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KHWPUII (pancada noxkropu (PhD) nuccepranmsicu aHHOTALUSICH)

JMuccepranuss MaB3yCHHUHI [10J13ap0Juru Ba 3apypatu. bytyH naynéna
4yKyp He(T Ba ra3 KyAyKJIapuHH OypFyiall >Kapa€HJIapUHU TaKOMUJUIAIITHPHULI
Oyiinya WIMHA-TAIKUKOT UIIUIApU OO OOpHIMOKIA, OyHIal KyAyK/IapJard I0KOpU
XapopaT MeTajyl YCKyHaJJapHH EMUPWUJIHUINTa Ba YHU aBapUsBUN XoJlaTra OJud
Kenaau. bypry Ba Oypfyjnam KypuJIMacHHUHT OOIIKa alJaHyBYM SJEMEHTIIapura
IOKOPY XapOpaTii TAbCUPHU KaMaUTHPUII MAKCAAUAA yJIapHU, CHHTETHK Ba TaOUUN
ycyJulapjia OJuHaAWraH Erjap OuiaH MOMJaIl TaBCUs JITHIAAW. YJapAaH TaOuuii
ycylja onuHTraH ¢&rap HucOaTaH KyJiail Ba ap30HPOK MOMJIOBYM XOM-alé
XUcoOJIaHaM, YYHKH yJIap acOCaH MaxXaJlIMi MOWjap, NIYHUHIICK YAKUHAWIApUIaH
oJIMHaIU. YOy MyaMMOHHU €4HuIll pecnyOiuKkaaa HeT Ba ra3 KazuO OJIUIIHU KEHT
KYyJIamiIi PUBOKIIAHTUPUII XaMJa UIUIAETraH Kyaykjaap (OHIMHUA KEHTraWTHpHUIIIa
KaTTa axaMusATra Jra.

Xo3upru BakTia kaxoHaa HedT Ba ra3 Kaszub onuin OViinua riioban pakodat
IapouTUAa, MaXaJUIMi XOM-alénap acocuia MOMIOBYM Oypryiall 3pUTMajJapUHU
OJIMII Ba KyJutail Oyinda uaMuil n3nanunuiap onud oopunmoxaa. by 0opana, ér-moit
CaHOATH  HUKKWJIAM4M  MaxCyJOTJIapuJaH  OJMHIaH  caMapald  MOWJaIl
MaTepuallJlapuHy TaHiam Ba Kyimani; uykyp (1500 metpnan optuk) HedT Ba ras
Ka3ub oy Kyaykiaapuna Oypry Ba  Oypfylaiml  KypUJIMAacMHUHI  OOIIKa
XapaKaTJIaHyBYM JJIEMEHTJIAPUHU MOWJAIl IUAPOUTHHU SpaTHIl, HEPT Ba ras
Oyprynam  KypwiMacu  JJIEMEHTIApUHM  MoOMIaml  >kapa€Hiapu  TaIIKWI
STWITAHJIUTHUHU XUcOOra oJiraH Xoyja, KYIAYKHUHT TYpJId YyKypJuKIapuaa
XapopaTHH OOIIKAPHINTa ajJoxXuaa YbTUO0p OEpHIMOKIA.

PecnybnukamMusia 10KOpU Xapopatiu 4yKyp KyAykKiapjaa HepT Ba ra3 Ka3uo
YUKAPUII TEXHUKA Ba TEXHOJIOTHSCHHU TAKOMWJUIAIITUPHUIIL, MaXaJUTMi Xxomariénap
acocuna Oyprylaml HSpUTMATAPUHU OJNHII OyiWWYa WIMUN UW3JaHUNUIAp OJHO
GOPHITHG, MyaifsiH HATIKANapra SPUIIIMOK/IA. Y30eKHCTOH PecyGIuKacHHN SHAIa
pUBOXIIAHTUpUII  OYyitmya xapakatnap CrpaTerusacu yYMHUM HyHaIUMIIuAa
TabKUJIAHTaH «IOKOPU TEXHOJIOTHSUIM KailTa WIUIAll TapMOKJIApUHHU, SHT aBBAJIO,
Maxaiuid XOMalll€ pecypcllapyHy YyKyp KaiTa MIUIall acoCuJa HOKOpU KyIIMMua
KUUMaTIM Tall€p MaxcynoT HIad YMKApUIIHM SKaJal PUBOXIAHTHPHUIITA
KapaTuiaran cu(ar KXuxaTuaaH SHru OOCKHMYra YTKa3ull OpKalIM CaHOATHU sHajaa
MoJepHM3anus Ba amBepcuMKkamus Kuwimin ' . By Gopama, 4yKyp KydyKiIapaa
unuraiaurad HepT Ba ra3 Oyprynam KypwiMalapuja WIUIATAIaJAUTaH MOMIall
ErmapuHu spaTvil Ba ynapaad ¢doigamanum OVinuda WIMUN TaaKUKOTIAp OJUO
OOpHUIII MyXUM aXxaMHsT KacO ITau.

V36exucron Pecny6mukacu Ilpesumenunmar 2017 iiun 7  ¢espanmaru
[1D-4947-con  «Y30eKHCTOH peCcIyOIMKACHHN SHAJa PUBOXKIAHTHPHIN Oyiinda
Xapakariap cTpaTterusicuk Tyrpucuga» tyrpucugaru ®@apmonu, 2017  iun
23 amsryctoarn [1K-3236-con  «2017-2021 #wuiapga kuM€  caHOATHUHU
PHBOXIIAHTUPHII 1acTypn» Ba 2018 it 25 oxradpaaru 1TK-3983-con «V36ekucTon
PecniyOnukacuga KuME CaHOATHMHM Kajal PUBOXKIAHTUPHUIL YOpa-TaaOoupiapu
TVrpucuganru Kapopiapu xamuaa maskyp (aonusitra TErvuum Oolika MebEpHil-

1\)3736CKI/ICTOH Pecniyonukacu Ilpesumentuauar 2017 #mn 7 despanmarn I1P-4947-con «2017-2021 #mmrapaa
VY36ekucton PecrryOmmkacuayu PUBOKIIaHTUPHIIHUHT XapakaTiap cTpareruscny Tyrpucunara Gapmonu



XYKYKUH XyxoKaTiapja OenruiaHrad BazudanapHu Oaxapuiira ymoly auccepranus
TaJIKUKOTHU MYaiisiH Japaka/ia Xu3MaT KWIaIu.

TagkuKoTHUHT pecnyOauka ¢GaH Ba TEXHOJOTHAJIAPH PUBOKIAHHUII
YCTYBOp HyHaJuuuiapura MocjJauru. Maskyp TagkukoT pecmyonuka (an Ba
TexHonorusurap  puBoxannmmmHuUHr VI «KuméBumt  TexHonorusa — Ba
HAHOTEXHOJIOTHUS» YCTYBOP WYHATUIIMTA MyBO(PUK OakKapriraH

MyaMMOHMHT YPraHWJITaHJINK JapaKac.

X03Upru KyHJa 4yKyp, IOKOpH XapopaTii HedT Ba ra3 Kyaykjiapuaa Oyprysanl
KypuiIMajJapuHu MWOUIATUIIAA KYJUITAHWIAJWTaH MOMIAp Ba YJAPHUHT OJIMHMILIH
TYFpUCHIAry KYmiad unuiap Xakuaa agaouétinap mabiyM. Yykyp HedT Ba ras
KyAyKJIapuHUd Oyprynaiija Kepak OynaauraH MOWMIIOBYHM, OJIIUHIAH OelruiaHraH
(bU3UK-KUMEBUN Ba PEOJIOTHK XYCYCHATIM EFJIApHU CUHTETHK YCYJJIa OJUI OYinda
unulap  MabiyMmM. TaAKUKOT HaTWKajgapu IWIYHH KypcaTaauku, Oypryjanmi
KypWIMaJapuHA MOMIaniga MIIATAIAINTaH EFIApHU OJIMIITa XOPH>KUK Ba MUJLITAN
OJIUMJIADUMU3HUHT OUp Karop wunuiapu Oarunuianran. MJX — gaBnatiapu
tankukoTumnapugan b.A.Aunpecon C.H.bactpukos, E.benenko, JIL.II.Baxpymes,
P.H.3arugymmun, H.I'.Kamkapos, ['.B.KoneceB, B.H.Komenes, O.A.Jlymmnees,
B.C.JlrooumoB, [O.H.Moiic, T.A.Motbines, P.A.MymtokoB, A.N.OcTpsrus,
E.®.Onmreitn, B.U.Ps6uenko, H.H.Kpyrauukoro, 2.I'.Arabansuin, b.C.Dunatos,
B.I.T'oponnos, K.®.ITayc, A.U.bynaros, f.A.Ps3anoB, E.f.Ilonnoes, 3.1 .Kuctap,
3.A.JIutses, JI.1.Opnos, B.X.IlaponsH, A.A.lllmuar, I'.'M.Ceprees, b.H.Xamuos,
I.M.Caunaxmeno, C.A.A6aypaxumoB, C.Do3uj0B Ba OONIKAJAPHUHT HIILJIAPH
MabiayM. bomka  xopwkui  gaBnamiap — Taakukotuwiapungan — J.A.Pollard,
A.G.Heggem, K.F.Gray, H.W.Percins, I[.P.Weichert Ba OomkaJapHUHT HIIaAPH
MabIIyM.

HOxopuna canab® yTuiaran unuiapaa acocuii ’bTUO0p TypJi KUMEBUI Ba Tabumii
OupialmiMayiapJlaH  CHUHTETUK Xamja TaOuui ycyjijga OJMHAIuraH MOMNJIOBYH
SFJIApHUHT TApKUOW Ba XyCycuUsiTIapura Kapatuirad. Tabkumiad VYTUII KEpakkw,
uniad 4YMKapuiraH MOWJIOBYM MOWJIAPHUHT KYIUIUTWUTa KapamaclaH YJIapHUHT
KyJIyKJIapia KYJUIaHWIMII YyKYpJIMTH IOKOPH XapopaT Ba Oypryjall 3puTMacu
cupaTuHUHT EMOHNamMIIM cababnu deknanradH. Hedt Ba ra3 KyaykiaapuHH
OypryJaill YyKypJUTHHU OIIMPUIL Makcaauaa, Oypryiaml 3pUTMAcH TapKUOWMHUHT
MypakkaOIuTruaaH Keaud 4YuKraH XoJija XapopaTra yujamid &rjiap Ba EF-Mou
CaHOATH YMKWHIAJIMPUHU TaHJAIm Tanad »Twiaau. byprynam KypuiamalapuHH
MOWJIOBYM EFJIAPHU OJIMII XOM-alll€ pecypciiapu TaxXJIWIW IIyHU KypcaTaaukH, Xap
OWp TAJAKUKOTYM TAHHAPXHHU MACAUTHUPHII MaKCaauIa acoCaH MaXaJlIUid XOM-aIié
pecypcnapu Ba €Fnap YUKMHIWIApHUIaH (poiigananraH.

TagKUKOTHUHT AUCCepTALMS O0a:kapwiran WIMHI-TaAKUKOT
MYACCACMHMHI WIMHH-TAAKHKOT HILUIAPH pexagapu OwjiaH OOFJIHUKJIUIM.
Juccepranys TaIKUKOTH Y MyMHUM Ba HOOPTraHUK KUME UHCTUTYTH TAIKUKOT UIUIAPU
pexacura wmyBopuUK Ne DA-A13-T131 «PaHrnm MeTautyprusi TEXHOJOTHK
KOpHUIIIMaJIapuHu, HedT-ra3Hu KalTa WIUIAll YUKWHIWIAPUHUA Ba YCUMIIMK MONUHU
KaiiTa MU MaxcyJaoTIapyuHU aIcOPOLMOH TO3alalll TEXHOJIOTUSICH» MaB3yCUaru
amaiui joluxacu oupacuia oaxapuiras.



TaagKUKOTHUHI MAKCAAM MaxajUuIMi XOM-allI€ pecypciapyu acocuaa MOWIIOBYU
TWUTA  OypFyJaml SpUTMaJapuHA OJHUIN TEXHOJIOTHSCHHU TaKOMUJLIAIITHPHUIIIAH
ubopar.

TagkukoTHUHT Basudaaapu:

KaTTa 4YyKypJuKaa Oyprylail 3pUTMaiapyd Yy4yH MOWJIOBYM MOMIApHU OJMII
YUYyH MaXaJUTAN XOM-all€ PECypPCIapUHUHT TaXJINIIH;

OMYJIbCHOH  THUINAArd TWILIKM  OypFynam  JSpUTMalapd  TY3WIMACHHH
MyBO3aHaTJIallra MyJDKAJJIAaHTaH dMYJIIaTOp OJUIITHUHT TEXHOJOTHK PEXUMIIAPUHU
TaHJIAaIII;

Oypry Ba Oyprynail KypUJIMAacHHUHT OOIIKAa XapakKaTJIaHyBUM dJIEMEHTIIAPUHU
IOKOPH XapopaTyii MoWIaira MyJpKaJUlaHTaH Oypryail 3pUTMaIApUHUHT, TaOUMid
AMyJIbraTOpJapHU KYJUIaraH XoJjja, pelentypajlapuHy uiiad duKui;

IOKOpY Xapopatiiu IIapouTaa, 4ykKyp KyaykiaapHu (1500 merpmaH oOpTHK)
OypryJiaija MIUIATWIAETTaH OypryJall KypUJIMAacHMHM MOWJIAIl YCYJIMHU HIL1a0
YHUKUIII,

OypryJjail KypUJIMAacCHHM MOWIAIIHUHT ONTHUMAJl TEXHOJIOTUK PEKUMIIAPUHU
TaHJIAaIII;

aHOMaJl IOKOpU XapopaTiu IIApOUTAA MWIIUIOBUYM OypryJjall KypUIMacHHU
MOMWJIAITHUHT HUIJIA0 YUKWITaH TEXHOJOTUK PEKUMIAPHUHT CaHOAT CHUHOBUHU
YTKa3WIIL;

IOKOpPH YYKYpJIMKKa MYyJDKa/UTaHTaH HedT Ba ra3 OypryJaml KypuiMallapuja
uniad YMKWIraH  MOMIall  MOMMHM — KYJUIalIaH ~ KyTHJITAaH — UKTHCOJIMM
camapaJopJIMKHU XHCOOall.

TaakukoT 00bekTH crudaTua axTa EFMHUA TUApaTaldsd KWW yCyau OuJlaH
OJIMHTaH TEeXHHUK (Qochonunuiapy Ba TPHANMITIMICPHIJIAPH XaMjia Oypryall
KypuaMajapuHyd MOMIAIIa UIIJIaTHIauTraH, FOKOpraa aiTuO YTHIIraH JTUIUTApHA
¥3 TapkuOura ojiraH MOMJIOBUM €Fap, IIYHUHTJIEK €F-MOW CaHOAaTH €F YMKUHIWIApU
OJIMHTaH.

TaagKMKOTHUHT NpeaMeTHHHU Oypry Ba Oyprynall KypuIMallapuHu MOWJaIiia
UIUIaTUIaAUral  TeXHUK (ocdomunuayiap Ba TpUALMITIULEPUIAp acocuia
Tail€pilaHraH MOMJIOBYM EFJIApHU OJIMII Ba KYJJIATHUHT MYKOOWJ TEXHOJOTUK
PEKUMHUHM YPHATHII TAIIKUI TN,

TagkukoTHUHT ycyaapu. uccepranus umuga GU3UK-KAMEBUN, KOJUIIOW/I-
kuméBuii  ycymmap, KX, HWK- wu AMP cnekrpockornus Ba  Oomka
CTaHJAPTIAIITUPUITAH XOM-allI€ Ba OJIMHAJWTAH MaxCyJIOTIapHU TaXJUI KUJIHII
ycyuiapuian (porananuiras.

