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KHWPHUII (pancada gokTopu quccepTanusicH AaHHOTALUSICH)

Juccepranus MaB3yCHHHHI [10J13ap0Juru Ba 3apyparu. byTyH nyHéna
XO3Upru  KyHnaa, okymiagaH Mapkasuii Ocué  gaBinatiapuja  TYHNPOK
YHYMJIOPJIMTUHUHT Macaili0 KeTUIIW HATWKACW/a IIYPJIAaHUII Ba YyJUIAHUII KaOu
HKOJIOTHMK MyaMMoOJIap BY)KyJAra KeaIMokaa. byHHHT okubaTuaa mamoi TabCupuia
gy XyJayaJIapuiard TeMUAp MYl Ba aBTOMOOWIIb WYJIAPUHUHT KYuMa TYHpPOK-KyM
3appaiapy  OwiaH  KOIUIAHWINM  aXOJMHUHT  TPAHCHOPT  BOCUTaJapHaH
dolinanaHuI UMKOHUSATUHMA 4erapanad kyhmokma. Iy cababmm, kyuma TympokK
(KT) Ba xymmapuunr (KK) ro3a kucMujga KUMEBHM MEJIMOpPATHUB YCyJI OuWJIaH
cyHrpa duroMenuopanus Hynu OuiaH IIAMON 3PO3MSCUAAH XUMOSI KUITyBUH
MyCTaxKaM CTPYKTypa XOCHJI KWJIHII MyXHUM aXaMUsIT KacO 3Taju.

XKaxonma uyn Xyayuiapu Kyuma KyMIapuHU MEXaHUK, OMOJIOTUK, KUMEBUI
MycCTaxkamjaml y4yH KydmMa KyMJIapHU KHAMEBUI MeEIHOpalus KUIUIIJA,
VJIAPHUHT 1032 KUCMHJIa CTPYKTypa XOCWUJ KUJTYBYM, CYB Ba IIaMOJ 3pO3USCHIra
Oapjomr Oepa oylauraH MyCTaxKamJIOBYU-PEAreHTIap KOMIIO3ULMSICUHU SIPATUILL
Oyiinya UMUK H3MaHUILIAp oMb Oopuiamokaa. by Gopana, karra MaliioH yuyH
1032 MyCTaxkaM CTPYKTypa XOCHWJ KWJYyBYM, TONWJIMIIM OCOH CyBJa SpHUIMIaH
cupT (aon MoaanapHU TaHJAIIHM; OyHJIa Maxauldid caHoaT YWKHHIWJIApH
acocujia peareHTiaap KOMIO3MLMACHIAH (oHJalaHUIIHKM;, KydMma TYHpOK Ba
KyMJIapHA ~ MyCTaxKamJlalll — [apaMeTpiapura MOC  paBUIIA  TaHJAHTaH
MYCTaXKaMJIOBUM peareHTIap KOMIIO3UIUSACUHYU KYJIall TEXHOJIOTHSICUHU WILIA0
YUKUIIHYU acociiall 3apyp.

PecniyOnukamusna 9yn Xyayajgapd KydMma TYOpOK Ba KyMJIApUHH
MycTaxkamiam Oopacuja, KymiazlaH, CyBIa SpyBYaH IOJIMMEpIap, CUPT (aos
MoJanap, peareHtiap uIuiad 4YduKuIl OYyinuya MabliyM WIMHUN-aMaidi
HaTIKanapra spuiumiMoraa. 2017-2021 fiwinapaa  Ky3qa TYTHITaH Y30eKHCTOH
PecnyOnukacuHu sitHaa pUBOXKIIAHTUPHUIN OYiinua Xapakatriap CTpaTerusiCUHUHT
YYMHYM Ba TYPTHHYA MNYHAJIULUIAPUAA «...0HaMJjlap SIIAIIMHUHT 3KOJIOTHK
XaBOCU3NUIMHA  TabMHUHJAILL, MaulllMid  YUKUHIWJIAPHU  KalTa  WOuiam
KOMILJIEKCJIAapUHU KYypPHII Ba MOJEPHU3ALMS KWIHUII, YIAPHUHT MOJAIUNA-TEXHUKA
0a3acMHM MyCTaxKamjall.»'ra KapaTwiran MyxuM Basudanap Oenrunab
O0epunrad. by Oopana, *KymiagaH, Maxauldid TUIMOSUIAp, CAHOAT YUKHHIUJIAPH
acocula  MEXaHO-KMMEBUM  JUCHEpPrarop  ycylauaa  Kydma  KyMJIApHH
MYCTaXKaMJIOBUHM KYIIMJIMajaap KOMIO3WULIMACUHU SIpaTUIl Ba yJapHU Kyjlail
ycyiutapaa povganaHuin TEXHOJIOTUSUTAPUHN UIIIIA0 YMKUIIT MyXUM UKTHCOIUIN Ba
DKOJIOTMK aXaMHAT KacO dTaju.

V36exucron Pecny6mukacu ITpesumentunmar 2017 iimn 7 QeBpanmaru
[1D-4947-con «2017-2021 funnapna  V30ekucton — Pecry6imkacHHH
PUBOXIIAHTUPUIITHUHT ~ OemTa yCcTyBOp UHyHamumm Oyiinua  Xapakatiap
ctpareruscn» Tyrpucugaru ®apmonu, 2017 #un 23 asrycrmaru [1K-3236-con
«2017-2021 ¥Wunnapaa KUME CAaHOATUHU PUBOKJIAHTUPHIL JACTYpU» TYFpUCHAATU

1 V36exucron Pecny6nukacu Ilpesunentununr 2017 iiun 7 ¢espanmaru  I[1D-4947-con  “V36exucron

PecnyOnmkaciay sHa1a pUBOKIIAHTHPHIN OYitrua Xapakatiap crpareruscu Tyrpucuaa’” ru @apMoHn.
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Kapopu Ba Baszupnap Maxkamacunaunr 2014 itun 24 nexabpaaru Ne 363-connm
«Opon aeHrusu OYHUIArd 3KOJIOTUK odaT OKuOaTIapuHU IOMIIATHIN Oyinua
XaJIKapo XAMKOPJIMK TapaKKUETH» TYFPUCUIArM Kapopuaa, LIYHUHTIAEK Ma3Kyp
coxaga KalOyl KWIMHTaH MEbEPUU-XYKYKHI  XyxoKartiapaa OenruiiaHnraH
BazudaiapHu amaira OIIMPUIITra Ma3Kyp JuccepTalusi TaaKUKOTH MYausiH
napaxaaa Xu3Mar Kuiaau.

TagKuKOTHUHT pecny0jnKa (paH Ba TEXHOJOTMSJIAPU PUBOKIAHUIIU-
HUHI aCOCHHl YCTYBOp WHyHAMMULIAPUIra OOFIMKJMIM. Ma3Kyp TaaKUKOT
pecnyOnuka (an Ba TeXHONOTHsIIap pUBOKIAaHUIUHUHT [V. « TabuaTHN Myxodasa
KWJIUII Ba YHJAAaH OKWIOHA (OWJaNaHUID) YCTYBOp HYHanUIIWra MYyBO(QHUK
OaskapuIras.

MyaMMOHMHI YpraHwirawiauk papaxacu. Cupt ¢daon Moaganap,
MOJUAJICKTPOJIUTIIAP, THUIpOreiiap, IMOJUKOMIUICKCIAp HWINTUPOKHUIA KyuMa
KyMmiap/la CTPYKTypa XOCWJI KWJUII Ba KYJjam Oyiuya WIMUN HM3TaHUILIAPHU
K.C. AxmenoB 2.A. Apunos, ®@.JI. I'nexens, C.C. Xampaen, A.A. ArzaMxo/’Kaes,
YK. Axmeno, C.3. MymunoB, b.H. Xamumo, I.P. Hapmertona,
C.A. AGnaypaxumoB, III.A. Kynmamesa, WN.J[. DmmeroB, O.K. beiicenbaes,
b.H. HypueB Ba Oomkasap yHUHT PHUBOXJIAHUIIM YUYyH CAJIMOKJIM XHCCA
KYLLTaHJap.

KOxopu mucnepcnu 3appanap (J0i, KyM Ba OolKamap) y4yH KUMEBUUN
MyCTaxKaMJIOBUMJIApHU (CyBAa 3pyBuYaH j3iekTpoiutTiap, COM, nomumeprnap)
UIIad YMKUII Ba KUMEBUN MyCTaxKamilalll yCyJUulapy Takiug KUIMHTaH.

CyHrn Wmmapaa Kyduma Ty3IM TYNPOK-KyM JUCIEPCIApUHU  CaHOAT
YUKUHAWIAPU ACOCHUJIA SIpaTHJITaH MYCTaXKaMJIOBYM peareHT KyIIuiMaiap Ba yjap
KOMMO3ULMsUIapU €pAaamMuia CTPYKTYpJIaHTaH MyCTaxkKaM 103a XOCHJI KHWJIMII Ba
YJIAPHUHT MYCTaXKaMJIAHMII MEXaHU3MJIapu Oyiinda TaaKuKoTIap onubd Oopuiira
KYTIPOK 2bTUOOP KapaTUIMOK/IA.

AnbGarra MaBXKy[ ycy/ulap OpKaJIM WIUIATAIAAUTaH MYyCTaXKamMJIOBUH
KYIIMIMAIApHUHT HapXJapy OMp MyHYa KUMMAT, YIApHUHT CYBJIM SPUTMaTIApUHU
Taiépiam Mymkysa Ba tonuwinimu KuiinH. [y caGabmm, ky4uma Ty3au TynpoK-KyM
JTUCTIEPCHUSUTAPUHN MyCTaxKamJlalll XyCyCHUATHUTa 3ra OYJIraH camapaid KOMILUIEKC
KYLIMIMaJapHd CaHoaT YMKWHAWIAPA acoCHlla TaHJall Ba yJlapHU 103a
MYyCTaxXKaMJINTH, CyB OapIONUIUTH KaOu KOJIJIOWJ KUMEBHM XYCYCHSTIApWHHU,
MycCTaxkKamiall KOHYHHMSTIAPUHU aHUKJaIl, 4Yyal XyAdyajapura MocCJallirad
VCUMJIMK YpYFJIApUHU 3KUO YHAMPUII MUMKOHUATUHU Ky3atumi, MKJ[ (mexaHo-
KUMEBUU Jecneprauvs) ycyiuaaH (organaHud MyCTaxKamJIOBYM KOMIUIEKC
KYIIWJIMaJIapHU KYJulall TEXHOJIOTHUSCUHU UILIA0 YUKHUII MyXUM UIMHUN-aMaJIdi
Bazuda Oyaub xucoOaaHaIu.

TagKMKOTHUHI JUCCEPTANUA 0AKAPWIAETIaH WIMHNA-TAAKUKOT UIJIAPH
pexanapu OWwiIaH OOFIMKIMIU. J[UccepTanus TaAKUKOTH Y MyMU Ba HOOPTaHUK
KUME WHCTUTYTUHHUHT WJIMHUN-TAAKAKOT UIUIapu pekacura MyBoukK NeA-DA-
2019-37 «KyHFupoT cofa 3aBoJi YUKUHIAIIAPH aCOCHIa KyM Ba TY3JIH TYMPOKJIap
OYpOHJIapUHU  OJITUHU  OJIyBYM SIHTH  aBJIOJl PEAreHTIapUHH  SPATUIID)
(2019-2021i.1.) MmaB3ycuaaru aMmainil JoMnuxa Joupacuaa Oakapuiras.
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TaakukoTHUHT Makcaau byxopo-XwuBa uynm Xyayaud aBTOMOOWI WYIIapu
KyuMa TYIPOK Ba KyMJIAPMHU MyCTaxKamJjall y4yH caMmapalii KOMITO3UIUSJIapHU
uIIad YuKUIaaH noopar.

TaagkuKoTHUHT Basudaaapu:

byxopo-XuBa aBTOMOOWJ HyIapu Kyduma TYyOpoK Ba KyMJIAQpUHUHT
MUHEPAJIOTUK, KUMEBUH, TY3JIM Ba IPaHYJIOMETPUK TAPKUOUHU YPraHuUIIL;

MaxaJusiuid TUJd MHUHepalulapu, ¢EF-MOM Ba Oolmlka uWOUIA0 YHMKApHII
TapMOKJIAPUHUHT YUKUHAWIApUAaH ¢oigalianrad Xojja Kydma TYyNpoK Ba
KyMJIQPHUHT TapKUOW Ba XyCyCHsITIIapura Kapad MycTaxKamMJIOBUMJIAD TapKUOWHU
ANDIA0 YAKHIII;

UNUIad YUKWITaH MYCTaxXKaMJIOBUM TapKuOAaH ¢oimanaHud Kydma TYMPOK
Ba KyM 03ajapH/ia MycTaxkaM CTPYKTypa XOCHJI OVJIHMIIWHA YpraHuil;

MaxXQJUIM TWI MHUHEPAUIAPH Ba CAHOAT YWKUHIWIAPU aCOCHJIA OJIMHTaH
MYCTaXKaMJIOBUM  KOMITOZUIMSJIADUHUHT  MEXAaHUK-KUMEBUWA  JUCIIepraTopra
TabCUPVUHH YPraHUII;

MyCTaxXKaMJIOBUM TapKUOHU OJIMII YYyH ONTHUMAaJ MIAPOUTIApHHU TaHJAIl Ba
yHU byxopo-X1Ba MUHTaKaCUHUHT Ky4Ma TYNPOKJIApY Ba Kymiapuaa KyJUIallL

MEXaHHUK-KUMEBUM AHCHEpPrarop €pAaamMuia MaxajUlMi Tl MUHEpalapu Ba
CaHOAT YWKUHJIWJIApUra acoCJaHraH TYNPOK Ba KyMJApHU MYCTaXKaMJIOBYU
TapKuOHU Ba ynapaaH ¢GoianaHuil TEXHOJIOTUICUHNA UIITa0 YUKHIIL,

byxopo-XuBa MHMHTaKacuga KyduMma TyHpoK Ba KyMJIAPHHHT I03acuia
MyCTaxKaM CTPYKTYpa XOCWUJI KWJUII WYIW OWJIaH SKOJOTUK Ba3USITHU SXIIMJIAII
Oyiinya yopa-Ta0upiiapHu UILIA0 YUKUILI,

Bbyxopo-XuBa aBTOMOOWIIb MyJIapy TYIpOK Ba KyMJIApUHU MyCTaxKamJjaliia
UIiad YMKWITaH KOMITOZUIMSIIAPHU KOPHUM ATUITHUHI TEXHUK Ba WKTUCOIUN
caMapaJIopJIMTUHUA XHUCOOIaIll.

TaakukoTHUHT 00bekTH cudarnna byxopo-XuBa uyn Xymynaapu Kyduma
TYOpPOK Ba KyMJjapy, MaXaJUIMd TWI MUHEpajulapyd Ba CaHOAT YUKUHAWIAPU
aCcOCH/Ia OJIMHTaH MYCTaXKaMJIOBUM KOMIIO3ULIUSIIAP OJIMHTaH.

TagKUKOTHUHI TNPeIMETHHU KyuMma TYNPOK-KYMJIAPHW MaxaJUIMK TUJl
MUHEpaJUIapu, TOCCUIION Ba KaJbIIUH TapKUOIW caHOAT YMKUHIWIAPHU Ba JTUCIIEPC
3appajlapHd  Maianam  y4yH ~MEXaHUK-KUMEBUM  AUCIEpraTtop ycyJuiaa
MyCTaxKamlalll )Kapa€HH TAIIKWJ 3TTaH.

TagKukKOTHUHI ycyJuiapu. [luccepranmsga kydma TYNpoK Ba Kymiapaa
MyCTaxkKaM CTPYKTypa XOCHWJI OVIMIIMHU Taxjawil Kujdumga (U3MK, KOJUIOW]I-
KUMEBUM, aACOpOLMOH, MHMKPOCKOINHK, TPAHYJIOMETPUK, KaJOPOMETPUK Ba
CEeAMMEHTAMOH yCyJIapaaH (poiganaHuiras.

TagKUKOTHUHT MJIMHUI SHTUJIMIY KyHuaaruiapaad noopar:

byxopo-XuBa aBromMoOun Uymnapu KyumMa TYOpoK Ba KyMJIAPUHHUHT
MUHEPAJIOTUK, KUMEBUH, TY3]IM Ba TPAHYJIOMETPUK TAPKUOW aHUKJTAHTaH;

MaxajulMii  TWJd ~ MHUHEpaulapd, Kyuma  KyMJIapHH  MyCTaxKamJiall
napameTpiiapura MoC KeIyBUM CAaHOATW YUKUHIWJIApHUIaH QoimanaHrad XoJjaa
KyuMa TYNpoOK Ba KyMJIAQpHMHT TapkuOM Ba XycycusiTiapura Kapab
MYyCTaxXKaMJIOBYH TapKUO UIIA0 YMKUIITaH;



KyuMa KyMJapHH MyCTaxKamiiall Y9yH HIIIa0 YUKWITaH KOMITO3HITUSIIAp
épnamuaa mycraxkamiuru 2,2-2,9 Mlla Ba cyBra unjamiii arperatiap MUKIOPHU
72-85% Oynranuna duromMenuopanus >KapaéHUHUHT SHI MakOyJl IMIapoUTiapu
acociaraH;

MaxajulMil TWI MHUHEpaIapd Ba CaHOAT YMKUHAWIAPU acOCHUlla OJMHTaH
MYCTaXKaMJIOBUH KOMIO3ULUSIIAPHA ApaTHILIA MEXaHHUK-KUMEBUI
TUCTIEpralMsHUHT aXaMUSATH aHUKJIaHTaH;

MYCTaxKaMJIOBYM KOMIUIEKC TapKUOHU OJIMII Ba yjapaaH byxopo-XwuBa uyin
Xyayuiapy aBTOMOOWIb HYyIlapu KyuMa TYNpPOK Ba Kymjapuja KyJlanl y4dyH
MaKO0yJI apOUTIApU AaHUKJIAHTaH;

NaCl+CaCly(CaO+MgO)+roccuriosl KaTpOHHUHIONUMED TH3UMHHHHT Kydma
TYIOpOK Ba KyMJAPHUHT MYCTaxXKaMJIMK TaBCU(DMHU OIUPUIIMHUHT CHHEPTHUK
caMapaJopJIUTd AHUKJIAHTaH.

