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TEXHUKA fblJIbIMOAPDI

TEXHUYECKUE HAYKU
MPHTMW: 65.63.33

A.A. AxmepoB, A.[l. CepukbaeBa, XX.M. CyneiimeHoBa
Kasak ynTTblK arpapnblk yHMBepcuTeTi, AnMaTthbl K.

XAccCN NPUHUUNTEPIHE HETM3AENTEH BACKAPY XXYWECIH EHII3Y KE3IHOEN CYT
OHIMAEPIHIH CAMNA KOPCETKILII MEH KAYINCI3AINHIH ©3repryl

AHOamna: Makanada wybam eHOipymeH alHanbicambiH «[aynem-bekemy MXXLLC-0e
XACCI1 xvyleciH o3ipriey XoHe eHaidy MakcambiHOa XypaisineeH xymbicmap 6asHOarFaH.
HemuxxecinOe eHdipicmiH Kayinmi ¢bakmoprapkl, KpumukarsblK HYKmersnepi aHbiKmarbir, osapobl
backapy Kbi3amemi, iCKe acbipy XUbIHMbIfbIHbIH OHIMOINIK Kpumepudlnepi bekiminaeH. EHeizineeH
XyleHi mecminey maKkcambsiHOa, peuenmypanap MeH mexHonoausnapobiH anpobayusicsbl
XKypeisinin, pemmenemiH cana napamempnepi MeH Kayincizdiai aHbiKkmanobl. OHIMHIH
mexHonoausiiblK  cynbackiHbiH 8pbip cbiHU 6akbinay Hykmersnepi YwiH CbIHU UWEKMePI,
MOHUMOpPUHe ic-wapanapsbl, 6akbinay HomuxxesnepiH xa3y ¢hopmanapbl, mysemynep MeH my3semy
ic-wapanapbi eHzizinin XACCI1 xyUeciHiH XyMbiC napakmapb! KasfblnmacmbipbliraH. OHimMoepde
Hemece 6HJOIipic opmackiHOa natida bonameiH Kayinciddikmiy 6y3bily cebenmepiH Xorora
barbimmarnfaH, MiHOemmi andbiH-ana opbiHOanamseiH ic-waparnapobiH eHOipicmik 6ardapriamacsl
)KacarbiHFaH. AnbiHFaH —MearnimMemmep HeeaidiHde wybammbiH canarnblK cunammamarnapbl
JKacasbiHbIn xoHe 3epmmeniHOi. KecinopeiHda XACCII xyleciH xacar, eHai3eeHHIH apKacbklHOa,
JKacajiraH 6HIiM canacbiHbIH pemmerniceH Kepcemkiwumepi aHbikmarbir, OalibiH 6HIMHIH carnachkl
JKakcapmainobl.

Tytin ce3dep: XACCII xydeci, cana, Kayinciadik, mymsiHywbl, wybam eHJipici

Kipicne. ©pTtypni aybinwapyalbinblk Man CyT eHiMAepiH Xannanm 3amaHayn eHgey, Oip-
OipiveH e3apa 6annaHbICTbl Tid0ekTen opbiHAANaTbiH  XUMUANBIK,  OU3NKA-XUMUATbIK,
MUKpOBMONOrmanbIK, BMoXMMuAnbIK, BMoTeXHUKanblK, Xbinydusmkanblk COHbIMEH KOca eTe Ken
eHOEeKTI KaXeT eTeTiH >XaHe apHaynbl TeXHOMNOrManblK ypaicTepaiH Kypgeni keweHi 6onbin
Tabbinagbl. Lnki3aTTblH TOMEH canacbl AaiviblH 6HIMHIH O8MAIK XoHe apamaTTblK KacueTTepiHiH
TOMeHOeYi MEH XOfanyblHa akesnin cofagbl oHe BipiHLWIi Ke3ekTe LWblFapbinaTbiH OHIMHIH CnacbIH
TeMeHgeTeni. OHiIMHIH Kayinci3giri MeH e3iH-e3i akTayblH(peHTabenbHOCTb) KaMTamMaccChi3 eTy,
opraHonenTuKanblk KaCMeTTEPIH XXakcapTy YLWiH, Xeke upManblk MapkacbliH cakTay YLiH GipiHLui
KesekTe 3ayblTka Kenin TYCeTiH WWKi3aTTblH canacblHa Kapafbl Hasap aygapy kepek. [anblH
OHIMHIH canacbl MeH KayincisgiriHe KongaHbinaTblH LUMKI3aTTblH, canacbl faHa ocep eTnengi,
COHbIMEH KOCa, eHiMAi eHaipy GapbiCbiHAa KagafFanaHbin OTbipblyFa TUICTI 6acka aa KepceTkiwTep
acep eTeqi.

XKWC «daynet-beketT» eHepkacibi wybat eHAipici kesiHOe Keneci KepceTkiwTep
kagaranaHagbl: KblWKbIAbINbIK, ManablH MaccanblK yrneci, CYTTiH NeH AanblH ©HIMHIH, TbIfbI3ObIfbl,
aKybl3gblH(6enok) maccanblK yreci, gaMblH eHIMAEri bIFanAbifblK XXOHe Kypfak 3aTtTtapAblH
wamacel, 6ipak nactepmusauua TUIMAININ MEH roMoreHu3aums TWIMAINIrIH aHbikTay oaAiciHe
anTapnbiKTan KeHin 6eniHGenai.

XACCIT xyreciHe eHrisinreH npuuuntep MeH MexaHusMmaep agam emipi MeH geHcayrnblfblHa
TOHETIH KayinTiH nanga 6onyblH anTapnblkTank TemeHaetTedi. XXyneHiH, epekweniri, kaTenikrepgi
AavblH eHIMAi Kagafanay apkblbl Taby emec, OHbl anablH-ana eckepTyiHe HerizgenreH. XACCI
Tamak eHiMaepiH eHAipy KesiHae GonaTbiH KaTepnepai XOWbIM XaHe TyTbiHyLWbINlapFa apHanfaH
©HIMHIH, Kayinci3airiH kamTamaccbl3 eTej,.

KacinopblHHbIH, 6ackapy xynmeci XACCI1 xymneciHiH TananTapblHa Cal KOMWbIIbIN XaHe
cepTudpmkaTTanfaH 6onca, oHga eHAipPyLI-KeCinopbliH Xanblkapanblk cTaHgapTTap TanabbiHa cau
XoHe Gacekere kabineTTi eHiM LWbiFapy MyMKiHAiriHe ne 6onagbl.

XACCI1 »yheci op KOMMaHUsIHbIH ©HAIpiC cheundukaunsachHa canl Kypbinagbl XoHe
TEXHONOrUANbIK ypaictepaiH esrepyiHe nkemaenyi MyMkiH.
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YKyneHiH Herisi peTiHAe XeTi Heri3ri NPMHUMNTEP aHbIKTanfaH:

— OHepkacinTiH KagaranayblHOarbl Oapnblk ©HAIpIC Ke3engepiHaeri MyMkiH ©onaTtbiH
KayinTinik dakropnapbiH aHblkTay. AWTbINFaH hakTopnapabliH biIKTUMangbinbiFblH GaFanay xeHe
onapgbl 6akbinay MeH 6ongbipMayabiH, Xannbl NpodunakTukanelk Wapanapabl xxacay.

— KayinTiniktepgi 6ongbipmay Hemece onapgblH 605y MyMKiHAIM WamMacblH TOMeHOETETiH
HYKTEnepiH, ic-lwapanapblH (Npouenypa), TEXHONOMMAMbIK Ke3eHdepiH aHblkTay (CbiHM Gakpinay
HyKTenepi).

— CblHM Gakpinay HyKTenepiHge >xafganabl KanbinTa ycran Typy VYWiH pykcaT eTineTiH
LWwamManap MeH wekTeynepai.

— CbIHbIK ©TKi3y, capanTamanap, 6acka opTypni eHepkicinTik Gakbinay MeH kagaranay
kemerimeH cbiHu Bakbinay HykTenepiHae 6aykay, kagaranay XXyneciH Kypy.

— Erep 0Gankay, kagaranay 6apbicbiHAa. kaHgam ga 6ip cbiHM Gakbinay HyKTenepiHge
XaraanablH, KanbinTaH LWbIFybl OPblH anca Hemece OpbiH anybl MyMKiH 6onca, oHaa apekeT eTy
YLLUiH Ty3€eTy LWapanapblH xacay.

— XACCIT xyreciHiH TMimainiriH pacTanTblH TEKCEPY ic-LuapacbkiH (Npoueaypa) xxacay.

— Xofapbiga anTbinFaH NPUHUUNTEPAI €Hridinyi MeH opblHAanyblH KepceTeTiH Gapnblk ic-
Lapanap MeH KMMbINAapAblH Ky>KaTTap XUbIHTbIFbIH XKacay XaHe OHbI Xypridy [1-3].

3epTTeynepaiH o6bekTici MeH aaicTepi

3epTtTeyain obbekTici peTiHae XKLWC «[daynet-beket» eHepkocibiHoe eHaipineTiH wwybaT
anbiHabl. Wy6at ymbimHbiH CT TOO 39476196-003-2010 crtaHgapTbl kaHe «CyT xeHe cyT
eHIMaepi» TEeXHUKanbIK pernamMeHTiHiH TananTapbiHa can eHgipineai. ©HiM Kayinci3aikTiH, 6apnblk
KepceTkilTepiHe canm ©ony yuwiH, eHaipydin 6apnblk UukniHae Gakpinay Xyprisineai (WukisaTTbl
kabbingayaaH 6actan ganbiH eHiMAj KonMaaaH eTKi3reHLwe).

lWybat panblHOoayFa apHamfFaH WKWK CYTTiIH  canacbiH  (bM3MKa-XMMUANbIK  XoHe
MUKPOOMONOrnanblK kKepceTKilTepi OoMbIHLWA canacbiH Kagaranay YuiH eHiMHiH @p TonTaMacbiHaH
OipikTipinreH celHama (npoba) anbiHaabl. IpikTemere eHreH eHim TacbiMangay blOblCbiHOAaFbl CYTTEH
Oerge 3atTap, 3eH (nneceHb) Tabbinca, oHOga TonTamMagarbl ©HIM TacbiMangay blObICbIHbIH
Oapnblfbl Tekcepinyre ansiHagbl [4,5].

TyTbiHYLWbI bigbiCblHAAFLI LWYOATTbIH CbiHAMACLIH any TeMeHAEeriaen Xyprisineai: blabiCThbl
alKaHHaH KeRniH LenMekTi, nakeTTi Hemece kanakneH wyb6atTel 1 MUHYT iwiHae 6ec kanTapa
ayaapbin-TeHkepin apanactbipagbl. LLy6atTel XuMuanbIK CTakaHFa Kyiblin, Temnepatypachl (3212)
°C cy BaHHacbiHOa 10 MMHYT KenemiHOe Kemip KbIWKbifbl KETKEHLLEe apanacTbipbinagbl. Keneci
Ke3ekTe OIpiKTipinreH cbiHamMaHbl Xacan OTbIpbIn, Wy0aTThl WeSIMEK NEH NAaKETTEH biObICKa KYMbIM
anagsbl.

HaTtuxxenep xaHe onapabl Tanaay

XKWC «daynet-beket» eHepkacibi (AnmaTtbl 06nbicbl, Ine aygaHbl, AKWW aybinbl)
6asacbiHga XACCI1 »kyreci >xacanblHbi opHaTbinNgbl. 3epTTey o0O0bekTici Herisinge wybar
TaHganbIHAbI.

LWy6aTTbl eHaipy TexHomnorusicbl Kenecigen Gonagbl: XaHa cayblnfaH Tywe cyTiH GipaeH
cyseni, 412°C Temnepartypafa AeWiH CybiTbiN cakTayfa >xeHentegdi. CogaH kewniH cyTTi 65-70°C
Temnepartypaga 25-30 muH GoKbl nacTepusaumsinangbl xaHe alwbiTKbl Kocadbl. Keneci kesekte
kocnaHbl 20-30 MMH MYKMAT apanacTtbipbin 3-4 caFraTka KblWKbinAabinbiFel 60-70°T xeTKeHLWwe awyra
kosabl. YnkeH Genwektep namga 6onmaybl yWiH, KaszewH GonwekTepiH yaTtbin wybaTTbl Wi
apanacTbIpy KaxeT.

20-25°C Temnepatypagarbl awbiTy 10-20 caraTka co3biniagbl, OCblAaH KENiH CyCbIHAbI XXapTbl
Hemece 6ip NUTpNIK wWonmekTepre Kywbin, ay3blH 6GekiTin, TonblK >xeTinreHwe 10-12 caraTtka
TOHa3bITKbIWKA Kosiabl. OcblgaH keniH eHiM caTtbinbiMFa XeHenTtineqi. danbiH wybatteiH 5-10°C
Temnepatypaja ew KyHaprblk KacueTTepi XofanMauTbliHOaw cakray mepsiMmi 5-6 kyH. Awy
y3akTbifblHa 6annaHbICTbl WybaT yw caHatka GeniHeai: ancis(>kyac) — xeTiny mepsimi 6ip Taynik,
opTaLla — XeTifly Mep3iMi eKi ToyniK XXaHe KyLUTi — XeTiny Mep3imi yLu TayriK.

1-kecTege kepceTinreH kayinTi dakTtoprap Ti3iMi aHblkTangbl. MymkiH GonaTblH KayinTep
eHiMAi eHAipy npoueciHiH MblHa Ke3eHOepiHOe OpblH anagbl: eHiMAi xacay KesiHae; eHgipyre
AanblHOay, KouMManapga 6onfaHga, MawvHanapMeH, KOHAObIPFbIapMeH, MartepuangapMeH
XXaHacKaH(KOHTaKT) Ke3fe; eHigipicke apHanfaH cyTTi, 6acka LWuKi3aTTbl kabblngay MeH ganbiHgay
KesiHOe, COHbIMEH KOCa TaFaM Kocranapbl MeH WHrpegueHTTepai kabbingay MeH AdavibiHaay
KesiHOe; eHiMAai eHaipy KesiHOe; cakray, TacbiMangay, eTkKidy KesiHge; yTunusauusanay, ok
KesiHae.
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1-kecte — LLy6at eHgipici kesiHgeri kayinTi dakropnap

KayinTi pakTopabiH Typi

EckepineTiH kayinTi dakTopablH, atanybl

Mukpoburonoruanelk gakropnap (b)

ITTE (BIKI), naToreHaik, coHblH iwiHae Salmonella, St.aureus, 3eH

Xumunsanelk paktopnap (X)

YbITTbl (TOKCMYHBIE) 3NIEMEHTTEP, NecTuunaTep, paauoHyknuarep,

MUKOTOKCUH

dusmkanbik caktopnap (P)

Tactap, KyM, afall, eHAipic opTacbiHbIH NTAaCTaHybl (LaH, TyKbiM),
KyCTap, XXaHAIKTep XXaHe OHbIH KanablkTapbl, 6berge 3attap, Kkarfas,

opan-kanTay 3aTTapbl

AHbIkTanFaH dakTopriapabl 6ackapydblH ic-Lwlapanapbl XXyWeneHin acarnblHFaH (2-kecTe).
©OHAipicTiH ap ke3eHOepiHe KongaHyFa apHarnfaH.

2-kecte — backapy ic-luapanapblH Xyneney

Onepauust aTaybl

KayinTi doakTop, kayinTinik

Ic-wapanap

LUnkisaTTbl KipicTik

ITTE (BIrKI), Staphylococcus

Inecne KyxaTtTapapbl Tekcepy. blnFanabinbiKTbIH

Tekcepy aureus, naTtoreHAik, CoHbIH ilWiHAe MaccarnblK yneciH Tekcepy. Hatmxenep
Salmonella, St.aureus, 3eH, X: KaHaraTTaHgblpMaca, WWKI3IiTTbl )xapamcbli3 gen
YbITTbl (TOKCUYHBIE) 3NIEMEHTTEP, TaHbIMN XeTKi3yLire kKantapy.
nectTuunaTep, pagnoHyknuarep,
MUKOTOKCMH
Cakray 3eH TemnepaTtypanblK-biFangbinblk PpeXXumai

Tekcepy.

CyasrigeH eTkizy

®: KyM, eHAipic opTacbIHbIH,
nactaHybl (LLaH), XXaHAIKTEp >KoHe
OHbIH, KanablKTapbl

KoHAbIpFbIHBI TEXHMKANbIK Tekcepy, berge
3aTTapapbl anbin TacTay XaHe iCTEH LUbIKkaH
aetanbgapabl aybicTbipy. Kaknakrap xabblk

TYPYbl KaXeT.

b: 3eH

TemnepatypanblKk-biffanablfblK pexumai
TeKkcepy.

AwbiTy

O: Berpe 3aTtTap

KoHAbIpFbiHbI KyHAENIKTI Kapay. KplameTkeprep
KYPaMBbIHbIH, XXEKE TMIMeHAaChIHbIH CaKTanybl.

Opan-kanTay,

®: Karas, opan-kanTtay 3aTTapsbl

TemnepaTyparnblK-biFangbliiblK pexumai

TaHbanay TeKcepy.
Kenecigen cbiHn 6akbinay HykTenepi aHblikTanabl (3-kecte).
3-kecte — Lybar eHaipici kesiHae cbiHM Bakbinay HyKTenepi
CBH atanysl, BakbinaHaTblH NapameTpnep KayinTep
onepauus
LvkisaTTbl KipicTik  |Inecne kyxaTtTapgplH 60nybl: WKKi3aT |lnecne KyxaTTapablH 60rMaybl: apTus HOMEpPIHIH
Tekcepy aTtaybl, napTus HOMepi, cana ColKec KernMeyi, Kayincisaik kepceTKiwTepi

KepceTKilli, Kon, Mep

OOMbIHLIA CbIHAKTAH TOJbIK 6TNeYi

ALLBITY XaHe
benwexTen enwey

B: Mukpobuonorusaneik Tasanbik
X: YbITTbl 9N1€MEHTTEP
X: AHTMOMOTUKTEpPAIH 6onybl
X: PagnoHyknuartepain 6onybl
X:MukoTokenHaepain 6onybl

KMA®AHM, ITTB (BIrKr) brkri, Salmonella.
St.aureus, 3eH
KopfacblH, KaAMUIN, MblLbAK, CbiHaM,
TeTpauuknmHgik TonTap, NeHnumnnuH,
cTpenToMuumH, Lleanin-137, ctpoHumin-90
AdpnaTtokcmH BT, M

Cakray

@: XKOHAIKTEP KSHE OHbIH,
KanablKkTapbl
b: FumapatTbIH binFanabinbifbl MeH
TemnepaTypachl, >XapbIKTbISbIK.

@: xoHAOiKTep XoHe OHbIH, KanablKTapbl
B: 3eH

[anbiH eHiMAi
Dakbinay

B: Mukpobuonorusnbik Tasanbik
X: YbITTbl 3N1EMEHTTEP
X: AHTMOMOTUKTEPAIH 6onybl
X: PagnoHyknuatepain 6onybl
X:MukoTokenHaepain 6onybl

KMA®AHM, ITTB (BIrKr) BrKr, Salmonella.
St.aureus, 3eH,

KopfacblH, KagMUIA, MbILbSK, CbiHAM
TeTpauvknmHgik TonTap, NeHnumnnuH,
CTPENTOMULNH
Le3un-137, ctpoHumin-90
AdpnatokemH BT, M
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Opbip cbiHM OGakbinay HykTenepi yWiH CblHA  LWeKTepi, MOHUTOPWHI ic-Luapanapbl
(npouenypanapbl), bakbinay HaTWXKenepiH xasy dopmMmanapsbl, Ty3eTyfiep MeH Ty3eTy ic-Liapanapsbl
eHrisinin XACCI1 xyneciHiH, XXyMbIC napakTapbl KanbinTacTblpbiifaH. OHiMaepae Hemece eHAipic
opTacblHaa nawga GonaTblH Kayinci3giktiH Oy3biny cebenTepiH xotofa OarbiTTanfaH, MiHAETTi
angblH-ana opblHOanaTbiH ic-lapanapAbld  eHAipicTik  6aFgapnamachl kacanblHFaH. Tamak
eHiMaepi kayinci3gik MeHemKMEHTI XXYWeCi XKaFapfbl AeHrenae XyMbIC icTen TypfaHOblFbiH pactay
YLWiH, TeKcepyaiH, TMnTik 6araapnamacsl KypbinFaH. 3epTTey yakbiTbicbiHaa (2014 xbin xaHe 2015
XblngblH 6 anbl) XXapamMmcbl3ablkTaH 6onaTbiH WbifbIHAAPAbIH, OpTalla nanbi3bl conkeciHwe 1,54%
xaHe 0,45% kypagpl. WeirbiHgapablH 3,4 ece TemeHaereHi Gankangbl, SFHU >xacanfaH Tamak
eHiMaepi Kayincisgik MeHemXKMEeHTI >KyWMecCiHiH TuiMAainiriH pactangbl. AnblHFaH ManiMeTTep
HeridiHge wWyOaTTbiH cananblk cunaTTaManapbl acanblHbin XoHe 3epTTeniHai. KecinopbiHaa
XACCI1 »>kymeciH »acam, EeHrisreHHiH apkacbliHOa, »acanfaH 6©HiM canacbiHblH, peTTenrex
KepceTKiwTepi aHblkTanasbl (4-kecte).

4-kecte — Llly6aTt canacblHbIH peTTENrEH KOpCeTKILLTEPI

KepceTkilTiH, LLly6aTka apHanfaH cunatrama
aTanysl anci3(xyac) | Oprawa | Kywri
[oam xoHe unic Ta3za, YncTbil, KbILWKBIN CYT, CEpriTKil, e3iHAgik Taburn WwybaTka ToH, XaKcbl cananbl
BHiMre KaTbICbl XKOK ©3re 48MCi3 XXoHe WiCCi3
KoHcucteHuuschl Cynblk, BipTekTi, rasganfaH, kKeOiKTEHETIH
Tyci CyTTen ak asgaraH capbl peHai

EHrisreH yakbitTaH 6actan XACCIT XyMecCiHiH XyMbICbl TypakTbl cananblk KepceTkilTepai
kamTamacchlid eteqi. OHbIH iWiHe Kayincisgik KepceTkiwTepi e Kocbinagbl. TyTbIHyLWbINAp
TapanblHaH TyCrnereH apbi3-lWarbiMgap MEH Xapamcbi3 Aen TaHbljiFaH JalblH 6HIMHiIH, Gonmaybl
COHbI pacTangbi.

Tankbinay MeH KOpbITbIHAbI

Tyne cyTi eHgipiciHae yw Heri3ri Mmacenenep MeH Kemuwliniktep Gap: cananel wybap any
TEXHOMNOMUACKI TOMbIK XETIIMEreH; CyT eHIMAEPIH y3aK yakblTka cakTay TEXHOMNOMACHI XKacarnmaraH
XOHe  eHAipic  cypbinTanbiMbl  (acCOpTUMEHT) xacanbiHbaraH.  Kiwiripim  cyT  eHaey
KOCIiMOpbIHOAPbLIHbIH,  HEri3ri  mMaceneci 6onbin Xannbl CaHWTapusnblK AEHreniHiH  TeMeHairi,
KOHObIPFbINIApMEH TONbIKKaHAbl KaMTamacchl3 eTinmeyaiH ceben-cangapbl, XYMbICLWbINAP XXeke
KypaMblHbIH, XXeTicneyLwiniri Hemece Xui aybICybl, BHAIPICTIK XoHe BacLUbIbIK XeKe KypaMblHbIH,
AanblHObIK AEeHreniHiH TOMeHAiri, Xxeke 3epTxaHanblk 6a3a MeH Kypa-xabapblk 6a3acbiHbiH 6onmaybl
6onbin Tabbinagpl. 3amaHaym MeHeKMEHTTIH AaMyblHa XacanfaH capantamanapgblH HerisiHge
CYT eHiMAepiHiH canacbl MeH KayincisgiriH kamTamaccbl3 eTy MacenenepiH wewy YLiH,
OipikTipinreH Tacingep kongaHy KaxeTTiniriH kepceTTi. byn Tacingep HerisiHge, GackapyablH
yaepicTik xaHe >yunenik Tocingepi meH XACCI1 npuHuunTepiH GipikTipe OTbIpbIN icke acblpy
xaTbIp.
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W3MEHEHWE YPOBHS KAHECTBA U BE3OINACHOCTU MOJIOYHbIX MPOAYKTOB MNPU
BHEOPEHUU CUCTEMbI MEHEOXXMEHTA, OCHOBAHHOW HA NMPUHLIUMNAX XACCI
A.A. Axmepos, A.[l. Cepukbaesa, K.M. CynenmeHoBa

B cmamsbe npusedeHbl OaHHbie o paspabomke u eHedpeHuro cucmembl HACCP Ha
npednpusmuu TOO «Haynem-bekem», komopoe 3aHumaemcsi rpouzeoocmeom wybama. B
pesynbmame rnpogedeHHol pabombl 6binu  ymeepx0eHbl Kpumuyeckue hakmopbl pucka,
Kpumuyeckue moyku rpouseodcmea, hyHKUUS yrpaesreHusi aghghekmusHoCmb0 U Kpumepuu
agppekmusHocmu. [ns mecmupogaHusi cucmembl bbiiu poeedeHbl ucrbimaHus ¢opmyrn u
mexHoroauli, a makxe napamemps! kadecmesa u 6e3zonacHocmse. Paboyue nucmesl HACCP 6binu
paspabomaHbl ¢ y4emom Kpumuyeckux ozgpaHu4veHul 0n1s Kaxool KpumudyeckKol KOHMpPOJsibHOU
MOYKU  MEXHOMo2u4Yeckol cxembl npoldykma, MOHUmMopuHaa dOesmernibHOocMu, opm
peaucmpauyuu, Koppekyuu u Koppekmupyrowux deticmeudl. bbina paspabomaHa rpomMbiwieHHas!
npoepamma obsizameribHbIX Oelicmeull 0ns ycmpaHeHUsi NMpuyYuH HapyweHul 6e3ornacHocmu,
Komopsble npoucxodssm 8 rpodykmax usu rpou3eodcmeeHHbIx cpedax. Ha ocHose rnony4yeHHbIx
OaHHbIX ObiflU U3y4YeHbl Ka4eCmeEHHble Xxapakmepucmuku wybama. brazodapsi eHeOpeHur u
eHedpeHuro cucmembl HACCP Ha npednpusmuu 6bifio  yrAy4WeHO KavYecmeo 20mogoz2o
rnpodykma.

Knroyeebie cnoea: cucmema XACCII, kavyecmeo, b6esonacHocmb, rnompebumerib,
npouseodcmeo wybama.

CHANGE QUALITY AND SAFETY OF DAIRY PRODUCTS ON INTRODUCTION OF THE
MANAGEMENT BASED ON THE PRINCIPLES OF HACCP
A. A. Ahmedov, A.D. Serikbayev, Zh. M. Suleimenova

The article presents data on the development and implementation of the HACCP system at
the enterprise LLP !'Daulet-Beket, which is engaged in the production of shubat. As a result of the
work, critical risk factors, critical production points, efficiency management function and efficiency
criteria were approved. To test the system, tests of formulas and technologies were conducted, as
well as quality parameters and safety. HACCP worksheets have been developed with critical
limitations for each critical control point of the product flow chart, activity monitoring, registration
forms, correction and corrective actions. An industrial mandatory action program was developed to
address the causes of security breaches that occur in products or production environments. Based
on the obtained data, the qualitative characteristics of the shubat were studied. Thanks to the
introduction and implementation of the HACCP system, the quality of the finished product has been
improved at the enterprise.

Key word: HACCP system, safety, security, food consumer, production of shubat

MPHTW 67.09.31

T.B. AxmeTxaHoB, I'.'T. laHeHOBa
KaparaHOuHCKuI rocynapCTBEHHbIN TeXHUYeckun yHuBepcuTteT, KaparaHga

NCCNEAOOBAHUE BITUAHUA MANOKITMHKEPHbBIX BAXYLLUX HA TEXHOJIOTMYECKUE
CBOMWCTBA BETOHHbIX CMECEM

AHHOMauyus: B cmamee uccriedogaHbl mexHosioaudyeckue ceolicmea 6emoHHbIX cmecell Ha
OCHOBE MarslOKIUHKEPHbIX 8sXKyuwux. ObecrieyeHue mexHOI02u4eckux ceolcme 6emoHHbIX
cMmecel, coomeemcmeyoWux YCrio8uUsIM UX MPU20MO8IIeHUs, mpaHCropmuposaHusi, yKnadku u
Yr/IOMHeHuUs!, sernsgemcs O0HOU U3 OCHOBHbIX 3aday rpu HasHa4YeHuu cocmaea 6emoHa.
lNposedeHHble ucribimaHusl 8bIsI8UIIU 8bICOKUE MEXHO02UYecKuUe ceolicmea 6emoHHbIX cmecell
Ha OCHOBE MasIOK/TUHKEPHbIX BSXKyUuUX. OmO 8bIpaXeHO 8 yryHduweHUU 8ubpogopMO8OYHbIX
ceolicme U cesi3aHO C ysesludeHUeM 0bbeMHO20 coOepXkaHUsi UEMEeHMHOo20 mecma U 3HavyeHusi
UCMUHHO20 8000UEMEHMHO20 OMHOWeEHUs. PacyemHoe codepxaHue UeMeHmHO20 mecma 8
6EeMmMOHHbIX CMECSX Ha OCHOBE MaJIOKITUHKEPHbIX 8SXXKyu,ux eospacmaem Ha 6-9% no cpasHeHuto
CO cmecsamuU Ha ucxodHoMm uemeHme. Credyem ommemums, YeMm ebiwe codepxaHue 8 bemoHe
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MuUHepasnbHol 0obasku U 4YeM HUXe [/IOMHOCMb 8sKyuieao — mem bonbwe pacyemHoe
codepxxaHue UeMeHmMHo20 mecma.

Knroyeenbie cnoea: ssxyuue mamepuaribl, 6€MOHHbIE CMECU, MaslOKITUHKEPHbIE 8sKyUiUe,
godoriompebHocmb, pacmeopoomoersieHue, so0oomaoesieHuUe

Ob6ecneyveHne TEXHOSOMMYECKNX CBOWCTB GETOHHBIX CMECEN, COOTBETCTBYHOLLMX YCIOBUSIM
WX NPUrOTOBMEHNS, TPAHCNOPTUPOBAHUS, YKIAAKU N YNMOTHEHUS, ABNSETCA O4HOW M3 OCHOBHbIX
3agay npy HasHadeHum cocTtaBa 6eToHa. YuuTbiBas 3HAYMTENbHOE BIUSIHWME, KOTOpble BUA U
CBOMCTBA BSDKYLUMX OKa3blBAlOT Ha TEXHOSNOIMYEeCKMe CBOWCTBA OETOHHbIX cmecen, Obinu
nccneaoBaHbl OCHOBHbIE 3aKOHOMEPHOCTU WM3MEHEHMSI CBOWCTB OETOHHBLIX CMECEN Ha OCHOBEe
pasfiMyHbIX BWOOB  ManoOKMMHKEpHbIX Bsxkywmx (MKB), B TOM 4ucne W3MEHeHue Wux
yooboyknagpiBaemMocTM B 3aBMCUMMOCTM OT pacxoda BOAbl 3aTBOPEHUS, BUOA MMUHEpParbHON
nobaBkn B COCTaBe BSPKYLLEro, BENWYMHbI I (QONs necka B CMECWU 3anonHuTenen) n apyrux
(baKkToOpoB, a TaKKe COXPaHAeMOCTb OETOHHbIX CMecel, T.e. CMNOCOOHOCTb COXpaHeHus
ynoboyknagbiBaemMocTy Npu AnnTeENbHOM BblaepXUBaHUn nepea yknagkon [1, 2, 3].

PesynbTaTbl CTaHOAPTHbLIX MCMbITAHWA MAaNOKIMHKEPHBIX BSDKYLUMX PasfMYHbIX BUOOB U
COCTaBOB M WX COMOCTaBfEHWEe C pesynbTaTamu UCMbITAHUN UCXOOHbLIX LLEMEHTOB MOKa3blBatoT,
4YTO OHW XapaKTEPM3YOTCA ON3KMMN NoKasaTenamMm HOpMaribHOW rycToThl, HECMOTPS Ha BbICOKYHO
BOOOMNOTPEBHOCTL BXOAALLMX B COCTAB MarOKIMHKEPHbIX BSXKYLLUMX MUHEpPanbHbIX 400aBOK, Takux
Kak 3ona-yHOC M 3ona ruapoydaneHusi. 91O, O4eBMOHO, CBA3aHO C apcopbumen monekyn
cynepnnactudukaTopa Ha NOBEPXHOCTU KITMHKEPHbIX 3€PEeH M YacTul, MMHeparnbHbiX 06aBOK n
SIBMISIETCS CNEeACTBMEM MeEXaHOXMMMYeckon aktmBaumn. B 1o ke Bpems obpaliaeTr Ha cebs
BHMMaHMWe HECOOTBETCTBME MeXAy nokasaTensiMM HOpMarbHOW ryCcTOTbl M BOAOMNOTPEOHOCTLIO
CTaHOapTHbIX PAacTBOPOB HA OCHOBE MamOKMMHKEPHbIX BSXKYLLUMX. N3 npeacTaBneHHbIX Ha PUCYHKe
1 0606LWeHHbIX [OaHHbIX CcregyeT, uYTo Npu  paBHbIX 3HAYEHMAX HOPMAanbHOW TyCTOThI
BOOOMNOTPEBOHOCTL PaCTBOPOB HAa MAarlOKIMHKEPHbIX BSKYLWNX Ha 8-10% Hwmke BogonoTpebHOCTH
pacTBOPOB Ha  WUCXOOHbIX MopTnaHauemeHtax. B c¢BA3M Cc  aTum  onpegerneHune
yooboyknaabiBaemoctu 6eTOHHbIX CMecer MPOBOAMIIOCL B LUMPOKOM AManasoHe W3MEHEHUS
pacxoga BoAbl 3aTBOpeHus. [pudem Hapsagy ¢ onpedeneHneM 0Cagku KOHyca OETOHHbIX cMmecen
NPOBOANNOCHL onpeaeneHne nokasarenen mx xectkoctn no FOCT 10181.1.

PesynbTaTbl MCObITaHMA BGETOHHBLIX CMECEeN Ha MAasOKNUHKEPHbIX BSXKYLLMX Ha OCHOBE
BockpeceHckoro noptnaHguemMeHTa v 3onbl T3L-22 nokasbiBaloT, YTO ANt CMECEN Ha OCHOBE
MKB xapakTepHbl Te e 3aBMCMMOCTM yaoboyKnaabiBaeMOCTN OT pacxoda BOAbl 3aTBOPEHUS, YTO
N Ona cMecenm Ha mcxogHom noptnaHguemeHte. OTnMUMTENBHOM OCOBEHHOCTBIO CMecen Ha
ocHoBe MKB gBnseTca Heckonbko 6onbliad 4yBCTBUTENbHOCTb K M3MEHEHW0 pacxoga BOAbl
3aTBOPEHUS, KOTOpas BO3pacTaeT C yBENIMYEHNEM B BSXKYLLIEM KITMHKEPHOW COCTaBNAOLLEN.
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PucyHok 1 — 3aBUCMMOCTb OTHOCUTENBHOWM BOAONOTPEOHOCTN CTaHAAPTHLIX PacTBOPOB
HOPMarbHOW KOHCUCTEHLUN OT BUAA BSXKYLLNX:

1 — ncxogHole noptnanguemeHTbl; 2 — MKB-10 — MKB-30

B TO e Bpemsi B OTNNYMe OT NpUBEAEHHbIX AaHHbIX [3] O NOBbLILIEHHON XEeCTKOCTN GETOHHBIX
CMecell Ha BSDKYLUMX HU3KOW BOAOMOTPEOHOCTU, OCOGEHHO C MOBbLIWEHHLIM CcoAepXaHUeM
KIMMHKEPHOW COCTaBMsOLWLEN, AaHHble pUCYHKa 1 CBUAETENbCTBYIOT 006 yMEHbLUEHUM NokasaTens
)KECTKOCTN BETOHHbIX CMecel Ha MarOKITMHKEPHbIX BSDKYLLMX MO CPaBHEHMIO CO CMecsiMy Ha
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MCXOOHOM MOpTNaHAUEMEHTE MpW paBHbIX pacxofax BOAbl 3aTBOpPeHMs. OTa 0COBEHHOCTb
OETOHHbLIX CMeCel Ha ManOKMMHKEPHbIX BSDKYLUMX, KaK M OTMEYaemMoe Bbile CHUXEHUE
BOOOMNOTPEOHOCTM PacTBOPOB, MOXET OblTb CBSAI3aHO C M3MEHEHMEeM OObemMa LIEMEHTHOro TecTta
BCNeaCcTBME Pa3HOCTM MSIOTHOCTENM TPAOMUMOHHBIX KIMHKEPHbIX LEMEHTOB W BSXKYLWMX C
NOBbILLEHHbIM COAEepXXaHNeM MUHepasbHbIX JOOaBOK.

Mo gaHHbiM KO.M. BaxeHoBa [4], MMHMManNbHOE coaepXXaHne LEMEHTHOro Tecta B BETOHHOM
cmecu, obecneymBaroLee ee HepaccrnamBaeMoCTb U Ka4eCTBEHHOEe ynioTHeHne, coctasnaeT 170-
200n/m® B xecTkux 1 220-270 n/m® B NOABMKHBIX M NUTLIX cMecsix. BnvsiHne LeMeHTHOro Tecta Ha
BHyTPEHHee TpeHne OeToOHHOM CMecn W, COOTBETCTBEHHO, ee yaoboyknaabiBaeMoCTb,
onpegensaeTcss TOMWMHOM NPOCMOEK LEMEHTHOrO TecTa Mexay 3epHamu 3anonHutenss "6",
KOTopas MoXeT BbITb onpeaeneHa no dopmyne (1):

6=LUT -1, (1)

roe, LIT — copgep»xaHne LeMeHTHOro TecTa, ;
V — 06bem NycToT B 3anonHuTene, m;
S — yaernbHas NoBEPXHOCTbL CMECK 3anonHuTeneit, m/n.

Mpn NpoYMX paBHbIX YCMOBUSAX, T.e. OAMHAKOBLIX 3aMOSTHUTENSAX U PaBHbIX 3HAYEHUAX
(monsa necka B cMecum 3anonHutenen), ygoboyknagbiBaemocTb 6E€TOHHOM CMecK 3aBUCUT npexae
BCEro OT COAEPKaHUSA LLlEMEHTHOro TecTa.

B paccmartpuBaemMom 3KCnepuMeHTe GEeTOHHble CMEeCU M3roTaBnMBanuUCb MpuU NOCTOSHHOM
pacxoge BsxyLero (350 kr/mM®) ¢ Cnonb30BaHNEM OOMHAKOBbLIX 3aMOMHUTENEN U NPYU MOCTOSHHOM
3HayeHun r, pasHom 0,4. MNMNOTHOCTbL UCMONbL3yEMbIX BSXYLWMUX npu mucnbitadmm no FOCT 310.3
coctaBuna: MKB-10 — 2,468 r/cm®, MKB-20 — 2,57r/cm®, MKB-30 — 2,66 r/cm®. Tpu nocTosiHHOM
pacxoge Boabl, Hanpumep, 200 n/m3, TonwmHa NPOCNOeK LiEeMEHTHOro TecTa 6 6e3 yyeTa
BOAOMOrTIOLLEHMS 3anOnHUTENSA COCTaBNSET:

6=uT=B%"‘+2oo,n )

roe, Bsk — pacxo BsbKyLLero Ha 1m° GeToHa, Kr; p — MNOTHOCTb BSXYLLErO, riem®.
3HayeHve 6 Npu UCNonb3oBaHUM NOPTNAaHALEMEeHTa C NNOTHOCTbLIO 3,1r/cm® cocTaBnseT:

350

6—3'—1+200=313n.

Mpn ncnonb3oBaHun pasnuyHbix BuaoB MKB ¢ mMeHbluen NnoTHOCTLIO 00bEM LIEMEHTHOrO
TecTa COOTBETCTBEHHO YBEITMYMBAETCS U COCTABMSIET:

LT (MKB — 10) = > + 200 = 342

LIT (MKB — 20) = % +200 = 336 m;

LIT (MKB — 30) = % +200 = 332 n.

Takum obpasom, pacHeTHoe coaepKaHne LeMeHTHOro Tecta B 6ETOHHbIX CMECsIX Ha OCHOBE
MKB BospactaeT Ha 6-9% nO CpaBHEHWIO CO CMECAMM Ha WUCXOLHOM LEMEHTEe, npuyemM Tem
Gonblie, Yyem Bblle cogepxaHve B GeToHe MuHepanbHOW [06GaBKM M YEM HWXKEe MIOTHOCTb
BsKyLLero. Takum obpasom, no 3pdeKTy CHUXEHUSA XKECTKOCTU BEeTOHHbIX CMecen NpuMeHeHue
MKB askBMBaneHTHO yBenuMyeHuto obbema uemeHTHoro Ttecta Ha 20-30 n, 4To Npy OAMHAKOBOM
pacxoge BOAbl M BOOOBsKyLleM OTHoweHun paBHoM 0,57 (pacxog Boabl — 200 n/m®, pacxop
BskyLLero — 350 kr/mM®) cooTBETCTBYET MOBLILLEHUIO pacxoda LieMeHTa Ha 22-34 kr/m® (T.e. Ha 6-
9,5%).

Mpn wncnonb3oBaHun MKB ¢ MuHepanbHbiMu pobGaBkamu, NMAOTHOCTb KOTOPbIX Bbile
NNOTHOCTM 30nMbl rMapoyadanexHus (OypoyronbHaa 30Ma, LOMEHHbIA FPaHyNIMPOBaHHbIA  LUMaKk),
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pasHMUa B COAEPXXaHUM LEeMEHTHOro TecTa MO CpPaBHEHMKD CO CMEcsAMM Ha UCXOLHOM
nopTnaHaueMeHTe COKpallaeTcs, BCNEACTBME 4Yero rfokasaTernb >XEeCTKOCTM CMEeCel Ha Ma-
NOKMUHKEPHbIX  BSXKYLUMX CYLECTBEHHO MeHbLUe OTNM4YaeTcs OT JKEeCTKOCTUM CMecen Ha
nopTnanguemMeHTe.

BaXXHbIMWN TEXHOMOMMYECKNMMN XapaKTEPUCTUKAMN BETOHHbBIX CMEeCen SBNSOTCA CTOMKOCTb K
pacTBOPOOTAENEHNIO U BOOOOTAENEHNIO, @ TaKKe COXpPaHAeMOCTb (POPMOBOYHLIX CBOWCTB BO
BpPeMEHUN. 3HAYMMOCTb 3TUX XapakKTEepUCTUK npegonpedenuina HOPMUPOBAHME WX NoKasaTenen
OENCTBYOLWMMIN CTaHgapTaMu.

MpuBeageHHble B Tabnuue 1 OaHHble MOKa3bIBAKOT, YTO BESIMYMHA PaCTBOPOOTAENEHUS
OeTOHHbIX cMecen Ha ocHoBe MKB, kak npaBurno, He npeBblllaeT HOPMaTUBHbLIX NokasaTtenen. C
YMEHbLUEHNEM COAEPXKaHUS KITMHKEPHOro LileMeHTa B BSXKYLLEM pacTBOPOOTAEeNeHne Bo3pacTaeT,
Kak 1 Npu yBENUYEHUN pacxoda Bshkywiero. B 3aBucumocTn oT Buga mMuHepanbHon gobaBku
pacTBOpPOOTAENEHME BoO3pacTaeT B nocrnegoBaTenbHocTu: 3ona TOU-22 — 3ona KATOK —
OOMEHHbIN rpaHynupoBaHHbI wWnak. Cnegyet OTMeTUTb, YTO yBENUYEHME pacTBOPOOTAENEHMUS
NPy MNOBbILIEHWM pacxoda Bsxyllero Ha 1 M® 6eToHa B 3HauMTenbHO 6Gonbluei cTeneHu
XapaktepHo ans cmecen Ha MKB, cogepXalimx B KayecTBe MWHepanbHOW O06aBKM OOMEHHbLIN
rpaHynMpoBaHHbIN Wnak. [pyu 1cnonb3oBaHUM 30Mbl U 30M0LLMAAKOBbIX OTXOL4OB YyBenuieHue
pacxoga MKB conpoBoxgaeTcs He3HauMTENbHBIM MOBbLILLEHMEM NoKa3aTens pacTBOPOOTAENEHNS
(3ona KATOK) nnu ero ctabunmnsaunen (3ona rugpoyganenunsa TOL-22).

Tabnuua 1 — lNokasaTenu pacTBopooTAeNneHnst 6ETOHHbIX CMEeCcen

No Bsxyluee MwuHepanbHasa gobaBka Pacxof BsixyLero, ki/M° | PactBopootaenenve, %
1 300 3,7
2 Mnuy(B) - 400 4,6
3 500 51
4 300 3,8
5 MKB-10 3ona TOU-22 400 3,7
6 500 3,6
7 300 3,0
8 MKB-20 3ona TOU-22 400 3,5
9 500 3,3
10 300 1,8
11 MKB-30 3ona TOU-22 400 2,1
12 500 2,0
13 300 3,4
14 MKB-20 3ona KATOK 400 3,7
15 500 4,1
16 300 3,8
17 MKB-20 [OMeHHbIN Wnak 400 4,3
18 500 4,6

B 3aBuvcumocTn OT BMAa MUHeparnbHOW [o06aBkM NpW paBHOM COAEpPXaHWUU KITMHKEPHOW
coctasnsowen B MKB coxpaHseMocTb GEeTOHHbIX CMecen Bo3pacTaeT B MOCNeaoBaTeribHOCTHU:
3ona KATOK — goOMeHHbIM Wwnak — 3ona rugpoyganeHus, Yto B LeNIOM COOTBETCTBYET YANMHEHUIO
CPOKOB CXBaTblBaHWS BSXYLUMX W nposBrseTca Hanbonee OoTY4ETNUBO MPU UCMbITAHUU XKECTKUX
GETOHHbIX CMecen.

Takum o6pa3om, NpoBEeAEHHbIE UCMbITAHUSA BbISBUIM BbICOKME TEXHOSOMMYeckne CBOMCTBA
B6eToHHbIX cMeceln Ha ocHoBe MKB, 4TO BblpaxaeTcs B yNy4ylIEHUN No CPaBHEHMIO CO CMECAMN Ha
NUCXOOHbIX LEeMeHTax BMOPOMOPMOBOYHLIX CBOWCTB, CTOMKOCTM K pacTBOPOOTAENEHUIO U
COXpPaHAEeMOCTU W CBSA3aHbl C yBENMWYEHMEM OOBLEMHOrO COAEepPXaHUsA LIEMEHTHOro TecTa W
3Ha4yeHMs UCTUHHOIO BOAOLIEMEHTHOIO OTHOLLEHMS.

Nntepartypa
1. Ctatuctuka. Poccusa // LlemeHT 1 ero npumeHeHme.— 2013. — Ne 3. - C.7.
2. J.W. Bullard, H.M. Jennings et al. Mechanisms of cement hydration. // J. Cement Concrete Res.
—-2011. -V 41(12). — P. 1208-1223
3. babaes LU.T. CpaBHUTENbHbIE UCMbITAHUS BSXKYLLUMX HU3KOW BOLAOMNOTPEOHOCTM B PasfmyHbIX
3apybexHbix cTpaHax. // Cepusa 3. lNpomblwneHHOCTb cbopHoro xenesobetoHa. BHUNOCM. —
1990. — Bbin.4. — C.30-39
4. baxxeHoB 0. M. TexHonorust 6etoHa. — M. Bbicwas wkona, 1978. — 455 c.
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KILUWKEHTAN CbIHAMEH BAVNNAHbBICTbLIPFBILWTAP 3EPTTEYNEPIHIH BETOH
KOCHNAJIAPbIHbIH TEXHONOIMNANbIK KACUETTEPIHE bIKIMANbI
T.B6. AxmeTxaHos, I'.T. [loHeHOBa

Makanada  KiwkeHmal  cbiHameH  6alnaHbicmbiprbilumapdbi{  HeeidiHOe  6emoH
KocrianapdbiH MEXHO02UsIbIK Kacuemmepi 3epmmernzeH. bemoH KypambiH 0alibiHOay Ke3iHOe
Heeizai MiHOemmepdiH bipi- onapdbl OalibiHOay, macbkimanday, XuHay XoeHe mbifbi30ay
wapmmapbiHa CcoalUKec KeremiH 6emoH KocrnanapblHblH MEXHOI02UAMbIK — KacuemmepiH
Kammamachi3 emy. XKypeaisinazeH cbiHakmap KilkeHmaul cbiHameH 6alnaHbicmbipsbilumapobiH
HeeidiH0e 6emoH KocnanapblHbIH XOfapbl MexHUKanblK KacuemmepiH aHbiKmaobi. byn 0Qipindi
Kanbinmay KacuemmepiH xakcapmyda KepiHic mabadbl xoHe UeMeHm rnacmachl KesreMiHiH
apmybIMEH JXeHe HaKmbl Cy-UeMeHm KamblHacbiHbIH MoHiMeH 6alnaHbicmbl.  LlemeHm
rnacmachiHbIH ecenmik  Ma3sMyHbl 6emoH KocnianapbiHOa KiLukeHmad CbIHamMeH
batinaHbicmelprbilumapObiH HeaisiHde bacmarikbl ueMeHmmeai KocnanapmeH casnbicmeipraHda 6-
9% apmadbl. Aman ememiH xatm, 6emoHOarbl MUHepPasnobiK KOCMaHbIH Mesuwepi HeFypribiM
JKoFapbl borica xoHe 6alniaHbICMbIPFbILW 3ammMbIH MblFbI30bifbl HEFYPIIbIM MeMeH borica, ueMeHm
rnacmacbiHbIH ecerimesieeH Ma3myHbl COFYpPribiM Ker 6os1adkbl.

TyliH ce30ep: b6alnaHbicmbipfbil Mamepuandap, 6emoH Kocnanapbl, KilkeHmad
CbiHaMmeH 6alniaHbICMbIPFbIW, Cy CYpPaHbIChl, epy, CyObiH 6eniHyi

INVESTIGATION OF THE INFLUENCE OF THE LOW-CLINKED BINDERS
ON THE CONCRETE TECHNOLOGICAL PROPERTIES
T.B. Akhmetzhanov, G.T. Danenova

Technological properties of concrete mixes on the basis of low- clinked binders are
investigated in the paper. Ensuring technological properties of the concrete mixes corresponding to
conditions of their preparation, transportation, laying and consolidation is one of the main
objectives at determination of a concrete structure. The investigations have revealed the high
technological properties of concrete mixes on the basis of low-clinked binders. It is expressed in
improvement of vibroforming properties and it is connected with increasing the volume contents of
the cement test and the value of the water cement relation. The settlement content of the cement
on the basis of low- clinked binders is increasing for 6-9% in comparison with mixes on initial
cement. It should be noted, the content in concrete of mineral additive is higher and the density of
binders is lower, the settlement content of the cement test is higher.

Key words: binders, concrete mixes, low- clinked binders, water requirement, mortar
separation, water separation.

MPHTW: 44.31.41

C.A. llomkukoB, M.B. EpmoneHko, A.b. ToumbaeB
ocynapcTBeHHbIN yHUBepcuTeT nmenun LLlakapmuma ropoga Cemein

TEPMOIPA®UYECKUA AHAINU3 PABOThbI TEMJIOBOIO HACOCA B 3ABUCUMOCTU
OT TEMNEPATYPbI HU3KONOTEHUUAJIbHOIO NICTOYHUKA

AHHOmauyusi: B cmambe npusedeHbl  pe3ynbmambl  uccriedoeaHus  8/UsHUS
memrepamypbl HU3KOMOMEHYUanbHOo20 UCMOYHUKa Merniomsl Ha PeXumsl pabombi Mernnoeozo
Hacoca pabomarouwjeco Ha xonodunbHoM azeHme R134a. UccnedosaHusi npoeodunuckb Ha
aKcriepuMeHmarbHoOU ycmaHo8Ke «mersio8ol Hacocy. JKcrepumMeHm rpoesodursicss npu pasHbIX
cmapmosbix memriepamypax 6 ucnapumene: 8°C, 15°C, 20°C u 25°C. [llpu amom 8 bake ¢
KOHOeHcamopoMm HadasibHas memrnepamypa 800bi (t.) 6bina coomeemcmeeHHo 8°C, 20°C u
25°C. [lo pesynbmamam rpo8edeHHbIX uccriedogaHuli bbinu MoCMpPOeHbl MmepMocpaMmbl
Hazpesa 800bI MPpU pasfnuyHbIX memrnepamypax HU3KOMOMEHUUanbHO20 UCMOYHUKa SHEpaul.
AHanu3  Mony4YyeHHbIX  3KCrepuMeHmarbHbiX  OaHHbIX  foKa3asl, 4mo  memrnepamypa
HU3KOMomeHyuasnbHo20 UCMOYHUKa e/lusiem Ha UHMEeHCUBHOCMb U cmereHb Hazpeea 800bl 8
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KOHOeHcamope, COOMBEMCMBEHHO C [108bIWIEHUEM memrepamypa HU3KOMOMeHyuUaibHO20
UCMOYHUKa yeeriuqueaemcsi UHMeHCUBHOCMb U CmereHb Hagpesa 8 00UHAKOBOM [POMEXYMKe
8peEMEHU U C yCcmaHo8/1eHHOU MOWHOCMbIO KOMIIpeccopa.

Knroyeeble cnioea: sHepaocbepexxeHue, 3Hep20ahghekmueHOCmMb, Mmernoeol Hacoc,
3KO0J102US1, HU3KOINMOMeHyUarsbHbIU UCMOYHUK 3HepauU.

B TeyeHne ponrux net nioan 6e33aboTHO AobbiBanu 3HEPruio, He CrvLWKOM GecnoKosicb
n3-3a TOro, 4YTO 3anachbl yrneBogopoaoB CoBCeM He GeckoHeuHbl. OgHaKo cerogHs BCe NMOHMMALOT,
Kak BaXHbl pasBuUTME anbTepHaATUBHbIX WMCTOYHMKOB 3SHEPrMM B MUPEe U 3aMeHa Takumu
NUCTOYHMKaAMWN TPaAUUMOHHbIX. AnbTepHaATUBHAA JHepreTvka SABMSETCA OYeHb NEepPCneKTUBHLIM
HanpaBneHnem, KOTOPOe U3yyatoT y4eHble BO Bcem mupe [1].

Mup XXI Beka nNpogormkaeT HyXXOaTbCs B MPUPOOHbIX pecypcax, KoTopble U B Oyayliem
OyayT mmeTb ocoboe MecTo B pasBuMTUKM NobanbHOM 3KOHOMUMKM WM 3KOHOMUKM Pecnybnukm
KasaxcrtaH.

OpHako cregyeT KpUTUYECKM MNEepeoCMbICNIUTE  OpraHn3auuio  CbipbeBbIX WHOYCTPUM,
noaxoapl K ynpasneHuo NpUpoaHbIMU pecypcamu.

HeobxoanMmo aKkTMBHO BHEAPSTb  KOMMSEKCHble  MH(OPMaUMOHHO-TEXHONOrM4Yeckme
nraTgopmbl.

BaxHo noBbicMTb TpeboBaHUA K 3HeproaddEKTUBHOCTU U SHEProcOEepEXeHnto
NpeanpuaTUA, a Takke SKOMOTMYHOCTU U 3CPEEKTMBHOCTN paboTbl camMmx Npou3BOAUTENEN
3Hepruu.

CoctosiBwasica B ActaHe BbicTaBka «JKCI10O-2017» nokasana, Kak CTPEMUTENbHO
OBWXKETCS Nporpecc B cpepe anbTepHATUBHOW, K4UCTON» SHEPIUN.

CerogHa Ha BO30OHOBNSEMbIE WCTOYMHWKM 3HEPrMn NpUxXoauTcs 4YeTBEPTb MMPOBOrO
NpOM3BOACTBA ANEKTPOIHEPTUN.

Mo nporHosam, k 2050 rogy aTtoT nokasatenb gocturHeT 80%.

lNocTtaBneHa 3agava OOBECTM OONKO anbTepHaTuBHoW aHeprum B KasaxctaHe oo 30% K
2030 roay.

CerogHsa B KasaxctaHe yxe genctByeT 55 obbektoB BAS obuwen mowHocTelo 336 MBT,
koTtopbiMu B 2017 roay BblpabotaHo nopsaka 1,1 munnuapaa kBT-4 «3eneHon» aHeprum [2].

OpHa 13 nepcnekTMBHBIX OTpacrnen anbTepHATUBHOW 3HEPreTUKN SABNSAETCS NPUMEHeHVe
TennoBbIX HACOCOB.

TennoBon HacoC — 3KOMOrMYECKN YMcTas cucTeMa, No3Bonsowasa nonyyYyaTb Tenno Ang
OTOMMIEHNS W TOpSAYEro BOAOCHAOXEHWS KWUMbIX MOMELLEHM 3@ CYET MCMOSb30BaHUSA
HU3KOMNOTEHLMAmNbHbIX MCTOYHWKOB WM MNepeHoca €ero K TennoHocuTtento ¢ 6onee BbICOKOM
TemnepaTypown. B kayectBe HM3KONOTEHUMANbHbIX UCTOYHUKOB MOTYT MCMOSb30BaTbCA rPYHTOBLIE
N apTe3anaHckue BOAbl, 03epa, MOps, TENnO rpyHTa, BTOPUYHbIE 3HEPreTu4eckne pecypcbl —
cbpocChl, CTOYHbIE BOAbI, BEHTUNALUWOHHbIE BbIOPOCHI M T.n. 3aTpavmBas 1 kBT anekTpudeckomn
MOLLIHOCTW B NPMBOAE KOMMPECCUOHHOW TEMMOHACOCHOW YCTAHOBKW, MOXHO nonydntb 3-4 kBT, a
npv onpegeneHHbIX YCnoBusx U Ao 5-6 KBT TennoBon MOLLHOCTMW.

TennoHacocHble  yCTaHOBKM  LenecoobpasHO  ucnonb3oBaTtb MNpu  nepexoge K
AeLeHTpanmM3oBaHHbIM cucTeMaM TennocHabxkeHns (6e3 NPOTHKEHHbIX JOPOroCTOALMX TEMMOBbIX
ceTen), Korga TennoBasa 3Heprnsa reHepupyeTtcs BONM3mM ee notpebutend, a TONIMBO CXKUraeTca
BHE HacereHHoro nyHkTa (ropoaa).

MakcumanbHass TemnepaTtypa, KOTOPyld MOXeT obecneuntb rpelowmin  KOHTYp
reoTepMarbHbIX TEMMOBbIX HACOCOB, Kak NpaBuro, coctaensaet 55°C, y otaenbHbIX mogenen — 60-
65°C. [lna Toro, 4ToObl TENNOBOWM HAacoC Mor paboTaTb B T€YEHUE BCEr0 OTONUTENLHOIO Nepuoaa
M MakcuManbHO peanu3oBaTb CBOM  39Heprocbeperawowmn  noTeHuman, Heobxoaumo
NCNONb30BaHME  HU3KOTEMMEPATYPHbIX CUCTEM  OTOMSIEHUSS — CUCTEMbl OTOMMEHUA C
MakcumarnbHbIMM Temnepatypamy B MpSAMOW W oBpaTHoW nuHuAX He Bbliwe 70°C mn 50°C
cooTBEeTCTBEHHO. OAHako ANns HM3KOTEMMepaTypHbIX cUcTem TpebyeTcsl yBenuyeHHas nnowagb
oTONUTESNbHBIX NPUOOPOB MO CPABHEHUIO C TPAAULMOHHBIMW CUCTEMaMn OTOMMEHUSA, YTO BrneveT
AONOMHUTENbHbIE 3aTpaThbl.

OTMeTUM, YTO IKOHOMMYecKass APPEKTUBHOCTb NMPUMEHEHNS TENSTOBbIX HACOCOB Ha Lenu
TennocHabXeHns CywecTBEHHO 3aBUCUT OT KIMMaTU4eCKUX YCrOBUW permoHa B Lenom, npudem
dakTopbl, BAUAOLWME Ha 3PPEKTUBHOCTb MCMONb30BAHMA TEMNMOBbIX HACOCOB, MMEKT pasHyto
HanpasfeHHOCTb.  TennoBoW  MNOTeHuMan rpyHTa W, COOTBETCTBEHHO, KO3I(hULMEHT
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TpaHcopmaunn pacteT C ceBepa Ha tor, HO NPOAOSIKUTENBHOCTb OTOMUTENbHOrO nepuoga u
YMCIIO YacoB WCMOMb30BaHUA TEMMOHACOCHbLIX YCTAHOBOK, @ 3Hauv T UM peanu3aumsa  ux
3HeprocbeperaroLlero notTeHumana, ¢ cesepa Ha tor ymeHbLuaetcs [3].

AKTyanbHOCTb TeMbl WccnedoBaHus. B HacTosilee Bpems BaXHbIM  MPUOPUTETOM
Crtpaterun uHOycTpuanbHO-UHHOBALMOHHOrO pa3sutusa Pecnybnvku KasaxctaH Ha nepvog Ao
2024 r. saBNSeTCS CHWKEHMEe YyOenbHblIX 3aTpaT Ha MpoM3BOACTBO W MCMNOSfb30OBaHMe
9HEpPropecypcoB 3a CYeT BHeApeHWss 3Heprocbeperarowmx TexHonorm u obopyaoBaHus,
MO3BOSIAIOLLMX MCMNOMb30BaTb BO30OHOBMSEMblE WUCTOMHUKM 3aHeprun. Wcxoaa m3 atoro 6binu
onpegeneHol OCHOBHblE MNPUOPUTETbI HaYYHO-TEXHUYECKOW MOMUTUKM MO pa3paboTke HOBbIX
3HeprocbeperatLmx TEXHONOrMn 1 obopyaoBaHUs, UCNONb3YIOWNX BTOPUYHbIE SHEPreTUYeckue
pecypcbl, HeTpaguUMOHHblE W BO30OHOBNSIEMbleE WCTOMHWKM  3HEprn, B TOM  4ucne
3HepreTU4eckoro NoTeHumnana cyLecTByloLWNX B NPUpoae rpagMeHToB Temneparyp.

3agava wuvccnegoBaHuMs — onpegenuTb  3aBUCMMOCTb  HarpeBa  TensioHocuTensa B
KOHAEeHcaTope OT TeMnepaTypbl HU3KOMOTEHLMANBbHOIO NCTOMHUKA SHEPTUN.

Ana nccneqoBaHws BAUSAHWUS TemnepaTypbl HU3KOMOTEHUMANbHOrO MCTOYHUKA 3HEpPrum Ha
pexumbl paboTbl TENfIOHACOCHOW YCTaHOBKM Obin  MpoBedeH psig  9KCNEPUMEHTOB  Ha
3KCNepMMeHTanbHOM YCTaHOBKE «TENMOBOM Hacoc» (puc. 1), cxema KOTOpOW nokasaHa Ha pUCyHKe
2. [laHHasi ycTaHOBKa paboTaeT Ha xonoaurbHoM areHte R134a.

PucyHok 1 — QkcneprmMeHTanbHasi ycTaHOBKa « TennoBown Hacocy

-~ %_H I <
1 o> L 3 9 8
anr= : =

PucyHok 2 — MpuHumunmansHasa cxema paboTbl TENNOBOro Hacoca
1 — komnpeccop; 2 — koHageHcaTtop; 3 — ncnaputenes; 4 — apoccenb; 5 — pUNbTP-ocyLLNTENb;
6 — nHaunkaTop BNaru; 7 — eMKOCTU Ans BoAbl; 8 — T9H; 9 — Tepmoperynstop

B npouecce npoBegeHVs 3KCMEPUMEHTOB OCYLLECTBAANCA KOHTPONb TemnepaTtyp B
ncnaputene M KoHgeHcaTope A0 MOMeHTa cTabunusauum TemnepaTtypbl HarpeBaemMow BOAbI.
OnbIThl NPOBOAUNUCL NPW pasHbIX CTapToBblX TemnepaTtypax B ucnaputene: 8°C, 15°C, 20°C n
25°C. lMpn atom B 6Gake C KoOHAEHcaAaToOpoM HadanbHas Temnepatypa Bogbl (t,) Obina
cootBeTcTBeHHO 8°C, 20°C wu 25°C. Ha ocHoBe MOfyYeHHbIX [AdaHHbIX OblM NOCTPOEHDI
TepMorpamMmbl HarpeBa BOAbl MPU PasfUYHbIX 3HAYEHUAX TemnepaTypbl HU3KOMOTEHUUANbHOro
ncrtoyHuka (puc. 3,4,5u16 ).
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PucyHok 3 — Tepmorpamma HarpeBa Bofbl Npy TeMrepaType HU3KOMOTEHLMANbHOro NCTOYHMKA
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PucyHok 4 — Tepmorpamma Harpesa BoAbl Npu TemnepaType HU3KONOTEHLMaNbLHOro
NCTOYHMKa t,=15°C
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PucyHok 5 — Tepmorpamma Harpesa BoAbl Npu TemMnepaType HU3KONoTeHLMansHOro
ncToYHuKa t,=20°C
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PucyHok 6 — Tepmorpamma Harpesa BoAbl py TEMNepaType HU3KOMOTEHUMAIbHOro
NCTOYHMKa t,=25°C

AHanNn3 Nony4YeHHbIX KCNepUMEHTarbHbIX JaHHbIX Nokasan:

— TemnepaTypa HU3KOMOTEHUMANbHOrO MCTOYHUKA BMWAET Ha WHTEHCUMBHOCTb Harpesa
BOObl B KOHAEHcaTope, COOTBETCTBEHHO C MNOBbILLEHMEM TemrepaTtypa HU3KOMOTeHUnansHOro
WCTOYHUKA yBENUUNBAETCHA N UHTEHCUBHOCTb Harpeea.

— TemnepaTtypa HWU3KOMOTEHUMaNbHOro MWCTOYHMKA BIIMSET Ha CTeneHb Harpesa, C
NnoBbILLlEHNEM TemrepaTtypa HU3KOMOTeHUWarnbHOro WCTOYHWKa YBenuyuBaeTcs TemnepaTypa
TENMAOHOCUTENSA C KOHOEHcaTope B OOMHAKOBOM MPOMEXYTKE BPEMEHM U C YCTaAHOBIEHHOW
MOLLHOCTbIO KOMMpeccopa.

Ha pucyHkax 4,5 n 6 npu HavanbHOW TemnepaType TernrnoHocuTens B KoHOecaTope
t«=25°C nocne BbIx0O4a Ha CTabWMbHbLIN pexnm paboTbl C MOBLILEHMEM TemnepaTypbl
HU3KOMOTEHUMANbHOr0 UCTOYHUKA CTENEHb HarpeBa MeHbLUe, YeM Yy MpU HavanbHOW TemnepaType
TennoHocutensa B koHgecaTope t,,=20°C. 3710 0OycrnoBneHo OTCYyTCTBMEM MNEepeoxXnoauTens B
cxeme aKcnepuMeHTarnbHOW YCTaHOBKE «TEMNSTIOBOWN HAcCOC».
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X¥MbICTbIH HErI3rN SNEYMETTIK KOPCETKIWIHIH TEMMNEPATYPACBIHOAFbI XblIlY
COPFbIHbIH X¥MbICbIH TEPMOIPA®UAIBIK TANOAY
C.A. Jomxukos, M.B. EpmoneHko, A.b. Toumbaes

Makanada memeHai sneyemmi Xbiy Ke3iHiH memnepamypacbiHbiH R134a xnadaceHmiHde
JKYMbIC icmelmiH Xblily COPfbIHbIH XYMbIC XardalinapbiHa ocepiH 3epmmeydiH Hemuxxenepi
KenimipineeH. OKCrepuMeHm 3KCrepuMeHmMmIK KOHObIpFbiOa «XKblily» COPFbIMEH OpbIHOanobl.
AkecnepumeHm 6ynaHObIpFbiuma ap mypni bacmankel memrnepamypanapda xy3eze acblpbiniobl:
8° C, 15° C, 20° C xoHe 25° C. KoHOeHcammebl biObicma, 6bacmarikbl cy memnepamypacs! (tnc)
muiciHwe 8° C, 20° C xeHe 25° C 6ondel. 3epmmeynepdiH Hemuxeci b6olbiHwa Ccydbl
XKblbimyOblH — mepMogpammarnapbl  arneyemmi  arneyemmi  3Hepeausi  Ke30epiHiH — mypni
memrnepamypanapbiH0a KypacmbipbliifraH. OKcriepuMeHmmik Manimemmepdi manday memMeH
copmmel Ke3i memrnepamypa 6ipdel yakbim aparibifbiHOa XoHe KomrpeccopldbiH bernzineHeeH
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Kyambl  Xblily KapKbIHObIMIbIFbI  MEH QopexeciH apmmbipadbl MmeMeH Ccopmmbl  Ke3i
memrepamypack! Xofapbinar, CeUKeCiHwe, KOHOeHcamop Xbiily Cy KapKblHObIIbIFbIH XXOHe
Oopeixeci acep emedi Oen Kepcemmi.

TyliHOi ce30ep: sHepausiHbl yHeMOey, aHepaus muimdiniai, Xblrly COPFbICkI, IKOI02US,
mewmeH arieyemmi 3Hepaus Ke3i

THERMOGRAPHIC ANALYSIS OF THE HEAT PUMP OPERATION DEPENDING ON THE
TEMPERATURE OF LOW-POTENTIAL SOURCE
S. Dolzhikov, M. Yermolenko, A. Toimbayev

The article presents the results of the investigation of the effect of the temperature of a low-
potential heat source on the operating conditions of a heat pump operating on the refrigerant
R134a. The experiments were carried out on an experimental "heat pump" installation. The
experiment was carried out at different starting temperatures in the evaporator: 8° C, 15° C, 20° C
and 25° C. In the tank with the condenser, the initial water temperature (tnc) was 8° C, 20° C and
25° C, respectively. Based on the results of the studies, water heating thermograms were
constructed at various temperatures of a low-potential energy source. Analysis of the experimental
data obtained showed that the temperature of the low-potential source influences the intensity and
degree of water heating in the condenser, respectively, as the temperature of the low-potential
source increases, the intensity and degree of heating increase in the same time interval and with
the installed power of the compressor.

Key words: energy saving, energy efficiency, heat pump, ecology, low-potential energy
source

MPHTW: 65.59.29

LWW.B. BanTtykeHoBa, I".H.Ma3u30Ba
C.CendynnuH atbiHaarbl Kasak arpotexHukanblk yHMBepcuTeTi, ACTaHa kanachl

ET ©HIMAEPIHAE ©HI'EH ACKABAK T¥KbIMbIH KOJIAAHY

AHOamna:. byn makana eHzeH ackabak myKbIMbIH Xapmbinal ¢habpukammap KypambiHa
eHeisy0i meopusinblKk Heaisdeyze apHanfaH. AdaMHbIH mamakmaHyblHOa em ©HIMOepIiHiH
canarnblifbifbl 63 andblHa 63ekmi Mmacesie bora mypa, coHOau-akK eHdAipicmeai mexHUKarslbIK
caHmap/iblK-2uaueHarslblK epexeciMeH mbifbi3 balinaHbICmbl eKeHiH ecmeH wibiFapmay kepek.Ochbl
mypfrbi@a anambiH 6orncak, KyHOesnikmi depymeHdep MeH aKybiddap b6ali KyHObIbIFbI XKOFaphbl
maramOapmMeH mamakmaHy, adamHbiH mypni ayblpynapra Kapcbl UMMyHUmemmik KabinemiH
JKOFapbliamyfa, KopularaH OpmaHbIH riacmaHybl 9CepiHeH 3usHOblI KandbikmaplbiH adam
ar3acbiHa XUHaKkmaryblHbIH andbiH aliMak.

CoHbIMEH Kamap KeweHOi 3epmmeyrnep (XUMUSTbIK KypaMbl XOHe opaaHOosenmukaribiK
Kepcemkiwmepi) apKblibl OHMaulnaHObIpbliFaH XaHa OHIMHIH — 6H2eH ackabak myKbiMbl
KOoCblriFaH Komjiem peuenmypacbl MEH MEXHOM02usiCbl KapacmblpblifaH. [alibiH  eHim
b6acekenecmikke wablOal anambiH Kypambl 6albimbliradH QyHKUUOHanObiK barbimmarbl maram
6051ambIHbI HE2i30€/12EH.

Tytin ce30ep: ecimOik WuKizambl, 6HeeH ackabak myKbiMbl, mypama, Komsem eHimi

Kasipri kesge KasakctaH PecnybnukacbiTamak eHZipy aHa XoHe 3KONorusanblK Kayincis
TexHonoruanapabl Nanganady apkbinbl — eMip cypy canacbliHblH AeHreriH apTTblpyFa epekille MaH
OepreH. En 3KOHOMMKACbiHA >KOFapbl TexHonorusnapdbl ©OenceHai  eHrisy HaTukeciHae
3KOHOMMKANbIK XETICTIKTepre, COHgan-aK ynTTbl CaybIKTbIPY YLUIH TaMak eHiMaepiH kaTaH 6akbinay
COHbIMEH KaTap €T XoHe eT eHiMAepiH yrfanTyra, ilWKi HapblKTaFbl Tamak eHiMAepiHiH canacbiH
Gakbinayabl KylenTyre epekwe keHin ©6eny kaxeTTiniri anTbinFaH. Kasipri keseHaoe eT eHaipy
eHAipiciHOe TexHonorusanblK KanWTa XabgbikTany Lapanapbl, ©HAIPICTIK yaepicTtepai Tyrengemn
MexaHuKanaHablpy >XeHe aBToMaTTaHAblpy, 9pTypni eHiMaepai kawWTanan eHaeyae Y34ikcis-
TYPaKTbl XXeninep Kypy, WarblH LexTapdbl KenTen ally Xofapbl AeHrenae xyprisinyae [1].
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AfaMHblH TamakTaHyblHOA €T eHiMAepiHiH, cananbiUibifbl ©3 angblHa e3ekTi Macene 6ona
Typa, CoHAan-aK eHgipicTeri TEXHMKasbIK CaHTapsblK-TMrmeHanblk epexxeciMeH TbiFbl3 6annaHbICTbI
eKeHiH ecTeH wbifapmay kepek.Ocbl Typfblda anaTtblH Goncak, KyHOEenikTi gapymeHaep MeH
akybizgap 6an KyHAObIMbIFbl XKOFapbl TaFaMaapMeH TamakTaHy, afaMHblH TYphi ayblpynapfa kapcbl
UMMYHUTETTIK  KabineTiH >XofapbinaTyfa, KopluaraH OpTaHblH NacTaHybl 9CEpPiHEH 3unsaHAbI
KangblkTapablH agam af3acblHa XXUHaKTanyblHbIH angbiH anMak. CoHabIKTaH Kasipri kesenge Tamak
eHepkacibi KelleHi MaMaHAapblHbIH anablHaa TypFaH Macene, BUTamuHaepre 6am Guonorusnbik
XOHe TaMaKTblK KYHObINbIFbl XXOFapbl TaMakK eHiMOepiHiH aCCOPTUMEHTIH KEHENTY MEH KOMIMMEKCTi
kanTa eHgey aaictepiH isgey [2].

MyHOanm KyHObINbIFbI XKOFApbl Tafam TypriepiHe KekeHicTephi XaTtkpidyra ©Gonagbl.Onap
AopymMeHaep MeH akybisgapra 6an keHe COHbIMEH KaTap awnmakTapga KeH TapanybiHa
OarinaHbICTbl TaMak eHZipiCi canachblHbIH, HEri3ri WukidaT KopnapbiHbiH Bipi peTiHae kapacTbipyfFa
oonagbl. OcbliHbIH Heri3iHae KeKeHIiC eHiMAepiHiH iwiHae ackabak Owonorusnblk OenceHai
KocbinbicTapablH, 6aranbl ke3i 6onbin Tabbinagbl.KasakctaHaa ackabakTbiH, GipHewe Typnepi 6ap.
Ackabak Tamak eHgipiciHae, MeanunHaga XXeHe e KenTereH aybis WwapyallbiibiKkTapbliHAa KEHIHEH
kongaHsinagp! [3].

Ocbl maceneHi wewyae ackabak eHiMiHiH KypblnbiIMOblKk—MEeXaHuKanblK KacueTTepiH eckepe
OTbIpbIN, 6HIMAI eHaeyde TabwuFn KyHObLUIbIFbIH JKOMMaW MeXaHuKanblK XONMeH eHaey 6onbin
Tabbinagbl. MeHiH 3epTTeyimge eHreH ackabak TyKbIMblH KOCY apKblfibl KOTMNET ©HIMiHIH
TEXHONMOrMACLI MeH peuenTypacbiH acay kapacTtbipbinagbl. OcbifaH GannaHbICTbl, angbifa
KOMbINIFAH MakcaT: OTaHAblK ©HIMHiH aCCOPTUMEHTIH apTTblpy, ©HreH ackabak TYKbIMbIH KOCY
apKbINbl 3KCTPAKLUUSA XKOHE XUMUAILIK 84icTepai kongaHban, MexaHuKanblK XXOrnmMeH Tabufn KyHabl
canacblH cakTan OTbIpbIl KOTMET acay NpoUEeciH KapKblHOaTy, onepauusiapanbik Tacbimangay
WbIFbIHAAPbLI MEH eHOEK KYLUIH )XoHe nanganaHyablH MaHbI3abiNbIFbIH XKOFapnarTy.

HoTwxeHi capanTtan oOTbIpbin angblifa KOMbIfiFaH MakcatTapAbl Keneci Typae Lwelemis —
OHreH ackabak TyKbIMbIH anbin eHdey, KenTipy, eHOey YPAICiHEH KeWiH ycakTay npoueciHe
Xyprisineai. [arnbliH 6onfaH YHTaKTbl KOTNET HIMIH a3iprey yLWiH KongaHambl3.

KacanfaH eHiM HaTmXeciHOe eHreH ackabak TyKbiMbl KOCbIIbIN AaWbiHAANFaH KOTNETTIH
peuenTypacbl MEH TEXHOMNOMUSACHIH XKacay €T eHepkacibiHe YCbIHY, AalblH ©HIMHIH 9KOHOMMKaIbIK
TUIMAINIFIH aHbIKTay XXaHe apTTbipy 60nbin Tabbinagbl.

ByriHri TaHOa agamMHbliH TamakTaHyblHOA €T XaHe €T eHIMAEpPiHiH cananbifbifbl eH ©3€eKTi
Macenenepain 6ipi 6onbin oTbip. ET eHiMaepiHEH agam aF3achl aca KaXeTTi Tabufn akybl3, MUHe-
pangbl 3aTTap MeH AspyMeHaep anatbiHAbIKTaH 6acka Taram TypriepiHe kaparaHga Guonornsanbik
KYHObINbIFBI ©6T€ 30p, €TKe XamnblKTblH CYPaHbICbl Oa opKallaH »Xofapbl Gonbin Kengi. Onem
engepiHae et eHiMAepiH eHAIpy KenemiH ynFanTy ypaici Tek Tabusn Wwnkisat ke3gepi ecebiHeH FaHa
XXy3ere acblpbifibin OTbIp.

Ocbl oparpga C.CencdynnuH aTbiHAarbl Kasak arpoTexHukanblK YHUBEPCUTETIHIH «Tamak
XOHe KanTa eHaey OHAIPICTEpiHIH TexHonornacbl» kadegpacbiHa kapacTtbl «ET eHiMaepiH kanTta
eHaey Taxipnbeni — eHAIPICTIK uexblHAa» eHreH ackabak TYKbIMbIH €T eHiMAepiHae, SFHU KoTneT
Xacayga TviMmai kongaHy XXyMblcTapbl Xypridingi. CoHbIMEH Katap Keluenai 3epTreynep (XMMuUsnblK
Kypambl X8He OpraHonenTuKanblk KepceTKilTepi) apKblibl OHTaWNaHAbIPbIIFAH XaHa eHIMHIH —
©HreH ackabak TyKbIMbl KOCbIfIFaH KOTNET peLenTypacbl MEH TEXHONOMMACHI XXacanapl. [JanbiH eHiM
GacekenecTikke Whblgan anaTtbiH Kypambl GanbiTbiiFaH yHKUMOHANAbIK GaFbITTaFbl TaFam Gornbin
Tabbinaabl.
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MCNOJIb3OBAHUE NMPOPOLLEHHbIX CEMAH TbhbIKBbl B MPOU3BOACTBE
MACHbIX MPOOYKTOB
LW.B. BanTtykeHosa, I'.H. Na3u3oBa

Cmambsi nocesiuieHa meopemudeckomy 0b60CHOBaHUK 8HECEHUSI CEMSIH MbIK8bl 8 cOCMas
nonygabpukamos. B numaHuu 4ernoseka ocoboe 3HaYeHUe UMeem Kayecmeo MSICHbIX
MpodyKmos, a UMEHHO 3MO C853aHO C MEeXHUYECKUMU U CaHUMmMapHO-a2u2ueHU4YeCcKUMU rnpasunamu
Ha npoudsodcmee. [lo amol npudyuHE B8axHoe Mecmo 3aHumMaem [pasusibHoe numaHue
npodykmamu, obozaweHHbIMU 8umamMuHamu u 6enkamu, nosbileHue UMMyHumema 4esioeeka
npomue pasnuyHbix 3abonegaHuli, yMeHbWeHUE Konudecmea 8peOHbIX 8euwecms 8 op2aHu3Me
o0 enusHUEM 3a2psa3HeHUsT oKpyxarouwel cpeosbl.

Takum obpasom, 8 pe3yribmame KOMI/IEKCHbIX uccredosaHuli (XUMuU4YeckKoz20 cocmasea,
opeaHosienmu4yeckux rokasamernetl) paspabomaHa peuenmypa U MEexXHoso02uss Komsaem ¢
OobaernieHUeM ceMsiH MbIK8blI — ONMUMU3UPOBAHHO20 H0B8020 npodykma. ObocHosaHa
HeobxodumMocme 20mo8oe2o nMpodyKma Kak KOHKYpPeHmMOocrnocobHozo u obozaweHHo20 rpodykma
QYHKUUOHaIbHO20 Ha3Ha4YeHUs.

Knroyeeble cnoea: pacmumeribHoOe Cbipbe, repepabomaHHble ceMeHa MbiK8bl, 8bIPe3Ka,
Komiemal

RECIPE ELABORATION AND PRODUCTION OF TECHNOLOGY CUTLETS WITH
GERMINATED PUMPKIN SEEDS
Sh. Bytukenova, G. Hazisova

The article is devoted to the theoretical grounding for the introduction of pumpkin seeds into
semi-finished products. In the human diet, the quality of meat products is of particular importance,
and this is due to the technical and hygienic rules of production. For this reason, an important
place is occupied by proper nutrition with foods enriched with vitamins and proteins, increasing the
immunity of a person against various diseases, reducing the amount of harmful substances in the
body under the influence of environmental pollution.

Thus, as a result of complex studies (chemical composition, organoleptic indices), the
formulation and technology of cutlets with the addition of pumpkin seeds — an optimized new
product has been developed. The necessity of the finished product as a competitive and enriched
product of functional purpose is substantiated.

Key words: vegetable raw materials, processed pumpkin seeds, tenderloin, cutlets

MPHTW: 64.33.09

C.[. Bay6ekoB', M.H. Hemepe6aes®, K.C. Tayke6aeBa’, M.M. BekmypaTtos®, C.A. OpbiH6aeB®
'Tapasckuii IHHOBALIMOHHO-TYMaHUTapHbIN YHUBEPCUTET

“KambbIinckuin omnmuan MHCTUTYTa NOBbILLEHNS KBanudukaLumum «Opney»

*Tapasckuin rocyaapcTBeHHbIN YHUBepeuTeT nmeHn M.X. Jdynatu

PACYET KWHEMATUKN POBOTA ANAA KOHTYPHOWU OEPABOTKU

AHHOmauusi. Paboma omHocumcs K nApoekmuposaHurw poboma 0Ons  neakol
npombiwneHHocmu. Llenbro  uccrniedoeaHus fensgemcs usydeHue pabomocriocobHocmu U
ornpedesieHUe OCHOBHbIX MapaMempo8 Ho8020 ycmpolcmea. B cmambe npusodsamcs
pe3ynbmamsl  KUHEMamu4ecKo20 uccrie0o8aHUsi MEXHO102UHEeCKOU 803MOXHOCMU  8HO8b
paspabomaHHo20 poboma 0Orisi KOHMypHoU obpabomku u3denul neakol npomMbiuneHHocmu. B
pesynbmame uccnedoeaHusi Mosflyd4eHbl HeobxoOumble napamempbl Onsa  obecrnievyeHus
3KeuduUCMaHmMHOCMuU CMPOYKU, MUHUMaIbHbIU 803MOXHbIU paduyc pasfuyHbIX 10 MOOYr U
3HaKy Kpueu3Hbl obpabambieaemoli Oemarnu, ofnmuMarbHbIl Waa cmexka, fpu Komopou
obecrnieyusaemcsi dornyckaemasi noepewHocms, m.e. ouwubka akeuducmaHmdocmu. B npouecce
8bIMOSTHEHUS KOHMYPHOU 06pabomku pasfiudHOU KpUuBU3HbI, ycmpolcmeo asmomamu4ecKku
caMoHacmpaueaemcsi Ha U3MEHEeHUs Kpueu3Hbl KOHmypa u obecriequeaem 8bIrOSIHEHUE
aKguOUCmMaHmMHOU CcmMpoYKU. 3mo no3egonsiem 6Ho8b co30aHHOMYy pobomy pabomameb
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6e30mKa3HO U Ka4ecmeeHHo, 6e3 nepeHanadku hPUKUUOHHO-MPaHCIOPMHO OPUEHMUPYOWE20
ycmpotcmea ®TOY.

Knroyesnie cnoea: KuHemamudyeckoe uccriedogaHue, asmomamu3ayusi, KOHMypHasi
obpabomka, Kpusu3Ha KOHMYypa, (BPUKUUOHHO-MPaHCIoOpPMmMHO OpueHmupyrwee ycmpolicmeo,
pobom

BBepeHue. ABTopamu paspaboTaH HOBbLIM poboT Ha 6Gase GPUKLUMOHHO-TPAHCNOPTHO
opueHTtupytowero yctpornctea (PTOY) [1]. Cmbicn paboTbl poboTa 3aknoyaeTcss B TOM, YTO BO
BPEMS BbIMNOSTHEHWSA KOHTYPHOW CTOYKM Ha AeTansx U3genus nerkov NpoMbILLEHHOCTH, NpoLlecc
OPUEHTUPOBAHNST OTHOCUTENbHO paboyvero WHCTpymMeHTa (Mrmbl) obpabaTbiBaemon getanm
ocywectBnsieTca ¢ nomowbio PTOY, 6e3 y4acTma pyk onepaTopa.

1. OnpepeneHne MMHMMaribHO BO3MOXHOIO paguyca KpMBU3HbI obpabaTbiBaemMon getanu

TexHonornyeckne BO3MOXHOCTW —paccMmaTpuBaemMoro crnocoba opueHTauun petanu

onpefensitoTcsi, OYeBUOHO, MUHMMarnbHBIM PaguMycom p,. ee KpuBu3Hbl [2]. Onpepgenum p,,
ucxogst M3 Toro, yto koopauHatel T. A (X, X,) ueHTpa ynopa 3agawTcsi Heob6XxoauMbIM

pacctosiHueM cTpoukm oT kpas | =1.0+1.5mm pgetanu (puc. 1). OTMETUM TaKkkKe, YTO KOHTYp
nobon hopMbl MOXET BbITb, C AOCTATOYHOM ANSA NPAKTUYECKUX Lienen TOYHOCTLIO, MPEeACTaBrieH B
BMOE OTPE3KOB AYr OKPYXXHOCTEN n npsimbix. MNpouecc 06paboTkn NPpSAMONMHENHON YacTW KOHTYypa
nHTEpeca He MMeeT, NO3TOMY HUXE PacCMOTPMM Yy4acTOK KOHTypa, npeAcTaBnsiowmn cobown
YyacTb Kpyra.

PaccmoTtpum cny4van "Bbinyknon” kpueuaHel. [ycts ocb OY (cm. puc. 1) coBnagaeT ¢ NUHNen
K-K, npoBeaeHHOM napanienbHO OCh PONnuKoB B Touke C COMPUKOCHOBEHUSI UX C AeTarnbio, a 0Cb
OX — napannenbHa HanpaBneHuio nepemetlenuns urnbl BB, . KoopawHatel Toukm B,/ X, ;0/
Havyana npokora Urnov Mmatepuana Takke 3agatoTcs U3 TEXHONOrMYecknx TpeboBaHnin, a UMEHHO,
BENUYMHbLI Wwara ctexka. KoopauHatamu Toukn C/ XY, / 3agaemcst nponssonsHo [3].

N
~
Xa

o
Se

a W'

PucyHok 1 — MNpouecc nepemelleHns geTtanw.

CocTaBuM ypaBHeHue okpyxHoctn /a—a/ c uentpom O/—X,,Y,/, paguycom /p+r/,
npoxoAsiien yepes 1.1. A, n A, (puc. 1):
(V) +(X) =(p+1)% X'=x+Xi Y =YY=V (1)
(x+ Xo)2 +(y - YO)2 =(p+ re.
YunTbiBas, 4To yrnop umeet paguyc I, 3anvwem ypaBHEHUE OKpYXHOCTU paauyca [ p+r/,
npoxoAsiLien yepes Touky A,, ¢ ueHTpom B Touke O, oTHocuTenbHo koopauHat XOY :
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2 2 2
(X1+Xo) +(y1_yo) =(p+r)". (2
YpaBHEHWE TOM Xe OKPYXHOCTH, YYMTbIBasi, YTO OHA MPOXOAMT U Yepes Touky A,, MOXHO
3anncaTb B Buae:

2 2 2
(X2+Xo) +(yz_yo) =(p+r1)". (3
OTMeTVlM, YTO 34€eCb Mbl UCNOJb3yeM 06paLL|,eHHb||Z MeToq nepemMelleHna aetann, no3TomMy
TOYKa AZ npeacrtaBndeTt COGOM HOBBbIN LEeHTP yrnopa nocrie OKOH4YaHNA OPpUEeHTUpoOBaHUA AeTarun.

Yepes Touky B, m3 Toro xe ueHTpa 0, MOXHO npoBecTu okpyxHocTb /b—b/ paguycom
[ p—1/. Ee ypaBHeHue:

2
(ko +%0)° + Yo =(p=1)" (@)
Ncnonb3aysa cuctemy ypaBHeHui (2), (3) n (4) npuxogmm K ypaBHEHUIO:
D
Xj +2X, —1—£=0;
2 2

KOpeHb KOTOPOro, COOTBETCTBYIOLLMI MUHUMAarNbLHOMY paauycy KpUBU3HBI KOHTYpa, onpegenseTcs
Kak [3]:

®)

(6)

4y (X, —X,)—2B, (X, — X
D2=l+BSZ—C1, C, - ACH 2)BB 5 (% BO) | C2=§2+288g1
493 4 43
B, =0 —x)+(y; —y) By=(r’—x/—y; -1 +x3)
2(X1_X2)

B;=2(y,-y)) ., B,=2(r+l) By =—77—"
BB

Takum obpa3om, Mbl NOAY4YMNM KOOPAUHATBI LEHTPa OKPY>XHOCTM MUHUMAarbHOro paguyca

Ans "BbINyKNon" KpMBU3HbIL. Toraa BennymMHa paguyca aTon OKPYXXHOCTW onpeaenseTcs, Kak:

Bz + 2y1Yo _2(X1 - XBO)XO
p= : (1)
B,

MNMocne anemeHTapHbIX npeobpasoBaHuin ¢ yy4yeToM (5) M (6) OKOHYaTEnbHO nonyvyaem
MUHUManbLHO [OMyCTUMOE 3HaveHue paguyca "BbINYKNOW" KPUBWU3HbLI KOHTypa Aetanu, npuv

KOoTopow npeasiaraemMblii cnocob opueHTaumm dygeT peanmsoBaH:

(8)

[Ona cnyyas "BOrHyTOM" KPWMBWU3HbLI XO4 PAaCCY)KAEHWW aHarornyeH, no3ToMy BbIKITaOKu
onyctuM. COOTHOLLEHUs, onpedensailwme KoopauHaTtbl reoOMEeTPUYEecKoro LeHTpa geTtann B
OaHHOM cnyyae, umeroT Bug (puc. 2).
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A

A

PucyHok 2. — lNpouecc nepemeLLeHnsa «BOrHyToro» KoHTypa

(9)

: (10)

Torga MUHMMalnlbHOe  3Ha4YeHue pagnyca ((BOFHyTOVI)> KPMBU3HbI  onpepgendeTca
COOTHOLUEeHUneMm:

D i '
Phmin = 1! - 7 Cl _CZ ; (11)
D, |
! 2 ’
’: 2!_ rI |2_ 2_871 . r__ _Bl ' ' r_ r.
D'=C, -2C, I+ X, 1 Dy ==X, -B, +C,C, -C, I;
B3 BZ
’ ’ ’ 4 2 X —X 4 —
D2 =1—|— B5 _Cl , Cl — ( By . 1)+ (X2 . Xl,)yl;
B, B, B,
C2,= BZ,+ZB,17y};
B, B,B,
B, =(x§—x12)+(y22—y12) ; B, =2(y,-Y,) B, :rz_xlz_ylz_|2+xéo;

! ! —_
B, =—2(r+1) : B, = 207X

B3
lMonyyeHHble aHanuTuyeckme 3aBucumoctTm (7w 11) no3BonNgawT  onpegenuTb
TEXHOMOrM4Yeckne BO3MOXHOCTWU LUBEWHbIX poboToB, peanuaylowmnx npegraraeMblii  cnocob
opueHTMpoBaHua pdetanu. PacyeT no 9TMM 3aBMCMMOCTSIM MOKa3biBaeT, YTO MWHUMarbHbIV
paauyc KOHTypa AeTanu coctaBnseTr 7 MM U 5 MM COOTBETCTBEHHO A1 «BbIMYKNOW» U «BOTHYTON»

KPUBU3HbI NPY PacCTOSHUMN CTPOYKKN OT Kpas He MeHee 1,2 MM.

3ameTm, 4TO Npu onpefeneHun MMHUMAarbHbIX PaguycoB KPMBU3HbLI Mbl NoApa3ymMeBaem
Hanuune onpeaeneHHoOro COOTHOLLEHUS CKOPOCTen paboymx MHCTPYMEHTOB, YTO COBCTBEHHO U

npnBoaAUT K CMELLEHNIO LeHTpa ynopa U3 TOYKN A1 B TOYKY A2

ISSN 1607-2774 Becruuk ['ocynapcrBennoro yuusepcutera umenn [llakapuma ropoga Cemeir Ne 2(82) 2018 21



2. OnpepeneHne oWMOKN IKBUAUCTAHTHOCTH

PaccmoTpum ewe oavH BOMPOC, Kacalwwuicss npegnaraeMoro crnocoba opueHTauuw.
MockonbKy AaHHbIN cnocob wucnonb3yeTcss AN BbIMNOMHEHUS LUBEWHOW CTPOYKM, a 9KBU-
ONCTAHTHOCTb CTPOYKM Kpal [AeTann MMeeT BeCbMa BaXHOEe 3HadeHue, npeacTaBnsieTcs
HeoOX0ANMbIM OMPEeAEnnTb KUHEMATUYECKYIO COCTaBISIIOLLYIO OLLIMOKM SKBUANCTAHTHOCTH [5].

M3 npouecca opuveHTaumm BMOHO, YTO LMK COCTOUT M3 OBYyX 4vacTten (puc 1). B TeyeHune
NnepBON 4acTu OCYLLECTBNAETCS nepemelleHve getany oboMMuM WMHCTpyMEHTamu, T.e. geTanb
HenpepbIBHO OpUeEHTUpYyeTCs. B TedeHne BTOpOI YacTu geTarnb nepemMeLLaeTcs TONMbKO porinkamu,
T.. MPSAMONVHENHO, BCNEACTBME YEero AeTanb OTXOAMT OT ynopa W BO3HMKAET HapylleHue
9KBUOUCTAHTHOCTW.

Oonyctm, 4TO 3a UMKN WMHCTpyMeHT B nepemelyaetcsi n3 nonoxenus B, (X;; Ys) B

nonoxenne B, (X,5;Y,5) 30€Cb Mbl ONATb MCMOMNb3yeM MeTon OGpalleHHOro ABwxeHus. Mpu
HenpepbIBHOM NepemeLleHnn aetanen ponvkamu, nocne Bbixoga MHCTpymeHTa B v3 petanu B
Touke B, u ero Bo3BpalleHUss B MCXOOHOE nepes MNPOKONOM MONOXeHWe, AeTanb Ponukamu

nepemellaeTcs nuHelMHo Ha BenuumHy B,B,(S)) Torma petans BHOBb npokarbiBaeTcs

MHCTpyMeHTOM B B Touke B;(X55; Vi)
Onpegenum owmbKy aKBUAMCTAHTHOCTM ANS BbINYKNON KpMBU3HBI. OnpeaenuM paccTosiHue
L ot ueHtpa O KpnBM3HLI KOHTYpa A0 ToukM B,, obosHaums cumsonom S paccTosHue B,B; un

cumBorniomM S, - pacctosiine BB, :

1
L =[x} +Ys —2%,(Xg, +S, +S,) +(Xg, +S, +S,)°] (12)
C Opyrow CTOpOHbI:

L=p—-1+Al; (13)
roe: Al - ownGka SKBMANCTAHTHOCTM.

N3 BbipaxxeHum (12) n (13) onpeaenum Al :
1

T2 42 212
Al=[x; +Yy = 2% (%g, +5,+5,)+(Xg +5,+S,) T +1-p. (14)
PacyeT no 3aBucumoctu (14) nokasbiBaeT, YTO MpU LWare CTexka He MeHee 2,2 MM U
MUHMMarnbHbIX paguycax KpuBM3HbI pearnbHbiX Agetanen p =14 MM MakcumanbHas NOrpeLlHoCTb

3KBMAUCTAHTHOCTK cocTaensieT He 6onee 0,03 MM, YTO BnosiHe npuemnemo [6].
Mpn  0OpaboTke  «BOTHYTOW»  KPMBU3HbI  METoAMKA  OMNpedeNieHvst  HapyLleHWN
9KBUONCTAHTHOCTM aHanornyHa. CooTHOLIEHMe, ONpeaensiolee ee BENNYMHY, UMEET BUA:
L'=p"+1+Al (15)
OuyeBMaHO, YTO 34eCb MaKCUmarnbHasi MOrpeLHOCTb 3KBUOUCTAHTHOCTM eLlle MeHbLUEe, YeM B
npeabigyliem cny4vae:
1

AI'=[X +Y5 = 2%, (Xg, +S,+5,)+(Xs +S, +S,) ]2 +1-p'. (16)

PacueTt no 3aBucumocT (16) nokasbiBaeT, YTO NPW LIare CTexkKa He MeHee 2.2 MM U
MUHMMAarbHBIX paguycax KpuBM3HBI pearnbHbIX AeTanerd p MakcMMarbHas MorpeLHoCcTb

3KBMAUCTAHTHOCTK cocTasnseT He 6onee 0.04 MM, 4TO BMOMHE NPUEMNEMO.

BeiBogbl: Takum ob6pasom, nonyveHbl Heobxoaumble napameTpbl Ans obecneyeHus
9KBUOUCTAHTHOCTU CTPOYKM, MUHUMAITbHBIA BO3MOXHbIA pagnyCc pasriMyHbIX MO MOAYMO U 3HAKY
KpvBU3HbI obpabaTbiBaeMon geTtanu, onTuMarbHbIA LWar cTexka, npyu Kotopon obecnevvsaeTcs
Aornyckaemasi norpelHocTb, T.e. owmnbka 9KBUONUCTAHTHOCTU. OTO NO3BONSET BHOBb CO3JaHHOMY
poboty pabotatb 6e30Tka3HO M kayecTBeHHO, 6e3 nepeHanagkn ®TOY, Tak Kak yCTPOWCTBO
camMoHacTpauBaeTCs Ha U3MeHeHne KpUBU3HbI 0bpabaTbiBaeMOoro KOHTypa.
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KOHTYPIbl ©HOEYI'E APHANTFAH POBOTTbIH KWHHEMATUKACDI
C.[. bay6ekos, M. H. Hemepebaes, K.C. TaykebaeBa, M.M. BekmypaTos, C.8. OpbiHOaeB

XKymbicma  xeHin eHepkacibiHe apHanfaH pobommbl xobanay KapacmblpbisiFaH.
3epmmeynepdiH Makcambl XaHa KypblFbiHbIH Hezi32i napamempriepiH aHblKmarn XyMbiCKa
kabbinemminieiH aHbikmay. Makanala »aHa »acajiraH asmomMammabl MawUHaHbIH XYMbIC icmey
MYMKIiHOIeiH aHbiKmay mMakcambiHOa KUHeMamukarblK 3epmmeyriep HOMUXXeCi KesimipireeH.
3epmmeynep HemuxxeciHOe micicmiy 3KkeuOUCMaHMMbIfbIH KaMmamachl3 ememiH Hezizal
napamempriepbl aHbiKmarsnobl, eHOesiemiH 6HIMHbIH KUCbIKmbIK 6enaici xeHe molyni 6olbiHwa
epmypni MuHumandbl MyMKiH paduycmepi, pykcam emifieeH KamersiiKk Kammamacbi3 emifiemiH,
Hemece 3KeuduUCMaHmMmbIK Kamersik, miaic aldbiMbl aHbikmanobl. Typni KucbiKmbiKmapobi
KOHMypJsibl eHOey ypdici ke3iHOe KOHObIpFbl asmomammabl mypde KOHMYypP KUCbIFbIHbIH e32epyiHe
belimoeniHedi xeHe akeuducmaHmmbl micicmi opbiHOayObl Kammamacbi3 emedi. On xaHadaH
KypacmbipblriraH pobom XXYMbICbIHbIH carnarbifbiH XOHe CeHiMOinieiH, yukenicmi-macbkiMandal
barOapnay KypbinfbiCbiH Kalima 6elimOemel, Kammamachki3 emedi.

TyuiHdi ce30ep: KuHemamukarblK 3epmmey, asmoMammaHObIpy, Xuekmi eHOey, XUEeKmH
KUCbIKMbIFbI, ylKenicmi-macbkiMandal 6ardapray KypbliFbiCbkl, pobom.

CALCULATION OF THE KINEMATICS OF THE ROBOT FOR CONTOURING
S.D. Baubekov, M. N. Nemerebayev, K.S. Taukebayeva, M.M. Bekmuratov, S.A. Orynbayev

The work relates to the design of robot for light industry. The aim of the research is to study
the health and determination of the basic parameters of the new device. The article presents the
results of the kinematic study of the technological capabilities of the newly developed robot for
contouring products of light industry. The study obtained the necessary parameters to ensure the
shortest possible line radius different module and the sign of the curvature of the workpiece, the
optimal step stitch, in which is allowed error, i.e., error equirectangular. In the process of
implementing the contouring of varying curvature, the device automatically changes the path
curvature is self-tuning and enforces equirectangular. This allows newly created robot to work
smoothly and efficiently, without which the changeover-transport device guiding FTOU.

Key words: Kinematic study, automation, contouring, curvature of the contour, friction-
transport orientiruyuschege device, robot
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IMPROVING THE MECHANICAL PROCESS LINE FOR THE PRODUCTION OF MELONS

Abstract: The article considers the issues of improving the nutritional value and variety of
products from cucurbits based on melon with regard to their rheological properties. Presented
experimental stand which allows to investigate the processes of deformation of melon pieces.

A new type of technological equipment is created to produce juice from melons by
deformation of pressing the soft mass of melons. An important factor is the rate of deformation.
Also, the dependence of the compressive force on the relative deformation and time at different
strain rates from 5 to 10 mm/s is investigated. Press during the study is considered as an object
that includes pressing the auger of the working fluid and melon puree, they jointly behave like an
elastic-visco-plastic body. This allows us to create a mathematical model of the press and in
establishing the relationship between the force, the geometric parameters of the working body.

Key words : pulp, juice, fruit shell, strain, mash, press, elastic-visco-plastic body, pressing

Introduction

Receiving new products from melons that preserve its nutritional and therapeutic properties,
and having required organoleptic and textural indices is a promising direction at the modern stage
[1]. Since melon fruits are characterized by low cautiousness, there is a need to develop new
principles for its processing to increase its shelf life.

Using intensive processing of melons and watermelons, we can get long-term storage
products (juices, drinks, jams and etc.) of high quality. Melon pulp contains a lot of nutrients,
vitamins and microelements: it contains sugars, fats, aromatics, starch, minerals (potassium, iron,
magnesium, phosphorus, calcium, copper, cobalt), vitamins (B group, PP, C, Provitamin A) [2].

Thus, the presented work devoted to the development of new equipment for peeling melon
and watermelon and to creating a device for obtaining juice is very relevant.

The creation of a new type of technological equipment for obtaining juice from melons is
associated with the conditions of deformation of the pressed mass. The important factor
determines the rate of deformation — the specific power (and the amount of suspensions
associated with this index), i.e. one of the evaluation criteria is the quality of the products. The
press can be considered as an object, which includes the pressing working body auger and mash,
jointly behaving like an elastic-visco-plastic body. This approach allows us to create a
mathematical model of the work of press and to establish the relationship between effort, speed
and geometric parameters of the working organ, i.e. to get the initial data to create a rational press
design. The physical properties of the system can be obtained from the results of deformation
experiments with predetermined loading regimes. As the results of the analysis of survey studies
show, when pressing the pulp, there are stages of separation depending on the mechanical action
on the part of the working organs. The yield of the squeezed liquid depends on many factors,
among which the duration of the process is not the last. Unequal results are achieved by slow
pressing melons with a gradual increase of pressure up to 1.4 MPa and with a rapid impact of the
same pressure. At the same time, pressing is an even more complicated process, influenced by
many factors that have not been studied. In this regard, in order to improve the design of press
devices in order to improve the quality of the squeezed liquid, it is necessary to take into account
the behavior of the mass under various deformation conditions. In addition, various rheological
models ignore the manifestation of bulk viscosity in the process of material compression due to a
lack of information on the degree of its influence on the processes of shear flow of materials.
These reasons have necessitated the study of the processes of stress relaxation and creep of
melon pulp.

Materials and methods of research

We created an experimental stand to study the process of deformation of pieces of melon
(Fig. 1), it makes possible to realize the shape of the deformation of pieces of melon for
determining the compression properties of the mass under conditions of static and dynamic
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loading. The sample was placed in a closed cylinder of organic glass from the outside on the
organic glass was applied a scale. The bottom side of the cylinder was made in the form of a sieve.
Sieve dimensions correspond to the size of the sieve surface of a real press. The punch speed
was changed by a thyristor regulator, increasing or decreasing the electric current value by the
means of a switch. The speed was changed in the range of 0.05; 0.1; 0.15 m/s. To control the
degree of squeezing and cyclic loading, the punch is pivotally connected to a rod providing a stroke
of 10, 20, 30 cm. The pressure was measured by a thyristor sensor. The pressure sensor was
calibrated on a calibration hydraulic press. As a result of the processing of the experimental studies
were obtained dependence curves of wort yield on pressure and deformation cycling, as well as
stress relaxation curves. It can be seen from Fig. 2 that as the pressure increases with
compression of pieces of melons it increases, the dependence has a power-law character. This is
explained by the fact that in the case of volume deformation in a plane-parallel gap, the pressure
acts uniformly throughout the entire volume of the mass, and as a result, the separation efficiency

of the wort increases.
. 8
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Figure 1 — Experimental stand, which allows to realize the type of deformation of melon pieces

Designations: 1-berries: 2-piston; 3-pusher; 4-crank; 5-disc; 6-lattice; 7-must; 8-scale of the
device recording the movement of the piston; 9-scale of the recording force device; 10-cylinder of
Plexiglas. The nature of the voltage change in the mass, depending on time with constant
deformation is shown in Figure 3. The pressure in the mass drops sharply for 8-12 seconds from
the moment the punch stops. Then there is a slowdown in the pressure drop, and after 20 seconds
it almost flattened. This is due to the fact that with constant deformation of the pulp, juice is
extracted from the pulp, and as a result, the upper layer turns into a homogeneous structure. As
the pieces of melons are cyclically deformed (Fig. 4), the juice yield, as can be seen from the
figure, increases with the increase in the compression ratio, in addition, under cyclic loading of the
pressed material, part of the energy supplied to the system is expended on the residual
deformation at which the juice is released. When the pressure is released, part of the energy that
has passed to the elastic deformations is restored. There is self-expansion of raw materials and
reorientation of individual elements in the working space.

0 05 1 15 2 25 3 35
Dasnenue MMNa

Figure 2 — Dependence of juice on compression pressure
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This increases the efficiency of the juice seperation, and with subsequent compression other
groups of cells are subjected to destruction. Destruction of pieces of melon by its compression with
a structurometer (Appendix A) makes it possible to understand the characteristic features of the
whole method of obtaining juice. With a uniform approach of the plane-parallel plates, the pre-
ground berry is deformed between them. The elastic mass, the cells of which are filled with liquid,
exert pressure on the outer shell, which experiences complex stresses.
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Figure 3-Kinetics of changes of pressure in the mash at constant deformation
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Figure 4- Wort output during cyclic deformation

The prevailing thing is a pressure of tension. Figures 5-8 show the dependence of the
compression force and fracture of the pulp on the relative strain and time at different strain rates
from 5 to 10 mm / s. As can be seen from the graphs, when compressing pieces of melon there is
an increase in effort to the ultimate, at which the breaking of the flesh and skin contacts occurs. If
the load is removed before the moment of destruction of the melon, then occurs a partial
restoration of the shape along the curve AC.There are residual deformations, and the original form
is not completely restored, this is due to the occurrence of irreversible damage to the structural
elements of the melon pieces. Further convergence of plates by the application of compression
forces causes a change in the shape and dimensions of the mass, which is accompanied by a
change in the distance between the individual material formations constituting the raw material, or
by changing the integrity of these formations. Any deformation, both the mass of the raw material
and its individual parts under the elastic or plastic regime, provides for reversible changes in
volume. Under conditions of plastic deformation, the general deformation contains both a plastic
and an elastic component, which disappears after removal of the deforming forces. First of all,
plastic deformation occurs in cells with the most favorable orientation of the slip planes, i.e. Such
that the latter coincide with the action areas of the greatest tangential stresses caused by the given
system of forces. The remaining cells are deformed elastically and can only receive a relative
displacement. Slip planes in which the co-containing cells are destroyed can simultaneously serve
as suction channels connecting the mass of raw materials to the outer space.
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Designations: 1 — punch speed 10mm/s; 2- punch speed 7 mm/s; 3- punch speed 5 mm s.
Figure 5 — Curves of pressure changes in pieces of melon
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Figure 6 — The curve of the pressure — relative strain at a punch speed of 5 mm/s.
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Figure 7 — Pressure curve —relative deformation at punch speed 7 mm/s.

The tension state, determined by increasing forces, leads to a change in shape without
changing the volume. Precisely this state leads to the emergence of extreme pressure in the juice-
containing shells, their destruction and secretion of the juice. Thus, the combination of the plastic
flow of the pressed mass with all-round compression, as experiments show, allows more than a
few times to accelerate the separation of the juice, and also indicates that the plastic flow is an
integral part of the pressing process.
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Figure 8. — The curve of the pressure-relative deformation at a punch speed of 10 mm/s.
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Conclusion
1. It is established that with an increase in the pressure under compression of the pieces of melon,
the yield of the wort increases, the dependence has a power-law character, this is explained by the
fact that under volume deformation the pressure acts uniformly throughout the bulk of the mass,
and as a result, the efficiency of separation of juice grows.
2. The nature of the change in pressure in the mass as a function of time with constant deformation
is determined. This is explained by the fact that with constant deformation the mass transforms into
a homogeneous structure.
3. With the cyclical deformation of melon pieces, the juice yield increases with increasing
compression ratio, in addition, part of the energy supplied to the system is expended on residual
deformation at which the juice is released, and in subsequent compressions other groups of cells
are subjected to destruction, and this increases the efficiency of the sowing.
4. We obtained dependences of the change in the coefficient of friction of the pressure mass,
which increases with increasing the degree of deformation within the increasing mass pressure.
5. The pressure interval (0 to 1.4 MPa) is determined, in which the content of suspensions and
phenols does not exceed the permissible standards for materials.
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COBEPLLEHCTBOBAHME MEXAHUYECKOW OBEPAEOTKU AblHU
ansa nPOn3BOOCTBA COKOB
M.W. DxyHnctekos, M.E. EpxxaHoBa, XK.A. Ncakynosa, A.H. AmaHb6aeBa

B cmambe paccmampuearomcsi 80rpocChbl  yAyqyweHUs numamesibHol UyeHHocmu U
pa3Hoobpa3susi npodykmo8 Ha OCHOg8e OblHU 8 3asUCUMOCMU OmM UX PEeosio2uYecKux ceolicma.
lNpedcmaeneH  akcriepumeHmarnbeHbIl  cmeHO, ro3eonswul  uccriedogamb  MPOUECCHI
Oeghopmayuu Kycoyko8 ObiHU.

Hoebili mun mexHosioaudecko2o obopydoeaHusi co3daH Orisi Nofy4YeHUs coka u3 ObIHU rpu
nomowu Oegopmayuu rpeccosaHuss Ms2kol macchbl ObiHU. [Ipu 2mMOM 8axHbIM (hbakmopom
sensemcsi ckopocmb 0eghpopmauyuu. Takxe 8 pabome uccredyemcsi 3a8UCUMOCMb CUJIbI CXXamusi
om omHocumesbHOU deghopmayuu U 8peMeHU rnpu pasHbIX ckopocmsix deghopmauyuu om 5 do 10
mm/c. [llpecc npu uccnedosaHuu paccmapueaemcs Kak 0b6bekm ekmwovyarnwul 6 cebs
npeccosaHue wHeka pabo4ye2o mena u nope ObiHU, OHU CO8MECMHO 8edym cebsi Kak arracmu4Ho-
8UCKO-M/1acmu4yeckoe mesio. Omo rno3eosisiem Ham fpu co3daHuu mMamemamudeckol modenu
pabombi npecca u rnpu ycmaHoerieHuU ces3u Mexaoy ycunuem, 2eoMempuyecKkuMu napamempamu
paboyeao opaaHa.

Knrouyeeble cnoea: uennwonosa, Cok, 0egopmayusi, cemka, rpecc, 3n1acmu4yHO-8UCKO-
rniacmu4yeckKoe mersio, npeccosaHue

KAYbIHHAH WbIPbIH ©HAIPY BAPbICBIHOA MEXAHUKAILIK ©HOEYOI XETINAIPY
M.L. OxyHncbekos, M.E. EpxxaHoBa, XX.A. Vicakynosa, A.H. AmaH6aeBa

Makanada KayblHHbIH peosioausiniblK  KacuemmepiHe  balinaHbicmbl — KOKeHicmepee
HeezizdeneeH maramObiK KyHObIIbIKMap MeH eHiMOepdiH arlyaH mypriepiH xakcapmy macenenepi
Kapacmabipbinadbl. KaybiHHbIH 6esiikmepiH deghopmauusnay rnpouecmepiH sepmmeyae MyMKiHOIK
bepemid moaxipuberiik cmeHd yCbIHbINIFaH.

TexHonozausinbiK xaboblIKmbiH XaHa mypiHiH Kypbiriy cebebi, KaybiHHaH WbipbiH 6HOipyde
KaybIHHbIH XXymcak b6ernigiH npecmey deghopMayusiCbiHbIH KemezimeH Xypaisinedi. MaHbi30bi
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akmop-0epopmauus XKbindamibirbl. COHbIMEH Kamap, canbicmbipmarbl Oegopmauus MeH
KbICbIMHbIH  5-meH 10 wmMmm/c-ka  OeliHei opmypni  XbindamObiKmapbiHa  mayendiniai
3epmmenedi.3epmmey b6apbicbiHOa npecc Xymbic OeHeci MeH KayblH MPeCiHiH apacbiHOarbl
npeccmey KypbinFbiCbl pemiHOe Kapacmbipbiiaosl. Onap cepniMOi-8usKo-rnacmukarbik OeHe
pemiHOe spekem emedi.byn b6i3ze npecmid mamemamukasbik MOOEIH Kypyda XeHe KywmiH,
JKYMbIC Op2aHblHbIH 2eo0MempusrblK napamempriepi apacbiHOafbl KamblHacmbl OpHamyra
MyMKiHOIK 6epedi.

TyliH ce30ep: uennwrosa, WbIpbiH, Oegopmayusi, mop, npecc, cepmnimoi-mymkbip-
nnacmukarsbik 0eHe, mbifbi30ay

MPHTW: 67.01.37

A. C. Tyne6ekoBa’, |.T XXymaainos?, A.A. Kapumos®, A.3. MNizaTos’
'EBpasuiickuin HaumoHanbHbI yHrBepcuteT uM. J1.H.Mymunesa, ActaHa
’FocypapcTBeHHbIN yHMBepeuTeT umenn Llakapuma ropoga Cement

OCOBEHHOCTU UCMNONb30BAHUA OEOPYAOBAHUA ANA NONEBbLIX UCMNbITAHUN
FPYHTA NO TPEBOBAHUAM OTEMECTBEHHbLIX U MEXXOAYHAPOOHbLIX HOPM

AHHOmauyusi:  [pedcmaeneHHass  cmambsi  [iocesweHa  aHanusy  mpebosaHul
0meyYeCcmeeHHbIX U €8porielicKux HOpPM. AKmyaribHbIM 80MPOCOM CEe200HS si8risiemcsi 0bHo8neHuUe
omeyecmeeHHbIX cmaHdapmos, eHeceHue OOrofIHeHUU, eapMOHU3auuu ¢ 3apybexHbIMu
Hopmamu. Ho HeobxodumMo ommemumb, 4YMO yKa3aHHbIl rpoyecc OO/mKeH poucxodums
rnocmeneHHo. B nepsyro o4yepedb Heobxodumo adanmuposamb 3apybexXHy MexXHUYECKYH
OOKyMeHmauuro K HauuoHasrbHOU mexHoroaudeckol cpede. Kpumepuu 8 0meqyecmeeHHbIX
HOpMamueax 3a4acmyr omsu4aromcsi om Kpumepul U riokasamernel 8 3apybexHbix Hopmax. B
cmambe ornucbkieaemcsi MemooduKa ucrblimaHusi 2pyHma rno mpebogaHusiM 0me4yecmeeHHOo20
Hopmamuea u esporieltickux HopMm (Eepokod 7). ObopydosaHue, npuMeHsiemMoe Co2/1acHO
mpebosaHusiM MeXXOyHapOOHbIX HOPM UMeem HeKomopble pasnuyus. [JaHHbie ocobeHHocmu
enusitom Ha Kadecmeo ucnbimaHul. [lposedeHue ucnbimaHuli 8 coomeemcmeuu C
mpebosaHusimu Eepokoda Oenaem ux 6onee HalexHbIMU U 0Oaem UCHYepPrbI8aoUyHo
uHghopmayuro o xode npouecca ucrbimaHuli U 06 OKOHYamesbHbIX UX pe3y/ibmamax.

Knroyeenie cnoga: cmaHdapm, obopydosaHue, mpebosaHue, ucrbimaHue, 2pyHm

BBepgeHue

B nocnegHue rogbl, cTpouTenscTBO KasaxcTaHa npeTtepneBaeT 3HaYuMMble W3MEHEHUS,
CBA3aHHble C OCBOEHMEM COBPEMEHHbIX BbICOKOTEXHOMOMMYHbBIX CTPOUTENbHBLIX TEXHONOMMM
BeayLmx 3apybexHbix komnaHui. porpecc ctpoutenbctBa KaszaxcraHa, 06a3aH, npexae Bcero,
LUMpoKomacLTabHoOMy 1 MaccoBOMY CTpOUTENbLCTBY MO Bcen Pecnybnuke KaszaxcrtaH, B 4aCTHOCTU
B OTHOCUTENbHO HOBOW ctonuue ActaHe. [MosBneHne BbICOKMX 34aHUN U COOPY>XEHWA B HOBOW
cTtonuue, ¢ ee NpobGnemMHbIMU TPYHTOBbBIMU YCNnoBusMU TpebyeT HaOeXHOro npoeKTUpOBaHUS
ocHOBaHuM U dQyHoameHToB. EBpokog 7 onucbiBaeT TpeboBaHMA Ha  UCCNeAoBaHWUs
reoTeXHUYECKNX CBOWCTB W YyCTaHaBnvBaeT MeTOAbl WCMbITaHWWA AN onpefeneHns (uanko-
MEeXaHU4YeCKMX, PUNbTPALMOHHbBIX XapakTEPUCTUK TPYHTOB.

Ho HeoGxoaMmMoO OTMETUTb, YTO KPUTEPUM B OTEYECTBEHHbLIX HOPMATMBHbLIX OOKYMEHTax
(TOCTbl 1 CHNIMbI) 3a4acTyo oTNMYalTCA OT KpUTEpUA 1 NokasaTenen B 3apybexHbIX HopmaXx,
4yTO TPeByET AOMNOMNHUTENBHO U3Yy4YEHMUS OCOBEHHOCTEN KaXaoro m3 Hux [1].

1 EBpokop 7. CTpyKTypa, OCHOBHbIE NOSIOXEHUS

CraHgaptel Eurocode (EBpokon) — 9TO eBponenckMe CTpouTenbHble CcTaHgapThl,
pa3paboTkon KoTopbIx ¢ cepeanHbl 70-x rogoB 3aHMManacbk Komuccusa EBpocotosa COBMECTHO C
Komutetom npegcraButenenn Bcex cTpaH-yneHoB EC. B uacTtHocTM pgns  eBponemnckmx
n3bickatenem u nNPOEKTUPOBLUMKOB BBOAATCA MpaBuna reoTexHudyeckoro (EBpokog 7) w
cencmmyeckoro (EBpokoa 8) npoekTupoBaHusi.

Espokog 7.4.1 — OOwmMe HOpMblI — 3TO [LOKYMEHT, r4e MPUHUMMNbI FeO0TEXHUYECKOro
NPOEKTUPOBAHMA U CTPOUTENbCTBA paccMaTpmBaroTca B pamkax LSD. 3Tu npuHUmMNbl OTHOCATCSA K
pacyeTy reoTeXHUYeCKux onepaumi MPUMEHUTENbHO K  KOHCTPYKTUBHbLIM  3reMeHTaMm,
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B3aMMOAENCTBYIOLWUM C FPYHTOM (dpyHOaMeHTam, cBasiM, CTeHam nogganoB M T.4.), a Takke
aedopmMaumii 1 NPOYHOCTM FPYHTOB, B3aUMOAENCTBYHIOLLMX C COOPYXKEeHUAMM [2].

B uWH(oOpMaTMBHBIX NPUNOXEHUSX NPUMBOAATCA HeKoTopble noapobHble npasuna
NPOEKTUPOBaHMSA U MOAEeNU AN pacyeToB, BKNIOYAOLLME TOYHbIE POPMYIbl U FpaduKku.

EBpokog 7. Y.2 — 91O cBA3ywowee 3BEHO Mexay TpeboBaHMAMM K NPOEKTUPOBAHMIO,
NpuBEOEHHbIMU B YacTu 1, B YacTHOCTM B pa3gene 3 «['eoTexHn4eckne gaHHble», U pedynbTataMmu
psaa nabopaTopHbIX 1 NoneBbIX UCNbiTaHWi [3].

Yactb 1 EBpokoga 7 coctouT u3 12 pasnernos:

1. OOLWwme nonoxeHus.

2. OCHOBBbI Fe0TEXHUYECKOrO MPOEKTUPOBAHUAS.

3. leoTexHnyeckme gaHHbIe.

4. HabniogeHne 3a npoBedeHWEM CTPOUTENbHbIX PaboT, MOHUTOPUHT U TexHuyeckas
nogaepxka.

5. YcTponcTBO HacbInemn, NpoLecc OCyLEeHNs, yNnydLleHne n apMmupoBaHue rpyHTa.

6. PyHOaMeHTbl Ha eCTeCTBEHHOM OCHOBaHUMN.

7. CBalHble OyHOAMEHTLI.

8. AHkepa.

9. lNMoanopHbIE COOPYXKEHUS.

10. N'mopaBnuyeckoe paspyLleHme.

11. O6LLasn yCTOMYNBOCTb COOPYKEHUN.

12. Hacbinw.

B EBpokog BXOOAT pasfnuuyHble MpunoxeHus. Bce oHM (kpome npurnoxeHust A, MMEIOLLIEro
HOPMAaTMBHbIN XapakTep) ABNAKTCA MHPOPMATUBHBLIMMU:

MpunoxeHue A (HopmaTMBHOE). YacTHble U KOppensumMoHHble KoadhduumMeHTbl 3anaca ans
npeaenbHbIX COCTOSAHUIA U X pEKOMEHAYyeMble BENUYNHDI;

MpunoxeHne B. OcHoBHasi MHOpMaUMsl MO YACTHbIM KO3UUMEHTamM AN NOAXOOO0B K
npoektupoBaHuio 1,2,3;

MpunoxeHue C. lNMpumepbl MeTOOOB onpefeneHnsa npefenbHbIX BenuuuMH [aBfeHus Ha
BepTUKanbHblE CTEHbI;

MpunoxeHue D. MNMpumep aHanMTMYeCKoro MeToA4a pacyeTa HecyLen cnocobHocTy;

MpunoxeHue E. Npumep nonyamnmpuyeckoro Metoga pacyeTa HecyLen cnocobHoCTy;

MpunoxeHue F. Npumep mMeToga pacyeTa 0Cafok,;

MpunoxeHne G. lNpumep MeToga NpPOrHo3a Hecywen CnocobHOCTU (yHOAMEHTOB Ha
CKanbHbIX NOpPoAax;

MpunoxeHue H. lNpegenbHble 3HayYeHUA nepemelieHun yHOaMeHTOB U AedopmMaunia
KOHCTPYKUWI;

MpunoxeHue |. lNNepedyeHb MeTOAOB HabMWAEHWA 3a CTPpOUTENbHbIMKM paboTamn U
MOHUTOPUHI COOPY>KEHUN.

MpunoxeHne A O4YeHb BaXHO, TaK KakK 30eCb MNPMBOAATCS YacTHble KO3 MUUMEHTHI
HaAOEeXHOCTU  Ona  onpefeneHnss  npefernbHbIX  COCTOSAHWA  MpU  MPOEKTUPOBAHUW  Ha
KpaTKOBPEMEHHbIE W ANUTENbHbIE HArpyskn (OCHOBHbIE COYETaHUdA), a Takke KO3(PPUUNEHTHI
Koppenauun ans  XapakTepuCTUYECKUX BEMWYMH Hecyllenl CrnocoBHOCTM cBal (CM. Huxe).
OTMETUM, YTO YNCNEHHBbIE 3HAYEHUSA YaCTHbIX KOIPPULMEHTOB UNN KOIPDMLMEHTOB KOppeENALnn
B npun. A HOCAT cyrybo pekoMeHAaTerbHbIA XapakTep U MOryT U3MeHsiTbcs B HaumoHanbHbIX
npunoxenmax Kk EN 1990-1, kotopble nybnukyloTCs B Kagow oTaenbHow cTpaHe. Bce gpyrve
NPUMOXEHUS, KaK y)Xe roBOpUIioCb, MMET MH(POPMAaTMBHBINA XapaKTep, XOTS HEKOTOpble U3 HUX
codepxaT LeHHY0 MHdopMaumMio U MOryT ObiTb MPUHATHI OOMBLUMHCTBOM CTpaH B Gnvkanmwem
Bynywem .

B YacTtb 2 BxogaT cnegytowme pasgensl (CEN, 2004, b):

1. OOLwme nonoxeHums.

2. NnaHnpoBaHWe M3bICKaHUSA FPYHTOB.

3. Bbibopka 06pasLoB rpyHTa 1 CKkarnbHbIX NOPO4, N3MepPEHME YPOBHS TPYHTOBbIX BOA,.

4. NoneBble UCMbITaHUA FTPYHTOB W CKanbHbIX MOPOA.

5. labopaTopHble UCMbITaHWUS TPYHTOB U CKalbHbIX NOPOA.

6. OTueT no pesynbTaTam UccregqoBaHnsi rPyHTOB.

B pasgene 4 paccmaTpuBaloTCs NeHeTpauuoHHbIe UCMbITaHUS KOHYCOM U Mbe30KOHYCOM
CPT(U), wucnbitaHua npeccuometpoMm PMT, ucnbiTaHus rpyHTOB M CKanNbHbIX NOPOL FMOKMM
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aunatometpom FDT, ctaHgapTHble NeHeTpaunoHHbIe ncnbiTaHns SPT, guHaMmuyeckue ucnbiTaHus
Ha 3oHaupoBaHne DP, ncnbiTaHms ¢ ucnonb3oBaHnem Tshkenoro 3oHauposaHus WST, nonesble
ncnbiTaHnsa KpbinbyaTkon FVT, mcnbiTaHus ¢ Mcnonb3oBaHWMeM MNIOCKMX aunatomeTtpoB DMT un
wTamnoBble ucnbitaHna PLT.

B pasgene 5 onucbiBaloTCA: NOArOTOBKA 0OpasLOB rpyHTA W CKanbHbIX Mopog Ans
UCMbITAHUIN; WUCMbITAHUSA C UENbl Knaccuukauun, wngeHTUdukaumm mn OnucaHus TPyHTOB;
XMMUYECKME UCMbITAHUA TPYHTOB W T[PYHTOBbIX BOA; WCMbITAHWE T[PYHTOB Ha MPOYHOCTb,
CKMMaeMoCTb U AedopmMauMOHHbIE CBOWCTB TFPYHTOB; WUCMbITAHUA TPYHTOB Ha YMSIOTHEHWE;
PUNbTPaALMOHHbIE WCMbITAHWUS TPYHTOB; KNAacCUMUKAUMOHHBIE WUCMbITAHUSA CKalbHbIX MOPOA;
NCNbITaHUA CKarnbHbIX NOPOA, HA HabyxaHWe 1 NPOYHOCTb.

B vactm 2 Takke npeacrtaBneH psg  MHPOPMATUBHBLIX MNPUMAOXKEHWA C NpumMepamu
KOppensauum 1 BbiBOAA BEMNYMH FEOTEXHUYECKNX NMapaMeTpOB Ha OCHOBE Pe3ynbTaToOB MOSIEBLIX
NCNbITAHUMA.

2 UcnbiTaHus rpyHTa KOHMYECKMM U Nbe30KOHU4Yecknm 3oHgom (CPT, CPTU)

3agaya uCNbITAHUA KOHMYECKUMM 30HAOM 3akni4vaetcsa B TOM, 4YTOObl onpenenvtb
COMPOTMBIIEHNE HECKANbHbIX N MSITKMX CKaIbHbIX IPYHTOB MPOHUKHOBEHMIO 30HOA N MecTHoe 6okoBoe
TPEHWE MO NOBEPXHOCTU MyddThI TPEHUS.

UcnbiTanms CPT ocywecTBNAT NyTeEM BEPTUKANIbHOrO NpodaBnNnBaHNS rPYHTA KOHUYECKUM
NEeHeTPOMETPOM C MCMNOSIb30BAaHMEM HEOOXOOMMOro KonuyecTea LWTaHr. KoHM4ecknii neHeTpomeTp
OOIDKEH MorpyatbCsi B 3eM0  C  MOCTOSHHOW  CKOPOCTb.  KOHMYEeCKM neHeTpomeTp
npeactaensieT cobon KOHYC W, ecnn HeobBXoAMMO, LMMMHAPUYECKYIO TMnb3y CTBOMA MM MyqTy
TpeHus. lNognexar M3MEPEHUIO COMPOTUBIIEHME MOTPYKEHUIO KOHyca (., W, ecrnv MPUMEHNMO,
Takke u OOKkoBoe TpeHwe BOONMb MydThbl TpeHus. Onsa anektpudeckmx CPT Bce u3mepeHus
OOIMKHbI ObITb 3adMKCMPOBaHbI JaTYMKaMK, KOTOPble HAXOASATCA B KOHUYECKOM MEeHeTPoMEeTpe.
[Ons mexaHndecknx CPT Bce namepeHus, Kak npaBuro, NpomM3BogaTcst ANCTAHLNOHHO.

McnbiTaHnst rpyHTa Mbe30KOHWYECKMM 30HOOM — 3TO anektpuyeckne CPT, koTopble
BKMNto4aloT B cebs AONOMHUTENBbHbBIE MHCTPYMEHTLI 1151 MU3BMEPEHUSI MOPOBOro AaBNEHUs BOAbI Ha
YPOBHE OCHOBAHUS KOHYCa B X04€ €ro NorpyxeHusl.

Pesynbtatel CPTU Mcnonb3ytoTca B OCHOBHOM ANS onpegerieHnsa reosiormn4eckoro paspesa
COBMECTHO C OTb6opoM 00pa3LoB METOAOM OypeHUs M BbIEMKU FPpyHTa WNKU ONS1 CPaBHEHUSA C
pesynbTaTtamu Apyrux BUAOB UCMbITAHUN.

OTn pesynbTatbl MOryT ObiTb MCMNOMb30BaHbl AN ONpedeneHust reoTEeXHUYECKUX
XapaKTEPUCTUK, TAKUX Kak Npeden NpPoYHOCTU U AedOpMaLNOHHbIE XapaKTEPUCTUKN HECKAIbHbIX
FPYHTOB M MarnonpOYHbIX CKalbHbIX FPYHTOB, MakcMmarnbHasa JOCTUrHyTasa rnybuHa norpyxeHus, a
Takke 4Ns HENOCPEeACTBEHHOrO NUCMOMNb30BaHMSA B MeTodax pacyeTa, B OCHOBHOM ANt KPYMHO — U
MEJKO3EPHMUCTOro rPYHTOB, HO BO3MOXHO W AN1st APYTUX FPYHTOBBIX OTIOXEHUN.

McnblTaHms npoBoasATCA B COOTBETCTBMM C  METOAOM, OTBevarlwmm TpeboBaHUAM,
ykasaHHbiM B EN ISO 22476-1 — ansa anektpuyeckux CPT n CPTU unn EN ISO 22476-12 — ans
MexaHundeckux CPT.

3 CpaBHMUTENbHbIA aHanu3 o6opyAoBaHUSA, MPUMEHAEMOro MO €eBPOMNEeNcKoMy W
OTe4eCTBEHHOMY HOpPMaTUBY

OtyecTtBeHHbI HOpMaTMB [OCT 19912-2012 «[pyHTbl. MeToAbl NOMEBbIX MWCMbITAHWUI
CTaTU4ECKUM U OUHAMWYECKUM 30HAMPOBAHMEM» pernameHTupyet TpeboBaHua K NpoBedeHuIo
ucnoitaHun CPT, CPTU [4]. Hannumne obopygoBaHua B PK ans gaHHbIX BUOOB WCMNbITAHUS
npeacrtaeneHbl B Tabnuue 1.

Tabnvua 1 — Obopygsanue npu CPT, CPTU

MNoneBble - O6opyaoBaHus
Pe3yn bTaTbl UCNbITAHUN

MUCNbITaHUA npuMmeHsiemble B PK
CPT YpenbHoe ConpoTUBIEHME TPYHTA NOrPYXEHUIO 30HAA (. CraTtnyeckoe 30HOMPOBaHNE,
YOeneHoOe CONpoTUBIIEHME MPYHTA Ha y4acTke OOKOBOWN 30H[, C UIBMEPEHNEM (., s., Ry
MOBEPXHOCTM 30HAa .
KoadhpmumneHT TpeHus Ry
CPTU CKoppeKTMpOBaHHOE CONMPOTUBIEHNE IPYHTA MOTPY>KEHMIO Het obopynoBaHus ans

30HAa C y4eTOM AaBneHus NopoBoKr BoAbI . N3MepeHns NOPOBOro JaBrieHust
YnenbHoe ConpoTUBIEHNE IPyHTa Ha y4acTke GOKOBOW
noBepxHoCTM 3oHAa fs. IamepeHne noposoro gaesneHus u
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3aknoyeHue

AKTyanbHbIM BOMPOCOM CEroAHsi SIBNSieTcsl OOHOBMEHWE OTEYECTBEHHbIX CTaHOapTOB,
BHECEHWE [OMONHEHWUIA, rapMOHM3auuMn C 3apybexHbiMu Hopmamu. [lpu  rapmoHusauum
Heo6Xx0aMMO Y4nTbIBaTb OCOBEHHOCTM HaLMOHanbHbIX HOPM. AHann3, NPeACTaBNEHHbIN B CTaTbe,
rokasblBaeT OTCYTCTBME HEKKOTOPLIX BMAOB 000pYyAOBaHMs, HanpuMmep Ans U3MepPeHusi nopoBoro
Aaenexus. [laHHas ocobeHHOCTb AomkHa ObITb yYTeHa npu nepexoae Ha EBpokoapl.

INutepartypa
1. TynebekoBa A.C. Geotechnical specificity of international requirements and traditional
standards in pile testing. ducceptaumsa Ha cOUCKaHME YYEeHOW CTeneHw [oKTopa durococdum
(PhD). — ActaHa, 2012.- C. 55
2. Eurocode 7 — Geotechnical design — Part 1: General actions - EN 1997-1:2007
3. Eurocode 7 — Geotechnical design — Part 2: Ground investigation and testing. EN 1997-2:2007:
E
4. TOCT 19912-2012 «[I'pyHTbl. MeToabl NONEBLIX UCMLITAHUN CTATUY4ECKMM U OUHAMUYECKUM
30HOMPOBaHMEMY

OTAHAObIK XXOHE XANbIKAPAIbIK HOPMAJNAPbBI BOUbIHLLA TOMNbIPAKTbI AANANBIK
XAFOAMOA CbIHAYFA APHANFAH K¥PAN-XXABObIKTAPbIHbIH KONOAHY
EPEKLUEJIKTEPI.

A. C. TynebekoBa, I.T XXymaginos, A.A. Kapumos, A.3.[n3atos

¥cbiHbINFaH Makana omaHObIK XeHe eyponarnblK HopMmarnap masnanmapbiH mandaybiHa
apHanfaH. Kasipai yakbimmarbl omaHObIK cmaHlapmmap MeH HopmanapdblH wemerl
HOpMasiapbIMEeH 2apMOHU3auusifiay xeHe ornapra kelbip e3zepicmepdi eHeidy MaHbI30bl 60sbIn
kenedi. bipak 6yn npoueccmiq eHyi cambinbl 6oy muic. EH 6ipiHwi OeHeelide wemern
MmexHUKasbIK KyXXammamaHbiH omaHOblK mexHukasnbik opmara 6elimoey 60nbin mabbiiadsbl.
OmaHdbik HopmamusmepOeai Kpumepuurnep ken xardalida wemersn KpumepunepdeH bipwama
e3zewe 6onbin kenedi. Makanada omHalbIK xoHe eyponanbiK (Eepokod 7) Hopmamue 6olbiHwWwa
mornbipakmsbl cbiHay macindepi 6asHOanadbl. XarbikaparbiK HopManap mananmapbiHa coalikec
KondaHblnambiH Kypar-xabObikmapbiHbiH ©63iHOIK epekwesiikmepi 6ap. Onap CcbiHaKMbIH
canacbiHa, HomuxenepldiH OoandiciHe ocepiH mueizedi. Ocbl epekwernikmepdiH omaHObIK
HopMmarnapfra eHeidnyi dendici MeH canackl XXOfapbl Homu)xesiepae Ko/ Xemkizy2e MyMKIiHOIK
bepedi. CbiHaK xymbicmapbiH Eepokodmap apKbiribi Xypaidy HomuxenepdiH HakmbifbifbiH XXoHe
CbIHaK KOpbIMbIHOLICBIH COHFbI aKrapam pemiHoe KabbindaybiH KamMmamachi3 emeoi.

TytiH ce3dep: cmaHOapm, xaboblK, manar, cbiHaK, morbipakK

FEATURES OF EQUIPMENT FOR FIELD TESTS OF THE SOIL REGARDING REQUIREMENTS
OF NATIONAL AND INTERNATIONAL NORMS
A.S. Tulebekova, I.T Zhumadilov, A.A. Karimov, A.Z. Gizatov

The presented article is devoted to the analysis of the requirements of national and
European standards in the field of soil tests. The urgent issue today is the renewal of national
standards, the introduction of additions, harmonization with international norms. But it should be
noted that this process should be gradual. First of all, it is necessary to adapt the foreign technical
documentation to the national technological environment. Criteria in national standards often was
differed from the criterion and indicators in international norms.The article describes the methodics
of testing soil in accordance with the requirements of the traditional standard and European
standards (Eurocode 7). Equipment which used in European Standards standards has a some
difference. These features affect the quality of testing, the accuracy of the results obtained during
testing. This features can be used in harmozition standards. This changes support more accurate
and reliable results of soil test.
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A.P. Omapos’, I'.K. TaHbip6eprenosa’, I.T. XKymaainos?
'EBpasuiickuin HaumoHanbHbIi yHuBepenteT um. J1.H. F'ymunesa, ActaHa, KasaxcraH
’FocypapcTBeHHbIN yHMBepeuTeT umenn Llakapuma ropona Cement

YUCNEHHbIAN AHAINIU3 CUCTEMbI «CBASA-TPYHT» B MPOrPAMME PLAXIS 2D

AHHOmMauyus: B cmambe onucaHbl pe3yibmambl YUCIIEHHO20 MOOeIuposaHus ucrbimaHul
ceali c¢ romMmouwkko rpoespamMmHo20 Komrnekca PLAXIS 2D. YucneHHoe wModenuposaHue,
OCHOBaHHOE Ha MemoOe KOHEYHbIX 3/1IeMEHMO8, [1038071iem [1PouU3800UMb aHauMmu4yecKue
pacyemsl U Mpo2Ho3uUposamsb pas/iuydHble eeomexHudeckue cumyauuu. Llenb modenuposaHusi 8
OaHHOU cmamebe - ornpedesieHue Hecyuwel criocobHocmu ceau rnpu cmamudeckux ucrsimaHusix. B
pacyeme ucriosnb3o8anuce Modesnu ceau wupuHol 500 mm u dnuHol 31m. Cemka KoHe4YHbIx 15-
y37108bIX 3/IEMEHMOB 2eHepuposarnacek 8 Plaxis asmomamuyecku. s nony4eHusi Ka4ecmeeHHoU
KapmuHbl 8 30Hax 8b6slu3u ceau Cemka KOHEYHbIX 3fieMeHmos ripedcmasrieHa bornee mesnkumu
anemeHmamu. ModenupogaHue noamarnHo20 HagpyXeHusi ceau 8 rpozpamme 6bir10 rnpou3sedeHo
nymem yeenudyeHuUs Hagpy3Kku Ha cearo Ha 145 kH. [naeHbIMU omcnexueaeMbiMu rnapamempamu
pacdema S6nsomces 8esludUHa PUIIOXEHHOU Haegpy3Kku u ocaldka ceau. B pesynbmame O6biniu
rnocmpoeHbl epachuku 3asucumocmu «Hazgpy3ka-ocalka» 1o ucrbimaHusm ceal. Hecywas
criocobHocmeb ceali bbina onpedesieHa Ha OCHOBaHUU YUCIIEHHO20 ModeriuposaHusi pabomsi ceau
C 2pyHmMowm & ripoepammHom Komriiekce PLAXIS 2D u cmpasHeHuUsl ¢ roneebiMu OaHHbIMU.

Knroyeenbie cnoga: ceas, epyHm, Plaxis, cealiHbil ¢gpyHOameHm, modenuposaHue, SLT.

[MocTpoeHne [OBYXMEPHOM KOHEYHO-aNIeMEHTHOM Mogenu B nporpamme PLAXIS 2D
OCHOBAHO Ha CO3JaHuV reoMeTpUYeckon Mogenu, Kotopasa npeacraBnaeT cobon KOMNo3numi us
NOBEPXHOCTEMN, NUHUI N TodeK. MOXHO Takke 3adaTb Uenbli psag BepTUKanbHbIX reonormyeckmx
KONMOHOK, OMUCLIBAIOLLMX XapaKTep HannacToOBaHUA rPYHTOB B PasfnyHbIX TOYKaXx.

[lByxmepHOe mMogenvpoBaHMe OypoHabuMBHOM CBau BbIMOIIHEHO B OCECUMMETPUYHOM
NMOCTaHOBKE 3aJaudn, B KOTOPOW CBasl pacrnonaraetcs BOKPYr OCW CUMMETPUM, MOCKOSMbKY B
0OCeCMMMETPUYHON NOCTaHOBKE DOKOBOE AaBeHne SOMKHO BbiTb OANHAKOBLIM, PUCYHOK 1 [1].
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PucyHok 1 — PacnpepeneHvne 60KOBOro AaBreHns rpyHTa Ha cBato

XKecTkoCcTb cBam 3agaeTcsd OMMCaHWEM €€ reoOMETPUYECKUX Pas3MepoB, NMPOYHOCTHbIMK W
AeopMaLMOHHBIMN XapakTepUCTUKaMMU.

B pacuyete wucnonb3oBanuce mogenu cesau wwupumHon 500 mm u gnuHonm 31 m. CeTka
KOHeYHbIX 15-y3M0BbIX 31IEMEHTOB reHepupoBanacb B Plaxis aBTomaTtudecku. [Ons nonyveHus
KayeCTBEHHOWN KapTWHbI B 30Hax BOGNN3M CBau ceTka KOHEYHbIX 3N1eMEHTOB npeacTtaBneHa 6onee
Menkumun anemeHtamu. llocne reHepaumm ceTkn 3neMeHToB Oblio CMOAENMPOBAHO HavanbHoe
Hanps>KeHHOe COCTOsIHWE OT COBCTBEHHOro Beca rpyHTa. [epeq Havyanom norpyxeHus 3oH4a, Bce
Nnofnly4YeHHblE Ha 3Tane MOAENUPOBaHUSA HaYanbHOrO HaMPSPKEHHOrO COCTOSHWS, NepeMeLleHus
o6Hynanucb. PacyeT Obin npou3BedeH no umsaMeHsemonm ceTke ¢ onuuen Update Mesh,
nogpasymeBaroLlen ncnonb3oBaHne Tak HasbliBaemoro Updated Lagrange, korga ceTka KOHEYHbIX
3NeMeHTOB NOCTOAHHO OBHOBMSETCA B NpoLecce pacyeTa.
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CeanHbli  yHOAMEHT OTHOCUMTENbHO BEPTUKANbHOM OCKM B pacyeTHoM cxeme Obin
npeacTaBneH B 0CECUMMETPUYHON NocTaBke (MpUMeHeHa Moerb NOMOBMHbLI 0611acTu rPyHTOBOrO
mMaccuBa M CBanHOro dyHaameHTa, KoTopble pa3bvBanvMCb aBTOMATUYECKM Ha TpeyronbHble
KOHEYHble 3nemeHTbl). Ymcno paccmatpuBaemMbix TUNOB  anemMeHToB (cnoeB) — 5
(mocnepoBaTenbHOCTL CNOEB IPYHTOB NpeAcTaBreHa Ha pUCyHKe 2). Hecylwas cnocobHocTb cBan
Oblna onpegeneHa Ha OCHOBaHWW pe3ynbTaTOB YMCMAEHHOTO MoAenupoBaHus paboTbl cBaun C
rpyHTOM B nporpammHoM komnnekce PLAXIS 2D. PacdeT HanpsikeHHO-4edopMUPOBaHHOMO
COCTOSIHUSA FPYHTOBOro Maccusa Obin1 BbINOMHEH MO ynpyronnactudeckon mogenu Mopa-KynoHa.

Ha pucyHke 2 npegcrasneHbl Mogenu ceam gnuHon 31 MeTp ¢ ykasaHMEM MECT YCTaHOBKU
rmapoaoOMKpaToOB AN BEPTUKANbHOMO Harpy>KeHns B Tene cBau U CBEpPXy Ha OroflIoBOK.

a) Mogenb 1- gOMKpaT yCTaHOBIMEH BHYTPW Ha rnybuHe 2 ceau;

©) Mogenb 2- goMKpaT YCTaHOBMNEH BHYTPWU CBau Ha rnybuHe 29 MeTposB;

B) Mogenb 3- foMKpaT yCTaHOBIEH Ha OrOfIOBOK CBaM.
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PucyHok 2 — Cxema pacnosioXeHus rmapogoMKpaToB
npu cTaTU4YecKkoM TeCTUPOBaHMUM CBaun

Ha pucyHke 3 npenctaBneHbl MOAENW YUCINIEHHOrO MOAenvMpoBaHus BypoHabuBHbLIX CBaw,
BKIMOYaloLWMe MOCMoONHOe [AeneHve T[PYHTOB B npedenax OTAeNbHO paccMaTpuBaemoro
NH)XEHEPHO-reonorM4eckoro afieMeHTa, 3aN1eMeHT CBau U paBHOMEPHO pacnpeeneHHyo Harpyska
Ha cBalw. Pa3mepbl reomeTpuyeckon Mogenu MnPUHSATbI Mo ycnoamo yTOo pacnpe,u,eneHme
HanpsbkeHnn OyayT npeHebpexuTenbHO Manbl B npegenax * -
3aJaHHOW 30HbI. -

P

PucyHok 3 — M'eomeTpuyeckasa mogens 6ypoHabrBHom cBaun
(mogenb 1), (mogenb 2) n (mogenb 3)
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MOLI,e.I'IVIpOBaHVIe NO3TANHOro HarpyeHma csBau B nporpamMmme ObIno npon3seneHo nytem
yBEIMNYEHNA HArpy3kn Ha cBako Ha 145 kH. MaBHbIMK OTCNEXMBAEMbLIMM napameTpamMmun pacyeta
ABNAKOTCA Benn4nHa I'Ipl/l]'lO)KGHHOVI Harpys3kmn n ocagka cBau. B pe3ynbTaTe Obinn NOCTPOEHbI

rpadukn 3aBUCUMOCTU «Harpyska-ocagka» csau (puc. 3).
Pacyet coctout m3 wectn a3 u 3agaH B pexume Staged construction ([NoatanHoe

CTpOMTeﬂbCTBO). Ha pUCyHke 4 nokasaHbl ,D,e(*)opMMPOBaHHbIe CEeTKMN CUCTEeMBbI.

|

S o NN

|
:

PucyHok 4 — [lecbopmaumns ceTkM KOHEYHbIX anemeHToB (mogenb1, 2 n 3)

Ha pucyHke 5 npvBegeHbl W30NVHUM BEPTMKANbHOIO MNEpPEMELLEHUss TPYHTOB Mpu
cTaTUYecKMx ABYHanpaBeHHbIX U BOABNUBatOLLEN Harpyskax ans mogenen 1, 2, 3.

