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HNCCIEJOBAHUE ADPOAUHAMMUKU U TEIIVIOOBMEHA B POTAIIMOHHBIX ITEYAX,
C IPUMEHEHHWEM COBPEMEHHBIX CUCTEM MOJAEJIUPOBAHUSA
OU3NYECKUX ITPOOECCOB

S.H. PAIBKHH, T.M. 3ASII1

The object of the research «Aerodynamics and heat exchange in the Tilting Rotary Furnace with the using of advanced
simulation systemsyis learning of the flow regimes of gases and the heat exchange in the smelting chamber of the Tilting
Rotary Furnace, in which the movement of the heat carrier is organized in an essentially new way and there is a loop-
shaped movement of the flows of gases in a furnace space. Modeling was carried out by using the software suite «Solid-
Works Flow Simulation» which is a universal module for the hydraulic gas dynamics and heat transfer analyses, based on
the Finite element method. In SolidWorks Flow Simulation the movement of the flow is simulated by the Navier-Stokes
equations and the heat exchange is modeled by Fourier heat equations. Modeling allowed to visualize the movements of
flows in working space of the machine, to obtain the information about speeds and trajectories of movements of flows and
also about the heat-mass exchange in the aggregate and as a result to determine the parameters for the most effective and
energy-conserving work

KHIO‘ICBBIG CJIOBa: pOTaL[I/IOHHaSI Kagaromascsa 1edb, MaTcMaTH4CCKOC MOHGHHpOBaHI/IC, aapomz[pomleaMI/IKa, pCHI/IK-
JIMHT OKAJIMHEL, PECYPCocOepekeHne

Lenp paboThl — OMpe/Ie/ieHHe ONTUMAILHOTO PACIIOIOXKESHHS TEIIOHOCUTEIISE OTHOCUTENILHO nepepada-
THIBAEMOTO MaTepHana, JUisi HHTCHCU(UKALMU TeII00o0MeHa 1 Haubosee 3pPeKTUBHONW PabOTHI POTAIMOH-
Ho#t kavaromieiicsa nean(PKII) ¢ momMomsio KOMITBIOTEPHOTO MOESITHPOBAHUS.
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Tedenne ra3oB B pOTAMOHHBIX KAYalONIMXCS MEYax OTIMYAETCS CIOKHOCTBIO M HECHMMETPHUYHOCTHIO
MIOTOKOB, COYETAHUEM IPSIMBIX U OOPATHBIX TOKOB, HATMYUEM IIUPKYJISIIMOHHBIX 30H, TTO3TOMYHEOOXOIMMO
HCCIIEIOBATh PEKUMBI TEUCHUS Ta30B UIOOUTHCS METIC00pa3HOro TEUSHNUs, TaK KaK IPH 3TOM HarpeThlid ra3
OyzeT B JBa pa3a IOJBIIIC HAXOMUTHCSA B pabodeM MPOCTPAHCTBE IEUYH, YTO OyAeT crmocoOCTBOBATh YMEHbB-
HICHHUIO pacxojia TOIUIHMBa 1 Oosee 3)(HEeKTHBHOMY BOCCTAHOBIICHHIO OKAJTMHEI.

B mpomnecce padotsl ¢ momomsto ITIIT SolidWorksFlowSimulation Opiin co3maHbl MareMaTHyecKue
MOJIEJIN IBIKEHHUS IOTOKA TEIUIOHOCUTENS B paboueM MPOCTPAHCTBE YCTAHOBKH (CM. pucyHok 1), uccieno-
BaHbI TPAEKTOPHUH ABIKEHHS W TEITIOOOMEH MEXIy HarpeThIM ITOTOKOM M IIMXTOBBIMH MaTepHallaMH, B 3a-
BHUCHMOCTH OT PaCIIOJIOKEHHUS TOPEIIKH.

Tak kak ocHoBHOe KommuyecTBO Terua B PKII mepemaéres 3a c4éT KOHBEKIMH, KOTOpas OINpPEACISeTCS
MacCONEepeHOCOM, TO JaHHbIE, TOydaeMble M0 TPACKTOPHAM M CKOPOCTSIM IOTOKA, MOXKHO IEPEHOCUTH Ha
MaccooOMEH, a 3HAYUT, U Ha HHTEHCUBHOCTh BOCCTaHOBJICHHUSI OKaJIMHBI.

B pesynbraTe nccrnemoBanus ObUIO HAHAEGHO ONTHUMAaJbHOE PACIONIOKEHHE Ta30BOW TOPENKH Ui poTa-
IIMOHHOH Kauvaromieiicss meun €mkocthio 7 ToHH. Hamnbonee addextuBHas pabora OyaeT HaOMOIAThCS MPU
PACIIONOKEHNN TOPENKH ciIeBa ¢ miomanbio 0,06 M, pacxos rasa 750 M’/4, H CedeHHEM BBIXOIHOTO OTBEp-
ctus 0,87 M.

MopenupoBaHue TO3BOJIMIO BH3YaJHM3HPOBATh TEUYEHHs MOTOKOB B paboyeM NPOCTPAHCTBE arperara,
MOJTYYUTh JaHHBIE O CKOPOCTAX M TPACKTOPHAX IBIIKCHUS ITOTOKOB, a TAK XK€ O TEIIO-MacCOOOMEHEe BHYTPH
arperara, M Kak CJIC/ICTBUE ONPENeIUTh NapameTpsbl, 11 Hanooee ) (PEeKTUBHON U IKOHOMUYHOU pabOTHI.

Puc.1 — Pe3ynbTaThl YUCIIEHHOTO MOJEIIMPOBAHHUS
a - TPA€KTOPUHN ABUIKCHHUSA U CKOPOCTH IIOTOKOB, 6 —pacnpeaeIceHue TeMIeparyp B pOTaLII/IOHHOﬁ ey
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OI'pI'Y um.S.Kynansl .
3AKOHOMEPHOCTHU ®OPMHUPOBAHUSA BOAHOI'O PEXXUMA BACCEUHA P.HEMAH

UHu. AJAMOBUY, T'.I'. OXHEBNY
The atical describes analysis of the change climatic element: the temperature of the air and amount of the atmospheric
precipitation, as the main factor causing fluctuations in space and at time average, minimum sewer, but in the same way
influencing upon his subannual redistribution and ice-termal, warm-up mode

Kirouesrle cioBa: peqHOﬁ CTOK, THAPOMETCOPOJIOTNICCKUC YCIIOBUA

Pexa Heman siBisieTcst KpynHOUM BOJHOU apTepuel bemapycH, HCIONB3YIOIIEHCS B Pa3IMYHbIX XO35HCT-
BEHHBIX aclleKTaX, MO3TOMY BBISIBICHHE 3aKOHOMEPHOCTEH (OpMHUpPOBAaHUS BOAHOTO PEXHMa TEPPUTOPUHU
Oacceiina Hemana npezacraBiseTr OONBIION MPaKTUIECKUN UHTEPEC.

Llenvio 0annoui pabomul SIBIASETCS U3YyUEHUE OCHOBHBIX 3aKOHOMEPHOCTEH (OpPMUPOBaHMS BOJHOIO pe-
xuMa OacceiiHa p.Heman u ero ocoOeHHOCTEH CBS3aHHBIX ¢ N3MEHEHHEM KJIMMaTa.

B ocHoBe nccnenoBanus jexxar o0paboTaHHbIE MHOTOJIETHHE JaHHBIE M0 THIPOMETEOPOIOTHIECKUM Ta-
pametpam ¢ 1979 r. mo 2008 1. Ha 6 METEOPOJOTMUYECKHUX CTAHIUIAX U 2 METEOPOJIOrMYECKUX MOCTax, a Tak
e Ha 11 ruaponornueckux nocrax daccerina p.Heman (B npenenax Bemapycu). [lepBudnbie JaHHBIC TIOJTY-
4yeHsl B I'Y «Pecmy0nukaHCKU# THIPOMETEOPOIOTHIESCKUI LIEHTPY .

s Tepputopun Oacceiina p.Heman cpeaneromoBas remneparypa 3a ucciaenyemsie 30 JIeT yBennuniach
¢ 5,9 °C go 7,5 °C. Bo BHyTpUTOJJOBOM pacIpe/IeIieHH! TeMIIepaTyphl BO3AyXa 10 CE30HaM OBLJIO BBISBICHO
CHIDKEHHUE TeMIlepaTypsl Bo3ayxa Ha 2,4 °C B 3UMHUH nepuoJi. B BeceHHMH, NeTHUIl 1 OCEHHUH MEpHOabI
OTYETIIMBO MPOSIBISLIOCH YBEIHUCHHUE Temmeparypbl Bozayxa (Ha 4,6 °C, 1,4 °C u 1,5 °C COOTBETCTBEHHO).

Bo BHYTpHUTromoBOM pachpefeleHUH OCAAKOB B 3TOT IMEpUOJ HaOMI0Naloch yBEIMYEHHE KOIMYECTBA
0CaJIKOB B T€UEHHE 3UMHEr0 U OCEHHEero mnepuoja ¢ 72 10 89 MM u 82 10 94 MM COOTBETCTBEHHO, a TaKXe
YMEHBITIICHUE KOJTUIECTBA OCAAKOB JIeToM ¢ 294 1o 276 mM. Takue KIMMaTUdecKue N3MEHEHHUS OTPA3HIIUCH
Ha THIPOJIOTUYECKOM pPeXHUMe pek OacceiiHa p.HemaH.

XapakTepHBIM [UI pacCMaTPUBAEMOr0 NMEPUOJA SBUIOCH YBEINYECHUE CPEAHEMECSYHBIX PACXON0B BOIBI
pexu Heman Ha 14-34 % B dheBpane-mapre, 4TO CBSI3aHO C YBEIMUECHUEM YaCTOTHI OTTEIENCH, TPOXO0KICHH-
€M 3MMHHX TaBOJAKOB. B cBs3M ¢ paHHUM NEpeXxomoM TeMIlepaTypsl Bo3ayxa BecHoOH uepe3 0°C B cTopoHy
MOBBILIEHH, OTMEYAIIUCh PAaHHHUE JaThl Hayalda BECEHHETO MOJOBOAbS — B cpeAHeM Ha 11-22 nHs paHblle
CpeIHUX MHOTOJIETHUX CPOKOB, a TaK K€ HA0J0Aa1ach TeHACHIMS CHIDKEHHS 3HaUeHUH 00beMOB BECEHHETO
nosoBobs Ha 10-93% B cpaBHEHHH ¢ MHOTOJIETHEH HOPMOH.

W3MmeHeHune knMMara oka3ano BIMSHHE HAa TEMIEPAaTypHBIA PEXHUM peK. boiee BbICOKHE TeMmmepaTypsl
Bo3ayxa B mepuos ¢ 1979 r. mo 2008 r. 00yciaoBmiIM o3aHEe HAYaIo0 JISTOBBIX 00pa3oBaHuil Ha pekax He-
MaHa. 3a 3TOT Nepro/ HauOoJbIas TONIIMHA JIbJIa U3MEHANAach B npeaenax 22—35 cm. IloBeimeHne Temre-
paTyp BO3[yXa IPHUBEO TAKKe K CMELICHUIO IIepexoaa TeMieparypsl Boasl B pekax depes 0,2 °C Ha Gonee
paHHUE CPOKH M YBEIMYCHHUIO €€ MAaKCUMAIBHBIX 3HadeHMH B p.Heman Ha 2 °C.

B pesynbraTe uccnenoBaHus BBISIBIEHBI IPOCTPAHCTBEHHO-BPEMEHHBIE H3MEHEHUS TEMIIepaTyphl BO3IY-
Xa ¥ KOJIMYecTBa aTMOC(EpPHBIX 0CaaKoB sl Tepputopuu benapycu B mocnennue 30 net. T U3MEHEHUs
OTpa3WIMCh Ha BOIHOM pexXuMe pek OacceliHa HemaHa: yMEHBIIMIICS UX CPEJHETOOBOH CTOK; YBEIHUHMIINCD
CpelHEMEeCSYHBIE pacXo/bl BOJABI B (eBpayne-MapTe, U CHU3WIKNCH B anpelie-Mac; BeCEHHEE IMOJIOBO/IbE Ha-
CTYIIWJIO paHblIE CPEJHEMHOTOJIETHUX J1aT. B je1oBo-TepMrUYeckoM pekMe OTMEUEHO MO3HEE Havyallo Jie-
JIOBBIX 00pa30BaHMIl HA pekax M CMEIICHUE JaT IMepexoa TeMIepaTypsl Boasl B pekax depes3 0,2 °C na 60-
jee paHHHE CPOKH. Pe3ynbpTaThl nccienoBaHusi HEOOXOAMMO YUWUTHIBATh MPU INIAHUPOBAHHH MEPOTPHUITUHI
I10 3aIIUTE HACEJIEHUS OT OMACHBIX THAPOJIOTUYECKUX SBIECHUM, a TaK e MPU OCYIIECTBICHUN TUAPOTEXHH-
YEeCKOr'0 CTPOUTEIHCTBA Ha PEKax.

©BI'Y
COJIbBOTEPMHUYECKHWI CUHTE3 CMEINAHHOOKCHIHBIX ®A3 MOJIMBIEHA
N BAHAAMSA B TIPUCYTCTBUU IIOBEPXHOCTHO-AKTUBHBIX BEIIIECTB

A.A. AHTOHOBA, T.B. CBUPUJIOBA
With the use of microscopic, spectroscopic, gravimetric and diffraction methods the kinetics and peculiarities of spon-
taneous and thermally-induced polycondensation of molybdenum and vanadium oxoacids in aqueous medium has been
investigated. The mechanism of polycondensation processes during solvathermal synthesis of bare and mixed oxides of
molybdenum and vanadium of general composition (1-x)V,05:xMoO; in the presence of surfactants was proposed.

KiroueBble cioBa: cMeIIaHHAs OKCOKHCIIOTA MOJ'II/I6H€Ha W BaHaJus, COJ'II)BOTepMI/ILIeCKI/Iﬁ CHUHTE3, NOBEPXHOCTHO-
AKTHUBHBIC BCIICCTBA
BBICOKOI[I/ICHCPCHBIC OKCH/BI, K YUCIITY KOTOPBIX MOTYT OBITh OTHECEHBI WHIWBUAYAJIBHBIC 1 CMCIIIAHHBIC
OKCH/JbI MCPEXOAHBIX METAJIJIOB (TaKI/IX Kak MOJ'II/I6Z[6H, BOJ'II)(l)paM, KEIIE30, BaHAIUN U Z[p.), B IIOCJICAHEC
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BpeMsI HaxOJIT MIMPOKOE MPHMEHEHHEe B KayecTBE BBICOKOO((EKTHBHBIX TETEPOTEHHBIX KaTaIM3aTOPOB
He(rexuMudeckoil mpoMeInieHHOCTH [1]. VI3BeCcTHO, UTO OKCUAHBIE U CI0KHOOKCHIHBIE JUCTIEPCHEIE (ha3bl
MOTYT OBITh TOJYYEHBI Pa3IUYHBIMH CIIOCO0aMH (B PE3yJIbTATe BHICOKOTEMIICPATYPHOTO TBEpA0()a3HOTrO
Pa3IoXKeHHs, THAPOTEPMAIHHBIM METOJIOM, C MCIIONB30BAHNEM 30JIb-T€Tb TEXHOJIOTHUH H Ip.), CPEIAH KOTO-
PBIX 0c000€ MECTO 3aHUMAeT COJIBBOTEPMHUUYECKUII CHHTE3 B OCHOBY KOTOPOTO IOJIOKEHO TOIYYEHHE BBICO-
KOJIUCIIEPCHBIX OKCHJIOB IIEPEXOJHBIX METAJUIOB B PE3yJbTAaTe OCYLICCTBICHUS KOHTPOJIUPYEMON MOJIUKOH-
JIEHCAIIUN COOTBETCTBYIOMIMX OKCOKHCIIOT B BOJHOM PacTBOpE. DTOT METOJ OTKPBHIBAET IMIMPOKHE BO3MOXK-
HOCTH TI0 CHHTE3Y AMCIIEPCHBIX (pa3 ¢ BapbUpyeMBIMU CTPYKTYPHBIMHU, Pa3MEPHBIMU U TAOUTYCHBIMU Xapak-
TEPUCTUKAMU [2], MOCKOJIbKY MO3BOJISIET 3(P(HEKTUBHO KOHTPOIMPOBATH YCIOBHUS CHHTE3a (KOHLICHTPAI[UOH-
HBIi, BpEMEHHOI, TEeMIIEpaTypHBIA PEKUMBI H JIp.), BIUSS TAKUM 00pa3oM Ha XOJ MPOTEKaHUS ITOJTUKOHICH-
CAIIMOHHBIX IMPOIIECCOB OKCOKHCIIOT MEPEXOIHBIX METAUIOB B BOJHOM cpene. JlomomTHUTeTbHBIE BO3MOXHO-
CTH TIO YTIPaBJIEHUIO XOJIOM CHHTE3a OKCHIHBIX JTUCIEPCHI B CIy4ae CONbBOTEPMUYECKOTO CHHTE3a OTKPHI-
BAIOTCS TIPY BHECEHUU Pa3IMYHBIX JOOABOK B PEAKIIMOHHYIO CPEAY, POJIb KOTOPBIX 3aKIIOUACTCS B KOHTPO-
JMUPOBAHUY MPOTEKaHUS mporecca (pa3zooOpa3zoBaHus MyTeM COpPOIMU HAa TIOBEPXHOCTH (HOPMUPYIOIIUXCS H
pacTyIIMX 3apoJbIlIeil HOBO (ha3bl, COPOIMH Ha TTOBEPXHOCTH MHULENI U U3MEHEHHH UX 3JIEKTPOKHHETHYe-
CKUX XapaKTePUCTHK, U3MEHEHUN CKOPOCTH TpoIiecca KpUcTauiooopasoBanus u ap. Ciieayer OTMETHTb, YTO
JI0 CHX TIOp CpedH HCCcienoBaTeNieil He CYIIecTBYeT eIWHCTBA B3TJISJIOB HAa XapakTep BIUSHUS Pa3TUYHBIX
I00aBOK Ha pa3MepHO-MOP(OIOTHIECKHE XapaKTEPUCTUKN YAaCTHUIl, BXOIAIINX B COCTaB MOJMy4aeMOH Iwc-
nepcHoi ¢a3el. B cBs3M ¢ 3TUM B paMKax HACTOSIIErO UCCIEeIOBaHUS OblIa TPEANIPHUHSTA MOTBITKA H3YYUTh
BIIUSTHUE TIOBEPXHOCTHO-aKTUBHBIX BEIIECTB Pa3MYHON MPUPOJBI Ha IMpolecc (OPMUPOBAHUS CMEIIaHHO-
OKCHIHBIX (pa3 MonmubOIeHa W BaHAMM, a TaKXKe Ha CTPYKTypHBIE, TaOUTYCHBIE M pa3MepHBIE XapaKTePUCTH-
KU BXOJSIINX B UX COCTaB YaCTHII.

Pe3ynbTaThl KHHETHYECKOTO HCCIICOBAHUS CBUICTENBCTBYIOT O TOM, UYTO MOBEPXHOCTHO-AKTUBHBIC Be-
[IeCTBa OKA3bIBAIOT 3aMETHOE BIIMSHUE Ha MHTEHCUBHOCTH MPOTEKAHUS TIOJIMKOHICHCAIIMOHHBIX TPOIIECCOB
B cpejie KaK MHANBUAYAIBHBIX, TAK W CMEMIaHHBIX OKCHUKHUCIOT MOJnOmeHa u BaHamus (puc. ). Hauboiee
BBIP2XCHHBIM JJAHHOE BJIMSIHUE CTAHOBUTCS B CIIy4ae KATHOHHOAKTHBHOTO AJIKUJIIUMETHIIOCH3UIAMMOHUI-
xnopuaa (ABJIM) u menonorennoro (OC-10), 4ro, Mo-BUINMOMY, CBSI3aHO C PaJUKAILHBIM U3MEHEHHUEM (a,
BO3MOJKHO, ¥ C TIOJTHOW TIepe3apsIKoi) TOBEPXHOCTHOTO 3apsiaa KOJUIOMAHBIX CMEIIaHHOOKCHIHBIX YaCTHII,
YTO MPUBOAUT K UX CKOPEWIIeMy arperupoBaHuIO, a, CIEeI0BATEIbHO, K YBEITHUYEHUIO CKOPOCTH MPOIIECCOB
MOJIMKOHICHCALIUH.

