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Abstract. In this paper it is discussed the obtaining colloidal systems on gelatin-glycerin basis of amorphous
silicon dioxide as dispersion filler. Such systems are basic to the development of various pharmaceuticals and cos-
metic purpose. There were conducted the measurements of pH, viscosity and conductivity of the obtained systems
with different variations of ingredients in the colloidal composition. Also, it was considered a soft gel system
containing 3% gelatin with a low viscosity and solid helium systems (up to 10% of gelatin, and more) at a constant
content (50 %) of silicon dioxide. To change the morphology, structure and condition of the particles of silicon dio-
xide, and helium basis of the system it was used ultrasonic treatment (RCD). Selection of the most effective modes
of the RCD provided the stabilization and regulation propertics of fine-graded mixtures. It is shown that the change
in viscosity, acidity and electrical conductivity, as one of the most sensitive indicators of structural changes of the
system, when the ultrasound treatment is a consequence of dispersion and transfer of silica fractions in the helium
condition. As a result there is the formation of nanostructured colloidal homogeneous system with a certain set of
functional properties.
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YJIbTPA3BYKOBAS OBPABOTKA KOJLIOUJHBIX CUCTEM —
CHHOCOBb ITOJIYYEHUSA U PEI'YJINPOBAHNNSI CBOUCTB
TOHKOAUCITEPCHBIX CMECEHN
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M. Haskunkei3el, H. H. Moga, T. B. Uepuornasosa, 3. A. Mauncypos

WnctutyT mpodxem ropenmst, Anmarsl, Kazaxcran
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AnHoTanmua., PaccMaTpuBacTCA MONYUCHHC KOJUIOMAHBIX CHCTCM HA JKCIATHHHO-TIHICPHHOBOH OCHOBEC
aMOop(HBIM THOKCHIOM KPSMHHEA B KAUCCTBS THCICPCHOHHOTO HATIOHHUTCII. TAaKHE CHCTEMBI OTHOCATCS K 0a30BBIM
pH pa3padoTKESPA3THIHBIX MPENAPaToB (PAPMAMECBTHUCCKOTO W KOCMCTHICCKOTO HazHAucHHA. [IpoBoAMINCh H3Me-
peHuA moxazarensd pH, BA3KOCTH M 3ICKTPONPOBOIHOCTH MOJYUCHHBIX CHCTCMIPH BAPHAIWNH PA3IHIHBIX HHTPC-
JUCHTOB B COCTABC KOJUIOMAHON KOMIO3HIHH. PACCMOTPECHBI MATKHE TCIIHCBBIC CHCTEMBL, coAcpkanme A0 3% kenma-
THHA, C JOCTATOYHO HU3KHMH IOKA3aTCILIMHU BSA3KOCTH M TBEPABIC TCIUCBBIC cucteM (10 10% skenatuna w 6ostee)
TPHU MOCTOSHHOM coacpxkanuu (50 %) muokcuaa kpeMHu. [nsa m3MCHCHHAMOP(OIOTHH, CTPYKTYPBI H COCTOSHHSA
YACTHI] THOKCHIA KPCMHHSA, a TAKKC COCTOSHHS TCIHCBOW OCHOBBI CHCTCMBI HCIOJB30BAIACH YIBTPA3BYKOBAA
obpadorka (Y30). Tlogdop nHambomee >(p¢pekTHBHBIX pekuMoB Y30 obccmeunmi CTAOWIH3AOHI0 COCTOAHHSA H
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PETY IMPOBAHUCCBONCTB TOHKOAUCTICPCHBIX cMecei. [T0ka3ano, YT0 H3MECHESHHE BA3KOCTH, KHCIOTHOCTH H 3JICKTPO-
MPOBOJHOCTH, KaK OJHOTO M3 HAHOOICE YyBCTBUTCIBHBIX MOKA3ATCICH CTPYKTYPHBIX H3MCHCHHH CHCTEMBI, NPH
00paloTKe YIBTPA3BYKOM ABJLICTCS CIICACTBHCM IHCICPrallHHd H MEPEBOJA KPEMHE3CMHOH (DPAKIMH B TCIHEBOC
COCTOSIHHE, B PE3YJIbTATC HMEET MECTO (JOPMHPOBAHHE HAHOCTPYKTYPUPOBAHHON KOJUTOWIHOMH TOMOTCHHOM CHCTEMA
C OMPEACICHHBIM HA00POM ()Y HKIIHOHAIBHBIX CBOMCTB.

