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TECHNICAL SCIENCES

FTAMP 52.13.15
TAY KbIHBICTAPBIH ) KACAHAbI M¥3JIATY TOCIUIIMEH OKITAH/JIAP
KYPBLIBICHI TEOPUSICHI MEH ITPAKTUKACBIHBIH, KA3IPT'T JKAFJIAHBI
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*e-mail: suiintayevas@mail.ru

Anparna. Makanajga OKINaHJap KYpBUIBICHI KE31HJE OHTAiJIbl TEXHOJOTHSUIApPABI JKYPridy JKOHE 3epTTey
MaoceJenepi KapacThlpblUlaibl. AJBIHFaH HOTHXKENep OOWBIHINA Tay KBIHBICTAPBIHBIH ASCTYPIl TEXHOJOIHUs OOMBIHINIA
e3repicTepi JKOHE Tay CUIEMIH MY3[aTy TOCUIIMEH OKINAHIApP/BIH KYPBUIBICBIHA 3epTTey KYprizinmi. CoHbIMEH KaTap,
MY3AaTKBIII YHFBIMaTapAbl OYpFeIUIay Ke3iHICT] almaTThIK JKaFaainapaelH ceOenTepi MeH JKUUTITiHe Tangay KacalIbl.

OpTYpIi Tay-KeH-TCONOTHSUIBIK JKaFmaitmapaa (atam ailTkaHma, OIpTEKTI Tay JKBIHBICTApHl CLIEMIiHIE >KOHE
TeTepPOreH i, TYPAKThl KHE TYPAKChI3 Tay JKBIHBICTAPbIH ayBICYBIMEH) OKIAHIAPIbIH KYPBUIBICH! Typallbl TalJaHFaH
JIEepeKTep OpTYPJi Tay-KeH-TCOJOTHSUIBIK JKaFlaiIapIplH, aBapHsIBIK JKaFlaiiapIblH TYbIHAQY BIKTHMAJIBIFbI
JIOpEXKECiHE ocepl Typasbl MepeKTep/i CaabICTHIPYFa JKOHE MOHOJMTTI Tay JKbIHBICTAPBI CUIEMiHIE OYPFBI-KAPBLUIBIC
KYMbICTapbl OaraHIapAbIH Y3iTyiHE OKEJIMEHTIHIH, KyMJbl Ca3ibl HEMece KYMJIbl MEpreiibli KBIHBICTAp CHSIKTHI Tay
JKBIHBICTAPBIHBIH OaliTaHbICTAPbI OOJFAH Ke3/1e, My3/aTy OaraHaapbIiHbIH Y31IICTepl TYPaKThl TYpae Oaiikana bl

TannaHaThlH CTATUCTUKAJBIK MAJIMETTEpre caid, opTYpJli amaTTHIK >KaraailaplblH KepiHy CUIIaThl OKIaHFa
CYIOBIH KCHETTCH YJIFAIOBIHAH YHIYOCTTiH alTapibIKTall OWIKTIKKE KCHETTCH KOTepuTyiHe >XOHE YaKBITIIa OeKiTy
CaKMHAJApBIHBIH Y3UIyiHe neifiH esrepeni. TeTeHIIe >XaFqalnapAblH €H Kol TapajfaH Typi — CYy MEH TY3Abl
epiTiHaiepAiH oknanra eHyi. Colikecinmie, Oy )KaFaail My3aTy YAepiCiHiH oJlaH 9pi OY3bUTYBIHA aJbIT KEIeI.

Tyiiin ce3xep: oOKIaHgap KypbUIBICH, OKIAHIApIbl MY3Jary, amnaTThlK >Kar[ainap, OeiceHIi My3Zary,

MACCUBTI MY3/1aTy, JKacaH/Ibl MY3/1aTy.

Kipicne
OtanaplK maxTta MEKTeOiHIH Tay >KBIHBICTAPBIH MY3JATyJbIH TEXHOJOTHSUIIBIK YIEpiCiH
KETUTIPYACT] YIKEH XKEeTICTIKTEpiHEe KapamacTaH, my3aaTy teperairi 100 M-aeH acaThlH KaHal 1a
O1p KUBIHJIBIKTAp KOHE amaTTap OOJIMaWTHIH O1p/ie-01p OKMaH Ke3JAeCTeimi.

Kanmer My3abl KOpIIAyablH KEHETTeH Oy3blIy jKarnaiapbl (ce30e-ce3 MarblHaja) OChI
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yaKbITKA JIEHIH JJIEMIIIK TOKipuOeae TIPKEITeH KOK. AJaiijia, Tay *KbIHBICTAPBIH MY3/1aTy Typasbl
TEXHUKAJIBIK 9/IcOMeTTep/ie MY3/1bl KOpIIAayIaFbl «Tepe3eliepy JIeI aTallaThlH )Kep acThl CyJapbIHBIH
HEMeCe TY3/bI ePITIHAUIEPIIH KapbUTybl HOTHXKECIH/IC OKITAHIAp bl YAKBITIIA CY OacybIH OHAaFraH
MBICATIAPBI KETIPUITeH, 9JETTe MY3JATKBII OaraHAapAbIH JKapbUIFaH JXEPIEPIMEH IIEKTEITECH.
COHJIIBIKTaH MY3JIaTKBIII OaFaHHBIH yaKbITIIA ICTEH IIBIFYHI J1a YHFBIMAJIAFbl OKITAHHBIH Cy OacyblHA
oKenyl MYMKiH, Oy Konarchid. 1948 sxeinman 2014 xeurra aeiinri keseHuae «lllaxrtcrenctpoiiy
xoHe «Coroscrerctpoit» OLIK TpecTiHeH ©TKEH jKacaHIbl MY3/1aTy OIICiH KOJJAaHA OTBHIPHII, TIK
[IaxTa OKNAaHJAPbIH YHIUIEYy Ke3iHJEe aBapHsUIbIK >KarJaliapblH TYBIHAAY KUUICH Tangay 1-
kecrene kentipumreH [1-3]. Kecteme kenTipUIreH CTaTHCTHKAIBIK MOIIMETTEPAiH JIYPBICTHIFBI
(kecte 1) 3eprreneTiH OKHaHAAp CAHBIMEH AaHBIKTAJIATBIH IPIKTEMEHIH JKETKUIIKTUIrIMEH

pactanansl — 579 nana.

Kecre 1. 1948 :xpuigan 2014 xbliara JeifiHri Kesenae TIK OKHAHAAP KYPbLIbICHI

Ke3iH/eri anaTrap CaHbIH 3epTTey

TannaHaThIH OKIIaHAAD Bonran anarrap
Keipteuty
Kesex Tepenuiri Backa typnepi
XKanmer canst bapnpIk armartrap|  KaThI KaJIsl.
<150 M/>150 m amarTap
OaraHmap
- 39
143 137/7
1948-1958 46 - 5
1 35
165/29
1958-1968 194 62 12 14
- 26
74/22
1968-1978 96 50 11 13
- 7
1978-1988 37 35/5 21
4 11
- 21
1988-2005 60 54/6 26
3 2
- 9
2005-2009 18 11/7 15
2 4
- 15
2009-2014 31 19/12 21
2 4
1948-2014 579 476/76 242 20 11

1-xecreneri aepekTepal Tanaail oThIPHIN, KeJeciaepal alTyra 6oabl:
- 1958 xpburra feifin eTKi3ineTiH oknanaapabiH 94 %-b1 150 M-1eH acniajsl, anaTTap CaHbl a3

00517161, aJl My3JIaTKbIII OaraHajIap/IbIH KbIPTHUTYbI OaliKaaMa/bl, ajl YHIYOETTer! Tay JKbIHBICTapbIH
3
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KOFOJIBIH HETI3T1 9/1ici — KOJIMEH OypFhLIay;

- keiiinHeH (1958-1968 >xpu1mapel) ©TETIH TEpeH OKMaHAApAbIH NanbI3bl (15 %-Fa neiin)
yIFasbl, 49 anat TipKeni )KoHe My3/1aTy OaraHAapbIHBIH almaTThIK Y3UTICTEpl alFalll PeT TIPKEI/Ii;

- 1968 xpurman 1978 skpurra JAediH TepeH YHFbIMaiap KYpBUIBICHIHBIH OJIaH dpi ecyi
Oaiikamanel (23 %-Fa JeiiH), COHbIMEH Oipre YHFbIMalapbl cally Ke3iHAe amarTapiblH YJeci
apTajibl, MY3/1aTKbIII OaraHaIap/IbIH KBIPTHUTY CaHbl apTaJIbl, aJl TAy KBIHBICTAPBIH OY3y IbIH HET13r1
omici-OypFhIIay KapbUIFBIIIL

- 1978-1988 xpuimap apalbIFbIHIA TEPeH OKHmaHAApAbIH maiibnbl (14 %) okmanmapMeH
canmpicThipFagia 150 m-re neifin TemeHpeiini, Oyl METPONONHUTEH OKMaHAAphl MEH KaJlaJbIK
KEPACThl KYPBUIBICTAPBIHBIH OKIMAHJApbIH caly OOMBIHINA TamChIphICTAPAbIH OackiM OOJybIMEH
TYCIHAIpiTYl MYMKiH. Anaiiga, TepeH OKMaHaapla MY3[JaTKbIIl JTHHAMUKTEPAIH >KbIPTHULY CaHBI
apTapl;

- 1988 xpuman 2005 xputFa AeiiH YHFBIMAJIAP KYPBUIBICBIHBIH YKAJIBI YIIECI a3asiibl, TEPEH
YHFBIMQJIap CaHbl a3asapl, Oipak amaTThlK YHFBIMAJApIbIH  JKalNbl MalbI3bl  My3JaTy
YHFBIMAQJIAPBIHBIH KBIPTHUTY MalbI3bl CUAKTHI a3asi/bl, OYJI MY37aTy TEXHOJOTUSCHIHBIH JaMybIHBIH
caJijapbl, YHFBIMQJIAPAbl YHTUICYIH OIPIKTIPUIreH TOCIMiHIH 0achkiM OOITyBI, TYTIKIIEN OCKITKIII
KOHCTPYKIHUSICBIHBIH KaKCapybl JKOHE aJJIBIHFBI KaTapJibl O€TOH OEKITIECiH KoIIaHyAaH 6ac TapTy;

- 2005-2009 >kpulmap apanbIFbIHIA IIIaXTa OKMAHAAPBIHBIH KYPBUIBICH 1C KY3iHIE
KYPTi3UIMeiIi, all aBapHsUIBIK KaFdainap Typajbl JepeKTep allblK 0acrace3e KapusiiaHOaiibl;

- 2009-2014 xwimap apaibiFblHIa [ peMSYMHCK Kauii K€H OPHBIHBIH €Ki OKITaHBIHBIH,
«EBpoXum» AAK BepxHekaMm Kanuii KeH OpHBI Y COJI Kaduii KOMOWHATHIHBIH KJIETTIK OKIMAHBIHBIH,
«Ypankanmuit» AAK VYcrb-SiBUHCKNI KEH OPHBIHBIH €Ki OKIAHBIHBIH KYPBUIBICHI OacTairaH. Aifta
KeTy Kepek, YCol Kanuii KOMOHWHATHIHBIH KJIETTIK OKIAaHBIH YHTIEYy Ke3iHJAe aBapHsUIbIK
XKaraaitnapasl azaiTy yuis anram pet ACII-8,0 oknan yHrijgey KoMOaiHbI KOJIJaHbUIIbL.

Herisri 6eJiri

CraTHCTUKAIBIK AEPEKTEpAl MaTeMaTUKAIBIK OHJICY HOTHIKEIIepi KOPCETKeH IeH, JKOoFaphla
KENTIPUITeH aBapusUIBIK KaFJaillapAblH KOMIIIIri YIIH MbIHaJal TEXHOJOTHUSIIBIK JKOHE
TeOJIOTUSUIBIK JKaF/aillap ToH: OKNaHAapbl apHaiibl TociiMeH yHriey tepenuiri 200-400 m-aex
acTaMm; OKIaHJapAbl Tapajljielb TEXHOJOTHSJIBIK TOCIM OOWBIHINA YHTUICY; KaJbINTHI, TIPEK,
KOFApFbl JKOHE TOMEHI1 TYTIKTEpPAEH TYpPaThblH €CKi TYTIK OEKITKIIUTI KOJJaHy, MY3JaKThl
KOpIIayAbIH HETI3r1 MmapaMeTpliepiH eceNTeyeH IIbIFapy «Cy OTKI30eHTIH Tay >KbIHBICTAPBIHBIH
(cazmapiblH) KYpFak» UIOTIHIUIEPiH; YHryOeTTe Tay >KbIHBICTapbhlH Oy3yAblH Oyprbuiay-Kapy

TOCUTIH KoJany [4].
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AmarTtapAplH HETI3T1I TYPJEPIHIH TapalyblH Taljay MbIHAJApAbl KOPCETTI: yaKbITIIA
OeKiTIeHiH Oy3bUTYbIHAA KOPIHETIH MY3/aTy KoHE epITy YAepiCiHiH OipKeNKiTiriMeH OailaHbICThI
amarrap — 106 >xarnaiiasl (44 %), Mmy3aary OaraHaJlapbIHBIH OY3bUTYBIMEH OaillaHBICTHI arnaTTap —
63 sxarnaiipl (26 %), OKIMaHFa Cy/IbIH HEMece TY3/bl epITIHAUIEpIiH KEHETTEH KapbuTybl TYPiHAETi
anarrap — 31 xarnaiiasl (14 %) xoHe OeTiHIH AepopMalHsICHIMEH JKOHE KOIPIIapAblH KoTeplryiMeH
OaiinanbIcThl anatTap — 15 xarnait (6 %).

CraTHCTUKANBIK ACPEKTEepAl 3epTTey HOTIKenepi OoifbiHma (cyper 1) Oombln skKaTKaH

aBapuAJIbIK )Kafﬂaf/'lﬂapI[LIH TUCTOTpaMMaJiapbl CaJIbIHABI.

® Myaparkenu Garanmanapisig Goninyi

* Bapnwk anarrap

OKnaruapas Kaamst cant

pal

. OKnanaap/ni Kanmst cans

Bapsmik anarrap

Mysparksiu Garanwanapisin Goninyi

&
It
.

.

1
1

Yakprrina kesen

Cyper 1. Kb11 0oiibIHIIA MY31aTy OaFraHIApPbIHBIH Y3lJIyiMeH 00/1FaH anaTTbIK

JKaFIaiyIapAbIH THCTOTPaAMMAChI

oaicrepi

Cy 0ackaH KbIHBICTapABIH KYypaMbl KOHE >KbIHBIC MACCHBIHIH OIPTEKTUIIK aopexeci. Op
TYpJl Tay-KeH TeOJIOTHSUIBIK >KaFJaimapblHIa OKHAHJIApAbl YHIUIEY TaXIpuOeciH Tannay, My3
KBIHBICTAPBIHBIH ~KOpPIIAybIHIAFbl 9JICI3 JKOHE €H KayllTi JKep, op Typial Jedopmanus
MOJYJIbJIEPIMEH, MBICAJIbl, KYMTAC IMEH ca3Jlbl HeMece KOHbIP KOMIpJIl MIACTTap ayblCaThIH JKeperi
€Ki Tay JKbIHBICTApbl IUIACTTAPBIHBIH KOHTAKTICl, COHAAH-aK aJUTIOBHAJABI JKOHE MBIKTHI
KBIHBICTAPABIH OaillaHBICHI €KEHIH KepceTTi. byn ocipece caslblH aUTFOBHANIBI MIOTIHIUIEPIHIH
HeTi31H/1e maiga OonraH karmaiiaa ToH. OChIHIal Tay KBIHBICTAPBIHBIH KaO0aTTaphIHBIH JKaHACYbIHA

CBIPTKBI KbICBIMHBIH acepiHeH KYMCAK KBIHBICTAp MBIKTBI XbIHBICTAPAbIH Oerine CBIPFBIIT KeTeJIi.

5



BectHuk AkTIOOMHCKOTO pernoHaibHOro ynusepcureta uM. K. XKybanosa, Ne2 (72), utons, 2023
TexHnueckue HayKu

J1o7 oCBl JKepIiepe OKIaHFa CybIH HEMece TY3/bl epITIHIIHIH KapbUTybl K1l OalKaia bl

[MlaxTa KypbUIBICHI TXKIpUOECIHAE OPHBIKCHI3 JKOHE MBIKTHI Tay JKbIHBICTAPBIHBIH
OailyTaHpICTaphl IIaXTa OKHaHAAPBIH OYPFBI-)KAPBUIBIC OJIICIMEH YHTIUICY KE31HJE acKbIHYJapAbIH
cebebi Oonranbl Oipuemne per Oenrini. H.I'. Tpynak [5] cusikTel aBTOpap 0apibiK Tay >KBIHBICTaphI
OaifTaHBICTAPBIH KAYIITi JACT CaHa/bl, OV ToXipuOe NepeKTEPIMEH KOKKA IIBIFapbUIILL. MbICabI,
B.A. ®emtokun [6] 270,4 M Tay SKBIHBICTAPBIHBIH KOHTAKTUIEPIHACTI OYpPFbI-)KapbLIbIC
xymbicTappiMeH Ne2 BKK oxnanbiHmarbl OaraHamapAblH Y3UTYlH CHIAaTTail OTBIPBIN, acipece
My3zaaty aWmarbiHna 220 M TepeHJIKKe AeWiH YHFhIMAJa eUIKaHAald acKpIHylap OolMaraHbIH
epeKIIIe aTam oTTi, JereHMeH 18 M TepeHikTe ca3z 6eH aneBpoyuT Oaitanbichkl 6oraH. ColaH KeiiHn
69 M-Te JIeliiH aJIeBPOJIMT IEH KYMTACTBIH, OJ1aH opi1 18 M KyMTac IeH oKTacThIH, COAaH KeiiH 156 M
TEepeHJIIKKe JEWiH aJeBpPOJIUTTIH, Ca3/blH J>KOHE OKTACTBIH YCaK KalOaTTapbIHBIH TYPaKThI
KabaTTacybl, TOMEHJE — MepreibpJep MEH aHTWAPUTTIH Kabarracyel Oaiikamnsl. Byn perte
amarTapJbplH CUNATTaMachblHIA OKNAHIAPJBIH KaOBIpFallapblHAa IKBIHBICTAPJBIH KaHACYBIHIA
KBIHBICTAPABIH OpPBIH AaybICTBIPYBI TIpKENTeHI Typaibl aiTbuiMaiinel. CoHnai-ak, CIIKiHICKe
YIIBIPAUTHIH JKOHE OJIaH J1a KOl Jdpekene OY3bLIaThIH KapbUIbIC )KYMBICTAPBIH KOJJaHFaH Ke3ze
KBIHBICTApABIH KAHACY alMaKTapbIHAAFbl CyIbIH OY3bUTy Kayli CHUSKTHI (akTire Hazap aynapy
Kaxer. COHIBIKTaH >KOFapblla arTajlfaH Tay IKBIHBICTAPBIHBIH JKAHACYBIHJIAFBl JKapbUIBIC
KYMBICTaphl ©T€ CaKTHIKIICH KYPri3ityi kepek [7].

