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ECONOMICALLY VALUABLE TRAITS OF VARIETIES
AND LINES OF BARLEY, RESISTANCE
TO NET BLOTCHAND POWDERY MILDEW

Abstract. It has been carried out an assessment of disease-resistant varieties and perspective lines of spring
barley in Kazakhstan on the main economically valuable characteristics. It has been isolated highly productive
varieties and perspective lines of barley, exceeding on morphological features and yield the standard variety Arna.
Among the 30 studied varieties and lines of barley, the most valuable species from the selection point of view
were Pastbischnyi, DN-26, Medikum 376, Bota, Druzhnyi, Turan-2, SyrAruy, Inkar and lines 33-46-77, 28-41-68,
79-245-97, 47-47-13, 35-6-15, 36-10-15, 38-20-15 and 13/06-177K. Agrobiological evaluation of the studied
samples will allow specialists to use them purposefully in the selection process.
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HayuHo-uccie 1oBaTeIbCKHit HHCTHTYT MPOoOJIeM OHOTOTHYCCKOH OC30MacHOCTH

XO31ICTBEHHO-IIEHHBIE ITPU3HAKU COPTOB
1 JIMHUI SYMEHS, YCTOMYUBBIX _
K CETYATOM NATHUCTOCTH U MYUYHUCTOI POCE

Annortamus. [IpoBeneHa OIcHKA O0JE3HEYCTOMYHMBBIX COPTOB W TIEPCICKTHUBHBIX JIHHHH SIPOBOTO SMMCHS
Kazaxcrana mo OCHOBHBIM XO3SHCTBCHHO-IICHHBIM NMPHU3HAKAM. BBIIEICHBI BHICOKOMPOAYKTHBHBIC COPTAa M IIEpC-
TICKTHBHBIC JTHHUH SMMCHS, IMTPEBBINIAIONIHE 0 MOP(OIOTHUECKUM IPH3HAKAM U YPOKAHHOCTH CTAHAAPTHBIA COPT
Apna. Cpeau n3yueHHBIX 30 COPTOB M JIWMHHH SMMEHS HanOoJee NEHHBIMHU C CEJICKIMOHHON TOUKH 3pCHHSI OKa3a-
muck copra [TacTOnmusi, IH-26, Menukym 376, bora, JApyxusii, Typas-2, Ceip Apysl, Uakap u muxunm 33-46-77,
28-41-68, 79-245-97, 47-47-13, 35-6-15, 36-10-15, 38-20-15 u 13/06-177K. ArpoOmonormieckas OLCHKA H3Y-
YEHHBIX 00Pa3L0B MO3BOJIUT CICLHATHCTAM LEICHANPABICHHO HCIOIb30BATh HX B CEJICKIIUHOHHOM IIPOLIECCE.

KimioueBnbie c/10Ba: SIMMEHB, COPT, XO3SHCTBEHHbIC IIPU3HAKH, YV POKAHHOCTD, BETCTAMOHHBIH IIEPHO/.

AxryanbHocTb, Humens (Hordeumvulgarel.) — yHUBEpCATbHAS KYJIbTYPA MO PACIPOCTPAHCHHUIO H
WCTIOIB30BAHUIO B CEIBCKOXO3SMCTBCHHOM mpou3BoiacTee. Ilocessl stumens, mo ganubiM [IpogoBosb-
CTBCHHOU CebcKkoxo3stiictBenHou opranuzamuss OOH (DAQ), B MHUPOBOM 3eMICACIHH COCTABIISIIOT
okono 80 MIIH. ra, ITO ONPEAEIIET YETBEPTOE MECTO SUMEHS IOCIE IMIICHUIIBI, pUca B KyKypy3s [1, 2].
Onxnako exerogHbl AChUIUT 3¢pHA suMeHs B mupe mocturact 18 muH. T. [3]. Kazaxcran sBiusercs
OCHOBHBIM MPOU3BOIUTSIICM 3CPHA KOPMOBOTO M MHBOBAPCHHOTO suMeHs cpeau crpan LleHTpanpHoi
Asum u 3akaBkasbs. 3a MOCJICOHUE TOABI B CBS3H C PA3BHUTHEM ILICMCHHOTO W TOBAPHOIO >KUBOTHO-
BOJACTBA, auBepcupuKanueh pacTeHUECBOAUSCKOU otpacnu PecnyOmuku KazaxcraH moCeBbl SUMCHS B
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cTpaHe Bo3pociau 10 2 MiaH. ra. KpoMe TOro, Ha 3epHO SUMEHS MOCTYNACT OONBLIONW CHPOC U3 3apy-
OexHbIX cTpal, Takux kak Mpan, Typuus, OAD u ap. [4, 5]. DddekTHBHOCTD BO3ACBIBAHMS SUMCHS B
OTICTBHBIC TOABl CHIDKACTCSA H3-32 MOPAXKCHUA €ro OONE3HSAMH TPHOHOTO MPOUCXOMKACHUS, KOTOPHIC
MOPAKAOT KYIBTYPY B TCUCHHC BCCH BErETALMH OT BCXOZOB OO YVOOPKH M CHIDKAIOT VPOXKAHHOCTH HA
20-25%, a B roxapt smupuroTHii — Ha 40-50% u Oonee [6]. Cpeau U3BECTHBIX TPUOHBIX 0OIC3HEH SIUMCHS
HauOoJIee OMACHBIMH W PACIPOCTPAHCHHBIMH SBJIFOTCS CeTYaras ISTHHUCTOCTh (Bo30ymutens Pyreno-
phorateres)n myunuctas poca (Blumeriagraminist. sp. hordei) |7-9].

