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l'omenbckuii rocymapcTBeHHBI yHuUBepcUTeT MMeHM PpanHuucka CKOpUHBI - BEOYLIUI
yHuBepcuteT benopycckoro Ilonecks, MoOaydyuBIIMKA TPU3HAHUE Y OTECYECTBEHHOM M MHPOBOMU
Hay4YHOI 00IIECTBEHHOCTH. Y HUBEPCUTET UMEET BHICOKUN 00pa30BaTeIbHbIN MOTEHIMAT U SBISIETCS
OJTHUM U3 KPYIHEHIINX HAyYHO-UCCIIeI0BATENIbCKIX, YUEOHBIX U KYJIbTYPHBIX [ICHTPOB PECITYOIHKH.

YHUBEPCUTET MMEET CTaTyC HAY4YHOH OpraHu3aliH, CEPTU(PHUKAT COOTBETCTBHS CHUCTEMBI
MEHE/DKMEHTa KauecTBa TpeOoBaHUsAM MexXayHapoaHoro ctanmapra ISO 9001 2015 roma. B ero
COCTaB BXOJAT JBa HAy4YHO-HCCJIEIOBATEIIbCKUX HMHCTUTYTa M 19 Hay4yHO-HCCIEI0BATEIbCKUX
naboparopuii. AKTUBHO BeAETCs paboTa MO IMOCTaBKaM HAyYHO-TEXHUYECKOW MPOJIYKIMH Ha
SKCHOpT. B accoptumente mocraBisieMoil MPOAYKLUMU Hay4YHbIE MPUOOPHI, 000PYAOBaHUE, HOBBIC
BEILECTBA U MAaTE€pHUalbl, HOBbIE TEXHOJIOTUH, U JIp.

C Touku 3peHMs BHeApeHUs noiyueHHbIX pe3yiabratoB HMOKP B peanbHblil cexTop
HSKOHOMUKHM Hauboyiee MEePCHEKTUBHBIMH B BY3€ SIBIISIFOTCS CIEAYIOIIME HAMpaBieHHs Hay4dHO-
TEXHUYECKOW U MHHOBALIMOHHOW JIESITEIbHOCTHU:

e dusnueckue U XUMHUYECKHE METOJbl M TEXHOJOTMHU IOJIYYEHHsS HOBBIX MAaTEpHaJIOB;
HaHOMaTepHaJibl U HAHOTEXHOJIOTUH.

e Omnruka 1 akyCTHKa KPUCTAJUIOB, (P)OTOHUKA, KBAHTOBAS 3JIEKTPOHUKA.

e Teoperuueckue OCHOBBI WH(POPMAIIMOHHBIX TEXHOJIOTHH, MOJIETTUPOBAaHUE
MHTEJUIEKTYAJIbHBIX IIPOLIECCOB.

e MOHUTOPUHT TUAPOTEOJIOTHYECKOTO M  TE03KOJOTMYECKOTO0 COCTOSHHS TEPPUTOPUU
Pecrry6miku benapychk.

e bBuonornyeckoe pazHooOpasme, SKOIOrnYeckas 0€30MacHOCTh, OCHOBBI MOIMYJSIIHOHHONW H
9BOJIIOLIMOHHON F'€HETHUKH.

e JleiicTBue (hakTOPOB COBPEMEHHBIX 3KOCHCTEM U 00pa3a *HU3HU Ha (PU3NOJIOTHUECKUH CTaTyC
U 3J10POBbE YEJIOBEKA.

Francisk Skorina Gomel State University is a leading university of Belarusian Polesye that
was recognized by the national and world scientific community. The University is known for its high
educational potential being one of the largest research and development, academic and cultural
centers of the Republic of Belarus.

The University has a status of a scientific organization and a certificate of the quality
management system compliance with the requirements of the international standard ISO 9001, 2015.
There are 2 scientific and research institutes and 19 scientific and research laboratories at the
University. A number of activities are actively carried out in order to supply scientific and technical
products for export. Various scientific tools, equipment, new substances, materials and modern
technologies are exported from the University.

From the point of view of the implementation of the results of research and technological
development in the real sector of the economy there is a number of advanced areas of scientific,
technical and innovation activities in the University:

e Physical and chemical methods and technologies for production of new materials;
nanomaterials and nanotechnologies.

e Optics and acoustics of crystals, photonics, quantum electronics.

e Theoretical basis of information technology, modeling of intellectual processes.

e Monitoring of hydrogeological and geoecological state of the territory of the Republic of
Belarus.

e Biological diversity, environmental safety, fundamentals of population and evolutionary
genetics.

e The effect of the factors of modern ecosystems and lifestyle on the physiological status and
human health.
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HAHOKOMITIO3UIINOHHBIE IMOJIUMEPHBIE IIOKPBITHUSA C
1 IMPOJIOHI'MPOBAHHBIM BBICBOBOKJIEHUEM JIEKAPCTBEHHbBIX
KOMIIOHEHTOB (BAHKOMUIIMH, ®OCOOMHUILNH, TIOJIUMUKCHH B U C)

Ha3nauenue

OcaxxaeHrne HAaHOKOMIO3UIIMOHHBIX MTOJIUMEPHBIX
MOKPBITUI C MPOJOHTUPOBAHHBIM BBHICBOOOXKICHHEM
JIEKapCTBEHHBIX KOMITOHEHTOB (BaHKOMMIIUH,
dhochomunuy, nonumukcud B u C) Ha MOBEPXHOCTH
UMILJIAHTATOB IO3BOJISIET CYIIECTBEHHO CHU3HUTh
pHUCKH MOCJICONEPAIMOHHBIX OCJIOKHEHUH,
BbI3BAaHHBIE BHYTPUOOJbHUYHBIMU HHGEKIusiMu. B
IIPOLIECCE HAHECEHUs] MOKPBITHS MOMJIOKKA HE
UCHBITBIBAET TEPMUYECKOTO WM  KaKoro-iaubo

L JIPYroro  JHEPreTHYEeCKOro  BO3JEHUCTBUA,  4YTO
0*K8HK8‘| MO3BOJISIET (POPMUPOBATH MOKPBITUS Ha JIHOOBIX

y
MOJUTOKKaX (MeTram, moaumep, Oymara u ap.) Oe3

M3MEHEHHSI UX (PU3HKO-MEXaHUYECKUX CBOMCTB.

Ilpeumywiecmea:

1 Hanecenue nokpeITUii Ha J1I000M MaTepuan (MeTas, MOJIUMEpP U Jp.), TOTOBOE
uzzenue 6e3 U3MEHEHUs ero PU3NKO-MEXaHUUECKUX CBOMCTB.

2 Tlocne HaHECEHUS IOKPBITHS U3JIEIHE CPa3y TOTOBO K UCTIOIH30BAHHMIO.

3 Bo3moxHOCTh (OpPMHPOBAHUS XUMHOIIPENAPATCOACPKAIUX  KOMITO3UIIUOHHBIX
MOKPBITUHA Ha OCHOBE HIMPOKONW HOMEHKJIATYPhl MOJIMMEPHBIX MaTepUajoB: IMOJMUIAKTHI,
MOJINYPETaH, IMOJIMOKCUMETHIIEH, MOJUTETPapTOPITHIECH, MOIUMETHIMETAKpUiIaT U Jp.
Boibop monuMepHOM MaTpullbl 00€CIEUMBAET ONPENEICHHYIO 3aJaHHYI0 CKOPOCTb
BBICBOOOYKICHHUSI METAJUIa MJIM aHTUOAKTEPHAIbHOTO KOMIIOHEHTA B OMOJIOTMYECKUE CPEJIbl B
IIPOLIECCE TIOCTENIEHHOTO Pa3pyLIEHHs IOJIMMEPHON OCHOBBI.

4 B03MOXHOCTh B OJHOM TEXHOJOTUYECKOM IIMKJIE 00pabaThiBaTh 3HAYUTEIHHOE
KOJINYECTBO U3ENUI, YTO CYHIECTBEHHO CHUYKAET Ce0eCTOMMOCTh MOA00HOH 00pabOTKH.

5 Cnoco0 He TpedyeT UCII0Ib30BaHUS BOJHBIX CPEJ, SBISETCS OJHOCTATUIHBIM.

6 Ilo3Bomser dbopMupoBaTh MTOKPBITHUS Ha
TIOBEPXHOCTAX JIEOOBIX (IIPOBOJAIINX M HENPOBOAAIIMX) [

TOTOBBIX U3JEHSIX.

7 Tlpoueccel  ocaxaeHHs W HNPOTOHHUPOBAHUS 4
OCYIIECTBJIAIOTCSI HEMOCPEICTBEHHO B ra3oBoi Qaze u Ha |
MOJJIOKKE B  IIPOLECCE B3aUMOJAEWUCTBHS IPOIYKTOB
JIUCTIIEPTUPOBAaHUSA JPYT C IPYTOM.

Cmenenv 2comosnocmu:

e [Ipoekr TY Ha anTHOaKTEpUAIbHOE TOKPHITHE

e OmnbITHBIE 00pa3Ibl TOKPHITHI

e [Ilarents! Pb Ha u3obperenue

Hpednazaemca: nepcaava TCXHOJIOTHWH, HOY-Xay, TCXHHYCCKAA TMOAACPIKKAa BO
BHCAPCHUN TCXHOJIOTHH.

e N —== =
P Bﬂég}ldglj{[’\OBH‘l, JAUPEKTOP ®U3UKO-XUMUYECKOEO HAYYHO-
!TEIJIbC’KOIp UHCTUTYTA, YIEH-KOPPECIIOHJEHT HAH BE._IIAPYCI/I,

= JOKTOP XMUMUYECKHUX HAYK, TPO®ECCOP,
—Te. +(375 232) 50-38-03, ¢pakc +(375 232) 51-00-77
e-mail: rogachevav@mail.ru, http://nis.gsu.by
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NANOCOMPOSITE POLYMER COATINGS WITH PROLONGED
DELIVERANCE OF MEDICINAL COMPONENTS (VANCOMYCINUM, 1
FOSFOMYCINUM, POLYMIXINUM B AND C)

Purpose

Deposition of nanocomposite polymer coatings with prolonged deliverance of medicinal
components (vancomycinum, fosfomycinum, polymixinum B and C) on the surfaces of the
implants allows decrease the risks of postoperative complications caused by the intrahospital
infections. During the coating process the substrate does not undergo thermal or any other
energy impacts, making it possible to form the coatings on all the types of substrates (metal,
polymer, paper, etc) without changes of their physico-chemical characteristics.

Advantages:

1 The coating can be applied on all the types of
materials (metal, polymer, etc.), and the end-product without
changes of its physico-mechanical characteristics;

2 After coating the item is immediately ready for use;

3 Anopportunity to form composite coatings containing
chemotherapeutic agents based on a wide nomenclature of
polymer materials: polylactide, polyurethane,
polyoxymethylene, polytetrafluoroethylene,
polymethylmethacrylate, and others. The choice of a
polymer matrix can provide a particular speed of deposition
of a metal or an antibacterial component into the biological
environment in the process of gradual degradation of the
polymer base.

4 An opportunity to process a significant amount of
items, that decreases the prime cost of this kind of processing;

5 This method does not require the use of aqueous media, being a one-stage;

6 It allows forming coatings on the surfaces of any (conductive and nonconductive)
finished products;

7 The processes of precipitation and
protonation are carried out directly in the gas phase
and on the substrate during the interaction of the
dispersing products with each other.

Readiness degree:

e The project of technical specifications for
antibacterial coating

e Prototypes of coatings

e Patents of the Republic of Belarus for the
invention

Offer: transfer of technology, know-how,
technical support during technology’s introduction

ADIRECTOR OF PHYSICO-CHEMICAL m AND DEVELOR
CORRESPONDING MEMBER OF THE NATIONAL ACADEMY OF SCIENCES”
OF.THE REPUBLIC OF BELARUS, DOCTOR OF CHEMICAL SCIENCES, PROFESSOR, ™
tel. +(375 232) 50-38-03, fax +(375 232) 51-00-77,

e-mail: rogachevav@mail.ru, http://nis.gsu.by
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YCTPOUCTBO JEKTPOHHO-JIYUYEBOI'O OCAKIEHUS
1 MOKPBITHIA HA OCHOBE IIOJIUMEPOB B BAKYYME

Hasnauenue

ToHKHE TOJWMEpPHBIE TIEHKH MHKPOHHBIX M CYOMUKPOHHBIX TOJIIUH MPEICTABISIOT
00JBIION WHTEpEC IS COBPEMEHHBIX TEXHOJIOTHH MPUOOPOCTPOCHUS, IEKTPOTEXHUKH,
TOYHON MEXaHWKHU U APYTUX OTpacieil MPOMBIIUIEHHOCTH. JTO BBI3BAHO OJIArONMPHUSTHBIM,
MOAYaC YHUKAIbHBIM COYETAHMEM CBOWCTB B TIOJMMEPHBIX MaTepHalaX: BBICOKOU
XUMUYECKOW CTOMKOCTH, XOPOIIUX AMAJIEKTPUUECKUX XapPAKTEPUCTHK, THUAPO(HOOHOCTH,
HU3KOTO KO3(pPUIIeHTa TPEHUS, STACTUYHOCTH U psJa IPYTUX MOKa3aTeNeH.

YCTpoiCTBO ~ BJIEKTPOHHO-ITYYEBOTO  JUCIEPTUPOBAHUS  NpeJAHA3HAYEHO IS
(dhopMupOBaHUS MTOJIMMEPHBIX TOKPBITHI B BaKyyMe.

Onucanue u mexHuueckue xXapaKmepucmuKku

KOHCTPYKTHBHO yCTPONCTBO AJIEKTPOHHO-TYY€BOTO TUCIIEPTUPOBAHUS COCTOUT H3:

— 0Onoxa nmuTaHus;

—  9JIEKTPOHHO-JTY4YE€BOTO MPOKEKTOPA.

DNEKTPOHHO-IIYYEBOM MPOXKEKTOp H
OJIOK THUTaHHs TMO3BOJISAIOT (POPMHUPOBATH
MOTOK  JJIGKTPOHOB C  JHEpPruel u
IUIOTHOCTBIO  TOKA, JOCTarO4HOW  JIst
MepeBo/ia MaTepualia MUIIEHU B aKTUBHYIO
ra3zoBoio (asy.

bnok numanus

brox  muramms  (BII)  ycrpoiictsa 1 — snexmponnulii 1yu; 2 — 31eKMpOHHO-TY4e8olU
SJICKTPOHHO-JIYUYCBOT'O AUCTICPrUpOBaHUA ucnapumens ¢ NOBOPOMOM IYUa HA 180°;
UCTIONIB3YETCS Ul TOJIa4M  YCKOPSIIOILETO 3 — muzenv; 4 — cemuamoiii 21ekmpoo;

HaNpsKEHUs U TOKA HakKaja B 3JIEeKTPOHHO- 5 — noonosickooepaicamens,; 6 — Kapyesvili UsMEPUMend

nydeBoii ucmapurens (DJIA) BakyyMHOM moeL; 7 = nodiomcia
Cxema ONIEKMPOHHO-]I)4e6020 ocadicoenust

YCTaHOBKH. . .
NOJUMEPHBIX NOKPbIMUU C AKMUBAYUOHHOU

OJIN cosmectHo ¢ BII nenombsyeres 00pabomkou NPOOYKMo8 OUCNepeUpo8anus/

A MCIIapeHIA B BAKYYME 1 _ electron beam; 2 — electron beam dispersion device

TEXHOJIOTHYCCKUX MaTepuajioB ¢ with a beam rotation of 180 °; 3 — crucible;

TMOCICAYIOUINM OCAXKICHUEM Ha ACTAIHN. 4 —mesh electrode; 5 — substrate holder; 6 — quartz
B KOMIUIEKT BXOIUT CHJIOBOM OJIOK U measuring device of thickness; 7 — substrate

KOMIUICKT CO€IMHUTEIIBHBIX KaOeIeH. Electron-beam deposition polymer coatings with
INeKmpoHHO-yUe6oil nPoIHCEeKMop activation processing of dispersing products

DNEKTPOHHO-IIY4E€BON MPOKEKTOP C KATOAOM MPSIMOTO Hakaja, Mo3BOJIIeT (OPMUPOBATH
IIy4KH JIEKTPOHOB € IJIOTHOCTBIO ToKa I = 50500 A/m?, sHepruei wactun E = 0,1+2,5 k3B,
I0IAbI0 maTHA S = (1+5)10™ M2,

[uana3zon »Heprum osnexktpoHoB E = 0,8...2,0 3B, wucnons3yrommiica mnpu
JUCTIEPTUPOBAHUU OPTaHMYECKUX U HEOPTaHUUECKUX COCTMHEHUM, SIBJISIETCS ONTUMAJIbHBIM.

VYmpasneHnne npuOOPOM TaKKE OCYIICCTBISACTCS YEpe3 DIIEMEHTHl  yIPaBICHUS
pacroyIokeHHBIC Ha MepeHel KOHCOIU Mpudopa.

Ilpeonazaemca: U3roTOBJICHNUE U TIOCTaBKAa 000PYAOBaHUS, TEXHHUECKOE (rapaHTHITHOE)
o0CITy’)KHBaHUE.

— :
>0BUY, JUPEKTOP ®HU3UKO-XUMHUYECKOEFO!HAYHHO-

'0 MHCTUTYTA, Y/IEH-KOPPECIIOHAEHT HAH BEJTAPY CH,
JOKTOP XMUMUYECKHUX HAYK, TPO®ECCOP,
- TeJ. +(375 232) 50-38-03, paxc +(375 232) 51-00-77

e-mail: rogachevav@mail.ru, http://nis.gsu.by
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DEVICE FOR ELECTRON BEAM DEPOSITION

COATING BASED ON POLYMERS IN VACUUM 1
Purpose
Thin polymeric films
of micron and submicron V T

thickness are of great
interest for  modern
technologies of instrument
engineering, electrical
equipment, fine mechanics
and other sectors of
industry. It is caused by
favorable and even unique
combination of properties
in polymer materials: high
chemical resistance, good
dielectric characteristics, hydrophobicity, low coefficient of friction, elasticity and other
factors.

E-beam dispersion device is applied to form polymeric coatings in vacuum.

Description and technical characteristics

Device for electron beam deposition polymer coating structurally consists of:

— power unit;

— electron beam projector.

Electron beam projector and a power unit allow forming the stream of electrons with
energy and current density, sufficient to transfer the target material into the active gas phase.

Power unit

Power unit (PU) of the device of e-beam dispersion is used to supply the accelerating
voltage and filament current in the electron beam evaporator (EBE) of vacuum assembly.

EBE together with PU are used to evaporate in vacuum of technological materials with
the subsequent sedimentation on the parts.

The power block and a set of connecting cables are included in the package.

Electron beam projector

The electron beam projector with the cathode of direct heating allows to form bunches of
electrons with a density of current I = 50+500 A/sq.m, energy of particles
E =0,1-2,5 keV, the area of the spot S = (1-+5)*10* sg.m.

The range of energy of electrons E = 0,8 ... 2,0 keV, used while dispersing organic and
inorganic compounds, is optimum.

The control of the device is also realized through management elements located on the
forward console of the device.

Offer: manufacturing and supply of equipment, technical (guarantee) maintenance.

NANHNEEE
N\ KRR

RLLIINHT
AR

MNN

NN

=== =y S
ALEXANDER'ROGACHEV,IDIRECTOR OF PHYSICO-CHEMICAL RESEARCH ANDiD\E‘V
CORRESPONDING MEMBER OF THE NATIONAL ACADEMY OF SCIENCES” &S
OF THE REPUBLIC OF BELARUS, DOCTOR OF CHEMICAL SCIENCES, PROFESSOR\

tel. +(375 232) 50-38-03, fax +(375 232) 51-00-77,
e-mail: rogachevav@mail.ru, http://nis.gsu.by
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TEXHOJIOT WA HAHECEHUSA TBEPAbIX KOMIIO3UIIMOHHBIX pOKPbITHﬁ
1 HA OCHOBE YIVIEPOJA JJIA IIOBBIINEHUA H3HOCOCTOUKOCTHU
WHCTPYMEHTA U TEXHOJIOTHYECKOM OCHACTKH

Ha3nauenue:  TIOBBIIICHUE  W3HOCOCTOMKOCTM M YNPOYHEHUE  PEXYILETO,
MeTaI000pabaThIBAIOIIETO M JIepeBOOOpabdaThIBAOIIETO0 HMHCTpYMEHTa ((dpesbl, cBepia,
METYHMKH, IITAMIIbI), TEXHOJIOTHYECKOW OCHACTKHU (mpecc-GpopMbl), neTalieil KOHBEHepoB,
y3JIOB TpPEHUS W JeTaleil MallliH, TOJBEPrarolIuXCcs IMOBBIIMICHHBIM HArpy3KaM
(TIOIIIMITHUKY, TUTYH)KEPHBIC APkl ), MEAUIIMHCKOTO HHCTPYMEHTA.

