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Ne PyOpuxa 3aroJi0Bok Kirouessle cioBa AHHOTALUA HNmsa ¢paiina PesyabTar
«COVID-19», [Tpunsra
1 | COVID-19u | Ananu3 BIHMSIHUS BIIUSHHUE, KOMIIAHMS, [MTanerne neH Ha HEPTh MOAHMMAET BOMPOCHl O | CTaThs
HedTsIHAS «COVID-19» na HedTh, ra3, Oynymiee | OyayiieM sHepreTudeckoit orpaciu Bo BceM mupe, | V.P.Tudorache,
MPOMBIIIIEHH | Oyaymiee HePTIHOU He(pTAHON Ha pErMOHALHOM M MECTHOM ypoBHsX, a Takxke o | N.llias, D.Fodor
OCTh [IpoMBIIIIEHHOCTH HA | IPOMBILIJIEHHOCTH, pOJIM MCKOINIaeMOTO TOIUIMBAa B Iepexojie K Ooiee

rJI00aJILHOM,
PErHOHAIIBHOM
N mMecTHOM ypOBHSIX

CTpaTeruu, ncHa

YCTOMYHUBOMY SHEPreTHUYECKOMY OyaylieMy IMocie
naHjaeMud. MupoBas dKOHOMHKA YK€ TEPEeKHBACT
SHEPTETUUECKHUI MEePexXo OT MCKOMAeMOro TOTLIMBA
K Oojiee yYCTOWYMBBIM HCTOYHUKAM DHEPTHUH.
Bo3006HOBNISIEMBIE MCTOYHHKH JHEPTUU CTAHOBSITCS
Bce Oosee AeQUIAIIMOHHBIMU, W II€HBI Ha HeDTH
JIOJDKHBI OyJyT KOHKYPHPOBAaTh C HEW, HECMOTpPS Ha
najicHue 11eH Ha HeTh, 00yCIOBIEHHOE YKOHOMUKOM
u ma"aemuer. HemsBecTHO, kKak OyIeT BBITIISIICTDH
KW3Hb B HedTsHOM oTpaciau mocie «COVID-19»,
JTa’Ke eClIM CIpoc Ha HETh BEpHETCS B HOPMAJIbHOE
pycio,  mnoTpeliieHHe — MpeIOKEeHUs  3ailmMer
HEKOTOpoe  Bpems. Mbl  MOXeM  yBHIETh
JAIbHEUIITYI0 TUBEPCU(PUKAIINIO HA SHEPTeTUYECKOM
pBIHKE U i1 TOro, 4YTOOBI BO300OHOBIIIEMbBIE
MCTOYHUKU SHEPTUU Urpajiu 0oJjiee aKTUBHYIO POJIb.
OnHako BaXHO, YTOOBI DHEPIETUYECKUE PECYPChI
ObLTH cbamaHCHpPOBaHBI YCTONYHBBIM u
CIpaBeUIMBBIM 00pa3oM, KOTOPBIA MOJIEPKUBAET
poct wmupoBoil 3koHOMUKU. llens Opranuzanuu
OO6benunenHbIx Hanumii mo ycroiiunBomMy pa3BUTHIO
o0ecrnieynTh JIOCTYyIl K "NOCTYNHOH, HaJeKHOM,




YCTOMYMBOM W COBPEMEHHOM >Hepruu maias Bcex'
OyIeT B 3HAYUTEIBHOM CTENEHU OCHOBBIBATHCS HA
JUPEKTUBHBIX OpPraHU3alMsaX, CTPaTerusxX M LieHaX
KOMIIaHUH.
OkoJorus
Cucrtema HcKyccTBEHHbIE [IpennoxeHa cTpykTypa U pacCCMOTPEHBI Cratbs OTkJI0HEHA
6ecrepe6OHHOro HEPOBHOCTH, SHEPIeTIIECKIS XAPAKTEPHCTHKH CHCTEMEBL Xapuronos IL.T.
SIEKTPOCHAGHCHHA IpeoGpasoBaTes 6€CH€p€6OHH9FO ANEKTPUUECKOTO MTUTAHUS I'ycmanoBa M.C.
. noTpeburtenel y 0CTaHOBOK aBTOMOOMIIBHOTO Nmanranuesa A.H.
noTpebnaTenel BO3BPATHO" tpancrnopra. OCHOBOM CHCTEMBI SBJISIOTCS
Y ocTaHOBOK HOCTYIATCIIbHBIX OpHUTHHAJIbHBIC DIIEKTPUUYCCKHE ITPeoOpa3oBaTein
aBTOTpaHcImopTa HepEMEILCHUH, BO3BPATHO-TIOCTYNATEIbHBIX MIEPEMELICHUI pOoTOpa
MOOHMIIBHOE (OBIIII). Korctpyktusao DBIIII coBmemiens! ¢
YCTPOIICTBO, MOAU(PUIIMPOBAHHBIMU UCKYCCTBEHHBIMHU
Gecrepeboiinoe HepoBHocTsiMu (MH
JNEKTPUUECKOE
MIATAHHE,
SHEPreTUYECKUN
cyMmmarop,
3JIEKTPUYECKUI
AKKyMYJISTOP
ITpesunent KaceiM-XXomapt Tokaes B Ilocnanun Cratba
Okonorus Pexoncrpykuus TOLI-2 Hapoay cTpanbl «Ka3axcTaH B HOBOM peaJlbHOCTH: II.E Apakensn,
r. AlMmatel - BpeMs ACHCTBUI yKa3all, 9TO <«JIJIUTCIbHBIN K.b. [lonen6aes. [IpunsTa
Obecrieuenue HE(DTSHON CyNepIMKI 3aBEPILUIICS U HAJ0 OBITh
9KOJIOTMYECKON TOTOBBIM K HOBOM KOHBIOHKTYPE MUPOBOIO PBIHKA.
0€301acHOCTH Co3znanue no-HacTosIeMy 1uBepcu(UIIMPOBaHHOM,
MerarnoJjuca TE€XHOJIOTMYHON 3KOHOMHKH JJIs HAaC HE ITPOCTO
HE00X0/IMMOCTB, 3TOT MYTh YK€ Oe3anbTepHaTUBEH.
ITpu 3TOM 3KOHOMHKa 00s13aHa paboTaTh Ha
NOBBIIIIEHUE 0J1arococTosiHUS Hapoia». boiee Toro,




CeIbMO€ HaIlpaBJICHHE TUIAHA JACHCTBUI B

MonenupoBanne
YCTOWYHUBOCTH
OypWIbHBIX KOJIOHH Ha
CTaJuu
MPOEKTUPOBAHUS —
rapaHTHs HAJICKHOCTH
UX paboThI

BypoBsie cuctemsl,
OypwiibHasi KOJIOHHA,
HaJIe)KHOCTh padOThI,
MO/JIETMPOBAHNUE,
YCTOWYUBOCTb,
MIPOTHO3UPOBAHHUE.

B nannoii pabote, KoTOpast SIBISIETCS TPOI0JKEHUEM
pe3yJIbTaTOB UCCIEA0BAaHUN aBTOPOB,
OonyOJIMKOBAaHHBIX B paboTe [2], paccMaTpuBarOTCs
YacTHBIE CIIy4au MOJIEIUPOBAHUS YCTOWYUBOCTH U
kosebanus OypuiabHbIX KoJIoHH (BK) ¢ yuetom
F€OMETPUYECKON HEJIMHEHHOCTH Je(OPMUPOBAHUSL.
Takue ciydan moTepu yCTOMYMBOCTH YacTO
BO3HHUKAIOT C YBEJIMYCHHEM TIIyOUHBI OypeHus, T. €.
mnHel BK, roe cucteMa cTaHOBUTCS IMOJIOOHOM
JIOCTAaTOYHO JJIMHHBIM PACTSIHYTO-CoKaThIM
TPyOUaThIM CTEPKHSM, HAXOSAIIUXCS O]
JIEWCTBUEM MPOJIOJIBHBIX U MONEPEUYHBIX HArPY30K. B
HEeJX U3ydeHus (MPOTHO3UPOBAHMS) HAJICKHOCTH
BbC B nog00HBIX CUTYalUsIX UCCIIeI0OBaHA
JUHAMHUYECKAsl YCTOMYMBOCTh T€OMETPUUYECKU
HenuHeiHo bK nipu nmepeMeHHbIX Harpy3kax,
IIPEeAI0KEHA METOIMKA IPUMEHEHHS METO1a
KOHEUYHBIX 3JIEMEHTOB JIJIsl U3y4EHUS] JUHAMUYECKON
ycroitunBoctu BK npu reomerpuyeckoi
HEJIMHEWHOCTH uX NedopmupoBanus. s nzydenus
STUX SIBJICHUM B ycnoBuUsX HarpyxeHus: bK aBropamu
JTAHHOM CTaThbU PacCMATPUBAIOTCS BOIIPOCHI
JTUHAMUYECKOW YCTOMUMBOCTH BECOMOM KOJIOHHBI C
yuétoMm e€ pu3nueckoil HeMMHEHHOCTH TIPH
Harpy>KeHUHU CKMMALOILIEN Harpy3Koil mepeMeHHBIX
1o BpemMeHu. Ha ocHOBaHMM aHaIM3a MOJTYyYEHHBIX
TEOPETUYECKUX 3aBUCUMOCTEN MPOBEACHO
cpaBHeHue nporn6oB bK kak s pusnuecku

Cratbs

C.M. AxMeToB,
H.M. AxmeToB
C.K. AGyranues

IIpunsirta




JIMHEMHBIX, TaK U HSJIUMHEHHBIX 3a7a4. Y CTAaHOBJICHO,
YTO y4eT PU3NICCKON HETMHEHHOCTHU MPUBOINUT K
KOJIeOaTeIbHOMY MPOLIECCY C OTPAHUYCHHOM
aMIUIMTYJIOM, U YTO HATMYUE HETUMHEUHOCTH IS
BBIOPAHHBIX MAPAMETPOB MIPUBOIUT K
KOJIe0aTeIbHOMY MPOIIECCY KOJOHHBI.

I'eonorus OcobenHoctu I'eocratnueckas PaccMoTpensl 0coOO0EHHOCTH OCTPOEHHUS CraTbs IIpunsirta
MOCTPOCHUS MO/IEJb, reoctatudeckoit mogenu (I'CM) akmaGynakcKkoro A M. Kymanun,
re0CTaTUYECKUX akradynakcKuit IIPOJTYKTUBHOTO TOPU30HTA B COCTABE .M. Ampeen
MOJIEJIEH 3alIeXKel B TOPHU30HT, HedTeHachIeHHbIX m1actoB K0-0-0, FO-0-1, F0-0-2
AxiabynakcKux CIIEKTpaJIbHas u }0-0-3. CoBpeMeHHBIE TIOJXO/IbI K HHTETPALUT
OTJIOKEHUSAX JEKOMIIO3UIIHS, HAKOIUIEHHBIX T'€0JI0r0-reo(r3nuecKrx JTaHHBIX B
ApPBICKyMCKOTO (droBUanbHas ['CM TpeOy1oT BHIMOIHEHHS] HEOOXOIUMBIX padoT, B
nporuba cucTema, najeopycia, | MepByl Ouepellb, TAKUX KaK CEAUMEHTOJIOIMUECKOe

KOJUIEKTOPBI. U3y4CHHE KEPHA U €r0 UHTErPALUU C pe3ybTaTaMU
KapoTaxa u ceiicMuku. [IpaBuibHasi mocTaHOBKa
3aJjauMl, €€ COIPOBOXKACHUE 3aKa3YMKOM Ha BCEX
JTanax, 6aaroaaps uemy obecreyuBanach TeCHas
CBS13b BBINOJIHEHHBIX UCCIIE0OBAHUM ¢ 3alIpocaMu
IIPOM3BOJICTBA, IBUIHMCH 3aJI0IOM MOJIyYEHUS
Ka4eCTBEHHOTO Pe3yJIbTaTa IIPU PEeLIeHUH, Ka3al0Ch
Obl. 0OBIYHOM 33JJaul MOJEITUPOBAHHUS.

Tpancnoptup | HepreOutymoconepxa | ABTOMOOUIbHBIE Paccmotpensl poOIeMHbIE BOIIPOCHI no | Cratbs b.A. ITpunsra

OBKa IIM€ U MPOMBIIUIEHHBIE | I0POTH, TPAHCIOPT, TEXHUYECKOMY COCTOSIHHIO aBTOMOOWJIBHBIX AOpPOr | AcMmaryiaeB
TEXHOTEHHbIE Harpysku, pecriyOnuku B cBA3M ¢ oOpamenuem [Ipesupenra
MaTepuabl Ui CTPOMTENBCTBO, crpanbl  KaceiM-)Komapra TokaeBa K Hapoay
CTPOMTENbCTBA PEMOHT, CTOUMOCTb, Kazaxcrana.

JIOJITOBEYHBIX HaHOTEXHOJIOT U, OcHoBHas mpoOiiemMa:  HEJOBIETBOPHUTEIBHOE
aBTOMOOWJIBHBIX JIOPOT | HAHOCTPYKTYPHPOBAH | COCTOSIHME AaBTOJIOPOKHOW MHOPACTPYKTYpHI, YTO
HbIE€ MaTepHaJIbl, IPUBOJUT K BBICOKOW aBapMHHOCTU Ha JOpOrax ¢

JIOJITOBEYHOCTb, JBYXIIOJIOCHBIM JBH)KCHUEM.

JKCIUTyaTalusl. Bropas mpobiema — MeIIEeHHOE CTPOUTEIHCTBO U




PEKOHCTPYKITUS aBTOMOOWJIBHBIX ~ JIOpPOT  TI0
yCTapeBIIMM  METOJaM  IPOCKTHPOBAaHUS U
TPaJUIIMOHHBIM TEXHOJIOTHSIM CTPOUTEIBCTBA  HA
KOPOTKHE CPOKU SKCIUTyaTalluM JOpor — He Oosee
15-20 ner, 4YTO HE COOTBETCTBYET MHUPOBBIM
CTaHAapTaM OEe3pEeMOHTHOM 3KCIUTyaTalliu JOpOr Ha
50 ner um Oosiee. ABTOMOOMIM3ALMS CTPaHbl U
I'PY30BBI€ TIEPEBO3KU €KETOTHO IMOBBIIIAIOTCS HA 25-
40%, Harpy3KkHd Ha JOPOTH YBEIMYWINCH B 2-3 pasa,
U3-32 YEro MPOMCXOIUT WHTCHCUBHOE Da3pyIICHUE
yCTapeBIINX JOPOXKHBIX TOKPBITHH, B CBSI3U C YeM
00beMbl pEMOHTa MO 3aTpaTaM IMPEBBIIAIOT Oolee
50% ot obmero ¢UHAHCUPOBAHUSA JIOPOKHOM
OTpaciu.

