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Kopxoim Ama amvinoagel Kvizviiopoa ynusepcumemi, Koisvinopoa k., Kazaxkcman

Anaarna. Kypbuiblc canachlHbIH HWHTEHCHBTI JaMybl KYPBUIBIC MaTepUalAapbIHBIH JKaHa,
JKOFapbl THIMII Oacekere KabieTTi TEXHOIOTHSACKHIH Naiagany OO TaObLIa b

KypbuibicTa KenTereH ©HEpKACINTIK J>KOHE a3aMaTThIK FUMapaTTapiblH CAJBIHBIN, JaMmy
KapKblHbIHA KapaMacTaH, MpakTHKaga FUMapaTTarbl amaTTap MeH JedopManusiap KemnTen Ke3Iecel.
Tangay HOTHXKECIHE araTTHIK Cajllaphl CHIFBLTY, OEPIKTLTIK, TOMBIPAKTHIH CIHIPIMIIIIK CHIATTaMaTapbiH
IYpBIC aHBIKTaIIMaraH, ceOenTepiHeH TyblHAainel. COHIBIKTaH Ja oJICi3 TOIBIpaKTapja OpHAIACKaH
FUMapaTTapAblH JehopMalMsIChIH  eCenTey JKoHe -jKobajay Kasipri yakpITTa KalTa Kapaiyja.
OHEpPKACINTIK JKOHE a3aMaTTBHIK FUMaparTap VINH KalbINTHl JKaFfaiga maiijanaHy >XarJaillapblHBIH
IITiHEeH TOTBIPAKTHI HETi3ep/i mery OOUBIHINA eCenTey HeTi3ri OONBIT TaObIIa b,

TombIpakTapabIH €3repriTik 1ehopMaUsUIbIK KACUETIH 3epTTeYeri MIHICTI - ipreractap MeH
HETI3/IepAl ecenTey Ke3iHAe KOJAaHBUIATHIH CHIIATTaMallapibl aHbIKTay. KypbUIBICTBI KYPrizy Ke3iHze
cappl TOMBIPAKTHIH (JIECCTI) BUIFANIBUIBIFBIHBIH ~KOTEpiTyl, OHBIH TaOWFU OalIBIHBICTHIPFBIII
TYHIPIIIKTEPiHIH KYMCapyhl )KOHE CHIFBUTYBIHBIH )KOFAPbLUIAYbl 9CEPIHEH TOMBIPAKTHIH OCPIKTITiHIH Oasty
TeMeHieyiHe okeei. OCBIHBIH HOTIKECIHJIE KAJbIITACKAH TOTBIPAKTHIH TAOMFU KEPHEYJICHTeH KYii MEH
OHBIH, CHIFBUTYBI apachIHIaFbl Tele-TeHIIK Oy3bUIajbl, SFHH, TONBIPAKKA KOCHIMINA Iery maiga Ooiybl
MYMKiH.

Byn makamana ToxipuOenepAiH HOTWXKECIHIE, IIeryiep, jKep acThl Cy JCHICHIHIH KOTeplry
Ke3iH/Ie IIeTiH/i KacHeTTepiHe ve KadarTap IIeTiHe KallWsIpIIbIK KOFapbllaTy ayMarblHa THECLT eKeHi
anbpIKTanAbl. COHA Kep acThl Cy AeHreiti 5,2-5,4M-re KeTepiireH Ke3ze, TOIBIPAKTHIH IIeTyi OoiMaraH,
SIFHU Caphbl TOIBIPAKTHIH €H TOMEHIT KadaTTapblHIa IIeriH Il KACUETTEP JKOK.

Tipexk ce3mep: WHXEHEPINIK 3epTTEyNep, iprerac, CyJjbl TOMBIPAK, KbICHIM, HIOTIiHIl TOMBIPAaK,
TOTBIPAKTHIH CHIFBLTY MOIYJIBIEPI.

Kipicne. JKympIcTbIH MakcaTbl TYpFBIH YHJIEpHAIH HeETri3AepiHiH AepopManusuiapblHbIH
ceOenTepiH Tajaay, TONBIPAKTHIH (PU3MKa-MEXaHUKAJBIK KACHETTEpiH 3epTTey, SIFHU TaOufu
KYHET1 Heri3/iep TOMbIPaKTapblH, OJIap/ibl ChIHAY SICTEPIH, (PU3UKAIIBIK KoHE NehOopMalUsIbIK-
TYPaKTBUIBIK KACUETTEPiHIH HOPMATUBTIK KOHE €CENTIK CUITaTTaMalapblH 3epTTeY.

Heriz ngedopmanusimapblH TOMEHIETY IIapajapbl KOHE OJIAPJBIH FUMapaTKa THUTI3ETIH
acepi capbl TOIBIPAK - KOHBIP-Capbl HEMecCe KYHTIPT TYCTi OOpIBUIAAK IIerinii, Kypambinaa 30-
50% To3aH dpaknuscel, 5-30% ca3asl ¢pakmus, 30-90% kBapil MMeH CWIMKAT x)oHe Je 6-8%
KaJdbIMiA KapOoHAThl Oap TO3aHABI Tayibl JKbIHBIC Ooibin Keneni. Capbl TONBIpaK JKeke
OaraHaymap MEH TIK KaObIpraJlapbl KJIBINTACTRIpyFa O€iiM 00J1apl, COHIAN-aK capbl TOMBIPAK
YILiH TiK apHajapsH 0omysl ToH [1].

CoHpIMEH KaTap INeTiHJAI TOMbBIpaKTapJa OpHAJTAaCKaH YWIep MeH FUMapaTTap/blH
amaTThIK JKaFAaibl Typaibl MbICANap KENTIPUII JKOHE FUMApATThIH KyJay ceOeOiHiH HaKThI
HOTIOKeNepl TanaaibiHabel. Herisri ce6ebi 0oubln, FUMApaTThIH KYPBUIBICHIH caly OapbIChIHIA
IIOT1H/i TOMBIPAKTAFbl APEHAKIBIH 0OJIMaybIHAH IPreTacThIH KiOEpIIMENTIH 1Iery aHbIKTaJIbI.
ConbIMeH Katap OyJI Keplill FuMapaTTapra KayinTi acep eTkeH (1-cyper).

FumapatTeiy anateiabiy ce6ebin anbikTray KasMUPP MHCTUTYTHIHBIH MaMaHAapbIHA ©TE
KHUbIHFA TYCKEH, Yii11H OepIKTLIIr Tanan eTuieTid HopmaHblH 50%-H FaHa KyparaH.

3eprrey AKT-Hze kepceTireH KyJiayIplH HeTi3ri cedenrepi:
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1. FumapaTThlH TYpaKTBUIBIKKA KapChl IIOTiHJII TOMBIPAKTBIH KACHETTEPIHE dcep €Ty
TaJanTapblH OPBIHAY YIIIH IIapaiap »KacajabiHOaraH.

2. Cyman Kopray mapaiapbl KapacThIPbUIMAaraHIBIKTaH 1preTacThlH OIpKeNKi emec
KiOepinMmenTin meryli ece OepreH. CoHpaii-ak, »O0OaJbIK KATTBUIBIK JKETICIIETCH JKOHE
WHKCHEPITIK-TCONIOTHSUTBIK  JKaFaliJaFbl FUMApaTThIH MOHOJHTTI TeMIpOETOH KaHKACHIHBIH
caJIMaK KeTepeTiH KaOUIeTTiri HopMara COHKeC eMEeCTiri.

YiiniH ceHIMAUIri eTe TeMeH OonFaH. by3buly nopexeci oTe KOFapbl. MeMIEKeTTIK
9KCIEPTTIK MEKEMEHIH 3epTTey HOTIKENEpiHAe MHKEHEPIIK-TeOJIOTHsIIbIK KaFaaiibl OOMbIHIIIA
FUMapaT OTe oJICi3 IMIeTiHJI TONBIpAaKTa OPHANACKAH, SFHU KYMJbI Ca3faKTa OpHAJIacKaHbI,
COHJIBIKTaH Ja KaXeTTi IIapanap »acay KEpeKTIrl KOepCEeTUIreH, WHXKEHEPIIK-TeOIOTHsIIbIK
13JIEHICTep TOJIBIK JKacaJbIHOaFraH JKOHE aKT-Ja KOPCETIreH KOPBIThIHBIIAFb! TOMBIPAK TYPl MEH
’K00a1aFbl TOMBIPAKTHIH TYP1 ki 6acka 6osraH. COHBIH callIapblHAH YHJIEp MEH FUMapaTTapAblH
nedopMaIusIapbIHBIH 63repicTepiHe ecenTeyiiep MyJIe JYPhIC xKyprizinmereH [3].

ETIT T AL
o o
T T T T

1-cyper — Kaparanasl KajgacsIiHIarbl 5 KadaTTsl 124 moTepiti TYpFbIH
Yii FUMapaTbLIHBIH KYJ1aybl

CoHBIMEH KaTap dKCIEePTTIK KOMUCCHSHBIH KOPBITBIHIBICH OOWBIHINA 5 KaOATThI TYPFBIH
YiaiH amatel ipreTactapAarbl OKapbIKIIAKTApAbIH Taiiaa OoNyblHAH €KEHI AaHBIKTaNJIbI.
Ipreracrapiarpl >KapbIKIIAKTapAbIH apKacklHAAa OpPTaHFHI KabaTTapra OETOHIBI MOHOJIUTTEP
KYJIaFaH.

JI€ccTi Tay KBIHBICTApHl ©TE YIIKEH XYKTEMEHI KoTepe alajbl, ajl bUIFalIaHy Ke3iHjae
oJiap IIery MeJepi >korapbl 6omasl [2].

Kasipri Tagma, capsl TOIbIpaKTap KaCUETTEPiHIH alyaH TYPJILJIirine OalIaHbICThI MOTTHI
capbl TOIBIpaKTapJa KYpbUIBIC XYPTi3yAiH KelleHIi onicTepiH maipamanansl [5]. Kypnemi
TONBIpAaKTap/ia KYPBUIBIC >KYPTi3y[IH 3aMaHayW OMICTepl MOTIHAUIIK KYOBUIBICHIHBIH Maiiga
OonybiHa TeTenm Oepe amyra HeETi3JeNreH, ocipece [-TUMNTI, SFHU TOMBIPAKTHIH ©3 CaJIMarbIHAH
meryi 6oiMaiiibl Hemece ScMm-eH acnaiael. [lerinaunikneH KypecyaiH OapbiHIa THIMALTIT 2-
3 opTypIIi mapanapabl YUIECTipy Ke3iHae KYy3ere acaibl.

[lapanapapl TaHmay TEXHUKA-d)KOHOMUKAJBIK Taljay HETI31HIAE >XYpri3iieni, COHBIH
imrnme:

1. TombIpak mapTTapBIHBIH THIIL;

2. [llery mamMacsl yoHe MIOT1H/I TOMBIPAKTAPABIH KyaTThUIBIFbI,

3. Fumapatrap MeH yiiMepeTTep/iiH KOHCTPYKTHUBTIK epEKIICITIKTepI.

Bapnbik mapanap yur Tornka 0ein KapacThIpbUIa bl

1. KoHCTpYTHBTIK;

2. Cynan Kopray;

3. TombIpakTapAbIH MIOTTHAUTIK KACHETTEPIH KaJIbIHA KSATIPYIII.

Cynan xopray ic-mapanapsl cyabl OypyIsl KaMTaMachl3 €Ty YIIIH apHajlFaH KypbUIbIC
aJlaHJapbIH JKOCMapiay, jkep O€TiH THUIPOM3ONALMIIAY, FAUMapaTTapAbl Cy >XYHECIHEH Cy
KETYIHEH KOPFayIbl KapacThIPabl.



KoHCTpYyKTUBTIK ic-I1apanap FUMapaTThIH 9PKENKi MIery MyMKiHAIriHe, KaObIpFalap IbIH
KATTBUIBIFBIH JKOFAPhUIATY MEH KOCBUIBICTAP/BIH OCPIKTUIITIH apTThIpyFa, YHJIEpi MOsCcTapMeH
apMupIey, Kajanap/ sl naiganany, connain-axk Pe,er Kaparanaa TONbIpaKKa OepisieTiH KbICHIM a3
0oJaThIH HbICAHAAP/IBIH KaOUIETTIrIH ecenTeyre Herizaenrex [4].

Conpiven katap Ke3putopna kanmaceina 2015 Kbulbl Hayphl3 aiibIHIA MEMIICKETTIK
Oarnmapiama «Komxetimai yi-2020» OoibIHIIIA CATBIHBIN KaTKaH 5 KaOAaTThl TYPFBIH YH KYJIabl.
DKCIepTTiK MaMaHJapAblH alTybl OOMBIHIIA ipreTacTap akblpan KeTKeH, OETOHABI KaObIpranap
KOHCTPYKUHUSIHBIH OpTachIHa TYCKEH (2-CyperT).

2-cypet — KpI3bL10p/aa KajiachlHAaFbl MeMJIeKeTTik 6arnapiaama «Komxerimai yii-2020» ooiibIHIIA
CAJIBIHBIN JKATKAH TYPFBIH YHAIH KyJ1aybl

OJICTepIiH CaHbBl aHAFYPJIbIM  Ccapbl  TOMBIPAKTBIH  MIOTIHAI  HETI3IIKTEePIiH
TYpJIEHAIpyMEeH OailIaHbICThI XKHE A€ oJlap/Ibl 2 TOTKa Oeeni:

1. MexaHUKaJBIK 9iCTEpIi MaliJaHy apKbLIbl TOMBIPAKTHI )KaKCapTy;

2. XKakcapTyablH (pU3HKa-XUMUSIIBIK iCTEpi.

MexaHUKaIIBIK dJIiCTep TOIMBIpaKTap bl )KOFapFbl OETTEH HeMece Ka0aTThIH TePeHIITTHEH
Typaenaipeai. XKoraprbel OETTIK HBIFBI3AYABI TPaMOOBKaMeH, Ka0aTThIK yKaTKaMeH, JIpiiieTy
apKBUIBI, TOMBIPAKTHI CYJAHIBIPYMEH ©3 CaJIMarbIMEeH HeMece FHMAapaTThlH CajJMarbIMeH
xyprizeni. KabarrapblHbIH TepeHAIrIHAE TOMbIPAKTapbl HBIFbI3AAY, TONBIPAKTHI Kajaiap
KOMeTiMeH (KYMIbl JKOHE OKTAacThl), YHFbIMaJapAa jKapy apKbUIbl, YHFbIManapAa CYJIaHIbIpY
Kyprizineni [6].

Ou3HMKa-XUMHSIIBIK, 9ICTEPTe KaTaIbl:

1. Cunukaruzanusay;

2. Caz[ipl )KoHE IIEMEHTTI epiTIHIAIMEH CiHaIpY;

3. OpraHuKasbIK TOJIBIKTBIPFBIILITAPMEH TONBIPAKTHI HBIFANTY;

4. OpTypiii Ty31apMEH OHJIEY.

3epTTeynep KepCeTKeHJAeH, IIeriHAl TOIbIpakTapblH OepiKTUIIK cHUmarrama-jiapsl
MEHIITIKTI 1THIC C jKOHE 1ITK1 YHKeTic OYPHIIIBI ¢ HET131HEH OJap/IbIH bUIFAIBUIBIK JOpEKECiHE,
KYPBUIBIMABIK OEpIKTLTIriHE KOHE THIFBI3IBIK MIamMachiHa OaiinmaHbICThI. LlleriHai TOMBIPaKTHIH
BUIFAJIIBUTBIFBI TOJIBIK CYMEH KaHBIKKaHFa JIeliH keOeirennae imiHicy 1,05-1,2 ece Temenaeimi.
KypbutbiMaslk OepikTilik keOeireHae OepiKTLIIK cUMaTTamaiapbl, dcipece, UIHICY apTajbl.
THIFBI3ABIK JOpEKeci KOTEPIITCHIEC 1IIHICY ¢ JKOHE 1K1 YHUKETIC OYPBIIIBI ¢ apTajbl.

CoHIIBIKTaH WIOTiHJI TOMBIPAKTAP/BIH OEPIKTLIIK cHIaTTamaiapbl KeM JeTeH/Ie OJIap.IbIH
BUTFAJIABUIBIK JOPEXKECIHIH: TaOMFM HEMece OpPHBIKTBIPBUIFAH  BUIFAN/BUIBIKTa  aHBIKTAJIa IbI
[1,4,6].

Kemnreren 3eprreynepne  bUFAABUIBIKTBIH — KOOCIOIHIH  OPTYpJi  JOpeXeci  YIIiH
KOPCETKIIITEp Il aHBIKTAY THIMIi, OYJ1 TAOMFU BUIFAJBIIBIKTAH TOJIBIK KAaHBIKKAHFA JICHiH e3repy
JMaria30HbIHA BUTFAIIBUIBIKTAH C TICH ¢ TOYENIUTIKTEpIH ajdyFa MYMKIHIIK Oepei.



Toxipubenep KepceTKeHIeH, CyMeH KaHBIKKaH KYWJeri TaOMFu KYpbUIBIMIBI IIOTiHJI
TONBIPAKTAP/IbIH OCPIKTUIIK CHMATTaMaliapbl BIFBICYFAa OTKI3UITGH ChIHaMajap IIapTTapbliHA,
JIOITIpeK alTKaHAa aJIJbIH ajla ThIFbI3/1ay KBICHIMbIHA OaMIaHBICTHI.

3eprreynep OapbIChIHAA IIOTIHJI TOMBIPAKTAPABIH OEPIKTUIIK CHUIATTaManaapbl-HbIH
©3repyiHiH YII Ke3eHAepl KapacThIPbUIFaH.

|-ke3eHe anablH aja ThIFbI3AAY KbBICHIMBI HOJBICH OacTankbl 16Ty KbICHIMBIHA >KYBIK
HIaMara JIeliiH KeTepuirenie UiiHicy C ecei, aj imki yikesnic OypeIibl ¢ Oipiiama TOMEeHICHI.

ll-ke3enne anapiH ana ThIFbI3AAy KbichiMbI 0,2-0,25MIla—Fa neiiiH KeTepiIreHae JKOHE
TOTBIPAKTHIH Iery(da3achlHa COWKec KEeNTeHJIe TOMbIPAaK KYpbhUIbIMBI Oy3blnansl. Hotmxkecinae
eKIHII KauTapalTiHICy KYPT TOMEHJICH Il dKOHE ThIFbI3ay OapbIChIHIA TOIBIPAK OOJIIEKTEPIHIH
JKaKpIHAACybIHAH OipiHmm UTiHicyniH  Oipimama KeTepiyiHe KapamacTaH UTIHICYHiH TOJIBIK
[IaMachl a3asiibl.

I1l-xe3enne mery OonFaHHAH KEHiH JKOHE MIOryJeH KEHIHT1 THIFbI3Aay (ha3achl Ke3iHIe
TOMNBIPAKTBIH ~ JKaHAJAH  KaNbINTACKAH  KYPBUIBIMBIHBIH  TBHIFBI3ABIK  JIOpPEKECl  enoyip
oceni. TombIpakThIH opi Kapail THIFBI3JANybIHa OalIaHBICTHI eKiHINI KaiTapa UTiHICY TOMeHIeH
Oepexni, an OipiHIIl UTIHICY ©CEi.

Ca3 TtombIpakTapIbIHCIICIN(DUKAIBIK KAaCHETTEPiH €CKepe OTBIPBIN, HAKTHI HOTHKEICPi
ay yuriH OepiKTiIiK KaCUeTTEPiH aHbIKTay bl TOMEH/JIET1 YIII KecTenep OOMbIHIIA KYPri3ei:

3epTTeynep KOPCETKEHICH, TOMBIPAKThIH MIOTyl - Kyplaem (QHu3HKa-XUMHSIIBIK IPOIECC.
Keke OemnmiekTep MEH OHBIH arperaTTapblHbIH apajacybl jKOHE BIKIIAMJIATYbl HOTHXKECIHIIe
TOTBIPAKTBIH THIFBI3ATYBl IIOTY TPOIECIHIH Heri3ri Oenrici Oonbim Tadbutanel. COHBIH
HOTHD)KECIHJIE TOMBIPAKTHIH JKallbl KEYeKTUIIr ©31HIH KbICBIMBIHA COWKec Kyiire neilin
TOMCHICH]T.

Tomplpakrap MMETiHAUNNIHIHHETI3TICHIATTAMANIAPbl:  CAJBICTBIPMAJIbl  IIOTIHIUIIK  Og1,
OacTarnkpl eIy KbICBIMBI ps1 JKOHE 0ACTAIKbI MOTy bUTFAIIBLTBIFRI Wy .

Caznpl  TOMBIpAKTapAbIH OKalnmbel  gedopMaiids MOIYNII HETI31HeH BUIFAIbLIBIKKA,
TBHIFBI3BIK JTOPEXKECIHE, COHNal-aK KYpPbUIBIMABIK OaillaHbIChl MEH OEpIKTUIIKKE OalIaHBICTHI.
KyprakTonblpakThIH MEHIIIKTI CalMarbl apTKaH CAlbIH KaNMbl AedopMaiius MOIYIl ecell, al
BUIFAJIIBUTBIK KOOCUTEeH CalbIH, KEPICIHIIIE, a3asi/Ibl.

OJIci3 TONBIpaKTapAblH OEpIKTUIK CUMaTTamMajapbl: MEHIIIKTI UIHICY ¢ JKOHE 1MIKi
yiikemic OypbIIbl ¢ HEri31HEeH BbUIFAJABUIBIK JIOPEXKEeCiHe, KYPbUIBIMIBIK OEpIKTUIIrIHE MXKOHE
THIFBI3ABIFbIHA OaiinanbicThl. [1lerini TonbIpak bUTFaIABUIBIFEI TOJBIK CYMEH KaHBIKKAHFa JIeHiH
KeTepuren e uiHicy 2-10 ece, imki yiikenic 0ypeisl 1,05-1,2 ece Toemenaeini. KypbuibMabIk
OepiKTUTIK apTKaH calblH OEpiKTUIIK cUIaTrramanapel, acipece, UIHICY eoceal. ThIFbI3IbIK
Jopexeci keOeHreH e UIIHICY ¢ JK9HE 1K1 YHKeNic OYPHIIIbI ¢ 6Cel.

[erinainiri 6oiibiHIIA TOMBIpaK MapTTapsl [[-TUNTI ananaapaa THIFbI3AANIFaH, OCKITUITeH
MACCHBTEP/Ii KOPIIAUTHIH TOIBIPAKTAPABIH CYJaHYbl  TOMBIPAKTBIH MCHIIIKTI CaIMarblHAH
Ieryre COKTHIpanbl. JKYKTeNreH MacCHUBTEp HeMece KalajlapblH CadbICTHIPMalbl CHIFBLTYBI
TepeHIirl OOMBIHINA JKEeKe KOKKHUEKTEp/le KOpIllaraH TOMBIPAKThIH LIOryiHEeH ToMeH 0oJjica, oHJa
mierin 0apa JKaTKaH TOTBIPAK THIFbI3JANIFaH, OEKITIITeH MAaCCUB HEMece Kaiaa iliHe/I.

[leriaai  TombIpakTapbl  OapallaHIapJaFMMapaTTapABIHTYTBIHY  JKapaMJIBUIBIFBIH
KaMTaMachl3 €Ty CHeUu(UKaNbIK epeKIIeTKTep/i, HEeTI3rl CHUlaTTaMalapibl, I[eriHIl
TOTBIpaKTapAbIHACOpMAIUIAY  3aHIBUIBIKTAPBIH ~ €CKepe  OTBIPBIN  CApFBINI  MIOTiHII
TOIBIPAKTAP,IbIH HHKEHEPIIIK—TEOJOTHSIBIK 3epTTeyIepiH Kyprizyre Oaitnansicter [10-14].

[Herinmimiri OoifpIHIIA TOMBIpAK Karmaimapel [l-TunTi amanmapga — Heri3gep MeH
ipreTactap/ibIH 9pTYpJii KYpbUIBIMIAPhI IIOT1H/I1 TOMbIpAaKTap TOJBIK CyJIaHFaH/a )KOHE MEHIIIKTI
caJIMarbIHaH IIerysiep OaiikanraHaa ChIHATYbI KEpekK.

[erianai TombIpakTapblH aMpBIKIIA €PEKIIeNiri KepHEYJIeHTeH KYWlle 03 caaMaFblHaH
HEMece 1preTacTaH TYCETiH KYKTEeMEeH, bUTFAIIbUIBIKTEIH apTyhl )KOHE I CYJIaHABIPY Ke3iH/e
KOCBIMIIIA IIOTYAIH maina 0omybl Oombin TaObutansl. LlleriHai TombIpaKTapra capbl TOMBIPAK,
KYM/IaK, ca3JlaK IMeH ca3 TOIbIPaK, COHBIMEH KaTap Kebip skarmaiiapaa KYpbUIBIMABIK OCPIKTIri
JKOFaphl Maii/ia )KoHe TO3aHIbl KYM JKaTabl.



[leriami TOMBIpaKTapABIH HETI3ri TaparaH Typi - capbl Tombipak. On  enmiMi3miH
TEPPUTOPHUSACH aynaHbiHbIH 15%-H, conmaii-ak TMJI[-na Oateic 3akaBka3 OeH JleHkopaHna,
Opranbik A3us, LLbireic sxone bateic Cibip skepiepiHiH e1oyip KeJIeMiH abli xKatajsl [7].

TonpIpakThlH MOTIHAUIIN KaOaTTapbIHBIH KAJbINTACy IMPOIECCTEPIMEH CHITATTAJIA b
JKOHE COHBIH JCEPIHEH TOJIBIK HBIFBI3JIAJIMAaFaH Kyie Typaabl. bIIFanIbUIbIKTBIH apTybl JKOHE
JKYKTEMEHIH oCepiHEH, capbl TONBIPAKTHIH HBIFbI3AIMarad KyHiH e3repreni. MyHal xaraiina
TOTIBIPAKTHIH TOMEHT1 KabaTTapbIH/Ia €3 calMarbl 9CEpiHEH KOCHIMILIA HBIFBI3/IATy Maiiaa 00ybl
MYMKiH. TONBIPaKTBIH LIOTYl CHIPTKBI )KYKTEME IIaMachlHa OalIaHbICTBHI OOJIFAH/IBIKTAH, Capbl
TOTBIPAKTHIH HBIFBI3JAIMAFraH KYHi caKTaliabl.

Herrpi3ganmaybiMeH KaTap IIOTiHJI TOMBIPAKTap, oA€TTe, TaOWUFH BUIFAIAbLIBIFBIHBIH
TOMEHITIMEH, TO3aH KYPBIMBIMEH KOHE JIe KOFAaphl KYPBUIBIMIBIK OCpIKTIriMEH CHUIIATTajabl.
OHrycTik menai aiMakTapaa butFaabliblK 0,04-0,12-H1 kepceTenl, an bUIFAIIBUIBIK dopeiKeci
0,1-0,3.

XKep acTbl cybl JEHIeiiHIH KOTEepilyl >KOHE HETi3/iK TOMBIPAKThl CYJIaHABIPY Ke3iHIe
TOTIBIPAKTHIH (PH3MKA-MEXaHUKAJIBIK KAaCHETTepi e3repeii, sSIFHU FUMapaTThIH OipKeNki emec
mieryi maiina Gonazpl. COHIOBIKTaH Ja ailMarbIMbI3/la Ka3ipri Ke3/le KYPBUIBICTHIH KapKbIHJbI
JaMmyblHa OalIaHBICTHI TOMBIPAKTHI CYJAHABIPY Tpoleci OAPBICBIHIA OHBIH 3aTTHIK KYPaMBbIH,
KYPBUIBIMBIH oHE (PH3UMKa-MEXaHHUKAIIBIK KAaCHUETTepPiHIH ©3TrepiCTepiH eCKepy KaxeT >KOHE
HETI3JIIKTEp MEH ipreractapibl ecenTeyie maiganany Kaxer.

Kaszipri ke3me KypbUIbICTa IIOTiHII JKOHE IIOriHII TOIBIpaKTapaa Yiuep MeH
FUMapaTTapbl TYPFbI3y MaHBI3IBI JKOHE Kypaeni MmocenenepiiH Oipi. MaHBI3IBICH IIOTiHII
TOMBIPAKTAPIBIH KO KepIJIep/ii albIl >KaTKAHIBIFBI )KOHE IIeriuly IehopMaluschiH ecenTeyae
KYPBUIBICTBIH KYHBIHBIH JKOFapbLIayHI.

Epekiie >xarmaiijarbl Heri3ep MEH ipreractapibl >k00anayablH HETi3ri HMPUHLUITEPI,
Oy3bUIFaH KYpBUIBIMIAFbl IOTIHII TONBIPAKTHl CHIHAY AapKbUIBI aJbIHFAaH 3EpPTXaHAJBIK
KOPCETKIIITEP IIH HOTHXKeNepl KapacTolpbuirad. FuMapar nedopmanusiapbelHblH ce6eOiH Tangay
FUMapaTThl jk00ajayna oiCci3 TOMNbIpaKTap[blH OapiibIK TONTAapblHA >KAaTaThlH YII HETI3T1
epekienikrepiMeH cunarranaabl. COHIBIKTAH J1a MIeT1H/i TONBIPAKTAPAbIH dPTYPIl XUMHUSIBIK
JKOHE MUHEPAJIOTUSJIBIK KYpambl, CHIFbULY JKOHE OEpIKTIIIK KacHeTTepIMEH epeKIIeJIeHETIHI
alKbpIHAIbI [8].

Kebinece TeMipOeTOHHaH »acalbIHATBIH MUITIII IpreractTap MeH ipretac apKaibIKTapblH
xobanay OapbIChIHAa €CKEpUIETIH MLy MOMEHTTEeplI MEH KeJJIEHeH KYILITEepAl ecenTey YIIiH
ipreracTapZiblH TabaHbl apKbUIbl TOIMBIPAKTHI HETi3IiH O€TiHE TapaifaH TIPEK KbICBIMIApbIH
aHBIKTAy/IbIH MaHbI3bI 30D.

OchiHmail  ecenTi MIENIy MakcaThIHAA KaJaJfaH KYIITIH OCEPIHEH TOMBIpaKTa
TYBIHAAUTBIH TiK MOryai (OpbIH aybICTHIPYABI) aHBIKTayFa apHalIFaH ByCCHMHECKTIH MbIHaal
oenrini hopmynaced (1) maitgananasis:

j=
( R— (1)
A-0-R
P =PiA P
MYHJIaFbI, ( - ipreTacThliH TaOAHBIHIAFBI OpTaIlla KbICHIM; - IpreTacThIy TaOaHbBIHBIH

AyYJaHbIHBIH aYBIPJIbIK OPTAJIbIFbIHA TIK KaJaJifaH KYII; A- ipFeTaCTHH Ta6aHBI-HBIH ayJaHbI; F- ipre-

TaCThIH TaOAHBIHBIH PaINYCHI; 2. Ta0aH ayJaHBIHBIH OPTANBIK HYKTECIHEH Ke3 KeIreH HYKTere
JEMIHT KallaKTHIK.