Beeaenue. KommonaHpeie CHCTEMBI COCTOST M3 YaCTHUCK KOUTOHAA (AUCTiCpcHas dasza), U Jucnep-
CHOHHOH cpelpl — OKpyxawomero ux semectsa. [lo Benwmuuae dYacTul (CTEHNEHH JHUCTICPCHOCTH)
PacOpeACICHHOTO BEINSCTBA PA3IHUANOT rpyboauctepcHbie cucteMbi(pazmep dactur 6omee 100 M) u
TOHKOUCTCPCHBIC (KoIouaHbIe, pasmep actul ot 1 10 100 am) [1, 2]. KoanouaHsie cUCTEMBI IMTHPOKO
MPUMEHSIOTCS B PA3MUYHBIX OTPACTIX MPOMBIIIICHHOCTH B YAaCTHOCTH B MEIMIIUHE H KOCMETHUYECKHX
Iperaparax.

Bee Masu m kpema COCTOAT U3 KONIOWAHOW OCHOBBI M JICKAPCTBCHHBIX BCLICCTB, MM AKTHBHBIX
HHIPEIUCHTOB PAaBHOMEPHO B HEl pacnpeaeicHHbIX [3-5]. [purorosneHue moObIXIeKapcTBEHHBIX PopMm
MpernapaToB ¥ KOCMETHUSCKUX CPEACTB B BUAC KPEMOB M MazeH COCTOMT H3 JBYX 3TAalOB. pa3paboTka u
MPUTOTOBJICHUE KOJUIOWIHOH OCHOBBHI U BBCACHHE B CMECh 3aryCTHUTEI, HATIOTHUTEIS M OHOTOTHYECKU
AKTUBHBIX (JICKAPCTBEHHBIX) BEIICCTB [6-8]. BaxkHpiM sTamoM B pa3paboTKe KOCMETHYCCKHX U JICKAPCT-
BCHHBIX KPEMOB (M Ma3eii) SBISCTCS MOArOTOBKA KOUIOHAHOW OCHOBHI. B GOJBIIMHCTBE ClydacB OHA
COCTOUT U3 OYHMIICHHOH BOABI M KAKOTO-aHOO TEb-00pasyroiiero BeiiecTsa. B kadecTse renp-oOpa-
3VIOIIEH COCTAaBILIIOMICH CHCTEMBI HCIIOIB3YIOTCS TAKUE BEINCCTBA KaK, MKEJATHH, T'YMMHApaOUK, arap-
arap ¥ pasiaH4HbIC BUABI 3HUpa LEITON03kl. Takue OCHOBBHI OTHOCATCA K THAPOQUIBHEIM H XapakTepH-
3VIOTCS CHJIBHBIM B3aHMOJACHCTBHEM C BOJOH, CMCIIUBAICH WM HaOyxas B HCH M [IUPOKO MPHUMCHSIIOTCS
B KocMeTHKE U Meaunmae [9, 10].

Hcnonp3oBaHue KelaTHHA B TAKUX CHCTEMAaxX OOYCIIOBICHO TEM, YTO OH SBISCTCS THAPOIU3OBAH-
HBIM (PaCLICIITICHHBIM) KOJIIArCHOM. A KOJIJIArcH, 3T0 OCNOK, OTBCHAOIIUH 32 VOPYTOCTh H 3NACTHIHOCTD
Hawel koxku. HemocraTok xommareHa - olHa U3 OCHOBHBIX MPHUYHH CTAPCHHUS KOXKH, U, HECMOTPS HA TO,
YTO HA PHIHKE KOCMETHICCKOH MPOAYKLUH HMECTCSI HEMAJIO KOJUIATCHOBBIX CPEACTB, OBLIO JOKA3aHO, UTO
MOJICKYJIbI KONJIAreHa, COACPKAIIIEC B HUX, CIHMIIKOM BEIHKH, H HE CIIOCOOHBI MPOHHUKATh B ITyOOKHE
cnou koxku. B crmywae ¢ jKenmaTHHOM — MOJIEKYJIBI KOJUIATCHA PACLICIIICHBL, H UMEIOT OONCE BBICOKYIO
ctrericHb npoHuKHOBeHU | 11-14]. [ToaTomy nmpucyTCTBHE sKeAaTHHA B THOOBIX KOCMETHUYCCKHIX CPEACTBAX
OYCHb MOJIC3HO, OCOOCHHO MPH HATWYHN BO3PACTHBIX U3MEHCHUH KOXKH: 00pa30BaHUEC MOPIIHH, BSIOCTb,
JpAOIOCTh, MOTEPS JMACTHYHOCTH WM YHOPYIOCTH Koku. JKematwH Takke o00IamacT CMSrYaromiiaM
JCUCTBUEM H JIeTKUM otOenuBaromuM 3¢dexrom. [Ipy npon3BoaCTBE KOCMETHKH TAKXKE IIHPOKO MPH-
MEHSOT CIUPTHI; STHIOBbBIH, MULCPHUH, OCH3WIOBBIH CIIUPT, MOIHITHIICHTIUKOb [9, 15].

