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ORGANIZATION OF MEASURES TO PROTECT THE POPULATION
FROM EMERGENCY SITUATIONS OF NATURAL CHARACTER,
LIVING IN THE MOUNTAINOUS AREAS
OF THE REPUBLIC OF KAZAKHSTAN

Abstract. In case the activity of hazardous geological processes, natural factors and the impact of economic
activities of mankind, in this case, to a large extent in the development of mountain and foothill areas of the defense
of the important government measures for the effective implementation of the work in parts. Determines the state of
economic development of dangerous geological processes and the construction of various buildings and structures in
operation, which creates considerable difficulties, and in this case, the pre-requires the adoption of measures of
protection. The implementation of the measures of engineering protection, analysis of the current state of the system
without defense.

In Kazakhstan defenses against floods, provided in accordance with the scheme, along with the construction, by
the liberation from the floods, but under the threat of disappearance of lakes in the mountains are controlled in
warning. In some cases, the danger of debris flows and snow avalanches decreased and in other cases, preventive
work was not put to the required level.

Keywords: emergency situations, mudflows, reinforced compositional material, mudflow protective construc-
tions, strength of constructions to bending.

K. Hypraii, A. HaykenoBa, T. Ayboakuposa, I11. [llananos, b. Canapranuesa

M. OyesoB areiaarsl OHTYCTiK Kazakcran memiekerTik yuBepeuteri, Llsimkent, Kazakcran

KA3AKCTAH PECITYBJUKACBIHJIAFBI BUIK TAYJIbI
AUMAKTAPJIA TYPATBIH XAJBIKTHI TABUFU CUTIATTAFBI
TOTEHIIE KAFJTANJIAPIAH KOPFAUTBIH
IITAPAJIAPBIH YUBIMJIACTBIPY

AnHoTanusa. KayinTti reonorusuibIK mporectepaiy OelIceHAUTiK anbll TypFaH Ka3ipri skarnaiina, Taburu ¢ak-
TOpJIApMEH KaTap, aJaM3aTThIH IIapyallbUIbIK KbI3SMETTEpi N1e OCepiH THUTi3eldi, Oyl jkarmaiiia Tayisl JKOHE Tay
OeJtikTepiHAeri ayAaHIapAarbl Kas3ipri JOpexkelIeri Mrepily MOCENeCiHIeri THIMII KOPFaHBIC IIapajapbiH XKYy3ere
achIpy YJIKEH MEMJIEKETTIK MaHBI3/IbI )KYMBIC OOJbII OTHIp. KayinTi reosorusiblK IpoLecTep ayMaKThiH 3KOHOMH-
KaJIbIK JIaMy JKarJlaiiblH aHbIKTal/Ibl, COHBIMEH Karap, ojlap opTypJii FUMapaTTap/bl NalaiaHyFa »KoHe KypbUIbIcTap
CallyFa eJoyip KUBIHIBIKTAD TYABIPAIb, XoHE OYII JKaFaaiaa alplH-ajla KOPFaHbIC MIapajlapblH KaObUIIAay bl Tallam
ereni. HxeHepITiKk KOPFAHBIC MIapaiapblH JKy3ere achlpy, KOPFAHBIC KYWECIHIH Ka3ipri KargalblH TaJam ajaMai,
Oac sxeliHi xKacay MyMKiH OoMaibl.

KazakcTanaarpl celiZieH jKoHE KOUIKIHHEH KOPFAHBIC KYPbUIBICTAPhl KApacThIPBUIFAaH Chi30ara Colikec caayMeH
KaTtap, Tachlll KeTy Kaymi Oap Taymarbl KeJaepli 0ocaTy >KONBIMEH OakpLIall OTHIPHINT TACKBIHHBIH ANIBIH-Ay KY-
MBICBI J]a OeJCeH Il TYp/ie *Ky3ere achIpblIbi OThip. CoNap/bIiH apKachIH/A KEKEIEreH KaFainap OMbLUIbIT KETTI,
aJI eKiHIIIEPiHe CeNl TaCKBIHBIHBIH KAyINTLIIr jkoHEe Kap KOIIKiHI TOMEHAE I, YIIIHIIIIeH eCKePTy KYMBICTaPBIHBIH
acepi JKOFaphl 00IMAil IIBIKTHI.

Tyiiin ce3mep: anarThiK *Karaaiiiaap, cell, KOMIIO3ULUSUIBIK MaTepHal, cejl, KOPFaHbIC KYPbUIbIMbBI, KOHCTPYK-
LUSUIAPBIHBIH OEPIKTIri.
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Kipicne. buik Taynsl aiiMakTapia KOJNIaHBUIATBIH KOPFAHBIC FUMapaTTapbl ChIH KOTEPMEWUTIH caj-
MaKTBl KOTepei KoHe OYJI KYPBUIBICTApIbIH Taimamany Mep3iMi eTe Kbicka 0omamsl. COHIBIKTAH, OJap-
JIbIH OEpIKTIriH KOFapbUIaTy MaKCcaThIHAA OPTYPIIi TAIIIBIKTAp bl KOJIAHY THIMAI 00BN TaObuamst [1].

Kenteren ranpIMmapIplH 3epTTey >KYMBICTaphl, OHEPKACINTIK OHAIpiCTEpIiH KOCAJIKbl OHIMICpiH
KeIIeH I TYpAe MaijanaHy XKOJJapblH i37ecTipyre OarbITTaliFaH, OHEPKACINTErl KYPBUIBIC MaTephall-
JApbIH TAaOWFU pecypcTapAbl YHEMJEyTe j>KoHe KOpIIaraH OpTaHBl KOpray MakcaThlHAa MNaimaiaHyabl
Ke3memi [2].

OnexTpoTepMoPochopibIK MUIAKTH [IEMEHT OHAIPICIHAEC KeHIHeH KOJJaHalbl, OJI OeJICeHNI MUHe-
palmbIK KOCIla peTiHme madmamanbuiansl. LmakTeImopTaaHAeMeHT OHAIpiCiHAer KOCAaThIH IUIaK MeJ-
mepi 40—-60% kypaiigel. [llnakteimoprianaieMenT Gochopibl MUIAKTHIH HETi3iHIe, AOMHAJarbl MITaK
NUIAKTHIMOPTIAAHIIEMEHT CEKUIII KYPBUTBIC ayMaKTapbIHIa KOJIJaHBUTYbI MYMKiH. BipHere xbiigap 00ibl
OWJI EMEHT OPTYPJIi KIIMMATTHIK ayMaKTapaa KeHIHeH KOJIIaHbUTBIT Keneni-OpTra A3HsSHBIH OHTYCTITiH/IE
skoHe KazakcTaHHbIH conrtycririnae [3].