Tperbss  mpobimema —  BbICOKas CTOMMOCTb
CTPOMTEIBCTBA aBTOMOOMIIBHBIX Jopor. Jlo cux mop
B KazaxcraHe IMIMPOKO HCIOJB3YIOTCA 3aTpaTHbIE
TEXHOJIOTMM, B TO K€ BpemMs B OTBajax
IPOMBIIIIJIEHHBIX IpEaIpUATHI Kazaxcrana
HaKkoIyIeHo Oosee 45 MIpA. TOHH TEXHOI'C€HHBIX
OTXOJIOB, B TOM YHCIE HePTeOyTyMOCOAEpIKALINX
TEXHOTE€HHBIX MaTEepUalIOB, C  HCIOJb30BaHUEM
KOTOPBIX pa3paboTaHbl MHHOBAI[MOHHbIE
pecypcocOeperarone 4 3HeprocOeperaromniue
HAaHOTEXHOJOTMM U HAHOCTPYKTYpUPOBaHHbIE
JOJroBeuHsle  Marepuansl. Ilpy  3ToM  MOXHO
CHU3UTh CTOMMOCTb CTPOMTENbCTBA M 3aTpaThl Ha
3KcIUTyaTanuu gopor B teuenue S50 yetr B 2-3 pazsa, a
TaKXXe YCKOPUTb TEMIIbl CTPOMUTENbCTBA U PEMOHTA
nopor 1-2 kareropuu B 2-3 pa3sa, a 3-4 kaTeropuu — B
5-6 pa3. [lig  IIUPOKOTrO  HCHOJb30BAHUS
HaHOTEXHOJOTMM M HAHOCTPYKTYPHUPOBAHHBIX
MaTepHaloB B JIOPOKHOM CTPOUTENILCTBE




pa3zpaboTaHa Hay4yHO-TEXHMYECKas Iporpamma BO
rnaBe HanuoHaNbHONW WMH)KEHEPHOM — akajgeMuen
Pecnnyonuku Kazaxcran na 2021-2023 romer —
«Pa3paboratb u BHEJIPUTH 3 peKTUBHBIE
TE€XHOJIOTMU MOHOJUTHOTO CTPOUTEIHCTBA JIOPOKHO-

TPaHCHOPTHBIX ~ KOHCTPYKIMH 1O  MHPOBBIM
CTaHjapTam C KOMIUIEKCHOM  yTHJIM3alHei
NPOMBIIIJICHHBIX ~ TEXHOTEHHBIX  OTXOJOB U
BTOPUYHOTO CHIPBS.

DKOHOMHKA Pa3Butne Hedrerazossiii O6ocHoBaHa  11€51€CO00pa3HOCTh  KOMIUIEKCHOTO | CTaThs
He(TenepepabaThiBal0 | KOMIUIEKC, WCIIOJIBb30BaHNs  YIIeBOJOpPOAHBIX  pecypcoB B | O.M. Eropoa [Ipunsita
111070, HedremepepaboTka, MpoIecce JTaNbHEHIIEro pPa3BUTHUS OTEYECTBEHHOTO
1 He(PTEXUMUYECKUX 3¢ deKTUBHOCTD, He(TEra3oBoro KOMILJIEKCa B IEJIIX MOBBIIICHUS €ro
CEKTOPOB AJIsi KOMILJIEKCHOE KOHKypeHTocnocooHoct.  Ilpemmaratorcss  mytu
s dexTuBHOTO HCIIOJIb30BaHHME, pa3BUTHUSA He(pTeXuMHUUIECKHIX MIPOM3BO/ICTB,
(HYHKIIMOHUPOBAHUS He(pTeXUMHUUIECKHI CIOCOOHBIX ~ O0ECIEeYUTh  BBIMTYCK  IITUPOKOTO
HAIlMOHAJIBLHOU KJ1acTep, aCCOPTUMEHTAa TOBAPHOW TMPOAYKIHUHU C BBICOKOU
SKOHOMMKH yTI€BOIOPOIHbIE n00aBICHHON CTOUMOCTBIO. B cTarbe
PecniyOnuku PECYpCHL. apryMEHTUPOBAHO TOJIO)KEHHE O TOM, YTO C
Kazaxcran pa3BUTHEM HE(PTEXUMUYECKON MPOMBIIUICHHOCTH

He(Tera3oBblii KOMILIEKC PECHYOJIMKH OOpeTeT
HEOOXOUMYI0 YCTOWYMBOCTh M CMOXKET CTaTh HE
TOJIBKO BeIylled, HO M HAYKOEMKOH OTpacibio
HAI[MOHAJILHOW AKOHOMUKH.

I'eonorus 06 onTuMHU3aUU HectpykrypHbie PaccMoTpensl Hanbosee akTyanbHbIE BOIPOCHI Cratbs [Tpunsta
anctpuMm B PK B O0OBEKTHI, pa3Butus anctpuM B PK ¢ Touku 3penus reonoruu, A.M. [lanGaes,
Ka4yecTBE BO3MOXHBIX | COBPEMEHHbBIE OypeHus u pa3zpaboTku. Buay cinoxunoctn ocBoenus | A.M. XKymanun
OTBETOB Ha BBI30BBI CpezcTBa MPOrHO3a, pecypcoB YB B mpeacrosieM Oynyiiem, BaKHO H.I.

BpPEMEHU reoJIorMyecKue 00JIErYUTh TOCTYII K F'€0JIOTMYECKUM JaHHBIM U MartnomuHcKuit
JTaHHBIE, MaKCHUMaJIbHO BOBJIEUb I'€0JIOTMYECKOE COOOIIECTBO

3¢ (hEeKTUBHOCTD

B UX aHaJIU3 ¥ 00001IeHue. ParimonanbpHoe




pas3Benku, OypeHue,
KOHTPAKTHI,
00opynoBaHue,
CTCTIHAITUCTHI,
KOHTPOJIb, 3aMEPHBIC
YCTPOMCTBA, TaTUYUKH,
eOUTHI, DKOHOMHKA.

UCII0JIb30BAHUE JAHHBIX [IPEyCMAaTPUBAET
pEMacTepUHT PETHOHAIBHBIX POQHIICH, 1
0OHOBJIEHHE MOJIETN CTPOCHUS, B IIEPBYIO OUEPEIb
[Ipukacnuiickol BIIaINHBI, HA OCHOBE COBPEMEHHOMN
nepeoOpaboTKU U TIEPEUHTEPIIPETAIIMN. 3HAUCHUE
CBOEBPEMEHHOT'0 aHaJIM3a JaHHbBIX [T0OKA3aHO Ha Tpex
KOHKpETHBIX npumepax. OnbIT OypeHUs: CKBaXXUH
JTMKTYET CBOM TPEOOBAaHMSI K KOHTpaKTaMm,
000py/10BaHHUIO, TOJITOTOBKE KaJIPOB, YTO BBIIBUrAET
K PACCMOTPEHHIO PsiJT HEOTJIOKHBIX BOIIPOCOB,
MpeJICTaBICHHBIX B padboTe. OJIHY U3 KIIIOUEBbIX
posieii B pa3paboTke UrpaeT 00bEKTUBHOCTD
perucTpanuy napameTpoB 1 yuera npoayKIHH.
[TpaBmiibHOE pa3MeleHue CKBaXHH, 3 (HEeKTUBHOCTh
KOTOPOTO MOKa3aHa Ha IpUMepe U pa3yMHOe
BHEAPEHUE HOBEUIIINX TOCTUKEHUHN 3TO peabHbIN
IIar K BICOKOH OT/a4e HeAP B COBPEMEHHBIX
CJIO’KHBIX 3KOHOMUYECKHX YCIIOBUSX.

ITepepaboTka

D¢ heKTUBHOCTH
TEPMOMEXaHUYECKOTO
nporiecca nepepadoTKu
TSDKEIIOT0 HE(TSIHOTO
CBIPbS

Tsoxenas

ouTYyM,
T'YAPOH,

He(Th,

MasyT,
He(THBIC
OCTaTKH, BSI3KOCTb,
CMOJIBI, achaabTCHBI,
MEXaHO — BOJIHOBOE
BO3JICHCTBUE,
KOMITayIUPOBAHMUE,
TUJIPOAMHAMUYECKas
aKTHBAIIMA.

[lenbto cTaThy SBISETCS HCCIEA0BAHUE TIPOIIECCOB
MEXaHOXUMUYECKUX MPEeBpaIIEHUIN
BBICOKOMOJIEKYJISIPHBIX KOMIIOHEHTOB TSHKEIIOrO
HE(TSHOTO ChIPbsI B pe3yJIbTaTe
TEPMOMEXaHUYECKOTO - TUAPOAUHAMUYECKOTO
BO3JIEHCTBUSL.

[TpoBeneHa olieHKa BO3MOKHOCTH MSITKOTO KPEKHUHTa
TsDKENON HepTH U e€ cMecel ¢ HePTSIHBIMU
ocTtatkamu (OUTyM, Ma3yT) MPHU THIPOJMHAMHYECKON
00paboTke B poTopHOM akTHBaTope. B mporecce
TEPMOMEXaHUUYECKOTO - TUAPOAUHAMUYECKOTO
BO3/ICHCTBUS HA HE(TU U HEPTEIPOTYKTHI
MPOUCXONUT Pa3pbiB XUMHUUECKHUX CBSI3EU MEXKIY
aToOMaMu OOJNBIINX ATMHHOLIECTIOYEYHBIX MOJIEKYIT

Cratbs
Hypxanosa C.b.,
[Iupunckux A.B.,
Comnognosa E.B.,
AOHIBEMarKaHoB
A3.

[IpunsTa




YIJIEBOJOPOJHBIX COEUHEHUI.

Ha ocHoBe koMIUIEKCHOTO HCCleA0BaHUsl (PU3HKO-
XMMHUYECKHUX CBOMCTB Pa3IM4HOTO TUIIA HE(PTIHOTO
CBIPBS U TSDKEJIBIX OCTAaTKOB, XapaKTepa U3MEHEHUS
UX (PaKIIMOHHOTO COCTAaBA B PE3yJIbTATe
TUAPOIMHAMUYECKOTO BO3JICHCTBUS, MPEJIOKEH
MEXaHO — BOJIHOBOW METOJ NepepabOTKH.
XVMHYECKUE PEAKTHUBBI U KaTAJIN3aTOPbl B 3TOM
IpoIecCe HE UCTIONb3YIOTCSL.

Pa3pabaTbiBaeMast TEXHOIOTHS MOXKET 00ECTIEUHUTh
3¢ deKTUBHOE pellieHre 3a1a4 Mo yriyOJIeHn o
nepepaboTKU TSKENON HeQTH: YBEIMYEHHIO BbIX0/1a
JTUCTUIUISITOB, CHU)KEHHE KOJIMUECTBA HEPTSIHBIX
KyOOBBIX OCTaTKOB, U TIOBBIIIIEHHE FKOJIOTHYECKON
0€3011aCHOCTH ITPOU3BOJICTBA.

10 | l'eodusuka CoBpemenHblit mogxon | Ilepeobpaborka, B pabote npuBoautcs kpatkoe onucanue npouecca | [L.FO. Mockanes [TpunsTa
K mepeoopaboTke fiepe3anuch JaHHbIX, U pe3yabTaThl IEPe0OpPabOTKH CTaphIX
JTAHHBIX MPOIILIBIX JIET KateCTBO TMOJICBBIX cericmuuecknx gaHHbiM MOI'T 2], oTpaboTaHHBIX
JaHHBIX, IIPUCBOCHUE
TEOMETpHH, CHCTEMA eIle B COBETCKOE BpeMs U Mepe3arucaHHbIX CO
paccraHoBKH, ctatudeckue | CTAPbIX HOCUTEIICH HEIIOCPEACTBECHHO IIEPE]
TIONPABKH, CKOPOCTH, nepeoOpadboTkoit. OnbIT pabOThI MOKA3all, YTO MPU
¢unanbHbI pesynbTar. 3TOM MOHO TOJYYHTh MaTepral HEIIOX0TO
Ka4yecTBa, MPUTOHBIN HE TOJIBKO IJIs CTPYKTYpPHOM,
HO U JUI JUHAMHYECKON MHTepIpeTanuu, ¢ oee
BBIPA3UTENbHBIM OTPAXKEHUEM CTPOCHUS TTTyOOKHX
ropu30oHTOB. Hemanble ycuius, B TOM YHCIIe 3aTpaThl
pPY4YHOTO TpyZa, TpeOyrolmuecs Ha TaKyio
nepeoOpaboTKy, MOTYT OKYIAThCS B UTOTE HETLIOXUM
pE3yIBTaTOM.
11 K Bompocy o IOxHo-Topraiicknit FOxHO-Topraiickuii 6acceilH pacroiokeH Ha 1ore Cratbs ITpunsta
TIIyOUHHON HEPTH OacceiiH, TeHE3HC Kazaxcrana u siBisieTcst caMbIM MOJIOBIM O.C. TypkoBa

OxHo-Topraiickoro

He(TH, BEpTUKAJIbHAS

HC(I)Tel"aBOBBIM PEruOHOM, OTKPBITHIM Ha




Oacceiina

MUTPALHST
YTJIEBOZOPO/IOB,
MHOTOIIJIACTOBBIE
MECTOPOXKICHHUS,
3anexu HepTH U raza
B (pyH1aMeHTE U
0CaJI0YHOM YeXJIe.

tepputopun Kazaxcrana B KOHIIE TPOILJIOTO BEKa.
HeOGonbime riryOrHbI 3aeranust 3aIeKeH,
COJIEpIKalUX BEICOKOKAUECTBEHHYIO OECCEPHUCTYIO
HE(Tb, SABISIOTCSI OCHOBHBIM CTUMYJIOM IS
pa3BopoTa B OacceitHe MOMCKOB HOBBIX
MecTopoxaeHnid. OHM BEAyTCS TTO METOIHKE,
pa3paboTaHHOU Ha OCHOBE THIOTE3bI 00 0CATOYHOM
renesuce HedTu. [lomyuennsie yxxe B Hauane XXI|
BEKa HOBbIE JaHHBIE O CTPOEHUU OacceiiHa U ero
POAYKTHBHOCTH CBUJICTEIBCTBYIOT O HAXO0XK/ICHUH B
OacceliHe Takxke 3aexell TIIyOMHHONW He(TH, 4TO
CYIIECTBEHHO TIOBBIIIAET IMEPCIIEKTUBBI OTKPBITHUS B
pervoHe HOBBIX 3aJieXkKel U MeCTOpPOXKAeHU HehTH U
rasa
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I'eodpuzuxa

Hosoe Bunenue
CTpOEHUS U
He(dTerasoHOCHOCTH
MECTOPOKICHUS
AWpaKThI

HedrerazonocHocTs,
[ly-Capsicyiickuii
0CaJIOYHBIN OacceiiH,
HEaHTUKJIMHAIbHbBIE
JIOBYIIKH,
nepeuHTepnpeTanus,
HEUPOHHBIE CETH