B 2015-2016 roxsl Ha HCKyCCTBEHHOM HH(PEKLHOHHOM (OHE MYYHUCTOH POCHI U CETYATOH ISTHUC-
TOCTH HAMH H3YYCHBI KOMMEPUCCKHC, KOICKIIMOHHBIC COPTa U NCPCIICKTHBHEIC THHUN SYMCHS, CO3JaH-
uele B Kazaxcrane. Cpean mayueHnsix 120 coproobpasznos sposoro sumeHs Ovinn otoOpansl 30 dopm,
ycToHumBhIX K u3yueHHbIM 00s1e3dsaM[ 10, 11]. Ognako otOOp MO OJHOMY WM HECKOJBKUM IPU3HAKAM,
0e3 yueTa APYTUX, C HUMH CBA3aHHBIX, MOKET MPUBECTH K HEXKEIATCIbHBIM nocieacTBusM| 1-3]. B csazu
C 3TUM B JaHHOH padore Obllla MOCTABJICHA 32,344 — MPOBECTH NMOAPOOHOE U3VICHUE YCTOHYUBEIX COPTOB
Y JIMHUAH SMMEHS K GOJIE3HAM 10 OCHOBHBIM XO3SHCTBCHHO-LICHHBIM MTPU3HAKAM. JTO BBHITIOIHEHO C LENIBIO
BBISBIICHUS HANOONEe LICHHBIX 00pa3loB, KOTOPbIE MOYKHO HCIIONB30BATh B JATBHEUIIEM CCICKIHOHHOM
IpoLecce.

Martepuansl u Metoabl. MarepranoM I UCCICIOBAHUN OBLTH KOMMEPUYECKHE COPTA M MEPCICK-
THUBHBIC JTHHUHU SIMCHS, PaHEC OTOOPAaHHBIX MO VCTOHYMBOCTH K CETYATOU MATHHCTOCTH U MYYHHCTOH
poce[10, 11]. B obeii cnoskaocTr 06110 H3yueHO 30 COPTOB U IMHUH SMMCHS, a B KAYCCTBE KOHTPOIIS
HCTONB30BaH copT ApHa.JlaHHbIC 0Opasiel OBIIM CO3JAHBI B PA3MUYHBIX CENCKIHOHHBIX VUPCKICHUIX
Kazaxcrana.

IMonesrie omeiThl 3amokeHBI Ha mosicBoM opormacmoMm vaactke HUUTIBD. Tlousa — ceposzeM amtro-
BHAIBHOTO MPOUCXOKACHUS, YIOOpeHHBIH nieperHoeM. [loces ceMsIH NpOBOAMIH BPYYHYIO HA ACISIHKAX,
mromaapo 1,0 M ¢ Mexaypsaaeamu 20 cM u guHOM paaka 100 emIlpu 3akmaake ompITOB PYKOBOA-
CcTBOBATUCH «METOAMUECKUMH YKAa3aHWSAMHM TI0 M3YYEHHIO MHPOBOM KOIEKIHMH SUMEHSA M oBcay» [12].
O1eHKY BEIPAKCHHOCTH XO3SHCTBCHHBIX MPU3HAKOB MPOBOAMIM 10 MeXayHapogHOMy KnaccudukaTopy
C3B poga Hordeum L. [13]. Ilpu stoM oCyImecTBIsTUCH (PSHONMOTHYICCKHUE HAOMIOACHUS, OTMCUYAIHUCH
CPOKH HOSIBICHHUS BCXOJIOB, KOJOIICHHUS U co3peBaHusl. B (ase nBeTcHHC-HATUB 3¢PHA NU3MEPSTH BBICOTY
pacTeHUH Ha KOPHIO, AMHHY M IUPUHY ¢uarosoro mucta. [locreaHue mokazaTean UCHONB30BATH IS
ompenencHud Iomaau aucta mueHunsl. [locne yOopkH M 00OMOJOTa SYMEHS NYTEM B3BCIIHBAHHS
ONPEICIBIIN YPOKAWHOCTh C ACTSHKH, 4 TaK JKE AHAMU3UPOBAIU CIACAYIOLIHE 3JIEMCHTHl CTPYKTYPHI
ypoxKasd: JUIMHA KOJIOCA, KOMMYIECTBO KOJIOCKOB INIABHOTO KOJIOCA, YHUCIO 3EPEH B KOJIOCE, Macca 3¢pHa C
kojioca mmacca 1000 zepen. Craructudeckyro oOpaOOTKY JaHHBIX MPOBOJUIH C MOMOIIBK MAKSTOB
nporpammel GraphPadPrism 6 (GraphPadSoftware, Inc., LaJolla, CA, USA). Pasnuuus cuuramu cra-
TUCTHYECKU AOCTOBEPHBIMHU pu P<0,03.