Enpi ocel hopMynaHsl maiganaHbIl JOHTEICK 1pTeTacThIH HET13ITTHACT] TIPEK KbICBIMBIH
BIH DIIOPACHIH CAIANBIK.
1preTacThiy OPTaJIBIK HYKTecCI YIIiH p=o

p.-a:pﬂ.?-’fzz n'spf“:‘-’; ppmn'japap;

OosraHa erep P =7 /2 0oca 1preTacTely Ta0aHBIHBIH I
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. .. p= = o0 . .
€TKI HYKTeJepl YH_Ial F Oonranna, Fo AFHU TeopHsl OOWbIHIIA OyJ1  aiiMakrapma  ere
YJIKEH, IaMachl IIEKCI3 KbICHIM Oodyra THICTI. Asaija HaKThl TONBIpaKTap MYHIai
KBICBIMFa TOTEI Oepe alMaiiJIbl, COUTIM OYJI aiiMaKTap/ia bIFbICY NehopMaUsIapbl TYbIHIANHIBL.

p _ 2 ) p ap
T oa - ib)? (2)
MYHJIAFBl, Y -ipreTacThlH TaOaHBIHBIH OPTaJbIK HYKTeciHeH O KesJeHeH (OF oci) OaFbITTarbl Ke3

KEJITeH HYKTEre JCHIHT KAlBIKTHIK; bl - IpreTacThlH CHIHIH XapThICHIHA TEH IIama.

Tomplpak MacCHBIHIH IIEKTI KEPHEYNIK KYWl Jem CoJI KYII caly HeMece TOIbIpaK
TBIFBI3JIBIFBIH  Q3aUTYy Teme-TeHIIKTI Oy3yFa OKEJeTiH >Kardailpl aWTalbl, SFHH TOMBIPAK
MACCHBIHIH TYPaKThUIBIFbIH KOFAITYFa OKENETIH jKaFaai OOJIbIN TaObLIa IbI.

TypaKTBUIBIKTBI KOFAITKAH KE3/I¢ TOIMBIPAK MACCHBIH/C JKBUDKY KAa0ATHI TyaJbl, KO3FaIy
nedopManusacel JaMHUAbI, TONBIPAKTHIH TaOWFU KYpbUIBIMBL Oy3butafel. O TOMBIPAKTHIH
OocayblHa OKeJelli HeMece TOIBIPAK Maccachl JKBUDKYBIHBIH IIOTYIHE JKOHE KYPBUIBICTAp MEH
FUMapaT KYPbUIBICHIHBIH XbUDKYBIH TYIBIPAThIH KYJIaMachlHa aiHaapIpasl [1-10].

OHBIH TYPaKTBUIBIFBIH JKOFAITIIAM TONBIPAK MACCUBIHE BIKIAT ETCTIH CaIMaKThIH
MaKCHMaJbl MYMKIHAITIH aHBIKTay YIIiH KYPBUIBIC HETI31HJE TOMBIPAKTHIH TYPAKTHUIBIK
TanChIPMAChlH ~ KapacThIPATBIH  TOMBIPAKTHIH IIEKTI TEMe-TEHMIK TEOPHUSCHIH, KOpIIay
KYpPBUIBICHIHA TONBIPAK KBICBIMBIH aHBIKTAy TalChIpMalapbl, aHKepJiep JKOHE Kopiiay
KYPBUIBICBIH KOCYFa TOIBIpaK KeAepriciH Komaanaasl [1].

[IexTi Teme-TeHIIK XKaFaalbIHIa 0aCThl KEPHEY MEH CYChIMAJIbI TOMBIPAKTHIH 11TKI KaXKaly
OYPBIIIBIHBIH KOJIEMi apachIHIaFbl OAMIAaHBICTHIH KeJIeCl KaXKETTIIIr jKacaa bl

o, = o;(L-sin @) /(1+sin ) 3

OHJAFBl O; U Oy - O, < 0; -JIeT1 IEKTI KepHey KyHiHe colikec 6acTbl KEpHEY.
CoHbIMEH KaTap TPUTOHOMETPUSUIIBIK TYpJe KaiiTa naiiia OonFaHHaH KeHiH:

o,lo, =19%(45° — 1 2) 4

y  CcalbICTBIpMalbl cajJMarbl Oap TOMBIpAK VIIIH ©pecKeld TarchlpMa Ke3iHJe
T epeHIMIAb TYp/e Tene-TeHIIKTI TEHeCTIPyAIH MbIHaAal Typi 6ap:

oo, N 6ryz . 6ay . 6ryz _0 )
oz oy oy oy

(3) Tenectipyre (4) meKTI Teme-TEHMIK TEHECTIPYlIH KOCCaK, YII OeNrici3 yil TEeHECTIpy
JKYHECIH alaMbI3. Opi Kapail MIeKTi Terne-TeHAIKTIH OpecKel TalChlpMachl CTATUCTHKA OOMBIHINA
aHBIKTayFa 00JIajIbI.

OcecuMMETpUSIIBIK KEHICTIKTI TarchlpMa peTiH/e eH TOMEHI1 0acTel kepHey Oip-OipiMeH
TeH Jien KaObulJaHabl, SIFHU O, = 0,. OCBIHBI eckepe oThIpbIN, B.I'.bepe3anueBrap keMeriMexn

HET13T1 TOMBIPAKTHIH OCECUMMETPHUSIBIK apTybIHAA WIEKTI Temne-TeHIIKTIH auddepeHranabl
TEHECTIPTYIHIH IIeTIiMI abIHABI [2].

[eriani capbl TOMBIPAKTHI JKOHE Ca3 TOMBIPAKTHI alaHFa KYPBUIBIC XKYPTi3y, OJapibIH
BUIFAJIIBUTBIFBI MEH JK€p acThl Cy JEHIeHiHIH KOTepulyl MIHIAETTI Typae Oonansl. Tombipak
BUTFAJIJIBIBIFBIHBIH KOFaphlJIaybl MEH Xep acThbl Cy JEHIeHiHIH KeTepilyl KYpBUIBIC KYPrizy
OapbIChIHIA KEP YCTI CYy aFbICBIHBIH KaJbINThI KaFJAalbIHBIH ©3TepYIHeH, TEPEH cauapbl



TONTBIPY/aH, *XOOajlaHFaH ayMaKThIH a’palUsACBIHBIH ©3repyiHeH, jKaHa Cy KOWMalapbIHBIH
naiaa 00aybIHAH TYBIHIANIBI.

Kypbuisic anaHplH maiifanany OapbIChIHIA Capbl TOMBIPAKTHIH BUIFAIIBUIBIFE TEPEHIIK
OOMBIHIIA ©3repeTIH/II JKOHE 1€ TEOJIOTUSJIBIK KYPBUIBIM KaJlbIHJBIFBI MEH JKeKe Jaapa
JUTOJIOTUSUIBIK ~ TOTBIPAK KaOaTBIHBIH CY3Tiley MEH Cy OTKi3y KaOUIeTTLIir apKbUIbl
aHBIKTAJIa/Ibl.

Yiuiep MeH FUMapatTapIblH KYphUIBICH 013/1iH eniMize keOiHece KypAeal HHKEeHEePITiK-
reoJIOTUSJIBIK JKaFAaiaapAa, COHBIH IIIHJAE capbl TONBIPAKTap OpHAJacKaH alMakTapjaa
KYpriziayae.

blnrannany, cynany ocepiHeH OOJIFaH MIOTIHJI TOINBIPAKTAPABIH KAacHeTTepl yiiep MeH
FUMapaTTapblH aKayJapblH JKOHE amaTThIK JKafJainapblH aHbIKTaiinbl. Kasakcranga meriHmai
TONBIpAKTap/la OpHAJTAcKaH ipi YiJiep MEH FuMmaparrapja Ccy JeHrediHIH KOeTepuIyiHiH
cayapbiHaH Oiprrama gedopMmanusiiap OOIFaH.

TonblpakTblH II6ryl >oHE HEri3flK TONBIPAKTHl CYIAHIBIPY KE31HJE TOMIBIPAKTHIH
(du3nKa-MeXaHUKAIBIK KacHeTTepi e3repeli, sSFHU FUMapaTThlH OipKenki emec Imeryi maija
6omagpl. CoHABIKTAH Ja ailMarbIMbI3a Ka3ipri Ke3[e KYpPbUIBICTBIH KapKbIHABI JaMyblHA
0aliIaHbBICTHI TONBIPAKTHI CYJIAHIBIPY MPOIECi OapbICHIHIA OHBIH 3aTTHIK KYPaMbIH, KYPBUIBIMBIH
XKoHe (hM3HKA-MEXaHUKAJBIK KACUETTEPIHIH ©3TrepiCTepiH ecKepy Ka)eT KOHE HET13MIKTep MEH
ipreTacrap/ipl ecenrey/e naiaaaany Kaxer.

Kypaeni reonorusislk skargaiiapja opHajJacKaH TONBIPAKTArbl KONTETeH ©HEPKACIINTIK
JKOHE a3aMaTTHIK FHMapaTTapblH JaMy KapKbIHbIHA KapaMacTaH, MpaKTUKaga FUMapaTTarbl
anarrap MeH Jedopmanusap Kenren Kes3zgecedl. Tannay HOTHXKECIHIAE amaTThIK cajiiapbl
CBIFBUTY, OEpIKTLTIK, TOMBIPAKTHIH CIHIPIMAUIIK CHIIATTaManapbl JOYphIC aHBIKTAJIMaraH
ceOenTepiHeH TyblHAAWbl. COHABIKTaH Jla QJICI3 TONBIPAKTap/a OpHANACKaH FUMapaTTap.blH
nedOpMAIUSCHIH €CeNTEy JKIHE Kobanay Kasipri yakeITTa KaiTa Kapaityaa. OHEepKOCINTIK jKoHE
azaMaTThIK FUMaparTap YIIIH KajJbIOThl JKarjaija mMaijanaHy KafJaldapblHbIH I1LIIHEH
TONBIPAKThI HETI3JEp/Il Iery OOMbIHIIIA ecenTey Heri3ri Ooubin TadbuIaabl. A MIEKTI KyHIepaiH
OipiHII TOOBI OOMBIHIIA O3IpJCHETIH €cenTep Heri3AepAiH OepiKTUIINH HeMmece FuMapar
TYPaKTBUIBIKTBI KOFANITa alaThIH IKaFjaijapAa WIBIFapbUIaThIH Oaiikay ecenTepi OOJbI
TaObLIA/IbI.

Yiinep MeH FuMaparTap/IblH KYPBUIbICH O13]11H eniMi3ie KeOiHece Kypael UHKEHEepIliK-
TeoJIOTUSIIBIK JKaFaiiiap/ia opHaJlacKaH aiiMaKTapa xKypriziayne.

Kypbuibic  KyMbICTapbl — eHIIpici  Ke31HJe FUMapaTTapAblH  AKCIUTyaTalUsUIbIK
KapaMJIbUTBIFbIH  Oy3aTbIH amaTTap MeH esrepictep Oonyna. KonjgaHblcTarbl HOPMATHBTIK
KYpbUIBIC ~ MeJIIIEpJiepl JKOHE FHUMapaTTapiblH HETI31H KYpy KOHE >XYMBICTapJblH OHJIpIC
TEXHOJIOTUSUIapbl OOMBIHIIA — epeXenep FUMaparTap/blH HEri3l peTiHAe NalJalaHbUIaThIH
TONBIPAKTa/IbIH CUIIATTaMaJapbIHbIH KacHET-TEpiHiH epekiienikrepl eckepuiMenai. COHABIKTaH
Jla HeT13 TOMbIPAaKTapbIHBIH CHIaTTaMallapblH XKaKcapTy 9ICTepiH 3epTTey Ka3ipri TaHaa yisiep
MEH FUMapaTTap/ bl TYPFHI3ya MaHbI3/IbI €CeTTeyIep OOIBIT TaOBLIA B
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ABAPUIMHBIE CJIYYAU B PE3YJIBTATE JE@OPMALIUN
3JAHUHN U COOPYXEHHNU

ByauxoBa A.M., KaHTUIAT TEXHUYECKUX HAYK
Yaepoaes C.C., TOKTOp TEXHUUECKUX HAYK
A0bITOBa A.C., MATUCTPAHT

Koizviiopourncxuil ynusepcumem umenu Koprxoim Ama, 2. Keizviiopoa, Kazaxcman

AHHOTauus. VHTEHCUBHBIM pa3BUTHEM CTPOMTENBHOW OTpaci SIBIASETCS HCIONb30BaHHUE
HOBOI{, BEICOKOA()()eKTHBHOM KOHKYPEHTOCIOCOOHOH TEXHOJIOTHH CTPOUTENBHBIX MaTEPHUAIIOB.

HecmoTpss Ha TeMmmbl CTPOMTENbCTBA M PA3BUTUS MHOTUX IPOMBIIUIEHHBIX M TPaXXIaHCKUX
3aHUHA B CTPOMTEJIbCTBE, HAa NPAKTHKE aBapud W AeQopManuy B 3JaHUM BCTPEYAIOTCS B OOJIBLIOM
KoJmdecTBe. B pesynbrare aHannza karacTpo(MuecKue MOCIEACTBUS BO3HUKAIOT M3-32 HEMPaBUIBHBIX
OTIpEJICJICHN  XapaKTePUCTUK CKUMAEMOCTH, MPOYHOCTH, BIUTHIBAIONICH CIIOCOOHOCTH TPYHTOB.
ITosTOoMy pacueT W NpoeKTUpoBaHME AedopMaluili 30aHUN, PACIIONOXKEHHBIX Ha clalOblX I'pyHTax, B
HacTosIIIee BpeMs IepecMaTpuBaeTcs 10 cux nop. M3 yciaoBuil SKCIulyaTallid B HOPMAaJIbHBIX YCIIOBHSAX
JUIST TIPOMBIIUIEHHBIX W TPAXAAHCKUX 3JaHUN pacueT MO MPOCAJ0YHOCTH TPYHTOBBIX OCHOBAHMH
SBJISIETCS] BAYKHBIM.

3amada wucclieoBaHMs J1€QOPMALMOHHBIX CBOIMCTB HM3MEHYMBOCTH TPYHTOB - OIpEIeNICHHE
XapaKTepUCTHK, HUCIIONB3YEMBbIX MpPU pacdyeTe OCHOBaHUM M (QyHAaMeHTOB. [lOBBINIEHHE BIIAYKHOCTH
ciaboro rpyHTa (JIECCOBOTO) MPHU MPOBEACHUH CTPOUTEILCTBA, PAa3MATUCHUE W YBEIUYCHHUE CXKATHUS €T0
NPUPOAHBIX CBOMCTB NMPHUBOAWUT K MEAJICHHOMY CHIDKEHHIO NPOYHOCTH TpyHTa. B pesynprate 3TOTO
Hapymaercsi 0allaHC MEXJy €CTECTBEHHBIM HANpPsHKEHHBIM COCTOSHHEM OOpa30BaBIICHCS TpyHTa H e
CKaTHheM, T. €. MOXKET TPOM30MTH TOTIOJTHUTENbHBIE Mpocanku rpyHTa [M. H.I'onpamreiin].

B 3710if cTaTee B pe3ynbTaTe 3KCIEPUMEHTOB ObUIO OOHAPYKEHO, YTO OTIOXKEHUS, IPH MOIbEME
YPOBHSI TPYHTOBBIX BOJ, OTHOCATCA K IUIOIIAJM KalWUISIPHOTO IIOBBILIEHHA B IpPEIeNax CJOEB,
00J1aaI0MX 0CaI0YHBIMU CBOMCTBaMHU. Torma, Korja YpoBeHb TPYHTOBBIX BOJ ITOJHUMAJICS Ha 5,2-5,4
M, IPOCaJKi TPyHTa HE OBbLIO, TO €CTh B CAMbIX HMW)KHHX CJOSIX caboro rpyHra He OBUIO OCaJ0YHBIX
CBOIICTB.

KuaroueBble cioBa: MHXEHEPHO-HCCIIEIOBATEBLCKHE N3BICKAHMUS, OCHOBAHHE, JIECCOBBIE TPYHTHI,
JABJICHNE, TIPOCAJOYHBIE TPYHTHI, KOMIIPECCHOHHBIE MOYJIH TPYHTOB.
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ACCIDENTS AS A RESULT OF DEFORMATION BUILDINGS AND STRUCTURES

Budikova A.M., candidate of technical sciences
Uderbayev S.S., Doctor of Technical Sciences
Abytova A.S., master's student

Korkyt Ata Kyzylorda University, Kyzylorda city, Kazakhstan

Annotation. The intensive development of the construction industry is the use of a new, highly
efficient competitive technology of building materials. Despite the pace of construction and development
of many industrial and civil buildings in construction, in practice accidents and deformations in the
building occur in large numbers. As a result of the analysis, catastrophic consequences arise due to
incorrect definitions of the characteristics of compressibility, strength, and absorbency of the soil.
Therefore, the calculation and design of deformations of buildings located on weak soils is currently
being revised. Of the operating conditions under normal conditions for industrial and civil buildings, the
calculation of the subsidence of the soil bases is the main one.

The task of studying the deformation properties of soil variability is to determine the
characteristics used in the calculation of foundations and foundations. An increase in the humidity of the
yellow soil (Loess) during construction, softening and increasing compression of its natural resources
leads to a slow decrease in the strength of the soil. As a result, the balance between the natural stress state
of the formed soil and its compression is disturbed, i.e. additional subsidence into the soil may occur [M.
N.Goldstein].

In this article, as a result of experiments, it was found that deposits, when the groundwater level
rises, relate to the area of capillary rise within layers with sedimentary properties. Then, when the
groundwater level rose by 5.2-5.4 m, there was no subsidence of the soil, that is, there were no
sedimentary properties in the lowest layers of the yellow soil.

Keywords: engineering research, foundation, loess soils, pressure, subsidence soils, soil
compression modules
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AHHOTauus. B coBpeMeHHOM MHpE ONEPATUBHO-PO3BICKHBIE MEPONPHUSITHS  AEIAI0T
CYLIECTBEHHbIM BKJax B oOecrieueHue OOImIecTBEHHONW Oe3omacHOCTH. OOHMM M3 KIIIOYEBBIX ACIEKTOB
OTIEPAaTUBHO-PO3BICKHON JEATEILHOCTH MPaBOOXPAHUTENBHBIX OPTaHOB SIBIISIETCS ONEPAaTHUBHBIN OOMEH
uHpOpMaIMeld, BKIIOYas mMepeaady BUACONOTOKAa W HABUTAIIMOHHBIX IAaHHBIX B PEXHME PEaTbHOTO
BpeMeHH. [IpuMeHeHne cucTeM npueMa u nepefayd BUACONOTOKA W HABUTALMOHHBIX JaHHBIX B PEXHME
peaIbHOTO BPEeMEHH IMO3BOJISAET CYIIECTBEHHO OOJIETYHUTH MPOLECcC MPOBEIACHUS ONIePAaTHBHO-PO3BICKHBIX
MEpONPHUITHH ¥ WX Mocieaytomuid aHanu3. JlaHHas paboTa TMOCBSIIEHA pe3yibTaTaMpa3padOTKU MU
oueHke 3((HEeKTUBHOCTH anmapaTHO-IPOTrPaMMHOIO KOMIUIEKCA NMpHEMa M IepeAadd BUACONOTOKAa U
HaBUTallMOHHBIX JaHHBIX B PEXHME PEaJbHOTO BPEMEHH IJISI ONEPATUBHO-PO3BICKHBIX MEPONPHUITUN
(AIIK Buneonotok). AIIK BuaeonoTok coCTOMT U3 TepMHUHAJIA, IPEICTABIISIONIETO U3 Ce0sl YCTPOMCTBO
JUIA PETHCTpaLUH, XpaHEHUs M INepeladd BHICOMH(POPMAIMM W HABUTALIMOHHBIX JAHHBIX, KOTOPBIH
YCTaHABJIMBACTCSl HEMIOCPEICTBEHHO Ha aBTOMOOMIIb ONEPATUBHBIX CIY*kO, MHOOPMALMOHHOTO HOPTaa,
00ecreyrBalonero CBsi3b KOMIIOHEHTOB CHUCTEMBI MEXAy cO0OW W B3aMMOJICHCTBUE IMOJB30BATENS C
cuctemModd, u meHTtpa o0paborkm nanHeix (LJOJ]). ABTOpB TPUBOISAT pE3yAbTAThl HCHBITAHUN
pa3paboTaHHOIO KOMIUIEKCa B LeloM wHcpaBHeHHe d¢¢extuBHOcTH (QyHKUnoHupoBanus AlIK
BuneonoTok B 3aBUCHMOCTH OT COCTaBa KOMIIOHEHTOB (BapuaHTa Komruiektanuu) tepmuHana AIIK, B
npolecce WCIBITAaHWNA —ompenaensercss Hauboiee NEepCHeKTHBHBIA W3 HUX JUIS  HCIOJIb30BaHUS
HaJalbHEHIINX 3Tanax pa3padoTKu.

KiroueBble ciioBa: mepenada BHIACONOTOKA, Iepeladya HABUTALMOHHBIX JAHHBIX, ONEPAaTHBHO-
PO3BICKHBIE MEPOTIPHSITHS, OECTIPOBOJIHASI CBA3b, BUICOKOHTPOJIb, 0€30ITaCHOCTb.

BBenenue. Cucrembl mnepefadyd BUICONOTOKA M HABUTAIMOHHBIX JAHHBIX B PEXUME
pealbHOTO BpPEMEHHM HCIONB3YIOTCA B PA3MUHBIX OO0JIACTAX HAYKHM W TEXHHUKH, BKIIOYas
TEJIeKOMMYHUKAILUU, TPAHCIOPT, aBUAIMIO, 3[JPAaBOOXPAHEHHE, CEJIbCKOE XO3SWCTBO U MHOTHE
apyrue [1-5]. OgHuM U3 MEepCHeKTUBHBIX HAIMpaBiICHUN MPUMEHEHUS TaKUX CHCTEM SIBISETCS
OTepaTUBHO-PO3BICKHAS AESITENbHOCTh. lIpakTHka NMpPUMEHEHHs] CUCTEM BUICOPETHCTpallH U
HAaBUTALIMOHHBIX TPEKEPOB B MPABOOXPAHUTEIBHBIX OpraHax CYyIIECTBYET YK€ JOBOJBHO JIaBHO,
OCHAIIIEHHE CIIYXeOHbIX aBTOMOOWJIEH BHJIEOPETHUCTPATOPAMH, a COTPYIHHKOB HaTEIbHBIMU
KaMepaMWHa JaHHBI MOMEHT SBJISICTCS HOPMOWB OOJIBIIMHCTBE Pa3BUTHIX CTpaH [6-11].
Pesynbratel uccnenoanuii [12, 13] mokas3piBaiOT, YTO MPUMEHEHHE TaKUX YCTPOWCTB HMEET
MHO>KECTBO MOJIOXKUTENBHBIX YP(EKTOB:

— CcocoOCTBYET O0JIee KOPPEKTHOMY TTOBEIACHUIO MOTUIICHCKUX U TPaXIaH;

— MO3BOJISIET YMEHBIIUTH YUCIIO CIy4aeB HEOOOCHOBAHHOTO MPUMEHEHUS COTPYIHUKAMH
(bu3NYECKON CUJIBI, CLIELIMATIBHBIX CPEICTB U OTHECTPEILHOTO OPYXKHUS;

— TO3BOJISIET YMEHBIIUTh YKCIO HEOOOCHOBAHHBIX JKajlo0 Ha JCUCTBUS COTPYIHUKOB
MTOJIMLINY;

— cocoOcTByeT Oosiee OBICTPOMY U KOPPEKTHOMY pa3pelIeHUI0 HHIIUICHTOB C y4acTHEM
JOJIPKHOCTHBIX JIIL 33 CYET BUACO(PUKCAIIUHN MPOUCXOIALINX COOBITHIA;

— CTIOCOOCTBYET MOBBIMICHUIO JTMYHON 0€30MaCHOCTH MOJMUIICHCKUX U TPaXKIaH;
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— crnocoOcTByeT (OPMHPOBAHUIO  JlOKa3aTeIbHOM 0a3bl MpH  paccielOBaHUU
MPECTYIJICHUI;

— TO3BOJISICT MOBBICUTH 3(PPEKTUBHOCTH MOATOTOBKH COTPYAHHUKOB TOJMLUHU 32 CYET
aHajM3a BUJeOMaTepuana.

IIpu >TOM, MHOTHE TOJOXHUTENbHbIE APQPEKTH CBA3aHbBI HE C (YHKIHOHAIHLHBIMHU
BO3MOXHOCTSIMM YCTPOHCTBA BHJICO(UKCALMH, a C €r0 HAJIMYUEM (C OCO3HAHHEM IPUCYTCTBUS
HaOJIroAaTeNs).

OnHako HCHOJb3yeMble IPABOOXPAHUTEIBHBIMU OpPraHaMHU BHJEOPETUCTPATOPBI,KAK
NpaBUJIO, HE OCYILECTBIIAIOT NepeAady JAaHHBIX B PEXHME PEaTbHOTO BPEMEHHM, 3alUCHIBas
BUJICO B BHYTPEHHIOIO NIaMATh YCTPONCTBA, YTO HE MO3BOJISETUCIIONB30BaTh 3Ty HH(OPMAILIMIO B
nporecce ONEpPaTUBHOTO YIPABJICHUS, IIOBBIMIACT PUCK YTEPH JAHHBIX M  OTKpPBHIBAET
BO3MOKHOCTH 11 pasbcudukanuu GaxTos.

Kommiekcrl, TO3BOJISIOMME TepeiaBaTh BHICONOTOK COBMECTHO C HAaBHTAI[MOHHBIMHU
JTAHHBIMU B PEXKHMME PEaIbHOIO BPEMEHH, UCTIONIB3YIOTCS HE TaK YacTo, TaK KaKk UX NPUMEHEHHe
TpeOyer opraHu3anuu 0OoJyiee CIIOKHOW HHQPPACTPYKTYpHI, BKIOYaromend cepsepwl, L[O/ u
cneunanusuposanHoe [10. B nHacrosiee Bpems MOAOOHBIE CHCTEMbl aKTHMBHO HCIIOJIB3YIOT B
OOIIECTBEHHOM TPAHCIOPTE B LEJSIX MOBBIIICHUsT 0€30MaCHOCTH MACCAKUPOB U ONTHMH3ALUN
JOPOXKHOro aBrxkeHus [14-16].

HecMoTpst Ha OTHOCUTENBHYIO CII0KHOCThPEATH3AIH,CUCTEMBINIEpPEIaun BUACOTIOTOKA U
HaBUTAL[MOHHBIX JIaHHBIX B PEXKHUME PEalTbHOTO BPEMEHM I103BOJIIOTCYLIECTBEHHO OOJIETr4UTh
IpoIecC TMPOBEACHUS OMNEPATUBHO-PO3BICKHBIX MEPONPUATHH W MOBBIIIAIT 3()()EKTUBHOCTH
paboThl IPABOOXPAHUTEIBHBIX OPraHOB 3a CUET OBICTPOH Meperaur MOoIy4eHHOW MH(pOpMaLuy,
YTO JIeaeT pa3paboTKy M COBEpPIICHCTBOBAHUE TAKUX CUCTEM aKTyaJbHOM 3a/1a4ei.

Lenb paGotel: pa3paboTka M oueHKa dPPEKTUBHOCTH (PYHKIIMOHUPOBAHUS MAKETHOTO
o0Opa3la anmapaTHO-IPOTPAaMMHOTO KOMILJIEKCa TMpHeMa | IepeJadyd BUACONOTOKA H
HaBUTAI[MOHHBIX JAHHBIX B PEXUME pEaJbHOIO BPEMEHHM Ui OINEepaTUBHO-PO3BICKHBIX
meponpustuil (AIIK Buneonorok). 3anaun:

1. Pa3paboTka MakeTHbIX 00pa3ioB TepmuHana AIIK (Tpu BapuaHTa KOMIUIEKTAIUH);

2. Pa3paboTka MakeTHOTO 00pasia mneHTpa oopadotku qanabx (LO);

3. Pa3paboTtka makeTHOro 06pasua napopmarronHoro nopraia AIIK;

4. Cpasuenue 3¢ dextuBHOocTH PyHKIHOHUpoBaHus AIIK Bupeonorok B 3aBUCMMOCTH
OT COCTaBa KOMIIOHEHTOB (BapuaHTa Komiuiektanuu) tepmuHana AIIK B cooTBercTBHM €
KPUTEPHSIMH:

a) cTaOHIBHOCTH (GYHKIMOHUPOBaHUs cOopku onepanronHoi cuctemsl (OC) u I10;

b) crabmibHOCTD (HYHKIIMOHUPOBAHUSI U Pa3pEIICHHE BUICOKAMEDPHI;

C) cTaOMJIBHOCTH OMPEICIICHUs] KOOPIHHAT MecTononoxeHus 1o curaainam [HCC;

d) crabmibHOCTB TIEpeaur JaHHBIX 110 KaHajlaM cOToBOM cBsizu 3G/4G;

e) craObmiIbHOCTh (PYHKIIMOHUPOBAHUS U TIPOU3BOAUTEIHHOCTD alMapaTHOH YacTH;

5. [Iposepka nndpactpykrypsl nporpammuoit yactu L{O/] u uapopmanonHoro nopraia
AIIK ¢ momoIp0 KoMasab! Ping;

6. HacTpoiika nepenaun qaHHBIX OT MakeTHBIX 00pasmnoB TepmuHaioB AITK B TIO/;

7. IlpoBepka ¢pyHkunoHupoBanus maketHoro oopasua AIIK Bugeonorok (B mesnom):

a) mpueM, CHHXpoHHW3aiwms, coxpanenue B L[OJI wu  oToOpaxkenue dYepes
uHpopmannonnblii moptan AIIK omeparuBnbix nanHbix TepMmuHana AIIK Bo Bpemsi ceanca
HaOo/IeHus1 (BUIEONOTOK, HAaBUTAIIMOHHBIE, CITy>KEOHbIE JaHHbBIE) B PEXUME KBa3UPEaTbHOTO
BpPEMEHU;

b) mpuem, cunxponusamnmsi, coxpanenue B ILIOJI u oroOpaxkeHnue uepes
uHpopmannonsblid nopran AITK nmoiHbIX «apXuBHBIX» JaHHBIX TepMuHana AIIK (Buaeonoroxk,
HaBUTAI[MOHHBIE, CIY)XKeOHBIC JaHHBIC 3a CEaHC BHUJICOHAOIIONCHHS) 10 3aBEPIICHUH CeaHca
HaOJII0IeHus, 110 3aMpOCy aBTOPHU30BAHHOTO MOJIB30BATENS;
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C) oToOpa)KeHHE MECTOIOJIOXKCHHUS AaKTUBHBIX (BKJIIOUeHHBIX) TepmuHaioB AIIK B
peXHUMe KBa3UpPEaTbHOIO0 BPEMEHU M apXUBHBIX JAHHBIX O MECTOIOJIOKEeHUU TepMuHanoB AIIK
Ha JIEKTPOHHOU KapTe MECTHOCTH.