Jemek, TutacT GailiaHbICTapBIHBIH OOTYBI JKapBUIFBIII 3aTTapAbIH MY3aTKbIII OaraHIap IbIH
OiTeynirine 3usH/Ibl 9CepiH KylueiTenl aen oomxayra 00Jabl.

IMikipranac

byn Oomkamael monenaey YIIH TiK IIaXTa OKMAaHIAPBIHBIH KYPBUIBICHI Ke3iHAE Tay
KBIHBICTAPBIH MY3/ATy 9JIICIH KOJJAHYIBIH €Ki ColKec »KaFdaiiblH KapacTelpallblK: JloHOaccTarsl
«HoBo-I'pogoBka» Tik >keneTy OKIMaHbl koHe Kypck MarHUTTIK aHOMalHCHIHBIH SIKOBJIEB TeMip
KEH/Il KE€H OPHBIHBIH YII TIK OKIAaHBIHBIH Oipi [8].

Tarmanran KypbUTbIC MBICAIIIAPBIHBIH Tay-KEH Ie0JIOTHSUIBIK JKaFJailjlapblH KapacThIpambl3.

Bipinmi mbican cy OackaH ca3apl KYMHBIH OipKesiki KaOaThIMEH YCHIHBUIFaH. 2-CypeTTe
Hou6accrarsl «HoBo-I'po1oBKay» OKIMaHbI OOMBIHIIIA TUTOIOTUSIIBIK OaFaH KeNTIPUITeH.

OKmaH KYpBUIBICHI Tay >KbIHBICTapbIH OY3yAbIH OYpFbUIay-)Kapy 9MICIH KOJAAHY apKbLIbI

AKY3€ere achlpblibl, OlpaK KypbUIbIC YEPICIH]IE TOTEHIIIE XKaFjailinap O0IFaH JKOK.
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Cazabl a2 # JA3MO H -1
Ky M et 6.0 4.0

g - TIOOMHI TAJIFAaH
6eTOH 230MM

50.0

57.0

BervoHx SO00Mm

Apruaamnrrep

Cyper 2. My3aaty Tepenairi 57 m 6oaranaa «Hoso-I'pogoBka» oknanbiHbIH 0-65 M
TepeHaiKTeri 00MIbIK KeciHaici

Exinmn »xarmaiia, TeOJOTHsIIBIK TUTIK — Oy ca3mbl JKOHE ycaK TYHIpIIIKTI Kymuap,
KyMTacTap, THIFbI3 Ca3/ibl KOHE TAKTaTac ca3/lapbl CUSKTHI KbIHBICTAP/IIH aYBICYbIMEH YCBIHBUIFaH
reTeporeH/i Tay >KbIHbICTapbl. Herisri Kypaeniitik O0bin TaObUIaThIH — KaJbl KalbIHABIFEL 150 M-
JieH acatbid, 511,5 M TepeHIKKe TapajaFaH Kell TYHIPIIiKTI, ca3/ibl, CyFa KaHBIKKAH KOHE TYPaKChI3
KyM/1ap, aFbICBIHBIH mamachkl 500 M-JIeH acaThIH JKOFapbl KBICBIMIBI JKEp acThl Cymapsl, okmnanra 900
m%/caF-TaH acaThlH YIKEH Cy aFbIHIAphl, OHBIH imiHge — 385,0 m%car kemnoseii nemreitxwmeri
KYM/1aphbl.

TemMeHeri reo’orusulbIK KeCIHAUIEpAEH Kopil OThIpFaHbIMbI3/Ial, SIKOBIEBCK KE€H OpHBIH
aIIyJIbIH KUBIHABIFBI K€H MIOFBIPBIHBIH KaJIbIHIBIFBI IIaMamMeH 600 M OOoJaThIH IMIOTIH/I OPHBIKCHI3
KBIHBICTApbIH KaJbIH/BIFBIHBIH aCThIHJA, TUAPOCTATHKAIBIK Oackl 5,5 MIla-Fa neifinri ceri3 cyisl
NeHreibkuekTi koHe okmanra 900 m%/car-ka JeHiHTi JKaNmbl Cy aFbIHBIH CAKTAWTBHIHIBIFBIHIA
0O0JIIBI.

111-11-77 KHxE ycpiHbIChl OolibIHIIA SIKOBJIEB KEH OPHBIHBIH MACCUBIH JailblHIay YILIiH
TOMBIPAKTHI KacaH bl My3JaTy 9/IiCi KOJIaHbII/IbI.

CanpIHBIN JKaTKaH YII YHFBIMAaHBIH OPKaCHICBIHIA MY3JaTy €Ki KOHLIEHTpJl meHOepae
OpHaJlacKaH €Kl Karapiibl My3/aTy YHFbIMaJapblH IIbIFapy XochapianraH OonatbiH. bipinmri

meHOepaiH auametpi — 14,5 M, exinmi meHnOepaiki — 19 M. Karapnap apacbiHgarbl KalibIKTBIK —
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2,25 M. lmki Karapaarbl My37aTy YHFbIMajiapbl apachlHOAFbl KaIBIKTHIK 1,38-1,47 M, CBIPTKBI
Karapaa 1,65-1,81 m Gosnbl.

Macenen, mbicanbl, Ne2 oknanja my3aary 620 M TepeHaiKke aeiin xypri3iagi. Ne 2 oxnaH
60 M TepeHIIKTEH COHFBl TEpeHIIKKe JeiiH Oypreuiay-kapy omiciMeHn, Owuiktiri 1,5 ™
KipeOepicTepMeH, CO/JaH KEiH TIOOMHrTepMeH OekiTinmi. AWTa KeTy Kepek, Oyprbuiay-Kapy
KYMBICTApBIH KoJiiany, M.M. IIpoToabsKOHOB IIKajgackl OOMBIHINIA MY3/IaTbUIFaH KYHie 4-Ke AeiiH
MBIKTBI OKTac Mepreibiep Hemece OOpMeH YHUTy Kesinae kepinOemi, Tek 309 M TepeHIiKTe
TOJIBIFBIMEH MY3AaThUTFaH KYMJIAPIbIH KHBIPIIBIK TACTAPMEH JKOHE TYTKBIp ca30eH OaiilaHbICHIH 1A
Oipgen 6 Oaran xecingi. KpIpkyliek mneH KaHTap apaibiFblHAa 15 My3maTKeim  KyObIp
nedopManusIanbl. 3aKbIMAANFaH MY3AATKBIII OaraHIapblH 1IIIHEH MY3JaTKbII OaraHIapIbIH
CBIPTKBI KaTapblHA KOChUIFaH Oip FaHa OaFaH KaJIlbIHA KEATiPiIIL.

Horuxesep

OKTac Mepreib XKoHe 00p CHAKTHI OIpTEKTi KBIHBICTAp aPKBUIBI OTY Ke3iHJe OaraHaIapabiH
nedopMaiusacel TipKeIMEreHiHe >KoHe OapiblK aedopManusiiap ca3 OeH KYMHBIH aybICHabl
KaOaTTapbIHBIH [IEKapaChIHAAFbl Ca3/bl JKbIHBICTap/1a OOJFaHbIHA Ha3ap ayaapy Kaxer. Ceri3 Oaran
307,5-311 ™M TepeHamikTe KaTkaH TeMeHTi Oop cazmapeiHma 308-311 ™M TepeHuikte
nepopmarusutanapl.  314-316 M TepeHIIKTE OKIMAaH COKMalbl OalFalapMeH  YHTLUICHII,
OaraHanmapapIH AehOopManuAChl OalKaIMabl.

Ocblran yKcac yiari keiOip oKmaHzapAbl HIeTeNJe YHruley Ke3inae Oalikanabl, MbICalbI,
I'epmanusinarer «®@uepae» okmanbl [9], On «Bamp3ym» miaxta amaObIHBIH CONTYCTIK OOITiHe
OpHaJIaCKaH.

OPTYpIli Tay-KeH-TEONOTUSIBIK Karjainapaa (atan aiTKaHaa, OIpTEKTI Tay >KbIHBICTAPHI
MAacCHUBIHIE JKOHE TeTEPOTeH[ll, OPHBIKTHI JKOHE OPHBIKCHI3 IKBIHBICTAPJABIH AaYBICYBIMEH)
OKNaHAAPAbIH KYPBUIBICH Typajbl TalJaHFaH AEpeKTep OPTYPJi TeOJOTHSIIBIK IKaFaailiapabiy
aBapUSUIBIK JKaFIaljapJblH TYBIHJAY BIKTUMAJJIBIFBI JIOPEKECIHE ocepi Typallbl JepeKTepi
CAIBICTBIPYFa JKOHE MOHOJIMTTI Tay JKBIHBICTAPBI MACCHBIHJE OypFbUIAy-)Kapy KYMBICTAPHI
OaraHIap/bIH Y3UIyiHEe OKeIMEHTIHIH, KYM-ca3 HeMece KyM-Meprenb/i KbiHbicTap [10] cuakTh Tay
KBIHBICTAPBIHBIH OaiiaHbICTAphl OOJFaH Ke3/e, My3/1aTy OaraHIapblHbIH Y3UTicTepl TYPaKThI TYpae
OaiiKaapl.

Tay >KbIHBICTApBIHBIH KypaMbl amarThl JKOI0 OJICIH TaHAayFa Ja ocep eTell: CYJIbl
KabaTTap/a KUBIPIIBIK TACTap IbIH KOCBIHIBLUIAPHI OOJIFaH jKaFaaii/ia, ChIHFaH OeKiTIie OeIIMIIeCiHIH
OEKiTy KEHICTITIH TBhIFBIHJAYMEH MIeKTenyre Ooyiafbl, aj ca3/bl YXKOHE MeEpresibJi >KbIHBICTAp

KabaTTackaH >kKarJaia anmaTineH Kypecy/aiH OipHemie 9IiCiH KOJJIaHy KaKeT — OKIaH YHTyOeTiHeH
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0ETOH >KacCTHIKILIACKIH jKacayAaH OacTal KOChIMIIA MY3JAaTKBIII YHFbIMANapAbl OyprblIayFa »oHE
OeJICeH Il KaTy Mep3iMiH y3apTyFa JIeiiH My3/ary.

My3naty TaCIMiHIH dcepi: opTYpIIi Tay KBIHBICTAPBIH MY3/IaTy TCIMAEP] TalJaHabl: CYJIbI
JCHTeDKUEKTEPIiH OYKIT TepeHIirine, aiMaKThIK JKOHE KEePriulikTi. AWMaKTHIK MY3/1aTy TOCIMiH
KOJIJIaHy aHarypJIbIM ayblp amaTThIK JKaFJailapra OKeNeTiHl jKOHE oJlap/bl KO OOMBIHIIA Y3aK
mapagapabpl  KaKeT eTEeTiHI aHBIKTaIJIbl, OWTKEeHI OaplibIK CyJabl Kabartap OyprblIaHFaH
YHFBIMaJapMeH OIpiKTipilin, onap apKpUIbl OpPTYPJi CTAaTHKANBIK Oactapsl 0ap  Cymbl
JCHTeKUEKTEPIIH CyJaaphl aFbII JKaThI.

TangaHaTblH CTATUCTUKAIIBIK MAITIMETTEPACH KOPIHIN TYpraHal, anaTThIK KaFIaniapabiH
KOpIHY CHUINAThl OKIAHFa CYAbIH KEHETTEH YJIFAalOblHAH YHIYOeTTIH aiTapiblKTail OWiKTIKKE
KEHETTEH KOTepllyiHe jKOHEe YaKbITIIa OeKiTy CaKuHaJapbIHBIH Y3UTyiHe Jeifin e3repeni. TereHe
KaFJaiiapIblH €H KONl TapaliFaH Typl — Cy MEH TY3/bl ePITIHALICP/IiH OKITaHFa eHyl, OYJ1 My3/aTy
YAEpICiHIH 0J1aH opi OY3bUTYBIHA OKETE/I].

AnaTtTap/sl KO0 9IicTepl Keleciiel: OKIMaH bl apaljelb TOCIM OOWbIHINA YHT1IEY Ke3iHe
IIaFBIH KipyJiepre Kemry, O€TOH XKacThIK Kacay, My3JaTy YHFBIMAIApbIH KOCBIMIIIA OYpFBUIAY JKOHE
Oencen I My31aTy Mep3iMICpiH YIIFaTy.

KopbIThIHABI

Tay >KbIHBICTAPBIH >KacaHIbl MY3/aTy OMICIH KOJJaHa OTBHIPHIN, OKHAHAAP KYPBUIBICHIHBIH
MEePCIEKTHBAJIAPBIH 3€PTTEY, OJAPAbIH TEPEHIITIHIH KYPT apThIIl, KYPBUIBICTHIH THIPOT€OIOTHUSITBIK
Karmalmapel  KYpPACJICHE TYCETIHIITIH KOpCETTi. AHAIUTUKAIBIK KOHE OKCIEPUMEHTTIK
3epTTeyJepiH Ka3ipri AeHreiiH, coHAai-aK IIaxTa KYpbUIBICBIHJA Tay >KbIHBICTAPBIH >KacaH[bl
MY3/1aTy ONICIH KOJJaHy ToXKIpHUOECiH Tanjgail OTBIPBIN, MY31bl KbIHBICTApJbIH KOPIIAYBIHBIH
KaJIBIHABIFbIH, MY3/1aTy CTAHLUSACBIHBIH KyaThl MEH )KYMBIC YaKbIThIH aHBIKTAY/IbIH €CENTIK 9/1icTepl
OappIHILIA 3€pTTENIN, O3IPJIEHIeHIH aTal ©OTKEeH >XeH. byl perre oKmaHaap KYpbUIbICBIHBIH
TEXHUKAJIBIK-)KOHOMHKAJIBIK KOPCETKIIITEpl KaHaraTTaHAPIBIKCHI3 OOJBIN KajlaJbl, YHFBIMAHBIH
KbUIIAMIbIFEl alibiHa 40-45 M-z1eH acnaiinel. MyHnail KaHaraTTaHapIBIKCHI3 KOPCETKIIITEPAIH
OacThl ceOenTepiHiH Oipi — MY3AaTBUIFAH SKbIHBICTAp/bl WIepy TOCUIAEPiHIH >KETIUIMEreHIir,
HOTIDKECIHIIE TOMEH KyaTThl JKOHE TOMEH J>KbULIaMIBIKTBI THETIIITepHi maimanany. JKacaHmsl
My37aTy  OMICIHIH  TEXHUKaJIbIK-DKOHOMHKAIBIK  KOPCETKIIITEPIH  apTTBIPYIbIH  YTHIMIBI
KOJIJIApbIHBIH Oipi — Tay KBIHBICTAPbIH OY3yIbIH OYpFbIIay->Kapy SJICIH €HIi3y OOJIBIN TaObLIA b
Amnaiina, ic XKy3iHJE >KapbUIbIC TEXHOJIOTUSUIAPBIH KOJIJAAHY Ke3iHAe My3Aary OaraHIapbIHbIH
amaTThIK OY3BUTYBI, KapBUIBIC 9CEPIHIH MY3JaKTap/bl KOpIIayFa 9cep €Ty JOPEKECIH KETKITIKCI3

3epJeney, opTypJil TEOJOTHSIIBIK, THAPOTCOIOTUSIIBIK, TEXHUKAIBIK (GaKTOPJIapAbIH MY3/IaKTap/Ibl
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KOpLIayAblH KepHeYyi-aepopManusiianFal KyliHe )oHe My3/aTy OaraHIapblHa 9CEPiH KOPCETETIH
CEHIM/II, HETI3JICJITeH eCeNTey OAICTEpiHiH OoJMaybl cajfapblHAaH OpbIH anaabl. byn macenene
a3jlaraH 3epTTeyliep aHATUTHKAIBIK HEMeCce Ta3a SMIMPUKAIBIK OOJIBIN TaObIIa bl JKHE JKaNIbIIAY
MEH KOPBITBIH/IBI KacayFa MYMKIHAIK OepMEHTIH ©Te MIEKTeyli MAJIiMEeTTep MEH KapaMa-Kaiibl

HOTIDKETep Oeperi.
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COBPEMEHHOE COCTOSHHUE TEOPUU U ITPAKTUKHU CTPOUTEJIBCTBA
CTBOJIOB METOAOM UCKYCCTBEHHOI'O 3AMOPA’KUBAHMUA I1OPO /]

C.E. CYUITHTAEBA*, M.K. UIMAHT A3HH, A.I'. BYPYMBAEB,
C.K. KABBUIKAHOB, A.b. HYPJIBIGAEB
Axmiobunckutl pecuoranvuwiil ynusepcumem umenu K. JKyoanosa, Axmobe, Kazaxcman

*e-mail: suiintayevas@mail.ru

AHHoOTanus. B craTthe paccMOTpEHBI BOIPOCH! IPOBEACHUS U MCCICIOBAHUS ONTHUMAIbHBIX TEXHOIOTUH MPH
CTPOMTENBCTBE CTBONOB. [10 MOTY4EeHHBIM pe3ylbTaTaM HCCIENOBAaHBI M3MEHEHHs TOPHBIX MOPOJ MO TPaIULMOHHON
TEXHOJIOTHH U CTPOHUTENBCTBY CTBOJIOB CIIOCOOOM 3aMOpaXKMBaHMS TOPHOTO MaccuBa. Kpome TOro, mpoBeneH aHAIH3
MIPUYMH U YaCTOTHI aBAPUHHBIX CUTYallUi IpH OypeHNH 3aMOPaKMBAIOIINX CKBasKHH.