B craThe paccMaTpuBarOTCA pe3yabTaThl OUEPETHON
NEePEUHTENPETALNN T€0JI0r0-Te0()U3NIEeCKOTO
MaTepuasa ra30KOHJAEHCaTHOTO MECTOPOKICHUS
AWpakThl, PacroiokeHHOTO B J[>kaMOyIbCKOM
obnactu Kazaxcrana. HecMoTpst tocTato4Ho
XOpOIIUE NePCIEeKTUBLI HEPTETra30HOCHOCTH
peruoHa, TOCTaTO4HO JUTUTEIbHBINA MEPUOJ Ie0JIoro-
MOMCKOBBIX UCCIIEI0BAaHUM, U OTKPHITHIE U
pa3pabaTbiBaeMble MECTOPOKACHUS, U3YUEHHOCTD
KpaiiHe HU3Kas, a 3(pPEeKTUBHOCTH rE0JI0r0-
pa3BeOUHBIX PadOT 3/1eCh OcTaeTcsi HeBbICOKOML. [1o
9TOM MpUYMHE pecypcHas 0a3a razoA00bYu
OCTaeTCsl HeAOCTATOYHOU Ui cHaOKeHusl peruona. B
9TOM CBsI3U ObLIa MPENNPUHSITA MOTBITKA
paccMOTpeTh CTpOeHUE U He(PTera30HOCHOCTh
OJHOTO MECTOPOKJICHUS B 3TOM PETUOHE C TOUKU
3peHusl HeaHTUKJIMHATBHBIX JoByIiek (HAJI). 3to
MO3BOJISIET MOJIYYUTh HOBOE MPEACTABICHUE O
BHYTPEHHEM CTPOECHUH MECTOPOKJECHUS U YTOUHUTh

Cratpsa K.M.
TackunbaeB u 1p

[TpunsTa




€€ re0JIOTMYECKOe CTPOEHNE U CKOPPEKTHUPOBATh
METO/IMKY IIOMCKOB B HampasyieHuu 3anexeit HAJL
[IpumeHeHHast TEXHOJIOT U IEpEUHTEPIIPETALUN
re0JI0ro-reo(pu3nIecKoro MaTepuaa ImyreM
anpoOanuu aaropuTMOB HEMPOHHOTO OOyUYeHHs], Ha
OCHOBE HOBBIX CKBa)KMHHBIX JJAHHBIX, IPOBEICHHAs
CUHXPOHHAsI UHBEPCHS 10 CYMMHUPOBaHUs, (KOTopas
HAa JIaHHBII1 MOMEHT B I€0JIOTOPa3Be0YHOM OTpacIu
AaKTUBHO UCMOJb3YETCS B paMKaxX CTaHAapTHOIO
rpada HHTEPIpPETaINK) TTO3BOJIIIIA IT0- HOBOMY
B3TJISIHYTh HA 0COOEHHOCTH BHYTPEHHETO CTPOEHUS
MOPOJ Cararlmx NpoIyKTUBHYIO YacTh pa3pesa ,
BBIIETIUTH, B YACTHOCTH, U30METPUYUHBIE «TEJa,
KOTOpbI€ OBbLIIN MPOUHTEPIPETUPOBAHBI, KaK
BpE3aHHbIE PEUHbIE CUCTEMBI, OTIPEACIUTh 30HbI
Pa3BUTHSI KOJUIEKTOPOB U BBIPAOOTATh
peKoMeHAaNNI0 Ha OypeHHEe HOBBIX CKBAYKUH.
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OneHka
ahdexTuBHOCTH
OypeHus
TOPU30HTAIBHBIX
CKBa)KUH Ha
MECTOPOKICHUSIX C
BBICOKOBSI3KOH HEPTHIO
Ha IpUMepe
MECTOPOKICHHS
Tenrpu

l'opuzonTanbHas
CKBa)KHHa,
BBICOKOBSI3Kast He(Th,
TEpPUTECHHBIN
koJuiekrop, KMH-
kod(hpurmeHT
u3BJIeYeHHs He(PTH.

B cBsi31 ¢ pocTOM 701 BEICOKOBSI3KUAX HE(TEH B
Kazaxcrane ycnoxxHsieTcs 3aada ux 3pdexruBHoi
pa3paboTku. Pa3paboTka TeppUreHHBIX
KOJIJICKTOPOB, HIMEIOIIHMX CJIOKHOE TIOCTPOCHUE U
COJIEpKAIUX BEICOKOBSI3KYIO HEPTh,
00yciIaBIMBaeTCs HU3KMMHU TEMIIaMU OTOOPOB U
3HAYCHHUH KOA(PUIIMEHTOB U3BlIeueHU HehTH. B
HACTOSIIEe BPEMsI TEXHOJIOTHU 00CCIICUHBAOIINE
BBICOKYIO 3((DeKTUBHOCTh Pa3pabOTKH TaKUX
MECTOPOXKJICHUI BEChMa 3aTpaTHbl. PaccMoTpeH
OTIBITHBIN y4acTOK pa3paboTKU MEIOBOTO TOPU30HTA
MecTopoxkaeHus Tenrpu, pa3oypeHHOTO
BEPTHKAIBHBIMU CKBAKMHAMH COTJIACHO
JEHCTBYIOLIETO MTPOEKTHOTO JIOKYMEHTA.
CornocTaBieHbl B CPaBHEHUH CPETHUE

Cratbs

A. Epranues,

A.M. PaxmerymuiH
A.C. MapaaHos,
P.A. IOcyb6anues,

OTKJIOHEHA




XapaKTePUCTHKHU TTapaMeTpPOB pabOThI
TOPU30HTAIIBHBIX CKBAXKUH U TIPEII0KECHBI
MEPOTPHUSATHSI IO MOBBIIICHUIO AP PEKTUBHOCTH
JAJbHEWIIEN SKCIUTyaTalliu JAHHBIX CKBAKUH.
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Bnusinue ynpTpazByka
Ha MOBBIIICHUE
HedTeoTIauN

Hedts, m100kIua,
BSI3KOCTb,
BO3JIeHICTBHE,
YBEITMYCHUE
HedTeoTauH, IIIACT,
MECTOPOXK/IEHUE

B 91011 cTaThe MaHBI pe3yabTaThI
IKCIIEPUMEHTAIBLHBIX UCCIICAOBAHUIA BIIUSHUS
yIbTPa3ByKa Ha TOBHIIIICHHE HE()TSOTIAUH.
WNunyctpust pazpaboTky HETAHBIX MECTOPOKIACHUN
Ka3zaxcrana, B HaCTOSIIMIT MOMEHT, CTOJIKHYJIUCH C
YBEIIMYCHUEM JIOJTH 3PEITBIX MECTOPOKICHUHN H
TPYAHOU3BIICKAaeMbIX 3amacoB. OHUM U3
TPyAHOCTEN JOOBIYH HEPTH 3aKIIFOYAIOTCS B
CJIOXKHOCTH T€0JIOTO-(QU3HIECKUX XapaKTEPUCTHK
MECTOPOXKJICHUHN U CBOMCTB TUIACTOBBIX (MIFOUIOB;
BBICOKOI CTeIleHH 0OBOIHEHHOCTH JOOBIBAEMON 13
CKBa)KUH MPOIYKUUHU; YXYAUIECHUH (UIbTPAIIHOHHO-
€MKOCTHBIX XapaKTePUCTUK MPHU3a00MHOMN 30HBI B
mpolecce 3KcIyarauuu. B ciencreuu vero,
TpeOyeTcs yCOBEpIICHCTBOBAHHUE Pa3pabOTKHU U
MPUMEHEHHE HOBBIX BBICOKOI(PPEKTUBHBIX
TEXHOJIOT M, KOTOpbIE ObI 0OECTIeYrBaIN CTAOUILHOE
noJiep>KaHue.

CyliecTByeT MHOXKECTBO Pa3IMYHBIX METOJIOB U
TEXHOJIOTH#l MOBBIIEHUS 3()(PEKTUBHOCTH JOOBIYH
HedTH. B 3TUX MeToax yBeTH4eHUS

s dexTuBHOCTH T0OBIYM HEDYTH UMEET IPUMEHEHUE
ANEKTPOMEXaHUYECKOTO BO3IEHCTBHUS HA TIACT,
OCHOBaHHOE Ha (H)OPMUPOBAHKE B MTPOTYKTUBHBIX
rIacTax moJjs ynpyrux konebanuii. CymiecTByeT
0O0JBIIOE KOJIMYECTBO MCCIIEOBAHMI MO TAHHOMY
BOMPOCY, OJIHAKO MPAKTUYECKU OTCYTCTBYET
nH(GOpPMAIIKS O BIUSHUN aKyCTUYECKOTO TOJIS Ha

Crates 'K
MongabaeBa,
K.H. Anumresa

OTKIIOHEHA




PEOJIOTHYECKHE CBOMCTBA TUIACTOBBIX (IIOUIOB B
npoliecce BO3ICHCTBHS €ro Ha Cpey.

15 | HoObrua AHanu3 BHEAPECHUS Kap6onaTHslii Bricokune Temmbl 00bIMM HEPTH C HMpPUMEHEHHEM OTki0HEHa
TEXHOJIOT MU KOJUJIEKTOD, 3aBOJIHEHUS, CIJIO’KHBIE reoJioro-gpusndeckue
BBIPAaBHUBAHUS OCTaTOYHBIE 3aMachl, | YCIOBUSA KapOOHATHOTO KOJUIEKTOpa (TPEUIUHBI,
npoduis CUCTEMa TPEIIHH, pas3lioMbl)  MeCTOpOxkACHHs N  TpPUBOAAT K
MIPUEMHUCTOCTH Ha 0OBOJIHEHHOCTb, porpeccupyroneMy OOBOJHEHHIO  J10ObIBaeMOi
OCHOBE CUHTETHYECKUX | TpacCEepHBIE MIPOTYKITUH.
MOJINMEPOB B YCIOBUAX | UCCIEAOBAHMUS, Mectopoxkaenrne N HMeeT 3HAYUTENbHbIE 3arachl
KapOOHATHOTO ITOTOKOOTKJIOHEHHE, HepTH u Haxonutcs Ha ll-cramum paspaboTkw,
KOJIJIEKTOPA Ha METO/IbI YBEIMUEHUSI | CpefHsisi OOBOJAHEHHOCTH cocraBisieT Oonee 50%,
MectopoxkaeHun «N». | Hedpreornaun (MYH), | OOTBIIMHCTBO OCTAaTOYHBIX 3amacoB MEPEXOJAT B
TEXHOJIOTHS KaTeTOPHIO TPYIHON3BICKAEMBIX.
BbIPaBHUBAHUS B crarbe mpenMeToM H3ydeHHs U aHAlM3a SIBISIETCS
npodus MEpPOIPHUITHE [0 BHEAPEHUIO HOBOW TEXHOJIOTUU
MIPUEMHUCTOCTH 3apy0eXHOTO TMPOU3BOACTBA Ul BBIPAaBHUBAHUS
(BIIIT), cymHOCTH npoduiIs MPUEMHCTOCTH HAarHETATEJbHBIX CKBAYKUH.
MeTrona, areHT BIIIIT IIpoBeneHa olieHKa BHEIPEHUS] JaHHOW TEXHOJIOTHUU,
«TOJIMMEP M» c/IeNIaH BBIOOp M 0OOCHOBAHME CKBAKWH-KAH/IUIATOB
JUTSl OTIBITHO-TIPOMBINIIEHHBIX padoT (OI1P).
[Ipoananu3upoBaB, MOXXHO CKa3aTb O TOM, 4YTO
JTaHHASI TEXHOJIOT U obnanaer BBICOKOU
TEXHOJIOTUYECKON 3¢ (HEeKTUBHOCTHIO JUIS
OPUMEHEHHUS  TI0 BBIPABHUBAHUIO npodus
NPUEMHUCTOCTH HArHETaTEeNIbHBIX CKBaXHH. OTO
MO3BOJISIET PEKOMEHIO0BAaTh €ro K JalbHEeHIIemMy
ucneiTannio B kadectBe OIIP u BHeapenuio B
YCIIOBUSIX MECTOPOKIeHUHU N.
16 Kpurnueckoe [lepaBaputenbHOe B crarbe paccMmarpuBaroTCcsi BOPOC MPUMEHEHHUS Cratbs OTkII0HEHa
JaBJICHUE HA HEPTE U HaIpsHKEHUe, MIPEABAPUTEHHOTO HAPSHKEHUS B CTAIBHBIX H.X. XKana6ait
ra3oIpoBO/IbI, TpYOOIIPOBOI, MPEABAPUTEIILHOTO HANIPSYKEHHBIX a30-




3arpyKeHHbI€ 10T
BHYTPEHHUM
JaBJICHUEM

obosnouka, HEPTH U
ra3, oOMOTKa,
apMarypa, JaBJICHUE.

HE(TEPOBOJIOB, a TAKKE B 000JI0YCUHBIX
KOHCTPYKIIUSIX B CIIydae MOBBIIICHUS BHYTPEHHETO
M30BITOYHOTO JIaBJICHUS JI0 KPUTUIECKOH TOUKH
paspbiBa caMOi 000JI0YKH I OOMOTKH, TJIE TAKKE
OBUIO TOYYEHO BBIPAKEHHE MPU KOTOPOM MOKHO
pacuuTaTth mpeaenpHoe pabodee qaBleHIE
KOMOWHUPOBAHHOM KOHCTPYKIIUH, TO €CTh CTaJIbHAS
000JI0YKO M CTaTBHS 0OMOTKA, YTO B TAJIbHEHIIIEM
NPY TIPOSKTHOBAHUH TIOJOOHBIX KOHCPYKIIUH
3aHYUTENBHO 00JIETrYuT MoA0OP HYKHBIX ITapaMepoB
11t 6071ee 23PHEKTUBHOTO CTPOUTEITHCTBA U
AKCIUTYaTaIH 1O T00HBIX KOHCPYKITHIA.

BwMmecTte ¢ TeM maHHas METOIMKA pacdeTa MOXKET
TaKXX€ UCTOJIH30BATHCS OTPACISIMA
MPOMBIIIJIEHHOCTH, SKCILTyaTUPYIOLTHE
BEPTHUKAJIbHbBIE [IWJIMHAPUYECKUE pe3epBYyaphl Uis
He(TH 1 HePTEPOYKTOB, HAYIHO-
HCCJIEIOBATENbCKUE U TIPOEKTHBIE HHCTUTYTHI.
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OKoJ0rusa

CoBpeMeHHOEe
JKOJIOTMYECKOe
COCTOSIHUE BO/JT
Ka3aXCTaHCKOM 4acTu
KacCIUKUCKOTO MOPS MIPH
OCBOEHHE
HedTera3zoBbIxX
MECTOPOXKICHUN

Kacnmiickoe mope,
OHOreHHbIE
AJIEMEHTBI, TSKEIbIE
METaJJIbL,
HEeDTENPOIYKTHI,
HECTHUIIHIBI.

B nHacrosiee BpeMs popmupoBaHue OHOpECypcoB
Kacnuiickoro Mopst MpoOUCXOAUT MO BO3/ICUCTBUEM
MHOTO(aKTOPHOT'O aHTPOTIOTEHHOTO BO3/ICHCTBHS.
3aperyaupoBaHue CTOKA PEK, TPOMBIIIJIEHHOE U
OBITOBOE BOJIOTIOJIL30BAHKE, XPOHUYECKOE
3arpsi3HEHUE, HepalMOHAJIbHBIA MPOMBICEI U
HE3aKOHHOE U3bSITHE PBIO 00YCIIOBUIIN COKpAIICHUE
YUCJICHHOCTH M 3aIlaCOB MHOTHX IICHHEHIHX pbI0. B
MOCJIETHHAE TOAbl AHTPOIIOIEHHOE BO3CHCTBUE HA
MOPCKYIO 3KOCUCTEMY 3HAYUTEIBHO YBEIUUYHIOCH,
YeMy CIOCOOCTBOBAJIO OCBOCHHE MOPCKHX
He(TEra30BbIX MECTOPOKICHUN BCEMU
MIPUKACIIUMCKUMHU rocygapcTBamu. TpeBoKHON
0COOCHHOCTBIO ATOW CUTYAIUH SBJISICTCS] COBMAACHUE

Cratesa
A.III. KauGetoB
H.H. Ilonos

OTKJIOHEHA




o0nacTeil MOBBIIIEHHOW OMOTIPOTYKTHBHOCTH
Kacnuiickoro Mops ¢ paiioHamMu HanOoJiee CUIIHOTO
AHTPOIIOTEHHOIO Ipecca.