TagKMKOTHUHT WIMMIA SIHTWJINIM KyHugaruiapaad noopar:

MaxaJUIMi YCUMIMK Ernapuiad (XycycaH mnaxra €fuJiaH) OJIMHTaH TEXHHK
dbochommnua Ba TpUAITMITIUIEPUITIAPHUHT TAPKUOU Ba XyCyCHUSTIApU aHUKJIAHTaH;

TeXHUK MaxTa €EFJIapuiaH yJapHU Tryuaparaqusiam ycyau 2 %iau JTUMOH
KUCJIOTaCcHM  CyBJIM dpuTMacuaaH  (Qoiimananran xonga  docdonunua  Ba
TPUALMITJIMUEPUITIADHA ~ QKPATUIIIHUHT  aCOCUM  TEXHOJIOTMK  KypcaTruuiapu
aHUKJIQHTaH,

MOMJIOBYM peareHTiap cudarujga unulaTwinHaaurad Qocdonmunupiap Ba
TpUALWITIMIEPUIap OypFyiail )PUTMACHHUHT PEENTypacH UIILIa0 YMKUIITaH;



IOKOpY XapopaTid IIapouTAa HIUIOBYM, YYKyp Oypfynaml KypuiMaiapuaa
UIUIATUIaAUTaH MOMIIOBUM EFJITAPHUHT MOIIAI XYyCYCUSITIApU aHUKJIAHTaH;

Oyprynam KypuiaMacud y4yH MOWJIOBYM EFHHM KYJIJIalll Ba OJUITHUHT MYKOOWI
TEXHOJIOTHK IIapTiapu Uiuiad YUKUiIraH,

Maxa/UInid XOM-ami€ pecypeiapyd acocuaa MOWJIOBYM THJUIM OypryJard
SPUTMAJIAPUHU OJMII TEXHOJOTHSICMHUA Ba YJIApPHU KYJUIAHWIMIIH TEXHOJOTHSICU
TaKOMUJUTAIITUPUIITAH;

TagKUKOTHUHT aMaJIMii HATHXKAJIapH KyHuaaruiapaad noopar:

TEXHUK MaxTa EFMHUHT (ochoaunuaiapy Ba TPUALMIITIUIIEPUIIAH OJIMHATUTaH
MOMJIOBYM EFTAPHUHT TapKUOU UIILTA0 YMKUJITaH;

OypryHu Ba  Oypryjnaml  KypWwIMacMHUHT  OoOIlKa  XapakaTiaHyBud
AJIEMEHTJIApUHU HIUIa0 YMKWITaH MOWIOBYM EFyap OwuilaH MoOMam  yCyiu
SApATUIITaH;

YyKyp KYJIyKJIapHU OypryJamia KYJUIaHUJIauTraH dbochonumnu,
TPUALIWITIIMIEPHU]] apajlalliMAIapUHA  OJUIN Ba KYJUIAIITHUHT MakOysl IIapTiapu
WIJ1a0 YUKUJITaH.

TagKUKOT HATHKAJTAPUHUHI MINOHYIMJIUTU. OJMHIaH HaTWXKAJIAp KUMEBHUI
Ba (DM3UK-KUMEBUM 3aMOHABHM TaJKMKOT YCYJUIAPUHM KYJUIalll OpPKAJIM HWIMHMA
TaxJIUI YCYJUIAPHUHUHT KOMIUJIEKCIapHu Ounan acOCJIaHTaH Xamia
dbochomunuamapHUHT TPUALMITIUIEPUUIap OuilaH apajaimMalapuHd  OJIMII Ba
ynapiaaH (QoijamaHuIl  TEXHOJIOTHAICHM  TaXpuba-caHOAT CHHOBJapu Ouiad
TacIUKJIaHTaH.

TaagKUKOT HATHXKAJIAPVMHUHT WIMHMHA Ba aMaJIMid aXaMUATH.

TaakuKOT HATWKAJApUHUHT WIMHN axaMuaTd mnaxTta Eruaad (ochonumnma
OWIaH TPHUALMITIMIICPUTHUHT aXXKpaTUO OJMII Ba yHH OypFylall 3puTMalapura
MOMJIOBUM peareHT cudaTuaa KUPUTWIHINU, Oypryiail >kapaéHuUlard XapopaTHH
cakjiad TypuIIM Ba KypuiMajapHU MoOIIa0, TW/UIM KOPKAHUHT EMUIITKOKJIUTUHU
KaManuIy OuiiaH N30XJIaHaIu.

TagKUKOT  HATWKAIAPUHUHT  aMaJliid  axaMusSTH  IIyHAaH  HOOpaTKH,
dbochomunuaapHUHr TEXHUK TaxTa €FUJlaH JUMOH KHUCIOTaCUMHUHT 2% CYBIJIH
SpUTMacHu OuWIaH TUapaTalys KWIMII WYiIu OWjiaH OJIMHTaH TpHUAIWITIULCpUIIap
OwiaH apanammacd HepT Ba ra3z ka3ud ommmpa yykyp (1500 meTpman opTHK)
Kyaykjaapaa Oypfyjail SpUTMAIAPUHUHT AMYJIbraTopu cudarujga HIUIATUINIIH,
xamJa YKyB Myaccacaiapuaa KUME Ba KUMEBUI TEXHOJIOTUSI COXalapujia MarucTpiap
Ba OakasaBpJapHu Taképiamiaa YKyB KapaéHu yayH XU3MaT KHJIaIu.

TaagKUKOT HATHKAJIAPUHU KOPUH KWIMHUIIKA. Maxauiil Tyl MUHEpajiapu
acocua Kym (GyHKIMOHAT OypFyJall 3puTMaIapUHU OJIHUIIT TEXHOJOTUSICHHH UIIa0
YUKUII OYHn4a OJIMHTaH WIMHM HAaTHKajlap acocua:

naxta Ermapunan (ochomunua cupt Gdaon MOIATAPUHU  AKPATHO OJIUII
texHosioruacu «®aprona ér-moi» AXHuHr «2022-2023 WHwuiapaa aManuérra
XKOpUM AT  OYiiMya MCTUKOOUIM MIJIaHMajap pyhxaru»ra KUPUTUITAH
(«Y36exknedrrazy  AXmmmr 2021  dmun 2 depanmarn  03-17-5/25-con
MabIyMOoTHOMacH). Hatwxkama, wmaxammui xom-aménap acocuaa Oyprymamd
SpUTMANIAPU YUYYH MOMJIOBYM peareHT OJIMII UMKOHUHU Oepaju;



CJI-1 moisioBuM peareHTHH OypryJall 3pUTMa TapKuOura Kymuod Oyprysaiil
xapaéuura Kymnam TtexHonorusich «byxoponedrtrazmapmananny AXKuaunr «2022-
2023 J#nmmapaa aManuérra SKOpUM dTMI  OYilM4a HWCTUKOOUIM —MIUIaHMalap
pyiixaTiy»ra kuputiras («Y36exkuedrras» AXKaunr 2021 iinn 2 pespangaru 03-17-
5/25-connu mMawirymoTHOMacH). Hatmkana, HeT Ba ra3z Oyprynam KypuIMacHHUHT
FOKOpY MOWJIAII KypcaTKuwiIapura 3ra Oyiran OypryJamn 3pUTMACH OJIMII UMKOHUHU
Oepanu.

TagKuKOT HATHKAJTAPUMHUHI anpoldaunmusicu. Ma3Kyp TaIKHUKOT HaTHXKalapH
3 Ta xankapo Ba 4 Ta pecnyOjiMKa UIMUN-aMaluil aH)XKyMaHjapaa MyXxoKamaaaH
VTKa3WJITaH.

TagKuKOT HATH/KAJAPUHUHI JBbJOH KHIMHMIIN. J[uccepranus MaB3ycH
Oyinya >xamu 15 Ta miMuil MakoJsiajmap Hamip 3TWIraH. Yiapaadn 1 ta MmoHorpadus,
Ba Y36ekucton PecryGmukacu Onmil aTTecTanus KOMHCCHSACHHHMHT JIOKTOPIIHK
IUCCEpTAlUsIIApU aCOCUN WIIMUK HATUKAJAPUHU YOIl TUIITA TABCUS STUITaH WIMUN
Hampjapaa 7/ Ta MakoJia, >KymjagaH 3 Ta pecrnyOosmka Ba 4 Ta XOPWOKHMA
KypHaJuIapa 4o dTHIIraH

JluccepranMsIHUHT TY3WIMIIM Ba Xa:kMHM. Juccepranus Kupwil, TypTTa 000,
XyJioca, anabuérnap pyhxaTd, WIOBAIapJaH TalIKuia TomraH. Jlucceprarus
129 GeTmaH TaIIKWI TOITAH.

JIUCCEPTAIIUSIHHUHT ACOCUI MA3BMYHU

Kupnm xucmuga aumccepTanMsi UIIMHUHT A073apOjaMrd  Ba 3apypliur,
TaIKUKOTHUHI Makcaau, Bazudanapu, IpeaIMeTH Ba 0ObEKTIapH, TaJKUKOTIAPHUHT
V36exucton PecryOnmkacu (aH Ba TeXHHKa TApaKKMETUHMHT — YCTYBOP
HyHanummapura MyBoUKIUTH acocnad Oepwiran. MnMuii sHruiauk ound O6epumiran
Ba TAJIKUKOTHUHI aMallMil HaTHKalapu TaKIUM STUIITAH, OJIMHTaH HAaTH)KAJIAPHUHT
WIMHHA Ba aMaJIni axaMusITH 0aéH KUJIMHTaH.

JucceprauussHUHT «bBypryJam 3puTMaJIapyMHi Ba MOWJIOBYH peareHTJIapHU
OJIMII Ba KY/JIall TEXHOJOTMSAJACHHU SIPATHII MYaMMOJIAPMHMHI 3aMOHABMIA
X0JIaTW» [0 HOMJIaHraH OupuH4YM O00uaa (amabuérnap TaxJauiau) OypryJaml
SPUTMAIIAPUHU HIIA0 YMKApHUIL, XYCyCaH 4YYyKyp, FOKOpPH XapopaTiud Ba Ty3JHd
KyAyKlap y4yH MOWJall MaTepuajlapd COXACHJAard TaHUKIW WIMUNA TaJKUKOT
WIUIApU TAaKJAUM STWITaH. [WIIM MuHepaiap, I0OKOpU caMapaid Kylmumyaiap Ba
Oomikanap acocuja Oypryjaml 3pUTMaIapyuHU UNUIA0 YWUKapWIl Ba yilapjaH
¢boii1aTaHUIIHUHT TEXHOJIOTHAICH Ba TEXHUKACUHUHI PUBOKIAHTUPHUIIHUHT WIMUN
HyHanmunuiapu kypcatwiradi. by MyaMMOHMHI TH3UMIIM TaXJIMJIM acocuaa yuoy
AauccepTalys TaAKUKOTIAPUHUHT MaKCaJu Ba Bazudanapy MakIaHTUPUIIIH.

Nkxknaun 600 «MoilioBuM €rjiap Ba TWIJIM OypFyjaml 3pUTMAJIAPUHH
TaXJIWJI KWJINII YCYJJIAPH Ba TaKPU0a TEXHUKACKH), SMYJITalUs KWIyBUU E€Fap Ba
MOMIap KYMIWATaH TWIIHM OypFyJall 3pUTMAIAPUHU TaxJ I KWINII YCIyOnapura,
Moinam €fiapu  Ba Oypryjall SpUTMATAPUHUHT SMyJbratopiapu cudatuia
dbochonmunuanmap Ba TPUAMITIULEPUUIAPHUHT  apajlalliMAaCUHU  OJIUII  YYYH
nabopaTopus KUXO3JIAPUHUHT TaBcu(ura OarvuuIaHrad. l-kaaBainjga KeaTUpUIITaH



Oyprynai SpuTMaIapiHu MOMJIAII yYyH TaBCUS 3TWITaH KOMIIOHEHTIapu cudaTuia
docomunuanap Ba TAI' HUHT acocuii KypcaTKUUIapy YpraHuiau.
1-sxkaaBaJ
Texuuk ¢opnpecc naxra éFruIaH OJJMHIaH TPHANWITJINLIEPUIAP OUJIaH
docomunuaiap apajamiMACHHUHT KYPCATKUYJIApH

Pu3NK-KUMEBHI KypcaTru4jap Ya4oB 6upauru KuiimaTiiap opajuru
Tapkuo:
KyJI % 15-3.2
a3or % 11-1,2
docdop % 3,6-3,8
YMYMU YIJIEBOAOPOIAP, LIy % 35-41
KyMJIaJIaH
IPKUH % 1,3-15
OorytaHraf % 2,2-2,6
COBYHJIAHMAMIUTaH JTUIHJIAP % 43-48
TOCCHUIION % 2,2-31
Moii-KHCI0TaJIU TAPKUO:
MaJIMHUTHK % 22,2 -24,6
CTECApPUHUK % 3,0-3,2
OJIEMHHUK % 17,0-17,1
JIMHOJUINK % 55,1-57,4
JIMHOJICHUK % 0,1-04

1-xanBannan kKypuHUO TypuOIuKH, (oprpecc maxra €Fd TUAPALMIIAH CYHT,
TapkuOWAa COBYHJaHMalauraH wojjanap, yrieBogopomiap Ba  dochop
OupuKkMaiapu OKopu OViaran QochonunuaIapHUHT TpUALWITIUIIEpUIIap OuiaH
apajaliMacMHU aXpaTuO uuKapagu. TYWMHTaH MOM KUCIOTaJapUHUHT MO
KHCJIOTACH TapKUOMJIaH MAJIMUTHK KHUCIIOTa Ba TYWHMHMaraH €F KUcJoTajapuja sca
JUHOJITUK KHUCIIOTa aCOCMUA KMCMHHM TallIKWJI 3Taau. by Oyprynai sputMaiapu yayH
OJIMHTaH MOWJIOBYM EFJIAPHUHT CUPTIApHU Gaosl Moitaml  XyCYCUSTIApUHH
acocJalira UMKOH OepaJin.

1-pacmpa maxta EFmapuHU THApATAalUs KWW WynM OWiaH axpaTuiral
dbochommmuanap TpPUAIMITIUICPUIAP apajialiMaga TOCCUIIONHU aHUKJAIl Y4yH
B3OXX xpoMarorpammacu TaCBUpPJIAHTaH.

VWD1 A, Wavelength=254 nm (16012010\SIG00004.D)

mAY 3.774

200

3.931

150

100

3.643]
4.341

2.541 3.059 4.554
o

1-pacm. Opamii yeyaga 0,7 Mol / MUH OKMM Te3JIMTHIA THAPATIAHTaH NAXTAa 6FU
MUKIOPHUIl TAXJIUJINHUHT XpoMaTorpammacu. 3,931 mun. 40,5318% roccumnoa
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1-pacMaan kypuHUO TypuUOJMKH, TOCCUIIOIHU 3PKUH TOCCHUMOJ OmiaH Oupra
YHHUHT XOCHUJIAIapy TOMOHUAAH XOCHJI OYIMIINHY KypcaTaau, Oy 1nryoxacus OJMHTaH
MOMIIOBYM EFIAPUHUHT 03aJapHU MoWjam (aoura XycycUsITIapura TabCup
KHJIaIu.

bynnan Ttamkapu, MOWIOBYM TWUTH OYpFHWJIANl SpUTMAJapW OJIUII YIyH
UIUIATWITAaH MaXaJuTui JIOMIapHH Tax 1Ml KWINII HATHXKAIApU KEITUPHUIITaH.

Yunnun 600 «MOWIOBYM peareHT/IAPHH TeXHMK MaxTa éFujaH ampaTuod
OJIMIIHM TAAKHKOTJIANI Ba YJAPHU T'WJUIM OypryJaml 3pPUTMAJAPUHHA HILIA0
YMKAPUIIAA KYJJIAII»HU YPraHWilra, 3MYyJIbCHOH Oyprynall TWUIAPUHU HIILIIA0
YUKAPUIII y4yH dbochonmunuamapHUHT TpUALMIITIIHIIEpUITIap Ouan
apanammManapunad  (Qoigananumra, — Gocomunumiap  TpHALMITIHIEpUIIIAD
apanamMacu EpJlaMyjia MOWJIAll Ba AaHTUKOPO3UOH OypFylalll 3pUTMAaHU HUILIa0
yukapumira oarunuianrad. lllynunaraek, ymoOy 600/1a Maxaiiuii Tuil Ba MOWJIOBYH
€Fmap acocuaa OJIMHTaH SMYJbCHSUIM OypFynaml 3puUTMajapyuHU YpPraHWill, TUILIA
OypryJalll SpUTMAIApUJIard MaxXaJIMA MoMiaml KylmuMYaiapyuHU YpraHull, naxta
dbocomunuanapy Ba yIapHUHT JEUUTUH (PpaKIHsUIapUAaH IMYIbCUSIIM MOMIOBYM
Oyprynam dSpuTMalapuHu Tailiépramga smyisrarop cudaruga GoiganaHuil
Macajiajiapu xaMm €puTud OepuiiraH.

®ochonunug cupt $aosi MOAJATAPUHHUHT Y3UTa XOC XYCYCUATIAPU KOMILJIEKCH
Tydailii ylapHd TWUIM OypryJall 3puTMaiapuia UIUIATUIN KyJAyK OypryJaliHuHT
IOKOpU/JIa aUTHO YTUIIraH MyaMMOJIApUHU XaJl KHudiira €pjam o6epaju.

2-xkanBanga CJI-1 nman ¢oigamadnrad Xojja WILIA0 YWUKWITaH Oypryanl
SPUTMAIAPUHUHT STHTH pelenTypajapy CHHOB HAaTIKaJapy KEITUPUIITaH.