IIpoananusupoBaHHbBIE JaHHBIE O CTPOUTEILCTBE CTBOJIOB B PA3IIMYHBIX TOPHO-TEOJOTHUECKUX YCIOBUAX JAIOT
BO3MOXKHOCTB COINOCTAaBUTh JAHHBIE O BIIUSHUU Pa3HOOOPA3HBIX I'EOJIOTMUECKHX YCIOBUIl Ha CTENEeHb BEPOSTHOCTH
BO3HMKHOBEHHS aBapUIHBIX CHTYallMi U KOHCTaTHPOBaTh, YTO B MOHOJHMTHOM IIOPOJHOM MaccuBe OypOB3pBHIBHBIC
paboThI HE MPUBOAAT K Pa3phbIBY KOJOHOK, B TO BpeMs Kak NPH HAJMYUU KOHTAKTOB TAaKUX HOPO, KaK MECOK - TIHHBEI
WY TIECOK - MEPIeIUCThIC OPO/Ibl, CTAOMIBHO HAOIIOAI0TCS Pa3phIBbl 3aMOPAKUBAIOIINX KOJTOHOK.

CrnenoBaTenbHO, U3 aHATU3MPYEMBIX CTATUCTHUYECKUX JAHHBIX, XapaKTep MPOSBICHUS aBapUIHBIX CUTyalUi
N3MEHSCTCS OT BHE3AITHO YBEJIMUYHMBAIOIIETOCS IPUTOKA BOJBI B CTBOJI JI0 BHE3AITHOTO ITyYeHHUs 32005 Ha 3HAUYUTEIbHYIO
BBICOTY M Pa3pbIBOB KOJIEI] BpeMeHHOH Kperu. Hanbosee yacTo BCTpeUaromuics: BUL aBapUIHBIX CUTYAIMH — IIPOPBIB
BOJIBI U PaccoJIOB B CTBOJI, KOTOPBIHA B CBOIO OYEPEb, BBI3BIBAET B JalbHENIIEM HAPYIICHNUE POLIECCA 3aMOPAKUBAHUSL.

KiroueBble €j10Ba: CTPOHTENIHCTBO CTBOJIOB, 3aMOpPaXMBAHHE CTBOJIOB, aBapUilHbIE CHUTYyallld, aKTHBHOE

3aMOpPAXXKUBAHUEC, MTACCUBHOC 3aMOPAKNBAHUEC, NICKYCCTBECHHOC 3aMOPAXKUBAHUC.

THE CURRENT STATE OF THE THEORY AND PRACTICE OF TRUNK
CONSTRUCTION BY ARTIFICIAL FREEZING OF ROCKS

S.Ye. SUIINTAYEVA*, M.K. IMANGAZIN, A.G. BURUMBAYEYV,
S.K.KABYLKANOV, A.B.NURLYBAYEV
K. Zhubanov Aktobe Regional University, Aktobe, Kazakhstan

*e-mail: suiintayevas@mail.ru

Abstract. The article discusses the issues of conducting and researching optimal technologies in the

construction of trunks. Based on the results obtained, the changes in rocks according to traditional technology and the
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construction of trunks by freezing the mountain massif were investigated. In addition, an analysis of the causes and
frequency of emergencies during drilling of freezing wells was carried out.

The analyzed data on the construction of shafts in various mining and geological conditions make it possible to
compare data on the influence of various geological conditions on the degree of probability of emergency situations and
to state that drilling-blasting operations in a monolithic rock mass do not lead to rupture of columns, while in the
presence of contacts of rocks such as sand-marl rocks, breaks of freezing columns are consistently observed.

Consequently, from the analyzed statistical data, the nature of the manifestation of emergency situations varies
from a suddenly increasing inflow of water into the trunk to a sudden heaving of the face to a significant height and
ruptures of the rings of temporary support. The most common type of emergency situations is the breakthrough of water
and brines into the trunk, causing further disruption of the freezing process.

Key words: trunk construction, trunk freezing, emergency situations, active freezing, passive freezing,

artificial freezing.
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Annarna. Conrsl 30 5KbLI iMIIHAC Tay-KEH OHAIPYII eIep/e eH YIKeH JaMyabl KCHHIH ©3IIrHeH KYJIaTy Ka3y
Kyhenepi anabl. EH ipi oHe TaObICTHI Tay-KE€H KOMITAHUSIAPBIHBIH KBI3METIH TaJIay ©3/IrHeH KyIaTy Ka3y xKy#esnaep
OyriHri TaHIa eH ap3aH )KoHE KOFapbl OHIMI Ka3y XKyiienepi OOJbI TaObUIATHIHIBIFBIH KOpCeTe i, OyJ1 OyriHae epekiie
03eKTi O0JIBII TaObLIA MBI,

Maxkanaga Tay-KeH KOCITOPBIHAAPHIHAA KOJNJAHBUIATHIH KaOaTTBHIK JKOHE KabaTapajblK e3MITriHeH KYJIaTyHIbl
KOJIJaHy ToXipuOeci MeH miapTTapsl KapacTeipburrad. KopdudoHTeliH KeHim — oneMeri anFamKsl aiMas oHIIpeTiH
KCHIMI, OHAa KEHHIH KamTalgbl IYMIIK IIBFapbUIBIMBI 0ap KaOaTTBIK ©3MiriHeH KyjIaTy XyiHeci KOJNJaHBLIAIEI.
Koddudonrelin keninmringe oceyl KYHEHI MaijanaHylblH apTHIKIIBUIBIKTAPbl: KE3EHJIK OHIIPICTIK MYMKIHIIKTEp;
Ke3eHJIIK KypJesi IIBIFbIHAAp; KeH I MIBIFapy/IbIH YaKbITIIA MYHKTTEpi; Aaspiiay-TijIMeNney KYMBICTaPBIHBIH a3 KeJeMi;
OyprbUIay MEH >KapyAblH TOMEH HIbIFbIHAAPEL. 1952 xbutbl «MHrynen» keniminiyg «Opransiky maxrackima 260 M
JIeHr el KMeriHIH KaOaThIHAAFbl )KYMCaK KeHJep/e KadaTapalblK O3MiriHeH KyJaTy Kyieci jkacaj/ibl JKoHe aliFall per
CBHIHAJIJTBL.

Bekemmiri oprama keHIepaeri KaOAaTTHIK ©3MIriHEH KYIATY ChIHAKTaphl J3epKMHCKHUN aThIHIAFbl KCHIIITiH
«Kommynap-ITobena» xone K. JImOHexT aTtbiHmarel KeHIimTiH «HoBas» maxTamapeiHa xyprizimmi. Kenmi mymineH
HIBIFAPYMEH KabarapasiblK KYJIaTyabl KOJJIaHy, Y3IIKCi3 KypHeli Tay-KeH-T€OJIOTHSUIBIK JKardalblHIa OHIIPYIiH
JKOFaphl TEXHUKAJIBIK-OKOHOMHKAJIBIK KOPCETKIIITepiHEe KOJI JKeTKi3yre MYMKiHAik Oepeni. JyMiHeH HIbIFapy KeHII
HIbIFapy KeH Kasdamap by OesiceHai KuMachiH 1,5-2 ece yiiraiTyra, [eMEK, KOHAUIUUIBIK KECeK KOJCMIiH YIIFalTyra
JKOHE OHJIpY/e ipi )KOHE OHIMILIITT XKOFaphl MallIMHAIAP/IBI KOJIJaHyFa MYMKIHIIIK Oepei.

Tyiiin ce3mep: KeHII WIBIFapy, Ka3y Kyhernepi, @3MiriHeH KyIaTy, KabaTTHIK KyIaTy, KabarapajiblK Kyjary,

JIYMiHEH LIBIFapy.

Kipicne
KasnblH KeH OpbIHAApbIH JKepacThl Ka3zylblH QNEMJIK TKIpHOeci KepceTil OThIpFaHfai,
coHFbl 30 KbUT 1MIHJIE KETeKIIl Tay-KeH OHIIpYyIll eiepAe €H YJKEeH AaMyAbl KeHJl e3/iriHeH
KYIaTyMeH Ka3y JKyWenepi anapl, OyJa KepacThl OHIIPYIiH OapiblK ayblp YAEpiCTEpiH

aBTOMATTaHAbIPYFa MYMKIHJIIK O€peTiH €H ap3aH, OHIMIUIIT )KOFaphl Ka3y xyite [1].
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Kenmi »xepacTel eHIIPYIIH ap3aH dJICTEpPIH 3epTTEy, Urepy >KOHE EHri3y ocipece
QJIEMIIK Kap>KbI-9KOHOMUKAIIBIK JIaFAapbIC XKaFAaibIH 1A, KONITETEH KEHIIITEP KeH OHAIPY/IIH
KOFaphl KYHbIHA OaiJIaHBICTBI OHAIPICTI TOKTaTyFa MOKOYp OOiFaH Ke3Je ©3€KTi OOJBII
TaOBUTAIBI.

Bbyn okyiienepai KommaHynma  yJIKeH —TOXipuOe KMHAKTaael, Oyin  «Kumaiimakcy
koMmaHuAChIHBIH (AKIL) xbpuiaeik eHimaumiri 12-18 MuH T KeHII KypauThiH «XEHAEPCEH)
MOJIMOJICH KeHIlTi; eHaipy KYHbI 19 101/T, )KpULABIK OHIMAUII 8 MIH T KEHI KYpPauThiH «JIb-
Tennente» (YUmnm) MbIC KeHilm, eHAIPYAIH e3iHAIK KyHbel 5 nomi/t; «e bupc» (FOAP)
KoMIaHUACBIHBIH «lIpembepy, «Punuy», «Koddudonreitn» KeHImTepi KbUABIK OHIMILTIT 2-1eH 6
MJIH T JCHiH, 631HIK KYHBI 6-7 TOJUI/T; *KBUIABIK OHIMILIITT 5 MIIH T, ©31HIIK KYHBI 6 JIOJUT/T JKOHE
6acka na kentereH «CoATYCTIK nmapkTep» (ABcTpanus) KeHimi [2].

e caiiblH ©3AiriHeH Kyiaty Kaszy skyienepi 150 MiH T-ZaH acTaMm KEeH OHIIpeni, OCHI
TEXHOJIOTUSUTAPBI TaliTajaHaThIH KOMIIAHKSUIAPD €H TUIMII OOJIBIN TaObUIAAbI, dJIEMIIK PEUTUHITE
YKETEKII OpbIH ananasl [1, 3].

Herizri 6eJriri

Xorapeina aTtanraH €H Ipi JKOHE TaOBICTHI Tay-KE€H KOMITAHUSJIAPBIHBIH KBI3METIH Tajaay
OapbICBIHJIA, ©3JIIriHEH KYJIaTy Ka3y jKykhenepi OYTiHTI TaHAa €H ap3aH >KOHE OHIMIILIITI KOFaphl
Ka3y xKyiesnepi 00JbIN TaObUIATHIHABIFBIH KopceTeai [4].

bapneik Oacka jkepacTel Ka3y JKylenepi Je ©3/irHeH KyjlaTy Ka3y KyilenepiMeH
calbICThIpyZa OocekenecTikke ToTen Oepe anmaibl. COHIBIKTAH OChl TEXHOJIOTHsUIapFa dJIEMHIH
Oapnbik ennepiniy 1000-HaH actam MamaHzaapbl KatbicaTbiH S5 1pl XajbiKapanslk MASSMIN
koHdepeHumsTapsl apHamas:: 1981 xbutsr Jensepae (Komopamo); 1992 xbutsr Moramec6Gyprre
(Onryctixk Adpuka); 2000 xbutel bpuzdenne (ABctpanus); 2004 xputel Cantbsirona (Uunm) sxoHe
2008 xbimel Kupyna (I1IBerus) oTKi31nIi, SIFHU OChI TEXHOJOTUSHBI KOJMAAHYABIH COTTI OHIPICTIK
TOXKIpUOECIHIH YJIKEH KapusjJaHFaH MaTepuaibl 0ap.

Omnappiy aipeIKIIa Oenrici TaOUFH, epiKCi3 )KapbUIBICCHI3, KECKEHHEH KEeHiH KeH/I1 CIIIeMHIH
KyJ1aybl OOJBITT TaOBLIAAbI, SSFHH CLIeMJE KaKETTI ONIIeMAEpAiH Ka3blK MIBIFYBIH jkacay. KeHHiH
©3/IiriHeH KyJIaTy Ka3y KyHenepiHiH ToObl mpodeccop B.P. MIMEHUTOBTBHIH Kiaccu(UKAIMSICHI
OOMBIHIIIA Ka3y JKYHEJepiHIH YIIHIN KJIachblHAa >KaTaabl — KEHJI >KOHE J>KaHaC JKbIHBICTAPBI
KyJIaTyMeH.

Byprein olinaranmaii, Ka0aTTHIK XoHE KalaTapasblK O3IITHEH KYIaTyabl TE€K KalblH KEH
OpBIHJIAPBIHAA JKOHE TEK KEHJep VIIH KoJIJaHyFa Ooajbl, olap eaoyip ayMakThl Kecill TacTaraH

Ke3ne (Y3bHbIFl MeH eHi Ooitbiamma 20-30-gan 50-70 M-Te AeiiiH) Ker y3amaid Kyyiail 0acTaiibl,
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COHBIMEH Oipre cajJbICTBIPMalIbl TYP/E KilllkeHe OerikTepre OesiHeni rabapuTTi OHIMALIIK KOJIANIIbI
MeJIIepJieH acnaabl. byl maprrapra OpHBIKCBI3, TYPAKChI3 HEMeECE >KapbIKIIAKTap MEH >KYMCak
KaOaTTap/bIH THIFBI3 TOPHIMEH YaThUIFaH KEHJEP XkKayar oepeni [5].

KabarTeIK >koHe KabaTapaiblK ©3IriHEeH KYJIaTy SAETTe KEH OPBIHIAAPBIHBIH KaJIbIHIBIFBI
keminge 20-30 M OonraH Ke3le KOJJAHBLIANBI, SUTHEce, TIK Kyjlay Ke3iHJe KeHHIH KapKbIHJIbI
©3/IIrHEH KYJIaTy YIIH KeCy alaHbl KETKUIIKCI3 00Jaapl, all )KYMCaK KyJiay Ke3iH/Ie KCHHIH Kol
06J1Ir1 WIBIFATHIH IIYHKBIPIAp apachbIH/a HKOFaIabl.

Ken opHbIHBIH TYyCy OyphIlIbl Ke3 KeireH 0osybl MyMKiH. Erep xymay skeTkimikci3 Ooinca
(45-75°), »xaTKaH >KarblHOA CBIHFaH KEHICP/AIH JKOFAIYbIH a3aiiTy YIIiH OJIOKTBIH TOMEHT]
KAFbIH/IaFbl TAy >KbIHBICTAPBIHBIH YIIOYPHINIbIHA KOCHIMINA aKilla Caly HeMece apajblK IMIbIFapy
JeHIreHKUEKTEPIH JailbIHAay KaxkKeT.

KeHn opHBIKCHI3 00ITyBI KEpEeK HEMECe JKapbIKTap MEH OPHBIKCHI3 KabaTTapAbIH THIFBI3 KeJici
00JTyBI KepeK, COHJIBIKTAaH KeCy Ke3iH/e OJI ©3/IrHeH KyJiall, oTe YJIKeH eMec OeliKTepre OeiHiIl,
0JIaH 9pi YCAKTaNbII, KYJIaFaH KEHICTIKTE IIBIFATBIH TECIKTEPre TYCE/I.

Erep kennep e3niriHeH xaHyra OeifliMm Oosica, OHJa ©3JIrHEH KYJaTy >XYMECIH KOJIaHy
MYMKiH emec. byt Ka3y xyieciH Konganyra Kenepri KeHai 6akpiiay OoJbin TaObl1ab.

O3nirineH KyraTyabl, 0acka Kylary >Ky#enepi CHSKThI, KeH OpPHBIHBIH YCTiHIeri OerTi
KyJ1aTy MYMKiH OOJIMaraH Ke3/e KOJIIaHyFa *KoJl OepiliiMei/ii.

CoHfbl OH JKBULABIKTapAa IIeTeNAe MaijJaibl KOMIIOHEHTTepl KaJbIHIBIFBI a3 KeH
OPBIHAAPBIH MBICBIKTAayFa TAPTyFa OaIaHBICTHI, TOKIpHOEIe KaPHIKIIAKTHIFBl TOMEH KYIITI KEHIep
JKaralblHIa ©3MITHEeH KyJIaTy JKyhesnepal KOJMAaHyIbIH alKblH TEHIEHIMsACH Oalikananbl. Ken
OPHBIKCBI3 00Nyl KEpeK HeMmece KapbhlKTap MEH OpPHBIKCBI3 KaOaTTap/blH THIFBI3 JKeJici 00ybl
KepeK, COH/IBIKTaH Kecy Ke31He 0J1 ©3/IriHeH KyJlall, eTe YIKEH eMec OenikTepre OeJiHirm, o/1aH api
YCaKTaJblI, KYJIaFaH KeHICTIKTE IIBIFaThIH TECIKTepre TYCEe/l.

oaicrepi

Koddudonreiin kenimn — oneMaeri ajafamkbl aliMa3 KEHIII, 0J KEeHHIH KalTajAbl COHFBI
HIBIFApPbUTYBIMEH  (KamnTalgsl ©3JirHeH KyJaTy) KaOaTapanblK 63/iriHeH KyJaTy >XyieciH
KoJsiaHael [6].