VICHOK - epTMKaanoe nepemetleHme (mogenb 1, 2 n 3)

Ha pucyHke 6 npuBedeHbl W30MMHUN TOPU3OHTAlNbHbLIX MEpPEeMELLEHNA TFPYHTOB Npwu
CTaTMYECKMX OBYyHanNpaBneHHbIX U BOABNUBAIOLLEN Harpy3kax onsa mogenen 1, 2, 3.
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PucyHok 6 — MopusoHTansHoe nepemetleHne (mogens 1, 2 n 3)

CpaBHeHMe pe3ynbTaToB YNCIIEHHOro MoAeNIMPOBaHUA
rpagoukm

Mo pesynbTatam pacyeta Mony4YeHbl

ABYHanpaeBrneHHON Harpysku (puc. 7).
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PucyHok 7 — PesynbTaTbl ucnbiTaHun «Harpyska-nepemelieHme» (mogenb 1 n 2)

Ha pucyHke 8 nokasaHO CpaBHEHME Pe3yNbTaTOB MCMbITaHUIA YUCIIEHHOrO MOAENNPOBaHUS:
KpuBasi «Harpyska-ocagkay, nosydeHHasi MoAenvMpoBaHue 3 1 aKBMBanNeHTHas KpuBasi «Harpyska-

ocagka» mogenuposaHuna 1 n 2.
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PurcyHok 8 — QkBMBaneHTHas KpuBasi «Harpy3ka-ocagka» v pesynbTaTt ucnbitaHuni SLT
(static load test) (mogenb 1, 2 n 3)

HanoxeHne KpuBbIX MOKa3ano, 4YTO CXOAUMOCTb rpadukoB HabnogaeTcss TONbKO Ha
HayanbHOW CTaauu Harpy)XeHus, aanee HabnopgaeTcs uameHeHue Tpaektopunm kpusow O-cell,
XapakTepHOe Nnonayyen ctagum ConpoTMBNEHNS TPYHTA, TOraa Kak kpuown SLT (Ha gaHHOM cTaguu
HarpyxeHusi) 6onee xapakTepHO ynpyroe conpoTusneHue rpyHTa [2].
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Mo pesynbTatam mucnblTaHUs modenu 1 6bINO yCTaHOBMEHO, YTO MPU 3adaHHOW Harpyske
HeobxoauMO yBenuuuTb ryOrHY NOrpy>XeHns goMKpaTa B CBae, Tak Kak BEPXHWUW UCMNbITyeMbln
3NeMEHT UMEET HaMMeHbLLEee CONPOoTMBIIEHNE NO BOKOBOM NOBEPXHOCTM CBaun M BCreaCTBUE 3TOrO
He Oblna onpeaeneHa AencTBUTENbHAA HecyLas CnoCOOHOCTbL CBan Mo rPYHTY.

Mo pesynbTataMm TeCcTUpoBaHUA Modenu 2 OblNo yCTaHOBMEHO, YTO 3aJaHHas Harpyska u
rnybuHa norpyxeHuss AOMKpaTa B CBae ygoBneTBopsieT TpeboBaHWsiIM MO Hecyllenh CnocobHOCTU
cBau Mo rpyHTy. B gaHHOM Moaenn BO3MOXHO yBENUYEHWE Harpy3ku OT JoMKpaTa A0 OOCTUXKEHNS
MOJSTHOM HEecyLLen CNoCOOHOCTN CBau NO TPYHTY.

Mo pesynbTaTtam TecTMpoBaHMA MOAenu 3 Harpyska nepegaeTcs OT JOMKpaTa Ha Terno ceau,
npy STOM B Tene CBau BO3HUKAOT OGonblune HanpsbkeHus. Kak BMAHO M3 puUCyHKa 5 npwu
BEPTUKANbHOM NepeMeLleHn Mogenu cBam Hambonbluee HanpsxeHme Habnogaetcst no 60koBow

MOBEPXHOCTM, a HauUMEHbLlee — MO HWKHEMY KOHLY CBau, 4YTO SBNSEeTCA nokasaTenem
HepaBHOMEPHOro pacnpeaeneHnsa HarpysKku.
BbiBOoAbI

1. lNpoBeaeHHbIn aHann3 OCEeCUMMETPUYHOM 3adayn B YNpyronnacTtu4yeckon MOCTaHOBKE
METOOOM KOHEYHbIX 3NIEMEHTOB ANs MccrnefoBaHust paboTbl CUCTEMbI «CBad-rpyHT» nokasan
uenecoobpasHOCTb UCnonb3oBaHmsa nporpaMmmel Plaxis 2D.

2. lpn mMogenupoBaHWM WUCMbITAHUA CBaM C MOMOLbIO TMAPABIMYECKUX OOMKPATOB U
AeneHnn Ha cerMeHTbl MX, ocoboe BHUMaHWe AOMKHO OblTb YAENeHO M3YYEeHUIO WHXEHEPHO-
reosiorM4eckoro CTPOEHUs rPYHTOBOIO MaccuBa Ha nccnegyemom nnoLlagke.

3. B npouecce m3bickaHun 0COGEHHO BaXKHO BbISIBUTb BO3MOXHbIE€ 30HbI HEOAHOPOL4HOCTU B
reofnilorm4yeckoMm CTPOEHMM TPYHTOB, KaK, Hanpumep, 30Hbl BbIBETPENOCTU, YepedoBaHWe CroeB
rPyHTa 1 T.4. TN AaHHble AOMKHbI ObITb YY4TEHbI NP TECTUPOBAHMM CBaWU U FPyHTA.

4. Tlpu ucnbITaHUAX FPyHTa CBadMU C UEeSbio MakCMManbHO TOYHOW MpeaBapUTeEnbHOM
OLEHKM TpeHns no GOKOBOW MOBEPXHOCTU U Hecyllen CNOCOBHOCTU MOA HWMXKHUM KOHLIOM CBaw,
HeobXxoOUMMO COCTaBUTb MNPOrpaMMy WCCrefoBaHWUs FPYHTOBOrO MaccvmBa NabopaTopHbIMU U
HaTypPHbIMKU UCMbITAHUSIMW, @ TakKke WCMOoMb30oBaTb MPUMEPbI C NMOWAAOK CTPOUTENbCTBA B
aHanOMMYHbIX FPYHTOBLIX YCIOBUSX.

Nutepatypa
1. EHkebaeB C.B. OueHka norpyxeHnsa n paboTbl CBan B CMOXHbIX FPYHTOBbLIX YCMOBUSIX: AUCC.
AokT. coun. Ph.Dr.: 05.23.00. — Actana: EHY vnm. J1.H.I'ymnneea. — 2012. — ¢ 9.
2. OmapoB A.P. NccnegoBaHue paboThl cBal B IPYHTE COBPEMEHHBIMU 3KCMPECC-MEeTOAaMU: OUCC.
OoKT. chun. Ph.Dr.: 6D072900 — «CTtpoutensctso». ActaHa: EHY um. J1.H.'ymunesa. — 2016.

PLAXIS 2D BAFOAPNAMACbLI APKbINbl «<KAOA-TOMbIPAK» XXYUECIH CAHAObLIK TANOAY
A.P. Omapos, I".K. TaHblipbepreHosa, |. >Kymaginos

Makanada PLAXIS 2D bardapnamacnki apKbiribl Kadanapob! cbiHayObl caHObIK ModesibOeydiH
Hamuxenepi KapacmbipbinFaH. LLlekmi anemeHmmep adici HeziziHde caHObIK Modesibdey ap mypiii
2eomexHuKarblK XardalnaplObl XoHe aHanumukarnblK ecenmepdi whbirapyra MyMKiHOIK 6epeOdi.
Makanadarbl moOenb0ey makcambl — cmamukarsblK CbiHayObl MoOesnbOey apKbifibl KadanapobiH
Kkemepeaiw kKabinemminieiH aHbikmay. Ecenmey ke3iHOe eHi 500mMm y3biHObIFbI 31M Kadasnap
KonOaHbInobl. AKbipFbl 15 xenini mopnap asmomammsbl mypde Plaxis 6ardaprnamacsiHOa
aHbiIkmanobl. Kadanapra xakbiH aymakma Mmanimemmepldi Xemik aHbiKmay VYWIiH aKbIpfbl
anemeHmmep mopkl Kiwi anemeHmmepmeH KkepcemineeH. Kadanapdbl 6bardaprnamada modernboey
apkbinbl camsinad Xykmey, kKaOarfa mycemiH xXykmemeHi 145«kH ynralimy apKbifibl arnbiHObI.
bakbinayobiH 6acmsi ecenmey napamempi pemiHoe KadaHblH OMbIpybl MEH XYKMeMEeHIH yrrarybl
KabbindaHraH. OcbIHbIH HomuXXeciHOe KadaHbl CbiHay 6OolbIHWa «ombIpy-XXyKmeme» epagukmepi
KypacmbipblniObl. KadanapObiH kemepy kabinemminiei PLAXIS 2D 6ardapnamackl KemeaiMeH
caHOblK MoOenbdey apKbifbl, KalamMeH mOonbIpaK XyMbICbIH ecKepir, osiapdbl OanarbiK
HemMu)xesiepMeH casibicmbipy Hezi3iH0e aHbiKmarnosbl.

TytiH ce3dep: kada, monbipak, Plaxis, kadasnel ipezemac, modendey, SLT
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NUMERICAL ANALYSIS OF SYSTEM «PILE-SOIL» IN THE PROGRAM PLAXIS 2D
A.R. Omarov, G.K. Tanyrbergenova, |. Zhumadylov

The article describes the results of numerical modeling of pile tests using the PLAXIS 2D
software. Numerical modeling, based on the finite element method, allows for analytical
calculations and predictions of various geotechnical situations. The purpose of the modeling in this
paper is the determination of the load-bearing capacity of soils under static soil tests. n the
calculation were used pile models with a width of 500 mm and a length of 31 m. A grid of 15-node
elements was generated automatically in Plaxis. To obtain a quality image in the areas surround
the pile, the mesh of finite elements is represented by small elements. The modeling of the pile
loading in the program was carried out through a increasing the load on the pile to 145 kN. The
main control parameters of the calculation are the magnitude of the applied load and the pile
settlement. As a result, the "load-settlement" curves were plotted for pile tests. The bearing
capacity of the piles was determined on the basis of numerical modeling of the pile work with soil in
the PLAXIS 2D software and the comparison with field data.

Key words: pile, soil, Plaxis, pile foundation, modeling, SLT.
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’FocypapcTBeHHbIN yHMBepenTeT umenn Llakapuma ropoga Cement

HEKOTOPbBIE PE3YJIbTATbl AHANIU3A ANTbTEPHATUBHOW SHEPTETUKU MUPA

AHHOmMauyusi: Cmambs nocesiweHa aHanu3y albmepHamueHbIX UCMOYHUKO8 3Hepauu. B
Mupe 8 Kayecmee UCMOYHUKO8 SHEpPauu 8 OCHOBHOM UCIOMb3Yomcs uckonaembie mornnuea. K
anbmepHamuUeHbIM UCMOYHUKaM 3Hepauu OMHOCSM amoMHYH 3Hepaul U 60306Ho8rsseMble
UCMOYHUKU 3Hepauu. Bo306Ho8MsseMble UCMOYHUKU 3Hepauu — 3mMO B8empo3HepaemuKa,
eeomepmaribHble UCMOYHUKU, COJIHEYHbIE UCMOYHUKU, eudposHepeemuka, 6uomonnueo. K
UCMOYHUKaM 8empOo3HEeP2eMUKU OMHOCAMCS 8empo2eHepamopsbl. [feomepmaribHbie UCMOYHUKU
3Hepauu ucrnonb3dyromcesi 0nsi Hagpesa 800bl, OMOINEHUSI U pou3eoocmea 3/1eKmMpPO3HEPaUU.
ludposHepeemuka npedcmasneHa audpoanekmpocmaHyusamu. K ucmoYHuUkam COrHeYHoU
3Hepauu OMHOCSIMCS COJIHEYHbIE 3/1eKmpocmaHyuu. buomonnueo Kak UCMOYHUK 3SHepauu
npedcmasnieHo XUOKUMU, meepObIMU U 2a3006pa3HbIMU UCMOYHUKaMU. ArnbmepHamueHasi
aHepzemuka rnpedcmasrissem coboli Hoeble crocobbl rosyqyeHus, rnepedaqyu U UCMOMb308aHUS
3HEepauu. dmu UCMOYHUKU 3Hepauu Haubosiee nepcrekmueHbl, UMEm HU3KY0 cebecmoumocmsb
U HU3KUl puck npudyuHeHuss epeda Ons OKpyxaruwel cpedbl. Paccmampueaemcsi 8orpoc o
sHedpeHuu 8 BoopyxxeHHbix Cunax PK makux UCMOYHUKO8 3HepauU, KaK COJIHEeYHas!, eemposas],
eudpoduHamuydeckas u 2udpomepmaribHasi.

Knroueesnble cnosa: arnbmepHamueHble UCMOYHUKU 3Hepauu, pe3yfibmam, aHanus

CerogHst 4enoee4ecTBO Ha hoHe rnobanbHOro 3HEPreTUYECKOro Kpmnsmca 3anHTEPECOBAHO B
noucke, paspaboTke M UCMOMb30BaHUN anbTePHATUBHbIX UCTOYHMKOB 3Heprum (AUQ). UHTepec K
AND obycnoBneH wuX 3KONOMMYHOCTBIO, [OELEeBM3HOW, AOCTYNHOCTbI. KasaxctaH He cTan
ncknoyeHmeMm. CerogHa HayyHas oOOLWEeCTBEHHOCTb MNOAHMMAaET BOMpoc 06 MCnonb3oBaHWUK
npupoaHbIX pecypcoB KaszaxcTaHa B KayecTBe anbTepPHATMBHbBIX UCTOYHUKOB 3HEPrMu, a MMEHHO
06 MCnonb3oBaHUN 3HEpPrnM BeTpa, TepMarbHbIX UCTOYHMKOB M T.4. Ha npoTsKeHun MHOrmx net
NCNONb30BaHME Pa3fnYHbIX BUAOB SHEPTMM B MUpEe YBENMYMBAETCH CTPeMUTENbHbIMM TEMMNaMMU.
Y4éHble oueHMBalOT 3anachl yrns B Mupe npumepHo Ha 350 neT, rasa Ha 60 neT, a He(Tb, NO KX
MHEHMI0, MOXET 3aKoHUYnTCA yxe vyepes 40 ner.

Ha pybexe 21-ro Beka aHepreTnyeckmii 6anaHc mmpa cknagbiBancs cnegyowmm obpasom:

— nuckonaemble Tonnuea — 85 %;

— aToMHas aHeprnsa — 6 %;

— BO30OHOBMSIEMbIE NCTOYHMKN 3HEPrK — 8 %.
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ExxerogHbln akoHOMUYeckni yuepb OT CKUraHus MCKonaembiX TOMMMB B MUPE OLEeHMBaeTCs
akcneptamum B 1700 mnpg. gon. CLUA [1].

Bce 4yenoBe4yecTBO WCNOKOH BEKOB B Ka4yeCTBE WCTOYHWKOB SHEPruvM MCMosib30Barno
TPagVLMOHHbIE TOMMMBHBLIE PEecypeCbl, TakMe Kak: yronb, HedTb, ras. OgHako, MO [aHHbIM
MexgyHapogHoro  aHepreTmdeckoro  arentctea  (IEA), npu  cywecTtBylowem  pocTte
3HepronoTpebneHus (a oHo yaBauBaeTcs Kaxgble 10 neT) yernoBeyecTBy XBaTUT MMEHOLLMXCSH
3anacoB yrnsa Ha 250 net, HepTn — Ha 40, a NpupoaHoro rasa — Ha 65 nert [2].

XoTsa paspaboTkm B HanpaefieHun wucnonb3oBaHna AWND Benucb M paHee, aKTUBHOE
pasBuTUe anbTepHaTUBHOW 3SHEpPreTMkM B MWPOBOM MacwTtabe Havanocb nocne HedTAHOro
Kpmauca 1973 roga, korga 4enoBeYeCcTBO OCO3Hano HeAonyCTMMO BbICOKYHD CTEMEHb CBOEMN
3aBMCUMOCTN OT HEBO3OOHOBMNSEMbIX MCTOYHMKOB SHEPTUKN U LieH Ha HUX. HecmoTpsa Ha akTuBHOeE
NPOTUBOCTOSHNE HedpTerazoBoro 11066m, B COBPEMEHHOM MUpe ucnonb3oBaHne ANI siensetcs
NepcnekTUBHbLIM C TOYKM 3PEHUS KaK 3KOHOMUYECKOW, TaK N aHepreTudeckon adhekTuBHocTu [3].

JononHuTenbHbIM CTUMYSIOM Pas3BUTMSA anbTEPHATUBHOM SHEPreTUKU MNOCIYXWUN TakkKe
CrnyyMBLUMECS B nocnegHue rogbl NONUTUYECKUE, IKOHOMUYECKME WU IKONOMMYECKMEe KPU3UCHI,
KOTOpble MOTEeHUManbHO BIUSAIOT Ha 3HepreTmdeckyto 6e3onacHOCTb rocygapctB U pernoHos. K
nogo6bHoro poga kpuamncam MoxXHo oTHecTu TepakTbl B CLUA (2001 r.), MOCKOBCKYHO 3HEproaBaputo
(2005 r.), nepebon c rasoBbiM TpaH3MTOM 4epe3 YkpauHy B cTpaHbl EC (2009 r.), aBapuio Ha
sanoHckon ADC «®dykycuma-1» (2011 r.), a Tarke gpyrme nogobHble cobbitus. Nocne nogobHbIxX
NMPOVCLLECTBUA YENOBEYEeCTBO BCE SACHEEe OCO3HaeT CBOKW HedoMyCTUMO BbICOKYH) CTeneHb
3aBMCUMOCTUN OT HEBO30OHOBNSIEMbIX MCTOYHUKOB SHEPIUM, @ TaKkKe ONaCHOCTb HEKOTOPbLIX U3 HUX.
Cenyac Bo306HOBNSEMbIE UCTOYHMKK 3Heprun (ganee — BND) B mupe adbdekTUBHEE N aKTUBHEE
BCEro MCMNOnb3ylTCA B TaKNX CTpaHax, kak Fepmanus, cnanusa, ®paHumsa. duHnaHams, Hopeerus,
Kutan, CLUA n AnoHua. Kak cBuaeTenbCcTByOT AnpektuBbl EC 1 pasnuyHble HaumMoHanbHble
nporpammMmbl B EBponenckomM coto3e Oons anbTepHaTUBHOW 3HEPreTUKM B aTUX cTpaHax K 2020
rogy oormkHa yBennuntbesi 4o 20%.

Mo aaHHbIM MexayHapoaHoro aHepretudeckoro areHtcTea (MAJ) Ha 2016 rog 6onee 30%
3HeprobanaHca B mupe byayTt obecneunBaTtb BO306HOBMNsSeMble aHepropecypckl k 2030 roay. Ons
OOCTUXKEHNSA 9TOW LIeNIM MHBECTUUMM B OTpaciib OOMKHbI COCTaBUTb He MeHee 400 munnnapnos
ponnapos CLA. Mo nporHo3am 6putaHckoro HedTerasoBoro ruraHTa BP, B nepuog 2010-2030 rr.
noTpebrieHme aHeprum Ha OCHOBE BO30OHOBMSIEMbIX MCTOYHMKOB 3Heprum dyaet pactu Ha 8,2% B
rog, B TO BpeMSA Kak cpedHerogoBon npupocT noTpebneHus rasa 6yget 2,1%, Hedptn — 0,7%.
Takas gnHamuka obecneymT YacTU4HOE BbITECHEHUE UCKOMAEMbIX SHEPropecypCcoB 1 yBENU4eHne
aonn BU3 B mmposom TonnueHoM 6anaHce oo 6,3% B 2030 r. B yacTHocTM, Ha TpaHcnopTe Aons
6uotonnuea pocturHet 7% (nuaoepamu pocta octaHytca CLUA n Bpasunus), a gona BU3 B
anektporeHepaumm B 2030 r. BblpacteT go 11% (B EBpocotse — o 26%). Takas TeHaeHums
obecneynBaeTca rocygapCTBEHHOW MOMWTUMKOM  Pas3BUTbIX CTpaH, npegycmaTpuBaloLLen
9KONOrMyecKkne orpaHNYeHnss Ha BbICOKOYIMEPOAHY 3HEPreTuKy MU 3HauMTenbHble npedepeHLnm
KOMMaHuAM, OCyLLeCTBNALWMM AeATeNbHOCTb B 06nacTn anbTepHaTuBHOM aHepreTukn (AJ) [4].

B pesynbTtate npoBegeHHOro aHanmsa wucnonb3oBaHuss BUG nugepamu no BbipaboTke
anbTEPHATUBHOWM 3NEKTPO3HEPrMn (MO COBOKYMHOW MOLLHOCTM LeNCTBYWnx obbektoB BUNI)
asnaotca CLUA, Kutan n NHans [5].

[ns yero ato genaetca? Heob6xoanMo NOCTENEHHO HapalwmBaTb 06beMbl 4OOLIYN SHEPTUN
13 BO30OHOBMSEMbIX UCTOYHMKOB, C LIENbI COKPaATUTb BpeaHble BbIOpoChl B aTMocdepy. Takke
HY>KHO [0OMTbCA, YTOObI BEIGPOCHI NApPHMKOBBLIX Fa30B OT NnepepaboTkn yrneBogopOAHOro Tonnnea
yMeHblWMNMCb Ha 1,1 munnuapga TOHH. OTO BaXHO, Tak Kak 3TO MOMOXET MNpeaoTBpaTuTb
NnoBbILLEHNE aTMoctepHON TemnepaTypbl U MOMOXUTENBHO MOBMMATL HA M3MEHEHWe Knumara
3emnu.

Kpome Toro, aTo NOMOXeT CHU3WUTb NoTpebneHne yrnepogHoro Tonnmea, 3anacoB KOTOPOro
NPV HblHELWHMX TeMnax Aobblum xBaTUT Tonbko Ha 50-60 neT 1 NpefoTBPaTUTL 3HEpPreTUyYecKni
Kpmamuc.

CerogHs nuaepom MO KONMUYECTBY BMOXEHWA B anbTepHaTMBHbIE PECYpPCbl B MUPOBOW
aHepreTuke cumtaetcs Kutam, Takke akTMBHO pa3BuBaeTcsa 3aTta oTpacnb B WHauu, Bpasunuu un
Mekcuke.

Poccua obnagaeT 3HaunTenbHbIM NOTEHUManomM B obnactu anbTepHaTUBHOW 3HEpPreTuku.
MpakTnyeckn B Kaxxgom pernoHe Poccum cyulecTByeT BO3MOXHOCTb MCMOMb30BaHUSA OOHOro 13
BW3. M xoTs oTaenbHble uccnegoBaHusa u paspaboTki B 3TOM HanpasneHun senuck ewe B 1950-
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1960-x rogax, akTMBHOE pa3BUTUE anbTeEpPHATUBHON 3HepreTukn B Poccumn Havanock nuwb ¢ 2000-
X FOA0B.

Ha paHHbIn MOMeHT y PoccuuM ecTb ycnelwHbld OnbIT CcOo30aHuMs 3NeKTPocTaHuuih C
NCNONb30BaHMEM MPAKTUYECKM BCEX W3BECTHbIX BMAOB BO30OHOBMSIEMbIX M anbTepPHATUBHbIX
WUCTOYHUKOB 3Heprun. MmaBHoe npobnemon sABnsieTCA OTCYTCTBME pearibHOW rocygapCTBEHHOM
NnoaaepXkn anbTepHaTUBHOW 3HEPreTuku, HECMOTPS Ha npuHsaTME B koHue 2000-x rogoB psiga
OCHOBOMOaratLLMX NOCTaHOBNEHWA.

HecmoTps Ha umcnonb3oBaHWe TPagUUMOHHBIX UCTOYHMKOB TOMMMBHBIX PECYpCcoB, MHOrue
CTpaHbl WWYT HOBble arnbTEepPHATMBHbIE WCTOYHWKM 3SHEprun, a Takke paspabaTbiBaloT U
anpobupyoT HOBbIE TEXHOSOMUMN NX NONYYEHUS.

KoHeuyHO e, rocygapctBa WCMOMb3YyHT aTOMHY 3HepreTuky. B oTHoweHun BbiGopa
NCTOYHMKOB 3HEPrMn, ocobeHHO aTOMHOWN SHEePreTuKn, MUp Kak 6bl HaxoamTcs Ha nepenyTtbe. Ecnu
B Kutae, Ihguun, NHgoHesun, VipaHe n Typuumn cTpOSTCA aTOMHble anekTpocTaHumm (A3C), To
BbICOKOTEXHOSOMMYHas, aHeproemkass AnoHUA nop AaBrneHneM OOLEeCTBEHHOCTM HaMepeHa K
2030 rogy 3akpbiTb Bce AOJC, Haxogswmecss Ha ee TeppuTopuM HaykoeMkast [epmaHus
CKNOHSIETCA caoenaTtb TO Xe camoe euwle paHble — Kk 2020 rogy. B AscTpanun, 3aHuMarowen
nepBoe MecTO Mo 3anacam ypaHa, ctpoutensctso ASC 3anpeLleHo 3aKkoHOM [2].

Hawa ctpaHa, NOMMMO TpagUUMOHHbBIX MCTOYHMKOB TOMSIMBHBLIX PECYPCOB WM aTOMHOW
3HEpPreTMKN, B paMkax peanusaunmn [ocygapcTtBeHHOW [lporpammbl «3ef1EHON 3KOHOMUKM»
pas3BMBaEeT HOBblE€ MWCTOYHUMKM anbTEPHATUBHOM 3HepreTukn. AnbTepHaTuMBHasi 3SHepreTuka
npeactaensieT cobor HoBble cnocobbl NONy4YeHUs, nepeaadm n UCNoNb3oBaHNUS A3HEPTUM, KOTOpble
NPeAcTaBnsloT MHTEpPEC B CBSA3M C UX NEPCNEKTUBHOCTBIO, HU3KOW CeBeCTOMMOCTbIO U HU3KUM
PUCKOM NPUYNHEHMA Bpeda ANs OKpyXKatoLen cpeabl.

K anbTepHaTMBHbBIM WCTOYHWKAM 3HEPrMM OTHOCATCA BETPO3IHEepreTvka, reoTepmarsnbHble
WNCTOYHUKN, COJTHEYHbIE NCTOYHWKK, TMOPO3HEpreTuka, buotonnueo [6].

OcTaHoBMMCA KpaTKO Ha KaXOOM TuNe WCTOYHUKOB anbTepHaTUBHOM 3SHEprun B
OTAENbHOCTMW.

K MCTOYHMKaM BETPO3HEpPreTMKM  OTHOCATCHA: aBTOHOMHbIE  BETPOreHepaTopbl WU
BeTporeHepartopbl, paboTatlowue napannensHo C ceTblo. B nocnegHee Bpems MHOrne CTpaHbl
pacLnpsioT UCMOMb30BaHNE BETPOIHEPreTUIecknx yctaHoBok (BAY). bonbLue Bcero nx B ctpaHax
3anagHon Esponbl (OJaHusa, ®PI, Benukobputauus, Hugepnangel), 8 CLWA, B NHaoun, Kutae.
Hanunsa nony4vaet 25% aHeprum us Betpa [7].

"eoTepmarnbHble NCTOYHMKN 3HEPrMM UCMOMb3YHTCA Kak Ans HarpeBa BOA4bl AN OTOMMeHus,
Tak 1 4Ns NPpOM3BOACTBA 3MEKTPO3HEeprnn. Ha reotepmanbHbIX 3NeKTPOCTaHUMAX BbipabaTbiBaloT
HeManyl 4acTb 3reKTpoaHeprum B cTpaHax LleHTpanbHon AmMepuku, Ha dPununnuHax, B
Wcnanann; cnanans Takke SBNSeTCs NpMMEpOoM, rae TepMaribHble BOAbl LUMPOKO MCMOMb3YHTCA
ansa oborpesa, oTonneHus. Takke UCMONb3YTCSA TENMOBbIE 3NEKTPOCTaHUMK (MpUHUMN oTOopa
BbICOKOTEMMNEPATYPHbIX TFPYHTOBbIX BOA W WCMOMb30BaHMA WX B UWKNE) W TPYHTOBbIE
TennoobmMeHHWKM (MpuHUMN oTBopa Tenna OT rpyHTa NOCpeACcTBOM TennoobmeHa) [4].

K uCTOYHMKaM  CONHEYHOW  9Heprum  (reriModHepreTMkM)  OTHOCATCA  COMHEYHble
anekTpocTtaHumm (CIC), paboTatowme 6onee yem B 30 cTpaHax, a Takke COMHEYHbIE KOMNEKTopbI,
B TOM 4uCne COMHEYHbI BoJOHarpeBaTenb, MCMOMb3yemble Kak Ans Harpeea BOAbl ANs
oToMfeHnsi, Tak W Ans  NpouM3BOACTBA 3NEKTpoaHeprun. [loMMMO 3TOro  UCNONb3YHTCS
doTOo3NEKTPUYECKNE SNEMEHTHI [6].

'MapoaHepreTuka npegcraBneHa rugpoanektpoctaHumsamm (F3C), Hanpumep, NPUAMBHBIMA
anektpoctaHuuamn (MI3C), KoTopble MMEKTCA NOKa NUWb B HECKONbKMX CTpaHax PpaHuun,
Benukobputanmn, Kanage, Poccun, WHaun, Kuntae. Cioga XKe OTHOCATCS BOJSIHOBbIE
anekTpocTaHuun, MuHM M Mukpo AC (ycTaHaBnMBalOTCA B OCHOBHOM Ha MarbiX pekax),
BoAoONagHble anekTpoctaHuun n aspo MNIC (koHaeHcaums/cbop BoadaHOro napa M3 atmocdepbl 1
rmgpasnuyeckui Hanop 2-3 k) [5].

BrotonnuBo Kak UCTOYHMK SHEPTrUU NPEACTABMEHO XUAKMMU, TBEPAbIMU N ra3o0bpasHbIMU
NCTOYHMKaMK (Knakoe: buogusens, OnoaTaHon; TBEpAbIE: APEeBECHbIE OTXOAbl M Buomacca B Buae
Lienbl, rpaHyn n3 ApeBECUHbI, Ny3ri, CONOMbI U T. M., TONNMBHbIE BPUKETHLI; razoobpasHoe: buoras,
cuHTes-ras) [7].
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MoMUMO 3TOro CyLLLECTBYIOT U OpYrMe NCTOUHUKM anbTEPHATUBHOW SHEPTUK:

— YnpaBnsieMbili TEPMOSIAEPHbIN CUHTE3 — CUHTE3 Bonee TSHKENbIX aTOMHbIX siaep M3 bonee
NErKMX C LENb0 NOMyYEeHUsa 3HEepruu, KOTOpbI HOCUT ynpaenseMbli xapaktep. [Jo cux nop He
npuMeHsieTcs.

— KBaHTOBas aHepretMka — SHepreTMka, OCHOBaHHAsA Ha MCMONb30BaHMK NpeanonaraemMbix
KBaHTOB NPOCTPaHCTBa-BpEMEHMU (kBAHTOH) n CBEPXCUITbHOIO 3MEKTPOMarHMTHOro
B3anmogencTaeuns [8]. o cux nop He NpUMeHsieTcs.

— BopgopoagHas aHepreTuka M CepoBOOOPOAHAs SHepreTuka — Ha CerogHsIHWA OeHb Ans
nponsBoAcTBa Bogopoda Tpebyetca Oonblle 3Heprum, 4Yem BO3MOXHO MOMyYMTb MpU €ero
NCMOMb30BaHUKN, MO3TOMY CUYMTATb €ro MCTOMHUMKOM 3Heprum Henb3s. OH sBnsieTcs nub
CpeacTBOM XpaHeHUs U OoCTaBkuM aHeprun. B aTon cpepe ncnonesyotTca BogopoaHble Asuratenu
(ons  nonydeHWa  MexaHW4yecKoW  QHepruu), TOMMAMBHbIE  3feMeHTbl  (ANna  nony4vyeHus
anekTpu4ecTea), a Takke 6MOBOLOPOA.

— Kocmuuyeckass aHepretMka — MOMyYEHME INEKTPOSHEPIMM B (POTOINEKTPUHECKNX
3rIEMEHTAaX, pPacnosioXKeHHbIX Ha opbute 3emnun. AnekTpoaHeprust byaet nepegaBaTbCsl HA 3EMIO
B (bopMe MUKPOBONHOBOro uany4dexus [8]. MoxeTt cnocobcTBoBaTh rnobanbHOMy notennexuio. o
CUX NMOp He NpPUMeEHsIeTCS.

CnegyeT OTMETUTL, YTO NPUMEHEHME HOBLIX anbTEPHATMBHBIX MCTOUYHMKOB SHEPIUX, YMENoe
coyeTaHMe U WUCMNONb3oBaHME KOTOPbIX MO3BONMUIIO Obl rocygapcTBy peLnUTb cTpaTernyeckue
3a4a4M No pasBUTUIO CTPaHbl, He HaWMo €eaMHOOOpPa3HOro M TOYHOrO 3aKpenneHust B
3akoHogaTtesnbHon 6ase. YunThiBas HapacTaloWmMn «3HEPreTUYEeCcKNn ronoay» n CBsi3aHHbIE C 3TUM
3KOHOMUYecKkne npobriembl, HEOOXOOMMO MPOBOAUTL SKONOr0-3KOHOMUYECKYIO NMepeopueHTaumio
TEXHOMNOrMIM Ha 3HeprocbeperarwLme n Te, KOTopble paboTaldT Ha BO30OHOBMNSIEMbIX UCTOYHUKAX
3Heprun. 3gecb YMeCTHO OpaTb nNpumep Yy OOCTWKeHun B cdepe pecypcocbeperatoLlen
3HEepreTuKN y pasBuTbix cTpaH, Takux kak CLUA, Kutan, Ungusa, Ppanums, Utanus, LWeeuus,
Avrnns, Oanns u gp. Tawkke 6Gonblworo BHMMaHMA 3acnyxuBaeT EBponenckas nporpamma
pa3BUTUS 3HEPreTMKM Ha BO30OHOBNSEMbLIX MCTOYHMKAX 3JHEPrun, KoTopasi npeaocTaBnder
LUMPOKME MepcrneKkTMBbl B COKpaweHun BbIOPOCOB U  pecypcocbepexeHmn, OTKpbiBaeT
NCNONb30BaHME nNpuUpoaHOM  BO3obHOBNAemMon  aSHeprun. [lpoBegeHne B KasaxcTtaHne
MexayHapoaHou BbicTaBkm EXPO-2017 Takke umeeT Bonblioe 3Ha4YeHne Ans CTUMynupoBaHus
nepexoga Ha BO30OHOBMSIEMbIE MCTOYHMKN SHEPTUMN.

Takum obpasom, Ons Hawero rocygapctsa OAHMM M3 LEHHbIX COBETOB MOXET CRYXUTb
opueHTauMss Ha 3apybexHbln  OMbIT  rOCyQapCTBEHHOro  perynupoBaHust B obnactu
anbTepHaTMBHOM 3HepreTukn. BolaenseTcs psa OCHOBHLIX BO30OHOBSIEMbIX NCTOYHUKOB SHEPTUK
UMEKLLMX MNEepcnekTuBy Onsi pasBUTUS, W 3acnyXMBaKOLWWX BHUMaHWS ONS BHeEAPEHUs B
BoopyxeHHbix Cunax PK, Taknme kak cofiHeyHasd, BeTpoBas, rMagpoguHammyeckass W
rmapoTepMarnbHasi S3Hepruu.
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KEWUBIP HOTUXXENEPIH TANOAY, BANNAMAINbI QHEPFETUKA, SJTIEM
E.K. Agunbbekos, b.5. Kabynos

byn makana 6anamarbsi s3Hepausi kKe30epiHiH mandaybiHa apHarsnraH. bykin anemoe sHepausi
ke30epi pemiHde kebiHece Ka3ba ombIH KOsrdaHbialbl. banamarbl sHepausi ke3depi A0pPosbIK
3HEepausl XKoHe XKaHapmabliambIH sHepausi Ke30epiH Kammulbl. XKaHapmbinamelH sHepaus ke3depi
- byn Xenm anekmp, eseomepMasiOblK, KyH Ke30epi, audposHepzemuka, 6uoombiH 6075bir
mabbinadekl. XKen aHepausicbiHbIH K630epi — e mypbuHanapbsl. FeomepmarnobiK sHepausi Ke30epi
CyObl XKbIfibiMy, XblfbIMy XXOHe JleKmp SHepausicbliH ©HOIpy ywiH natdanaHbinaosbl.
ludposHepeemuka  audposHepeemukarsnblK  cmaHyusinapda  xyseze  acblpbinadbl.  KyH
SHepaUsiCbIHbIH Ke30epiHe KyH arekmp cmaHuyusnapb! xamaodbl. buoomsiH sHepaus ke3i pemiHoe
cylbIK, Kammbl xeHe 2a3 mapi30i ke3depi KondaHbinadbl. banama sHepausi 6HOIpywi, bepy xoHe
natibanaHy, xaHa xondapbi 6onbin mabsinadsl. byn aHepaus ke30epi bapbiHWa repcriekmuemi,
a3 KyHObINbIKMbl XoHe KopwaraH opmara 3UsHbl memMeH 60nbin mabbinadel. KP  Kapynbi
Kywmepine KyH, xen, eudpoduHamuKarblK XOHE 2udpomepMusisibiK 3Hepausi Ke30epiH eHai3y
myparibl Macerie Kapacmablpblialkbl.

TytiH ce3dep: 6anamarbl 3Hepausi Ke30epi, Homuxe, manday

SOME OF THE RESULTS OF THE ANALYSIS OF ALTERNATIVE ENERGY IN THE WORLD
E. Adilbekov, B. Kabulov

The article is devoted to the analysis of alternative energy sources. In the world, fossil fuels
are mainly used as energy sources. Alternative sources of energy include atomic energy and
renewable energy sources. Renewable energy sources are wind energy, geothermal sources,
solar sources, hydropower, biofuel. Wind energy sources are wind turbines. Geothermal energy
sources are used for water heating, heating and power generation. Hydropower is represented by
hydroelectric power stations. Solar power sources include solar power plants. Biofuel as a source
of energy is represented by liquid, solid and gaseous sources. Alternative energy is a new way of
obtaining, transmitting and using energy. These energy sources are the mast promising, have a
low cost and low risk of harm to the environment. The issue of introduction of such sources of
energy in the Kazakh Armed Forces as solar, wind, hydrodynamic and hydrothermal is considered.

Key words: alternative energy sources, result, analysis
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3.B. Kanwakb6aeBa, X.K. Mongab6aeBa, b.5. BakbiTxaH
Cewmeit kanacbiHgarbl Wakapim aTbiHaarbl MemnekeTTiK yHMBEPCUTETI

X¥MCAK IPIMWIK ©HAIPY KE3IHAET ELUKI CYTIHIH ®U3UNKO-XUMUATbIK XKOHE
TEXHOJNOIMANbIK KACUETTEPIH 3EPTTEY

AHOamna: CoHfbl yakbimma yHKUUOHanObIK 6HiMOepOi eHOIpy yWiH Heeaisei wukizam
pemiHde ewki cymiHe fbifbIMU Kbi3bifywhblnblK 6alkanadbl. Adam emipiHe Kaxemmi bararibi
KyHap/ibl Kacuemmepae ue ewki cymi COHFbl Xblridapbl KermezeH cypaHbicka ue. Ewki cymiHiH
cublp cymiHe KaparfaHOa alam OeHeciHiH ¢hu3uoioaussblK cunammamasnapbiHa Kebipek calikec
KkenemiHOiei 6enaini. Ewki cymiHiH KypambiHOa cublp CymiMeH casnbicmbipfaHoa, KaHbIKKaH MOHO
JKOHe Kerl mesnuwepde KaHbiknaraH mal KbiwKbindapbl 6ap, OHbIH iWiHOe NUHOMb XOHE JIUHOMEH
anmacmaipbiiMalmbiH KblWKblidapsl 6ap, 6yn ar3alafbl XoriecmepuHMeH Kypecyae MYyMKIHOIK
6epedi. Makanada xymcak ipiMwik copmmapbiH 6HOIpY ywiH mypsii ewkKi myKbiMOapbIHbIH CYMiHIH
MEeXHOM02USbIK XOHE (bu3UKa-XUMUSISIbIK KacuemmepiH 3epmmey HemuxXesnepi KenmipinzeH.
opmypni mykbimOaplarbl €WKl CymiH carnbicmbipMmalibl manday xypeisdindi, coHOal-aK capbicy
CYMIHIH KypaMbl MEH Kacuemmepi aHbiKmarsObl. 3aaHeHOIK MeH asini myKbIMbIHbIH eWKifepimeH
canbicmbipraHOa [lasnodap 06sbiCkbIHbIH abopu2eHOiK ewki CymiHiH XeHe COpMbIHbIH Hezi3ei
cunammamarnapb! aHblIKmarnaosbl.

TytiiHOi ce30ep: ewki cymi, abopueeHOi ewKi myKbIMbl, IPIMWIK capbICybl, XYMCcaK ipiMLWIK.
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KasakCTaHHbIH, arpoeHepKacin KelleHi 63 peniHae XaHe TyTacTan anfaHga Herisi 6onbin
Tabbinagbl. 2020 xbinFbl CTpaternsnblk XeTingipy cascaTbiHa COMKEC arpOeHEpKacCinTiK KeLleH
XeTi 6acbiM cekTopnapAblH, iWwiHAe ©3iHiH apTbIKWbINbIKTAPblH XKaHEe ayKbiMAbl drieyeTiH Xy3ere
acblpybl Tuic [1]. KasakcTaHfa, ocipece, 93KONOrMANbIK Tasa ©HIM 6eHAIpy >XafblHaH ©3iHiH
OocekenecTik apTbIKWbINbIKTAPbIH Xakcbl NanganaHy kepek. A3blk-TyhiK eHiMaepiH eHaipy Hapbifbl
KenTereH LWKMKI3aTTbl KONAaHy KaXeTTiniriHiH, apTybiMeH cunattanagbl. byn caHaTka agam
ar3acblHOda OHaW CiHEeTIH ewWki CyTiHIH KOPEeKTiKk 3aTTapbl XaTagbl. KasakctaHga eLki
LapyaLlblfibiFbiHbIH, aMybl pecnybnukagarbl KMblH KOmkeTimai Tay (7,2 MAH. ra) >xeHe TacThbl
Xanbinbimgap (18,2 mnH. ra) aygaHgapbiHbiH, 60ybIMEH, HAPbIKTbIK 3KOHOMUKaAa anTapnbiKTan
eLKi caHblHbIH, ecyiMeH (3000 mbiH. aeniH 980 MbiH. kapcbl 1.01.1991 x.) kaHe iWKi HapbIKTbl 63
eHiMaepiHe OereH CypaHbICTbIH apTybIMEH aHbIKTanaabl.

EH >kaKcbl XeTiny nepcnektuBanapbl CyTTi eLlKi wapyalwbinbifbiHga. bisgin enimisge eLuki
CYTiHe-AMeTanblK eHiM peTiHAe CcypaHbIC, acipece Gananap TaMakTaHyblHAA XaHe erfe >kacTafbl
agamjapablH Tafamgapbl MeH TamakTaHybl YLWiH ecin keneni. byn opanga, ocbl canagarbl
Kocinkepriep amnTapnbikTan kapaxaT canyfa KipicTi. CyTTi ewki TyKbIMblH ecipyre apHanfaH
©HEepPKaCINTIK TypnepaiH anfallkbl lWapyallbiblKTapbl Kypbingbl.

CyT eHimgainiriHe, apTypni ayblnwapyallblbifbl XaHyapblHbIH CYTTEPIHIH,  Kypambl MeH
kacueTTepiHe GipkaTtap daktopnap ocep eTefi, onapablH iWiHOe TykbiM Oenrini menwepae cyT
eHiMOepiHiH, canacbl MeH LWbIFbIMbIHA ocep eTedi. Ewki cyTiH eHgeyain 6onawarbl eTe keH, Gyn
OfaH OereH TYTbIHYLWbINbIK CypaHbICTbiH apTybliHa GavnaHbicTbl. bisgiH enimisge ewki cyTiHeH
anblHFaH eHiMaepre [ereH CypaHbICTblH Kbl CalblH apTyblHa KapamacTaH, eLWKi CyTiHeH
XacanaTblH eHiMaep kenTen Tapanmagbl[2].

XKLWC Arpocdmpma «Arkap OHgipicy — KasakctaH PecnybnmkacbiHblH, CONTYCTIK OHipiHae
opHanackaH opTawa 6u3sHec eHepkacinTepiHiH  Oipi. KasakctaH PecnybnukacbiHaarbl
LapyaLlbifibIKTapbIHbIH €H Kern Man caHbl ocbiHAa XoHe oHAafbl 6ac caHbl 4000. ANTannblK eLUKi
oTapbl a3ipre pecnybnukagarbl xanfbl3. byn komnanua 2001 xbinbl «AkKap» COBXO3bIH kanta
Kypy HerisiHge Maesnogap obnbicbiHbIH, Mal ayaaHbiHAa KypbinFaH. KacinopbIHHbIH, HEri3ri KbI3aMeTi
— XbINKbl LUAPYaLUbISbIFbl, KOV LIapyaLlblSibifbl XXoHE eLUKi LiapyallblSibIfbl.

2006 xbinbl 515 6ac menwepne antanm Tay ewkinepi okeniHgi. 2007 >bingaH 6actan
«AioKap-eHipic» Wapyallbifbifbl €Ki WapyawbifbiFbIMEH arHanbicyga. AnTtan Tay ewkinepi
KyHObl reHAaiK TyKbiM peTiHae, abopureHaik ewkinepaid, TYKbIMbIH XakcapTyaa, XaHa TYKbIM XKeHe
TYpnep TyAablpyFa nanganaHbiiabl.

Ocbinanwa, 6yriHri kyHi [MaBnogap OGMbLICKIHLIH, 3KOHOMUKAmbIK XoHe naHawadTbIK-
KNMMaTTbIK ~ JKafgamnapbl  HOTWXKeciHOe, Ocbl  liapTTapfa OenimgenreH Ganblprbl
TYKbIMKyanayLblfblkka HerisgenreH abopureHgik ewki ecipingi. AbopureHaik TykbiM 3aybiTTapaa
Cenekums XoNbIMEH OcCipineTiH «3ayblT» TYKbIMbIHA KapafaH4a CUPEK Ke3deceTiH XXoHe XKofarbin
Oapa xaTkaH reHgepAin, TacbiMangayLbinapsl 6onbin Tabbinagb.

Kasipri yakbiTta [MaBnogap OOMbICbIHbIH CYTTi €Ki LWapyalwblfbiFbiHbIH CEeNneKunanbIK
XeTicTikTepiHae abopurenaik TyKbIMAbl eLUKINepiHe FbiNbIMU 3epTTeynep Xyprisinyae.

FoinbiMun-3epTTey TaxipubeciH Xypridy ywiH Masnogap o6nbICbiHbIH abopureHaik TyKbiMabl
ewkinepiH 3eptreyre, [laBnogap xoaHe Cemen obnbicTapbiHOafbl €H Ken TapafaH eLkKi
TYKbIMAApPbI, OHbIH, iLWiHAE 3aaHeHAiK XXaHe anbnifnik ewki TYKbIMbl anbiHAbI.

OpTypni TYKbIMHAH >XOHE COHbIMEH KaTap >eKe KoXKamnblKTaH arnblHFaH €eLkKi CyTiHe
XacanfaH (usnKo-xuMusnblK 3epTTey HaTuxeciHae, NMaenogap 06MbIChIHbIH, abopureHaik eLuki
TYKbIMbIHBIH, 3€pTTey HaTWXKenepi €H XakCbl KepceTkiwTep ekeHi OGenrini 6ongbl. 3eptTey
HaTwXKenepi 1-kecTefe KepceTinreH.

OpTYypni ewwki TyKbIMAapbiHbIH CYTiH 3epTTey HaTwxkenepi, ocbl XaHyapnapAblH CYTiHIiH
KypambiHOa 6acka ewwki TykbiMaapbiHa kaparaHga KMCK maccanbik yneciHiH, Man kaHe akybl3
MernwepiHe GannaHbICTbl €H XOfapbl Kypfak 3aTTapAdblH Maccanblk yreci abopureHaik eLuki
TYKbIMbIHAA €KeHiH kepceTTi [4].

CyTTiH KaTy HYKTECIHIH, eH a3 Menwiepi abopereHik eLuki TyKkbIMblHOA ekeHi 6enrini 6ongpl.
3epTTenreH ewki TYKbIMAAPbIHbIH CYTIHAE comaTukanblk XacylanapabiH MasMyHbl 500 MbiH./cM3
Kern €eMec, COHbIMEH katap Oyn 6acka TyKbiMObl €ELUKINepMeH canbiCThipfaHga abopureHgik
TYKbIMAbI eLKinepaiH CYTiHIH KypaMblHOa coMaTukanblK xacyluanap mesnwepi as.
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1-kecTte

c . . AbopureHaik eLuki 3aaHeHaiK eLukKi Anbnninckas nopoga
Ne YT KOpCETKILITEP! TYKbIMbI TYKbIMbI KO3
YK YK

1 | Toifbi3abifbl, kr/m3 1035,88+0,6 1029,68+0,96 1028,06+0,67
2 KbILWKbINgpinbiebl, °T 18+0,5 19+0,5 18+1
3 | KaTy HyKTeci, MuHyc °C 0,530+0,01 0,52940,02 0,52940,08
4 | ComaTtunyeckme KneTku, 268+73,4 274,5+47,65 329+68,54

Thic/cm®
5 | TepMOTypakTbIfbIK; 68% 3TUN CNUPTIHIH KOHLEHTpauusiCbiHa ycTaManbl

— ankoronbgik ynri 30,36+20,5 32,87+27,67 37,5+18,2

— XbIAynbIK YIri, MMH
6 Maccanblk yneci, %

— Kypfak 3atTapbl 18,46+0,65 13,6740,37 13,33+0,47
7 | — KMCK 11,4+0,48 8,90+0,46 8,48+0,43
8 | —man, % 7,914+0,05 5,2140,07 5,2740,03
9 | —akybI3,% 5,7540,03 3,31+0,10 3,27+0,07

EwWKi cyTiHiH ankoronbdik ynriMeH TepMOTYPaKTbifbIfblH aHbIKTaFaH Ke3de, eLKi CYTiHIH
aKybl30apblHbIH, KOArynsauusicbl CNUPTTIH, eH TeMeHri 68%-OblK KOHLEHTPaLMSCBIMEH >KYpPri3ifreHi
aHblKTangbl, coHbiMeH kaTap ewki cyTi 30-37 muHyT 130°C ynbTpaTepmocTaTTa >XOFapbl
Temnepartypara TYpaKTbifblK KOPCETTI XXoHe COHAbIKTaH illyre apHanfaH CyTTi eHAipy KesiHge on
cTepunmnsaumsira Xibepine anagbl. YnbTpoTepmocTaTtTa YKOFapbl Temnepartypanbl
TEPMOTYPaKTbINbIKTLI anbnifik ewwki (37,5 MUH.) TyKbIMbl kKepceTTi[5].

Ewki cyTiHiH, TexHomnorvanblk KacueTTepiH 3epTTey VYLWiH >KyMcak ipiMwWik eHaipy
TeXHonorusicel Xacangbl (2-kecte). >KacanfaH 3epTTey HoTUXKenepiHe carnkec, abopureHaik eLki
TYKbIMblHAH anblHFAH ©HiMAepaiH KenTereH apTbiKWwbifblKTapbel ©ap ekeHairi Gankangbl.
AbopureHaik ewki CcyTiHe MoaMNeKkTi (DepMEHTTI eHri3reH Ke3ge akybl3 Koarynsauusicbl ypaici
KapKbIHAbI XXYPreHiH, COHbIMEH KaTap GipTekTi, Tbifbl3 YWbITbIHABI Nanga OonfaHbIiH anTa KeTewnik.
Anbninik )xeHe 3aaHeHAIK eLKi CYTiIHEH anblHFaH YMbITbIHOLI MYHOAWN TbiFbI3 oHe GipTekTi 6onfaH
XOK >X8He OHbl any yLiH Kebipek yakbIT keTefi.

2-kecTe — XKyMcak ipiMLLIiK eHAipy KesiHgeri eLlKi CYTiHiH TEXHONOrAbIK KepceTKilTepi

No KepceTkiLl AbopureHaik SaaHeHnik Anbni TYKbIMbl
o TYKbIMbI TYKbIMbI

1 | Awy y3aKTbIfbl, MUH 4045 50 +7 45+4

2 | Kplwkpingbifbl, T 19+1 18+2 18+1

3 | 1 KripiMLIiKKE CYTTiH LUbIFbIHbI, KT 3+0,2 3,7+0,15 3,5+0,3

4 | OemiHe 6ara 6epy, 6ann, makc.10 6. 8,5 8 8

1l-kectege kepceTinreHgen abopureHfik ewki TYKbIMbIHbIH CYTIHEH anblHFaH ipiMLUIK
anbninik ewki TyKbIMbl MEH 3aaHeHiK eLWkKi TYKbIMblHbIH, CYTiHEH arnblHFaH ipiMLUikneH
canbICTbIpFaHda O9Mi XXOHe MiCi XaFbiMabl XXoHe ofapbl 6arara ne 6onasbi.

Kasipri yakblTTa eHgipiCTik eHaeyae cyTTiH 6apnblk Kypamablk OenikTepiHiH TOMbIK XoHe
pauvoHanabl nanganadbiflyblHa YNKeH Hasap aygapbinyga. CyTTi eHaeydi HefFyprnbiM  TuiMAi
yMbIMAACTbIPY, KanAblKCbi3 TEXHOMNOrnsinapabl KipicTipy, ©HAIPICTI oHTamnaHablpy OyriHri KyHi
ipiMWIiK eHAipyLWi eHepkacinTepdiH 6acTbl MiHAeTi 6onbin Tabbinagbl. IpiMLWiK capbiCybl ipiIMLLIK
OHAIpY Ke3iHAeri anblHaTbIH KypaMblHAa NakTo3a 6ap CcyTTi-akybi3abl 6HiM 60nbin Tabbinagbl.

CapbicyablH KeMipcy Kypambl CYTTiH KOMIpCy KypamblHa CONKec: MOHOocaxapuaTe (rnioKosa,
ranaktosa >aHe T.0.), onapablH Kypamgactapbl, Aucaxapug — IlaKkTto3a >XoHe ogHa Kypgeni
onurocaxapuabl. CapbICy keMipcyrnapblHbIH, HEri3rici nakro3a 6onbin Tabbinagbl, MOHOCaxapuarep
onapaa a3 mernuwepge 6onaapl, onurocaxapuarep — i3 Xy3iHae 6onagbl.

IpiMLik capbicyblHAafFbl a30TKypamaac 3attapabiH maccanblk yneci 0,5-gaH 1,1 %-ra gewin
6onagpl. Capbicyga 6onaTblH MaHpbI3abl akybidgap 6onbin, B-nakrornobynuH, a-nakroanbOyMuH,
KaH capbICyblHblH, anbbyMuHi, UMMyHOrnobynuHaep »>aHe npoTeo3onenToHaap Tabbinaabl.
CoHblMeH KaTap, ipiMWIiK capbiCyblHOA K-Ka3ewH MonekynanapbliHblH keke 6eniriH KypanTbiH
nonunenTtug 6ap. Capbicyna, COHbIMEH KaTap, i3 TypiHOeri opTypsi pepMeHTTEP XXeHe KypaMblHOA
Temip 6ap akybisgap 6ap. BygaH 6acka, akybl3 capbiCynapbl KaseMHMEH canbICTbipFaHia

ISSN 1607-2774 Cewmeit kanacoinbiH [IokapiM aThiHIAFBI MEMJICKETTIK YHUBEpCHUTETIHIH Xabapubichl Ne 2(82)2018 44



anMacTbIpbINIMaiTbiH aMUHKbILWKbINAAPbIHA Gai, CoHAbIKTaH onap CyYT aKybl3blHblH KyHAbl Geniri

6onbin ecentenegi[6].

JKofapblga anTbinfFaH eckepe OTbIpbIN, BPTYpni €Wk TyKbiMAapblHbIH, iPIMLLIK CapbICYbIHbIH,

PUINKO-XMMUATBIK KacueTTepi 3epTTengi. 3epTrey HaTuxenepi 3-kectee KepceTinreH.

3-kecTe — OpTYpPNi TYKbIMAbl eLKINepaiH, CyTiHiH U3NKO-XNMUAITBIK KOPCETKILLTEPI

IpiMLLik AbopureHaik eLwki 3aaHeHaik eLukKi Anbninik eLwuki
No capbICYbIHbIH TYKbIMbIHbIH, ipiMLLUIK TYKbIMbIHbIH, ipiMLLIK TYKbIMbIHbIH, iPIMLLIK
KepceTKiLli capbIcybl capbIcybl capbiCybl
CbIpTKbI TYPpI BipTekTi cyMbIKTbIK 6arikanManTbiH aKkybl3 TYHOAChIHbIH MenLepiMeH
1 XoHe
KOHCUCTEHUMSACHI
2 Tyci AKLLbIN capbl
3 [ami MmeH uici CyT capblcyblHa TUICTIi, TOTTiNey
4 KbIWKbInabiFbl, T 12+1,5 14+1 13+0,5
Maccanblk
5 yneci, % 11,80740,75 8,41+0,5 10,631+0,126
-Kyprak 3atTap
6 - KMCK 10,32440,20 6,86+0,48 9,23+0,46
7 - mawn, % 1,50+0,01 1,3840,02 1,364+0,01
8 - aKybl3,% 4,06+0,10 2,7040,0,3 3,6440,07

2-kecTeneri TaramablK KYHAObINbIFbIHA COMKEC, acipice abopureHAaik eLlki TYKbIMbIHbIH, ipiMLLiK
CapbICybIHbIH aKybl3 XXOHE Mal KypaMbl XXOFapbl.

IpiMLLIK eHAipiciHAeri ewKi CYTiHIH, TEXHONOrMAMbIK XXoHE (OU3NKO-XUMUASbIK KacueTTepiH
3epTTey HaTUXKenepiHe calkec, abopureHaik eLwki TyKbIMbIHbIH, CyTi TMiMAi nangananabl. CoOHbIMEH
Kkatap, ipiMLWiK capbiCyblHbIH U3MKO-XUMUANBIK kKacueTTepi 3epTTengi. »KacanfaH 3epTtTeynepre
conkec, BackanapbiMeH carnbiCTbipFaHaa abopureHaik TYKbIMAObl ELUKiHiH, ipiMLIIK capblCybIHbIH
OvonornanblK KyHAObINbIFbI KOFapbl ekeHi aHbikTandbl. Ocbinanwa, [laBnogap 06MbICLIHbIH
abopureHaik TyKbIMObl €LUKINepiHEH anblHFaH CYTTiH JK8He ipiMWIK capbICybIHbIH, KOfapbl
Ouonornanblk  KyHObbIFbIHA COWKEC, OHbIH HerisiHge ©HiMaep wWbiFapy akTtyangel 6onbin
Tabblnaabl.
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U3YYEHUE PU3UKO-XUMUYECKUX U TEXHOJNTOMTMYECKUX CBOUCTB KO3bEIO
MOJIOKA NMPU NPOU3BOOCTBE MAINKUX CbIPOB
3.B. Kanwakbaea, XK.K. MongabaeBa, B.b. BakbiTxaH

B nocrniHedHee spemsi, Habrirodaemcss meHAeH Us1 Hay4H020 UHmMepeca K KO3bemMy MOJIOKY,
KaKk K OCHOBHOMY CbIpblo, Oris npou3eodcmea hyHKUUOHarbHbIX npodykmos. Bce 6ornbuwee
rpumeHeHue 6 rocriedHue 200bli Haxo0sm, fpoldymbl Ha OCHOBE KO3be20 MorsioKa, obriadaroujue
UEHHbIMU rumamersibHbIMU cgolicmeamu Orlsi Xu3HedesimerbHocmu deriogeka. M3gecmHo, 4mo
MOJI0KO KO3 6oriee coomeemcmeayom ¢hu3uoro2u4ecKuM 0COBEHHOCMSM Yerl08e4eCK020 opeaHu3ma,

ISSN 1607-2774 Becruuk ['ocynapcrBennoro yuusepcutera umenn [llakapuma ropoga Cemeir Ne 2(82) 2018 45


http://www.libex.ru/qna/ref/isbn/
http://www.kazportal.kz/kozovodstvo-v-kazahstane/
http://www.kazportal.kz/kozovodstvo-v-kazahstane/
http://akjar.kz/index.php

yeM Kopoebe. B cmambe rnpedcmassieHbl pe3yribmambl uccriefo8aHUsi MexHOIo02U4eckux u
PU3UKO-XUMUYECKUX C8OLUCMB MOJIOKa KO3 passiudHbIXx rnopod Oris npou3eodcmea MsieKux copmos
cbipa. [NposedeH cpasHUMerbHbIU aHasu3 MOJIOKa KO3 PasfiudHbIX ropod, a makxe U3y4YeHbl
cocmas U cgoticmea nodchIpHOU CbIBOPOMKU. BbisieneHb! npeumyuecmeeHHbIe xapakmepucmuku
Mosioka U nodckipHOU Ccbisopomku abopuzeHHoU nopodbl k03 [laenodapckoeo peauoHa Mo
CPaBHEHUK C KO3aMu 3aaHEeHCKOU U anbrnutickod rnopookbl.

Knrouyeeble cnoea: Ko3be MOSIOKO, abopureHHas nopoga Ko3, MOACbIpHas CbIBOPOTKA,
MSITKUIA CbIp.

TECHNICAL AND PHYSICO-CHEMICAL CHARACTERISTICS OF GOAT MILK FOR THE
PRODUCTION OF SOFT CHEESES
Z. Kapshakbayeva, Zh. Moldabayeva, B. Bakytzhan

In the recent time, there is a tendency of scientific interest in goat milk, as the main raw
material, for the production of functional products. More and more applications in recent years,
products based on goat milk, possess valuable nutritional properties for human life. It is known that
milk of goats more correspond to the physiological characteristics of the human body than cow's.
The article presents the results of research of technological and physico-chemical properties of
goat milk of different breeds for the production of soft cheese varieties. A comparative analysis of
milk of different breeds goats has been carried out, as well as the compaosition and properties of
cheese whey. The prieferential characteristics of milk and whey of native breed of goats of
Pavlodar region in comparison with goats of Zaanen and Alpine breed are revealed.

Key worlds: goat milk, native goat breed, whey, soft cheese.

MPHTW: 50.07.05

E.l'. KnoeBa
KaparaHOuHCKMI rocygapCTBEHHbIN TEXHUYECKUI YHUBEPCUTET

ONTUMAJIbHAA ®OPMA PA3BNEHUA OAHHBLIX NPU PEANTU3ALUN ATITOPUTMA
NMOCNEOOBATEJIbHON KOMMYHUKALIMX C HANTOXXEHUEM HA TPEX TETEPOIEHHbIX
NMPOLIECCOPAX, OB bEOUHEHHbIX NOJIHOCBA3HOW TOMONOIMMEN C PA3NIUYHbIMU

NMPOMYCKHbIMU CMNOCOBHOCTAMU CETU NEPEAAYXN OAHHDBIX

AHHOmMauusi: B cmambe rnipueedeHbl pesynbmamsel uccnedogaHus & obracmu
onpedeneHuss onmumanbHOU OpMblI pa3bueHus 371eMeHmos8 Mampuy, Mpu  8bINOIHEeHUU
onepayuu Ux [EPEMHOXEHUST Ha mpex abcmpakmHbIX e2emepoceHHbIX Mpoueccopax,
06Bbe0UHEHHbIX MOTHOCBSI3HOU moronoauell ¢ pas3uyHbIMU MPOIYCKHbIMU criocobHocmsamu. [ns
OUEHKU KOMMYHUKaUUOHHOU mpydoeMKocmu anzsopumma ucrosnb3yemcs moodesrib XOkHU. B
Kadecmee ¢hopm-kaHOUOamo8 paccMampusatomcsi wecmb YopM, nosy4eHHble dokmopom PhD
SQuwnu Je®nymep e pabome [5, c. 77] 8 pe3ynbmame npuMeHeHUss MexHUKu rnepepacrpedeneHusi
anemMeHmMo8 Mampuubl Mex0y npoyeccopamu «Push»: «KeadpamHbie yenbi» (Square Corner,
SC), «llpsmoyzonbHbie yanbl» (Rectangle Corner, RC), «Keadpam-llpsimoyeonbHUK» (Square
Rectangle, SR), «brnokupyrowut npsimoyzonbHUK» (Block Rectangle, BR), «L-npsiMoy2osibHUK» (L-
Rectangle, LR), «TpaduuyuoHHbIl nnockul npsmoyeornsHuky» (Traditional 1D Rectangular, TR).
OnmumansHocmb hopm onpedensemcs Ons ansopumma rnocsiedogameribHOU KOMMYHUKauuu ¢
HanoxeHueMm. ®opma He Moxem bObimb Ha3gaHa ornmumarnbHoli 6e3 cpasHeHusi co ecemu
Opy2umMu 803MOXXHbIMU GhopMamu.

Knroyeeblie csioga: 2emepozeHHble napasnnesibHble  cucmeMbl,  napasnesibHble
8bI4UC/IEHUS,,  MapasnnefibHoe  yMHOXeHue Mampuy, pa3bueHue  OaHHbIX, an2opumm
rnocrnedogamenibHOU KOMMYHUKaUUU ¢ HarloxeHuemM, Mooesib XOKHU.

BeepneHune

3a HECKONbKO nocnegHux AeCcATUneTun BblUMCNIMTENbHASs MOLLHOCTb
BbICOKOMNPOM3BOAMTENbBHBIX CUCTEM, U3MEpsSiemMasl KONMUMYECTBOM oOnepauuu, BbIMOSIHEHHbIX B
cekyHay (FLOPs), Bbipocna B gecatkm pa3. Camu cuctembl cogepaT Bce Gornee CrnoxHble u
MHOFOYMCNEHHbIE KOMMOHEHTbI.
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MaTtpuyHble onepaumm NMHEWHOW anrebpbl  LMPOKO  MCMOMb3YTCA B Hay4HbIX
BbIYUCINEHNSAX UM ABMASIOTCA 06nacTbld  3HAYUTENbHbLIX WUCCREefOBaHWA C  TOYKU  3peHust
BbICOKOMPOM3BOAUTENbBHbIX BblYUCNEHUA. [lpyn nNporpaMMmMpoBaHUM  3adadn  OHWU  SIBNAKOTCA
AOCTaTOMHO WMHTEHCMBHBIMW W TpyAo3aTpaTHbIMW MO BPEMEHW, HO 4acTo BblMUCIIUTENbHAsNA
Harpyska MoxeT ObITb pacnpegeneHa Mexay MHOXECTBOM BbIMMCIUTENbHbIX Y3M0B. Tem He
MeHee, 3TO BneyeT 3a cobon Npobnemy KOMMyHUKaUUM mMexagy y3namu ons obmeHa gaHHbIMU U
CYHXPOHU3aLNN BbIYUCIIEHWA.

Llenb pasbueHns OaHHbIX — ONTUMAarnbHO pacnpefennTb BbIYUCIUTENBbHYIO Harpysky npu
BbINOSIHEHUM MAaTPUYHbIX BbIYUCIIEHU Cpeau OOCTYNHbIX npoueccopoB. PasbueHve aAaHHbIX
NpOM3BOANTCSA C LiENbO COKPaLLLEHMNS BPEMEHM BbINOSTHEHNS BbIMUCIIEHUN.

M3HavanbHO nccnegoBaHusa B AaHHOM o6nacTu Oblniv OpUEeHTUPOBAHbBI HA MPSAMOYTOSibHbIE
dopmbl pa3dbueHns gaHHbiX [1, 2, 6, 7]. B pabotax [3, 4, 5] 6bino gokasaHo, 4TOo npu
onpeaeneHHbIX COOTHOLLIEHUAX BbIYUCIIUTENBHbLIX MOLLHOCTEN NPOLEeCCOPOB ONTUManbHbIMU MOTYT
ABNATLCA M HenpsiMoyrosibHble opMbl pa3bueHnss anemeHToB MaTpuu. OfHako B [aHHbIX
nccneaoBaHUAX paccMaTpuBanncb CUCTEMbl C OOWHAKOBBIMW  MPOMYCKHbIMU  CMOCOBHOCTSIMU
ceTen nepefadn LaHHbIX MeXAy BbIMUCIUTENbHBbIMU 3IEMEHTaMW, 4Yero OOCTAaTOYHO TSHKENo
OOCTUrHYTb B pearibHbIX CUCTEMaX.

OcHoBHas Uenb AaHHOro WMCCrnefoBaHWs — OMNpeaenvTb SABMSITCA N cnpaBeaiMBbIMU
BblBOAblI 006 onTumanbHOCTM ¢opM pasbueHus [aHHbIX ANs anropyTtMa nocrnegoBaTefibHOM
KOMMYHWKaLMN C HanoXeHWeM, MOofyyYeHHble B Criydae UCMNOoSib30BaHUsS reTeporeHHbIX CUCTEM C
paBHbIMW MPOMYCKHbIMK CMOCOOHOCTAMM, ANS CUCTEM C Pas3fMYHOM MPOMYCKHOW CrOCOBHOCTLIO
Mexay npoueccopamu.

[Ana moaenupoBaHnA YMHOXEHMS MaTpul B JaHHOW paboTe mcnonb3yeTcs abcTpakTHas
MOAEenNb npoLeccopa, paccMoTpeHHas B pabote [8]. Noa abcTpakTHbIM NPOLIECCOPOM B JAHHOM
cnyyae noHMMaeTcs Jtobor HE3aBUCUMbIN BbIMUCITUTENbHbBIV SNIEMEHT, KOTOPbIN MOXET NnonyyaTb,
XpaHnTb 1 obpabdartbiBaTb MHopMaLMo. He3aBUCMMbIN BbIYUCIIUTENbHBIA 3M1EMEHT HE BIUSET Ha
BbIYMCNUTESBbHYH MOLLHOCTbL f060ro Apyroro afieMeHTa CUCTEMBI.

B pab6otax [3, 4] Obino gokasaHo, YTO MOHATME abCTpakTHOro npoueccopa, KoTopoe
dokycupyetca rnaBHbiM 06pazoM Ha obbeme KOMMyHMKauum n obbeme BbIYUCNEHWUA, TOYHO
NPOrHO3NPYyeT 3KCNEePUMEHTANbHYK MNPOU3BOANTENBHOCTL MHOXECTBA MPOLECCOPOB U [axe
LenbIX KnacTepoB A5 MaTPUYHbIX BbIYUCIIEHUA.

OnucaHue 3agaumn

[Ana nocTpoeHWss Mopenu anroputMa YMHOXEHUs MaTpuy, Ha Tpex abCTpakTHbIX
reTeporeHHbIX NpoLeccopax B XoAe uccrneaoBaHms Obino caenaHo HECKONbKO JONYLLEHMWNA.

1) B nccnegosaHum paccMaTpmuBaloTCs KBagpaTHble UCXOAHble MaTpuubl A, B 1 pesynbtupytoas
matpuua C pasmepom N x N anemeHTOB.

2) CKOpOCTb, C KOTOPOW OTAESNbHbLIA NPOLECCOP MOXET BbIMOMHATL OCHOBHbIE Onepaluu, Takue
Kak CrioXeHue n yMHOXeHue, onpeaensdeTt Aonto obLuen 3agayun, Ha KOTopyto OH ByaeT HasHayeH.
OneMeHTbl MaTpuubl pasgeneHbl  Mexay abcTpakTHeiMM  npoueccopamm P, R u S,
NPOMOPLUNOHANbHO MX BblYUCAUTENBbHBIM MoOWHOCTAM Pr @ Rr : Sr, rae P gaBnsetcs cambim
MOLLHbLIM Mpoueccopom u Sr = 1. Obwasa BblYMCNUTENBbHAA MOLLHOCTb FE€TEPOreHHON CUCTEMBI
oueHuBaeTcs cooTHoweHnem T = Pr + Rr + Sr.

3) Mpoueccopbl 06beanHEHbI NOMIHOCBSA3HOW TOMOMOrMEN, C MNPONYCKHbIMU CMOCOBHOCTSIMU CeTH
nepegayn f; mexay npoueccopamu P u S, B, mexagy npoueccopamun P un R, B3 mexay
npoueccopamun S n R (puc.1). °

B> B

Bs

PucyHok 1 — MonHocesidHas Tononorusi, 06beanHsoLWas Tpy reTeporeHHbIX npoLeccopa
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4) B kavecTtBe (popmMm-KaHAngaToB paccMoTpeHbl dopmbl Square Corner (SC), Rectangle Corner
(RC), Square Rectangle (SR), Block Rectangle (BR), L-Rectangle (LR), Traditional 1D Rectangular
(TR), BbIsiBNeHHble goktopom PhD Jwnu Oednymep B paboTe [5] B pesynbrate npuMeHeHus
TEXHUKM NepepacnpeaeneHns afeMeHToB MaTpuLbl Mexay npoueccopamm «Push» (puc. 2).

P P p p
I P
P ‘ R R S R
R
R mm——
Square Corner  Rectangle Square Block L-Rectangle Traditional 1D
Corner Rectangle Rectangle Rectangular

Pl/lcyHOK 2- CDOprI-KaHD,VID,aTbI, onpepeneHHble Kak noTeHuunanbHO onTuMaribHbie O51A
TpexnpouecCopHbIX CUCTEM

5) AN oLeHKN KOMMYHUKaLMOHHOW TPYAOEMKOCTU paccMaTpmMBaeMblX anropuTMOB UCMOMb30BaHa
MOZenNb XOKHU, MO3BOMAIOLWAN onpeaeniTe BpeEMEHU BbINONIHEHNSA anropnTma.

Onpegenenve  onTuManbHOW  (popMbl  pa3bueHnss  daHHbIX  Ang  anroputMa
nocnegoBaTenibHOM KOMMYHUKaLUN C HaNoXeHnem

B anroputme nocnepoBaTenbHOM KOMMYHMKauum ¢ HanoxeHuem (Serial Communication
with Overlap (SCO)) (puc. 3) Bce gaHHble nepeaaroTcs npoueccopamn NocrneaoBaTernibHO, B TO
BPEMs Kak napannenbHO NMpOUCXOANUT BblYMCIIEHNE 3NIEMEHTOB, HE 3a4eNCTBOBaHHbIX B OOMeHe.
OcTaBlwascsa 4acTb onepaunmin BbINOMHAETCA TOMbKO MOCre 3aBepLlUeHUs KOMMYHUKauMmM W
HaNoXXEHHbIX BbIYNCITEHWIA.

P R S

P Bnidmen -l-P oTnp

lR oTnp

£S oTnp

P ebidmen R BRIMKCA | 5 BBINHCA

L W

{BoidmcneHue sasepeHs)

PucyHok 3 — AnropuTm nocrnegoBaTesibHON KOMMYHUKaLMKN C HANOXEeHNEM
ans npoueccopoB P, Run S

BpeMﬂ BbINOJIHEHUA anropmnTtMa, corfniacHo moaesnmn XOKHMU, BblUUCAAETCS MO cpopmyne:

T,xe = maxifmax(Vp,0p, ) + cp, max(VB,0p,) + +cp,, ..., maxif¥/ B, Op,) + cp,), (1)

roe, Op — Bpewmsi, 3aTpayvBaeMoe MpoLEeCcCOpOM X Ha BbIMUCMEHUE 3MEMEHTOB, He
TPEOBYLNX KOMMYHUKALNN;

Cp,— BPEMsi, 3aTpa4nMBaemMoe NpoLEeccopom X Ha BbIYMCIIEHWE OCTaBLUMXCSA 3NIEMEHTOB.

MocTpoum Moaensb BpeMeHu BbinonHeHus anroputma T,,, ANS KaXaon paccMmaTtpyvBaeMon
dopmbl cornacHo copmyrne (1).

dopma Square Corner aBnsieTcss egUHCTBEHHON (DOPMON, B KOTOPOM 4acTb 31EMEHTOB
maTpuubl C MoxeT ObiTb BbluMcrieHa 6e3 OCyLLEeCTBNEHMA KOMMYHUKALMIN MexXay npoueccopamu.
CnepoBaternbHO, nonyyaem:

Texe sc = maX{z@naX(Tcom ’ OP) + Cp, Tcom + CR)

Onpeaenum Kaxxayto U3 BO3MOXKHbIX COCTaBISAOLLMNX:
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2N 5 r? Nr 1r?
Texe1 = Teom +CP=25N.31+27'N,82 +_(N7"_T —_

S, R R R

72

N 2 2
Texe2:0P+CP:S_(N _R__r)
p r

2
Texe3 = Tcom + Cp = ZSNﬁl + ZTNﬁz +

T

Toraa MakcumanbHoe 3HadeHne cpein Tere1, Texe2, Texezs W OYyAET WUTOrOBbIM BPEMEHEM
BbINOMNHeHNs anroputma gnsa ¢gopmel Square Corner.
[ns octanbHbIX hopm-kaHamngaToB dopmyna (1) 6yoet nveTb BUA:

Texe = Teom + maxifep, cg cs)

Onpe,u,enle BpeM4 BbINOJTHEHNA anropunTtMa gnsa Kakaom (bOprI.

. P.N® R.N* N3
Texe sk = 2N —1)spy + (N* —s°)B, + (r + s)sps + max(
"' TS, TS,
ByN? P.R, B, N? P. ﬁ N? PN3 R.N3 N3
T = P.— +1)+ P.—
exe BR T ( roT_ Pr ) T ( rooT_ Pr TST TSS)
. p’ N? ﬂ N? R, R +ﬁ3N2 - R, N P.N3 R.N3 N3
exe LR = T —R, r) T ( T Rr) max( TSP ’ TS, ’TSS)
ﬁ N? /3 N? ,8 N? P.N3® R.N3 N3
Texe TR = r) + max( TSr TSS)

Ona ¢opmbl Rectangle Corner ontumanbHeln pasmep R un S Oygetr saBnsTbeA
KOMOMHMpPOBaAHHON WMPUHON N, 4TO HE MOXeT ObITb MCTUHOM Mcxoas M3 knaccudukaumm dopMm-
kKaHamaaTos [5, ¢.78]. B kayecTBe anbTepHaTuBbI, yCTaHOBUM, 4TO R,, + S,, = (N — 1). Toraa:

Texe RC = ((Rh + Sh)('sw + 1) + N(N - Rh - 1)):81 +

P.N3 R.N3 N3
+(Ry + SR, + 1)+ NN =S, —1))B2 + ((R,, +5,)(Sp + R, — N))Bs + max(

TS, TS,

Ona obneryeHna aHanmMsa nMOMy4YeHHOW MaTemMaTudeckon Mogenu wusbaeBumca OT

koacppmumeHTa B3, NOMyYMB OTHOLUEHWUSI MPOMYCKHbIX CMOCOBGHOCTEN MeXAy BbIMUCIUTENbHLIMM

anementamm 21 22 Takum ob6pa3oM, Mbl Nory4aem YeTbipe nepeMeHHbIe.

B3’ B3
[na BbINOMHEHMS TeOpeTMYecKkMx pacyeToB Obino  paspaboTtaHo nporpammHoe

obecnevyeHne Ha A3blke nporpaMmmMmmpoBaHnA Java, nossonswwas B TEKCTOBOM Buae unm yepes

web-uHTepdeiic BBOANTL McxoaHble napameTpsl (P, R,,2t 52

g s ) U onpegensaTb ONTUMAIbHYO

dopmy pa3bueHnst 4aHHbIX.

Ha ocHoBaHUM MOnyYeHHbIX pe3ynbTaTOB MOXHO caenaTb 3aKknyeHue, 4YTo, Kak U B
cnyyae TpPexnpoLeCcCOpHbIX CUCTEM C OAMHAKOBOW MNPOMYCKHOM CMOCOGHOCTbID  CeTewn,
COEQMHSAIOLMX BblYUCAUTENBHbIE 3NeMEeHTbI, ANs anropuTma nocnegoBaTtesibHOM KOMMYHUKaUumn ¢
HanoxeHnem (SCO) cdopmbl pa3buennsa agaHHbix Rectangle Corner n Traditional 1D Rectangular
He MoryT 6bITb ONTUMarbHbBIMU HU NPY OAHOM Habope napameTpoB.

B otnuume oT pesynbTatoB, NofydeHHbIX B paboTte [5], dbopma L-Rectangle moxeT ObiTb

onTMmarnbHom npn NnpuMepHO paBHbIX MOLLHOCTAX MpoueccopoB PunRsB clny4yae z: <1
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dopma SR gBnsieTca onTMManbHOM MPUM 3HAYEeHUsAX koahdmuneHToB % <2, % He
3 3
npesbILLaoLLLEero 7 1 MOLHOCTM npoueccopa P ropasfo npesbilaroLwen MOLWHOCTb npoleccopa S.

B ocTanbHbIX cnyyasx ontuMansHon goopmon saensietca doopma Block Rectangle.
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OP TYPNI ©TKI3INWTEPMEH TOJbIK KOCbIJTFAH TOMOJIOTMAMEH BIPIKTIPIUITEH, YLU
FETEPOIEHAI MPOLUECCTIH KANbINTACYbIMEH BAUNAHBICTbI ANTOPUTMAI XKY3ETE
ACbIPYOA OEPEKTEPOI BOJNLWWEKTEYQIH OHTAWUIbI ®OPMACHI
E.l. KnoeBa

Makanada yw Oepekciza z2emepozeHdi rnpoueccopnapda kebelmy onepayusiapbiH
opbiHOay ke3iHOe Mampuuarnbik anemeHmmepdi 6esnydiH oHmadsibl niwiHiH aHbikmay 6olbiHWa
3epmmeynepdiH HemuXenepi KenmipinzeH, onap apmypsii emkiz2iwumepmeH MmorsiblK KOCblIFaH
mornonoausimeH bBipikmipineeH. An2opUMMHIH KOMMYHUKaUUusnblK KypoeninigiH 6aranay ywiH
XokHu modeni KondaHbinadbl. KaHOuGammai Kansinmacmsipy 6apbicbiHOa PhD dokmopbl Qwinu
HecbnymepdiH XymbicbiHaH anbiHFaH[5, p. 77], «Push» npoueccoprapbl apacbiHO0a MampuyarsbiK
anemeHmmepdi Kauma 6er5ly mexHukacblH KondaHy  HemuxeciHOe anmbl  gopma
Kapacmebipbinadel: «lllapwel 6ypbiwmapy» (Square Corner, SC), «Tikbypbiwumbl 6ypbitumap»
(Rectangle Corner, RC), «llapwbi- Tikbypbiw» (Square Rectangle, SR), «byrammayuwbi
mikbypbiwy» (Block Rectangle, BR), «L — mikbypbiwy (L-Rectangle, LR), «dacmypni xa3biK
mikbypbiwy (Traditional 1D Rectangular, TR). lNiwiHOepdiH oHmaurnbinbirbl KabammackaH Xyudesi
balnaHbiC anzopummi  ywiH aHbikmanadbl. [liwiHdi 6acka bikmuman HbicaHOapMeH
canbicmbIpycbi3 oHmMalisibl dern amayra 6onmadiosb.

TyliiHOi ce30ep: cemepoeeHOdi napannens Xyluenep, napannesb ecenmeyrnep, napasnnesib
MampuuyaHbiH Keberoi, depekmepdi beny, kabammackaH xyueni 6alnaHbic an2opummi, XOKHU
moderii.
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OPTIMAL DATA PARTITIONING FOR SERIAL COMMUNICATION WITH OVERLAP MATRIX
MULTIPLICATION ALGORITHM ON THREE FULLY CONNECTED HETEROGENEOUS
PROCESSORS WITH DIFFERENT BANDWIDTHS
E.G. Klyuyeva

The paper presents the results of a study done to find the optimal forms of matrix element
partitioning on three fully connected heterogeneous processors with different bandwidths when
performing multiplication operations. The Hockney model was used to evaluate the communication
complexity of algorithms. Candidate forms were identified as Square Corner (SC), Rectangle
Corner (RC), Square Rectangle (SR), Block Rectangle (BR), L-Rectangle (LR), and Traditional 1D
Rectangular (TR), as labeled by Ashley DeFlumere after implementation of the Push DFA in [5,
p.77]. The optimality of forms is determined for the serial communication with overlap algorithm.
The form can not be called optimal without comparison to all other possible forms.

Key words: heterogeneous parallel systems, parallel computing, parallel matrix
multiplication, data partitioning, serial communication with overlap, Hockney model.

FTAXP: 28.21.19

XK. Cannaykbi3bl
N.H. l'ymunes atbiHgarsl Eypa3susa ynTTeIK yHUBepcuTeTi, AcTaHa K.

LDPC KOAbIHbIH BAFOAPITAMAJIAHATBIH NOTMKAJbIK MHTEMPAIAbl CYJIBA
HETI3IHAE XXY3ENE ACY KAFUOACbIH 3EPTTEY

AHOamna: Makanada LDPC (Low Density Parity Check ) kodepiHiH Heai32i )y3eae acbipy
Karudarsnapbl Kapacmbipbindbl. 3amaHayu UHGOKOMMYHUKaUUsbIK Xydenepde koOmbiH mysemy
kabinemiHe balnaHbICmMbl MeMeH Mmbifbi30bIKMbI mekcepy koomaps! (LDPC) kondaHbic mabyoda.
LDPC koObiHbIH calikecmeHJipineeH mananmapbiHa CaUKec mekcepy mampuuacbkiH KypyobiH
anz2opummi  XKy3eae acbipbifibifi, MeKcepy MampuuacbiHa HeaisderneeH xyueni kodmay
npouedypacsk! 83ipneHdi. Mamemamukarnblk modenb0ep MeH anzopummoep HeezidiHoe kodmay
)XoHe OekoOmaydbiH 6ummepdi e32epmyze Hezis0enzeH KamaH o80icmi  an2opummiHiH
b6ardapnamarnbiKk MoOynboepi KypblnObl. Cunammay mini pemiHde annapamypaHbl cunammay
JXOHe meKcepy ywiH Kbismem ememid, Verilog HDL mini maHdanbiHObl. Artix-7 mobbiHbIH
barOapnamarnaHamblH  Jfl02UKasblK UHMezpandbl  cynbanapbiH0a KOOEK  3reMeHmmepiH
OpHanacmeIpy macerneci Kammblidbl XoHe Xy3eae acbipbiriObl. Ocbkl anzopummOi mecminey
bapsicbiHOa bardapnama HemuxeciHOe KypblriraH 0ekoOepldiH Kedepeize mypaKkmblnbifbl
bolibiHWa cunammamarsnapbl anbiHObI.

TyliH ce30ep: kedepeice mypakmbl koOmay, kodep, Oekodep, LDPC, 6um, BJINC,
CUMYISAYUS.

Kipicne. 3amaHayn GannaHbIC XyrenepiHae Kegeprire TypakTbl KOATay MaHbi3abl OpbiH
anagbl. Kasipri keage monimeTtTepai xibepyaiH Typni Xynenepinge kegeprire TypakTbl KoaTayablH
GenceHai KONOaHbINATbIH XX8He COWMKEeCIHLWe 3epTTeyaiH ©3€eKTiniriH CakTanTblH KenTereH Tacingepi
Oap.

Koatapabl 6argapnamanslk icke acbipyablH, 6acTbl apTbIKWbIIbIFbI — OYN TOMEH KyHbl MEH
iCke acblpyablH KapanavbiMAbinbifbl ekeHi 6enrini. bipak CoOHbIMEH KaTap, OHbIH TOMEH eHimMAiniri,
opTarnblK NpoLueccopblH, KOCbIMLLA XYMbICTNEH XXYKTeNyi cekingi keMwuinikrepi keageceqi.

Onepaunsinapgbl opblHAay YLWiH KOCbiMLIA annapaTtypa KongaHaTblHAbIKTaH, annapatTblk
icke acblpynap 6argapnamanbikka kaparaHga keimbaTka Tycegi. CoHblH HerisiHge onap 6ip TakTiHiH
apanbifblHga opblHOanaTtblH onepauusanap TisberiHiH  onepauusFa aybICTbIpbiybl apkacbiHAa
opTanbiK NPOLIECCOP MEH XYMeniK WKHaHbl BocaTtbin, eHIMAINIKTI apTThipagbl. Kypamaac 6asaHbl
— BargapnamanaHaTtbliH norvkanelk nHterpangbl cynbanapgbl (BJIMC) kongaHy apkbinbl »XofFapbl
annapaTTblK eHiMAinikke Kon >eTkidyre 6onagbl. Ocbinaviwa, BJINC-Ti kongaHy OHbIH KanTa
KOHUrypaumnsanaHybiHa 6annaHbICTbl )KOFapbl annapaTTblk MKeMAinikti 6epeqi.
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XKyMbICTbIH ~ MakcaTbl-ecenTeyill  TeXHWKaHblH  KypblIfbifiapbl MEH  3feMEHTTEpIHIH,
MaTteMaTuKanblk MoLenbAepiH Kepeprire TesiMainik neH kegeprire TypakTbUbIKTbI ecenke ana
oTbipbin, LDPC koabiHa BJINC HerisiHae Teopusanblk xxaHe Taxipnbenik 3epTreynep Xyprisy.

3epTtTey ywiH 4 OuTTIK ManiMeTTep OnorbiHAH TypaTbiH XXOHe KO Xbingamabifbl Y2
6onateiH LDPC koabl TaHganbin anbiHgbl. Cunatray Tini peTiHAe annapaTtypaHbl cunatray XXeHe
Tekcepy YWiH KbidameT eTteTiH, Verilog HDL Tini taHgangbl. Ocbkl anroputMaepdi annapartTbik
kamTamacbI3 eTyai 3eptTey yuiH Xilinx domnpmachk asipnereH, Artix-7 To6biHbIH FPGA TtunTi BJIMC
kongaHbigbl. bBepinren BJINC  ywiH  Garfgapnamanelk  KaMmTamacbl3gaHgblpyabl  o3ipneyai
konganTblH Vivado »kobanay opTackl TaHganabl.

LDPC kopgbl. TemeH Tbifbl3ablkTbl Tekcepy koatapbl (LDPC) 1963 x. P. NannarepmeH
ycbiHbINFaH edi [1], [2] makana aBTopnapbl KOATbIH Ty3eTy kabineTiHe GamnaHbICTbl onapabiH
Oiperen kacmeTTepiH goanengeni. TeMeH Thbifbl3ablKTbl KOo4 — Oyn KenTereH TaHbiMan kogray
cxemanapblH 6acbin 03aTbiH, KaTtenepai Ty3eTy ofiCiHiH KyaTTbl TexHukacbl. OHbl 3HEPrusiHbl
YHEMAey Hemece curHan/wy kKatblHacbl eTe TemeH GonaTblH Ke3 kenreH GannaHbIC XynheciHae
nanganadyra 6onaabl. MyHOan kogtap TapaTy opTachl ©TKi3y XOrblH KEHENTYre MyMKiHAik 6epeTiH
Xafgamnapga KkoaTaydblH 3HEprnst KyaTblH apTTbipy YLWIH nanganadbinybl MyMKiH. Mbicanbl,
FapbIWTbIK 6annaHbIC, MMKPOTONKbIHALI BannaHbIC Xynenepi, caHablk CNYTHUKTIK Teneanaap >xaHe
Flash-xagbinapeiHga. Typni koateik onuusanap DVB-S2, DVB-T2 crangapTTapbiHga, cOHAanm-ak
Dacka cbiMcbi3 OannaHbIC XyrenepiHge konganoinagbl. Koatei cunatel CCSDS 131.1-0-2 LOW
DENSITY PARITY CHECK CODES FOR USE IN NEAR-EARTH AND DEEP SPACE
APPLICATIONS September 2007 akcnepumeHTanabl cTaHgapTbiHaa yebiHbinFaH [3]. LDPC koabl
TaHHep rpadbimeH 6epinreH [4,5] (1-cypeT). TaHHep 6aFaHbiHAaFbl TYMIHAEP aknapaT NeH TEKCeEpPY
TyriHaepi aen atanagbl, onapabl 6i3 C xeHe F petinge 6enrinenmis. MpadTta F apbip Tekcepy
TeHaeyi ywiH f Tekcepy TeTiKTepi XaHe KOATbIK co3AiH, ap cumBonbl ywiH C aknapaTtTblK TyWiHAEpI
Oap ekeHiH aTan eTyre 6onagbl.

& & o® é -0 o o

CypeT 1 — (7, 4) kOAbIHbIH, TEKCEPY MaTpULackiHa carikec keneTiH TaHHep rpadbl

Komep xoHe pekogep cunartbl. TuiMainikti tTangay makcatbiHga LDPC  KogblHbIH
anropuTtmiH kapactbipanblk [6]. LDPC kogbl — 6yn CbI3bIKTbIK ONOKTLIK KOATbIH epekLle Xafganbl.
Byn koaTtayna 6i3 eki maTpuuaHbl KongaHambl3: onapablH 6ipeyi — kogepae reHepaTtop maTpuuachl
G xeHe pekogepgeri XynTbiblkka Tekcepy Mmatpuuacbl H. Cbi3bIKTblK 6n0KTbIH KoAaTbl (N, K)
koaTtay kX n enwemiHiH maccuBi peTiHae aHblkTanfaH reHepatopnblk G,k MaTpuuacbkl apKbinbl
Gepineai.

Matpuuansik )xa3baga U koaTbIK CO3iHIH reHepauUnsachl Kenecire TeH:

C=uG )
3epTTeyre anblHFaH ( 7, 4) KOAbIHbIH reHepaTopnblk MaTpuuack! (G) kenecigen:

1000111
0100101
0010110 @)
0001011

Gr4=

CraHgapTTbl Typaeri reHepaTopnblk MaTpulagaH Tekcepy matpuuackiH H anyra 6onagpi:

1110100
H..=[ 1011010 A3)

1101001
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AknapaTTblk cumBongapabli, [u=1101] kogTanyblH KapacTblpanbik.
1) AknapatTelk cumBongap [u] XeHe reHepaToprblk MaTpuuaHbl kebenTy apkpinbl G,
Keneci KoaTblK Ce3ai anambl3:

‘\//21 \ 1000111
c=u*| v3 |=1101+ 0100101 11510901 )
Va 0010110
0001011
2) AnblHFaH Ko Cce3i keneci WapTTbl KaHaFaTTaHObIPYbl KaXeT:
U*H=0 (5)

Dekopgray. bi3 kapactblpatbiH Bit-flipping anroputmi LDPC-kogpl ywiH xaGapnamaHsbl
AekoaTayablH, kataH agici 6onbin Tabbinaabl. Wynbl kaHanFa u=[1101001] xabapnama kenin TyCTi
genik, erep ge oHbl H maTpuuacbiMeH TekcepeTiH Ooncak, oHga HaTwxkeci (2) dopmynaHbl
KaHaraTTaHAblpManTbIHbIH Gankayra 6onagbl SFHW COMKECIHLLIE U BEKTOPbl KOATbIK ¢e3 6onbin
caHanMmanabl, ocbldaH xabapnamagaH kaTenik KeTKeHiH kepemi3. CoalKeciHlle uHMumManusauus
Xyprisineai keHe OEeKOATEpPAiH KipicTepiHeH OuUT-TymiHgepre MaHAep eHridineqi. bipiHwi kagamaa
Tekcepy TymiHOepi OUT-TyniHOepOoeH MOHAEpAi OKbIM, eKiHWi kagamfFa apHanfaH xabapnapgpbl
Wwhifapagbl. EKiHWI kagampa Tekcepy TyMiHAEPI canbICTblpy YLWiH OUT-TyniHOepre MaHOepai
Xioepeni. CoHfbl KagaMm xaHa kenin TyckeH xabapnamaHbl H maTtpuuackiHbIH MOHIHE COKECTIriH
Tekcepeqi. Tekcepy HOTWXKeCiHOE ellKaHOan CoWKecci3gik TadbinFaH XKOK, COHAbIKTAH anroputMm
TOKTan, kantapblniagbl.

LDPC kopbiHbIH Karuaanblk cynbacbiH Kypy. Koartayuwbl xaHe gekoaTayllbl KipeTiH,
KypacTbIpblfifaH XXyYMeHiH KypbinbiMablK cynbackl 2-cypeTTe kepceTinreH. KoaTtaywbl kenecinepgi
KamTuabl: napannenb KoaTbl Ti30eKTeh Koaka anMacTblpaTbiH XKblKbIMamnbl PErNCTP XXOHEe
TekcepineTiH cuMBONAapAbl KanbinTacTblpaTblH MOAyMNb €Ki OoMblHWA KOCyAblH Jormkasnblk
anemeHTTeEpi. byn anemeHTTEpAiH CcaHbl KOATbIK KOMOWHALMSHbLIH TEKCepineTiH anemMeHTTep
CaHbIMEH aHbIKTanagasbl.

coder dut | de:oduer_m[?:[}]_OBUF_\ nst

g ini decoder in[7:0)
uaLaH:DI' out{:0] ioj7:0 decoder_in i _in(7:0]

asBD e wr ) AL decoder dut OBUF
L XOR decoder_out{3:0] OBUF_inst

err_mask 7:0] data[7:0] oull30) I~ 0

[T decoder_out[3:0]

decoder
OBUF

CypeT 2 — Kogep xaHe aekogepaeH TypaTblH KypacTbIpbIfiFaH XYNEHiH KypbinbiMAbIK
cynbachl

KoataywbiHblH, ~ TekcepineTiH kog anemeHTTepiH (7,4) opbip anemeHT GonbliHLWA
KanbinTacTblpaTblH  KaFuaanblK AnekTpnik cynbackl, 3-cypeTTe KepceTinreH.

10(6:0).5 11 ;
u[3:01 [>— cO_i
[3:0] - Dms.ol :T:.EI o6:0]
RTL XOR : I:
L RTL_XOR 1016:01.5 c[6:0] OBUF inst
= 11[6:0] D}OIG'DI I%O [ cl6:0]
RTL XOR
L = OBUF

Cypet 3 — Vivado opTacbiHaarbl kogep cynbacol

LDPC pekoaTtaywbiCbl kabbingaHFaH KOMOWHAUMSHbBIH LUbIHAWBINbBIFBIH - TEKCepin KaHa
KovmaMn, kaTenik nanga GonrFaH kaFgaraa OHbl Ty3eTyi KaXkeT, COHAbIKTAH Aekoaep eki 6GeniMHeH
Typagbl: CUMHOPOMAbI aHblkTay cynbacbl XaHe KaTenikti Ty3eTy cynbacbl. CoHbIMEH KaTap,
aekogep KypambiHa Ti3bekTel KOATbl napannenb Koaka anmacTtblpaTblH Peructp Kipeai.
CvHgpomapbl aHbikTay cynbacbl Moaynb eki GoMblHWA KOCYAblH forvkanblk 3neMeHTTepiHeH
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Typagbl. OHoa kabbinganFaH aknapaTTblk CUMBONAAPMEH TEKCepineTiH maTtpuuara Calkec
TEeKcepineTiH cMMBONAapAbl aHblKTay »Xy3ere acbipbinagbl. Mogynb eki GoWblHWA Keneci
cymmaTopnapga kabbingay KesiHAe anblHFaH TeKcepineTiH anemMeHTTepai  Kocy  ky3ere
acblpbinagbl, HaTWXKeciHAe Ko4 CUHAPOMbI anbiHaabl. Katenikti TyseTy cynbacbl norukanbik
3NEeMeHTTEpAEH Typaabl, onapablH iWiHae KkaTe paspsg YLWiH xaHe Moaynb eki 6ombiHLWa KOCyablH,
norvKanblk SreMeHTTepi VYWiH KaTenik curHanbl KanbinTacagbl ga, kate paspsagTbl Ty3eTy
opblHaanagbl (oHbl TepicTeTy). [ekoaepaiH kKarvaanblk anekTpnik cynbacel 4 — cypeTTe
KepcCeTifnreH:

—_

%
il

Cypert 4 — Vivado opTacbiHaarbl gekogep cynbachl

CumynauusHel icke Kocy.

LDPC kogblHOA akayrblk OpblHObI ecenTey yuWiH Gakpbinay Kogpbl, XYWEHiH LUbIFbICbIHOAFbI
KogneH ayblcTbipbiiagbl. Keneci Gonbin, CermMeHT KoAdbl aHblKTanaTblH KaTenik CUHOPOMbI
ecentenegi, sarHu, katenik LDPC kogblHbIH 6 GUTbIHOA OpbIH anfaH. 5 — cypeTTe cumynsitopaarbl
cynbaHbl TekcepyaiH HOTUXKECI KepCeTinreH.

0108101 elellla glleell

" lad_outl2:0] 1 610l

W error

Cypet 5 — Kogep xaHe gekofepaiH yakbIT guarpaMmmacsl

Xy3ere acblipbinfaH KoaTaylbl/aekoaepaiH TecTiney anroputmi.

TecTiney eki keaenge xyprisingi:

1) Kogep kipiciHe curHangapablH MyMKiH ©onatblH koMOuHaumsanapbl xibepinin, gekogep
WbIFbICHI TangaHabl.

MakcaTbl: CaHablk curHangapabl kogTay XoeHe pekoatay kesiHgeri LDPC  kogray
anropuTMiHiH OYpPbICTbIFbIH TEKCEPY.

2) Kipicke curHangapgblH MyMKiH 6onaTtblH KOMBUHaumsnaps! xiéepinin, WeifbicTa KoaTay
HOTWXKECIHE XXEKENEHreH KaTenikTep KOoCbinbIN OTbipAdbl, Nanga oonfaH kateniri 6ap kog gekogep
KipiciHe xibepinin oTbipAdpbl. [lekodep WbIFbICbl TangaHabl.

MakcaTbl: XekeneHreH kaTenikrepai aHblkTay MeH Ty3eTydi OpblHOanTbliH AeKoaep
XYMBICbIH TEKCepy.

Kogep xaHe aekonepapbiH BJIINC-aafbl cMHTE3 HaTUXENEpPi 6 — CypeTTe YCbIHbIFaH.

KopbiTbiHabl. LDPC koaTapblH Kypy KafvaanapbiMeH, onapiblH KacuetTepiMeH >XoHe
Kogep MeH fekodep KypblnfblnapblHbIH JKy3ere acblpy ogictepi 3eptreninin, Vivado (Xilinx)
aBTOMaTTaHAabIpbinFaH >xobanay xywnenepiHae Verilog HDL annapatypaHbl cunaTtTtay TifiH
kongaHa otbipbin LDPC kogTay xeHe pAekoatay caHablk cynbanapbl kKypacTblpbiigbl. Xilinx
dupmacbiHblH Artix-7 cepuanbl GargapnamaHaTbiH forMka MuKpocynbacbiHAa KypacTbipblfiFaH
cynbanapaplH anpobauuscel eTkisingi. Matematukanblk Mmogenbaep MeH anroputMaep HerisiHge
KoATay MeH aekoaTayablH 6araapnamanbslk MOAYNbAEPi XKy3ere acbipbingbi.
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Cypert 6 — Kogep xaHe gekonepablH BJINC-gafbl cuHTE3 HaTwxXenepi
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MCCNEAQOBAHME NPUHLUMNOB PEANTU3ALUU LDPC KOOEPA HA OCHOBE
NMPOrPAMMUPYEMbBIX TIOTMYMECKUX UHTEMPAJIbHbIX CXEM
K. Caninaykbi3bl

B cmambe uccriedogaHbl OCHO8Hble npuHyunel peanu3ayuu LDPC (Low Density Parity
Check) kodepa. B cospemeHHbIX UHGhOKOMMYHUKaUUOHHbLIX cucmemax cmasnu bornee rpumMeHsms
KOObI C Hu3KoU nnomHocmbelo rpogepok (LDPC) 3a cyem Koppekmupyembix crocobHocmed.
PeanusoeaH arneopumm co30aHusi nposepoyHol Mampuubl 0nsi LDPC-koOa ¢ 3a0aHHbIMU
mpebogaHusimu pa3pexeHHocmu. [locmpoeHa npouyedypa cucmemamuy4ecko2o KoOupogaHUsi Ha
OCHOBe MposepoYHoU Mampuubl. Peanu3ogaHbl npospamMMHble MOOynu KoduposaHusi U
0ekoduposaHusi C aneopummamMu XeCcmKo20 peweHuUsi ¢ uHeepmuposaHuem 6umog Ha OCHO8e
Mamemamu4yeckux molened U an2opummos. 53bIKoMm ornucaHusi 6bin ebibpaH Verilog HDL,
crnyxawud Onsa ornucaHus U eepugukauuu annapamypbl, A6SUUlCS pacwupeHueM S3bika
Verilog HDL. [MpopabomaH 80rpoc pasMeweHUss 371eMeHmo8 Kodeka 8 [pozpamMMupyemMbiX
Jloaudeckux uHmeeparbHbix cucmemax muna FPGA cemelicmea Artix-7. B xo0e mecmupoesaHusi
0aHHO20 arieopumma 8 rpozpammax 6biIu rnosydYeHbl XapakmepucmuKku rnomMmexoycmoudusocmu
nosty4eHHo20 dekodepa.

Knroyeeble crnoea: nomexoycmotiqusbie KoduposaHue, kodep, dekodep, LDPC, 6um,
TJINC, cumynayus

INVESTIGATION OF THE PRINCIPLES OF IMPLEMENTATION OF THE LDPC CODER BASED
ON PROGRAMMABLE LOGICAL INTEGRATED SCHEMES
Zh. Sailaukyzy

The article studies the basic principles of the LDPC (Low Density Parity Check)

implementation of the encoder. In modern infocommunication systems, codes with a low inspection
density (LDPC) have become more applicable due to the corrected abilities. An algorithm for
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creating a verification matrix for an LDPC code with specified sparseness requirements is
implemented. A procedure for systematic coding based on the verification matrix is constructed.
Implemented software modules for encoding and decoding with algorithms of hard decision with bit
inverting based on mathematical models and algorithms. The description language was chosen
Verilog HDL, serving to describe and verify the equipment, which is an extension of Verilog HDL.
The issue of placement of codec elements in programmable logic integrated systems such as the
FPGA of the Artix-7 family is discussed. During the testing of this algorithm, the programs received
noise immunity characteristics of the received decoder.
Key words: error correcting coding, encoder, decoder, LDPC, bit, FPGA, simulation

MPHTW: 61.13.21

A.K. CepukbaeBa, A.P. [layn6ekoBa
Kacnuiicknii rocygapCTBEHHbIA YHUBEPCUTET TEXHOMOMMM U UHXMHUpUHra mmenun L. EceHosa,
r. Aktay

WU3YYEHUE ®A30BbIX NMPEBPALLEHUA B CUCTEME «PbS0,-S»

AHHOmMauyusi: B cmambe OaHbl pe3yrbmambl MEPMUYECKUX U pPeHmeeHogha3oebix
uccnedosaHull hasoenix npespawieHuu 8 cucmeme «PbSO, - S». B smol cucmeme, nukosas
memMriepamypa 3K30mepmMu4ecko20 aghgekma cmewaemcsi o Mepe rosbIeHUs coOepxaHusi
cepbl 8 wuxme u npu docmamke doxodum om 260 do 360°C. Bksomepmuyeckue 3¢hgpekmbi rpu
430 u 520°C npu docmamke cepbl omeeyarom peakuusm cynbgudobpazoeaHue. B npedenax
375-700°C, ebisierieHbl UHKOH2PYamHoe rfasfeHue HO8020 CMPYKMypHO20 ¢hopmuposaHue
cocmasa PbS:-PbSO,;. Paszsumue Hogol cmpykmypbl npoxodum Ha base cynbthama ceuHua C
rnpusneqyeHuem Heobxodumozo Konudecmea cepbl. KuHemuka mepmudeckux rpeobpasosaHull
udyyaemMol cucmeMbl 0 OMHOWEHU €20 KOMMOHEeHmMo8 Hocum addumueHbll Xapakmep.
KoneyHbiti npodykm obxuza cocmoum u3 95% aHane3uma u okono 5% u3 Hogoobpa3osaHHOU
pa3HoB8UOHOCMU 3M0o20 MUHeparsa OKCcUCybthamos.

Knroyeeble crnioga: cepa, cynbgam ceuHua, cynbguduposaHue, mepmospasuMempusi,
peHmaeHogas08bIl aHanus.

N3ydyeHne mopenbHOM cUCTEMbl COCTOsILLEeN W3 cynbdarta CBMHLA W Cepbl sIBNSETCA
BaXHbIM 4S9 MOHMMaHUS MPOLECCOB MpoTeKalwmx npyu nupomeTannypruyeckon nepepaboTtke
CBUHLOBbIX PYA U TEXHOTEHHbIX OTXOAOB, @ MMEHHO CBUHLOBLIX LUNamoB, coctoswee Ha 90% wu3
cynbaTta ceuHua [1].

OOGbIMHO OKMCMEHHbIX pya W OTXOAOB Cynb(MOMPYIOT CepocodepXaluMMu, a MMEHHO,
NUPUTOM, 3NIEMEHTHON CEPON, HEOPraHMYECKUMM N OpraHn4eckum cynbdugamm u 1.4. [2-6], ana
nepesoa uUx B eauHble CynbuaHblie hopMbl AN yNydLWEeHUA TEXHOMNOrMYeCcKnxX nokasarenemn npu
N3BreYeHnn MeTarnmnos.

He meHee akTyanbHa aTa 3agava 1 B TEOPETUYECKOM MNNaHe, Tak Kak paboTbl N0 N3y4eHUIo
TBepaogasHoe B3aumoaencTene cynbdgara cBMHLA C 9NeMEeHTHON Cepor OTCYTCTBYHOT.

B cratbe wu3yyeHbl as3oBble MNpeBpalleHusl, MpoTekalwme B MOAENbHON cucTeme
«cynbar cBMHUA — cepa.

Memoduka uccnedosaHudll. TepMmnyeckuin aHanma ykasaHHblX 06pa3LoB BbINOMHANNCL Ha
aepusartorpacge Q-1000/D. Cbemka ocyuiectBnanace 6e3 gocTtyna Bosgyxa 3akynopuBaHvem
TUIMEen C aHanusMpyembiMM obpasuamu OKCUAOM anMuHUS, B AvanasoHe Temnepatyp 20-
1000°C, pexum HarpeBa — pguHamudeckuin (dT/dt = 10rpag/mMuH), STanoHHOE BELLECTBO —
npokaneHHbin Al,OzHaBecka obpasua — 500 mr. YyBCTBUTENbHOCTE M3MEPUTESbHBIX CUCTEM
npubopa ansa Bcex npob ycraHasnmeanacb ognHakoson: DTA = 250 pV, DTG = 500 pV, T = 500
pV. PacwwncpoBka guvarpamm TEPMUYECKOrO aHanusa, MUHepanorMyeckass vHTepnpeTtauus mx
KPMBbIX M OObSCHEHME  TEpMMYECKOrO0 MNOBEOEHUA  U3YYEeHHbIX  MOAESIbHbIX  CUCTEM
OCYLLIECTBIIANMCH C UCNOMb30BaHMEM criedytowen nutepatypbl [7-9].

O60oxeKkeHHble 06pasubl Nocrne TEPMUYECKOrO aHanu3a NoaBeprimvcb PeHTreHoda3oBoMYy
aHanuay. Turnu 3akpbiBanucb KpbILLKOW, HO aBCONIOTHO 3aMKHyTas cUCTeMa He co3aaHa, No3ToMy
nonagaHne aTMOC(epHOro BO3gyxa He WCKMoYeHOo. PeHTreHoandpakToMeTpuyeckuin aHanms
npoBefeH Ha aBTomaTnampoBaHHoM andpakrometpe JPOH-4 ¢ Cuy, — n3nyyeHnem, B-punsTp.
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Tepmunyeckne n peHTreHoasoBble aHanu3bl NPOBOAUNIUCE B WHCTUTYTE reonormyeckux
Hayk um.K./. CaTtnaesa.

O6cyxdeHue pesynbmamos. Cuctema PbSO,4-S, COOTHOCALWMMUCA CBOUMM Maccamu, Kak
1: 0,1 (pnc.1a) gaeT npu HarpeBaHWN OBE CEPUM peakuuin, Tepmuveckne addekTbl OQHON U3
KOTOPbIX OTHOCUTCHA B3aUMOLEMNCTBUIO CePbl C KOMMOHEHTOM LUMXTbl U OTMEYEHbl B MHTepBane
180-500°C, — pgpyron (nnaBnenve n cybnumaumsi o6pa3oBaBLUMXCA MPOAYKTOB) MPUBS3aHbl K
BepxHen yacTtu (780-1000°C) TemnepartypHoro guanasoHa. [Npu temnepatype 700°C, DTA-kpuBas
oTMevaeT crnaboe oyepTaHMe 3HOOTEPMUYECKOrO NUKa B COMPOBOXAEHUM BblIGpoca M3 CUCTEMDI
0,3 % kncrnopoga. CornacHo, 0COGEHHOCTN cocTaBa M3y4aemoro obpasua U KMHETUKN N3MEHEHNS
ero Beca B OKPECTHOCTU YyKa3aHHOM TemnepaTtypbl, CnegyeT, YTO KaTeropusi 3TOW peakuun -
WHKOHrpyaTHoe nnasneHne cmecen PbS-PbSO,. OHo BbidaBaHO obpasoBaHveM B npegenax 375-
700°C HOBOro CTpyKTypHOro copmmupoBaHnsa ¢ uHon nponopumen B Hem Pb n SO, O6 atom
CBMOETENbCTBYET HanuuMe B rpaHMUax HasBaHHbIX TemnepaTtyp CrnaboBblpaXXeHHOro
AK30TEPMUYECKOTO 3dpdpekTa U MOSNOXKUTENBHOE CMELLeHNEe TepMOorpaBUMETPUYECKON FMHUMN,
Bbl3BaHHbIM NpuBriedyeHnem B cuctemy 0,6 % artmocdepHoro kucrnopoga. Passutve HoBOWM
CTPYKTYpbl npoxoauT Ha 6ase cynbgarta cBMHUA C NpuBReYEeHMEM HeoBGXOAMMOro KonmyecTBa
cepbl.

1O

:lﬂl:llll
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PucyHok 1 — [lepuBatorpammbl cuctembl «PbSO4-S»
a) PbS0O,4:S=1:0,1; 6) PbS0,:S=1:0,5; B) PbS0O,4:S=1:2
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Cronb e MarnbiM Aa 3TOro criyqas okasanucb pacxopf, TENNoBON 3HEPrUM NpeBpaLLeHns.
B cBA3n ¢ aTuM cmeHa GanaHca anemMeHTHOro cocTaBa aHrreauTta B Mnorfb3y HOBOOOpasoBaHUS
ocyLlecTBnseTcs (no AgaHHbIM POA) nuwb y npumepHo 5% ero cTpykTypsbl (Tabn. 1, puc.2).

Tabnumua 1 — PesynbTaTbl NONYKONMYECTBEHHONO  PEHTreHodas3oBOro  aHanusa
Kpuctannunyeckux gas o6pasuyoB 13 cynbdaTa CBMHLA C CEPON
CoefHeHus dopmyna | %
PbSO,:S=1:0,1
AHrnesnt Pb(SOy) 94,3
JlaHapkut Pb,0OSO, 57
PbSO,:S=1:05
AHrnesnt Pb(SOy) 94,9
JlTaHapkut Pb,O0SO, 51
PbSO,:S=1:2
AHrneant Pb(SOy,) 100,0
— 8 &
. S
- > W
= 200 — =l = PhSO4:S=1:0.1
= 1 |s 8
o —|a2 = ‘;?
= 18| & |97
2 EIRaE
i 5 =
= 7 Si
= =
EMW )
0 B L
20 40 50 60
Iilnnﬁﬁieflﬂm‘ Ell_a-nﬁefl‘lnzos
= =
= S
—] =
- = PbSO4:S=1:05
3 s |5 ‘
» 200 — w3 8l s
2 E g (B =
o E ~ & AR -a TS
I‘E — n s !
: 3 e o,
3 MJ % A el b L
0 P O T e T e T e T T
20 30 40 50 60
T&r lilh-*:infmmll Ell__ﬂiiefl‘hzos
800 ] o3| = Hoy
] . =
- od
- 600 —K5 &
£ —&N s PbSO4:S—1:2
8 | =
I° =8 o o
£ 400 —| SR 8133 & -
e _ % || 2w 3
= = | (2 S = =
= 200 — - | = b
] i T
0 "TJL'|J||||||'|'||||||||||&||||||||||||||||||‘iT|||||T'T=
20 30 40 50 650
2 theta degree
n;-s Els?-'lnu (C] - Anglcite - PB{S04)

PucyHok 2 — [IndppakrorpaMmmbl 06pasL,oB nocrne TeEpMUYECKOro aHanmsa
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KoHeuHbI npoayKT obxura coctouT u3 95% aHrnesuTa n okono 5% 13 HoBoobpaszoBaHHOM
pa3HOBUOHOCTWN 3TOr0 MMHEparna okcucynbdaToB. TepMorpaBMMmeTpuyeckme napameTpbl obpasua
(pI/IC.1a): Am(60_1gooc): -1 ,6 % (H20+S), Am(180_375°c) = '8,2 % (S), Am(7()0_1000°c) =-17,8 % (S), Am (700-
1000°c )= -17,8 % (npoaykt cybnumauun PbSO,). Oblias notepss Beca COOTBETCTBYET - ) AMiygooec= -
27,6 %.

B cucteme PbSO,4-S ¢ cooTHoweHnem cynbgara cBuHUA Kk cepe, kak 1 : 0,5 (puc. 16)
BbiSIBMIEH MNPV HarpeBaHMM MWHEPTHbIA XapakTep XUMUYECKOro B3auUMOOENCTBUSI OAHOro
KOMMOHeHTa Npobbl OTHOCUTENbHO APYroro. OTO 03HAYaeT, YTO B YCMOBUWM FIMHENMHOrO nogbema
Temnepartypbl Kaxgas cocTaBnsollas cmech BedeT cebs Tak, kak ecnu 6bl nccnegyemas npoba
cocTosna TOMbKO M3 3TOr0 OAHOro maTepuana. Tak, npeacTaBneHHbIn obpasel B yCroBusiX
TepMMYECKOro BO3OENCTBMA LaeT TakMe KOHUrypaumm KpuBbIX, KOTOpPbl€ COOTBETCTBYIOT
CYMMapHbIM KpMBbIM OTAENbHO CHATbIX BewwecTB — PhbS04(66,7%) n S(33,3%). Taknum obpasom,
KMHETUKa TepMUYEcKnx npeobpasoBaHnn N3yv4aeMon CUCTEMbI MO OTHOLUEHWUIO ero KOMMOHEHTOB
HOCUT agAuTUBHBIN XapakTtep. B gokasatenbCTBO cka3aHHOMY MpeAcTaBnsieTcs criegyollee, B
OOHOW M TOW Xe AepuBaTorpamMmme 3apermcTpupoBaHbl ABE Fpynnbl peakumn — 3TO npoLecchl
OKUCIEHNS cepbl (Bapnauns 9K30- U S3HOOTEPMUYECKMX NPosiBNEeHUN B npomexyTtke 185~500°C) n,
NPakTU4YeCKN He3aBMUCUMbIE OT anemMeHTa S, TepMu4eckMe MposiBNeHus aHrnesuta (nnasneHue
npu 790°C n cybnmmauna nonydeHHoro npoaykra, 870-1000°C).

MpucytcTtBylowasa cepa B npobe  npu HarpeBaHun  fdana  crnegywoowme
TepMorpasmMmMeTpuyeckme napameTpbl: AMeo.1ss:c)=3,1% (H.0+S), Am(igs -500°¢)=30,8% (S), AM(soo-
770°c)=1,2% (S). TepmorpasmumeTpuyeckme napametpbl aHrnesuta (PbSO.): Am (770-1000°c)=13,5%
(npogykT cybnumaumm PbSO,). Obwas notepsa Beca cocTaBuio Y Amygoo-c=-48,6%. KOoHeuHbI
NPOAYKT 0GXura — aHrneauTt.

B cucteme PbSO4+S ¢ copepxaHmem 33,3% (S) n 66,7% (PbSO,) (puc.18) naet npwm
HarpeBaHun peakumn c¢ 6ornee BbIPXEHHBIMU XapakTePUCTUKaMU cepbl (B NNaHe KUHETUKU ero
OKUCNEHNs), HO C MeHee 3aMeTHbIMU akUueHTaMn TEPMUYECKOW aKTMBHOCTU cynbdaTa CBUHUA,
4yeM 3TO MpPOCnexuBanocb Npu npokanuBaHum obpasua puc. 16. Takoe noBedeHWE WMCKOMOW
nNpoObl BMNOMHE 3aKOHOMEPHO, B CBA3W afAWMTUBHLIM XapaKTepoM pasfoXeHust 3TOM cMecu Mo
OTHOLLEHWUIO YaCTHbIX NPOLIECCOB, NPOTEKawLWmMX B ee KomnoHeHTax. O6paTHas nponopuus
cocTapnsawmx obpasua (puc.1B) OTHOCUTENBHO BELLECTBEHHOW packnagku npealecTBYHOLLEro
KOMnfekca, NPUBENO MNPWU HarpeBaHWM K CWUIbHOMY POCTY aMniunTyd HU3KoTeMMnepaTypHbIX
peakumn (K germgpataumm n gerasaumm CUCTEMbI), a TakkKe — K YBENNYEHUIO MOLLHOCTEN MOTOKa
TEeNnNOBOW 3HEPIrMN OKUCMEHMS Cepbl C OQHOW CTOPOHbLI M Bbibpoca B aTMocdepy NpoayKTa ero
cropaHunsa (SO;), — C¢ Opyron. AHrmesuT xe, B OTNMYME OT ITUX U3MEHeHMn, faeT obpaTHylo
ANHAMWUKY CMEHbl MHTEHCUBHOCTEN CBOMX pPeakuun, T.e. C yObiBaHMEM ero B coctaBe npobbl B TON
Xe cTeneHun, ybbiBaeT MHTEHCMBHOCTb peakumn ero nnasneHus npu 780°C m noHwkaeTcsa (B
nHtepsane 810-1000°C) ckopocTb cybnummauumn npoaykta obxura. TepmorpaBumeTpudeckmne
napameTpsbl aHrnesuTa (PbSO,) B coctaBe obpasua (puc. 18) Aanu cneayrowime 3HadeHua: Amgo.
180°c)= - 1,7 % (H20+S), Am(1g0.460°c)= -66,6 % (S), AMso-605°c)= + 0,5 % (O2). AM (g50-1000°c)=-8,9 %
(npoaykT cybnumaunn PbSOy,).

O6was notepa Beca € y4vyeTom cybnumaumm m abcopbumm cuctemon aTMocdepHOro
kncnopoga (0,5 %) coctaBuno Y Amigeoc= — 75,5 %. lpuBnevyeHne cuctemon ykasaHHOro
konnyectsa O, NO-BMANMOMY CBSA3AHO C YNOPSA0YMBAHNEM KPUCTANIMYECKUX PELIETOK KOHEYHOro
NpPOAYyKTa — aHrnesuTa.

PesynbTaTbl peHTreHo(ha3oBOro aHanusa CUCTEMbl COCTOSALWEN M3 cynbdata cBuHUa U
3NeMeHTHOW cepbl NpeacTaBneHbl B Tabnuue 1 n B pucyHke 2.

Ha peHTreHorpammax obGpasua (puc. 2), roe COOTHOLIEHME cepbl K CynbdaTty cBuHUA
coctaenana 0,1 n 0,5 BUAHbI MHTEHCMBHbIE ANMPAKUMOHHBIE NHMKM aHrnesuTa (d/n = 4.245,
3.805, 3.002, 2.06, 1.79 A) N a Takke Manble KonuyectBa okcucynbgaTta Pb,0SO, (d/n=2.85,
2.76, 1.373 A), cneapbl PbS (d/n=1.70 A). B u3bbiTke cepbl NPOAYKT OBXMra COCTOMT TOMBKO U3
aHrnesura.

Takum obpasom, B cucteme PbSO,-cepa Havano temnepaTypbl B3aMOLENCTBUSA BO BCEX
cMecsix, Tawkke HaumHaetca npu 200°C, nocrne MonNMMOPCGHOro npeBpalleHnsi cepbl. B 3Toil
cucTeMe, NUKoBasa TemnepaTtypa 9k303ddekTa cMmellaeTcss No Mepe MOBbIWEHUs COoaepKaHUs
cepbl B LUMXTE W Npw goctaTtke goxoaut oT 260 go 360°C. Ok3oadpdextsl npu 430 n 520°C npm
AocTaTke cepbl OTBEYAT peakLmsamM YacTUYHON cynbdraobpasoBaHms No peakumnsam:
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PbSO, — PbO + SO, (1)

PbSO4+S = 0,33PbS + 0,67Pb0O+1,67S0, (2)

PbSO,+1,5S = 0,5PbS + 0,5Pb + 2SO0, (3)

2PbO + SO, + S = 2 PhSO, (4)
Nutepartypa
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«PBSO,-S» XXYUECIHAOEI ®A3ANbIK AMHANBIMOAPObI 3EPTTEY
A.K. Cepikbaea, A.P. [JaynbekoBa

Makanada «PbSQO, - S» xylieciHdeai ¢ha3anbiK aliHanbimoapdbl MepPMUSITIbIK XXOHe
peHmeaeHdichasanblKk 3epmmey Homuxesnepi kenmipinazeH. byn xyltede wbIHObIK 3K303¢hghekm
memrepamypachk! KyKipmmiH MernuwiepiHiH kebetoiHe Kapal XblmKuObl XoHe Xemkinikmi 6onraHda
260°C-mar 360°C-Ka OeliiH xemedi. 430°C xoHe 520°C 3Kk303¢hchekmmep KyKipmmiH xemkinikmi
MmenwepiHOe  cynbcbudmysiny  peakuusicbiHa ayarn bepedi. 375-700°C memnepamypa
apanbifbiHOa PbS-PbSO; KypamObl xaHa KypbiribiMObl MY3iNiMHIH UHKOH2pyeHmmi barnkybl
aHbiIKmarnraH. XaHa KypblribIMHLIH My3inyi KopFacblH cyrnbgambl He2i3iHOe KyKipmmiH Kaxemmi
MernwepimeH Xypedi. 3epmmeriHeeH XyUeHiH mepMUsifibiK mype3zaepicmep KUuHemukachl OHbIH
KOMMoHeHmMmepiHe Kambicmbl addemusmi cuiamma.

CoHrbl eHiM 95% aHanesummeH xoHe 5% ocbl MuHepandbiH XaHa KypblribiMObI
oKcucynbthammapbiHaH mypaldbl.us Ho80006pa308aHHOU pa3HOBUGHOCMU 3mMo20 MuHeparsna
oKcucyrnbghamos.

Tylin ce30ep: Kykipm, Kopracbliz cynbghamel, Cynbgudmey, mepmMmoepasuMempus,
peHmaeHdichasarnbiKk manday.

STUDY OF PHASE TRANSFORMATIONS IN THE "PBSO4-S" SYSTEM
A. Serikbayeva, A. Daulbekova

In article given the results of thermal and x-ray diffraction studies of phase transformation in
the system "PbSO, - S". In this system, the peak temperature of the exothermic effect mixed with
increasing sulfur content in the charge and the abundance comes from 260 to 360°C. Exothermic
effects at 430 and 520°C in the abundance of sulphur correspond to the reactions salvidorian.
Within 375-700°C, identified incongruence melting of a new structural formation of the PbS:PbSO;.
The development of the new structure is based on lead sulfate with the assistance of the
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necessary amount of sulfur. The kinetics of thermal transformations of the studied system in
relation to its components is additive. The final product of roasting consists of 95% of anglesite and
about 5% of newly formed varieties of this mineral oxysulfate.

Key words: sulfur, lead sulfate, sulfidation, thermogravimetry, x-ray diffraction
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N.A. CyrypoBa’, XX.A. Cyryp?, A. Acun ', C.K. MyHchi36aeBa®
Tapasckuit rocynapcTBeHHbIN yHuBepcuteT nmenn M.X. Jynatu
’EBpasninckuil HaLmMoHarnbHbIN yHuBepcuteT umenn J.H.M'ymunesa
3rocypapcTBeHHbIN yHMBepenTeT uMenn Llakapuma r. Cemei

PA3PABOTKA CUCTEMbI ONTUMAJIbBHOI'O YNPABINEHUA NPOLECCOM OKOMKOBAHUA
®OCPOPUTOBOU MEJIOYU B YCNIOBUAX HOADP3I

AHHOmauus. OcHosHol npobremol nepepabomku ¢hocghopumosg bacceliHa Kapamay
sersiemcss Mo, 4mo 8 Uukne pyoHuk-3aeod 8 ripouecce 006bIYU, MPAaHCIoOPMUPOBKU,
nepepabomku, pydbi obpazyemcs 0o 55-60% cpocgpopumosoli menodu kpyrnHocmu (10-0 mm).
Pyda makol ppakuyuu He moxem rnodeepzamscs nepepabomeke 8 afekmporedax.

Llenbto daHHOU cmambuU S6/10Mcs rnocmpoeHue Mamemamu4deckol modenu npouecca
OKOMKO8bI8aHUsI, Heobxodumol Onsi paspabomku cucmeMbl OnNMUMarnbHO20 yrpaesieHuUs: 3mum
rnpoyeccom.

B paccmampusaemol Hay4HOU cmambe asmopamu rpednazaemcsi cmpykmypa cucmemsl
yrpaesieHuUss amum rpoueccom, obecrequsarowasi onmumarsbHoe gedeHue pexumos. OCHO8Has
C/IOKHOCMb yripaesieHuUsi MpoueccoOM OKOMKOB8aHUSI 3aK/o4aemcsli 8 XXECMKUX yCrio8usix [1o
Kayecmey 20mog80o20 OKOMKO8aHHO20 Mamepuarna npu HecmayuoHapHOM Ka4yeCmeeHHOM U
KOfIu4ecmeeHHOM cocmaese 3azpyXaemMblX KOMIOHEHMOo8.

Cucmema onmumanbHO20  ynpaeneHus  npedcmasnsem  cobol  08yxXyposHesyro
uepapxu4yeckyro cmpykmypy. Ha eepxHem ypoeHe rnpou3eodumcsi pacdem ornmumasibHbIX
pexumos eedeHus ripouecca 0ns odepedHol rnapbl byHKepos, 20moebix K pabome. Ha HuxHem
ypo8He pacrioniazatomcs peaynsamopbl cyuwecmsyowel cucmemMbl asmomamu3sayuu, Ons
KOMOPbIX paccyumbi8alomcs onmumaribHble 3adaHusl.

Knwo4yeeblie crnoea: aeniomepauusi, pyda, UHMeENneKkmyasnbHble  MEeXHOo/02uU,
gochopumosast mesioYb, wuxma, onmumarsibHoe yrpasreHue,

TeopeTnyeckue OCHOBbI NPOLIECCa OKOMKOBbLIBaHUA

Mpouecc o6pasoBaHua 3apofbilla U QOPMUPOBaAHMS  OKaThbila MNpU  «KCYXOM»
rpaHynMpoBaHun (Korga B OKOMKOBaTefNb NoAaloT MaTepran C BNaXHOCTbIO MeHbLUE ONTUMaribHOM
N HepocTawllee KONMUMYeCcTBO BOAbI) MOXHO MpeacTaBuTb cregytowmm obpasom. Kannsa sogbl,
nonasLlas M Cnon maTepmana 3a CYET KanumnnsipHbIX CUIT, Cpasy XXe HaudnMHaeT pacnpoCTPaHATLCS
BO BCE CTOPOHbI, 3arorfHAs Nopbl MeXAay oTAeribHbIMU YacTudkamu. [pedensHbld pasmep
obpasytoLLerocst Komoyka nNpssMo NPONoOpLUMOHaneH BENMYNHE Kannm n obpaTtHO NponopuuoHaneH
nopmucTocTn crosi matepvana. Boga npaktudeckum nepectaeT pacnpoCTPaHATbCS B ChiMyvyeM
mMartepuarne, Kak TOSIbKO BMa)XHOCTb KOMOYKa OOCTUIMHET BESIMYMHbI MakKCUManbHOW KanunnispHoOn
BNaroeMKoCTu. OTO BPEMSA N3MEPSETCA HECKONbKMMU CEKYHAAMMW.

OueBngHO, 4TO pasmep KOMKOB OMpedensdercsa B MEPBY odepedb pa3MepoM Kanenb
BOAbl, NonagatoLLux B CINON.

Mpn «MOKpPOM» rpaHynMpoBaHMM (KOrga B OKOM KonaTenb MogakwT MaTtepuan C
BNa)XHOCTbIO, MpPEBbILWAKLLE ONTUMAalrbHYH, M HEKOTOPOe KOMMYECTBO CYXOro Mmarepuana)
3apoablleBble LEeHTPbl 0bpasyloTca B pesynbTarte paspylleHust «cyxaps» (00e3HOXEeHHOro Ha
BaKyyM-(punbTpax KOHUEHTpaTa).

B panbHerweM KOMOYKM B OKOMKOBaTene B pes3ynbTaTe MHOrokpaTHbIX CCbiMaHui U
yOapoB O HEMNOABWXKHbIN Cron MaTtepuana YnnoTHAKTCA — OTAeSibHble YacTUYKM 3a cyeT
B3aMMHOIo nepemelleHns yknagbiBatoTca 6Gonee nnotHo. [llpu 3TtoM M3ObITOYHasA BRara
BblJAaBNMBAeTCA Ha [MOBEPXHOCTb KOMOYKA, B pesynbTaTe 4ero CTaHOBUTCH BO3MOXHbIM
AanbHenwee npucoeauHeHne K TakoMy KOMKY Cyxux yactuyek. o mepe npmbnukeHus Yactuyek
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APYr K ApYry TOMLLMHA NMEeHOK CBSA3aHHOW BOAbI CTAHOBUTCS BCE MEHbLUE, NMPOYHOCTb CLEenneHns
yBenuumBaeTtcst (puc. 1). brnarogaps BHELWHUMM AMHAMWYECKUM BO3L4ENCTBUSM MNpeoforeBaeTcs
ynpyroe COMpPOTMBIIEHWE BOAHOW MIEHKM, YaCTUYKM «3axBaTblBAOTCA»  «MOMEKYNspHOW
NOBYLLKOW» W NPUTArMBalOTCS Apyr K Apyry. CneayeTt nNoayepkHyTb, YTO COMNMKeHne YacTmyek 3a
CYeT YMEeHbLUEHUS] TOMLMHBI aAcOPOUPOBaHHBIX MIIEHOK BO3MOXHO TOMbKO B TOM cryvae, Korga
N30bITOK BOAbI NOrMOLLAETCS Ha MOBEPXHOCTU KOMOYKA, HAanpumep, B pesynbTaTe NpUcoeanHEeHUs

HOBbIX YaCTU4YeK MmaTepunana.
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PucyHok 1 — TexHonornyeckasi cxema arnomepauyoHHoro npounssoactea HO®3

Mpn paHHOM pexume paboTbl rpaHynaTopa WMMEEeTCa onpedeneHHas MuHMManbHast
TOMWMWHA BOAHbLIX MMEHOK BHYTPU KOMKA, COOTBETCTBYHOLLAA BENMYMHE OANHAMUYECKUX Harpysok.
Kak Tonbko aT1OT npegen OGyaeTt, OOCTUrHYT, OanbHelnwee BbiAefNeHne BoAbl Ha MOBEPXHOCTb
KOMKa MpekpaTUTCs, OKaTbiW nepecrtaeT pacTtu, €ero MNPOYHOCTb [AOCTUIHET MaKCMManbHOW
BENNYUHBI.

XapakTtepuctuka npouecca okoMmkoBbiBaHus thoccoputoBon menoum HAP3
Kak ob6beKkTa ynpaBrneHus

Ona okomkoBaHns HODP3 umcnonb3yoT ochoputoBytd Menodb U diloc, KOTopble
pasrpyalTcs BaroHoOOMNpokuabiBatenemMm B npuemHble OyHkepbl M KOHBeWepamu nogarTcs Ha
cknagbl, rge C NOMOLLBbIO CamopasrpyXarWwmuxca Tenexek, paboTarwmx B YENTHOYHOM pexume
yknageiBaotcs B wrabene. Co cknaga docdoputoBasd pyaHas Menodb nogaeTcs B CUNOCHI
LUNXTOBANbHOrO oTAenieHus arnouexa. B aTn ke cunocel nogarwTcd OTCeBbl arriomepara wu
KBapuuta KpynHocTbio 6-0 MMm.

M3 cunocos docopuToBas pyda u KOKCoBasi MenoYb KOHBENepamu TpaHCcnopTupyeTcs B
oTOeneHne nepBMYHOro cMelwmBaHus. Ha atom nytm Kk wuxte pobaensietcs NepBUYHbIN
(oxnaxgeHHbIN) BO3BpaT OT FPOXOYEHMS FOpsYero arfiomeparta, a Takke BTOPUYHbIA BO3BpaT,
BblEMNEHHbIA NMPU COPTUPOBKE arfomeparta B OTAENEHUM rpoxoyveHus. TexHonornyeckas cxema
arnouexa HO®3 npencraeneHa Ha puUCyHke 1.

B npouecce nepBMYHOrO CMELLMBAHNA BAAXHOCTb LWMXTbl 40BOAAT 40 3-4%. CmeluaHHyto
B cMecuTernbHbiXx 6apabaHax LMXTy NoAalT B LUMXTOBble OGyHKEpbl, U3 KOTOPbIX LIMXTa ABYMS
noTokamu nogaeTcsi Ha OKOMKOBbIBaHWe B ABa GapabaHHbIX OKOMKOBbIBaTENHA. B MOTOK LWIMXTbI
BEPXHEro Crnosi BBOAUTCA 3afaHHOE KONMMYEeCTBO KOppeKTupytowlero kokca. Kpome Toro, nepeg
3arpy3Kou LWNXTbl B OKOMKOBbIBATENN B HEE BBOAUTCSA Mbifb 13 6apabaHHbIX LINKITOHOB.

OkomKoBbIBaHHasA wWnxta n3 6apabaHoB NOCTynaeT 4Yepe3 BOPOHKM HUKHETO U BEPXHEro
Crnoes, U3 KOTOpbIX 4Yepe3 GapabaHHble NUTaTeNu yKNagbliBalOTCA Ha CnekaTeribHble Tenexku
arnoMaluvHbl.

K HegocTaTkaM TEXHOSTOrMYECKON CXeMbl (CM. pUc. 1) MOXXHO OTHECTM:

1. BBegeHve oOTCeBOB Menoyn arriomepata U OCOBEHHO KBapuuTa, MOSMyYEHHbIX Mpu
KOHTPOSIbHOM TPOXOYEHUU UX B LUMXTOBASIbHOM OTAENEHWUM MEeYHOro uexa, B pyAHble CUMOoChI
LUNXTOBANbHOrO OTAENEHNA arnoMepaunoHHOro uexa.
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2. Kak nepBUYHbIN, TaKk U BTOPUYHLIN BO3BpaT BBOAATCA B LIMXTYy 6e3 OO3MPOBKM B
Heperynupyemblx KonudectBax no Mepe ux obpasoBaHusa (Hanpoxod). 3TO He no3BonsieT
BblAEPXMBATb 3a4aHHOE KONMMYeCTBO TOMMMBA B LUMXTE, NPUBOAUT K 3HAYUTENbHbIM KonebaHnsm
ero cogepxaHusi BO BpeMeHM.

MonHbIM  pacyeT arnoMepauuoHHOW  LUMXTbl  BbIMNOMHAETCA NpU  NPOEKTMPOBaHMM
arnomepaunoHHOro Npou3BoacTBa, NMbo nNpu nepesoae AencTeyowen arnodpabpukm Ha HOBOE,
paHee He CnekaBLleecs Cbipbe, KOoraa AaHHble O pacxoe TOnnmBa OTCYTCTBYeT.

N3 xapakTepucTvkm npouecca OKOMKOBbIBaHUA hocdoputcogepallen WnxXTbl MOXHO
3aKNIOYUTb, YTO OOBLEKT ynpaBneHus npeactaBnseT cobon TEXHONOMMYECKUIN NPOLLECC CO CIOXHOM
B3aMMOCBA3bI0  XapakTepuaylowmx ero napametpoB. Cpeam ocobeHHocTer npouecca
OKOMKOBbIBaHWUA cneayeT BbISIBUTD:

— Marnyl UHepPLMOHHOCTL 00bekTa: MaTepuan Haxoautcsa B 6apabaHe go 10 cekyHn;

— OOBEKT OTHOCUTCS K Knaccy HenpepbiBHbIX: HeEnpepbiBHAs nogaya LWMXTbl M BOAbI.
OpHako HanuuMe Ha KaxaoM OKOMKOBbIBaTeNe 4YeTbipeX LWMXTOBOYHbIX OYyHKEepOB, KOTOpble
paboTatloT nocnegoBaTenibHO (OOHOBPEMEHHO MO ABa GyHKepa) NepeBOANT 3TOT OOBEKT B Kracce
ANCKPETHO-HENPEPbIBHbIX;

— MHOrOMEpHOCTb TEXHOMOrM4eckoro mnpouecca, XxapakTepuaylollerocs 6onbwmm
KOMMYEeCTBOM BXOOHbIX (XUMWUYECKMA W TPaHUITIOMETPUYECKM COCTaB KOMMOHEHTOB LUWUXTHI,
pacxodbl WWXTbl WU BOOA, CKOPOCTb BpaweHuss 6apabaHa wm Op.) v BbIXOOHbIX (pacxon
OKOMKOBaHHOro maTepwuana KpynHOCTb M NPOYHOCTb OKOMKOBaHHbIX YacTuL,) NEPEMEHHbIX;

— HenosnHoTy UHpopmMmaummn: Bpems npebbiBaHns Yactuy, B 6apabaHe, rpaHynomMeTpuyeckuin
COCTaB OKOMKOBbIBAHHOM LUNXTbl, TBEPAOCTb KOMKOB MaTepuana, BfaXXHOCTb MaTtepuvana v ap;

— HecTauMoHapHOCTbL NapameTpoB npouecca BCreaCcTBUM KONebGaHUn 3HAaYEHUN BXOLHbIX
NepeMeHHbIX U3-3a HECTabMMbHOCTU 3arpy3ku OTAENbHbIX KOMMNOHEHTOB LUMXTbl B CMECTUTENbHbIE
©apabaHbi;

— y3Kkuh pabounn OuanasoH WN3MEHEHUS Ka4yeCTBEHHbIX MnokasaTenen roToBoOw
OKOMKOBbIBAHHOW LLUNXTbI (rpaHyfIOMETPUYECKMIN COoCTaB, TBEPAOCTb) BBUAY TOro, YTO OT KayecTBa
OKOMKOBbIBaHUS BO MHOTOM 3aBMCUT M KQ4eCTBO rOTOBOrO arfiomepaTa;

— [AOCTaTOMHO CIOXHbIA NPOLECC OKOMKOBbBIBAHWS 3aBUCUT OT COAEpXaHus N (PU3UKO-
XUMUYECKNX CBONCTB MHOMOUYUCIIEHHBIX KOMMOHEHTOB LUMXTbI.

Pa3paboTka CTPyKTypbl CUCTEMbI YNIpaBfIEHMA U NOCTaHOBKA 3afa4yv uccnenoBaHus

Mcxoga m3 ocobeHHOCTen npouecca OKOMKOBaHUSA Kak Ob6bekTa ynpaBfeHus Hamu
npeanaraeTtcs CTPyKTypa CUCTEMbl yhnpaBreHna 3TuMm  npoueccoMm, obecneumBatoLlas
onTumanbHoe BeAeHNE PEXNUMOB.

OcHOBHas CrOXHOCTb YMNpaBfieHUs MPOLECCOM OKOMKOBaHMUS 3aKIYaeTCsl B XKECTKMX
YCINOBUSIX MO Ka4yecTBy rOTOBOro OKOMKOBAHHOrO maTtepuana npv HecTauMoOHapHOM Ka4eCTBEHHOM
N KONMUYECTBEHHOM COCTaBe 3arpy)aemblX KOMMOHEHTOB. B kayecTBe BXOAHbIX NEpPEMEHHbIX,
YyYUTbIBAEMbIX NPU pacyeTe PeXrMMOB OKOMKOBAHWSA, MPUHMMAaEM crneaytoLime:

— TrpaHyrioMeTpuyeckmi coctaB (PoCcdopuToBOM Menoudn, Kokca, drocoB, Mbinw,
BTOPWUYHOIO U NEPBUYHOIO BO3BPATOB;

— MPOLEHTHOE coaepXaHNEe KOMMOHEHTOB LUMXThI.

YnpasnsowmumMm nepeMeHHbIMU MOryT BbITh:

— COOTHOLLEHME «LUMXTa-BoAay;

— CKOpPOCTb BpalleHust 6apabaHa;

— 3arpyska (npou3BoauTenbHOCTb) 6apabaHa.

Heobxoammo Takke BblaepXuBaTb Hambornee onTMManbHbI Ans obecnevyeHus kadecTBa
roTOBOro NpoAyKTa «NepekaTHbIN pexnmy OBMKEeHUS maTeprana B 6bapabaHe.

C y4yeTOoM BXOAHbIX U BbIXOAHbLIX NEPEMEHHbIX HaMW nNpeanaraeTca cneayowas CTpykTypa
cuctembl ynpasneHusa (puc. 2). OCHOBHOW OCOBEHHOCTbIO MPEASIOKEHHON CTPYKTYpbl SiBNSETCH
BO3MOXHOCTb MEHSATb 3aJaHusl PerynsitopomM Nepuoauyeckm — no Mepe BblpaboTkm oyvepenHom
«pabouyeny napbl OYHKEPOB, U NEpPEXoaAe Ha «HOBYKO» Mapy C APYrMMM, HO 3apaHee M3BECTHbIMU
KayeCTBEHHbIMU XapaKTEPUCTUKaMM LUNXTbI.
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MepBas (paboTatoLas) BTopasi (HepaGoTalowias)
napa 6yHkepoB napa 6yHkepoB

OnpeneneHue Onpepenexve
rpaHyfIoMeTpUeckoro COOTHOLLIEHUS!
cocTaBa WmMXTel KOMMOHEHTOB LWINXTh!

PacueT onTumansHbix
PEeXMUMOB BeaEHWs npoLiecca

Bbiaaya 3aaaHnii perynsitopomM HUXHero
YPOBHs! ynpasneHns

\
v v v v

BapaHve perynstopy BapaHwve perynstopy BapaHve perynstopy Perynsitop 3arpysku
3arpy3kv matepuana Yucna OSOpOTOB ﬁapaGaHa COOTHOLWIEeHUA «BOAa-LIMNXTa» KOKCOBOW Menouun

PucyHok 2 — CTpykTypa cMcTeMbl ONTUManbHOro yrpaBneHust NpoLeccoM OKOMKOBaHUS

Cuctema  onTMManbHOrO  ynpaeBrneHus  npeacTaBnseT  cobonm  OBYXYPOBHEBYHO
nepapxmyeckyto CTpykTypy. Ha BepxHeM ypoBHE MPOM3BOOMTCS pacyeT ONTUMAanbHbIX PEXMMOB
BedeHusa npouecca Ans odvepegHon napbl GyHKepoB, roToBbiXx K paboTe. Ha HWwkHem ypoBHe
pacnonaralwTcsl  pPerynsatopbl  CyLecTBYWOLWEN CuUcTeMbl aBToOMatuM3auun, AOns  KOTOpbIX
paccyMTbIBaOTCA ONTUMarnbHble 3adaHus. TO eCTb peanu3ytoTcsi NPUHUUM KOMBMHUMPOBAHHOMO
yrpaBneHnsi: Ha BEPXHEM YPOBHE — yrpaBfieHe MO BO3MYLLEHWIO, @ HWKHUIN YPOBEHb peanusyet
yrnpasneHne rno OTKMOHEHMIO.

Bce aTn 3aBMCMMOCTM C TOW UMM MHOW CTENEHW TOYHOCTM MaTeMaTU4ecku OrnucaHbl B
pa3nuuHbiX uccnegoBaHusax [1-13]. OgHako Haubonee BaxHas 3aBUMCUMOCTb. «KOMKYyOLLLAsS
CMOCOBHOCTb YacTUL, WNXTbl — KPYMHOCTb U TBEPAOCTb OKaTbIEen» He OnucaHa Ao Cux nop. ATo
CBA3aHO C Ype3Bbl4aNHO CITIOXHbLIMU (PUINKO-XUMUYECKMMU MpoLeccamun, NpoTEeKaLlWMn Ha
rpaHuue TBepaon 1 xxmakon das.

C y4eTOM WM3MNOXKEHHbIX OBCTOATENBCTB MNOCTAHOBKY 3agadv WCCrefoBaHUs MOXHO
ccopmynunpoBaThb B criegyowem Buae:

— copmmpoBaTb CUCTEMY YpaBHEHUS, OMUCHIBAOLLYIO B3aMMOCBSA3b OCHOBHbIX (PU3UKO-
XUMUNYECKNX MPOLECCOB OKOMKOBAHUSA (hOCHOPUTOBOM LLUNXTHI;

— B CBSI3M C OTCYTCTBMEM MCCregoBaHWM N0 MaTeMaTuyecKomy OMMCaHWUI0 3aBUCUMOCTU
CKOPOCTW OKOMKOBAaHWS OT CBOWCTB KOMIMOHEHTOB LUUXTbl HEobXxoAMMO MCMNonb30BaThb
MaTemaTU4eckuin annapat TEOPUN UCKYCCTBEHHOIO UHTENSEKTA;

— paspaboTaTb anroput™M ONTUMArbHOroO yrnpasreHnsi NPOLECCOM OKOMKOBAHUS;

— paspabotaTtb M O0TNaguTb nporpamMmmHoe obecneyeHune, peanusylollee anroputm
ONTMManbHOro yrnpasfeHns B HEYETKOM cpeae uUnm ¢ Cnosib30BaHNEM HENPOHHbIX CETEMN;

— paspabotaTtb WH(OPMaUMOHHOE, TEXHUYECKOe W OpraHu3aunoHHoe obecneyeHus
CUCTEMBI.

Pa3spaboTka MaTeMaTU4eCcKoro onMcaHusi Bo3gemcTBuUA pasnmyHbiX (pakTopoB npouecca
Ha Ka4eCTBO OKOMKOBaHMA

Hanbonee nonHoO 3aBMCMMOCTb MeXZYy MPOU3BOAUTENBHOCTBIO, CKOPOCTbIO BpaLLEHUS

H6apabaHa 1 HacbINHBEIM BECOM MaTtepuana npvsegeHa B [1]:

2
G= % nD*4(0,00087 A —0,011)tgy , )

rae N —yucno obopoToB GapabaHa;
D — gnameTp GapabaHa;
Yy — yron nogbema matepuana Bo Bpallatowiemcss 6apabaHe oTHoCUTENbHO obpasytoLen
uunuHagpa 6apabaHa;
Yuac— HACbINHOW BeC MaTepunana;
A — yron, 3aBUCALLMIA OT yrra cCbiNaHna w.