Kpome Bapuammu pasmuuHBIX HHTPCIUCHTOB B COCTaBEC KOMIOWIHOW KOMIIOZHIIMH, HCHOIb3VIOT
pasauuHble (PU3MYCCKHE CMOCOOBI BO3ACHCTBUS, B YACTHOCTH YIbTPa3ByKoBYHO obOpabotky (Y30), ¢
BO3ACHCTBHEM KOTOPOH M3MEHSCTCS CTPYKTYpa U cBOHCTBa obpadarteiBacMol cucteMel [16-19]. Tloabdop
Haubonee 3¢ hexkTuBHBIX pexkuMoB Y30 Ge3yCI0BHO CBSI3aH C COCTABOM 00padaThIBACMOI KOMITO3UIHH H
TpecOOBaHUSIMH K TOKA3aTe/IM KadecTBa CHHTE3upyemoi mpoaykumu[20]. B Hacrosimeii pabote mpu
MOJYYCHUH KOJIIOWIHOH OCHOBBI HCIONB30BANH JKEIATHH-TITULCPHHOBYIO CMECh, a ATl PETYIUPOBAHUS
CBOWCTB TOHKOAMCIICPCHOH KOMIIO3HIIHH UCIIONIB30BANIACH YIIBTPa3ByKoBas 0OpadoTka.

Marepuans! 1 Metoabl. B paboTe npu moaroToBKe KOIIOWIHON OCHOBBI UCIONB30BACS KEIATHH
MEAMIMHCKAN, & B KaYCCTBE COMPTOBOH A00aBku mpumensuics riuuepun-C;Hs(OH);. XKenarunno-riau-
LCPUHOBBIC OCHOBBI OBITH MOIYYCHBI KIACCHYCCKAM METOJOM HAIPEBaHHS HAa BOASHOU OaHE IIHMLEPHHA C
JKEJTATHHOM, MPEIBAPUTEIBHO paz0oyxmwM B Bogc. s oTpaloTKH cocTaBa CHCTEMBI W YCIOBHH €€
MOJATOTOBKH KOJIMYCCTBO JKEJATHHA BapbHpoBaiock OT 1 a0 20 %, a COOTHOLICHHE >KCJIATHHOBOU
¢pakuuu ¢ rauuepuHoM coctaBso 30% nva 50%. g monydeHHBIX CHCTEM H3MEPSUINCH MOKA3aTeNnn
pH, BA3KOCTh U 3JCKTPONPOBOAHOCTD KaK aIbTCPHATHBA OMPEACICHUIO NOKA3ATEN H30CTATHICCKOTO T0-
TeHUHana (M3MEHEHHE akTHBHOCTH cucteMel). Ompenencaue pH — mposogunoce mpubdopom pH-metp
"pH-150MHM", xoTophlii mpeaHa3HAuUCH [T WU3MEPCHHS aKTHBHOCTH HOHOB Bogopoaa (pH), oxucmu-
TCJAPHO-BOCCTAaHOBUTEIbHBIX MoTeHIMATOB (Eh) u TemmepaTtypsl usmepseMbix pactBopoB. OnpeacncHue
BS3KOCTU KOJUIOMAHBIX CHCTEM MPOBOJUIOCH HA POTALMOHHOM BHCKozumeTpe IAK-2M, npeana-
3HAYCHHOM [UI ONCPATHBHOIO KOHTPOIS PEOJOTHYCCKUX MOKA3aTeleH pasmudHbIX BewecTs. Jlms




ISSN 2224-5286 Cepusa xumuu v mexronozuy. Ne 1. 2016

ONPEIENCHUS BJICKTPONPOBOAHOCTH Obln  BeIOpaH komOunuposanubel  (Conemep/Konayktomerp)
TDS/EC merp HM COM-80. Jror mpubop npeactaBmieT coOOH HU3MEPUTEIb BICKTPONPOBOIHOCTU
(EC Huamazon), oOmmero coaepxanus pactsopeHHbix conicdi (TDS uanason) u TeMmeparypbl KHI-
kocteil. UsMepeHue 3NMeKTPUICCKOH MPOBOAUMOCTH KOIOUIHBIX PACTBOPOB MPOU3BOAUTCS € MMOMOIIBIO
HU3MEPUTCIBHON KIOBETHI, CHAOKCHHOM JBYMS dneKTpoaamMu. [ namepeHus B KIOBETE OBLTH MPOBEACHBI
KaTHOPOBOYHBIC H3MEPCHHS U BHIUUCIICH KO3 PULMEHT nepecueTa paBHbIH 1,29.