AnmaznapaplH Kypambl OOWbIHIIA TYTIK Kezeinepre skaraasl (100 1-ra 6-7 kapar),
HOTWDKECIHJIE ImaxTa OipHeme peT XaObUiapl. AJMa3fgapiblH camackl ©Te JKoraphl. EH yikeH
anMasnbig canmarbl 139 kapat O0nsL.

Ocpl KylleMeH Kopiapibl Ka3y KoCIMOpbIHFAa 3KOHOMHUKAJBIK THIMAUIIKIIEH KEH eHAIpyre

MYMKIHAIK Oepi.
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Kenimrig eHiMaUIIr ®KbeUTbiHA 2,2 MITH T-JIaH acajsl. JKepacThl Ka3y OapbIChIHAA MBIHAIAN
Ka3y JKyHhenepl maijalaHbpUIbl: allblK OHAIPY KEHICTIri O6ap Ka3y jkyheci, KabarapajblK KyjaTy
KOHE KamTaJ bl ©3IITHEH KYJIaTy.

Kaszipri yakpiTTa apmbikka Jedinri kopaapast -370 M neHreibkuekre (37-1eHreikuek) Kasy
Ka0aTThIK KyJIaTy JKyWeciMeH >Kypriziiemi. byn KimaccukanblK HYCKaJarbl epekie KadaTapalibIK
KyJIaTy, all KabaTtapajblK ©3MIrHEH KyJaTy, eMTKeHI 1ImKi KabaTr Kecumirn, cojgaH Keiin 45-50 m
OMIKTIKKE JIeHiH e3/iriHeH KyJIaTy yAepici xKypei.

Kanrangel e3mirineH Kyaty — Oyl KabaTTBIK KyJIaTyMeH KalaTapaiblK ©3JirHeH
KyIaTyabiH Oenrini Oip Oymanbl. bynn skyiie eH jkaHa skyhenepaiH Oipi OOJbIm TaObLIAAbl JKOHE
anemjie ic xy3iHae TeHaeci koK. O ek 3umbadBeseri «I 3Ty acOecT KeHiliHae KOJIAaHbLIa b,

Koddudonreitn xorapeiga alThIFaHAapAaH alTapIIBIKTAN allbIpMAIIBUTBIKTAPFa HE.

XKyiienin Heri3ri >xo0anplk mmemiMaepi MeH mapamerpiepi npodeccop . JloOmmpmin
©3/IiriHeH KYJIaTy KyHenepliH mapaMeTpiepiH aHbIKTay oJICTEMECIH KOJJaHa OTBIPHIN TaHAaIbl
KOHE aHBIKTaNAbl. byn oKkyleHi KojiJaHy MYMKIHIITT VIIIH KapacThIPbUIFaH KEHIEPIiH

cunarraMaiapbl — KyJlaTy *KoHE yCaKTay.

Cyper 1. Kopdudonreiin kenimi, Kuma skacay Ke3eHi
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Cyper 2. KaGaTapaJbIK Kaz0anapaaH KeH/1i JYMiHEeH IbIFapy

JKyMbICTapIBIH PETTLIIT:

- KEeH IIOFBIPbl OPTAChIHAH IIBIFBICTAH OaThICKA Kapail kecy caHbuiaybiMeH, eHi 10 M-neH
OuikTiri 15 M-re neiin -48 M (48-neHreiknex);

- opi Kapai, caHplIayFa MEepIeHINKYISP, OpTaapIbl Ka3y )Ky3ere achIpblUIabl, ojapaaH 48-
JeHTeIKUEeKKe AeriH OMiKTiri 15 M kecy Kyprizineni;

- KeHJl IIbIFapy MYHKTTEPIHIH <OKapThUIall TYpaKThl» xkeinici 48-IeHreibkueK alakThIK
OopTaJIbIFbIHAH 24 M KalbIKThIKTAa OpHalackaH. MyHnaa ~ 40 % KkeH Maccachl LIbIFapbliajasl. 49-
JEHTeIDKUEK, OJ1 JIEHIeHKUEKTEepJeH TIrHEeH 12 M KallbIKTBIKTAa OpHaJacKaH. 48-IeHreiKuex
HETI3T1 JeHreKueK OOJBII TaObIIa b,

- KeH MaccachlH IIBIFApPy PYKCaT €TITeH BIAbIpay KOpPIHTeHTe ACHiH HeMece OJOK TOIBIK
MBICHIKTAIFaHFa JAeiiH xanracansl. Kamait 6oiraHa qa KeH ONOTHIHBIH KYJIaybl apIIbIKTHIH TYOiHE
JKeTel;

- COJI CHUSIKTBI, KE€Cy KEH/1 LIbIFapy MyHKTTEPiHIH ’aHa ChI3bIFbIHA Kesecl 24 M-Te IIeriHel
KOHE Ke3zeHaep Ti30eri KalTaniaHa/bl.

Hleirapy npoduiiniyg Oypsimbl  25-30°, KyMbIcTapapl KeJiCy HOTHXKECIHIE Jaspiay
YKYMBICTAPBIH JKYPTi3yre MYMKIHIIK O0maabpl, aln KeHAepaiH Oip Oeiiri Ka3ipAiH ©3iH1e OHJeTy/e.
Kenni mbirapy KapkbiHbl Toyiirine 400 MM ToeMeHA€yIMEH IIEeKTeNe/l.

KabarThIk e3nirineH Kynarty xyieci >xkacanasl (aBropiap A.W. Bonogun, I[1.M. Bonbdcon,
K. KyeBna xone A.A. CratkeBnu, H.B. AHTOHEHKO) *koHe anmraml peT 1952 xbunbl «HrYynem»
KeHImmHIH «OpTanelK» MmaxTackliHaa 260 M JeHTeikueKk KaOaThIHAAFbl JKYMCaK KEHJEpJe
cerHANABL. Imiki KaGaTTeIH OWikTiri 18-22 M, aiimMak aymassl (maHensaep) 300-400 m2. Kyakasmap

SP-18 wmeranmn apka OekiTkimimen Oekitingi. Kyaka3zmap apacblHIarbl KalIBIKTBIK 8 M.

18



K.)XKy6anoB arsinnarsl Akte0e eHipitik yHuBepcuteTinig Xabapibicsl, Ne2 (72), maychbim, 2023
TexHHKa FBUIBIMIAPHI

«lleHTpanpHasy MIaxTachblHAa ChIHAK KE3CHIHE alnThl KabarTa 19 aliMak meIchIKTaNbIN, 506,5 MBIH
KeH oHmipuai. «KabObIK KeIIeTKIID HYCKAchlHA JKOHE KalOaTapallblK ©3IriHeH KyJaTy JKyheciHe
KaparaHJa oJJieKaiia KaKchl KepceTkimrepl 6ap kenaep. byl «kaObIK jKemAeTKIND HYCKAChIMEH
CAJIBICTBIPFaH, 1IIKI Ka0aTThIH OWIKTIriHEH 2 ece Kemn OOJFaHABIKTaH, TiIMeNey Ka30amapbIiHbIH
MEHIIIKTI Y3bIHJBIFI a3, MACCUBTI OYPFbUIAY IIBIFBIHAAPHI a3, oiiTKeH1 oHbIH 60-65 % Oypreuiay-
XKapy OKYMBICTApPBIHCHI3  KOWBLIaAbl. Ay KabarapaJblKk ©3[IMHEH KyIaTy J>KyHeciMeH
CaNBICTBIPFAH/1a, ©3/IrHEH KYJIaWThIH MAaCCHBTIH KOpIIaFaH MaCCUBTEPMEH OaillaHBICHIH >KAaCaH bl
TYPAE ONCIpeTy KaKeTTUIriHIH OoiMayblHa OallaHBICTBI JKyie OOMBIHIIA KYMBICIIBIHBIH
OHIM/ILTIT1, KabaTapallblK Ka30ayiapabl CyHWeMelieyre KeTeTiH IIBIFBIHAAPBIH a3/IbIFbl, KEHIACPIIH
a3 KecinyiHe OalaHBICTHI >KETKi3LmiMeri eHOeK OHIMAUIITIHIH >KOFapbliaybl *oHE col OiTeny
Ke3iH/Ie KCHHIH KOFaITybl alTapIIbIKTait a3 [7].

Ocewiran ykcac xarmaimapna «MHrysemy KeHimnHiH TexcoBeTi «lleHTpasibHas» IIaxTachl
aJlaHbIHBIH OapIIbIK HETi3ri OeiriHe KabaTapalblK ©3/IrHeH KyIaTy KYWeCiHIH KOFaphl THIMALIIT]
MEH HMKEMJLUIIrH ecKepe OTBIPhIN, KadaTapalblK ©3[IMHEH KYJIaTy KyHeciHIH KOJIaHbUTY asChiH
KCHEUTY Typasbl IiemiM Kadbuiaaapl. bonamakra Oy Kasy skykeci OJOKTap/ sl KECYAiH KEHTIpeKci3
Tocimimer Oipre 1954 xpurnan Gactam 15 KpUigaH acTaM yakbIT OOWBI mIaxTa anaObIHBIH OapiIbIK
ayMarblHJa COTTI KonaaHbutanbl. «Hrynen» keHimiHiH «lleHTpanbHas» IMIaxTachlHIa ©3MIriHEH
KyJary xkyhecin corTi ceiHay M.M. IIpoToapsakoHOB mIKanackl 60ibIHIIA OekeMAIK kKoddduinenTi
2-4-ten 6-8-re gneliHTi MapTHT KeHiH YCbIHFaH. «HOKHas» KEH OpHBIH IBICBIKTAY KE3iHJIe
P. JTrokcemOypr atbiHAarsl «OKaHa» KeHIIIIHIH IaXTacblHAa ©HEPKICINTIK ChIHAKTAP KYPrizy YILIiH
HETi3 OOJIIbI.

ITikipranac

3epTTey Ke3eHiHAe eki Kocalkhl Kabarta 7 aitmak, onblH iminae 130-135 ocerepae 242 m
ki Kabarra ym aiiMak >xoHe 124-130 ocbrepae 270 M imki KabaTTa TOPT aliMak MbICHIKTAIIBL.
Imki kaGarrapapiH Owiktiri 17 M, imki kabatta 242 M xoHe 23 M, imki Kadarra 270 M OOJIBI.
Aram OeKiTKIImNeH OEKITIITeH KeTKi3y Ka30amapbIHbIH Y3bIHABIFEI 30-45 M Oonabl. Alimakrap
Heri3iHeH YII Kyaka3 HeMmece KHUsSKa3JapFa oOpHanacTeipbulnbl. Kyaka3zmapaslH Hemece
KUSKA3dap/IblH Y3BIHIBIFBI OOWBIHIIA 2 aliMaK OpPHATACTHIPBUIABL. 7 alMaKThl MBICHIKTAY KE31HE
Oapaeirbl 231,3 MBIH T K€H OHIIPUINI KOHE JKAKChl TEXHHKAJIBIK-YKOHOMHUKAJIBIK KOPCETKIIITED
QIBIHJIBL: «QJIMYPT TOPI3/Ii KipiCTep» HYCKACBHIHIAFbI IIBIFBIHIAPMEH CaTbICTHIPFaH/1a K€H IIBIFBIHBI
40 %-ra TemeHeal, OypFbUTAYIIBIHBIH ©HIMIUTIT 42 %-Fa, an xyhe OolbIHIIA Oip KYMBICIIBIHBIH
eHIMILTIT1 43%-Fa ecTi. OHEPKACINTIK ChIHAKTAp asKTaJFaHHaH KeiiH OYKiT «OHTYCTIK» K€H OpHBI

KaOaTTHIK ©3IITHEH KYJIaTy )KYHEeCIMEH XKYMBIC 1CTel OacTapbl.
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Opra OexkiTnenepai KeHAEpHeri KabaTThIK ©3MIriHEeH KylaTy ChIHAKTapbl MIaXTaHbIH
«Kommynap-ITobemna» maxtanmapbiaga xyprizinmi. «JI3epxxuHckuii» sxoHe «K. JImOHEXT» rKaHa
keHinn «OKaOBIK JKenIeTKi» HYCKAachlH KEeH Kesiemze KosjnaHazabl koHe M.M. IIporonbskoHOB
IIKanackl OobIHINA 4-6 OEKeM THIPOTeMAaTUT KOHE MAPTUT KEHICPIHIH KEH OPBIHIAPBIH Ka3aJlbl.
XKyiie cplHamFaH KeH OPBIHAAPBIHBIH OpTamla KadblHABIFBI 35-45 M, Kymay Oypeimsr 40-45°
Toxipubeni maHenabACp OPHANACTHIPBUIFAH OJIOKTap KEHTIPEKCI3 TociM OoibiHIIA Kecimmi. Imki
kKabarTeiH OumikTiri 20 M OGonapl. Kyakaszmap apacelHmarbsl KambIKTHIK 8,5-10 M. KabGarapansik
Kaz0amap nuametpi 220-250 MM opMaHHaH xacajiraH Tipeyimrepmen Hemece CII-28 meramn apka
OekiTkimrepiMeH Oekitinren. Kelibip ka3zbanapaa aram OeKiTKIIITEp MYpPIUHAECPMEH HBIFAUTBUIIBL.
[Tanenvaepnin Oip Oemiri OapibIK KarblHAaH MAacCCUBIICH KopiianraH. KelOip maHembaep Kepii
CaWTTBIH KyJIaFaH JKbIHbICTApbIMEH IekTecenl. [lanenbaepai yary noranapaas 5-6 M TepeHIIKTer1
KAapHAKTHI TECIICJIEPMEH KaThIN LTyl OJIOKKa Kapaii )ypriziigi. Ken MaccuBiHIH ©3IT1HEH KyJ1aybl
«HoBas» maxraceiaaa 100-120 m? xone «Kommynap-ITo6ena» maxrtaceraaa 180-200 m? canay
alaHbIHAA OacTaibll, ay/laH yiFaiiFaH cailblH AaMbllbl. Tay KbICHIMBIHBIH KYPT KYIICIOIHEH JKOHE
OexiTneHiH imriHapa nedopManuschiHAH KepiHeTiH OenceHai e3airiHeH kyinaty «Hosas»
IaXTackIHIA Kecy anaHbHbH 300-350 M2 neitin xone «Kommynap-Tlo6ena» maxrtaceraaa 500-600
M? Jeifin yiFarobIMeH OacTanibl. AlTa KeTy Kepek, SP-28 MeTamn apkagapbIMeH SKOHE aFall
OCKITKIITepMeH OeKiTireH Kazoamap O6ip-0OipiHe OEKITIIMEreH.

«HoBas», «Kommynap-IToGena» maxranapblHIa KOJAAHBUIFaH Oacka Kaszy »KyienepiHe
KaparaHJa opTa OEKIHICTI KeHJep/e KaOaTThl ©3/IrHEH KYJIaTy KYHeCiH CblHAy KEe31HJ€ aJbIHFaH
HETi3r1 TEXHHUKAJIbIK-9)KOHOMHUKAJIBIK KepceTKITep kakchl [8]. OpTtama OekiTnenepal KeHIepal
ChIHAY Ke3eHiH/e KabaTapajblK e3/iriHeH KyjaTy xkyheciMeH OapibiFbl 700 MBIH T-J1aH acTaM KeH
eHfipinai (onap «BopommioBay, «Kommynap-Ilobena», «Hoas», «'MranT» IIaxTajgapblHIa).
OHEpKOCINTIK CHIHAKTAp JKOHE KalOaTapasblK ©3[IMHEeH KyJlaTylsl €Hrizy OacceiHperi yiec
caJIMarbl €H JKOFapbl OpTalla >KOHE opTamia OepiKTIKTEH TOeMEH KEHJAEPAE OChl KOFapbl THUIMII
KYHEHI KOJJAHYAbIH OpPbIHABUIBIFBI MEH OHTAWJIbl MapaMeTpiepiH aHbIKTayFa MYMKIHJIIK Oepai.
Ocpuraiiiia, KpubaccTarel KeH MacCHBIH Oy3y YIIIH Tay-KeH KbICBIMBIHBIH KYIITEpPiH KOJIJaHy
asiChIH KeHEHTY MYMKIHJIr JoNeNaeH i, OMTKeHl KabaTTarbl ©3/IrHeH KyJIary *KYHEeciH KOJJIaHy
mapTTapbl (KEH OPHBIHBIH KaIbIHIBIFB 35-40 M-11eH acajsl, Kyiay Oypsiiel 65-70° Hemece ojaH 1a
KOeIl) eTe IEKTeYIII.

1952 xwinman 1975 xeinra aeiiin Kpusbaccra KabaTtapaiblK €37irHeH KyJIaTyabl KOJlaHy

Ke3eHinae mamameH 20 MIH T KeH OHAIPUINI, OHBIH >KOFapbl THIMALUIIT JOJENISH/1, MACCUBTIH
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©3/T1HEH KyJaTy YJAEpICIHIH HETi3T1 3aHIbUIBIKTAphl 3€PTTEINIl, )KYWEeHIH HETI3T1 mapaMeTpliepiH
aHBIKTAY 9J1iCTEMEC JKacalibl, OHbI KOJJAaHY TEXHOJOTUACHI MBICHIKTAIABI [9].
Horuxesep

Kopdudonreitn keHimmHae Kantaiasl ©3AINiHEH KylaTy KYHECiH maiaasaHyIblH
apTHIKIIBUIBIKTAPI: KE3EHIIK OHIPICTIK MYMKIHIIKTEp (6HMTKEH1 YCTIHI1 KabarTapja mapajjieibii
Ka3y MYMKiH); Ke3eHIIK Kyp/aeli MIbIFbIHAAP; KeH I IIBIFAPY/bIH YaKbITIIA TYHKTTEPI; JalbIHIbIK-
TIIMENIEY JKYMBICTAPBIHBIH a3 KeJieMi; OYprbuiay MEH KapyAblH TOMEH IIbIFbIHAApHL. Ken
OaraHbIHBIH BIIABIPAYBI TIK XKOHE Ka3bIK JKa3bIKTHIKTA Kypeni. Ken enmipy xenemi 71 %-ra neitin
JKOCIapliaHFaH (SFHU JKOCTIApJIaHFaH WLIFbIHAAD 29 %-1bl KYpasbl).