Martepuanbl u MetToabl ucciegoBanus. CpencrtBa pa3pabOTKU MaKeTHOro oOpasia
AIIK Buneonorok:

1. Tepmuuan AIIK: DipTrace (MomenupoBaHue ImeuaTHbIX Iutatr); Fusion 360
(kommoHoBKa KomrmoHeHT); Cura (moarotoBka meuyatu Ha 3d mpuutepe); VisualStudioCode
(cpenma pazpabotku mnpukiagnoro [10); OpenCV, OpenMV (cpeactBa 00paboTKH
n3obpaxenwmii); C/C++, Python (s3biku mporpammupoBanus npwiiokenuid); Linux, Android,
Armbian (omepamnroHHbIC CHCTEMBI);

2. LIO/1: Microsoft Visio (moctpoeHue cTpyKTyphl ceTr U cepBepoB); Visual Studio Code
(cpema paspaborku npukiagHoro I10); Eclipse CDT (cpenctBa paspaborku C/C++); Linux
Ubuntu Server (omepanuonnas cucrema); PostgreSQL (cuctema ynpasieHus 0a3aMu JaHHBIX ),
Apache HTTP-cepsep (BeO-cepBep);

3. HWudopmaumonnsiii mopran AIIK: Visual Studio Code (cpema pa3pabotku
npukiansoro [10); PhpStorm (cpena paspaborku mist PHP).

TexHnueckoe odecrieyeHue:

1. Tepmunansr AIIK u3rotoBuin B Tpex BapHaHTaX KOMILIEKTAIIUU COTTIacHO Tadnuie 1.

1. Cepsep: HPEDL360 Genl0, 1x4208 Xeon-S 8C 2.1GHz, 1x16GB-RDDR4, P408i-
a/2GB (RAID 1+0/5/5+0/6/6+0/1+0 ADM) noHDD (8/10+1 SFF 2.5" HP) 1x500W (up2),
4x1G; 2 maxomurens Ha xectkoM MmaruuTHOM mucke HPE 1.2TBSAS 10KSFFSCDSHDD; 2
HakonuTelsd Ha skectkom mMarHUTHOM aucke HPE 2.4TB SAS 12G 10K SFF SC 512e¢ DS HDD;
7 wmonyneir namsatu HPE 16GB (1x16GB) DualRankx8 DDR4-2933 CAS-21-21-21
RegisteredSmartMemoryKit; nporeccop HPEDL360 Genl10 Xeon-S 4208 Kit; 2 cereBbie KapThl
HPEnterprise  10/25Gb  2-portSFP28 BCM57414  Adapter; 6mok mnwuranus HPE
500WFSPlatHtPIgLHPwrSplyKit;

Pa6ouas cranmus (I1IK) nns nocryna x unpopmanmonHomy noprany AIIK: cucremusiit
onok Intel Core 15 7400, H110m, 500GB HDD, 4GB RAM, DVD-RW, 400W PSU, Case;
Mouutop HPZ24i, knaBuaTypa, MbIIIIb.

CrtpyktypHas cxema komiiekca TexHuueckux cpencts AIIK BungeonoTtok mpencrasiena
Ha pUCYHKe 1.

Taémmnua 1 — CoctaB komnonenToB TepmuHaia AIIK (Tpu BapuaHTa KOMIUIEKTAIIUN)

bl Tepmunan-1 Tepmunain-2 Tepmunan-3
KOMITOHEHTA
1 2 3 4
ROCK Pi 4 Model A Raspberry Pi 4 Model B
Rockchip RK3399 BCM2711 SoC Aﬂg‘;‘:‘i X'3'\1"13D
64-0uT mecTusIepHBII 64-0uTHEBII 64-GutHniii 4x A1pa
Muxkpokontposmiep — | (2 x Cortex-A72 1,8 YETHIPEXbSICPHBIN Cortex-A73 ¢ 4acToToM 2.2
OJTHOILIATHBII I'Tu, 4 x Cortex-A53 ARMVS8 Cortex-A72 T, 2x sapa Cortex- A5’3
kommbioTep SBC 1,4 I'T), MIPOIIECCOP C TAKTOBOH ’ pa | & IT
(mportieccop, I'paduueckuit yactoroit 1.5 I'T'1 ¢ H?CTOTOH O
OIlepaTUBHAS N1aMATh, Ipoueccop I'paduueckwnii pa(bnqe'(izmllfl G52
UHTEPQEHChI IS MaliT860MP4, comporeccop VideoCore C(')\;IIEZH%COP all-
HaKOITMTEJIEH, MOAAEP/KUBACT VI®, noagnep:xuBaeT b%%ﬁgﬁg Bact
noanaepxxka OC, ceTeBbie OpenGLES OpenGL ES 1.1/2.0/3.0/3.1/3.2. Vulkan
uHTePPHENCHhI, CIIOTHI 1.1/2.0/3.0/3.1/3.2, ' 1.1/2.0/3.0/3.1/3.2, Vulkan ™ 1 O O.pen.CL 1 ’1 19
pacupeHus) Vulkan 1.0, OpenCL 1.0,0penCL 1.11.2, - B

DX11
416, linux, android, m-
sd, hdmi, ether., usb, i/o

1.11.2, DX11, 4 r0, DX11
linux, android, m-sd, 8 r6, linux, android, m-
hdmi, ether., usb, i/o = sd, hdmi, ether., usb, i/o
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HaunmenoBanue

Tepmunan-1 Tepmunan-2

Tepmunan-3

paauarop, ap.)

KOMITIOHCHTAa
1 2 3 4
snemerr copye, | 430 0H 6401 EGH 6401 EGH 6401
PIye, (410x118x107m/m) (410x118x107m/m) (410x118x107m/m)

Haxonnrenb naHHBIX

KingSpec M.2 NVMe

SSD1TB

SanDisk MicroSD 512G

KingSpec M.2 NVMe SSD
1TB

Ilnara pacuiupenust
Ethernet + PoE (ceteBoit

bunbTp)

UCTRONICS PoE +

HAT Pl PoE + HAT

M2X Extension

Mopyne BuaEOKaMepsl

8 megapixel Sony

12.3 megapixel Sony

8 megapixel OmniVision

BBICOKOT'O Pa3pelleHHs IMX219 sensor IMX477 sensor OS08A10 sensor
OOTLEKTHB KAMEPBL, 1y i RPIV.2.0 PT3611614M1OMP  Ilftarsii Khadas VIM3
pasMep KpervieHus

Moaynb COTOBOM CBSI3U

Moyib IpHEMHHKa SIM7600G-HM.2 SIM7600G-H Quectel EMO06
curnasios THCC
Mopyns
ANEKTPOTIUTAHUS,
VIBIT (UPS), KoHTpoiiep Au22 UPS HAT X728 UPS HAT X705 UPS HAT
3apsna-paspsna AKb
bnok nuTaHusa ceTeBor 3A, 6-24V 3A, 6-24V 3A, 6-24V
A ;9:”'”“9‘3';; - < /T;XHUHECKUE’. S
“ 7 e aman \__nwa o~ edomas mepeasr
~__ z%r,rzzc;?nﬁﬂ?z _ /" I\ _ _._‘h\ amop WAN-1)_ -~
ig FLU?MET% Lan-wan LAN-WAN *‘_ - A 7 .
Komnnekc
Komnnexc — Komnnekc MexHUYEeCKUX
MexHuU4ecKkux 1 mexHUYecKux cpedcme L{enmpa

cpedcme
mepmuHana AlK oot

—
cpedcme
mepmuHana AlK ooz

cpedcmes L|O

— KOMIMbIOMepb!
ornepamopos
Komnnexc ] L{enmpa OPLO
MmexHuU4YecKkux T
cpedcms L |
mepmuHana Ak o9

cpedcme
mepnmuHana AfK 100

3G (UMTS)
4G (LTE-A)

~ —
Y ~
o TexHuyeckue
s cpedcmea cemu

1 SO

LAN-
WwAN

LAN-
VAN

LAN-WAN

— = o ~

Ve

“ - TexHuuyeckue

yrpaesneHusa AlNK

MepcoHaneHbIe

=
[ —

-~

.
N\

Ba308bLIX cmaHULl 1 X ) cpedcmea nepedayu
§ conoeotl oeggu LAN-WAN OaHHbIX &8 cemu Intemet
N (Onepamop 2), — ~ \ (Onepamop WAN—?}) ~

— -\
~

—

~ - -

Pucynok 1 — CTpykTypHas cxeMa kKoMIuIekca TexHu4eckux cpeacts AIIK Bugeonorox
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PesyabTaTel U o0cy:xkaenue: 1. Pa3paOoTaHbl M W3TrOTOBICHBI MaKETHBIC OOPA3IlbI
tepmuHana AIIK (Tpu BapraHnTa KOMITJIEKTAlIMK) COTJIACHO Tabnwie 1. BHenmHui B MakeTHBIX
obpasioB repmuHana AIIK npencraBien Ha pucyHke 2.

Pucynok 2 — MaxkerHble o0pa3usl TepmuHaia AIIK, Tpu BapuanTa koMniieKTauum

1. Pazpaboran wu wusrotoBneH wakeTHbli oOpazeny [IOJl. Ob6opynoanue L[O]]
YCTaHOBJICHO B TEJICKOMMYHHUKAIIMOHHBIN MIKag), OPTaHU30BaH MMUPOKOIOJIOCHBIN JOCTYII K CETH
Wnrepuer (untepdeiic Ethernet, mporokon nepemaun maunueix TCP/IP, ckopocts mnepenaun
nmauaeix 100 Mowut/c, IP-ampec 89.218.14.208/29), moakr09eHbl HCTOYHUKH OecriepeOoHOTO
ANEKTPONUTAHUsI, OOeCreueHbl KIMMATHYEeCKHE YCIOBHUS OKCIUTyaTallud (KJIMMaT-KOHTPOJb,
temriepatypa tioc 22-25 °C, BnaxHOCTh 50 %). XapakTepuCTUKH cepBepa MpPHUBEACHBI Ha
pHUCYHKeE 3.

~ Hardware
Manufacturer HPE
Model ProLiant DL 360 Gen 10
» [ cPU 16 CPUs x intel(R) Xeon(R) Silver 4208 CPU @ 2.10Hz
Ml Memory 127.66 GB
» (g Virtual flash 0 B used, 0 B capacity
- Q Networking tranzit
~ 3 Storage
Physical adapters 1
Datastores Name Type Capacity  Free
£ system VMFS6  2.06 TB 802.65 GB
EJ Data VMFS6  4.37TB 969.52 GB

Pucynok 3 — Web-nanens ynpasiienusi ceppepoM BUPTYaJIH3allMH
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1. Pa3paboran makeTHblii oOpasen; nHpopmanmonHoro nopraiga AIIK, mporpammuoe
obecrieuenue (BeO-cepep) mHpopmanmonHoro noptana AIIK ycranoBieHo Ha (u3ndeckom
cepsepe LIO/I.

CpaBaenue ¢ dextuBHOCTH PyHKIIMoHMpoBaHusa AIIK BuaeornoTtok B 3aBUCUMOCTH OT
cocTaBa KOMIIOHEHTOB (BapuaHTa KomIulekTauun) repmuHana AIIK.

a. CrabwibpHOCTD PyHKIIMOHHPOBaHUS cOOpKH onepannoHHoi cuctembl (OC) u I10.

OTIUYHYI0 TPOTPAMMHYIO COBMECTUMOCTh M CTAOMJIBHOCTH IMOKa3all TOJBKO oOpasel
Ne2, npyrue nBa oOpasia UMEIOT CepbE3HbIE MPOrPaMMHbIE HEAOPAOOTKH BO BCEX MCIBITAHHBIX
cbopkax, Ha 10pabOTKy HEOOXOAMMO MHOTO CPEJICTB U PECYPCOB.

b. CrabunbHOCTD HYHKIIMOHUPOBAHHS M Pa3pEIICHHE BUICOKAMEPHI.

Bce wmakernple oOpasubl TepmuHana AlIIK HCmonb3ylOoT MOIyIu BHICOKAMEpPHI C
Matpuiei (ceHcopom n3obpaxenus) o texnosorua KMOII (CMOS) ¢ o6paTtHOl OACBETKON
(ITpunoxxenue). Pazpemenue marpun 12,3 Mn (4056x3040 nukc.) u 8 Mn (3840x2160 nukce.)
obOecrieunBaeT perucTpamnuio Bujpeonoroka ¢ paspemenueM 4K/2Kp60 u rapaHTHpOBaHHO
obecrnieunBaet Tpedbyemoe paspemenue nzodpaxenus Full HD (1920x1080 mukc.) v BHICOOTOK
1080p30. Bce Moaynn kaMmepsl OAIEPKUBAIOT ChEMKY BUJEO C PACIIMPEHHBIM TUHAMUYECKUM
muanazoHoM (HDR). Paznuune wu3o0paxkeHHs BHJIEOKaMEp ONPENENsSIeTcs B OCHOBHOM
pazinyreM (OKYCHOIO PacCTOSHUS U yriia 0030pa 00bEKTUBA.

O6pazen; Nel oxazasics mporpaMMHO HECOBMECTUM cO BcemMu monayinsimu kamep SCI,
HECMOTpsI Ha 3asBJICHHYIO MPOU3BOAUTENIEM coBMecTUMOCTh ¢ Kamepamu SCI RPI, kameps! ¢
marpuriamu OmniVision yganoch 3amyCTHTh TOJBKO Ha YCTapeBIIMX, HECTAOMIBHBIX COOpKax
OC c crapbIM g1poM, Ha cOOpKax ¢ HOBBIM SJIpOM 3TH Kamephl He paboTatoT. Moayiu Ha OCHOBE
Matpuiel Sony IMX219 ypmanoce 3amycTuTh, OJHAKOECTh MPOOJIEMBI C IBETOKOPPEKIUEH,
KOppEKIHel SPKOCTH, YTO CBA3aHO C HECOBEPIIEHCTBOM JpaiiBepa, MOIyib paboTaeT KpaiiHe
HecTaOUJIbHO, MIPU IOJHOM pPa3pelIeHUH oOecrneunBaeT 4acTtoTy 2-3 kajapa B cekyHay. llpu
ucnbiTanuax ¢ USB kamepoili, Obl1 MOMy4eH yIOBIETBOPHUTENbHBIN pe3yibTar (Haburoanach
cTaOuIbHas KapTHHKA).

O6pazenr Ne2 monHocThIO coBMecTUM co Becemu Monyisimu SCI RPI, o6pazer mokazan
XOpOIIYI0, CTAOMIIbHYIO KapTUHKY U B OOIIEM NPOJIEMOHCTPUPOBA OTJIIMYHBIE PE3YIbTATHI.

O6pazen; Ne3 anmapatHo u nmporpamMMmHO He coBMmecTM ¢ Moxyisimu SCI RPI, umeer
COBMECTUMOCTH TOJIbKO ¢ Kamepamu npousBojicTBa Khadas, oTHocuTenbHO cTabuiibHO paboTaer
¢ onepanoHHoi cucremoir Android n obGecriednBaeT XOpoIyt KapTHHY, ¢ COOpKaMu Ha OCHOBE
Linux paboTaeT He CTaOUIIBHO.

€. CtaOuibHOCTD ONpeieeHuss KoopIuHatT Mectononoxenus no curnanam ['HCC.

Bce wmaxetHsie oOpasubl TepmuHana AIIK B paBHOH cremeHu obOecrnieuuBaroT
PETUCTPALIMIO KOOpAUHAT MecTonooxenus tepmuHana AIIK cranmapTHoit MeTpoBOil TOUHOCTH
no curdHaitam [HCC. CrabunbHOCTH  (HENPEPHIBHOCTb)  ONpPENENEHUS  KOOPAWHAT
MECTOMOJIOKEHUsST 3aBUCUT OT paxuoBuauMoctu cnyTHUkoB ['HCC (mocTymHOCTH CHUTHAJIOB
['HCC), To ecTb HanMuUs OTKPHITOTOUIIM YaCTUYHO OTKPHITOr0 HEOOCBOIA.

d. CtabunpHOCTB TIepeauy JaHHBIX M0 KaHaiaM coToBoi cBs3u 3G/4G.

Bce wMakernble oOpasubl tepmuHana AIIK  obecneunBator mnepemauy B O/
OTEpATUBHBIX JAHHBIX BO BpeMs ceaHca HaONIOJCHMS, B pEeKHUME KBa3HpEaTbHOIO BPEMEHHU, U
nepesavyy MOJHBIX JaHHBIX 3a CEaHC HAOJIOJEHUS, MO 3aBepLICHUHM CeaHca HaOJII0/IeHUS.
CraObunbHOCTh  (HEMPEPHIBHOCTH) TMOJJIEP)KAaHUSl CceaHca CBA3M W Tepelayd  JaHHBIX
onpezensercs nojioxenuem tepmuHana AIIK B 30He mokpbiTus (WM BHE 30HBI MOKPBITHS)
cereii coroBoil cBs3u 3G/4G, a Takke HamUuMeM (WIM OTCYTCTBHEM) SKPAHUPYIOUIMX MU
OTpaXaroIIUX MPENATCTBUH 711 paclpOCTPAHEHHUS PaIMOCUTHAIOB COTOBOM CBSI3U.

Bce wmaxernble o6pasupsl TepmuHana AIIK uMe0T HWIEHTHYHbIE MOJYJIH CBS3H,
JIEMOHCTPHPYIONTHE CTaOUIBHYIO paboTy, mepedor CO CBSI3BIO0 B MPOIECCE WCIBITAHUN ObLIH
CBSI3aHBI C OIPAaHMYCHHOHN 30HOM MOKPBITHS M KaYe€CTBOM MHTEPHET Tpaduka, 4YTO HaXOIUTCS B
30HE OTBETCTBEHHOCTH IpoBaiiiepa.
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B cpennem mo mHTEepHET KaHany MokHO noiyuuth FUlHD kaptunky c wacroroit 15
KaJ[pOB B CEKYHJY.

e. CtabuiabHOCTH (DYHKIIMOHHPOBAHUS M MIPOU3BOAUTEILHOCTD allapaTHONW YacTH.

B npouecce oTnaaku M NpoBepKH (PYHKIMOHUPOBAHMS Ka)JI0r0 MakeTHOro obpasua
tepmuHana AIIK moarBepkaeHa pgocraTtouHas (M30BITOYHAs) MPOU3BOIUTEIBHOCTh U
CTa0WIBHOCTh (DYHKIIMOHUPOBAHMs amMapaTHOM YacTH BCEX TPEX MAaKETHBIX 0O0pa3loB
tepmuHana AlIK.

2. TlpoBepka wuHppacTpykTypel mporpammuoii yactu [1OJl u wuHbOpMaImoHHOTO
nopraia AITK ¢ momombio komansl ping nposenena. OcHoBHoit ceprep IP: 89.218.14.208/29.
I[Tporneccel cepBepHOro MPOrpaMMHOIO 00eCIeYeHHs 3ayILLECHBbI;

3. Hacrpoiika mepenaun JaHHBIX OT MakeTHbIX oOpasunoB TepmuHanoB AIIK B IO/
ocymecTsieHa nocpencrsom 3G, 4G, LTE.

4. TlpoBepka ¢(yHKIMOHUpoBaHUS MakeTHoro obOpasma AIIK Buneomotok (B 1emom)
HoKasaja clIelylolue pe3yabTaThl:

a. AIIK  Bupeomorox  oOecrieunBaeT  mapajuiebHBIE  BO  BPEMEHU  IIPHUEM,
cUHXpoHM3alMio, coxpaHeHue B IO/l u oroOpaxeHue ONEpaTUBHBIX JAHHBIX OT AKTUBHBIX
tepmuHanioB  AIIK  (BHICONOTOKHM, HAaBHTAIlMOHHBIE W  CIy)KEOHBIC JaHHBIE) Uepe3
uHpopmaunonublii moptan AIIK Bo Bpems ceaHca BHACOHAONIONEHUS, B pEXKUME
KBa3upeaabHOro Bpemenu. llepenaua-npuem oneparuBHbIX AaHHbIX OT TepmuHana AIIK B LIO/]
1o KaHaiy coToBoi cBsi3u 3G He obOecrieunBaeT TpeOyeMyl0 CKOPOCTh Iepeiaud BHJICOMOTOKA
paspemiennem Full HD 1080p30, tepmunan AIIK cHmkaeT 9acToTy KaJpOB OIEPATHBHOTO
Buzeo oT 30 kagpos/c 1o 3 uiam 1 kajapa/c, BUAEO3aNKCh MOJBHKHBIX 00BEKTOB OTOOpa)xaeTcs
npepeiBucTo. [lepenaya onepatuBHbIX naHHbIX oT TepmuHana AIIK B [1O/] no kanamy coToBoii
cBa3u 4G obecneunBaeT KaueCTBEHHYIO Iepelady BHjaeonoToka paspermenuem Full HD
1080p30.

CrabunbHyto paboTy Mo mnepenadye BHIAEONOTOKA M HAaBUTAMOHHBIX JaHHbIX B L1O/]
oOecnieunBaeT TOJbKO TepMuHai Ne2.

b. ATIK Buzmeonotok oOecrneuynBaeT  MapajUleNbHBIA  BO  BPEMEHH  IIPUEM,
cuHXpoHm3aluio, coxpaHenue B [lOJ[ u oTOOpa’keHHME TMOJNHBIX AaPXUBHBIX JAHHBIX OT
tepmuHasioB AIIK (BMIEONMOTOKM, HaBUTALMOHHBIE M CIIy)KEOHblEe JaHHbIE 3a CEaHCHI
BUJcOHaOmoneHnsa) uepe3 uHpopmaunonHsli moptan AIIK mocie 3aBepiieHust ceaHcoB
BUJICOHAOIIOIEHUS], 110 3alpocy aBTOPU30BAHHBIX IMoJb3oBarened. OToOpakeHHe IOJHBIX
apXMBHBIX JTaHHBIX 00ecredyrBaeT BBICOKOE KaueCTBO BUJEONOTOKa c paspeuienveMm Full HD
1080p30. OkHO nuMyHOro KabOMHeTa Moib3oBarens (Ha uHpopMmaoHHoM mopTane AlIK)
IpeJICTaBICHO Ha pucyHKe 4. B sieBoit monoBuHe OKkHa 0TOOpakaeTcsl BKIagKka « MOHUTOPUHD C
o0beKTaMu HaOsoJeHus, BbIOpaH TepmuHan TM-2022-0001, ycioBHBIH HOMEp ONEpaTHBHO-
po3sbickHOro Meponpusatus (OPM), nara (rom, mecsu, uucio), Buaeodaitnel (ums ¢aiina
COOTBETCTBYET BPEMEHHM Hauaja BHJeO03anucH). B mpaBolf moioBHHE OKHa OTOOpa)kaercs
BKJIaaka «Bumeoy, rie BocrnpousBoauTes Buaeo3anucsk (20 31. mp 4).

Buneo3anuce MOKHO pPacKpbIThb Ha IOJHOE OKHO (KHOIIKA «HA BEChb JKpaH» BHU3Y-
cripaBa), OTOOpakaeTcs BpEeMEHHas IMKajla ¢ OEryHKOM TEKYIIErO BPEMEHH BHCO3aINCH,
HYXXHO€ BpeMsl 3alliCH MOXHO BBIOpaTh OETyHKOM B MpeJefiaX BHJICO3allUCH, CIeBa-BHHU3Y
kHonka «Bocnpoussenenue-ITayszay.

€. OTobpaxkxeHHe MECTOINOJOXKEHUS aKTUBHBIX TepMmuHaioB AIIK B  pexume
KBa3upPEaJbHOTO BPEMEHM M apXUBHBIX JaHHBIX O MecTomnosiokeHun tepmuHanoB AIIK Ha
AIIEKTPOHHON KapTe MECTHOCTH OCYILIECTBIISIETCS B OKHE JIMYHOTO KaOMHETa MOoJb30BaTess Ha
uHpopmarnmonnom noptaie AIIK, Bo Bkiagke «Kapray, coriacHo puCyHKY 5.
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PucyHnok 5 — OkHoO JM4YHOro KadnuHeTa NoJab30BaTe sl HA HHpopManuonHoM nopraje AIIK,
BKJIanKa «Kaprta», oTo0paxxkenne mectonosnoxenns tepmunana(-os) AIIK Ha 3jiekTpoHHO# KapTe
MECTHOCTH

BuiBoabl. B xoxe maHHOro mccienoBaHusi Obul pa3paboTaH anmapaTHO-IPOTrPaMMHBIN
KOMIUIEKC IIpUeMa U Iepeiadd BUACONOTOKA U HAaBUTAI[MOHHBIX JTAHHBIX B PEXHUME peaibHOIro
BpPEMEHU Ul OINepaTUBHO-PO3bICKHBIX Meponpustuii (AIIK Buaeonorok), M3roToBieHo Tpu
MaKeTHBIX 00pa31a TepMUHAJIOB PA3IMYHON KOMIUIEKTAINH, IPOBE/IEHA KOMIIEKCHAs OIIEHKa
¢ynkunonuposanus AIIK Bugeonorox.

Cpasuenue >¢¢exruBHocTH (yHkuonupoanust AIIK BupeonoTok B 3aBUCUMOCTH OT
cocTaBa KOMIIOHEHTOB (BapuaHTa KoMIuieKTanun) repmunana AITK.

Pe3ynbTaThl KOMIUIEKCHBIX HCHBITAaHUI TOKa3aid HauOombIIylo 3((PEeKTUBHOCTH
tepmuHana AITK Ne2 mo cpaBHenuro ¢ ocranbHbiME oOpaszuamu.llpoekr Raspberry mocrosHHO
pa3BUBaeTCd M UMEET OTIMYHYK TEXHHYECKYI0 MOANEpXkKy. [IBa npyrux oOpasuma XoTb H
npeBocxoaT RPI mo MHOXECTBY XapaKTepUCTHK MOJIHOCTHIO HE PACKPHIBAIOT CBOM (pyHKITMOHAI
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0 TMPUYMHE CIa0OH TEeXHUYECKOW moanepkku. TakuM oOpa3oMm, Ha AajdbHEHUIIMX 3Tamax
pa3paboTKu IUIaHUPYETCs UCIOIb30BaTh KOMILIEKTAIMIO0 00pa3iia No2.

Onenka ¢QynkunonupoBanus MaketHoro obpasma AIIK Buaeomotok (B memom). Ilo
pe3ynbTaTaM npoBepku (pyHKUIHOHMpoBaHUS MakeTHOro oOpasua AIIK Bupeonorok B cocrase
obpasioB Tepmunana AIIK (tpu Bapuanta komruiektamnun), [{O/l u uapopmanmonHoro moprana
AIIK moxarBepkaeHa mpaBWIbHOCTH mocTpoeHus  apxuTektypel AIIK  Buaeonorok,
paboTOCIIOCOOHOCTh aNMapaTHOTO M HPOTPAMMHOTO OOECIIEYCHHUS, W BBIIOJHEHHWE OCHOBHBIX
dbyakumii MmaketHoro obpasna AITK Buneonotok.

PazpaGoranHplii KOMIUIEKC, Onaronaps BBICOKMM TEXHHYECKHUM XapaKTEPHCTUKaM,
NEePCHEKTUBEH [ NPUMEHEHUs B  YCIOBHUSX IPOBEACHUS  ONEPATUBHO-PO3BICKHBIX
MEpONPHUATHIA, 0OeceurBasl CTA0MIBHYIO NIepeaayy BUACONMOTOKAa M HAaBUTALIMOHHBIX JTAHHBIX B
peaibHOM BpPEMEHHM WM COXpaHeHHe HMH(OpMAlUU BO BHYTPEHHEW MaMsITH HPU OTCYTCTBUU
CBSI3M C IIOCIIEAYIOLIEHN nepeaadeii JaHHbBIX [P BOCCTAHOBJIEHUH JI0CTYIIA K CETH.

Pa3paboranHble WHXKEHEPHO-TEXHHUUECKHE PEIICHUS M Pe3yNbTaThbl MPAKTUYECKUX
UCIBITAHUN KOMILIEKCA, MOJIYYEHHbIE B XOJI€ HMCCIIEJIO0BAaHUSA,IIPEICTABISIOT U3 ce0sl IIEHHbIE
3HAHUS U MOTYT OBITh MOJIE3HBI PU MPOSKTUPOBAHUHUAHATIOTHYHBIX cucTeM./[anHas paboTa, Oe3
COMHEHHUS, JEJIaeT CYIIECTBEHHbIN BKJIa/l B pa3BUTHE JIaHHOM 00JIaCTH TEXHUKH.

