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IKOHOMUKA

MPHTW 06.61.33
I".H. Bensesa’

"HaumoHanbHbIA LEHTP rocyapCTBEHHON Hay4YHO-TEXHUYECKOW SKCNEPTU3bI,
r. Anmartbl, KasaxctaH

PEM’MOHAJIbHbIE OCOBEHHOCTU HAYKU B KA3BAXCTAHE

AHHoTaumsA. [JaHa KpaTkas xapaKkTepucTuka pasBUTUS PErMoHanbHOM Hayku B
KasaxctaHe. lNMpeacraBneHbl UMdpPbI MO rocyaapCTBEHHOMY (ODMHAHCMPOBAHUIO U
y4acTnI0 3KOHOMUYECKNX CTPYKTYP B peanusaunmn Hay4yHO-MCCriedoBaTenbCkux v
OMbITHO-KOHCTPYKTOPCKNX pa3dpaboTtkax. [NprBeaeHbl HEKOTOpble SKOHOMUYECKNE
rokasaTenu no Kaxxaov 061acTu, B YaCTHOCTM JONM HAyKn B BATOBOM PervioHasb-
HOM NpOAYKTe, XapakTepuayloLweM 3KOHOMUYECKOe pasBUTNE KOHKPETHOTO peru-
oHa. CoenaHHble BbIBOAbl HOCAT pEKOMEHAaTENbHbIA XapakTep Ans BO3MOXHOW
opraHu3aummn KOHTPONS Haf rocyAapCTBEHHBIMU CyOCUANSMU B HAYKY, MOCKOSbKY,
4acTo WMAET pacnblfieHne BO3MOXHOCTEW HAy4YHOro NoTeHuuana Ha MHOXECTBO
MENKNX N 9KOHOMUYECKN He (PYHKLIMOHAamMbHbIX paboT. [JaHHbIM KOHTPOSb HeobX0-
AWM ANS perynupoBaHns HarnpasrieHWn permoHanbHbIX HayYHbIX UCCIeA0BaHUIA 1
MaKCMMarnbHOW OTAa4mM OT NoryvaeMbix pe3yrnbTaToB Npy BHEAPEHUM B NPOU3BOS-
CTBO KOHKpeTHoW obnacTtu.

KnroueBble cnoBa: BarnoBol permoHarnbHbI NPOAYKT, HayvHble pa3paboTku, Hay-
ka KasaxctaHa, MHaHCMpOBaHWe Haykn, permoHanbHas 3KOHOMMKa

TyniHpeme. KasakctaHgarbl aiMakTbIK FbIIbIMHbIH AaMyblHa KbiCKalla cunatTa-
Ma GepinreH. FbinbiIMU-3epTTey XaHE TaXipnOenik-KOHCTPYKTOPIbIK XyMbICTapAabl
OaMbITyFa 9KOHOMUKarbIK KypblrbiMaapablH KaTbICybl )XoHE MEMMEKETTIK KapXbl-
naHablpy GonbiHWa caHgap GepinreH. Opbip obnbic GoMbiHWA Kenbip 3KOHOMMU-
Kanblk kepceTkiTep, acipece 6enrini Gip aMakTblH 3KOHOMUKambIK AaMyblH
cynaTTanTbiH aiMaKThIK Xarnmnbl eHiMAEri FbINbIMHbIH Yreci KenTipinreH. FoinbiMm
arneyeTTiH MyMKiHAiKTepi kebiHece ycak api 9KOHOMMKAIbIK >KarFblHaH TUIMCI3 Xy-
MbICTapFa XymcanaTblH O0nFaHabIKTaH, XacarnFaH KopbITbiHAbINapabl MeMriekeT-
TiH FbiNbIMFA canaTblH KapXbICbiH 6akbinayabl YMbIMAACTbIPYFa YCbIHLIC PeTiHAE
Kapayfa bonagpl. ByHaan 6akbinay auMakTbIK FbifibiIMY 3epTTeynep GaFbiTbiH peT-
Tey YLWiH »aHe Oenrini 6ip canaHblH eHAipiciHe eHridy 6apbiCbiHAA anblHFAH HOTU-
XenepaeH GapblHLA Ken nanga kepy YLUiH eTe KaxeT.

TyniHai cespep: aMmakTblK ilWKi ©HIM, FbiNbiMM 3epTTemenep, KasakcrtaH
FbINbIMAApPbI, FbINbIMAb! KapXbiaHablpy, aiMaKTblK 3KOHOMMKA.

Abstract. A brief description of the development of regional science in Kazakh-
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stan is given. The article presents figures on public funding and the participation
of economic structures in the implementation of research and development. Some
economic indicators for each region are given, in particular, the share of science
in the gross regional product, which characterizes the economic development of a
particular region. The findings are advisory in nature for the possible organization
of control over government subsidies to science, since often there is a dispersion
of the scientific potential into many small and economically non-functional works.
This control is necessary to regulate the directions of regional scientific research
and to maximize the impact of the results obtained when introducing a specific
field into production.

Keywords: gross regional product, scientific research, science in Kazakhstan,
financing of science, regional economy

BeepneHue. HepaBHOMEPHOCTb pacnpenerneHnss pecypcoB Ha Teppu-
Topumn Pecnybnukn KazaxctaH HeBONbHO cnocobcTBoBana CyLleCTBEHHOM
anddepeHLmaunm 3KOHOMKN PErMoHOB CTpaHbl. Pa3sutrne obnactu, kak
npaBuso, COOTBETCTBYET npeobnaatoLLemMy B HEM pecypcy U COnyTCTBYHO-
LWMX eMy cdep XO3ANCTBEHHOM OeATENbHOCTU, NO3TOMY BCe pervoHbl Ka-
3axcTaHa MOXHO YCMOBHO CrpynnupoBath No NpuHLMNY npeobnazatoLlen
obnacTtn npomsBoacTea:

1. lMpombiwrneHHbIe — rae BanoBon pernoHanbHbIn npodykt (BPIT)
BornbLuen YacTelo hopMupyeTcs 3a cveT JobaBrieHHON CTOMMOCTU OO0bI-
BatoLlen n obpabaTbiBatoLlen npomMblwreHHocTh. K Takum obnactam oT-
HocaTca: ATbipayckas, KaparaHguHckas, Madrucrayckas, BoctouHo-Ka-
3axcTaHckas, 3anagHo-KasaxcraHckas, AkTiobuHckasi, KbidblnopanHekas n
MaBnogapckas.

2. CennbcKkoxo3ssilicmeeHHble — rae Ha JOM CenbCKoro X03sncTea
npuxoautcs 6onee 10% pobasrneHHoOW cToMmocTu (B ApyrMx obnacrsx no-
KasaTenb MMeeT ropasfo MeHbluee 3HayeHne). JTo: AnmaTtuHekasi, Kocta-
Harckasd, TypkectaHckasi, CeBepo-KasaxcTtaHckas, AKMOnuHckas n XXawm-
Obinckas.

3. C npeumywecmeoM mopzoesiu u ycnaye, [ona AobaBrieHHOn
CTOMMOCTM OT 3TUX BUOOB AesTenbHocTh B BPI1 Taknux pernoHax gocturaet
50%. K H1uMm oTHOcATCA rr. AnmaTbl 1 AcTaHa.

CyLLecTBYIOT pasnnyHble 3KOHOMUYECKME WHOMKATOPbl Xapakrepu-
3ylOLLIME COCTOSIHNE AKOHOMUKK, €€ pasrmyHble 00BbEKTHI U MpOTEKaKoLLME
BHYTpU npouecchbl. OgHMM 13 HUX SBNAETCSA nokasaTenb obobLiatoLlero
TUNa - BaroBon pervoHanbHbI npoaykt (BPIT), gatowmn Hanbonee non-
HYI0 XapaKTepUCTUKY SKOHOMUYECKON AeATENbHOCTU KOHKPETHOro permoHa
B npoLecce Npon3BoaCcTBa TOBApPOB U YCNyT.
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YUTo xe xapaktepu3yeT nokasatenb BPI? lNpexge Bcero, cymmy
A006aBeHHON CTOMMOCTM OT 8CEX BUOOB 3KOHOMMWYECKON OESATENbHOCTMH,
KoTopasi obpasyeTcs B pe3dynbTaTe TEXHONOMMYECKNX NpeobpasoBaHni u
OAET NPOAYKTY T.H. JOMONMHUTENbHYO CTOUMOCTb.

NHTepecHo, yto B 2017 r. 6onee nonosuHbl BPI pecnybnvkn dop-
MUpoBanock Bcero B 4-x pernoHax: aTo rr. AnmaTtsl U ActaHa, ATbipay-
ckas n KaparaHguHckas obnactu. Bknag r.Anmatel B BPI pecny6nukm
coctaenan 6onee 20%, Tyga BXxoauT u fobaBrieHHas CTOMMOCTb OT 3a-
TpaT Ha HayyHble uccrnegoBaHus u  paspabotkm - 0,22%. 3ToT
nokasaTtenb NpeBbICU pecnybnMKaHCKU MokasaTenb, KOTOpbIN COC-
TaBnsn Ha TOoT momeHT Bcero 0,13%.

OpHako, 37O He camblii BbICOKMI NoKasaTenb. Boeiwe pecnybnukax-
CKOro YPOBHS 0N BHYTPeHHUX 3aTpat Ha HVWOKP B MaHrucrayckon 06-
nactu (0,25%) n Actane (0,29%) (Tabnwnua 1). [1]

Ta6nuua 1 - lonsa BHyTpeHHux 3atpat B BPI, %

PervoHb! | 2013 | 2014 [ 2015 | 2016 | 2017
Pecny6nuka KasaxcTtaH 0,17 0,17 0,17 0,14 0,13
AKMOnuHcKkas 0,08 0,08 0,10 0,06 0,06
AkTo6UHCKas 0,03 0,04 0,04 0,04 0,04
AnmatuHckas 0,06 0,04 0,05 0,04 0,04
ATblpayckas 0,05 0,04 0,06 0,05 0,06
BocTtoyHo-KaszaxcTtaHckas 0,18 0,13 0,14 0,12 0,16
YKambblinckas 0,12 0,13 0,07 0,04 0,08
3anagHo-KasaxcTaHckas 0,05 0,03 0,04 0,09 0,01
KaparanHguHckas 0,13 0,14 0,12 0,12 0,08
KocTtaHawnckas 0,03 0,04 0,04 0,04 0,07
Kbi3blnopanHckas 0,01 0,02 0,02 0,05 0,04
MaHrucrayckas 0,25 0,25 0,36 0,32 0,25
MaBnogapckas 0,02 0,02 0,02 0,02 0,01
CeBepo-KasaxcTaHckas 0,03 0,03 0,03 0,02 0,02
lOxHo-KaszaxcTaHckas 0,05 0,05 0,05 0,04 0,03
r.Anvarbl 0,43 0,42 0,35 0,25 0,22
r.ActaHa 0,28 0,25 0,28 0,29 0,29
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B kasaxcTaHcKkom Hayke ChOopMMPOBAHO 2 HaydHbIX S4pa C pasnuy-
HbIMM DYHKLMAMW 1 3agadamu. OTO yHOAMEHTarnbHble NCCrefoBaHns
N HayKOeMKue npuvknagHble paspaboTku. [MaBHbIMU MHTENNeKTyanbHbl-
MW LeHTpaMu Takux HanpasBrneHwn ctanu r.Anmarbl, rge OCHOBHbIM Ha-
npaBreHneM SABISIIOTCS eCTeCTBEHHbIe Hayku, a Takke . Kaparanga m
YcTb-KameHoropck, B KOTOPbIX CHOPMMPOBANoch S4p0 MO TEXHUYECKUM
N VHXXeHePHbIM HaykaM. Bo Bcex ocTanbHbIx 06nacTax BegéTcs BbinomHe-
HVE perMoHarnbHbIX HayYHbIX NCCIIe0OBaHUN.

PervoHanbHbIN XapakTep Hayku Kak TakoBOW, Mpu3BaH pellaTb
acnekTbl COUManbHO-3KOHOMMWYECKOrO Pas3BUTUS OMpPedenéHHbIX Tep-
puUTOpWIA, paccMmaTpvBas MX Kak CMOXHble CUCTEMbl CO MHOXECTBOM
BHYTPEHHMX M BHELUHWX B3aMMocBsA3en. PervoHanbHas Hayka npevnmy-
LLIeCTBEHHO HarmpaBfieHa Ha pelueHve Tex npobrnem, KoTopble CTOST B
LEeHTpe BHUMaHNSA 9KOHOMMWKW 3adaHHon obnactu. Takumu npobnemamu
MOTYT SABNSATLCS:

- 9KOHOMWUKa OTAENbHOr0 PErMoHa 1 CBA3M MeXay perMoHamu;

- pa3meLleHme 1 pa3BuUTUE MPON3BOANUTENbHBLIX CUIT;

- pernmoHarbHble acneKTbl 9KOHOMUYECKON KU3HM.

B HacTosilee Bpems rr.Anmartbl U ACTaHa sIBMSKOTCA Hay4yHo-06pa-
30BaTeNlbHbIMU LieHTpamu pecnybnukn, B KOTOpPbIX PyHOAMEHTamnbHbIE
VCCreAoBaHus UrpatoT BeCbMa 3HauynTenbHyK ponb. HecMoTpst Ha co-
KpalleHue 3aTpat Ha Hayky B 2017 r., ArfimaTbl BCE eLle OCTaeTcs cambiM
KPYMHbIM Hay4HbIM LleHTPOM pecnybnuki. Ha eé gomnto npuxoamTcsi Okono
40% wvccnenosaHui 1 paspaboTok. TpaauumoHHo B Anmatsl popmunpyeT-
CH N UeHTp oyHOaMeHTarbHbIX UCCie40BaHUN.

BbicokMmn Temnamu passuBaeTcsa Hayka u B ActaHe. [Jona ctonny-
Hon Hayku B 2017 r. ycTpemMunacb NOYTK K YETBEPTU BHYTPEHHMX 3aTpaT
Ha HWNOKP no pecnybnuke (Tabnuua 2).

Tabnuua 2 - luHamuKa 3aTpaTt Ha HayKy Mo permoHam
Pecny6nukn KasaxcraH,

MIIpA. TEeHre
| 2013 | 2014 [ 2015 | 2016 | 2017
Pecny6nuka KasaxctaH 61,7 66,3 69,3 66,6 68,9
AKMOnnHckas 0,7 0,8 11 0,8 0,9
AKTIOOUHCKas 0,6 0,7 0,7 0,8 0,8
AnmaTuHckas 1.1 0,8 11 0,9 0,9
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OkoH4aHue mabnuusl

ATblpayckasi 1,9 1,9 2,4 2,8 3,6
3anagHo-KasaxcTaHckas 0,9 0,7 0,8 1,8 0,3
YKambbinckas 1.1 1,3 0.7 0,5 1,0

| 2013 | 2014 | 2015 | 2016 | 2017
KaparaHguHckas 3,4 4,0 3,6 4,3 3,5
KocTtaHawckas 0,4 0,6 0,6 0,6 1,2
Kbi3binopanHckas 0,2 0,3 0,2 0,6 0,5
MaHrucrayckas 5.1 6,2 7,7 7,8 8,0
MaBnopapckas 0,3 0,3 0,3 0,4 0,3
CeBepo-KasaxcTaHckas 0,2 0,2 0,2 0,2 0,2
TypkecTaHckas 0,2 0,3 0,3 0,2 0,2
BocTtouHo-KaszaxcTaHckas 3,8 3,0 3,3 3,5 5,0
r.ActaHa 9,7 10,2 13,5 14,0 16,3
r.Anmatbl 31,0 34,0 31,8 26,6 25,4
r. LUbIMKeHT 0,9 0,9 1,0 1,0 0,7

HemoyHuk: KomuteT no ctatuctuke MH3O PK

B uenom B aTuX ABYyX pernoHax cocpegotoyeHo novtn 90% dyHaa-
MeHTarnbHbIX uccrnegoBaHuii Kazaxcrana. 9710 ABNS€TCS OQHON U3 MPUYNH
TOro, 4YTo Tyaa yxoaut okono 80% rocyaapCcTBeHHbIX CpeacTB. [1]

Xapaktepuctuka pervoHoB. XapaKTepHbIM npeacTaBuUTeNiEM
pernoHanbHON HanpaeBreHHOCTM Haykn siBnsetcss MaHruncrayckasa o6-
nactb. Ho, HeCMOTpPSA Ha KonoccanbHble NpuMpoaHble boraTcTBa, 34ech
NMpakTU4eCKM, CyLLeCTBYeT TONbKO OOWH BUA AEATENbHOCTM - Aobblya
HedpbTU M rasa, 4ons KoToporo B obuwem ob6beme NponsBedeHHon B 06-
nacTtu npoaykumm coctasnsiet 6onee 85%. NapannensHo pa3BuBatoTCs
adPunMpoBaHHbIE C rOPHOA40ObLIBAIOLLEN NMPOMbILLIIEHHOCTLIO OTPaCy
MO PEMOHTY, OBCINYyXMBaHMIO N N3rOTOBMIEHNIO HEPTENPOMBICIIOBOIO U
OGypoBoro obopynoBaHus, OTpacib CTPOUTENbHbBIX MaTepuanos u ner-
Kasi NPOMBILLIIEHHOCTb, CBA3aHHas C MPOU3BOACTBOM 3aLLUTHOM OOEXAbI
n obyBu ana paboTbl HA MECTOPOXAEHMAX AaHHOro pernoHa. B 2017 r.
c 3atpatamu B 8 MnpA.Tr. obnacTb Bbilwia Ha 3-e Mecto no obbemy
Hay4HbIX UCCrNegoBaHMM, KOTOpblE €XerogHo yBenuuusawTcs. BaxHo
OTMETUTb, YTO OaHHble 06beMbI (POPMUPYIOTCA B OCHOBHOM U3-3a Bbl-
cokon cebecTonMmMoCcTM HaydHbIX pa3paboToK, MO3TOMY BHYTPEHHME 3a-
TpaTbl Ha 1 paboTHMKa OKa3anMcb CaMbiMU BbICOKMW B pecnybrnuke u
B 4 pasa npeBbiCUNn pecnybnmKkaHCKUM ypoBeHb, cocTaBmB 11,1 MIH. Tr.
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Bornee Tpéx 4yeTBepTeln BCEX BHYTPEHHUX 3aTpaT Ha Hay4yHble uccneno-
BaHMA 1 pa3paboTkm 06racTn NPUXOASATCSA Ha ONbITHO-KOHCTPYKTOPCKME
paboTbl, OCHOBHbBIM MCTOYHMKOM KOTOPbIX SBMASIETCA cCaMa opraHusauus.
Cwutyaums, korga BbICOKUIM MO cebecToMMOCTH MPOEKT, BHEAPSIETCS, 3a
CYeT NPOM3BOACTBEHHbLIX CPEACTB U, OPUEHTUPYETCS Ha CO3LaHNE ONbIT-
HO-KOHCTPYKTOPCKMX pa3paboTok, MOXeT roBOpUTb O BOCTpeboBaHHOCTH
OaHHbIX paboT 1 NpaBUIbHOCTM BbIOPaHHOM pPernoHarnbHON HanpaBrieH-
HOCTW uccrnegoBaHunin. OgHaKo, HECMOTPSA Ha Bbicokue 3atpatbl Ha HAP
N OpMEHTaUMI0 Ha OTpacrieByl0 HanpaBfeHHOCTb, 00bem 3aTpaT Ha WH-
HoBauun MaHrucTaycko obnacTu HaXoAUTCS Ha NocregHeM MecTe cpe-
AW pernoHoB pecnybnukn. N ato Bonpoc TpebyeT cepbe3HOro aHanmsa
CINOXMBLUENCA CUTYyaL K.

Hons BHyTpeHHnx 3aTtpaTt B BPI B BocTtouHo-Ka3axcTaHckon 06-
nacTu npesbicuna cpegHepecnyonkaHckmui yposeHb Ha 0,03% u cocTa-
Buna 0,16%. Bo Bcex ocTanbHbIX permoHax Aonst BHYTPEHHMX 3aTpaT Ha
HNOKP B BPIT 3HaunTenbHO HwxXe cpepHepecnybnukaHckon. Camble
HuM3kMe nokasatenu B NaBnogapckon, 3anagHo-KaszaxcTtaHckon n Cese-
po-KasaxcraHckon obnactax (0,01 - 0,02% k BPIM).

Ecnu paccmatpvBaTtbh HanpaBreHHOCTb HaydHbIX UCCMEAOBaHWN B
perMoHax ¢ arponpoMbILLIEHHO OPUEHTUPOBAHHON SKOHOMUKOW C Hanbo-
ree HU3KUMKU BHYyTpeHHuMK 3aTpatamum Ha HWOKP, To BbiCTpavBaeTcs
HVXe criegylollas KapTuHa.

B CeBepo-KaszaxctaHckon o6macTM OOHO U3 [MaBHbIX Hampas-
NEHNI 3KOHOMMYECKOTO PasBUTUSA SIBNSETCS arpapHas cneumanvsauus,
Lenb KOTOPOW co3aHne YCroBUA A1 MOBbILEHNS KOHKYPEHTOCNOCOOHO-
ctu cybbekToB AlK. B nepByto ovepenb pervoH OpUEHTMPOBaH Ha Npous-
BOACTBO 3€PHOBBIX.

B uenom BHyTpeHHWe 3aTpaTbl Ha HayyHble WCCriefoBaHUsA u pas-
pabotkm B 2017 r. coctaBunu 185 mnH. TeHre. VX ypoBeHb B pacyeTe Ha
OAHOro paboTHMKa paBeH OKOMO 2 MIH. Tr., a 3To B 1,5 pa3 Huxe, Yyem B
cpepHem no pecnybnuke. NMNogobHas cutyaums, O4EBUAHO, OTpaxaeT 3Ha-
UMTENBHYK HEOOOLEHKY TpyAa HayvHbIX paboTHMKOB, KOTOpbIX B 2017 T.
6bo 93 ven, B TOM 4ncrne 64 uccrnegoBaTtenst U3 4vucna KoTopbIX —
3 pokTtopa Hayk, 19 — kaHgugaToB Hayk. OTum coctaBom B 2015-2017
rr. 6bINO 3aBepLIeHO He MeHee ABYX OEeCHATKOB HayyHO-MccregoBaTenb-
Ckux paboT no BCceM OTpacrnsiM Hayk, B TOM YMCre MO UHXEHEPHbIM pas-
paboTKaM 1 TEXHONOMNSIM, ECTECTBEHHbIM, COLManbHbIM, CENbCKOXO35IM-
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CTBEHHbIM, T'YMaHUTapHbIM 1 MEAULMHCKMM Haykam. B cpegHem B 0gHOM
nccrnegoBaHum ObIo 3agencteoBaHo 4 4ven. besycnoBHo, nogobHas cu-
Tyaumsi He cnocobCTBYET KA4ECTBEHHOMY BbIMOSTHEHMIO HAy4YHbIX paboT.
[a n HanpaBneHHOCTb caMnx pa3paboToK CMOXHO yBA3aTb C perMoHarb-
HbIMM Npobrnemamu obnacTtu. Tak, HaNpMMep 0N NPOMBbILLIIEHHOCTU B
obnactHom BPT1 coctaBnsieT 9-10%, CTpykTypa KOTOpOW npeacTaBnsaeT
creyoLLylo KapTyHY:

60% - nuLLeBas NPOMbILLIIEHHOCTb;

23% - MaLMHOCTPOEHME;

4,0% — Npon3BOACTBO rOTOBbIX METaNIMYECKNX N3OENUN;

3,0% — Npon3BOACTBO PE3NHOBLIX M NMITACTMACCOBLIX U3LAENWI;

10% - gpyrne npon3BOACTBa (MPOM3BOACTBO XMMWYECKOW MPOAYK-
UuKn, MeTannypruyeckasi MpoMbILLSIEHHOCTb, MPOM3BOACTBO Bymaru n 6y-
Ma)XHOW NMPOAYKLMUN, OEPEBSHHbIX, NPOOKOBBIX N TEKCTUIbHbBIX U3OENUNR,
NPoYMNX HEMETAaNIMYECKNX NPOAYKTOB).

HecmoTps Ha cTonb HM3Kyto gonto 3atpat Ha HVP B BPI1 Hay4yHble
pa3paboTku BeQyTCA MO TakUM HanpaBfieHUsSIM, KaK MHTENNEKTyanbHbIN
noTeHUMan CTpaHbl, HAyKM O XU3HW, SHEpreTuka n MalMHOCTPOEHME, pa-
LMOHanNbHOE MCMNOoMb30BaHME NPUPOOHbBIX PECYPCOB, NepepaboTka Cbipbs
n npogykuun. Npu 3TOM B OCHOBHOM NMPOBOASTCS MpUKIagHble uccrneno-
BaHMs.

B03MOXHO 13-3a TOro, YTO Hay4HblE UCCIIeL0BaHNS HUKaK He Koppe-
NNPYIOTCA C pernmoHarnbHbIMU COLMAbHO-9KOHOMUYECKMMU NpobrieMamm
OCHOBHbIM MCTOYHMKOM (QUHAHCUPOBAHUA SIBNSIETCA pecnybrimkaHCKun
6romxkeT (151 n3 185 MnH. Tr. BHYTpeHHMX 3aTpat 3a 2017r.), OCHOBHOM 3a-
Oayven KoToporo siBnsietca opManbHOe COXpaHeHUe MoTeHumana Haykm
obnactu. N3 mectHoro 6rogpkeTa Ha BbinonHeHne HNOKP noctynuno Bce-
ro 11,6 mnH. Tr. U Tonbko 12% 3aTpat 6bIn10 KOMNEHCUPOBAHO COOCTBEH-
HbIMW cpefcTBamMu opraHnsaumi. [pyrmx UCTOYHMKOB PUHAHCUPOBaHUSA
o6racTHoW Hayku He 6b1ro. BO3MOXHO MMEHHO MO MpUYMHE HeNpPaBmUIbHON
OpueHTauun Hay4dHbIxX uccrnegoBaHui B CeBepo-KasaxcTaHckon obnactu
CTOSb HU3KMIA BKNag Hayku B BPI1 obnacTu.

Kbi3binopauHckas o6nacTb OpMEHTUPOBaHA Ha FOPHOA0ObLIBAOLLYIO
MPOMBILLIEHHOCTb C POKYCOM Ha J0ObIvy Cbipor HeddTW. OTO HaNpaBreHue
SABNSAETCA AOMUHUpYWUM. B obnactm umelTcsa 3HaumTenbHble 3anachl
LBETHbIX 1 peakodemenbHbix MeTannos (V-66%, U-14,7%, Zn-16,4%, Pb-
11,1%). Kpome TOro, obnacte sBnsieTca nuaepom no BblpallMBaHUIO puca
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B KaszaxctaHe. OgHako, Bce, UTO He KacaeTcs HedhTu v rasa, pa3BuTo crnabo.
K cnoBy ckasaTb, B 06r1acT MMEKTCS OCTpble 3KOMNOrmyeckme npodrembl
B 30He [Npuapanbs, kacarLlmecs BbICbixaHs ApanbCKoro MOpS, YTO Npu-
BEJ10 K MHTEHCYBHOMY OMYCTbIHMBAHWIO OFPOMHBIX TEPPUTOPUIA 1 Npobre-
Me HaOBUraloLLMXCS NEeCcKoB. Takke NOET oTpaBrieHne NoYvBbl ANOKCUHAMM,
BCMEACTBME OKUCIIEHNS U CXKUraHUs OpraHNYecKkmx BELLECTB Mpu J00blun
HecbTn 1M BGnarogapsa XMMUYECKON, METarTyprmyeckon 1 LIenmono3Ho-0y-
Ma>KHOW MPOMBbILLIEHHOCTU [2, 3].

HecmoTps Ha 1o, uto B 2017r. BKnag Hayku obnactm B BPIT coctas-
nan scero 0,04%, uccnegoBaHnst BegyTcest Mo BceM obnacTtam Hayk. bes-
YCMOBHO, KaK 1 crieqoBarno oxuaatb B MPOMbILLIIEHHON obnactu gons 3a-
TpaT Ha UHXeHepHble pa3paboTkm 1 TexHonorum npeobnagaet, cocTaByB
B 2017 r. 276 mnH. TT.

3aTtpatbl Ha CenbCKOXO3AWCTBEHHbIE WCCreAoBaHusA Obinv YyTb
MeHbLUe (179 MAH. Tr.). U, NO CPaBHEHWIO C NpeablayLM rogqomM OHW CHU-
3unucbk. B npuHumne, B 2017 r. 3aTpaTtbl CHU3UIIMCh NO BCEM obnacTtam
Hayk. 3aTpaTtbl Ha 1-ro paboTHMKa Haykm cocTaBnanu 2,69 MnH. Tr. 970
YyTb HWXe cpegHepecnybnmkaHckoro ypoBHsi. B 2015-2017 rr. 6binm npo-
n3BefeHbl Hay4yHble WCCNegoBaHUs MO FyMaHuTapHbIM, couuanbHbIM Y
CenbCKOXO3SNCTBEHHBIM HaykaMm. [1]

[aHHble nokasbiBaloT, YTO HayKe, TEM He MeHee, yaensieTcsa gocra-
TOYHO BHUMAaHWS, HO MHOE HarfpaBreHVe OCHOBHOro (PUHAHCMPOBAHWUS
rOBOPUT O TOM, 4YTO 0bnacTHble aAMWHUCTPATMBHbIE CTPYKTYPbl HE Mpu-
BMEKaloT €€ OIS peLUeHnss C8oUX IKOHOMUYECKUX 3aday. Tak, Bkrag u3
MecTHoro GrogkeTta coctaBun Bcero 13 mnH. Tr. MNMpeanpuHumaTenu o6-
nacTu He y4acTByIOT B puHaHcupoBaHum HP, He cMOTps Ha To, 4TO ecTb
NpPeanocbINKMA NIIO4OTBOPHO COTPYAHNYATE C TakMMm Hay4HO-MCCregoBa-
TenbCKMMM MHCTUTYTamu, kak KasHWW pucosogctea nm. Mbpas Xaxaesa
n KasHW pbibHOro xo3smnctea, Hay4dHble pa3paboTku KOTOPbIX MOrnu Obl
ObITb YCNELIHO BHeAPEHbI B MPON3BOACTBO HE TONbKO B HaLlen pecnybnu-
Ke, HO 1 3a pybexxom. BoamoxXHO npuynHa kpoeTcs B ToM, 4To 6onee 90%
3aTpaT HanpasrieHbl Ha NpPUKNagHble UCCIeA0oBaHWs, KOTOPbIE HE NMEIDT
BbIXO4a B MPOU3BOACTBO, @ OMbITHO-KOHCTPYKTOPCKME pa3paboTku He Npo-
BOOATCS BoOOLLE.

MaBnopapckas obnacTb 06nagaet AMBepCMULMPOBAHHBIM NPO-
MbILLUSIEHHBIM U CENbCKOXO3SINCTBEHHBIM MPOM3BOACTBOM U BoraTa 3ana-
camu nonesHbIX uckonaembix. OHa 3aHMMaeT OQHO U3 BedylMX MecCT B
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MUHeparbHO-CbipbeBOM pecypce KasaxctaHa. Ha Ttepputopumn obnactu
CINOXWUIICS MHOrOOTPacreBon MHAYCTPUarbHbIA KOMMeKe. NpomblILLIieH-
HbIi MOTEHUMan pervoHa ONpeaensitoT KpPyMHble 3SKCMOPTOOPUEHTUPO-
BaHHblE€ MPOMbILLIIEHHbIE KOMMNAHUW. IMn Npon3BOauTCSA SMeKTpo- 1 Te-
nnosHeprus, rnmHo3dem, deppocnnaebl, AoObiBaeTca yronb,. Ha gonto
obnactn npuxoanTcs okono 7% NPOMBbILLIIEHHOrO NPOM3BOACTBA CTPaHbl,
okono 70% pecnybnukaHckon fobbium yrns, 3/4 pecnyOnmkaHcKoro npo-
n3BoAcTBa cheppocnnasos, okono 40% pecnybrvkaHCKOro npor3BoacTea
3MEKTPO3HEPTN N HedpTeNPOayKTOB. 34eCb MMEEeTCs OOCTaTOYHbIN Mo-
TeHUuMan gns pasBuTUS NPEeanpuUaTUA XMMUYECKOW, MAaLUMHOCTPOUTESb-
HOM 1 MeTannoobpabaTbiBatOLEN OTpacnen.

[nowaab CenbCKOXO3ANCTBEHHbLIX YroAUW pernoHa coctaBnget
11,2 MnH. ra. OCHOBHOW BO34eNbIBAEMON KYNbTYPO SBNSETCA MNileHnLa
— OKOJ10 MONTOBWHBI NioLwaan Bcex noceBoB. [Nopsaka 15-17 % nocesoB
NpUXoauTbCs Ha gpyrue 3epHoBble. Kpome Toro, B obnactu KynbTuBK-
pytoTcsa kapTodenb, OBOLWHbIE U BaxyeBble KynbTypbl. [py TakoM ypoB-
HEe pas3BUTUA IKOHOMMYECKOro noTeHumana gons Hayku B BPI1 coctas-
ngaet Bcero 0,01%, a obbem 3aTpaT Ha Hayky, coctaBnaswmii B 2016 T.
335,7 MnH. TT. 3aHMMaeT npeanocrnegHee MecTo cpeam permoHoB Kasax-
crtaHa. OgHako, NMaenogapckas o6racTb OTHOCUTCS K YNCITY TEX HEMHO-
X PErnoHOB pecnybnuvku, rae B (PUHAHCUPOBAHUN HAyKW NMPUHUMAKOT
y4acTue He TONIbKO pecnybIiMKaHCKMA U MECTHbIe BHOKETbI, HO U UHO-
CTpaHHblE UHBECTOPLI U MpeanpuHUMaTenu 1 gonsa nux B obwem odbbveme
BHYTpPeHHUX 3aTtpaT npesbiwaeT 10%. HecmoTpst Ha 3TO, OCHOBHbLIM WH-
BECTOPOM B HayKy obrnacTtu octaetcs pecnybnukaHckun OrompkeT. Takke
3Ha4MTENbHAA YacTb 3aTpaT KOMMEHCUPYeTCs M3 OloaxKeTa cammux opra-
Hu3auun. Cyas no ypoBHIO PMHAHCUPOBAHMS HayYHbIX UCCEeAOBaHUN U3
MecCTHoro 6rogxeTa, gocturaswero B 2017 r. Bcero 4%, MeCTHble BnacTu
He 3aMHTEepecoBaHbl B HAYy4YHbIX pe3ynbTaTax.

OT0 cKkasanocb Ha TakoM MnokasaTerie, xapakrepuayowem oromxeT-
Hyt0 06€eCneyvYeHHOCTb BbIMOMHEHNST HayYHbIX paboT, kKak BHYTPEHHME 3a-
TpaTbl Ha ogHoro paboTHuka. B 2017 r. B MNaBnogapckoi ob6racty OH oka-
3arncs cambiM HU3KMM B pecnybnvke — 0,5 mnH. Tr. [1]

B 2015-2016rr. 66110 NPOBEAEHO PSS HAayYHO-MCCIe4OBaTENbCKMX
paboT No BceM OTpacnsam Hayk, Mpu 3TOM YMCMEHHOCTb NMepcoHana co-
ctaBngana 654 yen HaydyHble nccregoBaHus, Bkovas dyHOAaMeHTanb-
Hble, BEMMCb MO pasHbIM Tunam u obractam Hayku. [pu HU3Kkon hu-
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HaHCOBOM 0BECneYEeHHOCTM HayvHbIX PaboT Kak creacTBue, NMPOMCXoauT
3HauMTEeNbHOE pachblfieHNne PecypcoB, YTO HaBEpHsika OoTpakaeTcs Ha
KayecTBe nccriegoaHun (PucyHok 1).

r.Anmatbi : 25357,8
rAcCTaHa | ‘ b 16 2¢ 7.5
KOmHo-KasaxcraHcKana )l 924,2
Cepepo-KasaxcTaHckas )} 185,2

MaBnogapcKan 335,7
MaHrmcrayckana 8043,5
KbisblnopauHcKas 506,3
KocTaHaiickan 1176,5

KaparaHamHckas 3488,1
3anafHo-KasaxcTaHcKas ] 298,5
Mambbinckas | 1024,3
BocTo4yHO-KazaxcraHcKan ] 5000,5
ATbipayckan | 3637,7
AnMaTUHCKan | 871,1
AKTIOOWMHCKaA )l 839,1
AxMONMHCKAR | 898,2

0,0  5000,0 10 000,015 000,020 000,025 000,030 000,0

PucyHok 1 — BHyTpeHHue 3aTpaTbl Ha HWOKP no obnactsm, MnH. TeHre

BbiBoabl. Hayka, kak BuA, OeATENbHOCTU ABMSETCS NMOSHOMPAaBHbIM
YYaCTHMKOM 3KOHOMMYECKMX MPOLECCOB, NPONCXOAALLMX B CTPAHE U ABIIS-
€TCS YacTbio Bu3Heca, OCHOBHasA Lieflb KOTOPOro NMpOM3BOACTBO TOBApOB
n ycnyr. NogBoas ntorn aHanusa Hay4yHoOM OesiTeNbHOCTM MO OTAENbHbIM
pernoHam CTpaHbl, NpPexae BCero, MOXHO cAenatb CrieaytLLme BbIBOAbI:

- CyLLecTByHOLME PbIHOYHBIE OTHOLLEHUS!, 6€3yCNOBHO, KacakTecs U
Hayku. Ho cTpaTternto pas3BuTus Hayku Heobxoammo paspabartbiBaTtbh He
TONMbKO Ha rocyaapCTBEHHOM YPOBHE, HO TaKKe Ha pernoHaribHOM 1 Ha
YPOBHE OpraHun3aumm.

- PervoHanbHbIM BRacTsiMm Npuv NiaHMpOBaHUM CBOEN AEATENbHO-
CTV Heobxoanmo BbipabaTbiBaTh CTpaTErMO B3aMMOAENCTBUS C MPOMbILL-
JIEHHBIMU NPEANPUATUAMM U OpraHM3aunsaMn Ang onpeaeneHns YpoBHS
crnpoca Ha Hay4yHble pa3paboTku, pa3 B CTpaHe HET NOCPEOHNYECKMX Op-
raHu3aumm Mexay Haykor u npon3soacTBoM. [laHHbIEe MOKa3bIBakoOT, YTO B
LLlesIoM Hayka He CTaBuT nepepn cobon 3agay KOHCONMaaLmm ¢ BNacTamMmn n
6usHecoM. CnocobCTBYET 3TOMY M OTCTPAHEHHOCTb PErMOHAarbHbIX PYKO-
BOAUTENEN OT Hay4HbIX pa3paboToK, KOTOPbIE BO3MOXXHO, XenatT MPOCTO
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nony4yatb YUHAHCUPOBAHNE U3 FOCYAAPCTBEHHbIX UCTOYHUKOB, NMPU 3TOM
OonblUe OPUEHTUPYS HayyHble OpraHM3auun Ha pyHOaMeHTanbHble U
npuknagHbie nccrnegosaHus smecto OKP.

Takum obpasom, 4Yalle Bcero uaeT pachnblfieHne BO3MOXHOCTEW
Hay4YHOro MoTeHUuana Ha MHOXECTBO MENKMX paboT M 3KOHOMUYECKU
He QOYHKUMOHanbHbIX HanpasfieHnn. Kpome Toro, He coxpaHsieTcsa npe-
€MCTBEHHOCTb UCCMeAOBaHWIN, KOraa nonyyeHHble pe3ynbTaTbl HayYHbIX
paboT OOSMKHbBI MOCTOAHHO COBEPLUEHCTBOBATLCS M 3aTEM BHEOPSTLCH B
NpOn3BOACTBO.

CraTtuctnyeckme faHHble 4EMOHCTPUPYIOT MOYTU NOSTHOE OTCYTCTBUE
3anHTEpPeCOBaHHOCTM BU3HeCa B HAayYHbIX NCCIiefoBaHUAX (BO3MOXHO 13-
3a agMUHUCTPaATUBHbIX CTPATErM4yecknx OLMOOK: MIaHNPOBaHWS HayKu;
KayecTBa MCCrie4OBaHUN; OpUeHTaumnsa Ha NpuKNnagHble NCCNegoBaHNs U
T.4.).

CregyeT HanOMHUTb, YTO MHOrMe BedyliMe uccregoBaTenbekue
YHUBEPCUTETbl MUpa BO3HMKANU MMEHHO ANS peLUeHUs1 permoHarnbHbIX
3KOHOMMYECKMX W 3Konormdeckux npobnem. 3atem, 6narogapsi rpamot-
HOMY CTpaTerMyeckomy ninaHMpoOBaHWIO NpeBpallanucb B BeaylimMe uc-
crefosarenbckme LeHTpbl Mupa. Kak npumep, MOXHO npusectu [ocy-
OapCTBEHHbLIN UccrnegoBaTtenbckun yHueepcuteT wraTta Oravio (CLUA).
Tpetuii no BenuunHe yHusepcutet CLLUA. B 1870 r. oH 6bin 0OCHOBaH, Kak
y4eOHoe 3aBefeHne AN NOArOTOBKU CMELMANNCTOB, CBA3AHHbIX C arpap-
HbIM CEKTOPOM LUTaTa, ogHako Onarogapsi ycunusmu rybepHatopa Pa-
Tepdopaa Xerica 3aBefeHne cTano yHMBEPCUTETOM, KOTOPbIA B JaHHOe
BpeMsi BedeT Hay4YHO-MCCrefoBaTeNbCKyl0 AeATENbHOCTb HE TOMNBbKO MO
pasnuyHbiM 06nacTsiM CeNnbCKOro X03sIMCTBA, HO U MO aBTOMOBUITbHON
NPOMBILLUIIEHHOCTN, MeauLUuHe, CTOMaTonornM, onTomMeTpun, BeTepuHa-
pun, TOProenu u ap.

Cnucok nutepartypbl

1 KomuteT no crtatuctmke MHD PK, DnekTpoHHbIN pecypc, [Pe-
xum poctyna]: http://stat.gov.kz/faces/homePage?c404=18&_adf.ctrl-
state=130fzl1ljw_4&_afrLoop=1249644164643110

2 Kbi3blnopanHckas ob6nactb, lNopTpeT pernoHa [DneKTpPOHHbIN
pecypc] /Pexum pocTyna: http://businessnavigator.kz/ru/re-
gion-map/?REGION_KATO=430000000&kato=33231

3 HaxmetauHoBa A.LL., bumypatoBa I.A., CapmaH6etoBa I.K. KoH-
TaMMHauns No4YBbl CTOMKMMU OPraHNYeCcKUMK 3arpssHUTeNs MM Ha Teppu-
Topumn K3binopamHckorn obnacrtu// M., BectHnk KasHMY, 2016.-N93.-C. 1-7

Bensiesa H. — akcnept, e-mail: statan@inti.kz
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A.K. A6dynaHoea’

"MexgyHapoaHbIi YHUBEPCUTET MHDOPMALMOHHBIX TEXHOMOTUN,
r. Anmatbl, KasaxctaH

MOUCK NNOXXHON NHO®OPMALIUU B CTATbAX C MOMOLLIbIO
MCKYCCTBEHHOIO UHTEJIJIEKTA

AHHoTauwms. Mpobnema «noadenbHbIX HOBOCTEN» BO3HWKMA B NocreaHee Bpe-
Ms Kak noTeHumarnbHas yrpo3a KaueCTBEHHOW XXypHaNUCTUKe, U UMEET MOBOA K
06LLEeCTBEHHOW ANCKYCCUN B XOPOLLO MHpopMmmpoBaHHOM obuiectee. ObpaboTka
€CTEeCTBEHHOIO si3blka SIBNSIETCS OOHOW M3 BaXXHEWMLUMX TexXHororun nHdopma-
LIMOHHOW 3noxu. MNMOoHMMaHME CIOXHbIX SI3bIKOBbIX BbICKa3blBaHUN Takke SABMs-
€TCHA Ba)KHOW 4YacTbl UCKyCcCTBEHHOro uHtennekta. MNpunoxenns NLP (Natural
Language Processing - o6paboTka ecTeCTBEHHOr0O s3blka) NoBctogy: Beb-nomck,
peknama, areKTPOHHbIe NUCbMa, 0O6CNyXMBaHME KIMMEHTOB, NepPeBo Ha A3bIK, pa-
aunonoruyeckune otyeTbl U T. 4. CyllecTByeT 60nbLUoe KonmyecTBo 6a30BbIX 3a4a4
1 mMoZenen mawmHHoro obyyeHus ans npunoxenuii NLP. B nocnegHee Bpemsi
rnybokune noaxonbl K 06y4eHWIO NOMNyYMIv OUYEHb BbICOKYH NPOU3BOAUTENBHOCTb
BO MHOMMX pasnuyHbiX 3agadax o6paboTkm ectecTBeHHOro s3bika. OHM MOryT pe-
LwaTb 3a4a4m C NOMOLLbI OTAENbHbIX CKBO3HbIX MOZENEN U He TpebytoT TpaamLum-
OHHOMW, crneumanm3vpoBaHHON (PYHKLNN.

KnroueBble cnoBa: malumHHoe o6yyeHue, natural language processing, uckyc-
CTBEHHbIN MHTENNEKT, Knaccudukaumns Tekcra.

Tyninpeme. «XKanfaH aHanbikTap» npobnemMackl cananbl XypHanucTukara
arneyeTTi Kayin peTiHAe COHFbI Xbiiaapbl Nanga 6onabl XaHe Xakcbl xabapaap Ko-
Famra nikipranacka aa ceben 6ap. Tabwurn Tingi eHaey — aknapaTTblK 3aMaHHbIH
MaHbI34bl TEXHOMOMMAChIHLIH, Gipi. CoHpali-ak, Kypaeni nikipai TyCiHy — >xacaHabl UH-
TennekTiH MaHpbI3abl 6ip 6eniri. Bapnbik xepae NLP (Natural Language Processing —
Taburn TiNQi eHaey) kongadbinyda: Beb i3gey, apHama, SneKTpoHAbIK xaTTap,
KMUEHTTEPre KbI3MET KepceTy, Tinre ayaapy, paavonorusnblK ecentep XeHe T.0.
NLP kocbimMLanapbl yLiH MaluMHarnbIK OKbITYAbIH KenTtereH 6asanbik ecentepi MeH
Moaenbaepi 6ap. CoHfbl XbINAapbl OKbITyFa TepeH keHin 6eny Taburn Tinai eHaeyain,
TYpni MacenenepiHae YrkeH HaTwkenepre ne 6onael. Onap xxeke Mogenbaep apkbi-
bl Macernenepai Wwewle anagbl XeHe MamaHOaHAbIpbiFaH yHKUMANapapl Tanan
eTnengi.

TyniHai ce3pep: MalMHanbIK OKbITY, TabWFK TiNAepAi eHaey, XacaHabl UHTEen-
NEKT, MaTIHAI XiKTey.
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Abstract. The problem of “fake news” arose recently as a potential threat to qual-
itative journalism and a well-informed public debate. The processing of natural
language is one of the most important technologies of the information age. Un-
derstanding of complex linguistic utterances is also an important part of artificial
intelligence. NLP applications (Natural Language Processing) are everywhere:
web search, advertising, emails, customer service, translation into language, ra-
diological reports, etc. There are a lot of basic tasks and machine learning mod-
els for NLP applications. Recently, deep approaches to learning received very
high productivity in many different tasks of natural language processing. They can
solve problems using separate end-to-end models and do not require traditional,
specialized functions.

Keywords: machine learning, natural language processing, artificial intelligence,
text classification.

BBeneHue. B TeuyeHne mocrnegHuX HECKONBbKMX MeECSILEB BOMPOC O
«noaaerbHbIX HOBOCTAX», onpegensemMbin «Hbro-l7lop|< TaMC» Kak «Co-
CTaBrIEHHbIE UCTOPUN, HaNMCaHHblE C HaMepeHnem obmaHyTb» 1 onybnu-
KOBaHHble B hopMaTax, MogobHbIX TeM, YTO ObiNM B TPAQMLMOHHbBIX «Ha-
CTOSALLMXY» HOBOCTSIX, BO3HUKLLEN KaK yrpo3a Ka4yeCTBEHHOW XXypHanMCTUke
N XOpOLLO MHPOPMMPOBAHHOro MybnuyHoro amckypca. B yactHoctn, noa-
AenbHble HOBOCTM OOBVHAMMCH B yBENNYEHWUN NOMUTUYECKON NONspr3aLmm
1 napTu3aHckoro konpnukta B CoeamHeHHbIX LLTatax Bo Bpems npeasbi-
6opHon kamnaHum B 2016 . 1 B nepBble AHW npaeneHus . Tpamna.

[NpeanonoXxuTensHo, KnaccudukaTop, KOTOPbIM MOXET pelnTb
npobrnemy OGHapy>XeHUSI MOMOXEHUS C BbICOKOM TOYHOCTbIO, MOXeT
3(PPEKTMBHO UCMONBb30BaTLCA NMOO Kak MHCTPYMEHT Onsl nogen, pa-
GoTalowmx Ona maeHTMduKaumMm nogAaenbHbIX HOBOCTEW (Hanpumep,
nony4yeHne cTaTemn, KOTopble COrnacHbl, He CornmacHbl 1 0bcyxaatT 3a-
royioBoK), MMBO Kak CTPOUTENbHLIN 610K Anst 6onee CroXHON CUCTEMbI
NI, koTopas nonbiTaeTcst onpeaenuTb peanbHy NpaBaMBOCTb HOBOCT-
HbIX COODLLEeHN (Hanpumep, UCMOMNb3yst AOCTOBEPHbIE MCTOYHMKU AN
Knaccudpukaymum).

3a nocrnegHve HecKonbKO reT MHOrMe nccriefoBaTenbCkue Yyeunums
B NLP Obinu cocpenoTodeHbl Ha NPUMEHEHUM MOAENEN HEMPOHHbIX ce-
TeW C rNyBGOKMMM HEMPOHHBIMU CETAMM AN Pa3fnyHbIX 3a4a4 Ha OCHOBE
nocriegoBaTenbHOCTU. YacTeiM WwabnoHoM Ans Takux 3agay siBAsieTcd
NPUHATME OBYX TEKCTOBbIX MOCIe40BaTENbHOCTEN, X KOAMPOBaHUE B Ka-
KOM-TO oopMe, a 3aTeM MomnbITka KnaccuuumpoBaTb X OTHOLWeEHMS. B
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3TON 3agadve Obin pasgeneH HOBbIM COCTAB MEYEHbIX Map NpenyioKeHun
N NOAXOAbl K UX KrnaccuukaLmm Ha OCHOBE CEMaHTUYECKUX OTHOLLEHUN,
TaKuX Kak «BJieYEHNE» U «NPOTUBOPEYUNEY.

[pyron o6Lien 3agayent, OCHOBaHHOM Ha nocrieaoBaTensHocTn B NLP,
ABMSETCS MawWwvHHbIN nepeBog, (M), KOTopbIV, BO3MOXHO, IBNSIETCS KaHO-
HUYECKMM NPUNoXeHeM A58 HeAaBHel paboTbl Haf CTPYKTypamMu «nocre-
OoBaTernbHO-NMOCNeAoBaTeNnbHO» (seq2seq). AT MOAENU KOOUPYT OOHY
nocregoBaTenbHOCTb CIIOB UMM TOKEHOB, @ 3aTEM MbITATCA «AeKoaupo-
BaTb» LUAr 3a Larom COOTBETCTBYIOLLYIO MOCIe0BaTeNIbHOCTb BbIXOAHbIX
TokeHoB. Sustkever ot Google caenan ogHO U3 NEPBbIX MPUMOXKEHUN MO-
aenen seqg2seq2 ana Ml Bcero Heckonbko et Hasag. [Opyrve, Bkoyas
Bahdanau n Luong pacwwupunu paboTy komanabl Google, npeacrasus
HOBblE MEXaHM3MbI, TaKMe KakK «BHUMaHMe», YTO NO3BONSET AeKoOepy MO-
Aenun choKycMpoBaTbCA Ha ONpeaerieHHbIX yYacTkax KOAMPOBaHHOW BXO4-
HOW nocrefoBaTeNbHOCTM Ha KaXkaoM aTane BbiBoAa, YToObl caenaTtb Hau-
nyywme npeackasanus. NMocKonbKy peKkyppeHTHbIE HEMPOHHbIE CETU YacTo
ABMSAIOTCA LeHTpasribHbIM KOMMOHeHTOM Mogernen NLP, ocHoBaHHbIX Ha
nocregoBaTensHOCTH, BOMBLUMHCTBO U3 3TUX YCUIWIA TakKe OCHOBbIBAOT-
Cs Ha eguHMuax «namsaTuy, Takmx kak LSTM (anvHHasa kpaTkoBpeMeHHast
namsitb, Hochreiter n Schmidhuber, [1] 1 GRU (cTpobupoBaHHas nepmnogm-
yeckasi eguHuua, Chung).

deppenipa n Brnaxoc [2] ncnonb3oBanu Habop aaHHbIX «k Emergenty
OJ151 CPaBHEHUS CIyXOB O MPETEH3MsIX K HOBOCTHbIM CTaTbsIM, KOTOpbIE
paHee OblIM OTMEYEHbI XYpHanMcTaMmm C OLEHKON MX MpPaBAMBOCTH, C
Lenbio npeackasatb NO3ULMIO CTaTbW B OTHOLLEHUMN Cryxa. OTa KOMaH-
Aa CyMMMpoBana Kaxayl CTaTbl B 3arofioBke U MCnonb3oBana Mo-
Jenb NOrucTUYecKon perpeccum c (PyHKUMAMKU, NpeacTaBfisoWnuMm
cTaTtblo, 1 TpeboBana knaccnuumMpoBaTb KOMBUHALMIO CTaTbUn U Npe-
TEH3UN KaK «a51s», «MPOTUB» UINN «HAbM4EHNSI» C KOHEYHBIM YPOBHEM
To4YHOCTUN 73%.

Augenstein NpegnpuHAN aHanornyHyr 3agadvy obHapyXeHus no-
NOXeHWs1, XOTS 1 B Apyrom Habope AaHHbIX C HECKOMNbKO Bornee KopoT-
KUMMU TEKCTOBbIMU CTpokamu. OHUM NbITanuck npeackasathb, Obil v TBUT
«MNO3UTUBHBIMY», «HEraTUBHBLIM» WIU «HEUTPanbHbIM» MO OTHOLLEHUIO
K KopoTkon Teme (Hanpumep, «Jleranusaunsi abopToB»), KOTOPYIO OHU
0603Haumnm kak «uenb». OHM MccregoBanu HECKOSbKO MOAernew, B
KOTOpbIX ucnonb3oBanacb napa LSTM B pasHbix ycTponctBax. B mo-
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AEenn, KOTOPYD OHWM Ha3blBanu «HE3aBUCMMbIM KOAWPOBAHWEMY», OAMVH
LSTM kogmpoBan ueneBylo CTPOKy, a gpyroi LSTM kogmpoBan TBuUTHl,
a KOHEeYHble BEKTOPbl CKPbITOro coctosiHust AByx LSTM 3atem npony-
cKanucb Yepes OAVH crion Bnepen-enepeq u softmax, ytobel coenatb
npeackasaHue. OKoHYaTeNbHbIM BapnaHTOM Obino «AByHanpaBreHHoe
YCMNOBHOE KOAMPOBaHME», KOTOPOE pacLIMpuUno npeabigyLlylo MOAenb
nyTem KOAMPOBaHMS TBMTa B 060MX HanpasreHusax, a 3aTem C UCMnofb-
30BaHMEM [BYX OKOHYaTeNbHbIX BEKTOPOB CKPbITOrO COCTOSHUS NS
NMPOrHo3npoBaHus. Pe3dynbTaTbl 3TON rpynnbl NOKa3anu, YTO YCITIOBHOE
KoanpoBaHue obecneynno 3Ha4yMmMoe NoBbILLEHNE NPOU3BOAUTENBHOCTH
MO CPaBHEHUIO C HE3aBNCUMOW MOAENbIO KOAMPOBAHWS C ABYHarnpaBIieH-
HbIM YCITOBHbIM KOAMPOBaHWeM, obecneyvvBaoLLmMm HebonbLLyo 4onon-
HUTEMNbHYIO NPUObISb.

3apaya noucka noanenbHOW HOBOCTHOM cTaTbu. BeidoB Fake
News 6bin opraHu3oBaH B Havane 2017 r. ons noowlpeHns pa3paboTku
CcucTeM Knaccudukaumm Ha OCHOBE MALUMHHOIO 0By4eHUus, KOTopble Bbl-
MOMHSOT «OBHapYKEHNE MONOXKEHUA» - TO €CTb TO, YTO KOHKPETHBLIN 3a-
FOMIOBOK HOBOCTEWN «COrnallaeTcsi» C «He COrnaceH» ¢ «obcyxgaeT» nunm
He CBSi3aH C KOHKPETHOW HOBOCTHOW CTaTben, YTOObl MO3BOMUTbL XXypHa-
nuctaMm v ApyruM niogaM ferye HaxoguTb M UCCrefoBaTb BO3MOXHbIE
cnyyvau «noagenbHbIX HOBOCTENY. bbino paspaboTaHo HECKOMBbKO Moae-
new, OCHOBAaHHbIX Ha HEMPOHHbIX CETAX, ANS peLueHns npobnembl obHapy-
XKEHMS NMOMOXEHUS, Ha4YMHasa OT OTHOCUTENBHO NPOCTbIX CETEN nNepegayn
AaHHbIX, 4TOObl paspaboTaTb NOBTOPSOLMECS MOLENN C BHUMAHUEM U
HECKOITbKMMM CITOBapsIMM.

C nosiBneHnemM nogaenbHbIX HOBOCTEN, KOTOPbIE MCMONb3YHTCH A
BMMSHWS Ha BbIOOpLI, onpegernieHne NnoXHon nHpopmMauum cTano BaxHOW
3agaden. lNMpaBuTenbCcTBa, raseTbl U NNaTopMbl CoOLManbHbIX CETEN Npu-
naratoT BCe ycunus, 4Tobbl OTANYNTL AOCTOBEPHbLIE HOBOCTM OT NOAAENb-
HbIX HoBOCTen. Llenb paboTbl - aBTOMaTM3MpoBaTh NPOLECC BbISBIIEHUS
noagenbHbIX HOBOCTEN C MOMOLLbI0 MALUMHHOTO 0by4eHust 1 06paboTkm
€CTEeCTBEHHOIO s3blka. OTOT NPOLECC MOXHO pa3buTb Ha HECKOMbKO 3Ta-
noB.. MepBbiM NONE3HbIM LIAaroM K MaeHTUnKaLumm nogaenbHbiX HOBOCTEW
ABMNSIETCA MOHUMAaHWE TOro, YTO APYrMe UCTOYHMKN HOBOCTEWN FOBOPST O
TOM e Teme. BoT novyemy npobrnema canbLumBbIX HOBOCTEN N3HAYaNbHO
dokycupyeTcs Ha obHapyXeHUn nonoxeHnsa. OBHapyXeHVE MONOXEHWS
BKITHOYAET OLEHKY OTHOCUTEINbHbLIX NEPCMNEKTMB ABYX Pa3HbIX TEKCTOBbIX
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dparmMeHTOoB MO TOM xe TeMe. B yacTHOCTW, 3agaya cocTonT B TOM, YTOObI
OLLeHUTb MO3ULMI0 3arorioBKa HOBOCTEN OTHOCUTENBbHO COAEepXaHUs Ho-
BOCTHOM CTaTbW, KOTOpast MOXET, HO He IOMKHa 3aTparnBaTh Ty Xe Temy.
Takum obpasom, OTHOCUTENbHAs NMO3ULMNS KaXXAOoW napbl 3arofioBOK-CTa-
Tbsl JOIMKHA KNaccnuumpoBaTbhCs Kak He CBA3aHHasi, obcyxaatoLasi, co-
rnawsaroLas unmn He cornatuaroLlas.

OTKpbITME HeCcOornacoBaHHOM Mapbl 3arofloBOK-CTaTbhd He 06s3a-
TEeNbHO COOTBETCTBYET OOHAPYXEHMI0 NogaenbHoM cTatbn 1, HO 3TO aB-
TOMaTMYECKUIA NEpPBbIN LWar, KOTOpbIN Mor 6bl caenatb peueH3eHTbl A5
nogen ocBeJoMIIEHHbIMU O HECOOTBETCTBUN. B 3TOM crnydae peueH3eHTbl
UNKn cneunanuanpoBaHHbIe anropuTMbl MOTYT B KOHEYHOM UTOre peLuunThb,
Kakue cTaTby ABMATCA NnoaaernbHbIMU.

MeToabl AnNs pelweHUA 3afavn Noucka «nosioxeHusi». B atom
pasferne onvcaHbl MeTOAbl, NO3BONAIOLLIME PEeLLNTL 3afa4dy noucka «rno-
NOXEHNS.

CBepTOYHbIe HEMPOHHbIE CeTU ANA N-rPaMMOB. BOOXHOBMEHHbIE
ycnexom 6a30BOV NMHUM C CMMBOMAMK N-rpaMMOB 1 N-rpammMamu CrioB,
cAenaHa nonbiTka BBECTU B HaLly MOAErb CrOBO N-rpamMMbl pa3HOro pas-
Mepa. OKCNepyMeHTMPOBanu C KOHKaTeHaumen CroB N-rpaMMoB MOBEPX
CINOBHbIX BIIOXEHUN, npexae 4em kopmutb nx Yepe3d RNN. Ananorn4Ho
MCNONb30Barnun CBEPTOYHYIO HEMPOHHYIO CETb C pasnNUYHbIMU pasMmepamm
dunbTpa Ana reHepauny npeacrasreHnii N-rpaMmm.

OpHako n-rpaMMbl He ynyyLWmMmM NPOU3BOAUTENBHOCTb HalLen MOo-
aenu. OnsaTtb xe, pesynbTaTbl MOKa3blBalOT, YTO BBeAeHue OorbLuero
KonuyecTsa napaMeTpoB, Ha 3TOT pa3 B BUAE CBEPTOYHbLIX PUNBLTPOB,
MOXET HeraTMBHO MOBIIMATL Ha NPOU3BOAUTENBHOCTL HaLlen MOAenu Ha
3TOM Habope JaHHbIX 0BHaPYXXEeHNS MONOXEHNS.

Bag of Words. HekoTopble 13 3KCNEepMMEHTOB OblfiM OCHOBaHbI
Ha COBEpLIeHHO [ApyroMm noaxode, OCHOBAHHOM Ha CyMKe CroB
(BoW). 3pecb onucbiBaeTcs Haubornee ycnewHas MogeNb Takoro
poga. [Ana npenctaBneHus CroB mcnonb3oBanu 50-mMepHyr0 Bepcuio
npeaBapuTeNbHO NOArOTOBMEHHbIX BekTopoB GloVe [3], ncnone3syembix
B Apyrux wmogensax. [Ons kaxgoh napbl 3aronoBok-kopnyc. Cton-
CnoBa yAansawTCca Kak M3 3arofioBka, Tak U 13 Terna. Terno genutcsa Ha
NnpearioXeHnsa, a CpefHWn BEeKTOP CrioBa BbIYUCASETCA ANA KaXaoro
npeanoxeHnsi. CooTBETCTBYHOLLNI BEKTOP BbIYNCIAETCA A 3aronoBka.
3aTteM BblYNCIISeTCA CXOOCTBO KOCMHYCOB BEKTOPA 3arofioBka C KaXablM
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BEKTOPOM MpeAnoXeHns Tena v BblbrpaeTcs 3 C HAaUBbICLLIMM CXOACTBOM.
OTn BeKTOpbl, a TakKe BEKTOp 3arofioBka 3aTeM OObeaMHSIITCS
O co3gaHus BXOAHOro BekTopa knaccudpumkatopa. O6beguHunm
rnobanbHble (PYHKLMM C BXOOHbIM BEKTOPOM. 3aTemM BXOOHOW BEKTOp
nogasarcsi B HEMPOHHY ceTb € 0aHUM ckpbITbiM crioem 100 ea. ReLU m
cnoem Bbixoga softmax. Mogens BoW paboTtaeT Ha yanBrieHne XopoLuo,
y4uTbIBas ee npoctoTy. [4]

HaumBHas 6asoBas nuHus (cxopcTtBo ¢ Jaccard). YToOGbl
YCTaHOBUTb MPOCTOV 6a30BbIM YPOBEHb MPOM3BOAUTENBHOCTW, CHavana
BHeApUNn ObICTPbIN CYETYMK CxOACTBa C Jaccard, KOTOpbI CpaBHMBAr
3arofioBKM C OTAENbHbIMW MPEeasiIoKEHNS MU OT KX MapHOW CTaTbMu.
Hangs makcumanbHble U cpegHue OueHKM no Lwkane Jaccard no Bcem
NpeanoXeHnsiM B cTaTbe€ W BbiOMpasi COOTBETCTBYHOLLUME MNOPOroBble
3HadeHusi, Obima pgocturHyta 90%-Has TOYHOCTb MO CBsI3@HHOW/
HECBA3aHHOM 3agade, MO3TOMy Oblna Hagexga Ha O4veHb BbICOKYH
TOYHOCTb NpU nNepexoae K rnybokomy oby4eHuto.

MHoroypoBHeBasi ceTb npsiMmou cBA3u. Hawa nepBas mogenb
Ha ocHoBe NN ucnonb3oBana npoctble npeobpasoBaHus (ycpegHeHue,
KOHKaTeHauuo u T1.4.) Ona npegBapuTenbHO OOYYEHHbIX BIIOXEHWN
CMnoB ONsi CO3[aHuNsl He3aBUCUMbIX HabopoB OYyHKLMIM AN 3arofioBKOB
M cTaTen, KoTopble 3aTeM OTMNPaBNSANMCb Yepe3 MHOrOypOBHEBYHO CETb,
yTOOblI MOMYyYMTb pesynbTaT npeackasaHus. ITOT MeTod Mpoxogun
O4YeHb BbICTPO M obecneyvmBan HageXxHble pe3ynbTaTbl Knaccudukaummn
C 06LWMM ypoBHEM TOYHOCTU B AnanasoHe 90-95% B 4 knaccax, koTopble
NblTanucb Npeackasathb.

LSTM ¢ He3aBUCMMOW YCIIOBHOM W ABYHanpaBJieHHOW YCJIOB-
HOW KoaupoBKOoW. BooxHoBnas nogxon AyreHwTtenHa u ap. [5] 6bino
N3y4YEeHO NCMONb30BaHME HECKOMbKMX NMOBTOPSIIOLLMXCS CETEBLIX YPOBHEW
ONA  KoOupoBaHMA 3arorfioBKOB W cTaTel nepepn  Knaccudukaumnen
pe3ynbTUPYHLNX BEKTOPOB COCTOAHUSI C MnpeobpasoBaHnem softmax.
[MepBas nonbiTKa BKkMOYana OTAeNbHble (NapannernbHble) KOAMPOBKU
LSTM 3aronoBka W cTaTbM W MOCMEOYHOLLYI0 Kraccudukaum ¢
MCMNOMb30BaHMEM KOHEYHbIX CKPbITbIX COCTOSHUIN KaXKOoro KOAMPOBLLMKA
AN MPOrHoO3WpoBaHus. (3TO TO, 4YTO AyreHwTenH 00603Ha4YMn Kak
«HE3aBMCHMMYKO KOAMPOBKY»). [lockonbKky crnoBapb No AaHHOMY Habopy
00y4eHus B6bin oTHOCUTENBHO Hebonbwmm - okoro 3000 pasnmyHbIX
TMNoB B 3aronoBkax M 24000 TunoB B CTaTbsX - MCMOMb30Banvchb
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npeaBapuTENbHO NOArOTOBIIEHHbIE BEKTOPLI BCTaBKM cnoB u3 CTaHdopaa
GloVe, 4TtoGbl gaTb TONMYOK K 3axBaTy CEMaHTUMKM Mapkepa. Takum
obpasom, BBog kaxaoro LSTM Ha kaxgom Liare npeacTtaBnsin cobon
50-mepHOe BEKTOPHOE MNpeAcTaBfieHNe TEKyLLEero TOKeHa, OCHOBaHHOEe
Ha GloVe, HO Takke npowegwee obyyeHne B JaHHOW MOAENU, YToObI
nonmaTb fntobble KOPPEKTUPOBKM, KOTOPbLIE MOTYT ObITh CNEeLMPUIECKUMUN
Ons 3agayv Knaccudumkaumm.

3arem nepeLwnu K yCrioBHOMY KOOUPOBaHMWI, KOTOPOE BKIOYaeT No-
BTOPSIOLLMECH AYENKM, pa3MELLEHHbIE B NOCIeg0BaTENbHOCTH, a He na-
pannenbHo. CHavana 6bin oTnpaBrieH TEKCT 3arosnioBka Yepes crnov LSTM
(HasoBem 3Ty LSTMHeadline), a 3atem nHMuManM3MpoBaH ApYyron Crion
LSTM (HasoBém aTy LSTMA-CTpaHuuy) KOHEYHbIM CKPbITbIM BEKTOPOM
coctosiHna LSTMHeadline.

3aTeM OKOHYaTenbHOEe npefckasaHne ObiNo BbLIMNOJIHEHO C UC-
NoJsib30BAHNEM TOJIbKO KOHEYHOIO CKPbITOro coctosiiust LSTMA-cTaTby,
XOTS1, KOHEYHO, KOHLENTyarnbHas Lefb 3aknyanacb B TOM, YTO 3TO CO-
CTOsIHME TaKkkKe PUKcMpyeT MHpopMaLMio O 3arofiloBKE M €ro OTHOLLEHUM
K cTaTbe Ha OCHOBe ee nHuynanusauymn. HakoHey, 6bina nonpoboBaHa
OBYyHarnpaBreHHas yCrioBHasa KOOMPOBKa, cocTosawas u3 4 pasHbIxX Cro-
eB LSTM.

LSTMHeadline-Forward noakntovaetcsa k LSTMA-Forward-Forward,
KaK 1 B npeaplaywien mogenu, B To Bpems kak LSTMHeadline-Backward
n LSTMA-Article-Backward nmetoT ognHakoBble OTHOLLEHUS, HO UX BXO-
Obl MocTaBnsaTCA B 0OpaTHOM nopsake. 3aTeM KOHEYHble COCTOSIHUSA
LSTMA-IMpsimon n LSTMA-Article-Backward 3atem ycpegHatoTCa 1 noga-
0OTCS1 B KOHEYHbIV CMOV NpeAcka3aHus softmax.

MocnepoBartenbHass NOBTOpsOWAasicaA Mogerib ¢ BHUMaHueM.
Bce npeabigyLume mogenu 6binm, No cyLwecTBy, co3aaHbl Ha 3akas B Python
n Tensorflow, x0T NICNONBb30BaNUCb HEKOTOPbIE NOJIE3HbIE CTPOUTENBbHbIE
6nokn mn3 6mbnunotekn Tensorflow, TakMe kak knacc BasicLSTMCell.
Ons okoHyaTenbHOW modenu Obifio peleHo MO3KCNepMMEHTUPOBaTh C
HEKOTOPbIMUK 13 BGoree GoraTbix OMONMOTEYHBIX KOOOB, AOCTYMHbIX ONS
Tensorflow.

BbiBogbl. B yacTtHocTK, Gbino agantmpoBaHo yvebHoe nocobue
no nepesBodaM HeMpoHHbix MawwuH (NMT) nocrnegoBaTenbHOCTU K
nocrnefoBaTenbHOCTH, YTOObI co3aaTh BHMUMATENBHYHO MOAENb seq2seq,
ucnonb3ya yHkumo «embedding attention_seq2seq» ot Tensorflow.
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OT1a mogenb no3ponuna nerko ncrnonsb3osatb LSTM unn GRU, a Takxe
obecneunna npeumyLLecTBO O06aBNEHNA YPOBHA BHMMaHWUS MOBEPX
YCNOBHOIO KoAMpoBaHUA, KOTOPOE ABNAETCA CTaHOapPTHbIM B MOAENAX
seq2seq.
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®U3NOJIONTMYECKAA OCOBEHHOCTb
LTAMMA-MPOAOYLIEHTA ESHERICHIA COLI 645

AHHoTauus. pu otbope KynbTyp ANs NPUroTOBMEHWS NPOGWOTWMKOB crieayeT
NMOMHUTb, YTO OHM AOSMKHbI 06nagaTb HabOPOM CBOWCTB, MO3BOSSOLLUMX UM KOH-
KypupoBaTb C NMaToreHHbIMU U YCIIOBHO MaTOrEHHbIMW MUKPOOPraHu3mamm u co-
OTBETCTBOBaTb OonpeaeneHHbIM TpeboBaHMsAM: SABRATbCS HOpManbHbIMU obuTaTe-
NSIMU KENYA0YHO-KULLEYHOTO TpaKkTa 310POBbIX KUBOTHBIX; OblTb HENATOrEHHBIMU
N HETOKCMYHBIMU; NEPEHOCUTL Naccax vepes xenyaok (obrnagaTte onpeaeneHHbIM
YPOBHEM YCTOMYMBOCTM K KEM4YM U CONSIHOM KucroTe); obnagatb CnocoBGHOCTLIO
K aaresum Ha anuTenun 1 NPUXMBNEHUIO B NULLEBAPUTENBHOM TpaKTe; aHTaroHu-
CTNYECKOM aKTUBHOCTbIO M OblTb CTABUMbHLIMWU Y CNOCOOHBLIMU ANIUTENBHOE BPEMSI
OCTaBaTbCH XXW3HECMOCOOHBLIMY NMPU XPaHEHUM B MPOU3BOACTBEHHbLIX YCIOBUSIX.
M3yyeH cnekTp aHTaroHUCTUYECKON akTUBHOCTM U YCTOMYMBOCTM K ENCTBUIO XKEny-
[O04YHOro CoKa U ey nonyyYeHHoro npobrnoTmyeckoro wrammva E.coli 641 ctaBLue-
ro OCHOBOW AN U3roTOBMEeHNsi MpoBb1oTNUYEcKoro npenapaTta « QHTEPOKOS».
KnioyeBble crnoBa: LUTaMM, aHTaroHUCTUYECKass aKTUBHOCTb, YCTOWYMBOCTb,
XKen4yb, consaHas KucroTa.

Tyningeme. NpobuoTukTepai farbiHAay YLUIH eciHginepai cypbinTayaa onap 3ap-
OanTbl XXoHe WapTTbl-3apAanTbl MUKpoopraHuamaepmeH 6acekere kabineTTi xxaHe
Oenrini TananTapfa CeWKec KeneTiH MblHaAal XUHaKKa: OeHi cay KaHyapAblH
iLLeK-KapbIH XOMbIHbIH KanbiNTbl MUKpPOMropacbiH KanbinTacTbipy, 3ap4anchi3,
YCbI3, KapblH apKbifbl Naccax eTkidy (Ty3 XeHe eT KbllKbInbiHa 6enrini 6ip AeH-
revifie TaHblNaTbiH TE3IMAIMIK), aCKOPbITY XOMNbIHAA TIPLWIMiK €Ty XeHe anuTenusiFa
afresvBTi KacueTke Me, aHTaroHUCTi 6enceHAainik xaHe TypaKTbINbIK, ©HAIPICTIK
XKafgavga cakTay KesiHae TipLiniriH y3ak cakTay kacueTTepiHe ve Gonybl Twic.
«QHTEepokon» NpobuoTuKanbIK NpenapaTbiH AanbiHAayFa Herid 6onFaH E.coli 641
nNpobMoTUKanbIK LWTaMMbIHbIH acka3aH Cerli MeH eT >XYMbICblHA aHTaroHUcTi 6en-
CeHAInNiK XXeHe TypakTbINbIK CNEKTPi 3epTTengi.

Tywningi cesgep: WTaMMm, aHTaroHUCTI 6encenainik, Te3iMainik, eT, Ty3 KbILLKbIrbI.
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Abstract. When selecting crops for the preparation of probiotics, it should be re-
membered that they must have a set of properties that allow them to compete with
pathogenic and opportunistic microorganisms and meet certain requirements: to be
normal inhabitants of the gastrointestinal tract of healthy animals; be non-pathogen-
ic and non-toxic; transfer the passage through the stomach (have a certain level of
resistance to bile and hydrochloric acid); have the ability to adhere to the epithelium
and engraft in the digestive tract; antagonistic activity and to be stable and able to
remain viable for a long time during storage in production conditions.

Keywords: strain, antagonistic activity, resistance, bile, hydrochloric acid.

BepgeHue. OcHOBOM NPOUNaKkTUKM UHPEKLIMIA HOBOPOXOEHHBIX XU~
BOTHbIX, BbI3bIBaeMbIX BO30OYyaUTENSAMU MHDEKLMOHHBIX BoriesHen, aBnaeTcs
cepo - 1 BakumHonpodunaktuka. OgHako, B CBS3W CO CIOXMBLLENCH B Ha-
cTosiLee BpeMsi IKOHOMUYecKon cutyaumen (Bctynnedue B BTO, cospaHve
KOHKYPEHTOCNOCOBHOM NpoayKLmm), KOTopasi AUKTYET MOUCK HOBbIX METOA0B
NPOUNaKTUKN Bore3Hen XMBOTHbIX, BO3HUKAET psif 3aTPyOHEHWUI NpU UC-
Nonb30BaHWUN TPaAULIMOHHOM UMMYHU3aLMn. Cnabble MUMMYHOTeHHbIE CBOM-
CTBa BaKLUMH MOryT NPUBECTU K MPOPbIBAM UMMYHUTETA Y UMMYHU3UPOBAH-
HbIX XXMBOTHbIX. B 3TON CBA3KN CTaHOBMTCA LienecoobpasHbiM npumeHeHne
HOBbIX METOA0B NPOUNaKTUKN BOMe3HeN XUBOTHBLIX C UCMOMb30BaHUEM
CBOMCTB HEKOTOPbIX rpynn 6akTepuin NpoayLmpoBaTh GaKTepUOLIMHBI.

B HacTosiLee Bpemsi Npeario)keHo MHOXECTBO pasfuyHbIX BUOOB
NpobnoTMKOB, NpoayLmpyloLLne 6akTepmnoLnHbl, COCTOALLMX U3 MOHOKY b~
TYp 1 accoumaumi pasnuyHelix rpynn 6aktepuin. Bmecte ¢ Tem Hu3kas
3(pPeKTUBHOCTL 3TUX NpenapatoB MoxeT OblTb 0OycrnoBneHa Tem, 4TO
npu nx paspaboTke He YYNTbIBAOTCS IKONOMMUYECKMEe KPUTEPUM CENeKLnn
WwTaMmmoB. Bo MHormx nybnvkaumsax akueHTUpYeTCsl BHMMaHWE Ha TOM,
YTO LWITaMMbl AN U3rOTOBMEHUS BETEPUHAPHbBIX MPOOBMOTUKOB LOMKHbI
ObITb BblAerneHbl U3 KULLEYHMKA XMUBOTHbIX, YTO fABnsieTcs 0BOCHOBaH-
HbIM, TaK KaK Leribio NMpuMeHeHnss NpobUoTUKOB ABMSETCA BOCCTaHOBIE-
HWEe HOPMarnbHOrO0 MWKPOOMOLIEHO3a KEeNyAOYHO-KULLIEYHOrO TpaKTa K-
BOTHbIX C y4eTOM uX puamonormyeckmx ocobeHHocTen [1]. BkroueHne
NPOBUOTMKOB B CUCTEMY BbipalLMBaHNSA MOSIOLHSKA XUBOTHbIX CHUXKAaeT
3ab0neBaeMoCTb XenyaodHO-KMLeYHbIMU Bone3HaMN, cokpallaeT npo-
OOIMKUTENBHOCTL BblpalLMBaHUS, CHUXaET 3aTpaTtbl Ha kopma. [1pobuo-
TUKW ynydLwlatoT yOorHbIE N MSICHbBIE KayecTBa MOOAHSAKA CENbCKOXO35N-
CTBEHHbIX XXMBOTHbIX 1 NTUL, [2].
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OTn npenapatbl HE MMEKT NPOTUBOMOKA3aHUN K NMPUMEHEHUIO N B
KOMMJIEKCE C BETEPUHAPHO-CAHUTAPHLIMU MEPONPUSATUSIMUA MOTYT MONO-
XUTENBbHO BNUATH HA OPraHu3Mm >XMBOTHOrO. pyn MCNONb30BaHUN 3TUX
npenapaToB CTUMYNUPYETCA VMMMYHHbI OTBET OpraHu3ma >XMBOTHBbIX,
BO300OHOBNSAETCA HOPMOBUOLEHO3, NPU 3TOM NPOAYKTHI XXMBOTHOBOACTBA
OCTalTCs 9KOMOrM4eckn Yncteimu [3].

MexaHu3m gencTems NpoBMOTUKOB NPOSIBIISIETCA B UX CNOCOBHOCTU
aKTUBHO 3acensiTb XENyAOYHO-KMLLEYHbIN TpakT, NMpou3BOAuTb Guono-
MMYeCcKn aKkTUBHble MeTabomnuTbl, KOTopble ObecneynmBalT UX BbhKMBa-
eMocTb B 6opbbe C MaToreHHbIMW MUKPOOPraHM3Mamu, YCTOMYMBOCTb K
OEVCTBUIO Xenygo4HOro coka uxenyn [4].

Mpn nopbope nonesHbIX MWKPOOPraHM3MOB CriefyeT Y4uMTbiBaTb
MHOro ycrioBui. lNMogbuparthb WwWTammbl HEO6X0AMMO 13 60MbLLIOrO KonuYe-
cTBa GakTepuii, KOTopble 06agaoT BbICOKOM CKOPOCTbIO pocTa U BbICTpO
NPWXMBASIOTCS B CPeAe Xeryao4HO-KULLIEYHOro TpakTa [3].

PabGoTa BbinonHanack B COOTBETCTBMM C MJSTAHOM IPaHTOBOro Mpo-
exkta AP05132442 «Pa3paboTka TeXHONOrMm n3roToBreHnst npobuoTmye-
CKOro npenapaTay QHTEPOKON» N CO34aHME €ro OMbITHO-NPOMbILLNIEHHOrO
obpasua»r.

Llenb pa6oTbl - /3yunTb CNEKTP aHTaroHNMCTUYECKON aKTUBHOCTU U
YCTOMYMBOCTU K LENCTBUIO XKEJTYAOYHOro CoKa U1 Xerndm npodmnoTmyecKkoro
wramma E.coli 64T

MeToabl uccnegoBaHui. ViccnegoBaHus npoBogunuck B nabopa-
Topun npoTtuBobakTepnosHon GuotexHonormm KasHAY. O6bektom uc-
crnepoBanus sisunicst wtamm E.coli 647, ncnonbsyembin onsi M3rotosne-
HMSt NPOBMOTHKA «SHTEPOKOMY.

OcHoBHble pe3ynbTartbl. OgHoM M3 Hambornee UEHHbIX CBOMCTB
NpoBMOTMYECKNX NMpenapaToB SBSETCA UX aHTarOHUCTUYECKast aKTuB-
HOCTb MO OTHOLUEHUIO K MAaTOrEHHbIM YCITOBHO - MATOreHHbIM MUKPOOP-
raHM3amam.

AHTaroHMCTUYECKYI0 aKTUBHOCTb M3ydanu Ha MIOTHbBIX MUTATENbHbIX
cpepax. O cTeneHn aHTaroHMCTUYECKON aKTMBHOCTU M3yvaeMbix npenapa-
TOB K K&XXAOMYy TECT-MUKPODY Cyamnu no LUMPUHE 30Hbl 3a4E€PXKKU pocTa
nocriegHero: go 10 mm-cpeaHsisi, 6ornee 20 MM - BbiCOKasi; OTCYTCTBUE
30HbI 3aEPXKKN POCTa - HYNeBask aHTarOHUCTUYEeCcKasi akTUBHOCTb.

AHTaroHMCTMYECKYH0 aKTUMBHOCTb Mnpenaparta onpeaensnu B OT-
HOLeHnn TecT-kKynbTyp: E.coli, Salm.typhimurium, Salm.dublin, Salm.
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choleriaesuis, Salm.abortusovis. Proteus vulgaris, Staphylococcus
aureus, Streptococcus pneumonia, Klebsiella pneumonia, Bacillus subtilis.

