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YCUMJIMKJIAP KACAJVIMKJIAPA JUATHOCTUKACH
BA KACAJIJIUK KY3FATYBUHJIAP
NIEHTUOUKALIUSICUHUHI 3AMOHABUH BA
UCTUKBOJJIA YCYJIAPHU (ILIAPX)

Annomayun. Ycumnux unexyuon KacaniuuHune Ky3eamyeuucunu me3 monuul 6d u0eHmupukayus Kuiuu ynea
Kapuiy Kypawnune Oupunuy 6a sne myxum oockuuuoup. Kacainux cababunu spma anukiaw myepu Kypaul 40pailapunu
myepu MyoOamoa GHUKIAWRa 6d XOCUN TPKOMUNUMUHUHE ONOUHU OTUIL2A UMKOH APAMAOU. Y CUMIUKIAD KACANTUKIAPUHU
AHUKTIQUIHURS OUp KAMOp AHbAHABUL YCYILapu 60p, amMmo OUASHOCIMUKA MEe3KOPIUY 84 UUOHYIUNUSUHU MADMUHLA
Xamoa aHbaHasull OUAZHOCMUKAOA MABICYO OYI2aH MyamMMOLapHu dbapmapagp smuwi YuyH namo2eHiap mMagicyOIueutu
AHUKTIAU 84 YIAPHU UOCHMUDUKAYUSL KUTUUOA SH2U BOCUTNA 84 MEXHONO2USLAD HCOPUL SMUIMOKOA. Makorada ycumaux
KACANIUKIAPULA MAWXUC KYUUUOA 8a NAMOEHAAPHY UOeHMUDUKaYUs KUIUOa OyHéda X03upeu KyHoa Kyiianuiaémean
9HZ 3AMOHABUL YCYILAD — UMMYHOOUACHOCTUKA, MOLEKYIAp-eeHemuK (6a ¢hunozenemux) udenmugurayus, macc-
cnexmpomempus 6a 60wKanap OYUULA MAbIYMOMAAD KEIMUPULLAH.

Kanum cy3nap: ycumiuxk Kacainueu, OuaeHOCMuUKd, uoeHmupurayus, uMMyHoro2uk ouaznos, MDA,
ummyHoxpomamoepagux maxaun, [13P, MALDI-TOF MC.

Annomayusn. Bvicmpoe u HadedcHoe GvlsigieHue 00Le3HU pacmerus U udeHmugukayus eé 6030youmens s6s1emcs
nepabiM U AdNCHEUUM IManom 60pvovl ¢ Hell. Pannee onpedenenue npuuurbl 601e3HU NO3GOIUM CE0CEPEMEHHO 8bIOPAMb
NPABUNILHBLIL MEMOoO 3auumal u obecneyum npedomspamums nomepu ypodxcas. Cywecmeyem pso mpaouyuoHHbIX Memooos
onpedenerus 0oie3Hel pacmenuil, 00OHAKO 0Ji 0Decneyerus OnepamugHOCmu U HAOEHCHOCMU OUASHOCIUKY, d MAKJice
YCmpaneHus: NPUCYWux mpaouyuoHHoOU OUdeHOCMUKe HedOCMamKo8 8 NocjiedHue 200bl paspabomansl U 6HeOpeHbl
8 NPAKMUKY HO8ble CPeOCmEa U MexHoio2uu udewmugurayuu 6o30youmenei Goresnei. B cmamve npedcmagnena
uHpopMayUs 0 MAKUX NPUMEHSEMBIX 8 MUpPe Ce200Hs HOBAMOPCKUX Memo0ax OUAZHOCMUKY Done3Hell U u0eHmupurayuu
ux ozdyoumeinetl, Kak UMMYHOOUAZHOCUKA, MOJLEKYIAPHO-2eHemuyecKkas (U Qunocenemuieckas) uoenmupurayus,
macc-cnekmpomempus u op.

Knwuesvle cnosa: bonesnu pacmenuil, OuaeHocmuxa, udeHmuguxkayus, ummyHorocuieckas ouaznocmura, MDA,
ummyHoxpomamoepaguyecku ananus, I[1IJP, MALDI-TOF MC.

Annotation. Rapid and reliable detection of plant disease and identification of its pathogen is the first and most important
stage in disease control. Early identification of the cause of the disease allows timely selection of the proper protection
method and ensures prevention of crop losses. There are a number of traditional methods for identifying plant diseases,
however, in order to ensure the promptness and reliability of diagnostics, as well as to eliminate the shortcomings inherent
in traditional diagnostics, in recent years, new means and technologies for identifying pathogens have been developed
and introduced into practice. The article provides information on such innovative methods of diagnosis of diseases and
identification of their pathogens, which are used in the world today, such as immunodiagnostics, molecular-genetic (and
phylogenetic) identification, mass spectrometry, etc.

Keywords: plant disease, detection, diagnosis, identification, immunological diagnostics, ELISA, immunochromatographic
assays, PCR, MALDI-TOF MS.

Kvpuw. Yeumnuknapaa kacannvk KyaraTyByiM MUKpOOpra-
HW3mnap, XymnagaH 3ambypysnap, 6akrepusnap, dvTtonnasma
Ba BMpYCnap Typ/n 3KOTU3MMMapAa YCTMpUNagTraH aKMHIapHM
3apapnab, cudat Ba MUKOOPUIA XKnxaTaa katTa 3uéH KenTupaau.
Yeumnuk Kacannuknapu Tycannm nykotmnagura xocun MMKaopu
9-14,2 domsHn Tawkun atagu [47]. Xucob kmutobnap LwyHu
KypcaTraHKu, KALLMOK Xy>Karnuk MaxcynotnapuHmn 14,1% ra skyHuHn
YCUMAUK Kacannuknapu Tydannu nykoTunuiim, nyn kuuMatuga
220 mnpg AKLL ponnapwhu Tawkun atnb, 6yHaa puBoxnaHaéT-
raH Mamnakarnap Kynpok 3apap KypaéTraHnuri Mabnym 6ynaam
[9]. KenTupunapuran 3apapHu Gaxonawu Typnv kacannuknap
Y4yH Typnv aHVKNvKnapaa amanra owvpunagu. JlekuH 3apapHu
OGaxonalga aHUKIMK JapxacuaaH KaTbUid Hasap, UMKOH kaaap
XOCUIM MYKOTUIMLIMHA ONAMHWA ONWLL YYYH LUOLUUIMHY Yopanap
KYpULL NO3UMIMMN TabkuanaHaaun. KUWnok xyxanuru akvHnapm
Kacannuknapwura kapLuy Kypawl TUSVUMUHUHT camapazopnnrv kyn

xornnapaa hMTonaToreHHN SbHN Kacanmuk Ky3FaTyBYMHN Te3Kop,
WLLIOHYNW Ba aHWK naeHTUdMKaLms Kunuw xamaa 6y opkanu ka-
cannuk Genrncura aHuk Talwxuc Kynuwra 6oFnuk [45].