@Docopablk HIIAKTap HETi3iHAE SIEKTPOTEPMUSUIBIK OHIIPICTEpAEH LUIAKONUTTIK KYphUIBIMAAP
aNBIHBI, OJIap O3JIEPiHiH XOFaphl MEXaHWKAIBIK KAaCHETIMEH, TOo30aiiipl, MaijalaHy TeMmIepaTypachl
KOHE XUMUSIIBIK OepikTiriMeH epekmerncHemi [4]. @ocdopiblK MUTaKTap HETi3iHAEC aabIHFaH aK MUIaKo-
CUTaJIap KYpBUIbICKA apHajaiasl [S], onap »KOFapbl XHMHUSUIBIK JKOHE (U3UKA-MEXaHUKAIBIK COHBIMEH
Karap JeKOPaTUBTIK KACHETTEPIMEH epeKIleIeHe]Ii.

BBl TAMMIBIKTHIH Y3BIHABIFBIHBIH JKOHE KOJEMIHIH oCyl apalacThIpyAbl KUBIHIATHIN kibepep emi
JKOHE KOMIIO3MTTEPIIH THIFBI3ABIFBIH TOMCHICTYTE dKenep ei. Maibicyra JiereH OepiKTiriH >KOoFapbLia-
TyJbl KAMTaMachI3 €Ty YIIH 9/ICTTE CHIFBIMJIayFa JIETeH OCPIKTIriH ChIHaMalbl, 01 a3naran T/C KochuI-
raH nacta yuiH 20% pmeiiin Temenaetini, an T/1] moni sxoraps! 6osrarna 30% neiiin TemeHaeii [6].

[leMeHTTIK MaTpHIagaFbl MIBIHBI TAJIIBIFEl KbICHIMIBI TApaThIl JKIOEpedi KOHE KBICKApTajbl, OJ
JKapBIKTBIH OpTAallla HAKThl Y3BIHIBIFBIH KbiCKapTaabl [7]. LLIbIHBI TanIIbIFEIMEH apMaTypalaHfaH Iie-
MEHTTIH >KOFaphl TYTKBIPJIBIKTaFbl OY3bUTYbIH Kyk skoHe ['OpmOHHBIH Teopusutapsl TyciHAmipin Oepei.
ABTOpIIapABIH alTyBIHINA [86] TY3UITCH JKapBIKTHIH aIABIHIAFE KaTBIHACY ayMarbIHIAFbl CO3BLTY Oepik-
Tiri maMamen 1/5 GepikTiKTiI Kypaiabl, OyJ1 MaTpuIla MaTepHaIbIHBIH OEpIKTIri OOJBIN caHalla/bl, JiTIIece
JKaFacyIbIH OY3bUTYBI OJ1 ’KaKKa YKa3bIKTHIH TapadyblHa JeliH 00Xybl MyMKiH exi. TambIKKa >KaKbIH a1
KEITEeH/IC JKapPBIKTBIH KCHEHTeH JKUETl TAIMIBIK ©CiHIH OOWBIMEH OaFbITTaNajbl, CepHiMIiIiK medhopma-
IUSHBIH TOTCHIMAIBIK SHEPTHACH JKOHE YHMKEIIC JKYMBICHI, KAaThICy alMarbIHAarbl Ie(OpMaIlUsHbIH,
JKBUDKYIBIH JKOFapFbl JOpEeKeciHe )KeTyiHe MYMKIHAIK Oepei.

Copranan afblll KbUDKYBI-MaTEPUANIBIK YaKbIT apalbIFBIHIAFBl e(OpPMAIVSICHIH CHUTIATTalThIH
MaHBI3IBI TapaMeTpi 60bII TaObUTa Al JKBUDKBII aFybl IIBIHBI TAIIBIKTHI IEMEHTTEH JKacaFaH KOMIIO-
3UTTEpP YIUiH CO3BIN-KBICKAHIA TOJBIK 3€pTTeNreH KOK. CBeinn jxoHe Oackanap. ABTOPIBIH 3epTTey KY-
MBICTapbl OOWBIHIIA E€PITIHALIEPIIH 4 XKBUDKBIN aFybl )KOHE OTHIPYBI alThUIFaH (IIEMEHT-KYM-KYJ) OHBIH
KypaMbIHzia kenem OoibraIa 1,5% mIbIHBI TammisiFsl 60maael. S0 TOYIIKTEH COH CO3BLTY Ke3iHAET! JKbLI-
KbII ary 55-60% neitin ToeMeHnesl, KbIcy Ke3inaeri :bunky 65—80% neitin Temennei, Oy 0akpuiay yiri-
CiMEH canbICThIpFaHIarbl karjgail. CO3BUTYMEH CajbICTBIPFAH/IA KBUDKBII ary KbBICY KE3IHIE epTepek
KaJITbIHA Keymi. bipael KpIChIM AeHTeliH e KBIDKBII aFy KbICKaH Ke3l1e CO3FaH Ke3IeTicH TOMEH OO0JIIbI,
Oy apMmarypananOaran 0akpliay Y/TICIHICTI )KBUDKY KacHeTiHe Kapama-Kapchl 00ibl. KoMmo3uTTep iy
oteipy nedopmarusacel 80 toymikre 50% abik Gonmbl. byn apmarypananbOaraH maTpunanbly aedopma-
musaceiHad 20-25% TteMeH OOJIIbL.

backa Oip xarmaiimapia KBICHII oHE MaWBICTBHIPY KE31HAETI KBUDKYIBI OJIIETCHIE, TaIIBIKTHIH
opOip kenmemaik maitbi3bel 5—10% neitin TeMeHAereHl KepiHdl, KbICKaH yakpiTTa, 5-20% MaHbICThIpFaHIa
Oonpsl. [8]. bynan 6eteH, OoTbIpyAbIH TOMEHCY] TATIIBIKTEIH 9p0ip KexeMaik maib3bl yiiH 10% kypanabl.
TinTi 100 ToymikTeH COH *KBUDKY Ae(OPMANUACHHBIH YIIFAIOBl MIBIHBI TANIIBIKTAPBIMEH apMarypajaHFaH
IIEMEHT TMAaCTAChIH MaWbICThIpFaHaa na Oaiikamapl [89]. 1 alimaH COH KBUDKBIN aFyAbIH THAPOTAIHSICHI
OHBIH Mep3iMiHe OalmaHbICThI OonMaii Kanaabl. Kymra epiTiHAIHIH KaThIHACKL: IeMeHT = 1:2 25 anTanaH
KeWiH I[EeMEHTTIK MacTajJlaH JKacalFaH KaJKaHMEH CaJbICThIPFaHAa TOMEHT1 XbIUDKYAb! kepcereni. Cedeobi
epTiHAiJe LEMEeHT a3 MeJjmepae Oomaipl, Maiaa TYHIPLIKTI TONTBIPFBINI KBUDKBII aryJbl Oipiiama
TOKTaTaJIbl.

