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Annotation. There are considered information about development optimal composition of compound materials
with industrial waste using, differed with high strength on bend for mudflow-protective constructions material using
on people protection of the high-mountain areas of the Republic of Kazakhstan at the emergency situations of natural
character in the article.

For resolution of the problem of the work the following main tasks were stayed: learning of variety of the
mudflow constructions; learning mechanism of destroying of mudflow-protective constructions; development of
technology of the compositional material with Portland cement, waste of electric-thermo phosphoric slag production,
mineral wool and slate-pipe production application, calculation and determination of optimal compound of the raw
mixture, which strength of mudflow constructions on bend improvement, length of exploitation period, mathematical
method of experiment planning.

The experimental works with physical-chemical methods complex application: X-ray- phase, analytical, elec-
tron-microscopic with electron-solution microscope JSM 63-90 LV, JED-2300 “Analysis station” Japanese firm
JOEL.

It is established optimal compound and shown calculation meanings for compositional material with the aim of
strengthened mudflow-protective constructions manufacturing.
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KioueBnbie ciioBa: cepa, OTHMMEPHAs cepa, TCHIU3CKAs CEPA, CEPHUCTHIC COCAMHECHMS, XUMHICCKUC COCTH-
HCHHSA, CCPHAS TBLTB, CYIB()UI CCPHI, KayUyK, PC3HHOBBIC H3ICINA, BY TKAHU3ATHI, BY IKAHU3YFOIIHH arCHT.

Annotamus. B craTtee paccMATPHBAFOTCA CBSACHHA O Pa3pabdOTKE OMTHMAIBHOTO COCTABA KOMITO3HIIHOHHBIX
MATCPHAJIOB C HCMOIB30BAHHCM OTXOJ0B MPOMBIILICHHOCTH, OTIHYAIOIIHACS BBICOKOH MPOYHOCTHIO HA HM3THO, UL
HM3TOTOBICHUA KOHCTPYKIHH CCNC3AIMUTHBIX COOPYKCHHH MO 3aIMHTC HACCICHHS BRICOKOTOPHBIX paioHOB Pecmy0-
muky Ka3axcrad npu 4pe3BbIYANHBIX CHTYAUMAX TPUPOJHOTO XapakTepa.

Jlnst penieHusT MOCTaBJICHHOH Iieny paboThl PENIATHCH CICAYIOINHE 33Ja41: H3YUCHUE PA3HOBHIHOCTH CEJIC3a-
IMUTHBIX COOPY)KCHHH, H3YUCHHC MCXAHH3MA PA3PYIICHHSA CCIC3AINHTHBIX COOPYKCHHH, Pa3pabd0TKa TEXHOJIOTHH
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KOMITO3HIIHOHHOTO MATCPHATOB C HCIOJb30BAHHCM HOPTIAHALCMHTA, OTXOJO0B TPOM3BOJACTBA 3ICKTPOTCPMO-
(bochopa, MuHEpaTbHOH BaTH H MH(YEPHO-TPYOHOTO MPONU3BOACTBA; PACUCT U ONMPEACICHHUC ONTHMANBHOTO COCTABA
CBHIPBCBOH CMECH KOMITO3HIHOHHBIX MATCPHAIIOB, MOBHIMIAKINNX MPOYHOCTD CENIC3AIHUTHBIX COOPYIKEHHH HA H3THO,
JUTUTETIFHOCTD HKCIUTY AaTALIHOHHOTO CPOKA, METOIOM MaTeMATHYECKOTO IUIAHHPOBAHUE IKCIICPHMEHTOB.

[TpoBeacHHE HKCICPHUMEHTATBHBIX PAOOT ¢ MPHMCHECHAEM KOMIUICKCA (DPH3HKO-XHMHYCCKAX METOIOB. PEHIC-
HO(A3HOTO, AHATHTHICCKOTO, 3ICKTPOHHO-MHKPOCKOIIMECCKOTO ¢ OMOMIBEO HICKTPOHHO-PACTPOBOTO MHKPOCKOIA
JSM 63-90 LV, JED-2300 “Analysis station” SImorckas ¢pupma JOEL.