PesyabTaThl HeCieq0BaHME H HX 00CYKIEHHE

Denonozuuecrkoe nabarooenue. 1POAOTKUTEIBHOCTD BETCTAIHOHHOTO TIEPHUOAA B OOJBIIONH MEpPe
BJMSACT HE TOJBKO HA VPOBCHB YPOKAMHOCTH COPTA, HO U HA €ro VCTOMYUBOCTB K 3aCyxe, OONE3HAM U
JpyruM cTpeccoBrM (paktopaM. B Hamumx skcnepuMeHTax o0Imas MpoAOKUTEIBHOCTh BETCTALIHOHHOTO
nepuoja mo oToOpaHHBIM 00paslaM SYMEHS Haxoguwnack B mpeaenax ot 78 (oOpasen 2/07-4K) nmo
87 cytok (copt IlacTOuinneiit). JauteapHOCTE MEk(pA3HBIX MEPHOAOB OT BCXOAOB 0 KOJOLICHHS IO
BCEM 00pasuamM H3MCHSIACh HE3HAYUTEIBHO (PHUCYHOK). CpeaHee 3HAMCHHE MPOMOKHUTCIBHOCTH BE-
TETALOHHOTO TIeproa obpasuoB ApoBOro samMeHs coctaBsieT 83,4 cyrok. CnenosarenbHo, BCe Oomes-
HCYCTOHUYUBBIC 00pa3Lbl, H3y4acMble HAMH, TIO0 CPOKY CO3PECBaHUs MOKA3aIH ce0sl KaKk CPeIHCCIICITRIC.

Mopdgponocuueckue npusnaxu. 13 Mophonoruieckux NpU3HAKOB PACTCHHH SIMMEHS 0COOBIN HHTEPEC
MPEACTABISACT BbICOTA cTeOMId (He HIbke 60 cM), Tak Kak €ro B OCHOBHOM BO3JCNTBIBAIOT B KAYCCTBE IO-
KPOBHOM KyJIbTypbl MHOrojaeTHUX Tpas|14].Ilo manromy nokasarento HaOMOAanach MIHPOKAS BapHALHS
ot 60,0£0,5 cMm (copt Meauxkym 104) no 98,0 1,5 cm (munus 36-10-15). OraeapHbC JTUHUH STUMCHS,
takue Kak 47-47-13 (97,6 £1,4cm), 36-10-15 (98,0 £1,5¢m), 38-20-15 (95,7 £2,3¢cm) mo CpaBHCHHIO ¢ KOH-
TpombHEIM copToM ApHa (91,0 £0,6cMm), oOnagamyu ONTHMAIbHBIMH 3HAYCHUSMH BBICOTHI PACTCHHH
(tabmura 1).
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&~ BCXoAbI-KOMNOLLEHNe & KonoweHne-cospeBaHue # Bcxoabl-co3peBaHue