IbIHBI TAMIIBIKTEI MEMEHTTIK KOMITO3UTTEPAIH MEXaHHWKAIBIK KAaCHETTEpiHIH >KaKcapyblHa Kapa-
MacTaH, OJIapFa CUITUTIK OPTAaHBIH ocepiHe NereH OEpikTiKTI Oepy oii me OoJica IIEMIiIMETreH Mocele
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OOJBIN OTHIP, COHBIKTAH, MATPHIIA MATepUANTBIHAH 0acKa, TANIIBIKTEI 3¢PTTEY OOMBIHINA YIKEH HKYMBIC-
Tap KYpri3iimi.

Cinrire Te3iMIi IIBIHBI TAIIBIFBIHBIH 0acKa IIBIHBI TANIIBIKTAPBIHBIH TYPIMEH CUITLTIK OpTalaFbl
CaIIBICTBIPY Ke3iHAeT1 OepiKTiri, OHBIH apTHIKIIBUIBIFEL KOpiHill TYp [9]. 12 cyperTe yakbITKa OailaHBICTHI
MYMKiH OOJIaTBIH CO3BLTY JKaFIalbIHBIH TeMeHeyl kepceTinreH (168c aeiiin), Oy IIBIHBI TaIIBIFBIHBIH
GipHele TypiHe apHAIFaH, OJap MOPTIAHALEMEHTTCH albIHFAH CHIFBIHABIHEIH epiTinmicine t=80°C GaTbI-
peutFaH. [[MpKOHMI IIBIHBI TAJIIBIFBIHBIH OEPIKTIrT 0acka IIBIHBITAIIIBIKTAPHIMEH CAIBICTHIPFAH/A a3
Meepae ToMeHaeni. TinTi OChl IMIBIHBI TANIIBIFBIHBIH 631 JIe 5 TOYJIKTeH KeWiH ©3iHIH OepiKTiriHiH
75% sxorantanel. 1 carar NaOH sxone Ca(OH), epiringicimen 100°C chlHAaKTaH oTKi3reHue KemTereH
IIBIHBIIAH KAacajFaH TaJIIbIKTapAblH auaMmeTpiepl kimipeieni. [[MpKOHUHNIK MIBIHBI TAJIIBIFBl OYJI
OeJceH 1l epITIHIUIePiH dCEpiHe e ToTen Oepe.

Bpemn, u
7 24 48 7286 120 144 I6F
7 T T T T T T

YnerblUeH e PECTATMBAOWEN

ra
=

NN
=]

=3
=]

Harpy3kw, %o

=]
L=

=
=
-

1-cypet — bepikTikTiH 3repy KuHETHKACH: 1 — AR-IIMPKOH/IBI MIBIHEL, 2 — MUPEKCa;
3 — E-mopThnaHaieMeHTTiH CYJIbl ChIFBIHABICHIHA CYJIbI CHIFBIHABICHIHAA 80°C CaKTaFaH IIbIHBI

MpeiHaHgail gonenjaeHre xyMmeic 0ap, V,O; TiH Oip 0emiriH MOJSApIBIK apaiacThIpyaaH CIITLIIK
OopTajfarsl MIBIHBI TANIIBIFBIHBIH TONTaHyBbIHA AereH Oepiktiri ecenmi. Kypamerama 0,05 xome 1% V,0;
TanubikTel 80°C TeMmepaTypaia LEMEHTTIH CyJIbl CyCIEH3MACHIHA CAIbIK, OHBIH KypaMbiHga 0,88 r/in
NaOH 3,45 r/n KOH xone 0.48 r/m NaOH, 3,45 r/n KOH xsne 0,48 r/n Ca(OH), 6ap (pH = 12,5). byn
JKEepJIeTi TOTTaHy OEpiKTIriH Oarayaymarbl JKaJFbI3 OCIri, MacCaHbl KOFANTy Ooyael. EckepeTiH karmaid,
CIITI epiTIHAIEePIHACTI JKEeKEJIereH TaIIBIKTapAbl ChIHAKTaH OTKI3reHIe, OJI maiiiaibl OONFaHbIMEH
IEMEHTTIK MMaCcTa/iaH KacaJFaH MaTPHUIla OPTACHIHBIH XaFIaibIH KaiTaaaH xacail aaMaibl.

[opTmaHaeMeHTTiK MaTPUIIAHBIH MOHTLTIK €KeHIIT1H ChIHAKTaH ©TKi3y. TYTKBIPIBIKTH OY3y IIBIHEI
TaJIIIBIKTBI [[EMEHTTIK KOMITO3UTTEP/IIH MaHbBI3bl KacHETiHIH Oipi OOJBIN caHaiajbl. YakbpiTKa Oaiina-
HBICTBI ©3T'CPETIH, TAIIIBIKTHI OY3aThIH KE3-KEJITCH TYTKBIPJIBIK Y3aK YaKbITTIH KaKChl KOPCETKIIi OOJIBITT
TaObuTaabl. OKYJIBIKTApAH 5 KbUFA JEHIHTI YITLIepAiH ChIHAKTaH OTKI3UITeH >KYMBICTAPBIHBIH HOTH-
xenepi Oenrimi [10]. 13a cyperinme AR-IIBIHBI TaNIIBIFBIMEH apMaTypallaHFaH IEMEHT IUTHTATAPIBIH
JKacblHa OalmaHbICTBl OepikTiri kepcerinreH, (5% Ttanmblk Macca Ooipiama; T/L] = 0,23-0,33) Oymap
TaOWFU aya paibpiHIa ycTaiaraH. bip KeUgaH KeiliH OynmapasiH Oactankel O0epikriri 60% TeMeHaereHairi
Oaifkanmaapl, O TANIIBIK TEH MaTPHIIAHBIH KOCBHUIFAaH ayMaFbIHAA CLITUTIK 9CEepIiH 9CEPiHEH CHIHFBIIII-
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2-cypet — Cakray Ke3iH/eTi, OIBIHBI TAIIBIKIICH apMHApPIICHIeH (GUOPOOESTOHHBIH COKKBIFa OEPIKTIriHIH 63repy KHHETHKAChI
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THIKTBIH JKOFaphl OONYBIHAH IIBIFAp. bec XKbUIMaH KeiH TYTKBIPIBIKTHIH OYy3buTybl 80% IeiliH TeMeH-
Jei .