2-maaBaJj
Bypryaam spurmanapunuir kypcatknwiapuan C/A-1 mukaopura 00FJIMKJINTH
Peuent Komnounentiap Tapku6u, kr/m? byp FyIat SPUTMATAPH
KypcaTKu4Jjapu
TapTHo CI- | Kaycr. | Mukopuii 3uunnk, | KoBymkoauk
pakamu Ne 1 ) CaCOsz | I'mnan 3 ) " | pH
coga | OEHTOHMT r/em cll-c
1 2,0 0,2 45,09 100 20 1,24 15 9,5
2 4,0 0,4 45,09 100 20 1,24 13 9,8
3 6,0 0,6 45,09 100 20 1,23 11 10,0
4 2,0 0,2 45,07 100 20 1,24 17 9,5
5 4,0 0,4 45,07 100 20 1,24 14 9,8
6 6,0 0,6 45,0% 100 20 1,23 10 10,0

H3z0x: x) — Kamma-Kypeon Konunune uuikopuii 6eHmonumu,
xx) — Hasbaxop konunune uuxoputi benmonumu.

2-xanBannan kypuHuO typubauku, CJI-launr wmaccaBuit ynymwm 0,2 man
6,0 kr/M® raua oprumm OwiaH OypFWIAll JPUTMACHMHMHI 3u4inrd 1,34 nan
1,42 r/cmPraua OpTajiv, KOBYIIKOKIHK 3ca akcuHya 17 nan 10 cll-c raya kamasau Ba
pH kypcarruuu 7,7nan 8,9rava y3rapaau.

buz cyBmm acocaa docdonunumiap Ba MaxauiMil THUTAPHU KYIIUO OJIMHTAH
Oypruiiall dpuUTManapuHud Ypranu® uukauk. OJWMHraH HaTwkaizap 3-)KajaBaiga
KENTUPUIITaH.
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3-kaaBal
C/I-1 omsian Ba ycu3 MaxaJului JIOMJIapAaH 0JTMHAIUIAH OypryJiam
IPUTMAJIAPUHUHI ACOCUN MapaMeTPJIAPUHHUHI Y3rapHuIuu

CA-1 kymmiamaranaa CA-1 kymmwiarasjaa
KOBYILIKOK- i
I'nmi Homu JIUK, ¢ Kopka nlle(zsycuzé(])}l;- Kopka
(CIIB-5 EMUINKOKJINTHA e, ENMUINKOKJIUTH
oyiinaa) 5 0yiinua)
Hag6axop umkopiau 28 240 30 110
OCHTOHUTH
Hag6axop Gonatnu 20 210 21 130
AJUTOPCKUTH
Karra-kypron o5 230 26 120
OCHTOHMTH (Ha30paT)

3-)kanBanaa KeATUPWITAH TaIKUKOT HaTKalapuaaH, Gocomunu cupT (haon
MOJJAJIAPUHU CYB acoCHJa OJMHTaH TWUIM Oypfylall 3pUTMallapuia KyJall
camapalii ycyJl JIeraH Xyjocara KeJIulll MyMKHUH. By 4yKyp KyAyKJIapHU Typiau XHII
MUHEpAJI KaTJlamjlapd Ba IOKOPHM KOHIIEHTpAaIUsIu CyB Owiad Oypruiiaiil
TEXHOJIOTHSICUHU TaKOMIJIJIAIITUPHUIN OViuda Oup KaTop TEXHOJIOTHMK MyaMMOJIapHU
XaJl KWIKIITa UMKOH Oepanu. byprumnam sputmanapura ¢ocdonunuy cupt ¢aoi
MOJIAJIAPUHUHT KYIIWIKIIK yJapra I0KOpU MOMIall XyCyCUsiTMHU Oepajnu, Oy sca
KypuiMa »>JEMEHTIAPUHUHT 3apypuil MOWIAHWIIM, pyXcaT I3TWITaH 3MYJIbCHUS
KYTIUKJIAHUIIKA Ba OypFyJaru XapopaTHU TabMUHIANAW. Xap Xuil MaxXaJlluid THI
MUHEpa/UIapuaaH OJWHAIUTaH Oyprysail SPUTMATAPUHUHT EMUITKOKIUTHHUHT
nacaiummm dochoaunuiap TapKkuouaa TpUrauepuap 0opiuru Ounan OOFIHUK.

[ynpait  kuaub, ¢ocdonunuiap  TpUALIITICHUPUUIAp  apajlalliMacH
Oypfynaml spuTManapuaa OUp HeyTa KYpPUHUIIJArd MHULEIIAap XOCHJ KWJIMILA
MYMKHH, OU3HUHT (DUKpUMH3Ya OXUPTUCUHUHT TapKUOM Ba XyCYCHUSTIApU Y3rapaiu.
docdonunua Ba TPHALMIMIMIEPU] KYIIUMYaIM Oypryjall 3puTMaiapu Y3UHUHT
MCCUKJIMK-TY3 KypcaTKUuIapura Kypa 4eT 3J/1aH XapuJ KWIMHAETTaH HaMyHallapAaH
KOJIMIIIMAMIN.

Tankukornap Hatwkacuna CJ-1HuHr rymum  OypFynam  3pUTMATAPUHUHT
XyCyCUsITIapura TabCUpU aHUKJIAH]IM, HaTHXKanapy 4->kaaBalija KeITHPUIITaH.

4-kaaBajt

Byprynaam spurmacu kypcarkuuiaapu C/A-1 capaannmura 00FJINK y3rapuimm

JpuTMa KYPCATKHYJIAPH
Ca-1 HlapTiau Cys Kopka
capdu, % UMK P, pH KOBYIIKOKJINK axpariud, KAJHHJINTH
’ Kkr/m® ’ em®/(30

c MHH) K, mm
0,5 1140 10,0 28 9 1,7-21
1,0 1140 9,9 28 8,6 1,7-2,0
15 1130 9,8 29 8 1,6-1,9
2,0 1125 9,7 30 7,8 1,5-1,7
2,5 1123 9,5 31 7,6 1,3-15
3,0 1120 9,4 33 7,5 1-15
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4-xansangan kypunuo typubmauku, C/I-1 0,5 man 30% rawa Oyprynamn
SpUTMAZAa CYB KPAIUIIUHUHT CE3WIapiH Japaxkada mnacaiimmmura €paam Oepai.
byprunam cytokiurugaru  CJI-1HMHT OKWJIOHAa HMCTEBMOJIM YHUHI yMYMHM
MaccacuHuHr 1,5 nan 2,5% rada y3rapau.

ENUImKoKIMK KypcaTKuugapy Ba HIIKATaHUI Koe(HIMEHTHHH aHUKJIA0,

Oyprynar

spUTMara

KylIrMya

cudaruga

dbochomunuaATapUHUHT MOMIAI XYCYCUSATH YPHATHIIIH.
Mapxyn ®K-2000 OunaH TakKociIaranjard TaxJIMJI HaTHXKadapu S-xajaBajijaa

TaBCHUA

OTHUJII'aH

maxra

KCIITUPHJITAH.
5-kaaBaJ
CA-1 TaOMaTHHUHT KOPKA éNMUIIKOKJINIHA Ba
HIIKAJAHUI KOY(PPUIHEeHTUra TabCupu
Moinam Kymmmya 3UYJIMK p, CHC, Kopka . Kopxea HNimkagdanum
3 KAJTMHJINTA | éMUINKOK-
TypH KI/M I1a Koe(-TH
K, mm JIUTH
Hactmabku 3puT™Ma 1,16 8/11 0,6 240 0,46
dC-2000
(Ha3opar) 1,16 9/6 0,6 12945 0,24
CJlI-1 1,16 3/6 0,6 10°15 0,18

S-KalBalJlaH KYypuHUO TypuOIWKH, TaBcUs ASTWITaH maxrta dochomunumyiapu
OypFuJIall BOCUTACHHU caMapaliupok Moitnaiinu, Oy aca ®K-2000 ra Hucbaran macTpok
ENUIIKOKIIMK Ba UITKATAHUIT Koeduimmentn ounan Tacaukianaay. [llynu tapkuanani
Kepakku, mnaxta (ochomunumnapunan QoganaHuI  KyAyKJIapHU ~Oypruialiia
OypFyJaml KOJUIOHACUHHWHT 3YPUKHUINTUHK Ba ENUINIWIINHA OJITUHH OJIUIITa WMKOH
Oepaay Ba MaxCyJIOTIM TOPWU3OHTHU OUTraHAa Kepakiau (WIBTP KATIIAMHHUA XOCHI
KWJIaId Ba Oypruiaii 3puTMacy GUIBTPATHHUHT MUHUMAJI KUPUTITHHA TAabMUHIIANIH.

buz dochonunuamap acocuma oJMHraH OypryJall PUTMACHHUHT CTPYKTYypa
xocunn ki  Koounsatura (CHC) tabcupunu ypranauk. Hatwkamap rpaduk

HIAKJIKAA 2-pacM/ia KeITHPUIITaH.
CHC, B, ¢
. 40

15 /_ 30

2z T=20°C
20
1% T,=50°C
3 T=80°C -—
10

0
0 CJlI-1, % 0

T=20°C T.=50°C

pE

CJ-1,
8 o/l)

N
=
>

2-pacM. I'mjuiu OypryJiam 3puTMacu
tapkuOugaru C/I-1 mukgopura Ba
xapoparra kapao CHC
KYPCATTMYMHHUHT y3rapuiiu
2-pacmua CJII-1 xapopar 20 man 60 °C raya kytapuiarasja xam SpUTMaHHUHT
CHC x¥pcaTruuuHu NacauTUPHUIL XyCYCUATUTA ATA SKAHJIUTUHU KYPUIIL MyMKHH.

3-pacm KoBymIKOKJIMKHMHT OypFryJai
ypurmacu Tapkougaru CJI-1 mukaopu
Ba xapoparra (T1-T3) kapa0 y3rapumiu
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3-pacmza KOBYWKOKIMKHUHI CJ/[-1 mukaopu Ba XapopaTtra kapal y3rapuiinu
KYpCaTHJITaH.

3-pacmaa CJI-1 mukmopura xapad xapopar 20 gan 60 °C raua xyTapuiaranma
SPUTMAHUHT KOBYUIKOKJIUTH HHCOATaH KaMpOK KYTapuIaéTraHMHU KYpPUII MYMKHH,
Oy aca Oyprymnam unutapu cudarura uKoOui TabCUP KypcaTau.

byprymam spurmanapu, aWHHKCAa 3MYJbCUOHJIAPHU, KYIHUK XOCWJ KUJIUII
KoOmnustura sra, Oy 3ca Oypryjiam >kapaéHIapuHH MypakKKaOlalmTHpaau Ba
Janajard  SKOJOTMK  BasuITHM  éMmonnamrtupaad. lyHunr yuyH  Ous
bochomMnUAIApHUHT 3MYJICUOH TWJUIM OypFyJiall 3pUTMATAPUHUHT KYMUKIAHUILI

KOOWJISITHIary POJIMHU YpraHuod YMKJIWK, HATUXKajdapu 4-pacmjia TaCBUpJIaHTaH.
JLK,
%
80

h

v T,=80°C
60 2

—_— &

T,=50°C

40 [T =20°C
0 ¢1, % 1 1

20 >
0,0 2,0 4,0 6,0 8,0 @, %

4-pacm. I'miutu Oypryaam IpuTMacu S-pacm. I'miutu Oyp¥yaam IpuTMacu
tapkuOugaru CA-1 (®) muxkaopura Ba tTapkuduaaru CI-1 (®) mukaopura Ba
xapoparra Kapad KynuKJIaHHII xapoparra Kapa0 Kopka
XYCYCUSITHHHUHT Y3rapuiuu éMMIIKOKJIUMTUHUHT Y3rapuinn

4-pacMJaH KYypuHUO TypuOauKku, Oyprunaiml sputManapuaara ¢pochonunuaiap
MUKIOpUHUHT 0 1aH 8,0% raya Kymauimm 3MyJCUSSHUHT KYMUKJIAHUIT KOOWJISITUHU
xap xui xapopatiapaa (T1-Ts) 57-83nan 40-46% raua nacaitupuinra épaam oepau.

Byprynamr sputmanapu, XycycaH, SMyJIbCHOHIAPHHUHT Ty3Jap Ba OOIIKAJIApHU
YUKApuO TalUIAIHU TaBCU(IOBUM MYXUM KypcaTKUWwiapuiaH Oupu Oy yJapHUHT
KOopka €numkokuru kypcarruuuaup. lllynunr ydyn Oy kypcarkuura amanjaa
anoxuaa ypTHO0p Oepunamu. CJI-1 tapkuOura Ba SMyIbCUSI IPUTMACH XapopaTHUra
(T1-T3) xapab® Oypruiall 3pUTMAIAPUHNA KOpKa ENHUIIKOKIMTHHKE YpraHuil Oyinda
HKCIIEPUMEHTAJ TAAKUKOTIAPUMH3 HATHXKAJIapu S-pacMjia KypcaTHiiraH.

S-pacmaan kypuHuO TypuOauku, CJI-1 ommnHran Oypfuiam >pUTMaJApPUHH
kopka énumkokaurura (JI.K.) mxoOuit Tabcup KypcaTaau Ba yJapHUHT XapopaTH
(T1-T3) 20 man 80 °C raya KyTapuIHMIIM SMYJIbCUSHUHT KOpPKa EHMHITKOKIUTHHU
35 naH 63% rava ommpanu.

[ynnpait  Kuuo, om0  OopwiraH  TaJAKUKOTJIIAp  TEXHUK  MaxTa
dhochomunuamapuHUHT OypFyJall SpuTMaIapuia Ypranuil MOKIaIl caMmapagaopiuru
Ba OOmIKa KypcaTKuwiapu (CTPYKTypa Ba KYNMHK XOCHJI KWJIMIIHW, ITYHUHTJEK KOpKa
ENMUIIKOKIUTH) OViinYa pOJIMHU MUKJIOPUN 0axoJsialll UMKOHUHU Oepaau. MoitioBuu
Oypruiiain 3pUTMACUHUHT cudaTuHu OyHAaW Xap TOMOHIama Oaxoiai, Oypryamil
SpUTMAIAPUHU HEPT Ba Ta3 (IMyJbrUpJIANI, KYMAK XOCHUJ KWIHWII Ba FOBUII
KOOWJIMATH) YUIyH Ka3uia€TraH KyJAyKJTApHUHT TETUIUIM YyKypJIWUKIaApUTa MOCIUTH
TYFpUCHIA XYJI0Ca YUKAPHUIIT HMKOHUHU Oepaju.

14



Typruaun 6006 «Maxajauii XoM amé acocuaa MONJIOBYM peareHT Ba
Oypryaam IPUTMAIAPUHH uniad YHKAPHUIIT TEXHOJIOTUSICUHH
TakoMwiamTupuiny, CJI-1 OJUMIIHUHT TEXHOJOTHK CXEMacH Ba TEXHOJOTHUK
PEKUMIIADUHUHT HOpMaJapuHW wWniad Yukuira OaFWIUIaHTaH, ITYHUHTCK,
yJIIapHUHT acOCHJa MOWMJIAII yuyH OypFyJaml SpUTMaJapyHUA OJIUII CXEMacu Takiaug
KWJIMHTaH.

6-pacmaa dochommnuaiap Ba yIapHUHT JCIUTHH GpaKIUSICHIAaH, ITYHUHTICK,
MaxaJIui Jol MHUHepajulapujaH (oiganmaHuIlra acoCciaHraH AMYJIbCUST OypryJanml
SpPUTMAJIAPU OJIMII YUYH UITA0 YUKUITAH TEXHOJIOTHK CXeMa KypCcaTHIIraH.