[lo maHHBIM 3MEKTPOKMHETHIECKOTO HCCIIEAOBAHNS KOJUIOUTHBIE YacTUIIBI, (DOPMHUPYIOLIHECS B TpoIiecce
CaMOITPOU3BOJIBHOHN MOJIMMEPU3AINN CMEIIAaHHON MOJIMOICHOBO-BaHAAUEBOM KHUCIOTHI 0e3 n00aBok [TAB,
AMEIOT OTPHIATCIBHBIN 3aps M XapaKTepu3yroTcs 3HadeHmeM &E-moteHnmana ~105 mB (pH 3,2). Dkerpe-
MaJlbHas 3aBUCHUMOCTbH &-TIOTEHIIMAala CMEIIaHHOOKCHTHBIX YacTHll oT pH cpensl (puc. 2) CBUAETENBCTBYET O
TOM, 4YTO B JAHHOM CIIydae MOTeHIHAI-ONpeeNSIONMMI HOHAMHU, OT KOHLIEHTPAIlMU KOTOPBIX 3aBUCHUT Be-
JUYMHA TIOBEPXHOCTHOTO 3apsa CMEIIAaHHOOKCHUIIHBIX YaCTHI, SBISIOTCS MOHBI BOJOPOAA U THUIPOKCHI-
noHbl. COCTaB KOJIJIOMIHBIX YACTHI] B PACTBOPE MOKHO N300pa3uTh ciaeayromum obpasom: [ViMo,O\], nOH™ /
(n—k)H"/kH".
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Puc. 1 Kunernyeckue KpuBble H3MEHEHHsI ONTHYECKOM TLIOT-
HOCTH JJIs1 Ipoliecca CaMOIPOU3BOJIbHOM MOJMKOH ICHCALIUY
0,2 M pacTBOpa cMELIaHHOW OKCHKHCIOTH MOJIHO/IeHA U
BaHaausl (MOJIbHOE cooTHOLICHUE V:Mo 1:1) 6e3 no6asok (4) u
npu no6asiennn AB/IM (1); OC-20 (2); natpuiinoneumixiopuaa (3)

Puc. 2 3aBucuMocTh (—TIOTEHIMaTa KOJUIOMHBIX YAaCTUIL] CMEIIIaH-
HOOKCHUJHOH (ha3bl MonubaeHa ¥ BaHaaus (MOJIBHOE COOTHOIICHHE
V,05:M00Oj3 = 1:1) konuentpamuu 2-10° M ot pH cpesisl ¢ 106aBKoii
ABJIM (1), 6e3 nobaBok (2) u npu 106aBIeHHN HaTpUinaypuicyibdara (3)
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Puc. 3. DnexTpOHHO-MUKP OCKOTTHMECK Me N300pakeHust (CKaHUPYIoIasi AEKTPOHHAS MUKPOCKOIINs) 00pa3LoB (CyCIIeH3UH )
CMEIIIaHHO OK CHITHBIX (ha3 MoymbaeHa u Bananus V,0s:MoO; (MonbHOE cooTHOIIeHre 1:1), MOTydeHHBIX [0 COMBBOTEPMHUICCKON
TEXHOJIOTUH, 0e3 100aBok (@), ¢ nodaBkoit ABJIM (6); natpuiigonenuicyibhara (6); HaTpuinosemIxiopuaa (e); OC-20 (0)

Jobarka ABJIM k BOJHOMY PacTBOPY CMEIIAHHOW OKCHKOCJOTHI, KaK TOKa3aJld BBIIIOJHEHHBIC HCCIIC0BA-
HUS, IPUBOJUT NPHU NMPOUYUX PABHBIX YCIOBHAX K YBEIWYEHHUIO JIEKTPOKMHETHYECKOIO MOTEHIMaa cMe-
LIAHHOOKCHUHBIX YaCTHUL, YTO CBUIETEIbCTBYET B II0Jb3Y BO3MOKHOCTH U3MEHEHHS IIOBEPXHOCTHOTO 3apsi-
Ja OKCUAHBIX yacTull ¢ momoinbio I[TAB. Ilo pesynbpraTtam 31eKTPOHHO-MHKPOCKOIIUYECKOTO MCCIIEIOBAHUS
(puc. 3) B mpucycrBun ABJIM mpoucxoaut gopmupoBanue KpymHbex (1o 10-20 MKM) armomepaToB, coO-
CTOSIIIMX U3 UITIONOAOOHBIX YacTHIl, pa3Mep KOTOPbIX Kojebnercs B npeaenax 200 HM-5 MKM).

B ciydae n06aBku K BOJHOMY PacTBOPY CMELIAHHOW OKCHKHCIOTHI MOJIMOAEHA M BaHAIWUs aHUOHOAK-
TUBHOTO HaTpuilnaypuicynbdaTa U HATPUIIAYPUIXIOPHIA CKOPOCTh MOJMMEPH3AIMOHHBIX MTPOIIECCOB U3-
MeHsieTcsl He3HauuTenbHO (puc. I). [lo maHHBIM 3JEKTPOHHO-MHKPOCKOIMYECKOTO HCCIIEOBaHUs J00aBKa
aanoHoakTHBHBEIX [IAB crnocobctByer dopmupoBanuio 6oiee Menkux (100-200 HM) cMemaHHOOKCHIHBIX
YacTHII 110 CPABHEHUIO ¢ 00pa3oBaHusMH, hopmupyembiMu 6e3 nobasku [TAB (500 M — 1 MkM). Dopmupo-
BaHHE OOJIBIIOTO KOJIMYECTBA OTHOCHUTEIHHO MENKHX CMEIIAHHOOKCHUAHBIX YacTHUI] B IPUCYTCTBUU aHHUOHO-
akTuBHBIX [IAB sBisieTcsi, mo-BUOAMMOMY, CJICACTBHEM IOBBIIICHUS HA MOBEPXHOCTH CMEIIAHHOOKCHIIHBIX
MHIIEIUT OTPUIIATETLHOTO 3apsiaa (puc. 2).

WHTepecHBIMU OKa3alHMch pe3yNbTaThl JIEKTPOHHO-MUKPOCKOMUYECKOIO HCCIIEIOBAHUSA CMEIIaHHOOK-
CHIIHBIX CyCIIEH3HUH, c(OPMHUPOBAHHBIX B MpucyTcTBUM HermoHoreHHoro ITAB OC-20. Kak nokasan skcre-
PUMEHT, B JAHHOM CJIydae NPOUCXOJUT 00pa30BaHME CHEXHMHKOIOAOOHBIX arlioMeparoB, CTPYKTYPHBIMHU
3JIEeMEHTaMH KOTOPBIX SBIAIOTCS MYJIBTHUMUKPOHHBIE YCBI, XapaKTEepHU3YIOUIUeCs OONBIIUM COOTHOIICHHEM
«UTHHA-IIHPHHAY.

Jlutepatypa
1. bouixo E.B., Ceupuoosa T.B., Buwuneyxas M.B., Ceupudos /[.B., Koxopun A.1. Okucnenue 6eH30I1a B MPUCYTCTBUU THO(EHA HA
BaHaIMiT-MOIMOIeHOBOM KaTanu3zarope // Xumuieckas ¢usuka, 2012.
2. Sviridova T.V., Stepanova L.1., Sviridov D.V. Nano- and microcrystals of molybdenum trioxide and metal-matrix composites on
their basis In: Molybdenum: Characteristics, Production and Applications / Ed. by M. Ortiz et al. Nova Sci. Publishers. NY,
2012. 57 p.
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OBI'TY
PA3PABOTKA COCTABOB CMECEM U TEXHOJIOT' MY MMOJIYUYEHUSA KEPAMUYECKHX
OT'HEYHOPHBIX MATEPUAJIOB METOJIOM CBC B CUCTEME Al-SiO,-C

A. A. BABAK, K.b. IOABOJIOTOB, E.M. JISITJIOBA

The purpose of the work is to determine the mechanisms of synthesis and the technological aspects of formation of
alumina and silicon carbide based composite ceramics by means of SHS within the Al-SiO, —C system. It is investi-
gate the effect on the process of self-propagating high-temperature synthesis of mechanical activation and introduction in
mass of intensification additions. Based on experimental results, an optimal composition of the ceramic material has been
suggested for the refractory ceramics elements

KiroueBrsie croBa: CaMopacnpOCTpaHSIOUIMNACS BBICOKOTEMIIEPATYPHBI CHHTE3, KOMITO3MLIMOHHAS KepaMuKa, KO-
PYHI, KapOu1 KpeMHHUs1, UHTCHCH(UKALHS

B nanHoit paboTe ObuM M3y4eHBI 3aKOHOMepHOCTH npoTekanus nporeccoB CBC B cucreme Al-SiO,—C,
MIPOBEJICH CHHTE3 U HCCIEeIOBaHbl KepaMUYIecKie MaTeprabl, 00pa3yromuecs: B JaHHON CHCTeMe, YCTaHOB-
JICHA 3aBHCUMOCTH ()a30BOTO COCTaBa OT YCIIOBHI CHHTE3a, a TAK)KE BIMSIHUE PEaKIMOHHBIX HOOABOK U Me-
xaHoakTuBauuu Ha xo1 CBC-nponeccoB 1 cBOWCTBA MPOAYKTOB CUHTE3A.

B kadecTBe OCHOBHBIX CHIPbEBBIX MaTEPUATIOB UCIHOIL30BANUCH MyApa amomMuHueBas Mapku [TATI-1 wim
ITAII-2, okcua KpeMHUS B BUIE KBapieBoro necka romenbekoro I'OK mapku C-70-2 1 kaomHa MECTOPOXKIC-
Husl «CHUTHUIAY», caxka yepHasl Julsl pe3uHoTexHuueckux usgenuii [1-803, rpadur mapku ['T-1; a Taxxke psa
AKTUBHM3UPYIONMX 100aBOK (KpeMHEQTOPUCTHIN HATPHA, CYTb(aThl KAIBIH U MarHus, OOpHast KUCIIOTa).

B xozme mpoBenenus nccienoBaHnii OBIJIO YCTAHOBJIICHO, YTO HauOOJIee ONTHMAIbHBIMHU, C TOUYKH 3PEHUS
MOJIy4aeMbIX CBOMCTB CHUHTE3UPYEMOr0 MaTepHala, ChIpbEBHIMU KOMIIOHEHTAMU SBIIAIOTCS MPUPOIAHBINA Kao-
JUH MecTOpoXxaeHus « CUTHAIIAY, METAJUTMYECKUI allOMUHUHI U TpaduT.

JUTsl aKTUBAITAN TIPOIIECCOB APK30TEPMUICCKOTO CHHTE3a B JaHHOW paboTe OBLTH BHEIOpAHBI TOOABKH pe-
AKIIMOHHOCTIOCOOHBIX COCAMHEHH, KOTOPHIE CIIOCOOCTBYIOT YBEIMUCHUIO HHTCHCUBHOCTH B3aUMOICHCTBHS
(coenmunenust propuaoB, cyabdaros, pochaToB 1 GOpPaTOB).

B xone nccienoBanus OBIIIO yCTAHOBIIEHO, YTO aKTHBAIWA MPOIECCa TOPEHHUS JOCTUTASTCS TIPU BBEE-
HUH J0OABOK COEIMHEHNUH (TOpa C aFOMHHUEM H KPEMHHUEM, CYIb(aToB U OOPHOW KUCIOTHIL. Y CTaHOBJICHO,
YTO HAWOOJBIIMM aKTUBUPYIOIIMM BO3ACUCTBHEM 00samaeT nobaBka (TOpuaa allOMHHUS, CIIOCOOCTBYIO-
masi CHIXKEHUIO KUHETHYECKOTO 3aTPYyAHEHMs B IMPOLECCe MPOTEKaHUs peaklUHil CUHTEe3a, MPU 3TOM Hau-
OOJBIIIM aKTUBH3UPYIOMUM JEHCTBUEM 00JIamaeT KpeMHe(DTOPUCTHIH HATpHil. DTO BRIpAXKaeTCs B YBEIH-
YEHUU CKOPOCTH MPOTEKAHMsI Mpoliecca CHHTE3a B 2—3 pas3a U CHIDKCHUH TEMIEPaTyphl MHUIIMUPOBAHUS Ha
100-200 °C.

Ha ocHOBaHMM MPOBENEHHBIX UCCICIOBAHUHN (PU3UKO-XUMHUECKUX CBOWCTB U (ha30BOTO COCTaBa BHIOpaH
ONTHUMAJIBHBIN COCTaB C COAEP>KaHUEM KaoJuHa MecTopoxaeHus: «CutHuua» 65 %, MeTaninyeckoro airo-
muauA 20 % u rpaduta 15 %. [Tocie mpoxoxnenuss CBC matepuan obnanaeT CleAyOMIMI XapaKTepUCTH-
KaMH: CKOPOCTh TPOXOXJICHHs Tmporiecca 1,27 MM/c, IIIOTHOCTB Kaxymascs 1791 Kr/mM’, mIoTHOCTh HCTHH-
Hast 3120 kr/M’, moprctocTs obmast 35,6 %, TKJIP B untepane temnepatyp 20-400 °C cocrasser 4,51-107°
K™', npounocts npu cxatuu — 48,5 MITa, $ha3oBblil COCTaB B OCHOBHOM IIPEICTABICH KOPYH/IOM, KapOHIOM
KPEMHHUSI U MYJUIUTOM.

Martepuaii, MONYYCHHBI C MPUMEHEHHUEM PEaKIMOHHBIX J00aBOK, HMEET CleAyonme (QU3NKo-
XUMHYECKUE TIapaMeTPhl: CKOPOCTh MPOX0XKICHUS BOJHBI ropeHus 1,77—2,97 MM/C TIOTHOCTh KaXKyIascs
1390-1580 KF/M3, IUIOTHOCTH MCTHHHAs 2375-3289 KF/M3, UCTUHHAs MOPUCTOCTh 39,5—74 %, MexaHu4eckas
po4yHOCTh npu cxaruu 19,5-38,4 Mlla. TKJIP, uamepennsiii B auanazone temneparyp 50—400 °C, cocras-
msier (6,55-7,56)-10° K'. da3oBbIif cOCTAB MPEACTABICH OCTATOYHBIM KBApIEM, KOPYHIOM, KPEMHHEM,
TaKXKe B 3aBUCHMOCTH OT COCTaBa MPUCYTCTBYET (Ppa3bl CHILTMMAHNTA, aHJATy3UTa U CHIIMITUAA ATFOMHHHS.

OBI'TY
HCCJIEJJOBAHHUE OTXOJIA ITPOU3BO/ICTBA HACTOMKH TPABBI ITYCTBIPHUKA
C HEJBIO CO3JAHHMA HOBOI'O JIEKAPCTBEHHOI'O ITPEITAPATA
P.U BYT-IT'YCAHM, E.A. ®DJIIOPUK
In the production of motherwort tincture the technological waste forms, which represents a complex of biologically ac-

tive substances (BAS). This waste can be used as secondary raw materials in the manufacturing of a drug for the treatment
of thrombosis

Kirouebie cnoBa: Leonurus L., HacTOMKa CIUPTOBAs, TEXHOJIOTHUYECKHIA OTXO/, Karcyia

B HacTosimee BpeMsi 0co0yI0 MOMYJISIPHOCTh MPUOOPETAIOT JICKAPCTBEHHBIE CPEJICTBA PACTHTEIHLHOTO
MIPOUCXOXKIACHU. Pacturensabie npernaparsbl BBITOAHO OTIMYAIOTCA OT CUHTECTUYCCKUX aHAJIOTOB OoJjiee Msr-
KUM TEepAaneBTHUCCKUM JEHCTBHEM, a TaKKe OTCYTCTBHEM BBIPAKEHHBIX MOOOYHBIX 3(dekToB. [ToaTomy
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pa3paboTKa HOBBIX MPOCTHIX M SKOHOMUYHBIX CIOCOOOB IMONYYEHUST PACTUTEIBHBIX JIEKAPCTBEHHBIX Tpera-
paToB SABISETCS aKTyaJIbHOM MPOGIEMOi.

Pon mycteipauk (Leonurus L.) Bxitoyaer 6onee 20 BUAOB, KOTOpbIE BCTpedaroTcs o BceMy Mupy (EB-
poma, Asms, Adbpuka, Amepuka) [1], mponspacraeT MyCTHIPHUK W Ha Tepputopuu PecmyOnmku bemapych.
TpaBa mycTBIpHUKA COACPKUT pa3HOOOpa3HbIe BELIECTBA: caxapa, IIIMKO3U/bl, ajJKalouabl, 3QupHOE MacIo,
(maBOHOMIBI, HATIpUMEP KBEPLETHH, PYTHH H IIp., @ TaKKe MPOBUTaMUH A, aCKOPOMHOBYIO KHCIOTY, AY-
OWIIbHBIC W KpacsIIne BEIECTBa, TOPEeYd W MHHEpalbHbIe coyr. [lo3ToMy mpemapartbl, H3rOTOBIICHHBIE Ha
OCHOBE ITyCTHIPHHKA, 00JIAZAf0T MENBIM PSAOM TOJIE3HBIX CBOWCTB, HAIPHMED, CEAATUBHBIMHE, CIIa3MOJIUTH-
YECKHMH U MPOTHUBOCYJOPOKHBIMU CBOMCTBAMH, MMOHIKAIOT apTepPHAIbHOE JAaBJICHUE, PETYIUPYIOT COCTOS-
HUE [EHTPAIBHON HEPBHOW CHCTEMBI, CHU)KAIOT YPOBEHB TIIFOKO3bI, MOJIOYHOW U MMHPOBUHOTPATHON KHCIIOT,
XOJIECTEPHHA, HOPMAJTU3YIOT ITOKa3aTen OekoBoro oomena [2, ¢. 5—13].

Hacroiikyu 1 3KCTpaKThl TpaBbl yCTBIPHUKA YacTO NPHUMEHSIOTCA B MenuuuHe. Hacroiika mycTelpHUKA
npeacTaBiIsieT coOoi 3e1eHOBaTO-KOPUYHEBYIO KHIKOCTh C TOPHKOBATHIM BKYCOM M CIIa00 BBIPa)KEHHBIM
3amaxoM. B mporecce mpow3BOICTBa HACTOMKM 00pa3yercsi TEXHOJIOTHYECKHA OTXOJA (0CaoK), KOTOPBIH
MIPEJCTABIICH IEJILIM HA0OpOM OMOJIOTMYECKHM aKTHBHBIX BEINECTB. B HacTosIiee BpeMs NaHHBIA OTXOJ HE
UCTIONB3YETCsl MPENNpPUATHEM U OTIPaBisieTcsl Ha yTuian3annio. OJHaKo ¢ TOMOLIBI0 KOMILJIEKCHBIX HCCIIe-
JOBaHWH ObILa BEISBJICHA crieluduIeckas OMOIOTHYecKas akKTUBHOCTh OCa/ika, O0YCIOBICHHAS HaMYHEeM
(h1aBOHOMIOB ¥ JIp. OMOJOTHYECKN aKTUBHBIX BEIIECTB, a TAK)K€ YCTAHOBIIEHO, YTO JAHHBIA TEXHOJOTHYE-
CKHUI 0TX0J] MO>KHO HCIOJIb30BaTh KaK ChIPhE MPH MTPOU3BOJCTBE HOBOTO aHTHTPOMOO3HOTO JIEKAPCTBEHHOTO
npemapara. [loCKoNbKy B 9KCIIEpIMEHTaX Ha KpbIcax ObLIO AOKa3aHO, YTO MPHU YMOTPeOJICHUH TaHHOTO OT-
X0J1a )KHBOTHBIMH HaOIOAAacTCs yBEIMYCHNE BPEMEHH CBEPTHIBAHMS KPOBHU (MPOTPOMOMHOBOTO BPEMEHH) B
30 pas.

Hamu mpenuioskeHa TeXHOJIOTHYECKas CXeMa MPOU3BOACTBA HOBOTO JICKAPCTBEHHOT'O Mpenapara TpomM0o-
JUTHYECKOTO JEHCTBHUA HAa OCHOBE (DIABOHOMIOB, BXOMAIIMX B TEXHOJOTHYECKHH OTXOJ, OOpa3yIOMIHNCS
TIpH TIPOM3BOJICTBE HACTOWKM TpPaBHI MMyCTHIpHUKA. [Ipemapar mpemraraercs BBITYCKaTh B BHIE MSTKHX JKe-
JaTUHOBBIX Kamcyn. Breibop nanHoW nexapcTBeHHOH (OpMBI OOBSCHAETCS LETBIM PAOOM IMPEUMYLIECTB:
TOYHOCTb JO3UPOBAHUS, BBICOKas: OMOIOCTYITHOCTh, BRICOKAsI CTAOMIBHOCTD | JIP.

