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CPABHUTEIIbHbIA AHAJIN3 TEXHOJIOIMA
rnPON3BOL4CTBA METWUJI-TPET-BYTUJIOBOIO 3®UPA

Cospemennoe pazeumue monau6HOU NPOMbIULIEHHOCIU Mpedyem
NOCMOANHO20 NOBBIULEHUS KAYeCmEad MOMOPHLIX OEH3UHO8, 0COOEHHO
8 YCIOBUAX YICECMOYAIOWUXCS IKONocudeckux mpebosanuti. Oonum
u3 naubonee QPPekmusHbIX pewenutl A6Aemcs UCN0Ib308AHUE
KUCI0poocodepacawyux 000A60K, NOBLLUAIOWUX OKMAHOBOE HUCTO
MONIUBA U YIYHUATOWUX €20 dKoo2uyecKue xapakmepucmuku. Haubonee
WUPOKO NpuUMeHseMol 000aBKOl 8 HACMOosee BPeMsL OCTNAEM s Memul-
mpem-oymunoswiii 3¢up (MTHD) — 6blcOKOOKMAHOGLLL KOMIOHEHN,
VAVHUAOWUL 0eMmOHAYUOHHYIO CIMOUKOCTb OCH3UHO8 U CHUNCAIOWUL
8b1OPOCHL Y2apHOo20 2a3a U yeie6000po0os.

Ipouseoocmeo MTED npedcmasinsiem co6otl 6axrcHoe HanpasieHue
6 Hepmexumuu, basupyrujeecs Ha 83auUMOOCUCMBUL U300YMULeHA
¢ MEeManoioM 8 NPUCYMCMEUU KUCIOMHbIX Kamanauszamopos. Ha
Ce200HAUHULL OeHb PA3PADOMAHO HECKOILKO NPOMBIULIEHHBIX MEXHOL02UL
cunmesa MTBD: kiaccuyeckas ¢ PuKCUpoOBaHHbIM CLOEM KAMAIU3amopad,
PeAKYUOHHO-OUCTNULIAYUOHHASL U ANbINEPHAMUBHASL MEXHOL02UsL HA
ocHoge decuopamayuu mpem-oymanona. Kasxcoas uz smux mexnonozuil
OMAUYACMCSL NO CHIPbLEBLIM MPEDOBAHUAM, CLOACHOCMU 000PYO0BAHUS,
ahpexmusHocmu U IKOIOSUYECKUM NAPAMEMPAM.

Jns Kazaxcmana, obradaiowezo 3HAYUmMeNbHbIMU 3ANACAMU
Yene6000po0H020 CbIPb U PA3GUBAIOUENCS HeDMeXumMuiecKou
ompacivio, 8blO0P ONMUMATLHOU mexHoo2uu npouzsoocmea MTED
npedcmasisem 0cooylo akmyaibHoCmb. B yciosusx oepanuiennoco
61002icema Ha MmooepHusayuio u docmamournozo docmyna k Co-ppaxyusm
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Ha Heghmenepepadbamvi8arOWUx 3a800aX, 0CODEHHO BANCHLL NPOCHOMA
peanuzayuu, 00CMynHoCms 000pYO0BAHUA U MEXHON02ULECKAS
HAOEANCHOCMb.

Hacmosawaa cmamba nocéswena cpasnumenbHoMy AHATU3Y
cywecmsyrowux mextoaozuil npouszsoocmea MTED u obocHosanuwo
8b100pa KIACCUIECKON TEXHOIIOTHH KaK Haubonee yenecooopasHoll O
sHedpenus 6 npomviuunennocmu Kasaxcmana.

Knwuesvie cnosa: memun-mpem-oymunoswviii 3¢pup (MTED),
u300ymunen, Memanoi, UOHOOOMEHHbIU KAMaiuzamop, yeoaumsl,
mexnono2uu npoussoocmea, Kazaxcman.

BBenenue

MeTtun-tpet-0yTmnoBsiid d¢up (mamee MTBD) — 3TO BRICOKOOKTaHOBBIA,
KOMIIOHEHTOM MOTOPHBIX TOILTHB (OKTaHOBOe umcio 115-135). JlobaBnsercs
K OCH3WHAM C IENBI0 MOBBIIMICHUS OKTAaHOBOTO YHCIa B KOJIHUYECTBE
5-15%[1,c. 119].

Bensunsr, cogeprxarmme MTED, obmamarot:

- XOpoIlel AeTOHAMOHHON CTOMKOCTbIO;

- B BBIXJIOITHBIX Ta3aX CHIDKAETCS COJNEp)KaHWe OKWcH yriepoxa Ha 20 %
00BEMHBIX, OTHITUKINYCCKAX apOMaTHICCKUX coeTuHeHIH — Ha 70 % 00BeMHBIX,
YMEHBIIACTCSI KOTMIECTBO HECTOPEBITUX YTIICBOIOPOIOB.

[poussoacteo MTBED mpencrauseTr co00il BaXHBIH mporecc B
He(PTEXUMHIYCCKON TPOMBIIIICHHOCTH.

B nmaHHOU cTaThe mpeAcTaBICH 0030p COBPEMEHHBIX TEXHOJOTHH
npouszBoactBa MTBD, ocHOBaHHBII Ha TaKUX MapaMeTpax KakK OCHOBHOE
CHIpbE, HCTOYHUK HW300yTUIICHA, UCIOIB3YEMBIH KaTalu3aTop, MapaMeTphI
TEXHOJIOTHYECKOTO TIPOIeCcca, CTEIICHN KOHBEPCHU N300y THIICHA, KaITUTAIBHEIC
3aTpaThl ¥ SKOJOTHYECKHE ACTIEKTHI U JIp.

Marepuajbl 1 METOABI

[IpousBoncteo MTBD ocHOBBIBaeTCS Ha HECKOJBKUX KIIHOUYEBBIX
TEXHOJIOTHYECKUX Tporieccax. Himke mpencTaBieHsl OCHOBHBIC TEXHOJIOTHH:

I Kitaccuaeckuii mporiece ¢ pUKCHPOBaHHBIM CIIOEM KaTalu3aTopa

Krnaccrueckasi TeXHOJOTHS OCHOBaHA Ha XHUIKO(MA3HOW KaTaTUTHICCKON
peakmuu MeXAy H300yTHIECHOM M METAaHOJIOM C Oo0Opa3oBaHHEM
MTBD [2, c. 35; 3 c.157]. [Ipouecc mpoTekaeT B MPUCYTCTBUH KHUCIOTHBIX
HMOHOOOMEHHBIX CMOJ M BKJIIOUACT B ceOs peakTop ¢ (PUKCHPOBAHHBIM CIIOEM
KaTaJIu3aTopa, a TAKKe IMOCIIETYOIIYI0 CHCTEMY Pa3IeICHIS M OYUCTKH ITPOTYKTOB.
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OO01mas peaxys CHHTE3a:
CH,=C(CH,), + CH,OH—(CH,),COCH,

Peakums curtesa MTBD sk3oTepmuueckas, paBHOBecHas. [IpoTekaeT B
xkunkoit ¢aze mpu remmepatype ot 30 1o 100 °C npu gasmenun ot 10 mo 20 6ap.

Karanmzatopom sIBISIOTCA Cylb()OHNPOBAHHBIE HOHOOOMEHHBIE CMOJIBI.
Takue xkak Amberlyst 15, [1, c. 123] Amberlyst 35, Lewatit, D-005 u mp.

OCHOBHBIM CBIPBEM ISl IPOBEACHUSI CHHTE3a SBJISCTCS M300yTHIIEH,
nioryyeHHbIN 13 Ca-ppakimii mocsie KpeKnHra Wik AeruIpupoBaHIEM H300yTaHa, a
TaKKe METaHOJ B ITPOMBIIUICHHOCTH, TPOM3BOIsAIIHiACS 13 cuHTe3-ra3a (CO + H).

OcHOBHBIMH 3TaniamMu npon3BoacTBa MTBD 1o kiraccmueckol TEXHOIOTH
SIBIISTFOTCSI:

1 HoaroroBka ceipbs. Ca-Pppakuuy OUHMINAIOTCSA OT AMECHOB, BOJBI U
CEPHUCTHIX COCTMHEHHH, U TIPOU3BOJUTCS OCYIICHUE METAHOJA.

2 CuHTe3 B peakTope ¢ (PUKCHPOBAaHHBIM ciioeM. CMech M300yTHIIeHa U
METaHOJIa ITOCTYNAIOT B PEaKTOP, B KOTOPOM IOAJIEP)KUBACTCS TeMIlepaTypa u
JIaBJICHNE TSI ONTUMAJIbHOM KOHBEpCHH. JlJIsl TOBBIMICHHS BBIXOA MPOIYKTA
HCIIONIB3YETCS PEAKTOPBI C HECKOIBKUMHE CEKIMAMH KaTaln3aTopa.

3 Cemapanmst 1 ouncTka. /laHHBIN 3Tanm BKIOYAaeTCs B ceOsl MPOIECCHI
JUCTHIUISINS PEaKIIMOHHOM CMECH, yIaJIeHHsI HEIPOPEarnpoBaBIIero METaHOIA
(permKIa), OTIEeNEeHHS JIETKUX 1 TSHKENBIX YTIIEBOOPOIOB U ITOTyYESHHUSI TOBAPHOTO
MTBD c gncroroit 6omee 99 %.

Konsepcus nzo0yTiiiena 3a oguH npoxox cocrasisieT 80-90 %, [3, c. 160]
IIPU HMCIIOJIb30BAHUHM HECKOJIBKUX CTYNEHEH C PenUpKYJSIUEH MOBBIIIACTCS
10 98-99 %. Bexox mo MTBD cocrasmnser mo 0,85-0,95 ToHH Ha OIHY TOHHY
n300yTHIICHA.

[TpeumymiecTBaMu JTaHHOTO METOJA SIBISIOTCS MPOCTOTA pealn3anuu
1 MacmTaOupOBaHMUSA, JTOJTOBEUYHOCTh KAaTalIM3aTOPOB (HECKOJBKO JIET IpH
MPaBUWIBHON PKCIUTyaTalllM), a TaKXKe BO3MOKHOCTh MOJEPHH3AIUU 10
PEeaKIMOHHO-TUCTHIUIALMOHHOTO TIpoLiecca.

HenoctatkamMn MOKHO CUMTaTh HEOOXOAMMOCTH B OTAEIHHON KOJIOHHE
IO AUCTUIIAINNY, HU3Kasg TEPMOCTOMKOCTH KaTaiam3aTopa (BbICOKas
YYBCTBUTEIBHOCTh K MEPETPEBY U 3arpsi3HEHUSM), a TakKe MOTPEOHOCTH B
TIEPHOANIECKON pereHepaluy WK 3aMeHe KaTaIu3aTopa.

PaccMoTpeB naHHBII IPOIiecC CO CTOPOHBI SKOJIOTHYECKOH O€30MacHOCTH,
MOYKHO CZIEJIaTh BHIBOABI O TOM, YTO B JAHHOM METO/Ie He 00pa3yIoTcs OllacHbIC
MOOOYHBIE NMPOAYKTHI, OCHOBHBIMH OTXOJAMH SIBIISIIOTCS CTOYHBIE BOABI (IIpH
pereHepanuy HOHOOOMEHHBIX CMOJT) ¥ YTJIEBOJAOPOHBIE OCTATKH. JJaHHBIN MeTO/

7
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mpousBoactBa MTBD tpebyet koHTpoms yTeuek MTBD u3 o0opynoBaHus u3-3a
€ro BBICOKO# PacTBOPUMOCTHU B BOJIE.

II PeakmmonHo-aucTHLsimuonHbIH niporiecce (Reactive Distillation, RD).

PeakuMOHHO-TUCTHIUISLUOHHBIN MpoIece 00bEeANHIET XUMHYECKYIO
peaxmmro cuaTesa MTBD u paznenenwe [ 3, . 157] KOMIIOHEHTOB (AMCTHILIALINIO)
B OJTHOM KOJIOHHE. DTO MMO3BOJISIET ITOBBIIIATH CTEIICHB PEBPAILICHUS N300y THIICHA
3a c4ér HenpepbIBHOTO yaaieHus npoaykra (MTED), cHukaTh SHEpro3arparsl
U KalmuTalbHBIE BIOKCHHS, a4 TAK)KE YMEHbIIATh rabdapuThl U KOJIHYECTBO
o00opyIoBaHUs.

OO01mas peaxiys CHHTE3a:

CH,=C(CH,), + CH,0H—(CH,),COCH,

Peakumst curtesa MTBD sk3oTepmuueckas, paBHOBecHas. [IpoTekaeT B
KUIKoi Qaze mpu temmeparype ot 60 mo 80 °C u maBmeHun ot 5 mo 15 Gap.
CooTHoIIeHre MeTaHoN : M300yTIieH: ~1.1—1.3 : 1 (4T0OBI cMeCTUTH paBHOBECHE
B croporny MTED). Katanm3atopaMu peakiuul SBISIOTCS CYTb(OHUPOBAHHEIC
HMOHOOOMEHHBIE CMOJIBI U IEOJIHTHI.

B namHOM MeToae NMPOM3BOJCTBA MCIOJB3YETCS PEaKIMOHHO-
JUCTHIUISIIIMOHHAS KOJIOHHA, KOTOPAst COAEPKUT PEAKIIMOHHYIO 30HY C HACAIKOMH,
MIPONMUTaHHOW MOHOOOMEHHBIM KaTaln3aTopoM mid meoiutoMm (Amberlyst 35,
Lewatit n 1p.) ¥ 30Hy PeKTH(PUKAIINN — BBIIIE U HIDKE PEAKIIHOHHON 30HBI — JUIs
paszieneHus IpoyKTOB M BO3BpaTa HEIPOPEarnpoBaBIINX KOMIIOHEHTOB.

K 0co0eHHOCTAM peaknnOHHO-AMCTHILIIHOHHOTO MPOIecca MOKHO
oTHecTH HeripepbiBHOE yaanerane MTED u3 peakiinoHHON 30HBI, YTO CHIKAET €T
KOHLICHTPALHIO U CIBUT'AET XMMUYECKOE PAaBHOBECHE, M IPUBOANT K TTOBBIIICHUIO
KOHBepcuH n300yTrieHa (10 95-98 %), MUHUMH3AILUIO PEIHUPKYIISIHNA ChIPbS,
yMEHbIIIEHHE 00bEMa CTOYHBIX BOJ] M CHIDKEHHUE KOJIMYECTBA OlIEpaliii OYNCTKH,
a TaKkKe€ BO3MOKHOCTH MCIOJIB30BAHNE TETUIOTHI PEaKIUH /sl BHYTPEHHETO
9HEProcOEepeKECHUSI KOJIOHHBI.

W3 5KONOTHYECKNX U HKOHOMHUYECKHX ACIIEKTOB MOXHO OTMETHTb, YTO
TIOBBIIICHHAS CTETICHB IIPEBPAIICHNS CHIDKAET KOJIMYECTBO HEMPOPEAarupOBaHHBIX
coequHeHni [4, ¢. 352], cokpamiaercss KOJIHMYECTBO CTOYHBIX BOJ U OTXOJIOB,
CHIDKAETCsl MOTPEOHOCTh B DHEPropecypcax M TEIIOOOMEHHHKAX, a TaKkKe
TIOSBIISIETCSI BO3MOKHOCTH KOMITAaKTHOW KOMIIOHOBKHM 00opynoBanus Ha HII3.

[T ITpown3BoACTBO M300yTHIICHA Yepe3 ACTHIPATAINIO TPEeT-OyTaHoIa.

OTO anbTepHATHBHBIM IOAXO]I, BKIIOYAIONINH MOJydeHHEe H300yTHIIeHA
myTéM JeTHIpaTaluy TpeT-OyTaHoia, KOTOPBIH, B CBOIO Ouepesb, oOpasyercs
IIPY OKUCICHNUH N300yTaHa. DTOT METOJ MO3BOJSIET M30€KaTh MCIIOIb30BaHUS

8
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XpOMCOJIEpKAINX KaTaJIU3aTOPOB M 00ECIEeYNBACT BHICOKYIO YHCTOTY
n300yTHIIeHa [ 5], 9To moBbIIaeT 3¢ GeKTUBHOCTH oceayromnero cuaTesa MTBED.

OTOT METOA BKITIOYAET JIBE€ OCHOBHBIE CTa/INH:

1 Momnyuenne tper-Oyranona (TBA). M306yran (CsHio) okucisieTcs
KHCIIOPOJOM BO3JlyXa B XHAKO(DA3HOM Ipolecce ¢ 00pa3oBaHUEM TpeT-
oyrunrugponepokcuna (TBI'TI), koTopslit 3aTeM mpeBpariaeTcst B TpET-0yTaHOIT
(TBA).

2 Jlerupparanus TpeT-0yTaHoIa 10 N300y THIICHA, TOCIIE Yero NOTyYeHHBINH
M300yTHIICH pearrupyeT ¢ METAaHOIIOM B CTaHAAPTHOH peakrmn cuaTe3a MTED.

OCHOBHBIE XUMHYECKNE PEAKIIUH JAHHOTO METO/1a

- OKHCJIEHHE U300yTaHa:

(CH,),CH+0,—(CH,),COOH—(CH,),COH
- AerujpaTanys TpeT-OyTaHoa:
(CH,),COH—CH,=C(CH,),+H,O
- cuare3 MTBD:
CH,=C(CH,),+CH,0H—(CH,),COCH,.

Peakmus meruapaTtanuu mpoTekaeT mpu TremMmepatype ot 150 mo 250 °C.
Karanuszaropom peaknun SBISIIOTCS 1EOTUTHL, ochopHas kucnora Ha Y-Al0Os
(HsPO4/Al203), cuitnkarenu ¢ KUCIOTHOM (yHKIMOHAIBHOCTBIO. [Ipn cuHTE3e
MTBD naHHBIM METOOM HCTIONB3YETCs TPYOUATHIN MITH aIHabaTHIECKUI PEaKTop
¢ pUKCHPOBAHHBIM CI0EM KaTasu3aTtopa. Konsepcus TpeT-OyTaHona cocTaBiseT
110 95 %.

[IpenmymmecTBOM METO/a SIBISETCS BBICOKAs YMCTOTAa M300yTHICHA,
OTKa3 OT ucnosb30BaHust Ca-(hpakiiid, BO3MOKHOCTh COBMEIEHHUS C APYTHMHU
MIPOM3BOACTBAMH, HCIOIB3YIOIINMH TPET-OyTaHOJ WM TOJIydarollie ero Kak
MMOOOYHBIN MPOAYKT (HAampuMep, MPH MPOU3BOACTBE MPOIMIEHA OKHUCIECHHEM
n300yTaHa), Tak’kKe BO3MOXHOCTH IPOBEACHHUS CHHTE3a 0€3 MCIIOIb30BAHNUS
XPOMCOZEpIKAIINX KaTaIN3aTOPOB, KOTOPHIE SKOJIOTHUECKH OIIACHBI.

K HenocTaTkam MeTo/1a MOXHO OTHECTH 00Jiee BBICOKYIO TEMIIEpaTypy
Tporecca, KoTopasi TpeOyeT HCIIOIb30BaHMUsI TEPMOCTONKHUX MaTEPUAIOB U CHCTEM
OXJIAK/ICHMS1, BRICOKHE KalNTAIbHBIE 3aTPAThI 32 CUET HATMYUSI JOTIOJTHUTEITBHBIX
cranuii (okucineHue m3o0ytana, geruapatamus TBA), a Takke BO3MOKHOCTb
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MIOJTy4YEeHUs TOOOYHBIE IIPOAYKTHI IIPH JCTHAPATALNH (HAIPUMED, AUMETHIIDHD,
TSDKETIBIC YTIIEBOJOPOIBI).

W3 3KOJIOTMYECKHX aCIEKTOB BaKHO OTMETUTh CHIKEHHOE 00pa3oBaHHUE
BPEIHBIX IPHMECEH 110 CPABHEHUIO € IETHAPUPOBAHHEM H300yTaHa, BO3MOXKHOCTh
HCIIOJIb30BAaHMS OTXO/OB U3 APYTUX MPOU3BOJICTB.

Pe3yabTaTsl U 00cyK1eHUE

C menpio 0000IMICHUS U CTPYKTYPHUPOBAHUS HHPOPMAIIUU MPEICTaBUM

OCHOBHBIE JaHHBIE B Ta0mIe 1.

Tabnuma 1 — CpaBHHUTENBbHAS Ta0NUIAa TEXHOJIOTHH pou3BoacTBa MTED

[Tapametp

Knaccrnueckas tex-
HOJIOTHS (PeakTop ¢
(uxkc. croem)

PeaknmonHo-uc-
THLISIUOHHAS TEX-
Honorus (RD)

Jerunparanus
Tper-OyTaHona

IIpuammm npomecca

OrtenpHbIE CTAIUN:

peakuus + mocie-
Iyromias O4UCTKa

CoBMelIeHNe peak-
MK U JUCTUIUISLIAN
B OJHOI KOJIOHHE

[Tonyuenue uzo-
OyTHIICHA U3 TPeT-
OyTaHOIa

OcHOBHOE CBIPBC

N3zo0yTHieH + me-

W3zo0yTHieH + Me-

Tpet-byranon +

TaHOJ TaHOJ METaHOJ
Hcrounuk Cs-paxnun, neru- Ca-dpaxmum, Oxwcienne u3o-
n300yTHIICHA JIPUPOBAHUE H30- JeruipupoBaHIe OyTaHa B TpeT-
OyTaHa 1300yTaHa Byranon
Karamu3zatop HonoobmeHHbIE HonoobmennsIe Leomutsr, HsPO4/
cMoutbl (Amberlyst | CMOJIBI, IEOJUTBI. AlLOs
15/35, D-005 u np.)
Temmepatypa 30-100 °C 60-80 °C 150-250 °C
peakiyn
JlaBnenue 10-20 6ap 5-15 6ap AtmocdepHOoe Wi
BBIIIIE (perKe)
Konsepcus 3a 80-90 % Jo 95 % 3aBUCHT OT yCIIO-

POXOJI

BHH JIeTUIpaTaluu

Kamnranbubie 3a-

Hwxe (mpore 060-

Beimre (croxHast

CpeaHue—BbICOKHE

Tparsl pyZoBaHHE) kosonHa RD)
DKoJloruuecKue [MoTpe6GHOCTE B Bonee s¢pdexrus- IIpomexyTounsle
ACTICKTbI JUCTHWULIIUA ¥ | HO@ HCIIOJIb30BaHHE OTXOJIBI

YTHIH3aIUH CTOY-
HBIX BOJ

CBIPBS

CpaBHI/ITCHBHHﬁ aHaJIW3 ITOKa3bIBACT, YTO KaxXJaas U3 TEXHOJIOTUH UMEET
CBOU NPCUMYLICCTBA U OrpAHUYCHUSA, U BLI60p DOAXOJAIICT0 METOJa 3aBUCUT
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OT JIOCTYIHOCTH CBIPbS, TEXHUUECKUX YCIOBHH MPEIIPHUATUS U TPEOOBAHUN K
Ka4eCTBY NMPOAYKTA.

Kiraccuueckast TeXHOIOTHSA ¢ (PUKCHPOBAHHBIM CIIOEM KaTalIn3aTopa SIBISETCS
Hanboee 0TpabOTaHHON 1 IUPOKO pacrpocTpanéHHOW. OHa XapakTepu3yeTcs
MPOCTOTOH 00OPYyNOBaHMS M HHU3KHMH KAlHUTAJIbHBIMU 3aTpaTaMH, HO
TpeOyeT OTAECNbHON CTaguu pasfeleHuss U AaéT YyMEpPEHHYI0 KOHBEPCHIO
m3obyTmnena (80-90 %).

PeakioHHO-AMCTHINIIIMOHHBII mpotiecc (RD) neMoHcTpHpyeT HauBBICIITYIO
3¢ (eKkTUBHOCTH Ojaromapst COBMELICHHUIO CTAUH PEAKLNUU U JUCTHILIALNN
B oqHON KojoHHe. OH oOecmeynBaeT BHICOKYIO CTEIEHb IPEBpAIICHUS
(10 95-98 %), cHIKaeT SHEpro3aTpaThl 1 00BEMBI CTOYHBIX BOJI, OHAKO TpedyeT
Gostee CII0KHOTO 000PYAOBAHUS 1 OOJBIINX MTEPBOHAYAIBHBIX MHBECTUIHH.

TexHosorus yepes Aernaparaiuo TpeT-OyTraHosa 0cCOOEHHO aKTyaslbHa B
yCIOBHUSX OrpaHuueHHoro pocrymna K Cas-ppaxnusam. OHa Mo3BoOISeT MOITydaTh
BBICOKOYHCTBI M300YTIIICH, YTO ONAarompHATHO BIWsSET Ha kKauecTBoO MTED.
OpnHako oHa TpeOyeT BHICOKOTEMIIEPATypHOT0 000pyI0BaHHUS U MHOTO3BEHHOM
cXeMbl (OKHCIIEHHE — JIeTUAPATAlNs — CHHTE3), YTO YBEINUUBAET CIOKHOCTh
1 CTOMMOCTBH TIpoliecca.

Hecmotpst Ha 3ppextBHOCTE MTBED Kak aHTHAETOHAIIMOHHOH T00aBKH, €ro
BBICOKasl paCTBOPUMOCTD B BOJE W yCTOWYMBOCTD K OMOJETPaialiiy BBI3BIBAIOT
9KOJIOTMYECKUE OMACEHMsI, OCOOCHHO NPH TONAJaHuU B TPYHTOBBIE BOJBI [6].
B cBs3M ¢ 3TUM B HEKOTOPBIX CTPAaHAaX €ro WCHOJIb30BAHHE OTPAHMUCHO WU
3ampemeno. OnHako B Asum, BKimrodas Kutaif, cipoc Ha MTBD mpomomkaer
pactu [7] Graromaps ero JOCTYIHOCTH U 3()h(hEeKTHBHOCTH.

AnwsrepHatuBel MTED, Takne kak >THiI-TpeT-OyTHinoBsid 3¢up (3THD)
1 TpeT-aMuaMeTuioBeH ¢up (TAMD), Takke HCIOTB3YIOTCS B KauyecTBE
KHCTIOPOACOIepKaUX 100aBOK, 00mamas Jrydmiei 6nopasnaraeMocTsio [8], HO
gacto yctynaroT MTBED 1o SKOHOMIYECKHM TTOKa3aTeIsIM.

BriBoabl

CpaBHUTEIBHBIN aHATH3 TeXHOJOTHHA mponsBoacTBa MTBD moka3siBaer,
YTO KaX/Jasi U3 HUX MMEET OmpeaenéHHble npenMyniectBa. OnHako, ¢ y4étom
SKOHOMHUYECKHX, HH(PACTPYKTYPHBIX U CHIPbEBBIX peanuii Kasaxcrana, Hanbomee
L[eJIeCO00pPA3HBIM SABIJIAETCA BHIOOP B MOJIB3Y KJIACCHYECKOH TEXHOJOTHHU C
(PMKCHPOBaHHBIM CIOEM KaTaJIU3aTopa.

Bo-mepBbIX, 3Ta TEXHOJIOTHUS SIBISIETCS] TEXHUYECKH MPOCTOM M XOPOIIO
0TpabOTaHHOW, YTO OCOOCHHO BAa)KHO AJIS NMPEATIPUATHH, I'Ie HEOOXOANMO
MHUHHMH3HPOBATh PUCKU MPU BHEAPEHWH HOBBIX InporeccoB. OHa He Tpebyer
CJIO)KHOTO OOOPYZOBAHMSA M MOXET OBITh PEaIM30BaHA HA CYIIECTBYIOIINX
He(PTEXUMHYECKUX MOIIHOCTSX C MUHUMAIBHOW MoAepHmU3anueii [9, c. 43—44]. .
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Bo-Bropsix, B Kazaxcrane umerorcst gocratounsie pecypcbl Ca-(hpakimid,
MIOTy4aeMbIX MpH TepepaboTke He(TH U Tasa, 4To 00eCHeUnBaeT CTAOMIBHBIN
HCTOYHUK M300yTHIIEHa — KIF04eBOTO ChIpbs [10, c. 12] B kimaccuyeckoi
cxeme. OTo 1aéT BO3MOKHOCTB JIOKAJIM30BaTh Mpon3BoacTBO MTBD n cHU3HUTH
3aBUCHMOCTH OT UMITOPTA KOMIIOHEHTOB.

B-TpeThux, KanuTagbHBIE 3aTPATHl HA CTPOUTENIBCTBO M SKCIUTyaTALUIO
TaKOM YCTAaHOBKHM HMXKE 110 CPABHEHHUIO C PEAKIHOHHO-IUCTHIUIAINOHHBIMA
WA KOMOWHUPOBAHHBIMH METO/AaMH, YTO OCOOEHHO BaXXHO AJISI PETHMOHOB C
OIpaHWYECHHBIM WHBECTHLIMOHHBIM HOTECHIHAIOM.

Takum 006pa3oMm, ¢ TOUKM 3pEHHs] IKOHOMHUYECKOH 3 dexkTuBHOCTH,
TEXHUYECKOH Pean3yeMOCTH U JOCTYITHOCTH ChIPbS, KITACCHYIECKAst TEXHOJIOTHs
SIBIISIETCS] HAWJTy4YIINM BBIOOPOM /ISl BHEApEeHHUs B ycioBusax Kazaxcrana. OHa
TI03BOJIIET OPTAHU30BaTh YCTOHUMBOE M peHTadenbHoe mpou3BoactBo MTED,
COOTBETCTBYIOIIEE TEKYIINM MTOTPEOHOCTSIM TOIUIMBHOTO CEKTOPA CTPAHBI.
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METHWJITEPT-BYTHUJ D®UPIH AJTY TEXHOJOTUAJTAPBIH

CAJIBICTBIPMAJIBI TAJIJIAY

Kanapmau eHepkacibiniy Kazipei 0amybl MOMOP OMbIHOAPLIHbIY
canacvli ynemi apmmuipyovl manan emeodi, acipece IKOIOSUANLIK
mananmap Kyuteiieen dxcagoauoa. Byn macenenepoi weuryodiy muimoi
AHCONOAPBLIHBLY OIPI — OMBIHHLIY OKMAH CAHbLIH APMIMLIPLIN, OHbLLY
IKONOUANBIK CUNAMMAMALAPLIH AHCAKCAPMAMBIL OMMEKKYPAMObL
Kocnanapoul Konoauy. Kaszipei manoa ey xey mapaneam MYHoat
Kocna — memuampemoymun 3¢upi (MTE3), on 6ensundepoiy
0emOHAYUANBIK MYPAKMBLILIZLIH HCAKCAPMBIA, KOMIPMEK MOMbI2bl MEH
KeMipcymeKkmepOoiH wbl2apblHObLIAPbIH A3AUMAObL.

MTEFD endipici — uzobymuien MeH MemAaHOIObIY KblULKbLIL
Kamanuzamopaapowly KAmvlCyblMen apeKemmecyine Hezizoenzer MyHail-
Xumusi 6HepKaciOiniy Manwiz0vl 6asvimul. Byeinde MTBD cunmesiniy
Yy Hecizei MexHONO2UACHL JHCACANAN: KIACCUKANLIK (MYpaKmuol
Kabammul KamMaiuzamopmen), peaxyusiblk-OUCULIAYUANLIK HCIHE
mpem-0ymanon0bl decuopamayusiayea Hecizoencen 6anamansl 20ic.
byn mexnonozusanap wukizam maranmapul, #adoblKmsly Kypoeniniei,
MUiMOLNi2i HcaHe IKOIOUATBIK KopcemKiumepi OoubiHuA epeKuieieredi.

Becruuk Topaiirsipos yausepcuteta, ISSN 2710-3544 Cepust Xumuko-6uonozuuecras. Ne 2. 2025

Komipcymek Kopuina daii scone MyHati-xuMust Caidacsl Oamblin Keje
arcamran Kazaxeman yuin MTBED enOipiciniy oymailivl mexHoi02UusaCbli
manoay ezekmi maceie boavin mabwiiadvl. Modepruzayusea apHaiean
wexkmeyni 6100xcem dxcone MO3-0e Ci-ppakyusnapea Koadcemimoinix
AHCAROAUBIHOA, MEXHOI02UAHBIH KAPANAaublMObLIbIEbl, HAOObIKNbIH
KocemimOiniei Hcane ceHimoiniei Manwvi30vl poi amkapaobl.

Bynmaxanaoa MTED enOipicinin Kondanvlcmagbl mexHonI0UsIApbIHA
canvicmuipmansl manoay sxcypeisinin, Kazaxcman sca20aiblnoa ey muimoi
wewim peminoe KidcCCUKAIbIK MeXHOL02UAHbl MAK0Ay He2iz0eneoi.

Kinmmi ceszdep: memurmpemoymun s¢pupi (MTF3), uzobymunen,
MemaHol, UOHAIMACMbIPRbIW KAMAAUIAMOp, Yeoaummep, OHOIpic
mexnonozusnapsl, Kasaxcman.
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COMPARATIVE ANALYSIS OF METHYL
TERT-BUTYL ETHER PRODUCTION TECHNOLOGIES

The modern development of the fuel industry requires constant
improvement in the quality of motor gasoline, especially under
increasingly stringent environmental regulations. One of the most
effective solutions is the use of oxygen-containing additives that increase
the octane rating of fuels and enhance their environmental performance.
Currently, the most widely used additive is methyl tert-butyl ether
(MTBE), a high-octane component that improves gasoline’s detonation
resistance and reduces carbon monoxide and hydrocarbon emissions.

MTBE production is a key process in the petrochemical industry,
based on the reaction between isobutylene and methanol in the presence
of acidic catalysts. Currently, three main industrial technologies are
employed: the classical fixed-bed catalyst process, reactive distillation,
and an alternative method based on tert-butanol dehydration. These
technologies differ in terms of feedstock requirements, equipment
complexity, process efficiency, and environmental impact.
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For Kazakhstan, which possesses abundant hydrocarbon resources SRSTI 31.21:31.23:34.45.15
and a developing petrochemical sector, selecting the most suitable
MTBE production technology is of particular relevance. Given limited https://doi.org/10.48081/PYUZ1750
modernization budgets and access to Cs-fractions at domestic refineries,
factors such as implementation simplicity, equipment availability, and *R. I. Jalmakhanbetova’, M. N. Babakhanova?
process reliability become critically important. G. K. Mukusheva?

This article presents a comparative analysis of the mentioned 121 N. Gumilyov Eurasian National University,
technologies and substantiates the classical technology as the most Republic of Kazakhstan, Astana;
appropriate option for industrial implementation in Kazakhstan. 3Karaganda Buketov University,

Keywords: methyl tert-butyl ether (MTBE), isobutylene, methanol, Republic of Kazakhstan, Karaganda.
ion-exchange catalyst, zeolites, production technologies, Kazakhstan. IORCID: https://orcid.org/0000-0001-9937-275X
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THE GENUS EPHEDRA: BIODIVERSITY,
PHYTOCHEMISTRY AND PHARMACOLOGICAL
POTENTIAL

This review article provides a comprehensive analysis of both domestic
and international scientific studies on the phytochemical composition and
biological activity of plants belonging to the Ephedra genus. Although
Ephedra species have long been used in traditional medicine, their
biologically active compounds and pharmacological effects have only
recently begun to be systematically studied from a scientific standpoint. The
article describes the major phytochemical constituents commonly found
in Ephedra species, including alkaloids, flavonoids, phenolic compounds,
and other secondary metabolites. A comparative analysis is conducted on
the antioxidant, anti-inflammatory, antimicrobial, immunomodulatory, and
other biological activities of these compounds. Additionally, the chemical
composition of various Ephedra species is examined, highlighting both
the similarities and differences among them. The authors emphasize
the therapeutic potential of Ephedra species and explore their possible
applications in the development of new pharmaceutical products. Overall,
the article aims to establish a scientific foundation for future applied and
clinical research based on the biologically active compounds of plants
from the Ephedraceae family.

Keywords: Ephedraceae, Ephedra species, biodiversity, chemical
composition, pharmacological properties.
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Introduction

The genus Ephedra, belonging to the family Ephedraceae, comprises
approximately 70 species distributed across various climatic zones, primarily in the
dry and semi-arid ecosystems of Asia, Europe, Africa, and America. Their natural
habitats include Western and Central Asia, southern and southeastern regions of
Europe, the Sahara-adjacent deserts of North Africa, and the arid landscapes of
the Americas. The average height of the Ephedra plant, which grows mainly as a
shrub, does not exceed 1.5 meters, although some species can reach even higher
under favorable conditions; the deep and widespread root system allows these
plants to survive in areas where water shortages are common [1].

In Kazakhstan, eight species of the Ephedra genus are found: E. equisetina
Bunge, E. intermedia Schrenk, E. regeliana Florin, E. fedtschenkoi Florin, /
E. lomatolepis Schrenk, E. monosperma C. A. Mey., E. distachya Linn., and
E. strobilacea Linn. These species are distinguished by their high adaptability to the
diverse environmental conditions across the country. The Kazakh representatives
of Ephedra predominantly grow in arid and semi-arid zones. In particular, species
such as E. lomatolepis, E. equisetina, E. intermedia, and E. major are commonly
found at the foothills of the Dzungarian Alatau, thriving in rocky and sandy
landscapes. The ecological adaptability of these species places them among the
resilient plants capable of surviving in dry climates [2].

Overall, plants of the Ephedra genus are characterized by their drought
resistance, morphological flexibility, and high ecological adaptability. Their
wide distribution across various climate zones underscores their environmental
resilience and biological significance. Within the flora of Kazakhstan, these plants
play a vital role in maintaining the stability of desert and semi-desert ecosystems,
particularly in preventing soil erosion and preserving biodiversity. Moreover, the
presence of biologically active compounds in Ephedra species highlights their
significant pharmacological potential. Therefore, comprehensive research on these
plants remains a relevant issue for the development of novel medicinal products
and for ensuring ecological sustainability in the future.

Materials and methods

This review is based on a comprehensive analysis of contemporary scientific
literature addressing the morphological, phytochemical, and pharmacological
characteristics of Ephedra species. The sources include peer-reviewed articles
published within the last decade, identified through reputable international and
national databases such as Scopus, Web of Science, and Google Scholar. The
selection prioritized high-quality studies that offer relevant insights into the genus
Ephedra. In processing the literature, both comparative and descriptive analytical
methods were employed to synthesize and interpret the collected information.
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Results and Discussion

Main Biologically Active Compounds in Ephedra Species.

Various primary and secondary metabolites have been identified in plants
of the genus Ephedra. Phytochemical compounds include alkaloids, flavonoids,
phenolic compounds, terpenoids, essential oils, tannins, carbohydrates, amino
acids, lipids, minerals, vitamins, steroids, lignans, coumarins, saponins, glycosides,
organic acids, pectins, phytoncides and proanthocyanidins [3]; [4]; [5]; [6]. The
table (Table 1) below lists some secondary metabolites.

Table 1 — Main Compounds Found in Ephedra Species

Metabolites Mamn compounds Chemical structure
1 2 3

Alkaloids (-)-Ephedrine e

(+)-Pseudoephedrine

(-)-(N)-Methylephedrine

(+)-(N)- -
Methylpseudoephedrine R
(-)-Norpseudoephedrine . X
(+)-Norpseudoephedrine . !
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e Caryophyllene /
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e M'.'l“-—- ) ~
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Eugenol o
Terpenoids a-Terpineol Ly /)\,‘
, |
[ - ‘L'\:L;"“‘\,
| | S,
f-Terpineol b ,:"I- ! Linalool ),/

Pinene
E'____ﬁ\/ The primary alkaloids of Ephedra plants are ephedrine-type compounds.
5 Among them, ephedrine and pseudoephedrine are the most widespread. In addition,
some Ephedra species contain macrocyclic spermine alkaloids and ephedradines.
Limonene = By synthesizing various alkaloids, Ephedra plants demonstrate a diverse chemical
J§ profile [7]; [8]; [9].

The flavonoids in Ephedra include compounds such as rutin, quercetin, and
isorhamnetin, which are of particular importance. These flavonoids are known
for their structural diversity and are commonly found in various plant species,
contributing to the overall chemical profile of Ephedra [10].

Certain Ephedra species are rich in terpenoids. For example, E. sinica,
E. equisetina, and E. distachya contain monoterpenes such as a-terpineol and
B-terpineol, which contribute to the plant’s overall chemical composition [11].

J}fa'
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A
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In species like E. sinica and E. equisetina, terpenoids are especially found in
essential oils. Additionally, E. distachya contains other terpenes such as pinene,
limonene, camphor, and thujone. The essential oil composition of E. sinica,
E. distachya, and E. alata has been studied. These oils mainly consist of
monoterpenes and sesquiterpenes. The main identified components include
limonene, terpineol, caryophyllene, eugenol, and linalool. Some studies
have also reported the presence of phenylpropanoids and volatile phenolic
compounds [12]; [13]. Thus, the chemical composition of Ephedra is characterized
by a variety of compounds. This structural diversity reflects the plant’s complex
biochemical profile.

The chemical composition of Ephedra species includes a wide range of
biologically active substances such as alkaloids, flavonoids, terpenoids, and
essential oil components. These compounds exhibit considerable structural
diversity, reflecting the plant’s complex phytochemical nature. The presence
of various compound classes indicates the biochemical richness of Ephedra
and provides a basis for further phytochemical investigations. This diversity in
chemical structure is an important feature that distinguishes Ephedra among
medicinal plants.

Ethnomedicinal and Pharmacological Significance.

Plants of the Ephedra genus have long been used in traditional medicine,
particularly in Central Asia, China, India, and the Middle East [14]; [15]. In Kazakh
folk medicine, certain species, known as gylsha, have traditionally been used to
treat respiratory conditions, reduce fever, and induce sweating. Additionally, they
have been employed for managing joint diseases, internal inflammatory processes,
and for strengthening a weakened body.

In Pakistan and the Middle East, Ephedra is used for managing asthma,
bronchitis, and cough. Species like E. gerardiana are used, the active compounds
of which have antimicrobial and antioxidant activity. In addition, this plant has
antitumor and antimalarial effects [16].

The pharmacological properties of the Ephedra plant (Fig. 1) have led to
its use in traditional medicine [17]; [18]. Therefore, further research on Ephedra
species and their chemical constituents — especially from a safety and toxicological
perspective — remains essential.
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EFFECT

Figure 1 — Pharmacological properties of Ephedra plants

Ephedra species are rich in naturally occurring bioactive compounds, with
ephedrine-type alkaloids, flavonoids, essential oils, and endophytic metabolites
being particularly significant. Among these, flavonoids play a key role due to
their antioxidant, anti-inflammatory, and immune-enhancing properties, making
Ephedra a subject of growing scientific interest. In-depth investigation of these
constituents may provide a foundation for developing new pharmaceutical and
cosmetic products.

The primary alkaloids of Ephedra, such as ephedrine and pseudoephedrine,
stimulate B-adrenergic receptors, producing bronchodilator, central nervous system
stimulant, and vasoconstrictor effects [19]. These actions help widen airways,
increase heart rate, and reduce nasal mucosal swelling, making these compounds
effective for respiratory disorders.

Essential oils of Ephedra, primarily composed of terpenes and their
derivatives, exhibit antioxidant property [20]. These oils are effective against skin
infections and wounds and are also used in cosmetics as natural antibacterial agents.

Overall, the diverse bioactive compounds in Ephedra underline its importance
in pharmaceutical, cosmetic, and medical applications. Continued research on these
constituents may lead to the development of new, natural-based therapeutic agents.
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Conclusions

Plants of the Ephedra genus grow in arid and semi-arid climatic regions and
have become widespread due to their ecological and physiological adaptability. In
Kazakhstan’s desert and semi-desert areas, these plants are a vital component of
the native flora. Ephedra species, in particular, have long been used in traditional
medicine for their therapeutic properties. The main biologically active compounds
in these plants — such as ephedrine, pseudoephedrine, flavonoids, and essential
oils — demonstrate significant medicinal effects.

In conclusion, Ephedra species stand out for their ecological adaptability
and significant pharmacological and medicinal potential. In-depth study of the
bioactive compounds they contain will pave the way for the development of new
medicinal and cosmetic products, further expanding the therapeutic potential of
these plants. Future scientific studies and innovations will allow the full realization
of the medicinal and biological potential of the Ephedra genus.
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EPHEDRA TYbICBI: BUOIPTYPJILJIIK, PUTOXUMMUSA
KIOHE ®APMAKOJIOTUAJBIK IOTEHIINAJI

byn wony maxganacer Ephedra mygvimoacuvina dcamamoiH
6CIMOIKMePOiy PUMOXUMUATBIK KYPAMbL MEH OUOIOUANLIK OellceHOINiciHe
Kamuicmuvl OMAHObIK HCIHE uiemeioiK eblablmu 3epmmeyiepoi KeuleHoi
mypoe mandatiovl. Ephedra ecimoikmepi xanvlx MeOuyuHacviHOa esxicenoeH
KOJIOQHBLIbIN Kelle HCAMKAHBIHA KAPAMACMAH, 01APObIH KYPAMBIHOASL
ouonocusnblK bencendi Kocolivlcmap mMeH Qapmaxkoniocusivlk acepiepi
SBLIBIMU MYPLIOAH MeK COHEbL HCHLIOAPbl eaHA JiCylieni 3epmmene
bacmaowl. Makanaoa Ephedra mypaepinoe sxcui ke3decemin Hezizei
dumoxumuanslK 3ammap — aiKaIouomap, ¢ragonouomap, GeHoIoblK
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Kocwliblcmap dicaone 6acka 0a exinwii pemmix memadoaummep JHCam-
Jrcakmel cunammanaowvl. byn Koceinvicmapowvly aHMuoKCuOaAnmmablK,
Kabwviny2a Kapcol, AHmMuMUKpoOmulK, UMMYHOMOOVIAYUSILLIK JCIHE
632e O0e OUoN02UANbIK OelceHOIliKmepine canblcmulpMalsl maiddy
arcypeizineen. Convimen kamap, apmypai Ephedra mypaepiniy xumusnoix
KYPAMbIHA MANOAY ACACANBIN, ONapObIH APACLIHOARbL YKCACMbIKIMAD MEH
epexwenikmep kepcemineen. Maxana asmopnapel 6yn ecimoikmepOin
mabuzu mepanuanvlk Kacuemmepin aman Kepcemin, onapowvl Jcana
dapmayeemuranvlk 6HiMOepOi dcacay yuliH 6orauiakma Koai0aHy
MYMKIHOIKmepin Kapacmuipaovl. Kainwvl aneanoa, maxana Ephedraceae
MYKbIMOACHIHA HCAMAMBIH OCIMOIKMePOiy OU0N02UANbIK OenceHOl
sammapvina nezizoenzen Koa0anoaibl Jcane KIUHUKALbIK 3epmmeyiep
Yiin eblavimu 6aza Kypyowl Makcam emeoi.

Kinmmi cesoep: Ephedraceae, Ephedra mypaepi, buoapmypninix,
XUMUANBIK KYPAMbL, apMaKoIoUsIbIK Kacuemmepi.
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PO EPHEDRA: BUOPA3ZHOOBPA3HUE, PUTOXUMHUA
U ®PAPMAKOJOTAYECKUAN MOTEHITAAJ

Hannaa o63opnas cmamuvs npedcmagisiem cob6ou 6CecmopoHHUL
AHAIU3 OMeYeCmEeHHbIX U 3aPYOeAHCHBIX HAYUHBIX UCCIeO08AHUIL
NOCBAUWEHHBIX DUMOXUMUYECKOMY COCMABY U OUONO2UYECKO
akmusnocmu pacmenutl pooa Ephedra. Hecmompsa na mo, umo
pacmenus Ephedra usoasna npumensiromces 6 HApOOHOU MeOuyuHe, ux
Ouo0cUYeCKU AKMUBHBLE COCOUHEHU U (hapmaKoiocuyecKue 3¢ghexmol
HAYanu CUCMeMAamuiecku u3yiamocs ¢ HAyYHoU MOUKY 3PEHUs TUllb 8
nociedHue 200vl. B cmamve noopobHO paccmampusaromcs 0CHOBHblE
Gumoxumuueckue gewecmed, xapakxmepHle 0Jisl PA3IUYHBIX 6UA08
Ephedra, exnouasn anxanouodsl, grasonouosl, geronvhvie coeounerus
u Opyeue emopuunvie memabonumol. [[po6edén cpasHumenbHblil AHAIU3
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AHMUOKCUOAHMHOU, NPOMUBOBOCNAIUMENbHOU, AHMUMUKPOOHOI, SRSTI 61.61.09

UMMYHOMOOYAUpylowe u 0pyeoll OUoL02U4ecKol aKmueHoCcmu

amux coedunenuii. Takdxce paccmampugaemcs XUMU4ecKull cocmas https://doi.org/10.4808 1/HGSP1552

pasznuuneix eudos Ephedra, noouéprusaromes ux obwue yepmul u

VHUKATbHbLE 0COOEHHOCmU. ABMOPbL CMAMbU AKYESHMUPYION GHUMAHUE *. Leonteva’, A. Bakibaev?

Ha npupooHoM mepanesmuyeckom nomenyuaie pacmenuti Ephedra u '«Kompaniya Neftekhim LTD» LLP,
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XuMUYeckuil cocmas, hapmakoio2ueckue ceoticmeaa.
COMPLEX MODIFICATION OF POLYPROPYLENE YARN
WITH ELASTOMERS AND CALCIUM CARBONATE

This article presents the results of a study aimed at enhancing the
overall performance characteristics of polypropylene (PP) yarns through
a method of complex modification, with the goal of significantly improving
their key functional properties. Thermoplastic elastomers (TPEs) and a
mineral filler — calcium carbonate (CaCOs) — were used as modifying
agents. The main objective of the work is to improve critically important
mechanical properties such as impact strength and elongation at break,
as well as to increase the thermal stability of the material, while a key
requirement is maintaining control over and optimizing the cost of the
final composite.

In the experimental part of the study, various PP composite
Jormulations with varying contents of TPE and CaCOs were developed
and prepared by extrusion. The resulting samples were subjected to
comprehensive testing of their physical and mechanical properties in
accordance with international standards.

The test results clearly demonstrate that the introduction of
thermoplastic elastomers into polypropylene compositions leads to a
significant increase in their plasticity and impact strength. The simultaneous
addition of calcium carbonate effectively contributes to an increase in the
stiffness (modulus of elasticity) of the composite and a noticeable reduction
in shrinkage. Particular attention in the study is given to analyzing the
synergistic effect that arises from the combined use of elastomers and
mineral filler.
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Introduction

Polypropylene (PP) is widely used in the production of technical yarns and
textile materials due to its properties such as low density, thermal resistance,
chemical inertness, and ease of processing [ 1]. However, its brittleness and limited
impact strength restrict its application under high loads and low temperatures [2].

Modern methods of PP modification include the use of thermoplastic
elastomers (TPEs), such as ethylene-propylene copolymers (EPR, EPDM), as
well as styrene block copolymers like SEBS. These materials improve flexibility
and impact strength but increase the product cost [3]; [4]; [5].

Another approach involves the addition of mineral fillers, such as calcium
carbonate (CaCOs), which reduces cost and increases stiffness, but may decrease
impact strength and elongation at break [3]; [6]; [7].

The aim of this study is to assess the synergistic effect of the combined use
of elastomers and calcium carbonate to improve the mechanical properties and
reduce the production cost of polypropylene yarns [8].

Materials and Methods

The base polymer used was a homopolymer polypropylene grade RPN 030
produced by «Kompaniya Neftekhim LTD» LLP, Republic of Kazakhstan, with
a melt flow index (MFI) of 12 g/10 min at 230 °C and a 2.16 kg load, melting
point around 165 °C, and density of 0.905 g/cm?.

As a modifier, the thermoplastic elastomer Engage™ 8180 by Dow was
used. It is an ethylene-propylene rubber containing 10 % ethylene and has an
MFTI of 5 g/10 min [9]. The mineral filler used was precipitated calcium carbonate
Kapol CaCOs-25, modified with stearic acid and with a median particle size
of 2-3 um [10].

Compositions with various component contents were obtained via two-
stage extrusion: in the first stage, compounding was carried out on a twin-screw
extruder with L/D = 40 and a temperature profile of 190-230 °C. In the second
stage, a single-screw extruder was used to form a tape yarn 3 mm wide, with a
linear density of 850 denier.

Sample testing was conducted as follows: tensile strength and elongation at
break were measured on a Zwick/Roell BasicLine Z005 universal tensile machine
at a stretching speed of 250 mm/min in accordance with ISO 2062-2014. Shrinkage
was measured in a Testrite LTD MK 3 heat shrinkage oven with automatic
deformation measurement at 130 °C for 2 minutes.
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Results and Discussion

Table 1 presents the main mechanical properties and shrinkage of the
polypropylene tape yarns with various contents of Engage™ 8180 elastomer and
Kapol CaCOs-25 calcium carbonate.

Table 1 — Effect of composition on properties of PP compositions

Ne | Composition | Breaking Strength, | Elongation, | Impact Shrinkage,
(wt. %) load, MPa g/den % strength, %
kJ/m?