[Aumcmse 7
M UHEpH/?b/

B/ 77
et
0
% [ AUHUCITIBNT MY LU B X
— oypabos pacmbop oo o 7

1-runnu MUHEpaJUIapHU eTKa3uo OepUIIHUHT JIMHUSACH; 2-MUHEPAJUIAapHU HUFUI OyHKEpH;
3-THJuTM MUHEpaJUTApHH Maiianan yayH Maiaanarnyd; 4-ruiii MUHEpauIapHu capajiail yayH Typ;
5- MaiijaJlaHTaH T MUHEepalJIapHUHT KyKYHUHH Hufrudra 10 y3aTuin yuyH KOHBeep;

6, 7 Ba 8-cyB, Gochomunuiap Ba KymmuMyagap HHFUI ya9yH OyHKepiap; 9-0KuM yirdarud;
11-Gyprynai SMyJICUSACUHM apajaliTHPHUII YIyH MHUKcep; 12-Oypruiai 3puTMaCHHUHT THIT
SMYJIBCUSICUHU KYJYKKa KyWHIII YIyH HAcOC; 1 3-710¥ SMyJICUSICHHU KaiTa ailJIaHTUPUII YIYH JIUHUS,
14- Byprynai SMyJICUSCHHU TYFPUIAH-TYFPU KyJyKKa eTka3u0 Oepui tuHusicH; 15-ymoly
KypUJIMaHUHT OOIIKapyB MaHEIH.
6-pacm. Maxajuinii xom aménapaan GoigaiaHuIITa aCOCJIAHTAH IMYJIbCUSIIN

6ypny1am IpATMACHA 113118 &1 YUKAPHUII JUHUACUHHUHI TEXHOJOI'HK CXEMaCHu

XoMm maxTta €rM TapKuOuaa TOKCHK MOJanap - TOCCHIION MaBxXyn OVianbd y
ruapatanusa  okapaéHuga onuHaauraH (Qochonmunuanap Tapkubwra anmaHaaH.
[yaunr yuyn Oynpail €rHuHr ¢ochonunua cupt (aond MOITACU TEXHHUK
Makcajiapaa uniataiaagd  (OVEK  Ba  JIak  OMYJNICHsUTapH,  EMMUIIKOKJIUKHU
KaMalTHPYBYM BOCHUTANAp, KYMHK YUKAPYBYM MoOjjanap Ba OomKamapHU HILIa0
YUKAPUIIIJIA).

6->kanBasia maxta Mouaapuaad ¢ochoaunug cupT Gaosi MoaIaTIapUHU UILTa0
yuKapum Oyinya uiiad YMKWITaH TEXHOJIOTMSIHUHT CHUHOB — HaTWXKajlapu
KYpCaTHJITaH.
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6-kaaBa

®ochoaunug cupt Gaos MoaIaTIAP YMKHIIMHUHT éF TYPUra Ba YHUHT
THAPATJAHMII IAPOUTHIA Kapal y3rapuium

I'maparauuu mWapouTH Dochoaunun
I'maparianran ér Typu Cys gap(bu, Xapopar, °C COMuaapHuHr
Y0 YUKHIIHA
[Ipeccnanran nmaxra &ru 4.0 40 92,0
ITaxTa €M SKCTPAKTCHUSACH 4.0 40 94,5
[Ipeccnanran naxra &ru 6,0 60 92,6
[TaxTa €M SKCTPAKTCHUSACH 6,0 60 94,9

6-xanBangan KYypuHUO TypuOauku, Gochomunun cupt Haon MoAIaTIapUHUHT
SHT IOKOPH pEHTA0eNIMTH KyWuJard IapouTiapia SKCTPaKIMOH TMaxTa EFUHH
rujpatianaa onuHaau: cys cappu 6,0% Ba xapopar 60 °C.

Myngait kuwmb, dochomunun cupt ¢aon MOAMAIAPUHUHT OSHT  FOKOPH
MaxCyJJOPIUTHUHU IKCTPAKIMs yCyiau OwiaH oimHraH naxta &runu 4,0-6,0% cys
cappu Ba 60 °C xapoparna rujgpaTanus KWIHII HYTu OWaH OJIMII MYMKHHJIUTU
AHUKJIAHH.

[Taxta &ruman omunamuran C/l-lpman  do¥mananum rwu  OypryJand
SPUTMACUHU CTAOWIIAIITUPAIM Ba YHra MOIAIl XycycusTiaapuau oepaau. Jlenurun
TapkuOUJaru TEXHUK MOM ruapatiaHagurad (ochomunumiap Ounan OOWUTHITAH
AMYJIBCUOH OypFyalll 3pUTMACUHHI XOCHI KUJIa IH.

/-xanBanga CJI-1 capd xkuwimHHIIMra Kapa® Oyprynail CYIOKJIUTH Ba KYIYK
KYpCaTKUYJIApUHUHT TaXXKpHUOa-uIiad YMKapHIIl HaTKajdapyu KypcaTUITaH.

7-KaaBaJ
Bypryaam s3purmacu acocuii kypcarkuwiapuauar ClI-1 capdura 6ormkiaurn

JpuTMa KYypCaTKHYJIAPH
: o Cys Kopka
CI-1 capdu, % 3nq.l1mc3 P, pH BaKT t, - o — C(.)O.,

KI/M c 3 Y0

cM°/30MuH K, mm
1,0 1130 9,6 35 9,0 2,1 3,9
2,0 1080 10,7 46 8,0 14 3,4
3,0 1060 12,0 59 7,0 0,7 3

[-xanBannan kypuHuo Typubauku, CI-1aunar 1,0 gan 3,0% ravya Kymaaumm
ruii  Oyprylialll 3pUTMAcH CyB QXPATHIIUHUHT CE3WJIapiu TMacaummura oiaub
kenaau. byprynam sputmacugaru CJl-1HuHr 5Hr makOyn capdu YHUHT YMyMHid
maccacuauHr 1,0 man 2,0% raua.

HOxopuna Ttabkummad yrunraamnek, CJI-1 Mmoinam XycycUSTIaApUHH HAMOEH
aTaau, Oy OypryJjail YCKYHACMHUHT HIIANl MYAJATUHU Y3aUTHUPHUIN YUyH KyJa
MYXUMIHUP.

8-kanBanma MoMiam KymmMMm4acu TaOMATMHUHT KOPKAHUHT EMUIIKOKIWTH Ba
UIIKATAHUIT ~ Koe((UIIMEHTUTa TAbCUPUHUHT KUECHHA TaxJIMJI  HaTWXKajJapu
KYpCaTWJITaH.
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8-kaaBaJ
Moiijiam KymumM4acu TA0MATUHUHT KOPKA éNMIIKOKJIUIHA Ba MIIKAJIAHUIIT
Koe(ppuIHEeHTUTa TABCUPH

Kymumua typu usamk p, CHC, Ilfi(l)JlI):IjJ}:lP/:ll:l; érff;:g:::::::n Nucananuim
3 ’
r/em IIa K, My 0.1 K03 PpunuenTn

JlacTiiabku
Oypryanr 1,15 10/12 0,5 250 0,48
APUTMACH

Ca-1 1,17 9/11 0,5 10°25' 0,15

OII-10 116 o/11 0,6 16°15' 0,19
(Ha3opar)

8-xanBangan kKypuHuO TypuOauku, TaBcus stuiran CJI-1 pearentu Oyprynain
BOCUTACUHU caMapajupoK Moilmaiinu, Oy sca HucOaTaH macT €numkKokiaIuk Ba OIl-
10ra Huc6atan KOpKaHUHT UIIKATaHUII KoepduimenTn Omnan tacaukinanan. [lynu
TabKUJAII KEPAKKH, KyIyKHU OypFyjaml MalThIa TEXHUK MaxTa JEHUTUHUAAH
¢doiinananumr Oyprynaml KOJOHHACUHUHI 3YPUKUIIMHM Ba ENUILUIIMHUA OJJIUHU
OJIMIIra MMKOH Oepaau Ba MaxCyJOTJIM TOPU3OHTHU OUraHAa Kepakiu (UIbTp
KAaTJaMUHM XOCWJI KWJIaAu Ba Oyprylaml 3puTMacud (UIbTPATUHUHT MHUHUMA
KUPUIIVMHU TAbMUHIANIH.

Mynpail kKuimb, YTKa3wiraH TaIKUKOTIap cUpT (aoa mojdanap cudaruia
naxra €FMHM Tpecciall Ba HKCTPAKTCHUS KWIMLIAA OJHMHTaH 3MYJIbCU(PUKATOp Ba
MOMIAll TEXHWK JICHMTUHUHM TaBCHUsSl JSTUIITa HMMKOH Oepau. Yiap Hadakar
AMYJIbCHUSUIAII KOOUJUSATUHU, OANKU aHTUOKCUJAHT XYCYCUSTIAPUHU XaM HaMOMMIII
ATaaM.

Nmna® 49uKuiaraH TEXHOJOTHSIHM —HIUIA0 YUKApUIITra KOPUK  ATHII
HaTWXacuaa uKkrucoaun camapagopivk vrmra 1000 TOHHaHW TallIKWIT 3TajIn:

3 = [(1995000 — 1070000) — 0,15 - 500000] - 1000 =850 000 000

¢xm vimmra 850,0 MUJIITHOH CYMHU TaIlTKHIT ST/IH.
[Mysgait kummb, mMaxaiuii xomami€ acocuaa MOIIOBYM THIIIM OypryJialll
SpUTMAJIAPUHN HILIA0 YMKAPWUIMHUHT TaKOMWJUIAIITHPUITAH TEXHOJOTHUSICHHHU
YKOPHUH ITHUII HATWXKACK A UKTUCOAMM camapa innura 850,0 MitH cyM.
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XVYJIOCA

1. Maxawmii xomamé Ba yJap acocuaa OJWHAAWTaH  OypryJaln
YPUTMAJIAPUHUHT aCOCUN KypCcaTTuuiapy AaHUKJIAH/IH.

2. 3axapiu roccunoiaHuHr & tapkubuaa 1,2 man 0,7 %raua kamalTupyBuu
rUpaTiaHaiural cyB capdu TEeXHHK €F yMyMUH Macca yJaylmIuAaH Kenud YhKuO
1,0 naun 6,0 %raua y3rapuiiiau KypcaTaiau.

3. CA-1 moiinoBun peareHTUHU 95%paH Ky MHUKIOpJa OJIMIN MaKcaaua
SKCTApKIUOH IaxTa éFuHU 2% JMMOH KHCJIOTaau cyB spurMacu omman 40-50 °C
Xapopart/a ruipataiys KWINII Makcaara MyBoQpuk Oyiaiu.

4. CJ-1 peareHTUHHUHI TWJUIM CYCIICH3USUJIADHU MOWIIAII AKTWBIIWIH, SIBHU
TWUIA KOpPKa ENUIIKOKJIUTH 24% ngam 10°15' raya macadMITM AHWUKITAHIA Ba oy
Kypcarruy umnopt KwinHaaurad typaomun OIl-10nudr my xypcarruunpan 17%ra
SAXITUPOK OVIIUIIMHU KYpcaTaa.

5. CHA-1 wmwuxgopununr ommmu (1,0 man  6,0%raua) Ba Oyprynai
cyrokauruHuHr xapopatu 80 °C raua xyrapwiranaa xam Ty3wmm (CHC), kxopka
ENUIIKOKIUTH, MOMJIAII XYyCYCHUSITIIApU Ba KYNMUKJIAHUII OapKapopiIUru KuimaTiapu
CaKJIaHWO KOJMHUILIN KYPCATUIIJIN.

6. Texnuk naxra érugan 2%JM JUMOH KUCJIOTACUHUHT CYBJIM dpUTMacu OujiaH
ruapatanusiam iynu ounan CJI-1 Moiiam peareHTHHU OJIUII TEXHOJOTUACH UIIad
UK. Maxammi xoMamé acocuaa MOWIAIl XYCYCUSITIIApA OIIMPUITaH TN
OypFynail SpUTMACH OJIUII TEXHOJIOTUSICH TAKOMUJUTAII TUPUIIJIN.

7. Maxannui XoMam€ acocuaa MOMJAll XyCyCHUATJIapu OLIMPWIITaH THIUIA
Oyprymnari spUTMalapu uIu1ad YUKAPUILTHUHT TaKOMUJUTAIITUPUIITAH
TEXHOJOTUSACUHMU SKOPUM OSTHUIIJIAH OJWHAJIWTAH WKTUCOIWM caMapa WUura
850,0 MH. CYMHM TalIKUJI KWJIQIH.
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HAYYHBIA COBET DS¢.02/30.12.2019.K/T.35.01
O NPUCYKJEHUIO YUYEHBIX CTENEHEHA ITPU
UHCTUTYTE OBIIEA U HEOPTAHUYECKOU XUMUHU

HHCTUTYT OBIIEN U HEOPTAHUYECKOHW XMW

YPUHOB COBUP HACUJIVIOEBUY

COBEPIIEHCTBOBAHUE TEXHOJIOI'MM ITIOJIYUYEHUA
CMA3BBIBAIOIIUX I'NIMHUCTBIX BYPOBBIX PACTBOPOB HA OCHOBE
MECTHBIX CBIPBEBBIX PECYPCOB U UX IPUMEHEHME

02.00.11- Kosiougnast 1 MeMOpaHHAasi XUMUSI

ABTOPE®EPAT JUCCEPTAIIMHU JOKTOPA ®NJTOCODPUH (PhD)
IO TEXHUYECKUM HAYKAM

Tamkent - 2021



Tema auccepraunn aoxkropa ¢unocopnn (PhD) no TexnmyeckHM HAYKAM 3aperHCTPHPOBAHA
nox Homepom B2020.3.PhD/T1782 Brcmeii arrecraunornoi komuccan npa Ka6unere Munncrpos
Pecny6nuxu ¥Y36ekHcrana.

Jincceprauus BeinonHeHa B MHcTHTYTe 00weil ¥ Heopranugeckoi xumuu AH PY3.

ApTopedepaT JuCCEPTALMM HA TPEX A3bIKAX (y30ekckuit, pycckuii, anrnuiickuii (pesiome)) pasMeIlEH
Ha BeG-crpanune Hayuworo comera (www.ionx.uz) u WHdopmaumonno-o6pa3soBaTensHOM nopTane
«ZiyoNet» no aapecy (www.ziyonet.uz).

Hayusnlii pyKoBOIHTEIb! |A6aypaxamos Cangax6ap A6nypaxuauonnql
JIOKTOP TEXHMYECKMX HayK, npodeccop

O¢nnnaisHLIe ONMOHEHTH: Xamnagos Bocur Habuerna
JOKTOP TEXHHYECKUX HayK, npodeccop

Tomes Lllepzoa Op3nesna
PhD (TexHu9ecKHe HayKH), 1OLUEHT

Benymas oprann3anns: HamMaHrasckeit HECTHTYT HHXEHEPHBIX TEXHOJIOrHK

3amuTa AUCcepTauMK cocTorTes 29 centabpa 2021 roza B 14% yacos Ha 3acenanun Hayunoro cosera
DSc.02/30.12.2019.K/T.35.01 npu HucTuryTe 0OwWwei u HeopraHuueckodl Xumuu mo aapecy: 100170,
r.TamkenT, yn. Mup3o Yayr6eka, 77-a. Ten.: (+99871) 262-56-60; dakc: (+99871) 262-79-90, e-mail:
ionxanruz@mail.ru

Jluccepraumua 3aperucTpuposana B HudopMaumonno-pecypcHoM uenrpe HMucturyra ofweit w
Heopraumueckoi xumun 3a Ne 10, ¢ KOTOPO#H MOXKHO 03HAKOMUTECH B MHAOPMALIMOHHO-PECYPCHOM LIEHTpE
(100170, r TawmkenT, yn. Mup3o Yayrbeka, 77-a. Ten.: (+99871) 262-56-60).

Asropedepat aucceprauuu pasocnad 15 centabps 2021 ropa.
(nporoxon pacceuiku Ne 10 ot 15 cenrabps 2021 rona).

//': _’; — / B.C.3akupos

— Ilpencenarens Hay4noro cosera
4 O NPUCY XACHUI0 YIEHOH CTENCHHU,

, I.X.H., npodeccop
[ 27
9’ JA.C.Canuxanora

! VYuénniii cexperaps Hayusoro coserta

\ / 1o 1 fxacumo yuéHOH CTeneHH,
\ /774 I.T.H., npodeccop
111.C.Hamo30B

“amecturens npescenarens HayuHoro ceMuHapa npu
Hay4HoM COBeTE MO MPUCYKACHUIO YUEHOM
CTENEHHU, A.T.H., Tpodeccop, akaieMuK

20



BBEJIEHUE (anHoTauusi aucceprauuu 1okropa punocodpuu (PhD))

AKTYaJIbHOCTh M BOCTPe0OBAHHOCTb TeMbl auccepranuu. Bo BcéM Mupe
BEIyTCS HAyYHO-HCCIENIOBATENbCKIE PAaOOTHI MO COBEPIICHCTBOBAHHUIO MPOIECCOB
OypeHust TITyOOKUX CKBaXXUH HE(PTH U Ta3a, II€ BBICOKUE TEMIIEPATypbl M3HALINBAIOT
METaJIIMYecKoe 00opy1oBaHUE OypOBOM YCTAaHOBKM M NMPHUBOJAT €r0 K aBapUHOMN
cutyauuu. Jlis CHMXKEHHUS BBICOKOTEMIIEPATYPHOTO BO3JECHCTBUS Ha [0JIOTO, U
ApyTue Bpaljarouyecs 4YacTh OypuiIbHOM YCTAaHOBKM PEKOMEHIYETCS YacTo
CMa3blBaTh MX pa3JIMUYHBIMM  MacjlaMH, [OJIy4aeMbIMU CHUHTETHUECKUM U
HaTypaJlbHbIM crnoco0amu. M3 HHMX NOCIeAHME CUUTAOTCS O0Jee TOCTYINHBIMH,
NEeMEBBIMU CMa3KaMU T.K. UX B OCHOBHOM IIOJIy4arOT U3 MECTHBIX MACEJ, & TAKXKE UX
0oTX0/10B. Pemenne nanHoi npoGieMsl uMeeT 00MbIIOE 3HaYEHUE I MacITaOHOTrO
pa3BUTHS 100BIMM HE(PTU U rasa B CTpaHE M paclIupeHus (PoHAa IAEHCTBYIOUIUX
CKBa)XHH.