Jlutepatypa
1. Heo, 3. T. T. Pa3paboTka METOANKH KOJNYECTBEHHOI'O OIpEeIeHHs CyMMapHOTrO COfiepKaHus ()JIaBOHOMIOB B TPaBe ITyCTHIP-
HHKa criekTpodoromerpuaeckum meronoMm / 3.T.T. Hro, E.B. JKoxosa // Xumus pacturensHoro ceipbst. —2007. — Ne 4. — C. 73-77.
2. T'eopeuesckuii, B. I1. PactipocTpaHeHue B pacTeHUSX U KiIacCU(PUKaLU KyMapuHOB, (1aBOHON/IOB, aHTPAXMHOHOB, KapACHOJIH-
noB, Oydanuenonumos / B. I1. I'eopruesckuii, H. @. Komuccapenko, C. E. JImutpyk // Bronorndecku akTHBHbIC BELIECTBA Jie-
kapcTBeHHbIX pacteHuid / B. I1. ['eopruesckuit, H. @. Komuccapenko, C. E. [Imurpyk. — HoBocubupck, 1990. —I'n. 1. C. 5-13.

©TIlomecl'Y
YCKOPEHME POCTA U PABBUTUSI PACTEHUII CEMENCTBA ERICACEAE
C UCITOJIB3OBAHUEM YCTAHOBOK OCBEHIEHHUS HA OCHOBE CBETO/IMOA0B

M.IT. BOJYHIT, A.A. BOJIOTOBIY

The results of the comparative analysis of efficiency of use of a pre-production models of the originals light-emiting
diode lamps for acceleration of growth and development of Rhododendron luteum L. in vivo and Vaccinium corymbosum
L. in vitro plants are resulted in the article. The dispersive analysis has established authentic (at P<0.05 and at P<0.01)
«lamp type» factor influence on variability of investigated traits. The use of light-emiting diode lamps acceleration of
growth and development of plants and increase quantity of the sprouts, chlorophyll content, economy electricity

Kirouesie cioBa: cemerictBo Ericaceae, Rhododendron luteum Sweet L. in vivo, Vaccinium corymbosum L. in vitro,
CBETOAUOAbI

Ceeronuon (mo-anrawiicku, light-emitting diode, wnmu LED) — 3T0 moxynpoBoAHUKOBEII TprOOp, Ipeod-
pa3yoImui MEKTPUICCKUN TOK HEMOCPEIACTBEHHO B CBETOBOE M3nyueHue [1]. I maBHOE MPenMyIecTBO CBe-
TOAMOJA, B OTIMYUE OT JIAMITBI HAKAJIMBAHUSI WM JTIOMUHECHEHTHOM JaMIbl, 3aKII0YAETCsl B TOM, YTO dJIEK-
TPUUYECKUI TOK MPeoOpa3yeTcsi B CBETOBOE MITYyUYCHHE MPAKTUIECKH 0€3 MOTeph, IPU 3TOM CBETOIHO] MpaK-
TUYECKH He HarpeBaeTcsa. Kpome Toro, CBETOAMO ] M3ydaeT B y3KOH 4acTH CIieKTpa [2], MexaHMIecKH Mpo-
YeH, HCKIIIOYUTENFHO HaleXeH, CPOK CIykObl MoxkeT gocturats 100 Teicsy yacoB, uto mouytu B 100 pa3
0oJbllle, YeM y JAMIIOYKH HakajauBaHus, U B 5—10 pa3 Oouiblie, 4eM y JIFOMHHECHEHTHON nammnbl. U mo-
CKOJIbKY CBETOJMOJ SIBIISIETCS HU3KOBOJIBTHBIM AJIEKTPOIIPHOOPOM, 3TO KauecTBO OIpenesieT 0€30MacHOCTh
paboTHI co cBeToAMOaMH, B 11esioM [1, 3].

B Hacrositiee BpeMst ¢ MOSBICHUEM CBETOAMOJOB B OOJIACTH CBETOKYJIBTYPHI PACTCHUH OTKPHIBAIOTCS
HEOTPaHWYCHHBIE BO3MOXKHOCTU. Pa3nuyHbIi CIIeKTpallbHBIA COCTaB CBETa M MHTEHCHBHOCTH (DOTOCHHTETH-
yecKd akTUBHOU pamuaruu (DPAP) Bo3aeicTBYIOT Ha ¢GoTocuHTE3, hoToMOpdoreHes, pocT U pa3BUTHE, U
JIPYTHUE TPOIECCHI, OMPECISIONINE MPOAYKTUBHOCTE pacTenuii [4, 5].
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Tabnuya 1 — Tl 1 XapaKTepPUCTUKA 321eliCTBOBAHHBIX B JKCIIEPUMEHTE JIAMII

MapKHpOBKa JIAMITBI | KonmuecTBo amMm Ha MOJIKE, IIT. OCBEIEHHOCTB, JIK

Oxcnepumenm 1

Jlammia cBeToanoO/1HAs (OpUTHHAIIBHAS)

npousBoycTBa OO0 «Ellis Amalgamated 1 4000
LLC»
OSRAML 36W/95fl Lumilux de Lux 4 9000
Daylight
OSRAM L 36W/76 Natura 4 6000
OSRAM L 36W/77 Fluora 4 7000

Oxcnepumenm 2, 3

Jlamna cBerouoaHas (OpUrHHAIBHAS)
HIIO 01-2x5-001 npousBoactea «Kamep- 1 1500
TOH»

OSRAM L 36W/76 Natura 4 6000

Lenp paGoThl — HCIBITATh CO3JAHHBIC NPW HAIIEM HAayYHOM CONPOBOXKICHHWU JIBa OMBITHBIX 00pasla
CBETOJIMOJIHBIX JIaMIT Ha pacTEHUsIX ceMelcTBa Ericaceae in vivo U in Vvitro, IPOBECTU CPaBHUTEIIbHBIA aHa-
113 3QPEKTUBHOCTH HCIIOIB30BAHUS CBETOBBIX YCTAHOBOK C PAa3HBIM THUIIOM JIaMII JIJIsl CTUMYJISIIIMU POCTa U
pa3BUTHS pacTeHUl ceMelcTBa Ericaceae.

OO0BeKkTOM HcceIoBaHui SBIIUCH 2 nomyisiiuu Rhododendron luteum L. in vivo u 2 copta Vaccinium
corymbosum L. in vitro.

UcnenoBanus npoBoauiuck B nepuof ¢ aekadbpst 2009 roxa no ¢espans 2011 roma.B nmpouecce pabots
OBLTO TTOCTaBJICHO 3 AKCHeprMeHTa. B akcriepumenTax | u 2 BbiceBanu ceMeHa NBYX momynsanuii Rhododen-
dron luteum L. B eMxocTH pasmepoM 15%20 cM’, HAKPHIBAIIN ILUIACTHKOBBIMU KPBIIIKAME M PA3MEIIATH MO
YeThIPHMsI Pa3HBIMH THITAMH JIAMIT B 3KCIIEpUMEHTE 1, ¥ AByMsI TUIIAMU JIaMII B 3KcriepuMenTe 2 (mabauya 1).

Bcxoapl KyJIbTUBHPOBAIMHA CTEUIAKAX aAalTalMOHHOTO NMOMEIICHHUS MPU CISAYIOIUX YCIOBUIX: (o-
Tonepuox 16/8 wacoB (cBer/TeMHOTa), TemmepaTypa +24+1°C, oTHOCHTeIbHAs BIAXHOCTH BO3ayXa 70%.
[Tocne moceBa aHaMM3UPOBAIN W3MEHYMBOCTH CIEAYIOIINX MPU3HAKOB: BBICOTA PACTEHHSI, KOJHMYECTBO Ha-
CTOSALINX JHMCTHEB U IUIOIIAL IEPBOTO HACTOSIIErO JucTa VM3MepeHne BHICOThI pacTeHUs U IUIOIAIH JIUCTO-
BOH IUIACTMHKY MPOBOAMIIM C IIOMOIIBIO MHJUIMMETPOBOH Oymaru.

KonuuectBo aHanm3upyeMbIX TPOPOCTKOB B dKcriepuMenTe 1 — He MeHee 30 B Ka)K/I0M BapUaHTE OMbITA.
Ha 60 menp nocie nmoceBa nMpoBead MUKUPOBKY M OJHOBPEMEHHBIN YUYET KOJHYECTBA B3OLISAIINX U3 CEMSH
pacTeHui MOJ KaKABIM M3 HUCCIEAYyEeMbIX THUIIOB Jamil. KoaMyecTBO aHaIM3UPYyEeMbIX HPOPOCTKOB B DKCIIE-
puMenTe 2 — 90 B KaXKIOM BapHaHTe ombITa (2 MOBTOPHOCTH, 110 45 pacTeHmi B Kaxkmoi). Ha 95 nenn mocie
nocesa, 50 pacTeHHil U3 KaXXI0T0 BapHaHTa OMbITa (10 25 pacTeHH U3 KaX/10i TOBTOPHOCTH) B3BELIUBAIIH,
C TIOCNEAYIOMINM SKTPAKIHEeH MUTMEHTOB alleTOHOM U OIpeeNICHHEM COACPKaHUs XI0pOQHIUIOB a, b 1 Ka-
POTHHOHIIOB B 00IIIeM dKCTpakTe Ha criekTpodoromerpe Cary 50 (Varian, CIIIA) npu amuHax BOJH AJIs alle-
ToHa 662, 644, 440 uM. OnpeneeHre KOJIMYECTBA MUTMEHTOB B pacueTe Ha 1 T IpoBOAWIN IO opMyIie:

A= CxV/1000x%a,

rie

A — KOTMYECTBO MUTMEHTOB B MT/T CHIPOI MacCHl;

C — KOHIIEHTpaI¥sI TUTMEHTOB B MI/JT;

V — 00BEM BBITSHKKH B MJT;

a— Macca HaBeCKH B T.

B akcniepumenre 3 ¢ Vaccinium corymbosum SKCIIIAHTHI (HEOIpeBECHEBIINE (parMeHThl CTeOJIs, CO-
CTOSIINE U3 IByX MeTaMepoB JIHHOHN 10 10 MM,) aByX copToB (Hopmaano w Brigitta blue) BeicaxuBanu in
vitro B KonOsl 00beMoM 1o 100 mi1, cogepxarue o 20 M1 MOTU(GUITMPOBAaHHOH, arapu30BaHHON MUTATENb-
HOM cpeJibl Ha MUKPO-, MaKkpocoJieBoi ocHoBe 1o WPM, u pa3Meianu sl KyJbTUBUPOBAHUA Ha CTEIaKaxX
IO IBYMSI TUTIAMH CBETOBBIX YCTaHOBOK. KonObl MHKYOUpOBaiu Ha MpoTsokeHUH 30 THEH npu TeMieparype
25°C, dotonepuozae neHb/HOUb — 164/84, OTHOCHTENBHON BIaXHOCTH Bo3xyxa 70%. Uepes 30 nueit nmpoBo-
JIWTA YYET BBICOTHI CHOPMHUPOBAHHBIX ITOOETOB, MAaCChI PETCHEPAHTOB U KOA(D(PHUITMEHTOB pa3MHOKEHHS, KaK
COOTHOIIICHHUST KOJIMYECTBA MOMYYCHHBIX KCIUIAHTOB ISl TAIIHEHWIIIETO pa3MHOXKEHHUSI K U3HAYAIBHOMY KO-
JIMYECTBY AKCIUIAHTOB. PereHepupoBaBiine modern YepeHKOBAIU U MOTYYCHHBIC SKCIUIAHTHI BHICAYKUBAIHU B
KOJIOBI Ha arapu30BaHHYIO MTUTATEIBHYIO CPEeLy TOTO e cocTaBa Ha conieBoit ocHoBe WPM. [lo kaxxmomy u3
BapHaHTOB OIBITA C OCBELIeHNEM aHanu3upoBain He MeHee 100 perenepanToB u He MeHee 400 moGeros in
vitro copta Hoptiang, u He Mmenee 150 perenepantoB u He MeHee 600 moGeros in vitro copta Brigitta blue.
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OOmuit MaTeMaTHYECKUH aHAU3 JaHHBIX BCEX ASKCIIEPUMEHTOB MPOBOIMIYU 10 CTAHJAPTHBIM METOJaM
BapHAIlMOHHON CTaTHCTUKHA [6], C HCHOIB30BAHHEM IPOTPAaMMBI CTATHCTHYECKOTO aHajm3a JaHHBIX
STATISTICA 6.0 [7]. AucniepcuoHHBIN aHaIu3 JaHHBIX TPOBOAMIM B mporpamme AB-Stat [8], paspaboran-
HoU B MHCcTUTyTEe TeHeTuku u nutosoruu HAH benapycu. YcraHoBiaeHO, UTO OCBELIEHHUE CEMSIH JBYX IIO-
nyssiuuit Rhododendron luteum (L.) Sweet (nmomynsuuii «Betuna» u «MapKOBCKOE») YCTaHOBKOW OCBeIlIe-
HUs Ha ocHOBe cBeTomnonoB (4000 nk) mpomssoactBa OO0 «Ellis Amalgamated LLC» npuBoIUT K TOBBI-
LICHUIO BCXOXKecTu ceMsiH B 1,3—1,9 u 1,7-2,5 pa3, COOTBETCTBEHHO, MO CPABHEHHUIO CO BCXOMXKECTHIO CEMSH
IOJT OCTATBHBIMH HCCJIETyEeMBIMH TUTIAMH JIFOMUHECIICHTHBIX JIAMII.

OpnHO(aKTOPHBIA NUCIEPCUOHHBIA aHAU3 TO3BOJKI BBIIBUTH JOCTOBEPHOE M BHICOKOJOCTOBEPHOE
BJIMSTHUE THUIIA JIaMIT HA U3MEHUYMBOCTh TPEX MpU3HAKoOB. Tak, yCTaHOBIEHO BBICOKOO0CTOBEpHOE npu P<0,01
(3a uckIIIOYeHUEM OJHOTO BapuaHTa npu P<(,05) MOJI0XKUTENBHOE BIUSHUE ABYX 00pa3I[0B CBETOIUOHBIX
JIaMIT Ha BBICOTY pacteHuid Rhododendron luteum (L.) Sweet ¢ mpeBbIIeHHEeM MaHHOTO Toka3atens ot 0,8
MM 710 7,7 MM TIO CPaBHEHUIO C PACTCHHUSIMH, OCBEIIAEMBIMH JIFOMUHECIICHTHBIMU JIaMIiaMu (mabauya 2,3).

Tabnuya 2 — U3MeHYMBOCTh KOJNYECTBEHHBIX Mpu3HaKoB y pacrenmuii Rhododendron luteum (L.) Sweet B
Kcnepumenre 1

B IInomane TUCTOBOM MIACTHHKA KomngecTBo HacTosmmx
BICOTA IPOPOCTKOB, MM
Bospacr, Tun MIEPBOT0 HACTOSAMIETO JIUCTA, MM2 JIUCTHEB, IIT
Homymsus
JHU JIaMIIbl [onynsuus [Nonynsiuus [onmynsuus Homynsanusa Homynsauus
«Mapxos-
«Betunn» «MapxkoBckoe» «Betunn» «MapkoBcKoe» «Berunn» KOOy
30 1 5,87+0,31 3,40+0,12 5,93+0,58** 4,03+0,46 2,10+0,10 1,97+0,08
2 7,13+0,22 3,20+0,17 5,85+0,50** 2,53+0,30 1,97+0,03 2,00+0,10
3 5,30+0,29 5,27+0,24* 3,90+0,33 4,48+0,37* 2,03+0,06 2,01+0,07
4 8,30+0,38** 4,73+0,18* 3,77+0,41 3,43+0,29 1,93+0,05 1,97+0,09
HCPO5 0,84 0,52 1,31 0,97 0,18 0,24
HCPO1 1,12 0,69 1,74 1,29 0,23 0,31
40 1 9,63+0,42 7,20+0,41 8,77+0,79 7,70+0,54 3,60+0,14 4,17+0,16
2 11,27+0,54 6,90+0,38 10,70+0,65* 7,30+0,49 3,57+0,11 4,03+0,13
3 9,43+0,36 9,77+0,34%* 5,83+0,43 8,13+0,63 3,43+0,15 4,37+0,11**
4 13,83+0,34** 10,27+0,58** 8,60+0,66 8,93+0,62* 3,57+0,11 3,67+0,12
HCPO05 1,14 1,22 1,72 1,60 0,39 0,39
HCPO1 1,51 1,61 2,28 2,12 0,52 0,52
50 1 16,30+0,75 17,33+0,94** 11,80+0,85%* 12,93+1,15%* | 5,70+0,17** 5,67+0,18
2 15,87+0,42 11,20+0,61 10,90+0,76 8,97+0,94 5,27+0,18 5,87+0,20
3 13,53+0,69 13,67+0,73 10,07+0,99 11,83+0,74 5,73+0,17%* 6,10+0,21
4 21,23+0,99** 17,00+0,80** 8,70+0,79 9,57+0,63 5,00+0,22 6,33+0,24
HCPO5 2,04 2,01 2,41 2,39 0,51 0,55
HCPO1 2,69 2,67 3,19 3,17 0,68 0,73

IMpumeuanne — JlaHHBIE MPEACTABICHBI KaK cpeHee aprudMeTHIeCKoe + CcTaHmapTHas omnoka. Twm Jammsl: 1 —
OSRAM L 36W/954 Lumilux de Lux Daylight; 2 — OSRAM L 36W/76 Natura; 3 — OSRAM L 36W/77 Fluora; 4 —
JlaMIIa CBETOAMOaHAs;* — 3Haunmo npu P<0,05; ** — 3naunmo mpu P<0,01

Tabauya 3 — U3MeHYMBOCTH KOJMYECTBEHHbIX MPU3HAKOB (cpeaHee apudMeTHUecKOeLCTAHAAPTHAS OIIMOKA) Yy
pacrenuii Rhododendron luteum (L.) Sweet npu pa3HbIX yCJ10BUSAX OCBellleHHs] B IKCIIEpUMeEHTe 2

Monynsms Tun 28 nueit 38 nueit 72 nus
JIaMIIbI BP KHJI TTHJT BP KHJI TTHJI BP KHJI TTHJI
C 5,45+ 2,27+ | 2,90+ 6,92+ 3,20+ 6,63+ 12,88+ 6,92+ 6,55+
Y 0,15%* 0,06 0,12 0,24** 0,09 0,26%* | 047** 0,18 0,22
1 3,7+ 2,80+ | 3,18+ 6,12+ 4,22+ 5,70+ 8,68+ 8,59+ 7,02+
0,12 0,09 0,14 0,27 0,14%* 0,25 0,26 0,79** 0,27*
C 4,45+ 2,10+ | 2,02+ 5,69+ 3,20+ 4,52+ 9,78+ 7,17+ 5,43+
MapkoBckoe 0,14** 0,04 0,09 0,19** 0,11 0,17 0,38** 0,69 0,14
I 2,78+ 2,69+ | 2,58+ 4,58+ 4,73+ 5,28+ 9,04+ 7,68+ 6,24+
0,09 0,09 0,10%* 0,22 0,35%* | 0,14%* 0,30 0,18 0,18**
HCPO05 0,51 0,59 0,37 0,51 0,59 0,37 0,51 0,59 0,37
HCPO1 0,72 0,84 0,52 0,72 0,84 0,52 0,72 0,84 0,52

Ipumeuanus — * — 3Hauumo npu P<0,05; ** — smaummo npu P<0,01; npusnaku: BP — BeIcOTA pacTeHUs, MM;
KHIJI — xonudectBo Hactosimumx JuctheB, wrT.; [THJI — muiomans nepBoro HaCTOSAIIETO JIUCTA, MMZ; trn jamisl: C —
ceeroguonnas; JI — momunecuenatHas OSRAM L 36W/76 Natura
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Tabnuya 4 — U3MeHYHBOCTh KOJIHYECTBCHHBIX NPU3HAKOB y pereHepaHToB coptoB Hoptnana m Brigitta blue
roJry0OMKHu BbICOKOH Vaccinium corymbosum L. npu pa3sHBIX yCJI0BHAX OCBeLIeHUS

HcTtounnk Komnuectso | IIM na 1 M2,
Copt cBera (HC) UC a1 m2 Br [IKP, cyt BII, mMm MP, r KP
Hoprias 1 4 144 30 13,2 - x1,64
pIAHA 2 1 10 30 15,1 ; 2,27
Brigitta 1 4 144 30 12,8 0,0540 x5,77
blue 2 1 10 30 14,4 0,0765 x9,67

[Mpumeuyanne — Ucrounuk ceera: 1 — OSRAM L 36W/76 Natura; 2 — CBEeTWIBHHUK CBETOAMOAHBIA. O003HAUCHNS:
[IM — notpeGnsiemast momHocTh; [TIKP — npomoinkuTenbHOCTS KyJIBTHBHPOBaHUS perenepantos; MP — macca pereHe-
panToB; KP — koadduirenT pasmMHoxenus. IIpodepk «-» 03Ha4aeT OTCYTCTBHE TaHHBIX

Tabnuuya S — HW3MeHUYMBOCTb KoJu4YecTBA (OTOCMHTETHYECKHX NUIMEHTOB M Macchl (cpeaHee
apupmeTnyeckoetcrangapTHas ommdka) y pacrennii Rhododendron luteum (L.) Sweet npu pa3HbIX yca10BHSX
OCBeLleHHS B IKCIIePUMEHTe 2

Conepxanue | Conepxanue | CoaepixaHue 3 Macea Macca obias
n Tun | xmopodwmmia | xmopoduina | KapoTHHOUIOB, | MaccaHaa3eMHO .
OITY JISIITHST KOpPHEBOM (Bcero
JIaMIl a, Mr/t b, mr/r MI/T CBIPOTO YaCcTH, MT
CHUCTEMBI, MT' pacTeHnwust), MT
CBIPOTO Beca | ChIPOro Beca Beca
Berumn C 1,250,145 | 0,59+0,07 0,45+0,05* 203,30+2,40%* 24,75+1,75 228,05+0,65
JI (0,59+0,25) | (0,25+0,11) 0,37+0,03 152,75+£19,65 | 46,65+1,95%* 199,4+£21,6
MaDKOBCKOE C 1,29+0,09* | 0,54+0,03* 0,57+0,08* 146,25+1,95 21,95+1,75 168,2+0,2
P JI 0,61%0,17 0,25+0,07 0,37+0,02 150,20£19,90 | 30,65+0,05** | 180,85+£19,85
HCPO5 0,64 0,25 0,18 37,20 5,52 38,59
HCPO1 1,18 0,46 0,33 68,46 10,16 71,03

[pumeuanus — * — 3pagnmo npu P<0,05; ** — 3paunmo mpu P<0,01; Tum mammel: C — cBeToanoHast; JI — momMu-
nectientHass OSRAM L 36W/76 Natura

OcgemieHue pacTeHU CBETOAMOAHBIMHE JIaMIIaMH TIPOU3BOJICTBA «KamMepTOH» TPHUBOAWT K YBEITHUESHUIO
Macchl pereHepaHToB Brigitta blue Vaccinium corymbosum L. B 1,42 pa3za, u pacrenuit Rhododendron lu-
teum w3 nionysanun «Betuuny (mabauya 4). Beixon pereHepanToB copta HopTiaHm pu OCBEIMIEHWH CBETO-
JIUOJIHBIM CBETUIFHUKOM Npou3BoAcTBa «KamepTon» Ha 1 M*, B cpeiHeM, yBenuuuBaeTcs Ha 49,2 ThICSYH B
rox (B 1,38 pasa Gombire), a copra Brigitta blue — Ha 213,6 Teicsan pereHepanToB B rox (B 1,67 pa3za 6oibIe),
YTO MO3BOJIUT CICIUATU3UPOBAHHBIM JIA00OPATOPHSIM MOIYYaTh JIOTIOJHUTEIBHYO IPUOBLTE (mabauya 4).