IKkonomuueckasn Igphpekmuenocmo

e VYBenuyeHHe CpoKa CIy:KObl YIIPOUYHEHHBIX JeTajeil MaluH (y3J10B, HHCTPYMEHTA) B
2-4 pasa;

e CHmxkeHHe MpOIeHTa Opaka B MpOIEcce METAO00padboTKu (AepeBooOpabOTKH) C
MCIOJIb30BAHUEM YIIPOYHEHHOT'O UHCTPYMEHTA.

Texnuxo-mexHnonozuuecKue npeumyuiecmaea

e Bricokas TBEpAOCTh MOKPBITHA.

Bricokasi ckopocTh ocaxkIeHuUs.

Huzkast remneparypa nmpoTrekaHus mpoiecca.
CpaBHUTEIBHO HU3KUI KOIPPUITUEHT TPEHUSI.
DKOJOTUYHOCTH MpOollecca HAHECEHUS TTOKPBITHS.

Ceepna, ghpe3vt u Mukpo-ceepna c HImamnvt mampuy npecc-gpopm
HAHECEHHbIM ROKpblmuem / C HAHEeCEeHHbIM noprtmuem/
Drills, cutter and micro-drill Stamps of mold mats

with applied coating with applied coatings

MPEKTOP PH3HMKO-XHMHYECKOFOHAYHO=
MHCTUTYTA, YJIEH-KOPPECIIOHEEHT HAH BEJIARY.CH,
JOKTOP XMUMUYECKHUX HAYK, TPO®ECCOP,
= TeJ. +(375 232) 50-38-03, pakc +(375 232) 51-00-77
e-mail: rogachevav@mail.ru, http://nis.gsu.by
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TECHNOLOGY OF DEPOSITION OF HARD COATINGS ON CARBON BASIS
FOR INCREASE OF WEAR RESISTANCE OF INSTRUMENTS AND 1
TECHNOLOGICAL EQUIPMENT

Application :

increase in wear resistance and hardening of cutting, metal-working and

wood-working tools (cutters, drills, taps, punches), production accessories (press-tool dies),
of conveyors details, frictional units and details of machines, which undergo high applied

load (bearings, pump elements) and medical tools.

Economic effectiveness
Increase the service life of reinforced parts of machines (knots, tools) by 2-4 times;

Reduction in the percentage of rejects in the process of metalworking (wood
processing) using a strengthened tool.

Technical and technological advantages

ALEXANDER'ROGACHEYV,

High hardness of coatings.
High deposition rate.
Low process temperature.

Comparatively low coefficient of friction.
Environmentally friendly coating process.

nge

Application of coatings on the surface
of molds, for casting products
from polymers/
Hanecenue nokpvimuii
Ha nosepxHocmu opm, 01 OmMaUeKU
u3zo0enuil u3 noaUMEpos

tel. +(375 232) 50-38-03, fax +(375 232) 51-00-77,
e-mail: rogachevav@mail.ru, http://nis.gsu.by
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DIREGTOR OF PHYSICO-CHEMICAL RESEARCH AN‘D~D§VELOPME Nl [[IBE[@WE,
CORRESPONDING MEMBER OF THE NATIONAL ACADEMY OF SCIENCES >

Experimental samples of ion-plasma-
modified working surfaces of equipment
used for drawing wire/
3Kcnepumenmaﬂbnbte 06pa3l4bl UOHHO-
NJIA3MEHHO MOOUPUUUPOBAHHBIX PAOOUUX
nosepxnocmeﬁ OCHAcmkKu, npumermemoﬁ
npu éblmicKe nPoO6OJ10KU
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ATIMMAPATHO-IIPOT'PAMMHBII KOMILUIEKC U MACC-UYYBCTBUTEJILHBIE
1 CEHCOPBI, UCITOJIB3YIOIMUME HAHOKOMITIO3UIIMOHHBIE
METAJJICOAEPXKAIIUE IMTOJIMMEPHBIE ITOKPBITUA B KAUYUECTBE
AKTUBHBIX 9JIEMEHTOB JJISA UAEHTUPUKALMU I'A30OBbIX CPE/]

Ha3nauenue
[IpuGop CopOIIMOHHOTO aHaIM3a Ta30B IpeJAHAa3HA4YeH JJII KaueCTBEHHOTO JKCIIpecc-
OTO3HABAHMS HAJMYUSI KOMIIOHEHTOB 3arpsi3HeHus1 Bo3ayxa. OcHOBY mpubopa COCTaBIsET
MAaCCUB MacC-4yBCTBHUTEJIBHBIX CEHCOPOB, M3TOTOBICHHBIX M3 KBApLEBBIX PE30HATOPOB C
COpPOIIMOHHO-CEIEKTUBHBIMH  HAaHOKOMITO3UITHOHHBIMHU

'.r\.\ METAJUICOICPKAIIUMHU  MMOJTUMEPHBIMU  TTOKPBITUSIMHU.

;::\ ‘ [Ipy Hanmuuum COOTBETCTBYIOIIMX BEHIECTB B Tase,
, OKPY)KaIOIIIEeM  CEHCOPBI, OHU COPOUPYIOTCA  HUX
: MTOBEPXHOCTHIO, B PE3yJIbTaTe M3MCHSICTCS PE30OHAHCHAS

7 yacTtoTa ceHcopoB. WuHdpopmanus 00 U3MEHEHUHN

! vV / PE30HAHCHBIX 4YacTOT 00pabaThIBa€TCSI C MOMOIIBIO

KOMITBIOTEpA U CPABHUBAETCS C COXpPAaHEHHBIMU B 0aze
JAHHBIX 3HAYCHUSMHU JIJIS1 Pa3TUYHBIX Ta30B.
OcHoeéHble xapaKkmepucmuKu:

Yucno u3MepUTeNnbHbIX KaHAIOB — 8

Tun ceHCOpHBIX 3JIEMEHTOB — KBapLEBbIE PE30HATOPHI YacToTon 6 - 12 MI'ng
OcHOBHast OTHOCHUTENBHAS MOTPENTHOCT M3Mepenus 9acToTel — 0.01 %
[Tutanue ot cetn nepemenHoro Toka 220 B 50 I'y

[ToTpebnsemas mormHOCTH — He Oosiee 10 Br.

Bpewms HenpepbiBHOI paGoThI — 24 u.

["aGaputhble pazmepsl 6s10ka 300 x 200 X 75 MM.

Macca 6moxa He 6onee 500 T.

UyBCTBUTENBHOCTH K MTapaM aMMuaka 1-19 ppm.

Ilpeumywecmea:

[Tpubop mMmo3BOJNSET OMHOBPEMEHHO PETUCTPUPOBATH JO 8 pa3IUYHBIX IMpPUMEcEH B
OKpY>KarolieM Bo3yxe ¢ Bbicokoi TouHOocThiO 0,01 %. biarogapst cb€MHOI KOHCTpYKIUU
AJIEMEHTOB CEHCOPOB, MPHOOP MOKET OBbITh JIErKO MOAU(DHUIMPOBAH MAJsl OIpeaeTeHus
KOHIICHTPALIUM pPA3JIMYHBIX BEIIECTB W MPUMEHHUM JUIsl IIUPOKOTO Kpyra 3aaad Kak Ha
MIPOU3BOJICTBE U MOHUTOPHUHIE€ OKPY>KAIOWIEH Cpeibl, TAK U B HAYYHO-UCCIIEI0BATEIbCKUX
LEeTsX.

Cmenensv comoenocmu

e OmnwITHBIN 00pa3el mpudopa st COPOIIMOHHOTO aHAIN3a Ia30B;

e OmnbITHBIE 0031kl MOKPHITUIA 3JIEMEHTOB CEHCOPOB C COPOLIMOHHOM aKTUBHOCTBIO K
Pa3IMYHBIM Ta3am;

e [IporpammHoe obecriedeHue Al KOMIBIOTEPHOU 00paOOTKU M aHallM3a pe3yabTaTOB
U3MEpPEHUM.

Ilpeonazaemca: U3roToBIeHNE U Mepeaaya npruodopa, o0ydeHue mepcoHana, U3roTOBICHNE
Macc-4yBCTBHUTEIIFHBIX CEHCOPOB Ha OCHOBE KBApIIEBBIX PE30HATOPOB C COPOLIMOHHO-
CEJIEKTUBHBIMU HAHOKOMITO3UITMOHHBIMU METAJUT-COJICPKAIIMMH TTOJIMMEPHBIMU MTOKPBITUSIMHU.

©CoNRWNE
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HARDWARE AND SOFTWARE COMPLEX AND MASS-SENSITIVE SENSORS,
USING NANOCOMPOSITE METAL-CONTAINING POLYMER COATINGS AS 1
ACTIVE ELEMENTS FOR GAS ENVIRONMENT IDENTIFICATION

Application

The device of sorptive analysis can be
applied for quantitative express reco-
gnition of the presence of air-pollutants.
The basis of the device consists of the array
of mass-sensitive sensors made from
quartz resonators with sorptive-selective
nanocomposite metal-containing polymer
coatings. In case of the presence of the
corresponding substances in the gas which
surrounds the sensors they are absorbed by
surface of the sensors, and as a result of this
process their resonance frequency is changed.

The data of the resonance frequency changes are computer processed and compared with
the values saved at the databases for various gases.

Main characteristics:

Number of measuring channels — 8

Type of sensor elements — quartz resonators with frequency 6 - 12 MHz
Main relative error of frequency measurement — 0.01 %
Alternating-current power supply 220 Volt 50 Hz

Power consumption — less than 10 watt.

Continuous operation time — 24 h.

Dimensional specifications of the device 300 x 200 x 75 mm.

The mass of the device no more than 500 g.

Sensitivity to ammonia vapor 1-19 ppm.

Advantages:

The device makes it possible to register simultaneously up to 8 different impurities in the
surrounding air with high frequency 0,01 %. Due to the detachable construction of the
elements of the sensors the device can be easily modified for concentration identification of
different substances and applied for a wide range of tasks at manufacturing and environment
monitoring, for scientific-research aims.

Degree of product availability

e The sample of the device for sorptive gas analysis;

e The sample coatings of sensor elements with sorptive activity to different gases;

e The software for electronic data processing and measurement analysis of the results.

We offer the following operations: fabrication and transfer of the device, personnel
training, manufacturing of mass-sensitive sensors based on quartz resonators with sorption-
selective nanocomposite metal-containing polymer coatings.

CoNOORWNE
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MPUBOP JJ1 U3MEPEHUS TOBEPXHOCTHOM SHEPTUU TBEPIBIX TEJI

1 Hasnauenue
[Tpubop ans mM3MepeHHs NMOBEPXHOCTHON 3HEPIHU TBEPABIX TEN MpEAHA3HAYEH IS
ONpeNeleHNuss  CTENeHW  aKTUBAlMM, MOAU(PHUIMPOBAHUSA, AJTr€3UOHHBIX  CBOWCTB,
CMauMBaE€MOCTH, IMOBEPXHOCTHOM SHEPTUH, MOBEPXHOCTHOI'O HATSKEHHUS, IIEPOXOBATOCTU
TOHKMX CJIOEB M IIOKPBITUII Ha MOBEPXHOCTH IOJIMMEPHBIX, MOJYNPOBOAHUKOBBIX
- - wawy  MaTEpUAJIOB IIyTEM U3MEPEHUS KPacBOro
) | yrna cmaunBaHus.
Memoouka uzmepenusn
OcHoBaHa Ha HM3MEPEHHH KpaeBOIO
| | yIyia cMaYMBaHUs XKUIKOCTU Ha TPAHULE
\ paszzena 3-X cpeq raz-xKHuJIKOCTb-TBEpAOE

Voo
¥

g

3,03 [ 83,39 il 84,01 teno.  JKuakoctb  (UKCHPOBAHHOTO
e Ifu — | oovema (1-10 Mxm) mamocmres  Ha
R IE——1 s w‘\"'Q.;;' UCCIEAYEMYIO TOBEPXHOCTb. 3axBaT H
L S E— (V)
2 © | pacmo3HaBaHme  JeXamel ~ Karam
OxkHo npozpammuvl asmomamudecKkoco onpedeﬂenuﬂ HpOXOI{}IT B aBTOMAaTHYCCKOM pe)KI/IMe. B
Wi dKP“e‘;‘;EOJ’Zﬂa CM“‘;”‘*“”{:”/ i pEaIbHOM  BPEMEHHM  OTOOpaXKaroTcs
indow rogram for automati

oworthe program Tor automatic OCHOBHBIE ~T'€OMETPHYECKHE XapaKTe-

determination of the contact angle .
PUCTHKM  KaIUlu: KpacBoOM  yroia

cCMa4duBaHUA, BBICOTA, rprHa  Kalllu. Ha ocHoBanumu IMOJYUCHHBIX  JAaHHBIX
PAaCCUUTBIBAOTCA Ba)KHEHUIIINE mapaMCeTpbl IMOBCPXHOCTHBLIX CJIOCB: CTCIICHb AKTHBAIIUH,

MOIU(HUUMPOBAHNUS, aArC3HOHHBIC OcHogHble XapaKmepucmuku
CBOMCTBA, IOBEPXHOCTHAS DHEPIHs, | Pasmeps o6pasua, MM 200x100
IIOBEPXHOCTHOC HATSKCHUE. WuTepBan uaMepeHns KpaeBbIX yIioB, 5-178

Oonacmo npumenenus rpan

MosxeT NpHMeHAThCA B ydeh- TouHOCTH H3MEPEHUS KPACBBIX YTIIOB, 0.1
HBIX, HAYYHO-HCCJIEOBATENbCKUX |Lon

WNuTepBan usmepeHus 0.5-500

Hemwix, a  TaKkke B MHKPO MTOBEPXHOCTHOTO HAaTsDKEHUs,, MH/M

DJIEKTPOHUKE, TNHINEBOM, JIAKO- | Opmuueckasn cucmema

KPaco4HOH,  (hapMareBTUICCKON, | Oppexrus JUTMHHO(OKYCHBIN | 16x
KOCMETHYCCKAsl  MPOMBILIICHHOC- | Cucmena pacnosnasanue
Tv, OITHUKE, TICYaTHOM JICJIC. Yacrora pacro3HaBanusi, 11 0.01-1
Cmenenv 2comosnocmu: DopmaT coxpaHseMbIX H300pakeHUH ipg, png
e OnbITHBIN 00pa3ew IprUOOPa; | BerpoeHHAs BOSMOKHOCTH
° HpOIpaMMHOG 06ecnequHe KOPPCKIUU APKOCTHU, KOHTPACTHOCTH, HWHTCPAKTHBHAA
IUIsL KOMIBIOTEPHON 00paboTku u | 1APAMCTPOB PAcTO3HABAHMA
o OT4er pacro3HaHHBIX JaHHBIX ASCII, ANSI
aHaJIn3a pe3yJIbTaTOB UBMCPCHHUU. v
Unrepdetic USB
Ilpeonazaemcs N3roTOBJICHUE U
epemada  IpHGODA S Hudposas kamepa 0.3 M, CMOS,
pea proopa, ¥y Buzeo 640x480 30fps
HEpCoOHAIA. Cucmema 0o3uposanus
Ob6vem 0.5-10 mxu
Iar no3upoBaHust 0.1 mxn
To4HOCTh 103UpPOBAHUS He xyxe 4 %

-——— "
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DEVICE FOR MEASURING THE SURFACE ENERGY OF SOLID BODIES

Application 1

The device for measuring of the surface energy
of solid bodies is used to define the activation
degree, modification, adhesion properties,
wettability, surface energy, surface tension,
roughness of thin layers and coatings on the surface
of polymers, semiconductor materials by contact
angle measurement of wetting.

Measuring technique

It is based on the contact angle measurement of
wetting on demarcation line of 3 mediums gas-
liquid-solid. A fixed size liquid (1-10 microliter) is applied to the surface explored. A drop is
entrapped and detected on the surface automatically. At the real-time mode the main
geometric characteristics such as limiting wetting angle, height, width of a drop are displayed.
On the basis of the received data the vital parameters of surface layers (degree of activation,
modification, adhesiveness, surface energy, and surface tension) are computed.

Application area

Can be applied for academic and research purposes, as well as in microelectronics, food,
paint and varnish industry, pharmaceutics, beauty industry, optics and printing.

Characteristics

Sample size, mm 200x100

Contact angle measurement span , grad 5-178

Contact angle measurement accuracy, grad 0.1

Surface tension measurement span, mN/m 0.5-500

Optical system

Long-focus lens 16x

Recognition system

Recognition frequency, Hz 0.01-1

Saved data format jpg, png
Embedded function of adjusting djust brightness,

contrast and recognition parameters interactive
Recognized data report ASCII, ANSI
Inetrface uUSB

Digital camera 0.3 Mp, CMOS, video 640x480 30fps
Dosing sytem

Volume 0.5-10 microliter
Dosing step 0.1 microliter
Dosing accuracy Not less than 4 %

Degree of product availability:
e The sample of a device;

e Software for computer processing and analysis of the results.
We offer production and transfer of the device, personnel training.

=== =y S
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OBOPYJOBAHME /151 HAHECEHUA MOKPBITUI HA OCHOBE
INOJIMMEPOB, COAEPKAIINX HAHOYACTHUILBI METAJIJIOB U
AHTUBUOTHUKOB

Hasnauenue

BakyyMHas ycTaHoBKa NpeaHa3HaueHa i MOJYYeHUS aHTUOAKTEPHATbHBIX TOKPBITUI
Ha U3JENUSIX MEIULIMHCKOTO Ha3HAYEHUSI.

B kagectBe aHTHOAKTEpHaTbHOTO KOMIIOHEHTA HCIONB3YIOTCS  HAHOYACTHUIIBI
ONmaropofHbIX ~ METAJUIOB H  JICKAPCTBEHHBIE  COeAWHEHUS  (aHTHOAKTepHaIbHBbIC
XUMHOIIpEnapaThl, aHTUOMOTUKH, aHTU(DYHTAIbHBIE TIPETapaThl).

Ucnonb3oBanne pa3auyHbIX [OJMMEPHBIX MAaTpULl TO3BOJIAET KOHTPOJIMPOBATH
BBICBOOOXK/IEHHE aHTUMUKPOOHOT0 IIpenaparta u3 00bEMa NOKPHITHUSL.

Komnnekmayua ycmanogxku:

e VYCTpOHCTBO 3JEKTPOHHO-IYYEBOIO JHUCIEPTUPOBAHUSA  MOJUMEPOCOAEPIKALIUX
MaTEepHaIOB B BAKyyMe.

e YAG:Nd®* nasep a1 ucnapeHus: Iu31eKTPUKOB.

e VrmpaBieHHe BaKyyMHOW YCTAaHOBKOM M TEXHOJOTMYECKHMM IIpolleccoM Ha 0aze
KoHTpoJuiepa Siemens Simatic S-1200.

Ilpeumywecmea:

Msbl ucnonb3yeM B HaIIMX YCTAHOBKAax COOCTBEHHbIE pa3pabOOTKH, CBSI3aHHbBIE C
IEKTPOHHO-TYYEBBIM  TUCHEPTUPOBAHMEM  IOJMMEPHBIX MaTEpHANIOB, CHELHUAIBHO
pa3paboTaHHbIE U aaTHPOBAHHBIE CUCTEMbI KOHTPOJISI CKOPOCTH POCTa IOKPBITUH, a TAKXKe
KOMIUIEKTYIOIINE MPOU3BOACTBA MHUPOBBIX JIMJIEPOB B OOJACTH BaKyyMHBIX TE€XHOJOTUU
OCAKIEHUS TOHKUX TMOKPBITHI. OJIEMEHThl BAaKyyMHBIX CHCTEM OTJIMYAIOTCS BBICOKOU
Ha/IeKHOCTBIO HCIIOJIHEHUS U MTO3BOJISAIOT paboTaTh ¢ MAKCUMaJIbHBIMUA MHTEPBAIAMU MEXKTY
TEXHOJIOTUYECKUM 00cmyKuBaHUeM. WHIMBHUIyalbHBI HOJIXOJ K pEUIeHHIO 3a1ad Mo

Ka)KJJOMY IIPOEKTY.

Ilpeonazaromcs creoyrujue
6UObI COMpPYyOHUUeCmea:

e PazpaboTka,  HM3rOTOBIICHHE,
MOoCTaBKa, IIe(-MOHTaX, HaJaJKa,
HAaCTpOMKa M  TrapaHTUHHOE U
nocjerapanTuiiHoe  00CIy>KUBaHUE,
MOJIEpHU3allUg ~ UMEIoLerocs  Ba-
KYYMHOTO 000py/I0BaHUs.

e Oxa3aHue VHXAPUHTOBBIX
YCIIYT: IIPOBEJICHUE Hay4HO-
HCCIIeIOBATENbCKUX,  KOHCTPYKTOP-
CKUX, TEXHOJIOTHYECKUX padoT, ajamn-
TalusT U ONTUMHU3AIMUSA BaKyyMHO-
IJIa3MEHHBIX TEXHOJOTHM K 3ajadyam
MoTpeOuTers.