YCTaHOBJICH ONTUMABHBIA COCTAB H MPCACTABICHBI PACUCTHBIC 3HAUYCHHA /I KOMIIO3HIMOHHBIX MATCPHAIOB
C LCJIBFO U3TOTOBJICHAS MPOYHBIX HA H3THO CETIC3aIMUTHBIX COOPYKSHHUI.

Beenenne. OcoGerHoct TEHIH3CKOTO MECTOPOMKACHHUS. BBICOKOC BHYTPHILIACTOBOC AABJICHHEC H
BBICOKAsS KOHIICHTPALWs CEPOBOAOPOAA - TPEOVIOT PEIUCHHS CIOKHEHITHMX TEXHHYCCKUX H TEXHOJO-
rudeckux 3a7a4. OCOOCHHO PELICHHSI HKOJIOTHICCKUX TPOOJICM YTHIN3ALNN CSPHI.

Beicokuii ypoBeHB coacp)kaHHS MEPKaNTaHA B TCHTHU3CKOW CHIPOH HedTH sBIeTCS Haubomee
CepBe3HOU NMPOOIEMOH, XOTS cepa SABISCTCS OJHOU M3 IMOCTOSHHBIX YacTel HE(ITH U COACPIKUTCS TTIaBHBIM
00pa3oM B BHJC OPTaHHYCCKHX CCPHHUCTHIX COCAMHCHUN, a coacpaHue OOIIEH cepbl OTHOCUTEIBHO HE
Beicokoe ot 0,51 xo 0,8 mac. %. B nporiecce ounctku ceipoit Hedtu ot ceposogopoaa TIHIO npouszsogut
3MEMEHTAPHYIO CEPY, KOTOpas SBIAACTCS B TeHru3e pe3yaprataM mepepadOTKU «KHCIBIX» HETH W rasa,
0003HAYAOIIUX COACPIKAHHE B HUX cepoBogopoaa. M3 roaa B rox pacTyT HCKYCCTBECHHBIC «TOPBD) CEPHBIX
MacCHBOB, 0K0J0 69 kr ceprl Ha | ToHHY 100BITOM HedTH. [ HranTcKue 0OBEMBI 0TX0A0B HETEAOOBINY -
cephl (CErofHd B «CEPHBIX KapTax» XpaHUTCA Ooiee 8§ MITH. TOHH HPOAYKTA) BBI3BIBACT CEPHE3HYIO 03a-
GOYCHHOCTh SKOJOTOB W MECTHOTO HACCICHHS, TAK KaK MPH MECTHBIX KIMMATHUCCKHX VCIOBHAX cepa
MOKET TIepehTH BO MHOrHE cepHbic coeauneHus [20]. [lpu komuaTHOU TemmepaType cepa crnado OKHC-
JSIETCS, HO TTOJ CHITBHBIM BO3JACHCTBHEM YIBTPadHONCTOBEIX Tyuci Ha TeHru3e mpouecc OKUCICHUS HACT
JOCTATOYHO aKTHBHO, BEPOATHO ¢ 00pa30BaHUEM KPOME CCPHON KHCIOTH PAa3THYHBIX OKCHAOB cepbl. Tem
0onee YTO MAacCHBBI CEpPBl PACMONOKCHBl B CAHWTAPHO-3AIMUTHON 30He TeHrum3ckoro raszomepepada-
TBHIBAIOIICTO 3aBOJA, 3ara30BaHHOHN 30HE, HAXOMAIIUXCSA MO BIHMSHHEM OTXOIMINUX (hakeIbHBIX Ta3oB,
coJepKaIMX VIJISPOA, BOJOPOJ Pa3IHdYHBIE METAUTBI U MHOTOEe apyroe. MIX aelicTBue ycuimBaeTcs,
KOTJa BETPHl HAIPaBICHBI B CTOPOHY y4acTka xpaHeHus cepbl [3]. Ina oxucnenus cepbl, 0COOCHHO B
JeTHEE BpEMsl CO3AAHBI «HACATBHBIC VCIOBHS». OTKPHITAs MOBCPXHOCTH MAacCHBA CEPHI, CBOOOIHBIHA
JOCTYII KUCJIOPOJA, HANWYKC MPUPOJHOrO KATaIW3aTtopa — CHIBHBIX yibTpaduoneToBelx ayuci. Ha
KOHTakTe arMoc(epa — cepa MOTYT BO3HHKHYTh MHKPO3OHBEI BBIBETPHUBAHHS PA3NUIHON WHTCHCUBHOCTH
0 BCEH MOBEPXHOCTH MACCHUBOB CEPBI, U IPH MOCTOSHHOM CHUIBHOM BETPE YACTHIIBI CEPBI MOTYT pas-
HOCHUTCS N0 BO3AYIIHOMY OacceiiHy Ha 3HAYUTEIbHBIC paccTosHud. [Ipu 3TOM OHM MOryT oceiare Ha
MOBEPXHOCTh 36MJTH, BOABI WM BCTYIATh B PCAKLNHU C APYTHMU XUMHUYCCKUMH COCTUHCHUSMHE, ITCPEXOAs
IIPH 3TO B HOBBIC BpeAHbIC BemnecTra [ 19]. [loatomy rnaBHbME MpoOIeMaMuy, BOSHHUKAOIINX TTPH JO0OBIUC
Hedtr Ha TeHrnse SBAIETCS OMACHOCTD 3arpsA3HCHHUS MOYBH U TPYHTOBBIX BOJ, PACIIPOCTPAHCHHE CCPHOU
MBUTH, & TaKKe MOCTYIIeHUEe cynsduga cepsl B atMochepy. B stoli cBsasm mpaButensctBo Kazaxcrana
noctapuno nepex TLIO zamauy nuxBHaUpoBaTh HakonMBIOHECA 3amackl. OUEBHIHO, YTO MO MeEpe
VBEJIUUCHHUS T0OBH HEQTH (IO MporHo3aM go6sva HedTu Bospactet ¢ 12 10 20 miH T B roa) npodrema
YTHIIU3ALMHN CepBl OyaeT Bee Oonee octpoit [1, 2].