Hcmounux ¢unancuposanus: paboma ewvinoinwena 6 pamxax npoexma 00045-1'D/-20
epanmoso2o gunancuposanus Munucmepcmea oopazosanus u Hayku Pecnyonuku Kazaxcman.
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JKEJEJ-I3IECTIPY IC-ILIAPAJIAPBIHA APHAJIFAH BEMHE AFbIHBI MEH
HABUT'AIIAJIBIK MOJIIMETTEP/II KABBIJIZTAY ’KOHE BEPY YIIIIH AIIITAPATTBIK-
BAT JAPJTAMAJIBIK KYPAJITAPABI 93IPJIEY

Bexmyp3aeB B.7K., TexHrka FEUTBIMAAPBIHBIH TOKTOPBI, FHUTBIMH KETEKIIT
Epémun /.1, 5KoHOMHKA FRUTBIMIAPBIHBIH MarucTpi
KanueBa P.A., TexHrKa FUIBIMAAPBIHBIH MATUCTPI , Killli FBUIBIMH KBI3METKEP
AgummuH T.P., TexHuKa FBUIBIMIAPBIHBIH MarucTpi, ara HHXEHEP

Fapblm MEXHUKACHL IHCIOHE MEXHOTIOCUACHL UHCMUNTYMbL, Anmamor K., Ka3a1§cmaH

Annoramus. Kazipri onemue jkeien-i3aecTipy KbI3METI KOFaMIBIK KayilCi3miKTi KamMTaMachl3
eTYIiH €H MaHBI3JIbI SJIEMEHTI OOJIBIN TaObLIaAsl. MyHIal ic-IapanapablH HETi3r acleKTiIepiHiH Oipi —
HaKTHI YaKbIT PeKUMiHJe OciiHeaFbIHBIMEH HaBUTAIMSIIBIK JepEKTep/Il Oepyi Koca alFaH/a, aknapaTineH
KpUIIaM anMmacy. MyHzaail kyidenepai maiinanaHy jKenen-i3fecTipy ic-IiapallapblH KYPri3y MpOIeciH
JKOHE OJapipl KEWiHT1 Tamjayapl alTapibIKTail >KeHUIIETyi MYMKiH. Byl XKyMBIC >KeAen-i3fecTipy
opekerrepi (HSC Videostream) ymriH HaKkThl yakbIT peXHMiHIe OCHHEarbIHBIH JXOHE HaBHTAIIVSUIBIK
MOJIIMETTEp/II KaObuIay oHe Oepy YIIiH amnmaparThiK-OarnapiaManblK KeIIeHHIH THIMIUIMH o3ipiey
xoHe Oaranay HoTikenepine apHanrad. APK Videostream rtikeneil aBapHsiyIbIK KOJIKKE OPHATHUIATHIH
OelfHeaKnapaTHeH HaBHTALMSIIBIK JePEKTep/i jKa3yFa, CakTayFa oHe Oepyre apHaiFaH KYpBUIFBI OOJIBIIT
Ta0BLIATBIH TEPMHUHAJIIAH, JKYHe KypaMac 0eJliKTepl apachiHAarbl OaillaHBICThI XKOHE Makl1aaHyIIIBIHbIH
JKyle MEH OpeKeTTeCyiH KaMTaMachl3 €TeTiH aKMapaTThIK MOPTAAaH JKOHE AePEKTep/Ii OHJICY OPTaNIbIFbI
(DPC).

ABTOpNap O3ipJeHreH KEIIeHHIH ChIHAK HOTWXKeNepiH Tyractaii ycelHamel xkoHe APK
TePMHHAIIBIHBIH Kypamac OestikTepiniH (KoHHUryparys onmnusichl) Kypambiaa Gaiansictel APK Video
arbIHBIHBIH JKYMBIC iCTEy THIMAUIIIH, TecTijiey OapbIChIHOA ONIAPABIH €H MePCIeKTHBAIBICHIH
CaJIBICTBIPAbl. JAaMYBIHBIH OJaH apFbl Ke3eHepiHe NaiiAaiany YILiH aHbIKTaIabl.

Tipexk ce3mep: OecliHe aFbIHBIH O€py, HABUTALMSIBIK JepeKTepai Oepy, JKeAen i3IecTipy
opeKkeTTepi, CHIMCHI3 Oaiinanbic, OeiiHeOaKbUIaY, KayiNCi3miK.
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DEVELOPMENT OF HARDWARE AND SOFTWARE COMPLEX FOR RECEIVING AND
TRANSMITTING VIDEO STREAM AND NAVIGATION DATA FOR OPERATIONAL
SEARCH ACTIVITIES

Bekmurzayev B.Z., doctor of technical sciences, scientific adviser
Yeryomin D.l., master of science in economics
Kaliyeva R.A., master of engineering, junior researcher
Alishin T.R., master of engineering, senior engineer

Institute of Space Engineering and Technology, Almaty city, Kazakhstan

Annotation. In the modern world, operational-search activities are the most important element in
ensuring public safety. One of the key aspects of such events is the rapid exchange of information,
including the transmission of video stream and navigation data in real time. The use of such systems can
significantly facilitate the process of conducting operational-search activities and their subsequent
analysis. This work is devoted to the results of the development and evaluation of the effectiveness of the
hardware-software complex for receiving and transmitting video stream and navigation data in real time
for operational-search activities (HSC Video stream). APK Video stream consists of a terminal, which is
a device for recording, storing and transmitting video information and navigation data, which is installed
directly on the vehicle of operational services, an information portal that provides communication
between the system components and user interaction with the system, and a data processing center (DPC).
The authors present the test results of the developed complex as a whole and compare the effectiveness of
the functioning of the APK Video stream depending on the composition of the components (configuration
option) of the APK terminal, during the testing process the most promising of them is determined for use
at further stages of development.

Keywords: video stream transmission, navigation data transmission, operational search activities,
wireless communication, video control, security.
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Annotation. The state of oil production technology and engineering, especially in the conditions
of well operation with complex aggressive environment, requires solutions that allow to improve
productivity processes without maximising costs. One of the reasons reducing effective well performance
can be attributed to the formation of a corrosion layer formed on the surface of oilfield equipment.
Mineral salts in formation waters together with other non-carbons form electrochemical corrosion activity
on the surface structure of metal. As a result, there is a decrease in the strength of the metal of the tubing
pipes in the well, the formation of cracks in the threads, as well as a decrease or complete loss of
productivity. The effects of corrosion on pumping units can lead to emergency situations at oil production
facilities.

Currently, at the Kumkol oil field, the issue of increasing the strength of production equipment
when working in conditions with high water content and mineral salt content in the composition has not
lost its relevance.

The purpose of this article is to determine a method for carrying out a set of anti-corrosion
measures in the region with the destruction of metal tubing pipes and well pumps based on monitoring
technological processes at oil enterprises.

Keywords: corrosion, oil-well tubing, fieldpipelines, laboratory tests, corrosion monitoring.

Introduction. In addition to the main function, the columns of pump-compressor
pipelines (SCS) in extractive wells perform a number of important functions — such as lifting
liquid, gas or their mixture from the reservoir to the surface and as follows: transporting the
technological medium to the well, hanging equipment in the Well, carrying out repairs in the
well, etc. Based on the experience of long-term use of pipe columns in various methods of oil
and gas production, when pumping wastewater into the reservoir to maintain reservoir pressure,
it is possible to identify the main reasons for their low efficiency and limited service life. The
low efficiency of pump pump columns, regardless of the method of oil and gas production, is
due to the following problems:

- the formation of solid deposits of resinous paraffins and mineral salts on the inner
surface of the well, which leads to a decrease in the cross-section of their passage, and therefore
to a significant increase in hydraulic resistance, as a result of which the energy consumption that
raises the Well product increases sharply;

- insufficient initial sealing-the frequency of threaded pipe connections and its reduction
during operation, which leads to significant leakage of the transported medium.

Research materials and methods. The reasons for the limited service life of pipe
columns depend on the method of oil and gas production. The main reasons for the limited
service life of well columns in oil and gas wells used by Fountain and gas lift methods, Rod-well
pumps (SPS), electric centrifugal (EOTS) and electric screw (EBS) pumping units, as well as
injection wells are as follows [1]:

- electrochemical corrosion of steel (general or local), which leads to a decrease in wall
thickness;

- staticfatigue in the adsorption active product of wells, in particular, in environments
containing hydrogen sulfide, etc.;
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-fretting in threaded connections-corrosion, where the equipment surfaces are destroyed.

The predominance of this or that process is determined by the composition of the well
products and the mode of its operation. In gas, fountain and injection wells, as well as in wells
operated by the above-mentioned mechanized methods of oil production, there is practically no
hydroabrasive and gasoabrasive wear. This is due to the limited speed of movement of the flow
of liquid or gas with solid mechanical impurities, i.e. up to 11 M/s in gas wells and in the
following Wells: 1.1 M/s in the EOT and 1.53 M/s in the EOT. At the specified speeds of flow
movement, the role of the erosive factor in terms of fluid flow is negligible, and mainly gaseous
and easily corrosive products are removed from the metal surface by the flow, which leads to the
activation of the corrosion process.

The reservoir waters of oil and gas fields consist of highly mineralized salts. They are
mainly composed of sodium chloride and calcium. But since they do not contain carbon dioxide
and oxygen, the corrosive effect of hydrogen sulfide on steel well installations will be very weak.
The rate of corrosion of carbon steel (0.3% C) in hard and alkaline water with the addition of
various gases is given in Table 1, where it is observed that the corrosion of steel in hard water is
greater than that of alkali.

Table 1 — Values of the corrosion rate of steel material in water

Water Chemical composition, % Corrosion rate,r/(m* xhours.)
characteristics CL | HCO; | Ca* | Mg¥ | O,absent 0, | 0+CO, | O,+H,S
Hardwater 75| 006 | 051 | 02 0,09 0193 | 045 0,6-2,5
Alkalinewater 04 | 015 | 0,03 | 0,04 0,05 0,087 | 0,34 1,6-6,8

There is a possibility that corrosion resistance to such materials can be attributed to the
steel of the SCS of the strength Groups "D" (steel 45) and "K" (for example, steel 36g2c), which
can be assessed only by the sixth, seventh and eighth points on a ten-point scale. As a rule, SCCS
made of steel grade 36g 2c are used in mineralized environments containing oxygen and carbon
dioxide, as well as in alkaline environments that do not contain hydrogen sulfide H2S. When
working in an alkaline environment that does not contain hydrogen sulfide H2S, it can be used in
SCS made of grade 45 steel.

According to the results of numerous studies, the total corrosion of 40x and 30xma Steels
increases in SCC at intervals of 1.0+5.0 mm (8-point) per year, and they also belong to the less
resistant group. The corrosion resistance of pump and compressor pipes is shown in Table 2.

Pipes made of steel grades of potassium permanganate are recommended when
mineralized up to 20 g/L, at temperatures below 60 0C, with a flow rate of 2.2 M/S and a total
pressure of up to 6 MPA. The range of applications of chrome steel SCS is quite high, they are
used in: liquid mineralization up to 100 g/l, temperature from 60 OC to 150 OC, flow rate above
2.2 M/s, total pressure up to 9 MPA (table 2).

Changes in the chemical composition, pressure, temperature, mechanical impurities and
mineralization of reservoir waters in the production of extractive wells are monitored, as well as
the dynamics of irrigation used to predict the corrosive situation in deposits and carry out anti-
corrosion measures in order to increase the inter-repair period of existing underground
equipment.

Corrosive-mechanical wear of the inner surface of the SCC on the basis of factors
affecting the fatigue force, which leads to a decrease in the wall thickness and, as a result, to the
bending of the pipe body. In addition, the leading process of well destruction during operation in
most cases, especially in slope-oriented Wells, is corrosive-mechanical wear. The processes that
lead to a decrease in the efficiency of the work of the above-mentioned SCS are largely
determined by the inconsistency of the actual quality of the inner surface of the SCS. The main
reasons for the failure of oil pipelines are as follows:
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Table 2 — Corrosion resistance of pump-compressor pipelines

Endurance Group Speed of metal corrosion, ball
mm / year
Fully resistant <0,0012 1
i 0,0012+0,0055 2
Very resistant
0,0055+0,010 3
0,012+0,055 4
Permanent
0,055+0,12 5
. 0,12+0,55 6
Low resistant
0,55+1,2 7
Very low resistant 1,5+5,5 8
5,5+10,2 9
Unstable >10,2 11

- internal and external corrosion;

- welding defects;

- factory defects;

- mechanical damage;

- breakdown and construction defects during improper use.

About 30-50% of the equipment is due to internal reasons, it is always determined by the
corrosion of the surface layer of the pipe, that is, the properties of corrosive Activity [2].

The reasons for the failure of equipment at the kumkol field are presented in Figure 1.
The most common factors affecting the technical condition and service life of pump and
compressor pipelines are the aggressive-corrosive effects of the well environment and cyclic
loads with which the SCS interact in the process of operation. Mineral salts dissolved in the
stratum fluid, combined with other aggressive-corrosive non-hydrocarbon impurities (S2, 02,
CO2, etc.), appear as powerful activators of the development of electrochemical corrosion in the
surface structure of steels. This leads to metal destruction and loss of mass, shape destruction and
breaking of atomic bonds, as a result of which the development of a network of corrosive cracks,
a decrease in strength properties in the pipe section, the appearance of grooves and deformation,
weakening of its elongation, as well as the destruction of threaded connections. The results of the
analysis clearly indicate EOTS as the main causes of failure in the working bodies.

due to the failure, %

Figure 1 — Causes of failure of oil equipment

Figure 2 shows as an example the local breakdown (groove) of a metal of steel grade 25¢g
prepared in accordance with GOST R 52203. Corrosive destruction of the metal develops
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according to general and local (groove) mechanisms. The increase in the rate of local corrosion
occurs according to the corrosive mechanism of carbon dioxide in classical corrosive processes,
where the presence of corrosive active sulfur compounds and chlorine in a complex transport
medium complicates the situation. Due to the variety of metal structure, linear strips are formed,
increasing the corrosion rate to 11 mm per year.

Thus, in the technical conditions of the SCC, the corrosive-fatigue effect is complex,
occurs under the influence of external factors and develops secretly until the signs of destruction
become obvious. Preventing the occurrence of emergency breakdowns when working in a
mineralized environment is possible through constant monitoring of the technical condition of
the SCS. However, its detection mechanism in relation to the SCC has not been fully studied
until now. Therefore, it is very important to look for patterns for assessing the corrosive-fatigue
state of pump-compressor pipelines during Operation. Currently, the use of an event that
involves complex operating conditions at the fields leaves no doubt about the need to carry out
work on the anti-corrosion protection of oil and gas equipment [3]. About 50% of emergencies
that occur in the entire mining industry are due to corrosion of pump and compressor pipelines
[4]. According to professional statistics,about 40% of all corrosive effects fall on pump and
compressor pipes. The main cause of failure is approximately 50% due to the loss of tightness of
the threaded connection due to corrosion [5].

Figure 2 — Salt deposits in the working organs of EOTS

Thus, the corrosion-fatigue effect in the technical conditions of SLE is complex, occurs
under the influence of external factors and develops imperceptibly until signs of deterioration
become obvious. Preventing the occurrence of emergency breakdowns when working in a
mineralized environment is possible by constantly monitoring the technical condition of the SCS.
However, its detection mechanism associated with SC is still not fully understood.

Depending on the location, corrosive processes can mainly be divided into two groups:

1. corrosion of the inner surface (contact with the medium during injection);

2. corrosion of the outer surface (contact with the environment: soil, electrotrolite, air).

According to the nature of corrosive destruction, metals are classified as general (whole)
and local (ulcerative) corrosion. The most dangerous of them are mechanisms that make an
important contribution to the development of local corrosion rates (up to 10 times or more).
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Table 3 — Chemical composition and mechanical properties of Steelmaterials

Chemical elements in the material, %
Steel material grades MGI,Ia ;’) : -
C Mn Si P S Cr Ni Cu
mg 3 371 22 | 018 | 049 | 0,25 | 0,04 | 0,05 0,2 0,25 0,4
17r 511 24 0,18 1,29 0,54 0,01 0,04 0,3 0,22 0,2
oor 502 28 0,12 1,39 0,63 0,04 0,01 0,4 0,5
3702 963 13 0,32 1,46 0,69 0,05 0,05 0,4
15X 744 14 | 0,18 | 052 | 0,28 | 0,04 | 0,04 0,5
22 362 27 0,19 0,49 0,27 0,04 0,05 0,1
37 533 17 0,33 0,62 0,33 0,04 0,05 0,1
43 565 14 0,41 0,69 0,32 0,04 0,05 0,1
45X 955 11 0,36 0,63 0,28 0,04 0,04 0,1 0,8 0,6

Such types of breakdowns include: stress corrosion or corrosive cracking from
undervoltage (KKSH), sulfide corrosive cracking from undervoltage (KKSH), ulceration or pit
corrosion. Such damage is difficult to detect due to the fact that they are very small in size and
the cavities are filled with corrosive products [6-11]. Table 3 shows the corrosive,
electrochemical studies carried out on the composition of steel.
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Figure 3 — The content of salt, acid, ions in the well Bottom area

For the oilfield experiment, it is of interest to study the content of hydrogen sulfide,
sulfate-slowing bacteria, iron ions that are clearly related to the formation of iron sulfide in
Wells. For this purpose,a study was carried out in 9 wells with a surface liquid of 0.65 m3 per
1M reservoir capacity from 30 to 150 m. The average measurement results are presented in
figure 3.

At the first stage of the test, the value of the corrosion rate without inhibitory protection
was determined (Figure 4, A-the background rate of corrosion, B-the corrosion rate during
processing with an inhibitor in a commercial form), which was 0.32 g/m2¢h, and the
"permissible” rate of corrosion (when the value of the protective effect was 75%), which was

30



0.08 g/m2¢h. Then, the well, according to previously adopted technologies, was treated by
casting a corrosion inhibitor [12-15].
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Figure 4 — Conclusion of processing the well with foamed inhibited composition

Conclusion. The corrosion process is a complex multifactorial system that depends on a
complex of variables of external and internal factors and requires the same integrated approach
in control and research. None of the listed methods used for corrosion control and research are
universal. Each of them has its own advantages and disadvantages, conditioned by the specificity
of the data obtained from it, and a number of limitations in its application. Therefore, one of the
basic principles of the design and creation of an effective corrosion protection system is to
optimize the anti-corrosion measures used to carry out corrective measures in a timely manner,
depending on the technological parameters, thus carry out anti-corrosion measures that allow you
to extend the service life of the pipeline, the integrated use of several methods of measurement
and diagnostics, which allows you to monitor and predict the dynamics of the development of
corrosive damage and the service life of the pipeline. Minimizing economic costs during repairs,
ensuring the most safe use and integrity of oilfield pipelines, which is considered one of the most
pressing issues, especially in the most responsible areas, as well as in areas with a high risk of
developing corrosive processes.
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COPANITBHI-KOMITPECCOPJIBIK K¥YBbIPJIAP/IbIH KOPPO3UAJIBIK O3I'EPICTEPIH
AHBIKTAY

TankapukoB I1.A., TeXHHKa FRUIBIMAAPBIHBIH KaHIUAATHI, TPOdeccop
Owmip3ak 7K.M., TexHUKA FRUTBIMIAPBIHBIH MarucTpi
A0y K.O., MarucTpaHt

Kopxoim Ama amwvinoagel Kvizviiopoa yrusepcumemi, Koizvinopoa K., Kazaxkcman

Angarna. MyHall eHJipy TEXHOJIOTHUSACHI MEH TE€XHUKACHIHBIH JKal-KyHi, acipece arpecCHsUIbIK
opTachl KypJeli YHFbIMajap/pl Nakiianany sKaraaiblHIa, OHIMILUTIK IPOIeCTepiH MEWTIHIIS IIBIFBIHCHI3
KETUTIIpyre MYMKIHAIK OepeTiH mIenriMaepai Tamam eTelmi. YHFhIMaIapIblH THIMII KOJJaHBICHIH
TOMEHJICTCTIH ceOenTepaiH OipiHe YHFbIMAa alMarblHAA >XOHE MYHal KOCIMIILIK Ka0bIKTapbIHBIH
OeTiHAe TYBIHIAAWTBIH KOPPO3MSUIBIK KaOAaTThl XKaTKbI3yFa Ooiansl. KabaT cymapblHIarbkl MUHEpaIIbI
Ty3gap ©Oacka ga KeMmipcyTeKk eMec KocClalmapMeH Oipre, MeTanablH OeTKi KYpPBUIBIMBIHIIA
ANEKTPOXUMHSUIBIK KOPPO3HUSIHBIH OSJICEHIIITIH KalbINTacThIpaabl. HoTiKecinne YHFIMagarbl COPaIThI-
KOMIIPECCOPJIBIK ~ KYyObIpyiap KHUMACBIHBIH OEpiKTiK KAaCHETTEpiHiH TeMeHIeyiHe, OypaHpaiapiaa
KAPBIKTapIbIH Taiiia OoJyblHA, COHJMAM-aK COpanThl KOHIBIPFBUIAP/ABIH JKacaldy MaTepHajiapbl
KAaCHeTTEepiH e3repTe OTHIPHIN OHIMIUIIK KOPCETKIMIiHIH KhICKApYbIHa HEMeCe TOJBIK YKOFATybIHA YKOHE
KeliJie MyHail eHipICTIK HhICAHIap/1a alaTThIK JKaFIaiblH OPBIH allyblHa ceOen 0oJiabl.

Kasipri tanna sxeprimikti KyMken MyHall KeHilliHJie YHFbIMa OHIMACPIHIH KOFAPFbI CYJIBUIBIFBI
MEH KypaMbIHIaFbl MUHEpPAAbl TY3 IWIeTIHIUIEpiHIH ocepiHe OailaHBICTBI COWKECIHINEe OHIIpY
a0 IBIKTapBIHBIH TO3IMJIUIITIH apTTHIPY Maceseci ©3eKTLIIrH JKOFalITKaH eMec.

Makanaja MyHai-ra3 eHEpKICIITEepiHJIE COPANThI-KOMIIPECCOPIIBIK KYObIpJIap MEH YHFBIMAJIBIK
copanrap MeTalbIHbIH KOPPO3USUIBIK OY3bUTy MEXaHM3Mi KapacThIPBUIFaH, sIFHH, NaiJaaHy MpoLeciHe
KOPPO3USHBIH OacTanKel AaMybl Typalibl aknapaT KaMmTeuIagsl. OCkl opaiiia MyHail KoCIOphIHAAPBIHAAFBI
TEXHOJIOTHSUIBIK TpoliecTepAi Oakpliay HETi3iHAe, KOpPpO3MsiFa Kapchl ic-Mapanap KemeHiH THIMII
JKYPri3y MakcaTbl aiKbIHIaNa/bl.

Tipex ce3mep: Koppo3usi, COPANTHI-KOMIIPECCOPIBIK KYOBIpIap, KOCINTIK KyObIpiap,
3epTXaHaJIbIK ChIHAKTAP, KOPPO3HUSHBI OaKbLIay
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OIIEHKA KOPPO3HMOHHBIX IMOBPEKJIEHU HACOCHO-KOMITPECCOPHBIX TPYE B
MUHEPAJIBHBIX CPEJJAX

Tamxapukos I1.A., kaHTUIAT TEXHUYECKUX HAYK, TIpOdeccop
Omip3ak K.M., MarucTp TEXHUYECKHUX HAYK
A0y XK.O., MarucTpant

Kuoizvinopounckuii ynusepcumem umenu Kopxoim Ama, e. Kvizvinopoa, Kazaxcman

AnHoranusi. CoCTOSHME TEXHOJOTMM WM TEXHHKA He(QTeIoOBIYH, OCOOCHHO B YCIOBHSIX
9KCIUTyaTallid CKB&KWMH CO CIIOKHOM arpeccUBHOW cpelnol, TpeOyeT pelleHWi, MO3BOJSIONINX 0e3
MaKCHMAJbHBIX 3aTpaT COBEPIIEHCTBOBATH IPOLECCH MPOM3BOAUTENBHOCTH. K OqHOW W3 mpHumH,
CHIDKAOIMX  S(Q(QEKTUBHOE MPOU3BOAUTENBLHOCTh CKBAXKHMH, MOXHO OTHECTH (HOpMHpOBaHUE
KOPPO3HOHHOTO  C€J10s, O0pasylollerocss Ha IOBEPXHOCTU HE(PTEHPOMBICIOBOTO 000pYyJOBaHHUS.
MuHepasbHbIe CONMM B IUIACTOBBIX BOJAX BMECTE C APYTUMH Heyrieponamy (OPMHPYIOT aKTHBHOCTh
HIEKTPOXUMHYECKOW KOPPO3MM Ha IMOBEPXHOCTHOM CTPYKType MeTauia. B pesymprare MpOMCXOIMT
CHIDKEHHE IMPOYHOCTH METajia HaCOCHO-KOMIIPECCOPHBIX TPYO B CKBaKWHE, 0Opa3oBaHUE TPEIIUH B
pe3pbax, a TakkKe CHIDKCHHE WIM TOJHAs IOTeps IOKa3aTens MpPOW3BOIUTENLHOCTH. BosnelcTBus
KOPpO3MH Ha HACOCHBIE YCTAaHOBKM MOTYT HPHBECTH K BO3HMKHOBEHHMIO aBapUIHBIX CHTyallMii Ha
HeTe00BIBAOIINX O0BEKTaX.

B nacrosimee Bpemsi Ha KyMKonbCKOM HE(TSHOM MECTOPOXKIACHWUU HE YTPaTHJI aKTyaJlbHOCTH
BOIIPOC TOBBIIICHHUS TPOYHOCTH JOOBIBAIOIIETO OOOpPYJIOBaHMS NpH paboTe B YCIOBHAX C BBICOKON
O0OBOJHEHHOCTBIO U COJEPIKaHUEM MHHEPAJIbHOI COU B COCTABE.

Hens pgaHHOW  cTatbu 3TO  ompefeieHHe APQPEKTHBHOTO  TMPOBEACHUS  KOMILIEKCA
IPOTUBOKOPPO3MOHHBIX MEPONPHATHH B O0ppOe C pa3pylIieHHeM MeTajla HAaCOCHO-KOMITPECCOPHBIX
Tpy0O M CKBaOXHHHBIX HACOCOB Ha OCHOBE KOHTPOJIS TEXHOJIOTHYECKHX IIPOIECCOB Ha HE(TIHBIX
NPEAIPUATHSX.

KioueBbie cjioBa: KOppo3us, HAaCOCHO-KOMIIPECCOPHBIE TPYObl, TPOMBINUIEHHOE TpPYOBI,
71a00paTOPHBIE UCTIBITAHUSI, KOHTPOIb KOPPO3HH.
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Annotation. The studied reasons for the emergency condition of a well during well abandonment
based on an analysis of targeted technical solutions are still insufficient. The construction of wells must
be carried out taking into account technological and geodynamic factors, which helps to increase the
reliability of their operation during operation and reduce the cost of abandonment.

The article is devoted to the formulation of the research problem and directions for improving the
process of abandonment of oil and gas wells. The main approaches to the problem of well abandonment
are considered. In accordance with the current issue, categories are provided for the development of
explored deposits and for the abandonment and decommissioning of wells that cause the need for
exploration.

An analysis will be carried out on inter-casing pressures of oil and gas wells and inter-casing fluid
flows and a system of measures will be presented to prevent negative environmental man-made damage
in conditions of conservation and liquidation.

Keywords: well abandonment, interlayer flows, inter-casing pressure, well cementing.

Every year there is an increase in the inactive well stock due to reasons of waiting for
connection, waiting for repairs, watering of productive intervals, low filtration and capacitance
properties after repair, etc., and more and more funds are allocated for repair work to maintain
the well stock in operating condition [1]. A reasoned choice between repairing or eliminating
them will be increasingly important.Such a stock of wells cannot remain inactive or mothballed
for a long time, since the changing geological and hydrogeological situation in the wellbore and
near-bore rock mass can lead to disruption of the further operation of the formations, and over
time such a stock of wells will need to be abandoned rather than restored in order to ensure
timely conditions for the development of the productive formation.Well abandonment usually
means a certain set of isolation and liquidation works aimed at ensuring industrial safety,
protection of subsoil and the environment.

Abandonment of a well is a very complex and costly process, in which, first of all, it is
necessary to eliminate interlayer fluid flows that arose for various reasons during its operation.In
addition, the abandonment of wells should be carried out with increased quality of insulation
work in order to prevent negative consequences caused by aging and destruction of the cement
stone formed during the installation of abandonment cement bridges, which arise after many
years of existence of the abandoned well.

If the support is leaking or the well structure is depressurized, it becomes possible for
underground liquids and gases to flow from one layer to another and migrate to the surface;
which leads to the appearance of intercasing pressure at the mouth. Therefore, after the
abandonment of wells that have fulfilled their purpose, it is necessary to ensure the restoration of
the natural separation of rocks from each other, disturbed during the drilling process.The number
of wells with interreservoir fluid flows and intercasing pressures, including abandoned ones,
often depends on their age and the timing of field development.For example, in the Gulf of
Mexico fields, more than 8,000 wells have steady-state interpipe pressures [2].
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These problems are associated, first of all, with complex geological sections of the fields,
replete with numerous sources, including abnormally high reservoir pressure (AHRP) along the
wellbore, represented by aggressive gas, oil, brine, highly plastic salt and clay deposits, as well
as low level the quality of cementing work during well construction and the poor technical
condition of the casing and cement ring after long-term operation.

The main reasons for the occurrence of excess pressure in the annular spaces are:

- leakage of downhole and wellhead equipment, casing strings, cement bridges, cement
ring behind the string;

- degassing of formation waters;

- the presence in the structural section of several independent lenses or hydrocarbon
deposits with abnormally high reservoir pressure.

Leakage of cement stone between columns and rock is due to many reasons, which
include:

- low efficiency of existing well casing technologies;

- the opening of large intervals of the productive horizon in the cased string was carried
out with firing perforators, which led to repeated shaking of the production string and destruction
of the cement ring behind it.This is confirmed by acoustic cement meters before and after
perforation;

-work on the abandonment of wells and inter-casing pressures was carried out by
installing cement bridges on a clay solution, on which the productive horizon was opened during
drilling and perforation, which did not ensure adhesion of the cement solution to the column and
rock;

- repeated pressure testing of the production casing, cement bridges, hydrochloric acid
treatments of the exposed horizon and sudden release of excess pressure, leading to the
destruction of the cement ring, the formation of cracks in it and “unsticking” of the cement from
the rock and the column;

- aging of cement stone over time;

- influence of aggressive components H,S and CO, together with formation waters.

The main disadvantage of existing designs of exploration and production wells is the use
of cement mortar to fasten all columns together, including the production casing.

When putting a well into operation and when closing it, alternating gas-dynamic and
hydraulic loads at the wellhead can reach 40-50 tons or more. During well operation, the
production string and others heat up, which leads to thermal expansion both along the length of
the columns and in diameter, and, conversely, when the well is stopped, the columns narrow.
Frequent startups and shutdowns, inevitable during the operation of wells, lead to the destruction
of the support (cement stone) between all the columns and the rock.

In addition, the rigid support system is adversely affected by the constant vibration field
generated by the gas-liquid flow from the pay zone to the wellhead and the seismic impact of the
Earth's crust. All this leads to deformation and cracking of the cement stone, the emergence of
channels that facilitate the filtration of fluids (gas, oil, water, brine) from layers with abnormally
high reservoir pressures into layers with lower pressure. Bo3HHKaIOT MeXIJIaCTOBBIE TEPETOKH,
MECXKKOJOHHOEC AaBJICHUEC U, BO3MOXKHO, MI/II(pOFpI/I(I)OHLI B paﬁOHe YCTh CKBA’KUHBI.