BT N p— .
EKCAH/IP BTAIMMUPOBHY, IMPEKTOP ®H3MKO-XHMHUECKOLO HAYHHO:
C/IEJOBATE/IbCKOTO MHCTUTYTA, YJIEH-KOPPECNOH/IEHT HAH BEJIAPY.CH
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EQUIPMENT FOR DEPOSITION OF POLYMER-BASED COATINGS
CONTAINING NANOPARTICLES OF METALS AND ANTIBIOTICS 1

Application

Vacuum equipment can be applied for
deposition of antibacterial coatings on medical
devices. Nanoparticles of noblemetals and
drug compounds (antibacterial chemothe-
rapeutic agents, antibiotics, antifungal drugs)
are applied as an antibacterial component.
Application of various polymer matrixes
provides control of an antimicrobial drug
release from the volume of the coating).

Parts identification:

o E-beam dispersion device of polymer-
containing materials in vacuum;

o YAG:Nd** laser for evaporation of
dielectrics;

) Management of vacuum assembly and
technological process on the basis of the controller Siemens Simatic S-1200.

Advantages:

We use our own developments related to E-beam dispersion of polymer materials,
specially developed and adapted coating growth control systems, as well as components of
world leaders in the field of vacuum deposition of thin coatings. Elements of vacuum systems
are characterized by high reliability of execution and allow working with the maximal
intervals between technological services. We provide an individual approach to solving
problems for each project.

We offer the following cooperation:

e Development, manufacturing, delivery, installation supervision, adjustment,
equipment settings, warranty and post-warranty service, modernization of installed vacuum
equipment;

e Engineering services: carrying out research, design, technological works, adaptation
and optimization of vacuum-plasma technologies in accordance with the consumer’s
purposes.

JALEXANDER'ROGAGHEV; DIREGTOR OF PHYSICO-CHEMICAL RléSfM A/NDs ;
CORRESPONDING MEMBER OF THE NATIONAL ACADEMY OF SCIENCES” :
OE THE REPUBLIC OF BELARUS, DOCTOR OF CHEMICAL SCIENCES, PROFESSOR
tel. +(375 232) 50-38-03, fax +(375 232) 51-00-77, e ‘ e
~ e-mail: rogachevav@mail.ru, http://nis.gsu.by .
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TEXHOJIOTI'USI HOHHO-IIVIASBMEHHOI'O A3OTUPOBAHUSA

1 Ilpumenaemca Ha aBTOMOOWIBHBIX, TPAKTOPHBIX, MAaIIMHO-CTAHKOCTPOUTEIbHBIX
3aBOJaX, 3aBOJax II0 IIPOM3BOJICTBY CEJIBCKOXO3SMCTBEHHON TEXHUKH, HACOCHOTO U
KOMIIPECCOPHOTO  00OpYJIOBaHMS,  ILIECTEPEH,  MOAIIMIIHUKOB  JUISl  IOBBILICHUS
U3HOCOCTOMKOCTH M MHUKPOTBEPAOCTH, YTO CIIOCOOCTBYET YBEJIMYEHHUIO CPOKa CIIYKOBI
U3JEINS.

Ocobennocmu mexnonozuu

Nonno-nnazmennoe azoruposanue (UI1A) — 370 pa3HOBUIHOCTh XUMUKO-TEPMHUECKON
0o0paboTKM JeTasiedl MallMH, WHCTPYMEHTa, IUTAMIIOBOM M JIMThEBOM OCHACTKH,
obOecnieunBaromas AU(Py3MOHHOE HACHIIIIEHUE TOBEPXHOCTHOTO CJIOS CTajld a30TOM.
CyTbh MIOHHO-IIJIA3MEHHOI'O  a30TUPOBAHUS
3aKjoyaercs B TOM, 4TO  JeTajb £ 2SI
oOpabaTbIBaeTCsi B BAaKyyMHOM Kamepe
KOHUEHTPUPOBAaHHBIM ~ IIOTOKOM  HOHOB
azoTa. 910 obecneynBaeT (OpMHUPOBAHUE HA
MIOBEPXHOCTH  M3JAENUsA  a30TUPOBAHHOIO
closl,  yJAy4dlIalOUIero  MOBEPXHOCTHBIE
XapaKTepUCTUKU  H37enus  (TBEpIOCTb,
U3HOCOCTOMKOCTb). TexHomoruueckumMu
¢dakTopamu, BIMAIOIUMH Ha 3PPEKTUBHOCTH HOHHOTO Aa30THPOBAHMUSA, SBISIOTCS
TeMIiepaTypa mnpouecca, NpOoAOHKUTEIbHOCTh HACBIIEHUS, AABJICHHE, COCTaB U PACXO]
paboueii ra3oBoit cmecH.

Ilpeumywiecmea u mexnuueckue xXapaxKmepucmuxu

e Bricokas NoBEpXHOCTHAsI TBEPAOCTh a30TUPOBAHHBIX JETajleil (3HaUEHUE TBEPIOCTH
3aBUCUT OT MCXOJHOM TBEPAOCTH cIuiaBa, Hampumep i cranu 12X18H10T npoucxonut
yBeJIMYeHHEe MUKPOTBEPIOCTH B 1,5 paza);

e OrtcyrcTBHUe AehopMaIuy AeTaneu mocie 00padboTKH;

e [loBbiuleHHEe  mpenena  BBIHOCIMBOCTU C  YBEJIIMUEHUEM  M3HOCOCTOMKOCTH
00paboOTaHHBIX JCTaNECH;

e bonee Hu3kas temmneparypa npouecca, ogarogaps yemy y o0padbaTbIBaeMbIX JieTanei
OTCYTCTBYIOT CTPYKTypHbIe u3MeHeHus (1o 250 °C);

Koppo3nonHasi CTOUKOCTB;

Bo3MoxHOCTE 00pabOTKH IITyXHX U CKBO3HBIX OTBEPCTHUH;

CoxpaHeHue TBEpAOCTH a30TUPOBAHHOTO CJI0s nocie Harpesa a0 600 - 650 °C;

OTcyTcTBHE 3arpsi3HEHUSI OKPYIKAOILIEH Cpeibl.

-_— = =
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ION-PLASMIC NITRIDING TECHNOLOGY

It is applied at automobile, tractor, machine building and cutting tool plants, farming 1
machine plants, plants producing pump and compressor equipment, gears, bearings to
increase wear resistance and microhardness, which contributes to an increase in the service
life of the product.

Technology characteristics

lon-Plasmic Nitriding (IPN) is a variety of chemical and thermal surface treatment of the
machine components, tools, stamp and cast equipment which provides diffusion saturation of
the steel surface layer with nitrogen. The essence of ion-plasma nitriding lies in the fact that
the detail is processed in a vacuum chamber by a concentrated stream of nitrogen ions. This
process ensures the formation of a nitrided layer on the surface of the product, which improves
the surface characteristics of the product (hardness, wear resistance). Technological factors
affecting the efficiency of ion nitriding are the process temperature, duration of saturation,
pressure, composition and flow rate of the working gas mixture.

Advantages and technical characteristics

e High surface solidity of the nitrided components (solidity value depends on the initial
solidity of the alloy, for example for steel 12X18H10T microsolidity increases up to
1.5 times);

e Deformation absence after processing;

e Rise of the endurance limit with the increase of wear resistance of the processed
details;

e Lower process temperature leading to the absence of the structural changes of the
details processed (up to 250°C);

e Corrosion resistance;

e Possibility of processing of reach-through and blind holes;

e Solidity confirmation of the nitrided layer after heating to 600-650°C;

e Zero environment pollution.

ALEXANDER'ROGACHEV, DIRECTOR OF PHYSICO- CHEMICAL RESEARCH AN‘D~D£VEI'.\0PME Nl [[IBE[WEE,
CORRESPONDING MEMBER OF THE NATIONAL ACADEMY OF SCIENCES %4 S
OE THE REPUBLIC OF BELARUS, DOCTOR OF CHEMICAL SCIENCES, PROFESSOR =

tel. +(375 232) 50-38-03, fax +(375 232) 51-00-77,
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OBOPYJOBAHME JJ11 HAHECEHUA U3HOCOCTOMKUX MMOKPBITUI

1 HA OCHOBE YIJVIEPOJIA, METAJIJIOB U UX HUTPUAOB, U KAPBU/1I0OB
Hasznauenue
Bakyymnas YCTaHOBKa

npeaHa3sHaueHa Ui I[TOJTyYEHHUS
TBEPJIBIX «aJIMa30I10100HBIX»
moKpbITHiA, a Tak ke TIN, TIAIN,
TiCN, TIAICN, CrN, CrTiN,
ZrN, AlZrN, AITiZrN, wu
CBEPXTBEPIBIX  HAHOKOMIIO3H-
IHOHHBIX MMOKPBITHH TaKUX Kak -
TiN-SisNs-TiSia.

Komnnekmayua ycmanogxku:

e J[Ba MCTOYHMKA METAJUIMYECKOM IUIa3Mbl C 3JIEKTPOMAarHUTHOM cemapaiuei Iias-
MEHHOT0 MOTOKaA.

e lIMIynbCHBIN reHepaTop yrJIEpOAHON IIa3MBl.

e YAG:Nd®* nasep a1 ucnapeHus: Iu3JIeKTPUKOB.

e VrmpamieHHe BaKyyMHOW YCTAaHOBKOM W TEXHOJOTHYECKHMM IIpolieccoM Ha 0ase
KoHTpoJuiepa Siemens Simatic S-1200.

Ilpeumywecmea:

MakcumainbHas KOMIUIEKTAIUsl 00OpY/I0BaHUS 32 pa3yMHble JAeHbIU. MHAUBUIYyaIbHBIN
MOAXOJ K PEHIeHUI0 3a7ad M0 KakIoMy mpoekTy. CoBpeMeHHas KOMIUICKTalus,
aBTOMATH3UPOBAHHAsT CHUCTEMa yIOpaBJICHUS OOOPYJOBAHUEM U  TEXHOJOTHUYECKUM
mporieccoM. MblI HCIOJIB3yeM B HAlllMX YCTAHOBKaX caMmble HOBEHWIIHE pa3pabOTKU U
KOMIUIEKTYIOIINE MPOW3BOACTBA MHUPOBBIX JIMJIEPOB B OOJACTH BAaKYyMHBIX TEXHOJOTHUU
OCXKJICHHS] TOHKUX TIOKPBITUM.

Ilpeonazaomcs cnedyrouwgue 6uobvl COmpyoHudecmea:

e Pa3paboTka, HW3TrOTOBJEHWE, IIOCTaBKa, IIep-MOHTaX, HalagKa, HACTpOWKa |
rapaHTUHHOE U MOCJIETaPAHTUIHOE 00CITYKUBAHNUE;

e O(OxazaHue WHXUPHUHTOBBIX YCIyr, B TOM UHCIE: TIPOBEJACHUE HAYYHO-
HCCTIEIOBATENIBCKUX, KOHCTPYKTOPCKUX, TEXHOJOTUYECKHUX paboT MO BaKyyMHBIM
TEXHOJIOTUSIM U 000PYOBAHHUIO IPUMEHHUTEIHHO K YCIIOBHUSIM MOTPEOUTETIS.

-——= -
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JOKTOP XMUMUYECKHUX HAYK, TPO®ECCOP,
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DEVICES FOR DEPOSITION OF WEARPROOF COATINGS BASED ON
CARBON, METALS AND THEIR NITRIDES AND CARBIDES 1

Vacuum assembly is used to produce solid "diamond-like" coatings, as well as TiN,
TiAIN, TiCN, TiAICN, CrN, CrTiN, ZrN, AlIZrN, AITiZrN, and extra-hard nanocomposite
coatings, such as TiN-SisN4-TiSi>.

Parts identification:

e Two sources of metallic plasma with electromagnetic separation of plasma stream;

e Animpulse generator of carbon plasma;

e YAG:Nd* laser for evaporation of dielectrics;

e Management of vacuum assembly and technological process on the basis of the
controller Siemens Simatic S-1200.

Advantages:

Maximum set of equipment for reasonable price. Individual approach for solving problems
of each project. Up-to-date setup, automated control system for equipment and technological
process. We use the latest developments and components of world leaders in the field of
vacuum deposition of thin coatings in our products.

We offer the following ways of cooperation:

e Development, production, supply, installation supervision, adjustment, equipment
settings, warranty and post-warranty service;

e Engineering services, such as: research, design, technological works on vacuum
technologies and equipment in accordance with the consumer’s purposes.

ALEXANDERIROGACHEV,DIRECTOR OF PHYSICO-CHEMICAL RESEMA/I\ID? :
GORRESPONDING' MEMBER OF THE NATIONAL ACADEMY OF SCIENCES” :
OE THE REPUBLIC OF BELARUS, DOCTOR OF CHEMICAL SCIENCES, PROFESSOR —
tel. +(375 232) 50-38-03, fax +(375 232) 51-00-77, e
e-mail: rogachevav@mail.ru, http://nis.gsu.by '
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MOJUPUKALIMSA PE3UHOTEXHUYECKUX U3AEJIAN
1 C OEJbIO TPUJAHUA UM AHTUDPPUKIIMOHHBIX CBOUCTB

Ilpumensiemca B YINIOTHUTENBHBIX Y3JIaX THUIPO- IHEBMO- TOIUIMBHBIX CHUCTEM
aBTOTPAKTOPHOU TEXHUKH, CTAHKOCTPOCHHUH, YCTPOICTBAX aBTOMATUKHU, TOUHON MEXaHUKH.

Ocobennocmu mexnonozuu

O06paboTka u3iennii ¢ IpUMEHEHUEM TpeIylaraéMoi TEXHOJIOTUU OCYIIIECTBIISIETCS ITyTeM
HaHECEHMS Ha IOBEPXHOCTh PE3NHOTEXHUUECKUX U3 METOAaMU IJ1a3MOXUMHUHU TOHKOTO
KOMIO3HUIMOHHOTO MOJIUMEpPHOro ciios TommuHon 0,1-2,0 mxm. TlokpeiTus HaHOCATCS Ha
OyTaaueH-HUTPUIIbHBIE, CHJIIOKCAHOBBIC W JIPYTUE THUIIBI PE3UH C IEIbI0 YBEIUYEHUS CPOKa
CIIy’)KObl PE3WHOTEXHUYECKUX U3JIEIUH M CTOMKOCTHM K HETraTUBHOMY BO3JCHCTBUIO
arpecCUBHBIX CpeJl.

Ilpeumywiecmea u mexnuuecKue XapaKmepucmuKku:

e CHmxenue kodpduurenra tpenus B 1,5-4 pasa.

e (CHIXEHHE U3HOCA U «3aJUIAHUS K COMPSKEHHON MTOBEPXHOCTH.

o CHmwkeHrne HaOyxaHUsT MOJIU(MUIIMPOBAHHBIX PE3WH IMPHU paboTe B Cpelie TOIUIUB H
Mmacein B 2-6 pas.

e VBenuyeHHe cpoka CirykO0bl MOJIU(ULIMPOBAHHBIX PE3UH 110 6 pas.

o TexHonorus  MOAMPUIUPOBAHUS  PE3UHOTEXHUYECCKUX  HWBACIUM  SBISCTCS
JKOJIOTUYECKH YUCTOM.

TexHonorus pazpadoTtana YupexaeHueM o0pazoBaHus «['OMenbCKuil rocy1apCTBEHHBIN
yHuBepcuTeT uMeHu Ppaninucka CKOPHUHBD COBMECTHO € YUpexXAeHHeM 00pa3oBaHUS
«benopycckuil ToCy1apCTBEHHBI YHUBEPCUTET TPAHCIIOPTAY.

-——— "
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MODIFICATION OF RUBLER-TECHNICAL ARTICLES FOR APPROPRIATION
OF ANTIFRICTION PROPERTIES 1

Can be used in sealing units of
hydro-pneumatic-fuel systems of
automotive engineering, machine-
tool construction, automation
devices and fine mechanics.

Technology characteristics

Processing of the articles with
application of the offered
technology is carried out by
applying of a composite polymer
layer (0.1 — 2.0 um) on the surface
of rubber-technical articles using methods of plasmochemistry. The coatings are applied to
butadiene-nitrile, siloxane and other types of rubbers in order to increase the service life of
rubber-technical products and their resistance to negative effects of aggressive media.

Advantages and technical caharaqcteristics:

e Reduction of coefficient of friction to 1.5-4 times.

e Reduction of wear and "sticking" to the mating surface.

e Reduced swelling of modified rubbers when working in a fuel and oil environment —
2-6 times.

e Extended service life of modified rubbers up to 6 times.

o Modification technology for rubber-technical articles is ecologically pure.

The technology is developed by the educational institution Francisk Skorina Gomel State
University in cooperation with the educational institution Belarusian State Transport
University.

DIRECTOR OE PHYSICO-CHEMICM!{I\I‘PE E
CORRESPONDING MEMBER OF THE NATIONAL ACADEMY OF SCIENCES\» ~

OFE THE REPUBLIC OF BELARUS, DOCTOR OF CHEMICAL SCIENCES, PROFESSOR,
tel. +(375 232) 50-38-03, fax +(375 232) 51-00-77,

e-mail: rogachevav@mail.ru, http://nis.gsu.by
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TEXHOJIOT'USI MOAJUPUITUPOBAHUSA U BOCCTAHOBJIEHUA
1 SJIEMEHTOB TOIIJIMBHOU AIIITAPATYPbI

Ilpumensemcsa B >3IEMEHTAX TOIUIMBHBIX
CUCTEM  aBTOTPAKTOPHOM  TEXHHMKH, IS
YIOPOYHEHHUs] IUIYHXEPHBIX IMap TOIUIMBHBIX
HACOCOB Ju3eJel, Uri1 OPCYHOK.

Ocobennocmu mexunonozuu IlnmynxepHsie
napbl M pacHbUIUTENd (POPCYHOK MpEACTaB-
JSI0T cOOOM Mpelu3MOHHBbIE Mapbl TPEHHUS.
PaGoueii cpemoil sl Takux map TPEHHUS
ABIIAETCSA JU3EIBbHOE TOIUIMBO, KOTOPOE UMEET
B 300 pa3 Ooyiee HU3KHE TPUOOTECXHHYECKHE
XapaKTEPUCTUKH IO CPABHEHHUIO C MaclaMH.
[Ipn wuccnenoBaHuu OONBIIOTO KOJMYECTBA IUIYHKEPHBIX Map TOIUIMBHBIX HAcOCOB
BBISIBJIEHO, YTO HAMOOJIBIINN U3HOC MMOBEPXHOCTH IUTYH)KEpa HAOJI01aeTCsl Ha €ro roJIOBKE
CO CTOPOHBI, IPOTHBOIIOJIOKHOM paboueil oTcedHON cnupaiu, B 30HE, Ille BO3JeicTBHE
MaKCUMAaJIbHBIX TNPUKUMAIOUIMX YCWIMM yJapHOro XapakTepa HakjlIaJbIBaeTcs Ha
BO3JIEHCTBUE ABMKECHUS IIYH)KEpA C MAaKCUMaJIbHOM CKOPOCTHIO.

Ha nHopmanbsHO paboTaronmx yyacTKax HPeLUU3UMOHHON MOBEPXHOCTU IUTYHXKEPOB M UIJI
pacnbuinTenelt pUKCUPYIOTCS TOHKHE CJI0U, OpPUEHTUPOBAHHbIE IO HATIPABJICHUIO IBUKEHHUS,
3aUKCUPOBAHBI MHOTOUYMCJIEHHBIE CIIy4al CpbIBa TBEPABIX YACTUI[ BTOPUYHBIX CTPYKTYpP
TPEHHUs CIOKHOTO COCTaBa cofiepkKaiux cepy, pochop U Ipyrue 3j1eMEeHThl, UMEIOIUXCS B
npucagkax. T 4acTUIbl aOpa3uBHO U3HAIIMBAIOT paboure MOBEPXHOCTH MPEIU3UOHHBIX
netaneil. B pesynpraTe H3HOCA U3MEHSAETCS MUKPOpEIbed MOBEPXHOCTH, POSBISAIOIIUNCS B
BUJIE 33JUPOB, MPOAOIBHBIX OOpO3J C pBaHBIMH KpasMmu. M3HOC Takoil pa3HOBUAHOCTH
HaOMIoZaeTcs y IOBEPXHOCTEH CIeAYIOUIMX JeTajeil: ydacTOK TOJIOBKU IUTYHXKepa,
PacCIOJIOKEHHBIN NIPOTUB BIIYCKHOTI'O OKHA I'MJIb3bl — 30Ha BOKPYT BIIyCKHOI'O OKHA TMJIb3bI.
Pa3paboTanHasi TEXHOJIOTHSI OCaXKJIEHUS MHOTOCIONHBIX MOKPBITMM Ha OCHOBE yTJepoja
MO3BOJISIET YBEJIIMYUTh PEeCypc padOThl 3JIEMEHTOB TOIUTMBHBIX CHCTEM 3a CUET CHIDKECHUS
KOO(QQUIMEHTOB TPEeHMs, HW3HOCA U YIOPOYHEHHUS KOHTAKTHUPYIOUIUX MOBEPXHOCTEH.
B03MOXHO oOcaxaeHHe BHEIIHEro CJIosi Ha OCHOBE (TOopHojuMmepa C LeNbl0 MpUIaHus
cucteme rufpooOHBIX CBOWCTB B Cpejie Macel U TOIUIUBA.