OcBelieHUEe CBETOAMOIHBIMU JaMIaMH Mpou3BoAcTBa «KaMepToH» MpHUBENO K YBEIMYCHUIO COAEpIKa-
HUs xyopodwiia a — B 2 pasa, ximopodmwmuia b — B 2,4 paza, kaporuHOHIOB — B 1,2-1,5 pa3a (Tabmuma 5).
JByx(haKkTOpHBIN UCTIEPCHOHHBIA aHAIN3 N3MEHYMBOCTH COJEPKAHHUS (POTOCHHTETHYECKUX MUTMEHTOB TPH
Pa3HBIX TUMAaX OCBEIEHUS BBISBII JocToBepHOE (Tipu P<0,05) BIMsHUE THITA TaMIT Ha K3MEHUYUBOCTD KOJIH-
YECTBEHHOTO COZepKaHus Xyopodmnia a u b. Jlonst BiusHUS PaKkTopa OKa3allach CYIIECTBEHHON U COCTAaBH-
na 78,57% u 80,38% cOOTBETCTBEHHO.

TpexdakTopHBIN TUCTIEPCHOHHBIN aHATU3 YCTAHOBUJ TIOCTOBEPHOE M BHICOKOJIOCTOBEPHOE BIIUSHUE TH-
1a UCIOJIb3YEeMBIX JJISl OCBEIICHUS JIAMIT HA U3MEHUYHUBOCThH TPEX aHAIM3UPYEMBIX Mpu3HakoB. CyIIecTBEH-
HBIM OKa3aJIOCh BIHSHHE Ha MPU3HAK «BBICOTA pacTeHU» (mabiauya 6,7). PaKTop «THI IaMI» B KOMOMHA-
AU C APpYruME (HaKTOpaMu TakKe OKa3bIBal JOCTOBEPHOE M BEICOKOJIOCTOBEPHOE BIUSHUE HA aHAIU3UPYE-
MBbI€ MTPU3HAKYU, B OCOOCHHOCTH Ha BBICOTY pacTeHuit (mabauya 6,7).

CBeTonnoIHBINH CBEeTHIHHHK (TIpon3BoicTBA «KamepTon») B rog norpedisier 58,4 kBt anextposnepruu,
9TO MO3BOJISIET SKOHOMHTH Ha |1 M ocBemaeMoii rromann 782,6 KBT 3/1eKTpOIHEpriu B O 110 CPABHEHHUIO
C JIIOMUHECIICHTHBIM OCBEIICHUEM TOU K€ TUIOIIA IH.

Pe3ynpraTel mccinenoBaHNUN CBUAETENBCTBYIOT O JOCTOBEPHOM BIIMSIHUH WCCIEAYEMBIX CBETOIHOIHBIX
JaMII Ha H3MEHYMBOCTH pOCTa M pa3BUTHA pacteHuil Rhododendron luteum (L.) Sweet U pereHepaHTOB COp-
TOBOM TOyOUKH BBICOKOH Vaccinium corymbosum L..

Ha ocHoBaHuu pe3ybTaTOB JaHHBIX UCCIEAOBAaHUN U APYTUX HCCIeN0BaHUM, mpoBoauMbix B HUJI kie-
TOYHBIX TeXHOJIOTHI B pacteHueBoacTBe B 2011 rogy B HanmoHanbHBIN IEHTP WHTEIUIEKTYAIBHOM COOCT-
BeHHocTH PB momana 3aseka NeU20110093 Ha monesHyro mMozaenb oOpasua cBeroiuoaHoi sammbel (MITK
HO0J17/00) mpousBoactea ®ununana «Kamepron» OAO «uterpan» (r.Ilunck). “CBEeTHIBHUK CBETOMHO-
werir” {110 01-3-001 (TY BY 100386629.158-2011) — mpouzBoactea ®unmnana «Kamepron» OAO «HuTe-
rpam» (r. ITuHck) mpomen anmpobanuio Ha 6a3e YaCTHBIX OHoTeXHOJIorHIeckuX Jradoparopuii UITVII «Kpox»
(r. XKno6un, 'omennckas obnacts) 1 KOX «Sroaka» (Cmonesuuckuii paiion, MuHckas 001acTh), crienna-
JTU3UPYIONIMXCS Ha MPOU3BOACTBE MUKPOCAXCHIIEB COPTOBOW TOJYOMKH BBICOKOW METOJOM KIIOHAIBHOTO
MUKPOPA3MHOKECHUSA in Vitro.
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Tabnuya 6 — TpexdakTopHbIH ANCIEPCHOHHBIA AHANN3 HM3MEHYMBOCTH KOJHMYECTBEHHBIX IPU3HAKOB Y
pacrenuii Rhododendron luteum( L.) Sweet B 3xcnepumente 1

IInomanp nucToBoi
KonnuectBo HACTOAIIUX
BricoTa IIPOPOCTKOB TUTACTUHKU NIEPBOTO
HcTounuk Crenenu JIMCTHCB
BApbUPOBAHUS cBOOOBI HaCTOAMET0 MeTa
Cpennuit Hons Cpennuit Honst Cpennuit Homnst
KBaapat BIIMAHUA, % KBaJpar BJIMSIHUA, % KBaJpar BJIMAHUA, %
Ooee 719 31,088 - 21,202 — 2,971 -
Paxcrop A 2 | 6498,735%% | 58,149 | 2481,179%% | 32,553 | 823,504** | 77,108
(Bo3pacr)
Paxrop b ! 963,735%% | 4,132 33,800 0222 | 23112%% | 1,082
(reHoTwIT)
Axb 2 6,518 0,058 43,662* 0,573 6,088%* 0,570
q’aKf;;‘l’wE)(T““ 3 417,490%* | 5,603 64,647%* 1,272 1,583* 0,222
AxB 6 105,646** 2,836 61,938** 2,438 0,436 0,122
bxB 3 199,546** 2,678 163,147** 3,211 1,127 0,158
HcTtounnk Crenenu
BapbUPOBAHUS CBOOOIBI
AxBxB 6 19,640%* 0,527 7,479 0,294 2,841%* 0,798
[oBTOpHOCTH 29 12,044 1,563 15,714 2,989 0,826 1,121
ITmomane aucToBoM
KomngecTBo Hactosmux
BeicoTa mpopoCcTKOB MUIACTHHKH IEPBOTO
Hcrounnk Crenenu JIUCTHEB
BapbUPOBAHUS cBOOOIBI HacTOAMIETO THCTa
Cpennuit Hons Cpennuii Honst Cpennuii Hons
KBaJapar | BausAHUSA, % KBaJapar BIMsAHUA, % | KBagpaT |BuusAHUSA, %
Cayuaiusie 667 8,135 24,274 12,901 56,448 0,603 18,818
OTKJIOHCHHSI

Ipumeuanus — * — 3naunmo npu P<0,05; ** — 3pauumo npu P<0,01;

Taonuuya 7 — TpexdaKTOpHbIA IMCIEPCHOHHBIN AaHAJIU3 H3MEHYUBOCTH KOJIUYECTBEHHBIX IPH3HAKOB Y
pactenuii Rhododendron luteum (L.) Sweet nmpu pa3HbIX yCJI0BHSX OCBEIIEHHS B IKCIEPUMEHTe 2
Hctounux Crenenu v BP = KT = [HI
BAPLHPOBAHH cBOBOTEI Cpenuuit Homnst Cpennuit Homnst Cpenuuit Homnst
KBaJpar BJ'[I/ISIHI/ISI,% KBaJpar BHI/IF[HI/IF[,% KBaJpar BHI/IF[HI/IF[,%

Ooburee 23 8,23 — 5,36 - 3,02 -
@akrop A (reHoTH) 1 9,37** 4,95 0,03 0,03 5,83%* 8.4
Dakrop B(Tumn samm) 1 17,36** 9,17 5,72%* 4,64 0,62* 0,89
AxB 1 1,67* 0,88 0,06 0,05 0,89* 1,28
Pakrop C (Bo3pact) 2 75,85%* 80,12 56,29** 91,32 29,46%* 84,94
AxC 2 0,98 0,10 0,18 0,29 0,14 0,41
BxC 2 1,14* 1,20 0,28 0,45 0,28 0,80
AxBxC 2 2,193** 2,32 0,37 0,60 0,32 0,91
IToBTOpPHOCTH 1 0,003 0,002 0,04 0,03 0,40 0,58
Ciyuaiinble 11 0,22 1,26 0,29 2,59 0,11 1,77
OTKJIOHCHHA

[Ipumedanus — * — 3aaunmo npu P<0,05; ** — 3paunmo npu P<0,01; npusHaku: BP — BeicoTa pactenns, mm; KHJI
— KOJIMYECTBO HACTOSIIIMX JUCThEB, WT; [IHJI — mioniaas nepBoro HacTosiero iucra, MM
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OITY um.®. CkopuHb .
PEKPEAIIMOHHBLIE JIECA CBETJIOI'OPCKOI'O PAUOHA
M OIIEHKA UX YCTOMYHUBOCTH

M.B. 'OJIOBAYEHKO, T.I'. ®JIEPKO
Recreational activities — a relatively new, specific and quite a perspective view of the use of the forest. Stay in the for-
est contributes to the stabilization and normalization of the mental and physical condition of the person. This is the basic
meaning of the recreational forest. But it has a downside, namely the growing ecological damage. The problem, therefore,
is to identify the most attractive areas of forest for recreation, in their respective organization and improvement, and to
assess their sustainability

KitroueBsbie ciioBa: peKkpealoHHbIe Jecca, Jieca 3eJIeHbIX 30H, KYpPOPTHBIE Jieca, yCTOHYUBOCTb.

Jlec — 3T0 Hame HaunoHanbHOE OoraTcTBO. C Ka)KABIM T'OIOM Jieca MOJIYy4aloT Bce OoJbllice MpU3HAHHUE
KaK I7100anpHbIi (hakTop COXpaHEHMs NPHUPOJIBI, OAHO M3 YCIOBHH BBDKHMBAHUS uenoBedecTsa. Jleca, moso-
JKUTEIBHO BIIFSISL Ha OKPYXAIOIIYIO Cpedy, MpUoOpeTaroT O0JbIIoe OOIMIEIKOTOTHIECKOE 3alUTHOE, 0310-
poBIsonIee (PeKpealuoOHHOE) U 3CTETUIECKOE 3HAYCHHE.

Ha tepputopun CBeTIOropckoro parioHa CHEIHMaTbHOE YCTPOHCTBO JIECOB ISl PEKPEALIOHHOTO HC-
MOJIb30BaHUs MPOM3BEACHO Ha Tuiomaan 9960 ra. 3xech npeobiiagaeT 3aKpbITHIN THIT JaHIadTa, KOTOPBIT
3aHuMaeT 80 % TeppUTOpHH, OITYOTKPBITEIA — 9 %. Ilo TeppuTopuHu Neca pa3MelieHsl HepaBHOMepHO. OHU
MIPOTSHYJUCH BIONb MpaBoro Oepera p. bepesunsl, mo mMepe ynaieHus OT ropoa IUIOLIalb, 3aHUMaeMasi
9THMHU JIecaMH, yMeHblnaeTcs. Enne onuH apean pacnpocTpaHeHHsT — TePPUTOpHUsl BOKPYT CBETIOrOpcKoro
BOJIOXpaHWIUIIA. B mpeaenax ropoja jgeca npencTaBiIeHbl COCHOBBIMU HaCaKISHUSIMH 2 — 3 KimaccoB. B ka-
YecTBE MPHUMECH MOKHO BBIACIHUTH OTAEIBHO CTOALIME Oepe3bl U OCHHBI, U3PEOKa BCTPEYAIOTCS aKaluu.
[IpakTudecku OTCYTCTBYET HOAPOCT U3 KyCTapHHKa. PekpeannoHHBIE jeca paiioHa COCTOSIT MPEeUMYIIECT-
BEHHO U3 COCHOBBIX MOPo. Y a. CocHOBEIN Bop — 3TO €10BBIC HACAKICHUS C IPUMECHIO METKOJIUCTBEHHBIX
nopoJ. /s necoB paiioHa xapakTepHa 3aXJIaMJIEHHOCTb YHNABIIUMH JEPEBBSIMH, CYXOCTOEM, B HEKOTOPBIX
ClIy4yasiX OHU JOCTATOYHO TPYIHONPOXOAMMBI U MX 3CTETHUYECKast LIEHHOCTh, C TOUKU 3PEHUS OTAbIXa KpaiiHe
Masia. Pexpeannonssle neca Ha Teppuropuu CBETIOrOPCKOro paioHa HMpPEACTaBJIEHBI ABYMS OCHOBHBIMHU
KaTerOpHUsIMHU: Jieca 3eJIeHbIX 30H M KypOPTHEIE Jeca.

OnueHka yCTOMYMBOCTH PEKPEAMOHHBIX JIECOB MPOBOIMIACH TI0 HECKOJIBKUM KPUTEPHUSIM: €CTECTBEHHAs
3axXJIaMJICHHOCTb, YIAJI€HHOCTh IPEANPUATHH (BKIII0Uasi CEJIbCKOX03HCTBEHHBIE), YIAIEHHOCTh OT JOPOTH C
TBEPJbIM MTOKPBITHEM, XapaKTep MoIbe3aa K TEPPUTOPHH, yIAIeHHOCTh OoT ropofa [1, 2].

Heo0xoauMo y4uTHIBaTh, YTO pa3iMyHbIE THUIBI Jeca XapaKTepU3yIOTCsl pa3HOH YCTOMYMBOCTBIO K PEK-
peaunoHHBIM Harpy3kam. [losToMy Ta Harpyska, KOTopas AJisi OJHOTO TUIa MPUPOIHOTO KOMIUIEKca 0e30-
nacHa, JUIsl IPyroro MOXKET CTaTh KPUTHYECKOH. Y CTOMYMBOCTH Jieca K PeKpealui BO MHOTOM 3aBUCHT OT
MOPOJHOTO COCTaBa HACAXKACHH, BIaKHOCTH TOYBBI, YKIOHA MECTHOCTH U Ap. Kpome Toro, uccrnemoBanue
10 OIPEICTICHNIO PEKPEALIMOHHON YCTOWYNBOCTH IIPOBOJMIOCE B TOPOICKONW M MPUTOPOIHOM 30HE T. CBeT-
JIOTOPCKA, HACAKACHUS KOTOPOI'O MCHBITHIBAIOT IOMUMO PEKPEALMOHHOIO BO3AEHCTBUS BIMSHUE IIPOMBIIII-
JICHHBIX BEIOPOCOB PA3IMYHOIO XUMHUECKOTO COCTAaBA.

Taxum oOpa3oM, IO pe3ysIbTaTaM OLEHKH YCTOHYHUBOCTH 3€JICHBIX 30H MOXHO BBIICIHTH HEKOTOPYIO 3a-
KoHOMepHOCTh. Ilo Mepe ynaneHus oT ropoja yCTOWYMBOCTBH JIECHBIX MAacCHBOB YBEIWYMBAeTCS. 3HAYM-
TENIbHOE BIHMSIHAE HA YCTOWYHMBOCTH OKA3bIBACT yNAIEHHOCTH OT MPEANPHATHH, 3arpsi3HSIONMX OKPYKaro-
LIYIO Cpeay M HaHocsmuX el Bpeld. EcTecTBeHHAs 3aXJaMIICHHOCTh, YAAJICHHOCTh OT AOPOTH C TBEPIBIM IO~
KPBITHEM II0 PE3yJIbTaTaM OLIEHKH ObUIM OIMHAKOBBIL. XapakTep moxbe3na — 370 acdaibT u rpyHT. B meisom
BCE YYACTH 1O BBIOPAHHBIM KPUTEPHUSIM JTOCTATOHYHO YCTOWYHBEI K BO3JCHCTBHIO PEKPEAHTOB.

JIutepatypa
1. IIpoexT opraHu3ayy U pa3BUTHA JECHOTO X03siicTBa CBeTioropckoro paiiona Ha 2000 — 2009 rr. / mox pen. H.M. Topumk. —
Mumnck: bemapycs, 2000. — 140 c.
2. Mamsmp: Ceetmaropek. Ceernaropeki paet / max pag. Y.J. Bypadonak. — Munck: benmapycs, 2003. — 750 c.

©BI'Y nmenu [1.M. Mameposa
JHEBHBIE UEIIYEKPBUIBIE (LEPIDOPTERA, HESPERIOIDEA, PAPILIONOIDEA)
BEPXOBBIX FOJIOT BUTEBCKOM OBJIACTH

B.I. T'OLIKAJIO, T'.T'. CYHIKO
Found 29 species of butterflies (Lepidoptera, Hesperioidea, Papilionoidea) from 5 families on raised bogs in Vitebsk
region. Most of the species were not a high occurrence. At the same time, some highly specialized raised bogs species have
a high population density. This Colias palaeno, Boloria aquilonaris, Vacciniina optilete, Oeneis jutta. Among the host
plants the greatest preference is given to small shrubs. Most species were widely distributed in the Palearctic

KiroueBrie ciioBa: BepXxoBoe 00JIOTO, JHEBHBIC YeITyeKpbUIbie, BuTeOckast 001acTh

39





BepxoBsie 00moTa SBISIOTCS YCTOWYUBBIMU DKOCHCTEMAMH, COCTOSIIIMMHI U3 TPYIIT B3aMMOCBS3aHHBIX U
B3aUMOJICHCTBYIONINX OHOTE€OIIEHO30B, OTJIMYAIONINXCS CBOCOOPAa3HBIMU THIAPOJIOTHYECKHMH, TUAPOXHMHU-
YECKUMH U (PUTOICHOTUYECKUMHU YCIOBHUSMHU, KOTOPHIC, B 3HAUYUTEIBHON CTENCHHU, BIUSAIOT Ha (opMupoBa-
HUE CHeNH(pPUIECKOT0 MUKPOKINMAaTa (BBICOKAs OCBEIIEHHOCTh, OONbINAs BIAKHOCTh BO3MyXa, PE3KHE Iie-
penaabl TeMIIEPaTyphl B TCUCHHE CYTOK), a CJICOBATEIBHO M CICUU(DUICCKUMH YCIOBUSAMU OOUTAHUS IS
JKUBOTHBIX.