B kavecTBe AMCHEPCHOHHON COCTABISIONMICH UCTOMB30BANCH aMOPQHBIH TUOKCHA KPEMHHUS YHCTO-
To# 99,9 %, KOTOPBIN HU3MENBYANICS A0 BHICOKOW CTCICHH AMCIICPCHOCTH B CIIHPTOBOM PACTBOPE. 3aTeM
OH BBICYIIHMBAJICS W BOAWJICA B JKCIATHHHO-TIHLEPHHOBYIO OCHOBY B BHJAC nopowka. Konmiectso HaHo-
JUCTIEPCHOTO HAMOMHUTES (IHOKCHAA KpeMHHs) BapbupoBaioch oT 20 10 50 %. MexaHOXUMHUECKYIO
obpadotky (MXQ0) mopoinkoB MPOBOAWIH B INAPOBOH jgaboparopHoii menpHHUIE (akrusarop) MJI-1p
npoussoautenb 3A0 «ITAPUTET» r. ExarepunOypr, nmpeIHa3HAauYeHHOH A7 TOHKOTO MOKPOTO HWIIH
CYXOT'0 H3METIbUCHHS MAaTCPHAIIOB. eMKOCTh Oapabana 12 nmutpos, ckopocTs Bpawenus - 100 obopot/muH,
MorHOCTh — 70 0,55 kBT.

HanpHelee perympoBaHye COCTOSHUS U (POPMUPOBAHUE KAUYECTBEHHO HEOOXOANMEIX CTPYKTYPHO-
PCONOTHUCCKUX TIOKA3aTeNIcH CBOWCTB HCCIEAYEMBIX CHCTEM MPOBOANIOCH € HCIOIb30BaHueM Y 30 mpu
yacrore koneGanunii 27 xI'n u MmomHoctr 100 Bart. M3Mepenns nokazaTenci mpoBOANUNOCH TIOCIE OCTHI-
BaHH 00pabOTaHHOH YIBTPA3BYKOM CHCTEMBI 10 KOMHATHOH Temneparypsl. Bpemsa Y30 Bapeuposanoch
ot 2 mo 10 munyt. Kak creayer us npeapiayinux uccaeaosanuii [21, 22|, MXO u Y30 B paznudnbix
pekuMax 00eCTICUHBAIOT H3MECHEHHE MOP(GOIOTHH, CTPYKTYPBI U COCTOSIHUS YaCTHL THOKCHIA KPEMHHSL.
Taxue mopomku MOryT 3¢(EKTHBHO HCHONB30BATHCA B KAUCCTBEC HAMONHUTCIS PA3NHYHBIX KOMITO3H-
LOHOHHBIX CHUCTEM, YTO OCOOCHHO BAXKHO IPU CO3AAHHH KOMIIO3UTOB HA TCIHCBOH OCHOBE (papmaries-
THYCCKOTO H KOCMETHYECKOTO HA3HAYCHH.

PesynbTaTel u 00cyxkaenHe. B Havyane HccieaoBaTuCh XapakTEPUCTUKH CMECH TEIH, MOTYUCHHON
Ha BOJIHOU OaHe mpu coneprkanun ot 1 1o 3 % jkenaTuHa, ¢ MOCIACAYIOMMM J0OAaBICHHEM TNTULICPHHA B
komuectee A0 50%. Takum oOpazom reauesast OCHOBA MPEACTABISIA COOOW CMECh KCJIATHHA U TJIH-
uepuHa. l'enn, cogepxarnue 10 3 % KeaaTHHA, UMCIOT JOCTATOYHO HU3KYIO Bia3kocThb (0,13-37.39 Ilac) u
npeacTaBsoT cobol nerkomnaskue cryaau. Onm umeror 3Hauenus pH — (6,62-6,26) u snekrponpo-
BoaHoctn — (42-62 uS). Takue OCHOBBI TPUMCHSIOTCS MPH H3roTOBICHUU KpemoB. l[locsexyrormas
VIIBTPa3ByKOBasi 00pabOTKa IeIUCBOH CUCTEMBI € JKETATHHOM, IPHBOANT K HE3HAUYUTCIBHOMY CHIDKCHHIO
pH cucremsbl, HO CYIIECTBCHHOMY H3MCHCHHUIO €¢ 3jiekTponpoBogHocTu (49-130 uS) u Baszkocru (0,08-
0,53 Ila-c). B uenom mony4eHHBIC PEe3yIbTAThl MOKA3BIBAIOT, YTO BAPHALMCH OCHOBHBIX COCTABIISIOLINX
KOMIIOHCHTOB TCJIUCBON CHUCTEMbI M VIBTPA3BYKOBOH 0OPa0OTKOH MOXHO HANPaBJICHHO PEryJIUPOBATH
COCTOSIHUC U KAQUCCTBCHHOE H3MCHCHHE CBOUCTB MOIYYACMOr0 MaTcprana.