Ilpeumywiecmea npumenenusn pazpadomanHvlxX ROKPLIM UL

e VYBenuueHue pecypca paboTsl OoJiee 4eM B TpH pasa.

e Bricokas mpoTuBo3aanpHasi, abpa3uBHasi CTOWKOCTH Map TPEHHUS.

e Oo6nanaer ruapodoOHbIM dh(PeKToM B cpejie Maces U TOILIMBA.

e DKOJIOTMYECKH Oe30macHasi TEXHOJIOTHS.

Ilapamempol nokpoimuii

e Tommunaa nokpertaii 0,5-1,5 MkM.

e Tsépmocts 1o 25,0 I'Tla.

-_— = =
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TECHNOLOGY OF MODIFICATION AND RECOVERY OF THE ELEMENTS
OF FUEL INJECTION EQUIPMENT 1

Applied in the elements of fuel injection systems of automobile, to strengthen plunger
pairs of fuel pumps of diesel, needles of atomizers.

Technology characteristics Plunger pairs and injector spray nozzles are precision pairs of
a friction. The working medium for these pairs of a friction is diesel fuel, having 300 times
lower tribotechnical characteristics compared to oils. In the study of a large number of plunger
pairs of fuel pumps, it was found that the greatest wear of the plunger surface is observed on
its head from the side opposite to the working cut off spiral in the zone where the impact of
the maximum pressing forces of impact character is superimposed on the action of the plunger
movement at maximum speed.

On normally working sections of the precision surface of the plungers and spray needles,
thin layers oriented along the direction of motion are fixed, and numerous cases of failure of
solid particles of secondary friction structures of complex composition containing sulfur,
phosphorus and other elements present in the additives are recorded. These particles
abrasively wear the working surfaces of precision details. As a result of the wear, the surface
microrelief changes, manifested as scoring, longitudinal grooves with torn edges. The wear
of this kind is observed on the surfaces of the following parts: the plunger head section,
located opposite the inlet window of the sleeve - the area around the inlet window of the
sleeve. The developed technology of deposition of multilayer coatings on the basis of carbon
makes it possible to increase the service life of the fuel systems elements by reducing the
coefficients of friction, wear and hardening of the contacting surfaces. It is possible to
precipitate an outer layer based on fluoropolymer in order to render the system hydrophobic
in oils and fuels.

Advantages of the coatings developed

e Increase in the resource of work for more than 3 times.

e High anti-seize, abrasive resistance of friction pairs.

e Hydrophobic effect in oils and fuels.

e Environmentally friendly technology.

Parameters of technology

e Thickness of coatings is 0.5-1.5 um.

e Hardness up to 25,0 GPa.

ALEXANDER'ROGACHEV,IDIRECTOR OF PHYSICO-CHEMICAL RESEARCI—!,AN‘DSD

CORRESPONDING MEMBER OF THE NATIONAL ACADEMY OF SCIENCES~ =
OF THE REPUBLIC OF BELARUS, DOCTOR OF CHEMICAL SCIENCES, PROFESSOR,
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TEXHOJIOTUSI ®OPMUPOBAHUA CYIIEPTUAPO®OBHBIX MOKPHITUH

Ilpumenaemcsa B TEKCTUWIBHOW MPOMBILUIEHHOCTH
(oOpaboTka TkaHedl W O0OyBHW), TPH TPOU3BOJCTBE
{ crekon, Memunuee (oOpaboTka Mra s 3abopa
KpOBH), TIpH 00pabOTKe  IEUTF030COACPIKAIINX
<« MaTepHaJloB.

Ocobennocmu mexnonozuu

CynepruapohoOHBIMA ~ HA3BIBAIOT  MOKPHITHSI,
XapakTepu3yeMble CIeyIOIUMU CBOMCTBAMM: Karlis
BOJIBI 00pa3yeT Ha HUX yrojl cMadnBanus 6omnee 150°,
YTOJ1 CKaThIBAHMS, T.€. YroJl HAaKJIOHA MOBEPXHOCTU K T'OPU30HTY, MPH KOTOPOM Karuid ¢
JIMAaMETPOM 2-3 MM HauMHAEeT CKaThIBATHCS, HE MPEBBIIIACT AecATKa rpaaycoB. OcaxaeHue
TaKUX MOKPHITHMH Ha TKaHU WU O0YBb Hpuiaer 3PQPeKT caMOOYMCTKH MOBEPXHOCTH IpPU
KOHTAKTE C KalIsiMU BOJBI, a (HOpMUpOBaHME HAa TIOBEPXHOCTU CTEKOJ MO3BOJSIET PEIIUThH
npo0yieMy OYMCTKH CTEKON M (acafoB OT 3arpsizHeHuid. Hanecenume cynepruapodoOHbIx
MOKPBITUN Ha MOBEPXHOCTHh Oymaru o0ecrieunBaeT 3PQPeKT BOJAOOTTATKUBAHMS U MIO3BOJISIET
MUHUMU3HPOBATh pa3pyllarolye BO3IeHCTBUS BIaKHOM cpeibl. PazpaboTaHHas TEXHOJIOTUS
3aKo4aeTcs B (OPMUPOBAHMM METOJOM 3JIEKTPOHHO-JIYYE€BOIO JAMCIIEPIHPOBAaHUS Ha
MOBEPXHOCTH  PA3IMYHBIX  MaTepuaioB  TUAPOPOOHBIX  TOKPHITUH HAa  OCHOBE
HOJUTETpapTOPITUICHA, NapauHa UM KPeMHUHOPraHUYeCcKOW cMoubl. Takue MOKpBITHS
oOecrneynBaroT yroy cMauuBanus ot 120 — 160 °.

l'unpodobubie mokpeiTUs co3gatoT yroa Oonbmie 90 rpamycos.
Cynepruapodobusie 6ombiie 150 rpagycos/ Hydrophobic coatings make
an angle more than 90°. Superhydrophobic — more than 150°.

150. 175

Ilpeumywiecmea npumenenus papadomanHvlX ROKPLIMUL

e OOnanarT ruapodoOHBIM 3P PEKTOM.

e Hanecenue nokpsiTuil Ha 11000 MaTepua.

e [Ilpupator LEJII0JI030COIEPKALUM MaTepuagam BOJIOOTTAJIKMBAIOLIME
MPOTHUBOIPUOKOBBIE CBOMCTBA.

e (OOecneunBatoT 3G(HEeKT caMOOUNCTKH MOBEPXHOCTH.

e DKOJIOTMYECKH Oe30macHasi TEXHOJIOTHSl.

Ilapamempol nokpvimuii

e TommuHa nokpbituii 0.5-1.0 MKM.

e VYron cmaumBanus ot 120 — 160°.

EKCAH,[[PJBJIAZE/I/%[NI&P\O\EH‘I, ,Z[I/IPEKTOP <I>I/I31/IKO XUMHYECKOGFO'HAYYHO=
( EﬂOBATEJIbCKOI'O UHCTUTYTA, YIEH-KOPPECIIOHJAEHT HAH BEJIAPY.CH,
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TECHNOLOGY OF FORMATION OF SUPERHYDROPHOBIC COATINGS

Applied in textile industry (processing of 1
fabrics and footwear), in the manufacturing
. L ! of glasses, medicine (treatment of needles
. for blood sampling), treatment of cellulose-
p - e e I Cam YL containing materials.
/ ' ' Technology characteristics
— é \% Superhydrophobic coatings have the
«.,,é following characteristics: a drop of water
J -.- ,,"' 0 Y " forms on the coating an angle of wetting of
more than 150°; a rolling angle, i.e. the
angle of inclination of the surface to the
horizon, at which a drop with a diameter of 2-3 mm begins to slide, does not exceed a dozen
degrees.
Deposition of these coatings to fabrics or footwear gives the effect of self-cleaning of the
surface when contacting with water droplets, and formation on the surface of the glass allows
to solve the problem of cleaning glass and facades from contamination. Application of
superhydrophobic coatings to the paper |
surface provides a water repellent effect =
and minimizes the destructive effects of .
humid environment. The developed
technology includes formation by the
method of electron beam dispersion on
the surface of various materials of
hydrophobic  coatings based on
polytetrafluoroethylene, paraffin or
silicone resin. Such coatings provide a
wetting angle of 120-160 °.

Advantages of the coatings developed

Hydrophobic effect.

Can be applied to any material.

Impart water-repellent antifungal properties to cellulose-containing materials.
Provide the surface self-cleaning effect.

Environmentally friendly technology.

Parameters of technology

e Thickness of coatings — 0.5-1.0 um.

e Angle of wetting is from 120 — 160°.

OE THE REPUBLIC OF BELARUS, DOCTOR OF CHEMICAL SCIENCES, PROFESSOR ”
tel. +(375 232) 50-38-03, fax +(375 232) 51-00-77,
e-mail: rogachevav@mail.ru, http://nis.gsu.by
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ABPA3UBHbBIA UHCTPYMEHT

Ha3nauenue

Ucnonwszyerca ana oOpabOTKH  BHYT-
PEHHUX OTBEPCTUH W HAPYXHBIX TPYIHO-
JOCTYIHBIX MOBEPXHOCTEH METaNIMYECKUX U
HEMETANTMYECKUX ~ MaTepuayioB  (pe3uHBbI,
MPOOKH, KOXW, BOWJIOKA, MSATKUX TOPHBIX
MOPOJ U JIp.), KOTOPBIE WK COBCEM HE MOTYT
0o0pabaTeIBaTbCs OOBIYHBIMU KpYyraMu, WU
obOpabarteiBaroTCs 110X0. M3rotaBmuBaeTcs ¢
MPUMECHEHHEM HOBOTO HKOJIOTUIHOTO
BBITOPAIOIIIETO MOPO0OpazoBaTes.

Ilpeumywecmea

e VYBenu4yeHHe CTOMKOCTH U PexyIei crnocoOOHOCTH NUTH(OBAIBHBIX TOJIOBOK U KPYT'OB
3a CYET NPUMEHEHUSI HOBOM JIETKOIUIABKOM KEPAMUUYECKOM CBS3KH, & TAKKE COCTaBa IIUXTHI
U PEKMMOB U3TOTOBJIEHUSI UHCTPYMEHTA;

e [llnudoBanbHbie TOIOBKH M KPYT'HM «HE OCHIMAIOTCS» M Mall0 «3acalliBAalOTCS» B
npoiiecce padoThI;

e [loBbimieHne KkadecTBa 00pabOTKM JerTajneil (BbICOKas 4YHCTOTa 0OpabOTaHHOM
MTOBEPXHOCTH);

e VYwmeHblieHue B 3-5 pa3 pacxolla MHCTPYMEHTa 3a CUET CHI)KEHHS €ro M3HOca U
YMEHBIIICHUSI KOJIMYECTBA MPABOK;

e VBenuueHue B 2-5 pa3 NpOU3BOIUTEIBHOCTH PaOOTHI.

Xapakmepucmuku

[Tpow3BoauTcs abpa3uBHBIM NIIM(GO-BATbHBIH MHCTPYMEHT B BHJE NIIH()OBAIBHBIX
rosoBok tuna AW(I'L]), EW, FW F2W (I'OCT 2447-82) u kpyros tun 1(III1), Tun 5 (IIB)
(I'OCT 2424-83) nuameTtpom ot 3 10 63 MM, 1iuHOM OT 6 10 40 MM, a TakKe NUTH(OBaTHHBIC
OpycCKH.

Marepuai — 3JIeKTpOKOPYH/L JIETH-
pOBaHHBIN, KyOMUeCKHil HUTpuUA Oopa.

3epauctocth — 100 — 400 Mmxm

Teépnocts — M2, M3, CM1, CM2,
CIl,C2,CTI1, CT2,CT3

Crpykrypa — 7-15

B\ ¥ KYNPEEB MUXAW/I IETPOBUY
~ KAHJWJAT TEXHUYECKUX HAYK, TOLEHT,
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ABRASIVE TOOLS

Application 1

These tools can used for processing of internal
openings and outside hard-to-reach surfaces of
metallic and non-metallic materials (rubber, cork,
leather, felt, soft rocks, etc., which either cannot
be handled by ordinary circles, or are poorly
processed. They are produced with new
ecologically pure organic burnable porophores).

Advantages

¢ Increase of stability and cutting capacity of
grinding heads and circles due to application of
new low-melting ceramic binder, as well as
composition of the charge and the modes of tool making;

e Grinding heads and circles do not crumble get greasy in the process of work;

e Improvement in quality of parts processing (high purity of the treated surface);

e 3-5times decrease in the flow rate of the tool due to decrease in its wear and decrease
of the number of revisions;

e 2 -—5times decrease in the work productivity rate.

Characteristics

Abrasive grinding tool is made as grinding heads of a type AW, EW, FW F2W
(GOST 2447-82) and circles of abrasive types 1(PP), type 5(PV) (GOST 2424-83) diameter
from 3 up to 63 mm, length from 6 to 40 mm, as well as abrasive bricks.

Material — electrocorundum alloyed, cubic boron nitride.

Granularity — 100 — 400 microns

Hardness — M2, M3, SM1, SM2, S1, S2, ST1, ST2, ST3

Structure — 7-15

IMIKHAIL KUPREEV,
CANDIDATE OF TECHNICAL SCIENCES, DOCENT
tel. +(375 232) 50-41-62, fax +(375 232) 51-00-77,

e-mail: kupreev@gsu.by, http:// www.pnil.gsu.by, http://nis.gsu.by: . ALY
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30JIb-TEJIb MOKPBITUA U INIEHKOOBPA3YIOIIUE PACTBOPBI
1 HA OCHOBE JUOKCHUJA KPEMHMUA 1JIAA TIPUMEHEHHWSA B TEXHOJIOTI'MA
MMPOU3BOACTBA UHTEI'PAJIBHBIX MUKPOCXEM

Ilpeonazaromes nneHKOOOpa3ylolIKe

pacTBOpsl (301M) Uil (POPMHPOBAHUS _ SiO2 mokpiTHe/

TADJICKTPUYECKUX TTOKPBITUN IS TIaHA- SiO2 coating
pU3alUUA MOBEPXHOCTH M MEXKCIOMHOU
M30JISMM B TEXHOJIOTMU MPOU3BOJCTBA
MHTETPAIbHBIX MUKPOCXEM.

Obnacms npumenenus

Jig minaHapuzanuy MOBEPXHOCTH U
MEXKCJIOMHOM H30JISIIUM B TEXHOJOTHH
MPOU3BOJICTBA UHTETPATIBLHBIX MUKPOCXEM.

Ocnoenbvle npeumyuiecmea

e 30 HAHOCUTCS HA MaTepUaj METO/IaM HAMBbUICHUS WJIA LIEHTPU(]YTrupoBaHUSI.

e OpHOpOAHOE TMPO3payHOE TMOKPHITHE (HOPMUPYETCS MOcie TEPMOOOPaObOTKH MpH
temmeparype 250-350 °C.

e Xopormrasi aaAre3vs K MOBEPXHOCTH KPEMHHUSI, aJIOMUHUS, KPEMHUEBBIX IMOJJIOKEK C
AITFOMUHHMEBOM Pa3BOJKOM, CTEKJIA.

e MexaHuueckas yCTOMYMBOCTh K TEMIIEPATYPHBIM KOJIEOaHUSIM

o U306paxxenne POM-ckona moka3biBaeT, YTO JUANEKTPUK HMMEET OJHOCIOUHYIO
OJHOPOAHYIO CTPYKTYPY.

e ['MOKOCTH M YIIPaBISIEMOCTh MPOIlEcca.

e licnonp3oBaHue pa3pabOTKU TMO3BOJIMT YMEHBIIUTH 3aBUCHUMOCTH OT ITOCTaBOK
MMIIOPTHBIX MAaTEPHUaIOB U CHU3UTD 3aTPaThl HA TPOU3BOJACTBO HHTETPATIbHBIX MUKPOCXEM U
npyro# npoaykiuu 6omee yem B 10-15 pas.

Texnuueckue xapaxmepucmuxu

e (o6nanaer Tepmuueckoit croikocThio (10 T =450 °C);

e [lokpsITHE TOMOTEHHO 1O COCTaBY M TOJIIIUHE;

e TommwmHa nokpsitus 0,2 - 0,7 MKM.;

e BenuuuHa nmokasarens npenomiieHus coctasiser 1,40 — 1,42, 9To GJIM3K0 K BEJIMUHUHE
MoKa3aress AJisl TEPMUYECKOT0 OKUCa, paBHOTO 1,42;

e BenuunHa qUAIEKTPUYECKON MPOHUIIAEMOCTH CIOE€B HAXOAUTCA B AUAIa30HE 4.

I'panuna pazz[ena/
Interface

IMonnoxxka (Si)/
Substrate (Si)

; //{%&- TAWLIYH BJIAAUMUP EBFEHBEBUY
. 3ABE/IYIOLMI THHI NEPCNEKTUBHBIX MATEPHAJIOB,
KAHIUJAT ®U3UKO-MATEMATHYECKUX HAYK, IOLIEHT,

o _Teu. +(375 232) 50-38-22, dpakc +(375 232) 50-38-13
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SOL-GEL COATINGS AND FILM-FORMING SOLUTIONS BASED
ON SILICA DIOXIDE FOR APPLICATION IN THE INTEGRATED 1
MICROCIRCUIT PRODUCTION TECHNOLOGY

The film-forming solutions (sols) are applied to form dielectric coatings for surface
planarization and interlayer isolation within the integrated microcircuit production
technology.

Field of application

Surface planarization and interlayer isolation within the integrated microcircuit production
technology.

Key advantages

e Sol is applied to the material by evaporation or centrifuge method.

e Homogeneous coating is formed after heat treatment at the temperature 250-350 °C.

e Good adhesion to silica, aluminum and silica substrate coatings with aluminum tracks,
glass.

e Mechanical resistance to temperature oscillations.

e Image of REM-cleavage shows that the dielectric has single-layer homogeneous
structure.

o Flexibility and control of the process.

e Application of the invention allows reduce dependence on supplies of imported
materials and decrease the expenses for integrated microcircuit production and other articles
for more than 10 — 15 times.

Technical characteristics

e Thermal resistance (to T =450 °C).

e The coating is homogeneous in its composition and thickness.

e Coating thickness is 0.2 — 0.7 micron.

e Value of refractive index is 1.40 — 1.42, that is close to index value for thermal oxide,
which is 1,42.

e Value of dielectric layer permittivity is within the range of 4.

VEADIMIR GAISHUN,

tel. +(375 232) 50-38-22, fax +(375 232) 50-38-13,

e-mail: vgaishun@gsu.by, http:// www.pnil.gsu.by, //nis.gsu.by
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TEPMOCTOHUKHUE JJEKOPATUBHBIE Y IAPOIIPOYHBIE 30.1b-TEJIb
KEPAMMUYECKMUE INOKPLITHUSA JJISA 3AIIUTHI IOBEPXHOCTH
N3 METAJUIOB 1 CIIJIABOB

Oobnacms npumeneHus

JIns 3ammuThl MOBEPXHOCTH HW3JCIUNA W3 aTOMUHUS JJI OBITOBBIX M TPOMBIIIUICHHBIX
IIPUMEHEHHM.

MoryT nOpuUMEHSITbCSI B JIAKOKPACOUYHOW  MPOMBIIUICHHOCTH,  IPOU3BOJCTBE
MEeTaJUTMYECKOM TTOCY/IbI, IPOU3BOACTBE MEOCITHLHON (QYPHUTYPHI H JIP.

!J, \<. =

Xapaxmepucmuku
Buemnuii By [ToBepXHOCTH MOKPBITUSI OJJTHOPOIHAS, TJIa/IKas1, C OJieckoM, 0€3 TpeIuH
TommunHa 30~50pum
TBEDIOCTE [ToxpsITHst 006712AAI0T CTOWKOCTRIO K Iapananbio — 6H

P (1SO 15184:2012, GB /T 6739 > 6H)
VI2pOmpoTHOCTS Croiikue k yaapy 0Ooiika 0,5 kr ¢ BBICOTHI 1 M

(ISO 6272-2:2011, GB/T 9286)

Anresus Kiracc 0 (ISO 2409:2013, ASTM-5B)

He paspymaetcs nocie u3ru6a nomnoxku Ha 180 © na metannuueckom

I'nOkocTh
crepxkae nuamerpom S MM (ISO 1519:2011)
. [ToxpeITHs 00671a/1a10T CTOWKOCTBIO K Iapananbio — 6H,
BunarocroiikocTts
MIOCJI€ KUITTYEHHUsI B BOJE B TEYEHUU 2X YaCOB
TepMocToliKkoCTh 1o 400 °C
Ilpeumywiecmea

e 30J1b HAHOCUTCS HA MaTepHaj METOJIOM PaCTIbIICHHUS;

e OnHOpoAHOE TMOKpPbITUE (OPMHUPYETCS IOCIE TEPMOOOPabOTKU MpU TeMIeparype
100-250 °C;

e Xopomas aare3usi K IOBEPXHOCTH ATIOMHHHUSA U JIp. METAJLJIOB;

e MexaHuueckast yCTOHYMBOCTb K TEMIIEPATYPHBIM KOJIeOaHUSM;

e ['uOKOCTH MpoIecca U ynpaBiasieMOCTb.