A=180 — 210, )
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OueHb BaXHO OTMETUTb, YTO MpU HenpepbiBHOM paboTe GapabaHa aBTOMaTUYECKMX
yCTaHaBnMBaeTCs Takasd 3aBMCMMOCTb, NPW KOTOPOW OKa3blBaeTCs CrnpaBeasiBbiM ypaBHEHUE
(22).

YpaBHeHue (2) onpepenseT npefenbHyto CTeneHb 3anofnHeHus GapabaHa, OO KoTopown
mMaTepuan bygeT ABUraTbCH B pexunme nepekara.

B ypaBHeHun (2) yron w B NepBylo oyvepedb onpenensercsa Yrrom BHYTPEHHEro TpeHus
mMaTepuana (yron eCcTeCTBEHHOro OTKOCa), B CUNbHOM CTEMNEHM 3aBUCUT OT CKOPOCTM BpaLLeHusi
B6apabaHa. [pn NpoYnx paBHbIX YCIOBUSAX Yrof CCbiMaHMS W YBENUYMBAETCH C MOBbILEHWEM
cTeneHu 3anonHeHust bapabaHa.

C y4yeTOM OMHaAMU4YeCKMX Harpysok yron w nonyyaetca Ha 10-25 rpagycoB 6onblie yrna
€CTEeCTBEHHOro oTkoca. Yem Bblle CKOpOCTb BpalleHuss 6apabaHa, Tem 6onblue nony4vyaeTcs yron
W, TeM MeHbLUE OKa3blBaeTCA npedenibHasd cTeneHb 3anofnHeHnd. OgHako ypaBHeHME (2) MOXHO
Nonb30BaTbCA TONbKO ANA CTeNeHn 3anonHeHns He Boiwe 10%.

Mpn 6GonblMx CTENEHsIX 3anofIHEHMS KPUTUYECKOE 3HA4YeHWe CKOPOCTM BpaLleHus
GapabaHa, XxapakTepusylollee rpaHuLy Mexay Pexumom nepekata M BOAOMaOHbIM PEXUMOM

onpegensietca no dopmyne [1]:
- cos(lo + ;‘j
0)——=

, 3)
R
roe R — pagmyc 6apabaHa.

OaHMM M3 rnmaBHbIX NapaMeTpoB ABNSAETCS CKOPOCTb ABWXKEHUS MaTtepuana BOOMb OCU

6apabaHa V| , N0 KOTOPOW MOXHO paccuynTaTb Npou3BoauTenbHOCTL GapabaHa
G=vFy, 4

roe F — nnowaab nonepeyvHoro ceveHna matepuana B 6apabaHe;
Y — NNOTHOCTb MaTepuana.

Haunbonee cnoxHbim aBnsieTcs onpegerieHne CKoOpocTtn Vv, . B nnTepartype npmBoaAaTcA

AO0CTaTOMHO MHOrO POPMYI, ANS ee pacyeTa, OOHAKO TOYHOCTb MX AOBOSbHO HWU3Ka. Haubonee
TOYHO, MO MHEHUIO MHOTMX aBTOPOB, OorpeAerieHne nNpou3BoauTernbLHOCTU BapabaHa nydlle Bcero
onpegenate no popmyne (1).

Kak y>xe oTmevanocbk, apeKTMBHOCTb rpaHynsumMm B 6OMbLLION CTENEHN XapaKkTepusyeTcs
KO3 hULMEHTOM CKOPOCTU rpaHynaumm [1]:

R(%) , P (%) P, (%)

6 .
dy,  dy d,7,
Kﬁa = o 2 Fi (5)

n

Y i

roe y;—yAelnbHad NNOTHOCTb KOMMNOHEHTOB LUUXTbI;

Pi— cogepxxaHue i —ro KOMMOHEHTa B LUMXTE (KOMKYHOLLMX PpakLmn);
P,—copnepxaHue Menkux (KOMKyeMblX) dopakLunii;

Yian - HACbIMHOWN BEC KOMKYyEMbIX PpaKLni.

dopmyna (5) npeacrtaBnsieT COOTHOLLEHNE MOBEPXHOCTU KOMKYHOLWMX dopakumi K obbemy
MenKux (KOMKyeMbiX) opaKkLni.

OpHako B cbopmynax (1-5) o4eHb MHOro TPyAHO onpeaensaemMbiX NEPEMEHHBIX: Vi, Yuac, W, Y.
KoTopble onepaTvBHO M3MEHUTb OYE€Hb CMOXHO, a AN onpeaeneHus yrnos w n y Heobxogmmo
NPOBECTN JOCTATOYHO CIIOXHbIE N AOPOroCTOSALLME IKCMIEPUMEHTBI.

Kpome Toro, ypaBHeHue (5) onpegensaet KoapuumeHT 3hdHeKTUBHOCTU FpaHynsumu,
KOTOpbIN He CBSA3aH C ypaBHeHuAMHU (1-5). To ecTb Ka4yeCcTBO rpaHynsLun ypaBHeHvue onpeaenset

ISSN 1607-2774 Becruuk ['ocynapcrBennoro yuusepcutera umenn [llakapuma ropoga Cemeir Ne 2(82) 2018 65



TONMbKO Kak MHAMKaTop ee 3(MEKTUBHOCTU, ErO YNCIEHHOE 3HAYeHWE He y4yacTByeT B pacyeTe
BbIXOAHbIX NEPEMEHHbIX.

OpHako ypaBHeHue (15) No3BonsieT BbISIBUTb OCHOBHbIE 3aBMCMMOCTM MeXay BXOAHbIMU U
BbIXOAHbIMW ~ NMEePeEMEeHHbIMW.  JTO  fJaeT  BO3MOXHOCTb  NPeodofieTb  OTMeYeHHble
HeonpeaeneHHoCTM C  MOMOLLbID  COBPEMEHHOTO  MaTeMaTM4ecKoro annapaToB-MeTOdO0B
MCKYCCTBEHHOIO WMHTENnekTa. B oTnuumMm oT TpaamumoHHOro MaTemMaTU4eckoro MoAenupoBaHus
PM3NKO-XUMUYECKNX MPOLIECCOB, NpoTeKatoLmxX B 6apabaHHOM OKOMKOBATENS, HOBbIA UHCTPYMEHT
Nno3BoNisieT MOAeNnupoBaTb Cam MpoLecc YrnpaeneHus. To ecTb, MUHysl 3Tanbl MOCTPOEHUS
CTPYKTYpbl MOAEenNu, ee uaeHTUUKauus U paspaboTkM anroputMa ONTUMAarbHOro ynpaBreHus,
WHTENNeKTyanbHble TEeXHONOrMM MO3BONSIET Ha OCHOBE MHOFOMETHEro OnbiTa TEeXHOMOroB-
onepaTopoB cpasy NpPecTynuTb K pa3paboTke MoAen caMoro npoLecca ynpasneHust.

Pa3paboTka HEYETKON MOAENWN YNpaBieHWsl NPOLLECCOM OKOMKOBaHUS. MIHTennekTyanbHble
UM HeYeTKMe CUCTEMbI MOrMK Obl NPY yNpaBNEHUN CIOXHbIMU OGbeKTaMN 3HAYUTENBHO CHU3UTb
BMMSIHME TaK Ha3blBaeMOro Yenose4veckoro gakropa. MpenMyLecTBo NPUMEHEHUS TaKUX CUCTEM
COCTOWUT B TOM, YTO Ha Ha4arnbHbIX 3Tanax oby4yeHUss B Hee MOXET ObITb 3anoxeHa MHdopMaLms
OT OMbITHOrO onepaTopa-aKcrepTa, a nocrie oby4yeHuss cobpaHHble HEYETKOW CUCTEMOWN OaHHble
MOrYT WCMONb30BaTbCA 3KCMepTaMu ANs YTOYHEHUs mogenun. HeyeTkue cucTeMbl yrnpaBneHus
YYMTbIBAOT MHGOPMAaLMIO O BO3MYLLAIOLLMX BO3AENCTBUSAX, KOTOPbIE MOXHO M3MEPUTb, HO HENMb3S
MCNOMb30BaTb B aHaNUTMYeCKux chopMynax BBUAY CMNOXHOW Npupoabl BIIUSHUA UX HA OOBLEKT, a
TaKkKe MHOPMaLMIO, KOTOPYIO HENb3S U3MEPUTb UHCTPYMEHTArbHBIMU CPeacTBaMU, HO e MOXET
NpUGNN3NTENBHO OLIEHUTL YENOBEK.

3akno4eHune
B HacTosweMm goknage npeanaraeTcsi O4MH U3 NpMMepoB pas3paboTkn rmbpuaHON CUCTEMbI
ynpaBneHnsa ans npouecca OKOMKoBaHUs ocOpMTOBON LUNXTHI.
YpaBHeHus (1-5) no3BonsieT BbISIBUTb OCHOBHbIE MNEPEMEHHble, YyyacTBylLWME B
TEeXHOSTOrM4YeCcKoM npouecce.

Nutepatypa
1. Kopotuu B.WN. TeopeTunyeckme OCHOBbI OKOMKOBAHWUSA >Xene3opygHblX MaTepuanos, M.:
MeTannyprusa, 1965. — c.150.
2. PoseHckun V.. Tpygbl HTO YM, T. 22. MeTtannyprus, 1959.
3. Tigerschiold M., llmoni P. A., Amer Inst. Min.Eng. Proceedings of the Dlast Furnace and Coke
Oven, Raw Materials Conference, v9, 1950, h 18.

KXKP3 WWAPTbIHOA ®OCPOPJIbIK ¥CAKTbIH TYWIPWIKTEY NPOLECCIH TUIMOJ
BACKAPY XYUECIH K¥PY
JILA. Cyryposa, XX.A. Cyryp, A. Acun, C.K. MyHcbi36aeBa

Kapamay 6acceliHde d¢bochopummep bacceliH 6acmbl macenie  ©HOipy, macbimanday,
Katima eHOey kes3iHOe 6ys1 waxma-yuki 3aybim 6onbin mabbeinadel, pyda 55-60% dgbocghopum
cbiHambiH (10-0 MMm) KanbinmacaObl. MyHOal pakyusiHbiH pori  3nekmp newmepiHoe
eHOenmeloi.

On 6ipiHwi 6araH anbiM Kaxemmi 2a3 emkiseilumiciHiH Kammamacbli3 emy xeHe hocghop
rnewmiy OHbl azrioMepayusisibIK bIKmumarnobifbiH asatimy ywiH 5.10 mm-0eH Kem emec, acmbiK
menwepi 6ap benwekmep mMamepuan auHanobipyra muic. AsriomepammarnfaH eHiM 6ankeimy
)XoHe Ke3iHOe rewke muey Ke3iHOe, macbkiManday Ke3iHOe aubinmnysl Kypmau MexaHUuKarslbiK
6epikmiai xemkirnikmi 6os1ybl muic.

apHalbl aznomawuHa 3apsi0 a2rioMepayusnbiK apKblibl a2roMepayusicbiHbIH eHOIpinemiH
wapmmapbl XXKO3 mydipwikmey.

Ocbl XyMbicmbIH Makcamal ocbkl nipouecmid oHmadsbsl 6ackapydbl 0ambimy YWiH Kaxemmi
mydipwikmey rnpoueciHiH MamemamukarbiKk MOOesiH Kypy 60sbin mabbinadsbi.

TytiH ce30ep: aznomepayus, KeH, UHmersnnekmyandbl mexHonoausinap, pocgopbIK ycak,
wuxma, muimOi 6ackapy.
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DEVELOPMENT OF A SYSTEM FOR OPTIMAL CONTROL OF THE PROCESS OF
PELLETIZATION OF PHOSPHORITE FINES UNDER CONDITIONS OF NDFZ
L.A. Sugurova, J.A. Sugur, A. Asil, S.K. Muncizbayeva

The main problem of processing of phosphorites of Karatau basin is that in the cycle of the
mine-plant in the process of production, transportation, refining, ore is formed to 55-60% of
phosphorite fines particle size (mm 10-0). The ore of such fraction cannot be exposed to
processing in electric furnaces. The purpose of this article is the construction of a mathematical
model of the process of okomkovanija required to develop a system of optimal control of this
process. In the present research article, the authors propose a system structure for managing the
process, ensuring optimum management regimes. The main difficulty of controlling the process of
pelletizing is the strict conditions on the quality of the finished okomkovanija material under non-
stationary qualitative and quantitative composition downloads. Optimal control system is a two-
level hierarchical structure. At the top level calculates the optimal modes of the process for the next
pair of bunkers, ready for work. On the lower level are the regulators of the existing automation
system, which calculates the optimal assignment.

Key words: agglomeration, ore, intellectual technologies, phosphorite fines, charge, optimal
control

MPHTW: 50.01.94

3.T. XaceHoBa
EBpasuicknin HaunoHarnbHbIn yHUBepcuTeT umenun J1.H. N'ymunesa, r. ActaHa

COBPEMEHHbIE UHCTPYMEHTbI A5 CO30AHUA U PASBEPTbIBAHUA
CEPBEPHOI'O NPUNOXEHUA

AHHOmauusi: Cmames nnpedcmasnsiem cobol uccriedosaHUs Meopemu4yecKUux 80rpocos
U 803MOXXHOCMU €20 Mpakmu4yecKkoz20 rnpumMeHeHusi. B 0aHHoU cmambe npusedeHb! pe3yrbmamel
pabombl  uccrnedogaHusi MO  C€O30aHUKD U  paseepmbi8aHU)  CepP8ep  MPUIIOKEHUS.
lMpoaHanusuposaH psd cyuwecmsyowux cospemeHHbix uHcmpymeHmos: DART, LEAD, Zope,
OpenStreetMap, Ruby on Rails u Leaflet. OnucaHbl ux OCHOBHble Ha3Ha4YeHusi, 0cobeHHocmu u
Hedocmamku, a makxe 6bloesnieHbl 6a3sbl 0aHHbIX, 803MOXHOCMU, MPUHUUMNbLI U KOMMIOHEHMbI
paspabomku npunoxeHul, murbl 06bekmos u noddepxxusarowjue popmamsl. [Npusodumcsi eeb-
cepsep, KomopbIl ucrnonb3dyemcsi 8 O0aHHolu pabome. Ob6ocHosaH 6bI6Op UHCMpymeHma Ons
peweHuss nocmaesieHHolU 3adadu. [lpedcmaeneH pesyrisbmam pabombl € [IpUMEHeHUEeM
bubnuomeku Leaflet dnsa a2opoda Ycmb-KameHozopck BocmouHo-KaszaxcmaHckol obnacmu. B
cmambe makxe rnpugsedeH pasMeHm koda rpoepaMMbl, HarucaHHasl Ha S3blKe pasmMemku
OokymeHmoe 80 BcemupHot naymuHe — HTML.

Knroyeenle croea: OaHHble, bubniuomeka, UHCMPYyMeHMbI, MOOesib, NpurioxeHue, eeb-
cepsep

OcHoBHOM 3agaden Onsi BM3yanu3auuu AaHHbIX MOAENW nepeHoca u TpaHcdopmMauum
npuMmecen B atmocdepe ABMASETCA co3gaHue cepBep npunoxeHnsa. CepBep NPUNOXEHUN — 3TO
cepBuUCHada nporpamma, Kotopas obecneuvMBaeT AOCTYN KMMEHTOB K MpUKNagHbIM nporpaMmmam,
BbiMOMHaWMMCA Ha cepBepe [1]. O6blMHO 9TO Kak Habop KOMMOHEHTOB, [AOCTYMHbIX
paspaboTynky nporpaMmmHoro obecneyeHus depes Application Programming Interface (API). Onga
COBPEMEHHbIX CEPBEPHbLIX MPUMIOXKEHUN XapaKTepHbl TaKMe OCHOBHblE CBOWCTBA  Kak:
Knactepusauusi, NoBbILLEHHAs 0TKa30yCTOMYMBOCTb U BanaHCMpoOBKa Harpy3ku.

B Hay4yHO-TEXHMYECKOM BEKE CYLLECTBYET COBPEMEHHbIE WUHCTPYMEHTbI AfS CO34aHus n
pasBepTbiBaHNA cepBep NpunoxeHusi. B pamkax wccnegoBaHna [[aHHOW 3agaum  Obinuv
npoaHanuanpoBaHbl criefyoLlne NHCTPYMEHTbI, MpeacTaBNeHHbIe Ha pUcyHke 1.
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OpenStreetMap
DART

LEAD
Zope
Ruby on Rails

Leaflet

PucyHok 1 — MIHCTpYMEeHTbI Ansi Co34aHus 1 pa3BepThiBaHUS cepBep NPUNOXKEHUs!

[na Bbibopa KOHKPETHOrO MHCTPYMEHTa ANSA AarbHEenLWero UCnonb3oBaHns Npu peLleHnn
NOCTaBMEHHOWN 3a4a4yn NPoBEAEH aHanM3 psg CyLECTBYIOLWNX NMHCTPYMEHTOB:

MowHbin 1 rmbkun Data Assimilation Research Testbed (DART) MHCTpymMeHT obnerdaet
n3yvyeHne pasnnyHbIX METOAOB YCBOEHWUSA AaHHbIX U HabMAeHUn C UCNONb30BaHMEM PasfiNyHbIX
yncnosblx mogenen [2]. DART Takke npegoctaenseT nnatgopmy Ansa pa3paboTky, TeCTUpOBaHUA
N pacnpocTpaHeHns goctmkeHnin B Data Assimilation (DA) ons WwWMpoKoro Kpyra nonb3oBaTtenen,
yCTpaHsasa cneundmyeckme 0cobeHHOCTM peanu3auun ogHopasoBbix cuctem DA. OH BktovaeT B
cebsi KOMMeKuut Kak WuccrenoBaTenbCKUX WM NPOM3BOACTBEHHbLIX WMHCTPYMEHTOB, Y4ebHbIX
MaTepuarnoB, OMarHOCTMYECKUX nNpoueayp, Tak U paclumpseTcsl nonb3oBaTeneM no An3anHy.
NcxoaHbin kog DART pacnpocTpaHseTca 6ecnnaTtHo U MOXeT BbiTb M3MEHEH 1 pacumnpeH. Camast
CrnoXHas 4acCTb 9TO aHann3 BEKTOPOB COCTOSAHMS MOAENW B OANH MaccuB 1 obpaTtHo.

MpepocTaBnsawoLWmMIA NONb30BaTENIO NPAKTUYECKM HEOrPaHMYEHHbIN HAbop BO3MOXHOCTEN:
OT NPOCTOro AoCTyna K OaHHbIM C nocreaywolwlen Budyanusaumen o paboTbl CO CROXHbIMU
npoueccamn cbopa u 06paboTkM AaHHBIX C NOCreaylwuM MpOorHo3MpoBaHMEM B pearnibHOM
BpemeHu asnsietca Linked Environments for Atmospheric Discovery (LEAD). JaHHas cuctema
npegycMaTpuBaeT MCMNOSNb30BaHNE aHaNUTUYECKUX MHCTPYMEHTOB, MOAENen NPOrHO3NpOBaHNS 1
XPaHUIN1L, faHHbIX HE B 3apaHee onpeaeneHHbIX XeCTKMX KOHUrypaumsx, a B Buge aganTmBHON,
ANHAaMNYecKon pacnpegeneHHon cuctemMbl. PaccmaTtpuBaembii crnegyowmin MHCTPYMEHT Zope,
KoTopbI siBNsieTcst 6ecnnaTtHbiM CepBepOM BEO-NPUNOXEHWUA C OTKPbITbIM WCXOAHbIM KOLOM,
HanMCcaHHbIN Ha 0O BbEKTHO-OPUEHTMPOBAHHOM A3bIKe NporpammupoBaHusa «Python». ApxuTtektypa
Zope npepocTaBnseT CpeacTBa ANA OnpeaeneHusi, perucrtpaumm U rnovcka KOMMOHEHTOB. JTO
naeanbHoe peLleHne Anst NOCTPOEHUS KOPNOPaTUBHBLIX NPUNOXEHUI Ha OCHOBE CrnabocBs3aHHbIX
KOMMNOHeHTOB. Bonpockl, kacatiowmecsa 6asbl gaHHbIX B ZOpe — 3TO cobCTBeHHas 6asa AgaHHbIX
00beKTOB, KOTOpasi XpaHUT OOBLEKTbI, MO3BONAS paboTaTb C NOOLIMM Mapagurmamu, KoTopble
MOryT BbITb BbipaxeHbl B Python. Cepepbl npunoxeHun Zope — 310 cepBep nNpunoxeHun Ha 6ase
Python ana cosgaHua 6e3onacHbix M macwTabvpyembix Beb-npunoxeHun. [JononHuTenbHble
MHdopMaLmm Npo Zope paccmaTpuBanucb no UCTOYHUKY [3].

Ruby on Rails (RoR) — oTkpbITOe nporpammHoe obecneyeHune, operMBOpPK, HanMCaHHbIN
Ha fA3blke Ruby.

BasupyeTcs Ha cnegyowmx NpuHUMNax paspaboTkm npunoxeHun [4]:

— MakcMmarnbHOe UCNOoNb30BaHNE MEXaHU3MOB NOBTOPHOIrO MCMOSb30BaHUS, MO3BOMSOLLNX
MUHUMU3NPOBaTb AyGNMpoBaHue Koaa B NPUMNOXKEHUSX;

— MO YMOSYaHUIO WCMOMb3YKTCHA COrnaweHus Mo  KOHdurypaumm, TUNWYHbIE ANS
OONMbLMHCTBA MNPUNOXEHUN — sBHas cheumdpukaums KoHdurypaumum TpebyeTcsa TONbKO B
HecTaHO4ApPTHbIX Cry4yasx.

OCHOBHbIMW KOMMOHEHTamMn npunoxeHnn Ha Ruby on Rails: mogenb, npeacraBsneHne um
koHTponnep. Ruby on Rails moxeT pabotatb ¢ Beb-cepsepammn Apache, Lighttpd unu niobbimn
apyrumn, kotopble nogaepxmeatoT FastCGl u nexmt B OCHOBE TakMx BEO-NPUNOXEHUIA U CalTOB,
kak Basecamp, Blinksale, Revolution Health, Twitter. lNpn wncnons3oBaHnn Ruby on Rails,
GONbLIMHCTBO BOMNPOCOB O TOM, KaK CTPYKTypupoBaTb KoA, pelleHo. B pacnopsikeHum gaHHoro
WHCTPyMEHTa MMeeTCsl MOLLUHbIA Habop GMGNMoTEK, a Takke cuctema LWabnoHOB ANs CO3OaHus
Beb-cTpaHuy. HepocTtatkom aBnsietca ToO, 4TO 43blk Ruby paboTtaetr megneHHee, uyem
BGONbLMHCTBO ApYrnx A3blkoB. Takke ecTb npobnema c pasmelleHveM Rails-npunoxeHun. M3-3a
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pasmepa koga ppenmeopka Rails, oH JOrmKeH XpaHUTbCA B NaMsATM BCe BPeEMS U 3arpyxeH B
OTBET Ha 3anpoc.

Ana peweHna npobnembl ¢ reogaHHbiMn ucnonbdyetcss OpenStreetMap. Vcnonb3oBaHue
reogaHHbIX AaeT BO3MOXHOCTb obpabaTtbiBaTh M aHanuanpoBaTb AaHHble. OpenStreetMap npoekT
no cosgaHuio ceobogHon u BecnnaTHowm reorpaduyeckon Kaptel Mupa. [Ana cosgaHus KapT
NCNONb3YITCHA pPasfUyHble WCTOYHWKK, Hanpumep: CMNYTHUKOBbIE CHUMKW, aspodoTorpaduu,
BMAeOo3anucu, naHopambl ynuuy v T.4. MNaBHas uenb aHHOrO MHCTPYMEHTa 3TO MOCTPOEeHME He
camou KapTbl, a 6a3sbl AaHHbIX, r4e XPaHATCSA MH(OpMauns O TOYKax Ha 3eMHOW MOBEPXHOCTW.
BasoBble noHATUS 1 TepmuHonornn OpenStreetMap — Touka, NUHWUS, OTHOLEHUE, OBbEKTbI U Teru,
KOOpAMHaTbl U paccTosiHusA. HekoTopble npumepsbl ¢ npuMmeHeHnem OpenStreetMap npuBeaeHb! B
paborte [5]. Hegoctatkn OpenStreetMap — cnabasi koopanHaums y4acTHUKOB NPOEKTa.

Cnepgyrownm paccmaTpmMBaeMbiM COBPEMEHHbLIM MHCTPYMeHTOM aBnsieTcs Leaflet, kotopbin
NMeeT OTKPbITbIN MCXOAHbIN KO OMS OTPUCOBKM BEG-KapT M AaeT BO3MOXHOCTb peaakTUpoBaTb
BEKTOPHbIX reorpadumyecknx gaHHbix. Leaflet - 6ubnunoteka JavaScript, paspaboraHa ¢ y4yeTom
NpOCTOThI, MNPOM3BOAUTENBHOCTU WM yaobcTBa wucnonb3oBaHus. OH nogdepXvBaeT Mogynu
paclwmpeHunst, COOTBETCTBEHHO, MOXHO MOMCKaTb FOTOBbIA KOMMNOHEHT, NMMB0 HanucaTb cBon. Kak u
B Opyrux kapTorpadudeckmx Beb-6mbnuotekax, B Leaflet peanusoBaHa cneaytwowiass mogens:
oTobpaxaetcs ©GasoBas KapTta C, BO3MOXHO, pPacTpOBbIMA U  BEKTOPHBIMW  CNOSAMMW,
HaknagbiBaembiMM noBepx Heé. B Leaflet cywecTtBytoT cnegyowme Tunbl 06GBHEKTOB: pacTpoOBbIE,
BEKTOpPHble,  rpynnoBble W  ynpaensawwme. [NoggepkmBaeT  HECKONMbKO  dhopmaToB
reonHOPMaLMNOHHBLIX CUCTEM.

Takum obpas3om, uccnegys W aHanusnpys psg  COBPEMEHHbIX,  BbILLEU3NTOXKEHHbIX
WHCTPYMEHTOB AN peLleHns MOCTaBMEeHHOM 3ajadn, a Takke YyduTbiBass OCOOEHHOCTM UX
peanu3aummn, bbina BoiopaHa oubnuoteka Leaflet. OcobeHHOCTLIO AaHHON BMONMOTEKM sIBNSIeTCS
nerkasg  Bu3yanu3auusa  MPOCTPAHCTBEHHbIX  OOBLEKTOB W MNpoAyMaHHas  MoAynbHas
nHppacTpykTypa. [Ana Boibopa AAHHOrO MHCTPYMEHTa HEManylo posb Cbirpana U KadecTBeHHasi
OokymeHTauus. PesynbTaT paboTbl ¢ npumeHeHneM Leaflet npegcraBneHa Ha pucyHke 2.

= C 1) | ® localhost,

Ycrbe-KameWoropck

PucyHok 2 — Pe3ynbTaT paboTbl ¢ npuMeHeHneM 6ubnmoteku Leaflet

Kak BMOHO u#3 pucyHka 2 Ha KapTe ykasaH ropon YcTb-KameHoropck BocToyHo-
KasaxcrtaHckon obnactun Pecnybnuku KaszaxctaH, Tak Kak nccrieqoBaHue 1 pelueHue 3agadun no
Moenu nepeHoca u TpaHcopmaumm npumecern B atMocdepe ObiIo MO UCTOYHMKAM [aHHOro
ropoga.

dparmeHT koaa pesynbTata paboTbl NpeacTaBneH Ha pucyHke 3.

g1 H = | index - WordPad

w§-w1w2w-}w4wS-wGwTwﬂl9-\10\11\11w-liluwl%wiﬁw

<!--script
ttp://leaflet.github.io/Leaflet .markercluster/example/real
10000.533"></script-—>

<script type="text/javascript” src="../data.js"></script>
<script>

var map = L.map('map').setView([49.9552, 82.61204], 12);

var tiles = L.tileLayer ("http://{s}.tile.csm.org/{z}/(x}/
{¥}-png’, {

attribution: '&cepy; <a href="http://osm.org/copyright™>
OpanStrsstMap</a> contributors',
}) -addTo (map) 7

addressPoints = addressPoints.map(function (p) { return [p[0], P i
100% (= {3 @

PucyHok 3 — ®parmeHT koga pesynbtata paboTbl
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[Ona peweHna 3agaun B KadecTBe Beb-cepBepa 6bin BblibpaH HTTP cepsep Apache,
obnapatowmin BbICOKOM HAAEXHOCTBIO N TMOKOCTBIO.

CnepoBartenbHo, pe3ynbTat paboTbl C NpUMMEHEHNEM coBpeMeHHON 6ubnuoTekmn Leaflet Ha
ocHoBe Beb-cepBepa Apache sBNsSieTCA HavanbHbIM M OCHOBHbIM 3Tanom Ans BU3yanusaumu
AaHHbIX MO UccneaoBaTenbCKOMY HanpaBneHMHo.
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CEPBEP KOCbIMLUACDbIH K¥PY XXOHE ©PBITY YLUIH SAMAHAYU K¥PANLOAP
3.T. XaceHoBa

Makana meopusinbik macenenepli XoHe OHbIH NPakmMuKarsbiK KOrdaHblly MyMKIHOIKMepIH
Kammudbl. byn makanada cepeepdi Kypy xeHe epbimy 60lbIHWa 3epmmey XYMbICbIHbIH
Heamuxenepi KkepceminzeH. bipkamap kondaHbicmarbl 3amaHayu DART, LEAD, Zope,
OpenStreetMap, Ruby on Rails xeHe Leaflet KypandapeiHa manday xacasnbiHObl. OnapObiH
Heei3ai KblaMemmepi, epekwersnikmepi MeH Kemuwinikmepi, coHdal-ak Oepekmep 6a3sachl,
KocbIMWwaHb! a3iprieydiH MyMKiHOIKmepi, Karudanapbl MeH KOMroHeHmmepi, 0bbekminepdiH
mypiepi xoHe KondalimbiH hopmammapsk atimbiiraH. Ocbkl XyMbicma KosidaHbliiFraH eeb-cepaep
KenmipineeH. KolibinFaH ecenmi wewy ywiH maHdarnraH Kyparsbl HeziddenzeH. LUbirbic KazakcmaH
0brnbicbl ©ckemMeH Kanacbl MbicasnbiHOa Leaflet kimanxaHacblH KOndaHy apKblflbl XYMbICMbIH
Hamuxeci kepceminieeH. CoOHbIMEH Kamap, Makanada OyHuexysinik mopdarel HTML
Ky)xammapObl 6eneiney miniHoe xa3sbiriraH bardapriama KoObIHbIH chpacMeHmMi KepCcemirnzeH.

TyliH ce30ep: Oepekmep, KimarnxaHa, Kypanodap, Modesib, KocbiMwa, 8eb-cepsep

MODERN INSTRUMENTS FOR CREATING AND DEPLOYING OF THE
APPLICATION SERVER
Z. Khassenova

The article is a study of theoretical issues and the possibilities of its practical application.
This article shows the results of the research on the creation and deployment of the application
server. A number of existing modern tools are analyzed: DART, LEAD, Zope, OpenStreetMap,
Ruby on Rails and Leaflet. Describes their main purposes, features and disadvantages, databases
is presented, capabilities, principles and components of application development, object types and
supporting formats. The Web server that is used in this work. The choice of the tool for the decision
of the put task is proved. The result of work with the use of the Leaflet library for the city of Ust-
Kamenogorsk of the East Kazakhstan region is presented. The article also contains a fragment of
the code of the program, written in the markup language of documents on the World Wide Web —
HTML

Key words: data, library, tools, model, application, web server
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AY. lUuHrucos, 6.M. XamuTtoBa, C.A. MycaeBa, M.A. Omap, A 1. OxxamanoB
FOxHO-Ka3axcTaHckui rocyaapCcTBeHHbIM yHuBepeuteT uMm. M.Aya3zosa, r.LUbIMKeHT

MCCINEAOBAHUE AKTUBHOCTU BOAbl U SHEPITUN CBA3U BJITAIM B NMNIOAAX
N OBOLLAX NMPU UX XPAHEHUU

AHHOmMauyusi: B Hacmoswee epemsi, O00HOU U3 aKkmyarbHbIX [pobrem sensemcs
MaKcuMalslbHOe COXpaHeHUe UCX00HO20 Kadecmea C Uesbl Kpyeario2o0u4Hoe obecrevyeHue
HaceneHusi KadyecmeeHHbiMu modamu u osowamu. OOHUM u3 nymel MaKCuMalsbHO20
COXpaHeHuUs1 UCxo00HO20 Kadecmea /10008 U oeowel S6/75emcsi XPaHEeHUSsT UX Mpu HU3KUX
memnepamypax. [ns npoeHo3upoB8aHuUsi Cpoka XpaHeHus nmnodos u oeowel rnpu Hu3Kou
memnepamype HeobxoOumMo 3Hamb MepPMOOUHaMU4YeCKOe COCMOsIHUe 800bi, codepxxaujuecs 8
amux rpodykmax. CmeneHb 83aumodelicmgusi 800bl C KOMIIOHEHMaMU U 8/IUSIHUSI Ha ceolicmea
nnodoe u oeoweli ornpedesnisilomcss He CMOJIbKO coOepXXaHUeM eriagu, CKOJIbKO ee
mepmoduHamu4deckum cocmosiHuem. B daHHol pabome nipusedeHb! pe3yribmambl uccriedosaHusi
akmusHocmu 600bl U 3Hepauu C€eA3u enasu 8 nodax u osowax npu UX XPaHEHUSIX.
YcmaHoeneHbl, 4mo peaynuposaHuUe memrnepamypHO-8/1aKHOCMHbIX rapamMempos Kamep
XpaHeHusi niodos u oesowel HeobxodumMo 8 me4qeHue reps8ble 4Yembipe CymKu C MOMeHma
3aKnaoKu Ux Ha XpaHeHue.

Knroyeenbie cnoea: akmusHOCMb 800kI, 3HEP2US C8513U 8r1acu, XpaHeHue n10does u osowel,
memnepamypHO-8/1a>XKHOCMHbIE napamempb|

BeegeHve. B nocrnegHue rogbl, B pesynbrate NOAAEPXKKM NpaBUTensCTBoM Pecnybnuvku
KasaxctaH mManoro v cpefHero KpecTbsiHCKOro XO3SMCTBO, B CEfIbCKOM XO3SIMCTBE, C KaXOblM
ro4oM pacLlmnpAlTCA NNoLaaun BolpalliMBaHus NaoLOB U OBOLLEN.

Kak n3BecTHO, BblpallMBaeMble KPEeCTbSHCKMMWU XO3SMCTBaMU NIOAbl OBOLLEN SABMSKOTCH
Ce30HHbIMM npogykTamu. [loaToMy, B HacTodwee BpeMsi, OOHOW M3 akTyanbHbIX Mpobrnem
SABMAETCA MaKCUMarbHOE COXPaHEeHWe WCXOOHOro KayecTBa C  UEnbl  KpyrnoroguMyHoe
obecneyeHne HaceneHnsa Ka4ecTBeHHbIMM nrnogamum u osowamu. OgHMM N3 NyTen MakCMMarbHOro
COXpaHEeHUa WCXOOHOro KayecTBa NIO4OB W OBOLWEN HABMSETCA XPaHEHUs MX MpU  HU3KKX
Temnepartypax, T.e. XpaHeHne ux B xonogunbHuke [1,2,3]. Kak M3BECTHO, YTO MpU XpaHEHWUU
CBOKCTBA MNMOOOB M OBOLLEN HEe OCTaeTCHd NMOCTOSHHbIM, @ U3MEHSIOTCA NOoA, BANSHUEM BHELUHUX
(haKkTopoB — U3MEHEeHWe napamMeTpoB BO3QyLLIHOW cpefbl. Kpome TOro, B pesynbrarte pasButue
XUMUYECKNX, BUOXMMNYECKNX N MUKPOBNONOrMYeCcKnx npoLeccoB B Mo4ax U OBOLLAX NPUBOAUT K
BblAESNIEHUIO TENMOBOM 3HEPrnn, rasoB M NapoB BOAbl NPMBOAALLME K U3MEHEHMIO UX CBOMWCTBA
[4,5].

[lna nporHo3npoBaHUs CpOKa XpaHEHUs Mfo4OB W OBOLLEN MpW HU3KOW TemnepaType
HeobXxoAMMO 3HaTb TEPMOAMHAMNYECKOE COCTOSIHWME BOAbI, COAEPXKALLUMECH B 3TUX NPOAYKTaX.

Kak n3BeCcTHO, 4YTO CTeneHb B3aUMOAEWCTBUSA BOAbl C KOMMOHEHTaMW W BIIMSHUSA Ha
CBOMCTBa NMNOOOB M OBOLWEW OMpedensaAlTCs He CTOMbKO codepXaHwem Briaru, CKONbKO ee
TepMoaMHaMMYeCKMM  cocTosiHuem. [loatomMy B Hactosiwee Bpema Anss  0O6bekTUBHON
XapaKTEPUCTUKA TEPMOOMHAMUYECKOE COCTOSHME BOAbl B Nfogax M OBOWAX, MNPeanoXeH
nokasaTesnb akTMBHOCTb BoAbl [6,7,8].

KonuyecTBeHHONW OLEHKOW KayecTBa CBA3M BOAbl B NPOAYKTE MO OTHOLWIEHWU K
OUCTUNNNPOBAHHON BOAE $BMSIETCA aKTMBHOCTb BOAbI, MO KOTOPOWM MOHWMAKT OTHOLUEHUe
napuuansbHoro [asfieHus BOAAHOrO napa Hapg npodyktom P,, K napuuanbHoMy [OaBreHuto
HacbILWEeHHOro BOAAHOroO napa Hag AUCTUNNMpoBaHHOM BOLOW NPy OAHOM N TOW Xe TemnepaTtype:

aw=Pn/P; t=const.

OOHOM M3 OCHOBHbBIX TEPMOAUHAMMYECKUX XapPaKTEPUCTMK OTpaXKarloLlen KONMYECTBEHHYIO
CTOPOHY CBA3M BNarn B matepuanax sBnsetcs aHeprusa ceaswm snarn [9,10,11]. SHepruo cBaAsm
BnarM MOXHO OnpefenuTb Kak ymeHblleHue cBoboaHow aHeprum mb6ca AF npu NOCTOAHHOM
Temnepatype T = const, BblpaxeHHoe 4epe3 paboTy L, KoTopyto HeobxoguMo 3atpaTuTb AN

P
oTpbiBa 1 Monsi Bogbl OT Cyxoro kapkaca matepuana: -AF =L =-RT In P" =-RTIna,

H
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Takum obpasom, ycTaHOBMEHNEe 3aKOHOMEPHOCTU U3MEHEHUSA aKTUBHOCTb BOAbl U 9HEPrns
CBA3W Bnarm B Mpouecce XpaHeHWs nnodoB W OBOLWEW MNpu HU3KOWM TemnepaType Aaet
BO3MOXHOCTb  YNpaBnaTb  TakMMM  npoueccaMmn  kak  (pepmeHTaTMBHasi  aKTUBHOCTb,
MUKpobuonormyeckne n BUOXMMUYECKME NPOLECCHl, WHTEHCMBHOCTb [AblIXaHUA WU W3MEHEeHue
notepu Bnarm. B  pesynbtate 9TOr0  NOSBRSETCA  BO3MOXHOCTb  MPOrHO3MpoBaTb
NPOAOCIMKNTENBHOCTb XpaHEHUS MOAOB U OBOLLEN B XONOAUNbHUKAX.

B paHHOW cTaTbe npuBedeHbl pesynbTaTbl UCCNefoBaHWA akTUMBHOCTU BOAOblI U 3HEeprus
CBSA3M Briarn B Nrogax v OBOLLAX NpU XpaHeHUN.

Matepnanamum wuccnegoBaHuA sBUNUCL A0MOKO, BUHOrpag, kKamycTa WM MOPKOBb,
nprnobpeTeHHble Y KpecTbAHCKNX X03ancTB TOO «AmaHrenbabi» n TOO «DPpyT XONaUHr».

AKTMBHOCTb BOAbl OMpedensnM Cc noMollbio npubopa paspaboTaHHbin npod. A.HO.
KamepbaeBbiMm Ha 6ase MUKPOKOHTposnepHon nnatgopmbl Arduino Uno mn yeTbipex gaTynkoB
Temnepatypbl DS18B20 dpupmbl Dallas Semiconductor.

OHepruun cBA3Kn BNarn paccymTbiBanu no ypaBHEHUIO:

E =-R-T-Ina,
roe, R —rasoBasi NOCTOsIHHAS;
T — TemnepaTtypa;
a, — aKTMBHOCTb BOAbI.

MeToauka uccnenoBaHusi akTUBHOCTU BoAbl B NfioAax U oBowax U OTHOCUTENbLHOM
BJIQXXHOCTU BO3Ayxa

MeTogouka npoBedeHUss 3IKCMepUMEHTa cBogunacb K cregywowemy. Tpu  gatyuka
pacnonaratoT nog yrnom 120° oTHocUTENLHO Apyr Apyra, No NepUMETPY UCCeayeMoro NpoaykKTa,
Ha rnybuHe 100 MM, a 4eTBepTOro Aatynka obmaTtbiBaeT TOHKMM CIIOEM MOKPOW BaTbl, KOTOPbIV
paboTaeT B KayecTBe MOKpOro TtepmomeTpa. 3atem BkntovaeT npubopa. Npu BbipaBHMBaHWUM
nokasaHus gatymka TemnepaTtypbl Npoaykta M TemnepaTypbl MOKPOro TepmomeTpa BKIoYaeT
AOMNOMHUTENBHYIO KHOMNKY M 3anucbiBaeTcs nokasaHusi  aKTMBHOCTU BOAbI Ha
XUOKOKPUCTANMMYEeCKOM NHanKaTope.

Pe3synbTaTtbl M ux ob6cyxaeHue

AKTMBHOCTb BOAbI A6noKa, BUHOrpaaa, kanyCcTbl 1 MOPKOBW Onpeaensanu nepen XxpaHeHnem u
BO BpeMS MX XpaHeHus Yyepes 2-3 OHA B TedeHne 24 CyToK.

B xonogunbHoOM kamepe Takke Obinn M3MepeHbl TemnepaTtypa npoaykta, Temnepatypa
CyXOro M MOKPOro BO3gyxa TepMoMeTpoB. [lokaszaHus Cyxoro M MOKPOro TepMOMeTpoB 6binu
NCNoNb30BaHbl AN TOro YToObl ONpeaennTb OTHOCUTENBHYIO BNAXHOCTb BO34yxa B XONO4MITbHOM
kamepe (puc.l).

PucyHok 1 — QkcneprvMeHTanbHbIN CTeHA A8 XpaHEeHWst NNO40B M OBOLLEN
1 — npoaykT; 2 — faTuMK Ana usmepeHns TemnepaTypbl NPpoaykTa; 3 — gaTyuK Ans M3MepeHus
TeMnepartypbl BI1a>XHOro BO3Ayxa, 4 — 0aTHUK Ona namepeHuna temnepatypbl Cyxoro sosgyxa

PesynbTaTbl UccnegoBaHus akTUBHOCTU BOAblI U 3HEPrnm CBA3W BNaru nnogax M OBOLLaX
nepea xpaHeHnem npmeeneHsbl B Tabnuue 1.

AHanus 3aKOHOMEpPHOCTU U3MEHEHUs TemrnepaTypbl NPOAYKTa U OTHOCUTENBHOW BNaXXHOCTU
BO3dyXxa B KaMepe XpaHeHus nrnodoB M OBOLWLEW MNOKa3blBaeT, YTO OCHOBHblE W3MEHEHWUS
NPOUCXOOAT NepBble YeTbipe CYTKU BpeMeHU XpaHeHnda. Hanpumep, Ha pucyHkax 2 n 3 npueegeHbl
pesynbTaTbl U3MEeHeHUa TeMrnepaTypbl NPOAYKTa N OTHOCUTESbHOW BNaXXHOCTM BO3ayXa B Kamepax
XpaHeHus BuHorpaga copta 'peHn Cmut n mopkosu HaHTckas 4.
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Tabnuua 1 — AKTUBHOCTM BOAbI M SHEPrUsi CBSI3WN Briarv B Niofax v oBoLax

Mccnegyemble cblipbe

| AxTuBHOCTb BOgbl |

OHeprusa cedA3n Bnaru, KIK/Kr

Abnoko
[lonpgeH 0,98 3,514
paH 0,97 4,207
'peHn Cmunt 0,98 3,514
CTapKpmcoH 0,96 5,375
BuHorpag
Taindn po3oBbIN 0,97 4,207
XycenH 0,96 5,375
Pusamat 0.97 4,207
Kanycta
benocHexka 0,96 5,375
lMNopapok 0,98 3,514
Hapexna 0,98 5,375
MopkoBb
ButammnuHas 6 0,97 4,207
Mwup3oun kpacHaa 228 0,98 3,514
HaHTtckas 4 0,97 4,207
LLaHTaHs 2461 0,96 5,375
6 1oo\o
5 - 95 %
L N s
T 0
3 85
3 g
= T
2 80 5
3
1 / 75 &
0 2 4 6 8 10 12 14 16 18 20 22 24
HpO,I[OJ'I)KI/ITeJ'II:HOCTL XpaHC€HHUA, CYTKH

PI/IcyHOK 2 — IameHeHne TemMmnepaTtypbl 1 OTHOCUTENBHOWN BNIAXXHOCTM BO34yXa B Kamepe

PI/IcyHOK 3 — 'ameHeHne TemMmnepaTtypbl 1 OTHOCUTENBHOWN BIAXXHOCTU BO34yXa B Kamepe
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XpaHeHunsa BuHorpaga NpeHn Cmut
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AHanus3 gaHHbIX NPUBEAEHHbIX HAa pucyHkax 1 1 2 nokasblBaeT, YTO NepBble YeTbIpe CyTKU
TemnepaTtypa npoaykra MOHOTOHHO CHwxaeTcs. [locne naTtorm n nocrneayowme CyTKU XpaHeHus
Temnepartypa npoAaykta OCTaeTcsl OTHOCUTENbHO MOCTOSIHHOW. He3HauuTernbHble OTKIOHEHUS
TemnepaTtypbl Npoaykta OOBACHAETCSA OTKIOYEHMEM W BKIOYEHMEM XONOAWUNBHOrO arperaTa
cHabxatoLme XonogoM KaMmepbl XpaHEeHWs.

N3 pucyHkoB 1 1 2 Takke BUOHO, YTO NepBble YeTbIpe CYTKM OTHOCUTENbHAas BNaXHOCTb B
Kamepe XpaHeHUs MOHOTOHHO MOBbIWAETCHA. OTO 0ObACHAETCA Tem, 4YTO Nnocne 3aknagku
NPOAYKTOB B KaMepbl XpaHeHUs MPOUCXOASAT UCNapeHus Brnaru C MoBepxXHOCTU MpodykTa, T.e.
npoucxoddat ycywka. B pesynbTate 9TOro OTHOCUTENbHasd BMAXHOCTb BO3gyxa B Kamepe
XpaHeHnsa nosblwaeTtcd. [locnegywowme CyTKM WX XpaHEHUs OTHOCUTENbHas BMAXHOCTb
N3MEHSIOTCH HE 3HAYUTESTbHO.

PesynbTaTbl nccrnenoBaHnsi akTMBHOCTM BOAbI M 3HEPrMM CBA3W BMRaru B Nrogax v OBoLLax
nokasanu cnegyoLLyto 3aKOHOMEPHOCTb UX U3MeHeHUs. V3-3a NoHMXeHns TemnepaTypbl NONo40B
N OBOLLUEN B nepBble YeTblpe CYTKW, TEPMOAMHAMUYECKUIA MOKasaTenb akTUBHOCTb BOAbl Pe3Ko
nagaet, a 3aTteMm, HECMOTPUS Ha TO, YTO UX TemnepaTtyp OCTaeTcs MOCTOSHHOW, nocregyouime
CYTKN XpaHEHUS MOHOTOHHO CHUXaeTcs.

TepMmoanHaMMYeCcKn nokasaTefNlb 3JHeprns CBA3W Brarm B pesynbTate MHTEHCUMBHOIO
ncnapeHus Bnarm C MNOBEPXHOCTM MOMOLOB W OBOLWEW B NepBble YeTblpe CYTKM pes3ko
YBENMYMBAIOTCS, @ 3aTEM MOHOTOHHO NfaBHO noBbliWakTca. Hanpumep, Ha pucyHkax 4 u 5
npuBedeHbl pesynbTaTbl MCCreAoBaHMS 3aKOHOMEPHOCTM W3MEHEHWS aKTUBHOCTU BOAbl, U
3Heprum cBaA3u Bnarn B abnoke copta 'peHn CMmnT n MopkoBu HaHTckas 4.
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PI/IcyHOK 5 — 'ameHeHnsa akTMBHOCTM BOAbI U SHEPIrnn CeA3nN BJ1arm B MOPKOBU
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AHanu3 gaHHbIX NPUMBEOEHHbIX Ha pUCYHKe 4 U 5 NokasblaeT, YTO B MEpPBbIE YETbIPE CYTKU
XpaHeHnsa sibrfioka akTMBHOCTb BoAbl CHuxaetca Ha 7,1% c¢ 0,98 go 0,91, a nocneaywouwme
nepuoabl XpaHeHus, T.e. 4O OKOHYaHWS CPOKa XpaHeHMs 3TOT NoKasaTenb YMEeHbLUAeTCsl BCEro Ha
1,21%. AHanorn4yHble 3aKOHOMEpPHOCTM HabnaaTCca 1 ANst MOPKOBU. AKTUBHOCTb BOAbl MOPKOBMU
CHmxaeTcsa Ha 5,63% c 0,97 go 0,89, a nocneaywowmne nepnogbl XpaHeHus, T.e. 40 OKOHYaHUS
cpoKa XpaHeHus 3TOT nokasaTternb yMmeHbluaeTcs Bcero Ha 1,11%. PesynbTate notepu Bnaru
NMOBEpPXHOCTU A6MOKa, T.e. B pe3ynbTaTe YCYLKX, 3HEPrMa CBA3W Bnaru B NepBble YeTbipe CyTKu
XpaHeHunsa pesko Bo3pacTtaeT B 3,22 pasa ¢ 3,514 k[x/kr po 11,32 k[xk/kr. D10 nokasartenb Ans
MopkoBu yBenuumaetcs ¢ 4,207 k[x/kr go 14,325 k[x/kr, T.e. 3,40 pasa. B pesynbrare atoro
BHYTPM A6n0Ka M MOPKOBM MPOMCXOAAT nepepacnpeneneHns snaru 1.e. npovcxogar anddysms
Brnarv U3 BHyTPEHHUX CrI0EB K MOBEPXHOCTHOMY CIOK NPOAYKTa.

Takum obpa3om, Ha OCHOBaHMM U3yYEHNA 3aKOHOMEPHOCTU U3MEHEHMNSI aKTUBHOCTM BOAbI, U
9HeprumM CBA3M BnNarM MOXHO caenaTtb BblIBO4 O TOM, 4YTO perynMpoBaHWe TemnepaTypHo-
BNa)XHOCTHbIX MapamMeTpoB KaMep XpPaHEeHUs NnoaoB M OBOLLEN HEOOXOAMMO B TeYeHne nepeble
YyeTblpe CYTKM C MOMEHTA 3aKNafKku UX Ha XpaHeHue.
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CAKTAY KE3IHAE XXEMICTEP MEH K6KOHICTEPAIT' CYAbIH BENCEHAII' MEH
bINFANAbIH SQHEPTUANDBIK BAUNAHbLICbIH 3EPTTEY
A.Y. WwuHrncos, b.M. Xamutoea, C.A. MycaeBa, M.A. Omap, A.[l. [>xamanos

Ocbl makanada cakmay kesiHOe xewmicmep MeH KekeHicmepdiei cyObiH 6ernceHOiei MeH
biFanoblH  3HepausnblK balnaHbICbiH 3epmmey Hemuxersnepi KenmipinzeH. Xemicmep MeH
KeKkeHicmepOi cakmay KamepasnapbiHbIH —memMrepamyparnbiK-biiFanobifblK — napamempriepiH
pemmey onapObl cakmay cemiHeH bacmarn anfawkbl mepm KyH iwiHOe Kaxem ekeHoiei
aHbIKmMarnosbl.

Tytin ce30dep: cyobiH b6ericeHdiniai, binFandbiH 3HepausinblK balinaHbiCbl, Xemicmep MeH
KekeHicmepOi cakmay, memrepamyparsibiK-bliFanobiibiK napamempriep
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INVESTIGATION OF WATER ACTIVITY AND ENERGY OF MOISTURE RELATIONS IN FRUITS
AND VEGETABLES AT THEIR STORAGE
B. Khamitova, A. Shingissov, S. Mussayeva, M. Omar, A. DZhamalov

In this paper, the results of a study of the activity of water and the binding energy of moisture
in fruits and vegetables during their storage are presented. It is established that the regulation of
the temperature-humidity parameters of the storage chambers of fruits and vegetables is
necessary for the first four days from the moment of their storage.

Key words: water activity, moisture binding energy, storage of fruits and vegetables,
temperature and humidity parameters
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A.K.Anukenosa', H.A.Kynepunosa®, C.M.Kyaepuros?, K.C.Ucabekosa®, E.H.CembaeB’
'PrKM «Kasreopeaua» dunuan «ConTycTikreoneans»

’FocypapcTBeHHbIN yHMBepenTeT umenn Llakapuma ropoga Cement

3CubMpcKuii rocyaapCTBEHHbI YHUBEPCUTET re0CMCTEM M TEXHOOrIA

METOOUKA NPUMEHEHUA EAMHOIO rEOUH®OPMALIMOHHOIO
NMPOCTPAHCTBA NPU BbINONTHEHUM TOMOIMPA®O-FrEOAE3UYECKUX
N KAPTOTPA®UYECKUX PABOT B PECIYBJIMKE KA3AXCTAH

AHHOmMmauyusi: B cmambe npedcmasneHa  mMemoduka  MPUMEHEHUSI  e0UHO20
2€0UHEhOPMAaUUOHHO20  MpocmpaHcmea 1pu  8bIMO/IHEHUU  morioepagho-eeode3udecKuxu
Kapmoepachuyeckux pabom. OKpyxarouwiee npocmpaHcmeo, uHgpacmpykmypa HacesieHHbIX
MyHKMO8, pacrofioXXeHUe mex Unu UHbIX 0O6beKmMo8 C meyeHueM epeMeHu rnodeepaaemcs
usmeHeHusaMm. lNoamomy Heobxodumo ripedycmompems akmyanusauyuro 0aHHbIX.

Ecnu eHedpumb memoOuKy rnpumMeHeHUs1 eOUHO20 2e0UHGHOPMAaUUOHHO20 pocmpaHcmaea,
npu amom cobsirodas 3awumy uHgopmauuu (pabomams 8 HecekpemHol cucmeme KoopOuHam,
ycmaHaenueamse aposiu, eecmu ropmarsn UeHmpasnu3o8aHHO), CKOpoCmb U Kayecmeo pabom
ysesiu4qumcsi 8 HECKOJIbKO pa3s. [aHHas memoduka ro3eosium peanusogams MHoa2ue 3adayu, o
Komopbix 2o8opumcsi 8 eocydapcmeeHHoUl npozpamme«Liughposoli KazaxcmaHy, paspaboTaHHON
Ha ocHoBe [Nocnanua lMNpeangeHtaPecnybnunkn KasaxctaH «TpeTba MoaepHusauus KasaxctaHa:
rnobanbHas KOHKypeHTocnocobHocTby» oT 31 aHBapsa 2017 r.

Knroyeeblie cnoea: wmemoduka, 3/NIEKMPOHHas  Kapma,  2e0UuHOopMaUUOHHOe
npocmpaHcmeo, kapmogzpadghusi, 2e00e3usi, MOOepHU3ayusl.

CoBpemeHHbIi  KazaxctaH — 93TOHe3aBWCUMas, AeMoKpaTuyeckas, nporpeccuBHas,
ycTpemneHHasa B Oygyuwiee ctpaHa. OCHOBOM MpoOLBETaHMs KasdaxCTaHckoro obliecTBa sBndeTcs
CTabMNbHbIA POCT 3KOHOMWKM CTPaHbl, MONMTUYECKas CTabUNbHOCTb, MUPOBOE NPU3HaHKE.

Cenyac XXI Bek — BEK HOBbIX TeXHOMOrMn.Kaxapin rpaxxgaHuH, ABnssiCb NaTpuoToM CBOEN
PoawuHbl, cTapaeTca BHECTU MakCUMaribHbIN BKNaa B pa3BuUTUE CTpaHbl, TEM CaMbiM CTaTb ONOPOW
MOJT040ro rocygapcrtea. ExxeHEBHO HalLM COOTEYECTBEHHMKW Luar 3a LaroM uayT K CBOEW Lienwu,
COBepLUas OTKPbITUSA B HAayKe, TEXHUKE, MeanumHe, KynbType, UICTOpUX, SKOHOMUKE U T.4. IMeHHO
OT Hac — oT Hapoaa KasaxcTtaHa 3aBucut byayuiee rocygapcraa.

B GnmkHemM wn panbHem 3apybexbe BHegpeHa W aKTMBHO MNPUMEHSIETCS TeXHOmorus
€0QVHOro reoMHOPMaLMOHHOIO MpocTpaHcTBa. [aHHaa TexHomnorus no3BONUT coyeTatb W
o6beanHATb [aHHble  WH(OPMALMOHHBbIX PEeCcypCOB rOCYAapCTBEHHbIX OpPraHoB W WUHbIX
opraHm3auun.

MeTogmka NpMMeEHeHUs eANHOro reonHOPMaLMOHHOIO NPOCTPaHCTBACNOCOOCTBYET:

— MOBbILLIEHNIO CKOPOCTU M KayecTBa ynpaBrieHUs rocyaapCTBEHHbIX OPraHoB;

- pasBUTUIO FrEOMHAOPMALMOHHBLIX TEXHOMOMIN B CTPAHE;

- OPMUPOBAHNIO N PA3BUTUIO MHPOPMALIMOHHON H6a3bl NPOCTPAHCTBEHHbIX AAHHbIX;

— co3gaHuio  eauHon 6Gasbl  AaHHbIX  FOCYyJapCTBEHHONO  reofes3nvyeckoro U BbICOTHOrO
obocHoBaHuS;

- obecneynTb 3KOHOMUIO CPEACTB roCyAapCTBEHHOrO U MECTHOrO BoaXeTa;

ISSN 1607-2774 Cewmeit kanacoinbiH [IokapiM aThiHIAFBI MEMJICKETTIK YHUBEpCHUTETIHIH Xabapubichl Ne 2(82)2018 76



— ©Bopbbe ¢ Koppynuuen, 3a cyeT Npo3pavyHOCTM obecneveHnst 4oCTyna rpaxgaH K ntHdopmMaumm;

— MOBbLIWEHMIO KadecTBa 3HaHMM yyawuxca wkon u  BY3oB u4epes wucnonb3oBaHue
WHHOBALUMOHHbIX TEXHOSOM B cucteme obpasoBaHus;

— MPUMEHEHNIO B BOEHHbIX CTPYKTYypax rocyfapcTaa;
— MOHUTOPWHIY 3KONormyeckon 6e3onacHOCTU CTpaHbl 1 ap.

EovHoe reomHdopmaunoHHOE NPOCTPaHCTBO MpeAcTaBnseT cobon uudpoByH KapTy
(mnaH) ¢ MHOXECTBOM MH(POPMALMOHHLIX CNoes. TOT UM MHOW MH(OPMALMOHHBLIN CrOW HeceT B
cebe faHHble KaK O CEMAHTMYECKMX, TaK U O METPUYECKNX XapakTepncTukax obvekta [1].

[ TR
£ _NYENUYHAA KAQACTPOBASA KAPTA__! 4]
310 eldEgl ||

2 | - OBweaocTynHbie KagacTpossie caepeHua

L0 D OBbEKTbI KENUTANBHOMC 100%

= cTpouTenscTea
U La

a4 D 3eMentcHble yUacTKH 100%
315 b | = EOMHWUBI KALACTPOBOrO AENEHHA 100%

v ! TeppWUTOpMansHbIe 30HBI 100%
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» = rpannusi
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[] Cxemer pacnonomerng semensHbix 1005
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| ~ flononHuTensHbIE cBEeAEHNS
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===

_ = |
— i
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PucyHok 1 — O6pasey, nybnmyHom KagacTpoBOW KapTbl, NPMMEHEHNE METOANKM €4MHOTO
reovHopMaLnoHHOro npocTpaHcTea B Poccuickon degepauunm

Lenbio MeToAMKM NPUMEHEHUS €ONHOro reoMHOPMALNOHHOIO MPOCTPaHCTBa Mpu
BbINOSIHEHMM Tonorpado-reocaesnyecknx n Kaptorpaduyeckux paboT aBnaeTcs yaoBneTBopeHve
3KOHOMMYECKMX U reodesndecknx Hyxg B uHdopmauun o Tepputopun. WHdopmauuio o
reonpoCTPaHCTBE HECET 2e0UHhopMayus N ABSETCS OOBEKTOM OeATENbHOCTU NPy NMPUMEHEHUN
METOANKN €ANHOro reonHdOopMaLNOHHOrO NPoCcTpaHcTBea [2].

UudgpoBble  Tonorpaduyeckne  kKapTbl  CO3JalOTCA  MNOCPEACTBOM  COBPEMEHHbIX
reonHdopmaLmoHHbix cuctem (MC), cpencteana cbopa, xpaHeHus, 0bpaboTkn, MOAENUPOBaHUS,
aHanusa, Bu3yanu3auun gaHHbIX.

CyTb npouecca MeTOOUKM NPUMEHEHUS €OUHOr0 reouH(OPMAaLMOHHOIO NPOCTPaHCTBa
3aknoyaetcs B cbope, nonyyvyeHuu, npeodbpasoBaHUM U MHTerpauuum reovHdopmauum,
MOZENUPOBaHNN reonpocTpaHCTBa, NPOCTPaHCTBEHHOM aHanuse, npeobpasoBaHnm
reonpocTpaHCcTBa, NPegoCTaBNeHNM pesynbTaToB No 3anpocam Nofnb3oBaTenen.

Takum 06pa3oM, Ha OCHOBAHMM BbILLEN3IIOXKEHHOIO LieNbio HacTodAwen paboTel sBNseTca
paspaboTka METOAMKM MPUMEHEHNA €OUHOI0 reOUH(OPMALMOHHOIO MPOCTpaHCTBa Mpu
BbINOSIHEHMM TONOrpado-reofe3nyecknx n kaptorpadgpuyecknx pabot B Pecnybnuke KasaxcraH.

MeToaunka BbIiNonHeHUsA

B uenax addektMBHOrO BHeApeHWUss LaHHOW METOAMKM HeobxooumMo MpUMEHEHne
COBpEMEHHOro obopyaoBaHus, NporpaMMHOro obecrneyeHns, CnyTHUKOBBIX U MHAOPMAaLMOHHbIX
TEXHONOINMN.

OcHoBon pgns wHTerpaumm, cbopa, cucTtemaTudauuun, Bu3yanusauumn KHopMauun,
co3faHusa UMGPOBLIX KapT M MHbIX paboT pekoMeHOYyeTCsi MPUHATb MporpamMMHble MPOAYKTbI
cemelrictBa ArcGIS.

Heobxoanmo paspaboTaTb TEXHUYECKMI NPOEKT, B KOTOPOM OyaeT HaxoaAUTbCA OCHOBHAas
NMHOPMaLMs Mo BbINOMHEHUIO MNOCTaBMNEHHbIX 3a4a4: UCTOYHUK, CoaepKalLniA UCXOAHbIE JaHHbIe,
reornpocTpaHCTBeHHas WHpopMaumsa o6 06bekTe uccnegoBaHUs, CMeTa, CPOKU  BbIMOSHEHUS
paboT.

Okpy»atoLee NpOCTPaHCTBO, UH(PPaACTPYKTypa HaceneHHbIX MyHKTOB, pacrnonoXeHne Tex
NN UHbIX OBBEKTOB C TEYEHNEM BPEMEHM noasepraeTcs n3aMmeHeHnsM. B aTon cBa3m Heobxoammo
npegycMoTpeTb akTyanuaauuio AaHHbIX [3].
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B naHHOM mMeToOuKe paccmaTpuBaeTCs 2 BapMaHTa peLleHmust:

l'eomopTan HTML-agpec
ArcGIS Geoportal Extension ArcMap — ArcWeb Services

PucyHok 2 — BapuaHTbl pelueHus akTyanusauum gaHHbIX Ha cepBepe

B nepsom cnyyae, Kaxxgomy 103epy yCTaHaBNMBaKTCA poneBble PyHKLMM:

— aAMUHUCTPATOPY — HasHayaTb ponu, perynuposaTb paboTy noptana v ogobpATb unu
npuocTaHaBNMBaTb NCMNONb30BaHME NPEANOXKEHHbIXK PerMcTpauumn gaHHbIX;

— NOCTaBLMKAM [aHHbIX — PerncTtpmpoBaTb COOCTBEHHbIE PeCcypCbl MPOCTPAHCTBEHHOM
MHdOpMaLMK Ha reonopTane;

— nonb3oBaTensM — OCyLWeCcTBNATb MOUCK HeOoBXOAMMbIX pPecypcoB, MpoOCMaTpuBaTbhb
pecypcbl U paboTaTb C 4OCTYNHBLIMU MPOCTPAHCTBEHHBIMWU AAHHLIMM.

BBog meTagaHHbIX Ha reonopTan npeactaensieTr cobon cTaHAapTHbI WAabGMoH, 4To
MO3BOSIUT MOCTaBLUMKY AAHHbIX YNPOCTUTb 3afady U COKOHOMUTbL Bpems. [Janee, agMuHucTpaTop
yaaneHHo BepuduumnpyeT npeasiokeHHble MNOCTaBLUMKOM WHOpMauMio M AaHHble. B cnyyae
opobpeHue, Nnonb3oBaTesb, MMEILWLMIA OCTYN K PECYPCY MOXET 03HAKOMUTBLCA C ONy6nMKOBaHHOM
Ha reonopTarne nHhpopmaumnen.

Bo BTOpOM cnyyae B 3aBUCMMOCTM OT TeMaTuMKM CO30aBaemMoro  eauHoro
reoMHOpPMaLNOHHOrO MNPOCTPAHCTBA, OpraHM3oBaTb COOpP W cucTeMaTU3aumilo  akTyarbHbIX
OaHHbIXxB dopmaTte wenn-dannos (.shp). B Hawem cnyyae, npenniaraeMm paccMOTPETb BapuaHT
CO3[aHusa €duMHOro reonpoCTpaHCTBa rOCYy4AapPCTBEHHOINO reofe3nyeckoro O6O0CHOBaHUA Ha
npeanpuaTUN.

OcyLLeCcTBMTb MHTErpaumio NOMyYEeHHbIX AaHHbIX B reoMH(OpMauMOHHOE MNporpaMMHoe
obecneyeHne ArcMap, yCTaHOBWUTb CUCTEMY KOOPAWHAT, CrpynnuMpoBaTb OOBLEKTbI, AOMOMHUTb
aTpnbyTnBHYyt0 unHGopmauuio. [MpeaBaputenbHo co3gaB HTML-agpec, BbIrpy3anTb KapTy Ha
nopran.

Penaxkrop MeTagaHHbIX

Mowe

Nposepune | COXpaHMTL Kak NEpHOBMY Coxpaumms

* NUDN B 7 DB FOMEYONN TR IATENONNE O

= Ofwan uHdpopmauua

Yaukanssesdt uaeHTuduxaTop [

Haseanue pecypear |

Tun pecypea: |
Onucanme =

Hama nybnuxaus: [

< MoapoHan uHpopMaumua

Conepxanme pecypca =

Haanauenue pecypca |

=

Abbpeswarypa: |

Crarye pocypea: [ =

PVICyHOK 3 - CTpaHI/ILl,a reonopTtalia ond sBeaeHnda MmetTagaHHbIX

I'IpV| akTyanumsaumn mMeTafaHHbIX, I/IH(*)OpMaLI,I/IFI AN N3MEeHEHUN HanpaelideTcd B Ty
opraHmn3auuio, B KOTOpOI?I HenocpeacTtBeHHO co3aBaliaCb KapTa.
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Bcem un3BecTHO, npexge 4Yem MpUCTYNUTb K BbINOMHEHMIO Tonorpado-reoge3nyeckmx
paboT, He06X0ANMO BbIMOSTHUTL NPUBA3KY K MYHKTAM reofgesnyeckon onopHom cetu. MNpexae yem
reogesncty BblexaTb Ha OObekT, opraHuMsauus BbINOSHAET 3anpocbl B HaUWMOHAaNbHbIN
KapTorpacuyeckmin (ooHA € Lernbio NoMy4YeHUs Katanoros, cogepXxalimx AaHHble O reoge3nyeckmx
nyHkTax. [aHHbli npouecc, B cpegHeM 3aHMmaeT oT 3-X 4o 5-Tu gHen, T.e.npuBOoAUT K
(PMHAHCOBOMY YObITKY.

o x ﬁl{f‘z‘&w.: J«\ 59 Vi
PucyHok 4 — Beog aTpubyTtreHON nHdopmaumm B N0 Arcl\?l'gﬁm

Ecnu BHegpuTb MeETOAMKY NPUMEHEHUSI eOMHOro reoMHOPMaLMOHHONO MNPOCTPAHCTBA,
npu aTom cobnogas 3awuty uHgopmaumm (paboTaTb B HECEKPETHOW CUCTEME KOoopAuHar,
yCTaHaBnmBaTb Maponu, BeCTUM MopTan LeHTpPanu3oBaHHO), CKOPOCTb W KayecTBO paboT
YBENUYUTCHA B HECKOIbKO pas.

[aHHbIn cnocob 6ornee npocT B peanu3aunn n 6e3onaceH B nnaHe 3allnTbl MHpopMaLUn.
B pesynbTtate, rotoBbI KapTorpadu4eckmin NpoayKT COOTBETCTBYET BCEM TpeboBaHMSM U HOpMaM
COBPEMEHHOCTMW.

= S

PucyHok 5 — O6pasel, umdpoBoro Tonorpagumyeckoro nnaHa, umnoptupyemoro Ha HTML-agpec

3akntoyeHue

Takum o6pas3om, MeToauka NPUMEHEHWUs e4MHOr0 reoMH(OPMALMOHHOIO MPOCTPaHCTBA
npy BbINOMHEHUN Tonorpado-reoae3nyecknx Kn Kaprtorpaduyecknx paboT, MoNoXUTENBHO
CkaxeTcsaHa 3ddEKTUBHOCTU MNPOU3BOACTBA TOMorpado-reogesndecknx n Kaptorpadpuieckmx
pabot. [lo3BONMT 4YaCcTMYHO peanu3oBaTb 3afdayn rocygapcTBeHHoW nporpammbl «Lindposon
KasaxcTtaH», paspaboTtaHHom Ha ocHoBe [locnaHus lMpesngeHTaPecnybnukn Kasaxctan «TpeTbs
MoaepHu3auns KasaxcraHa: rnobanbHas KOHKypeHTOCnocobHOoCTby» oT 31 aHBapsa 2017 .
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KA3AXCTAH PECNYBJIMKACbIHOAF bl TONOMPA®UANDBIK-TEOOE3UATIK XXOHE
KAPTOMPA®UANDIK XX¥MbICTAP XYPTI3Y KE3IHAEI BIPbIHFAA FTEOAKMAPATTbIK
KEHICTIFHIH KONAAHY SOICTEMECI
A X.AnukeHoBa, H.A.KyaepuHoBa, C.M.KyaepuHos, K.C.Mcabekosa, E.H.CembaeB

Makanada mornoepaghusinibik-2e00e3UsifibIK XOHE KapmozpagusifibiK XyMbicmap Xypaizy
KesiHOeai bipbiHFall seoaKnapammblK KeHicmiciHiH KondaHy adicmemeci ycbiHbiniFaH. KopwaraH
KeHicmik, endiMe keHOepdiH UHPaKypbIbiMbl, 632€ 06beKminepiHiH opHanacyb! yakbim emkKeH
caliblH e32epicmepee yuwbipatidbl. CoHObikmaH 0epekmepdi 63ekmeHAipydi Kapacmabipy Kaxkem.

Eeep aknapammbi KoprayObl cakmal ombipbirn (Kyrusi emec KoopOuHammap XxylteciHoe
XymbIC icmey, naponbdep oOpHamy, rnopmarsndel opmarnbiKmaHObIpbin Xypeidy), ObipbiHral
eeoaknapam KeHicmiaiH kKosdaHy o0icmeMecCiH €Hei3ce, XYMbIC carnacbiMeH XblridamOobifbl
bipHewe ece apmadkl. YcbiHbiriFaH adicmeme, memnekem bacuwbicbi H.HaszapbaeembiH 2017
Xblnfbl 31 KaHmap KasakcmaH xarnKbiHa«KazakcmaHHbIH YWIiHWI XaHFbIpybl: xahaHObIK 6acekeze
Kabinemminik» ammbl XondaybiHez2i3iHOe oa3iprieH2eH,«CaHObIK Ka3akcmaH» Memiekemmik
bardapnamacbiHOa almbiiambiH KerimeaeH MiHoemmepodi xy3eze acbipyra MyMKiHOIK 6epedi.

TyliH ce30ep: odicmeme, 3/1eKMPOHObI Kapma, aeoaknapammblk  KeHicmik,
Kapmoepacgbusi, 2e00e3usi, XaHFbIipmy.

METHODOLOGY OF USING UNIFORM GEOINFORMATION SPACE AT THE
IMPLEMENTATION OF LAND-SURVEYING AND CARTOGRAPHIC WORKS IN THE
REPUBLIC OF KAZAKHSTAN
A. Alikhanova, N. Kuderinova, S. Kuderinov, K. Isabekova, E. Sembayev

Methodology of using uniform geoinformation space that implementsland-
surveyingandcartographic works is presented in the article.The surrounding space, the
infrastructure of settlements, the location of certain objects is changed over time.Therefore, it is
necessary to provide the updating of data.

If you implement the methodology of using uniform geoinformation space, while respecting
the protection of information (work in a non-secret coordinate system, set passwords, maintain a
portal centrally), the speed and quality of work will increase several times.
Thepresentedmethodologywill allow to realize various tasks which are mentioned in the state
program "Digital Kazakhstan",developed on The President of Kazakhstan Nursultan Nazarbayev’s
Address «Third Modernization of Kazakhstan: Global Competitiveness» to the Nation of
Kazakhstan ofJanuary 31, 2017.

Key words:methodology, electronic map, geoinformation space, cartography, geodesy,
modernization
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B.M. CapkeHoB, A.U. [leMbsiHEHKO
ocynapcTBeHHbIN yHUBepcuTeT nmenun LLlakapmuma ropoga Cemein

BECMNMPOBOAHAA UHTEPAKTUBHAA CUCTEMA MOHUTOPUHTIA

AHHOmMauyusi: B cmambe paccmampuearomcsi 80MpocChl, Ce8s3aHHble C pa3pabomkol
cucmembl MOHUMOPUH2a, OCHOBaHHOU Ha rnepedadve uHgbopmauuu rno 6ecripo8oOHbIM KaHasiam
obpamHou cessu. NpumeHeHue 6ecrpo8OOHbIX KaHa/lo8 Ce8s3u 03eosisiem paccMmampueams U
ucrnosib308ame CMPYKMYypPHbIE CXeMbl C853U, npuMeHsieMmblie 8 |T — mexHonoausix. PaccmompeHsbi
80r1POChI MOCMPOEHUS CMPYKMYypPbl UHMEePakmMueHbIX cucmem OUuCmaHUUOHHO20 MOHUMOPUHaa,
paspabomku ripoepammMHo20 obecriedeHusi, obecriedusarowie2o pabomy ecex cocmaeHbix Yacmeu
cucmemMbl MOHUMOPUH2a, a makxe pospaMMHO — arnapamHol peanu3ayuu 6ecripogodHOU
cucmemMbl MOHUMOpUHaa. CgopmynuposaHbl OCHOBHbIe mMpebosaHusi K cmpykmype u cocmasy
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annapammHo20 U rnpospaMMHO20 obecrieqyeHus], a makxe K ¢hbyHKUUSIM cucmeMbl MOHUMOpUHaa. B
Kadyecmee ripumepa rnpakmuyYeckou peanusayuu 6ecripogolOHOU UHMEePaKkmueHoU cucmembl
MOHUMOPUH2a C [pUMeHeHUeM paduompaHcueepo8 Ol oOp2aHu3ayuu KaHaoe C€es3u
paccmompeH nunomHbilt obpaseu, cocmosawuli u3 MoOyris npuemMa UHghopMayuu U COMNPsiKeHUs ¢
KomMribromepom u MoOlyrsi cbopa u 0bpabomku UHopMauuU 0 COCMOsIHUU 0bbexkma.

Knroyeenle cnoga: MOHUMOPUHe, MOy b, cucmema, KaHasn ces3u, becripoeodHOU KaHasl
cesi3u, yrpasneHue

CuctemMbl MOHUTOPUHra HaxogAT LUMPOKOE MNPUMEHEHME B pasnuyHbIX obracTtax
AEeATEeNbHOCTN YyenoBeka. TpaauUMOHHO OHM LUMPOKO MNPUMEHSAIOTCA B CUCTEMaXx ynpaBreHus, B
KOTOPbIX OHW MCMONb3YTCA WU KakK COCTaBHas 4YacTb CUCTEMbI, WM Kak CamMOCTOATENbHas
cuUcTeMa, pellaroLas KOHKpeTHble 3agayu ynpasneHus. [pun aTom o6nacTb NpUMEHEHUS CUCTEM
MOHWUTOPVHra BnuseT onpegensiowmmMm obpasom Ha popmupoBaHMe cocTaBa ee annapaTHOro,
NPOrpaMMHOro 1 anropuTMmmyeckoro obecneyeHus. Takum o6pa3oMm, KOHKPETHOe MCMOfHeHue
CUCTEMbl 3aBUCUT Kak OT 06nactM ee MnpuMMEHEHUs, Tak W OT pPas3BUTUS TEXHWYECKOrO,
NpOrpaMMHOro 1 anropuTMMYECKoro obecneveHus.

CoBpeMeHHble TEXHMYECKMEe cpefcTBa MO3BOMSHOT BbIMNOMHATbL CUCTEMbI MOHUTOPWUHra B
pasnMyHbIX UCMOMHEHMAX, B TOM 4YuUCIie U B aBTOHOMHbIX MEPEHOCHbIX BapuaHTax. [locTtpoeHne
CUCTEM MOHUTOPMHra Ha OCHOBE MMUKPOMPOLLECCOPHbIX U MUKPOKOHTPOMMEPHbLIX CPeacTB Aenaet
NX NnepeHacTpamBaemMbiM/ 1 MPUroaHbIMW NS pELLEHNsT LUMPOKOro Kpyra 3agad 6e3 nepectpoeHns
CTPYKTYpbl annapaTtHoM 4actu. AHanu3 nokasan, 4to 6ecnpoBofHble CUCTEMblI MOHUTOPUHra
LUMPOKO MpuMeHstoTcs B ynpaeneHun UT cuctemamm [1], obecneveHnn 6ecnpoBogHbIX CUCTEM
KOHTpONsA nepefadn 3Byka [2], B Ka4eCTBe CUCTEM MOHUTOPMHIa TEXHONOMMYECKNX NapameTpos [3,
4], B MeguumHe [5] a Takke B pasnuyHbIX CUCTEMAax onpoca 1 ronocosaHus [6].

Ha ocHoBe aHanusa TpeboBaHUN K QUCTAHLUMOHHOW MHTEPAKTMBHOW CUCTEME MOHUTOPUHIa
ObINn chopMynMpoBaHbl OCHOBHbIE TpeboBaHMs K NporpaMMHo-annapaTHOMy obecneyeHnto Takomn
cuctembl. Cuctema [UCTAHLMOHHOIO WMHTEPaKTMBHOrO MOHUTOPUHra dopmMupyeTcsa M3 OBYX
COCTaBHbIX YacTel, ofHa M3 KOTOPbIX pasmellaeTcs Ha obbekTax noanexawimMx KOHTPOm, a
BTOpas Ha nyHkte cbopa u obpaboTtkn mHPopmauun. Mexay COCTaBHbIMW HacTSIMU CUCTEMBI
MOHUTOpPUHra dopmMunpyeTcsa ©OecnpoBOAHOM KaHan CBA3W, Heobxogumbld ana  obmeHa
MHdopMaLumen.

TexHnyeckas YacTb CUCTEMbI MOHUTOPUHIa BKNtoYaeT B cebs:

— mopaynu cbopa n 06paboTkn MHpopmaumm 0 COCTOAHUN 06 bEKTa MOHUTOPWUHIA;
— Moaynb hopMmmnpoBaHns 6ecrnpoBOAHOro KaHana cBA3u;
— MoAynb npuema MHAOPMALNMN N CONPSPKEHNSA C KOMMbIOTEPOM.
TexHn4eckas 4acTb CUCTEMbI MOHUTOPUHIa A0SKHA:
— obecneymBaTb peructpaumio mogynen cbopa n obpaboTkm MHdOpMaUMM O COCTOSHUM
obbekTa B CUCTEME MOHUTOPUHTa;
— OCYyLIeCTBNATb YCTaHOBMEHWe W nogaepxaHne OGecnpoBOAHONO KaHamna CBA3WM Mexay

MOLYNSAMWN CUCTEMbI MOHUTOPUHTA;

—  OCYLLEeCTBNATb BM3yanv3auuio BbINOIHAEMbIX Onepauui.
MporpammHoe obecneyeHne cucTemMbl MOHUTOPUHIA AOMKHO obecneynBaTsb:

—  BbINOMHEHMSA anropuTMa paboTbl BCEMU MOAYNSIMU CUCTEMbI;

— ynpaeneHue paboton 6ecnpoBOAHOrO KaHana CBA3MW;

— BM3yanusauuio pesynbtatoB paboTbl CUCTEMbI MOHUTOPUHIA;

— paboTty c 6aszamu gaHHbIX.

B kauyecTBe TexHMYECKOW peanusaumm annapaTtHOM 4YacTu CcuUCTeMbl ©ecnpoBOAHOrO
MOHUTOPUWHra paccMmaTpuBanncb BapuaHTbl UCMOMb30BaHNA MUKPOKOHTPOMMEPOB pasHbix omvpM, B
yacTtHocTn, Microchip n Atmel, kak umetrowmux cpegbl nporpammupoBaHust (IDE) n HaGopbl
BMBIMOTEK M rOTOBLIX NPOrpaMMHbIX peweHnin. [na opraHmsaumm 6ecnpoBOAHbIX KaHANoB CBA3U
paccmaTpuanucb mogynu Wi-Fi ESP 8266 n nRF24L01 [7-10].

Ha pucyHke 1 npuBegeHa npegnaraemas CTpyktypa 6ecnpoBOfHON MHTEPAKTUBHON
CUCTEMbl MOHUTOPWHra.
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PucyHok 1 — CTpykTypa 6ecrnpoBogHON MHTEPAKTUBHOW CUCTEMbI MOHUTOPUHIA

CTpykTypa annapaTHOM 4acTW CUCTEMbl MHTEPAKTUBHOIO AUCTAHUMOHHOTO MOHMUTOPWHra
(pnc. 1) cocToUT U3 MOZYNSA COMPSXKEHMS C KOMMbIOTEPOM U 0OpaboTKM CUrHamnoB M moaynen
cbopa un o06paboTkm uWHGPOPMaAUMM O COCTOSHUMM ObObekTa. HAgpoM MoAynen HABnsaTCH
MUKpPOKOHTponnepbl ATMega 8, KoTopble obecneymBaloT BbINOMIHEHWE aNrOPUTMUYECKON YacTu
paboTbl CUCTEMBI, peanunaytoT NPOTOKON YNpaBreHns TPaHCMBEPOM U OCYLLIECTBIAIOT ynpaBrneHve
cbopom wn obpaboTkon wHpopmaumm nepudepniiHbix Moaynen ob6bekToB. CBA3b  Mexay
MOAYISIMW OpraHn3oBaHa no paguokaHarny, peann3oBaHHomy Ha 6ase TpaHcmBepoB NRF24L01.

Ona otnagkm anroputma paboTbl 6ecnpoBOAHON MHTEPAKTUBHOM CUCTEMbI MOHUTOPWUHra
Obinn paspaboTaHbl NUNOTHble 06pasubl Mogynen npuema MHGPOPMaLUN U COMPSKEHUST C
KoMnbloTepom (puc. 2) n cbopa n o6paboTkm MHpopmaumm o cocTosHuM obbekTa (puc. 3).

PucyHok 3 — Moaynb cbopa 1 06paboTkv MHopMaLmm 0 COCTOSHUM obbekTa

AnroputMm paboTbl 6ecnpoBOgHON WHTEPAKTUBHOW CUCTEMbI MOHUTOPWHra BKMOYaEeT B
cebs Tpu pexmma paboTbl: peXum OXuaaHus, PEXUM Hayana onpoca U PexuMm 3aBepLUeHUS
onpoca. B pexume oxmgaHuma mogynu cbopa n obpaboTkm nHpopmMauumnm O COCTOSAHUN oObekTa
HaxoOATcA B 3HeprocbeperawoliemM pexunme, U oxugaTb KOMaHAbl Hadana onpoca OT Mogyns
npyema uHdOpMauum MU COMPsSKEHUss C KoMnbkoTepoM. [locne nonyveHus komaHabl Hadvana
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onpoca mogynun cbopa n obpaboTkm MHopmaLmmn o COCTOAHNN OObEKTA NEPEXOaAT B aKTUBHbLIN
pexuMm paboTbl 1 npou3BogaT cbop n obpaboTky MHGopmaumMm O cocTosiHuM obbekTta. [Nocne
KOMaHAbl 3aBEPLUEHNSA OMpoca Kaxabl MOAynb nepefaeTt cobpaHHy MHOPMaUUIo Ha MOAyIb
npyemMa WHOpMaumMM W COMPsSHKEHWUS C KOMMNbIOTEPOM LS nocneaywowen obpaboTkm Ha
KOMMbloTepe.

MporpammHoe obGecneyeHne KOMMbHOTEPA ynpaBnseT mogynamu cbopa m obpaboTkm
MHOpMaLUMM O COCTOSIHUM OObEKTa, Mocbiflas KOMaHAbl Ha Moaynb npuema uHdgopmaumm u
COMPSPKEHNA C KOMMLIOTEPOM Yepe3 uHTepdenc nocnenoBaTenbHON nepefadn AaHHbiX. B
nporpaMMHOM obecrnevyeHMn KOMMbloTepa TakKe peann3oBaHa BO3MOXHOCTb WAeHTUdMKauum
moaynen cbopa n 06paboTkM MHOpMaLMM O COCTOSIHUM OObekTa, hopMMpOBaHUS CTaTUCTUKK
nony4YeHHon uHdopmaumm OT onpalumMBaemblx Moaynen cbopa m o6paboTkm mHpopmMauumn o
cocTosiHuM obbekTa M 0Gasa AaHHbIX NapamMeTpoB 0ObekTa, C BO3MOXHOCTb AobGaBneHus,
pedakTMpoBaHMA 1 yaaneHnsa 3HadeHuin napameTpoB.

MporpammHoe obecneyeHne KoMnbloTepa pa3pabaTbiBanocb Ha A3blke
nporpaMmMmmnpoBaHust Java. B kauyecTBe 6asbl gaHHbIX Gbina BbibpaHa H2 B embedded-pexume.
Onsa front-end pa3paboTkm ncnonb3oBanacb nnatgopma JavaFX, nossondwwas cosgaaTtb RIA-
npunoxenus (Rich Internet Application) n nosnumonnpyemas Oracle kak 3ameHa 6ubnunotekn ans
co3gaHus rpadmyeckoro nHTepdenca Swing.

Ona ynpaeneHus TpaHcuBepoM NRF24L01 ncnonb3oBaHa 6ubnuoteka Arduino MIRF. B
CBSA3N C 3TUM ANSA HanuMcaHus NPorpamMmbl Af5 MUKPOKOHTponnepoB OGbina ucnonb3oBaHa IDE
Arduino, cobpaHa cxema Aana 3arpy3ku bootloadera Arduino “  BHYTPUCXEMHOrO
nporpammmnpoBaHus MK ¢ npumeHeHnem nnatel Arduino UNO B kadecTBe nporpammaTtopa.

OQHMM M3 WMHHOBALUMOHHLIX pellueHuin npu paspaboTke 6ecnpoBOAHON MHTEPaKTUBHOM
CUCTEMbl MOHWUTOPMHra SIBNSIETCS AanbHeunwasi peanu3auns BO3MOXHOCTM MacluTabupoBaHust
cuctemMbl Ha nnatdopme KoHuenuun BYOD. [Onsi obecneveHnsi BO3MOXHOCTU MOOKITHOYEHUS
MOOBUIbHBIX YCTPOWUCTB K MOAYMI0 npuemMa UHGOopMaumm U CONPSKEHUS C  KOMMbITEPOM
Heobxoaumo nogkmounTb  Wi-fi Mogynb u pgopabotate nporpaMmmHoe obecneyeHue nog
onepaumoHHyto cuctembl Android.
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CbIMCbI3 UHTEPAKTUBTI MOHUTOPUHI XXYUECI
B. M. CapkeHos, A. . [lembsiHeHKO

byn makanada batinaHbicmbl MOHUMOPUHE2 XyUeciH a3iprieyoi, HeaiddernzeH aknapam 6epy
bolibiHWa CbIMCbI3 apHanap apkbifibl Kepi balinaHbic. KorndaHy cbiMcbi3 balinaHbiC apHasiapbiH
Kapayra MymKiHOIK 6epedi xeHe nalidanaHyra, KypbiibIMObIK cynbanapbl, KondaHbinambiH IT —
mexHonoausinap. Mecenenepi KypbinbiMbIH KypyOblH UHmMepakmuemi Xylenepdi KawbIiKmbIKmaH
MOHUMOpUH2 83ipney, 6ardapnamarnblK Kammamacbi3a emyqdi Kammamachi3a ememiH 6apribiK
Kypamoac bernikmepiH MOHUMOPUHe XyUeciH, coHOali-ak annapammebiK — 6ardapramarbiK Xy3eae
acbipy CbIMCbI3 XyleciH MOHUMOpPUHe. TyxbipbiMOarnFaH KolblnambiH Heaisei marnanmap
KYpbIfibiMbl MEH KypaMbl arnrnapammbik XoHe bardapriamaribliK KaMmamacbi3 emy, coHOal-ak
yHKyusnapbl MOHUMOPUHE Xyleci. Mbican pemiHOe npakmukarsblK ICKe acbipy CbIMCbI3
UHmMepakmusmi MOHUMOPUHe XyleciH KondaHa oOmbipbirl, paduompaHcusepos balinaHbic
apHanapbiH YylbiMOacmelpy YWiH Kapasndbl nuaommslK ynzici mypambiH MoQyrb aknapammbsl
Kabbinday >oHe XaHacy KOMIbomep XoeHe MOoOyrnb aknapammaplibl XuHay, 6HOEy XoHe
0bbeKkmiHiH xal-KyUi myparbl.

TyliH ce3dep. MoOHUMOPUH2, MOOyrnb Xyleci, balinaHbIC apHackl, CbIMCbI3 balinaHbiC
apHacbkl backapmacsl.

WIRELESS INTERACTIVE MONITORING SYSTEM
V. Sarkenov, A. Demyanenko

The article deals with issues related to the development of a monitoring system based on
the transfer of information via wireless feedback channels. The use of wireless communication
channels allows to consider and use the structural communication schemes used in IT
technologies. The questions of constructing the structure of interactive remote monitoring systems,
the development of software ensuring the operation of all components of the monitoring system, as
well as the hardware and software implementation of the wireless monitoring system are
considered. The main requirements to the structure and composition of hardware and software, as
well as to the functions of the monitoring system are formulated. As an example of the practical
implementation of a wireless interactive monitoring system using radio transceivers for organizing
communication channels, the prototype of module consisting of a module for receiving information
and interface of communication with a computer and a module for collecting and processing
information about the state of the object are considered.

Key words: monitoring, module, system, communication channel, wireless communication
channel, control.
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A.K. MacTek6aeBa, A.K. LLlanxaHoBa, E.{A. LLasixmeToB
ocypnapcTBeHHbIN yHUBepcuTeT nmenunlllakapuma ropoga Cemen

O KOMMNEKCHOW ABTOMATWU3ALM CTPOUTENBbHbLIX OPTAHV3ALIN

AHHOomauyusi: OOHUM U3 Kpaeya0sibHbIX KaMHeU yrpasrieHus cmpoumesibcmea s18/111emcs
MPUHAMUE C80EBPEMEHHbIX U Ka4eCMBEHHbIX peweHul, 0515 Komopbix Heobxoduma akmyaribHas,
KOHKpemmHasi u moyHas uHgopmauyus. Ckopocmbs, ¢ Komopol ama UHgopMayus U3MeHsemcs,
denraem Heobxo00UMbIM rnpuMeHeHuUe ghopmMaribHbix Memodos cbopa u obpabomku uHghopmayuu ¢
UCrob308aHUEM COBPEMEHHbBIX UHGOPMaUUOHHbLIX MexHOoo02ul.MHhopmayUoOHHbIE CUCMEeMbI
rpu3eaHbl MoOMoYb pykosodumersisiM MpuHUMams 3hheKkmueHble peweHus U ycrewHo eecmu
Oena 8 xueol rnodsuxHol cpede cospeMeHHO20 bu3Heca, crieyuguka Komopo2o cocmoum 8
HeobxoOumocmu MOCMOSIHHO cnedumsb 3a U3MeHeHUsIMU meKyuwel cumyauyuu. Pecypcbl robol
cmpoumeribHOU oOpeaaHu3ayuu MoCMOSIHHO Haxo0samcs 8 O8UXeHuUUu, U crpasumeCs C 3mMum
MOMOKOM UHGbOpMayuu MOXHO JTulb rpu MOMOWU UHMe2pupo8aHHbIX KOMIIEKCHbIX peweHud. B
cmamebe rnpugedeHbl pe3yrnbmambl uccriedosaHuss KoMrbtomepusayuu cmpoumerniscmea, a
makxxe cpasHumeribHasi xapakmepucmuKka KOMIMIeKCHOU asmomMamus3ayuu 8 cmpoumesibcmee.
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Knroyeeblie cnoea: asmomamu3ayus, UHGOPMayUOHHas cucmema, cmpoumesibHas
opeaHu3ayusi, Modyrib.

KomnbloTepusaumsi CcTpouTenbCTBa B  TEXHWYECKOM MnaHe oO3HavaeT co3fgaHue
aBTOMATU3NPOBaHHbLIX pPaboymMx MECT, OCHALLEHHbIX CpeaCcTBaMu BbIMUCIIUTESNIbHOW TEXHUKW.
CnoxHocTb pellaemblX YnpaBrneHYecKUx 3afady 3acTaBnseT pasBuMBaTb M UCMOMb30BaTb B
CTPOUTENBHON [OEATENbHOCTU Mpoueccbl pas3paboTkM M BHEAPEHUS Mporpamm, peanmsytomx
KOHKpETHble KOMMbIOTEPHbIE TEXHONMOMMU Ha WMEKLMXCA B HacTosiee BpemMs TeXHUYECKUX
cpeactBax. KomnbioTepusaumss CTpouMTeNnbCTBa MOBbLIWAET YyPOBEHb 3HAHWA U HaBbIKOB B cCpeae
pykoBoguTenem W WCMOMHWUTENen, 3acTaBnseT ynpaBrneHYeckni nepcoHan 3PdEKTMBHO
NCnonb3oBaTb B CBOEW MOBCEAHEBHOW LEATENbHOCTM MMEKLLIMECs CpeacTBa BblYMCNUTENbHOM
TEXHUKM C NporpaMMHbIM obecnevyeHmemM CTpoUTENbHOIo NPOM3BOACTBA.

B cTpouTenbHbIX KOMNAHWUSIX LIMPOKO MNPUMEHSIETCA MHXEHEepHasi CUCTEMOTEXHMKA
CTPOUTENBLCTBA, @ MWMEHHO: aBTOMaTU3NPOBAHHbIE CUCTEMbl YMNPaBEHUS CTPOUTENLCTBOM
(ACYC), cuctembl aBTOMaTM3MpoBaHHOro npoektnpoBaHust (CAIP), aBTOMaTM3MpOBAHHbIE
cucteMbl 00paboTkM AaHHbIX M gokymeHTaumm (ACO[M) v gpyrue, KoTopble CnocoGCTBYHOT
MOBbILLIEHNIO 3PPEKTUBHOCTM M Ka4ecTBa ynpaBieHUs.

BHegpeHne nporpaMMmHbIX NPOAYKTOB ONsl €AMHOW MHEOPMAaUNOHHOM ceTu TpebyeTt oT
KOMMNaHUM pasBUTUSA  KynbTypbl YMNpaBrieHYecKoro MeHemKMeHTa, 6onblmnx KanuTanbHbIX
BINOXEHWI Ha BHeapeHne, obyyeHne nepcoHana u nogaepxaHve ee B paboyem COCTOAHUM.

Mcnonb3yemble B MHPOPMALMOHHBIX TEXHOMOMMAX YrpaBneHns KOMMboTEPbl HEe TpebyroT
OT nosfib3oBaTenen crneunanbHOW, NPodECCMOHANbHOW MNOAroToBKU. [loaToMy nosiBMnach
BO3MOXHOCTb aBTOMaTU3NpoBaTb HOBble 3aJayu ynpaBrieHWst Takue, Kak ynpasreHue ogUCHOM
WHopmMaumern, NOAroToBKA  OOKYMEHTOB,  OpraHusaumsi  KOMfekTuBHOM  paboTbl 1
AOKYMeHTOO6opoTa NMoCpeAcCTBOM 3MEKTPOHHOM MOYThI, NMAaHUPOBaHWE W OnepaTUBHbLIN aHanu3
MHdopmMaumm, co3gaHme 6a3 AaHHbIX C onepaTuBHbIM LOCTYNoM c noboro paboyero mecrta. B
HacTosiee BPEMS aKTMBHO pas3BMBAETCA HOBOE MOKONeHne WHAOPMALMOHHbBIX CUCTEM,
co3gaBaeMblX MO MNPUHUMMY MakCMManbHOW AOCTYMHOCTM MHOpMauun, KoTopble AatoT
BO3MOXHOCTb  KOHEYHOMY MONb30OBaTeNntd  NpUHMMaTb  HEMOCPeACTBEHHOEe  yyacTue B
dhopMUpPOBaAHUN M UCMONB30BAaHUM NHEPOPMALMOHHOIO MPOCTPAHCTBA CTPOUTENBHON KOMMaHWUW.
Bnaropgapss BcemupHonm cetu Internet cTpouTenbHble KOMMAHUKM  NONYYUNN  BO3MOXHOCTb
B3aMMOAENCTBOBATbL C NapTHepaMu BUPTyanbHbIM CMOCOOOM, MCMOMNb30BaTb WMHEOPMALMOHHbIE
KaHanbl 4ns NpOABMKEHUS CBOEN CTPOUTENbHOW MPOAYKLMKM, a TakkKe coBepLlaTb KOMMepYeckme
CAENKM C NOMOLLbIO KOMMbIOTEpa.

Takum o06pa3om, B YCNOBUSX KOHKYPEHTHOW 60pbbbl B  PbIHOYHOM  3KOHOMUKE
CTpOUTENbHbIE KOMMAaHUM MOCTOSIHHO HYXXOATCA B MH(POPMALIMOHHBIX CUCTEMAX YrpaBeHus.

OObIYHO KOMMbIOTEPHbIE MHGOPMALMOHHBIE CUCTEMbI CoaepXXaT HECKONbKO MOACUCTEM
OXBaTbIBalOLLMX TO UNN MHOE HanpaBfneHne AesTenbHOCTM opraHu3auun. Hanpumep, 310 moryT
OblTb TakMe MNOACUCTEMBbI Kak "aAMWHUCTpATMBHOE ynpasreHune", "OyxranTepckum ydet”,
‘onepaTnBHOe ynpasnexHue", "ynpasneHue npoussoactBoM" v T.4. [logcuctembl cogepxat
MOA4YnN, CBsI3aHHbl, C Oonee KOH(ETHbIMW BuMAaMu OedATenbHOCTU. Hanpumep, nogcucrtema
agMVHUCTPATUBHOIO YNpaBfeHns MOXET coaepXaTtb MOLYIN:

— ynpaBneHne AoKyMeHTO060poToM;

— ynpasreHne nepcoHasnom;

— ynpaBfieHne MapKETUHIOM;

— (bMHaHCOBOE NNaHNPOBaHWE;

— ynpaBneHuWe MpOU3BOACTBEHHbIMM MfaHamMM, B TOM 4UCre KaneHgapHO-CeTeBoe
nnaHMpoBaHWE;

— aHanu3 X03ANCTBEHHOW AEATENbHOCTU OpraHn3aumm u T. 4.

Moacuctema GyxranTepckoro y4eta MOXeT, HanpuMep, BKOYaTb MOAYNN:

— y4yeT OBWXKEHMS MaTepuanos;

— pacyeTbl No 3apnnare;

— y4eT OCHOBHbIX CPEACTB;

— ByxranTepckve oT4yeTbl U T.A4.

Kak yxe oTmevanocb, opraHusauus MOXeT 3akasaTb And cebs aBToMaTu3MpOBaHHYHO
cuUCTEMY, B KOTOPOW OyayT He TOMbKO AONOSIHUTESbHbIE MOAYNN, HO WU Lenble UX KOMMMEKCHI
(moacuctemsbl), HyXXHble TOMbKO Af1s1 Hee, T.e. CBsA3aHHble C 0COHBEHHOCTAMM yCroBui ee paboThl,
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ee CTpyktypon u T.4. Hanpumep, 310 MOryt ObiTb MNOACUCTEMbI YNpaBreHUs KapbepHbIM
X039MCcTBOM, Gasamu MexaHusaumu, TpaHCNopTOM WM MNpod. B oTaenbHbIX nogcuctemax MoryTt
pobaBnaTbCcAa Mogynu, a B MOAYNAX OTAeNbHble AONOSMHUTENbHblIE ONOKW, CBA3a@HHbIE CO
cneunukon gaHHoro npeanpuatus. Hanpumep, ecnn npeanpusatve 3aHMMaeTCsl PO3HUYHOWN
TOpProBren CTPOUTENbHbIMW Matepuanamm u uM3genusmu, To B KOHTYpe OByxranTepckoro yyeTa
OOIMKHbI BbITb AOMONMHUTENBHbIE MOAYNN, KOTOpblE ANS APYruX, HE TOPrylowmnx opraHm3aunin He
notpebytoTcs. B mogyne ynpaBneHns MapkeTMHroM MOryT, Hanpumep, notpeboBaTbcs: 6noku no
aHanuay agdEeKTUBHOCTM peKnambl, MO UCTOPUN KOHTAKTOB C KNMMEHTaMU U T.A4.

OTM  Moaynu  pasMellalTCd  Ha  KoMmMbloTepax  PYHKUMOHAmbHbIX,  FIMHENHbIX
noapasaeneHnu, y pykoBoAacTBa, obpasysa aBTomaTnanpoBaHHble paboune mecta (APMbl).

BoicTpoe  pasBuTMe  MHAOPMAUMOHHBIX,  TEXHOMOrMA  3acTaBnsieT  NOCTOSIHHO
KOPPEKTUPOBATb CMbICIT MHOMMX MOHATUM N COOTBETCTBYIOLWINX TepMnHOB. B YacTHocTM, APMbIl B
HacTosLee BpeMsl NOHUMAaKTCA B OCHOBHOM Kak NporpamMHo-annapaTHasa cpefa npuMMeHnTensHo
K KOHKpEeTHOMY KomnbioTepy. EauHMuen nporpaMmHoOro obecnevyeHus no-npexHemy cuymTaeTcs
moaynb. Ecnn nporpamma (Mogynb, €ro 4acTb MMM HECKOSIbKO MOAyfien) ycTaHaBnvBaeTca Ha
OOHOM KOMMbIOTEPE C "KSOYOM", He [OornycKalwmMM KOMMpoBaHWE, FOBOPAT, YTO MMEETCS OOHO
aBToMaTu3npoBaHHoe pabouyee mecto (APM), ecnn Ha natm — nate u T. 4. O6bIYHO yCTaHOBKA
mMoayrnen 6e3 orpaHnyeHunn Yicrna APMoB cTtont gopoxe.

ABTOMaTU3NPOBaHHbIE CUCTEMbI YNpaBfeHUs NOCTENEHHO Pa3BMBAalOTCA B HanpaBneHuu
pewweHna Bce Gonee CnOXHbIX 3a4ay M B NEpCnekTMBe LOMKHblI BbICBOOOXAATb 4YenoBeka He
TOMbKO B chepe ero MHPOPMUPOBAHUSA, HO N MPUHATUA MHOMMX pelleHnn. OgHako, COBPEMEHHbIE
CUCTEMbl MNOKa OPWEHTMPOBaHbl B OCHOBHOM Ha UWHQopmaunoHHoe obcnyxnsaHue, unbo
HeraTuBHbIM onbIT "cTapbix ACYC" nokasan, 4Yto ¢ nepegadven Komnobotepy OYHKUMA "NPUHATUS
peweHnn" cnewntb He cregyeT. OTO MefeHHbI ANUTENbHbIA NPOLEeCC, KOTOpbIA O0SMKEeH
pa3BMBaTbLCA NapansenbHO C NOBbILEHNEM 0bLLeln KynbTypbl NPOU3BOACTBA.

B HacTosiee BpemsA KOMMbIOTEPHble WHGOPMALMOHHbIE cuUCTeMbl obecneunBatoT
noebilleHne 9PPEKTUBHOCTN yNpPaBNEeHUs [0 TaKOro YPOBHS, KOTOPbIA Obln  COBEPLUEHHO
HEeJOCTVXUM MPU NPEXHEM TEXHUYECKOM OCHaleHusa. OgHako CTOMMOCTb KOPNOPaTUBHBIX CUCTEM
NMoKka AOBOJSIbHO BbICOKA M WX WCMOMNb30BaHWE MOKa AOCTYMHO fMULb KPYMHbIM, 3KOHOMWYECKM
CUNbHbBIM opraHusauuam. He crnegyeT UrHopupoBaTtb U OOMNOSMHUTENbHbIE TPYAHOCTU, CBSA3aHHbIE
CO cneunmduyeckMMm  YCroBUSIMUM  CTPOUTENBHOrO  MNpou3BoACTBa. JIMHEWHbIA  nepcoHan
CTPOUTENbHbLIX OpraHn3auMi B OCHOBHOM BedeT LOKYMEHTauui BO BPEMEHHbLIX MOMELLEHUSIX
(BaroH4YmnKax, LIMTOBbLIX MOCTPOMKAxX), Kak NpaBuro, He NPUCNOCOBMEHHbIX ANS JKcnnyataumn u
XpaHeHNsa [OOpPOrocCTosILLEro 3fEKTPOHHOIO 060pYyAOBaHUS, KakMM SBASKOTCA KOMMbHOTEPHas
TexHuka. [lo-Bnanmomy, pelleHve AOMKHO ObiTb CBA3AHO C MCMOMb30BaHMEM MNOPTATMBHbIX
KOMMbIOTEPOB, XOTA Npobnema nx XxpaHeHus U oxpaHbl BCe paBHO He CHUMaeTcs. ViHbiMu cnoBamm
KoprnopaTuBHblE MH(OPMALMOHHbLIE CUCTEMbI MOAPA3YyMEBAKOT BbICOKYIO OOLLYIO KynbTypy Tpyda
nonb3oBaTenen N HageXHy OXpaHy, YTO Ha CTPONKE OOCTUIHYTb 3HAYUTENBbHO TPYAHEE, YEM Ha
3aBoge U Tem OGonee B GaHkoBckon cdepe. TeM He MeHee pfarnbHeWWwne NepcrneKkTyBbI
COBEpPLUEHCTBOBAHNA CUCTEMbI  yMpaBfieHNs CTPOUTENbLCTBOM  GEe3yCNoBHO  CBA3aHbl C
aBTOMAaTM3MPOBAHHbIMU CUCTEMAMU, N UX BHEOPEHUE NULLb BOMPOC BPEMEHN.

Pa3BuTtne cTpouTenbHOM OTpacnvM BO3MOXHO MpU OnpeferieHHbIX YCNoBUAX: NO3UTUBHOM
pasBUTUN  FOCYLAPCTBEHHOM MOSMIUTUKM, COBEPLUEHCTBOBAHUN CTPOUTENMbHbLIX TEXHOSOMUN,
NCMonb30BaHUN CTpaTermyeckoro nogxoda, aeBToMaTtv3aumm ©Ou3Hec-npoLeccoB, MOBLILIEHUN
dhrHaHCOBOWM Npo3paYHOCTM BM3Heca.

KomnnekcHass aBTomMatmMsauus CTPOUTENbHbIX OpraHM3auuin — HanpaBfieHWe Monogoe,
NO3TOMY MPOLECC MPUHATUE PELLUEHNS O BHEOPEHUU Cneumanmn3npoBaHHbIX CUCTEM 4allle BCEro
COMPOBOXAAETCA Y PYKOBOOAUTENBLCKONO COCTaBa KOMMNaHUK JONrMMmn konebaHnamu, TwatenbHbIM
N3yvyeHnemM npensioKeHNn Ha pbiHKE MNPOrpamMMHbIX NPOAYKTOB, MX CBOMCTB, @ TakKe MNosib3bl
npoaykta Ans komnaHuw. MepsBbii BONPOC, BO3HUKAKOLWUIN Y PYKOBOAUTENS: «A HyXHa nu BoobLue
KOMMMeKkcHas asToMaTtu3auns busHec npoueccoB NpeanpuaTua?».

Mniocbl M1 MUHYCbl KOMMMNEKCHOW aBToMaTtu3auuMM MOMOryT pPYKOBOAUTENIO pearbHO
OUEHUTb NoTpebHOCTb B NpuobpeTeHun Ccneumanm3MpoBaHHOMO MNPOrpPaMMHOrO MNpoAyKTa W
BO3MOXHOCTU peanuaaumm BHeOPEHWS HA MecTax aKcnnyaTauumu.

Yto o3HavaeT KOMIMJIEKCHAA aBTOMaTM3aumst CTpOUTENbHOM opraHnsaummn?

[BmxeHne MHpopmaumm n JOKyMeHTauum B CTPOUTENBHON OpraHm3aumu, Kak u B nobomn
APYron, UMeeT MHOXECTBO CITOXHbIX KaHaroB:
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LIeHTP KOMNEeTEHL M4 MO CTPOUTENBLCTBY
MHPOPMALUOHHBIE NOTOKM B CTPOMUTE/IbHOW OpraHmM3saumm
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PucyHok 1 — IHbopMaunoHHbIE MOTOKN B CTPOUTENBHOW KOMMAHUK

Y Kaxgoro otaena v nogpasgeneHns ecTb CBOW NakeT MHAOpMaLMn, KOTOPbIA OH co3daeT
B pesynbTate CBOeN OeATeNbHOCTU. ATy MHAOPMaUMIO U AOKYMEHTaLUMIO MOryT UCMonb3oBaTh B
cBoen paboTe n gpyrne otaensl. Ho, K coxxaneHuio, nNpakTyka nokasblBaeT, YTO Ha NpeanpuaTUsX
ncrnonb3yetcd paspo3HeHHas cuctema obmeHa wHdopmauuven. Hanpumep, Oyxrantepusi
pabotaetr B «1C:Byxrantepun», cmeTHbin oTaen paboTaeT B cneuwanbHOW nporpamme Ans
COCTaBIieHNsa CMeT, nogpasaenenns, He NMetoLLme cneumanm3mpoBaHHbIX NPOrpaMMHbIX CPeacTs,
paboTaloT B CTaHOapTHbIX OMUCHBLIX Mporpammax. B cBs3M C 3TUM HEBO3MOXHa WHTerpauus
OAHHbIX pasHbIX OTAENOB, KaXAbI NOSNb3yeTCad «COOCTBEHHbIM» WMCTOYMHWKOM OAHOW U TOW Xe
WMHOopMaLMK, YTO NPUBOAUT K HECOOTBETCTBUIO JAHHbIX.

KomnnekcHas aBTtomatm3auusa npu3BaHa obbeanHuTs B eauvHon 6Gase  Bce
MHAOPMaLIMOHHbIE NOTOKN, OKYMEHTaUMN N NOoMb3oBaTeNen pasnmyHbIX NogpasgeneHui.
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PucyHok 2 — ABTomMaTmnsaums CTpouTenbHON KoMnaHum

Bce cneumanucTtbl CTpoMTENBHOM KOMNaHUM paboTaloT B ogHon cucteme «1C:YnpaBneHue
CTPOUTENBHON OpraHM3auuny, HO Kaxabln otaen paboTtaeT B TeX MOAYNAX nNporpamMmbl, KOTOpble
COOTBETCTBYIO €ro AedATeNbHOCTU, a Takke UMEelT JOCTYN K UH(POPMAaLMOHHLIM pecypcaM Apyrux
OTAENOoB.

OTgenbl  cTpouTenbHOW oOpraHusaumu, pabotasd B pasHblX MOACUCTEMAxX OLHOrO
nNporpaMMHOro NpoayKTa, UCMOMb3yT YXXe UMEILLYHCS MHopMaumio, BMecTo AybnuposaHus.
AHanuTudeckue oTaensl U PYKOBOACTBO MMEKT BO3MOXHOCTb CBOEBPEMEHHO Mony4vaTtb
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aKkTyanbHyl JeTanbHyl MHOpMauulo O pasnuyHbix OM3HEeC npoueccax NpPeanpusiTUsl, 4TO
CNOCOGCTBYET NPUHATUIO NPaBUIbHbIX YNPaBIEHYECKMX PELLEHUIA.

Ta6n|/|ua 1- I'Ipewmyu.l,eCTBa N HeJOCTaTKM KOMMNIEKCHON aBTOMaTU3aumm

MVIHbeI KOMMNJIEKCHOW aBTOMaTU3aumm [ntocbl KOMNNEKCHOW aBTOMaTMU3aLnn

1. MomMMMO nOKyMKM nporpaMMHOro npoaykTa, | 1.  OguH  nporpaMMHbIA  NpoAyKT  yaoGHee
HeobxoduWMbl pacxodbl Ha ero BHeapeHue U | obcnyxuBaTb M COMPOBOXAATb, YE€M HECKOJIbKO
JdanbHellee ConpoBoXaeHue CMCTEM pasnuyHbIX NpoussoanTeneit

2. Heobxogmmo nepep Havanom pabot npuBecty B | 2. YOobHee  ucnonb3oBaTb  MHGOpPMaUMOHHbIE
MOpPSiAOK CYLLECTBYWOLWMIA MaccuB WHGOpMaUMK: | pecypcbl  ogHow  Gasbl  NpeanpusaTus,  Yem
HOPMaTUBHYHO 6aasy, CUCTEMBI CKMafCKoro, | OCyWEeCTBNATb  3arpy3Ky-BbIrpy3Ky  AaHHbIX U3
ynpasreH4YeCcKoro, 6yxranTepCKoro yyeTa Pa3nnYHbIX NPOAYKTOB, 4YTO MUHOrAa 4HBIAEeTCA
dakTopoM oMbOoK nnn BoobLle HEBO3MOXHO

3. BHegpeHue cuctembl n obyveHue cneuunanuctos | 3. BpemMeHHble 3aTpaTbl Ha MOWUCK MHGOPMaLUKN U
nogpasymeBaeT BblaeneHve Ans atoro pabodyero | hopMupoBaHME  OOKYMEHTOB, OT4ETOB M T.A.

BPEMEHU 3HaAYMTENbHO COKpaLLaKTCs
MwuHyCbl KOMMIEKCHOM aBTOMaTM3aL MM Inocbl KOMNIEKCHOM aBTOMaTU3aLUn
4. KomnnekcHas asTomatusauns TpebyeT aktmeHoro | 4. YBenuunBaeTtcs obbem aHanuTu4yeckon
yyacTtums " 3aMHTEPECOBAHHOCTH, KaK | uHcpopmaumm, 4yTO nomoraet B pabote
PYKOBOAMTENLCKOrO COCTaBa, Tak U COTPYOHUKOB — | (PMHAHCOBOrO, MPOM3BOACTBEHHOrO OTAENOB
Oyaoywmnx nonb3oBaTenemn CUCTEMBI
5. YBenuymBaeTcs obbem [ocToBepHom
MHdOopMaLnK
6. [okymeHTOObGOpOT, OeHeXHblh 00opoT M BCe
XO3ANCTBEHHbIE onepaumu CTaHOBATCS

npo3payHbIMu

7. yﬂyLlUJaeTCﬂ camMoopraHunsauuna nepcoHana,
CBs3aHHasi C HeobxoOuMOCThIO nnaHMpoBaHu4,
KOHTpONa n 1.4.

8. TporHo3upoBaHue [OeATENbHOCTU NPeanpUaATUS
CTaHoBUTCS Gonee OCTOBEPHbLIM

9. WNcyezaer npobrnema HeCaHKUMOHWPOBAHHbIX
CKNnagoB N HEeYy4YTEeHHbIX MaTepuanoB

5. Heobxogumo Hanuume  cootBeTcTBytowero | 10. bonbwas 4yactb DymaxkHOro gokymeHToobopoTta
KOMMbIOTEPHOrO napka 3aMeHSIeTCS ANEKTPOHHbIM

Takum 06pa3om, HecMOTps Ha onpedeneHHble CNOXHOCTU B OCYLLECTBMEHUM
aBToMaTtm3auun 6usHec-nNpoLLeccoB, MHOTME CTPOUTENbHBIE KOMMaHUN CTPEMSATCS K ONTUMmusaumum
cBoero 6usHeca, noBbIWEHNIO 3PFPEKTUBHOCTU DYHKLMOHMPOBAHUSA OpraHu3aumu, hrHaHCcoBOM
Npo3pavyHOCTN U B KOHEYHOM UTOre K YBENNYEHUIO UHBECTULMOHHOW NPUBREKATENbHOCTM OTpacnu
B LIeNnoMm.
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K¥PbINbIC ¥MbIMOAPbIH KELUEHAOI ABTOMATTAHObIPY TYPAIbI
A.K. MacTtekbaeBa, A.K. LLlanxaHoBa, E.A. LUagxmeToB

Kypbinbicmbl backapydarbl ipeemacmapdbid bipi Hakmbl aknapammel KaxXem ememiH
canaribl XoHe yaKbimbinibl wewimoepdi Kkabbinday 6onbin mabbinadsl. byn meniMemmiy e32epy
XKblrdamOblIfbl Kasipei 3aMaHfbl akrnapammsblK mexHono2usinapobiH KomdaHbInybIMeH aknapammal
eHOey MeH XuHayO0biH chopmaribObl 8dicmepiH KondaHydbl Kaxem emedi. Aknapammbik Xyldenep
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Xemekuwinepee muimdi  wewimOep Kabbindayra KeHe epekwersiei Kasipai xardaldbiH
eseepicmepiH 6akbinay KaxXemmiflieiHHeH mypambiH Kasipai 3amaHfbl 6u3HecmiH mipuwirik
opmacskiHda mabbicmbl iC Xypaidy2e KeMeKKe wakbipblinadbl. Ke3 kenzeH KypbinbiC yibiMOapbIHbIH
pecypcmapbl yHeMmi e3z2epicme 605adbl, XoHe COf akrnapam afbIMbIMEH UHmezpauyusinaHraH
Komriekemi  wewimOepdiH  KemezimeH  Kypecyee  6onadel. Makanada  Kypblibicmbl
KomribromeprieHoipydiH 3epmmey  HemuXxersiepi, coHOali-ak  Kypblrbicma KeweHOI
asmomammaHObIpyOblH canbicmbipmaribl curiammamach! 6epinzeH.
TyliH ce3dep: asmomammaHObIpy, aknapammaiK Xylenep, KypbirbiC yUbiMbl, MOOY/lb

ABOUT INTEGRATED AUTOMATION OF CONSTRUCTION ORGANIZATIONS
A. Mastekbayeva, A. Shaikhanova, E. Shayakhmetov

One of the cornerstones of construction management is the timely and high-quality
solutions for which relevant, specific and accurate information is needed. The speed with which
this information takes place necessitates the use of formal methods of collecting and processing
information using modern information technologies. Information systems are designed to help
managers make effective decisions and successfully conduct business in a dynamic mobile
environment of modern business, the specificity of which is the need to constantly monitor changes
in the current situation. The resources of any construction organization are constantly in motion,
and this flow of information can only be managed through integrated integrated solutions. The
article presents the results of studying the computerization of construction, as well as the
comparative characteristics of complex automation in construction.

Key words: automation, information system, organization of construction, module

MPHTW: 20.23.25

C.A. benbruHosa, U.M. YBanueBa, A.M. UcmyxamenoBa
BocTtouHo-Ka3zaxcTaHCckniA rocygapcTBEHHbIN  TexHudeckun yHusepcuteT wum. [.Cepukbaesa,
r. Yctb-KameHoropck

NMPUMEHEHME METOAOB NMOAOEPXKU NMPUHATUA PELLEHMA ONA NOCTAHOBKU
MEOMLUMHCKOIo AMArHO3A

AHHOmMauusi. B daHHolU cmambe ripedcmasrieHbl OCHOBHbIE XapaKmepucmuKku Oepesbes
peweHul u ycriewHble anbmepHamuesl mpaduyUuoHHOMY UHOYKUUOHHOMY no0xXo0y ¢ aKueHmom
Ha cywecmeyouwue U 803MOXHbIe bydyuwue npuMeHeHUs 8 meduyuHe. Ha ce2o0HAWHUU OeHb
akmyasibHoU siensiemcs 3adada pa3pabomku cpedcme ebipaxeHuss MeduyuHCcKol uHgopMmauuu u
cpedcme Onsi ee obpabomku u aHanuiza. Memod Oepesbee peweHuUl s5ersgemcsi 00HUM U3
Haubornee ahgpekmusHbix criocobos obpabomku MeOUUUHCKUX OaHHbIX. Arn2opummbl mMemoda
Oepesbes peuwieHul darom 803MOXHOCMb 3HAYUMEIbHO20 COKpaWeHUs aHanusupyembix 0aHHbIX,
Ymo s85155emcs 8axHbIM 8 Mpoyecce NMpuHAIMuUs peweHuld. B cmamee npedcmaesneHs! npumepsb!
ucriofib308aHuUsi 0aHHo20 Memoda O0ns cucmembl MN00BepPXKU MPUHAMUS  peweHul npu
OuasHocmuposaHuu eudog aHemuu. [Ipu paccmMompeHuu rpouecca 83aumodelicmeus
3/1leMeHmos cucmemsl MeOUYUHCKO20 Ha3Ha4YyeHusi «o0bbekm-Oelicmaue-cybbeKkm»
uenecoobpasHo paccmompems 3adady ycmaHoesieHusi OuacHo3a Kak 3adadyy KOIeKmueHO20
npuHaMuUs peweHul, 20e az2eHmamu CcucmeMbl 8bicmyrnarm «fnayueHm — 39KcrepmHas
OuasHocmuyeckasi cucmema — 8pay».

Knroyeeble cnoea: uHmMersnnekmyasnbHblli aHanu3 OaHHbIX, Memodbl aHanu3da u
rpoeHo3uposaHusi, depesbsi pelweHul, obpabomka daHHbIX, cucmema roOOEPXKKU MPUHAMUS
peweHut

MpuHATME MEOVLUMHCKMX pEeLUeHUA CTaHOBUTCS Bce Oornee BaXHbIM HanpaBfeHWeM
nccregoBaHu B obnactu MeguuuHbl ONS OUEHKM pe3ynbTaToB NeYeHus NauueHToB W
MHAOPMMPOBaHUSA O NONUTUKE B obnactn 3gpaBooxpaHeHusi. Bce 6onble n 6onblue ctaten no
obecnevyeHnio KavecTBa MOCBALWEHbl TakMMm TemaM, KaK oOueHKa HOBbIX AMarHOCTUYECKMX
npouenyp, onpegeneHne Haubonee peHTabenbHOro MnOAXOA4a K PELUEHMIO  OnpeaeneHHbIX
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3aboneBaHui UKW YCNOBWUWA, a TakkKe OUEHKe MeTOAOB JleYeHUS KOHKPETHOro nauueHta. 3Twu
MeToAbl TaKkKe Crny>aT OCHOBOW ANSA aHanusa 3aTpaTt u pesynbtaTtoB. [MpaBunbHoe npuMeHeHue
NPVHUMNOB JoKa3aTenbHOM MeauuuHbl MOMOraeT BpadaMm U ApyryuMm noctaBLiukaM MeauLUMHCKUX
ycnyr npuHuMmaTh 6ornee apdeKkTUBHbIE AMArHOCTUYECKME U yNpaBneHyeckue peweHuns [1, 3].

Hayka O MeauuMHCKMX pelleHnsiXx [onroe BpemMs WCnonb3oBana gepeBbsA MNPUHATUSA
peELLEeHN B KayeCTBE OCHOBHOrO MPeACTaBfieHUs Npu MOAENUPOBaHWM peLueHUn, N 3a 3TUMU
AepeBbAMU HaxOAMTCA 3HauuUTenbHbI OB6beM UCCNefoBaHW, 4TO genaet ux obwumu u
MOLLHbIMA  KOHCTpyKuuamu [4, 10]. [epeBo peleHun maTemMaTudeckoe U Bu3yasibHOe
npeAacTaBreHne BCeX BO3MOXHbIX BapuMaHTOB pelleHuMs [aHHOro Bblibopa, M nocneacrtsus,
KOTOpble CreayT 3a KaxablM, Kak npaBuno, BbipaXkaeTCs B TEPMUHAX BEPOSTHOCTEN U YTUMWUT.
[epeBo NpUHATUA peLleHnin MOXeT CpaBHMBaTb pesynbTaTbl KOHKYPUPYKOLLMX Tepanun ans
KOHKPETHOIO KITMHUYECKOro cocTosiHMS [5-7]. [loaToMy AepeBO pelleHuMn paccmaTpumBaeTCs Kak
MOLLHbIA MeToA, ANs Knaccudukaumm v NpPorHO3MpoBaHus, a Takke Ans obneryeHns npuHATUS
pelleHnn B nocrnegoBaTenbHOM pelleHnn npobnemsl. B paccmatpuBaeMom HanpaBneHUn MOXHO
paccmaTpuBaTb TpU TUNa OepeBbeB pelueHnin. [epBbln — 3TO anroputM pekoMeHOyemMoro Kypca
OENCTBUN, OCHOBaHHLIM Ha MNOCrneoBaTeNbHOCTU WMHGOPMAaLMOHHBIX Y310B, BTOPOW — OEPEBO
Knaccudukaumm n perpeccuun, a TpeTuh — OepeBO BbDKMBAHWSA. YCMNOBHO, AepeBbsl pelleHui
CTPOATCA Ha OCHOBE aHanm3a OCHOBHbIX OaHHbIX, KOTOPbIN obecneunBaeT OLEHKY BEPOATHOCTU
cobbiTna. B Tex cnydasix, korga tpebyetca ytunuta ONs NAuMEHTOB, MMEKTCHA CTaHAapTHble
MeToAbl MNONyYeHUsI HAaAEXHbIX YUCMNEHHbIX OLEHOK [8, 9].

Yacto meauumHckne paboTHUKM, MPUHUMalOLME peLleHus, cTankmeakTcs ¢ npobnemon
nocnegoBaTenibHOr0 NPUHATUSA pPeLueHUI, BKIIYalWwme Takue pelleHusi, KOTopble NPUBOASAT K
pasnuyHbIM pesynbTaTam B 3aBMCUMOCTU OT KOHKpPETHOro cny4vas. Ecnv npouecc npuvHATUSA
peLleHns BKMoYaeT B ceba MHOXECTBO NocneaoBaTenbHbIX pelueHnin, Torga npobnema pelleHus
CT@HOBUTCS CIOXHOW ONS BU3yanus3aumm n peanusaumn. B Takux ycnoBusix gepeBO MPUHATUSA
peweHnn saBnseTcsa obss3aTenbHbIM rpauyeckum WHCTPYMEHTOM, KOTOPbIA OCHOBaH Ha
nepapxmyeckon CTPYKType (OopMUPOBaHUA OakTOpoB, OKasblBalolne MNpsAMoe U KOCBEHHOEe
BNUsiHMe Ha AnarHo3. B BepxHen yactu gepeBa pelleHuin cocpegoTo4eHbl OCHOBHbIE dhakTopbl. B
AanbHenweMm, Ana 9Tux akTopoB oOnpefensiTca noanpobnembl, unu Tak Ha3blBaeMble
noasajayun, KoTopble BNUAKOT Ha BEPXHWA YpoBeHb W.T.4. B KOHe4YHOM wuTore B [epeBo
BKITHO4AOTCHA akTopbl, ANA KOTOPbLIX NoA3agadv He onpeaeneHsbl.

dopmumpoBaHMe gepeBa peLleHni NpMBOANT K 0TOopy cneunanuctamu npobnem v nogsagay
(BepwuH gepeBa) u cBs3en mMexay HuMK (Oyr AepesBbeB). [anee cneumanucTbl onpegenstoT
BEPOATHOCTb NepexodoB Mexay BepumnHamn. HeveTkne oueHKn cneumanvcToB NpeacTaBnsoTes C
MOMOLLbIO JIOTMYECKUX MNEePEMEHHbIX, KOTOpble OMUCLIBAOTCA (OYHKUUAMU MNPUHALMNEXHOCTU
(BekTopoB genctBuTenbHbIX Yncen ot 0 go 1). [Ana kaxgow Oyrn gepesa MOXHO OnNpeaenutb
YUCNOBbIE XapakKTepUCTUKW. Hanunume [OOCTOBEPHOM WHOpMaumu, KOTopas OCHOBaHa Ha
BEPOATHOCTM W BPEMEHN BO3HUKHOBEHUS COObITUN ABMseTca HeobxoauMbIM  YCroBMEM
bopMynupoBaHUa cueHapueB pasBuTUa npoekta. [locne dopmynupoBaHns cueHapus
BbINONIHAETCH CpaBHEHWE CLieHapueB.

[depeBo pelueHnn NnpeacTaBnseTcsa Kak rpaduyeckas Mmogenb, ONUCbIBaOLWAsa peLleHns u nx
BO3MOXHble pe3dyrnbTaTbl. OHO COCTOMT 13 Tpex TMMNoB y3noB (puc. 1).

1. Y3en npuHATUA peLleHnid: 4YacTo npeacTaBneH KBagpaTtaMmy, NoKasbliBaloWUMM peLleHus,
KOTOpble MOryT ObITb NPUHATLI. JIMHMK, Mcxoaswme u3 KBagpaTa, nokasbiBaloT BCE pasfuyHble
napameTpbl, JOCTYMNHbIE B y3ne.

2. Y3en BepOATHOCTW: YacTO NPEeACTaBIEH Kpyramu, NMOKa3biBaOWMMWN CrlyYanHble UCXOAbI.
Bo3amoxHble uncxogbl — 9TO CO6bITMSA, KOTOpble MOryT MNPOW3OMTW, HO HaxogAaTcs BHe
BO3MOXHOCTEN N1ua, NPUHMMAIOLEro peLleHune.

3. ¥Y3en TepmuHana: 4acto npeactaBneH TPeyrofibHMKaMu UM CTpoKamu, HE MMELWUMM
OOMOMHUTESNbHBIX Y3I0B MPUHATUS  pPELUeHUA WUnu  CriydyalHblX Y3roB. Y3nbl TepMUHanoB
oToBpaxarT KOHEYHble pe3yrnbTaTbl NpoLecca NPUHATUS PeLUEeHUN.

Takum obpasom, «aepeBo peLleHun» — 3To0 cnocod MaTemMaTU4ecKkoro MoaenvpoBaHus, rae
npolecc nNpoBedeHNst NevYeHnsa AaeTcs B BUAe KOHKPETHOW CXeMbl, TaK Ha3biBaeMon Auarpammsl,
KOTOopas MnokasblBaeT BEPOATHOCTb KaxAoro M3 pesyrnbTaToB fledYeHus, a Takke ero CToMMOCTU
OTHOCUTENbHO K onpefenieHHOoMW CuTyauumn 1 rnpm 3TOM He y4uTbiBaeTCcs BpeMeHHoW dhakTop. [Ans
NOCTPOEHMS MoAenu B Buae AepeBa pelueHun TpebyeTcs aHanu3 BHYTPEHHero copepXaHus
3NeMeHTOB paccMmaTpvBaemMon cuctembl. Ecnu  aHanmsmpyeTcs HECKONbKO  MeOULMHCKUX
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TEXHONOMMIN, TO npearnonaraeTcsi BEPOSTHOCTb AOCTWXEHUST pasfuyHbiX pe3ynbTaToB. Tak Kak
pasnunyHble TEXHOMOMMUN NPY aHANOrMYHbIX NOKa3aTenNsX MOryT MMeTb pasHble UCXoabl.

—
BbIxon 1

BBIXOT 2

BBIXOZ 3 |:| - Pemenne

Boixox 4 O - HeomnpeneneHHOCTH (BEpPOSTHOCTH)
BBIXOZ D

BEIXOJ O
~

BBIXOJ 1

~—
PucyHok 1 — Mogens AepeBa peLueHnn

Mpu bopMmpoBaHuUM aepeBa peLleHnn Kaxabli aKCnepT AaeT TPU OLUEHKU: ONTUMUCTUYHBIN,
peanuCTUYHbIn U NECCUMUCTUYHBIA,  CKanspusauus KOTOPbIX MPOUCXOAUT C  y4EeTOM
NCUXONOrMYEeCKoro Tuna akcnepTa. [lepeBo CTPOUTCA HA OCHOBE KOMMEKTUBHBLIX OLIEHOK 9KCrepToB
C MCMNONb30BaHMEM MeToda napHbIX cpaBHeHWn. [na opmupoBaHnsa «adppekTMBHOro» aepesa
creynanuctaMmm MUcnonb3yrTca anrebpandeckme metoabl 06paboTkn nHgopmaumn. Anroputm
nocnegoBaTenbHOro aHanv3a BapmaHTOB UCNONb3yeTCs AN onpeaeneHvs onTumarnbHbIX NyTen B
AepeBe peLleHni, KOTopbI No3BonseT paspabaTbiBaTb 4EPEBO C MHOrOYMCIEHHBbIMU BEPLLUMHAMMW.

[epeBo NpuHATMA pelleHnin B 60NbLUMHCTBE CriydaeB MOryT UCMOMb30BaTbCA AN1S NMPUHATUSA
ONTUManbHbIX peweHuni. [Ona 3Toro TepMmvHanbHbIM y3naMm B AepeBe peLlleHUn AOMKHbl ObiTb
Ha3HayeHbl KOHEYHble 3Ha4YeHUs (MHorga HasblBaeMble 3HAYEHUAMW BbIUMpbILIA UMW 3HaYEeHUSAMU
KOHEYHbIX To4eK). Hanpumep, oanH noaxon 3aknyaeTcs B HasHa4YeHUM 3HaYeHU Kaxaon BeTBu
PELLEHNA U BEPOSTHOCTU, N OnpeaesniTb KOHEYHOEe 3Ha4YeHue Kak CyMMY 3HA4YeHUN BETBIEHWS,
BeAyLMX K Hemy. [Nocne HaszHavyeHns 3HaYEeHUn TEPMUHANOB 3HAYEeHUs AepeBbEB BbIYNCIIAIOTCS C
MOMOLLLIO CreaylLwWmxX 3HaAYeHUn TepMmuHana cnpasa Haneso. YTobbl BbMUCNUTL 3HaYeHWe
Cry4arHbIX UCXOAO0B, HYXXHO YMHOXaTb UX BEPOSATHOCTb. CymMMapHOe 3HayeHwe Ans CryvyanHoro
y3na — 39T0 CyMMa 39TuX 3HayeHun. YTtobbl onpegenuTtb CTOMMOCTb y3na pelueHus, CTOUMOCTb
KaXxgoro BapvaHTa Mo Kaxaow NUHUM MPUHATUS pPelleHUMn BblYUTaeTCs U3 YXe pacCYMTaHHOM
CTOMMOCTU. OTO 3HAYEeHNe ABMSETCA NPEMMYLLIECTBOM peLleHus.

Bo MHOMMX MEOUUUHCKUX YYpeXOeHUAX NUuo, NPUHUMAIOLLEE peLleHusi, MOXEeT He 3HaTb,
4YTO Takoe NpaBuro NPUHATUS peweHnin. Ckopee, OH Unn oHa xoTtern 6bl HaWTK NPaBuUNo NPUHATUSA
pelleHns, ucnonb3ys AdaHHble. B Takmx HacTpomkax OepeBbs pelleHUn 4acTo HasblBakTCs
aepeBbsiMn kKnaccudukaummn. [lepeBbst kKnaccuukaumm NpuMEHSIOTCA K AaHHbIM, rae Y-3HadeHne
(pesynbTaT) ABMASETCS KnaccuuKauMOHHOM METKOW, TakoW Kak ctatyc 6omnesHu nauumeHTa, u
pa3paboTynk MEOULMHCKUX peLLeHnin XxoTen 6bl NOCTPOUTb NPaBUo NPUHATUSA peLleHusl, KoTopoe
NporHo3upyeT pes3ynbTaT C MWCMNOMb30BaHMEM MNEPEMEHHbIX X (3aBUCUMblE MEPEMEHHbIE) B
AaHHbIX. [NockonbKy HAabop AaHHbIX ABNSETCA BCEro nNuwb 0aHMM 06pa3suom 6a30BoOro HaceneHus,
XenatenbHO €O34aTb NPaBUMO MPUHATUSA pPeLueHun, KoTopoe ByAeT TOYHbIM He TOMbKO Afis
UMEIOLLMXCA AAHHbBIX, HO U A5 BHELWHUX AaHHbIX (T. €. MPaBUIO MPUHATUS pPeLUeHUA OOIDKHO
UMETb XOPOLUYK MPOM3BOAUTENBHOCTb MPOrHO3MpoBaHWs). B TO e BpemMs nonesHo umeTb
MOHATHOE MNPaBUIIO MPUHATUS peleHni. To eCTb, 3TO He AOMMKHO ObITb HaCTOMbKO COXHbIM,
4yTOObI 4N8 NMua, NPUHMMAatOLWEro peLleHnsi, ocTaBanncb Obl HEMOHATHbLIE U HEBaXXHbIE MOMEHTHI B
pamkax gaHHoOW 3agayun. [JepeBbs pelleHnin npeanaraloT pa3yMHbIN cnocob pelleHus 3TUX OBYX
npoTMBOpEeYaLLmX Apyr apyry notpebHocTten.

[epeBo knaccucpukauum — gepeBo peLleHnin, noslydyeHHoe C UCMOofb30oBaHNeM anropuTMoB
PEKYPCUBHbBIX CEKLMOHUPYIOLWNX AaHHbIX, KOTOPblEe KIacCUMUUMPYIOT KaXayto BXOOSLLYIO TOYKY
(cnyyan) X-gaHHbIX B OOHY U3 SIPMbIKOB Knacca Ansa pesynbtata. [lepeBo knaccugukaumm coctout
N3 Tpex TMNoB y3rnosB (puc. 2):

1. KopHeBoW y3en: BepxHUI y3en gepesa, CoaepXallnn BCe JaHHbIE.

2. PasgenuTenbHbIn y3en: y3en, KOTOpbIn HadHavyaeT AaHHble noarpynne.

ISSN 1607-2774 Becruuk ['ocynapcrBennoro yuusepcutera umenn [llakapuma ropoga Cemeir Ne 2(82) 2018 91



3. TepMMHanbHbIN y3en: OKOHYaTENbHOE peLleHne (pesynbTarT).

Ha MOMEHT npuHATMA pelueHnst 3afadva Bpaya 3akndaeTcs B TOM, YTOObl B KpaTyanwune
Cpoku paspaboTaTb OrpOMHbIN 06BEM AAHHbIX, YTO SIBMSAETCA O4HUM U3 KOMMOHEHTOB YCMELLHOro
ANarHOCTMPOBaHMA U, Kak pesyrbTaT, YCMewHOoro neyexHns. [lepeBo pewenHnn ana onpeaeneHms
BMOA aHEMWM W TMPUHATUS  YNPaBMEHYECKOro pelieHnss no nabopaTopHOMY YTOYHEHWIO
MOCTaBMIEHHOrO AuarHo3a UMEEeT MHOrOYPOBHEBYK CTPYKTYypy. OTO CBSI3aHO C TEM, YTO BuAbl
aHeEMUN [enaTca Ha rpynnbl: FTMNOXPOMHbIE MUKPOUMUTHbIE, TUNEPXPOMHbIE MaKpPOUMUTHbLIE,
HOPMOXPOMHbIE HOPMOUUTHbIE. A 3TK rpynnbl COAepXKaT AMArHo3bl, KOTOPbIE COCTABMAOTCS Ha
OCHOBE CMMMNTOMOB, METOOOB PaCLUMPEHMSA U CXOACTBA KIMHWYECKUX NpeacTtaBnexHvn (tadn. 1)
[11, 12].

Tabnuua 1 — CumnTombl aHeMumn 1 Tpebyemoe nabopatopHoe obcnegosaHve

Mpu3Hakn
Bup aHemumn Tpebyemoe nabopartopHoe o6cnegoBaHue
(*anobbl NauMeHTOB, CUMNTOMbI 6one3Hu)
Moctremop- YvalyeHHoe cepguebreHmne, cnabocTb, oAbILlKa, WyM B O6wwuin aHanu3 kposm (OAK), obwmin aHanus
paruyeckue yLiax, rofioBOKpY>KEHUe, COHNMBOCTb, BreHOCTb, HU3Kast | Mo4u, Buoxummndeckmin aHanus kposu (BAK), OKT,
aHemMumn TemMnepaTypa, pacluMpeHHbIe 3padKku. Y3, nyHKUMS KOCTHOTO MO3ra, TpenaHobuoncus
XKOA YvalyeHHoe cepguebreHmne, cnabocTb, oabILlKa, WyM B OAK, BAK, nyHKUusi KOCTHOrO Mo3ra,
yLiax, rofloBOKpY>KEHUE, MENbKaHne «MOLLEKY, ncecnenoBaHve Kana Ha Hanuume CKpbITOM KpoBM,
COHNUBOCTb, BNeaHOCTb, NMOMKOCTb HOITEW, CeKyLmnecst PEHTreHonornYeckne nccrneaoBaHus,
BOOChI, NoTepsl 6necka 3yboB, NpU3HaKK 3HAOCKOMUYECKMEe NccneaoBaHust
aTpodUYECKOro racTpuTa,
Annactunyeckue n BnenHocTb, NOBLILLEHHAA TemMnepaTypa, NPU3HaKn OAK, BAK, cTtepHanbHas nyHKuus,
rmnonnacTu- aHrMHbI, NPU3HaKK cencuca, NULWHMI Bec, HOCOoBbIe TpenaHobuoncus
Yyeckme aHeMnm KPOBOTEYEHMS, AeCeHHbIE KPOBOTEYEHMUS, XOKEHME BO
pTYy.
AHemns daHKoHU MurmeHTauunsa, ManeHbknin pocT, HEAOPa3BUTOCTb OAK, BAK, cTepHanbHasi nyHKuusi,
yepena u ckeneta, KOconanocTb, YMCTBEHHast TpenaHobuoncus
OTCTanoCTb, KOcornasue, rnyxora.
donneso- "onoBokpyxeHue, cnabocTb, oAblLLKa, yTOMISEMOCTb, OAK, BAK, o6t aHann3 moun, aHanms Ha
aedunumTHas cyxas koxa, 6rnegHoCTb, 03HO6, nNMxopazaka. donmeByto KUCMNOTY, MYHKLUMSA KOCTHOTO MO3ra,
aHemusa napasuToNiorM4yeckMin aHanus Kkana, cneuuanbHble
aHanusbl KpoOBW, peHTreHorpadus,

Mpexae Bcero, Bpay AOMKEH NOCTaBUTb NpeaBapuTENbHbIA ANarHo3 no onpegenexHuio Buaa
aHeMnM OCHOBbIBasiCb Ha OCHOBHbIX CUMNTOMax 3aborneBaHunii, pesyrnbTaTbl KOTOPOro NPUBOASTCA
B cuctemy, Ana onpegeneHvs rpynnbl nabopaTopHbix obcrefoBaHui And nauuveHTta. Bpau
OOIMKEH ObITb Takke MNCUXONOrom, YTobbl NOMy4YnTb Boriee TOYHY MHAOPMALMIO, NOMYYEHHYIO OT
naumeHta B Buae xanob. OH JormKeH onpefennuTb NCUXONOrMYeckuin TN nauueHTa, Hanpumep,
npaBaMBOCTb M 06bEeM Xanob No COCTOSAHUIO ero 340poBbS [2].

Kak u3BecTHO, npouecc AMarHoCTUKM onpegeneHHoro 3aboneBaHus B OOMbLUMHCTBE
criyyaeB  3aBWCUT  OT  pe3ynbtaToB  nabopatopHblx  uccnegosaHui.  CoBpeMeHHbIN
TEXHOMOrMYECKUA NPOrpecc M Hay4vHble OOCTUXEHUS MO3BOMSAIT C MOMOLLbI flabopaTopHbIX
nccnenoBaHuMn onpegenutb 3abonesaHne Ha 100%. Ho Bpay crankmBaeTtcs ¢ npobrnemon —
HasHauuTb cooTBeTCTBYyOWee nabopaTopHoe wccnegosaHve. [ns aTtoro emy Heob6xoanmo
npoaHanM3npoBaTb CUMMTOMbI, OGHApPYXeHHble BO BpeMs obcnepoBaHus, U xanobbl nauuveHTa
OTHOCUTENBLHO ero 340poBbs. BOT noyemy B [JdepeBe pelleHUn paeTcs nogaepeso, rae
onpegensalTca npegnucaHns HeobxoamMblx nabopaTopHbIX UccnegoBaHUm (puyc. 2).

I'pymma BXOIHBIX JaHHBIX 1 I'pymma BXOIHBIX JaHHBIX 2

X38 ‘ X39 ‘ X40 Y1 | Y2 ‘ Y3

X1 ‘ X2 ‘ X3 Y28 ‘ Y29 ‘ Y30

|D1 ‘DZ D3 ‘D4 D5 |D6 |D7 DS‘

‘Ll L2 ‘L3 ‘L4 ‘ ‘LIT‘LIS‘LIQ‘LQO‘

PucyHok 2 — CxemMa NpUHATUA peLleHnii no npeanmcaHmio HeobxoaMMblx
nabopaTopHbIX UCCnegoBaHUN
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Mocne aHanusa nosnyyYeHHbIX pes3ynbTaToB B CUCTEMY MNOMELLATCA OaHHble C HOBbIMU
npu3HakamMm 3HaYUMOCTU U KpuTepusiMn oTbopa. lNMporpamma aHanuanpyeT AepeBO peLleHun,
KoTopoe ObIno co3gaHo Ans onpeaeneHus MeToaoB NabopaTopHbIX UCCNeAoBaHWA U BbiBOAA
pesynbTaTtoB. B cnyyae, korga KONMUYECTBO BO3MOXHbIX BapWaHTOB CrAWLLIKOM BENUKO, TO
BO3HMKaeT HeobxoAuMMOCTb OOLWMX MEeTodoB LeneBoro u3bbITOYHOro MCMofb30BaHUS, KOTopble
No3BONAT reHepupoBaTb Tpebyemble AaHHble B TeYeHue npuemnemoro BpemeHn. OgHum 13
noaxodoB SIBNSieTCA METOo4 aHanusa nocrnefoBaTernbHblX BapuaHToB. B ocHoBe atoro metoga
NexvuT naesa npeacrtaBneHus npouecca MNPUHATUS PEeLeHUn Kak MHOrocTyrneHyaTas CTpyKTypa.
Kaxgbin aTan cBf3aH C pacCMOTPeHMeM NPUCYTCTBUSA MNOAMHOXecTBa (MNn  OTAENbHbIX
BapMaHTOB) TOr0 UM MHOMO TUMNA XapakTEPUCTMK U NPUBOAMUT NMOO K HEMEOTEHHOMY COKpaLLEHNIO
nepBoHayanbHOro konuyectsa Bblbopa, nMbo B Oyayuwiem moxeT obecneuntb BO3MOXHOCTb
TaKoro CoKpaLlleHusl.

Ha ocHOBe TeOopeTMyeckoro M MNpakTUYecKoro aHanmMsa OaHHOW npobnembl HeobxoauMo
dopmanuaoBaTb OTNMYUTENbHBbIE YEepTbl, KOTOPbIMM AOMKEeH obrnagaTb Tpebyembli BapuaHT.
Toraa BaXkHO Kak MOXXHO 6orbLUe 0BHapPYXUTb MHOUKATOPbI, KOTOPbIE NO3BOMSAIOT ONPEeAenUTb, YTO
AaHHbIN BbIGOp He HyXeH. Cpean aTux nokasaTenen BbIGMPalOTCA camble NPOCTble NPOBEPEHHbIE
N XapaKTepHble ANns camoro GonbLIoro YMcna BapuaHTOB Of4HOBpPeMeHHo. [locne atoro BbiGop
YMCNOBOM CXEMbl peLleHUsl 3akniyaeTca B HasHadeHun 3dhdeKTMBHOM npouenypbl NPOBEPKU
NPU3HaKoB, KOTOpas NO3BONAET OTOUpaTb HEKOHKYPEHTHbIE BapvaHTbl N HAXOAUTb ONTUManbHYHO
C TOYKM 3peHusa hopManbHOM NIOrMKU Cxema nocnegoBaTesnibHOro aHanmsa BapmaHToB CBOAMTCS K
pacCcMOTPEHUIO crneaytoLlen nocnegoBaTenbHOCTM onepaLmi:

—(pparMeHTaums BapMaHTOB peLUeHUs KONMMYECTBEHHbIX 3a4a4y B CEMENCTBE NnogkaTteropumn,
Kaxxgas u3 KoTopbix obnagaet AONOMHUTENbHLIMU CeuMdUYecKUMmn XapakTepucTukamu;

—MWCMNONb30BaHME 3TUX KOHKPETHbIX XapakTepUCTMK AN NOUCKa NIOrMYecKUX aHTaroHW3MoB
npu oNMcaHum oTAeNbHbIX NOAMHOXECTB;

—UCKITI0YEeHVEe AanbHenLWero pacCMoTpeHMs NOOMHOXECTB BapMaHTOB, B ONMCaHMN KOTOPbIX
NprMBOOATCA NOrMYeCcKne aHTaroHU3Mbl.