PesynbraTel moneBbIX padoT U 1a00paTOPHBIX
UCIBITAHUHN TIPU IKOJIOTUYECKUX UCCIIETOBAHUAX,
IIPOBEJICHHBIX B aKBaTOPUH Ka3aXCTaHCKOW 4acTu
Kacnuiickoro mops B 2018 roty cBUIETENBCTBYIOT
00 OTCYTCTBHM B MOPCKOM BOJIE CBEpX HOPMATHUBHBIX
nokasareseil OMOreHHBIX 3J1eMEeHTOB. 13 TsHkEnbIx
METaJIJIOB MPEBbILIEHUE MPEeTIbHO-I0YCTUMBIX
KOHIICHTpalui ObII0 0OHAPYKEHO TOJIBKO HA OJTHOM
cranuu y meau. Jletom B 159 kBanpate, oc€HbIO B
121. Ocoboe 6ecrioKoMCTBO BBI3BIBAET TOT (PAKT, YTO
Ha HECKOJIbKMX CTAHIIMSIX JIETOM U OCEHbIO B BOJIE
ObUIN IPEBBIIEHB! KOHLIEHTPAlUA HEPTEMPOTYKTOB.
Konnentpauun nectuinioB B Boge CeBepHOTO
Kacrius B 2018 rogy He oOHApYKEHO.
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OKOHOMHKA

Crpykrypa
pa3BeIaHHOTO
YTJI€BOIOPOTHOTO
Ilotennumana
PecriyOnuku
Kazaxcran

MecTtopoxaeHust
He(TH U rasa,
He(Tera3oHOCHbIE
OacceiHel,
pa3BeIaHHbBIC 3aMachl,
muddepeHnmranms
MECTOPOXIAECHHU,
YTIIEBOI0POTHBIN
MTOTCHIINAIL.

Pa3Butne sxkonomuku Pecybnuku Kazaxcran Bo
MHOTOM 0azupyeTcsi Ha MOUTHOW 6a3e MUHEPAIbLHOTIO
ChIpbs. Benyiyto posib UrparoT OrpoMHBIE 3arachl
HedTH 1 raza. OHM pa3MeniaroTcs B 6
He(TEra30HOCHBIX 0CaOYHBIX OacceifHax 3amnagHoro
u Boctounoro Kazaxcrana. B Hux passenano 6osee
350 mecToposxeHuit HeTU U Ta3a, coAepIKaIIX
CBbIIIE 6,4 MIIP/ T U3BJIEKAEMBIX 3aM1acOB HEPTH U
0k0J10 4,5 TpiH M raza. OCHOBHbIE 00BEMBI 3a11aCOB
HedTH (85,2 %) CKOHLIEHTPUPOBAHBI Ha 25 KPYMHBIX
U TUTaHTCKUX MeCTOpokJaeHusax. Ha
MHOTOYHMCIICHHBIX MEJIKUX 00BEKTaX COJECPKUTCS
Bcero 5,3 % 3anacos. [Ipu nanpHeimmx paborax B

Cratesa
O.C. TypkoB

[IpunsTa




HOBBIX IEPCIEKTHBHBIX OAacCeHax ciemyer
OPHUEHTHPOBATHCS HA IIOMCKH B IIEPBYIO 0YEPEIb
KPYIHBIX U CPETHUX MECTOPOKACHUI.
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bypenue

OneparuBHOE
oTpeqeNIeHne
OIITUMAJIBHOTI'O
3aITOJIHUTECIA TPCIIUHBI
MIPH THIIPOPA3PHIBE
IacTa

I'mppopaspeiB miacra,
BBIHOC IIPOIIITIAHTA,
MPOPE3UHEHHBIN
MIPOTIIAHT,
HETPaJAUIMOHHBIC
MECTOPOKICHUS,
3penbie
MECTOPOKIECHUS,
MaTpuLa MPUHATUSA
peneHui.

I'unpopaspeiB TuTacTa SBISETCS] OHAM U3 CaMBIX

3¢ (PEeKTUBHBIX METOI0B UHTEHCU(PUKAIUU JOOBIYM
YIIJIEBOJIOPOIOB. B HacTosIee Bpemsi OH aKTUBHO
PUMEHSIETCS Ha MECTOPOKICHUSX TI0 BCEMY MHPY, a
Takke y Hac, B Ka3zaxcrane. Ceifuac MHOTHE
pa3pabaTbIBaeMble MECTOPOXKICHUS HAXOSTCS Ha
3aBepIIAONICH CTaINH, 8 HOBBIE MECTOPOKICHHS
HAXOJSTCS B TAKMX T'€OJIOTHUSCKUX YCIOBHSIX, KOTAa
0oJpIast 9acTh He(TH U3BIIEKACTCS U3
TPYIHOJIOCTYITHBIX TUIACTOB. [ Mapopa3phIB miIacTa
MO3BOJISIET COXPAHUTH SKOHOMUYECKYIO
PEHTa0EeNBHOCTh Pa3pabOTKH TAKMX MECTOPOKICHUH.
Opnako, KaKk ¥ Ipyrue MeTo/ibl HHTEHCU(DUKALINY,
TUAPOPA3PHIB IJIACTa UMEET Psii HEAOCTATKOB, Cpean
KOTOPBIX — BBIHOC PACKJIMHUBAIOILIETO areHTa, To
€CTh MpoMnnanTa. BelHOC mponmnanTa mnocie
TUAPOPAa3phIBa IJIACTa Ha CKBOKUHAX MPEICTABISACT
co00M cepbe3HyIo MPooIeMy. ITO U YXYAILICHHE
CKBa)KMHHOTO 000PYJOBaHUS C MOCIEAYIOUTUM
YMEHbIIIEHHEM MEKPEMOHTHOTO MEpHO0/ia CKBaXKUH,
U CHIDKEHUE MPOAYKTUBHOCTH CKBAKUHBI.
Cy1ecTByeT MHOXECTBO METOJIOB OOPHOBI ¢ TaHHOU
po0yIeMo, BKITIOUAIOIUe KaK MPEeBEHTUBHBIC, TaK U
UCIIPAaBUTENbHBIC IIpHEMBI. B nanHOIl cTaThe
MIPUBOJIUTCS CHCTEMAaTU3allMs YeThIPHAIATH
AKTyaJIbHBIX TPEBEHTUBHBIX METO/IOB, HA OCHOBE
HCIIOJIb30BaHUS COCTABOB, 3aKPETUIAIONINX MPOIIIAHT
B TpeuuHe. Ha ocHOBe (hM3UKO-XUMHYECKUX U
TEXHOJOTUYECKUX CBOMCTB MPUMEHSIEMBIX

T.E. IXxaThIKOB,
b.2K. CarunabsikoB
K.BbuMypatksI3sl

IIpusinTa




MaTCpHraIoB, a TAKXKC 3HAaHHUA OCHOBHBIX IIPUYHUH
BbIHOCA MPOIITNAaHTa, IPUBOJUTCA CUCTEMATU3aAlUA
METO/IOB, PE3YJIbTaTOM YEro SIBJISETCS alTOPUTM U
MaTpula IPUHATUSA IEPBUYHBIX PEILIEHUN O
IPUMEHUMOCTH Ka)kJI0TO METOJA JUIsl TOTO UJIN
WHOTO MECTOPOXKICHUS. AJITOPUTM U MaTpuUlla ObLITH
HPOTECTUPOBAHEI IT0J] YCIOBUS IPUMEHUMOCTH IS
MeCTOpOXIeHUs ¥Y3eHb B Ka3axcrane.

CTaThs MOKET OpeACTABIATE HHTCPEC 1A
MHXEHEPOB T'UpOPa3phIBa IJIACTa, HHKEHEPOB IO
no0bIue, TEXHOJIOTOB, a TAKXKe APYrHX
CIELIUAIHCTOB.
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T'eomorus

TunuyaHaeie MOACTH
CTPOEHUS 3aJIekKen
YIJI€BOJOPOJOB B
HaJICOJIEBOM
KOMILIEKCE
MPUKACTTHIICKOTO
OacceiiHa

[Ipukacnuiicknii
OacceiiH, HaJCcOEBOM
KOMILJIEKC, COJITHOM
KYIOJI, KPBLJIO,
CTPOCHHE, 3AJICKb,
YTIIEBOIOPO/IBI

B crathe paccMoTpeHBI 1 0000ITIEHBI
CYILECTBYIOIIME MPEJCTABICHUS O XapaKTepe
pacpoCTpaHEHHs COJIEHOCHOW TOJIIH U BIUSHUS
Pa3IUYHBIX Fe0JOTHYecKUX (aKTOPOB Ha
He(TEra30HOCHOCTh COJITHOKYIOJIBHBIX CTPYKTYP B
1o’kHOM yacTH [Ipukacnuiickoro 6accetina. C yuetom
HAKOIUICHHOH MH(OpMaIINH, paHee OnpeeIeHHbIX
METOJIMK OIICHKU HE(PTEra30HOCHOCTH YTOYHEHBI
PErMOHANIbHBIE 3aKOHOMEPHOCTH B PACIIPOCTPAHEHUH
obrnacreii ¢ pa3nMYHON UHTEHCUBHOCTBIO
MIPOSIBJICHUS COJITHOKYIOJIbHOM TEKTOHUKHU U
OIIPENIETICHHBIX TUIIOB Kyn0JIOB. [lony4yeHHbIe
3aKOHOMEPHOCTHU B YCIIOBHSIX 3aJIETAHUS COJIEHOCHOM
TOJIILHU YBSI3aHbI C IPOCTPAHCTBEHHBIM Pa3MEIICHUEM
Pa3JIMYHBIX TUIIOB 3ajieXel U ckoruieHui Y B.

[To pe3synbraTam gaHHOTO OOOOIICHHS U aHAIIK3A T10
BCEMY COJIEPOJTHOMY OacceiiHy MpeaoKeHO
BBIJICJICHHE BIOJb KOHTYypa [Ipukacnuiickoro
Oacceiina okpyribix obnacreii (mosicoB) A, bu B ¢
Pa3IMYHON UHTEHCUBHOCTBIO MPOIIECCOB COJISHOM
TEKTOHUKU. [IpuBeAeHBI XapaKTEPUCTUKU

JI.OK. AxranueB u
ap

[Ipunsita




HAJICOJIEBBIX CTPYKTYpP M MECTOPOKIeHHN YB, a
TaKkKe UX JuQQepeHnnanus mo OTHECEHUIO K
COOTBETCTBYIOIIUM OKPYTIIBIM 00JIaCTsM (TIOsIcaM)
pa3InuHON UHTEHCUBHOCTH TIPOSBIICHHS
COJITHOKYITOJIbHOW TEKTOHUKH. B CBSI3M ¢ TPOTrHO30M
He(TEra30HOCHOCTH COJITHOKYTIOJIBHBIX CTPYKTYP
AKIICHTHUPOBAHBI PA3JIMNYHBIC PETHOHATIBHBIE U
TTyOMHHBIE (PAaKTOPBI, OMPEEISIONTNE UX
MIPOTYKTUBHOCTb.

BrizieneHs! mo cTeneHu CiI0KHOCTH CTPOSHUS U
He(Tera30HaCHIIICHUS YETHIPE OCHOBHBIX THITA
(MO1enn) MPOYKTUBHBIX COJISTHOKYITOTBHBIX
CTPYKTYP, KOTOPBIE MPEICTABIISIOTCS 0a30BBIMH C
nepcreKkTuBor 6osee neTanbHOM ux TUnu3anuu. [lo
pe3yibpTaTaM aHajau3a U 0000IICHHS TaHbl OCHOBHBIC
XapaKTEPUCTUKH BBIJICTICHHBIX OKPYTJIBIX 00acTen
A, b u B B [Ipukacnuiickom 6acceiftHe ¢ yaeToM
CTENEHN N3yYEHHOCTH HaJCOJIEBBIX OTIOKEHUH,
OIIPENIECTICHHBIX TUIIOB MECTOPOKICHUHN U XapakTepa
MPOSIBIICHUSI HEPTETa30HOCTH.

O60ocHOBBIBaeTCS HEOOXOIUMOCTD MTPOBEICHUS
HIMPOKOMACIITAOHBIX CEHCMUYECKUX MCCIICA0BAHUN
3J1-MOI'T, rinaBHbBIM YCIOBHEM JOJDKEH OBITH
MOJIHBIMA OXBAT IUIOIIAH COJISHOTO KYIOJIa, YTO B
KOMIIJIEKCE TMO3BOJISIET OCYIIIECTBUTH OoJiee
00BEKTUBHYIO OLIEHKY BHYTPEHHETO CTPOCHHUS U
MPOrHO3 HE(PTEra30HOCHOCTH B Ipeieiax COJISHOTO
KyToJia ¥ ero nepudepuu.
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CocrosiHus U3MEHEHNE
TUAPOOHOHTOB
CTpYKTYpHI T106-
KaparaH

3aJIMB,
(UTOIUIAHKTOH,
300TUIaHKTOH,
MaKpo3000€HTOC,

B cratpe npuBOATCS pe3yabTaThl HCCIEIOBAHUH 3a
COCTOSIHMEM THAPOOHMOHTOB MPOBEAECHHBIX B 2018
roJly B BECECHHHUI U OceHHue nepuoasl. Eciu B
uccienoBanusax nposeneHHsix 2014-2015 rr Ha

A .Kenxeranues,
A.A.AOunrasueBa,
A.K.IITaxmanoBa

[Ipunsra




YHUCJICHHOCTD,
onomacca.

JTAHHOM HCCJIEIyeMOM PallOHE BCTPEUYAINUCH OT 4-X
10 6-Tu BUJIOB Bogopocieit, To 2018 r. ux
KoruecTBO Bo3pociio 1o 10. [Ipuuem, cpenusis
YUCIIEHHOCTh 32 UCCIIEYEMBIN T/ OJTHOM U3 HOBBIX
BUJIOB LIMAHOOAKTEPUH TIPEB3OIILIA OCTATBHBIC BUJIBI
Ha 53,6%.