" KAHJMJAT OU3NKO-MATEMATUYECKUX HAYK, JOLEHT,
. Ten. +(375 232) 50-38-22, daice +(375 232) 50-38-13
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HEAT-RESISTANT DECORATIVE IMPACT-PROOF SOL-GEL CERAMIC
COATINGS FOR METALLIC AND ALLOY SURFACE PROTECTION 1

Application
To protect the surface of aluminum articles for domestic and industrial applications.
Can be applied in paint and varnish industry, metal dishware production, furniture fittings,

etc.
Characteristics
Appearance The coating surface is homogeneous, shiny, no cracks
Thickness 30~50pm
The coatings are resistant to scratches— 6H
Hardness

(1ISO 15184:2012, GB /T 6739 > 6H)
Resistant to impact of peen 0,5 kg from height of 1 m
(1ISO 6272-2:2011, GB/T 9286)

Adhesion Class 0 (1SO 2409:2013, ASTM-5B)
Not damaged after the bending of the substrate 180 °C on a metal rod with a

Impact-proof

Flexibility diameter of 5 mm. (ISO 1519:2011)
Water Coatings are resistant to scratching — 6H,
resistance after boiling in water for 2 hours
Heat resistance Up to 400 °C

Advantages

e Sol is applied by sputter coating method;

Homogeneous coating is formed after heat-treatment at a temperature of 100-250 °C;
Good adhesion to the surface of aluminum and other metals.

Mechanical resistance to temperature oscillations.

Flexibility and control of the process.

VEADIMIR GAISHUN, &
HEAD!OF ADVANCED MATERIALS RESEARCH LABORATORY, o
CANDIDATE OF SCIENCES (PHYSICS AND MATHEMATICS), DOCENT

tel. +(375 232) 50-38-22, fax +(375 232) 50-38-13,
e-mail: vgaishun@gsu.by, http:// www.pnil.gsu.by, //nis.gsu.by
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KOHAEHCATOPHBIE SBT- U SBTN- 30JIb-T'EJIb CJION JJISI TIPUMEHEHMUSI
1 B OQHEPI'OHE3ABUCUMBIX PAINALTMOHHO CTOUKHUX
SAIIOMUHAIOIIAX YCTPOMCTBAX

B Hacrosiiee BpeMs JIOCTaTOYHO TMEPCHEKTUBHBIMU
SBJIAIOTCS Pa3pabOTKU 3alIOMUHAIONINX YCTPOMCTB HA OCHOBE
SHEPTrOHE3aBUCHUMOM CErHETO3JIEKTPUUECKOU naMsATH
(FRAM). DTH ycTpoiicTBa JOHKHBI 00J1a1aTh OMPEACICHHBIM
HaOOPOM CBOMCTB, KOTOpPbIE HEOOXOIUMBI JIsI TPAKTUYECKOTO
IPUMEHEHUS. bonpmuHCTBY 3TUX TpeOoBaHU
YIIOBJICTBOPSIOT cerHerodiekTpuku SrBixTaxOg (SBT) w
SrBiz2sTa1,1Nbog Og (SBTN). OHr MOTyT OBITH M3TOTOBJICHEI,
B YaCTHOCTHU, 30Jb-T€JIb METOJOM. OJTO OAMH U3 IEpPCIEKTUBHBIX METOJOB CHHTE3a
KPUCTAJUIMYECKUX HAHOCTPYKTYP, OCHOBAHHBII Ha COBMECTHOM OCaKIECHUU THMAPOKCHJIOB
METAJJIOB C MOCSAYIONIEH KPUCTATN3AIIUEH 3THX OKCHUI0B TP TEPMUUECKOU 00paboTKe.
DTOT METOJ JOCTAaTOYHO IMPOCT, SBIAETCS HKOJOTMYECKHM YHUCTBIM M 3KOHOMHYECKHU
BBITOJIHBIM 10 CPABHEHHUIO C BAKYYMHBIMU METOJaMU HAaHECEHUS IOKPBITUIA.

Oonacmo npumeneHun

Jns  yctpoiictB  sHeproHe3aBucumon namsath  FRAM, B  kauectBe HOBOM
MUKpodJieKTpoHHOW W CBY-anmemeHTHO#  0a3bl, HMHTEIUICKTYyaJbHBIX  CEHCOPHBIX,
VIOPABIAIOIMINUX M HCIOJHUTEIBHBIX MHUKPOMOIYJEH [UIsi TPOMBIIUIEHHOW W OBITOBOU
TEXHUKH.

OcHogeHble npeumyuecmea

e 30JIb HAHOCHUTCS Ha MOJIOKKY METOIOM IIEHTPU(PYTUPOBAHUS WU OKYHAHUS.

e  OaHOPOAHOE MPO3pavyHOE NOKPHITHE POPMHUPYETCS HAa TOBEPXHOCTH MOITIOKKH MOCIIE
TepMooOpadboTku mipu Temmepatype 750 °C.

e Xopomias aare3usi K MOBEPXHOCTU KPEMHHUSI, ATFOMUHHUS, KPEMHHEBBIX MOIOKEK C
IJIATUHOBOM pa3BOJKOM.

e DKOHOMHMS 3aTpaT Ha IUKJIaX pa3paboTKU U MPOU3BOJICTBA.

e KopoTkue UKIIBI 3aITUCH TIO3BOJISIIOT OBICTpPEE MPOTPaMMHUPOBATHh YCTPOWCTBA, YKe
HaXOJSIMECS] B COCTABE CUCTEMBI U HA COOPOYHBIX JTMHUSIX.

e 3anucek nHpopManuu 6€3 NoTephb NPH MaJEHUN HANPSKEHUS MUTAHUS.

e SBT- um SBTN-mokpeiTHsi TPOSBISAIOT CTOHKOCTh K paAWalid H JAPYTUM
MIPOHUKAIOIINM U3TYYECHUSIM.
Texnuueckue xapaKxmepucmuxku

PIOM — ckon SBT- u SBTN-nénku, nosyuennoii 30,16-2e1ib MEmooom Ha NOBEPXHOCHU
MOHOKPUCIMAIIUYECKO020 KpemHua ¢ naamunoevim noocroem! REM-cleavage of an SBT- and SBTN - film
obtained by sol-gel method on the surface of monocrystal silicon with platinum interlayer

\F "~ rAdmyH BJIAJMMHP EBTEHBEBUY

= KAH/JUJIAT ®U3UKO-MATEMATHYECKHX HAYK, AO].IEHT
_Teu. +(375 232) 50-38-22, pakc +(375 232) 50-38-13
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CONDENSER SBTN-SOL-GEL LAYERS FOR APPLICATION IN
NON-VOLATILE RADIATION-STABLE STORAGE DEVICES

At present, it is quite promising to develop memory devices based on non-volatile
ferroelectric memory (FRAM).These devices should have a particular range of properties
significant for practical application. The majority of these requirements are met by the
ferroelectric SrBiTa;Oy (SBT) and SrBizsTai1iNbos Og (SBTN). It can be produced, in
particular, by sol-gel method. This is one of prospective techniques for crystal nanostructure
synthesis, based on co-precipitation of metallic hydroxides followed by crystallization of
these oxides during heat treatment. This technique is rather simple, ecologically pure and
economically advantageous in comparison with vacuum methods of coating application.

Application

For non-volatile memory devices FRAM, as a modern microelectronic and SHF-element
basis, intelligent sensor, administrative and process-execution micromodules for industrial
and household appliances.

Advantages

e Sol is applied to substrate by centrifugation or a dip-coating method.

e Homogeneous transparent coating is formed on the substrate surface after heat-
treatment at a temperature of 750°C.

e Good adhesion to silicon and aluminum surfaces, silicon substrates with platinum
tracks.

e Costs saving for the development and production cycles.

e Short recording cycles allow faster programming of devices included into the system
and assembly tracks.

e Information is recorded without losses in case of voltage drop

e SBT and SBTN-coatings are resistant to radiation and other types of penetrating
emission.

Technical characteristics
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X-ray pattern of an SBT- and SBTN-
film, X-ray pattern of an SBT- film,
obtained by sol-gel method on the
surface of monocrystal silicon with
platinum interlayer/

Penmeenocpamma SBT- u SBTN- NOLYHEHHOU 30.1b-2eb MEMOOOM

NIEHKU, NOTYHUEeHHOUL 301b-2e/lb
MemoOoM Ha NOBEPXHOCIU

MOHOKPpUCMAalu4eCKoco0 KpeMHUA
¢ NAAMUHOBbIM NOOCTI0EM

VIADIMIRGAISHUN,

Hysteresis looping of an SBT- and
SBTN- film, obtained by sol-gel
method on the surface of
monocrystal silicon with platinum
interlayer/ Ilemns cucmepesuca
SBT- u SBTN-nnéuxu,

Ha NO8epxHOCMuU

MOHOKPUCIMALIUYECKO20

KPEMHUSL C NIAMUHOBLIM
noocioem

HEAD'OF ADVANCED MATERIALS RESEARCH LABORATORY,
CANDIDATE OF SCIENCES (PHYSICS AND MATHEMATICS), DOCENT

tel. +(375 232) 50-38-22, fax +(375 232) 50-38-13, —_—
_e-mail: vgaishun@gsu.by, http:// www.pnil.gsu.by, //nis.gsu.by

Characteristics of an SBT- and
SBTN- film, obtained by sol-gel
method on the surface of
monocrystal silicon with
platinum interlayer/
Hapamvempuor SBT- u SBTN-
I’l]léHKu, I’lOlelteHHOIZ 30J/1b-2€J1b
Memooom Ha noeepxrnocmu
MOHOKpUCmMaliudeckoco

KpeMHUsL ¢ NIAMUHOBbIM
noocnoem
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IMPOCBETJIAIOIIHUE 30JIb-T'EJIb HOKPI:ITI/U[ HA OCHOBE SiO;
1 CI'naAPO®OBHBIMUA CBOUCTBAMMU

Pazabomanst 3alIUTHBIC CHUIWKAaTHBIC TOKPBITUA. [lomydaemast 3amuTHas IDIEHKA
mpo3padHasi B BHUAMMOM JHama3oHe, 00JamaeT THApo(GOOHBIMH CBOMCTBaMH, XOPOIIO
3alUIIACT METALUTUICCKHE TOBEPXHOCTH OT BHEIIHETO BO3JEHCTBHS OKPYXKAIOIMICH CPEIIbI,
o0Jy1aaeT BEICOKOW aHTUKOPPO3HOHHOW CTOHKOCTBIO.

Bo3MokHO BBeleHHE B 30J1b pa3inuHbIx cosieii MetawioB (Mn, Co, Fe, Ag, Cu, Ni, Ce,
Eu u ap.) i mosrydeHus: OKpalIeHHBIX 3aIIUTHBIX aHTUKOPPO3UOHHBIX TIOKPBITHH.

Ooébnacmeb npumenenusn

JIJIs 3aIUThl METAJUTHYCCKHUX, CTEKIITHHBIX M JPYTUX TUIIOB MIOBEPXHOCTEH.

Be3 nokpurmusal \Without coatings C noxpoimuem/ \With coating

OcHognbie npeumyuiecmea

e 30Jb HAHOCUTCS Ha Marepual METOJaMU OKYHaHMs, pacHbUICHUS WIH
HEHTPUPYTUPOBAHHUS.

e OpHOpoAHOE TMPO3payHOE TMOKPHITHE (HOPMUPYETCS MOcie TEPMOOOpPabOTKU MpH
temnepatype 200-750 °C.

e Xopormias aare3us K MOBEPXHOCTH CTANIU, ATFOMUHUS, MAaTHUS U Jp. METAJLIOB.

e MexaHnnveckast yCTOWIMBOCTh K TEMIIEPATYPHBIM KOJIeOaHUSIM

e ['uOKOCTH MpoIecca U ynpaBiasieMOCTb.

Texnuueckue xapakxmepucmuxu

e (OOGnamaer Tepmuueckoit croikocthio (10 T = 750 °C);

e VYCTOHYMBO K arpeCCUBHBIM cpeiaM (BBICOKas BIa)KHOCTb, I1E104b, KUCIIOTA);

e [lokpeITHE TOMOT'€HHO 10 COCTaBY M TOJILUHE;

e Tonmmunua nokpeitus 0,5 -3 MKM.

Ilpeonazaromca: W3TOTOBICHHE OMNBITHBIX 0Opas3IoB, COBMeCTHas pa3paboTka
TEXHUYECKOW U TEXHOJOTUYECKON AOKYMEHTAllMM U OKa3aHHe TEeXHUYECKOH MOMOIIU MO
BHEJIPEHHUIO.

=3 ~ TAHWUIYH BJIAJUMUP EBFEHEEBUY,

. 3ABE/LYIOLIM/ NHU/I IEPCIEKTUBHBIX MATEPHAJIOB

»  KAHJUJAT ®U3UKO-MATEMATUYECKMX HAYK, IOL[EHT,
“tes. +(375 232) 50-38-22, paxc +(375 232) 50-38-13
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ANTIREFLECTION SOL-GEL COATINGS BASED ON SIO;
WITH HYDROPHOBIC PROPERTIES 1

We propose protective silicate coatings. The essence of sol-gel method of obtaining
protective hydrophobic coatings is that in the issue of the hydrolysis reaction of the organic-
silicon compounds the sol is synthesized. Then it is applied by dip-, spray- and spin-coating
methods on the steel, aluminum,
magnesium and other metals surface
and heat treatment at the temperature
200-750 °C during 5-20 minutes in air.

Received  protective film is _ e

transparent in visible range and has /\ j/ N

hydrophobic properties; it protects the
metallic surfaces in a good way against a0 /\/ ’
environmental influence, and has high /—/ \
anticorrosion resistant. - ‘ : 3
It is possible to introduce into sol s 510, — npoCéemAAIOWaR 2u0POPOOHAA NICHKA HA

T, %
100

. cry- . 85 - nogepxnocmu ouxosoi aunzel/ Si0O, - antireflective
different filling compounds (graphite, hydrophobic film on the surface of a spectacle lens
aluminum powder, bronze powder etc.) - ——— Ges noxpeimus/ without coating
salt of metals (Mn, Co, Fe, Ag, Cu, Ni, __ | ‘

Ce, Eu etc.) for obtaining painted 400 500 oo 700 800
protective anticorrosive coatings. 2, nm

Field of application

These coatings for protection of metal and other kind of surfaces.

Key advantages

e Sol is covered on material by dip-, spray- and spin-coating methods.

e Homogeneous transparent coating is formed after undergoing thermal treatment at the
temperature 200-750 °C.

e Good adhesion to the surface of steel, aluminum, magnesium and other metals.

e Mechanical stability to temperature cycling

o Flexibility of the process and controllability.

Technical characteristics:

e Thermal stability (upto T = 750°C);

o Stability to aggressive environmental: (high humidity, alkali, acid);

e Coating is homogeneous on composition and thickness;

e Thickness of the coating 0,5 -2 um
Itis proposed : prototypes production, collaboration in the field of technical and technological
documentation and rendering technical support for introduction.

CANDIDATE OF SCIENCES (PHYSICS AND MATHEMATICS), DOCENT
tel. +(375 232) 50-38-22, fax +(375 232) 50-38-13,

e-mail: vgaishun@gsu.by, http:// www.pnil.gsu.by, //nis.gsu.by
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I'mIPO®OBHBIE TEPMOCTOFIKI/IE}OJII)-FEJII) INOKPBITUSA JJIA 3AIIIUTDI
INOBEPXHOCTHU U3JAEJINU U3 MPAMOPA U KEPAMUKU

Ilpeocmaensem coboii tuapoOOHBIE 3aIMUTHBIE 30JIb-T€Ib TOKPBITUS, 00JaJaroIIne
YIapONpPOYHBIMH, BIArOCTOKUMHU M TEPMOCTOMKHMH CBOWCTBAMH.

Kepamuueckue naumxu ¢ 2u0pophodnvim 3auumHsim 3016-2eb NoKpbimuem!
Ceramic tiles with hydrophobic protective protective sol-gel coating

OcHogHble Xapakmepucmuku

o [ToBepXHOCTb ITOKPHITHS OIHOPOIHAS, TIAKasA, C OJIECKOM
Buewnuii Buz p p JHOPOJHAS, TTa/IKasl, ,

0e3 TpenyH
Tonmuna 30~50um
TBEDIOCTE [ToxpeiTus 06s1a7aI0T CTOMKOCTBIO K LlapanaHbio — 6H
P (1SO 15184:2012)
V 1ADOIDOHOCTS Croiikoe k yaapy 6oiika 0,5 Kr. ¢ BBICOTHI 1 M
Faporp (1SO 6272-2:2011)
Kiacc 0 *“ Kpast Hagpe30B IOJHOCTBIO IVIAJKUE; HU OIVH U3
Anresus »
kBasipaToB pemeTku He orcnouics’ (ISO 2409:2013)
VYron cMaunBaHUs 90°
. [ToxpeiTust 001aaI0T CTOWKOCTBIO K LlapanaHbio — 6H,
Bmarocroiikocts
10CJIe KUIISTYCHUS B BOJIE B TEYCHUH 2-X YacOB
TepMOCTOUKOCTD o 400 °C

OcHogénbie npeumyuiecmea

e 30J1b HAHOCUTCS HA MaTepHaj METOJIOM PaCIIbUICHHUS;

e OpHOpPOAHOE MPO3pAayHOE MOKPHITHE (HOPMHUPYETCS MOcie TEepMOOOpPabOTKH IpH
temnepatype a0 250 °C;

e Xopomas aare3ust K MTOBEPXHOCTH KEPAMHUKH, MpaMmopa U JIp. MaTepHalioB;

e MexaHnuveckast yCTOWYMBOCTh K TEMIIEPATYPHBIM KOJIeOaHUSM;

e ['uOKOCTH MpoIecca U ynpaBiasieMOCTb.

Oonacmo npumenenus

MoryT npUMEHSTbCS B MPOU3BOJCTBE KEPAMUYECKON TIUIMTKHU, 3aIUTHl U3JCIUNA W3
Mpamopa OT arpeCCUBHOIO BO3/ICUCTBUS BHEIIHEN CPEbI U JIP.

e KAHAHAAT ®U3NKO-MATEMATHYECKHX HAYK, ,Z[OHEHT
“Tes1. +(375 232) 50-38-22, paxc +(375 232) 50-38-13




HYDROPHOBIC HEAT-RESISTANT SOL-GEL COATING
FOR SURFACE PROTECTION OF PRODUCTS FROM MARBLE,

CERAMICS AND OTHER MATERIALS

These are hydrophobic protective sol-gel coatings with impact-resistant, moistureproof

and heat resistant properties.

Ceramic tiles without sol-gel coating/ Kepamuueckue niumru 6e3 3onv-2ens nokpuimus

Features
The surface coating is homogeneous, smooth, shiny, no
Appearance
cracks
Thickness 30~50um
Hardness Coatings are resistant to scratching — 6H

(ISO 15184:2012)

Shock resistance

Resistant to shock peen 0.5 kg from height of 1 m
(1SO 6272-2:2011)

Adhesion

Class 0 “ Cut edges are completely smooth, none of the
squares of the lattice flakes off ”” (ISO 2409:2013)

Wetting angle

90°

Resistance to moisture

Coatings are resistant to scratching — 6H,
after boiling in water for 2 hours

Heat resistance

to 400 °C

Main benefits

Sol is applied to the material by spraying;

Homogeneous transparent coating is formed after heat treatment at 250 °C;
Good adhesion to the surface of ceramic, marble and other materials;
Mechanical resistance to temperature changes;

e Process flexibility and controllability;

Application

They can be used in the production of ceramic tiles, protection of surfaces of marble
products against aggressive external environment, etc.

'ADVANCED
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CUWJINKATHBIE PAJIMO3AILLUTHBIE
1 U PAJMOIOTJIOIIAIOLUE MATEPHUAJIBI

Onucanue:

[lomydyennble  oOpa3upl  MPEACTABIAIOT  COOOMU
CIWJIMKATHbIE  HAaHOCTPYKTYpPHbIE  KOMITO3UIIMOHHBIE
MaTepuaibl Ha OCHOBE TUOKCHAA KPEMHHS C Pa3HBIM
COZICpXKaHUEM YTJIepoJa, OKCHA jKele3a W CBSI3aHHOU
BOJIBI, (JOPMHpYEMBbIE Ha Pa3TUYHBIX THUIAX IOIIOKEK
(nnactuke, metamie, JCII u np.).

