyAny xecrorrrK
oMaro xorlrpMoKne, oHy MehB aAfig, ejnr 3aMaHAa 6aurra
aujannepuun heureparlapa Aa enAypyvy re'cnp Kocrepr{p.

Ctpenrouucernoprrn eMsJro xerlrpArrKnepn 6e'au ucra6olruep
uartr6urAa hoMoe xecrelr.rjunn repeAoH herueparaapu uehn equp-
nep.

Jenn 6arrep[onoxn nen]rAocr.rA [peflaparbrHbr KoJreM coBKacH,
aJrMa Bo rapFbrAanHAa xocToJrr{KTopoAeH xeneHeje rapurH HruJroT-

AHKAo uyna$Nr onapan 91,4, 67,0 se 92,3/o coMape onAa cAlrnup.

Bacillus thurengiensis 6ax,repniacunun ecac xycvcnjjo,r.rrepr
B.lhurcngicnsis HoByHyH 20-ja jaxrrH HoBMyxrsrn$:r,uju

ue'ayuqyp. Oraapurx hauucu oxuap uuxnua$ ruaphe.necu
Kerrnpunop: cflopyH r{yqepMacn (Sear.naurua, nxxcuacnja Ba
6ejyr"recu), hyuejpelepilH rroxanMacbr rrJro xcAoH Bcxcr:rrrn 6ejyrua
BO CnOp OMOIAXOTT{pMO.

Fnaa uyhuruuae R.thurengiensis - r.rx hyvejpenepn 6evepr.nep-
xex $usno.noxr,r Bo 6uoxulrjaun 4ajuruux.nnx.nape ua'py3 narapar
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cnop oMoJre xerllp[pnap. Bererarxn hyuejpe.rrepaeH $eprnrl oJlapar

cnop-vH repxn6nHqa qoxny Ca2* . Mg2* tooHrrapr,I Bo AI{II,IKaJIHII
rypruycy oJryp. Ey MaAAanep cropyH r',ryxra,rutf excrpeuha
aMHnnopo raprrrhr AaBaMbrHbI To'MHH eAHpJIOp" hyrrejpeaep cnop
oMoJro Karr{popKaH r'rehrenr.rjjar oJraH Kpl{Cr;rnnap aa japaxotp.

BaxrepnjaxblH eHToMo[aroKeH to'crtprt r'ryxre,rrrc! rlnxnpaepne
llsah o,'ryHyp, Moco,'IoH: eHro6axTepllH npenaparl'lHAa HHceKTHct{A

xaccoHH cnopnap Bo KprrcraJ'rnap, AeHApo6arcr'l.nl'lsAo trco qilH,nbl

croprap gauajnp. Kpr,rctaa xlt'ljeur rleher4eH rnrKoflporelrq oay6
rapxu6n l2/"-a ro.qap ruoKoprapAaH ra6apetgr-rp. Ily.n.ryrranaqart
herueparnaprrH cyp$enepnuo naroKeH ro'cttp KecropoH r'rehe

KpHCTaJrAaKbr myKo3a Be MaHHo3a llroKapnapfi,qup. KprcraanapblH
oMono KoJrMocH cnopj'iapxa ejHH BaxrAa 6au rcplrp, JraKrrH hyuejpe
yqyH oHJ'rapotu eher"rlrjjeru ratlr ajALrH lcjulanp. Ey 6arreplljaxr,rH
r{HceKrncllA xaccaja lvr3;'rrrK acrtopoxeH (cnopcys) $opr'la,rapu ,qa

r'ra'lyttl4yp.
Eaxrepnja.nap eHAo-Ba eK3oroKcHHJIap aMeJ'Ia xarHpllpnop.

Kpncra,r,rap cHAoroKcI{HJrapa aHA oay6 6u,ranacnra heruopar
6arorpcarr,rHr,rH hyuejpa AIIBapLIHa to'cltp KecropMaKna oH.IIapbIH
NlehsuHe ce6e6 o,ryp. By xpxcraJlrap 6eAxacce,rtlru rlunopo Ao
r'rau$lr re'cnp cqllp.

ExsoroxorHnapr.rH rapxu6uHuH aAcHH3HHnryKo3a Bo $oc$opny
rypuynap rorIJKr.rJ'r eAHp, oHraprtH 6uocuurc3u llca 6axrcpuja Heny

YrrYH TOKCOHOMHK XaCCO Aauajrrp. ExsoroKcHHrapHH heruepar,rapa
re'cupu 3flMaHbr oHJqapr,rH jyrurypraaua ra6n,rnjjarr.r a3aJrbrp,
cyp(ranertra Ba 6ojyrue npocecnopH nosynyp. p-Exsoroxcr.rHnop
OCACOH TIYTTAHAAJ'U,IJTAP AOCTOCI{HO XYqIY TO'CHP KOCTEPI{P,

Euqo- Bo eK3oroKcr{HnapAsH 6arura [aroxeHJrrrK xaccocfi
japaruar4a 6np uox repuo,ra6u eK3oroKcllHJrap, $oc$orrr,rnA3a,
nporerrHa3a ne c. $epr'.reHrnop HrurrpaK eAnpirap. JIaxuH TepMo-
na6un eK3oroKct H,'Iep holtr Ao MoMaJII,I hejuaH.nap yuyn xYr.IJY
aohap;rlr ra'cnpa ManHKAr.rp.

Bacillus thuringiensis 6axrepujacuH.tau a.tunaH npenaoar,rao
CeHajeqa qox xeHnru rar6Hr o.rryHaH 6axrepuja B.thurcngicnsis-
AHp. By 6axrepHja4aH Pyorjaqa gen,qpo6arcnrrnH, 6HroKo.r6arurl-
J'IHH, rreuruAoclrA, eHro6axrepHH, HHCeKTHH Bo cnopenu, AE[U-4a
Ar{neJr, 6norpol, 6artas Bo cepraH npenaparnapbr }rcrehcarr
onyHyp.

Enror'lonaroxeu npenaparnap aJrMar y.{yH 6axrepr.rjanapnr
oBBo,'rr'rop ar, 6alrrr vny, ,'ro6ja, Hr4rrracra Bo Ka3eHHJrr{ ra6r.rn ruqa
r'lyhlmaepraxqe 6euepupxn,rap. Melacca, 6ap4a ," rnyKosa Aa aprbrr
sehenx 6sorexHo,roxrr rrcrehcan yqyH 6aha 6aura xaraH cy6crpar-
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napAHp. Ey uerce4.ne 4aha yuya cy6crpauap-6nrxu hn4poruaaru,
xoru (uyrynAyp uauacu), raprnrAaaL! se 6aura HHtuacra.Ilbt 6r.rrxu
ranbrrrapbl rcru$a,ua eArurr{p. EHrortrocl.r4 (heurepaurapu ellypeu)
KpHcraDIapHH aJIHHMacbI YrrYH B.thuregiensls 6axrepujacu $acn-
lter.r pexuM ecacbrHAa repxn6uHqe uypexxe6 luaKep oraH'
uyhuraepqe 6evepuaup. Hcrehcaa npocecll 3aMaHH qoxny MHr-

AapAa caMspocr{3 TynnaHTbIJIapbIH aJIbIHMachI oHyn uexSu qehsrtl-
4rp. .Il,uxep tape$qan, npoKaplrornapAa onAyry KHMI,I 6y 6axte-
p[janap ga re6nerAe xenl,tru jajulrtrsrru cnoHraH ausoxeHujaja
ue'pyo ranuprap. B.thurengiensls 6axreplrjacungan aaunan $ar-
nap xpoMocoMAaHxapuq nW],I, eJleMeHrnop (n.rrasuu4aep) KLIMI,I

ToKcr{H eMsnoxorxpMa npocecnHAo HIurHpaK eA[pnap, $amapnt
6axrepnja hyuejpecunqaH xapuq eTALIKAa oHyH roKcHK aMonexo-
Tr.rpMs xaccocrr vffupnnflp Bo aKCHHo. hyuejpaje AaXI'IJI er,qnx.qe 6y
xacce 6epna onyHyp. Jlaxnn BupyneHr Sanrap hyuejpeae $aro-
tntsrrc aMeJro xerlrpMoKJla cenaje4e uctehcaa npocecl.rHa 6bjyx aujaH
Bypypnap. Eaxrepuja,rapr,rH Sar,rap,'ra joayxruacu, hep ruejaeH
gBBgJr, ucrehca.n npocecr{HAa crepu,rrrnjnH no3ynMacbl HorHLlacHHAo

6aur nepup. I4crehca.rrr,rH r'ryajjeH Mophonoc[HAo creplrJlnnje rau
pnajer erMoK MyMKyH onMyp. EyHa xepa Ao acacoH Oara Aanaulu
MyraHr $oprua.napaan ncruSa4e eAI4nI{p. Jlaxun 6e,re Sopr'la;rap
qox Baxr ca6ur on'lyp na ja r'.ryraorja heca6uua hyuejponux 6arura
uyc6ar xacconepu Ao nrrrpuJrr{p. (Darorlrsuc MacaJlocn uuxpo6no-
Jroxr{ Hcrehcan [pocecHx4e ha.ue,lux hea.n onyHMaMblru npo6ner'l
KHMH ranbrp.