3a ucclieIOBaHHbIN TIEPHUO/T YHUCIIEHHOCTh
300TJITAHKTOHOB TIOBBIIIAETCS OT 3UMBI K BECHE,
BECHOH Ha CTAaHIMH 5 06HapyxkeHo 2021 sx3/M°, a
camasi HU3Kasi YUCJICHHOCTh Ha CTaHIuu § — 227
9K3/M3. MakcuManbHOE YHCIIO BECIOHOTHX PAaYKOB
BBISIBJIEHO OCEHBIO Ha cTaHimu 4 — 4086 sk3/M3, a
camasi MUHHMaITbHas urcienHocTs 110 3x3/m° Ha
CTaHIMU 2. bosbIas YuCIEHHOCTh BETUCTOYCHIX
payvKOB KOJIOBPATOK BBIsIBJICHA BecHOM. Ha cranium 8
— 278 sk3/M3, a Ha cranmmu 2 -80 sx3/M°. Hao6opor
Ha CTaHLIUU 2 OOHApyXeHa caMmas MaKCUMallbHast
YUCIIEHHOCTh TPOYUX BUAOB 300TUIaHKTEPOB 116960
3Kk3/M°,

[To buomacce mpeoGagaroT NpoYre BUIbL,
MaKcHMajbHas Oruomacca 0OHapy)KeHa Ha CTaHIUU 5
co 3HauenueM 3840,06 mr/m>, a Ha cTaHIUH 2, HA
KOTOPO#1 BBISIBJIEHA MaKCUMaJIbHASl YUCIEHHOCTB, 110
6roMacce ycTymaer co 3HaueHueM 2672,98 mr/m°,

B makpo3oobeHToce 3a uccieqoBaHHbIN Mepro1 o
gpcneHHocTH 3702 5K3/M? peoOIaiaeT YepBH, 3aTeM
10135K3/M? - MOJUTIOCKH, C YUCICHHOCTBIO 352
5K3/M? TPOIKY 3aMBIKAIOT TMUMHKH HACEKOMBIX. UTO
XapaKTEPHO ISl JAHHOTO PErMOHA BO MHOTHX
CTaHUHMAX YHCICHHOCTh OPTaHU3MOB BBIILIE€ B 3UMHUI
NepuoJ, YeM B OCEHHHI ce30H. OUeHb peaKo
BCTPEYAIOTCSl APYrUe BUIbI OPraHU3MOB B
OJIMHOYHBIX cTaHIusX. [lo Gnomacce uepsu




OITyCTHJICA Ha BTOPOe MecTo ¢ 19443 mr/m? yerynus
JTUAEPCTBO MOJUTIOCKaM 81536 Mr/M2, 3aMBIKAtOT
Tpoiiky pakoobpasusie ¢ 13916 mr/m2,

22 DKOHOMHYECKAs Hedrenpoaykrsi, B cratee otpaxkena sBomronus HedrenoObrum Ha | CTaThs [Tpunsra
UCTOpUS Pa3BUTHUS MECTOPOKJICHUS, TEPPUTOPUU PecriyOnuxu Kazaxcran B | A.A. Meney,
no0bIun He(TH B HedTenpoBO/Ibl, JIOPEBOJIIOLMOHHBIN Ttepuoa. Paccmorpensl mepsbie | ¥Y.b. bayslpxkan
Kazaxcrane(1opeBosto | reosorus, 5KOHOMHMKa | pa3Bell04HbIEe pabOThl, JaHHBIE O MEPBBIX PErHOHAX
LMOHHBIN TIEPUOJ) noObiun Hept B crpaHe. Kpome Toro, Obuin
O3BY4€Hbl  NI€pBbIE€  HHOCTPAaHHbIE  HHBECTOPHI,
OaHKOBCKHE COTJIAIIEHHUS, T[EpPBbl€ IOCTPOEHHbIE
He(TEnPOBOIbI u UCTOpUS pa3BUTHA
HedTenepepabaThIBAIONICH OTPACTH CTPAHBI.
23 | I'eomorus Kacnuiicknii permos: KosbuieBsie Ha ocHoBanuu ony01MKOBaHHBIX JaHHBIX U Cratbs [Ipunsita
KOJIBLIEBBIC CyOBEpTHKaJIbHbIE JOCTYIHBIX F€0JIOr0-Te0(U3NUECKUX MaTEPHAIIOB I0.A. Bonox,
CyOBEepTHKaJIbHbIE CTPYKTYpBI, «ra30oBasi | MpeACTaBJIEHbl 0030p U XapaKTEepUCTHKA M.C. TpoxumeHKo,
CTPYKTYpHI, TpyOa», «BOJIO- re0JIOTHYeCKuX 00pa3oBanuii moj oomumM HazBanueM | A.M. Kaiumog,
ITOKMAapKH U KC- ra3oBas TpyOa», — KOJIbLIEBBIE CYOBEPTUKAIIBHBIE CTPYKTYpPBI M.T. Equn6aes.
IIOKMapKu «ra30-BoO-Tpsi3eBas | («ra3oBble TPYObI», «BOJO-Ta30BbIe TPYOBI», «Tra30-

TpyOay, «raz3o-
coJisiHas TpyOay,
MOKMapK, 9KC-
MOKMapK, MEXaHU3M
(hopmupoBaHus,
MIOHATHIHAs 0a3a,
TUTU3ALINS,
(haronaonposIBICHUS,
Kacnuiickuii peruoH.

BOJIO-TpsizeBbIe TPYOBI» U Apyrue). Kputuuecku
paccMOTPEeHBI BOMPOCH TEPMUHOJIOTUU; PA3IMYHBIC
MOJIETIN Pa3BUTUS U CTPOCHUS KOJIBIEBBIX CTPYKTYD;
ocobeHHOCTH (QIIIOMIOTIPOSIBICHHM Ha CyIlle, Ha JHE
OKeaHOB, Mopeii u o3ep. [Ipemioxken yHuBepcanbHbIN
MeXaHU3M (GOPMUPOBAHUS KOJIBIIEBBIX
CyOBEpPTHKAIBHBIX CTPYKTYP KaK MPUPOTHOTO, TaK U
TEXHOTEHHOT0 mpoucxoxaenus. [lokazano, 4to
Ba)KHEHIIINE IIEMEHTHI 3TUX CTPYKTYP, KOTOPbIE
JIEMCTBYIOT KaK BOPOTa ISl T'a3a, ra30-BOJISHbIX,
ra30-BOJIO-TPSA3EBBIX U ra30-HEPTE-TPSI3EBBIX CMECEH,
MPaBOMEPHO OOBEIMHUTD MO/ OOIIM Ha3BAHUEM -
«mokMapkn». O00CHOBaHA OHATUIHAS 0a3a
MPEAI0KEHA TUITU3ALINS JIOKAJIBHBIX T€0JIOTHYECKHUX




00pa3oBaHuil (KOJbLIEBbIE CYyOBEPTUKAIILHBIE
CTPYKTYPBI, MOKMapKH U 3Kkc-nokmapku). (Yacts I).
[IpuBeneHb! U3BECTHBIE JaHHBIE O KOJIBIIEBBIX
CyOBEpPTHKAJIbHBIX CTPYKTYpax U MOKMapKax B
Kacnmiickom pernone (Cxkudeko-TypaHckas mmuTa u
[Ipukacnuiickas BrnaguHa). [IpencraBiensl
pe3yNbTaThl re0JI0ro-re0PU3NIECcKOro n3yueHus
BIIEPBBIE BBISBJICHHBIX «Ta30BbIX TPYO» U OKMapKOB
B MEKKYITOJIBHBIX MyJIbJax B [Ipukacnniickoit
COJITHOKYTIOJIbHOU 007acTh. BrickazaHbl
coo0paxxeHust 0 He0OXOUMOCTH X U3y4EHUS MIPU
re0JI0ropa3BeIouHbIX padoTax Ha YrieBOJIOPOIHOE
coipbe (Yacts I1).
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HNunoBanmon
HBIE
TEXHOJIOTHUHU
Galex

3akar cliaHIeBO
PEBOJTIOIIHH.
Mudst 1 peanum.
U Gyner nu
MPOA0KEHUE

Cnannesas pesostonusi, poausiascs B CIIA B 80-x
rojax, IMpouleamas AOJTUHA TepUuoa HEMpHUSTUS
UHAYCTpUEH, CKEPTUIIM3Ma U HEBEpHs B PEAJIbHOCTH
NOOBIYHOTO TMOTEHIMAala CIAaHIeB, pealnu3yeMoro
TEXHOJIOTUel THJIpOpa3pbIBa, CMEHMBILIUMCS
siidopuelt U B3BPHIBHBIM POCTOM, OXBATHBIIUM BCIO
He(dTemoObIBatoyt0 npomeinieHHOCTh CIHIA u
MOJIHOCTbIO HM3MEHUBIINM apXUTEKTYpy MHUPOBOH
HedTe00bIYH, TTOX0XKE, KIOHUTCS K 3akary. TodHee
K 3peloCTH, KOrja 3TOT pecypc HCKOMaeMbIX
YIJIEBOJOPOJOB  BOCIHPUHHMMAETCS  CHOKOWHO H
B3BEIICHHO, HAPSAY CO BCEMU JPYTUMU PECYPCaAMHU.

3a MoYTH TPUALATH JIET CBOEH MCTOPHM TEXHOJIOTHUS
OCBOCHHUSI CJIAHLEBBIX 3aJIeKEH TUAPOPa3phIBOM
IUTACTOB W3 TOPU3OHTAIBHBIX CKBAXHUH ((PIKUHT)
Obu1a JIOBOJIBHO JOCKOHAJIbHO U3y4deHa,
YCOBEpIICHCTBOBAHA, OILICHEHA W ONHCaHa B
autepatype. HekoTopsle U3 3THUX acleKTOB, B
0COOEHHOCTH JKOJIOTMYECKHM, aKTUBHO, U HE BCErza

Crarbs
A.M. bapak

[TpunsTa




I[O6pOCOBCCTHO, HCIIOJIb30BaHbI IIOJIMTUKAMU B
Oopb0e 3a CBOM Y3KOMApPTUMHBIC WA JIAYHBIC
UHTEPECHI, IpyTrue, B 0COOEHHOCTH 3KOHOMUYECKHUH,
B CO3JaHHNU THTI'aHTCKUX MHBCCTUIITMOHHBIX Hy3BIpCI71,
KOTOPBIE paHO WJIM TO3JHO (a 0 MHEHHUIO aBTOpa, -
lnponecc yxe momen) cXIOMHYTCs, JaB MMITYIbC
MHPOBOMY OUHCTUTEIIBHOMY KPU3HCY.

25 |Teoxumusu | YTIIeBOJOPOJIBI HA YTIeBOIOPObL, BoAa, | CloKHOCTh B3aUMOJCHCTBUS KOMIIOHEHTOB HedTu ¢ | CTaThst [TpunsTa
MHHEPAJIOTHsl | TPaHULIE pa3aena paccouisl, BO3yX, BEILIECTBAMH PA3JIMYHOTO arperaTHoro cocrossHus Ha | [.M. Iletpynsk n np
3emis—aTmochepa METacoMaTo3, Kpu- rpaHulLe pa3zena 3emis-aTMocdepa Ha mpuMepe
TEepUM, MUHEpareHe3. | reojoruueckux o0bexToB Kapmar paccmaTtpuBaercs

BIIEPBBIE.

B BBIXOJ1aX KOPEHHBIX F€OJIOTHYECKHUX TEJ B

pe3yabTaTe COBMECTHOM MUIpaLUK (rro-

UJI0B C HE(PTHIO POUCXOAUT METACOMATO3 C

00pa30BaHUEM OPUTHHAIBHBIX ACCOLMALMI

OpPraHMYECKHUX U HEOPraHN4YECKUX MUHEPAJIOB.

PaccmoTpeHO B3auMOIeCTBUE YIIIEBOAOPOJOB HA

rpaHulle pa3zena 3eMis-atMmocdepa B acrexre

0COOEHHOCTEH re0XUMUU YIIIepoia U ero

COCIMHEHUH B CUCTEME THIIEP— U TMIIOYCI0BUI

3€MHOM KOPBI.

26 | loObrua Bnusinne KapOOHAaTHBIE OJIHAM U3 IIEPCIIEKTUBHBIX METOAOB €€ nomnoyHeHuss | Crarbs ITpunsta

TEPMOIa30BOr0 KOJUIEKTOPA, ABIISIETCA Pa3pabOTKa TPYAHOU3BIEKAEMbIX U E.A. HukurtuHa,
BO3JIEHCTBUSA Ha | BHYTPHUIUIACTOBOE HETPaJUIIMOHHBIX MECTOPOXKIACHUM yrieBonoponos, | C.M. TomokoHckuil,
MOBBILLIEHUE ropexue, 1ud- Hanpumep, KapOOHATHBIX HU3KOTIPOHUIIAEMbIX A.H. Ky3pmuues,
HedTeoTAauH Ha | ¢pepeHIHaTbHbII KOJUIEKTOPOB C TUIACTOBOW TEMIIEPATYpPOU BBIIIIE C.A. Yapyes,
MECTOPOXKIACHUAX C | CKaHUPYIOILHI 700C. CymiecTByromue B HaCTOALIEE BPEMs A.B. BacunbeBckui,
TPYIIHOM3BJIEKAEMBIMH | KQJIOPUMETP, «Tpyda | TeXHOJIOTUH pa3pabOTKHU U METO]Ibl YBETHUCHHS K.M. KoBanes.




3armacaMu

TOpPEHUS», PEAKTOP.

HePTEOTIauM TaKUX IUIACTOB HEJTOCTATOYHO

3¢ (HeKTUBHBI U 00€CTIEYNBAIOT HEBBLICOKUH
KOAPPUITUEHT HEPTEH3BICUSHUS, KOTOPBIH, KaK
npasuiio, Ha 15-20 % Huke, 4eM Ui TepPUTeHHBIX
KoJu1eKTOpoB. IIpu aTOM Temneparypa miacrta u
IIPOYHE re0Ioro-PpU3nIecKue

CBOMCTBAa HU3KOPOHHUIIAEMOTO KOJJIEKTOpa
COOTBETCTBYIOT KPUTEPHSIM PUMEHUMOCTHU
TEXHOJIOTUU TEPMOTra30BOr0 BO3/ICHCTBUS.
TexHON0THs TEPMOTra30BOTO BO3CHCTBUSA
3aKJII0YaeTCs B 3aKayKe B MPOTYKTUBHBIN

IUTACT BO3/TyXa MOJ] BBICOKUM JaBJIEHUEM, YTO
MPUBOJUT K 00pa30BaHUIO BBICOKOI(PPEKTUBHOTO
CMEIIMBAIOIIETOCs ¢ He()ThIO BHITECHSIOIIETO areHTa,
00pa3yrolerocs 3a cueT IpoTeKaHUs
BHYTPHUIUIACTOBBIX OKUCIUTENbHBIX U
TEPMOJIMHAMHYECKUX Mpol1eccoB. JlJis onpeaencHus
BO3MOKHOCTH 3((HEKTHBHOTO TPUMEHEHUS TaHHOU
TEXHOJIOTUH B YCIIOBUSX KOHKPETHOTO
mecropoxacHusi B AO «BHUMHedTh» pazpadboTana
KOMILJICKCHAsI METO-

JIMKa UCCIIEIOBaHMSI MPOTEKAHUS MTPOLIECCOB
TEPMHUYECKOTO BO3JICHCTBHS HA IJIACTHI,

CyTh KOTOPOI1 3aKJIF0YaETCs B MOCIEA0BATEILHOM
MPOBEJICHUH SKCIIEPUMEHTAIBHBIX

uccleIoBaHui Ha quddepeHnaibHOM
CKaHUPYIOIEM KaJOpUMETPE BHICOKOTO JaBJICHUS, B
TEPMOXHUMHUYECKOM PEAKTOPE U «TPyOe TOPEHUSDY IS
MOJIy4EHUS TaHHBIX, HEOOXOUMBIX U JOCTATOYHBIX
JUISL MAaTEMaTU4eCKOr0 MOJEINPOBAHNUS IIpoLiecca
3aKa4yKM BO3/yXa BBICOKOTO JaBJICHUS JUIsl yCIOBUI
KOHKPETHOT'O MECTOPOKICHHUS.