B npaktuke mupoBodi He(TSHOH W ra3oBOi MPOMBIIMIICHHOCTH HUCHONB3VIOT B OCHOBHOM TPH
cnocoba MONTYUCHHUS TBEPAOH Cepel: Yelnyiuaras, rpaHymupoaHHas W komosas. Ha Tenrmse cepa
BBIIEIISIETCA B JKUAKOM BHae. Ilowick mpHMEHEHHMS CEephl BEJSTCS BO MHOTHX CTpaHaX MHpa M OJHHUM
M3IIEPCIIEKTUBHBIM HaNPaBICHUEM NPU3HAHO HCIIONIB30BAHUE €€ MPH Npom3BoacTee pesuH [18]. MHuoro
3IEMEHTAPHOU CEPBl MOTPEONICT PE3NHOBAS MPOMBILUICHHOCTD - A BYJKaHM3aluu Kayuykos. Cepa,
BXOJAIIAS B BYJIKAHU3YIOLIYIO TPYINY, 00CCIICUNBACT BYJIKAHU3ALMIO, T.C. PCBPAILCHHUE TUIACTHIHON U
BS3KOYNPYTOH PE3WHOBOM CMECH B BBICOKORIACTHYHYIO PE3WHY B PE3yJIbTaTe OOpa30BaHUS €IHHOU
MIPOCTPAHCTBEHHON CETKH C aTOMaMH CEpBI, COSAWHIIOMEH XUMHUIECKUMH CBA3SIMHM OTACJIBHBIE MaKpO-
MOJICKYITBI Kayuvka [4].