B kadecTBe TeCT-KynbTyp ObinM B3sTbl KyNbTypbl B XO39MCTBax An-
MaTMHCKON 06riacTu, U30NMpoBaHHbIE OT OOMbHBLIX XMBOTHbLIX U Obnaga-
loLLME MaTOreHHbIMM CBOMCTBAMU. AHTaroHUCTUYECKYK aKTUBHOCTb CYXOro
npenapaTta «3HTEpPOKON» M3ydanu B CpaBHeHUW ¢ npenapatoM «OnuH»
(Poccus), cogepxxawmin kynbTypbl Bacillus subtilis v Bacillus licheniformis.

AHTarOHUCTUYECKYID aKTMBHOCTb onpegensany mukpobuonoruye-
CkuM crnocobom — metogoM anddysnm B arap (Metog nyHok). B vawkax
MeTpwn, 3acesiHHbIX TECT-KyNbTypamu, caenanu nyHku. B nyHku BHocunm
CYCMEH3MI0 U3 CyXMX npenapaToB «OHTepokon» n «OnuHy» (Tabnuua 1).

PesynbTathl onpegeneHns aHTaroHMCTUYECKON akTMBHOCTW mpena-
pata CBMOETENbCTBYHOT, YTO npenapart «OHTepokon» n «OnuH» noga-
BMSIOT POCT BCEX UCCMEAOBAHHbIX TECT-KYNbTYP, MPUYEM 30HbI 3a4EPXKKN
pocTa TEeCT - KyNbTyp COCTaBNATT 25-32 MM.

Tabnuua 1 - AHTaroHMCTUYECKas akTUBHOCTb Npenapara «QHTEePOKO»

[nameTp 30H NoaaBreHns pocTa TECT-KYNbTyp (MM)

%) g o)
Mpenapatel | < 2 2 3 S 32 g a5 g S
penaparel | S | 2 | £ |58 8 |28 3 88| §| %
8 S k%) 1N} oS s |3 [} 2
2 A S L3 o 2 § | o

<

%) % [&] (%} Q. >
OHTepokon 23 28 27 30 31 26 27 32 31 30
OnuH 22 28 26 29 31 25 27 30 31 30

OnpedeneHue 4yscmeumesnibHOCMU fipenapama «SHMepPoKon» K
Xxenyu, consHol kucrome. CycneHsuio nccrieqyemoro npenaparta «3OH-
Tepokony Kynbtusuposanu Ha MIMB (pH 7.0-7.4), copepxawen 1, 5, 10,
20, 30 n 40% >xenuun. B akcnepnmeHTax MCNONb30Bany npenapar xenyu
meguumHckuin (Cholemedicata), cogepxalnin HaTypanbHY0 My3bIPHYHO
XXenyb KPYMHOro poraTtoro ckoTa.

CycneHsunio uccriegyemoro npenapata «GHTEPOKOMn»  KyrnbTUBUPOBa-
nn B TeyeHne 24 1 48 4. YCTONYMBOCTb K XKen4m onpegensnun no yposHo
HakonneHnst buomacchl, nameneHno uncna KOE n pH cpegbl. Konnyectso
XKM3HECNOCOBHbIX KNETOK BakTepuii B 1 M cycneHsmm (YMcno KonoHmneobpa-
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sytowmx egnHny, — KOE) onpegenanu MeToaoM npeaenbHbiX pasBeaeHuin
(o1 10?2 go 10°) npw BbiCcEBE Ha NMOTHblE NUTaTENbHble cpeabl (MIMA). MNo-
Ka3aHus CHMManum HenocpeacTBEHHO MOCMe BHECEHUS CYCMEH3UW KyrbTyp
pa3Hbix pa3segeHun Ha MINA yepes 24 KynbTMBMPOBaHMS UX B TepMocTaTe
npu 37°C B TeyeHne 18-20 4. 3aTtem nNpoBoAMNCS NOACYET BbIPOCLUMX KO-
NOHWIN. AHANOrM4YHbIN ONbIT GbIN MPOBEAEH NOCHE KYNbTUBMPOBAHUS Cy-
CMEH3UM UCCreayeMoro rnpenapata « OHTepokon» B TeveHune 48 4. B MIb.

PesynbTaThl nccnegoBaHvs nokasanu, Y4TO Mpu BbICEBE CYCNEH3WM
nccriegyemMbix KynbTyp B passegeHun - 102 Ha MIMA (onpeaeneHne XuBblix
KrneTok), Belpocwmx B MIMB ¢ cogepxaHnem pasnunyHbiX KOHLEHTpaLumn
xenum vepes 24 u 48 4. Habnoganca pocT wrammoB E.coli 64 co cpep
copepxawmx 1%, 5%, 10% n 20% xenun. Hambonblwas 6uomacca Ha-
6rroganacb Ha 1 cyT. (4epe3 24 4.) KynbTUBMPOBaHUSA, TUTP BakTepun
(KOE) paBHsincsa npu BbiceBe B passegeHuun: 102 (100 KOE) — wrtamm
E.coli 64T- 85 - 90 KOE un3 100. Tutp 6akTepuii npu BbICEBE UCcrenye-
MbIX KynbTyp Yepes 48 4. paBHsincs B cpegHem 65-74 KOE m3 100.

Poct wramma E.coli 64" Ha cpepax, cogepxaulen 30 n 40% xen-
un He Habnwopgancs. besycrnoBHO, NpUMeHeHe npenaparta «OQHTEPOKOI»
Ha ocHoBe wWTamma E.coli 641" cnocobcTByeT HOpManM3aunm KULLEYHOW
MUKpPOMopbI 1 akTMBmn3aLmm obmeHa BeLwecTB B OPraHn3Me >XUBOTHbIX.

OnpepeneHne 4yBCTBUTENBHOCTU WTamma E.coli 64 k consiHon
KMcnoTe NpoBOAMIM (POTOKANOPUMETPUYECKMM METOLOM MO M3MEHEHUIO
ONTUYECKOW NITOTHOCTW BYMNbOHHBIX KyNbTyp Npy 06aBneHnn pasnmyHbIX
KOHLEHTPaLNA CONSIHON KMCAOThbI, KOTOpasi CpaBHMBanacb ¢ KOHTPOSEM,
raoe Habnganock pasMHOXEHWE nccregyeMblix KynbTyp B cpegax 6es Ha-
NNYNA CONSHON KUCNOTbI. B kayecTBe 3TanoOHHON KynbTypbl UCMOMb30Ba-
nn wtamm E.coli 04 (S — chopma).

OQHOBPEMEHHO, YCTOMYMBOCTb K COJNISIHOW KUCROTE WccriegyeMbixX
KynbTyp SLIEPUXUIA ONPEeAensanu no ypoBHIO HakonmeHus Guomacchl, ns-
meHeHnto yncrna KOE mn pH cpeabl. KonuyectBo )n3HecnocobHbIX KIeTok
GakTepuii B 1 cm?® cycneH3mm (4ncno konoHneobpasyowmx eanHut, — KOE)
onpenensnu MetToaoM npeaenbHbix passeaeHnii (o1 10?2 go 10°) npu BbI-
CeBe Ha NnoTHble NnuTaTtenbHble cpegpl (MIA).

LWramm E.coli64l” Beipawmsanu Ha MIB (pH 7.0-7.4), copepxaluen
0,1%, 0,2%, 0,5%, 0,8%, 1,0%, 1,2%, 1,5%, 1,8%, 2,0% 1 2,5 % consaHon
kncnotbl. WTamm E.coli 64 kyneTuBmpoBanu B TeyeHne 24 u 48 4. Pe-
3ynbTaTbl pocTa MUccregyeMbix KynbTyp B nutaTenbHbix cpegax (MIMB) ¢
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copgepxaHmeM n 6e3 cogep)kaHnsa CONsIHOM KUCMNOTbl MPOBOAUIM Yepes 24
1 48 4. KyNbTMBMPOBaHUSA cpef B TepmocTate npu 37°C.

PesynbTaTbl 3yvyeHus pe3ancTeHTHOCTU WwTtamma E.coli 641 k cons-
HOM KMCroTe No (hOTOKONOPUMETPUYECKOMY METOOY CBUAETENLCTBYHOT,
4YTO POCT uccrnegyemon KynbTypbl E.coli 64 Habnoganca B cpegax co-
OepPXaLLyX COMsHYI KUCMOTY B KOHUeHTpaumsx 0,1%, 0,2%, 0,5%, 0,8%,
1,0%, 1,2%, (Nnpu nccnegoBaHMy BbIPOCLUMX LUTAMMOB Yepes 24 4.) 1 Ha
cpedax cogepKallimMx CONsAHY KUCROTY B KoHueHTpauuax 0,1%, 0,2%,
0,5%, 0,8%, (mpu nccnegoBaHMM BbIPOCLLMX LUTAMMOB yepes 48 4.). B
KOHTpoOme Habmpancs pocT Bcex KynbTyp Ha cpefax, He coaepalumx
COJSIHYIO KMCIOTY.

[MapannensHO ndyyanu yCToM4YMBOCTb K CONAHON KMCIOTE KyrbTypbl
E.coli 64T no ypoBHI0 HakomnneHust bBuomacchl, nameneHuto yncna KOE me-
TOOOM npegenbHbix pa3seneHuin (ot 102 no 10°) npu BbicEBE BbIPOCLLMX
KynbTyp (4epe3 24 1 48 4.) Ha NNoTHbIE NuTaTenbHble cpegpl (MIA).

Y4yeT pe3ynbTaTtoB OnbiTa MPOBOAMIIN MOCIE NOCEBA CyCMEH3Nn Uc-
crnedyemon KynbTypbl pa3Hbix passedeHun Ha MIMA, yepes 24 4. Kynb-
TUBUPOBaHUs ero B Tepmoctate npu 37°C. 3atem npoBoauncs nogacyet
BbIPOCLLMX KOFTOHUWMN.

PesynbTaThl nccrnegoBaHus nokasanu, Y4TO Npu BbiceBe 24-4acoBoOn
cycneHsum Wwtamm E.coli 64T B passegeHun - 102 Ha MIMA (onpegeneHve
XMBbIX KIETOK), Bbipocwmx B MINB ¢ cogepXaHuem COMsiHOM KUCMOTbl B
KoHueHTpaumsix 0,1%, 0,2%, 0,5%, 0,8%, 1,0%, 1,2%, 1,5%, 1,8%, 2,0%
n 2,5 % poct Habnoganca wrtammaE.coli 641 (ot 7800 89 KonoHui).
AHanornyHble pesynbTaTtbl ObInM NosydeHbl Npy BbiceBe 48-4acoBOW Cy-
CMEH3UM nccrnenyemMbixX KynbTyp B TEX XKe KOHLeHTpauusx. PocT BeipocLumnx
KOE wTamMMOB 3LLEepUXUn COCTaBnsn B cpeaHeM oT 55 o 64 KonmoHun.
BbiceBbl co cpen cogepxawmx 1,8%, 2,0% un 2,5 % consaHon KNCnoTbl He
Aanv pocTa nccriefyeMon KynbTypbl, HE3aBUCMMO OT JKCMO3WLMU Kyfb-
TUBMPOBaHMUS.

BbiBoabl. PesynbTatel  MccrnegoBaHWs CBUAETENbCTBYIOT, YTO
wramm E.coli 64" obrnagaet Habopom CBOWCTB, MO3BONAOLLNX KOHKYPU-
poBaTb C MATOrEHHLIMU U YCITIOBHO MATOrEHHbIMU MUKPOOPraHM3mMamu u
yAOBMEeTBOPATb CriegytoLwmmM TpeboBaHmsaM: SBNAeTcs HopMarbHbIM 06u-
TaTenem XenygodHO—KMLIEYHOro TpakTa 300POBbIX XKMBOTHLIX; HenaTo-
FEHHbIA N HETOKCUMYHBIN; NEePEHOCUT naccax yepes xenyaok (obnagatb
onpeaerneHHbIM YPOBHEM YCTONYMBOCTH K XKEMNYN 1 CONSIHOM KUCMOTe).
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Takum o6pasom, npoBedeHHble WCCredoBaHWs Oal0T OCHOBaHWe
npeanonaratb, YTO NOAX0A K pa3paboTke NPOBGUMOTUKOB OOMKEH OCHOBbI-
BaTbCA Ha M3YYEHUM MHOMMX MapameTpoB, BKMOYAOLIMX B NEPBYO O4e-
penb BCECTOPOHHIO OLIEHKY CBOMCTB MUKPOOPraHNM3MOB — NMPoBMOTUKOB.
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"HayuHblI LeHTp NpoTMBOMHDEKLMOHHBIX NpenapaTos, r. Anmatsl, KasaxctaH

NMPECHOBOAHLIE MUKPOBOLOPOCIIU
KAK MECCEHIXXEPbI BUOJIOTMYECKU AKTUBHbIX
BELWECTB B CO3AHUN HOBbIX PAPMAKOJIOTMYECKUX
rPynn NEKAPCTBEHHbIX NMPEMAPATOB

AHHoTauus. B nccnepoBaHnm o6ocHoBbIBaeTca pas3paboTka HOBbIX dapmako-
JIOrMYECKMX TPYNM FIeKapCTBEHHbIX NpenapaToB HAa OCHOBE MUKPOBOOOPOCIEN C
YHVKanbHbIM KOMMIIEKCOM aaayKkToB noaa. Tepputopust KazaxctaHa oTHOCUTCS K
3HOEMUYHBIM MoAoAeULNTY, YTO CONPOBOXOAETCA XPOHUYECKON NOAHOW Heao-
CTaTOYHOCTbI HACENEHMS 1 MOITOMY MOMyYeHNe ANs XXUBOTHbLIX/PbIO 3chdekTmB-
HbIX, 6e30MacHbIX U Mano3aTpaTHbIX KOPMOBbIX J06aBOK, coaepKalimx aaayKTbl
noaa, U NOCTynawLLMX B OPraHM3m YesnioBeka no NULLIEBOW LieMNOYKe C MpoayKTa-
MU NUTaHUSA, ABNSETCA akTyanbHbiM. C ApYyron CTOpOHbI, OPMUPOBAHME pe3n-
CTEHTHOCTM GakTepuanbHbIX LTAMMOB K aHTUOMOTUKAM MPUBOAUT K BO30OHOB-
TNEeHV0 pa3paboToK flekapcTB Ha OCHOBE oda ¢ 6oree LWNMPOKON aKTUBHOCTBIO U
MEHbLUEN BEPOATHOCTBI MHAYLIMPOBAHUSA MUKPOOHOM pe3ancTeHTHoCcTU. Mukpo-
BOJOPOCHN SABMSKTCA UaeanbHOW nnatopMon ANa cMHTe3a HoBbIX hopm ad-
ekTMBHbIX NpenapaToB. OHM CNOCOGHbLI NPU BUOAKKYMYMALUN U3 3aXBaYeHHbIX
MOHOB 06pa30oBbIBaTh HETOKCUMYHbIE COEAUHEHMS B BUAE OEMKOBbLIX KOMMIIEKCOB,
YMeHbLLAs TOKCUYHOCTb aKTUBHOW CyOCTaHUMM MOTEHUManbHOro Guonornyeckm
aKTUBHOrO BellecTBa.

KnroueBble cnoBa: nogHas HeAOCTaTOYHOCTb, OakTepunanbHast Pe3VCTEHTHOCTb,
MMWKPOBOAOPOCIN, NPECHOBOAHBIE MUKPOBOAPOCHIN.

Tyningeme. Ocbl 3epTTey biperevt agaykTel og KelleHiMeH Mukpobangbiprap
HeriziHge »kaHa npenapaTtTapiblH, hapMakonorusnblK TONTapbIHbIH - AaMybIH
Herisgenai. KasakctaH PecnybnukacbiHblH aymaFrbl Mo TanwbinbiFbl  YLUiH
aHAeMukanbik 6onbin Tabblnaabl, 0N XxanbIKTbiH CO3blnManbl HofxeTicneyLiniriMeH
Oipre >xypepni, coHabIKTaH xaHyapnapra/6anbikTapra, agaMHblIH AeHecCiHe a3blk-
Tynik Ti3beri GoMbIMEH eHri3ineTiH MoA KocbiHAbINapbl Gap Tuimai, Kayincis
KeHe ap3aH a3blk kocnanapblH kabbingay maHbi3abl 6onbin Tabbinagbl. ExiHLi
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XafblHaH, GakTepusanblK WTaMaapAabliH aHTMOMOTUKTEpre Te3iMAiniriH apTTeipy
nogka HerisgenreH npenapatrapAbliH AaMybiH XaHOaHAbIPYFa XoHE MUKPOOTbLIK,
Te3iMAiNiKTiH TeMeHaey bIKTUManabiFblH a3anTyra akeneni. Mukpobangbeipnap —
TViMAI NpenapaTTapAblH XaHa TYPrepiH CUHTe3aeyre apHanfaH MiHci3 anaH 6o-
nbin Tabbinagbl. Onap noteHumanabl GuonorvAnbiK akTUBTI 3aTTbiH OenceHai
3aTbIHbIH YbITTbIbIFBIH TOMEHOETE OTbIPbIN, aKybl3 KELeHi TypiHAe Yrnbl emMec
KOCbINbICTap any yLWiH Ty3ganfaH noHgapaaH buoakkymynsaumsanayra kabinetTi
MuKkpobangbipnap.

TyniHai cespep: 1ion TanwbinbiFbl, GakTepuangbl Kapcbiblk, MUKpobanapip,
TyLLbl Cy MMKpoOanabipnapbl.

Abstract. This study substantiates the development of new pharmacological
groups of drugs based on microalgae with a unique complex of iodine adducts.
The territory of the Republic of Kazakhstan is endemic for iodine deficiency, which
is accompanied by chronic iodine insufficiency of the population, and therefore,
the receipt of effective, safe and low-cost feed additives containing iodine adducts
entering into the human body through the food chain with food is an actual one. On
the other hand, the formation of resistance of bacterial strains to antibiotics leads
to the resumption of development of iodine-based drugs with a broader activity
and a lower probability of inducing microbial resistance. Microalgae are an ideal
platform for the synthesis of new forms of effective drugs. Microalgae capable
of bioaccumulating from trapped ions to form non-toxic compounds in the form
of protein complexes, reducing the toxicity of the active substance of a potential
biologically active substance.

Keywords: iodine deficiency, bacterial resistance, microalgae, freshwater mi-
croalgae.

BeegeHue. B 1990 r. MnmpoBbIM COOOLLECTBOM NMPU3HAHO, YTO 040
AeduunTHbIe PacCTPOMCTBA OTHOCATCS K Havboriee pacnpoCTpaHEHHbIM
HenHEKLUNOHHBIM 3aboneBaHnsM Yyenoeka 1 B 118 cTpaHax paccmatpu-
BalOTCH B KayecTBe Npobnembl 3gpaBooxpaHeHnsi. Okono 30% HacerneHus
WCMNbITbIBAOT PUCK MOCMEACTBUA MOOHOW HeJOCTAaTOMHOCTU M Haumboree
YS3BMMOW IPYMMNON Npu3HaHbl eTW 1 6epeMeHHble XeHLMHbI. KasaxcTaH
MCNbITbIBAET HEQOCTaTOK Moda B MOYBE U BOAE, U COOTBETCTBEHHO B
MECTHbIX MPOAYKTaX MUTaHUS, YTO COMPOBOXOAETCH XPOHMYECKOW 1oa-
HOW HeJOCTaTOYHOCTbIO, BbI3biBas LUMPOKMI CMeKTp 3abonesaHui (300,
KPETUHU3M, MEPTBOPOXAEHNE, CMOHTaHHble abopThbl, BPOXAEHHbIE aHO-
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Manuu pasBUTKs, rMNOTEPUO3) N HOPMUPYA KOMMEHCATOPHbIE peakuunn
opraHuama. ViccnegoBaHue onpeferieHns ypoBHA rofa y xutenen Ka-
3axcTaHa, nokasarno, 4To y 6ornee NonoBMHbI XEHLUMH PenpoayKTUBHOIO
BO3pacTa oTmevaetcs gecpmunt noaa [1]. B c1. 161 Kogekca Pecnybnukm
KasaxcTtaH «O 300poBbe Hapoaa U cucTeMe 34paBoOXpPaHEHUSA» OTMeYa-
eTcs npobnema nogogeduunTHbIX coctoaHui. B coeBpane 2010 r. Kasax-
cTaH Obin npusHaH mMexayHapoaHbiMu opraHusaumammu (CDC, UNICEF,
WHO, MI, IGN) n CeTbto ycTONYMBOrO ycTpaHeHns aeduvumra noga crpa-
HOW, AOCTUrLWEN YHUBepcanbHoro rnognposaHms conu (YUC).

B HacTosilLlee BpemMSA MOXHO BblAeNnWTb ABE Ipynnbl, MPOBOSUMOMN
MoAHON NPOUNAKTUKM B CTpaHe: uHOusudyarbHas - npegnonaraeT uc-
Nonb30BaHVe NPOPUNAKTUYECKNX NIEKAaPCTBEHHbIX CPEACTB, B TOM YKCTE U
nueBbIX 0OaBOK; epyrnnosasi - nogHasi npodunakTMka nogpasymeBaeT
npvem npenapaTtoB, COAePXKaLLMX 1o, rpynnamu HaceneHns ¢ Hambonb-
UMM PUCKOM Pa3BUTUS MOZOAEDULNTHBIX COCTOAHMIN (OeTU, NOAPOCTKM,
GepemMeHHble 1 KOPMSILLME XeHLWMHbI). [JaHHble MeToabl NpodunakTnku
ABMSOTCA 9KOHOMMYECKM JOPOrMM cnocobamm BOCMOSTHEHNS HedocTaTka
nopa. MNMpu 3TOM NpPaKTUYECKN He pacCMaTpUBaOTCA BO3MOXHOCTM NOCTY-
nreHns hoda B COCTaBe NULLIEBOrO paLyoHa YenoBeka yepes MACo, anua u
pbIOy. Kak n3BecTHo, nog B coctaBe GenkoBon MoneKynbl MOXeT becnpe-
NSATCTBEHHO MPOHMKaTb Yepe3 KNeTOYHYI0 CTEHKY B OpPraHu3M YerioBeka v
6ornee achhekTUBHO NPOSABASATL CBOM OMOMNOrMyeckne CBOMCTBA.

[Moatomy monydeHve Ans XMBOTHbIX/PbIO adhdekTBHbIX, 6e3onac-
HbIX M Mano3aTpaTHbIX KOPMOBbIX 400ABOK, CoAepXalLMX agayKTbl hoaa,
1 MOCTYNaloLLMX B OPraHn3M YyenoBeka no MuLLEBON LEeNoYKe C npoaykTa-
MW NMUTaHUdA, MoXeT BbITb akTyanbHbIM. C ApYyron CTOPOHbI, YBENUYEHNE
yncna GakrepuanbHbIX WTAMMOB, (POPMMPOBAHNE UX PE3UCTEHTHOCTU K
aHTMOMOTUKaM MPMBOAUT K BO3pacTaHUO MHTEepeca uccregoBaTtenen K
MeOULMHCKUM pa3paboTkaM HOBbIX, 3PMEKTUBHBLIX 1 9KOHOMUYECKU Bbl-
rOAHbIX NPOTMBOMUKPOOHBIX NpenapaTtoB. B yacTHOCTK, K BO30OHOBIEHUIO
pa3paboToK flekapCTB Ha OCHOBE Mofa C boree LWMPOKON aKTUBHOCTBIO U
MeHbLUEN BEPOSTHOCTBIO WHAOYLMPOBAHWS MUKPOOHOM PEe3NCTEHTHOCTH,
yem aHTUBMOTMKN. AJQOYKTbI 0fa Ha OCHOBE kapbormgpaToB npeacras-
NAT coOON MHHOBALMOHHBLIA KOMMMEKC, MO3BOMSANLWNA aKTUBHO WK
NMacCMBHO MPOHUKaTb Yepe3 KIEeTOYHYK CTEHKY 3efleHbIX MPEeCHOBOAHbIX
MUKPOBOAOPOCIEN, CBA3bIBATLCS C Bernkamu KrneTku, TeM caMbIM akTUBK-
31pys UX METAbONMYECKYD aKTUBHOCTb. OTO MO3BOMSET CO34aTh HOBEWN-
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Y0 NPOdOMNaKTUYECKYD KOPMOBYO A00aBKy K pauMOHy akBaKynbTyp v
XMBOTHbIX NMPY MacCOBOM pasBedeHnn/cogepXaHnum, YTo YMEHbLUUT Mpu-
MEHEHNE CUHTETMYECKMX FTOPMOHaITbHbLIX MPenapaToB 1 aHTMONOTMKOB.

Kak n3BecTHO, BHegpeHEe MHDEKLUNOHHOIO areHTa ConpoBOXaaeTcs
dOM3NONOrMYECKUM M UMMYHHBIM OTBETOM Ha noBpexaeHue TkaHen. Ma-
Kpodharm urparT BadkHYIO pOSib B BOCMarneHumn, reHepupys BocnanuTenb-
Hble meamaTopbl, Bkmodas NO n PGE, [2]. MHrmbuposaHue Bocnanu-
TerbHbIX MeanaTopoB MOXHO paccmaTpmBaTb OAHOW U3 3PPEKTUBHBLIX
cTpaTermn neveHus 6akrepuanbHbix 3aboneBaHuin.

[MprMeHeHne pacTeHuii MOXHO paccmaTpuBaTth Kak ObICTPbINA, 9KO-
normndeckn 6e30nacHbIN M SKOHOMUYECKN BbIFOAHbIV NOAX04 ANs Npoun3-
BOACTBA pasnnyHbix oopM npodunaktTmyecknx npenapaTos. B npouecce
BuocrHTe3a (PyHKUMOHAaNbHbIE FPYMMNbl PACTEHWI CRYXXaT Kak MNOCTaBLLM-
KM aKTUBHOW CyBCTaHLUMM BHYTPb KIETKW, MOrYT YMeHbLUAaTb TOKCUYHOCTb
aKTMBHOW CcybCcTaHumMmM NoTeHUMansHoro Guonormyeckn akTMBHOIO Belle-
ctBa. MrKkpoBOAOpoOCnU ABNATCA naeansHon nnaTtdopMon Ans cuHTesa
HOBbIX POPM 3(PDEKTUBHBIX NPEnapaToB, Tak Kak OHM BbICTPO pacTyT u
npoun3sBogAT 6onbLyo Guomaccy npu 6ornee HM3koM ctonmocTu. LLnpokoe
pacnpocTpaHeHne, MHOroobpasne MUKPOBOZOPOCIEN, OrPOMHas 3KOMo-
rmyeckasl NNacTMYHOCTb, ONPEeAEnsioT nx metabonmyeckme CBOMCTBA, B
TOM 4uMcrie B OTHOLWeHWUM hapmakonormyecknx npenapatoB. B npouec-
ce OuocuHTe3a yHKLMOHambHbIE FPYMMbl PACTUTENbHbLIX OPraHn3MoB
cnyXaT Kak MOCTaBLUMKN aKTUBHOW Cy6CTaHLMM BO BHYTPb KMETKW, TaK U
MOTYT, YMEHbLUAT TOKCMYHOCTb aKTMBHOW CyGCTaHUMM MOTEHUMAarbHOro
riekapcTBEHHOro cpeacTtsa. MukpoBogopOCn, MOTyT SBAATbLCA  CaMOW
naeansHON NnaTopMon Ansi CUHTE3a HOBbIX (OOPM JleKapCTBEHHbIX Mpe-
napaTtoB, Tak OHM BbICTPO pacTyT M NPOM3BOAAT GonbLUy0 Bromaccy npu
Gornee HU3KON CTOMMOCTMU.

B pabote [3] noka3aHo, 4YTO MMKPOBOAOPOCHM MOTYT YIydLINTb NUTa-
TenbHYI LLeHHOCTb MPOAYKTOB MUTaHWS 118 YenoBeka 1 KopMa 41151 KUBOT-
HbIX, U MOTYT ObITb NCMONb30BaHbI ANs NPOM3BOACTBA LUMPOKOrO CNekTpa
BUONOrMyeckn akTUBHBIX COeAVHeHUN: 6enkoB, XWPOB, YrNEeBOAOB, BU-
TaMUHOB M OpraHNYeckux MuHepanos, aPEKTUBHO yrydllasa 300pOBbe
nogen 1 XMBOTHLIX. ABTOPbI CTaTbk [4] OTMETUNN, YTO MUKPOBOAOPOCHN
npeacTaBnsanT cobon pasHoobpasHyo rpynny OOHOKMNETOYHbBIX POTOCKH-
TETUYECKMX JYKapuoT U ux GmuopasHoobpasne HacuuTbiBaeT o 70000
BMAOB, NPUHaAnexalwmx K pasnuyHeiv tunam Cyanophyta, Rhodophyta,
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Chlorophyta, Pyrrophyta, Cryptophyta, Haptophyta, Heterocontophyta u
Streptophyta. B pabote [5] oTMeueHo, 4To Haubornee GUoTexHonornye-
CKN 3HaYMMbIMM MUKPOBOAOPOCNSAMU SBMASKOTCA 3eneHble BOO4OPOCy
(Chlorophycea), KoTOpbl€ LUIMPOKO KOMMEPLMANM3NPYTCS, MaBHbIM 00-
pa3oM, B Ka4yeCcTBe NuLLEBbIX 40OABOK ANs MOOEN U XKUBOTHbIX.

B cBounx pabotax [6, 7] aBTOpbl 0TMeyanu, uyto Chlorella — poa ogHo-
LilenoYeYHbIX 3eneHblX BOOOPOCIEN, KOTOPbIN COOEPXKUT aMUHOKUCMOTbI,
Genku, BUTaMuHbIl, NULLIEBBIE BOMOKHA, MIOTENH, BUONOrMYeckn akTMBHbIE
BewecTBa u xnopocunnel. B paboTe [8] nokasaHo, YTO B cocTaBe coe-
OVHEHWIN XITOPENsbl MOXHO BblAENUTb GENKOBbIA KOMMOHEHT C BbICOKMMM
noTeHumManbHbIMK CBOWCTBamMu — haktop pocta xnopennel (CGF). B pa-
6ote [9] BbISBUNK, YTO NpeacTaBuTenu poga Chlorella, kak nuTatensHas
pobaBka, MMeKT MoNoXUTenbHble AhdeEKTbl, NPOSBNAS MMMYHOMOZY-
NSAUMOHHYI0, aHTUOKCUOAHTHYIO 1 penapauyoHHY0 akTUBHOCTU. ABTOpbI
ctatbk [10] akcnepumMeHTanbHO 06ocHOBanu, YTo Hanbornee N3BECTHbIN
npeacTtaBuTens poaa — Chlorella vulgaris — Bua, BCTpeyatoLmiicsa B BOAE
OTKPbITbIX BOAOVMCTOYHUKOB, MyXax, Npyaax u rpsaan nyx, n3-3a BbICOKOro
copepxaHus 6enka MoXeT 3aMeHUTb PbIGHYH0 1 coeByto MyKky Ha 5-10 %
6e3 oTpMuaTENBbHOrO BAMSIHWUS HA MPUPOCT Macchbl Terna U KO3ULUMEHT
KOHBEPCMM KOPMOB Y pacTyLumx ubinnsaT. B pabote [11] coobuwiaeTtcsa, 4to
Chlorella vulgaris nposiBNsieT NPOTMBOOMYXOSieBOE U TMMNOrMMKEMUYECKOe
OencTBME Yy AnabeTnyecknx MblLLen.

MwukpoBogopocnm SBAATCA MPUPOAHLIMK  BruopemeamaTopamu,
CMOCOBHBIMM NpK BMOaKKYMynsiLMN 13 3axBayeHHbIX MOHOB OOpa3oBbl-
BaTb HETOKCWYHbIE COEAMHEHNS B Buae 6enkoBbix KOMMekcoB. Bo Bpems
BUoaKKyMynsaLMnM M3 3axBadveHHbIX MOHOB, Kak MpaBumno, obpasyoTcs He-
TOKCUYHbIE coeanHenns. Spirulina sp (Oscillatoriaceae) cnocobHa aacop-
BGupoBaTb 3HaYMTENBHOE KONMMYECTBO CBMHLA U LUHKA U3 BOOHbIX PacTBO-
poB, yaanss 90 % Pb?* n 89 % Zn?* B TedeHne 15 MuH. nocrie fobaeneHus
Bogopocnu. OTyeTnueasi cBA3b Mexay pH BogHOro pacteopa metanna u
cBs3bIBaHWe Pb?* cnupynuHon Habnogaetcs npu pH 2-5, 5-9 n 9-12. Co-
pbuns NOHOB TSHKENbIX METaNoB BOAOPOCHbIO HOCUT ABYXCTYMNEHYaTbIN
XapakTep: cHayana MoH MeTanna (U3NKO-XMMUYECKM pacnpenensercs
Ha MOBEPXHOCTM KIeTKM (MaCCUBHbIVM TPAHCMOPT) M MOTOM MPOHUKaET Ye-
pes KrneTovHyto membpaHy (akTnBHbIM TpaHcnopT) [12].

Chlamydomonas mexicana ymeHblLAeT KOHUEHTpauuio asota Ha
62%, pochopa Ha 28% n HeopraHnyeckoro yrriepoga Ha 29% B CTOYHbIX
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Bogax. Kpome Toro, MMkpoBOgOpOCH b XapakTepuayeTcs BbICOKMM coaep-
xaHnem nunmuaoB 33 + 3%, cpean KOTopbIx NpeobnagatoT nanbMUTUHO-
Basl, NMHONEBasi, a-NIMHOMNIEHOBAsA M ONIEMHOBAS XUPHbIE KUCIOThbl. Tak,
Chlamydomonas mexicana SBnsieTCcsi NepCneKTUBHOM AN OAHOBPEMEH-
HOro ygareHusi GuoreHHbIX BELWECTB M3 CTOYHbIX BOA WM MonyveHus 6uo-
ansens [13].

KauecTBO cBETa 1 €ro MHTEHCMBHOCTD SABMAIOTCS KMOYEBbIMU (hak-
TOpaMu AMs HaKomnmeHns BMoNornyeckn akTUBHBIX COEAMHEHUA B MUKPO-
Bogopocnsx. Tak, 6binm nccnegoBaHbl 3PMEKTbl PA3NNYHBIX MHTEHCUB-
HocTeln ronyboro ceeta M ero hoTONeprMogoB Ha POCT U codepaHue
nunnaoB B Chlorella vulgaris ¢ ncnonb3oBaHMEM CBETOM3MYYaOLLLErO ANO-
Oa B nepvogunyeckon kynotype. C. vulgaris BblpawmBanu B TeyeHme 13 gH.
npy Tpex pasnuyHbIX MHTeHcuBHOCTAX ceeTa (100, 200 n 300 BT/m3?) n
TpPeX pasnuyHbiX CBETOBbIX pexumax (12:12, 16:08 n 24:00 4). Makcu-
MarnbHoe cogepkaHve nunuaoB 23,5 % 6bIno nonyyeHo nNpu CUHEM CBETe
npu uHteHcueHocTn 200 BT/M? n dpotonepuoge 12:12 u. [14].

YcTaHOoBMEHbI NpodmnakTMyeckne CBOMCTBA IKCTpakTa Spirogyra
neglecta (Charophyta) npn S3BEHHOM KONMUTE Y MbILLEN, BbI3BAHHOM
OEKCTPaHOM, 3a CYeT aKTMBauMM aHTUOKCUAaHTHbIX (PepMEeHTOB, BOC-
CTaHOBIIEHUS HApYLUEHHON (PYHKLMM MUTOXOHOPWUI, perynsaumm socnanm-
TenbHbIX LUTOKMHOB, Nponudepaummn n CHmkeHnsa anontosa. Kpome Toro,
Spirogyra neglecta nposBnsieT aHTUOKCMAAHTHYHO N HEPPOMPOTEKTOPHYHO
aKTMBHOCTb MpKU caxapHoM AnabeTe 2 Tvna, yBennynBasi akTMBHOCTb Ka-
Tanasbl, rnyTaTMoOHpeayKTasbl, FMyTaTUOHNEPOKCUAA3bl U CHIKasA aKTUB-
HOCTb MarioOHOBOrO AvarnbAeruaa B nevyeHn kpoic [15].

B ycrnoBusax BNMsiHUA aHTPOMOreHHbIX (PakTopoB, BO3pacTaloLlen
UYNCIIEHHOCTN HacerneHns obocTpeHa npobrema MOBbIWEHVS MULLEBON
LIEHHOCTW M 9KOMOMMYHOCTY MPOAYKTOB. B ycrnoBmsix MaccoBoro cogepxa-
HWS aKBaKyIbTyp U CEMNbCKOXO3SMCTBEHHbIX XXUBOTHbIX, OS5 MOBbILLIEHUS
NX NPOAYKTUBHOCTM, OIS NPeaynpexneHns MacCoBOro nagexa Bcreg-
CTBME pa3BuUTUS 3aborneBaHnii pasnmMyHOA STUOMOTUK, LUMPOKO MPUMEHS-
I0TCS aHTUBMOTUKM, CUHTETUYECKME POCTOCTUMYNMPYIOLLME BeELLecTBa U
FOPMOHBI, KOTOPbIE HaKaNMBasCh, Bbi3biBalOT BO3HVKHOBEHNE XMMUOpPE-
3UCTEHTHOCTU. [pn 3TOM BaxHenLlen NpobreMori CTaHOBUTCS AanbHen-
LIee NOCTynreHne 3TUX CoeQUHEHNI B OpraH3M YenoBeka.

MwukpoBogopocnu, kak nobasi knetka, MOryT agcopbupoBarb, Norno-
waTtb u 6ruoTpaHchopMMpoBaTh MOHBI 1ioda, CBA3bIBas Mx C 6enkom m
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obecneunBasi nepexod no nuwieBon Lenoyke. Mmnkposogopocnu cnocob-
Hbl TpaHCOPMMPOBATL HEOPraHMYECKUIA MO B opraHmyecknin. OpraHunye-
CKUN CBSAA3aHHbIN oA B BMomacce MMKPOBOOOPOCIEN MEHEEe TOKCUYEH AMs
NOOEN 1 XXNBOTHBIX, M MOXET MCMOSb30BaTbCS B KAYECTBE MULLU 1 KOpMa.
Kpome Toro, noa, cessaHHbIN ¢ GenkoBbIM KOMMMEKCOM, Gornee adhdek-
TMBHO NPOSIBNSET CBOM OMOMOrMyeckmne CBOMCTBa, BHOCH BKNag B Npobre-
MY MOAHOM HeAOCTaTOMHOCTU. VIMEeHHO BBeAeHVe aaayKToOB Moaa B KIeTKy
MUKPOBOZOPOCIIN MOXET COMPOBOXAATbCA yBENUYEHMEM Ouomacchbl n
NPOAYKTUBHOCTM NUMUAOB, YINIEBOAOB M BENKOB, a TakKe akTuBM3auunen
OPYrnX NOTEHLMaNnbHO-aKTUBHbLIX CBOMCTB MWKPOBOAOPOCIEN, HAaNpumMep,
NpPOTMBOPAKOBbIX. KpomMe TOro, MMKpOBOAOPOCHM CaMU BbIAENSOT B BOAY
BHEKITETOUHbIE KOMMOHEHTBI, KOTOPblE MOryT ObITh Takke OMonornyeckn
aKTUBHbIMU COEOMHEHUAMW, Hanpumep, uToropmMoHbl. MetabonuThbl
MUKPOBOZOPOCIEN MMEKT BOoNnbLUoA MOTEeHUMan Afs MPOMbILISIEHHOTO
pasBUTUSA, TaK Kak OHW BKMOYAKT GMONOrMYeckn akTUBHbIE COEOVUHEHMS,
Takne Kak aHTMOKCMAAHTHbIe, NPOTUBOBUPYCHbIE, aHTUbaKTepuarnbHbIe,
NpOTMBOrpNOKOBbLIE, MPOTMBOBOCNANUTENbHLIE, MPOTUBOOMYXOSEBLIE U
npoTMBoManspunHele addgekTopbl [16]. 3asBnsemble nccregoBaHus
npeacTaBreHbl B KOHTEKCTE MMPOBbLIX pa3paboToOK HOBOrO MOKOJIEHUS
dapmMaLeBTUYECKMX MpenapaToB, codeTarwmux B cebe HeCKonbko dap-
MaKONOrM4yecknx CBONCTB. Tak, BNepBble paspabaTbiBaeTcsi TEXHONOrs
CO3[aHusa KOMMekca noga ¢ 6enkamm MUKPOBOLOPOCTIEN, YTO NMO3BOMUT
HE TOJTIbKO COXPaHUTb MPOTMBOMUKPOOHOE OencTBME Moda, HO 1 onpeae-
NUTb HOBbIE CBONCTBA.

MonyyeHHas GuonorMyeckn akTuBHas kopMoBas gobaska OypeTt
SABNATBCS NEPBO/ OTEYECTBEHHOW pa3paboTkon, npegHa3Ha4YeHHoW A1s
NOBbILLEHNS BUONPOAYKTUBHOCTY PblObl N CENbCKOXO3SINCTBEHHbIX XNBOT-
HbIX, NPOUNAKTNKN 3a00neBaHnn BUPYCHOWN 1 BakTepmanbHON NpUpoabI.
Kak crnepcteue, GyoyT MOMyYeHbl 3KOMOMMYECKM YUCTblE MPOAYKTbl Mu-
TaHus, oboraleHHbIe LeNnbiM KOMMIEKCOM HeOOXoaUMbIX AfNs YerioBeka
BGMONOrM4YeCcKM akTMBHbBIX BELLECTB, B TOM YMCre noacoaepxallummm 6en-
KOBbIMM KOMMJIEKCAMM, YTO B YCITOBUSIX PErMOHanbHOro geduumta rnoga
UMEET KOoJoccanbHOe 3HAYeHWe AN YIyyLleHNs1 MOMOXEHUS CTPaHbl Mo
coumanbHO-3Ha4YMMbIM 3a00neBaHnsAM.

[MockonbKy MUKPOBOAOPOCIN SABNSAKTCA LIEHHBIMU UCTOYHUKAMU HO-
BbIX OMOMOrMyeckn akTUBHbLIX NPOOYKTOB M MUX POCT He TpebyeT Aopormx
cybCcTpaToB, TO OHU MOTYT ObITb SKOHOMUYHBIMU U 3PHEKTUBHBIMUN A5
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MONy4YeHns NMPOAYKTOB C BbICOKOM A06aBMEHHON CTOMMOCTbI0. MUKpOBO-
aopocnu, Takue kak Spirulina maxima, Synechococcus sp., Scenedesmus
obliquus, Porphyridium cruentum, Dunaliella salina, Chlorella vulgaris,
Chlamydomonas reinhardtiiv Anabaena cylindrical copepxaT LeHHble nu-
TaTenbHble BewecTsa [17]. Ocobbii nHTEpEC NpeacTaBnseT NCNoNb30Ba-
HMEe MUKPOBOLOPOCTIEN AN KOpMa XXMBOTHbBIX 1 akBaKynbTyp. Hanpumep,
npecHoBOAHble Me3odunbHble BUAbl Dunaliella, Spirulina v Galdieria no-
NOXWTENbHO 3apeKkomeHAoBanu cebs B kayecTse KopMoBon fobasku [18].

BaxHbIM (hbakToM SBRSieTCs To, 4TO NPOAYyKTaM U3 MUKPOBOOOPOCHEN
mMoxeT 6biTb npuceoeH ctatyc GRAS (US FDA) — kak 6e3onacHbiv anst no-
TpebreHnsi, He BPEAHbIV U HE TOKCMYHbIA NPY UCNONb30BaHuW. Spirulina n
Chlorella BaxxHbl Kak 300pOBbIE MULLEBbLIE MPOAYKThI 1 NULLIEBbIE [OOABKM
C TakUMK KaK NpenMyLLeCTBaMM KakK: YCUINEHNE aKTUBHOCTU UMMYHHOW CU-
CTEMbI, MPOTUBOOMYXOSiEBbIE 3PDPEKTbI N CTUMYNALUS POCTA KUBOTHBIX
n3-3a BbICOKOrO COAepKaHus GenkoB, BUTAMMHOB, akTUBHbIX Monvcaxa-
PVAOB 1 APYrMX BaXHbIX coeguHeHnn [19].

PesynbTatom siBNseTcs He TONbKO CO34aHuMe BMOoNormveckn akTmB-
Hon fo6aBKM — KOMMIIEKC MUKPOBOAOPOCI M M aAayKTOB MoAa, HO 1 co3fa-
HVME OCHOB ANS NOMydYeHns1 PEKOMOMHAHTHbIX BGENKoB, CNPOC Ha KOTopble
pacteT B Mupe. [lonyyeHHble pekoMBrHaHTHbIE Benkn pacTeHnin umeroT
CTPYKTYpHbIE, OMOXMUYeckme N PpyHKLMOHaNbHbIE CBOMCTBA, NpaKTuye-
CKN naeHTn4YHble Berkam B opraHuame yenoseka n XnBoTHbIX [20].

BbiBogbl. Pe3ynbTaToM NpOBOAUMBIX WCCreLOBaHUM SBMSieTCH
pa3paboTka pekoMeHgaumm GUONorM4Yeckn akTMBHOM oGaBkM, KOTOpas
npegcTaBnsieT cobo MMKPOBOAOPOCNU C agdyKtamu noga, n byget uc-
nonb30BaTbCs Kak kopMoBas [obaBka 4515 pblb 1 CENbCKOXO3ANCTBEHHbIX
XUBOTHbIX C LiENbIO NMOBbILLEHNS X BMONPOAYKTUBHOCTU U NPOOMNaKTUKN
NHPEKLMOHHBIX 3aboneBaHuin. He ncknovaeTcsa codeTaHne Kak HyTpUeHT-
HbIX CBOMCTB pa3pabaTtbiBaeMon G1Monormieckn akTuBHoM JobaBku, Tak n
NMPOTEKTOPHOW aKTUBHOCTW MPW OCIOXHEHHbIX OOMEHHbIX 3aboreBaHuUsIX.
BrnepBble paccmaTpuBaeTcs BO3MOXHOCTb MO LierneHanpasrieHHOMY npu-
MEHeHM0 pa3pabaTbiBaeMon Guonornyeckn akTmeHon gobasBku B BUAE
MUWKPOBOAOPOCMM B KOMMMEKCe C afAyKTamu MOAa B KOPM XXMBOTHBIM Y
Aanee NocTynrieHnio Mo MULLEBOM LienovKe B OpraHn3M Yernoseka, YTo B
KOHEYHOM cYeTe BHeCeT BkIaj B obecneyeHne nogHor 6e3onacHoCcTy Ha-
ceneHusa Pecnybnuku.
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1|/|HCTI/ITyT MMKp06VIOJ'IOFVIVI n BMpyconoruu, r. Anmarsl, KasaxctaH

N3YYEHUE MEXAHU3MOB CTUMYNAUNN AMMYHHOI'O
OTBETA NP BBEAEHUU BUPYCHbIX AHTUTEHOB B
COYETAHWUU C TPUTEPMNEHOBbLIM CANOHAHOM

AHHOTaumA. AQbIOBaHTbI — BELLECTBa, YCUIMBaILLUE UMMYHHbIV OTBET NpY BBE-
OEHUN aHTUreHa B opraHusMm. VsyyeHne mexaHusmMoB CTUMYMALMU VMMYHHOTO
OoTBETa C UCMONb30BaHWEM af4bIOBAHTOB MO3BOMISET HE TONbKO Iy4ylle MOHATb
3aKOHOMEPHOCTW Pa3BUTUS UMMYHHOTO OTBETa NpwW NonagaHny B OpraHnam aHTu-
reHa, HO 1 nMeeT BonbLLOe NPaKTUYECKoe 3Ha4YeHne, NOCKOrbKy aBnseTcs 6ason
Anst co3gaHns bonee aheKTMBHBIX BaKUMHHBLIX NMpenapaToB. B nccnepgosBaHum
NpoOBeAEHO M3yYeHe MeXaHM3MOB CTUMYMSALUM MMMYHHOTO OTBETa OYULLEHHBIM
TPUTEPNEHOBLIM CaNOHMHOM M3 pacTeHunst Saponaria officinalis npu BBegeHUn Bu-
pycHOro aHtTureHa. Ha mogenu akcnpeccum OTAENbHbIX FEHOB, OTBETCTBEHHbIX
3a passuTMe BocnanutenbHbiX peakuui (IL-1), BpoxaeHHoro (CXCL1, TNF) n
apanTtusHoro (IL10) ummMyHHOro OoTBETa, MOKa3aHo, YTO N3yyYaeMbli TPUTEPMNEHO-
BbI1 CarMOHVH KaK agbloBaHT cCnocobeH CTMMYNUpoBaTh BCe TpY 3BEHA UMMYHHOTO
OTBETA, Ha4MHas ¢ BOCNanUTENbHbIX Peakuuii ¢ NocrneayLwen CTUMynsaumen, Kak
BPOXAEHHOrO, Tak U afanTMBHOIO UMMYHHOTO OTBeTa.

KniouyeBble cnoBa: UMMYHHbIV OTBET, SKCNPECCUS reHa, UMMYHOCTUMYTSTOP.

TyniHpeme. AOblOBaHTTap OpraHM3Mre aHTUreHAi eHridy kesiHge WMMYHAbIK,
ayanTbl KyLUeNTeTiH 3aTTap 6onbin Tabbinagbl. AOQbOBaHTTapAbl KONAaHyaarbl
UMMYHbl KayanTbl bIHTAnaHdblpy MEXaHW3MiH 3epTTey, afF3afa aHTUIeHHIH
€HreHiHae WUMMYHAbI xayanTblH Gipkenki AaMyblH >Xakcbl TYCiHYiH FaHa emec,
COHbIMEH KaTap >aKkCbl acepni BaKUMHAbI MpenapaTtTap >kacayfafbl Herisi
OonfaHabIKTaH YIKeH MpakTukanblK MaHbi3bl 30p. byn 3epTTeyae 6i3 BUpPYCTbIK
aHTUreH eHrisinreHge Saponaria officinalis ecimpiriHeH anbiHFaH Ta3apTbifiFaH

Pab6oTa BbinonHeHa B pamkax rpaHToBoro npoekta AP05130957 (0118PK00171) chuHaHcu-
pyemoro MuHuctepctBoM 06pa3oBaHust U Hayku Pecny6nukm KazaxcraH.
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TPUTEPNEH CamNOHUMHMEH WMMYHAbIK >KayanTblH bIHTanaHOblpy MexaHusmaepi
septTeniHai. KabbiHy peakuusnapbiH (IL-1), Tya 6itken (CXCL1, TNF) xoaHe
apgantueTi (IL10) uMMYHABIK XayanTbl AaMbITyFa Xeke reHaepaiH dKCnpeccusnbik,
MopAeniHe TPUTEPNEH CanOHWH a4blOBaHT peTiHAEe UMMYHZBIK XayanTbiH 6apnbik,
yw GeniriH bIHTanaHablpyFa KabineTTi ekeHiH kepceTTi, kabblHy peakuMsAcbiHaH
Oactan KkeliHHeH Tya OiTkeH >k8He afanTUBTI WMMYHAbIK >XayanTbiH
bIHTaANaHAbIpyblHA AENiH.

TyniHai ce3pep: UMMYHABIK Xayan, reH4epAiH 9KCNPeccusachbl, UMMYHAb! biHTa-
naHabIpyLUbl.

Abstract. Adjuvants are substances that stimulate the immune response after
introduction of an antigen into the organism. Studying the mechanisms of immune
response stimulation with the use of adjuvants allows not only to better understand
the patterns of development of the immune response upon ingestion of an antigen,
but also has great practical importance, since it is the basis for the creation of
more effective vaccine preparations. During the study, it was learned the mecha-
nisms of stimulation of the immune response by purified triterpene saponin from
the Saponaria officinalis plant with the introduction of a viral antigen. On the model
of expression of some genes responsible for the development of inflammatory re-
actions (IL-1), innate (CXCL1, TNF) and adaptive (IL10) immune response, it was
shown that the triterpene saponin as an adjuvant can stimulate all three immune
response elements, with inflammatory reactions followed by stimulation, both in-
nate and adaptive immune response.

BepeHue. B HacTosiee Bpems nssectHo 6onee 500 Bupycos, na-
TOreHHbIX Ans Yenoseka. [1o oueHkam akcneptoB BO3 BMpycHble MHpek-
LUK SBNAIOTCA OAHOW M3 OCHOBHBLIX NPUYMH CMEPTHOCTU Cpeau Ioaen n
XWUBOTHbIX, BbI3biBast 40 80% wunHdpekunoHHon 3abonesaemoctu [1]. Sko-
HOMUYeECKMI ywepb OT BMPYCHbIX MHPEKLUIA exxeroqHo cocTaBnseT Mus-
nwuapasl Aonnapos.

Penpoaykuunsa BupycoB, kak npasuno, ConpoBOXAaeTCs NopaxeHnem
pasnu4YHbIX OpPraHoB N CUCTEM, Bbi3blBas HE3aBMCUMO OT TUMNa BUPYCHON
MHEKUUN B OpraHn3me-xo3sanHe UMMyHo4eUumMTHOE COCTOsIHME C noda-
BreHnem crneumnguyecKkoro n HecneumduyecKkoro KneTo4Horo 1 rymoparbs-
HOro MMMyHUTETa. VIMMyHOENPecCnBHOE BIIUSHNE BUPYCHBIX MHDEKLNIA
NPUBOAMT K XPOHM3aLMK NpoLiecca 1 pasBUTUIO TSHKENbIX OCITOXHEHUN.
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N3yyeHne mexaHn3mMoB BUPYCUHAYLMPOBAHHOMO UMMYHUTETA Npwu-
BEMO K NOHMMAaHWIO TOro, YTO 3TO — KOMIMSIEKC CIOXHbIX B3aUMOAENCTBUN,
BKITHOYAOLLMNNA:

- aKTMBaLMIO BPOXOEHHOro Hecrneunduyeckoro aHTUreHa ¢ rnomMo-
wbto TLR-peuenTopos;

- nepepaboTKy 1 NpeacTaBlieHMe aHTUreHa B MIMMYHOTEHHON dhopme
Ha NOBEPXHOCTU ParoLMTUPYIOLLIMX KIETOK;

- KoonepaTMBHOE B3aMMOAENCTBUE PA3MNNYHbIX KNETOYHbLIX 3IeMeH-
TOB - CO6CTBEHHO haroLmnToB (HEMTPOMIOB, MOHOLMTOB 1 Makpodaros),
CD4* Th1-kneTok, akTmBupyowmnx aroumTbl K BHYTPUKIETOYHOMY KuWIl-
nuHry Bo3dyautens, n CD8* uMtoTokcuyeckmnx

T-numdounToB, yornsaoLmx MHPMLMPOBaHHbIE darounTbl U Apyrue
KIEeTOYHbIE 3NIEMEHTbI;

- pacnosHaBaHue cHopMMPOBAHHOIO MMMYHOreHa T- 1 B-kneTkamu
NnocpeACcTBOM MX aHTUreHpacno3HarLmx peLenTopos;

- BHYTPUKIETOYHbIA CUHTE3 U CEKpeuuss aHTUTEN U NnepekroveHne
npoayKLmMmn ogHoro knacca nmmyHornodynvHos (IgM) Ha gpyron (1gG, IgA).

Pesynbtatom nepeyvmncrieHHbIX COObITUMI SBMSETCA HEMTpanu3aums u
YHUUTOXEHNE Yy)KepOAHOro aHTurena [3,4]. PaspaboTka HOBbIX cneuundunye-
CKMX MPOUNAaKTUYECKMX MpenapaToB NPOTMB BUPYCHBLIX MHDEKUMA UAET B
HanpasneHun MUHUMU3aUMU BIMAHUS COEAUHEHUA Ha OpraHu3M 4YerioBeka
UM XMBOTHbIX [5-8]. N3yveHne dakTopoB, oka3biBalOLMX BRMSHUE Ha pas-
NYHbIE 3Tanbl POPMUPOBAHUS MMMYHHOrO OTBETa W akTUBaLMI0 TeX unm
WHBIX 3BEHLEB UMMYHHOW CUCTEMBI, BIIAETCA OCHOBOW AJ1A Pa3BUTUS TEOPUN
WMMYHHOrO OTBETa Npu MHPEKUMOHHOM npouecce. boriee Toro, nccriegosa-
HMS B 9TOM 0BracTu COo3faloT TeopeTUdeckre MPeanochbinkvi ANs co3naHus
HOBbIX 6oree aPEKTMBHBIX MMYHOTEPAaNEBTUYECKMX NpenapaToB. Vayye-
H/YE MEXaHVW3MOB CTMMYNSLMM Cneumduyeckoro 1 obLero npoTMBOBUPYC-
HOrO MMMyHUTETa BUONOTMYECKN aKTUBHBIMY COEANHEHNSMM PACTUTENBHOIO
NMPOVCXOXAEHNS AN pa3paboTKM HOBbIX NEKAPCTBEHHbIX CPEACTB, Crocob-
HbIX MOBbILWATL PE3NCTEHTHOCTL OpraHM3Ma K BUPYCHbIM UMHPEKUMAM — 3TO
BaXKHbIN acnekT (PyHAameHTanbHbIX UCCregoBaHun B 06nacTy BUPYCONnoriu
1 UMMYHOINOrUN, NO3BOSIAKOLLMI B KOHEYHOM UTOre NOBbLICUTL 3DEKTUBHOCTL
He TOIMbKO MMMYHOTEPanuu BUPYCHbLIX MHPEKLIMIA, HO U UX BaKLMHOMPOdUnaK-
Tuky [8,9]. PaHee 6bino ycTaHOBMEHO UMMYHOCTUMYTMPYIOLLEE BIUSIHUE TPU-
TepneHOBbIX CaNOHUHOB PaCTUTENMLHOMO NMPONCXOXAEHUSA Ha ryMoparbHbIv 1
KNETOYHbI UMMYHUTET NPU UMMYHU3ALMU aHTUreHaMmn pasinyHon nNpupoabl

50



Hoeocmu Hayku KasaxcmaHa. Ne 4 (138). 2018

(BpYCHBIMK, MUKPOBHBIMK, NapasuTapHbiMu [10-13]. Llenbio npencrasrneH-
HbIX MCCreAoBaHUi ABMANOCh U3yYEHWE MEXaHn3mMoB (POPMUPOBAHUS NM-
MYHHOTO OTBETa NPU MMMYHU3ALMM KUBOTHbIX BUPYCHBIMW aHTUreHamu B
codeTaHm C TPUTEPMNEHOBBIM CAaNMOHUHOM PACTUTENBHOIO NMPOVCXOXAEHUS.

MeTtoabl uccnegoBanus. B pabote ncnonb3oBanu wramm Brpyca
rpunna A/Aichi/2/68 (H3N2). Bupyc BbipawmBanu B annaHTONCHOW NOno-
ct1 10-11 AHEBHbIX KypUHbIX 3MBPUOHOB. TUTP BUpYyCa B arnfiaHTOMCHOM
xuakoctn coctasnan 107-10° NI, /mn. VIHpeKUMOHHbIN TUTP BUpYyCa onpe-
OensinM TUTPOBaHMEM Ha KypuHbIX ambpuoHax [14]. FemarrnoTuHupyto-
LY aKTMBHOCTb BMPYCOB OMpeAensinv no ctaHgapTHouW meTtoauke [14].
KoHueHTpauumto 6enka onpegenanu no metony Bradford [14]. KoHueHTpa-
LMI0 M OYMCTKY BMpyCca NMPOBOAMMM YNbTpaueHTpndyrupoBaHnemM B CTy-
neH4YyaToM rpagueHTe caxaposbl [15].

TpuTEepneHOBbIN CanoHWH BbIAENSANM W3 KOPHEBULLA pacTeHud
Saponatria officinalis meTogoM CNMPTOBOM AKCTPaKLumm [16]. KayecTBeHHbIE
BuoXMMMUYECKNE peakumy Ha Hanmyne OCHOBHBIX rpynn Gronornyeckmnx
BELLECTB MPOBOAMIN B COOTBETCTBMU C OBLLENPUHATBEIMU peKOMeHaaLm-
amu [17]. B akcnepumeHTax ncnonb3oBanu 6enbix 6ecnopogHbix Mbilen
maccomn 15-25 r., 06oux nonos. [lony4yeHne BUPYCHbIX IMMKOMPOTENAHbIX
aHTUreHOB NPOBOAMIN COrNTacHO ONMUCAaHHOW paHee meTtoauke [18].

MMMyHM3aLUMst XKUMBOTHBIX. 1-MecC. 6enbix MbILer MMMYHU3VPOBanu npe-
napatamu BMPYCHbIX aHTUreHoB. [1o3a aHTureHa coctaensana 10 MKr/Mblib.
VIMMyHM3aLMI0 KMBOTHbBIX OCYLLECTBIISANN MyTeM BHYTPUOPIOLLNMHHOIO
BBedeHus npenapaTtoB. O6bem BBOAMMOrO matepuana COOTBETCTBO-
Barn pekoMeHAauusam mMexayHapoAHbIX opraHn3auun n He npesbiwan 0,2
MIT Ha 0gHO xmBOTHoe [19]. KOHTpOMbHOW rpynne XXMBOTHbIX BBOAWMU
docaTHo-coneBon GydepHbIi pacTtBop (Mnauebo). MNMepuToHearnbHble
Makpodbarn cobupanu 4yepes 3 cyT. Mocre MMMyHM3auunm MeTogoM Mpo-
MbIBaHMS OPHOLLHON NONOCTM oxnaxaeHHom cpegon 199. KneTku gBaxabl
OTMbIBanu 1 pecycrneHanpoBany B KOHUEeHTpaummu 2x108 knetok/mn B cpe-
e KynbTuBnpoBaHus (cpega 199).

CymmapHyto PHK Bbigenanu ¢ nomoupto Habopa Anst 9KCTpakuum
PHK Rneasy Mini Kit («QIAGEN, GmbH», Nepmanuns) cormacHo meToau-
yeckoMy pykoBoacTBy. OBGpaTHY0 TPAHCKPUMNLIMKO OCYLLLECTBNSAN C NMOMO-
wbto M-MLV («Promega», CLUA) B 5 MKN peakuMoHHOM cmecu (2,7 MKn
npobekl, 0,725 mkn Boapkl, 1 Mkn 5x Bydepa Ans obpaTHON TpaHCKPUNTa3bl
(«Promegay, CLLUA), 0,2 mkn 2 MM cmecun dNTPs, 0,25 mkn 20 OE cnyyan-
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Horo nparimepa (9 vnm 18 Hykneotuaos) n 0,125 mkn M-MLV). Peakuuto
nposoaunu npu 37°C B TeveHne 60 MuH. MonvmepasHyto LENHY0 peakLuto
(MUP) nposogunu B 20 mMkn peakumnoHHon cmecn (4 mkn OHK matpuubl, 8
mkn SybrGreen, no 1 mkn 20 OE npsimoro n o6paTHoro npanmepos, Boaa).
45 yuknos MNUP Ha Tepmouukrepe «PicoReal» npoBogunu npu criegyto-
wux pexumax: 94°C — 1 muH,, 48°C — 1 MuH., 72°C — 3 muH. Mapbl npaii-
MepoB noabupanu B COOTBETCTBUM C NOCINEA0BaTENBHOCTHIO UCCrieayeMblIX
nHtepnenkmHos (IL-1, IL10) n umtokmnHoB (CXCL1, TNF). Hopmanusauuio
9KCMPECCUU FreHOB OCYLLIECTBIIANM C MOMOLLIbIO reHa akTuHa (Tabnvua 1).

Ta6nuua 1 - Mpanmepbl, UCNoNb3yeMblie B UCCNefOBaHUAX

Benunuuna

H%g%?p%“ame MocnepoBaTtenbHOCTL NpariMepos (5'-3’) aMI‘IJ['I_IVI:OHa,
Get att cac ctc aag aac (npsimon

CXcL1 Agc%%? ctgbtct tct ttc tgcc (06(p§THbIVI)) 196

IL-1 Caa cca aca agt gat att ctc cat g (npsimon) 152
Gat cca cac ctc tcc age tgc a (obpatHbiin)

IL10 Acc tgg tag aag tga tgc ccc agg ca (npﬂmo@) 448
Cta tgc agt tga cta aga tgt caa a (obpaTHbIn)

TNF Cat ctt ctc aaa att cga gtg aca a (npsimoit) 176
Tgg gag tag aca agg tac aac cc (06paTHbIi)

Actin Aga ggg aaa tcg tgc gtg ac (npsmon) 137

Caa tag tga tga cct ggc cgt (o6paTHbIi)

Ctatnctnyeckyto 06paboTKky pesynbTaToB MPOBOAUIIN C UCMONb30-
BaHMeM nakeTta nporpamm «Microsoft Excel 2010».

OcHoBHbIe pe3ynbTaTthbl. VccrneqoBaHusi Obiny CBA3aHbl C U3yde-
HVEM BMMSHWS MpenapaTta TPUTEePNeHOBOM NpMpoabl Ha CMOCOBHOCTL CTU-
MyMpOBaTb IKCMPECCUI0 HEKOTOPbIX FTEHOB Y4acTBYHOLLMX BO BCeX dpasax
WMMYHHOFO OTBeTa.

[NepBon hason B3aMMoOeNCTBUS MMMYHOCTUMYIMPYIOLLIErO npena-
paTta C MIMMYHHOV CUCTEMOW SIBNSIETCS 3anycK CMHTE3a NpoBocnanuTenb-
HbIX LMTOKMHOB, OTBEYAOLLMX 3a aKTMBALIMIO MEXAHMU3MOB OrPaHNYEHNS U
NVKBMAALMN O4ara NMOBPEXAEHMS U BbI3BaBLUMX €r0 MaTOreHHbIX ¢hakTo-
poB, a Takke penapaumn noBpexaEHHbIX TKaHeln. [MpoBocnanuTenbHble
UMTOKMHbI BbI3bIBalOT BOCMArieHMe, ONOCpPedoBaHHOE KacKadOM FEHHbIX
NPOAYKTOB, KOTOpbIE, KaK NpaBuio, He MPOU3BOAATCS B 340OPOBOM opra-
Huame. IL-1 aBnseTca MHOYKTOPOM aHAOTEeNManbHbIX MOSEKyn aareauu,
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KOTOPbI€ MMEIT CyLLIECTBEHHOE 3HaYeHVe Ans aare3vm enKoUMTOB K 9H-
A0TenuanbHoON NOBEPXHOCTU A0 MUTPaLMM B TKaHU 1 SBASIETCH SPKO Bbl-
pakeHHbIM MPOBOCNANUTENbHBLIM LUTOKUHOM.

MN3ydeHa akcnpeccus reHa IL-1 npy uMMyHM3aumm aKkcnepuMeHTanb-
HbIX XXMBOTHBIX OYMLLEHHBIMU BUPYCHBIMW FIIMKONPOTENOHBIMU aHTUreHa-
My (1), OYULLEHHBIM BMPYCOM rpUnna 1 OYULEHHbIMU BUPYCHbIMK [T1 B
coveTaHmMn C TPUTEPNEHOBbLIM CaNOHNHOM (pUCyHOK 1). Mbiwen nMmyHu-
3upoBanu ogHoKpaTHO. Yepes 3 OHS Yy XUBOTHbIX cobupanu makpodaru
N OMNpefensny B HUX ypOBeHb 3Kcrpeccum reHa IL-1. YcTaHOBREHo, 4To
YPOBEHb JKCMPECCUM reHa MpPOBOCManMTENbHOMO LIMTOKMHA MOBbILLANCS
NPy UCMOMb30BaHWM B KayecTBE MMMYHOCTUMYMSTOpa PacTUTENbHOro
TpUTEpneHoBoro canoHnHa Ha 70% Mo CpaBHEHMIO C YPOBHEM 3KCMpec-
CMM [aHHOro reHa M30NMPOBaHHBIMU MMKOMPOTEMAHBIMYA aHTUreHamu
(HA+NA) B dhopme muuenn n Ha 10% no cpaBHEHUIO C YPOBHEM 3KCMpec-
CWV JAHHOTIO reHa OYULLIEHHBIMY BUPYCHBIMW YacTULaMMU.
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PucyHok 1 - AKTMBHOCTb akcrnpeccuu reHa IL-1, oTBevaroLero 3a passutme
BOCNanUTeNbHbIX peakLuin B opraHMame

MokasaHo, YTO aKTMBHOCTb BOCMANMTENIbHOTO MpoLecca 3HaYUTEeNb-
HO MOBLILLAETCH MPU UMMYHM3ALMM SKCMIEPUMEHTAMBHBIX KMBOTHBIX TPU-
TENPEHOBbLIMY CaNOHUHAMW PacCTUTENBHOMO NMPOUCXOXKOEHWS, TEM CambIM
CTUMYNUpYsi CriegyroLlyto ¢asy MMMYHHOTO OTBETa — BPOXAEHHBIN UM-
MyHWUTET. B mocriegyolmx UCCrefoBaHusx Obino MPOBEAEHO M3YyYeHue
AKTMBHOCTU 3KCMPECCUM OTAEMbHbLIX TEHOB, OTBEYALLMX 3a pas3BUTUE
BPOXAEHHOrO MMMYHHOTO OTBETa NMPU MMMYHU3ALMU 3KCMEPUMEHTarb-
HbIX XMBOTHbIX BUPYCHBIMW @HTUrEHaMW B COYETAHUM C TPUTEPMEHOBLIM
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CanoHUHOM B KayecTBe MMMYHOCTUMYNATOPA. JKCNEPUMEHTarbHbIX Xu-
BOTHbIX UMMYHM3MPOBanu: (1) LenbHbIM OYMLLIEHHBIM BUPYCOM rpunna, (2)
MULLENNAMMN OUULLEHHBIX FMUKONPOTENAHBIX @HTUIEHOB, (3) OYULLEHHBIMMU
rIKONPOTENAHBIMU aHTUrEHAMM B CMECU C OYULLLEHHBIM CarnoHWHOM Bblae-
neHHbIM 13 pactenns S. officinélis. Yepes 72 4. nocrie UMMYHU3aLNKM Y XU-
BOTHbIX COBMpanu makpodarn 1 onpeaensny B HUX yPOBEHb SKCNPECCUU
reHOB OTBEYatoLLMX 3a pasBUTME BPOXOEHHOrO MMMyHHoro oteeta (TNF
n CXCL1). YCTaHOBIEHO, YTO YPOBEHb 3KCMPECCUMM FEHOB B 3HAYUTENBbHON
Mepe yBenuumaarsncs npu UCnorb30BaHUM B Ka4eCTBE MMMYHOCTUMYNATO-
pa TPUTEPNEHOBOrO CanoHVHA PaCTUTENBHOTO MPOUCXOXAEHNS. YPOBEHb
akcnpeccun reHoB TNF n CXCL1, no cpaBHeHWIO ¢ KOHTporem (nnauebo),
yBenuumBancs Ha 74% v 79%, COOTBETCTBEHHO, MPU MMMYHU3ALN JKCNe-
PUMEHTASbHBIX XXWUBOTHBIX BUPYCHLIMU @HTUITEHaMM B COMETAHUU C UMMY-
HOCTUMYTNSITOPOM CarnoHWHOM, YTO Ob1no Ha 20% Bbilwe, MO CPaBHEHMIO C
UMMYHM3aLMEN LeNbHbIM OYULLEHHBIM BUPYCOM rpunna u Ha 60% Bbiwe,
4YeM Mpu UMMYHU3ALUKU U30NMPOBAHHBIMW TIIMKONPOTENAHBIMU aHTUreHa-
mun (HA+NA) B cbopme muuenn (pUCcyHok 2).
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PucyHok 2 - AkTnBHOCTb akcnpeccum reHoB CXCL1 u TNF, oTBevaroLmx
3a pas3BUTME BPOXAEHHOro MMMyHUTETA
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Takum 06pa3om, Noka3aHo, YTO aKTUBHOCTb BPOXAEHHOTO MMMYHHO-
ro OTBETA MOXHO 3HAYMTENbHO MOBBLICUTE MYTEM BKITHOYEHMS B COCTaB BU-
PYCHOrO aHTUreHa pacTUTeNbHOrO MMMYHOCTUMYNSATOpPa TPUTEPNEHOBON
npupoabl, B JA@HHOM Criy4yae TPpUTepreHOBOro carnoHMHa Mofy4YeHHOro 13
pacteHus Saponaria officinalis. CTuMynaums BPOXAEHHOIO MMMYHUTE-
Ta NpMBOOUT K akTMBauUMM MEXaHM3MOB CredylLero atana UMMYHHOIO
OTBETa OpraHusama, a MMeHHO NPUOBPETEHHOrO0 MMMYHUTETA, KOTOPbIN
BKIMOYaETCA TONbKO NOCIe 3anycka Kackaga peakunii BPOXAEHHOro UM-
MyHuTeTa. llocne nepeHeceHHOro MHpeKUMoHHOro 3aboneBaHns Unn B
pesynbTaTte BakLUHALMM BO3HNKAET NPMOBpeTEeHHbIN aganTBHbBIN MMMY-
HUTET, KOTOPbLIN ABNsieTCA Hanbonee NPOAOIMKNTENBHON NMMYHHOW peak-
LuMen opraHuama, COXpaHsLENCcs UHOrAa Ha BCHO XU3Hb. Takum obpa-
30M, B UMMYHMTETE BO3HMKAIOT CNeLUUUYHOCTE OTBETA HA YY>XEPOOHbIN
aHTUreH n oby4aemocTb, UM NamsaTb — 6ornee BbICTpas M dHeprnyHas
3alnTHas peakumnsa npy NoBTOPHOM BCTpeye ¢ uHdekumen. NMpu aTom pe-
akumm NprMoBpeTEHHOr0 UMMYHMTETa OMMPAOTCS Ha NpeALlecTByoLmMe
MeXaHV3Mbl BPOXOEHHOIO MMMYHUTETA.

Ona ndydyeHns BO3OEWCTBMS MMMYHOCTMMYIIMPYIOLLEro CamnoHMHa
Ha aKTMBHOCTb aganTMBHOIO MMMYHUTETA, XXUBOTHbBIX UMMYHU3MPOBanu
Kak onvMcaHo paHee. Yepes 3 cyT. nocrne UMMYHU3aLUMK Y XNBOTHbIX CO-
Gupanun makpodharu 1 onpegensinm B HUX ypOBEHb akcrpeccum reHa 1L10
(pncyHok 3).
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PucyHok 3 - AKTUBHOCTb aKkcnpeccumn reHa IL10, otBevaroLero 3a passutume
afaanTMBHONoO UMMyHUTETA

[NokasaHo, 4To akcnpeccust reHa IL10, oTBevatowero 3a peakuyum
afanTUBHOIO UMMYHUTETA, B 3HAYUTENbHOW CTEMNEHN aKTUBMPYETCH MNPy
BBELEHMM B OpraHu3M BUPYCHbIX aHTUIEHOB B CMECU C PacTUTENbHbIM
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canoHUHOM. [1pouCXoAnNT yBenuYeHne akTMBHOCTM 3JKCMpPEecCun reHa
IL10 Ha 78% no cpaBHeHMWIO C KOHTporeM. [pu MMMyHU3aunn BUPYCHbI-
MW aHTUreHamu B oOpme FMMKONPOTENAHbIX MULENn 3adnKCUPOBaHO
yBENUYeHne akTMBHOCTM akcnpeccun reHa IL10 Ha 20% no cpaBHEHMIO
C KOHTpOnem. VIMMyHM3aLmMs OYULLLEHHBIMW BUPYCHBIMW YacTuuamu npu-
BOAMIIA K MOBbILLEHNIO SKCMPECCUN AAaHHOTO reHa Ha 58% no cpaBHEHMIO
C KOHTpPOIeM.

3aknroyeHune. [lo pesynbTatam nNPOBEAEHHBLIX WCCIeAOBaHWU
MOKa3aHo, YTO TPUTEPNEHOBbLIN CamnOHWH BblAEMEHHbIN N3 paCTeHUd
Saponaria officinalis B ka4ecTBe UMMYHOCTMMyNnATopa cnocobeH cTu-
MynMpoBaTb BCe TpW 3BEHA MMMYHHOrO OTBeTa, HaduMHas ¢ Bocnanu-
TenbHbIX peakuni 1 3aTeM akTUBMPYS, Kak BPOXAEHHbIN, Tak U aganTus-
HbI UMMYHHBbIA OTBET. MexaHn3Mm MMMYHOCTUMYIMPYIOLLEro AencTBUs
TPUTEPNEHOBLIX CaNOHWHOB BbIOENEHHbIX U3 PasHbiX BUOOB PacTEHUN
pasnuyaetcs. [lepBbI War K NOHUMAHUIO MEXaHU3MOB CTUMYISALUN
pasnU4YHbIX 3BEHHEB MMMYHHOrO OTBEeTa BUONOrMYeckn akTMBHbIMU CO-
€[VHEHVSMM 1 BO3MOXHOCTM BNUATb Ha 3aMyCK Te€X UIM MHbIX Kackaa-
HbIX MEXaHU3MOB MMMYHHOrO OTBETa, 3aKIto4aeTcsl B MCCreaoBaHuu
MexaHu3ma OeNCTBUS OaHHbIX COEQUHEHUN MOOAMHOYKE U B BUAE KOM-
nosvummn. brnonornyeckn akTnBHbIE pacTUTENbHbIE COEANHEHNS B BUAeE
KOMMO3MLMM MOTYT MPOSBAATE CUHEPTUCTUYECKUA UMW aHTaroHncTn4e-
CKUN 3hdEeKT MO OTHOLLEHMIO Apyr K Aapyry. V3yvyeHne nmmyHocTumy-
nupyowmnx apdeKkToB pasfinyHbiX KOMAO3ULMA, CO34aHHbIX N3 pasHbIX
KNaccoB pacTUTEeNbHbIX CoeguHeHUNn (peHonbl, canoHWHbI, (hN1aBOHOM-
Abl U T.4.), CO30al0T TEOPEeTMYECKNE NMPeaNnoChINKU AN1S CO34aHNs HOBbIX
6ornee aPPEKTUBHBIX MMMYHOTEPaNeBTUYECKNX N aablOBaHTHbIX Mpe-
napaTtoB, NO3BOMSKLINX B KOHEYHOM UTOre noBbiwaTh 3PPEKTUBHOCTb
MMMYHOTEpPanuu 1 UMMYHOMNPOMUNAKTUKN BUPYCHBIX UHAEKLINNA.
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'Kasaxckuin HaumoHanbHbIV arpapHbI yHuBepcuTeT, 1. AnmaTsl, KazaxctaH

NMPEMAPAT «3HTEPOKOI» NPOTUB
KULWEYHbIX UHOEKLUWN MOJTOOHAKA
CENbCKOXO3ANCTBEHHbIX XXMUBOTHbIX

AHHoTauwms. Co3gaH BbICOKO3(MMEKTUBHbIN 3KONOrMdeckn 6esonacHbIn npoduo-
TUYECKWIA npenapaTt «OHTEepOKON», NpefHa3HaYeHHbIN ONA NEYEHUsT KULLEYHbIX
MHAEKLNIA MOIOHSIKa CeNbCKOXO3ANCTBEHHBIX XXUBOTHbIX. B pe3ynbTaTte npose-
OEHHbIX UccrneaoBaHuii Obin Nony4YeH aTTeHYMPOBaHHbIN WTaMm Escherichia coli
641", Ero oCHOBHbIE XapakTePUCTUKN - COOTBETCTBYET HOPMarbHOM MUKpodoriope
XKENy[AO04YHO-KMLLIEYHOrO TpakTa 300POBbIX XWBOTHbBIX; HEMATOrEHEH W HETOKCU-
YeH; aKTMBEH B 3KOCUCTEME XKEeMNyAOYHO-KMLLEYHOro TpakTa, NePeHOCUT naccax
yepes Xenynok; obrnagaeT cnocoBGHOCTBLIO K aare3ny Ha anNUTenuu U Npuxuea-
HMIO B NMULLEBaAPUTENIBHOM TPaKTE; UMEET reHeTUYeCcKne MapKepbl Ans OTNiM4us
€ro OoT LUTaMMOB €CTECTBEHHOIO NPOUCXOXAEHUs, 6e30nacHbIn Ans MOMOAHSKA
CernbCKOXO3SINCTBEHHbIX XMBOTHbIX. Ha wTtamm Esherichia coli 641 nonyyeH na-
TeHT Ne 28311. Ha ocHoBe wTtamma E.coli 64 co3gaH npobuoTuyeckuin npena-
paT «QHTEPOKOMN» NPOLUEALNA LIMPOKYH anpobaumio B pasnnyHbiX X03AMCcTBax
KasaxcTtaHa ons nevyeHus n npounakTykm XenygovHo-KMLWEeYHbIX 3aboneBaHni
HOBOPOXJEHHOTO MOJIOAHSKA XMUBOTHbIX M NTUL. Ha npenapat «3QHTepokon» no-
nyyeH nateHT Ne Ne 25918. AHanoros B MUpe HeT.

KnioyeBble cnoBa: alepnxmmn, NpobrnoTuk, aTTeHyauus, lTaMM, KALWEYHbIE UH-
dekumnun.

Tyningeme. Aybin Lapyallbinblfbl XaHyaprapblHblH Xac TemnaepiHiH iwek
MHAEKUMSCBIHA Kapcbhl TUIMAIMIM >KOoFapbl 3KOMOTMAMbIK Kayincia «QHTepokon»
npobuoTukanelk npenapatbl Xacangbl. XKyprisinreH 3epTTey XyMbICTapbiHbIH
HOTWXeCiHOe  MblHaHZanW  OuonorvanblK  KacueTTepiMeH  cunartTanaTtbiH
aTTeHyunpneHreH Escherichia coli 641 wTtambl anbiHAbl: AeHi cay >XaHyapAblH,

Pa6oTa BbinonHsAnacb B COOTBETCTBMM C NaHOM rpaHToBoro npoekta AP05132442 «Pas-
paboTka TeXHOMNOrMM N3roToBMeHMs NPOBUOTMYECKOro NpenapaTa» SHTEPOKON» U Co3aaHne
€ro OnbITHO-NPOMBILLIIEHHOTO 0bpasuar.
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iLLeK-KapbIH XOrbIHbIH KanbiNTbl MUKpodriopackl, 3apaanTbl emec, yrbl emec,
XXaHyaprapablH ileKk-KapblH >Kongapbl SKOXyheciHae ©6ernceHpi, ac KopbITy
XOmnblHAA TIPLWInNiK eTy XaHe anuTenusara aaresvBTi KacueTTepiHe ue, Tabufn
lwTamaapaaH epekLerniri Con reHeTukanbslk Mapkepi 6ap, aybin Lapyalbinbifbl
»KaHyaprapblHbIH Xac Tengepi yWiH kayincis. Esherichia coli 641 wrtambiHa Ne
28311 maTeHT anblHFaH.

E.coli 64T wrambl HeridiHAe XaHa TyFaH XaHyapnap MeH KycTtapablH, iLleKk-kapbiH
VMHAEKUMSCBIH eMAEY MEH angpbiH anyra apHanfaH Kasakcran Pecnybnvkacs! wa-
pyawbinblKTapbiHAa KeHiHEH anpobaumsanaHaTtbiH «QHTEPOKON» NPOOMOTUKATbIK,
npenaparbl fanbiHaanapl. «QHTepokon» npenapaTbiHa Ne 25918 nateHTi anbiH-
Obl. OHbIH enemMae TEeHAECH XKOK.

TywiHai ce3pep: awepuxus, NPOOBMOTHYK, aTTEHyaLmMs, LWTaMM, illeK MHEKLMSACHI.

Abstract. It was created the highly effective environmentally safe probiotic prepa-
ration «Enterocol» againstintestinal infections of young animals of farm animals. As
aresult of the studies, it was obtained an attenuated strain of Escherichia coli 64G.
It is characterized by the following biological properties: corresponds to the nor-
mal microflora of the gastrointestinal tract of healthy animals; non-pathogenic and
non-toxic; is active in the ecosystem of the gastrointestinal tract of animals, car-
ries the passage through the stomach; has the ability to adhere to the epithelium
and live in the digestive tract; has genetic markers to distinguish it from strains of
natural origin, safe for young animals of farm animals. Patent No. 28311 is ob-
tained for the strain Esherichia coli 64G. On the basis of E.coli 64G strain, it was
developed probiotic preparation Enterocol, which was widely tested in the farms
of the Republic of Kazakhstan for the treatment and prophylaxis of gastrointestinal
diseases of newborn young animals and birds. Patent No. 25918 was obtained for
the drug “Enterocol”. There are no analogues in the world.