Baxreplrja;rap ncrehcan rpocecuHAa y3yH MyA,uar ucrn$aqe
eAr.rnAHKAo 03 xaccoJrapnHs Aejnurnp, Hor[qaAa oHnapbrH Saj4aru
xacconepH ToApuqoH urr.rp. EyHa Keps Ae cenexcuja joay utrs
jyxcer $ea.nlura MaJrnK ruraMMnapbrH ceqruMocu AarrM AaBaM
erAr{pr.rJrr{p. Myracuja Ba ce,rexcnja cajecnu4a B.thurcngicnsis
6arrepnjacuxrrH SaaauruHrr 100-600 qe$e aprnpMar MyMKyH
onMyuIAyp.

Ken r',ryhen4nc.nr,rjn ycyny u.na 6axrepnjaHrrH r'.ryxtenraS jeHu
pexou6nHar Sopr'ra.naprr anbrHMr,uuAbrp. AEIII-aa B.thurengiensis
6arrepujacu roKcHHr{HH cnrrre3 e,qoH pexoru6uHar nceBAoMoHaA
6axrepnjacu aJrblHMbrrrrgbrp. Eurxu roxyManapbrHu 6y 6axrepuja,rap
Bacr.rTocHJro HruJroArrKAo oKHHAoH 10-12 xyH coHpa ToKcr{H cuHTe3
onynyp. Eaxrepujanap 6urxulepnH KeKy ysapnHAo jepleruuexaa
oHnapbr sujaxnepuuu haureparaapqaH MyAaOHa eAupnap. Ey
6axrepr.rjanap BacHTacHJra aJrbrHaH npenapar MHKoxeH aAnaHbrp Bo

30 Hes heurepar rbrprbrJrbrHa rapruH 6uonecrlrcuA xaccocu ,qaurbrjup.
Earrepuo.rroxlr eHToMolaroKeH npenaparnap ro3 halr,rn4a,

rpaHyna, cyny uehlyn, Mr.rKpoKancyJra, er'ay,rcnja Be nacraJrap
ureKJrHHAa 6ypaxrurrrp. MscareH: eHro6axrepnx se geu1po6arcrrJr-
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Jrr,rH [penapaTnapbl To3 Ba flacra haanHAa uctehca.n, onyHyp,
repxn6u cnop Bo Kpr{crannapAax n6aperaup.

Eurxu MyAa$[roeArrqn BacLITonoprH $ajlalu.[HPbr reKqe flpena-
parbrH jyrcex roxclrxlNjlr u.ne Aejn.n, enoqo Ao onyu ter6ur
ycynyHAaH xejau acuablAhrp. flpeqapar.napbl ocacaH ro3JIaMA Bs
r.rr.rreMe ycynnaplr uae jajup.nap. hap hexrapa 0,5- 5,0 Kr flpenapar
r,rcur$a4e eAr,rnup. EHto6ax'replrunx 0.3%-m r'lehnyny KoJIeM

xeneHeju rblprblJl.Ilaphlur,rn 63o/o-un r'lehly.ny wca 73/o-nlr t'rehs

eAlrp.
EHro6axrepI,IH, HHceKTIItH Bo roMerluH 6axtepuoaoxu npena-

parnapuH 6arura fipenapaTnapna 6npxa ter6urn cnHepxerfiK
ro'cupe MaJIuK ory6 6ejyx coMopo Bepup' Mecelen: UHceKTHHUH

re6eaerAen aJrbIHaH 6orepuH npenaparbl Hno 6uprllKAe rer6xru
6ejyx $a;'na BepHp. Bonepnx Bo Bltpyc npe[aparbl oJIaBo eAHJIMHIU

enro6axreplrn Aaha uox Sajaa Bepl{p.
Elrroxcu6arcHJIJrI,IH xaproSyH aujanrepuulrclr onaH KonopaA

6evajuHa raprrlbl rrox arBepuruan rtly6apu3a Bacnrocllgup. Kur'rjesr
necrrrcr{AJrepe xr.rc6eren oHyH csMopecn jyxcax ony6 250 uaH/ha
TgrrrKHn eAr{p.

flar*r6rrr sujaHnepuuttneprrno raplnbl ceBI{H, AeHApo6arcHJInuH,
enro6arrepnH, ArrrceJra, Kop[HTcHH 6artepr,roroxx [pe[aparnapH
ror6nr eAr.rnup.

CoH ua.nep 6up cupa xapnldu erKerepAa crpenroMl{ccrnepAoH
a.rrbrHaH 6uouecrucrArspAaH, MocoJIeH, aBepMeKTI,IH B-AoH neua-
roAnapa raprrrbr r"ry6aplrse4e ncru$a,qe eAr.{nrp. Ey npenapatuH
xnujanu uperaparrapa Huc6ereH coMopocfl l0 ae$a 6ejyxnyp.

EHrol,rouaToKeH Ko6eneKrep Be
oHJrapAaH aJrbrHaH npenaparJrap

Kan4 receppy$arr,l sujaHnepnuuaapnHe raprubr unxpo6uoroxlr
uy6apnse Bacr/rroTonopn r,rrropncr,rHAo flaroxeH xe6e,rerlep ocacHHAa
hasuprraxan rpenaparJrap xycycu jep ryryp. BoneplrH TH\tJt r

xe69rer nperaparbr 6tp qox heruepar,rapa raprrrbr $aj4a,ru
r'ry6apuse BacHTocHAr{p

FrarueparlapAaH cy6crpar KHMr{ Hcru$a.qe eqax xe6errexaep
uyxreau@ TepMilHnspro a,qnaHAbrpbrJrbr p:

l) heruepar opraHrl3Mu r,rJra oJrarBAap oJraH, naKHH oHa eujan
nyprrrajan xe6elex.nep enror'roonr xe6erraxaap aAnaHbrp;

2) heulepar.napAa 6ilnaBacnre xocrornK ropoAoH aa ja oxaapu
Mehs eAeH xe6elax,rep (napaslrr,rep) cHror',ro$ar (ne ja eHroMo-
natoxen) xo6alex.nep aAJraHb,rp;

3) enrnryru harueparaapbr MaHr.rMcejen canpo$ur xe6eaexaepe
exrouo$u;r xe6elexaap 4eju.rrup.
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Enrououaroxex xo6eaerurepe @nxouucerJrop, acKoMucerJrop,
6aeugnolrucernap Bs rejpu-r"ryajjen xe6eaernep cun$uxe arA
uyuajaHgeaap apacbrHAa pacr xeJrrHrrp.

HeruaroA"napbr enAypoH rapa3ur xe6eaexlepa .ueuaro$araap
.qejunup. Ey xe6elexlep HeMaroA rypAnapbrHbr Mr{Tcenr{JrepAoH
qbrxaH. xycycu ryryqy halraaapuH xeuejlr Hno ryrAynAaH coHpa
xYcy€rr sepr',reHraep BacrrTecr,rro rypAyH roxyMana pbrurr na pva.naiu6
heaa egup re uenuucejr{pJrop. Her"raroqaapur 6y ycyaaa .rapoarala,
re6eaex;repe japruurr 4a 4ejuaup.