L=

BereTayunoHHbIil nepuog, cyT.
o

o

B sacymnuseix yenosusax Kazaxcrana oco0o 3HAYMMEBI cOpTa € BBHICOKOHM HACICACTBEHHOW AETEp-
MUHAIMCH MPU3HAKA «JJIHHA BEPXHETO MEKAOY3JHS», SBISIOIUNHCS MOP(HOJOTHICCKUM MAPKEPOM IMPH
OIICHKE COPTOB SIUMCHS Ha 3aCyXOyCTOHunBOCTh. 110 qaHHOMY mpH3HAKY HAHOO/ICE LCHHBIMH SIBIISIOTCS
coproodpasusr IlactOuuneiii (12,7+1,8 cm), Pamnmmii (13,0£1,5 cm), Cayme (14,3£0,3 cm), IH-26
(12,3+1,0 cm), 47-47-13 (13,3£1,4 cm), Uaxap (12,314 cm) u 13/06-177K (13,0£1,2 cm). B ombrrax
JUTHHA BEPXHETO MEKIOY3JIHMS KOHTPOIBHOTO copTa ApHa ObIa CYIIECTBCHHO OOJIBIIC MO CPABHCHUIO C
OTICIBHBIMH M3yUCHHBIME 00pa3iamu stameHs. OcoOeHHO nHun, Takue Kak 28-41-68, 79-245-97, 35-6-15,
35-6-15 u 38-20-15 3naumrenmsHO otcTaBanu (P<0.005-008) OT KOHTPOIBHOTO COPTa MO AAHHOMY IPH-
3HaKy (tabmuua 1). 910 yKas3plBacT HA TO, YTO OTMCUCHHBIC JMHUHM MCHEC YCTOMUYHMBBHI K 3aCyXe, UCM
JPYTHE KOMMEPUCSCKHUE COPTa SIUMEHSI.

B ¢dopmupoBannu Omomaccel pacTeHHH OOJBIIOC 3HAYCHHUE HMECT pas3BUTHE (HIaroBOro JHCTA.
BhICOKHE 3HAUCHHMS STOrO MOKA3aTeds OTMEHATH y copros Memukym 104 (153 +2 lcm’), Hnek-2
(17.4£1,0 ev?), TH-26 (15,5+1,3 em®) u Bora (15,7+0,7 cM’), IpH 5TOM OHHM HMEIIH JOCTATOUHO KPYITHBIC
miomaay ¢aroBeix aucTheB, uto Ha 0,8-2.9 cM® Gosbmie O CpaBHCHUIO ¢ KoHTpoieM. Hammenee
pasBuTEIM (BIArOBBIM THCTOM OOTaZamn GoesHeycToiumseie THHAN 28-41-68 (8,6+0.9 cv’), 79-245-97
(6,5£0,7 ca’), 35-6-15 (7,3+1,1 en?), 36-10-15 (6,4+1.2 cn?), 38-20-15 (4,6+1,0 e’ u 39-7-15 (5,1+1,0 o).

Hoxazamenu npodyxmueHocmi. INEMEHTHl CTPYKTYPBI YPOXKas SUMCHS SIBJIIOTCS OCHOBOU IPH
MMPOrPAMMHPOBAHHH YPOKACB U COCTABACHHM HAYyYHO-OOOCHOBAHHBIX MOJCIICH COPTOB, OTBCUAIOIIUX
TPeOOBAHUAM CEITBCKOXO3SIMCTBCHHOTO Mpou3BoAcTBa| 14, 15]. B cBA3M ¢ 3THM H3YYWIH OCHOBHEIC 3Ic-
MEHTBI CTPYKTYPBI ypOXKasi — JIHHA KOJIOCA, KOJMYCSCTBO KOJOCKOB B KOJIOCE, YKC/IO 3EPCH B KOJIOCE,
Macca 3epHa ¢ 0JHOro kojoca, macca 1000 sepen u ypoxkait 3epHa ¢ aciasHku (tradnmuua 2). B pesyasrare
Mo JJIMHE KOJjioca oTauuwinck renotunsl Lleaunneiit 93, INactOumnsiii, Cayne, Unek-2, bora, 47-47-13,
Coip Apysr, Makap u 13/06-124K ¢ BBICOKUME JAHHBIMU TI0 CPABHEHHUIO ¢ KOHTpOoieM (P<0,01-0001).

Hccnenyembie 0o0pasmipl SIPOBOrO SUMEHS PA3NTUYATNCh IO UYHCIY KOIOCKOB B Kkoioce. Copta
Henunansiit 93, bora, XKaiink — 2, Ceip Apyel 1 ase muHun 35-6-15, 13/06-124K, popmuposanu Gonpiiee
YUCIIO KOJIOCKOB B KOJIOCE, B CPABHCHUH €O craHaapTom (P<0,01-03), a muuus2/07-4K umeer cymect-
BEHHO MCHBIIICE KOIMICCTBO KOJOCKOB B Kojioce (P<0,002).
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Ta6muia 1 — Mopdomormdeckuie Mpu3HaKK G0I€3HEY CTOMUIHUBBIX COPTOOGPA3IIOB STIMEHS