Yeumnvknap KacannuknapuHUHT ANarHoCTMKacu Mykammar-
nawmnb 6opmokaa. [marHoctTuka MLLOHYMITUIUHKA, TE3NUMUHK
TabMUHIALL Y4YYH SIHMY BOCMTA Ba TEXHONOrMsAnap spatunmokaa
xamaa xxopun atunvokaa. LLyHaan 6yncana, aHbaHaBuiA TaLwxuc
yCynnapu y3 MaBKkeuHW AyKoTMaraHu xonaa sipatuirad Bocuta Ba
TEXHOMOrMsNap YCUMIMK KacannuknapuHu y3 BakTuaa, Te3kop
Ba HOKOPMW aHUKNMKAA TalXuC KyWnLL nMkoHnHu Bepaau. By aca
KULLMOK XY>Kanuri SKMHNapUHMHE Kacannuknapura KapLum Kypatu
6yvinya pean BakTAa kapop Kabyn KWW y4yH Xxmu3maT Kunaam.
duTonaTonoruk TagkMkotnapaa oup Katop aHabHaBWI TaLLXUC
ycynnapuaaH congananunaau. by ycynnapra Busyan kysaTuiu,
MWKPOCKOMUSI, MMKOJSIOTUK TaLXMC, BMOMOrMK TallXmnc ek MHAmM-
KaTop ycumnuknapaa cvHall Ba 6olukanap Kupaau.
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LyHn Tabkuanaw no3MMKW, Kacannuknapra XyxxanuH
yeuMnuKgarm Talku anomatnap 6ynmnya Tawxuc Kynuw xap
OOUM XaM MLIOHYNM amac. YyHku kynnab kacanmuknapHUHT
Genrvnapu Tawky TabCeup HaTuxkacuga kenubd YmkkaH dusuno-
noruk 6ysunuinap cuMmnTomnapu GrunaH Moc kenaam Ba anpum
dmTonaToreHnap pMBOXNaHMLL 6omaa CUNMTOMCU3 €KUM Xapak-
Tepnu Genrvnapuy Kyycu3 HamoéH GynaguraH xonga Kacanmuk
Ky3FaTuLLM MyMKvH. MiHaukaTop yeumnuknap épgamuaa kacarn-
nUKnapra Tawxuc KynuLl xxapaéHu 4aBOMUANUTMHUHT Y30KMUIu,
Maxcyc M30MALMOH KaMmepanap 3apypaTtil YCYJIHUHT KaMYumiuri
xucobnaHagw Ba ycynpaH 3apapnv opraHvMamMnapra kapLiv ne-
cTMUMANap KynnaHunraH BasusTrnapga conaanaHuil Tawwxmc
WLLOHYNUITUIMHW KamanTupaau.

ByHaaH Tawwkapu, 6up xvn kacannuk 6enrucu, Typnv omunnap
HaTuxacuga (3ambypyrnap, 6aktepusinap €k HOMHEKLMOH Ka-
cannvknap) to3ara kenuium MymkuH. By xonaTt aca kacannvknap
[ONarHoCTVKacyHW Ba YNapHWHT Ky3raTyBYMNapUHM aHUK MOEHTV-
bmKaumscuHn knamHnawTpagu. LLyHWHr yqyH kacannuknapHm
aHuKnawaa dakatrHa 6utTa CMMITOMHM acoc KNG ONMHULLN
TyFpy BYyNManamn geran xynocara Kenuvi MyMKUH.

LLlyHWHT y4yH comTONaTonorvk TagkmkoTnapaa xap ovp ycynra
aXTUEX ceannaan. YCUMAVK KacannuknapyuHi aHbaHaBuii ana-
rHOCTMKacuaa MaBxXy MyammonapHu 6aptapad aTvL 3apypaTm
cdmTonatonornaga natoreHnap MaBXy4ANUIMHW aHuKnalw Ba
ynapHU UAEHTUMMKALMS KUNULHWHE Ty6aaH sHM ycynnapuHn
Xopui aTunuwmra onunb kenam.

®dutonatonorvaga ycumnuknap kKacannuknapw
Ky3FaTyBUMnapuHu naeHtudunkauns kunuwapa dup katop
MCTUKGONIM 3aMOHaBuI yeynnapaaH dongananunaan. by yeyn-
napra UMMYHOMOTMK IMarHOCTWKa, MONEKYNSP-reHETUK MOEeHT-
dumkaums, macc-crnekTpodoTomMeTpusi Ba Golukanap kupaau [2,
7,10, 25, 45, 52].

®duTtonaTonornk TagKMKOTNapAa KeHr KynnaHunaguras
MCTUKOOMNM 3aMOHAaBWI TALLXWC YCYNnapuHu Kypmb Ynkamms.

duTonaToreH opraHM3mMnNapHu MaeHTUUKaALNSA KUIULLHWUHT
MCTUKOOMNY 3aMOHAaBWI yCynnapu.

CSuhslme
3

TyfpupaH TyFpu NDA-
Direct ELISA

Bupnamuu aHtuTaHa pepmeHT GunaH

Prima
an‘hhmg

Direct Assay KOHblOTaurANaHaau (bupuramn, yiryHnawaam)
Suhsrram>
© Bunsocuta UDA-
Secngggry .
nti
Canugate Indirect ELISA
af‘r[i.';':g MIKKMNAMUKM aHTUTaHa MapPRHPOBRACH -
BMPUHYK TUN aHTUTaHara Kaplm xocun 6fnagm
Indirect Assay

Sub strareD

Canpeuy MDA —
Sandwich ELISA

AHAAA3 CAMaPANK aMMAUDUKALMA CUTHANK

6MNBOCHTA aHTUTEH HMMQEHHHﬂBqM ACH
(3aHTHTaHaHKW TYTHLL opKanu)

- GMABOCHTA AHMKNAW
tHHLI.IOHJ'IEH[EIH WKKHMHYM Qaparant aHTMTaHa]

Capture
antibody

Capture Assay
“Sandwich”

MmmyHonoruk guarHocTuka ycynnapu. by ycyn acocupa
aHTUreH-aHTUTaHanapHUHr Maxcyc peakuusicu €tagu. bynaa
KN4MK Monekynsp bupukmanap, Bupycnap MaBxXyanuruHi xamaa
YNapHWHI MUKAOPWIA KypcaTKMunapmn aHuknaHaam.

MMMyHoamarHocTvka sibHM Ceporiorvk ycynnapra UMMyHod-
nyopecLeHLMsl, UMMYHOBNOTTUHT, CEPOIOTMK Maxcyc 3MeKTPOH
Mukpockonus, MIMmyHocepmeHT Taxnunu (MPA-ELISA) Ba
6oLuka kynnab ycynnap kupaam [2]. Jactnab ceponoruk ycynnap
acocaH, Bupycnap MaeHTUUKaumsacK ydyH doganaHmnraH
6ynca [1, 48], keiMHrM NMnnapga yecuMnuvknapaa Kacannuk
Ky3raTyB4uM GOLLIKa naToreHnapHu, XycycaH 3aambypyfnap, ooMu-
uetnap, 6akTepus Ba utonnasmanap AUarHoCTMKacK y4yH xam
dorgananunmvokaa [11, 20, 30, 48, 62].