(Dr,rxor,rucer xe6eaeraep4eu Coelomomycetaceae Secu.necu xe-
6eaoraepuxnx ryrrlajeHAenep[ qyrraHa4.lrr herueparlipq a, E n t ho-
m op ht hr ac e ae Ser,wteclrHun HyuajoHAonopr rapaKaHJrap Bo xsHo-
Ao ilapasurrrwK eArrpnop. Pronosporales @ecnnecuHqeH onaH
Pythium adharens xe6eaejn arqaraHaA cyp$eaepuHgo napa3nr
harux4a jaulajup;rap

Acxorrruceraep cuH$u xe6e.nex.nepunltr 4 Seculecn ocacoH
heuraparaap4a rapa3rrrnnK eAoH xe6e.lrexlepqup. Terue Cortly-
ceps quncr xe6eaexlepran 200 Hery heueparnapAa (japrrrrrcerp-
raHaAnhrJrap, 3epraHaAJlbrJrap, KonenoKnop se 6euex,rapAe) naro_
KeHJrrK japaqtraup. cordycclts xe6eneju rapfbrAanbr xeneHejlrxnH
rbrpThrnnapbrHAa napa3HTnHK eAr.rp.

Easu4nau xe6eaex;rep u,mSnnun aHqar Septobasidium Bo
Uredtnella rdnHcr.rHlH HeBnspu herueparaap4a napa3ur hejar
rop3r Keqr.rpupnsp. Septobasidium pinicola r{aHararr jacruua4a
(cepn arauuuun sujannepnvncu) napa3lrrJruK equp. By xe6enexlep
or{oJroxrr MyoapH3o BacHTOCr,t xnrurr.r lrcrn$aAo onyHMar 6axulrr,rH-
qaH ejpeHu;rMoMnuAup.

heruapaurapga napa3urnuK eAoH rejpu-r,ryajjen M etarrhizium
anisopliae xe6e;rejuHn uax 4e$e kLll.Meqnul(oB roMH3 xylrypaja
ajupapar ejpenuuur Ba oHAaH ncru$aqa oJryHMacbrHbr ,"*rr@
erMr'rruArrp. conpaaap 6y xe6eaeje Entornophthora anisoltliae ailw
Bepr,rnMr{ruAup. EeaeanKro, MeqHr.rxon haruaparnapa raprurr uy6a_
pn3oAe rraroxeH xe6eaexaepu rer6r.rr eruejur ecacbrHbr rojr,ryurayp.

heruepar.aapqa rapa3Hrrr,rK eAoH rejpr,r-uyejjeH *o6"re*r"p
Hyphomycetales $ecnaeorHe aH44Hp. Ey $"crnr"t", oJraH
Beauveria bassiana xe6eaeju rrlyxre.nn$ aujannepuui.r heuapar-
napAa [apa3r{TJTHK eAopaK oHnapbrH MehsnHe ce6e6 oayp, JraKr{H
I,tcrr.rraEJrbr hejuaH Bo HHcaHnap y.ryH TaM 3spopcn3Arrp KE,
Horr{qaAo oHyH npaKT[rKaAa 'rerSur eArrJrMocu rrlyuxyH4yp. By
xe6e-nex 175 nen heurepar4a rapa3r{rJrr,rK eAHp Bo oHyH ocacbrHAa
6oeepnH rpenaparbr hasupaanu6 ncru$aqe e1anup.
_ Ke6eaox,rep herueparnapbr ruyxreru$ joanapaa: MrrrcerrrrJropo
6ypyr"rex.ne, herueparux 6aqeHnHqex, Aanr,rKJra opraH,3Mo AAxl.rJr
oJrMarJra, ygyKBapu hearelape aJrMarJ'ra ae,qelajupaep.
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Eonepun rpe[aparrrHbrH uctehca;runAa lrcrn$a4e onyuaH
Beauveria bassiana xe6eneju xLITHHa3a, npore[Ha3a, JrHrIa3a,

aMHJra3a ne c. SepruenTngplr cHHTe3 eAepoK napa3lrrJllrK erg[ju
hemaparun roxyManapbruu aeqe.nejup.

Oxcap eHToMonaroxen xe6saaKJlapr{H c}IHTeTHK re japuucun-
reurx uyhnrnepAo 6uruecu oHnapAaH 6nonpenapauap hasupaaH-
Mara rrMKaH Bepfip.

Pycujaqa 1967-qr rJrAoH 6aruaajapar Aepurr $epr'aentacuja
ycyny rno hep ua 20 ron 66repun npenaparH ucrehcaa onyHyp
Bs KonopaA 6eueju, ar KerroHsK Bo Kapro$ 6euejuxe rapluH
rnry6apuaeqa rerSur eArrnrp. flpenaparun rI'IrplI (hep 6^p
rpartrnrnAa) I uturrfliuap( c[opAaH a3 oJIMaMaJIbrAbIp.

Bnp qox xe6eraraep Saaa roKcurulsp eMoJIo xarl{pMoKJro
hetrreparaaprrH DrehsrHa ce6o6 onypnap, MecoJIoH: Aspergillus
ru{Hcru xe6eaexrep ao.naroxcun xrap, P e n i c i I I u m xe6ettoKnapH I{co
y3Br{ rypuynap cnnre3 erMoKJIo heuepar cyp$e"nepunqe I'.{op$o-
KeHe3 rpocecr{Hu no3yp se ja ropr"rosaajup.

EnrouonaroxeH BllpycJlap Be oHJIapbIH Ter6nrn

herueparaapAa xocrenlrKTepaAaH BupyclapblH 300 Heny rrre'-
nyMAyp. Onaapux 250-cu 175 nen 6yryr"rajaran herueparaaprrH
opraHlrgM[HAoH ajprrar"ruru4up. Bnp qox Bupycnap heruepat
opraHH3Mr{HAo xycycu hncceqnKnep - nonneApo3nap Bo rpaHyne3-
nop aMoJlo xarr{pHpnop. Ey hNccequKnop 1-15 rux enqYAo oJry6
aArr MlrKpocKonAa 6e.ne r'ryruahnAa eAfinupnop. hauopar hyuejpectr
HYBOCHHAo [On[reApo3Jrap OMAIOKOTT,TpOH BupycJrapa HYBO nonHeA-
po3y Br{pycJraprr qejuanp. Bnpycnap HnoK rypAy, qyryHAyp, nau6rrr
Bo rbrru coBKaJrapbr, ar KeJreM xeuenejun4a norrreApo3nap oMoJIo
xorrrpapoK oHnapu xacraJroHAupup Bo uehu eqnprep.

Hyne noaueApo3y xecre.uuju oruoJraKorHpen 170, crrrofl.na3Ma-
rr{K noJrueApoaa ce6a6 oaan 30 Ba MyxreJru$ rpanyaes oMoJro
Korr.rpaH 35 nes Brrpycrrap ue'nyr"rqyp. Brap crrpa eHToMonaroxex
Br{pycJrapAa uca 6y xacca Myruahuqe eqnauaMrrruAup.

ExtououaroKeH Brrpycnap 6axrepuja ae xe6eaKnopAoH $apuu
onapar 6uaanacure hyqejpetaxuru uapa3r{r oay6, haruepar
hyuejpanepuHo rrpcu oraMarrspnHr.r Bepo 6uanp;rep. Ey heurepar
hyuejperrepu jenu rupyc.rrap oMono xarup4r.rjlr yuyH 6ere napaslr-
TI'I3MO KEHETHK NAPA3I{TH3M 4EJU UP.

Hyre noaueApo3ny Br.rpycnap cepB araqbr MerrreJropuHe 6ejyx
snjan BypaH heruepara raprubr r"ry6aplrse4e ucru$a4a e1nilltp.
Bupyc;rap cycnenslrja haluxqa rejjapenap Be xycycr jaHrrlHcen-
AypoH uuhasnap Bacr,tracnJra xacToJrnr- jajrr.nan caheja qHJroHHp.

Bupyc Marepr{aJrbr aJ'rMarrrrH aH caAo ycyny heruepar cyp$enepuHuH

i
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BHpycna jo;ryxr"rym 6yaar.rrap y3apr.rHAa jep,raruaupunMocuArlp.
EyAar,laprr jer',raje 6aurnajan cyp$e;rep Bl.rpyc.ra jolyxy6 enypnop.
Onrnryru cypSeaepn ronnajr,r6 rypyAyp Ba ro3 ha,rr,rHa raAap
yjyAypnap. A.nr,rsaH [peraparAa I rrau,r,rraapqAaH qox noJrneApo3
o,'ryp. Ilpenaparbr rer6ur erMa3AsH 10-15 xyH ernaa cy4a he,ra
e,qup, 5-6 xyH MyAAorr.rHAo orar reMneparyplH[il rrrrerbrpAbrpnap.
Conpa uah,rya cy3ynyp Bo ar'rr,rHaH Su,rrpar heurapar onax caheja
qr,IJIIoHnp.