S BeicoTa pactenui, cMm JImiHa BepXHEro MexI0y3mus, cM | LITomap (IaroBoro mucta, M’
n=3 + K KOHTPOITIO n=3 + K KOHTPOITIO n=3 + K KOHTPOITIO
Steptoe 64,342 3%%* -26,7 7.2+0.5 4,1 14,9+1,2 0,3
Memuxym 104 60,0+0,5%%* -31,0 6,7+12 4.6 15,3+2,1 0,8
TacTOUIHBIA 89,3+1.2 -1,7 12,7+1,8 14 12,6+1,4 -1,9
Pannwit 81,0+2.8 -10,0 13,0£1,5 1,7 14.4+1,6 -0,1
Cayne 67,611 4%%* =233 14,3+0,3 3.1 12,5+1,1 -2,0
Wiex-2 84,3423 -60,7 7,1+0,7 4,1 17.4+1,0 2.9
JIH-26 78,0+1,5% -13,0 12,310 1,1 15,5+1,3 1,0
Memxym 376 69,043 4%%* -22,0 7.7+14 -3,6 12,0+0,8 -2,5
bota 70,041, 1%%* -21,0 6,2+0,9 -5,0 15,7+0,7 1,2
Typan-2 67,341, 4%%* -23,7 8.7+1.2 -2,6 12,8+1,7 -1,7
Katmk - 2 78,3+2,9% -12,7 11,3+1,7 0,1 13.4+1,3 -1,1
JIpy KHbIi 606,612 6%** -24.3 5,7+0.8 -5,6 9,1+0,5 -54
Tynmap 70,041, 4%%* -21,0 10,0+£1,5 -1,3 11,9+0,6 -2,6
33-46-77 85,6+2,3 -5.3 4,3+0,8%* -6,9 8,8+1.2 -5,7
22-35-27 83,3+2,6 =77 3,0+0.2 -8,3 7.6+12 -6,9
28-41-68 81,7+1,8 -9.3 Bo7E(), 9k -7,6 8.,6+0,9*% -5,9
79-245-97 89,7+1,.2 -1,3 4,0+0,5%* -7,3 6,5+0,7%* -8,0
47-47-13 97.6+1.4 6,7 13,314 2,1 8.8+1.2 -5,7
35-6-15 87,3+1.4 -3,7 3,3+0,8%* -7,9 7,3+1,1% -72
36-10-15 98,0+1,5 7,0 87+12 -2,6 6,441 2%% -8,1
38-20-15 95,7+2.3 4,7 4,0+0,5%* -7,3 4,6+1,0%** -9,9
39-7-15 91,7432 0,7 5,7+0.6 -5,6 5,1£1,0%%* -9,5
41-10-15 84,3+1 4 -0,7 11,0+1,1 -0,3 4,4+0,5 -10,2
CoIp Apysl 60,32 6*** -30,7 11,713 04 10,9+1,3 -3.6
WHkap 60,343 2%%* -30,7 12,314 1,1 9,712 -4,9
2/07-4K 55,042, 8%%* -36,0 5,3+0.8 -5,9 9,3+1,1 -5.2
18/06-8K 66,043,0%%* -25,0 6,0+0,5 =53 11,2+1,8 -3,0
13/06-177K 68,312, 0%** =227 13,0£1,2 1,7 14,3+0,8 -0,2
13/06-153K 69,6+0,8%** 21,3 7,3+1,3 -3,9 11,1£1,5 -3,5
13/06-124K 79,0+2,0%* -12,0 5,0+0,3* -6,3 9,2+0.8 -54
13/06-175K 77,71 4%* -13,.3 4,3+0,6* -6,9 13,3+1,9 -1,2
ApHa 91,0+0.6 - 11,2+1,1 - 14,5+1,5 -
*JloctoBepHo Tipu P<<0.01-03, **P<0.005-008, ***P<0.0001-0007.