Hcnonp3oBaHre B KavyecTBE HAIMOIHUTENS TaKHX
MaTepUaAIOB JHOKCHAA KPEMHHS B BHAE OTXOJOB
XUMHYECKHUX M (PEPPUTHBIX MPOU3BOJCTB TOBBIIIACT
(GU3NKO-XMMUYECKUE  CBOICTBA  MaTepuaioB,  a
CoJiep KaIrecs B HIX HAHOPa3MEpPHBIE YaCTHUIIBI OKCHIOB
U MeTauioB (kene3a, koOajbTa, IMHKA W JIPYrUX
3JIEMEHTOB), a TaKXe JOMOJIHUTEIIHO BBEIEHHOTO YIiepona, MO3BOJSIIOT (OpMHUPOBATH
HAaHOCTPYKTYpHBIE MaTepuanbl C PATUOMOTIOUIAIOIIAMA W  PaIdOdKPAHUPYIOIINMU
CBOMCTBAMH.

Oonacme npumenenus:

CunukaTHble PpaJHO3alUTHBIE M PaJMONOIIIOIIAONINE MaTepHalbl MOTYT OBITh
WCTIOJh30BAaHBl B KayeCTBE MEPBOTO CIIOSI PATUOIMOTIOTUTENICH DJIEKTPOMArHUTHOTO
U3IY4YeHHs], COTJIACYIOLIEr0 BOJHOBOE COMNPOTUBICHHE CBOOOJHOTO IPOCTPAHCTBA C
napaMeTpaMu SKpaHUPYIOIel KOHCTPYKIMH 1 CHIPKAIOLIET0 YPOBEHb OTpaXkaeMOM SHEPIHH,
a Take Uil OONHWIIOBKM BHYTPEHHHX TIOBEPXHOCTEH Kamep, NPUMEHSIEMBIX B
panmnoONOIOTHIECKIX MUCCIIETOBAHUSIX.

Xapakmepucmukxu:

[110THOCTH B 3aBHCUMOCTH OT coctaBa — 100-200 kr/m3,
[Tpounocts — 3-12 xH,

Bnaxxnocts matepuana — 30-40 %,

Y nenbHas noepxHocTsh — 40-60 M2/t

Koaddunment ocnadnenns Ha gyactore 8-12 [Ty — 12-15 nb.

Konkypenmmwie npeumywecmea:

ObecnieueHne J0CTaTOYHOM S(PPEKTUBHOCTH HKPAHUPOBAHUSA DIEKTPOMATHUTHOTO
U3Ty4YCHHSI, HErOpIYeCTh, OJKOJOTHMYECKas YHCTOTa, MOpPO30yCTOMYMBOCTh, HHU3KHUA
00BEMHBIN Bec, JOCTaTOYHAs MEXaHUYecKasl MPOYHOCTh, YACLIEBICHUE MaTepraia 3a cueT
TOT0, YTO MPH €T0 U3TOTOBJICHUU HAXOJAT MPUMEHEHHE OTXO0/Ibl XUMUYECKUX U (PEePPUTHBIX
MIPOU3BO/ICTB.

SN TAMIYH BJIAAMMHP EBFEHBEBMY

BABEZIYIOIJ.H/II‘/‘I ITHUJI INIEPCIIEKTUBHBIX MATEPHUAJIOB
KAHAUJAT ®U3UKO-MATEMATUYECKUX HAYK, IOLIEHT,

—TeJ. +(375 232) 50-38-22, pakc +(375 232) 50-38-13
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SILICATE RADIOPROTECTIVE AND RADAR ABSORBENT MATERIALS

Description 1

The samples obtained are silicate nanostructured composite materials based on silicon
dioxide with different carbon content, iron oxide and bound water, formed on various types
of substrates (plastics, metals, particle boards, etc.).

The use of silicon dioxide in the form of chemical and ferritic waste products as a filler
increases the physicochemical properties of materials, and the nanoscale particles of oxides
and metals (iron, cobalt, zinc and other elements) contained therein, as well as additionally
introduced carbon, allow forming nanostructured materials with radio-absorbing and radio-
shielding properties.

Field of application

Silicate radio-protective and -absorbing materials can be used in the capacity of the first
film of radio-absorbers of electromagnetic radiation, matching wave impedance of free space
with screening construction parameters and reducing the level of reflected energy. The given
materials can be also used for cladding of inner surface of cameras, used in radiobiological
investigations.

The given material has the next technical characteristics:

Density depending on composition — 100-200 kg/m?,
Strength — 3-12 kN,

Moisture of material — 30-40 %,

Specific surface — 40-60 m?/g,

Attenuation factor on a frequency 8-12 GHz — 12-15 dB.

Competitive advantages

Assurance of adequate efficiency of electromagnetic radiation screening,
noncombustibility, ecological purity, low-temperature resistance, low volume weight,
adequate mechanical strength, reduction in cost at the expense of the use of chemical wastes
and ferrite production while producing the given materials.

VIADIMIRGAISHUN, ' - ,/ &,
HEAD OF ADVANCED MATERIALS RESEARCH LABORATORY, 7
CANDIDATE OF SCIENCES (PHYSICS AND MATHEMATICS), DOCENT

tel. +(375 232) 50-38-22, fax +(375 232) 50-38-13,
e-mail: vgaishun@gsu.by, http:// www.pnil.gsu.by, //nis.gsu.by
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TEIION3OJISIHUOHHBIA MATEPHUAJL "TUM" HA OCHOBE JJUOKCHJIA
1 KPEMHUSI

Meronuka TIONYYeHHS HEOPTaHWYECKOro  TeTlIo-
n3oisiuMoHHoro Marepuana « TMMM» Ha ocHOBe ITHOKCHIA
KpEMHHs, BKIIIOYAaeT B Cce0S NIPUTOTOBJICHUE CMECH W3
MOPOIIKOOOPA3HOTO0 JTHOKCHJA KPEMHHUS U CHIUKATHOTO
cTekna, ee¢ (OpMOBaHHWE, BCIYYMBAaHHUE B TIPOIECCE
tepmoobpadoTku mpu 400-500 °C u oxiaxaeHne roToBOro
Matepuana. Mcmonws3ys — pasnuyHble  GOPMBI U
MPOBENICHUsT ~ Mporecca  BCIICHWBAHUSA,  MOPUCTOMY
MaTepualy MOXXHO IPUIATh JI00YI0 He00XoauMyto hopmMy
(TutacTuHaA, MWJIUHJP, TUCK U Ap.)

Texnuueckue xapaKmepucmuKu:

Termmonposoarocts — 0,05-0,1 Bt/m°K;

I[TnoTHOCTSH (B 3aBUCHMOCTH OT coctana) — 100-400 xr/m3;
TepmocToiikocts — 750-900 °C;

Mopo3zocToiikocTts 10 -200 °C.

Oobnacmop npumenenusn:

e VYTeruieHUe OKOH, IBEPEU U CTEH 31aHUM;

e Terio- ¥ 3BYKOH3OJISAIHS MEKITAKHBIX MEPEKPHITHH, YePAAUYHBIX TIOJIOB, OCTOHHBIX
MOTOJIKOB, MOJBATHHBIX TOMEIIEHUH;

e [IpoTtuBOmNOXapHas 3alIKUTa TEPETOPOAOYHBIX KOHCTPYKIIUH;

e VYTerieHue mapo-, BOAO- U TpyOOIPOBOIOB;

e Termnon3onsAus XOJOAMWIBHBIX KaMep, pPa3JIMYHbIX BHUJAOB TEXHOJOTHYECKUX M
OBITOBBIX T€YEH M JPYroro TEPMHUECKOTO0 OOOPYIOBAaHUS MPOMBINUIEHHOTO U OBITOBOTO
Ha3HAYCHUSI.

Koukypenmnule npeumyuwiecmea:

OO0ecrieunBaeT MOBHIICHHE TEIIOM30JIAIIMOHHBIX CBOHCTB OTPAXKIAFOIINX KOHCTPYKIIHHA
B 2-4 pasza; OMOJIOTMYECKH YCTOWYMB; HE TOJIBEpraeTcs Mmopye TIphI3yHAMU; B Ipoliecce
IKCIUTyaTallid HE CTapeeT, He MOJBEpraeTcs JACCTPYKIIUU; MaTepHall HE TOPIOY; JUIS €ro
MIPOU3BOJICTBA MCIIOJB3YETCSl PACIPOCTPAHCHHOE CBHIPhE, BTOPHYHBIC MPOIYKTHI U OTXOIbI
XUMHYECKHUX U APYTUX TPOU3BOJICTB.

~ TANLIYH BJIAAUMUP BI‘EHbEBH‘l

5 KAHJM/IAT GU3MKO-MATEMATHYECKHX HAYK, JOLIEHT,
—TeJ. +(375 232) 50-38-22, pakc +(375 232) 50-38-13
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HEAT AND SOUND-PROOF MATERIAL "TIM"
ON THE BASIS OF SILICON DIOXIDE 1

The technology of production of nonorganic thermal insulation material on the base of
silicon dioxide includes mixing of powdery silicon dioxide and silicate glass, its molding,
heaving in the process of thermal treatment under 400 — 500 °C and the ready product cooling.
Using various molds for the foaming process the porous material can be given any shape
(shield, cylinder, disc, etc.).The given material has the following

Technical features:

e Heat conductivity — 0,05-0,1 vt/m°K;

e Density (depending on composition) — 100-400 kg/m?;

e thermal resistance — 750-900 °C;

e Low-temperature resistance up to -200 °C.

Application:

¢ Window, door, wall insulation;

e Thermal protection and sound damping of floors, loft floors, concrete ceilings,
basements;

e Fireproofing of inner partition constructions;

e Fume-, water-, tubing insulation;

e Heat proof of cold stores, different kinds of technological and residential stoves and
other thermal equipment for manufacturing and household purpose.

Competitive advantages:

Provides 2-4 times increase of heat-insulating properties of the cladding structures;
biologically stable; cannot be exposed by gnawing animals; does not age in the process of
exploitation, cannot be destructed; non-combustible; Widely spread materials, secondary and
waste materials of chemical and other production are used for its manufacturing.

VIADIMIR GAISHUN, &
HEAD OF ADVANCED MATERIALS RESEARCH LABORATORY, S -
CANDIDATE OF SCIENCES (PHYSICS AND MATHEMATICS), DOCENT = ——
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IMNEHOCTEKJIOKEPAMMWYECKHE TEIIVIOU3O0JIAIUOHHBIE U
PAINOSAINMUTHBIE MATEPHUAJIBI

[TeHocTeknOKepaMUYECKUE MaTepUaibl IMOJYYalOT IO TEXHOJOTHH, OCHOBAHHOM Ha
THJIPOXUMUYECKON aKTUBAIMHM JUOKCHIA KPEMHUS M €r0 MEXaHWYECKOH W TEePMHYECKOU
oOpabotke. McxXomHbIMH KOMIIOHEHTaMHM BBICTYHAaeT ChIpbe, conaepxaiiee Oonee 80%
IUOKCHIAa KpeMHUS (OTXOAbI CTEKOJbHOW MPOMBIIIJICHHOCTH, ad’pOCHII, IOJIC3HbIC
MCKOMaeMble 00IIIEero pacpOCTPAHEHHUS) U CHIIMKATHI IIETOUYHBIX METaJIIOB.

Oobnacmoy npumenenus

e B cTpouTenbcTBe B KayeCTBE TEIUIOM3OJISIITUOHHOTO MaTepwalia Uil BHYTPEHHUX
MEPETOPOIO0K, MO3BOJISIONIETO CHU3UTh HATPY3KY Ha MEPEKPHITHS.

e B xadyecTBe KOHCTPYKIIMOHHO-TEIIJIOU30JSIIMOHHOTO MaTepuaia Mpu CTPOUTEIIbCTBE
70 5 aTaxeil 6€3 He0OXOAMMOCTH HCITOJIB30BaHUS JOMOTHUTEIFHBIX MAaTEPHUAIIOB IO TETLIO,
3BYKO- U BJIArOo3amiuTe.

e B MHOTOPTa)XHOM KapKacHOM CTPOHTEIHCTBE B KAUECTBE OTPaKIAIOIIETO MaTepHrasa
CTEH, YTO CYIIECTBEHHO CHU3UT BEC MOCTPOUKH, TPeOOBaHUS K (YHIAMEHTY U €€ CTOMMOCTb.

Xapakmepucmuxu:

Matepuansl MUMEIOT OJHOPOJIHYIO CTPYKTYypy IOp TIO BCeMy OOBEMY, SBISIOTCS
HKOJIOTHYECKH YHCTHIMU, HETOPIOYUMHU, HETOKCUYHBIMU M TIOTHOCTHIO MHEPTHBIM K BJIare u
JPYTHM BO3JICUCTBHSIM OKPY>KAFOIICH CPEJIbI.

e TIInoraocts — 350-500 kr/m>;

TennonpoBoanocts — 0,1-0,15 Bt/(Mm-K);

[Ipounocts Ha cxaTue — 6onee 100 klla;

Boponornomenue — He 6onee 5%;

Koaddunuent orpaxenus OIMU — we Gonee 8 nb;

Jmamnazon pabounx gactot — 0,7-30 I'T'm.

Konkypenmmwie npeumywiecmea:

e lcnonp30BaHUE TEXHOTEHHBIX OTXOJI0B U OTXOJOB CTEKOJIBHOM MPOMBIITUICHHOCTH.
e CHWXCHHE CTOMMOCTH CTPOUTEIHCTRA.

e DHeprocOeperaroias TeXHOJIOTHS.

: — TAWIIYH BJIAJUMHWP EBFEHBEBUY,
3ABE/YIOLLMI THUJI TEPCIIEKTUBHBIX MATEPUAJIOB
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FOAM GLASS CERAMICS THERMAL INSULATING
AND RADIOPROTECTIVE MATERIALS 1

Foam-glass ceramic materials are produced with a technology based on hydrochemical
activation of silicon dioxide and its mechanical and heat treatment. The initial components
include primary products with more than 80% of silicon dioxide (waste products of glass
manufacturing, aerosil, minerals of general distribution) and alkali metal silicates.

Application area

e In construction as a heat-insulating material for internal partitions, which allows to
reduce the load on ceilings.

e As a structural and heat-insulating material in construction of buildings of up to 5
floors without the need for additional materials for heat, sound and moisture protection.

e In multi-storey frame construction as a walling material, which will significantly
reduce the weight of the building, the requirements for the foundation and its cost.

Characteristics:

Marepuansl UMEIOT OJHOPOAHYIO CTPYKTYpYy IOp IO BCEMY OObEMY, SBISIOTCS
9KOJOTrM4€CKHU YUCTBIMU, HCTOPIOYMMH, HCTOKCUYHBIMH W MMOJHOCTHEIO MHCPTHBIM K BJIare u
IPYTUM BO3JIEUCTBUAM OKPYKAIOILIEU CPEIbI.

e Density — 350-500 kg/m?;

Heat transmission — 0,1-0,15 Vt/(m-K);

compressive strength — more than 100 kPa;

Water absorption — no more than 5%;

The reflection coefficient of the EMR is not more than 8 dB;

The operating frequency range is 0.7-30 GHz.
Advantages:

e Use of man-made waste and glass industry waste;
e Lower construction costs;

e Energy saving technology.
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MOJIMPYIOIIMUE CYCHEH3UMU JIJISI IEPBOW U BTOPOM CTAIUU
1 XUMHUKO-MEXAHUYECKOM MOJUPOBKH IJIACTUH
MOHOKPUCTAJ/IVMIMYECKOI'O KPEMHUA

Ilpeocmaesnawom codoit yaempaoucnepcHvle CcmadUIUIUPOBAHHBIE KOATOUOHbBIE
cucmemul Ha OCHOBE RUPOZEHHO20 OUOKCUOA KDEMHUA.

Onucanue npeonoicenus

[IpennararoTcss MOAUPYIOIIUE CYCIIEH3WM ISl TEPBOM M BTOPOM CTaauid XHUMHKO-
MEXaHUYECKOU MOJUPOBKH KPEMHHUEBBIX MIACTUH PA3TUYHON OPUEHTAIINH, a TAKKE JPYTUX
NIPUMEHEHU.

Texnuueckue u IKOHOMUYECKUE NPOOYKUUU

e [lonupytoume cycneH3un OOECIeUUBAIOT: BBICOKYIO UHUCTOTY IOBEPXHOCTH TOCIHE
MOJIMPOBKH, MAJyl0 BEIWYMHY BO3HHUKAIOUIETO CTaTHYECKOTO DJIEKTpUYECTBA Ha
MOJIMPOBAJIBHUKE, BBICOKYIO IPOU3BOJUTENBHOCTh, JErKOCTh HCIIOJIb30BaHUsS, BBICOKYIO
CTaOUILHOCTh U MUHUMAJILHOE 3arpsi3HEHHE HOHAMU METAIJIOB;

e DddeKkTuBHOCTD XUMHUKO-MEXaHUYECKOMN MOJINPOBKHU IJIACTUH MOHO-
KPHUCTAJUIMYECKOTO KPEMHHUS 3aKIIOYAETCA B IMOJYYEHUU 3€PKAIbHOM, TJIAKOW, POBHOMN
MOBEPXHOCTH C HAHOMETPOBOW (CYOHAHOMETPOBOM) IIIEPOXOBATOCTHIO MPH JOCTATOYHO
BBICOKOM CKOPOCTH ChEMa MaTepuaa;

e (CycneH3uu Ha OCHOBE MHUPOTEHHOTO JHOKCHAA KPEMHHUS COJAEpKaT YacTHUIIbI
MUHHUMaJILHO BO3MOKHBIX Pa3MEPOB JJIsi 00eCleueHUs] OAHOPOIHOCTH F€OMETPUUECKUX U
CTPYKTYPHBIX CBOMCTB MOJIMPYEMBIX IOBEPXHOCTEM;

e CyclneH3un SBISIOTCA OJHOPOIHBIMU TI0 (a30BOMY M DSJIEMEHTHOMY COCTaBy,
BBICOKOCTA0MIBHBIMH, MPOCTHIMU B TPUTOTOBICHUU M HCIOJIb30BAHUU, JCIICBBIMH H
HKOJIOTHYECKH 0€3011aCHBIMH.

Xapaxkmepucmuxu Mapka cycnenzuu Type of suspension
Characteristics CIIC-55M | CIIC-8 |CIHC-8IM|  CIIC-54
CTaﬁ_p!Jl_usnpylomee OCHOBaHUE NaOH 3Tl/l.]'lel-l)11/¥aMl_’lH 3TnJ1eHIll_laMl_/IH _
Stabilizing base Ethylendiamin Ethylendiamin
ILnoTHOCTH, T/cM® Density, g/cm® 1,168-1,172 1,075-1,085 1,138-1,142 1,10-1,12
pH mpu 20°C pH at 20°C 10,4-10,8 11,8-12,0 12,4-12,8 5,5-7,0

Pasmep yactun SiO2, HM

Size of particles of SiO2, nm 80-100 60-80 60-80 80-100
Conep:xanne SiO2, mace. %0
Content of SiO2, mass % 250 de 2o a0
CTagusi HCNOJIb30BAHUS Il cragus | cragus Mo ToeGoBanmsim
Stage of usage 11 stage 11 stage P
T TR e TR ey 1:10 1:3 1:10 3aKa3umKa
Recommended dilution

. CeraJjib, moJimBe,
PeKOMeH}]yeMblﬂ THII cerajib IMOJIUTAH MOJIUTAH

MOJIMTAH | APp.

noJMPOBAJTbHUKA o Segal polyvel
Recommended type of polishing segal polytan polytan polytan and e.a.
CpOK TOJIHOCTH, MecCHIleB, HE MEHEe 6

Serviceable life, months, at least

O\ TAWIIYH BJIAJUMHP EBFEHBEBUY,
- 3ABEJYIOLIMY THUJI IEPCIEKTUBHBIX MATEPHAJIOB,
KAHAUJAT ®U3UKO-MATEMATUYECKHX HAYK, IOLIEHT,

_ e, +(375 232) 50-38-22, daxc +(375 232) 50-38-13
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POLISHING SUSPENSIONS FOR THE FIRST AND SECOND STAGES
OF CHEMICAL-MECHANICAL POLISHING OF SINGLE-CRYSTALLINE 1
SILICA PLASTICS

They are ultradispersed stabilized colloidal systems based on pyrogenic silicon dioxide.

Description

Polishing suspensions are proposed for the first and second stages of chemical-mechanical
polishing of silicon wafers of various orientations, as well as other applications.

Technical and economical advantages of production

e Polishing suspensions provide: high surface cleanliness after polishing, a low amount
of static electricity generated on the polisher, high productivity, ease of use, high stability and
minimal contamination with metal ions

e The efficiency of chemical-mechanical polishing of monocrystalline silicon wafers is
to obtain a mirror, smooth, flat surface with nanometer (subnanometric) roughness at a
sufficiently high material removal rate

e Suspensions based on

L. b pyrogenic  silicon  dioxide
! contain  particles of the
\ minimal possible size to ensure

0
6 MonupoBanbhuk

uniformity of the geometric
and structural properties of the
polished surfaces;

e Suspensions are homo-
geneous in terms of phase and
element composition, highly
stable, easy to prepare and use,
cheap and environmentally
safe.