Hyna nolue4po3y BupycJrapr,r KanoM coBKacbr, KorroM Ba rypn
ar.rjaHrepnulrcn oJraH ar xeneneje rapruril .ua xeHr,rrrr Ncrr.r{rage
eAUJrup. By rrerceq,'ra HyBa rpaHync3r,r aManoxorr,tpaH Br4p)rcJrap Aa
r.rcru$a4e e1rnlap. hep uxn HeB Bnpyc nperaparnapbr nHcaH,
hejnaH ua $ajqarH haruepar,rap yqyH 3apapcx3Alrp.

Frasrrp,qa HyBo nonreApo3y Ba rpaHvJ'rc3r Bupycnapbr ocachrHAa
Bupltr-exc (xelertr coBKacbrHa raprur,l), BnpnH - EHIII (r,lerue
sujaHaepnuuJ'repuHo rapurr,r), Blrpnx - !.rrnplron (cepnjcjaH haurapa-
ta rapu[,r) npenapaTJ'rapbr anbrHbrp Ba npaKTHKaAa rer6ur cAHn]rp.

'l
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OECI,IJI VI

AMUH TyPIITyJIAPbI Be HyKJIEOTHAJIoPHH
M}IKPOBI'IOJIOXI CIIHTE3}I

AMIIH TyPIIIyJIAPITIHbIH 6HOCHHTE3II Be AJIbIHMACbI

Ar,ann rypruynapbl uaHJIbI opraHI{3MnopHH hejar fuaaujjeru
yr{yH oH 3opypu MaAAOnopAHp. Hncax re hejran opraHI{3MrrH,qOK[

3ynanbIH 6uocflntesn YqYH oBBerqo aMlrH Typurynapu cHHTe3

onyuyp. Jlaxun opraHH3M 20 aMuH TypltrycyHy cHHTe3 erMsK
ra6uaujjeruxa MaJruK qejurl re vatHuruajan aMHH rypluynapu
hagup ruAa ne ja jeuaepqen (er re 6nrxn r'rehcynaapuxgax)
anHHHp. Hncan ne hejnaH opI'aHlI3Mt{HAa cuHre3 o.lyHuajaH aunx
rypilynapHHa oBo3oJIyHMa3 aMHH rypuynapH Aejl'r.ltrp. l'Incau
opraHr{3Mr.r Y.rYH eneaoayxlrajan 8 auuH rypuycy ua'lyruAyp:
nejc[H, uaoaejcun, JrH3HH, MerI{oHlIH, TpeoHHH, tpnnmQaH, BarHH'

$euutatatutr. KonA rcceppySaru hejnax.uHpbl YtrYH eBo3onynMa3

aMlrH TyprlynapblHa hucruAnn Bo aprHIrlIH, ryllrrap YqYH lrco
nponHH oJraBo onyHyp.

r{ox naxr hasHp nHAa Ba jeurrapNn rapxn6nHqa eneao.nyruajax
aMlrH TypuynapbrHbrH haunrcu onMyp. Eene halAa varuuuajaH
aMrrH rypruycy rH.qaja eJIaBo eAllnup. ByHa xepa 4e eneso.nyHuajaH
cep6ecr aMtlH TypruynapblHuH ucrehcanbl 6ejyx nrrncaqfl eheMrjja-
Te Manr.rr(Ar{p.

MuxpoopraHrr3Mnop tepe0nHAeH aMlrH TypuynapHH cuHre3
jony Nne arrbrHMacbr oH coMopenll ycyrAyp. Knr*ljeax Ycyrna cuHTe3

onyHaH aMHH rypuycy A na JI paccunx Sopr'rala onAyry halAa,
MnKpoopraHu3MJrep jaaurrs opraHr3Mo oJtaH JI Oopua cuHTe3
eArrpnop.

Mnxpo6 hyvejpecnuqo aMlrn Typruynapbr HKH: 6upaeuruuur
(ayralHx repxu6uHqe) ne cep6ecr neanjjerqe onyp. Cap6ecr
ruar(HJrAo aMrrH Typruyrapbr jurnuuHa aMlrH Typmycy "nyr"y
Aejurrp. Auran typurycy "nyn"yHAa 6yryH aMr{H rypuyaapu qejna,
r"rnxpoS HeByrrnoH acHJrbr onapar r',ryxreauS aMHH TypurynapHHHH
6rp rHcMH onyp (qeAser 5). Ea'3as "ryn"Aa eKcap aMHH
TypruynapHHbrH oJrMacHHa 6axr'rajapar, oHnap uy3'u MHrAapAa
cHHTe3 eAHnlrpnap.

Eyryu MnKpoopraHH3Mnap cefrecr aMHH Typruynapbr cHHTc3
err*leja ra6nr,qupaep. JIarHu MHKpoopraHH3[rnop o3ropH Aa 6a'gu
aMHH rypluyrapHHa chrrrjau Ayjypnap. AuuH rypurynapbl cuHrc-
3eAoH MrrKpoopraHn3Mnopo alrlrHoilBTorp@lap, cHHTc3 cqe 6ua-
rrrejeHlepe nce aulrHohereporpoSnap gejraup.

fo



lleAnea 5

Ee'sr.l uuxpoopraHlr3MJropAo aMlrH rypuycy "nyn,'yHyH
repxu6x (rlnrxporrlo.ll nne)

AnruH
ryprrycy

Saccharomyces
cerevSute

Baccillus
subtilis

Acrobacter
aeroSenes

layrarvruH
rypuIycy

acnapaxHH
rypuIycy

TpeoHHH

IIponHH

TUSNH

aejcux

usolejcuu

rJIHCHH

AJIAHI{H

BAJIHH

hucrrqnn

135,4

ll,2

25,8

25,9

1,9

5,7

13,2

12,0

54,9

24,0

45,5

ll,2

130

4,3

1,7

0,5

0,2

0,2

0,5

0,5

1,0

0,5

3,4

0,7

0,9

0,8

Cep6ecr aMlrH- TypuynapbrHbr Seaa orHre3 eAoH 6axreprja;rapaE. coli, Baccillus mcgatcrium, B. subtilis, B. cereus,Strcplomyces tevoris, xe6eaexaepe Aspergillus usami,- Sac_
charomyces ccrevisiac - HH MHcaJI xocrapMoK onap.

MuxpoopraHusMJrepm{ acac ruycfor xycycnjjeraepun4ex 6uplr
Ao aMHH TypuycyHy uSpar cHHre3 err*,raJ,epHArp. H6pa, c[Hre3

8r
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heca6uHa r'ryhurge qoxny MHrAapAa aMHH Typluycy ronJIaHHp.
MocaJreH: 6axrepr,rjaaap I n ruga r"ryhraruHae 200 r acrapaxl.{H.
100 r rnyraMrIH Bo 16 r saaux ronaajr,rp;rap.

qoAsea 6
Muxpo6rao.uoxu ycynna r,rcrehcar eAuroH

BO OH. rer6lrr
AMI,IH TYPIII}'CY OCAC TOTEI4|

CAhOCI4
JI - vryraruuH

JI - JrraeHH

JI - usorejcnn

JI - uyrauHu

JI - tpr.rnro$au

JI - apruHHu

JI - huctrArn

JI - npo.nuH

JI - rpeoruu

JI - $eHuaaJraHnH

JI - sarnH

JI - cepuH

JI - tr,rernonuu .