TagKUKOTHUHT aMaJIMii HATHXKAJIapH KyHuaaruiapaad noopar:

KyumMa TYNPOK Ba KyMJIapHU MycTaxkamulaml >KapaéHUHUHT OeNruiIaHraH
KOHYHUATIIADY acocuJa KaTTUK AUCIEPCIN 3appajapHu MEXaHUK-KUMEBUUI
mucnepranusa (MK]I) €pmamuna maljanaliHUHT HOAHBaHABUU ycynu Epaamuaa
panuoHa TEXHOJOTUS UIlIad YUKUIITaH;

TOCCUIION KATpOHW, MaxauMid Twil MuHepaiapu (OCHTOHUTIAp Ba
Oolkanap), NIYHUHTIEK CaHOAT YMKUHIWIApU €plaMK/ia OJIMHTaH TYIPOK Ba KyM
JTUCIIEpCIapUHN MYCTaXKaMJIOBYM KOMITO3UITUSTIAPHUHT TapKUOU SApaTUIITaH;

MK/l épmammpa xyuma TYyIpOK Ba KyMJIAPHM MYCTaxXKaMJIAUIHUHT WKKU
OOCKUYJIU TEXHOJIOTUSICH UIILJIA0 YMKUJITaH;

OJIMHTaH TaJKUKOTHUHT HA3apUil Ba aMaaui HaTWKAJIAPU aCOCHUIA PATUIITaH
TYIPOK Ba KyMJapHU MYCTaXKaMJIOBYM KOMIIO3UIUsIapAaH QoiifanaHran xoJijaa
byxopo-XuBa uyn XyAyIiapd SKOJOTMK Ba3UATHU sXIIWjam Oyiinya dopa-
Taa0upIIap UILIA0 YMKUJITaH.

TaaKuKOT HATHKAJAPUHMHT UIHOHYWIMJIMIH. Kyuma Tynpok Ba KyMJIapHU
MycTaxKamjiaml y4yyH HWIuiad YUKWITaH — KOMIIO3WMIMSUIApU  JIabopaTopus
TaJKUKOTIIApU HATHKAJIapH, UIIUTA0 YUKAPUIIl CUHOBJIAPH HaTHXXKaJlapu Ba aaOuér
MabJIyMOTJIApA TaKKOCHAHAW. TaxXJMIHUHT HKCHEPUMEHTA] HaTUXaJapUHU
CTaTUCTHK KalTa HWIUIANl YJIApHUHT XaTOJUK Japa)kacd Ba HWIIOHWIWJIMTHUHU
OaxoJiamira UMKOH Oepu.

TagKUKOT HATHXKAJTAPUHUHI MJIMHMH Ba aMajuil axamMusTH. TaakukoT
HATIWKAJIAPUHUHT WIMHI axaMUSITH TypJy TapKUOIN MYyCTaxKaM CTPYKTypa XOCHII
KWIYBUM KOMITO3UIIMOH MYCTaXKaMJIOBUMJIAPHU HILIA0 YMKHUIIAA KyuMa TYMNPOK
Ba KyMJIapHM MYyCTaxKamJlalll TapameTpiapH, YJIAPHUHT KOJUIOMJ KHUMEBUU Ba
a7ICOpOLIMOH KYpCcaTKUWiapu MYyCTaxaM CTPYKTYpPaHUHI TalllkKu OMMJI (I1amoJl,
Ky€lll WCCUKJIWIH, EFUHTapUWIMK Ba X.K.) TabcUpHUra Oapioil Oepullv OusiaH
M30XJIAHA/IU.

TaaKUKOT HATWIKAIIADUHUHT aMAIMM axaMUsSITH TWI MUHEpAJUIapu, Kyuma
KyMJIapHH MYyCTaxkKamulall MapaMeTpilapura MoC KeIyBYM CaHOAT YMKUHAWIAPU
(Tapxubua Kaabluid, HATPUN MOHJIAPUHHA CAKJIOBUM, TOCCHUIION XOCHUJIATIHN Ba X.K.)
acocusia ap30H Ba caMmapaiu TypJiau TapKUOJIU KOMITO3HMIIMOH MYCTaxXxKaMJIOBYH
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ONIUII Ba YyJ XyAyUlapuaa Kymiad Kyuma KyM AUCHEPCIApUHUHT IIaMOJI, CYyB
APO3USICUTa YUAAMIIMIUTUHY OIIMPUII OWiIaH OMp Karop/ia MaBXyJll SKOJIOTHK
MyaMMOHHM Oaprapad STHUII UMKOHUHHU Oepajiy, IIYHUHTIEK, JUCCEPTAUSHUHT
WiIMU Ba amanui Hatwkanapunan pecnyonmukanunr TKTU, TATY, TeplY Ba
0OIlIKa, NIYHUHTJEK aTpod MyXUTHH MyXodasza KUJIUII MyTaxaccuciapura yKyB
’KapaéHura KyJulania Xu3MaT KWIaiy.

TagKMKOT HATHKAJAPUHUHT aMAJUETra Taa0uK dTWIKIN. byxopo-XuBa
gysn  XyAyQUlapd  aBTOMOOWJIb HYyilapu KyuyMa TYNpPOK Ba KyMIIApUHU
MycTaxKkamJjall Y4yH caMapajld KOMIIO3WIUSUIApHU UINUIA0 YMKHUII Oyinua
OJIMHTaH WJIMHUHI HaTHXanap acoChjIa:

MaxaJUIui run MuHepaiuiapu, cupt daon mopaanap (COM), ér Ba MoitHU
KaliTa MOUIalll CAaHOATH YUKUHIWJIAPH acoCHAAa TaW€piiaHraH MyCTaxXKamJIOBYU
KOMITO3UIIHS OJIUIII Ba KYJUIAll TEXHOJOTUSCH ByXopo BUIOSATH 3K0JIOTHA Ba aTpod
MYXUTHH MyXo(a3a KMJIMII KYMHTaCHIa aMaIuéTra sxopuil strnran (Y36ekncTon
pecnyOIuKacu HKOJIOTHST Ba aTpod-MyxuTHH Myxodasza KWJIUII JaBjiar
kymuracuHuar 2021 #mn 2 aBryctoarn 04-02/8-2380-coH MabiyMOTHOMACH).
Harmxanma, byxopo-XuBa uyn Xyaymiapu Kyuma KyM Ba TYHNPOKJIAPUHU
YUYBYAHJIUTUHA KaMaWTUPHII, IIaMOJITa, CyBra YMJIAMIWINTUHUA OLIUPHUIIT KaOu
HKOJIOTUK MyaMMOHU OapTapad STUII UMKOHUHU OepraH;

KyuMa KyMJIM TYNpOKJIapia MyCTaxkaM CTPYKTypa Xocwi Oynuiimaa
¢utomenuopanuss  (YCUMIMK ~ YCTUpHILN)  KapaCHUHM  aMalira  OLIMPHII
TEXHOJIOTUACH ByXopo BWJIOATH 3KOJOTUS Ba aTpo) MYyXHUTHH MyXo(as3a KUJIHII
KYMUTacHIa aManuéTra )KOopyii >TiiraH (Y30eKHCTOH peciyOInKach SKOJIOTHS Ba
atpo-MyxuTHH Myxodaza KWKl JaBiaaT KymutacuHuHr 2021  #wn
2 asryctunaru 04-02/8-2380-con mabwiymoTHOMacH). HaTwkama, axOJMHHHT YT
Xyay[uiapy aBTOMOOWI Wyrutapunan (oujajaHUII [ApAOUTH, IIYHUHTIEK WY
YeTH/Ia uyJira YuIaMiau YCUMIIMKIAPHUHT 314 YHUIIIUTA UMKOH OepraHs.

Kyuma Kymiapia MycTaxkamiaoBUM —KYLIWJIMAdap KOMIO3UIUSICUHUHT
aacopOIus MexaHu3Mu Ba KuHEeTHK TaBcuduapu NeA-DA-2019-37 pakamiu
«KYHFUpPOT coma 3aBOoAM YMKMHAWIAPA acocuja KyM Ba Ty3Jd TYIPOKJap
OYpOHJIApUHU OJIIMHU OJIyBYM SIHTU aBJIOJ] PEareHTIIAPUHU SIPATUIID) MaB3yCHUJIaru
aMaJIMM JIOMMXaaa TypJd 4yl XyAyAu Kyuma KyM AUCIIEpciiapuaa MyCTaxkKam
CTPYKTypa XOCHJ OVIMIIMHU KUECHH TaxJuia Kuiaumiga doiganaHuaral (3'73P
®OAnunr 2021 #mn 2 wroHmarm  Ned4/1255-1612-connm  MabIyMOTHOMACH).
Hatmxana, Kyuma TynpoK KymJIapHU MycCTaxKamulamijga YJIapHUHT (U3UK-
KUMEBUM,  TpaHYJIOMETPUK  Ba  aACOpPOLMOH  XOCCAJapUHU  YPraHMII
MyCTaxKaMJIOBYM KOMIIO3UIMSl TaHJAIl Ba YJAPHUHT Y3rapuil KOHYHHUSTIAPUHU
aHUKJIAlI YCYJUTAPUHU TAaKOMUJUIAIITUPUIL KIMKOHUHH OepraH.

TaakuKOT HATHKAJTAPUHUHT anpodanusicn. YOy TaJKUKOT HaTHXallapu
13 xankapo Ba 9 pecnyOnMka wWiIMHKA-aMalduii aHXXyMmaHjiapuia MyXoKama
KWINHIY.

TagKuKOT HATWKAJAPDUHHMHI JbJOH KWJIMHraHJuru. Jluccepramus
MaB3ycu OVitnua sxamu 28 Ta uiamMuil um yom >tuirad. JKymmnanas, 6 Ta wiMui
MaKoJIa, IIyJapiaH Y36ekuctoH Pecry6mukacu Onmii aTTecTalysi KOMHUCCHACH
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TomoHuAaH auccepranusuiapauar (PhD) acocuii HaTmwkamapuHu Hamp STHII
TaBCHUsl ATWITAaH >KypHaJUIlapia 3 Tacu pecrmyOnuka Ba 3 Tacu XOPUXKUMU
KypHaJuIapJa Hallp STUITaH.

JluccepTanMsIHUHT TY3WJIMIIM Ba Xa:kMM. J[Mccepranus TapkuOu KUPHUIL,
TYpT 600, Xysoca, (oiinananuirad agadbuéTiiap pyrnxaTtyu Ba WioBaiap/iaH uoopar.
JucceprauustHUHT XakMu 108 GETHU TalKKMIT STraH.

JIUCCEPTALIMSTHUHI ACOCUM MASMYHHU

Kupum xucMua oaud 6opuirad TaAKUKOTIAPHUHT J10J13apOJIUTH, TAAKUKOT
Makcaad Ba Basudanapu, TaIKUKOT OOBEKTIapu Ba NpeaMeTrd udojanaHraH
o0ymuo, V36exucron Pecny6nukacu ban Ba TEeXHOJIOTUSJIAPUHU
PUBOMIIAHTUPUIITHUHT YCTYBOp HYHanunuiapura MyBOGUKIUTH, TaIKUKOTHUHT
WIMUN SHIAJIUTH Ba aMaJIMid HaTHOKaJIapu, OJIMHTaH HATHXKaJapHUHI WIMHKA Ba
amanuii axaMusaTu 0aéH KWIMHTaH, TAAKUKOT HATMO)KAJAPUHUHT aMajluETra Kopui
TUII XaMmJla Yol JSTWIraH WIUlap Ba JUCCEpPTalMs TY3WIHMIIA XaKUaa
MabJIyMOTJIap KEITUPUITaH.

Hucceprauustauar ""Uya xyayuiapuaa KydMa TYNPOK Ba KYMJIAPHHU
MYCTAXKAMJIAIIHUHT JKOJOIMK MYaMMoJIap Ba YJapHH MYCTaxKamJall
Hyamapu' ne6 Homianran 6upunun 6o6una byxopo-XuBa MUHTaKacuaaru Kyuma
TYNPOK Ba KyMJAPUHUHT TapKUOM Ba XoccallapH, TypJiad MycTaXKamJIOBUMJIap/aH
doiimananran XoJaa KydMma TYIpoK Ba KyMJIAPHUHT TY3WIUIIH, yJIapHU KUMEBUI
MeJIHopalys KWIMIIMHUHT UCTUKOOIIN ycyuiapu — OYinya amaOuériap Taxjiui
KHWJIMHTaH.

Ymby #yHanum Oyinya Hamp OJTWITaH WIUIAPHA —TaxXJIWI KU
HaTWKaJlapy LIyHU KypcaTaAuKH, SIKCIIEPUMEHTA TaJAKUKOTIAp YTKa3UIll, MaBXKYy/l
Ba ap30H peareHTiap &paaMujia 4uyia Xyayjlapu aBTOMOOWIL WYiapu Kyuma
TYNpPOK Ba KyMJIapHUHU OUPUKTUPHUIN OWIAH OOFJMK SHIM TEXHUK Ba HKOJOTHK
€YMMJIAPHU TOMMII Ba UIIA0 YUKHMIL 3apyp OYyiraH Baudanap MakUIaHTUPUIITaH.

HucceprauustHuHr  '"TagKUKOTJAPHUHT OasapuiiMil  TEeXHHMKACH Ba
MYCTaXKAMJIOBYM PEAKTHBJIAPHHM TAXJIMJ KHJIUII yCyJaapu'' 1ed HOMIIaHTaH
MKKUHYM O0o0uja Takpuba HaMyHajlapuHU (PU3UK-KUMEBUM TaJIKUK KWJIAIIHUHT
3aMOHABHH yCyJUIapH, TEXHOJOTUK XYCYyCUSTIapy, HAMYHaJIap TapKUOH Ba yJIapHU
yprasuiiga unulaTWiIaJurad ycyjuiap, IyHUHrAeKk byxopo-XwuBa uyn Xyayauzaa
doimananuaMaiIuran KaTTa €p MalJOHJapu KyuMa TYyNpoOK Ba KyMJIApUHU
MycTaxKamilall TapaMeTpiapyuHH VpPraHuill Y4yH Kepakih Kuxosnap O0aéH
ATUJITaH.

I'mn KyKyHIIapu Ba yJIapHUHT CYBJIM CYCIIEH3USUIAPUHU TaXJIMJI KWIAIIHUHT Y
€ku Oy YCyJIMHHM TaHJaml KydMma TYNPOK Ba KyMJIApHHHT MHUHEPAJIOTHK,
rpaHyJIOMETPUK (Iucrepc) TapkiuOu Ba PU3MK-KUMEBHIA XyCYCHSTIAPUHE XUCOOTa
OJITaH XOJIJa aMalira OWMpwiIau. XycycaH, aMajjard cTaHjaapriap Ba aaaOuér
MaHOaTapUHU TaXJIWI KWK acOoCUJa TypJid XUJl KUMEBUW peareHTIap Ba CaHOaT
YUKAHIWJIAPUHA KYIIHO rrujuiap, Kymjap Ba YJIAPHUHT CYCHEH3HSUIAPUHU TaXJIHII
KWIMIIHUHT 3apyp yCyJulapu TaHiaHau. byxopo-XuBa MHUHTaKacu Ba yHra sIKWH
Xyayiap/ia MapxyJ OyiaraH XoMm amiéHu YpraHuil, unuiad yukKapuiraH Kydma
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TYNpOK Ba KyMJIApHUM MYCTaxKaMJIOBUWJIAp YYYH 3apyp KOMIO3ULMsIIap
tannanrad; MK/ (MexaHo-kMMEBHI AuCIiepraTop) pOTOpU Ba CTATOPU OpacHaaru
OVIUIMKHUHT Xap XWJI TE3JMK Ba Ylyamiapujia WIUIAHAUrad Kydma TYNpoK Ba
KyMJIapHM MYCTaXKamMJIOBUM KOMIIO3UIMSI TAapKUOUJArd KATTUK 3appajapHUHT
MEXaHUK-KUMEBHM IUCIIeprauusacy Y4YH nabopartopus KypuiMacu
TaKOMWUIAIITHUPUIIAM Ba YPHATWIAW; Ky4dMa TYNPOK Ba Kymilapjla MyCTaxKam
CTPYKTypa XOCWJ KWIYBYM MYCTaXKaMJIOBUYM-KOMIO3ULUSUIAPHUHT  YIIUYOB
XaTOJUKIApUHU Oaxoyall y4dyH YJApHUHI OSKCHEPUMEHTA HaTWXKaJTapUHU
CTAaTHUCTHK KalTa UIUIALI yCYJIJIAPX TAHJIAHTaH.

HucceprauustHuar  'Byxopo-XuBa 4ya XyAywiapm KydMa KYMJIH
TYNPOKJAPHMHU MYCTaXKamJall :KapaéHMHU ypranum'' €0 HOMIJIAHTaH
yuuH4Yd 000Maa KyuMmMa TYNpOK Ba KyM O3achia MyCTaxkaM KarjaM XOCHII
KWIyBYM KOMIO3WLMSA TaHJIaHAM Ba KyuyMa KyMJIAPHUHT  aJCOpPOLIMOH
U30TepMaliapu HaTvxkanapu kentupwirad. Lllyaunraek, byxopo-Xusa uyn xyaynu
KyumMa TYNPOK Ba KyM TapKUOJAPUHUHT Y3Ura XOC XYCYCHUSTIApH, YJIapHU
MycTaxKamilall Y4yH TWJI CYCHEH3UsUIapu TapKUOWHHU sIpaTUI[la peareHTiap Ba
CaHOAT YMKUHIWIAPU acOoCHla TAHJIAHTAH KOMIIO3ULUSHUHI KyuMa TYNpPOK Ba
KyMJIADHA MYCTaXKaMJIAIIHUHT aCOCUM KypcaTKu4iapura TAbCUPUHU YpraHUIll Ba
yIAPHUHT OUPUKHUIIHNAA acCOCaH TOCCUIION XOCWJIAJIAPUHUHT Xamaa HedThb
nmamuadar (HII) Tabcupu Ba posMHM Ypranuil, Oaxosamn OyitMya TaakKAKOT
HaTWXalapyu KEJITUPUIITaH.

Uyn Xxyayanapy Kydma TyHOpOK Ba  KyMJIAQpUHH — MYyCTaXKamulall
MyaMMOJIAPUHU XaJl KWIMIIJIA YJIAPHUHT aJCOPOLMOH XYCYCUSATIAPUHH XHCOOTa
onumi, Oy yJapHHHT 03acHJa XOCHJ OYyJIraH KOOMKJIApHHUHT (IJICHKAJIAPHUHT)
MEXaHHUK MYCTaxXKaMJIMTura Tabcup Kuwiniiud anukiaanau. [lllyaunr yuyn byxopo-
Xua uyn xymymu KT (kyuma tympok) Ba KK (kyuma kKym)ma camapainu
MYCTaxKaM CTPYKTypa XOCWJ KWJIYyBUM KOMIIO3MIMS TaHIAIld YJIAPHUHT
a7ICOPOIIMOH XyCYCUATIAPUHU YPraHUII aXaMUSTIUINP.