MMMyHoZMarHoCcTukaHvHr KynruHa ycynnapw 6yncaaa, bynap
opacupa VI®A - depmeHT 6unaH GoFnaHraH MMMyHOCOPOEHT
Ttaxnunu (ELISA - Enzyme-Linked Immunosorbent Assay)
HucbaTaH ce3rmp Ba Maxcyc 6ynmb, ULWOHYNM QMarHo3 KymuLw
UMKOHUSITUHM Gepaau.

ByHaa myansH Bupycra cneumguk aHtutenonapra epmeHT
ynaHagu Ba KOHbIOrat HoMnv Komnnekc onvHaaun. Kowbloratra
BMpYC OGunaH 3apapnaHraH YCUMIUKHUHT LUMpacu Kyluunagu.
depmeHT 6unaH “TaMFanaHraH’ aHTuTaHanap BUpYC-aHTUreH
6unaH pekuusara kupagu. AHTUreH aHTUTaHanap TOMOHWAAH
aacopbumnst KUNMHWLLK HaTWXacuga aHTuTaHara ynaHdrad dgep-
MeHT Hodbaon xonatra kenagu. Bupyc 6unaH peakuusira kup-
MaraH aHTMTaHanapzaru oepMeHT aca daon xonataa konagu.
CyHrpa ywby hepMeHT Tabcyp KunaguraH cybctpar conuHau.
Peakumsira kupraH doepMeHT MUKLOPY KONIOPUMETPUS (MaxcynoT
PaHTVIHWHT Y3rapulinMHW ynyail) épaamvaa aHuknadagun. Bupyc
MaBXy[AnuUrn Ba YHUHI KOHLUEHTpaumusicu Taxpuba Ba Hasopar
BapvaHTnapuga depmeHT haonnmri nacanmnLLIMHM CONULLTUPKLL
acocuia aHuknaHaam [7].

NmmyHOMEpMEHT Taxnunga, HomuaaH KypuHub Typmbau-
KW, VKKW XMN peakuusira acocnaHagu, SbHU VMMMYHOKUMEBUN
Ba (pepMeHTaTuB peakuuanap. VIMMyHOKMMEBUI peakumsaa
naToreH aHTUreHn unaH aHTUTaHaHWHr 6oFnaHuLwmn 13 bepca,

1-pacMm. UmmyHoepmeHT Taxnun (ELISA) Typnapu Ba ynapaaru xapaénnap ketma-ketnuru (Biorad, https://www.bio-
rad-antibodies.com maH6acu acocupa TanépnaHam)
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chepmeHTaTVB peakumsaaa aca 6up mogaa epmeHT Tabeupuaa
VUMMYHOMOIMK peakuusi HaTWKacuHW Kypaau, xucobra onaam
xamza hepMeHTaTMB peakuus HaTwxacuga HaMyHa paHru
y3rapagn. ®epmeHT Tabcup KypcatraH mogna cyberpar, dep-
MEHT TabCupuaa ONUHraH mMopda aca hepMeHTaTuB peakuus
mMaxcynot genvnagn. GepmeHT mMonekynacu GunaH KUMEBUI
6ofnaHraH (koHbtoraumsinaHraH) XpeH nepuokcuaasa, berta-ra-
nakTosuaasa, Uwkopumn dpoccpatasanap aHTuTaHanap cugartmaa
vwnartunagm 2, 3, 15].

Kattuk dpasanu UPA sbHM ELISA HUHF 61p HeuTa y3ura xoc
ycynnapwu 6ynun6, 6ynapra tyrpuaaH Tyrpu A, 6runsocuta UOA,
canaBuy VDA kabunap kupaam (1-pacwm).

OKHM HyHATHIIH

TecT YH3HK

MemdpaHa
HaMyHa npoKIagKacH

KoHsHOTaT YHKaApHIO
NpoRJIaJKaCH

2-pacm. UmmyHoxpomaTorpadmk Taxnun tect-racmacu (Man6a: Koczula, Gallotta, 2016)

NmmyHoxpomaTtorpaduk Taxnun (LFIA-Lateral Flow
Immunoassay) tonka katnamnu xpomatorpadus npuHUuMnura
acocnaHraH, aHTWUreH Ba yHra moc 6ynraH aHTuTaHa ypracvuaarv
peakuusiHu y3 nyura onaguraH UMMYHOKUMEBWI TaLLXUC YCYIn

T C
HATWXKA 1 1
Mycbat

3-pacm. Yeumnuk HamyHacmaa natoreH MaBXyanuriHu UMMYHOXPOMATO-
rpacdouk Taxnun TecT-racMacu épaammaa aHuknaw (Man6a: https://www.

pocketdiagnostic.com)

HazopaT 4H3HTH

AncopGeHT NpPOKIATKACH

Opka kapTa

xucobnanagn. Maxcyc TecT-uusmknap €ku TecT-kaccetanap
opkanu amanra owmvpwunagu [35, 46].

EH okMnn nMMyHoxpomatorpadvik Taxnun TeCTM — Mypakkab
apanaluma Tapkubuaarv mogaaHu cudat Ba MUKOOP XuxatuaaH
aHuKnanaurad KoFosra acocnaHdraH nnatgopma 6ynu6, byHaa
TecT-TacMara HamyHa kynunagu sa 5-10 gakuka opanurupa
HaTwKa HaMoéH bynagu. wnab yvkapuwm Kam xapaxanunm-
1, UWMaTULW Kynaunuri Ba Te3KOp HaTvka Onuwl MyMKUHIAMM
Tydaiinu TecT-KMX03 KYyNnaHunuiLuMHU KeHraintupan [16]. EH
OKVIMITM UMMYHOXpomatorpaduk Taxnun tectu (LFA-Lateral Flow
Assay) épmamunaa Typnum buonorvik HamyHanapHu cynak [19], 3ap-
006 [42], koH [57] Ba GoLUKa CyHOKNMKNapHW TEKLIMPULL MYMKUWH.
ByryHrn kyHra kenu6, éH okummnun
UMMyHOXpoMaTorpaduk Taxnun
TecTnapu YCUMIUKNapHUHE kacar-
nvKNapu guarHoctukacuga xam
KeHr kynnanunmokga [17, 21, 41].

