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Kipicne 
- ., __ .i. 

ｾＮ＠ K,a3aK,CTaHn:a .IKhillhIHa MhIH)l,aFaH TOHHa eHn:ipicTiK .IK8He 
ayi,IJIIIIapyaIIIhIJihIFhIHhIH I<aJI.UhIK,TaphI rratl.n:a 6oJia,IJ,hI. b¥JI 

• • • 

K,aJUI,hIK,Tap TOIIhrpaK,Tur, cy Ke3n:epIH nacTarr, apTYJJm aypynap,Il,h!H ... 
Tapayi,rna bIKIIaJI .1Kacarr, K,OplllaFaH opTaFa i<,ayin TeHllipyne. "i 
: ·' CoH,n:hIK,TaH ochr I<aJI,IJ:hIK;TapllhI rratl.n:aFa .IKapaTy XaJihII< 
urapyaIIIhIJihIFhIHhIH, aca MaBhI3D:hI rrpo6neManaphIHhIH, 6ipi 
60JihIII Ta6billa,IJ,hI. £¥JI rrpo6JieMaHhI IIIenry 3KOJIOTIDIHhI FaHa 

v ..... • • • 

.IKaK,capTbIII K;OIIMaI-IAhI, OJI K9IITereH 0HlllPICT1K )K8He ayi,m-
urapyaIIIhIJihIK MacenenepiHiB naMyi,rHa yneciH I<OCa,IJ,hr. Con 
ce6enTi IllbIHaMhI 3KOJIOTII5UlhlI< Ta3a )K8He 3KOHOMIIKaJihIK, . . ........ . 
TIIIMAI TeXHOJIOTIDIHhI rraIIn:anatty, 3KOJIOTlI5IJihII< MaCeJieJiep,1..l;l 
urelliYTe MYMKiH1IiK 6epen:i. · · ,_. · ·: · · · ·· 

'i ; xx FaChIPD:hlH COH:FhI .IKhIJID:aphIHlla eTe Te3 ,n:aMbIII KeJie 
..IKaTK,aH FhIJihIMII 6aFhITTapLl,bIB 6ipi - OJI 6IIOTeXHOJIOTII51. 
8pTypni JiaCTaylllbI acepnep.ueH Ta6IIFII opTaHhI K,OpFayFa 
rratl.nanaHaThIH 6IIOTeXHOJIOTII5I - 3KOJIOTII5UlhII< 6IIOTeXHOJIO-
rIDI n:en aTaJiaL(hI. 3KOJIOflI5IJihIK 6IIOTeXHOJIOTII5I a.uicTepi -
cPII3IIKaJihII< .IKaHe XIIMIIHJihIK a)..l;icTepni natl.nanattyFa 6onMatl.'-

. . . . 
ThIH HeMece K;OpWafaH opTaHhI o,n:aH ap1 JiaCTaHyFa aKeJIIII 
COFaTbIH ..IKaFnafurap.ua )K8He 3KOHOMIIKaJihlI< TIIiMCi3 Ke3Ll,epn:e 
n atl..uanaHhmanhr. 
· · ··· )Kep, cy ..IKaHe ayaHhIH nacTaHyhrMeH KypecyniH: Ta6IIFM 
a.uicTepiHiH MaH:hI3L(hIChI 6IIOJIOTlI5IJihIK, 8)liC 6oJihIII Ta6hilla,IJ,hl. 
b¥JI a.uicTiH, Heri3i Tipi Ta6IIFaTThIH a.uicTeMenepi eKeHi 6enri"' 
ni. b¥JI a,I1,ic 6otl.hIHIIIa Ta6IIFaTThI nacTatl.ThIH ynhr 3aTTapLl,hI 
K,atl:Ta Kanere ..1KapaTaThIH cne1IIIcPIIKaJihII< MexaHII3ML(ep 
rratl.nanaHhIJia,1..l;hI. EipaK, Ta 6¥JI MYMKiH,n:iKTep IIIeKci3 eMec. 
Erep,n:e 3IIHHAhI 3arrap.Keri M:enlllep.ue 6onca, onap,1..l;hI TOJihIK. 
3aJiaJIChI3JlaH.Uhrpy MYMKiH eMec, coH,n:hIK,TaH 6IIonorl-rHJihii 
an:icTep aHTporroreHn:iK K;hIChIMHaH 3KOJIOflI5IJihIK, ..IKytl:eHi 

v v 

TOJihII< K;OpFaII aJIMaIIAhI. , •·-' 'v . . ,,,,, ; ·"- •.. !. ,. . - ,,_,, ' • 'i .; • . 

. CoH,FhI OH.IKhIJI.UhIKTa auaM3aT, fhillhIMII .1KaHe eH.uipicTiK 
ITOTeHUMaJIL(hI rraH.nanaHa OThlphIII, eMip cypy o6JihICTaphIHL(a 
Tipi Ta6IIfaT a.uicTeMenepiH eHri3in OThrp. MiHe COHLJ.hII<TaH 
FhillhIMM-TeXHMKaJ!hIK. nporpeccTiB Heri3ri 6aFhITiaphIHhIH 6ipi 
- 6IIoTeXHOJIOfll5I rraH.ua 60JI)..l;hl. . ' .. · 

. b¥JI a,I1,ic 6otl:hIHIIIa K,a3ipri 3aMaHHhIH 6IIOJIOrII5i.JrhIK, 
TeXHIIKaJihIK,..IKaHe 6acK,a n:a FhillhIMLl,ap,n:hI KeHiHeH K.OJID:aHhIII, 

• • 
0ClM,IJ,lK rreH ..IKaHyapnap KJieTKaJiaphIHhIH, MIIKpoopraHII3M -
nepniH: MYMKiHlliriH rratl:n:anaHa OThiphIIT, a,IJ,aM eMipiHiB ｮＺ･ｈＺｾ＠
retl:iH KeTepirr, 3KOJIOflI5IJibIK., 3HepreTHKaJihIK., Me,1..l;IIUllHaJihII< 

!J· 
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ITAPAY. 3KOJIOfHHJihIK,EHOTEXHOJIOfHH .- . ·. . - . -
. 

. ' ' . - .. . 
1.1. 3KOHOMHKaHhl 3KOJIOfHHJiaH,IJ,bipy . ·'' .:. ＧＱｦＮＺｾﾷ＠

.. , .... _, .. ＭＮＬﾷＬＮ｟ＬＬＭｾ＠.,.- ._!., ..•... ,·''·.'·';·;t_·· ., . ' ' ｾ＠ ｾＬＬＮ＠ ,1--·•·,,:-..• ,,, .,._ 
· Ｍｾ＠ . - ·i_ -·:, . -:'' ·: ·'·'"'-.'r' •· ·:-I'"··. ',. __ •. _._.' ﾷＧｾﾷＮ＿Ｍ '' -_ ·_ I ._ 

8JieM.n;iK 3KOHOMMKaHblH; aaMyhIHhlH; CTaTMCTMKaJihlK 
• • • • • • • 

capanTaMaChIHhIH; Her131H;.IJ:e, K:a31pr1 3aMaHaa eH.n;1p1cT1H; ep-
KeH.n;eyi ap6ip 15 )KbIJI.IJ:a 2 ecere apTaThIHhIH 6ai1K:aYFa 6ona.n;hr. 
K,a3ipri Ke3.n;eri FhillhlMM-TeXHMKaJihlK peBOJIJOIIIDIHhIH; aaMYbI-
Ha 6aM:naHhICThI aHTporroreH;:i:iK acepJiepaiH: Ke6eJOi 3KOJiorIDI-
JihIK: )KaF.n;aM,n,hIB Harnapnarr KeTyiHe ce6en 6oJihIII OThip. i •':Ir 
• ·, Con ce6errTi a,r:i:aM3aT Ta5Irr KeJie )KaTK:aH 3KOJIOfM5IJihIK: Kpll-

• • • • 
3MCKe K:apCbl 'f¥paThIH TlpilllJilK .n;aMJhIHhll{ )Kal{a MO.IJ:eJilH K¥-
PYFa THicTi 6oJihIII oThip [6]. Ochr Macenere catIKec 1992)KbIBhI 
178 MeMJieKeT 6acrnhIJiaphI E¥¥ K:OprnaFaH opTaHhI K:OpFay 
)KCJHe OHhIH; .n;aMYbl KOHcj:JepeHIIIDIChlH.IJ:a (Pno-ae )l(aHeMpo) 
)Kep 6Moccj:Jepa-cbIHhll{ 'f¥paK,ThI .n;aMJhIH )KCJHe 'f¥paK,TaJIYbIH 
K,aMTaMaChI3 ezy yrniH .IJ:YHMe ｾＳｩｈｩｈ［＠ 6apnhIK, eMepiHiH; caH-
caThIH 6enriJiei1:TiH KeJiiCiM 1<¥)KaTiapbIHa K,OJI K,OM.IJ:hl [ 6]. 

- "' • - 0 .-- • !' -

·. T¥paK,ThI .n;aMYFa aJhICY - eTe KYPaeni, ¥3aK, yaK.hITihI TaJiarr 
eTeTiH Kerr cj:JaKTOpJihI npouecc. E¥JI yrniH K,OFaM MeH K,oprna-
FaH opTa 6Moccj:Jepa .n;aMyhIHhIH; 3aH;.IJ:hIJihIK:Taphr Heri3iH.n;e e3 
apa K,Ochma 6ipre .n;aMyhr K:a)KeT. ., 
. · ' T¥paK,ThI .n;aMy - 6¥JI K,OFaMHhIH; K:oprnaFaH opTaFa acepi, 
5IFHM 6noccj:Jepa rnapyarnhIBhIK, aeBreM:iH.n;e .n;aMM.IJ:hI. CoH;.IJ:hIK,-; 
TaH a.n;aM eMipi .n;aMJhIHhIB Ta6MFH Heri3.ri;epi ernK,aH;.IJ:atI 6¥3hIB-
Matt.ri;hI [ 6]. 8pTypJii 6¥3hIJIFaH 3KOJIOfMHJihIK )KyMeJiepaiB 
tteri3iH;.IJ:e K,aJihIIITacK,aH K,a3ipri )KaF.n;atI, .IJ:YHHe ｾＳｩｈｩｂ＠ Tex-

• • 
HOJIOfM5IJihlK,)KCJHe aJieYMeTilK.IJ:aMbIFaH )J(aH;a caTbIChIHa ezy.n;1 
TaJiarr eTe.n;i. M¥HaaM: .n;aMy caThIChIHa eTy.n;i 3KOHOMMKaHhI 
3KOJIOfM5IJiaH.n;hipy .n;err aTaM,n,bl. 3KOHOMMKaHhl 3KOJIOfIDIJiaH-
.IJ:bipy .n;err, a.n;aMHhIH: K,oprnaFaH opTaFa ｾｍＺ･ｮｩ＠ TYP.IJ:e K,apaJhIH, 
a.n;aM eMipiH;.IJ:e Ta6MFaTihIH: K,aHIIIaJihIK,ThI acepi 6aphIH TYCiHe 
6iJiy.n;e. 3KOJIOfM5IHhll{ 'f¥paK,ThI .n;aMYbl yrniH K,a)KeTii Heri3ri 
rnapTTap.n;hIH; 6ipi 3KOHOMMKaHbl 3KOJJOfM5I.ii:aH,IJ:bipy 60JihIII 

;. ' ., ... ··,; .... 
Ta6billa.IJ:hl [ 1]. 3KOHOMHKaHbl 3KOJIOfll5IJiaH;.IJ:hIPY.IJ:hll{ Heri3ri 
KOMIIOHeHTTepi 60JihIII Ta6bmaTblH.IJ:ap: 
.. ｾＮ＠ ＺｾＮ＠ 3KOJIOfM5IJlhIK, rnapTTap.n;hI 6acK,a aa 3KOHOMMKaJihIK, 
KaTeropM5IJiapMeH K:aTap r<,apacThipy; 
.. '· - Ta6JIFaTibl rraM.n;aJiaHy 3KOHOMl1KaCblH - Ta6MFaTibI THiM;:i:i 
natI.n;aJiaHy rrp11HI111IITepiHe 6aFhIH.IJ:bipy; ' 

'..,_ 
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• 
- K,OplliafaH opTaHbl K,Opfay,Ll,b!H, lliblfbIHAbl TyplHeH' 

Ta6MfaTTbl K,OpFay cPYHKUH5IJlapbIH 8HAipic 3KOHOMMKaCbIHa 
• • 

eHf13Y TYPIHe ery; '', L ' • ' . _, -
ｾ＠

- rraHnanaHy K¥P bIJlbIMbIHbIH 3 KOH 0 MM5I -3KOJI OfM5lJlhlK 
)KafAafurapbI cTaHnapTTapbIH e3repTy ... : ... ,,•:tf · ., .. • . 

. ''• )J(anrrbl )Kafnaful,a 3KOHOJ\1MKaHbI 3KOJIOfM5lJiaH,Ll,bIPY nerr' 
• 

K,OfaMHbIH, aJieYMeTTIK-3KOHOMMKaJibIK, naMYbIHb!H, 3KOJIOfM5l-
JlaH,JlbipybIH 1<.apacTb1pyfa 6ona11h1 [ 1]. · · 

Ｉ｝Ｌｹｴｴｈ･ｾＳｩｊｩｩｋ＠ T8)KipH6e 3KOJ10flI5lJibIK, ｾｈ･ｈｩｈＬ＠ T¥PaKTbI-

JlblfbIHblf( rneKTeyni eKeHniriH KepceTyne. )],yH11e )Ky3iHiB . ｾ＠

aJieYMeTTlK-3KOHOJ\11IKaJiblK,)K8He 3KOJIOfl15lJibIK,)Kaf,Ll,aHbIHbIH, 
• • 

naMYbI yrn1H, AaMbIII Kene )KaTK,aH ay,L1,aH.nap,L1,a aHTporroreH.ntK 
acepnepAi 6aFhITiarr, 6aF,n:apnarr OTbipy K,a)KeT. ··· 

·. AHTporroreH.niK acepnep,n:i 6aFbITiarr )K8He rneKTerr OTbipy 
Ta6MFaTTbI K,OpFay rnapaJiapbIHblf( ceHiM;::i:illiriH apTTbipa,n:bI )K8-
He Ta611faTibI rraful,a11atty MyMKiHAiriH )KOFaphmaTa,n:bI. Ta611F11 

ｾ＠ ｾ＠ . 
pecypcTapAbI apbI K:apa11 rraH,n:aJiatty Ke3IH.lle, onapAbIH, K:OfaMFa 

• • • • 
Ka)KeTIIJI1r1MeH K,aTap, onap11,bIH, KeJieMIH Ae ecKepy K,a)KeT. 