1-pacmma Opon kyuma KyMJIApUHUHT CyB Oyiinua ajcopOrusicu Oup Xui
XapakTepra Ba SHT I0KopH Kuitmatra osra. Iy 6unan 6upra, byxopo kyuma Kymuaa
CyB HHUCOaTaH KYIPOK aacopOnusiaHuIM Ky3atuwiau (l-pacm, 2-3rpu 4H3UK).
Muxknop kuxaTaan Xopa3M KyMUJard aacopOlUsiiaHTaH CyB MUKJIOPH DHI KaM
Kuimarra sra (1-pacMm, 1-3rpu 4n3uK).

a0, MOTB/KT.

1,24
11, A
1.0 i M"“I’ﬂ
0.8 1 (I,Evi 2
0.6 — ]
0.4 : 1
0,2
0.2
T T | T T N R
0,0 0.2 0.4 0.6 0.8 ip 1,0 0 T 7 ZJ T 41‘) I (.(‘. e
1-pacm. Opoa kyuma Kymiaapu Ba Byxopo- 2-pacM. Byxopo-XuBa 4y xyayau Kyuma
XuBa 4yJ XyAyau Ky4Ma KymJiapura cyB Tynpok (1) Ba Kymiaapuaa (2) cyBHu
ancopoumsicu usorepmasnapu: 1-Xopaswm; OTWINIIAHUHT KHHETHK XYCYCUATIApH

2-Byxopo Ba 3-Opo.i0yiin
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Kyuma Tynpok Ba KymjapAa CyBHM CHUHTMIIMHHUHI KWHETHK XYCYCHUSTIApU
TypAau TaOUMl MUHEpPAIAPUHUHT TYHUHUII >KapaHiapu KOHYHUSTIAPUHU
KypcaTaad Ba yJapHU MycTaxkamuaml Ba OapKapOpJIAITUPHIL YYYH MabiIyM
BaKTHHU aHUKJIAIl IMKOHUHU Oepaj.

byxopo-XuBa uyn Xyayau KydyMa TYINPOK Ba KyYMIIADUHUHI CYBHHM FOTHIII
KUHETUK XYCYCUSATIapu 2-pacMia KypcaTwirad. byHIaH Kypuill MyMKHHKH,
byxopo-XuBa Kyuma Kymjapud CyBHM KyuMa TYIpOKJapra Kaparanjia TE3pOK
CUHraupaau. by kKoMmmosunusiiap CYCHEH3MSICMHU HIIUIA0 YUKApUIl Ba yJIapHU
MycCTaxKamJaml peXXUuMIAPUHH TaHJAIIIa XUcoOra OJIMHAIH.

byxopo-XuBa kyuma Tymnpokjiapujga CcyB Oyfd  aJCOpOLMSICUHUHT
n30TepMaapy CyB OyFu aficOpOIMSICH KYTapWIUIIHN Ba TYIIHIIN TAWTH/IA OJTMHTaH
KOHYHHUSITJIAp acocHuaa afcopOuust ;KapaéHUHUHT MEXaHU3MUHU aHUKJIAIITra UMKOH
oepaau.

1-xanBan
OpoJ feHru3u Kyuma KymJapu (COMHINTHPHUIN YUYYH) Ba Byxopo-XuBa uy.
XYAYAH Ky4YMa KyMJIAPUHHUHT CyB OyFH afcopOouusicu 0yiin4a CTpyKTypaBHid-

COPOLIMOH KYPCATKHWIAPH
Kyuma MoHoKkaTiam Tyl Comumrupma | FoBaknapaunr | Vpraua
KyM Xa:KMH, (am), | agcopoumscH 103aCH, yMyMHMii paauyc,
HAMYHACH MOJIb/KT (@s), moaw/kr | (S:10%), M%/kr | xammu, M¥/kr | (rep), A
Opou 6yiin 0,3 1,1 19,2 0,020 20,8
byxapo 0,24 0,84 14,7 0,017 23,0
Xopazm 0,21 0,78 12,9 0,015 23,5

Opon pgenrusu kyuma Kymuapu Ba byxopo-XuBa uyn Xyayau Kyuma
KyMJIQPUHHHT CYB OyFH aJcopOius HaTuxkanapu 1-xanBanga kentupuwirad. bynna
byxopo-XuBa uysn xXyayau Kyuma TyIIpOK Ba KyMJIADUHUHT MOHOKABATJIAp XaKMH
cyB Oyru aacopomusicu Opoll KyuMa KyMJIapuHUKHATa KaparaHaa KaMpok, Oy xoJiat
ajcopOIus TYHMHraHIMK Kypcatkuwiapua (as) 1a xaMm TakpopiiaHaau. byxopo Ba
XuBa 4yl XyAyAJIapy Kydma KyMJIApUHHUHT cUPT to3acu Opos kyuma Kymuiapuaa
(19,2 m?/xr) 5-8 m?/kr ra xam. Ba, akcuHYa, ynapHUHT yprada paguycu Opon
Kyuma Kymiaapuaan 3-3,5 A ra karra. Byxopo-XuBa uyn Xydyaum Kyuma
KyMJIApHUHT yMyMmuid roBakiap Xaxkmu Opon kyuma kymiapumgad 0,003-0,005
M3/kr ra kam (0,02 M%/KT) TUIrMHK KYPHII MyMKHH.

[ynnaii kuaub, od OOpwiIraH TaAKUKOTIAp IIYHU Kypcataauku, byxopo-
X¥Ba MHUHTaKacu KyuyMa KyMJIADMHUHT aJICOPOLMOH Xycycusriaapura kypa Opoi
JNEHru3uad nactpokaup. by byxopo-XuBa MHHTaKaCHHUHI XapakaTJIaHYBYU
KyMJIapy y4yH MYCTaXKaMJIOBYH KOMITO3UIIMSIIAp TAapKUOWHU TaHJAIIa XUcoora
OJIMHUIIIM KEPaK.

Kyuma Tympox Ba KymiapyuHu MyCTaxKamJlalll y9yH KUMEBUM pearcHTIap Ba
CaHOAT YNKUHAWIAPH TypJIapy 2->KajBajia KeATUPUIITaH.

Kyuma Tynpok Ba KyM MyCTaxKamJIOBUMJIAPK TAPKUOWHU SPaTUIl YUYH
KUMEBUM peareHTiap Ba CAaHOAT YMKUHAWIAPHU TaHIa0 OJUHAM, YIAPHUHT acocuja
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50 nmaH OpPTUK KOMMIO3WIMSJIAP OJUINI MYMKHH. byHmaii karra MuKmaopaaru
MyCTaxKamJIOBUMJIap TapKUOWHU JabopaTopusiga Xam, Jajaaa XaM YpraHulIHH
kuitmanamTupaan. [lyaun xucobra om0, 6u3 KMMEBUN peareHTIap Ba caHOAT
YUKUHAWIAPH XOCCATAPUHUHT YXIIANIIUTH, KydMa TYIPOK Ba KyMHUHI OJIMHTaH
TapKUOU MUKJIOPH acOCUa ONTUMAIIIAIITUPIUK.

2-KaaBall
Kyuma Tynpoxk Ba KyMJIapuMHM MYCTAXKAMJIAII YYyH KUMEBHMI peareHTiap Ba

CAaHOAT YMKUHAMJIAPHU TYpPJapu

MycTaxkamJI0BYH
KOMIIO3H U SIIAPUHUHT
TaJ20 KWINHAAUTAH

MycTaxkaMmyI0BUYM TAPKHOHUHT XyCYCHUSITJIAPUHHA MOC
pPaBHIIA Y3rapTHPAAUIraH KUMEBHI peareHTiap Ba
YMKHHIWJIAP TypJIapH;

XYCYCHSITJIAPH
KTK KK
- KoOuK MexaHuK-KUMEBUI B, Naz2SiOs, CaCly, JIb*, NazSiO3z, CaCly,
MYCTaXxKaMJIUTH Ca(OH): Ca(OH).
-KOOMKHHHT CYyBIa NaxSiOs, K-4, Yaudiok, I'C, | NaxSiOz, K-4, Yaudmoxk, I'C,
U IaMINIIATU HIIT HIII

- MyCTaxKamM KO6I/IKHI/IHF Ty3ra

Yuuduok, K-4, runan, KOC | Yaudnok, K-4, runan, KOC
YU IAMIIAIIATH

-KOOMKHUHT KY€

CaClz, NaSiO3, Ca(OH): CaClz, NazSiOs, Ca(OH):
HYpPJIAHUILIUTA YU JAMIIUIIATH
- OpraHuK YFUTIU CUPT oV oV
KaTJIaMU
- (puromenuopanus Yynra mocnamran Yyara mocinamras
YCUMJIMKJIAPHUHT YPYFIapH YCUMJIMKJIAPHUHT YpYFIIapH

H3ox: Kb - mucnepcmanran umkopwii 6entonut; XXb * - mgucmepcrnanran wmkopuil ep OCHTOHHTH,
l'uman — A mapkacu; ['nman™ - b mapkacu; KOC - KO-MT-15 mapkacu; KOC * - mapkacu KO-XK.

Kyuma Tynpox Ba KyMJiapHH MYCTaxKamJIOBUM KOMIIO3UIIMS TApKUOWHU
TaHJIaIaa KHUMEBUI peareHTiap Ba caHoaT YUKUHAWIapHUIaH
doiiTanaHuATaHIMTUHU 2-KaJBajlaH KYpUIll MyMKUH. ByHjaH Tamkapu, Kyuma
KyMJIQpHA ~MyCTaxKamilalija, WHAUBHUIyal peareHTiIap HWCTEbMOJIU KyuMma
TYNPOKHHU MyCTaxKamjaHuimura Hucoaran 50% rava Kytapuiaim.

KuméBuii peareHTnap Ba caHOaT YMKWHIWJIAPU ACOCHAA TaHJIAHTaH
MYCTaXKaMJIOBUM KOMITO3MIIHMSUIAP TApKUOM 3-KajBajaa KeJITUPUITaH OYnn0, sHT
tokopu Hatmwkamap KTKma Ne2-tapkubmm nmamyna Ba KKma Ne6 Tapkubmm
KOMIIO3UIIMS, SHT TIACT HATHXKA dca Kyuma TynpokK yuyH Nel-tapkuOnau HaMyHaHU
Ba Kyuma KyM yuyH No5 TapkuOiii KOMIO3ULUsIIap aHUKJIAHIH.

Anabuér manOanmapuaaH uyyn XyIayad YCUMIUKIApU YPYFIaApUHUHT YHHO
YYKUIIM y4yH KyuMma TYNPOK Ba KyM YUYyH MYyCTaxKaM KOOMKHMHI MEXaHHK
myctaxkamunrd 3,0-3,5 MIla nan ommaciuru aHuKJIaHTaH, YHIAH FOKOPHCH 3ca
VHUIIMHA ~KUWUHIAIITAPAId Ba MyCTaxkaM CTpyKTypagaru ¢Epukiap Eku
KaHaJijlapra Kupa oJIMauu.
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BHITHEOITINON HhI0IWENXBLIAW HHARIWAY 9 ModUAL BWhAY
HHdeIrWAY g9 ModUAL eWhAY ~
uomidel dersBHMHEONNOM HhIOWEIXBLIAN
HRIHBICHBL BIHI0d8 HdeIrMITHMMHE LeOHR) g4 derLHdIedd nuaynmy
redrex-g
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KTK, (1-4) 82 KK, (5-8) MyCTaXKEMII0B4H KOMIO3IpEA HAMYHATZPH
KTK (1-4) B2 KK (5-8) MycTaxKaMT0B4H KOMMOMIIA HAMYHANApH
3-pacm. XocuJ 0yiaran Mycraxkam 4-pacm. XocuJ 0yiaran MycraxKam
KOOMKHMHI MEXaHUK MYCTAaXKAMJINTHUIa KOOMKHMHI CYyBra YMJIaMJIMJIUTUTA
(MM) koMno3uusIap TAPKUOMHUHT KOMIIO3MIMSJIAP TAPKUOUMHUHT TAbCUPH
TabCHPH

3-pacMiaH IIyHU KYpUIIl MYMKHUHKH, XOCHJI OYJraH MyCTaxkam KOOWKHHHT
KyuMa TymnpoKjiapia MEXaHUK MycTaxkaMiaurd Ne2 TapkuOIuM KOMIO3MLMSAIA Ba
kyuma Kymiapaa Ne6 TapkubnM KOMOO3UMIMSUIAp MakOya e aHMKIaHIu.
[yHuHraek, KyuyMa TYOpoK Ba KyuMa Kymiiapia XOCWJ OyiraH MycTaxkam
KOOMKHHUHT CyBra YMJIaMJIMJIMTH Oyiirua KOMIO3UIMsUIap TAPKUOU YPraHuIIu.

4-pacM/IaH IIyHU KYpHUII MYMKHHKH, SHT SIXIIA CYBra yujamiid MyCTaxkKam
KOOMK Kyuma Tynpok ydyyH Ne2 TapkuOiM KOMIIO3WLIMSIA Ba KydMa KyM YYYyH
No6-Tapknbiam kommo3unusiiapa Xocwsi OyiraH, Ba SHI €MOH KYpCaTKuU4 dca
KyuMa Tymnpokiap yuyH Ne3- TapkuOnM KOMIIO3MLMSAA XaMa KyuMma Kymuiap
yuyH Ne7- TapkuOvM KOMITO3ULIMSIIA KEITUPUIITaH.

I'C kymmMyamapuHu y3 HUWTa OJraH MYCTaXKaMJIOBYM KOMITO3UIMSTHUHT
FOKOPU CYBra YMJAMJIMJIUTH YHUHT THAPOPOOUK XyCYCHUSATIApHU Ba CYyBIra YMAAMIIN
MOJIJAJIApHU ¥3 MUMra OJraH KUMEBHUM TapKuOM OWiaH U30XJIaHAIH.

Hartmxana, MycTaxkaMJIOBYM KOMITO3HIMSIHUHT TYNPOK Ba Kymuapa XOCHII
OynraH KOOWKJIApPUHUHT Ty3ra OapKapOpJIMTMHU VPTaHWII YJIAPHUHT XHU3MaT
MYJJaTUHH Y3aUTUPULI YUYH 3apyp XUCOOJaHAIH.

S-pacMIaH IIyHW KYPUII MyMKHUHKH, KYdMa TYINPOK Y4yH DHT SIXIIH HIypra
gugaMian KoOuk Nel TapkuOnm KoMmosunusaga, Kyama KyM yuyH NeS- tapkuOim
KOMIO3UIMsAa XOCWI Oynaau. OHr €MOH HaTWXajlap 3ca, KyuMa TYNPOK Y4yH
Ty3ra unjiamcu3 Kooukaap Ne3 TapkuOiau KOMIO3MLHKAA Ba KyuMma Kymiiap Y4yH
Ne7 Tapkubnu komnoszunmsiaa xocua Oynrannuru Kyzatwigu. Lynu Tabkupnanm
KEpaKK{, IOKOpU UIYpPIAHUIIHM TabMUHJIOBYM KOMIO3ULMsATIAp (aosl KaTHOH
anMalllMHAaaWrad  OupukManapaup, Oy  ylapHd  UIUad  YUMKWIAETraH
MycCTaxKkaMJIOBUMJIapra Kymumya cudaruaa ¢poialaHuil MMKOHUHU Oepau.

6-pacMmaH MIyHH KYpHII MYMKHHKH, KydMma TYMNpPOKIAp YYyH OHT SXIIH
MCCUKJIMKKA yngamin KoOoukaap Ne2-tapkuOiu KOMIO3UIUSAAA Ba KyuMa Kymiap
yayH Ne6-TapKuOIM KOMIO3UIMSAIA XOCHIT OVIaau. DHT MacT HATHXKAIH KOOMKIIap
sca Ned Ttapkubnm komMmo3unMsiza Ba Kyuma Kymiap yuyH Ne 8 TtapkubOmu
KOMITO3HLIMSIA AaHUKJIAHIH.
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KTK, (1-4) 8a KK, (5-8) MyCTaxKaM084H KOMTIO3MIBEA HaMyHANapH KTK (1-4) pa KK (5-8) mycTaxsamnos i KoMMOSHINIA HAMYHANapit

5-pacM. XocuJl 0yJran Mmycraxkam 6-pacm. Xocui1 0yJran MycraxkaM KOOMKHHHT
KOﬁI/IKHI/IHI‘ Ty3ra YMaaMmJanJauruara HCCUKJ/IMKKA YHIAMJJIWINTIHATA KOMIIO3UIUSAJIAp
KOMIIO3MUMSIIAP TAPKUOUHUHT TAPKUOMHHUHT TaAbCUPH
TabCUPH

[ynpaii kumO, YTKAa3WITaH TaAKUKOTIAp KydMma TYIOPOK Ba KymJiapja
MYyCTaxKaM CTPYKTypa XOCWUJ KWJITaH KOMMO3WLMSUIAPHUHT POJM  YJIAPHUHT
MEXaHUK MYCTaXKaMJIMTUHH, LIYHUHTJIEK, CyBra, Ty3ra Ba HCCHUKJIMKKA
YUIAMIIMITUTUHY 0ax0Jialll UMKOHUHU Oepaiu.

HMucceprauussHuHr ""Byxopo-XuBa 4y Xyayjiapu Ky4uMa KyMJapd Ba
TYNPOKJAPHMHU MYCTAXKaMJIalll Y4YyH CaMapaJii KOMIIO3MUMSAJIAPHM MILIA0
YMKHII Ba KyjJjam'' 1e0 HOMJIaHTaH TYpTUHUYM OoOuaa KyWuaaruiap OaéH
stwirad: MKJ[ (mexaHo-kumEéBuiM nucnepranus) €paaMmuia Kyduma TYHpOK Ba
KyMJapHM MyCTaxKamylalll y4yH TaKOMWUIAIITUPWITaH UKKH  OOCKUWIN
TEXHOJIOTHSIHM HIiad yukuil, byxopo-Xusa aBromoOmib iymnapuna MK/ nan
(oiinananrad XoJaa XapakaTiaHaJurad KyuMa TYIpPOK Ba KyMJIAPHUA OMPUKTUPUII
VUyH HILIA0 YUKWITaH WKKA OOCKHYIM TEXHOJIOTMSUIAPHUHT TaXXpuOa-CHHOBH
HaTWXKanapu xamJa byxopo-XuBa BWIOATHIA XapaKaTiIaHAJWraH TYIPOK Ba
KyMJIQpHHM MYCTaxKaMJiall TEXHOJIOTHUSICHHU TAKOMUJUTAIITUPHII OYiTda 9KOJIOTHUK
taBcusiap, MKJl man doligamanran xonjga Kyduma TYNpoK Ba KyMIIAapHU
OMPUKTUPUIIl TEXHOJOTHSICUHU HIIIA0 YUKW OViimdya KyTuiaa€TraH WKTUCOIUM
caMmapaJopJIvK.