136-cyperte 18-20°C Temmeparypaja Cyna yCTaqFaH COKKbIFA GEpIKTiri XKbLIbIHA GaillaHbICTE GO-
JIATBIH TIBIHBI TAJIIBIKTHl IIEMEHT IUIMTAChl KepeTuIreH. by kepae Oip kbLI iMNHIE TYTKBIPIBIKTHIH
Oy3butysl mamamMeH 70% Kypaiasl. byn koMmo3urrepai naiiaanany MacITaObIH KEHEHTY KEJIELIEKTE OChI
MoceTeNep i menryre OaiIaHbICTRI OOJa L.

3eprTey miHgeTTepin kacay. OTaHIBIK JKOHE HICTENIK 9lcOMET KO3/ICpPIHCH allbIHFaH aKnapart-
Tap/laH XoHE MAaTEeHTTIK aKmapaTTapAbl aHAIW3IEY Ke3iHJe, KOMIIO3UIHUSIIBIK MaTepralaapAblH OepiKTi-
TiHIH CeJIJICH KOPFAWTHIH KYPBUIBIMIAPAaFrkl MaWbICTRIPY OOWBIHINA oCepiH 3epTTey Macereci Oonmma-
FaHIbIFBl KopiHai. CenaeH KOpPFaWThIH KYPBUIBICTAPABIH JKOFaphiga KOPCETUINCH JKarJalblH OeKiTyre
apHaJFaH 3epTTey MIHJCTTEPl NONeICH/I:

- CeJJIeH KOPFaWThIH KYPBUIBICTAPABIH 9PTYPIIi XKacaH bl TYPIIEPiH Kacay;

- CeJIJICH KOPFaUThIH KYPBUTBICTApABIH OY3bUTY MEXaHU3MIEPiH 3epTTey;

- MOPTJIAHALEMEHTTI, 3JIeKTpoTepModocdap eHIIPICIHIH KaJIIbIKTapblH, MUHEPAJIbIK MaKTa >KOHE
mudep-KyOblp eHAIPICIHIH KaIIBIKTapBhIH MMiHaJalaHbIl KOMIIO3HIUSIIBIK MaTepUANIBIH TEXHOJIOTHICHIH
xacay;

- CeNJIeH KOPFalThIH KYPBUIBICTApAarbl KOMITO3UIUSUIBIK MaTepHaIAapAblH IIMKI3aT KOCHACHIHBIH
THIMII KYpaMbIH €CeNTey JKoHe aHBIKTAy, OJlap OEpIKTIKTI apTThIPaabl, MAHBICTHIpPYFa UKEM/II eTe/i, maii-
JajaHy Mep3iMiH y3apTaabl, TOKipHOeIepai MaTeMaTHKAIBIK JKOCTIapiiay 9IiCIMEH KacaIblK.

Cenden KopzaiimslH KYpuliblCapobl OAbIHOAY YIMIH KOJNOAHBLIAMBIH WUKI3am mamepuanoa-
DBIHBIH JHcaz0ailbl.

[opTaanameMeHTTiH XUMUSITBIK KYpaMbl Kenecigen 0omanpl, Macca %: SiO; — 19.45+20.2; Al,O5 —
4.4+4.9; Fe,O3 — 2.9+4.49; CaO — 60.98+66.0; MgO — 1.8+3.18; R,0 — 1.80+1.90; SO; — 1.85+3.08 Tars!
Oackanapsl Oap.

Mudepai-kyobIp oHAIpiciHiH KanabIKTapbl. XUMUIIBIK Kypambl Maccanblk %: SiO, — 20.80;
AlLO; — 3.85; Fe,053 —4.15; CaO — 50.0; MgO — 5.35; SO; — 1.65, 6ackamaps! — 16,5.

MuHepaaablK MaKTa eHIIpicCiHiH KajJabIKTapbiHa opramia guamerpi 0,6 MUKpOH OOJIAThIH YKOHE
Y3BIHIBIFEL 5-TeH 20 MM KeTeTiH, KhIIIKBUIIBIK MOy i Oap, 1,4-ke TeH OOJaThIH IIBIHBI TAJIBIFBI Ka-
Tagel. OMapabH XUMISUTBIK, KypaMbl, Macc.%-0eH: Si0, — 45,8+46,1; Al,O; — 9.4+9,84; Fe,0; — 1,5+1,63;
CaO - 37,8+39,1; MgO —2,2+2,22; SO;3 — 0,9+0,93; m..m 6acka kasraggapsel — 0,11+0,12 .

YCBIHBUIBIT OTBHIPFAH SKAHAJIBIKKA KOJJIAHBLIATBHIH (pochopabiH 3IeKTPOTEPMUSIIIBIK OHTI-
picinin marsl. OHBIH XUMHSJIBIK KypaMbl Kelecigel, maccanblk %-0en: SiO, — 40,9+44.21; AL,O; —
1,65+2,67; Fe,0; — 1075+2,6; CaO — 45,0+45,92; MgO — 1,07+3,18; SO5 — 0,3+0,5 T 6ackamapsl.

Koronbirbl KanbINThl JalbIHIAIFaH WieMeIeH (KaMbIpJaH) YATUIEp Kacajalbl, OJNapIblH 7 MXKOHE
28 ToymiK Mep3iMJeri amblK JKepHAeri KaTar jKaraalblH MalbICTBIPBIN ChIHAIl Kepeai. ChIHaKTaH OTKEH
yirinepnin Oepiktiri MemCT 310.4-81 TtamanTapblHBIH ayMaraHia OOJjaabl JKOHE IMPOTOTHI KOPCET-
KIIITEPIMEH CaJIBICThIpYFa 00JaIbl.