Keywords: Escherichia, probiotic, attenuation, strain, intestinal infections.

BBepeHue. MypoBasi 00LLECTBEHHOCTL YAENSET Cepbe3Hoe BHUMA-
Hve 6e3omacHOCTV NPOAYKTOB NUTaHus. Hanbornee sipko 3TO NposiBUIOCH
B OTKa3e OT MCMOMb30BaHNsi aHTUOMOTUKOB-CTUMYIIATOPOB pocTa B CTpa-
Hax EBponelickoro cotosa. MpoayKTbl yOosi KMBOTHBIX NMPU onpeaeneHHbIX
YCIOBUSAX MOTYT OblTb MCTOMHMKOM BO3HUKHOBEHWSI HE TONBKO TUMUYHBLIX
WNHPEKUMOHHBLIX Y MHBA3MOHHbIX DONe3Hen y niogen, HO U pasnuyHbIX nu-
LLEeBbIX 3ab0orneBaHU, K KOTOPbIM OTHOCAT MULLIEBbIE TOKCUMKOMHpEKLNM
N TOKCUKO3bl. MUKpPOBOHbIE KOHTaMMHAHTbI - BO30YANTENM NULLEBLIX TOKCU-
KOMHEKLNIA, CO34aI0T OCOObIM PUCK OIS 340POBbS YeroBeyecTBa. AKTY-
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arnbHOCTb 3TOM NPOGreMbl BbITEKAET U3 TOrO, YTO MOYTW MUIIIMOH Anapen-
HbIX MHPEKLMI B rOA CBSA3aHbl C MMKpobuonornyecknm gpaktopom [1,2].
HakonreHHbI hakTuyecknin Matepman U MHOrOYMCIIEHHbIE Hay4YHble
nybnvkauum nocrieqHX neT CBUOETENbCTBYHOT O TOM, YTO XapakTepHOW
YepToN COBPEMEHHON WHPEKUMOHHOM MNaTonorMmM MOMOAHSKa SBnsieTcs
HEYKOCHUTENbHBIN POCT ONMOPTYHUCTUYECKUX KULLEYHbIX UH(EKUNiA, BO3-
OyouTensamm KOTOpbIX SIBASIKOTCS YCIOBHO-NAaToreHHble 6akrepun. 9tm Mu-
KpOOpraHv3ambl LLUMPOKO LMPKYNMPYIOT B XO3SNCTBax, 06nagatoT LMPOKUM
CMEKTPOM BUPYFEHTHOCTN (SHTEPOTOKCUIEHHOCTM, aAre3vBHOCTM, reMonu-
TUYECKOW aKTUBHOCTW, aHTUBMOTUKOYCTOMYMBOCTM). OCHOBHBIM B1OTOMOM
yCrioBHO-NaToreHHbIx 6akrepuii pogoB Escherichia, Proteus, Citrobacter,
Klebsiella, Peptococcus, Bacillus. Clostridium, Bacteroides, Yersinia,
Ervinia, Salmonella, Streptococcus, Staphylococcus, Pseudomonas sB-
NSETCs KMLWIEYHUK TEMnSOKPOBHBIX XXMBOTHBIX. BbicOkasi akomnornyeckas
NNacTUYHOCTb YCITOBHO-MATOreHHbIX BaKkTepun No3BOMSET UM OUTENBHO
COXPaHATLCS B pasnuyHbix obbekTax BHewHen cpegpl [3]. MonbiTkn ne-
peBecTn npobrieMy XenyAo4yHO-KMLLEYHbIX 3aboneBaHui, Bbi3biBaEMbIX
YCIOBHO-MATOrEHHbIMW KALLEYHBIMW MUKPOOPraHM3mMamu, B MiOCKOCTb UH-
PEKUMOHHOM MaTONOrMM He TOMbKO He paspeLunny e€, a nuib ycyryounu,
ycunuBe pornb aHTubakrepuansHom Tepanun, bnarogaps Yemy npu neveHnm
XKENyAO4YHO-KULLEYHbIX BoresHer MomnofHsKa, a Takke Ans CTUMYnsSummn
pocTa CTanu LUMPOKO NMPUMEHHATb aHTUbuoTuki. OgHako MMPOBOM OMbIT
NPUMEHeHNS NpenapaToB AAaHHON rpynmnbl nokasar, YTo OHW He obnagatoT
abcontoTHOM 3OPEKTUBHOCTLIO, a CTaBLUAasi MOBCEMECTHOM MpaKTUKa BKITHO-
YeHMS B KOPM MOHOMaCTPUYHBIM XXUBOTHBIM U NTULE CybTepaneBTUnYecKux
KOnmM4ecTB aHTMBMOTMKOB MpMBeNa K HexxenaTenbHbIM adhdekTam.
HeraTuBHble nocrieAcTsns oapmMakoriormM4eckoro NpeccuHra, yeureH-
Hbl€ aHTPOMOrEHHON N TEXHOTEHHOWM HAarpy3Kkom Ha cpeny OOUTaHWs XXMBOT-
HbIX Y NTULbI, BBIPA3UMCh B YCUIEHUM N3MEHYMBOCTU Y LIMPKYMPYIOLLMX B
X0391MCTBax GakTepuin 1 BUPYCOB. OTO MPUBESIO K PA3BUTUIO Y HUX MHOXe-
CTBEHHOW NEeKapCTBEHHOM PE3UCTEHTHOCTU U YCUINEHUIO DaKTOPOB NaToreH-
HOCTM y Takux npeacraBuTenen MUKpodriopbl KMeYHuKa, Kak 6akrepun
rpynnbl KALWIEYHOW Maroyvku, 3HTEPOKOKKM, Kamnunobakrepuu, ctaduno-
KOKKM W gpyrve, a B psge Xo3ancTsB obHapyXuBanacb Ype3mMepHO 3aBbl-
LUEHHas yCTOMYMBOCTb BakTepui KO BCEM MPUMEHSIEMbIM aHTUBMOTHKaM.
Kpowme Toro, B 6opbbe 3a coxpaHeHne BrAa MUKPOOPraHW3Mbl YCUMBAKOT
CBOE MaToreHeTU4eCcKoe AeNCTBME 3a CHET accoumalmn apyr ¢ ApYrom.
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Hapsagy ¢ aTton npobremon, Bo3pocna yrpo3a nonagaHust octaToud-
HbIX KOMMYECTB aHTUBMOTMKOB C MpPoAyKUMENn NTULEBOACTBA B NULLY Ye-
rnoBeKa, YTO MOXET MPUBECTU K CHVXKEHMIO 3DMEKTUBHOCTN MPUMEHEHNS
3TON rpynmnbl FleKapCTBEHHBLIX MpenapaToB YXe npu reveHun nogen. B
CBSA3M C 3TMM OAHMMM M3 NEePBbIX ObINM 3anpeLleHbl K NCMOMb30BaHMI0
Ha TeppuTopun EC B KOPMMEHWM XKMBOTHBIX MMEHHO Te Knaccbl aHTnbumo-
TMKOB, KOTOPbIE UMEIOT LUMPOKOE MPUMEHEHWE B T'yMaHHOM meauumnHe [4].
[Mpobrema NpomnakTkm 1 NeYeHUs Xenygo4HO-KULLEYHbIX NaTONOrn y
XMBOTHBIX U NTULbI, BO3OyOUTENSIMU KOTOPbIX ABMISIOTCS YCMOBHO-NAaToO-
FEeHHble KMLIEYHble MUKPOOPraHu3Mbl, MMEET Kak 3KOHOMUYECKOe, TakK u
coumanbHoe 3HaveHue, KOTopoe NPOosIBNSAETCS B acrnekTe npoTuBoanuge-
MMUOMOMMYECKOM 3aLMThbl 300POBbS JHOAEN.

CHWXeHne KONMOHU3aUMOHHON PE3NCTEHTHOCTM KULLEYHWKA, NPUBOUT
K TpaHCNoKaLummn KULLEYHbIX MUKPOOPraHNM3MOB B OpraHbl Y TKaHW XMBOTHbIX
1 nTuubl. CB1aeTens-CTBOM pearnbHOro CyLLeCTBOBaHMSA Takow yrpo3bl ABS-
l0TCS, OTMeYaeMble B OT4éTax BcemmnpHon opraHnsaumm 3gpaBooxXpaHeHmst,
Yy4aCTUBLUMECS BCMbILLKMA NULLEBBLIX TOKCUKOWHDEKLMI Y Noden B cTpaHax
C TPagMLMOHHO BbICOKUM MOTpebrieHvem auu, msica, Mosioka unm ¢ obbl-
Yasgmu ynoTpebnsaTe B MULLY MONYCbIpble XMBOTHbIE MPOAYKTbI. [pUYMHbI
3TuX 3aboneBaHui CBA3bIBAIOT C KOHTaMMHAUMEN NPOOYKLUUW XXUBOTHOMO
NMPONCXOXOEHNS YCIIOBHO-NATOrEHHLIMM MUKPOOPraHM3Mamu C MOBbILLEH-
HbIMW BMPYFEHTHBIMW CBOMCTBaMM, KOTOpbIE 06riagaroT LMPOKON CPEAOBO
afanTVBHOCTBIO M CMOCOBHOCTBIO JIErkO COXPaHSATbCA M pa3MHOXaTbCs B
npouecce nepepaboTkn 1 xpaHeHus kopMoB [5]. Mo gaHHeiM BO3 3a no-
cnegHve 10 neT B Mype B 6 pa3 Bo3pocna 3aboreBaeMoCTb foAen canb-
MoHennesom. B ctpanax CHI™ B TeueHne nocrnegHux 15-tn net 3abornesae-
MOCTb FHOAEN 1 NTULBI CarbMOHENNe3oM yBenuuunace B 7 pas [6].

3710 06CTOATENLCTBO NOTPeOOBaNo nepecMoTpa  CrIOXMBLUMXCS
yrnpaBreH4YecKMx MNOAXOAO0B K MPOounakTMke 1 NeYeHNIo XenygouHO-Kn-
LWeYHbIX 3aboreBaHMn M HeOBXOAMMOCTWM pa3paboTKM U BHeOPEHWs B
NpOn3BOACTBO HOBOMO MOKOJIEHUSA 3KOMornyeckn 6esonacHeix npenapa-
TOB, HanpaBrieHHbIX Ha KOPPEKUMIO KULLIEYHOro BUOLEHO3a XMBOTHBIX U
MOBbILIEHNE KONOHMU3ALMOHHON PE3NCTEHTHOCTU CAN3NCTON KULLIEYHMKA K
KOHTaMnHaLuMu YCNOBHO-MATOreHHON MUKPOIOpOoNn.

MwupoBoi onbIT CBUMAETENLCTBYET, YTO B NPOMUNAKTUKE Xenyaou-
HO-KMLIEeYHbIX BonesHen MonoaHsiKka BCE Gonbluee NpuMMeHeHne HaxogsaTt
HOBblE CTpaTernv KOPMIIEHUS, HanpaBIieHHbIE Ha OrpaHUYeHne KOMOHU-
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3auun KMweYvHnka natoreHamu. [py 3TOM LUIMPOKO UCNOMNb3YHOTCH Takme
KOpMOBble 4006aBKu, kak epMeHTbI, OpraHMyecKkne KUcnoTol, npebrnoTtu-
K1, CUMOMOTKKIN. Takke BO3POCNO 3HAYEHNE 3aMeCTUTENbHOM Tepanuu,
HanpaBMneHHON Ha BOCCTAHOBIIEHME KMeYvHoro buoueHosa nytem pery-
NATOPHOrO BBEAEHMS XUBbIX BakTepun - npegcraBuTenen HopMarnbHOM
KuwevHorm Mukpodriopbl. lNpenapaTbl, B COCTaB KOTOPbIX OHW BXOASAT,
N3BECTHbI MOA Ha3BaHWeM NPoBUOTUKU. VX NpUMEHeHNe NpMBOAUT K Ya-
CTMYHOMY WM MOMHOMY OTKa3y OT aHTUMOMOTMKOB, @ 3TO OYeHb BaXXHO
NPV COBPEMEHHOMN HanpaBneHHOCTN MPON3BOACTBA B CTOPOHY NOMyYeHNs
akonornyeckn 6e3onacHon NpPoayKumMWM NMpy COKpaLLeHWN CPOKOB Bbipa-
LLUMBAHWS XUBOTHbIX M NTULbl. MexaHn3m gencteuns npobrnoTmkos B OT-
nnyne oT aHTUBMOTMKOB HanpaBeH He Ha YHUYTOXEHME, @ Ha KOHKYPEHT-
HOE UCKIIOYEHUE YCITOBHO-NMATOreHHbIX BakTepuin n3 coctaBa KnWEYHOro
MukpoburoTona, 4Tobbl NPefoTBPaTUTL YCurieHe 1 nepegady akTopos
BMPYMEHTHOCTW B NOMYNSALUMM YCITOBHO-NATOrEHHbIX 6akTepui.

Baktepnn-npoburoHTel 06ecneynBaloT onepexarllee 3acerieHme
KULIEYHNKA HOBOPOXAEHHBIX >KMBOTHbLIX HOPMAarbHOW MUKPOGIOpomn
n cosgarT buonornyeckun Gapbep, nperpaxgarLwmn JOCTyn K Hen yc-
NoBHO-NaTOreHHbIx G6akTepuin. B npouecce xunsHegeaTenbHOCTU GakTe-
pUK-NPOBMOHTEI  BbipabaTbiBalOT KOMMMEKC OMOMOorm4yeckn akTUBHbIX
COeAVHEeHUN, n3bupaTenbHO BO3AENCTBYIOLMUX Ha YCNOBHO-MATOreH-
Hble MUKPOObI [7]. B cocTaB NpoBMOTUYECKUX NEKapCTBEHHbIX CPeacTB
BXOAST MUKPOOpraHuambl, 6e3onacHble Ansi 340POBbSA YerioBeKa N Xu-
BOTHbIX, obragawLime LMPOKUM CMEKTPOM MPOTEKTUBHBIX CBOWCTB, B
yacTHocTun, GudmpobakTepun BuaoB Bif.adolescentis, Bif.bifidum, Bif.
langum, Bif.globosum, Bif.thermophilus; wmono4Hokucrnble 6akTepum
L.acidophilus, L.planlarum, Lbulgaricus. L.rhamnosus, L.fermentum;
ctpentokokkn  Str.faecium, Str.lactisdiastaticus; cnopoobpasytoLme
6aktepun Bacillussubtilis, Bacilluslicheniformis, BacilluscereusvanToyi,
Ruminococcusalbus, Bacilluspanthothenticus [8].

B HacTosiee BpemMsa Ha BeTEPUHAPHOM MEeKapCTBEHHOM pblHKE
npegnaraeTcsd MHOrO mnpenapatoB, KOTOPble€ peKknamMupyrloT Kak npo-
6uvotukn. OHKM pasnuyHbl NO COCTaBy, Ka4yecTBy, (hapmMakonoruye-
CKOWM HamnpaBrieHHOCTN AEeWCTBUSA, NokKa3aHuaM K npumeHeHuto. OgHa-
KO MOHMWTOPMHI pbiHKa NPOBGMOTMKOB MOKa3biBaeT, YTO nogasnsioLiee
6onbLWNHCTBO pa3paboTok He BOCTpeboBaHbl NPaKTUKOM B cuny psaga
HeJOCTaTKOB: AMWUTENbHOCTb MPUMEHEHUS, Mroxas MNpPUXMBAEeMOCTb
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B KULLIEYHMKE WN3-3a HU3KOW KOIOHMU3UpYKLLEN cnocobHocTn (manas
aAre3nMBHOCTb M CKOPOCTb pOCTa); nmpenapartbl AeNCTBYOT TOSMbKO Ha
OTAENbHO B3ATbl€ BUAblI MATOTEHHbIX MUKPOOPraHM3MOB; pasfinyHble
mMeToabl otbopa nNpPobMOTUYECKMX LUITAMMOB; MSIOXOE KayecTBO mMpe-
napata (mManoe unm GonbLUIOe KOMMYECTBO XUBbIX MUKPOOHbLIX KIETOK
B 4O3€ MWIN KOHTaMUHaUMA NMOCTOPOHHBIMK MUKpOOamu); HeygoBneT-
BOpUTENbHAA COXPAHHOCTb NMpenapara B MoneBbix ycroBusx. K Tomy
e B cocTaB 60SbLUMHCTBA BbIMyCKaeMbIX MPOOMOTMKOB BXOAAT LUTAM-
Mbl, BblOEMNEHHbIE U3 KMLIEeYHUKA YeSI0BEKa U B3SATbIE U3 KOMMEKLNN
WTAaMMOB A4S NMULLEBOA MPOMbILINIEHHOCTU. BO MHOrmx nybnukaymsax
aKLUEHTMPYeTCA BHMMaHME Ha TOM, YTO LUTaMMbl NS U3rOTOBIEHUS
BETEPUHAPHbIX NPOOMOTUKOB [OMMKHbI ObiTb BblAENEHbI N3 KULLIEYHUKA
XXUBOTHbIX, YTO sIBNAETCS 0OGOCHOBAHHbBIM, TakK KakK LieJiblo MPUMEHEHNS
NpPoOMOTUKOB SABNSAETCHA BOCCTAHOBEHME HOPMarbHOro MUKpobuoLe-
HO3a Xeny4o4YHO-KMLEYHOro TpaKTa XMBOTHbBIX C y4eTOM UX hn3nono-
r’MYECKUX OCOOEHHOCTEN.

B CCCP pgna paspabotkm npobuoTuka MNPUMEHUIM  LITAMM
E.coli M-17, koTopbIi ABNsieTCA NpoM3BOAHbLIM wTamma E. coli, ncnone-
3yemoro ansi nonydeHus npenaparta «Mutaflor». OgHako, B oTnnymne ot
NCXOAHOro WwWTammMa, kommepyeckuin wramm E.coli M17 ytpaTtun cnoco6-
HOCTb K CUHTE3y aHTUOMOTMYECKNX BELLECTB U, CrefoBaTenbHO, CHU3N
CBOI @HTarOHNUCTUYECKY0 aKTUBHOCTb B OTHOLLIEHWM BaKTEpPUIA KULLEYHOM
rpynnel. MoaTomy meponpusiTus No paspaboTke HOBbIX MPOBMOTUYECKMX
wrammoB E.coli nnm BOCCTAHOBMEHMIO aHTArOHUCTUYECKOW aKTUBHOCTU
yXKe CyLLECTBYHOLLMX LUTAMMOB SIBMSIETCS aKTyalibHON 3agaqven.

Llenb paboTbl - co3gaHMe BbICOKOI((EKTUBHOIO 3KOMOrMYECKN
6e3onacHoro nNpobmoTMyeckoro npenaparta «OHTepokon» Ans 60pbobI
C K/LWEYHbIMU MHPEKUMSIMU MOJTOLHSIKA CEJTbCKOXO3SAMCTBEHHbIX XXMUBOT-
HbIX.

MeTtoabl uccrnegoBaHun. O6GbLEKTOM MCCReJOBaHNA SBUMCA aTTe-
HyMpoBaHHbIN WTaMmm E.coli, ¢ uenbo ncnonb3oBaHNA ero Ans n3rotos-
neHnst npenapaTta « QHTepPOKOM».

OcHoBHble pe3ynbTaTbl. B 3agayy uccnegoBaHuid BXogumo no-
nyyeHve GakTtepuumHonpogyumpyowero wramma E.coli, obnagatowero
BbICOKOQHTAroHUCTUYECKMIN CBONCTBAMW MO OTHOLUEHUIO K BO3byauTe-
NAM KALWEYHbIX MHPEKUMIA MONoaHsKa. [nsi BbIMOMHEHWST MOCTaBIEHHbIX
3apav 6bino npoBeaeHo ndyveHre Mmopdonornyecknx, omsnonoro-6noxm-
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MUYECKNX, aHTUTEHHbIX, MATOrEHHbIX CBOWCTB JLLUEPUXUN, BblAEMEHHbIX OT
3[10POBOr0 MOSOAHSKA CEITbCKOX03ANCTBEHHbIX XXMBOTHLIX. B pe3ynbtarte
ObIn 0TOOpaH NPOM3BOACTBEHHbIN LWTaMM Escherichia coli 64, opraHuama
3[,0pPOBOrO TEIEHKa.

3 ncxogHoro nponsBoACTBEHHOTO WTaMma Escherichia coli 64 rexHe-
TUYECKMM METOOOM NOorlydeH aTTeHyMpoBaHHbIM WwTamm Escherichia coli
64I". MeToq nonyyeHus wtamma Escherichia coli 64 3akntovancs B cre-
OYIOLLIEM: UCXOOHbIV WTaMMm Escherichia coli 64 BbicemBanu Ha Yallku C
arapom XoTTuHrepa, CoAepKaBLUMe OonpenerieHHy0 KOHLEHTpaLUnio OBYX
myTareHoB (Nea, Rif). lMony4eHHble MyTaHTbI C XenaembiM OeHOTUNOM 3
pasa paccevBanu Ha cenektuBHou cpege cmytareHamu (Nea, Rif). Bupy-
NEHTHOCTb BblAENEHHbIX KNMOHOB M3y4Yanu OMNbITHbIM MyTEM Ha MbILLaX Npu
NX BHYTPMOPHOLLIMHHOM 3apaxeHun. B pesynbTate MmyTaHTbl ¢ hEHOTUNOM
NeaR 100 n Rif*100 xapakTepu3oBanucb CHMXEHNEM BUPYIIEHTHOCTU Ha
5-6 nopaakos. OToGpanu aTTeHynpoBaHHbIn knoH 64 NR (LD, = 10"),
KOTOPbIN SABMANCA AOHOPCKMM LUTAMMOM B OMbITax TpaHCOyKuuu € uc-
noneb3oBaHnem Gaktepuocpara P22. [lokasaHo, 4TO nepepada Kaxpow
n3 myTtaumi, obycnasnmsatoLmx peHoTmn mytaHta 64 NR, B ncxogHbiv
Npon3BOACTBEHHbIV WTamM E.coli 64 npvBoANT K CHUXEHWIO €ro BupY-
neHTHocTU. Cpeamn TpaHCAYKTAHTOB, NPMOBpeTWnX OAHOBPEMEHHO OBE
MyTaumu, coobliarowme pesncteHTHocTb k Nea, Rif oTobpaH wrtamm
Escherichia coli 64I". Wtamm E.coli 641" xapaktepuayeTcs pasnmyHbIMU
npu3Hakamu n CBONCTBaMU.

Mopdghonoauyeckue npusHaku. Knetkn wtamma KOpPOTKUE Manod-
KW, NOOBWKHbIE, rpaMoTpuLaTenbHbIe, COP M Kancyn He obpasyioT.

KynbmypanbHbie ceolicmea. baktepun wtamma npu pocte Ha
MSICO-NenTOHHOM arape 4epes 24 4. obpasyloT rnagkve, BbiMyKnble, Kpy-
rnele, 6recTswme, NoNynpo3payHble KONOHWM CEeporo LBeTa ¢ POBHbIMU
Kpasimu, Ha cpefe SHO0 yepes 24 Y. — Kpyrible KONOHUN TEMHO-KPaCHOro
uBeTa ¢ meTannmyeckum breckom. MNpu KynbTUBMPOBAHMU B XXUOKMX Cpe-
Aax — baktepun wrtamma Yepes 18 4. 06pasytoT paBHOMEPHOE MOMYTHe-
Hue.

du3uosozo-6uoxumuyeckue npusHaku. [lnanasoH TemnepaTyp po-
cta 37-39°C. OntumaneHasa temnepartypa 37°C. Ontumym pH 6,8-7,5. B
KayeCcTBe UCTOYHMKA yrrepoaa UCMONb3YOT KO3y, NakTo3y, ManbTo3y,
apabuHo3y, copbuT, caxaposy, AynbumnT, canuumH. ObpasyeT MHOON U He
obpasyeT cepoBogopog. Obnagaet NMM3nH — U OPHUTUHAEKAPOOKCUNA3HOM
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aKTUMBHOCTbIO, He 0bnagaeT ypeasHon akTMBHOCTLIO. He pasxwkaeT xena-
TUH.

AHmuezeHHasi cmpykmypa. VimeeT TunudHyto ans E.coli cTpykTypy:
O-rpynna 111, c agreavHamun F41 n K99.

CmabunbHocmb ammeHyayuu i MapKkepoB PEe3NCTEHTHOCTU K My-
TareHam y wtamma 641 onpegensnu nytem obpaboTku wTamma myTa-
FeHOM HUTPO30ryaHuamHoMm. M3yveHune ykasaHHbIXx cBoncTB y 10 KnoHOB
WwTaMmma, oTobpaHHbIX Mocre Tako 06paboTku, BbISBUIIO UX COXPAHEHNE
Ha TOM Xe ypOBHe, YTO 1 y HeobpaboTtaHHom kynbTypbl (LD, = 9,0 + 0,20);

eHemuyeckuli aHanu3 6e3onacHocmu WwtamMmma 640, kak wram-
Ma npoAyueHTa npenapaTta npobuoTuka, NpoBEeAEHHbIM C MCNONb30Ba-
HMeM TpaHcayumpytoLero bakrepuodpara P22, nokasan, 4to ero cheHoTun
onpegenseTcs HammuMeMm 2-X He3aBUCUMbIX MyTauun B reHax, geTtep-
MUHUPYOLLIEM pe3ncTeHTHoCcTb K Nea n Rif, Begywasa Kk NoBpexaeHuto
prnbocomanbHbix 6enkos S, 1 S,, BAvsioWas Ha NPaBUITbHOCTb CYATBI-
BaHWA reHeTUYeCcKon MHpopmMauum, T.e. NPOUCXOAUT aTTeHyauus. Takum
06pasom, aTTeHyauusi CBA3aHa C HapyLleHueM TPaHCMSLMN reHoB, Koau-
PYIOLUMX CUHTE3 BaXkKHbIX (DAKTOPOB MaTOreHHOCTU BakTepum unm reHoB,
NPOAYKTbI KOTOPbIX MMEIOT BaXXKHOE 3HaYeHNe B XusHegesaTenbHocTn H6ak-
Tepun. V3ydyeHne BUPYNEHTHOCTM MOMyYEHHbIX TPAHCAYKTAHTOB NPW BHY-
TPUOPIOLIMHHOM 3apakeHny BernbiX MbIlen BbISBUO CHIDKEHUE ee KIo-
HOB, KOTOpbIe Npuobpenn Kak 2 MyTaumm, coobLiarLme pe3nCTEHTHOCTb
kK Nea 1 Rif , Tak 1 kaxxgyro B OTAENBHOCTY;

Aupepenyuayusi wmamma-npodyyesma E.coli 64I. LLUtamm
E.coli 64" audhdepeHumpyeTcs OT KynbTyp €CTECTBEHHOIO NMPOMCXOXAe-
HWS MO Pe3NCTEHTHOCTU K 2 myTareHam — Nea uRif. Hanuune reHetude-
CKUX MapKepoB PEe3NCTEHTHOCTU K MyTareHam no3sonsieT avddepeHum-
poBaTtb WTaMm 641" B nrabopaTopHbIX YCNOBUSAX HA NPOCTbIX NMUTaTENbHbIX
cpepax B TedeHne 16-20 4. OT KynbTyp 3MM300TUYECKOro NpoToTMNa NpU
MOAO3PEHNM Ha SLLEPUXMO3 UITN NPY BbIGENEHNN ILLUEPUXUN B MPOOYKTaX
XMBOTHOMO MPONCXOXOEHNSI.

MpucytctBue B wtamme E.coli 641" oByx MyTaLum ¢ u3BeCTHbIMU Me-
XaHu3mamu OencTBus, Kaxaasi 3 KOTOPbIX MOXET CHMKaTb BUPYIIEHTHbIE
CBOWCTBA, CNYXWUT ybeauTenbHbIM O0Ka3aTeNbCTBOM CTabUITbHOCTM U
6esonacHocTu Wramma-npogyueHTa E.coli 641, TeopeTuyeckasn yactoTa
obpaTHOM MyTaumy OQHOBPEMEHHO MO CBOUM MapKepaM CoCTaBnsieT npu-
mMepHo 1074, XOTA NpaKkTUYECKN 3TO HEBO3MOXHO.
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Mpn M3y4eHnn BMONOrMYecKnx CBOMCTB B OMbITE€ Ha NlabopaTopHbIX
XWUBOTHbIX U Ha TendaTax, ArHaTax, NopocsaTax M LbINAasTax onpeaeneHo,
yTo Wtamm Esherichia coli 641 xapakTepuayeTcsa cnegyowmmmn buonoru-
YEeCKMMW CBONCTBaMMU:

- ABNSIETCA NpeacTaBUTeENeM HOpPMarbHOM MUKPOOIIOPbI XKEeNnyaou-
HO-KMLLIEYHOrO TpakTa 340POBbIX XXUBOTHbIX;

- HEMaTOreHeH N HETOKCUYEH;

- @KTVMBEH B 3KOCUCTEME XKEITYAOYHO-KMLLEYHOrO TpakTa XXMBOTHBIX,
NMEPEHOCUT Maccax vepes Xenyaok n MetabonmsmpyeTcsa B KULLEYHUKE
yBEnMUmnBasi POCT N PE3NCTEHTHOCTb K 3ab0neBaHuIo;

- obnagaeT cnocoBHOCTLIO K aare3ann Ha anUTeNMu U NPUXXNBaAHUIO
B MULLEBAPUTENbHOM TPaKT (NOATBEPXKAEHO MMCTOMNOrMYECKUMUN UCCreno-
BaHUAMN);

- ABNSAieTCA CTabunbHbIM 1 cnocobeH OCTaBaTbCs KN3HECTOCOOHBIM
B MPON3BOACTBEHHLIX YCIOBUSIX.

BaxxHenwmm TpeboBaHNEM MO M3rOTOBIIEHMIO U KOHTPOM Guonpe-
napaToB sIBMISIETCA CXemMa TEXHOJIOMMYECKOro npolecca npov3BoacTBa
npenapaTa u3 wramma E.coli 641, BkntovaroLwas: npurotosreHne noces-
HOro mMaTepuana; KynbTMBMpOBaHue Wwramma 641 ona nonydeHunss 6ak-
TepuanbHON MaccChl; KOHLEHTPUPOBaHNE HGaKkTepuarbHON Macchl; pa3Be-
AeHve OGakTepmanbHOM KynbTypbl CPEAOV BbICYLUMBaHWUS; pacdacoBka
npenapaTa;BbiCyLULMBaHME Mpenaparta u MapkupoBka (oSIakOHOB C Mpe-
napaTtoM 1 ynakoBKa.

lMpuzomoesieHue numamesibHol cpedbl. [JNs N3roTOBINEHNS Nnpe-
napata 13 wramma E.coli 64" ncnonb3oBany oCHOBHOW nepeBap XOTTWH-
repa, cogepxawnn 10% neyeHouHoro akcTpakta, 0,4% nentoHa, 3atemM g4o-
GaBnNany ANCTUNNMPOBAHHYH BOAY C TaKMM pacyeToMm, YToObI cogepkaHme
aMuHHOro asota 6bino He MmeHee 200-250Mmr/%. Cmecb goBoannu Ao kune-
Hua. Knnayerne npogosmkanu 30 MuH. 3aTem yctaHaenueanu pH cpefbl 0o
7,7-7,8 nytem pgobasneHua 20%-Horo egkoro Hatpa, 0,3% xumuyecku
yncToro xnopuga Hatpusi. Cpeay nocre KUneHust oTctamMBanu B TeYeHne
1-1,5 4., punbTpoBanu Yepe3 BaTHO-MaprieBbli PUNBTP U NepeKkavmBanm
B peakTop.

[na koHTpona cTepunbHOCTM cpeabl bpanu nNpobbl 1 genanu noce-
Bbl Ha cpeabl: MIMA, MIMB, MIMMB, noa Ba3enNnMHOBLIM MacrioM, SHAO.

llpuzomoesieHUe noceeHo20 Mamepuasia. [N NPUroTOBMEHUA
npenaparta n3 wramma E.coli 641" ncnonb3oBanu oTaeNbHy0 aMmnyny ¢ fu-
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0OUNN3NPOBAHHON KyNbTYpOi. AMMNYIy C CyxvMM LUTaMMOM 641 BCKpbiBanu
1 0oGaBnsAnM B He€ 2Mn CTepUITbHOro n3Nonormiyeckoro pacteopa. Nony-
YeHHYI0 B3BECH BbiCeBanu BO gorakoHbl ¢ 6ynboHOM XOTTUHrepa (BMecTu-
MocTb dornakoHa - 100mn). Beipawwmsanu wramm 641 B TedeHne 14-16 .
npu Temnepatype -37-38°C (KynbTypa nepBoi reHepauumn).

KynbTypy nepBow reHepauun wrtamma E.coli 64 (nocne nposepku
Ha YncTOoTYy) 3aceBanu B OyTbinb, cogepxxawyyto 10n 6ynboHa XoTTUHrepa
(kynbTypa BTOpON reHepaumm). KynbTMB1MpoBaHWe NpoBOaUNN B TEYEHUE
18-20 4. npn T - 37-38° C.

KynbmueupoeaHue npou3eodcmeeHHO20 wmamma Osisi nosy-
YeHusi 6akmepuanbHol Macchl. KynbTypy BTOpOW reHepauum utamma
E.coli 64" (nocrne npoBepku Ha yncToTy) 3aceBanu B AKM-Lunn B peak-
TOp (annapaTbl ANs KyNbTUBUPOBaHNS MUKPOOPraHM3MOB) CO CTEPUITLHOM
nuTaTensHon cpepon. KynbTypy BblpawimBany B TedeHve 14-16 4. npu
T - 37-38°C npu NOCTOSIHHOM NEepeMELLVBaHUN 1 HEMPEPBLIBHOM aspaLinu.
Mocre ykazaHHOro cpoka BblpalmBaHus wtamma E.coli 641 B annapat BBO-
AWMU CTEPUIBHYIO CMbIBAEMYHO XXMOKOCTb (Cpeda BbICYLUMBaHWS) U MPOU3-
BOOMMM CMbIB NMyTEeM BpaLleHus annaparta v ero nenectkoB. Cpeaa BbICy-
wmBaHua cogepxut 1,5-2% xenatnHa, 10% caxapoassbl, pH cpegpl - 7,8-8,0.

Mocne cMbiBa MUKPOGHYHO Maccy xpaHunu npu T - 2-10°C B TeyeHune
2-3 cyT. Mony4yeHHyto MUKPOBHY Maccy NPOBEPSINI HA YACTOTY U TUMWY-
HOCTb pocTa nyTeMm BbiceBa B npobuvpku ¢ MIMA, MIB, MIIB, 3Hao.

KoHueHmpupogaHue 6akmepuanbHOU Macchl. [10Ny4YeHHyo Mu-
KpOoOHYyt0 Maccy aoBoaunu go koHueHTpauum 10" KOE B 1cm?® no ontude-
ckomy ctaHgapty mytHoctn TMCK um. Tapacesuya, nytem gobasneHus
cpedbl BbicylinBaHus. KynbTypy nepen pacgacoBKon MPOBEPSnU Ha Yn-
CTOTY M OTCYTCTBME MOCTOPOHHEN KOHTaMUHALIMN MUKPOCKOMUEN Ma3KOB,
OKpaLlleHHbIX no pamy v genanu nocesbl Ha MIA, MINB, MIIMB, 3Hao.
MoceBhbl Bbiaepxueanu npu T - 37-38°C B TedeHune 10 cyT.

TexHonornyeckun npouecc nuodunusauumn npenapaTa M3 Wtamma
E.coli 64 BkntodaeT criegyolme ctagmm: pacgacoBka npenapara Bo dna-
KOHbI; BbICyLLMBaHWE MpenapaTa, NpoAOIMKUTENbHOCTb BCEro npouecca
cywkn — 70-72 4., A€Hb OKOHYAHUSA NMOUNN3ALIMN CUATAIOT 4ATON U3ro-
TOBIieHUs1 Npenapara.

MeTon koHTponsa npenaparta u3 wramma E.coli 64 BkntovyaeT cre-
aylowne ctaguu:

OnpedeneHue Yyucmomsi U munu4Hocmu pocma. [ins ncnbiTaHus
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ncnone3oBanu 5 pnakoHoB ¢ npenapatoM. CoaepxmmMoe Kaxaoro dako-
Ha pas3sogunu B 5 cM® cTepunbHoro dmsunonormyeckoro pacteopa. lNpo-
Boaunu nocee no 0,2 cm® u3 kaxgoro dnakoHa Ha MMA, MMB,MMNMB noga
Ba3enMHOBBIM Macrom, cpegy JHAo. Yepes 24 y. B yawekax lMetpu ¢ MIMA
Habnogany xapakTepHbI POCT: KPYIIble C rMafKow, BbIMyKroi NOBEPXHO-
CTb0, POBHBIMM KPAsiMu KOITOHWM, Ha cpeae SHO0 — KONMOHMM KpacHo-Manm-
HOBOro LBeTa. Ha xuagkmx cpegax roMOreHHbI poCcT B BUAE MOMYTHEHMS.
B maskax KynbTypbl NpeAcTaBreHbl B BUAE KOPOTKMX narnoyek. o Mpammy
OKpaLLMBAKTCS OTpMLUATENbHO, Crop He 00pasytoT. uTatenbHble cpeapl
C noceBoM BblaepxkuBanu B TeveHve 10 cyT. npu Temnepatype 37-38°C.
Mpenapat 13 wramma 641 He cogepkan NOCTOPOHHEN MUKPOIOpbI.
OnpedeneHue 6e3epedHocmu. be3BpeaHOCTb COAEPKUMOTO Kadk-
[oro chnakoHa npenaparta npoeepsanu Ha 10-Tn 6enbix Mbiax Maccomn
14-16 r, kOTOpbIM NpenapaT BBOAMNU nepoparbHo, B o3e 108 KOE B 06b-
eme 0,5 mn. lMpenapat cuntanu 6e3BpedHbIM, ecnn B TeveHne 10 cyT.
HabnoaeHns Bce NOAONbITHbIE Bernble MbilLM OCTaBanuch XUBbIMMU.
OnpedesnieHue akmueHocmu. AKTVBHOCTb npenaparta npoBepsnv
Ha 20 6enbix Mbiwax maccori 14-16 r, n3 Hux 10-TM nNpenapaT BBOAWUNU
nepopaneHo B fo3e 10’KOE B o6beme 0,5¢cm®. Cnycta 244. Bce 10 no-
AoMbITHLIX 1 10 KOHTPONbHLIX BEMNbIX MbILLIEN 3apaXkanu nepopanbHO BU-
pyIneHTHOM KynbTypon E. coli B cmepTenbHbix go3ax. B Teyenne 10 cyr.
HabnaeHnsa Bce NOAOMbITHbIE MbIWW BbIDKMMW, NMPU Nagexe BCEX KOH-
TPONbHbIX Mblwel. [Npenapat n3roToBrieHHbIM M3 wtamma E. coli 641
cunTanu akTMBHbIM. [locre LexoBOro KOHTPOMs O BO3MOXHOCTW BblMycKa
npenapaTa K NPakTU4eCKoMy NMPUMEHEHMIO (OriakoHbl 3TUKMPOBAnM C yka-
3aHMEM HaMMEHOBaHWUA npenapara, Homepa cepym 1 4aTbl U3rOTOBIIEHNS.
Cepueli npenapata cuyutanu onpegeneHHoe KONM4YecTBO npenapa-
Ta, NOMy4YEHHOro B pe3ynbTaTe 04HOPA30BOro CMELUMBAHNS B OOHON eM-
KOCTW M MMEIOLLEro OAMHAKOBYIO KOHLIEHTPALMIO XKMUBbIX MUKPOOHLIX Ter,
O[HOBPEMEHHO pacdaccoBaHHOIO BO (DJIAKOHbI, BbICYLLEHHOTO Npu oau-
HaKoOBOM peXuMe ¥ MOSTy4MBLLErO CBOWM HOMEP, HOMEP rocy4apCTBEHHOMO
KOHTPOJIS, 0pOPMIEHHOr0 OAHMM AOKYMEHTOM O KayecTBe (MacnopTom) C
yKa3aHMeM B HEM: HaMMEHOBaHUS NPeanpuaTUA-N3roToBUTENS, HaUMEHO-
BaHuWe npenapara, HoMepa Cepun, HoMepa roCKOHTPONS, AaTbl N3rOTOB-
neHus (mecsu, rog), pe3ynbTaToB UCMbITAHUA MO NMoKa3aTensam KayecTsa,
CpOKa rogHOCTH, YCNOBUM XpaHeHus, 0603HadeHns TY, Homepa 1 gaTbl Bbl-
Aayn OOKyMEHTa O KavyecTBe, 3aKfoYeHnss U Noanucy nvua, BblAaBLUEro
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AokyMeHT. [Mpenapat «3HTepokon» npeacTtaBnsieT cobon Cyxyro Memnko-
nopucTyto Maccy 6enoro unm cepoBaToro-KenToro uBeTa, CoaepXallyto
60-70% xMBbIX MUKPOBHBIX KIETOK, Nerko pacTBOpumMyto B ouanonornye-
CKOM pacTBope, OUCTUNNIMPOBAHHON UM KUNAYEHHOW BOAE.

PesynbTaTbl NPON3BOACTBEHHOM anpobauumn nokasanu, YTo UCnosb-
30BaHMe npenapata «3HTepokony u3 wramma E. coli 641" 3HaunTensHo
CHWxaeT 3aboneBaemMoCcTb TENAT, ATHAT U MOPOCAT, yrydlwaeT nx obuiee
COCTOsIHME opraHuama, obecneumBaeTt 95-100% CoxpaHHOCTb MOMNOAHSAKA
XmBOTHbIX, Npy 30-40% rmbenun KOHTPOMbHbIX XMBOTHLIX. Ha npenapar
«3OHTepoKon»» nonyyeH nateHT 3a Ne 25918.

BbiBogbl. Taknum 06pa3omM, Ha OCHOBaAHUWM UCCIEL0BaHUA MOJTyYeH
wramm E.coli 641, oTBevatowmn Bcem TpeboBaHNsM, NpegbsBNgeMbIM K
LUTaMMaM-npobroTmkam, KOTOpPbIN:

- ABNSIETCS HOPMarbHbIM ObuTaTenem XenygodHO-KMLLEYHOro Tpak-
Ta 340POBOro0 XXUBOTHOMO, HEMATOrEHHbIN, HE TOKCUYHbIN;

- MeTabonnyecKkn akTUBHbBIN B 9KOCUCTEME KENyAOYHO-KULLEYHOrO
TpakTa;

- MePEeHOCUT Maccax vYepes Xenyaok;

- obnagaeT cnocoBGHOCTBIO K aAresnm Ha ANUTENUN N MPUXKMBAHUIO B
KMLLEYHOM TPaKTe;

- CTabunbHbBIN U CNOCOBHBIN ANMTENBHOE BPEMS OCTaBaTbCH XKU3He-
CMOCOBHBIMY NPU XpaHEHNW B MPOU3BOLCTBEHHbIX YCIOBUSIX;

- 6e3onacHbIN AN MOMOAHSAKA CENbCKOXO3SAMCTBEHHbIX XNBOTHbIX;

- UMEEeT reHeTM4Yeckme Mapkepbl A4S OTNINYMS ero OT LUTaMMOB ecTe-
CTBEHHOIO MPOUCXOXKOEHUS;

Ha ocHoBe aTTeHympoBaHHoro wramma E.coli 641" cosgaH npobuo-
TUYECKUA npenapaT «OHTEPOKON» KOTOPbIN MOXET MONy4YnTb LUMPOKOE
NMPMMEHeHne A1 fTeYeHNs U MPOUIaKTUKN Kenygo4HO-KMLWeYHbIX 3ab0-
neBaHM HOBOPOXOEHHOIO MOSOAHSIKA XXUBOTHbBIX U NTUL,.
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MPHTW 39.19.31, 87.29.91
XK. T. Mykaeg’, XK.O. O3zenduHoea?, XK.H. Vckakog’

'TocynapcTBeHHbIN yHUBepcUTeT uM. LLlakapuma, r. Cemen, KasaxcraH
2EBpasuninck1in HaumoHanbHbI yHuBepcuteT um. J1.H. Nymunesa,
r. ActaHa, KasaxcrtaH

NOKOMMNOHEHTAA UHTEIPAJIbHAA OLEHKA NMPUPOLOHbIX
TYPUCTCKO-PEKPEALIMOHHbIX PECYPCOB BACCEMHA
O3EPA AJIAKOJ1b

AHHOTaums. B ctatbe npeanoxeHbl KpUTEPUM NOKOMMOHEHTHOW MHTErpanbHOn
OLEHKM peKkpeaLMoHHOro noTeHumana naHawadtos 6acceriHa o3. Anakone. B oc-
HOBE [aHHOW METOAMKU NEXWUT NMOKOMMOHEHTHAas OLleHKa naHawadToB, KoTopas
CknagblBaeTcsi U3 CyMMbl CPEAHMX 3HAYEHNIN OCHOBHbIX MoKasaTernen cocTaBns-
IOLWMX NaHawadgT: penbed, KNMMaT, BoAHble 00bEKTbl U NOYBEHHO—PACTUTENb-
HbI MOKPOB C MPUMEHEHNEM TpexbannbHol cucteMsl. B kavyecTBe napameTpoB
(PyHKUMOHANbHON OUEHKM penbeda MCnonb3oBanvicb Takue nokasaTenu, Kak
abconTHas BbICOTa M ero pacuyneHéHHocTb. Llkana oueHKkM KnumaTu4eckoro
KOMMOHEHTA, y4MTbIBana Takme napameTpbl, Kak ANUMTENbHOCTb 6raronpusaTHOro
NEeTHEro pekpeauroHHOro NepuoAa B AHSX, BbICOTA CHEXHOro MOKpoBa, cyMma
Temnepatyp Bo3agyxa Bbiwe +10°C. [Npn oueHKe pekpeaurMoHHOW LIEHHOCTU BO-
OHbIX yYnTbIBanucb pasHoobpasne n MmacutabHOCTb BOAHbIX 06 LEKTOB, CpeaHss
BENMYMHa rogoBoro cToka. [NoYBeHHO-pacTUTENbHBIN MOKPOB OLEHUBAICH C y4e-
TOM MPUPOAHOW 30HbI, NIECUCTOCTM U 3ab60NOYEHHOCTU TeppuTopuKn. Ha ocHoBe
NOmMyYeHHbIX 3Ha4YeHNI NaHawadTHOro NoTeHLmMana coctaBneHa kapTta 1 npose-
AEHO parioHVMpOBaHVE TEPPUTOPUM MO CTEMEHU NPUBMEKATENbHOCTM NPUPOOHBLIX
naHawacdToB ANs pasBUTUS OTAbIXa U Typu3ama.

KnioyeBble crnoBa: NpupoaHO—PECYPCHbIV NOTEHUMan, Typu3M, pekpeawms, pek-
peaunoHHbIV MOTeHUMarn, penbed, KnumMaT, BOAHblE 0ObEKTbI, MOYBEHHO—PACTU-
TEnbHbIV NOKPOB.

Tyningeme. KentipinreH makanaga Anaken keni anabbl naHawadTapbiHbIH,
pekpeaumnanbIK aneyeTiH KOMNOHEHTTIK MHTerpangbl TyprblaaH 6aranay kputepunepi
yCbiHbINFaH. byn egicteme HeridiHge naHawadTapabl KOMMOHEHTTIK TypfblaaH
©aranay >atbIp, oNn naHAWadTTbl KypanTbiH KOPCETKILLTEP COMAChIHaH Typaabl: Xep
6epnepi, knMmar, Cy HbiCaHAapbl MEH TOMbIPaK-eCiMAIK XXaMblnFbIChkl, byn 6aranayna
yLw 6angpixyine kongaHbingsl. XXep 6eaepit dyHkumoHanabl 6aranay napameTpnepi
peTiHae abconoTTik OWIKTIK neH >xep OepepiHiH Tinimaenyi nanganaHbInabl.

72



Hoeocmu Hayku KasaxcmaHa. Ne 4 (138). 2018

KnumatTbiK KOMMOHEHTTI OaFanay Lukanacbkl KyHaep ecebiHaeri Konamnbl »xasfbl
pekpeaumnanbK Ke3eHHIH, y3aKTbIfbIH, KbICKbl AEManbICTbl YAbIMAACTbLIPY YLiH Kap
»KambInFbICbIHbIH, OuMikTiriH, +10°C xofFapbl aya TemnepaTtypacblHbIH XUbIHTbIFbIH
eckepai. Cy oObekTinepiHiH pekpeaumanblK KyHObIbIFb Cy 0OBbEKTINEpPiHiH kenemi
MEH TYPIiniriH, XbINAblK afblHHbIH, OpTaLla LaMacblH eckepe OTbIpbin, 6aranaHabl.
Tonblpak-eciMaik >kaMbifFbICbl  TabuFaT 30HACbIH, ayMaKTblH, OpMaHAbIIbIFbIH
KoHe BaTnakTbibIFbIH eCkepe OTbIpbin, 6aranaHapl. AnbiHFaH MaHOEpP HeridiHae
KapTa KypacTblpbinbif, Typu3M MeH AemManbiC YWiH Tabwrn naHgwadTapabliy,
TapTbIMAbINbIFbl GOMbIHLLA ayAaHaacThIpbIy XKYpPrisingi.

TyniHai cespep: TabuFn-pecypcTblK NOTEeHUMan, TypuaMm, pekpeauusi, pekpea-
UmMAnbIK noTeHuman, xep 6eaepi, kKnumart, Cy HblcaHAapbl, TOMbIPAK-6CIMAIK Xa-
MbIJTFbIChI.

Abstract. This article propose criteria for the component integral estimation of the
recreational potential of landscapes of Alakol lake basin. This method is based on
the component-based estimation of landscapes, which consists of the sum of the av-
erage values of the main indices of the constituent landscape: relief, climate, water
objects and soil and vegetation cover using a three-point system. Such indicators
as absolute altitude and its dissection were used as parameters of the functional
estimation of the relief. The climatic component assessment scale took into account
such parameters as the duration of a favorable summer recreational period in days,
the height of the snow cover, the sum of air temperatures above +10°C. The diversi-
ty and scale of water bodies, the average annual flow was taken into account when
assessing the recreational value of water. Soil and vegetation cover was assessed
taking into account the natural zone, forest cover and waterlogging of the territory.
Based on the obtained values of the landscape potential, a map was compiled and
zoning of the territory was carried out according to the degree of attractiveness of
natural landscapes for the development of recreation and tourism.

Keywords: natural resource potential, tourism, recreation, recreational potential,
relief, climate, water bodies, soil and vegetation cover.

BBepeHue. Mpobriembl OLEHKM NMPUPOAHO—PECYPCHOro NoTeHuuana
TeppUTOpUarnbHbIX PEKPEeaLMOHHbIX CUCTEM, @ TaKKe BbISIBIIEHWUS KOO
TMYECKOro COCTOSIHWUSI M YCTOMYMBOCTU PEKPeaLMOHHON TeppUTopun SiB-
NATCS aKTyanbHbIMU BOMPOCaMU COBPEMEHHON peKpeaLOHHO reorpa-
pvn. CyLIHOCTb OLIEHKM M KapTorpadMpoBaHus MpUpOaHO—PECYPCHOTO
noTeHUmana TeppuTopun Ans pekpeaumn u Typuama COCTOUT B onpeae-
NEHWN CTeneHn ee MPUrogHOCTU M GNaronpuATHOCTU AN WX PasBUTUS.
Typuam 1 pekpeauusi UMelT SPKO BbIPAKEHHYID OpUEHTaLMIo Ha MUC-
Nonb3oBaHWe MPUPOAHbLIX PECYPCOB, MPUYEM B TyPUCTCKO-pEKpeaLnoH-
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HYI0 OEeATENbHOCTb BKIOYAKTCS HE OTAENbHbIE KOMMOHEHTbI MPUPOAbI,
a BeCb NPUPOAHbIV KOMMMeke (naHawadT) B uenom. B ctaTtbe npose-
OEH aHanu3 CcocTosHWA U gnddepeHumnanbHas pekpeaLoHHas oLeHKa
KOMMOHEHTOB NaHaLwadgToB 6acceriHa 03. Anakoreb.

Llenb paboTbl — 4aTb MOKOMMOHEHTYIO MHTErparibHy0 OLEHKY Mnpu-
POAHbIX TYPUCTCKO-pEKpeaLMoOHHbIX pecypcoB bacceriHa 03. Anakornb

MeToabl uccrnegoBaHMi. Ha ocHOBe MeETOAMK NPELTIOKEHHBbIX
C.A. CeactbsiHoBOW, E.B. KonoTtoBoii [1,2] npeanoxeHbl KpUTEPUN NMOKOM-
MOHEHTHOW MHTErpasibHOM OLEHKM peKpeauvoHHOro noTeHumana naHawacd-
ToB. B ocHOBe [aHHOVW MEeTOOMKU NEXMT MOKOMMOHEHTHAsA OLeHKa naHa-
wadToB, KOTOpasi CKIagblBaeTCs M3 CYMMbl CPEOHNX 3HAYEHWUIA OCHOBHbIX
nokasaTesieri CocTaBnAnLWNX nanawadT: pensed, knmmaTt, BogHble 00b-
€KTbl N MOYBEHHO—PACTUTENBHBIN MOKPOB C MPUMEHEHWEM TpexBanbHOM
CUCTEMBI.

OueHka ©GnaronpuaTHOCTM penbeda Ans pekpeauuy npoBoau-
nacb B COOTBETCTBMM CO LUKaNoOW peKkpeaLMOHHOW OUEHKN penbeda co-
cTtaBneHHon no maTtepwanam B.b. Hedeposon, E.[1. CmupHoBon [3] u
A.B. BpeguxuHa [4] (tabnuua 1). A.B. BpeguxuH paccmatpuBaeT pe-
need (B acnekre pekpeaunoHHON reoMopdoriornn) Kak pekpeaLoHHbIN
pecypc, obecneumBarolwmii oTAbIX, T.€. CPEACTBO MOAAEPXKaHWA U BOC-
CTaHOBIEHMS TPYAOCNOCOOHOCTH, 300POBbS MIOAEN, YOOBETBOPEHUS UX
KyNbTYPHBIX M 3CTETUYECKUX NOTpebHocTen. TpaanUMOHHO B KadecTBe
napamMeTpoB (PYyHKUMOHANbHOW OLEHKMN perbeda UCNOoSb3YT Takue Mno-
KasaTenu, kak abcontoTHasa BbICOTa U €ro pacHSIEHEHHOCTb.

Ta6nuua 1 - LLlkana oueHkn 6naronpuAaTHOCTHU
no reomopdornorn4eckum nokasarensam [3,4]

AbBcontoTHas |Yron HaknoHa KaTeropus

XapakTepuctuka peneeda BbICOT@ | MOBEPXHOCTM Bann penbeda
o, oo AR HauGonee
: T LS . _ :
YBaNMCTO—XONMUCTbI U 3pO- 1000 12 3-2,5 6ﬂ:TF:|ID':EVI

3MOHHO—PAaCcYSIEHEHHbIN

YBanucTbld, CTyneHyaTo ne-
peCeYEeHHbI, 3PO3NOHHO—pPac- 500—1000 6-12 2415 ©naronpu-

YNEHHeHbIN, BOMHUCTLIN, cnabo ATHbIN

nepeceyYeHHbIn

[110CKO—BONMHUCTBLIA,  MIOCKUI 2(:;?3’;
W ropHbI (TpygaHopoctynHele — 0-500 0-6 1,4-1,0 Gnaronpu-
NMOBEPXHOCTH) ATHBIA
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OcHoBHbI€e pe3ynbTaTbl. B3auMocBa3be mexay BruaaMu pekpeaumm
1 reoMOpdOSIOrMYeCcKMMI nokasaTensiMu nposaBngeTca no—pasHomy. Ha-
npumep, Hanndne pas3HOBbICOTHbLIX FOPHbIX CUCTEM C OOCTATOYHO BbICO-
KUMW yrnamMmun HakrioHa noBepXHOCTU NO3BONAET NpoBOOUTb TYPUCTCKME
MapLUPyTbl Pa3nMyHbIX KaTEropun, a Ans opraHnsauun nevyebHo—o3aopo-
BUTENbHOIO OTAbIXa Hanboree npurogHa MeCcTHOCTb C He3Ha4YUTellbHbIMU
NOBbILLEHNAMMW. OLI,HaKO Ona Tex n apyrnx BuMaoB pekpeaunmn aCteTnveckm
Hanbornee GraronpusitTHa NepeceYvyeHHas MecTHoOCTb [5].

[pn oueHke TYpUCTCKO-pekpeauMoOHHOro MnoTeHuuana KiumaTtuye-
Ckux pecypcoB bacceriHa 03. Anakornb MCNOMb30Barcs KOMMMEKC noka-
3aTernien, KOTOpbIN OTpaXkaeT MpPaKTUYECKM BCE OCOBGEHHOCTM Krvmarta
Tepputopun. B xoae pekpeaunmoHHOro oLeHMBaHUS KIMMaTU4YeCcKoro Kom-
noHeHTa TeppuTopun baccenHa 03. Anakornb Obina ncnonb30BaHa Lwkana
OLIEHKM KIMMMaTU4YeCKOro KOMrnoHeHTa, yvyutbiBarollasa TP OCHOBHbIX Ma-
pameTpa: AnMTenbHOCTb 61aronpusTHOrO NETHEro pekpeauuoHHOro ne-
pvoga B OHAX, BbICOTY CHEXHOroO MOKpoBa, CyMMYy TemnepaTyp BOo3ayxa
Bbiwe +10°C. (Tabnuua 2).

Tabnuua 2 - LLikana oueHKu KNnMMaTU4eCcKoro KOMnoHeHTa
Tepputopum [6]

AnutenbHocT 6naronpusatHoro | OueHka,

neTHero pekpeauvoHHoro nepuoaa|  6ann KauecTsenHas ouerka

Menee 70 gH. 1,4-1,0 oTHocuTEenbHO GraronpusaTHas
70-80 AH. 2,4-1,5 ©6naronpuaTHas

Boree 80 AH. 3-2,5 Hanbonee GnaronpuaTHas
BbicoTa cHeXHoro nokposa:

10 cm 1,4-1,0 oTHocUTEnbHO GraronpuaTHas
25 cm 2,4-1,5 ©GnaronpuaTHas

Boree 25 cm 3-2,5 Hanbonee GnaronpuaTHas
Cymma Temnepatyp Bbiwe 10°C

Meree 2400 1,4-1,0 OTHocuTenbHO GnaronpusiTHas
2400-2500 2,4-1,5 bnaronpusTtHas

Bornee 2500 3-2,5 Haubornee GnaronpusatHas

Mpw oueHke rmgporpadmm nexogunu ns obunust n pasHoobpasuns Bo-
A0eMOB, onpeaensiowmx BO3MOXHOCTb OpraH13aLumn pekpeaumoHHON Ae-
ATenbHOCTU. TeppuTOpUM C YMEPEHHO 1 criabo pa3BMTON PeYHON CeTblo
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MMEKT OrpaHnYeHHble BO3MOXHOCTU AN OpraHvM3auuu pekpeauuoHHON
OeaTenbHOCTU. ParoHbl ¢ Manon ryctoTon pek n 6e3BogHbIie NMEIOT eLle
GonbluMe orpaHudeHnsi. Takke BOOOEMbI, MCMOMb3yeMble AN pblGHON
noBnn, MOryT 6bITb HEMPUrOAHbLIMUY AN151 BOOHON pekpeauumun. Jlummutupyto-
LLlee 3Ha4YeHNe MMEIT KpUTUYEeCKme pasmepbl Bogoema: Hebonblune Bo-
O0EeMbl HEMPUTrOAHbI A5 BCEX BUOOB BOLHOMO Typusma.

OueHka pekpeaumoHHOM LEHHOCTM BOAHBLIX pecypcoB baccenHa
03. Anakornb npoBoAunacb No CreayllwmnM XapakTepuctmkam: pasHoo-
Opasune n MacwTabHOCTb BOAHbLIX OOBEKTOB, CPEOHAS BENMMYNHA FO40BO-
ro croka. LLlkana oLeHkn BOOHOrO KOMMOHEHTa TEPPUTOPMM NPOBOAMNACH
no metoawuke, npeanoxeHHon A.B. [iposgoseim (Tabnuvua 3) [7].

Tabnuua 3 — Kputepuit oueHkn Bogoemos [7]

XapakTtepucTtuka BoAHbIX 06 bEeKTOB Og:gj'fla’
OTcyTCTBYIOT, MO0 MEnkne peku, NMbo menkie o3epa 14-10
(1 KOMNOHEHT) D
Pekn n Hebonbluve npyapl, peku u Hebonbluve o3epa u T.4. 2415
(2 xomnoHeHTa) SRR
Pekn, BogoxpaHunuia, osepa 1 7.4. (3 KoMmnoHeHTa 1 6onee) 3-2,5

MacwTabHOCTb BOAHbIX 0OBHEKTOB

OTcyTCTBYIOT, NMMOO MENKUE PEKU, NEPEChIXatoLLme BOOOTOKM BEPX- 1410
HVe TeYeHust pek .

CpepnHue B npegenax obnactu peku, npyabl, HebonbLune ecrte- 2415
CTBEHHbIE 03epa S
KpynHble B npegenax o6rnactu peku, BOAOXPaHUNULLA, KPYMHbIe 325
o3epa ’
BenvyvHa cpegHero rogoBoro CToka, Mm

Menree 100 1,4-1,0
100-140 2,4-1,5
Bonee 140 3-2,5

OueHKy NoYBEHHO—PaCTUTENBHOrO NMOKPOBa TEpPUTOpUn GaccenHa
03. Anakonb npeanaraeTcs NPOBOAWUTb MO HWXE CreayllmMm napame-
Tpam: nNpuvpogHasi 30Ha, IeCUCTOCTb, 3ab0NMOYEHHOCTb, pacnaxaHHOCTb
TeppuTtopuu. LLkana oueHkM NOYBEHHO-pPACTUTENbHOrO MOKPOBa COCTaB-
reHa ncxogsa n3 oueHok npeanoxeHHbix HO.A. BegeHuHbim, H.H. Mupow-
Hu4yeHko 1 A.B. [Ipo3noBbim.

PaBHuHHas yacTb Tepputopumn 6acceriHa 03. Anakonb 3aHsTa npeu-
MYLLLECTBEHHO MYCTbIHHOW W MOMYNyCTbIHHOM NPUPOLHON 30HOM, B TOPHbLIX
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parioHax pasBuTa BbICOTHas NOSACHOCTb. C y4ETOM CKYAHOrO Nen3axHoro
pa3Ho06pa3unst MoNynyCTbIHHbIE U NMYCTbIHHBIE NPUPOAHbIE 30HbI OLEHNBaA-
NIMCb KaK OTHOCUTENBbHO GraronpusaTHbIE, CTENHAsA 30Ha Kak GnaronpusiT-
Has 1 necHas, necoctenHas NpMpoAHbIe 30HbI, Kak Hanbornee Gnaronpu-
ATHblE AN peKpeaunoHHOro ncnonb3oBaHug (tabnuua 4) [7, 8].

Tabnuua 4 — LLikana oueHKn NoYBEeHHO—pacTUTENbHOro nokposa [7,8].
[Mo4BEHHO—pPACTUTENBHLIN NOKPOB

Mapametp Hanbornee 6naro- . OTHOCUTESBHO
NPUATHBIN GraronpuATHbIN GraronpuaTHbIN
recHas u neco- nycTbIHHAsA ¥ Nony-
Mpupoarasn soxa cTenHasi 30Ha cTénHas 3oHa NyCTbIHHAsi 30Ha
Jlecuctoctb, % Gonee 15 10-15 meHee 10
3abono4eHHoCcTb, Y% 1-3 3-5 5
PacnaxaHHocTb, % 20 20-30 30

NToroeasi oueHka KOMMOHeEHTa npeacTaenseT cobon cymmy 6annos
Tex rnokasaTesief, KoTopble Oblfv UCNOSb30BaHbI 4118 ee oueHKkK. Mo aTon
CyMMe MpOBOAUIIOCH paHXWMpPOBaHWE, U BbISIBMISINIAaCb MTOroBasi OLEeHKa
KOMTMOHEHTA.

1. NokoMmoHeHMHbIU - OLEHKa OCHOBHbIX MokasaTernen U napame-
TPOB, COCTaBMAOLLNX NaHawadT,;

2. UimeeparnbHbIl - pacdeT cpeaHeapudmeTnyeckoro banna.

MpupoaHble pekpeauyMoHHbIE pecypchbl OLeHMBanucb no Tpexban-
NbHOW cUCTeMe, ANS UX XapakKTepUCTUKM MUCMONb30Banuchb crieytoLime
KpuTepun oueHkn: 3-2,5 Ganna — Havbonee GnaronpusiTHbIA pecypc;
2,4-1,5 6anna — 6naronpuaTHeIn pecypc; 1,4-1,0 6ann — oTHOCUTENBHO
GraronpusTHbIA pecypc.

OcHoBol A1 cocTaBrieHns naHawadTHoM KapTel 6acceliHa 03. Ana-
KOMb MOCNY>XUINW MaTepuarnbsl NONeBbIX UCCNeAOBaHWI C MPUBIEYEHNEM CY-
LLIeCTBYIOLLMX NOKOMMOHEHTHbIX KapT U NTepaTypHbIX MCTOYHMKOB. [9,10].

B xofe nccrnepoBaHus, npexae Bcero, Obinun onpegerneHsl MTOroBble
OLLEeHKM MO KaXXAOMy KOMMOHEHTY nanAwadrTa: penbed, knmmaT, BoAHbIe
06BbEKTbI, MOYBEHHO—PACTUTESbHbLIV NMOKPOB. IToroBasi oLeHka KOMMOHEH-
TOB NaHAwadTa npeacrasnseT cobo cymmy 6annoB Tex nokasarternew,
KoTopble ObInn MCMoNb30BaHbl AN1A ee OueHKW. [nsa kaxaoro napameTpa
Oblna cocTaBrieHa oueHouYHas Lwkana (Tabnuupl 2-4), a pe3ynbTaTbl OLeH-
KM ObINN 3aHeCeHbl B crieumarnbHyo obLyto Tabnmuy 5.
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Tabnuua 5 — ®parmeHT Tabnuubl pe3ynbTaToB MOKOMMOHEHTHO—UHTErpasb-
HOW OLEHKMN NPUPOAHO—PEKPEaLMOHHOIo NoTeHunana 6acceiHa
03. Anakonb, 6annoB

Nanga- BogHble MoyBeHHO—pacTutens- | CpegHui
wadgTbl Penbed 00BbEKTDI Knumar HblIlA MOKPOB Gann

1 1 1,3 2,3 2,1 1,6

2 1 1,3 2,3 1,8 1,6

3 1 1,3 2,3 2,1 1,6

4 1 1,3 2,3 21 1,6

5 1 1,3 2,3 2,1 1,6

6 1 1 2 1,9 1,5

7 1 1 2 1,9 1,5

Penbed 6acceliHa 03. Anakorb xapaktepnayeTcsa 60MbLInNM pasHo-
obpasuem u NpurogeH Ans pasBuUTUS Kak re4ebHO—0340POBUTENBHbIX,
Tak U CMOPTMBHbBIX BUAOB pekpeaunuoHHon aestensHocTn. Oporpadus
1 6onbluas amnnuTyaa BbICOTHbIX 0TMeTOoK (300-4107m) obycnasnuea-
0T pasHoobpa3ne n peskoe pasnuyne NpUpPOAHO—KIMMATUYECKMX OCO-
GeHHoCcTeln, YTO MOXeT cnocobCTBOBaTb Pa3BUTUIO Pa3fMYHbIX BUOOB
Typuama. 'opHasa yacTb OacceriHa o3epa OTHOCMTCS K OBYM KPYMHbIM
oporpaduyeckum npoBuHUuAM TapbaraTtarickon u 3anagHo—KeTbicy-
CKOWM, a paBHMHHas YacTb [Npubanxaw—Mne—AnakonbCKon NpPoOBUHLMN.
PaBHMHHYIO YacTb MO reofiormyeckomMy CTPOEHWIO 1 MOPAOOMMIN MOXKHO
pasgenuTb Ha TpY OCHOBHbIX parioHa: NPeAropHble HAaKIMOHHbIE paBHU-
Hbl, OYrpnCcTO—rpsAoBbIE MECHYaHbIE PaBHWMHBI U MIIOCKNE 03epHO—anso-
BManbHbI€ PaBHUHbI.

Haunbonee 6naronpuaTHeIMK ANS BCEX BUAOB CMOPTMBHOIO U Mpu-
POOHO—OPUEHTUPOBAHHOIO Typr3Ma ABMATCH ropHele XxpebThl Tapbara-
Tan n XXetbicy Anatay. Xpebet 3anagHbin Tapbaratai nMeeT KpyTble,
CWUMbHO pacyreHeHHbIe KXHble CKIOHbl. OTHOCUTENbHAs rnybuHa Bpesa
pek konebreTca B LUMPOKMX npegenax. BoctodHasa vactb XKeTbiCcyckoro
Anartay pacurieHeHa HEMHOIOYUCIIEHHBIMM TIyHOOKMMN pPeYHbIMU JONMHa-
MU. JJONvHBI pEK KPYTOCKIOHHbIE, yleneobpasHble, TPYAHONPOXOAMMbIE.
Ha pa3sHbix abcontoTHbIX BbicoTax XKeTbICyckoro Anartay npunerarLimx K
AnakonbCKon BnaguHe BCTPEYaATCH MEXIOPHbIE YBanMCTO—XONIMUCTbIE
BnaguHbl. Hanmume pasHOBBICOTHBIX MOPHbLIX CUCTEM C OCTaTOYHO BbICO-
KAMW yrnammy HakioHa MOBEPXHOCTM MO3BONSET MPOBOAUTL TYPUCTCKUE
MapLUPyTbl Pa3nuYHbIX KATEropui CIIOXHOCTH.
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Ha npegropHbIx HaKMoOHHbLIX paBHUHAX BacceriHa o3epa hopMbl pe-
needpa 4alT BO3MOXHOCTb OPraHn3oBbIBaTb U pasBuBaThb nevyebHO—03-
OOPOBUTESbHbLIN OTAbIX, @ TaKXKe NeLexXoaHbIN, KOHHbIN, NbRKHbIA TYPU3M.
PasButne aTtMx BMOOB peKpeaLVoHHOW AeATernbHOCTU BO3MOXHO U Ha
OCTanbHOW TEPPUTOPUN, HO OHA MeHee GnaronpuaTHa n3-3a boree cna-
6ov pacuneHeHHoCcTH noBepxHocTu. OgHako 6onee poBHbIN penbed o03ep-
HO-annioBManbHOM PaBHKHbI CMOCOOCTBYET Pa3BUTUIO BENO—, MOTO— 1 aB-
ToTypmama. OueHOoYHbIM 6ann paBHUHHBIX TEPPUTOPUM CHXKAETCS M3-3a
MEHBLLUNX BO3MOXHOCTEN ANS OpraHn3aummn oTAeNbHbIX BUAOB pekpeaLm-
OHHOW geaTenbHocTU. Hanbonee HU3KyIO OLEeHKY MOMyyYuny NpearopHble
1 30M0Bble paBHWHbLI. [puneratowme o3epHo—annoBnanbHble PaBHWHbI,
NONyYnnM SOCTaTOMHO BbICOKYH OLIEHKY, YTO CBS3aHO C BO3MOXHOCTAMM
NX KOMMJIEKCHOTO peKkpeaLoHHOro NCMob30BaHus.

KnumaTtunyecknii KOMMNOHEHT ANS Uccriefyemon TeppUTOPUN OLEHN-
Bancsa (Tabnuua 2) ¢ y4eToMm Tpex napamMeTpoB: ANUTENbHOCTb Graro-
MPUATHOIO JNIETHErO pPeKpeaLnoHHOro neproga B OHSX, BbICOTa CHEXHOMO
MoKpoBa, Cymmy TemnepaTyp Bo3agyxa Bbiwe +10°C.

Ha Ttepputopumn GacceriHa HacuuTbiBaeTcsa 6ornee 500 o3ep, Ha
OOn0 YeTblpex 6onbLlumnx o3ep — Anakonb, Cacbikkonb, Kowkapkons, XKa-
NaHaLKoMNb — 3aHNMAOLWMNX LeHTpanbHyl, Hanbonee NMOHWKEHHYO 30HY
MEXTOPHOWM BrnaguHbl, npuxoanTtcea 95% obuen nnowaan BOAHOIO 3epka-
na v 6onee 99% 3anacoB BoApbl Bcex 03ep. OCHOBHbIMM NpuTOokaMu Ana-
KOJTbCKMX 03ep ABNATCS pekn TeHTek, Ypxap, KaTtelHcy, Emens, blpram-
Tbl 1 XXamaHTbl. Ho HanbornbLlume 6raronpusiTHble YCNOBUS ANS pa3BUTUS
NASPKHO—KYPOPTHOMO OTAbIXa XapaKTepHbl MMeHHO Ansa Anakons. Opyrue
BblLLE MEepeYvnCrieHHble BogHble 06beKkThbl 6accenHa B onpeaeneHHon cre-
MeHW NPUrogHbl AN pasBUTUS NNSXKHO—KYNanbHOIo U CNOPTMBHLIX BUAOB
pekpeaumm.

[louBeHHO-pacTUTENbHbIA MOKPOB ANSA UCCregyeMon Tepputopumn
OLleHMBAscs C y4eToM YeTblpex napameTpoB (Tabnuua 4). Jlecuctoctb
nccneayemMon TeppUTopun NPENMYLLLECTBEHHO CBA3aHa C FOPHbIMUN Xpeob-
Tamu XeTbicyckuin Anatay n Tapbaratan, a Takke peBeCHO-KyCTapHu-
KOBOW pacTUTENbLHOCTBLIO NOMM pek 1 o3ep. Ha ceBepHoM ckroHe XKeTbl-
cyckoro Anartay B BbiCOTHOM 30He oT 1500 oo 2400 m pacnpocTpaHeHa
NyroBo-rieCHasi pacTUTENbHOCTb, Pa3BUTO pefKofieCbe U3 TAHbLLIAHCKOM
€nn, BCTPEeYalTCs Yy4acTKM MyCTbIX €NIbHUKOB C MPUMECAMN cubupckon
nuxTbl. HWXe enbHMKOB MecTamu BCTpevakrTcs Hebonblive neca us
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AGMOHb M OCUHbI, PacnpoCcTpaHeHbl 3apoCin KyCTapHUKOB. Ha HoXHOM
cknoHe KeTbicyckoro Anartay y4acTKu efbHUKOB BCTPEeYalTCcs B BUAeE
BKpanmeHun cpegu ropHoctenHon pactutensHoctu [11]. Ha Tapb6ara-
TalCKON rOPHOCTEMNHOW TEPPUTOPUN B OCHOBHOM MNpeobnagaet kycrap-
HUKOBasi pacTuTenbHoOCTb. B oBparax pactyTt s6noHn Cueepca, ocuHa,
cepebpucTbI TOMOMb.

BonoTa HebGnaronpuATHbI A4NS pekpeaLoHHON OeSTEeNbHOCTM 3a UC-
KIMOYeHneM Tex crnydyaeB, korga npeobnagaeT HayvyHO-No3HaBaTerbHas
YHKUMS peKkpeauun, NOMynsipHbIA Ha CEerodHst BUMA HAy4HOro Typuama
«bird watching» cBsi3aH ¢ HabnogeHns MY 3a NTULAMW NPENMYLLECTBEHHO
B pas3nuyHbIX 6BONOTUCTLIX aKocucTeMax. bonoTHble MaccuBbl, NPUTOAHbI
B OrpaHUMYEHHON cTeneHn ans cbopa rpnboB m Arod, a Takke Ang oxo-
Tbl. [pu oueHke naHawadToB H6acceriHa Anakons 6onoTa oueHVBaKTCS
Kak HenmpurogHbele Ans pekpeaunoHHOro ocsoeHus. OHM pacnpocTpaHeHbl
B CEBEpO—BOCTO4HOM YacTu 03. CackIkkonb, ceBepHee Anakons B Aenb-
Tax pek Ypmxkap n KatbiHcy. B toxHOM YyacTu 6onoTa cBsi3aHbl C AenbTon
p. TeHTek, 03. Kowkapkonbe u 3anagHeiM nobepexsemM 03. Anakornb.

CenbCKOXO3ANCTBEHHbIE YrOAbS Ha TeppuUTOpMU UCCreOO0BaHUS
npeacTaBneHbl NawWwHsAMM M CeHoKocamu. PacnaxaHHas TeppuTopust He
npegcTaBnsieT OMbLUOro NHTEpeca AN pekpeaunoHHOro ocBoeHns. bac-
CeWH 03epa pacnorioXXeH Ha TeppuUTopun ABYX panoHoB Y paxapckoro, Boc-
ToyHO—KasaxcTtaHckon obnactm n AnakonbCKoro panoHa AnmMaTUHCKON
obnactn. B Anakonbckom parioHe umetotcs, 868,6 Tbic.ra 3emnu cerb-
CKOXO3SIMCTBEHHOMO HAa3Ha4YeHUs U3 HUX NallHW 3aHuMatoT, 76,3 Tbic.ra
3emnn. B Ypmxapckom panioHe obujas noceBHas nnowagb cocTaBuna
180 058,2 Tbic.ra [12,13].

B cooTBeTCTBUM C NPUHATOM rpagaLumen Ha OCHOBE 3HAYEHUN naHa-
WwadTHOro noteHumana obl1o NPon3BeAeHO paioHNPOBaHNE TEPPUTOPUN
Mo CTeneHn NpuBneKkaTenbHOCTU NPUPOAHBLIX NaHAWAaMTOB AN1S pa3BUTUS
oTgpixa u Typmama (pucyHok 1).

Mo pesynbTaTtam NOKOMMOHEHTHON MHTErpanbHOM OLEHKN TeppuUTo-
pun (Tabnuua 5), B uccnegyemMom pervoHe BblAENEHO TPy Tuna TEPPUTO-
Py C pasHOW CTEMEHbI0 TYPUCTCKOM aTTpakTMBHOCTW: Hambonee Gnaro-
NpuATHbIE, BrIAroNnpUATHbLIE TEPPUTOPMU, OTHOCUTENBHO BnaronpusaTHLIE.

AHanu3a kapTbl Nokasarn, 4To Hanbornee nNpuBnekaTenbHblE pekpe-
auNOHHbIE pecypCbl COCPEeAOTOYEHbl HAa CEeBEPHOM CKroHe XKeTbl-
cyckoro AnaTay 1 HXKHOM ckrnoHe xpebTta 3anagHbii TapbaraTtan.
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PucyHok 1 — KapTa parioHnpoBaHus Tepputopun 6acceriHa 03. Anakorsb
Mo CTeNeHV NpUBIeKaTeENbHOCTY NPUPOAHbIX NaHAWAaTOB A5 Pa3BUTUS
oTAbIXa U Typuama

MpearopHble HakNoHHbIE paBHUHLI TapbaraTarickoro xpebta n Xe-
Tbicyckoro Anatay 3aHsiTbl MalHsSMW, a TeppuTopun mexay o3epamu
Anakonb 1 Cacblkkonb 3aHATbI 6onotamn. Oba Tuna TeppUTOPUIA HEBO3-
MO>HO MCMOSb30BaTh B peKpeaLMoHHON AeATEeNbHOCTH.

[nsi newero Typuama NUMUTUPYLOLLME (DaKTOPbl — CTEMEHb 3aCerieH-
HOCTW, 3a60SI04EHHOCTM U CENbCKOXO3ANCTBEHHON OCBOEHHOCTU; AN Mac-
COBOrO OTAbIXa — CTEMNeHb aHTPOMOreHHOW HapyLUEHHOCTU NaHALWwadToB,
3acerneHHOCTb, YCroBMS AOCTYMHOCTM Y4aCcTKOB A1 PEKPeaHToB, 3a000-
YeHHOCTb M Ap. 3apocLlune MenkoBoabs YAOOHbI Ans 0XOTbl, HO Manonpu-
roAHbl ANs KynaHus.

CeBepHbIin ckroH XeTbicyckoro xpebta xapaktepusyeTcsi gocTa-
TOYHOM pacyrieHeHHOCTb0 penbeda 1M npeobnagaHMeM €eroBbIX 1ECoB
M B OOCTaTOYHOM cTeneHn obecneyveH BoaHbIMM obbekTamu. MosTomy
3TU TEPPUTOPUM SIBNAIOTCS Hanboree GnaronpusiTHeIMKU ANs Bcex hopM
NPUPOAHO—OPUEHTUPOBAHHOIO M aKTUBHOIMO BWAOB Typuama. HaubGonee
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GnaronpuaTHble Tepputopun B XKeTbiCyckoM ArnaTay pacrnosioXeHbl npe-
MMYLLIECTBEHHO B npefenax cpegHeropum, a Takke 4acTUYHO B HU3KOrop-
HOWM M BbICOKOTOPHbIX 30HaxX 1 3aHumaroT 30,6% Tepputopumn. Hanbonee
npuerekaTenbHble nangwadTbl HAX0OATCS B JONMHaxX p. TeHTek, TacTtay,
KokcyaT 1 NOoKpbITbIX Necom ckrioHax »KeTbicyckoro Anartay.

K GnaronpuaTHbiM TEPPUTOPUSIM OTHOCATCS HKHBIA CKITOH XpebTa
Tapbarartai, xOnNMUCTO-yBanucTble NéccoBble npearopbs Tapbaratas
n Bapnblka, annoBvanbHO—MNPOSItoBUarbHbIe MPeAropHble HaKIOHHbIE
paBHuHbI XKeTbicyckoro Anartay, xpe6T1oB bapnbik, Mannu n Tapbaratan,
annBuarnbHble U 03epHO—ansoBuasibHble NIOCKMe paBHUHbLI. baprbik-
ApacaHckui NpearopHbIN paroH — 3aHUMaeT NoNyNyCTbIHHYKO U MYCTbIH-
HYI0 MPUPOAHbIE 30HbI. PalrioH GnaronpuaTeH ons pasBuUTuSa BCEX BUOOB
ne4yebHO—0300pOBUTENBHOIO Typuama. Xapaktep penbeda npwvnerato-
e TeppuTOopuKn K caHaToputo baprnbik-ApacaH 6naronpusiteH ans npo-
Kragkv BCeX BUMOOB TeppeHKYpoB. MeXropHble o3epHo-ansntoBuarnbHble
paBHWHbI, NpUeratLLne K akBaTopum o3epa XxapakTepusyrTCa BbICOKAM
YPOBHEM PEKPEALMOHHOro noTeHumMana u énaronpuaTHbl 4ns pasBUTUS
pasnuyHbIX BMOOB OTAbIXa M Typuama. TypUCTCKO-peKpeaumoHHbIN Mo-
TeHuman 6naronpuateH Ang NAsbkHOM pekpeaunn, passutbl MHOTME BUAbI
BOAHOro Typmama. B HU3KOropHbIX NPUPOAHBIX 30HAaX PacrnosioXeHbl npe-
MMYLLIECTBEHHO MarnonpuBerekaTenbHble naHawadTbl. HaumeHbLen acte-
TMYECKON LLEHHOCTLIO 061a4atoT NONYNyCTbIHHbIE NTAHAWAdTbI PaBHUH.

K oTHoCcHTENBHO GraroNPUATHBIM TEPPUTOPUAM OTHOCATCS — MYCThbIH-
Hble M MOMyMyCTbIHHbIE NaHAwadTbl, HaxoadWwmMecs B 3anagHoOM 4yacTu
GacceliHa Anakons, a TaKkke TEPPUTOPUN PacnpocTpaHeHns rpsifoBo—0y-
FPUCTBIX NECKOB, KOTOPbIE 3aHMMatoT 26% OT obLuen nnowaau.