NMMMyHOXpomMaTorpagpuk
Taxnnu Tect-TacMacupa Tek-
LWnpu ocoH 6ynunb, Tect-Tacma
yykKypyacura KynunraH cytok
HaMyHa €KW 3KCTpakT, TallKu
TabCcupnapcus aputma GunaH
Tabcupnawa onaguraH Moseky-
nanap GupvKTUpWUnraH nonuMep
yunsuknap 6ynnab xapakatnaHagu.
EH okumnn ummyHoxpomarorpa-
vk Taxnun TecT-tacmanapvaa
HaMyHa Ba KOHbloraT npoknagkacu
Ba MembpaHanap opka kapTara
6upvkTupunraH 6ynaam. KoHbtorat npoknagkacura Tekwmpuna-
€TraH HaMmyHara TabcupyaH bynraH Maxcyc aHTUTaHa (paHr kv
chnyopecuLeHT napyanap, Konmnowa onTuH Ba Natekc My1KpoLuap-
Yyanap GMpVKTUpWNTraH naToreH y4yH Maxcyc 6ynraH aHTuTaHa)
MaBXyz 6ynunb, HaMmyHa CytoKNUru aHTUTaHa
6unaH Grupukagm Ba Ynamnk 6ynab aHvrknaLy
30Hacu ytagu. HutpouennionosagaH
nbopaT FoBaknu membpaHara Guonormk
KOMTMOHEHTNAp (acocaH aHTUTaHa EKu aHTU-
reH) ummobunusaums kunuHrad 6ynagu.
YnapHWHT ponu KOHblOraumsinaHraH aHTuTa-
Hara GofnaHraH aHanuT (TeKwupunaéTraH
6uonoruk 06beKT) bunaH peakumsra Kupu-
LwnwaaH nbopart. TecT YmsuFmgaru Hatuxa
HamyHanap TyFpu xapakaTnaHraHuaaH aa-
nonart 6epca, HasopaT Yn3uFHK ByanuLImn
3ca TeKWMpUnaétraH HaMmyHa HaTuKacu
mycbatnurHy 6unampazam (5, 6-pacmnap),
SbHW MaTepuanaa natoreH MaBxXyanuruaaH
orox kunagu [67, 68]. Ywby «HapBOHNM»
TaxJVMHWHT NPUHLMAW WyHAaku, byHaa
UMMOOUMMM3aumna KUNWHIaH aHTUTaHa
TOMOHMAAH 6ockmuma-6ockmy Konopome-
TPUK KOHbIOraT-aHTUIreH KOMMMEKCNapuHm
TabKMb KUNMHNULLIK xucobnaHu6, byHaa Tac-

T C

I Mafa nango GynaguraH Ymsnkyanap CoHu

TeKWpUnaéTraH MOAAAHVHT (AHANUTHUHT)
KOHLiEHTpaumsicura TyFpy nponopLuoHan-
avp [24, 29].

Monekynsp - reHeTuK naeHTndmKauums.
Ycumnuk kacannuknapu AvarHocTu-
Kacupa ynapHWHT CUCTEMaTUK YPHUHU

MaHdomni
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aHuKnaw MyxuMm axamuaT kach aTagm, YyHKM Kacamnnuk
KY3FaTyBYMHUHT Typ TapkubuHu aHuknamacgaH Typub, yHra
KapLuy Kypaw vyopacuHu uwnab ynknb 6ynmangu. Yeumnuk
Kacannuknapu guarHoctmkacuaa aHbaHaBuii €HOOLLYB, aco-
CaH KacannvknapHu CUMNToMnapu, NnaTtoreHHNHT MopdONoruk
Xycycusatnapm (Mukpockonus) 6yimnya aHuknaiira acocrnaHagu.
Yw6y ycynnap Myxum Ba 3apypaTu tokopu 6yncaga, nekuH
YHW OKOpU cudaTtnm amanra ownpul y4yH mMabnym 6up
lwapTnap, XycycaH MaToreHHUHr kacannuk 6enrunapv aHuk
HaMoéH 6ynuwn kepak. byHaaH Tawkapu, naeHTugukauus
6yvinya katTa Taxxpubara ara 6ynraH MyTaxaccucra MyxTOXIuK
cesunagn. LyHuHroek, nkku €kn yHaaH opTuK kacannuk ben-
TMNAPVIHMHT YXLUALWIUIY XaM aHbaHaBUIn MAEHTUUKALNAHM
AHada KMAMHNawTmpagun.Tawxuc yyyH KynuH4ya Kacanmnuk
KY3FaTyBYMNAPHVHT SHIW UPKNapuHK, XymnagaH sHrv yaura
xoc 6ynmaraH 6enrvnapHu nango 6ynuium xam aHuK Tawwxmnc
Kynuwra TYCKUHNWK Kunagu. KenvHrn nunnappa aHbaHasui
OMarHocTuka Ba MAEeHTUUKaUMAHN amanra ownpugarm
MabnyM GUp KMAMHYMNUKNAP Ba MaBXyMIMKNap 3ca HoKopu
aHVKNWK, HOEbnunuk, HucbartaH cogpapok GynraH Ba Kopu
cudaTHM TabMUHNananraH 3aMoHaBWI MONEKYNSP - FEHETUK
ycynnapaaH dovianaHuLLHy Tako30 3TMoKAA.

Yeumnuknapaa kacannuk Ky3FaTyBuYM opraHuaMmapHu
(Bupycnap, putonnasmanap, 6aktepusanap, 3ambypyfnap Ba
6ollkanap) Monekynap-reHeTuk naeHTUUKaLna KUIULLHUHT
KynrvHa ycynnapwv 6ynu6, ynapra HykneuwH kucrnoranap ruopu-
avsauusicu, nonvmepasa 3aHxup peakuuscu (M3P), Teckapu
TpaHckpunumsa N3P (TT-MN3P), pean-sakr N3P Ba OHK mukpo-
yunnapuv kmpagm [2, 45].

[Monumepasa 3aHxup peakumsacn 1983 nunga AKLL nuk
6unokumeérap Kapu Mynnvc TomoHugaH nxtmpo kunuxrad (1993
nunga Hobenb Mykodotn coBpuHaopu) 6ynub, By nxtupo
monekynap 6uonorva Ba TMGOMETAA MHKMMOOMIA y3rapui
kunam [13]. N3P cyHbuin waponTaa depmeHTnap Tabeupuaa
OHK HuHr mabnym 6up KMCMUHK KyN MapTanab kynanviuura
(amnnudukaumsa) acocnaHagu. byHaa mabnym waptra xaBob
6epaguraH Hykneotugnap ketma-ketnurn JHK-matpuuaga

MaBXyf, 6ynraHgaruHa ywa pparMeHTHUHT MUNNnoHnab Hyc-
xanapu xocun 6ynagu. Ogatanarv N3P wapotmaa 3000 xydT
HykneoTnanaH katta 6ynmaraH pparmeHTnap amnnudukaums
kunuHagu [4, 63]. N3P ycumnuknap kacannvknapu avarHo-
cTukacuga 6upuHum mapta 1991 nunga PacmycceH Ba Bynbd
[51] Pseudomonas syringae pv. pisi 6akTepusicuHu aHvknawaa
donganaHunnb, yHaaH KeMuH YCUMWK Kacannuknapu gua-
rHOCTUKACWHWHI aHbaHaBWi ycynnapura HucbaTaH yCTyHMMKKa
aranurn y4yyH xam KeHr kynnanunu6 kenuHmokga [12]. M3P
acocuparv aumarHoctuka cneunduk, cearup, camapanu, Tes
Ba yHMBepcan xucobnaHagu [32].

duTonatoreH opraHuamnap reHOMWHWHI Mabnym 6up
y4aCTKaCUHW CEKBEHC KUMULL BunaH naToreHHWHr TYypKymu
Ba TYpuvHU MabnymoTnap 6asacura Mypoxaar kunuw bunat
aHuKnaLw MyMKuH [2].