AJBIHFaH KOMITO3HUIIMSUTBIK MaTepHAIIIbIH OCPIKTITIHIH KOFapbl 00Tyl TUAPOTAIIUS KbUIIAMIATYMCH
XoHe MUhepi-KYObIp OHIIPICIHIH, MHHEpAIIBIK MaKTaHBIH oHe (ocdop eHmipiCiHIH IIEKTPOTEp-
MUKAaJIBIK OHJIPICIHIH INITAKThl KaJIJABIKTAPbIH KOCBIN KOCBIMINA KPUCTANIAHY OPTAJBIFBIH JKacayMeH
KaMTamachi3 etinei. ['uaporamusasiy keuigamaaysl Ca(OH),-HiH THIpPOCHIMKATTApFa KOHE THAPOAITIO-
MUHATTapFa OalIaHBICY KBUIIAMABIFBIHBIH KOFaphIIayblHA MYMKIHAIK Oepelli )KoHe, IeMEeK TaIIBIKTHIH
OCPIKTITIH CaKTaiIbI.

KoMMo3uIusIbIK KOCIIaHbl ajly TEXHOJIOTHUSACHL: MOPTIAHIIIEMEHTTI, MUHEPAJIIbIK MaKTa OHIIPICIHIH
KaJIBIFBIMEH, muQepii-KyOslp eHIpiciHiH koHe (ochop eHAIpICiHIH AIIEKTPOTEPMHUSIBIK IIIATBIHBIH
KaJABIKTapbIMeH apanacTteipansl. llIukizaT KocmackiH 90A€H apalacThIpaIbl JKOHE CyMEH JKaybIll KOSIBI.
JaiipiHIanFan KO KOclajaH YATiIep Kacaiipl, onap/sl 7 jxoHe 28 ToyIliK allbIK Keple KaTalThIIl ajbll
GYKTen ChIHAKTAH OTKi3edi. bepikrik mreri 7 Toymikreri yirige 149 kr/cm?, 28 toymikre — 155,5 xr/em’
OoJIaabl.

KoMmo3unusislk MaTepraiibl MaHbICTRIPBIN ChIHAKTAH OTKI3YIiH HOTIOKEIEPiH 1-KeCTeACH Kepyre
Oomanpl.

Bys1 yCBIHBUTBINT OTHIPFaH JKaHAJBIKTHI KOJNAAHY KYpaMbl OEpiK KOMITO3UIUSITBIK MaTepUaNIbl alyFa
MYMKIHIIK Oepemi, olapapl OHIIPICTIK KaaAbIKTapabsl MaigaiaHa OTHIPHII sKacaiIbl, OYIT KaFaai OHBIH
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1-xecte — KOMIO3HLUSIIBIK MaTepUaIIbl MABICTHIPBII CHIHAKTAH OTKI3YAiH HOTHKeIepi

Maiibicy Gepikriri

o,

KomnonenTrep Kypamsl, Macc. % meri, kr/oy?

Kypamsbr _ — -
HopTIaHeN MHHepall-MaKra mudep _T¥p6a ¢docop aexTpo . .
CHT OHIIp-Ti OHIID. TEPMUSITBIK 7 ToymiK 28 Toymik
KaJIIBIKTaphl KaJIIBIKTaphl OHJIpic-Ti IUTaK

[Ipororun 93,5 2,0 - 4.5 146 149
1 92,40 1,63 1,65 3,13 147,7 1534
1 94,52 1,61 1,27 2,60 148.2 154,2
I 94,80 1,63 1,35 3,13 1479 150
2 93,60 2,00 1,50 3,75 148,4 153,8
2 93,24 1,73 1,43 3,60 149 155
2 93,60 1,75 1,50 2,50 148.5 154
3 93,60 2,00 1,50 3,75 148.4 153,8
3 92,80 1,80 1,53 3,87 149 155,5
3 93,60 1,50 1,50 3,75 147 154,5
4 92,40 1,63 1,35 4,38 145,7 151
4 91,20 1,75 1,50 3,75 146 153,3
4 92,40 1,88 1,65 4,38 146,5 149,7
5 93,60 1,75 1,20 3,75 146,2 149,7
5 96,00 1,75 1,50 3,75 144 149,2
5 92,40 1,63 1,65 4,38 147 154,2

OHIIpY KaFMadbIH ap3aHAaTangsl >KoOHE OipME3TIAe OHEPKOCINTIK ayMaKTapAbIH SKOJOTHSIBIK MOCEe-
JIEpIiH Jie HIemin oepei.

OpOip Taxipude apHanran aOCOMIOTTIK KATEMIK (Yiox — Yecen) PETIHAC AHBIKTAJABL, ajl CABICTBIP-
Maubl Katelik naibiabK ecernmeH, 100 (Y ok — Yecen) / Yrox. PETIHIE KOPCETLII.

CrerogeHt Oenrici Oo¥BIHINTIA MaHBI3ABUIBIFBIH Tekcepy [11] kepceTkeHiHmeH, 6apnplk 16 matema-
TUKAJIBIK MOJICIIIH TaObUTFaH KO3 MUITMCHTTEPiHIH OapIIBIFBI 1a MAaHBI3/bI OOJIBIT IIBIKTHI.

QOumep Oenrici OolibiHImA Tekcepy [12] MBIHaHBI KOpCeTTI OYJI JKepleri TeHIey ToxipuOe HoTHKe-
nepiHiy Oipmet ekeHmirin kepcerti (Pumep OenriciHiH ecenTik MoHI 3,0-re TEH OOJABI, OYJI ayBICIIAIIBI
5,1 ten Oomynan kimri 6osblp oteip. ConbiMeH Katap, R2 = 0.97-0.98 Monzaepi e aJbIHIbI, SFHH, OHBIH
MOHI 1-re KakblH, OyJ1 JKarjali, aablHFaH MaTEeMaTHKAIBIK MOJCIIH Tele-TeHIITiH KOChIMINAa TYpJe
TIOJISIIIETT OTHIp OYIT (haKTOpIIap ©3repiCiHiH o-TaH +o-Fa JCHIHTI 3epTTEy MUana30HbIHA apHAIFaH.

OpOip TaxkipuOere apHaliFaH CajbICTBIPMAJIbl KATEIIKTIH anIpOKCUMAaIMIChiHa OalIaHbICThI ©3re-
pYiHiH Tpaduri KepceTiireH, Oy kepJeH KopiHreHiHAe!, KaTelik kem emec, o1 1% acnait Typ. 2—3-kec-
TenepAe KaTemKTepIiH CaHIbIK MOHI KeNTiplIreH.