27 | DxoHOMHKA TexHuko- CKVKECHHBI ras, PaccmoTtpeno npuHnmnuansHo HoBoe HanpasieHue B | X.C. Mepnencos [TpunsTa
KOMMeEpUYECKOe yCTaHOBKa MOJIy4€HHUs | 00JacTu CxKMKEeHU ra3oB. [Ipeanoxensl nytu U Jp.
o0ocHOBaHHE CKMIKEHHOTO Iasa, peanuzanuu cxmxenHoro rasa (CIITI, CYT) no
IEPEBOIA TPAHCTIOPTA | HOBas BBITOJIHEHHIO B KpaTyaiue cpoku Konuenuu
Ha ra30MOTOPHOE TEXHOJIOT S, pa3BuTHs razoBoro cekropa PecryOnuku Kazaxcran
TOTLJTMBO ra30MOTOPHOE 10 2030 r., yactu
TOTLJIBO, ra3uuKalny OTAAICHHBIX HACEJIEHHBIX PETHOHOB
SKOHOMMYECKas CTpaHbl. 3a0keHa OCHOBA Pa3BUTHUS TA30MOTOPHOTO
3¢ HEeKTUBHOCTH TOIJIMBA B pamMKax BbimoJiHeHus [loctanoBIeHUS
ra3operyiupyro- [TpaButensctBa PK 32 Ne 797 0129.11.18 .
IUX CTAHIIMHI Paccmotpena cdepa obecrieueHnst ra30MOTOPHBIM
MAarucTpabHOTO TOIUIMBOM TPaHCIIOPTHOU apTepun «EBpona —
razonpoBo/jia, Azusay. [IpencraBieHo KpaTKoe SJKOHOMHUYECKOE
OKYIaeMOCTb. 000CHOBaHMeE MpeIaraéMoil TEXHOJIOTUH 110
pazsututo CIII.
28 D¢ heKTUBHOCTH JlaGopaTopHbie B nmanHO# cTaThe pacCMOTPEH JAOTIOTHUTEIBHBIN Cratbst OTkII0OHEHa
JOTIOJIHUTEIBHOTO JKCIIEPEMEHTHI, METOJ1 PEeryIHpOBaHus Mpolecca pa3paboTku K.T. bucembaeBa
METO/Ia PEryJIUPOBaHUs | METOJbI BO3ACUCTBUSA, | MECTOPOXKACHUS ¥Y3eHb. [IpuBoasSTCS pe3yabTaThl u ap.
pa3paboTKku HarHeTaTelIbHbIE U aHaJIM3a SKCIUTyaTallui HEPTSIHOTO y4yacTKa MpH
MECTOPOKICHUSI. JNoOBIBaIOIINE ¢burypnom 3aBogHenuu. [IpencraBieHsl pe3ynbTaThbl
CKBa)XMHBI, pacyeToB TEXHOJIOTMYECKUX MOKa3aTenel u
TUAPOMHAMUYECKH | 00paboTKU (haKTUUECKHX JAaHHBIX, a TAKKE
pacuer, ceTka TEXHOJIOTMYECKUE MPEUMYIIECTBA OTAEIbHBIX
CKBa)XUHBI. Y4aCTKOB.
29 | DxoHOMHKA CtpykTypHBIE Hedrerazossrii B cratse paccmaTpuBaeTcst HEOOXOIUMOCTD Cratbs [Ipunsita
npeoOpa3oBaHMUs B KOMILJIEKC, Ka4e€CTBO CTPYKTYpHBIX MpeoOpazoBaHuil B mpoMbIluieHHOCTH | A.A. CaTtbi0anauH,
He(dTerazoBoM YTII€BOIOPOIHBIX CTpaHbl B HAMPABICHUH YBEIUYCHUS JOIU O.N. Eropos
KOMIUIEKCE Ka3axCTaHa | PECypCoB, HedTerazonepepadaThIBAIOIINX U HE(YTEXUMUUYECKUX
KaK IPUOPUTETHOE HedTenepepaboTKa U | MPOU3BOACTB. [IpeAnoChIIKY A STOr0 UMEIOTCS U
HalpaBJIEeHUE ra30XuMusl, BeCbMa OCHOBarelbHbIe. B cTaThe oTMEevaercs:, uTo




MOBBIIICHHUS
ero Y3 PEKTUBHOCTH U
KOHKYPEHTOCIIOCOOHOC
TH

KOMIUIEKCHOE
VICIIOJIb30BaHME,
KOHKYPEHTOCIIOCOOHO
CTb.

PECYPCHI 1 KAYECTBCHHBIC XaPAKTCPUCTHUKU KUIKUX
YTJIEBOJIOPOJIOB  MOIYTHOTO T'a3a CBUIETEILCTBYIOT
0 1LIeJIecO00pPa3HOCTH UX MEePepabOTKH C IENBIO
BBIACJICHHUA I'PYHIIbl MHIWBUAYAJIbHBIX
YIJIEBOJIOPOIOB C MOCIIEAYIOIINM UX TPEeBpalieHHEM
B JIECATKY HAMMEHOBAHNW TOBAPHBIX IIPOAYKTOB,
UMCIOITUX BBICOKHI CITPOC U B KAYCCTBC
SKCTIOPTHOTO MOTEHIINAIA.

Bce oTMedeHHOE MOXKET CITY>KUTh 000CHOBaHHEM
Jutst pa3BATHs B Kazaxctane HOBBIX oTpacien
IPOMBIIIICHHOCTH TIepepadaThIBAIOIIEro PO QHIIs,
OCHOBOM TEXHOJIOTMYECKHX IPOIIECCOB KOTOPHIX
JIOJDKHO CTaTh KOMIUIEKCHOE MCTIOIh30BaHUE
YTJIEBOJIOPOIHBIX PECYPCOB C YUETOM UX (DU3UKO-
XUMHUYECKUX XapaKTePUCTHUK, YTO OyaeT
croco0OCTBOBATh MOBBIIEHNIO Y()PEKTUBHOCTH U
KOHKYPEHTOCIIOCOOHOCTH HOBBIX TPOU3BOJICTB.
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Ceiicmuka He(pTSIHOTO
MECTOPOKJICHUS U
HaIpaBJICHUSA ee
pasButus B Kazaxcrane

Ceiicmuka HepTSIHOTO
MECTOPOKICHHUS,
paszperaronias
CIIOCOOHOCTB,
TUHAMHYECKUU
auanasoH, 3/1,
BBICOKOIUIOTHAS
ceiicMuKa, 1mar
npuema, oopaboTka,
UHTEpIIpeTaIus,
BPEMEHHOM paspes,
TOPU30HTAJIBHBIN
cpes, Kyo

OnuceiBaeTcs MECTO, COCTOSIHUE U MEPCIIEKTUBBI
pa3BUTHUA CECMUKU HEPTIHOTO MECTOPOKICHUS B
mupe u Kazaxcrane. PaccmatpuBatoTcst Beayiiee
MECTO BBICOKOIIJIOTHOM CEiCMUKH, 0OCOOCHHOCTH €€
METOJIMKH €€ pOBeJeHUs U 00paboTKH, U
PEUMYILECTBA.

Crates KOK.
Kanmaramoberos

OTKJIOHEHA




31 ['eonoruyeckoe CelicmopasBenka, B cratpe npuBoauTcs auTosoro-dannaabHas Cratbs [Tpunsra
CTPOEHHE U OTpaXKaroIIHI XapakTepucTHKa pa3pesa ckBaxunsl [1IP-1 no X.b. AGunxacumoB
[IEPCIEKTHUBBI TOPU30HT, CTPYKTYpa, | pe3y/ibTaTaM UCCIIEIOBAaHUI KEPHA U PE3YJIbTAThI
He(Tera30HOCHOCTH CKBA)KMHA, KEPH, ceiicMopa3Be0uHBIX padoT Ha monianu upaxk,

[Ipenypamsckoro KOJIJIEKTOD, PacroJIOKEHHOM B 30HE 3aMbIKaHUs 10)KHOTO OopTa
nporuoda ra30HaChIIIEHHOCTbD, [Ipenypanbckoro nepeoBoro nmporuoda.
IIEPCIIEKTUBHBIE Ha npumepe nnomaau HInpak paccMoTpeHbl
pecypCBhl. NEePCIEKTUBBI HEPTETa30HOCHOCTU Ka3aXCTaHCKOU
YaCcTH NMPOTHOA, TPUBEICHBI TEPCTICKTUBHBIC
peCypCBhl.
Brinenena HoBast CTpYKTypa B Majie0301iCKOM
0CaJIOYHOM KOMILIEKCE, KOTOpasi MOXKET CTaTh
MEPBOOYEPEAHBIM TTOUCKOBBIM 0OBEKTOM B 3TOM
paiioHe.

32 Onrtumm3anus padotel | OnTuMH3aIms, B crathe wu3noxeHa 3amada ontuMm3anuu padbotsl | CTaThs OTKII0HEHA
CKBa)KUH Ha CKBAKMHA-KaHIUIAT, | CKBaXHUH Ha JABYX MecTopokaeHusix c¢ ananusom | [.III. /lockasuena,
MECTOPOKICHUSIX MECTOPOXKICHHE, donna npoOypEeHHBIX, BOJ103200PHBIX u | ['.E. Umanranuesa
BOCTOYHBIA Makar u TOPU30HT, JKCIUTyaTalMoOHHBIX  ckBaxkuH. CdopmynupoBana | A.A. Kapumos
0oTaxaH HIAY 00BOJTHEHHOCT, 3aJa4a ONTHUMM3AIUN pabOThl CKBOXUH U CO3JaHUs
«JloccopmyHaiiras» neOuT, BIMSHHE ra3a, | METOJMYECKOrO0 PYKOBOJICTBA, HCXOAS M3 OLECHKHU

KOA(POUITUEHT CKBaXMH KanaunatoB. IlokazaHo, uTO mpolecc
IPOTYKTUBHOCTH, ONTUMM3AINKA PEeKUMa PabOThl CKBAKUH BKIIOYAET
nenpeccus, OolleHKYy (OHJa ¥ BBISIBICHHE MOTEHIUAIbHBIX
MOTEHIIHA. CKBOKMH I TPOBEICHHS  TEXHOJOTHYECKHX

MepOHpI/IHTI/Iﬁ 10 UM3MCHCHHIO PCKHNMOB HACOCHBIX
YCTAHOBOK. Hpe,[[CTaBJ'IeHa pa3BépHyTa;1 cxXemMma
0T60pa CKBa)XMH Ha OITUMH3AIIUIO W H3JI0KCHEBI
IMPUHITUIIBI 0T6opa C HCHOJIb30BAHHUEM KPUTCPUCB
MNOoTCHIHAla, HaJIn4dus IIOAOIIBCHHBIX BOJ,
TCXHUYCCKOTI'O COCTOSIHUA U BPCAHOI'O BJIMSAHUSA TI'a3a




33 [Ipumenenne Beicora 3anexu; B nanHoii craTthe paccMOTpeH MeTo1 Bo3aeicTBus Ha | CTaTbs OTki0HEHa
MapoTEIUIOBOM BBICOKOBSI3KHUE; MJacT, MyTeM NapoTeruioBoil obpaboTku ckBaxuH, | O.IL. Tynerenosa,
00pabOTKM CKBaXKHH C | TSHKEIIBIC; CMOJIMCTHIC; | 3ajaueii KOTOpOTO SBISIETCS CHIDKEHHUS Bs3kocTH | 3.A. KyaHranues u
LE/IbI0 YBEITUYEHHUS MaJIOCEPHUCTHIE; HepTH ¥  yBEJIWYEHHE JOObIYM, Ha OCHOBE | JIp
00OBIun napaQuHHUCTBHIE; (dakTUYEeCKUX NaHHBIX 3alie)KH HEePTH TOpU30HTaA J-

YTJIEBOJIOPOIHOTO IJIACTOBAs VI. B aT0i1 cBs13u, A NOBBIIEHUS Y3PPEKTUBHOCTU
CBIpBS TEeMIEpaTypa; pa3paboTKU paccMaTpUBaeMOro TOpPU30HTA, IO
I1acToBoe aBiaeHue; | ckBaxuHe Ne607 BrepBble HA MECTOPOKICHUM Oblia
HavaJlbHBIN 1e0UT; IPUMEHEHAa TEXHOJIOTHS Ha OCHOBE TEPMHYECKOIO
ko3 dumeHT BO3JICHCTBUS.
[lenbto MPOBOAMMBIX OMBITHBIX PabOT MO 3aKayke
napa ABIIETCS oTpaboTka TEXHOJIOTUI
TEPMHUYECKOTO BO3JIEHCTBUS Ha MPU3a00HWHYIO 30HY
miacTa, a WMEHHO TMapoTeIuIoBOM  00paboTKH
ckpakuH (IITOC) nmns panpHEWIIero omnpeneieHus
3¢ (PeKTUBHOCTH ee MPUMEHEHHS Ha BCEX CKBAKMHAX
TAHHOTO O0OBEKTA.

34 | Hedprexumus | Katasmrtuueckuit bensun, pudopmar, B craTbe paccMaTpuBarOTCA pe3yabTaThl Cratbs
pudopMUHT KaTaTUTUYECKUN HCCJIEIOBaHUS Mpoliecca KaTaTuTUYECKOTO E.K. Kongaro3zos,
O0eH3MHOBOMU Gpakuu | pudopMuHTr, pudopMuUHTa NPSIMOTOHHOTO OeH3UHa, rosryueHHoro | B.M. Kanyctus,
cMmecH HepTu MEXaHU3M, U3 CMecH He(TH MECTOPOKICHUH, paciooKeHHbIX B | [.M.

IOxHoro peruona TUJIPOTEHU3AT, IOxxnom pernone Kazaxcrana. M3yuen
PecriyOmuku TUAPOOYHCTKA, WHAWBUAYAIbHBIN U TPYIIIOBON YTIIEBOOPOIHBIH
Kazaxcran KaTajau3aTop. COCTaB UCXOHOTO TUAPOOYHIIEHHOTO OEH3UHA U

pudopmara ¢ HenbI0 YCTAaHOBJICHUS CTETICHH
HpeBpaIleHNs YIIeBOJOPOI0B Ha pa3HbIX dTarax
KaTaJIMUTUYECKOro pupopmunra. B pesynbrare
UCCIIeI0OBaHMs ITpoliecca KaTaTUTHYECKOTO
pudopMHHTa IPIMOTOHHOTO OEH3UHOBOM (hpakuuu
(85-180°C) ycTraHOBIICH XMMH3M H MEXaHU3M
peakuuii, KOTOpble OCHOBBIBAIOTCS HA CJIETYIOLINX
peaKkuusax: JeruApOIMKIN3aIus napapuHOBBIX




YIJI€BOI0POJIOB, JETUPUPOBAHNUE U
JEeTUAPOU30Mepr3alns HAQTEHOBBIX, H30MEPHU3ALIUS
HaTEHOBBIX U apaUHOBBIX YTIIEBOIOPOIOB.
CpaBHeHHE PU3UKO-XUMHUYECKHX CBONCTB U
IPYIIIOBOTO YrJIEBOAOPOJHOIO COCTaBa
TUAPOreHn3aTa v MpoayKTOB pudopMHHra
MOKa3bIBAET, YTO CyMMa H-TIapa(UHOBBIX U
Ha(TEHOBBIX YTJIEBOJAOPOJIOB MOCIIE
KaTaJIUTUYECKOTO puopMHUHra ymMeHbIIaercs B 3—4
pasa 1Mo CpaBHEHHUIO C HCXOAHBIM OCH3MHOM, a
KOHIIEHTpPALUsl apOMaTHUYECKUX YTIIEBOJAOPOIOB
3HAUUTENIBHO BO3PACTAET 3a CUET PeaKIuu
JNEerUIpUPOBAHUS [IUKIAHOB U AETHUAPOLMKIN3ALNN
HOpPMaJIbHBIX MapaduHOB.