In accordance with current legislation, abandoned wells must be in a condition that
ensures the safety of the deposit, the safety of life and health of the population, and the
protection of the natural environment in the zone of influence of the liquidated facilities.

Therefore, when it comes to abandoning wells, the principle of dividing wells into those
with or without inter-casing pressures and inter-layer fluid flows cannot be applied. All wells
should be considered as potentially dangerous from the point of view of the occurrence of inter-
casing pressures, behind-the-casing flows and, as a consequence, contributing to the formation of
technogenic deposits and, possibly, griffins.

Observations of previously abandoned wells only confirm this requirement. Previously
abandoned wells after some time returned for re-abandonment due to the appearance of pressure
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in the pipe, annular and annular space (even those that did not have annular pressure before
abandonment).

Isolation and abandonment work in a well constitutes the last and most critical stage of its
life cycle, since they must ensure reliable and long-term isolation of layers in the annulus and the
wellbore itself.Isolation and liquidation work should be planned based on the principle that
repeated work is impossible, or it requires immeasurably large material and technical costs [3].

Wells drilled for exploration and development of oil and gas fields, when abandoned and
written off, are divided into six categories [4]:

1. Search and exploration wells (as well as reference and parametric ones) that have
fulfilled their purpose and turned out to be dry or water, not brought to the design level, as well
as wells with an influx of oil or gas of industrial importance.

2. Production wells that turned out to be dry or water, as well as evaluation wells that
fulfilled their purpose.

3. Wells subject to abandonment for technical reasons due to poor-quality wiring,
accidents during drilling, testing and operation, as well as wells drilled to plug open fountains.

4. Wells of the enterprise's fixed assets, after watering in excess of the limit for the
development project, reducing oil and gas flow rates to the limit of profitability, when the
injection wells' injectivity ceases.

5. Wells in restricted areas (landfills, industrial enterprises, populated areas), wells
liquidated after natural disasters (earthquakes, landslides, etc.) or due to geological reasons.

6. Mothballed wells awaiting the organization of fishing (over 10 years); wells, the use of
which is impossible due to non-compliance with operating conditions — design, diameter and low
corrosion resistance of the casing and its poor-quality cementing.

Speaking about isolation and liquidation work, it is necessary to take into account the
opinion of Anatoly Ivanovich Bulatov, who wrote [5] that the experience of cementing and the
fight against cross-flows, gas manifestations and griffins show that in most cases they are of the
same nature.To develop measures to prevent cross-flows, gas shows and griffins, a classification
of the factors that determine the high quality of cementing, as well as the conditions for the
formation of channels in the annulus, must be carried out.

After cementing, the string is often left under excess internal pressure.After the cement
mortar hardens, the pressure is released and the column is slightly deformed, shrinking in
diameter.Since the cement stone has acquired some strength, a gap of up to 1 mm in size may
remain between it and the column, which in some cases is considered as a potential channel for
gas movement.

This is quite clearly illustrated by a photograph from [6], in which the gaps between the
inner surface of the metal columns and the hardened cement stone are clearly visible, Figure 1.

Explaining the reasons for the movement of gas and other fluids through the annulus after
cementing wells and combining individual opinions and points of view (often contradictory)
about the nature of gas shows, flows and the formation of griffins into a single theory is a
difficult task, since the causes of the complications in question have not yet been sufficiently
studied [5] .

There are several methods for cementing casing strings. All of them can be divided into
two large groups - primary and secondary methods for cementing oil and gas wells.Primary
cementing is carried out after drilling.Secondary (repair) - after the primary ones, usually after a
certain period of work in wells and a violation of the tightness of the annulus or column, the
appearance of foreign water, the passage of gas through the cemented annulus.This also rightly
includes isolation and liquidation work.

Speaking about the consequences of poor-quality cementing during well construction,
A.L. Bulatov states [5] that «...the reasons for formation communications, cross-flows, gas
shows, the emergence of «secondary» oil and gas deposits and other complications associated
with the violation of the tightness of the casing stone still remain unclear». This is explained by
an insufficiently clear understanding of the very concept of well cementing quality; relative
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(apparent) simplicity of the cementing process; reluctance to complicate it due to the «not
entirely clear», so-called «quality improvement», lack of auxiliary equipment produced in a
centralized way.

Figure 1 — Gaps between columns and cement stone

This applies to an even greater extent to the cementing of abandoned wells, since
isolation of layers using cementing methods during isolation and abandonment work requires
very high quality.

Establishing the main causes [5] of channel formation and poor cementing quality makes
it possible to develop or update technological methods for carrying out the entire cycle of well
cementing work.

Scientific synthesis of accumulated research results and production experience in the
development of certain aspects of well cementing technology was carried out only in certain
areas (grouting materials, complications during well cementing, etc.).

There are no general works on the rational management of the well cementing process as
a whole, apart from outdated elementary courses.This was also reflected in the practice of
cementing wells, creating a certain gap between the degree of development of individual
theoretical links and the methodological foundations of conducting the process using in practice
the vast experience accumulated in this area.

Despite the fact that of all types of operations associated with well cementing, the largest
number of cases with an unsuccessful or ineffective outcome occurs in the installation of bridges,
this issue has not yet been sufficiently covered in the literature.

It happens that wells considered abandoned look like those shown in Figure 2 [7] or
Figure 3 [8]. Naturally, there can be no talk about any monitoring of the condition of such
abandoned wells.

Currently, there are no special sources of resource support for liquidation work at
licensed areas that would allow companies to fully implement mandatory liquidation measures
after the end of field exploitation.Existing legislation does not provide for the creation of a
special source to provide resources for this very expensive set of measures.

Previously, there was a special Regulation on the procedure for the formation and use of
funds from the liquidation fund of enterprises.According to this provision, a special liquidation
fund was created at the expense of 10% of the amount of regular payments for the extraction of
mineral resources and 10% of the amount of deductions for the reproduction of the mineral
resource base.The fund was the property of the state.With the abolition in 2002 of mandatory
contributions for the reproduction of the mineral resource base, as well as with the introduction
of a new tax code, this source of financing was abolished.Currently, a liquidation fund to provide
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resources for liquidation work is created only for deposits developed under the terms of
Production Sharing Agreements.

Figure 2 — Well considered abandoned

In this regard, the problem of resource support for liquidation work seems very relevant.
Due to the lack of legislative support for the creation of a special liquidation fund, as well as the
weak financial interest of subsoil developers, the organizational and economic mechanism for
creating resource support for liquidation work at depleted fields remains undeveloped.

Figure 3 — Another well considered abandoned

This problem is of particular relevance for «old» gas-producing regions, where fields are
predominantly developed at a late stage of operation and, accordingly, have accumulated a large
stock of wells awaiting abandonment.

An additional factor that aggravates this problem is that the main part of the structures of
the previously drilled well stock does not meet modern requirements for the protection of subsoil
and the environment and for this reason is classified as complicated [4].

In addition, wells cannot be mothballed for a long time, since the geological and
hydrogeological conditions in their shafts can lead to a disruption of the ecological balance.All
this makes it necessary to take measures to improve the well stock, which requires finding
additional sources of financing.

The presence of a significantly complicated, worn-out well stock with a simultaneous
drop in production volumes is another serious problem in the development and operation of
fields at the final stage of development.The need to eliminate the drilled well stock constantly
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remains.Moreover, it increases from year to year. As a result, producing enterprises are forced to
reduce the volume of rehabilitation activities on the complicated well stock due to the limited
existing financial resources and the lack of a methodology for generating funding sources that
include the costs of eliminating the complicated and worn-out well stock.

Thus, it is possible to make some generalizations.

1. In the oil and gas industry, there is not always the right attitude towards the issue of
well abandonment.The main goal of well abandonment is, first of all, to restore the natural
separation of rocks disturbed during the drilling process.Reliable liquidation should prevent the
interlayer flow of fluids and their release to the surface.

2. In general, there are no scientific general works devoted to the rational conduct of the
well abandonment process.Most authors are engaged in quoting outdated «Instructions» and
slightly improving its provisions.There is a noticeable gap between the degree of development of
individual theoretical parts of the well cementing process with the practical use of the vast
accumulated experience in this area and the methodological foundations for conducting isolation
and liquidation work.

3. The situation with the abandonment of wells with inter-casing pressures and inter-layer
flows is paradoxical.In accordance with regulatory documentation, a well can be abandoned only
after the inter-casing pressure has been eliminated.But at the same time, in most cases, the
presence of inter-casing pressures and inter-layer flows and the impossibility of eliminating them
are precisely the reason for transferring the well to the category subject to
abandonment.Therefore, isolation and liquidation work is often carried out with low quality,
proper separation of layers does not occur, inter-casing pressures remain, and the realities of the
emergence of new inter-layer flows and the restoration of old ones, including from not fully
developed productive formations, remain very high.In addition, if inter-casing pressure can be
eliminated, the well can continue to be operated rather than abandoned.

4. The problem of resource support for liquidation work is of high relevance.lt is
necessary to organize a targeted campaign at the legislative level to create special funds at each
production enterprise to finance work on the abandonment of wells.
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YHFBIMAJIAPJIBI KOO )KOHE COMKEC IVIECITE MOCEJEJEPI

TI'onoBun B.B., unxenep
JIuTBUHOB A.A., TEXHUKA FHUIBIMAAPHIHBIH KaHIUATHI
Humyxun B.M., TexHHKa FRUTBIMIAPBIHBIH KaHIUAATHI, XaIbIKapalblK KOJIaHOATEl PagrodIeKTPOHIKA
FBUTBIMIAPHI aKaIeMUSCHIHBIH aKaJeMHuT1, PecelIik kapaTbuIbICTaHy FRUIBIMIAPHI aKa eMHUSCHIHBIH
MYHali oHE T'a3 CeKIUICHI OOMBIHINA KOPPECIIOHICHT-MYIIIEC]

.M. I'yoxun amosinoagel Peceli Memiexemmix MYHAU JHcaHe 2a3 YAMMBbIK 3epmme)y YHUugepcumemi,
Moackey xanacwi, Pecetl

Angatma. MakcaTTel TEXHHKAIBIK IIENIMAEpAl Taugay Heri3iHAe YHFBIMalapabl >KO0
OapbICHIHIaFbl YHFBIMAHBIH allaTThIK JKaFIalbIHBIH 3ePTTEITCH CEOCTITEPl OChl KE3EHTe JCHIH KETKIIIKCI3
OonbI TaOBLIAABI. ¥HFBIMAJAp KYPBUIBICHIH TEXHOJIOTUSIIBIK JKOHE TC€OJMHAMHUKAIBIK (haKTOPIapabl
ecKepe OTBIPBIN XXYPri3y KaKeT, OyJI maijanaHy MpoIeciHae OJapblH KYMBIC ICTEYiHIH CEHIMIUTITIH
apTTHIPYFa JKOHE KOIOFa apHAIIFAH IIBIFBIHAAP/BI TOMCHCTYTE BIKIAT CTE/I.

Makana 3epTTey MiHIETIH KOIFa JKOHE MYHAi-ra3 YHFBIMAIAPbIH JKOK MPOIECIH KETiIipy
OarpITTapplHA apHAJFaH, COHJai-aKk YHFBIMajapAbl JKOK MpoOlieMachlHA  HETi3ri  Tocuiaep
KapacThIPbUIIBl. AFBIMIAFBl MOCENIere ColKec OapiiaHFaH KEH OpBIHJApPBIH Wrepy YIIiH, COHAal-ak
TEOJIOTHSUTBIK  Oapiiay JKYMBICTApbIH JKYPri3y KaKeTTUIITiH TYABIPATBHIH YHFBIMalapAbl JKOK JKOHE
naianaHyaH NbIFapy YIIiH CAaHATTap KO3/CIITCH.

MyHall *oHE ra3 YHFbIMAIAPBIHIAFhl OaFraH apaliblK KbICBIMIAphl MCH CYHBIKTHIKTBIH KaOaT apaibiK
arpIHapbIHA TAJIZAy JKYPri3ijel oHe KOHCepBaIUsIay MEH JKOI0 JKaFdaiiapbIHIa TEPIC KOJOTHUSIIBIK
TEXHOTCH/IIK 3aJIaJIJIbIH aJIJIbIH ATy KOHIHJIET] ic-Iapajap *yHeci YChIHBUIA b

Tipek ce3aep: YHFBIMaIapAbl KOW, KabaT apajblK arblHAAp, OaraHapanblK KbICHIM,
YHFBIMANApP/Ibl IIEMEHTTEY.

JIMKBUJALINS CKBAKHUH U COITYTCTBYIOIMUE ITPOBJEMBbI

T'onoBun B.B., unxxenep
JIMTBUHOB A.A., KaHTUAAT TEXHUIECKUX HAYK
Humyxun B.M., KaHIUAT TEXHUYECKUX HAYK, AKAJEMUK MEXAYHAPOIHON AKaJeMuu HayK
MIPHUKIIATHON paauolneKTpoHukn, Ynen-koppecnonaeHT PAEH o cekiym HedTH 1 raza

Poccuiickuii cocyoapcmeennblil yHugepcumem Hedmu u 2a3a (HAYUOHAbHBIN UCCIe008AMETbCKULL
yuusepcumem) umenu U.M. I'yoxuna, 2. Mockea, Poccus

AHHOTaII](lﬂ. I/I3y‘IeHHBIe IIPUYNHBI aBapHﬁHOFO COCTOAHUA CKBAXHHLBI IIPU €€ JIMKBUAAIIUU Ha
OCHOBE aHaJin3a OCJICBBIX TCXHUYCCKUX pemeHHﬁ OCTAar0TCA HCAOCTATOYHBIMHU. CTpOHTCHLCTBO CKBa>XHH
JOJDKHO OCYHICCTBIIATHCA C YYETOM TEXHOJIOTMYCCKUX W I'COAMHAMUYCCKUX q)aKTOpOB, YTO ITO3BOJIACT
IIOBBICUTHh HAACKHOCTDh UX pa6OTBI B IIEPUO/J OKCILTyaTalli U CHU3UTH 3aTPaThl HA JIMKBUAAUIO.

Cratps MOCBAIICHA IMOCTAHOBKE 3a/la4uv HMCCJICAO0BAHUA U HAIIPABJIICHUAM COBCPIICHCTBOBAHUS IIpOLECCa
JIMKBU AT HC(l)TeFaSOBLIX CKBAXXHWH, TaK K€ pPACCMOTPCHBI OCHOBHBIC TIOAXOJbI K HpO6J’ICMC
JJUKBU AU CKBa>XHH. B cootrBercTBHE C TCKYIIUM BOIIPOCOM TMPEAYCMOTPEHBI KaTCropuu i
pa3pa60TKH Ppa3BCaAaHHBIX MeCTOpOMGHHﬁ, a TaKXKC IJid JIMKBUJAIIMM W BbIBOJAA M3 3SKCILTyaTallun
CKBa’>XHH, BbI3bIBAIOIIINUX H€O6XOI[I/IMOCTB MMPOBCACHUS I'€OJIOrOpa3BSJO0YHBIX pa60T.

BYJICT IIPOBECJICH aHAJIN3 MEKKOJIOHHBIX HaBHeHI/Iﬁ B He(i)THHBIX " Ta30BbIX CKBA)XMHAX U MCXKKOJIOHHBIX
IMEPETOKOB KUIAKOCTH MW TIPECACTABJICHA CHUCTEMa MGpOHpI/ISITI/Iﬁ o MpeaOoTBPAIICHUIO HETaTHUBHOI'O
9KOJOI'MYE€CKOI'0 TCXHOI'CHHOI'O ymep6a B YCJIOBUSX KOHCEpPBAIlUU U JIMKBUAAIIHUH.

KarwoueBble caoBa: JIMKBUAAMA CKBa)XXWH, MEXKIUIACTOBBIC MEPETOKNU, MEKKOJIOHHBIC TaBJICHU,
HNEMCHTUPOBAHNUE CKBAXXWH.
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Annarna. Kazakcrania COHFBI yaKbITTa KyaTThl CTAaHIMSUIAp/IaH SJIEKTP KyaThIMEH KaMTaMachl3
eTyneri KHUBIHABIKTapra OailaHbICTBl 3aMaHayH >Kar[Jaiiapia IIarblH JHEPreTHKara KbI3BIFYIIBLUIBIK
apryna. ConapabiH OipiHE KyaThl TOMEH CY DJISKTP CTaHIMIAPBIH JKAaTKbI3a ajlaMbl3. TOMEH KyaTThl Cy
3JIKTP CTaHIUSUIAPBIHBIH OipKaTap apTHIKIIBLIBIKTAPEI 0ap, €H 0acThICH SKOJIOTUSIIBIK KayilCi3IiK )KoHe
KOpILIaraH opTara SMHCCHIIApAbH OoiaMaybsl. COHFBI K€3€H DJIEKTP MEXaHHUKAJBIK SHEPTusl TYpPICHAIpY
apKBUIBI Cy 3JIEKTP CTAHIMSIIAPHI, aybUl HIAPYAIIBUIBIFBIH CyJTaHIBIPYFa TOJIBIK MYMKIHAIr Oap.KymbicTa
HIaFBIH CY OBJIEKTP CTaHIMSUIApPBIHAA OONaThIH TEXHOJOTUSUIBIK MPOIECTEpPAl 3epTTeyre, KOpCeTyre
Oomazpl.

Ecenteme OapwiChIHIA >KOFapFbl JKOHE TOMEHT1 Cy OacceWHIepiiH KakeTTi OWiKTiKTepiHe
OaiiyaHbICTBl CYABlI THIMAI Maiinananyra OOJAaTHIH JKoJJapbl eckepinmi. XKone ae TypOoreHepaTopabIH
JKYMBIC JOHTEINEeTiHIH KalaKIIachlHAa Cy arblHBIMEH alHaiFaHAa TypOuHa OumiriHme aiHaimy MOMEHTI
maiima Oonambl COHABIKTAH TEHEPaTOPABIH POTOPHI JKYMBIC NOHIENEriHiH OuTiriHe KOCBUIFaH, OFaH
KO3/BIpY OpaMachkl OPHAIACTBIPBUIFAaH MaMa eckepiireH. JKyMbIcTa THAPOTEXHUKAIBIK KYPHUIBICTAP/IbI
CaJlyChl3 Cy AaFbIHBIHAH OHEPTHSHBI AIBIIl TACTAHOTHIPBIN, Cy AaFbIHJApbIHA JKAKblH OpHAJIACKAH
00BeKTLIepAl AIEKTPMEH Ka0IbIKTay YIIIiH THAPOCTATUKAIBIK 0achl TOMEH JKYHEeHI eCenTey oicTeMeciH
93ipIiey KapacThlpbUIaIbl. AFBIH/IBI CYJIBIH KYaThIH €CeNTey dJlicTeMeci aFbIHHBIH MOJIIIIEpIMEH JKoHEe aFbIH
KBUIIAMJIBIFBIMEH CUITATTAJIa bl

Tipek ce3aep: MUKpPO Cy DJIEKTP CTaHCACHI, THAPOCTATHKAJIBIK 0ac, Cy aFbIHBI, TOMEHT1 Obe(.

Kipicne. Ipi nambiran enzgep IoCTypii HEprusi Ke3AepiHEH OoCTYpil eMec 3Heprus
Ke37epiHe kemryre TeIpbicyna. Conpaii-ak KaszakcTaH »KaHapTBUIATBIH SHEPTUs Ke3JepiHeH
OHIIPUIETIH  3JEKTP  OSHEPrHsCHIHBIH  YJECiH  alTapiablKTail — apTThIpyIbl  Ke3Jen
oTbIp.Ka3akcTaHHBIH JKalIbl THIPOIHEPTeTUKANBIK deyeTi buibiHa 170 mupna kBt/car Oouica,
OHBIH 62 Mip] KBT/car TexHUKaNBIK osieyeTi 0osca, OHbIH >kbuibIHA 30 Mipy kBrcar maiinanany
HSKOHOMUKANBIK TyprblaaH THiMal. OcblFaH Kapamacrad, KasakcTaH KbUIblHA OpTa €cermeH
mamamen 8-9 wipa kBt/car ewpipeni, Oyl eniiH Cy SHEPreTHKAlbIK pPeCypCTapbIHbIH
KETKUTIKCI3 Mai/1ajJaHbUIFaHBIH KOpPCETe/Il.

Kazakcranaa ruaposHepreTukara 6ail ym obibic Gap: ipi Cy JEKTp CTaHIMsUIapbl 6ap
Epric e3eni 6acceiini (bykreipma, [lyn6i, Ockemen), e e3eni 6acceitni (Kammaraii, MoitHak)
xoHe Coipaapust, Tanac sxone Ly e3ennepiniy Oacceiinaepi (Ilapnapa). Kazakcranmarbl skaisl
albIHATBIH CyAbIH 66 maifbiznaH actambl (keOinece Colpmapus, Ine, Ly, Tamac xone Epric
©3€H/Iepi) aybl HIapyallbUIBIFbIHA, OHBIH 1IIIHAE Cyapy MEH MaJl MapyamblibiFbiHa, 30 maibi3sl
OHEPKOCINKe mMaimamanbuiaabl. J[ocTypii eMec JXKoHE KaHAPTHUIATHIH DHEPreTHKAHBI JTAMBITY
XKOHIHET] ic-mapanap O6araapiamacbiHa coiikec 2023 sxputra Kapail Kazakcranaa skanmsl KyaThl
3056,55 MBTt OGonaThlH *aHApThUIATBIH SHEprusi ke3nepiHiH 106 HbICAHBI XKYMBIC ICTEUTIH
6omanpl. Icke achlpy VIIIH MIAFBIH CY JEKTP CTAHIMSUIAPBIHAH 3JIEKTP YHEPTUSACHIH OHJIPYAIH
TEXHOJIOTUSUIBIK TPOLECIH 3epTTey KaxeT. bonamakra (QyHKIMOHANIBIK *KOHE KYPBUIBIMBIK
AaBTOMATTAHIBIPY CXEMAaChlH 3ipiiey KaKeT. DJIEKTP SHEPrusiChlH OHIIPYIiH KOHBEPCHUSIIBIK
cyibanapbl, KOJJIAHBUIATHIH KAOJBIKTapbl JKOHE Oackapy MYMKIHIIKTEPl alTapibIKTai
epekieneHeni, 0y OOBEKTUIEpAiH OPTAKTHIFBl KOI: OJapAbIH AJIEMEHTTEPl (YyHKIHMOHAJIBIK
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JKarblHAH YKcac, ajl oylapbl Oackapy MIHIETTepl Heri3iHeH eTe yKcac. DJIEKTp SHEpPIUsChIH
OHIIpY TpOIleCi OpKAIlllaH SHEPrUSHBIH Oip TYPIHEH EKIHIIICIHE >XEPTUTKTI TYpACHIIPYIIH
OipHere catbichbiHA Kypeai. COHFBI Ke3€H e IEKTP SHEPTHACH KAKETT1 TYPAC aJIbIHAIBI.

3epTTey MaTepuagapbl MeH JjicTepi. Op Ke3eHIe, Kbl JKaraaiaa, MpoIecTi
KEPriuTikTi (MbICalbl, OHTAMNIAHABIPY YIIiH) HeMece jkahanblK OacKapyIbiH Oenrisi O0ip omicTepi
MyM™mKiH. KemnrtereH skarmaijapa COHFBI KE3€H JJIEKTP MEXaHHKAIBIK SHEPrusl TYpPICHIIPY
00J1bII TaOBLIAIBI, MBICATIBI, CY JIEKTP CTAHIMSJIAPHL, XKBUTY JIEKTP CTAHLHUSIAPHI, ATOM JJIEKTP
CTaHIMSUIAPBI, KYH AJIEKTP CTAHIMUIAPhI (KaHaMa 9PEKET), TeOTEPMUSUIIBIK SJIEKTP CTAHLUSAIAPbI
(>kaHaMa QpEKeT), kel IEKTP cTaHusuapsel, T.0. [lareiH cy a5eKTp cTaHUMsIapbIHAA O0ATHIH
IpoLecTepi TOMEHJEriaell cxeMalblK Typle Kepceryre Oonanpl. JKorapFbl >KoHE TOMEHT1
OaccelHaep/IiH OWIKTIKTEPIHIH aWBIPMAIIBUIBIFEIHA OalIaHBICTBI (CY AJICKTP CTaHIUSCHIHBIH
CTaTUKAJIBIK KbICHIMBI) Cy/Ia THIMJII TTaiaiaHnyFa 00JIaThlH SHEPTUS KOPHI 0ap.

lunpaBnuMKaNbIK >KOJM - CYABIH TOMEHI1 OWIKTIKTEpPre IKbUDKBIN, MEXaHHKAIBIK
JKYMBICTap/bl OPBIHAAUTHIH K0JbI. JKYMBIC OHTENeTriHIH XKY3Aepl Cy aFbIHBIMEH aiHalFaHa
TypOuHa Oinmirinme aifHamy MoOMeEHTI maiiga Oonazpl. ['eHepaTOpIbIH POTOPBI  KYMBIC
JOHTreNeriHiH OiTirine KOCBhUIFaH, OFaH KO3IbIPy Opamachl OpHAJIACTHIPBUIFAH. Y1 (a3aibl
CTaToOp OpaMblHAA alHaIMalbl MAarHUT OpICiHIH ocepiHeH dM$ maiina Oomamel. JKykrenreHn
reHepaTop TypOMHaHBIH MOMEHTIHE Kapchl OarbpITTalfaH OUTIKKE TeKE€y MOMEHTIH >Kacalbl.
OHIIpUITeH JIEKTP SHEPrHACHIHBIH CalachlH CUMATTANTHIH €H MaHbBI3bl IMapaMeTpiep KepHey
MEH KHUUTIK OO0JbIN TaObUIaAbl. bys mapameTpiepiH MOHIEPIH KaXKETTI MIEKTEp/Ie YCTay IIarblH
Cy OJIEKTp CTaHIUSCBIH OacKapy >KyHWeciHe JKYKTEJIeH Heri3ri MIHACTTepaiH Oipi OO0k
TaObLIaARI [2, 4].

biznin oifpimbizmia, Kei3emopaa o0npickiHaarsl Celpapusi ©3€HiHIH KaFachbHIA )KYMBIC
ICTEHTIH >KeKe TYTBHIHYIIBUIAPABI AJIEKTP SHEPTUSCBIMEH KaMmMTaMachl3 €TYIIH ©3eKTi Maceseci
[IaFBIH Cy JIEKTP CTAHLMSIAPBIH ICKE achIpy YIIIH TEXHUKAIBIK KYpajaapiAbl jkacay OOJIBII
TaObLIa/IbI.

[larptH  Ccy DNEKTp CTAHLOMACBIHBIH KyaThl CYIOBIH  KBICHIMBIHA, COHAal-aK
naiilanaHplIaTelH ~ TEHepaTOpABbIH  TUIMIUIINHE  Tikened  OalmaHbIcThl.  DU3MKAIBIK
3aHABUIBIKTAPFA COMKEC Cy ACHTeHl opKalllaH yakbITKa OalIaHbICTBl ©3T€PETIHAIKTEH, COHaN-aK
Keibip Oacka cebenrepre OAWIAHBICTBI Cy AJIEKTP CTAHLMACHIHBIH KyaThIHBIH KOpPIiHICI peTiHze
UKJJIIK KyaTThl KaObUIIay d/ieTKe aiHasraH [1, 3].

Taburu pecypcrapapl mNaiifanaHy NpPUHIUITIHE, COMKECIHIIE CYABIH IIOFbIpIaHybIHA
OaillaHBICTBI Cy AJIEKTp CTaHUUsUIaphl 1a OeiiHeal. MyHAa Kejeci Cy 3JIEKTp CTaHIMsUIapbIH
Oeunin kepceTyre 60aIbl:

- apHAJIBIK XKOHE OOTeTTIK Cy AMEKTP CTaHIusuapbl. Onap cy 3JeKTp CTaHIUSIAPBIHBIH €H
TaHbIMall Typiiepi Oousbin TaObu1aabl. OnapAblH Cy KbICBIMBI ©3€Hl TOJBIFBIMEH KaybIIl
TacTalThIH Oerer caixy HeMece OHJAAFbl Cy JIeHreHiHiH Oenriai Oip AeHreiire AeiiH keTepuryl
apKbUIbI XKacajalbl. Bysl cy 3JeKTp cTaHIMsIapbl CybI JKOFaphl *Ka3blK ©3CHIEp/E, COHai-aK
TayJIbl ©3CHEP/C, 63¢H apHACHI OTE Tap KOHE KBICHUIFAH XKepiiep/ie CATbIHAIb;

- Oerer cy anekTp craHuusuiapbl. Onap >KOFapbl Cy KbICBIMBIMEH cajbIHFaH. by
)KaFaiila ©3eH TOJIBIFBIMEH OOreTHeH XaOblIaabl, al Cy AJIEKTP CTaHIMSICHIHBIH FUMapaThl
OererTiH apThIHAA, OHBIH TOMEHT1 Oemirinae opHateuianel. Cy, Oy skarnaiina TypOuHamapra
apHayJbpl  KBICBIMIBI ~ TYHHEJNBJEP AapKbUIBI  JKETKi3Iedi, ©3€H aFblHbl Cy  JJIEKTP
CTaHIMsJIapBIHAAFbIIAN TiKenel emec [2];

- JIMBEPCUSUIBIK Cy OJEKTp CTaHIUsIapbl. O3eHIepaiH YiIKeH OeTkeli Oap xepie
opHaTbuIaAbl. KaxeTTi cy KOHIEHTpalMsChl TYbIHIBI apKbulbl Xkacanaasl. Cy cy KoWMachlHaH
HEMece ©3€HHEH JPEHAXIBIK JKYHelep apKbuibl ImbiFapbuiafbl. COHBIHIA Cy  JJEKTp
CTaHUUACBIHBIH FUMapaThl OpHAJTACKaH JKepre »erkizigeni. MyHpnail kKypangap OypbIlHHaH
Oenruil *oHe oJIap/bl epKIH aFbIH/bl IIAFBIH Cy AJIEKTP CTaHLMSIIAPbl MEH JUBEPCUSIIBIK eIl
Oemyre Oonaapl. COHFBICHI KETKi3y KaHAJIBIH jKOHE KBICBIMIBI KYOBIPJBI Cally/bl Tajlaml eTell.
OchbIHBI €cKepe OTHIPHII, 013 OJapbl 63 KapaybIMbI3/IaH aJIbIM TaCTAAbIK XKOHE THAPOTEXHUKAIBIK
KYPBUIBICTap/Ibl CalMaii-aK Cy aFbIHBIHBIH SHEPTHUSCHIH AJIbII TACTail OTBIPBIN, CY aFbIHAAPBIHBIH
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MaHBIHJAFBl OOBEKTUIEepAl OamamMalibl JIEKTPMEH >KaOAbIKTayFa apHalIFaH THUAPOCTATUKAIIBIK
0achl TOMEH KYH€ YIIIIH HET13/IeITeH eCeNTey 9/IICTePiH KapacThIPIBIK.