2-kecte — KOMIO3HIUSIIBIK MaTepHaaapAblH KOJNAIbl KYpaMblH aHBIKTAY OOMBIHIIIA KYPTi3iIreH OHICYIepP/AiH )KOCTIaphl
JKSHE HOTIKeTepi, Oyt kepaeri Y | -KypbUIFbIHBIH MalbICyFa OSpIKTiNir, OJ1 ©3iHiH €H YKOFapFbl MOHIHE JKETill OTBIP
(7 Toyik ycTaranma Kr/cm’)

Ne AypIcTiansl Kipic [erFeIC Kemminik (kaTemnik) Kanpintsl Maciuradrars (1)
;glfge_ X1 X2 X3 X4 Yoxker. Yecerm. nff;: ; g OTI;ZCHI:IToZHL_ MaTeMig;?;:fﬂt’[gﬁeﬂLmH

1 2 3 4 5 6 7 8 9 10 11

1 94,80 | 1,63 | 3,13 | 1,35 147,400 147,5238 -0,1238 -0,0840 Ne MaHpI3bI

2 92,40 | 1,63 | 3,13 | 1,35 147,000 146,9924 0,0076 0,0052 1 473,0706

3 94,80 | 1,88 | 3,13 | 1,35 146,900 146,8954 0,0046 0,0031 2 3,8260

4 19240 | 1,88 | 3,13 | 1,35 146,500 146,5562 -0,0562 -0,0384 3 -320,9542

5 94,80 | 1,63 | 438 | 1,35 146,600 146,7070 -0,1070 -0,0730 4 -159,0778

6 92,40 | 1,63 | 438 | 1,35 145,700 145,7068 -0,0068 -0,0046 5 -276,7881

7 94,80 | 1,88 | 4,38 | 1,35 148,500 148,5355 -0,0355 -0,0239 6 -0,0401

8 92,40 | 1,88 | 438 | 1,35 148,000 148,0259 -0,0259 -0,0175 7 23,5433
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Ipooonsicenue mabauyor 2

2 3 4 5 6 7 8 9 10 11
9 94,80 | 1,63 3,13 | 1,65 148,200 148,2034 -0,0034 -0,0023 8 0,9723
10 | 92,40 | 1,63 3,13 | 1,65 147,700 147,7437 -0,0437 -0,0296 9 -1,4522
11 | 94,80 | 1,88 3,13 | 1,65 147,800 147,8753 -0,0753 -0,0509 10 0,9252
12 192,40 | 1,88 3,13 | 1,65 147,850 147,7738 0,0762 0,0515 11 0,8049
13 94,80 | 1,63 4,38 | 1,65 147,500 147,5268 -0,0268 -0,0181 12 1,4044
14 | 92,40 | 1,63 4,38 | 1,65 147,000 147,0306 -0,0306 -0,0208 13 45,5884
15 94,80 | 1,88 4,38 | 1,65 147,000 147,0356 -0,0356 -0,0242 14 91,4725
16 | 92,40 | 1,88 4,38 | 1,65 147,300 147,2625 0,0375 0,0254 15 45,9248
17 | 96,00 | 1,75 3,75 | 1,50 147,000 146,8542 0,1458 0,0992 16 -0,2948
18 | 91,20 | 1,75 3,75 | 1,50 146,000 146,0346 -0,0346 -0,0237
19 93,60 | 1,50 3,75 | 1,50 148,000 147,8949 0,1051 0,0710
20 | 93,60 | 2,00 3,75 | 1,50 148,400 148,3982 0,0018 0,0012
21 | 93,60 | 1,75 2,50 | 1,50 148,500 148,4494 0,0506 0,0340
22 193,60 | 1,75 5,00 | 1,50 148,000 147,9393 0,0607 0,0410
23 93,60 | 1,75 3,75 | 1,20 146,200 146,0841 0,1159 0,0793
24 193,60 | 1,75 3,75 | 1,80 147,000 147,0047 -0,0047 -0,0032
25 193,60 | 1,75 3,75 | 1,50 146,700 146,6751 0,0249 0,0170
26 | 93,60 | 1,75 3,75 | 1,50 146,500 146,6751 -0,1751 -0,1195
27 193,60 | 1,75 3,75 | 1,50 146,900 146,6751 0,2249 0,1531
28 | 93,60 | 1,75 3,75 | 1,50 146,490 146,6751 -0,1851 -0,1264
29 193,60 | 1,75 3,75 | 1,50 146,880 146,6751 0,2049 0,1395
30 | 93,60 | 1,75 3,75 | 1,50 146,560 146,6751 -0,1151 -0,0785
31 | 93,60 | 1,75 3,75 | 1,50 146,700 146,6751 0,0249 0,0170
JKUBIHTEHIK KaTe = -0,22656 -0,0012
Karenin opTariia MaHbI3IbUIBIFEL = -0,01133 -0,0001
Kpurepus manp3sl RkBagpat = 0,9837

3-xecte — KOMITO3UILIMSIIBIK MaTepHaiap IbIH KOJIAWIBI KYPaMbIH aHbIKTay OOWBIHILA XKYPTi3lreH eHACYJIePIiH KOoCaphl
JKOHE HOTHIKENepi, Oy skepaeri Y 2-KypbUIFBIHBIH MaibICyFa OEpiKTiri, 01 ©3iHiH KOFaphl MOHIHE KETIIl OTHIP
(28 ToyIIiK YCTANFAH YaKbITTa) KI/CM

Byrinrenneri 6epikrik meri
0, >
Komnonentrep Kypamsl, Macc.% /o’
Kypamsi MHHEpaJl MakTa | IIH(ep-KyObIPIbl | 3IIEKPOTEPMUSIIBIK
HODTIAHI- p P-KYOBIp poTep
I;MGHTH OHIIpiCiHIH OHIIpiCiHIH ¢docdop enx. 7 TaymiK 28 Toynik
t KaJIZIBIFbI KaJIZIBIFbI KaJI/IBIF b

MIPOTOTHIT 93,5 2,0 - 4.5 146 149

1 92,40 1,63 1,65 1,13 147,7 153,4

1 94,52 1,61 1,27 2,60 148,2 154,2

1 94,80 163 1,35 1,13 147,9 150

2 93,60 2,00 1,50 1,75 148.,4 153,8

2 93,24 1,73 1,43 3,60 149 155

2 93,60 1,75 1,50 2,50 148,5 154

3 93,60 2,00 1,50 3,75 148,4 153,8

3 92,80 1,80 1,53 3,87 149 155,5

3 93,60 1,50 1,50 3,75 147 154,5

4 92,40 1,63 1,35 4,38 145,7 151

4 91,20 1,75 1,50 3,75 146 1533

4 92,41 1,88 1,65 4,38 146,5 149,7

5 93,60 1,75 1,20 3,75 146,2 149,7

5 96,00 1,75 1,50 3,75 144 149,2

5 92,40 1,63 1,65 4,38 147 154,2
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pounocTs Ha Harulb, kriom2