Ha crenyromem stane uccne oBaHUi ObUTH MOMTYUSHBI CMECH KOJUTOMTHOH OCHOBBI M HAIIOTHHUTEIS
W3 BBICOKOAWCICPCHOTO AMOKCHAA KpeMHHs, coxepxkamero a0 50 % wactun pasMepoM B Mpeaenax
10 mxm, octamenbie 50 % uactun pacnpeaencHsl ot 10 xo 100 Mmxm. BHauane paccMaTpuBanich MArkue
TeIH ¢ coacpkaHueM skenatiaa 1 u 3 % mpu paBHOM COOTHOLICHWH BOJABI U INIMLICPHHA, & 3aTE€M TBEp-
awle, comeprxkamue xenatuHa 1o 10 % u Gonee. [locne noGaBneHus AHOKCHIA KPEMHHS B KOJLUTOHIHYIO
OocHOBY uaMeHsercss pH, BA3KOCTE M 3meKTponpoBoAHOCTh. C VBETHUYCHHEM COACPKAHHS JHOKCHAA
KPEMHHUS BA3KOCTh M BOJOPOAHBIM mokazatens (pH) cuctemsbr moeimaercsa. Ho mockonbky AuokcHI
KPEMHUS SIBJISICTCS AMRJICKTPHKOM, TO MPUCYTCTBUE €TO B TCIMCBOH CHCTEMC CHIKACT €€ DJICKTPOIPO-
BOZHOCTD (Tabiuiia).

3aTeM MOJYYCHHAS CMECh TMOJBCPrajiiach yJbTPA3BYKOBOUM oOpaboTke. Mamepenus mnokazareci
CBOWCTB MPOBOAWUIHCH IIOCIC OCTHIBAHHA 00paOOTAHHOH VIBTPAa3BYKOM CHCTEMBI OO KOMHATHOU
Temreparypsl. M3 npeacraBneHHBIX B TabIHLE Pe3yNIbTATOB CICAYET, YTO MOCIC MEPBOU 2-X MHHYTHOH
¥Y3-06paboTKi NPOUCXOAUT CHIKCHUE BA3KOCTH CHUCTEMEI ¢ coieprkanueM kpeMHesema 10 20 %. [pu
MOBBIIICHUN CoAepxkaHus kpemuesema 10 50 % mociae Y30 HabarogaeTCs MOBBIIICHUS BSI3KOCTH CHC-
TeMbl. [1OBBIIICHHE TPOIOIKHUTEIPHOCTH 00PabOTKU YIBTPA3BYKOM YCHUIHUBACT 3TOT dddexrt. QcoOSHHO
3HAYMTEJIFHO MOBBIINACTCS BA3KOCTh A CUCTEMBI Ha OCHOBE ¢ 3 % skematuna. IIpu atom mpoucxoaur
CHIDKCHHE 3HaucHUH pH CHCTEMEBI U 3JCKTPOMPOBOJHOCTH, YTO OCOOCHHO CYIIECTBCHHO IMPOSBISCTCS C
VBCJIMUCHHEM KOTHYECCTBA JKEIATHHA U MPH OOBIIOM COACPKAHUU KPEMHE3EMa B CMECH.
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3HaueHu IoKasaTeiell CBOMCTB CUCTEMBI Ha )KCJ'IaTPIHa-I‘J'IPH.[CpHHOBOfI OCHOBE € HaIllIOJTHUTEIIEM JTUOKCHJa KPEMHIA
B 3aBUCHMOCTH OT yCJ'IOBI/II\/’I TIOATOTOBKH KOJUIOMUIHBIX CMeCcer