JI - aejcrn

JI - urrpyrurn

JI - apHurnH

JI - acuapaxr.rH ryprycy

e4nrjjar MortoAnno

jertra e,rane

AOPMAH KHMH

,(r-eR,,annja)

jerue a.nane

repanuja

KOCMCTNKA

repannja

repauuja
rrrHpHHllar cgHalecn

Muxpoopranr{3Mnep?r n u$par cnHre3 ra6unnjjetu r',ruxpo6noro-
xuja canajecrrqe aMI{H Typluycy anbrHMacbrHhrH eCaCuHr,r rOjAy
1979-uy r.rnHH r'lo'nyMarbrHa xepe Jep y3apuH,{o l.r.n4e 400 rr.ruH

AMITH

roH aMHH rypruycy ucrehcal onyHyp KH, oHyH Aa 60%_u
trulxpo6lroloxu ycynJra anbrxbrp (,.reqra,'r 6).

Ar,rnH typurynapbrHbrH ceHaje4e aJrbrHMacbt yvyH nepar cHHTe3a
MaJII{K re6uu npoAycenuopu arrrKap eTMsK, 6y cr.rHrei yuyH ra.na6

t"
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onyHaH onrr{Ma, ruapanrr{ ejpenrrlax Bg cenexcuja joay wrc
cyrepnpoAyceHTnop japarrrlar na3brM,qbrp.

Ar'lun rypluyJrapbrrrhrH anhrHMacbrHAa rueKapnop re ja ruexepau
MaAAonopAeH cy6crpar KlrMlr ucrusa4e eAlrJrup. [Ilexepaepnn
M[rr(poopraHH3Mnop BaCTTTOCHJTO aMlrH TypuynapHHa qeBpuJIMocH
yMyME cxeM yspe xeAr4p. Oeganqo ureKopnep rrupoy3yM rypuycyHa
rcA€p fiapqaJraHbrp. Ilupoysyr'r ryprxycy Kpe6c rclrKJrr{Ha AaxrrJr
oay6 r'.ryxreau6 y3Br.r rypruynap Bo aMr.rH rypruynapbrHBrH
japanuacuHa ce6a6 oayp. Eypa4aH ajqnu onyp Krr, hasup yseu
rypuynapbr rr.ryra$r.lr Sepr',reHraep na ja hyuejpeaap BacuraclrJra
aMr{H rypruynapbrHa tpauc$opr,raorja errrrex o.nap.

, EenennxJro, aMlrH Typr[ynapbrHn cenaje.qe uKu ycyrura: MrrKpo-
6uoaoxn 6lrr{Te3 ne rpancQoprrlacr.rja joay rure anbrprap.'JlnorHun a.ilunuacu. JIusuu aMrrH rypruycy E. coli, Micro-
coccus glutamicus, Aerobacter aerogenes, Corynobacterium
glutamicum, Brevibacterium flavum Bo B, lactoformentum
6axrepujalapu mpesuHgax uspar clrHre3 onyHyp.

(Dea.n crrnre3o MatuK B. flavum 6arrepujacrr BacnrocuJro
Jfl4guHLrH 6r.rocllHte3u auIaFbIAaKr,I KI,TMH KeAHp:

CoHzOo
rJrYKO3a

_cH3_co
nr{poY3YM rypruycy

Kpe6c rcEKrrH HOOC- CHz- CO- COOH
ry3yrynarbr-cr{pKo rypruycy

HOOC- CHNHz- CUzjCOOU
acrapaxuH rypuycy

NHz- CHz- (CHz)s- CHNHz- COOH
fiAsIlIH

JlngunuH cenaje r'rnrjaconrqa uurpo6uoaoxr.r ucrehcaau l97l-ql'r rlrre Jlarsnja anHMJropE repa$ungen hejara Keqr.rpnrMr.rrrrAr.rp.
Bynyn yuyn Brcvlbacterium aa Corynobacierium rrrar, 6axre_
pujaaapH MenaccaAa (urexep tryryHAypy ryruraxrbrcH) 6euapuexae
$eprvrenracuja arapbrnhrp. hajnpta 

- 
i""aj"q" ayxcarpoS 'ryrur"

rrrraMMJrap - Brevibacterium sp. ZZ Bo Corynoictctirium
glutamicum-gan ucru$age eAunr{p. By ruraMMJrap MeJraccanbr
uyh;atae 40_il+ crp_Ko ryprryny rrryhnrae 70 r/t rrrrr, .rrr",
eAH0 ronnajrrpaap. @epuenracuja4an coxpa uehaya4al nasilHtrajupr'rar yqyH oHy xycyc, rypyAyrry rypryia Ov.rp"ffirr"r"rr,
6y sarnran JrH3[rH KprrcTan rrroKJrHHAA r{eKyp.
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Brevibacterium sp.22 xynrypacbl $epuextacuja aaruauu mr-
3Hr{AoH 6amra pu6o$.rrarnx, HHKotEH na Son rypluynapbl KLIMI,I

Br{TaM}rHnoprr Ao CHHTe3 eAHp. By rapuuurAaH jeM MencoAHJro

ucru$aga eArurMecr{ Kpr.rcTan JrH3r.rHo Huc6areH 6ejyr cer'reps Bep[p.
Oua repa 4e jer"r MorcaAuno rgMH3 JTH3I,IH jox, ru3l,rH KoHceHTpa-
rbrHAaH xcrz$aga e\rzJrup.

Koncenrpar Aypy Bo rypy ha,r4a anbrHbrp. ,{ypy ronceHrparAa
7-10"/", rypy KonceHrpa"Aa uco 15-207. rnsnr. oayp. Tepxr6rnAe
Itvrsvrn, BHTaMrrHJrop Ba 3yJraJru ruahcya,'rap o.naH 6eae KoHceHTpaT-
napAat Br{raMHHJrr.r aMr{H Typruynapbr rtpeM[rKcuHun haenp,naHuacu
yuyu umu$aAe eAwrr{p.

Jlnaun MuKpoopraHugMJrop rape$uxqeH TaKqo 6uocnntes jorry
ue qejul, 6np uox y3Bn MaAAonoprrH rpanc$opuacnjacu urs Ao
anbrrrbrp. Eorp ne ja flKH uepherreAeH u6aper rpancSopr*lacuja
fipocecrrHH qox Baxr r"ruxpo6 seprr.reHurepH Bacr,rroclrJro hejara
KequpHpnop

(Depueuraulu jorua aMr.rHoKa[poJraKraMbrH JrH3HHo rpaHc6op-
ruacuja onynMacbr 1978-*rr HrrAo 3aBoA r'lurjacun4a hajara
revupu;ru6 Bo r{JrAo 6 iruu roH ToMrr3 JTH3HH anbrHb[p. Ey
rpauc$oprrracr.rja npocecurrAo Jrr,r3r,rur{H qbrxbilMbr uox jyxcex oay6
200 il*e 6epa6apaup.

faytauNu'rvDurvcvnvn a,tsluuacu. Mrxpo6no.roxuja ceHaje-
clrnAs rnyraMr{H Typr[ycy aJ'rMar yuya Micrococclts glutamicus,
Bacillus megaterittm, Brevibacterium sp., Corynobacterium
glutamic u m 6axtepnialapqaH ucrnSaAa enunlrp. hyrauuH aJrhrH-
Macbr npocecu wrrK AaSo 1957-qu HnAa Janonuja4a hejara
Keql{pr{nMuruAr.tp. Ey MarcsAJre rrraKopJrap Ba ja HHuAcraJrbr
6urrulapr.rrr huqpolrasarnapbrHAaH rlr4a lrau6aju xwurt ucru(ra4a
eAHnr.rp.

Baxrepujalap Bac[TocuJ'lo uryraMlrH TypruycyHyH aJrbrHMacr,rHAa

Aa 6oj MaEAaJraprlHHH pory uox 6yjyxayp, MecoJroH: rlrqa r'ryhurnna
6uornx eJraBa onyHAyrAa rryraMrrH rypruycyHyH r"rnrqapu 20-30
4a$a aprup. By ycya.na 37.5 r/r .{r,rxbrrt{ Hno ryryraMr{H aJrMar
MyMKyHAyp xn, 6y 4a rcru$a,qe onyHaH rrroKapnH 47f.-au rerrrKr{Jr
e4np. Ejnn 3aMaHAa r,.ryhur4e 6uoruHnn nnc6eren jyxcax rarbrJrbrrbr
r'auxpo6 hyuejpeCu ArrBapbrHbrH KequpurrHnr,rjunu aruarn CaJrMaura
hyuejpa4e crrnre3 onyHMyrx ryryraMr,rH rypuvcyHyH ruyhure nspaa
(cexpecuja) eArrJrMocr{Ho MaHe onyp. Baxrepnja hy,.rcjpecn 4u-
BapbrHbrH Kerrupurru.nnjrrHn aprnpMat yqyH aHrHoKcr{Aanrnap Bo
aHtn6uorr.rxnapAoH lrcrn(la4e eAlrJ.rup. flenucu,r.nuH 4aha 6ejyx
csMopo BepoH aMrrJ:r KHMH 6y uerce4-:ra coHajeAo xeH[ur rat6ur
eAunr{p. Belo xlr, neH[cHJrJrHHnn rar6urn ceuajecnH4a Micrococus
glutamicus 541 p uyhnre 45 r/t, Corynobacterium glutamtcum
3144 ucs 50 r/a rJryraMrrH rvpurycy cnnre3 eAHp.