Cepa sBnSCTCS OCHOBHBIM arcHTOM BYJIKAHU3ALHH A1 OONBIIMHCTBA PE3WHOBBIX H3JCITUH, B TOM
gyucne muH. K ee KauecTBY H XUMHUYECKOMY COCTABY HPEABABIAIOTCS 0COOBIC TPeOOBaHMUS, K KOTOPHIM B
MCPBYIO OUCPEAb OTHOCATCS BBICOKAsS CTCNMECHB YHCTOTHI MPOAYKTA (MUHHMATIBHOC COACPIKAHUE BPEIHBIX
MpUMECEH — METAINIOB MEPEMEHHON BANICHTHOCTH) M BBICOKAs CTCIECHb AUCIICPCHOCTH. JTH XapakTte-
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PUCTUKHU ONPCACIAOT BYJIKAHU3AIIMOHHYI0 aKTUBHOCTBH CCPBI, CC AUCHCPrUPYCMOCTH B Kay4dyKe,
TEXHOIOTHUECKHE M TEXHHIECKHE CBOMCTBA PE3NHOBBIX CMECEH U pesnH [35].

[TocrosHHO BO3pacTaromue TpeOOBAHNA K KaYeCTBY IIHH OOVCIaBIMBAIOT HEOOXOIUMOCTh CO3IAHUS
3¢ dEKTUBHBIX KOMIIOHCHTOB PE3HHOBEIX cMece. OcoOeHHO OO0bIIOe BHUMAHUE VACTICTCS pa3paboTKe
BYJKaHM3VOMUX arcHToB. Eme B Hawane 80-X rogoB MpOLIJIOro CTONCTHS MOSBILIACH TIOJUMEPHAS CEpa,
KOTOpad 6bICTpO CTa/la MPUMCHATHCA Ha NPCANPUATUAX, BBITYCKAOMNUX IMWHBI U PC3NHO-TCXHUICCKUC
maemus [6, 7].

MeToab! HCCJI€J0BAHHA

Hawmu nposeaens! uccne1oBaHus U B JaHHOW paboTe MPEACTABICHBI PE3YJIbTATH SKCIICPUMECHTOB 110
BO3MOXKHOCTH HPUMCHCHHS TMOTUMEPHOH cepbl, MOIYYCHHOH M3 oTXoxoB Hedrenepepabotku. [lomu-
MEpHas cepa MO3BOIAET CHU3UTh KOIMUYECTBO CEPHI B PELIENITYPE HE CHIDKASA IMPH 3TOM CKOPOCTh BYIIKa-
HU3AIAH, YTO TIPUBOANT, B KOHEUYHOM CHUETE K MOBBIIMICHUIO KauecTBa pe3uH. |IprveHenne mommvepHOi
CEPBI MO3BOJIAET TAKKE BO3MOXKHOCTB PETYIMPOBATh 3JACTHUESCKUE CBOMCTBA MOMydacMbIX pesuH. Ipen-
BapUTEIBHO TEHTU3CKYIO CEPY, COACPKAINYI0 MHOTO TIPUMECEH, OUMINAIN U MEPEBOJNIN B ITOIAMEPHOE
cocrosaue. [TommvepHyro cepy nmomydani U3 paciiaBa IPH PE3KOM OXJIAKICHHH PACIIaBICHHOH CEpHI B
3akanouHoi cpeae. [lommmvepHas cepa momydacTes B BUAC JUCTICPCHOTO MOPOIIKA CBETAO0-KeATOro 1peta [ 11].

B pesunOBBEIE cMECH cepa TONMMMEPHAs BBOIIIIACH A1 YaCTHYHOM WM ITOTHOM 3aMEHBI TEXHUUIECKOH
CEPHI.

TexHonornueckuit pernament Nel2 «JI» - 2004 r. mpoussoactea nerkoBeix muH, TOO «MHTEpKOH-
muHa»; T. [emMkenT, 2005 .

TexHonornueckuii pernament Nel2 «I™» - 2004 r. npoussoactea rpy3oseix muH, TOO «MHTEpKOH-
muHa»; T. [emMkenT, 2005 .

PenenTsl NpOTEKTOPHBIX PE3UHOBEIX CMECEH NPUBEACHBI B Tabmuue 1.