Lenpro paboThl OBLIO U3yYEHHE BUIOBOTO COCTaBa W OCHOBHBIX SKOJOTHYECKUX U 300Te0rpaduIecKux
ACTIEKTOB JHEBHBIX YEITyEKPBUIBIX BEPXOBEIX 00JI0T BuTeOCcKkoi obmacTy.

s pa®OThl MPUMEHSJIMCH CTAaHAAPTHBIE YHTOMOJIOTHUECKHAE METOMUKH (OTJIOB BO3IYIIHBIM CAYKOM,
y4eThl Ha TpaHCEeKTax, IIHHON 100 MeTpoB).

Hacenenmne qHEBHBIX YeNTyeKpBUTHIX BEPXOBEIX 0010T Butebckoii o0macTu nmpeacTaBiaeHo 29 BUIaMu U3
5 cemeiicTB, 6 U3 KOTOpHIX BHeceHB! B KpacHyto kaury Pb. HaubonbimM mpencTaBUTEILCTBOM Ha YPOBHE
BHJIOB U POOB 00nanatoT 0abouku cemerictea Nymphalidae.

BonpmmHCTBO BUIOB OTIIMYANINCH HE BRICOKOW BCTpeuaeMocThio. Ocobast pollb B COOOIECTBaX, KaK KOH-
CyMEHTaM, OTBOJMUTCS MacCOBEIM BHJaM, Ha MOJII0 KOTOPBIX npuxoautcs 20,69 %. OHU ABIAIOTCS OCHOB-
HBIMH TOTPEOUTEISIMH OPraHUYECKOTO BEIIECTBA B 3KOCHUCTEMax BEPXOBBIX 00y0oT (purodaramu) u B TOM
yuciie onmpunTeNs MU, [10 4rcny yCTaHOBIEHHBIX BHJOB MPEOOIANalOT ABPUOMOHTHI, OJHAKO BBICOKA JIOJS
oburareneit 6omor. Cpenn TUMMMYHBIX OOJOTHBIX 0abouek 8 BCTpeUaroTCs TONHKO HAa BEPXOBBIX 00J0Tax
(TupoOMOHTEI).

OtnenpHBIE BUABI-TUP(HOOHOHTHI OTINYAIOTCS BBICOKOW YHCICHHOCTBIO, UTO AeNaeT UX Haubolee ymoo-
HBIMH ¥ TIPOCTHIMU 00BEKTaMH I 300MHAUKAanud. O HopMaabHOM (DYHKITMOHHPOBAHUH OOJOTHOM IKOCH-
CTEMBI U HE BHICOKOM YPOBHE aHTPOIOTCHHOI HArpy3KH MO3BOJISIOT CYANTh HAJMUYUE TAaKUX BUAOB 0a00UYEK
kak Colias palaeno, Boloria aquilonaris, Vacciniina optilete, Oeneis jutta.

Cpeny KOPMOBBIX pacTeHHH HauOOJbIIee IPEANIOYTEHUE OTIACTCA KyCTapHUYKaM. bolbilie BCero BUIOB
nraeTcs Ha Vaccinium uliginosum. MHOTHE W3 TaHHBIX BHJIOB, KaK MAacCOBBIC, IO 3TOMY SIBIITIOTCS OITac-
HBIMH BPEIUTEIISIMU [IEHHBIX TUKOPACTYIIHMX STOJHUKOB U JIEKAPCTBEHHBIX PACTCHUIMA.

[Ipeobnamaror 6aboukM ¢ TpaHCHAIEAPKTUIECKUM PACIIPOCTpaHEHHEM, Ha BTOPOM MECTE BHIIBI TOIAPK-
TUYECKOTO KOMILUTEKCa. MHOTHE M3 yCTaHOBIIEHHBIX BHJIOB SIBJISIFOTCS OOMTATENIMU CyOapKTHUECKOH u 00-
peanbHOI 30H CEBEpPHOrO MONYILIApHsS M HAa BEPXOBBIX OOJIOTaX PErHOHA HAXOISATCS Ha I'paHHUIAX CBOETO
apearna.

Takum 00pazom, BHIOBOH COCTaB JHEBHBIX YEITyeKPHUIBIX HA BEPXOBBIX OOJIOTAaX peTrHOHa He Oorar.
OCHOBY HaceJeHUs COCTaBJISIET OIPAaHNYCHHOE KOJIMYECTBO BHJOB C BBHICOKOW YHCIEHHOCTHIO, TPOPHUECKH
CBSI3aHHBIX C OOJIOTHBIMHM KYCTapPHUYKAMHU M UMCIOIIUX MPEUMYIIECTBCHHO TPAHCIAICAPKTHIESCKOE PacIpo-
CTpaHEHHe.

OBI'Y
B3AUMMOJIEVICTBUE MUEJIOIIEPOKCHIA3BI C SPUTPOLIMTAMHA

A.B. TPHI'OPBEBA, U.B. TOPYIKO
It is shown that the myeloperoxidase (MPO) reduces the resistance of erythrocytes to acid-induced and osmotic hemo-
lysis. Increasing the parameters of hemolysis in the presence of MPO is not associated with the manifestation of its enzy-
matic activity, but caused by direct binding of the enzyme with the components of the plasma membrane. With the use of
neuraminidase and various carbohydrates it was found the contribution of carbohydrate-mediated electrostatic interactions
in the MPO-dependent changes in the structural properties of erythrocytes. It was found that described effect of MPO
caused by its binding to glycosylated components of the plasma membrane

KitroueBble cioBa: MUETIONIEPOKCHIa3a, SPUTPOIUTHI, TEMOJIN3, TUIa3MaTHIeCcKasi MeMOpaHa

K HacTosmemy BpeMeHU MONy4YeH psf 3KCIEPHUMEHTANbHBIX JaHHBIX, CBUAETEIbCTBYIOLUINX O TOM, YTO
(depMeHT a3ypoMIBHBIX TIpaHysl JeHKouuToB — Muenonepokcuaaza (MIIO) — cnocobGHa perynupoBaTh
(YHKIMOHAJIBHYIO aKTUBHOCTH KJIETOK HE TOJIBKO Uepe3 MPOAYKIHIO TUIIOTaJOUIHBIX KUCIOT, HO TaK)Xe He-
MIOCPEACTBEHHO CBA3BIBASICh C KOMIIOHEHTaMH KiieTouHOW moBepxHocTu [1]. MIIO-3aBucumas Moxynauus
KJIETOUHBIX (YHKLHMI MOXET OKa3blBaTh MPSIMOE BIMSHHE HAa Pa3BUTHE BOCHAJIMTEIBHOrO Ipolecca, CIo-
COOCTBYsI HPOSIBIICHUIO IIPO- M aHTUBOCIAINTENbHBIX PEaKIUi OopraHu3ma. M3BecTHO, YTO KOHICHTPALMS
MIIO, xak mpaBuiIO, MOBBIIIAETCS B KPOBH MPU BOCHAIUTENBHBIX U CEPACYHO-COCYAUCTHIX 3a00JeBaHMSIX
[2], mpH KOTOPBIX, B TOM YHCIIE, OTMEUAETCS U3MEHEHHE CTPYKTYPHBIX CBOMCTB 3puTpouuToB [3]. OgHuM U3
HaunOoJiee MUPOKO PACHPOCTPAHEHHBIX CIIOCOOOB HCCIIENOBAHUS CTPYKTYPHOH yCTOWYMBOCTH 3PUTPOLUTOB
SIBJIIETCS] M3yUeHHUe MapaMeTpoB IreMojn3a 3TUX KieTok. [loaTomy nenpio naHHOW pabOTHI SIBUJIOCH M3yYe-
Hue MexaHu3MoB aerctBus MIIO, u3onnpoBaHHOM U3 JTEMKOLNUTOB KPOBU YEIOBEKA, HA KUCIOTHBIM U OCMO-
TUYECKHH TEMOJIU3 SPUTPOLIUTOB.
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OPUTPOLMTEI BBLIEISIN IIyTEM IBYKPATHOTO OTMBIBAHUS C LIEHTpU(yrupoBaHueM B GocaTHO-COIEBOM
oydepe (pH 7,35). 'eMosu3 3pUTPOLMTOR MHUIIMHUPOBAIM BHECEHHUEM KJIETOK B 60 MM BOIHBIA pacTBOP
NaCl (runoronnveckuii remonu3) uinu B ¢ochat-untpataeiii 0ydep (7,9 MM numonHas xucnora/4,1 MM
Na2HPO4, pH 2,9), comepxxamuiit 155 MM NaCl (kucnoTHbli remMonn3). KuHeTHKy remMonmsa perucTpupo-
BaJIM MTyTE€M M3MEpPEHHs CBETONPOITYCKaHMs KIETOYHOH cycrneH3uu npu A=620 um, 37°C 1 MOCTOSHHOM Iie-
pEeMeIINBaHHH.

B pesynbraTe mpoBeneHHBIX MCceNoBaHUM BbLiBIEeHO, uTo MIIO Biuser Ha cTaOMIBHOCTH 3PUTPOLH-
TapHOW MeMOpaHBbl, YMEHbIIas yCTOMYMBOCTh KJIETOK K OCMOTHYECKOMY M KHCIOTHOMY I'eMOJu3y. Y cuie-
HHE TeMOJIH3a IpUTpouuTOoB B npucytcTBur MIIO He cBs3aHO ¢ MposiBieHUeM ee (epMEHTATHBHOMN aKTHB-
HOCTH, a OOYyCJIOBJIEHO HENOCPEICTBEHHBIM CBS3BIBAHMEM (EpPMEHTa C KOMIIOHEHTAMH IUIa3MaTHYECKOH
MeMOpaH#bl.

YcTaHOBIEHO, YTO MOCie 00pabOTKH SPUTPOIMTOB HEHPAMUHUIA30M, OTIIETUISIONIEH CHaIoBble KHCIIO-
TBI ¥ CHIKAIOIIEH MMOBEPXHOCTHBIN OTPULIATENbHBIN 3apsay 3puTpouuToB, MIIO Tepser cmocoOHOCTh yCcuu-
BaTh KUCJIOTHBIN T'€MOJIN3 KJIETOK. DTU JaHHBIC CBUACTEILCTBYIOT O TOM, YTO KATHOHHBIN OeloK HeHTpodu-
10B — MIIO 1o cpecTBOM BIIEKTPOCTATHYSCKUX B3aUMOICHCTBUIN CBSI3BIBACTCS C TOBEPXHOCTHIO SPUTPOIIH-
TOB U U3MEHSET UX CTPYKTYypHBIE CBOICTBA.

[Tokazano, yro MIIO-onocpenoBaHHOE CHMKCHHE YCTOWYHMBOCTH 3PUTPOLUTOB K KUCIOTHOMY TE€MOJIH3Y
HHrUOUpyeTcs B IPUCYTCTBUY TAaKUX YITIEBOJIOB, Kak O-MeTWiI-D-manHO3uA, N-anetun-D-rajgakro3aMus, io-
ko3a u N-anetuiHelipamunoBas kuciota. CienoBatensHo 3ddexr MITIO Ha CTpyKTypHBIE CBOHCTBA 3pUTPO-
LIUTOB OOYCIIOBJIEH €€ CBA3bIBAHMEM C TIMKO3WIMPOBAHHBIMA KOMIIOHEHTaMH I1J1a3MaTHYEeCKONH MEMOpPaHbI.

Takum obpazom, MIIO, cekpeTupyeMas HeUTpohHIaMH B 09arax BOCHAJICHHS, CTIOCOOHA CBSI3BIBATHCS C
SPUTPOLUTAMH ¥ MOTUPHUIUPOBATH UX CTPYKTYPHO-(PYHKIIMOHAIBLHBIC CBOMCTBA.

JIutepatypa
1. Lefkowitz D.L., Mills K., Morgan D., Lefkowitz S.S. Macrophage activation and immunomodulation by myeloperoxidase // Exp.
Biol. Med. 1992. V. 199, N 2. P. 204-210.
2. Lau D., Baldus S. Myeloperoxidase and its contributory role in inflammatory vascular disease // Pharmacol. Ther. 2006. V. 111,
N 1. P. 16-26.
3. Mypasves A.B., Yenopos C.B. T'emopeonorus // Slpocnasib. 2009. C. 120-150.

OBI'TY
BJUSHUE KOMIIOHEHTHOI'O COCTABA HA CBOMCTBA KOCMETHYECKOMI
3MYJIbCUH, COAEPKAIIENA PACTUTEJABHOE U BASEJIMHOBOE MACJIA

E.B. TPYKAJIOBA, ’KX.B. BOHJIAPEHKO, I'.I'. 9MEJLJIO
The influence of various components on the properties of cosmetic emulsion had been studied. The specimen of cos-
metic product was received. The qualitative characteristics of this product were in a good accordance with the STB CTb
1673-2006

KirroueBble cltoBa: KOCMETHYECKas OMYJIbCHA, KOMIIOHEHTHBIHN COoCTaB, MacCKa IJIs BOJIOC

VYaenbHBIA BeC OTEUECTBEHHBIX Map(IOMEPHBIX U KOCMETHUYECKHX CPEICTB B PO3HHUYHON CETH CTPaHBI
coctasisieT 6osee 25%. DTO CBUAETENBCTBYET O HEOOXOAUMOCTH YBEJIMYEHHS IOJIH OTEUCCTBECHHBIX TOBA-
POB Ha PBIHKE, a, CJIEI0BATENbHO, 00 aKTYaJIbHOCTH PadoT, CBSI3aHHBIX C Pa3pabOTKOM COCTaBOB M YJIy4lle-
HHEM KayecTBa KOCMETHYECKHUX MPOAYKTOB. OJHUM M3 KOCMETHUECKUX MPOAYKTOB SBISETCS Macka IJis BO-
J0¢, KoTopasi HeoOXoArMa AJIsl IpoLiecca BOCCTAHOBJIEHHUSI CTPYKTYPBI BOJIOC, MUTAHUS CYXOW MJIM MOICY-
LIMBAHUS KUPHON KOXH I'OJIOBBI, 03[J0POBJICHHS U YJIy4IIEHUS UX BHEIIHETO BUJA.

Lenbio naHHON paboOTHI SIBISIETCS U3Y4YEHHE BIMSHUS KOMIIOHEHTHOTO COCTaBa Ha CBOWCTBA MAacKH IS
BOJIOC ¥ pa3pabOTKa TEXHOJOTHYECKOH CXEMBI ¢ TPOU3BOJICTBA.

CranarMOMeTpHUYEeCKUM METOIOM H3y4€HBl MOBEPXHOCTHO-aKTHBHBIE CBOMCTBa mpemapara Cremophor
A25 B ero BOJHBIX pacTBopax ¢ KoHueHTpanusmu 1-160 1/1 npu temneparype 20+1°C miast ycraHOBIEHUS
BO3MOXHOCTHU €T0 MCIOIB30BaHMS I CTaOMIIN3ANH IPSIMOH SMYJIbCHH, COZIEpIKAIeH Ba3eIMHOBOE MAacJo.
Hcxons u3 MOMyYEHHBIX NAHHBIX, PACCUUTAaHBl OCHOBHBIC INOBEPXHOCTHBIC XapaKTEPUCTHKH IIperapaTa
ITAB, uwncneHHBIC 3HAUYCHUS KPUTHYSCKOM KOHIICHTPAIIMA MUIEUIO00pa30BaHUI W THAPOQPHIBHO-
munoduibHOTO Oananca. YcraHoBieHo, uto npenapaT Cremophor A25 sBisieTcS TUIIHYHBIM MTPECTaBUTE-
neM KoytouaHbeIX ITAB m MoXeT BBINONHATE QYHKLHUIO cTabuin3aTopa MpsIMbIX 3MyJbcHi. PedpakTomer-
PHUYECKUM, TypPOHINMETPUIECKUM U CTANarMOMETPUYECKUM METOJaMU HCCIIE0BaHa CHCTEMa «BOJAA — IIpe-
mapat Cremophor A25 — BazenTMHOBOE MacCiIO» MPH Pa3TUIHOM COOTHOIIEHWH KOMIIOHEHTOB M OTIPE/ICIICHBI
UX Pacxobl, 00ecIeurBaIOIINeE TOTyYeHHE YCTOWYHNBBIX CUCTEM.

W3yueHo BIMsIHME KOMIIOHEHTHOI'O COCTaBa Ha CBOMCTBa Macku Ui Bosoc. Ha ocHoBaHuu aHanmu3a jm-
TepaTypbl U UMEIOIIUXCS TATEHTOB B COCTaB MACKU VISl BOJIOC, KPOME M3YUEHHBIX, BKJIIOUCHBI CIIEAYIOIINE
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KOMITOHEHTHI: IIOICOJIHEYHOE M 00JEeNnXxoBoe Macia (MCTOYHMKH XUPHBIX KUCIJIOT, BBIIOJHSIOLINE IHUTa-
TeNbHYI0 QYyHKIHIO, QYHKIUIO IMOJICHTOB, YCHIIUBAIOIINE KOHAUITUOHUPYIOIIEE ISHCTBUE | 1Ip.); TIHIEPUH
(yBraxHsIOLIEe, KOHANIUOHUPYIOIIEE BEIIECTBO, MPEMATCTBYIONIEE BHICHIXaHUIO M 3aMEP3aHUI0 CPEACTBA);
ITYEIMHBIA BOCK (CTPYKTYpoOOpa3yroImuii KOMIIOHEHT, SMOJIEHT, COIEpXAllui OMOJIOTHYECKH AKTUBHBIC
KOMIIOHEHTHI); CTeapuH (MCTOYHUK CTEaPHHOBOM M MAJIbMUTHHOBOM KMPHBIX KUCIOT); D-manTeHon (mpuaa-
eT BoJlocaM OJiecK, TyCTOTY, 3J0POBBIN BHI).

JucnepraiiiOHHBIM METOJIOM IO CHOCO0Y «rOpsiYMil/TOpsSYnii» MPUTOTOBJIEHBI 00pa3Lbl SMYJIbCHH BBI-
OpaHHOrO COCTaBa IPU PA3IUYHOM COJCPKAHUM KOMIIOHEHTOB. IIpoBenieH aHann3 OopraHojJenTU4eKkux (KOH-
CUCTEHLIMS, IIBET, 3aMax) U (PU3UKO-XUMHUECKUX (KOJJIOWTHAs U TEPMOCTaOMJIbHOCTb, KHCIOTHOE YHCIIO,
BIIUTHIBAEMOCTh, pH) CBOICTB MOIy4YeHHBIX 00pa3LOB U BEIOPAaH COCTAaB 3MYJIbCHH, HA OCHOBE KOTOPOT'O IO-
JdydeHa MackKa JUII BOJOC. AHAIN3 OCHOBHBIX MOTPEOUTENHCKUX CBOWCTB IOIY4E€HHON MacKu I BOJIOC IIO-
kasai ee coorBercTBHe TpeboBanusiM CTh 1673-2006.

W3 BO3MOKHBIX BapHaHTOB pealM3alliy Mpolecca MPON3BOACTBa MAaCKU ISl BOJIOC BBIOpaH MEepHOANYC-
CKHH c1oco0 ¢ MCIOJIb30BaHMEM B Ka4eCTBE OCHOBHOI'O amiapaTa peakTopa C MOrPy>KHBIM TOMOTE€HH3aTo-
poM, ¢ pyOaIlKoi ¥ JIONACTHOM AMHAMUYECKON Mernankoil. [IpeiokeHa TeXHONIOTHYECKasi CXeMa MPOU3-
BOJICTBA Pa3pabOTaHHOTO KOCMETHYECKOTO MPOIYKTa, BKIOYAIOUIas MOATOTOBKY KOMIIOHEHTOB, HArpeB U
MepeMeIMBaHNEe BCEX KOMIIOHEHTOB, OUCIIEPIHPOBAHUE CUCTEMBI, OXJIaXICHUE, MapQIOMUpOBaHUE, CO3pe-
BaHHE U (PACOBKY MPOIYKTA.