(-
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Fayrauun rypruycy aJrHHMacbrHbrH ruKsp joay yann rypEryna-
prrH feprtreHTaT[B aMflHJraurAr.rpunMocflrrrp. Meceaan: 4 - KeTo-
rnyrap ryp[rycyHyH SepuenraruB aMrrHJroruAHp[nMocH Horrr-
qocHHAa Actinomyces citrefluorescens 2292-160%, A. levoris
2789-350%, A. globisporus 8l-210% rryraMuH rypuycy oMono
KarHplrp:

O:C-CHz-CHz-COOH+NHa
a -. KeroryIYTap rypluycy

HOOC - CHz - CHz - CHNHz - COOH
urYraMHH rypruycy

Tpunto0aH. rllooerH. deHHraraHHH se c. aMHx tvpurvraou-
ilun a.runuacu. Candida utilis uaja xe6eaeju repe$nHgeH 5
r/t rpunro$au cuHre3 onyHyp. 6e'3n MyraHr 6axrepuja;rap,
MoceJroH: Bacillus subtilis cyrKa ep3rruAo caxapo3a onaH rHAa
uyhnrux4e l0 r/a tpunro$aH eMoJro xerr{p}rp.

Tnpoaun rpaHcSopuacuja ycyny rrJrs Citobacter freundii
6axrepnjacnHAax aJrbrHau ruposlrH-$ e*unasa SepneHrn BacurocrrJro
anHHHp:

Sexo.n + rnpoy3yM rypruycy + NHa rgpo3r{H

@eHuaa;ranun Corynobacterium glutamicum 6axrepnjacrr
Bacnrocruro 10-15% ruoKop o.naH uyhurle 3-4 cyrKa epsrHAs
14-16 r/ t qHxHM Ene cr{Hre3 onyHyp. Brcvibacterium lactofer-
mentum, B.flavum Bacr.rrecrrfle 3 cyrxa ep3rrHAo 23 rlt qbrxHM
HJro 3,4-qnoxcn$eHrraraHuH (AOOA) cuHre3 onyHyp. AOOA
@epuenraep Bacr{recura rpaHc$opr*racuja joay r{Jro rnpoKarexuH
Bo [[poy3yM rypuycyHAaH Aa anbrHbrp.

[IrpoKaTex[rH + rupoy3yM TypEycy + t{H3_.-
3,4 -quoxcnseHulaaaxxu

Acnapaxnn rypuycy Psaudomonas rruHcJH Bo E. coli
6arrepnja.naprr repe$uHAoH rroxny MHrAapAa cr,rHre3 oaynyp. O,
ereao.nynuajan aMHH rypuynapn cbrpacHHa Aaxnn o.rrMaca Aa
Kynnn MlrrAapAa ucrehca;l e4utnf jejnnrn cenajecnn4e ruoKop
oBo3eAuqucn rurun ucrn$aAs eAHnHp.

Cenaje4e acrapaKrrH ryptuycy rpaxc$opr*lacuja jo.ny rae SyruaprypuycyHAaH xeHr,rm uctehca,n onyHyp. Bynyn y,ryH E. coli
6arrepujacun4ax aJrbrHaH acnapraia--eepr'lenrunqeH rcru$a4e
eAr.rJrrrp:

HOOC- CH= CH- COOH + NHe
Oyr"rap rypuycy

acnapra3a
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acflapax[IH

Jyxapuga KecroplrJroH aMlrH rypuynapAaH aJIaB.o Opynae

a*rrrn6rmn*op saBoAyxra aejcun, naonejcnH, tpuntoSaH ucteh-

CaJrH rrpocecJreprr hejara KerIupIlUIMLIrrtAerp. B. flavum rJlYKo3anbl

r',ryhur^e 14.5 i/ Jt, c"p*e ryp,yny r"ryhlrtqe uce 33 r/a usoaejcuH'

crrrrres eAu6 tonnaja 6wruP.
IrrcruAun Be rpIroH[H aMrrH Typluynapbl Corynobacterium

glutamicum, Bacillus subtilis, salmonella typhimurim 6axrepn-
jarapt tepe$uu4en cnnres onyxy6 rura uyhurllHAo roruIalrblnup'
Jlarus 6y rypruynapbrH r{blxbrMu a3 onAyry Y.{YE oHnapHH

rnxpo6no-rro*"- ylyrra aJIbIHMacbI heaa,'Iux ceHajeqe rer6nr
onylrMyp.

HYKJIEOTHAJIEPHH EI{OCHHTE3H

Alrun typtuynapbl Kr{MH HyKJreoruAnap qe hyuejpa4o cop6acr

re 6npreurr"ruur resujjorAe onYpnap. Er'rplaruunur halqa oHlap
npcujjer €r'IeMeHrJrepH oJIaH AHT ne PHT noanuep 3€HTIHpHHIH

repxu6uxu roruKtrJl eAl'Ipnop. Hyx.neotuAaop uypl.rH Bo IIHpI'IMHAI'IH

ecic.rrt ury6 aAeHr{H' clrro3uH Bo ypacun PHT-HraH; aAeH}rH

ryarr4H, crtosnn be tuuurt nce AHT-xun repxn6uHo Aaxl'InArrpnap'
Fryuejpene onax cep6ecr .HyKneoruArap juruum HyKneorllAnop

"ryn"i anaaxrlp. Eynnapun oKcopu r*rouo$oc$arnap (AMO, f!{O'
CM<D re c.) ruoKJrI{IrAo onypnap. Ke6enerurep4ex Penicillum
chrysogenium-yt I r rypy 6roxyr.necurrnH 0,65 Mr-HEr HyKneo-

rrrAJrop roruKrrJl eAup. Canditla gulliermondii hyvejpecrnqe
ecacgH [yprrH HyKJreorHAnapu Bo oHJIapHH TepoMonopnHo pacT

*earrrp.-Maja xe6eaex;roplrHrrH excepnjjerfiHAe 6arura MHKpoop-

raHlr3MJropo nuc6ereH ATO uoxly MrIrAapAa onyp.
Tertlo$na MHKpoopraHH3MnopAs HyKneorHAnopI'IH YMyMI'I MHr-

Aapbr Meso$unaepe Huc6ateu 3 ae$e '{oxAyp. Tepr'loSn,rnepqa

ryanrrn Bo oHyH TepaManapu, ueao@r,ra;rapAs Hco aAeHI'IH Ba oHyH

TOpOMOnOp[ troxnyr roIrrKHJI eAHp.

Mnxpo6 hyuejpecnn4e AHT Ba PHT-Huu 6uocunreguHAe
rrrurrrpaK eAgH qoxny MrrrAapAa raprranaHMa r"rohcy.nlapu-HyKneo-
rlrAnop Bo ocacnap BapAbIp. Muxpooprann3MnepAaH Penicillium
chrysogenium, Aspergillus pallidus se Can(lida utilis xe6o-
noKnopfi y3op]IHAo a[apHnaH reupy6enep KecropMl{rrrAnp KH,

hyuejpeae HyKneorI{AnopHH Mr{rAapu (cuHteau) oH.napnx 6euepu.n-

Mo ruoparrrn, xap6oH Bo a3or uen6ejr, MHHepan eneMeHTnop Bo

c. aM[JrnopAoH acblJlbl onapar AejnuIl'rp. Ee',gn auuH TypuryJlapbr

Bo BrrraMuHnop, MeceJIaH, hucrlrquH ne $o.n rypuycy [ypHH

fr '51F.."\. 7r, .- - .d ,-- '
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TopoMaJ'rapn 6wocnHTesuHr.rH ToH3r{MnHaa 6ejyx po,r ojHajup,rap.(Doa rypuycyny A,pallftlrrs xe6e,rejlr 6rian uyhura onaBo erAr{KAe
ryaHHqHH Ba oHyH TepaMoropuunn 6uocuHrein 40L aprbrp.