Kyuma Tynmpok Ba KymJlapHH MycTaxkKamulalijga aMmalueéTaa skapaHJapHU
2 GockuyY/Ia amaira OWMPHII KypcaTHirad: OUpuHYM O0CKuYaa (GUTOMETUPALUOH
IIAKJUTAHAIM Ba, WKKMHYM KUMEBHUW MEJIHMpAIMOH Kariamu (KOOWK), SbHU Oy
KaTjlaM HCCUK HKJIMM IIapouTiIapuja (GuTOMENHpanus KaTjiaMura xumost Oyiauo
XU3MaT KAJIaIu.

Aditumn xovinzku, MK]/[naH kelWnH KOOWMK KYYMHHMHT SHaJa Ky4auuIIuHU
Ky3aTUIl MYMKHH, byxopo-XwBa 4yn Xyayau KyduMma TYyHpOK Ba KyMJIapHIa
(¢uTOMENMOpAUSHY aMaira OMIMPUII aCOCTUTHUHU  Kypuil MmyMmkuH. [y Ounan
Oupra, 2 TapKuOJIM KOMMO3UIMSAJIAD apajalliMacd KyuMa TYIPOK CTPYKTypacu
V4yH Ba Ky4uMma KymJap Y4yH 4 TapkuOiaud KOMIO3UIUSIAp apajamiMacu dHT
MakOyJIIup.

[IyHuHT y49yH  KyuMa TYNpoK Ba KyMJIADHU MYyCTaxKamyioBuu 2 Ba
4 TapkuOnM KOMIIO3UIIMSUIAp apajaliMallapuHu aMaluérra »XOpUW JTUI YYYH
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takmud kumamus, Oy dca, byxopo-XuBa uynm xyayauaa duTtoMerrnopanus
xKapaCHUHU 0O OOPHUILI SKOJOTUK Ba3UATHU SXIITUIANIH.

byxopo-XuBa uyn xyayaud Kyuma TYNPOK Ba KyMJIApUHH HUKKH OOCKUWIN
MycTaxKamilall TEXHOJIOTHICH (hUTOMETHOpalus KWIHII UMKOHUHU OepraHjiIuru
4-)anBangaH KYpUIl MYMKHWH, UIYHUHTACK, YPYFJIAPHUHT YHHO YUKHILIU
Nel rapkubnu kommosunusuiap apanammacuga — 89%, No2  Tapkubiu
kommo3uiusg— 92%, Ne3 Tapkubnau xommosunusiap apanammacuga — 83% Ba
Ned tapkubiu xommosunusiap apanammacuna -87/% Hu Tamkui 3tau. byHnax
tamkapu, No2 Ba Ned Tapkubim KOMIO3WMLMSIAp apajammMacuaa OoIlKa
apajnamimMainapra Kaparaiaa anda MakOymnaup.

IOxopuparn onuHran HatwkaizapiaH KypuHHO Typubauku, byxopo-Xusa
9yJI XyAyAu KydMa TYIpOK Ba KyMJIapy KKK OOCKHYJIM MyCTaxXKaMJylall SKOJIOTHK
BAa3UATHU CE3WJIApJM Japaxaaa AXIIWIALL, 4yJ YCUMIIMKIAPUHU E€TUIITHPHIL Ba
MaxaJiui xomami€ pecypciapu Ba YMKUHAWIApAAH (HoHganaHuIl OpKad XUMOS
TY3WIMaJapUHUHT XU3MAaT KWIUII MyAJaTHHU KYTTaWTUPUIL UMKOHUHH Oepaiu.

Hlynnait kum6, Xxap Oup Katiaam KyuMa TynpoK Ba KyMJIapHHM MKKU Ba YHAAH
KyI KaTiamid Ty3wiMajgap OwiaH, IIYHUHIJIEK MUHEpaI-OpraHuk VFUT OuiaH
MycTaxkamiaml Ba OOWHTHIN Y4YyH MyailssH BasudanapHu OaxkapaJuraH sHazaa
caMapaJid XUMOs IIAKJUIAHA U,

4-xanBan
MX/I 1aH 0/1IMH Ba KeMUH Ky4Ma TYNPOK Ba KYMJIAPHH MYCTaXKamulall
KYPCATKUYJIAPHUHUHT Y3rapuIlIu

KOMITO- MycTraxkamian KypcaTKUdiIapu
MK/I raua MK]JI nan keiuH
O6bexr | orab MexaHuk cyBra Mexanuk CyBra
apaJant
vacy | MYCTaXKaMJIUTH, | UH/AMITHITH pH | mycraxkamnury, | ungamiu- | pH
MIla ru,% MIla nmru,%
I 1 3,0 70 9,2 3,8 74 9,1
I 2 2,2 72 8,7 2,6 78 8,8
111 3 3,2 90 9,0 3,5 92 9,1
T1IT 4 2,9 85 8,8 3,1 87 8,7

3 Ba 4 okamBajulapJard  HaTIDKAIApAaH [OJUMep  OOFJIAHWIIHUHT
KOHIICHTPAIUS OIIUIIY OWJIaH KOOMKHUHI MYCTaXKaMIIMTWHU OIIUIIWHU KYpHII
MYMKHH, Oy 3ca KyuMa Kymuyiapia CTPYKTypa XOCHJ OYJIHI KUHETHKACHHUHT
Yyrapumm  Owran  Oofnuk. LlyHWHrAek, MycTaxKamjiOBYM — KOMITO3UIIHS
CYCHECH3WSICHHM Tai€pramia KYIIWIaAural peareHTIapHUHT KeTMa-KeTIUTuaa
OMPUHYU TOCCUIOJI CMOJACHHUHT KYIIWIMIIN aXaMUSATIA XucoOmaHaau. bynma
UIIKOPUH Ba WIIKOPHHA €p MeTajulapu KaTHOHJApW dpUTMaaa TapKHOuaa IMoJsip
(GyHKIMOHAN Tpymmara sra OyiraH IOKOpHU €F KHCIOTallapu Ba KUMEBUN aKTUB
roccunon Owian Ooriananu. lllyHuHIrIEK, Kapama Kapiid UOHJIapHUHT (HMOHJIAp
Na:, Caz», Mg#) KyMm 3appajapy [03a KHCMHTa MHrpamnus OYJIUIIN XucoOura
TOCCHIIONI CMOJIACH Ba €F KHCIOTAJIAPUHUHT aJCOPOIIMOH MOJIEKYyJIaiapy OWIaH
Komitekc oupukma xocua kuiaan. by aca NaCl + CaCl, (CaO + MgO) + roccurion
KaTPOHHU+ITIOIMMEP TU3UMHUHHMHT KydMa TYNPOK Ba KyMJIAPDHHHT MYCTaXKaMJIUK
(aoJUTUTUHYU ONIMPHUIIUHUHT CHHEPTUK CaMapaJIopIUTruHi HAMOEH KUJIa Iu.

17



, o . ) g | 6)

7-pacm. KK HaMyHACHHUHT 3J1eKTPOH MUKPOCKONUK TACBUPJIAPH:
a) MmycTaxkamiioBun komno3unusa Kymmiamaranaa 0) KK napaa 4 rapku6an
KOMIIO3UIMS KYIIWITaHAATH KYPUHMIIN.

7-pacMia KEITUPWITaH MYCTaXKaMJIOBYM KOMITO3HUIUsIAp EpaamMuaa Kyduma
KYMJIAQPHU MYCTaXKaMJIMK KOHYHUATIAPUHU 3JIEKTPOH MHUKPOCKOIMK TacBUpJap
XaM TaCIUKJIanIIH.

S-’KaBaj
byxopo-XuBa uyJ XyayAu Ky4Ma TYNPOK Ba KYMJIADWMHU TaBCHUS
ITHWIAECTIAH UKKHU KATJIAMJIN MYCTAXKAMJIAIIHUHT IKOJOTHK CaMapaJopJaIuru

DKOJIOTUK OMUJLIap OKOJIOTUK caMapaopiIuK V T4OBIAPHUHT KMIMATH Ba
KypcaTruiu OupiHMKIapu
I. Atmocdepa -4aHTI Jucnepciaapy Kamasau, 18 nan 7% raua
-Kuciopoa MUKaIopu omaam. 3-5% ra
Il. Tynpox - TYOpoK TapkuOuga MuHEpai- 10-12 % ra

OpraHUK YFUTIIAp MUKIOPH OPTaH,
-  KOOMKHUHT  MEXaHUK  KYy4H

opTaju; 3-5MlIlara

-KOOMKHUHI KaJIUHJIUTY OLIAJIH; 20—-30 MM ra

- KOOMKHUHT HAMJIUKKA KapIIVIATH

OpTaJIy. 10-15%ra
I, Ycumnuk - YCUMIIMKJIAPHUHT yeum 1,2-1,4 mapra

YKAJTAJUTUTY OLIAH

- VCHUMIIMKJIQPHUHT 3WY  YCHUIIHN 5 nan 10 raga

HaTIKacuaa TYIPOKHUHT

MYCTaxKaMJITUTH OIIIa]IH;

- yyn xynynu KTK Ba KKnapununr 20-30% rava

IaMOJT Ba KYPFOKYIMIAKKA

KapHIWJINTU Kydasau.

S5-xkamBangaH KYpUIl MYMKHHKH, aTpod-MyXHT caMapaJopiuruHu
00BEKTHB 0axojall y4yH arMocdepa, TynpoK Ba YCUMIMKIAPUHHU STOHA TH3UM
cudaTtuaa ypraHaaurad KeHI KaMPOBIIM €HIANTYBHH KYJUTaIll KEPaK.

Yoy ninuHr axkyauil xynocacu KK Ba KTK napHu mycraxkamiam ydyH
UIUTad YUKUITaH UKKU OOCKUWIM TEXHOJOTUSHUHT UKTUCOIUNA caMapaJopiIuruHu
Oaxonamn xucoOjaHaau. byHna, maciabKu OJIMHTaH HATHXKaJlap TaIKHKOT OJIMO
OopwiIran Xyayana >KOpWid STUITaH HaTIKaJlap KeTMa KeTJIUTU OYnn0O, aBBalTH
MabiayM KK Ba KTK nmapaun Mmycraxkamiaii TEXHOJIOTHSCH OMJIaH CONMUIIITUPHUIITAH.
bu3z ToMOHUMU3MAaH amanMETra KOPUH OTUIl YYyH WIUIA0 YWKWITAH
TEXHOJOTUSIHUHT HKTHCOAMM CcaMapaJopiiurd KyWHuJard TEHIJIaMa acocuaa
XUCOOIaHIN.

=[G -C,)-E-K] 4; (1)
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by epna: C1 —MabiayM TEXHOJIOTHS acoCHa OJMHTaH MYCTaXKaMJIOBYMHUHT
TaH Hapxu, MUHT. cyM/T; Co—taxin( sTunaérraH TEXHOJOTUS acocuJa OJMHIaH
MYCTaXKaMJIOBUMHUHI TaH HAPXH, MUHT. cyM/T; E — HopMaTuB Ko3(duLMEHT
(tapmoxyiap yuyH); K — xanmran xapaxkar, MHHT cyM; A — MyCTaXKaMJIOBYHHH
UILIA0 YUKAPUIIHUHT WHJUIMK MUKAOPH, T.

IOxopunarn Tenrmama acocuyga xucoOnamr  €paamuga 1 ToHHa
MYCTaXKaMJIOBUM KOMIIO3UIMS MIUIA0 YMKAPUIIHM aMajira OLIMPUITAHINTU
TYFPUCHIATH MabIyMOTNIap 6-)ka/iBania KeNTUPUIITAH.

6-xanBan
1 Tonna KK Ba KTK siapHu MycraxkamMJIOBYMHHE TAKJIH( ITHIAETIaH HKKH
0OCKMWIN BA MABKY/A TEXHOJOTHSAA OJUIIHHHI XHC00 KUTOOH

Taxmud
Mabnym N
XoM anié HomH UBHPH' TEXHOJIOTHUS Jruiactran
Yymaamaa acocia TEXHOJIOTHUS
acocuza
|. Xom amé: cyM
Ackanut-6enronut (I'py3ust) 80000 -
K-4 (K-6 éxku YHudmox) 10000 8000
Ca(OH)2, CaClz 6000 10000
NazSiO3-nH20 8000 4000
MpautoHadpT 70000 -
OpraHuk YMKWHIUIap - 2000
Hapb6axop 6eHTOHUTH - 10000
I"occumnon cmonacu €xku HeTH mam - 5000
Kamu: 174000 39000
Il. icCKIMK SHEPrUsICH XapaXKaTH: cyM
byr 8000 8000
DIEKTPOIHEPTHUS 6000 10000
Cys 4000 4000
Kamu: 18000 22000
I1l. i1 xaku Ba TynoBiap: cym
W xakun 7000 7000
W1 xaky yayH Xucod Kuto0 840 840
Kamu: 7840 7840
IV. Kymmmua xapaxatiap cyM 12000 14000
V. TpancnopT xapaxaru cyM 10000 15000
VI. bomika xapaxxatiiap CyM 8000 6000
VIl. Nmma® yukapumgaH Tamkapu cyM 4000 4000
Xapaxariap
Xapaxat HapXu cyM 233840 107840

Hemak, byxopo-XuBa wmuHTakacu uyn xyayaun KK Ba KTK Hu
MyCTaxKamiiall Y4yH UIuiad YUKWITaH UKKA OOCKUYINM TEXHOJOTUSIHUHT HUJUIUK
capdu innura 5000 TOHHAHU TALIKWIT 3TAJIU:

3 = [(233840 — 107840) — 0,15 - 50000] - 5000 = 592500000

éxu rnnura 592,5 muH. cym.
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Mynnait kw6, KK Ba KTK Hu MycTaxkamumam ydyyH unuiad 4UKUITaH
MYCTaXxKaMJIOBUM  KOMIIO3ULUSHU OJIUII  TEXHOJOTHUACUHUHI  HUJUIMK
caMmapagopJuru vunura 592,5 MITH. CYMHU TallIKUJI 3Tau.

XVYJO0CA

Juccepranusi WIIMHUA OaKapwiMIIKMIA KyHUJarn acoCMil WIMHMA Ba aMaiuid
HATWXKaJap OJIMHTaH:

1. Bbyxopo-XuBa XyAayauaard Kyuma TYOpOK Ba KyMJIQPHUHT TapKuOH,
XOCCAJIAPUHUHT Y3UTa XOC XYCYCHATIApH aHUKJIAHUO, KyuMma TYNpPOK-KyMIIAPHU
OMPUKTHUPYBUM caMapalid MYCTaXKaMJIOBYM KOMIO3MUIMUIAD TapKUOW TaBCHs
JTUJITaH.

2. byxopo-XwuBa Ba Kypurad OpoJi JE€HTH3U XyAyAJIapy KyuMa KyMJIapHUHUHT
cyB OyFu ajcopOuusicu Oyin4ya COMUIITHPMA CUPT to3acu (S), TYUHMHUIIT XaKMH
(as) ypramunmu. Bynna Byxopo kymmpa 14,7 m%/kr; Xopasm kymuaa 12,9 mM?/kr;
Kypuran OpoJl JeHTu3M Kyuma Kymiaapua 19,2 M2/Kr; MHKPOFOBaKIap XaKMHU
aacopOmus xaxxmura Hucoatan Opoi KyM HamyHanapuna byxopo kymu-64,7% Ba
Xopa3m kymura 73,33% HucOaTaH I0OKOpY YKAHIUTH acociad Oepuiiu.

3. byxopo-XuBa XyAyau Kyuma TyOpoK Ba Kymylapura CYBHUHT FOTHJIWILI
KMHETUKACU YypraHwinO, Kyuma TYNpOKKa HUCOAaTaH KYMHHUHI CYB FOTHII TE3JIUIU
2,5 MapTa KaM 3KaHJIUTY acocaad Oepuiiras.

4. Taunanran komnozunusuiap (COM, kuMEBUI peareHTiap, CyBla dpyBUYaH
CaHOAT YWMKHHAWJIAPH) TabCUPUAA MYCTaxKaMJIaHTaH KyuMa TYHOPOK Ba KyM
r03acuia Xocui OYiraH r03a MyCTaXKaMJIMTHMHHUHI IIaMOJI 3pO3HsicCUra HucOaTaH
TYPFYHJIUTH, KY4YMa KyM-CYB-KOMIIO3HUIIUSI CHCTEMACH CTPYKTypa XOCHJI KUJIYBUU
KyuMa KyM Ba TyNpoKJapra KymuiaaéTraH Kylmumuaaap sS’bHU THJI MHUHEpaJUIapH,
TapkuOWIa Kaiblui cakjioBud caHoaT uukuHauiaapu, ['C Ba COM xucobura
OIIITAHJINTU acocyiad Oepusira.

5. Kym 3appanapuHuHT MyCTaxKamJIOBUM KylIuMyanap OujaH y3apo TabCUpu
MEXaHU3MU YpHATUIIIHN. bynna NaCl+CaCly(CaO+MgO)+roccumnon
KaTPOHUTIOIUMED TU3MUMHUHUHT MYCTaXKaMJIUK (AOJUTUTUHU  ONIMPUITHUHT
CUHEPIrUK camMapaJopiIurd Ky3aTHIITaH.

6. bupuHuM KatmamM MHUHEpaI-OpraHuK YFUTIApAaH, UKKUHYMCH HATpUN Ba
KJIBLIMMHK ¥3 WYMra oiral OMpPUKTUPYBUMIApAAH MOOpaT Oynuo, Kyuma TYNpPOK
Ba KymJIapJia MKKU KaTJIaMJId MYCTaxKaMJIAITHUHT caMapaJopJIurd aHUKJIaHTaH Ba
TaBCHSI TUJITAH.

/. Wmna® 9YUKWIATaH TEXHOJOTUSHUHI  SKOJOTMK Ba  MKTUCOAMM
camapaaopiura byxopo-XuBa MUHTaKACHHUHT KyuMa TYNpOK Ba Kymiiapuaa Oup
KaTJIaMJTi MyCTaxKamiail OMJIaH COMUINTUPUO U30XJIaHTaH.