'' JiacTaHll,bIPYllbl 3KOHOMlIKaJibIK, K83K,apacrreH K,apaFaH,Ll,a, 
OJI K,OFaMHblf( 6acl(a MyrneciHe OHblf( KeJiiciMiHCi3 3115lH KeJI-

Tipy,n:i 6i.JI11ipe11i, coJI ce6errTi a,n:aM3aTK,a 3HHH KeJITipy,n:iH, 6ap-
JibIK,)KaF,n:atiJiapbIH K.apacTbipy K,a)KeT. COH.llbIK:TaH nacTayrnhI-

• • 
K8ClIIOpbIH11,ap K,OpIIIaFaH opTaFa KeJITlpreH 3H51HbIH TOJibIK 
eTeMece, TaYbIII )KaTK:aH rratinacbIHa 1<.apaMati, 6¥JI MeKeMeJiep 
)Ka6hIJIYbI THic. E¥J1 )KepLJ;eri ynKeH Macene- KeJITipinreH 3H5IH-

HbIH, 6apJibIK TYPJiepiH aHbIKTay )KaHe OHbIH, J<¥HbIH 6aFaJiay. 
AHTporroreH.niK K:bICbIM )Kacay,n:hIH MacrnTa6bIH rneKTey )K8-

He OHbI 6aF11apnay MeH 6aKhIJiay eTe KMhIH Macene 6oJibIII 

Ta6hIJia,n:hI. 8cipece, )KJ1i opttaJiac1<,aH ay,n:aH,llap,Ll,a 6¥JI JVracene 

Kef( OpbIH aJiyLJ;a. 3KOlIOJ\1lIKaJlbIK,,Ll,aJ\1bIFaH en,n:epnif( ｔ｡ｾｰｬＱＭ
6enepiHe )KacaJIFaH caparrTaMa, 6¥JI rrpo6JieMaHhIH, 6yriHri KYH-
ne e3 rnernil'vtiH )KaJIIIbI TYPAe ani TarrrraFaHbIH 6ati1<,aTa,n:hI [2]. 
Ｉ｝Ｌｹｈｍ･ｾＳｩＮｊｩｩｋ＠ 3KOHOMl1KaJibIK, T8)KipM6eHiH, KepceTyiHrne, 

TeXHMKaJlhIK rrporpecTif( ap1<,acbIHLJ:a rraful,a 6oJIFaH )Kalla Tex-
• • • • 

HOJIOfl15lJiap SHIM 8H,Ll,lpy,L1,er1 I(a)KeTil MaTepHaJILJ;ap MeH 3aT-

Tap,Ll,bIB M8JIIllepiH a3aHTaJJ:bl. K,a3ipri Ke3eH,Jle ,n:yHHe ｾＳｩｈａ･＠
• 

)Kaf(a 3KOJIOfl151JlbIK, 3HeproTaCbIMaJILJ;aFbIIIITapFa eTy )Kyp1rr 

)KaTbip. MiHe coH.nati 3Hepr1151 any TeXHonor1151napbIHhIB 6ipi 
XX-FacbIPllhIB a51fhIHAa )KaK,CbI LJ;aMbIFaH 6110TexttoJior115160-

JibIII Ta6bIJiaAbI. CoHhIMeH 1<,aTap, aHTporroreHLJ:iK icTepLJ:il! 
• • • 

acep1MeH K,OpIIIaFaH opTaFa KeJITlplJifeH 3KOJIOfH51JlblK 31I51H-
'"• . " . . 
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)lap, KaViTa KaJIIIhIHa KeJIMeHTiH .IKaF)laH aJiy)la. Mitte ocbIH,n:atl: 

.IKaKbIH)laII KeJie .IKaTKaH arraTibIH 6eTiH any yrniH, TeXHOJIOfH5I-
Jiap)lbI :>KaH:apzy, KaJIAhIKChI3 ett,n:ipicTep .1Kacay, rratl:11anh1 eHiM-

• 
,n:ep MeH MaTepttan,n:ap any yrnrH KaJIJihIKTap,n:hr Ka11ere .IKapaTy 
(YTHJIH3aUHH) Ka:>KeT. E¥JI aTanFaH npocj)HJiaKT11KaJihIK rnapa-. . . . ' 
JiapFa eH,n:lplCTIK )l(8He KeH OpbIH,n:apblH Hrepy K8ClIIOpbIH-. ' .. ...., 
,n:apbIH,llaFhI arraTiap, TeH,13,n:ep,n:er1 :>KYK KaHhIK.TaphI MeH TaH-
KepJiep)liH: K,Hpayhr, )KapbIJihICTap ·MeH 6ttoccpepa,n:arh1 3Ko-

JiorHnJihIK arraTTap,n:b1i-i, Heri3itt,n:e 6oJiaThIH Ta611FH opTaFa 

3HHH,n:hr )K8He yJihI 3aTTapJibIH: Tapanyhr )KaTrratl:11h1 [7 ,8]. 
.. ｾﾷ＠

· · E11occpepaHbIH aHTponoreHJiiK JiacTaHYbIHhIH: ¥JifaJObI ce-
6errTi, OHhI Ta3anay rrpoueciH :>Kypri3y :>KOfapfbI KapKhIH,n:a 60-

JIYhI Ka:>KeT, ce6e6i arraT Ke3iH,n:e 3KOJIOfH5IJihIK:>KYVieHiH: apryp-

Jii 3JieMeHTTepi apacbIH)laFhI Ta6HFH 6atiJiaHhIC y3iJie11i ,n:e, 
6ttoccj)epaHhIH: Heri3ri 3JieMeHTiepi MHKpo6TbIK 6HOUeHe3)lep-
)liH y3inicci3 :>K¥Mhrc ｾｰｲｩＳｹｩｈ･＠ Kepi acepiH T11ri3e)li. 3aTiap-
)lhIH: )KOfaJIFaH 6eJiiMiH, HeMece an,n:e6ip 6eJiiriH KaJIIlhIHa KeJI-

Tipy yrniH OJI 6eJiiKTep,IJ,i 1)'TacTatl: ChipTiaH eHri3y Ka:>KeT [7]. 
'.. xx FaCblp,I:I:blH COH:Fbl )Kbill,UapbIHlla eTe Te3 )laMbIIl KeJie :>KaT-

KaH 6aFhIT - OJI 6HOTeXHOJIOfHSl. 3prypJii JiacTayrnbI acepJiep-

)leH Ta6HFH OpTaHhI KOpFaYfa natl:,n:aJiaHaTbIH 6HOTeXHOJIOfHSl -
3KOJIOfH5IJiblK 6HOTeXHOJIOfH51 )],err aTaJia)1bl. 3KOJIOfH5IJiblK 

6ttoTexHoJiorHSl - aprypJii eHnipicTiK)K8He aYbm rnapyarnhmhIK 
.... . ,.,,.-.. 

KaJ!AhIK;TapbIH K:attTa Kanere )Kapazy yrn1H MHKpoopraHH3:rv1nep 
<J Ｍｾ＠ • • • 

apKbL1IhI rra]l[JlaJiatty rrpouecrH :>KYpr13en1, Tay-KeH opbIH1laphr-

HhIH, acepiMeH 6¥3hIJIFaH )KCpJiepni peKyJihTHBau11HJiatinhr, 
aprypJii 3HSlHJ(bl-YJibI KOCbIJibICTapbl 6ap ayMaKTap MeH 0H1lipic-. ｾ＠

TlK aFbIH cyJiap,UbI Ta3aJiaH)lbl, aYbIJI )K8He T¥PMbICThlK wapya-
ｾ＠ . 

rnhIJihIK.Tap,n:bI eH,Ue]l[Jl1. . 

3KOJIOfl1fillblK 6110TeXHOJIOfHSl anicrepi - cPH311KaJihIK )Ka He 
XHMH5lJibIK 8)liCTep)1i rraM.naJiaHyFa 60JIMaMTbIH HeMece 

• • 
KOprnaFaH OpTaHbl o,n:aH 8pl JiaCTaHyFa 8KeJI1TI COFaTbIH :>KaF-
naM.Jiap;:i:a )KaHe 3KOHOMHKaJihlK THiMCi3 Ke3;:i:ep;:i:e naM:11anaHhl-

Jia)lbl. MhrcanFa, ancop6u115lJihIK a;:i:icrep repeH, Ta3anaMalinhI, 
aJI XHMl1SlJihIK a11icTep YJihl KOCbIJlhICTapnbII-1, Ke6eIOiHe aKeJiin 
COfa)lhI. ｾﾷＧ＠ ... ., .. ,_, .. •'C" ＢｾＭ

I )Kep, cy :>K8He ayaHhIH: nacTaHYbIMeH KYPecy,IJ,iH, Ta611F11 
8JiiCTepiHiH, MaH:hl3,IJ:bICbl 6HOJIOfHfillhlK 8)liC 60JibITI Ta6billa)lbI, 

D¥JI a11icTiH: Heri3i 6oJihITI Tipi Ta6HFaTihIH, anicTeMeJiepi .1KaTa-
AhI. E¥JI anic 6oM.hrHrna Ta6HFaTihI JiacTati:ThIH yJihI 3aTiap,n:hr 

YTHJIH3aUHHJiaMThIH crreuttcpHKaJihIK MexaHH3M,n:ep naM.,IJ,ana-

7 



HhIJia,LlhI. EipaK Ta 6¥n MYMKiH.uiKTep rneKci3 eMec. Erep.ue 
3l15IH.UhI 3arrap Kerr Menrnepne 6onca, onapnh1 TOJihIK 3anan-
ChI3.UaH.UhIPY MYMKiH eMeC, COH,UbIKT3H 6l10JIOfl15IJlbIK anicTep 

• u • 

aHTporroreH.UlK K,bICbIMHaH 3KOJIOfl15IJlbIK )KyHeHI TOJlbIK, 
.... v .. 

K,OpFaII aJIM3l1,UbI. · · ' 
CoH;FhI OH)KbJJI.UhIKTa anaM3aT, FhIJihIMI1 )K8He eH;:i:ipicTiK 

IIOTCHUIIaJIAbI rraM,rr,aJiaHa OTblpbIII, eMip cypy o6JiblCTapbIH)la 
Tipi Ta6IIFaT 8JJ:iCTeMenepiH eHri3irr OTblp. MiHe COH)J;bII<TaH 
f'blJlblMll-TeXHHKaJibIK, rrporpecTiH: Heri3ri 6aFbITrapbIHhIH: 6ipi 

• • • 

- 6l10TeXHOJIOfl15I naM,rr,a 60J1JJ:bl. .·· 
. ' ' ｾ＠

. D¥JI a;:i:ic 6oi1bIHWa K,a3ipri 3aMaHFbI 6110JlOfII5IJlhII<, TeXHll-
KaJlhIK )K8He 6acK,a na f'bIJlblM.U3PJJ:bI KeH;iHeH K,OJI)l3HbIII, 

• • 

eClMJJ:lK rreH )K3HyapJlap KJleTKanapbIHbIH:, Ml1KpoopraHI13M-
. . . . '-' . . . 

.uep.u1H: MYMKIH.UlfIH rraII.UaJlaHa OTbipbIIT, a.uaM eM1p1H11-1, 
;:i:e1-1,reH:iH KeTepirr, 3KOJ10fl15IJlbIK, 3HepreTIIKaJibIK,, Me.UIIUIIHa-
JlbIK )K8He TaMaK,TaHy rrpo6neMaJlapbIH wewyre 6oJlaJJ:hI. 
K,a3ipri Ke3eH)J;e aca naMbIFaH 6aFhITTapnhrH: 6ipi - eHnipicTiK 
MIIKpo6110Jlorl15I. D¥Jl 6aFbITThIH FbIJlbIMII )K8He rrpaKTIIKaJihII< 
)KeTicTiKTepi 3Konorl151JlhIK rrpo6JleManapJJ:hI wernyre rraM.ua-
naHbIJIYJJ:a. n¥JI 6aFbITThIH )KeTicTiKTepiH TeMeH.ueri KepceT-
KiIIITep;:i:eH 6aMKaYFa 60Jla,Llbl. - . 

EipiHrnineH, MIIKpoopraHI13MJJ:ep KJieTKa,na KerrTereH M8Jii-
MeTTep;:i:i K,a6bIJIL(3M OTblpbIIT, a.uaMFa K,a)KeTTi 3aTTapnhI eciM-
JJ:iKTepre 1<apaFaHn:a 100 ece, )KaHyapJlapFa 1<,apaFaHLJ:a 1000 ece 
Te3 CllHTe3;:i:eH:;:i:i. M¥HJJ:atl 3arrapFa: Ｖｾｊｬｯ｟ｋＬ＠ ｡ｍｈｈｋＬｨｉｉｉｉｋＬｨｾ＠ -
;:i:apbl, BIITaMIIH)J;ep, ¢epMeHTTep, opraHIIKaJibIK, 3aTTap )KaTa-

• • 

):(bl. 3KOJIOfl15IJlbIK,)K3f'hIHaH K,apaCTblpFaH)J;a, 6¥JI Ke3JJ:e Ta6II-. ,, 
FaTKa 3ll5IH)lbl acep eTeTlH 3arrap, MllHepaJI)J;bIK TbIH;31lTK,bllll-
Tap )K8He rrecTllUI1JJ:Tep Ke6eH.irr KeTrreM,rr,i. . ·... . . ... . . 

EKiHrni;:i:eH, 6lloTexHonorll5IJlhIK, rrpoueccTep apHaynhI 
• u 

K8ClIIOpbIHJJ:ap;:i:a, TeMrrepaTypa MeH K,bICbIMJJ:bI KeTepMel1 
• • • • • 

)KyprI31JleJJ:l, 5If'Hll 3KOJIOfll5IJlbIK, Kay1nc13 TeXHOJ10fll5IJlap 
u 

rrallL(anaHbIJia,LlhI. ;:·. 
YIIIiHIIIiJJ:eH, TexHonorH5IJlhIK, KacinopbIH.uap Ke3 KeJlreH 

reorpa¢ll5IJibIK ttyKTeJlep;:i:e ｾｍ｢ｉｃ＠ )KacatI ana,nhr, coHbIH irrriH-
u • 

;:i:e 3YbIP KJlllMaTThIK, )K3f'L(3IIJlapua ｾｰｲＱＳｹｲ･＠ )K8He K,0JlL(3HbIJl-
Mai1 TacTaJIFaH )KepJlep;:i:i ;:i:e rraM,rr,anaHYf'a 6oJla,nhr. · ··: 

TepTiHIIIineH, 6lloTeXHoJlorll5IJlhIK, eH;:i:ipicTi ｾｰｲｩＳｹ＠ yIIIiH 
K,a)KeTTi IIIIIKi3aTTbIH: KeJleMi eTe Ken (aybIJlIIIapyarnbIJlhIK, 
)K8He 6ac1<,a eH:JJ:ipic cananapbIHhIH K,aJIJJ:hIK,Tapbr) Ke3nece;:i:i. 