B HacTosiiiee B Mupe npu rio0aibHOM KOHKYPEHIUU 10 JoObIYe HedTH U rasa,
BEJIyTCS HAay4YHbIE HCCIEAOBAHUS IO MOJYYEHUI0 U NPUMEHEHHUIO CMAa3bIBAIOIIUX
OypOBBIX PaCTBOPOB Ha OCHOBE MECTHBIX CHIPBEBBIX pecypcoB. B 3TOM HanpaBiieHUn
OTJEJIbHOE BHUMaHHUE YAENSAETCS: MOJ00pY M MPUMEHEHUIO0 3((EKTUBHBIX CMa30K,
IIOJIyYEHHBIX Ha OCHOBE BTOPHUYHBIX IPOJYKTOB MAcCJIOKUPOBON MPOMBILUIEHHOCTH;
CO3/IaHHUIO YCIIOBUM CMa3KH JI0JIOTa U IPYTMX MOJIBUKHBIX Y3JI0B OYpOBOM yCTaHOBKU
B r1nyOokux (Oomee 1500 wmeTpoB) CKBaKMHAaxX J00bIYM HepTH U rasa;
PETYJIMPOBAaHUIO TEMIIEPATypbl B Pa3JIMYHBIX TIyOMHAX CKBaXXUHBI C YYETOM
KOTOPBIX OPTaHU3YIOTCS MTPOLECCHl CMA3KH y3J10B OypOBOil yCTaHOBKM HE(TH U rasa.

B PecnyOnuke Y30€KkHCTaH HOCTUTHYTHI PE3YJIbTAThI MO MOJYYEHUIO OypOBBIX
pacTBOPOB HAa OCHOBE MECTHOIO CbIPbSl, COBEPILICHCTBOBAHUIO TEXHUKU H
TEXHOJIOTMM JOOBIYM HEPTH M raza B TJIYyOMHHBIX CKBaXWHAX C BBICOKHUMH
temreparypamu. B Tperbem HanpaBieHnu (CTpaTeruyd IEUCTBUHN MO AalbHEUIIEMY
pazBuTHio PecnyOnuku VY30ekucTaH HamedeHa «JajbHedInass MOJAEpHU3alUs |
nuBepcuUKaIs TPOMBIIUIEHHOCTH MYTEM NEpeBoja €€ Ha KAaYeCTBEHHO HOBBIN
YPOBEHb, HANpPABJICHHOE HA OIEpPEeXaroUlee pa3BUTHE BBICOKOTEXHOJIOIMYHBIX
o0OpalaThIBalOIIMX OTPACIIEH, MIPEXKIE BCEro MO MPOU3BOJCTBY TOTOBOM MPOAYKIIHUHU C
BBICOKOM J100aBJIEHHON CTOMMOCTBHIO Ha 0a3e TIIyOOKOW TepepadOTKH MECTHBIX
CBIPBEBBIX PECYPCOB»’. B 3TOM HampaBleHHH, IPOBEIEHHE HAYYHBIX MCCIEN0BAHUM
[0 CO3JaHHMI0 U MPUMEHEHHIO CMA30YHBIX Macel B OYpOBBIX YCTAaHOBKaxX HEPTH U
rasza, paboTaroUMX B INTyOUHHBIX CKBOKWHAX CUUTACTCS aKTyalbHOM 3aauei.

JlaHHOE NHCCEPTAMOHHOE HCCIEAOBAaHUE B OMNPEIEIEHHOW CTENEHH CITYKHUT
BBITIOJIHEHUIO 3aJa4, MNpeAycMOTpeHHbIX B Ykazax Ilpesmaenta PecnyOnuku
V36ekucran NeVII-4947 ot 7 despans 2017 roga «CtpaTteruss AeHCTBUIM MO MATH
MPUOPUTETHBIM HampaBlieHusAM pa3BuTus PecnyOnmuku VY36ekuctan B 2017-2021
rogax», NeVII-5646 or 1 deBpans 2019 roma «O Mepax 1O KOPEHHOMY
COBEPILIEHCTBOBAHMS CHCTEMbI YIPABJICHHUS TOIJIMBHO-PHEPIreTUYECKON OTpaciu
PecniyOonuku Y36ekucran» u [locranosnennu [Ipesunenta PecnyOnuku Y30ekucran

! Vka3 Ilpesunenta Pecny6mmku Yz6exuctan Ne I1dD-4947 «O crparerum AeicTBUI 1O AaibHEHIIEMY DPa3BUTHIO
Pecniyonuku Y36ekuctan B 2017-2021 romax».
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NoIlII-3236 ot 23 asrycra 2017 r. «O mnporpamMme pa3BUTHSI XUMHYECKOU
npoMblnuieHHOCTH Ha 2017-2021 roap», a Takke B APYTUX HOPMATHBHO — IMPABOBBIX
JOKyMEHTaX, IPUHATHIX B JAHHOU cdepe.

CooTBeTcTBHE HCCJIEIOBAHUS C TPUHOPUTETHLIMH HANPABJIEHUSIMH
Pa3BUTHS HAYKH M TEXHOJOTHMH pecnyOauKu. J[aHHOE MCCIe0BaHUE BBIITOJIHEHO B
COOTBETCTBUM C MPUOPUTETHHIM HAIPABICHUEM Pa3BUTUS HAYKW U TEXHOJOTHUH
pecniyonuku VII. «XuMuueckas TEXHOIOTHSI 1 HAHO-TEXHOJIOTHSI.

Crenenpb U3y4eHHOCTH NMPoOJaeMbl. B muTeparype H3BECTHO MHOXECTBO padOT
NOCBSIIEHHBIX TMOJYYEHUI0O W MPUMEHEHHIO CMa304HbIX Macen Jjsi OypOBBIX
YCTAaHOBOK He(TU M Ta3a B TNIyOOKHX BBICOKO TEPMHUECKHX CKBaKMHAX. V3BECTHBI
paboThl MO CHUHTETHYECKOMY CIIOCOOY MOJy4YeHUs CMAa304YHBIX Macell C 3apaHee
3aJlaHHBIMU  (PUBUKO-XUMHUYECKUMU M PEOJIOTHYECKUMHU CBOMCTBAMHU, KOTOpPHIE
HEO0OXOAMMBI JIJIs TIIyOOKOTo OypeHusi HepTera3oBbIX CKBaKUH. Pe3ynbrarhl aHamm3a
JUTEPaTyphl MOKA3bIBAIOT, YTO JJISI OJIYYEHUS U IPUMEHEHUS] CMa304HbIX Macell JIsi
OypOBBIX YCTAaHOBOK MOCBSAILEHBI PsAJl padOT 3apyOEKHBIX U OTEYECTBEHHBIX YUEHBIX.
N3 uccnenosareneit crpan CHI™ uzBectHsl padotsl b.A.Annpecona C.H.bactpukosa,
E.benenko, JL.II.Baxpymesa, P.H.3armpymmna, H.I'.Kamkaposa, I'.B.Konecesa,
B.H.Komenesa, O.A.Jlymmneea, B.C.Jltobumona, HO.H.Moiica, T.A.MotsuieBa,
P.A.Mymntokoga, A.N.Octpsruna, E.®.DOnmreiina, B.N.Psbuenko,
H.H.Kpyrauukoro, 2.I'.Arabansuua, b.C.®unarosa, B./[.I'opognora, K.®.Ilayca,
A.M.bynaroBa, S.A.Ps3anoBa, E.f.IlongoeBa, OJ.I''Kucmpa, 3.A.Jlutsesa,
JLN.Opnosa, B.X.Ilaponsna, A.A.Illmuara, I.M.Cepreera, K.C.Axmenona,
C.A . 3aliHyTIMHOBA, D.A.Apwurogna, C.C.Xampaena, A.A.Ar3amxo/KacBa,
b.H.Xamunosa, III.M.CannaxmenoBa, C.A.A0nypaxumoBa, C.®o3unoBa u ap. U3
3apyOekHbIX Y4YEHBIX u3BecTHBI paboTel J.A.Pollard, A.G.Heggem, K.F.Gray,
H.W.Percins, I.P.Weichert u np.

B nanHHbIX paboTax OCHOBHOE BHUMAaHHUE YJIENSAETCA COCTaBy M CBOWMCTBaM
CMa3bIBAIOIIMX MaceJ, MOJYyYaeMbIX CUHTETUYECKUM U HAaTypaJlbHbIM CIOCOOaMU U3
Pa3JIMUHBIX XUMHUYECKUX U MPUPOAHBIX coeAuHeHuiu. ClenyeT OTMETUTh, YTO HE
CMOTpPS Ha MHOYKECTBO pa3pa0OTaHHBIX CMAa3bIBAIOIIMX Macell TIyOMHa OypOBBIX
paboT B CKBaXHMHAX OTPaHUYCHA M3-3a BBICOKOM TeMIIEpaTypbl U YXYAILICHUEM
KauecTBa OypoBOoro pactBopa. CIOXHOCTh cOCTaBa OypOBBIX PacTBOPOB JHUKTYET
HEO0OXOAMMOCTh TOAOOpa COOTBETCTBYIOIIMX TEPMOCTOMKHUX Macesl U3 OTXOJOB
MacCJI0’)KUPOBOTO MPOU3BOJICTBA ISl TIOBBIIIICHUS TIyOWHBI OypeHUs] CKBaKUH He(TH
¥ raza. AHaJan3 ChIPHEBBIX PECYPCOB IS TTOTYUYSHUSI CMa3bIBAIOIIUX Macell OypOBBIX
YCTAHOBOK MOKa3bIBAIOT, YTO B OCHOBHOM KaXKIblii MCCJIEAOBATEIb NBITAETCS
HCIIOJIb30BaTh MECTHBIE ChIPHEBBIE PECYPCHI U KHUPOBBIE OTXObI C IIEIbI0 CHUKECHHUS
X Ce0SCTOMMOCTH U .

CBs3b  IMCCEPTALIMOHHOIO MCCJIEOBAHUS € TEeMATHYECKHM ILUIAHOM
HAYYHO-HCCJIeI0BATeIbCKUX PadoT. [{uccepTallmoOHHOE UCCIEI0BAHUE BBIMOIHEHO
B paMKax IUlaHa Hay4YHO-HUCCIEAOoBaTelIbckux paboT WMHcTuTyTa oO001IIeH u
Heoprannyeckod xumuu no npoekty ®A-A13-T131 «Texnonorus aacopOUMOHHON
OYHCTKA  TEXHOJIOTMYECKMX  pPacTBOPOB  LBETHOM  METAUIyprMH, OTXOJOB
HedTerazonepepabOTKU U MPOJYKTOB NEPEePadOTKH PACTUTEIBLHOTO ChIPHS.
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Heabio nucciieoBaHus SBISIETCS COBEPLUICHCTBOBAHNUE TEXHOJIOTUU TOTYyUEHHUS
CMa3bIBAIOIINX PEAareHTOB M TJIMHUCTBIX OYpOBBIX PACTBOPOB C IOBBIIIEHHBIMU
CMa3bIBAOIIMMH CBOMCTBAMU HA OCHOBE MECTHBIX CHIPHEBBIX PECYPCOB.

B 3apaum uccie[0BaHUSA BKIIOYEHBI CIIETYIOIIHE:

aHAJIN3 MECTHBIX CBIPbEBBIX PECYPCOB ISl MOJYYEHHUS CMA30YHBIX Maceln i
OYypOBBIX PACTBOPOB MPUMEHSIMBIX B OOJIBIINX TTyOHHAX;

noa0Op  TEXHOJIOTMYECKHX  PEXKHUMOB  MOJYYEHUS  HAMYJbraTopoB  JUIS
CTaOMIIM3AIMY CTPYKTYPbl OYPOBBIX TNIMHUCTHIX PACTBOPOB SMYJILCHOHHOTO THUIIA;

pa3paboTKa pelenTyphl IMYILCUOHHBIX OYPOBBIX PACTBOPOB C HUCIOJIB30BAHHEM
MOJIYYEHHBIX MPUPOTHBIX IMYJIBIaTOPOB ISl BBICOKOTEMIIEPATYPHO CMa3Ku J10J0Ta
U IPYTUX TOJIBMXKHBIX Y3JI0B OYpOBOM YCTaHOBKH;

pa3paboTka crocoba cMa3ku OypoBOHM YCTaHOBKH, paOOTaOIIMi Mpu OypeHUH
riryOokoit ckBaxuHbl (0osiee 1500 MeTpoB) pu BBICOKOTEMIIEPATYPHBIX YCIOBHUSX;

BBIOOp ONTHUMAJIBHBIX TEXHOJIOTMYECKUX PEKUMOB CMa3Ku OypOBOW YCTaHOBKU;

ONBITHO-MIPOU3BOJICTBEHHOE HUCIBITAHHE Pa3padOTAHHBIX TEXHOJIOTMYECKUX
PEXKMMOB CMa3ku OypOBOM  YCTAaHOBKH, paloTaromed Tpu  aHOMaJbHBIX
BBICOKOTEMIIEPATYPHBIX YCIOBHUSX;

pacyeT 0XKUJAAeMOro SKOHOMUYECKOTO 3((eKTa OT BHEAPEHUS pa3pabOTaHHOTO
CMa3bIBAIOIIET0 Macya B OypoOBbIX YCTaHOBKaX He(pTH U ra3za mpu OONbIION TITyOHHE.

O0bexkTamMu HcCJIeI0BAHMSA SBISIOTCS TeXHUYeCKMe (HOCHONUNUIBI U
TPUALWITIUMLEPHUIB] XJIONKOBBIX Maces, IHOJyYEHHBIX METOJAOM MX THIApaTalyH,
CMa304yHblE Macja COJAEpIKAIIWe BBIIICYIIOMSHYTbIE JIMIIMABI B  KAadyecTBE
AMYJIBIaTOPOB HCIONb3YyEMbIX OYpPOBBIX PACTBOPOB, a TaKKe JPYrHe KHUPOBBIC
OTXO0J1bl MaCJIOKUPOBOU MPOMBIILIIIEHHOCTH.

IIpeamMerom  mcciaegoBaHUsi  SIBJSIETCS  YCTAHOBIIGHHE  ONTHMAJIBHBIX
TEXHOJIOTMYECKUX PEXUMOB IIOJYYEHUS M NPUMEHEHUS CMAa3bIBAIOIIMX Maced,
CO3JaHHBIX HAa OCHOBE TEXHHUYECKHX (POCHOIUNUIOB U TPUALMITIULUEPUIOB IS
CMAa3KH J0JI0Ta U JPYTUX MOABUAKHBIX y3JI0B OypOBOW yCTaHOBKU HE(PTH U raza.

Metoasbl ucciaegoBanus. B aucceprauinoHHON padoTe UCIOIb30BaHbl (PU3UKO-
XUMHUYECKUE, KOJITOUIHO-xuMuiyeckue Mmetoasl, [ KX, K- u AMP cniektpockonus u
JIpYTrUe CTaHAapTU30BAHHBIE METO/Ibl aHAIM30B ChIPhS U MOIYYaeMbIX TPOTYKTOB.

Hayuynass HOBHM3HA [MCCEPTALMOHHOIO0 HCCJIEAOBAHUS 3aKIIOYAETCAd B
CJIeIYIOLIEM:

YCTaHOBJIEHbl COCTaBbl M CBOMCTBA TEXHHYECKUX (HOCPOIUMHUIOB U
TPUALWIITIIMUEPHUIOB, TOJYYEHHBIX M3 MECTHBIX PAaCTUTENIBHBIX (B YacCTHOCTH,
XJIONKOBBIX ) MACeJT,

YCTAaHOBJIEHBl ~ OCHOBHBIE  TEXHOJIOTMYECKME  MapaMeTpbl  BBIACICHUS
bochomunumoB U TPUALMITIIULEPHUIOB U3 TEXHUYECKUX XJIOTIKOBBIX Macesl METO/I0M
UX TUJpaTalMU C UCIIOIb30BaHUEM 2X%HOr0 BOJHOIO PACTBOPA JTUMOHHOU KUCIIOTHI;

pa3paboTaHbl pelenTypbl OypOBBIX PACTBOPOB C MCHOJIB30BAHUEM BbIJICICHHBIX
cMmecet  dochorunuaoB W TPUAMWITIULEPUIOB B KaueCTBE CMa3bIBAIOIIUX
pEareHToB;

BBISIBJIEHBI CMa3bIBAIOIINE CIOCOOHOCTH TMOJYYEHHBIX Macesl B TIIyOMHHBIX
OYpOBBIX YCTAHOBKaX, paOOTAIOIINUX B AaHOMAJIbHBIX YCIOBUSX;
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pa3paboTaHbl  ONTUMAJIbHBIE TEXHOJOTMYECKHWE YCIOBUSA TMOJY4YEHUS U
MIPUMEHEHHUST CMa3bIBAIOIINX PEAreHTOB JIJIs1 OYPOBOU YCTaHOBKH;

COBEPIIICHCTBOBAHA TEXHOJIOTHSI TIOJYYCHUS WU TPUMEHEHHUS CMa3bIBAIOIIUX
pEareHToOB IS TJIMHUCTBIX OYpPOBBIX PACTBOPOB Ha OCHOBE MECTHBIX CHIPHEBBIX
PECYpPCOB.