OHK 6apkoguHr (DNA barcoding) — 6y monekynsap naeHTu-
chukaums ycynv 6ynu6, JHK garv kucka reHeTuk mapkeprnapaaH
cdhorganaHraH xonaa opraHn3MHUHT MabilyM Bup TakcoHra Te-
rMWNMAMIMHKY aHnknawavp [31]. ®utonatoreH 3ambypyFnap Mo-
nekynsp naeHtudmkaumscn yuyH RAPD (Random amplification
of polymorphic DNA), ITS (Internal Transcribed Spacer), IGS
(Intergenic spacer), TEF-1a (translation elongation factor 1-a),
BT-3 (beta-tubulin), COI (cytochrome oxidase |) kabu monekynsp
MapkepnapgaH donganadunagu [2, 6, 8, 23, 27, 60, 65, 66].
3ambypyFnap y4yH acocuii reHeTK Mapkep xucobnaHraH n4ku
TpaHckpunuusa kunuHyeum opanuk (ITS - Internal Transcribed
Spacer) — 6y pubocoman [JHK HUHT TaHAeM TakpopraHaguraH
reH knacrtepugaru resnapapo opanuk, TaxmuHaH 600 xydT
HyKkneoTuaaaH nbopar opanvk ketma-ketnuk 6ynun6, 18S (pAHK
HUHT Knunk cy66upnurm - SSU) Ba 28S (p[HK HuHr kaTTa cyb-
6upnuru LSU) cy66bupnuknapu 6unaH éHma-eH >xxonnaiuraH [14,
56]. AHK ra acocnaHraH TakcoHomusi éku [HK GapkoauHraa
3aMOypyFrap y4yH MKKUNamuu reHeTMK Mapkep xucobnaHraH
TEF-1a [44, 60] HuHr y3yHnurn MeHbaHkgarm cekseHcnapaa
66-3000 X.H. HV TawKun aTtraH [44].

BakTepusanapHu HykneoTuanap us4unnurura Kypa ugeHTu-
dukaums kunuwpaa acocaH 16S pPHK renunpat [2, 5, 18, 38,

N3P y4yH mone-
Kynsp Mapkep
TaHnaw Ba
npanmep Ty3uil

NeHom OHK

Hykneotugnap
WU3YUMITUTUHIA
aHuKnaw Ba
TaKkocnaw

OHK anekTtpodope-
3u, OHK dparmeHT-
NapWHMN aXpaTUL
Ba To3anaw

Monumepasa
3aHXUpP peakuus-
CUHW yTKasuw

HWU aXXKpaTuil

HamyHa onuw Ba

codp KynsTypaHu

axpartuul, Mpotokon 6ynya

( National
(3 Center for

Biotechnology
S NCBI Information

=BLAST

4-pacm. Monekynsap-reHeTUK ngaeHTUdukaums - 6ockuuma-6ockmy (aHbaHaBum N3P ra
acocnaHraH mMonekynsap naeHTUdUKaums)
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64, 69] dorpgananvunaaw, wyHuHraek AHK-rupasa B cy66wmp-
nuru (gyrB), PHK nonumepasa (rpoB, rpoD Ba 6.), nccmknuk
LLOKW okcunura 6ofnuk 6ynrax reHnap (cpn60, hsp70 Ba 6.) Ba
6oLwka Mapkeprnap koMbuHaumsacugaH donganaHuw Taknug
atunagm [39, 49, 61].

dutonaToreHnapHu HykneoTnanap KeTma-keTnurura kypa
naeHTudukauma kunuw (aHbaHaeui N3P ga) 6up katop
6ocku4napHu y3 uumra onagu, bynapra HamyHa onuiu, cod
KyneTypa axpaTtuw, reHom OHK Hu axpaTtuw, N3P yyyH
MOJEKYNAP MapKep TaHnal Ba npanmep Ty3uLl (TaHmaHraH
reHeTWK Mapkepra acocaH npavMep Ty3unaawu), nonumepa-
3a 3aHXUp peakuusacuHuW yTkasuw, anektpodopesga OHK
dparmeHTnapuHu axpatuw Ba [JHK Hu Tosanaw, Hykne-
oTuanap KetMa-keTNUrMHu aHuknaw (CekBeHc) kabunap
Kupaaw [2, 8].

Hykneotugnap keTmMa-keTnuru aHnknaHrangaH kenvH JHK
KeTMa-KeTnuknapu TaxpupnaHaav Ba Tekucnasagu. by nwnap
Maxcyc pacTtypnapga amanra owwvpunagn. by gactypnapra
Sequencing Analysis (Applied Biosystems), BioEdit (Ibis
Biosciences, USA), UGENE (UniPro, Poccus) Ba ClustalX ka-
6unap knpaau. Tagkuk KUMMHraH HamyHanap Hykneotuanapu
U3YUMNUTUHN TEHETUK MablnymoTnap 6azanapmaaH n3oxnaHraH
HykneoTuanap n3unnnuruHu bunax Takkocnaw BlastN anro-
putmnapu épgamuga NCBI (National Center for Biotechnology
Information, AKW) (http://www.ncbi.nIm.nih.gov) xankapo
pecypcupa amanra owwupunagu [8, 37]. Hykneotmuanap keT-
Ma-KeTnurmHu Takkocnaw yvyyH NCBI pecypcupaH Tawkapw,
KynruHa monekynsip buonorvs, reHeTvika, GuomeguumHara oug,
xankapo mabnymotnap 6asanapu masxyg 6ynub ynapra EMBL
(The European Molecular Biology Laboratory), ENA (European
Nucleotide Archive), DDBJ (DNA Data Bank of Japan),
FungiDB (Fungal and Oomycetes Genomics Resources),
MycoBank (Centraalbureau voor Schimmelcultures fungal
biodiversity center) Ba 6owwkanap kupaaw.

MALDI-TOF macc-cnektpomeTtpusi. MaTpuuaga dgaon-
nawTupunraH nasep gecopbumsicn/moHM3aumnsacu — yymi
BaKTu macc-cnektpomeTtpus (Matrix-assisted laser desorption

ionization—time of flight mass spectrometry - MALDI-TOF MS)
— MWKpOOpraHnsmmnap KeHr foMpacvHu MyHTasam paBulija
UAEeHTUDUKALNS KAMUL YYYH TE3KOP, aHUK Ba TeXaMKop ycyn
cucpatuga nango 6ynam [22, 50].