)J,yHlle ｾＳｩｈｩｴｴ［＠ KenTereH eJl;:i:epitt;:i:e eciMJJ:iK neH opMaH-
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.._, . . . . .._, 

TOFaH ewi:ey ewi:1p1c1HIH K,aJI,IJ,hIK,TapbIH K,aIITa Ka,r:i;ere )Kapazy 

Heri3iH,r:i;eri 6HOTeXHOJIOrl151 - 3KOJIOrII51JibIK, Ta3a 3HepreTl1Ka 

rrpo6neManapbIH rnerny,r:i;e. M¥HaH Ta3a 3HeproTacbrMaJI-

,r:i;aFbIIIITap, MeTaH MeH TeXHl1KaJiblK, 3Tl1JI Cill1pTi 6l103TaHOJI 

aJlbIHyJ(a . .. , · , ＴﾷＺｾＭﾷｬＺＭＺ｟Ｍ［ＬＧＬｩ＠ fr-•. 1 ... ｟［ＺＭｾＧｴＭﾷＡ｟ＺＺ｟［Ｌ｟ＺＬﾷｾｦＬＮＬＧｬ＠ ｊＭＺｾｾＭＺＭ · -.\.-; ·1·:- :_. ·: 1 i_- ＺＭＮｾＱＺＺ｟ｾＭＮＭ .. _ .,:(-

• JlyHtt:e ｾＳｩｈｩｈ＠ epKeHtt:eTTi en,r:i;epiwi:e a,r:i;aM3aT rreH Ta6II-

FaTThIH 6ipre ,r:i;aMy rrpo6JieManapblH rnerny yrniH 6HOTeXHOJIO-

rtt:51JibIK, ¥JITTbIK. 6aF,r:i;apJiaManap )KaCaJIFaH. Eyn 6aF,r:i;apnaMa-
• 

nap,r:i;hI MeMJieKeT )Ka He )KeKe Kac1rrKepnep K,ap)KbmaHJJ:bIPMhI. 

nHOTeXHOJIOrII51 K,a3ipri 3aMaH,r:i;a )KbIJihIHa 65 MHJIJIIIap,r:i; 

,IJ;OJIJiap,r:i;aH aca eHiM ewi:ipy,r:i;e. ｊｬｹｈｬＱ･ｾＳｩｊｩｩｋ＠ 6HOTeXHOJIOrl151-

JibIK, eHiMAepiHiH )KbIJIAhIK. ecyi 7 ,5% 6oJia,IJ;hI ,r:i;err )K06anatty,r:i;a. 

60-IIIhI )Kbll,IJ;ap,r:i;hIH 6acbrH,r:i;a KCPO-,r:i;a cPl13l1Ko-xtt:Mtt:51-

JihIK. 6MOJIOrl151 MeH reHeTHKaHbIH ,IJ;aMJbIHa K8IITereH rnapanap 

)KaCaJiblH,Il;bl ,r:i;a, 6tt:OTeXHOJIOrlI51JibIK, eH,r:i;ipicTiH ,r:i;aMyhIHa 

OTaHJJ:hIK, IIIMKi3aTTap Heri3 60JI,IJ;bl. ' . 

.. . ｅＱＱＰｔ･ｸｈｯＮｩｲｯｲｾＵｉｊｩｨｉｋＮ＠ ewi:ipicTep oTaHJJ:hIK. rntt:Ki3arrap MeH 

K.OHAhIPfhIJiap,r:i;hIH Heri3iH,r:i;e )Kacany,r:i;a. Ocbr KYHre ,r:i;etiiH 
• • 

onap,Il;blH ｾｍ｢ｉｃｔ｡ｰ｢ｬ＠ CblpTTaH KeJieTIH lIMIIOpTK,a TayeJI,IJ;l 

eMec. 1 ..• _ . __ .... _-_1_.- __ . -'·'·-· •• ［ｾﾷ＠ ﾷＭＭｾ＠ .. _, ·- 11.·(--

';:. 3KOJIOrtt:51JibIK, 6tt:oTeXHOJIOflI51 a,n:icTeMeJiepi MeH rrpo-

uecTepiH rrati,r:i;anaHy, Keneci 3KOJIOrl151JibIK. rrpo6JieManap,r:i;hr 

rnernyre MYMKiHJJ:iK TY£hI3MhI. AYbmIIIapyarnhmhIFhIHJJ:a: eHAi-:-
• • 

pie Ftt:MaparrapbI K¥PhIJihIChI MeH rnaxTanap,r:i;hI cany Ke31H,IJ;e 

)J(aHe ITOJIJ1IOTaHTTap,r:i;bIB Ke6etiirr KeTyi acepiHeH 6¥3billFaH 
• 

)Kepnep,r:i;1 peKYJlhTMBa1Itt:5IJiay, MaJI )KaHe K.¥C rnapyarnhIJihIFhI 
• • 

K,aJI,IJ;bIK,TapbIH ewi:err, 3KOJIOfl151JibIK, K,ay1rrc13 TeXHOJ10fM51Jiap 
)J(acay. ·· · · · ·· · · · ·· · · · · · · ' 

8H,n:ipicTe: K,aJl,IJ;bIK,CbI3 TeXHOJIOfl151JibIK, UMKJl,Il;ap,r:i;bIB 
• • 

K,ay1rrc13 3KOJIOrl151JihIK. TexHoJiortt:AAaphIH )J(acay, ynhI K,OChI-

JihICTap MeH pa,ll,tt:OHYKJ111,IJ;Tep,r:i;eH, aYbIP MeTaJIJI l10H,IJ;apbIMeH 

nacTaHFaH aFhIH cynap,r:i;hI, e3eH:,ll,ep MeH 6ynaK,Tap,r:i;b1 Ta3anay. 

.. AHTporrorewi:iK acepnep,r:i;i:tt: ecyiHe 6atiJiaHhICThI Ta611F11 

opTaFa KCeI_Io6tt:OTl1KTep,r:i;itt; IIIaIIIbIJIYbI Ke6etie,r:i;i. AJI OJI 
.._, . .._, . 

3KOJlOrI151JiblK, ｾｴｴＺ･ｈｬｂ＠ )KaJIIlhillatt: JiaCTaHYbIHa aKeJllII COK,-

Tblpa,r:i;bl. 3pTypJii 3KOJIOrlI51JiblK, )Kytienep,r:i;i:tt: Mtt:Kp06TbIK, 

acC01IMa1IM5IJiapblHbIH. K8IITereH IIOJIJIIOTaHTTap,ll,bl bI,IJ;bipary 

)J(aHe K,atiTa rratt,ll,aJiaHy K,a6iJieTi 6ap eKeH,r:i;iri an,r:i;eK,arnaH 

aHbIK.TaJIFaH. MiHe, COHJJ:hIK,TaH 3KOJIOr1151JihIK. 6110TeXHOJIOrl15I 
• 

K,oprnaFaH opTaHhIB nacTaHYbIH )KOIO yrn1H Mtt:KpoopraHtt:3M-

)lep)liH ap TYPJiepiH rrati)laJiaHMhI. • .. , ..• , _, "--··. , . 
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• 

,,, bl,IJ,bipaMaMThIH KCeH06110Tl1KTepD,i1-1, Ke6eIOiH TOK.TaTy 

yrniH, 3KOJIOfl15UlhIK, )K)'i1e Ml1KpoQ:>JiopacbIHhIH MYMKiH,IJ,iriH 

3epTTey )!(¥MbICTaphIH Te3,IJ,erri. AHTporroreH,IJ,iK )!(aF,IJ,a:ti,IJ,aFhI 

bI,Il,hipaMaMThIH 3aTTapD,bII-I, CTpYKTYPaChI' erep OJiapD,hll-1, Ta6I1Fl1 
ｾ＠ ｾ＠

)!(af',IJ,ali,IJ,af'hI 3aTTap,Il,hII-I, K¥PbillhIMhIHa ca11Kec KeJice, 3KOJIO-

fl15UlhlK )K)'Me MI1Kpo6TapbIHhII-I, K.ai1Ta Ka,IJ,ere )!(apaThIJiaThIHhl 
aHhIK.TaJI,Il,bI. . , . , ·· , . ' . . . '' 1 i . . .• . .. ., ' i'! . 

· Ke3 KeJireH 3KOJIOfI151JihIK. :JKYi1eHi1-1, e3iHi1-1, MI1KpoQ:>Jiopachr 

6oJia,IJ,hI. Kei16ip MI1Kpo6Tap acepiHeH 3aT MOJieKyJiachr - Jiac-

TaH,IJ,hIPFhIIIIThI 03repTCe, aJI OJI e3i 6acK.a MI1Kpo6Tap,Il,bll-I, 

acepiHeH hI,IJ,hrpai1,Il,hr. M¥H,IJ,ai1 <<KOMeTa6oJII13M>> ,Il,ac):>H11 MeH 

Xc11 (KaJI11Q:>opHIDI YHMBepcirTeTi) 3eprreyJiepiH,IJ,e KepceTiJI,IJ,i. 

OJI eKi Pseudomonas (P.aeruginosa)!(aHe P.Stutzeri) IIITaM:M,IJ,a-
• • • 

pnIHhIB acep1MeH KYIIITI yJII>I I1HCeKTI1UlUI. napoTHOH,Il,hI hI,IJ,hI-

paTy Ke3iH,IJ,e ,IJ,aJieJI,IJ,eHreH 6oJiaThIH. 

YJ1h1 MOJieKyJiaJiap,IJ,hII-1, XI1MI151JihIK e3repiciHiI-l H8TJ1)!(eci 

Kerr )!(aF,IJ,ai1,IJ,a TOJihIK ai1phIJIMai1, ,IJ,eT0Kc11¢11Kau1151 KYi1iH,IJ,e 

6oJia,IJ,hI: Q:>ocQ:>opJiay, MeTI1JI,IJ,eHy, aueTI1JI,Il,eHY )K8He T.6. ,Il,e-

T0Kc11¢11Kau,1151 peaKUI15UlapblH Te3,IJ,eTeTiH Q:>epMeHTTep, ITJia-

3MI1,Il, J<.¥paMbIH,IJ,a 6oJiaThIH reHD,ep apK,billhI :JKYPfi3iJie,IJ,i.' ' ' .' 

KeJIJiory, qaTTepD,)KI1 MeH lJaKpa6apTI1MeH [ 4] KYIIITi 21<.aHe 

)i(aJifihI rraM,IJ,aJiaHhillaThIH rep6I1I!I1,IJ,TiH, rypi 2,4,5-Ti (2,4,5-. 

yrn XJIOpc):>eHOKCTbl cipKe K.bIIIIK.billbI) TOJihIK MeTa60JII13all,IDI 
)KaCaMTbIH MI1Kp06ThIK eHiM aJihIH,Il,hI. ' , ···c ·. , 

3eprreyrniJiep Ta3anay CTaHI!I151JlapbIH,IJ,a 6ipHerne MI1Kpo-

opraHl13MD,epD,i 6eJiirr aJihirr, OJiap,Il,bI opr·aHI1KaJihIK K.OCbIJihIC-

Tap,Il,hl (TOJIYOJI, KCI1JIOJI), XJIOpIIIbIFapFbIIIITap (11-XJIOpKaTexo-

Jie) .IK8He CaJII1UI1JlaTTapD,bI bI,Il,bipary Q:>epMeHTTepiH :JKYpri3eTiH 

reHD,epi apK.bIJihI 6ipHerne fIJla3MI1,IJ,Tepi 6ap 6acK.a 6aKTep115I-

JiapMeH apaJiaCThiphIII )Kj6epreH [ 4]. . :.. · 

KceH06MOTI1KTepD,i1-1, c11HTeTMKaJihIK aJicipeyi, yJihI 3arrap-

,IJ,h11-1, rrai1,IJ,a 60JIYbIH TOK.TaTa,IJ,hI, ce6e6i Kerr )!(aF,IJ,ailllapD,a 6eJii-. ' 

Hin hI,IJ,hipay .IKaHe 6acK.a a3hIK.TapMeH hI,IJ,hipay peaKUl151ChI, 

aJI,llhII-lFhI 3aTK.a K.apaFaHD,a ynhIJiay 3aT rrai1,IJ,a 60Jiyh1Ha aKeJiirr 

COf'YbI MYMKiH. KceH06110T11KTepD,i 6enriJii D,ape.1Ke,IJ,eri ,IJ,aF,lla-

pbrcK.a .IKeTKi3eTiH IIITaMMD,ap)la .IK06aJiaFaH,IJ,a, OCbIH,IJ,ai1 

reTeporeH,IJ,i ,IJ,aF,llapbIC 6110KaTaJIM3aTopJiaphIHhIH, KYPD,eJiiJiiriH 

ecerrKe MY KepeK. TioJIJIIOTaHrrapD,hII-l hI,IJ,hipayn1 .IKaHe yr11JIM-

3au11MaHynr 3KOJIOfI151JlhIK )!(yMeHiH, MI1Kp06ThIK acCOll,I151CbI ｾ＠

Hbll-1, 3BOJIIOUI151JlhIK K.ac11eTiHe 6ai1.'laHbICTbl 60JiaTbIH,Il,hIK.TaH; 

3KOJ10fl151JlhIK, 6110TeXHOJIOfI15I a)liCTeMeJiepi Kerr .1KaFD,ai1,IJ,a 
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K,OMaHhIJia,IJ;hI. Erep 3aT 3KonorIIillihIK, )!()'Here K,aliTa 'fYCeTiH 

6onca, OHhIH: hILJ:hipay )KaHe YTIIJIII3aUII5IJiay rrepIIOAhI K,hICK,a-
pa,IJ:hI. Ce6e6i, 1aTTap;i:hrtt: hILJ:hipayhrHa )KOFaphI K,a6ineTTi MII -

KpoQ:>nopaJiap;i:hrtt: K,¥paMbIHhIH: ¥JIFaIO )KaFbIHa MI1Kp06TbIK ac-

CO!IIIal1J151Jiap 6eliiM;i:i 6oJia,IJ;hI. . .· .· . ' ... 
K,opIIIaFaH opTaFa )Katt:a 1aTTap;i:h1tt: 1<.a6b1MaHyn1, Tar:i:;i:ay 

MexaHII3Mi apKbUihI )K)'pri1i.i1e;i:i, 5IFHII Ta6IIFII reHeTMKaJihIK; 

iq:pacTbipynap 6ona;i:hI. KoprnaFaH opTa,r:i:a )Katt:a KOChIJihICTa-
PAhIH: rrali;i:a 6onyn1, reHeTMKaJihIK MaJiiMeTTep;i:i TaChIMaJILJ:ay 

)KQJihIMeH M1IKpoopraHH3M,IJ:ep;i:i K,aliTa iq:paCThipa,Il;bI. K,opbI-
ThIH,IJ:hIChIH:Aa, 6acTaIIK,bILJ:a Ml1KpoopraHII3M,IJ:ep OChl cy6cTpaT-
Thl rrali;i:anaHYFa Ka6ineTCi3 6onca, COHhIHaH K.a)KeTTi KaT0-

6oJIHCTiK cPYHKUIIilliap )Ka He cy6cTpaTThI K,aliTa Ka,IJ,ere )Kapary 
K,a6ineTi apTa 6acTali;i:h1 [ 8]. · · ' · ···· · · · 

K,a1ipri Ke3ett:,IJ,e 1<,opIIIaFaH opTaHhI Ta1anayFa apHanFaH 

IYIIIKpoopraHII3M,Il,ep IIITaMM,Il,aphIH )KaCaYFa apHaJIFaH peKOM-
• 

611HaHTThI )],HK K,¥paCThIPYAhIH a;i:icTeMeJiepi Kett: OpblH aJia . . 