8. KTK Ba KKnapHu MycTaxkamMJIOBUWJIAPHHU OJUII TEXHOJIOTHUSICUHU >KOPUI
STUILIJAH OJIMHTaH UKTUCOAUM camapalopiuik 592,5 MIH. CYMHM TAlIKWJI 3TUILIA
aHUKJIaHTaH.
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HAYYHBIA COBET DSc.03/30.12.2019.K/T.04.02 TIO ITPUCYKJIEHUIO
YUYEHOH CTENEHU TP TAIIKETCKOM XUMMKO-
TEXHOJOI'MYECKOM MHCTUTYTE

UHCTHUTYT OBIIEW U HEOPTAHUYECKHWH XUMUH

AIN30BA HAPTU3A 3AMUPOBHA

PA3PABOTKA U IPUMEHEHUE 3®®EKTUBHBIX KOMIIO3UIUIA
JJIA BAKPEIIVIEHUSA TOABUKHBIX IECKOB U ITIOYBOI'PYHTOB
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BBEJIEHUE (anHoTanmus aucceprauuu 1oKkropa ¢punocopuu (PhD))

AKTYaJIbHOCTh M BOCTPEOOBAHHOCTH TeMbl auccuaanun. Bo Bcem mupe,
BkItouas B lleHTpanmbHOW A3uM BCIEACTBUE CHUXEHUS IUIOJIOPOJIUSI TOYBBI
MOSIBJISIFOTCSL  OKOJIOTMYECKHE MPOOJIEeMBbl 3aCOJICHUSI W  OINyCThIHMBaHUA. B
pe3yabTaTe 4yero moj BO3JECUCTBUEM BETpa B MYCTHIHHBIX pallOHAX OrpaHUYHBACT
BO3MOKHOCTb ~ HCIOJIb30BAHUSI  JKEIE3HOJOPOXKHBIX M aBTOJOPOXKHBIX
TPAHCIIOPTHBIX CPEACTB HaceleHus. [lo3ToMy BaxXHO €O3[aThb MPOYHYIO
CTPYKTYpPY, 3AIIMIIAIONIYI0 OT BETPOBOM M BOJHOM APO3UU METOAOM XHUMHUYECKOU
MEJIMOopaluy, a 3aTeM NyTeM (UTOMEeNuopaluu Ha TOBEPXHOCTH IMOABUKHBIX
nouBorpyHToB (I1I1T") u meckor (I1IT).

B mupe nns MexaHW4ecKoro, OMOJIOTMYECKOro, XMMHUYECKOTO 3aKperyIeHUs
MOJBWKHBIX TIECKOB TMYCTHIHU TMPU XUMHUECKONM MeEIUOpaluu MPOBOJATCS
Hay4YHbIE MCCJEAOBaHUSA IO CO3JJaHUI0 COCTaBa pPEareHTOB-3aKPEIUTENCH,
CITIOCOOHBIX MPOTUBOCTOSATH BOJHOU M BETPOBOM 3p03uH, 00paszysi CTpYKTYpy Ha UX
MOBEPXHOCTU. B CBs3U C 3TUM, BBIOOp JIETKO PacTBOPUMBIX BOJOPACTBOPUMBIX
MMOBEPXHOCTHO-aKTUBHBIX  BEIIECTB,  OO0Opa3ylollue  TBEPAYIO  CTPYKTYpPY
MOBEPXHOCTH ISl OOJBIION TIJIOMIAIA; B TOM YKCJIE MCIOJIb30BAHUE KOMIIO3UIIUMA
peareHTOB Ha OCHOBE MECTHBIX IPOMBIILJICHHBIX OTXO0JIOB;, HEO0XOIUMO
000CHOBaTh pa3pabOTKy TEXHOJOTHU TMPUMEHEHHUS COCTaBa 3aKPEIUISIONUX
peareHToB, MOJAOOPAaHHOTO B COOTBETCTBHM C TapaMeTpaMu YIPOUYHEHUs
MOJABUKHBIX IOYBOTPYHTOB U TIECKOB.

Ha cerogusimHuii IeHb B LENSAX YKPEIUIEHUS MOABUXKHBIX MOYBOIPYHTOB U
MECKOB  IMYCTHIHHBIX PAWOHOB CTpaHbl, BKJIIOYas pa3pabOTKy pEarecHTOB,
BOJOPACTBOPUMBIX IMOJIUMEPOB, MOBEPXHOCTHO-AKTUBHBIX BEIECTB JOCTHTAIOTCS
OTPE/ICIICHHBIE HAyYHO-TIPAKTUYECKUE pe3ysibTaThl. B TpeTbeM u 4YeTBepTOM
HamnpaBieHusix CrtpaTeruu AEMCTBUU MO AanbHeilieMy pa3BuTuio PecnyOnuku
V30ekucran Ha 2017-2021 roapl BaXHO «...00€CII€UYEHHE DKOJOTHUYECKOU
0€30IaCHOCTH JIIOEH, CTPOUTENIHLCTBO U MOJICPHHU3AIUS KOMITJIEKCOB 0OpaIlieHusl C
OTXOJaMH, YKPEIUIEHHE HMX MAaTepHalbHO-TEXHMYECKOH 0asbpi»!  ompeneneHsl
¢yHkuuu. B cBA3M ¢ 3TUM 00JIbIIIOE IKOHOMHYECKOE M IKOJIOTMUECKOE 3HAUCHHE
MMEEeT pa3paboTka TEXHOJOTHM CO3AaHUs KOMIMO3UIUM JJIsl  3aKperieHus
NOJABMKHBIX TIOYBOTPYHTOB W I[ECKOB HAa OCHOBE MECTHBIX OTXOJOB,
IPOMBIIIICHHBIX OTXOJI0B ¥ X yI00HOE UCTIOIh30BaHUE.

HUccnenoBanne  maHHOM — auccepTaliMd B ONPEACIIEHHOW  CTENEHU
CIIOCOOCTBYET  pealM3alMu  3a/Jad, II0CTaBJICHHBIX YKa3zoMm Ilpe3maeHta
Pecniyomuku Y36exuctan ot 7 despans 2017 roma Ne [1dD-4947 «Crparerus
JEUCTBUN MO TATA TPUOPUTETHBIM HAIpaBIEHUSIM pa3BuTus PecmyOnmku
V36ekucran Ha 2017-2021 romwr», ot 23 asrycra 2017 roma Ne III1-3236
«IIporpamMmma neWcTBUN pa3BUTHE XMUMHUYECKOW MpombiiuieHHocT B 2017-2021
rr.», [locranoBnenuem Kabunera MunuctpoB ot 24 nexabps 2014 roga Ne 363
«Pa3BuTHE MEXIYHAPOIHOTO COTPYAHUYECTBA B cpepe CMATYEHUs TOCIEACTBUM.

! Va3 Ilpesunenra Pecny6muku Yiz6exuctan YII Ne4947 or 07.02.2017roma «O crpaterum AeifcTBHil MO
JTaTbHENIIeMy pa3BuTHIO PecryOanku Y30eKucTany
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MOCJIE/ICTBHASI IKOJIOTUYECKNX KaTtacTpod Ha ApalbCKOM MOpe», a TaKkKe
HOPMATHUBHBIE aKThl B ATOM 00JIACTH.

CooTBeTcTBHE HCCICA0OBAHUSA NMPHOPUTETHHIM HANPABJCHUAM Pa3BUTHS
HAYKH W TeXHOJOrui pecnyO0auku. J[aHHOE HCCIIEIOBAHUE BBIMIOJHEHO B
COOTBETCTBUM C MNPHUOPUTETHBIM HampaBieHueM dyactu [V. «Oxpana wu
PalMOHAIIBHOE UCIIOJIB30BaHUE IPUPOIBDY.

Crenenbr HM3y4YeHHOCTHM mpoOJembl. HayuyHble wucciaenoBaHus IO
(GbOpMHUPOBAHUIO ¥ IPUMEHEHHUIO CTPYKTYpP B MOJABMKHBIX MECKaX B MPHUCYTCTBHH
ITAB, noJM3JIEKTPOIUTOB, THAPOTENIEH, TTOJIMKOMILIEKCOB BHECIN 3HAYNUTEIIBHBIN
BKJIaj B ero passutue K.C. Axmenos, 3.A. Apunos, @.JI. I'nekens, C.C. Xampaes,
A.A. ArzamxomxkaeB, Y.K. AxwmenoB, C.3. MymunoB, Bb.H. Xamupaos,
I''P. HapwmetoBa, C.A. AOnypaxumon, II.A. Kyngamesa, M.J[. Duimeros,
O.K. beiicen6aes, b.H. HyprieB u npyrue.

[IpensioxkeHbl METOABI Pa3pabOTKU U XUMUYECKOTO 3aKPEIICHUS] XUMHUYECKUX
3akpenuTenei  (BogopacTBOpUMbIe AeKTpoiuThl, I[IAB, mnomumeps) ans
BBICOKOJIUCTIEPCHBIX YacTHI] (TJIMHA, IECOK U JIp.).

B mocneanue roapl Bce OoJbllie BHUMAHUE YACNSETCS HCCIEIOBAHUAM
dbopMHUpPOBaHUS CTPYKTYPUPOBAHHBIX TBEPJBIX MOBEPXHOCTEH C HMCIOJIH30BAaHUEM
apMUPYIOLIUX PEAreHTOB U MX KOMITO3MIIMI HA OCHOBE MPOMBIILIEHHBIX OTXOJ0B
MOJABMKHBIX 3aCOJICHHBIX MOYBOTPYHTOB M IECKOB, a TaKXE€ MEXaHH3MOB HX
3aKpEIUICHHUS.

Koneuno, CTOUMOCTb apMUPYIOITUX COCTaBOB, HCTIOJB3YEeMbBIX
CYIIECTBYIOIIUMH METOJaMH, HEMHOTO JIOPOKE, UX BOJHBIC PACTBOPHI TPYAHO
MPUTOTOBUTh U TpynHO HaWTU. [loaToMy BBIOOpP A(PHEKTUBHBIX KOMIUJIEKCHBIX
COCJIMHEHUN CO CBOMCTBOM YNPOYHEHHUS MOJBHKHBIX 3aCOJIECHHBIX MOYBOTPYHTOB
U MECKOB Ha OCHOBE MPOMBIIUICHHBIX OTXOJIOB M OMPEIEIICHHE UX KOJUIOUIHO-
XUMHUYECKUX CBOICTB, TAKMX KaK MOBEPXHOCTHAs MPOYHOCTb, BOJIOCTOMKOCT,
KOHTPOJIb BO3MOXXHOCTH IOCEBA CEMSIH paCTEHUM, HAOIIOICHUE UX aJaTUPOBAHUS
K TYCTBIHHBIM MeCTaM H pa3padoTKa TEXHOJOTMM HAHECEHHS CIIOKHBIX
COCIMHEHUH SIBJISIETCS BAXKHOM HAYYHOU M MPAKTUYECKOM 3a/1auei.

CBsi3b JHCCEPTALMOHHOIO MCCJEIOBAHUSL C TEMATHYECKHMM ILUIAHOM
HAY4YHO-UCCJIeN0BaTeJbCKUX padoT. VcciaenoBanue auccepTauy BBIIOJIHEHO B
paMKax TpuKIagHoro mpoekra MHcTutyTa OOIIEH M HEOPraHMYECKOW XWMUU
A-DA-2019-37 «Co3manne HOBOTO TOKOJICHUS PEAreHTOB IS MPEIOTBPAICHUS
MEeCUaHbIX M 3aCOJICHHBIX TMOYBEHHBIX Oyph Ha OCHOBe oTxoja KyHrpajckoro
comoBoro 3aBoga» (2019-2021 rr.).

Heab ucciaenoBanus sBisieTcss pazpadoTka 3PQGEKTUBHBIX KOMIO3ULUN IS
3aKpeIJICHUs] TOABUKHBIX TIOYBOTPYHTOB W IECKOB AaBTOMOOWJIBHBIX JIOPOT
byxapa-XuBUHCKOI0 peruoHa.

3agaum nccjie0BaHuA:

M3yYCHHE MHUHEPAJIOTHYECKOr0, XUMHUYECKOTO U TIPaHYJIOMETPUYECKOIO
COCTaBOB TMOABUKHBIX TPYHTOB M TIECKOB aBTOMOOWIBHOW mpoporu byxapa-
XUBHHCKOT'O PETHOHA;
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pa3paboTKa COCTaBa 3aKpENUTENsT B 3aBUCMMOCTH OT COCTaBa M CBOWCTB
NOJABMKHBIX TPYHTOB M IIECKOB C HCHOJb30BAHUEM MECTHBIX TIJIMHUCTBIX
MUHEPAJIOB U OTXOJIOB MACJIOKUPOBOM U Ap. IPOU3BOJACTB;

u3ydeHue (popMupoBaHUS MPOUYHON CTPYKTYPHI Ha TOBEPXHOCTH MOABUKHBIX
TPYHTOB M MIECKOB C UCIIOJIb30BAaHUEM Pa3pabOTaHHOTO COCTABA 3aKPEIIUTEIIS;

U3YYEHHUE BIIMSHUS MEXaHO-XMMUYECKOW JUCIEepralid apMUPYIOIMINX
COCTaBOB Ha OCHOBE MECTHBIX ITIMHUCTBIX MUHEPAJIOB ¥ TPOMBILIJIEHHBIX OTXOOB;

oA00p ONTUMAJIBHBIX YCJIOBUM MOJYYEHHUS] apMUPYIOIIUX COCTABOB M HX
MIPUMEHEHUE B MOJBWKHBIX TPYHTaxX U Neckax byxapo-XUBHHCKOTO PEroHa;

pa3paboTKa YIPOUHSIOIINX COCTABOB IPYHTOB M MECKOB HA OCHOBE MECTHBIX
[JIMHUCTBIX MHUHEPAJIOB W MPOMBIIUICHHBIX OTXOJIOB C TOMOINBI) MEXaHO-
XUMHYECKOTO AUCIEPraTopa, a TAkKe TEXHOJOTMH UX UCTOJIb30BAHHUS;

pa3paboTka MEpONpUSATUN MO YIYUIICHUIO HKOJOTMYECKON CHUTyallud B
Byxapo-XuBHHCKOM PETHOHE 3a CYET CO3[aHUS MPOYHONM KOHCTPYKLUHMH Ha
MOBEPXHOCTH MOJABUKHBIX TPYHTOB U MIECKOB;

pacyeT TEXHUKO-dKOHOMHUYECKON 3((PEKTUBHOCTH BHECEHHS] COCTaBOB,
pa3pabOTaHHBIX MJII YKPEIUICHHS TPYHTOB M TECKOB aBTOMOOWJILHOW JOpOTH
byxapa-XuBUHCKOTO peruoHa.

O0beKTOM HCCIEeH0BAHMS SIBIIICTCS MOJBUXKHBIE TOYBOTPYHTHI U TECKHU
Bbyxapa-XHUBUHCKOTrO pEruoHa, MECTHbIE TJIMHUCTBIE MHUHEpAIbl U KOMIIO3UIUU
3aKpenuTesie Ha OCHOBE MPOMBIIIJIEHHBIX OTX0/I0B.

IIpenmeTom wucciieq0BaHMsl SIBJISIETCS MECTHbIC TJIMHUCTBIE MUHEpab,
TOCCUIION M KaJlbLIUICO/IepKalllMe MPOMBIIUICHHBIE OTXOAbl M MPOLIECC MEXaHO-
XUMUYECKOTO AUCIepraropa METOAOM H3MEJIbUCHHS JAUCIIEPCHBIX YacTUIl MpHU
3aKpeIJICHUH MOJIBXKHBIX TOYBOTPYHTOB U MECKOB.

MeTtoabl wucciaeaoBaHuii. B jauccepranuym  MCIOIB30BaHbl COBPEMEHHBIE
(U3UKO-XMMUYECKHE METOJbI JUIsl aHalih3a TBEPIBIX CTPYKTYP B TOJBUKHBIX
mouyBaXx M TECKaX Takue Kak, (PU3NUECKHe, KOJUIOMAHO-XUMHUYECKHUE,
a7ICOPOIIMOHHBIE, MUKPOCKOIIMYECKUE, TPAHYJIOMETPUUECKHE, KATOPUMETPUIECKUE
U CETUMEHTAIIMOHHBIE METOIBI.

Hay4Hasi HOBU3HA MCCJIEIOBAHUSA 3aKJIHYAETCHA B CJIeYHOIIEeM:

ONpeNeNICHbl MUHEPATIOTMYECKHE, XUMHUYECKHE U TPaHyJOMETPUYECKUE
COCTaBbl  NMOJABWKHBIX  TMOYBOTPYHTOB M  MECKOB  byxapa-XuBHHCKOIO
aBTOMOOHMJILHOT'O TPAKTa;

pa3paboTaHbl KOMIIO3MIIMN 3aKpenuTesel B 3aBUCUMOCTH OT COCTaBa U
CBOMCTB TOJBHUXHBIX TOYBOTPYHTOB M TIECKOB C MCIOJIb30BAHUEM MECTHBIX
[JIMHUCTBIX MUHEPAJIOB U OTXOJI0B MACIIOKUPOBOM U IPYTrUX NPOMBIILIIEHHOCTEH;

000CHOBaHbI HanbOJee ONTUMANIbHBIE YCIOBHS Mpoliecca (PUTOMEIUOPALINH C
UCIIOJIb30BaHUEM Pa3paO0TaHHBIX COCTABOB KOMIO3UIIMOHHBIX 3aKpenuTeaei mpu
KOTOPBIX JOCTUTAIOTCA 3HAUEHUSI TPOUYHOCTHIO KOpku 2,2-2,9 MIla u konuyecTs
BOJOCTOMKHUX arperatroB /2-85%;

YCTaHOBJICHBI BIIASIHUS MEXaHO-XUMUYECKOTO JCTIEPTUPOBAHUS
KOMIIO3ULIMA 3aKpEenuTeNel TMOJYYEHHBIX Ha OCHOBE MECTHBIX TJIMHUCTBIX
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MHUHEPAJIOB U OTXOJ0B HNPOMBIIIJIEHHOCTEN U ONpPEETIEHbl ONTUMAIIbHBIE YCIOBUS
MEXaHOXMMHUYECKON aKTHUBAIIUH;

BBIOpaHbI ONTUMAJIbHBIC YCIOBUS MOJYYCHUS KOMIIO3UIIUM 3aKpEIHUTENIeH U
WX TPUMEHEHUSA Ui 3aKPEIUJICHHUS TMOJIBUKHBIX TIOYBOTPYHTOB U IIECKOB
aBTOMOOMJILHOTO TpakTa byxapa-XuBHHCKOTO peruoHa;

Omnpenencua cunepreruyeckas 3¢ dextuBHocTs cuctembl NaCl+CaCl, (CaO
+MgO)+roccunon+mnonumep ISl TOBBIIICHUS MPOYHOCTHBIX XapaKTEPHUCTHUK
MOJBUKHBIX TPYHTOB U MECKOB.