©BI'Y I/IMeHI/IVH,M, Marmeposa .
YCTOUYUBOE PABBUTHE BUTEBCKOMU OBJIACTU: BYUEPA, CEI'OJHS, 3ABTPA

M.U. 'YCEHOK, M.1O. BOBPUK
This paper presents a system of demographic, socio-economic and environmental indicators to assess the sustainability
of areas on the level of administrative-territorial units (ATU) of Vitebsk region. Typologies of stability degree in 2005 and
2010 are obtained by ranging method for each group of indicators. A complex evaluation of ATU stability of Vitebsk re-
gion is given based on them. The identification of the most problematic growth directions in each ATU of Vitebsk region
and determination of measures to improve the situation are the results of this paper
KitroueBbie ci1oBa: yCcTOHYMBOE pa3BUTHE, YCTOWYNBOCTD, aIMUHUCTPATHBHO-TEPPUTOPHAIILHBIC €IMHHIIBI

OpHMM W3 3TamloB pelIeHus TNI0OaTbHBIX NMPOOJIEM COBPEMEHHOCTH SIBISETCA INepexo] OOJBIINHCTBA
SKOHOMHYECKH Pa3BHUTHIX CTPaH K ycToWynBoMy paszpututo. B mrone 2012 r. npomwia ouepennas Kondepen-
YIS TI0 yCTONHYMBOMY pa3BUTHIO «Pro+20». Ee ocHOBHBIMU TeMaMu cTajiy «3enéHas» SKOHOMUKA B KOHTEK-
CT€ YCTOWYMBOTO pa3BUTUNM, «VICKOpeHeHHe HUIIETh», « HCTUTynHoOHaNbpHas 0a3a Uil yCTOWYMBOTO pas-
BUTHs». benapych HaxoAUTCS HA MyTH K YCTOWYMBOMY pa3BUTHIO ¢ 1997 r., HO 10 CHX IOp aKTyallbHa MPo-
Onema pa3paboTKH HHAWKATOPOB /ISl OLEHKH YCTOHUMBOCTH Ha JIOKAIBHOM M PErHOHAJIbHOM ypoBHAX. Cpe-
U pernoHoB bemapycu Hanbosee HEYCTOMYMBOM BO BceX OTHOIIECHUAX ABNseTcs Burebckas obmacts [1, c.
38; 2, c. 150; 3, c. 20].

Lens paboTsl 3akimoyaeTcs B pa3pabOTKe CHCTEMBl MHAMKATOPOB JJIS OLIEHKH YCTOHYMBOCTH TEPPUTO-
puil Ha JIOKaJIbHOM ypOBHE, aHAJIHN3€ CUTYallUU U ONPENEICHUN ITyTeH MOBBIIIEHNS KOMIIJIEKCHONW YCTOWYH-
BOCTH OTIEIHHBIX aJIMHHUCTPATHBHO-TEppUTOpHANHHBIX equHuIl (ATE).

PazpaboranHas cucrema HHIMKATOpOB cocTouT U3 30 mokaszareneii [4], KOTOpbie pa3OUTHI HA TPU TPYII-
IIBL: JleMorpaduyeckue, COUUaabHO-3KOHOMUUECKHE M 3Koorndeckue. 1o kaxmoi rpymnmne MeToioM paH-
KUPOBAHMs MOJTYYEHB! TUIIOJOTHH CTeneHu ycToiuuBocTH 3a 2005 u 2010 r.r., Ha UX OCHOBE JaHa KOM-
miekcHas omenka ycroiunBoctd ATE BureOckoit o6mactn. MTorom paGoThl cTaio BEISBICHHE HanOolree
MpoOJIeMHBIX HampaslieHuH pa3BuTusa Kaxaod ATE obnactu u onpezaeneHue MEpONIPHATHI MO YIIydLICHUIO
CUTyaIUH.

[NoBbimieHne aeMorpaduueckoil yCTOMYMBOCTH JOJKHO CTaTh MEPBOOUEPEAHON 3anaueii bemenkoBny-
ckoro, [Tomomkoro, I"'opomokckoro, Ymauckoro, Muopckoro, Ceaaernckoro, Pocconckoro, IloctaBckoro u
Jlenenbckoro paiioHOB (paboTa ¢ ceMbsiMH, agpecHas IOMOLIb, YIy4lIeHHEe MEIUILMHCKOTO 00CITYKHUBAaHUS,
yIpaBjIeHHEe BHYTPEHHUMH MHUIPALMOHHBIMH IIOTOKaMHu). B ymydiieHnH conuanbHO-3KOHOMHUYECKOIO Ha-
npasieHust HyxpaotTcs lllapkoBumHckuii, JInoznenckuid, ['opomokckuii, lyOpoBeHckuid, bpacnaBckui,
Joxmmrkuii 1 BepxHeIBUHCKUI paliOHBI (CO3aHMe pabodnX MecT, 0OecIieueHHEe PalMOHATHFHONW 3aHATOCTH,
MIEPENOATrOTOBKA KaJpOB, MOBBIIIEHNE JEHEKHBIX HOXOJO0B HACENEHUs, Pa3BUTHE HAyKU, BHEAPEHHE HAY4-
HBIX pa3pabOTOK, CTUMYJISAINS MPUTOKA 3apyOCS)KHBIX WHBECTUITNH, pa3BUTHE HHPPACTPYKTYphI). CHIKEHUS
9KOJIOTHYECKON Harpy3ku TpeOyror Opmanckuii, TonounHckuii, Burebckuii paiionsl, HoBomonoukuii rop-
coBeT, [lyoposenckuit, llymmmnckuii, [ myOokckmii, YarmHaukckuii pafions!, Opmanckuii, BureOckuii rop-
coBeThl U T. [lonouk (MCHOJB30BaHHE PHEProcOEPEraroIIuX M pecypcocOeperaonux TeXHOJIOTHH, COBEp-
HIEHCTBOBaHHUE MPUPOJOOXPAHHOIO 3aKOHOJATEIBCTBA U yUeTa IPUPOIHBIX PECYPCOB, BOCCTAHOBJICHUE Ha-
PYLICHHBIX SKOCUCTEM, 0€30TX0AHOE POU3BOACTRO).
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©Morl'y
JAKYHBI B CETU ATPOSKOYCAJEB MOTHJIEBCKOM OBJACTH

Y.C. IEMBAHEHOK, N.H. IIAPYXO

Agricultural centers were created strictly to the National programme of stable development of countryside in opposite
to agricultural ecological complexes, which appeared in the most attractive places to tourists. It’s necessary a certain state
regulation to optimize the net of the agricultural ecological complexes

KiroueBrie cioBa: arpoycaap0a

B cootBercTBuN ¢ HanmonansHON nporpaMMoil ycTOMYMBOTO pa3BUTHSA cena, arporopoaku (Al') co3ma-
BaJIHCh CTPOTO IIAHOBO, B OTJIMYME OT arpodkoycaned (ADY), KOTOpble BOSHHUKIM B CaMbIX JOCTYIHBIX U
IIPUBJIEKATENbHBIX Ul TypUCTOB MecTax. HeoOxoanmo onpenenéHHOe rocy 1apcTBEHHOE PETyJIMPOBAaHUE 10
ONTHMU3AIMH KapKaca ceTr ADY.

Jns onTuMH3anuU Kapkaca ObLIO MPEUIOKEHO HCIONb30BAaHHE «CHCTEMBI MIECTHYTOJBHUKOB» Kpwu-
crautepa — Jlema — Teopust meHTpabHBIX MecT. [1,¢.16]

Ha ocHoBe co3zmanust U aHanu3a MOJIy4eHHOW KapThl, B MPOCTPAHCTBE OBLIM BBISBICHBI JIAKYHBI («IIpO-
myckn» B Kapkace ADY obnactu). [laHHbIe JaKyHBI B OyaymieM MOTYT CTaTh MECTaMH JAJsl OpraHU3aluu
HanOonee nepcnekTuBHBIX ADY. 10% ADY, nelcTBYOMMX Ha JaHHBII MOMEHT BPEMEHH, SIBISIOTCS Y3710-
BBIMU TOYKAaMH JaHHBIX f4eeK. DTO MOATBEPXKIaeT (akT, YTO TEOPETUUYECKas €MKOCTb 3aIl0JHEHA JIMIIb Ha
30% (ucxons M3 3aperucTpupoBaHHBIX) U MeHee 10% (ucxons M3 peanbHO CYIIECTBYIOIIUX; MO JaHHBIM
yIpaBJeHHs CIIOpTa U Typu3Ma MoruieBckoro oomucronkoma 2012 T.) coBpeMEHHOW eMKOCTH TEPPUTOPHUU
1 Heo0XoxuMocTH yBenuueHus uucia ADY. CienyeT OTMETHTh, YTO €MKOCTh TEPPUTOPHH MOXKET H3Me-
HATBHCS B 3aBUCHMOCTH OT COILIMOKYJIBTYPHOM 1 SKOHOMHYECKOI CUTYyalHH.

Ha ocnoBanum BbieneHHbIX 138 miecTnyronbHUKOB uaeanbHo Moaenu Kpucramiepa-Jlema B Moru-
JIEBCKOM 00JIaCTH, MOKHO TOBOPHUTH O MHHMMAJIEHOM KoimuecTBe ADY (245), KOTOpOEe MOKET BMECTHUTH
JaHHAsg TEPPUTOPHS. YUUTHIBAS MOTyUYEHHBIE PE3yIbTaThl, BEIUYUHY KYJIbTYypHO-UCTOPHUECKOTO, KYJIbTYp-
HO-TeorpaduiecKoro, peKpeaioHHOTO, TYPUCTCKO-3KCKYPCHOHHOTO, TPUPOAHO-PECYPCHOTO U MHBIX MHTE-
TPIBHBIX M OTPAcEBBIX MOTEHIHAJIOB, OCOOCHHOCTH IPUIPAHUYHOIO PAclojoXKeHus MoruneBckoi 00-
JIACTH, BO3MOKHOCTH KJIacTepU3allMK Ha ypoBHE ADY, eMKOCTh TEPPUTOPHH MOXKET COCTABIIATH HA JAHHBIN
moMeHT Bpemernu Oomee 900-1000 ADY. [lanHOoe mpenmoiaraeMoe KOJTUIECTBO OOBICHICTCS CICIYIONUMHU
¢dakTopamu: 1. OTcyTCTBHE YacTHOH COOCTBEHHOCTH Ha 3eMIIto (ecim Obl Ha Teppuropun benapycu cymect-
BOBaJIO OBl YaCTHOE 3€MJIETIONB30BAHNE U COOTBETCTBEHHO YacTHBIE XyTopa ¢ ADY, TO ONTHMaJIbHOE KOJIU-
gecTBO ADY coctaBmiio Obl 245; COOTBETCTBEHHO KOJMYECTBY VY3JOBBIX TOUYEK — B3aHMHO IMEPEKPHIBAIO-
umxcs 245 BepmnH 138 mecTuyrobHUKOB); 2. OTCYTCTBHE 3aKOHOAATENBHOTO JIMMUTHPOBAHHUS Ha KOJIH-
4yecTBO cozfaBaeMbix ADY (omHO# miomaake ¢ Al M B MaNbIX TOPOACKUX TOCENEHUAX HaceneHueM 1o 20
TBIC. Ye€Jl. MOXKET paboTarth Heckoibko ADY); 3. Imaporpaduueckue, oporpaduueckue, JaHaaQTHbIC U
HWHBIE OCOOCHHOCTH, KOJIOTHYECKOE COCTOSIHUE TEPPUTOPUH (KOTOPbIE HE YUYTEHBI B WACANBLHOW MOIEIH
Kpucrannepa-Jlema); 4. OcoOeHHOCTH TPaHCIIOPTHOW CETH, Pa3HUIIBI MMOTEHIIMANA TPUTSHKEHUS TIOCEIeHUI
Pa3sHOrO MEpapXU4ecKOoro ypoBHsA M JroaHocTH; 5. KynbTypHble 0COOEHHOCTH, BEIMYMHA TYPHCTCKO-
PEKpeanroHHOro MoTeHuuana; 6. YpoBeHb «pacKpydeHHOCTH» TEPPUTOpHH (pekiaMa), Halu4ue OpeH[OB,
Ka4eCTBO MPENOCTaBIISIEMBIX arpodK0oIOTH4ecKuX yciyr; 7. [IpurpanudHoe monoxenue obnactu ¢ Poccueit.
[2,c.12]

Jluteparypa
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puii /Y.C. Jembsinenok, M.H. Illapyxo //IIpobiemsl ycTounBoro pa3BuTHs pernoHoB PecnyOnnku Benapych u conpenenbHbIX
cTpaH: cOOpPHUK Hay4HBIX cTareil Bropoit MexayHnapoaHoli Hay4HO-IIpaKTH4YecKoil koHdpeperuun, 27-29 mapra 2012 r., MI'Y
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OBI'TY
PA3PABOTKA COCTABOB HAKJIATHbIX CTEKOJI 151 U3IEJIUI U3 XPYCTAJSA

K.A. EOPEMOB, .M. TEPEHLIEHKO
For the purpose of working conditions improvement and reduction of ecological load on the environment it was devel-
oped and industrial tested ply lead-free glasses composition for the crystalware. The developed compositions have proper-
ties similar to the known composition containing of the 32% PbO, but them is cheap on 34%.
KiroueBble cioBa: HakiIaJHOE CTEKIIO, CBHHIIOBBIH XPYCTallb, SKOJIOTHS CPEJIbl, YCIOBHS TPYAa, CHIDKEHHE CE0eCTON-
MOCTH M3JICJUIA, COTJIACOBAHHME CTEKOJI [0 XapAKTEPHUCTUKAM

B mocnegnee Bpemsi pacipoCTpaHEHHE MOTYYMII HOBBIA CIIOCOO JTEKOPHUPOBAHMS M3CIHA U3 XPyCTassd
IyTeM HAaHECCHMS Ha WX MOBEPXHOCTh TOHKOTO CJIOS I[BETHOTO cTekia (Haknan). CoyeTaHue OKpalleHHBIX
Y4aCTKOB MOBEPXHOCTH H3/IETHs C OECIBETHBIMU 30HAMH, TTOJyYaeMbIMH ITyTEM CONUTH(OBBIBAHUS HAKIIA/Ia
C MOCJECAYIONUM TIOJTUPOBAHUEM MPHUIACT U3JEIHUSIM MOBBIMICHHYIO JEKOPATUBHOCTh, 00ECTICUrBasi HaKIIa -
HOMY XpYCTaJI0 BEICOKHI MOKYMAaTeIbCKUN CIPOC.

TpaauroHHO BBICOKHIT OJIECK MOBEPXHOCTH, BEICOKHUI IMOKa3aTeNnb MPEIOMIICHHUS, aJanTalus K CBONCT-
BaM XpycTaisl BO m30exaHue MpoOiieM MpH OXJaKIESHHUH HaKIaJHBIX M3AeNuil mociie GOpMOBAaHUSA U [Ip.
JIOCTUTAIOTCA 3a CUET BBEIICHUS B COCTaB cTekia He MeHee 30 mac.% OKCuaa CBUHIIA U MOBHIIIICHHOTO KOJIU-
YecTBa OKCHJIOB IIENOYHBIX MeTauioB (Na,O+K,0) > 16,0 mac.% [1]. OnHako W3BECTHO, YTO BapKa BHICO-
KOCBHMHIIOBBIX CTEKOJ OCJIOKHSETCS YJETyYHBAHMEM COCIWHEHUN CBUHLA, OTHOCAIIMXCS K BewiecTBam I
KJIacca OMACHOCTU M CKIIOHHOCTBIO PacIlyIaBOB K CBUJICO00Pa30BaHuI0. B 3T0i cBsA3M, MPOM3BOICTBO, 00pa-
00TKa U MPUMCHECHUE CBUHIIOBBIX CTEKOJ SBISIOTCS B HACTOSIIEE BpeMsl BechMa NpobOiematudHbiMU. [lo-
BEIIIICHUE TPeOOBAaHUN K OXpaHe TPpyJa W HKOJIOTUU Cpellbl MHUIIMAPYIOT CHHTE3 CTEKOJ, HE COJAepIKaIliX
PbO, ognako obrmamgaronux TeM Ke ypOBHEM CBOWCTB. IMEHHO CHW)XCHHE CONIEp)KaHMsI OKCHIA CBHUHIIA B
COCTaBaxX HAKJIAJHBIX CTEKOJ BIUIOTH JI0 €T0 IMOJHOTO BBIBOJIA SIBJSUIOCH OCHOBHOHM 3adauell MPOBOIAMMBIX
HUCCIIEIOBAHUM.

OKCHEPUMEHTATBHBIC COCTABBI HAKJIAAHBIX CTEKOJ MPOCKTUPOBAIUCH B cucteMe Na,O-K,0—RO(CaO,
BaO, Zn0O)-B,03;-Si0,. B kauecTBe CHIPHEBBIX MATEPHAJIOB MCIIOIB30BATNCH KBAPIICBBIN MECOK, KapOOHATHI
Oapus U KaJbIlus, IIMHKOBEIC Oenuiia, Oypa, coia KallbIIMHUPOBaHHASI, OKPAIIMBAIONIUE KOMIIOHEHTHI. [11aB-
KOCTh OIIBITHBIX CTEKOJI OIIEHHBaJach 1Mo merony Jlaysambprepa [2].

N3ydeHbl KpHCTaNIM3allMOHHAS CIIOCOOHOCTh U (DM3MKO-XUMHUYECKHE CBOWCTBA HAKJIAJHBIX CTEKOJI:
mwiotHocTh, TKJIP, Temneparypa Hadana pasmsiryeHusi. Haumydimue pe3ynbTaThl MO aare3ud ¢ OCHOBHBIM
CTEKJIOM, PAaCTeKaHHIO U OKpacke 0OECIIEUYHBAIN COCTaBbl HAKIIAJHBIX CTEKOJ C BEJIMYWHOU KO3 QHUIIHEeHTa
mraBkoctu C = 122-125.

[IpoBeneHHbIE UCCIENOBAHUA 1O MPOBEICHUIO CTETICHU COTTIACOBAHUSI HAKIIATHBIX CTEKOJ C OCHOBOM
(CBUHIIOBBIN XpyCTaib) IO METOAY «KOJBIIEBOW» MPOOBI TOKa3alu cleayromniee: 0im3ocTh 3HaueHnin TKIIP
OCHOBHOTO W HAKJIQJHOTO CTEKJIa HE UTPAET OMPEAEISIONIe PO, BO3MOXKHO, BCIEACTBHE ONM3KOM XHMH-
YECKON MPHUPOIBI COYETAEMBIX MATEPHUATIOB, MAJION TONIIMHBI HAKIATHOTO CJIOS M €ro 3JacTUYHocTu. Ha-
HPOTHB, 0cO00E 3HAUEHHUE ClIelyeT NPHIaBaTh Pa3HUIIE TEMIIEpATyp cTekaoBaHHs Ty, KOTOpas Julsl criauBae-
MBIX CTEKOJ He ToJKHA mpeBbimaTs 20-25°C.

PexoMeHIOBaHHBIN K TPOMBIIIJICHHON arpo0aliiyd COCTaB HAKIAIHOTO CTEKJIa YCIICHTHO MPOIIET TeCThI
Ha COBMECTHMOCTb CO CBUHIIOBBIM XpyCTalleM, Ha €ro ocHOBe B ycnoBusx IIPVII «bopucosckuii Xpycraib-
HBII 3aBO/» BBINYILECHA ONBITHAS NAPTUSI HAKIAIHBIX XPYCTaNbHBIX U3ACIUN, OKPAILICHHBIX B CUHUN LBET.

Takum oOpa3om, B pe3yibTaTe MPOBEACHHOW padOTHI MONYYEHBI 3KOHOMHYHBIE COCTAaBBI HAKJIAIHBIX
CTEKOJI, COTIIACOBaHHBIC MO CBOMCTBAM C IMMPOMBIIIUICHHBIM COCTAaBOM CBHHIIOBOTO XPYyCTAJIA.

JlutepaTtypa
1. Tynosn, FO.A. ®nzuko-xumudeckiue ocHOBbI TexHosoruu crekia / H0. A. T'ynosa. — Bragumup: Tpansur-MKC, 2008. — 235 c.
2. Jlaysanemep, A.H. XpycTanbpHble BETHBIC U onaioBble cTekna / A.H. JlayBanstep. — M.: ['m3nernpom, 1957. — 235 c.

OBI'Y
KOJJIOUJAHO-XUMHUYECKHUE ACIIEKTbI OYUCTKHA NPUPOJHBIX U CTOYHBIX BO/]
C IOMOII IO KOMIIO3UIIMOHHBIX PEAT'EHTOB
A.B. 3BITMAHT, 1.J1. TPUHIIITAH
Composite reagents for natural and waste water treatment contain in their composition a coagulant and flocculant or
sorbent, coagulant and flocculant. Dispersity of the reagents provides a different dissolution rate of mixture components.