K,OliFaH )KOK,. E¥JI MaceneHi IIIeIIIy;i:e Ta6lIFII retteTHKaJihIK, 
- - ' . . . . . . 

ayhrcy MexaHH3M,IJ,ep1He Her11,IJ,enreH MlIKpoopraHlI3M,IJ,ep;i:1 K,¥-

paCThIPY Kett:iHeH rraliLJ:anaHhIJia,IJ;hI. Keli6ip )Kat·;i:alinap;i:a hILJ:hI - . 
v • 

pay )Ka He nacTaHLJ:hipaThIH 1arrapAhI 1<,a11Ta Ka;i:ere 2Kapary yw1H 
v • • 

rra11,n:anaHbIJiaThIH MHKpoopraHH3MAePAI )Kacay )KaHe )KeTIJI-

;i:ipy Ke3iH;i:e eKi a;i:icTeMeHi KOChIII 2KaCaYFa 6oJia,r:i:hI. ' • 
'. · KerrTereH 'f¥ThIHyrrihIJiap e1 )],eHcayJihIFhIH olinarr, XHMM -

KaTTa p;i:hI rrali;i:anaH6aFaH TaMaK. eHiM;i:epiH caThIII anyFa 
• • v 

TbipbICa,IJ:hI, )K8He ,IJ,e 031H1H; OChI K,OpIIIaFaH opTaHhIH: )KaF,IJ:aH-
• • • 

hIHa )KayaIIThl eKeHlH Ce31He)],1. . Ｎｾ＠ . . . i •• ' 

CoH:,IJ,hIK,TaH oFaH KeMeKTecy yrniH, eMipniK llHKJI)],a ( eH-
Aipic ·- rraliLJ:anaHy- KaliTa Ka;i:ere )KapaTy) Ta611FaT rreH a,r:i:aM-
3aTKa 3II5IH KeJITipMec yIIIiH 3aJia.JI,Il;apbl a3 MSJIIIIepLl,e 6oJiaTbIH 

v 

MaIIIHHaJiap;i:hI, K,¥pan;i:ap;i:hI )KaHe MaTepHan;i:ap;i:hr rraH;i:a-

J1aHaMhI3 [ 3]. M¥HAali Ta6HFM, 3KonorIIillihIK Ta3a eHiMAepre 
)KOFapbl T¥ThIHyrrihIJihIK, C¥paHbIC 6MOTeXHOJIOfl1illihIK CilHTe3-i 

• 

Alli; Xl1Ml1illlhlK CIIHTe3re K,apaFaH;i:a apTbIK,IIIhIJihlFhlH Kepce-
Te)],i. EMOTeXHOJIOfII5I a,r:i:aM eMipiHiH; KSIITereH CaJia.r1apbIHa

0

K,a--.. 
)Kerri ap'fYpJii eHiM,IJ,ep,ni IIIhIFapa,r:i:hI. MIIKpoopraHII3M,IJ,ep eH -

• • • • • • 
;i:1peT1H KOChIJihICTap;i:hIH: IITilHeH TeMeH;i:erIJiep;i:1 aTarr eryre 

6oJia,IJ:hI: aJIKaJIOHLJ:Tap, aMMHKhIIIIK,hIJIJ.1:ap, aHTil6IlOTHKTep, 
aHTMMeTa60JIIlTTep, aHTHOKCH)],aHTTap, 6eJIOKTap, BilTaMHH-
.nep, rep6HI1II,IJ:Tep, Q:>epMeHTTep l1Hfl16HTOpJiapbI, IlHCeKTII-

llHATep, MOHoQ:>opnap, KoQ:>epMeHrrep, JIIlIIIlJ.l:Tep, ttyKJieHH:AiK 
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) 

K,bllllK,hIJl)],ap, HYKJle0311,UTep )J(8He HYKJieOTl1)],Tep, K,hllllK,hIJI-
naTK,hllllTap, opraHl1KaJiblK, K,billlK,hIJlllap, rr11rMeHTTep, 6eTTiK 

• • 

- aKTl1B 3aTTap, rrOJJHCaxapl1,llTep, lCIKTepre K,apCbI areHTTep 
[5], epiTKilllTep, eciM.UiKTep ropMOHhIH eciprilllTep, K.aHrrap, 
CTepl1H)],ep )J(8He e3repTi.JireH CTepOH,UTap, ¢apMOKOJIOfl15IJlbIK, 
3arrap, cj:JepMeHTTep, 3MYJJhraTopJJap [ 4]. ·. · · · · · · ' 

CoHhIMeH, 6110TeXHOJior11H anaMFa K,a)J(eTTi eHiM.uep.uiI-( 
opacaH Kerr MeJilllepiH lllhIFapa ananhr. An lllHKi3aT peTiHAe 

• • • • 
aYbIJllllapyalllbL'IhIK )J(8He TaMaK eH)],lplCl Kac1rropbIH,llaphIHhII-( 

K,aJI)],hIKTaphl (T¥K,hIM KaJIJlhIK,TapbI, crrHpT KaJIJlhIK.Tapbl, cyT 
K,a.JlllhIKTaphr, K:aHT 3aBOJlhIHhII-( KaJIJlhIKTaphr) nati:)],anaHhIJia-
JlhI. M¥HhIMeH K,aTap, aJihIHfaH 611orrperrapaTTapAhII-( )K8He 
TeXHonorH51 BhII-( 3KOJIOfIDI.JihIK, Ta3aJihifhI caK,TaJia)lhI. X11M11H-

JihIK, eH)],ipicKe J(apaFaH)],a 6I-IOCHHTOO·npoueci Ke3iH,Ue J(bICbIM 
MeH TeMnepaTypa KeTepi.JIMeti:ni, K,OplllafaH OpTafa 3H5IH)],hI 
3aTTap TapaTbIJlMaH)],hI. AnbIHFaH eHiMHiH; e3iH.UiK K¥HbI 2-3 

• • 
ece a3a5I)],bl, M¥HhIMeH K,aTap OChI eH)],IplCTeH K,OplllafaH opTa-
Hbl nacTay rrpo6neMachr )KOHhIJia,UhI. nHorrperrapaTTap)],hII-( 

. . . '-' 

e3IH)],1K K.¥HbIHbIH; TeMeH)ley1HeH, K,OCblMllla rra11na TayhIIT, 
3Konorl15IJ1hIK. rrpo6JJeManap)],hI lllelllyre 6afhITTayfa 6oJJa,UhI. 
1: E110JJor11HJihIK, areHrrepniH: Kerr TypJiiJJiri )J(8He onap,UhIH: 
6HoXMMl1HJihIK, rrpoueccTepni ｾｰｲｩＳｹｩ＠ 6ip npoueccTiH KOChIM-
llla eHiMnep MeH KaJillbIK,TaphIH 6acK:a 6110TeXHOJIOfl15IJlbIK; 
rrpoueccTepne KOJIJJaHhin, eKiHllli 6ip 6Honor11HJihIK areHrrep 
apK:hIJihI 6woc11HTe3Ae rrati:nanaHyfa 6onanh1. · ·· · · ·· · · · · 

3KOJIOfl15IJlblK, Ke3K,apacrreH K,apaFaH)],a Xl1Ml151JlbIK, CHHTe3-
niH: 6110CHHTe3neH ati:bipMalllblJlbIFhI, 6¥JJ Cl1HTe3 Ke3iH)],e 

. . ...... .... . 
llll1KI3aT peTIHne K,aJJIIbIHa K,al1Ta KeJIMel1TlH pecypcTap 
(M¥Hati:, M¥Hati: eHiMllepi, ap TYPJii MMHepa.Jlllap), )Ka He ne ynhI 
XMMIDI.JihIK, 3arrap rrati:)],anaHhIJla)lhI. TafhI 6ip KeMllli.Jiiri, K,ati:Ta 
Kanere )J(apaMati:ThIH K,a.JlllhIK,Tap)],hIH: eTe KerrTiri. EcerrKe ana-
ThIH Tafbl 6ip Hapce XHMl151.JlbIK, CHHTe3)liH aK;blpfbI H8Tl1)Keci, 

• • • • • • 
51.fHH aJibIHaThIH eHIM YlllIH, Ka)J(eTT1 eHIMHIH: MeJilllep1 )J(8He 
ne aJihIHaThIH eHiM rrpoueciHiH: 6afach1 K:apacThiph1na,1.1,h1. 
CoHhIMeH K,aTap 3KOJIOrl1HHhI )J(aK,capTy yllliH K,a.JlllhIK,Tap MeH 

• • • • 
Xl1Ml151JlblK, Cl1HTe3)],lH; K;OCbIMllla eH1M)],ep1H TOJlblK; )J(OIO M8Hl 
MeH K¥HhIH 6aFanay K,a)J(eT. 

K,a3ipri Ke3eH)],e Ta611faTTa Ml1J1Jll10HHaH acTaM Ml1KpO-
opraHl13M,Uep,UiH TYPi 6enriJJi. fiipaK, Ta, 6noTexHonorHH eHiM-
nepni 6HOCl1HTe3ney YllliH MHKpoopraHH3M)],ep)liH 6ipHellle 

ＮＭｾＭ ｾＭﾷ＠ ｾＭﾷ＠
, • -I -
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){()'3 TypiH FaHa rra:i1LJ,aJiaHaLJ,bI. EMoTexHonorM5ILJ,a rra:i1LJ,aJia-

HhIJiaThIH Ml1KpoopraHM3ML1,ep TepT TOIIK,a )KaTaLl,hI: 

6aKTepM5IJiap, aHTMHOMMuerrep, aIIIbITK,bmap )K8He K¥PbIMLl,ap 
[4] ... ;'i. -,.-'.-,_: .. ... : ...... ,_.- .. . 

' 

ﾷＭＭＭｾ［ｪＺＭ . , ｾ＠ . . 
. _-,,,. p - '. -,, •· .•.• , . 

' ' 

.- - -
- ' • -,. : ..i, 

:. TeMeHLJ,e MaHhI3Ll,hI MMKpoopraHM3MLJ,epLJ,iH, 3KOJiorM5IJihIK 

6MOTeXHOJIOrM5ILl,a rraHLJ,aJiaHhIJI)'bI TypaJibI K,bICK,aIIIa MafJI¥-

Marrap 6epiJireH. EMoTeXHonorH5ILl,a rra:i1LJ,aJiaHhIJiaTbIH aIIIhIT-

K,hI IIITaMMLl,apbIHhIH, Heri3ri K,acMeTiHe - onapLl,hIH, rra:i1LJ,anaey 

opTaChIHa Te3 6ei1iMLJ,enyi )1(8He 6aceKenecTiKTeH )KeH,irr 
'·- - ..,.... - ＭｾＭＭ

IIIblf)'bI )KaTaLJ,bI. 

Sacchazomysecopsis lipolytica aIIIhITK,hmapbI KeMipcYTeK-

TepLJ,iH, )KafLJ,ai1hIH HaIIIapnaTaLJ,bI LJ,a, 6eJIOKThIK Macca aJIYfa 

rra:i1Ll,anaHhIJiaLJ,hI. Candida utilis cynh<PaThI aFhIH cynapLJ,a eceLJ,i 

(K,aFa3 eHLJ,ipiciHiB K,aJILJ,hIJ<TapI>r). KerrTereH opraHMKaJihIK 

K,OChillhICTapLl,hI, OHhIH, iIIIiHLJ,e Kei16ip ynI>mapbIH LJ,a (Mbicanra 

<PeHon) TOThIK,ThipaTbIH Trichosporon cutaheum aFhIHLl,apLJ,hI 

a3po6ThIK K,a:i1Ta eHLJ,ey ){()'HeciHLJ,e MaH,hI3Ll,hI poJih aTi<apaLJ,hI 

[ 4]. Ke:i16ip <PepMeHrrep ipiMIIIiK eHLJ,ipiciHLJ,e rraMLJ,aJiaHI>illaLJ,hI 

(MhICaJIFa, KaMaM6epa )K8He poKcj:Jopa). MMKpo6ThIK <Pep-
• • • v 

MeHrrepLl,l eHrl3Y, K8ClITOpbIHL1,apL1,afhI 3KOJIOrM5IJihII< )KafLJ,aM-

Ll,bI eLJ,ayip )KaK,capTTbI. Leuconostoc TYPiHLJ,eri reTepocpepMeHT-' 

Ti cyTK,bIIIIK,bIJILl,bl 6aKTepM5IJiap K8MipcyTeKTepL1,i cyT J<bIIII-
• u 

K,billhIHa, 3TaHOJIFa )K8He K8Mlp KhllIIKblJI ra3bIHa aMHaJILl,bipa-
• • u 

Ll,hI, coHLJ,bIK,TaH ec1ML1,IK KaJILl,hIK,TapbIH KeH TYPAe K,aMTa KaLJ,ere 
u 

)KapaTbIIT, onapLl,bI )KOFapbI carraJibI III8ITKe aMHaJILl,bipaLl,bI. '. 

c .glutamicum Jil13MHHiH, aMMHK,bIIIIJ<billLl,apblHhIH, TaIITblp-

MaMTbIH Ke3i 6oJihIIT caHaJIMhI. OttbI 6ipK,aJihIIIThI TaMaK,TaHY 

yIIIiH 3KOJIOrl15IJihIK, Ta3a K,ocrra peTiHLJ,e rra:i1Ll,anaHaLJ,bI. M¥HhI 

Xl1Ml15IJihIK CMHTe36eH any eTe I<RhIHfa coraLJ,bI. EenoKTapn;hI 

IqpaMTbIH 20 aMMH}o,IIIIK,billLl,clpblHhIH, 8-i an;aM opraHM3MiHLJ,e 

ClIHTe3L1,eJIMeML1,i, COJI ce6errTi_ OCbI aMMHK,bIIIIJ<bIHLl,aphl 

opraHM3Mre TaMaK,rreH 6ipre Kenyi KepeK. . · . . 