TaGmmrra 1 — Perientel pe3HHOBBIX cMecel

HaumeHnoBanue Macc. u. Ha 100 Macc. 1. kaydyka
CKU-3 50
CKJI 50
Cepa TexHUUeCcKast 1,8
Cepa nouMepHast 0-1,5
Cymbsdenamug M 1,5
OraseBblii aHTHIPUT 0,3
Bemmna mpuHKOBBEIE 3,0
CTeapuHOBas KUCIOTA 2,0
AtneroHamuiP 1,0
OxTodopNN 2,0
CMOIIBL YITIEBOIOPOTHBIE 4.0
Bock 3B 1,0
Macmo ITH-6I11 4.0
Jinaden OIT 1,5
Texumueckuii yraepon 11245 55,0

[Monumepryio cepy BBOAMIH Ha I1abOPATOPHBIX BAIbLAX B KOHLC CMCLICHHUS, HA BTOPOH CTAIHH, B
LEeNAX TPEeJOTBPAIIECHUA MPEKICBPEMEHHOM ByJIKaHM3anwmu. [IpoBeneHHBIE ONBITBI TNOKA3add, HTO
TEXHOJOTHS CMELICHHS, NepepaboTka PE3HHOBBIX CMECCH M BYIKAHHM3ALUS NPAKTHYCCKH HE OTIHYACTCS
OT CTAHAAPTHOTO PEXKHMA, YKA3aHHOTO B TCXHOIOTHUYECKOM periaMeHTe. Bynkanmsanuro oOpa3nos mpo-
soaumu npu Temmepatype 155°C B teuenue 15 munyT. McnbiTanue 06pasioB Ha CTAPEHHE MPOBOIMIN B
asroknase mpu temmeparype 393°K B cpexe HACHIIECHHOro BOAsHOro mapa npu gasiacamm 0.2 MIla B
TeucHHE 40 4acoB, a TAKKE B aHAJOTWYHBIX YCIOBHAX NPH MOCTOSHHOM OPOLICHUHU 5%-HBIM BOJHBIM
pacteopom NaCl B teuenue 8 qacos [12].

— ) ——
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PesynbTaTthl ucciaeaoBaHuii

TaCmuira 2 — OU3UKO-MeXaHUUECKUE CBOYCTBA IIPOTEKTOPHBIX PE3UH

CoJieprkaHue IIOTMMEPHON cephl

Tlokazarens Macc.4. Ha 100 Macc. 4. Kayuyka
stamoH | 0,5 1,0 1,3 1,5
Harmpstxenue ripu yymuaennu 300%, Mlla 8.5 8,9 8,7 8,6 8,5
YcIioBHas POYHOCTH IIPH pacTskeruu, Ml la 20,0 19,9 20,7 208 | 212
OTHOCHUTENBHOE YJIIMHEHHE TIPH pa3pbiBe, %o 650 650 643 644 | 645
ComnpoTuBnenue pazaupy, KH/M 70 72 68 68 75
ConpoTUBIICHHE MHOTOKPATHOMY PacTsLKEHUIO IIpH v JyiHeHUH 200%, ThIC. ITHKIT 42 3,05 5,5 5,6 4.8
Hctupaemocts, I<Z[>I</M3 45 48 457 459 | 445
Teepaocts o ITlopy A, yei. e, 52 53 53 53 55