CoHrbl HIBIFAPBUIBIMBL 0ap KabaTapallblK KYJIaTy[bl KOJAAHY Y3IIKCi3 Kyplemi Tay-KeH
TCOJIOTHSUIBIK KaFAalbIHIa OHAIPY/IiH JKOFapbl TEXHUKAIBIK-9KOHOMUKAJIBIK KOPCETKIIITEpiHE KO
xKeTkizyre Mymkiaik Oepeni [10]. Mocenen, meicansl, [lIBenusma TemMip KeHIIITEPIHACTI TEXHUKA
MEH TEXHOJOTHUSHBI JKETUIAIPY KEeHIl TYNKUIIKTI IIbIFapyMeH, OHbIH imiHae KupyHa keHimriHig
TEXHHUKAIBIK JKapaKkTaHybl MEH TEXHOJOTHSCHl OOMBIHIIA aNJIbIHFBI KaTapiibl KabaTapasbIK
KyaKa3Japabl Ka3y JKyHeciH KoJmaHy Ke3iHIe JKy3ere achipburanbl. «KupyHa» KeHimniHIe KeH
eHJIpy butbiHa 20 MIH T-maH acanel, «Anatut» AAK KeHimTepiHae — >XKbulblHA 15 MIIH T-HaH
acaJibl.

COHFBI IIBIFAPBUTBIM IIBIFATBIH Ka30amapabelH O€NCeHi KUMAChIH (ISCTYpJll 9licTepMEH
canbIcThIpFanaa) 1,5-2 ece yiraiTyra, AeMeK, KOHIUIIMOHEP OOJITiHIH KOJEMiH YIFalTyFa >KOHE
Ta3apTy OWBIFBIHAA 1pl JKOHE OHIMJUII >KOFapbl MallMHAlap/bl KOJJaHyFa MYMKIHAIK Oepeni.
CoHbIMeH KaTap, HNaWbIHIBIKTBIH OyN oficiMeH OJOK MAacCHUBIHIH KYpPBUIBIMABIK Jcipey
koadduimenTi 2 ece azasansl (4-5-ten 1,4-1,7-re peiiin), OyJ1 OHBI Ka3yHAbIH YJIKEH TEpEeHIITiHe
KOJIJIaHyFa KOJIANJIbL.

KopbITbIHABI

Ka3y okyilenepiHiH KapamabIMIBUIBIFBI MEH TapaMeTpiepiHiH  MailallaHbUIaThIH
TEXHHUKANBIK KypalgapAblH TEOJIOTUSIIBIK JKaFJaijapblHa COWKECTIrl JKOHE KOpJjapasl aiy
TEXHOJIOTUSICHI TYTacTal aifaHAa Kaszy >KyHelepiHiH KacHeTTepiH KYIICHTETIH XOoHE OJap.IbIH
MYMKIHJIKTEpl MEH ©3DKYpri TeXHUKAaHbIH EpPEeKILIETIKTEpIH alaThlH Karjailnap skacaiasl. Kazy
KYHeJepiHiH MYMKIHAIKTEpl XKoHE OIpTIHAEN JaMblll Kejle >KaTKaH TeXHHWKa MEH TEXHOJIOTHUs
Ke3eHIHAeTi OHAIpy Ka30achIHBIH epeKuIeNnikTepi Oip OHIIpy YHIYOETiHIH OHIMILIIK
napaMmeTpliepiMeH KaMTaMachl3 eTIIeTiH MaKcaTTap bl )KOcTapiaayablH KaKeTT1 OaFbIThIH/IA Tay-KEeH

OHJIIPY YIEPICTEPIH JKAKCAPTAIbI.
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Kenai TYDKimIKTI IIbIFapy MiHAETTEpi, Tay-KeH OHIIPICI TEXHOJOTHSCHIHBIH TEXHUKACHIH
YHEMI KEeTUINIpY KaFJalblHAa KaOaTTHIK KyJlaTy >KYHECIHIH MYMKIHIIKTEpIH Ta3apTy Ka30achlH
MeXaHUKaIaHbIPY KOFAphl TEXHUKAJIBIK JKapaKTaHIBIPYFa KOJI )KETKI3UITeH METEIIIK KeHIlTepae
TaOBICTHI iCKe achIpbuInI [11].

OTtaHapIK KeHImTepae THKIpUOEHI iCKe achIpyAbl, MBICAIBI, MAaKCATTAPAbl XKOCHapiayablH
KaKeTT1 OaFbIThIHIA OHAIPY Ka30achIH JIOJ XKY3€re achlpyFa MYMKIHJIIK O€peTiH, K€Hl TYMKIIIKTI
IIBIFApy Ke3iHJE aHBIKTaJIFaH MYMKIHIIKTEpACH TYPaThIH epacTbl Ka3zy TEXHOJIOTUSCHIHBIH

TEXHUKAJIBIK KYpaIapblH KETUIipy NepCreKTHUBAJIAphIH Nai1anany OpbIH/IbL.
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OIIBIT 1 YCJOBUA TIPUMEHEHUA ITIOAITAKHOI'O U OTAKHOI'O
CAMOOBPYUIEHUA

C.E. CYUIHTAEBA*, M.M. TAMJKUTUTOBA, A.A. ABIJIBEPIKOBA,
J.K. BAUJKAHOBA, A.C. MEPTEHBAEBA, A.T. ATUCEHOBA
Axmiobunckuti pecuonanvuuii ynueepcumem umenu K. JKybanosa, Axkmobe, Kazaxcman

*e-mail: suiintayevas@mail.ru

AnHoranus. HanGosnbiee paseutue B ropHOJOOBIBAIOIINX CTpaHax 3a nocyegnue 30 JieT Mogydniii CUCTEMBbI
pa3paboTKu ¢ caMOOOpYIIEHHEM pPyAbl. AHAIM3 JEATENBHOCTH HAauOOJee KPYMHBIX M YCHEIIHBIX TOPHBIX KOMITAHHMA
CBUACTCIILCTBYET O TOM, UYTO CUCTEMBI C CaMOO6pyIHeHI/IeM SABIIIKOTCA CE€roJHsA CaMbIMHU JC€HICBBIMU U
BBICOKOIIPON3BOIUTENLHBIMH CHCTEMaMH Pa3pabOTKH, YTO Ha CErO/IHS ATO SIBISIETCS] 0COOEHHO aKTYallbHbIM.

B cratee paccMOTpEHBI ONBIT M YCJIOBHS NPUMEHEHHS STAKHOTO U IMOJIITAXKHOTO CaMOOOpYIICHUS,
MIpUMEHSeMbIe B TOPHOIOOBIBAOIINX MpeanpusaTisix. Pymank KopdudonTeitH — mepBriii B MUpe aaMa3000bIBarOIIN
PYIHHK, Ha KOTOPOM HPUMEHSIETCS CUCTEMa 3TaKHOTO CaMOOOPYIICHHS ¢ ()POHTAIBHO TOPICBBIM BEITYCKOM PY/IBL.
[IpeumymiecTBa WCIONB30BaHUS JaHHOW cUCTeMbl Ha pynHHKe KoddudoHTeiH: craauiiHble NPOU3BOACTBEHHEBIC
BO3MOKHOCTH; CTaAWHHBIC KamHUTaJbHBIC 3aTpaTbl,; BPEMEHHbIE ITyHKTHI BBITyCKa pPYIbl; MEHBIIMH 00BEM
MIOJITOTOBUTENBHO-HAPE3HBIX padoT; HI3KHUE 3aTpaThl Ha OypeHHe U B3pbIBAHHE.

Cucrema MOIITAXHOTO camooOpymieHHst Oblia pazpaboTaHa M BHEpBBIE HCTBITaHA B 1952 1. Ha mraxre
«lenTpanbHass»y pyaHuka «MHTynem» B MATKHX pydax B dTaxe ropuzoHta 260 M. VcmbITaHWs MOAITaKHOTO
caMoOOpyIIeHUsI B pyAax CpeldHed KpemocTh mnpoBoawitnch Ha mmaxtax «KommyHnap-ITlobGema» pymHHKa HMEHH

Jzepxunckoro n «Hosas» pyaanka uMm. K. JInbrexra. IIpiMeHeHNe NOAITAXKHOTO OOPYIIEHHUS C TOPLEBBIM BBIITYCKOM,
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MIO3BOJISIET JIOCTUraTh BBICOKMX TEXHUKO-DKOHOMHYECKHX IOKa3aTesied Mo jo0blYe B HENPEPBIBHO YCIOXKHSIOMINXCS
TOPHO-TEO0JOTUUECKHUX YCIOBUAX. TOPIEBOH BBITYCK AaeT BO3MOXKHOCTh YBEIHYHUTH (110 CPABHEHUIO C TPAJAUIIMOHHBIMU
crocobamMi) aKTUBHOE CEYEHHE BBITYCKHBIX BEIPaOb0TOK B 1,5-2 pa3a W, CleIoBaTeNbHO, MOBBICHTH pa3Mep
KOHAWIIMOHHOTO KyCKa M IPUMEHATH Ha OYUCTHON BBIEMKE KPYITHOTa0apuTHBIE H BHICOKOIPOM3BOIUTEIILHBIC MAIIHHbI.

KiioueBble c10Ba: BBITYCK PYJbl, CHCTEMa pa3paboTKH, cCaMOOOpYIICHNE, 3TaXKHOE 00pYIICHHUE, ITOI3TaKHOES

o0py1IeHne, TOPLEBHIA BBITYCK.

EXPERIENCE AND CONDITIONS OF APPLICATION OF SUB-STOREY AND
STOREY SELF-DESTRUCTION

S.Ye. SUIINTAYEVA* M.M. TAIZHIGITOVA, A.A. ABILBERIKOVA,
D.K. BAIZHANOVA, A.S. MERGENBAYEVA, AT. IGISSENOVA
K. Zhubanov Aktobe Regional University, Aktobe, Kazakhstan

*e-mail: suiintayevas@mail.ru

Abstract. The greatest development in mining countries over the last 30 years has been the development
systems with self-detonation of ore. The analysis of the largest and most successful mining companies shows that the
systems with self-detonation are now the cheapest and most productive mining systems, which is especially relevant
today.

This article discusses the experience and conditions of the application of storey and sub-storey self-detonation
systems used in mining enterprises. The Koffiefontein mine is the first diamond mine in the world to use a floor self-
detonation asystem with a front-end ore outlet. The advantages of using this system at the Coffifontein mine are: stage-
by-stage production capabilities; smaller volume of preparatory rifling work; low drilling and blasting costs. The system
of sub-storey self-detonation was developed and tested in 1952 at the Tsentralnaya mine of the Ingulets mine in soft
ores at a level of 260 m.

Tests of sub-storey self-detonation in ores of medium strength were carried out at the Kommunar-Pobeda mine
named after Dzerzhinsky and the Novaya mine named after K. Liebnecht. The use of sub-storey caving with an end
outlet makes it possible to achieve high technical and economic indicators for production under continuously increasing
mining and geological conditions.

Key words: ore release, mining system, self-collapse, storey collapse, sub-storey collapse, end release.
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HEJAT'OT'UKA K9HE IICUXOJIOTI'UA
HEJAT'OI'HKA U IICUXO0JIOI'UA
PEDAGOGY AND PSYCHOLOGY

IRSTI 14.07.03
PORTFOLIO METHOD AS A WAY OF PROFESSIONAL AND PERSONAL SELF-
DEVELOPMENT OF THE FUTURE PEDAGOGUE-PSYCHOLOGIST

D. RAMAZANOVA* 1[0000-0001-8517-7072] 0. ZAIMOGLU 2[0000-0002-9884-8397]
N. BOZGULANOVA 1[0000-0002-8763-414X]
1 K. Zhubanov Aktobe Regional University, Aktobe, Kazakhstan
2 Akdeniz University, Antalya, Turkey

*e-mail: rdj_82@mail.ru

Abstract. The research is aimed at studying the professional and personal self-development of future
pedagogue-psychologists. In the article, the authors describe in detail and analyze the essence of the concept of
professional self-development. The structural components of the process of professional self-development of
pedagogue-psychologist, such as motivational-target, content-operational and reflexive, are presented, analyzed, and the
corresponding criteria of the process of professional self-development are determined for them. The method of
professional development "portfolio™ is considered as a set of materials demonstrating the ability of students to solve
problems of professional activity, choose a strategy and tactics of professional behavior and designed to assess the level
of professionalism. The authors present the developed elective course "Pedagogical Acmeology", which contributed to
arming future pedagogue-psychologists with theory and technologies that provide the possibility of successful
professional and personal self-realization. Classes within the framework of the elective course were held in the form of
lectures, seminars, discussion of reports on the problems of pedagogical reflection, conducting acmeological training
sessions. A summary of the experimental study is presented, where reflective attitudes to the system of one's actions,
the ability to create personal portfolios of professional, personal self-development and the further development of
reflective abilities were observed.

Key words: personality development, self-development, professional self-development, the "portfolio™

method, acmeological culture, acmeological environment.

Introduction
In the context of global socio-cultural transformations taking place all over the world, the
study of the main factors determining the functioning and development of personality becomes an
urgent problem. The concept of "personality development™ is interpreted as the process of

personality formation as a social quality of an individual as a result of his socialization and
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upbringing. The abilities and functions formed during this process reproduce human qualities in the
personality. Personality development is carried out in an activity controlled by a system of motives
inherent in this personality. At the same time, as a sign of development, there are changes that cover
various spheres of personality, for each individual, these changes are individual both in the nature
of their course and in the range of activity.

The modern educational process promotes creative development, creates favorable
conditions for personal self-development and provides a wide opportunity to meet the needs for
self-realization, self-expression and self-affirmation. The problem of self-development in modern
education causes the relevance and importance of a comprehensive study of self-development as a
pedagogical category and the need to solve the problem of self-development in the system of
modern education. And in connection with this, our research is aimed at studying the effectiveness
of the portfolio method in the process of personal and professional self-development of a future
pedagogue-psychologist.

Main part

On the problem of professional self-development of pedagogue-psychologists, the following
provisions are important: professional self-development of a pedagogue-psychologist occurs
throughout his life; a pedagogue-psychologist must have a certain set of professionally significant
personal qualities; for professional self-development, personal acceptance of the future field of
activity is necessary. By professional self-development, we understand a multicomponent
personally and professionally significant process of human activity, contributing to the formation of
an individual style of professional activity, helping to comprehend best practices and their own
independent activities, as well as being a means of self-knowledge and self-improvement [1, 2].

By professional self-development, we mean a multi-component personally and
professionally significant process of human activity that contributes to the formation of an
individual style of professional activity, helps to comprehend best practices and one's own
independent activity, and is also a means of self-knowledge and self-improvement [3].

In their studies, E.A. Klimov, G.M. Kodzhaspirova single out the following structural
components of the process of professional self-development of a teacher-psychologist:
motivational-targeted, content-operational and reflexive [4, 5].

The motivational-target component is a set of conditions that determine the direction and
magnitude of the efforts made to achieve the goals of self-development; prepares the purposefulness

of professional behavior.
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The content-operational component reflects the scope of what future teachers-psychologists
master in the process of preparation, what should be formed and developed, for which they should
be prepared as specialists. This component is a system of scientific knowledge, skills, attitudes and
experience of creative activity, the mastery of which ensures the versatile development of
personality.  The reflexive component presupposes an objective assessment of one's actions in the
process of purposeful professional self-development. An active reflexive position is a necessary
condition for the self-development of a future teacher-psychologist, and its absence almost
completely excludes the possibility of his personal and professional self-development.

Based on the above structural components, it is possible to determine the criteria for
professional self-development of a future teacher-psychologist: professional orientation; ability to
implement professional self-development; development of reflexive skills.

At the same time, the criterion of a person's professional orientation is determined by the
following indicators: high internal motivation, readiness for professional self-development and the
need for it. The criterion of the ability to implement professional self-development is determined by
the amount of knowledge and skills in the field of professional self-development, the need for
professional knowledge, skills and abilities and the ability to design and implement their own
professional self-development. The criterion of the development of reflexive skills is determined by
the presence of an objective assessment of their actions in the process of purposeful professional
self-development and correction of the results obtained [6].

One of the most modern methods of professional development is the "portfolio” method. It
is intended to systematize the accumulated experience, specifically determine the directions of
development, facilitate counseling by more qualified psychologists and administration, as well as
make a more objective assessment of the professional level [7, 8, 9, 10].

The portfolio consists of:

- a set of documents documenting professional development (diplomas, certificates,
certificates, certificates, conclusions of attestation commissions, characteristics, recommendations,
etc.);

- methodical "portfolio™ — descriptions of the methods of work used with an analysis of their
effectiveness;

- description of the process and results of work under the guidance of a mentor (expected
work goals, plans, programs, results);

- results and estimates.
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As studies in the field of professional education of teachers-psychologists (1.B. Kotova, T.D.
Skudnova, V.A. Slastenin, E.N. Shiyanov, N.B. Shmeleva, R.V. Ovcharova, etc.) show, in the
practice of university training, a significant place is occupied by the development and
implementation of elective courses of acmeological orientation in the educational process. A special
role in them is played by anthropotechnologies, acmetechnologies and reflexive management
technologies aimed at the development of professionally significant qualities and the ability to self-
study and self-development [11].

One of the tasks of the elective course "Pedagogical Acmeology”, developed by
D.Ramazanova, is to equip students with theory and technologies that provide the opportunity for
successful professional and personal self-realization. The result of the implementation of such
methods and acme technologies should be the readiness of graduates for independent creative
solution of professional and social tasks based on the development of professionally significant
qualities: sociability, tolerance, empathy, etc., and what is especially important for teachers-
psychologists - pedagogical reflection.

The construction of elective course programs was based on the following psychological and
pedagogical principles:

- the principle of activity and responsibility of participants for the learning process and
result;

- the principle of communication and mutual cooperation;

- the principle of recognizing the individuality, uniqueness of each participant, non-
evaluative communication;

- the principle of confidentiality of personal information.