Mpy NPUHATUM MEOUUMHCKUX pelueHui (knaccudmkaums, guarHoctmka m T.4.) cylecTByeT
MHOI0O CUTyauuh, Korga pelleHne [OOSMKHO NpUHUMaTbCes addeKTMBHO M HagexHo. [epeBo
NPUHATUS PELLUEHMA — 3TO HadeXHbI U 3(PMEKTUBHBIN METOA MPUHATUA pPELLUEHWNR, KOTOPbIN
obecneymBaeT BbICOKYH) TOYHOCTb KNaccudukaumm C npocTbiM npeacTtaBrieHMeM cobpaHHbIX
3HaHWA, N OHW WCNOMb30BaNUCb B pPasHbIX 00MacTAX MNPUHATUA MEAULUUHCKUX pPeLUeHU.
Mpo6nemMbl NPUHATUA peLleHni B MeamumHe BKYaloT B cebs OLeHKY TOYHOCTU ANarHOCTUYECKNX
npouenyp, WHTEpNpeTaumio pesynbTaToB MOMOXUTENBHOW WM OTpuUaTeNnbHOW npouenypbl y
KOHKPETHOro nauueHTa, MoAenMpoBaHWe CroXHbIX npobrem naumeHToB M BblIGOp Haubonee
noaxogsiiero nogxoaa k npobneme. 3T TeMbl O4EHb BaXKHbI NPY UCNONB30BAHUM N NPUMEHEHNN
AOKasaTenbHON MeAMWLMHbI; OHW LUMPOKO ONPEeAenslTCs Kak MeToAbl NPUHATUMS MeOULUHCKUX
pewleHnn unu aHanmsa. lNonesHocTb AepeBa NPUHATUS peLleHuin obycnoBreHa rnaBHbIM obpasom
OBYMs1 dhakTopamu: MOAENb AepeBa NPUHATUSA pPELUeHUn aeT agekBaTHOe onucaHue npolecca
NPUHATUA  KIMHUYECKUX peLleHUA W ferko nogaaeTcs TeopeTUHecKkom uHTepnpeTauun u
000CHOBaHMIO.
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LWELUIM KABbINOAYAbI KONOAY 94ICTEPIH MEOUMUMHANDBIK OAUWATHO3 KOKOOA
KONOAHY
C.A. benbruHoea, U.M. YeanueBa, A.M. Ncmyxamegosa

AHOamna: byn makanada wewiM araumapbiHbiH Heaisei cunammamanapbl Kasipei xoHe
bonawakmarbl MeduyuHadarbl KondaHbicmarbl dacmypisii UHOYKUUSIbIK macindepae mabbicmal
banama pemiHOe ycbiHbifiFaH. Kasipai kedde meduuyuHarnbiK akrnapammel 6eliHerneyOiH XoHe OHbI
eHOey MeH masiday KypandapbiH a3ipsiey esekmi macese 6osbin mabbinadel. LLlewim arawmapbl
adici meduyuHarnbik 0epekmepdi eHOeydiH muimdi adicmepiHiH bipi 6onbin mabbinadel. Lewim
Kabbinday arawbl aneopummdepi mandaHameiH Oepekmepldi KbicKapmyfra MyMKiHOIK 6epedi,
MYHbIH ©3i wewimM Kabbinday npoueci ywiH eme MaHbi30bl. Makanada 6yn edicmiH aHemus
mypnepiH OQuasHocmukanalmsiH wewimOi Kabbindayobl Konday XylenepiHe KordaHbliybl
KepcemirieeH.

Meduuyunrarneik barbimmarbl «HbICaH-apeKkem-cyObbekmy XyUeciHiH arieMeHmmepiHiy e3apa
apekemmecmieiHOe Xylie azeHmmepi «nauyueHm-aKkcriepmmik ouazHocmukarblK Xyle-0epizcep»
mypiHOeai YXKbIMObIK wewim KabbindalmbiH OuazHO3 KO MOCESIECIH KapacmblpraH Oypbic.

TyuiHdi ce30ep: depekmepdi uHmennekmyanobiKk manday, manday meH 6ommxkay adicmepi,
wewim arawmapsl, depekmepdi eHOey, wewimOi KabbindayObi Konday xyueci

APPLICATION OF THE SUPPORTING DECISION-MAKING METHODS FOR MEDICAL
DIAGNOSIS
S. Belginova, I. Uvalieva, A. Ismuhamedova

Abstract: This article presents the main characteristics of decision trees and successful
alternatives to the traditional induction approach, with an emphasis on existing and possible future
applications in medicine. To date, the development of tools for expression, processing and analysis
of medical information is actual task. When making medical decisions (classification, diagnosis,
etc.), there are many situations where the decision must be made effectively and reliably. The
method of decision trees is one of the most effective ways of the medical data processing. The
algorithms of the decision trees method provide a possibility to considerably reduce data to be
analyzed, which is important in the decision-making process. Examples of the use of this method
for a decision support system for the diagnosis of anemia are presented.

During the process of interaction of the medical facility elements «object-action-subject"” it is
advisable to consider the task of establishing a diagnosis as a task of collective decision-making,
where the agents of the system are "patient-expert diagnostic system-doctor".

Key words: data mining, methods of analysis and predicting, decision tree, data processing,
decision support system.
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H.M. MyxamegoBa®, M.K. Ckakos?, LLI.P. Kyp6aH6ekoB?, W.K. Wieleba®
'F'ocypapcTeeHHbIit yHuBepeuTeT um. LLlakapuma r. Cemen

2dunman VHCTUTYT aToMHoi aHeprum P HALL PK

3Bp0|.|,r|a|30|<vu7| NonMTEXHMYECKN yHUBepcuTeT, Bpounas, lNonbwa

PEHTTEHO®A3O0OBbIE UCCIIEAOBAHUA MATEPUATA, MONYYEHHOIO HA OCHOBE
KPEMHUA U YTNEPOOA METOAOM UCKPOIMJTIASMEHHOIO CNEKAHUA

AHHOmauusi. W3gecmHo, 4mo KapbudoKkpeMHuegasi Kepamuka — cemelicmgo
8bICOKOMBEepPabIX, 3PO3UOHHO- U KOPPO3UOHHO- CMOUKUX Mamepuasios, cocmosuux u3 kapbuda
KpeMHusi, yanepoda u KpemHus. B Hacmoswel pabome uccrnedogaH peHmaeHoghas308bIli cocmas
aKcrnepumeHmarbHbIX 06pa3yo8 Mamepuarna, rnosy4eHHoO20 Ha OCHO8e KpeMHusi u yenepoda. B
Kayecmee UCXOOHbIX [1OpOWKo8 Orisi NpoeedeHuUs UCKPOMIasMeHHo20 Obifiu  UCo/Ib308aHbl
8MOPUYHbIE MPOOYKMbI MPOMbIWIEHHOCMU. PacdyemHbiM rymem ornpedesieH cocmae Wwuxmbi,
ucrionb3yembil 0 criekaHusi, Komopbll cocmasun 75 % macc KpemHus u 25 % macc epaghuma
(vanepoducmas ocHosa). Mccnedyembie obpasub! b6biiu rosy4eHbl MemMoOOM UCKPOIa3MeHHO20
crnekaHusi. [aHHbIG MemoO crekaHusi S8/1siemcsi UHHOBAUUOHHbIM 8 Hacmosiuee 6pemsi.
YcmaHoeneHo, Ymo rnocne rnposedeHuUsi UCKPOMIa3MeHHO20 CrieKaHusi, nogepxHocmu obpa3yos
cocmosm u3 mpex pas: kapbuda KpeMHUs, KpeMHUs U yarepoda, C 2eKcazoHasibHoU U
Kybu4deckol Kpucmariudeckol pewemkol.

Knroueenble cnoea: KepaMuka, UCKpOria3MeHHoe criekaHue, ¢ha3o8bil aHau3

BBepneHune

Kak n3BecTHO, B HacTosiLee BpeMs KOHUenuus npeobpasoBaHusi npombiwrieHHocTn PK
npegnonaraet Cco3gaHue TEXHOSMOrMW  MNOMYYEeHUs  MPUHUMMIMaNbHO HOBLIX  MaTepuarios,
obecneymBaloLNX Pa3BUTUE HE TONbLKO Hay4yHOM 06nacTun, HO U OTAENbHbIX CEKTOPOB 3KOHOMMUKMN.
K Takmm maTtepuanam OTHOCATCA MpOAYKTbl MOPOLUKOBOW MeTanmnypruM, B 4YacTHOCTU
KapbugokpemHmeBas kepamuka. brnarogapsi CTPyKTYpHbIM OCOBEHHOCTSAM KapbuaokpemMHueBble
mMaTepwuansl obnapatot BbICOKON TEPMOCTOMNKOCTbIO, KOPPO3NOHHOM CTOMKOCTbIO,
TEPMONPOYHOCTbIO, UMEIOT BbICOKME TPMOONOrMYECKMe N MEXaHU4YecKne xapakTepucTmku. Hoeble
MaTepuanbl, CO34aBaeMble MeTOAaMy MOPOLLUKOBOW MeTannypruv, SBNATCA B psade criyvyaes
OCHOBOW KOPEHHOro YNy4yLlleHUs CyLLEeCTBYIOLWMX U CO3aHNS HOBbIX TEXHOMOMMYECKNX NpoLLeccoB
B MaLLUMHOCTPOEHUN, MeTannyprum, HemTAHOW, XUMUYECKOW, SAEepHOM U Opyrux oTpacnax
NPOMbILLIIEHHOCTH

OaHMM K13 WMPOKO NPUMEHSIEMbIX W BOCTPeOOBaHHLIX Ha MpPaKTUKE KepamMUyYecKux
MaTepuanoBs fBfseTcAa mMatepuan Ha ocHoBe Kapbuaga kpemHus. OgHako nNpovsBOACTBO 3TOro
mMaTepuana B KasaxctaHe otcytcTByeT. Kapbug kpemHusa obnagaeTr XMMmnyeckon ctabunbHOCTbIO,
BbICOKON CTOMKOCTbIO K MOBbIWEHHbIM TemnepaTtypam W pagnaumoHHbIM Bo3gencTemeM. Ero
NCMomnb3ylOT B KA4yeCTBE TOPLEBbLIX MEXAHWYECKUX YMNIIOTHUTENEN, AUCKOBbIX TOPMO3O0B,
KOMMOHEeHTa KOMNo3autHom 6poHn. Kpome TOro, OH MCMNOMb3yeTcsa B KayecTBe Crlos
TPUCTPYKTYParibHO-U30TPOMHOrO  MOKPbITUS AN 3reMeHToB  f4epHoro  TonnuBa B
BbICOKOTEMMNEPATYPHbIX SHEPreTUYECKMX peakTopax un ap. [1-2].

M3BeCTHO, YTO CTaHAApPTHbIE TEXHOMOMMU N3roToBMEHNSA kapbuaa KpeMHUs 3aKnodalTes B
KONMMYEeCTBEHHOM CUHTE3e kapbuaoB NyTem peakuuMu B nnasmMe yrneBogoponoB C AWCMEPCHbIM
oKkcuaHbiM cbipbeM [3]. Takke nsBecTeH cnocod npon3soacTBa Kapbuga KpemMHUsS NyTem Harpeea
CMEecun [BYOKMCUM KPEMHUSA W Yriepoacofepxallero BellecTBa B MNoTtoke nnasmbl [4]. B
NpUBEAEHHbIX Bbllle TEXHOMOIMMAX M3roTOBEHUS OAHHOrO MaTtepuarna B KayecTBe KOMMNOHEHTOB
n3genusa  ucrnonb3yetca rotoBas MpoOAyKUMS K3 nepepaboTaHHOro MNpUPOLHOrO  ChIpbS.
Wccnegyemble obpasubl  Obinv  nonyveHbl METOAOM  UCKPOMIA3MEHHOro  ChekaHust C
NCMonb30BaHNEM B KayecTBe UCXOAHbIX KOMMOHEHTOB BTOPUYHbIE MPOAYKTbI MPOMbILLNEHHOCTH,
Takue Kak rpacovToBbIN U KBapLEBLIN NTOMK Op.

Llenbto HacToswen paboThl sBnseTcs nsyvyeHme basoBoro cocrtaBa obpasuoB NonyYeHHbIX
MEeTOOOM MCKPOMNSIa3MEHHOro CrnekaHusi C UCNOMb30BaHUEM B KayeCTBe MCXOOHbIX KOMMOHEHTOB
BTOPUYHbIE NPOAYKTbI NPOMbILLNEHHOCTMU.
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MaTtepuanbl U MeToAbI UCCiefOBaHUSA
Ans nccnegoBaHus BbINIO NOMYYEHO NSATb OMNbITHLIX 06Pa3LOB METOAOM MCKPOMIa3MEHHOro
cnekaHus (SPS), napameTpbl cnekaHns ykasaHbl B Tabnuvue 1.

Tabnuua 1. AicxogHbI XMMUYECKNIA COCTaB NOPOLLKOB M NapaMeTpbl CNeKaHUs

No H Bpewms CkopocTb XuMnyeckumm

o asBaHue | T cnekaHus, Harpyaka, o

mn | o6pasuos oc BbIAEPXKKMN, H;':\rpeBa, KH cocTas, Macc %
MWH C/MuH Si C

1 SiC-1 1600 5 100 12 75 25

2 SiC-2 1400 5 100 12 75 25

3 SiC-3 1200 5 100 12 70 30

4 SiC-4 1500 5 100 12 75 25

5 SiC-5 1300 5 100 12 75 25

SPS-TexHonorva npegnonaraet NnponyckaHue NOCTOSAHHOrO TOKa B PeXUME «BKIHOYEHNE —
BbIKNOYEHNe». B npouecce nNpoTekaHMsa ToKa B TOMKax KOHTaKTa YacTuL, BO3HUKAKOT ANeKTpuyeckme
paspsgbl, NPUBOASALIME K JOKanbHOMY MOBbIWEHUIO TemnepaTypbl. [lpy 3aTtom npoucxoguT
nnaeneHve Marepuana, pesko yckopsitoTca Auddy3noHHble npouecchbl. Ha cnepytowem atane
NponyckaHUsa Toka BbICOKOTEMMEpPaTypHble 06nacT BO3HUKAKT B APYrnx ToYkax obpasua. Takum
obpasom, npouecc obecneuMBaeT PaBHOMEPHOCTb CNekaHna MaTepuana BO BCEM 0O0bLEMe
3aroToBkn. Bo Bpemsi cnekaHuMs B 30HAX KOHTaKTa 4acTul MOpOLUKa MPOUCXOAUT paspyLleHune
OKCUOHbIX NNEHOK, 4TO cnocobctByeT Oonee 3PPEKTUBHOMY KOMMAKTUPOBAHUIO MOPOLLKOBOM
cMmecu. Vicnonb3oBaHMe UMMNYMbCHOMO TOKa MO3BOMSET CHU3UTb MPOLOIIKUTENBHOCTDL CNeKaHus 4o
HecKonbknx MuHYT. Cneumanuctbl OTMeYarlT, 4YTO Bbicokad addekTnBHocTb SPS-metoaa
obycnoBneHa 6anaHcoM mexay npoueccamm ynnoTHEHUN (CNekaHns) MaTepuana n pocTta 4actuy B
pesynbTaTe pekpuctannmsauun matepuana [5-7].

MeToa no3BonseT ahpdeKTUBHO KOHTPONMPOBATbL NOPUCTOCTb ClEKaeMblX MatepuarnoB U
nony4atb KOMMaKTHble 00pasubl COeauHEHWUA, OObIYHOE MNpeccoBaHWE KOTOPbIX MPaKTUYECKU
HeocyuwlecTBMMO. VcKpoBOe nnasmMeHHOe CrnekaHwe SABMsieTCs O4HMM M3 BO3MOXHbIX CnocoboB
CHWXEHUSA 3HeprosaTpaTt npu npoussBoacTBe martepuanos. [Mpu npoBegeHun npouecca SPS He
TpebyeTca npoBOAWUTbL NpeaBapuTenbHytdo 00paboTky Martepuana [[aBneHMem U HeT
HeobXoaMMOCTM B WCMOMb30BaHMM CreunanbHbIX CBA3YIOLWMX KOMMOHEHTOB. M3rotoBneHve
JeTanemn npoucxoauT cpa3y B OKOH4YaTernbHOM hopme. NcxooHas MUKPOCTPYKTypa MOPOLLKOB Npwu
3TOM coxpaHsieTcd. Kpome Toro, ¢ npuMeHeHneM aHanusavpyemoro metoaa BO3MOXHO MosyYyeHue
MaTepuarioB COBEPLLUEHHO HOBOIO TMMNa, MMEOLLMX HEBBICOKYHD TEPMUYECKY YCTONYMBOCTb.

Ana nony4yeHns BbICOKOMMOTHbLIX KOMNAKTOB Npy SPS MOXHO MCNONb30BaTb MEHbLUME MO
CpaBHEHMIO C OOblYHbIM CMEeKaHMEM BpPEMEHA BbIAEPXKKN. YMEHbLUEHWE BPEMEHWN BbIOEPXKKM
CrnocoOCTBYET CHWXEHUIO MUKPOCTPYKTYPHbIX 3BOMOLUMIA B pe3ynbtate Anddy3MOHHOrO KOHTPONs
¢a3oBbIX NpespaLLeHun [8].

OnpegeneHve asoBoro coctaBa MNPOBOAMIIOCL Ha PEHTFEHOBCKOM AundpakTomeTpe
Empyrean c aBTomaTtuMyeckorn cuctemon peructpaumm n obpaboTkm pesynbLTaTtoB WU3MEPEHUH,
komnaHun Panalytical. N3anyyenne: Cu Ka; HanpskeHne n Tok: 45 kV, 40 mA. Pa3smep wara
ckaHupoBaHua — 0.013 °268. Bpems akcnosuumm 70,15 c. Micnonb3oBanachk (hmkcMpoBaHHas Lienb
avBepreHumn pasmepom 1° (pacCcTosiHue OT Wenu ameBepreHuum Jo dokyca Tpybku 87 mm),
aHTupacceuBaroLwasa wenb 2°, Macka nagaroLwero nydyka ¢ mapkmposkon 15, obecneuumsatoLlas
LWMpKHY nagatouwero nyyka 14,9 mm. Nccnegyemasn obnactb yrnos 20 coctaenana ot 5° go 153°.
Temnepatypa Bosgyxa npwu nposedeHun cbemkn 18°C. lNpousBogunack CbemMka C BpalleHWeM
aepxatensi co ckopoctbio 0,5 06./c.

Pe3ynbTaTbl nccneaoBaHMn U nx obcyxaeHue

Ha pucyHke la npuBegeHa gudpaktorpamma obpasuya SiC-1. Ha noBepxHocTu obpasua
obGHapyxeHbl basa rpacuta (rekcaroHanbHas Kpuctannuyeckas peweTtka), ¢asa
MeTannmMyeckoro KpemHus (Kybuyeckass KpucTannuyeckas peweTtka) W NUKA  Marou
WHTEHCMBHOCTW, KOTOPblE HaxoAaT XOpowee COOTBETCTBME C OCHOBHbIMM fIMHMAMM NonuTuna
kapbuoa KpeMHust kapbuga kpemMHust 96R ¢ rekcaroHanbHOW KPUCTanmM4eckom peLLeTKOMN,
npoctpaHcTBeHHaa rpynna R 3 m wunu kapbugy KpemHuss C KyOMYeckon peLueTkown
NpocTpaHCcTBEHHOM rpynnbl F — 4 3 m (216).
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B nognoBepxHoCTHOM crioe obpasua ¢asoBbIi COCTaB NpeacTtaBiieH Temu xe 3-M4
OCHOBHbIMKU hasamn (rpadput, MeTannIMYeckoro KpemHuin kapbmga kpemuus). KonmuectBeHHas
OLeHKa gaeT nx NnpUMepHO paBHOE BECOBOE COoAepKaHue.

Ha pucyHke 16 wn 1B npuBegeHbl aundpakrtorpammbl obpasuyoB SiC-2 un  SiC-3
COOTBETCTBEHHO. Hambonee To4HO onpepeneHbl cnegywwme dasbl: ¢asa MeTanIndeckoro
KpemMHus  (kybnyeckast KpucTtannumyeckass peweTka), dasa rpadura (rekcaroHanbHas
Kpuctannuyeckast peLueTtka), U MNuUKM Manon MWHTEHCUBHOCTW, KOTOpble HaxoOaT Xopollee
COOTBETCTBME C OCHOBHBbIMW JNUHUAMW Kapbuaa KpeMHMs C KybBudeckonm KpucTan-nnyeckomn
pelweTkon, npocTpaHcTBeHHas rpynna F-43m (216) n aHanormyHelM Kapbugom KpeMHus,
Ha3blBaeMbIM MyacaHHUT 3C.

Ha pucyHke 1r npuBegeHa andpakrorpamma obpasua SiC-4. B kayecTBe OCHOBHbIX (a3 B
asoBoM cocTaBe oOOpasua yBEPEHHO MWAEHTUOMUMPYIOTCS KpucTanimieckass moamndukaums
rekcaroHanbHoro rpacuvTa, MeTanIM4eckoro KpeMHus 1 kapbuga KpemHus.
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PucyHok 1 — Indpakrorpamma obpasLonB
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[MvKKn, COOTBETCTBYIOLLME JIMHUAM FeKcaroHanbHOro rpaduTa xapakrepusyTcss 60MbLLIOoN
MOMNYLWMPUHON, YTO MOXeT COOTBETCTBOBATb MasriloMy pasmepy KpUCTanmnuToB, Marnow cTeneHu
COBEpLUEHCTBA KpUCTamNnMYeckon pelleTkn U OpyruMm npuymMHam, CBUAETEeNbCTBYHOLWMM O Maromn
cTeneHn rpadputaumm rpacuta B obpasue. Ob6uliee 3aBbllUEHNE WHTEHCUBHOCTU NUHWUIA LUTPUX
anarpaMmmbl rpaduta, XopoLlo BUAHOM Ha PUCYHKE 2 BbISIBNSAET HE COOTBETCTBME MHTEHCUBHOCTEN
NMUKOB 3KCNepuMeHTanbHON andpakrorpammMmbl C MHTEHCUBHOCTSMW FIMHUIA 3TanoHHOW pasbl, 4TO
MOXET roBOPUTbL O HaNU4MM NpPeMMyLLEeCTBEHHON OpUeHTauuMn KpUCTannnToB (TekcType) rpadputa
B obpasue 1 Apyrnx CTPYKTYPHbIX OTANYMIA OT 3TanoHHoM dasbl. Mk ngeHTMULMPOBaHHbIE Ha
COOTBETCTBME KyOUYECKON pelueTke MeTanIM4yeckoro KpeMHUS U KPUCTanIM4yeckon peLueTKu
Kybuueckon moandmkauumn kapbuga KpemMHUs, HaNPOTUB, XapakTepuaytoTCsl Manon NonyLwnpuHon
(nmetoT xopolee paspeweHne no Ka1,2 gynnety xapakTepucTuyeckoro msnydenuma (puc. 1), u
xopowunm obwmm coBnageHnemM MHTEHCUMBHOCTEN MUKOB SKCNepuMeHTanbHon andpakrorpammsl C
WHTEHCMBHOCTAMW NIMHUI 3TanoHHou ¢hasbl. Kpuctannuyeckas mogudukauma kapbuga kpemHus
Kybuyeckom CUHroHun, BblbpaHa W3 paga  KaHAMAATHbIX  3TanOHHbIX a3, BKIIHYAKOLWMX
rekcaroHasnbHble U pombuyeckne mogudukaLmm No NPU3HaKy Haunyylwemn oLeHKN COOTBETCTBMS.

Ha pucyHke1n npuBegeHa andpaktorpamma obpasua SiC-5. B kauyecTBe OCHOBHbIX ha3 B

dasoBoM coctaBe obpa3ua YBEPEHHO MOEHTUUUMPYIOTCH  KpucTannuyeckve  dasbl
rekcaroHanbHoOro rpadputa u MeTannuMyeckoro KpemHus. Kpuctannuyeckas wmoaundumkaums
Kapbuaa KpemHuUst KyGM4eCKOM CUMHIOHWWM BblbpaHa M3 cnmucka kaHauaaTHbIX a3 Ha OCHOBAHMU
onbiTa aHanu3a gasoBoro coctaea obpasua 4.

PesynbTaT kKa4eCTBEHHOro aHanusa W MONYKOSIMYECTBEHHOW OLIEHKN cogepxaHusa ¢das no
AandbpakTorpaMmam nokasbiBatoT, Y4TO MaccoBasi AONs coaepxaHus ¢asbl kapbuaa KpemHus
coctasnset ot 20 go 30% B 3aBMCUMOCTM OT TemnepaTypbl HarpeBa, YTo ABMNAETCA nokasaTenem
TOro, YTO B3aMMOAEWCTBME KPEMHWUS W yrnepoda npu Temnepatypax MpOoM3OL0 AOSMKHbIM
obpasom.

BbiBOoAbI

Ha ocHoBaHuM aHanu3a nofy4YeHHbIX pe3ynbTaTtoB (as3oBoro coctaBa obpasuoB
MOMNy4YEeHHbIX METOAOM WCKPOMIa3MEHHOro CrekaHUsa C MCMOSb30BaHMEM B KayeCTBE UCXOAHbIX
KOMMOHEHTOB BTOPMYHbIE NPOAYKTbI MPOMbILLNEHHOCTN MOXHO caenaTtb CrneayoLime BbiBoabI:

-YcTtaHoBneHo, 4to Bce obpasubl MOMyYeHHble MEeTOAOM MCKPOMNMa3MEHHOro CrekaHus
COCTOAT U3 criegyowmx ¢as: asa MeTannmMyeckoro KpemHusa (Kybudeckas Kpuctannuyeckas
pelieTka), asa rpacumra (rekcaroHanbHas Kpuctannuyeckas pelueTka), dasa kapbuga KpemHus
C Kybu4eckom 1 rekcaroHanbHON peLLeTKon;

— YCTaHOBMEHO, YTO MaccoBas AoNA coaepxaHusa dasbl kapbuaa KpeMHUsA CocTaBnseT oT
20 po 30% B 3aBMCMMOCTM OT TemMnepaTypbl HarpeBsa;

— O6HapyxeHo, 4To ha3bl kapbuaa KPeMHUS NPUCYTCTBYIOT B HECKOMbKMX MOnuTUnax, a
Takke cumiTyaumss moxeT ObiTb eule Gonee cnoxHow, ecnu daktudeckn B obpasue kapbug
KpeMHUS NPUCYTCTBYET HE B OOHOW, a B ABYX U Bonee mogudukaumnsax.
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¥LKbIHXANbIHObI BIPIKTIPY 8AICIH KONOAHA OTbIPbIN KPEMHUW XXOHE IPAGUT
HET3IHOEN MATEPUANAbI PEHTTEHAIK ®A3AJbIK 3EPTTEYIEP
H.M. Myxamegosa, M.K. Ckakos, LLU.P. Kyp6aH6ekos, W.K. Wieleba

Geneini 6onraHdad, kapbudmi KpeMHUl KepeMuka — KpeMHul KapbuOliHeH, Kemipmeai XoHe
KpeMHultdeH mypambiH XOfapbl Kammhbl, 3PO3USIbIK-)XOHE KOPPO3USIbIK-mypakmbl mMemarndap
KamapsbiHaH. Ocbl XyMbicma KpeMHUU XoHe cymeei Heai3iHOe arnbiHFaH MamepuandapobiH
3KCrepuMeHmMmiK yrainepiHiH peHmaeHgasanbik Kypambl 3epmmendi. YWKbIHnasMmabiKmsl
XKypaizy ywiH 6acmarkbl yHmak pemiHde eHOipicmiH eKiHwi eHiMOepi KordaHblnobl. Ecenmey
JKOnbIMeH Bipikmipy yWwiH KorndaHblnFaH wuxmaHbiH KypaMbl aHbIKmandbl, oHda KpeMHUl maccachl
75% xeHe epagummiH Mmaccacbl (Kemipmekmi Heezid) 25% Kypadel. [lalidanaHraH yrieinep
VWKbIHMNasanblK 6ipikmipy o0icimeH anbiHFaH. bipikmipydiH ©6yn odici ockl yaKbimma
UHHOoBayusinbIK 60nbin mabsinadsl. bekimineeHded, ywkKbiHMnasmarnsik 6ipikmipydi XypaizeaeHHeH
KeliH yneinepdiH bemmepi yw ¢haszadaH mypaldbi: eekcazoHarnoblK XoHe KybmblK Kpucmasobi
mopnapk! 6ap KpeMHul Kapbudi, KpeMHULU XoHe KOMIpMEK.

TytiHOi ce30ep: Kepamuka, YWKbIHXarbIHObI 6ipikmipy,

X-RAY PHASE STUDIES OF SILICON AND CARBON-BASED MATERIAL
BY THE SPARK-SINTERING METHOD
N. Mukhamedova, M. Skakov, Sh. Kurbanbekov, W. Wieleba

It is known that silicon carbide ceramics are a family of high-hard, erosion and corrosion-
resistant materials consisting of silicon carbide, carbon and silicon. In the present work, the x-ray
phase composition of experimental samples of a material obtained on the basis of silicon and
carbon was investigated. As the initial powders for conducting sparkplasma, secondary industrial
products were used. Calculation of the composition of the charge used for sintering, which
amounted to 75% of the mass of silicon and 25% of the mass of graphite (carbon base). The
investigated samples were obtained by the spark-sintering method. This method of sintering is
innovative at the present time. It has been established that after the spark-sintering is carried out,
the surfaces of the samples consist of three phases: silicon carbide, silicon and carbon, with a
hexagonal and cubic crystal lattice.

Key words: ceramics, spark-over sintering, phase analysis

MPHTW: 81.91.51.; 81.09.

H.M. Myxamegosa', M.K. Ckakos?, LLI.P. Kyp6an6ekos”, W.K. Wieleba®
'FocypapcTeeHHbIit yHuBepeuTeT um. LLlakapuma r. Cemen

2dununan VHcTuTyT aTomHoii aHeprum P HALL PK, r. KypuaTos
3Bpou,naBC|<|/||7| nonuTexHMYeckuin yumesepcuteT, Bpounas, MNMonblia

ONMPEAENEHUE U3HOCOCTOUKOCTU KEPAMUYECKOIO MATEPUATA, NOJTYYEHHOIO
HA OCHOBE KPEMHUA U YTIEPOOA METOAOM UCKPOIMJNTABMEHHOIO CNEKAHUA

AHHOmMauyus: VzeecmHo, 4mo Kepamudeckue Mamepuasibl obnadaom yHUKalbHbIMU
u3uKo-mexaHudeckumu, mpubosioeudeckuMu ceolicmeaMu U 8bIMECHSIlom Ha rpakmuke psio
crasos ¢ aHano2u4yHbIM HasHadYeHueM. B OaHHou pabome 6binu onpedenieHbl KoaghuyueHmsl
MmpeHUsi U U3HOCOCMOUKOCMb 0s1y4eHHbIX 0bpa3yo8 Kepamuyecko2o Mamepuara, rnosy4eHHoO20
MemodOM UCKPOINIa3MeHHO20 CrieKaHUsl, S6MsIIUUMCS MepCrieKmueHbIM 8 Hacmosiuee 8peMsi.
KapbudokpemHuesnsili mMamepuasi bbisl 10o7y4eH C UCMOIb308aHUEM 8 Kadecmee UCXOOHbIX
KOMIMOHEeHMOo8 8MOopUYHbIe MPOOYKMbI MPOMbIWIeHHOCMU. PacyemHbiM rymem ornpedesieH
cocmae wuxmal, Ucrosib3yemblil Orsi criekaHus, Komopbili cocmasun 75% macc kpemHus u 25%
macc epaghuma (yenepoducmas ocHosa). OrnpedernieHue GaHHbIX napamMempos rpoe8odunucs Ha
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mpubomempe THT-S-AX0000 npouseodcmea CSEM (llleetiuapusi). Pe3ynbmambl U3MepPeHUs
rokasbigarom, 4mo  KO3(huUUeHmMbl  mPeHUs  OJly4eHHbIX 006pa3yo8 He  MmOJIbKO
coomeemcmaytom, HO U npesocxo0sim u3gecmHbie mabriuyHble OaHHbIe.

Knroyesnie cnoea: kepamuka, UCKpOMNnasMeHHoe criekaHue, U3HOCOCMOoUKOCMb

BBepeHue

B dunmane MAS PITI HAL, PK B HacToswee Bpems nayt paboTbl NO NOMy4eHMto HOBOro
ana KasaxctaHa martepuana Ha OCHOBe kapbuga KpeMHusi, UCMOoMb3ys B KayeCTBe WUCXOAHbIX
KOMMOHEHTOB NPOMBbILLIIEHHbIV IOM.

KapbugokpemHneBasi kepammka — 9TO Lienoe CEeMENCTBO BbICOKOTBEPAbIX, SPO3NOHHO- U
KOPPO3NOHHO- CTOMKUX MaTepuanoB, COCTOALWLMX U3 kapbuaa KpemMHus, yrnepoga u KpemHusa. 9tm
MaTepuanbl 06nagaT cnegyowuMmn XxapakTepmucTMkammn: BbICOKON NPOYHOCTbBIO, XKapOCTOMKOCTbIO
N KaponpoYHOCTbI, CTOMKOCTbIO K MHOMOKpaTHbIM TernnocMeHaMm, K TennoBbiM yaapam,
XMMWYECKON WHEPTHOCTbIO MO OTHOLIEHWI0 K arpeccuMBHbIM cpefaM, [OCTaTOYHO BbICOKOW
TENNONPOBOAHOCTLIO N HAU3KMM KO3DPULMEHTOM TPEHUS , yKazaHHOM B [1-2]. OQHMM 13 OCHOBHbIX
MEeTOO0B MOMyYeHUs aHHOro MaTtepuarna Ha CerogHsAWHWUM AeHb ABASETCA NponuTka rpacdouTtoBom
OCHOBbI XWOKUM KpeMHueM, KOoTopbl 6bin n3obpeteH Gonee nonyeseka Ha3ad, a MoryyeHue
Martepuana MeTodoM MOpPOLLKOBON MeTannyprmm otcytcteyeT [3-5]. OCHOBHOE [OCTOMHCTBO
KepaMuKkun Ha OCHOBe Kapbuaa KpemHusi, a Takke CUNULMPOBAHHOrO rpaduta, UCnonb3oBaHue
MartepuanoB A4S NOALUMMHUKOB W YNIOTHEHUW XWOKOCTHOIMO TPEHUs — 3TO OYeHb BbICOKasd
N3HOCOCTOMKOCTb B XXECTKMX YCrOBMAX abpasvBHOro M3HaLIMBAHUA U MOBbLILEHHbIX TemMneparyp,
obecneyrBaemas covYeTaHMEM BbICOKON TBEPAOCTU WM BbICOKOW TEMnonpoBOAHOCTU. HekoTopble
bu3nKo-mexaHN4eckne CBOMCTBa mMatepuana kapbua KpeMHus B CPaBHEHUN C CUNMLMPOBAHHBIM
rpacdhnTom npuBeeHsl B [6-7].

B HacTosLee BpeMsi NPUMEHAIOTCS pasfmyHble MeToabl AN nonyvyeHus kapbuga KpemMHus um
ero Moavdukaumi, Takme Kak nponuTka YrnepogHOW OCHOBbI pacniaBfEeHHbIM KPEMHUEM,
crekaHve KpemHesema C yrnepogom B rpadutoBon anektponeyn AdecoHa, nonyyeHve
Martepuana «BHYTPEHHUM cunuumpoBaHuem» u ap. Ocoboe pasBuTME B nocnegHee gecarunetune
no NONy4YeHUo MaTepmanoB Ha OCHOBE Kapbuaa KpeMHMS C MOMOLLbIO NMOPOLUKOBOW MeTannyprum
ABNAETCH MeTOA UCKponnasmeHHoro cnekaHus (SPS — Spark Plasma Sintering).

[aHHbin  meTog nos3sonseT 9PEEKTUBHO KOHTPONMPOBaTb MOPUCTOCTb  CNeKaemblX
MaTepuanoB W MornyyYyaTb KOMMaKTHble obpasubl coeguHeHu, 0BblYHOE MPecCcoBaHWEe KOTOPbIX
npakTu4eckn HeocyLlectesmma [8-9].

MprHMMasa BO BHUMaHME BbILLEN3NOXEHHOE, BECbMa aKTyanbHOW TEMOW SABMSETCS U3yveHne
MaTepuarnioB Ha OCHOBE KpeMHus u yrnepoga. Llenbto gaHHonm paboTbl siBNSeTca onpegenexHve
MEXaHMYECKNX CBOWCTB MOJSIYYEHHOrO MaTepuana, TakMx Kak M3HOCOCTOMKOCTb U KOI(PULMEHT
TpeHus.

MaTtepuanbl 1 MeToAbl UCCrnefoBaHUsA

[nsa nccnegoBaHus GbIN0 NONYYEHO NATb ONbITHLIX 06pa3LOB METOAOM UCKPOMIa3MeHHOro
cnekaHua (SPS), napameTpbl cnekaHns ykasaHbl B Tabnuvue 1.

Tabnuua 1 — ICXoaHbIM XMMUYECKMIA COCTaB NOPOLLKOB U NapaMeTpbl CNEKaHNS

XuMunyeckumi
Ne HassaHune T cnekaHus, Bpewmsi CkopocTb Harpyska, o
0 coctas, Macc%

mn obpasuos C BblAEPXKN, MUH | Harpesa, °C/MuH kH S C
1 SiC-1 1600 5 100 12 75 25

2 SiC-2 1400 5 100 12 75 25

3 SiC-3 1200 5 100 12 70 30

4 SiC-4 1500 5 100 12 75 25

5 SiC-5 1300 5 100 12 75 25

CmelumBaHne nopoLlKkoB npoBoaunnun B BubpaumoHHon MukpomenbHuue PULVERISETTE 0
(doupmbl FRITSCH).

CnekaHve NopoLLKOBbIX CMECen NPOBOAUNN Ha creLumanbHon ycTaHoBke Labox-1575.

MexaHudeckme ucnbiTaHUs Ha onpegeneHne KoadduUMeHTa TpeHUs MpPoBOAUNOCL Ha
TpnbomeTtpe THT-S-AX0000 npomssoactBa CSEM (LUeenuapus). Harpyska Ha wuHOMKaTOp
coctaensana 100 H. YactoTa BpawieHus 1450 06/MuH.
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OnpeneneHne W3HOCOCTOMKOCTM ObINO oOnNpedeneHo Ha TPexXMepHOM OeCKOHTaKTHOM
npodunomeTpe Micro Measure 3D Station.
PesynbTaTbl MCCneaoBaHUn U uX obecyxaeHne
OnpegenenHne KoahrLUMEHTOB TpeHUs ObiNKn nonyyeHbl Ha TpubomeTpe CKOPOCTb N3HOCA
coctansna 115 o6/MuH. npu Harpyske 10 H, yactoTa 2 'L, npu KoMHaTHOI Temnepatype 25°C,
AnameTp MCrnonb3yemMoro apa coctaBvn 3 MM, Matepman kapbug sonbdpama.
B Tabnuue 1 nokasaHbl KOAPULNEHT TPEHNST 06Pa3LOB U MHTEHCUBHOCTbL M3HOCA.

Tabnvua 1 — KoadhdmumeHT TpeHms 06pasLioB M MIHTEHCMBHOCTb M3HOCA

Ne n/n HanmeHoBaHne obpasua Koagpp. TpeHus MHTeHcrBHOCTL naHoca, 10°
1 SiC-1 0,618 1,56
2 SiC-2 0,601 34,6
3 SiC-3 0,680 11,3
4 SiC-4 0,256 0,92
5 SiC-5 0,651 13,7
6 MpoToTmn 0,326 0,24

XapakTep v rmybvHa n3Hoca nokasaHbl Ha pUCyHke 1.

s8batss28288

SiasBNUEBEELBEEALEABACBRBRERET

SiC-5 MpoToTtumn
PucyHok 1 — Xapaktep u rnybuHa nsHoca
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OnpepeneHne KoahduumeHTa TpeHUs NokasbiBaloT, YTO Npy 6onee BbICOKUX TemnepaTypax
AaHHble KO3(MUUMEHT yMeHbluaeTcs. Takke CTOMTb OTMETUTb, YTO MHTEHCUBHOCTb W3HOCA,
YMEHbLLIAETCS C yBENMYEHNEM TEMMEPATYPbI CNEKaHUS.

BbiBOAbI

Ha ocHOoBaHWM aHanu3a nony4YeHHbIX pe3ynbTaToB TPUBONOrmyecknx CBONCTB obBpasLoB
NOMNy4YeHHbIX METOAOM WMCKPOMIa3MEHHOro CrnekaHusa C MCMNofb30BaHMEM B KavyeCTBe MCXOAHbIX
KOMMOHEHTOB BTOPMYHbIE NPOAYKTbI MPOMbILLNIEHHOCTU MOXHO caenaTtb crneayoLime BbiBoabI:

— YCTaHOBMEHO, YTO Bce 0bpasubl NofydeHHble MEeTO4OM WCKPOMIa3MeHHOro CcrnekaHus
UMEIOT HU3KMUI KOIDULNEHT TPEHNA N ABNAKOTCA N3HOCOCTONKNMMU;

— YCTa@HOBMEHO, YTO MpPW YyBENMYEHUM TemnepaTypbl crekaHust obpasuoB YMeEHbLUAeTCs
KO3 DULNEHT TPEHUS;

— 0BHapyXXeHO, YTO yBENMYEHME TeMNepaTypbl cnekaHnst obpasuoB 6naroTBOPHO BAMET Ha
WHTEHCMBHOCTb M3HOCA NOSy4YEHHOro KepaMmM4YecKkoro Matepuana.

Ha OCHOBaHWM BbILEONUCAHHOIO MOXHO CKasaTb, YTO MpU YBENUMYEHUM TemnepaTypbl
crekaHus, B3aMMOAenCcTBME NOPOLLKOBbIX KOMMOHEHTOB 0bpa3oBbiBaeT 6onee yCcTonumBbIvi Kapkac
13 kapbuga KpemMHus.
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¥LWKbIHXANbIHAbLI BIPIKTIPY 8AICIH KONAAHA OTbIPbIN KPEMHUW XXOHE MPAGUT
HETI3IHAEIN MATEPUANObI TO3YFA TO3IMAINIKTI AHBIKTAY
H.M. Myxamegosa, M.K. Ckakos, LLU.P. Kypban6bekos, W.K. Wieleba

Geneini 6onraHOal, KepamukanblK MamepuandapObiH bipesel u3uKa-mexaHUKasbiK,
mpubornoausnbiKk Kacuemi 6ap XoHe ic-Xy3iHOe ykcac KosidaHbicmarbl KopbimranapOobiH 6ip
KamaphblH bifbICMbIpbIn wWhiFapadbl. Ocbl XyMbicma OCbl yakblmma rnepcrnekmusarbik 60sbin
mabbinambiH  YWKbIHAasmansik 6ipikmipy o0iciMeH arbiHFaH KepaMukarnblKk Mamepuandap
yrieinepiHiH yUKkersic xeHe mo3yra mypakmbiiibiFbl K03ghguuueHmi aHbikmarnobl. KapbudkpemHul
Mamepuasbl 6acmarnkbl KOMIOHEHMI pemiHOe eHdipicmiH ekiHwi eHiMOepiH naldanaHy apKbirbl
anbiHObl. Ecenmey xonbimeH OGipikmipy ywiH KondaHblnfaH WuxmaHbiH Kypambl aHbiKkmasosbl,
OHOa KpeMHul maccacbkl 75% xoHe 2pachummiH maccach! (kemipmekmi Hezi3) 25 % Kypaodbl. Ochbl
napamempnepdi aHbikmay CSEM (lUseluapusi) eHOipeceH THT-S-AX0000 mpubomempde
XKypei3indi. ©nwey Hemuxenepi anbiHFaH yneinepdiH yukenic KoaghguuyueHmmepi mek KaHa
calikec KerneeHiMeH Koca, beseini kecme manimemmepiHeH acbin myceol.

TytiH ce3dep: KepaMukKa, YWKbIHXarbIHObI Bipikmipy, mo3yra me3aimoirnik
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DETERMINATION OF THE WEAR RESISTANCE OF A CERAMIC MATERIAL OBTAINED ON
THE BASIS OF SILICON AND CARBON BY THE SPARK-SINTERING METHOD
N. Mukhamedova, M. Skakov, Sh. Kurbanbekov, W. Wieleba

It is known that ceramic materials possess unique physicomechanical, tribological properties
and displace in practice a number of alloys with a similar purpose. In this paper, the coefficients of
friction and wear resistance of the obtained samples of a ceramic material obtained by the spark-
sintering method, which is promising at present, were determined. The silicon carbide material was
obtained using secondary industry products as initial components. Calculation of the composition
of the charge used for sintering, which amounted to 75% of the mass of silicon and 25% of the
mass of graphite (carbon base). The determination of these parameters was carried out on a TNT-
S-AX0000 tribometer manufactured by CSEM (Switzerland). The measurement results show that
the friction coefficients of the obtained samples not only correspond, but also exceed the known
tabulated data.

Key words: ceramics, spark-plasma sintering, wear resistance
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0.H. Knukywun®, C.W. Natbinos?, A.A. KaweBkuH?, 5.B. KowekoBa®
'OMCKwit rocyJapCTBEHHbIN TEXHUYECKUIA yHUBEpCUTET, ropod Omck
2CeBepo-KazaxcTaHckuii rocygapcTBeHHblii yHuBepceuteT uM. M. KosbiGaeBa, r. MeTponaBnoBck

ANFOPUTM KOOUPOBAHMUS CNYYANHbIX CUTHANOB MO MAEHTU®UKALMOHHOMY
NMAPAMETPY ®OPMbI

AHHOmauus: OnucaHo 6HedpeHue uHmenmnekmyasnbHolU mexHonoauu obpabomku u
aHasu3sa criy4dalHbiX cu2Hasos8, Ymo s18/19emcsi OOHUM U3 UHHOB8AUUOHHbIX Hay4YHbIX HarnpaeneHuu
paseumusi Hay4HO-mexHO/I02Uu4ecKoa0 rpoepecca. Bedywue 3apybexHble [pOMbILUIEHHbIE
KomnaHuu 0asHO pabomatrom 8 HarpasneHuu «UHmersnnekmyanudayuuy rnymem co30aHusi
3KCNEePMHbIX CUCMEeM KOHMPOJ/IS COCMOSIHUS U Qua2HOCMUKU MawuH u mexaHuamos. OOHako
paspabomaHHble UHMerekmyarnbHble MexHoro2uu HedocmamoyHo 3¢hhekmueHbl. Tem He
MeHee, Ha 0aHHbIU MOMEHM MPUMEHEHUE 3KCMEePMHbIX cucmemM rpu duazHocmuke obopydosaHusi
rnosesonsiem pacrnos3Hame mosibko 60-70% deghekmos, moyHocmb rnpoeHo3a docmueaem 0,6 u
OHU y3Kocreyuanu3upo8aHsi.

B OQdaHHOU cmambe npedcmasrnieH HO8bIU an2opumm KooOuposaHusi HabrrodaemMbix
criyqalHbIX Ccu2Haslo8 Ha OCHO8e meopuu UOeHMUGUKAUUOHHbIX u3MepeHul. Asmopsbl
ucrnonb3ytom OaHHy meoputo Or1sl aHanusa pacrnpedesieHusi MeHO8EHHbIX 3Ha4YeHUU U3MepPsieMbIX
cueHanos. B cmambe onucaHa mexHono2usi MoCMpPOeHUsi UHMeineKkmyarsbHbIX KOMMIbIOMepPHbIX
npubopoes u cucmem, Mo38OMSIWUX peanu3ogams MoCMasneHHy 3adady. YcmaHoerneHo, 4mo
subpoduasHocmu4yecKkue ucfbimaHusi  POMbIWIeHHO20 060py0oBaHUsi C  KOMIIEKCHbIM
MPUMEHEeHUEeM PeOIOXEHHbIX MEeXHO02uli Mo360JIII0M CYyUW,eCM8EHHO 108bICUMb MOYHOCMb
udeHmugukauuu 0eghekmoas.

Knroyeenie crnoea: udeHmuuKkalyUoOHHbIE U3MepPEeHUs], duazHOCMuKa, rpoaHo3uUposaHue,
passumue 0eghekmos.

B HacTosilwee Bpemsi umdppoBas obpaboTka curHanoB cTana nepcrnekTMBHOW obnacTblo
Hayku, HanpaBfeHHOW Ha pa3BuMTUE W peanu3auuto MeTogoB M TEXHUYECKMX NPUEMOB ANS
n3BneyeHnsi, 06paboTkm n aHannsa MHopmaLnw.

Llenn, kotopble pocturaioTcs npu obpaboTke curHanoB pasnuyHbl U OonpeaensitoTcs
obnacTelo NnpumMeHeHus. N3 WnpoKoro cnektTpa MCnonb30BaHUSA NpUBeSEM HECKOSbKO MPUMEPOB:
ANCTaHUNOHHOE 30HAMpOBaHME 3eMrv, 3KONOrMYeCKUn MOHUTOPWHT, OUArHOCTUKA U MOHUTOPWHT
HedTerasoBoro W aHepreTnyeckoro obopyaoBaHus, onpegeneHve napamMeTpoB UM MOUCK
npeaBeCcTHUKOB 3eMneTpsceHnn, 06paboTka peyeBblX CUrHaNoOB, MeAMLMHCKas AnarHocTuKa.

B kaxgonm obnactm npegbsaABnAlTCa chneumannanpoBaHHble TpeboBaHua K obpaboTke
CMrHanoB, OfHaKO peLlarTcs obLme cucTteMaTn3MpoBaHHble 3aaqum:
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1) npn obpaboTKe BbIAENATCA M3 UMEKLLErocsi CUrHanoB MHAOPMAaTMBHbIE NMPU3HAKN B BUAE
napameTpoB, KOTOPbIE XapaKTepu3yrT NPoLEeCcC (M1 COCTOSIHUE);

2) obpaboTka curHanoB yny4llaeT ero Ka4yecTBo, Bknovasi cebs psag npoueccos, KOTOpbie MOryT
YCTpaHATb MOMEXW, MoAYEpPKMBATL W YCTPaHATb peneBaHTHble CcobbiTusA, npeobpa3oBbiBaTb
MHOPMaLMIO B MHTEPMNPETMPYEMYIO ON1S1 YENoBeKka Unv AanbHenwen KOMNbITEPHON 00paboTku
opmy;

3) npn 0bpaboTKe NPOMCXOAUT CKaTUe CuUrHana ans NoBbILLEHUA CKOPOCTM nepefayn n obbvema
namATV B UMPPOBbLIX CUCTEMAX.

B cooTBeTCTBMM C YyKa3aHHbIMW OCOBEHHOCTSIMU  CYLLEeCTBYIOT pasfuyHble MeToAbl
06paboTKM CUrHanoB: cnekTpanbHbIN U BEMBNETHbIN aHanuabl [1], 06y4yeHnsa n oyHKLMOHNPOBAHNUS
3KCNEePTHbIX CUCTEM [2], HENPOKOMNBLIOTEPHBLIX TEXHONOrMM [3].

M3BecTHO, 4TO peanbHble CUrHanbl SBASAIOTCA CryYanHbIMW: KBa3UNepuoanvyeckumm u
HecTauMoOHapHbIMK, codepXallMe BHYTPEHHMEe WYMbl WU BHeELIHMEe nomexn. B aTux ycrnosusax
cywiectyowme metogpl 06paboTkM CUrHamoB SABASKOTCA HeQOCTAaTOYHO  3(hdEKTUBHBIMU,
MOCKOMbKY peLlaloTCs TOMNbKO HEKOTOpPble U3 NpeacTaBneHHbIX Bbllwe 3agay. OTO 06CTOATENbLCTBO
YCINOXHSAET UX NPUMEHeHVe aAnga paspabaTbiBaeMblX MHTEMNEKTyarbHbIX CUCTEM.

B paHHOM paboTe aBTOpamu npegnaraetcs HOBbIA  anroputM 06paboTku  criyvarHbIxX
CUrHarnoB CroXHoW hopMbl, COAePXKaLnX CTauuoHapHble U HECTaUMOHapHbIE COCTaBnsaoLWme, Ha
OCHOBE NPUMEHEHMSI TEOPUN NOEHTUUKALNOHHBIX namepeHun curdanos (TUAC) [2].

TUNC — 3TO WHHOBAUMOHHBLIN MNOAXOA4 K paspaboTke WHTenneKTyanbHblX MEeToaoB W
WHCTPYMEHTOB MAEHTUMKaLUum, pacno3HaBaHust 1 LmdpoBor 06paboTkn hopmbl — pacnpeneneHuns
MrFHOBEHHbIX 3Ha4YeHu 1 BapnabenbHOCTM — pacnpeneneHns BpeMeHHbIX MHTEPBanoB curHana u
€ro XapakTepucTUuK B CTPYKType rnodanbHblX 3TanoHoB. KoMOMHMpOBaHHOE NPUMEHEHNE TEXHOMOII
TUNC n ux BCTpavBaHME B CYyLLECTBYHOLLUME KOMMBIOTEPHbIE U MH(OPMALMOHHO-U3MEPUTENBHBbIE
CMCTEMbI NO3BOSUIO MOBbLICUTL APEPEKTUBHOCTL ANArHOCTUKN U MOHUTOPUHIA TOMSIUBHbBIX 3f1IEMEHTOB
[4], mapoarperaTos [4], HedTeraszoBoro obopyaoBaHus [5].

Ha ocHoBe Hay4Hbix nonoxeHuni TUNC Gbin paspaboTtaH anropntm o6paboTkm criyvyarHblixX
CUrHanoB CrioXHOW (bOpPMbl, anropuTMUYECKN peanusyloWmninecs waramm, cyTb KOTOPbIX NOAPO6GHO
onucaHa B [2].

Ona aHanu3a coctosHua obopygoBaHua Mo  opmMe OUarHOCTUPYEMbIX CUrHanoB
npegnoxeHa CTPYKTypHas cxema MHTENNeKTyanbHOro KOMNbTEPHOro npubopa.

|
|
|
|
OTEOMCH B e da| 1 ] " KEONC
—'—P L ot T EE——
x(t) ‘} i ‘ﬂ)(i"axcnepHoe
I : | 3aKniovenue”
| |
|
} } Peam "3anucs X" BLC | Pexum "Brigog JIX" }
| | |
|
}\ 53: |
R i e R e e A e e S e ey ‘
| |
| |
S BOBX |
X "3xenepTHoe 3akniodenn”
Jkenepr/
onepaTop K "Buifiop oﬁopyaosaung"

PucyHok 1 — CTpykTypHasi cxeMa MHTENNeKTyarnbHOro KoMnboTepHOro npudopa

MpeanoxeHHbI NpuMbop MYHKUMOHMPYET B OBYX pexumax: "BblBOA SNIMHIBUCTUYECKOM
xapakrepuctukm (JIX)" n "3anuce JIX" n BknovaeT B ceba aBa anemeHTa: 6a3y gaHHbix (BO) un
6a3y 3HaHun (B3). Jkcnept/onepatop — cneumanuct B obnactn HepaspyLlualowero KOHTponsa u
AVarHoCTUKN, y4acTBYIOLWMA B U3MepUTENbHbIX npoueccax U OpMUPOBAHUN NIMHIBUCTUHECKMX
OLIEHOK W1 3aKniYeHnin, 3annucbiBaembix B B.

B wmeeT cTpykTypy B BuAe KomnnekcHow Tabnuubl B cpege EXCEL, Bkniovatowien
NO3ULUMOHHbIE W JMHrBUCTMYeckMe koAbl Idi[.] BpeMeHHbIX XapakTepUCTUK WU3MepUTEnbHOro
CUrHamna u COOTBETCTBYIOLLME NIUHIBUCTUYECKME IKCMEPTHbIE OLEHKM W 3aknioveHus (i — Homep
cTpoku B[1).

ISSN 1607-2774 Cewmeit kanacoinbiH [IokapiM aThiHIAFBI MEMJICKETTIK YHUBEpCHUTETIHIH Xabapubichl Ne 2(82)2018 104



[na kaxgoro obbekta gmarHocTukm 6asa gaHHbix (B[) wHaovBuayanbHa, No3TOMYy nepeg
npoBedEeHNEM U3MEPUTENBHOrO 3KCnepumeHTa onepatop dopmupyeT KomaHgy "Bbeibop
obopynoBaHua".

B B3, B cootBeTrcTBMM C pa3paboTaHHbIM anropuTtMoM, C Bbixoda 6noka obpaboTku
nameputenbHbix curHanos (BONC) chopmmnpoBaHHasi BpEMEHHAsI XapakTepucTmka UccrneayemMmoro

curhana X (t) BBOoAMTCS B npeoBpasoBaTerls  BPEMEHHON  XapakTepuUCTUKW  Ans

noeHtTndurkaunoHHolx unamepenun (NMBXUN). Ha Boixoge T[MMBXUW  dopmupyetca maccus
napameTpoB NAEHTUPUKALMOHHbIX n3amepeHun ldx[.].

B ©Onoke uwmknnyeckoro cpasHeHust (BLUC) npoBoguTcs UMKINYECKOE CpaBHEHWE
COOTBETCTBYIOLUNX MO3ULMNOHHBIX W JIMHIBUCTMYECKMX KOAOB WCCNEeAyemMoro curHana c
3anucaHHbiMun B Bl ons kaxgoro gedekTHoro coctoaHnd. B cnyyae paseHctsa Idx[.]=Idi[.], BOBX
nepexogut B pexum "BbiBog JIX" M BbIBOAATCA JIMHIBUCTUYECKME 3JKCNEPTHbIE OLEHKU U
3aknoyeHns. B npoTMBHOM criydae, OcylecTBnsieTca nepexoq B pexum "3anuck JIX" n npu
yyactum akcnepta ang ldx[.] dopmMupytoTcsa IMHIBUCTMYECKUE XapaKTepPUCTMKKN € 3anucbto B B].

Ana paboTbl ¢ OpPMON ONArHOCTUYECKUX CUrHANOB WHTENNEKTYanbHbIA KOMMbIOTEPHbIN
npubop OblN1 BCTPOEH B MEPEHOCHbIN MHOrOKaHasnbHbIA CUHXPOHHbLIA aHanu3atop «KamepToH»
(HMM «POC») [6]. NMpennoxeHHbI MOAEPHU3NPOBAHHLIA BUGpoaHanu3aTop NpoBOANT HE TOJbKO
TPAOVLMOHHBIA MapamMeTpuyeckmin n yHKUMOHanNbHbIM aHanuabl, HO U undpoByto 06paboTkKy
XapaKTEPUCTUK N3MePUTESbHBIX CUrHaNoB Ha OCHOBE NpeanoxeHHon metogmkn TUNC.

BbibpaHHbI Nnpubop, no cornacoBaHuio co cneyunanuctamm HIM "POC" 6bin onpegeneH
Kak O6nok o06paboTkn BpPEMEHHbIX XapaKTepUCTUK AuarHoctmyeckoro curHana (BOBX).
CTtpykTypHas cxema BubpoaHanmsaTtopa ¢ BOBX npeacraBneHa Ha pucyHke 2.

i} ALM BOMC ny

Okcnept/
BOBX onepagop

PucyHok 2 — CTpykTypHasa cxema BubpoaHanusatopa ¢ BOBX

Ha pucyHke 2 ykasaHbl 6510kM, XapakTepHble AN CylwecTByowmnx BnbpoaHanmsaTopos: [ —
aaTtumk Bubpaumn, AL — ananoro-umdposorn npeobpasosatenb, BOVC — 6nok obpaboTku
n3mMepuTenbHbIX curHanos, MY — nHankaTtopHom yCTPONCTRO.

brnok — cxema anroputma paspaboTtaHHoro 1O "IDS+Identification” npeactaeneHa Ha
pucyHke 3.

Pexnm

DER Boisog, /7

SkcnepT «IKCnepTHoe f
P «O6yueHune» P
3aKAI04eHnE

4

~ .

\
( KoHew, )
S -

Pl/lcyHOK 3 — bnok - cxema anroputmMma nporpaMmmHOro Mmoayns
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AnropuTt™M peanuayeTcs crieayowmMm atTanamu:

— BBOZA Uccnegyemoro BubpoamarHoctnyeckoro curHana X(t) B onbiTHLIN 06paseLl cucTembl
«KamepToH» ¢ nporpammHbiM obecneveHnem "IDS+ldentification™;

— obpaboTka curHana B cooTBeTcTBUM C cywecTBytowmm 0 "IDS", roe oH nogsepraetcs
pasnoxeHunio B pag dPypbe, a yxKe Nno 4acToTHbIM cocTaensiiowmm onpegenstoTtca Ci(f) —
AedekTHble COCTOAHNS (rpynnbl 4ePEKTOB C MOXOXMMU MPU3HaKaMu);

— BbIBOZ, onpeaeneHHblx aedekTHbIx coctosaHui Ci(f);

— MaeHTUUKaUMoHHoe n3mepeHme curHana X(t) ¢ popmmpoBaHmem Ha BbIXxode mMaccuBa
Idy[...] ¢ noeHTMdUKALUNOHHBIMX NapameTpamMmn, Ha3BaHWU 3TanoHHbIX OTMETOK VLU, no3numMoHHbIX
N NINHIBUCTMYECKMX KOOOB;

— naeHTMduKauma gedekrta nytemMm LMKINYECKOro MO3NIEMEHTHOr0 CpaBHEHMS MaccuBa
Idy]...] ¢ aTanoHHbIMKU MaccuBamm 1d°]...], 3anucaHHbIx B B;

— BbIBO, 9KCMEPTHOIO 3aKMiOYeHUs — HasBaHUs WOEHTUPUUMPOBAHHOIO AedeKTa,
pekomeHOaunm nNo yCTpaHeHUIo, NPOrHos;

— nepexop B pexum "ObyyeHne".

Ecnu Idy[...] He paBeH 1d°[...], To npeanocneaHuii Lwar NnponyckaeTcs.

B pexume "OOyyeHne" akcneptamm naydaeTcs oObEKT MccneaoBaHusl, yCTaHaBNMBaKOTCA
nedekt 1 B Bl B AnanoroBom pexmme 3aHOCUTCA SKCNEPTHOE 3aKtoYeHme.

Mpegnaraembin anropuTM 6bin MHTErpMpoBaH B nporpammHoe obecriedeHne «IDS» ¢
pobasneHnem yHKUMM ngeHTudmkaummn no kogam (puc. 4).

w DS

CrpykTypa NpeanpuaTas
=4 1Ds
gl Mpeanpuatie 123
-4 MNpeanpuatme Kamepton-A demo
=8 HacocHew arperar 111
145 1: flsuratens
=@ 2: LenTpobexHbii Hacoe
& 133 OBuwme namepenna

Yaanme

MpocmoTp

Wamepenue. Mpocmorp Mapkin

Avarnoctaka

Viaentuduraums » Vaentadukauus
rpadmkn

PucyHok 4 — gpeHTndmrkaums (No kogam) N3 KOHTEKCTHOTO MeHI0 0bLero saamepa

lMpouecc  uvaeHTMdUKaAUUKM  MPOM3BOAMTCHA  CriedylWwuMu  OEeNUCTBUSMMU. BbizoB
OCYLLIECTBMSETCA M3 KOHTEKCTHOro MeH o0uero uamepeHuss arperata, 06beauHAoLWero
n3mepeHus snbpocurHanos. MNMyHKT meHto — aeHTudurkaumnsa — Nameperne.

B okHe BbIBOAMTCS (pUC. 5):

— 3aKniYeHne aKcnepTa UM asBToMaTUYeckMin AMarHo3 B 3aBUCUMOCTU OT PeXUMa;

— 3HaYeHUs1 UAEHTUMDMKALMOHHBLIX MAapaMeTpPoB BO BCEX TOYKAX OOLLEro M3MEPEHUS;

— Tun obopyaoBaHust — kKOMBMHaUKUA 13 Koga Tuna obopyaoBaHMs, HOMepa CXeMbl arperata
N Mapku.

¥ Vnenmndurauns namepering » = | (5] |

Sawmouenmne

Hitke NPEACTAENEHD SaKAKHEHNE SKENEPTa,

Saknrousnie skcnepta

VneHTHdHKaumonEIE NapaMeTpE: 304S1SHMA-8

-0,00889  0,000789999 0,000749399 0,000814999 313

0,000727499 852 0,00081749

ST

PucyHok 5 — OkHo «/aeHTndurkaums nsmepeHmnsi»
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MpUMEHEHNE TEXHOMOMMIA WUCKYCCTBEHHOTO WMHTENNEKTa M HayyHbIX METOAMK aHanusa
TUNC Ha ocHOBe BPEMEHHbLIX XapaKTEPUCTUK OaeT BO3MOXHOCTb MPOBOAUTbL AMArHOCTMKY U
MOHWUTOPWHI NyTEM Nepexofa OT pacrno3HaBaHWUsi M3MEHEHUS (DOPM CUTHANOB K MAeHTUdUKaLnm
oTAenbHbIX AedEKTOB, TMOCKOMNbKY Kaxabld gedekt co3gaeT wHAvBMAYyanbHble opMbl
XapaKTepuUCTUK curHana.

MpennoXeHHbI KOMMbIOTEPHbIN NPUBOP UMeeT GOnbLUY NEPCMNEKTMBY, B YAaCTHOCTU, MpU
aBTOMaTM3aLUM M YNPaBNEHUN PasfNYHbIMIU NPOVU3BOACTBEHHBLIMI NPOLIECCAMM.

B nepcnektnBe paccmatpuBaeTcsl  BO3MOXHOCTb  MNMPUMEHEHUs1  pa3paboTaHHbIX
KOMMNbIOTEPHbIX NMPMOOPOB AN ANArHOCTUKN 060opyaOBaHUS B SNEKTPOIHEPreTUKe, CENCMOrIoru,
ovomeguumHe u T.4.
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MILWIHAI VOEHTUOUKALIMANAY NAPAMETPI BOUbIHLLA KE3OEUCOK CUrHANOAPAObI
KOAOTAY AINMTOPUTMI
KO.H. KnukywwH, C.U. Jlateinos, A.A. KaweskuH, 5.B. KowwekoBa

fbinbIMU  XXOHE MEXHOMo2USbIK fpo2pecmi OamMbimy YWiH UHHOBAUUSIIbIK FblflbIMU
6arbimmapObiH 6ipi 60nbin mabbinambiH Ke30elcok cuzHandapObi eHOey XoHe manday yWwiH
UHmMernnekmyanObl MEeXHOI02usiHbl €eHeidy cunammarsfaH. XKemekwi wemesn uHOYCmpUussbIK
KoMraHusifiapel «UuHmersnnekmyanusayus» XonbiH0a mMawuHanap meH memikmepdiH mepmebeci
MeH OuasHocmukacbkiH bakbinalimbiH capanmamarnbsik Xyluenepdi xacan kenedi. [JeseHmMmeH,
OambiraH 3USIMKEPJ/IiK mexHornoausinap xemkinikmi muimOi emec. [ezeHmeH, Kasipai ke3de
xab0bIKkmbl QuazHocmukanayda capanmamarsbik Xytenepdi KondaHy akaynapdbiH 60-70% -biH
faHa maHyra MyMKiHOiK 6epedi, 6omkamHbiH Ooandiei 0,6-Fa xemedi xoeHe oriap Xofapbl
MamaHOaHObIPbITIFaH.

byn wmakanada cealikecmeHOipy enwemoepiHe HezizderneeH b6aKblnaHambiH Ke30elCcoK
cueHandapdsl kodmayObiH xaHa an2opummi KenmipineeH. Aemopriap OCbl MeOPUSIHbI 611ILEeH2eH
cueHandapibiH ne3dik MeHOepiHIH mapanybiH manday ywiH natidanaHalbl. Makanada 6epineseH
maricbipMaHbl icKe acbipyra MyMKiHOIK 6epemiH uHmesnnekmyanobiK KOMIbIOMEePIIiK KypbliFbiaap
MeH Xylenepdi Kypy mexHosioausicbl curnammarifaH. ¥CbiHblFaH mexHosio2usinapobl KeweHOoi
KondaHymMeH eHepKacinmik xabobiKkmbiH Oipinl OuascHOCMUKarsblK CbiIHaKmapbiHOa akaynapobl
catikecmeHOipy OandiziH edayip xaKkcapmyra MyMKiHOIK 6epinoi.

TyliH ce3dep: calikecmeHOipy enuwemoepi, OuazHocmuka, bosmkay, Kemuwinikmepoi
Oambimy.

THE ALGORITHM OF ENCODING RANDOM SIGNALS BY THE FORM'S IDENTIFICATION
PARAMETER
Yu. Klikushin, S. Latypov, A. Kashevkin, B. Koshekova

The introduction of intelligent technology for the processing and analysis of random signals is
described, which is one of the innovative scientific directions for the development of scientific and
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technological progress. Leading foreign industrial companies have long been working towards
«intellectualization» by creating expert systems for monitoring the status and diagnosis of
machines and mechanisms. However, the developed intellectual technologies are not effective
enough. Nevertheless, at the moment the application of expert systems in the diagnosis of
equipment allows us to recognize only 60-70% of defects, the accuracy of the forecast reaches 0.6
and they are highly specialized.

This article presents a new algorithm for encoding the observed random signals based on
the theory of identification measurements. The authors use this theory to analyze the distribution of
the instantaneous values of the measured signals. The article describes the technology of building
intelligent computer devices and systems that make it possible to realize the task. It is established
that vibration diagnostics tests of industrial equipment with complex application of the proposed
technologies make it possible to significantly improve the accuracy of identification of defects.

Key words: identification measurements, diagnostics, forecasting, defect development.

FTAXP: 65.33.41

3.U. Ko6xxacapoBa, M.K. KaceimoBa, I'.3. OpbimbeToBa., 3.T. HypcentoBa
M.Bye30B aTbiHgarbl OHTYCTiK KasakcTaH MemnekeTTiK yHMBepcuTeTi, LLUbIMKEHT K.

ASCTYPJI EMEC LUMKISAT KOJIAAHY APKblJ1bl MAKAPOH ©HAIPY TEXHOJIOIMMACBIH
XETINAIPY

AHOamna: byn makanada mMakapOH YHbIHbIH KypaMbiH 6alibimy ywiH CYribl YHbl KOCbIFaH.
XKakcel cananbl makapoH arnyra 6udal XoHe CY/bl YHbIHbIH OHMalbl KambiHacmapbl
KapacmebipbinraH. XKypeidineeH 3epmmeynep HeeidiHOe b6apbiHwia MyMkKiH 6onambiH Cyribl YHbIH
Mmenwepney xannbl yH canmarbiHbiH 20-40% Kypadbl. Cyrnbl  YHbIHbIH CyObl  CiHIpY
KabinemminiaiHiH MakapOHHbLIH carnackl muzaizemiH acepi 3epmmenoi.

Heezizai wukizammbiH decmyprii eMec mypriepiH XoHe HbiralimambiH KocranapObiH 6udal
VYHbIHbIH KpaxmarsiblHa, MaKapOHHbIH PEOsIo2USIbIK KacuemmepiHe XeHe MaKapOHHbIH carnacbiHa
acepi 3epmmenoi.

MakapoH eHiMOepiHiH canarblK KepcemkilumepiH xakcapmyra MyMKIHOIK 6epemiH Heaisei
WwuKizammebiH XoHe 6albimbiiraH KocranapObiH 0Oacmyprii eMec myprepiHiH oHmadiibi
mernuwiepnepi HeaizdereeH.

Jlunuémepdi cakmay KesiHOe Cyribl YHbIHbIH mMe3iMoiirniciHe MaHbI30bl ponbdi eckepe
OmMbIpPbIN, OCbl KEWEHHIH Kelbip KepcemkiwmepiH 3epmmey xypai3indi.

TytiH ce30ep: MakapoH, Cyslbl YHbl, KaMblp, ©HIiM, YH, CY, MUKPO31eMeHm

MakapoH GyirbiMaapbl TaFaMm peTiHOe y3aK cakTarnyblMEeH, OHAW XXoHe Te3 AanblHOanybIMeH,
XOfapbl TafamMabifblK KyHAObIbIFbBIMEH cunatTanagbl. Adam af3acblH akybl3gblH, KeMipCyabiH,
KaXeTTiniriH KkaHaraTTaHAblpadbl XaHe onapAblH Herisri akybldagapbl MeH Kemipcynapbl >Kofapbl
CiHimainikke ne 6onaabl. MakapoH GyribiMaapbIHbIH ©HAIpICI kambipabl 6acynaH, 6onawak eHimre
niwiH 6epy ywiH npeccreyaeH, ypy, KecyaeH, kenTipriww 6eTke canygaH TypaTbiH OynbiMaapAabl
BenyaeH xaHe KenTipyaeH Typaabl. MakapoH kamblpbl 6yn KypaMbl MeH ganbiHAaybl 60MbIHLLIA eH
KON eHiM.

MakapoHabl  eHipiCTiH  KeWiHri  gamybl  uney  KypangapblHblH, — TeXHUKacbl  MeH
TEXHOSOMMACLIH YMbIMAACTbIPYFa, KamblpAbl KanbinTayfa, MakapoH eHIMAEepiH KenTipyre, eHiMm
ACCOPTUMEHTIH KeHeWTyMmeH HeridgenreH. OcbifaH GannaHbIiCTbl Kamblpgbl Bakyymabl eHaeyai
KongaHyabl eckepyre 6onagbl, COHbIMeH OGipre KenTipydiH >Kofapbl TemnepaTypanblk TopTibiH
navganady, Tes niceTiH Hemece nicipyai KaXeT eTNenTiH MakapoH OyMbiMAapbl MEH LUMKI3aTTbIH
O9CTYpNi eMec TypiHeH JanblHganfaH eHimaepai kongaHagbl [1].

MakapoH KambIpblH allbITRangbl XXeHe koncbiTnanabl. Canansl MakapoH BynbimMaapabl any
ywiH apHamnbl cynbl yHbl (MECT P 31645-2012) xaHe GipiHwi cypbin MakapoH yHel (MECT 31463-
2012) kongaHbingbl. KepceTkiwTepai aHbiKTay YLWiH CTaHg4apTTbl 84iCTep KongaHbingbl.

[ami xaHe wnici makapoH Oymbimgapra TaH, 6eTeH mic neH gam 6onmaybl Tuic. Kocnacel 6ap
MaKapOHHbIH OaMi e3srewe 6onaabl. byn kepceTkiwTep GipiHWigeH yH cypbinbiHa GannaHbICThI.
CoHbIMeH kaTap yHOa XeniMTek ken 6onfaH carblH NiCKEH MaKapOHHbIH, A8Mi, WiCi eTe xafFbiMabl,
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apomMatTbl Xakcbl 6onagbl. XenimTiri a3 yHHaH gavblHOanfaH MakapoHHbIH, A8Mi YHAObl XeHe
Kpaxmangbl 6onagbl.

blnfanbiHblH Maccanblk yneciH aHblktay. MakapoH OyMbiMaapAblH, canacbliH aHblkTayaa
bINFaNAbINbIK KACUETi 6Te MaHbI3bl XXoHE OFaH YNKeH KeHin OeniHeai. byn kacmueTt OynbimaapabiH
Oy3blnMan y3ak Mep3iM cakTanybliHa acepiH Turizegi. Korapbl binFangbifiiblk MUKPOOPraHn3mMaepain,
eMIipLLIniriH keTepeg,i.

blnFangbinbifbl AarblH ©HIMHIH, LUbIFLIMbIH aHbIKTANTLIH Heri3ri daktop 6onbin Tabbinaabl.
Opbip eHpipicTepae opbiHAAyFa TWUICTi yH LWbIFbIMOAPbIHBIH HOpManapbl GenrinenreH. [danbiH
OHIMHIH TeMeHri binFangbiliblKTa LWbIiFapbliybl OHbl Keyin KeTyiHe COKTbipagbl, Of YHHbIH Ken
WhifblHAaNybiHa akenepni. CoHAbIKTaH LblFapbinaTblH OHIMHIH, bIfFanabinbifbIH XKui-Xuni 6akpinan
)KeHe KenTipy peXXuMiH Kanbinka KenTipin TypraH gypbic 6onaabl. BybiMaapabiH, binFangpinbibl 13
% AaH acnaybl Tuic.

Cyaobl XyTKaHblH aHblkTay. Byn kepceTkilw MakapoH OyMbiMaapbiHbIH MiCipy KesiHae
MaccacblHbIH, kebeto koadhdULMEHTIMEH (kenemiHiH) cunaTTanagbl. XKakcbl cananbel OynbiMaapabiH,
MaccacblHbIH HEMeCe KereMiHiH kebeto KoadhduumneHTi 2 oeH a3 emec.

MakapoH OGyMbiMaapbliH ©HAIPY MPOLECCi Keneci Herisri catbinapgaH Typagbl: LIKKi3aTTbl
Jasipnay, yH MeH cydbl Menuwlepney, KamblpAbl UMey, UMEHreH kamblpAbl Thifbl3gay, MakapoH
OynbiMaapbIH KanbiNTacTbIpy, 6H4eY, KenTipy, kantay [1].

[acTypni emMec WWKi3aTTbl KONAaHFaH Kesde LWMKI3aTTblH, (PU3NONornanblK, XUMUASbIK
acepiHe, MakapOHHbIH, XXapamAablblK Mep3iMiH e3repTyre XeHe MakapoH eHiMAEepPiHiH KacneTTepiHe
esrepicTep MeH Tamak nicipreHHeH KeniH acepiH eckepy kepek [2].

MakapoHHbIH YHbIHbIH KacueTTepi odaH Xofapbl canarnbl MakapoH any YWiH MblHagamn
MYMKIHAIKTEPAl cunaTtTay Kepek: XeniMTeKTiK CaHbl, KapoTMHOMA NUIMEHTTEPIHIH, Kypambl, ycak
YHTaKTay aHe Tafbl Aa 6ackanap [3].

OkcnepuMeHT OapbicbiHAA, CyblK Cyda Wney KesiHge cy Temnepartypackl 25°C, an Xbinbl
cyna wney kesiHge — 55° C, cogaH keniH bicTbikTa uney kesinge 90 °C Tbl kypagpl. bipiHwi cynbl
YHbIH peuenT 6onbiHWa 6enrini TemnepaTypagarbl CYMEH XXakcblfian apanacTbipbin COCbIH, Buaan
YHbIH kocagbl. BuaangbiH, XeHe cyfbl YHbIHbIH, SpTYPSi KOIDULMEHTTEPI - YHABIH >Kanmnbl
canmarbiHaH 10-gaH 100% -Fa geniH kapacTbipbiabl.

blcTblk uney TypiHAe MakapoH KamblpbIHbIH KyPbUIbIMbIH KanbinTay YWiH OHan KeHOEWTIH
XyMmcak kamblp 60sbin, Bipak eHiMHIH Nicipy ke3iHae Kypfak 3aTTblH >XOfanybl Cyrbl YHbIHbIH, TYPA
MenuwlepiHae Xofapfbl MAHAEPIHE XETTi XXoHe KanHaTblIFaH eHiMaep niWiHiH XofFanTTbl. Y3adik
HoTWwkenep O6wugan XoeHe CyNnbl YHbIH Typhni KoadduumeHTTepi ywiH ©Oacka TypnepiMeH
canblICTbipFraHaa cyblk cyaa (25° C) uney Typi TaHAan ansiHAbI.

Cynbl yHbl MakapoH yHbiHbiHA ap Typni 20%, 30%, 40% nanbi3 GowbiHWAa KOCbINAbI.
CoHabIKTaH OTKI3ifreH aKCNepUMEHT HEri3iHAEe YHHbIH >Xannbl MaccacblHaH Cyrbl YHbIHbIH YHMEH
bIKTUMan Mmenuwepi — 20-40%.

Cynbl geHiHge 10-19% akybl3 6ap. AKybi3gbl eMec a3oTThl 3aTTapAblH, yreciHe Xannbl
MenwepaiH 12-17%-bl A9HHIH, a30TTbl 3aTTapbl 6onbin kenedi. OHbIH KypambiHOa kpaxman — 40-
50%, man — 3-6%, Tanwsblk — 11-17%, muHepangpl 3atTtap — 3-3,5% 6onagbl.

Cynbl gsHi B1 pgapymeHiHe 6an. bugan yHbl MeH cynbl YHbIHbIH Kenbip gapymeHaep
KepceTKilliH canbICTbIpy 1-kecTene KepceTinreH

1 kecte — bugan yHbl MeH cynbl YHbIHbIH Kenbip AopymMeHaep KepCeTKilliH canbICTbIpy,
mr/100 r

OHimaep B, B, PP Bs E
Bugan yHbl 0,17 0,04 1,20 0,17 2,64
Cynbl A8HiHIH YHbI 0,94 0,22 2,20 0,85 2,830

Cynbl YHbIH MakapoH eHfipiciHOe KkorngaHy apkbifibl agamMm eMipiHe KaXeTTi MaHbl3abl
MUKpPO3NeMeHTTepAi anambl3: Temip, MapraHeu, wnoa, ¢Top xoHe T.6, onap 6uaan yHbIMeEH
canbICTblpfaHaa oHaa angekanga Ken.

Cynbl A8HiHIH YHbIHAA Ke34eCEeTiH MaKpOo XaHe MUKPO3NIeMEHTTEP Typaribl TONbIK MaFnymaT
Keneci 2-kecteqe KepceTifnreH.
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2 kecte — Cynbl OdHiHIH YHbIHOA Ke34eCeTiH MUKPO3NEMEHTTEP

OHimaep Temip Mbic Linkk | Xpom | Maprarey | Wog | ®top
buaan yHbl, mr/100 r 1200 100 570 700 2,2 1,5 22
Cynbl AsHiHiH yHbl, Mr/100 T | 15000 500 2800 | 2010 16,0 8,2 120

MakapoH KamMbIpblH KUney kesiHge cyabl ken nanganany kepek ce6ebi cynbl YHbIHbIH, CY XXYTY
kabinetTiniri 6upoan yHbIMEH canbiCTbipFfaHAa 5 ecedeH apTblK, COHAAW-aK >KOFapbl cananbl
MakapoHZapAbl KanbINTacTbIPY YLIH KamblpdblH, birFangblibiFbiH 37-38% -Fa AeniH KeTepy Kepek.

ByTiH cynbl AoHiHEH anblHFaH yHAbl NavganaHy MaKapOHHbIH TafamablK KyHAbUbIFbIH
apTTbIpyFa, atan anTkaHga, onapaarbl akybl3 XXaHe AMeTarnblK TanlwbiKTapablH KypambiH apTThipyFa
MYMKiHAIK 6epegi.

JKyprisinreH 3epTreynep HeridiHae 6apbiHWwa MyMKIH 6onaTbiH Cynbl YHbIH Mernweprey 20-
40% »annbl yH canmarblHHaH MakapoH eHiMAaepi KanHaTbiNFaH Ke3fe Kypfak 3aT WbiFbiHbl (9%)
KanbInTbl XafgangaH acnangbl. MakapoH eHiMaepiHiH niwiHaepiHiH cakranybel 90% TemeH emec.
MakapoH eHimaepi »annbl canmaktaH 30% cynbl YHbI KOCbIFaHAA NiWiHi e3repmen, kenemi 2-2.5
ece ynfanasbl.

Cynbl A8HiHIH YHbIHAA Ke34eceTiH MaKpo XXeHe MUKPOINEMEHTTeEp 1-CypeTTe KepCeTifnreH.

Makpoanementrep, mr/100 ¢

Maxpoanementrep, Mr/100 T

CypeT 1 — Cynbl A8HIHIH YHbIHAA Ke34eCeTiH Makpo XXaHe MUKPOINEMEHTTEP

Cynbl yHbIH AalblH ©HIMAEpPAiH, canacbliHa acepi, Xannbl YH maccacbiHa 20-40% eHrisy
wamachkl 3-Kkecteqe KenTipinreH.

3 kecTe — [lanblH MakapoH eHiMAEPIHIH canacblHa Cynbl YHbIHbLIH, 8cepi

Cynbl yHbI MEH anmnbl YH apacbiHOafbl
KepceTkiwitep Bakbinay nambI3ablk kaTblHac %
20 30 40
blnfanabinbiFbl, % 10 9 9,8 10,2
KanHaty y3akKTblfbl, MUH 12 12 13 14
MaccaHsbliH, iciHy koadpunumenTi (Kean), 1,8 2,35 2,45 2,85
KanHatkaH kesgeri kyprak 3at (), % 6,12 7,49 9,15 10,35
MiwiHHiK cakTanysl, % 96-98 95 94 93
Kynginiri, % 0,81 1,014 1,92 2,45

LWwvkisaTTapra cunattama 6epy KesiHae MakapOH eHiMiHIH KypamblHa KOCbiNaTbiH &HiMaepre
Xeke — xeke aHblkTama bepinreH. [JacTypni emec WKKi3aT KOCbIIFaH MakapoH any peuenTypacsl
Xacangpl, MakapoHHbIH KyHObINbIFbl XXoFfapnaTbingbl. Kypambl 6anbiTbinFaH MakapoHHbIH, usnka -
XUMUANbIK KOPCETKILUTEPIH aHbIKTanabl.

AnblHFaH HaTwxenepdi Tangayaa KepceTkeHaew, AaublH OHIMHIH, iCiHYi MeH MiliHiH
XofFanTtnay HaTukeci cyrbl YHbiH 30% >annbl yH canmarbl Kenemi kaTbiHacbiHAa NarnganaHy KaxerT.

Opebuettep
1. Epiw H.A.,, Tenemic T.CNe Ocimgik LwwapyalblSiblifbl 6HIMOEPIH 6HOEY TEXHOMNMOIMACHIHbIH
Herizgepi. 5B072800 — ©OHoey eHAIpiCTEpiHIH TEXHONOrMsAChbl MamaHAblFbl GOMbIHLWA  OKy-
apictemenik kypan. — KoctaHan, 2017. — 122. b 61.

ISSN 1607-2774 Cewmeit kanacoinbiH [IokapiM aThiHIAFBI MEMJICKETTIK YHUBEpCHUTETIHIH Xabapubichl Ne 2(82)2018 110




2. AntpaxumoB [.P., Pe6esoe M.B., CmonbHukoBa @.X. CoBepLUEeHCTBOBAHME TEXHOMNOIMMM
MaKapoOHHbIX n3genun ¢ gobaBneHMeM pacTUTENBbHOrO Cbipbs (MATEHTHbIM nowuck) // Monogon
yyeHbI. — 2015. — Ne13. — C. 90-92

3. TexHonorma makapoHHOro Npon3BoacTBa: y4ebHoe nocobue gns By3oB / [LA. Ocunosa. — Open:
OpenlTY, 2009 - 152 c.

COBEPLUEHCTBOBAHUWE TEXHONOIMMU NPOU3BOACTBA MAKAPOHHbIX U3AENUA C
MCMNOJIb3OBAHUEM HETPAOULIMOHHOI'O CbIPbA
3.U. Kobxkacaposa, M.K. KackimoBa', .9. OpbimbeToBa., 3.T. HypcentoBa

B amol cmamee 8 kadecmee 0obasku ucrionb3yemcsi ogcsiHass Myka 0nsi obozawieHusi
KOMMO3Uyuu MaKapOHHbIX u3denul. OnmumasribHOe COOMHOWEeHUEe MueHUUbl U OBCSHOU MyKU
661710 ucronb3o8aHoO Onsi MOMYyYeHUS MakapoH Xxopowez2o kadYecmea. [Jo3uposka 08CsHOU MyKu
cocmaensna 20-40% om obweao eeca MyKu Ha OCHoge uccriedosaHul. U3ydyeHO enusiHue
CriocobHOCMU 08CSHOU MyKU Ha ro2510mumesibHyr CriocobHOCmMb 800kl 8 MaKapOHHbIX U30esTusiX.

UccnedosaHo enusiHue HempaduyuUOHHbIX 8UO08 OCHOBHO20 Cbipbs U 00basok (oecsiHasi
MyKka) Ha ceolicmea KelKO8UHblI U Kpaxmarsia MweHUYHOU MyKu, peosioeudeckue ceolicmea
MakapoOHHO20 mecma U Ka4ecmeo MakapOHHbIX u3desnud.

ObocHoeaHO onmumarsibHOE Konu4ecmeo 003Upo8OK HempaduUUOHHbIX 8UO08 OCHOBHOZ20
Cbipbsi U 00b6asoK, criocobcmeyowux MNoBbILEHUK Ka4yecmeeHHbIX [oKasamesnel 20moeol
MakapoHHOU rpodyKuuu.

Yyumbigasi eaxxHyt0 posb nunudos8 8 CmMoUKoCmuU 08CSHOU MyKU Mpu XpaHeHuu, Obirio
rMpogedeHo U3y4yeHUe HEKOMOpPbIX rnokazamesiel 0aHHO20 KOMI/eKca.

Knrouyeeble cnioea: MakapoH, o08csiHas MyKka, mecma, u30enusi, Myka, 800a,
MUKPO3/1eMEeHM

IMPROVING TECHNOLOGY PRODUCTION OF PASTA WITH UNCONVENTIONAL RAW
MATERIALS
Z. Kobzhasarova, M. Kassymova, G. Orimbetova., Z. Nurseitova

In this article, oat flour is added to enrich composition of pasta flour. The optimum ratio of
wheat and oat flour was used to produce good quality pasta. Dosage of oat flour was 20-40% of
total weight flour based on research. The influence of ability of oat flour to absorb water on pasta
has been studied.

The influence of non-traditional types of basic raw materials and additives (oat flour ) on
properties of gluten and wheat flour starch, rheological properties of pasta and quality of pasta are
investigated.

The optimal dosages of unconventional types of basic raw materials and enriched additives,
which contribute to improvement of qualitative indicators of pasta production are substantiated.

Given important role of lipids in resistance of oat flour during storage, study was made of
some indicators of this complex.

Key words: macaroni, oat flour , test, products , flour, water, microelement
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K. K. Dakuesa', XX.6.Tycynosa?®, XX.K. Uapuwesa’, C.A. Bakun®

'BocTouHo-KasaxcTaHckuii  rocyqapcTBeHHbI yHuBepceuTeT mmenn C. AmaHxonosa, r. YCTb-
KameHoropck

’EBpa3uninckuil HaUMoHanbHbIM yHuBepeuteT uMenmn J1.H.M'ymunesa, r. AcTana

O NYTAX PA3BUTUSA USMEHEHUINA B OPITAHU3ME XXUBOTHbIX
NP UHTPATPAXEAJIbHOM BBELOEHWW MNbIN1IK TATAHOBOIO LLTAKA

AHHOmMauyus: Hamu u3yyeHO enusiHUEe nbIIU  MUMaHOB8020 Wilaka, Kak O0O0HO20 U3
OCHOBHbIX B8PEOHbIX (haKmopo8 Ha MUHepasbHbIU CreKmp Kposu 3KcrepuMeHmarbHbIX
JKueomHbix. [lososo3pernbiM  KpbicamM — camuaM 6800usiu  4Yepe3 Memasiiudeckuli 30HO
U3MesIbYEHHbBIU mumaHo8bIl wiriakK, pacmeopeHHbIl 8 @hu3uoioeu4ecKkoMm pacmeope. M3yyanu
codepxxaHue MUHeparibHbIX 8euecms 8 Kposu 4Yepe3 2 Hedenu, 4 Hedenu u 12 Hedenb nocne
8eeleHuUs1 nbinu. Hamu ebisierieHbl 00CMOBEPHbIE U3MEHEHUs1 rokKa3amerseli MUHEepPasibHO20
criekmpa Kposu. BbisierieHHbIe U3MEHEHUS npueoldsim K HapyweHur bernokcuHmemudeckoul
yHKUUU rnedYeHu, K passumuro uwemudeckol 6o0ne3HU cepoua, a makxkKe MmMOKCUYeCcKoe
go3delicmeue rblIU MUMAaHO8020 WJlaka Ha 6HYMPEHHUe op2aHbl, KIemkKu, KIemoYyHyto
MembpaHy U 8HYMPUKIemMOYHble cmpykmypbl. 1o pe3ynbmamam smux uccriefogaHul MOXHO
paspabomampb psd meponpusmul no yrny4yuweHuro ycrosulti mpyda U COCMOSsHUS 300p08bs
paboyux, nodsepeaasuiuxcsi 8030elicmeuto 8peOHbIX MPOU380OCMBEHHbLIX (hbakmopos, a UMEHHO
MbIIU MUMaHo8020 WilaKa.

Knroyeebie cnoea: MuHeparsibHbIl CIIEKMP KPOBU, UHMpampaxeasibHoe 86e0eHuUe

OKCnepuMeEHT NPoBOAMIIM Ha NOSTOBO3PESbIX BenbixX Kpbicax — camuax, maccon 180-220 r.
YKMBOTHBIM OAHOKPATHO BBOAMMM MO, NErKMM 3PUPHBIM HAPKO30M MHTpaTpaxeanbHO (C MOMOLLbO
MEeTannu4eckoro 30H4a) npeaBapuTernbHO  U3MErbYEHHbIA  TUTaHoBbIM  wnak (50  wr),
pacTBOPEHHbI B 1M chmanonornyeckoro pactsopa. KMBOTHbIM KOHTPOMbHOW rpynmbl C MOMOLLbO
MeTannuyeckoro 3oHga BBOAWNM uanonorndyecknn pacteop 1 M nog nerkum 3UpPHbLIM
HapKO30M. KOHTPOMbHbIE M OMbITHbIE XMBOTHbIE COAEpPXanucb Ha 0bblMHOM nabopaTopHOM
pauunoHe.

Xumnyeckuin coctaB nbin: TiO, — 84,7%, SiO,- 10-12%, FeO — 6,38%, Mn- 1,0%, cneasbl
XpOMa, BaHagus, antMUHUS, KPEMHUsl, HMOOWSA, TaHTana, UWMpPKOHUS, yrnepoda. Paamepsbl
nbiNeBbIX YacTuy, coctaBnsanu B 95% cnyyaes — 2MK.

N3yyeHne BUOXMMUYECKMX WM3MEHEHMW NPOBOAMNM Yepe3 2 Hedenu (ocTpbin onbIT), 4
Hegenu (NoAoCTpbIv ONbIT) U 12 Heaenb (XPOHUYECKMIA ONbIT) NOCMe BBEAEHMS MblfIM TUTAHOBOIO
Wwnaka. B aTun e cpoku nccnegoBanv XMBOTHBIX KOHTPOMbHbIX Fpynn.

AHanm3 MuHeparnbHbIX BELLECTB B KPOBM >KMBOTHbIX 3amblfIEHHbIX MbifIbl0 TUTAHOBOIO
Wwnaka nokasan (tTabn. 1), 4To ypoBeHb KanbLWs yBENNYMBAETCS, HAYMHAA C 2 HeOernbHOro cpoka
no 12 Hepenb. Tak, yepe3 2 Hegenu Ca ysenuumsancs B kpoBu Ha 40% po 3,6+0,01 mM/n,
p<0,001, 4TO BbINIO BOMbLUE KOHTPOMbHBLIX BENUYMH (2,5+0,01).

Uepes 4 Hegenu aTo yBenuyeHue coctaensno 90%, o 5,2+0,02, p<0,001, no cpaBHEHMIO
C KoHTponem (2,7+0,03).

Uepes 12 Hepenb npogosmkanoch yBenndeHme Ca B kposu Ha 230% po 7,1+0,01 mM/n,
p<0,01, no cpaBHeHMIO ¢ koHTponem (3,0+0,02).

M3BECTHO, YTO MOHbI KanbLMsa UrpatT Perynmpyowyo porib BO MHOMMX OU3NOMNOrNYeCcKnx
npoueccax, B T.4. B HEPBHbIX peakuusX, MbILLEYHOM COKpaLLEHUW, CBEPTbIBAHUM KPOBU U
KOCBEHHO XapaKTepu3ylT KayeCcTBO NUTaHUS K 3(PeKTUBHOCTL paboTbl neveHn (Mo ypOBHIO
CBA3bIBAHNSI HEWOHW3MPOBAHHOIO KarnbLMa C nnas3MeHHbiMn 6enkamun. CuHTE3 nocneaHux
cTpagaeT npu HapyweHun dyHKumm nedexun). BoiBegeHne Ca ocyliecTBnseTcs, B OCHOBHOM,
yepes xenyb (B KULLEYHMK) 1 B MeHbLUel cTenenm (Y/s) Yepes nouku.
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XNBOTHbIX, 3anblJ1IEHHbIX MbIJIbKO TUTAHOBOIO LU1AKa

Tabnuuya 1

- Co,u,ep>KaHV|e MUHepanbHblIX BeWeCTB B KpOBWU 3KCNepuMMeHTalrlbHbIX

lMokasatenu P-
Ne n Ca Mg Xnop-uoH HeopraHuyeckuii | Fe. mMkKAT/m
n/n Cepun ’
KNBOTHbIX MM/n
1 KoHTponb
2 Hegenu 10 2,5+0,01 0,98+0,03 | 46,98+2,16 2,59+0,14 13,4+1,75
4 Hegenu 9 2,7+0,03 0,89+0,02 48,2+2,2 2,62+0,13 13,1+1,6
12 Hegenb 9 3,0+0,02 1,1+0,04 45,4420 2,71+0,11 12,9+1,7
2 OnbIT
2 Hegenu 9 [3,6+0,01™ |0,8+0,02" |62,3+2,5° 5,2+0,3 38,9+2,0™
4 Hegenu 8 [5,2+0,02™ |0,6+0,01 52,4421 5,9+0,4 25,4+2,5™
12 Hegenb 8 |7,1+0,01 | 0,5+0,01 |72,4+25% 6,8+0,5 23,8+2,0™
Mpumeyvanue: xx - p<0,01, xxx - p<0,001
BhisiBneHHble HamMmu U3MEHeHUs, no-BManMomy, o6ycnoBneHbl HapyLleHnem

OENOKCUHTETUYECKON (PYHKLMKN MeYeHn (HapyleHo cBssbiBaHne Ca ¢ 6enkammu KpoBu, BBMAOY WX
aeduvumTta), a TawkKe TOKCMYECKMM BO3OENCTBMEM [MbIM TUTAHOBOrO LUMAKa Ha MOYKM C
yMeHbLUeHeM akckpeuun Ca.

AHanmM3 ypoOBHA MarHusi B KPOBW BbISIBUST CHWXEHME €ero BenuyuH, ocobeHHo npu 4
HeaenbHOM N 12 HeAenbHOM CpOKax aKCNepMMEHTa.

Tak, yepes 2 Hedenu ypoBEeHb MarHusa nposiBuSl TeHOeHUMo K CHwxkenuo o 0,810,02
mM/n, B koHTpone 0,98+0,03, p < 0,001.

Uepes 4 Hepenu ypoBeHb Mg cHwxkancsa Ha 39% go 0,6+0,01 mM/n, p<0,001 (B kOHTpONe —
0,89+0,02).

Uepes 12 Hegenb ypoBeHb Mg npogorkan cHmwkatbcs Ha 49% po 0,5+0,01, p<0,01 no
CpaBHeHMIo ¢ KoHTponem 1,1+0,04.

MarHuin, kak u Ca, BXoOUT B COCTaB KOCTHOM TkaHW. Bo Bcex xuBbix kneTtkax Mg —
HEOOXOOUMbBIA  KOMMOHEHT  MHOMMX (PepMeHTHbIX CcucTeM (aKTUBUPYET  XOSIMHACTEpasy,
doccornokomestasy, nmpodocoTasy, apruHasy, kapbokcunasy, KULIEeYHY Aunentuaasy),
BNUSIET HA MMMYHHbIe npoueccbl. Mg perynupyet hocOpHbIN, YrneBOAHbIN, 6enkoBbi 0OMEHbI,
CTMMYNUpyeT pacnag HyKNenHOBbIX KUCMOT.

BbisiBNeHHble HaMN M3MEHEHWs1, NO-BUANMOMY, 0OYCOBEHbl TOKCUYECKUM BO3AENCTBUEM
MbiNY TUTAHOBOrO LWnaka Ha obmeH Mg. MmeloTca cBeaeHns O poNu MarHUS B BO3HUKHOBEHWUN U
pacnpoCcTpaHeHnn nwemMm4eckon 6onesHn cepaua v Apyrux NaTorormyecknx coctosHmsx. Kpome
3TOro, B HacTosiee BpeMsi [OKa3aHO aHTaroHUCTUYEeCKOEe B3aMMOOTHOLUEHWE MEXAY YPOBHAMMU
Ca n Mg B kpoBu.

AHanuM3 Xxnop-uoHa B KPOBM IKCMEPUMEHTArbHbIX >XUBOTHbLIX C WHTpaTpaxeanbHbIM
BBEAEHMEM MbIIN TUTAHOBOrO LUMaKa BbIABUI YBENMYEHME €ero coaepXXaHusi B KpoBU yepes 2
Hegenn u 12 Hegenb OT Hayana a3kcnepuMMmeHTa. Tak, 4yepe3 2 Hegenu YCTaHOBIIEHO €ero
yBenuyernne Ha 30% po 62,3x2,5 mM/n, p<0,001, no cpaBHeHUIO C KOHTponem (46,98+2,16).
Uepes 12 Hegenb cogep)kaHue Xrop-moHa ysenuuunocb Ha 60% po 72,4+2,5 mM/n, p<0,001 (B
KOHTpone — 45,4+2,0).

M3BecTHO, 4TO Cl B opraHn3me BmecTe ¢ 6enkom n GukapboHaTOM HaATPUSt UrpaeT BaXKHYHO
ponb B perynsaumm oCMoTuyeckoro gasnennsa n PH kposu.

Xnop €BNSeTCA OCHOBHbIM @HMOHOM Mriasmbl KPoBWU M cocTaBndetr 75% ot obwero ux
KonnyectBa. MoHbI xnopa npuHMMaloT yyYacTue B NoaaepXKaHUM OCMOTUYECKOM aKTUBHOCTM
nnasmvbl NUM@bl WU BHYTPUKNETOYHOM >KMOKOCTWU. [loTepsa TKaHAMW >KMOKOCTU CBA3aHa C
aedvumtom xnopuaos, a 3agepkaHuve Boabl B TKaHAX — € ux yBenudeHmeM. Ocobyto porb
BbINOMHAT XNopuabl B [AETOKCUKALUMM OpraHvMama, CBA3blBasi si4bl M TOKCUYECKME MpoayKTbl
pacnaga TKaHen.

MoHbl xnopa npuHMMaloT akTMBHOE Yy4vacTue B MOOAEPKAHUW  KUCIOTHO-LLENOYHOro
paBHOBECUSA B OpraHM3Me W BbIMOMHSAIT BaXHYH pofb MO yAaneHUIo M3 opraHMaMa ammuaka u
MOHOB BoAopoAda 4vepe3 noykn. AMMuak obpasyetca B KneTkax B npouecce ge3aMUHUPOBAHUS
pasnMyHbIX a3oTCoAepXalmnx coeanHeHnn. B kneTkax oH CBSA3bIBAETCA MMIOTAMUHOBOW KUCNOTOM
N B ero Buae AOCTaBnseTcss B NevYeHb W Modku. B nodykax npovcxoaut Aes3aMuHUpoBaHve
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rnioTamaTa u obpasylolmics ammumak COoefuHSIeTCS C MOHaMM Xnopa B MPOCBETE MOYEeYHbIX
kaHanbueB ¢ obpasosaHnem NH mn Cl, B cocTtaBe KOTOpOro u3 opraHusama BbiBogutcs o 60%
o0Llero KonMyecTea MOHOB BoAopoaa.

BbisiBNeHHble HaMW  U3MEHEHUS SBMAKOTCA  CNeacTBUMEM  HapyLUEeHUa  perynsiymm
MUKPO3NIEMEHTOB B opraHumame 6enbix KpbiC NMpyv TOKCUYECKOM BO3OENCTBUM Mbl TUTAHOBOIO
wnaka (puc. 1).
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A
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Cpoku akcnepumenTa: | — 2 Hegenu, |l — 4 Hepenu, Il — 12 Hepenb.

PucyHok 1 — MpupocTbl (+, -) MMHEparbHbIX BELLECTB B KPOBM 3KCNEepUMEHTanbHbIX
YXMBOTHbIX, 3aMbIfIEHHbIX Mblfb0 TUTAHOBOTO LWaka 50Mr uHTpaTpaxeansHO

AHann3 ypoBHsi HeopraHudeckoro cocgopa npu BO34EWCTBUN MNblSIM TUTAHOBOIO LUMaka,
BbIsiBUI yBenunyeHue ocdopa HeopraHmyeckoro Ha 200, 220 n 250%. Tak, ypoBeHb hocdopa B
KpoBW cocTaenan Yepes 2 Hegenu 5,2+0,3 mM/n, p<0,001 npoTuB KoHTpona — 2,59+0,14.

Uepes 4 Hepenn akcnepuMeHTa ypoBeHb dhoccopa B kposu coctaBnan 5,9+0,4 npotms
KOHTpons 2,62+0,13.

Uepes 12 Hegenb OT Havana aKcnepumeHTa HeopraHmyeckun doccop ysenuunsancs o
6,8+0,5, p<0,001 (B koHTpOne 2,71+0,11 mM/n).

M3BecTHO, 4TO hocdop 3aHMMAaET LeHTpanbHOe MEeCTO B npoueccax OOMeHa BeLLecTB,
3HepreTu4yeckoM obmeHe, PYHKLUMOHMPOBAHMM HEPBHOW TKaHW, SABMSETCA OAHMM U3 [NaBHbIX
9N1EMEHTOB, COCTaBMIAIOWMX MWHEPAribHYKD OCHOBY OpraHMaMa MW COCPEeAOTOYEH, [MaBHbIM
obpasom, B ckenete, 3yOHOM amanu, MbilLax, HEPBHOW TKaHW, BXOAWUT B COCTaB BaXKHEMLUMX
COeIMHEeHWNI — HYKIMEMHOBbIX KUCIOT, hoconmnuaos.

BbisiBNeHHble HaMW M3MEHEHUs!, MOo-BMAMMOMY, MPOUCXOAST BCreACTBME TOKCMYECKOro
BO3AENCTBUSA MNbiM TUTAHOBOrO LUflaka Ha BHYTPEHHME OpraHbl, Ha KMAETKW, Ha KIEeTOYHYLO
MeMOpaHy 1 BHYTPUKIETOYHbIE CTPYKTYpbI.

AHanu3 ypoBHs Xenesa B KPOBW BbIsiBUIT, YTO Hamborbllee yBENMYEHME ero B KpoBM (Ha
290% no cpaBHEHMIO C KOHTPOSEM) BbISIBNEHO Yepe3 2 Heaenu akcnepmmeHTa — 38,9+2,0 MkKAT/n
no cpaBHeHuto ¢ KoHTponem (13,4+1,75) p<0,001.

Uepe3s 4 Hepenu n 12 Hegenb OT Havana 3KCMepuMMEHTa YpPOBEHb Xernesa B KPOBU
HEeCKOmnbKO yBenuyusancs, npesblwas koHTponb (13,1+£1,6 n 12,9+1,7 mkKAT/n) Ha 90 u 90% pno
25,4+2,5 n 23,8+2,0, p<0,001.

M3BeCTHO, 4TO >Xene30 COBMECTHO C MeObl OTBEYalT 3a KpoBb (remornobuH). Mpu
nedvunTe xenesa pasBmBaeTcs xenesogeduumtHaa aHeMUS.

B HacTosiwee Bpemsi gokasaHo, 4to 6Gonee 70 depMeHTOB, PasfnMYHbIX MO CBOUM
Guonoruyeckum QyHKUMSAM, cogepxaTt B cBoeM cocTaBe xerne3o. OCHOBHbIMU  PYHKLUSMU
Xenesocogepxawmx 6enkoB SBNAETCA TPAHCMOPT 3MEKTPOHOB MO  AbIXaTenbHOW uenu
(UMTOXPOMBI, Xenes3oceponpoTeNHbI), TPAHCMOPT M AEMNOHMPOBaHWE Kucropoga (reMorrobuH u
MUOrNOBUH), Ha KOTOPbIE OKa3blBaeT TOKCUYECKOE BINSIHUE Mblflb TUTAHOBOTO LUMaKa.
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Takum 06pa3om, 3KCnepuMeHTanbHoe MHTpaTpaxeanbHOe MOAENMpOBaHUE BO3OENCTBUS
MbINY TUTAHOBOTO LUaka Ha GenbiX KpbIC BbISIBUIIO M3MEHEHME B MUHEPATbHOM CMEKTPe KPOBMU.
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TUTAH WNAKbBI LUAHBbIH MHTPATPAXEAINObI EHIMN3Y KE3IHOE XKXAHYAPIIAP
AF3ACbIHOAFbI ©3rePICTEPAI OAMbBITY XOJIOAPDLI TYPAIbI
K.K. Oakuesa, XK.b. Tycynosa, XX.K. Napuwesa, C.A. bakuH

OkcriepumeHmmeai  kaHyaprap KaHbIHbIH MUHepandbl CriekmpiHe Heaisai 3UsiHObI
akmopbl pemiHOe mumaH wWrnakbl WaHbIHbIH 8cepi 3epmmendi. XeminzeH epkek
ezeyKylpbiKmapra Mmemarndbl 30HO apKbiribl hU3UOI02USANbIK epimiHdide epizeH mumaH winakmasl
eHei30i. LllaHObI eHzizzeHHeH KelliH, KaHOafbl MuHeparnobl 3ammapibl 2 anma, 4 anma xoHe 12
anmadaH KeliH 3epmmedi. KaHHbIH MuHepandbl criekmipiHOe aHbIK 632epic KepCcemkKilmepiHiH
b6ap 6onraHObIFbI aHbiKmMandbl. AHbiKmarnfaH e3z2epicmep 6aybipdbiH aKybl3CUHMemuKarsbiK
pyHKyusnapbiHbiH Oy3birybiHa, XYPEKMIH uweMusinbiK aypybiHa anbin kenedi. COHbIMEH, mumaH
winakbl WaHbl iWKi ar3ara, Xacywara, Xacywarsnbl Membpamara XoHe iWKiKacywarbl KypblibiMFa
mokcuHdi acep emedi. Ocbl XyMbicmapObiH Homuxxenepi bolibiIHwa bipkamap 3usiHObI 6HOIpicmik
gpakmopnapdbiH acepiHe yuiblpalimbiH aman atmkaHda, mumaH WraKbl WaHbIHbIH 9CepiHe
Kambicmbl eHbeK xafdalnapbiH XakKcapmy XoeHe XyMbicwhbinapObiH OeHcayrnbik XardalibiHa
6alinaHbicmel ic-wapanapobi 83ipreyze 6onadkbl.

TytiiH ce30ep: KaHHbIH MUHeparnobl criekmpi, UHmpampaxearsnobl eHai3y

ABOUT THE WAYS OF DEVELOPMENT OF CHANGES IN ANIMALS’ ORGANISMS UNDER
INTRA-TRACHEAL INJECTION OF TITANIC SLAG DUST
K. Dakiyeva, Zh. Tussupova, Zh. ldrisheva, S. Bakin

We have studied the influence of titanic slag dust as one of the most harmful factor on
mineral range of blood of experimental animals. The pubescent male rats were injected through a
metal probe with a powdered titanic slag dissolved in physiological solution. The content of mineral
substances in blood was studied in 2 weeks, 4 weeks and 12 weeks after the dust injection. The
reliable changes of indicators of mineral range of blood were revealed by us. The revealed
changes bring to a breach of proteinsynthetic functions of liver, to development of coronary
disease and toxic influence of titanic slag dust to inner organs, cells, cell membrane and
intracellular structures. According to results of this research it is possible to develop a number of
working environment and health condition measure of workers exposed of harmful industrial
factors, notably of titanic slag dust.

Key words: mineral blood spectrum, intratracheal introduction
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K.K. DakueBa®, XX.6. Tycynosa®, XX.K. Uapuwena®, C.A. Bakun'

'BocTouHo-KasaxcTaHckuii  rocyapCTBeHHbIi  yHuBepouTeT umenn C.Amanxonosa, r. YcCTb-
KameHoropck

’EBpa3uninckuil HaUMoHanbHbIN yHuBepeuteT uMenmn J1.H.M'ymunesa, r. AcTaHa

AHAINN3 U MPOrHO3UPOBAHUE U3MEHEHWUW NMOKA3ATEJIEN
YIrmeeBOAHOIO OBMEHA KPOBU

AHHOmauusi: Yaneeodbl npedcmasnsom cobol 6onbwol Knacc coeduHeHuUd,
sKrroyarowux 68 cebs MoOHo-, Ou-, onueo-, u nonucaxapudbl. B opezaHu3ame 4eriogeka OHU
8bIMOIHSAIOM 3HEP2eMUYECKYI0, 3aWUmHyt0, CMPYKMYpPHYI0, MexaHU4YecKyro U Opyaue byHKuUU.
[noko3a Aengemcsi yeHHeUWuUM sHep2emuyYeckuM eeuwecmeom 0nsi bonbwuHcmea Kiemok U,
0CobeHHO, 011 mKaHU Mo32a. [JocmamoyHo ommemume, 4Ymo [10/108UHA SHepauu, pacxodyemol
OopeaHuU3MoM, 8bI0erIIemcs 3a CHEM OKUCIIeHUS 2/1loKo3bl. Hamu obcrnedosaHbl pabodue sedywiux
npogbeccuti, pabomaroujue 8 0OCHOBHbIX Uexax mumaHo-MmazHUe8o020 kKombuHama. KoHmposibHyto
epynny cocmasunu pabomHuku adMuHuUcmpamueHo-xo3siticmeeHHo2o omodena AO «YK TMK»,
npousgoOcmeeHHasi  0esimeslbHOCMb  KOMOpPbIX He  c8s3aHa C  [pogheccuoHarbHbIMU
epedHocmsaMmU, pal3desieHbl Ha Mmakue Xe cmaxeeble epyrnnbl Kak U paboyue OCHOBHbIX
npogpeccudi: 0o 3-x nem, 3-5 nem, 6-10 nem u cebiwe 10 nem. Pabo4ue OCHOBHbIX npogecculi
KombuHama pabomarom 80 8pedHbix uexax: uex Net, yex Ne2 u uexNe3.OcHo8HbIMU 8pedHbBIMU
gakmopamu npouseoocmea Serstmcsi KOMIMIEKC MOKCUYECKUX 2a308 U [biiu (a3po30sb
08yoKUCU mumaHa, Mblflb Memasniud4ecko2o mumaHa, Yemblpexxsao0pucmsit mumat U rnpodyKmal
€20 audporusa, a makxe XJiop u hoceeH).

Knrodyeenie cnoea: paboyue 0CHOBHbIX rpogheccull, nokazamersiu yereeo0Ho20 obMeHa

YrneBoAHbI CNEKTP KPOBM (YPOBEHb [IIHOKO3bl, MMPOBMHOMPALHOM M MOMOYHOM KUCIIOT)
onpegensanuck y padoumnx sBegywmx npodeccnin AO «YK TMK» 1 y nuu, KOHTPONbHOW rpynmbi.

AHanua3 nonyyeHHbIX MOKasaTenen BbIABWM, YTO YPOBEHb [IIHOKO3bl HEAOCTOBEPHO
nNposABNAn TeHAeHUMo K yBenudeHuto 0o 4,5 £ 0,5 mkmons/n npoTtue koHTpona 4,1+ 0,6 Mkmonb/n
(tabn. 1. mn 2.).

KoHueHTpauusa nMpoBMHOrpagHoOM KUCNOTbl (NMpyBaTa) yBenuuyunacb B KpoBWM paboumx
KombuHaTa Ha 25% po 113+2,6 MKMOnNb/n, No cpaBHEHMO ¢ KOHTponem (p<0,001).

CopepxaHve MOIOYHOWM KMCMOThI (flaktaTa) B KpoBM pabounx yeBenuumsanochb Ha 54%, p
<0.001.

AHanua yrneBogHOro cnekTpa KpoBu No CTaxy BbISBUIT, YTO KornebaHusa B ypOBHE IIHOKO3bI
KpOBM MPOSIBIIANMCH B HEOOCTOBEPHOM yBENUYeHnn npu ctaxe go 3 net, 6-10 net n Bbiwe 10 neT.

YpoBeHb NupyBaTa — OCHOBAHHOIO U3 OCHOBHbIX METabonMTOB yrneBogHOro obmeHa, 6bin
OOCTOBEPHO YBENMYEH BO BCEX CTAXEBbIX rpynnax.

Tabnuual — YrneBoaHbIA cnekTp kposu y pabouunx Begylmx npodeccun AO «YK TMK» B
3aBMCMMOCTU OT CTaxa

B kposu
Ne KucnoTta
Crax B rogax n 'moko3a
n/n nMpoBuHOrpagHas | MOrouHast
MKMOIb/N
1 [o 3 ner 29 3,6+0,5 115+2,17 1,72+0,02°
2 3-5 net 32 3,7+0,4°° 106+1,4 1,94+0,03™
3 6-10 net 23 4,8+0,5 114+2 0 1,86+0,01
4 Cabiwe 10 net 21 5,9+0,6%° 121+2, 9 1,94+0,04
Bcero, M+m 105 4,5+0,5 113+2,6™ 1,87+0,02™
MpumeyvaHue:
¥* _ p<0,001 No cpaBHEHMIO C KOHTPOILHOW rpynnon (Tabnuua 2);
°°_ p<0,01;
°°%° _ p<0,001 no cpaBHEHMIO MeXayY COBoN
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Mpn ctaxe go 3 net, 6-10 net n Bbiwe 10 neT ypoBeHb MUPOBMHOIPALHOW KUCMOTbI
cTtabunbHo 1 goctoBepHo (p<0,001) yBenunuusancs Ha 22, 28 n 31% (puc.1.) no cpaBHEHUIO C
KOHTpOneMm.

Mpn ctaxe 3-5 net cogepXaHwe NMUPOBUHOrPaAgHON KUCMOThl yBenuumsanca Ha 10%, no
CpaBHEHMIO NPW 3TOM e CTaxe paboTbl B KOHTPOMbHOW rpynne.

M3BecTHO, 4TO yBenuYyeHve MMPOBUHOrPagHON KUCMOTbl MOXET YBenuuMBaTbCs Mpu
HeJocTaTke B OpraHu3ame ButammHa B, npu runokcmm neyveHn, npyu agantauMOHHbIX NEPECTPOMKax
rmnodousapHo- agpeHanoBon CUCTEMDI.
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PucyHok 1 — MpupocTbl (+, -) nokasaTenemn yrneBogHOro CnekTpa KpoBu y paboumx
AO «YK TMK» B 3aBUCUMOCTHU OT CTaxa

AHarnm3 ypoBHS MOJIOYHOW KMUCIOTbl — KOHEYHOro MPOAYyKTa rrMKONM3a W rnKoreHonmaa,
BbISIBUN Hauborbluee yBenvyeHne ero B KpoBu paboumx kombuHata — npu ctaxe 6-10 neT, Ha
84% BbilLEe KOHTPOSbHbIX BENUYMH B 3TOW CTa)XEBOW rpynne.

Tabnuua 2 — YrneBogHbIN CNEeKTp KPOBU Y paboymx KOHTPOSbHOM rpynmnbl B 3aBUCMMOCTU
OT CTaxa

B kposu
Ne Kucnorta
Crax B rogax n [moko3a
n/n NMPOBUHOrpagHas | MOJoYHas
MKMOMb/N
1 o 3 net 30 3,4%0,6 94,2+1,4 1,32+0,04
2 3-5 net 26 3,8+0,5 95,8+1,6 1,26+0,03
3 6-10 net 25 4,2+0,6 89,2+1,1 1,01+0,025
4 Csbiwle 10 net 21 5,1+0,7 92,3+1,3 1,21+0,05
Bcero, M+m 102 4,1+0,6 90,4+1,5 1,21+0,036

HanmeHbLuee yBenMyeHne MosiodHOM KMCnoThl 6birio npu ctaxe Ao 3 net — Ha 30% Bblwe
koHTpons (p<0,001).

B craxeBbix rpynnax 3-5 net u cBblwe 10 net copepxaHWe MOMOYHOW KUCMOTbI
yBenuymeanocb Ha 54 n 60% no cpaBHEHUIO C KOHTPOMEM.

M3BECTHO, 4TO HaKOMfEHWE MOJSIOMHOW KUCNOTbl OTMEYeHO npu duamndeckon pabote, a
Takke B  YCNOBMSAX  TMMNOKCWUW, pasBMBalOLWENCs NO4 OencTBuMem  HebnaronpusiTHbIX
NPOM3BOACTBEHHbLIX (PaKTOpOB, KOrga pacnag [foKko3bl M [NIMKOreHa nepeknoYaeTca Ha
aHadpO6HbIN FMNKONN3 U FNNKOTEHONN3, ABNSAOLLMXCA NPUYNHON YyBESTMYEHNSA MOSTOYHON KACTOThI.

AHanu3 yrneBogHOro CrnekTpa KpoBu Yy paboumx Begywimx npodpeccun (tabn. 3, puc. 2.)
BbISIBASl, 4YTO YPOBEHb T[NIOKO3bl Obl1 B npegenax HopMasnbHbIX BENWMYMH, NpPOSBNAS
HeJOCTOBEPHYIO TEHAEHLUMIO K HEeKOTOpoMy yBenuyeHuto y paboumx uexa Nel m HekoTopyro
TEHOEHUMI0 K HeOJOCTOBEPHOMY yMeHbLueHuo Yy paboumx uexa Ne2 m Ne3, no cpaBHeHMIO C
KOHTpOneM.
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Tabnuua 3 — YrneBogHbI CnekTp Kposu y pabounx segywmx npodeccuin AO «YK TMK» no
uexam

B kpoBu
Ne Kncnorta
Pabouune n ntoko3a
n/n NMPOBUHOrpaaHas | MOJoYHas
MKMOIb/N
1 Lex 1 50 4,7+0,4 120425 2,0+0,03™
2 Llex 2 65 3,9+0,1%° 115+2,0% 1,96+0,02™*
3 Llex 3 72 3,8+0,3 105+1,2 1,88+0,01
4 KoHTponbHas rpynna 102 4,1+0,6 90,4+1,5 1,21+0,036

MpumeyaHune — *— p<0,01
X _ p<0,001 no cpaBHEHMIO C KOHTPONbHOI rpynnoi (Tabnuua 2);
°°_ p<0,01; No cpaBHEHMIO Mexay cobol

YpoBeHb MMPOBUHOrPagHOW KUCHOTbI Oblfl yBENNMYEH OOCTOBEPHO B KPOBU paboumx Bcex
LexoB, ogHako Hanbonblee yBenuyeHne 6bino B uexe Ne1 — Ha 32% (p<0,001) no cpaBHeHMIO C
koHTponem (90,4+1,5 mkmons/n).

Heckonbko MeHbLUe yBenuyeHne nupyearta 6bi1o B kpoBu paboumnx uexa Ne2 (Ha 27%) wn
HanmeHbluee — B uexe Ne3 (Ha 16%) no cpaBHeHuto ¢ koHTponem (p< 0,001 n p< 0,01).
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PucyHok 2 — MNpupocThl (+, -) noka3aTenemn yrneBogHOro CnekTpa Kposu y pabounx
BeayLwwmx npodpeccuit AO «YK TMK» no uexam

CopepxaHve MOMOYHOW KNCMOTbl B KPOBM paboumx ObINo 3HaYMTENBHO YBENUYEHO BO BCEX
uexax: B uexe Ne1 n Ne2 Ha 65 1 62% Bbiwe KoHTpon4, B uexe Ne3 — Ha 55%.

Takum obpasom, B kpoBu pabounx segyimx npodpeccunn AO «YK TMK» ypoBeHb rmoKo3bl
konebanca B npegenax KOHTPOSbHbIX BENWYUH, a coAepXaHue MUPOBUHOrpagHOW M MOJIOYHOWN
KMCNOT JOCTOBEPHO YBENMYMBAOChH.

BbisiBNeHHble JOCTOBEPHbIE M3MEHEHUSA XapaKkTepusoBanu Metabonuyeckne 0COGEHHOCTU
N3MeHeHWs yrneBogHoro obmMeHa nog BrvsHMEM KOMMeKca Npon3BOACTBEHHbIX hakTopoB. Takune
N3MEHEHNS B OpraHv3mMe MOryT MNPMBECTW K PasBUTUIO COMATMYECKUX U MNpodecCroHanbHbIX
3aboneBaHusX.

Nntepartypa
1. UamepoB H.®. OueHka npodeccrMoHansHOro pucka 1 ynpasneHus UM — oCHoBa NpodunakTuku
B MeauunHe Tpyaal//lvrneHa n caHutapums. — 2006. — Ne 5. — C. 14-18
2. KynkbibaeB N.A. buoxumuyeckme meToabl B rMrmeHnM4eckmx uccnegosaHusax // Metognyeckue
pekoMeHgauuun. — ActaHa. — 2004. — 22c.
3. Kygaeea W.B. OueHka [OuarHOCTMYECKON WHAPOPMATMBHOCTM OUOXMMUYECKMX TECTOB B
npodnatonoruu //MegnunHa Tpyaa v npombllwnieHHas akonorus. — 2006. — Ne11. — C.32-38
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KAHOAFbI KBMIPCY AUHATINBIMbIHbIH ©3rEPY KOPCETKILWLTEPIH TANOAY
YKOHE BOJTXKAY
K.K. Dakuesa, XK.b. Tycynosa, X.K. Ugpuwesa, C.A. baknH

Kemipcy MoHO, Ou, onueo XoHe ronucaxapud KrnaccmapbiHbiH 6alinaHbiCbiH Kypalosbl.
Alam ars3acbiHOa dHepaemukarblK, KOpfaHbIWMbIK KbiamMemmi 6acka 0a MexaHUuKarsibiK
yHKyusnapdsbl amkapadsl. [noko3a Mu MmiHi yWwiH, ocipece Xacywanap ywiH aca b6ararsbl
3HepaemukarblK 3am 60sbin kenedi. AF3aHbIH Xapmbl S3HEPaUSs WbIFbIHbI 2/TH0KO3aHbIH MOMmMbIfybl
ecebiHeH kemedi. TumaH-mazHUl Uexbl KOMBUHamMbIHbIH XemeKwi KbiaMemkepiepi mekcepinoi.
bakbinay mobbi akimwinik keiamemkepriepiHeH Kypandbl. Onapra AK « YK TMK» kacibu eHdOipicmik
3usiHbIMeH balinaHbicrnaraH wapyawblnibiK 6eriMiHiH Kbismemkepriepi kipdi. XKeHe Oe eHbek
eminimiHe Kapal 3-Xbir1, 3-5 xbi, 6-10 xoHe 10 xbidaH xofFapbl mornmapbl Kypandsl. Heezizai
MamaH Kbiamemkepriepi eHlipicmik 3usiHbl 6ap Ne1, Ne2, Ne3 uexmapdapda Kbiamem amkapadsbl.
Heeaisiai eHOipicmik 3usiHObI KeweH ¢hakmopriapra moKCcUHOi 2asdap MeH waHOap Kipedi (ekiokucu
mumaH a3po3osi, mMemasidbl mumaH wWaHbl, MepPMmMX/0p/bl MUMaH XOHEe OHbIH 2udposus3
asbIfbIMEH XI10p, hOCa€eH).

TyliH ce30ep: Hezi3ai MamMaHObIKMbIH XYMbICWbIIAPbl, KOMIPDCYmMeKmMIK anmacy
Kepcemkiwimepi

THE ANALYSIS AND PREDICTION OF CHANGES OF INDICATORS OF CARBONIC
EXCHANGE OF BLOOD.
K. Dakiyeva, Zh. Tussupova, Zh. ldrisheva, S. Bakin

The carbohydrates are the large class of compounds that include mono-, di-, oligo- and
polysaccharides. In human organism they have energy, protection, structural, mechanical and
other functions. The glucose is the most valuable energy substance for the most of cells and
especially for brain tissues. It is enough to notice that a half of energy spent by the organism is
isolated at the expense of glucose oxidation. We inspected workers of leading professions who
work in the main workshops of titan-magnesium plant. The control group was made of
administrative and management department of “UK TMK”, JSC the production activity of which is
not connected with the professional harmfulness, they are divided into such working experience
groups as workers of the main professions: up 3 years, 3-5 years, 6-10 years and more than 10
years. The workers of main professions of the plant work in harmful workshops: workshop No.1,
workshop No.2 and workshop No.3. The main harmful factors of manufacture are the complex of
toxic gases and dust (titanium dioxide aerosol, dust of metal titanium, tetrachlorated titanium and
products of its hydrolysis, and chlorine and phosgene).

Key words: workers of the main professions, carbohydrate metabolism indications

MPHTW: 68.47.33

B.M. Aneka, C.A. KabaHoBa, I1.®. LlaxmaToB
TOO «Kasaxckui Hay4HO-UccneaoBaTenbCKUN WHCTUTYT  JIECHOrO0  X035WCTBa n
arponecomernvopauuny, r. LLlyanHck

CO3AAHME JIECHBIX NMONOC B YCNOBUAX 3ACYLUNMBOU CTEMNKU
KAPATAHOAUHCKOU OBJIACTU U UX BITUAHUE HA BJITATOOBECNEYEHHOCTb
CENlbCKOXO3AUCTBEHHbIX MONEN

AHHOmMauus: B cmamee ripusedeHbl pe3yrnbmamsi uccriedogaHusi no co30aHUK NECHbIX
rosioc U Ux enusiHue Ha eriaeoobecriedyeHHOCMb CeJsibCKOX03slicmeeHHbIx noned. [Jo co3daHus
NeCHbIX 3auUmHbIX HacaxoeHul 6biro npoeedeHO PEeKo2HOCUUPOBOYHOe uccriedosaHue. [lo
uccrnedosaHusiM orpedenieHbl: 2ymyc, pH 600HOU 6bIMsiXKKU, MexaHu4yecKul U Xumu4deckud
cocmae rnouys. [locre rnposedeHuUsT MOYBEHHO20 aHasu3a 3KcrepumeHmaribHble y4acmku Obiiu
8blbpaHbl Ha rno4ysax ¢ MUHUMAarbHbIM 3acosieHueM. QKcrepuMeHmarbHble y4acmku co30asasuch
U3 Jioxa y3KonucmHo20. bbinu co3daHbl 3-psiOHble fecHble [0I0Chbl  aXypPHO-NPodysaemol
KOHCMpYKUUU oceHHel nocadku ¢ pasmeuweHuem pacmeHuli 8 Hux — 4,0 x 2,0 m. PaccmosiHue
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MexAy OCHOBHbIMU riosiocamu cocmaerisano 300 M. Ha co30aHHbIX aKCriepuMeHmarsibHbIX ydacmka
bbiniu  riposedeHbl uccriedosaHusi MO B8bISIGNIEHUKD UX B/IUSHUS Ha er1az2o00becreYeHHoCcmb
CeJIbCKOXO035LCMBEHHbIX nonel. bbinu nposedeHbl uccriedogaHuUs o 8/IUSIHUKD CO30aHHbIX
3aWUMHbIX J1ECHbIX [10/10C Ha CHeaopacripedesieHue, 6/1aXHOCMb [04Y8bl U MUKDOKIUMam
(memnepamypa noysebl Ha anybuHe, omHocumesibHasi enaxHocme 8030yxa, CKOpOoCmb 8empa,
oceewieHHocms). [ns ebisierieHuUss onmuMaribHbIX CPOKO8 C030aHUsl 3aujUMmHbIX J1€CHbIX
HacaxdeHuli 8 KapazaHOuHckol obnacmu bbiria mak xe rposedeHa U 8eCeHHSsIS1 rnocaodka.

Knrouyeeble cnoea: recHble [0I0Cbl, CHezopacripedesieHUe, 6/1aXHOCMb 04Y8bl,
MUKDOKIIuMam, eriaeoobecrne4yeHHOCMb, 3acyulnueasi cmerib

OpgHuMm 13 hakTOopoB CcTabunusaumm nNPOAYKTUBHOCTU CENbCKOXO3ANCTBEHHbLIX Yroaun B
YCrOBUAX 3acyLlSIMBOM CTEMNHOM 30HbI SIBAAETCS nofiesalnTHoe necopasseneHune. JlecHble
NonoChl UrpatoT BaXKHYIO Porib B 3allMTe Nonen oT OeACTBUS CUMbHBIX BETPOB, CyXOBEeB, 3acyX,
apo3un 1 1.4. [1,4]. OHM paBHOMEPHO pacnpenensoT CHer Ha NallHAX, COXPaHSoT Bhnary B Noyse,
YyBENUYMBAIOT BMAXHOCTb BO34yxa WM NPeaoXpaHAT Mo4vBy OT BOLHOM M BETPOBOM 3PO3UN.
OpHako, HeCMOTPSA Ha 3T0, 3PP EKTUBHOCTb YIYyYLLIEHUS KIIMMATUYECKUX U NOYBEHHbIX YCIOBUIA BO
MHOrOM 3aBUCUT OT [APEBECHOW MNOopoAbl, KOHCTPYKUMW FEeCHbIX MOMoC W Xapaktepa Wux
pa3MeLLEeHNs Ha CeNbCKOXO3ANCTBEHHbIX MOMSIX.

depmepckoe xo3amncteo «bantyraH» Haxogutca B KaparaHguHckol obGnactn, B 30He
3acywnueon ctenu. Knumart oTnmyaeTcs peskon KOHTUHEHTaNbHOCTbIO: NIETO — XXapKoe U Ccyxoe,
31MMa — ManoCHeXHas, cypoBasi, ¢ BeTpamu n bypaHamu. NoaToMy ocobeHHO akTyanbHO A5 3TOro
perMoHa M X03ancTBa Co3faHuWe 3alMTHbIX NECHbIX nonoc. [ns BbIIBNEHUS OEWCTBUS JNECHbIX
NosioC Ha OTAENbHbIE 3MEMEHTbl MUKPOKIIMMAaTa U MOYBEHHbIX YCIOBUI AN AAHHOMO pervoHa B
depmepckom xosanctee «bantyraH» Obinn co3gaHbl 3-psigHbIE NECHblE MOMOCHbl  aXYPHO-
NpoayBaeMon KOHCTPYKUMN U3 FIoXa Y3KOSIMCTHOIO C pasMeLLeHneM pacTeHui B Hux — 4,0 x 2,0 m.
PacctosiHne mexagy ocHoBHbiMKM nonocamu coctaensieT 300 m,. Buibop gaHHOM nopofbl, fnoxa
Y3KONMMCTHOrO, 00BbACHAETCA ero GMonorMyeckuMM OCOBEHHOCTSAMU: 3aCyXOYyCTOMYMBOCTHIO U
CONEeyCTONYMBOCTLIO. OTO NOATBEPXKAEHO MHOMMMKU uccnegosatensamn. B yactHocT, MaHaeHkoB
A.C. [2] npegnaran B yCroBusaX CyXOW CTENW Ha YCIOBHO-NECONPUrogHbIX NOYBax Npu Co3gaHum
MEenMopaTUBHbLIX fEeCOHACaXOEHNN WCNOSMb30BaHWE BbLICOKUX W CPEeAHUX KYCTapHMKOB, a Ha
aBTOMOPdHbIX MOYBAX PaA3HOro rpaHynoMeTPUYECKOro coctaBa — fioxa M KrneHa tatapckoro. C Hum
cornaceH MeoikntaHoB XK.K., KOTOpbI npegnaraeT gns co3gaHnsa 3aluMTHbIX HacaXOeHWr Ha
YCNOBHO-NECONPUroaHbIX MOYBax WCMOMb30BaHME floxa Y3KOSNMCTHOMO, S$ICEHS  3ereHOoro,
XXUMOMOCTU TaTapckon n gpyrux [3].

B ogHy w3 3agay  wuccnefoBaHUW  BXOAWMO  onpeferieHMe  CHerosajepikusatollen
3 PEKTMBHOCTU NECHbIX NOSoc. M3amepeHne TonwmMHbl CHera ¢ TOYHOCTbLIO 40 1 CM B LeHTpE Nons
nposogusiocb B 3-5 KkpaTHOW NOBTOPHOCTK, 4epe3d 2-3 MeTpa napannefnbHO NeCHbIM
HacaxgeHusam.

[Be npobHble nnowaan ObiNn 3anoXeHbl Ha y4acTke C MNOCAXKEHHbIMW  3aLUTHBIMN
HacaXXOeHUsMM U Ha OTKPbITOM yyacTke (KOHTponb). PesynbTaTbl MccnegoBaHUM OTPaXeHbl B
Tabnuue 1.

Tabnuua 1 — Pe3ynbTaTbl CHEFOMEPHON CbLEMKW Ha IKCMEPUMEHTANbHbLIX M KOHTPOSbHbIX
CENbCKOXO3ANCTBEHHbIX NOSISAX MO rogam

CpegHve 3Ha4YeHns1 CHEXXHOro NMOKpPoBa
HanmeHoBaHue onbiTa 2016 rog 2017 rog
TOMLLUMHA, CM BEC, I TOMLLNHA, CM BEC, I
nmA 24,0+1,7 190,0 60,4+2,4 551,7
KOHTPOJb 29,715 280,0 34,8+0,5 373,3
nna2 33,0+2,6 530,0 56,8+1,3 530,0
KOHTPOJb 28,712 480,0 35,1+0,5 340,0

AHanua gaHHon Tabnuubl nokasbiBaeT, 4yto B 2016 rogy Ha MM 1 TonwmHa CHEeXHoro
nokpoBa Obina MeHbLle, YEM Ha KOHTPOMbHOM y4yacTke Ha 5,7 cm, Ha MM 2 TonwuHa CHEeXHoro
NMOKpoBa M Bec cHera Obinn Gonblue, YeM Ha KOHTpone. Ha nepeor npobHon nnowaam ocoboro
MENMOPUPYIOLLETO BAUSHUA 3aLMTHBLIX NOJSIOC HE BbLISBMEHO, T.K. OHA PacnosfioXeHa Bbile MO
CKMOHYy, 4yem BTOpas npobHasa nnowadb U BeCb CHEr BblayBancsa 3MMHUMKW BeTpamu. BbicoThbl
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O[HOMETHUX CaXXeHUEeB JloxXa Y3KONMCTHOMO He XBaTWUMO [N CHWKEHWUS CKOpPOCTU BeTpa W
OTMOXEHUIO cHera. Ho Ha BTopor npobHor nnowaan BoicoTa U Bec cHera B kynuce AJIMH 6binn
cooTBeTCTBEHHO B 1,5 n 1,3 pasa Gonblue, YemM Ha OTKPbITOM MecCTe (KOHTPOISib), KpOMe TOro,
adhheKT CHerosagep)KaHNUa COXpaHsncsa U B LeHTpe nons.

C yBenu4yeHnem BbicoTbl pacteHun B AJIMH B 2017 rogy Ha MM 1 TonwmHa CHEXHOro
MOKpOBa MpeBblllana AaHHbI NOKa3aTeslb Ha KOHTPONIbHOM yyacTke Ha 25,6 cm, a Ha [N 2 - Ha
21,7 cm. B 2017 rogy Habnioganocb 6onbluoe KOMMYEeCTBO 3UMHUX OCaAKOB, Ha KOHTPOSbHbIX
yyacTkax TOMwMHa M BeC CHera ObiNn 3HAYUTENbHO MeHblUe, YeM Ha ObneceHHbIX yyacTKax.
Takke cnegyeT OTMETUTb, YTO Ha OTKPbITbIX MecTax (KOHTPOMb) Kak B MPOLWSIOM, Tak M B
HblHELWHEM rofy TOMwuHa cHera Obina nNpakTUY4eckn OAMHAKOBOW M BOonblUioe KONMYecTBO
BbinaBwmnx ocagkoB 2017 roga He NOBNUAMNO Ha CHErooTNoXeHne. B To e Bpems, Ha 06neceHHbIX
yyacTkax Habntoganocb 3Ha4yuMTerbHOe NOBbILEHMEe TOMLWMHbLI CHEra U ero Beca no CpaBHEHWUIO C
2016 rogom.

[na onpegeneHnsa BNaXHOCTM no4Bbl Gpanunck o6pasubl NoYBblI NO AECATUCAHTUMETPOBLIM
ropusoHTam Ha mybumHy go 50 cm. [duHamuka BRaXHOCTM nouBbl 3a 3 roga HabniogeHun
npeacTtaeneHa B Tabnuue 2. B Tabnuue npuBeaeHbl cpefHeB3BELUEHHbIE 3HAYEeHUSA nokasaTens
BNaXXHOCTU MOYBbI 32 BECb NEpPUOo, UccrneaoBaHun.

Tabnuua 2 — BrnaxxHoCcTb No4YBbl 3@ TPU roga HabngeHun

BnaxHocTb noysbl
"nybuHa ropm3oHTa, Cm B pAay none KOHTPOIb
% | MM. % | MM. % | MM.
2015r.

0-10 13,2 18,0 11,06 15,04 11,7 15,8
10-20 12,1 16,5 12,92 17,57 13,4 18,2
20-30 11,8 16,0 12,31 16,74 13,9 18,9
30-50 14,2 40,2 13,90 37,79 13,7 37,2
Utoro: 90,7 87,14 90,2

2016 .

0-10 24,30 33,78 26,26 36,51 26,07 36,23
10-20 20,41 27,75 22,58 30,71 24,74 33,64
20-30 17,27 33,32 18,44 24,89 20,22 27,30
30-50 15,92 62,99 23,45 63,32 22,44 40,58
Utoro: 157,84 155,42 137,75

2017 .

0-10 10,7 14,9 9,6 13,3 4,5 6,3
10-20 9,3 12,7 11,2 15,2 6,6 9,0
20-30 10,5 14,2 11,2 15,2 8,3 11,2
30-40 11,2 18,3 11,1 18,2 7,0 11,5
Utoro: 60,1 61,9 38,0

B 2015 roagy, OO co3gaHus  arpornecomMenMopatuMBHbIX HacaXOeHWW, BIaXHOCTb MOYBbI B
ropnsoHTe 0-50 cM Ha KOHTPONbHOM Yy4yacTke Obina paBHa WNKU Bbile, YeM Ha NIaHUPYyEMOM
nonesawmuTHOM HacaxaeHun. CogepxxaHue Braru B novse coctasnana ot 87,1 go 90,7mm.

2016 roa Bblgancs oO6uMbHbIM MO OTHOLLUEHUIO K NIETHUM OCafikaM, YTOo He TUMUYHO Ans
OAHHOrO pernoHa. OTO OTpaswurocb Ha codepXaHuw Brarm B nodse, B ropudoHte 0-50 cm
pesynbTaTbl BapbupoBanu ot 127,9 go 157,8mm.

B 2017 rogy 3a gBa Mecsua NpakTUYEeCKM He BbiNano HU OOHOMO MM OCafKOB, 4TO
OTpa3nnochb Ha coaepxaHuun Bnarm B ropnsoHTe 0-50 cm. OgHako Ha 06necéHHOM yyacTke Bnaru
cogepxanocbk Ha 60% 6onbLie, YemM Ha KOHTpone.

HabniogeHns 3a MUKPOKNMMaTOM MPOBOAUIUCH B TPEX TOUKAX: B arporieCoMenmopaTMBHOM
HacaXgeHun, B psiAy BbICAKEHHbIX PacTeHUn M OTKpbITOM none (koHTponb). Onpeaensinacb
TemnepaTtypa MNo4yBbl Ha NOBEpPXHOCTU, rMybuHe 5, 10, 20 cm; TemnepaTtypa M OTHOCUTENbHAasA
BNa)HOCTb BO34yxa, CKOPOCTb BeTpa, OCBELLEHHOCTb. [lokaszaTtenn onpegensanucb Kaxabln yac,
Hadano HabnogeHun B 10 yacos, 3aBeplueHne — B 19 yacos.

OnHamMmKa n3aMeHeHMs1 MUKPOKITMMaTUYECKMX NokasaTenen npeacraeneHa B tabnuue 3.
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Tabnuua 3 — CpefHue 3Ha4YeHMs MUKPOKIMMaTa B OHEBHOW Nepuod BpemeHu 3a 3 roga
HabnogeHun

B pagy LleHTp nons KoHTponb

Temneparypa OTHOCU- TemnepaTtypa OTHOCU- Temneparypa

nousbl °C, TenbHas noussbl °C, TenbHas nousb! °C, oTHOCWTENbHAA

Ha rnybuHe BIAXHOCTb Ha rny6uHe BIAXHOCTb Ha rnybuHe BRaKHOCTL

10cm | 20cm | Bo3gyxa, % | 10cm | 20cm | Bo3ayxa, % | 10 cm | 20 cm BO3AYXa, Yo
2015 .

20,8 | 19,55 | 42,4 | 19,45 | 18,55 | 43,8 | 20,35 | 19,65 | 43
2016 .

21,25 | 19,7 | 64,1 | 223 | 19,9 | 63,5 | 224 | 208 | 54,6
2017 .

19,75 | 17,2 | 30,4 | 19,9 [ 18,7 | 32,8 | 244 | 215 | 26,2

B 2015 rogy MukpoknMmaTtuyeckne HabniogeHuss npoBogunucb Ha Mecte, rgoe bypet
CO34aHO MnoresawuTHOe HacaXaeHue, T.K. Mnocagka ApPeBECHbIX pacTeHWn npoBogurnach B
oceHHun nepuon. CpaBHMBas y4vacTok, raoe OyaeT co3gaHO NonesawmTHOe HacaXaeHue C
KOHTPOMbHBIM Y4acTKOM, OTMEYaeTCA He3HauuTenbHas pasHuua No TemnepaTtype MnoyBbl Ha
rnybunHe 10 n 20 cm, a Tak ke 1 Mo OTHOCUTENBHOW BIIAaXXHOCTU NOYBbI.

B 2016 rogy oTtHocuTenbHasi BNaXXHOCTb BO3Ayxa Ha 0ONecéHHOM y4vacTke Obina Bbllie Ha
17,4% B CpaBHEHMM C KOHTPOSbHbLIM YyyacTkoMm. 1o Temnepartype nouyBbl Ha rnybuHe 10-20cwm
HabnogaeTca  ckavykoobpasHOCTb  pesynbraTtoB. [lo-BMaMmomy, ckasbiBaeTcs  6Gonbluoe
KONMMYECTBO BbINaBLUMX OCAAKOB B NETHUIN NEpMo, YTO HETUMWNYHO OJ1st 4aHHOrO pervoHa.

B 2017 rogy c yBenuvyeHMEM poCTa BbICAKEHHbLIX PACTEHUIA, OTHOCUTEMbHAs BMRAXHOCTb
Bo3agyxa OONecéHHoro yyacTka Bbille B CpaBHEHMM C KOHTponem Ha 15,9-25,0%. Temnepatypa
noysbl B ropm3oHTe 10-20cm Ha koHTpone nporpesanacb Ha 13,2-20,1% 6onbwe, 4yem Ha
obnecéHHoM y4acTke.

BBuay TOro, YtO OCEHHsII Nocagka He MOo3BOnuna NOSMyYMTb MNAaHUPYEMbIA pesynbTaT Mo
NPXMBAEMOCTN pacTeHuin, BbINo peLleHO NPOBECTU BECEHHIOK MOCaAKy foxa Y3KONMUCTHOro B
konnyectee 1200 L.

OceHbto 2017 ropa 6bina npoBegeHa WHBEHTapM3auMs BECEHHUX MOCAaAdoK noxa
Y3KONNCTHOrO, pe3ynbTaTbl KOTOPOW OTpaxeHbl B Tabnuue 4.

Tabnuua 4 — an/I)KI/IBaeMOCTb J10Xa Y3KOJINCTHOro no rogam

Yumcno pacteHumn, wr. B 2017 T. MpwxnBaemocTb, %
Ne yyeTHOM Ne

nroLwankm pspa KNBblE COMHUTEbHbIE nornbLune 2016 . 2017 r.
1 29 12 10 52,0 68,6

1 2 24 10 13 47,5 61,7

3 25 15 12 60,0 62,5

1 24 10 11 44,4 64,4

2 2 21 15 12 31,7 59,4

3 23 13 10 52,8 64,1

cpefHee 48,1 63,5

CpeaHsis NpKMBaeMOCTb Jloxa Y3KONnMCcTHoro coctasuna 63,5%. CpaBHMBas OCEHHIOW
nocagky 2015 roga ¢ BeceHHen 2017 roga, BUOHO, YTO MPMXKMBAEMOCTb PaCTEHUI NPU BECEHHEN
nocaake Obina ropasgo donblue, YeM NPU OCEHHEN nocaake. XOTs BeretaumoHHbln nepuog 2016
roga Obi1 o4YeHb OnaronpusTHbIM O pocTa pacTeHWM, T.K. COAepXaHwe Brarn MnouvBbl B
ropusoHTe 0-40 cm 3a monb (Kak camblil MUKOBLIA NO COAEPXaHWIO Bnarn B NoYBe ANs AaHHOro
permoHa) coctaBuna 6onee 150 MM, BO3MOXHO, CPOK MOCAdKM HeraTMBHO OTpasuncs Ha
npwxmBaemoctn pactenumn. B 2017 rogy Habnioganocb MUHMMAanNbHOE KONMMYECTBO BbiMaBLUMX
0CajKoB B fJaHHOM pernoHe: ecnv B 2016 rogy 3a MoHb-uiornb Bbinano 190 MM ocagkos, TO 3a 3TOT
Xe nepuog spemern B 2017 rogy Bbinano BCero 66 Mm ocagkoB, YTO 3HAYUTENBHO OTPa3UNOCh Ha
cogepXaHuu Brarn B nouBeHHoM ropuaoHTe 0-40cm, rae oH cocTtaBun B utone scero 38-61,9 mm.
Y BbICaXXEHHbIX PACTEHUIN Ha CYrMMHUCTOM MOYBE NPW TaKOM BNAXXHOCTU MOYBbI HacTynaeT ¢asa
3aBsfaHua pacteHun [5], T.e. pacTeHMe u3-3a HexBaTKM Bnarn HaudnHaeT normbatb. OgHako
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NPWKMBAEMOCTb JlOXa Y3KOJIMCTHOrO BECEHHEW MocagkM okasanacb Ha 15,4% Bblwe no
CpaBHEHMIO C OCeHHen nocagkon. [No-BngmMmomy, oceHb He nydllee BpeMsa Ans nocagky roxa
Y3KOMNNCTHOroO B J@HHOM pPervoHe.