· AMMHK,hIIIIK,hIJILJ,apbIHhIH, 6MocMHTe3 npoueci apK,hIJihI 

6ipnecKeH 6MOJIOrl15IJihIJ< M30Mepnep (L-aMMHK,bIIIIK:blJILl,apbl) 

aJibIHaLJ,hI, an XMMM5IJihIK CMHTe3 Ke3iHLJ,e D-rriIIIiHLJ,i ynhI 

K,ocrranap aJihIHaLJ,hI. ATarr eTeTiH )K8HTTiH, 6ipi, aMMHKbIIIIK,hm-

LJ,apbIHhIH, MMKp06MOJIOrl15IJihIK, Cl1HTe3i yIIIiH naHLJ,aJiaHbilla-

TbIH IIIMKi3aTThIH; 6ipi K,aHT eH,LJ,ipiciHiH. K,aJILl,bIK,TaphI (MeJiacca) 

6oJibIII caHaJiaLl,hI. TiaTOKa-Menacca 6MOTeXHOJIOrM5IJibIK, 8).1,ic-
• • u 

neH JIMMOH K,bIIIIK,hIJiblH 8HL1,1pyL1,e KeH,1HeH rraMLl,aJiaHbIJiaLJ,bI. 
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• 

AM11HK.hilllK.hIJIJJ:aphIH, OHhIH: illliHne JII13I1H1li eHnipicTiK 
8H1lipy anaM TaFaMnaphI yllliH FaHa eMec, MaJI1lhIK. KOM6II-
KOpMFa K.OChIMllla peTiHne nal1nanaHa1lhI. AMttHK.hilllK.hIJI-
1laphrHa C¥paHhICThIH, )KOFaphIJlhJFhIHhIH: ce6e6i, onapJJ:hIH: KeH-:-
6ip Typnepi acK,a3aH )KaHe 6aYhIP aypynaphIH eMneyre K,onna-
HhIBMhI [4]. ·I • • ' ｾｬ＠ . '. \i)1't<1-;1: i(J\,f) 

. , . PeceHJJ:e pII60¢naB11H (B
2 

B11TaM11Hi) )KaHe B
12 

BHTaMHHi 
)KeMni eH;lley yllliH MI1Kpo611onor115IJihIK. anicneH aJihIHaJJ:hI. 
MenttUHHaJihIK. B

12 
BlITaM11Hi anaMHhIH: KaH TY3iJieTiH opraH-

naphIH e't>AJJ:eyre nalinanaHhmanhI. 3KoJiorM5IJihIK. Ta3a 3Hepro-
TaChIMaJlllaFhilllTapnhI, 6HOCI1HTe3 apK,hIJihI 8H1lipy' 3KOJ10fl15I-

• u 

JlhIK. )KaFhIHaH K,apaFaHna eTe )KOFaphI KepceTKIIII nerr aHTYFa 
6oJia1lhI. M11KpoopraHH3MJJ:epniH, ap TYPJii lllTaMMJJ:apl,1 apK,hI-
JihI CilMpITiK aIIIhITY Heri3iH1le 6acTaITK,hI eHiMHiH: (KpaxMaJI 
HeMece eciMJJ:iK IllhlphIHllaphI) alllhIFaH K,aHThI 3TaHOJIFa HeMe-r 
ce 6acK.a na K,OChIMllla TaFaMnapFa anHaJIMhI. . . . . . , 

... E¥JI )KaFnalina 3TaHOJI1lhI Ta3a 3KoJrorII5IJihIK. eHnipicTiK 
IIJMKi3aT peTiH,IJ,e HeMece iIIJTeli )KaHy 1lBMraTeJihJJ:epi yIIJiH Ta3a 
3KonorI15IJihIK. )KaHap Man peTiHne rrannanaHYFa 6onanhr [ 4] .. 

0ChIH1laH CillIPTTiK alllhITYJJ:aH rn11uep11H aJIYFa, aueTOH0-
6yTaHOJI1lhIK. alllhITYJJ:aH n-6yTaHoJI anyFa 6onaJJ:hI. Cn11pT 
eHnipicittiH. 3KOHOMI1KaJihIK. 6acKeJiecTiriH KSTepy yIIJiH, 
5InoHII5I1la CilHPT neH TeMnepazypaFa T¥PaKThI alllhITK,hIJiap-, 
1lhIH. IIITaMMJJ:aphI 3epTTenyne. · ,., . _ 
.. · 90-Illhl )KhlJillapJJ:hIH. a5IFhIH.lla Af¥HaH 6aFaChIHhIH: ecyi CITI1PT 
6MOCI1HTe3iHiH: epKeHneyiHe K,OChIMIIJa acep eTTi. 2KaHap Mali 
peTiHne rrannaJiaHy CITMPT 6MOCI1HTe3iHiH: apThIK,IllhillhIFhIHhIH. 
TCXHMKaJihIK. )KaFhIHaH FaHa eMec, 3KOHOMMKaJihIK. )KaFhIHaH 
)la rraH)laJihI 6oJiaThlHhIH K8pCeTe)li: OFaH IIIMKi3aT )laHhIHJJ:ay 
aynatthIH.hIH: ynKeH.,D;iri, apThlK )Ka He KeMrniJiiri 6ap T¥KhIMJJ:ap-

. . 
._. '-' 'b 

1lhl Il3H1l3Jiatty' K,aJihIITThI )KaFnaHllaFhI 1Vf¥HaHllaH aJihIHFaH )Ka-
- •' ' u u 

Fap MaMJiap)lhI CilMpTne_H aJIMaCThipaThIH TeXHIIKaJihIK. ｾ･Ｍ
Jiepni nanhIHJJ:ay )KaTa)lhl. <DepMeHrrep MeH onap)lhl ClIHTe3-
JJ:el1TiH MHKpoopraHH3M1lep 6IIoKaTaJIII3aTopnap ece6ittne, an 
onapnhIH. 6encettniJ1iri K.OplllaFaH opTaHhIH. ¢aKTopnaphIHa 
)K8He aJIFaJIIK.hI K¥PaMhIHa 6al1naHhICThI 6onanhr. . .. · " . .. , 

.. CoH;llhIK.TaH K.a3ipri 3aMaHfhI 6noTexttonorH5I - XHMM5IJihIK. 
)K8He M¥HaH XlIMH5IJ1hIK. )K8He XMMIIKo-¢apMaueBTlIKaJihIK; 
ettnipicTepni naMhrTyFa 6aFhITTanFaH. Kerr MSJilllepne 
¢epMeHTTepniH T8pT Typi IllhIFaphIJia]lhI: npoTea3a, fJIIOKO-
aMMJia3a, 6-a11nna3a )KaHe rJIIOK030lI30Mepa3a. KpaxMaJIAhI 
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ｾ＠

flUlPOJII13,lley, Cb!pa K.al1HaTy, COK, HaH, cyT, waparr )1(8He )Kyy 
._, . . . 

3arrapb1H llaHbIH.Uay YlllIH MHKpoopraHM3M,llepMeH 0HlllpIJie-
TiH KenTereH cj:)epMeHTTep K,a)KeT. 0Cbl )1(¥Mb!CTap.uaH COI{ ecKi 

• • • • 
8,lllCIIeH )KaCaJiaTblH 8H,lllplCTlH 3KOJ10fl151JibIK. Ta3aJiblFhI 
)KaK.ca pall bl [ 4]; · - · · - · ---· -
- M11KpoopraHH3Mllep - cj:)epMeHrrepllia eTe hIHFaHJihI Ke3i 

6oJihIIT Ta6bIJia,llhI, ce6e6i ecy lllapTbIHa acep eTy apK.hIJihI 
HeMece reHeTHKaJihIK. MaHHIIYJI5IUl151Jiap apK,bIJihI KJieTKallaFhl 
cj:)epMeHTTep.uia IIIOFhipJiaHyhI eTe Kerr ece.ui. M11Kpo6ThIK. 
Cl1HTe3Uil{ TaFbl ua 6ip apTbIK.lllhIJihlfbl, OJiapUbll{ ecy )KblJI,llaM-
llhIFbl, ap3aH opTaua ecy 1<,a6iJ1eTTiniri, )1(8He 6ip peaKUH51HhI 
aprypni lllTaMM.uapMeH KaTaJil13lle:i1TiH aprypni <PepMeHrrepllil{ 
6onyhIH.Ua. CoH.UhIK,TaH na:H.uanaHaTbIH IIJHKi3aTTbIH, epeK-
ll1eniri1 re )1(8He cj:)epMeHTTep.uiH: cPH3HKO-Xl1Ml151JihIK, K,ac11eT-
TepiHe ca:HKec cj:)epMeHTa11,1151nay rrpou;eciHitt, rnapTTapbIH 
aprypni K.bLTihIII )Kaca)'Fa 6oJia.UbI [ 4]. M11Kpo6ThIK, <t>epMeHT-

, - . 
Tep.ui COH,Fhl Ke3llep.ue eciM,LJ,iK )1(8He MaJI <t>epMeHTTepi 

• 

aYhICTbipy,IJ,a. MhICaJIFa Bacillus )1(8He Aspergillus aMHJia3,LJ,aphIH 
,_, . . . . . 

- Cbipa K.aHHaTy, HaH rr1c1py, K.¥PFa1<, rreqeHhe eH.n:1p1c1 )1(8He 
TOK.hIMa 8H,llipicTepiH,LJ,e rra:H.ua 6onaThIH C8HKec cj:)epMeHT-: 
TepMeH anMaCTbipFaH; Aspergillus np0Tea3anapb1H - ･ｲｲｩｾｍＭ

• • • • 

capTy Ke31H.uer1 MaJI )1(8He ec1M,LJ,IK rrpoTea3anapbIMeH; 
Aspergillus )KaHe Bacillus licheniformis npoTea3anaphIH )Kyy 

• • • • • 

eHIMllep1H lllhIFapy )1(8He Tep1nep.u1 )1(¥MCapTy npou,ec1 
Ke3iHlleri rraHKpeaTHKaJihlK npoTea3llapMeH aJIMaCTblpFaH [ 4]. 
n¥JI aTanFaH cj:)epMeHTTep rrpouecTep.ui1-1, 3KOJIOfl151JlhIK )KaF-
,UatthIH apTTblpbIII, K.OpIIJaFaH opTaHbIH, JiaCTattybIH a3aHTThI. 
>KoFapbI,lla a:H.TbIJIFaH M8JiiMeTTep apK,blJihI TeMeH.ueri.ue:H. 
K,OpbIThIHllhIJiapFa Kenyre 60Jia,llbI .. 

1. M HKpoopraHH3M.Uep a.uaM3aTK.a K.a)KeTTi KenTereH 
3arrapMeH K,aMTaMaChI3 eTyre K.a6inerri. E¥JI a.uic K.OprnaFaH 

• • • u 

opTaFa 31151H,llhI acep eTeT1H 1<,a31pr1 Ke3.ue rralU(anaHhIII )KypreH 
XHMII51JihIK. CHHTe3 a.n:iciHeH e3rerne 6oJia,UhI'. -- _ . ·-- - - -

2. E110TeX!fOJIOfM5I,lla 611onorl15IJihIK. rrpouecTep.ui rra:i1.,llana-
HY' OJI 3KOJIOfl151Fa 3l151H,llbl acep eTeTiH ()KbJJIY 3cj:)¢el\Tici, arraT 
Ke3iH.ueri ynKeH ay.uaH.uap,UhIH nacTaHyn1) TeMrrepaTypa MeH 
K.bIChIM,llbI K8Tepy apK.bIJibl )KacanaTbIH TeXHOJIOfl151,llaH 6ac 

• • • 

TapTyFa MYMKIHIIJIJIIK TYf'bI3a,UbI. . Ｎｾ＠ · 
. 3.3KOJI0[1151JibIK. T¥PFbI,llaH 3115IH,llbI, ll8CTypni X1IM1151JibIK. 

KaTan113aTopnapllaH 6ac TapT)'Fa MYMKiHllliJiiK TYMhI. 
ｾ＠ ｾ＠ ..... - -· .. ·-···· . Ｍｾ＠ • 
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. ｾ＠ . '!I,-
,, '' !'l"' .. 1.2. 3KoJioruSIJihll\ MaceJieJiepAi rnemy uerilill)J,eri 

.. 

• • • 3KOHOMHKaJihll\ K1p1c K03I 
,• ,_ ... ,.,·. 

, •. 1'.t._,;·.-· •. ,,(;, ,,,,:._, . . d'-

.· I . . ｾＭＮＭ ·--: t--·-1'1,•"" - - ' - ＭｾＮ＠ ·. ,!; 
Ｇｾ＠ ,- i,,.f ＭＮＭｾ＠ ｾ＠ _, . ,_ 

CoH:Fhl 20-30 )!(hlJID:hlK,Ta eJI)lil-l 3KOHOMl1KaJihlK, ,UaMYJ>lHa 
6a:tiJiaHhleThI anaM3aT )!(anrra:ti JiaeTaHynatt 1<,oprnaFaH opTaHhl 
K,OpFay MaeeJieJiepitte aea Ha3ap aynapyna. Oeh1FaH opaH: 6¥JI 
eJinepne Ta611FaTThl K,OpFay K,hl3MeTiHe KeTeTiH llihlfhlH ap-
naMhlM eey,lJ,e, eOJclhlMeH K,aTap Ta611FaTihl rraM.naJiaHy,Uhllcl 3KO-

• • • • 
HOMMKaJihIK, )!(8He K)'K,hlK,ThlK, MexaHM3M,Uep1 )!(eTlJI,Ulpillyne. 
· .··· KerrTereH )!(hIJillap 6otl:h1 eJilliH:narvtYJ>l, Ta611raTihl K,OpFayra 
KeTeTiH HHBeeTHI.l,l15I KeJieMiH ap,UaHbIM eeipirr KeJieni. Kaein-
ophlHllaphl naMhlFaH eMep.ue K,oprnaFaH opTaHhllcl JiaeTaHyh1-
MeH KYPeCKe KeTeTiH llihIFhlHnaphl ¥JITThlK ettiMHilcl 3%-hIH 
K)'patl:nh1. AKlll-Ta 3Konor1151 o6JihlChIH.UaFhI rnhIFhIH K,a3ipri 
Ke3ne 100 MJIPll· )lOJIJiap,UaH )KOFaphI, OHhlH. irniH.IJ:e .1KeKe eeK-
TopJiap 63 % Kap)!(hIJiattnh1pea, MeMJieKeT- 21 %, T¥ThlHYllihl-
Jiap - 16 % J<,¥patfnh1. EaTbIC EBpona eJinepi KOpIIIaFaH opTaHhI 
K,OpFayra KeTeTiH IIIhIFhIHD:apnhI 2000 )KhIJillapbI 40 MJIH. MapKa-
Fa neH:iH KeTepni, OHhlH Heri3ri yllITeH 6ip 6eJiiriHeH aeTaMhI 
ey ea1<,TaFhillITapnh1 Ta3aJiayFa .1K¥MCaJillhI. Ta611F11 opTaHhl 
JiaeTattyD:aH Ta3aJiayra EaThIC EBponaHhlH. yJIKeH eJinepi .ue, 
)Katte a3 naMhIFaH eJID:epi ne aea Keic!iJI 6eJiyne [7]. Ｍｾ＠ · 

1997 )KhlJihl Ta6vrFaTihI I<OpFayra )1(8He Ta611r11 peeypeTapllhl . . ..... . 
TMlM,Ul rravrnaJiattyFa KYPneJI1 eaJihIM, KOplllaFaH opTaHhl KOpFay 
.IKaHe tteri3ri Ta6MFaTihI K,OpFay 1<,ophIH KYPlleJii )1(0H,Ueyre KeTe-