PP 100 360 4,66 15 4,8 2,1

2 |PP90+ EPR 320 4,14 45 9,0 1,7
10

3 |PP80+EPR 300 3,88 40 9,5 1,5
10 + CaCOs
10

4 |PP70+ EPR 280 3,62 35 10,0 1,3
10 + CaCOs
20

5 |PP70+ 260 3,36 12 5,2 1,8
CaCO0s 30

Pure homopolymer polypropylene (PP 100 %) shows the highest tensile
strength — 360 MPa, but has relatively low elongation (15 %) and impact strength
(4.8 kJ/m?), which is typical for PP with its rigid and brittle structure.

The addition of 10 % EPR thermoplastic elastomer decreases tensile strength
by approximately 11 % (to 320 MPa), but significantly increases elongation nearly
threefold (to 45 %) and nearly doubles the impact strength (to 9.0 kJ/m?). This
indicates a substantial improvement in plasticity and impact resistance due to the
elastomer acting as a shock-absorbing phase.

With the addition of 10% CaCOs to the composition containing 10 %
elastomer (PP 80 + EPR 10 + CaCOs 10 %), there is a slight decrease in strength
(to 300 MPa) and elongation (to 40 %), but the impact strength increases
to 9.5 kJ/m?. This is attributed to improved load distribution via the rigid filler
and the effect of the surface-modified CaCOs particles.

Further increasing CaCOs content to 20 % with a constant 10 % elastomer
(PP 70 + EPR 10 + CaCOs 20 %) reduces strength to 280 MPa and elongation to
35 %. However, the impact strength reaches a maximum of 10.0 kJ/m?, indicating
a synergistic effect of combining the elastomer and filler in enhancing impact
resistance. This may result from restricted polymer chain mobility due to the filler
and improved heterogeneous structure of the composition.
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The formulation with 30 % CaCOs and no elastomer (PP 70 + CaCOs 30 %)
shows the greatest reduction in strength (260 MPa) and low elongation (12 %),
similar to pure PP. The impact strength increases only to 5.2 kJ/m?, indicating a
more brittle structure at high filler content without a flexible phase.

The effect of calcium carbonate and elastomer content on tensile strength,
impact strength, and shrinkage of polypropylene yarns is shown in Figure 1.

sldda

PP 100% PP 90%+EPR 10% PP 80%+EPR PP 70%=EPR PP 70%+CaC03 30%
10%+CaC03 10% 10%+CaC03 20%

i Strength, g/den | 'mpact strength, kifm* g Shrinkage, %
Figure 1 — Effect of composition on the properties of PP yarns

Shrinkage decreased with increasing elastomer and CaCOs content. Pure PP
had a shrinkage of 2.1 %, while compositions with 10 % elastomer and 10-20 %
CaCOs showed shrinkage in the range of 1.3—1.7 %. The reduction in shrinkage
is associated with restricted compression and relaxation of polymer molecules
due to the presence of the elastomer and rigid filler, as well as more efficient load
distribution within the material. This effect contributes to improved dimensional
stability of the tape yarn during heat treatment and use.

The study demonstrated that the combined use of thermoplastic elastomer
Engage™ 8180 and Kapol calcium carbonate in the production of polypropylene
yarns significantly affects the key performance characteristics of the material.

The addition of 10 % EPR elastomer substantially improved yarn plasticity
and impact resistance — elongation at break increased more than threefold, and
impact strength nearly doubled, indicating improved resistance to dynamic and
impact loads. Despite some reduction in tensile strength, the values remained high
enough for most technical applications. The addition of 10-20 % CaCOs further
enhanced impact performance.
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A reduction in shrinkage to values below 1.5-1.7 % when combining
elastomer and filler indicates increased thermal stability and reduced internal
stresses in the material, improving the quality and reliability of the final yarns.
These indicators are critical for applications requiring high dimensional accuracy
and resistance to deformation during heating.

Conclusions

The results indicate that combining elastomers and mineral fillers is an
effective approach to improving the performance properties of polypropylene. This
opens up possibilities for the development of new compositions with enhanced
characteristics tailored to the needs of modern markets and industries such as
packaging, textile production, and technical fibers.

Further research is advisable to study the effects of other types of elastomers
and filler modifications, as well as the long-term stability and wear resistance of
the resulting compositions under real operating conditions.
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MOJUNPONMUIEH XKIBIH 3JIACTOMEP MEH KAJIbIIUI
KAPBOHATBIMEH KEIHEH/JI TYPJIEHAIPY

Byn maxanaoa nonunponunen (I1I1) scinmepiniy neeizei natioarany
CUNAMMAMANapbii AUmMmapivlKmail JHcaKcapmyea Oa2blmmangan KeueHoi
Moougpurayusnay a0ici apKlLibl 0AAPObIH HCYMbIC CUNAMMAMALADbL
KewleHiH apmmulpy2a apHalaH 3epmmey Homuoiceaepi Keamipii2eH.
Moougurxayuanaywel acenmmep peminoe mepmoOniacmuKkaiblk
anacmomepiep (TI13) scone murepanovl monmvipebiil — Kaibyutl KapOOHambl
(CaCO:s) konoanvinovl. JKymeicmoly Heeizei MaKkcamol — COKKbi2d MO3IMOLIIK
new y3iny Kezinoeei y3apy CUsKmvl MAKbI30bl MEXAHUKATLIK Kacuemmepoi
JAcaKcapmy JHcoHe Mamepuanobly MEPMUsLIbIK MYPAKMbLIbIELIH APMMbIPY,
COMbIMEH KAmMap COHebl KOMNOZUYUAHBIY O3IHOIK KYHbIH 0AKbIIAy MeH
oymainanovipy nezizei uapm peminoe Kapacmulpblidobi.

3epmmeydin sxcnepumenmmix 6eniminde apmypai monuepoei TI1D
men CaCOs kocwinzan ITT-komnosuyusiiap 23ipienin, 5kCmpy3ust 20iCIMeH
0atblHOANObl. ANbiHeaH YA2iNepoiy (U3UKA-MEeXAHUKANbIK Kacuemmepi
XanelKapanielk CMaHoapmmapad CauKkec HCaAH-JHCAKMbl CLIHAKMAPOaH
OMKI3LN0L.

Cuinax nomuoicerepi mepmMoniacmuKkaibly saacmomepiepoi
noaunponunern KYpamvlHa eH2Ii3y OHblH UII2IWmicl MeH COKKbl2d
me3iMOLniciH eayip apmmulpamuitbiH Hakmul kepcemmi. COHbIMEH Kamap
Kanbyuil KapOOHAMbIH KOCY KOMAOZUYUSAHbIH KATNMbLIbIZbIH (CepRiMOiNiK
MOOYIIIH) apmmulpyea JicoHe we2yoi aumapiblKmai a3aumyea muimoi
acep ememini anvikmanovl. Kymvicma snacmomepiep MeH MUHepaiobl
monmuipuiumyl 0ip Meseinoe KONOaHy HImudiceciHoe nauoa OonamviH
CUHEP2EMUKANbIK dcepae epeKule Ha3ap ayoapbuliobl.

Kinmmi co30ep: nonunponuneH, mepmoniacmukaisbik sracmomepiep,
Kanbyull KapooHamel, MeXaHUKaiblK Kacuemmep, MOOUPUKAYU,
KOMNo3uyusiap.
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KOMILJIEKCHASI MOJU®UKALIUS TOJUITPOIIUJIIEHOBOM
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HUTHU 3JTACTOMEPAMHU U KAPBOHATOM KAJIbIIUA

Hannas cmamuvs npedcmasnsiem pe3yibmamsl UCCAe008AHUS,
HANPABIECHHO20 HA NOBbIULEHUE KOMNIEKCAd SKCNAYAMAYUOHHBLX
xapaxmepucmux nonunponuierosgwlx (I111) numet memooom KOMNIEKCHOU
MOOUDuUKAYUU € YeNblo CYUWEeCMBEHHO20 VIVYULCHUS UX KII0YeGblX
IKCHIYAMAYUOHHBIX Xapakmepucmuk. B kxauecmee mooudpuyupyowux
A2eHmo8 UCNONb308AHbL mepmoniacmuinvle 3nacmomepst (TI13) u
MuHepanvrbill HanoaHumens — kapoonam xanvyus (CaCOs). OcrosHast
yenv pabomol — yryuuleHue KpUMmu4ecKU aiCHbIX MEXAHUYECKUX C8OLCMS,
MAaKux Kax yOapHas 6s3KOCMb U YOJIUHeHUe npu paspvlee, a maxdice
noBblULEeHUEe MEPMOCMADULLHOCIU MAMEPUANd, NPU SMOM KIOUeEbiM
VCI0BUEM SABAAEMC KOHMPOIb U ONMUMUZAYUSL ceDeCmoumMocmu
KOHEYHO20 KOMNO3UMA.

B skcnepumenmanvroti vacmu ucciedosanus ovliu pazpabomansi
U npuUcOMoBIeHbl MEMoOOM IKCMPY3UU paziuunvie cocmagvl I111-
KOMNOo3umog ¢ sapvupyemovim cooepoicanuem TID u CaCOs. [lonyuennvie
00pasyvl N00GePeIUCL GCECMOPOHHUM UCHBIMAHUAM UX QUUKO-
MeXAHUYeCKUX C80UCME 8 COOMBEMCMBUU C MeANCOYHAPOOHBIMU
cmaunoapmamu.

Pesynvmamer nposedeHHbIX ucnblmanuil 4emKo 0eMOHCIMpPUpYIom,
umo 6sedeHue MepMONIACMUYHBIX JTIACTOMEPOE 8 COCMAE NOAUNPONULEHA
NPUBOOUM K 3HAYUMEILHOMY NOBLIULEHUIO €20 NAACMUYHOCMU U
yoapHoi npounocmu. OOHo8pemerHoe 0obasieHue KapboHama Kaibyust
spdexmusno cnocobcmayem yGeaUUeHUIO HCECMKOCMU (MOOYs
YAPY20CmU) KOMRO3UMA U 3AMEMHOMY CHUNCEHUIO BEIUYUHbL YCAOKU.
Ocoboe enumanue 6 pabome yoeieHo AHAIU3Y CUHEPLEMUYECKO20
apghexma, 6oznuKarouje2o npu cOBMECMHOM UCTIONb308AHUU INACHIOMEPOS
U MUHEPATIbLHO20 HANOTHUMEIIL.

Kniouegvie cnosa: nonunponuien, mepmoniacmuiHvle d1acmomepul,
KapOoHam Kaibyus, MexaHuieckue ceotcmed, MOOUDUKAYUs, KOMROIUNb.
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M¥HAM 6HAEY KOCIMOPbIHAAPbIHLAFbI
ATMOCO®EPAJIbIK LWbIFAPbIHABITAPAbI
BAKbIJIAY MEH A3AUTYAbIH 3AMAHAYW SLICTEPI

Maxanaoa mynati eyoey ouepkacibinOe2i ammoc@epanvix ayaza
MAaApanamuvlH 3UsAHObL UbIEAPLIHOLIIAPObL DAKBLIAY JHCIHE 0N1apObl A3aimy
OOUbIHWA KOTOAHBLIAMbBIH 3AMAHAYYU MEXHOIOSUANBIK Weimoep MeH
a0icmepae JHCaH-AHCaKMbl WOLY JACACANAH. Aman aumyanoa, 1acmayuibl
3ammapOovly KOHYEHMPAYUACIH HAKMbl aPi Y30iKCi3 mipKeyee MyMKIHOIK
bepemin asmomMammanObIPbLILAH WbI2APLIHOBLIAPOLL OAKLLIAY JHCYllenepi
(CEMS), ammocghepanvix ayanviy sHcatl-Kyiin 6a2a1ayoa Koi0aHbLIANbIH
KAWbIKMbIKMAaH 30HOMay a0icmepi, COHOAU-AK 3ePMXAHANbIK MAI0AY1ap
CUSIKIMBL MEXHOJI02UANAp e2diceti-mezdicelni Kapacmuipuiazan. Byoan
bonek, ammocghepaza mapaiamuvli 3UAHObI 3aMMAPObIH MOIULePIiH
asamyaa 6a2blmmangan a0icmepae Hazap ayoapuliean: Oy KaioblKmapbit
ycmay okcyienepi, Kamarumukaislk 6etmapanmanoblipy Kypbliebliapbl,
abCcopoOYUATBIK HCIHE A0COPOYUATBIK MA3APMY KOHObIPLLIAPYL, COHOAl-AK
MYUbIK OHOIPICMIK YUKIO0epOi eHeizy maxcipubeci.

Maxanaoa ap mexnonocusinvly muiMoiniei, Koi0AHY asCHl,
UHBECMUYUANLIK JICIHE ONEPAYUANBIK UWbIbIHOAPbL, COHbIMEH Kamap
XAnelKapanelk JdcoHe YAMmmblK IKOAOSUANLIK MAIANMaped caukecmix
Oeneelli MYpeblCblHAN APMBIKUbLILIKMAPSL MEH WeKmeyiepi capaianbin,
manoanean. Op mypiui 20icmepoiy CanblCMbIPMAIbL MALOAYbL HCYPII3INin,
MYHaUl oHOey 3ayblmmapblHOagbl IKON0UANBIK CAACAMMbL JHceminoipyze
JHcoHe OHOIpICMIK npoyecmepoi IKOIOSUATBIK MYPRbIOAH OHMAUIAHObIPY2A
basvimmangan ey nepcneKmuemi 6a2elmmap AHbIKMaleaH.

3epmmey nomudicenepi onepKacinmik IKON02UA, KOPUIARAH OPIMAlbL
KOp2ay JiCoHe MYHAll OHOey CalacbiHOAbl UHICEHEPTIK uwewimMoepmen
AUHATLICAMBIH MAMAHOAP, 3ayblm OACUbLIAPLL, COHOAU-AK 2bLIbIMU
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KayblmMoacmulk, Yulii KyHObl aknapam kesi oona anraowvl. Convimen Oipee,
MaxKaiaoa xanelKapaielx maoicipubenepmen xamap, Kazaxcmanoazol
KOJOAHbICMAZbL IKOJIO2UANLIK pemmeyuli HopmMaiap 0a eckepiiin,
CAnNbICMbIPMALLL MYPOE MATKbLIAHEAH.

Kinmmi ce3oep: wivlzapuinovLiapobl bakwliay, ammoc@epanviy ayaHsl
MOHUMOPpUHESMEY, IKOJLOLUANLIK MEXHOIO0SUANAD, NACMAHYObl A3aUMY
a0icmepi, OHEPKICINMIK WbIEAPLIHObLIAD, AYAHbL KOPEay, OHOIpiCmiK
9IKONOUSL.

Kipicne

KemipcyTekTi »aHFBII OTHIHIAD apachlHIa MYHAH KOIITeTeH KOCIIOpEIHIAp
YIWiH eH KYHAb O0oxbim TaObLTanbl, ce06ebi o1 malblH OHIMICPAIH KEH
ACCOPTUMEHTIH OHIIpYTe MYMKIHAIK Oepei, OyIT OHBI )kahaHIBIK YKOHOMUKAJIBIK
JKYHEHIH IaMybl VIIiH HEri3Ti TaOWFu pecypcka alHaimgeIpanbl. MyHai
OHEpKaCiOiHIH aTMoc(epaHbl TaCTaYBIHBIH €H alKbIH KeAepTijiepi OHBIH KaiTa
OHJICY CEKTOPBIHBIH aifHaJIachIH/IA MIOFBIpIaHFaH. MyHa bl OHJICY MPOIECiHIH
op TYPIIi Ke3eHACPiH/Ie SPTYPIIi TaCTAyIIBI 3aTTap IMIBIFapbIIams [1].

KocinmopsiHaapabH KOMIILTITT ©31epiHiH MIBFApbIHIBUIAP OOMBIHINA IEKTI
MeJTIIepIIEPiH OTKECH pyKcaT Oepy Ke3eHIMEH CalbICThIpFaHa apTThIpAbL. Keitoip
Kayajap/ila MOHUTOPUHT CTAHIIMUTAPBIHBIH KETICTICYIIUTITT OaiKamamel, Oy
KazakcTaHHBIH OHEPKICINTIK KalalaphlHIa aya camachlH OakpUIay JKETiCiHIH
KCHICTIKTIK KaMTYBIH JKaKCapTy KaKETTUIITIH KepceTedi. ¥JITTHIK aya camachl
CTaHAAPTTAaphl MCH ayaJaFbl JIACTAYIIBI 3aTTAPBIH aHBIKTaAMAllapBIH COHFBI
FBUTBIME OLTIM HETi31HIe KaHaPTy KaxeT [2].

MyHali eHzey camackl aTMOC(hEpaHbl JIaCTAUTHIH HETi3Ti Ke3AepmdiH Oipi
Oomeinr TaOBLTANEl. By MIBIFapEIHIBLUIApFA KOMIPCYTEKTEP, a30T OKCHUATEPI,
KYKIpPT KOCBIHIBUIAPHI JKOHE 0acKa 3HWSHIBI 3aTTap >KaTaabl. ATMochepaibik
IIBIFAPBIHABUIAPIB] THIMII OaKblIay MEH a3alTy — SKOJIOTHSIIBIK HOpMallap Ibl
cakTay JKOHE KOpIIaraH opTara Tepic dcep/i TOMCHICTY YIIiH MaHbI3bl. COHFBI
JKBUIIAPBI OYIJT OaFbITTa OPTYPIIi TEXHOJOTHUIIAD 931pJICHII, KoIIaHbuTyaa. by
MaKaJ1a/1a OChI SiCTepre )KYHei 9feOH MOy sKacaIbIll, OJIapAbIH CaTBICTHIPMAITBI
CHUITATTaMAaChl YCHIHBLIAIBI.

Marepuasnaap MeH dicrepi

CEMS xyifenepi — OYJI MIBIFapbIHIBLIAPAAFHl JTACTAYIIBI 3aTTaPIBIH
KOHIICHTPAITISICHIH Y31TiCCi3 OIIIIIeyTre apHaaFal KYpbeutFbuIap. Onap nepeKTepIain
JKOFapBI JIQJIITiH KAMTaMachl3 eTe Il )KOHE XallbIKapalbIK CTaHAapTTapFa ColKec
Keneni. Anaiina, MyHIai xKyHenepii OpHATy MCH TEXHUKABIK KBI3MET KOPCETy
afTapIBIKTall IIBIFBIHIAP/IBI TATAIl €T/, OYIT OJapIbIH KeiOip KocimopsIHAapaa
KOJITAaHBUTYBIH IICKTESH/TI.
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Y CHIHBUTFAH JKYH€E KbI3ABIPBUTFaH TPOO00TOOP 30HABIHAH OJIIICY YAIIBIFBIHA
JKETKI31JICTiH BICTHIK JKOHE BUTFAJI/IBI ra3 CHIHAMACHIMEH KYMBIC icTeiii. COHBIMEH
KaTap, O0ackapyra, JKYMbIC pEeKUMICPiH OanmTayra, ecenTep KypacThIpyFa,
JIepeKTepal JKeTKi3y MeH Builyanm3anusiayra apHanran CEMS-2000 mem
aTaNaThIH apHABI OaFJapIaMaiblk KAaMTaMachl3 €Ty Oap eKeHi aTarl oTuireH [3].

JKyiie 3 (yHKIIMOHAIIBIFBIHBIH apKachlHAA OacTankbl AepeKkTep Oa3achlH
KYPYZbl, OJap/IbIH CTATHCTUKAIIBIK OHIEITY1H, IIBIFAPbIHIBIIAD KyaThIH €CENTEY/Il,
COH/Iali-aK aJIbIHFaH aKNapaTThl BU3yalH3alusuayabl XKy3ere acelpaist [3].

Conpaii-ak aTMoc(epalblK ayara OIBIFAPBIIATHIH HIBIFAPBIHIBIIAPIBI
0aKpUTayIBIH KAIIBIKTaH OaKpUIay 9IicTepi e Oap.

I'a3 TangarplmnTapMeH >ka0AbIKTaFaH APOHAAP KAHFBIII CYHBIKTRIKTap (JKC)
MeH Taburu ra3nsiH (T17) aFymapbIH aHBIKTaY, COHIA-aK KOIDKETIMCI3 aiiMaKTap/Ibl
(bakenpaix KOHABIPFEIIAP, KYOBIpiap) Oakpliay YIIiH MaiiganaHBIIagbl.
Keimykamepanap MeH MHQpPaKbI3bLT Kamepanap (mbicansl, FLIR) ymma
opraaukanslk KocsutbicTap (VOC), meran (CHa) xoHe cyrek (H:) arymapbia
AHBIKTAK ajaupl [4].

CIyTHUKTIK MOHUTOPHHT TIH JIAJapiap ipi KeH OpBIHAApPBIHIAFEl JKOHE
(axenaik xKyiHenepeH O0JaThIH MIBIFAPBIHIBUIAPIBI OaKbUIAYAA KOJIAHbLIa IbI.

AyaHbIH carachlH OaKkplUIayFa apHaJIFaH 1a00paTOPHAIBIK 9/IiCTepre ayaaaH
ChIHaMa ajIy JKOHE OHBI TaJ/ay >KaTajsl. Byi1 oficTep SKONOTHSIIBIK 3epTTEyIIep
Ke3iH/e, )KaOIBIKTHI iCKe KOCY HeMece TOKTaTy COTTEpiHe, COHIai-aK amaTThIK
JKarmaimap TysiHAarasna xxypriziteni. BTEX (6en3om, Tomyor xoHe T.0.) xKoHe
KOMIpCyTeKTep/IiH KOHIIEHTPAIUACHIH OaKbUIay YIIiH KeHIHeH KOJIaHBIIa Ib.

3aybITTad aTMOc(epara JJacTayIIbl 3aTTap IbIH IIBFAPbUTYbIHA OAIaHBICTHI
LIBIFAPBIHBUIAP JEHI'CHIH JKOHE OHBIH CaJJIapbIH JKEJel 3epTTeyre apHajFaH
BIKTHMAJ Kypal — 0yi1 amuccus kodpdunuerTi (IK) germ aTamaTeiH KOPCETKIII.
JKanmer anrannma, sMuccust KodpGuIueHTi — O0y1 atMmocepara MIBFapbUIATHH
JIaCTayIIBI 3aTTHIH MOJIIIEPiH OenTii Oip OHAIPICTIK SpeKeTIIeH OalTaHbBICTRIPATHIH
OKITIK MoH [5].

[eHBIHAA 1@, JKANNBUIAHFAH dMHUCCHS KO3()(PHUIMEHT] TEXHOIOTHSIIBIK
KOHJIBIPFBIIAP Typalbl erkKel-Ter>keiai akmapaTchl3-aK 3ayBITTHIH
IIBIFAPBIHIBUIAPEIH aJIIBIH aja OaFrarayra MYMKiHIIK Oepemi. J{om ocer ceberrTi,
OYKiJI 3ayBITTHIH aTMOC(epara THTi3eTiH 9CepiH HAKTHI JaJIaBIK SKCIIEPUMEHTTIK
OJIIIIEeMIePCi3, TEK IMUCCHS KO PHUIIHUCHTIH KIHE OHIPICTIK KyaTThI OLTy apKbLUTBI
Oaranmayra 6omassr [5].

HAP (xayinTi TacTayIsl 3aTTap) YIIiH SMUCCHS KO PUIIMEHTIH aHBIKTAY
pacimi AKII Kopmaran opTaHsl KOpFay areHTTITiHIH AepekTep Oa3achlHIa
KUHAKTAJIFaH MYHail ©HJEY 3aybITTapbIHBIH JKaJIbl MIBIFAPBIHABIIAPBIH
CaITBICTBIPY apKBLIBI XKY3€eTre achIpbUIIs [6]; [7].
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HoaTmxenep koHe TATKBLIAY
AranFaH oiCTepIiH MYHal OHIIpY OHAIpiCTepiH/Ie HAKTHI Kall HhICaHIap/ia
JKOHE KaH/Iall ra31ap bl aHBIKTAayFa apHAFaHbIH cunaTTaiiTeiH Kecte 1 Oepinrex.

1-kecte — MyHali-ra3 canacblHia aTMOC(epalbIK IBIFAPBIHABLIAP/IBI OaKbLIAY
OMiCTEePiHIH HAKTHI KOJITAaHBLTYBI

KongansliaTeiH
HBICAHIAP

Konnany epekiienikrepi
JKQHE MbIcaIaap

TyTin Myprkanapsl, SO2, NOy, CO, CO.,
(hakenbik KOHABIPFRLIAP, | H2S xoHe Oacka raznap

Bakpinay amici

CEMS (y3mikci3
aBTOMATThI OaKbLIay

Kylienepi) TEXHOJIOTHSUIBIK TICIITeP | KOHIEHTPALMSUIAPbIH HAKTHI
YaKBIT PeXXUMIHIE TipKei i
CraunoHapIIbIK Komnpeccopibik HKeprinikti 6akpuiay, CHa,
JKOHE TIOPTATHUBTI ra3 KOHBIPFBLIAP, VOC, H:S, CO nenreiinepin
aHanM3aTopIap pe3epByapiap, OHIIPICTIK | oIy
nexTap
Hponpap (ra3 KyOsIp xyiienepi, JKanFbIi CYHBIKTBIKTAp

aHaM3aTopJIapMEH
JKaOIBIKTAIIFaH )

MeH TaOWFU Ta3JIbIH aFyblH
aHBIKTAY; BU3YaJJbl OaKbLIay

pe3epByap mapkrepi,
KHUBIH KOJDKETIMIL
aifmakrap

WHdpakpI3bLT xKaHE Pe3sepByapunap, sxorapsl
JKBUTyKamepaap (MBICAJIbL, | KBICBIMJIBI JKeIIiiep, 3aTTapbIHBIH KO3re
FLIR) KOMIIPECCOPJIBIK KOpIHOEHTIH aryIapblH
CTaHIUsUIAp Tipkey

VOC, CHa xone Ha

AVIMaKTBIK METaH
[IBIFAPBIHBUIAPBIH Oaraay
KOHE OaKpLIay

CryTHUKTIK MOHMTOPUHT | Ipi MyHali-ra3 keH
JKOHE JIuapiIap OpBIHJAPBI, (haKeIbIiK
HIBIFAPBIHbLIAD

3epTxaHanbIK OaKbpUIAY CaHUTapIbIK-KOpFay BTEX (6en3om, Toyoun,
(mpoboot6op KoHe aifiMaKTapel, aBapusIap, | ATHIOSH30I, KCHIION),
Tanaay) JKOHJIEY KYMBICTAPbI keMipcytekrep, PM10,
PM2.5 xoHUEHTpauusIapblH
3epTTey

TexHonorusuIbIK mpouecTep
MEH OTBIH IIBIFBIHBI
HETI31H]Ie YIMUCCHSIIAP Bl
LIaMaJial ecenrey

Ecenrik anicrep (amuccus | llIbrrapsiaasuiap
kodddurrenTTEpi) HWHBEHTApU3aLUSICHI,
Oacrarkpl Oaranay

MyHaii-ra3 cajacblHaa arMoc(epaiblK HIBIFapbIHABLIIAPABl OaKblIay
OOWBIHIIA KOJIIAHBUIATBIH 9MICTEP 9PTYPJIl TEXHOJOTHSUIBIK JKarJainapra
OciiMIIeNTeH JKOHE KEMICH I TOCUII KaKeT eTeni [8]. ABTOMAaTTaHABIPBUIFaH
xyitenep (CEMS), 3epTxaHanblk Tasayiap, KallbIKTEIKTaH OaKbuiay Kypajiapsl
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MEH EeCeNTiK MOoJeNbaep Oip-OipiH TONBIKTHIPHIN, IIBIFAPBIHIBLIAPIBIH HAKTHI
JCHTeiiH OarayayFa KoHe oJapIpl OackapyFra MyMKiHZIIK Oepeni [9]. Op amicTiH
©3iHE TOH ApTHIKIIBUIBIKTAPEl MEH HIEKTEyIepi 0ap, COHIABIKTAH OHIIPICTIK
HBICAHIAp/a OJIAPABI YHIECTIPill KOJIaHy — THIMII 9KOJIOTHSITHIK MEHEDKMEHTTIH
Heri3i 0oiei Tabbiaas! [ 10]. OmicTep iy apTHIKIIBUTBIKTAPE! MEH KEMIIETIKTePi

Kecre 2 Gepinren.

2-xecte — ATMochepanblK MBIFapBIHABIAPIAE OaKblIay 9MiCTEPiHIH
APTHIKIIBUIBIKTAPEI MEH KEMIILTIKTepP1

Bakpinay omici

APTHIKIITBUTBIKTAPEI

Kemmrimikrepi

CEMS (y3mikci3 aBTOMATTHI
OakpLIay XKYyHenepi)

Haxrte! yakpITTars!
JIepeKTep, KOFaphl JIIIK,
HKOJIOTHSUIBIK TaTanTapra
COMKECTIK

KpimbaT opHaTy xKoHe
KBI3MET KOPCETY, apHaibl
OUTIKTI MaMaHap KaKeT

T"a3 ananmu3aropiapst

Wkempai KongaHy, HAKTBI

Y3nmikci3 Oakpiiayra

(mopratuBTi/ oIy, TYPJI Ta3ap YUIiH | apHaIMaraH, KHi

CTallMOHAPIIBIK) OeitiMmenrex KanopJiey KoHe KOJIMEH
Oackapy KakeT

Hponnap (ra3 Ko sxerimci3 afimakrapasl | Aya paiiblHa TOYeIi,

AHAIIM3aTOPIIAPMEH ) TEeKcepy, JKbUIIAM TeKcepic, | JKYMBIC yaKbIT IEKTEYTi,

KayiIci3/iK >KOFapsl

JHICH3USIIaHFaH
oreparopiap KaxeT

Kourykamepanap men UK-
Kamepanap

AKayJap/pl KbULIaM
QHBIKTAY, BU3YaJI/Ibl
0akpuIay, OHAIPICTIK
Kayinci3mix

Tek ra3blH MBIFYbIH
KepceTeli, HAKThI
KOHI[CHTPAIIUSIHBI
eJIeMen i, 0aracel
JKOFAPBI

CIIyTHUKTIK MOHUTOPUHT
TICH JInapiap

Ken aykpiM/ibl Gakpliay,
TapuXH ACPEKTEPMEH
CaJIBICTBIPY MYMKIHIIT1

HaxkTb!l HBICAH

OOMBIHIIA JDIIIIK
TOMEH, Y3JIKci3 emec,
JKOFapbl TEXHOJIOTHSLIIBIK
IIBIFBIHIAD

3epTXaHaNbIK dficTep
(ayazmaH ceiHaMa airy)

3aTTBIH HAKTHI KYPaMbIH
anbikTay, BTEX nen
aybIp ra3gap/sl Tajanay
MYMKIHZIT1

YaKpITH Y3aK, Y3IIKCi3
GakpLIayFa apHAIMaraH,
apHaiibl Kypaijap MeH
MaMaHIap KaxeT

Ecenix axicrep (amuccus
koddurmenTTEpi)

JKernam Garanay,
GacTanKpl Ke3eHIep e
MalIabl, OIIIey JKa0 IbIFbI
OoJMaraH Ke3ae TUiMIl

Haxkrb! nepexrepre
HeTI3IeIMeN I, KaTeaiK
BIKTHMAIJIBIFBI KOFAPhI
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KopbITbIHABI

MyHaii-ra3 eHepkaciOiHzeri aTMoc(epasblK IIbIFapbIHAbLIAp — KOpIIaFraH
opTara acep eTeTiH Heri3ri GakropiapasiH Oipi Ooxibin TadbuIansl. by MaceneHi
THIMJI DIEIITY YIIiH 9pTYPJIi OaKbuIay /1icTepi MEH TEXHOIOTHsUIaphl KOJIaHbUIa bl
JKyprizinren o1e0u IOy HOTH)KECIH/IE aBTOMATTaH IBIPbUIFaH OaKpLIay JKYienepi
(CEMS), 3epTXxaHaIIbIK Tajiay, KalIbIKTHIKTaH 30HITaY KypaJiapbl, €CETTIK JKOHE
MOJIEJB/IIK 9/IiCTEp CHSKTHI OaKblIay KYpalIapbIHBIH K€H ayKbIMbI KAPACTBIPBUI/BL.

Op 9/IICTIH ©31HE TOH AP THIKIIBUIBIKTAPBI MEH KEMIIILTIKTEpi Oap, 5koHe oiap/Ibl
HAKTHI OHIPICTIK XKaFai 1a OipiKTipil KOJIaHy — IIbFapbIHABLIAP B OAKbLIAYIBIH
€H THIMII Taciti 007161 Tabbu1aibl. COHBIMEH KaTap, 3aMaHayH IemiMaep it 0ipi
petiaae mudpieik erizaep meH SCADA xyiienepi 3KOIOTUSUTBIK MOHUTOPHHT ITeH
eHipicTi 6ackapyzbl OipiKTipyre MyMKIiHIIK Oepeti.

Ochl 10Ty KYMBICBI MyHall ©HJEY KOCINOPBIHAAPBIHIA KOJIJIaHBUIATHIH
QiCTEPIiH CABICTHIPMAITBI CHIIATTAMACHIH OEPiIl, OJIAPIbIH THIMJILUIIT, KOJIaHY
IapTTapbl KOHE YKOHOMMKAJBIK HETI3JUIrT TYPFBICBIHAH Tajjay jKacayra
MYMKIHIIK Oepzi. AJBIHFaH MaJiMeTTep arMoc(epaiblK ayaHbIH JIACTaHybIH
TOMEHJIETYTe OaFbITTANIFaH DKOJOTHSUIBIK CascaTThl OHTAHIaHJBIPYFa HETri3
0oJ1a ajmajbl.
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COBPEMEHHBIE METO/IbI KOHTPOJISI I COKPAIEHUS
ATMOC®EPHBIX BBIBPOCOB HA TPEJAITPUATHUAX
HE®TEINEPEPABOTKH

B cmamuve npedcmasnen ececmoponuuii 0630p cOBPEMEHHbIX
MEXHOIOSUNEeCKUX PeUeHUll U MeMo008, NPUMEHAEMbIX Ol KOHMPOTs U
CHUDICEHUSL 8DEOHBIX 8bIOPOCOB 8 AMMOCEPHbILL 8030VX HA NPEONPUAMUAX
Heghmenepepabamvleaioweli npomvluienHocmu. B yvacmuocmu,
NOOPOOHO PACCMOMPEHbl MAKUe MEeXHONOUU, KAK ABIMOMAMUSUPOBAHHbIE
cucmemvl koHmpoas eviopocos (CEMS), obecneuusarowue moyrnyro
U HenpepuleHYI0 (PuKcayuio KOHYeHMpayuu 3aepsA3sHAIWUX 6eujecms,
MemoObl OUCMAHYUOHHO20 30HOUPOBAHUSA, NPUMEHseMble Olsl OYEeHKU
COCMOAHUSL ammocghepbl, a makice 1a00PaAmopHble AHATU3DL.

Kpome moeo, 6 cmamue yoeneno eHumarue Memooam, HanpasieHHbIM
Ha CHUdCeHue 00vema 8pedHbiX 8blOpOCO8 6 ammocgepy: cucmemvl
VAABAUSAHUS NAPOB, YCMAHOBKU KAMANUMUYECKOU Helmpaiusayu,
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abcopOyuoHHblEe U AOCOPOYUOHHBIE OUUCTHbIE COOPYHCEHUS, A MAKIHCEe
NPAKMUKA 8HEOPEHUS 3AMKHYMbIX NPOUIE0OCTEEHHBIX YUKILOB.

Pacemampusaromes npeumywecmea u 0epaHuieHus Kaxicooil
MEXHOIO2UY ¢ MOUKU 3PeHUsL IPheKmusHocmu, ooracmu nPUMeHeHus,
UHBECMUYUOHHBIX U IKCHAYAMAYUOHHBIX 3AMpam, d maxice
COOMBEeMcmeuss MeHCOYHAPOOHBIM U HAYUOHATLHBIM IKOIOSULECKUM
mpebosanuam. IIpogeden cpasHumenbHblll AHAIU3 PAZTULHBIX
Memoo08, Ha OCHOBe KOMOPO20 OnpedesieHbl Haubonee nepcneKkmueHvle
Hanpasnexus 01a CO8ePUIEHCMBOBAHUS IKONOSUYECKOU NOTUMUKY HA
Heghmenepepabamuvleaowux 3a600ax U KOIOSUUECKOU ONMUMUZAYULL
NPOU3B0OCMBEHHBIX NPOYECCOB.

Pesynomamel uccredosanus moeym 6vimy nojge3Hvl CHeYUATUCAM
6 00IACMU NPOMBIUTEHHOU SKON02UU, UHIHCEHEPAM U PYKOBOOUMENIM
Hegpmenepepabamvl8aWux NPeONPUAMuUL, a MAKHCE HAYUHOMY
coobuecmsy, 3aHUMAOWEMYCA GONPOCAMU OXPAHbI AMMOCHEPHO20
6030yxa. Kpome moeo, 6 cmamve yuméH u cpagHumenbHo NPOAHATUIUPOBAH
MeANCOYHAPOOHDBII ONbIM U Oeucmeyrujue 3K0I02U4ecKie HOpMl,
npumersemvie ¢ Kazaxcmarne.

Knrouegvie cnosa: konmpons b10p0co8, MOHUMOPUHE AMMOCHEPHO20
6030YXd, 9KOA02UHECKIUE MEXHOI02UU, MEMOObl CHUNCEHUS 3A2PAIHEHUS,
NPOMbIULIEHHbIE 8bIOPOCHL, OXPAHA 8030YXA, NPOU3EOOCBEHHAS IKOTO2US.
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MODERN METHODS FOR CONTROLLING AND REDUCING
AIR EMISSIONS AT OIL REFINING FACILITIES

The article presents a comprehensive overview of modern
technological solutions and methods used for monitoring and reducing
harmful atmospheric emissions at oil refining facilities. In particular,
it provides a detailed examination of technologies such as Continuous
Emission Monitoring Systems (CEMS), which enable accurate and
continuous tracking of pollutant concentrations, remote sensing methods
used to assess atmospheric conditions, and laboratory analysis techniques.

Furthermore, the article focuses on emission reduction methods,
including vapor recovery systems, catalytic neutralization units, absorption
and adsorption treatment facilities, as well as the implementation of closed-
loop production cycles.

The advantages and limitations of each technology are analyzed in
terms of efficiency, scope of application, investment and operational costs,
and compliance with international and national environmental standards.
A comparative analysis of various methods is conducted, identifying the
most promising approaches for improving environmental policies at oil
refineries and for the ecological optimization of production processes.

The research findings may be valuable to professionals in industrial
ecology, engineers and managers of oil refining enterprises, as well
as members of the scientific community working on air quality and
environmental protection issues. In addition, the article takes into
account and comparatively analyzes international experience and current
environmental regulations in force in Kazakhstan.

Keywords: emission control, ambient air monitoring, environmental
technologies, pollution reduction methods, industrial emissions, air
protection, industrial ecology.
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YINPABJIEHUE BOCCTAHOBJIEHUEM
COCHOBBbIX JIECOB HA T'APSIX U TOPEJIBHUKAX

Ecmecmeennoe 60306H061eHUE 1eca — npoyecc OUHAMUYHBIL U €20
VCREWHOCb ONPeOeslemcs MHOJICeCmEom (hakmopos. B IIpuupmuiuickux
JIEHMOUHBIX 6OPAX 60300HOBGIIEHUE COCHBI OO NOJIO20M, 20€ COMKHYMOCHIb
KpoH 0epegbes ne menee 0,4, 60 6cex munax ieca y0osenemeopumensbHoe u
xopowee. Ha nonanax, eapsix, blpyoKax u opyeux omxpulmslx Y4acmrax
neca npoyecc ecmecmeenHo20 80300H06IeHUS COCHbI 0ObIKHOBEHHOU
svipadicen ciabo unu eosce omcymemeayem. OCHOGHOU npudunol eubeiu
6CX0008 5167151em st u30bIMouHas unconsayust. 110 smoii npuuune oOnoremmue
pacmenus yaue GblAHCUBAIOM 8 3AMEHEHHBIX MECmax — noo MpAaesiHbIM
NOI020M UNU 6 MEHU MAMEePUHCKUX 0epesbes. B nenmounvix dopax
Kazaxcmana ecmecmeennoe 60300n061€HUe He pACCMAMPUBAEMCI KAK
OCHOBHOIL chocob 8occmarnosnenus n1ecos. Ilpu sapacmanuu meppumopuu
Q0JIHCHO POpMUPOBAMBCS DOCMAMOUHOE KOIUUECBO PABHOMEPHO
pacnpedenréunbix Moa00blX COCeH. Jsi uzyueHus ecmecmeeHHo2o
60300HOGIEHUS COCHbL 8 €CTNECTBEHHBIX HACANCOCHUAX DL 3A10ICEHbL
30 npobueix naowadei ¢ 112 xeapmane Cmenno2o necHuiecmed
Ulanoaiickozo ¢unuana I'JITIP « Epmuic opmarnvly u Ha niowaou 5 ea 6
113 keapmane Tatibazapckoeo nechuuecmea beckapazaiickozo ¢unuana
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mozo e npeonpuamus. Ilocaoka ¢ 3aKkpblmoil KOPpHe8ou CUcmemoll
nposoounace no cxemam 3x60 m u 3x80 m, ¢ omxpeimoti — 1x60 u
1%x80 m. Bceeo nonyueno 19440 sapuarnmos nabnwoodenuii: 30 npodHsix
nIOWA0OK X O paccmosHull paziema ceman X 3 603pacmmubvle epynnbvl
(20, 40, 60 nem) x 4 cmoponwvl ceema x 3 nogmopHocmu X 3 noxazameis
noopocma (4ucieHHoOCmyb, 8blcomad, ouamemp), ¢ NOBMOPHOCIbIO
20-30 pas. Bracoémrxocms (HB) u mexaumuueckuii cocmag necuanvix
noug onpedensnuce ciedyrwuum oopazom: HB — memodom 3anusa
naowaoox, eooonponuyaemocms — no H. C. Hecmepogy, maxcumanvnas
2uepockonuunocms — no Huxonaegy, mexanuveckuti cocmag — no Memooy
Kauunckozo.

Kniouesvie cnosa: cocnogvie neca, 2apb, copenvhuxu, Epmoic opmanu,
8bIPYOKU, NOJIANDL.

BBenenne

C y4€TOM CTENeHH BO3JICHCTBUS OTHS Ha JICCHBIC HACAXKICHHUS, B TIEPBYIO
odepenb — Ha TIIABHBIA UX DJIEMEHT, IPEBOCTOMH, OblTa pa3paboTaHa KITacCHpIKAITHS
JICCHBIX YYaCTKOB, TIPOHICHHBIX ITOYKapOM, B KOTOPOI OHH MOAPA3ICIISIOTCS Ha TPH
OCHOBHBIC TPYIIITBI, OTIMYAIOIIHECS MEKITY cOOON arpOTeXHUKON M TEXHOIOTHEH
BeIpamuBandus [1]. K mepBoif rpymme oTHOCSTCS Tapu, TOTAa Kak KO BTOPOH H
TpeThelt — ropebHAUKH [2]. Pactiax COCHOBBIX HACaXKICHHUI MTOCIIC HU30BOTO TTOYKapa
MIPOMCXOAUT OoJiee MEATICHHO. B HacaIIeHNAX, CepbE3HO OCIAOICHHBIX OTHEM,
gepes ToJ1 TTociie okapa BO3MOKHO BhImazaeHue 10 70-80 % 3amaca apeBocTost, a
WHOT[IA ¥ BBIMIE. [ OpeITbHUKH JETIATCS Ha BaJISKHBIC U cyXxocTolHbIe. [Tocnennue,
0COOCHHO TIOCIIC BEPXOBOTO TOXKapa, TOABEPKEHBI 3aCETICHUIO BPEIUTEIIMHU —
KOpoeoM (EJOBBIM M COCHOBEIM), yCa4oM M IpyruMH. [lociie HU30BOTO OTHS
(hopMHUpPYIOTCS BETPOBAIBbHBIC TOPETBHUKH |3 ]. JIeCHBIE KyJIBTYpBI 3aKJIaIbIBAIOTCS
rocJie yJajeHus BaJieska v CyXOocTosl. Iutoutaaen rapu u ropenabHukos [JITTP «Epteic
OpMaHBI». XOJl eCTECTBEHHOTO BO30OHOBICHHUS YUUTHIBANKACH HA 30 yUETHBIX
TLTOMIA IKAX IUTOMa b0 20 M? KayKIast, Ha Pa3IMIHBIX PACCTOSHHSX OT CTCH Jieca — 5
15;25;35;45; 55 M, 10 4 CTOpOHaM CBETA, I'1Ie ONPEAEISUTN KOJINYECTBO OAPOCTa
HA OJTHOM TeKTape, M3MEPSUTN UX JHaMeTp U BEICOTY [4].

OTHOCHUTENBHO MPUYUH, MPEMATCTBYIOIINX MPOHUKHOBCHUIO KOpHEH
COCHBI B OoIlee TIIyOOKHME TOPH3OHTHI MOUYBHI C IIEThI0 MCIIONB30BAaHUS BIIATH,
HCCIIEeIOBATENb, IIPOBOAUBINNI paboThel B By3yimykckom 6opy, BBICKa3hIBaeT
MHCHHE, 9TO JTaKe TIPH OOMITBHBIX JICTHUX OCaIKaX BIIATa IIOJTHOCTHIO TTOTIIOIIACTCS
BEPXHHUMH CIIOSIMHU TIOYBBL. B pe3ynbraTe 3TOTO Y KOPHEBOW CHCTEMBI COCHBI
OTCYTCTBYET HEOOXOIUMOCTh F CTUMYJI Pa3BUBATHCS B TIIyOHHY. OOYCIOBICHHOE
BHYTPCHHUM PHTMOM IIpEeKpaIieHue pocta KopHei etoM [5]. Tspkenbie mouBsI
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CITOCOOHBI aBaTh TPEIIMHBI M Pa3MsrdaTbesi MpHU yBIaxHeHUU. CTpoeHHe
KOPHEBOM CHCTEMBI COCHBI B 3HAYNTEIHHOH CTETICHHU OTIPEIENIACTCS TOYBEHHBIMH
YCIIOBHUSIMH, B OCOOCHHOCTH — BOJTHBIM PEXFMOM ITOYBEL. B yCITOBHSX ICHTOUHBIX
6opoB [IpuupThImbs, TIe TPeoOIamaloT PEIXJIBIE TIeCYaHble U OCTHBIC TTOYBHI
Ha BO3BBIIICHHBIX Oyrpax ¢ TTyOOKHM ypOBHEM 3alleraHHs TPYHTOBBIX BOJ,
cocHa pOpMHPYET OOMIMPHYIO U IIHHHYIO CETh CKEIIETHBIX KOPHEH. DTH KOPHH
MIPOHU3BIBAIOT IOYBCHHYIO TONITY Ha riryouny 10 40-50 cM, B To BpeMs Kak Ha
Oosee TIryOOKOM ypOBHE HX KOJTHYECTBO KpaiiHe He3HaYHTeNbHO. Hanbonbmee
YHCIIO0 TOHKUX KOPHEH COCPEOTOYCHO B BEPXHEM TOPH30HTE ITOYBEI, HA TITyOHHE
ot 5 10 20 cMm. HecMoTpst Ha 3HAaUNUTENBHOE TOPU3OHTAIILHOE PACIPOCTPAHEHUE
CKEJIETHBIX KOpHEH, MecuaHas ToYBa OCTAeTCs Ca00 HACHIIIEHHOW COCHOBOU
KopHeBoi cuctemoit. Tak, B cioe TomuuHoi 20-30 ¢M Ha KaX1blil KBaApaTHBIN
MeTp mpuxoautcs B cpegreM 0,95 meTpa ckeneTHBIX KopHeH [6]. OcobeHHO
HHU3KOE co/iepKaHue HaOIr0MaeTCsl y TOHKUX KOPHEH.

J1J1s1 COCHOBBIX KyJIBTYp pernoHa 0COOCHHO BPETHBIMH OKa3bIBAIOTCS MIPSIMBIC
COJTHEYHBIC JIy9H, HETATHBHO BO3ACHCTBYIONINE HA HE MPUHSIBIIHECS CESHIIEI,
BEI3BIBAsI TIEPETPEB U MICCYIIEHNE BEPXHUX IMOYBCHHBIX CIIOEB. [lodTOMY yemmmms
JIECOBOJIOB JOJDKHBI OBITH COCPEIOTOUYCHBI HA YCTPAaHEHUH WIH OCIaOICHUN
YKa3aHHBIX HEOIAronpusATHBIX (akTOpoB. B ycroBusx O0phOBI ¢ MOYBEHHOM
3acyxoil 0COOEHHO aKTyaJbHO MPOBEACHHE MEPOTPHUATHH, HAIIPaBICHHBIX Ha
3aMeIJICHIEe HUCXOJAIICTO TMOTOKA BJIAard, MPOHUKAIOMIEH B IMECYaHYIO TTOYBY.
[TockombKy TecKH 00JaTar0T BBICOKOH BOIOMPOHHUIIAEMOCTHIO, HEOOXOIUMO
HCTIONIF30BATh BJIATY B IpoIiecce e€ mepeMerieHus [7].

[TepcrIeKTUBHBIMH SIBIIIOTCS OTBITHI MO MMOCAIKe COCHOBBIX BCXOIOB,
BBIPAIIEHHBIX B OYMaKHBIX CTaKAaHYMKAX, a TaKXKe UCIOIB30BAaHUE CESHIICB
U IAYKOB C 3aKPBITOH KOPHEBOI crucTemoil. OCOOCHHO B YCIIOBHIX Tapei
9TOT METOJ SBJSACTCS Hamboyiee YHUBEPCATbHBIM U JaéT Ooiiee CTAOMIBHBIC
Pe3yJIbTaTHI IO CPAaBHEHUIO C MPSIMOU TIOCAIKOW CESHIIEB B TPYHT. 32 MECSI] 10
BBICAJIKU CTaKaHYMKU BbICOTOM 10—12 cM u quameTpom 6—7 cM 3amlOIHSAIOTCA
IUIOJOPOJHOM, MPEUMYIIECTBEHHO CylleCUaHOW MouBOM. B kaxxaplil crakan
BhIceBaeTcs 1o 12—15 cemsH cocHbl He HIoke II kiracca kadectsa [8].

VYxe B Mae HAUMHACTCS MHTCHCHUBHASI ITOTEPs BIArd OOPOBBIMH TIECKaMH,
TIPH STOM B TIOBEPXHOCTHOM TOPH30HTE COJICPKaHHE BIIATH CHIKACTCS IO YPOBHS
ko3 unmenTa 3aBsinanus (0,5 %), BCICICTBHE YETo ECOK CTAHOBUTCS ITOJTHOCTHIO
CyXHM U chllyduM. K oceHHeMy MepHOAy TOINIIMHA TEPECOXIIETO CIIOS MOXKET
nocturath 0,3 M. [IpoBe1€HHBIC HAOMIOACHHS CBUICTEINECTBYIOT O TOM, UTO JISTHUE
aTMOc(epHBIe 0CATKN MPAKTUIECKH MOJHOCTHIO PACXOAYIOTCS Ha HCIapeHUe,
OKa3bIBasi HE3HAUNTEIFHOE BIMSHUE HA YBIA)KHEHHE MOYBHL JIMIIb JOXKIN C
KOJIMYECTBOM OCAJIKOB CBBIIEe 20 MM CIOCOOHBI Oolee Wi MeHee 3(h(HEKTHBHO
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MPOHMKATH B CYXYIO IIECYaHYFO TOJIILY M YBIXHATH €€, 0JTHAKO MO{0OHBIE OCAIKH
BCTpEYAIOTCs KpaiiHe peaxo. CyliecTBEHHOE IPOMAaYHBaHKE HA OOJIBLIYIO MIIyOUHY
HaOJII01aeTcsl MPEUMYIIECTBEHHO B TEX y4acTKax OOpOBBIX IIECKOB, KOTOPBIC
JIMIICHBI PACTUTEIIBHOTO MOKpoBa [9].

MarepuaJji 4 MeTOAbI

HccnenoBanusi NPOBOIMINCE B YCJIOBHSAX JIGHTOYHBIX OOpoB [IpHUPTHILIBS
Ha TEPPUTOPUHU ['0CYZapCTBEHHOTO JICCHOIO NPUPOJIHOrO pesepBata «EpThic
OpMaHbI», Ha JIECHBIX IUIOMIAAX, IPOHICHHBIX PA3IMYHBIMU THIIAMH OKapoOB.
B xadectBe 00BbEKTOB M3y4eHHs ObLIM BEIOPAHBI YYACTKH Tapeil U FOpEIbHUKOB €
Pa3HOIi CTEICHBIO M CPOKOM BO3IEHCTBHUS OTHS, @ TAK)KE KOHTPOJIBHBIC YYaCTKH,
HE TTOJBEPIIINECS TT0XkKapY.