The composite reagents efficiency in water treatment process was indicated to be as high as the pre-dissolved reagents.
This type of regents allows to simplify water treatment process and to reduce the quantity of coagulant.

Kirouesrle cioBa: KoaryJjdanuus, (bJ'IOKyJIHIII/ISI, COp6HI/IH, OYHUCTKA BOABI

44





OuncTka IPUPOIHBIX U CTOYHBIX BOJ| TECHO CBSI3aHA C OXPAHOM OKPYXKArOIIEH CPEeIbl U SBISIETCS aKTy-
IBHOW TIPOOJIEMON COBpEMEHHOCTH. HeyKIOHHBIH pOCT BOJAONOTPEONICHHUS, CBS3aHHBIA C YBEIHYCHUEM
YUCICHHOCTH HACEJICHUS M PAa3BUTHEM MPOMBIIIICHHBIX U CEIbCKOXO03SIMCTBEHHBIX MPOU3BOJICTB, BHI3BIBACT
HEOOXOIMMOCTh MCTIOIB30BAHNS BOJBI M3 paHee HEMPUTOJHBIX MICTOYHUKOB, COMIEPKAIINX MOBBIIIEHHOE KO-
JUYECTBO MpHUMecei. B pe3ynbrare BOZHUKAET MOTPEOHOCTh B TIOCTOSSHHOM COBEPIICHCTBOBAHUU TEXHOIIO-
THH OYHCTKHU BOJbI, KOTOPOE CYIIECTBEHHO 3aBUCUT OT BUOB HCIIOIb3yEMBIX PEareHTOB.

Lenpro nanHOW pabOTHI SBISIACH pa3paboTKa YIYYIIEHHOTO CIOoco0a OYMCTKH MPUPOJHBIX M CTOYHBIX
BOJI, 00ECTIEYNBAIOIIET0 BRICOKOE KaY€CTBO OUMIIICHHOHN BOJBI M OJHOBPEMEHHO YTIPOIIAIOIIErO IMPOIIecC ee
00paboTKH.

B pesynbraTe npoBeneHus rccaenoBaHus pa3pab0oTaHbl KOMITIO3UITMOHHBIE PEareHThI ISl OUUCTKH BOJIBI,
KOTOpBIE TIPEICTaBIISIOT COOOM CMECH IMOPOITKOOOPA3HBIX BEMIECTB: KOATYJISTHTOB, (JIOKYJISTHTOB, COpOCH-
TOB, PETYJSTOPOB KHUCIOTHOCTH, — C 3aJlaHHOM CTeNeHbI0 AUCIepcHOCTU. [IpuMeHeHne KOMITO3UIIMOHHBIX
peareHToB MO3BOJISIET CYILIECTBEHHO YIPOCTUTH MPOLECC OYUCTKHU BOABI, TIOCKOJBKY MOSBISAETCS BO3MOXK-
HOCTH 3aMEHHTH JBE WJIH TPU CTAINH BBEJCHHS U MPUTOTOBJICHHUS PACTBOPOB PEarcHTOB Ha OJHY — BBeEJIe-
HUE KOMITO3UIIMOHHOTO PearcHTa ¢ TOMOIIBI0 aBTOMAaTHYECKOTO JIO3UPYIOIIET0 YCTPOHWCTBA.

Jist OCTHKEHUS BEICOKUX TI0KA3aTelIe OYHCTKU BOJIBI BCE PEareHThI, UCIOIb3yEeMbIC B TEXHOJIOTHH BO-
JIOTIOATOTOBKH, JOJDKHBI paboTaTh B ompezaeleHHOe BpeMs. [lepBbIM, Kak MpaBHIIO, MPOTEKAET IPOIECC
COpOITMH, 3aTeM IPOUCXOIUT OOpa3oBaHHE KOATYJSIIMOHHBIX CTPYKTYp, W3 KOTOPHIX oOpasyrorcs Oojee
KpYITHBIE arperatbl Hocie no0aBiieHHs (IOKYISHTA. B KOMIIO3UIIMOHHBIX peareHTax MOocieoBaTeIbHOEe
NEHCTBHE pearcHTOB JOCTUTAeTCs 3a CYET Pa3IMdyHOW CKOPOCTH pacTBOpPEHHs KOMIoOHeHToB. [Ipu momanma-
HUW KOMITO3WIIMOHHOTO peareHTa B BOIY INEPBBIM IMPOUCXOAWT Tporecc copbumu. B kadectBe copOeHTa
MIPUMEHSIETCS] AKTHBUPOBAHHBIN YTOJIb C BBICOKOH CTETEHBIO TUCTIEPCHOCTH, YTO 00ECTIEYMBACT TOCTYITHOCTh
0P YIJISl ¥ YBEITUYUBACT 3PPEKTUBHOCTH COPOIUY.

B KOMITO3UITMOHHBIX peareHTax MPUMEHSIOTCS HEOpraHWYEeCKHe KOaryIlsTHTHI TakKe C BBICOKOHU cTerie-
HBIO JIACTIEPCHOCTH, B PE3yJIbTaTe YETO KOATYJISTHT OBICTPO pacTBOPSETCS M 00pa3yeT arperaTsl, COCTOSIINE
Y3 TPOAYKTOB TCHAPOJIM3a CAMOT0 KOAryJIsiHTa, YacTHIl YIII ¢ aACOPOMPOBAHHBIMU HA HUX 3arpsA3HUTEIISIMU
Y B3BEUICHHBIX YaCTUI] 3arps3HeHuid. DIOKYISTHT — BRICOKOMOJIEKYIISIPHOE COeAMHEHUE ¢ Ooyiee KPYITHBIMU
YacTHIIAMH, TIOOTOMY OH PacTBOPSIETCS MO3XKE APYTHX peareHToB. Ero oCHOBHOI 3aadeil sBiseTcss 00bean-
HEeHHE ye 00pa30BaBIINXCs arperaToB B 0oliee KPYIHbIE CTPYKTYPBI, KOTOPhIE OYAYT JIETKO OTACIATHCS OT
00pabOTaHHO BOJBI METOIaMU OTCTAaWBaHUS, (PUIBTPAIVH, ICHTPUPYTUPOBAHUS U JP.

HccnenoBanne nefcTBUS KOMIO3UIIMOHHBIX PEareHTOB OBLTO MPOBEACHO HA MPUPOAHBIX MOBEPXHOCT-
HbIX BoJax MuHcKo-Buseilickoil cucTeMbl U CTOYHBIX BoJAax JIYHHMHEIIKOTO MOJIOYHOIO 3aBO/a. Y CTaHOBJIE-
HO, YTO KOMIIO3UIIMOHHEIC PEarcHThl HE YCTYMAaT MO0 3((EKTUBHOCTU ACUCTBUS NMPEABAPUTEIBHO PACTBO-
PEHHBIM B Bojie peareHTaMm. [Ipu 3TOM nmprMeHeHHe KOMITO3UIIMOHHBIX PeareHTOB MTO3BOJIMIO COKPATUTh KO-
JITIECTBO KOAryJIsTHTa, HEOOXOAUMOTO ISl TOCTHIKEHUS BBICOKOTO Ka4eCTBA OUMIIEHHON BOJIBI.

©BI'Y
TPAHC®OPMALIMHA JTIOKAJIBHBIX CUCTEM PACCEJIEHUS
HA IPUMEPE MOJIOAEYHEHCKOI'O PAUOHA

B.K. KOPOTAEB, N.1. INPOXXHUK
Changing of lokal sistems of resettlement have been investigated

KiroueBble cioBa: TUIOJIOTHS IOCEICHHUH

Cospemennsiii iepuon (90-e rr. XX B. — Havano XXIB.) B pa3BUTHH HapoaoHaceneHus: MoloIeYHeH-
CKOTO paiioHa MOKHO OXapaKTepU30BaTh Kak OCOOBIN B AeMorpadudeckoM pa3BUTHH pernoHa. s Hero
XapaKTepHO HapyILIeHHE U YXyALIEHHE MPUPOTHON Cpeibl, KPU3HUCHBIE SIBJICHHS B 3KOHOMHYECKOM U TTOJIH-
TUYECKOM Pa3BUTHH paiioHa, pe3Koe CHIDKEHHE POKJAEMOCTH M POCT CMEPTHOCTH BCEX I'PYII HACEIECHHS,
CHIDKEHHUE 0XKHIAeMOU MPOJIOIDKUTENEHOCTH YKU3HH.

Lenbio uccaenqoBaHus BBICTYIAET ONpEAeTICHHE SKOHOMHUKO-TeorpadMuecKuxX TeHISHIUH TpaHchopma-
LMY JIOKAJIBHBIX CUCTEM PACCENIEeHUs Ha puMepe MoJIoJeuHeHCKOTOo paiioHa.

B manHOM mccnenoBaHum pa3paboTaHa THITOJIIOTHS MOCENeHIH MOIOIeYHEHCKOTO paifOHa 110 KPUTEPHUIO
TIOTHOCTH. B pe3ynbpTaTe OBIIO BEISBICHO, YTO B THIE HACEICHHBIX ITyHKTOB ¢ HaceineHueM cBhime 1000
yenoBek npokuBaeT 40 % ceapCKOTO HacelleHUs pailoHa, B HACENICHHBIX IMyHKTax ¢ Hacenenuem oT 501 mo
1000 mposxusaet 19 %, ot 201 go 500 16,2 %, ot 101 5o 200 9,4 % u B HacenEHHBIX MYHKTaX C HACEICHUEM
10 100 gyenmoBek 7,8 %.

[To npupoaHo-reorpadGuIecKoMy 30HUPOBaHUIO0 MOJIO/ICUHEHCKUI paliOH OTHOCUTCS KO BTOPOMY THITY —
LlenTpanbHOMY paBHUHHOMY CPEHECEIEHHOMY CO CPEAHEN JIOAHOCTHIO CEIbCKUX HACEIEHHBIX ITyHKTOB Ha
2009 rox 143 dgenoseka/cHi|1]. 3a uccnemyeMplil Iepruo MPOU30ILIIA TpaHCHOPMAIHSI B CTPYKType THIIOB
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rocenennid. 3a 50 geT B MOI0JeYHEHCKOM paiOHEe MCUE3TN BCE XYTOPCKHE MOCEIICHUS, KOTOPhIE COXPaHs-
JIMCh 37IeCh 10 cepequHbl 1980-X, B OTIIMYUE OT BOCTOYHOM YacTh pecmyONnKy, Te XyTOpcKas cucTemMa Obl-
7a nmukBuarpoBana B 1930-e rogsl. 310 cBs3aHO ¢ pazpaboTaHHOU B 1960-e roasl mporpaMMoil HalpaBiieH-
HOHM Ha ONTUMHU3AIMIO CTPYKTYPHI pacceneHus sl 6onee 3pPeKTHBHON pabOTHI CENbXO3MPON3BOACTBA, UTO
1 TIPUBEJIO K «JTMKBHUIAIIMN XyTOPOBY.

Tpancdopmanusa cucteMsl pacceneHuss MoIoAeYHEHCKOTO paiioHa 3a HCCIIeAYyEeMbIi EpUo BEIPa3uiIach
B KOHIIEHTPAIIUU CEJIbCKOTO HACEIIEHUSI OKOJIO IyTel COOOIIeHUS — aBTOMOOMIBHBIX JOPOT pecryOinKaH-
CKOTO 3HAYCHHS W MPOXOAIINX depe3 paloH kene3Hbix popor. C Havana uccneayemoro nepruoaa (1959 r.)
JI0 Hayaja AETOMyJISIIUM CeIbCKOTO HaceleHus paiioHa, HaydaBiueiics B 1981 roay, HaceneHue paBHOMEPHO
IUIOTHO pacriojiarajioch B mpexpenax OMIMSHCKONH BO3BBIIEHHOCTH, KOTopasl 3aHuUMaeT 75 % TeppuUTOpuu
paiiona. OctaBmmecs 25 % TeppUTOpHH, pacToNIoKeHHBIEe B Tipeaenax Hapodano-Buneiickolr HUISMEHHOCTH
ObLTH €11a00 3acesieHbl Ha BCEX dTarax MCCIeyeMoro rnepruoja. OTo CBI3aHO CO CIOXKHUBIIUMHUCS paHee (u-
3UKO-Te0rpaMuecKMH yCIOBUSAMH (3a00I0UE€HHOCTD TEPPUTOPUH), KOTOPBIE B MPEABLAYIIUE 3TAIBI CBOETO
Pa3BHUTHS HACEJIEHHUE HE MOTJIO MPEOJONETh BBUIAY OTCYTCTBHUSI TEXHOJIOTHH OOpaOOTKM TaKUX 3€MEIbHBIX
yroaui.

[Mocenox YUCTh BHIFOJHO OTIMYAETCSI OT OCTAJBHBIX CENBCKUX HACEICHHBIX IMMyHKTOB — OH MMEET CTa-
OWIIFHYIO TIOJIOKUTENBHYIO JUHAMUKY YHCICHHOCTH HACEJICHHs, YTO CBSA3aHO C HAIMYHEM KPYITHOTO CTPOH-
TEJIHHOTO MPEANpUITHS «3a0ya0BaY.

Jonst sxuTeneit arporopoIkoB, KOTOPHIX B paiione 14, B cocTaBe CeNbCKOTO HaceneHus: Mos1oieYHeHCKO-
ro paiiona 26,5 %. AHanu3 mokasas, 4TO HACEJIECHHbIE IMYHKTHI MONYYHMBIINE CTATyC arporopojka B E€MO-
rpadyi9ecKoM OTHOIICHHH MEPEUTd U3 pa3psia CTarHUPYIOMNUX B CTaOWIBHBIE. A 3TO 03HAYaeT, YTO Ha CO-
BpPEMEHHOM JTare cyniecTBoBaHus PecryOnuku Benapych B ponn GakTopoB popMUPYIOMINX CETbCKHE CHC-
TEMBI pacceNeHUsI MOSIBUIICA €Ille OAWH — aIMUHUCTPATHBHBIMN.

B pesynbprare uccrnemoBaHUs YCTaHOBJICHO, YTO HJIET MPOLECC PA3yIUIOTHEHUS TEPPUTOPHUHU, KOTOPBIN
OyZIeT MpoJOoIKaThCS U B JAlbHEHIIEM, TPOMCXOIUT MOSAPU3AIS CETLCKOTO PACCENeHHs, XapaKTepPHU3yIo-
1Iascsi MHTCHCUBHBIM Pa3BUTHEM KPYHHBIX CEJbCKHX TMOCEJICHWH M CTarHUPYIOIIMM pa3BUTHEM MajbIX U
MEJKHUX, JTOJII KOTOPBIX B OOIIEH YHCICHHOCTH yBennumBaeTcsi. DopMupyeTcs MpUTOpOJHAs 30HA C
BO3MOXHBIM MOCIEAYIOMMNM BKIIOYEHHEM IIPUTOPOIHBIX CEIbCKUX HACENEHHBIX MyHKTOB B TOPOJ-
CKYIO 4epTy.

JIutepatypa

1. Marepuansr Craructuueckoro ympasineHus: MuHckoi o6, 1944-1997 rr. // TocynapctBeHHblii apxuB MuHCKO#H obmactu. —
®onp 2305. —Om. 1. — JT. 11347.

©BI'Y
I'IIOKO3OPEI'YJIMPYEMAS DOKTOIINMYECKASA SKCIIPECCUSA 'EHA
OJHOLEINOYEYHOI'O NHCYJIMHA
B ME3EHXNMAJIBHBIX CTBOJIOBbIX KIIETKAX YEJIOBEKA

E.2. KOCTOI'JIA/]0BA, B.B. TPUHEB

The technology of stem cells as well as genetic engineering methods being combined open new perspectives for ther-
apy of diabetes mellitus. We have developed a bicistronic lentiviral transfer vector pHR-Pegr1-SCI, carrying single-chain
insulin gene and enhanced green fluorescent protein eGFP reporter gene under control of glucose-responsive promoter of
human egrl gene. Recombinant pHR-Pegr1-SCI based lentiviruses were used for transduction of human bone marrow-
derived mesenchymal stem cells. Under experimental conditions we observed induced 4,7-fold growth in insulin gene ex-
pression 15 minutes after glucose concentration being elevated from 3 to 20 mM. Meanwhile after additional 15 minutes
the expression level spontaneously decreased up to near baseline level and didn’t change significantly during the subse-
quent 30 minutes

KiroueBble ciioBa: Me3eHXHUMaJIbHBIE CTBOJIOBBIE KIICTKH, OAHOLCIIOYEYHbIH HHCYJINH, INIFOKO30PEryINpyeMBlil po-
MOTOp

CaxapHbiii 1uaber mpuoOpeTaeT MacmTadbl SMUASMHHA B MUpPeE, HaONFOMaeTCsl TEHACHIUS YBEIHMUeHUS
gucna 60mbpHbIX. OTPOMHBIE TIEPCIIEKTHUBEI B JIEYEHWH Anabera | THWIla OTKpHIBa€T MPUMEHEHHE KIIETOYHOU
3aMECTUTEILHON TEpamuu C UCIOJIB30BAHUEM TCHHOMOMU(DHUIIMPOBAHHBIX HHCYIUH-TPOAYIIUPYIOMINX Me-
3eHXUMAIBHBIX cTBOJIOBBIX KileTok (MCK). Llenp Hamieli paboThl — CO3/IaHUE CUCTEMBI SKTOMMYECKON TII0-
KO30pETyIUpyeMOii 3KCipeccun omHoIenouedHoro naeyarnHa B MCK genoBeka.

[TockonbKy as obecriedeHns TITI0K0309yBCTBUTEIBHOM JKcIpeccuu reHa nHeynrHa B MCK HeBO3MOX-
HO HCHOJb30BaTh MPOMOTOP T'eHa WHCYJIMHA, TO BO3HUKAET HEOOXOIMMOCTH WCIOJb30BATh JHIIOTCHHBIN
[III0K0309yBCTBUTENBHBIH poMoTop B MCK. CoriacHo nuTepaTypHBIM JaHHBIM IPOMOTOp TeHa egrl ObIcT-
PO HHAYLIIMPYETCS U pelpeccupyeTcs MpH H3MEHEHNH YPOBHSI TITIOKO3BI B cpene [1]. JlanHbit mpomMoTop ObLI
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BBIOpaH HaMH| JUTSI CO3MIAHUS TIIOKO30PETYIHPYyEeMOi IKCIPECCHOHHONW KacCeThl B COCTaBe JICHTUBUPYCHOU
CUCTEeMBbI JocTaBku reHa npouHcynrnHa B MCK. HyxkieotnaHas mocienoBaTesIbHOCTh IPOMOTOpa reHa egrl
OblIa CHHTE3MPOBaHa, KIOHMPOBAaHA M CEKBEHHMPOBAaHA B COCTaBEe BCIIOMOrarenbHOro BekTopa pTZS7R/T.
3aTeM 00s1acTh MpOoMOTOpa ObIIa MEPEKIIOHNPOBAHA B JICHTUBUPYCHEIN BekTop moctaBku pHR-SCI, cozman-
HBI HaMU paHee [2], 3aMeras B HeM 00sacTh npomoTopa PSFFV. Pa3paboTaHHbIi IECHTUBHUPYCHBIH BEKTOD
noctaBku pHR-Pegrl-SCI conepuT OMIMCTPOHHYIO SKCIIPECCHOHHYIO KacCeTy, B KOTOPOH MOJ KOHTPOJIEM
[ITFOKO30PETYIUPYEMOTO IIPOMOTOPA CTOSAT IBE OTKPHITHIE PAMKH CUHTHIBAHHS — JJISI OTHOIIETIOYEYHOTO HH-
CyJIMHA 4eroBeka W pemoprepHoro 6emka eGFP. Omnonenoueunsiit macynuH SCI-57 npencrasmsier co0oit
aHaJIOT WHCYJIMHA YeloBeKa, rae C-mentuy 3ameHeH Ha nuHkepHbid nentun GGGPRR, mo3pomnstonuii Beeit
MOJIEKYJIe TIPHOOPETaTh MPABIILHYO KOH(GOPMAIIHIO U BBIIOIHITH OMOJIIOTHYECKYI0 (QYHKIHMIO 0€3 ero yaa-
neHus [3]. AHaN3 KTOMMYECKON IKCIIPECCHN TEHETHICCKON KOHCTPYKIIMH Ha YPOBHE PETIOPTEPHOTO OeKa
eGFP B MoauduuMpOBaHHBIX KJIETKax IOKa3zaj, YTO AaKTHBALWA TPAHCKPHUILIHUK MPOUCXOTUT IpH 5,5
MMOJIB/JT TTIFOKO3BI B cpefie. AHaIHM3 SKCIIPECCHH TeHETHUECKON KOHCTpYKIMK Ha ypoHe MPHK mpenncynu-
Ha MO0Ka3ajl, 4YTO MPOMOTOp TeHa egrl MMeeT HEeBHICOKUI Oa3anbHBIN ypOBEHh AKTUBHOCTH, OBICTPO aKTHBH-
pyeTcsl BRICOKOH KOHIIEHTpAIHel TIII0KO3bI B TE€UeHHE 15 MHUHYT, 3aTeM OBICTPO perpeccupyeTcs U ypOBEeHb
AKTHBHOCTHU BO3BpaIlaeTcs K 6a3aibHOMY YPOBHIO.