.. TiH KYPneni eaJihIM K:ap)Kb1Jiattnh1py.uh1H 6apJihIK Ke3nipittiic! 
52,8 TpJIH. py6. K)'pa)lhl, HeMeee PeeeM.ni1c1 )KaJIIlhl illIKi eHiM 
K)'HhIHhlH, lllaMaMCH 2%-Fa TeH:. ,UaMhlfaH eJillepne oebl1clllaH 
lllhlfhlH,Uap irnKi )!(aJIIlbl eHiMHilc! 1,5 - 4% K)'paH,Uhl, 51fHH 
K:OpIIIaFaH OpTaHhlH earraebIHhIH, .IKeTKiJiiKTi nape.1Kene 60JIYJ>lH 
aHhl1<,TaM.nh1. EipaK: EBporraHhlH. naMhIFaH eJillepi, AK,lll, Katta-
na .IK8He .IK.arrOHl15I Heri3ri IIIhlfhIHhIH KOplllaFaH opTaHhllcl 

. . . ..... ._. 
eanach1H .1KeTK1JilKT1 .IKOFaphI nett,revrne ¥eTarr T¥PYFa ｾｍ･｡ｶｲｮｨｉ＠
[ 13]. ' ·' - .. - . . ': - --

.IK.orapb1na KepeeTiJireH MaJiiMeTTep 6otl:hIHllla M¥H.Uatf 
IIIhIFhIHD:ap Ka3ipri yaKbITia e)layip yJIKeH. Oehl ce6errTi e3eKTi 
MaeeJie, Ta611FaTTbl l(OpFay MHBeeTMI.l,l15IehlHhIIc! TIIiM,Ui rnaMaehl 
TYPaJihl e¥paK 6oJillhl. Oehl e¥paI<ThIH: e3eKTiJiiri, 1<,oprnaFaH 

• 
opTaHhl K:OpFayra eaJihIHaThlH KYPlleJI1 IIHBeCTMIIl15IHhlH: 3KO-
HOMIIKaJihIK naMy K,apK:bIH,UhlJihlfhlH TeMeHneTYMeH rraM.na 60-
Jla)lhl, 5IfHM Ta611Fa1Thl KOpFayFa Ka.IKeTTi l1HBeeT11U115I K:ap)l(bl-
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• 

CblHbll{ Kacinwi.JiiK KatiTapblMbl )KOK )[(8He XaJihlKThll{ eMip cy-
• • v • • ...... • 

py1tt1H MaTepttaJIJJ:hIK .ueareHIH )[(OFaphIJiaTYf'a TIKeJieH acep1 

60J1MaTXTTbI. ,. . : •.-,· ,,, '·JI .. ,, •. :1'. .·). 
J'l,LJ, ·' •. . •. :. "' . '. , f' " .. - ＧＭｾ＠ ' ｾＭＭﾷＮ＠ • 

EipaK,Ta, Ta611FaTTbI 1<,oprayra 1<,a:>KeTTi IIIhIFhIHHhII-l TMiM;i:i 

KeJieMiH aHbIK,Tay eTe K,HbIH. 0Hbll{ IIIaMaChIHa 8PTYPJii cpaK-

TOpJiap acep eTe.ui. Ta6wraTThI 1<,opray rnapanapbrtta 6eJiitteTiH 

HHBeCTHUIDI IIIaMaCbIHbll{ KeJieMi )[(aJITibl ¥JITTbIK ettiMHiH 2%-
HaH TeMeH 6oJica K,OpIIIaFaH OpTaHbIH, )[(af)laHbIH TeMeHJJ:eTe;i:i, 

)[(aJIIlbI ¥JITTblK ettiMHil{ 6% OHbll{ :>KaF;i:atibIH "f¥paK,TaHJJ:bipa-

,llhI, )[(aJIJihI ¥JITThlK eHiMHil{ 8-10% MaMaHJJ:ap niKipi 6oti:hIHIIIa 

Ta6HFH opTaHhI.1-1, canacbIII 1<,arrnhIHa KenTipyi MYMKiH. EBporra-
. -· . . . . 

JlhlK K,Ofa1f 11aMaH.uaphlHhI.H, IIlKlpl, anarraH OKIIIaynay ynIIH 
• • • 

KOPIIIafaH opTaHbI K,OpFay HHBeCTHUI151Cbl TeK K8ClTIIII1JllK 

ayMaFhIH)la )!(aJIIIhI ¥JITThIK eHiMHill 3-5 % K¥Pay Ka)!(eT. CoHJJ:a 

6ipittrni )[(afbIHaH, KacinopbIHHbl.1-1, Ta6HFaTThI K,OpFay IIIhifbI-
• • • • • • • • 

Hhl OHbll{ Kbl3MeTIH1.H, 3KOHOMJ1KaJiblK THIM.Il!JilfIHe Kepi aceplH 

TI1fi3e)li, eKiHIIIi )[(afhIHaH Ta6HFaTTbl KOpFay Khl3MeTiHe 6eJii-. ｾ＠

HeTlH KOfaM)lblK, IIIhlfhIHJJ:ap ap;i:aHhlM ecy.ue. 

Ta6HFaTThI K.opray K,hI3MeTitte HHBecTHUH51 :>KOFaphrnay1r 

3KOHOMHKaHbIH, 6apJiblK,)leH,retiitte acep eTe;i:i. 3KOJ10fl1HJibIK 

npo6neManapJJ:bl IIIeIIIyre ｾｍｃ｡ｊｩ｡ｔ｢ｉｈ＠ IIIblfblHHblH, )[(OFapbl-
ｾ＠ . 

JiayhI 3KOHOMHKaHblH, IIIhIHaHbl ceKTopnapbIHa Kypnen1 

CaJihIM.Uap;i:bIH, TeMeHJJ:eyiH TY.Ubipa.u11, a.JI 6¥JI eHiM KeJieMiHil{ 
• 

T8MeH;i:ey1He )[(8He )[(¥MbIC opbIHJJ:apblHbIH, K,blCKapyhIHa 

aKeJ1irr COKThipa.uhI. HaTJ1)[(eciH.ue :>K¥MhICChI3.IlhIK :>Katte 610;i:-

:>KeTKe 6apJihIK .ueH;reti:.ueri TyciMnep K,hICK,apa.IJ:bI. Kacin-
• • • • • 

OpbIHHbIH, K¥JI.IJ:bipayn1 e1m1p1JieTIH Tayap KeJieMIH TeMeHJJ:eTlII, 

5.lfHH 6aFa )!(OfaphIJiaynrHa aKeJiin COK,Tbrpa.u11, H8Tl1)[(eCiH,.Ue 
• 

Hap11K, T¥PaK,ChI3.LlhIFhIH ry..u11pa.u11. 

3KOJIOfl1HJihIK, MaceJienep.ui IIIeIIIy yIIIiH, 6ap K,ap:>KblHbl 

THiM.ui nati..uaJiattyra yJIKeH MaH 6epiny..ue. Ce6e6i K,a3ipri 

Ke3eH,,Lleri Ta6HFaT I<Opray HOpMarrapbIH 6¥3Y..UaFbI )!(a3anay 
ｾ＠ . 

IIIhlfbIH,Llaphl aHhITI II¥JI.IJ:hl ec1preHMeH 3KOJIOfl1HJlhIK IIIhifbIH-

.Ilap.u11 KatiTapa aJIMati,IJ;11. EniMi3.ue Ta6HFH opTattbIJi 6¥3hIJIYhI 

eTe yJIKeH MaCIIITa6Ta c11rraTTana.u11. M¥H..Uati :>Kar..uati.ua, erep 
• • • • 

3KOJIOfHHJihIK IIIbIFhIHJJ:hI ecerrTey a.u1c1tt tter13.uey 1cKe acca, 
• • 

OH,Lla IIIapyaIIIhIJihIK KhI3MeTTll{ rrpaKTHKaChIH)la OHhl eHf13Ce 

6aranbIK )[(8He K,ap)[(hIJibIK KepceTKiIIITep )[(ytiecittiH. 
• 

TaJITihIHblChIH TY.LlhlPYbl MYMKIH . 

. AK,ill-Ta a TMOCcpepaJiblK, ayaHhI K,OpFay 6afbITblH1la 

)[(bIJIJJ:hIK lllbifblH1lap COH,fbl 10 )[(bIJI,Il;hIK,Ta opTaIIIa ecerrneH 
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rnaMaMeH 35-40 MJip,n. ,noJIJI. ,nearelliH;:(e 6aFanaH,IJ,hI. Arr M¥H-
,IJ;ail JIIhIFhIHD:ap Pecell):I:e 1997 )l(bIJibI 2 MJip,I(. ,noJIJI. TeMeH CYM-
MaHbI cypa,nbI, HFHH AK,III- :c<;a :c<;apaFaH,IJ,a nraMaMeH 20 ece Te-
Me H. Ta6ttFaTTbI :c<;opFay K;hI3MeTiHia 6ac:c<;a,na 6aFhITTaphI 
60HhIHllia,I(a OChIH,[(aH callKeCTiK 6al11<;aJia,I(bl. 

3KonorIDIJihII< rrpo6neMa.rrap)lhI rnenry,ne TeK I<aHa IllhIFhIH 
KeJITipeTiH TeXHOJIOrIDDiap)U>I rrall):I:anaHa OThlphIII, )l(aI<J>IH 60-
narua1<;Ta :c<;a3ipri 3KOJIOfl15illhIK; )1(8He 3KOHOMHKaJibII< )l(af,I(aH-

• nap,nhr )l(OFapbIJiaT)'Fa Kenry MYMKIH eMec. 
M¥JI,II:aH. xaF,nall):I:a Ta6HFaTibI l\Opf'ay IO>I3MeTiHia Heri3ri 

TaIICbipManaphIHhll{ 6ipi 3KOJIOfl151.ITbIK; Ta3a TeXHOJIOrIDDiap,nnr 
• • v 

nrepy MeH eHr13y,n1 K,ap:c<;bIH)l;aTy )l(aHe aHMaK;Tap,z:i;hm epeK111e-
niKTepiH ecKepe OTblpbIII 3KOHOMHKaHhI 3KOJIOTIDIFa 6aFhIH -
,I(blp)'Fa )J(aitJiarr ery. 3KOHOMMKaHbI 3KOJIOTiffif'a 6aFblH,I(blpy,rxa 
)l(aHe 3KOHOMHKaHhIH; ,naM)'hIH,IJ;a J<OChIMllla ynKeH IIII>IFI>IH,Uap-

• MeH )l(eKenereH K8ClIIOphIHJ(ap,I(a J<OChIMIIIa K,llhlH,I(blK;Tap,nbI 
TY,[(hipMay :c<;a)l(eT. 

,[(aMbIFaH e.Jl,[(ep,rxe rrali,rxanaHbinaThIH 3KOJIOTIDIJihIK: HOpMa-
THBTep KOIITereH )l(bI.JI,I:(ap 60HhI ean:enirr )1(8He HaK;ThIJiaHbIII, 
ap e.rr,nep,ne aJieYMeTTiK-3KOHOMHKaJihIJ< rnaprrapFa 6ellThi,I(en-
reH. CoH,UhIK;TaH Ta6nFarr1>1 :c<;opFay K;hI3MeTiH,z:i:e ,naMhIFaH en-
,rxep,rxiH: 3KOHOMHKaCblHbIH; Te)IQpH6eJiepiH 6i3,nia enre K;OJI)1;atty 

• 

MYMKIH eMec. 
K,a3ipri TapTiIITia Heri3iH;:(e Pecetl,ne Ta6HFaTThIH: nacTaHY 

T0JieMi yrniH 6a3aJihII< HOpMaTHBTep ¥ChIHhIJIFaH. JlacTaffYFa 
TeJieMHia Heri3ri <PYHKIJ;IDIChI hIHTaJiaH,nhrpy 6oJihm Ta6I>ma-
,I(hI. EipaI< K;a3ipri 3KOHOMHKaJihIJ<)l(aF,naitJiap,na on TOJihII< Tapa-

• 

JlYhI MYMKIH eMec, COH):(hII<TaH ocbI Ke3eHJ(e 1<oprnaraH opTa-
Hhra 1<al1Ta )l(aaapYbI ymiH K;ap)l(bIHhI )l(OFaphmazy <l>YHKIJ;H5I -
ChIHa Heri3,nene,ni. JlacTaffYFa TenellTiH TeneM,nep,ni ecerrTey 
6apbIChIH,I(a Ta6MFaTThl J<Opray lliapa11apbIH K;ap)l(bIJiaH,I(hlpYfa 
MYMKi.HniK 6epeTiH TOJieMJ(ep,nia HOpMaTHBTepi K;a6hI.JI,I:(aH,[(hl. 
Ta6nFaIThI K;OpFay rnapanaphIHa :JK¥MCaJiaThIH Heri3ri ecerrTiK 
IllhIFblH,I(ap,I(hlf.( 1990-1991 )l(hJJI,[(ap apaJihIFhlH,I(a llihIHaHhl 
6oJIFaHhIH aTarr ezyre 6oJia,IUlI [ 14]. 

I\a3ipri Ke3,ne aTMoc<t>epaJihII< ayaHhI nacTaHTbIH Kerr 
TapaJIFaH 214 3arrap xaHe cy KerneH,IJ,epiHe TaCTaJiaThIH 198 
MHrpe;:i:tteHrrep 6ollhIHrna Macca 6ipniriHe (py6./T) 6a3aJihII< 
HOpMaTHBTi TeJieM,I(ep 6ap. Ea3aJihIJ<HOpMaTHBTi TeneM,z:i:ep eKi 
,nearell):I:eri nacTaHThIH 3arrap yrniH 6eKiTiTireH: UieKTi MYMKiH 

• • HOpMaTHBTep 2K8He yaK;hITilla KeJilClJifeH HOpMaTHBTep. 
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.-- -
KepceTi.rrreH aeH,reH:nep apacbIHUaFhI K,aThIHac 1 :5 K¥PaHuhI. 
JlacTaHTbIH 3115IH.Ilhl 3aTTap Typnepi 60HbIHIIIa TeJieMHiH, 6a3a-
JlhlK HOpMaTl1BTepi KeH, ayi<,bIMUa ayhITK,11.Ilhl [ 14]. . ' 

; le )l(y3iHae HOpMaTHBTi K¥KblK,TbIK, aKTbIMeH KeIIIeHUiK 
HOpMa 6eKiTi.rrreH. OH.Ila Ta611FaTThI naH:uanaHYIIIhI KacinophIH 
IIIhIFhIHUhI HeMece rraH:aacbI3 6onFaH )l(aFaaH:aa 1<.opIIIaFaH 
opTaHhI nacTaYf'a TeJieM TeJieHeTiH aK,bI 6apJihIK 6ap K¥PanuaphI 
ece6itteH ｾｰｲｩＳｩＮｲｲ･ｵｩＬ＠ JIFHH ic ｾＳｩｈｕ･ｲｩ＠ 3aH.Fa call:Kec eHUipirr 

• • 
aJibIHYbI HeMece K8ClIIOpbIHUap )l(aYbIII TaCTaJibIHYhI MYMKIH. 
Ka3ipri yaK.bITTa 3MJIHUhI acepnepaiB MYMKiH HOpManaphIHaH 
apTblK 60JIFaHaa, Ta6bICTbIH, rraHbl3JlhlK rnaMaCbIHUa TeJieMHiH, 
IIIeKTiK MeJIIIIepi TypiHae rneKTey ｾｰｲｩＳｩＮｲｲ｡ｩＮ＠ Erep peHTa-
6eJih.UiK 25%-aaH acrraca, OH.Ila Ta6bICThIH, eH, )l(OFapFhI MaHi 
20%-UhI K¥Pa:i1:ah1, peHi'a6eJih 50%-Fa aell:iH 6onca - 50%, 
peHTa6eJih 50%-aaH )l(Of'apbI 6onca - 70%. M¥HUa:i1: HopMaHhI 
ettri3y Ta611FaTThI naH:aanaHyrnhrJiapFa )l(eH,i.rr.UiK TYUhrpaahI, 
yaK.bITIIIa CHTiaTTaMaua 60JIMbl )1(8He COH,bIHUa 3KOHOMl1Ka-
JlbIK, TOK,bipay)lhl C93Ci3 e3repTyre )l(aTMbI [ 14]. 