Coreprkariite WETpEEITOR, % _— Bpexst Y30, Tlokazarenu cBo#cTB
00paboTKH MUH pH usS Bszkocts,
KeTaTHH KpeMHe3eM Hac
1 20 Bb* 5,51 422 0,11
1 50 BB 5,71 19,8 0,32
1 20 Y30** 2 591 28,3 0,09
1 50 Y30 2 5.86 35,5 0,19
1 50 Y30 4 5.84 31,6 0,38
1 50 Y30 6 581 28,1 0,51
1 50 Y30 8 5.80 27,0 0,63
1 50 Y30 10 5,73 29,3 0,70
3 20 BB 5,59 52,1 0,39
3 50 BB 5,68 58,7 1,08
3 20 Y30 2 5,62 54,5 0,60
3 50 Y30 2 5,57 35,0 1,23
3 50 Y30 4 5,62 15,4 247
3 50 Y30 6 5,53 13,8 4,63
3 50 Y30 8 5,51 11,8 6,58
3 50 Y30 10 4,86 11,2 9,31
*Bb — Bomsmas Gamst, ** Y30 — yiapTpaszBykoBas o6paGoTKa.

Takum o0Opa3oM, yIbTPa3BYKOBOH 0OPabOTKOW CMECH KOJLIOMIHOW OCHOBBI M HAIQJHUTEIS W3
JUOKCHIA KPSMHHS TMPH BaPUALMH COCTAB/ISIIOIIUX HHIPCIHUCHTOB MOXKHO PETYIHPOBATH CBOUCTBA
nojygacMbix kommnosunuii. B pesynerare Y30 cucremer, cogepaxkaineii 50 % mUOKCHAA KPEMHUSI, TOBBI-
IacTCs €€ BA3KOCTh U MOKA3aTeNlb KUCIOTHOCTH. [lonyucHHbBIC Pe3yabTaThl SBISIOTCS CICICTBHEM TOTO,
YTO BBICOKOIUCIICPCHBIC YACTHYKH AUOKCHIA KPEMHHS B TCIHCBOW MATPHIE KCIATHHA MO BO3ACH-
CTBHEM YIIbTPa3BYKa Pa3pylIArOTCsA ¢ 0Opa30oBaHUEM KOJIOMIHOTO JHOKCHAA KpeMHHS. B pesyiprate
cucteMa aKTHUCCKH MPEACTABISICT COOOH CHMOHMO3 ABYX KO/UIOMIHBIX OOpPA30BaHHi, ¢ PABHOMCPHO
pachpeacICHHON BBICOKOAUCTICPCHOM (ha30oi 3 YaCTHUCK KPEMHE3eMa.

Beitie OblTH PacCMOTPEHBI MSTKHE TEIMEBBIC CHCTEMBI C JOCTATOYHO HH3KHMH MOKA3aTC/IIMU
BA3KOCTH. [[s1 moNydueHus TBEPABIX TEIHCBBIX CHCTEM HAa OCHOBC JKCIATHHA, KOIUYCCTBO €ro OBLIO
yBeauueHo 10 10 % mpu nocrosiaaoM coaepskanuu (50 %) muokcuna kpemaus. C YBEIHUCHUEM KOJIH-
yectBa xkeaaruHa ot 1 1o 10 % Bsaskocte Bozpactact ot 1,2 go 27 Ila-c, 0MHOBPEMEHHO MOBBIIIACTCS
3nekTponpoBoaHOCTs ¥ PH cructemsl (pucynox 1).

VYasTpaszBykoBas 00pabOTKa MOIYYCHHBIX CHCTEM MPUBOAMUT K MOBBIIICHUIO BI3KOCTH M CHUKCHUIO
anexktponposoanoctd U pH o6pasnos. B pesyabrare dopMupyeTCs KOMIO3UTHOE TEIHEBOC 00pa30OBaHHEe
M3 JKEJIATHHA M KPESMHE3eMa, OOCCICUMBAMINGE CTAOWMIM3AIMIO CTPYKTYPHBIX (OPM M MOKA3ATCICH
CBOMCTB paccMaTpHUBAEMOM CUCTEMBI.

[Tpn MHOTOKpATHOH VIBTPa3BYKOBOH 00pabOTKE CHCTEMBI JKENATHH-TTTHLIEPHHOBAS OCHOBA+IHOKCHI
KPSMHHUSI TIOBBIIICHHE BA3KOCTH M CHIKCHUS 3ICKTPONPOBOAHOCTH ycunupaeTes. |Ipudem uem Oosibiine
KOHIICHTPALHS KSIATHHA B CUCTEME, TeM 3P (PEKT B M3BMCHCHHH CBONCTB MPOSBILICTCS sIpUe (PUCYHOK 2).