I[IpakTHYecKkHe pe3yJabTAThI HCCIACA0OBAHUSA 3AKIIOYAIOTCS B CICAYIOLIEM:

HAa OCHOBAaHHM YCTAaHOBJICHHBIX 3aKOHOMEPHOCTEM MPOLECCA 3aKPEIJICHUS
MOJBUKHBIX MOYBOTPYHTOB M IMECKOB pa3paboTaHa pallMOHaNIbHAs TEXHOJIOTHUS C
MCIIOJIH30BAaHUEM HETPATUIIMOHHOTO CIIOC00a N3MENbUCHUS TBEPABIX TUCIIEPCHBIX
YacTHIl C MOMOUIBI0 MEXaHO-XuMu4eckoro aucnepraropa (MX]I);

NPEIJI0KEHbBl  KOMIIO3UIMM ~ 3aKPEIUICHUSI TMOYBOTPYHTOB UM IECKOB,
MOJIyYEHHbIE C TPUMEHEHUEM TOCCHUIIOJIOBOM CMOJIbI, MECTHBIX TJIMHHCTBIX
MUHEpaoB (OEHTOHUTOB U T.I1.), & TAK)KE OTXO/I0B MPOMBIIIIJICHHOCTEHH;

pa3paboTaHa JByX CTaJWiHAs TEXHOJOTUS 3aKPEIUICHUs] TOJIBUKHBIX
IIOYBOTPYHTOB U MIECKOB C UCTIOb30BaHuEM MX/I;

HAa OCHOBAaHHHM IMOJYYECHHBIX TECOPETHUYECKUX M MPAKTUYECKUX PE3YyJbTATOB
UCCJIeIOBaHUs pa3paboTaHa MEpPONPHUATHE IO VYIYYIICHHIO SKOJOTUYECKOU
o0cTaHOBKM B byxapa-XWBUHCKOM pETHOHE C UCIOJIb30BAaHUEM CO3JIaHHBIX
KOMIIO3UIINH 3aKpENUTEICH TOYBOTPYHTOB U TIECKOB.

JlocToBepHOCTD pe3yJIbTaToB HCCIIed0BAHMI MOATBEPKACHBI
pe3yabTatamMu  J1abOpaTOPHBIX HUCCIEAOBAHUM pa3pabOTaHHBIX KOMIIO3UIIUU
3aKpenuTesie MOYBOTPYHTOB W TMECKOB, CpPAaBHUBAaHUEM HX C pe3ysbTaTaMU
OTBITHO-TIPOU3BOJICTBEHHOTO HCIBITAHUSA, a TAKXE JUTEPATypHBIMU JaHHBIMHU.
Cratuctuueckass 00pabOTKa  OKCIEPUMEHTAIBHBIX  PE3YJIbTaTOB  aHAIM3a
MO3BOJIWJIA OLIEHUTh UX CTEIIEHb NOTPEUIHOCTEN U JOCTOBEPHOCTEN.

Hayynasi U mnpakTudeckass 3HAYUMOCTH Pe3yJIbTATOB HCCJIEIOBAHUIA.
Hayynas 3HauuMOCTh pe3yJbTaTOB HCCIIEIOBAHUI 3aKJIHOYAETCSd B TOM, YTO MpHU
pa3pabOTKe KOMITO3MIIMOHHBIX 3aKpenuTesiel, 00pa3yoluX MPOYHYI0 CTPYKTYPY
pPa3IMYHOrO COCTaBa, YYUTBHIBAIOTCS MapaMeTpbl 3aKPEIUICHUS MOJABUKHBIX
TPYHTOB M TECKOB, HMX KOJJIOMJIHO-XMMHUYECKHE M CTPYKTypOoOOpasyroiue
CBOMCTBA OOBSCHSIOTCS TEM, UYTO TBEpAAs CTPYKTypa MOXET BBIICPKUBAThH
BO3/IeICTBHE BHENTHUX (PaKTOPOB (BETEP, COMTHEYHOE TEIIO, OCAAKU U T. 11.).

[IpakTueckoe 3HAYEHHE PE3YJIbTATOB HCCIECNOBAHMUS 3aKJIIOYACTCA B
MOJTy4YEHHE JCMIEBhIX U YPHEKTUBHBIX KOMITO3UIIMOHHBIX 3aKpeNUTEeIeH Ha OCHOBE
TJIMHUCTBIX MUHEPAJIOB U MPOMBIIIJIEHHBIX OTXO0B (COAEpKaIllie HOHBI KaJbIIUs,
HATpus, MPOU3BOJHBIE TOCCHUIIOJNA, U Jp.), COOTBETCTBYIOIIME TMapameTpam
3aKpeIICHUs] TOABUKHBIX MECKOB M WX HUCIIOJIb30BaHUE B IMYCTHIHHBIX pailoHax
MOBBICUTh YCTOWYHMBOCTH K BETPOBOM M BOJHOM 3PO3HM, A TAKKE YCTPAHUTH
CYIIIECTBYIOIIME JKOJOTUYECKHE MPOOJIEMBbl, a TaKKe MPUMEHEHHE HAyYHBIX H
MPAKTUYECKUX PE3YIbTATOB AUCCEPTAIMU B c(hepe OXpaHbl OKPYKAIOIICH Cpenbl U
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yuebHoM mporecce ansi TXTU, TI'TY, Tepl'Y u papyrux crneuuaaucToB
pecCIyOIMKH.

Bueapenne pe3yabTraToB McciaeaoBaHusi. Ha ocHOBaHUMM  Hay4dHBIX
pe3ynbTaToB  pa3paboTKu  APGEKTUBHBIX  KOMIO3UIUN ISl 3aKpEIUICHUS
NOJIBIDKHBIX ~ [OYBOTPYHTOB UM TECKOB IYCTHIHHBIX TeppuTopuil byxapa-
XUBUHCKOTO PETHOHA:

TEXHOJIOTUA TMOJY4YEeHUSI U TMPUMEHEHHS KOMIIO3UIMN-3aKpenuTeNeH,
M3rOTOBJIICHHBIX HA OCHOBE MECTHBIX TJMHUCTBIX MHHEPAJOB, MOBEPXHOCTHO-
aktuBHBIX BemecTB (IIAB), 0TX010B MacnoxxupoBoit u HeTenepepadbaThIBArOIICH
MIPOMBIIUIEHHOCTH BHEApPEHA Ha MNpakTUKy KomuTeTre Mo 3KOJOrMM M OXpaHe
OKpykaromieir cpenbl  byxapckoir obOmactm  (cmpaBka  Ne  (04-02/8-2380
l'ocynapctBenHoro komutera PecrnyOnuku Y30€KHCTaH MO 3KOJIOTUM U OXpaHe
oKkpyxaromed cpenbl oT 2 aprycta 2021 roma). B pesynbrare 3TO ynaioch
YCTPAHUTh TaKHE JKOJOTUYECKUE TMpOoOJIeMbl, KaK CHIDKCHHE JIeTy4yecTd
MOJIBIDKHBIX TECKOB M TMOYB MYCTHIHHBIX PailoHOB byxapbl U XuBBI, MOBHIIIICHUE
UX YCTOMYMBOCTHU K BETPOBOU U BOJHOMU 3PO3UH.

Texnonorus  mpouecca  Quromenuopauuud  (pacTEHHUEBOJACTBA)  IPH
dbopMHpPOBaHUY MPOYHOU CTPYKTYpPHI Ha MOABUKHBIX IECUAHBIX MTOYBAX BHEAPEHA
Ha npakTuKy KoMurtere mo 3KOJOTHHM M OXpaHE OKpy:Karoliel cpeabl byxapckoit
obmactu (crpaBka Ne 04-02/8-2380 T'ocymapctBeHHOro komuteTra PecnyOnmku
VY30ekucTad mo 3K0JIOTUU U OXpaHe OKpy»karoien cpensl ot 2 aBrycra 2021 roaa).
B pesynbrare ynydmaroTcs YCIOBUS HMCIOJIb30BaHUS HACEJIEHUEM ITyCTBIHHBIX
TEPPUTOPHIL aBTOMOOMJIBHBIX JOPOT, @ TAK)KE 00ECIEYMBAETCS T'YCTasi BCXOXKECTh
MyCTBIHHO-YCTOMYMBBIX PACTEHHI MO 000YMHAM JOPOT, YTO MO3BOJSET YIYUIIUTh
AKOJIOTUYECKYIO OOCTaHOBKY.

MexanusM  ancopOUMM M KUHETUYECKHE  XapaKTEPUCTHKUM  COCTaBa
3aKPEIUISIIONINX COCIWHEHUNA B TOABM)KHBIX IeCKaxX OBUIM WCIOJIb30BaHbI B
npukiagHoM poekTe NeA-DA-2019-37 «Coznanne HOBOTO MTOKOJICHUS peareHTOB
Ha OCHOBE 0TX0J10B KyHrupaackoro cooBoro 3aBoja Juisi IpeaoTBpalleHus: Oypu
3aCOJICHHBIX [MOYBOIPYHTOB M TIECKOB» TMpPH CPABHUTEIBHOM  aHAJIU3e
dbopMHUpOBaHUA TPOYHON CTPYKTYpbl B TIOJBIIKHBIX TI€CUAHBIX JUCIEPCHIX
pa3IUYHBIX MyCThIHB (cpaBka Ned/1255-1612 AH PVY3 ot 2 utons 2021 roga). B
pesynbTate  u3ydeHue  (UBMKO-XMMHYECKHX,  TPaHYJIOMETPUYECKHX U
aZICOPOLIMOHHBIX CBOMCTB TOJBHJKHBIX TPYHTOB IIPU 3aKPEIUIEHUU I[E€CKOB
MO3BOJIMJIO YCOBEPUIEHCTBOBATh METO/IbI BHIOOpA 3aKPEIUIAIOIECH KOMIIO3ULIMK U
onpeaeneHusl 3aKOHOMEPHOCTEW UX U3MEHEHHS.

Anpobauuss pe3yabTaroB Hcciaea0BaHMsA. OCHOBHBIE IIOJIOKEHUS U
pe3ynbTaThl pabOThl JIOJNOXKEHBI, OOCYXKIEHbl W TOJY4YWIM OJAOOpEHHE Ha:
13 MexayHapoaHbIX U 9 peciyOIMKAHCKUX HAyYHO-TEXHUUYECKUX KOHPEPEHIIMSIX.

Iyonukauust pe3yabTaToB HccjaenoBanus. I[lo Teme auccepranuu
OIyOJIMKOBAaHO Bcero 28 Hay4yHbIX paboT. M3 HuX 6 Hay4HbIX cTaTei, B TOM YHUCIIEe
3 B pecnyOnuKaHCKUX U 3 B 3apyOekKHBIX JKypHaAIaX, peKOMEH/IOBAHHBIX BBICIIEH
aTTECTaIlMOHHONW Komuccuer PecnyOnmukum  Y30ekuctan Ui IMyOJIMKAIuU
OCHOBHBIX HAYUYHBIX PE3yJIbTATOB JOKTOPCKUX AUCCEPTALUN
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Ctpykrypa u o0beM auccepramum. Jluccepraiusi COCTOUT U3 BBEIICHUS,
YeThIpEX IJIaB, 3aKJIIOUEHMs, CIUCKA KCIOJIb30BAHHOM  JIUTEpaTyphl U
npuioxkenuit. Oobem auccepTaiuu cocrapisgeT 108 ctpanuir.

OCHOBHOE COJEPKAHUE JIUCCEPTALIMU

BBenennn oCHOBBIBAaETCSl aKTyalbHOCTh U BOCTPEOOBAHHOCTH MPOBEIACHHBIX
WCCJIEI0BAHMM, OMUCAaHbl LEIb U 337a4d, OOBEKTHl U MPEAMETHI HCCIEIOBAHUS,
[IOKa3aHbl COOTBETCTBUS IPUOPUTETHBIM HAIIPABICHUSM pPa3BUTHS HAyKU W
TEXHOJIOTMA pecnyOiauKy, IOKa3aHbl Hay4yHass HOBU3HA U IPAKTUYECKHUE
pe3yJIbTaThl UCCIIEOBAHUM, OOBSICHIIOTCS HaydHas M MpakTU4ecKas 3HAUUMOCTb
IIOJIYYCHHBIX PE3YJIbTATOB, NPUBOIATCA JAHHBIE O IPAKTHYECKOM BHEIPECHUU
pE3yJIbTaTOB  HUCCIEIOBaHMUs, OINYOJMKOBAHHBIX paboTax M CTPYKType
JTUCCEPTALHH.

B mepBoii 1iaBe nuccepranui «JKOJOTHYECKHe MpPo0JieMbl MOABUKHBIX
IOYBOTPYHTOB M IECKOB B IYCTHIHHBIX PErHOHAX M IMYTH UX 3aKPeEIICHUsD,
MIPEACTABIICHA AOCTYIIHAS JUTEpaTypa MO TEME AUCCEPTALMHU, COCTABbl U CBOWCTBA
IIOABWKHBIX  IOYBOIPYHTOB M  IECKOB  byxapa-XWMBHHCKOIO  PErvOHa,
CTPYKTYpPOOOpa30BaHUE B MOJABUKHBIX TOUBOIPYHTAX U MECKAX C UCIOJIb30BAHUEM
Pa3IMYHBIX 3aKpENUTENEH, MEePCIEKTUBHBIE CIIOCOObI XMMHUYECKOW METUopaluu
IIOBVYKHBIX [IOYBOTPYHTOB U IIECKOB C UCIIOJIb30BAHUEM KOMIIO3ULIMU U3 MECTHBIX
CTPYKTYpPOOOpa3oBaTeei.

Ha ocHoBanuu aHanu3a OMYOJMKOBAHHBIX JIMTEPATYPHBIX MaTEpPHUAJIOB
OIIPENIECIIEHBI OCHOBHBIE HAIIPABJICHUS HAYYHBIX UCCIIEIOBAHMM, [I0CTABJICHA LIEIb U
chOpMyIMpPOBaHbl 3a/ayd, B paMKaXx KOTOPBIX HEOOXOJWMO IPOBOJIUTH
AKCIIEPUMEHTAJIbHbIE UCCIEA0BAHNS, HAXOIUTh U pa3padaThiBaTh HOBbIE TEXHUKO-
TEXHOJIOTUYECKUE M DKOJIOTMYECKHE PELICHUs, CBSI3aHHBIE C 3aKpeIUICHUEM
MOJABMXHBIX TECKOB M TOYBOTPYHTOB IYCTBIHHBIX aBTOMOOMJIBHOTO TpaKTa C
IIPUMEHEHUEM JOCTYIHBIX U JEHIEBBIX 3AKPENUTENICH-PEATEHTOB.

Bo Bropoii rmaBe «TexHMKa IJKCIEPUMEHTOB M METOAbI AHAJIHM30B
3aKpeIVISI0IIMX  PeareHToB»  PacCMATPUBAIOTCS  BOMPOCHI  pa3pabOTKU
71a00paTOPHBIX YCTAHOBOK U METOJ0B aHanu3a 3akpenureneit [T u [T Byxapa-
XHWBUHCKOTO PpETHOHA, TJ€ HMEIOTCA OTPOMHBIE IUIOIIAAM HEUCIIOIb3YEMbIX
3eMenb. BIOOp TOro Wiam MHOro MeTojia aHajiu3a TIIMHOIMOPOIIKOB M UX BOJHBIX
CyCIIEH3UMM  OCYIUECTBJAJCA HAa  OCHOBE  ydeTa  MHHEpaJOTHYECcKoro,
IpaHyJIOMETPUYECKOT0 (AUCIEPCHOT0) COCcTaBa M (U3UKO-XMMHUYECKHX CBOWMCTB
[IIII" u III1. B ToM uucne, HA OCHOBaHUM aHajW3a JCHUCTBYIOIIUX CTAHAAPTOB U
JUTEPATYypPHBIX UCTOYHUKOB OBUIM MOJOOpaHbI HEOOXOAMMBIE METO/bl aHAJINU30B
IJIMH, TIECKOB U MX CYCIIEH3UU C 100aBKaMU Pa3IMYHbIX XUMHUUYECKHX PEareHToB U
OTXOZ0B IIPOMBILIJIEHHOCTEN; U3y4asi ChIPbEBBIE PECYPCHI, NMeroIurecs B byxapa-
XVBUHCKOM PErHOHE WM B OJM3U PaCHOSIOKEHHBIX 00JIaCTAX, ObUIM MOI00paHBI
HEO0OXOIUMbIE KOMIIOHEHTBI JJI1 pa3padaThlBA€MbIX KOMIIO3UIMU 3aKpenuTene
[IIIT" u I1IT; pa3paboTaHa 1 CMOHTHpPOBaHa JJaOOpaTOpHAsl YCTAaHOBKA ISl MEXaHO-
XMMHUYECKOI0 IUCIEprupoBaHust TBEpAbIX 4Yactul 3akpenurenen [T u I,
KOTOpas paboTaeT Mpu pa3IudHbIX 000pOTaX U pa3Mepax 3a30pa MEXAY POTOPOM
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u craropom B MX]J[; momoOpaHbl CTaTUCTUYECKHE METOABl 00padOTKU
AKCIIEPUMEHTAIIbHBIX TAHHBIX U OLICHKH MOTPEIIHOCTEN N3MEPEHHI KOMIIOHEHTOB
v 3akpermrernieu I u TI1.

B tperbent rimaBe «McciienoBaHue mpouecca 3aKpemyieHUsl IMOABHKHbBIX
NMOYBOTPYHTOB M ImeckOB byxapa-XuMBHMHCKOro permoHa» IpeICTaBICHbI
pe3yNbTaThl UCCIIEOBAHUN CTPYKTYpOoOOpa30BaHMs B MOJBUXKHBIX MOYBOIPYHTAX
U TecKax M3 TOJO0OpaHHBIX KOMIIOHEHTOB 3aKpenurTenied, aacopOlHUOHHBIE
M30TE€PMBl MOJBHKHBIX MECKOB byxapa-XHBHHCKOIO pEruoHa, OCOOEHHOCTH
COCTaBOB IOJBWKHBIX IOYEBOTPYHTOB M IIECKOB byxapa-XWBHHCKOTO pPETHOHA,
CO3/IaHUSA KOMIO3UIMK TJIUHUCTBIX CYCIIEH3UM I 3aKPEIUICHUS MOJABHYKHBIX
IMOYBOTPYHTOB U IE€CKOB, U3YUYEHHUS BIUSHUS XMMHUYECKHX PEAreHTOB M OTXOJOB
IIPOMBIIICHHOCTEW Ha OCHOBHBIE NoKasarenu 3akperuienus [T m 111, a Taxxke
pOJb TMPOU3BOJHBIX TOCCHUIOJNA B 3aKPEIUICHUU IOJBUKHBIX IMOYBOTPYHTOB U
neckoB byxapa-XuBUHCKOrO pervoHa, orneHka BiausHug HedTsHoro nuiama (HI)
Ha OCHOBHbIE ITOKa3arenu npouecca 3akperuienue I u TII1.

[Tpu pemenun 3amau no 3akperienuto [T u [T Heo6xoAMMO YYUTHIBAThH
UX aJICOPOIMOHHBIC CBOICTBA, KOTOPHIC BIUSIOT HA MEXAHUYECKYIO MPOUYHOCTh
00pa3yIoluXCcsl Ha UX MOBEPXHOCTU KOPOK (TUICHOK).