Hyxaeorra.qaep AT(D, Ko_eH3HM A, uyxrealr@ *o6ipr.rrinpr*r,
MocoJraH, @AA-nH repxn6lrHa 4r*rrirpr"p. Hyx.neoru4aepux
aJrbrHMacbrHbrH npaKTr,rKH eheruujjarr.r uriK Hea6eie Oy 

'ryfry"
MaIAoJropHH cr{HTesrrHAa oHJrapAaH ncrr.r$a4e, onyHMacbrAbrp. .(axeprapeQ4en, HyKneorr,rAJrep Bo oHJrapbrH 6np";o;--;;J;;;"p"
reparrnja4a Myannqa MarcoAuno rer6l,rr e1uJt:np.

- Cenajeqa Corynobacterium glutamicui 6axreprjacrrHqaH
S-unosun ra S-ryanm rypruyJrapbr aJrbrHbilp Kr{, Ovrr.ip 

"pru"uehcyJurapuHa xoru AaA BepMaK yr{yH anaBa eA1nup.
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OECI4JI VII

MIIKPOE nHnUAJIePr,I BO
IIOJII,IC AXAPI{AI EPHHI,IH A JIbIHM AC bI

NrINHAJIEPI,TH EHOCI{HTE3H

Jamapa Bo $nauxn-rur"rjenu xacconopn jara6anaep oJraH

MaAAonopo nunr{AJrop qejr,uup. Knrujenu rapxu6nHe xepe jarnap
rnncepuHrro jyxcexr'roaeKynny .qojr'ryu se Aojrraf,{r,tur jar rypuryrra-
pHrrbrH r"rypexxe6 eonplepn4up.

JlunuA.nep 6noaoxu aKTlrB MaAAenop cHpacHHa 4axu.n o.ny6
Mr{KpoopraHnar*r hyvejponopr{HAo ehrHjar rHAa MaAAocH rrroKJruHAo
(noco.ren, naaja xe6eaexlapunpe) Bo hyvejpeHu rourKuJr eAoH

KoMnoHeHrJropHH TopKH6nnAe (hyuejpe guuapun4a) ron aHbrp.
Byryn MHKpoopraHu3Mrrop 40%-a rEqap JrHnr{A cunre3 erMeK

ra6uaujjetnHa MaJrr{KArrpaap. JIunlrA cHHTe3 eqeu $eal r"rr.xpo6rapa
rrraja ne xuS xe6e.neKJropn, rulrx po6axrepnsp Ba xa pnuo6axrepnepuH
nyuajen4e;repu apacbrHAa pacr xonHHHp. Ee'au xapnno6axreplep
64%-e reAep ,HnHA cuHre3 eAr.rpJrap.

Murpoopraxu3Mnapr{H Jtutw4 oMoJroxor}rpMo xaccacuHrr ur[aqe
erMoK y.ryH "jar eMcnJrbr"HAau ncrr6a4a eI;l.nilp. Dy oMcaJI
xe6o.irar repa$uH.qan ucru$a4e onyHaH 100 r cy6crpara (xap6oH
r*ren6ejune) yjryH cuHre3 oryHaH jarux rparunapna MHrAapbrHbt
xscropr{p. Orucaa Ho3opu onapar 15 r-a 6epa6epnnp. Axrus
xe6e.nax;rep4e jar eucaln lS-r-a jaxr,rn olyp.

Eaxrepnja JrHnHAJreplr

Eaxtepnjaaap rcpe$nn4aH cr.rxTe3 oxyHaH r.nnnryop or:paS;ru
ejpeunrrr"firur BO oHJrapbrH rtlyxrenu$lnjx xecrepNnMxruAxp.

Ehrnjat Ma,uAacfl uraKnr{HAo 6axrepuja hyrrejpecur4a oH rtox
tecalyQ eAHnoH JTHnHA nonr.r-p-oxorjar rypurycyAyp. O, hyvejpa-
AaxrrJrH eHepKeTuK r'ly6agr.lae npocecnapuHAo 6ejyK pon ojxajnp.
Eyxapnor.napaaH $epr.nu 6axrepnja hyuejpag.rxge MyraSur 6ep-
MeHTJrep orMatrHrHH.qaE ,}ItlnrytepAaH rr4Aa MaAAecH KnMn ltc.TH-

6aAe eAunrrrup.
Jlunuqaap 6axrepnja hyrrejpecrxAa floJrucaxaprAnap Bo synan-

rap, hyuejpe Ar,rBapr,rHbrH KoM[oHeHTJropr{ oJrau MyKo[enrHAnoprrH
cHrHTe3H Ba MyxroJrn$ ar'rnn rypuynapuxmn hyvejpeja ,qauruu-
MacbrHAa Seal rnrurxpaK eAupnap. EaxreproJroxu Jrr,rnuAtrH ocac
huccoclr cnTonra3Marux ueu6paHAa ro[JraHMbrruAbrp. lpartlueH$n
6axtepuja"rrapun hyuejpa AHBapbrHAa Aa qoxry MHnAapAa nlrtA;rop
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jepaeruup. fpar'ruyc6ar 6axreprjanapHH TaqprA onyHMyru rrteu6pa-
HbrHbrH repxu6u 30/o tunut ae lSo/o 3yJraJrraH u6aper4np.

Eaxrepna.n ,unuAnop 3 rpyna 6eayHypaap:
l) $oc$oaunuArrap;
2) uurolnnHAnap;
3) ar,ruono.ruca xapnAnop.
Ooc$oauuuAnep 6axrepfian nuilv1ytH rrox hnccecunx TorrrKHJr

eAlrpnop. E. coli hyuejflecnr4s 5%, Mycobacterierceac Bo
C o r y n o b a c t e r i a c e a e @crure.nepu HuH Hyua jea4oJropr.rHAa uce 20 y" -e
r€Aop OocfurHnHA oryp. Ooc$oannrAnaps Qoc$arnr rypuynapu,
Ooc0arrlAn nrnucepuHJrap, Ax$oc6arrAr'lrr{cepHHJrep, $oc$arrlrArrJru-
rlo3lrrJrap, Soc$arnnu.neTaHoJraMuHnep, $oc$arr{Anncep[ursp aHA-
Anp.

(Doc$oannrqlap cHHre3eAoH ecac opraHlr3MJrep Bacterium,
Lactobactcrium, Micrococcus, Mycoboclerium, Corynobacte-
rium, Salmonella rrHHclH 6axrepujaaaplup.

Lnuxo.nnnuMap Bo Jrr{no[oJrr,rcaxapuAnep repxn6rx4e rrlgKop
oJIaH 6axrepuo;roxu nnnr,rAnapA[p. lluxoaunuArtepuH rapxu6n
rJryKo3a, raraKTo3a, MaHHo3a se 6aura uraKopnepAax u6aper oly6,
ocacoH Staphylococcus oltrelts, Bacillus megalcrium, pneumo-
cocclts, Micrococcus, Loctobucleriaceoe qnHcnopr.rHnH HyMajoH-
Aonopu repe$un4ex cr{HTe3 onyHyp.

JllrnonoaucaxapuAnap rpauuensn 6axrepuja.napuH hyvejpe
AI{BapHHHH repxn6unu roruKuJr eAr{p Ba Salmonellct, Escheri-
chia, Holobacterium \uncnr.r 6axrepujaaap rape$nrrAoH crrHrea
onyHyprap.

Maja xo6eJreKJrepuHr{H eMeJre
KeTlrpAHKJrepH JrHnHAJrep

Maja xe6_e;roKnoplr 6a xtepujaaap4aH Sepr.lr{ oJrapa r JrunuAnoprr
cuHre3 eAn6 hyqejpoas ron.najup, na3brM onAyrAa lrco rrro-
nurr.rcejapaap. Oaa.n nilnu\ cuHTe3eAoH r,raja xo6elaxaepurqon
Sctccharomyces cereviskte, Cantlida lropicales, C. albicans,
Rhodotorula glutaminzs uyhHr4e 27/"-a ft)Aop nunr{A ronaajup
nap. Eg'3[ aKTr{B rlrraMMJrap, MocoJroH, Rhodotorulrr rr,*rcrrrr,r,
nyr"rajauqanapu 47lo nrrrrr{A crrHre3 eAu6 rouajr,rp.nap.