C 1IeJIBIO OLICHKH BO3JICUCTBHS IT0YKApOB HA MEXaHWYECKUH COCTAB ITOYBBI U
BOJIHBIA PEXKUM HCCIIEyeMBIX yYaCTKOB ObLIa OPraHM30BaHa CHCTEMa IPOOHBIX
IUTOINA0K. AHAJIM3 IPaHyJIOMETPUYIECKOr0 COCTaBa MOYBBI MPOBOIMIICS Ha
TEPPHUTOPHSIX, IPOHICHHBIX OTHEM B pa3iIndHOE BpeMst (OTHOJICTHHE U JIBYXJICTHHE
rapu), Ha riryounae 0—15 cM. B 0TOOpaHHBIX MOYBEHHBIX 00pa3Iax ONpeIesiioch
COJiepKaHMe ITeCYaHbIX U TIMHUCTHIX (pakiuid. Kpome Toro, paccunThiBaics
MIPOLICHT BBIFOPAHMS TIIMHUCTBIX 4acTull ¢ auamerpom Meree 0,01 MM myTém
COITOCTABIICHHS C TIOKA3aTeJSIMH Ha KOHTPOJIBHBIX, HE MOABEPTIIHXCS OTHEBOMY
BO3/ICICTBHUIO, yYacTKaXx.

JUi1s1 n3ydeHust AMHAMUKH TOYBEHHOM BJIQYKHOCTH IPOBOMIICH MHOTOKPATHBIE
3aMepbl BIIQYKHOCTH ITOYBBI B BEI€TAIIMOHHBIH IIEpUOJI (BECHA—OCECHB) Ha Pa3INYHbIX
y9acTKax ¢ pa3HOH ITyOWHOI OCHOBHOM 00paOOTKH MecHaHbIX mo4B. Onpenensiiach
CTeIeHb HcCylIeHHs BepxHero ropusonta (0—20 c¢M) M BOCCTaHABINBAEMOCTh
BJIAr03aracoB MOCJIE BbINaJCHHs JETHHX OCAIKOB.

HccnenoBaHue MponeccoB €CTECTBEHHOTO BO30OHOBICHHS COCHBI
OOBIKHOBEHHOH OCYILECTBISUIOCH Ha 30 IPOOHBIX Y4aCTKAX, KAKIBIH U3 KOTOPBIX
nme mommazs 20 M2 [Tnomanky 6bUM pa3MeNeHbl Ha Pa3IMYHBIX YIAICHHUIX OT
OIYILIKH JIeCa [0 YeTHIPEM HAIIPABJICHHUSAM — B COOTBETCTBHHU CO CTOPOHAMH CBETA.
Ha xaxom y4actke NpOBOIMICS YYET KOJIHMYECTBA ITOJPOCTA C MOCICTYHOLIIM
nepecyéToM Ha 1 rekrap, a Takxke GUKCHPOBAIUCH NTAPaMETPhl CESHLEB: TUAMETP
Ha YpOBHE KOPHEBOM LICIHKU U UX BBICOTA.

Jlnst aHaIM3a BIMSHAS TITyOUHBI TIOCAJIKH Ha IPHYKUBAEMOCTh M POCT CESTHIICB
COCHBI IIPOBOJIMJICS TTOJICBOM OIIBIT € ITIOCAKOH CESHLEB HA Pa3IMYHYIO TIIyOUHY.
OueHnBaIyCh MOKa3aTesN MPKUBaeMocTH (% OT 0OIIero 4ncia BhICAXKEHHBIX
PpacTeHuii) U cpeTHMIT IPUPOCT OOETOB (CM) B TEUCHUE BET€TALIMOHHOTO IIEPUO/IA.

Pe3yabTaTsl u 00CyxKIEHHE

[ToxxapHble BO3ACHCTBHUS BBI3BIBAIOT PA3pyLICHHE OPraHUYECKOTO BEIICCTBA
MIOYBBI, HAPYIIAIOT €€ CTPYKTYPHOCTh M CIOCOOCTBYIOT IepepacipeieliCHUI0
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rpanysiomeTpudeckux (pakiwii. Hanbosee ys3BUMBIMU OKa3bIBAIOTCS TIIMHUCThIC
YACTHUIIbI, KOTOPBIE HE TOJILKO TEPSIOT CBOIO CIIOCOOHOCTD YJIEPIKUBATh BIIATY, HO U
MOIBEPTAIOTCs BBITOPAHHIO M YACTHYHOMY Pa3pyILCHHUIO MO ISHCTBUEM BHICOKUX
TeMIepaTyp. DTO MPUBOAUT K YXYAUICHHIO arpO()U3UUECKUX CBOWCTB IMOYBBI,
CHI)KEHHUIO €€ BIIAaroyep)KUBAIOIIEH CIIOCOOHOCTH M YXY/IILICHUIO YCIOBUIN st
MOCIIEIYIOIIET0 €CTECTBEHHOTO UITH UCKYCCTBEHHOTO J1eCOBO300HOBIeH s [10].

W3BecTHO, YTO MOXKAP OKA3bIBACT CYIIECTBEHHOE BO3JICHCTBHE HA (DH3HUKO-
XUMHYECKHE CBOMCTBA MMOYBBI, B TOM YHCIIE Ha €€ rPaHyIOMETPUIECKHUI COCTaB.
Oco0eHHO YyBCTBUTEIIBHBIMH K TEPMUUECKOMY BO3/ICHCTBHIO SBISIFOTCS TIIMHHUCTBIC
YaCTHIIbI, OTBEYAIOIINE 32 BOAOYACPKUBAOIIYIO CIIOCOOHOCTH, COPOIMOHHBIC
CBOMCTBA M CTPYKTYPHOCTH MOYBBI. JIJIsl BBISBICHUS CTEIICHU M3MEHEHUM
MEXaHHYECKOIO COCTaBa MIOYBbI B PE3yJIbTATE OTHEBOIO BO3CHCTBHS ObLI IPOBE/IEH
CPaBHUTEIbHBIN aHAIM3 COJCPIKAHMS MMECYaHBIX M [JIMHUCTHIX YACTHI[ HA rapsx
pasHoii qaBHOCTH B coe 0—15 cm [11].

B kauecTBe KOHTPOJBHOTO BapHaHTa pacCMaTpUBaiach Mmo4ypa, He
nojiBeprasiiascs noxapy. Ha rapsx ojHoneTHel W JBYXJIETHEH JTaBHOCTH
ONPEICIISLIN COIepIKaHue (DPAKIIMIA TECKA U TIIMHBI, & TAKKE PACCUUTHIBAIIM CTCIICHD
BBITOPAHUSI TTIMHUCTHIX YaCTUI[ OTHOCUTEILHO KOHTPOJISL.

CBejieHHs] O TPaHYJIOMETPUUECKOM COCTABE MOYB HA OIMBITHBIX YYacTKaX, a
TaK)Ke O CTETEHU BBITOPAHUS TIMHUCTHIX (DPAKIMil IpUBE/ICHBI B TA0MIE 1.

Tabnuma 1 — MexaHHn4ecKuii COCTaB MTOYBHI ONBITHRIX Y9acTKOB (cioit 0—15 cm)
1 CTETICHb BHITOpaHus TAHHUACTHIX 9acTHll (0,01 MM) Ha rapsx, B % OT KOHTPOJIA
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AHanu3 naHHBIX, MPEICTABICHHBIX B Tabnuie 1, mokaspBaer, 4To ¢
YBEIMYEHHEM BO3PACTa rapei BO3PACTAET MPOLIEHTHOE COJIEPKaHNE BBITOPEBIIETO
ryMyca M TJIMHUCTBIX YacTUI. DTO SBICHHE CONPOBOXKIACTCS YBEIHMUCHHEM
00BEMHON Macchl MOYBBI, YTO, B CBOIO OYEPEab, CBHAETEIBCTBYET 00 €&
yminotHeHnH. [lomyueHHbIe pe3ysnbTaThl YKa3bIBalOT Ha TO, YTO B PE3yJIbTaTe
OTHEBOT'0 BO3JIEHUCTBUS MPOUCXOAUT POCT AOJIH arperaroB pazmepom 1-0,05 mm,
TOT/1a KaK coJiepykaHne OoJiee MEIKHUX YacTUIl yMeHbInaercst. [Ipuaém cHmxenne
KOJIMYECTBA YaCTHUI] TEM 3HAYUTEJIbHEE, YeM MeJIbue MX pa3Mep, 0OCOOCHHO IO
CPaBHEHHIO C KOHTPOJIBHBIMH (HE TOBPEXKIEHHBIMH OTHEM) yHaCTKaMH.

Ki1r04eBBIM YCIIOBHEM YCIIEITHOTO BOCCTAHOBIICHNUS JIECHOH PACTUTEIIBHOCTH
TI0CIIE MOXKAPOB SBJIAETCS CO3/IaHNe OJIArONPHUATHBIX YCIOBU I YKOPEHEHHUS
1 pa3BUTHSA MOJOJBIX pacTeHni. B pamMkax mpoBen&HHBIX HAOMIOICHUI 3a
BIIQKHOCTBIO TIOYBBI YCTAHOBJIEHO, YTO HaWOOJbIIEe UCCYIIEHNUE MPOUCXOANUT
B BepxHeM ropuszonrte toamuHord 0-20 cM. B 3acynuiuBblil BeceHHUI nepuon
3arackl BJaru B 3TOM CJI0€ OBICTPO PACXOIYIOTCA, M yXKE K CEpEeIMHE BETeTaIlNN
B ITOYBE OCTA&TCs JMIIb TPYAHOAOCTYIHas Biara. Ilocie BbIafeHUs JETHUX
0Ca/IKOB HAOJIOaeTCsl yBIaKHEHUE BCEH PBIXJION MECYaHON TOJNIIN JI0 yPOBHS
HauMmeHbIen Biaaroémkoctd (HB). Taxke ObIT0 yCTaHOBICHO, YTO YBETHUCHHE
TTyOWHBI OCHOBHOHN MOYBEHHOH 00pabOTKH CIIOCOOCTBYET YyIYUIICHHUIO
BIIAaro00eCTIeYeHHOCTH PACTEHUH. DTOT A3PPEKT 0COOCHHO BBIPAYKECH Ha TIECYAHBIX
MOYBaxX M COOTBETCTBYET pe3yJbTaTaM, IMOJYy4YEHHBIM B padoTax Apyrux
ncciemoBarenei [12].

AHaJnu3 NMPUKNBAEMOCTH M MPHUPOCTa COCHBI 0O0bIKHOBEeHHOH (Pinus
sylvestris L.) mokasai, 9To 3TH IIOKa3aTeNIn TECHO CBSI3aHbI C TITyOMHOM Ioca ki
1 yCIOBHSAMHU MPOU3PACTaHMS, (HOPMUPYIOIINMUCS B PE3yJIbTaTe Pa3IMIHON
rIyOuHBI 00pabOTKHM MOUBHI. Pe3ynbTaThl MCCIEOBAaHUI MPEICTABICHBI B
Tabaure 2.

Tabmuma 2 — I[IpmKUBaeMOCTh U POCT COCHBI HaXOHIATCS B TECHOH CBS3H C
YCIOBUSMH MPOU3PACTAHUS, CKIAABIBAIOIIUMHUCS IpH 00paboTKe MOYBHI Ha
Pa3THYHYIO TIyOHHY

Jlo nmoxxapa I'aps I'aps % BBITOpaHUS
(KOHTpOHB) OIHOJICTHSA ,I[ByXHCTHﬂﬂ TJIMHUCTBIX YaCTHI]
BapuanTst o g §“ g §" = E 5
OIIBITa S = 2 = 2 = 3 5 é
g < | & = = = = 5 5 5
O = 2] Q 5] ) ) = a O Qb X
g 8 g o E[ o (ED[ o S( ° g ° ] %‘ a % Z‘
o B o X O X O X O X O X = VNG =g
CYIIHHOK | 5 o3 | 5707 | 78,08 | 2192 | 77.0 | 230 | 0 | 1902 | 150
JICTKUN
Cymecs 7935 | 20,65 | 81,63 | 1837 | 825 | 175 | 0 | 11,04 | 153
Cyrminok | o ce 12932 | 73.91 | 26,09 | 755 | 245 | 0 | 11,02 | 164
JICTKUU
Tecox 19154 | 876 | 9221 | 779 | 92.6 | 74 0 | 11,07 | 155
CBsI3aHHBIN
Mecox 1 9675 | 328 | 97,08 | 2,02 | 972 | 2.8 0 | 10,97 | 146
prXJ'H)II/I
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Z — NpUKUBAEMOCTb, %o X — rmy6uHa mocaiku, cM Y — npupoct, cMm
16 20 32
41 30 43
91 50 5,4

B Tabnume 2 mpuBeneHBI JaHHBIE, XapaKTEpU3yIOIINe 3aBUCUMOCTh
TIPYKHBAEMOCTH M IIPUPOCTA CESTHIIEB COCHBI OOBIKHOBEHHOH OT TITyOMHBI TTOCAIKH
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Ha yJacTKax ¢ pa3InuyHOi 00pabOTKOM MOYBEL. Y CTAHOBJIEHO, YTO C yBEITNIEHHEM
rryOuHBI mocaaku pacterni (ot 20 mo 50 cM) oTMedaeTcs TOBBIIICHHE HX
nprxuBaeMocTh: ¢ 16 % npu rimyoune 20 cm 1o 91 % mpu riy6une 50 cm.
AmnHanorn4sasi TEHIACHIMS TPOCIESKUBACTCS M B IpUpoCcTe T00eros — ot 3,2 cM
110 5,4 cM COOTBETCTBEHHO.

CornacHO HMEIOMUMCS JaHHBIM, T1yOokas o0paboTka crocoOCTBYeT
TOMY, 9TO I€CYaHBIC ITOUBHI CIIOCOOHBI TOTJIONIATh OOJIBIIE BJIArH U JTOJIbIIIE
eé yaepxuBaTh. B CBSI3M ¢ 3TUM Ipu IIyOOKOW BCHAIIKE y pacTEHUH
MOBBIIIACTCA YCTOMUMUBOCTD K 3aCYIHIIUBBIM YCIOBHAM. O IOIOXHUTEIHLHOM
BIIMSIHUU TNTyOMHHOI NMOYBEHHOW 00pabOTKHM Ha pa3BUTHE COCHOBBIX KYJIBTYP
MOXHO CYAWTHh HE TOJBKO MO IMOKa3aTeJIsM POCTa HAaA3eMHOW 4acTH, HO
1 10 WHTEHCHBHOCTH (pOPMHUPOBAHMS KOPHEBOM CHUCTeMBl. Macca KOpHEH
pacTeHHuil BO3pacTacT 1Mo Mepe YBEIMUCHHS TITyOMHBI 00paOOTKH MOYBEI, UYTO
MOJITBEPXKAACTCS JaHHBIMH, TIPE/ICTaBICHHBIMY B Tabume 2.

BriBoabl

OnHMM W3 CYNIECTBEHHBIX (PAKTOPOB, BIMAIONIMX HA POCT M PA3BUTHE
COCHOBBIX KYJIBTYD, SIBISETCS] KOHKYPEHIIHS C TPABSIHUCTON PACTUTEIBHOCTHIO
3a BJIAry WM NHTATEIbHBIC BEUIECTBA. Y CTAHOBJIECHO, YTO MHOTHE BHJBI TPaB
pacxoayloT BIaru HE MEHBIIE, YeM JPEBECHBIC IMOPOJBI, & B PAJE CIydaeB
UX BOJOMOTpEOJIEHHE XK€ MPEBBIIIACT AHAIOTUYHBIC ITOKA3aTEeN Y COCHBL.
Kpowme Toro, cocHa xapakTepu3yeTcs OBBIIIEHHOH TOTPEOHOCTHIO B SJIEMEHTAX
MHUHEPAJIBHOTO MUTAHUS: MO0 CPABHEHUIO C JIPYTMMH JPEBECHBIMU MOPOIAAMHU
OHa ycBamBaeT ux B 3—4 pasa Oosiblie, 0COOCHHO B (a3e aKTHBHOTO POCTA, YTO
Jenaer e€ BechbMa ysI3BUMOH K HEIOCTATKy BJIAard W NMUTATEIbHBIX BEIIECTB B
HavaJbHbIM MEPUOJT )KU3HU.

OTpunaTenbHOE BO3JCHCTBUE TPABSIHOM PACTUTEIBHOCTH TIPOSIBIAETCS
B paamyce A0 OJHOTO METpa OT PsAJia MOCAKEHHBIX CESHIEB, CYIIECTBEHHO
OTpaHWYMBAs TIOCTYTIIICHUE BIIATH U MUHEPAIbHBIX SJIEMEHTOB B 30HY aKTHBHOTO
(YHKINOHNPOBAHMS KOPHEBOW cucTeMbl. VcciieqoBaHMsI MOKa3bIBAIOT, YTO Y
COCHBI B KyJIbType ()OPMHUPOBaHNE KOPHEBOH CHCTEMBI IIPOUCXOIUT JJOCTATOYHO
paHo: KaK B TOPU30HTAIHHOM, TaK M B BEPTUKAIBHOM HAIIPABICHUAX OCHOBHBIC
pa3Mepbl KOPHEHW JOCTUTAlOT MOYTH MAKCUMAaJIbHBIX 3HaueHud yxe k 10-12
rogaM. B cBA3M ¢ 3TUM yXOJ 3a MOYBOH B COCHOBBIX KyJBTypax CIEAyeT
MIPOBOINTH HA MPOTsHKeHUH MepBBIX 10—12 ner, obecreunBast OIaronpusTHBIC
YCIIOBHS AJIS HOPMAJIBHOTO Pa3BUTHS PACTCHUM.
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KAPAFAWJIBI OPMAHJIAPJIBI KAJIIBIHA KEJTIPY
BACKAPY OPTTEP MEH OTTBIKTAPIA

Tabuzu opmarnuely Kanma dcayapysl — 0¥ OUHAMUKATBIK Yoepic,
OHBIY MAbBLICMbLIBIELI KOnmezen Gakmopaapea oaiaanvicmsl. Epmic
WOK OpMAHOAPBIHOA A2AUL JHCAMDLIEbICLIHBIY MYlblKkmblebl Keminde 0,4
bonean dcagoaiioa, OapvlK opmar munmepinoe Kapaauovly KainvlHd
Kenyl KaHa2ammaHapivlK Hemece HaKcol Oeyeelioe omeoi. Anaiioa, auvly
Jrcepepoe — ananoapoa, epmeneeH cepiepoe, wabwlizaH KHcaHe 6acKa
0a awvlK OpMaH yyackenepinoe Kaodimel Kapaeariovly maduu KainvlHd
Keny yoepici eme 2.1ci3 Hemece mynde dauxaimauovl. Kewemmepdin
Jrcannail KulpuliyblHa Hezizei ceben — wlamaoan meic KyH CayleciHiy
mycyi (unconayus). Ocel cebenmeH, OipHCHIIObIK KOulemmep KoaeHKell
Jicepiepoe — WONMECIH HCAMBLIRLIHBIY ACMbIHOA HeMece AHANbLK
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azauimapobly KoIeHKecinoe HcaKcvl CAKManbin Kaaaovl. Kasakcmannuly
WOK OpMAHOAPLIHOA MabuUu Kauma dHcayapmy OpMAHObl KAINbIHA
KeamipyOiy necizei macini peminde Kapacmulpvlamaiiovl. Kepoiy
Kauma scabwiiy yoepici ke3inoe OIpKenKi OPHANACKAH JHeac Kapazaunap
orcemkinikmi menwepoe naiioa 6oayel muic. Tabueu exknenepoeeli
Kapazauovly maduzu Kaunvina Keayin sepmmey maxcamuinoa 30 ecenmik
anay 112-wi 6eninicmeei « Epmic opmansiy PMM [lanoaii ¢punuansitsiy
Jlananvix opmanwblivizblHOa dcane 5 cekmap owcep 113-beninicmesi
beckapazaii ¢uruanvinviy Taiibacap opmManublivbleblHOA CATLIHObL.
HKabwik mamwip sxcytieci bap kewemmepoi omuipewizy 3 X 60 m scane 3 %80
M cxemanapuvl OOUbIHWLA, ATl AULLIK MAMBIP Jcyliecimer omuipaolsy 1 %60
arcone 1 X80 m cxemanaper botivinwa scypeizindi. Kanwvt 19440 6axvinay
Hyckacwl anvinovl: 30 ecenmik anay X myKbiM Yuly apakauiblKmuleblHblY
6 Hyckacel x opman scacvinvly 3 moowt (20, 40, 60 scein) X 4 komnac
baseimel X 3 Kaumanaweim X dwcac 6cKiHHiy 3 Kepcemkiwii (cawwl,
ouixmiei, ouamempi), apxaticvicol 20-30 pem kaumananean. Kymowv
MONbIPAKMBIY bIIRAACHLIULIMObLIbIEbL (HB) dicone mexanuxkanvly Kypamol
Keneci a0icmep OotbiHwa anblKmanodsl: HB — anayovl cyza moamueipy
a0icimen, cy emkizeiwmix — H. C. Hecmepog 20ici Ootibinuia, Makcumaniovl
2USPOCKONUANLLIbIRLL — HuKo1ae6 20icimen, an monvipakmoll MEXAHUKATbIK,
Kypamsl — Kauunckui a0icimen 3epmmenoi.

Kinmmi ce30ep: kapazaiinbl opmanoap, opmenzen aikanmap, Kyuix
opmandap, Epmic opmanul, kecineen sicepnep, araygainap.
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PINE FOREST RESTORATION MANAGEMENT
IN FIRES AND LIGHTERS

Natural forest regeneration is a dynamic process, and its success
is determined by a multitude of factors. In the Irtysh ribbon pine forests,
pine regeneration under the canopy—where the crown density of trees is

Cepus Xumuro-6uonoeuveckas. Ne 2. 2025

no less than 0.4 is satisfactory to good across all forest types. However, in
clearings, burned areas, logged sites, and other open parts of the forest,
the process of natural regeneration of Scots pine (Pinus sylvestris) is
weakly expressed or entirely absent. The main cause of seedling mortality
in such environments is excessive insolation. For this reason, one-year-
old seedlings are more likely to survive in shaded locations — either under
herbaceous cover or within the shadow of parent trees. In the ribbon pine
forests of Kazakhstan, natural regeneration is not considered the primary
method for forest restoration. In the process of overgrowing such areas, a
sufficient number of evenly distributed young pines should be established.
To study natural regeneration of pine in natural stands, 30 sample plots
were established in compartment 112 of the Steppe Forestry of the Shaldai
Branch of the State Forest and Wildlife Enterprise «Ertis Ormany,» and
an area of 5 hectares was selected in compartment 113 of the Taibagar
Forestry of the Beskaragai Branch of the same enterprise. Planting with a
closed root system was carried out using spacing patterns of 360 m and
3x80 m, while open root system plantings followed schemes of 1 %60 and
1x80 m. In total, 19,440 observation variants were obtained: 30 sample
plots x 6 seed dispersal distances x 3 age groups of forest stands (20, 40,
60 years) x 4 cardinal directions x 3 replicates % 3 indicators of young
growth (density, height, diameter), with 20-30-fold replication. Soil
moisture capacity (field capacity, FC) and the mechanical composition
of sandy soils were determined as follows: FC was measured by the plot
flooding method; water permeability was assessed according to the method
of N. S. Nesterov;, maximum hygroscopicity was measured using the method
of Nikolaev; and mechanical composition was analyzed following the
Kachinsky method.

Keywords: pine forests, burned areas, fire sites, Ertis Ormany, logging
sites, glades.
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COCTOSAHUE N3YHYHEHHOCTU OCTEOJIOrMYECKUX
MATEPUWAJIOB SAIGA TATARICA 3I10XH MO34HEN
BPOH3bl HA TEPPUTOPUN KA3AXCTAHA

Kasaxcman sgnsemca ocHOBHbIM apeanom obumanus caveaxd
6 cogpemennyio u ucmopudeckyro snoxy. Cospemennviii apean
pacnpocmpanenus exkaioyaem Cesepnviil, L{enmpanbHulil U 4acmuyHo
3anaonwviti Kazaxcman. B nHacmoswee epems caiieak npeocmasisiem
SHAUUMENbHLII UHMepec KAK 00beKm oxpanvl npupoost. Kpome moeo,
OH uU2paem 6AdNCHYIO POib 6 Kavecmee OUON02ULeCKo20 UHOUKAmopa
COCMOSIHUSL CMENHBIX IKOCUCIEM, NOCKOAbKY USMEHEHUs. 8 YUCIEeHHOCMU
u pacnpeoenenuu dmo20 UOa OMpPaAdNCaAOm NPOYeccsvl, NPOUCX0OAuUe
8 npupooHoil cpede. Hanuuue kocmeu caileu 8 KYJIbMYPHbIX CILOAX
no30HebPOH3068020 6eKA NO3BOJIAACH PACCMAMPUBAMb €20 KAK 0OUH
U3 KI04esblx OXOMHUYLUX pecypcos OanHou snoxu. Ha cecoonsawmnuil
OeHb U36ECMHO 3HAYUMENbHOe KOAUYeCMB0 NAMAMHUKOE INOXU
OpOH3bL, 20€ 3ApUKCUPOBAHBL 300102UHeCKUe HAXO0OKU, OOHAKO He 8ce
no0BEP2IUCL NOIHOYEHHOMY Mopdonocuueckomy anaiuszy. B pabome
npeonpuUHAmMAa NONbLIMKA NOHAMb COCMOSHUE CMeNneHU U3y4eHHOCmuU
KocmHo2o mamepuana Saiga tatarica ¢ apxeonro2uieckux noceieHuil
anoxu Opousvl Kasaxcmana na ocnose aumepamypHuvix UCMOYHUKOG
U NepcoHanIbHbIX ocmeono2udeckux ucciedoganuu. OCnoeHoll yenvio
ABNAEMCA UCCIEO08ANUE U CUCTNEMAMUAYUS U3YUEHHOU UHGopMayuu no
KOUYECMBEHHOMY, MOPPOI0ULECKOMY U PESUOHATIbHOMY PACHPEOENIEHUIO
OCMAHKO8 AHMULONGI.

B 3aknwouenuu omobpasicena HeobXxooumocms 0anibHeuuux
KOMNIEKCHBIX UCCIeO08AHUL OCHEOKOMNIEKCO8 C NPUMEHEHUEM PA3IULHBIX
AHATUMUYECKUX MemOO08 OJis Dolee NOIHO20 NOHUMAHUSL IKONOUYECKUX
VCI08ULL U apeana calieakd 8 3Moxy QUHATbHOU OPOH3bL.
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Kurouesvie cnosa: catieax, snoxa 6poH3vl, noceienue, 0Cmeon0euteckuli
AHANU3, APXE0300102Us.

Brenenne

HccnenoBaHue OCTEOIOTHYECKOT0 MaTepHana SBISETCS BaKHEHIINM
WHCTPYMEHTOM BOCCTAHOBJICHHSI 9KOJIOTMIECKIX MCCIIETOBAHMM JIIsl TOHUMAHUS
B3aMMOOTHOIMICHUH JPEBHUX MOMYJSIINN C €CTECTBEHHOM Cpeloil oOMTaHMs.
W3yueHnne oCTEOJOrHYEecKOT0 Marepuaiga JUKUX MIICKONMHTAIOINX, TAKHX
KaK calraky, Ha apXeOJOTHYECKUX IMaMATHHUKAX SBISETCS Ba)KHOM YaCThHIO
PEKOHCTPYKIMN XO3STHCTBEHHOH JEATEIIFHOCTH W SKOJIOTHH APEBHUX OOIIECTB.

OnHako, HA CETONHSANIHUN J€Hb OCTEOJOTHYECKUH MaTepHall 3TMOXH
OpOH3BI OCTAETCS HEJIOCTATOYHO M3YYCHHBIM C TOUYKH 3PEHHUSI apXE0300JIOTHH.
CymiecTBeHHAs 4acTh KOCTEH He ObliIa MOJHOIIEHHO HCCIEJI0BAHAa, UTO
OTPaHWYMBACT BO3MOKHOCTB JUIs O0Jiee TITyOOKOTO MOHNMAHUS! TUETHI IPEBHUX
JKUTEJICH U MUTPAIIMOHHBIX IMyTel caiiraka [1]; [2].

Marepuajbl 1 METOABI

[MIpoBenenne MOp¢HONTOTHIECKOTO M CTATHUCTHYECKOTO aHalIM3a
apXxe0300JI0TMYECKUX JAHHBIX HAYaJIM OCYIIECTBIISATh CPAaBHUTEIHHO HEAABHO Ha
tepputopun Kazaxcrana. [TepBble nccne1oBaHNs OCTEOKOMITIEKCOB TAMSTHUKOB
3moXu OpOH3BI MPOBOJMINCH B KOHIE XX BEKa, Cpeln 0OHApOJOBAHHBIX
OCTEOJIOTHYECKHX KOJUIEKIINH BCTpeyanich (pparMeHTsl KocTel UKo (hayHBI, B
TOM 4Hcie u anTuinonsl cairu [3]; [4]; [5]; [6]; [7].

[Tpn m3y4eHUM MaTepHanoB, B KaUeCTBE HCTOYHMKOB HCCIEIOBAaHMUS,
HCTIOIb30BAINCH OITyOJTMKOBAHHbIC HAYYHBIE TPYBL, OTUETHI U3 APXCOJIOTMUECKIX
SKCTICTUIINH, a TAKXKE PA3IUIHbIE 0a3bI JAHHBIX 10 OCTCOJIOTMYECKUM MaTepraIaMm
13 TAMSATHUKOB MO3/JHEr0 OPOH30BOTO BeKa Ha Teppuropun Kasaxcrana.

[MTonOop HaydyHOTO MaTepHaIa OCYIIECTBISICS IO CIEAYIOINM KPUTEPHSIM:

— HaJIW4YUE B MyOJUKALUAX JAAHHBIX O MPHUCYTCTBHH OCTEOJOTHYECKUX
MarepuanoB Saiga tatarica;

— MPUHAJIEKHOCTDh APXEOJIOTHUECKOT0 00BEKTa K OMPEACICHHOMY
XPOHOJIOTHYECKOMY TTEPHOY, TPEUMYIIIECTBEHHO K 31T0XE MO3JHEH ((DUHAIBHOI)
6pomnssl (XII-VIII BB. 10 H. 3);

— apXEOJIOTHUECKHUH MMaMSTHUK KJIaCCU(HUIIMPOBAH KaK ITOCEIICHHE.

Oco0oe BHUMaHHE YJENSAI0CH CPABHUTEIbHO-aHATUTHIECKOMY W
ncroprorpaduueckoMy MoXoAaM JyIsi CHCTEMaTH3aIMN HAYIHBIX HCCIIEIOBAHNH.

Pe3yabTaTsl U 00cyKIeHUS

B pesynbprare oTOOpa paccMaTpHBAIOTCS CIEAYIOMINE apXEOoIOTHICCKHE
namaTHuk: HoBonukonbsckoe I, Yarnunka, Caprapel, Aracy, Konezason 111,
Mpipxbik, Tannapicait, lourain, Tapanryn.
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ITocenenne HoBoHMKOMBbCKOE | ABISIETCST apXEOTOTHUECKUM MTOCEIEHHEM
310Xu OpOH3BI pacloJIOKEHHOEe Ha JeBoM Oepery Mmmum, 6au3 ropona
[TerponmaBnoBcka. OCTEOKOMIUIEKC NUKHMX JKMBOTHBIX, MO CPABHEHHIO
C JOMAaIIHUMH, HEMHOTOYHCIIEH U OT OONIEero KOJHWYeCTBa COCTABIACT
Bcero 0,48 % (16) u3 xortopeix caiira 0,03 % (1). OguHOUHEIH (pparMeHT
MIPUXOUTCS HA POT, COOTBETCTBEHHO cammy [3]. K coxanenuto, B HICTOUHHKE
He mpezcTaBiIeHa WHPOpMALUS MO0 MOP(HOIOTHUECKOMY CTPOSHHUIO pora Juis
OIIpeIeICHNSI BO3PACTHBIX 0COOCHHOCTEN. BasKHOCTB TAaHHBIX 3aMEpPOB SIBISIETCS
rapaHTHEH NMOHMMAaHMS MPOMBICIOBOH JESATEIbHOCTH XuUTeNel mocenenns. K
MIPUMEPY, B 3aBHCUMOCTH OT NPHOIM3UTEIHFHOTO BO3PACTa MOKHO CKa3aTh O
CE30HE OXOTHI HA AHTHJIOMY.

YarnuHka — IocesIeHne 310Xu OpoH3bI pacrnosiokeHHoe B Kokmierayckon
obmactu 6nm3 cena OkTsA0phckoe. B eAMHUYHBIX 3K3eMILIApax ObIIH
3apUKCHpOBaHBI KOCTH MPEICTaBUTENCH TUKOH (payHBI M3 UCCIeTOBAaHHBIX 1647.
B c6ophuke ykazana nH(popManus 0 HalJEHHOM OCTEOJIOTHYECKOM MaTepHaie
AQHTWIIONBI CAlTH, HO K COKAJICHNIO, HE OBUIO ONMMCAHO KaKoil (parMeHT OblI
oOHapyxeH [4].

Caprapsl — 1ocesieHHEe 31I0XH MO03/1HEel OpOH3bI Ha JIeBOM Oepery peku
7Kabaii B 30 kM oT ropoma Atdacap. Cpemn 5707 3K3eMIUIIPOB OCTEOTOTTIECKOTO
KOMIUIeKca ObLI0 0OHapyxeHo okono 20 KocTeld TUKUX JKUBOTHBIX, U3 HUX
6 (parMEeHTOB POTOBBIX CTEPIKHEH MPUXOJITCS Ha aHTIIIONY cairy. M3 momydeHHON
nH(popmManuu MOXKEM CcKa3aTh, YTO POTAa COOTBETCTBEHHO NPUHAJICKAIN
camny [5]. Ha mocenennn HoBoHmkonsckoe | HaOmI0Mamace mMpakTUYECKH
aHAJIOTUYHASI CUTYalHsl C HETPEICTABICHHBIMU JaHHBIMU O MOP(OMETPHUIECKOM
aHaJIM3€e POTOBBIX CTEPXKHEH, B CBSI3U C UM HEJB3s NPEJNOJIO0KHUTh BO3PACT
caiirn. Haxozxa 6 poroBbIX CTep)KHEH MOKET CBUAETEIBCTBOBATh KAK MUHUMYM
0 3 0co0s1X, HO TaK)KE MOJKET YKa3bIBaTh HA 6 PA3HBIX CaMIIOB, €CIIH pOra ObUTH
M30JIMPOBAHBI B APXEOJIOTHIECKOM KOMIUIEKCE.

Aracy | — 01HO U3 KpYyNHEWHIINX MOCENEHUN 310X Pa3BUTON U NO3AHEN
o6ponssl LlerTpansHoro Ka3zaxcrana. ATacyCKHil KOMIIIEKC PaCIIONIOKCH
B 35 kM ot ayma Kepurray lllerckoro paiiona KaparannuHckoil o0macT.
[Tpn uccnenoBaHUM apXEOJOTMYECKOTO MaMATHHKA OBIIIO OOHAPY>KEHO CBBIIIE
10 TBIC. hparMeHTOB OCTEOIIOTHYECKOTO MaTepHaIa U3 KOTOPBIX MPOLEHT TUKOH
¢ayns! cocrasisuia 10,3 % (561 5k3.). @parMeHTs KOCTHOTO MaTepuara cairaka,
13 JAHHOTO TPOIIEHTHOTO COOTHOLIEHUSI, COCTaBisieT 249 sxk3eMisipoB. B cBszn
C 3TUM MOXHO CKa3aTh, YTO aHTWJIOINA SIBJISIACH OCHOBHBIM OOBEKTOM OXOTBI
JPEeBHUX skuTeneit nocenenns. OCHOBHast Macca HalIEHHOTO OCTEOJI0TNIECKOT0
MaTepuajia MPUXOJUTCA Ha POTOBBIE CTEP)KHHU, NATOYHBIE M TapaHHbIE
KOCTH, 4TO cocTaBisieT 50 % OT BceX KOCTeH IUKMX XKMBOTHBIX HailIEeHHBIX
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Ha TIOCEICHUH [6]. AHTHIIONBI caifra sIBISETCS] CTaAHBIM XHBOTHBIM, OCOOEHHO
YSIBUIMOE BO BPEMsI MacCOBBIX MUTPALUI WM 3UIMOBOK, B CBSI3H C YEM MOXKHO
BEPOSATHO YTBEP)KAATh, YTO XXUTEIHN IOCEICHUS yCTPAaUBaJIN 3arOHHYIO WIN
3aca/Hyl0 OXOTy. BpiOopodHOe HaxoxIeHHe Tpex Ipymn (parMeHTOB KOCTEH
MOXeET OBITh PE3yJIbTATOM ECTECTBEHHOTO IPOIIECCA COXPAHHOCTH.

[Mocenernne Konesson III pacmonmoxeno B Kocrtanaiickoit obmactu B
Haypsymckom paiioHe W OTHOCHUTCS K MO3JHEMY 3Tamy 31Moxu OpoH3bl. U3
apXeoJOTUYECKOro MaMATHHKa ObUT0 m3BiIedHO 3196 (pparMeHTOB KOCTEH.
Ha momto mukmx xuBOTHEIX mpummiock 0,59 % (19), wa caiiry 0,062 % (2).
@parMeHTHI IPEACTaBICHbI ABYMsI TApaHHBIMH KOCTSIMH HJIM acTparajaMu, 0o
apxeo300J0ruueckomMy aHanuzy Maxkaposoil JI. B., npunapiexasie 1ByMm
oco0siM [7]. HapaBHae ¢ poramu, actparaisl He yHOTPeOISIINCH B ITUIILY B OTIINIAN
OT IPYTMX MACHCTBIX 4aCTEH CKENeTa, O3TOMY ITPEe/ICTaBICHHbIE (PParMEeHTHI Halle
HaXoJsT Ha apXeoJOTHUECKHX packomnax. biaromapst 6oipmIoMy comepKaHuio
KOMITAaKTHOTO BEIIECTBA OHM JIy4IlIe IPOTUBOCTOST BIIare, KUCIOTHOCTH ITOYBBI
1 IpyruM (akTopaM BIMSIOIINE Ha PA3JI0KEHUE OCTEOIOTMYECKOTO MaTepHara.

MBIpKBIK — TOCEIEHHE SITOXH IT03/1HEH OPOH3BI, PACIIOI0KEHHOE Ha ITPAaBOM
Oepery p. Atacy B 10 kM roro-3amagaee mocenenus Aracy [. Ocreorornyeckuii
KOMIUIEKC B OCHOBHOM IIPEJCTABJIEH KOCTSMHU MOCTKPAHHAIBHOTO CKEJETa.
OOmast COBOKYMHOCTh KOCTEH JOMAITHUX M JAWKHX >KUBOTHBIX COCTaBISET
6260 xocTtel, rae Ha 100 BTOPBIX npuxogurcs 149 sxzemmisipos (2,38 %).
W3 gncna ¢parMeHTOB KOCTEW MpeACTaBHTENEH TUKOW (ayHBI, 0COOCHHO
MPOMBICIOBOH sABIsIach caiira. O0 3TOM CBHAEIBCTBYIOT HalJICHHBIE
66 (parMeHTOB KOCTHOTO Marepuajia, B KyJIbTYPHOM CJIO€ ITOCEJICHHS,
MIPEACTaBICHHBIC POTOBBIMU CTEPKHIMH, (PparMEHTAMH 4Yepera, MSTOUYHBIMU 1
TapaHHBIMU KOCTSIMHM, a TaKkKe (pajaHraMu nanbleB. EanHcTBeHHBINH (parMeHT
Yyepera caiiri N3 NCCIIEA0BaHHBIX OCEICHNI MOXKET CBHIETEIECTBOBATH O TIOJTHOM
HCIIOJIb30BAaHUH TYII, TO €CTh €CJIN Oblila IPHHECEHA, a He pa3JielaHa Ha MecTe
JUTS TIONYYeHUs MACHBIX dacTeid [7]; [8].

Tannpicali — moceneHue JPEBHUX METAIIYyPTOB MO3THEOPOH30BOTO
BeKa B YJbITaycKoi ctenu, Ha ciusHud pek JKesnel m Tangsicail. M3ydyeHo
9191 ocTeosornueckoro mMarepuaiia, U3 KoToprelx 5577 xocTel OoTHOCATCA K
rpynne «ompeaenuMbiey. dparMeHToB KOCTEH caifraka Obulo 0OHapyXeHO
370 sx3eMIusIpoB, Tpuxomsmuecs Ha 113 ocobeit. Cpeaut MSICHBIX TUKHAX BHJIOB B
HanOOJBIIIEM KOJIMIECTBE 0XO0Ta BeJlach Ha caiiry. [aiimydenko JI. JI. B pe3ympraTe
aHaJIM3a ONPEEIIHNII, YTO OX0Ta HA AUKOTO KMUTOIIAPHOKOIIBITHOTO BEJIACh TOJIBKO
B ietHee Bpems [9]; [10].

[ocenenue Houran pacnionaraercs B 208 KM K I0ro-BOCTOKY OT I. Kaparansl
B ropax Kent. [latupyercst BpeMeHeM 1epexoia OT No3JHeH OpPOH3bI K paHHEMY
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JKeJne3HOMY BeKy. DayHUCTUYECKOMY aHAJIM3Y MOJABEPIIIUCH 2457 3K3eMILISIPOB
OCTEOJIOTHYECKOTO MaTepuaia, OOJBIIMHCTBO KOTOPOTO MHTEPIPETHPOBATIOCH
B Ka4eCTBE «KYXOHHBIX OCTATKOB». Jl0Js NMKHX JKHBOTHBIX COCTaBISET
2,44 % (60 5k3.), Ha caiiry npuxoautcs 12 ¢parmeHToB KocTel. B pesymnbrare
anamu3a [aiimydenko JI.JI. Bce HalimeHHBIe (hparMEHTHI CaliTH MPHHAIICKATH
8 0co0sM. B Hay4HOM HCTOYHMKE MPUBEAEH TEPMHH IO€JaeMasl Macca Tela
(IIMT), KOTOpBI{ TIpeanoaaraeT psj pPacdeToB, TAE CICAYET YIECTh CPETHHHA
BEC ’)KUBOTHOTO M JIOJIIO MTPUTOAHYIO ISl yIOTpeOIeHus B uity. B pesynbrare
KOTOPBIX Ha JIOJIO AUKHUX )KUBOTHBIX Mpuxomutcs 7,2 % msacuoi mumw [IMT. Ha
JIOJTIO CAlTH 3TOT MPOLIEHT COCTABIISIET MEHbIIE eAnHUIEI [11].

ITocenenue Tapanryn pacnosioxeno B KapramumHckom pailone,
AKTIOOMHCKOH 00J1acTH U JaTHpyeTCs MOXOH Mo3aHel OpoH3sl. MH(bopManms
110 apXe0300JIOTHUECKOMY aHaJM3y Ha JIAHHOM apXeOoJOTHYECKOM KOMILIEKCE
SIBJISICTCS TIPEABAPUTENILHON. MophoornaeckoMy aHaIu3y MoBEPIIIOCH CBBIMIE |
TBICSIYM KOCTHBIX OCTAHKOB, Ha JIOJIO TUKHX )KUBOTHBIX IPUXOAUTCS He 6onee 20
9K3EMIUISIPOB, Calire MPUHAUICKNUT SAMHUIHBINA (pparMeHT. Pe3ynbraTsl aHaIM3a
TIOKA3aJIM, YTO IPEICTABUTEIN TUKON (payHBI 3aHNMAIIM HE3HAUNTEIbHYIO YacTh
B ITUIIIEBOM PAILlMOHE JKUTENeH Ha JaHHOM KomrIniekce [12].

Pucynox 1 — Mecrta oOHapy»KeHHUs] OCTAaHKOB cailraka
Ha MOCEJICHUSX MOXH OPOH3BI.
1 — HoBonukonbckoe I, 2 — Yarnuuka, 3 — Caprapsi,
4 — Aracy I, 5 — Konespop III, 6 — MbIpKbIK,
7 — Tanpgsicail, 8 — Jlonran, 9 — Tapanryn
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BriBoabl

B pesynbraTe H3ydeHHs 300J0TMUECKHUX JAHHBIX 110 IEBATH apX€0JI0rNUeCKUM
MIOCEJICHUSIM DIIOXHU IT03/HEH OpOH3bI HauOOJbIIee KOJIMYECTBO (PParMeHToOB
6bL10 3aduKcUpoBaHo Ha moceneHusx Artacy | m Tangwicail (Tepputopus
Kaparanaunackoii obmactu). CTaTUCTHYECKHH aHAIN3 OTpa)kaeT OOJBIIYIO
3HaYMMOCTb B KOHTEKCTE CE30HHOW OXOTBI U HCIIOJIb30BAaHUIO MUTPAI[IOHHBIX
ITyTel )KUBOTHBIX.

O06001eHne IMEIOINXCs JAHHBIX TOKa3bIBAET, YTO, HECMOTPS Ha HEMaJoe
KOJMUYECTBO apX€0300JI0rMUECKOT0 MaTepuaa, caiirak 0CTaeTcs CPaBHUTEIBHO
c1ab0 M3yYEeHHBIM C TOYKH 3pEHHUs OMOJOTHYECKOW MHTEpPIpEeTalnuu, 4TO
00yCIIOBIIMBAET AaKTyaJbHOCTH NMPHUBJICUYCHUS CHEIHATNCTOB-300JI0TOB U
Pa3BUTHUSL MEXIUCUHUILUIMHAPHBIX HCCIEIOBAHUN. DTOT 0030p MOCITYXHUT
OCHOBOI AJIs JaNbHEHIINX apXe0300J0THYECKUX UCCIEAOBAHUN U MO3BOJIUT
pacIIIPUTH 3HAHUS O B3aUMOJIEWCTBIY YEJIOBEKA C OKPYIKarOILEeil cpesioi B AIOXy
1o31He 6pon3bl. OJHAKO yXKe Ha COBPEMEHHOM 3Tare MOKHO YTBEPKIATh, YTO
B3aMMOJICHCTBHE MEX/ly YEJIOBEKOM M CaiirakoM B MO3JHEM OPOH30BOM BEKe
OBUIO YCTOMYMBBIM M OTPaKaeT aJanTalloHHbIE CTPATETUH IPEBHUX O0MIECTB
K MIPUPOIHOMN CpeJie CTENHOTO PEerHoHa.
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OCTEOJIOTUSLJIBIK MATEPUAJIJTAPABI BL1Y KAFJIAVBI
SAIGA TATARICA KABAKCTAHJIAT'BI COHI'BI KOJIA 19YIPI

Kazaxcman xaszipei ocone mapuxu 0ayipde akOoKeHHIH Hezizel
MexeHOeumin dcepi 6onvin mabdwviiaovl. Kazipei mapany aimazvina
Conmycmik, Opmanvix sicone iwinapa bamoic Kazaxcman kipedi. Kazipei
yakbimma aKboxeH HCOoUubLLy Kayni moHin mypaan maduammaol Kopeay
00vekmici peminoe YIKeH Kbl3bleyublivlK myovipadvl. CoHbLMeH Kamap,
0J1 OaNANBIK IKONACYUENEPOIH HCAZOAUBIHBIY OUOLOSUSLIBIK KOPCEeMKIUuLL
peminde Maywl30bl PO AMKApPAObl, OUMKeHi OY1 MypOiH CAHbl MeH
mapanyviusly e32epyi mabuzu opmaoa OOAbIN HCAMKAH npoyecmepoi
kopcemedi. CoHebl Kona 02VIpiHiy MaOeHU KabammapblHOa aKOOKeH
cytiekmepinin OOJIYbl OHbL OCbI 02VIPOIH He2i32l AHUBLIBIK PeCyPCMapbIHbIH
0ipi peminde Kapacmolpy2a MyMKIHOIK Oepedi. Byeinei KyHee Oetiin
300/102USNILIK OJICANAD AHCA3BLIZAH KOJLA 0dVIPI ecKepmKiumepiniy
e0ayip beniei beneini, Oipax onapovly OAPIBIZbL MOIK MOPPOLOSUSLIBIK
manoayoan emxer JHcox. byn socymvicma a0ebu depekkozoep MeH diceKke
ocmeonocusnblK 3epmmeynep He2izinoe Kazaxcmanuviy Koaa 0ayipinoeei
apxeonocusiivlK, MypaKmapwvlHoagbl aKOOKeH mamapuKracvl cyuex
MAMePUanIbIHbLY 3epMmeny 0apedNcecin mycinyze maanblHblC JHeacaiobl.
Heezizei makcam — O6KkeH KanoblKmapwiibly CAHObIK, MOP@ONI0USIbIK
JICOHE AUMAKMbLK MAPALYbl MYyPaibl 3epmmenzer aKknapammol 3epmmey
JlcaHe dicyeney.

Kopovimbinowl coyzvl Kona 0ayipindeei aKkboKeHHIH MIpWiniK emy
opmacel MeH KOpUAazan Opma Jca20atiiapbli oAbl MyCiHy YU apmypii
AHATUMUKATBIK 20ICMepOl KOLOAHA OMbIPbIN, OCIMeOKOMNIeKcmepoi 00aH
api dlcan-dicakmol 3epmmey Kajcemminiein kepcemeoi.

Kinmmi co30ep: akboxen, Kona 0ayipi, KOHbICIAHY, 0CMeOI02USLIbIK
manoay, apxeo300102usl.
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STATE OF KNOWLEDGE OF OSTEOLOGICAL MATERIALS
OF SAIGA TATARICA OF THE LATE BRONZE AGE
IN THE TERRITORY OF KAZAKHSTAN

Kazakhstan is the main habitat of the saiga in the modern and
historical era. The modern distribution area includes Northern,
Central and partially Western Kazakhstan. Currently, the saiga is of
considerable interest as an object of nature conservation, which is
under threat of extinction. In addition, it plays an important role as a
biological indicator of the state of steppe ecosystems, since changes in
the number and distribution of this species reflect the processes occurring
in the natural environment. The presence of saiga bones in the cultural
layers of the Late Bronze Age allows us to consider it as one of the key
hunting resources of this era. To date, a significant number of Bronze
Age monuments are known where zoological finds are recorded, but not
all have been subjected to full morphological analysis. In this paper, an
attempt was made to understand the state of the degree of study of the
bone material of Saiga tatarica from archaeological settlements of the
Bronze Age of Kazakhstan on the basis of literary sources and personal
osteological studies. The main objective is to study and systematize the
studied information on the quantitative, morphological and regional
distribution of antelope remains.

The conclusion reflects the need for further comprehensive studies
of osteocomplexes using various analytical methods for a more complete
understanding of the environmental conditions and habitat of the saiga
in the final Bronze Age.

Keywords: saiga, Bronze Age, settlement, osteological analysis,
archaeozoology.
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MPHTMU 68.43.41 Brenenne

B nacrosimee Bpemst B Kazaxcrane pasBuBaeTcs KyJabTypa yInoTpeOIeHHUs
https://doi.org/10.4808 I/MBNE2746 puIOHOI npoaykiuy. Tak, mo nadopmanun nHGopMannoHHOro pecypca https:/
ranking.kz/, B yerBeproMm kBapTaie 2024 rona ynorpebiieHHe phIOBI BO3POCIO
*A. K. Xlymaxmemoe Ha 2,5 % wiu 3,7 xr Ha qymy HaceneHus. V3 HUX OCHOBHAs J0sl Ui 2,2 KT

TOO «QazOrmany, MIPUXOJIUTCS HAa CBEXKYIO M OXJIKACHHYIO phIOy [1].
Pecmy6nuka Kaszaxcran, 1. Kaparanma OpHaxo, 1o HH(GOPMAILUH ATOTO K€ NHPOPMAIIMOHHOTO PeCypca PhIHOK IO
ORCID: https://orcid.org/0009-0008-6289-4907 pBIOE, pakooOpa3HeIM 1 MosuTIOcKaM (53,2 % crpoca) 3aBUCHM OT UMIopTa. B
*e-mail: kazorman.kz@mail.ru CBSI3U C 9TUM, BO3HUKAET HE0OXOJMMOCTh Pa3BUTHSI yIIOBA U ITepepadOTKU PHIOBI 13
MecTHBIX BostoeMoB [2]. CorntacHo nanHbIM KoMuTeTa 1mo cratuctuke Pecryormuiku
BJIIMSHUE BUOTEXHOJIO MHYECKUX METOHOB KazaxcraHn, exeroauslii 00beM MPON3BOACTBA COJICHON PBHIOHOHM NMPOTYKIMA
HA MPOLJECC MOCOJIA U CO3PEBAHMNS PbIBbl cocTaBJIsieT OKOJIO 12—15 ThICSIY TOHH HpU 3TOM HaONIOJAeTCsl TEHJEHIHS K

YBEJIMYECHUIO TAHHOTO ITOKa3arelisi. B COBpeMeHHBIX YCIIOBUSX Pa3BUTHS PHIOHON
oTpaciii 0coboe 3HaueHHe MpuodpeTaeT pazpadboTka 3(P(PEeKTUBHBIX TEXHOIOTUI
nepepaboTKH MECTHOTO CHIPbS C IIEJBI0 00eCleYeHNs MPOIOBOILCTBEHHON
0€30I11acCHOCTH CTPaHbI ¥ CHW)KEHHS 3aBHCUMOCTH OT uMIopTa [3].