CnenoBarenbHo, mns 3¢ dextuBHoro 3akperienus [N u [T Bbyxapa-
XUBUHCKOTO pEruoHa HaM HEOOXOAMMO H3Yy4YUTh MX  aJCOPOIMOHHBIE
XapaKTEPUCTHKHU.
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Puc.1. U30Tepmbl ancopouumn Boabl Puc.2. KuneTuyeckue XxapakTepUCTUKH
NoABMKHbIMU Neckamu [lpuapanbs u noryomenus soast I (1) u III (2)
byxapa-XusuHckoro pernosa: 1-Xopesma; Byxapa-XuBHHCKOI0 permoHa

2-Byxapsl u 3-IIpnapanbs (KOHTPOJIb)

Ha puc.l npencraBieHsl HM30TEpMBbI aacopOmuu 1mo Bojae (puc.2) s
MOJIBIKHBIX TeckoB Xopesma (kpuBas 1), byxaper (kpuBasi 2) u Ilpuapanbs
(xpuBas 3).

W3 puc. 1 BugHO, 4TO amcopOMs BOABI HAa MOJBIKHBIX Teckax [Ipuapanbs
(kpuBas 3) umeeT cTyneH4aThii xapaktep. [Ipu 3TOM NOABHKHBINA MECOK byxapbl
azicopoupyeT OTHOCHUTENBbHO Oosbiie BoAbl (puc. 1, kpuBas 2). [lo komudecTBy
a7CcCOpOMpPOBAHHONW BOJBI TECOK Xope3Ma HMEET HaWMEHbBIINE 3HAYCHUS
(kpuBas 1).

N3 puc. 1 BugHO, yTOo KpuBBIE ancopOuuu napoB Boasl B I byxapa-
XVBHUHCKOTO pETMOHa UMEIOT CHavajla CTaOMIIBHO HACBIIAIOIMINNA NEPUOJ U J1ajiee
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BOCXOSIIUNA. DTO TOBOPUT O TOM, 4TO ajncopOius mapos Boasl B [IIII" mporekaer
B TOCTENEHHO HapacTallleM pexume. Takum o00pa3oM, MPOBEICHHbIE
UCCIIEOBAaHUS TOKA3bIBAIOT, UTO MOJABUKHBIE MIECKA byxapa-XUBHUHCKOrO pernoHa
110 CBOMM aJICOPOIIMOHHBIM XapaKTePUCTUKAM YCTymnaroT neckaM [Ipuapanbs. 9t1o
ClelyeT VYYMTBIBaTb MpHU TOJ0OpE COCTaBa KOMIIO3UIMN  3aKpenuTesneu
NOJABMKHBIX NECKOB byxapa-XuBUHCKOTrO peruoHa.

Kunernueckue xapakrepuctuku noriomenus Boasl I u [T noka3eiBaroT
3aKOHOMEPHOCTH IPOLECCOB HACBIMIEHUS PA3JIUYHBIX MNPUPOJHBIX MUHEPAIOB U
MO3BOJISIIOT BBIIBUTH HEOOXOIMMOE BpeMsl g ux crabuwimmsanuu. M3 puc. 2
BugHo, uto Il Ovictpee copbupyror Boay, yem I[III Byxapa-XuBunckoro
peruoHa. OTO CIEAyeT YYUThIBaTh MPU NOAOOPE PEKUMOB HX 3aKPEIUICHUS
pa3pabOTaHHBIMU KOMITO3UIUSIMH CYCIICH3UM.

N3orepmel ancopOumm mapoB Boasl B IIIIIT Byxapa-XuBHHCKOro permona
MO3BOJISIET OMPEIETUTh MEXaHU3M Ipoliecca afcopOIMM Ha OCHOBE MOJYyYEHHBIX
3aKOHOMEPHOCTEH MpHU MOAbEME U MaJICHUHN aJCOPOIIMHU apOB BOJIBI.

Tabmuma 1
CTpYKTYpPHO-COPOIIMOHHBIE OKA3ATEJIN COPOLMH MOJABUKHBIX NECKOB
Ipuapanbsa u byxapa-XuBUHCKOI0 peruoHa mno Boje

O03pa3zen Obném Hacpienue Yaeauan OO0 mmit Cpennuii
MOHOCJIOS, MOBEPXHOCTh
MOABHKHOI'O aacopoumnu 3 o0beM mop, | paamyc (rep),
(am), (S-10°°), 3
necka (as), MosIB/KT ) m3/Kr A
MOJIL/KI M</KT
[Tpuapainbs 0,3 1,1 19,2 0,020 20,8
Byxapsi 0,24 0,84 14,7 0,017 23,0
Xope3ma 0,21 0,78 12,9 0,015 23,5

N3 tabn. 1 BUAHO, YTO 00BEM MOHOCIOS MOJBHXKHBIX IeckoB byxapa-
XHWBUHCKOTO PErMOHa OIPENEIEHHBIN M0 BoAEe MeHblue, yem [Ipuapanbs, 4To
TaK)K€ MOBTOPSETCS Ha IIOKA3aTessX HACBHINIEHUs ancopOouuu (as). YaenbHas
IIOBEPXHOCTh MOABMKHBIX IE€CKOB byxapel ¥ XuBbI Ha 5-8 M?/KI MEHbIIE, 4eM
Ipuapanes (19,2 m%/kr). U, HanpoTus, ux cpeanuil pamuyc Ha 3-3,5 A Gomblue,
4yeM MOABIKHBIX NeckoB Ilpuapanbs. OOmuil 0o0beM MOp MOABHKHBIX MECKOB
Byxapa-Xusunckoro peruona menbme Ha 0,003-0,005 m%/kr, uem Ilpuapanbs
(0,02 m%/kr).

B Tabn. 2 nmpeacraBieHbl BUIBI UCHOJIb3YEMbIX XUMHUYECKHX PEAareHTOB U
OTXOZOB ITPOMBILLJICHHOCTEW NpH noiaydeHuu 3akpenureneu [T u I1.

Jns co3manust xkommosuruu 3akpenurteneid [T u I Obum momoOpaHbI
XUMUYECKUE pEeareHThl U OTXOJK MPOMBIIUIEHHOCTEH, HA OCHOBE KOTOPBIX MOKHO
nosiyuuth Oonee 50 xomOuHarmii. Takoe OoJbLIOE KOMMYECTBO 3aKpenuTesneu
3aTpyAHSIET MCCIEOBAaHUE KaK B JIAOOPATOPHBIX, TAK M B TOJEBBIX YCIIOBHUSX.
VYyuThiBas 3T0, HAMH ONITUMHU3UPOBAHO HA OCHOBE OJIM30CTH CBOMCTB XUMUYECKUX
pPEareHTOB U OTXOJOB MPOMBIIIJIEHHOCTEH, KOJIMYECTBO MOTYyYaEMbIX KOMITO3ULIUN
3akpenurenei [T u II1.
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Tabmauma 2
Buabl Hcnmosib3yeMbIX XUMHYECKHX PEAreHTOB M 0TX0/10B IPOMBILIVICHHOCTEM
npu nosxydyenuu 3akpenuresaen I u ITIIT

Buabl XuMnyeckuxX peareHToB U 0TX010B, MEHSIOIIUX
COOTBETCTBYIOIIIME CBOICTBA KOMIIO3MIIMH 3aKpenuTeaei
XapakTepucTHKH KOPKH .
s
IIr 11
- MEXaHO-XUMHUYECKOMN J1B, NazSiOs, CaCly, Ca(OH) J1b*, NazSiO3, CaCly,
IIPOYHOCTH KOPKH Ca(OH);
- BOJJOCTOMKOCTH KOPKH Na>SiOs, K-4, Yaudioxk, I'C, Na>SiOs, K-4, Yaudioxk, I'C,
HII HII
- COJIECTOMKOCTH KOPKHU Yuudnok, K-4, runan, KOC Yuudnok, K-4, runan, KOC
- CTOMKOCTH COITHEHHOTO CaCly, Na;SiOs, Ca(OH). CaCly, NazSiOs, Ca(OH)2
M3ITy4eHUs] KOPKU
- IOBEPXHOCTHOT'O CJIOS C
OpraHUYECKUMU oy oy
yI10OpeHus MU
- (huromenropanuu CeMeHa yCTHIHIO JIFOOAIINX CeMeHa yCTHIHIO JIFOOAIIUX
pacTeHui pacTeHui

[pumeuyanue: |6 — aucneprupoBaHHBIN ImenodHor OeHTOHHT; JB* - AHECIEprHpOBaHHBINA MIETOYHO3EMEIBHBIN
6ernToHuT; ['Mmman —mapka A; ['uman™ - mapka b; KOC — mapka KO-MT-15; KOC* - mapka KD-K.

W3 Tabn. 2. BUgHO, 4TO U1 MOydeHus kommnosunuu 3akpenureneit [N
111 ncrionb3yercs XMMUYECKUE PEATEHTHI M OTXObI IPOMBIILICHHOCTEN. [Iprdem,
npu 3akperienun III1 pacxon oTaenbHBIX peareHToB yBennuuBaercs 10 50%
OTHOCHUTEINIBHO 11 3akperuienus [T

N3 puc. 3 BUOHO, YTO HAWIY4YlIME pE3YyJbTAaThl MOJIYy4YalOT C
ucrnoJyib3oBanueM 3akpenurens oopazna Nel mpu [T u NeS npu II1, a Huzkme
sHauenus st [T — o6pazerr Ned, a mrst TIIT - Ne 6.

N3 nureparypHBIX HCTOYHUKOB YCTAHOBJICHO, YTO MEXAHUYECKAsA IPOYHOCTh
kopku s I m I me momxkna mpessimath 3,0-3,5 MIla, T.k. BbIIIE 3TOTO
MPOU3PACTAHUS CEMSIH 3aTPYAHSIETCS U YaCTh UX HE MOXKET MPOOBITH TPEIIUHBI WA
KaHaJbl )11 BeIXoAa B ¢BeT. M3 puc. 3 BUAHO, 4TO TaKUM TPEOOBAHUSIM OTBEHAIOT
o0pa3iel kommnosutuu 3akpenurenei No 2 st T u Ne6 s TTIH.

VYuurtsiBasg 3T0, HAMHM U3y4€HA BIUSHUS COCTaBA KOMIO3UIMI 3aKPENUTENICH
Ha BOJIOCTOMKOCTH nojrydaembix kKopok B [T u I1I1.

N3 puc. 4 BUIHO, YTO HAWIYYIIHE BOJOCTOWKHWE TOYBOIJIMHUCTBIE M
necyaHble KOPKHU TMOJIYYarOTCsl ¢ MCIOJIb30BaHUEM 3aKpenuTess oopasma No2 s
ITIT" 1 Ne6 nuis TI1, a mauxynmme — jquist T — o6pazen Ne3, a st TIIT - Ne 7.

Bricokasgs BOJOCTOMKOCTH KOMIIO3WIIUM  3aKPEMHUTENICH, COJepKallnux
nob6aBku ['C oOwsicHseTcss ero ruapoPOOHBIM CBOMCTBAMH U XHUMHYECKUM
COCTAaBOM, COAEPKAIIMM BIArOOTTAIKHBAKOIIME BELIECCTBA.
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(5-8) {3-8)
Puc. 3. Bausinue cocraBa KOMIO3HIMI Puc. 4. Biusinue coctraBa KOMIO3UIIMIi
3aKpenuTesieil HA MeXaHM4YeCKYI0 3aKpenuTesieil HA BOJOCTONKOCTD
MPOYHOCTH MOJYYaeMBbIX KOPOK MOJIY4aeMbIX KOPOK

CrnenoBaTellbHO, U3yUEHUE BIMSHUS COCTaBA KOMIIO3UIIMU 3aKpenuTesei Ha
CTOMKOCTh MOJYy4YaE€MbIX KOPOK IMOYBOTPYHTOB U MECKOB CUYUTAETCS HEOOXOIUMOMN
3a/1a4eil Mo MPOAJICHUIO CPOKA UX CITY>KOBI.

U3 puc. 5 BHAHO, 4YTO Hauiydmue cosiectorMkue kopku st [T
o0pa3yroTcs npu ucnoiab3oBanuu oopaszua Nel, a nmst [T - NoS5. Menee npounbie
kopku miis I momy4darorcst mpu ucnosibzoBanuu oopasna Ne3, a gyt IIT - Ne 7.
Crnenyer OTMETHTB, YTO KOMITO3ULIUKA OOECIIEYUBAIOIINE BBICOKYIO COJIECTOMKOCTD
ABJISIIOTCS AKTUBHBIMHU KaTHOHHOOOMEHHBIMH COEIMHEHUSMH, 4YTO IO3BOJISET
UCIIOJIb30BaTh UX B KAUECTBE 100aBOK K pa3pabaThIBAEMbIM 3aKPETIUTENSIM.
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Obpaster kommosumit 3akpermrrenett T (1-4) i TTIT Obpasust kommosuuii sakpernireneit [T (1-4) i I
(5-8) (5-8)
Puc. 5. Bausinue cocraBa KOMIO3H LU Puc. 6. Bausinue cocraBa KOMIO3H LU
3aKpenuTesieil Ha c0JIeCTONKOCTH 3aKpenuTesiell Ha TEPMOCTOHKOCTH
moJIy4aeMbIX KOPOK moayvaeMbIX KOPOK

N3 puc. 6 BHUOHO, YTO HAWIyYIIME TepMOcTOMKHEe Kopku i [T
o0pa3yroTcs mpu Hcmosib3oBaHuM oOpaszma Ne 2, a mua IIIT - Ne 6. Menee
ycroiuuBblie kKopku st [T momywarorcs mpu ucnosib3oBaHuu obpasua Ned, a
nst TTIT - Ne 8.

Takum 00pa3om, MPOBEACHHBIE HCCIEAOBAHMS MO3BOJISIIOT OLIEHUTH POJIb
o0pa3loB 3aKpenuTeled Ha MEXaHWYECKYI0 MPOYHOCTh, BOJOCTOMKOCTD,
COJIECTOMKOCTB U TEPMOCTOMKOCTH Iosrydyaemeix crpykryp I u III.
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B uyerBéproii rnmaBe auccepraunn «Pa3paborka M NpPUMeEHeHHe
3} (PeKTUBHBIX KOMNO3ULUMHA sl 3aKpPeIJIeHUs TMNOABUKHBIX IECKOB M
NMOYBOTPYHTOB  NYCThbIHb byxapa-XMBHMHCKOr0 PperuoHa»  H3JI0KECHbI
pa3paboTKa YCOBEPIIEHCTBOBAHHOW JBYXCTAIUNWHON TEXHOJOTUU 3aKpEIICHUS
NOJABMKHBIX ITOYBOTPYHTOB M IIECKOB C Hcmojb3oBaHueM MX]JI, pe3ynbTarsl
OTMBITHO-TIPOU3BOJICTBEHHOTO  MCHBITaHUA  pa3pabOTaHHOM  JABYXCTaIUNHOM
TexHosoruu 3akperuieHuss noAaBwxkHbIX [IIIIT u IIII ¢ ucnons3oBannem MX]J] B
byxapa-XuBHHCKOM  aBTOMOOWUJIBHOM TpakTe€ a TakKkKe OKOJOTHYECKHE
PEKOMEHIAIIMU TI0 YCOBEPUICHCTBOBAHUIO TEXHOJIOTUH 3aKPETUIEHUS MOJIBUAKHBIX
IIOYBOITPYHTOB M TI€CKOB B byxapa-XWMBUHCKOM PpETHOHE, OXXUJIAEMbIU
SKOHOMHUYECKUN 3(PPEKT OT BHEAPECHHs TpeajiaraeMoil pa3pabOoTKA TEXHOJIOTHH
3akperuienus I u I1I1 ¢ ncnonszoBannem MX]I.

Kak mnokazana mpaktuka npu 3akperuiennn IIIIIN m IIIT wmenecooGpazHo
OCYUIIECTBJISATh MpoIecChl B 2 CTaAMsX: TJI€ Ha TMEpBOM CTaauu 00pa3yroTcs
(dbuTOMENUPAIIMOHHBIM, a Ha BTOPOM XUMHUKOMEIHPAIMOHHBIA CJIOM (KOpKa),
KOTOpas CIY>KUTh OCHOBHOM 3alUTON (PUTOMETUPAIIMOHHOTO CJIOSI OT KapKuX
KJIMMaTUYECKUM YCIOBUN 3aKPEIJICHHUS.

N3 tabn. 4 BuaHo, uro nocie MXJI MpouyHOCTh KOPKU YMEHbIIIAETC, T/I€ B
JanbHENIIeM MOXHO ocymecTBisITh ¢utomenuoparuio B [T u IIIT Byxapa-
XUBHHCKOTO peruona. IIpu 3TOM, cMech KOMIIOHEHTOB 2 SBIsieTCA HamoOojee
ontumanbHoM Ans 3akperienus I, a cmece komnonentoB 4 mis 1T nannHoM
30HBL.

[TosTOoMy, HaMU 111 BHEIPEHUS MPEIIATAIOTCSI CMECU KOMITIOHEHTOB 2 U 4,
rae nocie 3akperieHus [T u [III MoXHO HpPOBOAUTH (PUTOMETUOPALIUIO C
LEJbI0 YIYYIIEHUE PKOJIOTUUeCcKoil 00cTaHOBKU B byxapa-XuBHUHCKOM peruoHe.

Tabnuna 4

HN3menenne nokasaresien 3akpensienus HIIT u I 10 u mocae MX/]

ITokazarenu 3aKperieHus
O6LeKT Cwmechb 10 MX /] rmociae MX]J]
KOMITIO- | MexaHuueckas . Mexannueckas .
3aKpeIICHUs Bogocroii- Bonocroii-
HEHTOB | MPOYHOCTb, <oCTD. % pH IIPOYHOCTD, <ocTD. % pH
Mlla ’ Mlla ’

[T 1 3,0 70 9,2 3,8 74 91
I 2 2,2 72 8,7 2,6 78 8,8
ITIT 3 3,2 90 9,0 3,5 92 9,1
I1I1 4 2,9 85 8,8 3,1 87 8,7

Kak BUJAHO U3 NOPUBEACHHBIX BBIINIE PE3YJIbTATOB, MPUMEHECHHUE
JIBYXCJIOMHOTO 3aKpeIyIeHUs MOJBUKHBIX MOYEBOTPYHTOB U MecKoB B byxapa-
XUBUHCKOM pEruoHa TO3BOJISET 3HAYUTEIBHO YIYYIIUTh HKOJOTHYECKYIO
00CTaHOBKY, PaCIIMPUTh BO3BEICHUE MYCTHIHHBIX PACTCHUN M YBEIUYUTHb CPOK
CITY>KOBbI 3alllUTHBIX OOpa30BaHUM IyTEM MCIOJIB30BAHUS MECTHBIX CHIPHEBBIX
PECypcoB U OTXOJIOB.