JInnuA cHHTe3H erpaOlu raArHr eAllJrMuru 
-o6jex, 

Sctcchttro-
nt),ccs ccrevistae xe6eaajugup. Onyn hyuejpeo.urun rypy qo_
KrrcrHHH 70%-s rBAapr.rHH nuntrAnsp rotrrKuJr eqxp. Maja xeGlraiu
nunuAuHr.rH repru6u ecacoH $oc$o-rrnuugaep, Soc$oarr. ryp-y_
JrapH, fJr[KOJrHnHAJrOpr Tpr{rJ1}rcep}r.qnop, cTepor{Anop Bo eprocTc_
prrHAaH r6aperqnp. feiq erMaK JrasHM,qHp KH, uaja xe6eaejn
nu[rl.qnapu 6axrepral .nnnranepe snc6ere6 aa ejpexuaugurAup.
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KerS xe6olsxloplrHuH eMeJre
KeTr,rpAr{KJropH JrvIIHAJrop

Jlnnr,q cr{HTe3erMo xaccacn ocacoH Aspergillus, Pcnicilli.um,
Rhizoptts, Cunnighumella, Mucor, Allernori.ct, Rhizoctoniu,
Fusarium qHHcnapuHrrH HyuajauqonopuH,ua uyruahlr4o eAlrnMrnu-
Ar{p. Ey xe6e.nexaap4a runur crrHre3u 6axrepr.rja Bo lraja
xe6eaex.naplrua nlrc6araa Aaha a3 Tarrnr. oJryHMyruAyp. JIaxuu
oHnapbrH crrHTe3 erAlrKnapu JrlrnlrA.irap rapxrr6lrHa xepa 6axrcpuja
ne rnraja xe6eaaju JtktrtwE.jirapwlHAen (tepuenr'llrp.

Jlunn.q anMar Y.IYH npaKrtrKaAa Aspcrgillus, Pcnic'illittttt,
Rhizoptts, CunnighamcllelrvncreprrHrrH Hyuajau4a,replrHAatr uc-
rn$aqe eAr{Jrr{p. Aspergillus lcrrcus rt{Aa r"ryhnrlru4e 51"A,
Penicillium cruslosum 41,5o/", Cunningharnclla cl.eguns 49oA,
Fusarium sp, 50t/" JIlrnuA oMaJ.ra xorrrpHp. Jlrrnu4,reprtr clrHl'c-
3onyHMa MlrrAapbr Kap6oH uaH6ajnHqeH qox ScbrJrr>r,{rrp. Hoplutr'r
napa(rurqe 6euaplraeH xn(r xe6a.uajn rayxoaaAa lttKnrrr:t$ ..AeH
hyuejpeaape xuc6eraH rrox ,IHrrHA gMoJ'ro xorr,rpnp, JraKnlr nrrn]rAJrop
repxlr6lrH4exn jar rypuynapr,rHa, ja'Hu xej$ujjernHo xopa (lepr-
noHMr.rpnop.

Jarun xej$rajjerlr rrJ'rK Hes6aAe oHyH repxlr6ungaxrr jar
Typuvnapu u.na re'jux cAlrnup. Tepxu6unAaKu J'ruHor'r rypuryclrra
xepe xe6a.zex jarnr aejryH Ba KoraH jannapuH4au xejcfiujjeuu4rrp,
.rraKnH nau6ur jaru, coja, xyHe6axaH Ba rappr,rAanr,r jar.naltuu4lrrr
KCpil rarbrp.

Maja xe6enejn jaruH4a ga scjryn jaruua HHc6erarr ,4luroJ'l
Typurycy rroxAyp, JraKnH xlrcf xe6enejnunx jarmu4axrr J'lrlrro.rl
rypuycyHAan 3,2 4e$e a3Ahrp. OHa xepa 4e xn(r xo6eleju jarr,r
4aha jyrcex 6r.roaoxr @ea,rrrrrra MaJrrrKAr,rp. Tepxn6nHqe,qojrrryrl
jar rypurvaapblHblH NtrrrAapbt rtox oJrAH jar.nap hejnan Bo lrgcal(
opraHugMlr repe$un4eu qorfiH MaHvrMcoJ'ruHlrp, MyejjeH eArrJ,rrurrru-
AIrp Krr, hejnannapr,rH rHAacHHa rarbrr'raH jaraa 30-35o/o-4oH .rox
4ojr"ryur jar rypurycy oJrMaMaJ'rbrAr,rp. JarAa ,qojlrauuru jar ryprul,-
napbr Ha raAap qoxAypca, oHyH xejSnjjeru 6up o raAap jyxcexAup.
Maja xe6anejH janmHqa 55,7%, rrr(l xo6a,raju jarnuna lca 84,9%
4ojuanauu jar rypurynapbr BapAbrp.

, JAP TyPIXyJIAPITIHbIH I;I,IOCIIHTE3I{

MHxpo6 nunuAnopHHHH acac repxn6 hlrcce.napn jar rypury;ra-
pbrAr,rp KH, oHrap qaHJr br opraHn3MnapHH MaA,uonep r.,ry6aau.nocuHAa
eBe3onyHMa3 pon ojHajr,rp,rap. Eaxre puja Jr:anuAV 3aHuupulAo
Ctz - AsH Cza - a roAop xap6oH (C) arornry oaaH 4ojr,ryru na
Ctz - Aen Clg - e reqep qojr,laruorur jar rvprrryrapbr BapAbrp.
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lle4ser 7
Muxpoopranrr3MJropnn repe$un4en cnHre3oJryrraH jar

Jar rypury-
napH

KuuienN
6opinyay

Eax-
repuja

Mg:a
xgoo-
teju

Krfr*
xooe-
.neiu

Jlaypun

Mnpucrun

flaruurr.rH

Creapux

Apaxr,rqon

Eexex

Jluuroceplrx

MenraH

flaauuro-
/IefiH

flaaunr-
BAKCEH

Oneun

Cuc-naxcus

CH31CH2y1s- COOH

CH3(CH2)12- COOH

CH3(CH2)1a- COOH

CH3(CH)16- COOH

CH31CH2;16- COOH

CH31CH2y20- COOH

CH31CH2y22- COOH

CH31CH2126- COOH

CH3(CH2)a- CH= CH-

- (cHz)a- COOH

CH3(CH2)3- CH= CH-

- (cHz)+- cooH
CH3qCH2y7- CH= CH-

- (cHz)z- COOH

CH31CH215- CH= CH-

- (cHz)s- COOH

+

+

+

+

+

+

+

+

+

+

+

t
+

+

t

+

+

+

+

+

+

+

+

+

* Krrt! xe6e.nejn jar rypruynapr,rHr,lu repxrr6u raM ejpoull.trnrovlrrunrrp. J4r.
rypruyJrapbtHblH o:rMacbr "+", olrMaMacbr uya,rr MlrrAapl{a oJrMacbt ,,1,'

vrlxaporoplt flno KecTop[tnMhuArrp.

Maja xe6enajra rurnn4nHAo uco cto-clo, xu$ xo6enoKnop,rqo
ctc- czo rap6ox aroMv olan qojr',ryur ne qojMa^{brur jar rypruyrrpo,
olyp (veqnen 7). Jar rypruynapbr 3oHrrgpr,rHr.rH v3yHJryry oHnapbr
cr'rHre3eAoH rrlurpo6aapnrH 6euapu,ruo ilgpar{THHAOH acbrJrbr orapan
Aejuuup. Myhur4e qoxny xap6on Bo eHepxu rvreu6ejr,r onyrA:i,
JIAK}IH A3OT BO KYKYPANY MAAAONOP qATHIIIMAAbITAA MI{KPOOPTA-
Hn3MJrop zuxuua@ erMaAoH (.roxarruaAaH) xejlu lunuA 

-crrHTe3

eAr{pnop. lu4a r"ryhrrnxa 6xoruH BHTaMrdHu, Merr,ro,}rH, CepHH BO
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