AFBIHIIBI CYIBIH KyaThIH €CENTey OIICTeMeCi AaFbIHHBIH MOJIIEPIMEH JKOHE AaFblH
KBUIIAM/IBIFBIMEH CHUTIATTaabl. AFBIH TOCEHIIN - KOJIIICHCH KHMAaHBIH ay/laHbl JKOHE EHICi.
HlarbiH Cy 9JEKTp CTAHIUACBHIHBIH TYpPOMHACHIH OacKapaTbhlH €pKiH aFbIHHBIH Oenriii Oip
OPHBIH/IA AJIBIHFAH 3JICKTP SHEPTHACHIHBIH MOJIIICPIH Keleci TeHACYJIepi maiaanaHa OThIPBII
ecenteyre Oonaabl:

Kyar: P=0,098Q H, kBt 1)
MyHAarbl H - TONBIK ruipocTaTuKaibIK 0ac (M);
Q- Cy IIBIFBIHBI, M Q=7td2V/4(n/ce1<) 2
N-TypOUHaHBIH KYMBIC JOHTEIIETTHIH alHATY KbUITaM/IbIFbI:
n=Q s gH (06/MuH.) 3)
CopnaH KeiliH arbIH aFbIHBIHBIH KyaThl N O€T aHBIKTaJIaIbl:
Nemp=d’sv®/n8 (4)

MYH/IaFbI S-aFbIHHBIH KOJJICHCH KHMAaChl (Mz);
g-=9,8 M/ ¢, epKiH TYCY *KbUITaMJIbIFbI;
d - )KyMBIC JeHreIeriniy auameTpi (M);
VBX, VBBIX - )KYMBIC TOHTCICKTEPIHJIET] KipY jKOHE HIBIFY aFbIHBIHBIH
KBUTAAMIIBIFBI (M/cek). KbIChIMABI ecKepe OTBIPHIN h aFblH KyaThl:
P,=pQ [gH+(V26x'V28th)/ 2] ®)
An xo3ranTKbIbl 0ap TypOuHanbsiH [1OK-iH ecenke anranna, mukpo COC
KyaThl TCH
Pcrc=0,098 5P, (6)
Kananan Gacray ymriH sxydeHiH Taimautiri 50% kypaiael genik, srany=0,5.
CopaH KeifiH aJbIHFaH amanap 3JeKTP SHEPTUACHIH aHBIKTAy YIIiH (hopMyIa
KOJIJITaHBLIAbI:
P=0,5Q*H @)
Ocplnaiiiia, 6episireH SHePTUs MOJIILEPIH ally YIIiH KaXeTTi THAPOCTATHKAIIBIK
KBICBIM:
H=P/0,5Q (8)
IMapocraTuKa bk KBICBIMHBIH MOJIIIEpi alTapIbIKTai (CapKpIpamMaiarsl CUSKTHI) HeMece
a3 0omybl MyMKiH. LIBIHABIFBIHAA, SHEPTUS CYABIH KYPBUIBIMHBIH JKOFapFbl KaFbIHAH OHBIH
HETi31He KaHIIAIBIKTBI THIM/II KETKI31JIETIHIHE OalIaHbICThI 60a1b! (KOJITaHBLIATBIH KYOBIPIBIH
Y3bIH/IBIFBIHA, OJIIIEMIHE JKOHE TYpiHe OalIaHbICTHI).
Conpa sHeprust KaHIAIBIKTHI TUIM1 TYPJIE 3JIEKTP SHEPTUsIChIHA aliHaIa/Ibl.
XKyilene S>KETKUTIKTI THAPOCTATHKANBIK KBICBIM >KOHE Cy aFblHBl (aFbIHBI) OONFaH
yKarmaiia.
Ocpl Oanteig asceiHna CeIpfapus ©3€HIHIH apHACBHIHAAFbl aBTOHOMBI TYTHIHYIIBLIAP
YIIIH OHJIPUICTIH OJJIEKTP DHEPIHACHIHBIH KeJeMiH aHbIKTaiMmbi3  erepy=0.8,v,—6m/c,
Vgor=2M/c, H=1.5M., Q=0.6-6 m/c apanbIFbiHAa ©3reprex/ie:

Pmy'ﬁﬁ-: np Q[g H+ (vzsx'vzeblx)/z]; KBT (9)

Hormxkennep Men Ttanpaynap. bi3 eH KyaTThl IMIaFblH Cy OQJIGKTP CTaHIUSCHIH
IIaKbIpaMbI3, 013 kes0ey oci Oap yJIKeH KajlakTap/bl YCbIHaMbI3.bi3 e3repTkeH 1aFblH Cy 3JIeKTp
cTaHIMsCHl epkiH arbiHAa 90 kBT-ka aeilin KyaT amyra MyMKIHZIK Oepeni.lnapaBiukanbi
KYpPBUIBIMIAPCHI3 KacayFa MYMKIHIIK Oepelll KOHE OChl KyaTThUIBIK CTaHIMsJIAphl YIIiH
KETKUTIKTI MoOWIbl. ['mapoarperat e3eH *arachlHJa KO3FaJaThIH HETi3re opHaThuFaH.OChTIH
€HiCl »KaFayayJblH €HICIMEH KaMTamachbl3 eriieni. byn kepi MHCYyNbT Ke3iHjae TINTi eTe YJIKEeH
KaJIaKTap/IbIH ©3€HHEH IIBIFybIHA MYMKIHIIK Oepeni. Herizmeri kamakTapabl Koiaay OpPTabIK
OCbTI TYCipeli, OFaH T€HEpaTOpPIbIH aiHady KbUITAMIBIFBIH apTTBIPYFa apHajFraH Oepiiic

45



KOpaObl JK9HE TeHEePaTOPIbIH 631 OpHATHUIFaH.

L

1.5:10
1474107
1=10°
PTY;
5:10*
4
1.474x10"
0
0 2 4 6
0.6, Q0 B,

1 - cyper — Cy aFbIHBIHBIH KbLIIaMABIFbIHA (Q) Kapchl THAPOTYPOMHAHBIH KyaThl (Pty)

[TprmakThiH ~ KYpICIHAETT  KiZIpiC  MBIIAKTBIH ~ Y3BIHABIFEI ~ OOWBIHINIA  OPTYPIIl
nepuepusIIbIK KBUIIAMIBIKTapFa OaiJIaHBICTEI MYMKIH, COJAaH KEWiH OyJI KeMIIUTIKTI CyFa
OaThIPbUTFaH MBIIIAKTHIH Y3bIH/IBIFBIH a3aiTy apKbUIbI ©Teyre Typa Kenenl. Kes kenreH xarmaiiga
KYPBUIBIMAAPBI CATBICTHIPY JKOHE OJIAPJABIH CUTIATTaMAaJIapbIH OJIIICY YIIH TOJNBIK ayKbIMJIBI
SKCIIEPUMEHTTEP KYprizy KaxkeT. On YIIIH HWHCTUTYTTa LIAFbIH Cy AJIEKTP CTAHIUSCHIHBIH
3epTXaHachl OOJybl JKOHE KOHABIPFBUIAPIBI JKOFAphl TOK, OWIKTIK aWbIPMAIIBUIBIFBIH ayFa
MYMKIHJIK OepeTiH 6aKplIay-eiey KypaaaapbIMeH ka0 IbIKTay *KOHE alllbIK TUIITI OaFbITTAYIIIbI
KaJlaKIia 00JIybl KaxKeT.

Oniey GererTepi MeH olIipy KaOIObIFbl 2-CypeTTe KOPCETUITeH YITrijepii cUmarrayra
apHAJIFaH acnanTap >KHHAFBIH TOJIBIKTRIPAIbI. benrineymep:

. Cy bLABICHI;

. AFBIH/IBI PETTEUTIH KJIamaHaap MEH XKanKbIIITap;

. Keigam ToK;

. ApHaiibl KanuOpiey/i naiiiagana oTeIpbI Oererrepai eney, Q emney;
. JKymbIC 1eHTeneriniH TapTy MOMEHTTEPIH OJIIEYTe apHAIFaH KYPBUIFBL;
. BarpITTayIIb! anmapar »xoHe JKYMBIC JIOHTeIIeT,

. Copy KyOBIpBI;

. Epkin arpiH/1a TOHTENEKTIH ChIHAK MOJIEI;

. I'eneparop.

O 001N DN b W~

a) 0)

2 — cypeT. a) YJIKeH KY31i MHKPO TypOuHa, 0) SIKCIePUMEHTTIK CTE€HT

KopbIThIHABI. JKyMBICTa THIPOIHEPTETUKATIBIK PECYPCTAPIBIH Kall-KyiHE Tanaay )KoHe
Kazakcranmarpl IaFblH Cy 2JIEKTp CTaHIMSIIAPBIH €HTi3y Mocenenepi KapacTeipbuirad. LllareiH
Cy DJIEKTP CTAaHUUSIAPBIH 1CKE achIpy JKOHE €HTi3y VIIIH IIaFbIH Cy JIEKTP CTaHIMsIapbIHAH
9JICKTP  DHEPrHSCHIH  OHAIPYAIH  TEXHOJOTHSJIBIK  TPOIECIH  3epAeiiey  KaxerT.
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MukporuapaBIuKanblK TypOMHAHBIH KyaThlH €celnTey anroputMmuepiH kacamn, Ceipmapust
©3CHIHIH apHACBhIHJIaFbl aBTOHOMJIBI TYTHIHYIIBUIAP YIIIH OHIIPUICTIH 3JCKTP SHEPTHUSCHIHBIH
MOJIIIEPiH aHBIKTAIBIK.
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PA3PABOTKA METOJUKH PACYETA U CO3IAHUE S5KCIIEPUMEHTAJIBHOI'O
CTEHIA MAJIOU TUAPOSJIEKTPOCTAHIIMHN

Koiimmen T.K., 10KkTOp TEXHHYECKUX HaAYK, podeccop
Aiitmaranoer O.A., MarucTpant
Taeybaesa I'.b., maructpant

Kuoisvinopouncxuil ynusepcumem umenu Kopkoim Ama, 2. Kvizvinopoa, Kazaxcman

AnHoTauus. B Ka3zaxcrane B mocnenHee BpeMs pacTeT HHTEpPEC K Majlod 3HEPreTHKE B
COBPEMEHHBIX YCIIOBHAX H3-3a TPYOHOCTEH ¢ oOecredeHrneM 3JIEKTPO3IHEpruel oT MOIIHBIX cTaHuuid.K
OJTHOM M3 HUX MBI MOJKEM OTHECTH MaJIOMOIIIHbIE THIPOAIEKTPOCTAHIINH. | MAPOITEKTPOCTAHIINN MaJION
MOIIHOCTH HMMEIOT Ps TNPEeUMYIIeCTB, HanmOoyiee BaXXHBIMM U3 KOTOPBIX SIBJISIIOTCS SKOJIOTHYECKas
0e30macHOCTH M OTCYTCTBHE BBIOPOCOB B OKPYXKAIOLIYI0 Cpeay. 3aK/IIOYMTENIbHBIA  3Taml
3IIEKTPOMEXaHNYeCcKask SHEPTHsl yTeM MPeoOpa30BaHusl THAPOIIEKTPOCTAHIINH, C IOJTHBIM [TOTEHIIMAIOM
JUIA  OpOLUCHMS CEeJNbCKOro Xo3sificrBa. B pabore MOXHO uccienoBaTh, JIEMOHCTPUPOBATH
TEXHOJIOTMUYECKUE MPOLECCHI, TPOUCXOIAIINE HA MAJIBIX THAPOIEKTPOCTAHLIUAX.

B xopae pacuera ObTH yduTeHBI c110cO0BI 3()()EKTUBHOTO HCIIOIB30BAHUS BOJBI B 3aBUCHUMOCTH OT
HEOOXOIUMOM BBICOTHI BEPXHETO W HIKHETO BOAHBIX OacceiHOB. M Tak mpH BpallleHWH MOTOKA BOABI B
JomnacTu pabouero kojeca TypOoreHeparopa Ha Baly TYpOMHBI CO3JaeTCs KPYTSAIINIT MOMEHT, ITOITOMY
pOTOp TeHepaTopa IOJKIIOYEH K Bally paOouero koseca, B KOTOPOM YYTE€HAa BEJIMYMHA, HA KOTOPYIO
pasmenieHa 0OMoTKa Bo30yxaeHus. B pabote paccmarpuBaeTcs pa3paboTKa METOJUKH pacueTa CUCTEMbI
C HHM3KHM THIPOCTATHYECKHM HAIOpPOM JJIsi 3JIEKTPOCHAOKEHUS OOBEKTOB, PACTIONOKEHHBIX BOJH3H
BOJIOTOKOB, C yJAJI€HHEM JHEPTUU W3 BOAOTOKAa 0€3 CTPOMTENbCTBA THMAPOTEXHHYECKHX COOPYKEHHUH.
Mertouka pacyeTa MOITHOCTH CTOKA XapaKTEPU3YyETCs BETMUYNHON CTOKA U CKOPOCTBIO IMOTOKA.

Kirouesbie ciioBa: mukpo ['DC, rugpocraTudeckas Toj0BKa, HOTOK BOJIBI, HIKHHHN Obed.
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DEVELOPMENT OF CALCULATION METHODS AND CREATION OF AN EXPERIMENTAL
STAND OF A SMALL HYDROELECTRIC POWER PLANT

Koishiev T.K., Doctor of Technical Sciences, Professor
Aitmaganbet O.A., master's student
Tleubaeva G.B., master's student

Korkyt Ata Kyzylorda University, Kyzylorda city, Kazakhstan

Annotation. Kazakhstan has recently been growing interest in small-scale energy in modern
conditions due to difficulties in providing electricity from powerful stations.We can include low-power
hydroelectric power plants to one of them.Low-power hydroelectric power plants have a number of
advantages, the most important of which are environmental safety and the absence of emissions into the
environment. The final stage is electromechanical energy by converting a hydroelectric power plant,
with full potential for agricultural irrigation.In the work, it is possible to investigate and demonstrate
technological processes occurring at small hydroelectric power plants.

The calculation took into account the ways of efficient use of water, depending on the required
height of the upper and lower water basins. And so, when the water flow rotates in the turbine generator
impeller blades, a torque is created on the turbine shaft, so the generator rotor is connected to the
impeller shaft, which takes into account the value to which the excitation winding is placed.The paper
considers the development of a methodology for calculating a system with low hydrostatic pressure for
power supply of objects located near watercourses, with the removal of energy from the watercourse
without the construction of hydraulic structures.The method of calculating the drain capacity is
characterized by the amount of runoff and the flow rate.

Keywords: micro hydroelectric power station, hydrostatic head, water flow, downstream.
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L«Kazaxk ynmmux azpapnvix sepmmey ynusepcumemi»n KAEK, Anmamol k., Kazakeman
2
«Kazak 6ay-6axwa wapyauslivlebl evlivimu-sepmmey uncmumymoiy KIUIC, Anmamer K., Kazakcman

Angarna. byn makanmaga MemCT 53136 xampikapanibIK CTaHAApTBI MEH TOYEJCi3 MEMIIEKETTep
JIOCTACTBIFBI €NAEPiHIe KapTON TYKBIMBIH CepTH(UKATTAY YIIiH Heri3 OONbIN TaObUTaThIH Eypasusiibik
9KOHOMHKAJIIBIK KOMHUCCHSHBIH S-1 CTaHAZApPTHIHBIH epeXeNepiH CaJbICTBIPy KapacThlpbUiFaH. S-1
CTaHAapTBl COPTTHIH Oipereimiri MeH Ta3albIFblHA, AachUl TYKBIMIBUIBIFBIHA (SIFHA — QJIJBIHFBI
TYKBIMAAP/IBIH TA3aJIbIFbl), OaKbUIayFa, KOMMEPLIMSUIBIK callaFa HEMeCe OHIMIe acep eTeTiH aypyiap MeH
3USHKECTEPre, CHIPTKBI cana MeH (PM3HOJIOTHSAFa KAThICTHI CepTU(UKATTAY apKbUIBI OaKbUIAHATHIH calara
KOMBUIATHIH Tajlanrapisl cumarTaiisl. byn crangapr EypomnanblH 0apiiblk engepiMeH SKOHOMHUKAIBIK
KapbIM-KaTbIHACKa, COHBIMEH KaTap peciyOiMKaga KapTol TYKbIMBIH OHIIpY/i )KaHa JACHTeire bFapyFa
oI amanbl. KapTon TYKBIMBIH cepTH(HKATTAy KYHECiH YHBIMAACTHIPY 1IIKI HAPBIKKA /1a, SKCIIOPTKA Ja
JKOFaphl camalibl TYKBIMIBIK MaTepuall OHIIpydi KamTaMachl3 eTyre MyMKiHAik Oepeni. Con ceGemnrti
KapTONl TYKbIMBIH CepTH(UKATTay XYHECiH YHBIMAACTBIPY iIIKI HapbhlKKa Ia, SKCIOPTKA Aa >KOFaphl
canayibl OTHIPFBI3Y MaTepUaJIapblH OHIIPYIl KaMTaMachl3 €Tyre MYMKIHJIIK OEpeTiHiH ecKepe OTBIPHIT
Kazakcran PecrmyOnukacelHma KapTon TYKBIMJIIQPBIH —TEKCEpy JKoHEe cepThuduKaTTay KyieciH
KaJIBIITACTBIPY YIIiH JKETEKII eJJIep/Ieri KapTol TYKbIMAAPEIH TEKCEPY XKoHe cepTH(HKATTAy KyHeepiH
3eprrey ywiH bipikkeH yirrap yibiMel Eypasusiiblk S5KOHOMUKAIBIK KOMUCCHSHBIH S-1 craHzapThiHA
JKYTIHY KOKETTIIT TYBIHAAIBI.

Tipek ce3aep: TYKBIMIBIK KapTOIl, CTAaHAAPT, KIaccu(uKaius, camna, ceprudpukarray xyieci

Kipicne. Kapromn - 6yt a3bIK-TYIK ce0eTiH/IE aTMacThIPbIIIMANTBIH CTPATETUSIIBIK Tayap.
TykpIM mapyamsUibiFbl KazakcTangarbl KapTon ©HJIPICIHIH MEPCHEeKTUBAIAPBIH aHBIKTAN bl
Enperi TYKbIMIBIK KapTOIN HApBIFBI IIIKI HApBIKTA Ja, UMIOPTTAa Ja KaTaH OakbpLIayIbl KasKeT
etenl. TYKbIMIBIK KapTONTHI CepTU(UKATTAY KYHECIH YHBIMAACTBIPY OTAHJIBIK HApbIK YLIIH JIE,
OKCHOPT YLIIH JIe camajibl OTBIPFBI3Y >KYMBICHIHBIH JKYPIi3UlylH KaMTaMachl3 €TYre BIKIajl
JKacaapbl.

Kazakcran PecniyOinkachl ayKbIMBIHAAFBI QJ1€YMETTIK-3KOHOMHUKAIBIK JaMy MakcaTTaphl
YIIIH MIHJIETTEpJIH ©3€KTLIir, MbIHaJall MEMJIEKETTIK CTPaTerHsuIbIK KyXaTTapja KepiHic
TaIlThI:

- AOK namerryneig 2017-2021 xpuigapra apHaiFaH MEMIICKETTIK OaraapiaMachl;

- Kazakcran Pecny6nukaceinbiy [Ipesunenti K. TokaeBTbiH 2019 XbUTFbI 2 KbIpKYHEKTeT1
«CBIHAAPIBI KOFaMBIK Auanor — Ka3zakcTaHHBIH TYpPaKThUIBIFBI MEH OPKEHACYIHIH HETi31» aTThl
2030 xpUTFa apHaAJIFaH xojaaysl [1];

- Memisieker bacmbiceiabiH 2017 xputrbl 31 KaHTapmarel  Kazakcran — xankbiHa
Konnaysi[2];

- 2018 xbunFpl KaHTap «TOPTIHIIT OHEPKICINTIK PEBONIONUS YKaFIaWbIHIAFbl JaMYyIbIH
KaHa MyYMKiHIikTepi» [3];

Mewmneker bacmpicbiabiy 2012 xburbel 14 xenTokcanmarbel  «Kazakcran-2050
«Ctparerusicel» atThl Kazakcran xankbina JXKonnayst [4].
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Kazakcranmarsl KapTONTBHIH TYKBIM IIAPYyalTbIIBIFGI )KYHECI Ka3ipri 3aMaHFbl TalalTapFa
caii 00yBI YIITiH JKaHFBIPTYABI KXKET eTei. Enmeri KapTom TYKbIMbI HApBIFBI 11IKI HApPBIKTA J1a,
UMIIOPTTA Ja KaraH Oakpuiaynbl KaxeT ereni. KeOiHece OTaHABIK OHAIpicTe €, MIETEIIiK
KOHTpaOaH/Ja/1a J1a canachl TOMEH TYKBIMJBIK MaTepHaap aHbIKTadalbl, OYJI eriCTiK KOPhIHBIH
a3 0oJTybIHAa TOMEH JKOHE aypyIbIH TapalyblHa oKeneni. [mki HapbIK YIIiH A€, CHIPTKbI HapbhIKKa
9KCIIOPTTAy YILIIH JI€ camajbl OHIM OHAIPY YIUIH TYKBIMIBIK OHE OTHIPFBI3BLIATHIH MaTepHall
CaThII ajaThiH (hepMepiIepIiH KYKbIKTapbIH KOpFay Kaxer [5].

TyKbIMABIK KapTOIl OHJIPICIHIH HETi31 acmeKTi — OHIIpIC Mpolecci Ke3iHIe >KOFapFbl
camayibl >KYMBICTBI KaMTaMachl3 €Ty, SFHHU CalaHbl CeHIMAl Oaramay KoHEe THiMIiI Oakpuiay
JKyHeciH Kypy. OHAIpICTi )Ky3ere achlpyablH HETi3Ti Tajadbl — TYKBIMHBIH COPTHI KOHE €riCTIK
JKAMIIBI TOJNBIK aKmaparTbiy 00ybl. Camanbl Oaranay HOTHXKeENEpi, OHBIH IMIHAC XaTbIKAPaIbIK
meHoOepaeri tamantapAblH opbiHAay THIC. Con cebenTi TYKBIMJABIK KapTOINTHI Oaranay
CTaHJAPTTHI AMIICTEPMEH JKY3€Tre acaabl )KOHE KYKBIKTBIK aKTIJIEPMEH PETTEINe/.

Kazakcran PecmyOnukacbiHaa  TYKbIM — IIApyallbUIBIFBI  Typajbl  3aH  TYKBIM
[IapYaIIbUIBIFBl CATACHIHIIAFBI KBI3METTI JKy3eTe achIPyAbIH KYKBIKTHIK, YKOHOMHKAJIBIK JKOHE
YUBIMIACTBHIPYIIBUIBIK ~ HETI3JIepiH  alKbIHAAWIBl JKOHE TYKBIM IIapyallblIbIFbl  KYHECiH
YHUBIMIACTBIPY MEH OHBIH JKYMBIC ICTCYiH JKOHE TYKBIM MIapyalllbUIBIFBIHA MEMIICKETTIK
OakpUIayapl peTTeyre OaFbITTalFaH, aybUl MIAPYallbUIBIFBI TYKBIMIAPBIH OHIPY, dailblHOay,
OHJICYy, CaKTay, TachIMaliay, OTKI3y JoHe maimanmany. Yokurerti opranabl Kazakcran
PecnyOnukachibiH YKiMeTi aiikpiHgai b1 [6].

CepTudukarrayaplH HETi3T1 MaKCcaTTaphl:

- aJaMJapIbIH ©Mipl MEH JIEHCAYJIbIFbl YIIIH ©HIMIEP/iH, MPOLECTEP/IiH, KYMBICTAP/IbIH,
KBI3METTEPIIH KAYINCI3IiriH KAMTaMackI3 eTy;

- OHIM MEH KbI3MET Carachl MocCeJeIepiH/ie TYTHIHYIIBUIAPABIH MY IIENIePiH KOpray;

cayJaJarbl TEXHHUKAIBIK KeISpriIep/al KO, OHIMHIH IIIKi JKOHE CHIPTKBI HApPBIKTAFbI
Oocekere KaOUIETTUIINH KaMTaMachl3 eTy;

- KazakcranuelH OipblHFail Tayap HapBIFBIHAAFBl JKEKE JKOHE 3aHAbl TYJIFajIapiblH
KbI3METIHE, COH/Iali-aK XaJIbIKapaliblK IKOHOMUKAIBIK, FHUIBIMU-TEXHUKAIBIK BIHTBIMAKTACTHIKKA
JKOHE XaJIbIKapaliblK cay/ara KaThICy YIIH KaKeTTi yaraaiaap skacay [7].

Ceptudukarrayra apHajqFaH HOPMATHUBTIK KyXarTrapAa OenriieHreH —TajamnTtap
FBUIBIMHBIH, T€XHUKAHBIH XOHE TEXHOJIOTHSHBIH Ka3ipri 3aMaHFbl KETICTIKTEPIHE HETi3enyl,
XalbIKapalblK  (OHIpIIK) CcTaHAApTTap[blH  TalanTapblHa, CTaHAApPTTAy epekesepiHe,
HOpMaJlapblHa YXOHE YCBIHBIMJApbIHA COliKec OO0JIybl, OHIMII TMaianaHy, OpbIHIAY MIAPTTAPBIH
eckepy Kaxer [8].

ConbiMeH KaTap, cepTudukarray OONBIHIIA HOPMATUBTIK KY)KAaTTapJblH TaJlalTapbl
XalbIKapalblK cayJaja KOChIMINA KeIeprijiep TyablpMaybl Kepek. HopMaTuBTIK KyKaTTapMeH
perTeneTiH cepruduKarTay epexernepi MEH TOpTIOl oJapHblH IIBIKKAH JKEpIHE KapaMacTaH
OTaHJIBIK OHIMTIE JIe, UMIIOPTTHIK OHIMTe e Oipaei 60ysl kepek [9].

Ceptudukarray cxeMmachlH KaTaH CaKTay TYKbIM CallachblH JIEMIIK CTaHAapTTap
JIeHreiline KeTepyre bIKNan ereli. TYKbIMIBIK KapToIl eCipyAiH KOFapFbl JeHTreline enimizeri
OlpkaTap KOMIAHUSUIAp MEH 6HJIpic opblHAapbl Kon xkerkizni. ller ennepaeri eHuipicke
KOWBLIFAH peKIlle Talal MeH Ko3KapacTapbIHBIH HOTIKECIHJE Ka3ipri TaHAa ONapAblH HapbIFbI
KOFaprbl cypaHbicka ue. CepTudukarray *eHIHJErl OpraH eHJIPIC TEeXHOJOTUSCHIH Oakbuiay
HOTIKENIEPIHIH, COHBIMEH KaTap ajblHFaH KOPCeTKITepaiH OeNriieHreH HopMajapra
CoMKecTIriH ausIkTaiab! [ 10].

bipikken ¥narrap ¥iteiMbiHblH Eypomansik Oxonomukanblk KomuccusiceiabiH (BYY
EDK) Aybul mapyalibulblFbl cana CTaHJapTTapbl KOHIHJET1 KYMBIC TOOBIHBIH KY3BIPBIHIAFbI
KapTOIl TYKBIMBIHBIH CTaHAAPTBIH 93ipJiey KOHIHJErT MaMaHJaHIBIPBUTFAH 06JIM TYKBIMHBIH
cepTudukaTTay KoHEe KOMMepUUsIIbIK canachiH Oakpuiay yuriH bBYY EDK tykemmasl kapron S-1
cTaHgapThiH OekiTTi. CTaHAapT camaHbl cepTU(UKATTAYABIH YHIECTIpUIreH *KYHECiH Kypy, OHbI
naiijanaHyapl bIHTAJAHABIPY JKOHE KapTON TYKbIMBIHA AapHajdfaH YHWIECTIpUIreH camna
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TalanTapblH AaHBIKTAy AapKbUIbl TYKBIMJABIK KapTONTBIH Ol  XaJbIKapalblK cayJdachlHa
KOpJIEMIECY YIIIIH TYHUESKY3UTK ATATOHIBIK CTAaHAAPT PETIHAC KbI3MET eTyre apHayFaH [11].

TykpIMIBIK KapTON TYKbIMBbIHA S-1 cTtanmapTeiMeH Koca MemCT 33996 [12] cranmapTsr
Koanbuiagbl. Exi cTaHAapTThIH albIpMallbUIBIFBl ME@H YKCACTBIFBIH 3€pJiesiey MaKCaThIHIa
KeJeciiel Tanmaynap Kyprizuiii.

3epTTey MaTepuaiapbl MeH daicTepi. OHIMHIH aHbIKTaMachl. TYKBIMJIBIK KapTOIITHIH
carma Oaranay MakcaTbiHaa bY¥-ma S-1 cranpgaptel Konpmanbutagsl [11], Oyn crangapt BY Y-
HBIH KYpaMblHAa KIpPEeTiH eJep apachlHIarbl XaJlbIKapajblK cayJara TYCETIH KoHE oJjap
UMIIOPTTANTHIH TYKBIMJBIK KapTOINTBHIH TayapiibIK CamachblH CepTHQUKATTAY KOHE OakplIayra
KATBICTHI )KYMBIC aTKapajbl. ¥ CHIHBUIBIN OTHIPFaH CTaHAAPT TYKBIMJBIK KapTOIKa €Ki jKaraaiaa
KOJIJTaHbLJIMAWIbI, OJIap:

- OKCIIEPUMEHTTIK HEMece FhUIBIMU MaKcaTTapFa apHaJFaH >KaFaainap/a,

- CYpBINTaY )KYMBICTAphIHA apHAJIIFAH XKaFIainapaa,;

JlerenMeH, KapTom TYKBIMBIHBIH camachl oOpKallaH pPEecMHU YOKUIETTI OpraHMeH
KYKaTTanybl KepeK. TYKBIMIBIK KapTON CTAaHAAPTHIHBIH OPTYPJIUIIKKE KATBICTHI epexelepi
Oekitinren. Koceimiia  KOHCympTamusuiap Kyprizy MakcateiHna Amepuka  Kypama
[ITaTTapbIHBIH €CcKepTIeci OOWBIHINA, COPTTApP CTAaHAAPTKA KOMMEPIUSIIBIK €MeC YHBbIMHAH
peCMHU cHIaTTaMa MEH aHbIKTaMalblK YJITiHI aJiFaH JKaFjaija FaHa CHTrI3UIenl. OPTYPIIUIK
OacKkayiap/iaH epeKIIeNieHyl KepeK, oCIMIIKTEep/IiH KaHa COPTTAPhIH KOPFAyJbIH XaJIBIKAPATBIK
0Jlarbl HYCKayJlapblHa COMKEC, TYPAKThI KOHE OHBbI COMKECTEHIIPY/Il KaMTaMachl3 eTeTiH Oenrire
ue 00JIyBI Kepek.