M¥ttaaH: )l(aFaaH:aa IIIhrttaH:hr 3Konor11JIJihIK. Ta3a )1(8He 
. . .... . 

3KOHOMl1KaJibIK, THIM.Ill TeXHOJIOfl15IHbI aaHhIHUay )1(8He ettf13Y 
C¥paFbIHblH, opHbIHa Ta611FaTThI naH:aanaHYJlhIH, 3KOHOMl1Ka-
JlbIK, THiMJli MexaHH3MiH 11repyre KeH.i.rr 6eny J<:a)l(eT. Kacirr-

v v 

oph1Haap MeH cananapaa M¥Haa11 TeXHonorl15IJiap.1lhI rra11aana-
• • 

HY KoprnaFaH opTaHhI nacTay.1lhI TeMeHaeTyre MYMKIH.1lIK 
6 • ,- J- j\' , .. -Yr. -epea1.· . .... . .. '. ,·· ... .. ... ·1 •.••• ,. ,, .• . ＺＮｩｩｾ＠ .... ...i 

3KOJIOfl15IJlbIK, Ta3a )1(8He 3KOHOMMKaJihIK, TMiMUi TeXHO-
v v 

JIOfIIJIJiap,llbl naMUaJiaHy OJiap,llbIH, 3KOHOMIIKaJibIK, )l(af',llaIIblH 
. '--' '--' '--' 

KYP.1leJieHa1pMe11-a1<. IIIhIHaHhI 3KOHOMMKaJihIK )l(aFaaIIJiapaa 
3Konor11JIJihII< Macenenepai IIIeIIIyre MYMKiHUiK 6epeai .. ,, · ·• ' 

.. CoHhIMeH, K,a3ipri TaH,)laf'hI 3KOJIOfII:JIJihIK. )l(af')lall:nap 
)KaK,bIH apaua )KaK,capyhI MYMKiH eMec. OcbIFaH 6a:i1:JiaHhICThI 
K,a3ip Ta611FaTTbl K,OpFay rnapanapbl yIIIiH 3KOHOMl1KaJibIK, K,Op-
Jiap IIIeKTenrcH )l(aHe IIIeKTene 6epeui. K,a3ipri Ke3eH.,lleri 

• • • 

aneyMeTTIK-3KOHOMl1KaJibIK, epeKII1eJI1Krep1H Tanuay KepceT-
KeHaeH: Ta6II:FaTThI K,OpFay K,bI3MeTiHiH, aJI,llbIHf'bI K,arapJibl 
IIIeTeJI,II.iK Ta)l(ip6IIenepiH Keneci )l(af',llall:,lla TiKeneH: I<:OMaHy 

• 
MYMKIH eMec. , .; · ': · . . . . . 
· Con ce6errTi J<:OJI.1laHyFa 3KOHOMMKaJibII<: TMiMJli )1(8He 

KaJI,llbIK,Cbl3 TeXHOJlOfIIJIJiapahIH, 6ipi 611oreXHOJ10fil5I 60JiblII 
Ta6 b!Jla.Ilbl. ( , ,, •·. '... l :. . ,J . . , 
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' . . 1.3. 3KOJIOfIDIJILIK. MaceJieJiepAi memy,lJ;e 
' c .... ｾ＠ • • 

' . . . 
,. i__.(.; _ ;,, .• ... 6uoTexnoJiomsnLI nau,lJ;a.rrauy epeK111eJI1KTep1 .. 

. / ,. . ' ' . . ·.· ··-·-···--'·'·'··-·- .. ·· ,• ·-, 

., . £110TexHonortt5I)J,a KOJI)J,aHhIJiaThIH 611onorll51JihIK, rrpouec-
• • • • • 

cTep)J,11-1, epeK.llleJI1KTep1 3KOJIOfM51JlbIK Macenenep)J,1 rrrewy yrrr1H 

)KaH,a 6onarrraFhl 6ap MYMKiHrrriniKTi arrrThI. 3Konortt5IJibIK 

6ttoTeXHOJIOfl151HbIH, M¥H)J,ai1: MyMKiHrrriJiiKTepi 3KOHOMMKa-

JlhIK, T¥PFhI)J,aH K,apaFaH)J,a )KaH,a ｾ｢ｩｰ｢ｉｍＩｊＬ｡ｍ｡ｈ｢ｉ＠ K03FayFa 

MYMKiH)J,iK 6epe)J,i. 3Konortt5IJibIK, Macenenep)J,i rrrewy,lJ,eri 

T¥)KblpbIM)J,aMaHbIH, K,apaCTblpbIJiaTbIH sapnaHTbI )KaJIIIhI 

Ka6hIJI)J,aFaH a)J,icTeMeHi )KOK,Ka IIIhIFapart:hr. CoH)J,hIKTaH yrrr 
• • 

rrpMHUMil Hef131H)J,e )KMHaK,TaJIFaH ｾ｢ｩｰ｢ｉｍＩｊＬ｡ｍ｡＠ ¥CbIHbilla)J,bI: 

1. 8HepKacin )KaHe aynrn rrrapyaIIIhmhIFhIHhIH, K,aJI)J,hIK,Ta-

phIH (KaTThI, C¥HbIK,, ra3Tapi3,lJ,i), COHhIMeH, K,aTap yi1: 
rrrapyarrrbIJiblK KaJI)J,bIK,TapbIH TOJihIK Ka)J,ere )KapaTy )K8He 

onap)J,bl 8TKi3y apK,bIJibI Ta6bIC Ta6yMeH 3KOJIOfM51JlbIK, Ta3a 

eHiM)J,i Tayap <PopMaChIHa ai1:HaJI)J,hIPY Ka)l(eT . .DipiHrrri 

npIIHUHITTi r<,apaCTbipa OTblpblil 6¥PbIHFbI TeXHOJIOfM5IJiap 

K,aJI)J,hIK,Tap)J,hIH, Kei1:6ip TYPJiepiH Ka)J,ere )KaparyF·a MyMKiH)J,iK 

6epeTiH)J,iriH ecKepyre (jOJia)J,hI, MbICaJihI, MeTaJIJI K,aJI)J,hIKTapbI, 

aFarrr eH,lJ,eyrrri KacinopbIH)J,ap K,aJI)J,hIKTaphr )KaHe T.6. )laMhIFaH 
ｾ＠

en)J,epD,e hl)J,bICTap)J,hI )KaHe r<,opanTap)J,hI )KJIHay r<,attTa nrepy 

)Kyi1:enepi )KaK,ChI )KOJIFa KOHhIJIFaH. CottbIMeH 6ipre yi1: 
• 

IIIapyaWbIJiblK K,aJI)J,bll(TapbIH )f(MHay)J,hIH,, peTTey)J,IH, )K8He 
• 

Ka)J,ere )KapaTyll,bIH,, K,aJI)J,hlKTapri:aH TayapJibI 8HlM aJIY)J,bIH, 

6ipHerrre TexttoJiorli51Jiaphr 6enriJii . .DipaI< Ta6nFaT npoueciH)J,e 

)Katte a)J,icTepiH)J,e )f(MHaKTaJIFaH Ka)J,ere )KapaTy,lJ,hIH, 6enriJii 

6¥PhIHFbl TeXHOJIOfM51Jiapbl 6yriHri KyHi aca rrreKTeJireH 
• • 

MYMKlH)J,lKTepre FaHa Me, )1(8He OJiap)J,bIH, Tapany IIOTeHU115IJihI 

6onaIIIar<,Ta ynKeH eMec. CoH)J,hIK,TaH 6¥phIHFhI TeXHonor115IJiap 

l(aJIJI:hIK KeJieMiMeH rrreKTeJie)J,i. D¥PhIHFhI a)J,icTep yrrriH e)J,ayip 

KlihIH Macene ynhr r<,aJI)J,hIK,Tap,ri:hr Ka)J,ere )l(apaTy 6oJihIII 

Ta6h1Jia)J,hI. D¥PhIHFhI TeXHOJior1151nap)J,bIH, MYMKiH)J,iKTepiHiH. 

HaTJI)Kenepi K,aJI)J,hIK,Tap,ri:hr r<,oi1:Ma,ri:a car<,Tay 6oJihrn Ta6hma,ri:hr. 

Y JihI K,aJI)J,hIK,Tap)J,hr )l(ep acThIHa cal(Tay ( 3axopoHeHJie) apKbIJihI 
• 

)Ky3ere aCblpbIJia,II:bI, COH)J,hIK,TaH )Kep aCThI cyJiaphIHbIH; 

nacTaHynrH ap)J,atthIM 6ai<;bmay K,a)KeT. . . . .. , 
1 

K,apaCTblpbIJIFaH 6ttOJIOfI151JlbIK, rrpouecTep,ll,iH; MaH,hI3,II:bI-

JlhlFhI )KaHe 6noTeXHonorll51 epeKrrreJiiri ap TYPJii KaJI,lJ,hIK,Tap)J,hI 
ai1:brpy )KaHe Ka)J,ere )KapaTy yrrriH 6ttoTeXHOJiortt51 

rroTeHUM51JihIHhIH: )KOFapbIJihIFhIH aHhIKTart:bI. MnKpo-
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' ' - • • • • • opraHI13M.IJ.ep.u1tl Kerr TYPJIUI1r1 )KaHe onap.IJ.hitl rrpoueccTep.u1 
• )Ky3ere ach1pyh1 3aT-rronnIOTaHTTap)lhitl enay1p Ketl crreK-

TopnaphIH Kanere )KapaTyFa )KaHe KaJI.IJ.hIKChI3 KerrTereH 
TeXHOJIOfl151Jiap.uhII{ T¥MhIKTaJIFaH Ul1KJI)lapbIH KOCyFa 
MYMKiHJiiK 6epeni. M11KpoopraH113M)lepnitl KerrTereH l)'pnepi 
)KaHe onapMeH 611ox11Ml15IJihIK rrpoueccTepni ｾＳ･ｲ･＠ acb1py 
6yriHHil{ e3iH)le I<OplliaFaH opTaHbI nacTaMThIH KaJI)lhIKTap)lbl 
KeH KeJieM.Il.e Ka.uere )Kapa TY )Ka He ochr KaJillhIKTapnaH TayapJihI 
eHiM.Ui .uaH:bIH)lay yrniH caH:KeCTi 6110JIOfl15IJihIK TeXHOJIOfl1H-
JTap)lhI TaH.llaYFa MyMKiH.IJ.iK 6epe.ui. . , : : ;,1'; Ｎｾ＠ . ,<.tq:._:. , r 1 ;:;; 

oipiHllii Ilpl1HUI1ITKe CaMKeC 3KOHOMI1KaJihIK Tl1iM.IJ.iJiiK 
( KYTiM.ui rraitua P 

1
) 3 Heri3ri 6eniMHeH T¥Pa.UhI: l-l t) .i < .• · • 

- 6ipiHrnineH, P
12 

_:_ ＶＱＱＰｔｾｸｈｯｮｯｲＱＱｈ＠ a.uiciMeH <<ill>> TYPJii 
, .... ""'' ﾷﾷｾﾷﾷﾷ＠ . 

I<aJI)lhIK.Tapn:h1 Kenere )KapaTy llihIFhIHhI )KaHe TayapnhIK 
0HiMHil{ <<ll>> TYPiH 6110TeXHO)TOfH5lclhIK anicTepMeH.uaMhIH.llay 

' \ ,,,. '" 11 

llihIFhlHhIHhll{ KOChIH.UhIChIH ( 2,;u,+ 2,;cj }, aJihIHaThIH TayapJTbI 
eHiMHil{ <<ll>> TYPiH eTKi3y KipictHeH

10

'( f D1 ) aJihIIT TacTaFaHFa 
j=I 

Tel{ n m n •· 

R.1 2:D1-(Lu;+Ic1 ); 
j=l ' i=l j=l 

" 

' ' ... \ \ •• r . 
• 

- eKiHllii)leH, p/2 - 6¥pblHFbI TeXHOJIOfH51MeH caJibIC-
ThlpfaH.IJ.a 6110Texttonor1151 a.uiciMeH <<ill>> TYPJii KaJI)lhIKTap)lhI 
Kanere )KapaTy apI<hIJlhI Ta6hIJiaThIH rraH:na Ta6hICThI I<aMTa-

• Mac hI3 eTe.u1, 
' ' ' - . 

.- I -

. t- • ' ·. m m 

·. Pi2 =Is; -Iu; 
- - i=l i=l 

• ' - ' 

P
12 

- apI<arnaH.IJ.a 6ona 6epMeM.ui,. , •. . . . ' ' 

, ; I 

m m 

51FHH " " I) L..S; -L..U;(O. 
i=I i=I 

-

' 

: (\ ' 
\.. . ) 

' 

' 
• ' 

· · Ke3KeJireH )KaF.uaH.na KaJI.IJ.hIK,Tap.uaH Tayapnhr eHiM.ui 
natt.hIHJJ.ayna P

11
, P 

12
- re K;apaFa:H.zia' i"'6f-aph'i, HFHH Tayapnl;!' 

eHiM.Il.i eTKi3y enayip Ta6hrc aKene)l.i. , •. ,. · 
- yrniHmi.Il.eH, K.aJIL(hIK.Tap.uhI Ka.uere .1KapaTY yrnitt 6ttoTex-, , 

HOJIOfIDI a.uicTepiH KOJI,llaHy 6¥PhIHFhI TeXHOJIOfl151MeH CaJibIC-
TblpfaH)l.a I<OpIIIaFaH opTaHbIH. llihIFhIH.UaphlH )1(051.llhl, 51FHH 
Kapa)KaTThl yHeM)lett.ni )KaHe yIIIiHIIIi K¥PaM)lhI KyTiM.ui 
Ta6bICTbI rratt)l.a 60Jia)l.hI, . ｾＮ＠ . ' 

ＭｾＢ＠ - m 
·.·· . ···-,·· ,_., ［ＭﾷＬｾＭＺ＠ - ·: 

\ ···z·· 
•. ' • ,. 