[Tpon3BOACTBO COEHOM U BSUIEHOM PHIOBI SIBIISETCS OTHUM M3 TPaJUIIHOHHBIX
1 BOCTPEOOBAHHBIX HANPaBIeHUH prIOONepepadaThIBArONIel TPOMBIIIIIEHHOCTH
BO BceM Mupe. OJIHO M3 OCHOBHBIX MPOOJIEM IIPH IIPOU3BO/ICTBE COJIEHOH PHIOBI
SIBIII€TCSI JUIMTENBHOCTD MIPOIecca CO3PEBaHMs, KOTOPHII MOXET 3aHUMATh OT
HECKOJIBKUX HeJIeJb J0 HECKOJIbKUX MECSIIEB B 3aBUCHMOCTH OT BHZA PBHIOBI 1
MIPUMEHSEMOMN TEXHOIOTUU. DTO NPUBOIUT K YBEIMUYEHUIO TPOU3BOJICTBEHHOTO
LMK, CHIKEHNIO 3()(PEeKTUBHOCTH UCIIOJIB30BAHMS NMPOU3BOACTBEHHBIX
IUI0IIafe! 1, Kak ClIeAICTBUE, K YJOPOKAHUIO TOTOBOM npoaykiuu. Kpome Toro,
JUTUTEIBHOCTD MPOIIECCa CO3PEBAHUS MOBBIIIAET PUCKH MHUKPOOUOIOTNYECKON
TIOPYH ITPOTYKTA U BBIHYKJIAET IPUMEHSTH JIONIOJIHNUTEIbHBIE KOHCEPBAHTHI.

VYka3anHbple MPoOJIEMbl MOXHO PEHIUTh C MOMOINBIO NMPUMEHEHUS
OMOTEXHOJIOTHYECKUX METOJI0B. [IprMeHeH e CTapTOBBIX KYJIbTYP, (PepMEHTHBIX
MpernapaToB U APYrHX OMOJOTHYECKH aKTHBHBIX KOMIIOHEHTOB IO3BOJISET,
BMECTE C YCKOPEHHEM Ipoliecca CO3pPEeBaHUs, L€JICHAIPABICHHO BIUATh HA
(dbopMHpOBaHHE OPraHOJENTUYECKNX XapaKTePUCTUK IOTOBOI'O MPOIYKTa,
MOBBIIIATH €r0 MHUIIEBYI0 IEHHOCTh U Oe3omacHocTh. buoTexHomorndecknue
MO/IXOJIBI CIIOCOOCTBYIOT OoJiee palMOHaIbLHOMY HCIOJB30BAHUIO CHIPHS U
CHIDKEHMIO 9KOJIOTUYECKOM Harpy3Ku Mpou3BoACTBa [4].

OcoObIil HHTEpeC BBI3BIBAECT 03ep0 banxam, KOTOPHIH pacroyiokeH B
I0r0-BOCTOYHOI yacTu Hamred crpanbl. O3epo banxamn seisiercst 6ecCTOYHBIM
MOy TPECHOBO/IHBIM 03€POM, 3aHUMAIOIIUM IIOIIAb 16,4 Thic. KM (110 JAHHBIM
2023 r.), 94TO J1eJIaeT ero TPEThUM 10 BEIWYHMHE CPEIN BHYTPEHHHX BOJOEMOB
Hentpanbuoii Azun nocne Kacnuiickoro mopst 1 Apansckoro ozepa [5]. B

B ycnosusx unmencuguxayuu puiono2o xo3aiicmsa u Heodxooumocmu
PAYUOHATLHO2O UCHOAb308AHUS 6HYMPEHHUX 6000eM08 Pecnybauxu
Kaszaxcman, exniouasn ozepo banxaw, eospacmaem axmyaibHOCHb
HAYYHO20 0OOCHOBAHUA NUUEBOL U MEXHOIOSUUECKOU YEeHHOCU OCHOBHBIX
NpOMbICI08bIX 8U008 pblh. B npedcmagienHol pabome nposedeHo
8CecmopoHHee UCCIe008arue namu 8Ud08 pwlo: cyoaxa (Sander lucioperca),
cazana (Cyprinus carpio), newa (Abramis brama), oxyus (Perca fluviatilis)
u xapaca (Carassius carassius), evliagiugaemvix ¢ ozepe banxaw.
Ipoaranu3uposanvl XumMuiuecKu cocmas, HepeemuiecKkas YeHHoCmb,
AMUHOKUCTOMHBIL U HCUPHOKUCTOMHBIL NPODUIU, & MAKIHCE (DYHKYUOHATLHO-
MEXHOI02UYeCKUe XaPAKMEPUCTIUKY MbILUEUHOU MKAHU. YCmAaHo8IeHo,
umo 6enKo8as YeHHOCHb UCCIe0YeMbIX 00BEKNO8 GbICOKA, COOEPIHCAHUE
He3aMEHUMBIX AMUHOKUCTOM noHOCcmbio coomeemcmeyem uikane PAO/BO3.
Ocobulil uHmepec npedcmagiaenm HCUPHOKUCIOMHYIL COCINAB, GKIFOUARUULL
SHAUUMETLHYIO 000 NOTUHEHACHILYEHHBIX HCUPHBIX KUCTOM, OIACONPUAIIHO
BIUAIOWUX HA MEMADOTUIM Ue06eKd. B pamKax oyeHKu mexHon0UecKux
CBOUCE BbIABNEHbL BUIOCNEYUDUUECKUEe 0COOEHHOC, 3HAYUMbIE NP
nepepabomke: Kapnoswvie pvidvl 001a0arom aydulell 61a20y0epucusarouleri
U IMyILSUPYIOWEll CHOCODHOCHIBIO, M020A KaK OKYHesble — 60/1ee 8blCOKOI
NAOMHOCHbIO 2ene60ll cmpyKmypbl. TlonyuenHvle OaHHble NPeOCmAsaOm
HAYYHYIO U NPUKIAOHYIO YEHHOCTb O NUWEBOU NPOMBIULIEHHOCMU,
AKBAKYIIYPbL U PA3PAOOMKY OUOMEXHOTOSUYECKUX PeuleHUll NO yOOKOlL
nepepabomie banxauickotl pulovl. Pesyivmamol ucciedoganuii Mo2ym Obims
UCNON308AHBL NPU NPOUZBO0CEE PLLOHBIX NPOOYKIOS.

Knwuesvie crosa: banxaw, pviba, cozpesaHue, nocon pwiowl,
epmenmayus.
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HacTosIIIee BPeMsl, BCIEACTBUE C MCKYCCTBEHHBIM M3MEHEHHEM HMXTHOLEHO3a
o3epa B 1930-1960 rr., B HEeM OOMTArOT CyJak OOBIKHOBCHHBIH, ca3aH, JIeIl,
Oanxamickuii OKyHb, OB aMyp, Kapach U Jp. [6], OMHAKO TEXHOJIOTHYCCKIE
0COOEHHOCTH TTepepadOTKH OATXAIICKUX PHIO H3YYEHBI HEOCTATOYHO.

Pa3paboTka HaydHO 00OOCHOBAHHBIX OMOTEXHOJOTHYECKHX METOIOB
1103BOJIUT OoJiee 3(h(hEKTUBHO MCIOIB30BaTh PHIOHBIC PECYPCHI 03€Pa, TOBBICHTH
J00aBIIEHHYIO CTOMMOCTB IIPON3BOJMMON IPOIYKIIMH U 00ECTIEYNTh YCTOHINBOE
pa3BUTHE PETHOHAIBEHON PhIOOTIepepadaThIBAONICH TPOMBIIIIICHHOCTH [7].

Bonpocamn 0MOXMMHUN CO3pEBAHMS COJICHOHN PHIOBI M MPUMEHECHUS
OMOTEXHOJIIOTHIECKUX METOA0B B ppIOOTIEpepabOTKE MOCBAIIECHBI paOOTHI MHOTHX
nccnenosateneii. @yHIaMEeHTAIbHBIE ACIEKThI ONOXMMHYECKHX MTPOLECCOB MPH
TOCOJIC ¥ CO3PEBAHNH PHIOBI OBLTH HCCIIEA0BAHEI B padoTax [8; 9; 10] mpumMeHeHue
(hepMEHTHBIX MPETIapaToOB B TEXHOJIOTHH PHIOHBIX MPOITYKTOB N3ydallH.

OOHAKO MCCIIEeIOBaHMSA, MOCBSIIEHHbIE OMOTEXHOJIOTHIECKIM METOAaM
MHTEHCU(UKANU CO3pEeBaHUs PHIOBI M3 BojoeMoB KazaxcraHa, B 4acTHOCTH
o3epa banxarn, kpaiiHe orpanndeHsl. B Hay4qHOM MTEpaType npeicTaBlIeHb JINIIb
OTAETbHBIE PabOTHI MCCIIEIOBATENCH, Kacaromuecs OMOXUMHYECKOTO COCTaBa
1 TEXHOJIOTHYECKHX XapakTepUCTHK pbIO o3epa bamxam. Cucremarnueckne
HCCIIEeI0BAaHUs 10 pa3paboTke OMOTEXHOJOTHYECKUX METOJIOB BIUSHUS Ha
TMIPOIIECC 1TO0COJIa U CO3PEBAHMS OATXAMICKON PHIOBI 10 HACTOSAIIETO BPEMEHH HE
MIPOBOJMIINCH, YTO MOJATBEP)KAAECT HOBU3HY M aKTyaJlbHOCTh JAaHHOW Hay4HO-
HcciegoBaTenscKoi padotsr [117]; [12]; [13].

Llenbto nccneoBaHmii IBISETCS HCCIIEI0BAaHUE BIMSHUS OMOTEXHOIOTHIECKUX
METO/I0B Ha MPOLIECC MOCONIA ¥ CO3PEBAHUS PHIOBI.

Marepuajbl 1 METOAbI

B kadecTBe OCHOBHOTO 00BekTa ObLTa BEIOpaHa prIOa W3 o3epa bamxam:
CyJaK, ca3aH, JIelll, OKyHb, Kapach.

Jlnst mpoBeneHUs HCCIENOBAaHUNW MCHOJIBL30BAINCH: MOBapeHHAas
COJIb BBICIIETO COPTA, CTAPTOBBIC KYJIbTYPHl MOJOYHOKHCIBIX OaKTEpHUit
(106-107 KOE/r): L. Plantarum, P. Acidalactici, pepMeHTHI: KOJUTareHasa,
MpoTeasa, TPAHCTIyTaMUHA3a U KOMOWHUPOBaHHbIN coctas: L. Plantarum +
KoytareHasa, P. Acidalactici + mpoTeasa.

JlabopaTopHble Hccie10BaHNs IPOBOMIINCH Ha Kadenpe «bruotexnomorns»
HAO «TopalrbIpoB yHUBEPCHUTET», SKCIIEPUMCHTAIbHbBIE HCCIIEI0BAHUS
B TOO «QazOrmany, gacte paboT ObIJa mpoBegeHa B JTa0OpaTOPHAX
HAO «KaparanagiHCKH TOCYAapCTBEHHBIN YHUBEpCUTET HMEHHU A. BykeToBay.

Bce sxcnieprMeHThI TPOBOAMIIHCH B S-KpaTHOM ITOBTOpeHNH. CTaTncTHYecKast
00paboTKa pe3yIbTaTOB MCCIEJOBAHUHM OCYIIECTBISIIACH C MCIIOJIb30BAHUEM
Microsoft Excel.
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Bru1oB peIOE TpON3BOAMICS B BeCeHHE-TIeTHHH Ieprno 2024 roxa Ha o3epe
banxar.

ConepxaHre aMHHOKHCIIOT onpeessuin MetooM BXXX, xupHBIX Kuciot
— METOJIOM Ta30BOH XpomMaTorpaduu, HCHoIb30BaHo Mo 20 00pa3oB KaKa0ro
BHJA PHIOKI.

Mopdomerprueckne MoKazaTeiIn MOoJTydeHbl IpH 00paboTKe HE MEHee
50 »K3eMILUISIPOB KaKJ0T0 BHUJIA.

Omnpenenenne akTUBHOW KUCIOTHOCTH (pH) mMpoBOAMIIOCH C TOMOIIBIO
PH-metp uudposoro EZ-9909SP ¢ ucnons3oBaHHEeM KOMOWMHUPOBAHHOTO
AJIEKTPOa B BOJHOW BRITSHKKE U3 00pasia B cooTHomeHn# | : 10.

OmnpeneneHne 00mMeEro KOJTWYECTBa Me30(DUIBHBIX a’3pOOHBIX U
(akynpTaTHBHO-aHaYPOOHBIX MUKpooprann3MoB (KMA®AHM) npoBoanuiock
o 'OCT 10444.15-94.

BrisiBnenue n onpeneneHne KOIUYECTBA MOJOYHOKUCIBIX OakTepui
TIPOBOIMIIOCH ITyTEM IT0CEBa Ha CeIeKTHBHBIE cpesibl MRS, cocTosimieit u3 OysiboHa
u arapa.

OnpeneneHne MEPEKUCHOTO YUCIa OMPEAEIIOCh HOAOMETPUIECKUM
cnioco6om o 'OCT 7636-85.

OrnpeneneHne BJIarOCBs3BIBAIOIIEH CITOCOOHOCTH MBIIIEYHONW TKaHU
MIPOBOANIIN TIpecc-MeToioM I'pay n Xamma.

OpraHoJenTH4ecKue MoKa3aTesn MPOBOIMWINCE M0 5-0ajUIbHON HIKaJe.
OueHnBaINCh BHEIIHUH B, LIBET, 3aI1aX, BKYC, KOHCUCTEHIINS, COYHOCTb.

Pe3yabTaTsl U 00cyK1eHUe

CoBpeMeHHBIN cocTaB peIOHOTO HacejeHUs o3epa banxam sBiseTcs
pe3yiIbTaTOM JJIUTEIbHON SBOJIONMH SKOCHCTEMBl M I[€JICHANpPaBICHHBIX
AKKJIMMaTH3a[HOHHBIX MEPONPHUATUH mpomuioro croxetus. CormacHo
HCTOPHUYECKNM JIaHHBIM, A00pUTeHHAs UXTHO(ayHa 03epa HACUUTHIBANIA 7 BU/IOB,
BKJIIOYask TAKNE SH/IEMUYHBIE BU/IBI KaK OAJIXAIIKUI OKYHb, OaJIXalIcKas MapuHKa,
rytoad u 1p. JlanHas ¢payHa chopMUpOBaNIach B YCIOBUSIX JITUTEIBHON H30JISIAN
BOJIOEMA U XapaKTEepPH30Ballach BHICOKUM YPOBHEM SHIEMHU3MA.

KopeHHbIe U3MEHEHHUSI B CTPYKTYpE MXTHOLIEHO3a 03€pa MPOU3OIIIN B
1930-1960 rr, xorma OblIa TpoBeneHA MacIITaOHas aKKIMMAaTH3AINs HOBBIX
BHIOB PBIO C IIEJIBIO0 MOBBIMIEHHUS PHIOONPOIYKTHBHOCTH BoZoeMa. B o3epa Obun
MHTPOAYIMPOBAHBI Ca3aH, CyaK, Jell, OeNblif aMyp, TOJICTOIOOHUK, Kapach.

Ha nanHbIil MOMEHT HanOOJIbIIEE IPOMBICIIOBOE 3HAUECHHE MUMEIOT CYAaK,
casaH, Jell, OKyHb, Kapach M, B CBSI3M C 3THM, B XOJE€ MCCIEeI0BaHUs ObLIa
MIPOBEJICHA CPAaBHUTEINIbHASI XapaKTEPUCTHKA XUMHUECKOTO COCTaBa M IHUIIEBON
LIEHHOCTH 3TUX BUJIOB PHIO.
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Pe3ynbTaThl McciIe0BaHUNH XUMHUYECKOTO COCTaBa M IMHUIIEBOM IIEHHOCTH
TKaHEH MPOMBICIIOBBIX PBIO IIOKa3aIM BBICOKYIO ITUIIEBYTO IEHHOCTH (Tabmmma 1).

Tabnuma | — XuMuuecKuii coctaB M SHEpreTHIecKas IICHHOCTh

Bun peios1 | Beaku, % | Kupsl, % | 3oaa, % | Baara, % 3H62)el:;:::::’l€aﬂ
Cynak 19,840,3 1,2+0,1 1,3+0,1 77,7+0,5 90,0+1,8
Cazan 16,4+0,4 5,8+0.4 1,2+0,1 76,6+0,6 118,223
Jlemy 17,24+0,3 4,1+0,3 1,3+0,1 77,4+0,5 106,5+2,0
OxkyHb 20,4+0,4 1,8+0,2 1,4+0,1 76,4+0,6 98,2+1,9
Kapacw 15,24+0,3 3,8+0,3 1,2+0,1 79,8+0,7 95,0+1,8

Tak, u3 Tabmuubl 1 BUAHO, YTO cojaepkaHue Oenka B MbIIIEYHOH TKaHU
Bapbupyetcs oT 15,2 1o 20,4 %, 4TO COOTBETCTBYET BBICOKO OEIKOBOMY
CBIPBIO, @ BBICOKOE coJiepkaHue xupa — 5,8 % KOoppelupyeT ¢ BBICOKOH
SHEpreTHYeCcKol IeHHOCThIo paBHoH 118,2 kkain/100 r. OTu gaHHbIE COTIacyoTCs
¢ uccnenaoBannsmu Bozzetta, E., et. al. [14].

AMMHOKHCIIOTHBIN COCTaB OEJIKOB MBIIICYHON TKaHU PbIO XapaKTepu3yeTcs
BBICOKMM COJEp)KaHHEM BCEX HE3aMEHHMBIX aMHHOKHCIOT (Tadumnna 2), 4yTo
CBUJICTEIILCTBYET O BBICOKOW Omosoruyeckoi nennoctu. OcobeHHo cienyer
OTMETHUTbH BBICOKOE coJiepKaHue Ju3uHa B rpejenax 8—10 % ot obuiero Oenka,
METHOHWHA U IIUCTeHHA — cyMMapHo 3,5—4,5 %, tpuntodana — 1,1-1,5 %.

Tabnuma 2 — AMUHOKUCIIOTHBIH coctaB OeikoB (1/100r Oenka)

JTaJIoH
AMMHOKHCJIOTA Cynak | Cazan | Jlemi | Oxynb | Kapach ®AO/BO3
Banun 5.4 5,2 5,3 5,6 5,0 5,0
Wzoneiinun 4.8 4.5 4,6 5,0 43 4,0
Jleituun 8,3 8,0 8,1 8,5 7,8 7,0
JInzun 9,7 9,2 9,4 10,0 8,9 5,5
MeTHOHUHIUCTENH 42 3,8 3,9 4.5 3,6 3,54
Tpeonun 4,5 43 4,4 4,7 42 4,0
Tpuntodan 1,5 1,3 1,4 1,5 1,1 1,0
DeHnnanaHuH+TUPO3UH 7,6 7,2 7,4 7,8 7,0 6,0

AHau3 aMMHOKHCIIOTHOTO CKOpPa IMOKa3bIBAET, uTO Oenku pbi0 o3epa basxaria
HC UMCIOT JIMMUTHUPYIOIUX aMHUHOKHCIIOT, a COJACPKAHUC BCCX HEC3AMCHHMbBIX
AMUHOKHCIIOT ITPEBBINIAET COOTBETCTBYIOIIHE MTOKA3ATENN «HACATHHOTO OEIIKa» MO
nikaie ®AO/BO3. D10 nmo3BoISIET XapaKTEPU30BaTh PIOHOE ChIPhE 03epa baxanr
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KaK MCTOYHHK ITOJTHOLICHHOTO 0eJIKa, CIOCOOHOr0 YIOBIETBOPSATH HOTPEOHOCTH
OpraHu3Ma 4eJoBeKa BO BCEX HE3aMEHUMBIX aMUHOKHCIIOTAX.

ITo coneprkaHUIO JIMIKIOB UCCIIeayeMble BHIbI 03epa banxam MoryT ObITh
paszienieHsl Ha TPH TPYMIIBI: HEXHUPHBIE, COAEPKaHUe JIUMUA0B 10 2 % — Cyaxk,
OKYHb; CpPEIHEKUPHBIE, COAEPKAHUE JTUIHIOB 3—8 % — eI, Kapack; JKUPHBIE C
cozepkaHueM JunuaoB oonee 8 %. B paboTax psaa aBTOpOB ObUIM MOITYyYEHBI
aHAJIOTHYHBIC Pe3yNbTaTHI [15].

Oco0yro OGHONOTHYECKYIO0 IICHHOCTb IPEICTABIISAET JKUPHOKUCIOTHBIH COCTaB
JIMITHJIOB HCCIIETYEMbIX PBIO, XapaKTePU3YIOIHM BEICOKUM ITOJTMHEHACHIIICHHBIX
JKUPHBIX KACJIOT, B TOM YHCJIe SHKO3aIeHTaCHOBOM, JJOKO3aIreKCaeHOBOI, KOTOpbIE
00JIaal0T BBIPAKCHHBIMU MPO(QHIAKTHYECKHMMHU CBOWCTBAMU B OTHOLICHHUHU
CEepIeYHO-COCYIUCTHIX 3aboeBanmii (Tabmuma 3).

Tabmuna 3 — )KupHOKHCIOTHBIH cocTaB IUITHIOB PHIO (B % OT CyMMBI JKHPHBIX
KHCIIOT)

7KupHble KHCJIOTBI Cynak Cazan Jlem OxkyHb Kapacs
Hacpimennsie 28,3 32,1 30,2 27,8 33,5
MoOHOHEHACHIIIICHHBIC 41,5 38,7 40,6 42,3 37,8
[TonmuHeHACHIICHHBIC 30,2 29,2 29,2 29,9 28,7

B rabaunue 3 npuBeneH XKUPHOKHUCIOTHBIM COCTaB JHUIHUIOB PHIO,
KOTOpPBIN MOKa3all, YTO COOTHOLIEHHE JMHOJICHOBONW KHUCIOTHI K JINHOJIEBOH B
JIMIAAAX BCEX HMCCIICAOBAHHBIX BHJOB PHIO OMU3KO K 2:1, 4YTO COOTBETCTBYET
COBPEMEHHBIM PEKOMEHJAllUAM HyTPUIHOIOTUU U CBUIETENBCTBYET O BEICOKOM
(bU3MOIIOTHUECKOM LIEHHOCTH JINNUI0B 03epa banxar.

Pr16HOE chIpbe 03epa baxan siBisieTcst IEHHBIM HCTOYHHUKOM MHHEPAJIBHBIX
BeliecTs, ocodeHHo pocdopa (170-250 mr/100 r), kamust (250-300 mr/100 r) u
kaipiust (20-40 mr/100 r). B msce ppIO Takke copepKarcsi MUKPO3JIEMEHTBI,
KOTOpPbIE MI'PAIOT BaXXKHYIO POJb B OOMEHHBIX IpoLieccax: Mo, celieH, IHHK,
JKeJIe30 U JAp.

Crenyromum 3TaroM HCCIICA0BAaHUH OBbIIIO M3YYEHUE TEXHOJIOTMYECKHX
CBOICTB pBIOHOTO ChIPbst 03epa banxam (Tabnuma 4). TexHosornyeckue cBoiicTBa
OIPEAEIISIOT IIPUTOAHOCTH PHIOHOTO CHIPBS LIS IPOU3BOJICTBA PA3IMYHBIX BUOB
MUIIEBHO MPOAYKIMH ¥ BO3MOXXHOCTH JaJIbHEHIIEH OMOTEXHOJOTHYECKON
00paboTku. TexHOJIOrnYeCKHe CBOWCTBA BapbUPYIOTCS B 3aBHCUMOCTH OT BHUJIA
PBIOBI, BO3pacTa, CE30Ha BbUIOBA, YCIOBHH M POJODKUTEIILHOCTH XPaHEHUSI.
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Tabnmma 4 — TexHOTOTHYECKHEe CBOIICTBA MBIIIIEYHONW TKAHU MPOMBICTIOBBIX PHIO
o3epa banxam

Iloxa3aTean Cynak Cazan Jleux OkyHb Kapacsb
pH cBexero coipbst 6,4+0,1 6,5+0,1 6,4+0,1 6,3+0,1 6,6+0,1
BnaroynepxwuBatorias

COCOOHOCTS. % 68,2+1,2 | 78,5£1,4 | 73,5+1,3 | 65,8+1,2 | 75,6£1,3
, /0

Bopocs3eiBaronias

CHOCOBHOCTE. % 62,3+1,1 | 69,5£1,2 | 65,8+1,1 | 60,4+1,1 | 67,7+1,2
, /0

OMyJbrupymouias

CIOCOBHOCTE. % 32,540,8 | 41,2+0,9 | 38,4+0,9 | 31,6+0,8 | 39,8+0,9
, /0

CTabuiIbHOCTh

vy, % 80,3+1,5 | 87,6£1,6 | 852+1,6 | 78,9+1,1 | 86,4+1,6
, /0

[Ipenensuoe

8,2+0,2 6,5+0,2 7,1£0,2 8,6+0,2 6,8+0,2
HanpspkeHue ciasura, [a

AHanu3 (QYHKIIMOHATHHO-TEXHOJIOTHYCCKIUX CBOWCTB MBIIICYHON TKaHU
MPECHOBONHBIX phIO (Sander lucioperca, Cyprinus carpio, Abramis brama,
Perca fluviatilis, Carassius carassius) TIO3BOJIWII BBISIBUTh KaK XapaKTepHbIE
0COOCHHOCTH OT/ICJIEHBIX BUIOB, TAaK U HEKOTOPBIC YCTONYNBBIC 3aKOHOMEPHOCTH,
HMMEIOIINE BaXKHOEC TEXHOJOTHYECKOEe 3Ha4YcHHEe. Tak, HAauOONbIINEG 3HAYCHHUS
BIIAarOyICPKUBAIOIICH U BOJOCBS3BIBAIOIICH CIIOCOOHOCTH HAOIIONAIOTCS Y
Cyprinus carpio, B To BpeMsl Kak MUHUMaIbHbIC — Y Perca fluviatilis: 65,8 % u
60,4 % COOTBETCTBEHHO, YTO YKAa3bIBACT HA OOIIYIO TCHCHIINIO: PEICTABUTEIH
CEMECTBA KapIOBBIX 00JIaat0T OONBIICH CIIOCOOHOCTRIO K YICPKAHUIO BIIATH,
BEPOSITHO, Oaronaps 0ojiee peIXJION CTPYKType MUODUOPHILISIPHBIX OEIKOB.

OHaKo BBICOKHI YPOBECHB BJIAroyJep:KaHUs HE BCETJa KOPPEITUPYET C
peoJiornyeckuMu cBoiicTBamu. Tak, HECMOTpsI Ha cpaBHUTENbHO HU3KYI0 BYC,
Sander lucioperca u Perca fluviatilis TeMOHCTPUPYIOT TIOBBIIICHHOE MPEICITBHOC
Hanpspkenue capura — 8,2 Ila u 8,6 [la cOOTBETCTBEHHO, YTO OTpaKaeT
0oJiee TUIOTHYIO M YIPYTYIO TEICBYIO CTPYKTYPY. DTO MOXKET OBITh CBS3aHO C
0COOCHHOCTSIMH CTPYKTYPHOUW OpraHU3aIlK OCIKOBBIX MATPHI] Y OKYHEBBIX, a
TaKXkKe C MCHBIITUM COJICP)KAHUEM BHYTPHMBIIICYHOTO )KUPA U MEKITPOCIOHHOTO
KOJITareHa, CrioCOOCTBYIOIIHX O0Jiee MPOYHOMY (POPMHPOBAHUIO TEIIS.

HHTepec mpeacTaBiseT MOKa3aTesib dMYJIbIUPYIONIEH CIOCOOHOCTH,
MaKCHMAaJbHBIC 3HAYCHUS KOTOPOTO 3aperucTpupoBansl y Cyprinus carpio u
Carassius carassius —39,8 %), Torna kak y Sander lucioperca v Perca fluviatilis on
3HAYUTEIBHO HIDKe. CTaOMIEHOCTD AIMYJIBCHH CIICAYET TOH jKe 3aKOHOMEPHOCTH,
OTpakasi PEUMYIIECTBO KaPIIOBHIX B CO3JAHUN YCTOWYHBBIX IMYIBIUPOBAHHBIX
CUCTEM. DTO TOITBEPKAACTCS U OTHOCUTEIBHO BBICOKHM ypoBHeM BCC y
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9THX BUIOB. Bmecte ¢ Tem, Abramis brama neMOHCTPUPYET MPOMEXKYTOUHEIC
3radeHns Kak mo JC (38,4+0,9 %), Tak U MO APYTHM TTOKA3ATEISAM, UTO JeTIacT
€r0 TeXHOJIOTUYECKH YHUBEPCAIHHBIM, HO MEHEE BBIPAKCHHBIM IO KaKIM-THOO
IKCTpEMyMaM.

OTaenpHOTO BHUMAHUS 3aciy’KHBaeT 3HaueHUe pH: oHO coxpaHseTcs
B mpezenax (pu3monIorndeckoir HopMel — 6,3—6,6. X0Ts TaHHOE HAOIIOICHIC
TpeOyeT naixpHEUIel BepupUKAIIIN, OHO COTIIACYeTCs ¢ OOmIel TeHACHITUCH
0oJiee BBICOKMX TEXHOIOTHICCKUX TTOKa3aTenell y atux BuaoB [16]; [17]; [18].

BriBoabl

Taxum 06pa3oM, IPOMBICTIOBEIE BB PEIO 03epa bamxar xapakTepu3yroTces
BBICOKOW TIHIIEBON U OMOJIOTHYECKON IIEHHOCTHI0. HanbobIee comepxanme
6enka otMedeHo y Perca fluviatilis (20,4 %) u Sander lucioperca (19,8 %),
B TO BpeMs Kak Cyprinus carpio OTIMYAETCS MAKCUMAIbHBIM YPOBHEM JKHpPa
— 5,8 % W, COOTBETCTBEHHO, HAWBHICIICH IHEPTETUUECKON IIEHHOCTBIO —
118,2 xxan/100 r. benku BceX BUAOB CONIEPIKAT ITOTHBIN CIIEKTP HE3aMEHUMBIX
AMHHOKHCJIOT, C 0COOCHHO BBICOKMM ypoBHeM nu3nHa (no 10 %), uto
CBUJCTEINBCTBYET 00 MX MOTHOICHHOCTH. JIMMHUIHBINA MPOo(HIs TpeacTaBICH
MIPEUMYTIIECTBEHHO MOHO- ¥ TIOJINHEHACKHIIICHHBIMA )KUPHBIMU KACIOTAMH, JOJIS
KOTOphIX mocturaeT 70 %, 4TO MOATBEPKIACT BBICOKYIO (DH3MOJIOTHYECKYIO
IEHHOCTH. [10 TEXHOIOTHYECKIM CBOMCTBAM HaHOOIBIIICH BIar0y 1epyKIBAFOIICH
1 SMYyJNBTUpYOIeEl crmocoOHOCTRIO obmanatoT Cyprinus carpio u Carassius
carassius, B TO Bpems Kak Sander lucioperca u Perca fluviatilis neMOHCTpHPYIOT
myqmue peonormyeckue xapakrepuctuku (ITHC mo 8,6 [1a). [TomyueHHBIC TaHHEBIC
MTO3BOJISTIOT PEKOMEHIOBATh KAPIOBBIX IS (hapIIeBBIX M dMYJIbTHPOBAHHBIX
MPOIYKTOB, & OKYHEBBIX — JIJIS U3CIIUN C YIIPYTOH TEKCTYpOii.
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cazan (Cyprinus carpio), maban (Abramis brama), arabyea (Perca
fluviatilis) ocone xapabanvix (Carassius carassius) dcau-sicakmol
3epmmendi. Byn banvikmapoviy XUuMusnblK Kypamel, SHepeus KYHObLIbI2bL,
AMUHKBIUKBLIOBIK HCIHE MAUKLIUKBLIObIK KYPAMbl, COHOAU-AK OYIubIKem
MIHIHIY DYHKYUOHANObI-MEXHOIOUAIBIK CUNAMMAMALAPb] MALOAHObL.
3epmmey HvlcaHOAPBIHLIY AKYBIZOBIK KYHOBLIbIZbL HCOEAPbl eKeHI
AHBIKMALObL, ANMACIBIPLLIMAUMbIH AMUHKBIUKbLIOADBIHGIY MOIulepi
DPAO/NICY¥ wkranacvina moavik caiikec kenedi. Aoam a23acvinbly
MemaboausMine Oy acep ememiH KAHbIKNASAH MAll KbIUKbLIOADbIHbIY
eneyni yrecimMen cunammanamoli MauKblUKbLIObIK KYpambl epeKuie
KbI3b12VULbLIbIK MYOblpadsbl. Texnonoeusanvlx Kacuemmepoi daeanay
ascvlnoa eyoey KesiHde Maybvl30bl O0NbIN MAOLIIAMBIH Myp2e MaH
epeKutenikmep aHblKmManobl: MYKbl MYKbIMOAC OATLIKMAPObIY bLIAL
ycmay gicane amynveupaey Kabinemi sco2apul, an anady2a myKblmMoacmap
2e71b KYPbLILIMbIHbIH MbIbI30bIebIMEH epeKuienenedl. AnblH2an oepekmep
Mmagam OHepKaciol, aKkeaxKyIbmypa Heane 6aiKauL 6aibleblH mepey eyoey2e
APHANAH OUOMEXHOIOSUSNBIK, WeuimMoep J3ipaey YuliH SbLIbIMU HCIHEe
KONOaHOabl KYHOBLIBIKKA Ue. 3epmmey Hamudicenepi OanvlK oHiMOepiH
6HOIpYOe naudaianbLIYbl MYMKIH.

Kinmmi cesoep: Fankaw, Oanvlk, dceminy, 6anvik myzoay,
Gepmenmayus.
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THE INFLUENCE OF BIOTECHNOLOGICAL METHODS
ON THE PROCESS OF FISH SALTING AND RIPENING

Under the conditions of intensification of fisheries and the necessity
of rational use of internal water bodies of the Republic of Kazakhstan,
including Lake Balkhash, the scientific justification of the nutritional
and technological value of the main commercial fish species becomes
increasingly relevant. The present study provides a comprehensive
analysis of five fish species caught in Lake Balkhash: pikeperch (Sander
lucioperca), common carp (Cyprinus carpio), bream (Abramis brama),

Cepus Xumuro-6uonoeuveckas. Ne 2. 2025

perch (Perca fluviatilis), and crucian carp (Carassius carassius). The
chemical composition, energy value, amino acid and fatty acid profiles, as
well as the functional and technological characteristics of muscle tissue
were analyzed. It was established that the protein value of the studied
species is high, and the content of essential amino acids fully complies
with the FAO/WHO standard. The fatty acid composition, which includes
a significant proportion of polyunsaturated fatty acids beneficial to human
metabolism, is of particular interest. The assessment of technological
properties revealed species-specific features important for processing:
cyprinid fish show better water-holding and emulsifying capacities, while
percids are characterized by higher gel structure density. The results
obtained have both scientific and practical value for the food industry,
aquaculture, and the development of biotechnological solutions for the
deep processing of Balkhash fish. The research findings can be applied in
the production of fish products.
Keywords. Balkhash, fish, ripening, fish salting, fermentation.
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FOSTERING CRITICAL THINKING
THROUGH HYPOTHESIS-DRIVEN EXPERIMENTS
IN SECONDARY SCHOOL BIOLOGY

This article explores the role of hypothesis-driven experimentation
in fostering critical thinking among secondary school biology students.
In a rapidly evolving scientific and technological landscape, the ability to
think critically, evaluate evidence, and approach problems systematically
is more crucial than ever. However, many traditional teaching methods
in biology rely heavily on memorization and passive learning, which do
little to cultivate higher-order thinking skills. This research-based study
examines how embedding the scientific method — particularly hypothesis
formulation and evidence-based experimentation — into biology lessons
can transform classroom dynamics and enhance student engagement.

The paper presents a comprehensive pedagogical framework,
describes its implementation across three core biology units, and analyzes
its impact on students’ reasoning skills, metacognitive awareness, and
scientific literacy. Using both qualitative and quantitative methods,
including critical thinking assessments and rubric-based evaluations
of student work, the study found measurable improvements in students’
ability to reason analytically and solve problems independently. The
findings support a shift toward inquiry-based learning models in science
education and suggest that hypothesis-driven teaching can bridge the gap
between theoretical understanding and real-world scientific thinking.
The article concludes with practical recommendations for educators and
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reflections on how such approaches can be sustainably integrated into
biology curricula despite common challenges such as time constraints
and standardized testing pressures.

Keywords: critical thinking, hypothesis-driven learning, inquiry-
based education, secondary school biology, scientific reasoning,
experimental design, pedagogy.

Introduction

Critical thinking is recognized as a foundational skill in modern education
and is particularly vital in the sciences, where learners must analyze information,
draw logical conclusions, and approach problems with a skeptical, evidence-
based mindset. Biology, as both a descriptive and experimental science, offers
a unique platform to cultivate these skills in secondary school students.

Despite the demand for analytical competence, traditional biology education
often relies heavily on rote learning, factual recall, and cookbook-style lab
exercises that do not challenge students to think critically [1]. In contrast,
hypothesis-driven experimentation — where students generate and test their own
questions — places the learner in the role of a scientist, actively engaged in the
processes of scientific inquiry [2].

This article investigates how the use of structured, hypothesis-based
experiments in secondary school biology promotes critical thinking. It details the
pedagogical methods employed, presents classroom observations, and evaluates
the impact of the approach using both qualitative and quantitative data.

Modern educational paradigms emphasize not only the acquisition of
knowledge but also the development of competencies that enable students to
apply that knowledge effectively. Critical thinking — defined as the ability to
analyze, synthesize, and evaluate information — is a central component of these
competencies. In biology education, where content can often feel overwhelming
due to the volume of facts, hypothesis-driven experimentation offers an active
learning context in which students can practice critical inquiry.

The integration of hypothesis-driven learning in biology also aligns with
global educational goals. Frameworks such as the Next Generation Science
Standards (NGSS) and UNESCO’s Education for Sustainable Development
promote inquiry-based learning approaches that nurture independent thought and
reasoning. By engaging students in authentic scientific practices, teachers can
develop learners who are better equipped to participate in scientific discourse
and solve real-world problems.

Despite its potential, implementing such an approach requires rethinking
traditional classroom roles. Teachers become facilitators rather than lecturers,
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and students assume greater ownership of their learning. This shift has
implications for curriculum design, classroom management, and assessment,
all of which are addressed in this study.

Materials and Methods

Educational Setting

The study was conducted in three urban public secondary schools in
Grades 9—11 biology classrooms over a six-week period. A total of 160 students
participated. All participating teachers received a two-day workshop on
hypothesis-driven learning strategies and collaborative assessment techniques.

Instructional Design

The instructional intervention involved redesigning three standard biology
units — photosynthesis, microbiology, and enzyme action — around student-
generated hypotheses and inquiry-based experiments. Each learning cycle
followed five key stages:

1 Observation and Questioning

Students were introduced to a biological phenomenon and encouraged to
brainstorm possible questions.

2 Hypothesis Formulation

In groups, students constructed testable hypotheses.

3 Experimental Design and Execution

Groups planned and conducted their own experiments, controlling variables
and documenting their methods.

4 Data Analysis and Interpretation

Students analyzed results using tables, graphs, and statistical tools
appropriate to their level.

5 Evaluation and Reflection

Students compared their findings with initial hypotheses and discussed
implications, errors, and alternative interpretations.

This approach aligns with constructivist theories of learning and is supported
by research on effective science instruction [3; 4].

Assessment Tools

To measure impact on critical thinking:

- Cornell Critical Thinking Test (Level X) was adapted and administered
before and after the intervention [5].

- Student lab reports were assessed using a rubric focused on the clarity
of hypotheses, experimental logic, evidence evaluation, and metacognitive
reflection.

- Student surveys and teacher interviews were used to gather qualitative data.
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Teacher Preparation and Support

Prior to implementing the intervention, participating teachers engaged in a
professional development program focusing on the principles of scientific inquiry,
backward curriculum design, and scaffolding techniques. Emphasis was placed
on designing open-ended investigations, supporting student questioning, and
facilitating reflective discussion.

Data Analysis Procedures

Quantitative data from critical thinking assessments were analyzed using
paired t-tests to determine statistical significance. Lab report rubrics were evaluated
using inter-rater reliability methods, with independent reviewers coding reports
based on predefined criteria. Qualitative data, including student feedback and
teacher interviews, were analyzed thematically to identify patterns related to
engagement, perceived learning, and classroom dynamics.

Results and Discussion

Improvement in Critical Thinking Scores

Students demonstrated an average improvement of 17.4 % on the critical
thinking assessment post-intervention. Specific gains were noted in areas such as
hypothesis formulation, recognizing valid and invalid conclusions, and identifying
experimental flaws. These results support prior findings that structured inquiry
promotes higher-order thinking skills [6; 7].

Enhanced Student Engagement

Teachers reported that students were more engaged when experiments were
framed around their own questions. One student remarked, “It felt like real science
— like we were discovering something instead of just following instructions.”
This aligns with literature showing that inquiry-based learning boosts student
motivation and self-efficacy [8].

Skill Transfer and Long-Term Retention

Follow-up interviews conducted six weeks after the intervention revealed that
students retained key critical thinking strategies, such as controlling variables and
questioning assumptions. Teachers observed that students were more confident
in forming their own explanations and skeptical of simplistic answers, indicating
a transfer of skills beyond the immediate content.

Comparison with Traditional Instruction

Control groups, which received traditional lecture-based instruction, showed
minimal improvements in critical thinking scores. In contrast, the intervention
groups exhibited deeper cognitive processing and expressed greater curiosity about
biological phenomena. This supports findings from existing literature that students
in active learning environments outperform peers in conventional classrooms [7].
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Classroom Case Studies

Case Study 1: Photosynthesis and Light

Students investigated how different wavelengths of light affect the rate of
photosynthesis using Elodea. Each group designed their own experiment, with
varying results. Some groups found no significant change, prompting discussion
around light absorption and experimental error. One group revised their hypothesis
mid-way, a sign of reflective thinking and adaptive reasoning [9].

Case Study 2: Microbial Growth in School Environments

Students swabbed high-touch areas (e.g., phones, desks, doorknobs) to
test bacterial diversity. Hypotheses were based on hygiene assumptions. The
unexpected results (e.g., cleaner-looking areas had more growth) led to debates
about contamination, sampling error, and microbial ecology. Students displayed
critical thinking in questioning their initial biases and refining experimental
protocols [10].

Case Study 3: Enzyme Reactions

Exploring the effect of temperature on catalase activity, students created
hypotheses and tested them using hydrogen peroxide and potato extracts.
Discussions followed about enzyme denaturation and experimental anomalies.
Students connected molecular theory with observed data, showcasing abstract
reasoning and analytical thinking [11].

Student Reflections

Student journals and reflections revealed increasing awareness of the nature
of science. Many students reported that they initially found the open-ended tasks
challenging but rewarding. One student wrote, «I used to think science was about
getting the right answer. Now I see it’s about asking the right questions». These
reflections provide insight into the development of metacognitive skills — an
essential component of critical thinking.

Teacher Reflections and Implementation Challenges

Teachers noted a shift in classroom dynamics, with students taking more
responsibility for their learning. There were, however, challenges:

- Time Management: Open-ended experiments required more time than
traditional lessons, making curriculum pacing difficult [12].

- Student Preparedness: Some students struggled with ambiguity, necessitating
scaffolding in question formation and data interpretation [13].

- Assessment Alignment: Traditional exams do not adequately capture the
critical thinking gains from this type of learning. Alternative assessments such as
lab portfolios, presentations, and argument-based evaluations are recommended [14].
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Professional Growth and Community of Practice

Teachers involved in the intervention reported not only changes in student
performance but also growth in their own pedagogical approaches. Several teachers
began collaborating to design new inquiry units, indicating the formation of a
professional learning community. This collaboration was instrumental in refining
instructional strategies and addressing challenges collaboratively.

Recommendations for Policy and Practice

To effectively embed hypothesis-driven learning in biology curricula,
systemic support is required. This includes curriculum time for extended
investigations, professional development opportunities, and assessment models
that value process as much as content. Schools and policymakers must recognize
the need to shift from content coverage to competency development, particularly
in science education.

Conclusion

Hypothesis-driven experimentation offers a powerful method for fostering
critical thinking in secondary biology education. This study demonstrates that
when students are empowered to design and evaluate their own investigations,
they develop deeper cognitive and metacognitive skills. Despite logistical and
curricular challenges, the long-term benefits — enhanced reasoning, engagement,
and scientific literacy — strongly support its integration into biology teaching.

Further research should explore the longitudinal impact of inquiry-based
learning on academic achievement, and how digital platforms and virtual labs
can further support hypothesis-driven learning environments.

In conclusion, hypothesis-driven experimentation not only strengthens critical
thinking skills but also aligns with broader educational objectives such as lifelong
learning and scientific literacy. This approach empowers students to become
autonomous thinkers capable of navigating complex information and forming
evidence-based judgments. While challenges remain, especially in high-stakes
educational contexts, the benefits to student cognition and engagement make it
a worthy investment.

Future studies should investigate how this model can be scaled across
different educational systems and integrated with emerging technologies, such as
virtual labs and simulations, which offer new avenues for accessible and engaging
scientific inquiry.
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OPTA MEKTEIN BUOJOTUSICBIHIAFBI THIIOTE3AFA
HETT3JEJTEH DKCHEPUMEHTTEP APKBLJIBI
CBIHU OMJIAYIbI JTAMBITY

Byn maxanaoa eunomesaza nezizoenzen sxcnepumenmmepoiy opma
MeKmen OUon02UsL NIHI OKYULbIIAPBIHbIY CLIHU OUNAYbIH 0aMbINYOA&blL POl
Kapacmuipuliadsl. Kapkvinovl damvin Keae HcamraH 2bliblMu-mexHuKaIbly
Janowagpmma colHu MYpPevloan ounay, 0anendemenepdi 6a2anay HcaHe
npobnemanapea scyiieni mypoe Kapay Kaoiiemi OYpoiHeblOaH 0a MaHbI30bL.
Jlecenmen, Ouonozusioazvl kenmezen 02CmMypii oKblmy adicmepi ecme
cakmay Men naccusmi oKbimyea Ken cyiieneodi, Oy dco2apsl Oeyeeui
oAy 0az0bLIApbIK Oamblmyea az acep emeoi. Byn sepmmeyee Hezizoencen
3epmmey 6uon02UA CADAKMAPBLIHA bLILIMU 20icmi, aman aumKanod
2Unomes3anapovl MYHColpbiMoay mMeH 031endi sKcnepumenmmepoi
eHei3y ayOumopusanbly OUHAMUKACHIN Kalall o32epme alamblHblH JHCIHE
OKYWbLIAPObIH OelceHOLNiciH apmmblpamviHblH 3epmmenioi.

Maxkanaoa scan-scakmol ne0A2oSUKANbIK, He2i3 YCbIHbLIZAH, OHbIH
OUONOCUAHBIY YUt He2i32l DoNiMueciHOe HCy3e2e ACbIPbLLYbL CUNAMMATIEAH
JICoHe OHBIY OKYWbLIAPObIY OULAY Kabilemmepine, MemamanblMObLK
CAHACLIHA JHCIHE BBLIBIMU CAYAMMbLIbIZbIHA dcepi mandanzan. Cananblk,
JHCOHE CAHOBIK 20icmepoi, COHbIH [WIHOe CbIHU MYPbIOAH OULAYObl
bazanayowl dHcane cmyoenmmepoin HCYMbICLIH pyOpuKaga HezizoenzeH
bazanayovl naloaiaHa Omeipuln, 3epmmey OKYUbLIAPObIH AHATUMUKATBIK
ounay slcaHe macenenepdi 03 beminuie ueury Kabiieminiy eauieHemin
JoHcaKcap2anviH anblKmaosl. Hamuowcenep zvinvimu 0inim 6epyoeeci
3epmmeyee Heciz0enceH OKblmy yiciiepine Kouyoi Koa0auovl HcaHe
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2unome3aa Heziz0esiceH OKblmy MeopusiiblK MyCIHIK NeH HaKmbl 21eMoe2i
EbLIBIMU OULAY APACHIHOAZbL ANUIAKMBIKINGL HCOSL ALAMBIHbIH KOPCemeoi.
Maxana myeanimoepee apHanean NPAKmMuKaiblK YCbIHbICMAPMEH JHCIHE
Vaxwlm wiekmeynepi MeH CmanOapmmanzan mecminey KplCblMbl CUSKMbL
JHcannvl Macenenepee Kapamacmat, MyHOau macinoepoi OUoL02UsHbIY OKY
bazoapramanapelia Kanai mypakmel mypoe eHeizyee 601amovitbl mypdaivl
olLnIapmeH asKmanaowl.

Kinmmi ce30ep: cvihu mypevloan ouaay, eunomes3asa He2iz0enceH
OKbImy, i30eHic Oinimi, Mexmen OUOIOUACHI, 2bLILIMU NAULIMOAY,
IKCNEepUMEHMMIK #06anay, nedazosuxd.

*4. E. Caoyaxac', C. XK. Hbaoyinaeea’, M. b. Amanbaesa’
2KpI3pU10pAMHCKHIN yHUBEpCUTET nMeHN KopkbIT ATa,
Pecny6imka Kazaxcran, . Ke3sutopaa;

SKazaxckuii HallMOHAJIBHBIN [1€JarOoru4ecKuil
YHHUBEpCUTET NMeHU Alas,

Pecny6nmka Kazaxcran, T. AlMaThI.

IMoctynuno B penakuuio 28.04.25.

Ioctynuno ¢ ucnpasnenusimu 05.05.25.

IIpunsTo B neuars 17.06.25.
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PA3ZBUTHUE KPUTHYECKOI'O MBIIIVIEHUSA C IOMOIIIBIO
IKCHEPUMEHTOB, OCHOBAHHBIX HA THITIOTE3AX,
HA YPOKAX BUOJIOTUH B CPEJTHEM IIKOJIE

B amoii cmamue uccnedyemcs poib SKCNePUMERnos, OCHOBAHHBIX HA
2UNOME3AX, 8 PA3GUMUU KPUMULECKO20 MbIULEHUSL Y VHAWUXCSl CpeOHell
WKOBL, UZYUAIOWUX OUON02UI0. B yCa08UsiX OblCmMPO MEHsI0ue2ocs.
HAYYHO-MEXHUYECK020 LaHduadma cnocoOHocms Kpumuuecku
MBICIUMb, OYEHUBAMb (haKkmuyecKue OaHHble U CUCTEMHO HOOX0OUMb K
pelieHuro npodaemM 8axcHa Kaxk HuKo2od. OOHaKo MHo2ue mpaouyuoHHble
Memoobl npenodasanusi OUONO2UL 68 3HAYUMENbHOU CHEeNneHU 0CHOBAHbL
HA 3ANOMUHAHUY U RACCUBHOM 0OYUEHUU, KOMOPble MAL0 CHOCOOCMEYIOMm
PA36UMUIo HAGLIKOE MblUIeHUsl Dolee 8blCOK020 nopsioKka. B amom
HAYYHOM UCCLEO08AHUU PACCMAMPUBAECS, KAK 6HEOPEeHUE HAYYHO20
Memood — 8 YaCMHOCMU, (POPMYAUPOBAHUSL 2UNOMES U IKCHEPUMEHINOB,
OCHOBAHHBIX HA (PAKMUYECKUX OAHHBIX, — HA YPOKAX OUOLO2UU MOJICEMm
UBMEHUMb OUHAMUKY 6 KIACCE U NOGLLCUMb B0GIECUEHHOCb YUAUWUXCSL.

Cepus Xumuro-6uonoeuveckas. Ne 2. 2025

B cmamve npedcmasnena KOMRIEKCHASL NEOA202UYECKAsl OCHOBA,
OnuUCHIBACMCsl ee NPUMEHEHUe 6 MpPex OCHOBHBIX pazdenax duoio2uu
U AHATUBUPYEMCsl ee GUSHUE HA HABLIKU MbLUACHUS YUAUUxXcs, ux
MeMmaKOZHUMUBHYIO 0C8EOOMAEHHOCHb U HAYYHYIO 2PAMOMHOCHb.
Hcnonvsys kak xavecmeennvie, max u KOIULECMEEHHbIE MenoObl,
BKIIOUAsL OYEHKY KPUMUYECKO20 MblULLeHUs. U pabomovl CmyoeHmos
no pybpukam, ucciedosameny GulAGULU OWYMUMbLE VIIYUULCHUS
6 CNOCOOHOCMU CMYOEHMOE8 K AHALUMUYECKOMY MbIUIEHUIO U
camocmosimenbHoMy peulenuio npoonem. Iloryuennvle pesyibmanivl
noomeepaHcoarm nepexoo K mMooenim 00yyeHus, OCHOBAHHbLIM Hd
UCced06anult, 8 eCmeCmeeHHOHAYYHOM 00PA306AHUU U NPEONOLA2AIOM,
umo obOyuenue, OCHOBAHHOE HA 2UNOME3AX, MOJCEm Npeodoiemsb
PAa3pole MedcOy meopemudecKuM NOHUMAHUEM U PealbHbIM HAYYHbIM
mblutienuem. Cmamosi 3a6epuiaemcs NPaKmu4eCcKUMU peKOMeHOaYUIMU
onsi npenoodagameneil U paA3MbIUIEHUAMY O MOM, KAK Makue nooxoobvl
Mo2ym Oblmb YCMOUYUBO UHME2PUPOBAHLL 8 YueOHble NPOoSPAMMbl
no Ouono2uu, HeCMOMpPs. HA MAKUe PaACAPOCMPAHenHble NPodIeMbl,
KaK HeXeamka epemenu u HeoOX00UMOCmb CMAHOAPMUIUPOSAHHO20
mecmupo8aHusl.