3aknioyeHue. B pesynbtate npoBedeHHOro MCCrnedoBaHus ycTa-
HOBJIIEHO, YTO B LerioM GacceriH 03. Anakornb 0bnagaeT BbICOKUM pekpe-
ALMOHHBIM MOTEHLMANOM N 3HAaYUTENBbHLIMU PEKPEALIMOHHBIMU BO3MOX-
HOCTAMM, 4YTO CO34aeT YCroBuUS [Ons pasBUTUSA pasfinyHbIX BUAOB
PEKPEALMOHHON AEATENbHOCTU — KyNanbHO-MISPKHOMO, fie4ebHo-0340po-
BUTENBHOIO, COPTUBHOIO, 3KONOMMYeCcKoro, BOOHOrO U Mno3BonseT pas-
HOOOpPa3snTb LMKIbl PEKPEALIMOHHbBIX 3aHATUNA.
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TexHonapk «Antamy», r. Yctb-KameHoropck, KasaxcrtaH

PACMNPEOENEHUE NMPOAYKTOB
nMmnyJibCHO-MHEPLUMOHHOIO METOAA OBOrALLLEHUA
TOBAPHOIO YA

AHHoTauwms. MpoBeadeHbl UCCNedoBaHNUA MO MOBLILEHUIO KaYecTBa TOBApPHOro
YIS Ha NONynNpPOMBbILLIIEHHOM UMMYMNbCHO-UHEPLIMOHHOM YyCTaHoBKe. MonyyYeHHble
pe3ynbTaTbl NOATBEPXKAAIOT BbICOKYH 3h(eKTUBHOCTb NPEANOXKEHHOW MeToau-
KN: CHIXEHa 30MbHOCTb TOBaPHOro yrns 40 9%, MoBbllleHa ero TennoTBopHas
cnocoBHOCTb Ha 8% W NpeanoxeHHasi TexHosorms 6esoTxoaHa. Vcnonb3oBaHue
pe3ynbTaToB paboTbl MOXKET 3HAYUTENBHO YIYYlUTb TEXHWKO-9KOHOMUYECKME
rokasartesnu npovseoacTaa.

KnioueBble crioBa: ToBapHbIi yrosb, oboralleHue, pacnpeaeneHmne, CHMKeHne
30mbHOCTHU.

Tyrinaeme. IMnynbCTi-MHEPUMANBIK 6alibITy KYPbINFbIChIH KONAaHYAbIH, apKacbIH-
Aa TayapriblK KOMIp canachliH XakcapTy GoMbIHLLA 3epTTeynep Xyprisingi. AnbiHFaH
HOTUXKENep YCbIHbINFAH 8A4iCTEMEHIH, XXOoFapbl TUIMAINIriH genengenai: ontTumanapl
Xarganga TeXHOSNOMUSHbIH, KanablKCbi3 eTeTiHi aHbIKTanbl XXaHe Kemipaeri Kyn-
KOX kocnanapbl 9% -Fa OeWiH KeMin, OHbIH, KanopusimnbIK Xbly KkepceTkiwi 8%-fa
keTepinreH. Ocbl 3epTTey HOTUXKENEPIH NanganaHFaH xaraanga eHepKacinTiH Tex-
HOMOrMANbIK-3KOHOMUKaNbIK, TIMAINIriHiH, egayip apTybl 964eH MYMKIH.

TyniHai ce3apep: Tayapnblk kemip, 6anbiTy, TyprieHy, KangblKCbi3 KynginiriH Te-
MeHZeTy.

Abstract. The article presents the study of increasing the quality of commercial
coal on semi-industrial pulse inertial installation. The obtained results improve the
high efficiency of proposed methodology: reduced ash content of commercial coal
to 9%, its calorific value increased by 8% and this proposed technology is waste-
less. Usage of the results of study can significantly improve the technical and
economical indicators of production.

Keywords: commercial coal, enrichment, distribution, ash content reduction.

PaboTbl npoBOAMINCE NpY aKTMBHOM ydacTun W nopaepxke BoctoyHo-KasaxcTaHckoro TexHo-
napka «AnTa» n BoctouHo-KazaxcraHckoro TexHudeckoro yHnsepcuteta um. 1. Cepukbaena.
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BeepneHue. ExxerogHo, B 0TONUTENbHBIN CE30H, Ha NpeanpuaTusax Boc-
TO4YHOro KasaxcraHa cXuraetcsi OKono 25 MIH. T KAMEHHOrO Yrisi, U3 KOTo-
pbix 6oree 14% - 3ona v Wrak, a 6ornee 17% B BUAE HeOOXera yrnsi TepsieT-
€S C 30M0LWakamMy 1 AbIMOBbIMY razamu. Takum obpasom, boree 4eTBepTy
YrofnbHON Macchl 1 MO BCEN CTpaHe TepsieTcs BNycTyl. Ha nvetowmxes Kkpyn-
HEMLUNX MECTOPOXAEHMAX OOCTUIHYTbl YOOBIETBOPUTENbHBIE MOKa3aTenu
oboraleHns yrns, npeanpuaTis NCNOMb3yT TOT Yrofb, KOTOPbIN NOMNyYatoT,
a cobCTBeHHbIE Hay4YHO-UCCreAoBaTENbCKME pa3paboTku, nccrneaoBaHns
MX BHEApPEHME Ha rocy4apCTBEHHOM YpPOBHE MOKa He MOTVMBMPOBaHbI. Mpo-
GremMy CHVXEHVS 30MbHOCTM YIS B AOCTATOMHON Mepe MOXET pa3peLumnTb
UMMYIbCHO-MHEPLMOHHBIN MeToh oboralleHns, pa3paboTaHHbii Ha Pya-
HO-ANTaNCKOM OMbITHO-3KCMIEPMMEHTANBHOM NpeanpuaTun, paboTatoliem
npy nogaepxke BoctouHo-KazaxcTaHckoro TexHonapka «Antam».

B ocHoBe meToga 3anoXKeHbl MPOCTEWLUME MPUHLMMbI CIOXEHUS/
Pa3noXeHNsT MeXaHUYECKMX CUIT MOTOKa MaTepmnanos y4uTbIBad, YTO «MM-
nynbC — Mepa ABWXKEHWUS Terna, a MHepuus — O4HO M3 CBOMCTB COCTOSI-
Hu1a Tena». Pabovas mogens uMnynbCHO-MHEPLMOHHOM ycTaHoBKM (MINY)
npegcTaBnsieT cobon 3amMKHYTbIM KOMMIIEKC U3 YeTbipex napHbIX cenapa-
TOPOB, COEAMHEHHbIX Mexdy CODOoM TpaHCMOPTHbIMM Tpybamu nog nps-
MbIM YTFIOM OPYT K Apyry.

Ha «Bxoge» B KOMMIeKC u4epes 3arpy3odHyto TpyOy nogarTcs ¢
MOMOLLIbIO CXAaTOro rasa Wnu XMAKOCTU maTepuanbsl, CMECU, N3 KOTOPbIX
nocriegoBaTenbHO, Mo BbIBpaHHOM NporpamMme, KaXabpiM U3 cenapaTopoB
oTbupaeTcsa onpeageneHHas YacTb 3arpy>kaemon maccoel. Ha «Bbixoge» 13
CUCTEMbI OYMLLEHHbIN ra3 Unn XWAKOCTb BO3BPaLLAeTCs B Hayano npo-
Lecca, a ToBapHble NPOAYKTbl, YNOBMEHHbIE B OyHKepax, BbIrpyarTcs
nutatensmu [1].

C uenbilo OOCTVXKEHMS MakcumarbHOW 3(EKTUBHOCTU MMMYMb-
CHO-MHEPLMOHHOTO MeToAa oboralleHmnsl, KpbOMe OCHOBHOrO (hbakTopa - Be-
NNYUHBI KO3 DULIMEHTA OYUCTKN/M3BNEYEHNS JAHHOTO KOMIMOHEHTa, y4u-
TbIBANUCb U Takne BCMOMOraTeribHble NoKa3aTenu, kak CKOpoCTb 1 06bem
MacconepeHoca, perynupyemoe AaBfieHne MM Hamop C y4eToM OcobeH-
HOCTel BCTpamBaHUs YyCTaHOBKM B AEMCTBYIOLLYIO TEXHOMNOMMIO NPOn3BOoa-
cTBa. BennumHa HangeHHOro onTMManbHOro Hamnopa Unm paspsikeHus B
cucTemMe, AnviHa TPyOHbIX pa3aroHOB MeXAy KoMmnriekcammn 6yHKepoB, a Tak
e napameTpbl camunx ByHKEepOB 3aBMCAT OT NIIAHMPYEMOro 3ambicra 1
CBOWCTB MCMbITbIBAEMOro Mmatepuana [2].
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B xope akcneprMeHTa Obiniv NocTaBreHbl criegytoLme 3agadn:

- HANTW KMYeEBbIE YNPaBSOLWME NIEMEHTbI UMMYIbCHO - MHEPLU-
OHHOWM METOAMKM 000raLleHnst B pasfinyHbIX PeXMMaXx;

- HaWTK onTMMarbHble NapaMeTpbl 0boralleHnss TOBAPHOrO yrns no
UMMYMbCHO- UHEPLIMOHHON METOAMKE;

- nccregoBaTb BO3MOXHOCTM YBENUYEHUST MPOM3BOAUTENBHOCTU
YCTaHOBKM 3@ CYET yBENUYEHMSA/YMEHbLUEHNSA annapaToB cenapauuu.

B yacTHocTM, Npu nNpoBeaeHnn UCCreaoBaHun no oboralleHno To-
BapHOro yrnsi 6binv y4TeHbl Takne 0COOEHHOCTU, KaK CPeAHUN yaeNbHbIV
BEC €€ NapTuu, BIAXHOCTb, 30fIbHOCTb U B COOTBETCTBUM C 3TUM MpOBe-
OeH MouCK nokasaTensi «NpocTpenay, NOABUXKHOIO ydacTka TpyObl HarHe-
TaHus, nsamepsaemas B npegernax ot 0 Mm (OTCUET OT CTeHKM ByHKkepa) 4o
500 MM (8O UeHTpa ocu NepBOro «MMMNyrbCHOro» GyHkepa) - MexaHu4e-
CKOrO perynstopa onTumarnbHOro pexuma npouecca.

B aTtom cniydae oxumpaetcs Hambornbllee OTCEYEHNE HEFOPHOYMX CO-
CTaBNSALNX KAMEHHOTO Yrisi B NOCMEAYLINE «MHEPLMOHHbIE» BYHKepa
nepBoro, BTOpPoro psga u T. . VimeHHo B Takowm nosuumu annapat NY
CMOMHa NCNONb3YyeT SHEPTUIO CIOXEHUS/ pa3ferieHns MEXaHUYECKNX CUI
WITM CBOK MMMYJIbCHO-MHEPLIMOHHYIO COCTaBnsoLLyto [3].

BobisiBrneHue npo6nembl U Nouck peweHun. [py nnaHupoBaHum
3KCMeprMeHTa CTaBuach 3agadya BHe4pEHNS] MHHOBALMOHHON METOAMKM
MNMMYJbCHO-MHEPLMOHHOM TEXHOMNOMMM 0BOoraLLeHms yrns, NocTynarwLero
Ha npegnpusaTus permoHa. Obpawano Ha cebs BHMMaHWE BbICOKOE CO-
aepxaHue B yrrie Heroptoven vact o 20 % 1 CTOMbKO e cocTaBnsinu
YMCTbIE MOTEPU C ObIMOBbLIMY radamu 1 30J10LLSIakaMuy — 3TO YXKe BeCbMa
cepbesHo. B nybnvkyembix paHee maTepuanax onMcaHus nonsITok obora-
LLIEHMS «TOTOBOrO», TOBAPHOIO YIis Oka3anock He goctatovHo. OTcoga u
3apoaunacbk nges oboralleHns TOBapHOro Yris Ha UMMYrbCHO-MHEPLN-
OHHOW yCTaHOBKe, NogaepXaHHasa NpeanpusatTuamMm «Tennosble ceTuy» 1
«YcTb-KameHoropckast TOL».

MpombiwrneHHble npeanpuaTnss BocTouyHo-KasaxcTtaHnckon obnactu
yXe bornee gecatu net UCMonb3yT 3HEPreTUYEeCKnii yronb Mmapku [ pas-
pe3a Kapaxbipa, OTHOCUTENbHO BLICOKOIO KayecTBa U TBEPAOCTH, 3051b-
HocTbto 15-25%, HM3wen TennoTton cropaHus 4500-4900 kkan/kr.

OcHOBY He roproyen, MuHepanbHON Maccbl KapaXupuHCKoro yrns
COCTaBNAT OKCUAbI KPEMHUS, artOMUHUSA, XXerne3a 1 KarnbLms, SBRSHOLLN-
ecs 6a30BOV LUNAKOBOV Maccon B Mpoueccax U MeTanypruyeckon nnas-
KW, N B NPON3BOACTBE LeMeHTa (Tabnuua 1).
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Ta6nuua 1 - CpaBHUTENbHbLIA COCTaB MUHEParibHbIX OCTAaTKOB CXUraHUsi

yrnen
Vcnonb3yembiii Copepxanve, %
LM Ha ¢ o, T a0, [ Fe,0,] cao [ Mgo [ k0 [ Na,0 [Mpouwe

}?r'g’}ia”y3°““‘7' 54,18 2837 747 114 055 047 028 754

KaparanguH-
cKIit. yroms 60,27 2554 585 3,65 1,05 1,35 1,06 1,23

Yronb paspesa
Kapaxbipa 49,13 31,26 7,32 3,91 238 214 240 1,46

MpoaykTbl CKUraHns yrns - 3ona v Wwnak 6rn3kn no CBOMM cocTaBam,
HECMOTPSI Ha TO, YTO MEPBBIN U3 HWX, HA3bIBAEMbIN ELLE «IIEeTY4en 305101y
WINN «30510M YHOCa», YNaBnMBaeTCs Kak NeTy4Mn NpoAyKT B LMKIOHAX U
dunbTpax, a BTOPON, LMakK, — 3TO CMfaBbl OKCUMO0B, HaKannuBalLMecs
B panoHe ropHa. MoxeT 6bITb, MOTOMY Yallle Ha NpakTUKe CTanu UCnosb-
30BaTb TEPMMUHbI «30MOLLUMAKNU» UM «30510LNaKoBble MaTepuarbl, OTX0-
Abl». C XO35MCTBEHHOM TOYKM 3PEHMS Takmne 30M0LUSIakmM He AOMKHbI BbiTh
oTxogamu [4].

lMpn aHanu3e npousBoACTBa HaZO MOMHWUTb, YTO COOTHOLLUEHWE
300bl U LWSaKa B 30510LLIakoBbix MaTtepuanax (3LLUM) Ha yrnecxkuratowmx
npeanpusTUaX pasfiMyHo, HO He Huxe YpoBHs 25:1 no BecoBon gone (Ta-
6nvua 2).

Ta6nuua 2 — MUKpoaneMeHTHbIN aHanu3 NPoAyKTOB cropaHus yrnsa Kapa-
KUPUHCKOTO MEeCTOPOXAEHUSA

OnemeHTbl, %
C | O[Na|[mMg]|] Al | si [Fe|] K | cal Ti |np.
3ona 28,55 44,50 0,50 0,45 6,74 12,26 3,36 048 1,01 043 172
Wnak 18,66 47,51 0,57 1,02 811 1385 546 0,81 213 040 148

Ne

MHOMrMX MOXXeT HaCTOPOXUTb 3HAYUTENBHOE COAEPXXaHWe yrnepoa B
OTX0Aax; O4EBUAHO, 3TO CBA3AHO C HELOXEroM Yris, OCHOBHOW MPUYMHON
yHOCa KOTOPOro C ra3aMmv MOXeT OblTb COCTOSIHME TEXHOMOMMN NMPOnN3BOa-
CTBa, Cnoco® opraHv3aumm npouecca ropeHus yrmst U gpyrme npuymnHbl,
TpebytoLme OOMNOMHUTENBHOMO UCCINEAOBaHNS U aHanu3a, a Ha MpakTuke
— MOMCKa U NOCTOSIHHOM MOAEPHM3aLIMM SHEPreTUYECKOro Xo3amncTea [5].
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Kpome TOro, Hago yunTbiBaTh 1M TOT PaKT, YTO OLLIIAaKOBaHHasA mac-
ca 13 parioHa ropHa 6onee okucrieHa, Yem 3oma yHoca, U B AanbHENLLNX
onepauusax no U3BMeYEHNIo HeJoXora, Aaxe Mnpu TOHYanWwmx Buaax no-
MoJia NPaKTUYECKN He OTAaEeT «CBOK JOS0» YBIIEYEHHOrO et yrns. 370
NMOATBEPXAAETCA M MOMbITKAMU OTEYECTBEHHbIX WccnegoBaTenen no
oboralleH1o 30/10LLITAaKoB C Lenbio n3snevenns yrns [3,8].

Moatomy nccriegoBaTtenu BelpaboTanu, U B AanbHENLWEM pyKOBOA-
CTBOBAaIUCh CreayLwuMn NpuHLMNnamMu:

1. ToBapHbI/ yronb ANA MccrnegoBaHUsA OOSkeH ObiTb npeapa-
pUTENbHO NOArOTOBMIEH B TaKOM BMAE, B KAKOM OH MCMONb3yeTCa Ha
TOLU: no Bnare, KpynHoCTH, Npu nogaye Ha PopCyHKN Kamep CXUraHus
TOMKU U T.4.;

2. ToBapHbIi yronb [ormkeH OblTb OOHOM MapTuM, UCKIOYaoLWMM
Kone6aHms No 30MbHOCTU, C KBXOAHBIMY» aHann3om xmMMmuyeckon nabopa-
Topun TAOL n ¢ aBTOPCKMM KOHTPOJIbHLIM aHaINM30M;

3. Heobxoammo BbIGUpaTh U3 BCEX MMEIOLLMXCA BaPNaHTOB NMOCTOSH-
HbI Hanop/paspexeHne, paBHOMEPHYIO 3arpy3Ky, HaaexXHoe ynpasneHne
OCHOBHbIMM NapamMeTpamMmn UMMysibCHO-MHEPLIMOHHOW YCTaHOBKM, obecne-
YMBaOLLMMM YUCTOTY N JOCTOBEPHOCTL PE3ynbTaToBs;

4. 1IN UICKMIOYEHNsT U3MULLIHUX 3aTpaT - B KOHTPOSbHbIX Npobax no-
nucka pexuma pabotbl yctaHoBku NNY, ncnonb3osatb nokasaTenu He Xu-
MWYECKOro aHanm3a, a TeEXHUKN 0XXM4aemMoro M3MeHeHMs HacbIMHOro Beca
npoaykTa.

Mcnonb3yembin B KOMMNSEKCE C UMMYNbCHO-MHEPLMOHHON YCTaHOB-
KOM CTaHAAPTHbIA LEHTPOOEXHbBI BEHTUMSATOP Pa3BMBAET MOCTOAHHbIN
Hanop B 2,1 atM. un paspexeHune 0,75 — 1,2 aTm.

B npumeHaemMon TEXHONOrMYEeCKon Lenun annapaTtoB — YeTbipe cna-
peHHbIX ByHKepa, 13 KOTopbIX BCe nepsble ByHkepa «MMnynbcHbie» (1-1,
2-1, 3-1, 4-1), BTopble (1-2, 2-2, 3-2, 4-2) — «UHEPLMOHHBIEY. [1pn aTOM
MeTOAMKON BbIOOpa ONTUMArbHOMO pexuma ynpasfieHus NpoLeccoM ce-
napaunn Oblnn MCNOMb30BaHbl Kak pexuM HaszHemaHusi, Tak U pexum
paspexeHusi. Kpome Toro, B AanbHenwem 13 tabnul UCKIoYanuch oT-
AenbHble nokasaTenu, He UMeKLLMe BaXHOCTW, AaHHble «He paboTato-
LLMX» cenapaTopoB-OyHKePOB.

PesynbTatbl novcka onTMManbHOro BapuaHTa oboralleHus ToBap-
HOTrO YrNs B PeXMMe paspexxeHns ceedeHbl B 00LLyo Tabnuuy 3.
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Tabnuua 1 - Monck onTUManbHOM TEXHOJIOrMKU oboralleHus yrns ans UM-
NyNbCHO-UHEPLMOHHON YCTAaHOBKU B peXume paspexeHus

Ne Pexum 1-1 1-2 2-1 2-2 BCEIO
9KCne-| ynpasrieHna
pvM. | 3arpyskomn r | % r | % r | % r | % r
1 100 86 11,26 675 8835 3 039 8 1,05 764 100
2 100 84 10,99 678 8874 2 026 6 079 764 100
3 100 89 11,65 673 8809 2 026 5 065 764 100
YcpeaHeHHble
ineHMﬂ 11,30 88,39 0,30 0,83 +0.8
4 300 68 8090 695 9097 1 013 - - 764 100
5 300 69 9,03 593 7762 2 026 - - 764 100
6 300 71 929 693 90,71 - - - - 764 100
YcpeaHeHHble
:BpHeﬂleHl/lﬂ 9,07 86,43 0,13 37
7 600 49 641 715 9359 - - - - 764 100
8 600 56 7,33 708 92,67 - - - - 764 100
9 600 57 7,46 707 92,54 764 100
YcpeaHeHHble
;’Hiewﬂ 7,07 92,93 - - - - 764 100

B pexume paspexeHnss BeCb MPOLIECC MpaKTUYeCKN 3akaH4mBarcs
TONbKO B MEPBOM CrMapeHHOM OyHKepe M 0COBEHHOCTb COCTosiNia B TOM,
YTO HacCbIMHbIE BECA BCEX YCPEOHEHHbIX 3HAYEHWU MaTepuarnoB B EMKO-
ctax 1-1 n 1-2 6bINM oaMHakoBbl. ATO yKasblBano Ha NpakTudeckoe oT-
CYTCTBME Cenapaumm COCTaBnsALWNX TOBAPHOIO YIS, TO eCTb B pEXMME
pas3psKeHNst OXXMOAEMbIX Pe3ynbTaToB He MonyveHo. B pexuvme 3arpysku
yrnsi ckaTbiM BO34YXOM B UMMYJIbCHO-MHEPLMOHHYIO YCTAHOBKY KapTuHa
B KOpHe M3meHunack. [NpeanoyTeHns 3acnyxmBatoT pe3dynbTaTbl NepBbiX
LLIECTM IKCMEPUMEHTOB, rae NPocreXxnBaeTcsl onpeaerieHHas 3akoHoMep-
HOCTb. HanmeHbLuniA pa3bpoc JaHHbLIX 3KCMEPUMEHTa OOCTUTHYT B PEXM-
me npoctpenos 100 n 300 mm.

Obwas kapTuHa oboralleHnst Npy nogaye yrisa cxkaTbiM BO34YyXOM
Ha MMMYNbCHO-MHEPLIMOHHYIO YCTAHOBKY BbIrMAAUT criegytowmm obpasom
(Tabnmua 4).

Kpome Toro, B MpMHATOM peXxume ynpasrieHUs NPOLECCOM MOJSIHO-
CTbl0 3a0€MNCTBOBaHbI NEpPBble ABA W HE3HAYUTENbHO TPETbU CMapeHHbIe
OyHKepbl 13 YeTbipex. BaxkHo, 4TO B pexxrMMe Hanopa HacbIMHbIE Beca Ma-
TepuarnoB B KaXaon EMKOCTU MeHstoTcsa B MHTepBanax 21-43%, 4To noa-
TBep)XOgaeT akTMBHOCTb MpoLiecca cenapupoBaHus.
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B nTore, npoBegeHHas cepusi 9KCMePMMEHTOB MO3BOMNMIA NPUHATL Crieayto-
LUMe peLLeHUs:

- BbIGMpaTh pexvM Hanopa, NCKIIYUB Pa3pshKeHE;

- UCKMOYaTb M3 Lenu annapaToB YeTBepTble cenapaTopbl, MPaKTUYECKN He
y4acTByloLLMe B NpoOLEecce;

- MepeKoOMMOHOBbLIBaTb YCTAHOBKY, Pa3BepHYB OCHOBHYIO LiEMb HECKONbKUX
VHEPLUMOHHBIX BYHKEPOB Cpa3dy nocre NepBoro MMMynbCHOro (PUCYHOK 1).

OyuiyeHHbIR
BO3AYX

CxaTblid BO3AyX

ToBapHbi yronb

a) npuHuMnunansHaa cxema cbopkn NNY;

0) NonynpoMmbILLIIEHHbIN BapuaHT UAY.
PucyHok 1 — MogepHuanpoBaHHasa N - yctaHoBka
Ansi oboralleHns ToBapHOro yrns
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KOHTpOMbHbIE 3anyckv MOAEPHU3MPOBAHHOM YCTaHOBKM nog o6o-
rawjeHne TOBapHOro Yrrns nokasanu BO3MOXHOCTM obecneveHuns mccrie-
AoBaTenbCcKon paboThl B LUMPOKOM Auana3oHe YAEenbHOro Beca yrng ¢
OTCEYEHNEM Heroproder Macchbl B BUAE MeCKa, KaMHen, rMuHbl 1 Opyrux
COCTaBNALLMX MYCTOM Nopoapl.

Kpome TOro, B npoLiecce skCnepMMeHTOB NoATBepamnack naes obs-
3aTenbHON B3auMO3aMeHSeMOCTM OTAENbHbIX YacTen annapara, NpocTo-
Tbl pas3bopkn/cbopkn camMon YyCTaHOBKU U ObinMv  M3MEHEHbl OTAEMbHbIE
3MeMEHTbl B3aMMOCBS3M y3M0B, HO MPUHLMN OENCTBUSA UMMYbCHO-MHEP-
LIMOHHON YCTaHOBKM OcTancs HenaMeHHbIM. [pu onpoboBaHun mogepHu-
31MPOBAHHOWN MOMYNPOMBILLIIEHHON NMMYJTbCHO-MHEPLIMOHHOM YCTaHOBKM
Oblnia 4OCTUrHYTa MPOU3BOAMUTENBHOCTL MO 3o5ownakam ¢ 2,3 o 5,7 1/
CMEHY C BMOJSIHe JOCTAaTOMHOW cenapaumen maccsl Mmatepuana

Takum obpasom, cepursi NPOCTENLLMX IKCTIEPUMEHTOB NO3BONUNA He
TONBKO ONTUMU3NPOBATHL MPOLECC MMMYbCHO-UHEPLIMOHHOW TEXHOIOMNM,
HO M HanWTU NyTW COBEPLUEHCTBOBaHUS annapaTypHON KOMMOHOBKM 060
pyooBaHuS.

OcHoBHas YacTtb. [1py npoBegeHNV 3KCMEPUMEHTOB Ha MOMynpo-
MbILLFIEHHON MMMYJTbCHO-MHEPLIMOHHOM YCTaHOBKE NCMONb30Banuch cpes-
HeB3BelleHHble nokasaTtenu naptum yrna ¢ paspesa «Kapaxbipa LTDy,
nocTynuBLLero B nepsom kBapTtane 2017 r. B konmdecte 9405 T Ha wrTa-
6enb «YcTb-Kamernoropckas TOL»:

3onbHocTb, A" - 15,5%); OpraHuyeckasi macca (netyque), V, - 46,7%;
Tennota cropaHus - 4881 kkan/kr; CopepxaHve cepebl, S, - 0,37%;
O6bwas snara, W, - 14,5%, B 7.4. aHanutnyeckas, W - 2,3%.

C nosnuum MHXEHepOoB TEMSIO3HEPreTUKM OLIEHKa KayecTBa yrns, B
OCHOBHOM, paccMaTpuBaEeTCs MO 3TUM NPUBELEHHBIM B3aUMO3aBNCUMbIM
nokasaTensM, COBOKYMHO XapaKTepU3YyKLUM €ro nosie3Hble CBOMCTBA.
Mpryem, 30MbHOCTL - OCHOBHOM MOKa3aTesb KavyecTBa, a TennoTa cropa-
HUS XapakTepusyeT SHEPreTUYECKYH LIEeHHOCTb yrns [6].

HoBbIn cnocob oboraweHnsi yrisa cran Cepbe3HbIM UCMbITaHNEM
AN MOOEpPHU3NPOBAHHOW MONYNPOMbILLSIEHHON UMMYJIbCHO-MHEPLIMOH-
Hom yctaHoBku (INY), oH gormkeH 6bin nooTBEPANTbL OXMAAEMbIE Bbl-
COKMe nokasaTenn knaccudukauum MmmHepanbHoro ceipbs. Npeasapu-
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TeNnbHO NOACYLWEHHAA A0 BNaXHOCTU 5-7% yronbHas Macca BMeCTe C
BO3JyXOM MNpu 3ajaHHOM WX COOTHOLLUEHUW, C 3aJaHHbLIM PacCTOTHUEM
«MpocTpenay BOyBaeTCs B MePBbIV CNapeHHbI cenapaTtop v, npeogone-
Basi CO30aHHOE B cuCTeMe (HanpsKeHHOe) ConpoTMBIIEHME cpeabl, pac-
npegenserca no oXxugaemoun nporpaMmme BO BCEX cenapaTopax LaHHOW
yCcTaHOBKM. OuYULLEHHBLIN (PUNBTPOM BO3AYX YyAansAeTcsi U3 CUCTEMBI.
YcTaHoBKa MOXET paboTaTb NOCMEHHO, HenpepbIBHO. [NMpocenapunpoBaH-
Hble MPOAYKTbl OT UCXOAHOrO TOBApPHOrO Yrns C pasfvyHbIMU CBONCTBa-
MU, nokasaTensmMu M3 pasHbiX OYHKEPOB BbIFPYXKAKTCHA NUTaATENsIMW.
[Mocne Kaxaon cepumn SKCMEPUMEHTOB CUCTEMA TLLATENBHO O4vMLLIaeTCs
1 TOTOBUTCS K HOBOW.

[Mpn noncke n HacTporike annapaTypbl HA Pa3nNU4YHbIE PeXMMbl 060-
rawieHus BaxHo Oblrio o6ecneynTb paBHOMEPHOCTb 3arpy3kuM U CBOEB-
PEMEHHYIO BbIrPYy3Ky Matepuanos, 6nmn3kMmM K NpOn3BOACTBEHHBIM YCI10-
BMSIM, OOHUM M3 Taknx TpeboBaHWI ABMASIETCS NPaBUIO «HE 3anofHATb
€MKOCTU LMXT Gonee 1/3 o6bemay, Tak Kak Npu NPeBbILLIEHUM YKa3aH-
HOro YpOBHS HapyLUaloTCs YCNoBUSA cerperaumm n ap.

MHTepecHo, UTo B TpyAax U3BECTHbIX aMepUKaHCKNX uccregoBarte-
nev bepra n XeMMmuHrcoHa ygensietcs ocobeHHoe BHUMaHWeE TLiaTerb-
HOM MOArOTOBKE He TOMbKO MpW MMaHUPOBAHUN IKCNEPUMEHTA, HO U B
npoueccax oboralleHns BoobLle, Korga Hago yvuTbiBaTb OCOBEHHOCTH
annapaTtypHO-TEXHONornyeckoro odopmneHns [7]. N3pavnbckmun yde-
Hblh B.KannaH oTmevaeT, YTO BaXXHO y4MTbiBaTb U NOBEAEHME KaXOo-
ro KOMMOHEHTA UIM rPynnbl SNIEMEHTOB NpPU NepeHoce uaeu uccneno-
BaHMA C anpobupoBaHHON MOLENN Ha pearbHble TexHornoruu. Mpuyem,
BO MHOMMX CUTyauusix OTAernbHble AeTanu Mogenu BoobLle MOryT u He
NMOBTOPATLCSA NpY peanu3auun 3ambicna B 60MbLIMX CUCTEMAX — Hanpu-
Mep, B npoueccax obeHeHNs ropsiunx LUMakoB, Criedylowmux cpasy no-
Crie anekTponnaBku UNKn KOHBEPTUPOBaHUs [8].

Kak un3BecTHO, TexHOMormsa npouecca onupaeTcs Ha npeaBapwu-
TenbHbIA pacyeT Lnaka aToro npouecca, a onTumMm3auus Belbopa wna-
Ka XapakTepusyeT OCHOBHble KauyeCTBEHHble MokasaTenu nonyvyaemMblx
KOMMOHEHTOB. M 3aecb Bce HeobXooMMO 3apaHee paccyuTbiBaTb, nna-
HupoBaTb [9].

Pesynbtatel NnpoBegeHHON cepuu NraHUpyeMbIX 3KCMEPUMEHTOB
npuBeaeHbl B Tabnumue 5.
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B pexumax TexHonormdeckoro npouecca oboralleHns TOBapHOro
yrna npu 6onbwnx obbemax 3arpyskm B 600-700 r HabntogatoTca 3Ha-
YNTENbHBIN pa3bpoc HEYCTONYMBLIX AAHHBIX HE TONBKO N0 OAHOMY 06bek-
Ty, HO 1 NO BCEN «AJIMHE» PACTSHYTON LIENOYKM annapaToB UMMYbCHbIX
N UHEPLMOHHbIX, T.€. aeT cBoeobpasHoe pa3masbiBaHUe OaHHbIX, - 3TO
yka3blBaeT Ha hakTMdeckoe OTCYTCTBME Mpouecca cenapauum (CTPOKU
1-6, 10-15). 310 MOrno ObITb CBSA3AHO C NEperpy3om annapara no LmxTe
[8,9]. Bo Bcsikom cnyyae, NPOBEAEHHbBIE XMMUYECKME aHanu3bl MPOAYKTOB
n3 emkocten 1-1, 1-2, 1-3, 1-4 nokasanun He3HAYUTENbHbIE N3MEHEHNSA NX
30nbHOCTM B UHTepBarne 14,9 -15,9% no cpaBHEHMIO C NCXOAHLIMU OaH-
HbIMM, YTO 3HAYUTENIBHO HXKE OXUOAEMbIX PE3YyrbTaToB.

B pexume paboTbl TexHonorn4eckoro npouecca MY ¢ npoctpenom
100 mm, 3arpyske 500 r (Tabnuua 3, cTpokn 7-9) BUAHO, YTO OCHOBHAsA
cenapupoBaHHas Macca oboralaemMoro yrist CobmpaeTcs He B «UMMyJib-
cHOM ByHkepe» 1-1, a B «MHepumnoHHbIX» 1-2 (13%) n 1-3 (71,82%), ux
cymmapHasa macca coctasnsieT 84,82%. 30nbHOCTb 3TOVW MaccChl Okasa-
nacb oXxugaemon — cooTBeTCTBeHHO 9,24 n 9,00 %. B gpyrom pexume
TexHonormyeckoro npouecca MY ¢ npoctpenom 300 mm, 3arpyske 500 r
(cTpokn 16-18 Tabnumubl 3) BUOHO, YTO OCHOBHAs CenapupoBaHHas Mac-
ca oborawaemoro yrmns 82,14% HakannmBaeTCsl Tak XXe B MHEPLIMOHHbIX
OyHkepax 1-2 (25,86%) n 1-3 (56,28%), HO 3a4eCb noka3aTenu 30fbHOCTU
HECKOJbKO HUXe, COOTBETCTBEHHO 12,46 n 13,81. BaxHo, 4TO npouecc B
MY no3BonsieT U3MeHsITb CTPYKTypy maTepuanal 3toro He 6bino B npe-
OblOyLUX onbITax.

Takum obpa3om, HanOeHHbIN YCTOMYMBBIA pexuM oboralleHus To-
BApHOro yrnsi — 310 paboTa MMMyNbCHO-MHEPLIMOHHON YCTaHOBKM Mpwu
npoctpenax 100 n 300 ¢ 3arpy3kon yrnsa 500r/MuH. [onHble TeXHUYeckne
aHanusbl NPOAYKTOB, MOMYyYeHHbIX Npu 3arpy3kax 500r (tabnvua 3, cTpo-
kn 7-9 n 16-18), kak n onsa npeabiaywmx npob ykasaHHbIX Bbilwe, NpoBe-
aeHbl B nabopatopun «IPFETAC» BKITY um. [1. Cepukbaera [10]. Pe-
3ynbTaTbl oboralleHnsi TOBapHOro yrns u3bpaHHOM napTum criegytolime
( Tabnuua 6):

Kak BugHo 13 Tabnuubl 6, onTuMarbHble pesynbTaTbl NofydeHbl No
yCpeAHeHHbIM npoaykTam (Tabnuua 5, ycpeaHEHHOEe 3HayYeHne CTpok 7, 8
1 9) 1-2 n 1-3 co 3HaveHreM 3onbHoCTM 9 1 9,24, Npy TENNOTE CropaHus
4989 — 5377 xkkan/kr, roe HakannueaeTtcs 84,82% OcHOBHOM Macchl 060-
ralleHHOro TOBapHoOro yrnsi.
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Ta6bnuua 6 — CpaBHUTENbHbIA TEXHUYECKUIA aHanu3
nepepacnpegeneHHbIX NPo6 06oraweHHOro ToBapHOro yrns

Bbixon TennoTta
Bnara 06- 30nb- Mpumeva-
HavnmeHoBaHue npoaykTa was, % nerg;:mx, HoCTb, % cr&g?_l?rrﬂ, Ve

Yronb ToBapHbIN (MCXoaHast
npoGa) 14,5 46,70 15,50 4881
YcpenHeHHbIN.npoaykT 1- 1
(5,2% om obwezo o6bema 11,67 46,78 17,32 4684 “pﬂcgge”
3aspy3Ku)
YcpenHeHHbI npoayKT 1-2 _
(13,00%) 12,32 46,51 9,24 4989
YcpenHeHHbIn npoaykT 1-3 _
(71,82%) 11,96 47,81 9,00 5377
YcpenHeHHbIn npoaykT 1-4 )
(6.20%) 12,85 46,03 18,44 4675
YcpenHeHHbIn npoaykT 2-1 _ B
(3.04) 48,89 19,86 4219
Mpoaykt 1-2 (25,86%) 12,09 46,92 12,46 4639 MPOTPEN
Mpopykt 1-3 (56,28%) 12,56 48,81 13,81 4092 -
Mpoayxkt 1-4 (8,99%) 11,49 34,13 30,85 3524 -

B ocTanbHbIX eMKOCTSIX NPU AaHHOM TEXHONOIMYECKOM pexnme no-
nyyunncs:

- ycpepHeHHbIn npogykT 1-1 (5,2% oT 06Lelt MaccoBow 4onu) 30Mb-
HOCTblo 17,32 1 TennoTol cropaHus 4684 kkan/Kr;

- yCpeaHeHHbI npoaykT 1-4 (6,2% obLen maccoBoi 40MnM) 30MbHO-
cTbio 18,44 n TennoTol cropaHus 4675 kkan/Kr;

- ycpeHeHHbIN npoaykT 2-1 (3,04% obLyen MaccoBon 40MnKn) 30MbHO-
cTbto 19,86 n TennoTol cropaHus 4219 kkan/kr.

[Mony4yeHHble MPOAYKTbI MO CBOMM OCHOBHbBIM XapaKTepuUCTMKaMm
3HAYUTENbHO Bbile TpeboBaHWIA, NPeabsBNSEMbIX OEACTBYOLUMM
FOCTamu PK ans TonnmMBHbIX OpuKeTOB, rae TennoTta cropaHus . 6.
Bbille 4000 kkan/kr n 3onbHOCTb HUXe 25%. Tem Bornee, 4YTO Takoe Cbl-
pbe CerogHs UMeeT BbICOKYI NMKBUOHOCTb Ha PbIHKE U obecnevvBaeT
OONbLUYI 3KONOMMYHOCTb AbIMOBbLIX Fa30B MO CPaBHEHWUIO C yrreM. ITu
npoaykTbl obLien maccoson gonen 14,4% 3onbHocTbio 17,3-19,9% n Te-
nnotown cropaHus 6onee 4200 kkan/kr No CBOMM NokasaTensam ABfAsSTCs
OTITMYHBIM CbIpbEM A1 MOMYYEHUS YrofbHbIX TOMMMBHbBIX OpUKETOB 13
3onbl [11,12].
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Huxe nprBeaeHbl OCHOBHblE CPaBHUTENbHbIE TEXHUYECKUE U MO-
Tpebutenbckne XxapakTepUCTUKU UCXOOHOrO TOBApPHOro yrns mMapku [
W TOrO Xe yrnsi, Ho 06oraLleHHOro UMMyMbCHO-MHEPLIMOHHBIM METOAOM
(Tabnuua 7).

Tabnuua 7 — CpaBHUTeNbHbIE pe3ynbTaThbl oboralleHus
TOBapHOro yrns

Yronb oboralleHHbIn (Mo

TosapHbIn yronb no FOCT VIMNYNbCHO-MHE PLMOHHON

OcHoBHbIe nokasaTtenu (cxonHas npo6a)

MeToauKe)
30mMbHOCTb 15,5 9,1
TennoTa cropaHus 4 881 5270
OpraHunyeckas macca 46,7 47,9
CopepxaHue cepbl 0,37 0,12

BbiBogbl. ObGorauleHne ToBapHOro yrns 6e30TXOAHbIM UMMNYfb-
CHO-MHEPLUMOHHBIM CNocoboM MO3BOMSET MONy4nTb Goree BbICOKOKaye-
CTBEHHbIN Yroflb C 30fbHOCTBIO HWKe Ha 40% v TennoTBOPHOW Cnocob-
HOCTbI0 Bbille 8% 3a cyeT BblaeneHus n3 Hee 14,4% GprKeTHON Macchl.

[MpoBeAeHHbIMY UCCreaoBaHMAMKU NO 06oraLeHnto TOBApHOTo YIis
UMMYMNbCHO-UHEPLMOHHON METOOUKON:

* [MokazaHa npuHUUNManbHas BO3MOXHOCTb M MNEPCNEKTUBHOCTb
YCMNELLHOro UCNONb30BaHNS MHHOBALMOHHON METOAMKA UMMYIIbCHO-
WHEPLMOHHOW TEXHOMOMMK, B YaCTHOCTW, Npy oboralleHns TOBapHOro yrns;

* YCTaHOBEHbI ONTMMaribHble TEXHOMNOMMYECKue pexxnmbl oboratie-
HWUSt TOBAPHOTO Yrisi METOAOM MMIMYbCHO-UHEPLIMOHHOM TEXHOMOIMK, YTO
MOBbLILLAET ero Ka4ecTBO, CHMXas 30MNbHOCTbL € 15,5 0o 9% u yBenu4ymeas
3HEPreTMYECKyto LIeHHOCTb yrns Ha 8%);

» [lokaszaHo, 4YTo oboraiyeHme yrns Ha Y akonornyeckn 6esonacHo
1 6e30TX0AHO, T.K. ocTaTku OT oborallueHHon maccbl B 14,4% sBnstoTcs
BbICOKOKA4YeCTBEHHbIM CbIpbeM Ansi OpUKeTUpOBaHUA Yrns B COOTBET-
CTBUM C cyulecTByowmnmmn TY n ctaHgaptamu CHI;

* [logTBEPXKOEHO, YUTO METOAMKA UMMYIbCHO-MHEPLIMOHHON TEXHOMNO-
rMmM oboraleHns yrns Bbi3blBaeT CUHEpPreTnyeckun addekT, nameHsio-
NN CTPYKTYPY M CBOMCTBA MCMOMb3yeMOro MmaTtepuana un ynydarowmnm
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TEXHUKO-9KOHOMUYECKMNE, TEXHOMNOrMYECKNe, KONOrnYecKkme n gpyrme no-
Kasarenw;

¢ MNonyyeHHble pe3ynbTaTbl MOMYT CAYXWTb WCXOAHBbIMW AaHHbIMU
ANsi NPOEKTUPOBAHNS NOSYNPOMbILLIIEHHBIX M NPOMbILLSIEHHBIX YCTAHOBOK
no oboralleHno Cyxux CbiMyuynmx matepuanoB, OTBanoB, B YaCTHOCTU, U
oboraweHnst ToBapHoro yrns. OxuaaemMbii 9KOHOMUYECKUA 3 eKT npu
oboraLeHny TOBapHOro yris UMMYNbCHO-MHEPLNOHHBIM METOL0M TOSTbKO
ON1s1 OOHOW CTaHOApTHOW TEMNJIOBOM CTaHUMW, MOTpebnsioLlen B OTONM-
TenbHbIA ce30H 50 TbIc. T yrns, coctaBun 105 MrH. TeHre.
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MFTAP 52.13.19
T.K. Ucabek’, LlI.B. 3etimuHosa’

'KaparaHabl MeEMIEKETTIK TEXHUKanbIK YHUBepcuTeTi, KaparaHabl, KaszakcTaH

KEH OPHbIH ©HAOIPYAE APAJIAC TEOTEXHOJIOTUAFA
AYbICY XX©HIHAEI KEUBIP MSCENENEP

Tyningeme. Makanaga apanac reoTexHosforus KesiHge >xepacTbl ally Tacin-
OepiHiH knaccudmrkaumacbl KapacTbipbinagbl: apanac reoTeXHONOMMSAHbIH ar1eMaik
Toxipnbene navga 6onybl; awbIK TOCINIMEH 6HAIPYAEH Xep acTblHa oTyiHe Gaw-
NaHbICTbl Macernenepi. ALWbIK Kapbepnik KEHICTIK XaHe KapbepaiH XueriHe ipre-
nec 6avinaHblC aiMakTapblHAAFbI XbIHbICTaPAbIH, XKbIBKYbl — TEXHOTEHAK 8CepaiH,
aHa haKTopbIHbIH biKNanbIH €CENKe anbin, apanac reoTeXHONorns KesiHge Tik
LaxTanblk oknaHgapabl OpHanacTbipy OpblHAAPbLIH TaHAayAarbl FblNbIMU-94iCcTe-
MeniK Heri3iH KapacTblpy MakanaHblH, Herisri uaescol 6onbin Tabbinagbi.

TyniHai ce3pep: apanac reoTexHonorus, Kapbepaid KOHTypAaH TbIC KOpbl, TiK
OKMaH, KbicbIMAbl-gedopMaumsnblK Kyri, alblk Kapbeprik KeHICTIK, aHa acep
eTyLUi TeXHOreHAik dakTop.

AHHOTaums. B cTatbe paccmaTpuBaeTcs krnaccudurkaumust cnocobos noa3eMHOro
BCKPbITUSI NPY KOMOVMHWPOBAHHOW reoTexHonorun. [losiBneHne koMGUHUpOBaH-
HOW reoTexHoNnorum B MMpoBOK npakTuke. Mpobnemsl, cBA3aHHbIE C NEPexoaoM
OT OTKpbITOro cnocoba gobbium K nog3emHomy. Bonpockl BbiGopa Hanny4wero
MecCTa PacrnonoXeHNs LWAaxXTHbIX CTBOMOB NPU KOMBUHMPOBAHHOW re0TEXHONOTUN.
OcHoBHas nges craTbM 3akmioyaeTcs B PacCMOTPEHWE HAyYHO-METOLANYECKMX
OCHOB BblbOpa MeCT 3anoXeHUsA BepTUKarnbHbIX LUAXTHbIX CTBOMIOB Npu KOMOU-
HMPOBAHHOW rEOTEXHONOMUN C Y4ETOM BIUSIHUS HOBOrO hakTopa TeXHOreHHOro
BO3[€ENCTBUSA — OTKPbITOTO KAPbEPHOro NMPOCTPaHCTBA M NPUIEratoLmX K KOHTYpY
Kapbepa NPUKOHTaKTHbIX 30H CABWXEHWS MOPOA.

KnioyeBble crnoBa: cMellaHHas reoTEXHONOrNs, BHEKOHTYPHbIE 3anachkl kapbe-
pa, BepTuKarnbHble CTBOMbI, HANOPHO-Ae(OPMaLMOHHOE COCTOSIHUE, OTKPbITOE
KapbepHoe NMPOCTPaHCTBO, HOBbIV TEXHOTEHHbIN dakTop.

Abstract. The article deals with the classification of methods of underground
autopsy under combined geotechnology. The appearance of combined geotech-
nology in the world practice. Problems associated with the transition from open-
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pit mining to underground mining. The choice of the best location of shafts in
combined geotechnology. The main idea of the article is to consider the scientific
and methodological foundations for selecting the locations of vertical shafts with
combined geotechnology, taking into account the impact of the new factor of man-
made impact - open pit space and adjacent to the contour of the quarry for the
proximal zones of rock shifting.

Keywords: combined geotechnology, outside contour stocks career, vertical shafts,
the pressure-deformation condition, open career space, valid anthropogenic factor.

Kipicne. [MMangans kasba keH OpblHAApblH Kasyga oanemaik
Toxipubene artanbiMbl apanac Tecin  6GonaTtbiH, 0Oackawa apanac
reoTeXHONOrNsFa, KeHIHEH KondaHblnyblHa, KEH OpblHAAPbIHbIH TEPEHAIriHIH
KeH [Juana3oHga esrepyiHe 6annaHbICTbl Kapbep KeH LIOFbipriapbiHbIH
XKOFapFbl yyYackenepi anblHFaHHaH KeWiH api allblK KasydblH, 9KOHOMUKanbIK,
XaFblHAH OpbIHCbI3 0OOMyblHaH, KapbepdiH KOHTYpblHAH ThIC KOpMapbiH
eHaipyae epacTbl TaCiNiHe aybicyFa Maxoyp.

©HaipyaiH awblk TaciniHiK nanga 6onybiHa GannaHbICThl Kapbeprik
KEHICTIK TeXHOreHAiKk acep eTywi XaHa ¢akTop peTiHae eHAi »KepacTbl
Tay-KeH XXYMbICTapbIH XYpPridy KesiHge reomexaHuvKkarnblK Karganabl en-
ayip KublHOATaabl — KapbepMeH GannaHbIC aMarbiHbIH, Tay-KEH >KbIHbIC-
Tap KbUDKYbIH YITFANTbIM, XepacTbl OeniriHAeri KeHWOoFbIpAblH, KbICbIM-
Abl-gedopmaumnanblk KyWiH HawapnaTbin, 6ip yakpiTTa onapgbl 6y3bin,
KbICbIM KOHLEHTpaUMSCbIH efayip Kywente 6actangpl. CoHbIMEH KaTap,
XXepacTbinblK 6HAIPY XKaTbIC CineMiHAEr XblHbiICTapAblH Oy3blnyblHa XaHe
GepikcisgiriHe, kapbep KNMAGeTTepi MeH xargaynapbiHblH, OPHBIKTbITbIFbI-
HbIH TeMeHaeyiHe akernefni. Erep KeH opHbl apHaWbl Llapachl3 eki Tacin-
MeH Oip yakbiTTa KasbinatbiH 6o5ca, Tepic cangapra akenyi e MyMKiH.
MyHOan xarganaa Herisri alwbinaTbiH ka3baHblH OpHbIH canyabl xobanay,
navganbl Kasdbara Komn XeTKi3yadi KamTamMmachl3 eTETiH XXaHe XXepacTbl OHAi-
py 6onbiHWa 6aprbIK KeleHai )KyMbICTapAbl KypanTbiH reoMexaHunKanbIK
Xarfan, xepacTbl XoHe allblK Tay-KeH XXyMbICTapbl 60onbin )aTkaH an-
MarblHAaFbl ©3apa acepi reomexaHuKanblK yaepictepai 3epTTey HerisiHae
FaHa KaMTamMachbl3 eTe anaTblH, TEXHOTeHAIK >kanaHawTaHy OpPHbIKTbIMbI-
FblH Garanayabl XaHe Tay XbIHbICTAPbIHbIH, XbIDKY YAEpIiCTEPIHIH Nanga
GonybIH HaKTbl 8pi AypbiC bormkayabl KaxXeT eTefi.

Apanac reoTexHonorus epekwe cneuudurkameH cunatranagbl —
TEXHOreHAiK acep eTyLi aHa hakTopAblH, allblK Kapbepnik KeHICTIriHiH
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bonybl, Kapbep CinemiHe OannaHbICTbl XbIHbICTAPAbIH KbUDKYbIHbIH,
nanga 6onybl cebebiHeH, )xepacTbl Kadyra 6Ty KesiHae eTe KMblH hakTop —
TEXHOreHAik acepre avHanagbl. OnbeTTe, YKEH allblK KEHICTIKTIH 6onybl
(Hemece nanpga 6onybl) KEH OpHbIHAA KapbepacTblblK Koprapabl ally
TOCiNiH TaHday MacereciHe, armnbl XepacTbl Tay-KeH XYMbICTapbIHbIH,
TEXHOMOrMsACbIHA acep eTneyi MyMkiH emec [1]. YnkeH keH opbiHOapaa
apanac reoTexHONOMMsIHbIH ToXipnbeci KeH OpbIHAAPbIHbIH, XepacThbl
GeniriH Tik xaHe kenbey WaxTanblk OkNnaHAapMeH aLly KeHiHeH TaparFaHblH
KepceTegi. 3epTTeynep, MbiCanbl TEPEH OpHanackaH apLblniaTbiH Kapbep
TyGiHageri kopnap 200 m apTblk ©ornFaHga, 9KOHOMMKanbIK TypFblaaH
anbin Kapacak, XofapblgaH eTeTiH TiK KMeTTiK XeHe CKUMTIK oknaHaap
KemeriMeH gacTypni awy agictepi Tmimai 6onein Tabbinagbl. CoHpan-ak,
Oyn TocinaepaiH apTbIKLWbINbIFbI COJ, Kapbep TEPEHAIriHIH YIFatobl XaHe
CbIpFy [EHreni XWekTepiHiH opHanacybl KapbepfiH ally HyCKacbiMeH
canbICTbipFaHga Tek apta 6epegi [2].

Apanac reoTexHonorms kesiHge, ASCTYphi Xep acTbIMeH carbic-
ThipfaHda, XXep YCTiHAe LaxTanblk OKnaHaapAblH, bIHFaWnbl opHanacy
MYMKiHOIKTEPIHE 8cep eTyLi XaHa Xargaunap nanga 6onagbl: kapbep
arHanacbiHga nanga 60nFaH XbIHbICTAPAbIH, XKbIKY anliMarbl XXoHe Kapb-
epnik KeHIiCTiKTeH Genrini apakalbIKTbIKKa OEWiHM ayMaFbIHbIH, LUEKTENYi,
CoHAau-aK Kapbepnik KypblribiICTap MeH KOMMYyHUKauuanap. Apanac reo-
TEXHOMNOrMsHbI x)xobanan 6actaraH ke3eHae ally, AanbiHaay TOCiMiH XXaHe
Kasy XyMeciH Tangay OonbiHWa TuiMAI KeweHai obanbik wewiMmaepai
XoHe BiprieckeH OHTannaHablpyabl KapacTelipy KaxeT. 1-cypeTTe apanac
reoTeXHONOMMSAHbIH, Knaccugukaumanblk Tocingepi kenTtipineai.

Kyneni awblk-KepacTbl («kapbep-LiaxTa») HeMece XepacTbl-alblk,
(«waxTa-kapbep») xoHe napannenbai (biprneckeH) Kasy kesiHae («kapb-
ep+waxrtay») — waxranblk TiK OKnaHgapabl OpHanacTbipy OPHbIH aHbIK-
Tay MacerneciHAe allblk Kapbepnik KeHICTIKTI )XaHe OfFaH TUiCiHWwe iprenec
XaTkaH anmakTap hakTopblH OSCTYPIi XepacTbl Ka3y YLWiH ecernke any
MiHAeTTiniri nanga 6onaabl. byn xarganga, MiHOETTI Typae TiK WwaxTanbik
oKnaHgapAbl OpHanacTbipyAblH bIKTUMandbl OBMbICbIH aHbIKTay XaHe
Kapbep MaHbIHAAFbI CiNleM XbIHbICTapPbIHbIH FEOMEXaHuKarnblK XaraanbliH
MYKWUSIT 3epherey XeHe 3epTTey Tanan eTinesi.

MaTtepuangap MeH agictep. Apanac Tacin kesiHge, acipece xyneni
alblK-XepacTbl («kapbep-LuaxTay ) XeHe napannenbii («kapbep+waxTta»)
Hyckanapga, Kapbepnik KeHICTiKTeri Tepic reomexaHukanblk acepai eH,
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TOMEHTI LLeKKe a3anTy MaHbI3gbl. byn ywiH>xobanay catbicbiHAa TyTacTan
anfaHAa KeHill XaHe LaxTanblK OKnaHAaap TEXHOTEHAIK XoHe KapXblrblk,
ToyekenaepAeH Kayincia 6onybl yLiH, KOHTYpFa €H TuiMAi Kanbin XaHe
Kapbepre CamnkeciHwe wama-wapTtrap 6epyre ymTbiny kaxeT (Cypet 1).

‘ Apanac TC€OTCXHOJIOTHUS ‘

‘ KesexTi chi36acel ‘ ‘ ITapamiensai cezoa ‘
ATIBIK-KepacThl TOCIIT JKepacThi-amsIK ToCi Bipikken Tocin

JKOFapblaH JKYPprizinrex KEIeH i
TIK OKIIAH/IapMEH alry
Kapbepain Ty6ineH xkypriziiren

JKOFapbIJIaH XKYprisijareH koiaoey
Kenbey OKMaHAapMeH airy

Kapbep TyOiHeH *KyprisijareH Tik
OKITaHapMeH atry

ALIBIK KapbePIliK KEHICTIKTEH KeH
OKIaHIapMeH alry

OpPHBIHBIH KOHTYDP/IaH apFbl
KOpJIapbIH IITOJILHSMEH Iy
KoHTypbIH 1weriHeH Tbic
KapbepiiH KOHTYPBIHAH ThIC
Kapbepai apanac amy

<
<

\

CypeT 1 — Apanac reoTexHoOnorms TacCinaepiHiH KnaccugukaumsiChbl XaHe KeH
OPHbIHBIH Kapbep acTbl KOpnapbIH XepacTbl ally cbi3bachl

OknaHgapabl opHanacTblpy OpHbIH TaHgay KaHgaw Kartenikrepre
aKkenedi? Mbicanbl yLWiH, erep oknaHAap kapbep TyOiHeH KeHAik cinem
GovibiHWAa eTeTiH 6onca, oHAa XepacTbl Tay-KEH >XYMbICTapblHOA YITKEH
Keriemaeri KeHTipeKTep kanablpyMeH Ka3y XKyWeciH KongaHyasl Tananetegi,
on nangansl kasbanapgplH WamMagaH TbiC XKoFanyblHa aken corFagpl. Erep
OoKMaH4ap reonornsasnblk Oy3binbICTap KOHE YITKEH XbUTKY aiMakTapbiHAa
bonca, HaTwxeciHOe OkMnaHAapAblH y3aK Mep3iMAiniri XkKeHe XeTKiniKTi
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CeHiMainiri kKamTamacol3 eTinmengi, Oyn oknaHgap >KYMbICbIHbIH, anaTtThbl
akaynapblHaH ©HepKacinTiH, eHAIPICTIK KyaTblHblH, TOMeEHAeYiHe >XaHe
YINKeH Kkanutangpl WwbiFbiHOapbiHa akeneni. KapbepaiH KOHTypAaH apfbl
KOprapblH alyfblH MYMKIH HyCKanapbiH HEFypribiM Kakcblpak KepceTy
ywiH, ©yn KoprnapdblH OpHanacybiHblH Kapbep KOHTypblHA KaTbICTbl
GeniHyi ycbiHbINagbl (2-cyperT) [3,4]:

KOHTYPIbIK — KEHAIK y4acKernep, Kapbep KOHTYPbIHbIH TiKenen Lieka-
pacblHa ipreriec Hemece onapfa Tikeren XakblHbIpak, LLOFbIpSiaHFaH,

XOMbINFaH — KeHAIK ydackernep, Kapbepnik KeHICTiKKe Tikernen LibiFa
anvanTblH XaHe Kapbepnik anyablH reoMexaHuKarblk acepi LWeriHeH TbIC;

Xardaynblk — KOHTYPIbIK KOpriap, Kapbep xaraaynapbiMeH xancap-
nac;

TybiHaeri — kapbepaiH TyOiHae WoFbipnaHFaH Kopnap;

TyOiHeH oFapbl (HaoOOHHbIE) — Kapbep Tybi AeHreniHeH >xofapbl op-
HanackaH Kopnap;

TybGiHeH TemeH (NoaaoHHbIE) — Kapbep TyOiHEH TeMeH opHanackaH
Kopnap.

‘ KOHTYPJIAH TBIC ‘
’ Konrtypnbik ‘ ’ XKoitbuiran ‘
’ Karnaynbik ‘ ‘ TyGinpgeri ‘ ’ TyOiHeH »orapsl ‘ ‘ TyOGinen temex ‘

CypeT 2 — Kapbep KOHTypbiHa KaTbICTbl KOHTYpAaFbl Koprapdbl opHanacybl
OolibiHwa 6eny

Kapbep KOHTYpbIHbIH LLEriHEH ThIC OpHanackaH Kopriapabl eHepkacin
YLLiH Ka3y Tuimci3 bona 6acTtaraHga, KypTKyama KeHai opbiHaapabl albik,
TOCINMMEH eHAipy TaxipubeciMeH OGanmnaHbICTbl apanac reoTexHONorms
navga 6ongbl. byn  >karganga KOHTypAaH ThIC KopriapAbl KepacTbl
TOCINMIMEH eHAipy 9KOHOMMKanbIK TypfFblgaH Tuimgipek. Ocbl GafFbiTTarbl
XYprisinreH Tangaynap KeH OpHbIH apariac ToCinMeH eHAIPETIH KeHilTepAiH,
Gacbim Geniri TycTi MeTangap eHaipeTiH eHepkacinTepaiH 60%-HaH apTbiFbIH
KypaunTbIHbIH kKepceTeni. byn peTTe keHiwTepain 60-65% - kapbep TyOi
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GenriciHeH TemeH xaTkaH, 15 - 18% - kapbep >xargaynapbiHaa xaHe 25%
Lamachl — KapbepeH KallblK, Xeke opHanackaH KeHLOFblpriap Hemece
KEH OpHbI yvackernepi KopnapblH eHAaipyai Xysere acolpagbl. bipak,
GapnblK xafgaviga Kopnapabl Kapbep KOHTYpbIHaH apfbl KEHLOFbIpNapabl
urepy Tuimainiri kebiHece AypbIC TaH4anfFaH ally XaHe Kasy TocingepiHe
GannaHbicTel 6onbin kenedi [5]. XepacTbl TaciniMeH 6HAIPINeTiH KeH
OpHbIH ally macernenepi Taxipubene XeTKiNiKTi gspexene 3eptrengi.
Anampa, aps3aH alwblK ToCiNMMeH nampanbl kasba KeH OpblHOAPbIH
KapKblHObI OHAIPY, Kapbep TePeHAIriHiH, yrFaobl HaTWXeciHAe BipTiHaen
ally XyMbICTapblHbIH, KeneMiHiH apTyblHa anbin kenegi. bapnbik keH
OpbIHOAPbIH Ka3aTblH YITKEeH Tay-KeH eHAIpYy eHepKecinTepi epTe Hemece
Keww OONCbIH alWbIK XyMbICTapAblH TEpeHaey XardanbiHa anbin Kenegi,
coHaa Oyn TocinMeH eHAipyAi XamFacTblpy 9KOHOMUKanbIK TypFblaaH
TWIMCi3 api OpbIHCBI3 Bbornagpl.

Ocbinaviwa, ocbl MaceneHi TabbICThbI LWELLETIH aneMaik Taxipnbeaeri
aparnac reotexHornorus (awblk-xepacTbl ka3dy) namga Gongbl. Apanac
KasyablH TEOPUANbIK XaHe Taxipubenik gamyblH 3epTTeyre Kasakctanaa,
Pecenpge xeHe TM[ Gacka enpepiHoe koHe anbic weTtenge Arolkos
M.N., Tpybeukun K.H., TepeHtbe B.W., KannyHos [.P., BopoHiok
0.P., pebentok B.A., Oemungos HO.B., KanmbikoB B.H., Manaxoe A.C.,
PoinbHukoBa M.B., CrapukoB H.A., Kasukaes [.M., LlenkaHoB B.A.,
Tutos H.A., WecTakos B.A >xaHe 6acka ranbimaap ynec Koctbl [5].

KepceTinreH 3epTTeywinepain, eHbekTepiHge, ocbl Giperen xeHe am-
6eban reoTexHoMNornsFa KaTbICTbl CypakTap KeHiHEH KapacTblpbiriFaH, 6yn:
apanac reoTexHonornsHbl xxobanaygplH, TeopusAnblk Herizgepi, 6ip keH
OPHbI LWEriHAE allblK >XaHe >epacTbl BipiKTipy mMacenenepi, alwblK XaHe
XepacTbl Tay-KkeH KasbanapbliHblH 9Cep eTy aWMarblH aHbiKTay, allbik,
)KOHe epacTbl >XyMbICTapbIHbIH, LWEriH Bernriney xaHe onapapl OKLiay-
nay, aparnac reoTexHororusFa eTy LeriH Genriney »eHe Herisgey, Kapb-
ep kuabeTTepi MeH XXargaynapbiHbiH, TipeK xaHe Tebenik KeHTipeKkTepain,
KblCbIMAbl-OedopMauUnAnbIK XKargarbl epeklwenikTepi, TeXHUKanblK-9Ko-
HOMUKanbIK Herisgey oHe kenTereH backa macernenep. Apanac reotex-
HOMOrMsIHbI NanganaHyAblH yY3aK Ke3eHiHe XoHe KenTereH cypakTapiblH
3epTTenreHairive KapamacraH, COHbIMeH Oipre Kasipri yakbiTka geRiH Xo-
Fapblaarbl LIaxTanblK Tik XaHe kenbey oknaHAapAbl Kayinci3 cany opbiH-
OapblH KapbepMeH OGannaHbICKaH anMarblHAarFbl Tay >KbIHbICTAPbIHbIH,
XbIDKY YOEPICiH ecenke ana OTbIpbin, 6aprbiFbl XETKIMIKTI OKblIMaFaH
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XoHe 3epTTernivereH gen onnanmoel3d. byn macene apanac reoTexHonorns
XarganblHAa Tay-KeH XXYMbICTapbIHbIH TUIMAINIFIH KaMTamachkI3 eTy YLUiH
YINKEH MaHbI3Fa ne.

OcbifaH GarnaHbICThl apanac reoTeXHONOMMA KesiHge LwaxTanblK
oKMaHdapObl >XakCbl OpHanacTblpy OPHbIH Tangay Macenenepi ochbl
obnbICTa api Kapawn 3epTTeyai XXeHe XaHa TEeXHOMOrMAnbIK LweLwimaep
MEH YCbIHbICTapabl a3iprieyai, coHgan-ak 6yn mMaceneHiH xeTingipinrex
aaicTemMenik WeLwiMiH KypacTblpyabl Tanan etegi. XKepacTtbl TociniMmeH
KEH OpblHAAPbIH Ka3ydblH Xannbel ToxipubeciHae, awy TaciniH TaHgay
)KoHe Herisri awywbl kasbanapabiH, (Tik, kenbey oknaHgap) OpHbIH TaH4ay
apTYpPINIi Tay-KEH-reonornanbIk XXaHe Tay-KeH TeXHUKarblK dpakroprapbiHa
GannaHbICTbl  XKypris3ineTiHi  Oenrini:  waxtanelK (kapbepnik) gana
enwemaepi, KeH OpblHAAPAbIH >XaTblC TepeHAiri oHe OypbiwTapsl,
nanganel kasba kopnapsl; nangansl KasdanapablH XKaTbIC cMnaTTaMmachl
XKOHe NiwWiHi, reonorvanbik 6y3binbicTapabliH 60Mybl, KeH opbiHAAPAbIH
XOFapblgarbl xarganbl (kep 6enepi, 06bekTinepiHiH 60nybl, CyXXMHaFbILL
XoHe T1.6.) [6].

KopbITbiHAbI. Ti3bekTenreH dhakTopnapAablH, 9cepi apanac reoTex-
Homorus KesiHae Ae opblH anagpl, 6ipak COHbIMeH KaTap orapfa KoCbIM-
LIa MaH-Xaunnap Kocblnabl: allblK Kapbepnik KEHICTIKTIH XoHe Kapbepre
reoMexaHuKanblK aviMarbiHbIH 8CEpiHiH BONybl, XXOoFapblgarbl Xep YCTiniK
apTypni TabuFn nanga 6onatbiH Kapbepnik KypbirbiCTapablH, XXaHe KOM-
MyHVKauusanapablH 6acka o6bekTinepmMeH Katap opHanacybliHaH aymak-
TbIH ThIFbI3AaHybl. Apanac Ka3y Taxipubeci kepceTkeHOeN, KeH OPHbIHbIH,
XepacTbl 6eniriH awwy, Ken xargannapga Tik XeHe kenbey LaxTanblk OK-
naHgapablH KaTbICYbIHCbI3 Xy3ere acbipblniagbl. Kapbepnik KeHiCTikTiH 60-
nybl XarganblHAa, Waxranbslk OKNaHMeH ally Ke3iHAe Kapbepriik xxaHacy
ariMarblHaH oKnaHaapAblH Keningi Kayinci3 KawbIKTblKTa TYPaKTbINbIFbIH
KamTamacol3 eTeTiH OpHanacTbipy XonaapblHbIH MaHbI3bl 30p. Kapbep-
NiK KeHICTIKTIH, acepiH OypbIC ecenTeMecTeH XofapblgaH OKnaHgapMeH
O9CTypni awy TaciniH KongaHyablH Kapbepae KorgaHblnaTblH LWTOSbHA
XoHe cbesfepadi narnganaHy xargabliHaH anbipMaLUbIbIFbl, KEHILW Kypbl-
nbICbl MEP3IMiHIH apTyblHa XaHe Tay-KeH-KypAeni XXYMbICTapblHbIH, Kere-
MiHiH yIIFatobliHa 9Keryi MyMKIH EKEHIH ecKkepy kepek [6].

OcblifaH GannaHbICTbl apanac reoTexHONOorMs Ke3iHOe Tay-KeH Xy-
MbICTapbIH KelleHai xobanay caTbiCbiHOAa — KapbepOeH ThiC Koprapapl
ally yLWiH waxTanblk oKknaHgapabl YTbiMAbl OpHanacTbipyAblH, MaHbI3abl
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MiHgeTi, GiprieckeH oHTannaHgbipy 6apbiCbiHOA XaHe KelueHAi xobanay
WwewimaepiH TaHgay 6oMbIHLA MYKUST TOFbICYbI TUIC: ally Xyneci, AanblH-
Jay Tecingepi, kasy Xymneci xaHe KapbepAiH, CoOHOaun-akK KeHilTiH gamybl-
Ha BaFbITTanybl kKepek.
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"MIHCTUTYT YepHoi meTannyprium um. 3.U. Hekpacosa, r. QHenp, YkpavHa

TEXHOJIOT'M U OBOPYOBAHUE ONA
BPUKETUPOBAHUA MEJTIKO®PAKLMOHHbLIX MATEPUAIIOB
B ®EPPOCIIJIABHOM NMPOU3BOACTBE

AHHOTauwms. [laHa KpaTkasd xapakTepucTika onbiTa Mo pa3paboTke N BHEAPEHMIO
B MPOM3BOACTBO TEXHOMNOIMI 1 npeccosoro obopyaosBaHus Ans 6prkeTmpoBaHns
MeINKO(PaKLMOHHOIO Cbipbsi B (heppocnnaBHOn npombiwnieHHocTn. OTMmedeHa
aKTyanbHOCTb 1 NEPCNEKTUBHOCTb BHEAPEHNS B TEXHONOMMYECKUIA LMK heppoc-
nnaBHOro NPOM3BOACTBA TEXHONOMMI GprKeTUPOBAHMSA MENKUX opakLmMn pyaHOro
KOHLUEeHTpaTa 1 0TceBOB (DePPOCMNABOB C UCMOSb30BaAHWEM B KAYECTBE OCHOBHO-
ro arperata BasikoBoro npecca. Ha koHkpeTHoM npumepe B 0600LeHHOM Buae
nokKasaH CUCTEMHbIV NOAXOA, K CO34aHUI0 TEXHONOMMMN 1 BbIBOPY BarnkoBoOro npec-
ca ans 6pukeTMpoBaHus MeNkopaKUMOHHBIX CbIpbEBLIX MaTepuarnos B (heppo-
CnnaBHOM NPON3BOACTBE.

KnioueBble cnoBa: 6pukeTpoBaHue, BankoBbIi NPECcC, MapraHLUeBbl KOHLEH-
Tpart, LWrakoMeTannmyeckas CMechb.

Tyningeme. ®eppokopbiTna eHepkaciOiHAer ycakdpakumanbIK LWWKI3aTTbl GpuKeT-
Tey YLWiH eHAipicTe TexHonormanap MeH 0acnakTblK KypbUFbliapabl 6HOEY XaHe
eHrizy GonblHWa TaxipubeHiH Kbickalia cunaTtramackl 6epinreH. PeppokopbiTna
©OHepKaCiBiHIH TeXHOMNOrUANbIK LIMKMNIHE Herisri arperaT peTiHae OinikTi 6acnakThbl
KonaaHy apKbifibl KEHAI KOHLEHTPaTTbIH ycak dpakumsinapbiH OpukeTTey MeH dep-
pokopbITNanap KanablKTapblH eHri3yaiH MaHbI3abinblfbl MeH 6onaluarsl anTbinFaH.
deppokopbiTna eHepkacibiHaeri ycakdpakumanblK WukKizaT maTepuangapbiH 0pu-
KeTTey YLUiH BinikTi 6acnak TEXHONOMMSACHIH Xacay »XeHe TaHAayAblH XXYMeniK Xorn-
Aapbl HaKTbl MbiCangapMeH KenTipinreH.

Tyninai cespep: GpukeTTey, GinikTi 6acnak, MapraHel, KOHLEHTpaTbl, KOX-Me-
Tanablk Kocna.

Abstract. A brief description of the experience in the development and imple-
mentation of production technologies and press equipment for the briquetting of
small fractional raw materials in the ferroalloy industry is given. The relevance and
prospects of introducing briquetting technologies of small fractions of ore concen-
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trate and screenings of ferroalloys using the roller press as the main unit into the
technological cycle of ferroalloy production are noted. On a specific example, in
a generalized form, a systematic approach is shown to the creation of technology
and the selection of a roller press for briquetting fine fraction raw materials in fer-
roalloy production.

Keywords: briquetting, roll press, manganese concentrate, slagmetallic mixture.

BBepeHue. Ha ctagusax 0oOblum pyabl, NOATOTOBKM LUMXT U BbINae-
Kn heppocnnaBoB, 06pa3syroTcs MenkoaMcnepcHble MaTepuarbl, KOTopble
HEe MOryT MOBTOPHO MCMNONb30BaTbCH B TEXHOMOrMYeckux nepenenax 6es
npenBapuTENbHOrO OKYCKOBaHWs. Hapsigy ¢ armomepaumen, Ans OKycKo-
BaHUS BTOPUYHOTO (hePPOCMNIABHOIO ChipbSl, LUMPOKOE MPUMEHEHNE Mosy-
4Ynn npouecc OPUKETUPOBAHMS, XapakTePHbIMU OCOOEHHOCTSMU KOTOPOTo
ABMNSIOTCA BO3MOXHOCTb OpraHm3aumm y4acTKOB pasfvMyHOA Npou3Boau-
TeNbHOCTU, TMBKOCTb TEXHONOMMYECKMNX PELLEHNI, HU3KasA SHEProeMKOCTb
1 9KONorm4yeckas Harpyska.

WHcTuTyT vepHon metannyprum um. 3.M. Hekpacoea HAH Ykpa-
uHbl (MYM), aBnseTca ogHMM M3 BeOyLMX Hay4yHO-UCCreaoBaTelbCKUX
LEHTPOB B 06ractu metannyprum Ha YKpavHe, U UMeeT 3HaYUTEeNbHbIV
ONbIT pa3paboTKn U BHEOPEHMS TEXHOMOIMMIN OpPUKETUPOBAHUS MenKog-
PaKLMOHHOrO CbIpbsl, B TOM Yucre Ans heppocniiaBHOro Nnpou3BoacTBa.
B peannsoBaHHbIX NPOEKTax MCNOMNb3YeTCs BanKoBbIN BPMKETHbIVM Npecc
COOCTBEHHOM KOHCTPYKLMKN, 3apekoMeHaoBaBLMIA cebsa Kak arperar, 06-
nagaroLLMiA BbICOKOA HAOEXHOCTbI U npousBoauTensHocTbio [1-4]. Co-
3[jaHa TEXHOJOMMNsi NPOM3BOACTBa OPUKETOB U3 CMECU OTCEBOB KOHLIEH-
TpatoB «MapraHeukoro NOKa» dpakumm 0...6 MM, KOTOpble cogepxat
41,0; 34,0 n 29,9 % Mn (B 3aBMCUMOCTM OT Kriacca KoHueHTparta). bpu-
KeTbl N3 OMbITHOM MNapTUK, NOJTYYEHHON Ha BarIKOBOM Mpecce coaepxanmu
80 32 % Mn n umenu npovHocTb Ha cxatue 115...125 kr/6p., BbICOKME
nokasaTenu NpPo4YHOCT Ha cbpackiBaHue, TEPMOCTOMKOCTb U BrIarocTom-
KocTb. PaspaboTaH TeXHONOrM4ecknin pernameHT Ha Npons3BoacTBo Gpu-
keToB B ycnosusix «MapraHeukoro [OKa» n TexHuyeckast JOKyMeHTauus
Ha M3roTOBMEHWE BarikoBOro rnpecca npov3BOAUTENBHOCTBIO A0 18 T/u.
PacueTHas MOLLHOCTb NPON3BOACTBA, NPU YCTAHOBKE B NMHUM 3-X Npec-
coB, cocTaBnsieT He meHee 40 T/4 [5].

PaspaboTtaHa 1 BHedpeHa Ha MeTannypruyeckom KombuHate «Ap-
cenopMwutann Kpuor Por» TexHonorns 6puketTMpoBaHus otceBoB FeMn,
SiMn n FeSi paamepom 0...5 mm. lNMonyyeHHas onbiTHas naptus Gpuke-
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TOB UMEET crieaytoLime XapakTepucTuku: nnoTHocTb — 4,68 r/cvm® (FeMn),
4,31 r/em® (SiMn), 2,74 r/ev® (FeSi); Bbixoa menkol nbinu (0...1MM) npu uc-
nbiTaHUn Ha cbpacbiBaHne — o 1 % (FeMn, SiMn), 3,7% (FeSi); Bbicokne
TEPMO- 1 BriarocTokocTb. COBMECTHO CO crneuuanmcTtamy HaumoHansHom
MeTannypruyeckon akagemun YkpanHol n komnanum «MHTepmeT», cosgaH
W MNyLeH B 3KCMryaTauuio y4acTok B6puKeTMpoBaHuWs NpOU3BOAUTENbHO-
CTb0 5T/4., yKOMNIIEKTOBAHHbIN BankoBbIM MPECCOM KOHCTPYKLUmn MYM. [6].

Ina ycnoeuin Hukononbckoro 3aBoga ¢heppocniiaBoB pa3paboTaHbl
1 onpoboBaHbl TEXHOMOMMN MPOU3BOACTBA OPUKETOB U3 pasnnyHbIX MaTe-
pvarnoB: LWraka MeTanm4eckoro MapraHua c fo6aBKov OKanvHbl; Nbinuv ra-
3004MCTOK; CMEeCH Mbinu, LUnaMa M KOKCOBOWM Menouu. Hanbornee nepcnek-
TUBHBIM 1 9KOHOMWYECKW BbIrOAHBIM AN 3aBO4a OKa3arnocb NPOM3BOACTBO
OpVKETOB M3 OTCEBOB cunukomapraHua dpakumm 0...6 mm. B otceBax co-
aepxutes 71,3% Mn; 17,8% Si; 1,7% C; 0,15% P; 8,4% Fe [7]. Co3gaHa
TEXHoMNorns BpUKeTMPOBaHKWS, pas3paboTaH 1M U3rOTOBIEH BarKOBbIA NpPecc
NpPOM3BOAUTENBHOCTLIO 5 T/4. TeXHOMNOrMsA peanv3oBaHa B BUAeE KOMMIeKca
BpMKETMPOBaHNS OTCEBOB (heppocniiaBoB, NMPOU3BOOUTENBLHOCTHIO Goree
40 000 T 6pukeToB B rog. OCHOBHbIE XapaKTEPUCTUKN BPUKETOB, nomnyvae-
MbIx Ha H3®: paamepbl — 40x39x(18,5...22) MM; nnoTtHocTb — 4,5...4,8 rlcm®;
MPOYHOCTb Ha cOpackiBaHue (coaepxaHve dpakuum +5 mm) — 94...96% [8].

[MpakTnyecknin onbIT 1 MUPOBbLIE TEHAEHLMW Pa3BUTUSI TOPHOAOObIBa-
OLLMX Y METanypruyecknx Npon3BoaCcTB, B TOM Yncre, heppocnnaBHbIX
yKasblBaloT Ha BOCTPEBOOBaHHOCTb M MEPCMNEKTUBHOCTL BHEAPEHUS TEXHO-
noruv n obopyaoBaHus Ans 6prkeTMpPOBaHNSA MENKOMPaKLNOHHBLIX Cbipbe-
BbIX MaTepu1arsos C Liefiblo UX BO3BpaTa B TEXHONMOrMYeckne nepegensi.

MeToabl paboTtbl. B HacTosilee Bpems chopMMpoBaH 1 NMPUMEHS-
€TCH Ha MpaKTUKe CUCTEMHbIVA MOAX04 K pa3paboTke U BHEAPEHUIO TEXHO-
nornn 1 NpeccoBoro odopyaoBaHus ans OpUKeTUPOBaHUs, KOTOPbIN Ga-
3upyeTcsl Ha COBCTBEHHOM KOMMSIEKCE HayvHbIX MeToAoB [9] u BkMovaeT
cregytowme atanbl: 1) akcnepumeHTanbHOe onpeaeneHe usnko-mexa-
HUYECKNX CBONCTB M XapakTepUCTWK YyMMOTHAEMOCTM MaTepuana, B TOM
uncre conpoTuerennst cxatuto [10,11]; 2) paspaboTka TexHonornm 6purke-
TUPOBaHUsI (BbIOOP CBSA3YIOLLEro, pacyeT TEXHOSOMMYECKMX U 3HEProCUo-
BbIX MApaMeTpoB npoLiecca OPMKETUPOBAHNSA LUNXTEI B BArIKOBOM NPECCE);
3) pa3paboTka 1 3roToBreHne NPeccoBoro 0o6opyaoBaHNS (BO3MOXEH Kak
BbIGOp npecca n3 cosgaHHoro B M mogenbHOro psiga, Tak U KOHCTpyu-
poBaHue HOBOW mMoaenu); 4) paspaboTka TEXHOMOrMYECKOrO perfiameHTa;
5) nycko-Hanago4Hble paboThbl; 6) rapaHTUIHOE OOCNYXUBAHME.
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B kayecTBe mpumepa peanu3auum CUCTEMHOrO noaxoda K paspa-
00TKe TexHonornm GpUKETUPOBaHNS 1 BbIOOPY NpeccoBoro obopynosa-
HUS NPUBEAEHbI Pe3ynbTaTbl UCCriefoBaHWI MO OLeHKe BpPUKETUPYEMOCTH
ABYX BMOOB MeNKOPaKkUMOHHbIX MaTepuanos, obpasyrowmxcs Ha dep-
pocnnaBHOM MPOU3BOACTBE TeMUPTAYCKOro 3rieKTpoMeTanslyprmyeckoro
KomMbrHaTa — OTCEBOB MapraHLEeBOro KOHLEHTpaTa 1 LnakoMeTannuye-
CKOW CMecu Npw Npou3BoACcTBe dheppocunmkoMapraHua.