Kenmeci  TykKbIMABIK  KapTOm  OHIMJEPIHIH  calachblHa  KOWBUIATBIH  TajlanTap
KapacTeIpbutaibl. OCBI CTaHAAPTTHIH MAaKCaThl TYKBIMIBIK KapTONTHI JalbIHAaFaHHAH >KOHE
OyBIN-TYIOZEH KeHiH OJKCHOPTTHIK Oakbuiay CaThICBIHA OHBIH carnachlHa KOMBLIATHIH
TajanTap/abl aHbIKTAy OOJIbIN TaObLIa/Ibl.

A. MuHUMaIIbI TananTap

TyYKpIMIBIK KapTONTHIH KayilTi aypylap MeH 3USHKECTEPJICH, COHJAH-aK TYKbIM
MaTepuasblHbIH CalachlH TOMEHIETETIH Ke3-KeITeH akaylapAaH iC JKy3iHJe 3aKbIMIaIMaybl
kepek. O CBIPTBIHAH KYpFaK OOJIybl KEPEK KOHE HOpMara CoiKec MIlliHI cakTaly KaxkeT. by
Tajantap CTaHAapTTap MEH KOCBIMINA TalanTapJbl €CKEePE OTBHIPHIN OPBIHAATYBl MIHAETTI.
TyYKbIMABIK KapTONTBIH OCIPUIETIH JaKbUIIAPhl [J1d, TYKBIMABIK KapTONTBIH ©31 A€ 6ecy
WHTHOUTOPIAphIMEH OHIETIMEY1 KepeK.

B. XKikrey

TYKBIMIBIK KapTON TOMEHJE KOPCETIITeH COPTTap MEH HOopMallapFa COWKec KIKTEelel.
Kikteny mporecci eHAIpylll enie pecMu OakpuiayFa KaTajapl. TeMEeHAE aHbIKTalIFaH YII
CaHATTHIH OpPKANCHICHIHIA TYKBIMBIK KapTOIl €Ki TUTIKE OeiHeIi:

I) Heri3ri TYKbIM MaTepuabIH 1alibIH/IayFa apHaJIFaH KapToll CaHaThl

a) HETi3T1 TYKBIMIBIK MaTepuasibl JalblHIayFa KOJJAAHBUIATHIH KApTOI KJIACHI TiKeNen
BEreTaTuBTi Ko0eto apkbuibl ecipiieni xkoHe o I, 11, Il sxone IV Kockimmanapaa xepceriirexn
TaJlanTapra skayarn OepeTiH OipiHII YpIaKThIH 6CKIHAEpl MEH TYHHEKTepi O0Iybl MYMKIH.

0) HEri3Ti TYKBIMIBIK MaTepHaIbl JalbIHIAyFa apHAJIFaH KapTOMNTHIH KJachkl Janaaa
KOOEUTY apKbLIbl aTbIHFAH JKOHE aJIJIBIHFBI HET13T1 TYKBIM/IBIK KapTOIKa COWKeC Kelleli COHBIMEH
karap II, III »xone IV xockiMmImmanapaa kepceTiireH TajlarTapra skayan oepe/i.

IT) Heri3ri TYKbIMIBIK KapTOINTHIH CaHATHI.

byn canHarka Herisri TYKbIMIBIK MaTepualJlbl ajly apHaJfaH HeMmece JailbIHayFa
apHanFaH, HEMece YITTHIK cepTU(UKATTay XYMECIHIH apHailbl epiKelepiHe COMKeC albIHFaH
’KOHE HEeTri31HEeH MIApTThl TYKBIMJBIK KapTON 6HJAIpyre apHaJfaH KapTONTaH Tieled allbIHFaH
TYKBIMJIBIK KapTOII )KaTabl.

[IT) KOHIUTIUSITBIK TYKBIMIBIK KAPTOII CAHATHI.

Byn canaTka Heri3ri TYKbIMABIK MaTepHAIAbl JaiibIHIayFa apHAIFaH KapTOINTaH, HEeTi3ri
TYKBIMJIBIK KapTONTaH HEMece IIapTThl TYKBIMJIBIK KAapTONTaH ajblHFaH ©HIMJIEP, COHBIMEH
KaTap HETi31HeH TYKbIMHAH 0acKa KapToN eHIIpyre apHalFaH TYKBIMJIBIK KapPTOII KaTaIbl.
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IV) Jlanansik yprak

¥pnakrap caHbl TUNTEpiHE OaiIaHBICTBI KOochIMIIa Xiktenyli Mymkid (PP1, PP2 sxone
1.0.). Ochbnaiilna, TUNTEPAIH KIKTEMyiHJEe OJapAbl OHAll aXbIpaTy MaKCaThIHIA aTylap >KoHE
pETTIK HOMIIIepMeH OenrineHemi (Mpicanbl, Heri3ri TyKbiM [ PP3, mapttel TyKeiM [ PP3).

TyYKbIMIBIK ~ KapTONTHl ~ KalmuOpieyre KaTbICTBl —epexenepre Tajjay JKacaublk.
KanuGpineyre KaTblcThl €H MUHMMAJIbl TalalTap, HeTi3r1 TYKbIMJIBIK MaTepUaiibl JaibiHaayFa
apHaJFaH KapTONKa KoJlaHbUIMal bl bekitinren tananrap OoiiblHIIA TyHHEKTEpAiH Kejaemi 28
MM IIapIIbl TECIKTEp apKbLIbI OTIEUTIHACH OO0y KaKeT, COHbIMEH KaTap TYWHEKTEpiHIH
Y3BIHJBIFBI OpTallla aifaHAa, €H YJIKeH CHIHCH KEMIHJEe €Ki ece acaThlH COPTTapbliH
KapacThIpaThlH O0JICaK IIaplibl TECIKTEpl KeMiHe 25 MM - JieH acnaybl Kaxer . TyliHekTep eTe
YJIKeH OousiFaH Karaaija »oHe eimeMi 35 MM OonaThlH TOPTOYPHIITHI TECIKTEPJCH OTIIEreH
XKaraaia, eH YJIKEeH jKOHEe €H Killll eJIeMep apachlHAarbl allbIpMalIbUIBIK 5-K€ KeOEeHTUIreH
CaHMEH KepCeTiIei.

TyKbIMIBIK KapTON MHapTHACBIHAAFbI TYWHEK MeJIHIepiHAeri MaKCHUMajabl aybITKYyJap
OoJrFaH jKarziaiia, erep caThll alylibl MEH CaTyIIbl OyJI TajlalmTapMeH KeJlicrece, €Ki MIapIibl
TECIKTIH eJIeM/Iepi apachlHAaFbl ailblpMabuIbIK 20 MM-€H acalThIHal 00Tybl KaXeT.

Memmepi OGolbIHIIA TO3IMAUTIKKE KaTBICTHI epexenepre Tanaay. llaptusma memmepi
KOPCETUITeH €H TOMEHI1 MeJIIepAeH Kimi TyhHekTepaiH 3% - ngaH (canmarbl OOMBIHINA)
aCIalTBIH HEMECe MOJIIIePi KOPCETUITeH eH KOFapbl MOJIIIEPIeH YIKEH TYHHeKTepAiH 3% - naH
acmaiThIH (caamarbl 0OibIHIIIA) OOTYBI MYMKIH.

1) pecmu Tayap xKarcelpMachl

TayapablH cbIpThiHa OypbIH KOJJAHBUIMaraH JKalcblpMa Kara3 >KaObICTBIPbUIAIbI,
JKarichlpMa Tayap TypiHe OailylaHbICTBI OipHemie TycrepMmer OenriieHemi. Oyap:KbI3bUT KOJIAFbI
Oap ’karchlpMa HETI3r1 TYKbIM JaibIHIayFa apHaJfaH KapTOMIEH, aK TYCTi >KalchlpMa Heri3ri
TYKBIMABIK ~KapTONIIEH, KOK JKalChlpMa MIAPTTHI TYpPAEri KapTommeH OenrijieHedi.
XKanceipmanapia BYY¥ — HbIH OekiTUINeH cTaHapTTapblHa cliTeMenep 00Iybl MYMKIH.

2) pecmu OEKITLITeH aKmapar

OpOip opaMHBIH 1LIKI XKaFbIHAA, TayapblH JKalChIPMAChIHa KOPCETUINeH aHbIKTaMallap
TOJIBIK Ka3bUTYBI THIC XKOHE OJIap MIHAETTI TYpJe Oi1p TYyCTl OOIybI KaXeT.

3) ’KkaHa KaIChIPMaHBbI Maiiianany

Erep Tayapnapapl KaiiTa TeKcepy >KYMBICTaphl XKYpri3iieTiH 0oJica, OH/Ia COJI TeKCEepiCTi
JKYPri3reH OpraH J>KalChblpMara ©31HIH MOpIH KOsJbl, KOWBIIFAaH MepJe HaKThl YaKbIThI
kepcerinenai. Tayapra *xaHa »KarcblpMa >KaOBICTBIPbUIFAH Karjaiiaa, OypbIHFBI KalChlpMalarbl
MOJIIMETTEP MIHJETTI TYP/I€ TOJBIK KOIIiPiTyl KaXeT.

4) TacsIMaiaybUIapAbIHKAIChIpMaJaphbl

Kanramanapaa tacsiManjayIiibl OpraHHbIH apHalbl XKarcelpManapbl 00Iybl MyMKiH.

5) XUMUSUIIBIK OHICY

Ke3-kenreH XuUMWIBIK 6HJEYyJepre KOJNJaHBUIATBIH KOcCHajgap TYKBIMIBIK KapTONTBIH
KaIlICBIPMAcChIH/Ia, HEMece TachIMaJayIlbl JKalchIpMachlHAAa KepceTiryi Kaxker. backa
JKaraiapaa oHIal akmapar opay KanTaMachlHBIH IIIHAEIe KOPCeTiyl MyMKIiH.

TykeiMabIK KapTon eHimzaepiHe S-1 cranpapteiMen koca MeMmCT 33996 crannmaptbl
Kosganbutaapl. byn crangaptTel Peceit memnekeriniH «bykinpeceinik kapron MemCT 33996
FBUIBIMH-3€PTTE€Y MHCTHUTYTBD» d3ipiereH. COHBIMEH KaTap KapTOIl )KoHE OacKala KeKeHicTep
KOMMTETIHIH koHe «Pecell ayblimapyamblIblK OpPTAIBIFED) KeNICiMIMEH OEKITIIreH.

Byn craHmapt TYKBIMABIK KapTONKa KOJJAHBLIAIbI JKOHE TYKBIMIBIK KapTOIKa
KOMBUTATBIH TalanTap/bl, OHbIH ilIiHAE OacTamkbpl MaTepuall MEH OHBIH CalachlH aHBIKTay
omicTepin Oenrinemi.

Crannapt Eypazusanblk ojakka Kipylll MEMIIEKETTepAiH CEeNEKUUSIIBIK JKeTICTIKTEePiHIH
TiI3UTIMIHE KATBICYIIBl €JICPIH HEMECE COJ €JJIerl HOPMATHBTIK KyXXaTTapblHIa CHTI3UITeH
TYKBIMZBIK KapTONTapbIHBIH COPTTapblH OHIIPICTIK HeMece cayaa aiHalIbIMBIHAA KOJIJaHyFa
pyYKcaT OepisireH.
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Eypasusanbslk SKOHOMHKANBIK ofakka (Oyman opi - Opmak) KaTbICyIIbl eIepAiH
CEJICKIMSITBIK JKETICTIKTEPIHIH MEMJICKETTIK TI3UTIMiHE HEMece eNJIep/iH e3Te J¢ HOPMATHUBTIK
KyKaTTapblHA CHTI3UIreH COPTTapAblH TYKBIMIBIK KapTONTAphIH OHAIPICTIK JKOHE cayna
alfHaJIBIMBIH/IA TTAKJATaHyFa JKOJ1 Oepiiei.

TYKBIMIBIK KapTON TYWHEKTEpiHIH carackl MEH OTBIPFBI3Y camachkl OOHBIHIIA KOOEro
TypJiepiHe OailylaHpICThI OipHeIe TonTapra OemiHe !

- OacTamkbl KOHE TYITHYCKA TYKBIMIBIK KapToll (YCaK ©CiMIIIK, MHKPO TYWHEKTep, YCaK
TYHHEKTEp), YCaK TYWHEKTEpHaiH OIpiHIII YPIIaFbl JKOHE CYNEP-DIIUTAIBIK TYKBIMIBIK KapTOII
(exinmn Jlama ypmarel) Kipemi. EBpomanslk  omakka KIpeTiH —enuepae KaObUlnaHFaH
Kiaccuukanusra colikec 6a3ucke aeiinri TYKbIMAbIK kapTor (PB, S).

- SJUTAIBIK TYKBIMIBIK KapTOT -CYIEp AIUTANBIK JKOHE DITUTAIBIK TYKBIMIIBIK KapPTOMTHI
KamMTuAbl. EBpomasblk cow3 enjepiHae KaObUIgaHFaH KiacCcH(UKaAIUAFa COWKEC Herisri
TyKeIMABIK KapTomn (SE, E) ToObIHa jxaTabl.

- PempOayKIMSUIBIK TYKBIMJBIK KapTON -TYKbIM MaKcaThlHAa OTKI3y YIIIH D3JIUTaJaH
KEWiHri OIpiHII KOHE EKIHII PenpoayKIHsUIApAbl, COHNIAW-aK oJlapIbl OHMIPYHIUICPAIH 63
MYKTaXJapblHa TaiianaHy YIIIH HeMece CTaHAApTThl KaObUlgaraH eJepAiH HOPMATHBTIK
KyKaTTapelHAa OENTiJICHreH TOPTIN NEeH periiaMeHTKE CoiKec MaijanaHy YVIIH KeHiHTi
penpoAyKUUATIapAsl KaMTUAbL. EBpomanblk coro3 enaepiHae KaObUIIaHFaH JKIKTEYre Coikec
cepTu(UKATTAIFaH TYKBIMIBIK KApTOI CaHATBITOOBIHA KaTa bl (A 1-A2).

3eprrey HaTHKeNAepi. TyKbIMABIK KapTon eHiMiH KapacTeipaTblH MeMCT 33996 xone
S-1 crangaprTapbl apachiHAaFkl albIPMANIBUIBIKTEI AaHBIKTAY MAKCAThIH/IA 3€PTTEY JKYMBICTAPHI
KYPri3iiai, 3epTTeyAiH HEri3ri MakcaTbl €Ki CTaHIapT apachlHIAarbl albIPMAIIbUIBIKTAp MEH
ykcacteikTapael Tangay [10]. Cranpmaprrapra Heri3gene OTBHIPBIT TYKBIMIBIK KapTONTHIH
BUPYCTapbl MEH TYKBIMIBIK aypylapblHa OallIaHbICTBl epeKIIeNiTepl aHBIKTANIbl, onap 1
KecTele KOPCETUITCH.

TyKpIMIBIK KapTON TYWHEKTEPHiH camachkl MEH OTBIPFBI3Yy camachl OOiBIHIIA KOOEro
catbicbiHa OaitmanpicTel MeMCT 33996 xone S-1 crangaprrapblHaa caHarTapra OeiiHyl 1
KecTeJle KOpCETIIreH.

1-kecre — TykbIMABIK KapTon TyiliHekTepiHiH MemMCT 39996 xone S-1 cranpaprTapbl
OolBbIHIIA cAHATTAPFA KiKTedyi

TyKBIMIBIK KapTOII TYWHEKTEPiHIH CaHATTAPFa JKIKTEIyl

MemCT 39996 Goiibiamna S-1 GotibiHIIA
TymHyCcKa KoHe PB bazuc annet kapron | bazuc annet PB
TYIHYCKA TYKBIMJIBIK S CaHaThl
KapTOTl CaHATHI OipiHII TaHATBIK Bazuc anapt
(opurunani) Oybin
ONUTaNBIK TYKBIMABIK | OipiHIII JaHAJBIK BasucTi kapTon S
KapToIN CaHAThI OyBIH CaHaThI
SE SE
E E
PenponyxTusTi Al Cepruduxarranrad |
TYKBIMJIBIK KapTOI KapToI CaHaThI
CaHAaThI A2 I

Kapron aypynapjiaH €H KeIl 3apjam IIereTiH JaKbLIAapablH Oipi OOJbIT TaOBLIaIbI,
COHJIBIKTaH OyJ1 Moceliere CTaHaapTTapaa epekiie Hazap ayaapeuiansl [13, 14].

Kapron canarrapbIH JBIMKBLI JKoHE Kyprak wiipik (erep Synchytrium e., Clavibacter m.,
Ralstonia s cebebinen maiiga OonmMaca), mapiia (KapamaibiM >KOHE TOpPJbI), YHTAKTHI Tapiia,
PHU30KTOHHMO3 HETI31HJAEr1 Tajjayia TYWHEK TalgayblHbIH HATHKenepi OoibiHiia MemMCT xoHe
BY¥ EOK crannmapTTapblHbIH HOPMATUBTIK TO3IMILTIKTEP/Il CAIBICTHIPYHI 2-KECTE/e TalIaHFaH
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Tyitnex TannaybiHbiy HoTHOKemepi OoitbiHa MeMCT xone BY¥ EDK crangapTTapblHbIH
HOPMATHBTIK TO3IMIUIIKTEPIH CaJIBICTBIPY OapbIChIHIA IBIMKBUI JKOHE KYpFakK Imipik (erep
Synchytrium e., Clavibacter m., Ralstonia s cebeGineH maiina Oosmaca) TYHHEK Talgaysl
KepceTkiminae kapron caHaTel (kimacc) MemCT 33996 OoiibiHma anranna 6aszuc anasl TK
(Kimkenraii TtyitHektep) —ae aiibipmambUibiFbl  S-1-0,2%-re xoraper, an MemCT 33996
ootipiHma 0%kypaiasl. OpuruHanAbl TYKBIMIBIK YIIIH ABIMKBUI OHE KYpFak LIIpiK (erep
Synchytrium e., Clavibacter m., Ralstonia s cebe6inen maiina 6onmaca) — MemCT 33996 -
0,5%, Dmuranslk TYKeIMABIK - 1,0% , PempomyktuBTi TyKbIMABIK (1-2)- 1,0 % Kypaiimsl,
coiikecinmie S-1 OoifprHmIakanran MoHaepi 1,0 TeH.

[Tapma (kapamailbIM >KOHE TOpPJbI) TYHWHEK Taljaybl KepceTkiminme ©Oasuc anasl TK
(KimkenTait tyitaektep) ne MemCT 33996 OGoiibiHma S-1 re kaparanma 0,5%-ke xem.
OpuruHaiIbl TYKBIMIBIK , DIIUTAIBIK TYKBIMABIK , PerpoaykTuBTI TYKBIMABIK (1-2) yrrin [Taprma
(KapamaiibIM oHE TOPJIbI) HOPMATUBI OAPIIBIFBIHAA S-KE TEH.

YHrakThl napmachkl kapton caHatbl (kiacc) basuc ammpr TK (Kimkenrait TyitHekTep)
yuria S-1 na 1% kepcereni, ain MemCT 33996 Goiibramna — 0%.

DnuTanblK TYKBIMIBIK , PerpoaykTuBTi TYKbIMABIK (1-2) MeMmCT 33996 Goiibinma na S-
1 6oitpiama -3 %. Opuruaanael TYKeIMIbIKTa MeMCT 33996 Gotibrama 0% ,S-1 crannapreiaaa
3% ra TeH.

Puzokronno3 Kapron canatsl (kmacc) MemCT 33996 OGoiibiHina Kapactelpranga S-1
Herizinge 6asuc annael TK (Kimkenrait Tylinekrep) 1% kepcerce, kaiFaH caHaTTarbuiapaa 5%-
1b1 Kypansl. MeMCT Gotibiama 6asuc angsl TK (KimkenTaii tyiiHektep) ymrid 0%, opuruHan sl
TYKBIMIBIK 1%, 3IUTabIK TYKBIMIBIK 3%, penpoayKTUBTI TYKBIMIBIK (1-2)- 5% kepceTTi.

2-xkecte — Tyilinek TaagaybIHbIH HITHKesepi OoiibiHma MemCT :xone BYY EDJK
CTAHAAPTTAPBIHBIH HOPMATHUBTIK TO3IMIIIKTEPAI cATBICTBIPY, %o

CranmapTrapaarbl HOPMAaTHBTIK Te3iMaLTIKTep(TyiHEK Tanaaybl OolibiHIIa), %0,

Kapton JKOFaphl eMec

caHaTbl JBIMKBLI XKoHE KYPFaK IipiK

(xmacce) (erep Synchytrium e., [Tapma
MemCT 33996 | Clavibacter m., Ralstonias | (kapamaiibiM skoHe | ¥HTaKThI apiia | PH30KTOHHO3

OoMbIHIIIA cebOebineH maiiia 6ommaca) TOPJIBI)
MemCT S-1 MemC S-1 MemCT | S-1 | MemCT | S-1
33996 T 33996 33996
33996

ba3zuc annsl 0 0,2 0,5 5 0 1 0 1
TK
(KimkenTaii
TYHHEKTED)
OpurnHanast 0,5 (0) 1,0 5 5 1 3 1 5
TYKBIMJIBIK
DIUTAIIBIK 1,0 (1) 1,0 5 5 3 3 3 5
TYKBIM/IBIK
Penpoaykrusti | 1,0 (1) 1,0 5 5 3 3 5 5
TYKBIMIBIK
(PTy.)

* - KaKIIaJa bUTFANIB IPIKKe YIbIparaH TYWHEKTePIiH pYKcaT eTiireH % kepceriieni

MeMmCT xone bYY EODOK cranmapTrapblHBIH HOPMATHBTIK PYKCATBIH CaJbICTBIPY 3 -
KecTele KOPCEeTUITEH.

MeMmCT xone BYY EDK cranmapTTapblHBIH HOPMATHUBTIK PYKCATBIH CaJbICTBIPY
KecTeciHZe BUPYCTHIK aypynap »oHe UépHas Hoxkka Dickeya/ Pectobact. spp. Binvitro
Marepuaniapel ymin Oipkenkinmikti 0%, kepcereni.Uépnasnoxka Dickeya/ Pectobact. spp. B
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OT, OT — 0% ,MemCT 33996- PT1.,-1,0% kepcerri. S-1 crangapteinga OT -0,5%, 3T — 1,0%,
PT1-2-1,5% kypansl.

3-kecte — MemCT :xone BYY EDK cranaapTrrapblHbIH HOPMATHBTIK PYKCATBIH
caJBICTBIPY (CBIPTKBI OeJirisiepi 00l bIHIIA aypyJapaaH 3apaan mWeKKeH eciMaikrep, %)

CrangapTTapaa HOpMaTHUBTIK PYKCaTBI(CHIPTKBI OeNTiIepi OOWBIHINA aypyiapaaH
Kirace 3aparn meKKeH oCcIMIiKTep), %o, YKOFaphl eMec
Bupyctbik aypymnap® Yépnas Hoxxka Dickeya/ Pectobact.
Spp. B
MemCT 33996 S-1 MemCT 33996 S-1
in vitro 0 0 0 0
MaTepHabl
OpuruHa st 0,4 0,2 0 0,5
TYKBIMIBIK, (OT)
DIUTaIBIK 1,0 0,4 0 1,0
TYKbIMIBIK (D7)
PenponykTuBTi 2,0 1,0-2,0 1,0 15
TYKbIMABIK (PT1.5)
* - Pykcar Tek Mo3amkaHbIH aybIp TypiepiH (Y BK) jxoHe kapTonThIH )anbipak OyipanaysiH
ECKepeii.

Bupycteik aypynap MemCT 33996 crangapreinna OT knaccesinaa - 0,4 % xone OT -
1,0% PTi. ymin -2% kepcerti. S-1 ge OT -0,2%, 9T-0,4%, PT1.,-1,0-2,0 % memmepinae. A,
in vitro MaTepuasbIHIa €Ki cTaHgapTTa aa kepcerkimrepi 0% kypansl. byn S-1 tamantapeiHbIH
MemCT 33996 xkaparanaa cChIpTKbl Oenriiepi OoifblHIIA aypyiapJaH 3aplan  IIeKKeH
OCIMJIIKTEepre KaThICThI KaTaH SKEHIITIH OaiikaTabl.

XKorappia kenTipiareH ManiMeTTepAeH Oalikan oTbIpraHiai, S-1 cTaHAapThI TYKBIMIBIK
KapTOIIThI OTHIPFbI3YFa apHAJIFaH TYHHEKTep (COHBIH IIIIHE IIAFbIH TYHHEKTEP) dKOHE OCIplIeTiH
Ty#Hek Ty3yurire Solanumspp Heriznenred. CTaHAapT COPTTHIH COMKECTIrHE KOHE Ta3albIFbIHA,
TeriHe (SFHH, aJABIHFbl YpIaKTapblH yprHaKTapbl), OaKpliayFa, KOMMEpLUSIIBIK carara HEMece
OHIMI® HYKCaH KeNTIPEeTIH aypyjiap MEH 3USHKECTepre, ChIPTKbI carara >KoHE (DU3MOJIOTHSFa
KATBICTHI CepTU(UKATTAY apKblIbl OaKbUIaHATHIH cala TajJanTapblH CUMIATTalIbI.

Kapron TykbpIMBIH cepTH(]UKaTTay KYHeciH YHBIMIACTHIPY 1IIKI HApbIKKA J1a, SKCIIOPTKA
Jla JKOFaphbl carajibl OTBIPFbI3y MaTepUasIapblH OHAIPYIl KaMTamMachl3 €Tyre MyMKIHAIK Oepei.
Con cebenti >KeTeKII enjaep/eri KapToll TYKbIMBIH TEKCepy JKoHe cepTU(dUKaTTay KyhenepiH
3epaeney xoHe Kazakcran PecriyOnnkachiHIarbl KapToOIl TYKBIMBIH TEKCEPY MEH cepTudukaTTay
KYHECIH KaJbIITACTBIPYy MAaKCaThIHJAa >OFapblga KedTipuireH S-1 cTaHgapThlHA JKYTiHYIIH
KaXKeTTUIIr TYbIHJAIl OTBIP.

KopsbIThiHabl. TYKBIMABIK KapTONTHIH oJIeM OOWBIHIIA HAPBIKTAFBI XKOFAPBl CYpaHBICKA
ue Tayap eKeHJIrHE Ko3 )KeTKI3/IK, coraH opail KasakcTanna TYKbIMABIK KapTONThI 3KCIOPTTAY
JICHIeHiHIH KOFapiaybl MakcaTblHJa efimizre Tek MexayHapoanblii MemCT cranmapThiMeH
mekTenmMed, EBpomanblK HapbIKKa JKOJM amaTthlH S-1 craHmapThiHAa KeImyiMmi3 KaxeT. S-1
CTaHJapThl OapiblK EBpomnanbik MeMellekeTTepMeH IKOHOMUKAIIBIK KapbIM — KaTblHAcTa 0oJyFa,
COHBIMEH KaTap emiMi3lieri TYKBIMIBIK KapTON OHIIPICIHIH jXKaHa JEHIeHTe IIbIFybIHA KOJ
amazapl. Kasipri Tanga EBponanblk MeMiieKeTTep/ie KapTONThIH ecipy JAeHreli anemM OOMbIHIIA
AJJIBIHFBl KaTapibl MeMJIEKETTep Ti3iMiHe Kipenai. TYKbIMIBIK KapTOIl OHIMIHIH CTaHIapThIH
o3iprey  OapbIChIHAA  WHCHEKIMSJIBIK  KYKaTThl  JalWbIHAAyAbIH  MaHBI3BI, OJ  aybll
[IapyallbUIBIFBIHBIH OTIHIMI OOMBIHIIIA OHBIH HMHCIEKIMS KYMBICTAp JKYpPri3yre oj OepeTiH
[IapyallbUIBIKTApAbIH KaTapblHaa O0ap HeMece KOK EKEHJIrH TeKcepyre MYMKIHIIK Oepei.
CoHbIMEH KaTap MHCIEKUUSIIBIK KY>KaT TYKbIMJIBIK KapTONThIH aypyJiap MEH BUPYyCTap JEHIeliH
Oaranayra, COPTTBIK Ta3aJbIKThl AHBIKTayFa, OHJCY CalachblH JKOHE TYKbIM OPICIHIH >KaJIIbl
KarIalbIH Oarajayra, )kaz0ala Ky)Kartay pociMAEepiH KYpri3yre MyMKIHIIK Oepei.
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COBEPHIEHCTBOBAHME CUCTEMbI CEPTU®OUKALIMN CEMAHOTI'O KAPTO®EJIA

Myxamertos A.E.', PhD
JlayTikanosa JI.P.%, JOKTOp TEXHHUYECKHX HAYK
JdayTkanos H.B.z, KaHIUAAT TEXHUYECKUX HAYK
Jlayner6exosa A.IIL', fokTopaHT
Illaiimepaenora XK.H.', marucrpant

1 o o o o
Kaszaxckuii nayuonanvbrvlil azpaphbiil uccie0o8amenbCckull ynueepcumem, 2. Aavamol, Kazaxcman
2 . g
TOO Kazaxcxuil HayyHO-UCCI008AMENbCKULL UHCIMUMYM HI000080WE800CMEa,
2. Anmamuwl, Kazaxcman

AHHoOTaumMsi. B JaHHON cTaThe MpEACTAaBICHO CpPaBHEHUE IMIOJOKEHUN MEXKIyHApOIHOIO
crangapta [OCT 53136 u crangapra EBpasuiickoil 5KOHOMHUYECKOH KoMHccuH S-1, KoTOopble sBisieTCS
OCHOBOM ceprudukanuu cemenHoro kaprodens B CHI' u EDK. Cranmapt S-1 onuceiBaeT TpeOOBaHHS K
Ka4ecTBY, KOHTPOJHpPYyEeMOMY cepTu(dUKaleld, B OTHOIIEHHMH HJICHTHYHOCTH W YHCTOTHI COPTa,
POIOCIOBHOM (T.€. TOTOMKOB NPEABIIYIINX OKOJIEHHUI ), KOHTPOJIs, 00JIe3Hel U BpeanTeNneil, BIHSIOMIX
Ha TOBAapHOE KayeCTBO WM YypOKail, BHEIIHEE KauyeCcTBO M (PU3HOJIOTHIO. YKa3aHHBIM CTaHZapT
OTKpBIBAET MYTh JUISI SKOHOMHUYECKHUX OTHOLICHWH CO BCEMH EBPOICHCKMMH CTpaHaMH, a TaKkxKe st
BBIXO0J]a TIPOU3BOJICTBA CEMEHHOTO KapTodens B PecriyOiinke Ha HOBBIH ypoBeHb. OpraHu3amus CUCTEMBI
CepTU(QHKALMU CeMSH KapTodels MO3BOJIsIET 00eCneYuTh MPOM3BOJACTBO KaueCTBEHHOTO CEMEHHOTO
MaTepuaia Kak JUis BHYTPEHHETO PhIHKA, TaK W Ha dKcnopt. [IpuHUMasi BO BHUMaHUeE, YTO OpraHH3aIlus
CUCTEMBl cepTU(UKAIMA CeMsSH KapTodels IMO3BOJSIET O00ECHeunTh MPOM3BOACTBO KadeCTBEHHOTO
MOCAJ0YHOr0 MaTepuaja Kak IJisi BHYTPEHHEro PhIHKA, TaK M Ha SKCHOPT,MMEHHO ITO3TOMY BO3HHKAET
HeoOxommMmocTh obpamenust Kk cragmapty EOK OOH S-1 mis u3ydeHHs CHCTEM WHCIICKITHH |
cepTU(UKANIMU CceMsiH Kaprodens B CTpaHax-lmHjepax MPOHU3BOJCTBA Ui (OPMUPOBAHHS CHCTEMBI
MHCTIEKLIMH U cepTuduKkanuy ceMsH kaprodens B Pecriyonuke Kazaxcran.