Knwuegvie crnosa: kpumuueckoe mvlulienue, 00ydenue Ha
2unomesax, 06pa308anuUe Ha UCCIEO0BANUSX, OUONO2USL 8 WIKOTIE, HAYYHbLE
paccyscoenust, IKCNEPpUMeHmatbhblil OU3AlH, neda2ocuKd.
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NMEHCUIIbBAHCKOE CUTO B NNPAKTUKE KOHTPOJIA
KAYECTBA KOPMJIEHNS1 HA MOJIOYHOW ®EPME

B ycnosusax unmencugno2co Moi0OUHO20 HCUBOMHOBOICMEA
cmpykmypuas 00Hopoonocms kopmocmecu (TMR) oxaszvieaem npsivmoe
GIUSHIUE HA 300POBbE NUWEBAPUMENLHOU CUCHEMbL U NPOOYKIMUBHOCTID
8bICOKOVOOUHBIX KOPO8. Llenvio nacmosiuezo ucciedo8anus seisiacs
oyenxa cmpykmypul TMR ¢ ucnonv3o08anuem neHCUib8aHcKo20 cumad
U ycmawnogienue cesazu medxcoy pacnpeoeienuem Qpakyuti kopma u
uaCcmomotl JHceyOOUHO-KUEeYHbIX 3a001esanutl. Pabomul nposoounuce
na baze TOO «l anuyxoe» Ilasnooapckou obracmu ¢ UCNONL30BAHUEM
6bICOKONPOOYKMUBHBIX KOPOE CUMMEHMANLCKOU NOpoobl. Konmponvuas
OYeHKa CMpPYKmypbl KOPMOCMeECU BKAIOUANA AHAIUZ PPAKYUOHHO2O
cocmaesa ceedxncepazdaHHO20 KOpMa U OCMAmMKO8, OmoOpaAHHbIX C
PA3IULHBIX YUACMKO8 KOPMOBO2O CHOIIA.

Peszyrvmamuol noxazanu, umo gakmuveckoe pacnpeoeienue
KOPMOBbLIX YACMUY COOMEEMCHBEOBALO HOPMAMUBHBIM NOKAZAMENAM:
doasi Kpynuoix parxyuil (>19 mm) cocmasuna 4 %, cpeonux (8—19 mm)
— 40-41 %, menxux (4-8 mm) — 16 %, a ¢ppaxyui <4 mum — 39—40 %.
Yemanosnenvt cmamucmuuecku 3nauumvie KOppensiyun: NOA0NCUMENTbHAS
Mmedncdy doneut yacmuy <4 mm u yacmomoiu ayudosa (r=+0.87), a maxoice
ompuyameinvbHas medxicoy ooneu > 19 mm u cmewenuem coruyea (r=—0.81).
Husxuit yposenv memabonuueckux napywenut (0,17 % ayudosa u
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0,25 % xemosa) 6 ucciedyemom cmaoe ykazvleaem Ha dQHexmusnocms
UCNONb3YEMOU CUCTEMbL KOPMLEHUS U YNPABILEHUSL.

Ilencunveanckoe cumo 3apeKomeHo08an0 cebs Kak 00CmynHblil
U UHPOPMAMUGHBII UHCMPYMEHM OISl eHCeOHEeEHO20 KOHMP OIS
oonopoornocmu TMR, noszsonsarwull onepamueHo GulA8IAMb
mexHoso2udecKkue OMKIOHeHUs Npu NPUeoOmoBieHuUu KOPMOCMeECH.
Ilpumenenue 0anHol mMemoouKu CnocobCmeyem CHUNCEHUIO PUCKd
Memaboauueckux 3a00ae8anull, YiyyueHuio 300p08bs HCUGOMHBIX U
nogvluleHUIo penmabenbHocmu npou3eo0cmea. Buedpenue cmpykmypnozo
MOHUMOPUH2A KOPMOB 8 CUCTNEMY 300MEXHUUECKO20 MeHeONCMeHMA
00JIHCHO pACCMAMPUBAMBCA KAK KAIOUEBOU dJleMeHm YCMOUUUBO20
MONOUHO20 IHCUBOMHOBOOCMEA.

Kniouesvie crosa: nencunveanckoe cumo, CmpykmypHas Kiemuamxa,
kopmocmecwv (TMR), ayuoos, kemos.

Brenenne

CenbCKOX 035 CTBEHHOE TIPOM3BOJICTBO C OPHEHTAlMEH HA BBICOKUE YIIOH
TpeOyeT COBPEMEHHBIX TEXHOJIOTHI KOPMIICHUS M COIepKaHMsA. B ycioBusax
MOJIOYHOH (hepMBbl KOPOBa — 3TO I'€HETHYECKH BBICOKOIPOAYKTHBHAS, HO
YyBCTBHUTEIbHAS K HAPYIIECHUAM crcTeMa. OCOOCHHO yS3BUMBI )KHBOTHBIE TIPH
OCCIPUBSI3HOM COJIEpXKAaHUM Oe3 JocTyna K mactOuiaMm. B Takux ycioBUsX
cOanaHCHPOBAHHBIA M CTPYKTYPHO NMPAaBHIIBHBIA PALlMOH CTAHOBUTCS OCHOBOM
3¢ ($eKTUBHOTO JKUBOTHOBOCTBA [1].

B ycnoBusx nedunnta KBaIu(UIMPOBAHHBIX CICHUAIUCTOB, BBICOKOM
TEKy4eCTH KaJJpOB ¥ HapacTalolleil HHTeHCH()UKALUHA NPOU3BOICTBAa OCOOCHHO
aKTyaJbHBI TIPOCTBIC U HAIEKHBIC METO/IBI OBICTPON OLICHKU COCTOSIHHS CTaja.
HayuHble 1 TPOU3BOACTBEHHBIC OPraHU3AINH PEKOMEH/IYIOT HCIIOJIb30BaTh TAKHE
HHCTPYMEHTBI KOHTPOJIS, KaK ONpEACICHHE [-TUIPOKCUMACIITHON KHUCIOTHI B
KPOBH JUUIsl TUarHOCTUKU KeTO3a, aHaJIM3 MOYM Ha pH, oleHKa MOYEBUHBI U
0OMEHHOTO OeJIKa B MOJIOKE, a TAK)K€ MOHUTOPHUHT aKTHBHOCTH M MOEIAeMOCTH
KopMa. DQPEKTUBHEIM JOIOJHEHHEM SBISETCS MEHCHIBBAHCKOE CHTO,
MPUMEHAEMOE JUTS aHaIi3a PU3NYECKON CTPYKTYPhI KOpMocMecH [2].

DH3NKO-CTPYKTYPHBIC XapaKTEPUCTHKU PAILlOHOB, B YaCTHOCTH pa3mep
KOPMOBBIX YaCTHII M HX COOTHOILCHHUE, UTPAFOT KITIOYEBYIO POJIb B MOAICPKAHHN
(U3NOIOrHYECKOro ToMeocTa3a pydia, MpoJODKUTEIbHOCTH JKEeBaTEIbHOM
aKTHBHOCTH, ypOBHe OydepHoil EMKOCTH M, KaK CIIJCTBHE, B 00CCIICUCHHU
BBICOKOU MPOJAYKTUBHOCTH M YCTOWYMBOCTH K METAOOJIMYECKHM PacCTPOHCTBAM
y KopoB. Psan uccnenoBanmii, B ToM uucie paborel Krause u Oetzel [3],
CBUACTEIBCTBYIOT O TOM, YTO NPEBBIMICHHE COACPIKAHUS MEJIKUX YaCTHI]
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(<4 mm) B kopMocMecH cBbite 40 % CyIecTBEHHO YBEITNUUBAET PUCK Pa3BUTHS
cyOxkimHnYeckoro anuaosa. Hapsny ¢ atum, nedunuT KpymHBIX (pakinuit
(>19 MM) orpaHnYMBaET MEXaHNUECKYIO CTUMYJISIMIO )KBAUKH M ACCOLIUHUPYETCS C
TIOBBIIIEHHON YaCTOTON CMEIIEHUsI ChIIyTa. B CBsI3U € 3THM, KOHTPOJIIb 32 (PU3HKO-
MEXaHWYECKOI OJIHOPOJHOCTHIO KOPMOB PAacCMaTPUBAETCS B COBPEMEHHOU
Hay4HOH JINTepaType Kak BXKHEHIINIT 311eMeHT 3((EKTHUBHOTO 300TEXHIUECKOTO
MEHeDKMeHTa [4].

[TencmiibBaHCKOE CUTO, pa3pabOTaHHOE CTIeNHATUCTaMu [ IeHCHIIBBaHCKOTO
YHUBEPCUTETA, IPEJICTABIISIET COOOH POCTOM, HO Upe3BBIYAiHO NH(POPMATHBHBIN
WHCTPYMEHT UIsi (ppakIMOHHOTO aHaimu3a KopMmocMmecHu. Mcnosbp3oBanue
JAHHOTO TIpHOOpa MO3BOJISIET ONEPATHBHO OLEHUTh KOPPEKTHOCTh HACTPOWKH
KOPMOCMECHTEIIS, TOCIIEA0BATEILHOCTD 3arpy3KH HHTPEIUEHTOB, OJHOPOJHOCTh
TMR u cooTBeTCTBHE pALIIOHa HOPMATHBHBIM PEKOMEH/IAIMSAM TI0 CTPYKTYPHOU
KJIeTYaTKe. DTO OCOOCHHO Ba)KHO IPH PabOTE C BHICOKOIHEPTETUIECKUMHU
palMoHaMH, COACPKAIMMHU 3HAUYNTENbHBIC JJOJIU KOHIEHTPATOB, CHIIOCA U
BJIarOHACHIILICHHBIX KOPMOB, KOTOPbIE CKIIOHHBI K CEMapaliy IpH HeCOOMIOCHIN
TEXHOJIOTHH CMEITUBaHus [5].

[ToMuMO KOpMIIEHUS, Ha TIPOAYKTHBHOCTDh M 3/10POBbE KOPOB BIHSET
KOMIIIEKC IPYTUX (PaKTOPOB: PEXKNM JIOCHUS, 4ACTOTA ¥ JUINTEIILHOCTD CEaHCOB,
Ka4ecTBO ITOJIOTOBKHM BBIMEHH, & TaK)XX€ HCIIOJIb30BaHNE POOOTH3NPOBAHHBIX
CHCTEM, aJJAlITHPOBAHHBIX MO/ NHIMBHAYaJIbHYIO MOJIOKoOTAady. VccaenoBannus
MTOKa3bIBAIOT, YTO ONTUMM3ANNS JOMIBHBIX ITPOIECCOB, CHI)KEHUE CTPECCOB 1
MOBBIIIEHNE KOM(pOpTa KUBOTHBIX CIIOCOOCTBYIOT pocTy Hajgos Ha 10-15 %
IIPU COXPAHEHUH 3/I0POBbS MOJOYHOM JKeJIe3bl U CHHKCHNHU 3a00JI€BAaEMOCTH
[61: [7]; [8].

HNHTerpanus NeHCUIBBAHCKOTO CHTAa M COBPEMEHHBIX TEXHOJOTHH
COZIEpKaHMS U JOGHHS B MPAKTHKY KOPMIICHHS CIIOCOOCTBYET (hOPMHPOBAHHUIO
ycToiiunBoi 1 3P (YEeKTUBHON CHCTEMBI MOJOYHOTO XHBOTHOBOJCTBA.
KomrmiekcHbIi ToAX0A, OCHOBAHHBIM Ha OOBEKTUBHBIX M3MEPEHHAX M aHAIN3e
pannoHa, JISKHUT B OCHOBE HAyYHO 00OCHOBAHHOTO YIIPABJIECHHS Ha (epMe.

Marepuajbl 1 METOAbI

Hacrosimee uccnenoBanue nNpoBOAMIOCH HAa 0a3e MOJOYHOU (epMbl
TOO «I'anuukxoe» (YcmeHnckuit paiton, [TaBmomapckas o01acTh) ¢ HEIbIO
aHaJIN3a BIUSHUSA (PU3MUECKON CTPYKTYpHI PallMOHOB Ha (hU3MOJIOTHUECKOE
COCTOSIHHE U 3/I0POBBE BBICOKOYJOWHBIX KOPOB CHMMEHTAIBCKOH mMopossl. B
Ka4ecTBE OCHOBHOT'O OOBEKTa MCCIEJOBAaHMs Obla BhIOpaHa oOIiecMemIaHHas
kopmocmech TMR (Total Mixed Ration — momHOpammoHHasE KOPMOCMECH),
BKJTIOYAIOIast TpyOble, COYHBIE M KOHIIEHTPUPOBAHHBIE KOpPMa, IIPUTOTOBJICHHAS
C MCITONB30BaHNEeM KopMopasznaTanka BVL u Tpakropa John Deere.
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J1st ppakIoOHHOT0 aHAIM3a KOPMOCMECEH MCTIONIb30BaJICS IEHCHIIbBAaHCKUH
cenaparop (Penn State Particle Separator, PSU), Bkrogarommii Tpu cura c
pasmepom staeek >19 mm, 8—19 mm, 4—8 MM 1 moaoH 1t gactur <4 Mmm. OT6op
po0 MPOBOIMIICS Cpas3y IMOC]Ee pa3faddl KopMma, C IENbI0 MPEeI0TBPAIIECHUS
WCKa)KCHHUS JTAaHHBIX B PE3yJbTaTe COPTUPOBKH KOPMOB XKMBOTHBIMHU. CpemHsis
mpoba ¢opmupoBanzach U3 MHHUMYM TPEX TOYEK BJIOJIb KOPMOBOI'O CTOJIA.
Kaxxzprii o6pasert epeMenBaics BpyJHyO B IIMIIIEBOM KOHTEHHEPE, 3aIOJTHSIICS
Ha 3/4 o6beMa, B3BEUIMBAIICS M IPOCEHBAJICS.

[IpocenBanme MPOBOAMIOCH HA POBHOW KaeabHOW MOBEPXHOCTH,
mocpencTBoM 40 BeTpsaxuBaHHUH (TI0 5 BCTPSAXHUBAHUH C TIOBOPOTOM cemapaTopa
Ha YeTBepTh 000poTa) cormacHo metoauke Heinrichs et al. (1999) pucynox 1.

5 5 5 s
- - -
! 3 4.
5 5 5 5
- - - . >
7 s 8.

5. 6.

Pucynox 1 — Criocob mpocenBaHus

[MomyyeHHbIe JaHHBIE [T0 MACCE OCTATKOB HA KAXKIOM YPOBHE CUTA ITO3BOJIHIIN
OIIPEJICTIUTh PACIPE/ICIICHIe YaCTHIL 10 (PPAKIUSAM U OLEHUTH OJHOPOJHOCTH
KopMocMecH Tabnura 1.

Tabmuma 1 — PekoMeHayeMBIil pa3Mep 4acTHII M KOHIICHTPAIMH KOPMOB Ha
Pa3HbBIX YPOBHAX CUTa

CrpykTypa .
[IEHCUIILBAHCKOTO Pasuep Kyxypysmiit Cenax Kopmocmech
YaCTHIL CHIIOC
CUTO

Bepxuee curo >19 Mm 3-8% 10-20 % 2-8 %
CpenHee cuTo 8-19 mm 45-65 % 45-75 % 30-50 %
Hmxkuee curo 4-8 MM 20-30 % 30-40 % 10-20 %

TTonnon <4 MM <10 % <10 % 30-40 %

Kpowme Toro, 6611 MpoBeIEH CpaBHUTEIBHBIN aHaH3 CTPYKTYpsl TMR B Byx
TIPOM3BO/ICTBEHHBIX KOMIUIEKCAX, ¥ TIPOBEAEH KOPPEIALMOHHbIA aHAIN3 CBA3N
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MEXITy TOJeH OTOCNBHBIX (PPaKIUil W YacTOTOW METaOOIMYECKUX HapPyIICHHHA
(ammmo3, Kero3, cMelleHne Chluyra) B cTazae. i Bepupukanuy BIUSHUSL
CTPYKTYPBI PallOHa HA TPOAYKTUBHOCTH U 3/I0POBbE )KUBOTHBIX NCIIOIb30BAIIIChH
BeTepuHapHble oTuéThl Mo 3aboseBaemoctn JXXKT, crarnctuka KopmieHus, a
TaKKe OMOXMMHUUYECKUE 1 TIOBECHYECKHE HAOIIOICHHS B TEUEHHE OHOTO MECSIIIA.

Takum 00pa3oM, METOIMKA MMO3BOJIMIA KOMIUIEKCHO OLIEHUTHh BIHSHUE
TEXHOJIOT UM IPUTOTOBIICHHSI KOPMOCMECH, €€ (PM3NKO-MEXaHNUECKUX ITapaMeTPOB
1 (haKTHYECKOT0 COCTaBa HA (PU3NOIOTMUECKNE M IPON3BOICTBEHHBIE ITOKA3ATENN
MOJIOYHOT'O CKOTA.

Pe3yabTaTsl U 00cyRIeHUS

Pa3nava KopMOCMeCH OCYIIECTBIISIIACH IBAKABI B CyTKH — yTPOM 1 BEUEPOM
— ¢ yu€TOM 300TeXHHUECKHUX TPEOOBAaHMH K KOPMIICHHIO BEICOKOIPOYKTHBHOTO
MOJIOYHOTO cKoTa. HopMa KopMIiIeHHsI Ha OJIHY TOJIOBY COCTaBIIsIa B CPETHEM
25 Kr B HaTypaJIbHOM BEce NPH YPOBHE BIaKHOCTH KopmocMmecH 52—54 %,
YTO COOTBETCTBYET TPEOOBAHMSAM K PAlMOHY B YCJIOBHSIX HWHTEHCHBHOTO
npousBoacTBa. IIpy 3TOM NMPUMEHSUIACh TEXHOJOTHS TOYHOTO JTO3UPOBAHUS U
PaBHOMEPHOTO pacIpeAeieH st KOPMOB TI0 BCEH JIMHE KOPMOBOTo cTosia. J{is
MEXaHN3UPOBAHHON MOAAYN KOPMa UCIIOIb30BAJICS IPUIIEITHON KOPMOPA3AaTINK
¢upmer BVL, arperatupoBansslii ¢ Tpaktopom John Deere, oOecrieunBaromimii
paBHOMEpHOE IMEpEeMENINBAHNE M Ka4ECTBEHHOE M3MEIbUCHHE KOPMOBBIX
KOMITOHEHTOB B TIPOLIECCE TPAHCTIOPTUPOBKH 1 BBIAAUH.

Tako¥ 1MoaxoJ MO3BOIMI MHHMMHU3UPOBATH MOTEPH KOPMOB, MOBBICHTH
romoreHHOCTs TMR © o0GecnieunTs KOHTPONb Hall (PU3UUIECKONW CTPYKTYpOi
paunona. [IpoBeieHne mpocenBaHus ¢ NCIIOIL30BAHIEM IIEHCHIIBBAHCKOTO CUTA
Ha Pa3HBIX y4aCcTKaX KOPMOBOTO CTOJIA ITO3BOJIMIIO OLIEHUTH OTHOPOJHOCTH CMECH,
COOTBETCTBHE (PAKTHUECKHUX ITapaMETPOB HOPMATHUBHBIM M BBISIBUTH BO3MOXKHBIE
OTKJIOHEHUsI B pab0Te KOPMOpa3aTuHKa.

[ToydeHHbIE pe3yabTaThl IPEACTABICHBI B TAONMIE 2 ¥ BU3YJIN3UPOBAHBI
Ha PUCYHKE 2, 4TO MO3BOJIET KOMIUIEKCHO OLIEHUTH CTPYKTYPy KOPMOCMECH U
€€ COOTBETCTBHUE ONTHMAIBHBIM 300TEXHUIECKUM TPEOOBAHUSIM.

Tabmuna 2 — CpaBHUTEJIBHBIE TTOKA3aTENN CTPYKTYPHOH KJIETYATKH MO PA3HBIM
KOMIIIIEKCaM

E::g:J:Z::HCKOFO cnto 2 KOMILJIEKC 3 KomIIeKe Hopma
Bepxnee curo 4% 4% 2-8 %

CpenHee cUTO 41 % 40 % 30-50 %
Hwmxnee curo 16 % 16 % 10-20 %
[Mopnon 39 % 40 % 30-40 %
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JlaaHble TaOIMIBI 2 TOKA3BIBAIOT, YTO CTPYKTYpa KOPMOCMECH B 00OMX
HCCIIElyeMBIX KOMIUIEKCAX COOTBETCTBYET HOPMAaTHBHBIM IOKa3zaressiM. Tak,
coJiepkaHue KPYNMHBIX dacTul (>19 M) coctaBisier 4 %, 4TO MOIHOCTHIO
YKIIaZbIBa€TCs B PEKOMEHAyeMble 3HaueHus 2—8 %. Drta ¢pakius BakHa JUIA
CTUMYJISILINN KBAYKH M MPEIOTBPAIICHUSI CMEIICHUS ChlUyra, OCOOCHHO B
nepexonueiid mepuog. CormacHo maHHeIM Heinrichs et al. cHmkeHue manHOM
¢dpakium HIKe 2 % yBeTMUMBAET PHCK CMEIIEHHS ChluyTa B 2,3 pasa.

Copeprxanue cpenaert pakuuu (8—19 mm), obecrieunBaronieid OCHOBHYIO
MEXaHWIECKYI0 CTUMYJIIIuIo pyomna, cocrasmiio 40—41 % npu mHopme 30-50 %.
3T0 COOTBETCTBYET ONTHMAIEHOMY YPOBHIO, HEOOXOANMOMY JUIS ITOICPKAHUS
NPOJOJIKUTENIBHOCTU KBauyku He MeHee 500-550 MUHYT B CyTKH, Kak B
nccienoBanusax Zebeli et al. [2].

Hons menkux gactun (4—8 MM) coctaBmia 16 %, 9To TakKe HaXOIUTCS
B mpefenax gomyctumoro nuamnaszona (10-20 %). Ilpu sTom Qpakius 9acTuil
<4 mm (mogmoH) coctaBuia 39—40 %, 94To OJIM3KO K BEpXHEH TpaHUIe HOPMBI
(30-40 %). Krause u Oetzel [3] yka3piBaroT, 9To pu npessimenun 40 %
BBICOK PHCK BO3HHKHOBEHHS CYOKIMHHYECKOIO allu03a, OCOOEHHO y KOPOB
Ha MHKE JaKTauuu. B maHHOM ciydae mapaMeTpbl HaXOASTCA Ha I'paHH, YTO
TpeOyeT NOMOTHUTEIHHOTO BHUMAHUS MPU CMEHE CHJIOCA WM yBEINYCHHUH
BiaxxHoctu TMR.

CpaBHEHHE MOJYYEHHBIX JIAHHBIX C Pe3yJbTaTaMM, NPEACTaBICHHBIMU B
pabore Spina et al. [9], moxa3pIBaeT aHAIOTHYHEIE TIPOTIOPIHH. B nX ncciaenoBannn
KOPMOCMECH C coJiepXKaHueM <4 MM dacTul] Ha ypoBHe 38 % oOecneunBana
crabunsnoe pH pydua (5,9-6,2) u MUHEMaNbHBIC MPOSBICHUSA anumo3a. [lpu
9TOM B XO3SICTBaX ¢ Jojiei <4 MM >45 % ypoBeHb CyOKIMHUYIECKOTO alua03a
nmocturai 18 %.

Taroxe Salvati et al. [10] mokas3anu, 9TO TpH YBEIUYCHUH JOIU CpeaHEH
¢pakin (8—19 Mm) Beimre 45 % NPOUCXOAMIO CHIDKEHNE TOTPEOICHNS CyXO0Tro
BEIIECTBa, B TO BpeMs Kak quamna3oH 35-42 % oOecreunBan Jrydinnii Gamanc
MEX/y MOEIaeMOCThIO M KBAaYHOH AKTHBHOCTBIO. DTO MOJATBEPIKIAET, UTO
mokaszatenu 40—41 % B uccieryeMoM OMBITE SBISIOTCS ONTUMAIEHBIMU.

Takum oOGpa3zom, pe3yibTaThl aHanmu3a cTpykTypsl TMR B xo3siicTBe
TOO «I"anuukoe» COOTBETCTBYIOT COBPEMEHHBIM HAyYHBIM PEKOMEHIALHSIM,
TIOATBEPKIEHHBIM MEXKyHapOAHBIME HccaeoBannsami [11; 12]. DT1o ykassiBaer
Ha TIPABWIIBHYIO HACTPOHKY KOPMOCMECHUTENS, COOIIOICHNE TEXHOIOTNIECKUX
rapamMeTpoB CMELIMBAHUS M 3P PEKTUBHOCTD IIPONU3BOJCTBEHHOTO KOHTPOJISL.

JlocTikeHne HOPMATHUBHBIX MapaMeTpoB MO (pU3NUYECKOH CTPYKType
KOPMOCMECH CTaJIO BO3MOXKHBIM OJ1arotapst FpaMOTHO OpPIraHM30BaHHOM JIOTUCTHKE
KOPMOTIPUTOTOBJICHUS, BKJIIOYAIOIMIEH ONTHMAIbHYIO MOCIEI0BATEIBHOCTD
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3arpy3Ky KOMIIOHEHTOB, POJOJDKUTEIBHOCT U MHTCHCHBHOCTh CMELINBAHUS,
a TaK)Ke KOHTPOJb BJAXHOCTU. B mccienyeMoMm Xo3siicTBe 3arpy3ka B
KOPMOCMECHUTEIb IIPOU3BOAMIIACE B CIECAYIOIIEM IOPsAKe: KOMOMKOPM, CEHO,
coJioMa, CeHax, CHII0C ¥ BoJIa. [Tociie mostHoM 3arpy3Ku BCeX HHIPEAUECHTOB CMECh
nepeMennBaiach B TeYeHHE 8§ MUHYT IPU 4acTOTE BPALICHHS CMECHUTEILHOTO
MexaHn3Ma 520 00/MHH PUCYHOK 2.

B paMkax »nu300THY€CKOTO MOHUTOPHHTA B XO035HCTBE C JOWHBIM
norosioBbeM 1200 T0JIOB B TeUYEHHE OJHOTO Mecsna OblIo 3a)MKCHPOBAHO
2 ciyyasi CyOKJIMHMYECKOTO aluao3a U 3 ciydas keros3a. JlaHHbIe mokasarenu
OTHOCSITCS K 3200JICBAHUSM KEIYJOYHO-KHIIICUHOT'O TPAKTA, ITATOTCHE3 KOTOPBIX
TECHO CBSI3aH C HAPYIIEHUSIMHU B TEXHOJOTUU KOPMIIEHUS U CTPYKTYpHOU
HecOaJaHCUPOBAHHOCTHIO panuoHa. Hu3kuil ypoBeHb 3a00J€BaeMOCTH
noaTBepkaaeT 3G(GHEKTUBHOCTh MPUMEHSIEMON TEXHOJOTHU MPUTOTOBIICHUS W
KOHTPOJISI KOPMOCMECH.

KoppensiroHHbIi aHaIn3 B3auMOCBSI3U MEXKTY Pa3MEPHBIM paciipeieieHueM
yactuil B TMR u pacnpocTpaHEHHOCTHIO METa0OJIMYCCKUX HAPYIICHUN
npejacTaBlieH Ha pucyHkax 3 u 4. [lomyueHHbIe JaHHBIE JEMOHCTPUPYIOT, YTO
HapyIeHue GU3NUSCKON CTPYKTYPBI KOPMOCMECH OKa3bIBACT MPSIMOC BIIUSTHHUE HA
4acTOTy 3a00JICBaHHI HKETYJOYHO-KHIIICYHOTO TPAKTA Y BRICOKOMPOTYKTHBHBIX
KOpOB.
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Pucynox 3 — CB3sib MeNKHX Pucynox 4 — CB3sib KpyNHBIX
YacTHI C alluJJ030M YaCTHL] C KETO30M

Ha pucynke 3 HarisiiHO mpejcTaBieHa MOJIOKHUTENIbHAs KOPpesus
MEXY YBEJIMYEHHEM JIOJIHM MEJIKUX 4acTHLl (<4 MM) B KOPMOCMECH U 4YacTOTOU
BO3HUKHOBEHHUsI CyOKIMHMYECKOro anupo3a pyoua. [Ipu pocre conepxanus
atoit dpakiuu ¢ 30 % mo 50 % puck anmgosa yeenmuuBaercs ¢ 5 % 1o 20 %
(r=+0.87, p<0.01). Jauubrit 3¢deKT 00BACHICTCS YCKOPEHHON (epMeHTAIUCH
MEJIKOAMCIIEPCHBIX YacTHL B PyOIle, YTO NPUBOJIUT K HAKOILJICHUIO JIETYyYUX
JKMPHBIX KUCIIOT, CHIDKEHHIO pH Cpejibl M COKpaleHUI0 TPOAO0IIKUTEILHOCTH
KBAauKU. DTHU pe3yJbTaThl NOATBEpxkAatoTcs AaHHbiMu Krause u Oetzel,
YCTaHOBHBIIHX, YTO NPEBBIICHHUE 0N YacTHLl <4 MM BbIie 40 % 3HaYUTEILHO
TIOBBIIIAET BEPOSITHOCTD PA3BUTHS AlU03a.

Ocoboro BHUMaHHs 3aCITyKUBAET TOT (DAKT, 4TO KETO3 — OJJHO U3 HanboJee
pacnpocTpaHEHHBIX HapylIEHUH MeTaboIM3Ma y HOBOTEIbHBIX KOPOB —
HEpEeJIKO Pa3BUBACTCS KAK BTOPUYHOE TTOCIIE/ICTBUE al1103a. DTO 00YCIOBIECHO
HapylieHneM OOMEHHBIX IPOLIECCOB B pPyOlle, CBSI3aHHBIM C MEPEH30BITKOM
ObICTPO(EPMEHTUPYEMBIX YIJIEBOJIOB M KpaxMala, COAEPIKAIIUXCS B MEJIKHX
yactuiax TMR.

Ha pucynke 4 noxazana oOparHasi KOppessiLusi MEXKAYy J0JIeil KPYIHBIX
yactunl (>19 mMM) 1 yacroroil cmemenus ceiuyra. CHUKeHHE 5ToH (pakuuu
¢ 8 % 10 0 % compoBoOXJaeTCsl YBEIMUEHUEM YaCTOThl IUCIOKAIMU ChIUyra
¢ 5% 1020 % (=0.81, p<0.01). JIuHHBIC BOJOKHA 00SCIICUNBAIOT HEOOXOIUMYIO
MEXaHHYECKYI0 CTUMYJISILIMIO CTEHOK pyOIia, CIIOCOOCTBYIOT MOJIEPIKAHUIO €TI0
MOTOPHMKH M CTHMYJHPYIOT )XKBauHYI0 akTUBHOCTH. Kak ormeuator Plaizier et
al. (2008), HeTOCTaTOK KPYIHBIX YaCTHIl, OCOOCHHO B IMOCICPOIOBOI MEPHOI,
CYIIECTBEHHO MOBBIIIAET PUCK CMEILIEHHUS ChIUYTa.

TaxuMm 00pa3om, yCTaHOBIICHBI JIOCTOBEPHBIE CTATUCTUUECKHE B3AUMOCBSI3U
MEK/1y (PpaKIIMOHHBIM COCTaBOM KOPMOCMECH M YACTOTOH JKEITy10YHO-KHIIIEUHBIX
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3200JeBaHU: TIOMOKUTEIbHAS KOPPEIAIUSA MEKIY MEIKAMU YAaCTULAMHU H
aruao3oM (r=+0.87) u oTpumaTeabHas — MEXAY KPYMHBIMH YaCTHIIAMHU U
cmemerneM cerayra (r=—0.81). DTu maHHBIE cornacyroTcs ¢ BeiBogamu Zebeli,
Krause, Plaizier u npyrux aBTOpoB, IOATBEPKAast HEOOXOAUMOCTh CTPOTOTO
KoHTpoJs cTpykTypsl TMR. OTHOCHTENEHO HU3KHH YPOBEHB 3a007I€BaEMOCTH
B uccneayemom crazae (0,17 % ammmosa u 0,25 % KeTo3a) CBHIACTEIBECTBYET
00 > PEeKTHBHOCTH MPAKTUKH PETYIIPHOTO MOHHUTOPHUHTA CTPYKTYPHI KOPMOB
C HCIIONB30BAaHUEM TEHCUIBBAHCKOTO CHUTA KaK JOCTYITHOTO W HAAEKHOTO
WHCTPYMEHTA MPOPUIAKTAKH META0OTUIECKUX PACCTPOMCTB U TOBBIIICHUAS
YCTOIYMBOCTH MOJIOYHOTO CTaja.

BriBoabl

[IpoBenénHoe mcciaegOBaHNE MOATBEPAMUIO, YTO KOHTPOIb CTPYKTYPHI
TMR ¢ ucnonp30BaHHEM TEHCHIBBAHCKOTO CHUTA IMO3BOJSET OMEPATHBHO
OILICHUBATh (PU3UKO-MEXaHUIECKHE XapaKTEPUCTHKH PAllMOHA W CBOCBPEMEHHO
BEISBIIATH PUCKH, CBI3aHHBIC C META00IMIECKUMHU HAPYIIICHUSMHU. Y CTAHOBJICHBI
JOCTOBEPHBIC KOPPEISIHA MEXAY pa3MEpPHBIM pacHpeielieHHeM YacTHUIl U
YaCcTOTOM aIi103a ¥ CMEIIeHHs cbrayra. [loydeHHbIe JaHHBIE CBUIETETIHCTBYIOT
0 BBICOKOH 3()()eKTUBHOCTH MPUMEHSIEMON TEXHOIOTUH KOPMOIIPUTOTOBICHHS
B ycmoBusax xo3sictBa TOO «Tlamumkoey, odecnmeunBamomieil HU3KUN
YPOBEHB JKETyJOYHO-KHAIICUYHBIX 3a00JeBaHmil. MeToiKa CHTOBOTO aHAIIN3a
PEKOMEH/IOBaHA K BKJIFOUCHHIO B CHCTEMY €KEIHEBHOT'O 300TEXHHYECKOTO
KOHTPOJIS KaK JOCTYITHBIHN 1 HaIEKHBIH MHCTPYMEHT IPO(QIIaKTHKH HapyIICHUH
00OMEHa BEIIEeCTB Y BRICOKOITPOAYKTUBHBIX KOPOB.
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CYT ®EPMACBIHIATBI ABBIKTAHJABIPY CAITACBIH
BAKBIJIAY TOXKIPUBECIHAET'T IEHCUJIBBAHUSA EJIET'T

Unmencusmi cym 6azeimulHOa2bl MAJL WAPY AUBLIBIEBL HCAZOAUBIHOA
monwvik apanac payuonuviy (TMR) Kypoiisimosik Oipmexminiei sco2apol
OHIMOI CULIPIIAPObIH AC KOPLIMY JHCYUECIHIH CAYIblebl MEH CYM OHIMOLNIIHe
mikeneti acep emedi. Ocvl 3epmmeyoiy MaAKCamovl — NEHCUTbEAHUSLbLK
eneyiwmi Konoana omuipwin, TMR Kypwlivimbin 6aganay dtcane dcem
bonueKxmepiniy yaecmipinyi MeH KapblH-iueK aypyiapblHbLH JHCULLICT
apacuvlnoazvl batlianelcmapovl anvlkmay 6010vl. 3epmmeynep I[lasnooap
obnvicvinoazel «l anuykoey JKIIC bazacvinoa cummeHman myKbLmobl
2HC02apbl OHIMOI CUBIPAPEA HCYPRI3inol. A3bIK KYPbLILIMbIHbIY OAKbIIAY
bazacwl dcaya mapamoliean JHCeM-ulon neH dcem yYCmeniniy apmypii
VHacKeNepiHeH aNblH2AH Kanloblkmap OOUbIHUA GPAKYUAILIK KYPAMOb
manoayovl Kammuliobl.

Homuoicenep oicem-wen donuiekmepiniy HaKmol yaecmipiiyi
HOpMamuemix Kepcemxiwimepee cauKec Keleminin xepcemmi: ipi
oenuexmep (>19 mm) —4 %, opmawa (8—19 mm) —40—41 %, ycax (4—8 mm)
— 16 %, an eme ycak ¢ppaxyusnap (<4 mm) — 39—40 %. Cmamucmuxanvix,
MYPbLOAH MaKbl30bl KOPPETAYUSIAP AHLIKMANObL: <4 mm Oenutekmep
MeH ayudos scuiniei apacvinoa oy (r=+0,87), an >19 mm 6enrwexmep
MeH Cbluyembly blbLCYbl apacbliHoa mepic dbaiianvic (r=—0,81) b6aiikanovl.
3epmmencen madviHOA2bI MeMabOIUKANBIK OY3bLIbICIMAPObIY MOMEH
deneetti (ayuoos — 0,17 %, kemos — 0,25 %) Kon0anwvli2an azblKmanobipy
JicoHe backapy Jcytieciniy muiMoiniein kepcemeol.

Hencunveanusnvlg eneyiuw TMR KypolioimOblK OipmeKkminiein
KyHOenikmi 6aKblLiay yulin Koaicemimoi api aknapammolix KYpai peminoe
JrcaKcul Hamudicenep kopcemmi. By 20ic mexHono2UsIbIK AyblmKYIAPObl
VAKmMblIbl AHLIKMAN, MemabdoauKaislk aypyiapovly ailobii anyad,
M@l OeHCAyNbIblH JHCAKCAPMY2A JicaHe OHOIpicmiy peHmabenvboinicin
apmmulipyea MyMKIHOIK Oepedi. Kypama sicem KYpoliblMblH O0aKbLIAYObl
300MEXHUKANBIK, MEHEOINCMEHM JICYLecine eHei3y MypaKmuvl Cymmi Ma
APy aubLIbIZbIHbIY MAKBI30bL 2IEMEHMI peminde Kapacmulpbliybl MUic.

Kinmmi ce30ep: nencunbeanusivix eaeyiul, KypoliblMObIK KIemuamxda,
monwik apanac payuor (TMR), ayuoos, kemos.
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THE PENNSYLVANIA SIEVE IN THE PRACTICE
OF FEEDING QUALITY CONTROL ON A DAIRY FARM

In intensive dairy farming systems, the structural uniformity of the
total mixed ration (TMR) has a direct impact on the digestive health and
productivity of high-yielding dairy cows. The objective of this study was
to assess the physical structure of TMR using the Penn State Particle
Separator and to determine the relationship between feed particle
distribution and the incidence of gastrointestinal disorders. The research
was conducted at LLP «Galitskoyey» in the Pavlodar region, using high-
producing Simmental cows. The control evaluation of the feed structure
included a fractional composition analysis of both freshly distributed feed
and residuals collected from various sections of the feed bunk.

The results indicated that the actual particle distribution met standard
recommendations: large particles (>19 mm) accounted for 4 %, medium
(8—19 mm) — 4041 %, small (4—8 mm) — 16 %, and fine particles (<4 mm)
—39-40%. Statistically significant correlations were established: a positive
correlation between the proportion of particles <4 mm and the incidence
of acidosis (r = +0.87), and a negative correlation between particles >
19 mm and displaced abomasum (r =—0.81). The low incidence of metabolic
disorders in the studied herd (0.17 % acidosis, 0.25 % ketosis) confirms
the effectiveness of the applied feeding and management system.

The Penn State Separator proved to be an accessible and informative
tool for daily TMR structural assessment, allowing for timely detection of
technological deviations in feed preparation. The implementation of this
method contributes to reducing the risk of metabolic diseases, improving
animal health, and enhancing production profitability. Incorporating
structural feed monitoring into the zootechnical management system should
be considered a key component of sustainable dairy farming.

Keywords: Penn State Separator, structural fiber, total mixed ration
(TMR), acidosis, ketosis.
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MABJIO4AP EPTIC ©HIPIHOQE KAPTOI
COPTTAPBbIH 3EPTTEY

Maxkanaoa kapmon wapyauslivleblH 0amvlmy 6a20apramacsl
OOUBIHULA 2eHeMUKANBIK-CENeKYUSLTbIK HCAKCAPINY HCIHE OUOMEXHON02US
Heei3iHOe Jcypeizineen maxcipouenix zepmmeynepoiy Hamudiceiepi
YCOIHBIARAH, COHBIMEH Kamap Jco2apbl cmpeccke mo3imoi dcane
eHiMOiniel dcozapsl bacekeze Kabinemmi omaHOblK COPMmMapovl
Kobelumy ywin bacmankbl myKbiM Wapyauibliblebll KAMmMAamMacsl3
emy macenenepi Kapacmulpbligan.Pecnyboiukamui30uly aivim
cenekyuoHepepi Kapmonmeoly, KOKOHIC dcane 0aKua 0aKbliOapbIHblLY
MOl 2eHOIK KOpbIH Kanblnmacmulposi. 70-men acmam copm mypaepi
KYPblaobl, 01apObl CayblKmblpyObll HCAHA OUOMEXHON02UANbIK
a0icmepi 23ipnenoi, oyn Kazaxcmanueiy apoip monvlpak-Kaiumammaix
auMagel Ywlin 9KOA02UANLIK MYPAKMbL COPM MAHOAYbIHA MYMKIHOIK
mysiHOauovl. Kazipei mayoa 30HAIbIK aumMakmapoa Kapmonmuly
wemenoix copmmapuinbly 4 mypi naioanamyza pykcam emineen. Ocvizan
OaunaHbicmel KAPpMONMbIY OHIMOLNIZIH apmmulpy pe3epiemepiHiy
Oipi-oHIMOINiel JCIHe candacel HcoaApsl, COHOAU-AK IKOHOMUKATLIK
JHCALBIHAH NALOANbL (cakmayea muimoi, aypyiapaa me3imoi, 3aManayu
copmmap m.6.) azcpo3KONUANLIK HcaHa copmmap. Anaiida endiy
CONMYCMIK-UBIRLICHIHOA 0CbL Macenenepli sepmmey 0Cbl YaKblmKa
OelliH HCYpei3ineeH JHCOK.

3epmmeynep Ilasnodap Epmic 6HIpiHiK 0ananslk #agdaiibiHod
orcypeizindi. Maxanaoa Kazax Kemic-Kokewic evlivimu 3epmmey
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UHCTNUIMYMbL CeNEKYUACIHBIY, VUL JHCbLT OOUbL 3epmmencer Kapmonmoiy
1 copmonomepiniy onimOinizi, KPAXMAIObLIbIZbL, AYPYIAPA MO3IMOini2i
JICOHE ACXAHANBIK, CANANAPLL OOUIHUA ANBIHEAH HIMUIICENEP KENMIPINceH.

Kinmmi ce3oep: kapmon, copm ynzici, 6HIMOINIK, Kpaxmaa, napuid,
MYUHEeK candacwl.

Kipicne

KazakcTaHHBIH ToyesCi3 JaMybBIHBIH OapiblK SKBUITAPBIHIA a3bIK-TYIiK
KayiNCi3iririd HeIFalTy aca MaHBI3IbI MiHIETTEPAIH Oipi )KoHE Ka3ipri yaKbITTa
OJI ©31HIH MaHBI3IBUTBIFBIH JKOFANTIIAWABL. Byl MoceneHi menry ie KapTOnTh ecipy
MEH OHIIpYIiH MaHBI3EI 30p KoHE /e Ka3akCTaHHBIH CONTYCTIK-IIBIFBICHIHAA
Openn 6oxei TadbuTans [1, 12—15-60.]. Anaiina ockl MaHBI3IBI TAKBUIIAPIBIH
COPTTApBIH TaHAAy JKOHE TYKBIM ©Cipy Mocemernepi, acipece ochl aiMaKTa
KETKITIKTI Typae maMpiMaraH. Ka3aKCTaHHBIH COJTYCTiK-IIBIFBICHHIAFBI
KimMaT TombIpakTaFbl BUTFANIBIH JKOFAPFHI TAIIIBUIBIFEI asSCHIHIA KOITETCH
METEPOJIOTUSITBIK ITapaMeTipIIepIiH KYPT 63repyiMeH CHIIATTallaIbl, COHIBIKTaH
OyJ1 aiiMak KayinTi ailMakKa jKaTaIbl.

OTaHABIK CEICKIUSHBIH 3aMaHAyd COPTTAaphl OHIMIINITI KaFbIHaH
oFapbl Ooxeim keneni (800-900m/Ta). bipak eHmipic >KarbmaifbIHIa OHBI
tek 20-30 % xy3ere acwsipyra Oosagel. OcblraH OallIaHBICTBI KAPTOITHIH
OHIMILTITI MEH camachklH apTTHIPY VIIH OHOJOTHIBIK CPEKIICTIKTEPi MCH
COPTTap.IbIH OHIMIIIITIH 3epTTey Kaxert [2]; [3].

Kaprom-eH MaHBI3IBI KOKOHIC NAaKBUIIAPBIHEIH Oipi, KAPTONTHl «EKiHIII
HaH» JIeN alTaThIHBI ga Oekep emec. [laBimomap OOIBICEIHBIH CTaTHCTHUKAIBIK
OacKapMachIHBIH JepeKTepi OOMBIHIA COHFHI XKBUIIAPHI eTiCTIKTIKTIH 20 MBIH
TeKTap/laH acTaM ayMaKThl KAMTHIFaH, KbUT OOMBIHITA OHIMAUTIK THHAMUKACHI
opra ecemnmed 220-320 m/ra KyparaH, OyJ JereHiMmi3 oHipIe KapTONTHIH
alTapabBIKTail KeneMmi Oap ekeHiH kKepceremi.OO0mpIc OOWBIHIIA OTAHIBIK
COPTTAapIBIH KAPTON TYKBIMIAPHI J)KOK. BYJT TYKBIMIIBIK KapTOITHIH IICTEIACH
okenyine OainmansicThl. (Iommanmus, Peceit, 'epmanus) [4, 8—28-00.]. Anaiina
OYJT TYKBIMIApIBIH KYHBI )KOFaphl, COHBIMEH KaTap IIETEIIiK CeNeKIIHs
COpPTTapHIHBIH Oip KaTap KeMIIUTiKTepi 0ap, MBICABI, Ollap aypyjiapra Te3
IIAJIIBIFA/IBI JKOHE CaKTay Ke3iHIe cakTay camachl ToMeH. COHABIKTaH KapToll
TYKBIMBIMEH OHIPIMi3]li KAMTaMachl3 €Ty 03 ©3CKTLIITiH KOFaITIAH b

PecnyOnnkaMBI3IBIH FAaIBIM CENIEKITHOHEPIICP] KAPTONTHIH, KOKOHIC KOHE
0aKia JaKeUIapEIHBIH MOJI TeH/TIK KOPBIH KAIBIITACTHIPABL. 70-TCH acTaM copT
TYpIepi KypbUIIBI, OJapAbl CAybIKTHIPYIBIH jKaHa OMOTEXHOIOTHSIIBIK dJIicTepi
ozipmenni, 0yn Ka3zakcTaHHBIH opOip TOMBIPAK-KIMMATTBHIK aifMaFrbl YIIiH
SKOJIOTHSITBIK TYPAKTHI COPT TaHIaybIHa MYMKIHIIIK TybIHIaiab1. Kasipri Tanma
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30HAJIBIK aliMaKTap/a KapTONTHIH LIETENAIK COPTTAPBIHBIH 4 TYpi maijanaHyra
pyxcar erinreH [5]; [6]; [7].

OcpIraH 0aiTaHBICTBI KAPTONTHIH OHIMIIUTITIH aPTTHIPY pe3epiBTepiHiH Oipi-
OHIMJILTIT] JKOHE carnachl >KOFaphbl, COHJal-aK SKOHOMUKAIIBIK JKaFbIHAH Maiaib
(cakrayra THiMIi, aypyJapra Te3iMmai T.0.) arpO’KONTHSIBIK KaHa COPTTap.
Amaiiia esiH CONTYCTIK-IIBIFBICBIHA OCBI MACENIENEp/l 3epPTTey OChl yaKbITKA
JEHiH KYPTi3iireH KOK.

Aranran npoOiemManap/ sl ecKepe OTBIphIN, anFam peT IlaBmogap oOmbICH
KaFbl1albIH A SKOJIOTHSIIBIK COPTTHI ChIHAY YKOHE O0JIBIC IIapyallbUIbIKTapbIH/I
OTaHABIK KApTON COPTTAPBIH €HTi3y OOWBIHIIA TIKIPOMENIK KYMBICTAp
xKyprizinai [8; 9; 10].

MaTtepuanmap MeH daicTepi

ToxipOue 00IBIC OpPTATBIFBIHAH 25 KM KaIIBIKTHIKTa [laBionap aymaHHBIH
HoBouepHosipka aybUIbIHIa cyapMaibl TOXipOnue aliMarblHAA >Kacajabl.
Cyapy sxaHObIpiaTkeimn MammHa JIJIA-100, cyapy Eprtic e3eHiHeH cyapmais
Kyheci apkputel Oepineni, sketkizymri JKIIC «Anucy. ToxipOuenik amaHIarsl
Kep JKaMBUIFBICBIHBIH TOIBIPAFbl KOHBIP, TEPEH KalHaraH opTalla KyaTThl,
MEXaHHMKaJIbIK KYpaMbl KYM/IbI Ca3]lbl, €TICTIK TOPU3OHTHIHBIH ACTHIHAH KYMFa
KYpT aybicasl. EricTik KaOaThIHIAFEl (PH3UKAIBIK Ca3IbIH MOJIIIIEP] (ppaKIusiap
comacwiHBIH 12,8—-13,0 % xypaiinel. XKeHin MexaHUKaIbIK KypaMFra coifkec
TYMYCTBIH MOJIIIEepi a3, TyMyCTBIK TOPH30HT OolibiHIIa 01 2,0-2,2 % maibI3as!
Kypaiapl, TOMEHIETEH CallblH KYpT a3asabl. JKeHiI MeXaHUKaJIBIK Kypamibl,
CaJTBICTBIPMAITBI TYP/I€ TYMYCTBUIBIFBI TOMEH OOJIFaHBI BUTFAJI CaKTay KaOieTiHiH
TOMEHIIrH Oalikaraasl. EricTik ankamTarbl BUIFAIILIH IIEKTI CBIABIMIBUIBIFEI
TOMBIpaK MaccacklHBIH 18—19 % Kypai bl

2012 KpUTFBI «ATPOXUMUS KbI3MET1 PecryOIInKambIK FEUTBIMU-9TICTEMEITIiK
OPTaNBIFBD MEMJIEKEeTTIK MEeKeMeci 3epTTeyIepiHiH HOTIKeCi OOMBIHIIA

I'ymyctein Memepi 2 % eTe ToMeH

Kenin ruaponu3ai(p1abIpaiiTeH) a30T 30 MI/KT 6T€ TOMEH

XKeumxemmanst pochop 60 MI/KT ©Te KOFaphI

Anmactiansl kanmuit 101-200 Mr/kr TemeH

TomeIpak KBIIIKBUIIBIFEL OeliTapan, 6,6—7,3 pH

ToxipOue 3 per KaiTamaHaabl. YYacTiKTiH ecenTik ayaansl 50 M 2 .OHuey
xkyMbeicTapsl b. A.JlocriexoB OOWBIHIIA NTHCHEPCHUSIBIK Talaay dJiciMeH
Kyprizinmai. Kapronm TyKeIMAapbl OTBIPFEI3Y ajAbIHAA KBI3IPYIAH OTKi3iimi.
KapronTsr oteipreiy 10—-15 mameip apamerrsiaga 30x70 cm cxema OOHBIHIIA
KOJIMEH XKy3ere achlpbulpl. Toxxipnbenepae Keneci arpoTeXHUKAIBIK, [Iapajiap
KYPTi3111i: TONBIPAKThl KaiiTapa eHJEy, OTHIPFHI3Y YIIIH aThI3ap.bl Kecy,
1 rexTapra 250-350 mM> Menmiepinie cyapy, KapTOITHI Cyapy CaHbI 6-Fa eiiH. Op
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Cyapy/IaH KeiiH-KaTapapaiblK eHuey xKyprizinai. Toxipudenepi apaMInentepacH
TazapTy KakeT OoJFaH jkarmaiina 3—4 peT KOJIMEH KYPTi3iiui.