MALDI-TOF macc-cnekTpomeTpus - “tOMLIOK’ MOHM3aUms-
HWHT AecopbLmoH meToam 6ynmb, nasep MMNynNbCNapuHK IOTYB-
yn maTpuuagaH donganaHraH xonga aHanus KunuMHaéTtraH
MOAZaHWN KMYUK hparMeHTaumsanapuHy Xocun kunmnb noHnatwl
xncobnaHaaw [33]. MaTtpuua - nasep HypnaHWLLWHUHT OECTPYK-
TUB (EMOH, XanokaTnm TabCcup) XyCycusiTnapvHu nacanumwimnra
Ba Taxnun aTunaéTtraH MoaaaHu NoHNaHuLwmra onuob kenaau-
raH KpucTannaHraH MonekynanapgaH nbéopar 6ynv6, matpuua
cudaTnaa cMHanuH KucrnoTacu, a-umaHo-4-ruapoKCUCUHHAM
kucnotacu (a- CHCA) Ba 2,5-anrnapookcnbeH3on kucnoracu
(DHB) nwnatunagm [36].

MALDI-TOF macc-cnekTpomeTpus ydyyBYaH BynmaraH
loKOpY Monekynap GupvkmanapHu (nenTuanap, okcunnap,
yrneBoanap, ofMroHykneoTuanap, CUHTETUK nmonumepnap,
opraHuk komnnekc 6upukmanap Ba 6.) Taxnum KUAMLW yYyH
KeHr kynnaHunagm [28, 54, 58].

MALDI-TOF macc-cnekTpoMeTpusina MUKpoOpraHu3mnapHu
naeHTUMUKaLma xxapaéHu Kynmaaru Ketma-KeTnuknapHu y3
nunra onagu: 6akrepus, 3ambypyr €ku 3ambypyrcMMOH opra-
HW3MHUHT cod KynbTypacu onuHaaun (TYFpuaaH TYFpU KaTTUK
arapnv Myxutra 3Kl opKanu €Ku CYHK MyxuTra YCTUpuLL
opkanwu, arap CylK KynbTypara yCTupunraHza KonoHusinap
6ydep sapuTmanap 6unaH apanawitupraH xonga ueHTpudyra
Kkununb wykTupunaam, bownaxfuy cynepHaTaHT onub Tawna-
Hagaw); To3anaHraH KynbTypa MeTann nraHweT s4yenkacura (96
AYerikany MeTann niaHLWeT) CypuLl Ba KypuUTHLL;

mMaTpuua-CyrKIMKHM MeTan nnadHweTtharu avenkaga
KypuraH KynbTypa ycTura CypuLl, apanaliTupuil Ba KypuTuLL;
MeTann nnaHWweTHW YCKyHa konunura xonnawTtupuw [10, 40,
34]. YckyHa ékunrangaH CyHr, MeTan nnaHweTaarv syenkanap
6y1nya nasep HypyHUHI Tabcupm BolunaHaam Ba KOMNbIOTEP
pactypvpa xap 6up Typ yuyyH crneunduk 6ynraH cnektpnap
Maxmyacw to3ara kenu6, 6y cnektpnap mabnym 6Up TYpPHUHT
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5-pacm. MALDI-TOF macc-cnekTpoMeTpUsIHMHT uwinaw npuHuunnapu (MaH6a: Patel, 2015)
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yaura xoc “6apmok n3n” Basudacuuu baxapagu. Jactyp
MabnymoTnap 6aszacupa MaBxyh crnekTprnapra TakkocnaraH
XOnfa HaMyHaHWHT Kalcu Typra MaHcybnuruHu HamownuL
kunaam (5, 6-pacm).

ByryHru kyHaoa MALDI-TOF macc-cnekTpomMeTpust MUKpoop-
raHM3m aeHTUGUKaLMsa TM3MMnapy nwnab YmkapyBumn eTakyim
komnaHwuanapra Bruker Daltonics (AKLL), Shimadzu (AnoHwus)
Ba bioMérieux (PpaHuus) nap kvpaau.

Bruker Daltonics komnanuacuHuHr Bruker MALDI Biotyper
MUKPOOPraHu3M uaeHTudukauma TMaMmm mabiymoTtnap
6asacupga MuKpoopraHusmnap Typ Ba LUTaMMIapUHUHT
7000 ra siKkMH Macc-cnekTpnapu MaeBxyanuru Ba 6y Mukaop
povmMuin Tynanpmb Gopunaétrannuru (https://www.bruker.
com), Shimadzu komnaHuscunuar AXIMA Microorganism
Identification System HuHr SARAMIS (Spectral ARchive And
Microbial Identification System) 6aszacmupga 6uonorvk o6b-
ekTnapHuHr 50000 gaH opTuK cNekTpnapu MaBXyanuru Ken-
Tupunran (https://www.shimadzu.com). bapya ywby yckyHa
nwnab ynkapysumnapHuHr MALDI-TOF macc-cnekTpomeTpus
MUKpOoOpraHusmnap cnekrpnapu 6asanapugarv acocuin abTu-
60p kNUHUK MyxuMm 6ynraH 6akTepusinapra Ba 3ambypyfnapra
KapatunraHnuriu Gunuw mymkuH [34, 40, 50, 52]. Wynaan
6yncaga oxupru nunnapaa ywby 6azanapaa ovmuii paBuLl-
Aa uTonaToreH MMKpOOpraHn3mMnapHu xam yaura Xoc cnek-
Tprnapv Tynaupub 6opunaéTraHnuri Ba ynapHUHr MUKOOPK
nungad nunra owmnb 6opaétraHnurn mabnym Gynaawm [10,
55, 59, 70].