[TosrydeHHBIE AaHHBIE IO H3MEHEHUIO IPYIIIOBOTO U
VH/IMBUyaJIbHOTO YIJIEBOJAOPOAHOTO COCTaBa
OeH3MHa Ha pa3HbIX JTanax mporecca
KaTaJIMTHYECKOr0 pU(GPOPMUHTAa MOTYT CIYXKHUTh
000CHOBaHMEM JJIs1 ONTUMAJIBHOTO YIIPABJICHUS
TEXHOJIOTUYECKUM IPOLIECCOMKATAIUTUYECKOTO
pu(OpMHHTa, YTO ABIIAETCS IPUOPUTETHBIM
HalpaBJIeHUEMB IPOU3BOJICTBE KaUeCTBEHHbIX
COPTOB MOTOPHOI'O TOIUIMBA, & TAKXKE B Pa3BUTUU
He(TEeXMMHUU IpU NIepepabdoTKe MECTHOIO
HedrerazoBoro cbipbs Pecyonuku KazaxcraH.
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[Tonyyenue
Ka4C€CTBECHHOTI'O
copOCHTa U3 OTXO/I0B
puca u Hedrenuiama

AXTHUBUPOBAaHHBIN
yrojib, PUCOBast
IIenyxa, pucoBas
cojioMa, HedTemiam,
CO-TEpPMOJIN3,
KapOOHU3aIIHS,
AKTHUBAIHSI
KapOoHHU3ara.

[IpoBeneH co-TepMoan3 pucoBON MIETYXU U
COJIOMBI ¢ HE(PTEIIIIAMOM C LEJTBIO MOJTyISHHS
HMIMPOKOIPUMEHSIEMOTO acopOeHTa —
aKTUBHUPOBaHHbBIN yrojb. KapOoHHU3a11I0 NpOoBOAMIN
B TpyOuaTOi 1euu, N3roTOBJIEHHOU U3
Heprkaserolel npu temneparype 500°C u
aKTUBALIMIO KapOOHM3aTa OCYIIECTBIISIIN BOASHBIM
napom npu temriepatype 800°C. M3yueHno BnusHue
COOTHOILIEHUS UCXOIHBIX KOMIIOHEHTOB ChIPhs
(memyxa/conoma:HedTeniaMm) Ha CBOMCTBA
npoaykTa. ONTUMaIbHBIM COOTHOIIIEHUEM IS CO-
TEepMOJIM3a 1Ienyxa:Hedrenuiam spisiercs 9:1 (o
Macce), COOTBETCTBEHHO. ONTUMAaJIbHBIM YCIOBHEM
MOJIy4eHUS! aKTUBUPOBAHHOT'O YIJISL CO-TEPMOJIU30M
PHUCOBOI COJIOMBI M HETelIamMa SBIIIETCS
temriepatypa kapoonuzamuu 500°C ¢
MPOJOJKATENIBHOCTHIO 100 MUH, aKTUBALIMN
kapOoHu3ara npu Temneparype 850°C u npu
COOTHOIIIEHUH BoAa:KapOooHm3aT = 2:1. M3yueHsr
TaKue MoKaszaTesu, Kak aJcopOIMOHHAs aKTUBHOCTb
1o oAy, CyMMapHbIil 00beM MOp MO BOJE, MaccoBast
JI0JIsl BJIaTU U HACHITTHAS TNIOTHOCTb.
MUKpOCTPYKTYpBI OTYyYEHHBIX AKTUBUPOBAHHBIX
yriei u3ydyaliu Ha CKaHUPYIOIIEM pacTpOBOM
ANEKTPOHHOM MUKPOCKOTIE. AKTUBUPOBAHHBIIN YTOJIb
MOJIy4YEHHBIH COBMECTHOU nepepaboTKoi pucoBoi
HIenyxu ¥ HedrenniaMma B COOTHoOIEHusxX 9:1
COOTBETCTBYET aKTUBUPOBAHHOMY YIJIFO MapKH
JAK. IosmyueHHbIl TPOOYKT HA OCHOBE PUCOBOM
COJIOMBI U HedTeliama COOTBETCTBYET
aKTUBUPOBAHHBIM YriisiM Mapku bAY-M®, BAY-A n
BAVY-An.

Cratbs

H.O. Annasos,
b.M. ba3zapb6aes,
H.M. AKb110€K0B U

Ap

IIpunsira




36 Ocob6ennoctu Oypenust | O4yeHb riryookas B crarbe npencraBieH aHau3 peanuid, ¢ KoTopeiMu | CTaThs [Tpunsra
MOPCKUX HEQTSHBIX U | BoJa, He(Th, ras, CTaJIKUBAIOTCSI ONIEPAaTOPBI HEPTAHOM OTpaCIH, HO V.P. Tudorache,
ra3oBbIX CKBaKUH Ha BEPTHUKAJIbHAS 0COOEHHO OIepaToOphbl IKCILUTyaTalluU paiizepa. N. llias,
y4acTKax C OYEHb CUCTEMA, MOPCKHE OmnepaTopsl HEPTAHOM OTPACTH COCPETOTOUYCHBI HA M.
rI1yOOKOM BOJIOM TE€YECHUS, JaBJICHUE, OypeHMHM MOPCKUX CKBAKUH Ha OYEHb ITyOOKHE Minescu,

TEeMIepaTypa, yCuine, | TIyOrHBI, TOCKOJIbKY UMEIOTCS 3HAUNTEIbHbIE

BOJIHA. 3aracbl HETH U ra3a, KOTOpble 00eCIeYBaIOT
BBICOKYIO JJOOBIUY. DTOT aHAJIU3 OTHOCUTCS K
YCTaHOBJICHUIO IPEJEIIbHBIX YCIOBHI, KOTOpBIE
BO3HUKAIOT BO BpeMsi OypoBBIX paboT. Mbl Ha3bIBaeM
3TOT KOMIUIEKC (paKTOpOB MEXaHUKOM paiizepa. B
CTaThe TaK)Ke TOBOPUTCS 00 yCTaHOBJIEHHUHU CIIOCOOa
paboThl B COOTBETCTBUU C IEHCTBYIOIIUMU
pexomenaanusiMu APl u monyyeHnn TeopeTuyecKux
pe3yabTaTOB JUISI MOPCKOTO OypeHHs B TITyOOKO#
BOJI€. DTHU PE3YJIbTAThI ABIISIIOTCS OTIPABHON TOYKOM
JUI MOJECIINPOBAHHUSA € TIOMOILBIO
CHELMATU3UPOBAHHOTO IPOTPAMMHOI0 00eCIeUeHMsI
Y TI0JIy4ECHHUsI PE3YJITaTOB, MOJIE3HBIX JUIS
9KCIUTyaTalluM peii3epoB npu OypeHUU CKBaXXKUH B
ri1yOOKHuX Bojiax. bypeHue B riy0oKoil BoJie MOKET
OCYILIECTBIIATHCS TOJIBKO HA INHAMUYECKU
PACII0JIOKEHHBIX I1aThopMax, TAKUX KaK
HOJIYHOTPY’KHBIE U OYpOBbIE YCTAaHOBKH.

37 OObekTHO- [Ipuxacnuiickas Brinosnnen ananus pe3ysabTaToB Cratbs Ha
OPHUEHTUPOBAHHBIN BIIQ/IMHA, TPHACOBBI | F€0JIOrOpa3Be0YHBIX pabOT MOCIEIHUX JIET Ha I".B. BopoHos, paccMoTpe
CelCMOreoJIOTHYECKUi | KOMILIEKC, 0OBEKTHO- | TPUACOBBIM KOMIUIEKC U JIaH NIPOrHO3 IEPCIEKTHUB H.E. Kyanraes, HUU
aHAJIN3-IIYTh K OPHUEHTUPOBaHHAs HeTEra30HOCHOCTH OTJIOKEHUI Tpuaca B b.A. Eckoxa
KapTUPOBAHUIO o0OpaboTka, IIpukacnuiickoy Bragune. Mccnenosanus
CTPYKTYpHO- CTPYKTYpHO- IPOBE/IEHBI C MO3ULUH 0OBEKTHO-OPHEHTUPOBAHHOTO
CEIMMEHTAllMOHHBIX CEIMMEHTAllMOHHBIE CEICMOre0JIOTNYECKOTO aHAIM3a K
JIOBYILIEK HE()TU U raza | JIOBYIIKH, IIPOrHO3MPOBAHUIO U KAPTUPOBAHUIO HOBBIX THIIOB
B TPUACOBBIX He(TEra30HOCHOCTh. | CTPYKTYP B 3TOM KOMIUIEKCE, Ha3BaHHBIX




OTJIOKEHUAX
[Ipukacnuiickon
BIIa/IMHBI

CTPYKTYPHO-CEIMMEHTALUOHHBIMHU JIOBYIIKAMM.
Br1siBiieHrE TOAOOHBIX JIOBYIIEK CTAJI0 BO3MOKHBIM
Osarogaps 00paboTKe CeHCMUUECKHUX JaHHBIX TI0
cnenuaibHoil Metoauke. Pesynbraramu OypeHust
IOATBEPIKICHO HAIMYME TAKUX JIOBYLIEK B CPEIHEM
TpHace U X He(hTera30HOCHOCTh, YTO B KOHEYHOM
UTOT€ BBIJIMJIOCH B HOBOE HAIIPaBJICHUE
reo0JIOropa3BeI0OUHbIX pabOT Ha HA/ICOIEBOM
KOMIUIEKC OTJI0KEeHMM B [Ipukacnuiickol BmajinHe,
OCHOBAHHO€ Ha IPOTHO3€ CTPYKTYpPHO-
CEeMMEHTALlMOHHBIX JOBYIIEK. AHAIN3
CEHCMHYECKHUX JAHHBIX ITO3BOJINII COCTAaBUTh
IIPOTHO3HYIO KApTy paclpOCTPAHEHUS JIOBYIIIEK
HOBOTO THUIIA ¥ AaTh PEKOMEHIallUH 10
HalpaBJICHUsAM paObOT Ha JaHHBIA KOMILIEKC.
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[Tonyuenne

3¢ heKTUBHBIX
COpOEHTOB U3
BTOPUYHOTO
PaCTUTEIILHOTO CBHIPhS
JUTS OYUCTKH BOJIBI
Ot HedTenpoayKTOB

Bopma, crenens
OYHUCTKH,

afcopOeHT, He(TAHbBIC
3arpsi3HEHUs, ChIpbE,
pacTUTENILHOE CBIPhHE.

MupoBas mpakTHKa MOKa3bIBaeT, 4YTo HanboJiee
NEPCIEKTUBHBIM U 5 KOHOMUYHBIM CIIOCOO0M
OYHCTKH BOJbI OT OPraHMYECKUX 3arpsA3HSIIOMINX
BEUIECTB SBJISIETCA COPOIMOHHBIN MeToa. CTeneHb
OYHCTKHU 3TUM MeToJoM nocturaet 80 — 95% u
3aBHCHUT OT XMMHUYECKOU MIPUPOJIbI aICOPOCHTA,
IUIONIAIU aACOPOLIMOHHON TOBEPXHOCTH U €€
JOCTYITHOCTH, & TAaK)K€ OT XUMHUYECKOTO CTPOCHHUS
BEIIECTBA U €ro COCTOSTHUS B BoJie. [losTomy
co37aHue JemeBbIX 3(HEKTUBHBIX COPOUPYIOITNX
MaTEepUaJIOB IIUPOKOTO CIEKTPa JEHCTBUS C
UCIIOJIb30BAHUEM JIOCTYITHOTO ChIPbsI PUPOAHOTO U
pPacTUTEIBLHOTO MPOUCXOKICHHUS MIPEACTABISAETCS
OJIHUM U3 HauOoJjiee MepCrIeKTUBHBIX MyTeH pereHus
HA3BaHHOU MPOOIEMBL. Y CTaHOBIEHO, YTO
HauOoJIbIIeN HEPTENOorIOaeMOCThIO 00JIaAal0T
COpOEHTHI Ha OCHOBE KYKYPY3HBIX ITOYAaTKOB,

Cratbs
JK.T. Baramaposa,
C.K. MbIip3anineBa

[TpunsTa




3€pHOBBIX OTXOJIOB, IIEIyXU Ipeuku ot 7,2 no 14,1
T/T., HANMEHbBIIEeH HEPTETIOTIIONMAEMOCTHIO —
Oepe30BbIi U aKTUBUPOBaHHBIN yrii. Haumensbieit
CITOCOOHOCTBHIO BOJIOTIOTJIOIIEHHUS 00Ia1a0T
COpOEHTHI CKOPJIYITBI HA OCHOBE TPEIKOr0 Opexa,
Oepe30BbIe YT U aKTUBUPOBAHHBINA YTOJIb 3HAYEHUS
KOTOPBIX Kosieomtores ot 1,3 1o 2,1 1/r.
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I'eodusuxka

CelicMHYECKHUI METOT
KOMIIJIEKCHOM
XapaKTePUCTHKHU
KOJUIEKTOPOB

CelicMuueckast
HMHTEpIpETaLus,
CCIMMEHTOJIOT U,
reoJ0oruuecKas
CTPYKTYpa,
NIPOYKTUBHBIE
TOPU30HTEHI,
XapaKTepPUCTHKA
KOJUIEKTOPOB.

3D celicmopasBenika gBII€TCS OECCIIOPHBIM JINJIEPOM
Cpe HHCTPYMEHTOB OTPeCIICHUS TTOTSHITUATBHBIX
1esei pa3BeIki M XapaKTEPUCTHKU KoJIIeKkTopa. B
9TOM CTaThe MOKA3aHbl UCCIIEIOBAHUS, KOTOPHIC
MMEIOT BaXXHOE 3HAYCHHE JIJISl TIOMCKA U Pa3paboTKu
3HAYUTENBHBIX 3aI1aCOB YIIIEBOJOPOIHOTO CHIPhS H
MOTYT MUCIIOJIb30BaThCS KOMITAHUSMHU-0TIEPATOPaMH
JUTSI COCTABJICHHS KApPThI CJIOKHBIX T€0JIOTHYECKUX
CTPYKTYp M BBIOOpA JIYUIITUX MECT OypeHHUSI.
Pe3ynbTaToM celiCMUYECKOTO UCCIEIOBAHUS
SIBJISIFOTCSI TAHHBIE CEHCMUYECKUX OTPAKEHUH,
KOTOPBIC HECYT HH(POPMAIIHMIO O HeJlpax U
nH(popMaIHIo 3a IpeeIaMu MEeCTOTIONOKECHUS
OTPAKAIOIICH ITOPOIBI.