N3 nannabix Tabmumi (3 u 4 Tab.) BUAHO, YTO C YBEIMUYCHUEM KOHIICHTPAIIUU
MOJIMMEPHBIX COSTUHEHHUM MPOYHOCTh KOPKH YBEJINYMBAETCS B HECKOJBKO pas, uTo
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MPEXJIe BCETO CBSI3aHO C M3MEHEHNUEM KHHETUKHU CTPYKTYpOOOpa30BaHMsI B ITECKaX.
YcraHoBeHAa BaXXHOCTh IOCJENOBATEIBHOTO BBEICHHS PEAareHTOB B IPOIECCE
IPUTOTOBIICHUS 3aKPEIUIIONNX CYCHEH3UH W MEePBBIM PEareHTOM JOJDKHA OBITh
rOCCHUIIONIOBass cMoja. KaTWOHBI IIETOYHBIX U HIEIOYHO3EMEIbHBIX METAIJIOB
CIOCOOHBI CBSI3BIBATHCSI B PACTBOpPaX C BBICHIMMH JKAPHBIMH KHCJIOTaMHU,
cCoZepXKalllUMK B CBOEM COCTaBe IMOJISIpHbIE (YHKIMOHAJIBHBIE TPYIIBL, U
XMMHUYECKH aKTHBHBIM TOCCHUTIONOM. TakuM 00pa3oM, MPOTHBOMOHBI (MOHBI Na,
Ca®*, Mg®") o00pa3sylOT KOMILUIEKCHBIE COEIMHEHUS C aICOPOUMPOBAHHBIMH
MOJICKyJIJaMH TOCCHIIOJIA W JKUPHBIMHA KHCIOTaMH 33 CYET MHTPalUd K
MOBEPXHOCTU YaCTHUIl TecKa. OTO U 00yclaBIMBaeT HaOmomaeMblil 3¢dexT
CHHEPreTHUECKOTro ycuieHus 3akperuistiomeid aktuBHOCTH cuctembl NaCl+CaClz
(CaO+MgO)+roccurosioBasi cMoJia.

DJEKTPOHHO-MUKPOCKOITUYECKAE HM300pKCHUSI TAKKE IOATBEPIKIAIOT
3aKOHBl YCTOWYMBOCTH IMOJBIXHBIX IIECKOB C HCIOJIb30BAaHUEM KOMITO3UIIHIA
3aKpenuTese, MOKa3aHHbIe Ha PUCYHKE 7.

6)

Puc 7. D1eKTPOHHO-MHUKPOCKONINYeCKHe H300pa:keHusi o0pasua:
a) 0e3 100aBJIeHUs 3aKpenuTeisi 0) ¢ 100aBJeHHeM 4-ii KOMIIOHEHTHOI'0 COCTaBa

Takum 00pa3om, MPOBEACHHBIC WCCICAOBAHMS TMO3BOJISIIOT OLIEHUTH POJIb
o0pa3loB 3aKpenuTesled Ha MEXaHWYECKYI) MPOYHOCTh, BOJOCTOMKOCTD,
COJIECTOMKOCTb M TEPMOCTOMKOCTH IonydaeMmbix cTpykryp IIIIIN m IIII, a Taxxe
MIPOBE/ICHHBIE OMBITHO-IIPOU3BO/ICTBEHHBIE WCIIBITAHUS pazpaboTaHHOU
JBYXCTAJUMHON TEXHOJIOTMM  3aKPEIUIEHUST C UCIOJIb30BAaHUEM  MEXAHO-
XUMHUYECKOTO  JHWCHEpraropa  MNOKa3aJd  MPEUMYIIECTBA,  OTHOCHUTEIIBHO
TpaauIMOHHOrO oaHoctaauiiHoro 3akperienus [IIIIT w II. Ilpeagnaraemelie
criocoobl xumudeckoro 3akperienusi [N u I1 Byxapa-XuBHHCKOTO peruoHa
MO3BOJISIIOT PEIIMTh KOMIUIEKC 3aJad II0 OXpPaHE OKPYXaWIIEH Cpeapl Hu
YTUIN3ALUU TPOMBIIIJIEHHBIX OTXOOB.

Takum o0Opa3oMm, MOXKHO cenaTh CIEIYIOUMH BBIBOJ O TOM, YTO OoJjee
3 PEeKTUBHOM 3alUTHBIM 00PAa30BAHUEM CIICTYET CUMTATh JIBYX U 00JIEeCIONHBIX
CTPYKTYp, I'I€ KaXXIbIM CJIIOW BBIIOJIHACT ONPENCIICHHBIE 3aa4M 110 3aKPEIJICHUIO
U OOOrameHui0  MHHEPAIbHO-OPTaHWYECKUM  YJOOpPEHHEM  IMOJABHMIKHBIX
MMOYBOTPYHTOB U MECKOB.
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Kak BumHo u3 Tabn. 5 111 OOBEKTHBHOW OIEHKH JKOJOTHYECKOU
3¢ (PEeKTUBHOCTH HEOOXOJUMO HCIOJIb30BaTh KOMIUIEKCHBIM MOAXOMA, KOTOPbIN
uccienyer armocdepy, MOYBY U pPACTEHUS KakK €IUHO ILieflasg CHUCTEeMa.
3aBepiiaronieid cragued JaHHOW pabOThl SBJISETCS OICHKA HSKOHOMHUYECKOM
3 PeKTUBHOCTH pa3pabOTaHHOW IBYXCTaauiHON TexHOJOTHH 3akperuienus [T
u 111

Tabmuma 5

IKog0ruvdeckas 3PPeKTUBHOCTH NMPEAIAraeMoro AByXcJA0MHOT0

3aKpeIieHus MOJABUKHBIX IOYBOIPYHTOB U MeCKOB B byxapa-XuBuHckom

peruoHe
OOBeKT [Toka3aThenb 3KOJIOTHYECKON 3HayeHue u
WCCJICTOBAHMSI 2¢hHEKTUBHOCTH e1.M3MEpEHUI

I. ATmocdepa -IUCTIEPCHOCTH TBUTH

YMEHBIIIAETCS ot 18 10 7 %

- MIOBBIIIAETCS KUCIOPOJT Ha3-5%
I1.ITouBa -MUHEPAITbHO-OPTaHNYECKOTO

y100pEHHUsI TIOBBIIIACTCS Ha 10 —-12 %

- MEXaHWYECKasl MPOYHOCTh KOPKU

MOBBIIIACTCS Ha 3 — 5 Mmna

-TOJIIMHA 3aKPEIUIIOMIEN KOPKH

MOBBIIIACTCS Ha 20 — 30 mm

-BJIarOCTOMKOCTb KOPKH

TTOBBIIIACTCS Ha 10 -15%
I11.Pactenue -UHTEHCUBHOCTH pocTa pactennii | B 1,2 — 1,4 paza

MOBBIIIACTCS

-pacumpsieTcsi BUj pacTeHbIN or 5 1o 10

3aKPETUISIOIINX TOYEBY

-MOBBIIIAETCS YCTOMUYUBOCTD K Ha 20 - 30 %

BeTpam u 3acyxy I[IIII" u I1I1 B

IyCTBIHHBIX 30HAX

[Ipn 3TOM, MCXOAHBIE JAHHBIE MOJYYAKOTCS HEMOCPEICTBEHHO Ha MeECTax
BHEJIPEHUS JTaHHOTO cHoco0a M  CpPaBHUBAIOTCA C paHee M3BECTHBIMU
texHosoruamu 3akpervieHus [T u 1. Dxonomuueckuit 3pPpexT oT BHEAPEHUS
pa3pabOTaHHOM TEXHOJIOTMM HaMH ObUI TOJCYMTAH HA OCHOBE CIJIEIYIOIErO
YPaBHEHHS:

3:[(C1_C2)_E‘K]‘A; (1)
rae: Ci1 — cebecToMMOCTh TIOJIYYEHMS] 3aKpemuTeNds [0 H3BECTHOMN
TEXHOJIOTHUH, ThIC. cyM/T; C; — ceOECTOMMOCTh TOJIYYEHUS 3aKPEHUTENs To

npeajaraeMoil TEXHOJIOTHH, ThIC. CyM/T; E — HOpMaTuBHBIA KOADPUIIMEHT (117151
orpaciu £ =0,15); K — xanuTanbHble 3aTpathl, THIC. CyM; A — roJoBoi 00BEM
IPOU3BOJICTBA 3aKPEMUTES, T.
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Pacyer Ha OCHOBE BBIIIE MPEACTABICHHOIO YPABHEHUS OCYIIECTBIUIM C
UCIIOJIb30BAaHUEM JIAaHHBIX IO KAJIBKYJSIUUU MPOU3BOACTBA | TOHHBI 3aKpENUTEN,
KOTOpas IpejcTaBiieHa B Ta0JI. 6.

Orcronma, okoHoMuyeckuit »h@dexT OoT BHeApeHus pa3zpaboTaHHOI
nByxcraguiHon texHosiorun 3akpervienus I u IIIT B byxapa-XuBuHCKOM
peruoHe npu rogooil npousoauteabHoctd S000 T B roa cOCTaBIISIET:

9 =[(233840 — 107840) — 0,15 - 50000] - 5000 = 592500000

i 592,5 MIH. CyM B TO/I.
Takum 00pa3om, 3KOHOMUYECKHA A(PPEKT OT BHEAPECHUS pa3pabOTaHHOU
texHonornu noiaydenus 3akpenurens [T u II cocrasnser 592,5 muH. cyMm B rog.

Tabnuua 6
Kaabkyasiuus nosydyenus 1 tounsl 3akpenurednst I u ITII no usBecTHoM u
npeajiaraeMoi IByXCTa{UHON TEXHOJIOTUU

En. | mo u3BecTHO# | Mo npeajiaraemMou
HaumenoBaHue 3aTpar
U3M. | TE€XHOJIOTHH TeXHOJIOTHH

I. Coipbé: cyM
Ackanut-6enronut (I'py3ust) 80000 -
K-4 (K-6 nnu Yauduok) 10000 8000
Ca(OH). 6000 10000
Na2SiO3-nH20 8000 4000
Mpebutonadt 70000 -
OpraHu4ecKkue 0TXOJIbl - 2000
Hapbaxapckuii 0EHTOHUT - 10000
["occumnosnoBast cMoJia UM He(QTSIHOW 1AM - 5000

HUTOIO: 174000 39000
I1. Tenno-3Hepreru4ecKkue 3aTparhbl: cyM
ITap 8000 8000
DNEeKTpOIHEPTrHUs 6000 10000
Bona 4000 4000

HUTOrI'O: 18000 22000
I11. 3/nyaTa u HAYKCJICHUSA: cyM
3/mnara 7000 7000
Hauucnenue Ha 3/muaty 840 840

HUTOI'O: 7840 7840
IV. HakanagHble pacxoasl cyM 12000 14000
V. TpancnopTHbie pacxobl cyM 10000 15000
VI. Ilpoune pacxoabl cyM 8000 6000
VII. BHenpou3BoACTBEHHBbIE 3aTPATHI CyM 4000 4000
CebecTouMOCTh cym 233840 107840
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3AK/IIOYEHUE

OcHOBHbIE Hay4yHbl€ M TPAKTHUUECKHUE PE3YyJbTaThl, IOJYyYEHHBIE IPH
BBINOJIHEHUH JUCCEPTALMOHHOM pabOThI, CIeIyIOIIHE:

1. OnpeneneHsl cocTaBbl U OCOOEHHOCTH CBOWCTB MOJBHKHBIX I'PYHTOB U
neckoB byxapo-XUBHHCKOTO pernoHa, peKOMEHJI0OBaHbl COCTaBbl 3(PPEKTUBHBIX
3aKpEIISIOLINX COCTABOB, CBA3BIBAIOIIUX MTO/IBUKHBIE TPYHTBI U TIECKHU.

2. Ilo aacopOuuu mapoB BOJBI paccuuTaHa yhaelbHas IMOBEPXHOCTH (S),
HACBIIIEHHOCTh (as) TOJBIDKHBIX TMECKOB byXxapo-XWBHHCKOTO permoHa u
ocymeHHoro nooepexps [Ipuapanes. [lpu 3ToM ObLTIO YCTAaHOBIIEHO, UTO YEJbHAs
IIOBEPXHOCTh IIeCKOB byxapel cocrasnser 14,7 m%/xr, a Xopesma 12,9 mM¥kr n
IIEPECOXIINX MOABMKHBIX TecKoB Ilpmapanss cocraBuser 19,2 M%/kr; a 06beM
MUKpOIIOp TIECKOB Apaisia Ooibiie, yeM mneckoB byxapel u Xopesma Ha 64,7 u
73,33 %.

3. M3ydyeHa KHMHETHWKAa BOJOIOIJIOIIEHUS MOJBUXHBIX TPYHTOB M IIECKOB
Byxapo-XuBHHCKOrO permoHa U OOOCHOBAHO, YTO CKOPOCTb BOJIOMOIVIOIIECHUS
HOJIBUYKHBIX TPYHTOB U IIECKOB B 2,5 pa3a MEHbIIIE.

4. OOOCHOBaHO, YTO YCTOWYUBOCTb INPOYHOM MOBEPXHOCTHOM CTPYKTYpHI,
oOpa3ymolencs Ha MOBEPXHOCTH MOJBMKHBIX TPYHTOB U IECKA, 3aKPEIUIEHHBIX
noj aeiictBueM BblOpaHHbIX cocTtaBoB (IIAB, XuMmMuyeckux peareHToB,
BOJIOPACTBOPUMBIX MPOMBIIUIEHHBIX OTXO0/I0B) K BETPOBOW 3PO3UH IOBBIIIAETCS 32
C4€T CTPYKTYpPUPOBAHHON CHCTEMBI «IIE€COK-BOJA-KOMIIO3UT», TPUCATOK K
MOJIBIDKHBIM TIECKaM M TIOYBaM, T.K. TJIMHUCThIE MHUHEPAJIBI, KaJbIIHH COJEpIKaIIINe
npomeinuieHHsie otxonsl, ['C, ITAB.

5. Ycranosnensl Mexann3Mbl Bzaumonecteus [1I1 u I ¢ 3akpenurensamu
no0aBkaMu. DTO W 00yCIaBIMBaeT HAONIOAAEMbId CUHEpreTnyeckuii 3d@ext
MOBBIIICHUS 3aKpeIIIoIeH aKTUBHOCTHU CUCTEMBI NaCl+CaCl;
(CaO+MgO)+roccunosioBast cMoya+mnoaumep.

6. Ormpenenena u  peKoMeHI0BaHAa A(MPEKTUBHOCTh  JBYXCIOWHOTO
3aKpEIUIEHUs HAa NOJABUKHBIX TPYHTAX M IECKaX, MEPBbIM CIOH KOTOPOU COCTOUT
U3 MHUHEPAIbHO-OPraHUYECKUX YAOOpEHUH, BTOPOM M3 BSIKYLIUX BEILECTB,
COJZIepKalIMX HATPUM U KaJIbIUU.

/. DOkojorumyeckas M DJKOHOMHUYeCKas HIPGEKTUBHOCTh pa3pabOTaHHOMN
TEXHOJIOTMHM ObUIa OOBSICHEHA B CPAaBHEHUHU C OJIHOCIIOMHBIM 3aKpEIUIeHHEM Ha
ITOJBWKHBIX TPYHTaX M Neckax byxapo-XnWBUHCKOTO pernoHa.

8. YcraHoBiIeHO, YTO SKOHOMHUYECKUN d(PPEKT OT BHEAPEHUs pa3pabOTaHHON
TexHosoruu nonydenus 3akpenurens 11 u I1 cocraBnser 592,5 MitH. cyM B roa.
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INTRODUCTION (abstract of PhD dissertation)

The aim of the study is to develop and apply effective compositions for
fixing mobile sands (MSa) and (MSo) soil of the deserts of the Bukhara-Khiva
region.

The objects of research are mobile soils and sands of the Bukhara-Khiva
region, compositions of fixers obtained from local clay minerals and industrial
waste.

The scientific novelty of the research is as follows:

the mineralogical, chemical, salt and granulometric composition of mobile
soils and sands of the Bukhara-Khiva highway has been determined,;

- depending on the composition and properties of the moving soil and sands,
a hardening composition of industrial waste (containing silica, cellulose, alumina
dressing, etc.) has been developed corresponding to their parameters;

- with the help of compositions developed for fixing moving sands, the
optimal conditions for the phytomelioration process were substantiated with its
strength of 2.2-2.9 MPa and the amount of water-resistant aggregates of 72-85%;

- the importance of mechanochemical dispersion in the creation of fixing
compositions based on local clay minerals and industrial waste was determined,;

- the optimal conditions for obtaining fixing complexes and their application
in moving soils and sands of the highways of the Bukhara-Khiva desert region
have been determined,

The synergistic efficiency of the NaCl+CaCl,(CaO+MgO)+gossypol+
polymer system for increasing the strength activity of mobile soils and sands has
been determined.

Implementation of the research results. Based on scientific results on the
development of effective compositions for fixing mobile sands and soils of the
deserts of the Bukhara-Khiva region:

A technology has been developed for the production and use of fixer
compositions based on local clay minerals, surfactants, wastes from the oil and fat
and oil refining industries and introduced into practice in the Committee on
Ecology and Environmental Protection of the Bukhara Region (certificate of the
State Committee of the Republic of Uzbekistan on Ecology and Environmental
Protection dated Augest 02, 2021 Ne. 04-02/8-2380). As a result, this made it
possible to eliminate such environmental problems as a decrease in the volatility
of mobile sands and soils of the desert regions of Bukhara and Khiva, an increase
In their resistance to wind and water.

A technology was developed for the implementation of the process of
phytomelioration (crop production) while forming a solid structure on mobile
sandy soils and introduced into practice in the Committee on Ecology and
Environmental Protection of the Bukhara Region (certificate of the State
Committee of the Republic of Uzbekistan on Ecology and Environmental
Protection dated Augest 02, 2021 Ne. 04-02/8-2380). As a result, the conditions
for the use by the population of desert areas of highways are improved, and the
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dense germination of desert-resistant plants along the roadsides is ensured, which
makes it possible to improve the ecological situation.

The adsorption mechanism and Kinetic characteristics of the composition of
the fixing compounds in mobile sands were used in the applied project NeA-DA-
2019-37. "Creation of a new generation of reagents based on the waste of the
Kungirad soda plant to prevent a storm of saline soils and sands™ dispersions of
mobile sand of various deserts (certificate of the Academy of Sciences of the
Republic of Uzbekistan dated June 02, 2021 No4/1255-1612). As a result, the
study of the physicochemical, granulometric and adsorption properties of mobile
soils during the consolidation of sands made it possible to improve the methods
for choosing a fixing composition and determining the patterns of their change.

The structure and volume of the thesis. The dissertation consists of
introduction, four chapters, conclusion, list of used literature and applications. The
dissertation is consist of 108 pages.
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