IIpakTHyeckue pe3yjbTaThl HCCJIEI0BAHUA:

pa3paboTaHbl COCTaBbl CMAa3bIBAIOIIMX PEAreHTOB, MOJYyYaeMbIX M3 CMecel
¢dbochonmUnuIoB U TPUALWITIIMIIEPUIOB TEXHUUECKHUX XJIOMKOBBIX Macell;

co3ZaH cmoco0 CMa3Kd JI0JI0Ta W JPYTUX TOJBIXKHBIX Y3JI0B OypoBOM
YCTaHOBKU C UCIIOJIb30BaHUEM pa3pabOTaHHBIX CMa3bIBAIOIINX PEAreHTOB;

pa3paboTaHbl ONTHUMAJIbHBIC YCIOBUSI TMOJYyYEHUS M TNPUMEHEHHsS] cMecel
dhochomunuIoB U TPUALMITIUIEPUAOB P OYPEHUHN ITYOOKHX CKBaKHH.

JlocTOBEpHOCTh pPe3yJbTATOB HcceqoBaHus. [lomydeHHbIe pPeE3yNbTaThl
00OCHOBaHbI KOMIUIEKCAMH METOJIOB HAyYyHOTO aHaiu3a C HCIOJIb30BaHUEM
COBPEMCHHBIX METOJOB XHUMHUYCCKUX H (U3UKO-XMMHUYCCKHUX HCCIICIOBAaHUN, a
TEXHOJIOTUS  TIOJYYEHUs] U  HCHOJIb30BaHUs  cMeceil  docdomunumoB ¢
TPUAITMITIUIIEPHHAMHE TIOJITBEPKICHA OMBITHO-ITPOMBIIIIICHHBIMHA UCITBITAHUSMU.

HayuyHas u npakTuyeckasi 3HAUMMOCTD Pe3yJIbTATOB HCCJIe0BAHUA.

Haydnast 3Ha4UMOCTh pe3yJIbTAaTOB HCCIICIOBAHUS 3aKIIOYACTCS B BBIJICICHUM
dbochomunuoB ¥ TPUALMITIUIIEPUIOB U3 XJOMKOBOIO Macjia U BBEICHUU HUX B
OypOBBIE pAacTBOPHI B KA4ECTBE CMA30YHOTO peareHTa, MOJJICp>KaHUuU TeMIIEPaTyphl
BO BpeMs OypeHHUsS M CHIDKCHHUM JUIKOCTH TJIMHUCTOM KOPKU 3a CUéT CMas3Ku
YCTaHOBKH.

[IpakTrueckas 3HAYUMOCTh PE3YJIbTATOB HMCCIIEJAOBAHMS COCTOUT B TOM, UTO
MOJIYYeHHBIM M3 TEXHUYECKOT0 XJIOMKOBOTO Macjia METOJIOM €ro THApaTaluu
2x%HBIM BOAHBIM PACTBOPOM JIMMOHHOM KHCIIOTBI CMeCH (POCQOIUTUIOB C
TPUAITWITIUIEPUIAM MOTYT OBITh HCIIOJIb30BaHbI B KAUE€CTBE SMYJIBraTOPOB OypPOBBIX
pacTBOpOB Ha CKBaxHHax riyOokoro (Oomnee 1500 meTpoB) OypeHuss Ha A0OBIYY
He(TH U Ta3a, a TaKXKe CIyXaT JJisl yaeOHOTo MpoIiecca 1Mo MOATOTOBKE MarucTpoB U
O0akajgaBpOB B 0O0JIACTM XUMHU M XUMHUYECKOW TEXHOJOTHH B 0O0pa30BaTEIbHBIX
YAPEKICHUSIX.

Buenpenue pe3yabTaToB  HccjeqoBaHus. Ha ocHOBE  TOMy4YeHHBIX
pe3yNbTaTOB  HCCIEAOBAaHUS 1O  Pa3pabOTKe  TEXHOJOTHUH  TOTYYCHHS
MO YHKITMOHAIBHBIX OYpPOBBIX PAaCTBOPOB HA OCHOBE MECTHBIX TJIMHUCTHIX
MUHEPAJIOB BBIMOJIHEHBI CISAYIONINE PAOOTHI:

TexHojorus monyudeHus Qochomunuaabix [IAB w3  xyonmkoBwIX Macen
BKJIFOYEHA B «CIUCOK TIEPCIIEKTUBHBIX pa3pabOoTOK it peanmu3anuu B 2022-2023
rone» AO «®aprona ér-moi» (CrpaBka AO «Y306eknedtrasz» ot 2 deBpans 2021 r.
Ne 03-17-5/25). D10 1aét BO3MOKHOCTH TMOJYYCHHS] HOBOTO BHJA CMAa3bIBAIOIIHUX-
OMYJIBTUPYIOIIMX PEareHTOB IS TIOJyYeHHsS OYpPOBBIX PacTBOPOB M3 MECTHOTO
CBIPBS;

TEXHOJIOTHSI TIOJYy4YeHHsI OYpOBOTO pacTBOpa C UCTOIH30BAHUEM CMAa3bIBAIOIIETO
pearenta CJ[-1 koTopasi BHEIpEHA B «CIHUCOK NEPCIEKTUBHBIX Pa3pabdOTOK IS
peanuzaruu B 2022-2023 roae» AO «byxoponedtrasnapmanamn (CrnpaBka AO
«Y30exknedtraz» ot 2 ¢espans 2021 r. Ne 03-17-5/25). D10 maér BO3MOKHOCTH
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noytydeHus: OypOBOrO pacTBOpa C BBICOKMMHM CMa3bIBAIOIIUMU TOKa3aTeIsSIMU
OypoBO#l yCTaHOBKM HE(TH U rasa.

AnpoOanus pe3yJbTaTOB MCCJIe0BAHUA. Pe3ynbTaThl JaAHHOTO UCCIICIOBAHUS
ObUTM OOCYXJIEHbI Ha 3-X MEXKIYHApOIHBIX U 4-TH pecryOJUKaHCKHX Hay4dHO-
MPaKTUYECKUX KOH(DEPEHITUSIX.

Ony0/IMKOBAHHOCTHL Pe3yJbTATOB HccaenoBanms. [lo Teme muccepranuu
onmyosuKoBaHO Bcero 15 Hayunbix TpyaoB. M3 mux 1 Monorpadwusa, 7 HaydHBIX
cTaTeid, B TOM uyucie 3 B pecnyOJUKaHCKMX M 4 B 3apyOeXHBIX JXKypHajax,
PEeKOMEHIOBaHHBIX BpIciiel aTTecTalimoOHHOM kKoMuccued Pecnybnuku Y30ekucran
JUTsL TyOJIMKAIMA OCHOBHBIX HAYYHBIX PE3YJIbTATOB JOKTOPCKHUX JUCCEPTALIUM.

Ctpykrypa M 00Bb€éM auccepramum. JluccepTanus COCTOMT W3 BEICHUS,
YEeThIPEX TJIAB, 3aKJIFOYCHUS, CIIMCKA HMCIOJIb30BAHHOM JIUTEPATYpPhl, MPHUIOKCHUI.
O06BeM auccepranum cocTaBiseT 129 crpanuil.

OCHOBHOE COAEP XAHHUE JUCCEPTALIMHU

Bo BBemeHMm 000CHOBaHBI U  C(OPMYJIHUPOBAHBI:  AKTyalIbHOCTh H
BOCTPEOOBAHHOCTh MPOBEAEHHON AUCCEPTALIMOHHON pabOThI, 1I€JIb, 3aJa4H, IPEIMET
U OOBEKTBl HCCIEJOBAaHUM, COOTBETCTBUE MCCIECIOBAHUNA  IPHOPUTETHHIM
HaIlpaBJIEHUSAM PAa3BUTUS HAyKU U TexHosoruil Pecnybnuku Y30ekucTad. BoisBieHna
Hay4Hasl HOBU3HA U U3JI0KEHBI MPAKTUUYECKUE PE3YJIbTaThl UCCIEIOBAHMS, PACKPHITA
Hay4Has ¥ MPaKTHYECKasi 3HAYUMOCTb MOJYyYEHHBIX PE3YyIbTaTOB.

B nepsoii rnaBe «CoBpeMeHHOE COCTOSIHHE BOIPOCA CO3AAHMSA TEXHOJIOTUH
MOJIYYeHUsS] U NMPUMEHEHHUSI CMA3bIBAIONINX PEAareHTOB U OypOBBIX PacTBOPOB)»
(yiuTepaTypHbIii 0030p) TPEACTaBICH KPUTHUYECKUIT 0030p M3BECTHBIX B JIUTEPATYPE
Hay4HO-UCCIIEIOBATEIbCKUX PAbOT B 00JacTH MOJMydeHUs OypOBBIX PacTBOPOB, B
YACTHOCTH CMAa3bIBAOMIMX JUJIsl TJIyOMHHBIX, BBICOKOTEMIIEPATYPHBIX CKBAKUH C
COJIEBBIMU OTJIOKEHUSAMU. [loKa3aHbl Hay4YHbIE HAIIPABJICHUS MO PA3BUTHIO TEXHUKU
Y TEXHOJIOTUH MOJTYYEHUSI U PUMEHEHHs OYpOBBIX pACTBOPOB HA OCHOBE TIIMHUCTBIX
MUHEpAIOB, BBICOKOA((EKTUBHBIX A00aBOK M Ap. Ha ocHOBe cuUCTEMHOro aHanusa
JaHHOU MpoOJsieMbl c(hOpMyTUpPOBaHa 1eJb U 33Ja4l HACTOSALIErO JUCCEPTALMIOHHOTO
MCCJIEI0BAHMUS.

Bropas rnaBa «TexHumka 3KcepUMEHTa M METOAbl AHAJM30B CMA30YHbIX
MaceJ M TJHHUCTHIX OYpPOBBIX PacTBOPOB» IMIOCBAIIECHA METOJaM aHaJM30B
TJIMHUCTBIX OYpPOBBIX PAaCTBOPOB C J00ABKOW AMYJbIUPYIOIIMX Macel U >KUPOB,
OMHCAHUIO JTA0OPATOPHOW YCTAaHOBKM IS TOJydeHUs cMmecu (OChHONHUMHUIO0B |
TPUALIMITIIUIEPUIOB B KAUeCTBE CMAa3bIBAIOIIMX MAcel W 3MYJIbraTopoB OYpOBBIX
pacTBopoB. M3ydeHel ocHOBHBIE mTokazarenu (ochomunuaoB ¢ TAIT Bmepseie
PEKOMEH/IyeMbIX B KaudeCTBE KOMIIOHEHTOB CMAa3bIBAIOIINX OYpPOBBIX PacTBOPOB,
KOTOpBIE Mpe/icTaBIeHbI B Ta0. 1.

Kak BunHo u3 Tabn. 1 ¢oprnpeccoBoe XJIOMKOBOE Maciio MOCHE TUApaTaluu
BBIZCNSIET cMech (ochomuMnuaoB C TpHALMIMIMIEPUIAMHU, TA€ HauOOJbIIOe
collepKaHUE HMEIOT HEOMBbUIIEMble BEUIECTBA, YIJIEBOJAOPOAbl U  (QocdopHbie
coenuHeHus. M3 >KUPHO-KUCIOTHOTO COCTaBa M3 HACBIIIEHHBIX XKUPHBIX KHUCIOT
HauOOJBIIOE KOJMYECTBO COCTABIISIET MAJIbMUTUHOBASI KUCIIOTA, & U3 HEHACBHIIEHHBIX
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JIMHOJIEBAsl KUCJIOTA. DTO MO3BOJSET 0OOCHOBATh MOBEPXHOCTHO-aKTUBHOE CBOMCTBA
MOJIy4aeMbIX CMA304HBIX Mace Jisi OypOBBIX pacTBOPOB.

Taoauna 1
IHoka3zarean cmecu pochoannua0B ¢ TPHANWITINIEPUIAMH MOJTYYeHHBIMU
U3 TEXHUYECKOro (pOpHpeccoBOro XJOMKOBOIr0o Macjaa

DU3NKO-XUMHYECKHE MOKA3ATEeIN Enununa usmepenust JImana3oH 3HAYEeHHI
Conep:xanue:
30J161 % 15-3.2
asora % 11-1,2
docdopa % 3,6-3,8
00IIKX YIJIEBOJIOPOJIOB B T.4. % 3,5-41
CcBOOOIHBIX % 1,3-15
CBSI3aHHBIX % 22-26
HEOMBUISIEMBIX JIUINI0B % 43-48
rOCCHIIONA % 2,2-31
7KMpHO-KHCJIOTHBINA COCTAB:
[aJIbMUTUHOBAS % 22,2 -246
CTCapuHOBAS % 3,0-3,2
OJIEMHOBAasd % 170-17,1
JIMHOJIEBAS % 55,1-574
JINHOJIEHOBAs % 0,1-04

Ha puc. 1 npeacraBnena xpomarorpamma BOXKX 1o onpenenennto roccumnosia B
cmecu  (ochorunuaOB ¢ TpUALMITIMLIEPUIAMHU, BBIICIEHHBIMH  METOJO0M
rujpaTanuu GoprpecCcoBBIX XJIOMKOBBIX MaCel.

VWD1 A, Wavelength=254 nm (16012010\SIG00004.D)

mAU- ] 3,774

200 —|

3.931

150

100

3.643

50

4.341

] 2541  3.059 4554
o

Puc. 1. XpomaTorpaMmma KOJIM4E€CTBEHHOT0 AHAJIN3A XJIOIIKOBOI0 MacJja,
THAPATHPOBAHHOI0 O0BIYHBIM CIIOCOOOM IPHU CKOPOCTH NMOTOKA paBHOM (0,7
mJi/mMuH. 3,931 mun 40,5318% roccumnoJ

N3 puc. 1 BHIHO, YTO TOCCHIION Hapsy CO CBOOOJHBIM T'OCCHITOJIOM
00pa3yIoTcsi €ero MPOU3BOIHBIC, KOTOPhIE 0E3yCIOBHO OTPaXKaeTcsi Ha MOPEXHOCTHO-
AKTUBHBIX CBOMCTBAX MOJy4aeMbIX CMa3bIBAIOIIMX MacCell.
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3necb K€  MPEACTABJICHBl  PE3yNbTAaThl  AHAJIM30B  MECTHBIX  IJIMH,
MCIIOJB30BAaHHBIX MPU MOTYYCHUU CMA3bIBAIOIINX OYPOBBIX TNIMHUCTHIX PACTBOPOB.

Tpetbss rnaBa «McciaenoBanme mpomecca MNOJYYeHHS CMa3bIBAKIIMX
peareHToB U3 TEXHUYECKOro XJOMKOBOr0 MAacj0 M HX MNPUMEHEHUHEe MNpH
MOJIyYeHUH TJMHUCTHIX OYPOBBIX PAaCTBOPOB» IOCBSIICHA MTPUMEHEHHUIO CMeEcei
dbochommmuIoB ¢ TPUAIMITIUIEPUIAMA JJIST TIOJYYCHUH 3MYJICHOHHBIX OYPOBBIX
pPacTBOPOB, MOIYYCHHIO CMA3bIBAIOIIETO U AHTUKOPPU3MOHHOTO OYpPOBOTO pacTBOpa
C HCIOJIb30BaHUEM cMecH (OCHOIUNUIOB € TPUALMITIULIEPUAAMH XJIOTTKOBOTO
Macia, M3Y4EHUIO 3MYJIbCUOHHBIX OYpOBBIX PAcCTBOPOB, TOJYYEHHBIX Ha OCHOBE
MECTHBIX IJIMH M CMa3bIBAIOIIUX MaCesl, U3yUYeHUIO MECTHBIX CMa3bIBAIOLIUX J100aBOK
B [JIMHUCTBIX OYpOBBIX pacTBOpax, a TaKXKe MPUMEHEHUIO XJIOIKOBBIX
dbochommnuIoB U UX JEUUTUHOBBIX (pPaKIMU KaK SMYJIbraTopbl MpH MOJYyYEHUU
AMYJIbCHOHHBIX CMa3bIBAIOIIUX OYPOBBIX pacCTBOPOB

brnarogapsi komrmuiekcy yHUKaldbHbIX CBOMCTB (dochomunuaubix [TAB wux
MPUMEHEHUE B TJIMHUCTBIX OYpOBBIX pacTBOpax CIOCOOCTBYET PELICHUIO
BBIIIIEOTMEUEHHBIX TIPOOJIEM OYpEeHUS CKBAXKHUH.