Toxipubenepie Keneci Mocenenep 3epTTeIi:

— TYWHEKTep/eTi KpaxMaJJIblH MeJepi-aHbIkTay [1apoBTBIH Tapa3bIChIHIA
KYPTi3inai. OpOip copT OOIBIHIIA OCEIHIAN €Ki aHBIKTaMa JKYPTi3iii, O YIIiH
JKaITBl OHIMHEH 3UAHKECTEp MEH TYHHEK aypyliapblHa KOJ OepilMelTiH eki
opTara 5 Kr cblHaMa aJIbIHbI;

— TayapiblK TYHHEKTIH OpTalla caJMarblH MeH IT ne#in aHbIKrangsl. On
yurie 10 KT TayapislK TYHHEK OJIIeHII, KaiiTa eCenTeN/i;

— IOMJIK KacHeTTep i Oaranay, JKHHAIFaHHAH KeHiH Kol y3aMail COPTTapAblH
TTiCETiH TONTapbl OONBIHINA JOM TaTy apKbLIbI XKY3€re achIpbULIbI;

— TYHHEKTep/1iH KallHATBUTYbIH, LIEJUTIOI03aHbIH KOHCUCTEHINSCHI MEH TYCIH
AHBIKTAY Op COPT OOMBIHINA KYPTi3UIAL, O YIIiH IOM TaTYIIBUIAPIBIH CaHBIHA
OaiimaHpICTHI KeMiHzae 5—10 opTamia TyHHEK ChIHaMallaphl aTbIHIBI )KOHE 5 OaIbIK
JKylie OOMbIHIIIA OaFaTaHIbI.

— KyblcThuTbIFb! 100-1aHa1aH aypynap MeH 3USHKECTEPAiH 3aKbIMIaHybIHA
TaJlaHaThIH TYWHEKTEpJiH ChIHAMAcChl, OJIap/bl K630€H JKOHE KEeCy apKbLIbI
aHbIKTAN AL KybICTBUTBIFBI TYHHEKTEP/1iH CaHbI KECLITeH I 1iH JKaJIITbl CAHBIHBIH
TTafbI3BIMEH KOPCETUITEH.

— Tayap OHIMiHIH JKaJITBl OHIMILTIKTEH IIBIFYHI. O TAYaPIIBIK XKOHE TAyapIIbIK,
eMec TyHHekTepre OelliHyiMeH aHBIKTaJIbl. TayaplblKk emMec Typiepre ycak,
CTaH/IAPTTHI EMEC, YCKBIHCBI3, JKapbUIFaH, aypy KoHE 3USAHKECTEp 3aKbIM/IaHFaH,
OJIap/ibl YKl CAJIMAKKa OJIIIET, Tayap OHIMCpiH aHbIKTaFaH.

— TayapibIK ©HIMHIH JKaJIlbl ©HIMHEH IIBIFYBI TAayapibIK jKOHE TayapJiblK
emec TyHHeKkTepre OelliHyiMeH aHbIKTasibl. Tayapislk eMec Typiepre ycak,
CTaH/IAPTTHI EMEC, YCKBIHCBI3, JKapbUIFaH, aypy KoHE 3USAHKECTEp 3aKbIM/IaHFaH,
OJIap/ibl YKl CAJIMAKKa OJIIIET, Tayap OHIMECpiH aHbIKTaFaH.

HoTu:xenep xoHe TAIKbLIAY

Conrsl 3 xpu11a KazakcTanaa KapTort OTBIPFBI3YABIH JKaJIITbI €TICTIK alTKanTaH
OTaHJBIK copTTapAbIH yieci 4042 % xypanpl. An [TaBnogap o0ubice OoHbIHIIA
5-6 % Kypansl. AliTa KeTeTiH aFdai, MIETEeNIiK CEJNCKIIIHBIH COPTTaPhIH
ecipy Ke3iHIe pecryONUKaHBIH aybll IIapyalIbUIBIFEl TayapelH OHAIPYIIiIep
COJI €JJIiH OpUTHHATOpJIAPbIHA Taye i Oosaabl. TyHHEK TYKBIMBIH CAThII Ty, ajl
oJap Ka3aKCTaHBIK TYIHHEK TYKbIMBI HAPBIFBIHIAFBI OaFa cascaThlH 03 OeTiHIIe
alKpIHIANUTEIH Oonaabl. OchiFaH OalTaHBICTHI eliMi3fere KYpBUIFaH KapToIl
COPTTApBIH 3epJIeiey MaHBI3IbI OOJIBIN TAOBUIAIBI.

DeHOMOTHANBIK OaKplIayJTapablH MAJNiMeTTepi OOHBIHIIA, COPT
OJIIIETIITeP/IiH CYOBEKTITIEPIHIE TOMBIK OHY YaKbITHI OOMBIHIIA YIIKEH ayBITKYIIAp
GoyMaraHbl aHBIKTAJIIBI, albIpMaIIbUIBIKTap |—2 KYH Oonapl. 3eprreynepliy
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OapIIBIK KBUIIAPEIHIIA KOIIETTePAiH JKalaii maiaa 60yl MayCBIMHBIH OipiHTITi
OHKYHJITiH/Ee 7-Te eiiiH Hemece OTHIPFEI3yaaH 20—27 KYH 0TKEH COH OalKaIb.

Kanmait manaktany 16-24 MayceIM apanbeliFbiHIa Oaifkanabl. Ocwl
Ke3eHHIH OacTalyBIHIAFBl allbIpMaIBUIBIKTAP, OHBIH 8 KYHIIK Y3aKTHIFBI
3epTTENTeH CaHAapIBIH Micy TOOBIMEH OalaHBICTH. EH KBICKa K€3€H, TOJBIK
ocKiH-maHakTany, 2—04-61, 49-99, 1--02—4, 10-01-91 copt emmerimrepi
00 IBI, Y3aKTHIFHI 15 TOYIIIK, al maHaKTaHy Ke3eHi — OyJI COPT NIIeTIimTep IiH
rynaenyi 13 xyani kypaasr. Epre miceTin yarinepae cabakThIH coia 0acTaIybl
0apIBIK 3epTTEY KBUIAAPBIHAA TaMBI3IBIH YIIIHII OHKYHIITiHIH OachlHIA
oarikanns! Kecre 1.

1-xecte — KapTonThIH TaMyBIHBIH HET13T1 Ke3eHACPiHiH OacTarysl

Jamy ¢a3zanapel

CabaKTbIH TOJIBIK

ToubIK ocKin Llanakrany Tyaneny COTyBI

z
CopTThIK
yarizep

2015 | 2016 | 2017 | 2015 | 2016 | 2017 | 2015 | 2016 | 2017 | 2015 | 2016 | 2017

1 |9-09-04 4,06 | 1,06 | 6,06 | 21,06 | 20,06 | 26,06 | 4,07 | 4,07 | 10,07 | 30,08 | 12,08 | 27,08

2 110-99-3 4,06 | 1,06 | 6,06 | 20,06 | 18,06 | 24,06 | 3,07 | 29,06 | 7,07 | 30,08 | 10,08 | 29,08

3 6-10-09 | 5,06 | 406 | 506 | 24,06 | 25,06 | 24,06 | 7.07 | 5,07 | 8,07 | 8,09 | 28,08 | 2,09

4 149-99 1,06 | 3,06 | 6,06 | 17,06 | 15,06 | 25,06 | 2,07 | 28,06 | 10,07 | 23,08 | 23,08 | 16,08

5 11-02-4 4,06 | 4,06 | 7,06 | 20,06 | 16,06 | 24,06 | 3,07 | 30,06 | 5,07 | 2,09 | 20,09 | 31,08

6 | 14-08-01 | 5,06 | 3,06 | 5,06 |22,06| 18,06 | 24,06 | 6,07 | 2,07 | 6,07 | 8,09 | 809 | 7,09

7 110-01-91 | 2,06 | 4,06 | 6,06 | 18,06 | 22,06 | 25,06 | 2,07 | 3,07 | 7,07 | 20,08 | 16,08 | 19,08

8 | 5-04-08 4,06 | 5,06 | 6,06 | 24,06 | 20,06 | 24,06 | 6,07 | 3,07 | 9,07 | 5,09 | 2,09 | 7,09

9 14-07-02 3,06 | 3,06 | 6,06 | 22,06 | 21,06 2506 | 3,07 | 2,07 | 9,07 | 27,08 | 12,08 | 1,09

10 | 5-07-01 2,06 | 5,06 | 8,06 | 18,06 | 20,06 | 27,06 | 2,07 | 30,06 | 3,07 | 23,08 | 2,09 | 26,08

11| 2-64-61 | 1,06 | 7,06 | 8,06 | 16,06 | 20,06 | 28,06 | 2,07 | 9,07 | 10,07 | 17,08 | 21,08 | 22,08

Ocpuraiina, aiMak arJaibIH/a 3ePTTEIreH KapTONTHIH OapIIbIK COPTTaphl
CYBIK aya pailbl OacTanFaHfa JEWiH TONBIK micim keTinai. byn xarnanna
TYHHEKTEpiH CalaIbIK KOPCETKIIITEPiH 3epTTey /1 MaHbI3/bl. KapTomThIH canacsl
KeNTereH cedentepre OaWIaHBICTBI: COPTTAp, TOIBIPAK KYHAPJIBUIBIFBI, ©CIpY
TEXHOJIOTHSICHI, THIHAUTKBIIITAD, aya-paiibl )koHe 0acKa 1a ecy >KarJaiiapbiHa
GaitanbicTel. Ochl (hakTOpIapIbIH MIiHJAE TYWHEKTEp/iH calachlH apTThIpyia
TEHOTHUIIKE MaHBI3]Ibl o Oepinesi.
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3eprreynepaid 3 KBUIBIHAA KYPTi3iITeH camajblK CHIaTTaMaiapra
KYPTI3iATeH Tajmaynap ChIHAK YITUIEpiHIH TYWHEKTEepiHIe KpaXMalJblH
xorapel Mesiepi 14-ten 7 % neitin exenin kepcereni. Tek 4-07-02 xone
49-99 cannmapweiHAarel yiarinep 14 % merineH TemeH 6onasl. 4—07-02,
5-07-01, 49-99 xapron yirijepiHeH TayapiblK ©HIMHIH IIBIFEIMBI OOHBIHIIIA
KaHaraTTaHaPJIBIK KOPCETKIIITEP albIHIbL. AJl TayapIIbIK ©HIMHIH HIBFbIMIBLUIBIFBI
MEH Kpaxmall Meimepi OOHBIHIIA eH jKaKchl kepcerkimrep 10-99-3, 1-02-4,
14-08-01 copTrapsiama 6aiikama bl

2 - xecte — KapTONTHIH ChIHATATBIH COPTTAPBIHBIH CATIAJIBIK KOPCETKIIITEPi

i o - Ilapma
Copt- desmcamacsi©amn| T yEmmmE oprama [T ayapasis Oeal Kpaxman Beretamiwzm i
TEHIK <1 izinie] CATMATEL T BoHBHI:, % MATmEpi, ¥ Ke3eH, KYH AYPpy x
Ne JARBMIAHYEL %%

opTa
ma

Y-

Tep |2015R016ROLTROLISRO16[2017 [2015|20162017(2015]2016|2017|20152016 2017 2015 PO16|2017

1 2 3 4 5 & 7 8 ] o1t iz |13 [ 14 (15 (16 | 17 | 18 | 19 | 20 | 21

309 L4p {44 |44 |82 |86 |83 |837[ 28 |80 88 |142 145|140 87 |72 |82 |10 [ 8 | 7

10;99_ 4.6 (44 |46 |180 [ 89 | 96 [121,7] 97 | 88 | 95 158|152 (147 | 87 [ 70 | &84 | 5 (10| @
6-10-
g

44142 |46 |119 |61 |78 |86,0] 92 | 78 |27 |143|147|140| 95 (85 |88 | 7 |14 ]| 11

4 [45-890142 146 |44 |90 [ 65 |83 [T93 |85 | B0 |82 |[1539(1535(13.2) 81 |68 | 71 (12 |11 | 14

L

1-02-4 48 |46 |46 (124 | 82 [118 [1050] 90 | 92 | %2 |165|155|168| 90 | G0 | &5 | 8 & 5

6 475 46 (44 |24 |105 |95 | 90 [967] 86 | 87 [86 [17.0]168 |164] 95 91 [94 |12 [10] 10

7 [ 4 (42 a2 |28 [67 |85 [s0.0] 00 | 85 [90 [1a7]1a2 153 81 [73 [76 | 0 [12] 13

g8 5_00;_ 44146 |46 |92 71 | 103 | 88,7 | 88 9D | 95 |16.3 (159|158 92 | 89 92 10 B 9

o |* 07 L40 {42 |44 |70 |64 |66 66778 | 82 [80 [135]13.4 137 85 [ 70 [ 85 | 13 15 | 12

10 5'001?' 42 |44 |44 |78 |72 [0 |76.7| 80 | 91 | 80 |14.4 (148|141 | 82 |89 |79 | 9 | 12| 10
764

11 4.6 |44 | 4.6 |126 | 93 [102 [107.0] 86 | 8% | 80 (157162164 77 |75 | 75 | 6 10| 16

61

A¥iTa KeTy KepeK, KapTONTHIH ChIHAMAaNaphl OipKaTap dKOHOMHKAJBIK
nmaiganel OenriJepMeH CUNATTAJbBI, aTall alTKaHaa, KyHiKKe, Ta3KOThIpFa
(mapia) sxoHe 6acKa OaKTEePISUIBIK aypysIapFa TO3IMAUTIK, OYIT OJap IbIH Canabl
TYTHIHYIIBUIBIK KACHETTEPiHE OH oCep eTTi.

By arpoTexXHUKaIbIK 9/licTepMeH Oipre TeHOTHINTIK KAaCHUETTEP YKOFaphl
carasbl OHIMIEPMEH KOJIOTSUTBIK Ta3a OHIM alTy/1a MAHbI3/{bl OPbIH AJIAThIH/IBIFbIH
KepceTe/Ii.

[Ticy ToObrHa GalIaHBICTHI KApPTOIN KYpPaMBIHIAFbl KpaXMalAbIH Oenrimi
0ip 3aHJBUIBIFBl AHBIKTAJIBI, SIFHU KEII MiCeTiH COPT, OChI KYHIBI 3aT
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COFYPIIBIM TYWHEK KypaMbIHAA *KOFapsl 0omaasl. ConbimeH, 9—09-04, 6-10-09,
49-99 yrnrinepine kaparanga ocel yarizepae 14-08-01, 5-04-08, 1-02-4,
6-10-09, 49-99, 4-07-02 momMmik ymainapsl sxorapsr 6osr [11].

Kaptomn yrrinepin eHimMainikke Kapaii Oaranay opraiia MayChIMIBIK THITET1
Oip TYHHEKTIH opTamia caJMarbl OpTallla MayChIMABIK TYpJiepre KaparaHja
ayblp ekeHiH kepcerTi. COHbIMEH, TYHHEKTepAiH OpTamia caaMarbl OOMBIHIIA
2015 x®Inbl eH XakKchl kKepceTkim 10-99-3, 1-02-4, 2-0461,
14-08-01 ynrinepiage 60161, 0acka ChIHAK yiriaepine aceir 35-ter 110 rpamvra
neiin apTeiK 607161.2016 sxoHe 2017 sKpUTIapBl OYIT YATI CaKTaIIbL.

Kapromka 3usHIB OpraHU3MAEp KATTHI dcep eTeTiHi Oenrimi. opTypii
copTTapia MaTOTeH/IIK KoHe OacKa 3USHIIBI OpraHU3MIEpTe TO3IMILTIK TOPEKECIH
aHBIKTAY, OCBIFaH OAiJIAaHBICTHI FHUIBIMH JKOHE MPAKTHKAIBIK KbI3BIFYIIBUIBIK
TYIBIPA/IBL.

2 — KecTeJeri MAJIiMETTepAeH Kepill OTHIpFaHBIMbBI3/Ial, ChIHATATBHIH
YATiEpaiH TYHHEKTepiHiH 3aKpIMIaHy MMalbI3bl Oipaeil OOIFaH JKOK. 3 HKBLI
KatapblHaH 11 cblHanFaHmap/blH IMIiHEH MapiiaMeH 3aKbIMJAyFa eH JKOFaphl
te3iMaitik 1-02-4 copr yurici epekmienerai. [laprraMer 3aKpIMIaHyBIHBIH KOFApPBI
nmaite3el 10 maifel3 HeMece ofaH Ja Kell, 3 KbUI KaTapblHaH 3 cOpT YATiciHAe
Oaiikangel: 49-99, 14-08-01 xone 4-07-02. by ynrinepaiH TYHHEKTEpiHiH
caTbUIbIMBI 80—88 maibI3/1bl Kypajabl. 2 *blJI KaTapbIHAH, IapLIAMEH 3aKbIMIaHY bl
10 maiie13 Hemece onad na kemn, 6—10-09, 10-01-91, 5-07-01 sxone 2—64—61 oCHI
copT yurinepinge Oaifkanasl xoHe, 3 copT yiritepi: 9-09-04, 10-99-3, 5-04-08,
3 KBUTIBIK CBIHAKTAPIBIH ilTiHAe, TeK | putaa 10 maisl3 skoHe 0JIaH a3, mapIiaMeH
3aKbIMIAITYbl OaliKas b,

Ocplnaiimia, KapTol TYWHEKTepiHiH KOTBIPMEH 3aKbIMJAHYbl ©HIMHIH
OHIMJIUTITIH aHBIKTaW bl KOHE Oip TYWHEKTIH MaccachlHa COHFBI THIMJI Oenrire
acep erTeqi.

3-kecte — 20152017 #oK. CHIHATATHIH KapTOI COPTapBIHBIH OHIMIUIITI I/Ta

Ne | Copr yarinepi 2015 x. 2016 x. 2017 x. Oprama
1 ]9-09-04 214 169 189 190,7
2 110-99-3 346 183 178 235,7
3 ]6-10-09 327 151 161 213,0
4 149-99 248 126 137 170,3
5 11-02-4 352 131 278 253,0
6 | 14-08-01 331 214 172 239,0
7 110-01-91 285 122 166 191,0
8 | 5-04-08 257 202 262 240,0
9 14-07-02 188 100 147 145,0
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Ne | Copr yarinepi 2015 x. 2016 x. 2017 x. Oprama
10 5-07-01 236 148 170 184,5
11 2-64-61 285 167 185 203,7
2015 xbL1

P — toxipbue gonnuiri 1,8 %
E — oprama karexik 4,9 %
HCP — Garanay xputepuidi 14,1 n/ra

2016 xblL1

P — Toxipbue nonnuiri 2,8 %

E — oprama karemxik 4,9 %

HCP — Garanay xputepuiii 12,9 n/ra

2017 xbL1

P — Toxipbue nonnuiri 2,8 %

E — oprama karexik 5,3 %

HCP — Garanay xputepuidi 15,9 n/ra

KazXXKE3U-n1a kapTONThIH ipiKTENreH yITijaepin/e >Korapblia KepceTireH
epeKIIeNiKTep OHIMAUIIKKe aiTapiblkTaidl acep erti. ConbiMeH, 2015 KbUIbI
1-02—4 copt yirici TYHHEKTEp/IiH €H JKOFaphl eHIMALTr 352 m/ra Kypamsl,
10-99-346 u/ra, 14—08—1 ynrinepinin enimainiri — 331 mw/ra xypanbel. by
YIITUTIePiH KETEKIi MO3UIUSACHI OJIAPJBIH JKOFaphl CaThUIBIMFA M€ €KCHJITIH,
TYWHEKTEp/AiH opTamia cajaMarbl MEH oJlapJarbl KpaxMayl MeJuepi OoWbIHIIA
€H JKaKChl KOpCETKIITepre ue eKeHIIriH JaNeNnaeini, ain connai-ax, mapia
aypyblHa a3 manablKThl. 2016 KbIIBI 0Jap eHIMIUIIKTI OipIiamMa TeMEHAEeTTi,
Oipak oprallia ecemnrieH Kbl iminae OyJ1 eHIMALTIK Yiriepi 6acka coprrapaal
orapbl 00517161 2016 5KbITBI OHIMIIUTIKTIH sKOFapbl kepceTkimrepi 14-08—-01 sxone
5-04-08 coprrapbiHIa OaiKaIIbL.

3 xecrene Kepin oTeIpraHbIHbI3AaM, 1-02—4 copT opTa ecemnien 253 1/ra ey
KOrapbl eHIM Oepai, Oy kepcerkim 5-04-08 (240 w/ra), 1408-01 (239 wra),
10-99-3 (235,7 w/ra) cangapsinia Oiprrama ToMeH OOJIIbI.

Ocpuraiiia, yiI KbUIABIK ChIHAKTAp/bIH HOTHXKeJepi OOWBIHIIA aTaJiFaH
TylHekTepinig eHiMaimiri 10-99-3, 1-02-4, 14-08-01, 5—04—08 anbramsl,
oJapabIH eHiMtiri 236 n/ra, 253 w/ra, 239 1/ra xone 240 1/ra Kypazasl.

KopbITbIHABI

3eprTey HOTHKENEpi OOMbIHIIA TYHHEKTEP/H eH YIIKeH eHimaimiri 10-99-3,
1-02—4, 14-08-01 kapron copt yariiepi 00116l 0OJ1ap/IbIH OHIMILIIT colikeciHe
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265 1/ra, 240 m/ra xxoHe 270 11/Ta qeHH KeTTi. 3epTTey KbUIIapbIHIa KAPTOITHIH
GapiBIK COPT YJTinepi Tayapislk TylHekTepae 14 %-maH acTaM KpaxMasJIblH
YKOFapbl MOJIIIEPiH KOPCETTI.

1-02—-04 >xone 10-99-3 copT yaTiciHAe mapmamMeH 3aKbIMIaHY ABIH CHIPTKEI
Oenrinepi OOIFaH )KOK.

MaiinamanbLIFaH AepeKTep Tizimi

1 KpacaBun, B. ®@., [llapukosa, JI. C., Mommusiko, A. H. Ot60p ncxomsoro
MaTepHaia Ui CeJISKIUH KapTodens Ha YCTOMYMBOCTHh K BHPYC OOJIE3HSIM B
ycnoBusix FOro-Boctoka Kazaxcrana // BecTHHK cenbCcKOX03IHCTBEHHON HAyKn
Kazaxcrana. M3. -2012. — 12—-15-66.

2 bBa6aeB, C. A. lltoru HaydHO-HCCIEAOBATEIBCKON pabOTH TO
CEMEHOBOJICTBY M TEXHOJOTHH BO3JeibIBaHUIO0 KapTodemns / «CocTostHIe
TIEPCIIEKTUBBI HAYYHBIX UCCIIEA0BaHNH MO KapTO(EIEBOICTBY, OBOIIEBOICTBY 1
O6axdeBoaCTBY». Anmatsl, —2011. —129-135-66.

3 MeynukoB, K. A., I'aaumoB, P. P. [lepros mokost KiryOHEH U JIE)KKOCTh
kaptodens // Kaprodens u opomu. — M., 2009. —18-0.

4 AiitoaeB, T. E. CenexnuoHHbIe TOCTH)XEHUSA 1O KapTodernio u
oBoIe0ax4eBbIM KyJIbTYpaM, JOITyIIEHHbIE K NCTIONb30BaHMI0 B Kazaxcrane //
«CocTosiHNE M MEPCHEKTUBBl HAYYHBIX MCCIIEAOBAHUI 110 KapTO(eleBOICTRY,
OBOIIIEBO/ICTBY U 0ax4eBOACTBY». — AnmMaTtsl, 201 1. — 8-28-060.

5 ABypeuenckuii, B. U., Y nopunxkwuii, A. C., Kpacapun, B. ®., Tynaesa, B. T'.,
Aabmyp3una, P. M., Taiikos, B. B.,I'yk, A. C., [lepraueBa, H. B., Kupy, C. /1.,
Poro3una, E. B., Ckasposa H. Il., BacuaseB A. A. HoBbie copra kapToderns,
CO3/1aHHBIE COBMECTHO C ceneknuoHnepamu Kasaxcrana m Poccum B pamkax
MEXIYHApOIHOTO COTpYAHNYECTBA. — Yensaouuck, 2012. —117-122-66.

6 3apumnos, H. C., Bacuibes, A. A. DxoHOMIYECKas 3PPEKTUBHOCTH HOBBIX
copToB kaprodens. — Yemaounack,2009. — 59-65-66.

7 YnoBuukmii, A. C., Tynaesa, B. I'., Anbmyp3una, P. M., Axmer, A. 3.,
Baumo6aes, b. K. Pe3yapTaTh 9KOIOTHYECKOTO COPTOUCITBITAHHS KapToders Ha
Cesepe Kazaxcrana. — Yemsa6unck,2009. — 120-125-606.

8 YnoBuukwuii, A. C., ’KydansimeBa, A. Y., Turtos, P. A., Taiikos, B. B.,
JepruiseBa, T. T. Onenka HOBBIX COPTOB M THOPHUIOB KapToQess B TUTOMHHKE
9KOJIOTHYECKOTO COPTOMCIIBITAaHUA HAa AKTIOOMHCKON CEbCKOXO03IHCTBEHHON
ombITHOM cTaHnuu PecrryOmmku Kazaxcran. — YenssOnnck,2012. — 215-225-66.

9 Auucumos, b. B., Xyrunaes, O. C., Map3oes, 3. A., Kapaanosa, U. C.
TpaanoHHbIe U alIbTEPHATHBHBIC TEXHOJIOTHH BBIPAITMBAHUS MUHH KITyOHEH
kaptodems. — Yebokcapsr, 2020. — 83-98-606.

112

Becruuk Topaiirsipos yausepcuteta, ISSN 2710-3544 Cepust Xumuko-6uonozuuecras. Ne 2. 2025

10 AnekceeB, B. A., I'paueBa, E. B. OntuMuzanus mpoayKIHOHHOTO
mporiecca B kaprodenerozactse. — Cy3nanp, 2018. — 49-55-60.

11 Muleta, H. D., Aga M. C. Role of Nitrogen on Potato Production :
A Review // Journal of Plant Sciences. — Vol. 7. —No. 2. — 2019. — P. 36-42.

References

1 Krasavin, V. F., Sharikova D. S., Moshnyako, A. N. Otbor iskhodnogo
materiala dlya selekcii kartofelya na ustojchivost’ k virus boleznyam v usloviyah
YUgo-vostoka Kazahstana [Selection of source material for potato breeding for
resistance to virus diseases in the conditions of South-East Kazakhstan] // Vestnik
sel’skohozyajstvennoj nauki Kazahstana. MZ. — 2012. — P. 12—15.

2 Babaev, S A. Itogi nauchno-issledovatel’skoj raboty po semenovodstvu
i tekhnologii vozdelyvaniyu kartofelya / «Sostoyanie perspektivy nauchnyh
issledovanij po kartofelevodstvu, ovoshchevodstvu i bahchevodstvuy» [The results
of scientific research on seed production and potato cultivation technology / «The
state of prospects for scientific research on potato, vegetable and melon growing»].
Almaty, —2011. — P. 129-135.

3 Pshechnikov, K. A., Galimov, R. R. Period pokoya klubnej i lezhkost’
kartofelya Kartofel’ i ovoshchi [The period of dormancy of tubers and the shelf
life of potatoes Potatoes and vegetables]. — Moscow, 2009. — P. 18.

4 Aitbaev, T. E. Selekcionnye dostizheniya po kartofelyu i ovoshchebahchevym
kul’turam, dopushchennye k ispol’zovaniyu v Kazahstane // «Sostoyanie i
perspektivy nauchnyh issledovanij po kartofelevodstvu, ovoshchevodstvu i
bahchevodstvu» [Breeding achievements in potatoes and vegetable crops approved
for use in Kazakhstan // «State and prospects of scientific research on potato,
vegetable and melon growing»]. — Almaty, 2011. — P. 8-28.

5 Dvurechenskiy, V. L., Udovitsky A. S., Krasavin, V. F., Tulaeva, V. G.,
Almurzina, R. M., Taikov, V. V., Guk, A. S., Dergacheva, N. V., Kiru, S. D.,
Rogozina, E. V., Sklyarova, N. P., Vasiliev, A. A. Novye sorta kartofelya,
sozdannye sovmestno s selekcionerami Kazahstana i Rossii v ramkah
mezhdunarodnogo sotrudnichestva [New potato varieties created jointly with
breeders Kazakhstan and Russia in the framework of international cooperation].
— Chelyabinsk, 2012. - P. 117-122.

6 Zaripov, N. S., Vasiliev, A. A. Ekonomicheskaya effektivnost’ novyh
sortov kartofelya [Economic efficiency of new potato varieties]. — Chelyabinsk,
2009. — P. 59-65.

7 Udovitsky, A. S., Tulaeva, V. G., Almurzina, R. M., Akhmet, A. Z.,
Baimbayev, B. Zh. Rezul’taty ekologicheskogo sortoispytaniya kartofelya na

113



TopaiireipoB yuuBepcutetinin Xabapisicsl, ISSN 2710-3544  Xumus-6uonoeusnviy cepusicor. Ne 2. 2025

Severe Kazahstana [Results of ecological variety testing of potatoes in the North
of Kazakhstan]. — Chelyabinsk, 2009. — P. 120-125.

8 Udovitsky, A. S., Zhubanysheva, A. U., Titov, R. A., Taikov, V. V.,
Dergileva, T. T. Evaluation Ocenka novyh sortov i gibridov kartofelya v pitomnike
ekologicheskogo sortoispytaniya na Aktyubinskoj sel’skohozyajstvennoj opytnoj
stancii Respubliki Kazahstan [of new potato varieties and hybrids in the nursery
of ecological variety testing at the Aktobe agricultural experimental station of the
Republic of Kazakhstan]. — Chelyabinsk, 2012. — P. 215-225.

9 Anisimov, B. V., Khutinaev, O. S., Marzoev, Z. A., Kardanova, 1. S.
Tradicionnye i al’ternativnye tekhnologii vyrashchivaniya mini klubnej kartofelya
[Traditional and alternative technologies for growing mini tubers of potatoes]. —
Cheboksary, 2020. — P. 83-98.

10 Alekseev, V. A., Gracheva, E. V. Optimizaciya produkcionnogo processa
v kartofelevodstve [Optimization of the production process in potato growing].
— Suzdal, 2018. — P. 49-55.

11 Muleta, H. D., Aga M. C. Role of Nitrogen on Potato Production :
A Review // Journal of Plant Sciences. — Vol. 7. — No. 2. —2019. — P. 36-42.

04.10.24 x. 6acmara TYCTi.
17.01.25 k. Ty3eTyaepiMeH TYCTi.
09.06.25 k. 6achIn MIBIFapyFa KaObUTIIaH b

*T. A. Kabvikenog’, K. E. Kononvanoé?’,
K. K. Yaxumoé®, K. T. Menouzanuesa’
1-234TopalirbIpOB YHUBEPCHUTET,
Pecny6iinka Kazaxcran, r. [TaBmomap.
Iloctynuno B penakuuio 04.10.24.
IHoctynuino ¢ ucnpasnenusimu 17.01.25.
IIpunsTo B neuars 09.06.25.

COPTOU3YYEHHUE KAPTO®EJIA
B MABJIOJAPCKOM NNPUUPTBHINIBE

B cmamve npedcmasnenvl umozu 3KCHEePUMEHMANLbHBLX
uccnedoeanull no npozpamme UHMEHCUDUKAYUU PA3EUMIUSL
Kapmogeneso0cmeo HaA OCHOBE 2eHEMUKO-CENIEKYUOHHO20 VIYYULeHUs]
u buomexHono2uu, obecneveHus NepPeUIH020 CeMeH0800CmME0o 0
PABMHOIICEHUSL KOHKYPEHMHOCNOCOOHBIX OMe4eCmEeHHbIX COPMOE C
6bICOKOU CMPECCOYCMOUYUBOCIbIO U NPOOYKMUBHOCTbIO. YueHnHbiMU
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cenekyuonepamu PK cpopmuposan 6ocamuiii cenogpono kapmogens,
0BOWHBIX U DAXUEBbIX KYIbMyp, co30ano boaee 70 copmos, paspadbomarvl
HOBble, YCOBEPUIEHCMBOBANDL CYWeCmBYIowue DUOMEXHOI02UYecKue
Memoobl 0300POBIEeHUSA UX, U0 Odent, B03MONCHO, 8blOOPA IKONOSUHECKU
VCMOUYUBLIX U OM3BIGUUBLIX COPMOE 0151 KANCOOU KOHKPEMHOU NOYEEHHO-
Kaumamuyeckoi 3onbl Kazaxcmana. B nacmosiwee epems no 30Ham
pezuona 0onyweHo K UCnoab3osanuio 4 copma kapmodhens, komopule
CUUmMaOmes cmapooasHUMY U UHOCMPAHHOU ceaekyuu. B ceasu ¢ uem,
OOHUM U3 pe3ep806 NOGLIUEHUs YPOACAUHOCTN Kapmodens s6aiemcs
aA2poIKONO2UYECKOe UCNbIMANUE HOBbIX COPIMOE U COPMO0OPA3Y068, O
noobopa Haubonee npoOYKMUBHbIX U C 8bICOKUM KAYECBAM, d MAKdiCe
001a0arWUX HeoOX0OUMBIMU XO3AUCMBEHHO NOJe3HbIMU NPUSHAKAMU
(nesrckocmy, yemouuussix Kk OoaesHsam u m.o.). OOHAKo uzyuerue 3mux
B8ONPOCOB HA CEBePO-80CMOKE CMPAHbL 00 HACMOAWE20 8peMenU He
NPOBOOUTUCD.

Hccneoosanus npoeoounucv 6 yciouiax CmenHou 30Hbl
Ilasnoodapckozo Ilpuupmeluss. B cmamve npugedenvl pe3yibmamol
mpexaemue2o usyyerus I copmomepos kapmodhens cenexyuu KaHUNUTIO
1O YPOACAUHOCMU, KPAXMATUCMOCMU, YCOUUUBOCMU K 3A001€8AHUAM U
CMONIOBLIM KAYECBAM.

Kuioueegvle crnosa: kapmogens, copmoobpasy, ypodlcaiiHocme,
Kpaxman, napuia, kauecmeo KiyoHeil.
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POTATO VARIETY STUDY
IN THE PAVLODAR IRTYSH REGION

The article presents the results of experimental studies on the
program of intensification of potato cultivation development based on
genetic and breeding improvement and biotechnology, providing primary
seed production for the reproduction of competitive domestic varieties
with high stress resistance and productivity. Scientific breeders of the
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Republic have formed a rich gene pool of potatoes, vegetable and melons.

More than 70 varieties have been created, new biotechnological methods

of their recovery have been developed, which makes it possible to choose
environmentally sustainable varieties for each soil and climatic zone
of Kazakhstan. Currently, 4 types of foreign varieties of potatoes are
allowed for use in zonal regions. In this regard, one of the advantages of
increasing the yield of potatoes is the high yield and high quality, as well
as economically profitable (effective for storage, resistant to diseases,

etc.) new varieties of agroecolgic. However, research on these issues in

the northeast of the country has not been carried out until now.

The research was conducted in the conditions of the steppe zone of
the Pavlodar Irtysh region. The article presents the results of a three-
year study of 1 potato growth meters of the Kazakh Scientific Research
Institute of Fruit and Vegetable Growing selection in terms of yield,
starchiness, disease resistance and table qualities.

Keywords: potato, variety type, yield, starch, scab, tuber quality.
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INFLUENCE OF VARIOUS FACTORS
ON THE QUALITY OF SILAGE HARVESTED

The article provides an overview of contemporary scientific findings
concerning the effects of various factors on the quality of silage produced
from wilted forage grasses. Special emphasis is placed on examining
how preliminary wilting influences the nutritional composition and
biochemical characteristics of the resulting silage, and technological
properties of ensiled feed. The role of dry matter content is revealed in
relation to nutrient losses, the activity of enzymatic and microbiological
processes, the formation of organic acids, digestibility, and changes in the
structure of proteins, sugars, and carotene. The article presents data on
the dynamics of forage dehydration as influenced by weather conditions,
plant species, and swath arrangement methods, along with information on
nutrient losses associated with varying durations of the wilting pricess. The
conditions under which wilting becomes inefficient are examined, along
with the necessity of using biological preservatives as a compensatory
measure under unstable climatic conditions. The dynamics of chemical
composition changes at different dry matter levels are presented, and
the authors conclude that broader implementation of wilting technology
in forage production is justified. The review is based on an analysis of
domestic and international scientific publications, primarily from the last
30 years, including classical studies from the first half of the 20th century.
The collected findings are systematized and generalized to identify modern
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trends and promising directions in the development of silage preparation
technology from wilted forage.

Key words: ensiling, forage wilting, nutritional value, organic acids,
forage production.

Introduction

Silage is a straightforward yet dependable method for preserving green
fodder. Adherence to proper ensiling techniques ensures the production of high-
quality forage with minimal nutrient loss. This method represents a biological
approach to preservation, relying on lactic acid fermentation. During this process,
lactic acid bacteria ferment plant sugars, producing lactic acid that acidifies the
forage mass and inhibits the growth of undesirable microorganisms, such as
putrefactive and butyric acid bacteria. Once the pH of the mass reaches 4.2—4.3,
the activity of these harmful bacteria is entirely suppressed. Therefore, an
adequate sugar content in the plant material-sufficient to ensure acidification to
a pH of 4.2—is a critical factor in obtaining high-quality silage [1]; [2].

Nevertheless, silage production is inevitably accompanied by significant
nutrient losses. Even with strict compliance to technological protocols,
microbiological and biochemical processes result in average losses of 12.17 %
in energy value and 20.22 % in crude protein content [3]. Attempting to offset
these losses by simply increasing forage production is economically inefficient.
Moreover, once a certain level of forage productivity is achieved, it becomes
more cost-effective to focus on minimizing conservation losses than on further
increasing crop yields [4]. Based on their ensilability-determined by sugar content
and buffering capacity-fodder plants are classified into three main groups: easily
ensilable, moderately difficult to ensile, and non-ensilable.

The aim of the study is to provide a comprehensive review of current
scientific data on the impact of preliminary wilting of forage grasses on the
nutritional value, biochemical characteristics, and technological quality of
silage, as well as to identify the key factors that determine the effectiveness
of this technological practice under conditions of unstable climate and diverse
forage crops.

Materials and Methods

This review is based on a systematic analysis of scientific literature
examining the effects of preliminary wilting of forage grasses on the nutritional,
biochemical, and technological properties of silage. Particular emphasis is placed
on evaluating how dry matter content influences nutrient losses, concentrations
of organic acids, digestibility, protein and carotene levels, as well as other key
indicators of silage quality.
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The study utilized both domestic and international scientific publications
available in databases such as Scopus, Web of Science, eLibrary, as well as in
specialized agricultural and zootechnical journals. The selection of sources was
carried out using the following keywords: silage, grass wilting, silage quality,
organic acids, carotene, nutrient losses, digestibility, biological and chemical
preservatives, temperature conditions, perennial grasses, and others.

The analysis included publications mainly from the past 30 years; however,
to reflect the evolution of approaches, classical works by scientists of the first half
of the 20th century who made a significant contribution to the development of
silage technology were also considered. The sources were selected based on their
scientific relevance, the reliability of the presented data, and the applicability of
the results to the conditions of forage production in temperate climate countries,
particularly in northwestern regions.

Review and experimental articles were subjected to content analysis,
highlighting quantitative and qualitative parameters, statistical patterns, and
practical recommendations. Special attention was paid to comparing data on
different wilting methods and their effect on losses of carotene, protein, amino
acids, and organic acids during grass ensiling.

The obtained data were systematized, summarized, and structured in a logical
sequence in order to identify current trends, unresolved issues, and promising
directions for research in the field of silage production technology from wilted
forage mass.

Results and Discussion

Silage remains one of the most practical and reliable methods for preserving
green fodder. When properly managed, ensiling allows for high-quality forage
production with minimal nutrient loss. The preservation is based on lactic acid
fermentation, in which lactic acid bacteria ferment plant sugars, lowering the pH
to 4.2-4.3, thus inhibiting spoilage and butyric acid bacteria [1; 2]. However,
even with optimal techniques, nutrient losses remain significant-averaging
12.17 % of energy value and 20.22 % of crude protein [3]. As increasing forage
yield becomes economically less viable, efforts are now shifting toward reducing
losses during conservation [4].

Factors Affecting Silage Quality

The quality of silage and associated nutrient losses are influenced by
harvesting time, dry matter content, particle size, filling speed, and sealing
efficiency [5]. Additionally, during the initial phase of ensiling, the gases
produced-such as nitrogen oxides, hydrogen sulfide, and isothiocyanates-play a
bacteriostatic role against spoilage bacteria while remaining harmless to lactic
acid bacteria [6]. Technological strategies should aim to retain these gases to
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suppress the development of harmful microflora. If they escape, putrefactive
bacteria proliferate, leading to excessive butyric acid formation and a rise in pH,
which deteriorates silage quality [7].

Moisture Content and Silage Preservation

Moisture level is critical in directing fermentation processes. An optimal
moisture content of 60—70 % ensures good compaction without significant
juice loss or heating, limiting nutrient loss to around 12 % [8]. When moisture
exceeds 75-78 %, bacterial activity increases, leading to greater nutrient loss
(up to 15 %) and effluent loss (up to 7 %). At 80% moisture, losses can exceed
25 %. Non-ensilable plants at such moisture levels often result in poor-quality
silage. Conversely, silage from sugar-rich crops may still be of good quality, but
over-acidification (pH < 3.8) reduces feed intake [9].

Chopping length depends on dry matter content: 20 % DM requires 5.7 cm,
25 % DM requires 4.5 cm, and >30 % DM requires 2.3 cm [10]. To reduce moisture,
grasses are typically wilted in the field, while maize and similar crops are mixed
with dry materials like straw or chaff.

Sugar and protein levels in plants are affected by growth stage, fertilization,
and time of day during harvesting. Young plants typically have higher protein and
lower sugar content. High nitrogen doses also increase crude protein but reduce
sugar levels, making wilting essential before ensiling [11].

From a zootechnical standpoint, silage must meet standards in energy value,
palatability, and safety. For example, 1 kg of silage DM should provide at least
0.85 feed units, be readily consumed by ruminants (25-27 g/kg live weight), and
contain minimal butyric acid, while being rich in lactic acid (pH ~4.3) [12].

Chemical additives are increasingly used to preserve nutrients and enhance
silage quality, especially under unstable weather or when ensiling hard-to-ferment
species. These methods can reduce nutrient losses 2.3-fold, increase silage yield
by up to 20 %, and retain more protein, sugar, and carotene [13]; [14].

Wilting before ensiling, first studied by F. Samarani (1924), reduces bacterial
activity and improves feed quality. Numerous studies since then have confirmed
that pre-wilted forage has higher nutritional value, more crude protein, less fiber,
better palatability, and lower production costs [15]; [16].

Wilting duration and effectiveness depend heavily on weather, plant type,
and windrow structure. Under favorable conditions, grasses can reach 45-50%
DM in 48 hours with ~5% dry matter loss. However, prolonged wilting (>60 hrs)
reduces digestibility and leads to protein losses of up to 40 % [17].

Wilting alters nutrient structure. Enzymatic activity increases sugar
concentration but also hydrolyzes starch and proteins. Nitrogenous losses-
especially protein nitrogen-rise with longer wilting, with amine nitrogen increasing
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significantly. Carotene levels decrease by up to 30% in swaths. However, no
significant changes are observed in fiber or mineral content [18].

As dry matter increases, total organic acid content-especially butyric and
acetic acids-decreases, while lactic acid becomes dominant. At 36 % DM,
butyric acid accounts for just 5 % of total acids compared to one-third at 26
% DM. However, excessively high DM (>37 %) may not improve lactic acid
levels further [19].

Despite its advantages, wilting has several drawbacks: it is weather-
dependent, requires additional equipment and labor, complicates silo-filling
logistics, and can lead to increased nutrient loss under poor conditions.
Furthermore, high DM levels may result in significant heating during storage,
exacerbating feed losses [20].

Conclusions

Consequently, the question arises regarding the necessity of adding a
biological preservative to wilted forage, depending on both the degree and
conditions of dehydration. Additionally, under unfavorable weather conditions,
there is a need to consider the feasibility of substituting wilted raw material with
biologically preserved forage. However, existing literature offers limited insight
into the application of biopreservatives, particularly in relation to perennial
forage grasses in the northwestern regions-an issue that formed a core objective
of our research.
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CYPJIEHETIH )KEMHIH CAITACBIHA 9PTYPJII
DOAKTOPJAPIBIH 9OCEPI

Makanada man asvibli cakmay yuin KOJIOAHbLIAMbIH Wonmepoi
anovlH ana conobipsin (Kypeamuin) cypiey mexHoa02UsACbIHbIY Candcbind
apmypai hakmoprapoviy acepi mypanvl 3aMaAHAYU bIILIMU 0epeKmepee
wony bepineen. Hezizei Hazap cypieHeeH HceMHiH a3blKmblK KYHObLIbI2bIHA,
OUOXUMUANLIK KOpcemKiwmepi MeH MeXHONI02UALbIK Kacuemmepine
anoviK ana conowipyobiy acepin mandayza ayoapviizan. Kypeax sammoiy
Menuepiniy KopeKmik 3ammapOobly HCOALYbIHA, (hepMeHmamunix
JHCoOHE MUKPOOUONIOUANBIK Npoyecmepoily benceHOiliciHe, OpeanUKaIblK
KblUKBLIOAPObIH MY3iLyiHe, KOPbIMbLLY 0apedxcecine, cOHOAl-AK
aKyvi30apovly, KAHMMAapObly HCIHE KAPOMUHHIH KYDblaIblMObLK
e3eepicmepine acepi awbln KepcemineeH. Ocimoikmepoi 8al0KKA cany
a0icmepi MeH aya paibiHblH HCA0AUIAPLIHA OALIAHBICHIbL CYCbI30AH)
KapKbIHbl, CONObIPY Y3AKMbI2bl Ke3iH0e2l KOPeKmiK 3ammapoblly HCOALY bl
cunammanean. Konaticolz xnumam scaz0atinapbinoa conobipy muimoi
boamail Kaneaw Kezoe OUOLOSUATLIK KOHCEePBAHMMApPObl KOAOAHYObLH
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Maywi30bLIbIRbL Kapacmuipbliean. Kypeax zam Oeyeeliiniy apmypii
UWAMATAPBIHOA HCeM KYPAMBIHOA&bL XUMUATBIK 032epiCmepOil OUHAMUKACH]
YCOIHBLIBIN, MAT A3bI2bIH OAUBIHOAYOA CONOBIPY TEXHOIOSUACHIH KEeHIHEH
eneizy0iy opbiHObL eKeHOiel mypaibl KOpblmsiHObl Jcacanadsl. Lllomy
OMAaHObIK JHcaHe wemendix aoebuemmepee, oHvlH iwinoe XX 2acvipObiy
OIpIHWT HCAPMBICLIHOASLL KAACCUKATBIK eHOeKmepee CylieHe Omblpuln,
conavl 30 2cbln0azvl 2bLILIMU HCAPUATAHBIMOAPOLL JHCYUen] maioay
He2i3iHOe datibiHoan2an. Kopeimuinowliap Kaszipei ypoicmep MeH 601auagul
bap bazelmmapovl AHLIKMAY2a MYMKIHOIK Oepeoi.

Kinmmi ce30ep: cypaey, wenmi conovipy, azplKmulk KYHObLIbIK,
OP2AHUKATBIK KbIWKBLIOAD, MAJ A3bI2bIH OHOIDY.

Cepus Xumuro-6uonoeuveckas. Ne 2. 2025

Nnoo08AIUBAHUE CTNAHOBUMCSA HeIDDEKMUBHbIM, U PACCMAMPUBAEIICS
He0OX00UMOCHb UCNOIb30BAHUSA DUONOSUYECKUX KOHCEPBAHMOB KAK Mepbl
KOMRneHcayuu npu HecmabuibHom Kiumame. B cmamve npedcmagieHvl
OaHHble 0 OUHAMUKE USMEHEeHUs XUMUYECKO20 COCMAaga npu pasiuiHbIX
VPOBHSX CYX020 8elecmed U 0endaemcs 8bl800 0 yenecoobpasHocmu boee
UWUPOKO2O BHEOPEH U MEXHOL02UU NOOBNUBAHUSL 8 KOPMONPOU3BOOCMEeE.
0030p 6bINONIHEH HA OCHOBE AHANU3A OMEYUECBEHHbIX U 3APYOEeHCHbIX
nyoauxayuil, npeumywecmeerto 3a nocieonue 30 sem, ¢ npugiedeHuem
Kaaccuueckux pabom nepgoti nonrogunvl XX eexa. Pezyrvmamul
cucmemMamusuposansl u 0600UeHbL ¢ Yelblo OnpedeneHUs: MeHOeHYUU U
NnepcneKkmus pazeumusi MexHoI02UY 3a20MOBKU CUIOCA U3 NOOBIEHHBIX

KOPMO8.
Kniouesvie cnosa: cunocosanue, noogaiusanue mpag, NUmMamenibHas
YEHHOCMb, OpeanuiecKue KUCI0mbl, KOPMONPpou3600Cmeso.
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BJIUAHUE PA3JINYHBIX ®PAKTOPOB HA KAYECTBO
3ATOTABJIMBAEMOT O CHJIOCA

B cmamve npeocmasnen 0630p cO8peMeHHbIX HAYYHBIX OAHHBIX
0 GIUAHUU PA3TUUHBIX (YAKMOPOE HA KAYECBO CUNOCA, NOLYUEHHO20
U3 NOOBANEHHOU MAcCbl KOpMmosulx mpas. OCHOBHOE GHUMAHUE
VOeleHO aHanu3y 8030eUcmsus npedsapumesbHo20 NOO0BAIUBAHUS HA
RUMAMeNbHYI0 YeHHOCb, OUOXUMUYECKUE NAPAMEMPbL U MEXHOL0SUYECKUe
XapakmepucmuKu CUnOCO8aHHO20 Kopma. Packpvima pons codeporcanus
CYX020 sewecmea 6 nomepe NUMAmMenbHbIX eujecms, aKmugHOCm
hepmenmamusHbIX U MUKPOOUOIOSUNECKUX NPOYECcos, 00pa308aHulL
OP2AHUYeCKUX KUCAOM, CMeNneHu Nepesapusaemocmu U u3MeHeHUsxX
6 cmpykmype 6enkos, caxapog u kapomura. IIpusedenvl ceedenus o
3A6UCUMOCIIU MEMNO8 00€380MHCUBAHUA 0N NO2OOHBIX YCAOBUL, MUNA
pacmenuil u cnocoba ux YKIaoKu 8 8anKu, a Maxdice paccmMompeHvl
nomepu NUMAmMenbHbIX 6euecms npu PasiudHoll nPOOOIACUMETbHOCTIL
nooesausanus. OmoenvHoe BHUMAHUE YOENeHO YCI0BUAM, NPU KOMOPbIX
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CAYbIH CUBIPJTAPbIHbIH O9KCTEPBLEPJIIK
KOPCETKILTEPIHE BAUJTIAHbICTbI CYT
OHIMAITIKTEPIHIH EPEKLUEJIIKTEPI

Byn maxanaoa sepmmey uvicanvt peminoe Abaii oonvicsi, beckapasail
ayoanvinoa opHanackan « Kanuxanynel» wapya KojicanuleblHoa ocipinemin
Kapa-ana myKblMOobl CUbpaapul dibiHObl. JKypeisineen uliviMu-3epmmey
HCYMBICHIHOA AMANAH MYKbIMObL CUBIPAAPObL 2ONUMUH MYKbIMObL
oyKanapmen Oy0aHOacmvipy HIMUN*CECIHOe ANbIHEAH MYMCA CUBIPIAPObIH
9KCMEPbEPIIK KOPCEMKIUMePiHiy CUnammamaiapblHa OAUIaHbICIbL CYm
OHIMOLNIcIHe acepi 3epmmenin manodday Heacai2aH. .

Tanoay nomuoicenepi OoublHWA, KAPA-ANA CUBIPAAPObLL 2OTUMUH
oyxarapvimer 0yO0aHOACmblpy ApPKbLIbl ANbIHEAH YPNaKmapobly OeHe
Oimimi 6oublHUWA KepcemKiwmepi Oacmankel Kapa-aia myKulmovl
Kypoacmapulna Kapaganoa eoayip ico2apbl HIMUNCEHI KOPCEeMKeH.
Ocipece, dcein KYpblibIMbIHOARb! AUBIPMAULBLILIKMAD AUKbIH OAUKALObL:
0y0an Mandapovly KHcelid OpambiHbIY opmauia eawemi 6 cm-ee Hemece
5,5 %-ea yaxen 6onvin, Oy scenin eniniy oe opma ecennen 2 cm-ze Hemece
6,8 %-2a ynearoviHa bIKNA emkeH.

Cuvlpnapoviy cym enimoiniei mypevicviHan anrzanoa, 305 KyHOiK
Oipinwi nakmayus KezeyiHoe OYOaH CUbIPIApP KApa-aid myKblMObl
Kypoacmapuvinan opma ecennen 810 ke nemece 17,8 %-ea apmuix cym
oepeen. Convimen Kkamap, onapouviy cyminoezi maiinoinwi 0,02 %-ea, an
axywiz moauiepi 0,01 %-ea srcozapuvl bongan.

JKanner Kopeimuinosel peminode, Kapa-aia cuslpaapobl 2ONUMUH
oykanapvimern 6yoanoacmulpy 01apOoblH dKCMepbepiik candaiapulH
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AHCAKCAPMBIN, CAVHIM MAYCHIMIHOA ATBIHAMBIH CYM KOIEMIH apMmuvlpyed
OH acep ememiHOi2l AHLIKMALOLL.