ACM uzobpasicenus nogepxHocmu KpemHust nocie
wiughosxu (a), I cmaouu XMIT (0) u IT cmaouu XMIT (C)
cycnensuetl Ha ocHoge aspocuna OX-50/

AFM images of silicon surface after polishing (a)

I stage of CMP (b) and Il stage of CMP (c) Cyenensuio pacipacosuisaiom u
. P . ynaxkoevledrom 6 nojiusmujienosble
with polishing suspensions

Kanucmpul emecmumocmoio om 10 0o 50 1
no I'OCT 9980.3./ The suspension is
prewrapped and done up in plastic
canisters with a capacity of 10 — 50 | as
per GOST standard 9980.3.

VLA]DIIM'I'R a ,/ '\W o
HEAD OF ADVANCED MATERIALS RESEARCH LABORATORY, &5«
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HU3KOTEMIIEPATYPHAS TEXHOJIOI'UA ITOJTYUYEHUSA
1 MHUKPOCO®EPUYECKHUX ITIOPOLIKOB

Onucanue

Pa3paborana omnbITHas ycTaHOBKAa JUIsl TOJYyYEHHUS MHKPOIIOPOUIKOB € YacTULAMH,
uMmeromuMu  popMy, OnM3Kyr0 K cdepuyeckoid. XHUMHUYECKUH COCTaB, TeMIleparypa
00pabOTKH M MOYTH MpaBWIbHASA (OpMa MUKPOCPEPUIECKHUX IMOPOIIKOB 00ECIIEUNBAIOT MX
BBICOKYIO NPOYHOCTh IPU CKATUU, XUMUYECKYI0 M TEPMHUYECKYIO0 CTOMKOCTh.Perymupys
TemnepaTypy oOpaOOTKH, MOKHO M3MEHATH IUIOTHOCTh M BOAOIOIJIOIIEHUE MOTY4aeMbIX
MHUKPOIIOPOILIKOB.

TexHONOorus Mo3BOJSET MOJy4aTh MUKPOC(HEPUUECKHE MOPOIIKH U3 BOJHO-CHUPTOBBIX
PacTBOPOB M B3BECEH, coepKaIux coequHeHust kpemuus (Si), turana (Ti), amromunaus (Al)
U IPYTUX 3JIEMEHTOB.

Ceoiicmea MuKpocgepuueckux nopouiKos

e BxemHuii BUJ: TOPOIIOK OEIOT0 1BETA;

e Pasmepsl: 1-100 MkMm;

e [Imotnocts: 0,01-0,1 r/cms;

e Tepmocroiikocts: 0-900 °C.

Ilpeumywecmea

JlaHHas TEXHOJOTHS MO3BOJIAET OTKA3aThCs OT LIEJIOTO psfa dHEPro3aTpaTHBIX CTaguil
TPaIUIIMOHHBIX METOOB MOJIYYE€HHUSI MUKPOC(EPHUUECKUX TTOPOLIKOB, a TAK)KE 3HAYUTEIHHO
VIOPOLIAET MpOLECC HX MOMYYEHUS 3a CYET OTCYTCTBMSI CIIOKHBIX TEXHOJOTHYECKUX
omnepauuu.

Oonacmo npumenenus

Muxkpocdepruueckue MOPOIIKK Ojarojaps CBOUM CBOMCTBAM MOTYT HaWTH HIMPOKOE
MPUMEHEHHE B Pa3IUYHbIX OTPACISIX NMPOMBILIUIEHHOCTH: XUMHUYECKOW, HeTe- U raszo-
J00BIBAIOIIEH, CTPOUTEILCTBE, MAIIMHOCTPOEHUH W T.J. OHHM MO3BOJIAIOT pelaTh P
npobnem, rne TpeOyeTcs CHIDKEHHE Beca INPU HU3KOH TEIUIONPOBOJHOCTH, BBICOKOU
MPOYHOCTU U YCTOMYMBOCTU K arpeCCUBHBIM Cpe/iaM U T.JI.

\! . - I‘AI/IH.IYH BJIAIUMUP: EBI‘EHbEBH‘I

= kAHAMAAT ®U3UKO-MATEMATHYECKHX HAYK, ,aouEHT
- TeJL +(375 232) 50-38-22, pakc +(375 232) 50-38-13
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LOW-TEMPERATURE SYNTHESIS TECHNOLOGY MICROSPHERE POWDERS

Description 1

It has developed experimental plant, intended for production micropowderswith
particles,which have a shape close to spherical. Chemical composition, processing
temperature and almost regular shape of microsphere powdersprovides their high
compressive strength, high heat and chemical resistance.Adjusting the processing
temperaturemakes possible to change the density and water absorption of obtained
micropowders.

Technology allows production of microsphere powders from hydroalcoholic solutions and
suspensions containing compounds of silicon (Si), titanium (Ti), aluminum (Al) and other
elements.

The properties of the microsphere powders

e Appearance: white powder;

e Dimensions: 1-100 microns;

e Density: 0.01-0.1 g/ cm?;

e Temperature resistance: 0-900 °C.

Advantages

This technology allows to refuse from a series of energy-intensive stagesof the
conventional methods of producing microsphere powders, and significantly simplifies the
process of their production due to the absence of complex technological operations.

Application area

Microspheres powders due to their properties can be widely used in various types of
industries: chemical, oil and gas mining, construction, engineering, etc. The use
ofmicrospherescan solve a lot of problems,which require a reduction in weight with low
thermal conductivity, high strength and resistance to aggressive media, etc.

1 — quartz tube/ keapyesas mpyoa
2 — cather/ yrasnusamens

3 — containerstoragespheres/
EMKOCIb 015l NPUEMKU MUKPOHOPOULIKOB

4 — heating spiral/ naepesamenvnas cnupane

a = — 5 — pulverizer/ pacnviiumens
6 — compressor/ komnpeccop

Scheme of laboratory equipment for low-temperature
production of microspherical powders/
Cxema ycmanosxu 01 HUSKOMEMNepamypHo2o
NOJYUeHUs MUKPOChepuiecKux nopouKos

VLA]DIIM'I'R - ’/ &
HEAD OF ADVANCED MATERIALS RESEARCH LABORATORY, o
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HAHOCTPYKTYPHBIE S10,/Zn0O/Si IJIEHKH AJI1 COJTHEYHBIX
1 3JIEMEHTOB

30/1b-TeNTb METOJOM CHHTE3WPOBAHBI MPO3PAuHBIC Front contact Al
(nponyckanue cBbie 95%) NpoBOISALINE TOKPHITUS IS
COJTHEYHBIX 3JIeMeHTOB. MHTrerpanus ZnO ¢ Si MOXeET
OTKPBITh ~ BO3MOXKHOCTH  PEAIBHOTO  COBMEIICHUS
YHUKaJIbHBIX (YHKIMOHAJIBHBIX CIIOCOOHOCTEN 3THUX
MaTepHUaloB U KPEMHHUEBOM TEXHOJOTHH, B YACTHOCTH,
MIPU MPOU3BOJCTBE COJTHEUHBIX AJIEMEHTOB.

Oonacmo npumenenus

[Tpumenenne aByxcnoiHbx ZnO /S102 miueHok nossimaeT KIIJ{ coaHEUHBIX 371eMEHTOB
3a cueT pacuiMpeHus pabouero BoJHOBOro auanazoHa C3. Bo3moxxHO mpuMeHeHHE B
AIIEKTPOHUKE — B KAUECTBE aKTUBHOM CPEJIbI AJIsI COTHEYHBIX AIIEMEHTOB, MHE303IEKTPOHHBIX
YCTPOWCTB, CEHCOPOB, (POTOKOHBEPTEPOB, SMUTTEPOB, B CHUHTOPOHUKE, ONTOIIEKTPOHHKE.

Ilpeumywecmea mexunonozuu

[IpocToTa ucnonbp3yeMoro 060pyA0BaHuUsl, SKOHOMUYHOCTh, SKOJIOTMYHOCTh, THOKOCTD
TEXHOJIOTUH, OTCYTCTBUE BPEIHOTO BO3ACUCTBHUS HA YEIIOBEKA M OKPYKAIOIIYIO CPEy.

Xapakmepucmuku nieHoK

Si02/ZnO/Si-cTpyKTYpbl CHHTE3UPOBAHBI 30JIb-T€IIb METOJOM C HCIIOJIb30BaHUEM
HUTpaTa, XJopuaa Ju00 anerara UHKA B KaUeCTBE MCXOIHBIX peareHToB. Mcnonb3oBanue
(GYHKIMOHABHBIX CJI0€B Ha OCHOBE ZnO IJICHOK B COJIHEYHBIX JJIEMEHTAX ITO3BOJIAT
COBMECTUTh €ro (yHKIUIO TPO3PavyHONPOBOMAILIETO  3JIEKTPOJAa CO  CBOMCTBOM
nepen3yyeHust Uit 00ecreueHus yayyIIeHns: HapaMeTpOB COTHEYHBIX 3JIEMEHTOB.

Sol-gel ZnO-film
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- 3ABE/IYIOLILMI THKJI IEPCIEKTUBHBIX MATEPHAJIOB,
KAH/JUJAT ®PU3UKO-MATEMATHYECKUX HAYK, JOLIEHT,

~ Tes1. +(375 232) 50-38-22, pakc +(375 232) 50-38-13




NANOSTRUCTURAL S102/Zn0O/Si FILMS FOR SOLAR CELLS

Transparent (transmission is more than 95%) coatings for solar cells are synthetized by
sil-gel method. Integration of ZnO and Si can offer possibilities for real combination of unique
functional capacities of these materials and silicon technology, in particular, in the process of
production of solar cells.

Application

Application of two-layer ZnO / SiO- films increases efficiency coefficient my means of
broadening of performance wavelength range of solar cells. It is possible to use it in
electronics — as a means of active medium for solar cells, piezoelectronic devices, sensors,
photoconverters, emitters, in spintronics and optoelectronics.

Advantages

Simplicity of the devices applied, their efficient performance, ecological purity, flexibility
of the technology, absence of negative impact on human and the environment.

Characteristics of films

SiO2/Zn0O/Si-structures are synthetized by sol-gel method using nitrate, chlorides or zinc
acetate as initial materials. Application of functional layers based on ZnO films in solar
elements gives an opportunity to combine it function of transparent transmitting electrode
with retransmission providing improvement of parameters of solar cells.

The The value

Char&fiﬂ'ﬁfs of indicators
Tempe_raturoe of 300-530
formation, °C
Resistivity, from 10 to
Oom*cm 106
Transmission, % 80-97 %

. . More than
Film thickness 300

VEADIMIR GAISHUN,
HEAD'OF ADVANCED

1
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JEKOPATHUBHBIE 30JIb-I'EJIb IIOKPBITUSA

[Tpennaraercs MOAUGPUITMPOBAHHBIN 30JIb-T€Ib METO/I JJIsI TPOU3BOJICTBA JIEKOPATHBHBIX
MOKPBITUH, JISTUPOBAHHBIX OpPraHUYECKUMHU Kpacuteisimu, okcugamu Mn, Co, Fe, Ag, Cu,
Ni, Ce, Eu u np.

e Rhodamine G
— NiGrosine
Methylene blue
Coumarin 7

200 2;0 360 3éo 460 4&0 560 550 600 €50
— Ao m

Cnexmpbi nponycKanusi 30Jib-2eib NOKPLIMULL ¢
Fe(NOs),*6H, O 20 macc. |ZE101 Bl 5 PO ) Pa3TUdHbIMU OpcaAHUYECKUMU Kpacumeﬂﬂmu/
= " Transmittance spectra of sol-gel coatings with
various organic pigments

Oonacme npumenenus

B kadecTBe HEKOpATHBHBIX 30Jb-T€NIb MOKPHITUH HAa CTEKJIAX, JIMH3aX, IJIACTUKE U
KEepaMHUKe.

OcHogHble npeumyuiecmea

e 30Ib HAHOCHUTCS Ha MaTepual MeTOJaMU OKYHaHUsS, pACHbUICHUS WIH
LHEHTPUPYTUPOBAHHUS.

e  OaHOpPOAHOE MPO3PAUYHOE MOKPHITHE GOPMHUPYETCS HA MOBEPXHOCTH MOIOKKH TTOCIIE
TepMooOpaboTku npu Temmneparype 200-500 °C.

e Xoporias aare3us K MOBEPXHOCTH CTEKIIA, MJIACTUKA U KEPAMUKHU.

e ['uOKOCTH MpoIecca U ynpaBiasieMOCTb.

Texnuueckue xapaKmepucmuxu

e (Oo6nanaer Tepmuueckoi croikocthio (10 T=500 °C);

e [lokppITHE TOMOTE€HHO 110 COCTaBY U TOJIIUHE;

e Tonmwunua nokpseitus 0,5 -2 MKM.

Ilpeonazaromcea: W3TOTOBIIEHUWE OMNBITHBIX OOpa3loOB, COBMECTHas pa3paboTka
TEXHUYECKOW M TEXHOJOTMUYECKOW JAOKYMEHTAllMU M OKa3aHUE TEXHUYECKON MOMOIIM IO
BHEJIPEHUIO.

S TrAVWYH BJIAJMMUP EBTEHBEBUY,
3ABE/IYIOIIMH THUJI NEPCIIEKTUBHBIX MATEPHAJIOB
~  KAHJUJAT ®U3UKO-MATEMATHYECKHX HAYK, IOLIEHT,

_Tes. +(375 232) 50-38-22, dpaxc +(375 232) 50-38-13
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DECORATIVE SOL-GEL COATINGS

A modified sol-gel production method for decorative coatings, doped by organic
pigments, oxides of Mn, Co, Fe, Ag, Cu, Ni, Ce, Eu, etc. is offered.

Application

Can be applied as decorative sol-gel coatings on glass, lenses, plastic and ceramics.

Advantages

e Sol is applied on the material by
dipping, sputtering or centrifugation
methods.

e Homogeneous transparent coating is
formed on the substrate surface after heat
treatment at the temperature of 200-500 °C.

e Good adhesion to glass, plastic and
ceramic surfaces

e Flexibility and controllability of the
process

Technical characteristics

e Heat resistance (up to T=500 °C);

e The coating is homogeneous on its
composition and thickness;

e Coating thickness is 0.5 — 2 micron.

We offer: samples production, joint
drafting of technical and technological
documents and technical assistance on
implementation.

ADVANCED
CANDIDATE
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Transmittance spectra of sol-gel coatings with
various concentrations of ferrous oxide and
cobalt oxide (20, 30 mass. %) /
Cnexmpbl nponyckanusi 3071b-2elb NOKPbIMULl
C pA3JIUYHbIMU KOHYEeRmpayusimu okcuoa xcenesa
u oxcuda kooanoma (20, 30 macc. %)




30JIb-T'EJIb IOKPBITUA HA OCHOBE SiO: IJIS1 3AIIUTHI
1 IHOBEPXHOCTHU METAJIJIOB

Ilpeocmasnsem cobon xepamumueckue SiO2 305b-TeNb MOKPBITHS, 00JIJAOIIKE
3alUTHBIMH, AaHTUKOPPO3UOHHBIMH, BIIATOCTOMKUMHU U TEPMOCTOMKUMU CBOMCTBAMHU.

Texnuueckue Xapakmepucmuku

. [ToBepXHOCTH MOKPHITUS OAH Hasl, T YHasl, T1aJKast

Bremmmuii Bt P P JHOPOJHAs, [IpO3padHas, [aaKas,
¢ O1eckom, 6e3 TpelrH

Tonmuna 0,5~2 um
Anresust Knacc 0 (ISO 2409:2013, ASTM-5B)
Ycroituuso k [TokpBITHS YCTOWMYMBBI K TPABJICHHIO B CTAHAAPTHOM TPaBUTEIC
arpecCUBHBIM Cpeaam Jutst amroMuHMs pazorperoro 1o T =40 °C B Teuenun 20 MUHYT
TepMocTOHKOCTD 1o 750 °C

OcHosenvie npeumyuwiecmea

e 30J1b HAHOCUTCS Ha MaTepua METOJIaMU OKYHAHUs U PACIIbUICHUS;

e OpHOpoaHOE MOKpBITHE (OPMHUPYETCS IMOCIe TepMOOOPaOOTKU MpU TeMIepaTypax
150-250 °C;

e Xopomas anare3usi K MOBEPXHOCTH METUIIMHCKOW CTalH, allOMUHUS, MarHus  Jp.
METaJIOB;

e MexaHnuueckas yCTOHYMBOCTb K TEMIIEpAaTypHbIM Kosebanusm 110 750 °C;

e ['ubkocTh mporecca u yrnpaBisieMOCTb.

Oonacmo npumeneHus

e B MeaummHe A7 3aIMTH METAUTHYECKUX UMILIAHTOB U PUOOPOB;

e B Meramnyprum M IpOM3BOACTBE METAUIMYECKUX M3ACIUN JUIsl 3allUThl MX OT
KOPPO3HH 1 aTMOC(HEPHBIX BO3JICHCTBUN IPU TPAHCHOPTHPOBKE M SKCILTyaTaIIH;

e B npubopo- 1 MalImHOCTPOEHUH AJIs 3aIUThI TIOBEPXHOCTH U3JEJINN U3 METAIIOB U
CIUTAaBOB OT BO3/ICHCTBHS BHEITHEH cpeibl (BIary, melo4H U COoJei).




SiO2-BASED SOL-GEL COATINGS FOR METAL SURFACE PROTECTION

These are ceramic SiO: sol-gel coatings with protective, anticorrosion, water-proof and 1
heat resistance properties.

without coating/ with protective coating/
oe3 ROKpoblmus C 3aiumHnbIM ROKpblmuem

Technical characteristics

The coating surface is homogeneous, transparent, smooth,
glossy, no cracks

Thickness 0,5~2 um

Outward appearance

Adhesion Class 0 (ISO 2409:2013, ASTM-5B)

The coatings are resistant to etching by standard etchers for
aluminum heated to the temperature of T = 40 °C for 20 min
Heat resistance Up to 750 °C

Advantages
e Sol is applied to the material by dipping and sputtering;
e Homogeneous coating is formed after heat treatment at the temperature of 150-250 °C;

e Good adhesion to the surface of surgical steel, aluminum steel, magnesium and other
metals;

e Mechanical resistance to temperature oscillations up to 750 °C;

o Flexibility and controllability of the process.

Application:

¢ In medicine for protection of metallic implants and devices;

e In metallurgy and production of metalwork for protection from corrosion and
atmosphere impacts during transportation and exploitation;

e In instrument engineering and mechanical engineering for metalwork and alloys’
protection from impacts of external environment (humidity, alkalis, salts).

Resistance to aggressive environment
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30JIb-TEJIb IOKPBITHUA C TUJAPO®OBHBIMU CBOMCTBAMM
1 HA OCHOBE SiO; AJ1s1 BAIIUTHI U IJIAHAPU3ALIUU ITIOBEPXHOCTH
PA3JIMYHBIX TUITIOB MATEPUAJIOB

Ilpeocmasnsem coooit xepammdeckue SiO2
30J1b-T€Jb TOKPBITUS, OO0JIaJaIoNUe 3allUTHBIMH,
IUBJIEKTPUYECKUMU, BEIPABHUBAIOIITIMHU u 20
TEPMOCTOMKUMH CBOMCTBAMM. prf

Texnuueckue xapakmepucmuku

o [ToBepxHOCTH MOKPBITHS OJTHOPOJIHAS, TPO3pAUHAs, TTaaKast

Buemnuii Bug P P FAHOPOAHas, pO3p > TIazka,
¢ OireckoM, 0e3 TpemnH

Tommmuna 0,5~2 pm
Anresust Kinace 0 (ISO 2409:2013, ASTM-5B)
JusnexTpuueckas NpoOHUIIAEMOCTh € =4 (IpH TOJIIMHE CIIOS JUAIEKTpUKa ~1 pm)
Y CTONYHBO K arpecCUBHBIM IToxphITHS YCTOMYMBBI K TPABICHUIO B CTAHAAPTHOM TPABUTEIE IS
cpeapam amomunmst pazorperoro 10 T =40 °C B teuennn 20 MUHYT
TepMoCTOHKOCTD 1o 750 °C

Ocnoenvie npeumyuiecmea

e 30JIb HAHOCHUTCS HA MaTepHall METOIaMU OKYHAHUS U IIEHTPU(DYTUPOBAHUS;

e OpHOpOAHOE MOKPHITHE (POPMHUPYETCS TMOCIEe TEPMOOOPAOOTKH MpPHU TeMIepaTypax
150-250 °C;

e Xopormias aare3us K MOBEPXHOCTU KPEMHUSA U APYTHX MATEPUATIOB, UCIIOIb3YIOMIUXCSA
B MUKPO3JIEKTPOHUKE;

e MexaHuueckasi yCTOMYMBOCTD K TeMIlepaTypHbIM Kojebanusim 10 750 °C;

e IM3oOpaxkenne POM-ckona TMOKa3bIBa€T, YTO TMOKPHITHE HMMEET OJTHOCIONHYIO
OJIHOPOJHYIO CTPYKTYPY.

e [ 'UOKOCTH U YIPaBIAEMOCTb MPOIIECCa;

e  CTOMMOCTb 30JIb-T€JIb HOKPHITHA Ha monoxkke S=300 cm? cocrapiser 3$, B To Bpems
KaK IMOKPBITHS U3 UMIIOPTHBIX aHAJIOTOB CTOAT mopsiaka 50-603.