CnepoBatenkbHO, yuuTbiBast NPUPOLHO-KNIMMaTUYECKME YCITOBUSA JAHHOMO pernoHa n 1o, 4To
3acyxa 2017 roga noBTopseTcsa vepes 2-3 roga, OCHOBHOW OpeBEecHOM Nopogon Ans co3gaHus
arponecoMenmMopaTmMBHLIX 3aLUTHBIX HacaxaeHun KaparaHguHckon obnacTu npegrnaraercsl fox
Y3KOMUCTHBLIN. M0 NnuTepaTypHbIM AaHHbLIM, 3aCyXOyCTONYMBbIE ApeBECHbIe nopoabl (ToNonb, BA3,
KNeH, akaumst u gp.) nogoOHbIX 3aCyLUNMBbLIX YCIIOBMI MOTYT HE MepeHecTu. Tak Xe Co3daHHble
fNleCHble  3aWUTHblE HaCaKAEHUsI YBENMUYMBAKOT Ha CEJTIbCKOXO3SNCTBEHHLIX MOMAX BNAXHOCTb
MOYBbl U YMEHbLLAIOT €€ NporpeBaeMocCTb, NOBbLILLAKT OTHOCUTENBHYIO BNAaXXHOCTb BO3yXa, YTO B
KOHEYHOM UTOre NPMBOAMT K NMOBbLILLEHUIO BNaroobecne4yeHHOCTM Nonen.
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OPMAH XOJAKTAPbIH KAPAFAHOb! OBJbICbIHbIH K¥PFAK OANA XXAFOAWbIHOA
K¥PY XXOHE OJIAPObIH AYbINIWWAPYALLUBINBIK TAHANTAPAObLIH bIJIFANTIMEH
KAMTAMACDI3 ETUTYIHE ©CEPI
B.l. Aneka, C.A. KabaHoBa, .®. LLlaxmaToB

Makanada opmaH xonakmapbiH Kypy 60lbiHWa XeHe ayblnuapyalwblibik maHanmapobiH
binFariMeH KamMmamachbi3 emiflyiHe onapObiH ocepiH 3epmmeydiH Hamuxxesnepi KesmipinzeH.
OpmaH KopraHbIW ankKaarawmapbiH Kypy andbiH0a PeKkosHOCMUKasblK 3epmmey Xypaisindi.
3epmmeynep 6olibiHWa Kapawipik, cy cy3iHOICiHIH pH, monbipakmapdbiH MexaHUKarslblK XOHe
XUMUSINIbIK — KypamOapbl aHblKmarnobl. OKcriepuMeHmmik y4ackesnep, monbipaK mandaybiH
JKypeai3eeHHEH KeliH, eH a3 my30aHfaH monbipakmapda maHoarn arnbiHObl. 3KCrnepumMeHmMmiK
ydackesnep XiHiwke Xarnbipakmbl xuldeldeH xacandbl. 3-kamapribi, CUPEKMEsI2eH-ypremerni
KypbiribiMObI, ecimOikmep onapda — 4,0 x 2,0 M opHanacmbipa ombipbin Ky30e OMmbIpfbi3bliiFaH
opMaH xornakmapbl xacanobl. Heeizai xonakmapOobiH apa Kawbikmbirbl 300 M Kypadbl. KypbiiFaH
aKcrepumeHmmik y4ackesnepoe aybiiwapyawbliiblK maHanmapObiH blfalIMEH KaMmamachi3
eminyiHe onapdbiH ocepiH aHbikmay 6olbiHwa 3epmmeynep xypeidindi. KypbinraH KopraHbIW
opMaH XKonakmapbiHbiH  KapOblH maparsyblHa, MmOornbipakmblH  biifanobifibifbiHa  XOHe
MUKpOKnumMamka (mepeHOikmeai monbipaKk memrnepamypachl, ayaHblH casnbiCmbipMaribl
binFanoblinbifbl, XendiH XblndamObifbl, XapbIKMbIfbiFbl) 8cep emyi 6olbiHWa 3epmmeyrnep
Xypei3indi. CoHOal-aK, KOpfaHblW OpMaH alrkKaarawmapbiH KypyOblH OHmalsbl Mep3imoepiH
aHbIKMay yWwiH KeKkmemai ombIpfbi3bifibiM 0a Xypai3indi.

TyliHn ce30ep: opmaH Xonakmapbl, CHezopacripedesieHue, blFandbifblK, MOMnbIPaK,
MUKPOKIIuUMam, cyMeH KaMmbliybl, weneum Oarna

CREATION OF FOREST BANDS IN THE CONDITIONS OF THE DRY STEPPE OF THE
KARAGANDIN REGION AND THEIR INFLUENCE ON THE WATER SAFETY OF
AGRICULTURAL FIELDS
V. Aleka, S. Kabanova, P. Shakhmatov

The article presents the results of a study on the creation of forest belts and their effect on
the moisture content of agricultural fields. Before the creation of forest protective plantations, a
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reconnaissance study was conducted. According to the research, it was determined: humus, pH of
water extract, mechanical and chemical composition of soils. After carrying out soil analysis,
experimental plots were selected on soils with minimal salinity. Experimental plots were created
from a Elaeagnusangustifélia. 3-row forest strips of open-work structure of autumn planting were
planted with the placement of plants in them - 4.0 x 2.0 m. The distance between the main bands
was 300 m. on revealing their influence on the moisture supply of agricultural fields. Studies were
carried out on the effect of the created protective forest belts on snow distribution, soil moisture
and microclimate (soil temperature at depth, relative humidity, wind speed, illumination). To
determine the optimal time for creating protective forest plantations, a spring planting was also
carried out.

Key words: forest strips, snow distribution, soil moisture, microclimate, water availability,
arid steppe

FTAXP: 12.51.01

A.A. AbybakupoBa, C.XK. Jlec6ekoBa, A.A. OcnaHoBa, K.b. LLlonHGaeBa
M.Bye30B aTbiHgarbl OHTYCTIK KasakcTtaH MeMnekeTTiK yHUBEPCUTETI

BAKTEPUANLADbI KYNIbTYPANAPObIH ©CY KWHETUKACbLIH 3EPTTEY

AHOamna:  AybinwapyawbiniblK — canacbiH — 0aMbimy — MakKcamblHOa — XUMUSISIbIK
mbiHalmkbiwmapob! y3inicciz wamadaH mbic KondaHyOblH natdacbiMeH Kamap muzi3emiH Kepi
acepriepi 0e beneini. SrHu, 6y xardalida aybinwapyawblnibiK 0akelrndapbiHaH afbiHambiH 6HIMHIH
menwepi edayip xofapbl 605ybl MYyMKiH, anatda 6yn yakeimwa faHa mabbic, KepiciHuwe
moribipakmbiH KYHapblHbIH Heei3ai 6eriei 60osbin mabbinambiH Kapawipikmid me3 biObipaybiHa,
HamuxxeciHOe mornbipak KyHapbiHbIH Kypm memeHdeyiHe mikenel acep emedi. byn macenenepodi
pemmey MeH wewy YWiH mornbipakmap MuKpoar3anap KOHCOPUUYMbIHA Hez2i30eri2eH XoHe
eciMOikmi ecipydi pemmeyze apHanfaH 6uokocrnanapmeH — eciMOikmi ecipydi KapKkbiHOamy
XardalnapelH Kanbinmacmeipy. Ocbl Makcamma, Azotobacter vinelandii, Beijerinckia fluminensis,
Bacillus cereus u Bacillus macerans mukpoar3anap 6uokocranapbiHbIH Kyfbmugupney muimoi
yakbimbl MeH nabopamopusinibik xardatda ecipy napamempriepi MeH KuHemukacbl 3epmmersioi.
XKypeizinzeH 3epmmeyae cal, MuHepasndbl KocraHbiH Kypdesi KocrackliH KosidaHy YCbiHbIObI arn
byn bakmepusi 6uomaccacbiHbIH XaKCbl ecin — JdamyblHa Ken Menuwepde XuHakKmariyblHa
MymMKiHOIK 6epdi. KoHcopuyuymObl ecipy nabopamopusinbiK cpepmeHmepde xypeisindi. Kopekmik
opmara KynmypaHbl e2y bip me3zinde emmi. ©cipy 6apbicbiHOa yrai 0akbinOblK CYUbIKMbIKMaH
anblHbIf, bakmepusnap KOHCOPUUYMbIHbIH 8pbip xekerezceH mypiHe onapdbiH MenuepiHe
3epmmeyrniep Xypeaidinin ombipbinidbl. AHbIKmay 6apbicbl cylbinmy a0iciHe cal, Kammbsl opmara
Kalima e2y apKbinbl xypei3indi. (Kox adici). A3om cukcupneywi 6akmepusinapObiH KOHCOPUUYMbIH
asomsl XoK Owbu opmacsbiHa eay MIIA-CA = 1:1 muHepanobl bidbipamy 6akmepusnapsbl
KOHcopyuyMbiHa cal Xypaisindi. KopbimbsiHObI maxipubeHi eciMOikmepldi ecipy xardalnapbIiHChI3
3epmmen 6alkadbiK. On ywiH, 6uokocnackiHbl Kocy asnldbiHOa monbipakmbl 70-75% OeliH
biriFandaHobipbin 6enime memnepamypacbiHOa (20-22°C) 1 meaynik ycman, 6uokocna maxipube
anobiHO0a 3epmxaHa XardalibiIH0a eHOesrlceHHeH COH, arbiHFaH 6akmepusi XacywarnapbiHbIH
KoHUeHmpauusicel 10" kn/mn apmmsbi. OHbiH iwiHde 30% Azotobacter vinelandii, 32% -—
Beijerinckia fluminensis, 20% — Bacillus macerans, 18% — Bacillus cereus mypa0dsb..

TyltiH ce30ep: buombsiHalimkbiumap, bakmepusi buomaccachl, CaHblpayKynakmap,
MUKpOar3a KOHCOPUUYMbI, CylbIK KOPEKMIK opma, MuHeparnobl mbiHalmKbiLumap.

BapblHWwa Mon eHiM any makcaTtbiHAa KypbliaTbiH aybin Lapyallbinblk SKOXyNenepiHiH
aamybl GapbicbiHga, »Kep ©OeTiHgeri aHeprusi kesi MeH 3aTTapgbl kaWta ©eny wapTTapbiHblH,
acepiHeH TaburaTka TUri3eTiH acep KYHHEH KyHre apTbin kenepgi. KentereH merniwepae KOpekTik
3aTTapdbl KaXeT eTeTiH ofapbl eHimainiri 6ap cypbinTap MeH Aakblngapabl eHaipy, eHbek
KypangapblHblH KeTinyi, Taburmn pecypctapabl KypT 6y3a Gactagpl [1, 2]. Jakbingap MeH Xxep
XbIPTY XKYMenepiHi4 kongaHaTtblH, OMEKCI3 Kopray a4icTepi onpanganyra anbin Kkeneai; TonblpakTbl
nppaumoHangbl Typae KongaHy, angblH-any Lapanapbl MEeH KopfFay TEeXHOJOMMACBIH Kyprizdey
aCepiHEeH TomnblpaK 9pO3UsICbl MEH TOMbIPpaKTblH, KyHapChbI3gaHybl; Cyapmarnbl MacCUBTEpPAIH
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copTangaybl MeH 6aTnakTaHybl; XOfFapfbl FOPU3OHTTaPbIHbIH, LWamMagaH TbIC Thifbl34aHybl 8CepiHeH
TOoMbIpaK KypaMbiHbIH, ©3repyi; ecimgikTiH 6ap TypiH y3akK yakblT OoWbl ecipy acepiHeH Tabufu
nangwadTapably,  Guonorvanblk  TypniniriHiK  TemeHnaeyi; cyapmanbl  €ricTikke apHan cygbl
WHTEHCUBTI TypAe nanganaHy acepiHeH Cy Ty3yLi rOpu3OHTTapAblH TayCbllyblHaH Xep acTbl TyLUbl
cynapblHa AereH TanwbinblKTblH apTybl; Xep acTbl XXoHe Xep YCTi CynapblHbIH, ayblSl WapyaLbirbIK
ankantapbiHaH  KeneTiH HUTpaTTap MeH  HUTPUTTepPAiH  KangblKTapbIMEeH  NnacTaHybl;
ayblilwapyallbifblK  iC-9pekeTTep XKYpridy apkbinbl >xabanbl XaHyapnapgblH MeEKeH eTeTiH
XeprnepiH nrepygid ecepiHeH onapablH XXonblnybl XaHe T.6. [3, 4].

byn mMacenenepai peTTey MeH LWewy YLWiH ToMblpakTap MUKpoar3anap KOHCOpUMyMbliHA
HerisgenreH keHe eciMAikTi ecipyai peTTteyre Guokocnanapgbl - ©CIMAIKTI ecipyai KapkbiHAaTy
XargannapblH KanbinTacTbipy. AybinwapyallbiiblK aKblAapbliH ©HIMAINIrH apTTeipy MakcaTbiHAA
ToMnbIpaKk MWKpoaF3anapblH nanganaHy epte 3amaHHaH 6actangpl. Xumusanblk 6GannaHbiCKaH
a30TTbIH, eHAipiciHe OeliH, AsHAi Aakbingapabl ecipy XaHe >KaubibiMaapabl Kanbinka kentipyae
TeK TOMblpakTblH, a3oTneH OawnblTy XafganWnapbl TeK ToMblpakTaFbl MUKpoar3anapgblH ic —
opekeTiHe Tikenen OannaHbiCTbl.TONMbIpaKk MUKpOar3anapbliHa HerizgenreH  TbhIHAUTKbILWTap
a3oTobakTepuH n docdopobakTepuHai eHaipy XX fackipga Konfa anbiHabl [5,6].

3epTTey XKYMbICbIHbIH, MakcaTbl - TOMblpaK MUKPOOPraHM3m KOHCOPUMYyMbIHA HerisgesnreH
XXOHe ecimAiKTi ecipyai peTTeyLi 6uokocnanap GMoTeXHONOrMACkIH KypacTblipy 60nbin Tabbinagbl.

Bakrepunanbabl KynbTypanapAblH, 6Cy KUHETUKACbIH 3epTTey.

Azotobacter vinelandii, Beijerinckia fluminensis, Bacillus cereus wn Bacillus macerans
MUKpoar3anap 6uokocnanapbiHbIH KynbTUBMPEY TUIMAI yakbiTbl MeH nabopaTtopusnblk xXaraanga
ecipy napameTprepi MeH KUHETUKACkI 3epTTengi.

Azotobacter vinelandii, Beijerinckia fluminensis, Bacillus cereus n Bacillus macerans ecy
ANHaMUKacCbIH 3epTTey YLiH BOipHelle Taxipnbe warkarbiwTa XaHe 1 N 3epTxaHanblk KOHObIpFblaa
4,0 kr Oy/M*car aspauusi MeH apanacTbipfbillTa xacangbl. MuHepangpl opTa Kypambl peTiHae
KeMipTek Kypamabl cybcTpaTTel CON opTanap navganaHgbl. bapnelk TepT KynbTypara
KeMipTekkypamabl KOPEKTiK opTa peTiHae KOHUeHTpauun 3 r/n. caxapos3aHbl navganaHgblk. Yri
anelin, Mukpockonupsey xaHe 6oay npenapatTtbiH 90% Tipi KacywaaaH TypaTbiHa Ke3 XeTkisyre
MYMKiHAIK 6epai.

baktepmnanbabl KynbTypaHblH ©CY KUCbIFbl 3KCMEPUMEHT HBTWXKECI KepceTkeHaenm S-
dopmanbl 6onbin keneai.

1 kecTe — Cyiblk opTaga KynbTusupneyae 6romaccaHblH XUHaKTanybl AMHaMMKachl, r/n

KynbTypa KynbTusmpney yakpliTbl, caf
0 3 6 9 12 16 20 25
Azotobacter vinelandii 1 2,5 3,2 5 7,1 8,5 8,5 8,6
Beijerinckia fluminensis 1 2,3 4.7 5,9 8,6 9 9,5 9,8
Bacillus cereus 1 1,4 5,1 5,7 6,9 7,8 8,1 9,1
Bacillus macerans 1 2,5 3,7 6,1 7,5 7,9 8,2 8,7

[
o

B Azotobacter vinelandii

M Beijerinckia fluminensis

Bacillus cereus

B Bacillus macerans

KyasTypa
O R, N W b U1 OO N 0 O

0 3 6 9 12 16

KynbTueupney yakbiTbl , cafaT

CypeT 1 — Cyiiblk opTaga KynbTuBuprieyae 6akrepuanabl GuomaccaHblH KUHaKTanybl
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bactankpl ke3ge, keneci KynbTypanapgbl Azotobacter vinelandii xeHe Bacillus macerans
Oipre KynbTuBMpRNey MakcaTblHOA Keneci KOPEeKTiK opTa Kypambl YCbiHbIAbL: %, COSA OCKiHiHIH
WwelpblHbl — 10, caxaposa — 0,5, kpaxman — 0,5, awbITkpl 3KcTpakTbl — 0,005, MgSO, — 0,02,
K-:HPO, — 0,1, NaCl — 0,02, CaCO3 — 0,3, mukpoaneMeHT epitiHgici — 0,3, ButamunH- B;-3 pprT,
ButamuH Bi>-3 ppT. MukpoanemeHTTep epiTiHAICi Keneci kocnanap kKypamblH Kypangpl: %:
Na.zMOO4'0,5, HgBO3'0,5,FeCI3 -0,5.

XKyprisinreH sepTTeyre can, MuHepangbl KocnaHblH Kypaeni KocnacbiH KorgaHy YCblHbINAbI
an 6yn 6aktepmsi BuMomaccacbliHblH XakCbl ©cin — AaMyblHa Ken MerepaexuHakranyblHa
MyMKiHAIK Oepai. KoHcopuuymabl ecipy nabGopaTopusnblk depmeHTepae xyprisingi. Kopekrik
opTafa KynTypaHbl ery 6ip mesringe eTTi. ©cipy 6apbiCbiHAa YN AaKbiNAblK CYNbIKTbIKTAH anbiHbIM,
GakTepuanap KOHCOpPUMYMbIHbIH 9pbip >XekenereH TypiHe onapablH MerepiHe 3epTTeynep
XYprisinin oTeipbingbl. ArbikTay 6apbiCbl CYMbINTY 94iCiHE CYMEHe KaTTbl opTara KauTa eri apKbinbl
xyprisingi (Kox agici). A3oT cmkcmpneywi 6akrepnanapablH, KOHCOPUUYMbIH a30Tbl KOK MblCarbl
Owbun opTacbiHa ery kenecigenm kaTblHacTa MuHepangbl epiTy OakTepusnapbl KOHCOPLMYMbI
MIMA+CA= 1:1 can xyprisingi. Texipnbe yw kanTtapa xacangbl. OpTa MoHOepi TeMeHaeri kecteae
kenTipingi.

2 kecte — CynMblk KOpek opTaga KynTuBMpriey afgamblHaarbl as3oTduKcupreyLi
BakTepuanapgblH KOHCOPLUNYMbIHAAFbI CaHbIHbIH ©Cy AnHamukachl, (Kn/mn)
Hycka KynbTuBupney yakpliThbl, caf
KoHcopumnym COHbIH 0 3 6 9 12 16 20 25
iwiHge: 1*10° | 2*10° | 9*10° | 6*10° | 6*10° | 2*10° | 7*10" | 7*10"
Beijerinckia 5¢10* | *10° 5¢10° | 4*10° | 4*10° | 1*10™ | 4*10™ | 4*10™
fluminensis
Azotobacter vinelandii | 5*10° | 1*10° | 4*10° | 2*106 | 2*10° | 9*10° | 3*10™ | 3*10™

3 kecte — CyMbIK KOpek opTaga Kyntusupney xarganoingarbl Bacillus cereus xeHe Bacillus
macerans KOHCOPLUMYyMbIHAAFbl CaHbIHbIH, ©CY AMHaMMKachI, (Kn/mi)

Hycka KynbTuBmpney yakplTbl, caf
0 3 6 9 12 16 20 25
KoHcopLmym 1*10° | 2*10° | 2+10° | 5*10° | 3*10° | 7*10"° | 2*10" | 2*10"
CoHbIH iWwiHae
Bacillus cereus 510" | *10° 1*10° | 3*10° [ 2*10° | 4*10" | 1*10"" [ 1*10™
Bacillus macerans 540" | 1*10° | 1*10° | 2*10° | 1*10° | 3*10" | 1*10" | 1*10™
Hotmxenep xeHe Tankbinay. KopbimbiHObI — maxipubeHi  ecimdikmepdi  ecipy

XarOalnapbiHCbI3 3epmmen 6alikadbik. On ywiH, buokocnacbiHbl Kocy andbiHOa mornbipakmsi 70-
75% OeliH binrandaHobipein 6enme memnepamypacbiHOa (20-22°C) 1 maynik ycmadblK.
EBuokocna moexipube andbiH 3epmxaHa arlalibiH0a eHOendi. AnbiHFfaH bakmepus
XacywanapbiHbiH KoHueHmpauyuscsl 10 ™ kn/mn. meH. OHbIH iwiHde 30% Azotobacter vinelandii,
32% — Beijerinckia fluminensis, 20% — Bacillus macerans, 18% — Bacillus cereus Typagbl. >KeTiHLui
Toynikte OGakbinay xafjambiHOarbl 3epTTey >XyMbiCbiMbidga 6aktepusnap cadbl 1*10 kn/r
BakTepusanap iwiHge Tasdkwa Topisdi bakTepuanap mernwepi egsyip ken 6onbin XuHakTangpl.
Tonbipakka OakTepusinap KocnacblHaH TypaTblH 6uoMaccaHbl €Hridy caHblpayKynakTapablh
MenLepiHiH, 6ipwama asatobiHa (0,4*10 kn/r), 6akTepuanapabiH, CaHbiHbIH apTybliHa (2010 kn/r),
COHbIMEH KaTap onapfblH TYPJIiK XMbIHTbIFbIHBIH, Aa apTyblHa akendi. An KOMNOCTbl ToMblpakka
KOCy KepiciHWwe caHblpaykynakK MenwepiHiH, KkebetoiHe anbin kengi, Gakrepusnap canl MeH
caHblpaykynaktap caHbl kenecigen maHgepre mne Gongbl: 4*10 n 6* 10 kn/r. An KOMNOCT neH
OrokKocnaHbl KaTap TONbIpakka KOCY onapAblH MerepiH Kenecigen earepTTi: 6akTepusnap caHbl
64* 10 kn/r xeHe 84* 10 kn/r, caHplpaykynaktap caHbl — 2*10 xeoHe 3* 10 kn/r.
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MCCNEOQOOBAHUE KMHETUYECKOI'O POCTA BAKTEPUATIIbHbIX KYINIbTYP
A.A. AbybaknpoBa, C. XK. llecbekoBa, A.A. OcnaHoea, K.b. LLlonHbaesa

HenpepbigHoe ucronb308aHUst XUMUYECKUX y0obpeHut onsa passumusi
CerlbCKOX035UCMB8EHHO20 cekmopa umerom HebrazonpusimHelie rocrnedcmeus. To ecmb 8 3MmMom
criydae ypoxalHOCmb CerlbCKOX035UCMBEHHbIX Kylbmyp MOXem 3Ha4yumesibHO ye8ernu4ugamscs,
HO MpuU 3MoM CHuxxaemcsi rnodopodue rno4yesl. [lpu amom 0OHUM u3 Haubosiee repcrnekmMuUeHbIX
nodxodoe K peweHuro smol 3adaqyu sensgemcss paspabomka 6uodobagoKk Ha OCHoge
KOHCOPUUYMO8 OY8EHHbIX MUKPOOp2aHU3Mo8 U pe2yrnsmopoe pocma pacmeHul  0ns
UHMeHcughukayuu pacmeHuesodcmaa. Ans onpederneHust napamempos pocma
MUKpoop2aHu3moe 6uodobasku U onmumMmaribHO20 8peMeHU epmeHmauuu Azotobacter
vinelandii, Beijerinckia fluminensis, Bacillus cereus u Bacillus macerans e nabopamopHbix
aKkcriepumeHmax bbina usydeHa KUHemuka ux KyrnbmueuposaHus. [na onpedesnieHusi napamempos
pocma MuKpoopaaHu3Mog buodobasku u onmumasibHo20 epemMeHu hepmeHmauuu Azotobacter
vinelandii, Beijerinckia fluminensis, Bacillus cereus u Bacillus macerans e rabopamopHbix
aKkcrniepumeHmax bbina ulydeHa KuHemuka ux KyrbmueupoeaHusi. B Hawux uccrie0o8aHusiX Mbl
ucrnosib308asu MeHee CIIOXHYHK 0 KOMIMOHEHMHOMY cocmasy MUHeparbHyr cpedy, Komopas
obecrneqyusaem xopowul pocm Kyrbmyp U HakorieHue HeobxoOumoz20 Kornudecmea akmueHoU
buomaccel 6akmepul. BbipawusaHue  KOHCOpUUyMO8 rpoeodunu 8 riabopamopHOM
epmeHmepe. 3acee Kynbmyp 6 numamesibHyto cpedy nposoousiu 0OHO8peMeHHO. B xode
eblpaujusaHusi ombupanu obpasubl KyrnbmypasbHOU XUGKOCmU U onpedensanu 8 HUX KOu4ecmaeo
kaxdozo euda bakmepull KoHcopuuyma. OnpedesieHue nposodusniu memoOoM pa3eedeHuUs U
ebicesa Ha meepldyro numamerbHyo cpedy (Memod Koxa). KoHcopuuym azomebukcupyroujux
bakmepuli ebicesanu Ha 6ezazomucmyto cpedy (Bwbu), KOHCOPUUYM MUHepas pacmeopsrouiux
bakmeputi Ha MIA+CA=1:1. Onbim nposodunu 6e3 ebipawjueaHusi pacmeHul. [Jo eHeceHus
6uodobasku roysy yenaxHsanu 0o enaxHocmu 70-75% u eblOepxueanu pu KOMHamHoU
memnepamype (20-22°C) 8 medyeHue cymok. buodobaeska 0nisi nposedeHusi sKkcriepumeHma bbina
HapabomaHa e fabopamopHbix ycroeusix. KoHUeHmpauus Knemok 8 rosy4YeHHOM rpenapame
cocmaensna 10 11 kn/mn. Y3 Hux 30% npuxodunock Ha Azotobacter vinelandii, 32% - Beijerinckia
fluminensis, 20%- Bacillus macerans, 18%.

Knroueeble cnoea: 6uomacca 6Gaktepun, rpnboB, KOHCOPLUMYMbI MUKPOOPraHU3MOB Ha
XNOKUX NUTaTENbHbIX cpefax, MMHeparnbHble yaobpeHus

RESEARCH OF KINETIC GROWTH OF BACTERIAL CROPS
A. Abubakirova, S. Lesbekova, A. Ospanova, K. Shoinbayeva

The continuous use of chemical fertilizers for the development of the agricultural sector has
adverse consequences. That is, in this case, the yield of agricultural crops can significantly
increase, but at the same time the fertility of the soil decreases. One of the most promising
approaches to this task is the development of bioadditives based on consortia of soail
microorganisms and plant growth regulators for the intensification of plant growing. To determine
the growth parameters of the microorganisms of the bioadditives and the optimal fermentation time
of Azotobacter vinelandii, Beijerinckia fluminensis, Bacillus cereus and Bacillus macerans, the
kinetics of their cultivation was studied in laboratory experiments. To determine the growth
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parameters of the microorganisms of the bioadditives and the optimal fermentation time of
Azotobacter vinelandii, Beijerinckia fluminensis, Bacillus cereus and Bacillus macerans, the
kinetics of their cultivation was studied in laboratory experiments. In our studies, we used a less
complex mineral composition, which ensures a good growth of cultures and accumulation of the
necessary amount of active biomass of bacteria. Cultivation of consortia was carried out in a
laboratory fermenter. Sowing of cultures in a nutrient medium was carried out simultaneously.
During cultivation samples of a cultural liquid were selected and the quantity of each kind of
bacteria of the consortium was determined in them. The determination was carried out by dilution
and seeding on a solid nutrient medium (Koch method). A consortium of nitrogen-fixing bacteria
was plated on a nitrogen-free medium (Ashby), a consortium of a mineral of dissolving bacteria on
MPA + CA = 1: 1. The experiment was carried out without growing the plants. Before applying the
bioadditives, the soil was moistened to a humidity of 70-75% and kept at room temperature (20-22°
C) for 24 hours. Bioadditive for the experiment was developed in the laboratory. The concentration
of cells in the resulting preparation was 10 11 cells / ml. Of these, 30% were Azotobacter
vinelandii, 32% — Beijerinckia fluminensis, 20% — Bacillus macerans, 18%.

Key words: biomass of bacteria, fungi, microorganisms consortia on liquid nutrient media,
mineral fertilizers

MPHTW: 34.39.51

X.C. Banryxuna', A.C. Auumyxamegosa', 5.5. Fa6aynxaesa®, 6.A. BaganuHoBa®
'Espasuiicknin HaumoHanbHbIi yHusepcuteT um. J1.H. Mymunésa, r. ActaHa
“[MaBnoaapcKuii rocyAapCTBEHHbIN NEAArorMyecknii yHmBepcuTeT

OUEHKA MOP®O®PYHKLIMOHAJIbHOIO COCTOAHUA OEBOYEK 14-17 JIET

AHHOmMauusi: B cmambee npusedeHbl pesynbmambl OUEHKU MOPHOPYHKUUOHATIbHO20
cocmosiHUsi 0ego4YeK-rnodpPoOCMKO8 Ha OCHO8E aHmMpPOrnoMempuyeckux u Oepmamoaughuyeckux
nokazamernel. lokazaHo, Ymo npeobradaouwuMm mMurnoM KoOoHCmMmumyyuu y nodpocmkos sesemcsi
acmeHOoUOHbIU mur mersiocrioxeHusl. YcuneHue pocma Habnodaemces e 14 nem u 16 nem, npu
amom ebimsiausaHue (0e8oYeK Ccorpoeoxdaemcss yMeHbuweHueM wmaccbl mena. OJHako,
rnokasamenu uHOekca Kemne Haxodsmcs e npedenax Hopmbel. Ha  ocHosaHuu
depmamoeanughudeckoeo aHanusa 6bina u3ydyeHa npedpacrionoXeHHOCMb K COoMamu4yecKum
3abonesaHusM. BbisgeneHo, u4mo 63% wkKonbHUY ~uMetom  pPedpacriofioXeHHOCMb K
3abonesaHusim HepeHoU cucmembl, a 58% k 3abosiegaHusiM rnedyeHU U rovek. Takke Ha
OCHOBaHUU 3MOe20 aHanu3a u3y4yeHbl obwue usudyeckue rokazamenu, rokasblearoujue
HedocmamoYHOCMb 8bIHOC/IUBOCMU U KoopOuHauuu. OOHako, ueposoe amrjlya 8 KOMaHOHbIX
sudax criopma OeMoOHcmpupyem adeksamHyto OueHKy obcmaHosku. [lony4eHHble OaHHbIe
r10380/1510M yy4wumse y4ebHO-e0criumamesibHbIlU MPOUECC 8 WKorie.

Knroyeenie cnoea: aHmpornomempuyeckue 0aHHbie, Oepmamoasiugpudeckue nokasamernu,
npebybepmamHbili eo3pacm

B HacTosWwee BpeMsi KOHCTUTYLIMIO pacCMaTpUBAIOT Kak COBOKYMHOCTb MOPONOrMYECcKnX u
PYHKUMOHArbHBIX XapakTepUCTUK oOpraHuama, COPMUPOBaAHHbLIX HA OCHOBE TEHETUYECKUX U
nprobpeTeHHbIX hakTopoB, KOTOPbLIE ONpeaenstoT ero 4eecnocobHOCTb N PeaKTUBHOCTb.

B wuccnepoBaHuax psiga aBTOPOB eCTb yKasaHUA Ha HeobxoguMMOCTb yyeTa TUMOB
KOHCTUTYLMM OpraHn3ma nogpoCcTKOB Npu NX NpodecCcnoHanbHOM opueHTaunmn, nomnyvyeHsl JaHHbIe
oTpuUaTenbHOrO BO3AENCTBUS pasHbIX BUOOB MPOM3BOACTBA Ha NOOEN pasnU4HbIX TUMNOB
KOHCTUTYUMK. [pmBOAMNUCL TakkKe [OaHHble O MNpPeApacrnoNiOKEHHOCTN AeTel pasHbiX TUMoB
TenocnoXeHus K onpeaerneHHblM 3abonesannamM. OgHako, onpeaensowummn ans opmMmpoBaHus
KOHCTUTYLIMM CcNocoBCTBYIOT Tak Ha3biBaeMble aMBPUOTPOMHbIE PaKTOPbI, KOTOPbIE AENCTBYIOT B
npeHaTanbHbIN Nepunoa, akTopbl Xe, NoCTHaTanbHbIe, UMEIOT UL NMOBEPXHOCTHOE BNUSAHWE, Ha
OCHOBaHu1 Yero  y4yeHble  3aKMOYaloT, yTO KOHCTUTYLMOHamnbHble ~ OCOBEHHOCTU
«BbIKPUCTANNN30BbLIBAIOTCA» B Mepuop AeTcTBa, popMupysicb B npenybepTtaTHOM Bo3pacTe U
OKOH4YaTenbHO cTabunuampysce nocrne nybepratHoro nepuoga [1, 2, 3, 4, 5].
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HeCOMHEHHO, YTO B OHTOreHe3€e TUM KOHCTUTYLUKN NogBepKeH M3MeHeHMsIM. KOHCTUTyuma B
TEUYEHUE XKU3HN MEHAETCH, 3TO M3MEHSIOLLAsCA BO BPEMEHM U MPOCTPAHCTBE CUCTEMA, NMOCKOSTIbKY
OHa MOXET M3MEHATbCA NOoA AEWCTBMEM pasnMyHbIX (PaKTOPOB, YTO NOATBEPXKAAETCS LaHHbIMU
MHOrMX uccneposatenen. Haubonee cyuwlecTtBeHHoe npeobpa3oBaHMe TUMNOB KOHCTUTYLMM
HabnogaeTca B nydepTaTHbIN nepuod. Takum 06pas3om, KOHCTUTYLIMIO HESb3S CYMTaTh MNOMHOCTBIO
npegonpeneneHHon ¢ geTcTaa.

Mpupogoa 4yenoBeka MHOrOrpaHHa W MHOrOKa4yeCTBEHHA, YTO MpeacTaBnseT OGonbLuyto
TPYOHOCTL B €ro mccrnegoBaHum v obycrnaenuBaeT OrpOMHOE KONMYECTBO METOOOB AN ero
n3yyenuns. [epmatornnduka — HanpasfieHWe, KOTOpPoe W3ydaeT CTPYKTYPY KOXHbIX PUCYHKOB
NMOBEPXHOCTEN KNCTEN pyK 1 cTon. KoxHble y30pbl (hOPMUPYIOTCA NO4 BINSHUEM HacnenCcTBEHHbIX
(hakTopoB 1 (haKkTOPOB OKpyXatoLlen cpeasbl [6, 7, 8].

MokasaTenn nanunnsapHbIX Y30POB MWCMOMb3YOT Kak MOpPGOreHeTu4eckne mapKkepbl
dusnyecknx cnocobHOCTEN YenoBeka.

Takum obpasom, Gonbluoe KONMYecTBO (PakTOpPOB OKasblBaeT BAWsIHME HA MoOpdOoreHes
opraHmamMa, ero yHKUMW, PeakTUBHYI OEATENbHOCTb M perynsauuio. HecMoTpsi Ha MHOXECTBO
XU3HEHHbIX MPOLIECCOB OpraHuamMa 4erioBeKka, BCE OHW CBsI3aHbl C KOHCTUTYLMOHAaNbHO—
TMNONOTMYECKUMM OCOBEHHOCTAMMN.

B cBA3n C 3TUM Uenbl UCCneAoBaHUA SBMSIETCH: oueHka MopdodyHKUNOHANBHOMO
COCTOSIHUS! 4E€BOYEK-MOAPOCTKOB Ka3axCKOW HaLMOHAIbHOCTH.

MaTtepuanbl n meToabl UCCNeaoBaHUA

Bbino o6ecnepnoBaHo 290 aeBoyek B Bo3pacTe 13-17 net, obyyatowmxcsi B UHHOBALMOHHOM
nuuee r. ActaHa. Bce yvauwmecsa OoTHOCUINCL K OCHOBHOW MeguumHckon rpynne. Obcnegyemble
ObINKn pacnpegeneHbl Ha rpynnbl N0 BO3pacTy M TMNam KOHCTUTYUun. ViccnegoBaHust npoBoannn B
nepBYyo NONOBMHY AHSI C UCKITOYEHNEM (DM3NYECKON HArpy3ku B NpeablayLnin OeHb.

lNpoBegeHO  KOMMMEKCHOE  uccnegoBaHne  MopdOnorMyeckmx,  (OYHKUMOHAsbHbIX,
aepmarornndunyeckmx ocobeHHocTen NnogpocTkoB[9].

Hepmatornudumyeckmn aHanus nposogunca Ha ocHoBe «Genetic-test» (Hosocmnbupck),
NnosnyYeHHble M300paXKeHNs CKaHMPOBANMCb B MNEPCOHasnbHbLIN KOMMbIOTEP, rae npou3BoAamnach
00paboTka wn30bpaeHUn K OuUeHKa OepMaTornmMgUYecknx NPU3HAKOB Tonorpaduu  KOXHbIX
y30poB. BblweykaszaHHbIM MeTo4oM Obinio o6cnegosaHo 100 300poBbIX AeBOYEK B BO3pacTe oT 12
no 17 ner.

MonyyeHHbIn maTepuan obpabotaH meTogamu BapuauMOHHON N Pa3HOCTHOM CTATUCTUKUN C
NPUMEHEHMEM HenapamMmeTpudecknx kputepumeB CTbiogeHTa AN HEe3aBUCMMBbIX BbLIOOPOK Npu
ypoBHe 3HadmmocTu p < 0,05 [10].

PesynbTaTbl uccnepaoBaHusa u obcyxaeHue

AHanua nonyyeHHbIX AaHHbIX N0 PU3NYECKOMY PasBUTUIO BbISIBUIT, YTO Y AeBoyek 13-17
net, npoxusawowmx B ropoge AcTtaHa, Habniwpaetcs  yBenuueHwe  nokasaTtenemn
MopdodyHKLUMOHaNbHOro passutua (Tabnuua 1). Tak gnuHa pocta y 14-neTHUX NOApPOCTKOB
yBenuuunacb Ha 6,1 cM, y 15—netHux Ha 0,3 cMm, y 16—neTHMxX Ha 5,6 cM, y 17-neTHux Ha 0,5 cm.
Takum 0bpasom, MakcMManbHbIA POCT ASIMHbI Tena Habnogancs B 14 ner.

Macca Tena 6bina HEMOCTOSIHHOM B XO4€E OHTOreHesa, Tak B 14 net OoHa yMeHbLuMnachb Ha
1,35kr, B 15 net oHa yBenuuunacb Ha 4,9 kr, a B 16 net onaTb ymeHblIMnacb Ha 2,6 kr, B 11
Knacce oHa ysenuuunacb Ha 5,9 kr. Takve nepenagbl Maccbl Tena, No-BMAMMOMY, CBSi3aHbl C
nepvodamMn OKPYrIieHNs 1 BbITArMBaHMA NoapocTkoB. Hambonblian notepsa Beca Habnwogaetcs y
16-neTHUX OEBOYEK-NOOPOCTKOB, MaKCMMarnbHOE BbITAMMBaHME pOCTa Takke HabrnogaeTcsa B 9TOT
nepuoa.

B 13 net no ungekcy Ketne, xapaktepmsyloLlero nioTHOCTb TEMNOCMOXEHUs, Habnganoch
rapMOHMYHOE hM3MYecKoe pasBUTUE Bblle cpeaHero, a B 14 net 6biN10 0TMEYEHO YMEHbLUEHNE
nHaekca Ketne n punsnyeckoe pasBmuTre OLEHMBAIOCH Kak rapMOHUYHOE HUXE CPEeaHEro.

[na 15-neTHMX ObINO XxapakTepHO rapMOHUYHOE cpeaHee dhunanyeckoe passutune, B 16 net
3TOT MoKasaTenb HEMHOrO CHMU3WUCSH, U U3NYECKOE Pa3BUTME OLIEHMBArNOChb, Kak rapMOHUYHOE
HWXe cpeaHero, B 17 neTt 3TOT nokasaTenb He nameHunca. OgHako y 17-neTHUX AeBOYEK UHOEKC
KeTne 6bin HWxe, 4eM y 16-neTHUX, HO BbILE, YeM y 15-neTHUX.

MokasaTenn OnvHblI Tena BO BCeX BO3pacTHbIX rpynnax Obinn B npegenax 163-166 cm.
OpHako caMmbiMK BbICOKMMMW Bbinu aeBoYkn 15 net, 16 neTHue wkonbHULUbl Ha 0,1 cm Obinu Bbile
17-neTHnx.
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Macca Tena y yJyawmxcs, Takke Kak 1 anuHa Tena Obina npakTuYeckn Ha ogHOM YPOBHE.
Macca tena ¢ 15 go 16 net yBenuuunacbk Ha 1,3 kr, a y 17-neTHMX OHa yMEHbLUMNACh Ha 2,2 Kr.

MokasaTenb nngekca Ketne 6bin1 HAMMEHbLWINM Y 14-NeTHMUX NOSPOCTKOB.

Taknum obpas3om, NpoBeaeHHbIe UccnenoBaHus hmsnyeckoro pas3sutms gesovek 13-17 net
nokasanu, 4YTo B XO04e OHTOreHesa HabniogaeTcs AnHaMMKa aHTPOMONOrMYEeCcKNX nokasartesnen BO
BCEX BO3pacTHbIX rpynnax(tadn. 1).

Tabnuua 1 — NokasaTtenu dumamyeckoro pas3sutns gesodek 13-17 ner

lNokazaTenn Bospact
13 14 15 16 17
n (Kon—Bo) n=56 n=82 n=49 n=60 n=43
OJIMHa Tena, CMm 154,7+0,1 160,8+1,5 161,1+0,6 166,7+0,7 167,25+2,2
Macca Tena, Kr 50,25+0,9 48,9+0,6 53,8+0,9 51,2+1,9 57,1+1,3
uHaekc Ketne, kr/m>. 21+0,3 18,9+0,3 20,7+0,3 20,6x0,7 20,7+0,6

Kak BnaHO 13 tabnuubl 1, aHTponNomMeTpmuyeckne AaHHble NOAPOCTKOB UMEKT TEHAEHLMIO
pocta. lpn aTtom HaubonbwuM PoCT ANUHbI Terna HabniogaeTca B 16-netHem Bo3pacTe, a
Hanbonbluas macca B 17 ner.

Mpn onpegeneHnn Tuna KOHCTUTYUMW Yy OeTerd HaMu UCMofb3oBanacb METOAMKA,
npegnoxeHHass C.C. [apckon, B OCHOBY koTopol nonoxeHa cxema B.I. Wredko n AL
OctpoBckoro [11], cornmacHO KOTOpPOW BbIAENSAKT YETbIPE OCHOBHBIX TWMa KOHCTUTYUUN —
acTeHOMAHbIW, TOpakasbHbIA, MbIWEYHbIN U AWrecTMBHbIA. [daHHas TUNOMorMs OCHOBaHa Ha
COMaTOCKOMUYECKNX MpU3HaKaxX, OOCTaTOMHO HadexHa M Npu onpeferieHHoOMW KOppeKTUpoBKe
ycrneLwHo NPUMEHSIETCA B AETCKOM KOHCTUTYyUMonorum 2, 4, 5].

BbigBneHo, 4TO BO BCe BO3pacTHble Mepuvodbl HauUMeEHbLUee KONMUYECTBO [EeBOYEK
oKasarnocb cpean npeacTtaBuTenen OUreCTMBHOrO Tuna, a Gonbluee KONMYecTBO OTHOCWUIOCH K
acteHoumgHomy Tuny (tabn. 2). lNpeacrtaBuTenbHUL, MbleYHOro Tuna Obino Ha 2% MeHblue
acTeHOMOHOro Tuna, AeBOoYeK C TopakanbHbIM TUMOM KOHCTUTYUMM Gbino B 2 pasa 6onblue, yem
AEBOYEK C ANreCTMBHbBIM TUMOM TENOCIOXEHUS.

AHanua nomnyyveHHbIX pes3ynbTaToB MokKasan, 4to cpeau 13-neTHUMX  OeBoueK
npeobriagarowMmMm TUNOM KOHCTUTYUUKM Obin acTeHougHbin, Ha 11% ObIIO MeHbLUe LIKOMNbHUL, C
MbILLIEYHbIM TUMNOM TESTOCNOXEHUS, OUTECTUBHbIN TUM KOHCTUTYLUKN OblN YCTAHOBIEH Yy OOHOrO, a
TOopakarsbHbIA Yy NATU NOAPOCTKOB.

B BospacTtHoM KaTeropum 14 neT KOMMYECTBO MOAPOCTKOB C aCTEHOMAHbLIM TWUMNOM
KOHCTUTYLUMM TakkKe OCTaeTcs LOMUHUPYHOLMM, NPU 3TOM KONMYECTBO LWKOSIbHUL C MbILLEYHbIM
TUNOM KOHCTUTYLUMU MeHblle Ha 4%. B cpaBHeHuMM ¢ 13-neTHUMU MOApPOCTKaMU YBENUYUNOCH
KONMMYeCTBO [EBOYEK C AUreCTMBHbIM W TopakarnbHbIM TUNamu TenocrnoxeHusa, Ha 2% n 1%
COOTBETCTBEHHO.

Y yyawuxca 15 net yBenuMuMBaeTCa KOMMYECTBO OOYYarOLMXCA C MbILEYHbIM TUMOM
KOHCTUTYUMM W YypaBHOBELLUMBAETCHA KOMMYECTBO MNOAPOCTKOB C AUrECTMBHBLIMW TOpakarbHbIM
TMNamn TenocnoxeHus. [JeBoyek C aCTEHOMAHbIM TUMOM KOHCTUTYUMWU Ha 18% MeHblue, Yyem C
MbILLEYHbLIM TUMOM KOHCTUTYLIMK.

K 16 rogam AOMUHUPYHOLLYIO MO3WLMIO CPean YyYalwuxcd 3aHMMaeT acTeHOMAHbIA Tun
TEenocnoxeHus, Ha 6% MeHblle OEeBOYEK C MbILEYHbIM TUMNOM KOHCTMTYyUMK. [MogpocTkoB C
TOpakasnbHbIM TUMOM TENOCNOXEHMA B ABa pa3a bonblue, YeM AeBOYEeK C AUreCTUBHbIM TUMOM
KOHCTUTYLMMW.

B 17 neT konu4ecTtBO yyalMXCA C MbIWEYHbIM TUMNOM TENOCMOXEHUS COCTaBnsieT 4yTb
GornbLue NOMoBMHbI aHHOW BO3pacTHOW KaTeropum, Ha 12 % MeHbLlue NOAPOCTKOB C aCTEHOMAHbLIM
TMNOM TenocnoxeHunsa. Konnyectso AeBOYEK C TOpaKanbHbIM U AUFECTUBHBIM TUMAMU KOHCTUTYLIN
OAMHAKOBO.

Tabnuua 2 — Tunbl KOHCTUTYUMIW geBovdek 13-17 net

Tvnbi 13neT1(n=56) | 14net(n=82) | 15net (n=49) 16(n=60) 17(n=43) Bcero(n=290)

KOHCTUTYUMM | abc | %M+m | abc | %M+m | abc | %M+m | abc | %M+m | abc | %M+m abc %M+m

ActeHongHbl | 31 | 55+¢9,4 | 37 | 45+7,2 | 16 | 33%x7,9 | 30 | 50+4,6 | 17 | 39#4,2 131 45+4,2

MblILLEYHbIN 19 | 34484 | 34 | 41454 | 25 | 51+7,1 | 24 | 40+3,9 | 22 | 51+7,1 124 43+4,2

[nrectmBHbIN 1 2+0,1 3 4+1,2 4 8+1,2 2 3+0,8 2 5+1,6 12 4+4 2

TopakanbHbIn 5 9+0,3 8 10+£3,9 4 8+1,2 4 7124 2 51,6 23 8+4,2
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Kak BumgHO K13 Tabnuubl 2, Haubonbllas acTteHusaums Habnwopaetcsa B 13-neTHem
BO3pacTe, Korga npoMcxoguT MakcuMarbHbIM pOCT geBoyvek. B 14 neT acTeHOMOHbIN U MbILLEYHbIN
TUNbl NPaKTUYECKN YpaBHUBAIOTCS, B 15 neT yBennumBaeTCsl KONMMYECTBO YHaLLUXCS MbILLEYHOrO
Tuna, B 16 net konnyectBo acteHnkoB Ha 10 % npeBbiwaeT KONMYeCcTBO NOAPOCTKOB MbILLEYHOMO
TMNa, a B 17 neT KONMYeCTBO LUKOSTbHUKOB MbILLEYHOrO TUNa OnsiTb CTAHOBUTCA NpeobnagatoLmm.

Hepmatornudmyecknn aHanu3 nanbueB npencraBndetr cobown yaoOHbIN, OOCTYMHbIA U
NHPOPMAaTUBHBIN METOLA U3YYEHUA FrEHETUYECKUX NPeapacrnorioKEeHHOCTEN OpraHn3ama 4enoBeka.
CdhopmumpoBaBLUMECA KOXHbIE Y30pbl HE W3MEHSATCH MNpyu pocTe M pasBUTUM  OpraHusma
yenoseka. [epmatornuduka oxeaTblBaeT Hacrnegyemble (PEeHOTUMMYECKME MPU3HAKKM, a Takke
oTpakaeT reHaepHble, pPacoBble OTMMYUS, TEHHbIE U XPOMOCOMHbIE MyTauuwn, BO3OENCTBUS
oKpyXatowien cpeabl. [JaHHbI METOA paHee LWMPOKO UCNONb30Basncsa TOMNbKO B KPUMUHANMUCTUKE,
HO B HacTosWwee BpeMs Hawen npuMeHeHVe B  MeguuuHe And  BbISBIEHUS
npeapacnonoXeHHoCTeNn K 3aboneBaHUsAM, U3YYEeHWs XapakTepa WX MpOoTeKaHUst U MPUYH,
BbI3bIBAOLLNX NX BO3HUKHOBEHWKE [7, 8.

B mMeaumumHCcKux unccriegoBaHuaX gepmaTornvdundecknin aHanni Hambonee addeKkTUBEH
Npyv U3YyYEeHUN ITUONOMMWN PasfMYHbIX POPM MNaToNorMM nrofa, HapylleHurd BHYTPUyTPoBHOro
pasBUTUSA, BO3HUKHOBEHUS Ae(EeKTOB, 3adepXKM MCUXUMYECKOro pas3BUTMS WU BO3OENCTBUS
dhakTopOoB OKpyXxatoLen cpeabl [12].

Y o6cnepoBaHHbIX HamMy OeBoYeKk Oblna BbiIBNEHa cnegywlwas reHeTndeckas
NpeapacnonoOXeHHOCTb K comaTuyeckum 3aboneBaHusM  (cocyabl/mMo3r — 4%, ceaedHo-
cocyauctasa cucteMa — 25%, cnnHa/no3BoHOYHMK -32%. Hanbonbluee KoNnM4ecTBo AeBOYEK MMeeT
npeapacnonoXeHHOCTb K 3aboneBaHusM HepBHOW cucteMbl (63%), nedeHu, nodvek (58%) wu
opraHoB nuvwesBapeHnsa (35%). MNonyvyeHHble OaHHblE HE OMpeaensT AnarHo3, a ykasbiBaloT Ha
CcTeneHb pucka K AaHHbIM 3aboneBaHuaM. [lokasaTenu KOXHbIX Y30pOB ManbLeB NPUMEHSIOT B
KayecTBe MapKepoB NpeapacnosioXeHHOCTEN K NaTONOrmsiM COCyA0B rofIOBHOrO MO3ra, HEBpO3am,
comaTudecknm 3abonesaHuam [13, 14, 15]

PeaynbTaTthl 06WNX hU3N4eCcKnx nokasatenen AeBoYeKk Mnokasanu, 4To npeobnagaroium
Oblna CKOpOCTb, KOTOpas codeTanacb C CUMOW, YTO CBUOETENbLCTBYET O BbICOKOM NOTEHUMane B
CKOPOCTHbIX AUCUUNIINHAX, NpuopuUTeTE UMKIMYECKMX Harpy3ok. 21% nogpocTkoB wumeet
CMOCOOHOCTb K BbICOKOW (PU3NYECKON BbLIHOCIIMBOCTU M MPEOLONEHUIO YTOMIIEHUS B YCIOBUSX
yMepeHHONn MblwevyHon pgestenbHocTn. 30% uccrnefyemblx  XapakTepusyrTcs  OTIWYHOW
KOOpAMHaunen, yMEHMEM COXPaHATb paBHOBECUE U MPU 3TOM BbIMOSTHATb CMOXHbIE MAHEBPbI.

PesynbTatbl nokasanu, 4To camble BbICOKME rnoka3aTtenu no ckopoctu (49%) n cune (48%),
camble HU3kue no BbiHOCNNBOCTY (21%).

dun3anyeckme BO3MOXHOCTU M BbIHOCIIMBOCTb BapbMPYKOTCA B LUMPOKMX Npeaenax, 0gHako B
HEKOTOPbIX Cryyasx OLLyLIaeTCs HexBaTKa CKOPOCTU U ObICTPOTbl. XapaKTepucTukM nanbLeBou
AepmaTtornudukn cnyxat MopdoreHeTUYECKMMIN NokasaTensiMm Takux n3n4ecknx cnocobHocTen
yenoBeka Kak cuna, BbIHOCNMBOCTb, CKOPOCTb, KoopAauHauus. Tak, npu wuccnegoBaHum
aepmMartornnnyeckmx nokasaTenemn Kkak TotanbHbi rpeOHEBON CYET U OENbTOBbIN MHAEKC, ObINO
MoKas3aHo, YTO OHW HaXOOATCA B MPSIMOM 3aBMCMMOCTU CO CKOPOCTHO—CWUIOBbLIMK MOKa3aTensiMu
crnopTcMeHoB. [lpy 3TOM HU3KME 3HAYeHWst OenbTOBOr0 MHAEKCa COo4YeTalTCAa C  HU3KMMUK
CKOPOCTHO—CMOBLIMM MOKa3aTensMuM CropTCMEHOB—MNOAPOCTKOB, BbICOKME, CBUAETENbCTBYIOT O
CNOXHO KOOPAUHUPYEMbIX OeACTBUSX [7].

Cpean obwmx dusmyecknx nokasaTtenen Takke 6Gbino pacCMOTPEHO UrpoBoe amniya B
KOMaHAHbIX Buaax cnopta. [Anga 6onbliero konvyectBa AEBOYEK XapakTepHO amnilya «BpaTapb»
(29%), uyto cBupeTenbcTByeT 06 agekBaTHOW OLEHKe OBCTaHOBKM, MPOCYUTbIBAHUSA Pa3BUTUS
COObITUA U KOHTpONsa mobbIX M3MEHEeHUn cuTyaumin. [pakTuyeckM Ha OAMHaKOBOM YPOBHE
nokasatenn «Hanagawwmn» (26%) wn «pasbirpbiBalowmny (26%). [Ona «HanagawoLiero»
XapaktepHa CrnocobHOCTb K  ObICTpbIM  AOEWCTBUSAM,  XOpOLWAas  WUrpoBas  MHTYMUMS.
«PasbirpbiBatowniiy  akTMBHO BbLINOMHAET aTtakywwme u  obopoHuTenbHble yHKUnKN. 16%
NMOAPOCTKOB BbIMOMHAKT B OCHOBHOM OOOpPOHMTENbHbIE (PYHKLMK, KOTOpble TpebylT yMeHus
XOPOLUO OPMEHTUPOBATBLCH B UTPOBbLIX CUTyaLUNAX.

Takum o6pasomM, NpoBedeHHble MCCNeaoBaHUSA Moka3anu HepaBHOMEpHOe u3nyeckoe
pasBuTue B npouecce oHToreHesa. OpHako, npeobrnagjalowumMm TUNamMm KOHCTUTYUMUM BO Bce
BO3pacTHble nepuoabl 6biniv acTeHONOHbIA U MbILLIEYHbIA TUMbI.

Pes3ynbTaTbl, NONyYeHHbIE HA OCHOBAHUWN AepMaTOrnMPUYECKUX OaHHbIX, NoKasanu, 4To y
AeBoYek HabniogaeTcsa npeapacnosioKeHHOCTb K 3aboneBaHWsiM HEPBHOW CUCTEMbl, NeYeHw,
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MoYeK M opraHoB nuweBapeHusi. bonbluas YacTb NMOAPOCTKOB MpedpacrionoxeHa kK nomnHote. U3
dumsmyecknx nokasaTtenen npeobnagaroMMmn SBRSIOTCA CKOPOCTb M CUna, YTO CBMAETENbCTBYET O
BbICOKOM MOTEHLMAane B CKOPOCTHbIX AMCUMNNMHaX. lMonyyYyeHHble AaHHble OalT BO3MOXHOCTb
OCYyLLEeCTBNATb OTOOp AeTel B rpynnbl «MOBLILEHHONO pUcka» Npv NpoBeAEeHUN AUCTNaHCEPHbIX
OCMOTPOB HaceneHusl, a Takke PeKOMEHA0BaTb BUAbl CNOPTa B COOTBETCTBUMN C MaKCUMarbHbIMU
nokasatenamu.
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14-17 XXAC APAJIAFbIHOAFbI KbI3OAPObIH MOP®O®YHKLMOHANAbI XXAFOAUbIH
BAFAJIIAY
XK.C. bawrryxuHa, A.C. nnmyxamenoea, b.6. Mabaynxaesa, b.A. bapanvHoBa

Makanada aHmporiomempusinibiKk xoHe OepmMamoaniugpmik Kepcemkiwmep HeaiziHde
Xacecnipim Kbi30apObiH MOpgOyHKUUOHaNObIK xardalibiH baranay HemuXernepi KesmipinzeH.
XKacecnipimdepdeai  kKOHcmumyuusiHeiH  6acbiM ~ mypi  u3uKanblK  ¢bU3UOSI02USHbIH
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acmpoHoMUSIbIK mypi 605bin mabbinadsl. 6oldbiH ecyi 14 xacmaH 16 xacka OeliH 6alikanadsbl,
an KbizdapOa bolibiHbIH ecyi MeH OeHe canmarbiHbiH memeHOeyimeH bipae xypedi. XKacecnipim
Kbi30apObiH 63% xylke xyleciHiH aypynapbiHa, 58% 6aybip MeH bylpek aypynapbiHa 6elimOoi
eKeHiH aHbiKmalbi. CoHOal-ak ocbl manday HeaisiHde mesimMOinikmiH xoHe yunecmipydiH
JKapamcbi30biFbiH  KepcememiH asrbl bu3ukasnblK Kepcemkiwmep 3epmmendi. [JezeHmeH,
KomaHOanblKk criopmmbiH peni xardaldbl xemkinikmi 6aranaydbl kepcemedi. AnbiHFaH
ManiMemmep Mekmernme okbimy MeH mapbuerney rnpoueciH xxemindipyze MyMmkiHOik 6epedi.

TyliH ce3dep: aHmporiomempusinbik O0epekmep, Oepmamoanugmik Kepcemkiwmep,
)xacka OeliiHei ke3eHOe

ASSESMENT OF THE MORPHOFUNCTIONAL STATE OF GIRLS 14-17 YERS
ZH. Baiguzhina, A. Dinmukhamedova, B. Gabdulkhaeyeva, B. Baidalinova

The article presents the results of evaluation of the morphofunctional state of adolescent
girls on the basis of anthropometric and dermatoglyphic indices. It is shown that the predominant
type of constitution in adolescents is the asthenoid type of physique. Increased growth is observed
at 14 years and 16 years, while stretching girls is accompanied by a decrease in body weight.
However, the indices of the Quetelet index are within the norm. Based on dermatoglyphic analysis,
a predisposition to somatic diseases was studied. It was revealed that 63% of schoolgirls are
predisposed to diseases of the nervous system, and 58% to diseases of the liver and kidneys.Also
on the basis of this

Key words: antropometric data, dermatogliphic indices, pre — pubertal age

MPHTW 34.43.17

C.H. BopoBukos, A.C. Cbi3abikoBa
Kasaxckuii arpotexHuyeckuii yHnsepceuteT um. C.CendpynnuHa, r. ActaHa

NONYYEHUE LUTAMMOB-NMPOAYLUEHTOB MOHOKINOHAJIbHbIX AHTUTEN K AHTUTEHAM
CAMPYLOBACTER JEJUNI

AHHOmauus: B daHHoU pabome rnipedcmasrieHbl OCHOBHbIE Pe3yIibmamabi MOJly4YEeHHbIE 8
rpouecce UMMyHU3auuu JiabopamopHbIX XUB0MHbIX aHmuzeHamu Campylobacter jejuni u
UCrob308aHUsT UMMYHHbIX CIJIEHOUUMO8 O71sl  OJlyYeHUs wmamMmMo8 2UbpudHbIX K/Iemokx,
MpodyyuUpyrWUX MOHOK/IOHalbHbIe aHmumersna K anumonam aHmuzeHa. OnucaHa memoouka
crusiHUsi B-numgboyumoe u MUEerioMHbIX KIemoK, YCI08Usi KylbmueupogaHUsi U KOHMPO/b 3a
pocmom 2ubpudHbix Kremok. B pesynbmame criusHUS ronyq4eHbl KOHblI 2UBPUOHBIX KII€MOK,
CUHMe3upyouwue crneyugudeckue UMMYHO2106yMuHbl K UCXOOHOMY aHmMu2eHy, Komopble
rnodsepaHymbl KIOHUPOBaHUO MemodoM numumupyrowux paseedeHuli.OmobpaHbl Haubosee
aKmueHble CybKMOHbI U U3y4eHa UX akmueHOCMb M0 OMHOWEHUIO K UCXOOHOMY aHMmuzeHy.
lMony4yeHHble wmammMbl cmabusibHO nPodyyUPYOM MOHOKIIOHalbHbIe aHmumersna K aHmuaeHam
Campylobacter jejuni u moc2ym 6bimb UCMOML308aHbl MNpu paspabomke mecm-cucmem Ons
OuazHocmuKku Kamnunobakmepuosa XU8OMHbIX.

Knroyeebie cnoea: kamnunobakmepuos, UMMyHuU3ayus, aubpudoma, wmamm-rnpodyueHm,
MOHOKJ/IOHallbHbI€ aHmumerna

Kamnunobakrepnos aBnseTca akTyanbHOW npobnemon A MHOrMX CTpaH Mupa B CBSI3M C
Yype3Bbl4aNHO LUMPOKMUM €€ pacnpoCTpaHEHMEM, MHTEHCUBHOM UMpKynsuven so3dyautenewn, a
TaKke BbICOKMMW nokasaTtensamu 3abonesaemMoCT Cpean XMBOTHbIX U nogen [1,2,3]. NHdekumnsa
3aHMMaeT 3Ha4YMTEeNbHOE MecTo B OOLLE NaToNOrmm XXMBOTHLIX N YenoBeka, NOCKOSbKy sIBNsSieTcs
TUNUYHBIM  300QHTPOMOHO30M. [l0 HEKOTOpbIM CBeAEHVAM, Kaxabli rog oT  bonesHen,
COMNPOBOXAAKLWMNXCS pa3BUTUEM ANAPENHOrO CMHAPOMA, B MMpEe YMUPAET OKOMO 5 MIH. OeTen.
OTtum obycnoeneHo Oonbloe BHMMaHWe BcemupHoW opraHusaumm 3gpaBooxpaHeHust (BO3),
KOTOopas BKMoYMra OaHHY MHMEKUMI0 B HauuoHarbHble nporpaMmmbl 60pbbbl ¢ AuMapeinHbiMu
3abonesaHuamu 93 cTpaH mupa [4].
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Haunbornee 3Haunmasa naToreHHas pornb Npy KamnunobakTepmosax CernbCKOXO3ANCTBEHHbIX
XUBOTHbIX oTBoanTCca Campylobacter jejuni [5].

HecmoTps Ha TO, YTO A4aHHOW NATONOrMM NOCBALLEHO BOMbLLIOE KONMYECTBO Hay4HbIX paboT,
MHOrMe BOMPOCbI OCTAKTCS HE PELUEHHbIMU U B YaCTHOCTM BOMPOCHI, CBA3aHHblE C ObICTPOW U
OOCTOBEPHOWN OMarHoCTUKON KaMnmnobakTepmnosa CenbCKOXO3ANCTBEHHbIX XXMBOTHbIX [6].

[Ons gunarHocTukm STorM  MHGEKUUMM B BeTepuHapHbiXx nabopatopusx  MUCNOMb3yT
GakTepuonormyeckme, MMKpobuonornyeckne n MomnekynsipHo-reHeTudeckne metogbl. OCHOBHbIM
Tectom  (cormacHo  pykoBoactBa MOB) saBnaetca  GakTepuonornvecknn,  OgHako,
OakTepuornornyeckass AuarHoctTMka kamnunobaktepmosa O4dYeHb Tpydoemka, Tpebyrowas
crneymnanbHbIX YCNOBUIA KyNbTUBMPOBAHMSA U JOPOrOCTOALMX NUTATENbHbIX CPea.

B nocnegHve rogbl Onsi BbISIBNEHUA BO30yauTenst kamnuiobakTepuo3oB WCMOMb3YHT
Knaccuyeckytlo nonumepasHo-uenHyto peakuuto  (MUP) mn PCR-real time. Paspa6GoTaHbl
MynbTUNNeKcHole MNLP TecT-cucTembl, NO3BONSAIOLWMNE NPOBOANTL OQHOBPEMEHHOE BhbISIBNEHNE U
anddepeHumnaumio Campylobacter jejuni ot agpyrux BugoB kamnunobaktepun [7,8]. OpgHako,
NpPUMeHeHne MUP B BeTnabopaTopusx 3aTpygHUTENbHO, W3-32 BbLICOKOW CTOMMOCTU
obopynoBaHus 1 NpanmMepos.

B cBA3N C pasBUTMEM MHTEHCUBHbLIX TEXHOMOMMIA BEAEHUS XMBOTHOBOACTBA HEO6X0OMMO
Hanuume BbICTPbIX, HO B TOXe BPeMSA AOCTOBEPHbIX METOAOB BbISBMEHUS 3apaXKeHHbIX XXMBOTHbIX
[9]. Mostomy, akTyanbHOM 3agaden saBnsdeTca paspaboTka 3Kcrpecc-TecTa Afs ANAarHOCTUKM
KamnunobakTepmnosa, KOTOpbIA MO3BONSET ObICTPO M AOCTOBEPHO MOCTaBUTb AMArHo3. Takum
TECTOM, oTBeYaloLLmm BCEM nepeymcneHHbIM TpeboBaHuAM, aBnsaeTcs
UMMYyHOXpOMaTorpauyeckmn  TecT,  OCHOBHbIM KOMMOHEHTOM  KOTOPOro  SBMSIOTCA
MOHOKMoHanbHble aHTutena (MKA) Kk aHTUreHHbIM geTepMmnHaHTam Bo30yanTensi.

Llencto gaHHOM paboTbl ObiNno  MonyvYeHue LWTaMMOB-MPOAYLIEHTOB MOHOKIOHANbHbIX
aHTUTENn K aHtureHam Campylobacter jejuni, koTtopble MOryT OblTb WCMOSIb30BaHbl MNpwU
KOHCTPYMpPOBaHWM ANArHOCTUYECKOro TecTa ANns BbisiBNeHnsa Bo3byauTtenen kamnunobakrepmosa.

B kadectBe nabopaToOpHbIX XMBOTHbLIX WCMONb30Bann 6ecnopOAHbIX MbIWEn U MbILEN
nvHum Balb/c. B kayecTBe aHTUreHa ucnonb3oBann kKomMmepyeckui aHtureH Campylobacter jejuni
Antigen Protein (npoussoacteo Aviva Systems Biology, CLLA).

Ona uMMmyHn3aumm Obinm oTo6paHbl TPY FPynMbl IMHENHBLIX MbILLEN NO MeToAy aHaroros, no
TpW ronosbl B rpynne. 2XMBOTHLIM 1-1 rpynnbl MHbeuuposanu aitureH C. jejuni napeHTeparnbsHo, B
TeyeHue 14-Tn cyTok, BTOpOn — 8 Hedenb, a TpeTbsa rpynna 6bina KOHTPONbHOW Y UMMYHU3aLUN He
noasepranacb. Cxema MMMyHM3aUUKM XMBOTHbLIX 1-W rpynnbl nNpedycMmatpuBana BBeOeHue B
nepsbii geHb 100 MKN aHTUreHa BHYTPUOPIOWNHHO, C NOMHbLIM agbioBaHTOM PpenHaa (MADP), B
cooTHoweHun 1:1. lNMpenapaTbl cMewmMBanu 40 MNOMHOM rOMOreHn3aumMm u BBOAUNN NOAOMBITHBIM
XMBOTHbIM. Ha 7-n geHb BBogunm 100 MKN aHTUreHa, HO B CMECWU C HEroJSIHbIM aablBaHTOM
®penHpa (HA®). Ha 11-i4, 12-h n 13- gHu BeBogmnn no 100 MKN aHTUreHa B CTEPUNbHOM
doccatHo-coneBom bydepe (PBS), 6e3 ucnonb3oBaHus agbloBaHTa. Ha 17- geHb nocne
Hayana UMMyHM3aL M1 NpoBoAMIIM OTOOP KPOBU AN TECTUPOBAHMS.

Cxema vMmMmyHM3auum 2-n rpynnel npegycmatpusana BeegeHve B 1-bii geHb 100 mkn
aHTUreHa BHYTPUOPIOLINHHO, ¢ npumeHeHnem MA®, B cooTHoweHun 1:1. [anee, Ha 14-n geHb
Beoaunn 100 mkn aHtureHa B cmecu ¢ HA®. Ha 28-n n 42-n peHb nogomnbITHLIM KUBOTHbLIM
BBOAMNM aHTureH B gose 100 mkn B PBS. Ha 50- geHb 1MBOTHbIM BBOAUNKN BycTupytowime 0o3bl
aHTUreHa BHYTpMBEHHO. Yepe3 3 gHA oTOupanu npobbl KpOBU U NPOBOAUNN UX TECTUPOBAHUE.
OTbop KpoBWM Yy NOAOMbITHBIX MblIWEW ANs TeCTUPOBaHWS MNPOBOAUNN M3 XBOCTOBOW BEHbI.
TecTupoBaHue CbIBOPOTOK KPOBW NPOBOAWMAN B peakumn nmmyHoaunddysmm (PUL) n B HenpsiMom
BapuaHTe MMMyHodepmMeHTHOro aHanmsa (MPA).

B pesynbTaTe yCTaHOBMEHO Hanuyue cneumduyecknx aHTUTEN Y XXMBOTHbIX NEPBOK rpynnbl
B He3HauuTenbHbIX TUTPax, B cpeaHem 1:320. Y XMBOTHbLIX BTOPOM rpymnnbl, B CbIBOPOTKE KPOBU
TaKke NPUCYTCTBOBaNN cneunduyeckne MMMyHoOrnobynmnHel, npuyem B 6onee BbICOKMX B TUTPaX,
KoTopble umenu nokasatenn oT 1:800 pgo 1:12800. [llonyyeHHble QaHHbIE YyKa3biBAOT Ha
LenecoobpasHOCTb MCMNOMb30BaHUS ANUTENbHOW CXEMbl MMMYyHW3auMM Ang CTUMYNMPOBaAHWUS
WMMYHHOWN CUCTEMbI MbILLIEN K CUHTE3Y CNeunduyecKkMx aHTUTEN C BbICOKUMU TUTPAMW.

CnycTa 4yeTblpe AHS Nocfe nocrefHen MHBbEKUMMW, XMBOTHbIX C MaKCUMaribHO BbICOKMMU
TMTpamn aHtuten B MDA, ycbinnganun MeTodoM LepBuKanbHOW gucriokauuun. [MoKpoBbl KOXu
obpabatbiBann 70° 3TUNOBLIM CMMPTOM. B CTEPUNBbHLIX YCMOBUSX M3BNEKanM CeneseHky U
nomewanu B vawwky Metpu. B wnpuy Habupanu 10 Mn HENOMHOW POCTOBOW Cpedbl U BbiMbIBaSM
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N3 ceneseHkM numdounTbl nytem nepdysmn. CycrneH3no KNeTok nepeHocunn B npobupky K
ueHTpudyrmposanm 10 muHyT npm 1000 o6/mmnH. Ocagok cycneH3uMpoBanuM B 5 mi cpedbl u
MOACYUTBIBANIN KONMMYECTBO KMETOK Ha CYETYUKE KNeToK TC10™ (Bio-Rad, CLUA), nx konn4ecTtso
coctasuno 32*10° m.k..

MwvenomHble KNeTkn nuHUM Xgz — Ag 8.653 mn3Bnekanu u3 Xngkoro asoTta, pasmopaxusanu
Ha BopasHoW GaHe npu 37C° oOTMbIBanNM nyTeM LEHTPUMDYTMPOBAHNS U BbICEBANMM B NyHKM
nnaHweTa Ha Cnon neputoHeanbHblX MakpodaroB. KynbTuBupoBanu Ha cpege RPMI-1640 (c
cogepxaHnem 10% detanbHon cbiBOpoTkM) B Yycnouax CO,—uHKyGaTopa. Yepe3 3-4 gHA
NOACYUTBLIBANM KONIMYECTBO KNETOK U MCNOMNb30Banu ang ruébpuamsauum.

MMOpnamsaumnio KrneTtok NpoBOAUNN B CTEPWIbHBIX YCMOBUAX B NaMMHapHbIX Likadgax
(Telstar, WcnaHusa) no metoagy V. Oi, L. Herzenberg [10]. MuenomHble KneTkn v MMMYHHbIE
CNfeHoUnTbl Mbllwer, B cooTHoweHnn 1:10, cmewmBann n ueHtpudyrmposann 7-10 MUHYT npwm
1000 o6/MuH. Hapgocaao4Hyto XXMAKOCTb CrnvBanu, K ocagky gobaenanu 1 mn pacteopa M3IM-4000,
npunueanu 9 Mn HeENorHOW cpefpbl, nepemelumBany M NOBTOPHO UeHTpudyrnposann. Ocagok
cycneHamposanu B 40 mn nonHon poctoBon cpeabl RPMI — 1640 (Sigma) v BeiceBanu CyCcneH3uto
knetok no 100 MKn B Kaxaykt NyHKY 96—myHOYHOro nraHweTa C «nuTarowmm crnoem». Bcero
BbICEB KIETOK NPOM3BeNnu Ha 4 nnaHweTa Ansa KynbTypanbHbix paboT (384 nyHku). MHkybuposanu
npy Temnepartype 37 °C B atmocdepe ¢ 5% CO,, yepes 24 yaca B nyHku [obGaBnsann paBHoe
KONMMYECTBO Cpedbl, coaepXallen rmnokCaHTuH, ammHontepuH, TuMManH (HAT). CKpuHUMHI pocTa
rMbpunaHbIX KNEeToK WM onpegeneHne mnx uanMonorm4eckoro COCTOSIHUSI OCYLLECTBAANM NyTem
eXeHEBHOro NPocMoTpa NaHLWETOB Mo MHBEPTUPOBAHHBIM MUKPOCKOMOM.

Bcero 6bin10 npoBegeHo 5 cnusiHii, HWXKE NpUBEAEHbl pe3ynbTaTthl Hanbonee apdekTMBHON
rmbpuamnsaumn. Ha 8- geHb nocne rmbpuamsauum 6binm obHapyxeHbl nepBble 12 KIOHOB.
BHumaTenbHO oTcnexuBanu krnoHoobpasoBaHme, KNOHbI No4 MUKPOCKONOM MOACYUTbLIBANu Yepes
Kaxable 3 gHsA. TecTupoBaHne rmbpnaomM Ha aHTUTENbHYIO MPOAYKTUBHOCTb Ha4YMHanu npoBoguTb
C MOMEHTa He3HAYUTENBbHOro NOXENTEHNss POCTOBON cpedbl. KynbTypanbHYHO XUOKOCTb U3 NYHOK,
B KOTOPbIX 3adoMKCMPOBaH POCT rMbpuaHbIX KneTok, otbupanu no 50 mkn M TecTMpoBanu Ha
Hanuyve cneunguyecknx aHTUTen K ICXOAHOMY aHTurery (tabn. 1).

Tabnuua 1 — QnHamuka knoHoobpa3oBaHua nocne rudpuamsaunm

O6pasoBaHue KINoHoB, %
Bpems nocne
Konn4yectBo % — oT obulero KonnyecTtBo NONoXnUTenbHbIX % — oT obuiero
rmbpuaunsauum
KNMOHOB Konun4yecTtBa KrnoHoB B MDA Konuyecrtea

8- OeHb 12 3,125 1 0,26

11- peHb 75 19,5 51 13,3

15-11 peHb 123 32 100 26

19-11 oeHb 127 33 102 26,5

23-1 OeHb 126 32,8 101 26,3

N3 gaHHbIX Tabnuupl 1 BUOHO, 4YTO Npy rMbpuam3auumn NofnyvyeH BbICOKMN BbIXOA KIOHOB,
yBEeIM4YeHMEe KONMYECTBa KITOHOB NPOAOSIKAIOCh B TEYEHME BCEro BPEMEHM TECTMPOBAHMSA. Tak Ha
19-n aeHb ObINO BLIABNEHO MaKCMManbHOE KOMMYECTBO rMOpuaHbIX KNOHOB 127, 4To cocTtaBnsieT
33% ot obuwero konuyectBa MOTEHUMANIbHO BO3MOXHOIO 0Opa3oBaHMS KIOHOB, MpU 3TOM
KOMMYEeCTBO MONOXMUTENbHbIX KIOHOB cocTaBuno 102. MNpu npoBeaeHun TectupoBaHmsa obpasuoB
KynbTypanbHOW XMUAKOCTN rmbpuaom, 6bino BeiserieHo 10 Hanbonee akTMBHbIX KNoHoB (1D1, 1C3,
1F3, 1G8, 2C2, 2B4, 3D7, 3F8, 3D11, 4H10), onTuyeckass NNOTHOCTb KynbTyparibHOW XWUAKOCTU
kotopbix B W®A npesbiwana 1,000 onTnyeckux eavHUL, W NPOBENW WX MNEpeHoc Ha
KynbTypanbHble MaTpaubl 4ngd HapaboTku npenapaTUBHOIO KOMYeCcTBa METOO0M in Vitro.

[locToBEPHO M3BECTHO, YTO CTabunbHbIMKM CBOMCTBaMM obnagatoT rmbpuaomel, cogepalme
KNeTkn OAHOro KrioHa, NOo3ToMy nepen HapaboTkon npenapaTMBHOro kKonmyectsa MKA
HeobxoauMO NPOBOAMTbL KIOHMpOBaHWe. KnoHupoBaHWio noaBepranu NyHKM C rmbpuaHbiMu
KneTkamu, Haxo4AWmMMuncs B ONTUManNbHOM  U3MOMOrMYECKOM  COCTOSIHUKM,  T.e.
«norapummyeckon ¢ase pocta». [nbpuagombl 4-x Haubornee akTMBHbIX LWTaMMOB Obinu
noaBeprHyThbl KNOHNPOBAHWUIO METOLOM NUMUTUPYIOLLNX pa3BeJeHUN.

lMocne 3aBepLUEHNSA KNOHUPOBAHMWS CYCMNEH3U0 KNeToK B NOSTHOM POCTOBOW cpefe paccesanu
Ha 96-NyHOYHble MMaHWeTbl M KyNbTUBMPOBANM Ha CTaHAAPTHbIX NUTaTemnbHbIX cpegax B
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ycnosuax CO,-nHkybaTopa. MNnaHweTsbl exxegHEeBHO nNpocMaTpyBan nog MUKPockonom, Ha 10-e
CYTKW NOcCrie KNOHMPOBaHWs, 0BHapY>XUNu nepsble KONOHUN TMOPUAHBIX KNETOK.

AHTUTENBHYIO aKTUBHOCTb KNETOK-CyBKNOHOB onpeaensanu ¢ nomoLbio NPA, HaunHasa otoop
KynbTypanbHOW >XUAKOCTU Ha 14e CyTKM nocne KnoHupoBaHus. [ns 3Toro BbiGMpanu syenku,
cogepxawue OAMHOYHbIE KOSMOHWM KIEeTOK, pasnuyMMble MUKPOCKOMMYecku. TecTupoBaHue
nokasano, YTO CMHTE3 MaKCMMaribHOro Kormyectsa MMMYHOrNo6ynMHOB YCTAHOBIIEH B fiYEMKax C
KynbTypanbHOW Xuakocteto 4 knoHoB (1C3, 1F3, 2B4, 3D11). MNo3nTrBHbIE KIOHLI nogsepranu
NMOBTOPHOMY KITOHMPOBaHUIO (PEKMOHNPOBAHMIO), NO ONMCaAHHOMY Bbille MeToay (Tabn. 2).

Tabnuua 2 — Pe3ynbTaThbl KNOHMPOBAHUS TMOPUAHBIX KNETOK

Nen/n HanmeHoBaHwue knoHa ObpasosaHme HavnmeHoBaHMe cyGKnoHOB
cybknoHoB
1 1C3 D3, B7, 1C3D3, 1C3B7
2 1F3 C2, H9, B11 1F3C2, 1F3H9, 1F3B11
3 2B4 F5 2B4F5
4 3D11 E4, B3, G8 3D11E4, 3D11B3, 3D11G8

Kak BMOHO 13 Tabnuubl 2, B pe3ynbTaTte KIOHMPOBAHUA OTOOpaHO 9 CyOGKNoHOB,
obnagatowmnx cnocobHOCTBI0 CUHTE3MPOBATL Cneumduyeckme aHTuTena K UCXO4HOMY aHTUreHy.
Ona  XapakTepuCTUKMU  MOMYYEHHbIX MMMYHOrNobynMHOB  OblNM  M3y4eHbl WX  OCHOBHbIE
NMMYHOXMMWYECKNE NapameTpbl. AKTUBHOCTb nonydyeHHbix MKA B VDA, BbipakeHHas B TUTpax
aHTuTen cocrasuna: y wramma 1F3H9 — 1:6400, y wtammoB 2B4F5 n 3D11B3 — 1:12800. B xoge
AanbHenwen paboTbl oTOBpanu HECKONbKO CYOKNOHOB, OoNTMYeckas MIOTHOCTb KynbTyparbHOW
XMOKOCTM KOTOpbIX Npogosmkana npesbiwaTh 1,000 EL n npoBenu kpnokoHcepsaumto. Beero 6bino
3aMopoxeHo nopsgka 40 amnyn Ang AnNUTENbHOrO XpaHeHUs.

Takum o6pasom, B pesynbTate MCCrnefoBaHU anpobupoBaHbl ABE CXeMbl MMMyHU3aLUn
CUHreHHbIX Mbiwen nuHum Balb/c aHTureHom Campylobacter jejuni, nossonsiowmne cTMMynmpoBaTh
X MIMMYHHYIO CUCTEMY K BblpaboTke crneunduyecknx aHtuten. Kak ycraHoBneHo, ncnonb3oBaHve
CXeMbl MMMYHM3aUUM NPOAOIPKUTENBHOCTLI0O 8 Heaenb MO3BONUNO NONyyYnTb Bonee BbICOKME
TUTPbI cneunuyecknx aHTnTen.

B pesynbTate mmbpuamsaumm UMMyHHbIX B-numcounMtoB € MWENOMHbIMW KNeTkamu
Nony4YeHo AOEeBATb KMOHOB IMOPUAHBLIX KMNEeTOK, CTabunbHO NpoayLMpyoWmnX MOHOKMOHAmbHbIE
aHTUTEena K oanutonam aHtureHa Campylobacter jejuni. Hawubonee akTuBHblE KIMOHbI,
CUHTE3NpyLWMe MaKCUmarnbHOe KONMYecTBO cneuuduyecknx MMMyHornobynuHos, 6yayT
NCNONb30BaHbl MNPW KOHCTPYMPOBaHMM 3JKCMpecc-Tecta ANs OUarHOCTMKM Kamnunobaktepumosa
CENbCKOXO3ANCTBEHHbIX )KMBOTHbIX.
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CAMPYLOBACTER JEJUNI AHTUTEHIHE KAPCbl MOHOKINOHANAbI AHTUOENEP
TY3ETIH LULTAMM-NMPOAYLUEHTTEPIH ANY
C.H.Boposukos, A.C.CbizgbikoBa

byn xymbicma Campylobacter jejuni aHmueeHOepiMeH 3epmxaHarblK XaHyapriapobl
UMMYHOeY XoHe aHmuzeH anumornmapbiHa mesniMOi MOHOKITOHa0bl aHmudeHenepdi mysemiH
eubpudmi xacywanapdel arnyra apHasFraH UMMYHObI crifieHouummepdi kondaHy 6apbicbiHOa
allbIHFaH Heeisei Hemuxxesnepi KepcemisieeH. B-numgouyummep MeH muerioma xacyuwlanapbiH
bydaHdacmeipy adici, ecipy xardalnapbl xoHe eaubpudmi xacywanapdbiH ecyiH baKbinay
adicmemerniepi cunammarnfaH. Xacywanapdsl 6ydaHOacmelpy HemuXeciHOe amarnmbiw
aHmueeHze menimoi ummyHoearnobynuHOepdi cuHmesdelimiH aubpudmi xacywanapObiH KIIOHbI
anblHbIN, onap aumummi cylsinmy odiciMmeH knoHOandbl. EH 6eniceHdi cybkrnoHOap maHdan
arnbiHObI XoHe bacmarikbl aHmuaeHae Kambicmbl onapdbiH 6erniceHliniei 3epmmendi. AnbiHFaH
wmamdap Camrylobacter jejuni aHmuzeHOepiHe meniMOi MOHOKIIOHandbl aHmudeHenepdi
mypakmbl mypde my3edi xoHe onaplbl XaHyapnapObiH Kamruinobakmepuo3biH banayra
apHarnraH mecm-xyuernepiH a3sipriey xymbicmapbiHOa KosidaHyra MyMKiHOIK 6epedi.

TyitiHn ce30ep:. kamnunobakmepuos, uMMyHAay, aubpudoma, wWmamMm-rnpPodyueHm,
MOHOKITOHObIK aHmMudeHersnep

OBTAINING STRAINS PRODUCING MONOCLONAL ANTIBODIES TO CAMPYLOBACTER
JEJUNI ANTIGENS
S. Borovikov, A. Syzdykova

This paper presents the main results obtained in the process of immunization of laboratory
animals with Campylobacter jejuni antigens and the use of immune splenocytes to obtain strains of
hybrid cells that produce monoclonal antibodies to epitopes of the antigen. The technique of fusion
of B-lymphocytes and myeloma cells, the conditions of cultivation and control over the growth of
hybrid cells are described. Clone hybrid cells obtained as a result of fusion, which produced
specific immunoglobulins to the original antigen, were cloned by the method of limiting
dilutions.The most active subclones are selected and their activity in relation to the original antigen
was studied. The obtained strains stably produce monoclonal antibodies to the Campylobacter
jejuni antigens and can be used in the development of test systems for the diagnosis of
campylobacteriosis.

Key words: campylobacteriosis, immunization, hybridoma, strain-producer, monoclonal
antibodies
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'BocTouHo-KasaxcTaHckuii rocyAapcTBeHHbI TexHuuyeckun yHuesepconteT um. [1. Cepukbaesa r.
YcTb-KameHoropck

AnTadickmii  cunman  Kasaxckoro  Hay4HO-UCCReaoBaTenbckoro  WHCTUTYTa neca U
arponecomenuopauuu, r. Pugaep

BITUAHUE AHTUACKOCDPEPO3HOIO ®UTOMNPEMNAPATA HA NPOAOIIKUTENIbHOCTb
XU3HU NYEN

AHHOmMauyusi: B cmambe nposedeHbl pesynbmamel uccredosaHus 6esspedHocmu
8bICOKO3hheKMUBHO20 aHMuacKkocghepo3Ho2o rpernapama, pa3pabomaHHO20 Ha OCHo8e
JniekapcmeeHHbIX pacmeHul, rnpoudpacmarowux 6 BocmoyHom KaszaxcmaHe. BbisieneHbi
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MOKcUYHble Ol n4es1 KOHUeHmpauuu umonpenapama, ornpedesieHbl KOHUeHmpauyuu e2o
paboyux pacmeopos. YcmaHoeieHo, Ymo chumonpenapam, Ucrosib308aHHbIlU 6 sude rnodOKoOPMKU
C caxapHbIM cuporom npu paseedeHue 1:5, 1:25, sensiemcs MoKcuYHbIM Onsl r4es1, mak cpedHsIs
MPOOOKUMEIbHOCMb MYesT HUXe KOHMPOsIbHO20 nokadamerns (9,79 dHeld) u cocmaensem 8,5 u
9,78 dHed. [lMpu nodkopmke nden cbumornpenapamomMm 8 kKoHueHmpauuu 1:50 u opoweHuu
paseedeHHbIM 80000 rpernapamom 8 coomHouwieHuu 1:5, cpedHsAsT NPOdOIKUMENIbHOCMb XU3HU
nyes rnpesbilaem KOHMPOJSbHbIU rokazamens (9,89 u 9,8 OwHel). PaspabomaHbl U
peKkoMmeHO08aHb! K MPUMEHEHUK CXeMbl UCrob308aHuUsi rnpenapama memodaMu OpoweHUss U
MOOKOPMKU M4YesluHbIX cemed.

Knroueenble criosa: nyersbl, J1€KapCmMeeHHbIe pacmeHus, MOKCUYHOCMb, KOHUEeHmpayus,
gumonpenapam, opoweHue, ModKopMKa.

OaHMM 13 (hakTopOB, COAEPXMBAKOLWMX pa3BMTUE MYENOBOACTBA BO BCEM MUpE, ABNAOTCH
6onesHn nyen. OHM BbI3bIBAOT CHWXKEHME MPOAYKTUBHOCTM NYENUHbLIX ceMen N ux rmbenb ot 10
00 45%, 4TO HAHOCUT NYENOBOACTBY OrPOMHbIV yLLEPO.

OcHoBy rnedyeHnss [O HedaBHEro BpPeEMEHW COCTaBnsna Tepanusa  npenapatamu,
nofny4YeHHbIMM B pe3ynbTaTte Xxumudeckoro cuHteda. OpHako, Bonpoc o6 ux Bpege Bcerga
WHTepecoBan W TPEBOXWUI MNYenoBOAOB-NOOMTENENn N y4yeHbiX. [MpoBedeHHble UccneaoBaHWUS
noaTBepaunn, 4YTO [daHHble npenapartbl OoTpuuaTenbHO BO34eWCTBYHOT Ha nyen [1, 4, 8],
HakannuearoTcsa B cotax, meae [7, 10, 11], nepre [6] u coxpaHAOTCA B HUX ANUTESNbHOE BpPeEMS
(6bonee 6 mecsaueB).

OTOT BONPOC OCOBEHHO akTyarneH CerogHs, Tak Kak, BbIXOOA Ha MeXOyHapOOHbIA PbIHOK,
KasaxCTaHCKMe MYenoBOAbl CTankuMBalTcA ¢ Nnpobnemon kavyectBa mMeda M ero cepTudmkaumnen.
CTpaHbl-aKkcnopTepbl NPeabsaBnsaioT BbICOKME TpeboBaHMs K Ka4ecTBy NPOAYKLUMM NYENnoBoACTBa, B
KoTopon, ocobeHHO B Meae, He OOMMKHbI codep)XaTbCsa OCTaTkM aHTMbuoTukoB [14]. PewnTb 3Ty
npobnemy MOXHO MCMoOnb3yd AN NpodunakTku U nedeHus 6GonesHenm nyen, a Takke Anga
MOBbILLIEHNSA NPOAYKTUBHOCTM MYENUHBIX CEMEN npenapaTtbl U3 3KONOrMYEeCKM YUCTbIX NPUPOLHbIX
KOMMOHEHTOB.

JlekapcTBeHHbIE pacTeHus BCerga MCnonb3oBanuCb Ans neveHus 6onesHen nyen, a B
nocrnegHee BpeMs MHTEPEC K U3YHEHMIO 3TOro BOMpoca 3HaYNTENbHO BbIpoc [12, 13].

B HacTosiLee Bpems M3 pacTeHUN roToBAT pasnMyHble npenapatbl Ans nNpodunakTuku u
neyeHns 6onesHen n4yen, ynyyweHUs U3NOMOIMYECKOro COCTOSHMSA NYenuHbIX ocoben wu
BNUSHMSA Ha XO35NCTBEHHO-MNOME3HbIE NoKa3aTeny cemen B TedeHune roga [3].

JlekapcTBeHHbIE M pacTeHua M npenapaTbl HA UX OCHOBE cofepXaT cbOanaHCUpoBaHHbIN
KOMMnekc 61onornyeckn akTMBHbIX BELLECTB, NO3TOMY MCMOSIb30BaHNE HECKOMbKNX pacTEHUA Unu
CYMMbI JENCTBYIOLLMX BellecTB obycnasnuaeT 6onee BbICOKMIA TepaneBTUieckun agpdexT [5, 9].

OpHako, pacteHuss He Bcerga 6e3BpefHbl Ans nyen. 910 NOATBEPXKAAlT UccnefoBaHUs
ConosbéBon J1.®. (THY HWWM nuyenosoactea, r. PeibHoe, P®), koTtopas wusyyana pencreue
pacTteHui Ha Bo3byauTenem GonesHen nyen. ABTOpoM 6bino  wucnbitaHo okono 30
CTaHOapPTU3NPOBaHHLIX MNpPenapaToB pPacTUTENbHONO MPOUCXOXAEHMS B  OpMe MOPOLLKOB,
HacToeB M OoTBapoB. B nabopaTopHbix onbiTax rmbens nyen B cagkax oT Bcex TpaB B dopme
nopouka konebanack ot 11 go 38%. O1 HacToeB normbano 17-48% n4yen, ot oTBapoB — oT 17 Ao
77% nyen. MNpu ncnbITaHMM cemn KOHUEHTpaumi YyecHoka (ot 40 go 0,625%) yctaHoBneHo, 4To
40% KOHLEHTpaLMs CoKa pacTeHUs Bbi3Bana COKpaLLEeHNe XU3HM No4onbITHLIX N4en Ha 47,6%, 20
n 10%-Hol koHueHTpaumm Ha 20,8 n 6,9% cooTBeTCTBEHHO; 5%-Hasa n 6onee HM3Kas 0O3VMPOBKU
NPaKTUYECKN HE BMMANM Ha NPOAOIHKUTENBHOCTbD XXMU3HWU NYen.

MoaToMy nepea MCMNONb3OBaHMEM JEKAPCTBEHHbLIX PACTEHUA HEODXOOUMO M3y4YeHue ux
©e3BpegHOCTM ANa N4en u onpegeneHme KoHUeHTpaumm paboymx pacTBOpoOB.

Hamn paspabotaH cocTaB Ha OCHOBE FEeKapCTBEHHbIX pPaCTEHMI, Npou3pacTalolmx B
BocTtouHo-KasaxctaHckon obnactu. MNpenapaT npegHasHavyeHH Ans nedeHnsa ackocdeposa nyen.
Mukonornyeckum mMeToaom GyMakHbIX AUCKOB YCTAHOBIIEHO, YTO npenapaT NposiBrsieT BbICOKYH
yHrMUNOHYI0O aKTMBHOCTb B pasBegeHumn 1:5. 3oHa 3agepkku pocta paBHa 27 MM, Bpems
3aflepXKKn pocTa cocTaBndaeT 5 CyToK.

Mepen npoBedeHWEM  HAyYHO-XO3AWCTBEHHOTO  JKCMepuMeHTa Ans  onpedeneHus
6e3BpeaHOCTM npenapaTa nabopaTopHbIM CaaKOBbIM METOAOM M3yyanu AencTeue npenapaTa Ha
nyen.
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Llenb onbiTa: ycTaHOBUTL TepaneBTMYECKyl O03y npenaparta, paspaboTtaTb Cxemy ero
NPUMEHEHMS.

[Ona npoBedeHuss uccnegoBaHun Obina B3ATa METOAMKA MO OMpederieHnto SA0BUTbIX
npumecen TOCT 28887-90 lNbinbua uBeTOYHas, TEXHUYECKUE ycrnosus [2].

B npouecce wnccnenoBaHus gaHHas MeTtoguka Oblna OTKOppeKkTMpoBaHa C y4eToM Lenu
paboTbl, UCMONb3yeMbIX MaTepunanos, NekapcTBEHHON hOpMbl Mpenaparta v NnaHupyemMbIX CXeEM U
MeToa0B 00paboTkM nuenocemen.

Cxema onbiTa BKNtovana gesa metoga obpaboTkm (nogkopmka M OpoLEHME) U NSATb rpynn
nyen: YyeTblpe OMbITHLIX M OA4HY KOHTPOMNbHYI. B Kaxgow rpynne no 2 cagka ¢ n4yenamu.

Ona nogkopmkn nyen rpynn Ne 1, 2 u 3 ucnbiTyembld npenapat cmewwmBanu ¢ 50 %
caxapHbiM cuponom B cooTHoweHun 1:5, 1:25, 1:50. Cupon c npenapatoMm pasnuBanu no
npobupkam.

Mpynny nyen Ne 4 opowanu duTonpenapaTtom B pasBedeHUN KUMNsYeHOW BOOOW npwu
COOTHOLUEHUN KOMMNOHeHTOB — 1:5. lMoatomy npobupkM ONsi KOHTPOMNbHOW Tpynnbl M Fpynnbl,
KoTopyto obpabaTtbiBanM MeToAOM oOpolweHus, 3anonHsanm 50% caxapHbim cuponom 6e3
npenaparTa.

Bce npobGupkn 3akpbiBanu MOAMITUNIEHOBOW MNIEHKOW, KOTOPYHK 3akpennsnu pes3vHkon. B
NONMITUNEHOBOWN NIIEHKe Urnon genanu HebonbliMe OTBEepPCTUd, ANs TOro, YTobbl NYensl Mornm
OpaTb KopMm.

3aTtem B aHTOMOMOrnM4yeckne cagkm pasmepom 15x6,5x13 cm nomewanu no 60 nyen, B3ATbIX
OT OOHOW CeMbM C COTOBOW paMKW, UMeELen OTKpbITbIi pacnnog. [1pobupkn ¢ cuponom
nepesopaynBanv 1 CTaBunun B Cagok Tak, 4Tobbl N4enbl UMenu K 4OCTYN K KOpMY.

B cagkax nyenbl cogepanucb B TeYeHME HECKOMNbKUX CYTOK. Bpemsi cogepkaHus nyen B
cagke onpeaensnu ¢ y4eToM HanpaBneHHocTu npenapata. Npy MHMEKLMOHHbIX 3aboneBaHusix
BpeMsi neyeHuss coctasnseTr 7-10 gHen. [Mo3TOMy NOAKOPMKY MNYENWHbIX CEMEW CUPOMNoM C
aHTMackocepo3HbIM NpenapaTtoM 1 opoLLeHne npoBoaunu B TedeHme 10 gHen.

B TeuyeHue ycTaHOBMEHHOro Cpoka n4yernbl B Cafkax codepXanucb B TepmocTate npu
Temnepatype 30°C (puc. 1).

ExxeQHEBHO y4nTbIBANoCh KOIMYECTBO XUBbIX M NOrMBLLIMX NYen.
CpeaHo  NpOAOIMKUTENBbHOCTE  XU3HM MYen B ONbITHbIX W KOHTPOMNbHOM rpynnax
onpeaenanu no gopmyne 1:

1y + Ry + 1y
rlo(K) = 120 ' (1)
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roe Mo — CPeaHAs NPOOOIHKUTENBHOCTL XU3HU NYer;

N1, Ny U T.4. — KONMYECTBO XUBbIX M4Yer Ha COOTBETCTBYIOLMIA AeHb yyeTa B ABYX cajkax
OMNbITHOW (MU KOHTPOJSTLHOW) rpynmbl;

120 — obuee KONMYEeCTBO NYen B rpynne.

CpefnHAst NpOAOIMKUTENBHOCTb XWU3HW N4Yert B OMbITHbIX M KOHTPOSIbHOM cajkax siBnsinacb
OCHOBHbIM KpUTEpPUEM OLIEHKM 6e3BpefHOCTM NpenapaToB AN nyen. ToT nokasaTernb B OMbITHON
rpynne AomxeH O6biTb He MeHee KOHTpomnbHOro. MNpwu MeHbLlen cpegHen NPOAOCMKUTENbHOCTU
XM3HW ONbITHBIX NYEr UCMbITbIBAEMbIN MpenapaTt UIn ero KOHUEHTpaunst TOKCUYHbI NS n4yen.

PesynbTaTbl onbiTa OTpaxeHbl B Tabnuue 1.

Tabnuua 1 — PesynbtaTtbl onpeaeneHnss 6e3BpegHOCTN aHTUackocepo3HOro nevebHoro
cpeAcTBa No cpeaHer NPoAOIPKUTENBHOCTY NYen

Homep cagka
1 | 2 | 3 4 5
Mopkopmka (dutonpenapar : OpolweHne
caxapHbl cmupon) (doutonpenapar : KoHTponb
1.5 1:25 1:50 Boga 1:5
CpegHsas NPOAOMKUTENHOCTL 85 9.78 9,89 98 9,79
Xn3uu n4yen, MNcp, aHen

N3 Tabnuubl 1 BUAHO, YTO CpeaHAsa NPOAOIMKUTENBHOCTb XKU3HWU NYen B KOHTPOSIbHOM cajke
paBHa 9,79 gHen.

CpeaHsis NpPOAOIKUTENBbHOCTb JKU3HW N4Yen B OMbITHbIX rpynnax nyen, nonyyYyasBLumx
npenapar B BuAe MOAKOPMKM C caxapHbiM cuponoM, (pa3eegeHue 1:5, 1:25 n 1:50) coctaBuna B
cpegHem 8,5, 9,78 wu 9,89 pgHenm cooTBeTcTBEHHO. [lpn opoweHun dutonpenapaTom,
pa3BefeHHbIM BOOOM B COOTHOLWIEHUM 1:5, cpeaHasa NpoaoSKUTENbHOCTb XMU3HW n4yen paBHa 9,8
OHEen.

CornacHo NpuUHATOM MeToauKe NPOBEOEHUs onbiTa M yyeTa pe3ynbTaToB UCMONb30BaHUE
duTonpenapaTa B BUAE NOAKOPMKM B CaxapHOM cupone npuv COOTHOLLEHUN KOMMIOHEHTOB 1:50 nnun
npy opoweHun B pasBegeHun 1:5 aBngetcs 6e3BpegHbIM AN NYen, Tak Kak cpegHsas
NPOAOCIHKNTENBHOCTb XXMU3HU NYer NPEBbILWAET KOHTPOSbHbIN Noka3aTtens (9,79 gHen).

[aHHble pasBegeHus npenapata MOryT ObiTb MCMONb30BaHbl NPU MNPOBEAEHUU HayYHO-
XO3AMCTBEHHOrO OnbITa.

Ncxoaa w3 pesynbTaTtoB MWKONOMMYECKOro OMbiTa NpU feyvyeHun ackocdeposa nyen
duTonpenapaTtoM uHTEpBan Mexay obpaboTkamu npuv OPOLUEHUM HEe LOSMKeH npeBblwaTtb 5
cyTok. [Mpu nogkopmke npenapaT OOMKEH NOCTynaTb C caxapHbiM CMPONOM B OPraHM3Mm n4yesbl
MOCTOSIHHO. YuuTbiBasi Guonornio Bo3byauTens 3aboneBaHnsa nedyeHue ackocdeposa OOSMKHO
npoaomkarbca He meHee 10 aHen.

Takum obpasom, Ans HayyYHO-XO3AWCTBEHHOrO MCMbITaHWS PEKOMEHAOBaHbl creaylowme
CXeMbl NPUMEHeHNst uTonpenapara:

1. TpexkpaTHOe OpOLUEHWE paMOK C MYyenamu u pacniogom OO JEerkoro YBRaXHEHUsa C
WMHTEepBanom 5 cyTok npu passegeHun npenapaTta kunsdeHon sogomn 1:5. CpegHun pacxog — 100-
150 mn pacTtBOpa Ha oAHY NYENoCeMbHO.

2. JleyebHasa nogkopmka 50 % caxapHbIM CMpPOMNOM C npenapaTtom B cooTHoweHun 1:50 B
obbeme 0,5 — 1 n Ha ogHY NYenocembto Yepes CyTkn B TedeHune 10-12 gHen.

HeobxogmMmo oTMeTuTb, YTO npenapaTbl, M3rOTOBIEHHbIE HA OCHOBE PaCTUTENbHOMO CbIpbs,
cerogHs He SABMSKOTCA OCHOBHbIMW CcpeactBamMm  nedeHus GonesHen nyen. OpgHako, 37O
HanpaBfneHne SBNAETCA NEepCrnekTUBHbIM, TakK Kak TepaneBTudeckad 9ddeKTUBHOCTb
duTonpenapaToB M NpenapaTtoB XMMNYECKOrO NMPOUCXOXKAEHUST OTNYAETCS He3HauuTenbHo. Mpu
HekoTopbIx BonesHax nyen oHa gocturaet 100 %. B 6onbwmHCTBE cnyyaeB cutonpenapaTbl
MO3BOSIAOT CHU3UTL CTENEHb NOPAXEHHOCTM NYENMHBLIX CEMEN A0 6Ge30MacHOro YpoBHS, MOBLICUTb
€CTEeCTBEHHYI0 YCTONYMBOCTb N4Yen K 6onesHsM 3a cHeT NOBbIWEeHNS UMMyHUTETa N4yern.

PactutenbHble npenapatbl MEHee TOKCUMYHbI, YTO MO3BONSAET MPUMEHATb UX B TeYeHue
anutenbHoro nepuoga 6e3 Bpega anga nden. OHWM He 3arpA3HAIT okpyxatowyto cpeay. ObpaboTka
NYenuHbIX ceMen npenapaTaMmm pacTUTENbHOrO NPOUCXOXAEHMS MeHee 6esonacHa gaxe npu
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npeBbllUeHUN TepaneBTudeckon [no3bl. Kpome Toro, nonagas B Men (B He3HaAYMTEmNbHbIX
KONMYeCTBaXx) OHM He 3arpsi3HSAOT U HE CHWXKalOT ero KayecTBo.

CnepnoBaTternbHO, UCMOMb30BaHME NeKapCTBEHHbIX pacTeHUld B MYENoBOACTBE - 3TO Liar Ha
NyTU K Nony4eHnto Tak HasbiBaemoro «Organic Honey» — aKkonornyecku Yiactoro Mmeaa.
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APANAPObIH ©MIP CYPY ¥3AKTbIFbIHA ACKOC®EPO3 AYPYbIHA KAPCbI
OUTONPENAPATTAPAObLIH ©CEPI
H.B. BanutoBa, A.A. KanadeB

Makanada LLIKO-Oa ecemiH Ospinik ecimMOikmep Hezi3iHOe o3iprieHa2eH xofapbl muimdi
ackocghepos aypybiHa Kapcbl 0apinepliH 3USHCbI3ObIFbIH 3epmmey Homuxesnepi KesmipinzeH.
Apanapra apHanfaH coumonpenapammapibiH KOHUEHMPaUUsCbiHbIH ybIMMbIfbifbl, OHbIH XYMbIC
epimiHOinepiHiH KOHUeHmMpauusicbl aHbikmasobl. Apanacmeipy ywiH 1: 5, 1:25 menwepiHde KaHm
wepbambi bap 6albimbinFaH ¢humonpenapammel apanap Ywid yrabl 6onbin mabbinadsl,
COHObIKMaH apaHblH opmalia emip cypy y3akmblifbiH bakblinay kepcemkiwiHeH (9,79 KyH) memeH
60n1aldbi xoHe 8,5 xeHe 9,78 myeanikmi Kypalidbl. ApanapObi KoHUeHmpauyuscel 1:50 6onamsiH
umonpenapammapmeH xemdey xoHe 1:5 KambiHacbiHOarbl CyMeEH apanacmablpbifl cyapy
Ke3iHOe apanapObiH opmawia emip cypy y3akmbifbiH 6aKbiniay KepcemkiwiHeH acbin mycedi (9,89
xoHe 9,8 maynik). [NpenapammapObl KondaHy cynbanapbiH Kabbindayla apa ysnapbiH cyapy
JKOHe a3blKmaHObIpy adicmepi 83iprieHOI XeHe YCbIHbINObI.

TyutiH ce30ep: 6an apanap, O0Oopinik eciMOikmep, ybImmbInblK, KOHUEHmMpayus,
umonpenapam, cyapy, xemoey
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INFLUENCE OF ANTI-ASCOSPHAEROSIC PHYTOPREPARATION ON HONEY BEES
LIFETIME
N. Valitova, A. Kalachev

The article presents research results of the harmlessness of a highly effective anti-
ascosphaerosic preparation developed on the basis of medical herbs growing in Eastern
Kazakhstan. The toxic concentrations of phytopreparation for honey bees have been discovered,
the concentrations of its working solutions have been determined. It was found that
phytopreparation used as a supplementary feeding with sugar syrup at 1:5, 1:25 dilution is toxic for
honey bees, so the average honey bees lifetime duration is below the control value (9.79 days)
and it is 85 and 9.78 days. With supplementary feeding with phytopreparation at a 1:50
concentration and irrigation with a diluted preparation in a 1:5 ratio, the average lifetime of the
honey bees exceeds the control indicator (9.89 and 9.8 days). Preparation using plans with
irrigation and supplementary feeding methods for honey-bee colonies were developed and
recommended for use.

Key words: honey bees, medical herbs, toxicity, concentration, phytopreparation, irrigation,
supplementary feeding

FTAXP: 34.35.25

T.E. Oap6aeBa, B.C. AnbxaHoBa, C.H. BoxopoBa, . lap6eKKbI3bl
M. ©TemicoB aTbiHOafbl baTbic KazakcTaH MeMnekeTTiK yHUBEPCUTETI

BATbIC KASAKCTAH OBJ1bICbIHbIH AYMAFbIHOA SKOJOIrUANbIK XXENINEPAI
¥AbIMOACTbIPY XXOBACHI

AHOamna: byn makanada aman kepcemineeHOel, BKO aymarbiHOa wamameH 500-2€ XyblK
mypii aKkoxyliennep b6eneineHdi, onapdbiH apackiHOa Oanarnkl, Xapmsbinad weneum, wendi,
opmaHdbl, warnfbiHObI, XoHe XXafanay — cydbl amarn kepcemyae 6osiadbl. Aymakma ¢hriopaHbiH
1250 mypi ecyde, coHbiH iwiHde 32 mypi KazakcmaH PecnybriukacbkiHbiH Kbi3biil KimabbiHa
eHeizinzeH. An 200 mypi BKO-HbIH XKacbin KimabbiHa, XoUbinbin Kemy Kayri meHin mypraH 133
eciMOik mypi 6ap. Obnbicma ombimKasbl xaHyapnapObiH 400-0eH acmam mypi 6ap, onapObiH
iwiHOe ombipmKarnbl xaHyaprnapdeiH wamameH 50 mypi KasakcmaH PecriybnukacbiHbiH Kbi3bis
KimabbiHa eH2i3ifaeH.

Aymakma kKasipei maHOa 3 memnekemmik, 7 0b6nbicmbiKk KopblK 6ap. Kasipai ke3de
maburammael aymakmaelK KoprayObiH e0ayip OaMbifaH XOrsibl «AKKalblK OpMaHbl »3KOM02UsibIK
XKeniciH Kypy 60nbin mabbinadbl. byn aKkonoausinbiK Xesi Knacmeprik ydacmki, opmarsbik 50po,
aKonoeusnbiK 0ani3 xaHe bygheprik 3oHadaH mypaolsbl.

XKobanaHbin ombipraH mMemaekemmik xesiioe Opan eHipiHiH xaHyapriap MeH eciMOikmep
OyHUeCi KaMmbISIFaH.

Ocbinatiwa, «XKalbIK opMaHbl» 3KO02ussbIK xeniciH Kypy Opasn eHipi bipezaeli aKoXyUeciH
cakmayra XoHe KasrblHa Kerimipyae MyMKiHOik 6epedi.

Tytin ce3dep: bambic-KazakcmaH, Krnacmeprik ydacmeki, opmarbik S10p0, 3KO02UsifibIK
Oari3, bycheprik 30Ha.

Batbic KasakctaH obnbicbiHbiH (BKO) Tepputopusicel Giperem Tabufm naHgwadTapsbl
cakTanfaH aygaH peTiHOe YHEMI Kbi3bifylbinblk TaHbiTagbl. OnapabiH, Kenwiniri enkeHid taburn
XafdavblHbIH oparnyaHablfblH KepceTe OTbIpbin, EyponaHblH, OHTYCTiK-LWbIFbIC GeniriHae dnopa
KanbinTacy, Aana MeH OpMaHHbIH e3apakaTbiHachl, Jana MeH XapTbinan Wwen xepnepaid navga
6onybl CMAKTLI Macenenepai Wwewlyae Teopusanbik MaHbli3Fa ne.

Tabwurn — KOPbIKTBIK KOP OO BEKTINEPiH 3epTTey XoHe aHblKTay BoMbIHLLA XYMeniK XyMbICcTap
XapaTtbinbicTaHy — reorpadus cdakynbtetiHae B.B. MBaHOB xoHe A.3. lNeTpeHko 6aclibinbifbiMEH
y3aK xbingap 6oubl xypridingi. Opan eHipiHaeri Koprayabl KaXeT eTeTiH Tabwurn obbekTinepiH
aHblkTay XoHe cunatray ywiH 1991-2015 xbingap apanbifblHga KenTereH akcneguumsinap
ynbimgacTteipbingbl. Jkcnegunuunsra J1.U. MosgHskosa, M.B. Oebeno, A.A. MapdeHora, K.A. Iu,
C.K. PamasaHoBa, A.A. [xybaHos, .M. YepHbiwos, M.M. ®aptywuHa, T.E. OJapbaesa, b.C.
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AnbxaHoBa, K.b. bonatoea, P.M. Wpkanuesa, [.C. Kawncaranuesa, C.H. Bboxoposa, O.H.
YykanuHa xaHe T.6. KaTbICTbI.

ABTOpPNbIK VKbIM 3 MeMIekeTTik, 7 OBnbICTbIK KOpbIKWa, 7 O0bbekTiHiH XobacbkliH »acan
XoHe 169 Tabwurn eckepTkiwTepai 6enin kepceTTi.

BKO aymarbiHoa wamameH 500-re Xyblk Typni akoxywenep ©OenrineHgi, onapablH
apacblHAa PenuKTini XXeHe aHAeMUKanblk opMaHabl, WabbliHAbIK, XXaFanay cusakTbl Typriepi 6ap.

BKO aymarbiHaa dpnopaHbid 1250 Typi ecyae, 6yn KasakctaHaarbl 6apnbik donoparbiH, 23%
kypangbl. OnapdblH Kenwwiniri cupek Ke3geceTiH XaHe Xonbinbin 6apa xaTkaH Typriepi 6onbin
Tabbinagpl. [dananblk 3koxynenep, acipece oO6MbICTbIH COATYCTIK ©eniri TonbikTan Lwabbinbin,
LWEeKTEeH TbiC Man XaubinbiMblHAH OyniHreH. 32 Typi KasakctaH PecnybGnukacbiHbiH, Kbi3bin
KiTabbliHa eHrisinreH, 200 Typi BKO-HbIH »Kacbin kiTabblHa eHrisinreH. ©cimaiktepaiH kentereH
TypnepiHe xonbinbin KeTy kayni TeHyde (Calophaca wolgarica, Jurinea kirgisorum, Globularia
punctuate, Silene suffrutescens, Linum flavum, Melissa altissima, Koeleria sclerophylla, Centaurea
taliewii >xaHe T1.6.). O6nbicta oMbITKanbl xaHyapnapgblH 400-geH actam  Typi  6ap:
CyTKopekTinepaiH 75 Typi, kyctapabiH 314 Typi, ©OaybipbiMeH »opfanaywbiiapgblH — 15,
amdmbunanap — 7, 50-geH actam Oanblk xaHe geHrenek aybidgbiiapabiH 1 Typi. OnapabiH iwiHae
OMbIpTKanbl aHyapnapgblH wamameH 50 Typi KasakctaH PecnybnukacbiHblH Kpi3bin kiTabblHa
eHrisinreH (Desmana monchata, Diplomesodon pulchellum, Spalax giganteus, Anthropoides virgo,
Haliaeetus albicilla, Otis tetrax, Elaphe quatuorlineata, Salmo truttal xxeHe T1.6.). ©cimgiktep meH
aHyapnapAablH, ocbl Giperen Typnepi onapabl Kopray 60oWbiHIWA Wapanap ynbiIMAacTbipyabl KaxeT
eTeai.

Kasipri kesge TabwraTTbl ayMakTblK KOpFaydblH €49yip OamblfaH >XO5bl 3KONOrnsanblK
Xeninep koHuenumsackl 6onbin Tabbinagbl (3konornsnelk ganisgep MeH 6ydepnik 3oHanapabl koca
anfaHga).

ATanfaH Takplpbin OGOWbIHWA XapusinanFaH MaTepuangapgbl Tyberenni 3epTrey >xoHe
KemKbINFbl Aananblk 3epTTey XYpridy HoTWKenepiHae epekwe KopfanaTblH Tabufn aymakrap
KongaHbICTarbl XeninepiH kamta ymbiMaacTblipy KaeTTiniri TyblHAadbl. CoHblH iWwiHae 6GipiHLi
ke3ekTe Xanblk 63€HiHiH alblnMa opMaHgapbiHaa.

XKanblk e3eHiHiH XarbinbIMObIK IKOXKYNenepi Kyprak Aana aymarbiHaH GuospanyaHabinbik
XKOHe 9KoNormanblK TypFblaa YNKeH MaHplsFa ne bipbiHFan Tabusn kewweH 6onbin Tabbinagbl.

3epTTey anmarbiHaa 30 eyponansik Typ (Quercus robur, Alnus glutinosa, Ulmus laevis, Tilia
cordata xeHe T1.6.), 25 eypoasumatTblk TYp (Populis nigra, Frungula alnus, Antriscus sylvestris xoHe
T.6.), 16 ronapktukanblk Typ (Dryopteris filixmas, Equsetum sylvaticum, Millium effusum >xaHe
T.6.), 14 eypocibipnik Typ (Salix cinerea, Betula pendula, Viburnum opulus), 10 xxepopTa TeHisi
Typnepi (Lathyrus pannonicus, Marrubium vulgare, Melissa offiinalis »aHe T.6.) x8He 2 WbIfbIC —
eyponanblk Typ (Acer tataricum, Euonymus verrucosa) kesgeceTiH opmMaHAblK XaHe Moparbabl
dnopaHblH, S4pockl caktanfaH pedyrmym 6onbin Tabbinagbl. Ocbinanwa, dnopaHbiH, S4pocChI
Mopanbdbl eyponanblk, €ypoasaTtTblK, rofnapKTukanblk, eypocibipnik, opmMaHablK TyprnepaeH
Typaabl.

bisgiH, Ke3kapacbiMbl3 0OOMbIHWA, «>KablK OpMaHbl» 3JKOMOTMAMLIK XKeniCiH KypyablH
bonawarbl efayip 30p, an 3TanoHAbIK JKOXyWenep MeH naHawadTTapabiy ipi 94pockl Kasipri
KonaaHbiCTarbl OOMbICTLIK XoHe pecnybnukanblk MaHbi3bl 6ap epekwe KopfanaTblH Tabwfn
aymakTap 6onagpbl.

OpTanblk 30HaHbl HeMece KOpPbIKTbIK SOPOHbI, SAFHW TYWIHAI YYaCTKiHI 8nci3 XaHe KypT
asarolwbl 3Kkoxyme 6ornbin TabbinaTblH YKanblK ©3€HiHIH OpTa XOHE TOMEHTi afFbiCbliHAAFbl TUMTIK,
KyHObl OpMaHAbl XXaHe WwabblHAbIK NanawadTTap Kypaybl kepek. Epekiie akonorvansik xargannap
Oyn xepnepaeri Cy »KaHfafbl, Kapa XarblH, KapananbiM KekKipek, kapananbiM eMeH CUSKTbl CUpPEK
KesfeceTiH XoHe Xowublbin 6apa XaTkaH eciMAik TyprepiHiH auWTaprbiKTan MerniwepiH cakran
kanyra biknan eteni. XXaHyapnapgaH MyHaa Oyfbl, xabanbl kabGaH, opmaH CycapbICblH
KesgecTipyre ©onagbl. Ocipece, KycTapablH CaHbl 6acbiM: TOKbINAak, KblpaH, yki, 6apbingak
TOpfan, capbl Topfan. XKalblk ©3eHIiHOE epeKlwe KbI3bIFyLbbIK TyablpaTblHbl — OarnblK, OHbIH,
iwinae 6ekipe 6anbifbl, ON ©3€HHIH OpTa XaHe Xofapbl GeniriHae ecipineai.

EkiHwi sgpo Opanangbl kasbifblHOa OpHanackaH Gopnbl Tebenep MeH oOKwaynaHfFaH
kangblktap 6onybl MymkiH. Opanangbl asblfblHblH ayMafbiHaa BKO-HbIH eH, 6uik HykTeci 263 M
abcontotTik Genrici 6ap Hykte. byn 6opnbl maccuB Bbepni aymaHbl Mupropogka aybinbl MeH
WeiHFblpriay aypaHbl bernoropka »xsHe [lonTaBka aybingapbiHblH apacbiHga oOpHanackaH,
y3blHAbIFbl 25-30 km. Opanangbl xasblfblHOa Wnek kaHe YTBa e3eHAepiHiH, apacbiHga Oiperen

ISSN 1607-2774 Becruuk ['ocynapcrBennoro yuusepcutera umenn [llakapuma ropoga Cemeir Ne 2(82) 2018 143



Mwupropog maccuBi opHanackaH, OHOa KeKTepeK XaHe KaWblH, CUAKTbI KanbueduTTi — NeTpodounTTi
ecimaiktepi 6ap opmaHgap opHanackaH, onapabl Aa Kopfayra any KaxeTTiniri 6ap. Opanangbl
XasbifblHAa Aananblk 3oHagarbl kKanbLueduTTi — neTpouTTi pbropaHbl cakTayablH KasakctaHaarbl
Xanfbl3 pedyrnymbl 6onbin Tabbinagbl. MyHaa 365 Typ emip cypegi, oHblH 218 kanbuedutTi a4po
KanbinTacTblpadbl, onapAblH 4-i keHeOeH Kene XaTkaH Typnep: 603 OyMbIpfbiH, LWIOK Xanblpak
kaHObIrys, PasymMOBCKMA KbIpbIKKYMPbIFLl XOHE NupaMmuianbibl XOHblwKa. Epekwe aTtan eTtyre
6onatbiHaap Apan — Kacnuin aHaemukachl, KypaMmbiHa kapawn OymbipFbiH (Anabasis brachiata), 6op
oynmbipFeiH (A. creatacea), 6op neekacbl (Matthiola), pammoTtadunb, 6Gyta (Rhammotophylum
frutex); Kacnum maHpl sHOemuKanapblHaH — akCopaHblH, KeHe Typi, annayblk XaHe KasakcTaHablk
3HOEMUK — KbIPFbI3 OPUHEACHl KesgeceTiH aHaemMukanblK Kewengep. Mupropo KopfaHbl
ayMarblHOa CUpPEK Ke3OeCeTiH XXaHe >XOMbiNnbin 6apa xaTkaH KycTap MeH >XaHyapnap cakranfaH,
onap — gyapak, 6esrengek, akbac TbipHa, gana KblpaHbl xoHe T.6. CoHpan-ak omblpTKacbizgap
anemi Ae Kbi3blFyLbIfblK TaHbITaAbl: Aana Keprici, MaxaoH kebeneri xaHe 1.6. Typnepi.

«KanblKk opMaHbl» 3KONOrUAMbIK >XeniCiHiH YWiHWi gapockl — bonbwaga Myka Ttaybl MeH
Cemurnasa Mapgafbl 60pnbingak TOMMELWiKTi KAMTUTBIH Xannbl CbipT 6onbin Tabbinaabl. TayabiH
dnopacblHaa ecimaikTepaiH, 369 Typi TipKenreH, OHbIH iWiHAE cupek KesgeceTiHgepi: Tanues
Xyrepici, opmaH xenangapbl, AHOPXKEBCKMA Kanamnbipbl, opMaH OyngipreHi, Menep LWbITbIpbI,
TaTap Gabaxanbipafbl, XepTesek, Kblpfbl3 akkanblparbl xaHe T.6. byn aymakra kentereH
ayagaktap MeH 6anbak cybipriap 6onraH. Kasip yakblT eTe kene gana OypKiTi MEH CacblK KOKEKTIH,
JayblcTapbl ecTinin Typaabl. [lereHMeH, OpKOsSIH MeH TYIKiHiH Typnepi caktanfaH.

OH >kafanaynarbl akonornsnbslk aanis petiHae LexiH — banbIKTbl Cy >KanblfibIMbIH anTyfFa
bonagpbl, on Kacnui eHipi XasblKTbIfbIHbIH LWeriHae opHanackaH. MyHga LWexiH — BanbikTbl
aenpeccusicblH kentabaH — cop naHawadTTapbl KanbinTackaH. ©ciMmaik kabblHaapbIHbIH
opTacblHAa kapa >XycaHabl XaHe Kamdopman ueHo3gap TOObINFbl, UTMYPbIH ©ciHAinepimeH
ynnecimai AgamMmblraH, an XXMeEKTepiHAE COp, EPKEKLLON XaHe KepMeK apanackaH ranouTTi KeweH
AaMblfaH.

dnopapga 79 Typ atanfaH — bapbaw kanamnbipbl, 609ynbl OHOCMA, KbI3blfl BOSY, XyCaH,
MbIHKanblpak xaHe T.6. PayHa KypamblHOa KyCTapAblH op anyaH Typfiepi eTe ken: cbidbiprak akky,
CYHKbINOAK akky, akbac TbipHa, YIKeH LWanuwblKLWbl, KOK — capbl KbipaH, 6aTtnakTbl xxaHe gananbik
akcapbl utenri, yrnkeH kenbyka xxeHe T.6. Bydep 30HaCLIH Xannbl cbipTTaH 6acTtanaTblH ©3eHaep
kypangbl: Kapa e3eH, Capbl e3eH LexiH, [iopa, Oepkyn >xsHe T.6. ©3eHaepaiH TOMEHT
XakTapblHAa NMMaHaap KanbinTackaH.

Con >xafanaygafbl 9KOMNOMMAMbIK O8Ni3re rmaponornsnblK JXKoHe rmaporeonornsanbly
obbekTinep xatagbl — LWankap keni, ConsdHka e3eHi, AnbXaH cop KeniHiH 6Ganuwbifbl XoHe
[anemaralu oynarbl.

Opan actbl nnaTtoHblH 6GaTbic Geniringe e3iHAiK XaHyapnap >aHe ecimaik anemi 6ap
Oiperen cy obbekTici LLlankap keni opHanackaH. Ken onnatbiHbIH Xuektepinge CaHtac 6opnbl Tay
(73 m) xeHe Ty3gobl — kymbesgi Cacan Taybl (94 M) ketepinegi. Wankap keni 6accemnHiHiH
dnopacsiHaa 583 ecimaik Typi 6ap, onap 272 Tybicka xeHe 68 Tykbimaacka xatagbl. CaHtac (73
M) xxaHe Cacan (94 M) TaynapbliHblH Ty30bl Kymbe3ai keTepinictepiHge CUpek Ke3neceTiH KOKMNeKTi,
kayblMgacTblkTapra TobObufbl, 6agam >xeHe kKapafFaHHblH OyTakTbl eciHAinepi MeH yunecimgi
kanbintackaH. bopnbin GekTepre Kbi3bln  KiTanTafbl KanbUeUTTI LEHo3gap ToH, Oyn
KeTepinictepaiH TeMeHri XakTapbliHoa 6y3aybac, roOHMONMUMOH >X8HEe WHAEPNIK KOsHLen, cop
kayblMgacTbifbiHAa opHanackaH. CoHgan — ak Opan — Akcan XonblH kengeHeH keceTiH ConsHka
e3eHi bonbiHaarbl 6i3aiH obnbicTarbl 3HAEMUKANbIK Ty34bl Kym0e3ai keTepinic 6onbin TabbinaTbiH
Gip FaHa xxepae Kplprbi3 topeHesachl eceqi. LLankap TeHi3 — keniHiH xkaHyapnap anemi ete ken xaHe
ap anyaH, oHaa ombIpTKans! xaHyapnapgblH 103 Typi 6ap, KyctapablH 55 Typi xaHe banbikTapabiH
15 1ypi 6ap, onapabiH, apacbiHOa CUMpEK Kes3deceTiH, Xonbinbin 6apa xaTkaHgapAblH, KaTapbiHa
eHrizinreHgep ae 6ap: kbi3FbinT GipkasaH, 6e3rengek, CyHKbINAaK akky, Aana KblpaHbl XoHe T.6.

TepTiHWi aapo xobanaHbin oTbipFraH basHac MeMnekeTTik TabuFn KopbIK (keleHai) 6onbin
Tabbinagpbl, on Xeprinikti MmaHpl3garsl Giperen ncammouTTi MaccmB 6osbin TadbbinaTblH «AK —
Kym» memnekeTTik Tabufn KOpblK HeridiHge Kypbinaabl. bapxaHabl yvime Kkymaap apLua, Xy3riH,
winikneH 6ekiTinreH. Kektepek opmaHaapbl 60MbIHLLA — Ke3AiKKbIH, XblTaHTaMblp, KypeHoT. MyHaa
Kbi3bin KiTamnka eHrisinreH anbin COKbIPTbIWKAH Kesgecedi. Kyctap anemiHge yki, Gesrengek,
Ayanak, Aananblk KyMKeHTan aHe T.0. aHbIKTanfaH.
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beciHwi sapo akbekeHOoep noNynsuMsICbiH cakTay OowbiHWa »>kobanaHbin OTbipFaH
«bekenopga» kopblfbl 6onbin Tabbiagbl. KopbIKTbiH kobanblk ayaaHel 844 mbiH ra. MyHga 6i3
TemMeHgeri yqactkinepgi 6enin kepceTyai yCbiHaMbI3.

BipiHwi knacTtepnik ydactke: akbekeHgepaiH Opangblk NONynAUMSCbiHbIH MEKEHOENTIH
xepi, on bateic KasakcTaH xxeHe ATbipay 06MbICTapbiHbIH, KYMAbl MAacCUBTEPIH KaMTuabl, MyHOa
akbekeHgep kbicTanabl. KymHbIH GeTi Kymabl — >XycaHAbl O9HAOI — Aakbingbl eciMaikTepMeH
xabbinFaH. LLyHKbIpnapaa KekTepek NeH KeKTan arallTapbiHbIH LWOoFaiLlanapbl kesgecei.

EkiHWi knacTepnik y4acTkiHi Alble3ek e3eHiHiH, 6onbliHOa OpHanacThipy >XOocrnapnaHyaa.
byn xepge, afHn Apancop ken — kenwabangbl genpeccusicbiHOa akbekeHOep KbiCTaH KewiH
XuvHanagbl. MyHaa wenti, xatafaH Oupanbik, ©ekmaHuanbl, akK OupanblK, KaybiMOaCTbIKTap
aKkMaMmblK, aXpek, dpaHKeHUEB, Capca3aHOB, CONEepoCco, UTCUIeKoB, KEPMEKOB LieHO3adapbiMeH
ynnecimai gambifaH.

YwWiHwi knactepni y4actbkige akbekenaepaiH Tengey npoueci ypegni, CoOHAbIKTaH 6i3 OHbl
Xannbl cbipTTa, arHM XKeHibek ayaaHbiHbiH, Bopcbl xeHe TanoBka ayblngapbiHblH MaHbiHAA
opHanacTblpyabl ycbiHambi3. MyHOa HafFbl3 XoHe Kyprak 6GeTere - ceneyni gana gambifaH,
epictepae TobbinFbiH, 6agam, kaparaHgbl Gytanap ecyge. CoHoanm ak, CUPEK Ke3OecCeTiH XoHe
KbI3bin KiTanka eHrisinreH ecimaikrepain 20 actam Typi 6ap.

AnmakTa coHbiMeH Oipre >xaHyapnapgblH Oananblk TYpnepiHiH MeKeHOENTiH XepnepiH
cakTan kany yuWwiH kaxeT. 3epTreywinepgiH MoniMeTTepiHae CyTKopekTinepaiH 37 TYPiHiH,
KycTapablH 71 TypiHiH, 6ayblpMeH XopfanaylibinapablH 7 TYPiHiH MEKEHOENTIHI atan KepceTinreH.
Ocbl annbl caHbIHbIH, iWiHEH 5 Typi KbI3blN KiTanka eHrisinreH — akbac TbipHa, Gesrenaek, Yki,
OYpPKIT >XoHe Jana KblpaHbl.

Ocbinanwa, «Kawnblk OpMaHbl» 3KONoruanbIK »xeniciH kypy Opan eHipi 6iperen akoxymneciH
cakTayfa XXeHe kannblHa KenTipyre MyMKiHAik 6epepi.
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KasaxcraHckon obnactu. — Ypanbck, 1998. -174 6.
4. MNMetpeHko, A.3. 3eneHasa kHura 3anagHo-KasaxctaHckon obnactu / A.3. letpeHko, M.M.
dapTywmrHa. — Ypanbeck, 2001. — 194 6.

MPOEKT OPFAHU3ALIMM SKONTOrMYECKON CETU HA TEPPUTOPUU 3AMNALOHO -
KA3AXCTAHCKOWN OBNACTMW.
T.E. Japbaesa, b.C. AnbxaHoBa, C.H. boxoposa, [1. apbekkbi3bl

B cmambe ommeyeHo ymo e npedenax 3anadHo-KasaxcmaHckol obnacmu ebidesieHo 500
pasfuyYHbIX IKocucmem, cpedu HUX MOXHO OMMEemMumb CMerHbIe, osynyCmbIHHbIE, MyCMbIHHbIE,
JlecHble, nyzoebie, u npubpexHo — 800Hble. Ha meppumopuu obnacmu npouspacmarom 1250
8udos, u3 Hux 32 eula 3aHeceHbl 8 KpacHyro kHuzay Pecnybnuku Kasaxcmad. 200 eudos
ekrirodeHbl 8 3eneHyro kHuay 3KO, Ha epaHu ucyesHoseHus Haxodsmcs 133 euda pacmenul. B
obnacmu 400 8u008 MO380HOYHbIX XXUBOMHbIX, U3 HUX 50 6uU008 MO3680HOYHbLIX >XUBOMHbIX
3aHeceHbl 8 KpacHyro kHuzy PK.

B Hacmosiwee epems cywecmeyem 3 2ocydapcmeeHHbIx, 7 0bracmHbix 3aKa3HUKOS.
Haubonee nepcriekmusHbIM Ha ce200HAWHUU OeHb si8risiemcsi co30aHusi 3Koroaudeckol cemu
«AKKauK opmaHbly. OKoroaudeckass cemb Sersemcs KOHUernuul KraacmepHo20 y4dacmka,
ueHmparnbHo20 sdpa, IKorio2u4ecko20 Kopudopa u byghepHOoU 30HbI.

B npoekmupyemom 2ocydapcmeeHHoM pesepsame 6ydem 0x8ayeHO XXUBOMHO20 U
pacmumernbHo20 mupa lNpuyparpes.

Cos0aHusi aKkonoaudeckol cemu «AKxXauk opmaHbl» 6ydem criocobcmeogamb COXpaHeHUH
U 80CCMaHoBeHUIo YHUKallbHbIX 3kocucmem [puyparbsi.

Knroyeeblie cnoea: 3anagHbln KasaxcTaH, KnacTepHble yyacTku, LeHTpanbHoe $4po,
3Konornyeckun kopugop, bydepHas 3oHa.
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THE PROJECT OF ECOLOGICAL NETWORK IN WESTERN KAZAKHSTAN REGION.
T. Darbaeva, B. Alzhanova, S. Bokhorova, D. Darbekyzy

The article noted that in the West Kazakhstan region allocated 500 different ecosystems,
among them we can mention the steppe, semidesert, desert, forest, meadow, and coastal water.
The region grow 1250 species, including 32 species listed in the Red book of the Republic of
Kazakhstan. 200 species included in the Green book of Kazakhstan, on the verge of extinction,
there are 133 species of plants. In the region of 400 species of vertebrate animals, including 50
species of vertebrates listed in the Red book of Kazakhstan.

Currently, there are 3 national, 7 regional reserves. The most promising to date is the
creation of an ecological network "Akzhaik ormany". Ecological network concepts is the cluster
plot, the Central core, ecological corridor and buffer zone.

In the projected state reserve will be covered by the fauna and flora of the Urals.

The creation of the ecological network "Akzhaik Ormany" will contribute to the preservation
and restoration of the unique ecosystems of the Urals.

Key words: Western Kazakhstan, cluster plots, the Central core, ecological corridor, buffer
zone.

FTOXP: 87.29.37

B.X. Ecmarynoga’, K.B. Mywaesa?, 0.10. Kowenesa?, C.C. LLnHkapeHKo?
KoHrip xaH aTbiHAarsl baTbic KazakcTaH arpapnbiK-TeXHVKanbIK YHUBEPCUTETI
2pHL| arpoakonorun PAH, r. Bonrorpag Po.

BATbIC KASAKCTAH OBJ1bICbl APAJICOP MAHbIHAOAFbl PUTOLIEHO3 ©3rEPICI

AHOamna: Makanada bambic KasakcmaH obnbickl (BKO) Bekeliopda aydaHbl Aparncop
Keni MaHbIHOarbl UMOUEHO3 KypaMbiHa Mar XXalbllbIMbIHbIH 9cep emy Masimemmepi
kenmipineeH. Makanada BEKO cmamucmukanbik denapmameHmiHiH, SAS-Planets fapbiumsiK
mycipicmepi MmeH myliHdi y4ackedeai 3epmmeyriep HamexeciHoeai manimemmep KosdaHbIobI.
TyuiHOI y4acke pemiHOe arnbiHFaH Aparicop Kersi MaHbiHOa 4 KM y3bIHObIKmarbl KuMa 6oUbiHa
eeobomaHukarnblk cunammama bepineeH. Kuma 6olbiH 3epmmey 6apbicbiHOa, xalblibiM
opmarnbiKmapblHaH KawblKmaraH calblH eciMOikmep XaMbififbICbiHbIH OyniHyi 6alikanaodsbl.
CoHOali-ak, makanaoa endi-MeKeHHeH 2 KM KallblKmbiKma faHa »obasbiK »abblHHbIH nalibl30biK
Kepcemkiwi e0dsayip Menuwepde eocin, OipHewe KawbIKMbIKMaH KeliH mypakmanambiHObIfbl
myparnbsl menimemmep 6epineeH. Xalbinbimdapda marsn xalbliblybiHbIH He2i3iHOe KermezeH
gumoueHomukarbiK e3z2epicmep: eciMOikmepdiH caHObIK MmypriepiHiH asalitobl, 6bomaHuKarbIK
KypaMHbIH 632epyi, xobarlbIK xabbiHHbIH XX9HEe a3biKmblbIKMbIH memeHOeyi balikanaobl.

TyltiH ce30ep: xalbinbiM y4yackesnepi, xobanbiKk xabblH, UMOUEHO3, KuMa,
wesneimmeHy.

Kipicne. Apancop keni baTtbic KasakctaH obGnbicbl Bekenopaa aygaHbiHbIH, CONTYCTIK
TepputTopusaCbiHAa opHanackaH copaaH TypaTbliH Bipwama ipi eHicTiktepaiH 6ipi. Apancop keni 101
kM® anbin XaTblp. AydaH MaHblHOA >KalbiMbiM JKeprepiHae dambiFaH Man  Liapyallbinbifbl,
Facbipnap 60Mbl XanfacbliH TaybIn Kene )aTkaH, COn )XepAae TypakTaFaH XanblKTblH, Heriari Tabbic
ke3i 6onbin Tabbinagel. byn xanbinbiMgapaa at, Tyune, ipi kapa MeH ycak mMan TyprepiH yctanabl.
TeppuTtopusga kasipri yakbiTTa anbinbiMgap ew AeMarnbICCbi3 XKblfl OH €Ki an nanganaHbinyaa.
CoHbIH HeriziHae, enpi-MekeHOep MaHblHAarFbl XXaunbiM >KepnepaiH wamagaH ThIC XXYKTEMECI
apTkaH. MyHOanm wamagaH ThiC XYKTeMeHiH 6onybl eCiMAIK XaMbINfFbICbIHbIH (PropucTUKanbIK
Kypambl MeH OunoasbIKTbibIfblHA faHa €eMmec, coHAan-ak, Oonallakra >KarblibiM XepnepiHid
argarblHa ga acep eTepi ce3ccid. KenTereH fanbiMaapAblH TYKblpbiMaamachkl GorbiHWA [2, 4]
LeNenTTeHy npouecci, gednaumsnaHFaH ydackenepgiH namga ©6onybiMeH, XawbinbiMaapaa
MangblH Ken LWOfblpflaHfaH aygaHgapbiHga Tonblpak-eCiMAiK  >XaMblffFbICbIHbIH - OyniHyiMeH
OacTtanagbl.
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Kanbinbim  yyackenepiHgeri  ecimik  KaMblIFbICbIHbIH,  OYPbIC  KbIPKbITYbl, KalblblM
avHanbIMblH OypbiC YAbIMAACTbIPY engi-MekeHaep MaHpblHOafbl KaubliibiMaapablH - eciMaik
XaMbISFbICbIHA AereH KbICbIMHbIH, a3atoblHa MYMKIHAIK Tyabipaas! [7, 8].

3epTTey xyMmbicTapbl baTtbic KasakctaH obGnbicbl Bekenopaa ayaaHbiHbiH Apancop keni
MaHblHAAaFbl XXaWbifibIM  XXepnepiHae kyprisingi. 3epTTey XyMbicTapbl 6GOMbIHLIA KaNblbIM
yyackenepiHge aHTponoreHaik 6aceimabinblk 6ankanagbi [9, 10].

2015 XbIngblH MaycbiM amblHAafFbl 3epTTey 3Kcneamumsicbl OOMbIHLIA, Man MYyHKTTEPiHIH
arHanacblHOafFbl ydackenepre »anbiiibiM 6acbiMAbINbIFbIH 6aFanay KyMbliCTapbl XXYprisingi.

3epmmey adicmemeci. 3epTTey XyMbiCTapbl Aananblk argamaa asblkTbl ankantapapl
cTaHaapTThl reoboTaHmkanblk 6Gapnay agictemeci 6onbiHWa Xy3ere acbipbingpl [1, 3, 6]. 3epTTey
HblCaHbIHAAFbI XXepPrinikTi )kepaiH kumacbl GPS Garmin acnabblH nanganany apkbinbl TYPFbI3biniabl.
eoboTaHmKanblk KuMa Typfbidy OapbiCblHAA, YYackeHiH op Typni HyKTenepiHoe eciMmaik
accouMsILMACBHIHBbIH, OOMUHAHTBI MeH CyOAOMWHaHT Typnepi, Xannbl kobanblk >kabblH, KypFak
Maccagarbl asblKTbIbIK XOHE ©CIMAIK >KaMblFbICbIHbIH, OyniHy AeHreni aHbikTangpl. ©cimaik
TYPNeEpiHiH caHablK kaTtbiHackl Opyae wkanacblHgarbl 6-rpagaunsa 6orbiHWA cunatTangpl: Soc. -
ecimaiktep Tyrengen b6ip BipimeH XxakbiHAacbIn kantan ecegi; Cop.3 — eciMaikTep eTe Ken caHblHAa
kesgecegqi; Cop.2 — ecimaiktep ken caHblHAa ke3gecepni; Cop.1 — ecimaiktep opTawwa caHblHAa
kesgecegqi; Sp. — Typnep Gipwama, 6ipak Tyrengen »xobanbik abbliHObl xannangbl; Sol. —Typnep
cupek kesgecegi; Un. — Typnep xobanbik »kabbiHga Oip-0ip gaHagaH kesgeceqi.

XKobanblk xabblHOafbl ©ciMAiKk KaMblFbICbiHbIH  OyniHy AeHreniH aHbliktayga B. 1.
BopoHUWHaHLIH [5] YCbiHFaH MEXeCi KonAaHbInabl: eTe Ken TanTanfaH XambibiM — xobanblK abbIH
< 25% (IV); ken TantanfaH xanbinbiM — 25-50% (l11); opTawa TanTanfaH »xamnbinsim — 50-75% (I1);
a3 TanTanfaH xawnblnbiMm — > 75% (1).

3epmmey KopbImbIHObINaPbLI: Apancop Keni  MaHblHOAA CcanblHFaH  KMMaHbIH
KoopauHaTTTapbl 49° 59’ 51"c.e.; 48° 11’ 07"'ww.6., OHTYCTiK 6aTbiC 6arbITTa 4KM Y3bIHOBIKTLI anbin
xaTtblIp.

YyackeHiH xep 6eaepi Teric, kenaeH anbicTaraH canblH xep 6eaepi a3 FaHa TeMneneHeai.
Tonblk OambiMaFaH allblk-KallTaHObl >XoHe cas3fakTbl TOoMNblpaK XaMbINFbICbIHAH KyparfaH,
OOMUHAHT eCiMAIK XXaMbInFbiCbl 8p Typni 6onbin keneai.

>KeprinikTi xxepaeri Typfbi3blfifaH KMMaHbIH »k00arnblK KabbIHbIHBIH ©CIMAIK XXaMblnfbicbl 1 —
cypeTTe kepceTinreH. Knmagarbl KekeneHreH Hyktenepgid reobotaHukanblk cunatramacbl 1 —
Kecteae KepceTinreH.

Ken xafanaybliHaa (1 HyKTe) ecimaiktep kaTTbl Ty34aHfaHablFbiH Gankayra 6onagpbl, OHbIH,
goneni petiHge Ty3obl kKabblpwakTta ecin TypfaH Halocnemum, Halimione verrucifera >xaHe
Artemisia santonica. KeipatTbl xepnepge (2 Hykte) FectucatArtemisia kaybiMaacTbifbl, BipKenki
Limonium suffruticosum >xeHe Carex kesgeceqi, »annbl xobanbik xabbiH 15% kypangbl. Engi —
MEeKeH opHanackaH >xepgeri )xobanblk xabblH — 5% Kypangbl, eTe ken TantanfaH XaubinbiM TypiHe
XaTKbI3bllagbl kaHe nUToLeHO3abIH a3blkTbiNbiFbl 0,2 T/ra Kypanasbl.

Kecte 1 — Apancop keni MaHblHOAFbl TYPFbI3bIIFAH KUMaHbIH reoboTaHUKanbIK
cunaTramacsl
AnaH Hemipi 1 2 3 4 5 6 7 8 9 10 11 12
YKobanblk »xabblH, % 25 15 5 7 10 7 7 15 25 50 70 70
Typnep caHbl 8 2 4 3 4 5 4 5 8 10 10 10
Typnep Opyne mexeci bonbiHWa
Anisantha tectorum Sol Sol | Sol Sol Sol | Sol | Sp Sp
Artemisia lerchiana Sol | Sol Sol | Sol | Sol | Sp Sp Sp
Artemisia pauciflora Un
Artemisia santonica Un
Atriplexcana Un
Carex species Un
Ceratocarpus arenarius Sol Sol | Sol | Sol
Convolvulus arvensis Sol
Descurainiasophia Un. | Un Un. | Un.
Dianthus species Un Un
Elytrigiarepens Sol | Sol | Sol
Festuca valesiaca Sp. | Sol Sol | Sol Sol | Sp Sp Sp Sp
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Halimioneverrucifera Un

Halocnemumstrobilaceum | Sp

Kochiaprostrata Un Un | Un

Krascheninnikoviacerat Sol Sol
oides

Limoniumsuffruticosum | Sol

Phragmitesaustralis Un

Poabulbosa Un Un Un Sol | Sol

Prangosodontalgica Un Un Un

Salicorniaperennans Un

Stipa capillata Un

Tamarix species Un Un Un | Sol | Sal

Thalictrum species Sol Sol | Sol Sol Sol | Sol | Sp Sp

Tulipagesneriana Sol | Sol Sol | Sol | Sol | Sp Sp Sp

Kuma 6GowmbiHoa Tyrenre »xyblk Poaceae+ArtemisiakaybiMoacTbiFbl anbin KaTblp, TeK
Tebenep MeH camnapga faHa Variherbetum+Elytigiaaccoumnaumscebl anbin xaTblp XaHe onapablh
asbIKThinbiFbl 0,4T1/ra Kypanabl. Tek enai MekeHaepaeH 2KM KallbIKTbIKTa faHa »obanblk kabblH
50% peniH TypakTanagpl xeHe utoLeHo3gapabiH a3blKTbinbiFbl 1,67/ra ketepineai (1 cyper).

Cypet 1 — Apancop MaHblHAafbl XalblnbiMaapabiH, GUToLEeHO3bIHbIH OyniHy AeHreni

An, 4km KalbIKTbIKTa Xobanblk xabblH 70% >oHe a3blKTbinbiFbl 2,0T/ra Kypangbl.
Engi mekeHHeH 4Kkm KallbIKTbIKTa Apancop MaHblHAarbl xxo0anblk xKabblH KepiHici:
XK= 0,006xL™*
R*=0,84; 500<L<4000; 1

COHbIH iwinge XHOK — xannbl kobanbik xabbiH, %; L — engi MEKEHHEH apakalbIKTbIK, M;
R? — AeTepMrHaLmMs KO33ULNEHTI.

YKobanblk abblHHbIH €enfi-MEeKeHHEH apakallbIKTbIKTaFbl ©3repic aHanusiH 2-wi cypeT
panengen Geprenairin Kepin oTbipMbI3. XXannbl enai-MeKeHre akblH OpHanackaH >KarbibiM
yyackenepiHiy kan-kyni (500M) Hemece a3sblKTbibIFbl 4 KM KalbIKTbIKTafbl >XaublnbiMgapfFa
kaparanga 3,5-10,0 ece a3 6onaTtbiHObIFbIH A2nenaen oTbip.

KopbimbiHObI. COHbIMEH, XXYPri3inreH 3epTTeynep HaTWXKeciHOe eni- MeKeHHEeH 4 KM
paguycTarbl buToueHO3AapAbIH, a3bIKTbINbIK AMHAMUKackl 6arikangbl. 3epTrey ydackeciHae engi-
MEKEHMEH apaKalUbIKTbIK, »X0banblK KabblH, a3blKTbINbIK apacblHAa Thifbl3 6annaHbiC 6ap ekeHAiri
aHblkTanabl. Engi-mekeH nyHKTTEpiHe XaKblHOaFaH calblH ©CIMAIK XXaMblIFbICbIHbIH, PUTOLEHO3ObIK
earepici eTe kaTTbl Gankanaabl, SFHN Typriep CaHbliHbIH a3atobl, 60TaHMKanblK KypamMHbIH, e3repyi,
xobanblk XabblH MeH a3blKTbiNbIKTbIH, TeMeHdeyi kepiHedi. CoHAbIKTaH Aa, Kasipri yakbiTTa
kanbinTackaH xargangaH woelfyabiH, 6ipaeH-0ip xonbl, Tabufn xanbinbiMgapabl TMiMAI nanganady
Herisinge 6Oonawakra »>KaWbiNbiM aWHanbiMbiH  ybiIMaacTblpy OGonbin  Tabbinagbl.  byn,
yvyackenepgeri  utoueHO3OblK  Kypamabl  cakTayfa  KeHe  Tabufu  XanbinbiMOapablH,
a3bIKTbIfbIFbIHbIH, TOMEHAEMEYIH HEMECE MYIAEM KypbIn KETY KayniHEH cakTangbl.
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MW3MEHEHUE ®UTOLIEHO3A B O3EPE APAJICOP 3ANAOHO-KA3AXCTAHCKOW OBNACTU
B.)K. Ecmarynosa, K.b. Mywaesa, O.10. Kowenesa, C.C. LlUnHkapeHko

B cmambe npedcmasneHbl Mamepuaribl 0 6/1IUSHUK0 8bliflaca CeslbCKOX035UCMBEHHbIX
JKUBOMHbIX Ha nacmbuwHblie ¢ghumouyeHo3bl o3epa Aparicop 3anadHo-KazaxcmaHckol obnacmu.
Ans kno4yeso2o ydyacmka Aparncop cocmaeneH eeobomaHudyeckoe onucaHue 4-x Kuinomemposol
mpaHceKkmabl. YcmaHo8/1eHbl 3asucumocmu obwea2o MpoeKkmuBHO20 MOKPbIMUS mpagocmos u
cmeneHb Oezpadayuu pacmumesibHO20 MoKposa Mo Mepe ydareHusi om XUgOMmHO8004YecKoU
MOYKU. Moo enusiHuUem nacméuwHbIX  Hagpy3oK  npoucxodsm 3Ha4yumersibHbIe
gumoyeHomu4ecKue CMeHbI: yMeHbwaemcs Kosu4yecmeo 8udos, usmeHsiemcsi bomaHuveckul
cocmas, CHUXaemcsi IPoOeKmMuUBHoe roKpbimue u npodyKmueHOCMb.