B xoxe uccrnenoBanuii BBIACTEHBI COPTOOOPA3LBl SUMEHS, c(HOpMHPOBABIINE HAHOOIBIICE YUCIO
3epeH B kosoce: Pannmii (29,3+1,7 wr), Cayae (32,0£1,1 wt), Mnex-2 (31,7+0,8 ), bota (30,723 1),
Hukap (28,342,0 mr), 13/06-153K (33,0+2,5 wmt) u 13/06-124K (31,7£2.0 mr). Macca 3epHa ¢ komoca y
MHOTHX OMBITHBIX COPTOOOpasoB sumeHs (19 oOpasuos) Obuia Beimme Ha 0,5-2.6 T, 4eM y KOHTPOJIS
(P<0,001-0009). A y octaapHBIX COPTOB JAHHBIN NMPU3HAK OBLT HA YPOBHE WM HUXKE KOHTpOiss. Macca
1000 3epen v u3yvacMBIX B OmbITEe 00pa3uoB Bapsuposana ot 34,7 r o 57,8 r. YV cranmapTHOro copra
Apna ona cocrasuia 43,0 r. Beicokumu nokazatemsivmu mMaccel 1000 3epen xapaxtepusoBanuck 17 06-
PasLoB, KOTOPBIC JOCTOBEPHO MPEBBICHIN KOHTPOMBHEIN copT (P<0,0001-0009) no JaHHOMY NIPHU3HAKY.
ITOT MPU3HAK UMEET BBICOKHE 3HAYCHUA Ko3((HUImeHTa HACTICAYEMOCTH U MAJIO MOABCPIKCH BITHSHUIO
cpeabl. 3HAYUT, €r0 U3MCHUYHUBOCTD BRI3BAHA TCHETUYCCKUMU (aKTOPaMH, B YACTHOCTH, ACHCTBHEM aJIu-
THUBHBIX T€HOB, U ABIIETCSA OJHUM W3 BAKHBIX IIPU3HAKOB, TI0 KOTOPOMY HAJ0 BECTH LEICHAIIPABICHHYIO
CCNCKIMOHHYIO Pa0OTY JJIsl MOBBIMICHUS MPOAYKTHUBHOCTH stumeHst [15].
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TaGmmira 2 — CTpyKTYpHBIHM aHATH3 YPOKAHHOCTH Y CTOHUHUBBIX COPTOOOPA3IIOB SUMEHS
K CeTYaTo IMATHUCTOCTH U MyUYHHCTON poce