®paHumsaga yTkasunran Tagkukotaa [43] 9 Typra maHcy6
Fusarium TypkyMuHuHr 62 Tta nsonsatu monekynsp (TEF-1
reHn cekBeHcu) Ba MALDI-TOF ngeHTudukaumns kunuHaaw.
Monekynsp naeHTudukaumsa 6unav Tacanknaran (http://

www.ncbi.nim.nih.gov/BLAST/) kyn kang atunaguraH Typ-
napHuHr (Fusarium solani, F.oxysporum, F.verticilloides,
F.proliferatum, F.dimerum) 57 Ta nsonsatun (92%) TyFpu naeH-
Tucukaumsa kunuHrad. MALDI-TOF mabnymotnap 6asacvga
maexyn 6ynmaran 4 Ta Typ (F.chlamydosporum, F.equiseti,
F.polyphialidicum, F.sacchari) aHuknanmaraH. Mopdonoruk Ba
Monekynsap naeHTudrkaumsacu bup-bupura TyFpu kenmaraH 6
Ta U3onATHUHT 5 Tacuga monekynsap-reHeTuk Ba MALDI-TOF
naeHTudukauma 6up-bupura moc kenraH. Macc-cnektpan
Tallxucra acocnaHrad kucka myanat Tanab kunagurad 6y
YyCynHU cby3apuym TYpPKYMU BakumnmnapuHu Typ Aapaxacuga
aHvKnawaa Kummatny Bocuta cudatuga doiganaHu Mym-
kuH. ®akat mabnymotnap 6asacu ogatvin 6ynmaraH Typnap
cnekTpnapv 6unaH 6oinTunné 6opunuwm nosamm. LyHuHraex,
KIMHWK MYXUM OynraH rpamMm-maHduin 6aktepusanapHuHr
TypkyMuHu 99.8%, TtypnapuHn 98.2% u [26], rpamm-mycoaTt
6akTepusanapHuHr Typkymunun 95.5%, typnapuHun 92.8% wn
[53], 3ambypyrnapHuHr aca 92.5% u [34] Tyfpy aHMKNaHraH.

Ywoby wapx makonaga xamga onguH 4on 3aTunrad
“YeuMnuknap kacannuknapu ANarHoCTUKaCUHUHI aHbaHa-
BMI ycynnapu (wapx)” maB3ycuparun makonaga kKentupun-
raH YCUMIUK Kacannuknapura Talxuc Ky Ba Kacannuk
Ky3faTyBUMnapHu MaeHTUdUKaUNS KUnuw ycynnapuHuHT
xap OvMpuHUMHT y3ura xoc 6ynraH kamuunuknapu byncapa,
AVarHocTvkaga y3 YpHUHU NYKOTManau. AHrm mctukbonnum,
3aMOHaBMWI, TE3KOP Ba WLLUOHYMN YCYNNapHU KEHT XOpwuii
3TUNWLIM aHabHaBWI ycynnapaaH BO3 KeYWL KepaknurmHu
oungupmangn.

Kaicu ycynaa aHuknaHuwmaaH kaTbuii Hasap, Kacanmnmk
KY3FaTyBUMHWHT TypW Ba M30NSTNAPUHN TE3KOP, aHUK Ba ULLOH-
YNy MAEHTUUKALMSA KUNULW Kacannuknapra kaplum Kypawl

MaTtpuua bunaH aHarnuMTHU
apanalwTupall Ba KypuTuLL

Codh KynbLTYpaHu
nnadweTra cypuiu

Codp KyneTypa
onuw

MuKpoopraHuzmnap
MAeHTUbUKaLMACK Ba
MyTaxaccuc Hasoparu

MnaHweTHn
KOMMaWTHUPULL

Acocuii xapaénnap: nasep,
TOF, petekrop

CreKTpriapHu nango
6ynuwm

6-pacm. MALDI-TOF macc-cnektpomeTpusiga MUKPOOPraHM3M MaeHTUUKaLUACUHUHT GOCKUYMa- 60CKUY XKapaéHU.
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TU3UMMHUN UWNab YMKULLIHUHE acocuii Tanabu xucobnaHagu. cudaTHM Ba TE3KOPNUIMHK Kadhonatnangu.

Yeumnuk kacannuknapura Tawxuc Kyiinw naéopatopuanapm Anb6ept XAKUMOB,
nTH, Yeumnuknap KapaHTUHN MHCNEKUMSCH Xamaa Xycycun dokmopaHm (DSc), PhD, TowJAY
VCMMHMKnap KnuHukacy nabopartopusnapw) xyayana kysatun- Unbxom CANNAXYTOUHOB,
raH gananap €kv nabopatopusira kenTupunraH HamyHanap- 6.¢b.H., kKamma unmuii xooum,
Aary uTonaToreHnapHu Te3Kop, ULLOHYIM aeHTuduKkaums leHomuka ea 6uouHghopmMamuka Mapkasu,
KWMULL, KacamnmuKHUHT Kynannw cababnapvHu aHuknaw Ba Camag YTATAHOB,
ynapHu Hasopart Kunuw 6ynvya Tu3umMnu xamaa npodeccuo- masiHy dokmopa+Hm (PhD),
Han xu3mat kypcatuwm Tanab atunagun. bynaa gmarHoctuka Yeumnuknap kapaHmuHU unmMuti-madkuKkom mapkasu,
nabopartopusnapua kopuaa KenTUpUNTaH ycynnapHu OuHapa BUKMETOBA,
amarnra OLMPULL UMKOHUATUHUHT MaBXyauMrv QuarHocTmka maeucmpaHm, Tow/JAY.
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BOFAOPYHUANUK CUPAAPH

MEBAJIU BOFJIAPIA YUPAWIUTAH
3APAPKYHAHJAJAPHUHT TYPJIAPU BA TAPKAJIMIIHA

Annomayusa: Ywoby maxoraoa mesanu 6o2napoa 3apap emxazaémedH acocuil 3apapKyHAHOANAPHUHS MYPIApU
kenmupunean. Cypysyu 3apapkyHandanrapoat, Kanaiap éa wupaniapea Kapuwu Bepmumex, Huccopan, Sumonyuo, Hypurnon
npenapamuapu, Kemupyguu 3apapKyHaHOAIapOaH, OIMA Me8axypu, OIXypu Mesaxypu, wapk mMesaxypu, meHecus unax
Kypmu, HOK Mesaxypuea Kapuiu Dumosanm, [Jeampun npenapamiapunu Kyaiau 0AéH smunea.

Kanum cyznap: mesanu 60znap, cypysuu 3apapKyHaHoaiap, KeMupysyu 3apapKyHanoaniap, Kumésuii npenapamaap,

Kypaui 4opanapu, 6Uon02ux camapaoopiux.

Mesanwu 6ofnapaa yvypanauraH sapapkyHaHAanapHUHT
TYp Tapkubu, Tapkanuw apeanu, puBOXnaHuUWwu, 3apap
KenTMpuLL XyCyCuUaTNapuHu YpraHui Ba 3apapnail MMKaop
Me30HVHM aHuknal gasp Tanabuamp. Mesanu 6ofnapga 3a-
papkyHaHzanap CoHvHW bolukapuwaa yirFyHnawraH XumMos
KUMUL TUSUMUHU TaTOUK STULL 3Ca XOCUITAOPIMKHN OLLIMPULL,
tokopu cudatny MeBa eTUWTMpULL KadonaTuaup.

Kennurn vnnnapga pecnybnvkamuaga 60f00pUYUITUKHM
PVBOXNAHTUPULI Makcaguaa MHTEHCUB ycynga eTuwTu-
punagurad 6ofFnap Apatuwaa XOpuxXWn MamnakatnapaaH
TYpnu Xvun MeBa kyyatnapu kentmpununb, 60f maiaoHnapu
KeHranTmpunmokaa.