Knrodyeeble cnioea: nacmbuuwa, MpOEKMUBHOE MOKpbimuUe, QUMOUEHO03, pogurib,
ornycmabIHUBaHUE.

CHANGE OF PHYTOCENOSIS IN THE LAKE ARALSOR, WEST KAZAKHSTAN REGION
B. Esmagulova, K. Mushaeva, O. Kosheleva, S. Shinkarenko

The article presents the results on the effect of grazing farm animals on pasture
phytocenoses of the area between Volga and Ural. For the key areas of «Elton» and «Aralsor»
geobotanical descriptions of the 4-km transect have been made. The dependence of the total
projective cover of grass and the degree of degradation of vegetation as the distance from the
point of stock-raising has been determined. The loads on pastures lead to significant phytocenotic
changes, reducing the number of species, changes in botanical composition, reduction of
projective cover and productivity.

Key words: pasture, design coverage, phytocenosis, profile, desertification
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Ir.3. Uapucosa’, K.M. AxmeneHoB?, U.B. CepreeBa’, A.l'. AxaTos®

!CapaTtoBckuii rocyaapcTBEHHbIN arpapHbIi yHuBepeuTeT nmenn H./. Basunosa,
?3anagHo-KasaxcTaHcKuin arpapHO-TEXHUYECKUI YHUBEPCUTET MMeHN YXKaHrvp xaHa, r. Ypanbck
3dunuman P Ha NMXB «HaumoHanbHbIN LEHTP 3KCNepTU3bI», I. Ypanbcek

CAHUTAPHO-3NMMAEMUONTIOMNMYECKAA OLIEHKA POOHUKOB 3AMNAOHOIO KASAXCTAHA

AHHOmMauusi: B cmambe rpusedeHbl pe3yribmambl CEe30HHbIX MUKPObUOIo2u4ecKux
uccniedosarHuss 15 podOHukoe  3anadHo-KaszaxcmaHckol U Ambipayckol  obnacmed,
pacrosnoxeHHblx 8 epaHuyax 3anadHoz2o KasaxcmaHa 3a iemHe-oceHHul nepuod 2017 2oda.

B pesynbmame mukpobuosioaudeckoeo uccredosaHusi poOHUKO8bIX 800 U3 15 UCMOYHUKO8
BanadHozo KazaxcmaHa, 6b1r10 8bisienieHo Hauborbwee Hecoomeemcemeaue MUKpobuooaudeckum
rokasamersisM Kadecmea numbesoll 800bl 8 OCeHHUU repuod 8 mpex podHukax Cepebpsikosa,
SlHeapueso u EceHOubynax.

U3 15 ucmouHukos, 8 9 He umeemcs Kanmax, Unu ozgpaxoeHull Ymo sensemcsi 00HUM U3
OCHOBHbIX (bakmopos b6razonpusmHolU cpedbl Onsi ux buosnoeudeckol u bakmepuarnbHOU
koHmamuHauyuu. OCHO8Hasi Yacmb uccriedo8aHHbIX POOHUKO8 Haxo0simcs 8 Yepme ocesikoa usu
Ha UX OKpauHax, YmO makXe efiusem Ha CmereHb UX aHMpPOIOo2eHHOU Hazpy3Ku, mak Kak
OKpecmHocmu POOHUKOBbIX ypOYUW, KaK Mpasusio akmueHO UCMOb3yomcs O peKkpeayuoHHbIX
uernel u xo0350cmeeHHO-bbIMOo8bIX HyXa.

Knroyeenie cnoea: podHUK, bakmepuarnbHoe uccriedo8aHue, 3K0r102u4ecKull MOHUMOPUHE,
Kanmax

BaxHoe anugemuonormyeckoe 3HadeHue WMeeT CaHUTapHOe COCTOsiHMEe U YPOBEHb
GnaroycTtponctBa poaHWKOB. PopHMKoBasi Boda Kak MpaBwuno MNpy BbIXO4E Ha MNOBEPXHOCTb
ABNSAETCA 4YMCTOM, a MMKPOOMONOrnyeckoe 3arps3HeHMEe HOCUT BTOPWUYHbIA  XapakTep.
3HaunTenbHyO ponb B BUONOrMYECKON KOHTaMUHALMM UCTOYHUKOB MMEET €ro MeCcTOHaxoXaeHue
N BGNM30CTb K HAceneHHbIM NyHKTaM, CTeneHn 6naroyCTponcTea, 4ebuTa, COCTOSHUA POAHUKOBOrO
ypounwia. KayectBO PpOAHWMKOBOW BOAbl HAMpsiMyt03aBUCUT OT 3KOMOrMYeckom OBCTaHOBKM.
PoaHukn nutaroTca atMocepHbIMMocagkamm, a Takke Bo4aMu aHTPOMOreHHOro NpOMCXOXOEHNS
[1,2,12].

Mpobneme M3yyYeHUst POOHUKOB MOCBSLLEHbI MHOrMe paboTbl POCCUMCKMX YYEHbIX, KOTOpble
onybnukoBanu psg HayyHbIX TpygooB O pogHukax Mocksbl, [MoamockoBbs, Bnagumupckown,
Capartosckon, Poctosckown, OpeHbyprckon obnacten, MNMpumopckoro kpas [3,4,6,8,9,10,11] n T. A.

MapkuHon T.M. [6] Obina oueHeHa ce30HHasd AMHAMMKA YUCIIEHHOCTU OOLLMX KONUAOPMHbIX
OakTepun 1 Me3ounbHbIX a3poBHbIX N haKyNbTaTUBHO-aHa3POOHbBIX MUKPOOPraHM3MOB KadecTBa
BoAbl poaHukoB MpupoaHoro napka «KymbicHasa nonsiHay r. CapaTtoBa.

B 2011 rogy 6binn npoBedeHbl MUKPOOMOMNOrMYeCcKMe MWCCrneaoBaHus BOObl POOHUKOB T.
PoctoBa-Ha-[loHy, a Takke npoBegeH aHanmM3 Nno WX 3arpsi3HEHMIO TOKCMHAMW  pPasfnyHoOn
NpVpOoAbI, NOMy4YeHHbIE NpKU NoMmoLLm 6akTepumanbHbix lux-6uoceHcopos [9].

Mukpobuonornyeckomy WCCNeAoOBaHUIO POOHWKOB MOCBseHa obwupHas 3apybexHas
nutepartypa [13-15]. B pesynbTate mukpobuonornyecknx uccnegosanHmim Ohad S, Vaizel-Ohayon
D, Rom M. n gp. 6bina paspabotaHa meToauka, NpegHa3HaYeHHas AN OLEHKN KapCTOBOro
NCTOYHMKA N €ero BOCMPUMMYMBOCTM K PA3NUYHbIM (deKanbHbIM 3arpsi3HEHNSAM, UCNONb3ysi METOA
OoTCnexmBaHne MUKPOBHOro mctouHuka [14]. Mukpobuonornyeckoe uccnegoBaHue pPOOHUKOBLIX
Bog B newepax boppa, NHaus, nossonuno onpegnenutb cogepxaHve 6onblioro KonudecTtsa
aKTMBHbIX coobLuecTB xenesobakrepuin [15].

[ns onpepeneHnst 6akTepnanbHOrO N apXeMHOro KOMMOHEHTa MPUOPEXHOr0 MMHEPANbHOro
UCToYHMKa B Karocume AnoHckue ydeHble [13] wncnonb3oBannM CoOYeTaHME MOMEKYNAPHO-
reHeTM4YecKnx n GakTepnonornyeckux MeTonos, rae B obLien CnoXHOCTU UM yaanochb BblAENUTb
48 TepMOUIbHbIX LWTAaMMOB GakTepun.

bakTtepnonornyeckne uccrnegoBaHuMsi BoAbl poaHuMkoB 3anagHo-KasaxcTaHckon obnactu
(BKO), oueHKa KX 3aNMOEMMYECKOro COCTOSIHMS, a Takke Y4Y4eT M nacrnopTv3aumm pPoLHMKOB
nposoaunucb AxmeaeHosbiM K.M., MNMeTpuwebim B.I1., MankaHoseim H.C. [1,2,5,7].
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Ha Bbixoge uv3-nog 3emnu Boga, Nponas 4Yepes ecTeCTBEHHble (OUNbTPbl, CTaHOBUTCSH
4nctor, cBobGOOHOM OT MUKPOOPraHM3MoB. Yaule BCeEro 3arpsi3HeHMe npouUCXoauT W3BHE, B
pes3ynbTaTe aKcnnyaTtaumm nog3eMHoOro BO4OMCTOYHMKA. B obnactu cnabo nposogutcsa pabota no
KanTMpOBaHWIO POAHMKOB, BCMEACTBME YEro MpoMCXOAUT BTOPUYHOE 3arpsi3HeHMe POOHWKOB W
POOHMKOBBIX ypouuLl. NpuymHa 3arpsasHeHns 3aknyaeTcs B UCNONb30BaHUM POOHUKOB Kak MecT
BOAOMNOS CENbCKOXO3ANCTBEHHbIX XXUBOTHBIX U peKkpeaunn.

B Ouonornyeckon KOHTaMMHAUMM BOOOUCTOMHMKA OOnblIOe 3HAYeHUe WMEKT ero
nokanusauus, 6nn3oCcTb K HacereHHbIM MyHKTaM W CTeneHb aHTPOMOreHHoro BosgencTteus. He
NCKNIOYaETCs BO3MOXHOCTb BIUSIHUSA YPOBHS FPYHTOBbLIX BOA, KOTOPbIMA MOBbLILLAETCHA NPU BbICOKUX
naBogkax, NpMBOAA K  3arpsi3HEHWIO  MOAMNOYBEHHbIX  BOA,  MCMOMb3yemblXx  Ans
HeLeHTpan1M3oBaHHOro BogocHabxeHusi. bonbluasi 4acTb MccrnefoBaHHbIX POAHUKOB HAaXO4MTCS B
HenocpeacTBEHHOM BNMM30CTM MK B YepTe (YaLle Ha OKpamHax) NOCENKOB.

Tpn pogHuka — Tunenbynak, AwpbiTy3gbibynak v Ty3gblbynak obnagatoT nevyebHbIMM
CBONCTBaAMW M ABMAKOTCA MeCTamMu NManoMHUMYECTBA, 34E€Cb PErynsipHO NPOM3BOAMTCA pacymcTka
NCTOKOB W OKpYyxatowen Tepputopum [1,2].

B pamkax aKonornyeckoro MOHUTOpPUHra Gbina NpoBeAeHa CaHUTapHO-aNMaeMmnonornyeckas
oueHka Boa poaHukoB 3KO. MNMonyyeHHble pe3ynbTaTbl NO3BONWMAN AaTb OLEHKY O YMCIEHHOCTU
o0wmx  MUKPOOHbIX Oaktepun (OMY), ob6wux konmndopmHbix Gaktepun (OKB) n
TEPMOTONEPAHTHbIX KoNndgopmHbix 6aktepun (TKB).

B nepuoa ¢ 8 uwoHa no 13 oktsbps 2017 roga 6bino npoBedeHo GakTepuonornyeckoe
nccnepoBanune Bogbl pogHukoB 3KO, ¢ uenbio onpegeneHus nx GakTepuanbHOro 3arps3HeHus.
Bcero 6bino obcnegoBaHo 15 wucTtoyHMkoB Tpu B ATbipayckon obnactu: (Tunenbynak,
AuwpbiTy3abibynak n Tysgbibynak) n 12 B 3KO: (Tackana 1, Tackana 3, Tackana 5 km, AinHabynak,
Aktay, poa. B n.Kpyton, poa. y n.Kpyton, poa. r.bonbwasa WNuka, KpacHeHbkoe, Erengnbynak,
CepebpsikoBa, AHBapUEBO).

MeToauka nccnegoBaHus.

Ona onpegeneHnss  MUKPOOGMONOrMYECKOro  COCTOSIHASE  POLHMKOB — MCMOSb30BanuUCh
HOpMaTMBHblE OOKYMeHTbl Pecnybnuku KasaxctaH u Poccun. PesynbTaThl CONOCTaBNsANUCL C
HopMamn MYK 10.05.045.03. «MeTogbl MMKPOGMOIOrMYECKOro KOHTPOMNS NuTbeBon Boab» n MYK
42671 — 97 «MeToabl CaHUTAPHO-MUKPOBMOMOrMYeckoro aHanuMsa nUTbEBON  BOLbI».
NccnepoBanna npob6 Boabl npoBoavnucb Ha 6Gase OPIT] Ha [MXB «HaumoHanbHbIN LEHTP
9KCNEepPTU3bI».

NMpoBegeHa nabopaTopHas AMarHOCTMKa POOHWKOBOW BOAblI C  UCNONb30OBaHWEM
GakTepmonornyeckmx 1 MembpaHHbIX METOO0B.

N3 poagHukoB 3abupanuck npobbl Bogbl obbemom 500 mmn. u B TedeHun 3-4 vacos
AO0CTaBnAnMCcb B 6akTepmnonornyeckyto nabopartopuio B CyMKe XOnoguIbHUKE.

OnipedernieHue 4ducna canpoumHbIX MUKpoopeaaHusmos.Obwee mMukpobHoe 4ducrio (OMY).
TexHuka nocesa. B ctepunbHble 3 Yalwku eTpn co cnerka NPUOTKPbITbIMU KPbILKaMXW BHOCUM
cTepunbHOM nuneTkon no 1 mn muccnegyemon npobbl Bogbl. B kaxayo yaluky Hanueaem no 8-12
MIT pacnnaefieHHOro W ocTyxeHHoro Ao 450C nutatenbHoro arapa. Cogepxvmmoe Jallek
OCTOPOXHO MepemMellaTtb, PaBHOMEPHO pacnpedenss no BceMy AHy. [locne 3acTbiBaHWUSA
arapavallku ¢ noceBamMu NOMELLaTCA B TEPMOCTaT BBEPX AHOM U MHKYBupyem npu Temnepatype
370C B TedeHue 24 yacoB. Y4yeT obuiero 4mcna MUKPOOPraHM3MOB — KONMMYECTBO KOSNIOHUM Ha
obeunx yawkax CyMMUpPYOTCA U genuTcs Ha aBa. Ecnu nogcyeT KONoHWI Ha Yallkax HEBO3MOXKEH,
TO B MPOTOKOME OTMEYAETCS «CMIIOLIHOW POCT».

OnpedeneHue o0bwuUx U mMepMomonepaHMHbIX KOIUOPMHbIX 6Gakmepuli mMemodom
membpaHHoU unbmpayuu Ha obopydosaHuu SARTORIUS.

BopoHka ¥ cTonmMk unbTpoBanbHOro annapata o0TupalTca BaTHbIM  TaMMOHOM
CMOYEHHbIM cnMpToM U1 dnambupytotesa.  [locrne  oxnaxaeHust Ha  HWKHIOK  YacTb
unbTpoBanbHOro annapata, pnambnpoBaHHbIM MUHLETOM KNadyT CTEPUIbHbIM MEMOpPaHHbIN
dunbTP, NPMKMMAalOT ero BOpoHkon.B BopoHky HanusatoT 300 mn nccrnegyemon BoAbl, co3gaetcs
BakyyMm. OunbTp NomMewaeTca Ha cpegy BogHoe OHAo. Yawku ¢ unbTpammu nomewarT B
TepmocTaT npu t 370C n nHKyOGUpPYOT B TeyeHne 24 yacoB. Ecnn Ha cunbTpax HeT pocta wnm
BblpOCNM  NfeHyaTble, rybyaTble, nfnecHeBble W pacnnbiBYaTble KOMOHUM — BblAaeTcs
otpuuatenbHbin otBeT «OKB 1 TKB B 100 M OTCyTCTBYHOTY.

Ecnu Ha cunbTpax obHapyXeH pOCT M30NUPOBAHHbBIX TUMUYHBIX NTAKTO30MONOXUTENbHBIX
KOMOHUIN: TEMHO-KpacHbIX C MeTannuyeckum 6neckom unuv 6e3 Hero unu Apyrnx KONMOHWA C
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oTneyaTkoM Ha oBpaTHOM CTOpPOHe (bunbTpa, NOACYUTHIBAETCH YMCIIO KOMOHUM Kaxgoro Tuna
OTAENbHO Y NPOBOAUTCA NOATBEPXAEHNE nx npuHagnexHoctn kK OKB n TKB.

Ecnu Ha dwunbTpax BCe KOMOHWM OKCMAOA30MOSIOXMUTENbHbIE, aHanu3 3aBepLuaeTcs,
Bblgaetca otBeT 06 otcytctBum OKB n TKB. M3 okcmpgasooTpuuaTtenbHbiX KOMOHMM FOTOBSTCA
Ma3KMu.

Ons noateepxaeHus Hanuunst OKB noces nHkyGupyetcs npu t 37°C B TeueHne 24-48 yacos.

Ona noareepxaeHnsa Hanmuna TKB noceB ocylecTBNAeTcs B NpeaBapuTeribHO MporpeTyto
no t 43°C cpepy 1 nHky6upyetcsi npu t 44°C B TeueHne 24 yacos. MNepBUYHbIN y4eT 06pa3oBaHMs
KACNOTbl M rasa Ha noaTBepXAaloWmx MONyXuUaKMx cpefax yepes 4-6 vacos. [pu Hanuumm
KACNOTbl U rasa BblOAeTCA MNOSMOXUTENbHbLIA OTBET; NPW OTCYTCTBUM KUCAOTblI U rasa unu npu
HanNU4Mm TONbKO KNCNOTblI NPOBUPKM C noceBamm ansa okoH4aTtenoHoro yyeta TKB octaBnstoTcs oo
24 yacos.

MrneHnyeckne TpeboBaHMA K KayecTBy MUTbLEBOW BOAbl onpeaensatTcs TpeboBaHuAMM
caHuTapHbIX npaeun «CaHuTapHo-anuaemMmonornyeckme TpeboBaHnsi K BOAOUCTOMHUKAM, Mectam
Bogo3abopa Ans XO3ANCTBEHHO-MUTLEBLIX Lenen, X03aMCTBEHHO-NMUTEEBOMY BOOOCHAGXEHWIO 1
MecTam KynbTYpHO-ObITOBOro BOAOMNONb30BaHMsS U ©6e30MacHOCTU BOOHbIX 0O0bekToB» (Tabn.1). B
CBSI3U C TEM, YTO POAHMKN ABNSAOTCSH UCTOYHUKAMM HELLEHTPanmM3oBaHHOIO BOAOCHAGXeHMs, HaMu
OblNn nNpoBeAeHbl MUKPOBMOMOrMYeckne aHanuabl Ha Hamuume Tpex OCHOBHbIX MNoKasaTenewn:
OMY, OKBE u TKB.

Tabnuua 1 — Mukpobronoruyeckne 1 napasmTonormyeckne nokasatenu Kavyectsa NUTbLEBOM
BOAbI

Ne lNokazaTtenu EovHuubl nsmepeHus HopmaTtumBebl
1 | Obwee MNKpoBHOE Yncno Yumcno obpasyowmx KoNoHUN He 6onee 50
GakTtepuii 1 mn
O6wme konudopmHble GakTepum Yucno 6aktepuni B 100 mn OrtcyTcTBME
TepmoTonepaHTHble konu-gopmHble 6akTepumn | Yucno 6akrepuii B 100 mn OtcyTcTtBHE
Konudaru Yucno 6nswkoobpasyowmx OtcyTtcTBUYE
eanHunuy(BOE) B 100 mn
LncTel nambnun Yucrno umet B 50 n OTtcyTcTBME
6 | Cnopbl cynbuUTpesyLMpyoLLMX KNOCTPUAMN Yucno cnop B 20 mn OtcyTcTtBHE

Pe3synbTaTbl uccneaoBaHus.

CoctaB pabotr no obcnegoBaHuio poaHUKOB BkMYan [1]: msyvyeHue obycTponcTsea
NCTOYHMKOB, OTOOpP Npob, namepeHne gebuta n TemnepaTypbl, onpegenexHe pH u cogepxaHve
pacTBOPEHHOro KMcnopoaa B POLAHMKOBOW BoAe, onpenernieHne KoopAuvHaT pOoAHMKa C NMOMOLLbIO
12-tn kaHanbHoro GPS-npuemMHunka mogenu GarmineTrex, dpoTopernctpaums obbekra (Tabn.2).

Tabnuua 2 — PeaynbTaThl NONEBOro nccrnegoBaHns pogHnkos 3anagHoro KasaxcraHa

HaumeHosarne | S9A€ Rebur
Ne O°,mr/ | Kantax t, °C pH KoopauHaThl , MecTononoxeHune
obbekTa
n n/cek
ATbipayckasi obnacTb
Ty3gblGynak 3,0 otcyTteT | 11,1 7,34 | N 8°051'33.24" 0,2 WHpepbopckuii
1. ByeT E 51°9535.59" pawoH, 17 km HOIOB
oT n.MH6epbopckuin
AwbiTy3asibyna | 3,7 oTcyTeT | 12,2 7,03 N 48°30'50.26" 0,1 WHpepbopckuii
2. K ByeT E 51°56'35.64" parioH, 16 km HOHOB
oT n.MH6epbopckuin
Tunenbynak 3,1 oteyTeT | 12,5 7,1 N 48°30'50.26" 0,14 Nupepbopckun
3. ByeT E 51°56'35.64" panoH, 13 km HOKOB
oT n.MH6epbopckui
3anagHo-KasaxctaHckasa obnactb
Tackana 1 ecTb 6,42 N 51006'19.6" 0,11 TackanuHcKuiA panoH,
4. 3,90 8,00 E 50016'38.2" B c.Tackana
Tackana 3 4,90 ecTb 6,05 N 51°06'03.7" 0,12 TackanuHCKUM pamoH,
5. 7,10 E 50°19'22.6" OB okpauHa
c.Tackana
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Tackana, 5 km 6,80 OTCyTCT 6,67 N 51°10'47.66" He TackanuHck1Mn panoH,
6. ByeT 15,00 E 50°32'63.17" onpen | B5km. k FOB ot
. c.Tackana
KpacHeHbkoe 6,79 oTCyTCT 6,86 N 51°11'53.0" 0,12 TackanuHCKUM panoH,
7. ByeT 13,5 E 50°19'19.2" 14 km k C3 oT C.
Tackana
AkTtay 6,85 ecTb 6,84 N 51°00'43.4" 0,11 TackanuHCKUM pamoH,
8. 6,84 E 50°10'48.6" 13 km k KO3 oT n.
Tackana
PoaHuk y noc. 4,76 OTCyTCT 6,77 N 51°07'22.1" 8,5 TackanuHck1 panoH,
9. KpyTton ByeT 10 E 50°02'07.8" 1kmk C3 ot
n.Kpyton
PopgHuk B noc. 4,90 oTCyTCT 6,65 N 51°07'16.3" 0,2 TackanuHCKUM pamoH,
10. KpyTton ByeT 11,5 E 50°0023.7" 18 km KO3 ot c.
Tackana
ErvHonbynak 3,66 ecTb 6,55 N 51°16'05.5" 0,25 3eneHoBCKMIA paloH,
11. 9 E 50°27'49.4" OB okpauHa
n.Erengubynak
PogHuk y r. 7,43 ecTb 6,27 N 51°12'21.2" 0,11 TackanuHCKUN pamoH,
12. Bonbwas Nyka 14,4 E 50°15'37.1" 17 km C3 oT C.
Tackana
AxBapueBo 1,70 ecTb 7,10 N 51°27'66.1" He 3eneHoBCKMIA paloH,
13. 11 E 52016'66.6" onpej
AnHabynak 5,12 OTCYTCT 5,79 | N 51°09'40.70" 0,11 TackanuHCKUN pamoH,
14. ByeT 12 E 50°49'70.05" 10 km OB ot
c.Tackana
CepebpsikoBa 7,38 oTCyTCT 7,4 N 51°00'03.8" 0,14 15 KM. OT r.Ypanbck, K
15. ByeT 9 E 51°15'39.6" OB ot
n.CepebpsikoBa

Pe3ynbTaTbl NETHEro M OCEHHero MUKPOOMOMOrMYeckoro uccnegoBaHusi BOA POOHWMKOB
3anagHoro KasaxctaHa npueeaeHsl B Tabnuvue 3.

Tabnuua 3 — PesynbTaTbl NETHEro M OCEHHEro MMKPOBMOMNOrMYecKoro uccrefoBaHus
poaHuKoBbIX Bog 3anagHoro KasaxctaHa
Ne HanmeHoBaHue o6bekTa Harta Mokasarenen
oMYy | OKB | TKB
ATblpayckas obnactb
1. PogHuk Ty3gbibynak 05.06.2017 0 He obHapyxeHo He obHapyxeHo
12.10.2017 0 He oGHapyxeHo He oGHapyxeHo
2. PogHuk Tunenbynak 05.06.2017 0 He oGHapyxeHo He oGHapyxeHo
12.10.2017 0 He obHapyxeHo He obHapyxeHo
3. PoaHuk AwmTy3abibynak 05.06.2017 0 He obHapyxeHo He obHapyxeHo
12.10.2017 0 He obHapyxeHo He obHapyxeHo
3anagHo-KasaxcTaHckas obnactb
4. PogHuk Tackana 1 15.06.2017 4 He oGHapyxeHo He oGHapyxeHo
11.10.2017 8 He obHapyxeHo He obHapyxeHo
5. PogHuk B n.KpyTton 15.06.2017 2 He obHapyxeHo He obHapyxeHo
11.10.2017 0 He obHapyxeHo He obHapyxeHo
6. PogHuk y n.KpyTon 15.06.2017 30 He obHapyxeHo He obHapyxeHo
11.10.2017 0 He obHapyxeHo He obHapyxeHo
7. PogHwuk n.Aktay 15.06.2017 35 He obHapyxeHo He obHapyxeHo
11.10.2017 5 He oGHapyxeHo He oGHapyxeHo
8. PogHuk Tackana 3 15.06.2017 10 He oBGHapyxeHo He oGHapyxeHo
11.10.2017 15 He obHapyxeHo He obHapyxeHo
9. PogHuk AiHabynak 09.08.2017 40 He obHapyxeHo He obHapyxeHo
11.10.2017 10 He oGHapy»xeHo He oGHapyxeHo
10. PogHuk Tackana 5 km 09.08.2017 20 He oGHapyxeHo He oGHapyxeHo
11.10.2017 10 He obHapyxeHo He obHapyxeHo
11. PogHuk y n.KpacHeHbkoe 09.08.2017 15 He obHapyxeHo He obHapyxeHo
11.10.2017 0 He obHapyxeHo He obHapyxeHo

ISSN 1607-2774

Bectnuk ['ocynapcrBenHoro ynusepcutera umenu Illakapuma roponga Cemerr Ne 2(82) 2018 153




12. PogHuk y r.bonbLlas 09.08.2017 15 He oGHapyxeHo He oGHapyxeHo

WNuka 11.10.2017 0 He oGHapyxeHo He obHapyxeHo
13. | PogHuk y n.CepebpsikoBa | 21.08.2017 10 He oGHapy»xeHo He oGHapyxeHo
13.10.2017 | OOGUNbHLIN pocT O6HapyxeHo 6 KOE/r He o6HapyxeHo
14. PogHuk y n.AHBapLeBo 12.06.2017 180 O6Hapy»xeHo He oGHapyxeHo
13.10.2017 120 O6Hapy»xeHo He oGHapyxeHo
15. PogHwuk B n.EreHanbynak 11.08.2017 10 OO6Hapy»xeHo OGHapy»xeHo
13.10.2017 99 OO6Hapy»xeHo OGHapy»xeHo

MccnepoeaHnsa nokasanu, YTO B JIETHMMA nepuon oTOopa 3HadeHne obliero MuKpoOHoro
yncna (OMY) noyutn Bo BCcex npobax Bogbl Uccnegyemblix poOgHUKOB Obiflo B npegernax HopMbl 3a
nckroYeHnemM pogHuka Axsapueso rae OMY coctaeuno 180 KOE/n npu Hopme 50 KOE/n.

O6wwe konumopdHble 6aktepumn (OKB) B neTHMn nepuog 661N 06HapyXeHbl B pOOHUKOBON
BOAE WUCTOMHMKOB AHBapueBo n EreHanbynak, a TepMoTonepaHTHble KonumopdHble Gaktepum
(TKB) 6 obHapy»keHbl B pogHMKoBOM Boge ErmHamnbynak.

B oceHHun nepuog otbopa Takke ObIno oTmeyeHo npesbiweHne OMY y poaHuka
AnsapueBo 120 KOE/n, 3atem Erengnbynak 99 KOE/n, a B pogHukoson Boge y n.CepebpsikoBa
Obln oTMedeH obunbHbIM pocT. OKE B oceHHMIA nepuog Obinn BbISIBIIEHbI B POAHWKOBOM BOAE
CepebpsikoBa, coctaeue 6 KOE/T.

3akntoyeHune

YCTaHOBIEHO, YTO NO CaHUTapPHO-MUKpobmonorniyecknm nokasatenam (Hannume OKB, OMY)
Boda He cootBeTcTBYeT TpeboBaHmam CaHlMuH 2.1.4.1175- 02 «l'vrneHuveckme TpeboBaHUA K
KayecTBYy BOAbl HELEeHTpann3oBaHHOro BogocHabxeHunst. CaHnTapHasa oxpaHa MCTOMHUKOBY B Tpex
ncrtouyHukax CepebpsikoBa, HAHBapueBo, EreHgmbynak, u HyxgawTca B AOMONHUTENbHbIX
MeponpuaTUAX No ee ob6e33apaKMBaHuIO.

N3 15 NCTOYHUKOB, B 9 HE MMEETCA KanTax, NN orpaxaeHun 4Yto aensetTca 6rnaronpusTHOM
cpegon pana  ux Ouonornmyeckor wn  BakTepuanbHOM kKOHTamumHaumn. OcCHOBHast 4acTb
NccneaoBaHHbIX POOHUKOB HaxoAUTCHA B YepTe MOCENKOB UM Ha UX OKpaumHax, YTo Takke BNnseT
Ha CTeneHb aHTPOMNOreHHoW Harpy3skun. PogHnkoBor Bogon nonb3dyeTcs okorno 1 % HaceneHus.

Heob6xoammo nHuummpoBaTtb paboTy no 6rnaroyCTponNCTBY POLHMKOB, MPOBOANUTL CaHUTaPHO-
NPOCBETUTENBLCKYID paboTy cpean MECTHOrO HaceneHust MO MX COXpaHeHut. POAHMKM MOXHO 1
HY)XHO MCMONb30BaTb B KayeCTBe arbTePHaTMBHbIX WCTOYHMKOB BOAOCHabXeHMs HaceneHus
nocne mnx 6naroyctponcrea.
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SANITARY-EPIDEMIOLOGICAL EVALUATION OF SPRINGS IN WEST KAZAKHSTAN
G. ldrissova, K. Akhmedenov, |. Sergeeva, A. Ahatov

The article presents the results of seasonal microbiological studies of 15 springs in the West
Kazakhstan and Atyrau oblasts located within the boundaries of Western Kazakhstan during the
summer-autumn period of 2017.

As a result of the microbiological study of spring waters from 15 sources in Western
Kazakhstan, the greatest inconsistency between the microbiological parameters of drinking water
quality in the autumn was found in three springs of Serebryakov, Yanvartsevo and Yegendibulak.

Out of 15 sources, in 9 there is no trapping, or fencing, which is one of the main factors of an
enabling environment for their biological and bacterial contamination. Most of the springs studied
are located within the boundaries of the settlements or on their outskirts, which also affects the
degree of their anthropogenic load, since the vicinity of spring tracts is usually actively used for
recreational purposes and household needs.

Key words: spring, bacterial study, environmental monitoring, damming

BATbIC KASAKCTAH OBJIbICbl B¥JIAKTAPbIH CAHUTAPJIbIK ANMMOEMUONOIUNAIDbIK
BAFAJIAY
I".3. Wagpucoea, K.M. AxveaeHos, N.B.CepreeBa, A.l'. AxaToB

Makanada 2017 XxbindbiH Xasfbl-Ky32i Ke3eHiHe Bbambic Ka3zakcmaHHbIH weKkapacbiHOa
opHanackaH bambic KazakcmaH xoHe Ambipay obrnbicmapbiHbiH 15 6ynafrbiHbiH MaycbiMObIK
MUKPOBUOIO2USIIbIK 3epmmeyrep Homuxesnepi KermipinaeH.

bambic KaszakcmaHHbiH 6ynakK cybiHbiH 15 ke30epiH Mukpobuonoausinbik 3epmmey
HemuxeciHOe MUKpobuonoausinbiKk Kepcemkiwumep 6olUbIiHWa aybl3 Cy carnacbiHbIH Ky32i ke3eHOe
€eH Kern colKec Kenmeyi ocbl yw 6ynakma, Cepebpsikos, 5SHeapuee xoHe EzeHdibynak,
aHblIKmarosbl.

bynak cybiHbiH 15 kesiHiH 9-0a Kanmax Hemece Kopwaynapbl xokK, 6yn onapoblH
buornoeausnblK XeHe bakmepusiblK KOHMaMuHayusicbl yWiH Kosialsibl OpmaHbiH Heaisal
gakmopnapObiH 6ipi 60sbIN Mmabbinadsi.

3epmmerneeH 6ynakmapObiH Heezi3ai berniei aybin weeiHde Hemece onapdbiH wemiHoe
OpHanackaH, byn coHOal-ak onapObiH aHmMpPorno2eHOIK KbICbIMbIHbIH OapexeciHe acep emedi,
elimkeHi bynak aymarbiHbIH MeHipeai e0emme pekpeauussibiK MaKkcammap XoHe wapyaulbiibiK-
mypMbICMbIK Kaxkemmirnikmepdi kKaHarammaHObIpy ywiH 6enceHdi natdanaHblnaosl.

TytiH ce3dep: bynarbl, bakmepusifibik 3epmmey, 3K0/102UsINbIK MOHUMOPUHE, Karnmax
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'Kasaxckuii Hay4HO-UccneaoBaTenbCKMIi MHCTUTYT NIECHONO XO3AICTBA 1 arponecomenuopaLmm, T.
LLly4ymHck

2TOMCKMIA roCyAapCTBEHHbIN YHUBEPCUTET, I. ToMck, Poccus

NOCEB CEMSIH COCHbl OEbIKHOBEHHOW C MPUMEHEHWEM CTUMYNATOPOB
B INnMP «EPTIC OPMAHbI»

AHHOmMauusi: 8 cmambe rnpedcmassieHbl pe3yfibmambl U3y4YeHUs KadYecmea CeMsH U
pocma 0OHOMIeMHUX cesiHUe8 cOoCHbl 0bbikHoseHHoU 6 [TIMNP «Epmic opmaHbl». BbiseneHo, ymo
MpUMeHeHUe CcmuMynsamopos npu npedrnocesHol obpabomke MONOXKUMENbLHO 6nusem Ha
8CcXoXecmb ceMsH, yeenuyugas ee Ha 12-45%. Bbicoma 00HOMIeMHUX CesTHUEes, 8bipallleHHbIX U3
ceMsiH ¢ npednocesHol obpabomkol cmumyrnssmopamu, uMmesnu ebicomy 605blWe KOHMPOIIbHbIX
obpasuyoe Ha 13,4 — 29,4%. Macca cesiHUes, ebipalleHHbIX U3 CeMsIH C 3amaqyusaHuemM 8 aymame
+ 7 muHeparnos u eymame Na Ha 35-53% 6binia 6oribwe Maccbl KOHMPOIrbHbIX cesHues. [nuHa
CMBOJIUKO8 U KOpHelU cesiHUes8 Ha 8cex eapuaHmax ofblma rokasana Jydwud pocm o
cpasHeHur ¢ KoHmponem. OnmumarbHbIMU cmumMynsmopamu 051 CeMSIH COCHbl 0BbIKHO8EHHOU
u3 lNasnodapckozo peauoHa sensomcs 2ymam+7 MuHeparnos u 2ymam Na.

Knroyeebie crioea: cmumynsmop, npedrocesHas obpabomka, COCHa OBbLIKHOBEHHas,
8cxoxecmb

BBepeHue. AkTyanbHon npobnemMos B HacToslee BpeMs SBASIETCA  NOJfydeHune
AOCTaTOMHOro Konuyectsa CTaHAApTHOrO NOCagoYHOro maTepuarnia OCHOBHbIX JlecoobpasytoLmx
Nopo4 [Ans  NecoKynbTypHbIX paboT. Hwuskoe kavyecTBO cemsH, UX cnabasi BCXOXeCTb,
NOBPEeX4aeMOCTb CEsHLEB BpeauTensammn n 6one3HssMn B HEKOTOPbIX PErMoHax CHMKaEeT BbIXO[,
nocagovyHoro matepuana Cc egvHuubl nnowagu. PelwweHnem paHHOro Bomnpoca MOXeT ObiTb
yBEeIM4YeHe BCXOXECTN CEMSIH MPU NOCEBE UX B NIECHbIX MUTOMHUKAX C MOMOLLbIO NPeAnOCEBHOWN
06paboTkM CeMsIH CTUMYNATOPaMMU.

B HacTosilee Bpemsas  WMPOKO  npegnaraeTca  NpuUMeHeHWe  GakTepuanbHbiX U
poCTOCTUMYNMpYOWMX BuonpenapaToB ANs O340POBMEHNS NOYBEHHOrO BuoLeHo3a, ynyylleHns
a30THO-(POCAOPHOro NUTaHMST paCTEHUN N NOBbLILLIEHNST OOMEHHbIX npoueccos [5,7,8].

Ha ocHoBaHun npoBedeHHbIX uccnegoBaHuin B 2015-2017 r.r. B NECHbIX MUTOMHMKAX
AkmonuHckon, MaBnogapckon n Ceepo-KaszaxcTtaHckon obnacTen BbISBIEHO, YTO NpeanoceBHas
NOAroTOBKa CEMSH COCHbl OObIKHOBEHHOW BbINOSHAETCA TONbKO B BMAE 3amMayMBaHWUs CEMSH B
MapraHuesokucrnom kanum [1,3]. O6LiensBecTHO, 4YTO CeMeHa, npollegwmne npennoceBHyo
MOAroTOBKY, BBLIXOAAT W3 COCTOSIHUS MOKOSi M npopactakT, paBad 6onee OpyXHble U
MHOIOYMCMEHHbIE BCXOAbl MO CPaBHEHUIO C HEenoaroToBIieHHbIMM cemMeHamu. B npouecce
NnoaroToBkM CeMsiH akTusmampyetcs pabota pasHoobpasHbiX KaTanmu3atopoB — (epMeHTOB,
npoucxoant obpasoBaHne (UTOrOPMOHOB, YCKOPSETCHA Nepexos HepacTBOPUMLIX 3amnacHbIX
nuTaTenbHbIX BELECTB B AOCTYMHYO hopMy. Y CesiHLEB, BblpalLE€HHbIX N3 CEMSIH C NPeanoCceBHON
obpaboTkon, kopHeBas cuctema bonee passeTBneHHasa u Gonblias No 4Mcny KopHen. oatomy
npeHebperaTb NpeanoceBHOM 06paboTKOM CEMSH HENb3A.

Matepmnanbl un MeTtoabl. lccnegoBaHus nNpoBOAWUCE B JIECHOM  MUTOMHUKE
ocynapcTBEHHOrO NEeCcHOro npupogHoro pesepsata «EpTic opmaHbi» MaBnogapckon obnactu.
MpencraBneHbl pesynbTaTbl HAOMOAEHWI 3a BCXOXECTbH CEeMSIH M OOHONETHUMU CcesHLaMu
COCHbl 0OblkHOBeHHOM nocea 2017 roga. lNpegnoceBHas obpaboTka cemsaH 3aknyanacb B
3aMauMBaHUM UX B CTUMYyNsiTOpax: aKcTpacon, rymat Na, rymat+7 MWHepanoB, 3MWH 3JKCTpa,
LUMPKOH W akTtmBaTop nouBbl Opualpoy. CemeHa B MNOMOTHSHbIX MELLOYKAX 3amayvvMBanun B
eMKOCTSX C pacTBOPOM, BblAepXuBanNu onpeaeneHHoe Bpems U noacywwusanu. [loces
OCYLLECTBIIANCA BPYYHYO NO MOCEBHOW feHTe wupuHon 1,5 M no 6-pagHon cxeme.
MpOTAXKEHHOCTb KaXQoro onbiTa CoCTaBnsana 2 M ¢ ABYyMS MOBTOPHOCTAMU. KOHTponem cryxun
noceB HeOOBPaBbOTaHHbLIX CTUMYMNATOPAMU CEMSIH.

B naGopaTopHbiIX YCNOBUSX WM3y4Yanocb KayecTBO CEMSIH: 3Heprus npopacTaHus
onpegensanacb Ha 7 OeHb HabnogeHUn, BCXOXeCTb — Ha 15 geHb. [aHHbIN OnbIT NPOBOAUIICA B
cootBetcTBuMM ¢ NOCT 13056.6-97 [2]. OnuHa NpopoCTKOB onpegensnacb nyTeM 3aMepoB MX
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NIMHENKOW C TOMHOCTLI0 A0 1 MM. NoneBble nccnegoBaHNsa NPOBOAUIINCE COMNACHO METOANYECKUM
ykasaHuam [4,6]. BeicoTa pacTymx OQHOMETHMX CEeAHLEB M3Mepsnach NMHENKON. Y BbIKOMaHHbIX
cesHUEB HaZ3eMHada YyacTb oTAensanacb OT MOA3EMHON W Kaxaasa 4yacTb uamMepsinacb NMUHEenKon u
B3BelUMBanacb Ha Becax. [MonyyeHHble gaHHble obpabaTtbiBanMcb MeTogamMu MaTtemaTuyecKomn
CTaTUCTUKMW.

PesynbTatbl uccnepoBaHMn. B naGopaTopHbix — ycrnoBusix  ObIno  NpoBeAeHO
npopawmnBaHme CemsiH COCHbl OObIKHOBEHHOW C LEeNblo OnpeaeneHnst 3Heprum npopactaHus u
BcxoxecTu (Tabn. 1).

Tabnuua 1 — JlabopaTopHas BCXOXECTb CEMSIH COCHbI 0ObIKHOBEHHOW, cobpaHHbIx B T1MP
«EpTic opmaHbI»

Hata HabnogeHunn
19. | 21. | 23. | 26. | 31. %
HanmeHoBaHue Bpewms KoHLeHTpaLws 05 05 05 05 05 BEXONKE
CTUMYIATOpPAa 3amMavynBaHuA Yucno BCXO40B Mo AHAM cTU
HabnoaeHun
3 5 7 10 | 15
KoHTponb 3 18 |24 |28 |52 |520
OKcTpacon 5MUH 1,0mn./10n 5 22 |24 |33 |54 |54,0
OKcTpacon 5MUH 0,5mn./10n 2 25 |28 |44 |66 | 66,0
OKcTpacon onp. 0,5mn/10n 1 12 |17 |38 |59 |59,0
N'ymat Na 24 0,5mn /10n 9 30 |33 |39 |71 |710
l'ymat+7mMuHepanos | 24 0,5mn. /1n 1 32 38 |55 [90 | 90,0
AnuH 3KcTpa 24 0,5mn. /1n 3 15 |19 |26 |42 |42,0
LnpkoH 24 0,5mn. /2n 5 19 |26 |31 |86 | 86,0
'ymat+7mMuHepanos | onp. 0,5mn. /5n 0 17 22 |30 |61 |610
Opual poy onp. 0,1n/10n 1 12 |18 |30 |69 |69,0
'ymaT+7MuHepanoB | 24y 0,5mn. /1n 15 |38 |52 |54 |68 |68,0
'ymaT+7MuHepanoBs | 24y 1rp /1n 9 31 |45 |63 |69 |690
'ymaT Na 244 0,5mn /10n 10 |28 |38 |40 |48 |48,0

Bbicokyto nabopaTopHylo BCXOXECTb MMenn obpasubl CEMSIH, 3aMOYeHHble B rymate + 7
MuHepanoB u uupkoHe (0,5 mn/1n) B TeyeHne 2 yacoB (cooTtBetctBeHHO 90,0 n 86,0%).
BcxoecTb HWXKe KOHTPOSbHOM UMENn ceMeHa, 3aMOYeHHble anuHe — akcTpa (42,0%) u rymarte
HaTpus (48,0%) B TeueHune 24 yacos. CemeHa, OTCTalOLWME OT KOHTPOSbHbBIX 06pa3L0B MO AHEPrUM
npopactaHusa (onpbickuBaHve Opualpoy m rymatom + 7 MWHepanoB), NpPeBbIlWanyM MX Mo
nabopartopHon BcxoxecTtu B 1,2-1,3 pasa.

Bbin npov3BegeH 3amep OfVHbI NPOPOCTKOB CEMSAH MO BapuvaHTaM OnbITOB (Tabnuua 2).
[nvHa npopoCTKOB CEMSH, 3aMO4YEHHbIX B rymate + 7 MuHeparioB B TeyeHue 24 4yacos, Gbina
Hanbonblwen n coctaBuna B cpegHem 27,9 mm. Takke p[ocratodyHo ©Oonblium pasmepom
NPOPOCTKOB OTNMYANUCb CEMEHa, 3aMOYEHHbIe B rymate HaTpumn B TeveHune 2 4acoB (23,5 Mm).
BapuvaHTbl, 3aHMMaloLwme BegyLne mecta no nabopaTtopHon BCXoXecTu (rymat + 7 muHepanos (2
yaca) 1 LMPKOH), menu HebonbLUy ANMHY NPOPOCTKOB, HO BCE e NpeBblllatowme no pasmepam
KOHTPOMbHbIA BapuaHT (COOTBETCTBEHHO 14,4 1 12,2 mm).

4 mas 2017 r. 6601 NpoBeAeH NOCEB CEMSAH COCHbl ODbIKHOBEHHOW B JIECHOM MUTOMHUKE
MNP «EpTtic opmaHbl». Macca 1000 cemaH coctaBsuna 8,55 r, noatomy cornacHo pacdetam Ha 1
nor. M 6bIn10 BbicesiHO 355 cemsH.

OpHoneTHue cesiHubl COCHbl OOLIKHOBEHHOW OTNMYanucb AOCTaTOYMHO GONbLUON BbICOTOM —
oT 5,1 go 7,0 cm (Tabnuua 3). Hanbonbwmnm nokasaternb Obin y cesHUEB, BblpaleHHbIX U3 CEMSAH
npy 3amavmBaHun ux B rymate Na B TeyeHune 24 yacoB — 7,0 cM. Bce BapuaHThbl onbiTa Takke
npeBbIan KOHTPOSbHbLIN MOKa3aTenb, WUMEKLWMA HauMeHbllee 3HaveHue. Takke KpynHbIMU
pasmepamy OTNMYanucb BapuaHTbl C 3aMadnBaHMeM CeMsiH B rymaTe+7 muHepanoB (2 n 24 yaca),
B akcTpacone (5 MuH.) 1 npu nonuee Spualpoy.

Hanbonbluas npmkmBaeMocTb CesHUEB Habnoganack npn obpaboTke ceMsiH aNMHOM 3KCTpa
(99,9%), Takke npwkmBaemocTb 6onbwe 90% Obina Ha BapuaHTax C 3aMadvBaHUMEM CEMSH B
rymate Na (24 yaca), rymate +7 muHepanoB (2 n 24 yaca) u npu nonuee noysbl Opual poy.
MpwxMBaeMoCTb CeSAHLEB HWKE KOHTPOMbHOW Oblfia TOMbKO y 2 BapyaHTOB — 3aMaynBaHue B
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akcTpacone (5 MWHYT) M nonue akcTpaconom. CpegHas MpPUKMBAEMOCTb OMbITHbIX BapuaHTOB
coctasuna 81,1%.

Tabnuua 2 — [InMHa NpopoCTKOB CEMSH COCHbI 0OLIKHOBEHHOM Ha 15- AeHb HabnaeHun

HavnmeHoBaHue Bpems K Jlabop. BCcxo- OnuHa npopocTka, MM

cTumynaTopa 3amMaymBaHus OHLEHTpaunA xecTtb, % X+m V, %
KoHTponb 52 9,5+1,2 87,4
SkcTpacon 5MuH 1,0mn./10n 54 7,7£1,0 91,3
SkcTpacon 5MuH 0,5mMn./10n 66 16,8+1,7 83,5
OkcTpacon onp. 0,5mMn/10n 59 8,3+0,9 85,7
lN'ymat Na 24 0,5mn /10n 71 23,5%£1,9 57,1
N'ymat+7MuHepanos 24 0,5mn. /1n 90 14,4+1,4 92,9
3OnuH 3KcTpa 24 0,5mn. /1n 42 12,9+1,9 94,6
LinpkoH 24 0,5mn. /2n 86 12,2+1,4 110,5
'ymaT+7MuHepanos onp. 0,5mn. /5n 61 10,4+1,3 94,9
Opwalpoy onp. 0,10/10n 69 7,120,8 91,4
N'ymaT+7MuHepanos 24y 0,5mn. /1n 68 27,9+2,6 75,4
N'ymaT+7MuHepanos 24y 1rp /1n 69 18,6+2,2 99,9
lN'ymaT Na 24y 0,5mMn /10n 48 15,0+1,7 79,0

Ta6nmu,a 3 — BbicoTtamn NPpMXnBaemMoCTb OAHONETHNX CeAHLEB COCHbI 0ObIKHOBEHHOM

CrimynsTop Bpewms [Hosa BeicoTa Yucno Ha Mpwxu- .
BLIEPHKA BHECEHNS | cnennee X2m |V, % | 6 1 nor.m BaemocTb, %
OkcTpacon 5 MUH 100mn/10n 5,8+0,2 200 | 1,1 162,7 45,2
OkcTpacon 5MUH 50mn/10n 6,5+0,2 21,1 | 1.3 316,0 87,8
OkcTpacon nonve 50mn/10n 5,3+0,3 40,6 | 1,9 155.,8 43,3
lNymat Na 2 vaca 0,5mn./10n 6,2+0,2 26,6 | 1,7 280,3 77,9
F'ymat +7 2 vaca 0,5r/1n 6,410,2 248 | 1,6 326,5 90,7
3OnuH akcTpa 2 vaca 50mn/1n 5,7+0,3 30,3 | 1,7 359,5 99,9
LinpkoH 2 vaca 0,5Mn./2n 5,5+0,3 344 | 19 298,7 83,0
l'ymart +7 nonus 0,5r/5n 5,6+0,2 23,7 | 1.3 320,5 89,0
Opwuga Npoy nonus 1n/10n 6,4+0,3 296 | 1,8 336,3 93,4
lymart +7 24 yac 0,5r/1n 6,6+0,2 22,0 | 14 326,8 90,8
l'ymat +7 24 yac 1r/1n 6,2+0,2 191 | 11 294.0 81,7
lNymat Na 24vaca 0,5mn./10n 7,0+0,2 209 | 14 327,3 90,9
KoHTponb - - 5,1+0,2 25,7 | 1,5 236,0 65,6

M3 Tabnuubl 4 BuOHO, 4YTO HabntogaeTcs onpedeneHHoe MONOXUTENbHOE BNUSHUE
npeanoceBHon 06paboTkM CeMsAH COCHbl OOLIKHOBEHHOW Ha OanbHEWLWWUA POCT pPacTEeHUn npu
nonuvee No4Bbl M 3aMayMBaHUKN CeMsIH B rymaTte+7 MuHepanoB u rymate Na. Kpome Toro, anvHa
CTBOJZIMKOB W KOPHEN CesiHUEB Ha BCEX BapuaHTax oOnbiTa MpeBblllana pPOCT KOHTPOJSIbHbIX
pacteHn. KoadbduumeHT Bapvauun AnNuHbl CTBOMMKA WM3MEHSNCHA Ha cpeaHem ypoBHe (9,4-
16,2%), onMHa KOpHA BapbMpoBana Ha CpeaHeM 1 NoBbILLEeHHOM ypoBHe (11,5-26,1%).

CpefHaa macca CTBOMMKOB U KOPHEWN OOHONMETHUX CesHLEB NpmBeaeHa B Tabnuvue 5.

Macca cesiHUEeB, BblpalleHHbIX U3 CEMSIH C 3aMadnBaHuem B rymaTte obomx BuaoB Ha 35-53%
npesbillana Maccy KOHTPOMbHbIX cesHueB. B cpegHem, macca cTBONMKOB uameHsnacb ot 0,28
(koHTponb) go 0,43 r (3amaumBaHme B rymaTte+7 muHepanoB). CpeaHsis Macca KOpHEn cocTtaBumna
0,05-0,09 r. lMpuyem, y KOHTPOSIbHbIX CEsHUEB C HebonblOoW ANWMHOM KOopHen, Habnwoganca
HanbonbLUM KX BEC.
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Tabnuuya 4 — [nuHa Hag3emMHOW M MOA3EMHOW YacTU OAHOMETHUX CEeSHLEB COCHbI

OObIKHOBEHHOW

Bpewms Hoza Anvra, cu
CTtumynsaTop SKCMOBNLIM BHECEHVS CTBONKKA KOpHSA

X+m V, % X+m V, %
OKcTpacon 5 MWH 100mn/10n 6,51£0,3 14,6 18,3+1,0 18,4
OKcTpacon SMUH. 50mn/10n 7,2+0,2 9,4 20,1+0,9 15,3
OkcTpacon nonue 50mn/10n 7,8%0,2 10,0 18,7+0,7 13,4
lNymat Na 2 vyaca 0,5Mn./10n 8,0+0,3 11,8 19,6+0,7 11,5
lymart +7 2 yaca 0,5r/1n 8,1+0,2 10,8 19,2+0,7 12,0
OnuH 3KCTpa 2 yaca 50mn/1n 7,3+0,3 16,7 16,5+0,9 17,4
LinpkoH 2 vyaca 0,5mn./2n 6,8+0,2 11,9 17,9+1,0 18,5
lymart +7 nonue 0,5r/5n 7,910,2 9,8 18,7+0,9 15,9
Opwug Npoy nonus 1n/10n 8,0+0,3 13,6 19,5+0,9 15,9
M'ymart +7 24 yaca 0,5r/1n 7,9+0,3 11,9 17,9+1,4 26,1
M'ymart +7 24 yaca 1r/1n 8,2+0,2 9,2 16,9+0,8 14,9
lN'ymat Na 244aca 0,5mn./10n 7,7+£0,2 11,9 17,7+0,6 10,9
KoHTponb 5,4+0,2 16,2 10,6+0,6 17,8

Tabnuua 5 — CpeaHsis macca

OObIKHOBEHHOW

Haa3eMHOWM N NOA3EMHOM YaCcTU OAHONETHUX CEAHLEB COCHbI

Macca, r
Bpems [o3a
Ctumynsarop SKCMO3MLMM BHECEHUS CTBOJMKA KOPHs1

X£m V, % X£m V, %
OKcTpacon 5 MVH 100mn/10n 0,30+0,03 27,2 0,05+0,01 49,6
OKcTpacon S5MUH. 50mn/10n 0,30+0,02 22,2 0,06+0,01 39,7
OKcTpacon nonue 50mn/10n 0,33+0,03 24,9 0,08+0,01 30,1
'ymaT Na 2 vaca 0,5mn./10n 0,36+0,03 29,9 0,07+0,01 39,9
l'ymaTt +7 2 vyaca 0,5r/1n 0,35+0,03 27,8 0,05+0,01 29,8
OnNKH aKcTpa 2 Yaca 50mn/1n 0,33+0,04 41,8 0,07+0,01 57,3
LinpkoH 2 Yaca 0,5vmn./2n 0,30+0,02 22,2 0,06%0,01 28,3
'ymaTt +7 nonve 0,5r/5n 0,38+0,03 24,2 0,07+0,01 44,3
Opug Npoy nonve 1n/10n 0,39+0,04 33,0 0,06%0,01 43,0
'ymaTt +7 24 yaca 0,5r/1n 0,38+0,04 32,3 0,07+0,01 42,1
'ymaTt +7 24 vaca 1r/1n 0,43+0,04 31,1 0,08+0,01 29,5
'ymaT Na 244aca 0,5mn./10n 0,35+0,03 27,8 0,07+0,01 33,0
KoHTponb 0,28+0,03 32,1 0,09+0,01 45,6

3akntoyeHune. PaHroBbli aHanu3 nokasan, 4YTo N0 BCEM W3YYEHHbIM MpU3HaKam

nuaupyoLLee NonoXeHne 3aHMMaeT 3aMmavymBaHe CEMSH B rymaTe + 7 MUHeparnoB B TeYeHue 2 u
24 vacos, rymate Na B TeyeHue 2 4acoB, a Takke MOMvB NOYBblI aKTMBATOPOM No4Bbl Apual poy.
MpoBeaeHne npeanoceBHoOn 06paboTkn CEMSAH AHHLIMWU CTUMYNATOPAMM NO3BOSNUT YBEMNYUTL UX
BCXOXECTb, a Yy CesHLEB, BblpalLEeHHbIX N3 3TUX CEMSIH — NOBLICUTb MPWXMBAEMOCTb U POCT.
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«EPTIC OPMAHbI» M¥TN-AE KaaIMI' KAPAFAU T¥KbIMOAPbIH
bIHTANNAHABIPFbIWTAPObI KONOAHA OTbIPbIN CEBY
C.A. KabaHosa, M.A. laH4yeHko, N.C. Koderapos, A.H. KabaHoB

Makanada «Epmic opmaHbly MY¥TT1-Oe keldimai Kaparal myKbiMOapbiHbIH canachkiH XoHe
GipXKbINObIK cernne KewemmepiHiH eciMiH 3epmmey Hoemuxernepi kenmipineeH. Ceby andbiHOa
eHOeyze apHarnfaH biHManaHobipreiWmapobl KorndaHy myKbiMObIPObIH WbIFbIMbIHA XaKCbl 9CED
emedi, on 12-45%-ra xofapbinaliobl. blHmanadsipreiwumapmeH ceby andbiHOa eHdenzeH
mykbimMOapOaH ecipinzeH bipxbindbik cenne kewemmepdiH buikmiai bakbinay yneinepiHeH 13,4 -
29,4%-ra 6uik 60ondbl. ['ymam+7 muHepandap xoHe Na aymambiHOa cynaHraH mykbiMOapdaH
ecipineeH cenne kewemmepdiH Mmaccach! 6akbinay cenrne KewemmepiHiH MaccacbiHaH 35-53%-ra
apmbiK 60510b1. Cenne kewemmeplid cabafbl MeH mambipriapbiHbiH Y3bIHObIFbI MoXipUbeHiH
bapribiK HyckanapbiHOa 6akbinay ecimOikmepiHiH ecimiHeH apmbik 6ondbl. ['ymam+7 muHepandap
xoHe eymam Na [lasenodap almarbiHbiH kodiMai Kapafali mykbiMOapbl YWiH OHMausbl
bIHManaHoObIprbimap 60sibin mabbiias!.

Tytin ce30ep: cmumynssmopnapokl, e2y andbiHOarbl 6HOey, kadimai Kaparal, eHaiwmiai

SOWING SEEDS OF PINE ORDINARY WITH APPLICATION OF STIMULATORS IN SFNR
«ERTIS ORMANA>»
S. Kabanova, M. Danchenko, I. Kochegarov, A. Kabanov

The article presents the results of studying the quality of seeds and the growth of annual pine
seedlings in the «Ertys Ormany» SFNR. The use of stimulants for presowing treatment has a good
effect on the germination of seeds. It increases by 12-45%. The height of the experimental one-
year seedlings had a height greater than the control samples by 13.4-29.4%. The height of the
experimental one-year seedlings had a height greater than the control samples by 13.4-29.4%.
The mass of seedlings grown from seeds with soaking in the humate + 7 minerals and Na humate
was 35-53% higher than the control seedlings. The length of the trunks and roots of the seedlings
exceeded the growth of the control plants in all variants of the experiment. Optimum stimulants for
seeds of Pinus sylvestris from Pavlodar region are humate + 7 minerals, humate Na.

Key words: stimulant, pre-treatment, Scots pine, germination
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C.A. KabaHoBa, A.H. KabaHoB, B.A. Bopuos, U.C. Koyerapos
Kasaxckui Hay4Ho-uccnegoBaTenbCKni MHCTUTYT JIECHOMO X035MCTBa U arporiecomennopaumu, r.
LLyynHck

NMPUMEHEHME BUOT'YMYCA U ABCOPBEHTA NMPU CO3OAHUN NECHbIX KYNbTYP B
3EJIEHON 30HE I'. ACTAHbI

AHHOTaUMA: B CTaTbe NpUBEAEHbl pe3ynbTaTbl UCCEAOBaHUM MPUXMBAEMOCTM U pocTa
NeCHbIX KynbTyp Bsi3a MPU3EMUCTOr0 U COCHbl OBObIKHOBEHHOW, BbLIC2XEHHbIX C MPUMEHEHNEM
ouorymyca n abcopbeHTa. aKCnepuMeHTanbHO AOKa3aHo, YTO BMOrymMyc NonOXUTENbHO BNNSET Ha
POCT BSi3a MPU3EMMUCTOrO. BbICOTA BA3a Ha OMbITHbIX y4acTkax C BHECEHMEM BMOrymyca Ha BTOPOW
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rog, npomspacTaHus npesblllana BbICOTY KOHTPOSbHbIX pacteHnin, a B 2017 rogy 6oina B 1,2 pasa
Gonblle. Npu onpegeneHun MNpwKMBaeMOCTU PacCTEHUA HE NPOCMEXMBAETCA SIBHOTO BIMSHUSA
yaobpeHus Ha [aHHbIM Npu3Hak. BHeceHne abcopbeHTa CyLleCTBEHHO He BO34eWCTByeT Ha
NPWXUBAEMOCTb COCHbI OBLIKHOBEHHOW. COCHA OBbIKHOBEHHAS! HA OMbITHBIX Y4acTKax C BHECEHNEM
abcopbeHTa oTCTaBana B POCTE OT KOHTPOSIbHbIX PaCTEHWA Ha NEpBOM W BTOPOM roay
npouspactaHus. B 2017 rogy no GuomeTpruyeckum nokasaTtensiM BUOHO MONOXWUTENbHOE BANAHNE
abcopbeHTa Ha BbICOTY M MPUPOCT COCHbI OOBbIKHOBEHHOW.
Knroyeebie criosa: buocymyc, abcopbeHm, ebicoma, rpuxueaeMocms, JIECHbIE KyIbmyphbl

BBeneHue. O3eneHeHve ropodoB M APYrMX HacerieHHbIX NMYHKTOB SABMAETCH BaXHbIM U
3ahbpeKkTUBHBIM CPEACTBOM 3KOMOrMYEcKoM 3alumTbl HaceneHus. B HacTosiee Bpemsi BOKpPYr
ropodoB CO34alTCHA 3efeHble 30Hbl, BbINOMHSAKLWNE CaHUTAPHO-TUTMEHNYeCcKMe U 3alMTHble
yHKUMK, ABNSAKOWMECA MeCTaMu pekpeauuun, CMsArdarolmne KrnmMaTudeckme YCroBusi ropoaoB.
NckyccTBEHHbIE HacaXAeHUs 3alMuwaroT ropoda OT MblK, ra3oB, pagvaumu, UMEKT BETPO- U
WYMO3aLlWMTHble (YyHKUMK. BnusawT Ha Mukpoknumart ropodoB, obecrneumBaloT KOMOpPTHbIE
YCNOBUSI BHELLHEW cpedbl ANs CyLWeCcTBOBaHMA HaceneHus. Kpome Toro, 3erieHble HacaXaeHus
HECyT 3CTETUYECKYI0 Harpysky, 6rnaronpusiTHo BO34eNCTBYS Ha LEHTparnbHYt0 HEPBHYIO CUCTEMY
yenoeeka [1-6].

3eneHylo 30HY BOKpyr r. AcTaHbl Havanu cosgaBatb ¢ 1997 roga v 3T paboTbl
npoaoskatTcs Ao Hactosiwero BpemeHn. CoemecTtHo ¢ TOO «AcTaHa opMaHbl» Kasaxckuin HAU
NecHoro Xxo3sincTBa W arporiecoMenuopauun npoBOAUT WUCCNEAOBaHUSE B UCKYCCTBEHHbIX
HacageHUsaX 3eneHoro nosica ¢ LUenbio Hay4yHoro obecneyeHnss Npy BbipaliMBaHUM YCTOMYUBBIX,
JONroBeYHbIX, pekpeaunoHHbix necoB. B nepuoa ¢ 2010 no 2017 roabl Obin npoBedeH psa
Hay4HbIX OMbITOB: BbINOSIHEHA Nepecagka 8-neTHUX OepeBbeB COCHbl OOLIKHOBEHHOW M Gepesbl
MOBUCMOW M3 KYyNUC B MEXKYSIMCHble MNPOCTPAHCTBA; BBEAEHbl B feCHble KynbTypbl XBOWHbIE
WHTPOAYUEHTbl (pasnuyHble BuAbl €nn, NUCTBEHHMUA cubupckas, nuxta cubupckas u
banb3amnyeckas) n gp. [7,8].

MeTtoguka n martepuanbl uccrnegoBaHui. 3anoXeH OnbIT MO BHECeHuto 6uorymyca wu
abcopbeHTa MN3B[ B NnoyBy nocrne BeceHHen nocagku pacteHni B TOO «AcTtaHa opmaHbi» B 2015
rogy. buorymyc pactutenbHoOro npomMcxoXgeHusi Npou3BOAMTCA B MECTHbIX yCroBusax Ha 6ase
nepepaboTkn NUCTbEB XNOMNYaTHMKA B BbICOKOKOHLIEHTPMPOBAHHOE yooOpeHne, npumMeHsiemoe Ha
OObIYHbIX M 3aconeHHbIX noyBax KasaxcraHa M nokasaBlwee Ha WCMbITAHUSX OTMNYHbIE
pe3ynbtaTtbl. OH aBnseTca Mukpobuonornyecknm yaobpeHmem, cogepXut 6onbLioe KOnm4ecTBo
hbepMEHTOB, BUTAMWUHOB, MOYBEHHbIX AHTUOMOTMKOB, TOPMOHOB pOCTa pacTeHMh W Opyrux
Oronornyeckn akTmBHbIX BewecTB. [oaToMy 1 T Buorymyca 3ameHsieT 20 T HaBo3a MM NEPErHos.
He cogepXut cemsiH COpHSKOB, He wumeeT 3anaxa. [lpumeHsemoe ypnobpeHne — 6Guorymyc
BbinyckaeTcs B KaszaxcTtaHe u 3akynanochb B r. LLbiIMkeHTe.

AGcopbeHTbl ABNAIOTCA cpeacTBaMu ONs  yAepXaHus Brarm B NovBe B Buae rens,
crnocobHoro oTtaaBaTb Bnary KOpHAM pacteHun. AbGcopbeHT npenctaBnsetr cobon rpaHynbl
nonuMMmepa, KOTopble MpyM 3amMayvvMBaHuUM BOAOW pasbyxalT M OoXoasaT [0 reneobpasHoro
cocTtosHuA. Mpn atom abcopbeHT cnocobeH BNUTbIBAThL Briary npu nonvee, OT JOXASA U gaxe
yTPeHHo pocy. lNMpu BHeceHUn abcopbeHTa B KOPHEBYIO 30HY pacTeHun abcopBGEeHT MOCTOSIHHO
nuTaeT pacTeHne BOOOW B HYXHbIX KonuyectBax. PacTeHne He nony4aeTt ctpecca OT M3MEHEHUS
BNa)XHOCTU No4Bbl. 1 rpamm abcopbeHTa BnnTbiBaeT 4o 300 mn BoAbI, NONHOCTLIO Be3onaceH Ans
pacTeHu 1 Yyenoseka. He TepseT cBoMx CBOMCTB B NoyBe Ao 5 net. AbcopbeHT paboTaeT u nocne
3amMep3aHns 1 NOSIHOrO BbICYLUMBAHUSA, HE Tepsas cBomMx cBoncTB. AGcopGeHT MNI3B[ nonyyeH us r.
KypuaToBa (KazaxctaH), rge ero Bbinyckaet AO «[llapk saepHbIX TEXHONOrMN».

Buorymyc BHocuncs B kBaptane Ne 26 B nocagkm Bsi3a NpuM3eMmcToro, abcopbeHT — B
kBapTane Ne 33 B nocagkuM COCHbl OObIKHOBEHHOW. ViccneaoBaHmst MpOBOAMINCL HA MOCTOSIHHBIX
NpoOHbIX Mnowagax, Ha KOTOpPbIX €XErogHo Oonpeaensanocb YWUCNO JKMBbLIX, MNOrMoWNX U
COMHUTEIbHbBIX pacTeHW. BbicoTa pacTeHnin namepsanacb MEPHOW NMMHENKOW C TOYHOCTbIO A0 1
CM. BCe HabnoaeHnsa NpoBOoANNINUCL B COOTBETCTBUM C 00LLENpUHATBIMM MeToamkamu [9,10].

Pesynbtatbl mccnepgoBaHun. OceHbto 2015 roga Obiiv npoBeaeHbl HabnogeHws 3a
POCTOM pacTEeHUIN Ha OMNbITHLIX y4acTKax u KoHTpone (Tabn. 1).
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Tabnuua 1 — buomeTpuyeckme nokasatenn pacTeHUA Ha OMbITHbLIX y4acTKax C BHECEHWEM
Buorymyca n abcopberta (2015 )

Mopoaa BapuaHTbl BbicoTa, cm
onbiTa X+m V, % 6
B3 npnszemMuncThIn Buorymyc 62,1+1,3 36,7 22,8
KoHTponb 62,9129 31,5 19,8
CocHa 0oObIkKHOBEHHas ABCcopbeHT 5,4+0,2 47,9 2,6
KoHTponb 6,6+0,6 47,6 3,1

AHanusnpysa matepmansl Tabnuupbl, MOXHO ckasaTb, YTO BHeceHue Buorymyca He okasarno
MONOXWTENbHOIO BNNSHMSA Ha POCT OAHONETHEro BA3a npm3emucToro, a abcopbeHTa — Ha COCHY
0ob6bikHOBeHHYl0. CregyeT OTMETUTb, 4YTO Ha BCEX KOHTPOMbHbIX W OMbITHbIX BapuaHTax
Habnoganacb 6onbllas M3MEHYMBOCTb Nokasartenen, koadduumeHT Bapuaumm konebancs ot
31,5 00 47,9%.

MpmxnBaemocTb Bsi3a NPU3EMUCTOrO B BapuaHTe C BHeceHmem Guorymyca B 2015 rogy
Obina Bbile, YeM MPUKUBAEMOCTb KOHTPOSbHbIX pacTeHuin (cootBeTcTBeHHO 86,4 n 78,3%).
MpwxnBaemMocTb COCHbl OOLIKHOBEHHON Ha BapuaHTe C BHeceHnem abcopbeHTa npakTuyeckn He
oTnun4yanack oT koHTpons (puc. 1).

i

100 -
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60 - }
20 - X
0
Buorymyc | KoHtponb | Apcop6ent| KoHTponb
BA3 nepuctonuctHbiii | CocHa 06bIKHOBEHHasn

& BbicoTa, cm

PucyHok 1 — BbicoTa 1 NpUMKMBAEMOCTb KySibTyp Ha OMbITHbLIX y4acTKax Cc BHeceHneM brorymyca
n abcopbeHTa

NMocne opgHoneTHero wucnblTaHns 6uorymyca u abcopbeHTa BbISIBIEHO, 4YTO UMmeeTcH
He3HaunTeNlbHOE MONOXUTENbHOE BINUAHWE BHECEHUA Ouorymyca Ha nNpwXnMBaeMoCTb BsA3a
NPU3eMnUCTOro, MNpuM mnocagke COCHbl OOLIKHOBEHHOM C [OobaBneHnem abcopbeHTa B MOYBY
OTMEYEHO Aaxe HEKOTOPOE CHUXKEHME BbICOTbI MO CPABHEHWUIO C KOHTPOSIEM.

B 2016 n 2017 rogax HabnwgeHUa 3a poCcTOM U MPMXKUBAEMOCTb FECHbIX KynbTyp 6binu
npoaorkeHsl. B Tabnuue 2 npuBeaeHa guHamMuKa NpuXXMBaeMOoCTM pacTeHUI, U3 KOTOPOW BUAHO,
YTO AaHHbIN NOKa3aTesnb Yy OMbITHbIX PACTEHWA BA3a NPU3EMUCTOr0 HE3HAYUTENbHO NPEBbILIAN
KOHTPOSbHbIN BapuaHT No AByM rogam HabniogeHun. Ha gensiHkax ¢ BHeCEeHHbIM abcopbeHTom
NPWXNBAEMOCTb COCHbl OOBLIKHOBEHHOW Oblna He3HauYNTENbHO BbilWe, YemM Ha KoHTpone. Ho
cnegyeTt OTMETUTb, YTO B TeYeHue 2 NneT udyvyaeMbll NPU3HaK He M3MEHWUSICS, a Ha KOHTpone
NPWXMBAEMOCTb pacTeHMIN CHM3unacb Ha 4%.

Tabnuua 2 — [MpwKMBaeMoOCTb NECHbIX KynbTyp Ha OMbITHbIX Yy4YacTKax C BHECEHUEM
BGuorymyca n abcopbeHra (kB.26, 33)

lNopopa BapuaHTbl onbiTa MpwknBaeMocTb, %

poA P 2016 2017

B3 npusemucTbin Buorymyc 95,4 95,4
KoHTponb 93,9 93,7

CocHa 0b6bIKHOBEHHas AbcopbeHT 88,5 88,5
KoHTponb 91,1 87,1

Ha pucyHke 2 npuBegeHa [AvMHaMvKka poOCTa OMbITHbIX UM KOHTPOSbHBLIX PacTEHUA Mo
BapvaHTam onbiTa. BbicoTa Bf3a Npu3eMUCTOro Ha OMbITHbLIX y4acTkax C BHeCeHnem Guorymyca Ha
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BTOpPOW rof npoudpactaHus npeBblllana BbICOTY KOHTPOSbHbIX pacTeHui, a B 2017 rogy Obina B
1,2 pasa Gonblue, YeM Yy KOHTPOSbHbIX pacTeHun. BbicoTa Bsi3a MpM3EMUCTONO C BHECEHUEM
6uorymyca B 2017 roay coctasuna 237,4 cm 1 201,7CM — Ha KOHTPOSIbHOM y4acTKe.

250 -
200 -
150 -
02015r
100 -
22016
%0 7 201
LY 7r
0
Buorymyc | KoHtponb | A6cop6eHT| KoHTponb
Bfi3 NPU3EeMUCTbIN CcOCHa 06bIKHOBEHHas

PucyHok 2 — [lnHamMuKa BbICOTbI paCTEHUIN Ha OMbITHLIX y4acTkax ¢ BHeceHneM buorymyca
n abcopbeHTa

CocHa 0ObIKHOBEHHAasi Ha OMbITHLIX y4acTKax ¢ BHeceHnem abcopbeHTa oTcTaBana B pocte
OT KOHTPOSbHbLIX pPacTEHMA Ha NepBOM WM BTOPOM rogy npowuspactanuda (2015 m 2016 r.r.). Ho
cnegyet OTMETUTb, 4YTO BereTauuoHHble MepuUodbl YKas3aHHbIX JET OoTnuMyanucb 6onblunMm
KONMUYEeCTBOM OCafKOB, YTO, BO3MOXHO, MOBMANAMNO HA OTCYTCTBUE MOMOXUTESbHBIX pPe3ynbTaToB
BO3aencTBua abcopbeHTa Ha pPOCT U NPUXKMBAEMOCTb COCHbl 0bblkHOBeHHOW. B 2017 rogy no
GruomeTpuyeckumM nokasaTtensm BUOHO BrnvsHWME abcopbGeHTa Ha BbICOTY W NPUPOCT COCHBbI
OObLIKHOBEHHOW, 3TK nokasatenu coctaBunm — 44,7 n 24,5 cMm CooTBETCTBEHHO. Ha KOHTPOSIbHOM
y4yacTke BbicoTa Obina Hwke — 36,4 cMm, Tak e Kak n npupoct — 20,6 cMm. MOXXHO KOHCTaTUpoBaThb,
4YTO BeretTaumoHHbi nepmog 2017 rog Gbin GnaronpusaTHLIM Afisl pocTa pacTeHu. Tak, cpeaHuni
NpUpPOCT COCHbl 06bIkHOBEHHOM B 2016 rogy coctasun 10,1 cm, Ha crnegyowmn rog — 22,8 cm.

KoachcomumeHT Bapuauum ¢ yBenuyeHnem BO3pacTa JfecCHbIX KyfbTyp MOCTEMNEHHO
CHMXXaeTcsl, YTO rOBOPUT O BblpaBHMBAHUM NOKa3aTeren pocta pacTeHWNA.

3aknro4veHue. Ha ocHoBaHun 3-neTHMX HaONOOEHUN 3a POCTOM U COCTOSIHUEM FECHbIX
KynbTyp, BblpalleHHbIX C NpMMeHeHnem buorymyca n abcopbeHTta, akCnepMMmeHTanbHO AoKasaHo,
4TO BUOryMyC AOCTOBEPHO MOSIOXKMUTENBHO BAIMSIET Ha POCT BA3a npusemuctoro. Npu onpegeneHnn
NPXXMBAEMOCTN PaCTEHUIN HE NMPOCNEXMBAETCA ABHOMO BNUAHUSA yaobBpeHns Ha OaHHbIN NPU3HAaK.
BHeceHne abcopbeHTa CcyLleCTBEHHO He BO3OEWCTBYET Ha pPOCT U MPUXKMBAEMOCTb COCHDI
00blkHOBEHHOW. HO criegyeT ydecTb, YTO BeretauMoHHble Nepuoabl pocTa KynbTyp OTAMYanmnchb
OonblUMM KONMMYECTBOM OCaAKOB, YTO MOIMO HEraTMBHO MNOBNUATL Ha AencTBue abcopbeHTa.
MoaToMy wuccnepoBaHna NO  ONpedeneHuto  BAWSHUSA  OaHHOro  BelwlectBa Heobxooumo
NPOOOIKNUT.
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ACTAHA K. XXACbIJ1 AMMAFbIHOA OPMAH EKNENEPIH K¥PY KE3IHAE
BUOKAPALUIPIHOIHI )KOHE ABCOPBEHTTI KONOAHY
C.A. KabaHoBa, A.H. KabaHos, B.A. bopuos, N.C. Kouerapos

Makanada xamaraH weaipwiH xoHe Kkodimei Kaparali opMaH ekrnesiepiHiH yaachin ecyi MeH
ecimiH 3epmmey Hoemuxesnepi kenmipinezeH. Onap buokapawipiHdi xeHe abcopbeHmmi KondaHy
apKbiribl ombipfbi3biniFaH 6onameiH. buokapauwipiHOi xamaraH weaipWwiHHiH eciMiHe OH oacep
ememiHdiai akcriepumeHmmik mypde donendeHdi. buokapawipiHdi eHeidinzeH moxipube
ydackernepiHdeai weaipwiHHiH 6uikmiai 2-XblnobiK xacma bakblriay eciMOikmepiHiH buikmigiHeH
apmebiK 6051061, an 2017 xbinbl 1,2 ece apmebik 60510b1. ©cimOikmepdiH ynacbirn ecyiH aHbiKkmay
ke3iHOe byn berneice mbiHalmkbiumapObiH aHbIK 9cepi oK ekeHOliai alikbiHOandbl. AbcopbeHmmi
eHeidy Keldimai KaparaliObiH yrnackin ecyiHe mapObiMObl acep emnelidi. AbcopbeHm eHezizinzeH
maxipube y4yackenepiHOeai kadimai Kaparal ecy bolbiHwa bakbinay ecimMOikmepiHeH ecydiH
OipiHWi oHe ekiHwWi XbindapbiHda apmma kandbl. 2017 Xbibl  (yYwKelndblK ekrenep)
buomempusinblk  Kepcemkiwumep 6olbiHwa kKaldimei KaparalidbiH 6uikmiai MeH eciMiHe
abcopbeHmmiH oH acepi KepiHEODI.

TytiH ce3dep: Kapawipik monbipak, abcopbeHm, 6uikmizi, emipweHdiei, opmaH 0aKblndapsbl

APPLICATION OF BIOHUMUS AND ABSORBENT IN CREATION OF FOREST CROPS
IN THE GREEN ZONE OF ASTANA
S. Kabanova, A. Kabanov, V. Borchov, I. Kochegarov

The article presents the results of studies of survival and growth of forest plantations of
Ulmus pumila and Pinus sylvéstris. They were planted with the application of vermicompost and
absorbent. Experimentally proved that the vermicompost has a positive effect on the growth of
Ulmus pumila. The plots with the application of vermicompost at 2 years of age, the height of
Ulmus was greater than the height of the control plants, and in 2017, was more than 1.2 times. In
determining the survival of plants installed, that the obvious fertilizer effect on this feature is not
available. The introduction of the absorbent material does not significantly affect the survival rate
Pinus sylvéstris. The plots with the introduction of the absorbent in the first and second year of
growth Pinus sylvéstris lagged behind in growth from the control plants. In 2017 (a three year old
culture) on biometric indices show a positive effect of the absorbent on high and growth Pinus
sylvéstris.

Key words: biohumus, absorbent, height, survival, forest crops

MPHTW: 87.51.15

B.1O. Kupunnos, M.B. CepacdhumoBuy, T.H. Ctuxapesa
TOO «Kasaxckui Hay4HO-UccneaoBaTenbCKUN WHCTUTYT  JIECHOro  X0351CTBa n
arponecomenuopauuny, LLlydnHek

O HEOBXOAUMOCTU PA3SPABOTKHN CMMOCOBA MUKPOKITOHAJIbHOIMO PASMHOXEHUA
MUHOANA NEAOEBYPOBCKOIO (AMYGDALUS LEDEBOURIANA SCHLECHT.)
B KABAXCTAHE

AHHOmauusi: B cmambe 2ogopumcs o0 Heobxodumocmu paspabomku criocoba
MUKPOKITOHaIbHO20  pasMHoOXeHuUss MuHOans Jledebyposckozo (Amygdalus ledebouriana
Schlecht.) — sHOemuka socmoyHol Yyacmu KasaxcmaHa, Komopbil s85155emcsi peOKUM U 8HECEH 8
KpacHyro kHuz2y Pecnybnuku KasaxcmaH, a makxe obrnadaem OekopamueHbIMU U Opyaumu
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rnonesHbiMu ceoticmeamu. MuHdanb Jledebyposckuli pekomeHAo8aH Osisl UCMbiMaHus 8 3e1eHoU
30He 2opola AcmaHsbl, HO Oris amux uyenel paHee He ucrosib3osarics. B cuny pedkocmu daHHO20
guda ee2o rnpuUMeHeHUe 8 Macco8bIX Kosudyecmeax KpalHe 02paHU4YeHo, NMo3momy akmyarbHbIM
peweHueM 8 OaHHOM criy4ae sensiemcsi MPUMEHEHUe MUKPOK/IOHaNIbHO20 PasMHOXEHUs, 4mo
r1038051UM coxpaHume 6uopasHoobpasue 3amoao pedKo20 pacmeHus U rnosy4ums, U eHedpums
adanmupoBaHHbIl KIOHUPOBaHHbIU rocadoyHbili Mamepuarn Orid o3ereHeHus. B Hacmosiwee
8pemsi 8 MUposoU fumepamype omcymcmeaytom pabombl N0 Pa3MHOXEHUK U COXPaHEeHUro in
vitro muHdasis Jledebypoesckozo, noasmomy y4deHbiMu TOO «KasHUNITIXA» 6binu Ha4amel pabomal
rno paspabomke criocoba KrioHaribHO20 MUKPOPa3MHOXeHUs1 OaHHO20 esuda.

Knroyeebie cnoea: muHOans Jledebypoeckul, Amygdalus ledebouriana, pedkul euo,
MUKPOKIIOHaIbHOE pa3MHOXeHUe, 03e/IeHeHUe.

ACCOPTUMEHT ApEeBECHbIX N KYCTapHUKOBbIX BUOOB, NPUMEHSIEMbIN B HacTosiLLee BpeMs ans
O3€efieHeHns, B T.4. CO30aHUA 3eneHON 30Hbl ropoda AcTaHbl, TpebyeT paclimpeHuss 3a cyet
BHEAPEHUSA HOBbIX BUOOB, paHee He MCMOoMb3yeMblX, HO PEeKOMEHAOBaHHbIX Ans ucnbitaHus. K
TakoMy Buay otHocutcs muHaanbs JlegebypoBckun (Amygdalus ledebouriana Schlecht.), koTopbin
obrnagaet [gekopaTMBHbIMU W  OPYrMMU MNOMe3HbiMM  CBOWCTBaMW. [lockOnbKy 3TOT BUA B
Pecnybnvke KasaxctaH siBnsietcst pegkmm u BHeceH B KpacHyto kHury [1], TO ero npumeHeHue B
MacCOBbIX KONMUYecTBax KpamHe orpaHuMyeHo. B aton cBsAsM paspaboTtka cnocoba
MUKPOKITOHaNbLHOro pasmMHoxxeHnsa muHgans Jlegebyposckoro (Amygdalus ledebouriana Schlecht.)
MO3BONUT COXPaHUTb OropasHoobpa3sne AaHHbIX BUAOB M MOMYYUTb KA4yeCTBEHHbIA MOCaA0YHbIN
MaTepuan B HeorpaHMYEHHbIX KONn4yecTBax.

MwHpane Jlepebyposckui (Amygdalus ledebouriana Schlecht.) (pyucyHok 1) oTHocuTcAa K
cekuun kapnukosbix MuHaane Chamaeamygdalus Spach. nogcemencrtea cnunsoBbix (Prunoideae
Focke) cemenictBa PosouseTtHble (Rosaceae). Mwungane Jlegebyposckun  (Amygdalus
ledebouriana Schlecht.) — aHgemunk BoctouHoOM YacTn KaszaxcraHa, npom3pacraeT B ropax Anrtas u
Tapbaratasa. [lNpencraBnsetr coboM NUCTONAOHbLIN KYCTApPHUK C  LUMPOKOSAMLIEBUOHOW KPOHOW
BbicoTon Ao 1.5-2.0 m. MNobGern npsimocTosune, benosaTtble UMK KpacCHOBATO-KOPUYHEBLIE, FOfble.
JIncTba KpynHble, 40 7 CM ANMHON U 2 cM WnpunHoWn. LiBeTku posoBble, oanHoYHbIEe. [noabl 4o 4 cm
OJIMHOW, KOCTOYKM C MENKOSIMEUCTON MOBEPXHOCTLIO, C KOCO OTTSHYTbIM OCHOBaHWeM. PacteT B
pa3HOTPaBHO-TYrOBOW CTEMNW, HA FrOPHbIX CTEMHbIX CKIIOHAX W NfaTo, B AONIMHAX PEK U B NYroBbIX
nowwmHax [2]. Tepputopus pacnpoctpaHeHus meHee 100 km?. Moa yrposoit ns-3a c6opa nNnoaos,
LBETOB MECTHbIM HaceneHneMm, Bbinaca ckoTa, CTpouTenbcTBa gopor, nocenkoe [1, 3]. Amygdalus
ledebouriana Schlecht. Takke saBngeTcs peaknm BbIMMpPaOLLUM BUAOM ANS NPOBUHLMU CUHbL3SAH
(Kntan). OCHOBHbIMX MpUYMHAMK COKpaLLEeHMs BuAa B JAHHOM pervoHe siBNSATCA TPYAHOCTU
pacnpoCTpaHeHNsa CeMmsH, BbICOKas 4acTtota OonesHen u BpeauTenen, HU3KUA  YPOBEHb
CO3peBaHWs CEMSH, NopaXxeHune Kpbicamun u ap. [4].

Munpane Jlegebyposckuin  (Amygdalus  ledebouriana  Schlecht.) csetoniobues un
3acyxoyctonums. K nnogopoauio noys manotpeboBaTenieH, HO nydylle UBeTeT Ha NIo4OPOOHbIX,
XOpOLUO ApPEeHUpPOBaHHbIX no4vsax. Monoable pacTeHusi MuHAans HeobXoaMMO BbiCaXuBaTb B

PucyHok 1 — MuHpans Jlegebyposckuii (Amygdalus ledebouriana Schlecht.)
B aAeHaponapke KasHUNITXA
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Mungane JlegebypoBckuin NpUHUMAOT B KayecTBe Monogoro, dopmupylollerocs B
COBpeMeHHyt0 anoxy Buaa [5]. Ho no cTpykType 6enkoBbix MapKEpoB (OegHenwmi cnekrp,
Hanbonblias 6NnM30CTb NULWb K cOCeaHEMY MUHAANK HU3KoMy) cornacHo Asaeesy B.U. [6-7] aToT
BMA HEOOXOAMMO OTHECTU K YMCIY CaMbIX PEBHMX BUOOB, MMEIOLWMNX PESTMKTOBLIM apearn.

BalKnpCckMMM  y4eHbIMM  ONUCaHbl OCOBEHHOCTUM arpoOTEXHUKW BblpallMBaHUA MuHOAnNS
JlenebypoBckoro B ycnoBusaix MHTpoaykumm [8].

HecbenobHoe ropbkoe S4pO MMOAOB COAEPXKUT XUPHOE Macno, amurganuH u 3MyIibCUH.
KocTo4kn ncnonb3ytoTcs npy NponsBoAcTBe MuHAanbHoro macna. MuHgane Jlegebypa ssnsetca
AEKOpPaTUBHbIM, NIEKAPCTBEHHBIM U MEAOHOCHbLIM pacTeHnem. PekomeHayeTcst Anst 03eneHeHuns.

CornacHo nutepatypHomy 0030py OTEYECTBEHHbIX W 3apybeXHbIX MCTOYHWKOB, a TaKke
naTteHTHOMY MOMCKYy B HacTtosiee Bpems pnnd wmuHgansa Jlegebyposckoro (Amygdalus
ledebouriana Schlecht.) oTcyTcTBYIOT paboThl NO MUKPOKNOHANBHOMY Pa3MHOXEHUIO.

NmetoTcst paboTbl MO MUKPOKINOHANbHOMY pasMHOXeHuio MuHgansa (Prunus dulcis Mill. nnn
Prunus amygdalus Batsch. wunn Amygdalus communis L.), KOTOpbLIN OTHOCUTCA K CEKUMK
HacTosawmnx MyHganen — Amygdalus n nveet wmnpokoe npumeHeHue. NepBol Hay4yHon paboTon
ObIN0 U3y4eHne opraHoreHesa, n obpasoBaHne NPOPOCTKOB in Vvitro y muHaanen B 1974 rogy [9]. B
1977 rogy y4yeHble Kester n Tabachnik ncnonb3oBanu KynbTypy TKaHWU 1 MUKPOPa3MHOXEHUS aAns
N3y4YEeHNs reHeTUYECKNX HapPYLUEHUN Yy COPTOB K KIoHOB MuHaans [10-11]. B 1982 rogy Hisajima
n3yyan obpas3oBaHME MHOXECTBEHHbIX MoOeroB MuHAans w3 3apodbllerl, CeMsiH U
N30NMPOBaHHbIX OAWHOYHbIX noberoB [12-13]. C 1983 no 1987 rr. ydeHblin Rugini un3ydan
MUKpOpa3MHOXeHne mungans [14-18]. Bimal n Jha m3ayunnun ponb uutokMHuMHa B nobere npu
anddepeHumnauumn noykn ns aHgocnepma Prunus amygdalus Baill. [19]. Caboni, Damiano n gp.
[20-21] uccnepoBanu ykopeHeHue in Vitro, a Takke Guoxmmuyeckne acnekTbl MUKPOYEPEHKOB
MUHAANSA K CNoCOOHOCTU K YKOpeHeHuto in vitro. Miguel n gp. nayunnu pereHepaumio noberos m3
aABEHTUBHbIX NOYEK, MHOYLUMPOBAHHLIX HA IOBEHUMbHBIX M B3POCHbIX 3KCNaHTax muHaans [22]. B
1998 r. Typeukumu ydveHbiMn Glrel n Gllsen 6bI10 MCCNEOOBaHO BIMSHME Pa3fUYHbIX
KOHLeHTpauun caxapoassl, arapa, pH, perynsatopos pocta pacteHun (MMK n 6-BAI) Ha nonydeHne
noberos in vitro y muHgana [23-24]. B 2000-2001 rr. aBCTpanunckme YyYeHble WU3y4unu
pereHepauuio agBeHTUBHbLIX NOBEroB M3 NUCTOBbIX 3KcnnaHToB Prunus dulcis Mill., a Takke ero
yKopeHeHue in vitro [25-26]. Isikalan, Akbas, Namli n gp. 66110 U3y4eHO MUKPOpPas3MHOXEHUE in
vitro Amygdalus communis L. coptoB Nonpareil [27-28] n Yaltsinki [29-30]. Typeukue yyeHbie
n3yumnu ykopeHeHue in vitro Amygdalus turcomenica Lincz. cekumm Lycioides Spach [noagpoa
Dodecandra (Spach) Browicz] [31]. WTanbsiHCkue yyeHble M3y4unu amMOpuoreHes MUKpocnop,
NMHOYLMPOBAaHHbIN Yepes KynbTypy in Vitro nbinbHMKoB Prunus dulcis Mill. [32].

Hamun HauaTbl paboTbl No pa3paboTke cnocoba KroHanbHOro MUKPOPA3MHOXEHMS AAHHOro
BMOa, YTO MO3BOMUT COXpaHUTb BMopasHooOpa3ne 3TOro penkoro Buaa pacTeHus v nonyyaTb U
BHEAPATb afanTUPOBaHHbIN KINOHUPOBAHHbLIA NOCAA0YHbLIN MaTepman Ans 03efeHeHns.
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KASAKCTAHOA NEOEBYPOB BAJAMbIH (AMYGDALUS LEDEBOURIANA SCHLECHT.)
MUKPOKNOHAbI KEBEUTY TOCIJIH 93IPJIEY KAXKETTIlN TYPAbI
B.1O. Knpunnos, M.B. Cepadmmosny, T.H. Ctuxapesa

Makanada KasakcmaHHbIH wWbifbic b6erieiHiH 3HOemuai — cupek 60sbin mabbinambiH XXoHe
KasakcmaH PecniybrnukacbiHbiH Kbi3bil KimabbiHa eHaizinzeH, coHOal-ak coHOIK xoHe 6acka da
natidanbl Kacuemmepi 6ap Jledebypoe 6adambiH (Amygdalus ledebouriana Schlecht.)
MUKPOKITOHObI Kebelmy macifiiH a3ipriey Kaxemmiali myparnbi alimsbinadsl. Jledebypoe 6adambi
AcmaHa KanacbIHbIH Xacblfl aliMarbiHOa CbiHay YUWIH YCbiHbIFaH, analtda ocbl Makcamma 6ypbiH
natiGanaHbinmaraH. byn mypdiH cupek borybiHa balinaHbicmbel OHbl Kermern natdanaHy aca
wekmersieeH, cOHObIKmaH Oa byn xardalda MUKPOKIIOHObI kebelmyOi KondaHy e3eKkmi wewim
6osbin mabbinadsl, on 6yn cupek ecimOikmiH buoanyaHmypnifnieiH cakmayra XXoHe ariyra, )XoHe
KeeandaHobilpy ywiH 6eliiMOerieeH KroOHOanFaH OMbIPFbI3y MamepuaribiH €Hai3yae MYMKIHOIK
bepedi. Kasipai yakbimma OyHuexy3inik adebuemme Jledebypos 6adambiHbIH in vitro kebelmy
JXXOHe cakman Kany 6olbiHWa XymMbicmap XOK, COHObikmaH Oa «Ka3OLUAF3UW» XKLIC
ranbivMOapbimeH bepinzeH mypdi KIoHAbI MUKpokebelmy maciniH a3ipney bolbiHwa XyMbicmap
6acmarnraH 6ornameaiH.

Tytin ce3dep: 6adam Jledebyposckuli, Amygdalus ledebouriana, cupek ke3decemiH myp
MUKPOKITOHarnbHoe kebelmy, keeandaHdbipy

THE NEED TO DEVELOP THE METHOD OF MICROPROPAGATION OF ALMOND
LIDEBUROVSKY (AMYGDALUS LEDEBOURIANA SCHLECHT.) IN KAZAKHSTAN
V. Kirillov, M. Serafimovich, T. Stikhareva

The article says about the necessity to develop the method of micropropagation for almond
Lideburovsky (Amygdalus ledebouriana Schlecht.) is endemic to the Eastern part of Kazakhstan,
which is rare and listed in the Red book of the Republic of Kazakhstan, and also has decorative
and other useful properties. Almond Lideburovsky recommended for tests in the green zone of
Astana, but for these purposes has not previously been used. Because of the rarity of this species,
its application in mass guantities are extremely limited, so the actual solution in this case is the
application of micropropagation that will allow you to save the biodiversity of this rare plant and to
obtain and implement adapted cloned planting material for landscaping. Currently, in the world
literature there is no work on the propagation and conservation in vitro of almond Lideburovsky, so
scientists LLP "KazRIFA" was started the development of methods of clonal micropropagation of
this species.

Key words: Ledeburska almond, Amygdalus ledebouriana, rare species, micropropagation,
planting
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X.K. Kypxbikaes®, A.C. Acbin6ekoBa’, B.B. ®ecenos’, C.H. AxmeguHos'

'Kaszaxckuit Hay4HO-MCCrieqoBaTeNbCKUA MHCTUTYT pbiBHOro xossincTea, CeBepHbIn dounuan,
r.AcrtaHa

2Kasaxckuii arpoTexHuyeckuin yuusepcutet M. C. CeidynnuHa, r.ActaHa

BbIPALLMBAHUE MOJToAU NENAAN HA O3EPE JIEBAXBE
C NPUMEHEHUEM XUBbIX KOPMOB

AHHOmMauusi: B cmambe nipusodsmcsi pesynbmambl 3KcriepumeHma noopawjueaHusi
NUYUHOK nensdu e cadkax. B nepuod uccnedosaHuli ocywiecmernsnack OUeHKa cpelbl Kaxoble 3
OHs1 110 OCHOBHbIM 2UGPOXUMUYECKUM rloKka3amersisiM: MUHepanusauusi, akmueHasi peakuusi cpeosbl,
memrepamypa 600blI U codepxaHue pacmeopeHHo20 Kuciiopoda, 20e OHU Konebasnucb 8
rnpedenax HopMmbl. B xode 18 OHesHOz20 akcriepumeHma 6biniu u3yvyeHbl OUHaMuKa pPbi6O8OOHO-
buorioceuyeckux rnokasamesneli U meMrbl pocma JIUYUHOK Mesnsidu rnpu UHMEHCUBHOM UX
KopmreHuu OekarcynupoeaHHbIMU yucmamu u Haynnauycamu apmemuu. [lo pesynbmamam
uccriedogaHull MakcumasibHble 3HA4YeHusi abConnmHo20 U OMHOCUMEesIbHO20 ripupocma
Habnodanucb 8 KoHUe akcriepumeHma u cocmasunu 0,0462 u 0,00532 coomeemcmeeHHO, 4mo
rnokassleaem yeeniudyeHue maccbl monodu 68 15,3 pasa. 1o nonydYyeHHbIM pe3yribmamam OaHHOe
8blpawusaHue Mosiodu senssemcs 3ghHEeKmuUBHbIM U 108bILuaem 8bhKU8aeMocmb  Mnpu
OanbHeliwem ux 3apblbrieHuU 8 8000eM.

Knroyeeble cinioea: nensdb, o03epo Jlebsikbe, cadoK, pbibO8OOHO-buOM02UYECKUE
riokasamernu

BBepneHune

CuroeoactBo npeactaBnsaeT cobon OAHO M3 MEPCNEeKTUBHbIX HanpaBreHui TOBapHOro
pbiboBOACTBA Ha BHYTPEHHUX Bogoemax. Ero BbirogHocTb 06ycnoBrneHa BO3MOXHOCTbIO
BblpalLMBaHUA CUrOBbIX pbl® NPeMMyLLLECTBEHHO Ha OCHOBE MAacTOULLHOMO HarynbHOro Xo3ancTea
3a CYeT ecCTeCcTBEHHOM CaMOBO300HOBNAEMOM KOPMOBOM ©asbl MECTHbIX BOAOEMOB, 4TO
MaKcumarnbHO yaeLleBnsaeT TEXHOOMI0 NPOM3BOACTBEHHbIX NPOLIECCOB.

Bogoembl CeBepHoro KasaxcTtaHa, B 4aCTHOCTM O3epa SABMAKTCA MNpuemnemMbiMy Ons
BblpalLMBaHUA CUrOBbIX BMAOB pbl0, Kak B MOHOKYIbType, Tak U B MOMNWUKYNbType C KapnoBbiMu
pbibamun. lMpyn npumeHeHMn 3PAPEKTUBHBIX TEXHOMOMMA BblpalLMBaHUS CUTOBbIX Pbi0 MOXHO
MOBbICUTb AOM0 UCMOSb3yeMbIX BOAOEMOB JAHHOrO pernoHa.

Llenbto gaHHbIX MccnegoBaHUM SBRSIETCA U3YYnTb TEMMN pocTa Nensam npu KOPMIEHUN nx
NIMYUNHOK KMBBIMW KOPMaMMU.

MaTtepuan n MeToankmn uccnenoBaHumn

C6op maTtepuana Ha o3epe Jlebspkbe npoeogunca B TedeHne 2017 roga. B cootBeTcTBMM €
paboyen nporpammorn Hamu Bbinn oTobpaHbl NPobLlI Ka4YecTBa BOAHOMW cpeabl, cobpaH maTtepuan
no KopmoBoK 6a3e 1 No CoCTaBy M YNCIIEHHOCTU UXTUOMAayHbI, @ TakkKe AaHHble U MaTepuan ons
OLEHKM 3(PPEKTMBHOCTMN NOAPALLUMBAHUSA NIMYMHOK CUrOBbIX B CafKaX, BblpalLlMBaHUA CEroneTok u
ABYXNIETOK Nensgn 03epHomn.

Mpn npoBegeHUn akcnepumeHTa no 3P(EKTUBHOCTM NPUMEHEHUS CNeLManm3mpoBaHHbIX
KOPMOB ANS OLEHKWN XM3HECNOCOBHOCTU B Cafkax exeQHEBHO NpBoauncsa yyeT nornbumnx ocoben,
a Takke y4yeT Besics BO BpeMsi OKOHYaTENbHOro o6roBa, NPUMEHSINCA MeTog npsmMoro yyeta. MNpu
NPoOBEAEHNN IKCNEPUMEHTA OCYLLECTBNANOCH onpedeneHme buonornyeckux nokasatenen pbid,
onpegensancsa npupocT pbibbl U pacxog kopma [1].

Pacxoq kopma Ha aKcnepumeHTanbHoe KopMmreHue pbibbl B cagkax onpegensnu no
nokasaTtesnto CyTOYHOro paumoHa no cdopmyne 1:

C=PxAxn/100, (1)
roe, C — cyTouHasa HopMa KOpMIeHus;
P — cpeaHsist macca pbiOhl, T;
A — CYTOYHbIVN paunoH, % oT macchl pbibbl;
n — Konu4ecTso pbib B BaccenHe, WT.

lMpn npoBeaeHMn aKCNepUMEHTa Kaxable 3 OHS OCYLLECTBMSANCA KOHTPOSb 3a Ka4yeCTBOM

cpedbl no cneaywowum nokasatenam: pH (7 uamepenwue), cogepxaHne O, (7 unamepeHue),
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MuHepanusauunsa (7 namepeHue) u temnepartypa (7 mamepenue). Takke B nepuog npoBeLeHUs
3KCNepuMeHTa Mamepsnacb OfvHa U BeC CUroBbIX Kaxable 3 OHS, Takum o6pas3oM, LaHHble
nokasatenu 6binv namepeHbl y 70 ak3eMnisipos.

Bce pac4yeTtbl npoogunuck Ha MK ¢ npumeHeHnem nporpaMmmel « Excel».

PesynbTaTbl nccneaoBaHmn

HayuHble uccnegosaHnusa 6oinn nposeaeHsbl B TedeHne 2017 roga Ha o3epe Jlebskbe. Ons
npoBeaeHNsa OaHHOro 3KCnepuMeHTa Hamun Gbifl COOPYXXEH CadoK BbiCOTOM 1 MeTp u wnpuHon 1
MeTp, o6bem cagka coctasun 1 M>. [pu NPOEKTUPOBaHUM CaAKOB HAMU YYMTLIBANUCh CrieayioLve
BaXXHble acnekTbl: BO-NepBbIX, HEOOXOANMOCTb CHUXEHUS BO3AENCTBUSA BOSHbI HA HUX; BO-BTOPbIX,
TemnepaTtypa BoAbl B MOBEPXHOCTHOM crioe. Mcxoaa u3 atoro, Hamu Obino NPUHATO peLLeHne o
HeobX0OMMOCTM COOPYXEHUsI cagka C BO3MOXHOCTbIO MOrpYyXeHWst nog Boay, 4To u 6bino
BbIMOJTHEHO.

28 anpensi gaHHbIA cagok Obin pasmelleH Ha o3epe Jlebskbe. B kavecTBe MecTa
pacnonoxexusi 6oin BblIbpaH yyacTok ¢ rnybuHomn 3,2 MeTpa, YTO NO3BONASIO NOrpy3nTb Cagok Ha
1,7 m oOT noBepxHoCTM Boabl. B capok Obino nomewieHo 30 TbIC. 9K3. JIMUUHKM Nensgu.
OKCnepuMEHT npogornkanca go 16 mas.

B nepuvog npoBeaoeHust SKCNepUMEHTa MO  noApalyBaHUIO JNUYMHOK nNensgum c
NCMOSb30BaHNEM XXUBbIX KOPMOB OCYLLECTBIIANACh OLEHKa KavecTBa cpedbl Kaxdble 3 OHs Mo
cnegylowMm  MokasaTensiM:  MUHepanu3auusi, akTMBHasi peakumsd cpegbl, CopepXaHue
pacTBOPEHHOro B BOAE Kucropoda WM Temnepatypa. B Tabnuue 1 oTpaxeHbl pesynbTathbl
N3MEepPEHMIA MO OLIEHKE KavyecTBa cpeabl.

Tabnuua 1 — Pe3ynbTaTbl IAMEPEHUI MO OLEHKE KavyecTBa cpeabl

Jata T, °C O,, mrigm® pH MuHepanuaauus, Mr/am°
28.04 10,2 8,6 7,34 2112,4
01.05 11,4 8,8 7,34 2114,2
04.05 11,9 8,9 7,34 2115,5
07.05 12,8 8,7 7,33 2117.,6
10.05 14,6 9,1 7,34 2118,1
13.05 15,7 8,6 7,34 2120,7
16.05 16,4 8,4 7,33 2121,3

M3 Tabnuubl BMAOHO, 4TO Temnepatypa BoAbl, COOep)XaHMe pacCTBOPEHHOrO0 B BOAE
KMcnopoda u akTUBHas peakums cpefbl B Nepuo BblpaliMBaHUS HaxoAWNMCb Ha ONTUMaribHOM
YPOBHe.

KopMm 3agaBancs Tpu pasa B CyTKM, a pacdeT CYyTOYHOW HOPMbl KOPMJSIEHUS pacCcYmTbIBarncs
ncxoasa u3 cpegHen HaBecku pblb, YNCIIEHHOCTU N C MPUMEHEHNEM CYTOYHOW HOPMbl KOPMMEHUS
paBHon 10 % oT maccel Tena. B nepuvoa npoBegeHns aKCnepyMeHTa HaMu OTCNeXuBanucb
pblI6oBOOHO-6MONOrMYECKNE NOKa3aTeNu, KOTOpble OTPaXKeHbl B Tabnuue 2.

Tabnmua 2 — [OuHamuka pblOOBOAHO-OMOMOrMYECKMX MoKasaTenen nensgu npu
BblpallMBaHUM B cafikax Ha o3epe Jlebsaxbe
Mara CpepHss | YnuTtaHHocTb | CpegHas MpupocT maccol
AnuvHa, cM | no PynbToHy | Macca, r | abcontT, r | cpegHecyT, r oTHocuT, %

28.04 0,9 0,41 0,003 - - -
01.05 1,0 0,40 0,004 0,001 0,0003 33,3
04.05 1,1 0,45 0,006 0,002 0,0006 50
07.05 1,3 0,46 0,011 0,004 0,0013 66,6
10.05 1,5 0,50 0,019 0,007 0,0023 70
13.05 1,7 0,61 0,030 0,013 0,0043 76,4
16.05 1,9 0,67 0,046 0,016 0,0053 53,3

N3 Tabnuubl BMOHO, YTO MakcuManbHble 3Ha4yeHusi abComnTHOTO U CPEeLHECYTOYHOro
npupocTa MXTMOMAacchl Habnoganocb B KOHUe 3kcnepumeHTa. OTHOCUTENbHBIA MPUPOCT Mpu
BblpallMBaHUM WMeeT §Ulb He3HauyuTenbHble KonebaHus. 3a 18 pgHel noapalmBaHus
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abCconITHLIVM NPUMPOCT MacChbl ANA CPpegHECTaTUCTUYECKOM NUYUHKK nensigm B o3epe Jlebsxbe
coctaeun 0,046 r (macca ysennumnack B 15,3 pasa).

B Ttabnuue 3 oTpaxeHbl OCHOBHble PbIOOBOAHBIE MOKasaTenu OTPaboTKM TEXHONOormn
noapawimMBaHms JNMYUHKN Nensgu B cagkax B YCMNOBUSAX KOPMIIEHWUsI AeKancynMpoBaHHbIMM
umctamun u Haynnmycamm aptemum (28.04-16.05.2017 rog).

Tabnuua 3 — OCHOBHble pbIOOBOAHLIE MOKa3aTenu oTpaboTKM TEXHOMNOrM NoapaLlMBaHus
NUYUHKM Nensgm B cagkax Ha osepe Jlebskbe

lNokazaTenb JleGsikbe
O6bem cafka, m° 1,0
MNOTHOCTb NOCaAKM, ThIC. WT./M> 30
MpoJomMKUTENBHOCTE BblpaliMBaHUs, CYTOK 18
Temnepatypa Bogbl, C° 9,7-14,5
CpegHsas macca npu nocagke, r 0,003
CpeaHas macca npu oTnoBse, © 0,046
YuncneHHOCTb Mo pesynbTartaM yyeTa, TbiC. WT 24,9
BbikmuBaemocTtb, % 83
MpupocT MxTMOMacchl, Kr/m° 1,055

B Ttabnvue 4 oTpaxeHbl 3HA4YeHMs KOPMOBOro KoadpdumumeHTa n pblbonpoayKTMBHOCTL B
cagkax B YCITOBUSIX KOPMITEHUST OEKANCYNUPOBAHHBbIMW LMCTaMM U Haynnmycamm aptemumn (28.04-
16.05.2017 ron)

Tabnuua 4 — 3HavyeHMs KOPMOBOro koadduumneHTa n pblIbONPOaYKTUBHOCTL B Cakax Ha
o3epe Jlebsokbe

Pacxon Mpupoct KopmoBoi O6bem PbI60NpoayKTUBHOCTb, Kr/M®
KopMma, Kr pbIbbI, Kr KoahpnumeHT cagka, m°
2,1 1,055 1,99 1 1,055

Mcxoas M3 NosyYyeHHbIX pesynbTaToB, MOXHO OTMETUTb 3OEKTUBHOCTL NoapalluBaHns
NMIMMUHKM CUrOBbIX B cagkax Npu KOPMMEHWW AeKancyrnupoBaHHbIMKA LMCTaMW U Haynnanycamu
apTeMun.

BbiBOAbI

Mo pesynbTaTaM MPOBELEHHONO 3KCNEPUMEHTA, MOXHO OTMETUTb 3(PEPEKTUBHOCTL
nogpawmvBaHng JIMHUHKA CUIOBbIX B cagkax Mpyv KOPMIEHUM OeKancymMpoBaHHbIMU LMCTaAMU U
HaynnMycamm apTemMun. OTO NOBbLILWAET BbPKMBAEMOCTb JIMYUHKM NpU 3apblOneHnn Bogoema, Yto
SIBMNAETCS BaXXHbIM MO MPUYMHE BbLICOKOW CTOMMOCTW MOCaA0YHOr0 MaTepuana CUroBbiX, a Takke
No3BONAET Ha4YaTb BbipalluBaHue pbibbl AaXe B Nepmnod HU3KOro pasBuUTUS KOPMOBOW 6asbl.

Nutepartypa
1. MNpaeguH N.®. PykoBoactso no uaydeHuto pblb. — M.: MNuwesasa npombiwneHHoCcTb, 1966. —
376¢.

NEBAXBE KONQE TIPI A3bIKTAPObI KONAAHY APKblJbl NMENAQAb BANbIFbIHbIH XKAC
LUABAKTAPbIH ©CIPY
K.K.Kypxbikaes, A.C.Acbinbekosa, B.B.®edenos, C.H.AxmeamHos

byn makanada natda 6anbiKmbiH OepHacindepiH wapbakma ecipy 3KcriepuMeHmiHiH
Hemuxenepi kenmipinzeH. [latda b6anbikmbiH O0epHacindepiH apmemusiHbiH Kabbifbl arnbiHFaH
uucmarnapbIMeH XoeHe HayrauycmapbiMeH UHmMeHcusmi KopekmeHOipy 6apbicbiHOarbl baribiK
ecipy buonoeusnbiK Kepcemkiwmepi MeH ecy KapKblHObIbiFbl 3epmmendi. Onap 6acmarkbi
canmarbiHaH 15,3 ece canmak Kocmbi. Ocbl 8dicrieH ecipineeH depHacindepliH cy Kolimara
XibepaeHOe mipi Karlybl xofaprialiob!.

TyliH ce3dep: 6ydaH akcaxa, naudabanbik, Jlebsxkbe Kerni, calok, barnbiKk ecipy-
buonoausinbiK Kepcemkiwumepi
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CULTIVATION OF FRY PELEDS ON LAKE LEBYAZHYE WITH THE USE OF LIVE FOOD
Zh. Kurzhykaev, A. Assylbekova, V. Fefelov S. Ahmedinov

In the article the results of an experiment of growing larvae of peled in cages are given. The
dynamics of fish-biological indicators and the growth rate of peled larvae were intensively studied
with decapsulated cysts and nauplius of Artemia, where the weight of young fish increased by 15.3
times. This increases the survival rate of the larvae when they are further fished in a pond.

Key words: Peled, Lebyazhye lake, garden, fish-and-biological indicators

MPHTW: 87.17.15

J1.A. MakeeBa, XX.0O. TneyoBa, 3.E. bassutoBa, A.[l. MaxmyTtoBa, A.A. CepanueBa
KokweTayckui yHnsepcuteT umerHu Abast Meip3axmeTtoBa, r. KokweTay

OHAIPICTE AYAFA WbIFAPBIJTIATbIH XUMUANDBIK SATTAPAbI TASAPTY XOJIOAPbI

AHOamna: Makanada CmernHo20pcK KanacbiHOa ayara WbirapbliambiH 3UsiHObI XUMUSIIbIK
3ammapOdbiH mandaybi KenmipirieeH. ©HOIpic opHbl ammocghepara XbirbiHa 3,988 mMoHHa, OHbIH
iwiHde: kammabl — 1810 moHHa / Xbirn, cylbIK XeHe 2a3 mopi3di — 1,288 moHHa / Xbin 3UsIHObI
3ammapOdbl wWhbirapaldsbl. XKannbl KypbiibiC-MOHMAaX XYMbicmapbl Ke3iHOe asmokesiikmepOoiH
JKannel WhbirapbiHObINapb! XblibiHa 42,453 moHHara xemmi. ©HOipic opbiHOapdaH ayafbl a3om
Ouokcudi, azom okcudi, Kykipm OuOKcudi, KeMIPKbIWKbIT OKCUOI, Kemipmek, Kykipm cyrnbguoi
mycmi. Kypbinbic-MoHMaxaoay xyMmbicmapbl Ke3iHO0e ammochepara WbirapbinambiH 3USHObI
3ammapObIH XKalrnbl WbiFapbiHObINapbl — XbibiHa 3,988 moHHa, OHbIH iwiHde: kammbl — 1810
MOHHa / XKbls, CYUbIK XoHe 2a3 mopi3di — 1,288 moHHa / Xbin. byn xumusinbik 3ammap KopuwaraH
opmara xoHe adam ar3acbiHa 3UsiH Kkenimipedi.

TyliH ce30ep: aya MOHUMOPUH2I, ayaHblH lacmaHybl, XUMUSbIK jlacmaywbsl 3ammap,
eHOipicmik Kandbikmap.

KykipT Kkblwkbinbl «Kaszatomnpom» ¥AK AK waxTtanapbiHga KongaHbinatbiH JXepacTbl
YHFbIManbIK Wanmanay aficiMeH keH navga b6onfaH xeprnepae ypaHabl eHAipyre KaxeTTi peareHTt
6onbin Tabbinagbl. KyKipT KbIWKbINbIH ©HAIPY NpoueciHae KopluafaH opTaFa nactayllbl 3aTTap
WblFapy MeH KayTa kKannblHa KenTipy Xypridineai, ynbl KayinTepi ©eHAIPICTIK KangblkTap
kanbintacagbl. byn daktopnap kopwaraH opTara Tepic ocep eTedi. 3aHHaMarnblK >XoHe
HOpPMaTUBTIK TananTapfa COMKeC OCbl KSCIMOPbIH YLUiH:

— Tepic acepaiH MaHpI3abINbIFbIH aHbIKTay;

— KOpfaHbIC LWapanapblH KanbinTacTbIpy.

KWC «CtenHorop KeH-XMMUSAMbIK KOMOMHATTbIHY»  KYPbIIbIC-MOHTaXAay XXYMbICTapbiH
XYPrareH kesge kaTTbl eMec eHAIPICTIK KangblKkTap kenemi xbinbiHa 217,59 ToOHHa, KaTTbl @HEPKaCIn
KanablKkTapblHbIH kenemi xbirbiHa 0,030 ToHHaHbI Kypanabl. KyKipT KbILKbInbl 3aybITblH NanganaHy
KesiHOe KaTTbl OHEepKacCinTiK KanablKkTapablH Kblndblk enaipici 505,43 TOHHA, KaTTbl XOHe
TYPMbICTLIK  Kangblktap xbiiblHa 17,40 TOHHaHbI  Kypanadbl. TYPMbICTbIK KangblkTapabl
«CtenHoropck Tasanbik» XXLWC-HIH MamaHgaHabIpbINFaH KOCIMOPHbIHA XeTKi3y XocnapraHbin
OTbIP, KbIBMET KOpCEeTY Typasnbl KerniciMre cankec KaTTbl eHepkacin kangpikrapbl «MIMM» XKLLIC-HiH
KongaHbICTarbl kanablk KoMMarnapbiHa TackiMangaHagbl.

KanfaH kangblktap (KbinblHa 2,5 TOHHA / Xbif KenemiHgeri MeTtann CbhiHbIKTapbl, XbifblHA
0,0781 TOHHa LWamacblHOaFbl FIOMUHECLIEHTTI XX8He CblHaMThl Wamaap) XeHe onapablH nanga
GonyblHa GarnaHbICTbl KangblKTap >XekenereH KkenicimwapTtTap GombliHWA CbIpTKbl yMbiMAapfFa
3KcnopTTayMeH apHawbl OenrineHreH xxepnepae cakranagbl.

KypbinbiC-MOHTaXaay XyMbICTapblHbIH, ©HAipiciHAe nacTaHyablH 2 ke3i 6ap: onapabliH
Gipeyi opraHukanblk xeHe Oipeyi yibiMaacTbipbiniMaraH. ATMocdepa nactanTbliH 3UAHAbI 3aTTap:
anTemip Tpuokenai (Temip okcmai) /Temip GombiHWa/, a30K OKCUAi XX8HEe ANOKCUA, MapraHeL, XXaHe
OHbIH, KocbinbicTapbl/ MapraHew, 1V) okeuai 6ombiHWwa/, KYKIpT ANOKCUAi, KOMIPTEK TOTbIFbl, OTOPIbI
rasgapablH XXeHe Hawap epuTiH, 6eHs/a/nnpeH, opmanbaera, kaHblkkaH kemipcytektep Cioig/
C/ 20-70% xpemHui anokeuai 6ap 6eropraHukanbik WwaH HerisgenreH (kecte 1).
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Kecte 1 — KacinopbiH aymafblHaH Xep YCTi cynapblHbiH CTaH4apTTapblHbIH, KECTECI
OpTtawa YKaHbbIp TNactaywbl
AVMaKTb! TaFalibiHaa XKbIAbIK Koaq{;\(;)bvlf):/lem CybIH W, JlacTayblWwTapably 3aTTapabiH
ymaK Aay XayblH-LLaLLbIH k3 /Lli4 TyTbIHY, Wd, M>SKbIN aTaybl wofblpriaHysl, C,
hx/hs M3 / XKbln mr/n
FumapatTap meH
KypbINbICTapAbIH, 236/250 0,75/0,77 1959 8775 -
waTblprapsi
CanmakThbl
i:‘é’:’g":ama” 236/250 0,75/0,77 428 1917 3atTap 600,0
Aap MyHawn eHimaepi 30,0
Kantamanap 236/250 0,75/0,77 10810 48432 —
CanmakTbl
Bapneifel 13197 59124 sarTap 19,45
HedTenpoaykrhbl 0,973

KanfaH nacraywbl 3aTTapgblH, CTaHOAPTTapbl KACINMOPbIH XXYMbICbIHbIH, 6apbiCbiHAA COHfbI
KenemiH aHblkTaraHHaH keniH BKIT gamy catbinapbiHga Gepineai. Xannbl anfaHga, Xymbic
Ke3eHiHae »KobanaHfraH KocinopblHaa 12 nacrtaHy Ke3nepi oap. KacinopbiHaa
ynMbiMaacTblpblfIMaraH nactaHy ke3gepi Xok. ATMocdepaHbl nacTtamTblH 3UsHObL:  KanbLui
OUrnapokcnai, KyKipT KbllWKbIAbl, KYKIPT, OpraHukanblK KemipTeri, KyKipTTi CyTeK, KeMipTeK TOTbIfbl,
a30T TOTbIfbl, @30T AMOKCUAi, KeMipTeK (Kyne) xaHe TeMeH KyKIpT HerisiHaeri 6eH3nH, aNeMeHTTIK
KYKIpT AMOKCuai, kKaHbIkkaH kemipcyTtekTtep (C1>-Cig) 60nbin Tabbinagbl.

>Kannbl anatTblk Ke3gepdiH caHbl — 5 (TeTeHwe pexuMiHge Ou3enb-3nekTp
CTaHuusAnapbiHbiH - carnblHybiHA ©OarnaHbICTbl), OHbIH Oipeyi yhbiMaacTbipbinMaraH. TeTeHLle
Xafgannap kesiHae aTtmocdepaHbl NnacTanTbliH 3USHObl 3aTTap — OTbIHHbIH, TOMbIK >XaHOaWTbIH
OHIMAEepi: KOpFacblH KOCbINbICTapbl, Kyne (KemipTekTi), 6eH3 (a) nupeH, a3oT AMOKCUAi, KYKipT
anokecugi, KemipTek TOTbIFbl, anbgernarep (cdopmanbgerns), LWeKTi KeMipCyTekTep >KaHe
aTtmocdhepara TerinreH KyKipT KblLKbINbI.

KacinopblH aymarblHbIH KYKIPT KbILWKbIIbl KOMMacbiHOA KYKIPT KblWKbIbIH cakTay kesiHge
(KYKIpT KbILWKbBINbIHBIH KOHUEHTpauuMsanaHFaH epiTiHAginepiHiH Terinyi) eH »ofapfbl pykcaT eTinreH
MaHaepaeH bipwama ackin keTyi MymkiH kaHe LUPK maHi 3,829, CKA wekapacbiHga WPK maHi
0,099 TeH. JneKkTp KyaTblH ewWwipy CoTiHAEe AW3enbAi 3NeKTp CTaHuusSnapblH iCKe KOCKaH Kesae,
KocinopblH aymarbiHga, CKA LwekapacbiHOa oHe TYpfblH anabblHbiH LUeKapacbiHAa NacTaylubl
3atTapabiH LUPK menwepi apTeik 6onmangbl. 3ann WhifapbiHAbINapbl KSCINOPbIHHbBIH, XaHe engi
MeKkeHaepaiH aTtmocdepacbiHOarbl 3uUsHAOblI 3aTTapAdblH Kon  OepineTiH LWeKkTi MaHAaepiHeH
acnangpl.

KacinopblHHbIH aTtmocdepara 3uaHabl 3aTTapdblH Kannbl LWbiFapbiHabinapel — 378,85
T/KbIN, OHbIH iwiHAe: kaTTbl — 0,60 TAKbIN, CyWblK XoHe ra3 Topisai — 378,25 T1/kbin. CKA
LeKkapacblHOa ayafa 3uaHObl 3aTTapAblH LWOFbIpSiaHybl MHIPEaVEHTTEPAiH apKaucbIchl ywiH 1,0
Ml a acnangpi.

KypbIfbiC-MOHTaXgay KyMbIiCTapbl KediHOe aTmocdepara LWbifapbinaTtblH  3UsSHAbI
3aTtTapablH XKannbl WbifapbiHAbiNapbl — XbinNblHa 3,988 TOHHaA, OHbIH iwWiHAe: kaTTbl — 1810
TOHHA/XbIN, CyMbIK XaHe ra3 Topi3ai — 1,288 ToHHa/ KbIN. KypbInblC-MOHTaX XyMbICTapbl KesiHae
aBTOKeNIKTePAiH »annbl WolFapbiHAbnapb! XbinbiHa 42,453 TOHHaHbI Kypanabl (kecte 2).

Kecte 2 — 3annTbl LWbIFapbIHAbLI KO3AEPiHiH, Ti3iMi

LbiFapblHab! ITacTaHy kogbl MeH 3aTTapablH WhlfapblHabInapsl, r/ c Mep3simginik, Weirapbiny 3ann
Ke3iHiH aTaybl araysbl epexenepre 3annTbl peT / XKbin Y3aKTbIfbl, | LUblFApbIHABINAP
coalikec WblFapbIHAbI carat bIHbIH XbINAbIK
KYHbl, T
TyTik (0301) 0,343 0,343 1 168 0,2064
neLuTiH rasbl A3oT anokeuai
(0304) 0,0558 0,0558 0,03354
A30T okcuai
(0330) 0,864 0,864 0,519
KykipT amnokeumai
(0337) 0,216 0,216 0,1298
KemipTek okcugi
(0328) 0,036 0,036 0,02163
KemipTek (kym)
TbIHbIC any (0333) 0,0322x10-7 0,0322x10-7 0,01512
KnanaHbl KYKIipT cynbdumai x10-4
afblHHbIH,
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CbINbIMAbINbIFbI (2754) 0,1147x10-3 0,1147x10-3 0,000538
Makcumangbl
kemipcyTekTep (C12-
C19) akwa
comacblHaa LWoTTa.
KeMipTek

CKA wekapacbiHgarbl ©aprblK LWbiFapblfifaH 3aTTapAblH, LWOFbIpaHybl UHIPeaueHTTepaiH
apkancbicbl ywiH 1,0 MlMa acnamgbl. XKobGa kKopliaraH OpTaHbl KOpfay XeHiHgeri GipkaTap
Wapanapabl, OHbIH iWiHAe Xepai, MUHepanablk pecypcTapibl, cyAdbl, aTMocdepaHbl Kopfray
OorblHWa bGipkaTap MiHOeTTepai aHblikTangbl. Ic-lapanap kopwaraH opTaHbl Oakbiaydbl kKoca
anfaHga, eHbek Xargannapbl kayincisgiriH kamTamacbi3 eTegi.

Ynbl NacTaHy ayKbIMbIH XX8HEe AEeHreniH aHblKTay YLUiH KSCIiNOpbIHHbIH ayMarblHAa >XoHe
CaHuTapnblK KOpfay anMarblHOa TOMbIPaKTbiH, CbiHANybiIMEH Mep3imai Gakbinay >KyMblCTapbiH
XKYpPrisy »kocnapnaHyaga.

XKorapblga anTbinFaHgapablH HerisiHae xxobafa KopluaraH opTara acepai asanTtyabl, KykipT
KbILLKbINbIH  ©HAIpY Ke3iHAe X8He KypbifbiC-MOHTaX4ay >KYMbICTapbIH >XYpridy KesiHge yribl
Kayinciagikti kamTamachi3 eTy 6oMbIHLLIA TananTap KONbIFaH.
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CHMXEHUE BbIBPOCOB BPEOHbLIX BbIBPOCOB B ATMOC®EPY
JILA. MakeeBa, XK.O. TneyoBa, 3.E. bassutoBa, A.[l.MaxmyTtoBa, A.A.CepanveBa

B cmamebe npusedeH KonudecmeeHHbIlU U Ka4eCmeeHHbIU aHanu3 8pedHbiX ebibpocos 8
ammocgpepy 2opoda CmenHozopck. B 200 Ha npednpuamuu eblbpacbisaemcsi 3,988 mMOHH
XUMUYECKUX seuwecms, u3 Hux meepdbie sewjecmea — 1810 moHH/200, xudKkue u ea3006pa3Hbie —
1,288 moHH/200. B npouecce cmpoumesibHO-MOHMaXHbIX pabom Ha npednpusmuu
asmopmaHcrnopmom 8bibpacbisaemcsi 42,453 moHH epedHbix eseujecms. BpeOHblie 8biI6poChI 8
ammocgepy codepxanu: AuokucO a3oma, OKucd aszoma, OUOKUCO cepbi, OKCud yenepoda,
yanepod, cynbgud yenepoda. [lpu cmpoumesibHO-MOHMaXHbIx pabomax e ammocgepy
8bi0enisiemcs uenbili psid epedHbix seuwecms — 3,988 moHH 6 200, u3 Hux 1810 moHH meepdbix
sewecme u 1,288 moHH 6 200 XUOKUX U 2a300bpasHbix eewecms. [laHHble Xumu4deckue
gewecmea okasblearom 8pedHoe 8/IUSHUE Ha 300p08bE Yerlio8eKa U OKpyKarouwlyto cpedy.

Knrodyeenlie cnioea: MOHUMOPUH2 8030yxa, 3azgpsi3HeHue 8030yxa, Xumu4yeckue
3aepsAsHsuUe seuecmaa, rnpoMbIWIIeHHbIE 0MX00bl

THE REDUCTION OF EMISSIONS OF HARMFUL EMISSIONS INTO THE ATMOSPHERE
L. Makeeva, Zh. Tleuova, Z. Bayazitova, A. Makhmutova, A. Seralieva

The article presents quantitative and qualitative analysis of harmful emissions into the
atmosphere of the city Stepnogorsk. Per year the enterprise is thrown 3,988 tons of chemicals, of
which solids — 1810 tons/year, liquid and gaseous — 1,288 tons/year. In the process of construction
and installation works at the enterprise avtostankoprom ejected 42,453 tons of harmful substances.
The harmful emissions contained: DIACID nitrogen, acid nitrogen, DIACID sulfur, carbon
monoxide, carbon sulfide carbon. Construction works in the atmosphere produces a number of
harmful substances - 3,988 tons per year, of which 1810 tons of solids and 1,288 tons per year of
liquid and gaseous substances. The chemicals have harmful effects on human health and the
environment.

Key words: air monitoring, air pollution, chemical contaminants, industrial waste
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lon-®apabu aTbiHaarbl Kasak ¥NTThlk YHMBEpcUTeTi, ANMarsl K.

2C.Ce17|q:)yru'w|H atblHaarbl Kasak ArpoTexHukanblk YHuBepcuteT, ACTaHa K.

3«AsamaTTapra apHanfaH yKiMeT» MeMmneKeTTiK Koprnopauuscel komMmepumsnbik emec AK Anmartsl
kanacblHOarbl unuansl

XXAUBbINbIMAOAP CANACbIH 3EPTTEY - KA3IPTI TAHOAFbl FTEOBEOTAHUKAIBIK
X¥MbICTAPAbIH ©3EKTI MOCENECI

Anpatna. Makanada >Kambbinn obnbicsl, balizak ayOaHbiHa Kapacmbl CyxaHbaeg ernidi
MekKeHi xalblribiMOapbIHbIH 6ciMOikmep XabbiHbl, KyrnbmypmexHUKasbiK xardalbiHa 3epmmeyrnep
XKypaisineeHi alimeblinrad. 3epmmeyriep HamuxeciHOe aymakmbiH chriopucmukarbik Kypambsl 30
mykbimMOac, 81 mybicka xamambiH 96 mypdi Kypadbl. Typnep caHbl bolibiHwa Poaceae Barn.,
Asteracece Bercht., Fabaceae Lindl. mykbimMOacmapeiHbiH ©kirndepi Ker ekeHOiei xoHe eciMOiK
myprepiHid kenwiniai, aFHu 59 myp ManassiKmbsl mypriepae, OHbIH iwiHOe 12 myp — yrnbi, 8 myp —
Oapinik ecimOikmep 6orsbin mabbinadsl. MayceimObik natidanaHyda HeaisiHeH KoKmeMOiK-xa30bIK-
Ky30ik albinbiMOap 6acbiMm — 3942 zekmap. 4091 eekmapObl arnbifl XamkaH Xxarrbl
albineimOapobiH 3701 2ekmapbl ma3sa xepnepdi, 53 zekmap  bymarnsbi, 337 eekmap
manmarnraH xeprepdi Kypaldbl. 3epmmernzeH aymakmarbl XalblibiMOapObiH asbiKmbIK KOPbI
aHbiKmarnobl. KynbmypmexHukarbik xardal bolibiHwa wabbiHObikmap ma3sa dern ecenmenedi.

TyliH ce3dep: xalbinbiM, wWabbIHObIK, chriopucmukarnbsiK Kypam, mana3sbiKmbl eciMOikmep,
KynbmypmexHuUKarsiblK xaroad.

KasakcTaHgarbl WengeHy npouecTepiHiH bonybiHa oKemneTiH aHTponoreHaik dakropnap eH
OipiHWI LWapyalbinblKk apekeTTepre: Man >XaublbiMbl, Xep 6eny, Xep Kasy, KypblUibiC XoHe
OHAIPICTIK, 3aHCbI3 afall KblpKy, Man MeH OTbiH peTiHae OyTanapabl aHe xapTbinan 6ytanapabl
TaMbIpbIMEH KOMapbIN LWbIFAapy, OpMaHabl XXoHe fananbik epTTep, XYNeci3 Kanbinka KenTipy, engi-
MeKeHOep MaHblHOafFbl KOKbIC YHAMenepi, Tonblpak MeH >XepacTbl CynapbliHbIH, YNbl 3aTTapMeH
nacTaHybl, KenikTepaiH, acepiHiH, xa He T.6. HaTwxeci Ae 6onbin Tabbinaabl [4,9].

Ocimaiktep xabbiHbl akoXxyneae kebiHece OGipiHWINIK eHIMAINIKTI KanbiNnTacTbipagbl, Oykin
3HepreTUs anMacyabl aHbIKTauTbiH PU3MOHOMUSATbIK KOMNOHEHTI 6onbin Tadbinaabl [3].

OcimaikTep kaybiMAacThIKTapblH KOpFay XaHe TuiMai namganaHy — akoxywnegeri 6y3binFaH
Tene-TEeHAOIKTI KannbiHa KenTipyai kaMmTamachbi3 eTyre, Kornawucbi3 dpaktoprnap MeH aHTpornoreHgi
acepAiH 3apganTapblH asanWTyFa, Tabufn npouecTtepai caktayFa MymkiHAik ©epepi. Ocebl
Tanantapdbl cakramay Tonblpak ©Oy3sbinyblHA XeHe eciMAiK >KabblHbIHbIH, Aerpagauusra
ylwblipayblHa, WenaeHy NpoueciHiH AamybiHa anbin kenegi. KebiHece engi-mekeHaep ayMafblHAafbl
XanbinNbiMAbl XXeprep, WabblHAbIKTap, epicTep MeH KyAblKTap Aerpagauusira yuwbsipangbi [8].

XX facblp COHblHAAQ ayblnwapyalbinblK  ©HOIPICTEPIH  Xypridy HaTwxkeciHae 6Gapnbik
XanbinbiMgap «by3binyablHy COHfFbl AeHreniHae 6ongpbl xeHe TinTi nanganadbiMmagsl. Onapabiy,
XapTbICbl 6TE KaTThl AEHrenae xoeHe nanganaHyablH COHfbl AeHreniHae 6onabl [6].

Man >kalbinbiMaapbiHAarbl ©cCiMAIKTEP »KaOblHbIH, XaWbiNbiMAap MeH nileHaikTepain
KyNbTypTEXHMKANbIK Xan-KyMiH XaHe XauvblnbiMgapabl MaycbiMAblK navganaHy kepceTkiTepiH
aHblKTay MakcaTbiHaa bansak ayaaHbiHgarbl CyxaHbaeB engi mekeHiHae «AsamaTTapra apHanfaH
YKIMET» MeMIiekeTTiK Koprnopauumscel kKommepuunanslk emec AK AnmaTtsl KanacbliHgarbl ovnuansl -
arpoXuMUANbIK,  TOMbIPAK  3epTTey JKeHe KelweHdi i30ecTipy  JKyMbICbl  AenapTaMeHTi,
«leoboTaHuKanblk i34eCTipy XoHe XepAi MOHUTOpuHriney» 6eniMmiHiH mMamaHgapbiMeH Oipre
1:25000 macwrtabTta 7649 ra ayaaHaa 3epTTey XKyMbICTapbl XYprisingi.

CyxaHbaeB aybingblk okpyri «XKakaw» Kkonxosbl 6asacbiHga KypbiniFaH. Lapyalwbinbik
TepputopusacelHga CyxaHbaeB ayblnablK OKPYriHiH OKiMWIiNik opTanbifbl — XKakaw aybinbl
OopHanackaH.

CyxaHbaeB aybinablk OKpyriHiH, Herisri xxep TenimiHiH >xepnepi LWbIFbICbIHAA MEMIEKETTIK
OpMaH KOpbl >XeprepiMeH, OHTYCTIK-LbIFbICbIHOA >XoHe OaTtbicbiHAa TYWMEKEHT engi MeKeHi
xeprnepimeH, oHTyCTiriHae »KaHaTtypMmbIC enfi MekeHi xxeprepimeH wekapanacagbl.
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AKwonak xep TenimiHiH >kepnepi oOHTycTiriHae >XamObin aygaHbiHbiH, OGaTbiCbiHOA
boTtamonHak enpi MekeHi, conTycTiriHge TyMMeKeHT engi MekeHi, wbifbicbiHaa OuxaHabl engi
MEKeHI XepnepiMeH Luekapanacagb!.

3epTTey aydaHblHblH Xannbl aymarbl 7649 rektapdbl Kypamgbl, OHbIH iWiHA4e
aybinwapyawbiblk  nangansl Xepnepi — 7127 rektap, 6acka xeprnep — 522 rekrap.
AybinapyallbinblK XXepnepiHiy, iwinge: xanbinbiMgap — 4091 rektap, eriHgik xepnep — 2736
rektap, niweH opaTtblH Xepnep — 291 rektap, 6akrap — 9 rektap aymakTbl anbin xaTblp. backa ga
xXeprnep KypambiHa: ©ytanap — 31 rekrap, kaMmbICTbl 6aTtnaktap — 6 rektap, engi mekeHgep — 236
rekrap, cynbl xepnep — 109 rekrap, masapnap — 5 rektap »epai anbin xarbip.

3epTTey aydaHbl Wengi 3oHara Kipefdi XeHe >Kasfbl KOHTMHEHTanbAbl bICTbIK KMMaTbIMEH,
CYbIK KblCbIMEH, a3 aTMocdeparnbiK XayblH-LalbIHbIMEH, XXOfFapbl OynaHybIMEH XXoHe KyH cayneci
OEeHreniHiy, xorapfbl 6onybiMeH cunatTanagpl. XXep GepgepiHiv, Herisri TmnTepi — Tay eTeriHgeri
XasblkTap, Manga agbipnbl kymaap.

Mvaporpadmkanblk xyne Kapacy eseHiveH xoHe Cynembanm OynafbiMeH >xaHe onapfa
KIpeTiH KaHangapMeH epekweneHedi. 3epTTenreH TeppuTopusiHbiH - Tomblpak XabbiHbl —
LanfbIHAbIK CYP XXoHe allblK CONTYCTIK TOMblpakKTap >aHe Kymaap.

[eoboTaHMKanblK 3epTTey XyMbiCTapbl OypblHHAH XYPrisinin Kene »artkaH Knaccukanblk
OanblHObIK, Aananbik XXoHe Kamepanablk ke3deHaepaeH TypaTtbhiH agicTep bombIHLWA Xyprisingi [5].

Ocimaiktep TypnepiH aHblKTay apHalbl aHblKTafFbll OKynblikTap ©OombiHWa [10, 2],
eciMaikTepaiH, TaKCOHOMUANbIK aTaynapbl Aa Ken KongaHblaTtbhiH FbISIbIMU-0KY KypangapbiHaH [1,7]
anbIHAb.

AnblHFaH MonimeTTep OONMbIHWA 3epTTenreH aymakTblH  dropucTuKanblK Kypambl 30
TykbIMaac neH 81 Tybicka KipeTiH 96 Typai Kypanabl.

TykbiMaacTapaarbl TYPNEPAiH caHbl
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Ocimaik xabblHbiHAa 14 Typ AOMUHaAHTTBI (cananbl kapawarblp (Cynodon dactylon (L.)
Pers.), ky3gik xxycaH (Artemisia serotina Bge.), umnuHgpni keintadwen (Aegilops cylindrica (Cesati)
Host.), kantanbl ebenek (Ceratocarpus utriculosus Bluk.), xaTtaraH 6uganblk (Agropyron repens
(L.) Beauv.), kbipfbi3 xaHTarbl (Alhagi kirghisorum Schrenk.), napcel kapapaywatbsl (Hulthemia
persica (Michx.) Bornm.), xaTaraH y kekipe (Acroptilon repens (L.) DC.), kbi3binn musa (Glycyrrhiza
glabra L.), copTtaH anbatmus (Sphaerophysa salsula (Pall.) DC.), kyprak anpayblk (Calamagrostis
epigeios (L.) Roth.), kymic kosiHcymek (Ammodendron argen-teum (Pall.) Kuntze), 603 >ycaH
(Artemisia terrae-albae Krasch.), kagimri kambic (Phragmites communis Trin.) 6onbin keneai.

TypnepaiH 6acbim menwepi (59 Typ Hemece 61,4%) Mana3sblkTbl ©60MbIN Keneai, OHbIH, iWiHge
12 Typ — ynbl, 8 Typ — Aspinik 6onbin ecimaiktep 6onbin Tabbinaabi.

©cimaiktep Tipwinik doopmacskl GoMbIHLIA KemKkbingblkTap — 65 TypAai, onapablH iWiHae y3ak
ecin XeTineTiH kemxbiNgblk wentep — 51 Typai, 6ytanap — 6 Typai, Oytawanap — 1 Typai,
XapTblnan Gytanap »aHe xapTbiian oyTawanap — 2 Typ4eH, arawTap — 3 TypAi kypangbl.
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WenTteciHai  kemxbinabikTapfa  KoHbipbacTap  TykbiMgackl eHe  Kypgenirynginep
TyKbIMAAcbIHAH TypAi eciMaik Typnepi Kipegi.

Bytanap, xaptbinan 6ytanap, 6ytawanap, xapTbinan OyTtawanap xeHe arawTap — 6yn
Tanpgap (Salicaceae Mirb.), Kaparawtap (Ulmaceae Mirb.), TapaHgap (Polygonaceae Juss.),
Anabotanap (Chenopodioideae Burnett.), Keyengep (Capparaceae Juss.), PaywaHrynginep
(Rosaceae Juss.), bypwakrap (Fabaceae Lindl.), Xbinfbingap (Tamaricaceae Link.), XXugenep
(Elaegnaceae Adans.), Kypgenirynainep (Asteracece Bercht.) TykeiMaacTapbIHbIH, ekingepi.

3epTTenreH TeppuTopusga Kemkbiablk ecimaikrep 6acbim 6onbin Kenegi, onapabiH, ilWiHEH
KoHbipbacTapabl atan awTyra ©onagpl: kagiMmri kambic (Phragmites communis Trin.), Kypfak
anpayblk (Calamagrostis epigeios (L.) Roth.), xartaraH 6uganbik (Agropyron repens (L.) Beauv.),
603 xxycaH (Artemisia terrae-albae Krasch. ), akwbin xxycaH (Artemisia leucodes Schrenk.) , KbIpfbi3
xaHTarbl (Alhagi kirghisorum Schrenk.), kbi3bin mua (Glycyrrhiza glabra L.) xaHe T1.6.

Bipxbingbiktap T06bIH (23 Typai) Poaceae Barn., Polygonaceae Juss., Chenopodioideae
Burnett.,, Ranunculaceae Juss., Brassicaceae Burnett.,, Asteracece Bercht. TykbiMgacTapbIHbIH
TYpnepi Kypanaoi.

BipxbIngblkTap Herisi mogmMdurKaumanbk Wenkypam kaneintacteipagbl (3demepnep: Codus
capmanacsl (Descurainia sophia (L.) Schur.), wen xaybinwacsl (Alyssum desertorum Stapf.),
Tapakbo3 (Bromus tectorum L.), wbifbic MopTbiFbl (Eremopyrum orientale (L.) Jaub. et Spach.)
XoHe Gipxbinablk copaH: kym ebenek (Ceratocarpus erenarius P.) xaHe kantanbl ebenek (C.
utriculosus Bluk.).

Ekibxbinablk ecimaiktepre 8 Typ Kipeai (akkenkekwe kaTnapLuakkek (Brassica elongata Ehrh.),
xabanbl cabi3 (Daucus carota L.), ycakkemic kapikbi3 (Lappula microcarpa (Ledeb.) Gurke.), ynkeH
G6akaxanblpak (Plantago major L.), kagimri capbikanyeH (Cirsium vulgare (Savi) Ten.), keagimri
warblpTikeH (Onopordon acanthium L.), Toprankekbac rynkekipe (Centaurea iberica Trev.) »aHe
TapburaH rynkekipe (C. squarrosa Willd.)).

YKaybIH-LWallbIHHbBIH, XbINAblK MerwepiHiH, a3 6onybl, ayaHblH TOMEH biNfangbinbifbl, KyLTi
xengep kcepoduTTi eciMaikTepdiH, AamyblHa xafgan xacafaH (Alhagi kirghisorum Schrenk.,
Artemisia terrae-albae Krasch., Ceratocarpus arenarius L. xeHe Ceratocarpus utriculosus Bluk. ).

MesodutTepre wanfbiHObIK KOHbIp6acTap kipeai: Agropyron repens (L.) Beauv., Phragmites
communis Trin., Cynodon dactylon (L.) Pers.

Heriari xxep TenimiHgeri ecimaiktep »abbiHbl apTypniniriveH epekweneHeni. ConTyCTiK alblk
WanfblHObIK-CYp TOMblpakTapda XoHe alblK LWanfblHAbIK-Cyp COp  TonblpakTapga, cop
ToMblpakTapga, casgbl JKasblkTapga KcepomMe3oduTTi eciMaiktep KanbinTtackaH. ©cimaiktep
XabblHbl )XaHTaKTbl, kKAMbICTbI, KOHbIPOacTbl TonTapabl (bugansik (Agropyron Gaerth.), kapalwarbip
(Cynodon Rich.), kambic (Phragmites Adans.), anpaybik (Calamagrostis Adans.), )xycaHabl eHe
KY34iK XycaHAabl XanblinbiMaapabl Gipiktipeai.

WabbiHabikTap Kapacy e3eHi xoHe kaHangap 6onbiHaoa kespecedi. Eptepe  6yn
TeppuTopuaga cyapmanbl Tabufu wanfbiHAbl eciMaiktep 6onfaH. YakblT eTe kene, CyablH
asaloblHa X8He TOoKTaycbld Man >atfa bannaHbicTbl Kapacy e3eHi meH Cynemban OynafbiHbIH
ankabbiHga kcepodunbai ecimgiktep kenten ece bactagpl.

AybingblK OKpyr Tepputopusicbl GoMblHWA KebiHe >KaHTaKTbl XaublnbiMaap TaparnfaH.
YKaHTaktap HerisiHeH ademepni KaybiMaacTbiKTapAaH Typagbl: (KyawblkTbl KOHpipbac (Poa
bulbosa L.), Tonbik kuskeneH (Carex pachystylis J. Gay.), umnuHgpni keintaHwen (Aegilops
cylindrica (Cesati) Host.), TykTi kbinikaH (Taeniatherum crinitum (Schreb.) Desf.), 6Gugan mopTbifbl
(Eremopyrum triticeum (Gaertn.) Nevski.), Tapakbo3 (Bromus tectorum L.), koHbip6acTap (canansl
kapawwarblp (Cynodon dactylon (L.) Pers.), coptaH axblipbik (Aeluropus intermedius Rgl.), xxataraH
buaanbik (Agropyron repens (L.) Beauv.), kagimri kambic (Phragmites communis Trin.), xXycangap
(ky3gik >xycaH (Artemisia serotina Bge.)), copaHgap (cibip copaHwackl (Petrosimonia sibirica
(Pall.) Bge.), TikeHTyk KosiHXXyH (Halocharis hispida (C.A.Mey.) Bge.).

Herisri Xep TeniMmiHiH OHTYCTIK-BaTbIC, opTanblK >XaHe conTycTik Geniri xaHe Akwwonak
XEPIHiH, OHTYCTIK TEPPUTOPUSACHI XKbIPTbISIFaH.