JlmmHa xomnoca, KommuectBo komoc- Uncrno 3epeH Macca 3epHa Macca 1000 3epen, Ypoxkai,
cM KOB B KOJIOCE, IIIT. B KOJIOCE, INT. ¢ Konoca, T r /M
Hazpanue +K +x +x EY +x EY
n=3 KOHT- n=3 KOHT- n=3 KOHT- n=3 KOHT- n=3 KOHT- n=3 KOHT-
poIto poito porto poo poIto poo
Steptoe 10,9+£0,4 1.8 21,0+0,6 3.0 22,3+£2,0 2.7 1,4+0,2%% 0.5 40,7+0,7 2.4 389,1+4.4 1.6
enunnsri 93 11,9+0,3%* 2.8 22,0+1,0% 4,0 24,0+1,5 4.3 2,1£0,1%%% | 11 43,1£1,0 0,1 347,6+2,8 -39.9
TacTOuIHBIH 11,840,4%% b 21,7+0,7 3,7 24,7+1,4 5,0 2,640,3%%% [ 1.7 149,9+]1,9%%* | 68 | 526,7+7,6%%* 139,2
Pannmit 10,3£0,3 1,2 20,7+0,3 2.7 29,3£1,7%% 9,7 1,7£0,1%%% | 0,8 47,0+£0,4 3,9 333,5+9,3%* -54,0
Cayie 13,0:£0, 7% 3.9 21,3+0,3 33 32,0£1,1%%% | 123 2,0£0,2%%% | 1] 44.8+1,8 1.8 402,0+11,0 14,5
Hinex-2 11,9+0,6%* 2,8 20,3+£0,3 2,3 31,7+0,8%%% | 12,0 1j8£0,2%%% | 0,9 42,3+0,7 -0,8 397,6+8,8 10,2
JH-26 10,7+0,2 1.6 17,7+0,7 -0,3 26,3£2,0 6,7 2,540,1%%% [ 1.6 |57,840,3%%* 148 |537,6+11,0%%% | 150,1
Menukym 376 8,7+0,7 -0.4 18,0+0,6 0,0 21,3£2,0 157 1,540,1%%% | 0,6 37,9+02% | -52 |463,5+10,8%%% | 76,1
Bota 11,940,3%% 2,8 22,0+0,6% 4,0 30,7£2,3%%% | 11,0 2,8+0,1%%% [ 1.9 153,9+0,8%%* 10,9 | 561,8+7,9%%* 1743
Typan-2 10,4+0,6 1.3 21,7+0,9 3,7 25,3+1,4 5.7 1,8+0,2%%% | 0,9 48,1+£1,3*% 5,0 | 511,8+6,6%%* 124.3
Kaiiuk - 2 10,6+0,3 155 22,0+0,6%* 4,0 25,7+0,8 6,0 1,240,3 0.3 45,9+0,2 259 360,3+4,7 -27.1
Jpy KHBIH 9,3+0,3 0,2 17,0£1,0 -1,0 24,042,6 4.3 0,8+0,1 -0,1 48,342,3% 5,2 | 541,149,3%%* 153,6
Tysnmap 8,8+0,2 -0,3 16,3+0,3 -1,7 22,0+1,1 2,3 0,7+0,1 -0,2 | 48,0+0,7* 4,9 347,048,2 -40,5
33-46-77 9,4+1,0 0.3 18,0£1,2 0,0 24,3£2,0 4.7 1,5£0,2%%% | 0,5 [56,5£1,1%%% | 13,5 | 527,547, 1%%* 140,0
22-35-27 10,3£0,6 1,2 19,041,2 1.0 16,7+0,8 -3,0 0,6+0,1 -0,3 [35,5£1,5%%% | -7.6 346,4+8.4 -41,1
28-41-68 9,1+0,5 0,0 19,7+0,9 1.7 21,7+0,8 2,0 1,6+0,2%%% 1 0,7 [576£1,1%%% | 145 | 506,2+5,7%%% 1187
79-245-97 9,8+0,3 0,8 19,0£1,5 1.0 23,7+£1,4 4,0 1,4+0,1%* 0,5 |50,640,6%%* [ 7.6 | 516,244,0%%* 128.8
47-47-13 11,5+1,3% 2.4 20,7+1,5 2,7 24,3+2.4 4.7 1,60£0,2%%% | 0,7 43,1£1,0 0,1 | 489,8+4,2%%* 102,3
35-6-15 11,3+£0,3 2,2 22,0+1,0% 4,0 21,3+£0,6 1.7 1,240,2 0,3 |51, 7£2,1%%% [ 8.6 | 517,6+3,8%%* 130.1
36-10-15 8,3+1,1 -0,8 16,3423 -1.7 16,3£1,2 -3.3 1,040,1 0,1 |49,7+2,9%%k [ 6,6 | 505,8+6,4%%* 118.3
38-20-15 10,3+£0,7 1,2 21,0+1,0 3.0 22,7+1,8 3.0 1,240,1 0,2 | 49.1£0,5%% [ 6,1 | 479,147 8%%* 91,7
39-7-15 9,3+0,3 02 18,0£1,2 0,0 18,7+1.4 -1,0 0,8+0,2 -0,1 39,5+2,1 -3,5 | 302,1+6,1%%% -85.3
41-10-15 10,3+£0,3 1.2 17,741,2 -0,3 19,3+2,0 -0,3 1,1+0,1 0,1 |49.3+£0,5%% [ 6,3 |3124+12,3%%* | 751
Crip Apysl 11,940,8%%* 2.8 22,0£1,0% 4,0 24,0£1,5 43 2,0£0,1%%% [ 1.1 |53,540,6%%* 10,4 |526,3+10,3%** | 138,9
Hukap 11,840,4%%* 2% 21,7+0,7 3.7 28,3+2,0% 8,7 2,640,1%%% [ 1.7 149,9+1,9%%% | 68 | 549,042,9%%* 161.5
2/07-4K 10,1£0,6 1,0 |13,3£0,3%%| -47 17,0£2,0 -2,7 1,3+0,1 0,3 |52,240,6%** | 9.1 414,6+10,7 2751
18/06-8K 10,9+0,9 1:9 18,7+0,9 0,7 19,3£1,7 -0,3 0,8+0,1 -0,2 [34,7£1,2%%% | -8.3 346,0+10,3% -41,5
13/06-177K 10,2+£0,4 1.1 17,0+£0,6 -1,0 25.7¢1:2 6,0 2,240,2%%% | 12 149.8+0,3%%k | 65 | 516,849,7%%* 129.4
13/06-153K 11,3+£0,7 2,2 20,3+0,3 2,3 33,0£2,5%%% | 133 2,740,1%%* | 1.8 46,2+1,3 32 400,2+10,8 12,7,
13/06-124K 11,940,5%% 2,9 22,0£1,0% 4,0 31,7+2,0%% 12,0 2,540,1%%% | 2.6 46,5+1,8 35 428,0+11,3 40,5
13/06-175K 9,7+0,8 0,7 18,3+0,7 0.3 26,7+1,2 7.0 1,3+0,1 0.4 46,3+£0,4 32 389,4+35 2,0
ApHa 9,1+0,5 - 18,0+£0,6 - 19,7£1,7 - 0,9+0,1 - 43,0+0,7 - 387,546,8 -
* IToctoBepHO 1ipu P<0,01-03, **P<0,001-007, ***P<0,0001-0009.