The main purpose of the elective course is to form a system of psychological and
pedagogical knowledge among students about the role and functions of empathy, pedagogical
reflection, the basics of pedagogical communication, professional and personal culture, acmeology,
the subjective position and humanistic orientation of the personality of a teacher-psychologist.

The main objectives of elective courses:

- to expand the range of psychological and pedagogical knowledge on the problems of self-
awareness and pedagogical reflection;

- to activate the process of self-knowledge and understanding of other people;

- create an opportunity for a better understanding of others and yourself;

- to equip participants with ways and strategies of self-development, technologies of

effective communication, self-understanding and understanding of other people;
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- consolidate the acquired skills and abilities based on the creation of personal portfolios.

An emotionally positive, value-based attitude to self-development is provided as a result of
the creation of an acmeological environment and an individualized approach to learning. The
acmeological environment is a developing environment organized in accordance with the basic
principles of a person—centered approach, taking into account psychophysiological, individual
psychological, personal and subjective students in order to optimize their development and self-
development [12]. Classes within the framework of the special course are held in the form of
lectures, seminars, round tables, group discussions, discussion of reports on the problems of
pedagogical reflection and its significance for psychological and pedagogical activity, conducting
acmeological training sessions. Training sessions are implemented in the form of psycho-gymnastic
exercises, business and role-playing games, group discussions. For example, the elective course
program "Pedagogical Acmeology"” contains various groups of training sessions. In each group of
classes there are various types of active learning methods: psychohymnastic exercises, business and
role-playing games, group discussions, discussion of situations, etc. [13].

The following techniques contribute to the development of students' reflexive abilities, such
as cognitive interpretation — this is an explanation of what the interlocutor is trying to express, but
cannot yet make it clear enough. He is not yet fully aware of his feelings and condition. The use of
this technique is most justified when a good psychological contact has been established. The main
goal is to help the interlocutor see connections or some aspects of the situation that he is not fully
aware of,

Summarizing is a technique similar to interpretation; only in this case the main ideas and
feelings of the interlocutor expressed openly in a particular fragment of the conversation are
summed up. Here, the listener's point of view is more present in the understanding of the participant
of the dialogue than in a simple paraphrase. Summarizing reactions help to connect fragments of the
conversation into a semantic unity. They give confidence in the accuracy of the perception of the
interlocutor's message and help the student to understand how well he managed to convey his
thought.

Self-disclosure is an illustration on a concrete example of how other people have processes
similar to those experienced by a future teacher-psychologist. Similarity should consist not in the
similarity of external circumstances, situations, but in the deep identity of meanings and feelings.
Specific illustrations should be non-evaluative, i.e. they should not have the character of moral
assessments and teachings. The data provided should be sufficiently detailed and accurate so that

the student has the opportunity to independently draw a conclusion.
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The development of reflection is facilitated by a technique called "motive substitution”. The
essence of this technique is as follows: the conscious substitution of the real motive of the act by
another, the implementation of which failed for some reason. Students learn to consciously apply
the method of motive substitution. Its purpose is to increase the student's self-esteem and develop
his reflection skills. The substitution of a motive radically changes the vector of behavior, and the
content of the act is transformed from negative to positive.

A technique that contributes to the formation of a reflexive culture of a future teacher-
psychologist is a positive reinforcement. These are all kinds of influences that cause students to be
satisfied with what has happened or what has been done. The ultimate goal of positive
reinforcement is the formation of attitudes towards social and cultural values and the consolidation
of psychological neoplasms. The "Alone with yourself* technique is its essence in not discussing
the situation and not giving an assessment of what has been done, but giving the student the
opportunity to understand the situation himself. There are several variants of this technique: written
("Try to put on paper everything you think about this ..."); delayed ("l have no time now, and
tomorrow we will try to figure out the situation ..."); time-limited (1 offer you 15 minutes to think
.."). Given emotionally-intellectual reception encourages students to analyze, think about the
situation, and do it individually, then expressing their point of view.

Acmeological reflexive training, built as a complex of diagnostic, psychotechnical
procedures, special exercises and business games aimed at developing reflection as one of the most
important foundations of professional and personal development of a teacher-psychologist, the
conscious formation of the "I-concept”, its refinement and correction, contributes to the
development of reflection in students. In these classes, students not only realize the requirements for
professional pedagogical activity imposed on the personality of a teacher-psychologist, but also
develop the reflexive abilities necessary for a professional. Such training allows to create
prerequisites for further professional self-development of young specialists, encourages future
teachers-psychologists to search for individual ways of interacting with clients, reveals resources to
overcome difficulties arising at the beginning of independent practical activity [14].

The course and content of the experimental study were determined by the goal: to identify
changes in the level of pedagogical reflection among future teachers-psychologists before and after
studying the elective course "Pedagogical Acmeology”. 55 students of the Faculty of Pedagogy of
Aktobe Regional University named after K. Zhubanov took part in the study. The methodology was
applied: O.V. Kalashnikova "Determination of the level of formation of pedagogical reflection™.

The study was conducted according to the following experimental plan:
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- conducting diagnostics of the level of pedagogical reflection before students study the
elective course;

- repeated diagnostics of the level of pedagogical reflection in students after studying the
elective course "Pedagogical acmeology";

- comparison of diagnostic results of pedagogical reflection before and after the experiment.

At the first stage of diagnostics of the level of pedagogical reflection in 3rd year students, it
was revealed: low level — 5%; average level — 52%; high level — 45%.

The second diagnostic stage was carried out after studying the elective course in the 4th
year, it was revealed: low level — 0%; average level — 42%; high level — 58%.

The low level of development of pedagogical reflection is characterized by: unstable attitude
and lack of personal interest in the implementation of reflexive activity. There is no need for
systematic self-education and self-education, as well as reflection in the field of self-awareness,
comprehension of oneself through others. There is a low intrapersonal self-realization. There is no
activity in acquiring new professional and pedagogical knowledge, the scope of professional skills
is limited, there are no reflexive skills aimed at understanding their activities. There is no desire to
replenish their knowledge through self-education, there is no system of self-development. Self-
esteem is characterized by inadequacy, instability, lack of criticality. Lack of reflexive competence
and professional reflection.

The average level of development of pedagogical reflection: unstable positive attitude to the
implementation of reflexive activity, low personal interest in it. There is a situational need to
improve one's reflection in the field of self-awareness. There is a need to comprehend oneself
through others. There is a situational, conscious need for systematic self-education, self-education,
and there is also a need for the implementation of intrapersonal self-realization. There is a
situational need to acquire new knowledge, as well as knowledge aimed at interpersonal cognition,
there are skills for self-knowledge, situational self-regulation. Self-esteem is characterized by
situational adequacy, instability, episodic criticality.

The high level of development of pedagogical reflection: personal interest and a stable
positive attitude to the implementation of reflexive activity. The need to improve one's reflection in
the field of self-consciousness is characteristic. The need to comprehend oneself through others.
There is a non-situational, conscious need for systematic self-education, self-education, the desire
for self-knowledge, that is, the mastery of special self-assessment knowledge, methods and forms.
High intrapersonal self-realization. The ability to carry out reflexive management of activities.

There is subject-functional knowledge, perceptual-reflexive, professional self-awareness is formed.
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Self-esteem is characterized by adequacy, stability, and criticality. There are reflexive attitudes to
the system of their actions, to the system of interpersonal relationships, to their professionally
significant qualities and, in general, to themselves as a person.
Conclusion

The analysis of the results of the diagnosis of pedagogical reflection in students showed that
after studying the elective course, the level of pedagogical reflection increased, this was expressed
in the ability to understand other people and oneself, analyze one's professional readiness, the
ability to make acmeograms, programs for further self-development and self-improvement. Based
on the creation of personal portfolios, the processes of professional and personal self-development
of future teachers-psychologists and the further development of reflexive abilities were optimized.
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Anpatna. 3epTrey Oonamak Iefaror-ricuxoilorTapAblH KociOM JKoHE JKeKe ©31H-631 JaMBITYbIH 3epTTeyre
OarpITTasiFaH. Makanasa aBTopiap KociOM e3iH-e31 JaMBITY TYKBbIPHIMJaMachIHBIH MOHIH erKeH-TerKelnni cumarTar,
Tangay jkacaraH. Ileqaror-mcMxoJorThIH MOTHBALMSIIBIK-MaKCATThl, Ma3MYH/BI-ONEPALSUIBIK KOHE peQIeKCHBTI
CHSIKTBI KociOM ©3iH-031 JaMbITy IMPOLECiHIH KYPBUIBIMIBIK KOMIIOHEHTTEP]1 TaJIaHbIN, YCHIHBUIFAH JKOHE OJap.IblH
KociOM e3iH-631 TaMbITy TPOLECiHIH THICTI KpuTepuiinepi anbikranrad. «Iloprdonno» amici cTyaeHTTepaiH Kaciou ic-
OpEeKeT MOCENeNIePiH IIeNTy, KoCiOU MiHe3-KYJIBIK CTPATeTHSACHl MEH TaKTHKACHIH TaHJAay KaOIJeTiH KOPCETETiH JKOHE
KociOn mebepiik JeHrelin Oaranmayra apHajFaH MaTepHaliap >KUBIHTHIFBI PETIHIAEC KapacThIpbUIagsl. ABTOpIap
Oonarax refaror-rcuxonorTapAbl TaOBICTHI KOCIOH KOHE TYJIFANIBIK ©31H-631 )Ky3ere achblpy MYMKIHJITIH KaMTaMachl3
€TeTIH TEOpWSIMEH J>KOHE TEXHOJOTHsUIApMEH KapyJaHIbIpyFa BIKIAJ €TKeH apHaibl o3ipieHreH «llegarorukaibik
AKMEOJIOTHsD) AJIEKTHBTI KYPCHIH YCBIHFaH. DJIEKTHBTI KypC asChIHIArbl cabakrap Jopicrep, ceMHHapnap, JeHIeleK
ycTeniep, TONTHIK TaJKbUIayap, MearorukajiblK pediekcrst Macesesnepi )KoHe OHbIH IICHXOJNOTHSUTBIK-TIeJarornKabIK
ic-opeKeTTeri MaHbI3bl Typajbl OasHIamaiapibl TaJKbUIay, aKMEOJOTHSUIBIK TPEHHWHI Ca0aKTapblH OTKI3y TYpiHIE
oTki3iaai. COHbIMEH KaTap aJaMHBIH 63 iC-OpeKeTi JKyHeciHe, TYIFaapajblK KapbIM-KaThIHAC JKYHECiHe, ©31HIH KoCcion
MaHpI3/Ibl KaCHETTEpiHE JKOHE TYTacTall ajfaHia, TYIFa peTiHAe o3iHe JereH pedIeKCHsUTBIK KaThIHACKHL, KociOu
NOPT(ONUOCHIH KYPY MYMKIHAITT KapacThIPBUIBIN JKOHE JKEKE TYJIFAHBIH ©31H-031 JaMbITYbl MEH pPe(IeKCHSIIBIK
KaOiJeTTepiHiH O/1aH opi JaMy JIeHreii OaKblUIaHFaH SKCIIEPUMEHTTIK 3epTTEYyAiH KbICKallla Ma3MYHbI OasH/IalIFaH.

Tyiiin ce3aep: TyYIFanbIK 1amMy, ©3iH-631 JaMBbITY, KOCiOH ©31H-031 IaMbITy, TOPT(HOIHO diCi, AKMEOTIOTUSUIBIK

MOJACHUET, aKMEOJIOT'USJIBIK OpTa.

METO/J ITIOPT®OJINO KAK CITIOCOBb [TIPO®ECCHUOHAJIBHO-JIMYHOCTHOTI'O
CAMOPA3BBUTHUA BY AYHEI'O IIEJAT'OT'A-IICUXOJIOT' A

JI. PAMA3AHOBA™* 1, 0. 3BAHMMOTIbI %, H. BO3T'YJIAHOBA !
! Axtro6unCKuit pernonansHelil yausepcuter nMmenn K. XKy6anosa, Aktobe, Kazaxcran
2 YuuBepcuretr Aknenus, Autanbs, Typuus

*e-mail: rdj_82@mail.ru

AHHoOTanus. lccrenoBaHWe HamnpaBiIeHHO Ha M3Yy4eHHE NPOQECCHOHATIBHO-IMNYHOCTHOE CaMOpa3BUTHE
OyIymuX II€AaroroB-TicUXOoJIOroB. B craTee aBTOpPBHI MOAPOOHO OMMCHIBAIOT M AHAIM3UPYIOT CYIIHOCTH ITOHATHSA
npoeccHoHaNBHOTO caMopas3BUTHA. lIpencraBieHsl W MPOaHATU3HPOBAHBI CTPYKTYpPHBIE KOMIIOHEHTHI Ipolecca
MPO(h)eCCHOHANBEHOTO CaMOpa3BUTHUS TEarora-ficuxoiora, Takhe KaK MOTHBAI[MOHHO-IIENEBOH, COAEp KaTelbHO-
OTIEPAIIOHHBIN W Pe(IIEKCUBHBIA M K HUM OIPEAETICHBI COOTBETCTBYIOIINE KPUTEPUH Iporecca MpogheccnoHATEHOTO
camopa3BuTHsA. PaccMOoTpeH Meron NpoecCHOHATBHOTO PasBUTHS  «HOPTQOINO», Kak HAO00Op MaTepHaoB,
JIEMOHCTPHPYIOIINI yMEHHE OOYUaIOIMXCsl PeIIaTh 3a/1auu MpodeccroHaNbHON NeATeNbHOCTH, BRIOMPATh CTPATETHIO
1 TaKTHKY NMPOQeCCHOHATIBHOTO MTOBEJCHUS 1 TpeJHa3HAYCHHBIN Ul OLEHKH YPOBHS NpodeccroHanusmMa. ABTOpaMu
TIPE/ICTaBlIeH pa3pabOTaHHBIA 3IeKTHBHBIH Kypc «[lemarormueckass akKMeoNoOrHs», KOTOPBIH CIIOCOOCTBOBAI

BOOPY’KCHUIO 6y,£[yIIII/IX eaaroroB-1CuxoJIoroB Teopneﬁ 1 TCXHOJOIMsAMH, 06€CH€‘II/IBaIOIIII/IMI/I BO3MOXHOCTb
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YCHENHOH mpo¢h)eCCHOHATFHO-IMTHOCTHON caMopeanu3ayi. 3aHATHA B PaMKax 3JICKTUBHOT'O Kypca MPOBOAWINCH B
dbopMme JeKIuii, CeMUHApPOB, KPYIJIBIX CTOJIOB, TPYIIOBBIX IHCKYCCHH, OOCYXICHUS JOKIAIOB IO IMpoOiIeMam
MeIarormIeckoil  peIeKCHM W TIPOBEJCHUE AaKMEOJOTHYCCKUX TPCHHHTOBBIX 3aHATHH. lIpeicTaBiieHO KpaTkoe
coJiep)KaHre 3KCIEPUMEHTAIBHOIO WCCIENOBaHUs, TAe HaOIOAaINCh peQIIeKCUBHBIE OTHOUICHUS K CHCTEME CBOMX
JCUCTBUH, K CHCTEME MEKIMYHOCTHBIX B3aMMOOTHOIICHUH, K CBOMM MPO(GECCHOHATHHO 3HAYAMBIM KadecTBaM U B
LeIoM K cebe Kak K JIMYHOCTH, YMEHHE CO3[aHusl IEPCOHAIBHBIX HOPTPOINO NpodheCcCHOHATEHO-THYHOCTHOIO
caMOpa3BUTHS U JaTbHEHIIee pa3BUTHE PE(ICKCHBHBIX CIIOCOOHOCTEH.

KnroueBble ciioBa: pa3BUTHE JIMYHOCTH, CaMOpa3BUTHE, NPO(ECCHOHATBHOE CaMOpa3BUTHE, METOJ

<<HOpT(l)OJ'II/IO», AKMEOJIOTHYCCKasd KYyJIbTypa, aKMEOJIOrnuccKas cpeaa.
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Abstract. At present, the importance of technical crops in the use for everyday needs of people is growing day
by day. Most of the world's agricultural land is intended for the cultivation of industrial crops. Every year the number of
goods produced from them increases.

The article analyzes the significance of technical barley culture, the history of the study of biochemistry,
biological features and biochemistry of local technical crops, namely biochemical, morphological features of barley
varieties “llek-36”, “Karabalyk 150 and lines “llek R-1404”, “llek R-1302”. They were grown in greenhouse
conditions and phenological control was carried out. The germination of the barley variety “llek-36” was 98%, the
germination of the variety “Karabalyk 150 93%, the germination of the line “llek R-1404” 93%, the germination of the
line “llek R-1302” 96%. The protein content according to the main method in the line “llek R-1404” was 16.2%, in
inframatics 16.30%. The protein content in the line “llek R-1302” was 16.5%, in inframatics 16.60%. According to the
results of the above studies, all varieties of spring barley obtained for the study are considered high-protein type.
Varieties and lines of spring barley are more valuable from the point of view of nutrition and animal husbandry.

Keywords: grain forage crops, physiology, biochemistry, varieties and lines of barley, phenology, crop

structure, grain quality, inframatic device.

Introduction
In the crop production of Kazakhstan, in connection with the transition to a market
economy, the agro-industrial complex is facing new challenges in the direction of producing

competitive products, creating and introducing new competitive varieties of domestic breeding and
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modern technologies for their cultivation in risky farming zones. One of the priority crops in the
Western region of Kazakhstan is such a grain crop as spring barley [1].

Barley is a very ancient agricultural crop, known since the Stone Age and occupies a special
place in the history of mankind. In ancient Egypt, barley was grown about 5 thousand years BC. It
is believed that he comes from Near Asia. The fact that barley was sown in Egypt for 4-5 thousand
years BC is known from the writings of the Greek geographer Strabo. On the territory of the
Babylonian country there is valuable data on the sowing of barley for 3100 years BC, and in the
monuments of Assyria — about barley for 2200 years BC [2].