Herisri xxep Tenimi TeppuTOpUSICbIHbIH CONTYCTIK Geniringe epTene XbIpTblFaH Xepnepae
apemepnep (Descurainia sophia (L.) Schur., Bromus tectorum L. xaHe T1.6.) xx8He apamwientep
(Acroptilon repens (L.) DC., Brassica elongata Ehrh., Goebelia pachycarpa (Schrenk) Bge.,
Centaurea pulchella Ledeb.) kesgecegi, sfHW, OCbl Xeprepde LWenkypamaapblHblH, KaiTagaH
KannblHa Keny npowueci Xypin xxaTkaHbl 6avikanagbl.
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Herisri TenimMge KambICTbl XaWblUibiMOap >XapTblnanm rmapoMopdpTel XeHe rmapoMopdThl
ToMblpakTapga VYAKEeH ayMakTbl anbin  xaTtblp. KambICTbl, KOHbIpOacTbl-acpemepni  TunTi
Xanbinbimgap kebipek TapanfaH. byn xanbinbimgap Cynemban e3eHiHiH OorblHOAa OpHanackaH.
KambicTap cy afbiCblHa XakblH xeprepae ecegi. LLyHkbIpnbl )epnepai Kysre genid cy 6acagbl ga
KaMbICTbl baTnakTapra anHanagb!.

KoHpbipbacThl xanbinbiMgap kataraH ounganblk (A. repens L.) neH cananbl KapallarbipMeH
(C. dactylon L.) Kapacy e3eHiHiH, 6onbiHAa KiliripiM ayaaHaa TapanfaH.

Kycangap (Artemisia terrae-albae Krasch. xeHe A. serotina Bge.) annawu TapanfaH,
asgaraH aygaHgapabl XKaHTtak, achemep xaHe xabavbl LenTeciH ecimaikrep anagbl.

1988 KbiNMeH canbICTbipFaHga  3epTTeNnreH  aymakta  eciMAiktep  »KabblHbIHbIH
KcepoduTTeHyiHe GannaHbICTbl bifFan CYWril KOHbIPOGACTbl XavbinbiMaap asaibin, XaHTakTbl
Xanbinbimgap ynranrad. CoOHbIMEH kaTap aymakTblH CONTYCTiK GeniriHgeri eptene erictik 6onfaH
Xepnep kasipri keage 6asny kannoiHa kene 6acraraHbl 6arikanagbl.

KasakctaH PecnybnukacbiHblH Tabufu ManasblkTbl ankanTapbiHbiH KnaccudukaumsicbiHa
conkec TabwufFu ManasbiKTbl XaWbinbiMgap 2 Krnacc TypiHOe OepinreH: Tay angbl onnaHgbl
LanfbliHAbl XarblnbiMaap, WabbiHAbIKTap XoHe anaca aablpfibl Kymaap.

3epTTenreH aymakrarbl Herisri xxep Tenimi MmeH AKLlonak xep TeniMmiHAaeri xarnblneiMaap MeH
nileHaikTepain, KynbTypTEXHMKANbIK XXan-KyrhiH TeMeHaeri kectegeH kepyre 6onagpl. Menimettep
KepceTKeHOen eki ep TenimiHae Ae ayMakTblH Heriari 6eniri Tasa »anbinbiMgap yneciHe TUETIHIH
kepyre 6onagbl (1 kecte).

Kecte 1 — XanbinoiMaapablH KyNbTypTEXHMKANbIK Xal-KyWiHiH cunaTTamacsl, (ra)

OHbIH iWiHae
eKiHLUiniK .
. apamwenti
OCIMAIKTEP Xaunbineimgap
5 Tabwrun xanbinbiMAapAbIH, KYNbTYPTEXHUKanNbIK XabblHbI
YKanbinbim Karoanbl OipXXbInablK Man }XeMenTiH
Aap copaHibl XaHe XOHe Hawap
aymarbl, ra acpbemepni XeniHeTiH
ecimMaikkabbIHabI eciMaikTi
KanbiH
Tasa 6 opTaula KaTTbl
o yTanb
XaubinbiMgap TanTanfaH TanTanfaH opTalwla KaTTbl
xeprep
Herizri Tenim
249 - 53 118 52 118 52
3189 3048 135 6 135 6
3438 3048 53 279 58 279 58
AKLWonak Tenivi
653 653 - - - - -
653 653 - - - - -
Bapnblifbl:
4091 3701 53 279 58 279 58

MaycbiMablKk NanganaHyga HerisiHeH KeKTeMAiK-XasgblK-Ky34ik >Kambinbimgap 6acbim —
3942 rektap. byn xanbinbiMaapAablH, a3blKTbIK KOPbl Kyprak canmakTbliH 22654 1, Hemece 12160 u
asbIKTblK  BipnikTi  Kypanabl. Kektemaik xambinbimgap 69 rektapabl kypangbl. Kektemaik
XanbINbIMHbIH, a3bIKThIK kKopbl 159 U kKypfak canmaktbl Hemece 101 U asbIKThIK Gipnik Kypangbl.
Kektemaik-ky3gik kambineimgap 44 rektap aymakTbl anein  Xatblp. KekTtemaik-ky3aik
XanbinbiMaapAblH a3bIKTbIK KOpbl 167 U KypFak canMakTel Hemece 101 U a3bIKThIK Bipnik anagbl.

3epTTenreH ayMakrarbl XanblbiMAapAablH Xanmnbl asblKTbiK Kopbl 3237 U, KypFak canmakThbl
XoHe 12646 u asblkTblk OipnikTi kypagbl. WabbiHabikTapablH asbikTblk Kopbl 3380 U Kyprak
canMakTbl XaHe 1662 U, a3bIKTbIK OipnikTi Kypanabi.

KopbITbIHADI

[ana 3epTTeynepiHiH manimeTTepi bonbiHwa CyxaHbaeB aybinablk okpyriHaeri Heriari »xep
TeniMmi MeH Akwonak Tenimaepinii pnopuctukansik kypambl 30 TykeiMaac, 81 Tybicka xaTaTblH 96
TypAi kypanapbl. Typnep caHbl 6ombiHWa Poaceae Barn. — 18 Typai, Asteracece Bercht. — 16 Typai,
Fabaceae Lindl. — 13 Typgi kypagbl. Ocimgiktep xabblHbiHAa 14 Typ OMMHAHT ©onbin kenegi.
©cimaik TypnepiHiH kenwiniri (59 Typ — 61,4%) ManasbIKTbl Typnepre, Aapinik ecimaikrepre — 8 Typ,
ynbl ecimaiktepre — 12 Typ kaTtagbl.
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4091 rekTapabl anbin xaTkaH »kannbl xanbibiMgapgbiH, 90,5% Tasa xepnepre, 1,3 %
Oytansl xepnepre, 8,2 % TanTtanfaH xepriepgi kypangbl. CoHbiMeH katap 6,8% TanTanfaH
GipXXbINAbIK copanbl, adhemepni XXoHe XycaHabl eciMaik abbiHbiHa, 1,4% — mMan Hawap XewuTiH
Hemece >XeMeWuTiH apamwenTi ecimaiktepre >atagbl. KynbTypTexHukanblk xafgan 6GownbiHwa
wabblHAbIKTap Tasa gen ecenteneqi.

MaycbiMablKk nanganaHyga HerisiHeH KeKTeMAiK-XasgblK-Ky34ik >kambinbiMgap 6acbim —
97,2%. byn anbinbiMaapAbliH a3blKTblK KOPbl KyYpFak canmakTbliH 22654 U kypaunabl. Kektemaik
xanbinbivgap 1,7% kypanabl. Kektemgik »xarbifibIMHbIH a3bIKTbiK Kopbl 159 L Kypfak canmakThbl
kypangbl. Kektemgik-ky3gik xambinbimgap 1,1% aymaktel anbin XaTblp. Kektempgik-ky3gik
XanbinbiMaapablH asblKTblK Kopbl 167 L Kyprak canmakTbl anagbl. CyxaHbaeB engi MekeHiHaeri
XanbinbiMAapAbIH Kannbl asblKTblK Kopbl 3237 U, KypFakK canMakTbl Kypaca, LwabblHAbIKTapablH,
asbIKTbIK kopbl 3380 L KypFak canMakTbl Kypangbl.
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MCCNEOQOBAHME KAYECTBO MNMACTBULL-AKTYAJIbHAA NPOBJIEMA COBPEMEHHbIX
FTEOBOTAHUYECKUX PABOT
A.C. MypatbaeBa, A.T. Kyatbaes, C.T. HasapbekoBa, B.b. Canbynatosa

B cmambe npueedeHbl, OaHHble 0 UCCNed08aHU pacmumesibHo20 [oKposa U
KyflbmypmexHU4ecKo20 COCMmOsIHUS nacmbuuwy cenbcko2o okpyea CyxaHbaeea balizakckoz2o
patioHa XKambbirickol obnacmu. B pesynbsmame uccrnedogaHuli ¢briopucmuyeckull cocmas
patioHa cocmaensem 96 sudos, omHocsawuxcs Kk 81 pody u 30 cemelicmeam. Mo Konudyecmay
sudos 8 cemelicmeax npeobnadarom Poaceae Barn., Asteracece Bercht., Fabaceae Lindl. u
rnooasrnsouue Konuyecmsa sudos, m.e. 59 sudoe noedaemcsi CKomom, 5008UMbIMU CHUMAarMCsl
12 sudos, 8 sudos-rekapcmeeHHble. 1o ce30HHOCMU UCMobL308aHUsI OOMUHUPYOM 8eCEeHHe-
nemde-oceHHuUe nacmbéuwa — 3942 e2a. N3 obwel nnowadu nacmbuw, 4091 2a Ha 4Yucmeie
npuxodumcs 3701 ea, 3apocwue KycmapHukamu — 53 2a, céumsbie — 337 2a. bbinu onpedesieHbl
Kopmo3arnac ucciiedyemoz2o patlioHa. CeHOKOCbI 0 KyrfbmypmexHUHYECKOMY COCMOSHUIO —
qyucmele.

Knro4eenle crioga: nacmbuwi, ceHOKoc, ¢hriopucmuyeckuli cocmas, KopMo8ble pacmeHus,
KynbmypmexHU4ecKoe COCmosiHUe.
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RESEARCH QUALITY PASTBISCHE-ACTUAL PROBLEM OF CONTEMPORARY
GEOBOTANICAL WORKS
A. Muratbayeva, A. Kuatbayev, S. Nazarbekova, V. Saibulatova

The article contains data on the study of the vegetation cover and the cultural and technical
state of pastures in the rural district of Suhanbayev, Bayzak district, Zhambyl region. As a result of
research, the floristic composition of the district is 96 species, belonging to 81 genera and 30
families. The number of species in the families is dominated by Poaceae Barn., Asteracece
Bercht., Fabaceae Lindl. and the overwhelming numbers of species, i.e. 59 species are eaten by
livestock, 12 species are considered poisonous, 8 species are medicinal. By seasonality of use the
spring-summer-autumn pastures dominate - 3942 hectares. Out of a total area of 4091 hectares of
pastures, 3701 hectares are covered by pure forests, 53 hectares overgrown with shrubs, and 337
hectares of fallen trees. The feedstock of the study area was determined. Hayfields for cultural and
technical condition are clean.

Key words: pasture, haymaking, floristic composition, fodder plants, cultural and
technical condition

MPHTW: 87.51.15

M.B. CepacmmoBny, B.1O. Kupunnos, T.H. CtuxapeBa
TOO «Kaszaxckui Hay4HO-UccnegoBaTesibCKUm WHCTUTYT  JIECHOrO X034amncTBa n
arponecomenuopauuny, LLlyanHck

MUWKPOKIOHAJNIbHOE PASMHOXEHUE BEPECKJIIETA BOPOLOABYATOIO
(EUONYMUS VERRUCOSUS SCOP.) KAK CNNOCOB EM0 COXPAHEHUA
N LWWMPOKOIO NPUMEHEHUA

AHHOmMauusi: B cmambee 208opumcsi 0 Heobxo0uMOCMuU WUPOKO20 MPUMEHEHUS] pedKoa2o,
eHeceHHo20 8 KpacHyio KHuey Pecnybnuku KasaxcmaH pacmeHus — 6epecknema
bopodasyamozo (Euonymus verrucosus Scop.). [JaHHbIl eud exodum 8 OCHOBHOU accopmumeHm
KycmapHUKog 07151 rosie3awjumHoa0 /1ecopa3eedeHusi, 8 Mecmax Cce0e20 fpouspacmaHusi umeem
rnoygosawjumHoe 3HavyeHue Orisl yKperneHusi oepacos, bepezos pek, 0brieceHuUsi CKIIOHO8 20p,
cyumaemcsi 0OHUM U3 caMbix OeKopamueHbIX pacmeHull 8 20pOOCKOM O3efIeHeHUU, U yCrewHo
ucronb3yemcsi 8 cusny ceoell MeHEe8bIHOC/IUBOCMU, c8emoobusocmu, MOPO30-, 3acyxo- U
easzoycmouyusocmu, u obnadaem Opyaumu rone3HbIMU ceolicmeamu. [ns  nonydyeHus
KayecmeeHHo20 nocadoyHo20 Mmamepuarna 6epeckriema 6opodas4yamozo 6ydem npUMEHSIMbCS
cospeMeHHbIl Memod buomMexHOI02UU — MUKPOKITOHalbHOE pa3MHoXeHue. B Hacmosiwee spemsi
OaHHbIl Memod Onsi MHoa2ux 8udo8 OpeBEeCHbIX pacmeHull npuobpern MPoOMbILUIEHHbIE
macwmabbl, mak Kak cHumaemcs Hauboriee HaleXHbIM C MOYKU 3PEHUS 2eHemu4yeckol
cmabunbHoCmu pa3MHoXaeMblx ¢hopM U 1103807155em ros1y4umse om eOUHUYHBIX 3K3eMrsipog 00
MmbICs4YU 0300POBIIEHHbBIX OM Mamo2eH08 pacmeHuli 8 me4YeHUe KOPomkKoz20 rnepuoda 8pemMeHu.

Knroyeesnie cnosa: bepeckriem bopodagyamsil, Euonymus verrucosus, MUKPOK/IOHaIbHOe
pa3MHOXeHue, 03esieHeHuUe, OpPeB8eCHbIe U KyCmapHUKO8bIe 8UObI.

B HacToswee Bpemsa cornacHo KoHuenumm no nepexogy Pecnybnuvkmn KasaxctaH K «3eneHon
9KOHOMMKE»  «...HeobxoauMma peanusauus MNPOEKTOB, HarnpaBfeHHbIX Ha 3addekTnBHoe
COXpaHEeHWe IEeCHbIX PecypcoB, KOHTPONb 00e3neceHus, BHeOpPEeHWe COBPEMEHHbIX MeToa0B
yrnpaBneHnsi NeCHbIM XO3ANCTBOM U pa3BUTME COOTBETCTBYHOLLNX HABbLIKOB B cTpaHe» [1]. OgHum
N3 NPUOPMUTETHBLIX MPOEKTOB B AaHHOM HanpaBfeHuMu SBNSETCS CO3JaHuMe «3efeHoro nosica»
BOKpYr ropoga AcTaHbl, KOTOPbIN NpeacTaBnsaeT cobon CMCTEMY NApPKOB U3 3eSIEHbIX HAaCaXKAEHWI:
AepeBbEB, KYCTAapPHUKOB M MCKYCCTBEHHOrO feca. Ha ceroaHsilHMiA AeHb BOKPYr ropoAa NoCaXeHo
Gonee 73 TbicAY rektap neca. B necomaccmBax «3eneHoro nosica» CTonuubl npomspactatoT 6onee
9,6 mMnH. gepeBbeB, okoro 1,9 MnH. KyctapHukoB. B cootBeTcTBuMM € [Mporpammont pasutus
ropoga AcTaHbl Ha 2016-2020 rogbl «... feco3allmMTHble MOSIoChbl «3efleHoro nosica» oygyT
npeobpa3oBaHbl B MOMHOLEHHbIA NIECHON MacCuB C AOMrOBEYHbIMU XBOWMHBbIMW U OpPEBECHbIMU
KynbTypamu, Ha ©0ase koToporo 6ygeT pasBuBaTbCA YHWKanbHas WCKYCCTBEHHO CO34aHHast
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akocuctema. B pamkax nposegeHuns paboTt nNo yBennyeHno 61uonorndyeckoro pasHoobpasusa oyayt
BblCaXXeHbl  BbICOKONPOU3BOAUTENbHbIE JECHble  KyrNbTypbl  PasfU4yHbIX MOpog, MOCEsHbI
MHOroneTHue Tpasbl ...» [2].

OpHako [nsi BbINOMHEHMA BCeX 3TUX 3agdad Heobxoaum KadYeCTBEHHbI MOCaAO0YHbIv
MaTepuan ApeBECHbIX W KyCTapHMKOBbLIX BWMAOB, KOTOpble OyayT npouspactaTb B CHOXHbIX
MOYBEHHbLIX YCNOBUAX. AKTyanbHbIM pelleHMeM B [AaHHOM Ccriyyae 4BrseTcs npuMeHeHue
COBPEMEHHOr0 MeTofa OMOTEXHOMNOIMM - MMUKPOKMOHANMBLHOrO Pa3MHOXEHUs!, KOTOpoe B
HacToswee Bpems AN MHOMMX BWAOB [APEBECHbIX pacTeHun npuobpeno npOMbISIEHHbIE
MacwTabbl, Tak Kak cunTaeTcs Hanbornee HageXHbIM C TOYKU 3PEHUS FreHeTUYECKO CTabunbHOCTU
pa3mMHoXaembix ¢opm. B Toxe Bpemsa meTog in Vvitro, No CpaBHEHWO C TpaguLMOHHBIMU
crnocobamn pasmMHOXEHMSI PacTEHUKW, MO3BOMSIET MOMYYMTb OT €AMHUYHbLIX IKIEMMNNAPOB A0
TbICAYM O300POBMEHHbIX OT NMaTOreHOB PacTeHU B TEYEHWMEe KOPOTKOro nepuoga BpeMeHUu (BHe
3aBMCUMOCTM OT Ce30Ha) M KIOHMpOBaTb MaTepuar, TPyAHO pasMHOXaeMbl TPaauUMOHHBbIMA
meTtogamu [3-5].

[peBecHble 1 KyCTapHUKOBbIE BUAbI, MPUMEHSIEMbIE B HAcTOsILLLEee BpeMs O11S O3eNeHeHus,
TpebyloT paclwmpeHnss 3a CcYeT BHeOpPeHWUs HOBbIX BWAOB, paHee He WCMNoMb3yeMblX, HO
peKOMeHAOBaHHbIX Anst ucnbitaHusa. OgHMM 13 TakMx BUOOB siBnseTcs 6epecknet 6opogaByaTbiv
(Euonymus verrucosus Scop.), KOTopbli obnagaet OeKopaTUBHbIMM W OPYrUMU NOSIE3HbIMU
cBoncTBaMn, HO gaBnseTca pegkum B Pecnybnuke KasaxctaH n BHeceH B KpacHyto KHury [6].
CooTBETCTBEHHO NPUMEHEHME €ro B MacCOBbIX KONM4YecTBax KpawmHe orpaHuveHo. B aton cesasu
paspaboTka cnocoboB MUKPOKNOHaNbLHOro pa3mHoxeHus 6epeckneta 6opogasyartoro (Euonymus
Verrucosus Scop.) no3BONUT COXpaHUTb GuopasHoobpasne p[aHHOrO Buga W NONYYUTb
Ka4yeCTBEHHbIN NOCaA0YHbIA MaTepuan B HeorpaHMYeHHbIX KONM4YecTBax.

Bepecknet 6opoagasyathin (Euonymus verrucosus Scop.) (puc. 1) — Bua poga bepecknet
(Euonymus L.) cemewnctBa bepecknetoBble (Celastraceae R. Br.). [lNpeactaBnser cobou
nMCTONaaHbIN KyCTapHUK, AoCTUrarwowun BoicoTel 1-3 M, pexe gepesue 00 4-6 M. Mo ckopocTtu
pocta OepeckneT ©opogaByaTbii OTHOCUTCA K MeANIeHHO pacTyluMMm KycTapHukam. [lepsoe
uBeTeHne Oepeckneta CEMEHHOro MPOUCXOXAEHUS HaunHaetcss C¢  4-5-neTtHero Bo3pacTa,
BereTatMBHOrO NPOUCXOXAeHUs — ¢ 3-rneTHero Bo3pacta. AnutensHoOCTb Xu3Hu okono 50 ner [7-
9].

. |
PucyHok 1 — Bepecknet 6opogasyatbii (Euonymus verrucosus Scop.) B AeHgponapke
KasHUWUJTXA
Bepecknetr  GopopaByatbii  —  eBpOMENCKO-mManoasvaTckum  GopearnbHblii  BUA,

pacnpocTpaHeHHbii B EBpone ot tora CkaHanHaBum ao BankaHckoro nonyoctposa v Kpbima, a B
npegenax Asun — B Manon Asun n Ha KaBkase. BcTpeyaeTcs nog nonoroMm LWMPOKONUCTBEHHbIX U
XBOWHbIX NE€COB B COCTaBe MOAMecKa, pexe cpean 3apocriel KyCTapHUKOB, OBbIMHO MO peyHbIM
AONNHaM 1 oBparam, yuenbsam rop 4o Boicotbl 2100 M Hag ypoBHEM MOPS, Ha BoraTbiX N3BECTbIO
CynecYaHbIX N CYrNIMHUCTBIX MOYBAXx, XOPOLIO ryMyCUpPOBaHHbIX neckax [7, 10].

B kynbType Bug u3BecteH ¢ 1763 roga. KynbTuBumpyeTcsa 3a npegenamm apeana B
ApxaHrenbckon, Nepmckon, Ceepanosckon, YensbuHckon obnactax, Ha Antae, B KpacHosipckom
kpae, B lNpumopckom kpae, KasaxctaHe n Knprmsmm; nmeeTtcs Takke B napkax M GOTaHMYEeCcKux
cagax Anmatbl, Kaparangbel, HoBocubupcke v ap. B ycrnoBusax KynbTypbl nokadan cebsi kak Becbma
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HEeMNpUXOTNMBbIA, MeANEHHO PacTyLLMI, TEHEBbIHOCMMBLIA KYCTapHUK C OBUNbHLIM LIBETEHUEM, HO
cnabbiM nrogoHoweHmem [7-9].

BepeckneTt 6opogaByaTbii MOXET CMYXUTb UCTOYHUKOM MHOMMX XMMUYECKUX coequHeHnn. B
Kope KopHenm W nnogax Obinm obBHapyXeHbl caxapa, ropbkue BellecTBa M CMECb KUCHOT:
acnaparMHOBOW, BWUHHO-KAMEHHOW, JTIMMOHHOW, sA6nodHon, as3oTHom wn Gepecknetoson [11]. B
nmncTbax cogepxatca dnasoHougbl (8o 3,2%), BbICLUME XUPHbIE KUCAOTbI U MX rmuuepugbl. U3
CeMsiH BbleneHo xupHoe macno (ao 54,8%). O6HapyxeH ButamuH C [8]. Bnarogapst 6oratomy
XMMUYeckomy coctaBy Gepecknet 6opogaByaTbii HAXOAMT NMPUMEHEHUEe B HApOAHOW MeduuuHe
Kak crnabutenbHoe (BETBM M Mnogbl), AMYPETUYECKOE M OTXapkuBaiwuwlee (nnogbl) cpeacrea. B
kope kopHen Oepeckneta 6GopogaBuatoro cogepxutca 0o 32% ryTTbl, KOTOpas B CMecu C
NPUPOLHbLIMM CMONaMn AaeT ryrranepdy — BewecTBo, 65M3koe no CBOMM CBOMCTBAM K Kay4dyKy U
nmelllee NpMMEHeHNe B CaMbiX pa3HbiXx obractax TexHuknm u 6biTa. Kopa pacteHuss Haxogut
NpMMeHeHMe B NPOM3BOACTBE MO U3rOTOBMEHMIO UCKYCCTBEHHOrO LUENKa M LTanesnbHbIX TKaHEW.
3 npuceMeHHNKOB N3roTaBNMBAIOT XENTYO Kpacky. Macno cemsiH ncnonb3yeTcs B MblTIOBApEHUN
[7-8].

Bepecknetr 6GopogaByaTbii  BXOAUT B OCHOBHOW aCCOPTMMEHT KYCTApHWKOB AN
nonesawmnTHOro necopasBedeHnsi, Tak Kak ero pekoMeHOyeTCsi MCronb3oBaTb MOYTM Ha BCexX
TMNax MNOYB BO BCex 06MacTsx, KpOMe CBEKNOCEWLWMX panoHoB. Bug pekomeHgoBaH Ang
CO3[aHusA 3alUUTHBLIX JIECHbIX MOMOC Ha MOMsX B 30HE CTEMHbIX W JIEeCOCTEMNHbIX pPanoHOB
eBponenckon Yactn Poccun, CesepHoro KaBkasa n BoctouHoro 3akaBkasbsi, H0OXKHOM YacTu Ypana,
3anagHon Cubupn, 3anagHblX M ceBepHbix obnacten KasaxctaHa. Bua B MecTax CBOero
npovspactaHns MMeeT MNO4YBO3aLMTHOE 3HavYeHue [ANs yKpenneHus oBparoB, GeperoB pek,
obneceHus cKNoHoB rop [7].

Bepecknetr GopogaByaTbii CUYMTAETCS OOHUM U3 CaMbIX [OEKOPaATUBHbIX pacTeHUi B
FTOPOACKOM  O3€efleHEHWU, W  YCMELWHO WCMOoMnb3yeTca B CWUiy CBOEW TEHEBbIHOCIMBOCTH,
CcBeToNbMBOCTM, MOPO30-, 3aCyXO- U ra3oyCTONYMBOCTU. XOPOLLUO MEPEHOCH YCroBUSA pocTa B
rOpOACKOM cpefe, OH MOXeT UCNONb30oBaTbCA B pasNU4HbIX TMnax nocagok. bnaropaps sipkow
OKpacke OCEeHHeln NUCTBbI M NNoAoB E. verrucosus npurogeH Kak LBETOBOMW aKLEHT B rpynmnoBbIX U
OOMHOYHbLIX MOCaAKax MapKOBbIX KOMMNO3UUWMWA. PacTeHne nerko nepeHoOCUT CTPUXKKY, NO3TOMy
NPUMEHSIETCA MNPU  CO3[4aHMM CTPUKEHbIX XMBbIX W3ropogen. XOpowo BbIMMSAUT OH U B
HeCTpWXKeHbIX un3ropoaax wu 6Gopawopax. byayum B 6GonblMHCTBE CBOEM CBETONHOOMBLIM
pacTteHneMm, bepeckneT 6opogaByaThbi NbILWHO pa3pacTtaeTcs Ha OonyLiKax, BbINOMHAS (PYHKLMIO
3aLNTbl OCHOBHOIO HacaXaeHWs OT BbITanTbiBaHWSA B Mapkax n neconapkax [7].

Bepecknetr GopopaByaTbii MOXET pPa3MHOXATbCA CEMEHHbIM MyTEM — BblpallMBaHUEM
CesHUEeB B MUTOMHUKE, KOPHEBbIMW YepeHKamn M OTnpbiCkamu, 3eneHbiMu YepeHkamu. Cpeaun
AaHHbIX cnocoboB Hambonee ycnewHbIM SBNAETCA pa3BedeHVMe KyCTapHUKa KOPHEBbIMM
yepeHkamu. MNMpmxunBaemocTb YepeHkoB (NnoberoobpasoBaHme 1 YKOPEHEHME) NpU Takom crnocobe
pa3MHOXeHUs1 o4eHb Bbicokas (0o 80-100%). PasmHoxxeHne BepeckneTa 6bopogaByaToro neTHUMM
noberoBbiM1 YepeHKkamn OObIMHO MeHee yCcnewHo, YeM npeablgywmn cnocob. Yacto yepeHkn B
nepebli rog ob6pasyloT Nuwwb HEBOONbLUYD KOPHEBYH) CUCTEMY, MOYKM XXE He pasBMBalOTCA B
nobern. Tako matepman npu nepecagkax gaet 6onblwon oTnag n TpebyeT ewe 40 BbiCagkuM Ha
MOCTOSIHHOE MEeCTO [ByXneTHero BocnuTaHua. CeMeHHOe pas3MHOXEHWEe Yy [aHHOro Buaa
3aTpygHeHo. JTO CBA3aHO C TeM, 4YTO cemeHa ©Oepeckneta 6opogasyaTtoro obnagatoT
ANUTENbHLIM CEMEHHbIM MOKOEM, HEeCKONbko 6ornee KOPOTKMM NpuM paHHEOCEHHEW 3aroToBKe
CeMsiH B Hadane nepuvoda packpbiBaHus Kopobodek. [Mpu BeceHHMX noceBax HeoOGXoAMMO
npuMeHeHne AnuTernbHOW cTpatudukaumMm — okono 6 mecsuesB. B npupoge cemeHa Bcxoadat
00bI4HO Ha BTOpPYHO BECHY [7, 9].

OcobeHHocTblo BepeckneTa aBNsSETCS TO, YTO KOrga Ha SaHHOM KyCTapHMKe, BbiCaXEeHHOM
BO3Me MNOAOBbIX OEpeBbEB, BCE 3aTAHYTO MAyTMHOW C rHe3gamu ryceHuud, pactywume psgom
A6NoHM cBOGOAHbLI OT BpeauTenen. ATO CNYXUT OCHOBAHMEM WCMOMb30BaHUSA pacTeHusa ans
3awmThl caga ot Bpeautenen [7].

CornacHo nutepaTtypHomy 0030py OTEYECTBEHHbIX W 3apybeXXHbiX MCTOYHWKOB, a TaKke
naTeHTHOMY MOMCKY B HacTosiiee Bpema Ansa 6epeckneta 6opogasyatoro (Euonymus verrucosus
Scop.) oTcyTCTBYIOT paboTbl MO MUKPOKMIOHANbHOMY Pa3MHOXEHWIO.

B 1989 rogy ydveHbimn n3 CLUA n3yyeHo passuTMe npuaaTtodHbix noberoB y GepeckneTta
kpbinatoro (Euonymus alatus) in vitro [12]. B coBMeCTHbIXx paboTax aMepuKaHCKMX U KUTaMCKUX
nccnegoBaTenen nsydeHa pereHepauunsa u arpobakrepuanbHas reHeTuyeckas TpaHcdopmaums E.
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alatus [13] u pereHepauus TpunnougHoro pacteHus E. alatus «Compactus» 13 TkaHewn
aHgocnepma B KynbType in vitro [14]. ®paHuy3ckumm ydeHbimn B 1999 rogy 6binn nccnegoBaHbl
ocobeHHOCTN comaTuyeckoro ambpuoreHesa B KynbType in vitro Gepeckneta eBpOMNemncKkoro
(Euonymus europaeus) B 3aBUCUMOCTW OT Tuna YrneBOAOB M OCMOTUYECKOro noTeHuumana
nutatenoHon cpedbl [15]. PasmHoxeHue in vitro ©epeckneTta kapnukoBoro (Euonymus nana)
nccneaoBaHO POCCUMCKMMW  YYEHbIMW: OMTUMMU3NPOBAHbI YCNOBUS  KyNbTUBUPOBAHUA in  Vitro
BereTupyroLwwmx noberoB AaHHOrO pacTteHus U paspaboTaHa TEXHOMOrMa ero MMUKPOKMOHANbHOro
pa3sMHOXeHust [16-18]. Bbicokaa addekTMBHOCTb pereHepauumn pasHoBMOHOCTM GepeckneTta
dopuyHa (Euonymus fortunei var. radicans) ns runokotuns B KynbType in vitro 6bina ycTaHOBNEHa
Kntamckmmm  ydeHoimn B 2009 rogy [19]. [MakuctaHCKMMKM  unccriegoBaTendamu  UsydeHa
nponudepauunsa noberos bepeckneTa ssinoHckoro (Euonymus japonicas) B kynbType in vitro [20].
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CYUENQI KABbIPXbIKTbl (EUONYMUS VERRUCOSUS SCOP.) OHbl CAKTAI KAITY XX8HE
KEHIHEH NMAUWOANAHY ToClJll PETIHOE MUKPOKNOHObI KEBEUTY
M.B. Cepadumosud, B.KO. Kupunnos, T.H. Ctnxapesa

Makanada KaszakcmaH PecrniybnukacbiHbiH Kbi3blil KimabbiHa eHaisineeH cupek ecimMOiK -
cytendi KabbipxXbiKmbl (Euonymus verrucosus Scop.) KeHiHeH nalidanaHy kKaemmiai myparibi
atmeinadel. byn myp maHan Koprafbl OpMaH ecipyae apHanfaH 6ymanapObiH Heezisai
myp)xuHarbiHa eHedi, e3i ecin mypraH xepriepOe XbipanapObl, ©63€H XUekmepiH bekimy, may
bexkmepriepiH opmaHdaHObIPY YWIiH MOrbIpakKoprarbilu MaFHara ue, Kana keaandaHoblpybiHOa eH
CcoHOIiKk ecimOikmepdiH bipi 6o0nbin caHanadbl, XoHe 63iHiH KereHkeae me3simodiniai, XapbiK
cydeiwmiai, asi3fa, KypraKWwblfbIKKa XoHe 2a3dapra mesimoOiniai apkacbiHOa coemmi
nati0anaHbinalbl, xoHe backa 0a kacuemmepae ue. Cylendi KabbipXXbIKMbIH canasibl OMbIPFbI3y
MamepuarnbiH any YwiH 6uomexHOo2uUsHbIH 3amaHayu odici KondaHbliiambiH 60nadbl -
MUKPOKITOHObI kebelmy. Kasipai yakeimma 6yn edic kernnmeaeH araul 6cCiMOiK myprepi ywiH
eHepkacinmik macuimabka ue 605n0bl, cebebi kebelminemidH opmanapObiH 2eHemuKarsbiK
mypakmabInbifbl XKafbiHaH aHarypribiM CeHimOi 60sbin caHasialbl XoHe KbiCKa yaKblm Mep3iMi
iwiHOe bipni-xapbiM daHadaH rnamozeHdepdeH cayblKMblpbiniFaH MbiHOaraH eciMOikmep aryfa
MYMKiHOIK 6epedi.

Tytin ce3dep: bepecknem b6opodasyamnil, Euonymus verrucosus, kezandaHobipy, arawl
JKoHe bymarnbl mypriepi

MICROPROPAGATION OF WARTY EUONYMUS (EUONYMUS VERRUCOSUS SCOP.) AS A
WAY FOR ITS CONSERVATION AND WIDE APPLICATION
M. Serafimovich, V. Kirillov, T. Stikhareva

The article talks about the need for broad application of warty Euonymus (Euonymus
verrucosus Scop.) — rare, listed in the Red book of Kazakhstan plants. This species is included in
the main list of shrubs for shelterbelts afforestation, has a conservation importance for the
strengthening of ravines, banks of rivers, afforestation of mountain slopes in their places of growth,
is considered one of the most ornamental plants in urban landscaping, and has been successfully
used as shade-tolerant, light-demanding, frost-, drought — and by gas resistant, and has other
useful properties. To obtain high-quality planting material of Euonymus warty will apply a modern
method of biotechnology — micropropagation. Currently this method for many species of woody
plants have acquired an industrial scale, as it is considered the most reliable from the point of view
of genetic stability of propagated forms and allows to obtain thousands of plants recovered from
single samples in a short period of time.

Key words: Warty Euonymus, Euonymus verrucosus, micropropagation, planting, tree and
shrub species
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3.K.XXymagunosa', I K. Kananosa', A.U. Xain6ynnuna', A.C. Bota6aesa', A K. Beknwea®
lFocyﬂ,apCTBeHHbu?l MeOUUNHCKMIA yHuBepcuTteT, r. Cemen
locnuTanb "ocymapCcTBEHHOrO MegMLUMHCKOro yHuBepcuteTa ropoga Cemen

3®PEKTUBHOCTb NPUMEHEHUA KATETEPHOU CUMNATUYECKOW OEHEPBALIMU
NMOYEYHbLIX COCYAOB NPU PE3UCTEHTHON APTEPUAITbHOW NTMNEPTEH3UU B
MEOULMHCKOM NrOCNUTAJIE TOCYOAPCTBEHHOIO MEANUMHCKOIO YHUBEPCUTETA
rOPOOA CEMEN

AHHOmauyusi: Hecmompsi Ha OocmueHymble ycriexu 8 JIe4YeHUU 3CcceHyuarnbHoU
apmepuarneHoU aunepmeH3uu (Al), ocmaemcsi akmyanbHoU rpobriema fie4yeHUs pe3ucmeHmHou
Al
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B ces3u ¢ amum 80 MHO2UX cmpaHax Mupa Moslyqusl WUPOKoe pacrpocmpaHeHue
UHHOBAUUOHHbIU HEMEOUKaMEeHMO3HbIU Memo0d cumnamu4eckol OeHepsayuu rnoYeyYHbIx apmeputi
C UCrob308aHUEM MOKO8 8bICOKOU Yacmomel. Llenbto daHHoU pabomsi sienisemcs onpedesieHue
cmerneHu aghhekmueHocmu ebile yKkalzaHHo20 Memoda Ha medeHue pesucmeHmHou Al no
Mamepuasam Kapouorio2u4ecko2o cmauyuoHapa MeduyuHckoeo ueHmpa F'MY e. Cemed.

[MposedeHo obcepesalyloHHOe aHanumu4eckoe Ko2opmHoe uccnedosaHue
agppekmusHocmu u bezonacHocmu Memoda KamemepHoU cumMmnamudeckol deHepsgauuu
rnoyeyHbix apmepuli y 86 60rbHbIX € pe3ucmeHmHou Al e meyeHue 2014-2017 eodos.
Kpumepusimu ekrirodeHuUsi sensnuck. eospacm bosnee 18 nem, ogbucHoe cucmornudeckoe ALl
bonnee 160 mm pm. cm., AL 6onee 100 mMm pm. cm. Ha ¢hoHe rpuema bornee mpex
aHmueaurniepmeH3ueHbIx cpedcms, 00UH U3 KOmopbix Ouypemuk,omcymcmeue emopuyHol Arl,
ckopocmb Kiy6o4kosol gunbmpayuu 6onbwe 45mn/mur/1,73m%, duamemp noveqHsbIx apmeputl
bonee 4 mm, OnuHa He MeHee 20 MM no OaHHbIM aHauogpacuu, omcymcmeue 3HaYyuMbiX
cocyducmebix cobbimull 8 medeHue rocnedHux 6 mecsauyes. MoHumopuHa Al ocywiecmernsncs e
meyeHue 8cee0 rnepuoda cmauuoOHapPHO20/IeYeHUs, a makxe 6 medeHue rnocnedyruux 3-6
mecsiues rocrie  npouedypbl.  KonuyecmeeHHbili  aHanu3  [107ly4eHHbIX  Pe3y1bmamos
ocywecmensncs nymem rnodcyema pasfiuyHbIX UCX0008 Jle4YeHUst 8 rnpoueHmax om obujeeo
Konuyecmea b60rnbHbIX ¢ pesucmeHmHol Al. YcmaHoeneHo, 4mo 8 bosbwuHCmee CcriyJaes
MPUMeHeHUe 8blue yKa3aHHO20 Memoda mno3eonsem 0Oocmudb uenego2o ypoeHs AL e
briuxaliwuue HeCcKonbKo Mecsyee riocre  npouedypbl, cornpogoxdascb Heobxodumocmbto
CHUXXEHUSI CYmMOYHbIX O03 MOCMOSIHHO MPUMEHSIEMbIX JIEKaPCMBEHHbIX cpedcms.

lMpumeHeHue KamemepHoOU cumnamuyeckol OeHepsayuu [1oYEYHbIX cocydo8 npu
pesucmeHmHol Al sensemcsi 8bICOKO3¢hheKMUBHbLIM CrlIocobOM ee fieHeHUs, MO0380ISHoUUM
yIyHuwumb Ka4ecmeo XuU3Hu 60sbHbIX.

Knrouyeeble cnoea: pe3ucmeHmHasi apmepuasibHasi —2urepmeH3usi, peHasbHasi
OeHepsauyusi, 3hgheKmueHoOCmMb

BBegeHue. [llpumMeHeHue Ha npakTuke QyHOAMeHTanbHbIX Hay4YHbIX OOCTUXEHUN B
obnactv nevyeHus pasnuYHbIX CEpPAEYHO-COCYOUCTbIX 3aboneBaHUn B Te4yeHue MnocneaHux
AecATUNeTUA MNO3BOSIUIIO 3HAYUTENBHO YMYYLWNTb KayYeCTBO M MNPOAOIHKUTENBHOCTb XMU3HU
©onbHbIX 3TOro npocdunga [1,8,10]. B HacTosLwee BpeMsa B apceHane Kapanornora HacuMThliBaeTca
okono 35-40 pasnunyHbIX aHTUIMNEPTEH3UBHbLIX NpenapaToB, pauMOHaNbHOE MWCMOSb30BaHNE
KOTOpbIX MO3BONsSeT B OONbLMHCTBE KIAMHMYECKUX CryvyaeB [A0OMTLCA LEeneBOro YpOBHS
apTepuanbHoro gasnenus (AL) (5,7). OgHako, cornacHo MMposon ctatuctuke, okono 10-13%
GonbHbIX C apTtepuanbHOW runepteHanen (AlN)  MMelT, HECMOTPA Ha  MNOCTOSHHYIO
KOMBUHMpOBaHHy0 Tepanuio 3-4 npenapaTamn, pPe3nCTEHTHOCTb K nedveHuio (3,17,18). Takas
cuUTyauus 3HauyuTenbHO yxyAdlaeT nporHo3 3aboreBaHusi, CnocobCTBYS PasBUTUIO MU3BECTHbIX
ocrnoxHeHun Arl.

CornacHo COBpEeMEHHbIM MpeacTaBneHnsaM, pPe3nCTeHTHyto Al KOHCTaTuMpyrT npu
nosbiweHun CAL]l 6onee 140 mm pT.cT. n AL 6onee 90 mm pT.CT. Ha bOHE NpMema MakcMmasibHO
NepeHoCMMbIX [03 Tpex aHTUrMNepTeH3UBHbLIX MpenapatoB, OOUH U3 KOTOPbIX AUMypeTuk (4,16).
Hannune y 6onbHoro nogobHoro teyeHuss Al HebnaronpuaTHO BNUSAET HA KOMMMIAEeHTHOCTb
BONbHbIX K ANUTENbHOMY FIEYEHMIO, NOCKOSIbKY COMPOBOXAAETCA 3HaYUTENbHBIMU (DMHAHCOBLIMU
3aTpaTtamu, a Takke pasHoobpasHbiMKM NOBOYHBIMKU AhPekTamn UCNONb3yeMbIX NeKapCTBEHHbIX
cpeacts [1,2,7]. YuuTbiBas TOT (pakT, YTO BEPOATHOCTb CO3[AaHUA COBEPLUEHHO HOBbLIX TPynn
AHTUrMNEePTEH3MBHbBIX CPEeACTB B CPEOHECPOYHON MEepCneKkTMBe MaroBepoATHA, Hay4yHble MOUCKM
peLleHnsa OaHHOW akTyanbHOW MpobremMbl NpUMBENW K CO30aHWI0 HEeMeOMKaMEeHTO3HOro MeTtoda
nevexus AlC — KaTeTepHOM CMMMNAaTMYECKON AEHEPBALMM NOYEYHbIX COCYA0B, NpeasioKeHHOoM Levin
H., M.Helfand B 2003 rogy [9,11].lNockonbKy akTuBauma CUMMNATUY4ECKOM HEPBHOW CUCTEMbI
ABNAeTCH KnoyeBbiM hakTopom passutua Al, Oblio NpoBeAeHO TepMuUYecKoe MnoBpexaeHue
CMMMaTU4EeCKMX NOYEYHbIX HEPBOB C MOMOLLBIO pagmodacToTHon abnauum (PYA).

MpoesegeHHoe B 2009 rogy paHOOMM3MPOBaHHOE uccriegoBaHve [12] nogTeepauno
NO3UTUBHOE BNWsIHWE OaHHOro MeToAa IeveHus Ha TeyeHune Al, Tak Kak K KOHLUY nepsBoro roga
HabnogeHns y 64% 60nbHbIX 6binv OOCTUrHYTHI uenesBble ypoBHu Al n Ha 25% cHuxeHa
cyTouHasi gosa npuHumMmaemblx npenapatoB. B 2013 rogy B CLUA 6bino npoBegeHo eule O4HO
paHOOMU3NPOBAHHOE KIMHUYECKOe WuccnegoBaHue,pesynbTatbl  KOTOPOro Obinn  He CcTonb
OOHO3HAYHbI: He Y BCeX BOMbHbIX, NOABEPrLUNXCA peHanbHOW AeHepBauun, YCTaHOBIIEHO CTONKOe
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CHmkeHne ALl c poctwkeHnem ero uenesoro YypoBHA[13].[lonyyeHHble HOBbIE [aHHble
CBMOETENBLCTBYIOT O MHOrO(aKTOPHOCTU MexaHu3MoB dopmupoBaHus Al n 0 HeobGxoanmocTu
TwaTenbHoro nogdopa 60nbHbIX AN NOMYyYEHUS MONOXMTENBHOrO adhdekTa OT CUMNaTUYeCKon
AEHepBauuM MnoyeuvHblX apTepun.Tem He MeHee, [AaHHbI MEeTod MNOMy4Yun  LMpPOKoe
pacnpocTpaHeHne BO MHOMMX CTpaHax mupa,B ToMm uucne u B KasaxctaHe. B 2014 rogy Hayanocb
MUCNonb3oBaHWe 3JTOr0 MeToAa JfleYeHUs B YCNOBUSX  Kap4uOriorM4yeckoro  crauuoHapa
mMeguunHckoro rocnutana MY ropoga Cemen.

Lenbio HacTosiLero mccrnefoBaHusi siBRsieTcA onpegeneHne creneHn agdeKTUBHOCTH
cMMnaTU4EeCKON OeHepBaLUun NoYeYHbIX COCYAO0B Yy BOMbHbLIX C PE3NUCTEHTHON 3cceHumansHom Al
no wmartepuanam meguumHckoro rocnutana MY ropoga Cemenn 3a 2014-2017 rogbl C
nocnegylowen Koppekumen cxeMm KOMOMHMPOBAHHOM aHTUIMNEPTEH3VMBHOW Tepanuu Ans
AOCTWXeHWs uenesblx ypoBHen ALl B o6cnegyeMoM KOHTUHreHTe 60MbHbIX.

Martepuanbl u metoabl: [lpoBegeHo o6cepBaUMOHHOE aHanNUTUYEeCKoe KOropTHoe
nccnepoBaHne adhpekTUBHOCTM M Be3onacHOCTUMETOAA KaTeTEPHOM CUMNATMYECKON AeHepBaLnm
noYveyHbIx apTepun y 86 6ornbHbIX ¢ peancteHTHon Al (2014 rog — 13,2015 rog — 15, 2016 rog —
46, 2017 rog — 12 6onbHbIX)Ha 6ase KapauopeBmaToriormyeckoro ortgenexHust MeguuuHckoro
rocnutanst ocygapcTBEHHOro mMeguumHCKoro yHmeepcuteta r. Cemen. B TeueHue ykasaHHOro
nepvoga BpemeHun Obinv npoaHanuaMpoBaHbl uCTOpun 6GonesHu u ambynaTtopHble KapTbl
NPOJSieYeHHbIX OaHHbIM Ccnocobom 6onbHbiX. Habniogenne 3a guMHamukon 3aboneBaHns Ha
amOynaTtopHOM 3Tane fneyvYeHust OCyLEeCTBNANOCh B YCMOBUSAX KOHCYNbTATUBHOW MOSMKIMHUKA
mMegumumHckoro rocnutansa FMY r. Cemen. Kputepusimmn BknoYeHUss aBnanuck: Bo3pact 6onee 18
net, oducHoe cucrtonmyeckoe ALl 6onee 160 mm pt. cT., JAOD 6onee 100 mm pT. CT. HA OHE
npuema Gonee Tpex aHTUIMNEPTEH3MBHbLIX CPEACTB, OAMH M3 KOTOPbIX OWUYPETUK,0TCYTCTBUE
BTOpPUYHOIt AlT, CKOpPOCTb KNyBOYKOBOW chunbTpaummn 6Gonblie 45mn/mun/1,73m%  anametp
noYveyHbix aptepui 6onee 4 mm, anuHa He meHee 20 MM NO JaHHLIM aHrnorpadum, OTCyTCTBME
3Ha4YMMbIX COCYOMUCTbIX CODObITUM B TevyeHue nocnegHux 6 mecsaueB. KpuTepusiMm UCKIOYEHUS
cTanu cnefyowme CoCTOSHUS: Hanuume XpoHmMyeckon 60nesHn nodek co CKOPOCTbI0 KIy6ovkoBowm
unbTpauumn meHee 45 Mm/Mun/1,73 M3, Hannune BTOpUYHBIX POPM apTepuarnbHbIi MMNepTeH3um,
aHOMarnuu NoYeYHbIX apTepuin No AaHHbIM aHrmorpadun, TsKenble conyTcTByowme 3abonesaHns
BHYTPEHHUX OpraHoB. [JaHHbIA MeTof He NPUMEHANCS Y O0MbHbIX caxapHbiM AnabeTom 1 Tvna;npu
HaNUM4yMM MMNNAHTMPOBAHHOIO KapAWOCTUMYNATOpa/AeubpunnaTopa; nNevYeHUn HenpsiMbiMu
aHTukoarynsHTamu.Bcem 6omnbHbIM NpoBOAMNOCE cyTodHOoemoHuTopupoBaHue Al (CMAL) po u
nocne Bbllle yka3aHHOW Npoueaypbl, a TakKe KOppPeKUns aHTUrMnepTeH3NBHON Tepanun ¢ y4eToM
NONyYeHHbIX AaHHbIX.KOMBUHUpoBaHHas TepannsaAl cocToana n3 KoMoMHaLmi cnegyowmx rpynn
npenapaTtoB: 6eTa-6n0KkaTopbl, aHTArOHMUCTbI KanbunUs AUrMAPONMPUANHOBOrO psaa, MHMOUTOPHI
AlN®, GrnokaTopbl pPeuenTopoB aHMMOTEH3MHA — 2, MOYErOHHblE MNpenapaTbl B MaKCUMarnbHO
nepeHocuMMbIx fo3ax. Ha ambynaTtopHO-NONUKNMHMYECKOM 3Tane KOHTponb ALl npoBoauncs oaunH
pa3 B MeCsL C aHanuM3oM pes3ynbTaTtoB MHorokpatHoro mamepexuss AL u CMAL 4yepes 3 u 6
MecsueB.CpeaHnin Bo3pacT 6onbHbIX cocTaBun 47+-4,5 roga, ¢ HebonbwnM NpeobnagaHMem nuu
Myxckoro nona (52%),xkeHwuHbl — 48%. B gaHHonm paboTe He ObiNo KOHTPONbHOW rpynnbl
OOnMbHbIX Of51 CpaBHEHUS pPe3ynbTaToB, MOCKOSbKY Benacb oueHka 3dhdEKTUBHOCTU TOSbKO
CaMOro MHBa3MBHOIO MeToAa feYeHnst y pedpakTepHbIX K nevyeHnto BonbHbIX C 3cCeHUManbHOm
Al'.  KomnunyecTBeHHbI aHanua MnonyyeHHbIX pe3ynbTaToB OCYLECTBIANCA MyTeM MoacyeTa
Pa3fiMyHbIX UCXOO0B NeYeHNs B NpoLeHTax oT obLuero konmyecTsa B0MbHbIX C pe3ancTeHTHon Al

PesynbTaTbl: Bcem 60onbHbIM GbiNa npoBeaeHa ABYCTOPOHHAS PYA noveyHbix apTepun, B
cpeaHeM BbINOMHEHO MO 4 annnukaumm ¢ KaXxgon CTOPOHbI, ANUTENbHOCTb NpoLeaypbl cocTaBuna
40 MuHYT. Y 96% 60onbHbIX (82/86) onepauuna npoxoguna 6e3 ocnoxHeHun. B 4-x cnyvasx 6biniu
nokarnbHble OCNOXHeHus B obnactn 6eapeHHOro gocTyna B BMAe reMatoMbl.B nepBble — TpeTbu
CYTKM nocrne BmellatenbcTBa cHuxkeHne Al Ha 15/10 mm pT.cT. oTmeyeHo Yy 93% 60onbHbLIX(80/86),
y LEeCTM NaumeHToB NogobHOE CHUXKEHUE HOCUITO OTCPOYEHHBIA XapakTep U OTYETNMBOE NadeHne
A Ha 20/10 mm pT. CT. HacTynuno 4Yepes 6-8 AHen nocre npoueaypbl. B cBA3n ¢ atnm bbina
npoBefeHa KOppeKUMsi CyTOYHbIX 403 aHTUrnnepTeH3mBHbIx npenapatoB y 100% GonbHbIX: Obinu
OTMEHEHbl MaKCuUMmasnbHble A03bl M Ha3HayeHbl cpeaHeTepaneBTMYeckMe O03bl 2-3 NeKapcTB.
HabniogeHne 6onbHbIX Ha ambynatopHOM 3Tane IiedeHus BbISBUIIO  criegyloulee: B
obcneposaHun npuHAnNKu ydactne 90% 6onbHbIX (77/86), Yepe3 Mecsil, YCTAHOBMEHO CHWDKEHUE
CA[L Ha 20 mm pt.cT., AL Ha10-15 mm pT.cT.,pesynbTatel CMAL yepes3 3 n 6 mecsAueB nokasanu
cHmkeHne ALl Ha 25/15 mm pT.CcT.,NpnyeM ueneBoro ypoBHs AL gocturnm 62 naumeHta mns 77
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yenoBek,HaxogmBwnxcss nog HabnwgeHnem(86%).3a Becb nepuon HabnwAeHUS Kakux-nmbo
no6o4HbIX adodpekToB PYA He ycTaHOBMEHO.

O6cyxpeHue: [lonyyeHHble Hamu pesynbTaTthl MNOATBEPXKAAT  OaHHble  OPYrux
KNMMHUYECKNX UCCnenoBaHWMA, MNpyu  MNPOBEOEHUN KOTOPbIX Obll YCTAaHOBMEH BbIPaXXEHHbIV
aHTUrMnepTeH3anBHbIn adpdekt PHA nodeuHbix aptepun [9,12,15]. [laHHbIN dhakT CBUOETENBCTBYET
0 TOM, 4YTO y nogaenstowero 6onblmMHCTBa 60nbHbIX BocTouHoro KasaxcraHa ¢ peaucteHtHom Al
UMeeTCca 3HauuTenbHagrunepakTuBauusa CuUMNaTUYEcKoro OTAena BereTaTMBHOW HEpBHOW
CUCTEMbI, CMnocobCTByOWAA MNEPPEaKTUBHOCTM FyMOpanbHbIX MEXaHM3MOB (OPMUPOBaHUS
ctonkon Al. OtcyTtcTBMe nedebHoro adhdpekta OT gaHHOW npouenypbl Y OTAENbHbIX OOMbHbIX
CBSI3aHO, BEPOSATHEE BCEro, C AereHepaTMBHbIMM NpoLeccaMmm B CUMNaTU4eCKOn HEPBHOW cucteme
pasnMyHOro reHesa, a Takke npeobnagaHnem p[pyrmx naToreHeTU4ecknx mexaHmsamoB Al
HOCALWMX WHAMBMAOYANbHbIN XapakTep, KoTopble TpebyloT panbHenwero udydeHus. [Momumo
obwensBecTHbIX akTopoB pucka Al, He WCKMYalTCA OnpeferneHHble HacneacTBEHHbIE
pedektol  perynaumm  All, 0OYyCNOBMEHHblE 3THUYECKUMM, IKOSIOTMYECKUMM, COLMarnbHO-
KynbTYpPHbIMW acrnekTamu Xu3Hu Hacenenus BoctouHoro Kasaxcrtana, 4to, 6€3ycrnoBHO, OOIMKHO
NnoaBeprHyTbCA B AanbHenwem donee rnybokomy HaydHOMy aHanm3dy. Kpome Toro, nonyyeHHble
Hamu pesynbTaThl noaTeepxgaroT 6e3onacHoCcTb AaHHOro MeToaa neveHus,
XapaKTEPM3YIOLLIErocs HanMunMemMm MUHMMAanbHBIX PUCKOB B MOMEHT MPOBEAEHUSs npouedypbl, a
Takke B Onwkanwem n OTAANEHHOM nepuodax Mocre Hee, YTO OKasblBaeT MONOXUTENbHOE
BNUSIHME Ha NCUXONOrMYecKne acnekTbl neveHns pesamcteHTHon All. OgHO3HAYHO NONOXUTENBHBIM
ABNSAETCH YCTAHOBMEHHbI HAaMW (PAKT YMEHbLUEHUS 003 NPUHUMAEMbIX aHTUrMNEepPTEH3MBHbIX
CpeacTB B pasfMyHbiX KOMOUHAUUAX, YTO YMEHbLUAET PUCK Pa3BUTUA UX MOOOYHBLIX 3P EKTOB U
cokpallaeT UHaAHCOBLIE NOTEPU BONBbHbIX.

BbiBoAabI:

1. KaTeTepHasa geHepBaunsa NoYeYHbIX COCYAOB B COMETaHMM CO CpeaHeTepaneBTUYECKUMM
nosamu aHTUIMNEPTEH3NBHbIX npenaparToB SABNSieTCA WHHOBALIMOHHbLIM METOAOoM,
obecneumBalOnM AoCTUXKeHMEe ueneBoro ypoBHA ALl 6e3 cepbesHblx NOBOYHbIX 3GdEKTOB,
NnoaToOMy MOXET ObITb pekomeHgoBaHa O0nbHbIM C pe3ucTeHTHOW Al, npoxmBawwMm Ha
Tepputopum BoctouHoro Kasaxcrana.

2.CtabunbHo HuM3koe ALl Ha doHe Bonee HU3KMX 003 aHTUTMMNEPTEH3UBHbLIX MpenapaToB
ynydwaeT KOMMSIAeHTHOCTb OOMbHbLIX K FEe4YeHuro, CnocobCeTByst K NporHoctuyeckn ©Gonee
GnaronpusiTHOMY TeyeHuo 3aboneBaHWsi, YMEeHblUas pPUCK PasBUTUA  MHOTMOYUCIIEHHbIX
OCIOXXHEHU.

3. C uenblo Nony4yeHns MakCcMManbHO NOSNOXUTENbHbIX PE3YNbTaToB NEeYEHNss C NOMOLLbIO
cMMNaTUYEeCKOM OeHepBauMM MOYEYHbIX apTepu  HeobxoaMmo  OanbHeNnwee U3yveHue
OCOBEHHOCTEN MEXaHW3MOB pPa3BUTUS PE3UCTEHTHOW apTepuanbHOW FMNEePTEH3UU y XuUTeneun
BocTtouHoro KasaxcTtaHa.

KoHdhnimkTa MHTEpEecoB HeT.
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CEMEN MEMENEKETTIK MEOUUUHA YHUBEPCUTETIHIH MEOULMHANBIK
rOCNMMNTANbIHOA EMIE PESUCTEHTTI APTEPUANObI TMNEPTOHUACDBI KE3IHOE
BYWPEK TAMbIPNAPbLIHbIH CUMNATUKANBLIK AEHEPBALUACBLIHbIH TUIMAOINIT

3.K. XKymagunoea, I".K. KanaHoBa, A.WN. XanbynnuHa, A.C. botabaesa, A.K. bekuwesa

AcceHyusnbl apmepusinblK eunepmeH3usiHeiH (Al emiHOe xemkeH xemicmikmep 6orica
Oa, Al pesucmeHmmi mypiH emOey e3ekmi macesne 6onbin Kana 6epedi. COHObIKMaH a1eMHIH
KerimezeH endepiHde Xofapbl XXuinikmeai MOKMbIH KywiMeH OylUpek apmepusinapbiHbiH
cumnmomOsbi OeHepsayusicbl ammabl UHHOB8aUUSbIK 0apicia emdey 80iciH KoridaHy KeH epic arnfaH.

Cemel K. MMY MeduuuHanbik opmarnbifbiHblH KapOuosio2usinblK cmayuoHapbIHbIH
manimemmepi bolibiHwa peucmeHmmi Al™ arbiMbiHa xofapbida amarnraH emOik 8dicmiH muimOirnik
OspexeciH aHbikmay. 2014-2017 xbindap apacbiHOa mypakmbl aHmuaurnepmeH3usifibiK eMMeH
Koca byupek apmepusifiapbiH KamemepMeH cuMnmomObl 0eHepsayusi 8diciH KondaHy apkblnbl Al
pesucmeHmmi mypimeH Haykac 86 adam 3epmmernin emOendi. Al MOHUMOpUHai cmayuoHapibIK
emMOi Kabbinday KesiHOe ya3inicci3 XoHe eMHeH coH 3-6 au 6oubl Xypai3indi. KernmezeH
Xardalnapda xorapbiOa amarnraH adicmi KoridaHy eMHeH coH bipHewe al bolibi AK makcammel
OeHeeliHe Xemki3eOi XoeHe KosidaHblfibil ombipraH OopinepliH mayrikmik 0o3achkiHbIH
memeHdOeyiHe akeneoi.

Al pesucmeHmmi mypiHOe bylpek mambiprapbiH KamemepMeH cuMnmomObl deHepsayus
a0iciH KondaHyNe OHbl emOeydiH xofapbl muimoOinikmeai o0ici 6onadbl XoHe Ofl Haykac
adamdapdbiH eMip cypy canachiH xaKcapmadbi

THUIH ce30ep: pe3ucmeHmmi apmepuanbObl 2unepmeH3usi, peHanb0bl OeHepsauus,
muimadiniai
THE EFFICIENCY OF THE APPLICATION OF CATHETER SYMPATHETIC DENERVATION OF

RENAL VESSELS WITH RESISTANT ARTERIAL HYPERTENSION ACCORDING TO THE
MATERIALS OF THE UNIVERSITY HOSPITAL OF THE SEMEY STATE MEDICAL UNIVERSITY
Z. Zhumadilova, G. Kapanova, A. Khaibullina, A. Botabaeva, A. Bekisheva

Despite the successes achieved in the treatment of essential hypertension (AH), the
problem of treatment of resistant hypertension remains urgent.
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In this regard, in many countries around the world, innovative non-drug method of
sympathetic denervation of renal arteries using high frequency currents has been widely spread.

To determine efficacy of sympathetic denervation of renal arteries for the course of resistant
hypertension according to the materials of the cardiological department of the University Hospital.

86 patients with resistant hypertension were examined and treated during 2014-2017 with
the use of a method of catheter sympathetic denervation of renal arteries together with permanent
antihypertensive therapy. AH monitoring was performed during the entire period of inpatient
treatment, and also during the subsequent 3-6 months after the procedure. It was found that in
most cases the application of the above method allows to achieve the target blood pressure level
in the next few months after the procedure, accompanied by the need to reduce the daily doses of
constantly used medications.

The use of catheter sympathetic denervation of renal vessels in resistant hypertension is a
highly effective method of its treatment, which allows improving the quality of life of patients.

Key words: resistant hypertension, renal denervation, efficiacy
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N.E. Yynen6aeBa’, C.B. KawaHckuin?, H.C. Kynan6aesa®, 0.3. Unbaep6aeB’

'Espasuiickuin HaumoHanbHbIi yHusepcuteT um. J1.H.M'ymunesa, r. AcTana

2PBYH «EkaTepuHOYpPrekuii MeAMLIMHCKUIA-HAYYHbIA LEHTP MPOMUNaKTUKM U OXpaHbl 310pPOBbS
paboymx npomnpeanpuaTu»y PocnotpebHaasopa, r. EkatepuHbypr, Poccus

*rocynapcTeeHHbIt yHUBEpeuTeT nMenm Lakapuma ropoga Cemei

COCTOAHUE I'IOKA:}ATEHEVVI NUNOMNEPOKCUAALIMU KPbIC MNMPU
KOMBUHUPOBAHHOM BO3JEUCTBUUN CYBNETAIIbHOM AO3bl -OBNYYEHUA U
YrosfibHOu nbiJyin B OTAAJIEHHOM NEPUOAE

AHHOmMauus. Llenib uccrniedogaHus: usydeHue posu ceobodHopadukaribHO20 OKUCIIEHUS 8
MKaHsIX HaOno4YeYHUKO8 U UMMYHOKOMIMNEMEHMHbIX OpeaHax u Kriemkax rnpu KOMOUHUPOB8aHHOM
go3delicmeuu cybnemarnbHoU 003bl 2aMMa-u3flyd4eHuUsi U  y20sIbHO-MOPOOHOU  MbiNu 8
akcnepumeHme. Paboma ebinonHeHa Ha CopoKa Kpbicax-camuyax suHuu Bucmap u 6biiu
pa3sdesieHbl Ha Yembipe 2pynnbl: | — koHmporb, || — eo3delicmeue y20ribHO-MopPoOHoU nbiau; Il —
nodeepawuecs eamma-obnydeHuto; IV — ucnbimaswue codemaHHoe eo3delicmeue (y20s1bHO-
rnopodHas nbib U 2amma-obrnyderHue). Kpbicbl u3 epynnel |l u IV nodsepeanuck u3rny4deHuro 8
0ose 6 'p oOHOKpamHo Ha annapame TERAGAM Co60 (Yexus).

lNonyyeHbl  pe3ynbmambl O  ponu  c80600HOpadukasibHO20  OKUCIIEHUS  Mpu
KOMOUHUpPOBaHHOM 8030elicmeuu UOHU3UPYruwe20 usriydeHusi 8 cybnemarbHol 0o3e U y20/IbHO-
nopodHou nbinu 8 akcrnepumeHme. KombuHuposaHHbIlU 3¢hghekm cornpoeoxxdasicsi HaKornneHuem
npodykmos AK u MLOA e como2eHamax u pa3sumuem O080UHO20 OKUCUMESIbHO20 cmpecca 8
uccnedyembix obbekmax. BbisieneHa OOMUHUPYHOWasi POJb UOHUIUPYHOWE20 U3MyqYeHUs npu
coyemaHHOM 803d0elicmeuu y2051bHO-MOPOAHOU Mbinu U paduayuoHHO20 hakmopa.

Knroyeebie crnoea: Paduauusi, ye2onbHas Mbliib, OUEHOBbIE KOHbIO2ambl, MasiOHO8bIl
Ouarnbdezud, KombuHuposaHHoe Oelicmaue, omaarneHHbIlU nepuod

BBepeHue

WccnegoBaHus nocrefHUX neT MokKasbiBalT BaXHYK porfb CBOOOAHLIX paguvkanbHbIX
npoueccoB B pas3sutum uU B npodpnatonornn. MHorouncneHHsle uUccrnenoBaHus nocnegHux net
CBUOETENLCTBYIOT O BaXXHOW PONM akTuMBHbIX dopm kucrnopoga (APK) B pasButuM neroyHbix
NOBpeXOeHUN, Bbl3blBAaeMbIX TKaHeBbIMU dakTtopamu [2]. Npu B3ammopencTBum aroumToB C
nbinesbiMK YacTuuammu obpasoBaHne APK MoxeT HapacTaTb, Tak Kak YacTuLbl HEYYBCTBUTENbHbI
K AOK 1 nocTogHHO CTUMyNUpYloT KneTku. YpeamepHas npoaykums APK moxeT npuvBoauTb K
NOBPEeXOeHUI0 COBCTBEHHbIX KIETOK, MOBPEeXOEeHU0 SOEPHbIX CTPYKTYP W3-3a OKUCHUTESbHOM
MoamMduKkaumm 6enkos, NMNUOOB U HYKNEUHOBLIX K1cnoT [3]. B duanonormnyecknx ycnosusax MOJI
OrpaHVyYnMBaEeTCA aHTMOKCUMOAHTHOM 3alUMTOW, CPbIB  KOTOPOW MOXET MNpoucxXoauTb npu
Bo3gencTBum BpedHbix dakTtopoB [1]. Bsaumogencteume ¢arouMtoB C NPOMbILIEHHBIMA
a/po30MAMM MPUBOANUT K reHepaumn akTUBHbIX POPM KUCIOPOAAa, PasBUTUIO KOKUCIUTENBHOMO
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cTpeccay», HapyLleHUIO CTPYKTYpbl U OYHKUUA Buonornyecknx memobpaH, rmnokcumn B TKaHsx [9,
10]. B xoge wuccrnegoBaHui ObiNO YCTAHOBMEHO, YTO TUMOKCUSI — OAMH M3 00s13aTenbHbIX
naTtoreHeTU4ecknx (akTopoB MHOrmx 3aboneBaHui, Gas3nCHbIM MOMEKYNAPHbIM  MEeXaHU3MOM
KOTOpPON ABNSAETCS MUTOXOHApManbHaa AucdyHkums [5]. B paboTax, NOCBALLEHHbIX BIANSHUIO
NPOV3BOACTBEHHbLIX  (PAKTOPOB  Ha  MPOLECCHl  3HEpPronpoaykuun,  YCTaAHOBIIEHO,  4TO
MUTOXOHAPManNbHas OUCHYHKUUSA, XapakTepusylowascs YrHeTeHUEM akKTUBHOCTU (DepMEeHTOB
AblXaTenbHOW Lenn, 3anyckaeT CTPYKTYpPHO-Mopdonornyeckue u metabonuyeckme HapyLleHus,
BO3HMKalOLLME B pe3ynbTaTe rMMNOKCUYECKOro BO3OENCTBUSA akTopa. B pesynbTate 9TOro
pasBMBalOTCA ANCTPOMYECKME U3MEHEHUSA OpPraHoB M TKaHewn, npueogswme K dopMMPOBaHUIO
npodeccnoHanbHbix 3aboneBaHun [7]. YuuTbiBag BaXHOCTb OKUCMUTESbHO-METabonmyeckmx
npoueccoB B (OPMMPOBaHUM NATONMOMMYECKOro npouecca, ee nabunbHOCTb, BbICOKYH
YyBCTBMTENBbHOCTb, a TakKkKe 3HaduTenbHble MOCMNEeACTBMS NpW  ee MNOBpexaeHun, Ham
NpeAacTaBnsieTcs MHTEPECHOW ee porib B POPMUPOBAHUMN MATONOMMYECKOro NPoLecca y XXMBOTHbIX
npy KOMOMHMPOBAHHOM BO3AEWCTBMU YrofibHOM MbIX U CybneTanbHOM [03bl MOHM3UPYIOLLLErO
n3nydeHms B aKcnepumeHTe. [loaTomy uenbio Hawen paboTbl 6bINO0  M3yYyeHne ponu
cBobogHOPaANKarbHOrO OKUCIIEHUS B TKAHAX HAAMOYEYHMKOB, 1 UMMYHOKOMMETEHTHbIX OpraHax u
KneTkax npy KOMOVMHMPOBAHHOM BO3AEWCTBMM CyOneTanbHOW A03bl raMMa-u3ny4eHns 1 yronbHo-
NMOPOAHON MNbIf B 3KCNEPUMEHTE.

MaTepuan n metoabl UccneaoBaHUA

[ns peanusauuu NocTaBneHHOW Lenn Obiny BbINOMHEHbI 4 cepun onbiToB Ha 40 Genbix
Kpbicax camuax Buctap Becom 200-250 r. >KuBoTHble genunucb Ha 4 rpynnbl: | rpynna —
WHTakKTHas, |l rpynna — KpbiCbl, BObIXaBLUME YrOfNbHO-MNOPOAHYIO Nbiflb CpeaHen KoHueHTpauun 50
Mr/m3 B NbleBoN kamepe exenHeBHO (Mo 4 yaca) B TedyeHue 12 Hepgens, |l rpynna noasepranach
ramma obnydeHuto B gose 6 p mn IV rpynna — nogsepranacb KOMOMHUPOBAHHOMY BO34ENCTBUIO
YronbHOW NbIN U raMMma 065y4YeHM0. OKCNEePUMEHTBI Ha XMBOTHBIX NPOBOAMMAM B COOTBETCTBUN C
KeHeBckon koHBeHumen (1990) M XenbCMHKCKOW Aeknapauuen O ryMaHHOM OTHOLUEHUM K
XMBOTHbIM, MO 3TMYECKMM HOpMaM JlOKanbHOro 3TUYECKOro KoMUTEeTa yHuBepcuTeTa. [ns
BOCMPOM3BEAEHNS IKCMEPUMEHTANbHOIO aHTpako3a Yy MNOAOMbITHLIX KPbIC MCMNOMb30Banu
crneynanbHyl0 WHransiuMoHHY0 3aTpaBoyvHyto kamepy. [1ogonbiTHble XXMBOTHbIE pa3Mellanncb B
crneumnanbHble KOHycoobpasHble A4enku, NPUKPENSIEHHbIE TONIOBHBLIM KOHLOM K GOKOBbIM CTEHKam
3aTpaBOYHOM KaMepbl. YCTPOMCTBO A5 MHransuMOHHON 3aTpaBKn 3KCNEPMMEHTArbHbIX XMBOTHbIX
YrOfnbHOW MbIibl0  MO3BOMISIET PacnbiiagTb Mbiflb B MHransUMOHHON 3aTpPaBOYHOW Kamepe,
paBHOMEPHO pacnpeaensiTb ee B 30HY AbIXaHNSA XMBOTHbIX M COXPaHUTb 3a4aHHYI0 KOHLEHTpaLuo
YrONbHOW NbIW B 3aTPABOYHON KaMepe C NOMOLLbI0 aBTOMaTMYeckoro aHanmsartopa [4]. YroneHo-
nopogHas nbiflb, WCMNOMb30BaHHaAsA B 9JKCNEPUMEHTE, NpeaABapuTenibHO M3MenbYanu Ha
BMOpaumoHHOM mamenbumTene. OKoHYaTenbHas OOBOAKA A0 BEMWYUH, BrM3KMX K AUCNEPCHOCTU
aspo30nen, BUTaoLLmMx B Bo3ayxe paboymx 30H, BbINOSTHEHA BPYYHYHO B araTOBOW CTYMKE.

KueoTtHbix Il n IV rpynnbl obnydanu 3a 90 cCcyToK [0 uvccrnegoBaHWsa  Ha
pagunoTepanesBTMyeckoln yctaHoBke TERAGAM Co® opgHokpatHo mo 6 [p. Y >KMBOTHbIX
onpeaensany NPpoAyKTbl NEPEKUCHOIO OKUCINEHUSI NMUMNUAOB B PasfnMyHbIX opraHax u knetkax. [Ans
nccneaoBaHUs BbIAENANN NMMAOLMTLI U3 Nepudeprnyeckon KpoBU U rOTOBUIIM rOMOreHaTtbl M3
neyYeHn, ceneseHku, TMMmyca, MMMaTUYEeCKMX y3n0B TOHKOMO KALLEYHMKA U HagnovyeyHKoB. B Hux
onpegenanu copepxaHue aueHoBbiX KoHbtoratoB ([K) n manoHoBoro auanbgermpga (MOA).
lMonyyeHHble pe3ynbTaTbl UccnegoBaHus obpabaTbiBanncb  OOLWENPUHATBIMKM - MEeTO4aMu
BapuaLMOHHOW CTaTUCTUKN C BblYMCNEHNEM KpuTepmneB CTbiogeHTa.

PesynbTaTbl CCneaoBaHUA U NX ob6cyxaeHne

Kak nokasanu wccrnegoBaHust MNpu BO3OEWCTBMM  YrONbHOW MblM  KOHUeHTpaums [OK
yBenuumBaeTca B numdoumTtax nepudgepmnyeckon kposmu ¢ 0,28+0,02 oo 0,35+0,02 (p<0,05) n B
Tumyce ¢ 0,48+0,04 no 1,02+0,14 (p<0,05) (Tabn. 1). Mocne o6ny4eHns y XMBOTHbIX ypoBeHb [IK B
nMMmcoumTax KpoBM COXpaHSeTca Ha noBbileHHOM ypoBHe (p<0,05), a B TMMyce M3MEHEeHUn He
Habnoganocb. Y  NOJOMbITHbIX XMBOTHbIX MOCMNE  Mblfle-pagnauMoOHHOrO  BO34encTBme
KOHUeHTpauua [OK B numdoumtax nepudepmnyeckon KpoBM U Tumyce Habnwganucb
CylleCTBeHHble u3MeHeHue, cogepxaHue [OK B numdoumtax noytm 3,6 pasa npesbiLano
(p<0,001), B Tmyce no4yTn 2 pasa (p<0,001) yeennyeHa. CogepaHne OUEHOBbLIX KOHLIOraToB Y
3anblfIEHHbIX XXUBOTHbIX B NEYEHN M NUMEOy3nax TOHKOrO KULIEYHWKa MoKasasno, YTO B NevYeHu
oTmeuveHo yBenuyeHune c 0,68+0,05 po 1,19+0,17 (p<0,05), T.e. B 1,8 pasa, a B numdoysnax
TOHKOro KuweyHuka — ¢ 0,36+0,03 go 1,11+0,10 (p<0,001), npumepHo B 3 pasa (p<0,001).
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Tabnmua 1 — CopgepxaHve [OK B pasnuyHbix oObekTax uccrnedoBaHust U cepusix B
3KCNepuUMeHTe

OKcnepvMeHTanobHas rpynna
| I I v
OpraHbl (MHTakTHas) (3aTpaBneHHble (0bry-eHHbie (3ana|?neHHb|e
YTONBHOM MbINbHO) raMma- - YronibHOW MbINbIO +
pagvaumen) raMmma-obnyyeHus)

MeyeHb 0,68+0,05 1,19+0,17 * 0,80+0,05 1,27+0,11 **
CeneseHka 1,27+0,10 1,25+0,11 1,35+0,12 1,29+0,11
JInmdpaTnyeckmne yanbl 0,36+0,03 1,11+0,10 *** 0,47+0,04 * 1,43+0,13 ***
Tumyc 0,48+0,04 1,02+0,14 * 0,51+0,04 0,93+0,07 ***
Hagnoye4Hwnk 1,16+0,11 1,43+0,12 1,22+0,11 1,67+0,11 *
JInmcpounThl
nepudepunyeckomn 0,28+0,02 0,35+0,02 * 0,33+0,02 * 1,02+0,10 ***
KpoBu

lMpumeyaHue: paznuyusi cmamucmu4ecku 00cmosepHbl C UHMakmHouU epynmnod: *- p<0,05, ** - p<0,01, *** - p<0,001.

KoHueHTpaumsa OK B numdaTtMyecknx yanax TOHKOro KULeYHWKa Yy XMBOTHbIX Il rpynnbl,
noaBepraBLIMXCA ramma-obnyyveHuto, yeenuumeanacb ¢ 0,36+0,03 go 0,47+0,04 vnn B 1,3 pasa
(p<0,05), a B IV rpynne po 1,43+0,13 wnm B 4 pasa (p<0,001). B romoreHaTax neyeHun vy
00MyYeHHbIX XMBOTHbIX OTMEYEHO TEHAEHUMS K YBENMYEHWIo, Koraa npyv BO3AEWCTBUMU YrofbHO-
paguaumoHHoro ¢haktopa konuyectea K ysennumnace ¢ 0,68+0,05 go 1,27+0,11 unn Ha 86,76 %
(p<0,01). Bo BTOpOM 1 TpeTben rpynne Co CTOPOHbI HAAMNOYEYHNKOB CYLLECTBEHHbIX U3BMEHEHUI HE
Habnoganocb, a y >WBOTHbIX |V rpynnbl OTMEYEHO YyBENWYEHWEe KOonndecTBa [AUMEHOBbIX
KoHbtoratoB B 1,4 pasa (p<0,05). Co cTopoHbl ceneseHkn ypoBeHb [K BO Bcex cepusix
CYLLLECTBEHHbIX UBMEHEHUIN HaMW He Habn4anoch.

lMonyyeHHble pesynbTaTbl CBUOETENLCTBYOT O TOM, YTO MNPU BO3AENCTBUWN NbIIEBOrO U
nbine-pagnaunoHHoro gaktopa akTusmpyeTcs cBobogHOpaankanbHOE OKUCIIEHNE, BO3MOXHO, 3TO
CBSI3aHO CO CHWKEHWEM aKTMBHOCTWN aHTUOKUCTIUTENbHbIX (PePMEHTOB B BOMbLUMHCTBE U3y4YaeMbixX
OpraHoB B 3Tux cepusax. B oTganeHHOM nepuoge nocre pagvaumoHHOro BO3OEeNCTBUS BO BCEX
obbekTax OTMEYEHO TEHOEHUMS K YBEMUYEHUIO NPOAYKTA NEPEKUCHOro okucneHms nunuaos. Kak
N3BECTHO, B OCHOBE aKkTMBaLMN NEPEKUCHOIO OKUCIIEHMS NIMNUAOB NEXUT Ype3MmepHas reHepaums
aKTMBHbIX )OPM KMcnopoaa, npesbilarolas omuanonornyeckne BO3MOXHOCTU aHTUOKCUOAHTHbIX
CUCTEM, HaCTynmalLWmMX MOCMe UCTOWEHUS (PepMeHTHbIX cucteM. A TaKkKe coyeTaHue ITUX
MEXaHW3MOB B Ccriydae [OEeWCTBUS JNydyeBoro daktopa, onpegensdemMoe, C OAHOW CTOPOHbI,
MacCMBHOWN rMBenblo paanoyyBCTBUTENbHbBIX KNETOK OpraHn3aMa u notepen aHTUOKCMAAHTOB, a C
OpYron — akTMBHOW reHepauunen ninymatopos MOJ1 [6].

Tabnmua 2 — Copepxanne MIOA B pasnuuHbix OBbeKTax UCCNegoBaHUS U cepusix B
9KCNepuMeHTe

OkcnepvMeHTanbHas rpynna
I Il 1] v
OpraHbl (3aTpaBneHHble
(nHTaKTHas) (3aTpaBneHHble | (06ny4YeHHblIE ramma- -
_ N YronbHON MblfbIO +

YrONbHON NbIfbHO) pagvauuen) raMMa-o6nydeHms)
Me4veHb 0,13+0,01 0,18+0,01 * 0,15+0,01 0,2740,02 ***
CeneseHka 0,33+0,03 0,27+0,02 0,42+0,03 * 0,39+0,03
JInmdaTnyeckme ysnol 0,05£0,005 0,08+0,007 * 0,09£0,008 ** 0,16£0,01 ***
Tumyc 0,18+0,01 0,25+0,03 * 0,23+0,02 * 0,31+0,02 ***
Hagnoye4yHuk 0,22+0,02 0,30+0,03 * 0,37+0,03 ** 0,46+0,05 **
JiumdpounTsl
nepudepunyeckomn 0,08+0,007 0,12+0,01 * 0,12+0,01 * 0,31+0,03 ***
KpOBM

[MpumeyaHue: paznuyusi cmamucmuyecku 00cmo8epHb! C UHMakmHoul epynnod: * - p<0,05, ** - p<0,01, *** - p<0,001.

NHTEeHCMBHOCTb NPOLECCOB NUMoNepokcuaauum B nccnegyemblx oobektax ¢ nomolybio MOA
Y KpbiC NOABEpraBLUMXCS  BO3OEWCTBMIO  YrONbHOW  MbiM, raMMa-paguauum  un - ux
KOMOMHUPOBAHHOMY OENCTBUIO npeactaBneHa B Tabnuue 2. MNoyTn BO Bcex UccrnenoBaHHbIX
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rpynnax coaepxaHue npoaykra nepekucHoro okucrieHus nuvnugos MOA OocToBEpHO Bblille
OTHOCUTENBHO KOHTponbHOW rpynnbl (p<0,05). Npu BO34ENCTBMM YrofbHOW NbIM B NMMMAOLMTaXx
nepudgepunyeckon kposu cogepxanve MIOA octaBanocb Ha ypOBHE KOHTPOSbHbIX BENUYMH, HO
Habnoganacb HekoTopas TeHOeHuMst K CcHwkeHuto Ha 18 % (p>0,05). A oTBeT Ha ramma-
N3ny4eHMs OTMeYeHbl yBenuyeHmem komnudectBa Ha 27,27 % (p<0,05). lNpun Bosgencteum
YronbHOW MbIfI B rOMOreHaTe nevyeHn otmeyeHo ysenuyeHune yposHa MOA Ha 38,46 % (p<0,05),
npy KOMBGUHMpoBaHHOM Bo3gencteum Ha 107,7 % (p<0,001), korga Ha M3ONMPOBaHHOM OEeNCTBUM
ramma-pagvaumm HesHauuTenoHoe ysenuyeHue ypoBHs (p>0,05). Ha ocTtanbHbIX mMccnegyembix
ob0beKkTax BbISIBNEHO cTabunbHoe noBbiweHne cogepxaHusa MOA. Tak y XMBOTHbLIX Npu
BO3OENCTBMM YrOfIbHOWM MblM  KOHUeHTpauus MIOA nosbiwanace B NMMAQOY3fiax TOHKOro
KnwedHuka Ha 60,0 % (p<0,05), npu Bo3gencTBMM ramma-unanydeHmm Ha 80,0 % (p<0,01), npu
kombuHuposaHHoMm Bosgencteum (IV rpynna) Ha 220 % (p<0,001). B romoreHate Tumyca
Habnoganocek ycunenne aktueauum npoueccoB [MOJ1, 4yTo Bblpaxanocb B 0oOfee BbICOKOM
cogepxxaHum MIOA B cpaBHeHUMM C KOHTponbHoW rpynnon. KoHueHnTpauus MOA Bo Il rpynne
ysenuumnnack Ha 38,89 % (p<0,05), B lll rpynne Ha 27,78 % (p<0,05), B IV rpynne Ha 72,22%
(p<0,001). AHanornMyHas OuMHaMmMka OTMeuanacb B Haamno4yedHukax u numdoumtax KpoBu: B
HagnoyeyHukax Bo |l rpynne yBenunyeHa Ha 36,36 % (p<0,05), B Il rpynne — Ha 68,18 % (p<0,01),
B IV rpynne — Ha 109,09 % (p<0,01) n B numdoumTax kposu Bo Il rpynne Ha 50,0 % (p<0,05), B I
rpynne — Ha 50,0 % (p<0,05), B IV rpynne — Ha 287,5 % (p<0,001).

OkucnuTenbHbIN CTPecC SABMSeTCS OOHUM U3 BaXKHbIX MAaTOreHeTUYECKUX 3BEHbEB MHOMMX
3aboneBaHni (B T.4. M NpodecCMOHanbHbIX), MPU KOTOPbIX akTMBHblE (POPMbI KUcropoaa
NPOsIBNAOT CBOE TOKCMYECKOEe LENCTBUE B CBS3N C UX MHTEHCMBHOW reHepaunen n UcTollieHmem
aHTUOKCMAAHTHOW 3awuTbl. [lokasaHO 3HavyeHMe akTMBauuMuM OKUCIUTENbHOro MeTtabonuama u
ncroweHma cuctembl AO3 B natoreHese KOHMOTMYECKOrO BOCMANeHWs, paHHero pasBUTUS
NMHEBMOKOHMO3a U B MOCTKOHTAKTHOM nepuoge [8].

BbiBogbl. [lpoBedeHHble WCCRNeLoBaHWs BbISSBUNIM BO BCEX MCCNeayemblX rpynnax
aktmBauuto npoueccoB [1OJT B 00bekTax, YTO Bblpaxanocb B [AOCTOBEPHOM YyBENMYEHUU
cogepxaHua MOA u [OK. BbisiBNeHHble U3MEHEHUs CBUAETENbCTBYIOT O Hanuumum amcbanaHca
OKCWOAHTHO-aHTUOKCMAAHTHOW CUCTEMbI B MMMYHOKOMMETEHTHbIX OpraHax Y XXMBOTHbIX
noaBepraBLUIMXCA BO3LENCTBUIO pagMaLMOHHOIO U HepaavMauMoHHOro hakTtopos, npy aTom Gonee
BbIPa)X€HHOr0 y XXMBOTHbIX NOABEpraBlLUMe KOMOMHMPOBAHHOMY BO3AEWCTBUIO 3TUX (hbakTopoB. Y
XMBOTHbIX 4 rpynnbl COCTOSAHWE OKUCNUTENbHO-MEeTabonmMyYecknx NpoLLECCOB XapaKTepu3oBanoch
rmnepnpoaykumnen NpoAyKTOB NUnonepokcugauumn n Bnocneactsnm agenpeccnen aHTMoKCMaaHTHOM
3awmtbl. [pegctaBnAeTcss  HECOMHEHHOM  akTyanbHOCTb  MPOOOIDKEHUA  UCCredoBaHWUNn,
MOCBSILLEHHbIX N3YYEHUIO KOMOMHMPOBAHHOIO BO3AEWCTBUSA pafMauMOHHBIX U HepagnaunoHHbIX
dakTopoB Ha OOLWECTBEHHOE 340pOBbe UM MNPOBEAEHME MeponpuaTUA Mo  NUKBMAALUU
oTpuuaTenbHbIX 3¢hdeKkToB BO3OENCTBUA HA HaceneHue.
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KEWIHI KE3EHAE EFEYK¥UPbIKTAPObIH NMUNOMNEPOKCUOALINUA
KOPCETKILUTEPIHIH KYVUIHE CYBNETANbAbI AO3AJbl y-CBYNENEHY MEH KOMIP
LWAHBbIHbIH KOCAPIbI bIKMAIbI
JI.E. YyneH6aeBa, C.B. KawaHckui, H.C. KyHaH6aeBa, O.3. Ingepbaes

3epmmeydiH makcamebl: eamma-coyneneHyOiH cybnemanbObl Mesnuiepi MeH KoeMip-KeH
WwaHbIHbIH Kocapribl 8cepiHiH moaxipube xy3iHOe 6ylpek ycmi 6e3i MeH UMMYHOKOMIUMeHmmi
mywenepOiH miHdepi MeH xacywanapbiHdarbl 60c padukanObl mombifyObiH PeriiH 3epmmey.

XKymbic Kbipbik amarnbik Bucmap ezeykylpbikmapbiHa Xypaisinin, mepm morika 6eniHdi: | -
bakbinay; Il — kemip waHbIHbIH acepi; Il — 2zamma-coayneneHyze ywsbiparaH; IV — Kocapnbl acep
KabbindaraH (Kemip waHbl xxeHe eamma-caynerneHy) monmap. Il xsHe IV mon ezeykylpbikmapbl 6
I'p menwepni coeyneneHydi TERAGAM Co60 (HYexusi) KoHObIprbicbiHOa 6ip pem Kabbiridaobi.

lamma-coayneneHydiH cybnemarnbObl Menwepi MeH KOMIp-KEH WaHbIHbIH KOCap/ibl 9CEPIHIH
bydpek ycmi 6e3i MeH uMMyHoKoMaumeHmmi mywenepdiH miHdepi MeH xacywarnapbiHdarbl 60C
padukanidbl mombiFyObiH peni Xalsnel Hemuxernep maxipube xysiHOe arnbiHObl. Kocaprbl acep
2omoeeHammapda K meH MUOA eHiMOepiHiH xuHakmarybiHa XoHe 3epmmey obbekminepiHoe
Kocapsibl momblify KyUsesiciHiH OamybiHa cebern 60ndbl. Kemip-keH waHbl MeH paduayuoHObl
hakmopdbiH Kocapsibl acepi ke3iHde uoHdaywbi cayneneHyOiH 6acbiMObibIK peni aHbIKmarnobl.

TytiHOi ce3dep: Paduauus, Kemip waHbl, OueHOi KOHbHo2ammap, MasioH OuarbOeaudi,
Kocapiribl acep, KeliHai Ke3eH

STATUS INDICATORS OF LIPID PEROXIDATION IN RATS UNDER THE COMBINED
EFFECTS OF SUBLETHAL DOSE y-IRRADIATION AND COAL DUST AT A REMOTE PERIOD
L. Chulenbayeva, S. Kashanskiy, N. Kunanbayeva, O. llderbayev

Goal of investigation: studying the role of free-radical oxidation in tissues of adrenal gland
and immunocompetent organs and cells at combined exposure of sublethal dose of gamma rays
and coal-rock dust within an experiment.

The research has been performed on forty male rats of the Wistar line and were divided into
four groups: I-control; Il — impact of coal-rock dust; Il - have exposed to gamma irradiation; IV —
have experienced combined effect (coal-rock dust and gammae-irradiation). Rats from groups |l
and IV were exposed to radiation at a single dose of 6 Gy at TERAGAM Co060 (Czech Repubilic).

Results have been acquired on the role of free-radical oxidation in adrenal gland tissues and
immunocompetent organs and cells at combined exposure of sublethal dose of gamma rays and
coal-rock dust within an experiment. The combined effect was followed by accumulation of diene
conjugates (DC) and malondialdehyde (MDA) products in homogenates and development of
double oxidizing stress in the studied objects. The dominant role of ionizing radiation was revealed
at combined exposure of coal-rock dust and radiation factor.

Key words: Radiation, coal dust, conjugated diene, malondialdehyde, combined effects,
remote period
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FTAXP: 34.29.35

A.Y. YTaybaeBa, A.T. lynceH6aeB, A.A. TanpoBa
3anagHo-KasaxctaHcKun rocyaapCTBEHHbIN YHUBEpCUTET uMeHn M.YTemucoBa

COBPEMEHHOE COCTOAHUE PACTUTEJIbHOCTHU HA.EII'IOI?IMVEHHbIX TEPPAC [OJIUHbI
BEPXHEIO TEMEHUA PEKU KANAbITAUTbI

AHHOmauusi: B OaHHOU cmambe OaHa xapakmepucmuka pacmumesibHocmu
HaodrnolmeHHOU meppachkl OOMUHbI 8epxHe20 medeHuss Manol peku 3anadHozo KaszaxcmaHa —
Kanodbiealimbi: sudogol U ueHomuYeckuli cocmas, rpocmpaHCmMeeHHoe pacnpedeneHue u
aHmporioeeHHasi mpaHcgopmauuss yHUKanbHOU rcammogbusibHolU BpesecHO-KycmapHUKO8oL
pacmumesnibHoCmu rnecyaHo20 maccuea «AKKymbi» U ypoduwe «Ceaus-Cali». [ModpobHo ornucaHsbl
2opu3oHmarnbHas U eepmukalibHas Cmpykmypbl pacmumesibHbix coobujecms, ux eudoeasi
HacblWeHHOCMb U OUHaMmuka pacmumeribHocmu o0 enusHUeM pasfiudyHbIX aHMmMpPONnO2eHHbIX
ghakmopos.

Asmopamu ommedeHbl omiu4yumesnbHble 0CcobeHHocmu pacmumeribHocmu OOMUHbI 8
B8EPXHEM MmeYeHUU peKu — hopmuposaHue roliMeHHbIx U balipadyHbix 6epes308biX U OCUHOBbIX
necos, bopearsibHbie 8UlbI 8 ¢hriopUCMUYECKOM cocmase OaHHbIX 51eco8 ceudemeribCmayruuecs
06 ux penuKmosoM xapakmepe, yHuUKaribHOCMb 6epe308biX U OCUHOBbIX J1EC08, KOMOPbIe
qensomes peghyauymamu  Orid MHO2uxX peOKux U ucyesarouwux eudoe pacmerul 3anadHo-
KasaxcmaHckol obnacmu u pecriybnuku.

Knroueeble cnoea: peka Kanlblealimbi, pacmumesisHOCmb, coobwecmea, HalrnolumeHHas
meppaca, «AKKyMbi», ypoduuie « Ceaus-Cali», notimeHHble U 6alipayHbie fieca

BbaccenH pekn Kangpirantel pacrnonoxeH B Ypano-OMmOeHckom mMexaypedbe. WcTok
Kangbirantsl p.Kyaraw 6epeT Ha4dano B oXHbIX oTporax Nogypanbckoro nnato. Ha mecte cnmsiHus
ero ¢ nputokom basHac HaumHaeTca peka Kangbirantel. OHa TeveT no banryTuHckon BnaguHe.
HanpasneHune pekn — ¢ ceBepo-BOCTOKA Ha toro-3anag, NpoTsXKeHHOCTb — 240 KM.

B pmonuHe p.Kangbirantbl B BepxHeM ee TeveHun npeacrtaenenbl |, Il n [l HagnolimeHHble
Teppacbl. B neBobepexxHon YacTn LONMMHbI HA HaAMOMMEHHbLIX Teppacax pacrnonoXeH necyaHbIn
maccmB “Akkymbl” (nnowaape 7,5 Teic.ra). B yetBepTMyHOM nepuoge, nocrne oTCTynfneHus negHUKoB
BIOPMCKOM 3anoxu, p.Kangbirantel Obila  MOMHOBOOAHOM M Bnagarna B XBanblHCkoe Mope. Ee
APEBHEE YCTbe HblHE 3aHATO neckamu AKKyMbl, MpeTepneBLUMMM 300BYI0 nepepaboTky [1].

MecyaHbln mMaccuMB nNpeacTaBneH MenkobyrpucTbiMM TUMaMu, KOTOpPble OT OKpawH pesKo
nepexogaT B cpeaHebyrpucTtble, ByrpucTo-rpsaoBbie pa3buTblie Necku, pacyrieHeHHbIe KPYMnHbIMU
KOTNoBMHaMn BblayBaHus. LleHTpanbHas 4acTb 3TUX MECKOB CUIbHO pasBesiHa, OKpauHbl
3aKpenneHbl TPaBAHUCTOW, KyCTapHMKOBOW M APEBECHOW pacTUTENbHOCTLIO (6epe3oBO-0CMHOBLIE
Konku novimbl p.Kyaratw).

MexXrpsagooBble MOHWKEHUs cpeaHeOyrpucTbiX MEeCKOB B LEHTparibHOM 4YacTu MaccuBa
“AKKymbl” 3aHMMatoT OepesoBble KOMKM napkoBoro Tuna. OHM  hopmupyroTca npu  6nmnsko
saneraowmx (0,2-1m) npecHbix (0,3-0,7 r/n) rpyHToBbIX BoAdax. C.A.HukutuH n A.3.MNeTpeHko
ykasbiBatoT, 4To 110-130 net Hasag 3TK KOTNOBUHbLI Oblnin 06neceHbl MBamn, Gepeson, TononaMm
[2,3]. B HacTosiee Bpemsi doparMeHTbl 3TUX FIeCOB COXPaHUIUCb B Buae Gepe3oBbiX KOSOK Mo
MEXIPSAOBbIM  MOHWKEHNsM. CUNbHO WCKPUBMEHHbIE AepeBbsi MOPOCMEBOrO MPOUCXOXOEHWS
pocturatoT 6-8 M BbicoThl Npu anameTtpe 12-14 cm. KpoHa HaynmHaeTcd OT MOBEPXHOCTU MOMBbI.
910 cBfA3aHO C AednAUMOHHBIMM MpoLeccamMn M U3PEXEHHOCTbIO HacaxaeHun. BepTukanbHas
CTpykTypa 6epes3oBbix coobuiecTB npeactaeneHa 3 sapycamu. [lepBbii dpyc BbicOTON 7-9 M,
cnoxeH agudukatopom — Betula pubescens; BTopon, Beicoton 1,5-2,1 M, — KycTapHukamm: Salix
caspica, Chamaecytisus ruthenicus, Spireae hypericifolia, Calligonum aphyllum; Tpetun spyc,
Boicoton 0,2-0,9 M, npeactaeneH Calamagrostis pseudophragmites, Carex colhica, Asperula
danilewskiana. [MpoektuBHOe nokpbiTne pocturaet 20-40%, BMAOoOBasi HacCbIWEHHOCTb — 4-5,
konnyectBo BuaoB 9-11. Ons BepwuH 6yrpoB u rpag cpeaHebyrpucTbiX NECKOB XapaKTepHbl
coobuiectBa pakuTHUKa pycckoro (Chamaecytisus ruthenicus). B Hag3emMHOMW 4actu 9ToOro
coobulectBa BblgenstoTcs 3 dpyca. [epbin sipyc, Boicoton 0,8-1,2 m, cnoxeH Chamaecytisus
ruthenicus, Btopon (0,4-0,7 m) — Artemisia tschernieviana, Jurinea arachnoidea, Helichrysum
arenarium, Chondrilla ambigua, Tpetunin (0,15-0,35 m) — Agropyron desertorum, Poa bulbosa. ns
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BepLUMH ByrpoB TUNU4YHbLI TMNYakoBo-pakuTHUKoBbIE (Chamaecutisus ruthenicus, Festuca beckeri),
ONs1 CKMNOHOB Ipsig — warbipoBo-pakmTHUKoBble (Ch.ruthenicus, Artemisia tschernieviana) wu
TaBonroBo-pakntHukoBble (Ch.ruthenicus, Spiraea hypericifolia) ueHo3bl. IMpoekTUBHOE MOKPLITUE
B 3TMX coobluecTBax He npesbillaeT 30-50%, BMOOBas HACbIWEHHOCTb - 3-5, KONMYeCTBO BUAOB —
11-13. Ha cknoHax 6yrpoB u rpsig popmupytotcs xkysryHoBble (Calligonum aphyllum) coobluecTsa.
BepTukanbHoe cnoxeHue 3gecb 3-apycHoe. [lepBbin sipyc, BbicotoMn o 1,5 M crnoxeH
aomuHaHtoMm Calligonum aphyllum, sTopon (0,4-0,7 m) — Artemisia tschernieviana, Gypsophila
paniculata, Leymus racemosus, Agropyron fragile, Stipa pennata, Tpetun (0,15-0,3 m) — Poa
bulbosa, Anisantha tectorum. [lpoekTuBHOe noKpbiTMe He npeBbiwaeTr 40-50%, BugoBasd
HacbILWEHHOCTb — 7-9, Konn4ecTBo BnaoB — 14-18.

[na 1oXHOM 4acTM mMaccuMBa TUMWMYHBI MeNKoByrpuctble necku. Mo cknoHam u BepLunHam
OyrpoB 1 rpag 9TMX NeckoB POPMUPYHOTCA MOHOLEHO3bl MOXOKe-BeNnbHUKA Kasaukoro (Juniperus
sabina). LleHO3bl MOXoKeBenbHMKA Kasaukoro 6egHbl Mo dnopucTnyeckomy coctasy. W3
conyTcTBylOWMX BUOOB XxapakTepHbl Ephedra distachya, Stipagrostis pennata, Asperula
danilewskiana, Salsola collina. Bugosasi HacblleHHOCTb Ha 1M? kone6netcs ot 1 oo 5 BMAOB,
konnyectBo BnaoB — 9-12. lNpoektmBHOe nokpbiTne coctaensetr 70-100%. Ona mexrpagoBbix
MOHMXXEHUN MEeNKOOYrpucTbIX NeckoB TuUnNU4YHbl epkekoBble (Agropyron fragile), epkekoBo-
TunyakoBble (Festuca beckeri, A.fragile) n koBbinbHble (Stipa pennata) coobuwectBa. U3
conyTcTBylOWNX BUOOB xapakTepHbl Calligonum aphyllum, Euphorbia seguieriana, Agropyron
desertorum, Leymus racemosus. BugoBasi HacbllWeHHOCTb Konebnetrca ot 7 Ao 9, KonmyecTtso
BnaoB — 10-11, npoektnBHoe nokpbiTne — 30-50%. [Ona noABMXKHBLIX NECKOB LEHTpanbHON 4YacTu
MaccmMBa XapakTepHbl HecthOpMUPOBaBLUMECH TPYNMUPOBKM  Kuska  Kuctuctoro  (Leymus
racemosus), rae conyTcTByloWUMM Bugamm aensatotca Stipagrostis pennata, Chondrilla pauciflora,
C.ambigua, Agriophyllum squarrosum, Artemisia tschernieviana. NpoekTUBHOE MOKpbITME 34€eCb
koneodnetca ot 5 0o 40%, BnaoBas HacbllLEeHHOCTb — 1-4, konn4ecTBo BuaoB — 7-11.

[na cknoHoB n BeplwnH BYrpucTO-rpsaoBbIX  pa3buTbix MECKOB CEBEPO-BOCTOYHOW YacTu
MaccuBa TUNNYHbI WarbipHukKn (Artemisia tschernieviana). OHM 3aHMMalOT 3HAYUTENBHYIO NoLwaab
— 2,8 TbiC.ra, OKOfno HaceneHHbIX MYHKTOB M korogues. [na BeplmnH GyrpoB v rpsif XapakTepHbl
Xy3ryHoBo-wwarblpoBble  (Artemisia  tschernieviana, Calligonum aphyllum), pasHoTpaBHO-
warblpoBble (Artemisia tschernieviana, Tragopogon ruthenicus, Chondrilla pauciflora), ans
CKINMOHOB — epkekoBo-LlarbipoBble (Artemisia tschernieviana, Agropyron fragile) n monodaeo-
warblpoBble (Artemisia tschernieviana, Euphorbia seguieriana) ueHo3sbl. 3 conyTcTBylOWNX BUAOB
00bIuHbI Koeleria cristata, Festuca beckeri, Carex colhica, Ceratocarpus arenarius, Chenopodium
album, Poa bulbosa, Anisantha tectorum. BupgoBasi HacbllweHHOCTbL konebnetca ot 7 go 11,
KOSiM4ecTBo BNOOB — 17-21, NpoekTuBHoe nokpbiTne — 40-80%.

Ona  MexrpsaoBbIX  MOHMXKEHUM  ByrpucTo-rpsiaoBbIX  pas3buTbIX  NECKOB  TUMWUYHbI
monovaesble(Euphorbia  seguieriana), warbipoBo-monoyaesble  (E.sequieriana, Artemisia
tschernieviana), TunyakoBo-mono4vaesble (E.sequiereana, Festuca beckeri), KoBbIfbHO-
monoyaesble (E.sequieriana, Stipa pennata) cepuiHble coobwiectBa. 3 conyTcTByOWMX BUAOB
oTmedeHbl Koeleria cristata, Carex colhica, Alhagi pseudalhagi, Vexibia alopecuroides, Alyssum
desertorum, Poa bulbosa. NpoektusHoe nokpbiTne gocturaet 30-80%, BugoBasi HaCbILWEHHOCTb —
7-9, konu4yecTtBo BnaoBs — 13-41. Coobwecta mornoyvas Cerneposckoro (Euphorbia seguieriana), B
mMaccmBe AKKYMbl pacnpoCTpaHeHbl MOBCEMECTHO. B HacTodwee BpeMsi OHM  3aHUMaIOT
3HauYMTEnNbHYO Nnowagab — 2,1 Teic.ra.

C toxHbIx oTporoB lMogypanbckoro nnato B gonuHy p.KangbiranTbl ¢ 3anagHoOW CTOPOHbI
cnyckawTca OBpaxHo-6anoyHble cuctembl “Cerns-Can”. 3gecb, Ha MOMMEHHbIX MYroBblX MOYBax
dopmmpyetcs baripadHble neca. baripayHble neca — 0CoOOLIN TUN JIMCTBEHHbIX 1ECOB CO CTEMHbLIMN
KyCTapHMKamMun Ha onyLukax [4].

B HacTodlee BpemMsa neca COXpaHMIUCb TONbKO B 4-x Gankax LUMPOTHOrO NMpOCTUPaHUS
NPOTSXKEHHOCTbIO 3-4 KM, rMyOuHOW 7-9 M M LUMPUHOWM HECKONbKO AeCHATKOB MeTpoB. banku
Bpe3aHbl B JerkMe, no MexaHM4YecKOMy CocTaBy, OTNOXEeHWss C¢ npeobnagaHvem cynecen.
O6rneceHHble y4acTKM HaxogAaTCA Ha AHMLWAX U CeBepHbIX CKMoHax Ganok. B cpegHenm vactu
CkrnoHoB 0anok neca 3amelialTcs 3apoChsiMU  CTEMHbIX KYCTapHUKOB C MOLWHO pa3BUTbIM
TpaBsiHbIM MOKPOBOM fyroBO-CTENHOrO pa3HoTpaBbs. Jleca 3gecb npenctaBneHbl coobLiecTBamm
Oepesbl (Betula pubescens, B.pendula) u ocuHbl (Populus tremula). B npocTtpaHCTBEHHOM
pacnpegeneHnun aTux AByx TMMNOB fieca HabnogaeTcs onpegeneHHas 3akOHOMEPHOCTb: ANs OHWLL,
6anok TMnu4Hbl 6epesoBble, a CKNOHOB — OCMHOBLIE Neca.
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B ypounwax “Cerns-Can” 6GepesoBble fieca (OPMUPYIOTCS Ha CHOUCTbIX yroBbIX
annoBManbHbIX MoYBax nNPU MOCTOSSHHOM WM BPEMEHHOM Hanuuum BogoToka. BbicoTa
agudukatopoB Betula pubescens, B.pendula gocturaer 15-18 M, comkHyTOCTb KpOoH — 0,5-0,7.
KpoHa dopmupyetcsi Ha BbicoTe 5-6 M OT noBepxHOCTM nouBbl. LleHoobGpasytouee 3HadeHne
nmeeT ocoka npmsemmnctas (Carex supina). Ansa gHuw, Ganok xapaktepHbl 6epesHsiku OCOKOBbIE
(Betula pubescens, B.pendula, Carex supina), 6bepesHsikn KpanmBHO-OCOKOBble (B.pubescens,
B.pendula, C.supina, Urtica dioica) n 6epesHsiku pasHoTpaBHO-ocokoBble(B.pubescens, B.pendula,
C.supina, Adenofora liliflora, Fragaria vesca).

B GepesHsake 0cokoBOM apeBocTon cnoxeH Betula pubescens, B.pendula, Populus tremula.
Moanecok npeactaeneH Rosa pisiformis, Lonicera tatarica, Cerasus fruticosa, Prunus spinosa.
TpaBocTton cnoxeH Carex supina, C.melanostachya, Filipendula vulgaris, Festuca pratensis, Salvia
nemorosa. [lpoekTMBHOE MOKpbITUE TpaBsHOro nokpoBa pJdocturaetr 40-60%, Buaosas
HacblWeHHOCTb — 13-18, KonnyecTBO BMOOB - 23-25.

B GepesHsike kpannBHO-ocokoBOM (Betula pubescens, B.pendula, Carex supina, Urtica dioica)
nogniecok npeacrtaeneH Salix triandra, S.cinerea, Lonicera tatarica, Rosa pisiformis, Rubus
caesius. TpaBocton cnoxeH Carex supina, Urtica dioica, Elytrigia repens, Bromopsis inermis,
Lathyrus tuberosa, Leonurus cardiaca. MpoekTMBHOE MOKpbITME TpaBsHOro sipyca gocturaet 50-
60%, BnaoBas HacblleHHOCTb — 17-19, konnyecTso BMaoB — 21-23.

B GepesHsike pa3HOTPaBHO-OCOKOBOM ApeBOCTOM criokeH Betula pubescens, B.pendula,
Populus tremula. MNognecok npegctaeneH Prunus spinosa, Amygdalus nana, Spiraea crenata,
Rosa pisiformis. TpasocTon coctouT n3 Carex supina, Adenofora liliflora, Fragaria vesca, Lavatera
thuringiaca, Lebanotis sibirica, Leonurus cardiaca. NpoeKkTMBHOE NOKpPbITUE TpPaBSHOIO spyca
coctasnsieT 40-50%, BuaoBas HacbIWEeHHOCTb — 16-17, KonnyecTso BMaoB — 19-21.

Ona cknoHoB 6Ganok “Cerms-Can” tunmyHbl ocuHoBble (Populus tremula) neca. BbicoTa
agudpukatopa gocturaet 16-18 m, Bospact — 15-20 netr. CoMkHyTOCTb KPpOH — 0,4-0,7, KOTOpbIE
dhopMUpyOTCS Ha BbICOTE — 2-6 M OT NMOBEPXHOCTU MO4BbI, 34€Cb HAMW OTMEYEHbl OCUMHHWUKM
0OCOKOBO-pasHoTpaBHble (Populus tremula, Salvia nemorosa, Asparagus officinalis, Carex supina),
OCUHHUKM 3nakoBo-ocokoBble (P. tremula, C.supina, Elytrigia repens, Bromopsis inermis) wn
OCMHHUKM OCOKOBO-KpanueHble (P. tremula, Urtica dioica, C.supina).

B OCWHHMKE OCOKOBO-KpanuBHOM MOAMEecOoK npeactaeneH Spiraea hyperici-folia, Lonicera
tatarica, Prunus spinosa, Chamaecytisus ruthenicus. TpaBocTton cnoxeH Urtica dioica, Carex
supina, Festuca pratensis, Campanula sibirica, Can-nabis sativa, Solanum dulcamara.
[MpoeKkTMBHOE NOKpbITUE TPaBAHOrO Nokpo-Ba coctaenset 30-50%, BnaoBas HacbIWeEHHOCTb — 18-
21, KONNU4ecTBO BUAOB — 24-26.

[nsa onywek 6anpayHbix Necos TMNMYHbl coobectsa 6060BHMKa HU3Koro (Amygdalus nana),
TaBonrn 3BepoboenuctHon (Spiraea hypericifolia), kaparaHel KyctapHukoBow (Caragana frutex) m
TepHa kontodero (Prunus spinosa). B Hambonee pacnpoCTpaHeHHbIX XUTHAKOBO-6060BHMKOBbLIX
(Amygdalus nana, Agropyron pectinatum) coobLiectBax 13 CONyTCTBYIOLMX BUOOB XapaKTepHbl
Medicago falcata, Centaurea scabiosa, Stipa capillata, A.desertorum, Artemisia austriaca. Beicota
TpaBocTtos gocturaet 50-70 cMm, npoekTMBHOE nokpbiTne — 40-60%, BMAOBasA HacCbIWEHHOCTb — 17-
21, Konn4yecTBO BUAOB — 23-27.

B Hanbonee pacnpocTpaHeHHbIX CONoAKoBO-TepHOBbIX (Prunus spinosa, Glycyrrhiza glabra)
coobLiecTBax M3 CONYTCTBYHOLMX BUOOB xapakTepHbl Calamagrostis epigeios, Galium verum,
Sanguisorba officinalis, Asparagus officinalis, Aristolochia clematites. Bbicota TpaBocTosi 34ech
konebnetcsa ot 30 go 70 cm, NpoekTMBHOE NOKpbITNE — 40-60%, BMAoOBas HacblWeHHOCTb — 13-15,
KONMUYeCTBO BNOOB — 22-24.

B ponvHe p.Kangbirantel B BEpXHEM ee TeYeHUM coxpaHurnocb 3 mMaccumBa 6epe3oBblx
(Betula pubescens, B.pendula) n ocuHoBbix (Populus tremula) necos: "Kapatan" nnowagsto 400
ra, "KaHablkTbl 1-2 ra n "Kyaraw 5-6 ra. 311 neca yHukanbHbl. MHorve 6opeanbHble Buabl (Salix
caprea, Viburnum opulus, Thelypteris palustris, Rubus saxatilis, Scrophularia nodosa, Fragaria
vesca, Orchis militaris, Frangula alnus, Padus avium, Crataegus sanguinea) B ¢nopuctu4eckomMm
coCTaBe CBMAOETENbLCTBYET 06 NUX PENUKTOBOM XapakTepe. bepesoBblie 1 OCMHOBbIE fneca ABMAITCS
pedyrmymammn Ona MHOMMX PEOKUX W McYe3alwux BMAOB pacTteHun 3anagHo-KasaxcTaHckoun
obnactu n pecnyonuku.

PactTutenbHbIi MOKPOB nNecyaHoro maccuBa “AKKyMbl” MHTEHCUMBHO WCMONb3yeTcs B
XO3ANCTBE: NPOU3BOAUTCS HEepernameHTUPOBaHHbIA BbINac CENbCKOXO3SNCTBEHHbLIX >XMBOTHbIX,
BbeccucteMHble pyoKkn OepeBbeB M KYCTapHWKOB. JTO NPMBOAUT K Aerpagauun epKekoBblX
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(Agropyron fragile), TunuakoBbix (Festuca beckeri) n necyaHokoBbINbHbIX (Stipa pennata)
CcoobLLEeCTB, COKpaLLUEHMIO 3aHMMaeMblx WMK nnowagen. Ha 3HaunTenbHOM nnowaguM OHU
BbITECHAOTCSA LWarbipoBbiMy (Artemisia tschernieviana) n monoyaesbimu (Euphorbia seguieriana)
coobLecTBaMu.

CunbHOMY aHTPOMOreHHOMY Mpeccy noaBep)keHbl OarpadHble (6epe3oBble U OCUHOBLIE)
neca. Mo okpanHam wn onywkam 6arpadHbIX NecoB MPOM3BOAMTCA WHTEHCMBHbLIA BbiNac
CENbCKOXO3ANCTBEHHbIX  >KMBOTHbIX B BECEHHe-NEeTHEe-OCeHHUN  nepuod.  3HauuTenbHas
nactovwiHaa Harpy3ka Bbi3blBaeT Aderpagaumio  kyctapHukoB (Amygdalus nana, Spiraea
hypericifolia, Rosa pisiformis) u npeactasutenen mesodutHOro pasHotpaBbsa (Salvia hemorosa,
Adenofora liliiflora, Asparagus officinalis). OHM nocTeneHHO CMEeHSTCA Me30KCepPOPUTHBIMK
(Centaurea scabiosa, Galium verum, Achillea millefolium) n kcepoutHeiMn (Artemisia austriaca,
Festuca valesiaca) coobwiectsamu.

PactutenbHOCTb HaAMOMMEHHbLIX Teppac WMHTEHCMBHO WCMOMb3YeTCs Kak BeCEeHHe-NeTHe-
OCEHHMe nacTouwa ONnA CenbCKOXO3SIMCTBEHHbLIX >KMBOTHbIX. [l03TOMY B HacTosiee Bpemsi
bonbwasa dactb Tepputopum  (40-50%) 3gecb 3aHATa  coobuiecTBamu,  CIOXEHHbIMW,
NPenMyLLIECTBEHHO Euphorbia seguieriana, Artemisia  tschernieviana, A.austriaca,
npeacraBnAwLWwmMMmM cobor aHTpPonoreHHble MogMdukaumm NosbIHHO-4EePHOBMHHO3MAaKoBbIX (Stipa
lessingiana, S.capillata, Festuca valesiaca, Artemisia lercheana) M KOBbITbHO-TUMYAKOBLIX
(Festuca valesiaca, S.lessingiana, S.pennata) LeHo30B.
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KANObIFAUTbI ©3EHI XKOFAPbI AFbICbl AHFAPbIHbIH XXAWBLINTMA YCTI
TEPPACACbIHbIH ©CIMAIK XXABbIHbIHbIH KA3IPI'I KE3AEr XAFOAUDbI

byn makanada bambic KasakcmaHHbIH Kilwi e3eHi — Kandbiralimbl ©3€HIHIH XOFapbl arbiCbl
aHfFapbIHbIH XalbliMa yemi meppacacbiHbiH 6ciMOiK abbiHbiHa curiammama bepinaeH: «AKKyM»
Kym maccusi meH «Ceeis -Cati» calnapbiHbiH KalimanaHbac ricammocpunsdi cypekmi — 6ymaribi
oeCiMOiK XabbIHbIHbIH MYPiK XoHe UeHO30bIK KypaMbl, KeHicmikmeai mapariybl XoHe onapdbiH
aHmpornozeHOiKk mpaHcgopmayusicbl. OciMOiK KaybimMOacmbIKmapblHbIH KONIOEHEH XOHE mMmiK
KYPbIfbIMbI, MYPAiK KaHbIKMbIbIFLI XOHe opmypri aHmMporno2eHOIiK ¢hakmopriap oacepiHeH
mybIHOalmbIH e32epicmepi MoribiK curnammarifaH.

Aemopriap ©3€HHIH XXOfapbl afbiCbl aHfapbiHbIH 6CIMOIK XabblHbIHbIH ©3iHe faHa MmoH
epekwernikmepiH — KalbIHObl XoHe KeKmepeKkmi xalbliMmarnbik xoHe balipakmbl opmaHOapObiH
KarnbinmacyblH, amarnmbi opMaHOapObiH roparnbiKk KypambiHOarbl 6opeansObl myprepdiH
ke3decyi onapObiH penukmi cunambiH OanendetimiHdieiH, KalmanaHbac KalibiHObl X8He
Kekmepekmi opmaHOapdbiH bambic KazakcmaHHbIH xaHe pecrybnukambi30blH KernmeaeH Cupek
Kke3decemiH »xoHe olblly KayniH0e mypraH eciMOiKk myprepi ywiH pegyauym 60orbin
mabbinnambiHObIFbIH amarl emKeH.

TytiHn ce3dep: Kanodbiralimbl e3€eHi, 6ciMOiK xabbiHbl, KaybiMOacmblKkmap , xadlbiima ycmi
meppaccacsl, «AKkym», «Ceziz-Call» catinapbl, xalblMarbIK xoHe balipakmbi opmaHOap

THE CURRENT STATE OF VEGETATION IN THE ABOVE - FLOODPLAIN TERRACES OF THE
VALLEY IN THE UPPER STREAM OF THE RIVER KALDYGAITY

This article gives a description of the vegetation of the above-flooded terrace of the valley of
the upper course of the small river of Western Kazakhstan — Kaldygaity: species and cenotic
composition, spatial distribution and anthropogenic transformation of the unique psammophilous
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tree and shrub vegetation of the "Akkum" sand massif and the "Segiz-Sai" tract. The horizontal and
vertical structures of plant communities, their specific saturation and vegetation dynamics under
the influence of various anthropogenic factors are described in detail.

The authors noted the distinctive features of the vegetation of the valley in the upper
reaches of the river — the formation of floodplain and ravine forest birch and aspen forests, boreal
species in the floral composition of these forests evidencing their relic character, the uniqueness of
birch and aspen forests, which are refugia for many rare and endangered plant species of Western
Kazakhstan region and the Republic of Kazakhstan.

Key words: the river Kaldygaity, vegetation, communities, the floodplain terrace, "Akkumy",
the tract "Segiz-Sai", the floodplain and ravine forest

MPHTW: 69.25.18

K.H. CbizgbikoB, A.C. Acbin6ekoBa, X.b. KyaHuaneeB, 3.6. MapneHoB
Kasaxckuin arpotexHunyeckmii yHnsepcutet um.C.CendynnuHa, r. ActaHa

BbIPALUMBAHUE CHLORELLA SP. B PA3JIMNYHOWU NMUTATENIbHOW CPELE U
NMEPCMNEKTUBbI EE UCIMOJIb3OBAHUA B PbIBOBOLACTBE

AHHOmMauus: B daHnHOU cmambe nipusodsmcs pesynibmamel 1o ebipawusaHuto Chlorella
sp. 8 numamenibHol mypeukolu cpede U asomHo-ghocopHol cpede cobcmeeHHO20
npousdeodcmea. BbipawusaHue xrnopessbl nposodusuck 8 Konbax, akeapuyme u gpumopeamope.
AKkecnepumeHmbl MO KysibmugupoB8aHUd MUKPOBOOOPOCAU 8 mypeykol numamesibHol cpede
rnpoxodunu pasnu4HeiMu criocobamu, ede Haumyquwiue pesyribmambl pocma KIemoK X/10perisibl
Obisiu  rony4eHbl puU  KPyeriocymoYyHOM OceeweHuUU u rnodadye 8030yxa KOMIIPECCOPOM.
lMonoxumernbHble pe3ynibmambl Obiiu MOMy4YeHbl MpU  8bipaujusaHuU X/opessbl 8 a3omHo-
gocghopHol numamerneHOU cpede, HO rpu 3MOM MO0 POU38OOUMENIbLHOCMU OHU ycmynarnu
3apybexHbiM aHanozam. Takxe e xode uccrnedosaHuli bbin1 onpedesieH numamersbHbIlU cocmas
xmopennbl, 20e codepxaHue Cbipo2o fnpomeuHa bbiio ycmaHoeneHo 57,59%. PaspabomaH
pekomeHOyemMbIl peuyernm Kombukopma 051 KopMieHUss Moriodu pbib ¢ numamesibHOCmb 10
npomeuHy 30%, 4mo coomeemcmeyem HopMaM KOPMIIeHUs pbib.

Knroyeeble cnoea: xsopernna, MUKPOBOOOPOC/b,  KynbmueuposaHue, 2poyboKc,
umopeakmop

PbiboBoACTBO — OTpacnb CenbCKOrO XO3ANCTBA, 3aHUMalOLWascs pasBegeHnem pbibbl,
ynydlweHnem u yeBenunyeHMeM pbiOHbIX 3arnacoB B BOOOEMAxX a TaK e COXpaHeHMEeM BOAHbIX
ovonornyecknx pecypcoB. PolboBoacTBO npeanaraeT  anbTepHATUBHOE  pelleHne  ans
yAOBMNETBOPEHUS PbIHOYHOIO crnpoca Ha pblby M pbiOHbIM Genok npu 3TOM He ucyepnbiBas
npupoaHble 3anachl [1].

OpgHoM 13 OcHOBHbIX npobriem B pblboBOAYEeCcKOM oOTpacnu aBndetcsa obecnedeHve
rmapobmnoHToB HeobxoaMMbIM KOnmMyecTBOM 6enkoB, BUTaMMHOB W MuHepanoB. B ocHoBHOM
kombukopma ansa pblb cocToAT M3 PbIGHOM MM MSACOKOCTHOW MYKW, COEBbIA UIM NOLCOMHEYHbIN
WpOT, MWEeHMLa WMNKU MWeHWYHble OoTpyou. B kayecTBe MuHepanbHbiXx 406aBOK MCNOMb3yHTCA
pasnuyHble BMAbl acnaparMHaTtoB MapraHua, UMHKa, Meawu, xenesa u ap. Takon KomOukopm
XOpOLUO MNOAXOANT ANA BblpalwmBaHs 60NbLUIMHCTBA BUOOB KapnoBbIX pbib [2].

Ho cyuiecTByeT anbTepHaTUBHLIN MCTOYHUK BCEX HEOOXOOMMBIX NUTATENbHbIX BELLECTB. JTO
Chlorella sp., ogHOKneTo4Has MMKPOBOLOPOCIb, KOTOpasa No CBOEWN NUTATENbHOCTU HE ycTynaeT
pbIOHOM N MACOKOCTHOM MYyKe M NPEBOCXOANT BCE BUAbI 3M1AKOBbIX.

Llenbto unccnepoBaHuin SIBNSNOCH U3Yy4UTb TexHororuio BblpawmeaHus Chlorella sp. B
ycnosusx HUL, PeibHoro xo3ancTea.

MaTtepuansl U meToabl

WccnepoBaHna nposoaunn ¢ uoHa 2016 roga no mapt 2017 roga B HaydHo-
nccnegoBaTenbCkoM LeHTpe «PbiGHOE X03AMcTBO» KasaxcKoro arpoTexHMYeckoro yHMBepcuteTa
nmenmn C.CendynnuHa. lNpu 9TOM onpenensnu BNusHNWE pasnnyHon NuTaTenbHOM cpenbl Ha pocT
KynbTyp MwukpoBogopocnen poga Chlorella sp., ¢ uenbio NOBbIWEHNA Bbixoga ©Guomaccsl.
MaTtepunanom nccnegosanuin nocnyxun wramm Chlorella sp. UOP Ne C-111.

ISSN 1607-2774 Cewmeit kanacoinbiH [IokapiM aThiHIAFBI MEMJICKETTIK YHUBEpCHUTETIHIH Xabapubichl Ne 2(82)2018 198



B kayecTBe nuTaTenbHOM cpeabl MCMNOSMb3oBanM TYPELKYH cpedy M a3oTHO-OCHOpPHYHO
cpegy cobcTBeHHoOro npoussoacTBa. A30THO-pocdopHas cpeda COBCTBEHHOro Mnpov3BoACTBA
COCTOSAa U3 amMmadHoM CenuTpbl, ammodoca, MeaHOro Kynopoca, OKCUA Xernesa.

MNOTHOCTb CyCneH3un onpeaensiniv Nno HacbILEHHOCTU LBETOBOW rammbl. MMTaTenbHOCTb
BbICYLLUEHHOrO KOHLIEHTpaTa onpeaensnu ¢ NnoMoLLbo npubopkl aHanm3atopa gupmMbel FOSS.

PesynbTaTbl UccnegoBaHum

3agadyamu nuccregoBaHu SBAANOCh U3yunTth pocT Chlorella sp. B pasnuyHon nutaTenbHON
cpede v onpegenutb 3TMM Gornee 6GnaronpuatHyto cpegy. [MpoBedeHve OMbITOB Hayanu ¢
BblpawmBaHusa Chlorella sp. B konbax.

Konbbl ycTtaHaBnvMBanu B cneuuanbHble rpoyboKCbl, KOTOpble ObwmMBanucb onbron wu
ocBellanncb CBETOAMOAHbIMM namnamu. utatenbHOW cpeaov B AaHHOM Crlydae MNocryXunm
Typeukasa cpefa. PesynbtaTtbl Obinn NOMNOXUTENbHBIMW, U yXe Ha TpeTun OeHb Habnwoganca
OTYETNMBbLIN 3ereHbINn OTTEHOK (puc. 1).

PucyHok 1 — Konbbl ¢ kynbTypown Chlorella sp., nonyyeHHble B TypeLKon
nuTaTenbHoOn cpene

Tak Kak pesynbTatbl ObiNMM  MNOAOKUTENBHBIMK, ObINO peweHo yBENUYUTb NpoLecc
BblpalMBaHNUA M MEepelTM Ha MaccoBOe KynbTMBUpPOBaHWe  xnopennbl.  MaccoBoe
KynbTMBUPOBaHNE ObINO NPOAOIMKEHO B CNEUUSbHbIX COOPYXEHHbIX KOHCTPYKUUSAX M3 CTarbHOro
Kopryca u 2-X NONUITUIEHOBbLIX MELLKOB, C 06bemMOM BOAbl B Mellkax no 50n. BeipawmBaHue
Xnopensbl NPOBOAMMOCH pasnuUyYHbiMn cnocobamu, T.e. Npu nogadve yrinekncrnoro rasa, npu nogade
BO34yxa KOMMNpeccopoMm, nNpu 15 4yacoBoM OCBELLEHUN, a TaKkKe NMpu KPYriioCyTOYHOM OCBELLEHUMN.
Havnydwuin poct MukpoBodopocnvn Habnwgancs npu KpyrinocyTOMHOM OCBELLEeHUW U nogade
BO3yxa Mpu MOMOLUM KOMMPEeCccopa M YXe Ha TPeTuh AeHb MELUKU MPUHANN XapaKTepHbIn
3erfieHbli OTTEHOK, a Ha CedbMOW Npuobpenu SApKUA 3eneHbll LUBET, KOTOpLIM OcTarncsa Ha
NPOTSKEHUN BCEro onbiTa (puc. 2).

PucyHok 2 — Beipawumsarue Chlorella sp. B Typeukon cpene
BblpawuBanve Chlorella sp. B nutatenbHoW cpege COOCTBEHHOro MpPOM3BOACTBA

npoBoAUIIOCb B akBapuymMmax u (*)VITOpeaKTOan. B coctaB nutaTtenbHom cpeadbl BXoaunnm Wnpoko
ncnosnb3ywuinecsa B CeribCKOM X03aNCTBE yp,o6peHV|$| N peakTuBbl. OCHOBHbBIMW KOMMOHEHTaMM
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nuTaTenbHoOM cpenbl ABNATCA a3oT, docdop, xeneso, meapb 1 ap. CocrtaB nuTaTensHON cpeabl
npegcrtaeneH B Tabnuue 1.

Tabnuua 1 — CocTaB nMTaTenbLHOW cpeabl

AMMMayHasa cenutpa 0,2r
Ammodpoc 15% pacTteop 0,1 mn
>Keneso xnopug 1% pacrteop 0,15 mn
Menb cepHokucnas 0,01% pactsop 0,5 mn
BopgonpoBoaHasa Boga 1000 mn

Mpn npoBegeHun onbiTOB MO BblpawmeaHuio Chlorella sp. B akBapnyme ¢ 24 4acoBbIiM
ocBelleHneM 6e3 nogaym Bo3gyxa U yrnekucrioro rasa, Habnwogancs paBHOMEpPHbIA POCT KNeToK
MUKPOBOOOPOCIN, U yXXe Ha NATbIN AeHb BOAA B akBapyyMe MMena XapakTepHbl 3eneHbln UBeT,
KOTOPbIA OCTaBarncsa Ha NPOTSXKEHUW BCEro onbiTa. M3 9TOro onbita MOXHO caenaTb BblBOA, YTO
nogaya Bosgyxa He urpaet 60nbLUyto posb B BblpallMBaHUN MUKPOBOAOPOCIIN.

BblpawumBaHme nposogunock B utopeaktope (puc. 3), o6bem BOAbl B MeLllKax Obin
goBegeH ao 60-tm nuTpoB. B gaHHOM onbiTe OblT XOPOLWWA pe3ynbTaT pocTa xJiopennbl Ha 4-6
AEeHb BblpaliuBaHusA, fanee CycneHsust nowsa B ynagoK, Tak Kak He XBaTano nuTaTesnbHbIX
cpeacTB Ans AanbHenwero pasMmHOXeHUs1 BOLOPOCUN.

PucyHok 3 — Chlorella sp., BblpalleHHasa B nMTaTenbHON cpeae coOOGCTBEHHOIro NPON3BOACTBa

OcHOBHOW 3apjadert OaHHbIX MUCCrefoBaHWM SABMASNOCh U3YyYUTb CoAepXaHue npoTenHa B
MukpoBogopocne sbipaweHHon B HULL «PbiGHOe xo3ancTBox». [na 3TOro Ha NPOTSKEHUU BCeX
ONbITOB NPOU3BEAEHHAs XIloperina npoxoauna ctaguio cenapnpoBaHns.

Mocne nporoHa cycneHsuu yepe3 cenapatop €€ obbeM pes3ko ymeHbluaeTcsd. 3a cuer
OTAeneHus BelecTB C pasHoM NNOTHOCTbIO, MeperHaHHass B cenapatope CyCcrneH3us
npeobpasyetca B KOHUeHTpaT (puc. 4). Tak Hanpumep ¢ 1 N cycneHsun BbIXOAUT 25mn
KoHUueHTpaTa. KoHueHTpat xnopennbl obbemom 250 mn mMMeeT NMOTHOCTb KrneTok 6Gonee 2
mnpa/mn. KoHueHTpaT Xnopennbl COAEPXUT HE TOSbKO XXUBbIE KIETKU XMOpensnbl, HO U NOSHbIV
CMEeKTp BOOOPACTBOPMMbIX METabonuTOB XIMOpennbl, KOTOpble COAepXaTCA B KyNbTyparbHOW
cpepe.

Ecnu yyecTtb, 4TO B KOpMOBOM Gernke M3 MUKPOBOAOPOCHEN codepKaHue nuanHa bonblue,
YyeM B HaTyparnbHon Guomacce, TO BO3MOXHOCTb €r0 UCMOMb30BaHUA B Ka4yecCTBE IIM3MHOBOIO
KOHLIeHTpaTopa o4yeBugHa.

3
PucyHok 4 — KoHueHTpaT Chlorella sp.
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Mocne nonyyYyeHWs KOHUEHTpaTa ero Heob6xoOMMO BbICYLWWUTb AN MOMyYeHUs MOopoLuUKa
XNopensibl, CyllKa 3aHUMaeT npuMmepHo 7 gHen (puc. 5). MNopoLwok xnopennbl JomkeH obnagatb
TeM e BUTAaMWHHbIM COCTAaBOM W BbICOKOW MNUTATENbHOCTbI, YTO WU CYCMEH3Ua XJopensbl.
Buonornyeckuin aHanus nopowka Chlorella sp. nposoaunca Ha aHanusaTtope dupmbl FOSS.
AHanusaTtop npeacraenseTr cobor KOMOMHAUMIO UCKMIOYUTENIbHOM TOYHOCTU Ha (DOHE LUMPOKOro
cnekTpanbHoro gnanasoHa oT 400 go 1650 M. NIRS DA1650 npounsBoant npsiMble N3MepeHus
WHIPEAMEHTOB KOPMOB B Pa3MOSIOTOM BMAE Ha Crieaylolime napameTpbl: Xup, NPOTEUH, Bnara,
30na, Kpaxmarn, aMMHOKUCIIOTbI, Cbipas KreTtvyaTtka. PesynbTaTbl NpOBEpKM NpuBeaeHsl B Tabnuue

PucyHok 5 — NMopowok Chlorella sp.

Tabnuua 2 — NutatenbHbI cocTaB nopotuka Chlorella sp.

BnaxHocTb % 9,4
MpotenH % 57,59
Knp % 17,26
KnetyaTtka % 9,34
3ona % 7,69
Kpaxman % 0,00

Mony4eHHble pe3ynbTaTbl MO COAEPXaHUI0 MpOoTeMHa B Xropenne AalT BO3MOXHOCTb
ncnonb3oBaTb €€ Kak OCHOBHOW WMWM OOMOMHUTENbHbIN UCTOYMHUK Genka B kombBukopmax Ans
pacTUTenbHOAAHbIX Pblb.

MepcnekTMBamn MCNOMNb30BaHUA Xxnopennbl B pblBHOM X03AWCTBE npegycmaTpuBaeT
pa3paboTky peuenTypbl kombukopma. BbipabaTbiBaemble KOMOMKOPMa MO KayecTBY AOIMKHbI
otBeyaTb TpebosaHuawm, onpegeneHHoiMm FTOCTamu n TexHuveckumu ycnosusmu. Kombukopm
AOIKeH 6bITb BOOOCTOMKMMUN, CHanaHCUPOBaHHbIMW MO 3fIEMEHTaM NMUTaHNUS U NOSTHOLLEHHBIMMU.

Ha ocHoBe cTaHaapTHbIX peuenToB Obin pa3paboTaH pekoMmeHayembl peuent Kombrukopma
ANA KOPMAEHNs MonoAmn NPOMbICIOBLIX pblb (Tabn. 3).

Tabnuua 3 — Peuent kom6rkopMa Ans BblpallMBaHNA MONIOAN pbib

KoMnoHeHTLl KomBGukopma CopepxaHue B kopme, %
CoeBblIVi LLIPOT 15
MoACcONHEYHMKOBBIV LLIPOT 20
AumeHb 20
MNuweHnuya 20
BBK-nanpwuH 8
nopowok Chlorella sp. 9
OTpy6u nwieHnYHbIe 7
Men 1

MutaTtenbHasa ueHHocTb B 100 r komBukopma coctasuna: cblipont npotenH 30%, Cbipomn Xup
4,4%, cbipas knetyatka 6,7%, BnaxHocTb 9-14%, 3onbHOCTb 4,7%, kanbuni 1.5%, docdop 1%.
CopepxaHve nuTaTenbHbIX BewecTB konebanuce B npegenax HopMbl. [1pUroToBNEHHbIV
KOMOMKOPM MO AaHHOMY peLenTy Gbin UCNOoNb30BaH B KOPMITEHNM MONoAan Kapnosbix pbid B HAL|
«PbIBHOE x03ancTBO». AGCOMIOTHBIN NPUPOCT pbld COOTBETCTBOBA HOPMATMBHbBIM NOKa3aTENsM.
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BbiBoabl

1. BblpawmBaHue xnopennbl B konbax, KoTopble OblM yCTaHOBMNEHbl B rpoybokcax, rae
nuTaTenbHOM Cpeaon nocnyxuna Typeukas cpeda, Mnokasanu MonoXuTenbHble pesynbTaThbl.
MpoyBoKChl ObINM 0BLWNTLI PONBLroN U KPYrnoCyTOMHO OCBELLanMCh CBETOAMOAHbIMKU Nlamnamun. Ha
TpeTU AeHb BblpallMBaHNA Xnopensbl Habnaanca OTYETNMBLIN 3eMeHbI OTTEHOK.

2. MaccoBoe KynbTMBMPOBAHWE XNOPennbl B TYpPEUKOW nuTaTenbHOWM cpege B
dutopeakTopax NPOBOAMIIOCH pasHbiMM crnocobamy 3TO Mpy nogaye Yrnekucrnoro rasa, npu
nogaye Bosgyxa KOMNpeccopom, npu 15 yacoBom OCBELLEHMN U NPU KPYrIOCYTOYHOM OCBELLEHUN.
Haunyywwuin pesynbtat Obilnl nNonydeH Npu KpyrinocyTOYHOM OCBeLleHMM C nogadent Bosdyxa
KOMMNpeccopoM. Ha TpeTuii AeHb 3KCNepUMEHTa MELLKU NPUHSMN XapaKTEPHbIA 3eMNeHbl OTTEHOK,
a Ha ceabMoW Nprobpenn SPKUn 3eneHbIN LIBET, KOTOPbIA AepXanca Ha NpOoTsKeHNe BCEro onbiTta.

3. OKCnepuMeHTbl MO BblpallMBaHUIO Xropensnbl B NUTaTenbHOW cpede COBCTBEHHOrO
npov3BoACTBa NPOBOAMIMCL B akBapuymax wn B duTopeaktopax. [lo pesynbTatam Obino
YCTaHOBIIEHO, 4TO as30THO-boccopHass nuTaTenbHas cpega obnagaetr HeobxoauMbIMU
KOMMOHEeHTaMKn Ans pocta MMKPOBOAOPOCHN, HO YCTynaeT No NpOM3BOAUTENBbHOCTUN 3apybeXHbIM
aHanoram.

4. B xope npoBeaeHus akcnepumeHToB ¢ Chlorella sp. 6bin nonyyYeH KOHUEHTpaT Xnopennbl
N3 cycneHsuu, KoTopbln 6bin Aanblle nepepabotaH B NopoLok. bein onpegeneH nutatenbHbIv
COCTaB MOpPOLLKa, rAe COoAepXaHue Cblporo npotemHa coctasuno 57,59%. Takoe cogepxaHue
npoTenMHa AaeT BO3MOXHOCTb UCMONb30BaTh B Ka4eCTBE UCTOYHWKA Genka B Kombukopmax ans
mornoau pblb. Hamm Gbin paspaboTaH pekoMeHAyeMmbli peuenT KoMOuKopma Ans KOPMIeHus
moroam pbib ¢ cogepxxaHnem npotenHa 35-40%, B COOTBETCBUM C HOPMaMu KOPMITEHUS pbIb.
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OP TYPJ1l KOPEKTIK OPTAOA CHLORELLA SP. ©CIPY XXOHE ONAPAbI BANbIK
LWWAPYAUWbINbIFbIHOA KONOAHY BONALLAFbI
K.H. CbizgbikoB, A.C. AcbinbekoBa, XK.b. Kyanyanees, 3.6. MapneHos

Makanada Chlorella sp. mypik Kopekmik opmada xeHe a3zom-gocgopribiK Xeke eHAIpirniceH
opmada ecipy Hemuxenepi kenmipineeH. bip kamap 3epmmeynepdiH Homuxesnepi 6olbiHWa
mypik Kopekmik opmada xoHe a3om-gocghopribiKk opmada ecipineeH MukpobandbipObiH OH
Hamuxxenepi anbiHObI, bipaK eHimOiniai 6olbiHWa wem endeH oKesliH2eH KOpeKmik opma OpbIH
anodbl. CoHbiIMeH Kamap 3epmmey 6apbiCbiHOa XropesiiaHblH KOPEeKMmIK Kypambl aHblKmarobl
JKeHe o1 WuKi npomeuH Kypambl 57,59% Kypaldbi. AnbiHFaH Hemuxernep bolbiHwa wabakmapra
apHanfaH KypamaxemHiH peuenmici rnpomeuH 6olbiHwa 30% KyHaprbifbiMeH 6arnbikmapibl
asblKmaHObIpy HopMachbiHa COUKEC 83€epPrieHin YCbIHbIObI.

TyliH ce30ep: xnopenna, MUKkposoOopoCsb, ecipy, 2poybokc, chumopeakmop

GROWING IN VARIOUS FOOD ENVIRONMENT AND PROSPECTS OF ITS USE IN FISHING
K.N.Syzdykov, A.S.Assylbekova, Zh.B.Kuanchaleev, E.B.Marlenov

This article presents the results of growing Chlorella sp. in a nutritious Turkish environment
and nitrogen-phosphorus environment of its own production. Based on the results of a number of
experiments, positive results were obtained for growing microalgae both in the Turkish nutrient
medium and in the nitrogen-phosphorus nutrient medium, but at the same time the production
environment was inferior to foreign analogues in terms of productivity. Also in the course of the
research, the nutrient composition of chlorella was determined, where the content of crude protein
was found to be 57.59%. The recommended recipe for mixed fodders for feeding juvenile fish with
protein nutrition is 30%, which corresponds to the norms of feeding fish.

Key words: Chlorella, microalgae, cultivation, growbox, photoreactor
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A. Tulemis, K. Shoinbayeva, G. Kaldibekova, A. Abubakirova
M.Auezov South Kazakhstan State university

RECEIPT OF A DRY LACTOSE FREE PRODUCT BASED ON CASEIN FRACTIONS
OF COW MILK

Annotation: in the article given results of research process of extraction are resulted that
has allowed to define optimum temperature modes and a dosage of introduced extractants, and
also parameters of dissolution of a casein fraction in salts. Based on the data obtained, a
technology was developed for the production of a dry lactose-free product for functional nutrition.
To compose a new formulation, modern methods for obtaining lactose-free milk were studied,
providing for the preparation of a concentrated milk mixture from a solution of casecite, fat
components (milk and vegetable fat), sugar syrup, fat-soluble vitamins, homogenization and spray
drying. The existing methods for obtaining lactose-free products based on the use of natural cow
milk consist in separating the whey from protein or fermenting lactose. The use as a protein basis
for de-lactose products of dry cow milk was not previously considered.

Key words: hypoallergenic, dry, lactose-free, functional food, product, milk

The concept of "functional nutrition" originates in the East (the countries of Asian and Far
Eastern culture). The concept of positive (healthy, functional) nutrition was first formulated in Japan
in the early 80s of the last century. Japanese researchers define three basic qualities of functional
products: the necessary nutritional value, pleasant taste, positive physiological effects [1, 2]. Many
of the known compounds that make up the majority of functional foods are also the basis of known
probiotics [3].

Functional food products do not refer to medicines, they are rather preventive agents that
help to prevent illnesses and aging of an organism in the existing ecological situation.

The current methods for obtaining lactose-free products based on the use of natural cow milk
consist in the separation of whey from protein or fermentation of lactose [4, 5]. The use as a
protein basis for de-lactose products of dry cow or goat milk was not previously considered.

In the course of our research, we obtained a dry, lactose-free product called "LF", which
means "lactose free". For the production of this protein product, raw materials of appropriate
quality are needed, so when received, skimmed milk powder met the following requirements (Table
1).

Table 1 — Organoleptic indicators of dry low fat milk

Ne | Characteristics Characteristics of dry skimmed milk spray drying

1 | Taste and smell | Characteristic of fresh pasteurized low-fat milk without any foreign flavors
and odors. The taste of pasteurization is allowed

2 | Consistency Fine dusted powder. Allowed a small number of lumps, easily crumbling
when exposed to mechanical stress
3 | Colour White with a light cream tint

And also it corresponded to the following physicochemical parameters of dry skim milk
(Table 2).

Table 2 — Physicochemical parameters of dry low fat milk

Ne Characteristics Amount
1 | Mass fraction of moisture,%, not more than 40

2 | Mass fraction of fat,%, not more than 1,5

3 | Mass fraction of protein,%, not less than 32,0

4 | Mass fraction of lactose,%, not less than 50,0

5 | Solubility index, cm3 of wet cake, not more than 0,2

6 | Acidity, T, not more than 20

7 | Fraction of total mass of tin,%, maximum 0,01

8 | Mass fraction of lead,%, not more than not allowed
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According to microbiological indices, this skimmed milk powder met the following
requirements (Table 3):

Table 3 — Mirobiological indicators of dry skim milk

Ne Indicator name Norm for the
product
1 | Total amount of mesophilic aerobic and facultative anaerobic 50000
microorganisms per 1 g of product, units, not more than
2 | Pathogenic microorganisms, including salmonella in 25 g of product not allowed
3 | Bacteria of E. coli group in 0.1 g of product not allowed

The technological process of production of dry lactose-free product "LF" consisted of the
following operations:

* acceptance and preparation of raw materials and basic materials;

* extraction of lactose and mineral impurities;

» washing the protein;

* protein dehydration;

» protein dissolution and preparation for drying;

« drying of the dissolved protein;

» Packaging, labeling, transportation and storage.

Extraction of lactose is carried out at a temperature of 39 £ 2 ° C with the help of solutions of
acids or acid extract. At a lower temperature, the extraction process slows down, and an increase
in temperature can lead to a change in the organoleptic characteristics, due to the compaction of
the protein agglomerate and the sorption of the extractant.

As we established earlier, when using hydrochloric acid as an extractant at the given
temperature, 40% solution is optimal, if extraction is carried out with citric acid, then 0.35-0.36% of
dry acid is used from the mass of dry skimmed cow milk to achieve active acidity 4, 2 units.

To create a non-waste technology, the option of secondary use of the extract was
considered. When extracting lactose, an acidic extract with an acidity of more than 200° T was
used.

To produce the acid extract, the leaven of pure cultures of Lactobacillus acidophilus bacteria
was used, in accordance with the technological instruction for the preparation of starter cultures for
sour-milk drinks.

Cultivation of bacterial cultures of Lactobacillus acidophilus in the extract was carried out at a
temperature of 37.5 + 2° C for 12-16 hours until the acidity reached more than 200° T.

For the extraction of lactose, cheese baths with driven agitators were used. The baths were
filled with a working solution of acid to 85-90% of the volume, taking into account the subsequent
addition of powdered milk powder.

Dry cow's milk was introduced into the bath with continuous stirring to ensure a more even
distribution in the mixture. Dry milk was added gradually, in such a way that all the necessary
amount was added within 15 minutes.

The separated protein was washed to release it from lactose, mineral impurities and free
acid. The protein was washed in the same baths where the precipitation was carried out. It is
recommended to carry out a two-time wash to completely free the protein from impurities.

The water consumption per wash is 10: 1 with respect to the weight of the protein. The
duration of protein retention in each wash water must be at least 20-25 minutes; During the
washing, the protein was periodically mixed.

After washing, the protein was dewatered to a moisture content of 60-62% on a separator
with continuous separation of the protein. The duration of the separation is 9-11 minutes, it is
terminated after complete cessation of moisture release. The protein was dissolved at a
temperature of 75 £ 5° C in containers equipped with shirts and mixers, which ensure the mixing of
high viscosity products.

To the shredded protein was added the amount of water necessary to obtain a 20 + 2%
solution of the protein, sodium bicarbonate. When sodium bicarbonate is used as the solvent for
sodium, a significant reduction in the applied dose of salt is observed. The introduction of an
excess amount of salt will lead to an increase in the pH and over-consumption of the alkali salt.
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The size of the protein solution should be 6.3-7.0. If the pH is below 6.3, the pH adjustment is
carried out by gradually adding salt. If the pH is above 7.0, the pH adjustment is carried out by
gradually adding the protein. The temperature of the protein solution to be dried should be
maintained in the temperature range 75 + 5° C.

The protein solution was dried on a disk atomizer, with cyclone purification of the exhaust air.
The drying was carried out under the following conditions: the temperature of the air entering the
tower is 130-150° C; the temperature of the exhaust air is 65-75° C.