B T1abn. 2 mnpencraBieHbl pe3yiabTaThl HCHBITAHUN pa3paOOTAHHBIX HOBBIX
peuentyp OypoBBIX pacTBOPOB ¢ ucnoJibzoBanuem CJI-1.

Taoauna 2
OcHOBHBIE MOKA3aTeJIM IJIMHUCTBIX OYPOBBIX PACTBOPOB ¢ PA3JIHYHBLIM
coaep:kanuem C/I-1

3 IToxa3atenn O0ypoBbIX
CocTaB u coepkaHue KOMIOHEHTOB, KI/M

Ne PacTBOPOB

peuei. CI-1 Kaycr. | Ileso4Hoii CaCOs | Tuman HJ10TH03CTL, BsiskocTs, pH

coaa OCHTOHHUT r/cm cll-c

1 2,0 0,2 45,0 100 20 1,24 15 9,5
2 4,0 0,4 45,09 100 20 1,24 13 9,8
3 6,0 0,6 45,09 100 20 1,23 11 10,0
4 2,0 0,2 45,0 100 20 1,24 17 9,5
5 4,0 0,4 45,0 100 20 1,24 14 9,8
6 6,0 0,6 45,0 100 20 1,23 10 10,0

[Tpumeuanue: x) — menoyHoit OeHTOoHUT Karra-Kypranckoro MecTopoxaeHus; Xx) —
11e704HoN OeHTOHUT HaBOaxapckoro MecTopoXIeHusl.

N3 Tabn. 2 BunHO, yTo ¢ yBenuuenuem maccopoit nonu C/-1 T.e. C/-1 ot 2,0
110 6,0 Kkr/M® IIIOTHOCTH GYPOBBIX PACTBOPOB yBenuuuBaeTcs ot 1,34 no 1,42 r/em®, a
BSI3KOCTh, HA000POT, moHmxkaetcs ot 17 go 10 cll-c u pH ot 7,7 1o 8,9.

Hamu wu3yuyensl OypoBble pacTBOpBI, MOJY4YeHHbIE Ha BOJHOM OCHOBE C
no6aBkoit CJI-1 m MectHpiXx rMH. [lodydeHHBIE pe3ysbTaThl NPEICTABICHBI B
Tab. 3.

W3 monmyyeHHBIX pe3ysbTaTOB HUCCIEAOBaHUS, MPUBEAEHHBIX B Ta0d. 3 MOXKHO
cienaTh BbIBOA, uTO mpuMeHeHue (ochomunuansix [IAB B rimmHHCTBIX OypoBBIX
pacTBopax, MOJYyYEHHOW Ha BOJHOW OCHOBE 3((EKTUBHBI. DTO MO3BOJISET PELIMTH
pAO  TEXHOJOTMYECKHMX 3aJad IO COBEPIICHCTBOBAHUIO TEXHOJOTHH OypeHHs
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ryOOKMX CKBAXKMH C Pa3IMYHBIMU IUIACTAMH MUHEPAJIOB U BOJAMHU C BBICOKOU
KoHIeHTpanueit coneit. Jlo6asnenue dochonunuansix [IAB B OypoBbie pacTBOpHI
OpuAaéT MM BBICOKYIO CMa3bIBalOIIyI0 CIOCOOHOCTb, YTO OOECHEYHBAET
HEOOXOUMYI0O CMa3Ky J3JIEMEHTOB YCTaHOBKH, JOMYCTUMOE IE€HOOOpa30oBaHUE
SMYJBCUU U Temrepatypy B gojore. CHIDKEHHE BSI3KOCTH OYpOBBIX PacTBOPOB,
MOJIyYEHHBIX W3 PA3JIMYHBIX MECTHBIX TJIUHUCTBIX MHHEpATIOB OO0YCIaBIMBACTCS
HaJMYHEM TPUTIIUIIEPUIOB B cocTaBe (GOCQOIUTIHIOB.

Taoauna 3
N3MeHeHUe OCHOBHBIX NMOKa3aTeseil 0ypoBbIX pACTBOPOB™, MOJy4YeHHBIX U3
MeCTHBIX IJIMH ¢ 1o00aBkoii CJI-1 u 0e3 Hero

0e3 nodaBku CJI-1 ¢ nobaskoii C/I-1
HaumeHoBaHue
— BsizkocTh, ¢ JIMIKOCTE KODKH BsizkocTh, ¢ JIMnKocTh
(no CIIB-5) P (mo CBB-5) KOPKH
HaBﬁai(apCKI/II/I 28 240 30 110
IEJIOYHOM OCHTOHUT
Hapbaxapckuii
KapOOHATHBIM 20 210 21 13°
MAJIBITOPCKUT
Karra-kypranckunii o5 230 26 120
OCHTOHHT

[Tpumeuanue: * - cogepxanue OeHTOHNUTA HE MeHee 6 %, C/[-1 — 2 %.

Takum o00pazoMm, docdoaunuabl B CMECH C TpHAWITIULIEPUIAMU HUMEET
BO3MOKHOCTh 00pa30BaTh HECKOJILKO BHJIOB MHIICIT B OYpOBBIX pacTBOpax, YTO Ha
Halll B3IUISIT W3MEHSET COCTaB M CBOWCTBA IMOCJENHEr0. bypoBbie pPacTBOpHI,
MOJIydeHHbIE C J100aBKOW (OCHONUNUIOB ¢ TPUAIMITIUIEPHUIOB TI0O CBOHMM
TEPMOCOJIEBBIM TTapaMeTpaM, He YCTYNAIOT aHaJloTaM 3aKyIUICHHBIX M3-3a pyOeka.

B pesymbrare  mpoOBENEHHBIX ~ KCCICOBAHWW  BBISBICHO  BIIHUSIHHE
dbochommmuaHbIX 100aBOK HAa CBOWCTBA TJIMHUCTBIX OYpOBBIX PacTBOPOB,
PE3yNbTaThl KOTOPHIX MPECTABICHBI B Ta0M. 4.

Tabauua 4
N3MmeHenns: mokasareJsieid 0ypoBoro pacrsopa
B 3aBucuMocTH oT pacxoaa CI-1
IToka3aTenu pacTBopa
Pacxon yciaoBHas | Bogooraayda, | Toammua
Ca-1, % HHOTHOC?’ pH BA3KOCTD, em®/(30 kopku K,
p, KI/m c MMH) MM
0,5 1140 10,0 28 9 1,7-2,1
1,0 1140 9,9 28 8,6 1,7-2,0
15 1130 9,8 29 8 1,6-1,9
2,0 1125 9,7 30 7,8 1,5-1,7
2,5 1123 9,5 31 7,6 1,3-15
3,0 1120 9,4 33 75 1-15

N3 tabn. 4 BumHo, uto XyomnkoBas (ochomumumnas modaska ot 0,5 mo 30 %
CIIOCOOCTBYET 3HAYUTEIBHOMY CHIDKCHHIO BOJOOTHAaYuM OypOBOTO TJIMHUCTOTO
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pactBopa. Panuonanbusiii pacxoxg CJI-1 B OypoBoM pactBope koiieOieTcs B
npeaenax ot 1,5 10 2,5 % ot e€ o061ieit Macchl.

OmnpeneneHnueM ToKa3aTeNeld JHUINKOCTA M Kod(DUIMEHTa TpeHus HaMH
YCTAaHOBJICHA  CMa3blBaolllasg  CIIOCOOHOCTh  PEKOMEHAYEMOrO0  XJIOIKOBOIO
dbocdonunumoB B kauecTBe 100aBKU K OypOBOMY TNIMHUCTOMY PAacTBOPY.

Pesynbprarel aHanmu3oB B cpaBHeHuM ¢ u3BecTHbIM (DK-2000 mpencraBieHsl B
Tadn. S.

Tadoauna 5
Bansinue npupoabl cMa3biBaloied 100aBKU
HA JIMIKOCTh U KOY(PPUIUEHT TPEHUSI KOPKHU
Bun cmaseiBaroniein IoTHOCTHL p, | CHC, Toammua Jlunkocts | Koagppuuuent
A00aBKH r/em® IIa kopku K, mm KOPKH TPeHHus
Hcx. pactBop 1,16 8/11 0,6 249 0,46
DK-2000
(KOHTPOJIB) 1,16 9/6 0,6 12945 0,24
CJlI-1 1,16 3/6 0,6 10°15' 0,18

N3 Tabn. 5 BUOHO, YTO PEKOMEHAYEMbIE€ XJIOMKOBbIE (ochomunuasl Oosee
3¢ (EeKTUBHO cMa3bIBalOT OypOBOIl HHCTPYMEHT, UTO NOJATBEPKIAETCSI OTHOCUTEIBHO
®K-2000 HU3KOM AUIKOCTHIO U KOdhPuiiieHToM TpeHus Kopku. Cienyer OTMETHUTD,
YTO HCHOJIb30BAaHUE XJIOMKOBBIX (POCHONUNUIOB MO3BOJIUT MPU OYpPEHUU CKBaKUH
NpEeAYNPEAUTh 3aTHKKM U MPUXBaThl OypUJIBHOM KOJIOHHBI, @ IPU BCKPBHITUU
MPOIYKTUBHOTO TOPU30HTA CHOPMHUPOBATH HEOOXOIUMYIO (PUIBTPAIIMOHHYIO KOPKY
1 00ecreuynTh MUHUMAJbHOE MPOHUKHOBEHHE (PHIIbTpaTa OypOoBOTO pacTBOpa.

Hamu wu3ydyeno smusinue coxaepxkanuss CJ[-1 Ha cTpykTypooOpa3yrollyro
cnocobHocTs (CHC), momywaemoro OypoBoro pactBopa. B rpaduueckoir gopme
MOJTyYeHHBIEC Pe3yJIbTaThI MIPEICTABICHBI Ha PUC. 2.

CHC
. B,
2™ 0t
1
15 £ 30 T=20°C T,=50°C
\\ 2 T=20°C /
20
10 e — T,=50°C ,//4
h Tt TS80°C —
— 10
5
Cl-1,
0
0 CA-L% ¢ 2 4 6 s %
0 2 4 6 8
Puc. 2. U3smeHeHue Puc. 3. U3menenue Bsizkoctu (B, c.) B

CTPYKTYpPOOOpa3ymouie CioCOOHOCTH  3aBUCUMOCTH OT coaep:xxkanusi ClI-1 B
(9.C.) riimHuCcTOrO0 OYpoBOro pacteopa B 0ypoBOM pacTBOpe U TEMIIEPATYPbI
3aBUCHMMOCTH OT coaepskanus ClI-1 u (T1-T3)
TeMnepaTypbl

N3 puc. 2 BugHo, uro CJI-1 crmocoGeH yMEHBIIUTh CTPYKTYpOOOpa3yIoIlyro
CHOCOOHOCTh pacTBOpa MPH YBEIUYEHUH TEMIEPATYPHI YTO MOJOKUTEIBHO BIUSAET
Ha Ka4eCTBO OYpOBBIX padoT.
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Ha puc. 3 npencraBieHbl U3MEHEHUS BSI3KOCTH B 3aBUCUMOCTH OT COJEPKaHUs
CJ-1 u remniepaTypsl.

U3 puc. 3 Buano, uro C/I-1 cnocoOeH yMEHBIINUTh BS3KOCTh IMPU YBEIHMUECHUU
TEMIIEPATYPhI UTO MOJIOKUTETHHO BIUSET Ha KAaUeCTBO OypOBBIX padoT.

BypoBsie pacTBOpbl 0COOEHHO 3MYJIBCHOHHBIE CIIOCOOHBI 00pa3oBaTh IEHY B
OO0JIBIINX KOJIWYECTBAX, YTO 3aTPYAHSAET MPOLIECChl OYpEeHUs CKBAXHHBI U yXYAIIAIOT
JKOJIOTUYECKYI0 00CTaHOBKY B ImpoMseicie. IlostomMy, HamMu wu3ydyeHa poOIb
dochomunuioB Ha NEHOOOPA3YIOUIYI0 CHOCOOHOCTH 3MYJIbCUOHHBIX INIMHUCTBIX
OypOBBIX PacTBOPOB, PE3YJIbTaThl KOTOPBIX IPEICTaBICHBI HA pUC. 4.

K,
%
I.C.,%
100 80 3
v T,=80°C
60 _ 2
T,=50°C
40 T ,=20°C
D, % 1
0
0 2 4 6 8
20 >
0,0 2,0 4,0 6,0 8.0 @, %

Puc. 4. U3smeHeHue neHooOpa3yroiuei Puc. 5. U3MeHeHne JTMNIKOCTH KOPKH

cnocooHoctu (I1.C.) B 3aBucumoctu ot (JI.K.) B 3aBHCHMOCTH OT COAepPKAHUA

conepxkanusi C/I-1 B pacTBope u CI-1 B pactBope (P) U TeMueparypbl
TeMiepaTypbl 0ypoBoii smyJbcuu (1-3) oyposoii smyabcuu (1-3)

N3 puc. 4 BUAHO, YTO yBEIMYEHHE cojaepx aHusi (pocPoymMnuaoB B OypOBBIX
pactBopax oT 0,0 10 8,0% crnocoOCTBYET CHUKEHHIO TIEHO00Pa3yIolle ClloCOOHOCTH
pactBopa oT 57-83 1o 40-46% npu paznuuabix Temneparypax (T1-Ts). 1o cBsizaHo ¢
TE€M, YTO C MOBBIIIEHUEM TEMIIEPATYpPbl BA3KOCTHh OYpPOBBIX PAaCTBOPOB CHHUYKAETCH,
MOTJIOIIEHHE PACTBOPOM BO3/1yXa TAKKE CHUIKAETCS.

OgHuM U3 BaXHBIX TMOKazaTened 3(dekTuBHOCTH OypOBBIX pPacTBOPOB, B
YaCTHOCTH SMYJIbCHOHHBIX sABJsieTcss uX Junkocts kopku (JLK.), xortopas
XapaKTEpU3yeT YHAJICHUE W3 CKBAXKUHBI JUCIEPCHBIX MEXAHUYECKUX IPHUMECEH,
coneil u ap. Iloaromy, AaHHOMY IOKa3aTeal0 Ha MPAKTUKE YIEISIOT 0coboe
BHUMaHHE. Pe3ynbTaThl HAIIMX SKCIEPUMEHTAIBHBIX HMCCIEIOBAHUN I0 W3YYEHUIO
JIMIIKOCTU KOPKH OYPOBBIX PACTBOPOB B 3aBUCHUMOCTH OT conepkanus B Hux CJI-1
(®) u TemnepaTypsl 3MysnbcuOHHOTO pactBopa (T1-T3) mpeacTaBiaeHsl Ha puc. 5.

N3 puc. 5 BuaHO, BHUIHO, 4TO (ochorumnuabl MONOKUTEIBHO BIMSIIOT HA
munkocth kKopku (JI.K.) mosydaembix OypOBBIX pacTBOPOB, a TMOBBIIIEHUE UX
temrepatyp (T1-Ts) or 20 no 80°C mo3BosIeT MOBBICUTH AAHHYIO XapaKTEPUCTUKY
pactBopa oT 35 10 63%.

Takum o0pa3oM, NpPOBEAEHHBIE HCCICIOBAHUS IO3BOJISIOT KOJUYECTBEHHO
OLICHUTh pOJIb TEXHUYECKUX XJOMKOBBIX (ochomunuaoB Ha 3(hPEeKTUBHOCTH
CMa3bIBaHUsl YCTAHOBKM U JAPYTUX ToOKaszaTened (CTpykTypooOpasyromas u
neHooOpasyromasi CrocoOHOCTH, TAaKXKE JMIKOCTh KOPKH) OYpPOBBIX PacTBOPOB.
Takas KkoMIUIEKCHasi OIEHKAa KauyecTBa CMa3bIBAalOIIEro OypoBOro pacTBopa
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MO3BOJISIET CJIEJIaTh BBIBOABI O MX IMPHUIOJHOCTH O COOTBETCTBYIOIIMM TIITyOMHaM
pa3pabaTbIBaeMbIX CKBKUH U HEPTH U Ta3a. (IMyJIbIHPYIOIIas, MeHo00pa3yomasi,
¥ MOIOIIAsi CIOCOOHOCTH ) OYPOBBIX PACTBOPOB.