ITo ypoxaliHOCTH BBIACTHINCE 16 TEHOTHIOB sPOBOrO stuMeHs, Takue kak [lacrOumusiii, JIH-26,
Meaukym 376, bora, Hpyxusriit, Typan-2, 33-46-77, 28-41-68, 79-245-97, 47-47-13, 35-6-15, 36-10-15,
38-20-15, Ceip Apysl, Uukap u 13/06-177K, y KOTOpBIX yposkail 3epHa ¢ CAMHULBI IIOMATN ObLIBbILIE
xouTpons Ha 102,3-174,3 r/v” (P<0,0001-0009).

B utore M0oXHO CkazaTh, UTO B PE3yIbTATE OLICHKH OONE3HCYCTOHUMBEIX COPTOB H MEPCIICKTUBHBIX
JUHHN C [EIBI0 UCIOIb30BAHMS WX B CEICKIMU U JAJTPHECHIIICTO UCC/ICIOBAHMS OBLIH OTOOPaHbI HAUOOICS
MPOXYKTUBHEIC M3 HHUX, COUYCTAIOIIHEC YPOXKAUHOCTh C APYTMMH XO3SHCTBCHHO-BAXKHBIMH TPHU3HAKAMH.
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H3zeecmua Hayuonanvroti akademuu Hayx Pecnybnuxu Kasaxcman

Cpean nzyueHHbIX 30 COPTOB M MHHUHA SYMEHS OTCUCCTBCHHOW CENCKLMH HAaHOOJIee LICHHBIMU C CECK-
LHOHHOHU TOYKH 3peHus okazanuck coproodpasupil lactOmunenii, JIH-26, Meauxkym 376, Bota, JpyKHbIii,
Typan-2, 33-46-77, 28-41-68, 79-245-97, 47-47-13, 35-6-15, 36-10-15, 38-20-15, Ceip Apysl, UHKAp 1
13/06-177K (Bcero 16 o0pa3nioB), B KOTOPBEIX YPOXKal 3¢pHA ¢ CAMHULBI IUIOMATH OBLT BBILIC KOHTPOIS
ma 102,3-174,3 /M (P<0,0001-0009). ITO CBHACTEIBCTBYET O BO3MOKHOCTH BOBJICUCHHS BBILICIICPC-
YHUCIICHHBIX COPTOB M JMHUH SMMCHS B THOPHINU3ALMIO TS MONYYCHUS HOBOTO HCXOJHOTO MaTCpHana.

Hcrounnk ¢puHancupoBanusi uccnegoBaHuil. Paboma evinoanena npu Quuancoeoil noooepicke
Munucmepemea obpazosanus u nayku Pecnybnuxu Kaszaxcman 6 pamxax npocpammul Spanmoeoco
Qunancuposanus na 2015-2017 ee. (epanm Ne 1233/1'D4).
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A. C. Pcaaues, A. M. Acpay6aesa, M. K. Baiiryros
BromoriAnbIK Kayincizaik mpoOaeManapblHbIH FAUTBIMHA-3EPTTCY HHCTHTY THI

AK YHTAK KOHE TEHBELI JAKKA TO3IM/I APIIA COPTTAPEI MEH
JIMHUSLJIAPEIHEIH IMAPYAIIBLTEIKTEIK KYH/BI BEJITLIEPI

AnHoTamms. Aypynapra Te3iMZi apma copprapbl MEH OOJNaIIaFbl 30p JHMHHAIAP MIAPYAINBUIBIKTHIK KYHIIBI
Heri3ri Oenrinepi OofiprHma Oarananasl. Mopdoaorusaiabik Oenrinepi MCH eHIMiTIri OoHbIHIMA ApHA OaKpLIAy COp-
TBIHAH apTHIK OOJBIIT TaOBUFAH apma COPTTapbl MEH OONAIIAFbl 30p JHHUSUIAP AHBIKTANABL 3eprreiinren 30 copr
TeH JUHUIHBIH apachiHaH [lactommmmeni, IH-26, Memukym 376, bBora, Hpyskuend, Typan-2, Ceip Apysr, MuKap
coprrapsl xaHe 33-46-77, 28-41-68, 79-245-97, 47-47-13, 35-6-15, 36-10-15, 38-20-15, 13/06-177K muHAsIIApHI
CCJICKIISIIBIK TYPFBIAA OiprraMa KyH/IsI 00BN TaOBUTABL. ApIa COPT-YITiICPiH arpoOHOIOTHAIBIK OaFranay, OMapasl
MaMaHIAPIBIH CENEKIFSIIBIK KYMBICTAPa MAKCATTHI TYPZE MalJaIaHy bIHA MYMKIHIIK Oepei.

Tyiiin ce3aep: apna, copT, IMapyambUIBIKTHIK OCAriIepi, OHIMALTIK, BETCTalusI KE3EH].
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