C yBeIHUCHHEM KOIHYECCTBA MKEIATHHA B CHCTEME, T.C. MPHU MOBBIMICHHNA UCXOJHOH BA3KOCTH CHC-
TEMBbI, 3HAYNUTEIBHOE BIHSHUC YJIBTPA3BYKOBOHM 00PabOTKH MPOSBIETCS IS CHCTEM, COACPIKAIIUX IO
10 % skenaruna. Ilpu Goaee BbICOKOH xenarnnuzauu cuctemsl 3ddext Y30 cHuxaeTCs U mpu coaep-
skarnu 20 % skenaTHHA YIKE MPAKTHYCCKU HE POSBIACTCS (PUCYHOK 3).
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Pucynok 2 — 3MeHeHHE BA3KOCTH U SJIEKTPOIIPOBOJIHOCTH CUCTEMBI OT BpeMEHH BO3JIeHcTBHS Y 30
IIpU coJiepKaHud B cucTeMe ¢ 50 % muokcna kpemHus xenatuda 1(1), 2 (2) u 3% (3):
a — BSI3KOCTB; 6 — BIIEKTPOIIPOBO/HOCTH
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Pucynok 3 — 3MeHeHHE BSA3KOCTH U SJIEKTPOIIPOBOJIHOCTH CUCTEMBI OT BpeMEHH BO3IeUcTBHS Y 30
IIpU cojiepkaHud B cucteMe ¢ 50 % nuoxcna kpemuus xenaruda 10 (1) u 20 % (2): a — BA3KOCTb, 6 — BIEKTPOIIPOBOTHOCTD

Wrak, kak caeayeT U3 OpeaACTABACHHBIX Pe3yJbTaroB, o achcTerHeM Y30 KOMJIOWAHONH CHCTEMBI,
COCTOSIIECH U3 TeIUEBOH (PpaKkUMK U BEICOKOAUCTIICPCHOTO HAMOJHHUTEIS U3 aMOP(HOrO THOKCHAA KPeM-
Husl, u3MeHseTcs e¢ pH, mpudeM ¢ yBETUUCHUEM COACPIKAHMS JKEIATHHA OTMCUACTCH TCHACHINS K CHH-
JKCHHIO 3HAYCHHUU BOJOPOAHOTO MOKA3ATE/IsL. Y IbTPA3BYKOBAs 00pabOTKA MPUBOANT TAKKE K CHIKCHHIO
3JCKTPOTPOBOJHOCTH TCIHCBONM CHUCTEMbI M K 3HAYMTCIPHOMY MOBBIMICHHIO ¢¢ Bsizkoctu. Cremosa-
TenbHO, Y30 aBmsaercs: 3Q(EeKTUBHBIM PEryIsATOPOM COCTOSHUS U KauecTBa TeMHeBON cuctembl. Heol-
XOAUMBIN VPOBEHb IOKA3aTEICH CBOMCTB CHUCTEMBI OMNPEACISAETCS BapHalMEH KETATUHOBOM COCTaB-
JSFOIICH U KOJMYCCTBOM HEOPTraHHYCCKOTO HAIOJIHUTENIS U3 BHICOKOIUCIICPCHOTO JUOKCHUIA KPEMHUS B
COUYCTAHHH C yIPTPA3BYKOBBIM BO3ACHCTBUCM HA KOMIIO3HUIIHOHHYIO CUCTEMY .