OGcyxaeHue pe3ybTaTOB

[lo pesympratam wHcCIeIOBaHWN TNOKA3aHHBIX B Ta0muue 2 Hanbonee ONTUMAIbHAS JO3HUPOBKA
MOJTMMEPHOH CEPBl MPH KOTOPOH MOCTUTacTCs MAaKCHUMYM OCHOBHBIX (DH3HKO MEXAHHYCCKUX CBOUCTB
MIPOTEKTOPHBIX pe3uH coctasiger 1,3 macc.a. ma 100 macc. 4. kayuyka. [15, 16] Ilpu 3tom B 3TanmorsOM
pelLenTe A03UPOBKA TSXHUUYSCKOH cepbl cocTasster 1,8 macce.u. Ha 100 macc. 4. kayuyka, uro Ha 0,5 Oonb-
[Ie YeM NPH NPHUMCHEHHUN OTHMEPHOU CEPBL. JTO, O BUANMOMY, OOBICHACTCS TEM UTO OIaroaaps cBOcH
AKTHBHOCTH MOJNHMMEpHAs Cepa MOJHOCTHEO BCTVIIACT B PCAKLMIO BYIKAHW3ALWH, OOpazyio IMPH 3TOM
JOBOIIBHO TAaKH MPOYHBIC CEPHBIC MOCTHUKH, Onarofaps KOTOPBIM MPOUCXOIUT YAaCTHYHOE MOBHIIICHHUH
IIPOYHOCTHBIX CBOMCTB BYJIKAaHHW3aTOB IIPH MEHbIIEH 103upoBke [13, 14].

BeiBogpl. Takum 00pa3oM, MPUMEHCHUE MOJUMEPHON CEPBI, MOJYUCHHOW M3 OTXOJOB HedTemepe-
PpabOTKH MO3BOJET VIYUIINTh (PU3HKO- MCXAHWUUSCKHE CBOWCTBA LIMHHBIX PE3UH, PeIlas ONpPH STOM H
JKOJIOTHUCCYIO MPOOICMY YTHIU3AINH OTX0A0B HETIHOH npoMbIticHHOCTH [17].

Hcemounuk punancuposanus ucciedosanui. Hemounux QuUHAHCUPOSAHU UCCEO08AHUL MEHSUZCKOL cepbl,
ouungenue U NoJyueHue NOTUMEPHO cepbl NPOSOOWIOCh 6 HAVYHO-Ucciedosamenvckoil aabopamopuu HPJIHIT
FOKTY um. M. Ayeszosa. Hemounux dhunancupoganud uccineooganus - FOKIY um. M. Ayesosa.
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MYHAU KAJIBIKTAPLIH OHJIEY OHEPKOCIBIHAE KYKIPTTI
TEXHHAKAJGIK PE3HHAJA KOJJAHY APKBLLIEI KOJAETE JKAPATY MYMKIH/IITT

I. 3. Typeoexora, A. C. Haykenora, 3. barosa, II. M. KapbLikaceIH,
C. A. Caxnbaera, A. A.Canenora, I11, K. Illanamnos, C. b. ZKymaraepa

M. Oyezos arsmgarsr OHTYCTIK Kazakcran MemuekerTik yHuBepcnteti, [lIpmvkenT, Kasakcran

Tipek ce3aep: KYKipT, MOIMMEPI KYKIPT, TeHI3 KYKIPTi, KYKIPTTI KOCBUIBICTAP, XUMISUIBIK KOCBUIBICTAp, KY-
KIpT IIaHbI, CYIb(UI KYKIPTi, KAYUIyK, Pe3CHKE OYHBIMAAD, BY IKAHM3ATTAp, BYIKAHAU3AIMS aTCHTI.