B Tabnuue 1 npuBeaeHbl yCpeaHEHHbIE 3HAYEHMS XapaKTepUCTHK UC-
cregyeMblx MaTepuanos, onpeaerneHHble B nabopaTopHbix yerosusx UM,

Tabnuua 1 - OcCHOBHbIe XapaKkTepucTukn nccrnegyemMbixX matepuanos

XapakTtepucTtuka MapraHueBbin LinakomeTannuuyeckas
MaTepuana KOHLIeHTpaT CMeCb
BnaxHocTb 1,37 % 6,88 %

HacbinHasa nnoTHoCTb 1,85 ricm® 1,73 rlcm®
Ppakuus, CopepxaHne CopepxaHne
MM dpakumm, % dpakumm, %
>7 18,15 23,57
Fpakyno- 7 11,27 11,29
MeTpide- 3-5 18,41 14,17
CKUM 2-3 11,2 9,35
CocTaB 1-2 23,35 17,9
0,5-1 5,94 4,51
0,25-0,5 7,3 6,93
0-0,25 4,38 12,28
CpenHuin anamer
P lflacwul?, MM P 3,94 3,75

B pesynbTaTe oLeHKM OCHOBHbIX PU3UKO-MEeXaHUYECKUX N TEXHOMNO-
rMMYECKNX XapakTepPUCTUK MaTepuarna yCTaHOBIEHO, YTO rpaHynomeTpu-
YECKMI COCTaB MCXOOHbIX OTCEBOB MapraHLEeBOro KOHUEeHTpaTa u wwna-
KOMeTannnm4yecko CMecun He oTBeYatoT TpeboBaHMAM, NPeabsBSEMbIM
K KPYMHOCTM LUMXTOBBIX MaTepuanoB Ans OpuMKeTUpOBaHNS B BarkOBbIX
npeccax. Okono 18% maccbl MmapraHLeBoro koHueHTpata u 23,5% wna-
KOMeTanfn4eckorn cMecu npeacTaBrneHo pparmeHTaMmmn KpynHee 7 MM.
BrnaxHocTb LunakoMeTannmyeckon cmecu nsbbiTodHa U He yOOBMNETBO-
psieT TpeboBaHuAM, NpeabaABNAeMbIM K AAHHOMY TEXHOJIOrMYEeCKOMY
napameTpy 6pukeTMpoBaHUsS WCCReayeMoro martepuarna B BarkoBbIX
npeccax.
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[nsi npoBeaeHns nccnegoBaHuii No oueHke OpukeTMpyemocT Obina
OCyLLECTBIEHA MpeABapuTenbHas MOArOTOBKA MaTepuanoB NyTeM ero
(hpaKkUMOHMPOBAHUS U OOCTUXKEHWUSI TEXHONIOMMYECKU NPUEMIIEMOrO Auna-
nasoHa BrarocofepkaHusi, No3BOSISIOLLEr0 OCYLLECTBUTL OMbITHOE Gpu-
KeTUpoBaHVe maTepuarna B BanikoBOM rnpecce.

OkcnepumeHTanbHble UccreoBaHUs OpPUMKETUPOBaHWS OTCEBOB
MapraHLeBOoro KOHLeHTpaTa 1 LWnakoMeTanmyeckon cMecu Ha nabopa-
TOPHOM MpeccoBoM 060pyAOBaHMU MOKa3anu, YTo rnosyvyeHne GprKeToB
YAOBMNETBOPUTENBHOIO KayecTBa BO3MOXHO TOSNbKO C MPUMEHEHNEM CBSI-
sytowmx gobasok. Mo pesynbTaTaM NPYMEHEHNST HECKOMNbKUX BUAOB CBSI-
3ytowmx 4o6aBOK, OTNMYAIOLLMXCA COCTAaBOM U MeXaHW3MOM TBepAeHUs,
ObINo onpeaerieHo, YTo AN OpUKeTMPOBaHUS UCCNEQYEMbIX MaTepranos
MOXeT ObITb peKoMeHoBaHa KOMMIEKCHas cBaA3yloLLas AobaBka opraHo-
MWHEPanbHOrO NPOUCXOXKAEHUSI.

OueHka 1 BbIGOP paLMOHaNbHbIX TEXHOMOMMYECKUX U 3HEPTOCUIIO-
BbIX NapameTpoB npoLiecca OpUKeTMPOBaHUS, a TaKkke YCroBMIA Nosy4ye-
HMS GPMKETOB M3 OTCEBOB MapraHLeBOro KOHLeHTpaTa 1 LunakoMeTarn-
nn4Yeckon cMmecu ocyllectenanacb Ha nabopatopHom (JIBIM - 500/110) n
npombiwwrieHHom (MBB-19) BankoBbIX npeccax (Tabnuua 2).

Ta6bnuua 2 - OCHOBHble TeXHUYECKUE XapaKTePUCTUKMN
BankoBbix npeccos U4M

TexHUYeckne xapakTepUCTHKM | mBMm-5001110 |  MBB-19
OunameTp Banka, mm 500 648
LLnpwvHa Banka, MM 110 360
Tvn dopMyIOLLNX 3NEMEHTOB 3ybuarto-xenobyaTas
Tunopasmep copmytoLLero afieMeHTa R14 (32x30x15mm) R17(40x36x18)
O6beM hOpMYHOLLNX SMIEMEHTOB, CM® ~11 ~19...20
YacTtoTa BpalleHus Bankos, MUH" 1-3 3-9

Ona pacyeTa n BbiGopa 3HEProcUNOBbLIX U KOHCTPYKTMBHbLIX napa-
METPOB MPOMbILLMIEHHOrO BanKOBOrO fnpecca Ans GpUKeTMPOBaHUS LUNXT
Ha OCHOBE MapraHLeBOro KoHLeHTpaTa U LifiakoMeTannmMyeckon cmecu
SKCTMEepPUMEHTArbHO YCTAHOBMEHbI OCHOBHbIE (PU3MKO-MEeXaHU4eckue xa-
PaKTEepPUCTMKM OaHHbIX MaTepuanoB: HacbiNHasa NIMOTHOCTb, Koadduum-
€HTbl BHELLHEro, BHyTPEHHErO TPEHUS 1 GOKOBOro AaBreHust; (Tabnvua 3),
a Takke onpenerneHbl ypaBHEHUs, ONUCLIBaOLLME CONPOTUBIIEHNE LLUNXTbI
oXaTtuio.
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Tabnuua 3 - OcHOBHbIe (hU3nKo-MexaHUYeCKne XxapakTepucTukn uccnepye-

MbIX LWNXT
LLlnxTa Ha ocHoBe LLlnxTa Ha ocHoBe
XapakTepucTuka LWnNXThbl MapraHLeBoro LunakomMeTanmyeckon
KOHLleHTpaTa cmecu
HacbinHas nnoTHOCTb 1,445 ricm® 1,228 ricm®
KoadhpmumeHT BHeLLHero
TpeHns 0,520 0,649
KoadhdmumeHT BHyTpeHHero
TpeHIs 0,764 0,714
KoadbcbuumeHT GokoBoro
[ABNEHNS 0,279 0,364

ConpoTMBIIEHUE LWMXTbI CXXaTUIO ABMSETCS Hanboree BaXkKHOM Xxapak-
TEPUCTUKON, B MHTErpanbHoli oopme oTpaxatoLLiee CnocoOHOCTL MaTepu-
arna ynnoTHSATbCS Mo BHELUHVMM CUJIOBbIM BO3LENCTBMEM, U UMEHHO OHa
B 3HAYUTENbHOW CTEMNEHM ONnpeaensieT 3HeProcuroBble napameTpbl 6pu-
KETMPOBaHWsSI B BaNKOBOM Mpecce. [nsi LWNXT Ha OCHOBE MCCredyemblX
OTCEBOB MapraHLeBOro KOHLieHTpaTa W LUMaKkoMeTarnMyecko CMecu
XapaKTePUCTUKM COMPOTUBIIEHUS CXaTUO NPeACTaBlieHbl B BUAE KPUBbIX
npeccoBaHus (PUCYHOK 1), OnMCbIBaOLLMX B3aUMOCBA3M KO3 DULNEHTA
YMIOTHEHNSI OT AaBJIEHUSI NPECCOBaHNS, KOTOPbIE C BbICOKOW TOMHOCTLIO
onucaHbl ypaBHeHusiMu (1), (2) cteneHHoro Tuna.

1 2
100

90
80
70
60
50
40
30
20
10

AasneHune npeccosanua, MMa

1 1,2 1,4 1,6 1,8 2 2,2 2,4
KoaddbuumeHt ynnotHeHua
1 — WWMXTa Ha OCHOBE MapraHLEeBOro KOHLEHTPATa;
2 — LUMXTa Ha OCHOBE LUNakoMeTannM4yeckon CMecu;
PucyHok 1 - 3aBMCMMOCTb KOadhdumLMEHTa YNNOTHEHWS OT AaBrieHNsi MpeccoBaHus
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YpaBHEHUs! COMPOTUBIIEHUS LUMXT CXKaTWI, MOMyYeHHbIe nyTeM an-
MPOKCYMAaLIMKN KPUBbIX MPECCOBaHWs, NPeaCTaBIieHHbIX Ha pUcyHKe 1:
- LUMXTa Ha OCHOBE MapraHLEeBOro KoHLeHTpaTa

p = 0,028 Ky'27, (1)
- LUMXTa Ha OCHOBE LUIakoMeTanImyeckon cMmecu
p = 0,0206 - Ky%77, (2)

roe p — nasneHue npeccoBaHus, Mla;
Ky — KO3(PDULIMEHT YNIOTHEHWSI, YNCTIEHHO PaBHbI OTHOLLEHWIO TEKYLLE
NAOTHOCTM BGPUKETa K HACBIMHOW MAOTHOCTU LUMXThI.

C y4eToM (hU3MKO-MEXAHNYECKMNX CBONCTB LUMXTbI (Tabnuua 3), ypaBHe-
HUM (1), (2) n reomeTpryeCcKMX NapameTpoB ovara Aechopmaumm BbINOSHEHDI
TEOPETMYECKME pacHeTbl Mpouecca OpUKETVPOBaHMS UCCregyeMbIX MaTte-
prarnoB B Bankax guameTrpom 648 MM, wmpuHoin 360 MM C hopMyHOLLIMMMI
anemeHTamn R17 (40x36x18 Mm). PacueTbl BbIMNOMHEHbI COMMAcHO MeTOau-
Ke, N3noxeHHon B pabote [12]. OnpeaerneH ananas3oH 3HaYeHUn yeunms P u
MoOMeHTa M npeccoBaHus, NPOBEAEH CPaBHUTENMbHBIN aHanmu3 MoryYeHHbIX
3HAYeHU C pesyrnbTaTamy 3KCMIEPUMEHTOB MO OpYKETMPOBAHUIO UCCreaye-
MbIX LUMXT Ha BarikoBoM npecce MNMBB19. YcraHosreHo, 4to obecneyeHne no-
Ny4eHnsi Ka4eCTBEHHbIX OPUKETOB M3 LUMXTLI HA OCHOBE MCCIEAYEMbIX OTCEBOB
MapraHLUeBOro KOHLeHTpaTa 1 LUriakoMeTanmyeckon cmecu Tpebyetcs Bar-
KOBBbIV NMPeCC, NMO3BOMSAOLMIA BOCMIPUHMMATD YCUITME NPECCOBaHNA HE MeHee
1500 kH, momeHT npeccoBaHua 0o 100 kH M 1 MMeTb MOLLHOCTb 35eKTpOaBU-
ratens npuBoda BasnkoB He Menee 85 kBT. N3 pa3paboTaHHOro MoaesnbHOro
psifa BarkoBbIX MPECCOB, C Y4ETOM BO3MOXHOrO korebanus cusuko-mexa-
HWYECKMX CBOWCTB LUMXT B MPOM3BOACTBEHHLIX YCIOBMSIX, paLyOHasbHbIM
npeacTaBnaeTcs UCNonb30BaHNe OOHOM U3 MOAMMMKaLMIA BarkoBOro npecca
MBB-22M (pucyHok 2). OCHOBHbIE XapaKTepUCTMKU Npecca NpvBeaeHbl B Ta-

il
it

PucyHok 2 - BankoBbin npecc BI‘IBZM
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Tabnuua 4 - OCHOBHbIe TEXHMYECKME XapaKTEPUCTUKMN
npecca NBB-22M gnsa 6pukeTUpoBaHUs Menkux dpakumn
LUNaKkoMeTaninyeckon cmecu

MakcumansHoe ycunue npeccoBanus, kH 2000
MakcumanbHbI MOMEHT npeccoBaHus, KH M 100
YCTpOWCTBO NpefoxXpaHeHnst BankoB OT Neperpy3ok 'vopaBnuyeckoe
MapameTphbl GpukeTa:

- hopma MNenbmeHeoobpasHas
- TUN OOPMYIOLLLETO fIEMEHTa R17

- 0bbewm, cm® 19...21

- pasmepbl, MM 40x36x18
[nameTp Bankos, MM 648
LLinpvHa Bankos, Mm 360
YacToTa BpalleHusi Bankos, MUH™" =9...10
MowwHocTe NnpuBoaa npecca, KBt 110

OpueHTrpoBOYHast npousBoauTenbHOCTb npecca [1BB-22M npwu
yactoTe BpalleHus BankoB 9,0...10,0 muH' coctaensiet 14,1...15,4 T/v,
npu B6pMKETMPOBaAHUM LUMXTbl HA OCHOBE MapraHLEeBOro KOHLUeHTpaTta v
13,2...14,5 T/4 npn GPMKETUPOBAHUUN LUMXTbl HA OCHOBE LUNIaKkomeTarn-
nu4yeckon cMmecu. B npouecce nogroToBKM MPOMBbILLSIEHHOW peanusaunm
npouecca BpuKeTUpOBaHWs, CO34aeTCs TEXHOMOrMYeckasi Cxema npowms-
BOACTBa M BblGMpaeTcsi coctaB 0bopyaoBaHus.

Ha pucyHke 3 npvBeaeH npymep o4HOro M3 BapuaHToOB MPUHLK-
NUanbHOM TEXHONOIMMYECKOM CXeMbl MPON3BOACTBA OpunkeToB N3 dep-
POCMNJIaBHOIO CbIpbsi, KOTOPAA NPUMEHNMa K paccMaTpuBaeMbIiM B pa-
0oTe OoTCeBaM MapraHueBOro KOHLEHTpaTa U LfakomMeTanimyeckon
cmecn. CornmacHo cxeme, B MEPBYK oyepenb, BbIMOJHAETCH MpUem,
HakonneHme n byHkepoBaHMe OTCEBOB M CBA3YKOLLEro BellecTBa (ang
XMOKOTrO CBSI3YHOLLEro UCMONb3YyTCS cneuunanbHble eMKocTh). 3aTem
OCYyLLLeCTBMNSAETCS [03NPOBaHNE M CMELUIMBaHUE KOMMOHEHTOB LUMXThI,
npy Heob6XOAMMOCTIN BLIMOJTHAETCS TennoBas obpaboTka WuxTbl U o-
OaBnseTca Boaa.

115



Memannypeus

BpukeTtupyembiit
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CmagmgosaHMe n oTrpyska

PucyHok 3 - TexHonornyeckas cxema

MoNHOCTbIO NOArOTOBNEHHAS LUMXTA BbIAAETCS B NPECCOBbIA OyH-
Kep, Ty4a e MnocTynaeT NoApelueTHbI NPoayKT npoLecca rpoXoyeHus
cbipblx OpukeToB. BpukeTvpoBaHue, B 3aBUCMMOCTU OT (pU3NKO-MeXa-
HUYECKNX CBOMCTB LUMXTbl, OCYLLECTBMSIETCS MPU 3HAYEHUsIX AaBreHus]
npeccoBanusa go 100...150 MrMa. MNocne npeccoBaHus cchopmMupoBaHHbIE
OpuvkeTbl NogarTCcsa Ha rpoxoT. Llenbie GpukeTbl 1 dpakums pasmepom
+10 MM HanpaBnsTCH Ha yNPOYHEHNe, a menodb -10 MM BO3BpaLLaloT Ha
LwunxToBKy. lMpouecc ynpovHeHns GpUKETOB, B 3aBUCMMOCTU OT TEXHOSO-
rM1 NPoM3BOACTBaA, NpeaycMaTpuBaeT BbINeXMBaHUE B TeueHne 1-3 cyT.
W1 TennoByto 06paboTKy, KOTopas MOXET OCYLLECTBNATLCS Kak Npu nop-
LIMOHHOM noaye GpMKETOB B TEMMOBON arperar, Tak U ¢ UCMoSIb30BaHNEM
KOHBEWEepHbIX TeMNMOBbIX arperaTos.
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Ha pucyHke 4 npyBefeHa npuvHUMnManbHasa cxema Lenu annapatoB
ONS NpPov3BOACTBa BpMKETOB N3 MenKopaKLMOHHBIX OTCEBOB (deppoc-
MMaBHOrO CbIPbS.

BpukeTupyembilit
MaTepuan Cessytolee Boaa
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PucyHok 4 - Cxema uenv annapaTos

B cooTBeTCTBUM CO CXeMON OTCEB 13 ByHkepa 1 yepes gosartop 2 no-
Jaetcs Ha koHBerep 5. Tyaa e nogaeTcs cbinyyee caasytollee. B cnyyae
€Cnu1 CBA3yloLLee HaxoOuTCH B XMAKOM COCTOSIHMM, TO ero nogava ocy-
LLIeCTBMSETCS Yepes [03aTop ANs KNOKMX BeLecTs 6 1 hOpCyHKy 7. Takum
e 06pa3oM MOXET OCyLLEeCTBMNSATLCS nogadya BOAbl, eCnv 3TO Npeaycmo-
TPeHO TexHonornen. KOMMOHeHThI LUNXTbI CMELLMBAOTCA B cMecuTene 8.
Mpn HeobBxoaMMOCTM ocyLlecTBRAsieTCa TennoBasi 06paboTka KOMMOHEH-
TOB WnxTbl. Cnocob HarpeBa onpeaensieTcss KOHCTPYKTUBHbBIM MUCMOSHe-
HMnem cMmecutens. [oToBas WKXTa NogaeTcs B MPeccoBbI ByHkep 9, a n3
HEro B 3arpy3o4Hoe YCTpOMCTBO BankoBoro npecca 10. FoTtoBble Gpuke-
Tbl KraccmduumpytoTcs Ha rpoxoTe 11. MNMoagpeleTHbIN NpoaykKT, B BuAe
dpakumm -10 MM, TPAHCMOPTUPYHOTCS YCTPOMCTBOM ANSA BO3BpaTa Meno-
un 13 B npeccoBbIn ByHkep. KoHanuUmnoHHbIe 6prkeThl (bpakuuns +10 M),
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C MOMOLLIbIO KOHBeNepa 12, nogatoTcsi B eMKOCTb 14, B KOTOPOW MPOMCXO-
OWT yNpoYHeHVe NpoayKTa nepes OTnpaBKov noTpebutento.

OkoH4aTenbHOE COorfacoBaHMe KONMMYeCcTBa M PasMeLLEHNsT drieMeH-
TOB 0OOpPYyAOBaHUSA U MacCOMOTOKOB MaTepuanoB B TEXHOMOrMYECKOW Nn-
HMM OMPeAEenATCA NPY NPOEKTUPOBAHUN U COCTaBIIEHNM TEXHONOTMYECKO-
ro perrameHTa Ha NPoM3BOACTBO OPUKETOB C YHETOM KOHKPETHBIX YCIIOBUIA
NpeanpusiTUs, NPUHSATON TEXHOSOMMKU 1 KOMIMOHOBKM 000PYAOBaHUS B LiEXE.

BbiBoabl. [laHa kpaTkas xapakTepuctuka paspaboTkn u BHeOpeHNS
TEXHOOrMIN 1 NPeccoBoro obopyaoBaHus Ans OpukeTMpoBaHns Menkog-
pPaKkLMOHHOIO Chipbsi B heppocniiaBHON NpoMbiLlLieHHOCTU. Ha npumepe
pe3ynbTaToB UCCMeAoBaHUsS OGPUKETUPYEMOCTU OTCEBOB MapraHueBOro
KOHLEHTpaTa 1 LWakoMeTanm4yeckom cMecu TemMmpTaycKoro 3reKTpo-
MeTannyprmyeckoro kombuHaTa B obLiem Buae NpeacTaBrneH CUCTEMHbIN
MOAXOA K CO34aHMI0 TEXHOMOMMM 1 BbIOOPY BankoBOro npecca ans 6puke-
TUPOBaHWS MeNKOPaKLMOHHBLIX CbIpbEBbLIX MaTepuanoB B heppocnias-
HOM MPOW3BOACTBE.
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'AKTIOOMHCKMI permoHanbHbIN rocyaacTBeHHbIN yHuBecuTeT M. K. XKybaHoBa,
r. AkTobe, KasaxctaH

OQHEPTO3®®EKTUBHAA OE3NHTEINPALINA
®EPPOMATEPHUAIIOB

AHHoTaums. Cnocobbl paspylleHns TBepablX MaTepuanoB SIBMSKOTCS OCHOBOM
TEXHOMorMm ApobneHns 1 ppakLMoHMPOBaHMS MPW NOATOTOBKE Chipbs K MeTas-
nyprudeckomy nepegeny. [nsi CHUKEHUS 9HeproemKocTu ApobGrieHusi, Hanpas-
nsiemblii B 3eB APOBMIIKM MaTepumarna MOXHO NpeasaputenbHo obpaboTtaTth Tak,
YTOGbI MEPEBECTM €ro B HaMpsKeHHOE COCTOSIHME WM CHU3UTb €ro NPOYHOCTb.
[po6neHune NoAroToBNEHHOrO MaTepuarna TpebyeT MeHbLe MeXaHUYeCcKo aHep-
MK, NO3TOMY 3HEProeMKOCTb U3MENbYEHUS YMEHbLUAETCS, YMEHbLUAETCS U3HOC
APOBGALLMX NIAT U CHMKAKOTCS Harpy3ku Ha yanbl U 3fIeMeHTbl MaluHbl. Onsa vH-
TEHCUUKALMM N COBEPLUEHCTBOBAHUA MpoLecca APOBneHUst BbICOKOMPOYHbIX
CnUTKOB MeTanna (peppoxpomMa) NpeaoxeHa TeEXHoNornyeckas nMHUs ans npo-
M3BOACTBA (PEeppOCMIaBoB, Ha KOTOPY MOMyYeH MHHOBALMOHHLIA naTeHT Pe-
cny6nukn KasaxctaH. s NOBbILEHUS MPOYHOCTU CRUTKA yriepoamcToro dep-
poXpoMa TepMMUYECKoe BO3AEVCTBIE 3aKIIoYaeTcsl B paBHOMEPHOM OXTaxaeHUn
CnuTKa MeTarnna no Bcemy obbemy.

KnioueBble croBa: heppomatepuarnsl, ApobreHne, cnocob paspyLleHusi, aHep-
roeMKoCTb, pasnunBka peppocnna-BoB, TepMUYeckoe BO3AenCcTBIUe, CIINTOK.

Tyningeme. KaTTbl MaTepuangapabl 6y3y aaictepi WukisaTrapgbl MeTannyprus-
nblK KanWTa eHgeyre AavibIHAbIK Ke3iHAEe ycaTy XaHe cypbinTay TEXHONOMMACHIHbIH,
Heri3i 6onbin Tabbinagbl. ¥caTyfa apHanFaH MaTepuanibl YCaTKbIWTbIH kabbin-
Aafblll caHnaybliHa GafblTTaFaH4a, OHbl anfblH ana eHaen KepHeyni xargavra
aypapbin, 6epikTinirin TemeHgeTyre 6onaabl. JarbiHaanFaH matepuangsl eHaey
MeXaHuKarnblK 9HeprusiHbl a3 KaxeT eTefi, COHAbIKTaH ycaTy NPOLUECiHiH dHepro-
CbIbIMABINbIFLEI TOMEHAEWAI, ycaTyFa apHanFaH XXyMbIC TakTanwanapbiHbiH, LWbl-
FblHbl a3asbl XdHe MalUuvHaHbIH GenLieKkTepi MeH aneMeHTTepIHe a3 XykTeme
Tyceai. bepikTiniri eTe )orapbl MeTanabiH (Peppoxpomabl) ycaTy NpOLECiH XeTin-
aipyre, bipbikTaHAbIpyFa GafbiTTanfaH deppokopbITna eHAipiciHe apHanfaH Tex-
HonoruanbIk >xeni ycbiHbinFaH. OfaH KasakctaH PecnybnukacbiHblH MHHOBaLUS-
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nblk naTteHTi 6epinreH. XKoraprbl KOMIpTEKTI PEPPOXPOM KyMMaCbIHbIH BepikTiniriH
XKOFapbInary YLiH TEpMUANbIK 9Cep eTy AereHimia, on meTann KynmacbiH 6apiblk
Kernemi 6ovibiHWa GipKanbInTbl CybITY.

TyniHai ce3pep: deppomatepuangap, ycaty, KupaTy oAici, 3HeprocblbiMabl-
nblK, heppokopbITNanapabl Ky, TEPMUSIbIK 8cep eTy, Kynma.

Abstract. The methods of destruction of solid materials are the basis of the crush-
ing and fractionation technology in the preparation of raw materials for the met-
allurgical transformation. In order to reduce the energy intensity of crushing, the
material fed to the crusher can be pretreated in such a way as to bring it into
a stressed state or reduce its strength. The crushing of the prepared material
requires less mechanical energy, so the energy intensity of grinding decreases,
as well as the wear of the crushing plates. Loads on the machine nodes and
components decrease. To intensify and improve the process of crushing high-
strength ingots of metal (ferrochrome), the author proposed a technological line
for the production of ferroalloys, to which the innovative patent of the Republic of
Kazakhstan was obtained. In order to increase the strength of the ingot of carbon
ferrochromium, it is necessary to thermally influence the uniform cooling of the
ingot of the metal throughout its volume.

Keywords: ferromaterials, crushing, method of destruction, energy intensity, fer-
roalloy casting, thermal im-pact, ingot.

BBeaeHue. pon3BoACTBEHHbIN NPOLECC NOSyYeHnsa deppomartepu-
arnoB BKMOYaeT TpW nocriegoBaTteribHble CTaguu: MOOTOTOBKA LUMXTOBBIX
mMaTepvarnos, BbinnaBka heppocniaBoB 1 pa3aerika rotoBbix cnnasos. [pu
3TOM NMOAroTOBKA LUMXThI M pasaerika deppocniaBoB UMEKT MHOro obLiero
B M1aHe NUCMOob30BaHNs ApOOMITBHOrO N COPTUPOBOYHOIO OOOPYAOBaHNMS, a
TaKkKe TEXHOMNOrMYeckoro TpeboBaHus-BbiAeNEHNS B X04€e nepepaboTku oa-
HOPOAHON (hpaKUMOHMPOBAHHOM NPOOYKUMN C OrpaHNUYEHMEM COoLepPKaHNS
HEKOHOMUMOHHBLIX Menkmx dopakumin [1,2]. Cnocobbl paspyLleHns TBEPAbIX
MaTepuvarnoB SBMSOTCA OCHOBOW TEXHOOMMU ApobreHust n opakumMoHnpo-
BaHWSA NMpv MOAFOTOBKE CbIpbsi K MeTannypruyeckoMy nepegeny. B cBowo
oyepenb OHW BMMSKOT Ha BCE MOCMNEAYLLMe TEXHOMOMMM MOMNyYeHnst meTarn-
1a v Ha 3KOHOMUKY NpeanpuaTus B Lenom [3,4]. B HacTosiLLee BpeMs nepe-
paboTka cheppoCcniaBHOro Cbipbsi ¥ MPOAYKTOB MIaBKM OCYLLECTBASETCSA Ha
npeanpusTUaX 1 3akmoyaeTcs B ApOOneHny CrMTKOB MeTanmna LLEeKoBbIMU
OpodunKaMm 1 oTceBe HEKOHAMLIMOHHBIX (opaKkumiA Ha rpoxoTax. Mo cyuie-
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CTBYHOLLIEN TEXHOMNOIMMM NPOLECC Pa3nMBKN U Pasfenku CrmTkoB cheppoxpo-
Ma SIBIISIETCH SHEProeMKNM 1 MPOAOIPKUTENBHBIM BO BPEMEHM.

Llenb paboTbl — CH/KEHNE SHEPrOEMKOCTU APO6SIEHMS BbICOKOMPOY-
HbIX CIMTKOB heppomaTepuanoB U HEKOHAULIMOHHOW ddpakLmmn (0TX040B)
Npy M3MenbYeHUN YrmepoancTbiXx doeppomMaTeprarnos, NMOBbILEHNE 3JKC-
nnyaTauuoHHON HaOEeXHOCTM Ap0oOunbHOro o6opyaoBaHms.

Teopus, maTepuanbl U MeToAbl UccnefoBaHUA. [ns pa3pyLueHns
TBEPAbIX MaTepuranoB NPUMEHSIOTCA pas3fnnyHble BUdbl SHEPrnv U CooT-
BETCTBYHOLLME pa3pyLUaloLLME MHCTPYMEHTbI U MaLLWHbI, Pa3fINYHbIE TEX-
Honorun. HecMoTpsi Ha MHOroobpasune TEXHONOMMIA, MeXaHU3M paspyLue-
HUSA eanH — 3TO obpa3oBaHue u pocT TpewmH. Bece cnocobbl paspyLueHuns
pPacCMOTPEHbI C €OUHbIX AHepreTndyeckux no3uumii. nsa kaxgoro cnocoba
pas3pyLleHnst UMEKTCS MexaHu3M nogsoga v npeobpasoBaHUs aHeprum,
NPUHLMIMbI MOCTPOEHMS TEXHUKN N TEXHOMOMMK, pacyeT onTuMarbHbIX na-
pameTpoB [5]. Hepeako TpebyeTcst CoXxpaHUTb TBEPOOE TENO B LIENOCTHO-
CTUW, He paspyLUEHHbIM, U AN 3TOro HeOOXOAMMO pewwnTb obpaTHyo 3a-
Aady, T. e. ONpeaenuTb YCNoBus, Npy KOTOPbIX, MMEKLWNECH B TBEPAOM
Terne TPeLMHbl He JOIDKHbI PacTu, COXpaHUTbL PaBHOBECHOE COCTOsIHME. B
3TOM Crny4yae HeoOXoauMO onpenenaTb MakCUMarbHbIA YPOBEHb BO3OEN-
CTBUS HA TBEPA0E TENO, C y4EeTOM ero omsn4ecknx CBOMCTB, MPU KOTOPOM
pPaBHOBECHOE COCTOSIHWE TPELUMH He HapyLlaeTcs U COOTBETCTBEHHO Bbl-
OpaTb TEXHMKY 1 TEXHOMNOrMIo [6].

Onsa CHMXeHUs 9HeproeMKocTn ApobrieHuns, HanpaBnseMbli B 3€B
Opobunkn martepuarn, MOXHO npefsapuTenbHo obpaboTtaTtb Tak, 4TobbI
nepeBecTn ero B HanpshKeHHOe COCTOSIHWE UIN CHU3WUTb €ro NMpPOYHOCTb.
[pobrneHne NOAroTOBNEHHOrO MaTepuana TpebyeT MeHblle MexaHuye-
CKOW 3HEPruun, NO3TOMY 3HEProeMKOCTb M3MENbYEHUS YMEHbLLAETCs, Npu
3TOM YMEHbLUAETCA M3HOC APOBSALMX MAWMT U CHWXKAKTCA Harpy3ku Ha
y3Mbl ¥ 3NIeMEHTbI MaLUVHbI [7- 9].

Haunbonee npocTo ocylecTBUTb MpeaBapuUTenbHY0 TEPMUYECKYHO
obpaboTky. MaTepwman, nogBepraembivi K ApOONEHNI0 MOXXHO 06paboTaTb
no OByM pexumam. PaBHOMEpPHO, korga Becb KyCOK crivTka obpabaTbi-
BaeTCs A0 OAMHAKOBOW TeMnepaTypbl, 1 HEpaBHOMEPHO, korga obpaba-
TbIBAETCS YaCTb (MOBEPXHOCThL) KyCKa (Pe3Koe OXNaXKaeHMEe NOBEPXHOCTU
cnuTtka xnagoareHtom) [10]. Mpu HepaBHOMEPHOW TepMUYeckon obpaboT-
Ke, YacTb Kycka CruTKa pacLUMpsieTCs U pacTarMBaeT He HarpeTyto 4acTb,
T.€. MOBEPXHOCTb CrinTKa (TEenno BbIBOOUTCH M3 CrMTKa C BbICOKON TEM-
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nepatypon HarpeBa ~500°C), rae BO3HUKAKT M NpopacTakT TPELUUHbI U
MPOYHOCTbL CIINTKa YMeHbLLUaeTCH, YTO U AaeT BO3SMOXXHOCTb CHU3UTb 3HEP-
roOeMKOCTb ,u,po6neH|/|;|, CHU3NUTb HArpy3kn Ha aetanu MalluHbl

HarpeTtas yacTb crnutka npon3BoauT paboTy Npy TEMTOBOM PaCLUNPEHNN

A= éaZTZV,,EO, (1)

roe a — NYHENHbIN KO3 MPULIMEHT TENNOBOIO PaCLUNPEHNS;
T — Temnepatypa HarpeTon 4yacTy;
V,— obbem maTepuana, rae KoHUEHTPUpyeTcs Tensio.

7 Nt ’ 2
cmV,
N=g D? — MOLUHOCTb, NepedaHHas OXNaXAeHHON YacTu crnuTka,
g — yAenbHas NoTHOCTb U3MyYeHus,
t — Bpemsi HarpeBaHNsl OXNaXXAeHHOW YacTu,
C — yAenbHas TEMMOeMKOCTb MaTepuana,
m — NMOTHOCTb MaTepuana,
V, — 06bem HarpeTomn 4acTy Kycka CruTka.
Mpumem, yTo
V,=D’Jrat, (3)

roe D — pa3mep Kycka crimTka.

C yuetom V, (3)

-
7=_83

Jriem’ 4)

roe A — yaenbHas TennonpoBoaHOCTb CrMTKa MeTanna.

Ecnu HarpeTblii CIIUTOK He oxnaxadaTb, TO OH paboTy He MPOM3BOAMWT, MO3-
TOMY HeOBX0AMMO OxnaxaaTb TOMbKO YacTu Kycka CnuTKa, T.€. ero NoBepXHOCTb,
paBHas De W3 ypaBHeHua Dg = \/ﬂ'—at onpeaenuM Bpemsi HarpeBaHUsi OXIax-

OEHHOWN YacTu:
D262
ra (5)

Mpumerus 3HaqeHuna V, (3) u (4), nonyyaetcs, YToO HarpeTas YacTb
KycKa crnvTka npousBoauT paboTy:

t
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_a’Eg’D’bé’
(12wt
[na apobGreHns Kycka cnutka TpebyeTcsa aHeprus

rae O — npegen Npo4HOCTU MaTepuana Ha pacTsaXeHue,
L — napameTp apobneHus;
77m— K.Mn.A. MexaHn4eCcKoro paspyLlueHund;
S— BHOBb 06pa3oBaHHas MOBEPXHOCTb.
Ecnu S = D?n, rge n — 4ncno BHOBb 06pa3oBaHHbIX MOBEPXHOCTEN, NO3TOMY
3=02kLD2n. 8)
En,
Hons aHepruu, Noy4eHHoM OT HarpeTow YacTu kycka A,/ 3, npume-
HAs A (6) u 3 (8), nonydnm
4,  (4Eg)'D’sP’n, ()
2 6(1-2u)(ric)VKLn
N3 (9) crnepyet, 4To obpabaTbiBaThb Leniecoobpas3Ho KPYMHbIE KYCKU
(uenbi crMTOK) BbICOKOW NPOoYHOCTU (H/Y 1 cly FeCr) n NpUMEHSTb nany4de-
HMe BbICOKOWN NMOTHOCTU, KAKOBbIM SBMSIETCS BblAENAEMoe TeNMo Harpe-
TbIM CNUTKOM (TennoBoe usnyyeHue) [11]. PaBHOMEpPHYO TepMUYECKYIO
06paboTKy pasnuToro crnmMTka meTanna no Bcemy obbemy MOXHO obpa-
6oTaTb MyTeM NOCMONHOW Pa3nuBKK, T. €. METOAOM «MNyiaBka Ha NiaBKy».
OxnaxaeHHbI NepBbIN PasnuTbIA CNON CrnuTka ByaeT oxnaxaaTb BHOBb
pasnuTbI CION, a ABa Npeablaylmnx pasnuTbix crnost OyayT oxnaxaarb
TONbKO YTO PasnuTbI TPETUI CroKn U T. 4. Yncno cnoes, T. e. pa3mep pas-
NINTOrO OXJTaXXOEHHOro cnuTka ByaeT 3aBMceTb OT pa3mepa NpUEMHOro
3eBa npuMeHsieMoro apobunsHoro obopyaoBaHus. Hanpumep, onsa gpo-
6unku ¢ npuemHbim 3eBoM 400 x 900 MM, HEOBXOAMMO Pa3nUTb TPU CNost
no 100 Mm kaxabln, T. €. pa3mep 3arpy)kaeMoro B 3eB Apo0urnku meTanna
coctasut ~ 300 Mm.
Mpn HepaBHOMepHOM Tepmuyeckom obpaboTke cnuTka MeTanna
CHWXXEHME MPOYHOCTU MaTepumana BO3MOXHO MO CrieaytoLwumM npudmHam:
— M3-3a pasnuuns KOIMULMEHTOB TEMIOBOIO paclUMpeHnst are-
MEHTOB;
— 13-3a pa3nu4yms 06 bEMOB 3epEH SNEMEHTOB.
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Pa6oTa, nonyyaemasi OT pacLUMPSIIOLLMXCS 3ePeH 3IEMEHTOB

L, al—a2)r*e(D] - b3)
6(1~2u)
rae a, KoaOULMEHT TEMMOBOrO PacLUMPEHNS NEPBOro IMIEeMeHTa;
a, — K03(h(PULMEHT TEMMOBOro paclUMPEHnst COCEAHEro C NepBbiM, BTOPOro afie-
MEHTA;
Df " Dj — 06beMbI 3TUX BFIEMEHTOB;
E — cpepHee 3HaueHne mogynsa FOHra matepuana.
OT1a paboTta pacxogyeTcsl Ha paspbiB CBSA3EN COCEAHUX ANIEMEHTOB
Mo rpaHuLe nx CONPUKOCHOBEHWS:
o’D’L
W=—p—> (11)

) (10)

roe D — pa3mMmep MeHbLLEero arieMeHTa.
Wcnonbayst (1) 1 (2) nony4vm ypaBHeEHME 3aKOHA COXPaHEHWS SHEPTUN:

0} -a3)rE(D; -D}) _o’D’L (12)
6(1-2u) E
M3 KOTOPOro onpeaennMm temnepartypy matepuana, npu KOTOpOVI 3JIEMEH-

Tbl pa3agenaArTCcAd no rpaHuue:

[ 6opL-24) 1"
T{E"(a;’—ai)E(Df—Di)} | (13)

N3 BbipaxeHuss (13) crieayeT, YTo TemnepaTtypa maTtepuana, npu
KOTOPO YMEHbLLIAETCs ee MPOYHOCTb, OyaeT MeHblle Ans Goree npouy-
HbIX MaTepuanos, Npu GonbLUOK pasHOCTM KO3(MMULMEHTOB TEMNI0BOro
pacLLUMpeHnst 1 06 bEMOB 3TUX 3NeMeHTOB. [Nsi MaTepuasrioB C KpymnHoO-
3EpPHUCTON CTPYKTYPOI Takoi crnocob oGpaboTkM MOXET AaTb fydlune

pesynbTaThl, Tak Kak noTpebHas Temnepatypa yMeHbluaeTcs kak 1/4/ D
_ TemnepaTypa o6paboTkn maTepuana onpenensiet 3HeproeMKocTb 06-
paboTkn matepuana:

qg=cmT (14)
OHeproeMKocTb Takor 00paboTku nonyyvaetcsi 6onee BbICOKOM, NoO-

CKONbKy ocrnabneHve MpoYHOCTU MPOMCXOOUT NpW TemnepaType AdocTa-
TOYHO Bblcokol oT 400°C v BbiLLE.
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Mpn wncnonb3oBaHun o060Mx cnocoboB TeMno pekynepupyertcs
pa3nuTbiM Matepuanom (MeTannom). TOnbko 3TO Tenno Heobxogu-
MO ucnornb3oBaTb adpdekTuBHo. Mpn oxnaxpaeHnn pasnuToro crnutka
MPOYHOCTb BbICOKOYrNepoaNCTOro heppoxpoma MnoBbIaeTes, YTo Cho-
cobCTBYET MpU HE3HAYUTENBHOM MOBBLILIEHUM 3HEPrOEMKOCTU Apobre-
HUA, CHUXXEHUIO MEeroYn.

OxnaxaeHHble aeMeHTbl CnnTKa MOryT paspbiBaTh CBSI3U Ha rpaHu-
Lax HarpeTbiX N oxnaXXaeHHbIX 3JIeMEHTOB, YTO NpUBOAUT K YMEHbLLUEHNIO
MPOYHOCTM KYCKOB CMWTKA, YMEHbLUAETCS 3HEeProeMKoCTb APOobreHns u
pacxog opobsawmx nnuT. PaboTta HarpeTbiX 3epeH 31EMEHTOB

e a’T°’D’E
6(1-2p)’ (19)
roe D — pa3mep HarpeTbiX 3epeH 3rIeMEHTOB.

OHepruto, KoTopas 3aTpaymMBaeTCAa Ha paspbiB CBA3EN MeXay 3epHa-
MU, MOXXHO onpegenutb no cgopmyne (15). YpaBHeHMe 3akoHa coxpaHe-
HUS 3HEPrUM ONsA 3TOro cnocoba TepmMoobpaboTkM

a’T’D’  o°’D’L

6(-24) E (16)

M3 ypaBHeHus (16) onpegensieTca temnepartypa T, nocre KoTopow
MOXHO NPUCTYNaTb K OXINaXaeHuto CrinTka MmeTasna, T.e.

65°L(1-2u)"
_[60°L{1-2u
T_|: 4’E’D :| ' (17)

TemnepaTypa HarpeBa CrnuTka MeHbLUe AN 6onee NpoYHbIX MaTepu-
anos, NPOMNOPLIMOHAsIbHO OTHOLLEHNIO ¢/ EdonopumoHansHo 1 /4/p, T.e.
cnocob TepmoobpaboTku LenecoobpasHo NpUMeHATb Ans Goree npou-
HbIX KPYMHO3EPHUCTBIX MaTepunanos.

Mpn gpobrneHnn BbICOKOYrNEPOAMCTOro heppoxpomMa obpasyeTcs
00 30% v 6onee HEKOHAMLMOHHOM dpakuumn (Meno4mn), a npu gpobrneHnm
BbICOKOMPOYHbIX CIWUTKOB HWU3KO W CPeAHeyrnepoancToro deppoxpoma
4YacTO OTKa3bIBAKT Pa3fnMYHbIE Y3Iibl Y 3NEMEHTbl APOOUNBHON MaLUUHbI
[13]. Ona vHTeHcuduKaumMm n coBepLIEHCTBOBaHUSA npoLlecca ApobrneHus
BbICOKOMPOYHbIX CIINTKOB MeTanna (peppoxpoma) npeanoxeHa TEXHOMO-
rmyeckas nvHus Ans nponssoacTea (heppocniaBoB, Ha KOTOPYHO NOMyYeH
MHHOBALMOHHbIV naTeHT Pecnybnukn KasaxcraH [12, 13].
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PaccmoTpym  KMHETUKY MNOBEPXHOCTHOM TepMUYECKOMm 06paboTkm
cnutka meTtanna. [loBepxHocTHas Tepmudeckass obpaboTka ocyLlecT-
BNSAETCS Ha OaHY CBOOOAHYH MOBEPXHOCTb (OXNaXAeHHasi YacTb), Yepes
KOTOPYI0O B MacCuB CruTka MeTanmna BBOAUTCS TEMmo, T.e. BHYTPEHHSSA
3Heprusa HarpeToro cnuTka (pucyHok). MNpun atom obpabaTtbiBaemasi no-
BEPXHOCTb S HEe AOXOAMT [0 rpaHuL, MaccvBa crimTka.

RN

V2 Ukl

fg 1o f@“’

PuicyHok - Cxema NoBEepXHOCTHOM TepMUYECKoii 06paboTky MaccrBa CrinTka.

TennoBon MOTOK OT HarpeTon 4YacT CrmTKa C NIOTHOCTHHO MOLLHOCTM
q(BmIm?) pacnpepnerneH paBHOMEPHO Mo NoBepxHocT S. 3a Bpemsi t B CrinTke
nporpeBaeTcs Crnov TONWWHON A =~ /7 a t, pacnpeereHue Temnepartypbl
B 3TOM CIl0e 3KCMOHeHUmansHoe. MakcmmanbsHasi TemnepaTtypa noBepxXHOCTU
T(0, t). PacnpepeneHue TemnepaTypbl onuceiBaeTcs hopmynon

T(z0) = grz fc[ ] (18)

CpenHsasa TemnepaTtypa B 3TOM crnoe paBHa T. Harpetbin crion
cBOOOAHO pacluMpsieTcst NePneHaNKYNsiPHO MOBEPXHOCTM S, Tak Kak Ha-
rpy3ka B 3TOM HanpasfieHunm P OTCyTCTBYeT, MO3TOMy paboTy B 3TOM
HanpaereHny HarpeTbIn Crio A, He Npou3BoAUT. HekoTopomy crioto npe-
NATCTBYET pacLUMPSTLCS MapanienbHO NMOBEPXHOCTU S OXNaXAeHHbIN
(He HarpeTbIl) MaccuB cnuTka. B pesynbTate HarpeBaHMs B 3TOM Coe
BO3HMKAET HamnpshkeHue oxatusa (unu Harpyska P OT maccuBa crimTka),
paBHas

P=aTE. (19)
Tak kak pacluMpeHunto naparnnenbHO MOBEPXHOCTM S AN HAarpeToro
Crosi BO3MOXXHOCTM HET (CIMMTOK HaXOAMUTCS BHYTPW M3MOXHMLbI), TO OH

aedopmMmmpyeTca nepneHanKysipHO 3ToM NOBEPXHOCTU, Takon Aedopma-
LMW NpensaTcTByeT cuna P, — CBA3b 3TOT0 Cros C MacCMBOM CIUTKa, T.e.
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P, =y, rae y — npeaen npo4HOCTY MeTasyIM4eckoro CrmTka Ha pacTsxe-
Hue. MNpun gocTwkeHun paboTbl HarpeTbiM CroeM, pacTyT TPELLMHbI na-
pannenbHO NOBEPXHOCTU S 1 BO3MOXEH OTPbIB 3TOrO Cros OT MaccuBa.
CregoBaTenbHO, HAarpeThI CINOM MaccuBa CrUTKa SBNSETCA UCTOYHUKOM
TpeLLMHbl, NpeobpasoBaTenem TennoBon aHeprum B paboTy [14].

Pa6oTa, npor3BognumMas ICTOYHUKOM TPELLMHBbI:

PRELAAAN P’V, (20)
3 3E, |

rae V,= S,/ at, mowHocTk Tenna Harpetoro cnod N =gS, T = Nt/lcmV,,.
C yyeTom 3HadeHun P, P,, V,, N nony4aem

2 2 3/2
A:{ZagSal}_{a Eg St } 21)

3em 3em? \ra

3aKOH CoxXpaHeHUs SHEPrmM A5 MOBEPXHOCTHOM TepMUYECKon obpa-
60TKM ¢ yyeToMm A no (21) npuHMMaeT Buga;

2agSot | a’Eg’St’”? _crszH
3cm E

(22)

cm?3yra
roe H — TonwpmHa cnosi cnutka, oTAENsALWero oT Maccuea, crnmTka (rpaHuua Tpe-
LUMHBI).

Mpy BbINOMHEHUM YypaBHEHUS (22) MPOUCXOAWUT OTAENEeHWe Cnos
cnuTKa OT MaccuBa unm obpasyeTcs TpeLuHa.

3 ypaBHeHus (22) nonyyaem

2agtE  a’E’g’r”’
H= S .
3okem 3c6°kc’m’ ra
N3 ycnosus H = 0, MOXHO onpedenyTb NAOTHOCTb NOTOKa TENNOBOIO

N3MYyYEHUs], HKE KOTOPOW paspyLUeHne maTepuarna He NpoNCXOanT — MU-
HMMarnbHasi NNOTHOCTb

(23)

20cmima
L= 24
g = (24)

& min = 1BT/cMm2. MpaKkTUYeckn 9To 03HaYaeT Npu Kakon Temneparype
CNUTKA MOXHO NPOU3BOAUTL TEPMUYECKOE BO3AENCTBUE HA CMUTOK.

BbiBoAbl. [N CHWXEHNS MPOYHOCTU HU3KO- U CPELHEYTTIEPOaUCTO-
ro cnutka oeppoxpomMa, HanpaensemMoro B 3eB Apobunkn, Heobxogmmo
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npeaBapuTenbHO okasbliBaTb TEPMUYECKOE BO3AENCTBUE HA NOBEPXHOCTL
CNUTKa MeTanna no xofy pasnueky. [Ina noBbILWEHWS NMPOYHOCTU CINTKa
yrnepoaucToro peppoxpomMa TepM1MYEeCcKoe BO3EeNCTBME 3aKmoyaeTca B
paBHOMEPHOM OXFaXAeHUn crimTka meTanna no scemy obbemy A0 oau-
HaKoBOW Temneparypbl.
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C.A. Mawekosg’, M.P. MayrneHoea’, A.C. Mawekoea?,
O.A. Tycynkanuesa’

'K.N.CoT6aeB aTbiHaarbl Kasak ynTTbiK TEXHUKambIK 3epTTey YHUBEPCUTETI,
Anmartsbl K., KasakcTtaH
’HazapbaeB YHuBepcuteTi, AcTaHa K., KazakcTaH

BYPAHAOAIbI NILWIHBIK NEH BOUNbIK ChIHATbI
OPHAKTA ®OJIbI'AFA APHANFAH JAUbIHOAMAHDI
XXAUMANAFAHOA KYPbIbIMHbIH KANBINTACY
OBOJTIOUUNACDHIH 3EPTTEY

Tyningeme. Makanaga 2017 anoMuHWI KopblTRackiHa GypaHaans! NiwiHGinikTe
KaHbINTblpnapabl xalmanayga eTiM caHblHbIH, COoHAaln-aK OonnbIK-ChiHarbl
OopHakTa >armManayga 6ip peT KbiCy MWKPOKYPbIfbIM NapameTpriepiHe acepiH
3epTTey KOpbITbIHAbINApbl KenTipinreH. bypaHganbl niwiHOiNikTe >xonakTapabl
ap Typni eTiMMeH xalmanayga, coHpai-ak 400°C xeHe 450°C pnedopmauumsnay
TemnepartypacbiHaa GonbIK-CbiHamNbl OpHaKTa XarManaraHHaH KeniHri ynbTpa-
ycak TYMIpWIKTi KypbinbiM ernwemaepiHe canbicTbipmansl Garanay »xacanfat.
TyWipLWiKTi XeHe akaynbl KypbifibiM cunatTamanbik napameTprepi KepceTinreH.
2017 KOpbITAACbIHbIH, (WK KypbIfblM 3BOMOUMACBIHBIH, Kannbl TEeHAEHUUSACHI
OenrineHreH. BB xarimanay npoueciHoe — KopbiThamnblK  KYPbIbIMHbIH
napameTpriepiHiH e3repy cunaTtbl Y34iKCi3 OuHaMuKanblK peKkpucTannmsauus
MeXaHU3MiHe CONKeC, )XaHa HaHOMeTpAiK enweMaeri TYRipLikTepaiH KanbintacyblH
kepceteni. 2017 aniOMUHUIA  KOpbITNACbiHAH  JaWblHOANFaH  KaHbINTbIp
MaTepuanbiHbIH Bipkenki enwemaepi 240 HM WamackliHAa ynbTpa-yCcakTyRipLUiKTi
KypbinbiMAbl KanbintacTelpyabl kaMmTamachid etefi. byn kopbiTnaHbiH OepikTiri
MEH Unemainik KacueTTepiHiH XoFapblnaybiHa anbin Kkenegi.

TyniHai cespep: antomunHui KopbiTnackl 2017, xxanmanay, 6ypangans 6inikrep,
KapKblHAblI NnacTukanslk aedopmauuns, GOWnbIK-CbiHamNbl OpHaK, 3MeKTPOHAbI
MUWKPOCKOMKSI.

AHHoTauus. lMNprBeaeHbl pe3ynbTaThl UCCMeA0BaHNN BIUSHUS KONUYECTBa Mpo-
XO[OB MpuW MpoKaTke Morioc B BMHTOOOPa3HbIX Bankax, a Takke eavHUYHOM 06-
»aTun Npu NpokaTke Mofioc Ha NPOAOSIbHO-KIIMHOBOM CTaHe Ha napameTpbl Mu-
KPOCTPYKTYpbl antoMuHuesoro cnnasa 2017. MNpoBegeHa cpaBHUTENbHas OLEeHKa
pa3mepoB 3epeH yrbTPaMeriko3epHUCTON CTPYKTYPbI NMOCHE NPOKaTKW MOSOC B BUH-
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TOODOpasHbIX Barnkax ¢ pasfuMyHbIMK NPOXo4amu, a Takke Mnocne NpokaTku B Npo-
OOMNbHO-KNMHOBOM CTaHe npu Temnepatypax gedopmuposanns 400°C n 450°C.
MpencTaBneHbl xapakTepHble napamMeTpbl 3epeHHON U AeEKTHOW CTPYKTYpbI.
YcTaHoBneHa obLas TeHAEHUMUst B 9BOSOLMM TOHKOW CTPYKTypbl cnnasa 2017.
XapakTep n3MeHeHUsi napaMeTPOB CTPYKTYpPbI CNiaBa B NpoLEeCcce NPOoKaTKM B BUH-
TOODBpasHbIX CBUAETENBCTBYET B MOMb3Y TOro, YTO (POPMMPOBAHME HOBbIX 3EpPEH
HaHOMETPUYECKOro pasMepa OCYLLECTBIISIETCS B COOTBETCTBUW C MEXAHW3MOM
HenpepbIBHOM AMHAMMYECKOW peKkpucTannmaaumu. lNokasaHo, 4To B IMCTOBOM Ma-
Tepvane 13 anomuHnesoro cnnaea 2017 obecnevmBaeTcs (GOpMUMPOBaHME OHO-
POAHON yNbTPaMeriko3epHUCTOM CTPYKTYpbl C pa3aMepoM 3epHa okorno 240 HM, 4To
NPVBOAMT K MOBbILLEHMIO MPOYHOCTHbIX M NNacTUYeCKUX CBOMCTB CrilaBa.
KnioueBble crnoBa: aniomuHueBbld cnnaB 2017, npokaTka, BUHTOOOpasHble
Basikn, UHTEHCUBHAsA MnacTnyeckas gedopmaims, NpoaoNbHO-KITMHOBBIN CTaH,
3NEKTPOHHAs MUKPOCKOMKSI.

Abstract. The article presents the results of studies of the influence of the number
of passes during the rolling of strips in helical-shaped rolls, as well as single com-
pression when rolling strips on a longitudinal-wedge mill on the parameters of the
aluminum alloy 2017 microstructure. A comparative estimation of grain sizes of ul-
trafine-grained structures after rolling strips in helical-shaped rolls with various pass-
es, and also after rolling in a longitudinal-wedge mill at deformation temperatures
of 400 and 450°C is carried out. The characteristic parameters of the structure of
grains and defects are given. The general tendency of evolution of the fine structure
of alloy 2017 is established. The nature of the change in the structure of the alloy
during rolling parameters in a spiral indicates that the formation of new nanometer
grains in accordance with the continuous dynamic recrystallization mechanism. It is
shown that a sheet material made of an aluminum alloy 2017 ensures the formation
of a uniform ultrafine-grained structure with a grain size of about 240 nm, which
leads to an increase in the strength and plastic properties of the alloy.

Keywords: aluminum alloy 2017, rolling, screw-like shafts, intensive plastic defor-
mation, longitudinal-wedge mill, electron microscopy.

Kipicne. CoHfbl yakbITTa ynbTpa-ycakTymipLlikTi (Y¥T) KeHe HaHo-
kpuctangplk (HK) kypbinbiMbl 6ap matepuangapabl any COHfbl ©HIMHIH
KacumeTTepiH xakcapTygblH >kaHa >oHe Oonawarbl 30p TacingepiHiH
Oipi 6onbin Tabbinagbl, Mbicanbl donbraHbiy [1]. MaceneH, gacTypni ipi
TYMIPLIIKTI MaTepuangapMeH canbiCTblpraHaa, onap OepikTiriveH katap
XKOFapbl NnacTukanblK KacueTiH ae cakTan anagbl. Y¥T Hemece HK
MaTepuangapblH xacay aAicTepiHiH apacbiHOa TeHkaHangbl OypbIWTbIK
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Gacy aHe ofapbl KbicbiMga Oypay CUSKTbl KapKblHAbl NiacTuKanblk
aedopmaumsaHbeiH, (KMO) saaictepi epekweneHeni. blcTeiktanm (XKbinbl)
KIMNO keHiHeH TapanfaH cxemanapbl: eHAipicTe antoMUHUA MeH TuTaH
KopbITNanapblHaH KynManap AavbliHayAa KondaHblfaTbhliH XKaH-XakThbl
N30TEPMUSNBIK COKKbIay XoHe bonaT KynmanapbiH gedopmMauusanayga
KONAaHbINaTbIH XbIMKbITa OThIPbIN Xanmanay 6onbein caHanagp!.

Matepunangbl gedopmaumsanblk eHAeyAiH (Mnemaey, 3KCTpy3us)
KEHiHEH KomnAaHblnaTblH TeXHOMOrmAckIMeH canbicToipradga, K4 agic-
Tepi apKbinbl dAeTTeri TepMoMexaHuKanblk eHAey apKbinbl AanbiHOayFa
BGONManTbIH OEHEHIH, YIKeH OypbIWThIK LWekapanapbl MEH TOMEHT OpHa-
nacy TbIFbI3OblFbIMEH HaHOernWeMAi ycak, 6ipTeKkTi, M30TpoNnThbl, TEHOCHTI
TYMIPLWIKTi KypbInbIM anyFa MyMKiHAIK 6epegai. XKoFapbliga anTbinFaHgap-
OblH HeridiHae, Kasipri yakblTta Kl agicTtepiH XeTingipy fbiibiMn-3epTrey
caHaTblHaH Taxipnbenik-eHepKaCinTiK KaTeropuscbiHa O6TKEHIH aHFapyFra
6onagbl. OcbiFaH GannaHbICTbI, €H angbiMeH, MeTanablk Martepuangap-
Aa, BipiHWi ke3ekTe antoMUHWUIA KopbiTnanapbiHaa Y¥T-Ti Hemece HaHOKY-
pbinbiIMAbl  KanbinTacyblHa apHanFaH ©HepKacinTik TexHonoruanapabl
Kypy ©3ekTi 6onbin Tabbinagpl.

OereHmen, KIMO-HbIH Genrini agictepi apkbinbl TabakTelk MaTepuan-
napaa HK Hemece Y¥T kypbinbiM any ete kubiH. COHAbIKTaH, KaHbINTbIP
»anmanayga HK Hemece Y¥T KypbirbiMaapbiH eHAipyre apHanfaH kenrte-
reH >xobanap ycbiHbInFaH [2]. [lereHmen, kenTereH GinikTep eHAipiCTiH Kyp-
aeninirine 6annaHbICTbl HEMeCe ornapAbl XkariMarnay opHakTapblHa OpHaTy
KMbIHObIKTAapblHA GannaHbICTbl BHAIPICTE KEeHiHEH KonaaHbinvanapl. byn
XKYMBICTbIH, MakcaTbl — 2XXX antoMyHUI KopblTnanapbiHaH GypaHaansi
niwinGiniktep (BB) xxaHe 6omnbIK-cbiHanbl opHakTa (BCO) KINA-aa donkb-
rara apHanfaH ganbiHgamanapblH KypbinbIMbIH KanbinTacTbipy 3BOSHO-
umsicblH 3epTTey. Ocbl Xxyrenepdi TaHaay, OipiHwi Ke3ekTe onap kenTereH
©HEPKaCINTIK KopbITNanapAblH, COHbIH, iLWiHAe donbrara apHansaH KopbIT-
nanapgblH Herisi 6onbin Tabbinagbl.

XabpabikTap, matepuangap xoHe 3eptrey agicTtepi. )Kymbicta by-
paHganbl XyMbICLbl 6eTTepiHeH TypaTbiH Oiniktepi 6ap Kypan a3ipreHai
[3]. Byn kypan 6actankbl AanblHOAMaHbIH rEOMETPUANbIK enwemaepiH e3-
reptnengi, KIMNO-Hbl icke acbipagpbl aHe MeTangap MeH KopblTnanapgaH
HaHOKypbINbIMAbl AanbiH4aMa any MyMKiHAiriH 6epeai. AiiTa KeTy Kepek,
KapaMa-Kkapcbl OpHanackaH bypaHgans! oMbIKTap MeH AOHeCTep »KOFapFbl
»XeHe TeMeHri Binikrepae con xeHe oH Gypamarbl Cbi3blKkTap OOMbIMEH Op-
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HanackaH. bi3 coHgaii-ak xyka 6eTTep arimanayra apHanFaH 6eckanacTbl
BCO asipregik [4]. bonat neH kynManapgaH Xyka Tabakwanap xanma-
nayra apHanfadH BCO anekTpokosfanTKbllTapAaH, peaykroprnapaas, am-
6eban wnuHaenbaep MydTanap, KyMbICLUbl XoHe Tipeywi Ginikrepi 6ap
KanactapgaH Typagbl. OcbiFaH CoMKeC arnFallKbl LU Kanacta eKi, COHfbl eKi
Kanacrta TepT Tipeywi 6iniktep opHanackaH. XXyMbicwbl Ginikrepai anHan-
ObIpy MOALUMMHUKTI Kanactap apKbiibl 6eC MOTOP-peayKTOPMEH iCKe achbl-
pbinagbl. OHbIH, OypPbIWTLIK XblngamabiFbl W=U*R (MyHOafFbl U — OPHaKTbIH
9p KanacblHbIH XarMaray xbingamapiFbl; R — ap kanacTbiH xxanmanay 6a-
FbITbIHa Kapawn Kilipenin oTblpaTbiH GinikTep AnameTpi).

2017 antoMnHNIn KopblTnacblHaH xornaktap Xanmanay
TEXHOMOIMACLIH ~ 3epTXaHanblk karganga cbiHan  kepgik.  CblHay
GapbicbiHaa 2017 antoMUHUIA KOpbITNACbIHAH >KacarfaH KanblHObIFbI
8 MM anrFawkbl garbiHgamaHbl 400°C Ta Kbidgplpbin 30 MUH yCTaabIk,
XoHe oap pAavibiHOamaHbl GypaHpanbl niwiHbinikte 4 petteH 7,9 Mm
KanblHAbIKKa oeniH eTki3gik. OgaH api anbiHFaH gavibiHgamMmanapabl Tafbl
aa 400°C kpi3ablpbin, OypaHaans niwiHOinikTe 4 peT oTki3in, KanbiHAbIFbI
7,7 MM geniH xeTkisgik. CogaH keriH ganbiHgamanapabl Tarel ga 400°C
Ka Kbl3ablpbin GypaHgans! niwiHGinikre 4 peT 7 MM KanbiHAbIKKA OEniH
xanmanagplk. CoHpiHaH BCO Ta 400 °C temnepatypaabl KanbiHAbIFbIH
1,5 MM genin Teric Giniktrepae xanmanagblk. CybikTan xamanay YO
155 xammanay opHafbiHaa 0,1 MM KanblHObIFbIHA KYPridingi, COHfbl
eTimaep XbINTbipaTbinFaH Giniktepae eki kabaTtTan Xyprisingi.

KynMa MUKpOKypbINbIMbIHA —canarnblk >XaHe caHAblK Tanjay
NEOPHOT 32 (Karl Zeiss, Jena (Tepmanns) meTannorpadunsansik MUKpOC-
KomblHAa Xypridingi. YnrinepgiH 3eptrenreH 6eTi 14/7 - 1/0 mkvm abpasuBsTi
aucrniepcusacsl 6ap anmac nactanapbiHaa MexaHuKarnblK TEMCTeyre xaHe
XbINTblpaTtyFa ywbipagbl. ONTUKanblk KOHTPACTTbIXXacay YLUiH, Yrinep xv-
Muanblik Kennep peareqtinge ynanabipsingst, %: 1 HF, 1,5 HCI, 2,5 HNO,,
95 H,O. bipiHwi dasanbik 6enwektepaid kenemaik yreci xxanmanay xa-
3bIKTbIKTarFbl cekumnsana (S) onapabiH apkanceicbiHaa kem gereHge 800
GernwekTepaiH onTuKanblk MOHOXpPOMAbLI BerHenepiH aBTomMaTTbl Typae
Tangay apkbinbl aHblkTanabl. MeTannorpadusneik Tangay 25 kB xxegen
kepHeymeH JEOL anekTpoHAbI-30HATBIK MUKpOaHann3aTopFa OpHaTbI-
raH JNCAENERGY (AHrnus ) aHepreTumkanblk ANCNEPCTi CNEKTPOMETPIH
navganadgbl. JEOL KypbInfFbiCbiHbIH, yrkenTy guanasoHbsl 40-taH 40
MbIHFa OENIH.
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OneKTPOHAbl MWKPOCKOMUANbBIK 3epTTeynep Cayre LallbipaTKbILL
(JEOL-2000EX) »oaHe ckaHepreywi (TESCAN MIRA 3 LMH) anekTtpoHabl
MUKpoOckonTap GombIHLWA Xyprisingi.

©0M 3epTTeynepiHe apHanFfaH HeicaHaap Tenupol-3 KypbinfFbiCbIHAA
Bypikneni xanTbipaty agicimed cnnpTTi (CH,OH) - 20% as0T KbILWKbIbI
(HNO,) epitiHgiciHae »xeHe 20 B kepHeymeH 28°C Temnepatypapa
XKyprisingi. 3OnekTpoHObI-MUKPOCKOMUANbIK  3epTTeynepaiH «kKapblKkTa»
)KOFapbl aybITKYLLbINbIFb O0NFaHAbIKTaH, CTaTUCTUKATbIK TyPFblAaH CEHiMA,
HOTMXenep any YLiH ap KOpbITNaHbIH apKancbiCbiHa KemiHae 5 donbra
3eptTengi. Tynipwiktep enwemi (yswblkTap xaHe (cyd)Tymipwikrep) ©3M
MUKPOKYPbINbIM 6eriHenepaeri ke3nencok KUbINbICKaH Cbi3blKTapabl ChiHay
apicimeH ycbiHbicTapra [5] xxeHe MECT 21.073.3-75 cealikec aHbIKTanabl.
OpTtawa enwemi (O3(C3)) Tynipwiktep MeH cybTynipLiikTep Dsca) =l/m
dopmynacbiMeH aHblkTanabl. MyHaa, [ - Cbi3blK Y3bIHAbIFbI, MKM, M — Cbl-
3bIKTbIH, TYMIpLWIK 8He CybTyMipLiK LekapacbiHOaFbl KMbIbICY HYKTe-
NepiHiH caHbl.

MeaHgepaiH abcontoTTik cTaTucTUKanblk kareniri € = t/xa(a), petiHge
aHbIKTanabl, MyHaa o(a) - apudmeTukanblk TaHaaynapablH opTa KBagpat-
Tbl aybITKYbI; t - CEHIM bIKTUManapiFbl P 6arinaHbICTbl KanbinTbl aybITKy.

MYHAa N - YArinepAid caxbl; a, - epbip ynrigeri opraiia apudmeTrkasbik MeHAEp;
a, - Gapnblk ynrigeri apudmetukanbik opta; K - yiri enwemide 6annaHbiCTbl
TY3€eTy KOA(PDULIMEHTI.

TangafaH KypbinbIMAbIK KypamaactapiblH caHbl  kemiHae 500
6ongpl, 6yn enwey kateniri 0,9 ceHiMAINIK biIKTUMangbinbiFbIMeH 5%-gaH
acnanTbliH 6onabl.

ApTbiK hasanbik 6enwektepaid xummusansik kypamel TESCAN MIRA 3
CKaHepreyLUi 3nekTPoHAbIK MUKPOCKOMNbIHAA 3HEPrUst AucnepcTi aaici ap-
KblSbl @aHbIKTanabl.

LLlekapaHbl Gargapnay cnekTpi, 6argapnaygbiH opta GypbilbIHbIH
(@Cp) )KOFapbl OypbIWTHIK LWekapachl YreciH, MiliHi >kaHe TyMipLuiK
mernwepiH (D,) xeHe cybTywipuwik (D ,) pekpuctanaaHraH TyRipLIiKTepaiH
kenemai yneciH (V,) xeHe 17.6. EBSD kapta 6onbiHwa TESCAN MIRA
3 LMH wmukpockonbiH kongaHein OXFORD HKL Tipkey XymeciH >kaHe
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CHANNELS5 6argapnamarnbik nakeTiH KonAaHbIn aHblKTagplK. 3epTTeneTiH
anmakTbiH enwemi (pactp) 0,5 mMkm xaHe 70 HM ckaHepriey kagamgapbl
200x150 HykTe 6ongpl. [lepekTepai enaey xoHe bypmanaHy kaptanapbiH
KYpacTbIpy yCbiHbICTapApl [6-8] keHe 3epTTeneTiH HblICaHHbIH KYPbIbIMAbIK
epeKLIenikTepiH eckepe OTbIpbIN Xypridingi. VIHaekctenvereH Hyktenep
caHbl 3-4 Knkyun-cbi3bikTapbiMeH Tangay kesinae 20%-gaH acnagbl. Aita
KeTy Kepek, aaebueTtepre carikec (Mbicanbl, [6]) MyHOan Tangay KesiHge
Kukyum cbI3bIKTapbIHbIH CaHbl KemiHae 4-5 6onybl kepek. bisain xaroanga
HykTenepaiH 90%-bl 4 CbI3bIKNEH NHAEKCTENAI XXaHe onapabl Maxoypren
5-ke JeviH ynFanTy apKbinbl MHOAEKCTENMEreH HyKTenep caHbl KypT ocTi
xoHe 50%-paH actel. OfaH kaTTbl gedopMauusanaHFaH KopbiTnagarbl
Gargapray HyKTenepiH TipkeyaiH KubiHObIFbI cebern.

Hepektepai eHaey kesiHae ctaHaapTTbl 6argapnamachiHbiH « Tango»
cyasrici nanpganaHbeinabl. byn xargarga nHaekcTenvereH Hyktenep 6ipTiH-
Oen KepLUifec HyKTenepre Kocbinbin caHbl 8-geH 3-re geniH asangbl. CoH-
Fbl KE3eHOe «kKanfFbi3» HyKTenep - 6bapnblk Tapantapaa Tamawa bargap-
MEH HYKTeNepMeH KopLuanfFaH TyripLiktep xonbingpsl. LafsiH 6ypbiwThiFa
(LWWB) 6arbiTTany Oypbliwwbl 2°-aeH ken eMec, yrkeH bypbiwTbiFa (YB) 15°-ken
eMec OypblwTap >kaTkbi3binagbl. Tyhipwiktep enwemi  «TaHro»
OargaprnamacbiHga Ganama [[uaMeTpAi  aHblkTay  apKkpinibl - KanTa
XaHapTbinFaH EBSD kapTtanapbiHa TymipLik aygaHblH aBTOMaTThl TYpAE
ecenTey agiciveH aHbikTanabl. CyoTymipwik enwemi con bargapnamaga
KMbISbICY 8AICIMEH XariManay KengeHeH aHe BonnblK kumMachl 60oMblHWA
aHblKTanfaH. Tynipwiktep MeH cyOTymiplwikTep CaHbl ecenTey KesiHae
500-geH kem 6Gonmagpbl, Gyn ceHiMAainik bikTUManabibiFbiMeH 0,9-Fa,
enwey kareniriH 5%, acbipmai kKamTamachbI3 eTTi.

PenTtrenkypbineiMablk, Tangay (PKT) >kanmanaHfFaH KaHbInTbipaaH
enwemaepi 5x5MmxaHe KanblHAbIFbl 2-0eH 0,2 MM yrrinep kecininanbiHAbI.
Ynrinepai kecy kesiHge KaTal blknanblH XoHe KbI3ablpy KesdiHge navga
GornFaH ToTbiKKaH kabaTTbl >xk0t0 yLiH yrrinep PKT anabiHga MexaHuKanbIk
Tericteyre 14/7 geH 1/0 mkm-re geniHri abpasuBTi gucnepcusansl anvas
nactanapbiHga xanteipateingsl. PKT OPOH-4-07 gudpaktomeTtpae Cu-
Ka cayrecinge 40 kB kepHeyae TOMKbIH y3biHAbIFbI A = 1,54418 A30 MA
TOKTa >Xanumanay XasblKTbiFblHOA Xypridingi. Tycipyai ynrii  Tycipy
XasblFblHOA anHangblpa OTblpbin  kKagam camblH - (kagam  0,1°
3Kcnosvumanay yakbiTbl 4 cek.) gudparvprieHreH >xapblK —LIOFbIHAA
rpaduTTi MOHOXpPOMATOP KoNngaHy aAici apKbinbl icke acbipabl [7, 8].
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OndpakTorpammaHbl eHaey xaHe dasanbik Tangay «Difwin» 6argap-
namacbiHAa Xyprisingi. PeHtreHorpamma kepceTkiwTepi 6yn 6argapnamaga
Tasa antoMVHUIA XaHe OHbIH dhasanblK Kypamaapsb! YLUiH TEOPUSnbIK ecen-
TenreH avdppakTorpaMmManapapl CanbICTbIPY XOMbIMEH iCKe acbipbingbl.

TopablH napaMeTphik enwemMaepi a, Kpuctangblk TopablH OpTakBaa-
paTTbiK MUKkpoaedopmaLmnsackl <e?> 12 )xaHe KOrepeHTTi LWallbipay anmak-
TapbiHbiH enwemi D, «MAUD» (Materials Analysis Using Diffraction)
Gargapnamansik KelwleHiHge audpakrorpaMmmanapibl aBTomaTtTbl Typae
TonbiFbiMeH Tangay [9] apkbinbl ecentengi [10].

©nwey kateniri a, <e*> 2 xeHe D, TuiciHwe + 0.0001 A, TviciHwe
0.001% >xeHe 5 HM ackaH »ok. < £2> 2 aHe D, SKCNEPUMEHTTIK asbiH-
faH MaHOepiHe Calikec ap TypIli eHaeyaeH KeliH MaTepuangarbl AUCHOoKa-
UMs TbIFbI3AbIFBI P Keneci popmynameH ecentenreH [11]:

p=23(*}" /Dy -, ()

MyHOafbl b — gucnokauusHbelH, Broprepc BekTopbl (anmtOMWHWMIA - YLUIH,
b = 0,286 Hm).

Y nrinepAin, MUKpokaTTbiNbiFbiH Bukkepc agiciveH INSTRON amepu-
KaHAbIK oupmacbiHbIH aBTOMATTaHAbIPbIIFaH MUKPOKATThISbIFbIH ©riLley
KypanbiHaa 2,942 >yMbICLUbI XXYKTEMECIHOE xaHe ocbl XykTemeae 10 c.
ycTay apkbinbl enweHai. BukkepcTiH, aficiMeH MUKPOKATThIMbIK OypbIC
TOPTKbIPSbI NMpaMmaa hopMacbiHaarbl anMasapl YWThIK yarire (3aTka) P
XKYKTEMEHI TYCipy >aHe XXYKTEMEHI anfaH Kesfe KarnfaH TaH0aHbIH aunaro-
Hanb4apblH d erlley apKbifbl aHblKTanagpl.

Byn agic xyka aHe eTe Xyka kabaTTapAblH KaTTbiMbIFbIH aHbIKTay
YLWiH nanganaxbinagel. Matepuman HeFypribiM XKyka 0orica, COFypribiM XykK-
Teme a3 6onybl Kepek. Bukkepc KaTTbibiFbIHbIH, enweMiH HV apHaibl d
enwemaep TabnuvuackiHaH aHbikTayFa 6onagpl (d TaHbaHbIH gnaroHani,
MunnumeTp). igeHTop peTiHae, MUKPOKaTTLINbIKTHI ey KesiHae, kapa-
Ma-Kapchl KblpriapblHbIH, apacbiHaarbl Oypbiw 136°C-ka TeH gypbICc TepT-
Kblprbl anmMas nupammuga Konganbingbl. Ynrire ap 100 Mkm calibiH TaHba
Kangelpbinbin OTbIpAbl. Op yNriHi enwey caHbl 30-gaH kem emec. Mukpo-
katTbinblik FTOCT 9450-60 cavikec keneci hopMynameH aHbIKTangpl:

6
P I8P ] 182 10°P (D)

MH | m* = MITa)], (3)
S d’ d® (mxm) [ . ]
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d - TaH6a anaroHani; S=(d?/1854) - anbiHfaH NMpamuaa Tepiaai TaHbaHbIH,
Oywip 6eTiHiH ayaaHbl.

CraTtukanblk co3binyFa CbliHaK Genmenik Temnepatypaga «Instron
5982» ambeban guHamomeTpiHae 0,5 MM/MUH XblngaMabIKMNEH Xyprisingi.
CbiHakka apHarnfaH ynrinep ARTA 120 anekTpnik yLWKbIH annapaTtbiMeH
XXanManaHfaH KaHblinTblpnapgaH Kecinin anbiHabl.

BepikTik cMnatTamanapsbl (WapTTbl aFbiM XaHe 6epikTik weri, 00.2
XoHe 0B, MIlla) xxeHe MambICKaKTbifbl (CanbiCTbipmansl y3apty, O, %)
FOCT 11701-84 cevikec 0,7%3%9 MM >xannak, ynrinepgiH cosblfy Kopbi-
TbIHAbICHI OOVbIHLLA aHbIKTanabl.

CblHakTap KesiHge Avarpammarnap XyKTeme-aybICTblpy KOopauHaT-
TapbiHOa y36er asbinbin oTbipgbl. CbiHaManap angbiH4a keHe oAaH
KeniH ceiHaktap WML, 150%50, B (BMW-1Ll) nHCTpymeHTanbabl MUKpOC-
konbiHAa xypridingi. CeHimai HaTvxenepai any ywiH apbip CbiHaK Xarada-
MblHa Kem gereHae 3 ynri cbiHangbl.

MexaHukanblK CbiHakKa AeniH yrrinep WhIHBIKTLIPY XaHe OdaH KeniH
acaHgpbl eCcKipTyaeH TypaTbiH TepMuanblk eHaeyaeH (TO) eTkisingi. Lbi-
HbIKTBIPY Temnepartypacbl 450°C, 6yn temnepatypaga 2 carat 60ibl yc-
Tanbin, manga cybiTeingbl. Eckipty 120°C temnepatypacbiHga 5 carat
Gobl XKyprisingi.

KopbITbiHAbLINAP XaHe Tankbinay. Anfalwkbl ganblHOaMaHbIH
MUKPOKYPbINbIMbI ipiTYMipLLIKTI 60NAbl XXoHe KaTTbl CO3bITFaH KarnblHAbl-
fbl (S;) 150-260 mkm TanwbikTapaaH xeHe ~10% TeHocbTi pekpucran-
AaHraH (D,) ~6 MKM ycakTynipliktepaeH TypAbl. TanwbiKTapablH iiHe
Gipaen (~6 mkm) cy6Tymipwiktep enwemi (D,) xeHe TOpsbl AUCnoKa-
UMSIHBIH, TbIFbI3abIFbl Wamansl (p=0,7x10"? m2) nonuroHusaumsnaHFaH
KypblribiM BornFaH.

CybKypbInbIMHbIH ~ GonyblHa ~ GannaHbICThbI LekapanapblH
GafbiTTanysl 6uMopanbabl opTawa OypbilneH (G)Cp_) ~21° xoHe Xorfapbl
BypbiwThk Wekapanbik 6enikrepre (N, /N) ~36% GeniHai. byaaH 6acka,
MaTpuLaHbIH, KpUcTangblk TOpbl Aa MUKPOKEPHeYAiH, TOMEHri AeHreniHe
(<€2>1/2) — 0,12% >xaHe KpucTangblk TopAdblH 6argapnaHFaH OypbiL-
TapblHa WaMaMeH OHWAaKTbl BypbIWTbIK MUHYT aiMakTapblHbIH, ©fLweMiH
cunattanteld D, ~145 HM canbiCTeIpMarnb! yrikeH enwemiHe ve 6onapi.
Kpuctanablk KypbIfbICTbIH, KepCeTifireH napameTprepiHii  KypblibiMbl
MEH Merwepi bICTbIKTak unemMaeHreH TabakThlk eHiMAaepaiH, Tabun
-)KacbITbINFaH XaraarblHa TOH eKeHAIrH atan eTKeH XeH.
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BacTankpl ynrigeri peHTreHorpamMmmaga YISiKeH >XoHe TOMeH KapKblH-
AblnbiK, pedriekctepi 6ap. BipiHWI antoMUHWIA KaTTbl epiTiHAI peTiHae WH-
Aekcrengi. ExiHwi 8(CuAl,) xeHe S (Al,CuMg) hasanapbiHa katagbl xaHe
anfawkpl ynrigeri MetTann TonbiFbIMeH epimereH pasa 6onFaHbiH KepCeTTi.
backa dasanapgpiH, oHbiH iwiHae T (Al Cu,Mn,) dasacbiHaH anbiHFaH
pedriekcTep kerneMaik yreciHid asgpirbiHaH (<5%) xxeHe PKT agiciHiH cesim-
TangplK LIEriHeH ThIC aTy cangapbliHaH aHblikTanmagpl [12]. bacTtanksbl
KopbiTnagaH ontukanelk MeTtannorpadgus (OM) xaHe ckaHepreyLli 3rieKT-
poHabl Mukpockonus (COM) apkbinibl MOpdONorMsaaH epekLleneHeTiH eKi
apTblK dhasanapapbiH 6enwwekTepi: ipi Kelenai (KaHKanbIK niwingi) nilwiHaep
MEH ycak biklamM Gernwektep Gankangpl. YnaHablpygaH KewniH, OipiHwici
Kapa, an ekiHwici kapa KoHblp 6onapl. benwekrepaiH XMMUANbIK aHanusi
MeH yraHabIpy AEPEKTepiH canbiCTbipy onapAab! TuiciHwe (CuFeMn),Si Al
xoHe S(ALCuMg) tasackiHa xaTkbidyra MyMKiHAIK Gepai. Exi dhasanarb
GenwekTepaiH xannbl kenemaik yreci (11,9+1,5)% 6ongpl.

BacTankbl ynrinepae MUKPOKATTbIbIFbI XXOFapbl 6ongpl, an onap-
OblH Menwepi 74+6 HV-pgeH 121+7 HV apanbirbiHga esrepai. MukpokaT-
ThifblK MOHIHIH >KOFapblfaybl Heridri neripfieHreH antoMUHUAAIH, KaTTbl
epiTiHAICIHIH, BekiTinyiHeH KaTTbl epiTiHAinepaiH 6epikrenyiHe 6annaHbic-
Tbl 6onybl MyMKiH [12]. AnbiHFaH ManimeTTepai Tangay bb TepT pet eTkidy
apKblINbl XXanManaHFaHHaH KeniH Heri3iHeH TanLwbIKTbl KYpbIfbIM KarnbinTa-
caTblHbIH KepceTTi, AFHu, 2017 antoMUHUIA KOPbITNAChIHbIH MUKPOKYPbISTbI-
MblHAa ©acTankbl AavbiHAAaMaHbIH, KypbibiMbl cakTanagbl. bb xxanmanay
HaTWXEeCiHAEe MeTanablH TanwbIKTapbl XXOMnakTbl bopmara TYCeTiHi, SFHU
Y3bIHABIKTbIH apTybl MEeH KanblHAbIFbIHLIH, 50-80 MKM-re aeiniH TemeHaeyi
ascblHOA orapAblH XapTbinan parMeHTauMsACbIHbIH - JXaHa KengeHeH,
XKOFapbl OypbIWTHIK LekapanapfFa 6eniHeTiHi bankangpl.