Kinmmi ce30ep: sxcmepwvep, cymmi cuvipiap, 6y0anHoacmulpy, caybim
Maycelmul, Cym eHimMoiniel, Oene enuemoepi.

Kipicne

Kazakcrtan PecnmyOunukacsl ayMaFbIHIAFBl aybId MIapyamIblIBIK
KOCITOPBIHAAPBIHBIH CYTTi KOHE CYTTI-€TTi OaFBITTAFHI ipi Kapa Maj ecipyneri
HET13Ti MaKcaTTapbIHBIH Oipi — KOFaphI carmaibl )KOHE MOJ CYT OHIIpY OOJBII
tabputaner [1]; [2]; [3]; [4]. CublpablH CYTTiNITi, 9€TTE, OHBIH TONHIK 305
KYHIIK JTakTalusi Ke3eHiHae OepreH cyT kKejeMmiHe Kapai OaramaHambl. OCHI
KE3CHHIH Y3aKTBIFBI MCH THIMJIUTIT] — CYT OHIMALTITiHIH 0aCThI KOPCETKIIIIi OOJBIIT
caramagsl [5]; [6]; [7]; [8]. Erep caybH MayCBIMBIHBIH Y3aKTBIFBI KbICKapca, OHIai
MaJIap I6IH JKANIEI CYT Oepyi Ae ToMeH 0oJabl.

CyT OarBITBIHAAFBI CHBIPIAPABI MIAPYANIBUIBIK JKaFdaibIHIA CYPHINITAY
OapBICBIHIA OJAP/ABIH TeK OHIMALIITI FaHa eMec, AeHe OiTiMi MEH dKCTephepIIiK
CHUITaTTaMajapsl ga eckepineni. by Genrinep — CyTTUIIT] )KOFaphl aHATTBIKTAPIBI
ipikTeyae MaHBI3ABI (akTopiapabH Oipi 6ombmn Tadsmansl [9]. Cox cebenrti,
OHIMIINIK MEeHTeHiH apTTHIPY MaKCaThIHIa MapyamblIBIKTapAa KOFapsl
CYTTi CHUBIpIApIBI TaHMAI aJBIN, OJapIbl 0acka JKOFaphl OHIMII TYKBIMHBIH
OyKamappIMEeH OyIaHIAacTBIPY apKBUTBI TAOBIHIB T€HETHKAIBIK JKaKCapTy
JKYMBICTaphI KU1 KYPTi3iiemi.

Marepuasnaap MeH dicrepi

3epTTey HBICAaHBI PETIHAC CYT OHIMALIITI MEH SKCTEPhEPIIiK KOPCETKImTepi
0ip-OipiHe yKcac MajapAaH TYPaThIH €Ki TOYeJICi3 TOI albIH I, SPKACHICHIH/IA
20 6ac cubIpiaH. AHAIOTTHIK IIPUHIIUIIKE HETi3IeNTeH OYIT ToITap/1a MajlaapIblH
CaJIMaFrbl, CaybIH MayCHIMBIHBIH 0acTaTy yaKbITHI JKOHE OAaCTaIKbI CYT OHIMILIIT
KepceTKimTepi yKcac OonraH. JlepekTepaiH OoNAiri MEH MIBIHAHBUIBIFBIH
KaMTaMachl3 €Ty MaKcaTbIH/Ia KOCHIMINA peTiHae «Mox 5» KypHabl, ap0oip
CHUBIPIIBIH KEKE ecell KapToUKaaphl )KoHEe 0ACTAITKBI 300 TEXHUKAIIBIK €CETIKEe aTy
KyKaTTaphl Maii1aaHbUIIbL.

ToymiKTIK caybpUTFaH CYT MeJIIepi ail calblH TaHEPTEHTI JKOHE KEIIKi
YaKBITTaFbI KOPBITBIHIBI CAyBIH IEpeKTepi OOMBIHINA aHBIKTAIIBL. Byt MomiMerTep
305 xyHre KeOeHTLTy apKbUIBI TOJBIK JAKTAINS Ke3CHIH/ICT1 JKaNIBI CYT KOJIeMi
ecerrrenyi. CyT canachlH Oaraiay YIIiH aif caifblH TaHJaIIFaH Oip KYH/Ie TaHSPTCH
JKOHE KEIIIKi yaKBITTaFrbl cayblH Ke3iHae op cublpaad 200 M KeleMiHIeri cyT
CBIHAMACHI aJIBIHBIT, apHANBI BIIBICKA KYHBUTIBL. by cerHaManap Kazakcranmgarst
FrinbiMu arpapiiblk OpTanbIKThIH CYT 3epTXaHackiHa «Jlakran-700» KypaabiMeH
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tanganabl. COHBIH HOTIDKECIHIE CYTTIH MAiJIBUIBIFBI MEH aKybI3 MOIIICPiHiH
TIafbI3/IBIK YIECTEPl AHBIKTAIIIbL.

ManapabIH SKCTEPhePITiK €PEeKIIETIKTEPiH CHIIAaTTaY YIIiH 300TeXHUKAJIBIK
OJIIIIEY ONIICTePi KOMAAHBUIABI. AHBIKTAIFaH KOPCETKIMTepre OOWBIHBIH (IIOKTHIFBI
MEH KYWBIMIIIAFBIHBIH) OUIKTIT1, J€HE TYPKBIHBIH KUFAII Y3BIHABIFEL, KeYIECiHIH
TEpEeH/IITi MEH SHIUTIT1, Key/Ie KOHE K UTIHIITIK opaMaapsl, cepOeK apabIK CHIUTIT
kipemi. Ocel IepeKTep HeTi3iHAe Keleci JeHe HHICKCTepi apHaifel GopMymanap
apKBUIBI €CETITEN/Ii: CUPAKTBUIBIK, ICHE TYPKBIHBIH CHITATHI, KEyASJILTIK HHICKC,
Keyzie MeH 0oKce COMKECTIT1, JeHE TONBIKTHIFBI, CHILIITT )KOHE CYHEeKTIIITI.

Bapneix sxmHanran MmamimerTep Microsoft Excel GarmapimamMachiHBIH
KOMETIMEH BapHalUSUIBIK CTAaTUCTHKAJIBIK O/ICIIEH OHJEIII, CabICTRIPMaIbl
Tangay >Kypri3iiui.

HoTu:kesep xoHe TATKbLIAY

Abaif obmeicel, beckaparail aynansianarsl «KanuxaHyre» mapya
KOJKaJIBIFBIHIA KYPTi3UIreH 3epTTey HOTHXKelepi KepceTKeHAeH, Kapa-aia
TYKBIM/IbI CUBIPJIApAbI TOIIITHH TYKBIM/IBI OYKaJIapMeH OyIaHAACThIPY OJIapAbIH
neHe OiTiMiHAe (IKCTephepiHIe) alTapiIbIKTall MOP(HOIOTHSIIBIK ©3repicTepre
aJIBIN KereH. bynannacTelpy HOTH)KECIHE allbIHFAH TYMCa CHBIPIAPJIBIH JCHE
eINmIeMIepi MeH AKCTEPhEepIIiK KOpPCETKImTepi OacTanmKbl Kapa-ajla TYKBIMIIBI
KypIacTapblHa KaparaHaa endyip skorapbl 6omras [10]; [11].

By e3repictep TeK CHIPTKBI MOP(OJIOTHUSAMEH IMIEKTEIMEH, CHBIPIAPIbIH
CayblH MayCBIMBIHIAFBI CYT OHIMIINITiIHE 1€ OH ocepiH TuridreH. JKorapsl
AKCTEPBEPIIIK CHITaTTaMaNap CYyTTiH KoJIeMiHe, CaybIH MayCHIMBIHBIH THIMALTITIHE
JKOHE CYT CallachlHA BIKIAJ €TKeHI OaifiKa bl

3epTTey OapbIChIHAA ANBIHFAH HAKTHI KOPCETKIIITEP MEH CAJIBICTHIPMAIIBI
MOTIMETTEp TOMEHIETI KeCTeNep e erKei-Ter ke KenTipiseni.

l-xkecte — BipiHmi caybslH MayChIMBIHAH OOMBIHIIA CUBIPJIAPIBIH JICHE
eImIeMAePiHiH KopceTKimTepi, (n=20)

Kapa-aJjia X rOJIUITHH,
Kapa-ajia CHbIPJIapbl

Jlene esmmemaepi, cM CUBIpJIapbI
M=m Cv, % M=m Cv, %

HIOKTBIFBIHBIH OHIKTIIl, CM 126,2+0,5 2,8 129,4+0,9 2,59
KYWBIMIIIAFBIHBIH OHikTiri, cM | 130,3+0,5 4,58 134,5+0,9 6,56
TYDIGIHBITL KHFAL 150,120,6 | 6,11 152,3+0,8 5,78
Y3BIH/IBIFBI, CM

KeyJle OpaMbl, CM 184,9+0,7 8,38 191,1+0,6 8,63
KEYICCIHIH TepeHJIiri, cM 65,4+0,4 3,91 67,1+0,3 3,18
KEYICCIHIH SH/ILTITI, CM 43,1+0,8 47 43.8+0,4 2,28
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Kapa-aJja X roJimTHuH,
Kapa-aJjia CHbIPJIaphl
Jlene osnemepi, cm CHBIPIAPLI
Mz=m v, % M=m v, %
cepOeK apasibIK SHIUTIT, cM 49,0+0,2 7,39 50,1+0,4 8,84
KUTIHIIITTHIH OpaMbl, CM 19,3+0,3 4,7 19,3+0,5 3,65
Tipi caJIMaFrbl, KT 485+10,2 5,62 495+ 124 6,84

3eprrey HoTHXKeNepi OoibIHINIA, Kapa-ajda TYKbIMIbI CHBIpJIapIbl Kapa-
ayia TOJIIITHH TYKBIMJBI OyKajgapMeH OylaHAacThIpy OJIapIblH IKCTEPhEPIiK
cCHUIaTTaMallapbIH/Ia A TapIIBIKTall OH ©3repicTepre ajblll KeIreH. ATar aiTKaH/a,
OylaHACThIPY HOTIIKECIHJIC aJbIHFaH CHUBIPJIAPAbIH MIOKTHIK OWIKTIrI Ta3a
Kapa-ajia TYKbIMJIbI CUBIPJIaPMEH CaJbICTBIPFaH/Ia OpTa ecernreH 3,2 ¢M Hemece
2,5 % xorapsl OOJIFaH.

Cout cHsIKTBI, Keyie opaMbl OOMbIHIIA 1a OyJaH CHbIpiap Ta3a TYKBIMJIbI
Kapa-aja KypaactapbiHad 6,2 cMm Hemece 3,2 % apThIK KOPCETKIII KOPCETKEH.
CoHbIMEH Katap, JieHe OITIMIHIH 3re Jie MOPPOMETPHSIIBIK eJlemMiepi OoHbIHIIA
OyzaaH cubIpiap Oipiiama apThIKIIBUIBIKTAPFa e OOJIFaHbI aHBIKTAJIJIbI.

Tipi caiamak KepceTKilTepi TYPFbICHIHAH ajfaH/a, OyJaH CUbIpJIapblH
opTaria Maccachl Taza Kapa-ajia TYKbIMJIbI CUbIpJIapFa Kaparania 10 kr Hemece
2 % prhIK OosFaH. byn aiiplpmManibuIbiKTap OyAaHAacThIpy HOTHIKECIH I Taiiia
00JIFaH FeHETUKAJIBIK JKaKCapTyJIap bl KOpiHici peTiHae OaraiaHabl.

CHBbIpIapIbIH JICHE OJIIIeMICPiHe Kapall, 0JIap/IblH CYT OHIMAUTIITIHE bIKIAJ
€TETIH 3KCTePhEPITIK MPOPIIIBACPIH caparnTay — apyallbUIbIKTaFbl CEICKIHSIIBIK
JKYMBICTBIH Oip Oeuiri Gousibin TaObutanbl. OCkl OaliaHBICTAPABIH KOPHEKI
CHUIIATTAMAaChIH 1-CypeTTeH Kepyre 0oJabl.

/91,1
52,3

129,4—134,5
1849
126, 3—130,3— 1301 67.1
43,8 =——50,1
65.4 —-__,_13’1 — 49 h
; 33
NlokTBEFBH Kgfmnomr Typramsn Keyne Keynmecimin Keynecinin Cwbﬂf JKumiEmiris|
P . BHBEH KEFam g - apaem
B GRIKTIN o riri v p OPAMBL  TEPERWrL CHAMNL L. iHOPAMEL
o m——gApa-ala X TOMITHH 1294 1345 1523 1911 67.1 438 30.1 193

= m=Eapa-aTa 1262 1303 150.1 184.9 654 431 49 193

I-cypet — [lene GiTiMaepi opTypJli Kapa-ajia CHBIPIaPIHBIH
IKCTephepiepiHiy mpoduiIbaepi
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3epTTey HOTHXKeNepi KepceTKeHael, OymaH Kapa-ana X TOJIITHH
CUBIPJIAPBIHBIH KYWBIMINAK OWIKTITI Ta3a TYKBIMIBI Kapa-aja KypAacTapblHa
KaparaH[a opta ecernres 4,2 cm Hemece 3,1 % sxorapsl 0osrad. Coll CHSKTHL, IeHEe
TYPKBIHBIH KUFAIIl Y3BIHIBIFBI OOMBIHIIA OYIT alfbIpMAIIBLTBIK 2,2 cM Hemece 1,4 %,
an Keyne TepeHairi 6oipiama 1,7 cM HeMece 2,5 % apThIK OOJFaHBI OaiiKalIbL.

A¥iTa KeTepJIiri, XKUTIHIIIK OpaMbl OOWBIHIIIA €Ki TOIITa 1a OipAel HOTIKeep
TipKeNTeH, SFHA OYJ1 KOPCETKIITe albIpMaIIbLIBIK OonMaraH. JKanms! anranna,
0apIBIK IKCTEPBEPIIK KOPCETKIMTEP CYTTi OAFBITTaFbl CHUBIpIapFa TOH
CTaH/IAPTTapFa COMKeC Kenei.

BynanpacTelpy apKbUIbl aJdbIHFaH CHBIPJIAP MEH Ta3a TYKBIMJBI Kapa-
ajna CHUbIpIapAbIH 0acTbl alBIPMAIIBUIBIKTAPEl — OJIAPABIH JCHE ememaepi
MeH MOpP(OJOTHIBIK CHNAaTTapblHAa. bynan cubipmap Oyn TypreliaH o3
KypIacTapblHaH OipIiamMa apThIKIIBUTBIKTapFa Ue OOITBII, OHIMIITITIHE OH 9CepiH
THTI3yi MYMKIH eKeHi OaifKapl.

ATanfaH JIeHE eNIIEeMICPiHIH IKCTEPhEPIiK apTHIKIIBIIBIKTAPBl TYJIFa
MHJIEKCTEPI apKbUIbl Aa panengenal. Kapa-ana TyKeIMabl cubipiaap MeH OyaaH
TOII apaChIHIAFb! OYJI MHJEKC alibIpMalIbUIBIKTAPEIH 2-CYyPETTEeH KOpHEKi Type

Oaiikayra O0maIpl.

Key, eHeciHi 3

. eyze I " Meneciniy Jerecimin .

Keyaemri BeKCe  AYMBIPIBE R e CyferTimiri
CoHKeCTiri E i

Caparreum: T ypremEem

FE CHIATH
Bgapa-ajga X FOJINTHE 481 1189 659 879 123.1 146.5 103.2 152
Wrapa-ana 48.1 117.6 652 874 125.4 147.6 103.9 149

2-cypet — Kapa-asa cublpiapbIHbIH TYJIFa HHISKCTEPI, %o

Kecte nepekrepine cyiieHe OTBIPbII, OIpiHINI CayblH MayChIMbl KE3€HIH/IE
Kapa-ajia TYKbIM/Ibl CHBIpJIAp TYJIFa MHACKCTEPIHIH 1IIiH/E TYPKbIHBIH CHUIIAThI
OolibIHINA Oy1aH KypaacTapbiHat 1,5 % xorapbl 00siFaHbl aHBIKTabl. COHBIMEH
KaTap, Oy/1aH/IacThIPy apKbUIbI AJIBIHFAH Kapa-ajia X FOJIITHH CUBIPJIaphl ICHEHIH
JKYMBIPJIBIFB! OOiibIHINA 2,3 %, aJ IeHEeHIH TOJBIKTBIFbI OolbiHIIA 1,1 % apThIK
KepceTKilTepre ue OoJraH.

Anaiia, TYPKBIHBIH CHUIIATTaMachl OOMbIHINA Oy/JaH CHBIPJIap Ta3a Kapa-ajia
TYKbIMABI Kypaactapbinat 0,7 % xorapsl Oosiranbl Oalikanpl. by kepcerkimrep
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OymaH MangapAbIH IeHe KYPBUTBIMBI JKaFbIHAH OeNTiTi Oip apTHIKIIBUIBIKTAPFA He
eKeHIH alFaKTalpl. AWPBIKIIA Ha3ap aynapaThiH )KalUT — €Ki TONTAFkl CHBIPIIAp
CYHEKTiTiK MHIeKCi OOMbIHIIa Oip/eil HOTIKeIepKkopceTKeH. byt skarmaii aHaIIBIK
KacHeTTepIiH TYKBIMIBIK OJICKe KapamacTaH TYPaKThl CaKTaJFaHBIH Oimmipesi
JKOHE OYJT KOPCETKIIITIH TeHeTHKAJIBIK 03Trepicke OeifiM eMeCTITiH KopceTeI.

XKanmer, OygaH CHBIpIAapABIH HETi3T1T MOP(POMETPUSIBIK KOPCETKIIITEep
OOWBIHIIIA apPTHIKIIBUIBIKTAPEl aHBIK OalKamanel. Ajaiiga, *KUTIHIIK OpaMBbl
OOMBIHIIIA aBIPMAIIBITIBIK TipKEIMETeH, Oy OyIaHIacTHIPYABIH Oy eIeMre
ocep eTIereHin Oiaipeni.

Ocbl Kapa-aja TYKbIM/IbI CaybIH CHBIPIIApbIHAH AJIBIHFAH JCHE OJIIeM/IePiHIH
HOTHWIKEINIEpiHe CYHeHe OTBIPHIN, OYJI CHBIPIAapABIH KEIiHICPiHIH e
alBIPMAIIBUIBIKTAPEIH OOJIATBIHBIH KEJeCi KecTeleH Kepyre Oomaabl. Al
KENMHACPIHIH KOPCEeTKIMTEepiHAe albIpMAaIIBIIBIKTaphl OONFaH KaFgaiaa
OJIAPIIBIH CYT OHIMIITIKTEPIiH/C e KOPCETKIMTEPiHIH OPTYPIIi O0NaTHIH IBIFbIH
00JKyFa OomaIbl.

2-kecte — Kapa-ana cayslH CHBIpIApBIHBIH XKeTIHIEPiHiH epeKmermkTepi, (n=20)

- . . Kapa-ajia X roJIIuTHH
Keninnin kepceTkimTepi, cMm Kapa-ajia CHbIPJIapbl
CHBIPJIAPBI
M+m
Mzm
Y3BIHIBIFBI 32+0,2 37+0,4
eni SHJUTIr 2740,2 29+0,4
JKETH
Opambl 103+0,9 109+1,2
TepeHALT 26+0,2 27+0,4
QJIJIIHFbI Y3bIHIBIFbI 6,8+0,1 7,4+1,4
eMIIIeKTepi nmameTpi 2,4+0,2 2,6+0,1
. eMIIeKTED Y3BIHIBIFBI 6,2+0,1 6,9+0,1
TKBI EMIIICKT!
P Pl maverpi 2,902 3,320,3

3eprTey OapbIChIH/IA AlIBIHFAH JIEPEKTepre ColKec, OyIaHIacThIpy 9/1iCiIMEH
OCIpIJIreH Kapa-aja X TOJIIITHH CHBIPJIAPbIHBIH JKEJIIH OpaMbl KOPCETKIIITEpi Ta3a
Kapa-aja TYKbIMJIbI CUBIpJIapFa KaparaHia opTa ecernmen 6 cm Hemece 5,5 % apThIK
6ourran. JKestiH OpaMbIHBIH YJIFAIObI XKEJTIHHIH €HIHIH JIe ©CYiHe BIKITal eTil, Oy
KepceTKiln Oyaan cubipiapaa 2 cM Hemece 6,8 % jxorapbl OOJFaHBIH KOPCETTI.

CoJt CHSIKTBI, XKEeJTiH Y3bIHBIFbI OOMBIHINA J1a OyJaH Kypactap alTapiibiKTani
OachIMIIbIKKa Me OoNbl. ATarn ailTKaHaa, OyJdaHJacThIPbUIFAH CHUbIpIAp Oy
KOPCETKIIITe Ta3a TYKbIMIbI Kapa-ajia CHbIpJIapFa KaparaHa opTa ecernieH 5 cM
Hemece 13,5 % apThIK HOTHXKEIEP KOPCETTI.
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ATtanFaH epekmernikTep OylaH CUBIPIApIbIH JKEIiH MOP(OIOTHICHIHBIH
CYT OHIMIUTITIHE KOJAMIBIpaKk eKeHiH KOpCeTin, OYJI (paKTOPABIH OJapIblH
JAKTAIMSIIBIK THIMIUTITIHE OH 9cep €Tyl MYMKiH eKeHIH JoNeIeH .

3-kecte — CupipmapasiH 305 KyHIIK cayblH MayCHIMBIHIAFBI CYT OHIMIUTIKTEpPiHIH
KepceTkimrepi, (n=20)

CaybIH MayCHIMbIHIAFbI Kapa-ana cubipiaapsi Kapa-axa x roaurri,
. CUBIPJIAPBI
KepceTKilTep Mim Cr. % Mim Cr. %
305 KyHZE caybUIFaH CYT, KT 3720+14,5 11,63 4530+ 12,2 11,32
CYTTIH OpTalia MaiiabusFsl, % | 3,6140,04 2,14 3,62+0,03 2,9
CYTTiH opTamia 6enorsl, % 3,42+0,05 2,74 3,43+0,04 2,68
CYTTLTIK KepceTkimrepi, %o 76,7 91,5

AJBIHFAH JepeKTep Heri3inae, OyaaHnaacTeIpy oliciMEH CipiireH Kapa-aa
X TOJNIITHH cUbIpJapbl 305 KyHAIK OipiHII JakTamus Ke3eHiHAe Ta3a Kapa-aixa
TYKBIMBI KypJacTapbIMEH CaJbICTRIpFana opTa ecemnrie 810 xr vemece 17,8 %
apTHIK CYT OHIPTeHI aHBIKTAJI/IBI.

CoHBIMEH KaTtap, OyJI CYTTiH MaiJIBUTBIFBI MEH aKybI3 MOJIIIIEepi COUKeCiHIIe
0,02 %xone 0,01 % >xorapsl OomraH. OCBl HOTIDKENEpP HETi3iHAE, Kapa-aia
TYKBIMBI CHBIPJIAP/IBI TONIITHH TYKBIM/IBI OYKaTapMeH OyIaHAacTHIPY apKbUIBI
cayblH MayChIMBIHJIA CYT OHIMIUIITIH apTThIpyFa HAKThl MYMKIHAIK 0ap eKeHi
OaliKamapl.

KopbITbIHABI

JKyprizinreH 3epTTey HOTHXeepi Kapa-ajia TYKbIM/IbI CHbIPIIap bl TOIIITHH
TYKBIMBI OyKamapMeH OynaHAacTBIPy OJapIbIH SKCTEPhEPIIIK CHIIaTTaMaapbIH
JKaKcapTyFa OH oCep eTeTiHIH KepceTTi. byaaHaacTeIpy apKbUIbI aJbIHFAH
CUBIPIAPBIH IeHe OiTiMI ipipeK OOJIBIIT, MOPPOIOTHUSIIBIK KOPCETKIIITEp OOMBIHIIA
Ta3a TYKbIM/BI KypJacTapblHAH alTapIiIbIKTall JKOFapbl OOJFaH.

CoHbIMEH KaTap, CYT OHIMAUTITIHE KATBICTBI KOPCETKIIITED JIE OChI OAFBITTAFbI
THIMAUTIKTI Aonenaeiini: OygaH CHUBIpiap CayblH MayCBIMBIHAA aHAFYPIIBIM
MoJI cyT OepreH. MyH1aii HOTHXKEJIEPAl TONIITHH TYKBIMBIHBIH KOFaphl OHIM/II
TeHETHKANBIK dJICYeTiHIH Kapa-aja TYKbIMBIMEH YINTACTBIPBUTYBIHBIH HOTHKECI
nen Oaranayra 00Jaabl.

OcrIaiimna, Kapa-ana TYKBIM/IbI CHBIPIIapbl Oy TaHAACTHIPY — IKCTEPBEPIIK
KOPCETKITEP/Ii )KaKCcapThIN KaHa KOMMaK, CyT OHIMIIUTITIH apTThIPY/IbIH Aa THIMII
97ici peTiHAe YChIHBUTYBI MYMKIH.
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OCOBEHHOCTH MOJIOYHOM MPOJAYKTUBHOCTH
B 3ABUCUMOCTHU OT DKCTEPHLEPHBIX
MOKA3ATEJIEN JTOWMHBIX KOPOB

B oaunoii cmamve obvexmom ucciedoganus 8blOpaHvl KOPOBbI
uepHo-necmpol nopoosl, pa3eooUMble 8 KPECMbAHCKOM XO03AUCmee
«Kanuxanynvry Beckapaeaiickozo pationa Abaiickot obracmu. B
pabome u3yueHo GUAHUE IKCMEPbEPHBIX XAPAKMEPUCTIUK NePEOMENOK,
NONYUEHHbIX 8 pe3ybmame CKpewusanus KoOpos YepHo-necmpoii nopoobl
€ ObIKaMU 20UMUHCKOU NOPOObL, HA UX MOJLOYHYIO NPOOYKIMUBHOCHLb.

Pesynbmamul ananuza nokazanu, 4mo nomomcmeo, Noay4eHHoe om
Maxkoz2o cKpewusanus, npeocxooum ceepcmHuKo8 UCXOOHOU NOpoobl
NnO OCHOBHbIM MOPPOMEemMPULECKUM NOKAZAMENAM MENO0CI0ICCHUSL.
OcobeHHo 8vipadicensl pasaudus 8 MOpoa02uU 8bIMEHIL: CPeOHULl 00X8aMm
BbIMEHU ) NOMECHBIX HCUBOMHBIX NPEGLIULAL AHATIO2UYHBI NOKA3AMeNb
YUCTMONOPOOHBIX HCUBOMHBIX HA 6 cm (5,5 %), umo o6ycrosuno
yeenuyeHnue cpednel wupunst ebimeru na 2 cm (6,8 %).

C mouku 3penus MOIOYHOU NPOOYKMUBHOCMU, 68 MedeHue
305-0Hesrotl nepsoil raxmayuu nomecHvie Kopogwvl 8 cpeoHem Oalu Hd
810«e (17,8 %) monoka 6onvuie no CpagHeHUIO ¢ HCUBOMHBIMU UCXOOHOU
nopoovl. Kpome moeo, cooepoicanue scupa 6 MoaoKe y8eauyuniocs Ha
0,02 %, a 6eaxa — na 0,01 %.
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Takum obpazom, ycmaHoeneHo, Ymo CKpewusanue Kopos 4epHo-
necmpou nopoovl ¢ ObIKAMU 20AUMUHCKOU NOPOObl CNOCOOCmMEyem
VIAVUUIEHUIO SKCTNEPLEPHBIX NOKA3AMeENell U OKA3bLEAEN NOLOHCUMETbHOE
6UAHUE HA YOOIl 8 MedeHUe TAKMAYUOHHO20 Nepuood.

Kntouegvie cnosa: sxcmepvep, MOIOUHBIE KOPOBYL, CKpeuueanue,
JAKMAYUOHHBIIL NEPUOD, MOIOUHAS NPOOYKMUBHOCHIb, NPOMEDD.
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FEATURES OF MILK PRODUCTIVITY DEPENDING
ON THE EXTERIOR CHARACTERISTICS OF DAIRY COWS

In this article, the object of research was cattle of black-spotted breed,
bred in the farm «Kalikhanulyy, located in Beskaragaysky district, Abay
region. In the conducted research work, the impact on milk productivity
depending on the characteristics of the exterior indicators of Tumsa cows
obtained as a result of hybridization of cows of this breed with bulls of the
Holstein breed was studied and analyzed.

According to the results of the analysis, the indicators of the physique
of the offspring obtained by hybridization of black-spotted cows with
Holstein Bulls showed a significantly higher result than their peers of the
original black-spotted breed. The differences in the structure of the wind
were especially noticeable: the average size of the wind pack of animals
from Steam was larger by 6 cm or 5.5 %, which also contributed to an
increase in the width of the wind by an average of 2 cm or 6.8 %.

From the point of view of milk productivity of cows, during the first
lactation period of 305 days, Budan cows weigh an average of 810 kg or
more than their black-mottled peers

Keywords: exterior, dairy cows, crossbreeding, lactation period, milk
productivity, measurements.
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ASSESSMENT AND PROSPECTS OF PROBIOTIC
POTENTIAL IN FUNCTIONAL MEAT-BASED
NUTRITION PRODUCTS

Probiotic food products represent one of the most rapidly growing
categories in the functional nutrition market. While probiotic strains
have been successfully applied in the dairy, cereal, bakery, and juice
industries, their use in the production of fermented meat products remains
limited. The main challenge lies in the specific characteristics of the meat
matrix: although the absence of heat treatment favors probiotic survival,
factors such as high salt content, low pH, and reduced water activity can
significantly impair the viability of microorganisms.

This article reviews current scientific approaches to the development
of meat products with probiotic properties. The probiotic potential of
various lactic acid bacteria strains used in meat processing technologies
is analyzed. The prospects for incorporating probiotic cultures into both
traditional and innovative meat products are discussed, with the aim of
enhancing their biological value and functional orientation. Particular
attention is given to issues of microbiological safety, maintenance of
probiotic viability, and the potential health benefits of such products.

Keywords: probiotics, meat products, functional nutrition, lactic
acid bacteria, fermentation, biological value, microbiota.

Introduction

Probiotic food products represent one of the most rapidly evolving categories
within the functional food sector. Currently, probiotic microorganisms are
successfully applied in the production of dairy products, cereal-based foods,
bakery goods, and fruit and vegetable juices [1].

137



TopaiireipoB yuuBepcutetinin Xabapisicsl, ISSN 2710-3544  Xumus-6uonoeusnviy cepusicor. Ne 2. 2025

Despite their strong traditional background and potential as carriers of
probiotic microorganisms, fermented meat products remain underrepresented
among functional foods compared to other food matrices.

The commercial application of probiotic strains in fermented meat products
still faces several technological challenges. On the one hand, meat matrices
offer certain advantages for maintaining probiotic viability, as the production
process typically excludes thermal treatment. On the other hand, unfavorable
environmental factors — such as high salt concentration, reduced pH, and low
water activity — ca inhibit the growth and survival of probiotic microorganisms.

Another complicating factor is the presence of native microbiota in raw
meat, which may compete with the introduced probiotic strains and affect the
microbial composition of the final product [2].

One promising solution is the use of microorganisms adapted to the
meat environment that demonstrate both technological stability and distinct
probiotic properties. These bacteria can be isolated from traditional fermented
meat products or derived from existing commercial starter cultures used in
meat processing. An alternative strategy involves incorporating strains with
documented probiotic effects into starter cultures specifically adapted to meat
matrix conditions.

Starter cultures are defined as single or mixed microbial preparations applied
at known concentrations to initiate and conduct fermentation in meat products.
The use of such cultures offers a number of advantages over spontaneous
fermentation, including improved process control, reduced ripening time,
inhibition of pathogenic microorganisms, and enhanced reproducibility of
product quality across production batches [3].

However, selecting an effective starter culture for functional meat product
development remains a complex task, requiring a thorough evaluation of the
biotechnological properties of the candidate strains.

Microorganisms used as starter cultures include bacteria, yeasts, and molds.
Among them, lactic acid bacteria (LAB) are the most widely employed group
in the fermentation of both meat and dairy products [4].

Despite increasing scientific interest and potential benefits, probiotic meat
products remain a relatively novel and underexplored field. The primary challenge
is achieving a balance between technological requirements (including safety,
stability, and sensory attributes) and the preservation of probiotic functionality.

This review thus explores the key technological opportunities,
biotechnological constraints, quality characteristics, and potential risks
associated with the development and consumption of probiotic meat products
within the framework of functional nutrition.
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The aim of this review is to systematize current scientific knowledge
regarding the probiotic potential of meat products and to analyze the prospects
for their integration into the functional food sector. Particular attention is paid to
identifying priority biotechnological and applied research directions in this field.

Materials and methods

The methodology of this study was based on principles commonly applied in
systematic reviews. To assess the probiotic potential of fermented meat products,
a literature search was conducted for publications from 2018 to 2025 using the
databases PubMed, ScienceDirect, Google Scholar, and the Cochrane Library.
The following keywords were used: probiotic meat products, fermented meat,
LAB in meat, functional foods.

Peer-reviewed articles describing laboratory, clinical, and industrial studies
were included, provided they contained data on the application of probiotic
cultures in meat products, their viability, and their impact on quality and
functional properties.

Initial screening was performed based on titles and abstracts, followed by
full-text analysis. As a result, 30 publications were selected that reflect current
scientific approaches to the use of probiotics in the meat industry and their
potential within the context of functional nutrition.

Results and discussion

Probiotics are live microorganisms that, when administered in adequate
amounts, confer health benefits on the host — a definition supported by
international expert organizations. Within fermented food products, probiotic
microorganisms can exert a wide range of physiologically significant effects,
including the normalization of gut microbiota, modulation of the immune
response, and prevention of various chronic diseases [5].

In this context, probiotics are classified as functional food components
capable of providing additional health benefits beyond the basic nutritional
value of the product. According to analytical forecasts, the global market for
functional foods is showing a steady growth trend, with an expected compound
annual growth rate (CAGR) of 8.5 % from 2022 to 2030. This is largely driven
by increasing consumer interest in healthy lifestyles and preventive nutrition.
Fermented meat products are considered a promising and emerging segment of
probiotic food, demonstrating consistent growth since 2018 and showing potential
for expansion within the functional food and beverage category (Fig. 1) [6].
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Figure 1 — Growth of the global market for functional foods
and functional meat products [6]

One of the key and consistent areas of application for starter cultures in
the meat industry is ensuring product preservation, which is accompanied by
recognized technological advantages, including microbiota stabilization, improved
safety, and the development of characteristic organoleptic properties. Depending
on technological requirements and consumer preferences, different strains are
used in various products.

Lactic acid bacteria of the genera Lactobacillus, Pediococcus, Leuconostoc,
Lactococcus, and Enterococcus are widely employed as starter cultures in the
production of fermented meat products. Their primary role lies in reducing
pH through the production of lactic and acetic acids during glycolysis, which
contributes to color stabilization, suppression of pathogenic microflora, and
development of the characteristic flavor of fermented meat [7].

Some strains, such as Lactobacillus plantarum and Lactobacillus acidophilus,
are capable of producing bioactive peptides during fermentation and ripening,
thereby enhancing the functional value of the product. As a result, the color
intensity of the meat product improves, the growth of pathogenic microorganisms
is inhibited, and a typical aroma and flavor of dry-cured meat is developed. At
the same time, lactic acid bacteria contribute to acidification of the environment,
providing additional potential probiotic effects [8].

Lactic acid fermentation has a significant impact on the development of the
product’s flavor profile through the production of organic acids and the activation
of proteolysis and lipolysis processes. These processes lead to the release of
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flavor-forming compounds, including fatty acids, peptides, amino acids, and
aldehydes [9].

Studies by Tukel O. and Sengun I. demonstrated that the use of probiotic
cultures in the production of fermented salami contributes to improved sensory
characteristics such as flavor and color. Additionally, these cultures positively
affect texture by enhancing proteolysis, increasing water-holding capacity, and
reducing toughness during ripening [10].

According to the research of Lahiri D. et al., the use of starter cultures
promoted standardization of the technological process and prevention of
manufacturing defects. A major advantage was the enhancement of microbiological
safety in fermented meat products, which was attributed to the production of several
antimicrobial metabolites, including lactic, acetic, propionic, and benzoic acids,
hydrogen peroxide, and bacteriocins — proteinaceous compounds with strong
bactericidal properties (Fig. 2) [11].

Small Peptides Microcins and Bacteriocin

Unmodified
Peptide

Maodified
Peptide

Blocks
the Central
Dogma

Pore formation by bacteriocing

Kib maeeliated | rioedl
Colicins production

Figure 2 — Mechanism of action of bacteriocins in inhibiting
the growth of other microorganisms [11]

Numerous studies have demonstrated the antagonistic properties of various
strains of lactic acid bacteria (LAB) against pathogenic microorganisms.
According to the study by Di Gioia et al., in vitro experiments confirmed
the antagonistic activity of Lactiplantibacillus plantarum and Lactobacillus
delbrueckii against Clostridium perfringens and other Clostridium species [12].
Wang et al. reported that bioactive peptides produced by LAB — particularly
Lactiplantibacillus plantarum and Lactobacillus acidophilus — exhibit pronounced
antimicrobial properties capable of inhibiting the growth of both spoilage
microorganisms and pathogens, including Listeria monocytogenes, Staphylococcus
aureus, and Salmonella spp. [13].
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It is important to emphasize that the competitiveness of starter cultures against
the natural microbiota of raw meat, as well as their ability to perform targeted
metabolic functions, depends on their growth rate and resistance to specific
conditions of fermented meat products. These include an anaerobic environment,
NaCl concentration, ingredient composition, fermentation and ripening temperatures,
and low pH levels [14].

Technological components such as salt and thickeners can influence
bacteriocin synthesis and the probiotic functionality of certain Lactobacillus strains.
Additionally, spices may affect the growth dynamics of starter cultures.According
to Verluyten J., garlic enhances bacteriocin production, pepper stimulates lactic
acid synthesis, whereas nutmeg reduces bacteriocin output. However, the addition
of garlic in the production of Turkish sucuk did not significantly affect the survival
of S. typhimurium [15].

Studies by Sirini et al. demonstrated high viability of starter and probiotic
cultures during the fermentation and ripening of fermented meat products when
using the probiotic strain Lactiplantibacillus plantarum BFL in the production of
dry-fermented sausages. It was established that this strain maintained stable viability
throughout the drying phase and exhibited pronounced biocontrol properties [16].

Multiple studies confirm that the consumption of fermented meat products
containing probiotic cultures may positively affect health. The use of probiotics is
associated with various beneficial effects on the human body, including alleviation of
lactose intolerance symptoms, stimulation of immune function, improved digestion
and intestinal transit, reduced frequency of diarrhea, decreased risk of colorectal
cancer, and lowered cholesterol levels [17].

In studies by Manassi et al., daily consumption of 30-50 g of probiotic salami
containing strains such as Lactobacillus acidophilus LAFTI® L10, Lactobacillus
rhamnosus HNOO1, or Lactobacillus paracasei LTH 2579 contributed to a reduction
in Listeria monocytogenes levels in feces, decreased inflammatory markers (e.g.,
C-reactive protein and tumor necrosis factor-a), and stimulated immune response [ 18].

According to Holck, A., Lacticaseibacillus acidophilus, widely used as a
probiotic, can enhance the nutritional and health-promoting value of fermented
meat products due to its beneficial effects on gut health [ 19]. Despite the challenges
associated with maintaining probiotic viability during fermentation and ripening,
studies by Leeuwendaal, N. showed that L. acidophilus exhibited strong resistance
to the acidic environment typical of fermented meat matrices. Preserving its
activity throughout the production process is critical to achieving the intended
functional effects [19].

In research by Schirone, M., strains of L. crispatus, L. amylovorus,
L. johnsonii, L. gasseri, and L. acidophilus were also shown to be highly effective
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in fermentation, resistant to bile and gastric juice, which minimized their negative
impact on intestinal microbiota.

Although lactic acid bacteria (LAB) remain the predominant probiotic
microorganisms in the food industry, yeasts have also demonstrated promising
functional properties. Yeasts are capable of synthesizing biologically active
metabolites with potential nutraceutical and therapeutic value, contributing to
the regulation of gut microbiota, exerting antioxidant activity, and participating
in the biocontrol of pathogenic microorganisms and toxins. Moreover, yeasts are
rarely associated with foodborne infections, which increases their safety for use in
functional foods [20].

Studies indicate the probiotic potential of non-Saccharomyces and non-
Kluyveromyces yeast species isolated from fermented food products. In particular,
Debaryomyces hansenii and Yarrowia lipolytica, found in dry-fermented sausages,
have shown promising functional properties [ 18]. It is worth noting that the functional
properties of D. hansenii may vary depending on the specific strain.

These findings support the notion that probiotic-enriched fermented meat
possesses potential functional properties. Furthermore, the synergistic application
of probiotic and traditional starter cultures in the production of fermented meat
products can ensure not only microbiological safety but also high nutritional value
and appealing sensory characteristics of the final product.

Conclusions

Scientific and technological research, along with the development of new
probiotic starter cultures adapted to the specific conditions of meat fermentation,
open up promising opportunities for the creation of innovative functional meat
products that meet the growing demand for healthy and safe nutrition.

The obtained data confirm that microorganisms included in starter cultures
are capable of suppressing or reducing the growth of pathogenic bacteria through
the production of specific metabolites and competitive exclusion. This allows for a
reduction in the use of chemical additives such as nitrites and nitrates.

The inclusion of probiotic cultures in the formulations of fermented meat
products represents a promising direction in the field of functional nutrition.
Lactic acid bacteria possessing antimicrobial properties and resistance to adverse
conditions of the meat matrix are capable of shaping the desired organoleptic
characteristics of the product. Strains such as Lactobacillus plantarum,
L. acidophilus, L. gasseri, among others, exhibit antimicrobial activity, tolerance
to technological stress, and probiotic potential.

The use of yeast cultures with biocontrol and nutraceutical potential also
remains a promising area of development.
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Contemporary studies confirm that the application of probiotics not only
improves the quality and microbiological safety of meat products but also
enhances their biological value. However, despite the positive results of individual
inoculations, further comprehensive research is required to identify dominant
microorganisms in probiotic mixtures and to assess their interactions within
fermented meat products.
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12 TopaliFbIPOB YHHUBEPCHUTETI,

Kazakcran Pecmry0mmkackr, [TaBmonap k.
11.06.25 x. 6acnara TyCTi.

18.06.25 k. Ty3eTyIepiMeH TYCTi.

25.06.25 x. 6achII mbFapyra KaObUIIaH b

OYHKIIMOHAJIJIbI TAFAMJAP ASICBIHIA
ET OHIMJEPIHIH IPOBHOTUKAJIBIK MYMKIHAIKTEPI
MEH JAMY HEPCIHETUBAJIAPBI

TIpoduomuxansix azvlk-myaikmep — KapKbiHObl OAMbIN KeJle HCAMKaH
canammapoviy 6ipi. TIpobuomuxanseiy wmammoap cym, 0dHOI-0aKbl,
Hayoalxana JHcaHe WbIPbIH OHEePKICIOiHOe cammi KOIOAHbLIbIN Keedi,
anauoa onapovly KHceminodipiiemin em OHIMOepi MexXHON02UACLIHOA
KOJIOAaHBLIYbl Wwekmeyni Kylde Kanvin omulp. Byn swcaz0aiioviy Hezisei
cebebi — em mampuyacvinbly epexuienikmepine OAUIAHLICMbL:
npobuomuxmepoiy mipi KaayblHa HCobliyMeH eHOeyOiH 00amayvl oy
acep emce Oe, OHIMHIH MY3 MOIUEPIHIK dcoeapbl bonybl, pH Oeneetlinin
memeHOizi HcIHe blA2ANObLIbIK OelCeHOLNIZIHIH a30blebl MUKPOA&3ANAPObIH
emiputeyOiciH memeHoemyi MyMKiH.

Maxkanada npobuomukanvix Kacuemmepi Oap em eHiMoepiH a3ipaeyee
KamuiCmul KA3ipei blibiMu maciioep Kapacmuipvliaowvl. Em enimoepi
MEeXHONIOUACHIHOA KOJIOAHBLIAMbBIH JPMYPAL CYM KbIUKbLIObL OAKmepus.
WmMamMmOapviHbly NPOOUOMUKANLIK dheyemine maioay Hypeizinoi.
Jlocmypii sicone UHHOBAYUANBIK em OHIMOEPIHIH KYPAMBIHA NPOOUOMUKATIbIK
0aKbII0APObl eHei3y aApKblibl 01APObIH OUON02UANBIK KYHOLLIbIEY
MeH (YHKYUOHANObIK OASbIMMBLIbIEbIH APMMbLPY NepCneKmueanapul
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mangslianosl. Mukpoobuonocuanvlk Kayincizoik, npoouomuxmepoin
mipi KALyblH KAMMAMACbL3 emy, COHOaU-aK MYHOAl 6HIMOepoiy aoam
OEHCAaYIbIZbIHA 2CePi MaCenenepine epeKuie Ha3ap ayoapbliobl.

Kinmmi ceszoep: npobuomukmep, em eHimoepi, (yHKYUOHATObIK
MAMAKmMany, Cym KblKsliobl bakmepusiap, pepmenmayus, OUOIOUATBIK
KYHObBLIbIK, MUKPOOUOMA.

*M. M. Hlapanamosa’, K. C. Hcaesa®
12 TOpalrbIpOB YHHUBEPCHUTET,
Pecny6nnka Kazaxcran, 1. [TaBmomap.
IMoctynuno B penakuuio 11.06.25.
IHoctynuino ¢ ucnpasnenusimu 18.06.25.
IIpunsTo B neuars 25.06.25.

OHEHKA U INEPCIIEKTHUBBI IPOBUOTHYECKOI'O
HOTEHIIUAJIA MSAACHBIX U3JIEJIUI B KOHTEKCTE
O®YHKIONOHAJBHOT'O INTAHUSA

Tpobuomuueckue npooyKmel NUMAaHUsA AGIAIOMCA OOHOU U3 Hauboiee
OUHaMuyHoO passusarowuxca kameeopuil. IIpobuomuveckue wmammbol
VCREeWHO NPUMEHAIOMCS 8 MOJLOYHOU, 3ePHOBOI, X1eOONeKapHol u
COKOBOU NPOMBIULIEHHOCUY, OOHAKO UX UCNONb30BAHUE 8 MEXHOL02UU
CO3peBarWUX MACHBIX U30enUll ocmaémces ocpanuyenuviM. OCHOBHbLM
npensamcmeuem A6naemcs Cneyupura MACHOU MAmMpuybl: HeCMOMpPs Ha
omcymcmeue mepmuyeckol 00pabomxu, 61a20NpUAMHOLU 05 BLIHCUBAHUS
nPOOUOMUKOS, 8bICOKOE cOOepicanue conu, nuskui pH u manas eoonas
AKMUBHOCHD MOSYIN CHUNCAMb HCUSHECNOCOOHOCHb MUKDOOP2AHUIMOG.

B cmamve paccmampusaiomea coepemennvle HayuHble NOOX00b
K paspabomre MACHBIX u30eautl ¢ npoOUOMULECKUMU C8OUCTNEAMIU.
Illposedén ananusz npobuomuueckoeo NOMeHYuaia pasiuyHvlx
WMAMMO8 MOJIOYHOKUCALIX OaKmMeputl, NPUMEHAEMbIX 8 MEeXHOL02UU
MACHBIX npodykmos. Obcyxcoaromes nepcnekmugbl uHmezpayuu
NPOOUOMUYECKUX KYIbMYP 8 COCMAG MPAOUYUOHHBIX U UHHOBAYUOHHBIX
MACHBIX U30eTUll 8 YeasiX NOBbIUEHUs UX OUONO2UYEeCKOl YEeHHOCU U
@yHryuonanvHou HanpasnenHocmu. Ocoboe BHUMAaHUe YOeleHO ACNeKmam
MUKPOOUONIO2UHECKOT 6e30NACHOCU, COXPAHEHUI) HCUSHECNOCOOHOCTU
NPOOUOMUKO8, A MAKIHCE GIUAHUIO MAKUX RPOOYKMO8 HA 300P08be Yel06eKA.

Knrouesvle crosa: npobuomuku, Machvle uzoenus, (pYHKYUOHATbHOE
numatue, MOJIOYHOKUCTble bakmepuu, pepmenmayus, 6UOIOSUYECKASL
YeHHOCMb, MUKPOOUOmA.
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IIPABUJIA J1JISA ABTOPOB
Hay4HBIX )kypHaJ10B HAO «TopaiirelpoB yHuBepcuTe™
«BecTtHuk TopaiirelpoB yHuUBepcUTeTaY,
«Hayka n Texunka Kazaxcrana»

PenakunoHHas KOJUTIETHsI TPOCUT aBTOPOB PYKOBOJICTBOBATHCS CJIETYIOIIUMHU
TIPaBUJIaMH TIPH TIOJITOTOBKE CTAThEH JUIsl OMyOIMKOBAHHMS B JKypHAIIE.

HayuHble craThu, mpejcTaBisieMble B PENaKLIHIO JKypHala JIOJKHBI
OBITH OOpMIIEHBI COrJacHO 0a30BBIM H3JaTEJLCKUM CTaHIapTaMm IO
oopmnennto crateir B coorBercTBur ¢ ['OCT 7.5-98 «XKypnaibl, cOopHUKH,
nHpopManMoHHble U3aHus. M3narenbckoe opopmiieHHe ITyOJINKYeMBbIX
MaTepHalioBy, MIPUCTATEHHBIX ONOIMOTPAa(QUIECKUX CIIMCKOB B COOTBETCTBHU C
I'OCT 7.1-2003 «bubnuorpaduyeckas 3amuch. bubnuorpaduueckoe onucanue.
OO1mmue TpeGoBaHMS M TIPaBHIIa COCTABICHUS.

* B HOMep noryckaeTcst He OoJiee OHOW PYKOIIMCH OT OZJHOTO aBTOpa JI00
TOTO K€ aBTOPa B COCTaBE KOJUIEKTHBA COABTOPOB.

* Konn4ecTBO cOaBTOPOB OHOMU cTaThu He Ooee 5.

* CrerneHb OPUTHHAIBHOCTH CTAaThH JIOJDKHA COCTABISITH He MeHee 60 %
(coracHO penIeHuIo peJaKIMOHHON KOJIIETHN).

* Hampaisiemble CTaThbU HE JOJDKHBI OBITH paHee OIyOJMKOBAHBI, HE
JIOIYCKaeTCsl Mocye/yIoliee OnyOJMKOBaHNE B IPYTUX XKypHaJax, B TOM YHCIIE
MIepEBOBI Ha IPYTHE SI3BIKU.

* PenieHue 0 NPUHATHH PYKOIHCH K OITyOJIMKOBaHUIO TPUHUMAETCS 110CTIe
IIPOBE/ICHUS ITPOLIEAYPBI PELIEH3NPOBAHUSL.

* JlBoliHOE pereH3upoBaHue (cliernoe) NpPOBOJUTCS KOH(UICHINAIBHO,
aBTOPY He COOOIIAEeTCS] UMS PELIEH3EeHTa, a PELIEH3EHTY — UMs aBTOpa CTAaThH.

* KBuTtaHuust o0 orurate mpeaocTaBisieTCs MOCHe MPUHATHS CTaTel K
my6skarn. CToMMOCTb MyOIMKauy B xypHaie cocrasisier 7000 (ceMb ThICSY)
TEHTe.

* noxropantaM HAO «TopalirslpoB yHUBEPCUTET» M MHOCTPAHHBIM aBTOPaM
(Oe3 Ka3axCcTaHCKUX COABTOPOB) ITyOIMKaIMS B )KypHase OecIIaTHO.

* Ecnu craThsi OTKJIOHEHA aHTHIUIATHATOM WM PEIeH3€HTOM CTaThs
BO3BpaIlaeTcs aBTOPY Ha JOPaObOTKY. ABTOP MOXKET TIOBTOPHO OTIIPABHUTH CTATHIO
Ha aHTHUIUIarHaT WM pelieH3eH3npoBanne 1 pa3. OTBETCTBEHHOCTH 3a COAEpIKaHHE
CTaThbH HECET aBTOD.

Penakiyst He 3aHMMAETCs IMTEPATYPHOH M CTHIIMCTHUECKON 00paboTKON
CTaThH.

159



TopaiireipoB yuuBepcutetinin Xabapisicsl, ISSN 2710-3544  Xumus-6uonoeusnviy cepusicor. Ne 2. 2025

Crartbn, opopMiIeHHBIE C HApYLICHHEM TPeOOBaHMIl, K IMy0JIMKAIINH He
NMPUHUMAIOTCS M BO3BPAINAIOTCS AaBTOPaM.

JlaToil mocTymiIeHnsT CTaThbU CUMTAETCs JaTa MOJIyueHUs pelakiueil ee
OKOHYATEJIFHOTO BapHaHTa.

Crarby IyOIMKYIOTCS 1T0 Mepe MOCTyTuIeH s . XKy pHait popMHUpyeTcst UCXO/1s
U3 KomdectBa He Oonee 30 craTeil B 0JJHOM HOMEpeE.