Barley grain is used in its cultivation and processing for various purposes. It is mainly used
as a high-protein concentrated feed for different types and groups of farm animals (cattle, horses,
pigs, poultry). At the same time, various types of cereals and beverages are obtained from it at food
industry enterprises, including for children's and dietary nutrition of the population. A number of
barley varieties that meet a set of technological requirements and certain biochemical parameters
are used in the brewing industry.

The purpose of the scientific work is to conduct experimental studies of the biochemistry of
some varieties and lines of barley culture, one of the technical crops.

In the laboratory “Plant Physiology and Biochemistry” of the Institute of Plant Biology and
Biotechnology of the Ministry of Education and Science of the Republic of Kazakhstan in the
period from 2012 to 2018, a high-yielding, salt-resistant, precocious variety of barley “Kaisar”, as
well as a high-yielding variety of barley “Birlik” was bred [3].

The reaction of spring barley varieties from the VNIIR world collection was studied in
various hydrothermal conditions of Western Kazakhstan, on the duration of the growing season and
a number of economic characteristics that form the final productivity of plants. Against the
background of the breeding process, a number of new promising barley varieties were evaluated for
heat resistance and the strength of the root system development. Using the potential of the global
gene pool, the Aktobe Research Institute of Agriculture together with the Kazakh NIIZIR have
created 6 new varieties of barley for fodder and food purposes, 2 of them are approved for use in the
regions of the Republic of Kazakhstan [4, 5].

Studies have established that the genetic system that controls the characteristics of: the
height of the plant, the duration of the growing season, the number of grains in the ear, the protein
content, includes additive, dominant and epistatic interactions of genes. Hybrid populations with
highly significant non-allelic interactions were identified, reflecting the type of epistasis “additive x

additive”, in which the possibility of effective selection in early generations of hybrids is predicted

[6].
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Identification of barley varieties with good plasticity (maintaining high yields under
different conditions) is a complex task that requires long-term observations and the use of additional
techniques, such as environmental testing, long-term competitive variety testing, when studying
varietal characteristics by the reaction of varieties to different mineral background, sowing density,
sowing period [7, 8].

Brief economic and biological characteristics of the breeding variety of spring barley “llek-
36” of the selection of the “Aktobe Agricultural Experimental Station” LLP. In the State Register of
breeding achievements of the Republic of Kazakhstan since 2016 Patent of the Republic of
Kazakhstan No.757 dated 30.03.2017. The variety was bred in the Aktobe Agricultural School
together with the Kazakh NIIZIR by the method of individual selection from the hybrid population
“k-29917 Syabra RB”, “Karabalyk 150”. The variety is nutanas. Medium-ripened variety, the
duration of the growing season is 70-75 days. Ear of medium length — 6-7 cm, medium density,
weight of 1000 grains 40-45 g. Plant height is 60-70 cm. The shape of the bush is erect, the variety
is resistant to lodging.

Yield and biological utility: in dry years in production tests (2011-2013), the average yield
of the “llek-36" variety was 13.0 c/ha, which is 2.5-3.0 c/ha higher than that of the standard. The
variety is drought-resistant and heat-resistant. Grain and grain fodder qualities are high.

A brief description of the spring barley variety “Karabalyk 150 selection of LLP
“Karabalykskaya SHOS”. The variety was created by hybridization and directed selection (Odessa
36 African x sample) x K-19332 (Germany), a variety of polyclinic “Medicum”. In the State
Register of the Republic of Kazakhstan since 1996, the variety is medium-ripened, resistant to
lodging and shedding. The yield over the years of testing at the state export sites of Northern
Kazakhstan amounted to 20-25 c/ha. The weight of 1000 grains is 45-50 g, the protein content is
11-14%. Cereal qualities are good.

The project was implemented within the framework of the Targeted financing Program of
the Ministry of Agriculture of the Republic of Kazakhstan under the budget program 267,
BR10765056 “Creation of highly productive varieties and hybrids of grain crops based on the
achievements of biotechnology, genetics, physiology, biochemistry of plants for their sustainable
production in various soil and climatic conditions climatic zones of Kazakhstan [9, 10].

Materials and methods of research
The study was conducted in the testing center of the Aktobe branch of JSC “Kazagreks” and

No.2 greenhouse Zhubanov.
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The Luff method for determining the filminess of barley is based on the dissolution of pectin
substances with a weak solution of ammonia, followed by separation of the husk, drying and
weighing.

Items needed to do the job:

1. Analysis panel;

2. Technical scales with different weights;

3. Drying cabinet;

4. Water bath;

5. Buks, hanging bowls, tweezers, dissecting (injection) needle, spatula;

6. Conical flasks for 200 ml, a measuring cylinder for 50 ml;

7. 5% ammonia solution, distilled water, cotton wool.

Two samples are counted out of 50 pieces of grain and weighed on technical scales. Then
each sample is placed in a conical flask with a volume of 200 ml. A mixture consisting of 150 ml of
distilled water and 10 ml of 5% ammonia is poured into a flask. The flask is covered with cotton
wool and put in a water bath. They are heated at 80°C for an hour, and then the liquid is drained.
The swollen grains are poured onto the analysis panel and the film is removed from the grains with
tweezers and a dissecting needle. First, the pods are removed from the back of the grain, and then
from the middle part. The shells are placed in a pre-measured bux and dried to a constant mass. In
industrial laboratories, the film can be dried at a temperature of 130°C for 40 minutes.

The composition of the shell is calculated according to the formula (1), according to which
an amendment was made for the loss of shell mass during the processing of grain with ammonia in
relation to the mass of 50 grains as a percentage of dry matter (the correction is 1/12 of the shell
mass).

1
_ (mp+5mp)100X100_ 10830 m,,
- m3 (100-®)  m3(100-w)’

(1)

Where, ms— is the mass of 50 grains of dry barley, g; mp— is the mass of dried pods, g; ® —
is the moisture content of barley, %.

The shell is expressed as the average of two definitions.

The main method for determining the ash content of grain without the use of accelerators
was approved by the Interstate Council for State Standards, Metrology and Certification on July 30,
2019. This standard is applied to grain to denote ash detection methods.

Crucibles with hangers are weighed on a scale, then the actual weight of the hook is
calculated according to the mnc, the following formula (2):

Mn = M — My, (2)
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where, myn— is the mass of a crucible with a hook, g; m:— is the mass of a free crucible, g.

Crucibles with hangers suspended on scales are placed in the door of a muffle furnace
heated from 400°C to 500°C (or the door, if it is opened), and the hinges are fired, preventing the
ignition of ash products. After the separation of the ash products is stopped, the crucibles are pushed
into the muffle and the door is closed, after which the muffle is heated from 600°C to 900°C (bright
red heating). The stench is carried out until the black particles are completely removed, until the ash
color turns white or slightly gray, after which the crucibles are sent to the desiccator for cooling at
ambient temperature. After cooling in the desiccator, the crucibles are weighed with a 5.3 scale,
then heated in a muffle furnace at a temperature from 600°C to 900°C for at least 20 minutes. The
ash content is considered complete if the mass of the ash crucibles after repeated measurements
does not exceed 0.0002 g. If the mass of each of them decreases by 0.0002 g, heating is repeated
again. In the case of an increase in the mass of crucibles with ash, a lower mass value is selected
after overheating.

The work on determining the protein content in barley was carried out in the branch of
“Kazagreks” JSC in Aktobe. According to the basic method, first of all with the help of a divider,
100 g of barley grains were measured and the grain was cleaned from spoiled grains. The refined
grains were crushed and sifted. After grinding in the mill, it was dried in a drying cabinet or
thermostat. In order for the material to fit freely into the Kjeldahl flask, two masses weighing no
more than 0.3-0.7 g each are taken. The test tube with the nozzle is weighed on a scale and placed
in the Kjeldahl flask as deep as possible. Boiling water for the production of ammonium salts.
H>SO4 decomposes the organic matter of the sample and converts ammonium into ammonia. Then
we will get a numerical calculation of ammonia by pumping acid solution and titration.

In the inframatic apparatus, first of all, grains are extracted, purified from spoiled grains,
measured in a divider. Let's designate the name of the first grain to be analyzed on the device, in our
case barley, that is, barley, sow the second grain and press the analysis button. After 30-50 seconds,
the results of the analysis are displayed on the device screen.

In both cases of the study, the amount of protein indicates a close indicator, but an
inframatic can quickly get information in 30-50 seconds.

Research results and their discussion

Phenological observations are the process of constant observations during the growing
season of seasonal changes in barley plants (and other agricultural crops), their dynamics depending
on the phases of growth and development, the place of growth. During the observations, seasonal

observations are carried out on the basis of environmental changes; the timing of the beginning and
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end of the periods of germination, tillering, exit into the tube, flowering, stages of grain maturation
are determined. Observations are carried out with the establishment of calendar dates for the
passage of individual phenological phases.

According to the scheme of sowing barley (Table 1) the distance between the rows of
sowing was 15 cm, the depth of sowing was 5-6 cm, the number of rows was 5, the total area of
sowing (plots) was 1 m2. 50-55 pieces of seeds were sown on 1 row (1 running meter). First of all,
the germination of spring barley seeds was determined (Table 2).

Table 1. Scheme of sowing varieties and lines of barley

2 different varieties and lines of barley

«9E A3,
14

“Karabalyk

150~

A The distance between the rows is 15 cm.
Width-100 cm.

Per 1 meter shoulder straps = 50-55 pieces of seeds.

The sowing depth is 5-6 cm.

Phenological observations of the growth and development of the barley crop were carried
out in greenhouse No.2 Zhubanov in 2 experimental variants, i.e. the lines of experiment No.1 —
varieties “Ilek-36”, “Karabalyk 150, experiment No.2 — “Ilek R-1404”, “Ilek R-1302” were taken
for control.

Table 2. Germination of spring barley seeds

Crop Number of germinated seeds by day | Germination, %
6 9 14

“llek-36” 21 45 54 98

“Karabalyk 150” 18 39 51 93

“llek R-1404” 37 45 51 93

“llek R-1302” 31 49 53 96
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The above table shows the results of seed germination. After 6 days, 9 days, 14 days after
sowing, the number of germinated seeds and the percentage of germination were determined (Fig.
1). The germination of the “llek-36 variety was 98%, the germination of the “Karabalyk 150”
variety was 93%, the germination of the “llek R-1404" line was 93%, the germination of the “llek

R-1302” line was 96%.

Figure 1. Stages of mass germination of barley
Phenological control was carried out from the initial phase of germination of the barley crop

to the last phase of maturation (Fig.2-3) (Table 3).
Table 3. Indicators of phenological control of barley harvest

Ne | Crops Growth Phase
s |8 s g2 |2
o i= = = :"cg S = >
= E cE28le? o = |2 S
o L O 4w c L o L < K= -
N O o L © | O o > o o <
1 | “llek-36” 15.12 24.12 19.01 05.02 25.03 28.04 161
25.05
“Karabalyk 150” | 15.12 24.12 19.01 03.02 25.03 28.04 161
25.05
2 | “llek R-1404” 15.12 23.12 15.01 01.02 17-25.03 | 28.04 166
30.05
“llek R-1302” 15.12 24.12 16.01 03.02 17-25.03 | 28.04 166
30.05

According to phenological control, the sowing date was December 15, germination

December 24, binding January 19, stem February 5, spike March 25, occasional ripening time April
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28, full ripening time corresponded to May 25 in varieties, and May 30 in lines, totaling 161 days in
varieties and 166 days in lines.

Figure 2, 3. Phases of growth and development of barley
Table 4. Results of determination of barley peeling

“llek-36” “Karabalyk 150~ “llek R-1404” “llek R-1302”

10.6 7.3 9.5 6.8

There are 3 groups of barley depending on its peel: low-cell — up to 10%; medium-cell — 10-
12%; high-cell — over 12% (Fig.4).

12

10.6

® “Tlek-36”

m “Karabalyk 150~
= “Tlek R-1404”

® “Tlek R-1302”

Indicators of barley peeling

Figure 4. Indicators of barley peeling

Table 5. Results of determining the ash content of barley

“llek-36” “Karabalyk 150” “llek R-1404” “llek R-1302”

2.50 2.80 2.70 2.80
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Indicators for determining the ash content of varieties and lines of spring barley without the
use of accelerators through a muffle furnace (Fig.4): “Ilek-36” - 2.50, “Karabalyk 150” - 2.80, “Ilek
R-1404” - 2.70, “Tlek R-1302” - 2.80.

2.85 2.8 2.8
2.8 S —
2.75
2.7
2.65 m “Ilek-36”
2.6 m “Karabalyk 150~
2.55 “Tlek R-1404”
2.5 = “Tlek R-1302”

2.45
2.4
2.35

Indicators of ash content of barley

Figure 5. Indicators of ash content of barley
Based on the data below, the protein content in barley varieties and lines was determined
(Table 6-7). Comparing the results, in the barley variety “llek-36” the protein content according to
the main method was 17.2%, in the inframatic — 17.40%. In the variety “Karabalyk 150 the protein
content according to the main method was — 17.6%, in the inframatic — 18.00%.
Table 6. Results of determination of nitrogen and crude protein in barley, carried out

in the testing center of the Aktobe branch of “Kazagrex” JSC

“llek-36” “Karabalyk 150” “llek R-1404” “llek R-1302”

17.2 17.6 16.2 16.5

Table 7. Indicators of protein content in informatics of barley culture, conducted in the

testing center of the Aktobe branch of “Kazagrex” JSC

“llek-36” “Karabalyk 150” “llek R-1404” “llek R-1302”

17.40 18.00 16.30 16.60
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The protein content according to the main method in the line “llek R-1404” was 16.2%, in
inframatics — 16.30%. The protein content according to the main method in the line “llek R-1302”
was 16.5%, the indicator in inframatics was 16.60% (Fig.6).

In production, depending on the amount of protein in the barley grain, it is divided into high-
protein — with a protein content in the grain of more than 12% (food and nutritional), low-protein-

brewing type.

18.5
18 18
17.6
17.5 - 17.4
17.2
17 +— — . .
= Nitrogen content according
165 16.5 16.6 to the main method
' 16.01L16-3 = Protein content in the
informatics analyzer
16 +— — — — —
155 +— — — — —
15 -
“Ilek-36” “Karabalyk  “Ilek R- “Ilek R-
150”7 1404” 13027

Figure 6. Comparative indicators of the amount of protein by the main method and by the
laboratory analyzer
Conclusion

According to the results of the conducted research, all the presented varieties and lines of
spring barley of domestic selection belong to the high-protein type. That is why all of them are of
great value both for the production of high-quality food products (cereals), including dietary
purposes, and are also the main type of concentrated feed for different types and groups of farm
animals.
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Angarna. Kasipri TaHga ajzamaapablH TYPMBIC KaXETTUTINHE MaiataHyJarbl TEXHUKAIBIK TaKbLUIIApIbIH
MaHBI3bl KYHHEH KYHTe apTyaa. ONIeMIiK ayblUl MIapyallbUIbIK KEpiepiHiH Kem Oeiri TeXHHUKAIBIK JaKbULAapIbl
ecipyre apHairaH. XXbl1 caliblH OTapiaH eHAIPUICTIH Tayapiiap CaHbl apTHII KNS/,

Makanaia TeXHUKAJIBIK apria JaKbLUIBIHBIH MaHbI3bIHA, OHOX IMHUSICHIHBIH 3€PTTEIY TAPUXbIHA TANIAY KaCaJIbl,
JKEPriTIKTI TEXHUKAIBIK JaKbUIIAP/bIH OWOJIOTHSIIBIK EepEeKIIeNiKTepl MeH OMOXMMHSCHI, aTal aWTKaHAa apraHbIH
«Mnek-36», «Kapabanpik 150» coprraper meH «Mnek P-1404», «Wnex P-1302» nuHMsIIApBIHBIH OHOXMMHUSIIBIK,
MOpP(ONOTHSUIIBIK ~ epeKIIeTiKTepi KapacTelpbulabl. JKbuIbDKal KarJalblHAAa ecipinin, (EHOJOrHUsUIbIK OaKpuiay
skacanapl. ApnanbiH «Minek-36» copTeinblH oHrimTIir 98%, «Kapabanbsik 150» copreinbiH eHrimTiri 93%, «Mnek P-
1404» nunusiceinbly, eHrimTiri 93%, «Wnek P-1302» nmnusicbinbiH oHrimTiri 96%-apt kypaabel. «Wnex P-1404»
JIMHUACBIHIAFBI Herisri oaic OolbiHmIa Oenox Memmepi 16,2%, nndpamarukreri kepcerkim 16,30% Gonapl. «Mnek P-
1302» nuHUACHIHAAFBI HET13ri ofic OoibiHIIA Genok Memmepi 16,5%, nndpamaruxreri kepcerkimi 16,60% xepcerTi.
JXorapelarel 3epTTeynep HOTWKeci OOHMbBIHIIA 3epTTeyre alblHFaH JKa3[bIK apIa COPTTApbIHBIH OapibIFbl JKOFAphI
OenokTi T Oonbln caHanaapl. JKa3mblK apma cOpTTapbl MEH JIMHUSUIAPHl TaFaMIbBIK JKOHE MalIa3bIKTHIK TYPFBIIAH
KaparaH[a KyH/BI.

Tyiiin ce3xep: acTHIK-KEMAIK AakbUiap, (GU3HONOrHs, OMOXMMHMS, apIlaHblH COPTTAphl MEH JIMHUSIIAPHI,

(eHonorus, JakblUl KYPBUIBIMBL, aCTHIK carackl, HHQPaKypbUIBIM aciadbl.
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AHHoOTanus. B Hacrosimee BpeMs 3HauCHHE TEXHWYECKHX KYJIBTYP B WCIIONB30BAHUH JUIsl OBITOBBIX HYXKN
JIO/IE pacTer JeHb OTO AHS. bojipmias 4yacTh MHPOBBIX CEIBCKOXO3SIMCTBEHHBIX YTrOAWH IpeaHa3HaueHa JuIs
BBIpAIIMBAHUS TEXHUYECKUX KYIBTYp. C KaKIbIM T'OJIOM KOJIWYECTBO ITPOM3BOANMBIX U3 HUX TOBAPOB YBEINUMBACTCH.