Conclusions. During our experimental work, we obtained a dry, lactose-free product, which
was given the name "LF". The dry lactose-free product "LF" can be stored at a temperature of O to
10° C and relative air humidity of not more than 75% for not more than 9 months from the
production day. Storage of the product at the manufacturer is allowed at a temperature of no higher
than 25° C and relative humidity of not more than 75% for not more than 5 months from the date of
production.
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CUbIP CYTIHIH KASEMHOIK dPAKUUANAPDLI HEF3IHOE K¥PFAK NNAKTO3ACDLI3 ©6HIM AllY
A.K. Tynemuc, K.b. WounHbaesa, .M. KangbibekoBa, A.A. Abybakmposa

GepinzeH wmakanala akcmpakyus npoueciH sepmmey Hamuxernepi kepceminzeH. On
KocbllambIH 3KcmpaceHmmepOiH Menuepi MeH memrnepamyparbiK pexumoOi, COHbIMEH Kamap
my30apdarbl Ka3eUHOIK (hpakUUsHbIH epy KepcemkiwmepiH aHbiKmayra MyMKiHOIKk 6ep0i. AnbiHFaH
Manimemmep HeaisiHde hyHKUUOHan0bIK mamakmaHyra apHasiFaH fiakmosachi3 Kyprak ©HiMOI
eHOipy ~mexHornoausicbl KypbliObl. *KaHa peuenmi Kypy YwiH Kaseuum epimiHOIiCiHeH
KOHUEeHmMPpJIieH2eH Cym KocracbiH (Cym xeHe eciMOik malinapbl HeaidiHOezi) dalibiHOayOaH, KaHm
wepbambiHaH, Matda epumiH OspymeHOepdeH, 20Mo2eHOey MeH wallbipamelnl KernmipydeH
mypamabiH faKkmo3aacbi3 cymmi anyObiH 3amaHayu adicmepi 3epmmendi. Jlakmo3sacei3 eHimoepoi
anyo0biH byraH OeliHei 6eneini 8dicmepi maburu cublp CymiHiH capbicybiHaH akybi30s bersin anyra
Hemece flakmo3aHbl awbimyra HezizoernzeH. AKybl30biK He2i3 pemiHOe flakmo3achl3 KypfaK cubip
cymiH KondaHy byraH OeliH KapacmblpblriMaraH.

Tylin ce3dep: aunoannepzeHOi, calnaywsblnapobiH, byHKUUOHaNObIK mamakmaHy, eHimi,
cym

NONYYEHUE CYXOIO BE3 HAKTQ3HOFO NMPOOYKTA HA OCHOBE KA3EMHOBDbIX
PPAKLUUUN KOPOBBLEIO MOJIOKA
A.K. Tynemuc, K.6. WonHbaesa, .M. Kangeibekora, A.A. AbybakmpoBa

B cmambe npusedeHbl pe3ynbmameal uccriedos8aHusi npoyecca 3Kkcmpakyuu 4mo rno3eosiusio
onpedenums onmumasibHble memrnepamypHble PexXuMbl U O03UPOBKY 8HOCUMbIX 3KCMPa2eHmos,
a makxe napamempbl pacmeopeHuUss Ka3euHoeol chbpakyuu e cornsax. Ha ocHoee rosny4eHHbIX
OaHHbIX bblnia paspabomaHa mexHo1o02usi npoudsodcmea cyxo2o 6e3/1akmo3Ho20 rnpodykma Ons
yHKUUOHanbHo20 numaHus. [ns cocmaeneHuss Hoeol  peuenmypbl  bbinu  U3YYeHbl
cospemMeHHble  crocobbl  noflydeHUss  6e3s1akmo3HO20  MOJsIOKa,  rpedycMmampusaroujue
rpu20mMo8/IeHUEe KOHUEHMpPUPOBaHHOU MOJIOYHOU CMecu U3 pacmeopa Kaseyuma, XUpoebix
KOMIMOHEHMo8 (MOJ/I0YHO20 U pacmumersibHO20 Xupa), caxapHo20 cuporna, XupopacmeopuMbiX
8uUMaMuHO8, 20MO2eHU3ayUI U pacrbliumerbHyr cyuwky. Cyuecmeayrowue crocobbl nonyYeHus
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6e3/1aKmMo3HbIX MPOOYKMO8 OCHOB8aHbI Ha UCMOMb308aHUU HamypasbHO20 KOPOB8be20 MOJI0Ka
3akmoyaromces 8 omoesieHUU CbiIBOPOMKU om bersika unu cépaxxusaHuu 1akmo3sbl. Vicronb3oeaHue
8 kayecmee b6esikogoli 0CHO8bI Orsi 6e3/1aKmMO3HbIX MPOOYKIMO8 CyX020 KOPO8bE20 MOJI0Ka paHee
He paccMampuearnoch.

Knroyesblie cnoea: eunoasnnepaeHHoe, cyxoe, be3nakmo3sHoe, (hyHKUUOHaIbLHoe numaHue,
rpodyKm, MOJIOKO

FTAMP: 34.29.35

X.[O.Typrapa’, A.T. Kyar6aes?, C.T. Hazap6ekoBa', B.5. Canbynarosa®

1en—d>apa6m atblHaarbl Kasak ¥nTTblKk YHUBEpcuteTi, AnmaTbl K.

C.Ceiicpynnun aTtbinaarsl Kasak ArpoTexHukansik YHusepcuteT, AcTaHa K.

3«AsamaTTapra apHanfaH yKiMeT» MeMnekeTTiK Kopropauuscel kommepumansik emec AK Anmartsl
KanacblHAafbl punvansi

TAJIAC ©3EHI BOUbIHAAFbI XXANbINbIMAAPAObIH ©CIMAIKTEP XXABbIHbIH 3EPTTEY

AHOamna:. Makanada >Xambbin obnbickl, balizak aydaHbiHOarbl XKanfbiamebe ayblrobiK
OKpyaiHOeai maburu manasbiKmbl ankanmapObiH eciMAikmep xabbiHbl, MIpwinik ¢hopmarapbl,
ManasbiKmbl, yrbl XeHe 08pinik eciMOikmepi mypanbl almbiaraH. [Hanansis 3epmmey
Homuxxenepi 6olbiHWa aymakmarbl eciMOikmep xabbiHbiHOa 35 mykbiMOac, 126 mybicka
XamambiH 175 ecimdik mypnepi aHbikmanfaH. bacbim  mykbim@acmapra KypOenieyndinep
(Asteraceae Bercht.), KoHbipbacmap (Poaceae Barn.) xeHe Anabomarnap (Chenopodioideae
Burnett.) xxamaodbi. NMpakmukarnbik MaHbI30blbiFbiHa balinaHbicmel mypnepdiH 6acbim Kerwirniai
(157 myp — 89,7%) manasbikmbIK ecimOikmep, 25 myp — depinik, 18 myp — ynbl ecimOikmep.
Tipwinik ¢popmacsi 6olibiHWa KermKbindblK eciMOikmep — 125 myp, OHbIH iWwiHde y3aK mipwinik
ememiH KermxblnodbiK wenmeciHdep — 100 myp, eki xbindbik — 13 myp, 6ip Xbindbik — 37, bymanap
— 14, )xapmsinat 6ymanap — 8, arawumap — 3 myp.

TyliH ce30ep: xalblfbiM, WabbIiHObIK, chropucmuKarbslK Kypam, ManasbiKmbl 6ciMOikmep

WengeHy fanamablk macene 6onbin Tabbinagbl XoHe ManimeTTep GonbiHWIA wWengeHyre
yliblparaH >xepnep 9 MNH. wWapLbl KM. aymMakTbl anbin xaTtblp. OcbifaH GannaHbICTbl KopLuaraH
Taburn opTa GomblHWa BYY 6argapnamacbiMeH werngeHymeH kypec KoHBeHUMsICbl KabbingaHFaH

[2].

KasakctaHga wengeHy Mangbl LIEeKTEH TbIC KalgaH >KoaHe >KaublnbiMaapaarbl eciMaik
XabblHbIHbIH, XeHe LwanfblHAbIKTapablH, Aerpajaumgara  yublpaybliHaH 6ongbl.  Kasakctanga
WwenaeHyaiH aymarbl YrKenreHiH MbiHa ManimeTTep kepceTtei: — 66 mnH ra (1988 x), 179,9 mnH.ra
(1998 x), 190,7 mnH.ra (2010 x), 207,6 (2014 x). KasakctaH PecnybnukacbiHga amnbinbiMaapabiH
aerpagauusira  ywblpay aymafbl apTta OepreHaikteH KasakctaH Pecnybnuvkacel YkimeTi
H6ackapmacbiMeH 2005 xbinbl WenaeHyre kapcol kypec bargapnamacs! kabbingaHab [8].

ApvaTtel Tepputopusnap xep 6eTiHiH wamameH 1/3 aygaHblH anbin KaTblp. ALaMHbIH
3KOXynenepre facblpnap OonFbl acepi KepaiH AerpagjauusiFa yliblpan XeHe OHbIH KapKblHAbI
XYPYiH, COHbIMEH KaTap wengeHydiH apTyblHa oken cokTbl. LengeHy kasipri kesge fanampgblk
cunatka ue xoHe XXI facblpablH ©3€ekTi MacenenepiHiH 6ipi 6onbin Tabbinagbl. AHTponoreHai
lwenaeHy HaTWXKEeCIHAE XbiN canblH anemae 6-7 mMnH. ra 6aranbl nangansl XXepnep >Konblinaabl.
byn aygangap, kasipri Tanga, wamameH 145 mnH. ra cyapmansl xepnepgi, 170 MnH. ra Kyprak
XoHe 3,6 mMnpa. ra XavbinbiMAbl Xepnepai anein xatblp. MyHaa wamameHd 1 mnpa. agam emip
cypeai [3].

Mebicansl, A.Sepehr, A.M. Hassanli, M.R. Ekhtesasi, J.B. Jamali 3eptreynepivae MEDALUS
(Mediterranean Desertificatio and Land Use) sgiciH namganaHymeH WpaHHbIH OHTYCTiriHOEri
wenaeHy 6 vHauMkatopMeH GaFanaHFaH: Tonblpak, KMMaT, apo3us, ecCiMAiK XabblHbl, Xep acTbl
cynapbl XeHe xepai navganady. OnapablH 3BOMOUMS NMpoueciHae reoaknapaTTblK XXyhe oAiciH
nanganaHymeH TepputopusiHold 17% katTbl Oy3binFaHbiH, 81% — opTalwa xeHe 7% — wengepaix
Xapamcbl3ablFbliH kepceTTi [10].

AHTponoreHai acepnep ecimaiktepaiH dnopanblk KypambiHa acep eteai. ©cimaik abbiHbl
cupengi, Xen >XeHe Cy 3pO3uACbiHa YLiblparaH >XeprepaiH, awblK XanaHaw Tenimgepi namga
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bonagbl. Kyprak gananap OHTYCTIKTE »KapTblian wengepaiH Ttaburn-knumatTblk 6engemimeH
wekapanac 6onbin, con cebenTeH KapkblHObl aHTPOMOreHai apekeT MyHAa LWernaeHy NpoLUecCiHiH
6onybiHa akenegai [5].

Enimi3 Tayencisgik anfanbl 6epi ken arimakrapga reoboTaHMKanbIK KyMbICTap Xyprisiniven
Kanybl 9cepiHeH ManasblKTbl ankantap MeH wWabbiHAbIKTapdblH aymafblH, ecCiMAiKTep, MeH
TonblpakK >abblHblH, aymakrapAbl reoboTaHuKanblK KapTafa Tycipy, OHAaFbl 6onbin XaTkaH
esrepictepai aHbikTay ©3ekTi macene 6nbin kengi. OcbifaH GannaHbICTbl COHFbI Kesaepi YKiMeT
TapanblHaH apHavibl KapXbl 6eniHin, Tonbipak-reoboTaHuKanblK 3epTTeynep KonfFa anblHbIM,
XyMbICTap XaHaaHa 6actagbl.

Ocbl MakcaTTa Tabufu ManasblKTbl ankanTapablH nopanbik KypamblH, ManasbiKThbl
ecimaiktepai aHblKTay >XaHe eciMAikTepaiH, Tipwinik dopmanapbiH 3eptTey XKambbin obnbicbiHa
kapacTbl Tanac e3eHi borbiHOa opHanackaH XanfbidaTebe ayblngblk okpyrivgeri 17893 ra aygaHga
«AsamaTtTapra apHanfaH YKiMeT» MeMIeKeTTiK Koprnopaundackl kommepumsanblk emec AK Anmatsl
kanacblHarbl unuanbl-arpoOXMMUANbIK, TOMNbIPAK 3epTTey XXoHe KelleHAi i34ecTipy >KyMbICbI
genapTtameHTi, «[eoboTaHMKanblk i34ECTipY >KOHe Xepai  MOHUTOpUWHriney»  GeniMmiHin
MamaHgapbIMeH Oipre xyprisingi.

XKanfbizatebe aybinablk OKpyriHiH xxepnepi Herisri xxeHe Kyaeni xep TenimagepiHeH Typaapbl.
Kep 6enepiHin Herisri TunTepi — Tay eTeriHgeri oMnaTTbl XKa3blKTap, 63€H ankanTapbl, XXas3sblK XXoHe
agbipnbl Kymaap. Tonblpafbl — CONTYCTIK allbIK-Cyp TonbipakTap.

FeoboTaHMKanbIK 3epTTey XyMbiCTapbl OypblHHAH KYPrisinin Kene »artkaH Knaccukanblk
AanblHAbIK, Aananblk XXeHe kamepanablk ke3eHaepAeH TypaTbiH aaicTep 6ombiHLWa Xyprisingi [4].

©cimaiktep XabblHbIH 3epTTey, ManasbIKThl, YIbl XXOHE A3PiNiK eciMAiKTep TyprepiH aHbIKTay
apHavbl aHblKTaFbll aaebuettepaeH (3, 9), ecimaiktepdiH Kasakwa araynapbl ga  Ken
KongaHbInaTbiH FbINbIMU-0KY KypangapbiHaH (1, 7) anbiHAb.

[ana 3eptTeynepi mateprangapbl OONbIHLWA 3epTTENreH aymakTarbl NIOPUCTMKAnbIK Ti3iM
35 TykbIMaac, 126 Tybicka xartaTtbiH 175 Typai kypagbl (kecte 1).

Kecte 1 — XKanfbiaTebe ayblngblk OKpyri ayMafbiHAa eceTiH eciMaikTep TidiMmi

Typnep Tipwinik doopmanapsl
Ne TykbImgacrap catb Bip Exi | Ken |Xapten | o |\
XbIT | Kb | Kbl byTa ¥

1 | Kypaenirynginep (Asteraceae Bercht. 38 8 7 22 i i i
(Compositae Giseke.))

2 | KoHbipbacmap (Poaceae Barn. 29 8 i 21 i i i
(Gramineae Juss.))

3 | Anabomanap (Chenopodioideae 20 11 i 1 4 4 i
Burnett.)

4 | bypwakmap (Fabaceae Lindl. 15 i i 12 i 3 i
(Leguminosae Juss.))

5 | EpiHeyndinep (Lamiaceae Lindl.) 8 1 - 6 1 - -

6 | Kpecmeyndinep (Brassicaceae 7 3 5 5 i i i
Burnett. (Cruciferae Juss.))

7 | KuskeneHdep (Cyperaceae J. St. Hill.) 6 - - 6 - - -

8 | TapaHdap (Polygonaceae Juss.) 5 1 - 1 - 3 -

9 | PaywaHeyndep (Rosaceae Juss.) 5 - 2 - 3 -

10 | Kanamneipnap (Caryophyllaceae 4 i i 4 i i i
Juss.)

11 | Jlanaeyndinep (Liliaceae Hall.), 3 - - 3 - - -

12 | Wamsipwaeyndep (Apiaceae Lindl. 3 i 1 5 i i i
(Umbelliferae Moris.))

13 | KopracsiHwenmep (Plumbaginaceae 3 i i 3 i i i
Juss.)

14 | Weipmaysbikmap (Convolvulaceae 3 i i > 1 i i
Juss.)

15 | Kbinwasnap (Ephedraceae Dum.) 2 - - - 2 - -

16 | TydemabaHdap (Zygophyllaceae R. 5 i i 5 i i i
Br.)

17 | Adnayneikmap (Boroginaceae Juss.) 2 1 1 - - - -
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18 | CabbiHkekmep (Scrophulariaceae

2 - 1 1 - - -

Juss.)
19 | PusHdap (Rubiaceae Juss.) 2 1 - 1 - - -
20 | Koranap (Typhaceae Juss.) 1 - - 1 - - -
21 | Enekwenmep (Juncaceae Juss.) 1 - - 1 - - -
22 | Kypmkawawmap (Iridaceae Juss.) 1 - - 1 - - -
23 | Tandap (Salicaceae Mirb.) 1 - - - - - 1
24 | Kaparawmap (Ulmaceae Mirb.) 1 - - - - - 1
25 | AmapaHmmap (Amaranthaceae Juss.) 1 1 - - - - -
26 | Caprandakmap (Ranunculaceae 1 1 i i i i i

Juss.)
27 | Keyendep (Capparidaceae Juss.) 1 - - - 1 - -
28 | Pymanap (Rutaceae Juss.) 1 - - 1 - - -
29 | CymmiceHOep (Euphorbiaceae Juss.) 1 - - 1 - - -
30 | Kynkaldelipnap (Malvaceae Juss.) 1 - - 1 - - -
31 | Wadkypatnap (Hypericacea Juss.) 1 - - 1 - - -
32 | Xbinrbindap (Tamaricaceae Link) 1 - - - - 1 -
33 | Tumenesnap (Thymelaeaceae Juss.) 1 1 - - - - -
34 | XKudenep (Elaeagnaceae Juss.) 1 - - - - - 1
35 | bakaxanbipakmap (Plantaginaceae 1 i 1 i i i i

Juss.)
Bapnbifbil: 175 37 13 100 8 14 3

KecteneH kepreHaen, caHbl xafblHaH 6acbiM Tykbimaactapra Kypaenirynginep (Asteraceae
Bercht) — 38 Typ, KoHbipbactap (Poaceae Barn.) — 29 1yp, Anabotanap (Chenopodiaceae
Burnett.) — 20 Typai, bypwakrap (Fabaceae Lindl.) — 15 Typ xaTtagbl.

©cimaik xabbiHbiHOa 21 Typ 6acbiMaapbl onap: Kblpfbl3 KaHTakK, Ka4iMri XXaHTak, KogiMri
aKMKsi, ecekmms, XaTaraH Omaanblk, cananbl Kapallarblp, kKo4iMri KambIC, XXaTaFaH aXblpblK, Ky34ik
XKyCaH, KblnTaH Lwen uunuuapni, TapbwuraH rynkekipe, »aywblkTbl KOHblpbac, kantanbl ebenek,
napcbl kapapayliaH, Tapbak knumokantepa, Tapakbo3 apnabac, Tonblk KuskeneH, bugan MopTbik,
ObITbipaHKbl akMaMblk, TOMap 609y KepMek, Kyprak anpayblk. TypnepgiH 6aceim menwepi (157 Typ
— 89,7%) manasblkTbIk, 18 Typ ynbl, 25 Typ A9pinik ecimgikTepre xatagbl.

Tipwinik dhopmanapbl 6orbiHWa Kemxkbingbiktap 6ackim 6onbin kengi — 125 Typ, OHbIH iWiHae
y3aK TipLWinik eTeTiH Kemkbinablk wentecingep — 100 Typ, eki xbingblk — 13 Typ, Oip Xblnablk — 37,
oytanap — 14, xapTbian 6ytanap — 8, arawTap — 3 Typ. TipLwinik doopmanapbiHbIH HOTUXENEpPIHe
kapan, byTanapablH aralwiTapra kapafaHaa 4 ece ken ekeHairi aHbiKTanabl.

BipxbingplkTap iwiHge acdemepnep ae xeTkinikti, mbicanbl: Codusa capmanackl (Descurainia
sophia (L.) Schur.), wen xaybinwacsel (Alyssum desertorum Stapf.), Tapak6o3 (Bromus tectorum
L.), weifbic MopThifbl (Eremopyrum orientale (L.) Jaub. et Spach.) xeHe GipXbInablK copaHaap:
Tapbak knumakontepa (Climacoptera brachiata (Pall.) Botsch.), TykTi knumakontepa (Climacoptera
lanata (Pall.) Botsch.), cibip copaHwachkl (Petrosimonia sibirica (Pall.) Bge.), kym ebenek
(Ceratocarpus arenarius L.), kantanbl ebenek (Ceratocarpus utriculosus Bluk.), ycakryn keknek
(Atriplex micrantha C.A. Mey.) xaHe T.6.

Ekixbingblk ecimaiktepre 13 Typ kipedi — oTbipmaryn cupenus (Syrenia sessiliflora Ledeb.),
akxerkekwe katnapwakkek (Brassica elongata Ehrh.), xabanbl ca6i3 (Daucus carota L.),
ycakemic kapikpl3 (Lappula microcarpa (Ledeb.) Giurke.), >xoHfap atokynafbl (Verbascum
songoricum Schrenk.), ynkeH ©Gakaxanblpak (KorkenkeH 6akaxanbipak) (Plantago major L.),
kacnui angpisbl (Inula caspica Blume.), uttikeH woHarHa (Arctium leiospermum Juz. et Serg.) ,
eHkiw TymnetikeH (Carduus nutans L.), Tépmep TymneTikeHi (Carduus thoermeri Weinm.), kagimri
capbikanyeH (Cirsium vulgare (Savi) Ten.), kegimri warbipTikeH (Onopordon acanthium L.),
Toprankekbac rynkekipe (Centaurea iberica Trev.), TapburaH rynkekipe (Centaurea squarrosa
willd.).

3epTTenreH aymakTarbl KOMKbIIAbIK eciMaikTepre: kegiMri kambic (Phragmites communis
Trin.), kyprak anpayblk (Calamagrostis epigeios (L.) Roth.), xataraH 6uganbik (Agropyron repens
(L.) Beauv.), 603 xycaHbl (Artemisia terrae-albae Krasch.) TypaH xycaHbl (Artemisia turanica
Krasch.), kplprbi3 xaHTarbl (Alhagi kirghisorum Schrenk.), »kanaH mus (Glycyrrhiza glabra L.), mynis
niwiHAai TepickeH (Eurotia ceratoides (L.) C.A. Mey.) xxaHe Gackanapsbl Xxatagbl.
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Herisri ep TeniMmi eciMaik TypnepiHiH, opanyaHabifbiMeH epekweneHeni. Herisri kep
TenimiHge KoHbipbacTapaaH kapawwarblp (Cynodon dactylon L.) 6aceim. Kebipek nanganaHbinaTtbiH
Xanbinbimgapaa (Akmua xoeHe Xetibanm aybingapbiHga) cananbel KapawarbipgblH (Cynodon
dactylon L.) anTtapnbiktan ©acbim ekeHi Oarvikanagbl. ApanapblHga ademeprnep — XyallblKTbl
KkoHpipbac (Poa bulbosa L.), Tonblk kuskeneH (Carex pachystylis J. Gay.) >xwui kesgecegi.
KapawarblipablH 6acbiv 6onybl XanbinbiMgapabliH TO3FaHbIH KepceTesi.

Kyoeni xep TeniMiHOe orncCi3 TONMKbIHAbI >Ka3blKTbl X8He afblpfibl Kymaap Kesgecegi.
OnapablH, ~ eciMaik  >xabblHbl  XaHTaKTbl-adbeMepni  XaHe  aHTakTbl-ebenekTi-acdbemepni
KaybiMaacTbikTapmeH ©GepinreH. KaybiMaacTbikTapaa KblpfFbl3 kaHTafbl  (Alhagi  kirghisorum
Schrenk.) gomuHaHT 6onbin caHanagbl. ddemepnepaeH XyawblkTbl KoHpip6ac (Poa bulbosa L.),
Tapakbo3 (Bromus tectorum L.) xxeHe kym ebenek (Ceratocarpus arenarius L.) keagecegi.

Kyaeni xep TenimiHiH >kasblk XepnepiHaeri KyMaapblHblH ayaaHbl ynFanFaH. Mynpa 6Gip
Kesgepi xycaH 6acbim ©onfaH, Kasipri ke3ge xaHtak neH ebenek, agpemepnep ©Gacbim. byn
XaublnbiMaapablH canacbiHblH TOMEHAErEHIH kKepceTeai.

FanoduTTi KOHbIpH6acTapbl 6acbimM XanbinbiMaapAaa copTaH, axbipblk (Aeluropus intermedius
Rgl.) ynkeH maccuBTepae TaparFaH XoHe xapTbiian rmgpoMopdThl TONbIpakTapaa ademeprep,
XaHTakTap, GipXbliablk copaHaap kesgecedi. byn xanmbinbiMablk Xeprepai Kemn Xbifl KapKbiHObI
navaanaxHraHabifbiH kepceteni. CoHbIMEH KaTap Kasipri keage 6yn MaccuBTepAi KblpFbl3 XKaHTarbl (
Alhagi kirghisorum Schrenk.), axbIpblk, ebenek, acdemepnep (KyawblkTbl KOHbIp6ac (Poa bulbosa
L.), Tapakbo3s (Bromus tectorum L.), Tombik kusikeneH (Carex pachystylis J. Gay)
KaybiMaacTblKTapbl Kypanapl.

KopbITbIHAbI

eoboTaHMKanblK 3epTTey XYMbICTapbl Oyn aymak OoMbiHWIA COHFbl 3epTTeynep 25 Xbin
OypblH XypridinreH. AnblHFaH MoaniMeTTep 6GoMbiHWA ecimaikTepaiH, dnopanbik  Kypambl
aHbIKTanbIn, TykbiMaacka, Tybicka, Typre 6eniHin caHbl aHbIKTanabl..

[ana 3epTTeynepiHiH HoTWkKenepi GoMbIHLWIA TipLWinik dpopmanapbiHbiH 6 Typi aHbIKTanbIm,
TyKbIMAacTapbl OoMblHLWA KecTere Tycipingi. 3epTTeyre anblHFaH ayMakTa afalluTap CaHbl XXafFblHaH
€H as, an eH 6acbiM KepCeTKiLUTI KeMmKbInablKk 6CiMOiKTep KepCceTTi.

"eoboTaHuKanblK 3epTTeynep MatepuangapblH OypbIHFbl XKyprisinreH 3eptreynepmeH (1989
X.) canbicTblpFaHga Herisri xep TenimiHaeri Xasblk XepnepaiH eciMaiktep abblHbl KaTThl
esrepmereH. Herisri xep TenimiHiH, OHTyCTIriHgeri yw aybin: Akkus, XXetiban xoeHe TepTken.
KekemeHwik man 6acbl OCbl aybingap MaHblHAA Xavbinagbl. Eptege Oyn Ttepputopus Taburn
WwanfblHabl  ecimairi  xeHe cyapmanbl ©6onfaH. TokTaycbli3a Man XaloMeH OGannaHbICThl
KaybIMOACTbIKTap KypamblHaH TYNKi wanfelHabl Me30nTTi  ecimaiktepaiH asalobl  XKoHe
kcepodounbai ecimaiktepaiH (kblpfbld xaHTarbl (Alhagi kirghisorum Schrenk.), ky3gik >xycaH
(Artemisia serotina Bge.) xxaHe T.6.) kebene TyckeHi Garkanagbl. CoHgan-ak 6yn aymakrta akMms
(Goebelia Bunge.), rynkekipe (Centaurea L.), kebeHkyrpbiktap (Cousinia Cass.) xaHe T.6. Typnep
KenTten eckeHi bankanagpl.
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FTEOBOTAHUYECKUE UCCIIEOOBAHUA PACTUTENNIbHOCTU NMACTBULL,
OENbTbl PEKUA TAJIAC
XK.O. Typrapa, A.T. Kyat6aes, C.T. Hasapb6ekosa, B.b. CanbynaroBa

B cmambe npusedeHbl 0aHHbIe M0 Uccrned08aHUK pacmumesibHO20 MoKposa MpuUpPOOHbIX
KOpMOBbIX y200ul, XU3HEeHHble (bOPMbI, KOPMO8bie, 008UMbIE U JIeKapCMEEHHbIE pacmeHust
cenibCko2o okpyea XKamebismobe, balizakckoeo palioHa, Xambbirickol obnacmu. [lo
pesynbmamam rosiegol uccredosamersibckol pabomsbl hriopucmuyeckuli cocmae cocmaersem
175 sudoe, omHocsawuxcss Kk 126 podam u 35 cemeticmeam. K QomuHupyrowum cemeticmeam
omHocsims CrioxHouygsemHbie (Asteraceae Bercht.), 3nakosebie (Poaceae Barn.) u Mapesbie
(Chenopodioideae Burnett.). B ces3u ¢ npakmu4eckol 3Ha4uMoCcmbio rodasrisirouiee Koau4ecmeso
sudos (157 sudos-89,7%) noedaemcs ckomom, u3 Hux 25 eudos- riekapcmeeHHble, 18 saudos —
Adosumbie pacmeHus. Npeobnadarowel XU3HeHHOU ¢hopmMoU 58MsiromMcs MHO20/1IemHUKU — 125
sudos, 8 mom yucrne OruHHogezemupyrowue MHoaornemdue mpassi — 100 sudos, 8yriemHuUKU —
13 sudos,00HoNemHuUKU — 37 eudos, KycmapHuku — 14 eudos,nonykycmapHuku — 8 eudos,
Oepesbsi — 3 suda.

Knroueenble cnoea: nacmbuuwy, ceHoKoc, ¢hriopucmu4yeckuli cocmas, KOpMo8ble pacmeHusl,
KynbmypmexHU4eCcKoe COCMOSsIHUE.

GEOBOTANICAL INVESTIGATIONS OF THE VEGETATION OF THE PASTURE OF THE
DELTA OF THE TALAS RIVER
ZH. Turgara, A. Kuatbayev, S. Nazarbekova, V. Saibulatova

The article presents data on the study of the vegetation cover of natural fodder lands, life
forms, fodder, poisonous and medicinal plants of the rural district of Zhalgzytobe, the Baizak
region, the Zhambyl region. According to the results of field research, the floral composition is 175
species, belonging to 126 genera and 35 families. The dominant families include the complexosa
(Asteraceae Bercht.), Cereals (Poaceae Barn.) And Marevy (Chenopodioideae Burnett.). In
connection with the practical significance, the overwhelming number of species (157 species-
89.7%) is eaten by cattle, 25 of them are medicinal, and 18 species are poisonous plants. The
prevailing life form is perennial — 125 species, including long-growing perennial grasses — 100
species, biennials — 13 species, annuals — 37 species, shrubs — 14 species, half-shrubs — 8
species, trees — 3 species.

Key words: pasture, haymaking, floristic composition, fodder plants
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H. TypcbiHxaH, K.b. LLlonH6aeBa
FOxHO-Ka3axcTaHckui rocyaapCcTBeHHbIV yHuBepeuteT uM.M.Aya3oBa, r. LLbIMKeHT

OMUCAHWE CUCTEMATUKU HACEKOMbIX BPEAUTENENA BOTAHUYECKOIO CALIA

AHHOTauua: B cmambe paccmampusaromcs mamepuarsbl 10 U3YyHYEHUK HaCeKOMbIX
gpedumerneli pacmeHul 8 bomaHu4deckom caldy npu MexdyHapOOHOM Ka3axcKo-mypeuyKom
yHusepcumeme um X.A.5caeu. 3decb npueedeHbl xapakmepucmuku HaceKkoMbix-epedumeriel
mpassHUCmbIX U OpesecHO KyCmapHUKO8bIX pacmeHull rnpedcmasumesnieli  ompsoo8
JK€CMKOKPbIIbIX, MOMY)XECMKOKPbINbIX U YewyeKpbinbix. B xo0e ebinonHeHuUsi 0aHHoU pabomsi 8
Kadyecmee 06bekmos Obiiu onucaHbl 6 npedcmasumenel Yewyekpbinbix, 4 euda
XKecmkokpebinbix, 3 npedcmasumens ompsida lNonyxecmkokpbinbix. MccriedogaHus npoeoduruck
oceHblo, secHoll u iemom 2016-2017 20008, 8 nepuod akmueHOCMU HacekoMmbiX. bonbwuHcmeo
8udo8 HaHocsim 8ped CerlbCKOX035UCMBEHHbIM Kyribmypam. bbinu u3y4yeHbl COBPEMEHHbIE
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OaHHble, ornucaHbl buosioeuYecKkue U 3KoJsloeuYecKue acrnekmsl rnpedcmasumerneld amux
cemelicms, sensiowuxcs obumamensamu uccriedyemoli mecmHocmu. bbina npedocmasneHa
cucmemamuka ompsdos Yewyekpbinbie, XXecmkokpbinbie u [lonyxecmkokpbinibie. bbinu
usydyeHbl 32 euda HaceKkoMbix omHocswuxcs k 13 cemelicmeam, obumarowux 6 pasHbIX
buoueHosax. bbinu 8bisICHEHbI UX cucmemMamuyeckas rnpuHadnexxHocms U 0ocbeHHoCMuU UYeHHo3a.

KnrouyeBble cnoBa: HacekoMble, a2poyeHo3, aHmomoghayHa,buoyeHornnoausi, heHonoaus,
aKoroausi

Hacekomble — cambli MHOrFOYMCHEHHBLIM Kracc XWBOTHbIX. Kpome TOro, Hacekomble
ABNAOTCA caMou pas3suton ¢opmon 6ecno3BoHOYHbIX. B cBA3M ¢ 0cobbiM dhopmmpoBaHnem
HEpPBHOW CUCTEMbl UX NOBEAEHUEe AOBOSBbHO CIIOXHO OpraHmsoBaHHoe. KonmyecTBO M3YYEeHHbIX
HaCeKOMbIX BO MHOrO pa3s NpeBbllaeT KOMMYecTBO APYrMX UCCNefoBaHHbIX KNacCOB XXMBOTHbIX.
HaceKkoMbIX MOXHO BCPETUTb BO BCEX Yrorikax 3eMHOro Liapa. Yaile Bcero 310 YnNeHUCTOoHorue,
obuTarowme Ha cyuwe, B NPEecHbIX MU MOPCKMX BoAax, a Takke B BOAOEMax, B npydax, Modyse,
BO34yXxe.

boTaHnyeckun cag MexayHapogHOro kasaxcko-Typeukoro yHusepcuteta um. X.A.Acasn —
3TO MHOrOfIETHMI arpoLeHo3 M ero obuTatenamm SABMASKOTCA HEe TONbKO pPacTeHUsd, HO W
HOroYnCrieHHble 6eCno3BOHOYHbIE KMBOTHbIE. YHMKambHbIN  MWKpPOKNUMAT, OGnaronpusTHble
YCNOBUS XN3HEOEATENbHOCTN CTanu NPUYNUHON (POpMMPOBaHUA eauMHON 3HTOMOayHbl. Llenbto
AaHHOM paboThl ABMSIETCA ONUCaAHWE CUCTEMATMKM U pasHoobpasns BPeOOHOCHbLIX HACEKOMbIX
OaHHoro boTaHu4yeckoro caga [8].

MaTtepunanbl n meToAabl

CyliecTByeT HeCKONnbko yaobOHbIX METOAOB eAMHOBPEMEHHOro cbopa npencraBuTenen
pasHbIX BUAOB M OTPSOOB HACEKOMbIX, NMayKoB, KIeLlen, COPOKOHOXEK U APYrNX YNEHUCTOHOTUX.
[daHHble  meTodbl  [alOT  BO3MOXHOCTb Ha  JanbHenwmnx  nabopaTtopHbIX — 3aHATUAX
CMCTEMATM3NPOBaTb AOCTAaTOMHOE KONMMYECTBO npeacTtaBuTenen dayHbl. K gaHHbIM MeTogam
OTHOCSAT MEeTO[, KOLUEHUsI CadkoM, JIOBYME AMbI, TPACKA KPOH OEPEBLEB, a atakke MHorga MeTos
npuBreYeHns Ha cBeT. Takke HeobXxoauMO NPUMHSATbL CrieumanbHble MeToAbl, NpeaHa3HavYeHHbIe
Ha NOBNIO OnNpedeneHHbIX rpynn HacekoMbliX. [loflyyeHHble Takumu MeTodamMu OaHHble AaroT
npeacTaBneHMe 0 BUOOBOM CTPOEHWUW, YNCIIEHHOCTM OnpeaeNieHHbIX BUAOB HAaceKkoMbIX, T.K. Npu
cbope HacekoMbix Yale OyayT BCTpeyaTbCsa Te BUAbl, YNCIIEHHOCTb KOTOPbIX B JAaHHOM pernoHe
BblLLe, @ MeHee pacnpocTpaHeHHble B1uabl ByayT BCTpeyaTbes pexe. Ho B 6onblUMHCTBE CriyyaeB
nony4yeHHble cBefeHUs HeobXoaMMO LONOMHUTE AAaHHbIMW, KOTOPblE MOXHO MOSMyYnTb B XOAe
nepenucu. T.K. Nnepenucb ABNSIETCA LOMArOM U TPYAOHMKOM paboTor B NPaKTUYECKUX 3aHATMAX
CTYAEHTOB OHa OyaeT MpPUMMEHATCA TONMbKO B MNOYBEHO-OMOnornveknx uM 6GuoLeHOonornyeckmx
nccnegosaHusx [1].

PaboTta ¢ HacekombiMK, ux cbop TpebyloT MakcMmanbHOW BHUMATENbHOCTWU. HacekoMbix
nerye BbiNaBnMBaTb B COSMHEYHblE SCHbIE AOHW, T.K. MMEHHO B 3TO BpemMs OHM CBOGOAHO
nepeaBuraloTCa B MNOUCKaxX MWLM, NeTalT, 4YTO AenaeT ux nerko 3ameTHbiMu. B Gonbliom
KONu4ecTBe HaceKoMbIX MOXHO BCTPETUTb B fiecax, nactbuiax, Ha 6eperax npygos 1 BOAOEMOB.

Hacekombix nerde Bcero noBuTb SHTOMOJSIOTMYCEKMM Ca4KOM. OHTOMOSOIMYECKUIA CayvokK
COCTOMT 13 3aKpensieHHOro Ha nasnke MeTannmMyeckoro obpyda Ha KOTOpbIN NPULLNBAKOT MapneBbl
Melloyek. oMaHHbIX HAaCeKOMbIX MEPEHOCAT B MOPWUIIKY, FAe Ha HUX BO3AEWCTBYIOT napamu
admpa mnm xnopodpopma. NpoBeas HECKOMNbKO pa3 CaykoMm MO TpaBe U KPOHEe AEpPEBLEB MOXHO
cobpaTtb 60nblIOe KONMYECTBO HACEKOMbIX W MAyKOB, XapakTepHblX Ans AaHHoro spyca. [lpu
Takom metoge cbopa B CayoK MOryT MonacTtb HE TONbKO B3pOCrble 0COOW, HO U FIMYUHKK. Y
HaCeKOMbIX C MOJSIHBbIM LMKIIOM MpeBpaLleHnin cpeaa OOMTaHUSA Ha CTaausix NUYUHKA U MMaro
ObiBaeT pasHoW. [1oaToMy CyLLecTBYIOT pasHble MeToAabl U MecTa cbopa Takmx Hacekombix. B
KayecTBe npuMepa K AaHHbIM HacekoMbiM MOXHO OTHecTu Mawnckoro xyka. B3pocnas ocobb
MaWNCKOro >Xyka MuTaeTcs NUCTbSMU OEPEBbEB, @ JIMYMHKM OOMTAIOT Ha KOPHAX pacTeHUn u
BCTpeYatTCcH TOmMbKO B noyse [11].

OnpedeneHue  4ucrieHHocmu  ompsidos  Yewyekpbinblie,  XKecmkokpbinible U
lMonyxxecmkoKpbliribie 8 uccriedyemol MecmHocmu.

B xoge vccnepoBaHus Obinn npegocasneHbl: BUAOBOWM COCTaB OTPSAoB Yellyekpbinble,
YKecTkokpbinble 1 [MonyXeCTKOKpbINble; 3Konoro-cayHncTudecknn obsop atonm dayHbl, KX
deHonorms, YMCNEHHOCTb, CPaBHEHNE YMCMEHHOCTU NMOTOMKOB MO NMTEpaTypHbIM U NOSTyYEHHbIM
AaHHHHBIM, cpefda obuTaHua npeacTaBuTenen aTUX OTPSAOB, OOWMIN apean obuTaHudA, a Takke
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pacnpocTpaHeHHOCTb B uccnegyemon obnactu. beina yrcaHoBrneHa 0oCo6eHHOCTb BEPTUKAIIbHOro
pacnpocTpaHeHnsa YewyekpbinbiX. bbln npoBeaeH aHanua pacnonoxeHus éuotona uccnegyemon
dayHbl, a Takke 3ooreorpaduyeckme ocobeHHocTu [2].

O0beKTbl nccnegoBaHun

bensiHku (Pieridae) — npegcraBuTenn OaHHOrO CEMEWCTBA LUMPOKO pacnpoCTpaHeHbl BO
BCex yronkax KasaxcrtaHa. BbonblWKWHCTBO sBnseTca BpeguTenamu. He Bce npeacraBuTenu
BensHok ob6nagaiT 6Genbim  okpacom: Hanpumep, 6onblas 4acTb TPONUYECKMX BUAOOB
npeacasneHbl B YEpPHOM OKpace.

B mecTHOCTM, uccnegyemon Hamu, 6binv HangeHbl crnegylolwme npencasuTenn AaHHOro
cemenctea: bosipbiwHnua (Aporia crataegi), bensHka penHasa (Pieris rapae), >Kentywwka nyrosas
(Colias hyale). lMNMpuunHamn LWIMPOKOro pacnpocTpaHeHUs pasnuyHbiX BUAoB 6aboyek B gaHHOM
BotaHudeckom cagy sBnNSATCSA Oonblioe pacnpocTpaHeHue UBETYLMX pacTeHUun, a Takke
GnaronpusiTHble 3KONOrM4yeckme, KnnmaTnyeckue n apyrme ycrnosus cpeasbi [9].

MpeactaButenu cemenctea bpaxHuku (Sphingidae) — B OCHOBHOM BpeauTenu OpeBecHbIX
pacTteHui (oeHapo-, uTo-, pusodarn) — CTpoeHne aTux 6aboyek n nx NMNYMHOK UMEET OTNINYNS OT
apyrmx npegcraeutenen babouek. Bpeamtenn OpeBeCHbIX M LUBETYLUMX pacTeHun. [yceHuubl
NUTaKTCA JIUCTbAMW, KOPOW U CTEONAMW OepeBbeB W TPaBAHUCTbIX pacTeHun. Kak u camum
6ab04KM, NX ryCeHWLbl KPYMNHbIE U Ha 3a4HEM KOHLE Tena MMEKOT XapaKTepHbIN NAOTHbLIN HApOCT —
«por». OH urpaeT 3awuTHYO yHKUM0. HekoTopble Buabl BpaXkHWKOB, MOXOXW Ha LWIMeNen, u
UMeT NPo3padHble KPbIfbs, U OnyLeHHble bptoLika. bpakHuk He caguTcs Ha LBETOK, a 3aBMcaeT
Hag HUM B BO3ayxe.

[laHHOEe CeMelnCTBO He LWMPOKO pacnpoCcTpaHeHO Ha nccrnegyemon tTepputopun. boin Hangex
OAVH npeacTaBuTenb — bpaxHuk xnmonoctHeln (Hemaris fuciformis). [JaHHoe Hacekoe sBnaeTcs
OHEBHbIM M HOYHbIM npeacTaBuTenemM cemenctsa bpaxHukoB. OTta Gabouyka nuTaeTcs OHEM
COKOM LBETYLUMX pacTeHun [3].

NcenepoBaHHble 06beKTbl BHOCAT OOMbLWO  BKMa4 B OMbIIEHUM OPEBECHbIX U LBETYLUUX
pacTeHuin, TeM caMbiM CNOCOOCTBYSI pacLUMPEHMIO TEPPUTOPUIA NIECOB 1 NAcTOMLL,.

Coeku (Noctuidae) MHOrMyecrneHHoOe LUMPOKO pPacrnpoCTpaHEHHOe Ha BCeW 3emne
cemMenctBo. Bpeautenn cenbCKo-XO3AMCTBEHHBIX KyNbTyp: KanycTbl, 6000BbIX, Nyka, caxapHOWm
cBeknbl U ap. B ocHoBHOM 06nagatoT Cepo-KOPUYHEBBLIM UMK NMecyaHbiM OKpacoM. Takasi okpacka
ABNSAETCSA €CTECTBEHbIM «kamMydnsbkeM». BHelwHee CTpoeHue: Tenblue cpeaHen AnuHbl 4-7 cm,
Koraa Kpbifibsi HaxogaTca B cOOBpaHHOM MONOXeHun umeloT opmMmy TpeyronbHuka. epegHue
KPblNIbS  YONVMHEHHblE, MMEHHO MO HUMM Mbl onpegenseM uBeT ocoben, BTOPbIM PAOOM
pacnonoXeHbl 3aJHWE Kpbifbsi, KOTOPblE UMEKT CBETNO-Cepbli unu 0eno-kentbii UBeT U no
dopme 6onee LWIMPOKME YeM NepegHUe Kpbifbsi.

BcTpevaloTca oHM BO BCeX yyacTkax uccnegpBaHHoro botaHudeckoro caga. Yalle Bcero B
3aTEHEHHbIX Yy4acTKax BCTpevYalTca KanycTHble u cTtebneBble COBKW. CucTemaTusMpoBaHHbIE
Hamu npegcTaBuTenn gaHHoro cemencrtea: Coeka o3umas (Agroqtis segetum), CoBka ctebnesas
(Oria musculosa, BocknuuatenbHas coska (Agrotis exclamationis).

CoBka o3unmas (Agroqtis segetum) siBnsieTca ocobo onacHbIM BpeauTeneM OCEHHUX KynbTyp,
XrnonyaTHMKa, caxapHOMW CBEKIbl, NOACONTHEYHMKA, KyKypy3bl U Ap. Pasmax kpbinbeB cocTaBnsiet
35-45 MM, anuHa Tena 18-22 mMm: nepegHune Kpblribs KOPUYHEBOrO UMW YepHOro okpaca, 3agHue
KpblibA — CBeTno-cepble. [yceHuubl nepen BbIIyNfeHMEM M3 AUL, OKpalleHbl B CBETbIN
GenoBaTtbiii OTTEHOK, OMOBHas 4YacTb KOPWYHEBOro LBETa, AJIMHA MOXEeT JocTuratb 52 mm.
BecHon «korga pacteHusa HadmHalT 3eneHeTb, CoBka 03umas npeactaBnaAeT ONacHOCTb
nponaluHbIM KyrnbTypam [4].

CtebneBas coska (Oria musculosa) Takke €BNSETCA LIMPOKO pPacnpocTpaHeHHbIM B
KasaxcTtaHe npegcrasutenem Yewwyekpbinbix. Menkue, annHa 25-38 MM, okpacka pasHoobpasHasi:
OT KOPUYHEBbLIX OTTEHKOB [0 CBETMO-XENTbIX. Yalle Bcero BCTpeyatTca 0cobum KenToro oTTeHka.
Bpeautenb nweHuubl, oOBca, nNpoca, COPro W Ap. 3epHOBbIX KynbTyp. B wuccnegyemom
BotaHnyeckom cagy BCTpeYaloTCa U B PaBHUHHBLIX, WU JIECHbIX 00OMacTsiXx, HO He B 6ONbLIOM
KonmnyecTtse. OTM HaceKkoMble BCTpeYaloTCa B MecTax ¢ 6onbLlion 30HoN nocesa. 'yceHu cpasy
MOXHO oOnpegenuTb NO 4YeTbipeM MosfiocaMm, pPacrnofiOKEHHbIX BepTukanbHo. [nvHa Tena
coctasnset npumepHo 30 mm. lMoepexgaloT cTebnu 3epHOBbIX KynbTyp, CTAHOBATCS MPUYUHOWM
MOSHOro NOXeNTeHWs OaHHbIX paCTEeHUN.
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Medseduupbi (Arctidae) Pasmep nepegHux kpbinbeB 20-40 mm. Kpbinba ©enoro uBeTta,
nepeaHve Kpbirbs MOryT BbiTb YEPHBIMU UK KOpUYHEBbIMU. [nunHa rycenny 40 mm. MHorosigHble.
YCUKN N HOXKM KOpOTKME. N'yCeHnLbl ABNSOTCS BPeAUTENSIMU NITOL0BbLIX AEPEBLEB.

Ha wuccnegoBaHHOM HamMu TeppuTOpUM BCTPEYaeTCss MHOro npeactaBuTen CeMencTBa
Nymphalidae(oTcyTcTBYIOT AaHHbIE O TOYHOM KONMYCeTBE AaHHOro cemencTtea). Cpeam HUX ecTb U
Bpenutenu. OgHum 13 TakoBbix aBnseTca Megseauua Neba (Arctia hebe) [5].

lNnacmunyamoyceie (Scarabaeidae)

Teno AOBOMBHO ANWUHHOE W KPYMHOE. YCUMKU M3OrHYThble, C 3-7-4fIEHNKOBOW NIacTUHYaTOM
Oynasown. KoHe4yHoCTK 5-unenHble. JInumHkn C-o6pasHo CorHyThl, 6enble ¢ KOPUYHEBOW rOSTOBKOM U
OJIMHHBIMM ~ KOHEYHOCTaMWU. B3apocnble ocobn BpeaoHOCHbl Ansi  (PPYKTOBbIX [AEPEBLEB,
noBpexaarT nnogbl. YCUKM CMbIKATCA He MOSMHOCTbIO, ASIMHA MEPBOro YrieHMKa CpegHsas C
nnacTtmHyaTon Gynasown. BproLlko cocTouT n3 6 ctepHuToB. Yentoctn HebonbLume [7].

B uccnemoBaHHOM HamMy 0b6nacTU LLUMPOKO pacrnpocTpaHeH npeacTtaBuTenb Scarabaeidae.
EcTb 1 BpegoHocHble Buabl. CuctematmsnpoBaHbl criegytowmne Buabl: JIyHHbIR konp (Copris
lunaris), XKyk-Hocopor (Oryctes nasicornis), Xpywuk cagosbi (Phyllopertha horticola).

Bnectsawasn kak 3onoto 3onotucras 6poH3oBka (Cetonia aurata) — BUA XXECTKOKPbIIbIX U3
nogcemenctea bpoHsoBok. [AnuHa 23 MM, yCuKK YepHble. 13BecTHO 7 BUOOB.

UepHoTenku (Tenebrionidae) npeacraBuTENb cemencTea YKECTKOKpbISbIX,
pacnpoCTPaHEHHbIM B OTKPbITbIX MeCTHOCTSX. KcepodurnbHble HacekoMble. BepxHue Kpbinbs
cpocLumnecs, no 3Tol NPUYMHE OHWM HE MOTYT neTaTb, OYeHb MeaneHHo nepeasuratoTcs. B cBssu ¢
3TUM UX Takke Ha3biBaloT XKyku-4yabaHbl.

B wuccnepgoBaHHOM Hamu o6Gnactm BCTpevarTcsl crnegywowme npegcrasmtenn:Meansk
wupokorpyabin (Blaps lethifera), Eleodes longicollis, Eleodes armata, Cyphogenia lucifuga,
BonbLon myyHon xpyiiak (Tenebrio molitor).

LJumHuku-yepenauwku (Scutelleridae)

B nccnegoesaHHoM BboTaHuveckom cagy BCTpeyaeTcs MHOXECTBO BUOoB Scutelleridae( Hem
MOYHbIX OaHHbIX O ucneHHocmu). Bpegutenu. OnpegeneHbl criegytowne Buabl: BpepgHs
yepenawka (Eurygaster integriceps), MaBpckas yepenaiuka (Eruygaster maur) [6].

Bpednass uepenawka (Eurygaster integriceps) — «knon poga Eurygaster oTpsga
nonyxecTtkokpblnble. VmetoT Teno gnuHon 10-13 MM, okpac OT CBETMO-CEPOro A0 YEepHOro u
KopunyHeBoro. HaHocuT 6onbLuon Bpen CenbCkoMy-X03ancTByY. B3pocnblie ocobu 3umyloT B necax
N cagax nog onaswWMMK NUCTbAMU. [1Na 3TOro OHM MOryT nepenetaTtb Ha pacctosiHue Ao 50 m ot
MOCEeBHbIX Moren. 3MMOBKa 3akaHYMBAETCs BECHOW B nepuod C Mapta Mo anpenb, Korga
TemnepaTypa Bosgyxa pocturaet 12°C. BpegHas yepenalika noBpexaaeT XnebHble 3naku
(BECEHHHWMI N NEeTHMI ypoXXal MLeHuUbl, OBCa, Npoca W Ap.) U 3anacbl KOpMOB. PacTteHus,
noaBepruMecss BpeauTenbCTBY AaHHOMO HACEKOMOro B MEPUOA O3ENEHEHWS U OKyYMBaHUS B
AanbHenwem xenteroT n yeagaroT [10].

BbiBOL

B xome BbIMONMHEHMsI OaHHOM paboTbl B KavyecTtBe OObLEKTOB Obinn  onucaHbl 6
npeacrtasutenen YewyekpbiblX, 4 Buga KecTKoKpbinbix, 3 npeacTaButend oTpsga
MonyxecTkokpbIbIX. iccnegoBaHns NpoBOANNUCE OCEHbIO, BECHOM U nieTom 2016-2017 rogos, B
nepvos akTMBHOCTU HaCeKOMbIX. BONbLUMHCTBO BMOOB HAHOCAT Bpen CeribCKOXO3SMCTBEHHbLIM
KynbTypaMm. Bbinv n3yyeHbl COBpeMEHHble AaHHble, OnucaHbl Buonornyeckne n aKonormdeckme
acnekTbl NpeacTaBuTENEn 3TUX CEMENCTB, ABNAOLLNXCS obuTaTtensammn nccnegyemon MeCcTHOCTM.

NMopaBoas nTorn 66LIIKM NonyYeHbI creaylolmne pesynbTaThbl:

1. BbINM NOMHOCTBLIO OMMCaHbl NpeacTaBuTenu OTpsAoB Yewwyekpbinble, XXecTKOKpbible U
MonyxecTkoKkpbInble, obuTatowme B nccnegyeMom boraHmyeckom cagy, a Takke cobpaHbl HOBbIE
AaHHbIE O HUX.

2. Bbinn paccmoTpeHbl  Buonornyeckoe M IKONOTMYECKOE COCTOSIHME, a TakKe COBPEMEHHbIN
noTeHunan HacekoMbix-obutarenen B nccrnegyemom MECTHOCTU

3. beina npepoctaBneHa cuctemaTuka  OTpsSAoB  Yewyekpbiible,  XKeCTKOKpbiible  ©
MonyXeCTKOKpbIble. BbINUM n3yyeHbl 32 BuAa HaCEKOMbIX OTHOCAWMXCA K 13 cemenctsam,
obuTaroLwmx B pasHbiX GuoueHo3ax. bbinn BbIACHEHbI MX CUCTEMaTMyeckas NPUHAANEXHOCTb U
0CcOEeHHOCTU LieHHOo3a.

4. MNposegeHHas B boTaHnyeckom cagy wccriegoBaTtenbckad paboTa O4YeHb WHTepecHa B
9KOMOrmyYceKkoMm n 3ooreorpaguyeckomM nnaHe. Heobxoammo n ganblue JONOMHATbL U paclMpATb
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3HaHMs B obrnactu wu3dydeHus  dayHbl, OTHOcAWeENcs K oTpsaaMm  XKeCTKOKpbISbIX,
MonyXecTKOKPbINbIX 1 YellyekpbInbiX.
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BOTAHUKANDBLIK BAKTAFbl SUAHKEC HACEKOMAOAPAbIH CUCTEMATUKATNDIK
CUNATTAMACHI
H. TypcbiHxaH, K.B. LlonH6aeBa

byn makanada XKTY bomaHukarnbiK barbiHOarbl 3USSHKeC Hacekomaap xaliribl Marimemmep
Kapacmeipbinadel. Llenmekmi xoHe araw 6ymarnbl eciMOikmepae 3UsH  KenmipemiH
KammbiKaHammeinap, Xapmbiial KammblKaHammaeinnap, Kabbipwak KaHammsinap ompsidmapsl
KapacmbipblniFaH. XKacanfaH xymbic 6apbicbiHOa 3epmmey obbekmici pemiHOe KapacmbipbiiiFaH
KabbipwakKkaHmmeinapobiH anmbel myKbIMOacbkIHbIH 6Kindepi, Kammbl KaHammbiiapObiH mepm
myKbIMOachIHbIH OKindepi, xapmbinal Kammbsl KaHammbliapobiH yw MYKbIMOAChIHbIH ©Kindepi
cunammanadbl.3epmmeynep 2016-2017 xbindapdbiH Ky3, KOKMEM XoHe Xa3 me3aindepiHde —
HacekomOapObiH b6ericeHOi ke3iHOe — XypeisineeH. KernmezeH myprepi oecimMOikmepae, aybis
wapyauwbinblK OakblidapbiHa 3usiH Kenmipedi. 3epmmey almarbiHbIH KabbiwakK KaHammablinap,
KammbikaHammabinap, xapmbinald KammbikaHammebinapObiH Kasipei maHOarbl  xardalibl
cunammarneiri, 6UoNo2UsINIbIK XXOHE 3KOJI02USAMbIK acriekmmepi Kapacmaeipbinadbl. 3epmmey
aymarbiHOarbl HacekomMOapObiH 6UOI02USACkI, 3KOMNo2UssbIK Xardalbl MEeH Kasipai kesdeai anieyemi
KapacmblpblObl. KabbipuwiakkaHammabiiapbiHbIH, KammbiKaHammbinapObiH, JXapmbinat
KammbiKaHammbinapbiHbIH cucmemMamukaribik cypbinmaybl Xypeisindi. Korapeida atimebinraHdal
13 mykbiMOacKa xamambiH anyaH niwiHdi xxeHe myprii 6uoueHo3dap MeH aKoxylenepde mipLuinik
emyee beliimOenzeH 32 myp aHbikmarnbin, 3epmmendi. OnapObiH cucmemamukarsblK Kypambl
JKOHE UeHomuKarbIK epekuesnikmepi aHbikmarsosbl.
TyliiH ce30dep:. HacekoMmble, azpoueHo3, 3HMomoghayHa, buoueHoroausi, ¢heHoroeus,
aKosnoeus

SYSTEMATIC DESCRIPTION OF PEST INSECTS IN THE BOTANICAL GARDEN
N. Tursynkhan, K. Shoinbayeva

The work deals with the study materials on the insect- pests of plants in the Botanical
Garden at the International Kazakh- Turkish University. H.A.Yasavi. Here are the characteristics of
insect pests and herbaceous plants woody shrub, representatives of Coleoptera, Hemiptera and
Lepidoptera. In the course of this work, 6 representatives of Lepidoptera, 4 species of Coleoptera,
and 3 members of the Hemiptera order were described as objects. Studies were conducted in the
fall, spring and summer of 2016-2017, during the period of insect activity. Most species are harmful
to crops. The modern data were studied, biological and ecological aspects of representatives of
these families being inhabitants of the investigated area are described. Systematics of the
Lepidoptera, Gestoptera and Semiarticular wing groups was provided. 32 species of insects
belonging to 13 families inhabiting different biocenoses were studied. Their systematic affiliation
and the importance of the value were clarified.

Key words: insects, agrocenosis, entomofauna,biotsenology, phenology, ecology
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AYblJ1 WWAPYALLbIbIFbl FbINIBIMAOAPDI

CENbCKOXO3ANCTBEHHBIE HAYKU

MPHTW: 68.39.13

.H. KagncoBa
3anagHo-KasaxcTtaHCckui rocyaapCTBeHHbIN yHuBepcuteT nm.M.YTemucoBa, r. Ypanbck

FEEMATOJIOT'MYECKUE NMOKA3ATEJIUN BbIYKOB PA3HbIX FTEHOTUINOB

AHHOmauusi: B cmambe npusedeHbl 2eMamosiocudeckue rokasamesnu 6bI4Ko8 pasHbIX
eeHomunos. bonbwol npakmuyYeckuli uHmepec npedcmasrnsem u3lyYeHUe 3akKoHomMepHocmel
U3MeHeHUl, npoucxodsWux 8 rokasamesisix Kposu 6 rpoyecce ¢hopmuposaHuu, pocma u
passumus XusomHbix. Kpome mozo, ¢husuosioeudeckue hyHKUUU XUBOMHbIX rpemepresaom
onpedersieHHble U3MEHEHUs1 U C 803pacmom, 3agucsim om rpodykmusHocmu Opyaux ¢hakmopos.
JKueommHble, Haxo0siCb 8 oripedesnieHHbIX Yycrosusx codepxaHusi, MOCMOSHHO UcCMbimbigeaom
pa3HOCMOpPOHHee 8rusiHUE 8HewHel cpeldbl. [pu usydyeHUU Mopghorioaudecko20 cocmasa Kposu
Yy MOJIO0HSIKa pasHbIX 2pyrnn ycmaHoes/1eHbl HeKomopble 0CObeHHocmu e20 U3MeHeHus. B
3asucumMocmu om eo3pacma, ce30Ha 200a U bu3uOI02u4ecKo20 COCMOSIHUS KO/Iu4ecmeo
apumpouyumos, 2emoesiobuHa u netikoyumos Konebanuck. lNpu aHanu3de 6es1k08020 cocmasa
CbIBOPOMKU KPOBU yCMaHO8/eHbl pa3nuyusi u KonebaHusi usydaembix riokazamesiel no ce3oHam
eoda.

Knro4yeeble crnoega: cummeHmars, cenekyusi, 6blYyku, 3pumpouyum, 2emMo2s10buH,
netikoyumeil.

B GonblUMHCTBE CTpaH MMpa CKOTOBOACTBO SABNSAETCS BeayLlen OTpacnblo XXMBOTHOBOACTA.
Ero nuoupyrowas pornb B arponpoMbILUNIEHHOM CEKTOpe HapogHoro xo3samctea Poccumn u
KaszaxctaHa coxpaHutcs u B Oyayuiem, yuuTbiBas psg OMONMOrMYEeckux KayecTB:CNOCOBHOCTb
nepepabaTbiBaTb GOMbLLOE KONMYECTBO OTXOO0B 3€PHOBOIO XO3SMCTBA M TEXHUYECKUX KYNbTYyp,
BbICOKYtO 3Hepruto pocta (800-1500r B cyTku)B TedeHune pnutenbHoro nepuoga (18-36 mec),
KPYMHYO XMBYIO Maccy U COOTBETCTBEHHO 60mbLuor Bbixod macchl Tywm (310-380 kr).

Ona Hawero uccnegoBaHua 6binn nogobpaHbl 4 rpynnbl HOBOPOXAEHHbLIX OblYKOB MO
cnepywoouwen cxeme: | rpynna-cuMMeHTan oTeyYecTBeHHOM cenekuun, |l rpynna-cummeHTan
cenekuun ®PIC X cummeHTan otedecTBeHHon cenekuuun, Il rpynna-cummenTan cenekumm CLUA x
CMMMEHTan oOTeyecTBeHHOW cenekuun, |V rpynna-nuMysMH X CUMMEHTan OTe4YeCTBEHHOW
cenekumn.®usnonormnyeckoe COCTOSIHUE  XXMBOTHOrO BO MHOrOM XapakTepusyeTcsi
MOPONOrnMYeCKNMN N BUOXMMNYECKUMIM COCTAaBOM KPOBM.

BonbLlon NpakTUYeckun MHTepec npeactaBnseT U3yyeHue 3aKOHOMEPHOCTEN WU3MEHEHWUIN,
npovcxosLmMxX B nokasaTensx KpoBu B npouecce hopMmpoBaHMM, pocTa M PasBUTUS XKMBOTHbIX

[1].

Kpome TOro, dwusmonornyeckme qQyHKUUM XUBOTHBIX MpeTepneBawT ornpeneneHHble
N3MEHEHMS N C BO3PACTOM, 3aBUCAT OT NPOAYKTMBHOCTU ApYyrux dhakTopoB. KMBOTHbIE, HAX0AACh
B OMpeAeneHHbIX YCMNOBUSX COAEepPXaHUs, MOCTOSAHHO WCMbITbIBAOT Pa3HOCTOPOHHEE BIMSIHWE
BHELUHeW cpeabl.

OceHblo, 3MMOI, BECHON M NETOM Yy BbIYKOB M3 Kaxkaow rpynnbl 6panu KpoBbl 13 APEMHOMN
BEHbI 1 onpeaenunu cogepxaHme remornabuHa no Canu, KOMYeCTBO 3pUTPALIUTOB N NENKOLMTOB
B 1 MMm® B kamepe [opsieBa, a B CbIBOPOTKE KPOBM ypoBeHb obLiero 6enka Ha pedpakTomeTpe u
ero pakuumn-anektpocpapesom a Oymare, KUCMOTHYIO €MKOCTb-NO HeBegoBy, HeOpraHM4eckui
docdop-no bpurrcy B moamdukaumm KOgenosuya, kanbuun-no Oe-Baapay, ButamumH «A»-no
Kapp-Ipency, aktneHocte ACT n AJIT-no metogy PantmaHa-®peHkens, a Takke 6akTtepuungHyto
AaKTMBHOCTb CbIBOPOTKE KPOBU-MO OBLLENPUHATBEIM MeToAMKaMm [2].

Hamu npu wusyyeHun Mopdonorm4yeckoro CoctaBa KpPOBM Yy MOSOOHAKA pasHbIX rpynn
YCTaHOBINEHbI HEKOTOPbIE 0COBEHHOCTUN ero nameHeHus (tabn 1).
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Tabnuua 1-MNokasaTenu KpoBu Obl4KOB

pynna

Ce30H [ | I | I | v
[NokaszaTenb

rona [NokasaTenb

X+Sx Cv X+Sx Cy X+Sx Cy X+Sx Cv

OpuTpouur, OceHb 9,19+0,99 18,62 7,87+13,54 13,54 8,52+051 10,35 9,55+0,26 4,65
10M2n 3uma 8,62+0,15 3,09 7,89+0,29 6,40 8,61+0,13 2,69 8,88+0,43 8,37

BecHa 7,75+3,62 3,62 7,71+0,35 7,95 8,12+0,43 9,23 8,18+0,52 10,95

JleTo 8,18+0,39 6,93 7,62+0,59 13,56 | 8,49+0,40 8,12 9,41+0,54 9,91

OceHb 128,0+10,58 | 14,32 112,0+1,15 1,79 | 120,7+3,53 | 5,06 132,0+6,67 8,70
Femorno6uH, | 3uma 119,3+1,33 1,94 118,7+4,37 6,38 | 116,7+4,67 | 6,93 127,3+4,37 5,95
r/n BecHa 110,0+5,08 7,93 107,0+2,08 3,37 | 110,7+3,33 | 5,22 118,7+4,67 6,81

JleTo 126,7+3,71 5,08 117,3+3,53 5,21 | 120,7+5,93 | 8,51 129,3+6,57 8,79
NenkouunTsl, OceHb 6,07+14,19 14,19 6,27+0,23 6,45 6,20+3,25 6,12 6,93+0,38 9,60
1079/n 3uma 6,58+1,27 33,40 7,75+0,93 20,67 | 5,67+0,33 | 10,03 5,77+0,75 22,63

BecHa 6,93+0,89 22,20 6,83+1,06 26,84 | 5,60+0,61 18,8 6,37+1,22 33,18

JleTo 5,22+0,48 15,93 6,12+1,02 28,79 | 5,60+0,44 | 13,48 5,20+0,60 19,87

B 3aBucumocTn OT BO3pacTa, ce3oHa roga U OU3MONOrMYEeCcKOro COCTOSIHUSI KOJTMYECTBO
apuTpouuToB kKomnebanocb B npegenax 7,71-9,55 (1012/11), remornobuHa 107-132,7 r/n,
neiikoumnTos 5,22-7,75 (10°/n.).

AHanM3 nomnyyveHHbIX [daHHbIX CBUAETENbCTBYET, YTO MO HACbILWEHHOCTU KPOBU
remMornobuHom ©OblbkM | rpynnbl yCcTynanu CBEpCTHMKaAM Apyrux rpynn, a Mo COOEpPXaHUIo
nenkounmToB npesocxoaunn ux. C BO3pacToOM He3aBUCMMO OT MNOPOAHOM NPUHAASIEXHOCTH
OTMeYariocb CHWXKEHUE COoOepaHusi B KPOBM IpUTPOUMTOB U remornobuHa. OgHako B NeTHWUN
nepuog yCTaHOBMNEHO MOBLILLEHNE 3TUX MOKasaTenemn, XoTs YPOBEHb U HE OOCTUT NepPBOHaYanbHOM
BeNMYuHbl. B uenom Gonbliemy ypoBHIO 3TUX NokasaTernen cooTBeTCTBOBana u bonee wmpokas
WHTEHCMBHOCTbL pocTa. [Mpn 3ToM Bce KonebaHus nokasatenen Mopdonornyeckoro coctasa KpoBu
npovcxogunu B npegenax U3NOMOrMYeckorM HOPMbl,a MEXrpynnoBble pasnuumsa  6binu
HeCyLLEeCTBEHHbI 1 CTaTUYECKNE HeQOCTOBEPHDI [3].

BaxHelnLlen cocTaBHON YacCTbO CbIBOPOTKM KPOBU SBNsieTCS 6enok n ero dpakumnmn, Kotopble
HaxoOsaTCA B HacTosAweM oOMeHe c Genkamy TKaHeW opraHuamMa, UMET pasfiMyHble PU3NKo—
XMMuyeckune n bronornyeckne CBOMCTBa M BbINOMHAKT pa3HoobpasHble yHKumm (Tabn. 2).

Tabnvua 2-benkoBbIn cocTaB KPoBW BbIYKOB, M ( X+S,)

lNokazaTenb
Mpynna O6wwn mo6ynwvH, Bcero NI
oenok AnbGymuH OceHb
| 78,43+2,47 | 40,16+1,95 | 38,67+0,71 | 10,83+0,93 | 11,40+0,76 | 16,03+0,97 | 1,05+0,04
1 77,77+2,05 | 38,67+0,26 | 39,10+1,80 | 11,73+0,32 | 11,23+0,73 | 16,13+1,59 | 0,93+0,04
11l 75,97+0,67 | 39,57+0,71 | 36,40+0,23 | 10,70+0,50 | 9,87+0,20 15,83+0,52 | 1,09+0,02
v 77,23+3,97 | 38,63+2,42 | 38,60+1,56 | 11,73+0,18 | 10,43+0,26 | 16,43+1,67 | 1,00+0,09
3uma
[ 79,93+2,34 | 39,73+1,80 | 40,20+0,64 | 11,73+0,60 | 16,12+0,68 | 16,30+1,00 | 0,99+0,03
1 80,40+2,02 | 37,20+0,69 | 43,20+1,44 | 12,60+0,89 | 12,60+0,10 | 17,90+1,39 | 0,86+0,02
11 75,23+4,65 | 37,96+2,73 | 37,27+1,93 | 11,77+1,23 | 11,40+0,29 | 14,10+0,97 | 1,02+0,02
vV 79,23+2,22 | 36,73+2,54 | 42,50+3,22 | 12,03+1,11 | 12,03+0,64 | 17,63+1,89 | 0,88+0,11
BecHa
| 66,0+2,23 32,57+0,86 | 34,03+1,38 | 10,77+0,67 | 10,17+0,26 | 13,10+0,95 | 0,96+0,02
1 72,17+1,58 | 33,64+1,30 | 38,53+0,92 | 10,60+1,01 | 11,67+0,17 | 16,27+1,74 | 0,87+0,04
1 66,60+1,72 | 31,90+1,01 | 34,70+2,33 | 12,13+1,20 | 10,10+0,46 | 12,47+0,77 | 0,92+0,08
v 71,63+2,33 | 33,60+1,36 | 38,03+3,56 | 10,33+0,29 | 11,67+1,47 | 16,03+2,47 | 0,91+0,11
JleTto
| 76,50+7,93 | 33,10+4,70 | 43,40+4,70 | 12,27+1,65 | 14,23+2,17 | 16,90+1,05 | 0,77+0,07
1] 89,40+3,82 | 39,93+3,17 | 49,47+1,86 | 13,07+0,83 | 15,80+1,63 | 20,60+0,50 | 0,80+0,08
1 66,60+1,72 | 31,17+1,66 | 35,43+1,13 | 10,67+0,52 | 11,40+0,21 | 13,37+0,85 | 0,88+0,06
\Y 80,47+5,17 | 34,50+1,96 | 45,97+3,22 | 12,23+0,32 | 14,17+1,30 | 19,57+2,13 | 0,75+0,01

Mpwn aHanmM3e GENKOBOro COCTaBa CbIBOPOTKM KPOBM YCTAHOBMEHbI pasnuuvs U konebaHus
n3y4yaeMblx NokasaTtenen no ceaoHam roga. Tak, y Gbl4KOB OTEYECTBEHHOWN Cenekummn cogepxaHue
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obuLero 6enka CbIBOPOTKN KPOBU 3MMOWN MO CPaBHEHUIO C OCEHHMM NEPUOLOM MOBbLICMIIOCH Ha 1,5
rn. 3aTem BECHOW Yy HUX OTMeYanocb CHwmkeHue obuwero 6enka ¢ Bo3pactom Ha 13,33 rm. no
CPaBHEHMIO C 3MMHMM NEePMoaoM U NOBbIWEeHWe netoMm Ha 9,9 rn.

AHanornyHasi kapTmHa M3MeHeHusa cogepXXaHusi 6enka CbIBOPOTKM KPOBW OTMedYarnocb y
ObI4KOB ApYyruX rpynn.

AnbByMUHbBI 1 rMOBYNMHBI ABMAIOTCA OCHOBHBIMW BUAAMW GEnkoB, MPUHUMAKLWNMKN yYacTue
B 0OMeHe BeLLeCTB B OpraHn3me XMBOTHOIO.

C MHTEHCMBHOCTbBIO POCTa XXUBOTHbIX CBA3AHO TakXe U3MEHeHne cogepxaHus anbbyMmMHoB B
CbIBOPOTKE KPOBW.

3ameyeHo, 4To npu Bonee BbICOKOM ypoBHE anbOyMWHOB Bbille U CPEAHECYTOYHON NPUPOCT
XMBOM Maccbl. JTO, NO-BUAUMOMY, OOYCNOBMEHO BbINOMIHEHMEM VMW TPAHCMOPTHOM PYHKLMK,
COCTOSILLEN B CBA3bIBAHMM M NEPEHOCE XMPHbIX KACMNOT, XOnecTeprHa u Opyrux BeLLecTs.

[pyron 3HaunTenbHbIA rpynnon 6enkoB ABNATCS rMOOYNUHbBI, KOTOPbIE TaKKe MPUHUMAIOT
yyacTue B nNpouecce pasnuyHbIX BELLECTB-BMTaMuHa A, Tokodhepona, xenesa, Kanbuusa n T. 4.

YcTaHoBMNeH BOMHOOOPA3HbIN Xapaktep W3MEHeHusa cogepXaHus W  anbbymvHa u
remornobuHa B CbIBOPOTKE KPOBW: CHWXEHWE BECHOW W MOBbIWEHWEe NEeTOM, YTO CBSA3aHO C
ANHAMWNKOWN CpeHEeCYTOYHOro NPMpPOCTa XXMBOW MacChl.

Bbicoko anbbymMMHOBO-rNYy6GONMHOBO COOTHOLLEHWE, KOTOPOE COMPOBOXAANoCh YCUNEHHbIM
HakonneHnem Genka n Xupa B MbILLIEYHON TKaHW, COXPAHWUMOCb BO BCE BO3pacTHble Mepuogbl.
3HaunTENbHbIX MEXIPYNNOBbLIX Pa3nNuyMii No coaepXkaHuto obuiero 6enka n 6enkoBbIX pakuni B
CbIBOPOTKE KPOBW HE BbISIBNEHO.

N3ydyeHne copgepxaHna kanbumst M docopa B CbIBOPOTKE KPOBM MOKasano, 4To
cogepxaHue doccopa B BECEHHU MNepuog MO CpaBHEHMIO C APYrMMKW  ce3oHamMu roga
MOBbLICUITOCL Yy MONoAHsika Bcex rpynn . [lo cogepxaHuio BUTammHa A U KUCIIOTHOM E€MKOCTM
CYLLLECTBEHHbIX pPa3nmynii He YCTaHOBMEHO.

Bonbwas ponb B npoueccax obmeHa 6enkoB, NpoTeKkalwLwwmx B OpraHusMe, NpuHagnexuT
dhepMeHTaM nepeamMmnHMpoBaHus: acnaptTatammHoTpaHcdepasa (ACT v anuHumammcTpaHdgepase
(AJTT), koTOpble ocyLLecTBNAOT 0OpaTMMbIN NPOLIECC NEPEHOCA aMUHHOWN rpynnbl aMUHOKMUCIOT Ha
KETOKUCIOTbI .

Mpn aHanu3e AOMHAMMKM aKTMBHOCTW TpaHacMWHa3 YCTAHOBMEHO, YTO C BO3pacToOM TOT
nokasaTternb CHkancst y Obl4KOB BCEX rpynm, 4OCTUIHYB MUHUMYMa B BECEHHUI NEPUOL.

lMpouecc CHWXEHNA CbIBOPOTKM KPOBM Yy MNOTOMCTBA CUMMeHTanoB cenekumm CLUA
NpouCXoanT MEHEe WHTEHCMBHO, YeM Yy OblY4KOB OCTamnbHbIX rpynn. Tak, B 3MMHWIA nepuog no
CPaBHEHMIO C OCEHHMM aKTMBHOCTb acnapTtaTtamuHoTpaHcdepasbl Yy Hux cHuxkanocb Ha 0,09
mMmonb/M.n (8,4%), a y CcuMMeHTanoB oOTedecTBeHHOW cenekumm Ha 0,28 mMmonb/4.n.
(28,2%).CHmxeHne aKkTMBHOCTU anaHWMHaMMHOTpaHcdepasbl COCTaBnsano cootBeTcTBeHHO 0,15
Mmonb/y.n. (32,6%) n 0,04 mmonb/4.n. (8,5%).

YCTaHOBMNEHO, YTO NIMMY3MHCKME MOMECU MO aKTMBHOCTWU TpaHCaMWHA3 NpeBbillanu BO BCe
Ce30Hbl roga (KpoMe NeTHero) aHanoros Apyrux rpynn. Tak, MX NpeBOCXOACTBO MO aKTMBHOCTM
ACT B OCeHHUM nepuon Hag CUMMEHTanamu OTe4YecTBEeHHOW cenekuun coctasnano 0,16
mmonb/y.n.  (11,1%), notomcTBOM cummeHTanoB cenekumn OPI- mmon/un  (9%),6bikoB
cummeHTanos cenekuun CLUA-0,24 mmonb/y.n (16,7%).

B 3umHu nepuog npenmyLLecTtBO NOMECHOI0 MOJSIOAHSAKA Hag CBEPCTHUKaMMK APYrux rpymnn
No M3y4eHHOMY MokKasaTento cocTaBnano cootBeTcTBeHHO 0,1 mmonb/y.n(9,1%),016mMmonb/yv.n
(14,6%),0,02 mmonb/4.n(1,8%), a BecHon 0,32mmonb/v.n (24,8%),0,08 mmonb/y.n (6,2%),0,22
mmonb/y.n (17,1%).

Xapaktep wu3aMeHeHusi akTuBHoCcTM AJIT C BO3pacTOM XMBOTHbIX CpPaBHMBAEMbIX rpynmn
HeoamHakoB.Tak, B BECEHHWA Nepuon Yy MOSIoOHsIKa BCex rpynn Habnioganochb noBbilleHue
aktmBHocTn AJIT,kpoMe CUMMEHTanoB oTeyecTBeHHoW cenekuun.lpu atom Obibkn | rpynnbl
yCcTynanu noTMCTBY cummeHTanoB cenekummn ®PIM no aktmeHoctn AJ1T B BeceHHu nepuno Ha 0,05
MMOIb/Y.1,6bl4kamMm cuMmmeHTanoB cenekuyunCLUA Ha 0,30 MMonb/4.1 Y IMMY3UHCKUM NOMECAM Ha
0,29 mmonb/y.n. [NoBbILLEHME aKTUBHOCTN aMUHOTpaHcdepas B nepuog ¢ 12 no 15 mec cBs3aHo ¢
TEeM,MTO B 3TO BpeMs MNPOUCXOOUIIO WHTEHCUBHBLIN POCT WU (POpMMpPOBAHME MbILLEYHOWN
TKaHW,COMPOBOXAatoLLMeCs BbICOKOW WHTEHCUBHOCTBIO BMOXMMWYECKUX NPOLECCOB B OpraHu3me
XWBOTHBIX.
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[dnHamnka akTMBHOCTU aMWHOTpaHcdepas cornacyeTcs B LEfoOM C XapakTepoM U3MeHEHUs
CpedHeCcyTOYHOro NPUPOCTa XMBOW Macchl. [pn aToM Hambonbluen BENUYMHE MPUPOCTa XUBOW
Maccbl COOTBETCTBOBAs 1 60nee BbICOKMI YPOBEHb aKTUBHOCTU TPaHCaMUHa3.
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TYPNI KAHObI BYKALWUBIKTAPObIH TEMATONOINANDBIK KOPCETKILUTEPI
I".H. Kagucoea

byn makanada mypni KkaHObl byKawbiKmapobiH 2eMamorio2usi/ibiK Kepcemekiwmepi myparibi
atimsbinFaH. ManlbiH ecin-xeminyi kKe3iHOe KaH KypambiHbiH maburu mypde e32epyi YIKeH
KbI3bIiFyuwblrblK myobipadbl. COHbIMeH bipze ¢bu3uonoausinblK yHKUUS MasiObiH XXacbl XOHE
eHimAinikke m.6.6atinaHbicmel 6onadel. Man ar3acbl bipdell xardatida ecin mypbin KopuwaraH
opmaHbIH apmypsi acepiHe man 6onadbl. ©p xacmarbl MandbiH KaHbIHbIH MOPGOI02uUsifbIiK
KacuemiH 3epmmeceH Ke30e KerimeeeH e32epicmep 6onFaH. MaycbiMHBIH — aybicybiHa
balinaHbicmel ¢husuonoausinbiK xardalobiH, apumpouummepdiH, 2emMoarobuHHIH, NelKouumiH,
6erloK KypaMbiHbIH ©32epici baKblriaHFaH.

TyliH ce3dep: cummeHmar, cenekyusi, bykanap, apumpouyum, 2emMoasiobuH, netkouum

HEMATOLOGICAL INDICATORS OF GALLERIES OF VARIOUS GENOTYPES
G. Kadissova

In the article hematological indicators of bull calves of different genotypes are given. Of great
practical interest is the study of the patterns of changes occurring in the blood indices in the
process of the formation, growth and development of animals. In addition, the physiological
functions of animals undergo certain changes and with age, depend on the productivity of other
factors.

Animals, being in certain conditions of detention, constantly experience a diversifiedinfluence
of the external environment. When studying the morphological composition of blood in young
animals of different groups, some features of its changes are established. Depending on the age,
the season of the year and the physiological state, the number of erythrocytes, hemoglobin and
leukocytes fluctuated. When analyzing the protein composition of blood serum, differences and
fluctuations of the studied parameters were determined for the seasons of the year.

Key words: simmental, selection, gobies, erythrocyte, hemoglobin, leukocytes
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I.H. Kagucosa
3anagHo-KasaxcTaHckui rocyaapCTBEHHbIM YyHuBepceuteT uMm. M.YTemucosa, r. Ypanbck

MOKA3ATEJIN ECTECTBEHHON PE3UCTEHTHOCTHU

AHHOmMauus: B cmambe npusedeHbl rnokazamersnu pe3ucmeHmHocmu 6bI4KO8 pasHbIX
eeHomumnos. CrnocobHOCMb XXUBOMHO20 Op2aHu3Ma Mpomueocmosims Hebia2onpusmHoMy
g030elicmauto chakmopos eHelwHel cpedbl Ha3biBaemcsi ecmecmeeHHoU pesucmeHmHocmeio. Ee
cocmosiHue onpedensem Hecrieyuguyeckue 3auwumHsble gakmopsbl op2aHu3ma
JKUBOMHbIX;0p2aHUYEeCKU C8513aHHbIE C UX 8UO08bIMU,UHOUBUAYasIbHBIMU U KOHCMUMyyuarnbHbIMU
ocobeHHocmsamu B uccnedosaHuu pe3ucmeHmHocmu b60onbwoe 3HadyeHue UMerm 2yMoparsibHbIie
gakmopbl 3auwumsi-bakmepuyudHas akmueHocmb cbigopomku kposu (BACK),codepxxaHue
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nusoyuma,bema-nu3uHO8,a Makxe U3MEHEeHUe Komudecmea U COOMHOWEHUS UX 8 CB8M3U C
ce30HoM 200a,803pacmam U rnopoOHOCMbI.

Knroyeeble cnoea: cenekyusi, cuMmeHmarn, 6bI4Ku, U30UUM, 3pumpouyum, 2emMo2106uH,
netikoyumeil.

OKOHOMMYeCKas cuTyauusa B CTpaHe HaxoauTca B AMHAMUYECKOM pPas3BUTUAM, MOITOMY
NOpPOAbI KPYMHOro poratoro ckota nogsepXaHbl M3MEHEHMAM, OCOGEHHO B reHETUYECKOM acnekTe.

CoBpeMeHHble ycnoBus TpebyoT pa3paboTkn Hay4HO-OO6OCHOBAHHOW CUCTEMbI CO34aHUSA U
9KOHOMMYECKOW OLIEHKM BHOBb CO3[0BaeMbIX TUMOB M NoOpog KPYmHOro poratoro ckota.B nepsyto
ovyepedb HeOOXOAMMO COMOCTaBNATb KOMMYECTBO W KAYeCTBO MNPOAYKUMMW,MOSNTYYEHHOW OT
XMBOTHbIX HOBOrO TWMa,Cc TEMW 3aTpaTtaMu Tpyaa YenoBeka U SHeprum,koTopble HeoBXoaAMMbl Ans
ONTUMU3MPOBAHHOIO NPOM3BOACTBA,AatoLLero Takylo Aono pubbinu,kotopas obecnevvsana 6ol u
paclMpeHHOe BOCNPON3BOACTBO, N NOTpebneHne 3KonorM4eckn YNCToro NpoaykTa NnuTaHus.

B cBA3KN € 9TMM,C Lenbio NOBbILWEHNSA NPOAYKTUBHbIX, @ TaKkKe YryYleHNss TEXHOMNOrMYeCcKnx
KayeCcTB cKoTa npoBoauTCA paboTa Mo BbIBEOEHUIO HOBbIX MOPO4 M TUMNOB CKOT@ MSACHOro
HanpaBneHnss NPOAYKTUBHOCTU. B yCnoBmsix pbIHOYHbBIX OTHOLLEHWI AanbHenlee OCcyLecTBNeHne
cenekumMn [omkHO 6GasnpoBaTbCsl Ha  TLATENbHOW, BCECTOPOHHEW 3KOHOMMUMYECKOW OLEHKe
MOMyYeHHbIX pe3ynbTaToB. Tun, nopoga CcKoTa SABNAOTCA  OCHOBHbIMW  CpeAcTBaMu
Npo3BOACTBA,paLMOHanbHOe  UCMOMb30BaHME KOTOPbIX B 3HAYMTENbHOM Mepe onpegenset
9KOHOMMYECKYI0 3(PEKTUBHOCTL BEOEHUs OTpaciyM MSICHOTO CKOTOBOACTBa W obycnaenvBaet
TEeMnbl N YPOBEHb COBEPLLUEHCTBOBAHMSA NPOAYKTUBHBIX U NIIEMEHHbIX Ka4eCTB XXMBOTHbIX.

CnocobHOCTb XMBOTHOTO OpraHvMama MNpOTMBOCTOATb HebnaronpusiTHoMy BO34ENCTBUIO
hakTopoB BHELUHEW cpeabl HasblBaeTCA eCTeCTBEHHOM pe3nCTEeHTHOCTblo. Ee cocTosiHme
onpegenseTr Hecneuuguyeckne 3aliMTHble (aKTopbl OpraHu3ama >KMBOTHbIX;0pPraHUYeCcKn
CBSI3aHHblE C UX BUAOBbLIMU,MHANBUAYANBbHBIMU U KOHCTUTYLMaNbHbIMM 0cOBeHHoCcTAMM [1].

Ona Hawero uccnegoBaHua 6binn nogobpaHbl 4 rpynnbl HOBOPOXAEHHbLIX ObI4KOB MO
cnepywouwen cxeme: | rpynna-cummeHTan oTeyecTBeHHoOW cenekuwn, |l rpynna-cummeHTan
cenekunn PP xcummeHTan oteyecTBeHHon cenekumun, Il rpynna-cummenTan cenekuumn CLUA x
CMMMEHTan oOTeyecTBeHHOW cenekuun, IV rpynna-nuMy3mH X CUMMEHTan OTe4YeCTBEHHOM
cenekumn.®usnonormnyeckoe COCTOSIHUE  XXMBOTHOrO BO MHOrOM XapakTepusyeTcsi
MOPMONOrMYeCKNMN N BUOXMMNYECKUMM COCTAaBOM KPOBM.

B wnccnegoBaHMM pe3vMCTEHTHOCTM Bornblioe 3HadYeHMe MMEKT rymopasbHble (akTopbl
3awmTbl-6aKkTepuunagHas akTMBHOCTb cbiBOpoTkM kpoBu (BACK),cogepxaHue nmsoumma,beta-
NN3MHOB,a TaKKe U3MEHEHME KONMMYECTBA U COOTHOLLIEHMS UX B CBA3WN C CE30HOM rofa,Bo3pactam
N NOpoaHOCTLIO [2].

Hawwvmn wuccnegoBaHuaMKM  yCTaHOBMEHO,YTO MokasaTtenun 6aktepuungHas akTMBHOCTb
CbIBOPOTKW KPOBU Y MOJIOAHSIKA BCEX rPYnn 3MMOW 1 BECHOW Oblnn BbILLE MO CPABHEHUIO C NIETHUM
N OCeHHUM nepuogamu (tabn 1).

Mpwn 9TOM B 3UMHMIN NEpUOA NOTOMCTBO CMMMEHTanoB cenekumn Pl npesbllano aHanoros
| rpynnbl no atomy nokasatento Ha 1,1%,a 6bl4koB cenekumn CLUA u nuMy3snHCKMX nomecen Ha
4,1%.B BeceHHen nepuog notoMcTBa\o cumMmeHTanoB cenekunn OPI,HaobopoT,ycTynano mm
cooTtBeTcBeHHO Ha 1,4%,0,3% u 0,2%. B neTHWA nepuoa CyLeCTBEHHbIX pasnuyni Mo 3ToMy
nokasaTento He BbISIBNEHO.

JInzounmbl  SABNAOTCA OAHMM M3  (PaKTOPOB E€CTECTBEHHOINO WMMMYyHUTETa OpraHusma
XMBOTHbIX./IccnegoBaHAMM  YCTAHOBIIEHO €ro BbICOKOE CoAepXkaHue B CbIBOPOTKE KpPOBWU Yy
XMBOTHbIX BCEX rPYMM B 3UMHUIN NEPUOA U CPABHUTENBHO HNU3KOE-BECHOW M NETOM.Y CTaHOBMEHbI U
MEXNOPOAHbIE pasnuuuMa Nno 3ToMy MokasaTtento. Tak,B 3uMHUA nepuog Obidkn 1 rpynnbl
NPEeBOCXOANNN MO COAEPXAHUKD NU3oLMMa CBEPCTHUKOB | rpynnbl Ha 4,2 MKr/MN,NOTOMKOB
cummeHTanoB cenekumn CLUA Ha 3,7 n 6blukoB 4 rpynnbl Ha 1,5 Mkr/mn.B octanbHble nepuoapl
Habnoganucb HEeCyLeCTBEHHbIE pasnuuMs No K3ydaemMoMy MokasaTesniio Mexay >XMBOTHbIMU
pasHbiX rpynn.l1pn aTom noTomMcTBO cummeHTanoB ®PIM npossuno 6onee BbICOKYO YCTONYMBOCTb
K BO3OENCTBMIO MUKPOOPraHM3MOB.

Camo HW3KOM JM3OLUMHON aKTMBHOCTBbIO CbIBOPOTKU KPOBM OTNMYaNMUCb NUMY3UH X
CMMMeHTanbckue nomecu.Tak, BeCeHHWUM nepuos YpOBEHb nu3ouMMa y Hux coctasnsn 3,7
MKr/M,a B NIETHUA Nepuog Haxoguscs Ha ypoBeHe 2,5 MKI/MM,TO eCTb CHU3unca Ha 1,2 mMkr/mn
(48%).
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Tabnvua 1-OuHamuka nokasaTenem ecTeCCTBEHHOW PE3NUCTEHTHOCTM Yy ObIYKOB pPasHbIX

reHOTMMOB
(X£Sx)
Mpynna BACK, % | Nusouum, mkr/mn | B-nu3mHbl, %
OceHb
| 71,4+3,62 3,0+£2,19 12.6+4,92
I 69,6+1,88 3,5+1,95 20,5+10,1
1"l 70,9+2,16 3,6+0,15 12,2+0,99
v 76,7+2,27 3,7£2,78 13.5+8,90
3uma
| 74,8+1,94 7,5+2,94 16,9+1,60
I 75,9+2,4 11,7+3,98 15,6+2,95
1"l 71,8+2,67 8,0+1,60 24,0+4,21
v 71,8+0.73 10,2+1,14 23,9+3,12
BecHa
| 76,2+0,66 3,1+1,23 36,9+1,83
I 74,8+0,69 3,1+1,30 34,2+1,64
11| 75,1+0,91 2,5+0.53 30,7+6,54
v 75,0+1,60 2,7+1,02 35,8+1,61
Jleto
| 65,9+1,50 2,5+0,75 15,1+2,03
I 64,4+2,56 4,1+1,06 22,4+4,21
1"l 58,5+0,76 2,9+0,84 18,7+4,70
v 68,1+3,22 2,5+0,88 15,9+6,35

OTnnunTENbHON YepTON aKTUMBHOCTM GeTa-NMM3MHOB ABNSAETCS MX BO3pacTaHue npu bonee
Bblpa)X€HHOW peakuun Ha pasnnyHble BIMSHUS BHELIHOW cpefdbl.B cBA3M ¢ 9TMM OoTMeyeHa ux
BbICOKasA akTUBHOCTb y BbI4KOB BCEX rPYNM B BECEHHMI CE30H roaa.

Bbiykn notomkn cummeHTanoB cenekumn CLUA BO BCe nepuoabl BblpaliMBaHUS UMENK
BbICOKME nokaszaTenu 6eTa-nu3nHoB, OCOBEHHO B 3UMHE-BECEHHUW Mepuodbl. Tak.3MMON OHWU
NPeBOCXOANNU CBOUX aHaroroB Mo u3yyaeMmomy nokasatento Ha 0,8-7,1%.

Takum obpa3om, Npu MHTEHCUMBHOM BblpalLMBaHUS YCTAHOBMEHO BbICOKasi Pe3VCTEHTHOCTb
opraHuama 6bI4KOB.

CocTaB KpOBW HE TONbKO XapakTepuayeT PM3N0Nornyeckne COCTOSIHUE XXUBOTHOMO, HO U ero
€CTEeCTBEHHYI PE3UCTEHTHOCTb .

Ona OueHKM MMMYHONOIMYECKUIA PEeakTUBHOCTM OpraHuM3ma B KPOBW >KMBOTHbIX Pa3HbIX
NMOPOA W reHOTUNOB ObINM N3y4eHbl NoKasaTenn eCTeCTBEHHOro UMMyHUTETa. OTO TUTP NU3oumMma
n garounto3 HenTpodpunos.(Tabn 2). NoaTomy Hamu Takke u3ydeHbl MOPEOSNIOTMYECKUA U
BUOXMMMYECKMI COCTaB KPOBM XMBOTHbLIX Kadaxckonm 6enoronoson (I rpynna), NOMy4YeHHbIX OT
BBOAHOroO ckpewwmsanus (Il rpynna) u repedopackon nopogb! (Il rpynna).

JInsouum — pepmeHT, obnagarowmn aHTUMMKPOBOHbIMK cBoricTBammn. OkasbiBasi HA MUKPOObI
MHOroobpasHoe 1 pacnpoCTpPaHEHHO  AeWCTBUe(nm3uc, GaktepuumgHoe  OencTeue,
arniTUHaUms),nnM3oumm B nroboM criyvae npexae BCcero coeguHsaeTcst ¢ kneTkon. B npucyTtcteum
nmsoumma carounTo3 3ameTHO ycunmeaeTcs. CoaepkaHve nu3ouMMa B CbIBOPOTKE KPOBU U
TKaHSIX MEHSIETCA B 3aBMCMMOCTM OT Nopoabl, Bo3pacTta, nona, u3nonornyeckoro COCTostHUA n ap

[3].

OpfHa 13 OCHOBHbIX GOYHKLMIA NENKOLMNTOB — NX CNOCOBHOCTL K haroumtosy. ParoumtapHas
aKTMBHOCTb MakCMMarbHO BblpaXeHa Yy HEeNTPOUIIOB U B MEHbLUEN CTEMEHU Yy MOHOLMTOB U
303uHounos. darountapHas akTUBHOCTb FMENKOUMTOB W WHTEHCUBHOCTb (paroumtosa B
3HaAYUTENbHOW CTEMEHN 3aBUCUT OT (DYHKLMOHANbHON aKTUBHOCTWN KNETOYHbLIX 311IEMEHTOB.

Pe3ynbTaTtbl, MNONydYeHHble B MNpoLEecce W3y4eHUss TymMoparbHOr0  eCTeCTBEHHOro
UMMyHUTETa Yy XMBOTHbIX Kadaxckon 6enoronosow nopogpbl (I rpynna),nomecen, noslydeHHbIX OT
BBOAHOro ckpewwmBanusa (Il rpynna) u repedopackon nopogei(lll rpynna), nokasanu, 4to TUTP
nm3oumMa BbifT HECKOMBKO BbILLE Y KOPOB B CPABHEHUN C BbluKaMn 1 Terkamu.

Haunbonee BbiCOKME nokasaTenu nuaoumma OblNM Yy KMBOTHBIX Kasaxckon 6enoronosown
nopoabl Tak, y KOPoB Ka3axckon 6enoronosor Nnopoabl NPENUMYLLECTBO MO AaHHOMY MoKasaTerto
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Nno cpaBHEHUIO C repedopacknumn ceepcTHuuamm coctasnno 40,2% n nomecHbiX 5.5%.y 6blukoB
COOTBETCTBEHHO Ha 18,8 n18,1%. y Tenouyek Ha 4,4 n 1,0%.

MokasaTenu garounTapHOn akTMBHOCTW Obinv Bbille Y KOPOB B CPaBHEHWW C Oblukamn n
Tenkamu. B nopogHoOM nnaHe NpemMMyLLeCcTBO UMENWN XXUBOTHbIE Ka3axCkon 6enoronosorn nopoasbi.

Ta6n|/|ua 2 - CDaFOLI,VITapHaFl aKTMBHOCTb JIEMKOLINTOB KPOBU XMBOTHbIX

lNokasatenn
Jlnsoumm, ATpakums Ha 50 Yucno daroumTUpHBbIN
pynna MKT % HenTpodunos,% draroumMTUpyoLWnx WHOEKC
(M+m) (M+m) HenTpodunnos,% (M+m)
(M+m)
KopoBbl
| 18.23+1.44 25.51+2.33 35.40+2.42 6.82+0.32
1] 17.75+1.29 24.67+2.11 29.38+1.84 6.10+0.25
" 17.36+1.29 16.12+1.64 21.23+0.97 6.06+0.47
Bbiykn
| 16.84+2.10 20.45+1.71 24.51+1.56 5.13+0.50
1] 14.25+1.44 16.69+0.62 21.48+1.30 4.94+0.28
" 14.17+0.23 14.23+0.85 19.70+1.12 4.47+0.33
Tenku
| 15.54+1.27 21.64+1.23 23.85+01.03 5.08+0.39
1 15.34+0.98 17.30+1.67 21.72+0.98 4.91+0.52
" 14.86+1.86 15.71+0.98 20.36+1.34 4.63+0.44

Takum o6pa3oM, aganTauMoHHbIE CMOCOOHOCTU XXUBOTHBIX pPa3HbiX MOPOA HE OOAUHAKOBLIMMU,
Hanbonee BbLICOKOW €CTECTBEHHOW pPE3UCTEHTHOCTbIO 06riaganu  XMBOTHbIE — Ka3axCKOW
6enoronoBori nopodbl U MOMECK, MOSYYEHHbIE OT BBOAHOIO CKPELLMBAHUSA KOPOB Ka3axCKOW
©enoronoBown nopoabl ¢ repedopackumm bbikamu.
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TYPJII KAHObI B¥KALLUBIKTAPObIH PESUCTEHTTIK KOPCETKILUTEPI
I".H. Kagucoea

Makanada epmypni 2eHomunmi myKbIMHbIH Pe3UCMeHmMMIK Kepcemkiwumepi myparsbl
atimbinFaH.Pe3ucmeHmminik den ar3aHblH KopwaraH opmaHbiH 8p mypsii ¢hakmopriapbiHa Kapchbl
mypybiH aimadbl. Kapcbl mypy ¢bakmopbiH ar3aHblH MYPIHE, XEKe XOHEe KOHCMUMYyUUSIbIK
XarOalblHa 6altinaHbicmbl 605bIn Keneodi. AfF3aHblH UMMYHObIK peakmueminiciHe 6ara 6epy ywiH
MasnlbiH 8pmypsii  MyKbIMbIHbIH XXOHE 2eHOmunmepiHiH KaHOapbiHbIH maburu 2ymopasnboi
UMMyHUMemmepiHiH  Kepcemkiwmepi  3epmmendi.Pesucmenmminik  3epmmezgeH  Ke30e
eymoparns0bl hakmopriap,KkaHHbIH bakmepuuudmbl Kacuemmepi, fu3oyuma Kepcemekiwmepi,
6ema-nusuHoep xoaHe XblrdbiH MayCbIMbl, MYKbIM, Xacbl YIIKeH perib amkKapaosbl.

Tydin ce30ep: cenekyusi, cummeHmar, Gykanap, fU30OUUM, 3pumpouyum, 2emMo2106uH,
eemoernobuH, nedkoyummep
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INDICES OF NATURAL RESISTANCE
G. Kadissova

The article shows the resistance of bull-calves of different genotypes. The ability of the
animal body to withstand the adverse effects of environmental factors is called natural resistance.
Her condition determines the nonspecific protective factors of the animal organism, organically
related to their specific, individual and constitutional features. In the study of resistance, humoral
defense factors-bactericidal activity of blood serum (BASK), lysozyme, beta-lysine content, as well
as the change in the number and ratio them in connection with the season of the year, age and
breed.

Key words: selection, simmental, gobies, lysozyme, erythrocyte, hemoglobin, leukocytes

MPHTW: 68.05.29

0.3. EcxoxuH, C.O. Hykewes, E.C. AxmeToB, K.[l. EcxoxuH, A.6. PyctembaeB
Kasaxckuii arpotexHudecknin yHusepcuteT um. C.Cendpynnuna, r. ActaHa

ArPOTEXHOJIO'MYECKME OCHOBbI APYCHOIO BHECEHUA MUHEPAIJIbHbIX
YOOBPEHUU

AHHOmauus: Teppumopuu LleHmparnbHozo, 3anadHozo u 6onbwel Yacmu CegepHo20
KasaxcmaHa omHOCsSmcs K peauoHaM ¢ cyuwecmeeHHbIM dechuyumom enazu. B ces3u ¢ amum, 8
rnocrieGHee 8peMsi 3aMemHO ycusnusiucb rpoueccbl Oezpadayuu Mo4ysbl, CHUXaemcsi ee
rnrnodopodue, ymeHbLiaemcsi cooepxxaHue 8 Hell eymyca. BcemepHoe npumeHeHUe UHMEHCUBHO-
3KCMEHCUBHbLIX MEXHOo02UU MpUBeslU K UCMOWEHUK 000podusi CeslbCKOX03SUCMBEHHbIX
yeodul. B pe3ynbmame CHUXaemcs Kofu4yecmeo U kadecmeo 3epHa. [NpodykmueHOCmb ro4ye
MOXHO r108bICUMb MOJIbKO ymeM 8CeMEePHO20 MPUMEHEHUS MUHeparsbHbix ydobpeHud. [Mpu
amomMm HeobxoduMo y4yumbieamb recmpomy Ma0dopoOuUs MoYebl, Kak no raowadu, mak u rfo
enybuHe 3anezaHus. OCHOBHasi Macca KOPHEBOU cucmeMbl MNUWeHUUbl pacriofnazaromcs Ha
obpabamebieaemol eanybuHe — om 8 do 25 cm, a y ¢hochopHbIX COeOUHEHUU omcymcmeyem
npocmpaHcmeeHHasi Muepayus. [losmomy ux cnedyem pacroniazamb 8 r104ee MocotHO, 08yMsi
unu mpemsi sipycamu.

Knroyeenie cnoea: MUHepasibHble yOObpeHUs, CeIbCKOX035lCME8EHHbIE M0YEbl, KOPHEB8bIE
cucmemMbl, BHymMpuUro4Y8EeHHOE BHECEHUE, SIPYCHOE BHECEHUE.

Mpe3ngeHt Pecnybnukn H.A. HasapbaeB B nocnaHusx Hapogy KasaxctaHa ocobo
nogyYepKkHyn HeobXOoOUMOCTb BCEMEPHOrO MOBbIWEHUA NNOLOPOANS  CESTbCKOXO3SANCTBEHHbIX
Yyroaui n COXpaHeHUs1 3KOHOMMYECKOro mnoTeHuuana cTtpadbl. [lpu 3aTomM MmeeTcs B Buay, 4TO
Pecnybnuka KasaxctaH BXoguT B NepByt0 OECATKY MPOM3BOAUTENEN CUMbHbLIX U TBEPAbIX COPTOB
NWEHNLbl U 3ePHO ABMSETCA O4HMM M3 MaBHbIX daKkTOpPoB YCTOMYMBOIO pasBMTUS cena n BCeun
9KOHOMMUKM.

3anorom NpoaoBONbCTBEHHOW Ge30MacHOCTM U couumanbHOW CTabunNbHOCTU CTpaHbl, Kak
ykaszaHo B [lporpamme YCTOMYMBOIO pPas3BUTUSI arpoOnpOMbILLIIEHHOro kommnnekca Pecnybnukn
KasaxcTaH, 9BnsieTca pocT ero KOHKypeHTocnocobHocTu [1]. MNMoBbILWEHNE KOHKYPEHTOCMOCOBHOCTH
AlK xapaktepu3yeTcs B OCHOBHOM yBeNMYEeHMEeM OOXOO0B €ro otpacnemn, kotopoe obycrnoBneHo
POCTOM NPON3BOAUTESNBHOCTU U 3EEKTUBHOCTN NPOM3BOACTBA 3€PHOBLIX KynbTyp. [pn aToMm,
BaXXHENLWMM (haKkTOpPOM TaKOro pocTta SABMASETCH NOBbIEHWE M040POAMS MOYBbI, TaK Kak C HUM
CBSI3aHO KOMWYECTBO N Ka4yeCTBO 3epHa U APYron CeribCKOXO3ANCTBEHHOW MPOAYKUUKU, UMEIoLLEen
HauMOHamnbHbIE KOHKYPEHTHbIE NPeuMyLlecTBa, MpPeACTaBnsaoWmne OCHOBY (hopmupoBaHus
3KCNOPTHOrO MNOTEHLMaNa U CTOMHUKOB BamOTHbLIX MOCTYMNIEHWA.

Tepputopun LleHTpanbHoro, 3anagHoro u OGonbwen 4actn CeBepHoro KasaxcTaHa
OTHOCSTCH K permoHam ¢ CyLlecTBeHHbIM aeuuntom Bnaru. B cBg3m ¢ 3TuM, B nocnegHee BpemMs
3aMeTHO YyCUnWnuchb npouecchl Aerpagauuun noysbl, CHUXaETCs ee nnogopoauve, yMeHbluaeTcs
cogepxaHue B Hew rymyca. MsHavanbHo, 6onee 60-65% noys KazaxctaHa MMeKT HU3KOE N OYEHb
HU3Koe copepXaHue rymyca. lNpoucxogsuime oTpuuatenbHble MOCNeACTBUS, Kak OTMeyaeTcs B
Mporpamme  pasBuTusA, O0OycrnoBneHbl HecobrnioaeHneM  arpOTEXHUYECKUX  TEXHOMOrun:
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BCEMEPHbIMU HapyLEeHNsIMU Hay4yHO-OBOCHOBaHHbIX CEBOOOOPOTOB M OTCYTCTBMEM BHECEHUS
yOoo0peHui.

CHavyana [eBAHOCTbIX FOAOB MPOLWIOr0 CTOMETUS CEeNbCKOXO3ANCTBEHHAs 3eMnsa B
KaszaxctaHe ucnonb3oBanucb WMHTEHCUBHO-IKCTEHCUMBHBIMU  TEXHOMOTUSIMUA, C  HapylleHueM
rMaBHOroO MpuHUMNa 3emnefenus — CKOMbKO B3N NUTaTerbHbIX BELLeCTB, CTOMbKO BO3BpaTu B
noysy. WMHTEHCMBHbIE TEexXHOMNorMu, npegycMaTpuBaloT HYMEBYHD U MUHUMAarbHYlO 006paboTku
noyBbl, Pa3bpPOCHON MNOBEPXHOCTHbIN CNOCO6 NPUMEHEHUS MUHEpanbHbIX W  OpraHNYecKmx
yaobpeHui, xapaktepusyrownincs 6onblLnM pacxogoM maTtepuana M 3KOrorm4eckuMm BpeaoMm, He
oTBeyalT TpeboBaHusM BpemeHU. OHM He CcrnocobCTBYOT HE TOSMbKO MOBLIWEHUIO, Aaxe
noaaepkaHuo Nnogopoauns NoYBbI.

YMeHbLUEeHNe Nnogopoauns NoYBbl HENPEMEHHO NPUBOAUTL K CHWXKEHUIO KayecTBa 3epHa —
Oenka n KNenkoBWHbl B ero cogepxaHun. Tak, no gaHHbiM KasHWW 3emnegenua wm. B.P.
Bunbsamca, ¢ 1986 no 2000 roabl cogep)xaHue KrnenkoBUHbI 3epHa cHuamnocb ¢ 30 go 22%, Ha
13,6 npoueHTa. Havann yoenATb NOBbLIWEHHOE BHWMAHWE  UCMNOSMb30BAHWMIO  HOBBIX,
BbICOKOYPOXXalHbIX COPTOB 3EPHOBLIX KyrnbTyp. A OHWM OKadanucb 6onee TpeboBaTenbHbIMKU K
YCNOBUSIM MUTaHWUS W NIOAOPOAMIO MOYB, TaK Kak IoOble BbICOKONPOAYKTMBHbIE CEMeHa Ha
GefHblX, WCTOLWEHHbIX MNOYBax He CMOryT peanu3oBaTb CBOM W3HA4YanbHO 3anOXeHHble
BO3MOXXHOCTMW.

[MaxoTHble 3eMnn paccMaTpuMBaeMoro pernmoHa cocraensoT 6onee 30 mnH. ra. Ha Takyto
nnowiagb BHECTM opraHumdeckue ygobpeHus Ha COBPEMEHHOM 3Tarne HeocyllecTBMMO. [loaTomy
OCHOBHbIM MPUEMOM MOBbIWEHNST MMOAOPOANSA  CENbCKOXO3ANCTBEHHbLIX Yroaun siBNAeTcs
BHECEHMS B HEro MuHepanbHblX ygobpeHwun. OgHako NpuMMeEHeHue MuHeparnbHbIX yoobpeHui
CBSI3aHO C CYLLECTBEHHbIMW MaTepuanbHbIMU U 3HEpPreTU4eckumMmn 3atpatamu. Tak, no AaHHbIM
EOK OOH, n3 Bcex aHepreTMyeckux 3aTpar, pacxogyemblx Ha NPou3BOACTBO 3epHa, Ha BHeceHWe
yaobpeHun B ctpaHax 3anagHon Esponbl npuxoantes 35-50%. A B pa3BMBaloLLMXCA CTpaHax aTu
pacxogbl NpumepHo BaBoe Gornblie — 0o 70%.

Pecnybnuka KasaxctaH noka He OTHOCUMTCA K NepBOW rpynne CcTpaH, MNo3ToMy B
NpOM3BOACTBE 3€pHa MOBbLILWEHHOE BHMMaHWe [OIMKHO ObiTb YAENeHO BHECEHW0 B MO4YBY
MUHeparnbHbIX yooopeHuii. MNMpoaoBonbCTBEHHY Ge3onacHocTb KasaxctaHa MOXHO obecneynTs,
TONbKO NOBbLILLIAs N040POANE MOYB NyTEM BCEMEPHOrO NPUMEHEHNST MUHEparnbHbIX YA00peHui.

Camoe 6onblloe BNUsiHUE Ha pas3BUMTUE pacTeHust OkasbiBaeT a3oT, 3aTeMm — docdop, 3a
HUM Kanuin n gp. A3oT cogepXxutca B 60NbLIOM KONMYeCcTBe B OpraHU4ecknx BellecTBax MOYBbl.
OpraHunyeckue BewectBa M ocdop perynsapHo BbIHOCATCA M3 MOYBbI BMECTE C ypoxaewm, u
€CTEeCTBEHHbIE MCTOYHMKN MX BOCMOMHEHUA MUHUMAarbHbI. Mexay Tem, No4Bbl paccMaTpMBaeMoro
permoHa UMeroT uU3HavarnbHbI aeuunt docdopa. MNoaToMy nccnegosaTenu yTBepxaatT, YTO
npy HyNeBoOW U MUHMManbHON 06paboTKax No4BbI, C LENbio UCKIYeHus hocdopHOro geduumta
N BOCCTAHOBIIEHUSI OpraHNM4YecKkoro BewecTBa B HeW, HeobXo4MMO MOBLICUTL BHECEHME
docchopcogepalmx yoobpeHuu, [2]. 3aknoyatoT, YTO BbICOKME YpOXKan CENbCKOXO3SNCTBEHHbIX
KynbTyp MOXHO MOMyYuTb NUWb B TOM Cryyae, €Cnuv perynspHo BHOCATCA (OCOpHble
ynobpeHus,

MccnenoBaHnsiMm yCTaHOBIIEHO, YTO Nogaep)KaHne 1 NOoBbILEHNe NPOAYKTUBHOCTM MOYB U,
crnepoBaTeNbHO,  CENbCKOXO3AWCTBEHHbIX — KyNbTyp,  9KOHOMMYECKM U TEXHOMOrMyecku
uenecoobpasHo NpoBoaUTb, COBMELLAsi NpeanoceBHytd 06paboTKy NO4YBbI MM MOCEB CEMSH C
BHYTPUNOYBEHHbIM BHECEHMEM OCHOBHOW UMW CTapTOBOMW A03bl MUHEpParbHbIX yaobpeHui. B aTom
crny4ae NogKopMKa pacTeHUnM He NOHaaobuTCs, yCMnmBaeTCsa 3aCyXOCTOMKOCTb 3€PHOBbLIX KyNbTyp,
TaKk Kak noBbICUTCA 3(EKTUBHOCTb MWCMNOMb30BAHUA NUTATENbHbIX BELWECTB CEMeHaMu W
CHM3UTbCS 3KOMOrMyeckasi Harpyska Ha Okpyawlyto cpegy. Npy BHYTPUNOYBEHHOM BHECEHUM
TYKOB BOAOMOTpebrneHne pacTeHnn Ha eguHuLy nNpoaykumm cHusmtesa Ha 11-15% [2]. B cBssm ¢
3TUM TaKkoe BHECEHMe TYKOB CriefyeT CYMTaTb OCHOBHbIM TEXHOSIOrMYEeCKUM MpUEMOM B Aene
cTabunusauumn NpoM3BOACTBA 3epHa B 3aCyLUNMBLIX M NOMY3acyLUIMBbLIX PErMoHax.

B Pecnybnuke KaszaxctaH B 3emnegennm  MPeMMyLLECTBEHHO  UCMOMb3yeTcs
ypaBHUTENbHaA cuUCTeMa, MpU KOTOPOW Ha BCKO CUCTEMY «rMoYyBa - pacTeHMe» OKa3blBaeTcs
arpoTexHM4YecKoe BO3AENCTBME HA OCHOBE €€ YCPEeAHEHHbIX nokasaTernen, Takmx Kak cogepkaHue
nuTaTenbHbIX BeLeCcTB B Mo4YBe, 3anacbl Bnarn B HeW, rymyca, COpHsakoB U apyrux. OgHako,
nccnepoBaHna o6 3apPPeKTUBHOCTU MNPUMEHEHUS yaooOpeHun nokasanu, 4YTo Mpu BHECEHWUU
yCpeaHEeHHON [03bl HAa BCE Mofie C BbICOKMMM MOKa3aTensaMu pacnpepeneHus, nx oKynaemocTb
ocTaBanacb Ha HU3KOM YypoBHe. JTO CreacTBue TOro, YTO Mornyyvyas OA4HYy M Ty Xe [osy
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nuTaTenbHbIX BELEeCTB, NMNO4OPOAHbIE Y4aCTKM CTaHOBATCA 6Goriee nnogopoAHbIMW, a MeHee
NS04OPOAHbIE — perynspHo ucrowarorces, [3].

lMecTpoTa nnogopoansi NoYBbl NOBCEMECTHO HAGMOAAETCs He TONbKO MO nnowaaun, oHa
pasHoobpa3Ha un no rybuHe 3aneraHvsa. ViccnegoBaTenu YCTAHOBMIIM - MarlonoaBUXKHOCTb
boChOopHbIX COegMHEHUA B TMOYBE W  BbIACHWMAW, YTO 3a BeretaTuMBHbIA MNepuog ero
NPOCTPaHCTBEHHasA murpauus He npesblwaeT 1,0 cm. MNoaTtomy, 3a 75 net (1932-2007 1) npwu
perynsipHoMm BHeceHun ©ocqOopHbIX YyAoOpeHun Ha onpeaeneHHOM yyYacTKe MOBbILEHNE YPOBHS
€ero BeLLecTB B WNMOBMANbHOM FOPU3OHTE He npowusowrno, [4]. N3 npuBegeHHoro cnegyer,
docdopHoe yaobpeHne octaeTca Tam, Kyda ero nosioxunu, AnuterbHoe BpeMs, U MOXeT bbiTb
HeJOCTYNHbIM KOPHEBbLIM cCUCTEMaM pacTeHui. BTopoe cnepcreue, noBepxHOCTHOE pas3bpocHoe
BHeceHne abCcontTHO He 3h(PEKTUBHO M3-3a OTCYTCTBMA UX Murpauumn B nodse. OTcloga BbIBOA,
nnogopoane no4sbl, KOTOPOE NPSIMO 3aBUCUT OT CoAepXXaHus B HUX (POCKOPHBLIX CoOeaUHEHUI NO
rnybuHe ganeko Heo4HOPOAHO.

B aTon cBA3KM cnegyeT paccMOTPETb KOPHEBYHD CUCTEMY MLUEHWLbI — OCHOBHOW 3€pHOBOW
KynbTypbl B paccMmatpmBaeMom permoHe (puc. 1) [4]. OHa cocTouT M3 ABYX rpynn: 3apoabllLeBOn —
OHa NpoBUCAaEeT BHU3, OT LIEHTParbHOro 3apodbilla CEMEHU M y3NOBOW — OHa pacKpbiBaeTcsa OT
KopeLllKka No CTOPOHaM, Kak Kpbifibs M OTCTalOT B CBOEM Pa3BUTUKM OT MNepBblX, AHen Ha 20-25.
Mpnyem exegHeBHbIA NPUPOCT KOPHEW Y MEHUUbl cocTaBnsaeT 2 cMm. [nyGrMHa NpPOHUKHOBEHMS
3apofbllleBbIX KOPHEN B no4vBy MoxeT gocturatb 200 cwum. [4].
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PucyHok 1 — KopHeBasi cuctema nieHuubl CTenHbIX (Creea) N NecocTenHbIX COPTOB

Mo paHHbIM COKOMOBCKOro, B YCMNOBUSAX HEOOCTaTOYHOW YBMAXHEHHOCTM B BEPXHEM
ropu3oHTe — (MaxoTHbIN ropm3oHT) pacnonaratotca 30-40% Bcen MacCbl KOPHEBOW CUCTEMBI, a
bonbwaa 4vactb — 60-70%, pacnonoxartca Hwke, Ha rnybuHe 40-60 cm. [lMpu noBbiwWeHUN
YBMaXHEHHOCTN, Macca KOPHEW B BEPXHWX FOPU3OHTaxX yBenuyatcs. B 3acywnuBbix panioHax
BeNnuka porb 3apOAbllUEBbIX KOPHEW, NpoHuKawwmx Ha 6onblyto rmybuHy. B nepuoa Hanuea
3epHa, Koraa noyesa B BEPXHUX CMOSIX UCCYLLUEHA OHW U3BMNEKAKT BNary n nuratenbHble BelecTsa
n3 Gonbwown rnybuHbl. VccnegoBatenu oOTMevaroT, YTO MOrMowjarwas CrnocobHOCTb KOPHEN
0cob0 ycunueaeTcs NpyM UX BCTpeYe C YacTuuamy NoyBbl, COMPUKACaKOWMMUCA C rpaHynamu
ynobpeHus [5].

B cBA3n C u3NOXeHHbIM MOXHO cAaenatb BbiBOA, (hoccopHble yaobpeHns Heobxoaumo
BHOCUTb BHYTPUMOYBEHHO, MpUYEM He Ha ofHy rnybuHy. M3-3a OTCYTCTBUSA NPOCTPaHCTBEHHOM
MUrpaumm nx cnegyet BHOCUTb Ha pasHble rnybuHbl, Ha ABa v 6onee spycosB. C y4eToM rnybuHbl
pasmeLleHns cemsiH 5-7 cm, ana obecneyeHns OpyXHbIX BCXOA4OB, CTapToBas [03a yoobpeHus
AOIMKHA BHOCUTbCA Ha pacctosiHum 8-10 cM OT AHEBHOW MOBEPXHOCTWU. OTO nepsbii Apyc. Ons
CTUMYNMpoBaHNSA 6GbICTpenwlero npomnspacTaHns y3noBblX KOPHEW, BTOPOW spyc yaobpeHus
OOIDKEH pacnonaratbes Ha rmybuHe 16-18 cm. TpeTun spyc yoobpeHnusa gosmkeH cnocobcTeoBatb
AanbHenwemMy npoOHNKHOBEHMIO 3apOAbILLEBLIX KOPHEW Briybb NMOYBEHHbLIX FOPU3OHTOB, MO3TOMY
pacnonaratTcsa Ha rnybuHe 25-27 cm (puc. 2). na onTumManbHOro NUTaHuUs KOPHEW pacTeHus:, Ha
spycax yaobpeHus 4OMmKHbI pacnonaratbes feHtamum wupuHon 10-12 unum 18- 20 cm.
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PucyHok 2 — TexHonorndeckas cxema TpexbapyCHOro BHECEHUS
MUHepanbHbIX yaobpeHun

M3 pucyHka BUAHO, NepBbI ApYC, PacnonoXeHHbI Ha rnybuHe 8-10 cm HenocpeaCcTBEHHO
BO30ENCTBYET Ha TOMbKO YTO MPOPOCLUME KOPHWU U Kak Bblio OTMEYEHO Bbille, UX MOBbILEHHAs
nornoLlatowascsa cnocobHOCTb Npu BCTpeye € rpaHynamu ygobpeHus cnocobcTByeT GbicTpomy 1
OPY>XHOMY BCXOAY pacTeHus.

Hepnenu yepes nontopbl-ABe 3apofbllleBble KOPHU AOCTUrHYT rnybuHy BTOporo sipyca, 16-
18 cM. AKTMBHO nornoLias nuTaTenbHble BelecTBa u3 yaobpeHns nepBoro n BTOPOro Spycos M
nepeaasas X B NOA3EMHbIE Y35bl PACTEHUS!, OHN CTUMYIUPYIOT Pa3BUTUIO Y3ITOBbIX KOPHEN.

Mexay TeM, 3apobllleBble KOPHM MPOHUKAKT BCe rNydoxe wn [octuratloT rryobuHbl
pacrnonoxeHus TpeTbero spyca yaobpeHui. 34ecb OHM Mony4varoT AOMNOMHUTENbHYIO NOAMUTKY
BNarov n nutatenbHbIMU BewecTBamu. Nepedasas ux Ha BepxX — Ha OHEBHble BCXOAbl U Ha
y3MnOBble KOPHUW, CTUMYMNUPYIOT MUX AanbHenwnn pocT. Kpome 3Toro, nornyyvyeHHas noanuTka gaet
3apoAabllleBbIM  KOPHSIM  OOMOSNTHUTENbHYID SHEpPruio, M OHM B MoUCKax obunbHoOW Bnaru
NPOABUraloTCA B HWXHME TOPU3OHTLI NOYBLI, elle rnydxe. B nionbckue 3acyxu, KOTopble 4acTo
3acturatoT LleHTpansHble n CeBepHble permoHbl KazaxctaHa 3Ty KopHU obecrnedmBatoT nonyvyeHue
CTabunbHOro ypoxas.

Hapo nonaratb, 4TO NpakTUyeckoe WCMOSNHEHWEe MaLUUHbl NS TPEXbAPYCHOro BHECEHWUS
MUHepanbHbIX yaoOpeHU MOXEeT OKa3aTbCsi TEXHWYECKM TPYAHO BbINOMHMMBIM — 3aTpaTHbIM,
9HEproeMkum ” MeTannoemknm. [loaTomMy, NpUMBEOEHHYHD TEXHOMOTNK MOXHO MNPUHATL 3a
0606LLEHHY0, KOTOPYHD MOXHO PEKOMEeHAOBaTb AN BCEX TWUMNOB MOYBEHHO-KITMMATUYECKNX
ycnoBui. [ns KOHKpPETHbIX YCMOBUW, TakKUX Kak YpOBEHb Braroobecne4YeHHoCT, TOosWwuHa
ryMyCOBOIO rOpU30OHTa, COAepXaHUs U TOPU3OHTbI 3aneraHns POCOPHbIX COeAVHEHUN W Ap.
MOXHO pekoMeHA0BaTb ABYXbAPYCHOE BHECEHNE MUHeparbHbIX yaobpeHun (puc. 3).

Mpwn aTon TeXHONOrMN NEpBLIN Apyc pacnonaraetca Ha rnybuHe 8-12 cm, a BTopon — 18-22
cm. Oba gapyca vrpatoT ABOKMHY ponb. MuHepanbHble yaobpeHus nepBoro sipyca cnocooCTByoT
OOHOBPEMEHHO MPOU3pacTaHUIo BCXOAOB PacCTeHUA U MOSABIEHUIO Y3roBbIX KOpHeWn. B To e
BpeMms, 3apofbllleBble KOPHU MOMNyYMB NOAMUTKY M3 NMepBoOro fpyca ynobpeHuin npoasuraroTcs
Brny6b, [locTUrHyB BTOpPOro sipyca, nosiyqatoT JOMOMHUTENbHYI0 SHEPruo, YacTb ee HanpaBnsaoT
Ha pasBUTUE pacTeHUs U y3NOBbIX KOPHEWN, a BTOPYIO YacTb — ANSA AanbHenwWwero NpOHMKHOBEHUS B
HVXXHME FOPU30HTbI NOYBbI, B MOMCKaX HageXHoro BnaroobecnevyeHnsi BCEro pacteHus.

Mpn [OBYXbAPYCHOW TEXHONOMMM BHECEHUS MuHeparbHbiX YAobpeHun 3aTtpaTbl Ha
npakTn4yeckoe UCMNOofHeHne MallHbl MOTYT BbITb CHUXEHbI HA TPETb U KOHCTPYKTUBHOE peLueHue
ee moxeT ObiTb 6Gonee ynpouwieHHon. Takum 0Opa3oM, TEXHOMOTMYECKME CXEMbl SIPYCHOro
BHECEHUs1 MUHeparnbHbIX yaobpeHuin o60CHOBaHbI, CreayLwmMm 3TanoM ueneson paboTbl MoryT
ObITb KOHCTPYKTUBHbIE pa3paboTky MalUnHbI AN X UCTIONHEHWUS.
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PucyHok 3 — TexHonorndeckas cxema OByXbspYCHOro BHECEHMUS
MUHepanbHbIX ya4o00peHun
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MUWHEPANAObI TIHAUTKbIWTAPObI KABATTAN EHIM3YAIH ATPOTEXHUKANBIK
HErI3OEPI
K.3. EcxoxuH, C.0O. Hekewes, E.C. AxmweTos, A.B. PyctembaeB

byn makanada Opmarnbik, Bbambic xoHe Conmycmik KasakcmaHHbiH 6ackiM 6erik
alimakmapbl  binFandelniblK  manwbl aymakmapbiHa xamadbel. AlUmbinFadH cebenmepee
batinaHbicmel, KeliHei Xblndapbl MonbipakmbiH mo3ybl, eHiM b6epy Kabinemmirniei xeHe 6udal
canacbiHbIH Hawapnaybl 6alkanalbl. EkniHOi-akcmeHcusmi  mexHonoausnapobl  Xasrbl
KondaHydbl ydemy, aybliwapyawbifiblK ankKanmapbl KyHap/blibifbiHbIH XydeyiHe oakendi.
HamuxeciHOe, acmbiKmbiH caHbl MeH canacbl memeHOeyde. TornbipakmbiH KyparsbiiblfbiH
kemepyOdi, meKk MuHepandbl MmbIHalmkbiwumapobl KeHiHeH KondaHy apKbifibl faHa oOpbiHOayfa
6onadbl. byn pemme, monbipaK KyHaprblfblfbiHbIH ayO0aHObIK XoHe mepeHOiK ana-KynarbifblH
ecenke any Kaxem. budalidbiH myKbimM XyUecCiHiH Hezi3ai 6eniai eHdenemiH — 8-25 cm mepeHdikme
opHanacadbl, an ¢ochop KocblibicmapbiHda KeHicmik epicmey xoK. CoHObikmaH osiap0Obl
monbkipakma camsinar, €Ki Hemece yw KabamreH opHanacmabipy Kaxem.

Tydin ce3dep: MuHepandbl MmbIHaUmKbimMap, ayblnwapyawbisblK Mmonbipakmapbl,
mambipriap Xyueci, morbipakacmsl eHai3y, Kamapian eHai3y

AGROTECHNOLOGICAL BASIS OF THE YARNINTRODUCTION OF MINERAL FERTILIZERS
D. Eskhozhin, S. Nukeshev, E. Akhmetov, A. Rustembaev

The territories of the Central, Western and most parts of Northern Kazakhstan belong to
regions with a significant deficit of moisture. In connection with this, in recent years the processes
of soil degradation have markedly increased, its fertility has decreased, and the content of humus
in it has decreased. Every kind application intensively-extensive to technology resulted in
exhaustion of fertility of agricultural lands. An amount and quality of grain go down as a result. The
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productivity of soils can be promoted only by every kind application of mineral fertilizers. It is thus
necessary to take into account the brindle of fertility of soil, both areally and on the depth of
bedding. Bulk of rootage of wheat are situated on the processed depth is a from 8 to 25 cm, and at
phosphoric connection spatial migration is absent. Therefore them it is necessary to dispose in soll
layer-by-layer, two or by three tiers.

Key words: agriculture, fertilizers, agricultural soils,root systems,intrusion, differentiated
making
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PA3MHOXEHUE CMOPOMHbI YEPHOW (RIBES NIGRUM L.) IN VITRO

AHHOmMauyusi: B cmambe nokasaHa Heobxo0uMOCMb MPUMEHEHUST BUOMEeXHOI02U4YECKUX
mMemodos rfpu Mosy4YeHUU rnocadoyHo2o0 Mamepuasna CMOPOOUHbI YepHoU. Bbicokasi
peHmabenbHocmb ~ Memoda  K/IOHanbHO20  MUKPOpa3MHOXeHusi  obycrioeneHa  psiOom
npeumyuwecms 8 cpasHeHuu c¢ mpaduyuoHHbIMU criocobamu pa3MHOXeHus: 6oree 8bICOKUl
KoaghpuyueHm pasMHOXeHUsI, MUHUamropu3dayus npouyecca, osy4eHue 0300PO8EeHHbIX Om
UHbeKyul pacmeHul, 803MOXHOCMb OriumesibHO20 XpaHeHUs Mamepuaria 8 ycriogusix in Vitro.

Ha smane eeedeHusi & Kynbmypy onpedenieHa cxema, obecriequsarowjasi rosny4yeHue
0300p0o8rIeHHO20 nocado4yHo20 Mamepuarna uccredyembix copmos. Copma cMOPOOUHbI YEPHOU
MNMamsmu Kyxapckoeo u KaHaxama  xapakmepu3yromcsi  8bICOKOU  pe2eHepauyUuoHHOU
crnocobHocmbio 8 Kyrnbmype in Vitro (0osns Xu3HecrnocobHbix skcrinaHmos — 93,5 % u 96,4 %
coomeemcmeeHHo). Ha amane cobcmeeHHO pa3MHOXeHUsI BbII0 U3yHEHO 8USIHUE peaynisimopos
pocma (6-6eH3unamuHoOnypuH, 2ubbepennosass Kucrioma) Ha Mopgo2eHe3 pacmeHul-
peaeHepaHMo8 cMopoOuHbI. [loka3aHO ux enusiHUe Ha makue Mopghosio2uyecKkue rnokazamesnu
passumusi pezceHepaHmos, Kak ebicoma (CM), Kosiudecmeo (Wm./3Kcrs.), cpedHsiss OnuHa KopHeu
(cm). Ha smane ykopeHeHusi 6bina mnodobpaHa KoHueHmpauus (0,5 mea/n) aykcuHa (B-
uHdonunmacnsHas Kucroma), eeedeHue Komopo2o 8 numamesibHyto cpedy obecriequsarno
MaKcuMasibHble nokasamersiu pusogeHesa: Kornu4ecmeo U O5uHy KOpHedl.

Knrodyeeble cnoea: KOHanbHOE MUKPOPAa3MHOXEHUE, CMOPOOUHa 4YepHas, in Vitro,
peaynamopbl pocma, cO6CmM8eHHO pasMHOXeHUe, YKOPeHeHue in Vitro.

BBepneHue. CmopoauHa 4epHas sBNAeTCS Beaywlend ArogHou KynbTypon B Cubupw.
LleHHOCTb faHHOM KynbTypbl onpegensieTca 6oraTcTBoOM BMOXMMNYECKOro CoCTaBa Aroq, BbICOKOM
YPOXXaNHOCTLIO, 3MMOCTONKOCTbIO, CKOPONMOAHOCTLIO. B srogax YepHom CMOpPOAMHBI cogepaTtcsa
OMONoOrn4eckn akTMBHbIE BELLECTBA, NEKTUHbI, PEHONbHbIE COEAMHEHMUS, UrpatoLme BaXkHyH porb
B yKpenneHun 3agopoBbs HaceneHusa [1, 2].

TpagnumoHHo R. nigrum pasmMHOXalT OAPEBECHEBLUMMU WU 3eNeHbIMU YepeHKamun. 3TO
TpebyeT OGonblUMX 3SKOHOMWUYECKUX 3aTpaT W nnowaden And BbipawmBaHus. Kpome Toro,
CMOpOAMHa YepHas noaBepxeHa BUMPYCHbIM 3aboneBaHunsM. bnarogaps meTtogam KnoHanbHOro
MUKPOPa3MHOXEHUSA (pa3MHOXEHVWe B KynbType in Vitro) cTano BO3MOXHbIM MNOydYeHue
©e3BMPYCHOro NOCadovYHOro MaTtepuana ArogHblX KynbTyp. Takke OCHOBHbIMW MPeEnMyLLEeCTBaMm
OMOTEXHONOMMYECKNX METOAOB SBMAKTCH: BbICOKMM KOIMMULMEHT pasMHOXEHUs, ObiCTpoe
pPa3MHOXEHME LIEHHbIX KITOHOB, BO3MOXHOCTb paboTbl B TeYeHWe BCEro roga u niaHUpoBaHUS
BbiMyCcka MaTepuana K onpeneneHHOMY CpOKy, HaAeXHOe BbIsIBIEHWE MaTOreHoB Mo
cneunduyeckum 6enkam M/MnNn HyKNEeMHOBBIM KUCAOTaM, ONMTENbHOE XpaHeHwe matepuana B
ycrnosusax in vitro v gap. [3, 4, 16, 17].

Bcepoccuiickuii CceneKUMOHHO-TEXHONOMMYECKNIA WHCTUTYT capoBofcTBa n
NMUTOMHUKOBOACTBA — NPU3HaHHbIA nuaep B obnactn GuotexHonornm cagosbix pacteHun. Pabota
no KynbType U30NmnpoBaHHbIX TKaHew Bbinia HavyaTa B MHCTUTYTe B 60-e rogbl XX Beka.

Bornblwon Bknag B pasBuUTUE Takoro MPUOPUTETHOrO HanpaBneHWd, Kak UCNorb3oBaHWe
KynbTypbl M30NIMPOBaHHbLIX TKAHEN U OpraHoB B CaJOBOACTBE, BHEC AOKTOP C.-X. HayK Bbicoukui
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B.A.  OcHOBHble  HanpasneHus uccnegoBaHUMM  ydyeHoro  —  paspaboTka  HOBbIX,
yCOBEpPLUEHCTBOBaHWE W AOBedeHue [0 NPaKTUYEeCKOro MCrorib3oBaHUs BGUOTEXHONOrm4Yeckmx
NpMeEMOB [AN11 O3[40POBMEHNSI, YCKOPEHHOr0 Pas3MHOXEHMSI CafoBblX KynbTyp, B TOM 4uUcne
CMOPOMHbI YepHOW [5].

MeToapbl pasmHoOXeHust in vitro paspaboTaHbl 4ns pa3nuyHbIX NpeacrasuTenen poga Ribes.
OOHako OHM xapakTepusyloTcs BuAo- u copTocneumdunyHocTbio [6, 21]. OcHoBHble cTagun
pasMHOXeHus Ribes nigrum: BBegeHMe 9KCNNAHTOB B KynbTypy in  vitro, COBCTBEHHO
pa3MHOXEHWE, YKOPEHEHME in Vitro.

[MepBUYHBLIMK 3KCNNAHTaMM CMOPOAMHBI YEPHOW MOTrYyT CRAYXUTb MepuctemaTudeckue
BepxyLwkn 0,25-1,0 MM, BbiAeneHHble N3 BepXYLLEYHbIX U Na3yLLUHbIX NoYex [6, 7].

Hapesky 4YepeHKOB CMOPOAMHbI PEKOMEHAYIOT OCYLLECTBMATbL OCEHbIO 3@ HECKOMbKO AHEN
00 W30NUPOBAHUSA 3KCMNAHTOB (CEHTAOPb-OKTAOPL). 3aroTOBMEHHbIM Martepuan XpaHAaT B
NONMAITUNEHOBLIX NakeTax B xonoaunoHuke npu Temnepatype 4 °C [4]. B paborte Kon6aHosown
E.B., Kyxapuuk H.B. BBegeHve B KynbTypy npoBoauvnu B dpasdy Bbixoga BereTaTuMBHbLIX NOYeK U3
nepuoga nokos (anpens) [8].

ABTOpamu npepnaraloTca pasfnnyHble CXeMbl CTepUNU3aumm pacTUTenbHOro Martepuana
Ribes nigrum: 1) 0,5 %-Hbin okcuxoMm — 1 vac, 70 %-Hbin aTaHon — 1 MuH., 33 %-Has nepekucb
Bogopoda — 10 MuH., npombiBaHue cTepunbHoOM Bogon — 5 MuH.; 2) 0,1 %-Hbi pacTBOp
MepTuonata B TedeHve 3 MWH. Ha LWeKnKkepe, nocriegylowee MNATUKPAaTHOE MpPOMbIBaHME B
cTepunbHon guctunnuposaHHon Boge; 3) 0,025 %-Hbin pacTBop MepTuonsaTta Na B codeTaHum ¢ 7
%-HbIM pacTBOpom 6ennsHbl — 10 MUH., NPOMbIBaHWE B CTEPUITbHOM OUCTUNNMPOBAHHON BoAe [8,
4, 9].

Ha atane BBeaeHusi B KynbTypy pa3Hble uccregoBaTenn Cnonb3oBann B OCHOBHOM Takon
perynaTop pocra, kak 6-6eHannamuHonypuH (6-BAIMM). CornacHo nccnegosaHmam Tapawsunm 3.T.
(1985), nyywmne pesynbrartbl HA JaHHOM 3Tarne ObiNM NOMy4YeHbl HA cpeae C KOHUeHTpauunen 6-
6eH3nnamuHonypuHa (6-bAI1) — 0,5-1,0 mr/n [10].

B pabote Opct A.A. (2010) nokasaHa BO3MOXHOCTb BBEOEHUS B KyNbTypy CMOPOAWHBI
30M10TUCTON Ha npumepe copta BaneHTMHa W ycTaHOBMEHO, 4TO Haubonee noaxogsLlen
nuTaTenbHOW cpeaon Ans KynbTUBMPOBaHUS aBnsieTca cpega no nponucu Mypacure—Ckyra (MC),
OOMNOSHEeHHasa peryndaropamu pocta — 5 MkM 6-6eH3mnamuHonypuHa n 5 MKkM rnbbepennoson
KMCNOTbI, COAepXaLlas B Ka4ecTBe NCTOYHMKA yrnepoaa 3%-Hyto rmnoko3y. Micnonb3oBaHne Takoro
cocTaBa nNuUTaTeNbHOW cpebl MO3BONUIO YBENUYMTDL ANNHY pasBuBarowmnxcs in vitro noderos [11].

Ha atane cobCTBEHHO pa3MHOXEHUS, KaK npaBuro, ucrnonb3dyT cpeay MC. lNpu stom
OCHOBHYI0 pOnb Mpu OTpaboTKe ONTUMAarnbHbIX YCMOBUN KyNbTUBMPOBAHWUSI SKCMIAHTOB in Vitro
Urpaet COOTHOLLUEHME W KOHLUEHTpauusi BHECEHHbIX B MUTaTENbHY cpedy UUTOKMHUHOB U
aykcnHoB. B pabote OpasbaeBon [.K. n gp. koHueHTpauus B-MHOONUIIMACASIHOW KUCMNOTbI B
npeaenax 0,05-0,10 mr/n B codetaHun ¢ 0,5 mr/n 6-BAIlT okaszann NONOXUTenbHOE BAUAHUE Ha
pasmep pereHepupoBaBLUMX noberoB YepHon cmopoauHbl. KonbaHoesa E.B. n gp. npegnaratot
ncrnonb3oBaTb Ha AaHHOM 3aTane nutatenbHyo cpegy MC ¢ gobaBneHnem caxaposbl — 3- r/n, 6-
BAMN - 0,5 mr/n [9, 12].

PacTteHus-pereHepaHTbl CMOPOAMHBI YEPHOW MUCCrenoBaTenn PEKOMEHAYIOT BbICaXMBATb
Ha cpefy ANs YKOpeHeHWs crneayoLero coctasa: 1/2 makpo- n mukpoconen no MC, ButamuHbl By,
Be, 1 PP no 0,5 mr/n, ackopbuHoeas kucnota — 1,0 mr/n, caxaposa — 20 r/n, B-uHgonunmMacnsiHas
kncnota — 0,5 mr/n. Ha atane pusoreHesa in vitro Jonst ykopeHmBLUMXCA MUKponoberos coctaBsumna
100 % n 60nbLUIOK NPOLEHT NPVXXMBLUMXCA pacTeHU Habnoganu Ha atane agantauum ex vitro [8,
13].

Taknum 06pasom, B HACToSLLLEE BPEMSA METOAbI KITOHANBbHOMO MUKPOPA3MHOXEHUST pacTEeHNI
in Vvitro LWKWPOKO WCMNOMb3YKTCA B CUCTEME YCKOPEHHOro MPOU3BOACTBA O340POBIEHHOIO
nocagovyHoOro martepuana nnodoBblX U ArogHbIX KynbTyp. M0 CpaBHEHMIO C TpaguUMOHHLIMM
cnocobamn pasMHOXEHUs!, NPUMEHEHNE OUMOTEXHOMNOMMYECKNX MPUEMOB MO3BOMSET B KOPOTKMUE
CPOKM MOny4nTb B OONbLIOM KONMMYECTBE MOCALOMYHbIA MaTepwuan, reHeTUYecKn WOEeHTUYHbIV
MaTEPUHCKOMY pacTeHuto, pabotatb B nabopaTopHbIX YCMOBUSAX KPYIMbIA FO4 M NNaHUpoBaTb
BbINYCK PACTEHU K onpenerieHHOMY CpOKY, ANUTENbHO COXPaHATb PacTUTENbHbIN MaTepuan B
ycrnoBusx in vitro.

B cBA3M C 3TuM Uuenb OaHHOrO WUCCNedoBaHWS SBWUNOCb W3yveHue OCcoBeHHOCTen
KNOHanbHOr0 MUKPOPa3MHOXEHUS CMOPOLMHbI YEPHOW Ha 3aTanax COOCTBEHHO Pa3MHOXEHUS U
yKOpeHeHus in vitro.
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MaTtepuansl 1 meToabl uccnegoBaHusi. MaTepuanom uccnefoBaHua ABNANUCL 5—7-
netHune pacteHus coptoB lNMamatn Kyxapckoro n KaHaxama cenekuum otgena «HANCC nm. M.A.
JincaBeHko» OIBHY ®AHLIA. 3OcnepumeHt npoBegeH B 2017-2018 rr. B nabopatopumn
GuoTexHonormm pacTteHun AnTanmckoro ueHTpa npuknagHon ©6wuotexHonorm @reoy BO
«AnTancKknn rocygapCTBEHHLIN yHMBepcUTeT». MeTog paboThl OCHOBbIBACS Ha OOLLENPUMHATLIX
Knaccuieckmnx npuvemax paboTbl C KynbTypOW U3ONIMPOBAHHbIX TKAHEW M OpraHoB pacTeHun [14].
MMepBUYHBIMK  3KCMMAHTAMU  CNYXWAW  BEpXylledHble W  nasylHble MNOYKW  OL4HONETHUX
oapeBecHeBLUNX NoberoB. NNOBEPXHOCTHYIO CTEPUNU3aLMI0 MCXOAHOro pacTUTENbHOro MaTepuana
nposogunu no cnegywouwen cxeme: 1) 70 %-Hoii ataHon — 3-5 c¢; 2) 0,1 %-HbIA pacTBOp
nnsoopmuHa (20 MuH.); 3) YeTbipexkpaTHOe MPOMbIBaHWE B CTEPUMbHOW OUCTUNNIMPOBAHHON
Boge. Mepuctembl (1-1,5 MM, BblgeneHHblE U3 NOYEK C UCMONb30BaHMEM CTEPEOMUKpPOCKoMa
MBC-9) nomewanu Ha nuTaTtenbHyto cpeagy no nponucu Mypacure n Ckyra (MS) ¢ gobaeneHmem
perynatopa pocta 6-BAlN B koHueHTpaumm 5,0 MkM 1 ackop6uHoBow kucnoThl (1 mMr/n) B kadecTse
aHTMokcMaaHTa. B kavecTtBe uCTOYHMKaA yrnepoga B cpedy gpobasnanu rnwokody (30 r/n).
KynbTvBMpoBaHme M30NMPOBaHHbIX OPraHOB W TKAHEN B HEKOTOPbIX Cry4vasx LenecoobpasHo
NPOBOANTb Ha NUTATENbHOW cpeae, coaepXallen He caxaposy, a Apyrme UCToOYHKKK yrnepoga [15,
18].

OKcnnaHTbl KyNbTUBMPOBanNnM B Ccrnegylowmx ycrnoeusx: dotonepunog — 16/8 yacos
(cBeT/TEMHOTA), OCBELLEHHOCTb — 2-3 KK, 22+1°C. [InuTenbHOCTb naccaxa coctaensana 30 CyTok.
dukcmpoBanu crneayrowme nokasaTtenu: KoaMUUNEHT pasMHOXEHUS (KONUYECTBO pa3BUBLLNXCH
noberoB y OfHOro 3KCMNaHTa, LWT./aKcnn.), AnvHa nobGera, mm. Crtatuctmdeckyto obpaboTtky
OaHHbIX MPOBOAMNM C UCMONb30OBaHWEM NakeTa npuknagHbix nporpamm Microsoft Office Excel
2007. B Tabnuuax nokasaHbl CcpeaHMe apumeTUyeckne BENWYUHBI U OOBEpUTESNbHbIE
UHTepBanbl. [JoBepUTENBHOCTb OLIEHMBAEMbIX MoKasaTenen NpuHMManu Ha YpOBHE 3HA4YMMOCTU
P<0,05.

PesynbTaTbl uccnegoBaHus M MX obcyxaeHume. Ha atane BBegeHWA pacTeHun B
KynbTypy in vitro (M30nvMpoBaHuMsi TKaHEW W OpraHoB pacTeHur) C  nocreayowmm
KyNbTMBMPOBAHMEM Ha WCKYCCTBEHHOW NUTaATENbHOW cpede AOMKHbl ObiTb BbINOMHEHbI ABa
obsa3aTenbHbIX YCNOBUSA: NPOBEAEHO OCBOOOXAEHME pacTUTENbHOrO mMaTtepuana OT WUCTOYHMKOB
MUKPOOMOMOrMYECKOro 3apaXkeHust NUTaTenbHOW cpedbl M norydeHa HagexHasa pereHepaumst
pacTeHui OT U30NMPOBAHHbIX 3KCNNAHTOB.

lMpn BBeAeHWM B KymnbTypy in Vitro uccrnegyemble copTa XapakKTepus3oBanvCb BbICOKON
pereHepaunoHHOM CNOoCOBHOCTBIO: A0S XN3HECNOCOOHbIX 3KcnnaHToB copTa MamaTtn Kyxapckoro
coctasuna 93,50%, copta KaHaxama — 96,40%. INpoueHT KOHTaMUHUPOBaBLUNX 3KCMMNAHTOB copTa
KaHaxama coctaBun — 0,95 %, copta [lMamsatu Kyxapckoro — 0,80%. [ons HekpoTupOBaBLUMX
9KCMNMNaHTOB Takke Bblna MMHUManbHa: copT KaHaxama — 2,65%, copt MNMamsaTtu Kyxapckoro — 5,61
% (puc. 1, 2).

CornacHo nuTepaTypHbiM [aHHbIM, Haubonee npuemneMon Ans KynbTUBMPOBAHMUS
CMOpPOAUHbI YepHOW aBnsieTca cpega MS, Ha Hel aKcnnaHTbl fydwe pacTyT n passuBaroTcs [8, 9,
11, 20]. 3a ocHOBY B HalUMX UCCNeaoBaHUAX B3ATa NUTaTenbHasa cpega no nponucu Mypacure m
Ckyra.

0.89 561

W [lona
KOHTaMWHUpPOBA
HHbIX
3KcnnaHTos, %

93.9

PucyHok 1 — [Jonsi KOHTaMUHUPOBAHHBIX, HEKPOTUPOBABLLMX W XXN3HECTMOCOBHbIX
3KCMNMaHTOB CMOPOAMHbI YepHo copTa MamsTu Kyxapckoro npu BBeAeHUM B KynbTypy in v