JlutepaTtypa
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O BITY
MOINP®UINUPOBAHHBIE ITOJIMBUHUJAHETATHBIE KJIEEBBIE MATEPHUAJIBI
C YIYYUIEHHBIMU AAI'E3UOHHBIMU U TPOYHOCTHBIMU XAPAKTEPUCTUKAMMU

10.10. KOCTIOKEBHY, J1.B. UTHATOBUY
The research problem is getting modificating components to polyvinyl acetate adhesives allowing to improve adhesion
and strengthening characteristics. An important characteristic of the physical and mechanical properties of modified adhe-
sives are their rheology indicators, visco-plastic properties. It was made the research of strengthening characteristics and
water resistance of mechanical properties and water resistance of adhesived joints made using silicate and carbon nanoma-
terials as modifiers. It was found that when administered to 0.025% nanomaterial adhesive bond strength is increased by
30% or more

Kirouessie ciioa: kiei, MonuduKkaTopsl, 100aBKH, HAHOMAaTEpUaIIbl

Ha ¢opmupoBanue u peryniupoBaHue CBOMCTB HAHOCTPYKTYPUPOBAHHBIX MMOJUMEPHBIX MATEPUANIOB CY-
IIECTBEHHOE BIUSHME TUI U XapaKTep HAHOMAaTEPHaJOB.

Haubonee npumeHsieMbIMHI U MEPCIIEKTUBHBIMI MaTepHuallaMi HaHOMETPHUECKOTO JHara3oHa SBISIOTCS
HAHOMOPOIIKA METAIJIOB, JUOKCHAA KPEMHHMS, TUOKCHUAOB TUTaHA, Cyib(ara Oapus, OKCHIOB aJIOMHHUS,
LUPKOHUS. B KauecTBe HAIONHUTENENH MOTYT HCIIOJIB30BaThCS OJIMMEPHBIE TOPOIIKH, PABHOMEPHO pacIpe-
JeJICHHbIE B IICHKOOOpasytoleM BelecTse. OcoOblil MHTEpec NpeACTaBIIIOT HAaHOMAaTepUallbl Ha OCHOBE
yIJIepoaa, KOTOPbIE MOMYYEHBI B IMOCIEAHUE ACCATHICTHS: (YIUIEpeHbl, JeTOHAUOHHBII HAaHOYTJIEPO, Ha-
HOaJMa3bl, HAHOTPYOKH [1].

Ha ocHoBe (QymiepeHOB BO3MOXHO CO3/aHHE IOJIMMEPHBIX MAaTEPUAIIOB C BBICOKUMH (PU3MUECKHMU
CBONCTBaMH, CHIDKAIOIINX Maccy uznenuii B 10 pa3 u Gonee.

JleToHallMOHHBIN YIIIEpOA — MPOAYKT, MOMYy4aeMblii METONOM B3PBIBHOIO CHHTE3a. DTO BEILECTBO CO-
CTOHUT U3 MEJIKUX YacTHUI] aJIMa3a ¢ PEHTT€HOBCKUM pa3MepoM 4-5 HM U cepuueckux gacTul rpadura Tako-
ro e pasmepa.

JleTOHalMOHHBIM HaHOAIMa3 — MPOAYKT, MOJIy4aeMblid U3 AETOHALMOHHOIO YITIEPOAA METOJOM B3phIB-
HOTO CHHTE3a IyTeM H30UpaTeNbHOr0 OKUCIICHHS IpaUTHON YacTH.

VYapTpagucnepcHslil aiMa3 — 3TO HOBBIM NEPCIEKTUBHBINA MaTepra, NOJy4aeMbli ¢ IOMOLIbIO S3HEPIUU
B3pbIBAa. Menbuaiinue 3epHa 3TOr0 BELECTBA POKAAKOTCSA U3 YIIEpPOoJa, BXOJAIIET0 B COCTAB B3PbIBUATOTO
BEIIIECTBA, U yIiecoaepXKalux 100aBoK.

HanotpyOku — Marepuan, cOCTOSIIUI U3 COBOKYIHOCTH YIJIEPOIHBIX TPYOOK ITMaMETPOM B HECKOJIBKO
ATOMHBIX AMaMETPOB W JJIMHOW JJO HECKOJNBKUX MWJLTUMETpOB. [1o cBoiicTBaM K HaHOTpyOKaM IpuOIIKa-
FOTCSI HAHOBOJIOKHA.
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Jns onpeneneHust GU3NKO-MEXaHMUECKUX CBOWCTB MOAN(MUITMPOBAHHBIX KJIE€EB (PEOJIOTHUECKUX TOKa-
3aresei, BA3KO-TUIACTUYHBIX CBOWCTB) MPUMEHSIOTCS pa3IMyHbIe METOIBI:

1. Mertoapl penakcanuu U monsydectd. Jlucnepcusi cHadanda MOJBEpracTcs CABHUTY HPU MOCTOSHHOM Ha-
MIPSKEHUH CIIBUTA WITM CKOPOCTH CABHTA B POTAIIIOHHOM BHCKO3MMETpE, 3aTeM jaedopmMalius mpekpara-
etcs. Ilpenen TekydecTu ompezenseTcsl Kak OCTaTOYHOE HAIpsDKEHUE, OcTarolleecs B TUCIIEPCUH MocTe
MIPEKpAICHUS TCYCHUSI.

2. Merton pocrta HanpspkeHUs. HanpspkeHus npefronaraetr CABUT AWCIIEPCHU BO BpaIlaTEIIEHOM BHCKO3H-
METpEe TP HU3KOH IMOCTOSHHONW CKOPOCTH caBura [2].

3. Merox ¢mrorepa. Mcmonp3yeTcst yCTPOHCTBO, COCTOSIIEE U3 YETHIPEX TOHKHUX JIOMACTEH, 3aKPEIUICHHBIX
IOJT TIPSIMBIM YTIIOM JIPYT K IPYTY Ha MajoM IMWIMHIAPUYECKOM Baiy. Ecnm ckopocTs BpamieHus: Gpukcu-
poBaHa, TO Ha KPUBOH 3aBHCHMOCTHA MOMEHTa CHJI OT BPEMEHH MMEETCs UK, COOTBETCTBYIONIUI Tpesie-
Ty TeKydectu [3].

4. MetoJ nOrpyKeHUs, OCHOBAaHHBIN Ha CTATUYECKOM PAaBHOBECHUHU MOTPYKEHHOTO B XKHUIKOCTh TeJa.

JlutepaTtypa
1. Tonosun, 0. U. Benenne B HaHoTexHosoruio / 10.U. T'onoBun. — M. : Mammuoctpoenue, 2003. — 112 c.
2. Nguyen, Q.D. Measuring the Flow Properties of Yield Stress Fluids / Q.D. Nguyen, D.V. Boger // Annual Review Fluid Mech.
—1992.—-Vol. 24. —P. 47 - 88.

©OBI'Y umenu I1.M. Mameposa . .
K HIO3HAHUIO PACITPOCTPAHEHUS U PEHOTUIITMYECKOU CTPYKTYPBI IIOIIYJIALIUU
CEPAEA HORTENSIS (MOLLUSCA: GASTROPODA) HA BEJIOPYCCKOM ITOO3EPBE

B.M. KoL]yP, U.A. COJIOJJHUKOB
Cepacea hortensis is one of nemoral elements of land mollusk fauna of Belorussian Lakeland. Its distribution, biotopi-
cal preference and phenotypic structure are examined

KiroueBsie ciioBa: HazeMHbIe MOJUTIOCKH, benopycckoe [Toozepre, PpeHoTHIIMUECKAS! CTPYKTYpa

Cepaea hortensis (Miiller, 1774) sBaseTcs mpeAcTaBUTEIEM HEMOPATBHBIX 3JIEMEHTOB B COOOIIECTBAX
Ha3eMHbIX MOJUTIOCKOB benopycckoro Iloo3epbs. Jlanubiil Bua B ycioBusix benopycckoro IToo3epbs sBinser-
Cs1 IOBOJIBHO JIOKAJIBHBIM U OOMTAET MOYTH MCKIIOUYUTENHHO B ITMPOKOIUCTBEHHBIX JIecax ¢ MpeobiagaHrneM
BS3a, KJICHA, SICEHS C MPUMECHIO 1y0a, OCHHBI OJbXH. OCOOEHHO OJArONPHUSTHBI IJIST HETO HACAKICHUS IO
CKJIOHAM OBPAroB M TeppacaM pek, IJie ero YHCICHHOCTh MOXKET J0CTHIaTh 13 3k3/M°. B npenenax 6uorona
IIPH YCIIOBUH TOCTaTOYHOU BiaxkHOocTH Cepaea hortensis IepiKUTCS MPEUMYIIECTBEHHO HAa KPYITHBIX CTBOJIAX
JIepeBbeB Ha BeICOTE 1-2,5 M, uspenka a0 4 m. [Ipu 1auTensHOM OTCYTCTBHH OCAJKOB HAOIIOIACTCS MHUTPA-
1Sl MOJUTIOCKOB BHU3 K mojctuike. O0nanas 3HAaYNTENbHON W3MEHYHBOCTBIO, TaHHBIA BUJ JaBHO HCIIONb-
3yeTcs Kak MOJETbHBIN NMpH (PEHOTHITHYECKUX HccienoBanusx [1]. PakoBuHa MouTIOCKa UMEET 10 5 TOI0C
Ha KaxnoMm obopote (oOo3Hauarorcss 12345, HauMHAs OT BEPIIMHBI), MOJOCHI MOTYT CIUBAThCS (CIHSHUC
ob6o3HavaeTcst ckoOkamu, Hanpumep 1(23)45), oTnenpHBIE WU BCE TOJIOCHI MOTYT OTCYTCTBOBATh (0003Ha-
gaeTcs nudpoit 0 Ha MecTe OTCYTCTBYIOMIEH MONOCKH], pakoBuHa 0e3 monoc — 00000). Hmke mpuBomsTcs
JaHHbIe 1o pacnpoctpaHennio Cepaea hortensis B penenax bemopycckoro [Too3epbs u ux GpeHOTHINYECKUX
kiaccax. Coopsl MomtOcKkoB mpoBoammch Komypom B.M. u ComomoBaukoBeiM M.A., ecinu HE yKa3aHO
HHOE.

[Momoukwuit p-#: r. [lononk, nes, 6eper, B mapke, 10.11.2010, C.A. 3aryna, 1 3x3, perotun 12345,

Ymauckuii p-u: 3 kxm OB n. b. Jonbusl, okp. 1. 3amormse, 01.05.2011, 10.05.2011, neBsiif OpuToK p.
VYiraua, mMMpOKONUCTBEHHBIN Jiec Ha 0OphIBaX W HAHOCH 1O p. Ymada. Marepuan: 56 5k3, ¢opmsr: 0000,
12(34)5, 12345 B cooTHOMmICHHH 1:2:2.

CenneHckuil p-H: okp A. Kononrtaeso, 8 km KO3 borymescka, 13.05.2012, BA30BO-KIECHOBBIN JIeC C OCH-
HOH, dopmer: 00000 — 1 7k3, 12345 — 2 3k3.; Tam ke, 21.05.2013 — 1 3x3. dopmer 12345. 1 xm C /1 cT.
Jlyxkwu, 48 kM FOIOB Burebcka, 1 k3. 21.04.2013, denotun 12345.

Bureb6ckmit p-H: okp. ri. Py6a, 18 kxm CB r. Bure6cka ceB. okpauHa kapsepa «I'paneBoy, omyIika Im-
POKOJIMCTBEHHO-CMEIIIAHHOTO Jieca, B TeUEHUE BereTanmoHHbIX ce30HOB 2009—2010 rr, 6osee 30 3k3. dop-
Mol 00000, 12(34)5, 12345 B cootHomienuu 3:1:2. 2 km 1O ro Py0a, sies. 6ep. p. 3am. [dsuna 1 3k3. (12345).
Oxp. n. Cemotsl, 3-4 kM B Burebcka, Ha okpaunne mosisi B 3apociax kKycrtapauka, 07.09.2010, ¢enorun
(123)(45). 2 xm C 1. Epemuno, 15 kM B ButeOcka, kiieHOBO-1yOOBBIi JIEC C BI30M OCHHOM U OJIbXOH cepoit
12.09.2012. dopmer: 00000 — 1 3k3, (12)(345) — 1 3k3, 12345 — 5 3x3. 1 km B 1. bom. Jletust, 12 kxm 3 Buteo-
CKa, BBIpyOKa Ha MecTe siceHeBo-1y0oBoro jeca 18.09.2012, dhopmer 12345 — 2 aks.

JInozuenckuii p-H: 1 kM B 1. JlyunnoBka, 20 kM B BureOcka, BSI30BO-KICHOBBIH JieC C CEPOH OJIBXOH,
04.09.2012. 2 5k3, hopmsr 12345.
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Takum o6pazom, B mpenenax bemopycckoro Iloozepps momuuupyer dgopma 12345, mamee B cTOpoOHY
yMmeHbIeHus: 9actoThl ciexyer 00000 u 12(34)5. @opmer (12)(345), (123)(45) u (12345) BcTpedaroTcs B
CANMHUYHBIX SK3EMILIApax.

Jluteparypa
1. ®ayHa, 5KOJIOTHS ¥ BHYTPUBHIIOBas M3MEHUYMBOCTh HAa3eMHBIX MOJUTIOCKOB B ypOaHusmpoBaHHO# cpexe / H.B. Ceepnoa [u
np.]. — JIeBoB, 2006. — 218 c.

©BI'TY
SJEKTPOXUMHNYECKOE U3BJIEYEHUE IIUHKA
N3 OTPABOTAHHBIX 2JIEKTPOJIMTOB HTMHKOBAHUA

C. M. KPYIIHHK, EM. MOPO3, A. A. YEPHUK

It is studied process of electrochemical extraction of ions of zinc from spent zinc electrolyte. It is established, that ap-
plication of electrolysis at gradual decrease in current density allows to extract zinc effectively from spent zinc electrolyte.
There is a decrease in concentration of metal from 9 to 2,4 g/l to an average zinc current efficiency of 31 % during 17
hours of straight electrolysis with quantity of the passed electricity 3,56 A-h. There is a decrease in concentration of zinc
from 24,2 to 1,3 r/n to an average zinc current efficiency of 34 % at membrane electrolysis for 13 hours with quantity of
the passed electricity 1,97 A-h. Application of membrane electrolysis will allow to prevent process of oxidation of chlorine
on the anode.

KiroueBslie citoBa: 0TpabOTaHHBIN 37EKTPOINT UHKOBAHUS, TIPSIMOM AJIEKTPOJIH3, MEMOpPaHHBIH 3JIEKTPOIIN3

OO6pazoBanue OOJMBITUX 00BEMOB OTPAOOTAHHBIX DJIEKTPOJIUTOB M IMPOMBIBHBIX BOJ TaJIbBAHHYECKHUX
MIPOU3BOJICTB MOXKET MPUBECTH K 3arpSI3HEHUIO OKPYKAIOIICH CPElbl COMSIMHU TSDKETBIX METaJUIOB, YTO MPE/I-
CTaBJIICT CEPHhE3HYIO IKOJOTHUSCKYIO npodiieMy. Hanbonee 3((eKTHBHBIM METOJ0OM HM3BJICUCHHS METAJIOB
W3 TaKUX PaCTBOPOB SIBISIETCS CEIEKTHBHBIN 3JIEKTPOIIU3.

B kauectBe 00BEKTa HMCCICIOBaHHMS ObLI B3SAT OTPAOOTAHHBIM 3JCKTPOJIUT aMMHAKATHO-XJIOPUIHOIO
LMHKOBaHMsI, MpuMeHseMblid Ha PYTT «MT3».

Jns mombopa marepuania KaTolla TMPOBOIWIH TOJSPU3AIMOHHBIE HccienoBanus. [lomspusanuioHHbe
KpHBBIE CHUMAJIH Ha JJICEKTpoAax 3 rpadura, CTad, IHHKA. Pe3ynpTaThl UcCiemoBaHui MMOKa3alld, YTO HaH-
0oJee OIXOIANIUM MaTEPHAIOM KaToa SIBISETCS IMHK B BUAY BBICOKOH 3HEPIEeTHUYECCKOW OJHOPOIHOCTH
MaTepuana MOJUIOKKH C OCaXJAaeMbiM MeTaiioM. [lo IMaHHBIM MOJSAPU3ANMOHHBIX U3MEPEHUH OIpe/esieH
JUATIa30H TJIOTHOCTH TOKA JUIS KaTOTHOTO Ipollecca M3BJIeUeHUs Zn2+, KOTOPBI HaXOMWUTCS B MHTEpBAJC
10 1,2 A/mM2, BBIIIE 3TOM TUNIOTHOCTH TOKA MPOUCXOAUT MHTEHCUBHOE BBIACICHHE BOJOPO/IA, YTO PUBOIAUT
K YMEHBIIIECHUIO BBIXOJIa IO TOKY IIMHKA.

Wznedenune nuHKa U3 0TPaOOTAHHOTO AJIEKTPOIUTA MPOBOIMIIN JBYMsI CIIOCOOAMHU: TIPSMBIM I MEMOpaH-
HBIM DJIEKTpos3aMu. BoccTaHOBIIEHHE MeTaia B 000HX CIydasx MPOBOAMIIN ITUKIJIAMHA B rajbBaHOCTATHUC-
CKOM PEKUME MPU KOMHATHOM TemrmepaType 0e3 MepeMelInBaHus pY MOCTEIICHHOM CHIDKEHUH TUIOTHOCTH
toka 70 0,1 A/mM2. B kauecTBe Marepualia KaTo/a HCIIOIb30BaIH 3IEKTPOOCAXKICHHBIN IMHK, aHOAa — T'pa-
(but. MeMOpaHHBIN AIEKTPOIU3 MTPOBOIWIHN B IBYXKaMEPHOU stueiike ¢ KaTHOHOOMEHHO# MemOpanoit KM-
40 nms mpenoTBpaIISHUS BIUSHUASI AHOIHOTO TMOIKUCICHUS Ha MPOIIECC MIEKTPOXUMHYESCKOTO BOCCTAaHOBIIEC-
HUS HOHOB I[UHKA.

B mabauye 1 mpencraBiaeHsl pe3yabTaThl U3BICUCHUS IIMHKA TPSIMBIM U MEMOpPaHHBIM 3JICKTPOJIM3aMH
13 0TpabOTaHHOTO JIEKTPOINTA ITMHKOBAHUS.

Tabnuya 1 — CpaBHUTEIbHbIE XaPAKTEPUCTHKHU MOKAa3aTeJIel IKCIepuMeHTa

ITokazarenb IIpsimoii snekTponu3 MeMOpaHHBIH YJIEKTPOIH3
Co(Zn)), t/n 9,0 24,2
C,(Zn*"), r/n 24 1,3

Tonsar I 17 13,5
Br,, (Zn°)), % 31 34
Sep, (Z0°H% 8 11
KayecTBO OCaaKa ryOuaThIit MEJIKOKPUCTAJUIMYECKUN
Q, Au/n 28,1 11,9

Pe3ynbTaTel CKaHMPYIOLIEH 3JEKTPOHHON MUKPOCKOIMH ITOKA3aJIM, YTO COJEP>KAaHHE LIMHKA B OCAJIKE,
MOJYYEHHOM TpH TPSAMOM 3JeKTpoiuse, coctaBisieT 90,24 % (Mmacc.), mpu MeMOpaHHOM 3JIEKTPOJIH3E —
79,90 % (macc.).

B paGote ycTaHOBie€HO, YTO NMPUMEHEHHE MEMOpPAaHHOTO JJIEKTPOJH3a MPH MOCTEIEHHOM CHUXEHUU
IUIOTHOCTH TOKa MO3BOJIAET Oojee 3(p(HEeKTUBHO M3BIEKATh HUHK M3 OTPAOOTAHHOTO 3JIEKTPOJIHNTA LIUHKOBA-
HUS, 110 CPAaBHEHUIO C METOJIOM MPSIMOTO 3JIEKTPOJIH3a.
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