OTKi3ril 3nekTpoHabl MukpockonusigaH (©9OM), COM xeHe PKT
3epTTey ManiMeTTepiHe Kapacak, TanlwblKTap iWiHge >KOoFapbl gMcloKa-
uMa ThiFbI3abIFbl (p=7,8%10" M2) Gipkenki eMec ysLWbIKTbI KYPbISbIM XoHe
LeKapacbl canbiCTbipMarbl Gipkenki emec a3bypbITbl TOpriapbl Kanbin-
TackaH. byn xarganga, cosbinFaH, y3aikci3 KiwidypbiwThl wekapaHbl (KB)
Xanmanay 6arbiTbiHOA KengeHeH opHanackaH, TanwbikTapabl 6rokTapra
XXoHe XekenereH cyoTynipilkTepre 6eneTiH, coHAaalr-ak, ocbl CyoTyRMipLUiK-
Tep iwiHgeri «kblpTbinFaH» ABLLU-HbI axbipaTyFa 6onagbl. COM gepek-
TepiHe ceukec, cyOTymipwikTep enwemi wamameH 1,2 MKM, an yswbiK-
Tap enwemi ©3M enwemimeH 0,3-0,5 mkm a3 6ongpl. CoHbIMEH KaTap,
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©0M cypeTTepi 6onbiHWwa cybKypbinbiM EBSD kapTanapblHa KaparaHaa
GipTekTi 6ongpl. OHOa Tanuwblk iwiHge Hawap 6argapnaHFaH ysawbiKTap
LekapacblH 6eny canbiCcTeipMansl Typae Gipkenki 6ongpl.

KbI3bIKTbI GoaKT, XarManaHraH KopbiTnaga 6avikanfaH amcriokaums
TbIFbI3AbIFbI CyblKTal (benmenik Temnepatypaga) KapkblHAbl MAacTUKanbIk,
aedopmaumss  apkpinbl - anblHFAH HAHOKpPUCTanAbl MeTangap MeH
KopblTnanapkatapbiHga6onapi[13,14]. OcbiFaH kapamacTaH, TOpTeTIMMEH
XXavmarnaHfaHHaH KeviH antoMUHUIN KOPbITNAChIHbIH, KypbiibiMbiHAa ©3M
KOHTpacTbiHAA Tek enwemi ~260 HM xeke Tymipwiktep 6arvikangpl. On
KacueT KaTTbl gedopmaumnsanaHFaH Tene-TeHaikci3 HaHOKYPbIfbIMFa ToH,
Mbicanbl, 6envenik Temnepatypaga >Xofapbl KbicbiMga Oypay apkbifibl
anblHFaH Kypbinbim [15,16].

AnblHFaH MaTepuangapaaH Kepin oTbipFaHbiMbi3gan, bb xarmanay
OypmanaHy aykbIMbIH cananbl Typae esrepTnegi - on umoganeabl 60-
nbin Kangel. [lereHmen, 6actankbl kynre kaparaHga Yb yneci ~ 21% -fa
asavbin, opTtawa bargapnaHy 6ypbiwbl 6 ° geniH TemeHgengi. brb xan-
Manay HeTtwkeciHae D, menwepiHii 70-90 HM AeitiH TemeHaeyi OpbiH
angbl, 6yn 6acka ga gedopmaumsanbik 94iCTEPMEH anblHFAH HAHOMaTe-
pvangapfa ToH [17]. Xofapbiga cunaTranfaH KypbliibiMAbIK e3repictep,
acipece, kanta 6erny xeHe aHHUIMNSAUMS (AMHaMUKanbIK KanTapy) npo-
LeCiHiH TeMeHaeyiHeH 6onFaH KpUcTann KypbinbiCbl akayblHbIH, ThiFbI3Abl-
Fbl )XOFapPbl AaMblFaH YALWbIKTbI KYPbINbIMbIHbIH, KarbIiNTacybl KpUCTanNabIk,
Topaarbl MUKpokepHey aenreviniH 0,18% -Fa gewiH ecyiHe kafgan xaca-
Abl. MukpokepHeydiH oCbiHAanW MaHi ageTTe, 6enme TemnepartypacbiHaa
nnacTtukanbslk Typae AedopmauusnaHFaH matepuangapia kKesgeceTiH
OeHrerigeH acnangpl. MaceneH, xorFapbl KbicbiMaa GypanfaH MbicTa, On
Tek 0,21% kypagbl [18].

©TiMaep CaHbIHbIH Ceri3re AeniH apTybIMeH TanlblKTapablH api Ka-
pan Kanbintacybl MeH 6eniHyi, CoHaan-ak onapAblH ilWKi KypbIbIMbIHbIH
aponoumsacel 6akbinangpl. Ocbinaniia, TanwbiKTap o4aH Aa XiHilkepai
XoHe onappAblH KanblHAbIFbl TYMHYCKANbIK yrrigeri kanta Kpucrangax-
FaH TYMIPWIKTIH gnameTpiHe camkec 6Gonabl. TanwbiKTapablH iWwiHAe
ThIFbI3ObIKTbIH, XX8He Kili OypbIWIThIK LWekapanapabliH TapanybiHblH, Gip-
TeKTIiniriHiH, Xofapbinaybl 6ankangel. OereHmeH, 6yn esrepictep mat-
pyUaHbIH, KypbifbiMbIiHbIH Gapnblk GakbinaHaTblH napameTprepiHe ic
Xy3iHae a3 acep eTTi. COHbIH iWiHAe ANCIOKAaLMS ThIFbI3AbIFbI LamMarbl
raHa ecTi, Tek 9,3x10™ m? penin. Kiwi 6ypblwThl Wekapanapbl 6acbiM
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KpUCTans wekapanapblHblH, GypManaHy CnekTpi ic Xy3iHae e3repreH oK.
Conpan-ak, BYI yneci meH wwekapanapgblH opTawa 6araapnaHybiHbIH
OypbIWwbl e3repicci3 Kangbl. A3 gspexeae aecdopmaumsnaHraH KopbiTna-
MEH, OCbl KynAeri KypbinbiMaa aa 6ipaen Meniwiepae xeke KpuctangaHraH
Tyvipwiktep 6ongbl.

Bbb ceriz eTiMMeH XamanaHy HOTWXeCiHOE KOopbITNaHblH, Kypa-
MbIHAa anWTapnblKTan esrepictepai eki hakTtire FaHa xaTkbldyFa 6onagpl.
BipiHwici - cyOTyRMipwik enwemiHiH Kiwipetoi, on xanmManaHy 6arbiTbiHa
KengeHeH GarbiTTa KywTipek 6onabl. CoHaan-ak, yawbIKTapablH, eHi MeH
enwewmgepi kiwipengi. ©3OM >xeHe COM 3epTTeyae ysWbIKTbl KYPbIIbIM-
HbIH, XXONakTbl cunaTbl 04aH fa auKbIH KepiHai. EH KilkeHTaln enwemaeri
yALWbIKTapAbl XKbIDKY >KOMnakTapbl KanbinTacTblpFaH Oonybl Kepek, an
KepLli anmMakTapga Aucnokauuns TolFbI3ablFbl a3 YiKeH TEHOCTI ipi YALbIK-
Tap Garikangpl. YKeke yswbIKTap, COHOan-aK Xonakrap xarmanay 0arbl-
TblHa KerAeHEH CO3bifiFaH cunatTa 6ongbl. EcTepiHisre cana ketenik, 6yn
CO3bIny Herisri 6arikay aneKTpoHAbIK MUKPOCKONUSA KOMETIMEH Ky Pri3inreH
XanmanaHy >asblKTbiFbiHOa Gankanagbl.

CoHpaii-ak, oucnokaums ThiFbI3AbIFbIHbIH LaMarbl 6Cyi asicbiHaa KpUc-
Tangplk TOPAbIH MUKPOKEPHEYIHIH, AeHreni antapnbiktanm apTTbl (~ 0,23%).
BB-Te oH eki peT eTKi3y apKblribl xanmanay KopbITrnaHblH KypbIrbICbiH ca-
nanbl esrepictepre akengi. Tarbl Aa XiHilkeneHreH (KkanbiHablFbl 4-8 MKV
Kypagbl) aHe parMeHTTenreH TanwblkTapgblH, nanga 6onybiHa 6Gan-
naHbICTbl, Menwepi 220 HM TeHOCbTi CyBTYMIpLUIKTEP arMaFbl XoHe YIeCi
~53% TeH. Con enwempaeri xaHa ycak TyiipLlikTep aviMakTapbiHaH Typa-
TbIH apanac KypbinbiMm nanga 6ongel. Ocbinan 6ona Typa ancnokauus Tbi-
FbI3AbIFbl ©3repmMeni, an ©3M cypeTTepiHaeri TYMIpLUiK XoHe CyOTymipLik
LIeKkapanapbl anKbIHbIpakK xaHe Xyka 6ongel. EBSD kaptanapbiHa kapa-
cak, 6yn anmakTap kesektecin, uremaey 6arbiTbiHa KengeHeH CO3blFaH
XornakTap TypiHge opHanacTbeipbiniFaH. OcbiHAan Kypbinbivaarsl BYT yreci
83% >xeTTi, WwekapanapablH opTawa 6argapnaHy Oypbiwbl ~36° 6ongbl.
Byn xarganga wekapanapaplH 6argapbiH TapaTy CnekTpi TEopUSIbIK Kes-
OENCOoK Taparyra XakblH MakCumym LamameH 48° 6ongpl.

Ocbinanwa, 2017 antoMuHui KopblTnaceliHaa bb-te 12 pet xanma-
nay HaTwxeciHae enwewmaepi ~120-360 HM XoHe KOrepeHTTi wallubipay
anmarbl ~70-80 HM apanac HaHO(Cyb)TyRipLUIKTI KypbinbIM KanbintTacagbl
OEreH KopbITbIHAbI XXacayFa 6onagbl. HaHomMeTprik enwempaeri kpyuctan-
NUTTI yKcac KypbinbiMaap 6enve TemnepaTypacbiHga KapKblHAbI NnacTu-

141



Memannypeus

Kanblk, AedopMauusHbIH XKOoFapbl KbicbiIMMeH Bypay aaici apKbinbl 3epT-
Teyrnep MeH eHaeyrnep HaTwxkeciHae anbiHFaH [14]. Ocbl xaHe 6acka fa
3epTTeyrnepAai kapacTtbipa OTbIpbIn, OypaHgansl nNiwiHbinikTe xanmanay
XargambiHga 2017 KopbIThacbiHaH HaHOKpUCTangbl KypbiNbIMbIHbIH, Ka-
nbinTacyblHa )ayanTbl NPoLecTepAi KapacTbipambIk,.

Bb-Te xanmanay kesiHoe aedopmauns OspexeciH ynFanTy KopblT-
na KypbibiMbIHbIH TYPrieHy NPOLECiH Keneci »XonvieH TyciHaipyre 6onagp!.
EBSD tangay KopbITbIHAbIIAPbl KOPCETKEHAEN, XaMarnayablH, anfallkbl
caTbiCbiHAa MaTepuangbl a30ypbIWThl Llekapanap Topbl Kanbintacagsl,
aedopmaunsinaHy OopexeciHiH ecyiMeH OHblH OGargapraHybl kebewin,
XaHa HaHoKpucTandbl KypbifibIM KanbinTacbin, KenbypbIWThl Llekapara
TyprieHedi. MyHaa kanTta KpuctangaHraH TyMipLUiKTep yreci MeH xanmarnay
npoLeci kesiHae amMuTbIH, KypbinbiMAaarbl opTa OypbiwThl 6argapnap eTim
CaHbl apTKaH canbiH Kebenin oTblpaTbIHbIH aTtan anTkaH »eH. An, bb-te 12
eTiMMeH XariManay XeHe Aedopmauusinay npoueci kesiHae XaHa Ty ipLuik-
Tep enwemi Myrnge esrepMmengi on cyoTynipLUik enwemMiHe Carkec kenegi.

CoHbiMeH KaTap, KypbibIMAbIK ©3repicTepdiH MUKpOKepHeyrep
OEHreniHiH, ecyi >aHe KeuWiHri TypakTaHybl MeH >KUHaKTasnfaH
ONCNOKaUMUsHbIH  ThiFbI3ablifbiMeH  Bipre  kypedi.  KopbiTnaHbiH
KYPbINbIMbIHBIH NapameTprepiHaeri ocblHOan e3repiCTepAiH, XXUbIHTbIFbI
Y34IKCi3 AMHamuKanblK pekpucTanmsauus MexaHu3MiHe CoMKec >XaHa
TyMipwikTepaiH, KaneintacyblH kepceteni [19]. XKaHa ycak Tynipwwikrepgin,
KanbinTacybl >kdHe  ecyiMeH OGalnaHbICTbl  Y3iK  MEXaHWU3MHIH
anbipMaLlbIbIFbl  Y34IKCI3 pekpucTannusaumsa - «BipagbiM»  KybbinbiC
Gonbin caHanadbl, SFHW, TEK XXofapbl OypbILWTHIK WeKapanapAblH, KeRiHri
KeLipyiHCi3 )aHa TynipLikTepain cepniHgi ecebiHeH xy3ere acbipbinagbl
[20]. XKbinbl HeMece bICTbIK MracTukanblk gedopmaunsra yuibiparaH
MeTangap MeH KopblTnanap ywiH MyHOan pekpuctannuaaums kesiHge
XaHa TyuripwiktepgiH Kaneintacybl gedopmMaumnsa 6apbiCbiHAa eHrisinreH
ancnokaumanblk  (cy6)  KypbinbiIMAapblH  TYPIieHOipy  HaTUXeciHae
TyblHOanAbl. byn KkanTa KypbinibiMaay XblgaMmablFbl MEH OflapAablH, ilWiHAer
TOPIbIK AMCAOKAUMSHbBIH, ©3apa aHHUTMNUAUUACEIMEH BakbinaHabl, SFHN
ONHaMUKanbIK KauTapydblH XblngamapiFbiMeH OakbinaHagpl. TuiciHwe,
XaHa TymipLwikTepdi kanbinTacTblpyAblH, MaHbI3abl WapThl - AedopMauns
MPOLECIHIH >XOFapbl TepMmuanblk 6encenginiri [17]. Korapbl Temnepatypa
aMarblHOa  Y34IKCI3  pekpucTannmMsauusiHblH, — OaMybIHbIH, - ©3iHAIK
epekweniktepi 6ap ekeHiH anta keTy kepek. YKorapbl TemnepaTypaga
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OVHaMUKanblK KanWTapy >KblidamAblFbl >KOFapbl, Of1 AUCHOKaUUSNbIK
LeKapaHbl nddy3nansiK eTin, onapablH XXofapbl Lekapara TyprieHyiH
xeHningeteai [20]. Ocbkinanwa >xaHa TyMipLiKTepaiH Kanbintacy npoueci
aedopmMaunsa geHremiHiH Xofapbl anMarbiHa «ayblicagbly.

Conpan-ak, 2017 kopbiTnacelH bb-Te xarmanayga angbiMeH a3
GargapraHFaH aMcnokaumsnblk (YALWbIKTbI )XoHe /| HEMeCe XXOMaKTbl) KeH,
LeKapanbl KypblibiM Kanbintacagbl. OTiM CaHbIHbIHbIH, apTybIMEH onap
XeTine Tycedi, OipiHWI caTblda gUCnoKaumanbIK Wekapanap XiHilwkepegi
)KOHe OMCNOoKauuMs ThIFbI3AbIFbIHBIH, XXOFapnaybiHa GannaHbICTbl peTTene
Tyceni. AnTa KeTy Kepek, KopbITrna KypbliibiIMbIHAA XaHa TYMipLUIK YNeCiHiH,
ecyi bypaHganbl niwiHBINiKkTe eTiMaep CaHbIHbIH canbiCTbipMansl Typae
YIIKEH MerLlepiHe XXEeTKeH ke3ae FaHa bankanagbl, ananga a3 etTimae ge-
dopMaLmanaHFaH LekapanapbiHblH GaFgapnaHybiHbIH ecyi anTaprblk-
Tan bankanmangbl.

Byn KybbinbICTbl Ken eTiMAe KypbliblM  «akayblHbIHY»  Kebetoi
cangapbliHaH  anddy3nsaHbIH  (OMHaMUKanblK — KauTy  >Kblgamapiebl)
apTyblHa OGannaHbicTbl gen ecenteyre ©6onagbl. Ocbinanwa, Bbb-te
Xarmanay KesiHae XaHa TyMipLikTepaiH gedopmMaumnansik kansintacys,
as3bypbIlWThl LWekapanap TepT-CeridiHwi eTiMae AvHamuKanblk Typae
Kanbintacagpl, HerisiHeH TepMusAnblK MNPOUecTeEPMEH OakbinaHaTbiH Ken
oTiM CaHblHOa AWHaMUKanblK KanuTapy MeH peKkpucTanm3aunsiHbiH
OaMUTbIHBIH OekiTyre 6onagpl. [emek, Genrini 6ip «cbiHM» aedopmauns
OopexeciHe XeTKeHAEe, NCITOKaLMSAHBIH, XKOMbINybIHA YKaHe Killi OypbILUThIK,
LekapanapablH, KypblibIMbIH XakcapTyfa anbin KerneTiH AMHaMuKasbIK,
KanTapy XaHe pekpucTannm3aumsi NpoLecTepi kapkbiHabl AaMu 6acTanabl.
HeTumxeciHge, apanac KypbibIM Kanbintacagpl, OHAa KanWtapy Hemece
KanTapy >xeHe pekpucTannm3aumsa 6acbiM anmakTapblHaH Typagbl. byn
Xarganga kanbintacatbiH TYRIPLUIK LiekapanapblHbiH 6ackiv 6eniri Gipkenki
oonmangpl.

CoHbimeH kaTtap, 2017 kopbiTnacbiH Bb-Te xanmanayabib KM 6ac-
Ka oficiHeH avbipMallblfibIFbl, XaHa OypbIWTHIK LeKapanapablH, nanga
Gonybl XXoHe >kaHa ynbTpaycak TYWIPLUIKTI KypbifbIMHbIH KanbinTacybl
3KBUBASEHTTI XaFgan 6onbin caHanvangbl. bapnbik 3epTTenreH gedop-
Mauuanap geHreringe xorapbl OypbILUTBIK LLEeKapa XaHa TynipLlikke Ka-
pafaHga Tesipek KanbintacTbl. Mbicanbl, OH eki peT eTKi3reHae, Xofapbl
OypbIWThl WekapanapabiH yreci ~ 83% 6ongpl, an xaHa TynipwikTepaid
kenemaik yneci ~53% -gaH acnagbl. Bb-Te xarimanaygpbiH eTiMaepiHiH ca-

143



Memannypeus

HblHa 6anaHbICTbl MUKPOKATTLIbIKTBI OleyaiH HaTvKenepiHeH 6enrini
GornFaHbl, KOpbITNaHbIH, MUKPOKATTBINbIFbI TOPT 6TIMMEH XXanmarayaa Xo-
rapbl 6onagpl. XanmanaygbiH eTiMaep caHblH KeOENTKEH CaiiblH OHbIH,
KaTTbinbliFbl, ~160 HV MeHiHe wamanac a3 faHa esrepegi. Mukpokat-
ThINbIKTbIH AedopmMaunsa AeHreriHe MyHOan Tayenginiri, antoMUHUn Ko-
pbiTRNanapbiH apTypri aficTepmeH gedopmMauusanayga, mbeicansl, 2024
antomMuHui kopbiTnacblH TABB aaiciMeH KpyoreHai oedopmMauusanaraHaa
kenTen kesgeckeH [14,18], Al-4Zn-2Mg xaHe 6063 n3oTepMusanbIK Xan-
manayga [17]. MaTtepuangbiH KypbinbIMAbIK 3NIEMEHTTEPIHIH ycakTanybl,
COHOam-aK OHblH, YSLbIKTAPbIHbIH, CYyOTYMIPLUIKTEPIHIH XoHe TyMWipLik-
TEpiHiH, ycakTanybl CUAKTbl OepiKTIKTIH LUeriHe XeTy dakTopnapbl, MUK-
POKaTTbINbIK M8HIHIH, TypakTaHfaHblH Aonengengi. bb-te xanmanay
TWIMAINIriHiH Heri3ri MOMeHTTepiHiH Gipi 6onbin, Keneci cypakTapra anbiH-
FaH xayanTtap Tabbinagpl: fedpopmaunsa KesiHae antoMUHUAAIR KaTTbl aca
KaHbIKKaH epiTiHAICIHIH angplH-ana biablpaybl 60nabl Ma? AnbliHFaH Masi-
MeTTepai canbICTbipy 6GapbiCbiHAa KepreHimis, Gypanganbl miwiHGinik-
Te bICTbIKTan gedopmauusnay, maTtepuangarbl Kpuctangblk KypblrbiM
akaynapblHaH navga 6onFaH antoMWHUIA KaTTbl €pITIHAICIHIH WhiHAApPbI
anTapnbikTan aptabl.

CoHbimeH Bipre, S xaHe O Herisri 6epikTeHgipywi dasanapbiHoa
WhbIHAAPAbIH, KapKbIHALIbIFbIHBIH, @3 faHa ©3repreHiH eckepe OoTbIpbiM,
OypaHganbl MiWiHGINiKTe bICTbIKTAN gedopmauuanaynbiy, antoMUHURA
Herisgi acakaHblkkaH KaTTbl epiTiHAOiIHIH, KapKblHAblI blAblpaybliHa anbin
KenvenTiHiH anTtyra 6onagbl. A3 eTiMaepMeH AedopMaLMsIHbIH, XXoFapbl
TemnepaTypacbiHOa XaHe KpucTangbl KypbifbiM akaynapbliHbIH, Xofapbl
ThIFbI3AbIKTA KYPbIIbIMHBIH KarnbinTacyblHa kapamacTaH, benve Temnepa-
TypacbiHaa TABbB kesiHae 6avikanfaHgarbigan, AMHaMuyKanbIK KanTy npo-
Leci oHwa kapkbiHabl eTneai [14]. Bypangans! niwiHbinikte TepT eTiMMeH
XanmananfaH 2017 kKopblTnacblHAarbl KaTTbl epiTiHAi, HEridri neripneyLi
3MIEMEHTTEPMEH acakaHbIKKaH XeHe api Kapawn eckipTyre mkemai 6on-
Abl. CoHbIMeH Bipre, hasanbl peHTreHKypbInbIMAbIK Tangay aAaicCiHiH [21]
cesimMTangbiFbl, 6enricia wekTeynepre 6annaHbICTbl eKiHWi ha3aHblH, as3-
AaraH (BipHelwwe navbidFa geniH) yneci bypanganel niwiHbinikTe kenTereH
eTiMOepMeEH Xanmaray KesiHae KaTTbl epiTiHaiaeH 6eniHin woiFa anap eai
XXKoHe peHTreHorpammaga Tycnec egi. bypangans niwiHbinikTe xanmanay
npoueciHaeri antoMUHUN MaTpULACbIHbIH, KpUcTangblk TOPbIHbIH, Napa-
METPIIepiHiH e3repyi ocbiFaH ganen (TeMeHAeriHi kapa).

144



Hoeocmu Hayku KasaxcmaHa. Ne 4 (138). 2018

Bb xavmanaypnaH keuiHri apTblk dasanap mMopdonoruachbiHbIH, ©3-
repyiH 3epTTey, >kanmanay kesiHoe basanap ycakTanfaHblH KepceTTi.
(CuFeMn),Si,Al,, — asanapbliHblH GernwekTepi faHa ycakranbin, an
GacTtankbl ycak OernwiekTepaeH TypraH S-chasanapbliHbiH, aniTaprbiKTan
KiliperimereHiHe Ha3ap aygapy kaxeT. 2017 anoMuHMI KopbiTnackl 6er-
LUEKTEPiHIH Kernemaik yreci bypaHaans! nNiWiHOINiKTe OH eki eTIMMEH Xal-
manaraHga (13,3+0,4)%, nedopmaumananbaran kynveH (12,3+0,8)% wa-
manac 6ongbl. AnblHFaH ManimeTTep, bypaHaans! niwiHGinikTe xarimanay
npoueciHae apTblk dasanap epimegi, Tek ycaktangbl. COHfbIChI, Kernemaik
daszanappblH opTalla MaHiHiH TeMeHaeyiHiH, Herisri ce6ebi 60nybl MyMKiH,
OnTKeHi, ouameTpaeri benwektep 1 MKM a3 6ongpl XXeHe TipkenmMesi.

XKymbicTa avdpakTorpaMMaHbiH TOMbIK Npodunbai Tangaybl HerisiH-
e anblHFaH TOp napameTpriepiHiH aedopmauns OeHreniHeH esrepy
Toyenainiri kenTipinreH. MaTtepvnangap ManiMeTTepiHeH, Oyn Tayenainik-
TepaiH MOHOTOHALI eMecC eKeHfiri kepiHin Typ. backiHaa eTimaep caHbl
TOPTKe AeMiH yIFaiFaH cavblH, KOpbITNa TOPbIHbIH NapaMeTpi KeHeT asas-
Obl. Opi Kapaw ceri3 eTiMMmeH gedopmauuanay KesiHge Top napamMeTpiHiH
LWwamachkl anci3 esrepefi, an eTiMaep CaHbl OH eKire XeTkeHae, On Kap-
KblHOb!I apTadbl. TayenainikTiH MOHOTOHALI eMec Typi, 2017 KopbITNACbIH
Bbb xxanmanay npoueciHae Top napameTpiHiH e3repy TEeHAEHUMACHIH XoHe
abconoTTi WwamacblH aHbIKTanTbIH, BipHele dakTopnapgblH, 6ip yakbiTTa
XoHe bipoen emec acep eTyiH (Bknage) ganengen Typ. bisgiH onbiMbI3-
wa, AedopmaumsHbIH epTepekTeri ctaguanapbiHaa Top napameTpriepiHiy
asatobl, MatepmangblH, KypblibIMObIK akayblHbIH alTapnbiktan apTybiHa
6annanbicTbl. OcbiFaH yKkcac addpekT, Taza metangapael KM 6arkangbi,
MblIcarbl, MbIC NMEH HUKenbAe [22], COHbIMEH KaTap HUKenNbAi Wapha yatyaa
[17]. [22] XKymbIC aBTOpRapbl, TOp NapamMeTpriepiHib, asatobl, HK Kypbinbim-
HbIH, KanbinTacyblHa OannaHbICTbl, TYRIPLWIK WeKapanapbl yrieciHiH antap-
nbIKTan yrkeroi cangapbiHaH cepniHii KbiCy KepHeyiHae KyLwTi epicTiH nan-
aa 6onyblHaH gen nanbimaanabl. Myngan xarganga 2017 kopbiTnacbiHaa
TEeK AaMblfaH YALWbIKTb KYPbIbIMHBIH Kanbintacybl 6arikangel. MymkiH,
YALWbIK LUeKkapanapsbl, KopbITna TOpbl NapameTpriepiHiH, WwamacbiHa acep
€TKEH XEeTKIMIKTI TypAe cepniHai KbiCy KepHeyiHiH ke3i 6onbin Tabbinap.

BB oH eki eTiMmeH xanmanayaaH keniH b6ankanfFaH Top napameTp-
NepiHiH, yIIKeloi, KepHeyde KepceTinreH penakcauus npouecrtepimeH 6an-
NaHbICTbl. ¥SALWbIKTa OarbiTChi3AanFaH >XeHe KEeTiNreH aca XiHiluke Lwe-
KapanapdblH KanbinTacyblMeH [AUCIOKaUMAnbIK KypblibIMHbIH, - KanTa
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KypblinyblH 6akbinay, Top napameTprepiHiH, YrkeliHe anbin KeneTiH Heriari
npouecc 6onbin Tabbinagbi.

XKywmbicTa GenwekTepaiH caHadblK cunaTbiH 3epaerney eki KypbinbiM-
OblK AeHrenge Xyprisingi, aFHn mesogeHrengeri POM agici xxaHe MUKpo-
aexrenigeri ©OM agici. MesogeHrengeri 6actankpl ynrige, 7 MKM LERiHri
enwemai ipi 6enwektep Gankangbl, COHbIMeH Gipre, ipi GenwekTepaiH,
bIKTUMan enuwemi 3 MKM Kypaapl, 6enwexkTepaiH opTawia apakalblKTbl-
bl - 21,0+0,3 mkm. MukpogeHrenaeri Mmanga 6enwektepain bikTMman en-
wemi 2-12 HM apanbiFbiHAA XKaTblp, 6enwekTepaiH opTalla apakalbIKTbl-
Fbl 132+7HMm. Ocbinanwa, 6actankbl ganbiHAaMa, ipi (7 MKM OeniH) xaHe
mManga (2-12 Hm) GenwekrepaeH TypaTtbiH 6enrini 6ip KOHUEeHTpaumsanbl
kaTTbl epiTiHai (KE) ipiTynipwwikTi KypbinbiM 6ongpl. XKorapblga anTbinFaH-
Aan, Bb oH eki eTiMmeH >xanmanay TymipiriHiv, enwemi 120-360 Hm 60-
naTtblH ynbTpayCakTYMipLWIKTi KYpbIfbIMHbIH, KarnblinTacybliHa anbin Kengi.
TynipwikTepaid MyHOan ycakTanybl XXUHakTanfaH gedopmauusra biknarn
eTeTiH Genwektepaid 6onybiMeH GannaHbICTbI.

OpTypni eTimaepmeH bb xanvanaygaH keniH POM-ga 3epaeneHeTiH
Me3oneHrenaeri GenekTepain enwemMaepiH xaHe TapanyblH 3epTTey
HOTWMXenepi XUHakKTanFaH gedopmauunsiHelH kebetiMmeH GernekTepniH
opTawa apakawbIKTbiFbl 21-geH 14 MKM-Fa OeWiH  asasigbl, oI
OenweKkTepaiH ThiFbI3ObIFbIHBIH LlaMaMeH 2 ecere yifatoblHa CalKec
kenepni. byn 6enwexkTepaiH 3BOMOLMSCHIH aHbIKTaNTbIH NpoLecTepAiH Bipi
— ipi GenwekTepaiH MexaHuKkanblk parMeHTaumsiCbiMeH TyCiHAIpineai.
bisgiH onbiMbIdwa 2017 kopbiTnacbiHAa, OenweKkTepaiH, MexaHuKanbik
ycakTanybl XypeTiH, artoMUHUIA MaTpuLachl xaHe 6enwekTep apacbIHAaFbl
€H keMm gereHpe bipeyi corikec KeneTiH Xa3bIKTbiFbl 6ap.

OpTypni etimaepmeH BB >xanmanaypaH keniH ©39M-ga KepiHeTiH
OernwekTepaiH enweMaepiH >XaHe TaparnyblH 3epTTey HaTWXenepi,
XWHakTanFaH gedopmaumsHbll,  kebewimeH GenwiekTepdid opTawa
apakawblKTbiFbl 132-aeH 70 HM OeniH eki ece asasigbl, on GenwekTepain,
ThifbI3ablFbl 10 HM WamacbkiHaa 4 ecere yrFatobiHa Carkec keneai. Tapany
ThIfbI3AbIFbl, K6biHe ycak OerekTep XafFblHa XblKuabl, COHObIKTAH,
MPOLECTIH TWiMAi TyCiHOIpMECi MexaHuKanblk dparmeHTaums Gornbin
Tabbinagbl. ©nTkeHi gedopmauusanay kesiHge ipi GenwekTtep yrkeH
MexaHuKanblK KepHeyrepre yuiblparaH/lWwangplkkas, an onapgbiH epy
MYMKiHZIri ycak 6enwekrepre kaparanga a3. Ocbinaniia, ycak 6entiekrep
ipi GenwekTepdiH dparmeHTTEpi Gonbin Tabbinagbl Aen OGorpkayFa
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bonagbl. Ananiga, 3epTTeydiH, aTanfaH Ke3eHiHe, SFHW  blablpayablh
aedopmaumsnbl-biHTanNaHabIpy XeHe GenuwlektepaiH gedopmaunsanbik-
VHOYKUMATbIK epyiHiH 6ernwekTepaiH 9BonoLUmMscbiHa acep eTeTiH 6acka
eki npouecc 6onmangbl gen anta anManmbl3.

BE xaHe BCO bicTbIKTam xavimanaygaH TypaTtbiH keweHai K4
eKiHwWi dasa BernwekTep aHcaMbBiHiH 9BONOUMACHIHA 8cepiH 3epTTey, Bbb
OH eki eTiMMeH >xaHe BCO >anmanan eHaereHHeH keniH GenwuekTepain,
opTawa enwemi 53+7 HM KypaFaHblH KOpPCEeTTi, avpbiKwa bIKTUMar
maHgep 30-40 HM AmanaloHbiHAA XaTTbl, MyHAan enwemgi 6enwekrep
Xannbl caHHblH 75% Kypaabl. Benwekrepain, apakallbIKTbiFbl OopTalla
ecenneH 730+20 Hm gewiH ynFangbl, aFHu 0enweKTepain ThiFbI3aplFbl 2 ece
Kiwipengi. CoHbIMeH KaTap, Kypambl MeH Mopdonorusaneik 6enrinepimen
TonTacTbIpblIFaH OGenweKTepiHiH opTawa enwemi apTypri esrepegi.
KeweHgi gedopmaumanbik eHgey Whibbik Topidni 6enwekrepaid oprawa
enwemMiH 7443 Hwm, an geHrenekke 55t6 HM gewriH apTTbipyFa anbin
kenegdi. 123+£3 Hm opTawa menwiepae ipi antbl Kbipnbl 6enwekTep nanga
b6onagbl. KBagpat Tepisai 6enwekTepiniH, enwemaepi esrepMmengi xaHe
yLWOypbIWThl XaHe conak dopMarnbl GenwekTepaiH Menwepi TUiCiHwWe
4243 xaHe 31 y 8 HM-Te aeniH TemeHaenai.

EkiHwi cdbazanapapiy 6enwek enwemingeri 6akbiiaHFaH esrepictep
€Ki KMHeTuKanblK npouecTiH 6ip mesringe nanga 6onysiH pactangbl: T
Aedopmaumns-biHTanaHabIpbinFaH bigblpaybl XeHe eKiHWi dasanapabliH,
GenwekTepiHiH gedopmaunsgan epyi. Tl-HbiH bigblpaybl antbl GypbiL
antMUHNA-MbIC BenLwekTepiH 6eniHyiHe, TadKLwanbl XxaHe AeHrenek 6en-
LeKTepaiH ipineHyiHe akenpi. EkiHwi dhasanapabib, GenwekTepiHii ge-
dopmaumagaH KewiHri epyi HoTwxkeciHge ywolypbIWTsl XoHe conak 6en-
LeKTepaiH opTawa meniwepi 41 HM-re geniH TemeHgensi.

KeweHai pedopmaumsigaH KeniH OenweKkTepAiH, ThiFbI3AbIFbIHbIH,
bGacTankbl KyWiHe KapaFaHga eki ece as3asTblHObIFbIH  EeCKepCek,
ekiHWi dasanapgblH  bernwekTepiHiH  Aedopmaums-MHOYKUMPIEHTeH
epyi KE pedopmauvsa-ctumynsumsnadFaH — bigblpaygaH — 6acbkim
npouecc ©Oonbin Tabbinagbl gen OGormkayFa ©onagbl. benwektepniH
aeopmauns-nHayumMpneHreH epyi 6enwekTepaid xaHe AUCNoKauusHbIH,
e3apa opekeTTecyiHeH Oonagbl. byn dakt ©3M-ta anbiHFaH
MUKpodpoTorpadumsanapaa xakcbl kepiHedi. Ananga, MyHOan Kypbinbim
KypyAblH 6acTbl cebebi He ekeHi alwblk cypak 6onbin kanagel. Kypbeinbimga
GernweKkTep AMCNOKaUMs XMHaKTanFaH XxaHe aucriokaums kabblipranapbl
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KanbiNnTackaH opblHAapAa opHanackaH armMaktap 6Gavkanagpl. EkiHwi
asa OernweKkTepiHiH, ANCroKaunsIMEH 9peKeTTecy 3aHAblfblFbl TiNTEH
TYCiHikci3. EkiHWI dhasa GernekTepi >XMHaKTanfaH Xepae AMCIoKauus
iLLKi KkepHey ocepiHeH 6onybl MyMmkiH. bBipak, ekiHwi dasanapabiH
GernwekTepiH 6eny NpoLeci AMCNOKaUMSHbIH XXUHaKTany anmMarbiHaarsl KE
aeopmaunsa-CTUMYNUPIIEHTEH biablpaybl HOTUXKECIHEH e 6Onybl MyMKIH.
CoHbIMeH KaTap, Kypbinbimaa 6enwekrep AMCNOKaUMsChl KO3FarnbICbIHbIH,
TOKTaTKbIWbl 6onaTbiH anmMakTapabl ga kepyre 6onagbl - 9roH OpoBaH
cunaTtTaraH MexaHu3mre CouKeC AWCNepCusnblK OepikTinikTiH, - yIri
KepiHiCTepiHiH nnncTpauusacel. byn xargaraa gucnokauus KosranbICblH
GenwiekTep Texeng,.

Tynipwik wekapanapbiHaa ga 6enwektep 6arikanagel. MyHga 6en-
LUEeKTepaiH XeHe OUCroKauusaHblH e3apa apeKeTTecyiHiH cunatbl Typa-
nbl Macene navga 6onagbl. bip xarbiHaw, KM cateicbiHga 6acTankbiga
a30ypbIWTHIK LWekapa nanga bonaTbliH KabbipFa nanga 6onagpl, cogaH
KeriH KE pnedopmauna-cTuMynuprieHreH biabipaybl HOTUXECIHAE eKiHLLUi
dasanapgplH GenwekTtepi GeniHedi. EKiHWI >XafblHaH, AUCHOKALUSHBIH,
KO3FarnbICbl eKiHWi ¢hasanapaply TbiFbl3 OpHanackaH GerweKTepiHiH, Ka-
OblpFacbl apkbinbl TOKTaTbiybl MyMKiH - OpoBaH OolbiHWa 6epikTikTi
KYLUENTY MexaHu3MiH xy3ere acblpy [23]. Opebuettepae K -ga 6en-
LUeKTepaiH epy MexaHu3mi Typarnsl 6omkamaap 6ip Hemece H6acka Tacin-
MEH onapapblH Kenbip MexaHuKanblK TYpreHyiH yCbiHaapbl: ANCOKaUUsIMEH
caTtbl KanbiNTacTblpy apKbiibl KECY, TexenreH Kosranbic (Bip karbiHOa
caTbl XXeHe benweKkTepaeri iLKi KepHeyiH Kanbintacybl), UCIOKaUUsHbIH,
XvHanyblHaH naviga 6onfFaH KepHeydiH acepiHeH KBa3WCbIHFbILW By3biny,
TexxenreH GenuiekTep, COHOaW-aK >XOfFapblda aWTbiIFaH MNpPOUECTEpPaiH,
GernweKTepAiH TYPaKThINbIFbIH XXOFaNTyFa OKeIyi )XoHe OHAa KepHeY KOH-
LeHTpaTopbIH Xacaywbinap [23]. Kes kenreH xargarga, 6enwexkreH Heme-
ce MexaHuvKanblk oparMeHTTey HOTUXKECIHEH arblHFaH OHbIH dparmMeHT-
TepiHae, KMCbIK WaFblH paguycbl 6ap 6eTTiH Oeniktepi atom geHreniHge
eTe KaTTbl - 6eTTik beniktep navga 6onaabl. MyHOam aMakTapablH, Xa-
HblHAa [MBOCc-TOMCOH TeHaeyiHe CalKeC, KaTTbl ePITIHAIHIH XeprinikTi Te-
ne-TeHAIK KOHLEHTpauusAChl YIIKEH KeneMHeH anpekarnga >xkofapbl Gona-
Abl. HoTuxecinge xapTbinan parmeHTTepaiH epyi MymkiH 6onagpl. KN4
KesiHge 60c opblHAAP MEH AMCIOKALMSHbIH XXOFapbl ANHAMUKAnbIK Tbl-
FbI3AbIFbl FIEriprey afieMeHTTepiHIH, aToMaapbl KenemMiHe XblngaMmablKTbiH,
anddysmsaceiHa biknan etesi.
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MyHOan epity mMexaHu3Mi Tene-TeHAik guarpaMmmanapbiHa Kawllbl
KenmMengi, onap yLiH Wwamarnbl KUCbIK BeTTep ic Xy3iHAe Xa3sblK Aen ecen-
Teneni. MymkiH, aTom GenwekTepiHeH axbipaTyFa KeMeKTeceTiH AWCMo-
Kaunsa sa4porapbiHbiH XaHbliHAA nanga GonaTbiH ipi XKeprinikTi cepniHai
KepHeyrnepAiH acepi 6onybl MyMmkiH. Byn ymbicta GenwektepgiH epy
MexaHu3Mi apHaibl 3epTTenmereH, cebebi 6yn Genek kypaeni macerne,
Gipak GenwekTepaiH KaTbiCybIMEH NPOLECTEPAiH PeTTiNiriH cunarray me-
XaHn3Mi BenweKkTepain, MexaHukanblk, doparMeHTaumananybl epyain 6ac-
Tankbl caTbICbiHAA MaHbI3abl hakTop Gonbin Tabbiaab.

BCO-ta cyblk nnemgeyni kockanga komnnekctik KIO-gaH Keniuri
KYPbINbICTbIH, oparMeHTTepiHiH COHLWAanbIKTbl KaTTbl XiHiLLKe XonakTap-
Fa CO3blFaHAbIKTaH, OHbIH OonnblK enweMiH 6aranay MyMmkiH 6onmagpl,
KengeHeH enwewmi wamameH 70-120 Hm kypaabl. EBSD tangaybiHaa 6af-
AapnaHy OypbIlWbIHBIH, kenwiniri 6ec rpagycTtaH apTblK eKeHiH KepCeTTi.
YnkeH OypbIlTbIK LWekapanapablH 6acbim Geniri maTepuangarel dopar-
MEHTTI HaHOKpucTangblK KypblfbIMHbIH KanbinTackaHblH kepceTeni. bb
xoHe BCO-Ta xanmanay agicimeH 2017 KopbITNAacbiH 6HAEreHHEH KEeRiHri
anblHFaH BEPIKTIK MaHi, COHAaln-aK KeniHr TEpMUSNbIK 6HAeY apKblrbl KaT-
ThIbIKTbIH, ©3repyiMeH Xakcbl kenicegi. MexaHukanblk kacueTtTtepi 1-kec-
Te[e KepcCeTinreH.

Kecte 1 - 2017 kopbITnacbiHbIH 6enmMenik TemnepaTtypaparbl
MeXaHUuKanbIK KacueTi

OHaey | 0, MMa | o, MNa| 5 %

0.2’

Bbb bIcTbIKTan 12 eTiMMeH xanmanay
+BCO+BCO cybiKTaw xanmanay + 394 202 27
TepMoeHaey (KOF. KapaHbi3)

BacTankbl ynriHi cTaHaapTThl

GepikTeHaipywi TepmoeHagey: 540°C-Tta 345 180 14
XymcapTy, benmenik Temnepartypaga cyaa

cybITy + 160°C eckipTy, 12 caraT

BE nen BCO-ta eHaeyoeH KeniHri GepikTik cunaTTamanapblHbiH,
aVTapnblkTan ecyiMeH Katap wMartepuan aca Wnemginik KacueTiH
KepceTegi. ©aeTTeri TepMUAnbIK 6epiKTEHreH antoMUHUIA KOpbITRanapbliH
TepMoeHaey onapAblH, OepikTiriH apTTbipFaHbIMEH WNEMAINIK KacueTiH
TeMeHgeTeTiHi Oenrini. bisgiH 3epTTeyimisge angpiH-ana BB enpenreH
Y¥T KopbITnaHbl KocbiMWa TepMoeHaereHae OepikTik >xaHe unemginik
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KacuneTTepiHiH OGip mesringe XorapblnanTbiHbl aHblkTangpl. OcbliHOawn
acepre xeTy bb xanmanay cuaktel Kl eHaey oficiH kongaHyra
GannaHbICTbl MyMKIH Gongpl. ATtan anTkanga, gedopmauusanblk acep
eTy y3akTbifbl gacTtypni KN sgictepimeH canbiCcThipFaHga 4 ecefeH aca
Kbickapdbl. CoHbIMeH KaTtap, Y¥T KypbinbiM KanbinTacTelpyMeH Gipre
TepmoeHaeyae aucnepcti 6epikTeHAipy apkbinbl OepikTiKTi apTTeipyFa
Keningik 6epeTiH KaTTbl epiTiHAIHI cakTangpl.

KopbITbIHAObI.

1. BB xarimanay kesinge kanbintacatbiH 2017 KOpbITAAChIHbIH, MUK-
POKYpbIbIMbI 6acTankbl AarbiHOAMa KypbifibIMbIH MENeHedi xaHe Tan-
WhIKTbI 6onbin kanagpl. ©TKi3y CaHbIH ke0enTy KesiHae TanwbiKTapablH
KanblHObIFbI Killipereai, y3blHAbIFbI apTadbl, apTblK d)asanapdblH Xofa-
pbinaybl Garkanagbel. Ynrinepgid, dopmanapbiH e3repTyre HerisgenreH
reomMeTpusanblK a@EKT KOpbITAaHbIH TYMIPLUIKTI KypbIrbIMbIHbIH, 3BOSHO-
uuscbiHaa 6ackiM pen atkapagbl. CoHblH cangapbiHaH BB bicTbikTam
Xanmanay KesiHae KentereH TYMipLikTepAin Aedopmanmnacsl canbICTbIp-
manbl Typae Gipkerki xxy3ere acbipbiniagpl.

2. 2017 xopbITRACLIHbIH, XyKa KYPbITbIMbIHBIH 3BOJSTOLMACH! KEe3iH-
e xannbl ypaic 6enrineHai. bipiHwigeH, keH wekapanel a3 bargapnax-
FaH gucnokaumnanblk (YALWbIKTbI) )KONaKThl KypbinbiM KanbinTacagbl. OgaH
KEWiH onapAblH, KypblinbiMbl Xakcapaabl, bipiHwi ke3eHae onapabliH Ka-
NbIHAbIFBIHBIH, KiLLipetoi MeH gucnokauus KanblHObIFbIHBIH apTybl canga-
pblHAH AUCNOKaUUASNbIK LUeKapacblHbIH, KanblHObIFbl XiHiLLKepeai oHe
pettenedi. benrini 6ip «CbiHM» AedopmMaums OBpPEXeCi XKoHe TuiciHwe
aucnokauusa KypamaapblHbIH XXOFapbl TbIFbI3AbIFbIHA XETKEH ke3ae guHa-
MUKarnblK KanTapy >XeHe AMHaMUKanblK KamTa KpucTangaHy npouectepi
KopbiTnaga G6enceHe 6acranabl. BB xarimanay npoueciHge KopbiTnanbik
KYPbINbIMHBIH, MapamMeTpriepiHii, e3repy cunatbl y34iKCi3 AMHaMUKanbIK
KanTa KpuctangaHy MexaHu3MiHe CaMKeC XXaHa HaHOMeTpIiK enwemaeri
TYMIPLUIKTEPAIH KanbinTacyblH KepceTeni.

3. 2017 kopbITNacbiHbIH, 6acTankpl gavbiHgamackiH BB 12 eTimmeH
Xanmanay 3rekTpoHAbIK-MUKPOCKONUANbIK KoHTpacTTel KIO maTtepnan-
AapbliHa ToH KanTa KpucTangarFaH Tynipwiktep (240 HM) apanac HaHOKY-
pbINbIMAbLI KanbiNnTacTblpyblH KAMTaMachi3 eTei.

4. Bb bicTbIKTAN gedopmaumsanay anoMUHUROEH OypbIHFbI KaTTbl
epITIHAIHIH anTapnbIKTan blablpaybl XXoHe OHbIH 6HIMAEPIHIH, KanbinTacybl
apKbiNbl aHbIKTanFaH peHTreHAiK audpakums aaicTepiHiH anTapnbiKTam
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blAbIPAybIMEH KapKbiHObI €CKipTy TyFbidbanabl. OH eki eTimmeH Bb xan-
ManafaHHaH KewiH, KaTTbl epiTiHAI HeridiHeH KopbITnasbIK 3fieMeHTTEPMEH
anMacTbIpblniagbl XXaHe KeWiHHeH eckipTyre kabineTTi bonagpl.

5. 2017 kopbiTnacbiH Bb bICTbIKTal xanmanay, apTblk dpasanapgbiH
GernweKTepiHiH Kenemaik yrneciH e3repTnecteH, anTapribikTan ycaktanybl-
Ha kebiHece ipi pasanbik Genwekrepmed (CuFeMn).Si,Al, skeredi. T
dasanap Tnimai bargapra ne bonaabl xaHe xarimanay OafbITbIMEH Cbl-
3blKTap Ty3in opHanacagbl

6. 2017 anmtoMmuHUI KopbiThackiHaa Bb-Te xaimanaraHga, KopbiTna
MaTpuuacbiHaarbl AUCTOKaUMS ThiFbI3ObIFbiHbIH, 8-9-Fa aeniH ~ 8x10' m2
OeHreiHe geniH ecyiHe anbin kenedi. byn Kpuctangblk TopablH MUKPOKep-
HeyiHiH, ynFatobiMeH bipre OKP menwwepiHiH eki ece a3atoblHa akeneai. byn
Xarganga matpuuaHbliH TOprbl napameTpi MOHOTOHAbI e3repMenai: arn-
ObIMEH ONn KYPT TeMeHAeNdi, CooaH KewiH XoFapbinan mMakcumangbl 6epik
ecKipTinreH gedopmaumanaHbaraH KOpbITNaHblH MaHAEPIHE XaKbiHaaNabI.

7. Me3ogeHnrengeri (MUMKpoOH enwemai 6enwekrep) ancnepcti 6en-
wekTepaiH 6akbinay bb xxanmanay kesiHge Genwektepain apacbiHAarb
KawbIKTbIK 21-0eH 14 MKM-re OeniH TOeMeHAEereHiH kepceTTi, Oyn Gernwek-
TepAiH ThIFbI3ObIFbIH LAMaMeH eKi ece kebetiMeH Calkec Kenegi.

8. MukpopgeHrengeri GenwekTepaid caHablk cunaTtTamanapbiH Tan-
aay (HaHomeTpnik enwemai 6enwekTep) xuHakTanfaH gedopmaunsiHbIH
XOFapbinaybiMeH GenwiekTepaiH apacbiHAarbl opTalla KallbIKTblK 132-
aeH 70 Hm-re geniH eki ece asasigbl, 6yn GenwektepaiH ToiFbI3abiFbl 10
HM-re wamaMeH 4 ece apTyblHa CaliKec Kerneai.

Makana «bypaHganbl MiwiHGinik neH GoMnbIK CbiHambl OPHbLIKTbI
BipikTipin donbraHbl xanmanaraHga antoMUHUA KOpbITAACkIHaH xacar-
FaH KaHbINTbIpAbl AaliblHOAMaHbIH KYpPbIfbiCbl MEH KAcWeTi» aTTbl AWUC-
cepTaumsnbIK XyMbICbIH opbiHaay 6apbicbiHaa K.M.CaTtbaeB aTbiHOafbI
Kasak ynTTblKk TEXHUKAIbIK 3epTTey YHUBEPCUTETIHAE XKa3bingbl.
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'KaparaHAMHCK1I rocyiapCTBEHHbIA TEXHUYECKUIA YHUBEPCUTET,
r.Kaparanga, KasaxcraH
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r. Kaparanga, KasaxcraH

KOPPO3WOHHO-CTOUKUE MHOIO3JIEMEHTHBIE
NMOKPbITUA

AHHoTauus. B pabote npuBoauTcst KpaTkmin 0630p paHee BbINONHEHHbIX MUCCre-
[OOBaHV U MONyYeHbl HOBbIE Pe3yrnbTaTbl MO MHOTO3MEMEHTHBIM YNPOYHSOLLIM
N KOPPO3MOHHO-CTOMKUM MOKPbLITUSIM. [INa MccrneaoBaHust NOKPbITUIA UCMOSb30Ba-
TINCb COBPEMEHHbIE METOAbI ONTUYECKOW, SNEKTPOHHON 1 aTOMHO-CUIIOBOIN MUKPO-
CKOMUU, PEHTTEHOCTPYKTYPHOIO aHan1aa, HaHoMHAEeHTUpoBaHusl. OGHapyXeHo, YTo
nokpbiTre 12X18H10T+Ti, nonyyeHHoe B cpefe a3oTta, umeeT TBepaocTb 35,8 [Mla.
CeepxTtBepaas nneHka Ti-Si-N nmeet TBepaocts 28,4 [Mla. Takoe NoKpbITUE MOXET
MCMosb30BaTbCA ANS YNPOYHEHNSI UHCTPYMEHTASbHOM CTanu BO MHOMMX Npoun3Bos-
cTBeHHbIX npouecco. OBHapyxeHo, 4To nokpbiTve 12X18H10T+Cu, nonyyeHHoe
B Cpefe aproHa, MMeeT KOPPO3NOHHY0 CTONKOCTb B 20 pas Bbille, YeM y ctanu 45.
Temnepatypa pekpuctannmsaumm Takoro nokpbituin Ha 300°C Bbille, YeM y cTanm
45. Takoe NoKpbITUE MOXET ObITb MCMOMb30BAHO AJ151 YBENMYEHUS pecypca paboThbl
AeTane TennoBbIX 3NeKTpocTaHumiA. CUHTE3 MOKPbLITUIA NPOBOAMIICA HA OCHOBE
TEOPETUYECKUX NPEACTABIEHUA O CBA3M NOBEPXHOCTHOW SHEPrMN CO CBOMNCTBaMMU
noKpbITUA. Takas MoAenb NpeasioxkeHa BnepBble.

KniouyeBble crnoBa: nokpbITe, KOPPO3usl, TBEPAOCTb, KAaTo4, MUKPOCKOMMUSI.

Tyningeme. Makanaga GypbIH XyprisinreH sepTreynepre Kbickalla Lony xacar-
FaH XoHe kern anemeHTTeri 6epikTeHAIpy XaHe Koppo3usFa Tesimai kantamanap
OoMblHWA XaHa HaTwxenepre Kon XeTkisinreH. Kantamanapgbl 3epTrey YLiH
ONTUKAnbIK, SMNEKTPOHAbI X8HEe aTOMAbIK KYLUTIK MUKPOCKOMNTbIH, PEHTreHAiK Ky-
pbiNbIMAbIK TangayablH, HAHOLLETHICTIH, 3amMaHayu aficTepi KongaHbinFaH. A3oT
opTaga anbiHFaH 12X18H10T+Ti kantamackl 35,8 Tla KaTTbiNbIKKa Ue ekeHairi
aHblkTanabl. Cynep-kaTTbl Ti-Si-N nneHkacel 28,4 Mla kaTTbinbikka ne. MyHaan

Pa6oTa BbinonHeHa no nporpamme MOH PK. Mpant Ne 0118PK000063.
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Kantama kenTereH eHAipic npouecTepiHAe acnanTblk O0onaTTbl HbIFAWUTY YLUIH
nanganaHbinybl MyMKiH. AproH opTacbiHga anbiHFad 12X18H10T+Cu kantama-
cbl 6bonat 45-ke kaparaHga 20 ece >xoFapbl KOPPO3usaFa TesiMainikke ne ekeHairi
aHbikTanabl. MyHgan kantamanapgbiH KanTa KpuctangaHy TemnepaTypacbl 45
6onaTtka kaparanHga 300°C >xofapbl 6onagbl. MyHOam kantama Xblly 3nekTp
CTaHUmMANapbIHbIH 66niKTepiHiH Nanganady MepsimiH y3apTy YLWiH nanganaHbinybl
MYMKiH. KanTamanapabl cuHTesney 6eTTik aHeprusaHbl xaby kacueTTepimeH bipre
TeopuvAnbIK TyXXbipbiIMAamanap Herisinge ysere acbipbingbl. byn mogenbai 6i3
OipiHLWIi peT yCbIHbIN OTbIPMbI3.

TyniHai ce3pep: kanTama, KOPPO3US, KATTbINbIK, KATOA, MUKPOCKOMUSI.

Abstract. The paper gives a brief overview of earlier studies and obtained new
results on multi-element hardening and corrosion-resistant coatings. In order to
study coatings, modern methods of optical, electron and atomic force microscopy,
X-ray diffraction analysis, and nanoindentation were used. It was found that the
12X18H10T+Ti coating produced in a nitrogen medium has a hardness of 35.8
GPa. The super-hard Ti-Si-N film has a hardness of 28.4 GPa. Such a coating can
be used to harden tool steel in many production processes. It was found that the
12X18H10T+Cu coating obtained in the argon medium has a corrosion resistance
20 times higher than that of steel 45. The recrystallization temperature of such coat-
ings is 300°C higher than that of steel 45. This coating can be used to increase the
service life details of thermal power plants. Synthesis of coatings was carried out on
the basis of theoretical concepts of the connection of surface energy with the prop-
erties of coatings. This model was proposed by us for the first time.

Keywords: coating, corrosion, hardness, cathode, microscopy.

BeepeHue. B nonynapHon kHure Mporiccmana A. «Koppoaus ans
Bcex» [1] oTMevaeTcs, YTO NepBOe Hay4yHOe UCCregoBaHUe Koppo3nm
6bino npoBeaeHo ewe B 1788 r.! Cenvac, cnycta 230 neT, Hayka O Kop-
po3nn, Kak U MHOrMe Apyrue, npespaTtunacb B MeXAMCLUNIMHAPHOE
HanpaeneHune. NMoMMMO TPaAMLMOHHBLIX HayK, TakMx Kak MeTannyprus,
du3vka MeTannoB, XMMUsS, MatepuanoBefeHue, MNOSBUINCHL HOBbIE
HanpaBrieHNs — CUHepreTnka, HaHoTexHonorum. Bcé Gonbliee BHUMa-
HWe yaensieTcs NOBEPXHOCTHbIM SIBIIEHVMSM, NMPOTEKaKLWUM Ha rpaHu-
ue pasgena ¢as u 3aTparMBaloLnX TOHKME MPUNOBEPXHOCTHLIE CIOMW.
ViccnegoBaHMe MOBEPXHOCTM, HA KOTOPOW M pasbirpbiBalOTCA KOPPO-
3MOHHbIE MPOLECChI, HA4YaTO CPaBHUTENbHO HEOABHO Mocne Co3h4aHus
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aTOMHO-CUMOBOM, TYHHEIbHON MUKPOCKOMNUMK, PacTPOBOW 3IIEKTPOHHON
MMKPOCKOMUN BbICOKOTO pa3peLueHns, OCTUXEHNSA BbICOKOTO 1 CBEPX-
BbICOKOro Bakyyma. [MpakTnyeckm Bce COBpPEMEHHbIE NPeaCcTaBlieHMs O
Koppo3uun 1 meTogax 0opbObl C HE OTpakeHbl B MOHorpadgusx [1-9].
3a nocrnegHue rogbl cTanu pasBMBaTbCSA Takume HanpaBfeHUs Kak Bbl-
cokoTemnepaTypHasi, paguaunoHHass u gp. Buabl kKoppo3uu. B Kasax-
cTaHe akTyanbHa 6opbba C KOPPO3MOHHBLIMU MPOLEeCcCamMn B YronbHbIX
LaxTax MU3-3a BbICOKON arpecCUBHOCTU LWaxTHbIX BoA [10,11], Ha HedTA-
HbIX TpybonpoBogax, U3-3a Hanuunsa MMKpoanemeHToB [12,13], Ha Te-
NNOBbIX ANEKTPOCTAHLMSAX, N3-3a TENNOBbLIX HAarpy3ok Ha obopygoBaHne
n Tpybonposoabl [14].

B HacTosien paboTe obcyxagaroTcst BONPOChI 3aLUTbl OT KOPPO3nUn
rOPHO-LLAXTHOro obopyaoBaHus, aHepreTnyeckoro obopyaosanmst TOL,
HepTaHbIX TPyOONpPOBOOOB U T.A4.

MeTtoabl nccnepoBaHua. VIOHHO-NNa3MeHHbIE NMOKPbITUS HAHOCK-
nucb Ha yctaHoBke HHB-6.6/11 Ha mogenbHble obpasubl 1 Ha pearnb-
Hble geTanu. VMicnonb3oBanucb KOMMNO3WULMOHHbIE KaTtoabl Cr—Mn—-Si—
Cu—Fe-Al, Fe-Al, Zn-Al v gp. Vcnonb3oBanocb Takke 0AHOBPEMEHHOE
pacnbinieHme katogoB 12X18H10T mn katogos Cu, Al, Zr n gp. B wnc-
creoBaHUsAX UCMONb30Barcad ONTUYECKUA MeTannorpaduyeckui Mu-
KpOCKOM «3MNUKBAHT». JNeKTPOHHO-MUKPOCKOMMYECKOoe uccrnefoBaHne
NPOBOAMIMOCE Ha PacTpoBOM 3MEKTPOHHOM mukpockone MIRA 3 dup-
mMbl TESCAN. Mukpockon OCHalLeH CUCTEMOW AEeTEeKTOPOB, KOTOpble
PErMCTPUPYIOT pasnu4YHble curHanbl, obpasywlinecs B pesynbraTte
B3aMMOZEWNCTBMS My4yKa 3NEKTPOHOB C MOBEPXHOCTbIO 0bpasua. [deTek-
TOp BTOPUYHBLIX 3nekTpoHoB (SE — Secondary Electrons) nossonser
nony4atb n3obpaxkeHms ¢ Tonorpadpuyecknm KoHTpactom. A cuctema
PEHTTEHOBCKOrO 3HEProgMcnepcnoHHoro MmkpoaHanmaa X-Act (Oxford
Instruments) no3BonsieT nokanbHO OnNpefenaTb 3MEMEHTHbIN COCTaB
Ha noBepxHoOCT obpasua. ViccnegoBaHne ¢a3oBOro coctaBa M CTPYykK-
TYpPHbIX MapaMeTpoB 00pa3LoB NpoBOAWUNIOCH Ha AudpakTomeTpe
XRD-6000 Ha CuKa-u3nyvyeHun. AHanu3 ¢a3oBoro coctaBa, pasMmepoB
obnactent KOrepeHTHOro paccesiHusi, BHYTPEHHUX YMPYrux Hanpsxe-
HuA (Ad/d) npoBefgeH ¢ ucnonb3oBaHmem 6a3 gaHHbix PCPDFWIN un
PDF4+, a Tak e nporpammMbl nonHonpogunbHoro aHanmsa POWDER
CELL 2.4. VlamepeHune TonwmMHbl MOKPbLITUIA MPOBOAUITOCH C MOMOLLbIO
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MHOTOYHKLMOHANBLHOrO pacTpoOBOro 3fEKTPOHHOINO MUKPOCKOMNa C WH-
TErPUPOBAHHON CUCTEMOWN (POKYCUMPOBAHHOINO MOHHOro nyyka Quanta
200 3D. [1ns uccrnegoBaHus NOBEPXHOCTM NMOKPbITUI B HAHOMacLiTabe
ncnosnb3oBancs atoMmHo-cunoBon Mukpockon NT-206. MukpoTBepaocTb
onpegensnacb Ha Mmukpockone HVS-1000A. [1nsa onpeaeneHns HaHOT-
BEPAOCTU MOSYyYEHHbIX MOKPbLITUIA MCMNOfb30oBanacbk 3oHgoBas nabopa-
Topusa Ntegra ¢ nHaeHTopom bepkoBuya. KopposmoHHasi CTOMKOCTb Mo-
kpbITus onpegenanacek no FTOCT 9.908-85 no noTepe mMacchl NOKpPbITUSA
(cnnowHasi koppo3us).

Pe3ynbTatbl uccnegoBaHusa. B kayecTtBe npumepa Ha pucyHke 1
nokasaHo usobpaxeHune, NONy4eHHOEe Ha pPacTPOBOM 3NIEKTPOHHOM MU-
kpockone (P3M) nokpbitna 12X18H10T+Ti.

3pech, Kak M B cnyyae kapbuga TuTaHa, HabnwogaeTcsa 3Hauu-
TenbHas OUCMOKaLMOHHAas CTPyKTypa, KoTopasi CBMAETENbCTBYET O
O0MNbLWINX BHYTPEHHUX HAMPSPKEHMAX, BO3HUKAKOLLMX MPU OCaXOeHUu
NoKpbITUN. Ha pucyHKe 2 npeacTaBrieHbl PeHTreHorpamMmmbl NMOKPbLITURA,
a B Tabnuue 1 mnx dasoBbii cocTaB. B rasoBon cpede aproHa CTpyk-
Typa MOKPbITUSA 3HAYUTENBbHO M3MeHsAeTcd. Ha pucyHke 3a nokasaHa
MUKpOCTPYKTYpa nokpbitua 12X18H10T+Ti B razoBo cpefe aproHa, a
Ha pucyHke 3b - ero nonepeyHoe cedeHne. B Tabnuvue 2 nokasaH ane-
MEHTHbIN COCTaB.

PucyHok 1 - POM nokpeitna 12X18H10T+Ti Ha cTanu 45 B razoBon cpefe asoTa
C oTrnevaTkoMm nHAeHTopa pasHbiM 524,8 HV 1 1660,2 HV
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PucyHok 2 - PertreHorpamma obpasua 12X18H10T+Ti B rasoBov cpefe a3oTa

Ta6nuua 1 - CTpykTypHO-ha3oBbI cocTaB NokpbiTUs 12X18H10T+Ti B
ra3oBoW cpepe a3oTa

O6HapyxeH- | ConepxaHue | MapameTtpb) pe- | Pasmepsbl

OBpaseu| Hble pasbl | a3, 06.% wetkn, A OKP, HM
12X18H10T+Ti FeN, ys0 9,8 a=4,592 10,35
B ra3oBow cpege TiN 85,5 a=4,240 14,71
asora Fe-a 4,6 a=2,864 7,29

PucyHok 3 - MukpocTpykTypa (a) u nonepeyHoe ceveHne (b) nokpbiTus
12X18H10T+Ti B ra3oBon cpefe aproHa
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Tabnuua 2 - AneMeHTHbIM cocTaB NnokpbiTua 12X18H10T+Ti
B ra3oBOW cpeae aproHa

Element Wt, % At, % K- Ratio Z A F
N K 10,26 11,68 0,1089 1,0015 0,9839 1,0765
CrK 16,05 16,83 0,1750 0,9981 0,9836 1,1103
Fe K 64,96 64,40 0,6408 0,9980 0,9798 1,0089
Ni K 8,73 8,10 0,0840 1,0127 0,9502 1,0000
Total 100,00 100,00 - - - -

bbina onpegerneHa HaHoTBepaocTb NokpbITUs 12X18H10T+Ti B raso-
BOV cpefe a3oTa, C MOMOLLbK HACTOSBbHON CUCTEMbI HAHOUAEHTUPOBAHMS
no metogy Onueepa n ®apa ¢ ucnonb3oBaHWeM MHAeHTepa bepkosuya
npv Harpyske 1 rp. n BpemeHu Bbiaepxkmn 15 ¢, kotopasi pasHa 35,808 [Tla,
yTto cooTBeTcTByeT 3316,2 en. TBepgocTn no metody Bukkepca. Kpowme
TOro, ObINM onpegeneHbl MoAyrb TekydecTn nokpblTua 12X18H10T+Ti B
rasoBoW cpefe a3oTta, KoTopblr paBeH 378,56 [Tla, TekydecTb, koTopasi co-
craBnget - 0,15%, n penakcaums nokpbiTud, kotopas pasHa 0,05%. Ons
onpeneneHns Bcex BhilLe NepPeYncrieHHblX napaMeTpoB Obino onpenene-
Ho uncno lNyaccoHa ans nokpbiTns 12X18H10T+Ti B rasoBoli cpefe a3oTa,
paBHoe npubnuantensHo 0,27.

Ha pucyHke 4 nokazaHbl ACM-n3o6paxeHnsi nokpblitust 12X18H10T+Zr
B ra3oBOW cpefe aproHa u asota. 34echb HabngaeTcs CTPYKTypa, Kak U B
cnyyae Ti, Al, Cu n gpyrux.

B Tabnuuax 3 1 4 npuBefeHa ckopocTb kKoppo3um npm 600°C nccne-
O0BaHHbIX NOKPbLITUN, KOTOPasa onpeaensnack no dopmyne:

v, =Am/S-t,

roe Am - yobinb (yBenuyeHne) maccol; S - nnowaab 06pasua; t - Bpems.

b)
PucyHok 4 - ACM-un3obpaxenusi nokpbitua 12X18H10T+Zr B rasoBon cpege
aproHa (a) n asorta (b)
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Ta6nuua 3 - CkopocTb Koppo3uu npu 600 °C nokpbITUS,
nony4yeHHOro B cpefe aproHa

MokpbiTne CkopocTb koppo3uu, /M3y
O6pasew 6e3 nokpbITUs, cTanb 45 2,84
12X18H10T+Zr 1,22
12X18H10T+Zn-Cu-Al 0,72
12X18H10T+Fe-Al 0,28
12X18H10T+Zn-Al 0,71
12X18H10T+Al 0,24
12X18H10T+Cu 0,13

Ta6nuua 4 - CkopocTb kKoppo3uu npu 600°C nokpbITUs,
nony4eHHOro B cpefe a3oTa

[NokpbiTHE CKopoCTb KOpPPO3MK, I/M?-Y
O6pasew 6e3 nokpbITUs, cTanb 45 2,84
12X18H10T+Zr 1,76
12X18H10T+Zn-Cu-Al 1,03
12X18H10T+Fe-Al 0,40
12X18H10T+Zn-Al 1,02
12X18H10T+Al 0,34
12X18H10T+Cu 0,19

O6cyxaeHne pe3ynbTaToB. [1s NoNy4eHnst Ka4eCTBEHHbIX MOKPbI-
TUR, NPUrOAHbLIX NS paboTbl B pasnuyHbIX YCIOBUSX, BKIOYas aKCTpe-
MasnbHble (BbICOKME TemnepaTypbl, 3HaYUTENbHbIA abpasvBHBIN M3HOC
1 7.4.), Heobxoamma 4YeTkast HpopmaLms O COCTOAHMU 1 CBOWCTBax Mo-
BEPXHOCTM, Ha KOTOPY HAHOCUTCS MOKpbITUE. [0 HACTOSALLEro BpEMEHN
nonyyeHve yHKLUNOHamNbHbIX MOKPBITUNA LU0 METOAOM NPOO6 1 OLMBOK.

BnepBble yaanoch nokasaTtb posib MOBEPXHOCTHOWM 3Heprum (MoBepX-
HOCTHOrO HaTshkeHus1) B hOPMUPOBaHUN MNa3MeHHbIX NOKpbITMIA [15,16].
M3aMepsATb MOBEPXHOCTHYHO 3HEpPruMio TBepAbIX Ten npobrnematuyHo, no-
CKOJIbKY aTOMbl TBEPAOIO TEMa HE MMEKT BO3MOXHOCTM CBOOOAHOIO ABU-
XKEHUS, KaK y XuakocTu. VcknoveHne cocTaBnsalT YNCTbIe MeTansbl Npu
TemnepaType OnM3Koi K TemnepaType NnaBrieHusl, Korga noABWXKHOCTb
aToOMOB TBEpPAOro Tena crtaHoBUTCS 3ameTHou [17]. o pa3mepHoi 3aBu-
CMMOCTU (P13MYECKOro CBOWCTBa TBEPAOro Tena yganocb pas3paboTtatb
METOAMKY M3MEPEHUS] NMOBEPXHOCTHOIO HaTsKeHus TBepabix Ten [18] n
nokpbITnii [19,20]. CBSI3b NOBEPXHOCTHOM 3HEPTUN C KOPPO3MOHHBLIMU MPO-
Leccamm nokasaHa B paboTax [21-23].
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Cpenaem, npexae BCero, CpaBHEHWE HaHOTBEPAOCTW MOKPbITUSA
12X18H10T+Ti ¢ yxe n3BecTHbIMN MaTepnanamm (tabnuvua 5).

Tabnuua 5 - CBoncTBa MaTepuanoB, pacCYuTaHHble
no AaHHbIM HaHOUHAEHTUpoBaHuA [23]

MaTtepuan H, IMa | E, Ma | R, %
Menb 2.1 121 14
Tutan (OT4-1) 4.1 130 19
MHorocnoiiHas nneHka Ti/a 8,0 128 34
AmopdHas neHTta Zr-Cu-Ti-Ni 11,5 117 42
Kpemnuia (100) 11,8 174 62
ToHkast nneHka Ti-Si-N 28,4 295 62
12X18H10T+Ti asor 35,8 379 -
12X18H10T+Ti aproH 3,7 111 -

PesynbTaT cpaBHeHMS1 MokasblBaeT, YTO HAHOTBEPAOCTb MOKPbLITUS
12X18H10T+Ti B cpeae a3oTa NPeBOCXOAUT BCe NpeacTaBfieHHble B Ta-
6nuue 5 maTepuwansl, cpeou KOTOpbIX MOCMEAHUE TpY UCMONb3YHTCA
KaK ynpodHsilowme n abpasmBHble MOKPbITMSA. HaHOTBEpPOOCTb MOKPbLITUSA
12X18H10T+Ti B cpeae aproHa 6nmska K HAGHOTBEPLOCTU YNCTOrO TUTaHa,
KOTOPbIV NCNOMNb3yeTcsa Ansa obLmMBKM kopabren, NogBOAHbIX NOAOK U T.4,.
Mpennaraembie NOKPLITUS OTNNYAKOTCA CBOEN SKOHOMUYHOCTBIO U MPOCTO-
TOM UX HaHeceHnsa. OHM MOryT MCNONb30BaTLCS ANs YNPOUYHEHNST BObLLON
HOMEHKNaTypbl OeTanei ropHO-LUaxTHOro, SHepreTnyeckoro obopyaosa-
HUs. MpoOHbIe 3KCNEpPUMEHTbI Ha AeTansx 3aBofda «[ OpHble MallUHbI»

«ApcenopMuttan Temuptay» n petansax TOU-3 «KaparaHgasHepro-
LEeHTp» MoKa3anuM MepCrneKkTUBHOCTb MCMOMb30BaHUSI 3TOTO  MOKPbITUS.
CpaBHUM Tenepb pesynbTaTbl KOPPO3UOHHBIX UCMbITaHWI (Tabnuubl 3, 4).
B Tabnuvue 6 npegcraBneHa CKOPOCTb KOppo3uu Hauboree Koppo3UOH-
HO-CTOMKMX cTarnewn. V13 cpaBHeHnst pe3ynbTaToB Tadnuy 3, 4, 6 creayeT Bbi-
BOA: KOPPO3NOHHAsA CTOMKOCTb BOrbLUEN YaCT! UCCIeA0BaHHbIX NMOKPLITUIA
He ycTynaeTt Hanbornee KOppPO3NOHHO-CTOVKUM CTansim.

Ta6nuua 6 — CKopocTb KOppo3uu Haubonee
KOPPO3MOHHO-CTOMKUX CTanen

Mapka ctanu CKOpOCTb KOPPO3MK, I/M?-Y
X23H28M303T 0,21
X23H27M3T 0,26

X18H12M3T 0,80
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Tem Gornee, noboe 13 NOKPbITUI, NPUBEAEHHBIX B Tabnuuax 3 n 4,
3HAYNTENBbHO NPEBOCXOANT KOPPO3NOHHYK CTOMKOCTb CTanm 45, koTopas
LUMPOKO MCMOSb3YeTCHA Kak KOHCTPYKUMOHHAsA CTanb Npu U3roTOBMEHUN:
Bas-LeCTepHEN, KOreHYaTbIX U pacnpeaenuTenbHbIX BanoB, LWEeCTEPHEN,
wnuHaenen, 6angaxen, LMNUHOPOB, KynadykoB u gpyrux. Ocoboe BHU-
mMaHue npegctasnseT nokpbitne 12X18H10T+Cu kak ¢ 9KOHOMUYECKON
TOYKN 3PEHNS, TaK M C TOYKM 3PEHUS TEXHONOMMN NX HaHeCEHUSA. MOXHO
3TO MOKPbITUE HAHOCUTb HA AeTanu FOPHO-LLUAXTHOrO, 3HEPreTUYECKOro,
Xnmun4yeckoro obopyaoBaHusi. OHO BblOEPKUBAET U BbICOKME TeMMNepaTy-
pbl (Tabnuua 7). TemnepaTtypa Havyana pekpuctannmsaumm ctanm 45, Ha
KOTOPYH HaHOCUITUCb UCCreaoBaHHble MOKpbITUS, cocTarnsieT 1023 K.

Ta6nuua 7 - Temnepatypa pekpucTannmsauum MHOTO3JIEMEHTHbIX NOKPbI-
TUW, NONYYEHHbIX B cpeae aproHa

MokpbiThe | T.K | MokpbITHe | T.K
12X18H10T+Zr 951 12X18H10T+Zn-Al 1076
12X18H10T+Zn-Cu-Al 1071 12X18H10T+Al 1121
12X18H10T+Fe-Al 1266  12X18H10T+Cu 1416

BbicokoTemnepaTypHasi KOppo3usi XapakTepHa Ans TEMoBbIX 3riek-
TpocTaHumn. OcHoBon TOLL ABNSIHOTCA KOTENbHbIE arperaTtbl C eCTECTBEH-
HOV LMPKYNsiLMen 1n NpsiMOTOMHbIE arperatbl, COCTOSILLME U3 CriegytoLmx
OCHOBHbIX Y3I10B: Kapkacbl; 6apabaHbl, yCTpOCTBa Ansi cenapaumm Bnarm
OT Mapa 1 CTyneH4yaToe NcrnapeHune; aKkpaHbl (pagnaumMoHHas YacTb); napo-
neperpeBaTenu; yCTpoMCcTBa AN perynupoBaHnst neperpeToro napa; Bo-
OsiHble 9KOHOMaW3epbl; BO34yxonogorpesarenu; obMypoBKka 1 rapHUTYpa;
YCTPOWCTBA AN O4MCTKM NOBEPXHOCTEN HarpeBa; apMaTypa; TArogyTbeBble
ycTaHoBKW. [1Ns1 3rotoBneHns getanen KoTernbHbIX arperatoB NPpUMEHSIHOT-
CH BbICOKOKAYECTBEHHbIE copTa cTarnen. M3 yrnepogucTon ctany usrotas-
NMBAKOT 3KOHOMaM3ep, 3KpaHbl U GapabaHbl KOTENbHbIX arperaTtos, pabo-
Tamwmx npyu Temnepatype ao 450°C. lNMpu temnepartype 6onee 450 °C
MPOYHOCTb YIIEPOANCTON CTanm pe3ko CHmxaeTcs. [oaTomy Ansa narotos-
neHvs getanen, paboTtarolmx npu Gornee BbICOKUX TemnepaTypax, npu-
MEHSIIOT CrieLmarnbHYH XapOoCTOWKy CTarb, B COCTaB KOTOPOM BBOOAT He-
BonbLUOe KONMYECTBO MonMbaeHa, Xxpoma, HUKens. V13 Hu3konermpoBaHHoON
ctanu mapok 12X1M® 1 15X1M® nsrotaBnmnBaroT 06bIMHO pagnaLMOHHbIE
MOBEPXHOCTW HarpeBa MPSAMOTOYHbIX KOTENbHbBIX arperatoB v naponepe-
rpeeartenu, pabotatowme npu TemnepaType go 540°C. OagHoli 3 Hanbonee
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YKapOoCTOMKNX SIBNSIETCS XPOMOHWKeneBasi cTanb Mmapkn 12X18H10T aycte-
HUTHOrO Kfacca, Ha3blBaeMOW TakKe Hepxaselollen CTanblo, Y KOTOPOW
rnervpyrowme gobaekm Hukensa n xpoma gocturatot 30% maccel meTanna.
W3 aTol ctanu nsrotaBnuBaroT TPyObl BLIXOOHOM YacTu naponeperpesare-
nen KoTernbHbIX arperaToB BbICOKOrO AaBreHWsl, MeTarns KoTopbix pabotaeT
npv TemnepaTtypax (570-650)°C. B cocTaBe cTanu Kpome Xxpoma 1 HUKErS,
nmeeTcs HebOomMbLLOe KONMYECTBO TUTaHa, CTabunmanpyowero CTpykTypy
cTanu npuv BbICOKON Temnepatype. OCHOBHbIMU NMpenMyLLecTBaMm aycTte-
HWUTHOW CTanu SiBMSOTCA ee BbICOKas XaponpoyYHOCTb Y CMOCOBHOCTL Npo-
TUBOCTOATb KOPPO3MM MpU BbLICOKOW TemnepaTtype 6narogaps BbICOKOMY
cogepxanuto xpoma (18%) n Hukens (12%). B To ke Bpemsi, ayCTeHUTHas
cTanb BO MHOro pa3 Jopoxe nepnutHon. B Tabnuue 8 nokasaHo yBenuye-
HMe pecypca paboTtbl getanen TOL, ¢ nokpbitnem 12X18H10T+Cu.

Tabnuua 8 - YBenuyeHue pecypca paboTbl HeKoTopbIX AeTanen TIL
YBenuyerHve

Hetanb MokpbiTne pecypca paboTi
gOTOpr, [uckn, nonatku, 6onThbl,
aHaaXu, rarku, WNUAbKU 1 apyrue
neTanu, paGoTatoLLme 4o 780°%/(CT8HI: 12X18H10T+Cu B (2-3)
15X12BHM®)
BaHgaxu, gnadparmbl, 60NTbI, ranku,
LNWIbKA N APYTA€ BbICOKOHAIPYXEHHBIE 4oy 4oLi10T+Cy 8 (3-4)

petanu, pabotatowme npmn 600°C (Ctanb

20X12BHM®, 15X12BHM®, 8XMHM®E)

MokoBKka Ansi ANCKOB U POTOPOB, JloNaTKu,

6onTbl C ANUTENbHBIM CPOKOM CYXObl .
npu Temnepatypax go 600°C (Ctanb- 12X18H10T+Cu B(3-4)
08X16H13M2B)

BbiBoabl.

1. B HacTosillee Bpemsa co3gaH NPOWU3BOLACTBEHHbIN Y4acTOK MO
HaHECEHUIO (PYHKLMOHAMNbHbIX MOKPbLITUA Ha AeTanu ropHO-LIaxXTHOro u
3HepreTmnyeckoro 06opyaoBaHus, KOTOPbIN BKIoYaeT B cebsi:

- Y4aCTOK BXOOHOr0 KOHTpOons (MUKPOCKOMN, MUKPOTBEPAOMED);

- Y4acCTOK NOAroTOBKU AeTanen K HaHeCEHWUIO MOKPbITUA (3MEeKTpo-
NUTHasi Na3MeHHas o4nCTKa, NeCKOCTPYMHLIN annapat, NoNnMpoBanbHbI
CTaHOK, XMMPEaKTUBbI);

- Y4aCTOK HaHeCeHWsi MOKPbITUIA C ABYMSA BaKyyMHbIMW Kamepamu,
OBYMS1 3rieKTpoayroBbiMy reHepaTopamu, ABYMSI MarHETPOHHbIMU pac-
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NbIMUTENBbHBIMA CUCTEMAMWN, CUCTEMON MNTA3MEHHON OYUCTKM U MOHHOTO
accucTMpoBaHns (Ha Kaxaon kamepe);

- BbIXOAHOW KOHTPONb KayecTtBa MokpbiTuin (npubop AMNL — skc-
NPeCC-KOHTPONb).

2. PaspaboTaHbl KOMNO3MLUN KAaTOAOB AN MOSy4YEeHUs CBEPXTBEp-
ObIX, KOPPO3NOHHO-CTOMKMX MOKPbITUA OJ1 TOPHO-LUAXTHOrO U 3HepreTu-
Yeckoro o6opyaoBaHUS.
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CTPOUTEJBCTBO. MAIIMHOCTPOEHUE

MPHTW 67.17.15
U.N. bexkbacapoa’

"Tapa3sckuii rocyfapcTBeHHbIN yHuBepcuteT um. M.X. ynaTtu,
r. Tapas, KazaxctaH

Ob YYETE ®OPMbl HWXHEIO KOHLIA CBAU
NP OLEHKE SHEPTOEMKOCTWU EE 3ABMBKU
WU HECYLLEW CNOCOBHOCTH

AHHOTauus. [Ins OLueHKM BNUAHUA hOPMbl HUXKHErO KOHLIA CBal NpoBeAeHbI na-
OopaTopHble nccrnenoBaHns ¢ NpUMEHEHeM Moenel ceal 6e3 ocTpusi, C 3aKpy-
rMEHHONM HUXKHEN YacTblo, C NMMpamMuaanbHbIM OCTPUEM, a TaKkKe C KIMMHOBUAHbIM
OCTpUEM MpU pasfnyHbIX yriax 3aocTpeHus. [NepBas cepus OMbITOB nNpeaycma-
TpuBana 3abvBky Moaenen oAMHaKoBbIM KONMMYECTBOM yAapOB, a BTopas cepust —
3abvBKYy Mopenen Ha oauHaKoBYK rMyouHy. [ns OUEeHKM Hecyllen cnocobHo-
CTM MOAernen WUCMnofb3oBaH MEeTO4 AMHAMUYECKUX WUCMbITaHWiA. YCTaHOBIEHO,
4YTO hopMa HWKHEro KOHL@ M Yrosl 3a0CTPEHUsS1 MOAENEN OKasblBaKT BIIMSIHUE
Ha UX rNyOGUHY NOrpyXXeHUs, IHEProeMKOCTb 3aOMBKM MU HECYLLYHO CMOCOBHOCTb.
Ha ocHoBe pe3ynbTaTOB MCMbITAHWIA MOMyYeHbl 3aBUCMMOCTW, MO3BOMsOLNE
yYnTbIBaTb BrMAHME DOPMbl OCTPUSI U Yriia 3a0CTPEHMS CBall Ha UX YAENbHYH0
3HEProemMKoCTb 3abMBKM M HECYLLy CnocobHOCTb. Popmynbl pekoMeHayeTcst
ncnonb3oBaTb Npu BbIbOpe cBal Ha CTaauMn NPOEKTUPOBaHWUSA CBaWHbIX yHAa-
MEHTOB MOf, 34aHNSA U COOpYXeHUs. B oTeyecTBEHHON 1 3apybexXHOM reoTexHU-
YeCKOW MpaKTUKe y4YeT BrUSHUS popMbl HUXKHErO KOHLa CBal Ha X napameTpbl
He MPou3BOaUTCH.