ApabvéTtnapga kenTvpuiraH MabiymoTnapra kypa, MeBa-
nun 6ornappa 300 faH opTuK Typaarv 3apapnv opraHuamnap
3apap kentupub swangm [1,2,4].

MeBanu 6ofnapuga yupanguran 3apapkyHaHganapHUHr
Typ TapkubuHm ypranuw yuyH 2019-2020 nunnap gasomuga
TOLUKEHT BUNOATUHUHT GOFOOPYUIIMKKA MXTUCOCTALUIaH Ty-
MaHnapugarm depmep xyxanuknapuHuHr mesanu 6ornapaa
Ky3aTtyenap onunb 6opauk.

KysatyBnap Ba TynnaraH matepuannapuMMu3 HaTumxa-
cupa TOWKEeHT BUNOSATU xydyanapuga mesanu 6ofnapga
Acariformes Typkymugarm 4 Ta Typ: ogaui ypruMyakkaHa
(Tetranychus urticae Koch.), 60f yprumyakkaHacu
(Schizotetranychus pruni Oudemans), ku3un gynaHa kaHa-
cu (Amphytetranychus viennensis Zacher.), HOK WKL xocKn
KunyBum kaHa (Eriophyes pyri Pagst.) kabu 3apapkyHaHganap
yypawm kang atunau. byHgaH Talwkapu kemMupyBum 3apap-
KyHaHOanapaaH, onma mesaxypu- (Carpocapsa pomonella),
wapk mesaxypu — (Grapholitha (Laspeyresia) molesta Busck),
funodonm kys kyptnapum-(Coleophora hemerobiola) Ba 6owka
3apapkyHaHganap y4pab mesanv 6ofnapaa xocungopvkHn
KeCKuMH Kamainmnb ketuwnra cabab 6ynmokaa.

3apapkyHaHganapra kapliy Kypaw 4yopanapuga okKopu
camapa Oonull yuYyH ynapHu yIUFyHnalwraH xonga kynnal
AXWK HaTuxa Bepagn. YFyHNnalras Kypaw TM3MMmn arpo-
TeXHWK, Bonorvk Ba KMMEBMI KypaLl YopanapuHu Y3 nuura
onagu.

Borf 3apapkyHaHganapura kapLum Kypall acocaH Kynuaarv
nyHanuwnapga onvb 6opunagu:

ArpoTexHuk Tagbupnap. by gagbup ycumnuknapHu
yAFyHNawraH xonga XMMos KUAUWHUHT Bup nyHanuwu
xucobnanagu. ArpotexHuk Tagbupnap acocua 3apap-
KyHaHZanap KynawvwWWHWHT onavHu onuw, 6ab3aH ynap
MUKOOPWHW KaManTUpULL MYMKUH.

ArpoTexHuk TagbvpnapuHmu TYFpy amanra oLmnpuLL HaTu-
)acuga 3apapkyHaHganap yvyyH HOKynan wapouTt spaTui,

MagaHui YCUMANKIAPHUHE XK YCUO- pUBOXKNAHULLN Xxamaa
SHTOMOMAarnapHUHr KynanuwiyM yyyH aca kKynamw apout
BY)XyZra Kentupuwl MyMKUH. ArpOTEXHUMKA YCYNUHUHE siHa
Oup ad3annury WyHOaku, eTUWTUPUAraH MaxcynoTtnap
necTuumManap kKongusmgaH xonu 6ynagu, gananapga aca
origanu xawapoTiapHUHT PUBOXMaAHUWK Ba Kynanuwmu
YYYH UMKOHUAT sipatunagu.

ByHOaH Talkapy arpoTexHuka yCynmuH1 MHTerpannatiraH
ycyn Yopa-tagbupnapu 6unaH Gupranvkaa amanra owmpuLL
XxaM YHUHT adp3annuknapugad oupugnp. By ycyn kynuHya
KywmmMya capd-xapaxar Tanab kunmangu.

MeBanwu 6ofnapaa arpoTexHuk Tagbvpnap Kynngaruya:

1) 3apapkyHaHganap Tabcupuia Ba kacanfnaHuw
okmbaTtnaa Kypub konraH Lwox-wabbanapHu kecuw;

2) papaxTtnapra goumo wakn 6epu6, 6ytab 6opuw,
éwapTupuw TagbupnapvHy YTkasuLl, kacannaHuw Ba 3a-
papnaHuw okubatmaa TykunraH MesanapHu Tepub onuu;

3) 6of kaTop opanapviHu 6eroHa ytnapaaH To3anaLiy;

4) muHepan yFutnap 6unaH 03vKNaHTMPULLHK Y3 BaKTUaa
amarra oLwmpuLL.

tOkopuga kenTupunran kypaw TagbupnapuHu amanra
olwmpunranga Tynpokaaru xawapoTnapHUHT TYXYMU, Nu-
YMHKacK Ba BOsira eTraH 30TNapHUHI MUKLOPY KaManuwmra
cabab 6ynaaw.

Buonoruk ycyn. bBuonoruk ycyn 6y 3apapkyHaHganap-
ra kapwu Tabuni KywaHganapHu Ba ynapHWHI XaéTui
MaxcynoTnapuHu Kynnaw aemakamp. Tabuuii kylanaanapra
NMPTKMY Ba NapasuT xallapoTnap, kaHanap, Hemartoganap,
YMypTKanu xalapoTxyp xa’BoHnap, Kywnap, MUKpoop-
raHuamnapgaH: baktepusanap, sambypyrnap Ba Bupycnap
xamaa pepoMOoH, aTTpaKTaHT, peneneHTnap kupaau.

Kumésuin ycyn. YcumnuknapHu KMMEBUIA XMMoOA
KUNULW yCyNUHKU 3apapkyHaHganap coHu GenrunaHrad
MWUKOOP Me30HMAaH owraHga Kynnaw Tanab atuna-
an. Kumésuin npenapatnapHn TeXHUKa XaBgCU3NUTK
Kompganapura puost aTUNraH xonga kynnaw makcagra
myBodukanp. byHaa mesanu 6ofnapaa kaHanapra KapLum
Beptumek, 1,8% 3.k. (0,4-0,5 n/ra), HuccopaH, 10% H.k.
(0,3 n/ra), wupanapra kapwu IHTony4o, 20% a.k. (0,15
n/ra), HypuHon, 55% a.k. (1 n/ra) npenapatnapuHu
KypcaTunraH capg-mebépnapaa Kynnaw TaBcus atuna-
av. ByHpoaH Tawkapu KeMyupyBYM 3apapkyHaHaanapaaH,
onMa MeBaxypu, ONXypu MeBaxypu, Lapk mMeBaxypwu,
TEHICK3 unak KypTu, HOK MeBaxypura Kapwu QHTOBaAHT
15% am.k. (0,35 n/ra), Asa-TpuH 10% am.k. (0,6 n/ra) npe-
napatnapu kynnauunranga 82,0-85,0 % raya 6uonoruk
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