YerBepras rnaBa «CoBepIIEHCTBOBAHME  TEXHOJIOTMH  TOJIYyYeHHs
CMa3bIBAIOIEr0 peareHTa W OypPOBBIX PACTBOPOB HA OCHOBE MECTHBIX
CHIPbEBBIX PECYPCOB» TIOCBSIICHA Pa3pa0dOTKE TEXHOJOTHICCKOW CXEMbl U HOPM
TEXHOJOTHYECKHX pexumoB monyueHus CJ[-1 Ha uX OCHOBE KOTOpBIX jaaliee,
HpeIoKEHa CXeMa MOIYYCHHS CMa3bIBAIOIIUX OYPOBBIX PACTBOPOB.

Ha puc. 6 mpencraBieHa mpeayioKeHHAss TEXHOJOTHYECKAs CXeMa TOJTy4YCHUs
OMYJIbCUOHHBIX OYpOBBIX PacTBOPOB HAa OCHOBE NMpUMEHCHHS (OCHOIUIUIOB U UX
JICIIUTUHOBOM (ppakInu, a TAKKE MECTHBIX TIIMHUCTBIX MUHEPAJIOB.

[ AHICITIBE 7
MUHED/T/
2
3 6 7 g
y
—&—a °g
5/ EQ
73 77
N
_ X =]
.
L oot
4 _

1-nuHuA MoAaYM INIMHUCTBIX MUHEPAJIOB; 2-COOPHUK MUHEPAIOB; 3-Apo0OuMIIKa /Uil U3MENIbYEHUS
TJIMHUCTBIX MUHEPAJOB; 4-ceTKa JUIsl IPOCEUBAHUS INIMHUCTBIX MUHEPAJIOB; S-TpaHCIOPTED IS
[10JIa41 U3MEJIbYEHHOTO MOPOIIKA TIIMHUCTHIX MUHEpaIoB B cOopHUK 10; 6, 7 1 8-cOOpHUKH 1151
coJiep;kaHus Bojibl, (pochonunuaos u 1o0aBok; 9-pacxoaamep; 11-memanka s nepeMeuBaHus
OypoBoii sMynbcuy; 12-Hacoc Il MepeKauky TITMHUCTON AMYIIbCUU OypOBOTO pacTBOpa Ha
CKBAXKUHY; 13-THHUS peuepKyIsauu IITMHUCTON 3Mynbeu; 14-muHus nogaun 0ypoBoi SMyJIbCHH
HENOCPEACTBEHHO Ha CKBAXXEHY; 15-MybT ynpaBiieHUs JaHHOM YCTaHOBKHU

Puc. 6. Texnosmoruyeckas cxema JJMHUM MOJy4eHHsI O0yPOBOro 3MyJ/JIbCHOHHOIO
PacTBOpPa HA OCHOBE MPUMEHEHUS MECTHBIX ChIPbEBBIX PECYPCOB

ChbIpoe XJIONKOBOE MAaCIIO COAEPKUT TOKCUYHOE BEIIECTBO - TOCCUIION, KOTOPBI
B TPOIECCE €ro THApATAIllid TMEePEXOJUT B COCTaB MoJydaembix (ochomunumaos.
[Toatomy dochomumuansiii [TAB Takoro macma HCHONMB3YETCS JISI TEXHUYECKUX
uened (B MOPOU3BBOACTBE JIAKOKPACOYHBIX AMYJIbCUM, TOHHU3UTENEH BI3KOCTH,
neHooOpaszoBaresiei u T.1.).
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B 1abn. 6 npencrasieHbl pe3ynbTaThl UCHBITAHUI pa3paOOTaHHOW TEXHOJIOTUU
nosyueHus pocponunuanbix [IAB u3 X10mkoBBIX Mace.

Tabuaunna 6
HN3menenue Boixoaa gpochoannuansix [IAB B 3aBucuMocTH oT BUIA
MacJjia ¥ YCJIOBHH ero ruiparauuu

Ycji0BUSI THAPATANIMHT
Buja rugparupyemoro Mmacia Pacxo(l)l Temneparypa, °C Beixox CJI-1
BOJbI, %
[TpeccoBoe XJIOMKOBOE MACIIO 4,0 40 92,0
DKCTPAKIIMOHHOE XJIOTIKOBOE MACJIO 4.0 40 945
[TpeccoBoe XJIOMKOBOE MACIIO 6,0 60 92,6
DKCTPAKIIMOHHOE XJIOMIKOBOE MACIIO 6,0 60 94,9

N3 Taba. 6 BugHO, 4T0 Hanboapmui BeIxo pochomunuansix [TAB nonyvaercs
IIpU THUIpATalUy SKCTPAKIMOHHOTO XJIONKOBOI'O MAacja B CIEAYIOIIMX YCIOBHSX:
pacxon Bojibl 6,0 % u Temneparypa 60°C.

CnenoBaTenbHO, YCTaHOBIJIEHO, YTO HanOObIIMM BbIX0 pocomunuanbix [1AB
MOXHO  MOJY4YUTh MpPU TUAPATAMA  XJONKOBOTO  MAacja, IOJy4EHHOIO
HKCTPAKIIMOHHBIM CIIOCOOOM Tpu pacxoje Boabl paBHOM 4,0-6,0 % u Temmeparype
60°C.

brmaromaps npucyrctBuro B CJI-1 TEXHMYECKOro JIELUTHHA W3 XJIOIKOBOIO
Macja JOCTUTraeTcsl cTaOUiu3alus TIIMHUCTOro OypOBOIO pacTBOpa, IMpHAaBas emy
CMa3bIBAIOIINE CBOMCTBA. TEXHMYECKOE MACIO B JIEHUTUHE 00pa3yeT SMYIbCUOHHBIN
OypoOBOI1 pacTBOpP, KOTOPbIM 000TaIlI€H TUApPAaTUPYEMbIMU (hochorrunuaamu.

B 1abn. 7 npencraBiieHbl pe3yabTaThl ONBITHO-MIPOU3BOACTBEHHOTO UCIBITAHUS
nokasarteseid 0ypoBOro pactBopa B 3aBUCMMOCTH OT pacxona CJI-1.

Taduauna 7
OcHoBHBIE IOKa3aTe/ M 0YPOBOIro pacTBopa B 3aBucumMocTu ot pacxoaa C/-1
Pacxox CJ-1, % Iloka3aTesnu pacTBopa
mioTHOCTh, | PH | Bpems t, | BomooTaaua, cm Tommuua | C.O.,
Kr/M° CeK (30 mun) kopku K, Mmm %
1,0 1130 9,6 35 9,0 2,1 3,9
2,0 1080 10,7 46 8,0 14 3,4
3,0 1060 12,0 59 7,0 0,7 3

N3 Ttabn. 7 Bumno, uto pob6aBka CJI-1 or 1,0 mo 3,0% cnocobcTByeT
3HAYUTEILHOMY CHIDKEHHIO BOJIOOTIAa4d OYpOBOMY TJIMHHUCTOMY PacTBOpPY. 31eCh
HauOosiee mnpuemiemMbiM pacxoaoM CJI-1 B OypoBoM pacTBope KoieOneTcss B
npenenax ot 1,0 1o 2,0% ot ob1eit e€ macchl.

Kak yxe ormeuanock panee C/I-1 mposiBisieT cMa3bIBaIOIYI0 CIIOCOOHOCTD, YTO
OYCHb BXKHO JJIS MPOJJICHUS CPOKA DKCILTyaTallui OypOBOH YCTaHOBKH.

B T1abn. 8 mpencraBieHbl pe3yiabTaThl CPABHUTEIBHOTO aHAjIN3a BIWSHUS
MIPUPOIBI CMA3BIBAIONIEH JOOABKH HA JIMIIKOCTh KOPKH U KOd(DPuIimeHTa TepHus.
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Taoauna 8
Bausinue npupoabl cMa3biBaoLIel 100aBKH
HA JIMIIKOCTH U KOAQPUUMEHT TPEHUs KOPKHU

Bt 106aBKH ILnoTHOCTH CHC, Toammua JIunkocTh Kosgpuument
A p, rlem® Ila kopku K, mm KOpkH, 0,1 TPeHUs
Hex. dyposoid 1,15 10/12 0,5 250 0,48
pacTBoOp
CJ-1 1,17 9/11 0,5 10925' 0,15
OII-10 1,16 9/11 0,6 16915' 0,19
(KOHTPOJIB)

N3 Tabn. 8 BHUAHO, YTO PEKOMEHYEMbI TEXHHUYECKHH XJIOTIKOBBIA JEIUTHH
oonee 3(pPexKTUBHO cMa3pIBaeT OypOBOM HWHCTPYMEHT, YTO MOATBEPKIAETCS
OTHOCUTEIBHO KOHTPOJIBHOr0o OII-10 HU3KOM MUNKOCTHIO U KOAP(OUIIMEHTOM TPEHUS
Kopkd. HeoO0XoauMo OTMETHTb, YTO HCIOJIb30BAHUE TEXHUYECKOTO XJIOMKOBOIO
JIEUUTUHA TO3BOJIUT NMpU OypeHUM CKBAXUH MPEAYNPEIUTh 3aTSKKU U MPUXBATHI
OypWJIbHOM KOJIOHHBI, & IPU BCKPBITUHM MPOJTYKTUBHOTO TOPU30HTA CPOPMHUPOBATH
HEOOXOIUMYI0  (PUIBTPALlMOHHYIO  KOPKY M 00€CleYuTh  MHUHUMAaJIbHOE
IIPOHUKHOBEHUE PHiIbTpaTa OypoBOro pacTBopa.

Takum oOpa3om, NMpoBenEHHBIE HCCIEAOBAaHUS IMO3BOJIMIN PEKOMEHIOBATh B
kauectBe IIAB T.e. smyneratopa W CMa3blBalOIIET0 BEIIECTBA TEXHUYECKHM
JIEUUTHUH, MTOJIYYaeMbIil U3 MIPECCOBOI0 U IKCTPAKLIMOHHOTO XJIONKOBOro Macia. OHu
IIPOSIBIISIFOT HE TOJIBKO OMYJIBIUPYIOILYIO CIOCOOHOCTS,
HO ¥ aHTUOKHCIIMTENbHBIE CBOMCTBA.

OkoHOMUYECKH 3(P(EKT OT BHEApPEHUs pa3padOTaHHOM TEXHOJIOTHMH B
ITPOM3BOJICTBO TIPY TOJIOBOM IMPOMU3BOAUTENBHOCTH B KosmuectBe 1000 T B rox
COCTABHUT:

3 = [(1995000 — 1070000) — 0,15 - 500000] - 1000 =850 000 000

unu 850,0 MITH. CyM B rof.

Takum o0Opazom, SKOHOMMYECKUI s dext oT BHEJIPECHHUS
YCOBEPIIIEHCTBOBAHHOW TEXHOJIOTUHU MOTYYEHHUSI CMA3bIBAIOIINX TJIMHUCTHIX OYPOBBIX
pacTBOPOB ~ HAa  OCHOBE  MECTHBIX  CBHIPbEBBIX  PECYPCOB  COCTaBJISIET
850,0 MJIH. cyM B roj.

SAK/IIOYEHUE

1. YcraHoBieHB OCHOBHBIE TIOKa3aTeId MECTHBIX CBIPHEBBIX PECYpCOB H
MOJTy4aeMbIX Ha UX OCHOBE OYPOBBIX PaCTBOPOB.

2. YCTaHOBJIEHO MOBBINIEHNUE KOJIMYECTBA ruapaTupyeMon Boasl ot 1,0 10 6,0 %
OT MacChl TEXHMYECKOTO Macja, KOTOPOE CIOCOOCTBYET CHIDKCHHIO COJICpPIKAHUS
TOKCHMYHOTO Toccurnojia B Macie ot 1,2 10 0,7 %.

3. s moBbIIIEHUsT KOJIMYECTBa BhIXOJa cMasbiBatoiiero pearenra ClI-1 Gosee
yeM Ha 95% Oyner nenecooOpa3HbIM MPOBEACHUE THAPATAIMH SKCTPAKIIMOHHOTO
XJIOIKOBOTO MAcCJI0 C HCIOJb30BaHUEM 2%O0ro BOJHOTO pacTBOpa JUMOHHOM
xkucinoTsl npu Temneparype 40-50 °C.
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4. YcraHoBieHa cMmasbiBarouias akTuBHOCTh peareHta C/[-1 mpu oOpaOoTke
[JIMHUACTBIX CYCIIEH3UU: JINMKOCTh TJIMHUCTOM KOPKU CHUXAETCS OT 24% 0 10°15', u
910 Ha 17 % nyure 3HaUeHU noka3aTenelt umnopTtHoro anaiora OIT-10.

5. Tloka3aHo coxpaHEHHE 3HAYEHUN CTPYKTYPOOOPa3yIOIINX, BSI3KOCTHBIX,
CMa3bIBAIOIINX XapaKTEPUCTHK U YCTONYUBOCTH IEHOOOPA30BAHUIO MIPH MOBHIIICHUN
TemmepaTypbl OypoBoro pacteopa 10 80 °C, ¢ mossimenunem xomuaectsa CJI-1 ot 1,0
10 6,0 %.

6. Paspaborana TexHoJOrus mnoyiyueHus cmasbiBaromiero pearenra CJ-1 u3
TEXHUUYECKOTO XJIOMKOBOTO MAaciio, C IOMOIIBI0 TuapaTaiuu 2%HbIM BOJHBIM
pacTBOPOM JIMMOHHOM KHUCJIOTBI. Y COBEpIIEHCTBOBAHA TEXHOJIOTUS IOJIyYEHUs
[JIMHUCTBIX ~ OypOBBIX ~ PAacTBOPOB  C  TOBBIIIEHHBIMH  CMa3bIBAIOIIMMU
XapaKTepUCTHUKaMHU Ha OCHOBE MECTHOTO ChIPbS.

7. DxoHOMHUYECKUN 3(P(EKT OT BHEIPEHUS YCOBEPIICHCTBOBAHHON TEXHOJIOTUU
MOJy4YeHHUsI TIMHHUCTHIX OypOBBIX PACTBOPOB C MOBBIIMICHHBIMUA CMAa3bIBAIOIIUMU
XapaKTEpUCTUKAaMH Ha OCHOBE MECTHBIX CBIPBEBBIX pecypcoB cocTasiseT 850,0 MiH.
B TO/I.
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INTRODUCTION (abstract of PhD dissertation)

The aim of the research is to improve the technology for producing lubricating
agents and clay drilling fluids with increased lubricating properties based on local
raw materials and their application.

The objects of the research are technical phospholipids and triacylglycerides of
cotton oils obtained by their hydration method, lubricating oils containing the
aforementioned lipids as emulsifiers of the used drilling fluids, as well as other fatty
waste from the oil and fat industry.

The scientific novelty of the dissertation research is as follows:

the compositions and properties of technical phospholipids and triacylglycerides
obtained from local vegetable (in particular cotton) oils have been established;

the main technological parameters of the extraction of phospholipids and
triacylglycerides from industrial cotton oils by the method of their hydration using a
2% aqueous solution of citric acid have been established;

formulations of drilling fluids have been developed using isolated mixtures of
phospholipids and triacylglycerides as lubricating oils and emulsifiers of the resulting
emulsion;

revealed the lubricating ability of the oils obtained in deep drilling rigs operating
in abnormal conditions;

optimal technological conditions for the production and use of lubricating oils
for the drilling rig have been developed;

the technology of production and use of lubricating oils for clay drilling muds
based on local raw materials has been improved.

Implementation of the research results. Based on the results of the study on
the development of a technology for obtaining polyfunctional drilling fluids based on
local clay minerals, the following works were performed:

the technology for producing phospholipid surfactants from cotton oils is
included in the "list of promising developments for implementation in 2022-2023" by
JSC "Fargona Yog-moy" (Reference from Uzbekneftgaz JSC dated February 2, 2021
No. 03-17-5 / 25). This makes it possible to obtain a new type of lubricating-
emulsifying agents for obtaining drilling fluids from local raw materials;

the technology for producing drilling mud using the SD-1 lubricant reagent,
which is included in the "list of promising developments for implementation in 2022-
2023" of JSC "Bukhoroneftgazparmalash" (Reference from Uzbekneftgaz JSC dated
February 2, 2021 No. 03-17-5 / 25). This makes it possible to obtain a drilling fluid
with high lubricating properties of an oil and gas drilling rig.

The structure and scope of the thesis. The thesis consists of reference, four
chapters, conclusion, bibliography, appendices. The volume of the thesis is
129 pages.
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