KnroueBble cnoBa: cBasi, Mogenb, OCTpue, rPyHT, NOTOK, yaap, rnybuHa norpy-
XKEHWs1, yaenbHas 3HEProeMKOCTb, HecyLasi CoCOBHOCTb.

Tyrinaeme. KagaHblH TOMEHTi YLLIbIHbIH MiLLiHIHIH 8cepiH Garanay yLUiH yLUbl KOK,
YLWbl JOFanfaHFaH, ylbl NMpamMuaa niwiHagec, coHgan-ak, yilbl CblHa Topi3aec yiu-
Tany OypbiWwTapbl 9pTYPAi Kaganap Mogenbaepi nanganaHbina oTbipbin, 3epTxa-
HanblK 3epTTeynep acanfaH. Taxipube >KyMbICTapbiHbIH anfallkbl cepusicbiHaa
Moaenbaepai 6ipaei cokkblnap caHblMeH, an ekiHWwi cepusicbiHaa — Gipaen Te-
peHzaikke Kary kapacTbipbinabl. MogenbaepaiH Xyk keTepy kabinetiH 6aranay yLuiH
ONHaMuKanbIK CbiHay afici kondaHbigbl. MogenbaepaiH, TOMeHri YLbIHbIH MiLlliHi
MeH yLuTany GypblILLbIHbIH ONapablH KaFbirly TepeHAiriHe, KaFyablH 9HEPrus CblnbiM-
ObINbIFbIHA JKaHE XYK KeTepril kabineTTepiHe acepi aHbiKTanabl. 3epTTey XyMbIC-
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TapblHbIH HATWDKENEpPiHE CyMeHe OThbIpbIN, Kada MoaenbAepi YLbIHbIH MilWiHi MeH
ywtany 6ypbiLlbiHbIH, MEHLUIKTI 9HEPIrUst ChiMbIMAbINbIFbI XHE XKYK KeTeprill Kabi-
neTiHe acepiH eckepyre MyMKiHAiK 6epeTiH Teyenginiktep anbiHabl. Popmynanap-
Obl fMapaTTap MeH KypbinbiMAapablH Kafanbl ipretactapblH xobanay 6apbICbiH-
0a KaganapAbl TaHAay YLWiH kongaHyra keHec 6epineai. OTaHabIK »xaHe weTenaik
reoTexHvka ToxipubeciHae kaganap ylbl MilWiHiHIH onapAblH napaMeTprepiHe
acepi eckepinmengi.

TyniHai ce3pep: kaga, moAdenb, yllibl, TOMbIpaK, Haya, COKKbl, €Hy TepeHairi,
MEHLUIKTi 9HEPrus CbINbIMABINbIFbI, XXYK KOTepy KabineTi.

Abstract. To assess the effect of the shape of the lower end of the piles, labora-
tory studies were carried out using models of piles without a point, with a rounded
bottom, with a pyramidal point, and also with a wedge-shaped point at different
taper angles. The first series of experiments provided for driving models with the
same number of strokes, and the second series - driving the models to the same
depth. To evaluate the bearing capacity of models, the method of dynamic tests
is used. It is established that the shape of the lower end and the angle of sharp-
ening of the models affect their depth of immersion, energy-punching and bearing
capacity. On the basis of the test results, the dependences obtained allowing one
to take into account the influence of the shape of the tip and the angle of sharp-
ening of the piles on their specific energy capacity of piling and bearing capacity.
Formulas are recommended to use when selecting piles at the design stage of
pile foundations for buildings and structures. In domestic and foreign geotechnical
practice, the influence of the shape of the lower end of the piles on their parame-
ters is not taken into account.

Keywords: pile, model, tip, ground, tray, impact, depth of immersion, specific en-
ergy intensity, bearing capacity.

Beeaenue. BnvsHue yrna 3aocTpeHus u  QOpPMbl HWXKHEro KoHLA
3abMBHbIX CBali Ha MX NOBEAEHME B FPYHTaxX MHTepecoBarn cneumnanmcToB-
reotexHukoBasHo[1-3]. TakB.l. BypoBbim 1 B.B.[l0H4YapoBbIM U3yyanucs
BOMPOCHI BMSIHWSA yria 3a0CTPeHWsl CBau Ha ycunuve ee BAABNMBaHUSA
B FPYHT, a Takke Ha opMmMpoBaHME YMIIOTHEHHOIO siApa nog OCTPUEM
ceau [1]. OnbITbl NPOBOAMMMCE B TaboOpaToOpPHbIX Y NMOMEBbLIX YCNOBUSIX C
NpMMEHeHVEeM CBal Marbix pa3aMmepoB 6e3 OCTpMS 1 C OCTPUEM MpU yriax
3aocTpeHusa ot 15° go 90°. YcTaHOBMNEHO, YTO Yron 3aoCTpeHusi cBau
OKasblBaeT CyLLECTBEHHOE BNUsIHUE Ha DOPMY M pa3Mepbl YNIOTHEHHOM
30HbI, KOTOpasi PopMMpyeTCs Nog HXKHUM KOHLIOM cBau. BbisiBneHo, 4to
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B MVHUCTLIX IPyHTax Ans cean 6e3 ocTpus n cBan C yriom 3a0CTPEHUS
90° ycunusa vx BAABNUBaAHUS B TPYHTbl MPUMEPHO OAMHaKoBbl. [pu
YMEHbLLUEHNN yrra 3aocTpeHnsa cearv ot 90° o 60° ycunusi BoaBnmBaHus
ymeHbLiaoTcs Ha 5-10%. JanbHenwee ymeHbLUEHVE yria 3aoCTpeHus
00 30° conpoBOXOaeTCsa CHWKEHUEM yCcunum saaBnmBaHusa Ha 15-20%.
[Mpuyem xapakTepHo, YTO Npu BOMbLUIMX CKOPOCTHAX BOABMMBAHUSA CBaw
CHWXEHME YCUNUIN BAABNMBaHUA NPosiBNAETCH B bornee peskon hopme.
@.K. JlanwuHbIM yCTaHOBMEHO, YTO hopma U pasmepbl 30H NnacTu-
Yecknx gedopMaunii B rpyHTE Nog, HKHUM KOHLIOM MOAEren cBawvi Nnpu ux
CTaTUYECKOM Harpy>XeHnn 3aBUCAT OT HanMyms OCTpUS MOAENN U yrna ero
3aocTpeHns [2]. [ns KonuyecTBEHHOro MOATBEPXAEHUS 3TOro BbiBOAA, B
AaHHOM uccrnefoBaHuK, Obina nponsseneHa AoMofnHUTeNbHas obpaboTtka
3KCMEepPUMEHTAsbHbIX OaHHbIX aBTopa. Tak u3 Tabnuupsl 1 BUOHO, YTO Ans
MOZernen cBar ¢ pasHbIMU Yriiamy 3a0CTPEHUS XapaKTepHbl pasHble dop-
Mbl 1 pa3Hble pa3mepbl 30H AeOPMUPOBAHUS TPYHTA NOA UX HKHUMU
KOHUaMu. HeoamMHakoBOCTb 3TWX MapameTpoB MO3BOMSET npegnonaratb,
YTO HEOAMHAKOBOM OOMKHa OblTb M HecyLlas CrnocobHOCTb paccmaTtpuBa-
emMbIX mogernen. Ho, Kk coxaneHuio, ceefeHns, noareepxaarowme JaHHoe
npeanorioXkeHue, B paccmaTpusaemori paboTe OTCYTCTBYHOT.

Ta6nuua 1- PesynbTtatbl 06paboTku AaHHbIX, NpeAcTaBfeHHbIX
B paborte [2]

dopma 1 napame- Mopgenb cBau ¢ ocTprem
TPbl 30HbI Aedop- npw yrre 3aocTpeHust
MaLUun Nof HXKHUM MO&T;S%
KOHLIOM Mogenmu P 90° 60° 30°
cBau
B BUE YCEYEHHO- annuncou-
ro annuncounaa, _ HoobpasHasi, )
dopma BbITSIHYTOrO B NO- mggggg BbITAHYTas B Kanﬂggmn
nepeyHoM Harnpas- P BEpTUKarbHOM
TNEHUN HanpaeneHnn
BbicoTa 1,0d 1,17d 1,8d 2,67d
MakcumanbHasa
w1puHa 1,5d 1,5d 2,0d 1,82d

PaccTtosHne ot

HVDKHEN rpaHuLbl
30HbI 10 HIKHErO 1,0d 0,66 d 0,93d 0,43d

KOHLIa Moaenm

MpumeyaHure: d — paamep NonepeyHoro cevyeHns Mogenu ceau.
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Kpowme Toro, I'.C. KonecHukom, .B. PepkkoBbiv, B.M. EHnkeeBbIM 1
C.H. HasapoBbIiM Ha YeTbipex nnowagkax r. Yool 6bina nponsseqeHa 3a-
6ueka 29 cau ¢ octpmem n 30 can 6e3 ocTpusi, annHon ot 6 go 20 m [3].
PesynbTathl 3a0MBKM OLEHMBaNMUCL NO KONMUMYECTBY YAAPOB MOJSIOTOB, 3a-
TpayeHHbIX Ha MOrpy>eHne cBav Ha OOUHAKOBYH rNyOuHy. Ha ocHoBe pe-
3ynbTaTOB UCCMNEAOBaHWMIA CAenaH BbIBOA O TOM, YTO B MIMHUCTBIX PYHTax
OTCYTCTBME OCTPUS HE BbI3bIBAET YBEITMYEHNS SHEPTrOEMKOCTHM MOMPY>KEHNS
cBawi. XoTs, 13 rparkoB NOrpy>xeHrs cean, NpeacTaBlieHHbIX aBTOpaMu,
crefyet, 4to npu rnybuHe 3abuskn 6onee 14 M (Ha nnowaake Ned), ceam
6e3 ocTpus TpebyoT OoNbLIOro KonuyecTBa yaapos MosoTa [3]. AHanorny-
Hasi 3aKOHOMEPHOCTb HabntogaeTca n Ha nnowazake Ne3 npw rnybuHe 3a-
6uBku cBar 6onee 5 m [3]. Kpome Toro, cnegyeT OTMETUTb, YTO KONMYECTBO
yOapoB MOJI0Ta, MOXET BbICTYMaTh B KAYECTBE JOCTOBEPHOIO SHEpreTnye-
CKOro napametpa 3abuvBKM CBal TONbKO MNP NOCTOSHHOW BbICOTE cbpachl-
BaHUA yaoapHO/ YacTy MonoTta. YuuTbiBad, YTO YacTb CBal Mnorpyxarnachb
On3enb-MonoTamu (BbicoTa Nogbema yoapHOM YacTy KOTOpbIX Npu paboTte
HEMOCTOsAHHA) K pe3ynbTatamM paccMaTpUBaEMbIX MCCMEA0BaHNIA HYXXHO OT-
HOCUTCS C HEKOTOPOW OCTOPOXKHOCTBHI0. TN COMHEHMS YCyryOnstoTcs eLle u
€CTeCTBEHHON HEOAHOPOAHOCTLIO MPYHTOB MIIOLLAA0K, KOTOpas He Morra He
oKasaTb CBOEro OTpuLaTENbHOrO BAUSIHUA Ha pe3ynbTaTbl 3abuBKkn cpas-
HMBaeMbIX CBal.

MN3noxeHHble pesynbTaTbl UCCNEAOBaHUMA MOKA3bIBAKOT, YTO OOHO-
3HAYHOIO MHEHMSI MO paccMaTprBaeMOMy BOMPOCY CPEAM YHEHbIX He CyLle-
ctByeT. [103TOMYy MpU M3y4eHWM, OLIEHKE U MOAENUPOBaHUM paboTbl CBan
B COBPEMEHHOM MOCTAHOBKE hOpMa MX HUXKHErO KOHLA B Ka4yecTBe Bhus-
toLlero dpaktopa cneumanuctaMmu He paccmaTpuBaeTtcs [4-6]. CnoxumsLua-
ACA cuMTyaums, oBycrioBrneHa Tem, YTO A0 HaCTOoALLEero BpemMeHn He B6binu
npoBeeHbl crneumanbHble MCCrefoBaHWs MO KOMIMSIEKCHOMY U3YYEHUIo
BMMSAHNSA hOPMbI HUXKHETO KOHLLA CBal Ha MX 3HEpreTMyYeckue n CUnoBble
napameTpbl B YCIIOBUSIX UCKITHOYAIOLWLMX BO3AENCTBUE NOBOYHBLIX (hbakTopoB
1 obecneyvmBatoLLMX BbICOKYH TOYHOCTb M3MEPSIEMbIX MapaMeTpOB.

Mcxoas ns npeactasneHHbIX JOBOAOB, Obina cdopmynunpoBaHa Lerb
nccrieqoBaHusl, KOTopas CocTodna B CPaBHUTENMbHOM OLIEHKE MOrpyxaemo-
CTW, SHEPrOeMKOCTb 3abMBKM U HECYLLIEN CNOCOBHOCTM CBal C pasHon dop-
MOW HWXKHEro KOHLi@ B OMHaKOBbIX MPYHTOBbIX YCIOBWIA, NMPU OAMHAKOBbIX
napameTpax 3abuBKM 1 €OUHO METOAVKE UCMbITaHWI. [JOCTKEHNE NOCTaB-
NeHHOV Lieny obecneynBanochb NyTeM UCMONb30BaHNs MeToda MO4EenMpoBa-
HWsI CBalN, COOTBETCTBYHOLLIENO, YKa3aHHbIM KpUTEPUSIM UCCIe40BaHMUN.

Xapaktepuctuka moferen csan, nabopaTtopHoro obopynoBaHUs U
MeToauka uccrnefoBaHui. ViccnenoBaHusi NpoBOOUNUCH C MPUMEHEHUEM
OEepEBSHHBIX MOAENEN NPU3MaTUYECKUX CBai C pa3mepamm nornepeyHoro
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ceveHunsa 30x30 mm 1 obwen anmHon 325 mm. B onbiTax ncnonb3oBanuch
6 mopernen ¢ 4-ma chopmamm octpus (Tabnuua 2). Onsa pacwmperus gua-
nasoHa uccrieoBaHWN, kpoMe Mogernen 6e3 ocTpusi U ¢ NupamuaanbHbIM
OCTPVEM B 3KCMEPUMEHTAX MCMONb30BanuCcb MOAENN C HETPaOMLIMOHHOM
hOPMOW HVDKHEN YacTW, a UMEHHO MOAENU C KIIMHOBMAHBIM OCTPUEM U MO-
Aenb C 3aKpYrIeHbIM HKHMM KOHLOM (MOZernb C NomnyannuncongHomn op-
MOW oCTpus).

Tabnuua 2 - Mogenu cBan un nx napameTpbl

OnvHa mogenn | OOwmn Macca
Howmep (HaumeHoBaHue) Mogenu ceau BS?STZCZE_?SM/ g MOO%Z?& mMogenwu,
MM cm® r

1 (Mo4enb C 3aKpyrreHHbIM OCTpUeM —
OCTpUEeM NosnyannnconaHon opmbl) 305/20 283,92 1150
2 (Mogenb ¢ nupaMuaanbHbIM OCTPUEM) 300/25 277,5 117,4
3 (Mopenkb 6e3 ocTpusa UM ¢ NIOCKUM
HIDKHIM KOHLIOM) 325/0 2925 116,3
4 (Mogenb C KNMMHOBUOHbLIM OCTPUEM U
yrrnom 3aoctperus 30°) 269/56 267,3 14,5
5 (Mogenb ¢ KNMHOBUAHBIM OCTPUEM U
Yrom 3aocTpeHus 60°) 299/26 280,8 116.8
6 (Mogenb C KMMHOBUAHBLIM OCTPUEM U 310/15 28575 119.2

yrnom 3aoctpexus 90°)

MccnegoBaHus npoBOAMIIMCH B MPSIMOYTOfIbHOM FTOTKE C pasMepamu
B nnaHe 55%153 cm u rmy6uHon 80 cm. B kavecTBe rpyHTa ncnonb3osarn-
CS1 CYITIMHOK, YINOXEHHbIV B FTOTOK MOCMONHO € ynnoTHeHueMm. [Jo yknaaku
CYIMUHOK ObIn U3MernbyeH 1 NponyLleH Yyepes cuto gnametpom 1 mm. B
npouecce yKnagku CyrnmnHKa OCyLLEeCTBANCSA KOHTPOMb €ro NIoTHOCTY U
BMaXHOCTW. MNOTHOCTb rpyHTa NpoBepsnachk C NPUMEHEHNEM MUKpone-
HeTpauuoHHOro Metoga. [leHeTpaunoHHbIE UCMbITaHUSA NPOBOAUNNCH B
cooTBeTCTBMU C TpeboBaHuamu POC [7] ¢ npuMeHeHnem ycoBepLIEHCTBO-
BaHHOro MukponeHetTpometpa [8]. Puanyeckne xapakTepucTukn rpyHTa
npeacrasneHbl B Tabnuua 3.

Ta6bnuua 3 - Pusnyeckme xapakTepUCTUKU rpyHTa

BnaxHocTtb | BnaxHocTb [noTHoCTb
Ha rpaHuLe | Ha rpaHuue | BnaxHocTb, | [INoTHOCTb, |rpyHTa B Cy- Kggﬁ)r%”u'f'
TeKy4ecTn | packaTtbiBa- W, % p,T/M®* |xom cocTos- CTOCTVE’ e
f Hua W, HUK, T/m3
26,71 17,5 15,67-15,98 1,46-1,49 1,26-1,28 1,12-1,15
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3abvBka Mogenen Nnpom3Boausiacb ¢ NPUMEHEHNEM HAaBECHOTO Mpu-
cnocobrieHnsi, obecrneyvmBaloero HaHeceHne yaapoB MO MOLENu ceau
UUITMHOPUYECKMM  3MIEMEHTOM, MepeMellaemMbiM MO  HanpasnswwemMy
CTepPXHIO [8]. YOapHUK nmern CKBO3HOE LieHTpanbHOe OTBepCcTMe, nocpea-
CTBOM KOTOPOrO OCYLLECTBMSANOCH NepemMeLleHme yaapHuKa no noBepxHo-
CTW HanpaBnsoLLEero CTpexHs. HUXHUIA KoHel, HanpaBIsiioLLLErO CTPEXHS
BCTaBNSACS B BbIEMKY B rOfIOBE MOAENM, YTo obecneymBano CTporyo co-
OCHOCTb 1 BEpPTMKaNbHOCTb Y4apoB npu 3abueke moaenu. Macca ygapHo-
ro arieMeHTa coctasnsana 2,5 kr.

WMccrnepoBaHusa Bknovanu B cebs aBe cepum ucnbitTaHui. B nepson
Cepvn UCMbITaHUA MOAENW NOTPY>KaMCb OANHAKOBBIM KONTIMYECTBOM yaa-
poB, paBHbiM 20. Bo BTOpoi cepun mogenun 3abveanvcb Ha 0QMHaKOBYHO
rnyouHy (npy pasHoM KonmM4ecTBe yaapoB). BbicoTa cOpacbiBaHust yaap-
HVka B oboux criydasx npuHuManacb pasHon 15,0 cm. B npouecce 3a-
OVBKM NpY KaXXOOM yAape M3MEepSncsl OCTaTOuHbIA OTKas MoAenen npu
NOMOLLM MHAMKATOpA YacoBOro Tuna ¢ TOYHOCTLIO 40 0,01 mm.

HecyLlias cnocobHOCTb MOAernen onpegensinacb nyTem npoBeaeHus
X AMHAMUYECKUX MCMbITAHUA Ha OCHOBE METOAAa, BHEOPEHHOrO B Mpak-
TUKY Hay4HbIX nccrnegosaHui [8]. AnHammyeckme ncnbiTaHUs COCTOSANM B
HaHeceHUn No mofdenu 3-x yaapoB C NOCTOSHHOW BbICOTbI Yepe3 10 cyT.
nocrie 3abuskn. CpegHsAs Benu4ynHa otkasa mogenu (oT 3anora B Tpu yaa-
pa) S, vicrnonb3oBanack AnsA pacyeta CUfbl AMHAMUYECKOro ConpoTuBIie-
HWA TPyHTa BHEOPEHUIO MOAENU B FPYHT Frp no ¢opmyne (1), kotopas B
nocriefytoLemM ncrnonb3oBanach AN onpeferieHns HecyLlen crnocobHo-
cT1 mogenu ceau F_no cpopmyrie (2) [8]

F,=/k,S,)x{QH-[Q(k,, + 4 sina)x(H+S )] -

— (1)
- kB Oﬂng3 - Sc (QC - QH(,‘)} ’

F=tF,+f, 2

rae: k, - cuna [AMHaMUYECKOTO COMPOTUBIIEHWS TPYHTa BHEAPEHWIO Mofe-
nv cean npu ygape, H; k, — KO3 DULMEHT, onpeaensowmnin gonto dakTmde-
CKO paboTbl yAapHWKa MO MNPEOAOSIEHNIO COMPOTUBIEHUSI TPyHTA OT uaea-
NN3MPOBaHHON paboTbl, paBHON NPOU3BEOEHUIO FFDS(; S - OCTaTo4HbIi OTKa3
mogenu, M; Q — Bec ydapHuka, H; H — BbicoTa cOpacbiBaHus yaapHuKa, M;
k,,— KO3(POMLIMEHT, ONpeaensoLmiA A0 KOHCTPYKTUBHOTO TPEHWS OT Beca yaap-
HUKa NP CKOMNBXEHUWN yAapHIKa MO HarnpaemsoLeMy CTEPXHIO; 4, — KOI(PMULIMEHT
TPEHUS CKOMBXEHWS; @ — YrOr HAaKMOHa HanpaBnsoLLEro CTEPXHS OT BEPTMKanu B
rpagycax; k, — KOS(MULIMEHT, YHMTLIBAIOLNIA BIISHE BA3KOCTY BO3AyXa; ¢, — BEC
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mogaenu ceau, H; Q,, . - BeC HanpasnsoLiero ctepxHs, H; F, - Hecylas cnocobHocTb
mogenu, H; ¢, f— koadhduumeHTbl, COOTBETCTBEHHO paBHble 0,8208 1 2,8096 H.

PesynbTathl uccnegoBaHun. Pe3ynbTaTbl NepBOA cepumn UCMbITa-
HWIA NpyBeaeHbl B Tabnuue 4 1 Ha pucyHkax 1 u 2.

Ta6nuua 4 - Pe3ynbTathbl NEpBON cepun UCNbITaHUM MoAenen cBamn

OcTaToYHbIN OT- YpenbHas Cuna
Howmep ggg&;'}:'; Ka3 MoZenu npu | 3HeproeMKocTb | CONPOTMB- I—éen%}é%'lg_ﬂ
Moaenu MM ’| nocriegHem yaape 3abu1BKK Ev, neHunst Frp,
S, MM Dox/em® H HocTb £, H
1 258,3 8,3 0,329 420,2 347,7
2 250,6 8,9 0,350 391,6 317,2
3 229,5 9,9 0,356 351,9 291,6
4 266,7 7,3 0,342 478,3 3954
5 248,9 9,3 0,347 374,7 310,4
6 2417 9,6 0,349 362,9 300,7

MpumevaHve — YaenbHas oHeproeMKkocTb 3abuBky £ NpeacTaBnsaeT cobon OTHOLLEHNE CyM-
Mbl NOTEHLMAarnb-HOW SHEPTN BCEX YAAPOB MO MOAENN K OOGbeMy ee NMOrpy>KeHHON YacTu.

300

250
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50

0 5 10 15 20 25

Konuuectso ynapos

PucyHok 1 - VIameHeHne rnyOuHbl 3abuBku mogernen 1-3 npu ygapax yaapHuka
(nepBasi cepus ncnbiTaHWN)
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PucyHok 2 - iameHeHne rnyOuHbl 3abuBku Mmogenen 4-6 npu yaapax yaapHvka
(nepBasi cepus ncnbiTaHWN)

3 pe3ynbTaTtoB UCNbITaHUIM BUAHO, YTO NPY OAMHAKOBOM KOJNTMYECTBE
yOapoB yAapHUKa MOAENW MOrpY>KeHbl Ha pasHyto rmybuny (oT 229,5 mm
0o 266,7 mm, pasHuua coctasnset 37,2 mm mnn 16,2%). Hanbonblias
rnybvHa 3abuBKn MMeEeT MecTo AN Modenu 4 ¢ KNMHOBUOHbIM OCTpU-
eM 1 yrnom 3aoctpenus 30°. [1na gaHHOA MOLENV CBOMCTBEHHbI TaKKe
HavMeHbLLMIM OTKa3 (B KOHUE 3abvBKM) N COOTBETCTBEHHO - HanborbLuas
Hecywasa cnocobHocTb. BTopoe mecto no norpyxaemoctu (no rnybuHe
3abuBKN) N HecyLlen cnocobHOCTM 3aHMMaeT Moaenb 1 ¢ 3aKpyrieHHbIM
octpveM. Mogenb 2 ¢ nupamuganbHbIM (TPagWUMOHHBIM) OCTPUEM MO
paccMaTpvBaeMbIM NapameTpam HaxoauTCs Ha TPETbEM MECTE.

HaunmeHbluasi rmybuHa norpyxeHus, HambomnbLUMA OTKa3 U COOTBET-
CTBEHHO HaMMeHbLLAs HecyLlias CnocobHOCTb XxapakTepHa anst mogenu 3 ¢
NIIOCKNM HDKHUM KOHUOM. [Anst mogenen 4, 5 n 6 ¢ KNMMHOBUAHBIM OCTPUEM
NPOCIEXNBAETCS BMMSHME Yria 3a0CTPEHUs. Tak C yBENMYeHMEM yrna 3a-
octpeHus ot 30° go 90° HabntogaeTcs yMeHblUeHne rnyouHbl 3abuBkn (Ha
6,7-9,4%), yBenuyeHne oTkasa (Ha 27,4-31,5%) n ymeHblLEHNE HecyLlen
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cnocobHocTn moaenen (Ha 21,5-24,0%). dopma HMXKHEro KoHua Mogernen
Yror 3a0CTPEHNST MOAENEN C KIMHOBUAHBIM OCTPUEM OKa3bIBaKOT BIIUAHNE U
Ha yOenbHYy 3HEProeMKOCTb 3abmBkM. HnbonbLuen yaenbHON SHeProeMKo-
CTbto 06nagaeT moaernb 3 C NNOCKUM HUXHUM KOHLIOM, a8 HauMeHbLLIEN — MO-
aenb 1 ¢ 3aKpyrneHHbIM OCTPUEM (pasHuua Mexay HMMK cocTaBnseT 7,6%).

PesynbTaThl BTOPOI cepun NCNbITaHUI, NpeAcTaBneHbl B Tabnuue 5
N Ha pucyHkax 3 n 4.

Tabnuua 5 - Pe3ynbTaThl BTOPOM CepuM UCTNbITaHUA MoAenen cBamn

OcTaToyHbIN YpenbHas Cuna |Hecywasa
Homep gggﬁ;’:ﬁ qlfeocjlgb 0oTKa3 Moaenmu 3Heproem- conpo- | cnoco6-
Moaenu wM  lvnapogs| PV nocrieaHem | KocTe 3abuvB- |TUBNEHNA| HOCTb
yRap yoape S, MM |kn E, Ix/cm® F,H F,H
1 202,1 13 10,4 0,276 334,79 277,6
2 200,1 14 10,0 0,312 348,31 288,7
3 198,9 16 9,3 0,329 374,76 310,4
4 199,2 12 12,0 0,287 289,75 240,6
5 198,1 14 11,4 0,310 305,16 253,3
6 201,1 15 11,0 0,317 316,34 262,5
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PucyHok 3 - iameHeHne rnyOuHbl 3abuBku Mmogenen 1-3 npu yaapax yaapHvka
(BTOpasi cepus NcnbITaHWIN)
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PucyHok 4 - NIameHeHne rnyOvHbl 3abuBkn moaernen 4-6 npu ygapax yaapHuka
(BTOpas cepwusi UCNbITAHWIA)

Mogenu 3abutbl NpakTUYecKkn Ha oamHakoByo rnybuHy (ot 198,1
MM go 202,1 mm, pasHuua coctaBndet 4 MM unm 2%) pasHbiM Konnye-
CTBOM yAapoB yaapHuka (ot 12 go 16 ygapoB, pasHuua coctaBnsieT 4
yaapa unun 33,3%). Kak n B ucnbitaHusax BTOpPON cepuu, Hambonbluas
yOernbHas 3HeproeMKoCTb XapakTepHa npoueccy 3abuBks mogenu 3 ¢
NOCKOM NOAOLLBOW, 8 HaUMeEHbLLas — Mogenu 1 ¢ 3aKpyriieHHbIM OCTpu-
eM (pasHuua mexagy Hummn coctaenseT 16,1%). YoenbHaa aHeproem-
KOCTb 3abMBKM Moaenu 2 ¢ nupamuaanbHbiM OCTpUeM Ha 5,2 % Huxe
yOernbHoM aHeproemkocTn mogenu 3. [Ana mogenen 5 n 6 no cpaBHeHUIO
C MoZernblo 4 UMeEeT MEeCTO YBENMYEHNE paccMaTpMBaeMoro napamMmeTpa
Ha 8,0 n 10,5% 3a cueT yBenMyeHns yrna 3aocTpeHusi Co-OTBETCTBEHHO
Ha 30° n 60°.

HaunmMeHbLnii 0Tka3 B KOHLE 3abUBKM M COOTBETCTBEHHO Hanbonb-
Las HecyLlas CnocOOHOCTb NPUHAANIEXMT MOLENM 3 C MIOCKUM KOHLIOM.
Hecywasa cnocobHocTb Mogenu 2 ¢ nupamuaanbHbiM ocTpuem Ha 7,0%
HWKe HecyLlen cnocobHocTn mogenu 3. Ha TpeTbeM MecTe Nno HecyLlen
CMocobHOCTM HaxoanTca mogerb 1 C 3aKpyrneHHON HMKHEN YacTblo (Ha
3,8% MeHble YyeM y mogenu 2). HammeHbluas Hecylasa cnocobHOCTb
XapakTepHa ans mogenu 4 ¢ KNMHOBUAHBIM OCTPUEM U YITIOM 3a0CTpe-
Hua 30°. Ins mogener 5 n 6 no cpaBHeHUIO ¢ Moaenbto 4 Habnogaetcs
NoBblLLEHME HecyLlen cnocobHocTn Ha 5,3 1 9,1% 3a cueT yBenuveHus
yrna 3aocTpeHusi COoTBeTCTBEHHO Ha 30° n 60°.

Kak npaBuno, npyu NpoekTMpoBaHUK CBanHbIX (PyHOAAMEHTOB, CBau
B npegenax nnowagkM unv ee 4actu 3arnyonswTcs Ha OOUHAKOBYHO
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rny6uny. NoaTomy BOMbLIOK NPaKTUYECKUI MHTEPEC ANSA CneunanmcToB
NpeAcTaBnsaT pe3ynbTaTbl BTOPOM CEPUN UCMbITAHUA. YunTbiBas LaH-
HOe 06CTOATENbCTBO AN ydeTa BNUAHUSA (DOPMbl HAXHErO KOHLLa CBal Ha
3HEProeMKOCTb UX 3abMBKM 1 HECYLLYHO CMOCOBGHOCTb, Ha CTaguu Mpoek-
TMPOBaHWS CBaWHbIX PyHOAMEHTOB PEKOMEHOYETCH UCMONb30BaThb Crie-
OyoLne 3aBUCMMOCTM, MOSTyYEHHbIE Ha OCHOBE 0OpaboTkM pesynbTaToB
yKa3aHHON cepumn UcCrbITaHWUn

E, =kEy,, (3)

F,=k.F,, (4)
roe: k, v kf - KOOPULMEHTBI, Y4MTbIBaKOLLME BrMAHUE (POPMbI HUXKHErO KOHLa
cBawv 1 paBHble cooTBeTCTBEHHO: 1,05 1 1,08 - Ansa cBam ¢ nnockon noaoLLBow (6e3
octpus); 0,88 1 0,96 - Ana cBau C 3akpyrneHHbIM (MOMY3ANAUNCOUAHBIM) HVDKHUM
koHuoM; 0,92 n 0,83 - anga cean C KNUHOBUAHBIM OCTPUEM MPU Yriie 3a0CTPEHUS
30° 0,99 n 0,88 - onA cBan C KMMHOBUAHbLIM OCTPUEM MPW yrre 3aocTpeHnst 60°;
1,02 1 0,91 - AnA ceBan ¢ KIMHOBUAHLIM OCTPMEM Mpu yrre 3aocTpeHns 90°% £,
- yaelbHaa SHeproeMkocTb 3abuBKK cBaun ¢ nmpamunaanbHbIM OCTPUEM; Fcb - HecCy-
Las cnocobHOCTb cBan ¢ NupamMuaanbHbIM OCTPUEM.

O6GcyxaeHne pe3ynbTaToOB uccregoBaHUW. Pesynbtatel nNpo-
BEOEHHbIX WCCNeaoBaHUW He NoATBepXAalT pesynbTaTbl 3abuBku
cBan, npeacraenieHHble B paboTe [3], HO NOMOXUTENbHO COYEeTaKTCs
C pesynbTaTamu OMNbITOB, U3NOXEHHbIX B paboTe [1]. Kacasck, pesynb-
TaToB OMbITOB, NPMBEAEHHbIX B paboTe [2], cnefyeT OTMETUTb, YTO OHU
He COoMocTaBMMbl C pe3ynbTatamu Halux ucnbiTaHun. 970 obycros-
NEeHO, TeM, YTO B JaHHOM UCCreoBaHUM He M3yvanucb OCOBEHHOCTU
dopmupoBaHnAa 30H AedopmalMm rpyHTOB BOKPYr mMoaernen csan. B
Lenom, pesynbTaThbl BbIMOSIHEHHbIX PaboT OTNUYaKTCA OT CYLLEeCcTBY-
HOLLMX OaHHbIX, MOIHOTON peLLeHnsa Bonpoca O BIIMSHUN pasHbiX (OpM
HWXXHEro KOHLUA CBal Ha MX 3HepreTMyeckne n CUNoBble napamMmeTpsbl.
[Mony4yeHHble 3aBucumoctn (3) 1 (4) NO3BONAT OOBLEKTUBHO YYUThbI-
BaTb AaHHbIN BIMSAIOLWUA haKTOP Ha NpaKTuKe.

BbiBogbl. Ha ocHOBe pe3ynbTaToOB NPOBEAEHHbIX UCCNeLOBaHNIN
MOXHO cchopMynupoBaTb CreayoLne OCHOBHbIE BbIBOAbI:

1. dopma HMXKHEro KOHLUa CBaun 1 yron ee 3a0CTPEHNS OKa3biBaloT
BIIUAHME Ha MOrpy>xaemMoCTb CBau, yAerlbHYK 3HEepProeMKocTb ee 3a-
OVBKM U HECYLLYKO CNOCOOHOCTD;

2. Hanbonee npeanoytTuTeNbHbIMK NO HECYLLEN CNOCOBHOCTH sB-
nawTca ceam 6e3 ocTpus (C NAOCKUM HUXXHUM KOHLUOM). HO, oHM Tpeby-
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0T OOMbLUMX 3HEPreTUYECKUX 3aTpaT MOMOTOB ANns 3abMBKM, Yem cBau
C MHOW hOPMOW HUXKHETO KOHLA;

3. CBau ¢ TpagMUUOHHBIM NMpaMuaarnbHbIM OCTPUEM MO Hecyluen
CMocoBHOCTM yCcTynalT cBasiM 6e3 OCTPUSA, U OHU MO CPaBHEHUIO C HUMMU
MeHee 3HeproeMKku npu 3abueke;

4. Tlo yaenbHOM 3HeproeMkocTn 3abuBkuM Hambornee 3PHEKTUBHDI
CBaWu C 3aKpyrIIEHHON HWXKHEN YacTblo. Kpome Toro, Takne cBaum No cpaBHe-
HUIO CO CBasiMM C KITMHOBUOHLIM OCTpUEM 0o6ragatoT GosnbLuen HecyLel
CNocobHOCTbIO;

5. VI3 cBai C KNMHOBWAHBLIM OCTPUEM MO YAENbHON 3HEProeMKOCTU
NpeanoyTUTENbHbI CBau C YoM 3a0CTpeHus HkHen vactu 30°, a no He-
cyLen cnocobHOCTM — CBaK C YrioM 3a0CTPEHUS HKHe YacTun 90°.

B saknoueHnn criegyeT OTMETUTb, YTO MOJSyYeHHbIE pe3ynbTaThbl
NCCrefoBaHNA XapakTepuayoTCs HOBU3HOW M 006nagarT npakTUYeCcKon
LEHHOCTbH, KOTOpasi COCTOUT B BO3MOXHOCTM MCNOSIb30BaHNS NPOEKTHbI-
MU opraHusaumsamm 3asmucumocten (3) un (4) npy Boibope cBaw Ha cTagum
NPOEKTUPOBaHUS CBaMHbIX (PyHAA-MEHTOB MOZ, 30aHNS N COOPYXKEHUSI.
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'KaparaHaWHCKWI rocyAapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET,
r.Kaparanga, KasaxcraH

MOP®OJTIOM'MYECKUA AHANU3 KOHCTPYKLUA
KATAJIMTUYECKOIO HEATPAINIU3ATOPA ABTOMOBMUNA

AHHoOTauusa. B ctatbe npuBoauTCsi MOPONOrMYECKUN aHanmM3 KOHCTPYKLMIA Cu-
CTEM KaTanuTUYEeCKOW HenTpanu3auuy TOKCUYHBLIX KOMMOHEHTOB OTpaboTaHHbIX
rasoB. lNpeacraBneHa nonHasi Mopdornornyeckas kapta KaTanmTUYeckoro Hen-
Tpanu3aTopa. bbin cocTtaBneH cBoA yCrNoOBWIA, UCKIOYAOLWMIA MHOXECTBO rMnoTe-
TMYeckn paboumx KaTanusaTopoB, HEMPUEMMEMbIE BapuaHTbl. [ns 0gHO3HAYHON
XapaKTepUCTUKN KOHCTPYKLMW KaTanuTUYecKoro HemTpanmaaTtopa 6binm BbisiBMNEHbI
HeobXoauMble U OOCTATOYHbIE MPU3HAKW KaTanuTUYeckoro HelTpanusaTopa. Ha
OCHOBE MPOBEAEHHOr0 MOPMONIONMYECKOro aHanmnsa katanMTu4eckoro HemTpanu-
3aTopa onpeaeneHo BO3MOXHOE KONMNYECTBO BapUaHTOB KOHCTPYKLUIA, Npeanoxe-
Hbl KOMOWHMPOBaHHbIE YCTPONCTBA OYMUCTKM BbIXITOMHbLIX ra30B aBTomMobunen ons
HenTpanu3auum nx BbiIopocoB B atMocdepy, NoBbiLLatoLLme 3hekTUBHOCTL pabo-
Thl KATANUTUYECKOTO HeMTpanuaaTopa. B pesynbTtarte hopManmsaLmm KOHCTPYKLMK
KaTanuTM4eckoro HerlTpanusatopa no mopdornoruyeckor kapTte Gbiny onpenene-
Hbl 324 BO3MOXHbIE KOHCTPYKLMM KaTanmnTU4eckoro HerlTpanusaropa.

KnioyeBble cnoBa: KaTanuTU4eckuin HemTpanu3aTop, BbIXMOMHbIE rasbl, MOpPAo-
TNIOrMYECKMI aHanm3, KOHCTPYKLIMS.

Tyningeme. Makanaga naviganadbinFaH rasgapdbiH yrbl KypayblTapbiH KaTa-
nuTVKanblKk 6enTapantaHabIpy XyrenepiHaeri KypbinsiMaapasiH, MOPONoruanbIK,
Tangaybl KenTipinreH. Herisri KypbinbiMAablk 6enrinepre HerisgenreH katanutu-
Kanblk 6enTapanTaHAbIpFbILLTBIH TOMbIK MOPMOMOrMAnbIK KapTachkl YCbIHbINFaH.
ABTOpnapmMeH kentereH 6ormkangbl XyMbIC iICTENTIH kaTanusaTtoprnapAbiH kabbin-
AayFa KenMvewTiH HyckanapblH XXOKKa LublFapaTbiH BipkaTap wapTTap XuHafbl Ky-
pemngel. Katanutukansik 6entapantaHabipFbILUTbIH KYpbinbIMAApbIH 6ip MaFsiHaga
cunaTTay YLWiH aBTopriapMeH KaTanutukanblk 6entapantaHObIpFbILUTLIH KaXeTTi
XoHe XeTKinikTi 6enrinepi aHbIKTanAbl. ABTopnapra apHanfaH katanuTukanbik 6en-
TapanTaHAbIpFbILLKa XacanFaH Mopdonorvanelk Tangay HerisiHae aBToprnapMeH
KypblnbiMaap HyckanapbiHblH bIKTUMan CaHbl aHblKTanagbl, kKatanutukansik 6en-
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TapanTaHAbIPFbILL XYMbICbIHbIH, TUIMAINITH apTTelpaTbiH atMocdepara LblFapbina-
TbIH aBTOMOOWNbAEPAIH NanganaHbinFaH rasgapbiH 6eriTapanTaHablpyra apHanfaH
OipikTipinreH KypbifFbinap ycbiHbINAbl. Mopdonormansik kapta 6ovbiHWa KaTanu-
TUKanblk 6enTapantaHgbIpFbIL KypbINbIMAAPBIH HbiCaHAaHAbI

TyniHai ce3pep: kaTanuTukanblk GenTapanTaHObIpFbll, NanganaHbifiFaH ras-
Aap, Mmopdonorvanbik Tangay, KypbiibiM.

Abstract. The article gives a morphological analysis of constructions of catalytic
neutralization of toxic components of exhaust gases. A complete morphological
map of the catalytic neutralizer based on the main constructive features is present-
ed. The authors compiled a set of conditions that exclude many hypothetical work-
ing catalysts inadmissible variants. To unambiguously characterize the design of
the catalytic neutralizer, the authors have identified the necessary and sufficient
characteristics of the catalytic neutralizer. Based on the performed morphological
analysis of the catalytic neutralizer, the authors determine the possible number of
design options, and offer combined exhaust gas purification devices for vehicles
to neutralize their emissions into the atmosphere, which increase the efficiency of
the catalytic neutralizer. As a result of the formalization of the catalytic neutralizer
design, 324 possible configurations of the catalytic neutralizer were determined from
the morphological map.

Keywords: catalytic neutralizer, exhaust gases, morphological analysis, con-
struction.

BBepeHue. B cBA3M C HEYKIMOHHLIM POCTOM aBTOMOOUIIBHOrO Napka
0COBGEHHO OCTPO CTOMT Npobriema 3arpsis3HeEHNS OKPYXKatoLLLEN cpeabl aBTo-
MOOUNbHBLIM TpaHcnopToM. OaHMM 13 3MEKTUBHBIX PELLEHNI NPOBEMbI
3arpsi3HeHNst BO3ayxa TPaHCMOPTOM SIBMSIETCS YCTaHOBKA B CUCTEME Bbl-
nycka oTpaboTaBLUMX ra3oB ABuraTerieii BHyTPEHHEro CropaHus katanutu-
Yyeckoro Hentpanusatopa. Karanutuueckun Hentpanusatop (obuxogHoe
HasBaHWe — KaTanmsaTop) B COCTaBe BbIMYCKHON CUCTEMbl NpeAHa3HayeH
Onsi CHWXXeHWs1 BbiIbpoca BpeaHbIX BELLLECTB B aTMocdepy ¢ oTpaboTaBLum-
Mu rasamu [1]. OH NnpuMeHsieTcs kak Ha BEH3NHOBBLIX, Tak M HA OU3ENbHbIX
aBuratensix. HeiTpanusaTtop oOblYHO yCTaHaBNMBAETCSA HEMOCPEACTBEHHO
3a BbIMYCKHLIM KOJMEKTOPOM, Mepes rnywutenemMm nubo BCTpanBaeTcs B
KOnnekTop. B MMpoBOI NpakTuke AN O4UCTKMU BbIXJIOMNHbIX ra3oB [BC vc-
MONb3YOT pasfnnyHble KOHCTPYKLMM HEMTPanNM3aTopoB NPOTOYHOMO Tuna ¢
MCMONb30BaHNEM KaTanna3aTopoB PasfnMyHOro XMMMUYeckoro coctasa. s

180



Hoeocmu Hayku KasaxcmaHa. Ne 4 (138). 2018

OOCTVDKEHNS YAOBNETBOPUTESBHBIX PE3YNbTaTOB KaTanm3aTop, NCMonb3ye-
MbI ANt HeWTpanuaaummn gormkeH obrnagate psiAoM CBOMCTB, obecneynBa-
owmx 3 PeKTMBHOCTL ero ucnonb3oBaHus [1]. OcHoBHbIMK TpeboBaHMs-
MW, NPEeAbSBASEMbIMU K KaTanM3aTopy SBASIOTCS:

- BbICOKas CTeneHb akKTUBHOCTU 1 CENEKTUBHOCTY;

- onTMMarbHas BenuyuHa U OOCTYMHOCTb MOBEPXHOCTM aKTUBHOMO
KOMMOHEHTA;

- JocTaTtovHas yCTOMYMBOCTbL K BO3AEWUCTBUIO 3arpA3HUTENEen 1 Bbl-
COKMX TeMneparyp;

- AoCTaToO4Has MPOYHOCT;

- onTUMarnbHbIe ra30AMHAMNYECKNE XapaKTepucTmku [2].

Llenb paboTtbl - n3y4eHne 1 MOUCK NyTen YryyLeHnsa KOHCTPYKLMK
KaTanMTUYeCcKoro HeMTpanuaaTopa.

MeToabl uccnegoBaHun. NpuMeHEH MOPEONOrMYECcKUiA aHanms -
MeToA BblOGopa M KOMOUHMPOBAHUS Pa3NNYHbIX 3TanoB KOHCTPYMPOBaHUSA
AN OOCTWKEHWSI MOCTaBfieHHOW uenu. Ero TpyaHoO mcnonb3oBaTth npu
nnoxo onpeferieHHbIX U HeYyeTko CAOpMynMpOBaHHbIX nNpobrnemax [3].
B xoge mpoBegeHusi aHanu3a cocTaBnseTcs mopdonoruyeckasi kapTa
peLleHnii, U3 KOTOPbIX MO OMpedenieHHbIM KPUTEPUSAM HYXXHO BblbpaTb
OKOHYaTenbHbIN BapyaHT. CyLHOCTb aHanmn3a 3akno4aeTcs B TOM, Y4TO B
COBEpPLUEHCTBYEMON TEXHUYECKON CUCTEME BbIAENST HECKOMBbKO Xapak-
TEePHbIX AN Hee CTPYKTYPHbIX UM OYHKLMOHAMbHbBIX MOPAONOrM4ecknx
npusHakoB [4]. Kaxabl Npu3HaKk OOSMKEH XapakTepu3oBaTtb, Hanpumep,
KaKoW-TO KOHCTPYKTUBHBLIN Y3€rl CUCTEMBbI, Kakylo-TO ee (YHKUMIO0, Ka-
KON-TO pexum paboTbl CUCTEMbI, T.€. MapaMeTpbl UNN XapaKTepPUCTUKN
CUCTEMbI, OT KOTOPbIX 3aBUCUT peLleHne npobrnemsl. B xoge aHanusa ka-
TanUTUYECKMX CUCTEM HEMTpanu3aumm M OYUCTKM OTpaboTaBLuMX ra3oB
aBToMObunsa 6bin BbibpaHbl criegytowme npuadHakn (napameTpbl) KOH-
CTPYKUMM KaTanuTU4eCcKoro HemTpanunsaTtopa:

- KOHCTPYKLMSI OTHEYNMOPHOro Kopnyca: pa3bopHas n HepasbopHas;

- XapakTep MakpOCTPYKTypbl: MNOpucTas, MNOTHO-OOHOPOAHAS,
PbIX03epHUCTas;

- MmaTepwuan HocuTens: metannuyeckuii (Mg, ALLO,, Zr, B) n HemeTan-
nMYecKkMn (Kepamuka, curukarenb, antoMOCUIIMKATbl, aKTUBUPOBAHHbIN
yronb);

- BUA HOCUTenNs (BHYTPEHHSAS] KOHCTPYKUMS): LLApPUKOBbIN (rpaHynbl,
KpMCTansbl) U MOHOMUTHBIN (COTbI, MOPUCTas CTPYKTypa);
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- MO NpuHUMny gencreus: okmcnuTensHoi (Pt, Pd, Cu), BocctaHo-
ButenbHbii (Rh, Os, Ir) n BocctaHoBUTENbHO-OKMCAMTENBHLIV (Pt + Rh);

- MO NpUHLUMNY OUMbTPYIOLLEro Crosi: C HENOABWXKHbBIM CNOEM U C
B3BELUEHHbIM CrOeM (KUNSALWUM);

- MO HanMuuno BCNOMOraTenbHbIX YCTPONCTB.

OcHoBHble pe3ynbTaTtbl. KoMOMHaUMA kaTanuTu4eckoro Hemtpa-
nusaTopa n BCromoraTebHbIX YCTPOWNCTB NMO3BOSSET MNOBLICUTL 3ddhek-
TUBHOCTb OYUCTKM OTPabOoTaBLUMX ra3oB, @ TaKKe B HEKOTOPbIX Criydasx
YyBENUYMTb CPOK CNYXXObl KaTanMTU4eCKOro HeTpanunsaTtopa.

MpegnaratTca crneylowme BCroMoraTernbHble YCTPONCTBA: 3riek-
Tponogorpes, cuctema SCR, ynbTpasByKkoBoe YCTPOMCTBO, O30HATOp,
GunbTp. Ona yckopeHusi nporpeBa kaTanmsaTopa LenecoobpasHo uc-
nonb3oBaTtb anekrtponogorpes [5]. Cambin NpocTon cnocob — anekTpu-
YeCKUn HarpeBaTernbHbIA aneMeHT. OgHako, CerogHsi ToNbKo rmbpuaHble
MaLLWHbI pacrnonaratT AOCTaTOYHbIM HanpsbkeHnem ans ébicTporo npo-
rpesa katanusaTopa. Cuctemy Selective Catalytic Reduction (SCR) kom-
OMHUPYIOT C BOCCTAHOBUTESbHBIM KaTanu3atopoMm. B gaHHom TexHonornm
XMMUYecKas peakuusi BOCCTaHOBIEHWS (HeMTpanusauum) oTpaboTasLumx
rasoB NMpPOVCXOAUT M3bupartenbHO. OTO 03HaYaeT, YTO B COCTaBe OTpa-
OOoTaBLUMX ra30B LefieHanpaBneHHO CHUXKAETCA COAEepPXKaHNe TONbKO OK-
cvuaoB asoTa. Npu BKMOYEHHOM OBUraTene v BbIMOSIHEHWM YCITOBUN, He-
obxoanmbix Ans paboTbl cuctembl HerTpanu3auun SCR, Hacoc nogaér
MOYEBUMHY M3 Baka K hOopCyHKe MOYEBMHbI MOA AaBrieHnem okorno 5 6ap.
[o3npoBaHune perynupytotcs ¢ nomoLlbto IbY.

[MpumeHeHne ynbmpa3gyka BO3MOXHO MPY KOMOVMHWPOBaHWM Yrib-
TPa3BYKOBOro ycTponctea ¢ unbTpoM. bbina npeanoxeHa ycoBepLUEH-
CTBOBaHHasi KOHCTPYKLUSA YCTPONCTBA ANsl OYUCTKU BbIXIOMHbIX ra3oB, OC-
HOBaHHas Ha WX ynbTpasByKOBOM 00paboTke M NO3BONAKOLAA NOBLICUTH
3P HEKTMBHOCTb CHMKEHMS BpeAHbIX BbIopocoB [1BC, NOBbICUTbL CPOK CIyX-
Obl PUNBTPYIOLLMX 3IEMEHTOB CUCTEMbI BbiNycka OTpaboTaBLUMX ra3os [6].

YCTpOACTBO ANSA OYUCTKM BbIXITOMNHbBIX Fa30B (PUCYHOK 1) cooepXxuT
kopnyc 1, BMyckHble OTBepCTUS 2, NnepdopupoBaHHbIE TpyObl 3, NPOXo-
OSLWne Yyepes Kopnyc 3akpenseHHble CBapKOW, BblMyCKHOE OTBepcTuE 4,
ynbTpa3ByKOBblE YCTPOWCTBa 5 yCTaHOBMEHHbIE Ha KOPMyce W OTBep-
CcTue ¢ nNpobkor 6 onsi cnvBa obpa3oBaBLLENCS CMECH.

OTtpaboTaHHble BbIXITOMNHbIE rasbl MOCTYNaktT 4Yepes BryCKHbIE OT-
BepcTus 3 no nepcopmpoBaHHbIM Tpybam 2 B koprnyc 1 1 NO4 OeNcTBUEM
YNbTPa3BYKOBbIX BOJIH, UCMYCKAEMbIX YIbTPa3ByKOBLIMU YCTPOACTBaMM 5,
TSKenble 4acTuubl, COAepXallMecs B BbIXJIONHOM rase ocefalroT Ha
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[He Koprnyca, O4YULLEHHbIN a3 BbIBOAUTCS B aTMocdhepy Yepes BbiMyckHOe
oTBepcTue 4, obpasoBaBLIaACA CMECb NyTEeM CHATUA NPOOKKN 6 BbITEKAET
B OMNpeAerieHHY0 EMKOCTb.

Bcriegcteue aToro B atMocepy BblAENSETCS BbIXIOMNHON ras, oun-
LLEHHbIN OT TSKEMbIX NPUMECEN.

1 5

L i ]

\c{é

1 3 3

2 S~ i
[ i)
= © ©
[ )

PucyHok 1 - YCTpOMCTBO AMS1 OYUCTKMN BbIXITOMHBLIX ra30B

Takke npegnaraeTcs MUCNONb30BaTb YCTPOACTBO ANS1 KepaM3uT-
HO-AMHaMMYECKOM OYMCTKM BbIXJIOMHbIX ra3oB (pucyHok 2). [laHHoe
YCTPOMCTBO COAEPXKMUT crieaytoiee obopynoBaHme: BMyCKHOM naTpybok 1,
nprvemHasi kamepa 2, kopnyc 3, nonactu 4, Ban 5, KepamanT 6, BbinyCKHas
Kamepa 7, oTBepCTMS 8, HakonuTenbHast eMKOCTb 9, 0TBEPCTUS C NPoBKon
10, BbInyckHOW natpybok 11. Npeanaraemoe yCTPONCTBO MOBbILLAET KO-
nornyeckyto 6e3onacHoCTb TPAHCMOPTHbIX CpeacTB Npu paboTte asurarte-
nev BHYTPEHHero cropaHus.

11

QuueHHEie rasbiy

9 10 8

PucyHok 2 - YCTpoicTBO AN kKepam3uTHO-AMHAMUYECKON OYUCTKU
BbIXJTOMHbIX ra3oB
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KepamanT, ucnonb3yembin ang paboTbl npeanaraemoro ycTpou-
CTBa, U3BECTEH KaK MErkum nopucTbln mMaTepwarn, noryd4aemMbii nyTem
obxura rmuHbl AW FYMHACTOrO cnaHua. KepamsuToBbIA rpaBui MMe-
eT oBanbHylo dopMmy. [aHHbIN MaTtepuan OTNMyaeTcs pAagoM BaXKHbIX
3KCNIyaTaunoHHbIX XapakTepUCTUK, TaKUX KaK BbICOKas MPOYHOCTb, XO-
powasa Tennomsonaums, MOpPO30YyCTOMYMBOCTb, OFHEYNMOPHOCTb, XUMU-
yeckasi MIHEPTHOCTb M KUCMOTOYCTOMYMBOCTb, AONITOBEYHOCTb. OTO KO-
JNIOrMYECKN YNCTBI U OTHOCUTENBHO Hegoporon matepuan [7]. NMopuctasn
CTPYKTYpa Kepam3uTa gaeT OCHOBaHve npeanonaratb agcopbunoHHble
CBOWCTBa 3TOro Mmatepuana. Ha ocHoBe BbilLenpuBeaeHHbIX NPU3HAKoB
Oblna coctaBrneHa mMopdornornyeckas Kapta KatanMTuy4ecKoro HerTtpa-
nusaTtopa (tabnvua 1).

Ycnosusa xapaktepusyloLwme cyLecTBoBaH1e yCTPoMCTBa:

- KatanusaTop COCTOMT M3 OrHEYNopHOro Kopryca, KOHCTPYKLMSA KO-
TOPOro MOXeT ObITb pa3bopHON NN HepaszbopHON;

- [MaBHYK OYHKUMIO HenTpanusatopa BbIMOSIHAET aKTUBHbIN Ma-
Tepuan — XMMNUYEeCKUN 3rNeMEHT, KOTOPbIN MOXET BOCCTaHaBNuBaTb UMK
OKUCHATD;

- Ans cTabunmsaumy akTMBHOMO CMOosi KaTanmsaTop MMeeT HOCUTENb,
KOTOPbLIN BNUSIET HA CBONCTBA akTUBHOW ddasbl;

- KaTanuMsaTop MOXeT KOMOMHMpOBATbCA C OOMOMHUTENbHBIMM
yCTPONCTBaMM, NOBbILALWUMUN 3PPEKTUBHOCTL O4YMCTKM OTpaboTaBLLNX
rasos.

He Bce KOHCTpyKUUm BO3MOXHbI. OnpegerneHbl yCroBusl, NCKIToYato-
LLMEe MHOXECTBO IMMOTEeTUYECKM BO3MOXHbIX KatannsaTtopoBs, ecTb U He-
npuemMremMble BapuaHThl, K npumepy:

- KaTanuTU4YecKU HeMTpanm3aTop He AOMKEH MMeTb crabblii Kop-
nyc, 6e3 NPOYHOro KOpryca OH He CMOXET 3KCMyaTMpoBaTbCs Ha aBToO-
mobwurne;

- XMMUYecKas peakuus B KaTanmTU4eckoM HemTpanusaTtope He Mo-
XeT npoTekaTb 6e3 cnod akTMBHOrO MaTtepvarna, a 3HaduT, kaTanusaTop
He BydeT BbINOMHSATL CBOIO MMaBHYH (PYHKLMIO;

- 6e3 HocuTensa He OypeT nogaepXmBaTbCca cTabunusaumsa Ha ero
NMOBEPXHOCTWN YaCTUL, aKTUBHOW KaTanuTnyeckon asbl. BHyTpeHHAS KOH-
CTPYKUMSI HOCUTENS CMOCODCTBYET yBEMMYEHMIO NMoWwaan ConpukocHOBe-
HMs ¢ OoTpaboTaBWMMK razammn, 3TO CNOCOBCTBYET YNYYLLIEHNIO XUMUYe-
CKOW peakuuu;
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- BOCCTaHOBUTENbHO-OKUCIIUTENbHBIN KaTannsatop He MoxeT ObiTb
O[HOCMOWMHBLIM, B HEM JOIMKHO ObITb HECKOSBKO CIIOEB aKTUBHOIO MaTtepu-
ana, To eCTb OH KOMOVHMPOBAHHbIN;

- MOHOJMTHBIN KaTanu3aTop He MOXET ObITb CO B3BELLUEHHbIM (KuMs-
LWMM) PUABTPYIOLLMM CIIOEM, MOTOMY YTO OH MMEET MAOTHO-OOHOPOAHYHO
CTPYKTYpy.

[na Gornee TOYHOro ONUCaHUSA KapTUMHbI HEOOXOOAMMO LOMOSTHUTL U
paccMoTpeTb HEKOTOpbIE NpU3Hakn nogpobHee (Tabnuupl 2, 3).

MpenctaBmMm Onsa npyMmepa HeKOTOpble U3 BO3MOXHbIX MMIoTeTnye-
CKUX KOHCTpyKuun. Ona gusenbHoro asuratens Hambonee adpdekTms-
HbIMM OyaoyT KOMOMHUPOBAHHbLIE KaTanUTUYEeCKMe HemTpanu3aTtopbl C
NMPMMEHeHneM OBYXCMOMHOMO kaTanmsaTtopa ¢ cuctemon SCR unm xe ¢
caxeBblM PUITbTPOM. BO3MOXHO BbIMOMHEHME KaTanIMTUYECKOro HenTpa-
nunsaTtopa ans 6eH3mHoBOro Apuratens. Katanusatop umeeTt MOPUCTYIO
CTPYKTYpY, HOCUTENEM SIBNSAETCA Kepamuka, TWM KaTanmsaTopa BoccTa-
HOBUTENbHO-OKUCIUTENbHbIA, @ aKTUBHbIMW MaTepuanamu SBRASHTCH
Rh n Cu (B mopconormnyeckon kapte (Tabnuua 1) o6o3HaveHa 1*). Kok-
CTPYKUMSI KaTanuMTU4eCKOoro HemTpanusatopa, obosHaveHHas 1** B mop-
¢onorn4yeckon Kapte OTnn4aeTcsa TeM, YTO HOCUTENEM SBMSETCA OKCUA
anoMnHNS, a akTBHLIM MaTtepuanom sensetca Pt n Rh. BecnomoraTerns-
HbIM YCTPOMNCTBOM CIyXMWT anekTponogorpes. OgHNUM 13 BapuaHToB Ka-
TanUTUYECKOro HemTpanu3aTtopa Ans Ou3enbHOro ABuratenst ABnseTcs
KaTtanusartop, UMeLWUIn NOPUCTYIO CTPYKTYpY. HocuTtenem asnsetca Mg,
TUMN KaTanu3atopa BOCCTaHOBUTENbHO-OKUCIUTENbHbIV, @ aKTUBHbIM Ma-
Tepuanom aenstotces Pt, Rh n Pd. Co BCTpoeHHbIM caxeBbiM hUnbTPOM U
B3BELUEHHbIM (PMNbTPYHOLLMM cnoeM. [JaHHas KOHCTPYKLmMS 0603HayYeHa B
mMopdbonormyeckon kapte (Tabnuua 1) kak 1***,

Takum obpasom, He0H6XOANMbBIMU 1 JOCTATOYHBIMU NPU3HAKamMun Ans
O[HO3HAYHOW XapaKTEPUCTUKN KOHCTPYKLMMN KaTanuTUYeCKOro HelTpanm-
3aTopa ABMAKTCH KOHCTPYKUMS KOpryca, BUA, akTMBHOIo maTtepuana, tvn
HOCUTenNs U BMA Katanuaartopa.
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Ta6bnuua 2 - lononHUTenbHbIE MPU3HAKN KOHCTPYKLUU
KaTanuTU4eckoro HeMTpanusaTopa: Matepuan HocuTens

MpusHakm XapaktepucTukn
MeTtannuyeckui HeMeTannnMyeckmmn
1 0 é
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Ta6nuua 3 - [lononHuTenbHbIe NPU3HAKN KOHCTPYKLIMM KaTanuTu4eckoro
HelTpanu3aTopa: akTMBHOe BeLLleCcTBO Mo NPUHLMNY AeACTBUSA

Mpu3Hakm XapakTepucTukm
MpuHUMN - - BocctaHoButens-
[eNCTBIS OKuncnUTENbHBIN BoccTaHoBUTENBHBIN HO-OKAGHUTENBHBII
=
g = " = = 'S 'S | KombuHaums okuc-
AKTUBHOE s ®© =) = s =i I TINTESbHbLIX U BOC-
= 10} =x = [
BellecTso | © E 2 g 3 a £ | CTaHOBMTENbHbIX
[= ) = o KaTanusaTtopoB

BbiBoabl. Mopdonornyeckmin aHanms u CUHTE3 NPU3HAKOB KaTanu-
TUYECKOro HerTpanusaTopa, NPUMEHSIEMbIX ANS OYUCTKU OTpaboTaBLUnX
rasoB aBTOMOOMIbHBLIX ABUraTener No3BoNun paccMoTpeTb U Npeano-
XWUTb TUMNOTETUYECKN BO3MOXHbBIE KOHCTPYKUMM KaTanMTU4ECKOro Hen-
TpanusaTtopa. PopmManun3aums KOHCTPYKLMM MO MOPAONOrM4yeckon kapte
(Tabrnmua 1) kaTanUTUYECKoro HevTpanusaTopa onpegenseTr 324 BOs3-
MOXHbl€ KOHCTPYKUMM, a C y4eTOM AaHHbIX U3 Tabnuy 2 n 3, ux 4ncno
yBenuumsaetcsa Ao 18744 BO3MOXHbIX BapnaHToB

Haunbonee addekTnBHbIMY BapuaHTaMu SBMSAOTCSH KOHCTPYKLMK
OBYXCIONHbBIX UINN TPEXCMNOWHbIX KaTanuTU4YeCckux HeMTpanusaTopos, no-
TOMY YTO TaKOW KaTtanm3aTtop YMeHbLUaeT KONMYecTBO NPOAYKTOB HeMnor-
Horo cropaHust CO,CH v okncnos asota N,O,.

Heobxooumo ncnonb3oBaHWe akTMBHBLIX MaTepuaroB (31eMeHTOB),
Takux kak: Pt, Rh, Pd, Os, Ir, Cu, Cr. lpoBegeHHbIi MOpdONornyeckmm
aHanus no3BoNsAEeT KOHKPETU3MPOBaThb HanpasneHne farnbHenLWwmx ncene-
AOBaHWI MO MPOEKTMPOBAHMIO N BHEAPEHMIO HOBbLIX CUCTEM KaTanuTunye-
CKOW HerTpanuaauumn otpaboTaBLUMX ra30B aBTOMOOUIEN.
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TAnmaTbl TEXHONMOrUAMbIK YHUBepcuTeTi, AnmaTbl, KaszakctaH
2¥NTTbIK MEMIIEKETTIK FbINBIMU-TEXHMKANbIK capantama opTasbifbl,
Anmartbl, KasakcTtaH

XAPMAHbIH CAMNACbIHA KYPILI O9HIHIH
TEXHOJNOInAnNbIK EPEKLWWENIKTEPIHIH ©CEPI

Tyningeme. Makanaga Kypill xaHe XapMa eHiMAepiHiH cananblk cunaTTaMachl-
HbIH 3epTTey HaTWXKenepi kenTipinreH. Kypilw ASHiHIH XXeHe XXapMacbIHbIH TEXHONO-
TMANbIK KacueTTepiH cunaTTanTbiH 6enrinepiHii apacbliHaarbl ©3apa 6anaHbICbiH
aHblKTay YLiH 3epTTey HbicaHbl peTiHae Kbidblnopaa oOnbiCbl aymarbiHOa KeH
Keremae ayaaHpacTtbeipbinFaH MapxaH, AHTapb, Jlngep, Hosatop Kypiw cypbin-
TapbIHbIH, YIrinepi anbiHapl. 3epTTey GapacbiHAa onapablH OpraHonienTuKanbik,
pusmka-xumusnblk 6arackl xaHe onapablH 63apa 6annaHbiCbl aHbikTanael. Hotu-
Xenepai Tangay cananbl §4p0 MerepiHe TeK Kypill ASHiHIH CbI3aTTbibIFbl FaHa
eMec, CoHpaW-aK OoHHIH KypbinbiMabIK Genrinepi ae acep eTeTiHi Typanbl 6on-
Xampap »kacayra MyMKiHAik 6epepi. [JoHHiH oFapbl Cbi3aTTbIfblFbl SHAOCNEPMHIH
apTYpPni KOHCMCTEHUMANBLI BonybiHa HerisgenreH. Eckepinred kepceTkiwTep apa-
CblHOafFbl aHbIKTanFaH esapa barnaHbiC apMa eHfipyae Tayenai 6enrineynep
GoviblHWAa yrrinepai TaHaay MyMKiHAIriHIH 6ap ekeHAiriH TyXblpbiMaaniabl.
TyniHai ce3pep: Kypiw, Xapma, TEXHONOMUANbIK KacueTTepi, xxapma LUbIFbIMbI,
cananbl SiAPOHbIH, WhIFbIMbI, cana 6enrinepi.

AHHOTaumsA. B ctatbe npmBOAsiTCA pe3ynbTaTbl UCCHef0BaHWMN Ka4eCTBEHHbIX
XapakTepucTUK 3epHa puca W Kpynbl. B xode wccrefoBaHWUi OLEHeHbl UX
opraHonenTuyeckne, (U3MKO-XMMUYECKME MOKasaTenu W onpeneneHbInx
B3aMMOCBs3N. B kavecTtBe wuccrnegyembix 00pasuoB Obinu B3siTa Ha npoby
copTa, npou3pactatowme B Kbi3binopanHckon obnactu, kak MapxaHn, SHTapb,
Jlnpep, HoaTop. Ha ocHoBe 06paboTku AaHHbIX UCCNEAOo-BaHUIN YCTAHOBIIEHbI:
NOMOXWUTENbHbIE KOPPENsAUMU MeEXAy MNNeHYaToCTbld U BbIXOAOM  LIENoro
A0pa, BbIXOAOM MYYKM C BbIXOAOM Kpymbl, C BbIXOAOM [OpoGreHHon sapa,
TpEeLINHOBATOCTLI0. BbisiBNEHHbIE B Xo4e MCCrefoBaHMs B3aMMOCBSA3b MexXay
nokasartensiMu no3BosisieT yTBepXaaTh, YTO €CTb BO3MOXHOCTb OTOMpaTh Npobbl
ONsi NyyLlen Npon3BoANTENBHOCTY U NyYLLEro KayecTsa npoaykra.

KniouyeBble cnoBa: puc, Kpyna TeXHONor4yeckme CBOMCTBA, BbIXOA KPYbl, BbIXOA,
Lenoro siapa,npy3Hakn kKavecTsa.
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Abstract. The article presents the results of studies of the quality characteristics
of rice grains and cereals. In the course of the research, their organoleptic, phys-
icochemical parameters were evaluated and their interrelations were determined.
As the samples studied, varieties grown in the Kyzylorda region, such as Marzhan,
Yantar, Leader, Novator, were sampled. Based on the processing of research
data, the following positives were established: positive correlations between film-
iness and the yield of the whole nucleus, the exit of the stitch with the yield of the
cereals, with the yield of the crushed core, trechinose. Identified during the study,
the relationship between the indicators suggests that it is possible to take samples
for better performance and better product quality.

Key words: rice, cereal, technological properties, cereal yield, whole kernel out-
put, quality signs.

Kipicne. KasakctaH xankblHblH canayaTTbl TamakTaHy canacbiHaa
MEMIIEKETTIK casicaTTbl iCKe acblpy XongapbiHblH Gipi OTaHAbIK LUKKi3aT
Ke3gepiH Taby keHe a3blK-TyniK eHIMAEPIHIH XaHa OybIHbIH >xacay 6onbin
Tabbinagbl. A3bIK-TYNIKTi KanTa eHaey eHepkacibi yLIiH aca MaHpbI3apl ap-
ManblK akbln — Kypiw AsHi. KypiwTiH agam3aT TapuxbliHAa eneyri OpHbl
Oap, anemae Kypilke AereH TYTbIHYLWbIMbIK CYPaHbIC Xbifl cavbliH apTbin
Kene xatblp. bipikkeH ¥nTTap ¥MbIMbl XaHblHAaFbl A3bIK-TYIIK XoHe Aybin
LapyaLbinblK YAbIMbIHLIH 6omkambl 6oribiHwa 2020 XbiFa Kypilke gereH
cypaHbic bupgara kaparaHga 2-3 navibidra aptagbl. KasakcraHga Kypil
Aakbinbl Kbisbiopaa, AnmMatbl »xaHe OHTYCTik KasakcTaH obnbicTapbiHaa
ecipineni. Kypiw gsHiHiH TaraMmablk KYHAbINbIFbI ©T€ XXOFapbl. ©3re AoHAi Aa-
KblnaapablH aKybI3bIMEH CarnbICTbIpFaHaa Kypill aKybl3bl JIM3WH >xaHe bac-
Ka anmMacTblpbllIMaNTbiH aMUHKbILIKbINAapbiHa 6an. Kypill TeHaecTipinreH
aveTanblk eHiM 6onbin Tabbinagpl (100 r xxapmaga 351 kkan 6ap): oHaa
afjamra KaxeTTi HopceHiH Gapnbifbl 6ap. Kanui >xaHe HaTpuiA, Mbicarbl,
KypiwTe 5:1 kaTbiHacbiHOAW KaMTbInFaH, Oyn geHeneri CiNTinik KblWKbINAbIH
Tene-TeHAIriH cakTayFa XeTKinikTi). bapnblk >xapmanapablH iiHae KypiwTe
€H Ken MernLiepae ofapbl canansl kpaxmarn (77,3%) 6onagel. KypilTiH, Ky-
pamMblHAa A9pYyMEH MeH MUHepangap 0ap: oHbIH ilwiHAe onu KbILKbInbI, B
TOObIHbIH, 4opYMeHAepi, TEMIp MeH MbIpbil. MamaHgapablH 3epTTeyrepiH-
Oe KenTipinreH maniMeTTepi OoMbIHILA KypilUTe: Taramapblk TanwblKTap -
32,3%, B, nepymeHi - 22,7%, B, nepymeni - 25%, PP nepymei - 26,5%,
XonuH- 17 %, marHui - 29 %, docdop - 41%, unHk - 15%, Mbic - 56%,
mapraHel, - 181,5%, ceneH - 36,4%, monnbaeH - 38,1%, BaHaauii - 1000%,
KpemHui - 4133,3%, kobanbeT - 69% [1-4].
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KypiwTiH KypambliHOa xonecTepuH mynge )ok. CoHabIKTaH ga Kypiw
Xapmacbl auveTtanblk TaraMmaapAblH, kaTapbiHaa xyp. Kypiw 6oTtkachl
ac KopbITy aypynapblHOa >xaHe nauapesiga kemekke kernedi. OHbIH
KypamMblHAa Ken mersiepne Kemipcyrnap MeH XacyHbIKTblH €H nanganbl
3aTTapsl kesgeceqi. Exenri KelTanaa gapireprnep MeH fansiMaap KypiLTiH,
«[JEeHeHi HopneHAIPETIHIH, SHEePrUsHbI KanmnbliHa KeNTipeTiHiH, AeHere Kyl
GepeTiHiH, aypydbl XOSATbIHbIH» atan anTkaH. >KanoH 3epTTeywwinepi
KYPILTIH AeHCcayIblKKa FaHa eMeC, UHTENNEKTTI AaMblTyFa KOMEKTECETIiHIH
penengereH [5-7]. OcbiFaH GannaHbICTbl XXapMa eHiMOEepiHiH TaraMablk,
KYHObUTbIFBI  MEH OHbIH OpraHorenTUKanblK XeHe TEeXHOMOMUASbIK,
KOpCeTKILUTEPIH apTTblpy MacernenepiHiH, iwingeri eH 6acTbiCbl kaHe
LWMKI3aT peTiHAe KongaHaTbiH A8HHIH Tabufn epekwwenikTepi 6ovbiHWAa
TMiMAi nanganady xongapbiH aHblKkTay e3eKkTi Macerne 6onbin Tabbinagbi.
Byn maceneHi Ty6erenni 3epTTen, capanTtan OTbIpbIN XapMma AaKblTAapbiH
TUiMAI eHaey 84ICTePIH KapacTbIpy KaxeT.

Matepuanpgap MeH apictep. Kypill A8HIHIH >XaHe >XapMacblHbIH
TEXHOMOIMANbIK KacueTTepiH cunaTTanTbiH OenrinepiHiH apacbiHAarbl
e3apa GannaHbICbIH aHbIKTay YLUiH 3epTTey HbiCaHbl peTiHae Kei3binopaa
0obnbicbl aymafbiHAA KeH, kKenemae aygaHaactbipbinFad MapxaH, AHTapb,
Ilnpep, HoBaTop Kypil cypbinTapbiHbIH yArinepi aneiHabl. byn cypeintap
COHfbI Xblngapbl auMakTblH, KaTan TonblpakTbl-KMMaT KarganblHaa Xo-
Fapbl eHIMAInNiK kepceTTi. KypilwTi eHAenTiH xxapMa eHAIpyLUinepiHiH Mani-
MeTTepiHe KapaFaHga OCbl CypbinTapbiHa TYTbIHYLWWbIAP TapanbiHaH Cy-
paHbIC XOfFapbl.

Toxipnbe Xypridy 6apbiCbiHAA Kypill ASHIHIH XoHe XXapMaHbIH cana
KepceTKilTepiH aHblKkTay MakcaTblHAa MeMIEKeTTIK CTaHaapTTap XaHe
COHfFbI yririgeri acnantap kongaHbingbl. Kypiw AsHiHIH canacbliH aHbIK-
Taypa kenecigen MEMCT konganbeingpel: KP CTUCO 13690-2006 (MCO
13690:1999, IDT) - AcTbik, Oypluak xeHe onapAblH eHAey eHiMaepi.
KblmkbIManTbiH napTUANapbiHbIH, CbiHamanapbeiH cypbintay. MEMCT
20290-74 — [aHHiH HaTypacblH aHbikTay agici. KP CTUCO 712-2006
(UCO 712:1998, IDT) — ACTbIK XoHe OHbl eHaey eHiMmaepi. [JoHHiH bifi-
FangbibiFbIH aHbikTay agici. MEMCT 10987-76 [daH. LUbIHbINbLIKTbI XXaHe
CbI3aTThiNbIKThl aHbikTay agici. MEMCT ISO 520-2014 — ACTbIK kaHe
oypwak mageHueTTepi. 1000 goHHIH canmarbiH aHbIKTay aici. 3epTTey
XymbicTapbl ATY «A©XOOT» kadenpacbiHblH TEXHMKANbIK 3epTXaHa-
CblHOa opbliHAANAbI.
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3epTTey HaTuxkenepi. [1oH canacbiHbiH cunaTTamachl YLiH Keneci
KepceTKilTep KondaHbinagbl: xannbl (6apnblk AakblngapabiH A9HOEpiHe
KaTbICTbl); apHavibl (KekernereH AakbingapAblH 49HAEPI YLWiH KonaaHbina-
TbIH); Kayincisgik kepceTkiwTepi. XKannbl cana kepceTkilTepiHe 6apnbIk
JakblngapablH, A9HOEPIHIH Ke3 KenreH napTuscbiHAa aHbIKTanaTtblH MiH-
AeTTinepi xaTtagbl; 6anFeiHObIK Genrinepi (CbIpTKbl Typi, TYCi, Wici, Aami),
3UAHKECTEPMEH 3aKkbiMaarnybl, bifiFaniblfbl XXeHe nactaHybl. ApHanbinap-
fa Hemece MakcaTTbinapFa AS9HHIH TayaprblK-TEXHOMOMMANbLIK Kacuet-
TepiH cunaTTanTbliH cana kepceTkiwTepi xaTaabl. Kypil canacbiH aHbIK-
TaNTbIH HETi3ri KepCceTKILTepi: bIFangblbIFbl, HATypachl, KabbIKLWbIMbIFbI,
CbI3aTTbIfbIFbI, LWbIHLIbIFEL. 3epTTeyre apHasnfaH Kypiw CypbiNTapbiHbIH,
cananblk cunattamanapbiH 6aranay ywiH onapgbiH CbiHamanapblHaH
YIri KypacTbIpbiNbIn, CTaHOAPTThIK a4ic GonbliHWa binFanabiibiFel, 1000
O8HHIH Maccachl, HaTypachl, KOKbIC XaHe AoHAi KocnacblHbIH MernLepi,
KaybI3ObISbIfbl, CbI3aTThISbIFbI, LWbIHBIMbIFbI @HbIKTaNabl XXaHe XYprisinreH
3epTTey HOTUXKENEPIHIH opTalla MaHi 1-Li kecTee KepCeTINreH.

1 — kecTe. 3epTTeneTiH Kypil AdHI ynrinepiHi4 cana kepceTKiwTepi

Cana kepceTkilTepi

- 0, - -

3 |z Kocnanap, % . 3 3

= 3 I L KOKbIC neHai E E
Q| Do | O E o D .o )
> gX| 28| 3N X | g

Olc |ge|z GyniH- | xeTin- © 2

i S g éln ten Meren | CPIHFAH | KbI3bIn | capbl o =

3 | O |«
1 13,2 32,8 89 1,0 2,3 1,4 1,9 2,0 4 17,0
2 13,8 30,7 94 1,3 2,2 1,3 2,6 2,2 3 14,8
3 14,0 28,8 88 1,4 2,1 2,9 3,4 2,8 8 16,3
4 140 299 9 1,7 2,4 2,8 3,7 2,7 6 179

Eckepty:1 — MapxaH cypbibbl; 2 — HoBaTop cypbibbl; 3 — Iluaep cypbibbl; 4 — AHTapb cypbibbl

3epTTeyre anblHFAH Kypill CypbIiNTapbiHbIH, YIMNEPiHiH TYCiH KyHAi3
XapblkTa, aTanoHaa 6enrineHreH ynrinepMeH canbICTbipa OTbIpbIN aHbIKTa-
ablk. OpaH KeriH, 6ipTyTac acTbIKThIH MiciH 6ingik. On ywiH geH ynrinepiH
cTakaHra canbin, Temnepartypacbl 60-70°C cy Kyibin apanacTbipbin, WbIHbI
KaknakneH »aybin Konaplk. CoCbIH 2-3 MUHYT 6TKEHHEH KERiH MiCi aHbIKTar-
Abl. CblHaK ynrinepain, nici MeH Tyci KanbInTbl, 63iHAIK aCTbIKKa TOH ekeHairi
GenrineHai. XXannbl anbiHFaH Tangay 6apbicbl Keneci MeHOEPAI KepCeTTi:
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3epTTENeTIH YIrifiep KOKbIC >XaHe [O8H KocrarnapbiHblH CaHbl OOMbIHLLA
Gip-6ipiHEH KaTTbl arblpMaLlbInbIFbl BankanFaH »xok. COoHbIH iWwiHae eH a3
6yniHreH kocna (1,0%) MapxaH cypbIn yrriciHge, an eH Ken CbiHFaH Koc-
na (2,6%) sHTapb cypblObiHaa 6ongel. AnbiHFaH ManimeTTepaeH (1-kecte)
3epTTENreH Kypiw yrrinepiHiH binFangbinbirbl 13,2 — 14,0% apanbiFbiHaa
aybITKblAbl. YKeTinvereH xaHe OyriHreH OoHAepAiH KorFapbl Menwepi FAH-
Tapb cypblbbiHAa Gavikanabl cankeciHwe MaHaepi 2,5, 1,7.