Ileproan4yHOCTL M3XAHUS KYPHAJIOB — 4 pa3a B roj (e;xeKBapTaJbHO).

Cpoku nmojgaum cTaTbu:

- mepBbIi kBapTan g0 01 despais;

- BTOpO# kBapTan 1o 01 mas;

- Tpetuil kBaprain g0 01 aBrycra;

- 4eTBepThIi kBapTai 10 01 HOSOpsI.

Hayunsii xypHan «BectHuk Topaiirsipos ynuBepcurtera», «Hayka n
TexHuKa KazaxcraHa» BBIITyCKaeTCsl ¢ HEPHOIUYHOCTHIO 4 pa3a B TOJl B CETEBOM
(9:1eKTpOHHOM) popMare B ClIeTyIOIHE YCTAHOBICHHBIE CPOKH BBIX0J1a HOMEPOB
KypHaJa:

- IepBBIH HOMED BBIycKaeTcs 10 30 MapTa TeKyIero rosa;

- BTOpOi HOMep — 710 30 uIoHS;

- TpeTuil HOMep — 10 30 ceHTsIOps;

- 4eTBepTHIi HOMep — 110 30 nexadpsi.

CraTpio (2JIEKTPOHHYIO BEPCHIO W KBUTAHIMU 00 oIuIaTe) cienyer
HaIpaBJsTh HA caliTax:

- https://vestnik-pedagogic.tou.edu.kz/

- https://vestnik-philological.tou.edu.kz/

- https://vestnik-energy.tou.edu.kz/

- https://vestnik-humanitar.tou.edu.kz/

- https://vestnik-cb.tou.edu.kz/

- https://vestnik-economic.tou.edu.kz/

- https://vestnik-pm.tou.edu.kz/

- https://vestnik-law.tou.edu.kz/

- https://stk.tou.edu.kz

- https://localhistory.tou.edu.kz

Jlnst moyavy cTaThu Ha IMyOJMKAIMI0 HEOOXOUMO MPOMTH PErHCTPaLUio Ha
caiire.

ABTOp, KOTOpBIIT BHEC HAMOOJBIINN MHTEIUIEKTYIBHBIN BKJIAJ] B TIOJJTOTOBKY
pyKormcH (TIpy ABYX U Ooiee coaBTopax), SIBISETCS aBTOPOM-KOPPECIIOHICHTOM H
0003HaYaeTcs «*».

ABTOpBI 13 pa3HBIX YUEOHBIX 3aBE/ICHHH yKa3bIBatoTcs 1udpamu 1,2.
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J17151 OCyIIEeCTBIICHHS TIPOLIE Ty PbI JIBOWHOTO PELIEH3UPOBAHNS (CIIETIOr0), aBBTOpaM
HEOOXOAMMO OTIIPABIIATH [[BAa BAPUAHTA CTATHU: MEPBBIN — C YKa3aHUEM JIMIHBIX
JIaHHBIX, BTOPOH — 0€3 yKa3aHHs JTNYHbBIX JaHHBIX. [ [pr HapyIIIeH!N MPUHIMIIA CIIETIOr0
PELIEH3NPOBAHMS CTaThsl HE PACCMATPHUBACTCS.

CTaThH 10/KHBI OBITH 0()OPMIIEHBI B CTPOTOM COOTBETCTBHH
€O CJIeIYIOLMMH NMPABUJIAMH:

— B >kypHaibl IPUHUMAIOTCS CTaThH 10 BCEM HAYYHBIM HalpaBJICHUSIM, B
JIEKTPOHHOM BapHaHTE CO BCEMH MaTepuallaMH B TEKCTOBOM pepakTope «Mi-
crosoft Office Word (97, 2000, 2007, 2010) ans Windows» (B ¢hopmarax .doc,
.docx, .rtf).

— OOmuit 00beM cTaThby, BKIIOYAs aHHOTAIMH, JIUTEPATypy, TaOIHUIIBL,
PUCYHKH M MaTeMaTHdeckue (popMyIbl IOJDKEH COCTAaBISITH He MeHee 7 M He
0osiee 12 cTpaHuIl MEYATHOTO TeKcTa. /o cmpanuy — 30 Mm co 8cex cmopoH
aucma,; Texcm cmamou: xeenb — 14 nynkmos, capuumypa — Times New Roman
(01151 pycckoeo, anenutickoz2o u Hemeyko2o sA3vikos), KZ Times New Roman (014
KA3aXCKO20 A3bIKA,).

CrpyKTypa Hay4HOH cTaTbu BKJIIOYAET HAa3BaHHME, aHHOTAIWS, KJIIOUYEBbIC
CJIOBA, OCHOBHBIC MOJIOXKEHHS, BBEACHUE, MaT€pHalIbl 1 METOABI, PE3YJIbTaThl
1 00CyXJEHHUE, 3aKIF0UCHNE, BBIBOIBI, MH(POPMAINIO O (PMHAHCHPOBAHUH (IIpH
HaJIMYMH ), CITUCOK MCTIOJIb30BaHHBIX HCTOYHUKOB (JINTEPATYPBI) K KAXKI0H CTaThe,
BKJIIOYasi POMAaHU3HPOBAHHBIHN (TPAHCIUTEPUPOBAHHBII JIATHHCKUM ai(haBUTOM)
BapHaHT HANMCAHUS HCTOYHUKOB Ha KUPHJLTHIIE (HA Ka3aXCKOM U PYCCKOM SI3bIKAX)
em. TOCT 7.79-2000 (UCO 9-95) IIpasuna mpanciumepayuu KUPULIOBCKO20
RUCLMA TAMUHCKUM ANPagUmMoM.

Cmamus 00131cHa codeprcamsp:

1. MPHTU (MexrocyIapCTBeHHBI PyOpHUKaTOp HAYYHOH TEXHHUYECKOU
nHpOpMAIIHN);

2. DOI — mocne MPHTH B BepxHeMm mpaBoM yTiy (IpHCBaWBaeTCs U
3aI0JIHSCTCS PelaKIUel Ky pHaa);

3. Muuuuansl (uMs1, oTdaecTBo) @aMmians aBTopa (-0B) — Ha Ka3aXCKOM,
PYCCKOM M aHTJIMMCKOM SI3bIKaX (KUPHBIM MIPH(TOM, 110 LIEHTPY);

ABTOD, KOTOPHII BHEC HANOOIBIINI HHTEIUICKTYaJIbHBIA BKJIA]] B IIOITOTOBKY
pykomnucH (IpH ABYX U 00JIee COaBTOPAX ), SIBISETCSI aBTOPOM-KOPPECTOHIEHTOM
1 o6o3HaYaeTcs «*».

ABTOpHI U3 Pa3HBIX YUeOHBIX 3aBEICHUN yKa3bIBatOTCS nuppamu 1,2.
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4. Appunananus (opranmsamnus (MecTo padoTsI (yueOnl)), CTpaHa, TOPO) —
Ha Ka3aXxCKOM, PyCCKOM M aHIJIMMCKOM si3bIKax. [TomHble qanuble 00 addummarm
aBTOPOB MPE/CTABIIIOTCS B KOHIIE JKYPHAIIA;

5. HazpaHMe cTaThbH JIOJDKHO OTPaKaTh COJEPXKAHUE CTATbU, TEMATHKY
1 pe3yJbTaThl IPOBEAECHHOTO HAYYHOTO HCcienoBaHMs. B Ha3zBaHue crartbn
HEOOXOANMO BIOXKUTH HHPOPMATHBHOCTb, IPUBIICKATEIbHOCTD U YHUKAJIBHOCTh
(me Oomnee 12 cnoB, MPONUCHBIMU OYKBaMH, YKUPHBIM IIPH(TOM, IO IIEHTPY, Ha
TpeX sI3BIKaX: PYCCKUH, Ka3aXCKUH, aHTTTHACKUHN THO0 HEMEITKHUH);

6. AHHOTAINs — KpaTKas XapaKTePUCTHKA HA3HAUYCHMS, COICPKAHMSL, BU/IA,
(opMBI 1 ipyrux ocodeHHOCTel cTaThu. JloJKHA OTpaskaTh OCHOBHBIC U IICHHBIE,
110 MHEHHIO aBTOPA, Talbl, OOBEKTHI, NX MPU3HAKA U BHIBOABI ITPOBEICHHOTO
nccuenoBaHus. JlaeTcsi Ha Ka3aXCKOM, PYCCKOM M aHTJIMHCKOM JIN0O HEMEIIKOM
sI3bIKaX (PEKOMEHAyEeMblii 00beM aHHOTAIMH Ha SI3bIKE ITyOINKAINY — HE MEHee
150, e 6omee 300 crmoB, KypCUB, HEXUPHBIM IMIPUGTOM, KeTIb — 12 MyHKTOB,
a03aIHbI OTCTYII ClieBa | crpaBa 1 cM, cM. oOpasen);

7. KiroueBble cj10Ba — HA0OP CIIOB, OTPAKAIOLINX COJCP)KAaHUE TEKCTa B
TEepMHHAX 00BEKTA, HAYYHOI OTPACIN M METOJIOB Uccie0BaHus (0hopMIIIIOTCS
Ha TpeX SA3bIKaX: PyCCKHUN, Ka3aXCKUH, aHTTTHHCKIHA THO0 HEMEIKHI; Kerab — 12
ITyHKTOB, KypCHB, OTCTYI clieBa-cripaBa — | cM.). PekoMeHyeMoe KOIn9IecTBO
KITFOYEBBIX CIIOB — 5-8, KOIMYECTBO CIIOB BHYTPH KIIFOUEeBOH (hpa3sl — He Ooee 3.
3aar0Tcs B MOPSIIKE MX 3HAYUMOCTH, T.€. CAMOE BXKHOE KITFOUEBOE CIIOBO CTAThU
JOJDKHO OBITH IEPBBIM B CITUCKE (CM. 0Opaser);

8. OCHOBHOI TEKCT CTAaTbH U3JIATacTCs B ONPENEIEHHOM OCIEJ0BATEIbHOCTH
€ro 4acTel, BKIIIOUaeT B cels:

- BBexgenue (a03a1 1 cM 1o 1eBOMY Kparo, )KUPHBIMU OyKBaMH, Kerib — 14
myHKTOB). OOOCHOBaHHE BHIOOPA TEMBI, aKTYAIBHOCTh TEMBI WJIH IIPOOIIEMEL.
AKTYaJIbHOCTB TE€MBI ONPEEIISIETCS OOIIMM HHTEPECOM K H3YIEHHOCTH JTAaHHOTO
00beKTa, HO OTCYTCTBHEM MCUEPIBIBAIONINX OTBETOB Ha NMEIONIHECS BOIPOCHI,
OHa JIOKa3bIBAETCS TEOPETUUECKON MIIM MPAKTUIECKONW 3HAYMMOCTBIO TEMBI.

- MaTepuasbl U MeTOABI (a63ay 1 cm no 1esomy Kpaio, HcupHulmMu 6YKeamu,
Keanb — 14 nynkmos). JI0IDKHBI COCTOSITH M3 OTIMCAHNS MaTEPHUAIOB M X0/1a padOTEI,
a TaKKe ITOJTHOTO ONMCAHUS NCIIOJIb30BAHHBIX METOIOB.

- PesyabTathl u o0cy:xknenue (aozay I cm no nesomy Kparo, HUpHoIMU
oykeamu, keenv — 14 nynkmos). IlpuBoanTcs aHAIN3 1 00CYKACHHUE MOTYIEHHBIX
BaMHM Pe3yJIbTaTOB HcCIeA0BaHUs. [I[pUBOAATCS BEIBOABI 110 TIOJTyYEHHBIM B X0/1€
HCCIE0BaHUsS PE3yNIbTaTaM, PACKPBIBACTCSI OCHOBHAS CyTh. M 3TO OJIMH U3 caMbIX
Ba)KHBIX Pa3/JeyOB CTaThbu. B HEM HEOOXOIMMO MPOBECTH aHAIN3 PE3yJIbTATOB
cBOEil paboThl M 00CYKJEHHE COOTBETCTBYIOIIUX PE3YJIHTaTOB B CPAaBHEHUH C
MIPEABIIYIIMHI Pa00TaMu, aHATU3aMH U BHIBOAAMH.
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- Undopmanuio o puHaHcHpoBaHUH (MPH HATWYHHU) (abzay | cm no
JeBOMY Kpalo, HCUPHbIMU OyKeamu, Ke2ib — 14 nynkmoa).

- BoIBOaBI (ab3ay I cm no aiegomy Kparo, sHcupHvimu Oykeamu, Keaib — 14
NYHKMO8).

BeiBosibl — 00001IEHNE M TIOABEICHUE NTOTOB pabOTHl HAa JAHHOM 3Tare;
MO/ATBEPK/ICHNE NCTUHHOCTH BBIIBUTAEMOTO YTBEP)KJICHUS, BHICKA3aHHOTO
aBTOPOM, M 3aKJIIOYCHHE aBTOpa 00 M3MEHEHHWH HAYYHOTO 3HAHUS C y4ETOM
TIOJTyYEHHBIX PE3yJIbTAaTOB. BBIBOABI HE JOJDKHBI OBITH A0CTPAKTHBIMH, OHU
JIOJDKHBI OBITH HCIIOJIB30BAHBI [Tt 000OIIEHHSI PE3YIIbTaTOB HCCIICIOBAHMS B TOW
WM WHOW HAay4YHOH 00JIacTH, C ONMHMCAHWEM IMPEAJIOKEHUH M BO3MOXKHOCTEH
JanpHeHIe paboThI.

- CnucoK MCMOJIb30BAHHBIX HCTOYHMKOB (JICUPHBIMU OYKEAMU, Ke2lb —
14 nynkmos, 6 yenmpe) exnouaem 6 ceos:

CraTbs ¥ CIMCOK UCTIONB30BAHHBIX HCTOYHUKOB TOJKHBI OBITH O()OPMIICHBI
B cootBercTBUM ¢ ['OCT 7.5-98; TOCT 7.1-2003 (cM. oOpaserr).

OuepeHOCTh HCTOUYHUKOB OMPEACIeTCS CIEIYIONMM 00pa3oM: cHavdaia
MIOCJIEI0BATEIBHBIE CCBUIKH, T.€. HCTOYHUKHM Ha KOTOPBIC BB CCHUIACTECH
110 OYEPEIHOCTH B CaMOW CTaThe. 3aTeM JOIMOJHUTEIbHBIC NCTOUYHUKHU, Ha
KOTOPBIX HET CCBUIOK, T.€. ICTOYHHUKH, KOTOPBIC HE UMEIN MECTO B CTaTbe, HO
PEKOMEH/IOBaHbI BAMHU YUTATEISIM JUISi O3HAKOMIICHHS, KaK CMEXHBIE PaboTBHI,
MIPOBOMMEIE TTapaisienbHo. O0beM He MeHee 10, He 6oiree uem 20 HanMEHOBaHUIHA
(CCBUIKM M TIpUMEYaHusl B CTaThe 0003HAYAIOTCS CKBO3HON HyMmepanueil u
3aKJIIOYAIOTCSl B KBaPaTHBIE CKOOKH), MPEUMYIIECTBEHHO 3a nocnenaue 10-15
JIeT.

B cityuae Hasmaus B criMcKe NCOb30BaHHBIX ICTOYHHKOB PA00T Ha KUPHIITULIE
(Ha Ka3aXCKOM M PYCCKOM SI3bIKaX ), HEOOXOAMMO MPEICTaBUTh CITUCOK JIUTEPATYPBI
B JIByX BapHuaHTax: 1) B opurnHaie (yKa3blBalOTCS UCTOYHHUKH HA PYCCKOM,
Ka3aXxCKOM U aHTJIMHCKOM JTHOO HEMEIIKOM S3bIKax); 2) pOMaHM3MPOBAHHBIN
BapHaHT HAIIMCAHNS NCTOYHUKOB Ha KUPHIIIHIIE (Ha Ka3aXCKOM 1 PYCCKOM SI3bIKaX),
TO €CTh TpaHCIUTepaIys JaTHHCKUM andaButoMm. cM. [OCT 7.79-2000 (MCO
9-95) INpaBuina TpaHCIUTEPALIMN KUPHIIOBCKOTO MHChMA JIATHHCKUM aJI(haBUTOM.

Onnaiin cepsuc Tpanchrumepayusa no I OCTy — https://transliteration-on-
line.ru/

IIpaBuaa TpaHcauTepauuu KHPHIJOBCKOIO MHUCbMa JATHHCKHM
ajnpaBUTOM.

Pomanusuposannulii cnucok numepamypovl 00J1)4ceH Gbl2iAA0emy
cnedyrouium oopazom: aBTop(-bl) (TpaHCIUTEpaAnUs TUOO aHTIOS3BIYHBIN
BApUAHT NPU €ro HAJINYMHM) — Ha3BaHWE CTAThbU B TPAHCIUTEPHUPOBAHHOM
BapuaHTe — [MepeBOJ HAa3BaHHs CTATbM HA aHTJIIMHCKUH A3bIK B KBAJPAaTHBIX
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CKOOKax| — Ha3BaHHE Ka3aXOs3BIYHOTO MO0 PYCCKOS3BIYHOTO HCTOYHHKA OBPA3EIl K O®POPMJIEHHIO CTATEM
(TparciHUTEpanus, THOO0 AaHTIMICKOEe Ha3BaHHUE MIPU €0 HATMYNHN) — BBIXO/IHBIC MPHTMU 14.37.27
JIaHHBIE ¢ 0003HAYCHUSIMU HA aHTJIMHCKOM SI3BIKE.

HNnmocTpanuu, nepevyeHb PUCYHKOB U NOAPHUCYHOUYHBIE HAANHCH K
HUM TPEJCTABIAIOT 110 TEKCTy CTaTbU. B 3JIEKTPOHHON BEpCHHM PUCYHKH U
wiTocTpanuu npeacrapisiiores B Gopmate TIF mwimm JPG ¢ paspemieHuem He
menee 300 dpi.

MaTtemaTtudeckue (popMyJIbl TOJDKHEI OBITH HaOpaHbl B Microsoft Equation
Editor (xaxxmas popmyia — oiH OOBEKT).

DO xxxxxXXXXxXxxXxxx

*C. K. AHmukeeea
TopaiireipoB ynusepcutert, Pecriyonuka Kazaxcran, r. [TaBnogap

TEOPETUYECKAS MOLEJIb ®OPMUPOBAHUS KOMIIE-

Ha orjiesibHoil crpanuue (0cje crarbu) TEHLNA COLMNATIbHbIX PABOTHUKOB YEPE3 KYPCbI
B 3/1eKTpOHHOM BapuaHTe NPUBOASTCS IOJIHbIE IIOYTOBLIE aJpeca, MOBBbILUWIEHUNSA KBAﬂMd)MKALlMM

HOMepa cJay:ke0HOro u foMamHero Teaed)oHoB, e-mail (Homepa TeedoHoB

JIsl CBSI3M PeJAKIHU ¢ AaBTOPAMH, He MyOJUKYIOTCS); .
a peaaxu pamu, Y Y )i B oannoii cmamve npedcmasnena meopemuyeckas mooeins gopmupo-

6AHUSL IUUHOCHIHBIX U NPOPECCUOHATILHBIX KOMREMEHYUT COYUATbHBIX Pa-
OOMHUKOB Uepe3 KypCbl NOGIUUEHUS KEATUDUKAYUL, KOMOpas paspadomana
6 pamrax OoKmopcKou ouccepmayuu « Popmuposanue JUIHOCHHbIX U NPO-

Caenenusi 00 aBTopax

Ha ka3axckoMm si3bIKe Ha pycexom si3pike | Ha anrimiickom si3bike heccuoHanbHbIX KOMREMeHYULl COYUATLHBIX PADOMHUKOG Yepe3 KypPCbl NOGbi-
®amumus Mms OTdecTBo (MOTHOCTBIO) wenus keanugurayuuy. B cmamve npueoosimcs nedazoeuteckue acneKkmol
JIOKHOCTD, YUEHAA CTETIEHD, 3BaHMe Ccamoeo npoyecca mMoOenupOBanUsl, NEePeducienbl SMansl Nedazocudeckozo
Opranmsaus MOOeNUPOBAHUSL. vaec)cmaefzeHbl Memoc?OﬂoeuueCKuﬁ, npoyeccyanbHblil
Topor (mexHonoauyeckuti) U UHCMPYMEHMATbHLIN YPOGHU vaoc)e/zu, ee yenb, MOHU-

MOPUHE CHOPMUPOBAHHOCHIU UCKOMBIX KOMNEMEHYULL, d MAKice Pe3yibman.
Mupexe B mooenu noxasanvl KomnemenmHocmmblil, IUYHOCMHO-OPUCHIMUPOBAHHBIIL U
Crpana NPAKMUKO-OPUEHMUPOSAHHDLIL nedazocudecKue nooxoobl, 3aKOHOMEPHOCU,
E-mail NPUHYUNDL, YCI08USL (POPMUPOBAHUST BbIOPAHHBIX KOMNEMEHYULl, ONUCAHbL
Tesnedon IMAnsl peanuzayuu npoyecca PopmMuposanus, YposHU chopmMuposaHHoOCmu

JUYHOCMHBIX U NPOPECCUOHATbHBIX KoMnemenyull. B pazoene npaxmu-
YecKoll N0020MOBKU Npedlazaemcs UHMEPAKMUGHAas paboma é cucmeme
CTYUAMETL-NPEno0asamenb-epynnd, noopasyMesaruds JUYHoe Yuacmue
Kaoco020 Cneyuanucma, a makdice OmKpulmue nepeoco 6 Hauell CImpaHe
Pecnybnuxancrkoeo obwecmeentnoeo obveounenus «Hayuonanvhvlil anbsaue
NPOGecCUOHANBHBIX COYUATIbHLIX PAOOMHUKO8Y. [lanHasi MoOeb noopasyme-
6aem noo cobotl danvbHeliulee COBEPUICHCMBOBARUE U CAMOCOAMETbHOE PA3-
sumue TUUHOCMHBIX U NPOPECCUOHATBHBIX KOMNEMEHYULl COYUATbHBIX Pa-
bomHUK08. MO no36osem yeuoems 8 MoOeu PhHekmueHocmy peanusayuu
KYPCOB8 NOGBILUEHUS KEATUDUKAYUU, opMbl, MEMOObL U CPeOCmEd padombl.

Knrouesvie cnosa: meopemuueckas Mooenb, KOMRNEMeHYUU, Nogblule-
HUe KeAnupuKayuu, CoyuanbHbie pabOmMHUKU.
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BBenenne

CornmanpHas paboTa — OTHOCHTEIBHO HOBAS JJIsl HAIIICH CTPaHBI MPOGECCHs.
[TosToMy 0OydueHHEe CONMAIBLHBIX PAOOTHUKOB HA COBPEMCHHOH CTaJuu HE Xa-
PAKTEpU3YETCsl HATMYUEM JOCTATOYHO pa3pabOTaHHBIX 00pa30BaTEIbHBIX CTaH-
JAPTOB, KOTOPBIC HAXOIWIN OBl BRIPAKEHUE B ()OPMYITHPOBKE IEarOTHUCCKUX
LeNel, B CoJIepyKaHuU, TEXHOJIOTUAX YUeOHOTO MpoIiecca.

Ipodondcenue mexkcma nybonuKyemoeo mamepuana

Marepuajibl 1 METOABI

Teopernueckuili aHaau3 HaAYYHOUH IMCHUXOJIOTO-MEJArOrHYecKoi U Crelu-
AIBHOM JIUTEpaTypPhI MO MPOOIIEMe UCCIICAOBAHMS;, aHATN3 3aKOHOJATCIBHBIX H
HOPMATHBHBIX JIOKYMEHTOB TI0 OTKPBITHIO OOIIECTBEHHBIX 00BCIUHCHUI; aHa-
JIU3 COJIEPIKAHUS MPOTPAMM KYPCOB IMOBBINICHUS KBATH(HUKAIIMNA CONUATBHBIX
PabOTHHUKOB; MOJICIMPOBAHNUE; aHAIN3 U 0000IICHUE MEAarOrHYECKOr0 OIBITA;
OIPOCHBIC MeTOIbI (Oece/1a, aHKETUPOBaHKE, HHTCPBBIOUPOBAHNUE ); HAOJFOICHHE;
aHaJIU3 MPOYKTOB JESITETLHOCTH CIIEHUAINCTOB; SKCIIEPUMEHT, METObI MaTeMa-
THYECKOM CTATHCTHUKU IO 00pabOTKE IKCIICPUMCHTATBHBIX TaHHBIX.

TIpodondcenue mexkcma nyboauKyemoeo mamepuana

Pe3yabTaTsl U 00cy:KI1€eHUE

UtoOBI HOHSITH 0OBEKTHBHBIC 3aKOHOMEPHOCTH, JISKAIIIUE B OCHOBE IpoIiecca
(hopMHUpPOBaHUS M PA3BUTHUS JIMYHOCTHBIX U MPO(ECCHOHAIBEHBIX KOMIICTCHITHIA
COITMATIbHBIX PAOOTHUKOB Yepe3 KyPChI MMOBBIICHHS KBaTH(QUKAIIH, HEOOX0IUMO
YETKO MPEACTABIATH ce0e MX MOICIb.

TIpodondcenue mexkcma nyboauKyemoeo mamepuana

BriBoabl

Takxum 00pa3oM, Ha OCHOBaHUH BBIIIEU3I0KEHHOT'O MOKHO C/IETIaTh BHIBOT
0 TOM, YTO TEOpPETHYECKass MOJEIb (DOPMUPOBAHUS JTMYHOCTHBIX U Mpodeccu-
OHAJIbHBIX KOMIICTCHIIUN COLMAIBHBIX PA0OTHUKOB Yepe3 KYypPChl MOBBIMICHHS
KBaJTU(UKAIMH COJCPKUT TPU YPOBHS €€ peaTn3aiuu.

TIpodonxcenue mekcma nybonuKyemo2o mamepuana
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Oeneetinepi  cunammanzan. Ipaxmukanvlk — OatiblHOLIK — OOMIMIHOE
MbIHOAYWbI-OKbIMYULLI-MON  JICYUeciH0e — UHMEPAKMUSMi  JCYMbiC
YCUIHBINAObL, Ol 9P MAMAHHBIY JceKe KAMbICYbIH, COHOAU-AK enimizoe
aneawkbl «Kaciou aneymemmix Kvizmemkepnepoiy YAmmolK albsiH-
cvly Pecnybnuxanvlk Ko2amowlk Oiprecmiciniy awbliybin 0i10ipedi. Byn
MOOenb aneyMemmiK Kol3MemKepepoin JHceKe HeaHe KaCIOU KY3blpemmepin
00an api orcemindipyoi owcone mayeiciz O0amvimyowl 0indipedi. Byn
MoOenvOe  OiniKminikmi — apmmelpy — KVPCMApPuIH — icKe  acbipyObiH
MUIMOINIZIH, HCYMBIC HBICAHOAPHI, d0icmepi MeH KYpaioapbiH Kepyee
MYMKIHOIK bepeOi.

Kinmmi cesdep: meopusnvi mooens, Ky3vipemminix, OLIikminikmi
apmmulipy, aneymemmix Kplamemxepiep.
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C. K. Aumuxkeesa
TopalifbIpOB YHUBEPCUTET,
Kazaxcran Pecryonukacer, [TaBmomap K.

BIJIKTIJIKTI APTTBIPY KYPCTAPBI APKbIJIbI
IJIEYMETTIK KbIBMETKEPJIEPAIH KY3IPETTIIIKTEPIH
KAJIBIIITACTBIPYABIH TEOPUSIJIBIK MOJEJII

byn  maxanaoa «Oneymemmix Kvizmemxepiepdiy  OLMiKmMiniciH
apmmuelpy — Kypcmapvl — apKblibl  MYJALANbK  JiCOHe  Kaciou
KY3ipemminikmepin — Kaiblnmacmoipy» — OOKMOPAbIK — OUCCePmMAayisl
weHbepinoe a3ipneneen OILIKMINIKMI apmmulpy Kypcmapvl ApKblibl
aneymemmik KblzmemxepiepOiy mYaanblk HCaHe KICIOU KY3blpemminiin
KanelnmacmulpyoObly — meopusnvlk  mooeni  ycuinwviizan. Makanada
MoOenvoey NpoyeciHiy nedazocuKanvlK dcnekminepi, neoacocuKanibik
MoOenvoeydiy  KezeHOepi kenmipineeH. Modenvoiy — 20icHamanvix,
npoyeccyanovix (MexXHOLOLUANbIK) HCIHE ACNANmblK Oeneelliepi, OHbIH
makcamul,  Kadcemmi — Ky3vlpemmepoiy —KalblRmacy MOHUMOPUHZI,
conoau-ax, Hamuoiceci ycvinvliean. Mooenvoe Kysvipemminikke, mynzaga
basbimmangan Jicone  NPAKMUKaea OALIMMANRAH —Ne0a202UKANbIK
macinoep, mayoaiean Ky3vipemmepoi KaIblNmMacmulpy 3aHObLILIKMAPDI,
Kaguoammapwl, wapmmapsl KOpcemineeH, Kalblnmacy npoyecin icke
acelpy Keseyoepi, diceke dlcone KaciOu Kyszvipemmepoiy Kaablnmacy
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THEORETICAL MODEL OF FORMATION
COMPETENCIES OF SOCIAL WORKERS THROUGH
PROFESSIONAL DEVELOPMENT COURSES

This article presents a theoretical model for the formation of personal
and professional competencies of social workers through advanced
training courses, which was developed in the framework of the doctoral
dissertation «Formation of personal and professional competencies of
social workers through advanced training courses». The article presents
the pedagogical aspects of the modeling process itself, and lists the stages
of pedagogical modeling. The methodological, procedural (technological)
and instrumental levels of the model, its purpose, monitoring the formation
of the required competencies, as well as the result are presented. The model
shows competence-based, personality-oriented and practice-oriented
pedagogical approaches, patterns, principles, conditions for the formation
of selected competencies; describes the stages of the formation process,
the levels of formation of personal and professional competencies. The
practical training section offers interactive work in the listener-teacher-
group system, which implies the personal participation of each specialist,
as well as the opening of the first Republican public Association in our
country, the national Alliance of professional social workers. This model
implies further improvement and independent development of personal
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and professional competencies of social workers. This allows you to see
in the model the effectiveness of the implementation of advanced training
courses, forms, methods and means of work.

Keywords:  theoretical —~model, competencies,  professional
development, social workers.
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NYBJIUKAIIMOHHASA OTUKA
Hay4HBIX )kypHai10B HAO «TopaiirelpoB yHuBepcuTe
«BecTtHuk TopailirelpoB yHuUBepcUTeTa»,
«Hayka n Texnnka Ka3zaxcrana», «Kpaesenenue»

Penaknmonnas xomnnerus HaydHbIX kypHanoB HAO «Topaiirsipos
yHuBepcute™» «BecTHuk TopalireipoB yHuBepcureTa», «Hayka u TexHuka
Kazaxcrana» n HayuHO-momyisipHOro xypHana «KpaeBenenue» B cBoei
podecCHOHATBHON JesATENbHOCTH NPUIEPKUBAIOTCS MPUHIUIIOB U HOPM
[Ty6nukanoHHO# 9THKM HayIHBIX KypHaI0B HAO «TopaiirelpoB yHUBEpCHUTETY.
[TybnukannoHHas 5THKa pa3paboTaHa B COOTBETCTBHH C MEXIyHapOIHOU
myOIMKaMOHHON 3THYecKoi HopMoi KomuTera mo myOnMKalMoOHHON ITHKE
(COPE), sTryecknmMu NpHHIMIAME TyOauKaun xypHainoB Scopus (Elsevier),
Konekca akanemuueckoit uectHoct HAO «TopaiirbIpoB YHUBEPCUTET.

[TyOnukanuoHHas 3THKa ONpeaessieT HOPMbI, IPUHIUIBI U CTaHAapThI
STUYECKOT0 MOBEJEHUSA PEJaKTOpPOB, PEIEH3EHTOB U aBTOPOB, MEPHI IO
BBISIBJICHUIO KOH(DJIMKTOB MHTEPECOB, HEATUYHOTO MOBEJCHUS, HHCTPYKIUH 110
U3BATUIO (PETPAKIMN), UCIIPABICHHUIO U OTIPOBEPKEHUIO CTATHH.

Bce ywyacTHuKHM nporiecca myOIMKauK, COOI0IAI0T IIPUHIUITEI, HOPMBI U
CTaH/IapTHI ITyOINKAIIIOHHOW 3THKH.

KavecTBO Hay4HOrO >XypHaia 00ecreYnBaeTCsl HCIOIHEHNEM MPUHIIUIIOB
YYaCTHUKOB Ipollecca MyOJuKaluu: paBeHCTBA BCEX aBTOPOB, MPUHIUII
KOH(HIEeHIINaTbHOCTH, OJHOKpPATHBIE MyOJIMKallMK, aBTOPCTBA PYKOIHCH,
MPUHLUI OPUTUHAIBHOCTH, MPUHIMII MOATBEPKACHUS UCTOYHUKOB, IPUHIIHII
00BEKTHBHOCTH U CBOEBPEMEHHOCTH PELICH3UPOBAHHSI.

[TpaBa 1 00513aHHOCTY WICHOB PEJAKIIMOHHBIX KOJUIETHH HAYYHBIX )KYPHAJIOB
HAO «Topaiirsipos yHusepcutet» «BecTHuk TopalirbIpoB YHHBEPCUTETa,
«Hayxka 1 Texnuka Ka3zaxcrana» 1 HayqyHO-IOIYJISIpHOTO XKypHaia «KpaeBeneHue»
onpenenensl CO CMK 8.12.3-20 VnpaBieHHe Hay4HO-U31aTEIbCKOU
JeSITEIbHOCTBIO.

IIpaBa u 003aHHOCTH PELEH3EHTOB

Penensentsl Hay4HbIX )KypHanoB «BecTHuk TopalrslpoB yHUBEPCUTETAY,
«Hayxka n rexnuka Kaszaxcranay, HayuHo-nomyJsipHOro sxypHaia «Kpaesenenuey,
00s13aHBI PYKOBOJICTBOBATHCS IIPUHIIUIIOM O0BEKTHBHOCTH.

[lepconanpHasi KpUTHKA B ajpec aBTOpa(-0B) PYKOIMCH HEIOIYCTHMA.
PerieH3eHT OMDKEH apryMEHTHPOBATh CBOM 3aMEUaHUsl 1 00OCHOBBIBATH CBOE
pelleHne 0 NPUHATUH PYKOIMCU WU O €€ OTKJIIOHEHUH.
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HanmoHanbHOCTB, peNTUTHO3HAst IPHHAICKHOCTD, TIOJIMTHYECKIE HITH HHbIE
B3MJISIBI aBTOPA(-OB) HE JIOJKHBI IIPHHUMATHCS BO BHUMAHUE U YUUTBHIBATHCS B
IIPOIIECCEe PELICH3NPOBAHUS PYKOIIHUCH PEIICH3EHTOM(-aMH).

DKcnepTHas OLIEHKa, COCTaBJICHHAs PELICH3EHTOM JI0JDKHA CIIOCOOCTBOBATH
TIPUHSTHIO PELICHUs pPelaKIiell 0 MyOIUKaK U IIOMOTaTh aBTOPY yIyUIINTh
PYKOIIHCH.

Pemienne o pUHATHAYN PyKOIINCH K ITyOJIMKaIlH, BO3BpAIEHHE PAOOTHI aBTOPY
Ha U3MEHEHHE WIIN JOpadoTKY, THO0 pelieHne 00 OTKIOHEHUH OT ITyOIHKAIIH
MIPUHUMAETCS PEJIKOJUIETHEH OITMpasich Ha PE3yIbTaThl PEIIEH3NPOBAHMS.

[IprHINI CBOEBPEMEHHOCTH PELEH3MpOBaHUs. PeneH3eHT o0s13an
MPEAOCTaBUTh PELIEH3UIO B CPOK, ONPEEIICHHBIN peJakliell, HO He no3/iHee 2-4
HeJIeIb C MOMEHTA TTOJTyYeHHs] PYKOIMCH Ha perieH3uposanue. Ecim paccMoTpenue
CTaThH 1 IMTOJIrOTOBKA PELICH3MN B HA3HAUCHHBIE CPOKH HEBO3MOYKHBI, TO PELICH3EHT
JIOJDKEH HEe3aMeUINTEIbHO YBEJOMHUTE 00 3TOM HayYHOTO peaKTopa.

PenieH3eHT, KOTOPBII CUNTACT, YTO €T0 KBATN(HKAINS HE COOTBETCTBYET JIOO
HEI0CTaTOYHA JUIS IPUHATHS PEIICHUS IPU PELECH3UPOBAHNH NIPEI0CTaBICHHON
PYKOIIMCH JOJDKEH HE3aMeIIMTENLHO COOOIIUTE 00 3TOM HAYYHOMY pEaKTOpy
1 OTKa3aThCsl OT PELCH3NPOBAHUS PYKOIUCH.

[MpuHIKMI KOH(QUAESHINATLHOCTH CO CTOPOHBI pEIeH3eHTa. PyKomucs,
MIPEOCTaBICHHAs PELEH3CHTY Ha PEIEH3MPOBAHUE JIOJKHA PacCMaTpHBATHCS
KaK KOH(HUICHINATBHBIN MaTeprai. PeieH3eHT nMeeT ITpaBo AEMOHCTPUPOBATh
ee 1/ 00CyKAaTh ¢ APYTHMH JINIIAMH TOJIBKO ITOCIIE OTy4eHHS TICEMEHHOTO
pa3pemeHns Co CTOPOHbBI HAYYHOTO PeIaKTOpa KypHaIa |/Uin aBTopa(-oB).

Wupopmanns 1 naen HayqHOH padOTBI, ITOIyYSHHBIE B XO/I€ PELICH3UPOBAHMS
1 obecrieueHus MyOINKAMOHHOTO TPOIIecca, HE JTOJDKHBI OBITh NCIIOJIb30BAHBI
peneH3eHTOM(-aM1) [UIsl TTIOJTyYEeHHUS TMIHOH BBITO/IBI.

[IpyuHIMO MOATBEPKACHHUS UCTOYHMKOB. PEIeH3eHT AOJKEeH yKas3aTh
Hay4HbIE pa0OTHI, KOTOPBIE OKa3alu Obl BIUSHUE HA HCCIIET0BATEIBCKUE
pe3ysbTaThl pacCMaTPUBAEMON PYKOMNMCH, HO HE OBUIM MPHUBEIECHBI aBTOPOM(-
amn). Taxoke peneH3eHT 00s3aH 00paTUTh BHUMAaHHE HAYYHOTO PEIAKTOpa Ha
3HAYUTEIBHOE CXOJICTBO MJIH COBITAZICHUE MEX/Y PACCMATPUBAEMOH PyKOIHCHIO
1 paHee oIyOJIMKOBaHHON pabOTOH, 0 KOTOPOM €My N3BECTHO.

Ecin y peneH3eHTa MMEIOTCS JIOCTaTOYHBIE OCHOBAHMS I10JaraTh, 4TO
B PYKOITUCH COZIEPKHUTCS IUIaruar, HEKOPPEKTHBIC 3aUMCTBOBAHUS, JIOKHBIE
n chaOpuKOBaHHBIE MaTEPUAIBI WIM PE3YIbTAThl UCCIEIOBAHMS, TO OH HE
JIOJDKEH JIOIYCTHTh PYKOITUCH K ITyOJIMKAMy U MPOMH(GOPMUPOBATH HAYYHOTO
peIaKkTopa KypHalia O BbISIBICHHBIX HapYIICHUSIX PUHINIIOB, CTAHAAPTOB U HOPM
My OMMKAIMOHHON M HAYIHOW ATHUKH.
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IIpaBa u 00s3aHHOCTH aBTOPOB

[Ty6nmukannoHHas 3TuKa 0a3upyeTcst Ha COOIIOICHUH ITPUHIIATIOB!

OHOKpaTHOCTB Iy OJIMKALNK. ABTOP(-bI) TapAaHTHPYIOT YTO IPE/ICTaBICHHAS
B PENaKIHUIO PYKOIINCh CTaTbu He Oblila IpeacTaBiIeHa JJISl PACCMOTPEHUS B
npyrue uzganus. [IpencraBieHne pyKONUCH €IMHOBPEMEHHO B HECKOJIBKUX
YKypHaJIaX/M3IaHUSIX HETIPUEMIIEMO U SIBIISIETCS TpyOBIM HapyIIEHUEM IIPUHIIUTIOB,
CTaH/IapTOB ¥ HOPM IyOJIMKAIMOHHOM ATHKH.

ABTOpcTBO pykKomucu. JIumo, KoTopoe BHECIO HAMOOIbIIHN
MHTEIUIEKTYaJIbHBIN BKJIAJ B TIOJI'OTOBKY PYKOITHCH (TIpH ABYX 1 O0Jiee CoaBTOpax),
SIBJISIETCSI aBTOPOM-KOPPECIIOH/ICHTOM M YKa3bIBAETCSI IEPBBIM B CITUCKE aBTOPOB.

Jiist KaxkJ1oi cTaTh JOJKEH OBITH Ha3HAUEH aBTOP VISl KOPPECIIOHICHIINH,
KOTOPBI OTBEYAET 3a IIOATOTOBKY (PMHAILHON BEPCHHU CTAThH, KOMMYHHKAIIHIO C
PpeIKOIIIeTHEH, T0JIKEeH 00eCTIeunTh BKIIOYEHUE BCEX YIaCTHUKOB HCCIICIOBAHMS
(TIpM KOJIMYeCcTBE aBTOPOB 00JIee OHOTO), BHECIIIMX B HETO JOCTATOYHBIN BKIIAJI, B
CIIMCOK aBTOPOB, & TAKXKE MOIYYHUTh 0JI00PEHHE OKOHYATEILHOH BEPCHHU PYKOITHCH
OT BCEX aBTOPOB JJIsl TIPEJICTABICHHS B PeJaKINIO st Iy Onnkarmu. Bee aBTopsl,
yKa3aHHbIE B PyKOIIMCH/CTaThe, HECYT OTBETCTBEHHOCTD 32 COJICpPIKaHHE PAOOTEHI.

[TpuHIMIT OPUTHHAIBEHOCTH. ABTODP(-bI) TapaHTUPYET, YTO PE3YJIbTATHI
WCCIIeIOBAHMSI, N3JI0’KEHHBIE B PYKOIHCH, TIPEJICTABIISIIOT COOOH OPUTHHAIBHYIO
CaMOCTOSITENIbHYI0 paboTy, U He CO/ep’KaT HEKOPPEKTHBIX 3aMMCTBOBAaHHN U
IUIaruaTa, KOTopble MOTYT OBITh BBISIBIICHBI B TIpOLIECCE.

ABTOpBI HECYT OTBETCTBEHHOCTH 32 ITyOJHMKAIMIO CTaTed C MpU3HAKaMHU
HEITUYHOTO TMOBEJACHHUs, IIarnara, camolularuara, CaMOIUTHPOBAHMUS,
¢danpcupukanuu, Gpabpukanuy, UCKaKEHUSI JaHHBIX, JOKHOTO aBTOPCTBA,
QyOIMpoBaHMsl, KOH(IIMKTA HHTEPECOB U OOMaHa.

[TpuHOMT MOATBEPKAEHHUST NCTOYHUKOB. ABTODP(BI) 00513yeTcsl IPaBUIILHO
yKa3blBaTh HAay4YHbIE W WHBIE NCTOYHHMKH, KOTOpPBIE OH(M) MCIIONB30BaI(M) B
X0Jle UCCJIeJIOBaHMsA. B cirydyae MCIIONIb30BaHUsI KaKUX-THOO YacTel dyKuX
paboT W/MiKM 3aMMCTBOBAHUSI YTBEPKICHUH JPyroro aBTopa(-oB) B PYKOIUCH
JIOJDKHBI OBITh yKa3aHbl OMOIMOrpaduuecKie CChUIKU C yKa3aHueM aBTopa(-oB)
nepBoucrouHuka. Muadopmanus, moaydyeHHas 13 COMHUTEIBHBIX HCTOYHUKOB HE
JIOJDKHA MCIIOJIb30BATHCS MPU O(OPMIICHUH PYKOITHCH.

B cnyuae, eciu y pelieH3eHTOB, HAYYHOI'O pelakTopa, 4djaeHa(-oB)
PEIKOJUIETUH XKypHaJla BO3HUKAIOT COMHEHUS! MOJUIMHHOCTH U JIOCTOBEPHOCTH
PEe3yJIbTaTOB UCCIIEA0BAHUSL, aBTOP(-bl) IOJDKHBI ITPEAOCTABUTH JIOTIOITHUTEIBHBIE
MaTepuaibl JJIsl MOJTBEPKACHUS PE3yNIbTaTOB MM (haKTOB, IPUBOJUMBIX B
PYKOIIHCH.

Hcnpasienne ommbOK B mpouecce myonukanuu. B ciydae BhISIBICHUS
OIIMOOK ¥ HETOYHOCTEH B paboTe Ha JII000H cTa U My OIMKaIMOHHOT O TIpoIiecca
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ABTOPBI O0SI3YFOTCS B CPOYHOM IMOPSIKE COOOIIUTH 00 3TOM HAyYHOMY PEAKTOPY
1 OKa3aTh IIOMOLIb B YCTPAHCHUH WIIM MCIPABICHUU OIIMOKH JUIS ITy OJIMKALH
Ha caiiTe )xypHasia cooTBeTcTBYomei koppekmun (Erratum nmm Corrigendum) ¢
KOMMEHTapUsiMU. B citydae 0OHapy keHuUst IpyObIX OLINOOK, KOTOPBIE HEBO3MOYKHO
HCIPaBUTH, aBTOP(-bI) TOJKEH(-HBI) OTO3BaTh PYKOIHCE/CTATHIO.

[TpuHIMD coOnroeHus] MyOIMKAaLMOHHON STUKH. ABTOPBI 00s3aHBI
COOIONATh ITHYECKUE HOPMBI, CBSA3aHHBIC ¢ KPUTUKOW WM 3aMEYaHUSIMHU B
OTHOLICHHUH HCCIICIOBAHNI, & TAK)KE B OTHOLICHUH B3aUMOJCIHCTBHS € pelakiueit
[0 MOBOJAY peleH3HpoBaHUs M nyOnukanuu. HecoOuroneHne 3THYECKHUX
NPUHIIMIIOB ABTOPAMHU PACLIEHUBACTCS KaK rpy00e HapyIIeHUE STHKH ITy OJIMKaLHi
U JIaeT OCHOBAHUE IS CHATHUS PYKOITUCH C PELICH3UPOBAHMS U/HIIN Ty OJIMKALIUH.

Konduukr uaTepecon

KoHdmukT mHTEpecoB, 1o onpeneneHnio Komurera o myOauKaMOHHOH
stuke (COPE), 310 KOH(IMKTHBIE CUTyalld, B KOTOPBIX aBTOPHI, PEIICH3CHTHI
WM YWICHBI PEJKOJUICTUH UMEIOT HEsIBHBIC HHTEPECHI, CIIOCOOHbIE MOBIHUATH Ha
UX CYXICHHS KacaTellbHO IyOiHKyemoro marepuana. Kondaukr nHTepeco
MOSIBIISICTCS, KOTJa UMEIOTCS (DMHAHCOBBIC, JINYHBIE HJIM NPO(hEeCCHOHATIBHBIC
YCJIOBHS, KOTOPBIE MOT'YT HOBIIUAThH HA HAYYHOE CYK/ICHHE PELICH3CHTa H YWICHOB
PEIKOJUIETHH, M, KaK pe3yJbTaT, Ha PEIICHHE PEAKOJIICIMH OTHOCHTEIBHO
yOJIMKALIMU PYKOITHCH.

['aBHBINA peaKTop, WICH PEIKOJUICT U U PELIEH3CHTHI JOJDKHBI OIIOBECTUTD
0 IIOTCHLAITEHOM KOH(IHMKTE HHTEPECOB, KOTOPBIA MOKET KaK-TO IMOBJIUATH HA
pelIeHre peIaKIHOHHOM KoJulernn. YIIeHbI PeIKOUIT MU JOJDKHBI OTKa3aThCs
OT PaCCMOTPEHUS PYKOIIMCH, €CIIH OHU COCTOAT B KaKHX-JIMOO KOHKYPEHTHBIX
OTHOIICHHSX, CBA3AHHBIX C Pe3YJIbTaTaMH UCCIICI0BAHNUS aBTOPA(-0B) PYKOIIUCH,
00 eCITH CYIECTBYET HHOIM KOH(IIMKT HHTEPECOB.

[Tpu mogave pyKoMUCH HAa PACCMOTPEHHE B XKYpPHAI, aBTOP(-bI) 3asBIISET O
TOM, YTO B COJCP)KAHUM PYKOIIMCH yKa3aHbI BCE HCTOYHUKH (DMHAHCHPOBAHHS
HCCIIeIOBAHNS; TAKKE YKa3bIBAIOT, KAKHE MIMEIOTCS KOMMepUecKue, uHaHCOBBIE,
JIMYHBIE WU PO ECCUOHANIBHBIE (hPaKTOPBI, KOTOPBIE MOTIIU ObI CO3/1aTh KOH(IUKT
WHTEPECOB B OTHOLICHHWH IOJAHHOIN Ha pacCMOTpeHHe pykomucu. ABTOp(bl), B
MIChME ITPU HAJIMYUH KOH(IMKTa HHTEPECOB, MOTYT yKa3aTh YUCHBIX, KOTOPbIE,
10 MX MHEHHIO, HE CMOT'YT OOBEKTHBHO OLICHUTh UX PYKOITHUCE.

PerieH3eHT He I0JDKEeH paccMaTpUBaTh PyKOIHCH, KOTOPBIE MOTYT HOCITYKHUTb
NPUYMHAMU KOH(IJMKTa UHTEPECOB, IPOUCTEKAIOIEI0 U3 KOHKYPEHIUH,
COTPYZHHYECTBA HJIM JAPYTHX OTHOLICHUI ¢ KeM-ITHMOO0 M3 aBTOPOB, HUMEIOIINX
OTHOLIECHHE K PYKOIIHCH.
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B cnyuyae Hanwums KOH(IWKTa WHTEPECOB C COAEpKAHUEM PYKOIHUCH,
OTBETCTBEHHBIN CEKpeTaph IOJKCH M3BECTHTH 00 STOM TIIaBHOTO PEIaKTopa,
MTOCTIe YeTO PYKOIHCH epeIaeTCs JPYTOMY PEIlCH3CHTY.

CymiecTBoBaHHE KOH(IINKTA HHTEPECOB MEXKAY YIaCTHHKAMU B TIpoIiecce
PacCMOTpEHHS U PEIICH3UPOBAHUS HE 3HAUHT, YTO PYKOIUCH OyIET OTKIIOHEHA

Bcem 3amHTEpecOBaHHBIM JTUIIaM HEOOXOAHWMO, MO MEpe BO3MOKHOCTH
n30eraTh BO3HUKHOBEHHS KOH(JIMKTa WHTEPECOB B JIOOBIX BapHAIHMAX Ha
BCEX ATamnax MmyOnukanuu. B ciryuae BOZHUKHOBEHHS KaKOTO-ITHO0 KOH(MIMKTA
HHTEPECOB TOT, KTO OOHAPYKUI ITOT KOH(MIUKT, HODKEH He3aMeITHTEIHHO
OTIOBECTUTHh 00 3TOM penaknuio. To e caMoe KacaeTcs JIIOOBIX APYTHX
HapyIICHUH PUHITUIIOB, CTAHIAPTOB F HOPM ITyOIMKAITMOHHON 1 HAYYHOU STHKH.

HesTnunoe noseaenue

HesTuuHBIM MOBEICHUEM CUYHTAIOTCS NEHCTBUS aBTOPOB, PEIAKTOPOB
WU W3/IaTelis, B CIydae CaMOCTOSITEIHHOTO MPEIOCTABICHUS PEIeH3UU Ha
COOCTBEHHBIC CTaThH, B CIlydae HOTOBOPHOTO W JIOKHOTO PEICH3UPOBAHUS, B
YCIOBHSX OOpaIIeHusl K areHTCKAM YCIyraM Ui IyOJIMKAaIliH pe3yIbTaTOB
Hay4YHOTO WCCJIEJIOBAHUs, JDKEABTOPCTBA, Qanbcuduranuu U Gpadpuxannu
pe3yIbTaTOB HCCIEIOBAHI, MyOIMKAIINsA HEJOCTOBEPHBIX ICEBI0-HAYIHBIX
TEKCTOB, Iepeaur PYKOIINCH CTaTeH B APYTHE U3IaHMA Oe3 pa3pelIeHIs aBTOPOB,
mepeIayil MaTepHUajJoB aBTOPOB TPETHHM JIAIAM, YCIOBHUS KOT/Ia HAPYIICHBI
ABTOPCKHE ITPaBa U MPHUHITUITEI KOHPHICHITNATHHOCTH PEIAKIIOHHBIX IIPOIECCOB,
B CITyYae MaHUMYJLSIAA C IUTHPOBAHNEM, TTATHATOM.
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