OTHOCcHTENbHAs oKOKa B %
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Homep omeita

3-cypet — EcenTik xaHe TaxipuOenik MoHAEpAl calblcThIpy Tpaduri, 0y xepae 31 ToxipubeHiH opKaiChICbIHA apHaJIFaH,
KYpPBUIFBUIAPABIH MalbICy OCpIKTIriH 3epTTey Ke3iHAeri MoHAep albIHFaH (7 TOyJiK YCTaFaH yaKbITTa)
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Howmep onbira

4-cypet — KypputbIMaapapIH MaibicyFa OepiKTiriH 3epTTey Ke3iHaeri opoip Taxipubere apHaIraH
ANIMPOKCUMALMSHBIH CaJBICTBIPMAIbI KAaTeiri.( 7 TOyJIK ycTaraH yaKbITTa)
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IIpounocts Ha warub, kricm2

OrtHocuTenbHas omuroka B %
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Homep omerta

5-cyper — Ecenrtik xoHe TOKipHOETiK MOHAEPII calbIcTRIPy rpaduri, 6y opOip 31 ToxipuOeHiH SpKaiiChICEIHA apHAIFaH,
KYPBUIFBIIAP/IBIH MalbICy OEPIKTIriH 3epTTey ToxKipHOenepiHeH aabHAbI (28 TOyIIiK YCTaFaH yaKbITTaFbl)
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Howmep onbita

5-cypet — ©Opbip Taxipubenepre apHaiFaH, KYPbUIFbUIAPABIH MallbICyFa OepIKTiriH 3epTTey TaxipubeciHmeri
ANMPOKCUMALUSHBIH CATBICTRIPMAITBI KaTewiri (28 TOyJiK yCTaFaHAaFbICHI).
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Temne-TeH MaTeMaTHKAJIBIK MOJIENIb TAOBUIFAHHAH COH OHBI THIMII KYpaMIbl i3AecTipyre apHam mai-
nIajgaHmbIK. by skepre, Gizmep, CHI3BIKTHIK eMec OaraapiiaMaHbIH HeTi3iHae KBa3u-HBIOTOHABIK alTropuTM
omicin konmauaplk [13], om Math cad-is xyieciMeH TapaTburFaH. THIMII KypamIapIblH HOTHXKEIEpiH
aHbIKTay 12-KecTene KopCeTireH.

Kecre
Y2 — KOHCTPYKLHSHBIH Maifbicy GepikTiri (28 Toyiik imime) Kr/cm
X1mun X1mun X3mun X4mun Ymax
96,0 2 2,5 1,44 156,01
Y1 — KOHCTPYKIMSHBIH MalbICy 6epiktiri ( 7 Toyimix imimae) kr/cm’
X1make X2make X3make X4make Ymax
94,42 2 2,5 1,80 151,79

6-xecte — byran KochIMITIa, 0i3/Iep MMMHUTANASITBIK KOMIIBIOTEPITIK MOJEIIEY KYPTi3IiK, OV JKepae
TEHJCY TYPI JKoHE TaObUIFaH MOZEJb apamMeTpIiepi nainananbuiabsl. COHbIH HOTHKECIHIE Oi3/Iep canalibiK
KepceTKilke OaianbicThl Tpaduk anaplK (Mailbicy OepikTiri), o1 KypaMIbIK MOHIHEH AJIbIHIBI, OHBI
2-23-cypeTTepaeH Kkepyre 00JIabl.
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Ipounocts Ha U3rud Kr/Cm2

154.884

154.
91.2 9144 91.68 9192 92.16 924 92.64 9283 93.12 9336 93.6 93.84 94.08 9432 9456 948 9504 9528 9552 9576 96

X1AA . X1 . X172z

X1 npu ontumanbhbx X2, X3, X4

7-cypet — X-A€H alblHFaH MaibICy OCpiKTiri, oi1 X,, X3 imaoHe X4-TiH KOJIAIbl MOHACPiHIH TaObUTybIHA OaliTaHbICTBI AHBIKTAJ b
(28 Toyik ycranraHaa)
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X2AA . X2 . X277

X2 npu ontumaieHbix X1, X3, X4

8-cyper — X,-neH X , X pkoHe X, KOJaiIbl MOHIEPiHiH TaObUTybIHAAFEI MalbICyFa OEPIKTIKTIH OaiIaHBICTBI OOJTyBI
(28 Toymik ycTanranaa)
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3.4 253 266 279 292 305 3.8 331 344 357 3.7 383 396 4.09 422 435 448 461 474 487 5
2.5 X3 5

X3 npu ontumaneHbx X1, X2, X4

9-cypet — Maiibicyra OepikTikTig X3-TeH X, X, 5%oHe X4 TiH TaObUIFaH KOJaiiibl MOHIepiHe OaiaHbICThI 00Ty bl
(28 Toymik ycTanranaa)
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X4AA f X4 . X477

X4 npu ontumaneHbx X1, X2, X3

10-cypet — MaiibicTbipyFa OepikTikTiH X4-TeH X, X, xaHe X3 TiH TaObUIFaH KOJalIbl MoH/AepiHe OalaHbICTH 00Ty B
(28 Toyuik ycranranmua)
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11-cyper — X3 jxoHe X, TeH albIHFaH MalbICyFa OEpiKTiH YII ecelik Tayenainik rpaduri Oy xkepae X, sxone X,HiH OeNrijeHreH
MOHIEPiHET] TEHECTIPIJIiN TaObIIFaH KONAiIbl MoHAEpI KepceTireH (28 Toyllik ycranraH/a)
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12-cypet — X sxoHe X4TeH albIHFaH OCPIKTIKTIH MalbICYFa TOYEIIUIIK ChI3BIFBIHBIH ACHIeHI,
Oyt X xaHe X,HiH OenrineHreH MoHi Ke3iHyeri TaObuiFaH THIMAI MaHAepre TeH 0onapl. (28 Toynik ycranraHua)
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KopsoiTeinabl. KazakcTaHHBIH Tayiibpl ailMakTapblHIa CENACPAIH dK30TCHIIIK JKaFlaiaH MIBIFY Mpo-
1eci eTe KayinTi TaOWFaT jKarmaibl OOJBIN TaOBIIAAbI, ONAPIBIH Tapalxy ayMarsl oHBIH 10% Kypaiimsl.
KayinTi npouecTiH *alblIFaH OpBIHIAPBIHAA peciyOnuKkanbiH 25% IeiiHrl XaNbIKTapbl TYpabl jKoHE
oNapAbIH SKOHOMHKAJIBIK TOTEHLIMAIBIHBIH YII O6Jiri maMacklHAa KUHAKTAIFaH.