ＬＮｾ＠ Fi] =LI;. " ' 
i=l 

' . -- ｾ＠

'.'.,'."''. 
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Tonhlf'hIMeH KYTi.'1,n:i Ta6b1c TpKhiphIM,[(aMaHhIFl 6ipiHIIIi 

rrpHI(llII 60HhIHIIIa (P) )KOFaph:r,na KepceTirrreH yrn 1'¥PaMaHhlf( 
• 

J<OChIH,n:hIChl peTIH,n:e aHhIK:TaJia,IJ:hI. 

Pi== Pi.1 + Pi2 + I'i3· 
2. B¥PhIHFhI TeXHonorIDIFa 1<apaFaH,n:a carranhI )K8He ap3aH 

• • • 
0HlM,[(1 aJIY,[(hI 1<aMTaMaChI3,[(aH.1U>IPaThIH )K8He 3KOJIOrIDIFa Kepi 

ecepiH THfi36eii:TiH 3KOHOMHKaHhlf( rypni cananapbIH,n:a MyJI -
• 

,n:eM )Kaaa TeXHOJIOfH51HhI Mrepy )K8He eHrI3y. 

KyrinreH 3KOHOMHKaJihII< THiM,n:iniI< Ｈｋｙｔｩｾ･ｲｩ＠ Ta61>1c rrali-

,n:a) 'f¥.IKl>IPhIMJI:aMaH1>1a eKimni rrp:mm11rri 6oi11>rnma eKi J<¥pay-

III1>I,n:aH T¥PMhI: 

p 12- 3KOHOMMKaHhIH: Typni cananaphIH,n:a 6¥PhIHFhI 

TeXHOJIOfHRHhI 6noTeXHOJIOfIDIFa ayhICThipy,na IIIhlFhIH,I(hl 

ytteM,n:ey apK;billhI aJibIHaTbIH Ta6bIC (rrait[(a) 

i= l i=1 

p22- 6¥PblHFbI TCXHOJIOf1151HbI nail.uanaHy,n:a K:Oplllaf'aH 
opTaHhI nacTaHy,n:aH OK;IIIaynay IIIhIFhIH,[(apbIH yHeM,ney 

H8TIDKeciH,n:e aJihIHaThIH Ta6hIC 

i=l 

TonhIFhIMeH KYTinreH Ta6h1c rrait[(a 'f¥.IKl>IphIM,[(aMachIHhIH: 

eKiHrni rrpHHI(HIIi 6otthIHIIIa Keneci ryp,z:i;e 6ona;:i;b1: 

Pz == Pz 1 + Pz2 . 
3. JiacTaHy,[(hI 6MOTeXHOJIOfH5I e,n:iciMeH OK;IIIaynay. 

T¥2JChiphIM,[(aMaHhif( yrniHIIIi rrpnttu;11rri 6otthIHIIIa KYTirrreH 

Ta6hIC (P) eKi ｊ＼ﾥｰ｡ｹｲｵＺｨＺｲＬｮ｡ｾ＠ 'f¥pa,UhI: 

p 31- 6¥PhIHFhI TeXHOJIOfHHMeH canhICThlpFaH,I(a 

6HOTeXHOJIOfll5I 8,I(iCiMeH nacTaHy,I(hl OK:IIIaynay,n:aFhI 

IllhIFbIH,n:hI ytteM,I(ey H8TH)KeCiH,n:e aJThIHFaH Ta6bIC (rrait[(a) 

i= l i= l 

p 32- 6¥PhIHFbI TeXHOJIOfH5IHhI K;OJI,I(aHY apKJ>U1hI K;OpIIIaFaH 

opTaHhl nacTaHy,naH OK;IIIaynay,I(aFhI IllhIFhIH,I(hl yHeM,n:ey 

H8TIDKeCiH,n:eri aJihIHFaH Ta6hIC (rrait[(a) m 

ｾ Ｒ＠ =LI ; 
i = l 
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. ' 
ToJibIFhIMeH P=P +P .ii' ?l.(1·.11 ···;:,;·. •.· 

. 3 31 32 
CaparrUihIJiap : ROpIIIaFaH·'";·opTaHbI · i JiacTaHy.JJ.aH 

ORIIIayJiay.JJ.hIH: 6110TeXHOJIOflIIDibIR a;::i:icTepiHiH: epeKUieJiiK-
• u 

Tep1H oJiap.JJ.hIJJ. TeMeH R¥H.JJ.hIJihIFhIMeH ROPThIH.JJ.hIJiaII.JJ.hI. 
MbICaJihI, 1 T :r<aJI.JJ.hIRThI Ml1KpoopraHl13M.JJ.ep KeMeriMeH 
Ka.ri:ere :IKapaTy 50-80 .JJ.OJI. Ra:IKeT eTe.JJ.i, aJI oJiap.JJ.bI :1Kepre 
KeMy.ri:e K¥HhI 200 .JJ.OJIJI . .ri:etiitt ece.ri:i, epTey - 250-650 .JJ.OJIJI. 

u. 

)J.eIIlH. . ! .' ! 
.. 

Ta6h1c Ta6y.JJ.hIH: T¥:1Kb1pbIM.JJ.aMacb1 1.1- cypeTi Typitt;::i:e 
• 

KepceTmrett. 
• . . ' ' 

·1·a6Mc - . 
ｔｏＮｬｬｬｾＧｾＱｗｊｬ＠ \'UJ 

. 
. . . ' ttpltllllllill . . . . . 

• '·'·,-.. • ; "'! i .; ' , .._. 
• •• .. . 

J. .I. 

Ji11(l-r-C'Xll1l;1c.\f llM 
. . 

}),, ーＱＮｩＱＱｴﾷＱｾＱ＠ Jlac·1-aH:·:1h1 61t ｾＬＭＱＭ｣ｸ＠ H ():14.>1-1-1 JJ ＮＺｬ［ＱＱ｣ＱｾＱ｣ＺＱＱ＠ -1i.:'Xflt.l;l(lf11H 

fi-11(,-r ·cxr t t}:I t)J ·11,. , , hi 
. . 

Ka:1;1w ｴＮＺＮﾷＱＭｾｴｊＧｬｬｴｴﾷＭＱ＠ ｋｾＢｬＮＱＭｃＧｴＭ｣＠
c11111 '"''''' 

ｾＬＧｬｬｃｬＱＧ＾ＭＱｴＺｬｬ＠ ﾷｴ•ｋｬＮｬｊｾＩＧＧ［ｴｾｴｹ＠

• • ;.K;;tp••·1-}' ayt.1c·1·w:p)· ., • • • 

, • '' 
• . . .. • • • • .. 

ＯｾＬ＠ ｾ［ｅｬ＾Ｌ＠ -( ｾＱＱＮ＠ +I;<:' ) 1.1,, _,_ ) ｾｬＧ＠ ·• - ＮＬＬｾ＠ u P,. "' k s - k tr .. - ,,_, 
' • ' • •··1 "' . ｾ＠ • '' 1 

. 
' ' , . • • 

• - • • • • 4 • . - Ｑｾ＠ • ' . • . -. .. 
• - . . , 

'" l 
I 

. 
P,; :L :L 

. ... 
'() ' • ' .. 1 ,• ! ' . A ; ｾＩ＠ ! f1 • • .. • 

ｾ＠ s. - l' ' ' .l ' . ' -, ! ｾ＠ f. 
' • ' ... • 

.. 
' ' ｾ＠ I ••• . 

' -- ' ,•, ' , . .. ' 
. • 

.. i . i . · • • ' • l .# 
ｾＭ

• . ., . - • .. 
/> L,l, p_ = L: I / ｐＬｾ＠ = L: I I J - • 

' •• • ' ' .. ' • . . ' • • ••• ｾｾ＠

• 

P, - P,' + P,, 
" 

+ F;_, "2 - Ｏｾｊ＠ + P,. P, - P,, + P.:: 
. . 

. . --
2.1-cypem. XuMU5£/lbLK, aaicneft op2a1tUKGJlbLK, mbLH,aUmK,bLUJmapabt 

aJ1yab1H, meXHOJI02U5£/lbLK, KeCKiHi 
' -.i' .. i . ,, !' ! , ; -t \ 

I., ..... .. -.1 .. , 

M¥H,[(aFb1: . i 1 
. • i . , 

P
11

, P 
12

, P 
13 

- T¥)KbipbIM;::i:aMaHhIH: 6ipittUii rrp11Hu11rriHiH: yIII 
6aFhIThI 6otibIHIIIa KYTiIIrett Ta6bIC; . . . .. <J • • ", 

p21 p22 - T¥:1KblpbIM.JJ.aMaHhIH: eKiHIIIi rrpIIHUHIIiHiJJ. eKi 
6aFbIThI 6otibIHUia KYTiJirett Ta6h1c; .ldlil'{t" .. · • 

P31 P32 - T¥:1KbipbIM.JJ.aMaHhIH: yUiiHIIIi rrpIIHUHITittiri: eKi 
6aFhITbl 6ottblHIIIa KyTiJireH Ta6b1c; tl . ; ,,, ,, ｾＮ＠

·.· P
1

, P
2

·, P
3 

- T¥:1Kbiph1rvi:;::i:aMattbIH: 6ipittIIIi, eKiHIIIi _:IKaHe 
yIIIiHIIIi rrp11Hu11rrTepitte catiKec KYTiIIrett Ta6hrc; • · 1 >11r; · ·· 1-; 

j - TayapnhI eHiMttiri: TYPiHiH: MH.JJ.eKci, j = l + n; · · ··' · ' · :-•< 

i - Ka.ri:ere :IKapaH:TbIH K.aJI.JJ.hIR TYPJiepittiri: IIH:.JJ.eKci, i · 1-:- m; 
.. ,. . ' . -
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u - 6110TeXHOJIOfl15I an,iciMeH KaJILl,hIJ<Tapll,hIH i TypiH 
I 

Kan,ere )i(apaJY IIIbIFhIHhIHhIH IqHLl,hlK 6aFaCbI; 

c - KaJILl,hlKTapn,aH TayapJibl eHiMHiH j TypiH n,aMbIH,ll.ay 
J . 

IIIhIFhIHhIHhIH K¥H,ll.hIK 6aFach1; ·' . . . , · , .· , . , 

D. - TayapJihI eHiMHiH j TypiH eTKi3yn,eH TyCKeH KipicTiH 
J 

K¥H1lh1K 6aFaChI; l . ; : ·. . . . . " . ' ... . . . ' . . . 
. .. Si --:: 6¥pblHFhI TeXHOJIOfl15IMeH KaJILl,hIJ<Tapll,bIH j TypiH 

Kan,ere )i(apaTy IIIblFblHblHhlH IqHLl,hIK 6aFaCbI; l i <.' ... , 

;' I. - 6¥PhIHFhI TeXHOJior115IMeH KaJI1lhIKTapll,hIH i-TypiH 
. ' - I 

• 

Kan,ere )i(apaJYD,aFhI 1<opwaFaH opTaHhIH MYMKlH IIIhIFhIHD,aphIH 

)i(OIO IIIhlFblHblHhlH K¥HLl,hlK 6aFaCbI; 

Ta6hICThIH K¥PaJIY cxeMaChI 1.1-cyperre KepceTiJireH. 

3KOJIOfl15IJihIK 6110TeXHOJIOfl15I an,iciH K,OJID,aHyMeH 

)i(aCaJiaThIH Ta611FaTThI J<Opf'ay wapaJiapbIHhlH 3KOHOMHKaJiblK 

Tl1iML1.iJ1iKTepiH Jl,aJI ecerrTey K,HhIH. D¥Ll.aH 6ac1<a L1,a XaJihIK 

wapyaIIIhIJiblFhIHLl,a 6110JIOfl15IJihIK Ta3aJiay KeMeriMeH 

Ta3aJiaHFaH TOIIhipaK rreH cyJiap, aLl,aM )i(aHe )i(aHyap aF3aChIHa 

TIIri3eTiH 311HHllhI acepJiepiH )i(05IllhI. )KaHyapJiap MeH 

eciML1.iKTepni1-1, )i(aHe M11Kpoopratt113M1lepni1-1, 6110Jior11HJihIK 

TypJiepi Cal(TaJiall,bl. illhIHhIHl{a, 6yriHri KYHHiH e3iHne 

6epinreH caJiana naMyllhI ecerrKe aJIMaFatt,LJ,a THiM.LJ.iJiiK 
. - -- .. ' 

MIIJIJI11apn ,UOJIJiap,UbI 1<,ypayhr MYMKlH. • .. . 

COHJJ:a T¥)i(blpbIM,Ll,aMaHhlH yin ITp11Hl(IIIIi 6oMbIHIIIa 

TeXHoiiorl15IHhI )Kypri3y Ta3a )i(aHe )i(aHaMa TypneTa6hIC aK:e.rryi 

KepeK. Ap3aH a,L1,icrrett 3KOJIOrl15IJihIK r-.1aceJieJiepJJ:i wewy )i(atte 
• 

MYMKIH lllhIFhIH.UapnhI )i(OIO K.a)i(eT. 

3KOJIOfl15IJiblK MaCeJieJiepn,i IIJellly,Ll,e Ta6hIC Ta6yJJ:hlH 
• • 

ettepKaCIITTerr )i(aHe ayhIJI IIIapyaIIIbIJihlFbIH,Ll,aFhl HaK,TbI 

cxeMachr 1.2, 1.3- cypeTTep,Ll,e KepceTiJireH. ' 

Eyrittri Kyttre netl:iH K.OJI,UaHhIII KeJirett 3KOJiorttHHhI 

JiaCTaHTblH TeXHOJIOfl15IJlapMeH 6110TeXHOJIOfl15IJlhlK anicTepn,i 

caJiblCTblpFattna 6attK,aJIFaHhI, MiHLl,eTTi Ta6bIC Ta6yMeH 

ettepKacirrTiH TypJii caJiaJiapbIHD,aFhI MaceJieJiepni werny,LJ,e 6¥JI 

anic epeKrne KbI3hIFYWhmhIK TYllhiphIII T¥P· MhICaJihI, x11M11H 

)i(atte M¥HaH Xl1Ml15IChIH1la 6110TeXHOJIOfl15IJlhlK an,icTep TOJihIK, 

Ta3a eHiMn,epni lllhIFapynhI )!(OFapbIJiaTyFa MYMKiHniK 6epeni, 

COHbIMeH J<OCa 6¥PbIHFbl TeXHOJIOfl15IMeH CaJihICTblpFaHJJ:a 

e3iH,LJ,iK IqHbIH 2-3 ece TeMeHD,eTe,LJ,i. 3KOJIOfl15IJlblK Ta3a K,atl.Ta 

)!(aCaJIFaH TeXHOJIOfl15I MeH eH,LJ,ipicTi )!(aHe Ta6bIC Ta6yl{hl 
•• 'c- ·-

KaMTaMaC.bl31{aHJJ:hipa,Ll,bl. _ , • , .. . ....... . 
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