[{eas paboOTHI COCTOUT B TOM, YTOOBI O0JIee NeTaIbHO
U3YYUTh CBOMCTBA M PACIIOJIOKEHUE KOJIJIEKTOPOB U
OOHOBUTH MPEIbIAYIINE U3bICKAHUS TAHHOTO
y4acTKa MECTOpOKJIeHus B OacceilHe MaHTbIIIUTAK,
3anaanbiii Kazaxcran. OCHOBHBIMU pe3yibTaTaMu
ABIIAIOTCSA aKyCTHUECKUN MMITIEaHC, OTHOIICHHE
Vp/Vs, naHHbIe TUTOTOTUYECKUX U TUIACTOBBIX
cBoicTB. KOHTpOJb KauecTBa U aHAJIU3 PE3yAbTATOB
MOKAa3bIBAIOT XOPOIIIee COOTBETCTBUE C KapOTakaMu
CKBQ)KWH U CHTHAJ OTPaKCHHBIX BOJIH, HO B
HEKOTOPBIX 00JIACTSAX €T0 CIEAYeT YIYUIIUTh.

Cratbs

A.K. Kymabekos,
B.C. IlopTtHOB,
JIbto JIxnH

IIpunsita




JlaHHbl€ pe3ynbTaThl C HAYYHOUN TOUKHU 3PEHUS
pacIIUpPSIOT yXKe U3BECTHBIE M€0JIOr0-re0PU3NIECKUe
UCCJIEIOBAHUS KOJIJIEKTOPA U MOBBIIIAIOT KaYECTBO
MHTEPIIPETALIMY C IPUMEHEHUEM CEHCMUUECKUX
METO/I0OB B U3yYEHUH CETUMEHTAIIMOHHOMN Cpeibl
y4acTKa.
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T'eomorus

KosbuieBsie cTpyKTypBI
B IOxno-Topraiickom
Mporuode 1 mMporHo3
MECTOPOKIAECHUHN
yIJ1€BOJOPOJIOB

OxHo-Topraiickuit
He(TerasoHOCHBIN
0acceiiH,KOIbIICBEIE
KOMETHBIC CTPYKTYPHI,
0COOEHHOCTH
KOMETHBIX CTPYKTYD,
BBIPOKEHHOCTH
KOMETHBIX CTPYKTYp B
penbede, KOHYChI
COTpSICEHUS
(paspymenmus),
IIPOTHO3
HeTEra30HOCHOCTH
Ha OCHOBE KOMETHBIX

CTPYKTYP.

[Ipennaraercst HoBasi TEXHOJOTUSAIIPOrHO3a
MECTOPOKJIEHHUH YTriIeBOA0POJOB, OCHOBAHHAS Ha
NPUHILIMIIAX YAApHO-B3pbIBHOM TekToHUKU (YBT) n
WCTIOJIb30BaHUH JIAHHBIX IUCTAHIIMOHHOTO
3oraupoBanus 3emn (/[33). [lapagurma ynapHo-
B3pbIBHOM TekToHUKH (YBT) BbIIBHHYTA B
Kazaxcrane u pazpabortana Ha npoTsikeHuu 40 jer.
HoBast TexHOJIOTHS KapUHAIBHO OTJIMYAETCS OT
TPaJULIMOHHBIX IPOTHO3HBIX OCTPOCHUH,
Osaroaapsi HEIPEMEHHOMY U TIOCTOSSHHOMY
MCII0JIb30BAHUIO HOBEHILIEH KOCMUYECKON
uHpopmanuu. /laHHble CKaHEpHBIX, POTO- U
PaIMOJOKALMOHHBIX KOCMUYECKUX ChEMOK
0OHapyXUBAIOT IIUPOKOE PACIIPOCTPAHEHUE paHee
HEU3BECTHBIX KOJIBIEBBIX U JIMHEHHBIX CTPYKTYP.
HccnenoBaHue KOJIBLEBBIX CTPYKTYP,
BhINoHAOUIeecs B Kazaxcrane Ha NpOTsHKeHUN
II0JIyBEKa, YKa3bIBaeT Ha sIBHOE MpeolIajjaHnue cpenu
HUX CTPYKTYpP KOCMOI'€HHOM, aCTepPOUIHO-
METEOPUTHON M KOMETHOH Npupoibl. JlaHHBIE
nemuprupoOBaHUs KOCMUYECKUX CHUMKOB, C y4€TOM
HIPOCTPAHCTBEHHOIO MOJI0KEHUS H3BECTHBIX
MECTOPOXKJICHUN HE(TH U raza, MO3BOJISAIOT BBISIBUTh
KOHIICHTPUYECKHE 30HbI PACTSDKEHUS U COKATUS
3€MHOM KOPBbI, COMYTCTBYIOIHE KOCMOT€HHBIM
KOJIBLIEBBIM CTPYKTYpaM. AHaJIM3 MHOTOJIETHUX

Cratbs
Bb.C. 3eiinuk,
P.T. baparos

IIpunsirta




JAHHBIX TTO3BOJIUJI BBISIBUTH IPUYPOUCHHOCTD
TOJIABJISIFOLLE MacChl MECTOPOKICHUI
YIIJIEBOJOPOJIOB U UX T€OJIOTUYECKUX 3aI1aCOB K
KOHUEHTPUYECKUM 30HaM PaCTSKCHHS -
Ppa3yIUIOTHEHUS 36MHOM KOPbI B KOCMOT€HHBIX
KOJIBLIEBBIX CTPYKTYpPax U, B OCOOEHHOCTH, B OJI0KaxX
B3aMMHOT'0 HAJIOKEHUS 30H PACTSIKEHHUSI-
Pa3yIUIOTHEHUS PA3JIMYHBIX, HO HAXOAAUIUXCS TTO
COCEJICTBY, UMIIAKTHBIX aCTEPOUTHO-METEOPUTHBIX U
KOMETHBIX KOJIBIIEBBIX CTPYKTYp. KOoHIleHTpHUeckue
30HBI PACTSHKEHUS YEPEIYIOTCS C PA3ACISIOMNMU UX
30HAMU C)KATHs, JTUIIEHHBIMH, WU TOYTH
JIMIIEHHBIMHU, MECTOPOKICHUH TIOJIE3HBIX
HCKOITA€MBIX. BBIIIOJTHEHHBIN aHAJIN3 OXBaThIBACT
0oJiee YeM BEKOBOM MPOMEKYTOK BPEMEHH ITOMCKOB
Y Pa3BEJIKM MECTOPOKICHUH yrieBOIOPOIOB B
Kazaxcrane. [Ipemyiaraemasi HoBasi TEXHOJIOTHSI
MPOTHO3a MECTOPOKIECHUM YTIIEBOJOPOJIOB MOKET
OBITh MPUMEHEHA BO MHOTHX OCaJ0YHBIX OacceitHax
Mupa.

B yacTtHOCTH, Ha OCHOBE HOBOM TE€XHOJIOTHH
MIPOU3BE/ICH MPOTHO3 HOBBIX MECTOPOXKACHUI
yriieBoopo10B B FOxHo-Topraiickom
He(TerasoHOCHOM OacceiHe ¢ Onopoi Ha JABE
KOJIbLIEBBIE KOMETHBIE CTPYKTYpbI: Yenkap-
Apainbckas u balikonypckast.
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Tpancnoptup
OBKa

JIOpOXKHBII OUTYM €
TE€XHOT€HHBIM
MOU(UKATOPOM

Hed1h KapaxkanoOac,
T'YApOH,
MoIUpUKATOD,
UHIYKIIMOHHBIE
MOMEHTBHI.

B nannoii pabote ans pazpaboTku HEPTIHBIX
OUTYMOB HUCII0JIb30BaHA SKOHOMHUYECKU
HepeHTalenbHas Ul epepaboTKu
BBICOKOCMOJIUCTAst He()Th MECTOPOXKACHUS
Kapaxanbac, B kauecTBe 100aBKH, K TYJJPOHY CMECH

Cratbs
H.A.
Nmmyxamenosa

[Ipunsra




HedTeit MapTeimu + Manreictay. B kadecTe

MO (UIHMPYIOUIETO U TUIACTH(PUIIUPYIOIIETO areHTa
UCTIOJIb30BaH TEXHOTCHHBIA MOTU(PHUKATOP —
aneMeHTHas cepa (otxon TeHrusckoro
HedTerazonepepadbaTHIBAIONIETO KOMIUIEKCA), a
TaKKe BBEJICHBI Pa3IMYHbIC MHIYKIIMOHHBIE
MOMEHTBI, KOTOPBIE SBIISIFOTCS AOTOJITHUTEIHHBIM
HCTOYHUKOM CTPYKTYPOOOpa30BaHUs OKUCIIIEMOTO
HCXOJTHOTO CBIPBSI.

Hedts mecTopoxnenns Kapaxanbac, XoTh
SKOHOMMYECKU HepeHTaleNbHa /Ui epepadboTKu, HO
SIBIISIETCS YHUKATBHOHN 10 KOMITOHEHTHOMY COCTaBYy.
OHa coJiepKuT 60JIbII0E KOJTMYECTBO
BBICOKOMOJIEKYIISIPHBIX U CMOJICTOAC(HAITETEHOBBIX
KOMITOHEHTOB (cmo:1 24,18 % u acdanbreHos 4,85
%) CKJIOHHBIX K aCCOLIMAaTUBHBIM B3aUMO/ICHCTBUSIM
U CTPYKTYpoOoOpa3zoBaHuio. AchalbTeHBI B CBOIO
ouepe/ib ABIAIOTCS CTaOMIIN3aTOpaMU POCTa
MOJIEKYJISIPHOI Macchl, U, B IIEJIOM BHOCST
3HAYUTENbHBIN BKJIa/l IPU MOBBIICHUH
TEXHOJIOTMYECKHUX MapaMeTpOB LIEeJIEBOro MPOIyKTa —
ouTyma. MexaHu3M JICUCTBUS DIIEMEHTHOU CEPBI
3aKJII0YAETCsl B TOM, UTO NP AUCIIEPraluu C
PEaKIIMOHHON CMECHIO IPOMCXOAUT YBETUUCHUE
BBIZIENIEHNS KHCIBIX Ta30B, Takux kak: H2S, CO, SOy,
4YTO OOBSCHSETCS YBEIHMUECHUEM CKOPOCTEH peakuuu
MOJIMKOHACHCALIUU U YIUIOTHEHUS. DTUM CaMbIM
CKOPOCTh pPeaKIM1 OCEpHEHUSI OUTyMa B
peakunoHHOH cucteme yBenuuuBaercs. C TeueHrneM
BPEMEHU MHTEHCUBHOCTb BBIJIEJICHUS Ta30B MaJlaeT
U3-3a MIOCTETIEHHOTO YMEHBILIEHUS] CKOPOCTEH 1
JaTbHEHIIEero NpeKpalieHus peakuil yIjaoTHEHUs U
noJkoHeHcaru. CTpykTypa Outyma




cTabunm3upyercs.

B kadecTBe AOMOHATEIHHOTO 00BEKTA
CTPYKTYpooOpa3zoBaresisi ObLIN UCIIOIb30BaAHbI
WHIYKIIMOHHBIC MOMEHTHI. B pesynbraTe co3manus
WHIYKIIMOHHBIX MOMEHTOB YBEJIIMYUBAJICS 00BhEM
PEaKIIMOHHOCIIOCOOHBIX MOHOIIMKJIOAPOMATHICCKIX
U OMIIMKIIOAPOMATHYECKHUX YTIIEBOJOPOJIOB (UTO
OBLJIO TIOITBEPIKICHO MTOKA3ATEIISIMHU
MHCTPYMEHTAJILHOTO aHAJIN3a), KOTOphIE
CrocoOCTBYIOT YCKOPEHHIO Mporiecca 00pa3oBaHUs
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH, YTO TIPUBOJIUT K
MOBBIIICHUIO MOJIEKYJIIPHOTO BeCca OKUCIIIEMOTO
HCXOJHOTO CBHIPbsS, OJlaroaps 4eMy yinydIIaroTcs
TEXHOJIOTUYECKHE ITapaMeTphI MOJIydaeMoro OUTyMa.
TexHnoreHHas cepa U UHAYKIIMOHHbIE MOMEHTHI B
TaHJIeMe OKa3bIBaIOT CyMMapHbIi 3 (exT Ha
(bU3MKO-MeXaHNYEeCKHE XapaKTePUCTUKU
pa3zpabaTeiBaeMOTO OMTYyMA.

Pe3tomupyst BeIIIEU3TI0KEHHBIE PE3YIbTAThI
SKCIIEPUMEHTAJIbHBIX padOT ClelyeT OTMETUTb, UToO,
BbIOMpAsi pacyeTHOE KOJIMYECTBO UCXOAHOTO CBIPHS,
n00aBOK U BapbUPys Pa3IN4YHbBIMU HHIYKIIMOHHBIMHU
MOMEHTaMH MOKHO MOJIY4uTh OUTYyM Mapku bH
80/120 ,a 3T0 naeT BO3MOXKHOCTb YTUIU3UPOBATH
TEXHOTCHHBIE OTXO/IbI, YTO SBJISIETCS SKOHOMHYECKU
Y DKOJIOTUYECKH 11eJIeCO00pa3HbIM.
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T'eonmorus

T'eonoruueckoe
CTPOEHHE U
MIEPCTIEKTHBBI
He(TerazoHOCHOCTH
FOxHoro 6opra
MIPENYPATHCKOTO

[Ipenypanbckuii
nporuo,
cericMopasBeiKa,
OTpaXkaroLIH
TOPU30HT, CTPYKTYpa,
CKBAJKMHA, KEPH,

B crarbe npuBoauTCS TUTONOrO-(pannanbHas
XapaKTepUCTHKa pa3pesa ckBaxuHbl [1IP-1 mo
pe3yabpTaTaM MCCIEN0BAHNN KEPHA U PE3YIbTATHI
ceiicMopa3Be10uHbIX padoT Ha miomaay [upaxk,
pAacII0JI0KEHHOH B 30HE 3aMbIKaHUS F0’)KHOTO OopTa
[Ipenypanbckoro nporuba.

Crates X.b.
AOnnxacumMosB

[Ipunsara




nporuda

KOJJIEKTOD,
ra30HACHIIIEHHOCTb,
MEPCIIEKTUBHBIC

pecypcehl.

Ha npumepe mnomamu lnpak paccMoTpeHsl
NEePCIEKTHBHI HE(PTEra30HOCHOCTH Ka3aXCTaHCKON
4acTH Nporuda, NpuBeIeHbl IEPCIEKTUBHBIE
peCypCBl.

Brienena HoBast CTpyKTypa B ITAJIE030MCKOM
0CaJI0YHOM KOMIUIEKCE, KOTOpast MOXKET CTaTh
NEPBOOYEPEAHBIM TOUCKOBBIM 0OBEKTOM B 3TOM
paiioHe.