B cratee mpoBeneH aHanu3 3HAYEHHs KYJABTYPHl SIUMEHS TEXHHUYECKOTO, MCTOPUM H3YYEHHS OMOXMMUH,
paccMOTpeHbI OMOIOrHYecKie 0COOEHHOCTH M OMOXMMUSI MECTHBIX TEXHUYECKUX KYJIbTYP, & UMEHHO OMOXMMHUYECKHE,
Mopdosorudeckue oco0eHHOCTH copToB stuMeHst «Mnek-36», «Kapabansik 150» n nuawmii «Mnex P-1404», «Mnek P-
1302». BrlpamuBaiy B TEIUTMYHBIX YCJIOBHUSX U MPOBOAMIM (DEHOIOTMUECKUH KOHTPOJIb. BCXoKecTh copra suMeHs
«Mnek-36» cocraBmna 98%, Bcxoxecth copra «Kapabameik 150» 93%, Bcxoxkecth nuuun «Mnexk P-1404» 93%,
Bcxokects JuHMKM «Mnek  P-1302» 96%. Conepkanue Oenka 1o ocHOBHOMY Mertoay B juHuM «Mmex P-1404»
cocraBmio 16,2%, B undppamatuke 16,30%. Ilo ocHoBHOMy merony B nuHuu «Mnek P-1302» conmepxkanue Oenka
cocraBwio 16,5%, B uH(ppamatuke 16,60%. CoriacHO pe3ynbTaTaM BBINICYKA3aHHBIX HCCICIOBAHUM, BCE cCOpTa
SIPOBOT'O SIUMEHSI, TOMyYEHHBIE JUISI MCCIIEIOBAHUsI, CUUTAIOTCS BBICOKOOENKOBBIM THIOM. CopTa M JIMHUH SPOBOTO
SAYMCECHS 6OJ'ICC ICHHBI C TOYKH 3PCHUA MUTAHUA U )KUBOTHOBO/ICTBA.

KuioueBble cjioBa: 3epHOQYpaxkHblE KYIbTYPbl, (U3HONOTHS, OWUOXMMHS, COpTa W JIMHUM SYMEHS,

(eHOIOr s, CTPYKTYpa YporKasi, KauecTBO 3€pHa, MpuOop MH(paMaTHK.
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«K. ) KYBAHOB ATbIHJAAFbI AKTOBE OHIPJIIK

YHUBEPCUTETIHIH XABAPHIBICHI»
FBUIBIMH KYPHAJIbIHA MaKaJjiajap oepy Toprioi

MaxkananbIH pacimaenyi

1. Maxkananap KOMITBIOTEpIC TEPUITeH ka30anap TypiHae, Oip naHamMeH KaObuimanaasl. COHBIMEH KaTap
MakananbH Microsoft Word 2010 xyiiecinne, *xaplaa 3JeKTPOHIBIK HYCKACH 1a YCHIHBUIAIbI.

2. Komxkazbanapabl aBTOpiIap MYKHUST TEKCEPIIT, KATECi3 TarChIpybl KEpEK.

3. Makana keneMi KOMITbIoTep/ie TepiireH MaTiaMeH 3-10 Oer (MaTin Times New Roman kapmimen Tepineni,
Kapin enmiemMi-12) jxaiarail apa KalllbIKTBIKTa, a03anThIK mierinic-1,25 cm. XKuekrtik enmemuepi 2 cM.

Makajia KypblUIbIMBIHBIH KAJITMbI TIPTiOi

FTAMP (FbuibIMU-TEeXHUKAIBIK, aKIapaTThIK MEMIIEKETapasblK pyopukaTopbl) (12 kapim enmemMimMen).
MaxananbiH ataysl (12 kapim esniemi, 6ac, KO opinTepMeH).

ABTOpABIH(JIapBIH) aThl-XkeHi. ( 12 Kapim enieMiMeH, KO0 KapinTepMeH).

Annorarums yu tiize (10 kapin enmemiMeH, aliblk KypcuBIiieH, kememi -150-200 ce3).

MakanaHblH TYHiHIEMEC] JKoHE KINT co3/iepi Oomybl Kepek. (Ka3ak, OpbIC )KoHEe aFbUIIIbIH TuAepinae, 10 kapin
eJIIeMIMEH, TiK KapilIeH, Co3/iep — alllblK KypCHUBIICH).

Makasara FbUIBIM JOKTOPBIHBIH HEMeCe KaHAUAATThIH MiKipi Oepinemi.

ABTOpZIBIH aThI-)KOHI (TOJNBIK), FEUIBIMH JIOPEXKeECi, FHUIBIMH aTaFbl, XXYMBIC OpPHBI KepceTinyl kepek. CoOHbIMEH
KaTap aBTOP(Jap/IbIH) MOMITAIBIK MEKCH-)Kalbl, KbI3METTIK JKOHE MOOWIBII TeleOH HOMIipiepi, SIeKTPOH/IBIK
HOIITACHI KOCBIMINIA YCHIHBUIA/IBL.

MakananblH MOTiHI 12-11i Kapin esmeMiMeH Oacbuiajibl. ToXxipHOENiK CHIATTaFbl Makajaiap MbIHaJai
6enimaepre Oemnineni: Kipicne (6ac Taxpipbinichiz), Marepuan xoHe 3eprrey daicremeci, HoTmkenep »xoHe OHBI
tankpuiay, TyxbipeiM. Erep Takpipeiminanap Oap Oosica 12-mri Kapin esiieMiMeH, KO KypCHBIIEH Tepiiiesi.
«XKapatbuibicTaHy FBUIBIMIAPBDY alilapbIHAa KOPCETUICTIH OCIMIIKTEp MEH >KaHyaplapiblH JIaThIHIIA aTaysIapbl
MOTIHJIE KypCUBIICH KOPCETLIe .

CyperTep MeH KecTelep MOTIHAE KEITIPUIreH TOPTin OOMbIHIIA HOMIipIIEHE/l, dp KeCTe MEH CYpPETTIH JKeKe
TaKbIPBIOBI OOJTYBI KEPEK, TAKBIPHIN KOO KapIIIeH >Ka3bLiabl.

Kpickapryaap. Xanneira Oenrini  esnmieM  OipimikrepiHiH — ((H3MKaNIbIK, MaTEeMaTHKANbIK, XHUMUSUIBIK
TePMHUHACPIIH, T.0.,) KbICKallla aTalyblH KepceTyre Oomamsl. BapiblKk KeICKapTyJaap MEH IIApTTHI IaMaaapIbH
MOTiHJE TonbIKTai atayel (10 kapim emimeMiMeH) KepceTilyl kepek. MekeMenep/iH araylapbl MOTIHAE aJFall
Ke3/ICCKEH/IE TOJIBIFBIMEH Ka3bUIbII, KAChIHA KAKIIAHBIH 1IIHE KBICKAPTHUIFAH TYP1 KOPCETLIEI].

OjedueTTep

Onebuerrep 12-11i Kapin elieMiMeH HOMIPIIEHIM, MaKaJlaHbIH 1IIIHAETI cCliTeMelep TOPTOYPHIIITH JKaKIIauap
APKBLIBI KOPCETLIesi.

[adinananpurad oJeOMETTEp TI3IMI AEPEKKO3/EP/iH TYIHYCKAIbIK TUTiHIE (Ka3ak, Opbic JoHe Oacka Ja
arpuTIIbiH - eMec  Timpepae) 7.1-2003 MOKCT  "bubmmorpadusnslk xa36a. bubmmorpadusislk cHmaTtTama.
KypacTeIpynbIH Kasl TalanTapsl MeH epeskernepi” OOHBIHIIA paciMIIeTyi Kepek.

JlatuHm3anmsmanFan  onmebuerrep Ti3iMi Kedeci Typae poacimaenyi Kepek: aBTop(-map) (TpaHCIUTEpanus,
http://www.translit.ru). (Illsikkan >KeUTBI Kakimaga). Makaiga aTtaybl TpaHCIWTEpalMsUIaHFAaH HYCKala [Makaia
aTaybIHBIH aFbUIIIBIH TUTIHE ayJapMachl TOPTOYPHIIITH KaKmaza], JepeKKe3IiH TpaHCIHTepaIsUIaHFaH HYCKaaa
aTaybl (HeMece aFbUIIIBIHINA aTaybl — erep O0ap 0oJca), IMBIFBIC TePeKTepPi aFbUIIIBIH TUTIH/IE.

KypHanabIH TaKbIPBINTBIK alAapiapsbl
du3nka-MaTeMaTHKa FEUTBIMIAPHI
JKapatbutbicTaHy FBUTBIMAAPEI

TexHUKa FBUTBIMIapPhI

duionorus FUTBIMAAPEI

Tapux, punocodpust xoHe aneyMeTTaHy
OKOHOMUKA JKOHE KYKBIK

[enaroruka *oHe IICHXOJIOTHS

OHep, MOJICHHUET JKOHE CIIOpPT
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Iopsaok npuemMa crareil B HAYYHbIH KypHAJI
«BECTHUK AKTIOBMHCKOTI'O PETHOHAJIBHOI'O YHUBEPCUTETA UM. K.
KYBAHOBA)»

Odopmiienue pykonucu

1. Crarps nomwKkHa OBITH IIpEJCTaBIICHA B JIEKTPOHHOM BHJE (Ha CHEMHBIX HAKOMMUTENAX) WIHU IO 3JIEKTPOHHON
nouTe. DIIeKTPOHHAs Bepcus 3amuckiBaetes B hopmare Microsoft Word 2010.

2. PykomucH TOKHBI OBITh TIIATEHHO BHIBEPEHBI U OTPEAAKTHPOBAHBI aBTOPAMHU.

3. OO0bBeM crareil JOMmKeH cocTaBlATh 3-10 crpanul (Teket Habupaercs mpudrom Times New Roman; pazmep
Keryst -12; MeXXCTPOUHBIN HHTEPBAJ — IMOJIYTOPHBIHN; ad3auHbli orcTym -1,25 cM.) [Tost 2 cm.

OO0mmii mopsiIOK PacnoJioKeHUs1 YacTel CTaTbu

MPHTU (MexrocynapcTBeHHbII pyOpHUKaTOp HaAyYHO-TEXHUYecKor nHpopMarmu) (12 Kerib)

HasBanue crateu (12 Kerib, )KUpPH., IPOIICHBIE)

Wunnmanel, gpamunus aBrop(oB) (12 kerib, >KUpH., TPOIHCHBIE)

Mecto pabotsl. (12 Kerib, CBETIIbIH KypCUB)

AHHOTAIUS Ha TPEX A3bIKaxX (Ha Ka3aXxCKOM, PYCCKOM U aHrimickoM, 10 kersb, 06bem 150-200 cros)

KiroueBble ciioBa Ha Tpex si3bIkax (Ha Ka3aXxCKOM, PYCCKOM M aHTJIMICKOM, 10 KerJib, MpsiIMbIM MIPU(TOM, CaMH CJIOBa —
CBETJIBIM KYPCUBBIM)

K crathe mpwuiaraercs pereH3us JOKTOpa WM KaHAWAaTa HayK.

@.1.0 aBTopa(oB) yKa3sIBaloTCs 6€3 COKpaIIeHHi, MEeCTO pabOThl, TIOUYTOBBIN M DIIEKTPOHHBIN aJIpec, a TAKKe
CITy)xeOHbIC U MOOHJIBHBIC HOMEpa Tele(OHOB.

Texer cratbu (12 kersb). B craThsix sKcrepeMeHTaIbHOrO XapakTepa JIOJDKHBI ObITh pa3jiensl: Beenenue (0e3
3aroiioBka), Marepuan M MeTonuKa HccienoBaHui, Pesynabratel M uX o0cyxzaenue, BoiBoabl. IlomzaromoBku
HaOuparoTcs 1o HeHtpy. (12 Kernp, )KUPHBIM KYPCHUBBIM )

B pyOpuke «EcrecTBeHHBIE HayKW» JAaTHHCKHE Ha3BaHMS PACTEHMH M SKMBOTHBIX, NMPUBOMALIMECS B TEKCTE
BBIIEISAIOTCS KYPCUBBIM.

TaOmuuel ¥ pUCYHKH HyMEpYIOTCS B NOpPAAKE YIIOMHHAHUS MX B TEKCTe, KaxJas TaOiauIa U PUCYHOK JIOJKHBI
HUMETh CBOM 3arojIOBOK (KUPHBIM CTPOYHBIM HIpHdTOM), TekeT Tabiuipl 10 mpudrom.

Coxpamenus. Paspemarorcs muib o0IENPUHATBIE COKPALIEHN — Ha3BaHUA Mep, GU3NYECKUX, XUMUYECKUX U
MaTEeMaTH4eCKUX BEIMYMH M TEPMUHOB U T.I. Bce cokpalueHus ZOMKHBI OBbITH pacmiu(poBaHBL, 32 HCKIIOUCHHEM
HEeOOJIBIIOro YHclia O0IIeyHoTpeOnTeNbHbIX. Ha3BaHus ydpeXIeHui IpH MepBOM YIIOMHHAHHU UX B TEKCTE JAIOTCS
MIOJTHOCTBIO U Cpa3y ke B CKOOKax MPUBOIUTCS OOLICTIPUHATOE COKpAICHHE.

Jluteparypa

Jlutepatypa Hymepyerca paszMepoMm mpupTa 12 Keriib, a CCUIKA BHYTPH CTaTbU YKa3bIBAIOTCSA B KBaApPaTHBIX
CKOOKax.

«CIIHICOK JIUTEpaTyphl» - Ha OPUTMHAJIBHOM S3BIKE HCTOYHHUKOB (Ka3aXCKOM, PYCCKOM U APYTHX HE aHIVIMHCKHX
s3bikax) odopmisiercs B cootBerctBuu ¢ ['OCT 7.1-2003 «bubnuorpadudueckas 3amuch. bubnuorpadudeckoe
ommcanue. OOmue TpeOGOBaHNS U IPABUIIA COCTABIICHIUSD.

JlaTUHU3UPOBAHHBIM CNHMCOK JUTEPATYPhl MODKEH O(OPMISTHCS 1O HIabiioHy: aBTOP(-bl) (TpaHCIUTEpAIMs,
http://www.translit.ru). (Cox BBITycKa B KpyribIx ckoOkax). HaszBaHwe cTaThbM B TPaHCIHTEPHPOBAHHOM BapHaHTE
[mepeBon Ha3zBaHMS CTaTbl HA AHIVIMHCKWAM S3BIK B KBaJpaTHBIX CKOOKax], Ha3BaHHE HCTOYHHKA B
TPAHCIUTEPUPOBAHHOM BapHaHTe (JINOO aHTIMIICKOE HAa3BaHUE — €CIIH €CTh), BRIXOAHBIC JaHHBIE ¢ 0003HAYCHISIMH Ha
AHTJIMHCKOM S3BIKE.

TemaTu4eckue pyoOpuKH KypHajia:

du3nKo-MaTeMaTHIECKNe HAYKN
EcrecTBeHHbIE HAyKH

TexHUYeCKuEe HAyKH
DUIIOIOrNYECKUE HAYKH

HUctopus, punocodus 1 COIEONOTns
OKOHOMHKA M TIPaBO

Ilenaroruka u ncuxonorus
HckyccTBO, KynbTypa U CIOPT
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Rules of submitting articles for publication in the scientific journal

“BULLETIN OF AKTOBE REGIONAL UNIVERSITY NAMED AFTER K. ZHUBANOV”

Registration of the manuscript

1. The article is to be submitted in electronic form (on mass storage devices) or by e-mail. The electronic version is to
be made in Microsoft Word, 2010 format.

2. The manuscripts are to be carefully verified and edited by the authors.

3. The length of articles is to make up 3-10 pages (the text is typed by the Times New Roman font; font size-12; a line
spacing — one-and-a-half; paragraph indention -1,25 cm). Margins: top, lower — 2 cm; left, right — 2 cm.

General order of an arrangement of parts of article
* IRSTI (Inter-state rubricator for scientific and technical information) (font size 12)
* Headline of the article (font size 12, bold type, capital letters)
* Initials, authors’ surnames (font size 12, bold type, capital letters)
*Place of employment (font size 12, light italic)
*Abstracts in three languages (Kazakh, Russian and English, font size 10, length up to 150 units)
* Key words in three languages (Kazakh, Russian and English, font size 10,upright font, words — in light italic)
* A referee report of a Doctor or Candidate of Sciences is to be attached to the article.
*Tthe author(s)’ names are to be written in full form, place of employment, a postal and e-mail address, and also office
and mobile phone numbers.

The text of the article (font size 12). Articles of experimental character are to contain the following sections:
Introduction (without heading), Material and technique of research, Results and their discussion, Conclusions. Subtitles
are printed on the center. (font size 12, bold italic type). In the heading "Natural Sciences" the Latin names of plants and
animals which are provided in the text are printed in italic type. .

Tables and drawings are numbered as their mention in the text, each table and drawing have to have the heading
(bold lower case font), the text of the table is to be printed by font 10..

Abbreviations. Only the standard abbreviations — names of measures, physical, chemical and mathematical
values and terms, etc. are allowed. All abbreviations are to be expanded, except for a small number of the most common
ones. Names of institutions are to be given fully at their first mention in the text and at once the standard abbreviation is
to be given in brackets.

List of references

The literature is numbered with a font size of 12 pins, and references within the article are indicated in square
brackets.

“References” - in the original language of the sources (Kazakh, Russian and other non-English languages) is
made out in accordance with STST 7.1-2003 “Bibliographic record. Bibliographic description.

The style of the Romanized list of literature (References): author (s) (transliteration, http://www.translit.ru).
(year in parentheses). article title in transliterated version [translation of the article title into English in square brackets],
name of the source (transliteration, or English name - if available), and notation in English.

Thematic sections of the journal:

Physical and Mathematical Sciences
Natural Sciences

Technical Sciences

Philological Sciences

History, Philosophy and Sociology
Economics and Law

Pedagogics and Psychology

Aurt, Culture and Sport
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