Kypilw cypbinTapbiHblH, - AHTaps, Jlngep, HosaTtop, MapxaH
OOHiHIH y3bIHAbIFbIHBIH, €HiHe KaTbliHacbiH (I/b) aHbIKTay KesiHae Keneci
aepektepmeH cavikeciHwe (I/b-2,4-2,5); n (I/b-2,3); (I/b-2,5); (I/b-2,3-2,6)
cvnatTangbl. Jlngep cypbiObIHbIH X0fapbl CbiHy Menwepi — 2,9%. Jlngep
XoHe FHTapb Kypiw CypbiNTapbiHbIH Cbi3aTTanfFaH e3ek menwepi — 22%
XaHe 26% kypaabl. MapxkaH cypblOblHbIH KypaMblHAAFbl KbI3bll XaHe
capbl gasHaepain menwepi 6asnctik HopmagaH acnagbl — 2,0%. Kypiw
cypbinTapbl HoBaTop xaHe Ilngep xakcbl kabbiKLwanbik KepceTKiluTepiMeH
Kesre TyCTi, cewnkeciHwe maHaepi (14,8%) xeHe (16,3%). MapxaH
cypblbbiHbIH 1000 asHiHiH Maccackl — 32,8 r 6onabl, 6acka cypbinTapMeH
canbiCcTbipranga xxorapbl. OcblFaH Kapan acTbIKTbI ipi AoHAi Aen 6aranayra
6onaabl. An Jingep cypbibbiHbiH 1000 asH»HiH canmarbl - 28,8 r kepceTTi.

WbIHBbINBIK — Kypill O8Hi canacbiHblH MaHbI3abl KepceTkiwi. 3epT-
TenreH Kypiw ynrinepiHii WwoelHbbIFbl 88-94% apanbifbiHAa aybITKblAbI.
HoBaTtop CypbIObIHbIH, LbIHBINbIFLI €H XOoFapbl - 94% 6ongpl. Jlngep cypbi-
ObIHbIH LWbIHBLIbLIK KepceTkiwi - 88%. Ocbinania anbiHFaH ManiMeTTepai
Tangay KapacTtbipbiFaH yrrinepain iwiHae Ne 1 xxeHe Ne 2 opTawa gaHaik
ynrinepae WwoiHbbIFbl 89 xaHe 92 % >xaHe KOKbIC XXaHe AaHAi kKocnanapbl
Merwepi 6oMbiHWA, CoHAan-ak, e3€riHiH Cbi3aTThiNblfbl MEH KaObIKLLbIbI-
fbl 6onbiHWwa 1000 OasHHIH canmarbl cenkeciHwe 32,8 xoHe 30,7 r bona-
TbIH XaKCbl MOHOEPMEH cunaTTanFaHblH KepceTeai.

Bi3aiH 3epTTeyiMi3 Kypill ASHIHIH XXeKe KepceTKiLLTepi MeH XapMaHbIH,
canacbiHbIH, apacbiHAarbl GannaHbICbiH aHblKTayFa apHangbl. CbiHakka
arnblHFaH Kypill CypbInTapbIHbIH, YIriNepiH apHanbl 3epTxaHarblk KOHAbIP-
fblda Kaybl3gay apkbifbl XXapMa eHiMaepiH angblk. »KapMaHbiH Xannbl
WbIFbIMbI XX8He oHAaFbl TyTac sapo menwepi JTYP-1M 3epTxaHanbik KOH-
ObIpFbiCbiHAA aHbiKTanabl. XXapmaHblH canarnblk KepceTkilTepi 2-kecTe-
ae kenTipinreH. KypiwTi xapmara eHaeyaiH Herisri MiHOeTi — aCTbIKTbIH,
afgam opraHu3MiHe CiIHOEWTIH CbIpTKbl KabaTblH Makcumanabl TYPAE XOH.
CoHbIMeH KaTap kabblKLIachl XXOK, AdHAi TaFam peTiHae AanbiHaay Te3 api

194



Hoeocmu Hayku KasaxcmaHa. Ne 4 (138). 2018

XeHin. ©Haey TaciniHe bannaHbICTbl KypiLl aXkapraHfaH, XbINTblpaTblFaH
XoHe yHTakTanfFaH 6onbin GeniHeni. Kypiw >kapmackl TeXHonoruscbiHaa
GaprbIK CbIPTKbI XXoHe ilKi KabblKwanapbiH, aneripoHabl KabaTbiH XaHe
YPbIFbIH XOSAbl, an )apma TOoMblKTay TeK aHAOoCNepMHeH Typadbl. 3epT-
Teyre apHarnfaH >xxapma ynrifiepiHii, cananbslk cunatramanapblH aHbIKTan-
TbIH Heri3ri KepCceTKiTEepiH binFangbinblFbiH, KypaMblHbIH epeKLIeniriH,
apMma LWbIFbIMbIH, XapMa TasanbifblH eckepegi. CoHbiMeH Bipre xapma
canacblH TYCi (TYCiHiH e3repyi canacblHblH HallapnaybiH XoHe by3biny-
OblH 6acTtanyblH 6ingipeai) oami xaHe umici 6ombiHWa aHbikTanagpl. Onap
XapmMma TypiHe ToH, 6erae oM MeH micci3 6onybl Kepex.

XKapwmanapabl cypbinka GenyaiH Herisri kepceTkiwi cananbl 94po
menwepi 6onbin Tabbagel, 0N NapTUsAarbl TOMbIKKYHAbLI XXapma Mer-
LUEPiH )X8He OHbIH TasarblfblH kepceTei. AfHu, Kapma cypblibbl XKoFapbl
GornFaH carblH, cananbl 84po Mernwepi ge ken 6onagsbl.

2-kecTe. 3epTTenreH Kypill XxapMa eHiMaepiHiH cunaTramachl

binFangbl-| »XapmaHbl ¥HTaKThbI aybl3gan-
Cypbin J'IbIFbJI:l, LLIbFI)FbIMbI,H Cafuab’?;’;mﬂnﬂf’%;"’m UJbIFbKIMb:-,l lléla)l:aH%SH,
% % 70 % %
1 13,5 71,0 95,2 8,1 0,2
2 13,8 72,1 96,8 7,8 0,18
3 14,1 71,0 94,5 8,8 2,0
4 13,2 68,5 82,3 9,5 2,2

Eckepty:1 — MapxaH cypbibbl; 2 — HoBaTop cypblbbl; 3 — Iluaep cypbibbl; 4 — AHTapb cypbiObl

Bapnblk 3epTTenreH >kapma eHiMAepiHiH, opraHonenTuKanblK Kep-
ceTkiwTepi ctanHgapttblH «OCT 6292-93. Kypiw. >Xapmacbkl» Tanan-
TapblHa cankec kengi. KapacTblpbinbin OTbIpFfaH Xapma eHiMAEpPiHiH
binFangpineiktapbl 13,2-14,1% apanbifblHga aybITKblabl. benrini, bin-
FanabinblK cakTay KesiHAae kapMaga KypeTiH npouecctep GenceHginiri-
MeH Thifbl3 6annaHbicTbl. CTaHaapT OolbIHLLA XapMaHbIH bifFangbiibiFb
13-15% wamana 6ony kepek, cebebi binFanabinbiFbl XKOoFapbifan KeTce,
npouecctepaid, 6enceHainiri Xorapbinangpl XeHe XapMaHblH allybl, Ke-
repyi, TyripreHyi, e3iH-e3i XbInbITy Kayni TybiHAanabl, an 13%-aaH TemeH
bIFAnNabInbIKTa KapMaHblH kebyi 6ankanagbl. 3epTTenreH xapma eHim-
OepAiH KypaMblHaarbl 6erge kocnaHblH, Oy3binFaH SOpoHbIH, Kaybi3gan-
MaFaH Si4POHbIH, YHTaKTbIH Maccarblk YreciHiH cunaTTapbl cTaHgapTTa
KOWbINFaH HopMarnapMeH LUeKTenai.
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Ocbl anbliHFaH ManiMeTTep Tanaay apKbinbl aHbiKTanabsl. byn 3ept-
TernreH xapma eHiMAepiH cananblK cunaTtTaManapblHbiH KepceTKilTepi
GombIHWa BipiHLWI CypbInKa XaTkbidyFa 6onagpl.

Kasipri kesgeri cana maceneci GipiHWinik MaHre me 6onbin OTbIP.
OHiMHIH cana cTaHgapTblHA COMKEC — 6HIM KypaMbl KaXXETTiMiKTi KaHa-
FaTTaHAbIpyFa Xapamapbl XXeHe TararbiHaanyblHa can 60nybl kepek. OHim
canacbiHa apTypni daktopnap acep etedi. OHbIH aca ken MaHbI34blbl-
FblHa LUMKI3aTTbIH CbIPTKbLI Typi MeH canackl xaTtabl. >KapmaHblH cana-
Cbl MEH OHbIH, KypamblHa Kypill ASHIHIH TEXHONOINAMbLIK KacueTTepiHiH,
9CepiH Biny yLiH SKCMEPUMEHTTIK HaTUXenepai MaTteMaTukanblk eHaey
Xyprisingi. Kypiw >kapMacblHbIH, WbIFbIMbIHA bISIFANgpinbIk acep eTeqi.
OonHin biFangbinbiFel 13...14% apanbiFbiHga ©onFaHga XKoFaprbl HOTU-
xenep anbiHagbl. OCbiHOaN ASHHIH SAPOCHI KaTThl BONFaHOBIKTaH, Kaybl3-
Jayna keHe axapnan XbinTbipaTkaHga OyTiH, KyHAbl XXapMa LWbIFbIMbI
Morblpak 6onagbl.

>Kapma mMeH cananbl SApOHbIH LWbIFbIMbI apackiHAarbl Tikenen op-
Tawa 6avinaHbic aHbikTangpl (r = 0,62+0,18), an »xapma LWbIFbIMbl MEH
KabblkLwanblk apacbiHAarbl — kepi 6arnanbic opTawa (r = -0,52+0,17).
CbI3aTTbifblK JaWbIH 6HIM canacbliHblH TOMEHAEYIHEe, Heri3iHeH Kypill
»XapMacblHOarbl cananbl SAPOHbIH, MesepiHiH KeMyiHe anbin Kkenegi.
On Kypiw A8HiHIH apHanmbl kacueTi 6onbin Tabbinagbl XaHe Xapma
eHaipyde Kypiw e3eriHiH O6y3biny gspexeciHe ken acep etedi. Hatu-
Xenepai Tangay canarnbl S4po MernuwepiHe TeK Kypill A8HiHIH Cbi3aTTbl-
NbIfbl FAHA eMec, CoHAaln-aK OdHHIH KypbinbiMAbIK Genrinepi ge acep
eTeTiHi Typanbl 6ormkamaap xacayra MyMKiHAIK 6epegi. [JaHHIH xoFa-
pbl CbI3aTTbINbIfbl SHAOCMEPMHIH, 9PTYPJli KOHCUCTEHUMANbI BonybiHa
HerisgenreH.

Cananbl 94p0 WbIFbIMbI MEH CbI3aTThINbIK Oenrinepi apacbiHaa Kepi
GannaHbic opHaTbinFaH (r = -0,54+0,16). WeiHbblk neH 1000 OoHHIH
canmarbl apacbliHAa kepi opTawa 6avnaHeic opHangpl (r = -0,65+0,06).
KaybI3abiblKThIH XKOfapbl Nanbi3bl A9HAI YHTaKTaygaH Koprangbl XoHe
OCbIHbIH apkacblHAa cananbl SAPOHbIH, LbIFbIMbIHBIH apTyblHa biKnarn
eteni. [JoHHiH KaybI3abinbiFbl18-19% wamana 6onFaH Ke3ge oHTansbl yin-
necepi. bisgiH 3epTtTeyimisge eH Herisri 6enrinepain 6ipi 1000 goHHIH can-
Marbl 6onbin Tabbiagbl. byn 6enriveH opTawa oH GannaHbiCka yHTak-
ThIH, WhIFbIMbI, (r = 0,52+0,10) xxaHe yHTakTanraH agpo (r = 0,49+0,10) ve,
arci3 Tepic — xapma whelfbIMbl (r = 0,28+0,11).
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Ocbinaniwa, eckepinreH KepceTkiluTep apacblHAarbl aHblKTanfaH
e3apa GarnaHbIC xxapma eHgipyae teyenai 6enrineynep 6orbiHWa ynri-
nepai TaHgay MyMKiHAIrHIH 6ap ekeHAiriH TyXbipbiMaangpl.
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A.JK. Xacmaesa’', A.K. Cmazynosg’, B.Y. Ymup3akog?®,
M. T.Hypeanueea? H.E.Mbip3abaecea?

'Kasaxckuin HaumoHanbHbIV arpapHbI yHuBepcuTeT, 1. AnmaTsl, KazaxctaH
2KaszaxcTaHCKO-ANOHCKNIA MIHHOBALMOHHbI LIEHTP, I. AnMaTthbl, KazaxctaH
3Kasaxckuit HAW xnBoTHOBOACTBA 1M KOPMOMNPOM3BOACTBA,

r. Anmartbl, KasaxctaH

XXWPHOKUCIOTHbIA COCTAB MOJIOKA KOPOB
rONWTUHCKOW NOPOAbI HA NPEANPUATUMX
«P3A — ACbIJ1 TYJIK» KbI3bINTOPOUHCKON OBJIACTHU

AHHOTauusA. B ctatbe npeacraBreHbl Marepuanbsl Mo ONpPeaerieHNo XUPHOKNUC-
NIOTHOrO COCTaBa MOJIOKa KOPOB TFOMLUTUHCKOW MOpoAbl B BECEHHWI Mepuoj Ha
npegnpuatun «P3a — Acbin Tynik» KbisblnopanHckon obnactu. MccnepoBaHus
NPOBOAMIUCL Ha ra3oBoM xpomaTorpade Shimadzu GC-2010 Plus ¢ nnameHHo-
VNOHWN3ALMOHHbBIM AeTEKTOPOM B Ka3axcTaHCKO—SNMOHCKOM MHHOBALMOHHOM LIEHTPE.
B paboTe copepxatcs cBefeHVs MO MCCNeaoBaHWIo XXMPHOKUCIIOTHOMO cocTaBa
NMNMA0B MOJIOKa KOPOB FOMLUTUHCKOW NOpoabl B BECEHHWIA Nepuoa. Tak, no coaep-
YKaHWI0 CyMMBbI NMOMMHEHACILLEHHBIX XXMPHBIX KUCIOT NPENMYLLIECTBO NPUHAANEXNUT
kopoBaM | rpynnbl — 3,12%, npotus 2,86% - koposel |l rpynnel. BnaronpusitHoe co-
OTHOLLEHWNE COAEPKaHUS HEHACBILLEHHbBIX XXUPHBIX KUCMOT NOJyYEHO B >X1pe MOSIo-
Ka y KopoB | — onbITHOM rpynnbl. CogepykaHne HachILLEHHbIX XMUPHBIX KACTOT, 601b-
LUe B MOJTOYHOM >Xupe KopoB |l — rpynnbl, 1 MacnsHow, NOCTynalLwmx B OpraHuam
B OCHOBHOM INLLb C MOJIOKOM, 60rblUe B MOITOYHOM XXMPE KOPOB 3TOM Xe rpynnbl.

KnioyeBble croBa: >XMPHOKUCIOTHbIV COCTaB, ra3oBasi xpomartorpadus, Momnoko,
Macro, rofnwTmMHcKas nopoaa.

Tyningeme. Makanaga kektemri mearingeri mangbl 6ary keseHiHgeri Kbisbinopaa
06nbICbIHbIH, «P3a — Acbin Tynik» YKLIC-HiH ronwTnH TyKbIMAbl CUbIpRap CYTiHiH
MaWl KbILLKbINAbIK KypamblH aHblkTay GoiblHLWLA ManiMeTTep kenTipinreH. 3epTTey
KasakcTaH->KanoH uHHoBauMAnbIK OpTarnbiFbiHbIH OTTbl — MOHAAY AETEKTOPbIMEH
Shimadzu GC-2010 Plus rasgbl xpomartorpadbiHga >xyprisingi. XXymbicta Kek-
Temri Mesringeri Manapl 6ary Ke3eHiHAeri ronwTuH TyKbIMabl Cublpriap cyTi nn-
NUATEPIHIH Mal KbIWKbINALIK KypaMblH 3epTTey OoibiHWa ManimeTTep 6ap. XKbin
MayCbIMbIHbIH, CYTTi Man TyKbIMblHA GannaHbICTbl Mal KbllKbiNgapbl 6onbIHLWA
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anblHFaH ManimeTTep. MaceneH, nonukaHbikNaraH Man KblLKblgapbl XXUbIHTbI-
FbIHbIH 6onyblHa kapaw 6aceiMabineIk | Ton cubipnapeiHaa — 3,12%, |I-ton cublp-
napbiHaa 2,86%. KaHblknaraH mMai KbllWKbINAapbiHbIH NanbIKThl apa canMarbl | —
ToXipnbe TOObI CubIpnapbIHbIH, CYTIHEH anbiHAbl. KaHblKkaH Mal KbilWKbITAapb
Il — Ton cublpnapsbl CyTiHIH ManbiHAA Kebipek xoHe e aF3ara TeK CyTMneH KeneTiH
MalIbl Maw KbILWKbITbl OCbl TOMTbIH CUbIPIIapbiHbIH CYT MavibiHAa 6ackiM 6onabl.
TyniHai cespmep: Man KblWKbINAbIK Kypam, rasgbl xpomartorpadus, cyT, man,
FOJILUTUH TYKbIMbI.

Abstract. The The article presents materials on the identification of milk fatty-acid
composition of Holstein cows in farm of “Rza — Asyl tulik” in Kyzylorda region. The
materials researched on gas chromatograph Shimadzu GC-2010 Plus with a flame
ionization detector at the Kazakh-Japanese Innovation Center. The paper contains
information about study milk lipids of the fatty acid composition of Holstein cows in
the spring season. Also, the data of fatty acids depending on the breed of dairy cattle
during the year. According to results, sum of polyunsaturated fatty acids commonly
belongs to the cows of the group | — 3,12%, 2,86% - the cows of group Il. A favorable
ratio of the content of unsaturated fatty acids was obtained in milk fat in cows of the
experimental group Il. The content of saturated fatty acids, more in milk fat of cows
of group I, and oil acid which human body mainly get from milk, is higher in milk fat
of cows group I

Keywords: fatty acid composition, gas chromatography, milk, oil, Holstein breed.

BBegeHune. Momnoko coaepXuT Bce HeobOXoauMmble Ofsi MUTaHUS
yernoBeka BeLlecTBa - Oenku, Xupbl, yrneBogbl, KOTOpble HaxoasaTcs B
cbanaHCUpoBaHHbIX COOTHOLLEHUSX WU O4YEeHb JIETKO YCBaMBalOTCs opra-
Hu3moM. Kpome Toro, B HeM coaepxkatcst MHorne hepMeHTbl, BUTaMUHBbI,
MUWHeparbHble BELLECTBA U OPYr1e BaXKHbIE 3NIEMEHTbI MUTaHMs, HeO6Xo-
Anmble ans obecneyeHnst HopmanbHoro oomeHa BeluecTB [1]. MonoYHbI
XWUp CUHTEe3npyeTcsa B ABe cTaguun. Ha nepBon ctagmum obpasyoTces xKup-
Hbl€ KUCNOThbl U FMULEPVH, HA BTOPON — Tpurnuuepuabl. [MUUEepUH CuH-
Te3MpyeTca B KreTkax MOSIOYHOM XXene3bl 13 KO3kl UM NOoCcTynaeT u3
kpoBu. OCHOBHbIMY NPEALLIECTBEHHNKAMUN BbICOKOMOSIEKYISAPHBIX XKUPHbIX
KUCIOT ABMSIOTCS NMNUAObI KPOBU — TPUINULEPUabl U CBOBOAHbIE XNPHbIE
KMCIOTbI (rnaBHbIM 06pa3oM CTeapuMHOBasi, KOTOpas B TKaHAX >Keresbl
npeBpaLlaeTcs B ONEMHOBY0). HM3KOMOIEKYNsIpHbIE XXUPHbIE KACIOThI 1
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HEeKOoTOpasi 4acTb BbICOKOMOJIEKYNAPHBIX KMCIOT CUHTE3NPYETCS KreTka-
MW MOJIOYHOM XXernesbl U3 aueTara u okcmbyTupara, KOTopble MHTEHCUBHO
obpasytoTcsa B pybLie XMBOTHOMO NMpu cOpakmBaHUM KIreTyaTki Kopma Mu-
KpoopraHmamamu.

PUn3NKo — XMMUYECKME CBOWCTBA XXMPOB ONPEAENAIOTCS CBONCTBaMMU
BXOASALLNX B X COCTAB XMPHbIX KNCNOT. [Nsi UX XapakTepUCTUKN CIYXAUT
Tak Ha3blBaeMbl€ KOHCTaHTbI, U pU3nNYeckne N XMMmMYeCKMe Yncna xu-
poB. K BaXXHeNLLNM DU3NYECKMM YMCIiaM OTHOCAT TemnepaTtypy nnasre-
HUS U OTBEPAEBAHUS, YMCNO pedpakLnn, K XMMUYECKUM — YUCIO OMbISe-
HWS, nogHoe umcno, Yncno Penxepta — Mewcens u umicno MNoneHcke [2].
YKnpHble kncnoTbl, BXOASLWME B COCTaB TpUrMMLEpUAOB, Nnpegonpeaens-
0T PU3MYEeCKMe CBONCTBA MOSOYHOro xupa. XMPHOKUCMAOTHbBIM COCTaB
MOJIOYHOIO XMpa HEMOCTOsIHEH. MI3MeHsieTCa B 3aBUCUMOCTU OT pauvoHa
KOPMJIeHMs1, MOPOAbl XMBOTHbIX, ce30Ha roga [3].

MeToabl uccnegoBaHuWi. [Ing BbINOMHEHNS paboTbl B MOSIOYHOM
cTafe rofilUTUHCKOM MopoAbl B nepuon CeHTsiopb — okTaA6pb 2017 r. no
NpUHUMMIY aHanoroB 66110 copMmpoBaHo 2 rpynnkl kopos no 10 ronos
B K)o B 3aBMcuMMocTM OT Bo3pacTta (I rpynna — 1 otena, Il rpynna — 2
OTen u cTapLue), a Tak ke No Mecsuam nakrauun. YCroBus cogepaHus,
KOPMIIEHMS U OOEHUsT ObINM CPaBHUTENBHO oauHakoBbiMU. CopepkaHue
KOpPOB Ha MOMOYHOW TOoBapHo/ dpepMe 6e3 npuBHA3Hasi, JOEHME KOpOB
OCyLLEeCTBNANOCh B AOWUMBHOM 3are Tuna «lMapannens» B KOMMAMeKkTaumm
«CsuHrosep». floeHne - aBykpaTHoe. [4ns mccrnegoBaHus Obinn B3SiTb
npobbl, B BECEHHUI nepuog, HaumHasa ¢ 10 mapTa oAvH pa3 B gekagy B
nTore 3 pasa B Mec. Bcero 3a MapT 9 npob oT kaxgon kopoBbl 3a 1 mMec.,
B TEYEHNE BECEHHErO nepuog (MapT, anpenb, Main) obino B3ATo ot 20 ko-
poB — 180 npob.

[MpoGonoAroToBKY U onpeferieHne XMPHOKUCIIOTHOrO cocTaBa ocy-
wectenanu B cootsetctBum ¢ FOCT 32915-2014 «Mornoko 1 mono4Has
npogykuus. OnpegeneHne >XUPHOKUCIIOTHOIO COCTaBa >KMPOBOW hasbl
ocyLlecTBnsAnacb MeTogoM ra3oBon xpomartorpadpum». [Ona ueHTpudy-
rMpoBaHWs MOJIOKO HanMBanu B ABe LeHTpudyxHble Nnpobupku (no 50 cm
B Kaxaylo) v ueHTpudyrmuposanu npn 10000 06/MuH. B TeyeHne (15+1)
MUWH. 3aTeM CHMManacb BEpPXHSAS XupoBas pakums 1 nepenveanaco B
cTakaH eMkocTbto 250 cm?®, k Helt gobasnsnock 150 cm® rekcaHa ons ro-
MOreHu3auuy B roMoreHn3artope B TedeHme 3-5 MuH. Npu yacToTe Bpalle-
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Hus Hoxen oT 2000 go 5000 o6/muH. [lanee oToensaAncsa rekcaHoBbIW Crow
C pacTBOPEHHbIM B HEM XXMPOM, KOTOPbIN MNEPEHOCUIICA B KPYTIOOOHHYHO
konby BmecTumocTbto 250 cm®. Konba, nogcoeanHsinach K poTauMoHHOMY
ncnapuTento, rae NofHOCTBI OTTOHANCA pacTBOpPUTENb Mpu Temneparty-
pe (70+2)°C. MNony4yeHHas xumpoBas pakums ncnonb3oBanacb Ans npu-
FOTOBIEHNSI METUMOBbIX 3(PMPOB XMPHBIX KNCIOT.

WccnepgoBaHme XXMPHOKUCITIOTHONO cocTaBa NpPOBOAWUN Ha ra3oBOM
xpomartorpade Shimadzu GC-2010 Plus ¢ nnameHHO-MOHU3aLMOHHBLIM
OeTekTopoM 1 kanunnsapHon konoHkon Agilent J&W Columns GP-Sii 88
for FAME pasmepom 100mx0,25MMm*0.2Mmkn. [a30BOe nuTaHne geTektopa
OCYLLIECTBNSANOCH OT PErynsTopa ra3oBbIX NOTOKOB CrieayoL MMM razamMu:
as3oT, BOAOPO M BO34yX; MakcMMarnbHas TemnepaTypa getekropa 260°C;
TemnepatypHble napameTpbl: 100°C — 5 MuH., o 210°C — 8 muH. Co cko-
pocTbto 4°C/MuH., oo 240°C — 25 MuH. co ckopocTbio 10°C/MUH.; 06beM
BBOAMMOW NpoObl — 1 Mkn. MNoTok aeneHne npob 1/40.

Pe3ynbTatbl uccnegoBaHusi. [JaHHble UCCMEAOBaHUS XUPHOKKC-
FNIOTHOTO COCTaBa Xupa MOJIOKa KOPOB OTPaXkeHbl Ha pUCYHKax 1 n 2.

uV(x10,000)
Chromatogram

C14:0
C16:0
C18:0
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4.5

4.0

3.5

C18:2n6¢c

3.0

C4:0

2.5

2.0
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C12:0
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©20:3n3 cis8, 11,14
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o

o
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PucyHok 1 — XpomaTorpaMmma MOfo4HOro xupa | — rpynnbl
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uV(x10,000)
Chromatogram [=] [=] 8
= RlE
4.0 (&) (&) ;
18
3.5
o
<
3.0] 5
2.5
2.0

C18:2n6¢

10.0 15.0 20.0 25.0 30.0 35.0 40.0 'min

PucyHok 2 — XpomaTtorpamma MonodHoro xwpa Il — rpynnbl

Ta6bnuua 1 — )KUPHOKUCNOTHLIN COCTaB MOJIOKa KOPoB
ronwTUHCKOW nopoabi

YcnosHoe

. |MaccoBas [ons X1pHoOW Kuc-
obosHa- | HavmeHoBaHMe X1pHOW

noTbl, % OT CymMbl XupHbIX | | rpynna | Il rpynna

HeHue | KNCMOThI Mo TpuBMarnbHoM KAGHOT MO n=10 n=10
PKMPHOU HOMEHknaType FOCT P 52253-2004
KUCIOTbI
HacblILweHHbIE XXUPHbIE KACMOTbI

C4:0 MacnsHas 2,0-4,2 1,45 2,14
C6:0 KanpoHoBasi 1,5-3,0 1,01 1,71
C8:0 Kanpunosasi 1,0-2,0 0,67 1,24
C10:0 KanpuHoBas 2,0-3,5 1,67 3,07
C12:0 JTaypuHoBas 2,0-4,0 2,08 3,56
C14:0 MwupucTtnHoBas 8,0-13,0 7,43 9,68
C16:0 ManbMuTUHOBaS 22,0-33,0 23,84 24,72
Cc18:0 CreapvHoBasi 9,0-13,0 12,97 12,98
C20:0 ApaxunHoBas no 0,3 0,17 0,16
C22:0 BereHoBas 0o 0,1 0,08 0,09
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lMpodomxeHue mabnuypi 1

MoHOHeHacbILeHHbIE XXUPHbIE KUCNOTbI

C14:1 MwupucTtonenHoBasi 0,6-1,5 0,59 0,79
C16:1 ManbmuTONEHOBas 1,5-2,0 1,58 1,55
C18:1 OneunHoBasi 22,0-32,0 29,43 23,98
[MonuHeHacbILEHHbIE XXUPHbIE KUCMOTbI

C18:2 JlnHoneBsas 3,0-5,5 3,75 3,29
C18:3 JInHoneHoBas no1,5 0,93 0,3

HacbiweHHble KUCnoTbl 51,37 59,35
HeHacblweHHbIe KUCNOoTbl 36,28 29,91
MoHOHeHacbILLLEHHbIE KACIOThI 31,6 26,32
[NonuHeHacbILWEHHbIE KCTOTbI 4,68 3,59
Mpoune 12,35 10,74

KoHLeHTpaLmsa HaCbILWEHHbIX XUPHBIX KUCIOT — B XMPE MOJIoKa
kopoB | onbiTHOM rpynnbl coctaBuno — 51,37%, Bo Il onbITHOM rpynne —
59,35%. KoHueHTpauus MOHOHEHAChILEHHbIX XUPHbIX KUCIOT COOTBET-
CTBeHHO — 31,6% 1 26,32%. KonnyectBa MONMHEHACHILLEHHbIX XXUPHbIX
kucrnot (C18:2; C18:3) — 4,68% n 3,59% (Tabnuua 1).

HacblLLeHHbIE XUPHbIE KMCMOTbI C YACMIOM aTOMOB yrrepoga 4o
BOCbMW OCTAKTCHA MNPU KOMHATHOM TemnepaType >XUAKMMU. N3meHe-
HME B COOTHOLLEHUWN HACbILWEHHbIX XMUPHbBIX KUCMAOT B MOJIOYHOM XMpe
onpegensieT cnocobHOCTb ero K nnaBfeHuto, a Takke obycrnaenuBaeT
KOHCUCTEHLMIO, BKYC 1 3anax macna [4]. B cTpykType XXUPHOKUCOTHOIO
COCTaBa MOJIOYHOIO XMpa MOJIOKa KOPOB OMbITHBIX FPYMN COAepXaHue
HaCbILWEHHbIX XMUPHbIX kncnoT (C4:0; C6:0; C8:0; C10:0; C12:0; C14:0;
C16:0; C18:0; C20:0; C22:0) coctaBuno B | rpynne — 51,37% u Bo |l
rpynne — 59,35%, B TOM 4ucrne konmyecTBa NarbMUTUHOBOW KUCIOTbI
(C16:0) B I rpynine — 23,84% v Bo |l rpynne— 24,72%. MacernHas kucrnota
(C4:0) B | rpynne — 1,45% v Bo Il rpynne — 2,14%. CteapuHoBasi Kuc-
nota (C18:0) — 12,97%; 12,98%. Kanpunosas kucnota (C8:0) — 0,67%
1n1,24% COOTBETCTBEHHO.

CopepxaHne MOHOHEHACILEHHbIX XUPHbIX kucrnoT (C14:1; C16:1;
C18:1) coctaBuno B | rpynne — 31,6% u Bo Il rpynne — 26,32%, B ToM
yncne mupuctonenHoas kucnota(C14:1) — B | rpynne — 0,59% wv Bo |
rpynne — 0,79%. MNanbmuTtoneHosas kucnota (C16:1) — 1,58%; 1,55%.
OneunHoBas kucrnota (C18:1) — 29,43% un 23,98% COOTBETCTBEHHO.

203



lNuwesas npomMbIWIIEHHOCMb

CopgepxxaHvne MonMHeHaChIWEHHbIX XMPHbIX kucnoT (C18:2; C18:3)
coctasuno B | rpynne — 4,68% u Bo |l rpynne — 3,59%, B ToM yncrne nu-
Honeson kucrnoTel (C18:2) — B | rpynne — 3,75% w Bo |l rpynne — 3,29%.
JInHoneHoBas kncnota (C18:3) — 0,93%; 0,3%.

B coctaBe MOHOHeHaCbILEHHbIX XUPHbIX kucnoT (UNSAT MONO)
MaKCMMaribHOe KONMYeCTBO XapakTepHO Ans OfEeVHOBOW KMCMOTbI
(C18:1) 29,43% v 23,98% B | 1 Il rpynnax cooTBETCTBEHHO. B xupe mo-
noka KopoB 2-ro v ctapLue otenos (lI-rpynna) onenHoBow KUCnoTbl 6bIno
MeHbLue Ha 5,45%.

B coctaBe nonuHeHachbIWeHHbIX XUPHbIX kucnot (UNSAT POLY)
MaKCuUMaribHOe KONUYEeCTBO XapaKTepHO ANA NWHOMEBOW KUCIOTbI
(C18:2) 3,75% v 3,29% B | n Il rpynnax cooTBeTCTBEHHO. B xupe mono-
Ka KopoB 2-ro u ctapuwe otenos (ll-rpynna) nuHoneBon KMCnoTbl 6bIno
meHbLle Ha 0,46%.

KonnyectBo GMONOTMYECKN BaXKHbBIX MOSIMHEHACHILLEHHBIX >XUPHbIX
KMCMOT (NTMHONEBOW, NIMHONEHOBOW 1 apaxvaoHOBOW) B MOSIOYHOM XuUpe
MO CPaBHEHUIO C pacTUTENbHbIMU Macramy HEBbICOKOE W cocTaBnsaeT
3-5%. VIx cogeprkaHune B xupe BECHOM 1 nieToM (no gaHHbimM B.IM. ApucTto-
Bon, B.I". ATpameHToBon, M.B. 3anauwko, J1.W. KynpeHe v ap.) Bbilwe, 4em
OCeHblo 1 3umon [5]. MonnHeHackIWeHHbIE XUPHbBIE KACMOTbI XapakTtepu-
3YIOTCS BbICOKOM GUOMNOrMYeCKon aKTUBHOCTBIO — OHM Y4aCTBYIOT B KIETOY-
HOM oBMeHe BelLecTB 1 06ragatoT aHTUCKNEPOTUYECKUM OeCTBUEM [6].
B Mono4HoM xupe no coaepxaHuto Hanbornee GUoNorMveckn BaXkHbIX no-
NMHEHACILLIEHHBIX XMPHbIX KUCNOT NPENMYLLIECTBO NPUHAANEXUT MOJIOKY
kopoB | rpynnbl — 4,68%, npotnB 3,59% - kopoB Il rpynnbi.

Takum obpa3om, B pesynbTate MCCrefoBaHUs >XUPHOKUCIOTHOrO
COCTaBa Xuvpa MOJSIOKa KOPOB FOMLUTUHCKON NOpOAbl BECEHHEro nepuoga
nakTauuv BbISIBMIEHO pasnuyme Mexay ABYMS OMbITHbIMU rpynnamu no Ko-
NIMYECTBY HACbILLEHHbIX XXUPHbIX KNCMOT 7,98% B Nomnb3y KOpoB | rpynmbl.
HeHachbILLEeHHbIX XXMPHbIX KNCNOT 6,37% B nonb3y KopoB | rpynmbi.

BbiBoabl.

Mo coaepxaHnio CyMMbl NMOSMHEHACHILEHHBIX XXMPHbIX KUCIOT Npeu-
MYyLLECTBO npuHaanexut koposam | rpynnel — 3,12%, npotus 2,86%- ko-
posb! I rpynnbi;

BnaronpraTHOEe COOTHOLLEHWE COAEPKAHUS HEHACILLEHHBIX XMPHbIX
KMCNOT NOMyYEHO B KMPE MOSIOKa Y KOPOB | — ONbITHONM rpynnbl;
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Co,qepmaHme HacCbIWEHHbIX XWPHbIX KUCIOT, Oonblle B MOMOYHOM
Xupe kopos Il — rpynnbl.
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'Kasaxckuin HAW nepepabaTbiBatoLeli U NULLEBO NPOMbILLSIEHHOCTH,
r. Anmatbl, KasaxctaH

NCCNEAOBAHUA AMUHOKUCITIOTHOIO COCTABA
®YHKLUMUOHAIBbHbIX MACHbLIX MPOAYKTOB

AHHoTauwms. [NpoBeaeH aHann3 cbanaHCpPOBaHHOCTY @MUHOKMCITIOTHOIO COCTaBa
pa3paboTaHHbIX KONGACHbIX U3OENUIA MO CPABHEHWUIO C TPAAMLMOHHBIMU U3AENNS-
MU AaHHOro BMaa - BapeHo-konyeHon konbacown «MockoBckasy. Llenb paboTsl - nc-
cnepfoBaHMe aMUHOKMCIIOTHOTO CcocTaBa M chanaHCMpOBaHHOCTU pa3paboTaHHbIX
roTOBbIX (PYHKLMOHAmMbHbIX KONBAaCHbIX U3AENWIA C NPUMEHEHMEM BUONOrM4eckom
000aBKN 13 XMbIXa JIbHSAHbIX, ThIKBEHHbIX U KYHXYTHbIX cemevek. B pesynbraTe
nccrneaoBaHuim YCTaHOBIIEHO, YTO MPUMEHEHNE PaCcTUTENBHOTO Chipbsi B MPOU3BOA-
cTBe Konbac MonoXuTeNbLHO BMUSIET HA BMONOrMYECKYHO LIEHHOCTb FOTOBbLIX M3ae-
nvn. O6nacTtb NPUMEHEHNS — MSICHas!, MULLEBAsi MPOMbILLIIEHHOCTb, NepepabdaThbl-
BalLLMe oTpacnu Bcex oopm COOCTBEHHOCTH.

KnroueBble cnoBa: MsicCHble NPOAYKThI, NULLEBbIE A0OaBkM, GENOK, aMUHOKNCIIO-
Tbl, KOnbGacsl.

Tyninpgeme. LLyXbIK 6HIMAEPIHIH aMWUH KbIWKbINAAPbIHbIH KYPaMblHbIH,  A9CTYpIi
LUYXbIK OHIMI —nicipinin-bicTanFaH « MockoBcKasy LUYXbIFbIMEH CanbICTbIpFaHAarbl
TeHrepiMmairiHe Tangay Xypridingi. ¥CblHbINFaH XYMbICTbIH, MakcaTbl — 3blfbIp, ac-
Kabak >xaHe KYHXIT TyKbIMblHaH B1ONOrMsAnbIK KocnackiH KONMAaHy apKbinbl anbiH-
FaH JaribiH (OYHKUMOHANAbl LW\KbIKTApAblH aMUH KbILKbINABIK KypamblH >XaHe
KypamblHbIH, TeHrepimairiH 3epTTey. 3epTTey HOTWXeCiHAe LUYXKbIK eHAipiciHae
eciMAiK LWKKi3aTbiH NavganaHy AawblH ©HIMHIH BMONornanbIK KyHObIMbIFbIHA OH,
acepiH TuriseTiHi aHblkTanabl. KongaHy canackl — eT, Tamak eHepkacibi, eHaeyLi
cananapblHblH 6apnblK MeHLUiK HbicCaHAapbl.

TyniHai ce3pep: eT eHIMAEpI, Kocnanap, akybl3, aMUH KbILLKbI4APbI, LUYKbIKTAP.

Abstract. It was carried out the analysis of the balance of the amino acid composi-
tion of the sausage products developed in comparison with the traditional products

Pa6ota BbinonHeHa no nporpamme MOH PK. MpaHT Ne 0118PK000063.
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of this type - boiled-smoked sausage “Moskovskaya”. The aim of the presented
work is to study the amino acid composition and balance of the developed ready-
made functional sausages with the use of a biological additive from the linseed
meal, pumpkin and sesame seeds. As a result of the research it was established
that the use of vegetable raw materials in sausage production positively affects the
biological value of finished products. Application area - meat, food industry, process-
ing industries of all forms of ownership.

Keywords: meat products, nutritional supplements, protein, amino acids, sau-
sages.

BBepeHue. HenpaBunbHoe nutaHve — 4actasi NnpuuMHa pasBuTUS
HapyLlleH B OeATeNnbHOCTU YernoBedecKkoro opraHusma. lNytem usme-
HEHWSI XapaKkTepa NUTaHUs MOXHO BO34ENCTBOBaTb HAa OOMEH BelLecTB
1 aganTauMOHHO-KOMIMEHCATOPHbIE BO3MOXHOCTM opraHusma u 1.4. Pe-
3ynbTaTbl CKPMHUHIOBLIX 0OCrefOBaHU CBUAETENBCTBYIOT O 3HAYUTESb-
HbIX HapYLLUEHUSX B paLMOHe NUTaHWs HacerneHus CcTpaHbl, B TOM Yucre
M306bITOYHOM MOTPEDNEHNMN XKUBOTHBIX XXMPOB, HEOOCTATKE MOJSTHOLLEHHbIX
GenKoB, MNONMHEHACHILLEHHbIX XXUPHbIX KACMOT, NULLEBLIX BOMOKOH, Aedu-
unte ButamuHoB (rpynnbl B, A n C), MMHepanbHbIX BeLLECTB, 0COOEHHO
KanbLus, xernesa, ceneHa, noga. icxoasa us aToro, akTyanbHbIMU SBNSAOT-
cs1 pa3paboTkM NPOAYKTOB (PDYHKLIMOHANBHOrO NUTaHUS, OTBEYAOLWNX Ha-
Y4HO 0DOOCHOBaHHBLIM PEKOMEHAALMSAM MO paumnoHansHoMy nutaxuio [1].
Haunbornee nepcnekTMBHbIM 6a30BbIM NPOAYKTOM Anst (PYHKLMOHANBHOIO
NATaHUS SBMSIETCA MACHAsa NPOAYKUUSA, Tak Kak MSCO SBMSIETCS UCTOY-
HWKOM MOJSTHOLIEHHOro Oerka, OTnM4aeTcsl BbICOKOM BMONOrMYecKoi LieH-
HOCTbIO M MO Noka3aTensam aMUHOKUCIIOTHOIO CKOopa SIBNSIETCA CXOXUM C
aTanoHom, npeanoxeHHoiMm PAO/BO3. 310 genaeT ero LeHHbIM CbipbeM
4N NpoM3BoACTBa (PYHKLMOHANbHbBIX MPOAYKTOB [2].

OCHOBHOe HanpasrieHMe WCCrefoBaHUi No pas3paboTke MSCHbLIX
NPOLYKTOB CBSI3@HO C LIENbIo YryyLlleHnss 0OMeHa BELLECTB U MOBbILLEHUS
MMMYHHbIX CBOWCTB OpraHu3ma 4yenoBeka MyTéM KOPPEKLUM XMPOBOTO U
YrNeBOOHOIrO COCTaBMSOLLEr0 NpoAaykta 6e3 CHWMKEeHMST B1onorm4eckon
LeHHocTK BenkoBoro coctaea [3-7]. B aToi cBA3W npoBOAUIoCkL UCCreqo-
BaHMEe aMWHOKMUCIIOTHOTO cocTaBa U cHanaHCMpoBaHHOCTM pa3paboTaH-
HbIX TOTOBbIX MSICHbIX U34ENWIA, B KOTOPbIX MPUMEHSANUCEL Buonormyeckue
000aBKM U3 XKMbIXa NTbHAHBIX, TBIKBEHHbIX U KYHXKYTHBIX CEMEYEK.

MaTtepuansi n meTogbl uccnegoBaHui. ccnenoBaHns nposoau-
nnce B nabopatopun « TexHonorusi nepepaboTkn 1 XpaHeHUst NPOAYKTOB
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XMBOTHOBOACTBa». OKCMNepuUMeHTanbHble obpasubl BblpabaTbiBanucb B
yCrnoBusix MsiconepepabaTtbiBatoLlero uexa Kasaxckoro Hay4yHo-mccrnego-
BaTeNbCKOrO MHCTUTYTa nepepabaTbiBalollen M MULLEBON MPOMbILLIIEH-
HocTu. KoHTponbHble 06pasupbl BbipabaTbiBanMcb COrMacHO peuenType
konbackl BapeHo-konyeHo Mapkm «MockoBckas» (CT PK 1333-2005).
CopgepxxaHve aMMHOKMCAOT B obpasuax onpegensny Ha aMMHOKMCIOT-
HOM aHanusatope B ucnbiTatensHoi nabopatopun TOO «HyTtputecT»
no ctaHgapTHoi metoamke P Ne 09-40-99.

Pe3ynbTatbl nccnegoBaHum. AHanm3 cbanaHCMpoBaHHOCTU XU-
MUYECKOro ¥ aMMHOKMCIIOTHOTO cocTaBa pa3paboTaHHbIX BapeHO-KOMYeH-
HbIX MSICHbIX M3OENUn NPOBOAUIICA B CPABHEHUWN C COOTBETCTBYHOLLMMMN
nokasatenamv Ans TPaavMUMOHHbIX U3AenMM JaHHOro Buaa - BapeHo-Kor-
YyeHHOW konbackl «MockoBckas» [8]. XMMUYeCKUin COCTaB KOHTPOSIbHBIX U
OMbITHLIX MPOAYKTOB NpeACcTaBrieH B Tabnuue 1.

Ta6nuua 1- XuMnyecknm coctaB KOHTPOJIbHbIX
M ONbITHbIX 06pPa3LOB KONGACHbIX U3[eNun

CopaepxxaHue, r/100 r roToBOro npoaykra
HaumeHoBaHWe [ KonGaca «Mockosckas,

OnbITHBIN 06paseL,

BapeHo-KonyeHasi
Benkn 19,1 19,8
XKnpbl 36,6 36,8
Yrnesoapl 0,2 0,35
Knetyatka - 0,61
3ona 4.4 4,56
Bnara 39,7 40,01

KMbIX MbHSIHBIX, TbIKBEHHBIX U KyHXYTHbIX CEMEYEeK BBEAEHHbIV
B (hapll B KayecTBe peLenTypHOro uHrpeaveHTa B konudectee 20%
(onbIT), 06yCrnoBUN HanMyne B rOTOBOM MPOAYKTE TaKOro CTPYKTYPHOro
nonvcaxapuaa, Kak Kknetyatka u cogepxaHve 6ernka Ha ypoBHe KOHTPOSlb-
HbIX 06pasLoB.

KrneTtyaTtka n CTpyKTypHble nonncaxapugpl, Coaepxalnecs B XXMbl-
Xe INbHSHbIX, ThIKBEHHbIX U KYHXYTHbIX CEMeYeK, BCNeaCTBUE BbICOKNX
rMapoMUbHbIX CBONCTB, HE3HAYUTENbHO MOBLICUNN COAEepXXaHue Bnaru
B rotoBon npoaykuun (Ha 0,8%). Buonornyeckas LEHHOCTb BapeHO-KonM-
YeHbIX Konbac xapakTepusdoBanacb COanaHCUPOBaHHOCTbID CoAepXa-
HUIO aMWHOKWUCIIOT. XapakTepucTuka OaHHbIX COcTaBa aMWUHOKMCIOT
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6enkoB pa3paboTaHHbIX N TPAAMLMOHHBIX MSCHBIX MPOAYKTOB NO CpaB-
HeHuto aTanoHom 6ernka pekomeHgoBaHHoro ®AO BO3 npeacrtaeneHa

B Tabnuue 2.

Ta6nuua 2 - CpaBHUTESNbHbIN COCTaB HE3aMEHUMbIX aMUHOKUCIIOT GernkoB
(pyHKLMOHaNbHbIX MACHbLIX NPOAYKTOB

MpeanbHbI 6enok

CopepxaHue, r/100r 6enka

Kon6aca

AMUHOKMUCNoTa S®AO/BOS, OnbITHBIN
Hes3ameHnMble aMUHOKUCTOThI

KT 55 1,31 1,30
TenumH 7,0 1,32 1,32
3onenunH 4,0 0,87 0,9

BanuH 5,0 0,95 0,96
TpeoHuH 4,0 0,81 0,81

MeTUMOHWNH + LUUCTUH 3,5 0,47 0,48
TpuntodaH 1,0 0,25 0,28
deHunanaHvH + TMPO3UWH 6,0 1,59 1,59

3amMeHMble aMUHOKUCIOThI

AnaHuH - 1,14 1,17
ApruHuH - 1.32 1,17
AcnaparuHoBas Kucrnota - 2,0 1,67
fvetnagnH - 0,86 0,94
[muumH - 0,98 0,99
myTamunHoBas knucnorta - 2,86 2,71

MponuH - 0,47 1,078
CepuH - 0,72 0,75
LincreunH - 0,30 0,32
TuposuH - 0,78 0,78

Kak nokasbiBalOT pesynbTaTbl UCCregoBaHWM MO COCTaBy Hesa-
MEHUMbIX aMWHOKUCIOT, 6onee NpuMONMXeHHbIM K COCTaBy 3TanOHHO-
ro 6enka ABnAeTcsa ONbITHbIN obpa3sey, nNpoaykta. Hanbonee Bbicokne
rnokasaTenu npu onpegerieHMn KOnmMyecTBa He3aMEHUMbIX aMUHOKUC-
noT nonyyveHbl anga msonenuyuHa (0,9r/100r 6enka), ana TpuntodaHa
(0,28r/100r 6enka), 4To 060CHOBAHO CPaBHUTENBHO BbICOKMM COAepKa-
HMEM JaHHbIX aMWHOKUCIIOT B COCTaBE XMbIXa FbHSHbBIX, ThIKBEHHbIX U

KYHXYTHbIX CeEMeYeK.
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PesynbTaTthl nccrnenoBaHuin OTpaXatroT BbICOKYH CTeMeHb NMOHOLEH-
HoCTK 6ernKkoB 1 cbanaHCMpPOBaHHOCTb paccMaTprMBaEMbIX MPOSYKTOB MO
CpaBHEHMWIO C TPaaMLUMOHHBIM npoaykTom. Onpegensany 6uonornyeckyro
LEHHOCTb MSICHbIX MPOAYKTOB MYyTEM CpPaBHEHUS aMWHOKUCITOTHOrO CO-
cTaBa u3y4yaemblx 6ernkoB CO LUKanon amMWHOKUCIOT, PEKOMEHOOBaHHOM
[MpoaoBONLCTBEHHBIM KOMUTETOM BCemMupHOW opraHu3auum 34paBooX-
paHeHus. ATOT METOANYECKUIN MPUEM HOCUT Ha3BaHWE aMUHOKUCIIOTHOMO
ckopa (pucyHok 1).

AMWHOKMCNOTHBIN CKOP, %

PucyHoK - 1. AMMHOKUCNOTHBIN CKOP HE3aMEHUMbIX aMUHOKUCIOT
PYHKLUMOHAMNbHBIX MACHBLIX MPOAYKTOB

CornacHo pesynbtaTam UccrnefoBaHuUi camblil BbICOKMIA aMUHOKMUC-
NOTHbIV CKOp HabnogaeTcs y heHmanaHnH+Tupo3nHa nopsigka 27%, nu-
3uHa - 24% wu TpuntodaHa — 28%. YUTo KacaeTcs pasnuunin cogepkaHus
aMWHOKUCHOT MeXAy NPOAYKTaMu, TO OHWU HE3HAYUTENbHbI, UX AnanasoH
coctasun 0,02-0,3 r/100 r 6enka.

O6cyxaeHue pe3ynbTaToB. /iccriegoBaHUAMU BbISIBMEHO, YTO OMNbIT-
Hble 06pa3Lbl MMernun 6oree BbICoKMEe NokasaTenu Tpuntodaxa (0,28r/100r
Genka) Mo CpaBHEHUO  C KOHTpornbHOM npogykumen (0,25r/100r).
AMWHOKNCINOTHBIA CKOp TpunTodhaHa Ans yHKLMOHaNbHBIX KONbacHbIX
nsgenvii paseH 28%. N3BecTHO, 4TO TpunTohaH yyacTBYeT B CUHTE3e
BuTamMumHa PP, oTcyTcTBME ero B nuwe Bbi3biBaeT nennarpy. ucbanaHc
TpunTtodaHa B opraHM3me BedeT K TshKernbiM 3aboneBaHusiM, TaknuM Kak
Tybepkynes, pak, aunabeT. [MoBblleHWe copepxaHus TpuntodaHa B
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OnbITHbIX 0Opa3uax konbac 0OYyCNoBMEHO BbICOKMM COAEPXXaHWEM OaH-
HOM aMMHOKMCIOTbI B NPUMEHSAEeMbIX JobaBkax [9].

PesynbTathl pacyeta aMMHOKMCITIOTHONO CKOpPa MOKa3biBalOT BbICO-
Kne nokasaTenu Takke gns oeHnnanaHnH+tupoauna (27%). 13 TnposuHa
CVHTE3MPYIOTCH Takne BMOnornyeckn akTMBHbIE BELLECTBA, Kak TMPeoua-
Hbl€ TOPMOHbI (TUPOKCUH, TPUNOATUPOHUH), NPEALLECTBEHHMK KaTexora-
MWHOB (OOobamuH, agpeHanuH, HopadpeHarnuH) U NUrMeHTa MenaHuHa,
rOMOreHTM3aT SBnseTcs npefecTBeHHMKOM TokodeponoB. C obmeHoM
TMPO3UHA CBA3aHbl pAA HACNeACTBEHHbIX 3aboneBaHun [5]. CogepxaHve
nn3mHa B OnbITHbIX 0Bpa3suax ygosneteopsieT TpebosaHms PAO/BOS3 Ha
24%. JIn3nH HeobGxooum Ana HopManbHOro hOpMUPOBaHMUS KOCTEN U po-
cTa geten, cnocobCTBYET YCBOSHUIO KanbLUnst Y NOAAEPKAHNIO HOpMarib-
Horo obmeHa asoTta y B3pocrbiX. JIM3MH y4acTBYeT B CUHTE3e aHTuTer,
rOPMOHOB, (DEPMEHTOB, (POPMMPOBAHUM KOSflareHa M BOCCTaHOBIIEHUN
TkaHen [9]. Ha ocHoBe npoBeaeHHbIX UCCIeA0BaHUA BbISIBIEHO, YTO Mpu
NMPVMMEHEHUN pacTUTenbHbIX 406ABOK C BbICOKMM COAEPXKaHWEM MNonvHe-
HacCbILLEHHbIX KUCNOT HabriogaeTcs He3HauuTernbHOe yBenuyeHue Cco-
OepXXaHnst aMUHOKMCIOT. [JaHHble pe3ynbTaTbl MOKa3bliBalT, YTO 3aMeHa
MSICHOTO ChIPbsi KMbIXOM FbHSAHBIX, ThIKBEHHbIX Y KYHXXYTHBIX CEMEYEK He
CHWKaeT BMONOrnYecKyo LEHHOCTb BENKOB B rOTOBOM MPOAYKTE.

3akntoyeHrne. AMVMHOKUCITOTHBIA COCTaB pa3paboTaHHbIX konbac-
HbIX U3OeNuUn ¢ PYHKLMOHaNbHLIMN CBONCTBAMU OKa3blBaeT ero BbICO-
Kyto Bronormyeckyto LeHHocTb. Kpome Toro, no cpaBHeHMIO C Tpaauuu-
OHHOW TEXHOIOrMen NPon3BOACTBa NpeafiaraeMasi TeEXHOOrMs NO3BONUT
CHM3UTb CeBecTOMMOCTb MPOAYKUMM 3a CYET 3aMeHbl JOPOrocTosiLLEero
MSICHOTO Cblpbsi BTOPUYHbLIM PacTUTENbHbIM ChbIPbEM, YTO B CBOK o4epeb
YyBENUYMT JOCTYNHOCTb NPOAYKLMUN AN BCEX COEB HacerneHusl.

UctouyHuk ¢mHaHCcMpoBaHuA uccnegoBaHum - MuHMCTEPCTBO
cenbcKoro xo3smncrea Pecny6nukm KasaxcraH.
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STEAM CONDENSATION IN THE ATMOSPHERIC MOISTURE
AND CONDENSATION PROCESSES IN FRACTURED AND
KARST RESERVOIR ROCKS

Abstract. This article reviews the main scientific publications on atmospheric
moisture condensation and condensation processes in fractured and karst reservoir
rocks. Analysis of the results of experiments and observations showed that the
recommendation previously proposed by the scientists on not taking into account
condensation component in balance calculation, is untenable and it needs to be
clarified and finalized. The discovery of the negative impact of water of condensation
on the development of karst in frozen rocks makes it possible to solve the ecological
problems of these regions in a new way. To conduct research at different altitudes
on cliffs were installed devices for measuring humidity, temperature, pressure.
Indications from these devices were being taken for a week. However, in connection
with the restructuring, the financing of these interesting and important works was
discontinued. The study of steam condensation of and condensation processes in
fractured and karst reservoir rocks is particularly important for the karst areas of
Kazakhstan (Uluchur, Susingen plateau, etc.), where the condensation component of
water resources (according to preliminary data of the Institute of Geology of Academy
of Sciences of Kazakh SSR) may have a major role.

Keywords: atmospheric moisture condensation and condensation processes, karst,
condensation sources, balance formula of Dublyansky, renewable resource of fresh
water, steam condensation in frozen rocks.

AHHoTaums. B ctaTbe npon3BegeH 0630p OCHOBHbIX HAYYHbIX MyGnMKaLUM No KOH-
AeHcaumm aTmocdepHoli Bnarm U KOHZEHCAUMOHHbIM NpoLieccamM B TpeLLMHHO-Kap-
CTOBbIX KOJIEKTOpax. AHanm3 pesynbTaToB 3KCNEPUMEHTOB M HabAEHWI nokasar,
YTO paHee NpeasIoKEHHas yYeHbIMW PekOMeHAAUMsA He yduTbiBaTh B GanaHcoBbIX
pacyeTax KOHAEHCALMOHHYIO COCTaBNSAIOLLYIO HeCocTodTenbHa U, ee Heobxoammo
YTOUHWUTb 1 gopaboTtatb. OTKPbITME HEraTMBHOrO BO34ENCTBUS KOHOEHCALIMOHHBLIX
BOZ, Ha pa3BMTME KapcTa B Mep3sbiX NopoAdax no3BosisieT No-HOBOMY peLlaTth 3KO-
niornyeckune npobriembl 3TUX parlioHOB. [ns NPOBEAEHNS NCCNEAOBAHNIA Ha pasHbIX
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Okonoaus

BbICOTaX Ha ycTynax Obinv ycTaHoBMeHbl MPMBOPbI AN M3MEPEHNS BNaXXHOCTU, TEM-
nepatypebl, AasreHns. C aTux npmbopoB B TeYeHne Hedeny CHUManvch nokasaHus.
OpHako hMHaHCMPOBaHME 3TUX WHTEPECHBI U BaXKHbIX paboT ObINo npekpaLLeHo.
WccnepoBaHue koHOeHcaumy aTMocdepHO Bnarn 1 KOHAEHCALMOHHBIX NPOLLEeCcCoB
B TPELLUMHHO KapCTOBbIX KOMNMEKTopax 0COOEHHO BaXHO A7 3aKapCTOBaHHbIX pano-
HoB KasaxcTaHa ( nnato Ynydyp, CycuHreH n ap.), rae KoHAeHCaUMoHHas CocTaBis-
toLas BOAHbIX pecypcoB (Mo npeasapuTenbHbiM AaHHbiM UTT AH PK) moxeT urpatb
OCHOBHYIO pOfib.

KntoyeBble crnoBa: cop KOHAeHcaums aTmocdepHon Bnarv, KOHAEHCaLUMOHHbIe
MpOLECChbl, KapcT, KOHAEHCALMOHHblE WCTOMHMKW, GanaHcoBas dopmyna
[y6nsHckoro, BO306HOBNSEMbIN Pecypc BOAbI, Nap B Mep3ribiX nopoaax.

Tyningeme. byn makanaga »kapblKLIaK-KapCTblK, KOnrekTopnapaarsl atmocdepa-
NbIK, bifFan MeH KOHAeHcauMsnblK YpaiCTepAiH KOHAeHcaumsicbl OoiblHLA Heriri
FbINbIMM GacbinbivMaapra Loy acanFaH. JKCnepuMeHTTep MeH OarkaynapabiH
HOTWXENepiHiH Tangaybl fanbiMaapabiH OypblHFbl YCbIHbICTapPbl GanaHCcTbIK ecen-
Tepae KoHOEeHCaUUAnbIK KypayLlblHbl €CKEPMENTIHIH, OHbIH, HEri3Ci3 eKeHiH kepceT-
Ti, OHbI @aHbIKTan, askTay KaxeT. KepTnewitepae ap Typni OuikTikTepae 3epTreynep
XKYPri3y YWiH bINFbINALIILIKTEI, TEMNEpaTypaHbl, KbICbiMAb! 6rllley YLiH acrnanTtap
opHaTbinabl. Ockl annapaTrapiaH anTaHblH ilWiHAe KepCeTKILLTEp Xa3blbIn anbiH-
Obl. Anariga kanTa KypyFa 6ainaHbICTbl OCbl KbI3bIKTbI XKOHE MaHbI3abl KyMbICTap-
OblH KapXblNaHablpbinybl TOKTaTbabl. YKapblKLlak-KapCTblK KONnekToprnapaarb
aTMocdepanblk birFanablH XXeHe KOHAeHCaUUSnbIK YPAICTepaiH 3epTTenyi, acipece
KasakcTaHHbIH KapcTbik ayaaHgapsl (Ynydyp ycTipTi, CyciHreH xaHe T.6.) ywiH ma-
HbI3ObI, MyHAA Cy pecypcTapbiHbIH KOHAEHCaUMANbIK kypamaac Geniri (Kasak KCP
FA Tay-keH ici MHCTUTYTbIHbIH, angblH-ana gepektepi OolbIHLLA) Heridri pengi atka-
pybl MYMKIH.

Tywingi  cespep: aTmocdepanblK  biFangblH,  KOHOEHCAUUSCbl  XKaHe
KOHZEHcauusnbIK,  ypaicTep, KapcT, KOHAeHcauusinblk ke3aep, [dyOnsHckuiigiv
KaTbIN KarfaH XblHbICTapaarbl Cy OybIHbIH KOHAEHCAUMSAChI, KOHAEHCALWANBIK, CY.

According to the geological postulates of F.P. Savarensky, under the
Karst (from Karst (German), after the name of Krasus limestone plateau
in Slovenia) - the phenomena associated with the activity of groundwa-
ter, expressed in the desalination of soluble rocks (limestones, dolomites,
gypsum) and formation of voids (canals, caves) in rocks, often accompa-
nied by failures and subsidence of the back and the formation of funnels,
lakes and other depressions on the surface of the Earth” [1]. Karst is
characterized by a complex of surface (funnels, karrens, gutters, hollows,
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caverns, etc.) and underground (karst caves, galleries, cavities, lines)
forms of relief. Intermediates between surface and subterranean forms
are shallow (up to 20 m) karst wells, natural tunnels, mines or dips. Karst
funnels or other elements of surface karst, through which surface waters
leave the karst system, are called ponors (Figure 1).

Fissured and fissured-karst rocks are widespread everywhere and
often occupy huge spaces. The waters confined to them are very diverse,
which is closely related to the conditions of their formation and the time of
their contact with the water-bearing rocks. Karst waters are underground
waters, forming lying or moving in cracks and karst rocks, formed with
the inevitable participation of dissolution processes. Usually, leaving in
karstic cavities, water accumulates deep under the ground. Very often
it serves as a source of water supply. For example, the water supply of
Crimea resort is almost entirely dependent on karst water. Finally, without
karst, there would not have been many mineral springs of Czechoslo-
vakia, Hungary, the USA and our “Borjomi, Narzan and Essentuki’. For
the development of karht is not enough only soluble rock and water. If it is
dense, without cracks, limestone or even gypsum is poured by water, it can
stand for hundreds of years, turn into a saturated solution, but will not create

1 - carrens; 2 - funnels; 3 - natural mines and wells; 4 - cave gallery; 5 - vertical
cave cavity; 6 - stalactites; 7 - stalagmites and stalagnate (filamentary column);
8 - filigree draperies; 9 - underground watercourses; 10 - siphon; 11 - underground
waterfall; 12 - mainsail with a karst source of Fontaine de Vaucluse type; 13 -
entrance to the cave system
Figure — 1 Scheme of karst processes in the mountain massif [2]
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karst forms. For the growth of funnels and caves, it is necessary that the
rock has pores or cracks along which water would carry away the dissolution
products. Passing through the cracks, the water not only dissolves, but also
erodes the rock, accelerating the growth of cracks and voids, preparing con-
ditions for failures and extensive underground passages.

Industrial enterprises of Kazakhstan, the Urals, most of Leningrad and
many other cities use karst waters. However, wherever cooking and other
salts are being quarreled, the water is unsuitable for either technique or for
everyday life. So, in Western Yakutia, artesian water is not water, but brine.

Until recently, it was believed that in the formation and feeding of fis-
sured-karst waters, mainly infiltration waters [3] take part, and the possibility
of their condensation feeding in balance calculations was not taken into ac-
count. It has now become clear that the accumulation of empirical material
has led researchers to critically reconsider their attitude to the old paradigm.
It turned out that the solid of the Earth is corroded not only by rainwater and
running water penetrating deep into it, but also by the so-called condensa-
tion moisture. In underground voids, this moisture is rapidly saturated with
carbon dioxide and becomes even more active solvent of carbonate rocks
than water seeping from above; there is reason to believe that condensation
moisture is ten times more active. But in fact, perhaps, in all over the world
you will not find a cave, where there would be no condensation moisture.
For example, T.I. Ustinova painstakingly calculated that in the summer in
the cave cavities of the Crimea for each cubic meter of emptiness there is
at least half a liter of condensation water. Subsequent researchers have
proved that this figure can be significantly increased.

It all began with a thorough study of the agrophysicist A.F. Lebedey,
who found that “pumping” through the pores and cracks in the rocks of a
large amount of air is not necessary for condensation. Water vapor moves
independently from areas with large to regions with a smaller partial pres-
sure of water vapor and air temperature. From this it follows that in a warm
period condensation is theoretically possible in fractured rocks and karstic
cavities, and in cold period - evaporation (Figure 2). [4]

For the period from 1869 to 1987 about 1000 scientific articles have
been published on the problem of condensation of atmospheric moisture
[5]. To date the number of publications has increased significantly. 10% of
the researchers consider that condensation of atmospheric moisture under
the ground is impossible, 30% believe that the condensation of the warm
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period is compensated by the evaporation of the cold period and its role
in the water balance is negligible, 50% assigns some role to it in the wa-
ter balance, but abstains from quantitative estimates and only 10% recog-
nize its significant hydrogeological significance. In modern reference and
methodological literature it is noted that “in connection with the complexity
and laboriousness of quantitative determination of condensation in balance
studies, it is not yet expedient to take it info account” [6, p.120]; “due to prac-
tical difficulties of definition, condensation is conditionally taken into account
along with precipitation and evaporation”[7, p. 89] and others.

The greatest volume of research of condensation processes in fis-
sured-karst cavities falls to the share of speleologists and karstologists.
However, they still do not have a common point of view on the problem.

A review of the work on the role of condensation in speleogenesis
and karstology was carried out by V.N. Dublyansky, in which he gives a
summary of these opinions. Thus: E. Martel rejects its possibility, F. Tromb
and N.A. Gvozdetsky give it a significant role, and B.A. Gergedava - even
the dominant role in speleogenesis. In the fundamental summary of D.
Ford and A. Williams it is only mentioned that condensation has a season-
al course, and condensation waters produce significant corrosion work [8].

Long-term studies of the karst of the Crimea, the Caucasus and oth-
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er regions of the former USSR attest to the great role of condensation
in the formation of karst waters and speleogenesis (Figure 3). The most
significant contribution to the clarification of the significance of condensa-
tion water in fissured-karst collectors and their share in the balance and
formation of groundwater belongs to the recently graduated doctor of geo-
logical and mineralogical sciences, professor Viktor Nikolayevich Dubly-
ansky. The inconsistency of the infiltration theory for a number of geograph-
ic regions was proved by numerous studies later. So, in response to the
conclusions of the Crimean expedition of geologists T.I. Ustinova and L.G.
Reznikova (1955-1956 yy.), who reduced themselves to the assertion that
condensation moisture can provide the activity of just one small source, and
in fact is impossible, the geologist V.N. Dublyansky and the mathematician
V.V. llyukhin came to the directly opposite conclusions. Used as a basis the
limestone remains Mangup - the source of the second ridge of the Crimean
Mountains, where there are no glaciers, and practically no snow deposits,
isolated and surrounded by precipices, a source that has been operating
since the 12th century! No wonder, at this time was the capital of the prin-
cipality Theodoro Gothia, and then the Turkish fortress. Having processed
the data, V.N. Dublyansky came to the conclusion that in the whole Main
Ridge of the Crimean Mountains air exchange in the karst cavities occurs
from 1 time in 5 days to 157 times a day, i.e., on average 14 times a day!
The actual duration of condensation for the Crimea under various condi-
tions averages from 44 to 238 days a year, and its magnitude for all voids of
the Crimean mountains reaches 7.1% of the annual amount of precipitation,
i.e., the condensation water yields almost all year-old runoff of the Crimean
rivers! These facts can be explained solely by the condensation origin of
water. The experiments made it possible to put forward the hypothesis of
“open cracking”, that is, the use of many small cracks as capacitors [10].

Another peculiarity of the condensation processes occurring in the
fissure-karst reservoirs is the multiple repetition of interfacial transforma-
tions in the daily cycle in the three-component system “water vapor-liquid
water-fissure-karst collector”. At the same time, in the presence of an ap-
propriate temperature regime, conditions are created for the formation of
condensation waters.

Similar studies confirming the participation of condensation in the for-
mation of groundwater are described for a number of other regions. The re-
view of the huge factual material produced by V.N. Dublyansky allowed him
to distinguish four levels of research (global, regional, local and objective),
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1 - karst vertex surface of the Yaila;2 - mountain slopes of Yaila with forest
landscape;3 - mediterranean landscape of South shore of Crimea;4 - eastern
part of the southern coast (Mediterranean landscape);5 - southern forest-steppe
and forest-shrub landscapes of cuesta ridges;6 - the steppe Crimea, farmed
plains landscape;7 - Prisivashiye, dry steppe landscape with fragments of semi-
desert; 8 - Tarkhankut peninsula and Kerch peninsula, hilly-steppe landscape
Figure 3 - Landscape scheme of the Crimea [9]

on which it is expedient to use different methodological approaches and
methods of studying condensation. This methodical approach is justified by
the fact that data obtained at one level is not always transposed to another
[4,7]. There are also more unique types of condensation in the permafrost
zone. Most researchers of the North of Russia say that on the Olenyok Pla-
teau between the rivers Lena, Anabar and Vilyuy, where the world’s most
powerful layer of frozen soils is a mile and a half, there are many karst lakes
and funnels. It turns out that the permafrost for water travel is not an obsta-
cle at all? But the way of its formation and movement differs from ordinary
flowing waters. Thus arose the hypothesis of film water.

Back in 1890 G.Ya. Bliznin [4, 7] voiced a thought that seemed in-
credible at the time, that water can move in a frozen rock. True, not by a
stream, not by a drop, but by a film. And only a half-century studying the
film water began |.A. Tyutyunov [11] and later many other scientists. Now
many specialists in geocryology are interested in this topical issue for any
construction on frozen soils. They were convinced that only free water
freezes in frozen ground. And everywhere in the permafrost there is liquid
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water in the capillaries penetrating any sedimentary rock, and so-called
adsorption water enveloping a thin film of the individual particles of which
the rock is composed. Such water freezes is not at zero, but at minus
25°C, but more often starting from -45 - -50°C. And in the permafrost, ap-
parently, there is no colder minus 17°C.

The movement of adsorption-film water is very difficult and not com-
pletely studied. Its movement depends on the mineral composition, and on
the exchange cations of rocks, their density, the degree of water saturation
of the permafrost and much, much more. Simplifying, we can say this: film
moisture passes from one rock particle to another because of a change in
the attraction field when cooling the upper layers of frozen soil. Specialists
in the limb of the permafrost distinguished three layers. The upper, active,
with a thickness of 20 centimeters to three meters and freezing in winter, but
thawing in the summer. Under the active layer up to a depth of four meters
there is always a frozen layer that changes its temperature - in the summer
itis warmer and in winter it is colder. Because of these thermal stresses, fro-
zen cracks appear in the frozen rocks, in which water can enter. Still lower
is the third, all the time cold and very powerful layer with a constant nega-
tive temperature. Any fluctuation in the temperature of rocks stimulates the
movement of adsorption-film water to where it is colder. Especially active it
moves with a temperature fluctuation from 0°C to -5°C. Traveling, the film
water dissolves the limestone it clings to.

Migrating to the freezing front, the water film gives way to fresh mois-
ture. This is sometimes repeated several times a year, when a piece of rock
freezes and thaws. With a rapid loss of soil moisture due to the outflow of
film water, water vapor, which turns into condensation moisture, also travels
several times a year in permafrost. Of course, many details still need to be
clarified, but the general scheme of the karst in frozen soils is already clear.
And, as you can see, it differs significantly from ordinary karst. However,
the result is the same: even in permafrost soils, underground cavities grow,
there are gaps and funnels, rivers disappear ... The only difference is that
the permafrost binds up rocks, and this longer masks the underground cav-
ities, which are very dangerous for any construction. And it's useful to know
about this not only for specialist in geocryology and geographers, but also
for drillers, road and pipeline workers - in general, everyone who works on
economic development of the northern territories.

At present, the problems of film water, its forms and migration options
are rather fully considered in the thesis of Komarov lliya Arkadiyevich [12].
However, it does not consider condensation processes in fissured-karst
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rocks within permafrost. Studying them in connection with the expected
global warming and solving the practical needs of the northern regions
is one of the most pressing contemporary problems of the planet. The
complexity of describing the phase state of water in real frozen rocks is
associated with the need to simultaneously take into account the influence
of a significant number of factors on it. This, for example, adsorption and
capillary forces, the interaction of particles of a dissolved substance with
each other, with water and a mineral skeleton, changes in the entropy of
the components of the system, changes in the porosity of rocks during
phase transitions of water. The questions of the theory of phase equilibri-
um remain unclear, with an increase in the number of components of the
pore substance of rocks, for example, when they are salinized, contam-
inated with oil products. Both natural and intensively progressive tech-
nogenic salinization of soils is widespread in the cryolithozone. Pollution
of oil products by the environment in case of accidents at fields, leakage
during their transportation and storage is a serious environmental prob-
lem for the northern regions. Strengthening of technogenic pressure on
the environment predetermines the need for a whole range of scientific
research aimed at ensuring the sustainable and safe operation of natural
and natural-technical systems.

More properties of bound water require more detailed investigation, in
particular, the heat of crystallization, which depends not only on the interac-
tion of water with a solid mineral skeleton, but also on moisture, temperature,
pore space structure, and pore composition. There are difficulties connected
with both the lack of experimental methods of research and the inadequate
elaboration of theoretical questions of the thermodynamics of bound water.
In view of all of the above, studies of the conditions of phase equilibrium of
pore water in frozen rocks are relevant both in the scientific-theoretical and
practical terms. Thus, as follows from the above material, the condensation
of vaporous moisture from the atmosphere and condensation processes
play a significant role in the formation of fissures and karst collectors, their
shape of the volume of cracks and pores, in the creation and maintenance in
a stable state of volumes of accumulation of condensation waters sufficient
to solve water management tasks in some areas and facilities.

- Condensation waters should be taken into account in all water bal-
ance calculations carried out in the areas of the distribution of fissures and
fissured-karst rocks.

- The formulas proposed by V.N. Dublyanskiy for calculating the
share of condensation waters in the general underground drainage are
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sufficiently substantiated and confirmed experimentally at all levels.
Above mentioned development can be recommended as educational and
methodical manuals.

- The discovery of multiple inter-phase transformations in fis-
sured-karst collectors and the possibility to increase the number of micro-
cracks with open porosity allows one to come close to the problem of cre-
ating artificial condensation springs with a given capacity. This innovation
allows improving the water supply of previously unpromising areas

- The discovery of regularities in the development of negative con-
densation processes in caves with the presence of Paleolithic painting al-
lows us to select or create and maintain the necessary thermal and mois-
ture regime for preserving the heritage of our ancestors.

- Condensation processes occurring in the karstic rocks of the North
cause significant damage and their development is a threat especially in
connection with the expected warming.

References

1 Savarenskiy F.P. Gidrogeologiya Uchebnik dlya VUZov: M-L-N.,
“Gorgeonefteizdat”, 1933. - 321 s.

2 Bel'tyukov G. V. O formirovanii karstovykh form za schet kon-
densatsionnykh vod//Probl. komp. izuch. karsta gornykh stran. Tbili-
si-Tskhaltubo, 1989.

3 V.N. Dublyanskiy Problema kondensatsii v karstovedenii i spe-
leologii Mezhvuz. sb. nauch. tr. [9nekTpoHHbIN pecypc]: / Perm. un-t.
- Perm’, 2001. Pexum poctyna: http://www.rgo-speleo.ru/biblio/dubl
kondens.htm

4 Kondensatsiya vodyanykh parov v pochvogruntakh i prizemnom
sloye. Bibliograficheskiy ukazatel’ za 1877-1987 gg. /Sost. F. V. Shesta-
kov. Alma-Ata: Nauka, 1989.

5 Borevskiy B.V., Khordikaynen M.A., YAzvin L.S. Razvedka i
otsenka ekspluatatsionnykh zapasov mestorozhdeniy podzemnykh vod
v treshchinno-karstovykh plastakh. M: Nedra, 1976.

6 Osnovy gidrogeologii. Obshchaya gidrogeologiya. Novosibirsk:
Nauka, 1980.

7 Kondensatsiya vodyanykh parov v pochvogruntakh i prizemnom
sloye. Bibliograficheskiy ukazatel’ za 1877-1987 gg. /Sost. F. V. Shesta-
kov. Alma-Ata: Nauka, 1989.

8 Rybalka.com [2nekTpoHHbIN pecypc], JTaHawadTel KpbiMa Pexum
pocrtyna: http://www.rybalka.com/dictionary/term/1478/

222



Hoeocmu Hayku Kasaxcmara. Ne 3 (137). 2018

9 Dublyanskiy V.N. Metodika rascheta kondensatsii vlagi v tresh-
chinno-karstovykh kollektorakh//Byul. NTI, ser. Gidrogeol. i inzh. geol.
1969.- N2 6.

10 Tyutyunov I.A. Protsessy izmeneniya i preobrazovaniya pochv i
gornykh porod pri otritsatel’noy temperature. M., 1960. - 212 s.

11 Komarov I.A. Termodinamika promerzayushchikh i merzlykh
dispersnykh porod. VAK RF 04.00.07, Inzhenernaya geologiya, merzlo-
tovedeniye i gruntovedeniye, M., 1999.

12 Savarenskiy F.P. Gidrogeologiya Uchebnik dlya VUZov: M-L-N.,
“Gorgeonefteizdat”, 1933. - 321 s.

Lllecmakoe @.B., kaHOMAAT reonoro-MMHepanornyeckmnx Hayk,
e-mail: feoshestacov@yandex.kz

223



Criucok peueHzeHmoa cmamedl onybnukoeaHHbIx 8 2018 e.

Abcadbikos b.H. - [OKTOP TEXHNYECKNX
Hayk, OOLEHT

Anekcrok .. - kaHauaaT Guonornyeckmx
Hayk

Anueg C.b. - [OKTOp TEXHUYECKMX HayK,
npocpeccop

AnuxaHos K.[. - poktop PhD

AnmeHos T.B. - kKaHanAaT TEXHUYECKUX
Hayk

Anbnieucos L. A. - BokTop G1nonornyeckmx
Hayk, npodeccop

ApbiHoga P.A. - [okTop GUonornyeckmx
Hayk, npodeccop

batikeHosa I.I". - LOKTOP XMMUYECKNX HayK,
npocpeccop

bakywes A.A. - kaHONOaT TEXHUYECKNX
Hayk, OOLEHT

bapakos b.b., kaHongaT 61onorn4ecknx
Hayk, accou.npodeccop

Bbaton K.B. - kKaHOnaaT TeXHUYECKNX HayK
(YkpauHa)

bocmaHosa C.K. - kaHOnaaT cernbCKoXo3su-
CTBEHHbIX HayK

BacunbsiHoga J1.C. kaHOnaaT XMMUYecknx
Hayk

Bensimos M. T. - poktop Guonornyeckmx
Hayk

[Dkanapos P.LL. - kaHaMAaT cenbCKoXo3sin-
CTBEHHbIX HayK

Baxapoe B.[1. - kaHouaaT TEXHUYECKUX
Hayk, OOLEHT

8namos H. - poktop PhD, npodeccop
(Bonrapws)

Ucaesa K.C. - kaHOMAAT TEXHUYECKMX HayK
Kambyposa B. - noktop PhD (Bonrapusi)
Kapumosa J1.)K., xaHomaaT 9KOHOMUYECKMX
Hayk, OOLEHT

KeHenball I., kaHAMAAT TEXHUYECKMX HayK
KeHnatox E./. - kKaHaAMAaT SKOHOMUYECKNX
Hayk

Jlecbaes b.T. - kaHAMAAT XUMUYECKUX HaYK,
OOLEHT

Maxmemoe b.M. - kaHouaaT TEXHUYECKNX
Hayk, OOLEHT

Me+debaes T.H. - kaHOMAAT TEXHUYECKNX
Hayk

Mycmacgpur P.A. - kaHAMAAT TEXHNYECKMX
Hayk

Mycmaxmemog M. - 0OKTOp CenbCKOX03siA-
CTBEHHbIX HayK

MyxaHosa A.M. - kaHOMOAT TEXHUYECKMX
Hayk

Hypza3sbi K. - kaHgnaaT 6ruonornyeckmnx
HayK

Omup3akosa 3.2K. - KaHONAAT TEXHNYECKUX
Hayk, AOLEHT

OpbiHeoxUH E.C. - [OKTOP TEXHUYECKMX
HayK, akagemuk

Ocurios C.B. - kaHamaaTt reonoro-mMmvHepa-
TIOTMYECKNX HayK

Omapbaes b.K., kaHanaaT BeTepUHapHbIX
Hayk, accou.npodeccop

lMaweHko I.H. - kaHOuaaT TeXHUYECKMX
Hayk

lnoxux P.B. - kaHanaat reorpaduyecknx
Hayk

Paxumeanuesa C.)K. - kaHOMAAT CENbCKO-
XO3AMCTBEHHbIX HayK, JOLEHT

Caolbikos K./. - LOKTOp MaTeMaTUyecknx
Hayk, npodheccop

Canapbaesa Y.)K., kaHOuaaT cenbCcKoxo-
3ACTBEHHBIX HayK

CapbakeHosa LL.T. - kanouaat BeTeprHap-
HbIX HayK

CapceHbaes XK.)K. - kaHangaT 3KOHOMMUYe-
CKUX HayK

CemywkuHa J1.B. - kaHAMAAT TEXHUYECKNX
HayK

Cmaeynos [].Y. - BOKTOpP TEXHUYECKMX HayK
Cywux FO.B. - kaHanaaT BeTepuHapHbIX
Hayk

TokmacbiHos XK.H. - kaHOnaaT cenbCkoxo-
3AACTBEHHBIX HayK, AOLEHT

®édopos b.B. - 0OKTOP TEXHUYECKNX HayK
Ljarmosa O.A. - KaHAMOAT 3KOHOMUYECKNX
Hayk, OOLEHT

HepedHuuyeHko A.B. - pokTop reorpadunye-
CKUX HayK

HomaHos Y.Y. - [OKTOP TEXHNYECKMX HayK,
npocdpeccop

lleHwaposa [].A. - BOKTOP TEXHUYECKNX
Hayk

224



PeructpaumoHHoe ceugetenbctso Ne 7528->K
o1 01.08.2006 .
BblAaHO MWHMCTEPCTBOM KynbTypbl 1 MHDOpMaLmum
Pecny6nuku KazaxctaH

OtB. pegaktop J1.H. Mpebyosa
PenakTop TekcTa Ha kasaxckoM si3blke T.T. Cadbiposa
PepakTop TekcTa Ha aHrnuickom a3bike XK. K. Caypbaes
KomnbloTepHas BepcTka u ausaviH H.T. Palmkyrnosa
O6noxka E.C. Kadbiposa, J1.H. pebyosoli

MognucaHo B nevatb 20.12.2018.
dopmat 60x84/16. MNeyaTb odceTHasi. Bymara odceTHas.
Yen. n. n 11,0, Tupax 350 ak3. 3akas 105.

PepakunoHHo-nsgatensckuin otaen HL, FTHTO.
050026, r. Anmarbl, yn. BoreHban 6atbipa, 221