AnnoTtammst. Ocbl JKYMBICTa MYHAH 6HICY KATABIKTAPBIHBIH - KYKIPTTIH - BYJKAHIBIK JKYHE YIIIH TEXHUKAIBIK
PE3CHKE OHIIPICIHAC HWIepPy MYMKIHIILUNNH 3eprrey HoTkenepl KenrtipinreH. Mymatmsr Conrycrik-Kacmmit
afimarbiHaa, KazakctaH meresnr KOMIAHWAIAPBIMEH Oipre OipHEINE IMEePCHEKTHBANBIK MKOHE AYKBIMIBI KOOAIapPbI
JKy3€ere acsIpanpl. TeHIM3 JKOHE aTaIMbIII aHMAKThIH 0acKa KEH OPBIHAAPBIHBIH IMHKI MYHAHBI )KOFaphI KYKIPTTi 00-
JIBIN TAOBLIAIBI, SIFHH OCBIHAAFEI MYHAHIBIH MAHBI3AB O3TCHICIITI 1ICCTIe Ta3aa KYKIPTTi CYTSKTIH 30p Memiepi Oap
60 TaObITanbl. HInki MyHAHBI Tayap KaaNbIHA KEATIPY YINIH, O TA3aJAHAIBI JKAHE HOTIKEIE 3JICMEHTApIBIK
KYKIpT madga Oomampl. MyHAWABl IMBFAPYABIH APTYBIMCH KYKIPTTiH >KHHAKTATYHI da ecedi. Ka3zakCTaHgplK My-
HAMJAH IIBFATHIH 3JCMCHTAPJBIK KYKIPT-XHMILIIBIK S6HEPKOCINTIH HHIYCTPILIBIK KOCIMOPBIHAAPHI YINIH KYHIBI
MIMKI3aT 00BN TAOBIIAABI. Anaiiia MIBIHAWBI AKMKATKA CYHEHEP OO0IICAK OCHI XMMISUIBIK 3aTTHIH HET13Ti Kememi o
MYHAH IbFapy HbICAHJAPBIHBIH KAHBIHIA TANTAJBII TaCTANAAbl. TEHIH3Ae KYKIPT K6JIEMIl KaTThl OJIOKTap TYPiHIE
oAcHi >KaOIBIKTAIFAH AJAHIIBIKTAPAA, OacKama anTKaHaa - "KYKIpTTiH kapramxapsl”, cakraaaasl. KykipTTiH MBIFBIP-
napaa cakranysl - Kanaga, Mekcuka, Hunepnaamams, [Toxpma sxane AKI CHAKTHI eanepac KOIIAHBUIATHH OipACH-
Oip omic.
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KykipT, TeXHHUKAIBIK pe3eHKEe OYWBIMBIHBIH KOIIMIJIIrT YINiH BYJIKAHW3ALMIHBIH HETI3T1 arcHTi OObIT TaObI-
nagpl. OHBIH Camachkl MEH XHMILUIBIK KYPaMbIHA aHpBIKIIA TAlal KOPCETINe i, OHBIH INNHAC €H MAHBI3IBICHI IIHKI-
3aTTHIH AJAJIBIFBIHBIH (3apapibl KOCHAHBIH, AHHBIMAIBI BAJCHTTIKTIH, METANIAPABIH €H TOMCH MOJIIepl) >KOHE
JUCTICPCHAIBIK OHiK mopexkeci skataxsl. OChl MiHE3AEMECP KYKIPTTIH BY TKAHH3AMMAIBIK OCICCHAITITIH, OHBIH Kay-
YyKTa JUCTICPCHSIAHYBI, PE3CHKE KOCIIAHBIH YKOHE PE3CHKEICPAIH TCXHOJIOTHSUIBIK KOHE TEXHUKAIBIK KACHETTEPIiH
aHpIKTai b1 [TommMepItik KYKIPT penenTypagarsl BY TKAHU3AMHSHBIH JKbITIAMABIFBIH TOMCHIACTICH KYKIPTTiH CAHBIH
TOMCHACTYTC MYMKIHIIK OCpeai, aKelp COHBIHAA PC3CHKE CANACHIHBIH KOTCpimyiHe anem kejedi. [lommmeprik
KYKIPTTiH KOJJAHbICHL, OHAIPITII ANBIHATHIH PE3CHKEICPIIH HKEMILTIK KACHETTEPIH PETTEYTe MYMKIHAIK Oepemi.

MyHal KaJIIsIKTapbIHAH IIBFATHH KYKIPTTiH KOJIAHBICH, MYHAH 6HEPKACIOIHIH KAIIBIKTAPhIH KJ/IETE sKapaTy
JKOJIOTHSAIBIK MOCCICCIH IICIIC] JKOHC JOHTCIICK PC3CHKCIICPIHIH (DH3HKATBIK-MCXAHHKAIBIK KACHCTTCPIH JKAKCap-
TaJbL
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