Kazipri yakpITTa Kayinrti mporecrtid naiina 0omysiHa ceOenini 00iaThiH TaOWFHU KaFmail KaObuigayra
OonaTeIH JeHTelaeH acki OThIp. IIIBFeIHIApAB OoNMapipMay OOWBIHINA JKAacalBIHATHIH Iapajap Kykeci
Oy kayinke TeH Oonmail oTelp. 1980 KbLngapel ’acanraH KayilnTi IpoLEcCTepleH ayMaKThl KOpFay ChI3-
0achel TONBIK JKar[aiiia TapalMaraH jKOHE OCHI yaKbITTa OJl €CKipin KayiraH. byn skarnmail, Oip >kaFblHaH
KOPFaHBIC OMICTEpIiHIH JXaHa TYPJICPiHIH Makga OodyblHAH 0oJjica, eKiHII JKaFbIHAH KayilTi MpoIecTep
0oJaThIH ayMaKTap/a jkaHa IIapyaliblIblK HbICAHIAPAbIH Maijga OodybIHaH, OYJI *epje TaOurar Kayir-
TLJTIr ecKepiiMereH.

KayinTi Taburm mporecTepAcH ayMaKThl JKOHE amamMaapiasl KOPFAyIObIH ChI30achlHa KOPFAHBIC
HIapanapbiHbIH OapJIBIK CIIEKTPl €HAIPIIYl THIC, OFaH ©TKEH FachIPIarbl ChI30ajapiarbl CEKIIAl IIEKTEY
OonMaybl THIC, OJ1 KepAe TeK HHKEHEPIIK KYpbUIbICTapFa JACTiHICH.

XKyprizinren ToxipuOenep/iH HOTHKEIepi, OHEPKICINTIK ChIHAKTAp, MaWbICTHIpyFa OepiK, CeleH
KOPFalTBIH KYPBUIBICTApFa apHalFaH MaTepHaJapAsl AalbIHIAy YIIiH €H JXKaKChl KypaMmIbl YCHIHyFa
MYMKIHJIK Kacajpl, OHBI KYPBUIbIC HHIYCTPHUAICHIHA Naiganany Tuimai, cedebi Oarachl 1a KpIMOAT eMec.
OnekrporepModochop, MUHEPAIIBIK MaKTa jkoHe IMM(ep-KYOblp eHAIpICTepiHIH KAIIBIKTApBIH Taiina-
JIaHa OTBIPHIN SHEPTHUS JKUHAKTANTHIH JKOHE PECYpPC CAKTaWTHIH TEXHOJIOTHSIIAP JKACANIIBL.
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7K. Hypraii, A. HaykenoBa, T. Ay6akuposa, I11. llanajgos, b. CanapranueBa
IOxH0-KazaxcraHCKuil rocy1apcTBEHHBIN yHIBepcuTeT uM. M. Ayesosa, llIsiMkenT, Kazaxcran

OPTAHU3BAIIUS MEP 3AIIMTHI HACEJIEHUS OT YPE3BBIYAMHBIX CUTYALIAM
MINPUPOAHOT' O XAPAKTEPA, TIPOXXUBAIOIIUX B BBICOKOI'OPHBIX 30HAX
PECITYBJIMKU KA3AXCTAH

AHHOTanmsl. B ciydae eciay akTHBHOCTb OMACHBIX I'€0JIOTMYECKUX MPOLIECCOB, MPUPOIHBIX (DAKTOPOB, a TAKKE
BO3/IeiiCTBUE XO3HCTBEHHOM JIEATEILHOCTH YEJIOBEYECTBA, B ATOM ClIyyae B OOJIBLION CTENEHH B BOIIPOCE OCBOCHUS
TOPHBIX U TIPEJIrOPHBIX pailoHaxX 00O0POHBI BaYKHBIX TOCYIAPCTBEHHBIX Mep 3P(PEKTUBHOTO OCYIIECTBICHHS paOOTHI B
gacTax. OnpenenseT COCTOSHUE SKOHOMUYECKOTO Pa3BUTHS OMACHBIX FE0JIOIMYECKHUX IPOLECCOB TEPPUTOPHIA, a Tak-
JK€ CTPOUTENBCTBO PA3IUUYHBIX 3[aHUI M COOPYKEHHH B JKCIUIyaTalldl0, KOTOPBIE CO3JA€T 3HAYUTENIBHBIE TPYH-
HOCTH, ¥ B 3TOM CJIy4yae MPEABAPUTEIHHO TpeOyeT NpUHATHS Mep oxpaHbl. OCyIIeCTBIEHHE MEp HHKEHEPHOH 3a1u-
THI, aHAJIU3 COBPEMEHHOTO COCTOSHHS CHCTEMBI 0€3 000POHBI, CO31aHHE CETH HEBO3MOXKHO.

B KazaxcraHne 3aluTHbIE COOPYXEHHS OT CeJiell U MAaBOJAKOB, IPEIYCMOTPEHHBIX B COOTBETCTBUHU CO CXEMOH,
Hapsily CO CTPOMUTENBCTBOM, ITyTEM OCBOOOXKICHHUS OT MaBOJKA, HO M HAXOIMIIUXCS MOJ yrpo30il MCUE3HOBEHUS
03€p B ropax KOHTPOJIUPYIOTCSI B paboTe 10 MPEeayNpeXACHUI0. B OTAEIbHBIX CiTydasiX ONacCHOCTh CENEBBIX IOTOKOB
Y CHEXHBIX JIABUH CHH3WIACh M B APYTUX CIIy4asxX NMpemayNnpeAnuTenbHble paboThl He ObUIM IOCTaBICHBI Ha HEO00XO-
JIMMBI YPOBEHb.

KiroueBble c10Ba: aBapHilHble CUTYallUH, CEJH, apMUPOBAHHBIA KOMIIO3MIMOHHBIA MaTepuall, Celd 3alluT-
Hbl€ KOHCTPYKIIMH, IPOYHOCTh KOHCTPYKIMIA Ha U3THO.
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