3axrouenue. Takum 00pazoM MOKA3aHO, UTO YIBTPA3BYKOBOW OOPa0OTKOH KOJIOMTHOW CMECH
Pa3IMMHOrO COCTaBa, COCTOALIEH U3 OPraHUYECKOMN reJMEeBON OCHOBBI U BBICOKOAMCIIEPCHOTO HAIMOJIHU-
TCJIsI, BO3MOXKHO OOCCICUNTh HANPABICHHOC H3MCHCHUC CBOUMCTB KOJUIOHIHBIX KOMIIO3UIMHA W JOCTH-
JKCHHUE 33JaHHBIX (D)YHKIUOHAIBHBIX CBONUCTB CUCTEMbI. [IOBBIIIICHHE BSI3KOCTH U KUCIIOTHOCTH KOJLIOW/-
HBIX KOMITO3UIUH, COACPKAIMUX AUOKCHA KPSMHHUS, SBIISICTCS CJICACTBUCM MEPEX0Aa AUOKCHAA KPSMHUS
B T'CJIUCBOM MATPUIIC HA OCHOBE JKCJIATHHA MO/ BO3ACHCTBHEM YIBTPA3BYKA B KOIOHAHOC COCTOSHHE H
dopmupoBanus AByx(}ha3HONW TCIHCBOH CHUCTEMbI HA OCHOBE JkejgarvHa W Kpemuesema. (OOpaboTka
YIABTPA3BYKOM O0CCIICUMBACT AUCIICPTALIHIO U MIEPEBO/ KPEMHE3EMHOU (PPaKkiliu B rEIUCBOC COCTOSHUE, B
pesyabTare - (hOPMHUPOBAHHE HAHOCTPYKTYPHUPOBAHHOM KOJIOMAHOH TOMOTCHHOH CHCTEMa, YTO MPOSIB-
JSICTCSL B TIOBBIIICHUH BI3KOCTH U CTAOMIH3AIHH 3HAYCHHUH SICKTPOIPOBOIHOCTH.
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KOJLTOUATHI )KYUEHI YJIbTPAJBIEBICTHI OHJIEY -
KOFAPHI JUCHTEPCHUAJBI KACUETTI KOCITAHBI AJTY ’)KOHE PETTEY

K. K. CabGaen, A. M. Kamera, T. B. Ocepos, b. C. Cagsixos, A. T. ZKanenora,
M. Haxxunksizsl, H. H. Moga, T. B. UepHora3ora, 3. A, Mancypos

Kany mpobremanaps! HHCTHTYTHI, AmMatel, Kazakcran

Tipek ce3aep: KOIUTOWATHI XKYHE, KEJIATHH, TTULHEPUH, KPEMHHI THOKCHIL, YIBTPAIBIOBICTHI 6HCY, KACHET.

AnHoTanms. ¥CHHBUIBII OTHIPFAH MAKATaaa KYPAMBIHIA JUCTICPCTI TOIBIKTHIPFBIM PETIHAC aMOP(THI KpeM-
HUH THOKCHAIL 0ap KCJIATHH-TJMLICPHH HETI3iHACTI KOJLIOHATHI KYHCHI alny KapacThIpsUFAH. MyH#mal sxyHenep op
TYp Jopi-mopMexTepai papMarieBPTHKATIBIK KOHE KOCMETHKAIBIK MAKCATTA OHJACY YIUIH HEri3 OOJbIN TaObLIAIbI.
KomnoHaTe! KOMIO3HIHA KYPaMBIHAAFEI TYPJII HHTPSIUCHTTCPAIH MOJIIICPIH 63TCPTY apKBLIBI ATBIHFAH Kyhere pH,
TYTKBIPJIBIFBI YKOHE NIECKTPOTKIBTIIITIT CHAKTHI onmeyxep »kyprizinai. Kypamemaa typakrs! (50%) KpeMHUI sKoHE
3% meliH KETATHHHIH TYTKBIPIBIFBI TOMCH JKOHE KATTHI renb kykeciHeH (10% jkemaTwH HeMece OJaH 1A Kem)
KYpaJFaH >KYMCAK TeJbJl JKyienep KapacToIpsiraH. KpeMHni JuOoKCHIIHIH O6ImEKTEePiHiH KYPHUIBIMBIH, MOP(o-
JOTHSACHIH KOHE TEIl HETI3AEri KYHEHIH KaFJaiiblH e3repTy YIUIIH YIbTPambIOBICTHI 6HIeY KomaaHslias! (Y/O).
YO THiMIl pe:KUMIH TAHAAY APKBIIBI XKOFAPhl JUCHCPCTI KACHETTI KOCIHAHBIH >KAFAAHBIH PETTEIl KOHE TYpak-
TaHIBIPABL. YIIBTAABIOBICTHI 6HICYACH KEifiH YHTAKTAIFAH YKOHE KPEMHE3EM (DPaKINICHIHAH TEIbl KYHTe aybICKaH,
JKYHEHIH KYPBUIBIMIBIK ©3TCPICIHIH CE31MTall KOPCETKIMiHIH OIpi PETIHAC 3NMCKTPOTKIATIINTIKTIH, TYTKBIPIBIKTHIH
JKOHE KBIIKBLUIBIKTHIH 63repyi kepceTinreH. Hatmkecinae, (y HKITHOHAIIb KACHETTEPAIH Oenri Oip KUBIHTHIFbIH-
J1a HAHOKYPBUTBIMIBI KOJUTOWATHI TOMOTEH/I >KYHCHIH, KAIBIITACY BIHIbI OPBIH AJTAIbL

Hocmynuna 03.12.2015e2.