KiroueBbie ciioBa: ceMeHHOM Kaprodenb, CTaHAapT, Kiaccu(uKalus, KadecTBO, CHCTEMa
cepTUhHKAIIAHN.
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IMPROVING THE SEED POTATO CERTIFICATION SYSTEM

Mukhametov A.Y., PhD
Dautkanova D.R.? doctor of Technical Sciences
Dautkanov N.B.,2candidate of Technical Sciences
Dauletbekova A.Sh.}, doctorate student, 2nd year
Shaimerdenova Zh.N.}, master student

«Kazakh National Agrarian Research University» LPP, Almaty city, Kazakhstan
’Fruit&Vegetable Research Institute, Astana city, Kazakhstan

Annotation. This article presents a comparison of the provisions of the international standard
GOST 53136 and the standard of the Eurasian Economic Commission S-1, which is the basis for
certification of seed potatoes in the CIS and the EEC. The S-1 standard describes requirements for quality
controlled by certification regarding variety identity and purity, pedigree (i.e. descendants of previous
generations), controls, diseases and pests affecting commercial quality or yield, external quality and
physiology. This standard opens the way for economic relations with all European countries, as well as
for the output of seed potato production in the Republic to a new level. The organization of the potato
seed certification system makes it possible to ensure the production of high-quality seed material both for
the domestic market and for export. Taking into account that the organization of the potato seed
certification system allows to ensure the production of high-quality planting material both for the
domestic market and for export, that is why there is a need to refer to the UNECE S-1 standard for
studying potato seed inspection and certification systems in leading countries production for the
formation of a system of inspection and certification of potato seeds in the Republic of Kazakhstan.

Keywords: seed potatoes, standard, classification, quality, certification system
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Koskazganapasl paciMey »eHiHIe aBTOPJIapFa apHAJIFaH HYCKAYJIBbIK

«TexHuKa FBUIBIMIAPBI KOHE TEXHOJIOTHSIIAPY» KYPHAIbIHIA MaKaja )Kapusuiay YIIiH JaiblH
FBUIBIMH JKYMBICTBI aBTOp(1ap) Vestnik.korkyt.kz caiiteinmarel OHnaiiH Makaga xioepy ykeci
apKBLIBI, apHAWBI HYCKAYJIBIKTHI Maigananein xioepyre 6omanel. Makama Windows 10 omepaTuBTi
xyiecingeri Word dopmareiama Times New Roman mpudringe xa3purysr kKaxer (Ochl Tanmanra
JKa3bUIMaraH MaKaja aBTOMATThI Typ/ie KaOburnanOaiapt). XKapusutaHeIM — TUIIEpl Ka3akiia, OphICIa,
arpUTIIBIHINA. Makasa KYpPhUIBIMBI MEH O€3CHIIIpLTYi:

1. Makana kesemi 6-12 Oer apanbIFbIiHAa OOJYbl THiC (aHHOTAIWSATIAP MEH oJeOHETTEp
Ti3iMIH Koclaranaa 6 6eTTeH ToMeH 00IMaybl THIC).

— Makananbsl Kypy cxemachl (6eti — A4, kitanTelK O0armap, Typanay — eHi OoibiHma. Con
JKaK, YCTIHI1 JKOHE TOMEHI1 >KaKTapbhIHAAFbl allbIK >KUekTepli — 2,5 cM, oH xarpiHma — 2,0 cMm.
Ipudt: Tan Times New Roman, emmemi — 12) (Windows 10 omepatuBti *xyitecinmeri Word
dbopMmaThIHTA);

- XFTAP unpmekci — OipiHmn kartap »korapbiaa, coi skakra (http://grnti.ru); on »xakra —
)ypHaIIeIH doi mHAekci (mpedukc xoHe cypduke) — penakuusaa oepiiei;

- MakaJja aTaybl — OPTachlHA KAJIBIH OH €KiHIII KapilIeH;

- aBTOP(JIApIBIH)IBIH AaThI-KOHJCPiHIH OipiHmm Kapmi MeH Tteri — oprara 1l-kapim,
(aBTOp;Map caHbl 5 alaMHaH apThIK 0OJIMayHI THIC);

- yibIM, KaJia, eI/IiH TOJIBIK aTaybl — opTara, Kypcus — 11-kapir;

- Awmarna. Tyn nmycka timinage (150-200 ce3; Makana KYpbUIBIMBIH CaKTail OTBIPHII),
emnmemi (kerib) — 11-kapim;

- Tipek ce31ep — Ka3zak, opsic, arsutiibiH Timepinge (3-5 ces/ces Tipkecrepi), emmemi -
(xermp) 11-kapim,

- Herisri moTiH (apanmblk mHTepBa — 1, «aszat kom» - 1,25 cm, 12-kapim) KypbUIBIMBI
TOMeHeriiei 0oabl:

2. Kipicme: TakpIpbINTBIH TaHIANYbIH HETI3ACY; TAaHJAJIFaH TaKBIPBINTHIH, MACEJIEHIH
©3EKTLJIIT1, 00BEKTICI, TIOHI, MaKCaThl, MIHJIETI, 9JIICi, TOCLII, TY)KBIPBIMBI KOHE MaFbIHACHIH AHBIKTAY

3. 3eprTey Marepuaiapbl MeH JicTepi: Marepuangap MEH IKYMBIC OapbIChl
cUTaTTaMachlHaH, COHJIai-aK MaliJalaHblIFaH OICTEP/AiH TOJIBIK CHITaTTaMachlHAH TYPYHI THIC.

4. Kecrenep, cyperrep alTbUIFaHHAH KEeHIH OPHAJIACTBIPBUIYBI KepeK. Op MILIIOCTPALUSIMEH
xasy(emmremi (kerip) — 11) 6omysr kepek. CypeTTep aHbIK, Ta3a, CKaHepJIeHOETeH 0OTyhI KepeK.

Makana moTiHiHIE cintemenep 6ap Gopmynanap FaHa HeMipieHeai. MaTiHae cinTemenep TiK
*Kakmana kepceriieni. Cinremenep MOTIHIAE KaTaH Typlie HOMIpIIEHYI Kepek.

5. HoTmikesep/TanKpuiay: 3epTTeY HOTIIKEIIEPIH TaJ1ay )KOHE TANKbUIAY KEeATIpiIeIi.

6. KopbITBIHABI/KOPBITHIHABLIAP: OCHI KE3CHJETl JKYMBICTBI KOPBITBIHJABLIAY; aBTOP
alTKaH YCHIHBUIFaH TY)KbIPBIMHBIH aKHUKATHIH pacTay. JKYMBICTBI Kap)KbUIBIK KOJI/Iay Typasbl aKnapaT
KopbiTbiHapiman  keifin  Tyceni. Opebuerrep Tisimi (emmemi (kernp) — 11, maiimananbsiiraH
onebuertep canbl — 15-TeH keM OonMaybl KaXeT). OeOueTTep Ti3iMiHAe KUPUILIHIAIA YChIHBUIFaH
KyYMbICTap OONFaH jkarfaiina omeOMerTep TI3IMIH €Ki HYCKaJa YChIHY KaxkeT: OipiHmici —
TYMHYCKaga, CeKIHIIICI — pOMaHM3alusIaHFaH andaButTieH (TpaHciauTeparus). Makagamarsl
Joiiekce3 Ti3IMiHAE TeK peleH3usulaHFaH onebuer ke3nepi, DOI muzaekci 6ap omebuertep O0IybI
tric. Pomanmsanusnanran oxeOuerTep TiziMmi  http:/www.translit.ru caiiTel apKbUTBI paciMIenyi
KEpexK.

7. ABTOpnap Typaibl MaTiMeTTep: (aBTOPABIH(JIAp/AbIH) aThI-KOHI, YUBIMHBIH TOJBIK aTaybl,
KaJiachl, e, OainanbIc IepekTepl: TenedoHsl, 3J1.10IITa, OpCUa HoMepi) 3 Tife.

Kenren makana tananka cail paciMienreH jkarjaaiia rana AHTUIUIarHaT OaraapiiaMachblHaH
otkizinemi. Tymuyckanbirbl 80% - naH JKOFapbl KepceTKimTe OoJiFaH Makajia PemakiusHbIH
KapaybiHa xioepineni. An 80% - naH TeMeH OosiFaH Makaljla aBTOPJIbIH TOJBIKTBIPYBIHA sKi0epiiei.
An, exiHIIl peT OTKI3UIreH >KarJaiaa THICTI KOpCceTKim OonMaca >kapusulaHbIMFa KaObLIIaHOANIbI.
Penien3enTrep/i OH MiKipiHEH COH MaKalia KypHayFa KaObUIIaHBII, aBTOPFA TOJIEM JKacay KOHIHJE
xabapmama >xibepinesi. ABTOp TeJEMaKbIHBIH TYOIPTETIH PENaKIUSHBIH AJICKTPOHIBI MMOYTAChIHA
xi0epyre miaaetti (Technique_Journal@korkyt.kz)
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PykoBoACTBO )il aBTOPOB M0 0(pOPMJICHHIO PYKOMUCEH

I'oToBas HayuHas pabGota 11 myOsuKauu B )xypHasle « TexHnueckue HayKd U TeXHOJOTHM»
MOJKET OBITh TOJaHa aBTOPOM (aBTOpaMH) uepe3 CHCTEMYy OHJIAMH I[0Jayu CcTaTed Ha caiite
vestnik.korkyt.kz, wucrnone3yst cneuuanbabie WHCTpyKuuH. CTaThsi MODKHA OBITH HAlKCaHA B
dopmare Word B Windows 10 mpudrom Times New Roman (crates, He HamuMcaHHas B
COOTBETCTBHUHM C OSTHM TpeOoBaHWeM, He OyaeT NpHHATA aBTOMATHYECKH). SI3bIK MyOiauKarmi
Ka3axCKUW, pycckuil, anruiickuii. CTpyKkTYypa u o(popmjieHUEe CTATHU:

1. O6bem ctaThk B mpeaenax otr 6 mo 12 crpanui (He MeHee 6 CTpaHHII, 32 UCKIIOYCHUEM
AQHHOTALIMH U CIHMCKA JTUTEPATYPHI).

- Cxema mocTpoeHusi cTaThM (CTpaHula — A 4, KHM)KHAsE OpPUEHTAIIHS, TIOJIS C JICBOM, BEpXHEH
U HUOKHEH cTopoH — 2,5 M, ¢ mapBoit — 2,0 mm. Hlpudt: Tun — Times New Roman, pa3smep (kerinp) -
12) (B ¢popmate Word B oneparrontoii cucteme Windows 10):

- ungekc MPHTU - mepBas crtpoka cBepxy ciaesa (http:/grnti.ru); wamexc DOI
(mpemocTaBisieTcs pelakumen JKypHaia);

- Ha3BaHUE CTaThU — NPOMUCHBIMU OyKBaMHM IO LIEHTPY MOJIY>KUPHBIM HIPpUPTOM, pazmep-12;

- MHUIMAJIB U GaMUIHIO aBTOPa(OB) — MO HEHTPY MOIXYKUPHBIM mpUdTOM, pazMep (Kerip) —
11 (ampec »1.MOYTHI aBTOPOB, HOMEP OPCHJ, KOJIMYECTBO ABTOPOB HE MJOJDKHO MPEBBIIIATH 5
4YeJI0BEK);

- MOJTHOE HAUMEHOBAaHHUE OPTaHU3alMU, TOPOJ, CTpaHa — 10 IEHTPY, KypcuB, pasmep - 11.

- AnHoTanus Ha s3eike opuruHaia (150-200 cioB; coxpaHsist CTpYKTYpy cTaThh) pazmep-11.

- KiiroueBble ci10Ba (Ha Ka3aXCKOM, PYCCKOM, aHTIIMHCKOM OT 5 710 8 CIIOB/CIIOBOCOYETAaHUH)
pa3mep (kerup) - 11.

- OcHoBHOM TekcT (12 mpudt, MEKCTPOUHBIN MUHTEPBAI - 1, OTCTYIl «KpacHOM CTPOKU» -
1,25 cm), cTpykTypa:

2. Bgenenme: o6ocHOBaHME BbIOOpAa TEMbI; AaKTYaJIbHOCTh TEMbl WJIH MPOOJIEMBI,
orpeneneHre 00bEeKTa, IpeAMeTa, IelNeil, 3a1a4, METOA0B, MMOAX00B, TUTIOTE3bl U 3HAYCHHS PAOOTHI.

3. MaTepuaabl U MeTOAbI MCCJIEI0BAHMA. IOJDKHBI COCTOSTh U3 OMMCAHHS MAaTEPHATIOB U
X071a pabOTBI, @ TAKXKE MOTHOTO OMHCAHUS HCIIOJIH30BAHHBIX METO/IOB.

4. B crarbe HYMepyIOTCS TOJNBKO T€ (hOPMYNbI, HA KOTOpPBIE €CTh CCBUIKM B TeKcTe. B
CCBUIKAxX B TEKCTE YKa3bIBACTCS B KBAaIPATHBIX CKOOKaX.

5. pe3yJbTaThl/00Cy:KAeHUe. IPUBOJUTCS aHAINU3 M 00CYXJIEHHE MOJIyYeHHBIX Pe3yJIbTaToOB
UCCIIEIOBaHMUS.

6. 3ak/I0YeHHe/BBIBOABI: 0000IICHNE W TIOJBEACHHE UTOTOB paOOTHI HA JaHHOM JTarie;
HOJTBEP>KICHHE UCTUHHOCTH BBIJIBUTAEMOTO YTBEPKAECHUS, BEICKA3aHHOTO aBTOPOM.

Croucok nurepatypbl (pasmep (keryp) — 11, KOJIMYECTBO HCHOJIB3YeMOHM JUTEpaTyphl He
menee 15). [Ipu Hamuumu B CIHMCKE JIUTEpaTyphl padOT, MPEACTABICHHBIX HAa KHUPHIUIMILE, CIHCOK
JUTEPATyphl AOJDKEH OBITh MPEJACTABICH B JIByX BapUaHTax: MEPBBIH - B OpUTMHAJNE, BTOPOH - B
JaTUHU3UpOBaHHOM andaBute (TpaHciaurepanus). CHUCOK CCHUIOK B CTaThe JOJDKEH COACPIKATh
TOJIBKO PpELEH3UpYeMble JIUTEpaTypHble MCTOYHMKH, JuTeparypy ¢ unaekcom DOI. Chucok
JATUHU3UPOBAHHOM JIUTEPATYPBI IOJKEH ObITh OJATOTOBIIEH uepe3 caiT http://www.translit.ru.

7. Csenenus 06 aBropax: (moymxHbl copepxath @O aBTOpa (0B), MOJHOE HAMMEHOBAHUE
OpraHu3alyy, TOpoj, CTpaHa, KOHTAKTHBIE NaHHBIE: TenedoH, I.IOYTa, HOMEp Opcua) Ha 3-X
S3BIKAX.

8. Crartps nomkHa oOnagate He MeHee 80% YHUKaIBHOCTH TeKCTa Ui myOnukanuii. B
Cllyyae €clii OpHTMHAIBHOCTH cTaThul Hmwke 80%, pabota OyneT BO3BpalleHAa aBTOPY JJIA
UCIIpaBJIeHUE U KOppeKTHpoBKH. Ilocie BTOpHYHOM NpOBEpPKH CTaThsi HAOMpaeT HEOOXOAUMOTO
NoKa3arens B aHTUILIAruarT, HalpaBJseTCcs Ha pacCMOTPEHHME peJakIMOHHOHN kosuteruu. CTaths, HE
OTBEYAOI[asi COOTBETCTBYIOIIUM TPEOOBaHUSAM, OPUTHHAIBHOCTh KOTOPBIM, IMPOBEPEHA ABAXKABI, K
nyOnukanuy He npuHuMaercs. Ilociae monoKUTeNbHOrO OT3bIBA PELEH3EHTOB, CTAaThsl IPUHUMAETCS
Juld NyONnMKauuMu B KypHajd M aBTOPY HalpaBisieTcs yBeAoMileHHe 00 oruiate. ABTOp 00s3aH
OTIIPABUTh KBUTAHIIUIO 00 orate Ha 3JIEKTPOHHYIO o4Ty penakuuu.
(Technique_Journal@korkyt.kz).

61


http://grnti.ru/
mailto:Technique_Journal@korkyt.kz

Manual for authors of manuscripts

Ready scientific work for publication in the journal «Technical sciences and technologies»
can be submitted by the author (authors) through the system of online submission of articles on the
site vestnik.korkyt.kz, using special instructions. The article should be written in Word format in
Windows 10 in Times New Roman font (an article not written in accordance with this requirement
will not be accepted automatically). Language of publications Kazakh, Russian, English.

Structure and design of the article:

1. The size of the article ranges from 6 to 12 pages at least 6 pages, excluding annotations
and bibliography).

- description of the scheme of the article (page - A 4, book orientation, indents are calculated
with respect to the left top and bottom sides page margins — 2.5 m, with right - 2.0 m, Standard font:
type - Times New Roman, size (font) - 12) (Word format on Windows 10 operating system):

- the ISTIR index is the first line at the top left (http://grnti.ru).

- DOl index (provided by the editorial office);

- title of article — with capital letters, alignment on the center in bold, size (font) 12.

- initials and last name of author(s) - alignment on the center in bold, size (font) — 11, (e-mail
address of the authors, orsid number, the number of authors should not exceed 5 people);

- the full name of the organization, city, country, alignment on the center, italic, size (font) -
11.

- Annotation in the original language (150-200 words; retaining the structure of the article)
size (font) - 11.

- Keywords (in Kazakh, Russian, English from 5 to 8 words/phrases) size (font) - 11.

- Main text (12 font, line spacing - 1, indentation of red line#- 1.25 cm)

- Structure:

2. Introduction: rationale for the selection of the topic; relevance of the topic or problem;
definition of the object, subject, objectives, tasks, methods, approaches, hypotheses and meanings of
the work.

3. Research materials and methods: should consist of a description of the materials and the
progress of work, as well as a full description of the methods used.

4. In the article, only those formulas that are referenced in the text are numbered. References
in the text are indicated in square brackets.

5. Results/discussion: an analysis and discussion of the results of the study is given.

6. Conclusion/conclusions: summarizing and summarizing the work at this stage;
confirmation of the truth of the assertion put forward by the author.

List of references (size (point size) - 11, the number of used literature is at least 15). If there
are works presented in Cyrillic in the list of references, the list of references should be presented in
two versions: the first - in the original, the second - in the Latinized alphabet (transliteration). The list
of references in the article should contain only peer-reviewed literary sources, literature with a DOI
index. The list of romanized literature should be prepared through the site http://www.translit.ru.

7. Information about the authors: (should contain the full name of the author (s), full name of
the organization, city, country, contact details: telephone, e-mail, orsid number) in 3 languages.

8. The article must have at least 80% uniqueness of the text for publication. If the originality
of the article is below 80%, the work will be returned to the author for correction and correction.
After a secondary check, the article gains the required indicator in anti-plagiarism, and is sent for
consideration by the editorial board. An article that does not meet the relevant requirements, the
originality of which is double-checked, is not accepted for publication. After a positive feedback
from the reviewers, the article is accepted for publication in the journal and the author is sent a
notification of payment. The author is obliged to send a payment receipt to the editorial office by e-
mail (Technique_Journal@korkyt.kz).

62


https://context.reverso.net/%D0%BF%D0%B5%D1%80%D0%B5%D0%B2%D0%BE%D0%B4/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/page+margins
https://context.reverso.net/%D0%BF%D0%B5%D1%80%D0%B5%D0%B2%D0%BE%D0%B4/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/font
mailto:Technique_Journal@korkyt.kz

MA3MYHbI

YUJIEP MEH FUMAPATTAPJIBIH JE®OPMALIMSIJIAPEI  HOTUXECIHJIE
BOJIFAH AITATTAP
ByauxoBa A.M., Yaep6aes C.C., AdobiToBa A.C 4

XKEJEJ-I3ECTIPY IC-IIIAPAJIAPEIHA APHAJIFAH BEMHE AFBIHBIH JXKOHE
HABUT'ALIIMAJIBIK  MOJIIMETTEPJI  KABBUIZAY XOHE  BEPY  YIIIH
AIIITAPATTBIK-BATIAPJIAMAJIBIK K¥PAJIJAP/IbI O3IPJIEY

Bexmyp3aeB b.)K., Epémun /I.HU., Kaxuea P.A., Amummn T.P. 14
COPAIITBI-KOMITPECCOPJIBIK KYBbIPJIAP/IbIH KOPPO3UAJIBIK
O3I'EPICTEPIH AHBIKTAY

Tanxapuxos I1.A., Omip3ak /K.M., Aoy K.O. 26

YHFBIMAJIAP/IBI 2)KOIO XXOHE COMKEC UIECIE MOCEJIEJIEPI
I'osoBun B.B., JIlutBunos A.A, [Inmyxun B.M. 35

IHAFBIH CY DOIJIIEKTP CTAHUOMUACBIHBIH, ECEITEY OIICTEMECIH
O3IPJIEY XXOHE BDKCITEPUMEHTAIJIJIbI CTEH/IICIH K¥PVY
Koiimuen T.K., Aiitmaran0et O.A., Tiney6aeBa I'.b. 43

TYKbIMJIbIK KAPTOIIThI CEPTUGUKATTAY XXYUECIH XETUIAIPY

MyxameroB A.E., JlayrkanoBa /I.P., Jlayrkanos H.b., [aynerOexoBa A.Il.,
Iaiimepaenosa 7K. H. 50

63



COJEP)KAHUE

ABAPUMHBIE CJIIYYAU B PE3VJIBTATE JEDOPMALIMM 3JAHUM U
COOPY)XEHUI
ByauxoBa A.M., Yaepo6aes C.C., AdobiToBa A.C

PA3BPABOTKA AIIIAPATHO-IIPOTPAMMHOI'O KOMIUIEKCA TIPUEMA U
I[MEPEJAYM BUAEOIIOTOKA W HABUT'AIWMOHHBIX JAHHBIX  JJIA
OIIEPATHMBHO-PO3bICKHBIX MEPOITPUATHUH

bexkmyp3saeB b.)K., Epémun [I.U., KanueBa P.A., Anummun T.P.

OILIEHKA KOPPO3MOHHBIX TTOBPEXJEHUI HACOCHO-KOMITPECCOPHBIX
TPYb B MUHEPAJIBHBIX CPEJAX
Tanxapuxos I1.A., Omip3ak /K.M., Aoy K.O.

JIMKBUJALMA CKBAXWH U COITYTCTBYIOLIME ITPOBJIEMbI
I'osoBun B.B., JIlutBunos A.A, [Inmyxun B.M.

PA3PABOTKA METOJIUKU PACHETA 1 CO3JAHUE SKCIIEPUMEHTAJIBHOI'O
CTEHIAA MAJIOU TUAPOSJIEKTPOCTAHIINN
Koiimuen T.K., Aiitmaranter O.A., Tineyoaesa I'.b.

COBEPIHIEHCTBOBAHMUE CHUCTEMBI CEPTUDOUKALINN CEMAHOI'O
KAPTO®EJIA

MyxameroB A.E., [dayrkanoBa JI.P., JlayrkanoB H.B., [laynerOexoBa A.Ill.,
lajimepaenosa 7K. H.

64

14

26

35

43

50



CONTENT

ACCIDENTS AS A RESULT OF DEFORMATION BUILDINGS AND STRUCTURES
Budikova A.M., Uderbayev S.S., Abytova A.S.

DEVELOPMENT OF HARDWARE AND SOFTWARE COMPLEX FOR RECEIVING
AND TRANSMITTING VIDEO STREAM AND NAVIGATION DATA FOR
OPERATIONAL SEARCH ACTIVITIES

Bekmurzayev B.Zh., Yeryomin D.I., Kaliyeva R.A., Alishin T.R.

ASSESSMENT OF CORROSION DAMAGE TO OIL-WELL TUBING IN MINERAL
ENVIRONMENTS
Tanzharikov P.A., Omirzak Zh.M., Abu Zh.O.

WELL ABANDONMENT AND RELATED PROBLEMS
Golovin V.V., Litvinov A.A., Pishukhin V.M.

DEVELOPMENT OF CALCULATION METHODS AND CREATION OF AN
EXPERIMENTAL STAND OF A SMALL HYDROELECTRIC POWER PLANT
Koishiev T.K., Aitmaganbet O.A., Tleubaeva G.B.

IMPROVING THE SEED POTATO CERTIFICATION SYSTEM

Mukhametov A.Y., Dautkanova D.R., Dautkanov N.B., Dauletbekova A.Sh.,
Shaimerdenova Zh. N.

65

14

26

35

43

50



TexHHKA FBLIBIMIAPBI Kypnan Technical science

JKOHE TEXHOJIOTHsLIap TexHnuyeckue HAYKH and technology
SKYPHAJIBI H TEXHOJIOTHH journal
2023 xpurman OacTar IIbIFaIbl JKbLibIHA TOPT PET MIBIFAIbI
Wznpaercs ¢ 2023 roga N3naercs yeTkipe pasa B roj
Published since 2023 Published four times a year
Penaxims MeKeH-Kaibl: Apec penaKiiim: Address of edition:
120014, Kp3pu10pAa Kanacsl, 120014, ropon Keizbuopaa, yii. 120014, Kyzylorda city,
Oliteke Ou kelmeci, 29 «A», Aliteke 01, 29 «A», 29 «A» Aiteke bie str.,
KopKeIT ATa aTBIHIAFEI KbI3bUTOPIMHCKUI YHHBEPCUTET Korkyt Ata Kyzylorda
Kpi3buT0Op/1a YHUBEPCHUTETI M. KopkeiT ATa University
Tenedon: (7242) 27-60-27 Tenedon: (7242) 27-60-27 Tel: (7242) 27-60-27
daxc: 26-27-14 daxc: 26-27-14 Fax: 26-27-14
E-mail: E-mail: E-mail:

Technique Journal@korkyt.kz Techniqgue Journal@korkyt.kz Techniqgue Journal@korkyt.kz

Kyppunraiimbicer: «kKopkeiT Ata ateiagarsl Kei3eutopaa yausepeureTi» KeAK
Vupenurens: HAO «Kb3putopauHckuil yauBepcuteT uM. KopkbeIT Atay
Founder: «Korkyt Ata Kyzylorda University» NJSC

Kazakcran Pecry0OnukachiHbIH AKIapat )KoHE KOFaMJIbIK JaMy MUHUCTPJIIT]
oepren Ne KZ KZ37VPY00066487 16-raypsr3, 2023 x
OyKapaJIbIK aKmapat KypaJblH €CeIKe ajry KyaJIiri

Texnukanslk pegakropsl: Cagyosa P.K.
Kommerorepne 6erreren: Maxamos A.A.

Tepyre 15.09.2023 x. xi6epinui. bacyra 25.09.2023 k. K0J1 KOHBLIIBI.
®opmarter 60 x 841/8. Kenemi 4,2 mapTthl Oacna tadak. Maaexc 76216.
Tapanbimer 50 nana. Tanceipeic 0162 Barace! kemnicim OoOHBIHIIA.

Cnano B Habop 15.09.2023 r. IToamucano B mewats 25.09.2023 r.
®opmart 60 x 841/8. O6vem 4,2 ycn. neu. 1. Uanexc 76216.
Tupax 50 sk3. 3aka3 0162. Llena goroBopHasi.

Kapusnanzan maxana aemopiapulHuly RIKipi pedakyus Ko3KApaculH Oindipmeloi.
Maxana wmazmynvina aemop ocayan Oepeodi. Koaxcazoanap eHOenedi oicone asmoped
Kaumapwlamanovl. « TexHuKa biibiMoapbl HcoHe MEeXHOIOSUANAD» HCYPHANBIHOA HCAPUAIAHEAH
Mamepuanoapowvl ciimemeciz Kowipin bacyea 60amMauobl.

Onyoauxkosannvle cmamvu He OMpaicarom mouKy 3peHus pedakyuu. Aemop necem
0meemcmeeHHOCMb 3a codepycanue cmamvu. Pykonucu pedaxmupylomcs u asémopam He
sozeépawaromcs.  Mamepuanvi, onyoruxosamnvie 6 oicypuane «Texmuueckue Hayku u
MEexXHON02UU», He MO2Yym DblMb 80CNPOU3EE0eHbl DE3 CCLLIKU.

The published articles do not reflect the editorial opinion. The author is responsible for
the content of the article. Manuscripts are edited and are not returned the authors. Materials
published in the journal «Technical science and technology» can not be republished without
reference.

Yuusepcumem 6acnacwt, 120014, Kvizviiopoa kanacwl, Oumexe ou kouteci, 29A.

66


mailto:Technique_Journal@korkyt.kz
mailto:Technique_Journal@korkyt.kz
mailto:Technique_Journal@korkyt.kz