Oobnacmop npumenenusn

e B MUKPOIJEKTPOHUKE B KAUE€CTBE MEXKCIOWHOTO TUAJICKTPUKA JIJIsl U30JIAIMH BBIXOa
p-N-miepexo/ia Ha MOBEPXHOCTh KpUCTaJlia MOJYIPOBOIHUKOBOTO MaTepuaia;

e Jlna mnnaHapu3anMM TIOBEPXHOCTH C BO3MOXXHOCTHIO (OpPMUPOBAHHUS Ha HEH
WHTETPAIbHBIX HAHOPA3MEPHBIX CTPYKTYD;

e Jls 3a1IMTHI MOBEPXHOCTH U3AEIUN U3 METAJUIOB U CIIJIABOB OT BO3JICHCTBUS BHEIIIHEN
cpenbl (Biaru, EeJ04d U Coneil).

~ kAHAHAAT OPU3NKO-MATEMATHUYECKUX HAYK, ,ZIO].IEHT
e +(375 232) 50-38-22, daxc +(375 232) 50-38-13
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SOL-GEL COATINGS WITH HYDROPHOBIC PROPERTIES BASED ON SiO>
FOR SURFACE PROTECTION AND PLANARIZATION OF VARIOUS TYPES OF 1
MATERIALS

These are ceramic SiO2 sol-gel coatings with protective, dielectric, balancing and heat
resistant properties.

5.00um

Characteristics

The coating surface is homogeneous, transparent, smooth,
Outward appearance
glossy, no cracks
Thickness 0,5~2 um
Adhesion Class 0 (ISO 2409:2013, ASTM-5B)
Dielectric transmittance € = 4 ( when the thickness of the dielectric layer ~1 um)
Resistant to aggressive The coatings are resistant to etching in a standard for
environment aluminum warmed up to T = 40 °C during 20 min
Heat resistance Up to 750 °C
Advantages

Sol is applied to the material by dipping and centrifugation;
Homogeneous coating is formed after heat treatment at the temperature of 150-250 °C;
Good adhesion to surfaces of silicon and other materials applied in microelectronics;
Mechanical resistance to the temperature oscillations to 750 °C;
Image of REM-cleavage shows that the coating has homogeneous one-layer structure;
Flexibility and controllability of the process;

e Cost of sol-gel coating on substrate of S=300 cm? is $3, while the cost of coatings from
imported materials is about 50-60$.

Application

e In microelectronics as an interlayer dielectric for isolating of yield p-n-transition to
the crystal surface of semiconductor material;

e For surface planarization for formation of integral nanoscale structures on it;

e To protect the surface of devices from metals and alloys from the impact external
environment (humidity, acid, alkalis and salts).

VLAIDIIMII'R . 7 /
@? ADVANCED MATERIALS RESEARCH LABORATORY,

tel. +(375 232) 50-38-22, fax +(375 232) 50-38-13,
e-mail: vgaishun@gsu.by, http:// www.pnil.gsu.by, //nis.gsu.by



MOJIMMEPHBIE KOMIIO3UIUHA A MOJYUYEHUS YCTOMYUBBIX
1 K TEPMOOKHUCJEHWIO MOHOJIUTOB U IIJIEHOYHBIX MIOKPBITUI
HA OCHOBE ITOJIUDTUJIEHA

Oobnacmb npumenenus: MPOU3-
BOJICTBO  IOJUMEPHBIX  IUJICHOK,

| U3aenui MPOMBIIIIIEHHOTO "
" GBITOBOTO Ha3HAYCHUS u3
MTOJIMATHIICHA.
AKkmyanvnocmo

Bce nmonmmepst, u monuonehuHbI
'| B YACTHOCTH, TIOJIBEPIKEHBI POLIECCY
CTapeHusi, KOTOPBIA  CONPOBOXK-
JaeTcss  yXynalleHueM  (U3HKO-
MEXaHHYECKHX CBOWCTB MOJIMMEPOB.
Jnst  mpojjieHust cpoka  CIyKOBI,
yIy4YlIeHNUs CBOMCTB MOJUOJIE(PUHOB
U TIOBBIIIEHHUS] CpPOKa MX OJKCIUTya-
TallMd BBOJAT AHTHOKHUCIIUTEIbHBIE
N00aBKU WJIM aHTHOKCHIAHTHI. B HacTosiee BpeMsi CHHTE3UPOBAHO OOJBIIOE KOJIMYECTBO
AHTUOKCHJIAHTOB, OJHAKO HMX CTOMMOCTH BBICOKA, IIO3TOMY aKTYaJlbHO M 3KOHOMUYECKHU
BBITOJIHO HAWTHU MYyTH NOBBIIEHUS 3P (HEKTUBHOCTH YK€ CYIIECTBYIOIINX AaHTHOKCHIAHTOB.

Ilpeumywiecmea

Hcnonp3oBanue mnpeiaraéMplXx INOJUMEPHBIX KOMIIO3ULUI IO3BOJUT 3HAYUTEIBHO
YBEJIMYUTh NEPHUOJ] SKCIUTYyaTalluU OJIUMEPA WU U3/ENIUS U3 HETO.

JanHnas pa3pa0oTka 3amnuiieHa nateuramu Pb.

Ilpeonazaemvie hopmor compyonuuecmea:

e 3akiroyeHue JOroBopa Ha okazaHue ycayr no MK-crnekTpockonuuecKoMy aHaau3y
OpraHMYECKHMX BELIECTB: CHATHE CIIEKTPOB Ipomyckanus, cnekrpoB MHIIBO, ctpykrypHO-
IPYNIOBOM aHAIN3 TOTYYEHHBIX PE3YJIbTATOB;

e 3aKJIIOYEHHE JI0rOBOpa Ha
BeInioJiHeHue HUP;

e 3akiroueHue
JULEH3UOHHOIO  JIOrOBOpa  Ha
nepenayy HMMYIIECTBEHHBIX IIPaB
Ha pa3paboTKy, OKazaHHe TOMOIIU
BO BHEAPEHUHU.

 BOPOBBEBA EJIEHA AJIEPbEBHA

, KAHJUJAT XUMUYECKHX HAYK, JOLIEHT
__Teu. +(375 232) 50-38-17, dpaxc +(375 232) 51-00-77,
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POLYMER COMPOSITIONS USED TO OBTAIN POLYETHYLENE-BASED
MONOLITHS AND FILM COATINGS RESISTANT TO THERMAL OXIDATION 1

Application: production of polymer films, industrial and household products from
polyethylene.

Relevance

All polymers and polyolefins in particular are prone to the aging process, accompanied by
deterioration in physico-mechanical properties of the polymers. To prolong the service life,
improve the properties of polyolefins and increase the life of their products, antioxidant
additives or antioxidants are introduced. At the present time a large number of antioxidants
have been synthesized, but they are too high-prices, so it is important and cost-effective to
find ways to increase the effectiveness of existing antioxidants.

Advantages

Application of these polymer compositions will allow for increase of exploitation period
of polymer or an article thereof.

This development is covered by the
patent of the Republic of Belarus.

Offered forms of cooperation:

e Signing of the contract on the
provision of services for IR spectroscopic
analysis of organic substances: the
removal of transmission spectra, the
spectra of repeatedly violated total internal
reflection, the structural and group
analysis of the results obtained.

e Signing of a contract for R & D;

e Signing of a license agreement for
the transfer of property rights to develop,
assist in the implementation.

ELENASVOROBYOVA, HEAD OF INT ERDEPARTMENTAL RESEARCH , / ,
DEVELOPMENT LABORATORY “PHYSICS AND CHEMISTRY OF POLYMEF
CANDIDATE OF CHEMISTRY, DOCENT >

tel. +(375 232) 50-38-17, fax +(375 232) 51-00-77, =
e-mail: evorobyova@gsu.by, http:// biology.gsu.by, //nis.gsu.by




MPOEKTUPOBAHUE YCTPOUCTB TEPAI'EPIIOBOI'O TUAITIA30OHA
YACTOT HA OCHOBE JIBYMEPHbBIX U TPEXMEPHBIX METAMATEPHUAJIOB

Oonacme npumenenus

e [llupokonosocHble mMpeoOpa3oBaTeNid  MOJSIPU3AINK, HMCIOIIHE  CTPYKTYPY
MeTamaTepuaia U GyHKIIMOHUPYIOIIKE B MpokoM auana3zone TT1 cnekrpa.

e VYcrpoiicTBa TMOBOpOTa IUIOCKOCTH MOJSIpU3alliM  Ha 0a3e MeTamaTepuala,
3HAQUYUTENILHO 00Jiee TOHKOTO B CPABHEHUHU C TPATUIIMOHHBIMU 3JIEMEHTAMHU.

e [lonspuszanuonnsie GpuibTpbl TT'1] M31ydeHUsT HA OCHOBE TOHKOT'O ME€TaMaTepHaia.

e [lornorurenu anekTpoMarHuTHEIX BOJIH T1 11 Auanasona.

Onucanue

B pesynbraTte TEOPETHYECKOrO MCCIEIOBAHUA W KOMIIBIOTEPHOTO MOJEIUPOBAHUS
CIIPOCKTUPOBAHBI U CO3/IaHBI SKCIEPUMEHTANIbHBIE 00pa3llbl MeTamMaTepHalioB Ha OCHOBE
MHUKpPOpPa3MEPHBIX IUIOCKMX M OOBEMHBIX PE30HAHCHBIX JJIEMEHTOB B TEpareproBOM
JMarna3oHe 4acToT.

Cmenens peanuzayuu

Ha OAO «MMHTETI'PAJI» u3rotoBieHsbl ONBITHBIE 00pa3Ilbl IByMEPHOTO MeTaMaTepuana
Ha KPEMHUEBOW IOUIOKKE IS TEPArepluoBOro JUaIa3oHa ¢ MPOBOIAIMMU 3JIEMEHTAMU U3
amroMuHus U MonnbieHa. [IpoBenensl SKkciepruMeHTaIbHbIE UCCIIEA0BAHUS U MMOKa3aHO, YTO
CIIPOEKTUPOBAHHBIA M M3TOTOBJIEHHBIA METaMaTepuasl ¢ MPEABAPUTEIBHO PACCUYUTAHHBIMU
rapaMeTpaMy IpOSBISET IMpPEICKa3aHHbIE YacTOTHO- W IOJSPU3ALMOHHO-CEJIEKTUBHBIC
CBONCTBA.

15.0kV x1.80k SE(U)

Domowabnon snemenmos oopasya memamamepuanal
Photomask of elements of the metamaterial sample

2 Z[OKTOP ®U3UKO-MATEMATUYECKHUX HAYK, HPO¢ECCOP
_1en +(375 232) 51-00-75, dakc +(375 232) 51-00-77,
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DESIGN OF THz FREQUENCY RANGE DEVICES BASED
ON TWO-DIMENSIONAL AND THREE- DIMENSIONAL METAMATERIALS 2

Application

e Broadband polarization converters which have a metamaterial structure and function
within a wide range of THz spectrum.

e Polarization rotators based on a metamaterial much thinner in comparison with
traditional elements.

e Polarization filters of THz radiation based on a thin metamaterial.

e Electromagnetic wave absorber in the THz range.

Description

As a result of theoretical studies and computer simulation, a number of metamaterial test
samples have been designed and produced on the basis of micro-sized flat and three-
dimensional resonance elements in the THz frequency range.

Implementation level

Test samples (advanced prototypes) of a two-dimensional metamaterial on silicon
substrate for THz range with conducting aluminum and molybdenum elements were made at
JSC «INTEGRALy. Experimental studies have been carried out and it has been proved that
the designed and fabricated metamaterial with pre-calculated parameters shows predicted
frequency and polarization selective properties.

domoepagus obpazya memamamepuad,
00pazoeanno2o ome2a-no0ooHbIMU dnemenmamu (yeeauuenue 200x)/
A photograph of the metamaterial sample formed by omega-like elements (increase of 200x)

IGORYSEMCHENKO, B A
HEAD!OF RESEARCH LABORATORY «PHYSICS OF WAVE PROCESSES», S

tel. +(375 232) 51-00-75, fax +(375 232) 51-00-77,

e-mail: isemchenko@gsu.by, http://gsu.by/physfac/pwp/, // nis:gsy
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MPOEKTUPOBAHUE BE3OTPAKATEJbHBIX OTJIOTUTEJEM JIJIA CBY U

2 TI'u AUAITIASOHA HA OCHOBE METAMATEPHUAJIOB
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Oonacmo npumeneHus

[Tornomaromue maTepuanbl U MOKPBITHS HOBOTO THIIA, HE HMMEIOIIHME OTPAXKArOUIETO
OCHOBAaHUS U «HEBUAMMBIE» C 00JydaeMoi cTopoHsl, 171 mpubdopoB TI'u u CBY-TexHukwu.

Onucanue

[IpennoskeHpl BapuaHThI CO3/IaHus MoTomatomniero ciado orpaxkatomero (8 CBY u Tl
JMana3oHe) MeTamarepHuaia, COCTOSIIEr0 M3 OMEra-3JIeMEHTOB IMpPSIMOYTOJIbHOM (hOPMBI.
BOnu3u pe3oHaHCHON 4acTOTHI Takue oOpaslbl IEMOHCTPUPYIOT CUIIBHOE IOIJIOIIEHHUE U
KO3 (ULMEHT oTpakeHus, Onu3kui K Hymto. [Ipu 3TOoM Oe30TpakarenbHble CBOMCTBA
MOTJIOTUTENS TPOSABIAIOTCS B IIMPOKOM Juarna3oHe 4acToT. IIpuumHa Takoro cBoiicTBa
0o0pa3oB — cOaJaHCUPOBAHHOCTH JJIEKTPUYECKOTO JAUMOJIBHOIO MOMEHTAa M MarHUTHOTO
MOMEHTa Ka)KJI0T0 3JIEMEHTA U ONTUMAJIbHOCTh €T0 NapaMeTpoB. B pe3ynpTaTe norioTuTesnsb
MMEEeT BOJIHOBOM MMIIEAHC, PaBHBIM HMIIEaHCY CBOOOJHOIO IPOCTPAHCTBA.

Cmenens peanuzayuu

HzrotoBnensl  oOpa3lbl  MeTamaTepuana, COCTOSALIME U3  OMErape3oHaTopoOB
MPSIMOYTOJIbHOM (POPMBI C paCCUMTAHHBIMU ONTUMAJIBLHBIMHM MapaMeTpamu. M3roroBieHb
mabIoHbBl U pa3paboTaHa TEXHOJIOTHS
TUPaXKUPOBAHUSI OMEra-3JIEMEHTOB Mpsi-
MoyroipbHOi  Qopmel.  IIpoBeneHsl
SKCIIEPUMEHTAJIBHBIE HCCIEN0BAaHUS C
M3roTOBIEHHBIMH oOOpasmamu B CBY
JMana3oHe.

== — : ,Z[OKTOP OPU3NKO-MATEMATHUYECKHUX HAYK, HPOQECCOP
B _1e. +(375 232) 51-00-75, dakc +(375 232) 51-00-77,
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DESIGN OF REFLECTIONLESS ABSORBERS FOR MICROWAVE
AND THz BANDS BASED ON METAMATERIALS 2

Application

Absorbing materials and innovative coatings without a reflective basis and “invisible” on
their irradiated sides for microwave and THz equipment.

Description

The options for creating low-reflection metamaterial absorber (in microwave and THz
bands) consisting of rectangular omega-elements have been suggested. Near the resonant
frequency, such samples show strong absorption and a reflection coefficient close to zero. In
this case the reflectionless absorber properties occur in a wide bandwidth. The reason for such
a property of the samples is the balance of the electric dipole moment and the magnetic
moment of each element and the optimality of its parameters. As a result, the absorber has
wave impedance equal to the impedance of the free space.

Implementation level

Metamaterial samples consisting of rectangular omega-resonators with calculated optimal
parameters have been made. Templates have been produced and the replication technology
of rectangular omega elements has been developed. Experimental studies with manufactured
samples in the microwave range have been carried out.

beszaxosas kamepa I'TY umenu @. Crxopunwll
Anechoic chamber at Francisk Skorina Gomel State University

SEMCHENKO,

tel. +(375 232) 51-00-75, fax +(375 232) 51-00-77,

e-mail: isemchenko@gsu.by, http://gsu.by/physfac/pwp/, //nis.gsuby
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ObOPYNOBAHHUE VIS OBPABOTKU MATEPUAJIOB JIASEPHBIMH
2 ITYYKAMMU CIIEHUAJIBHOU TEOMETPUN

Texnonocuu u o060pyoosanue npeoHa3HA4YeHbl TN PE3KU
METaJUIOB, TU3JIEKTPUKOB, MOIYIPOBOJHUKOB, IPOIIMBKH OTBEPCTUN
B U3JCNUAX, COCIUHCHHUS W3JCIUN CBapKOH W/WIM TMalKOH,
TEpMOOOpPaOOTKM MOBEPXHOCTH U HCIONB30BAaHUS B APYIHX
JA3epHBIX  TEXHOJIOTUSX, TMPUMEHAEMBIX B DOJIEKTPOHUKE U
MammHocTpoeHud. OHM  moz2ym  Obimb  UCHONB306AHBI B
MeTatoo0pabaTeiBaronieil 1 mpruOOPOCTPOUTENHHON OTpacisix, B
FOBEJIMPHOM MPOU3BOJICTBE, MEAUIIUHE U T.J.

B mexnonozuax ucnonv3yiomcsa na3epHble MYYKH KOJIBIIEBOTO,
UAJIMHAPUYECKOTO, MNPSMOYTrOJIBbHOTO M MHOro cedyeHus. JlazepHoe TEXHOJIOTHYECKOe
o0opy/loBaHHE OOECMEYMBAET H3MEHEHHE pa3MEPOB KOHTypa OOpaOOTKH, YCTaHOBKY
napaMeTpoB U3IIYYEHHUSI B COOTBETCTBUHU C TEXHOJOTHEH, MHOTOIICJIEBOE MPUMEHEHHUE, YTO
MO3BOJISIET BHIOPATh HanboJiee onTUMalnbHbie U () (HEKTUBHBIE TEXHOJIOTUYECKUE PEKUMBI.

Texnonozuu mozym obecneuums cieoyougue napamempst 00padomku:

o obpabomxul
Before processing

[Ipu mpormvBke oTBepCTUil B Junana3oH npommnBaeMbIX OTBEPCTUIH, MKM 502000
KepaMuKe, OJIMKope
p ’ p ; [y6una, He Gosee, MKM 5000
(dheppuTax, MarHUTAaX:
I'my6una nporiaBnenus, He 6oee, MKM 1000
IIpu cBapke HepKaBEOIIUX
crancii: [IpodHOCTE HA CTATHUECKYIO HATPY3KY CBAPHOTO 1000
’ coenqunenus tuna Cy, C4 mmHOM 15 MM, He meHee, K[
0 MukpoTtsepaocTs o Bukkepey, kI' /mm? 1200
Y TePMOYIIPOYHEHHH
PH TCPMOYIIP .| I'myOnHa 3akanku, MKM, 710 Jlo 250
KEJe30yTIePOAUCTBIX CTaJICH: =
YBenuueHue N3HOCOCTOMKOCTH, pas 2+2.5

Texnonozuu mozym oodecneyums JETUPOBAHUE TOBEPXHOCTH 33 CYET HAIUIABOK
nopomkaMu (Boiab(dpaM, XpOM-HHKEIb, TpaduT U JAPYTUMH), -
Ja3epHOE pas3felieHue XPYNKUX HEMETaUIMYECKUX MaTepuasoB
METOJIOM YIPaBJISIEMOr0 TepMOpacKallbiBaHUs (pe3Ka KBapLEBOIro
U CWJIMKATHOTO CTEKJIa MO JI000H KPUBOJUHEHHOW TPaCKTOPUH,
napajijieIbHOe TepMOpPACKAIbIBAHNE) U IPyTUe BUIBI 00PaOOTKH.

Texnonocuu u o06opyoosanue éHedpeHsvl HA TIPEANPUITUAX
Pecny6nuku benapych, zauwjuuienvt namenmamu PecnyOnuku
benapyce.

Ilpeonazaromcs cnedyroujue 6uovl cOmpyoHu4ecmea: Ilocae obpabomxul

e pa3paboTKa, U3rOTOBIICHHE, IOCTABKA, HAJIA[Ka, HACTPOUKA U After processing
CEpBHUCHOE 00CITYKUBAHHE JIA3€PHBIX TEXHOJIOTMUECKUX KOMIUIEKCOB, CHCTEM, MOIYJICH;

e [iepe/aya MaTeHTHBIX MpaB, 3HAHUM, OMbITA, HOY-Xay IO JIA3€PHBIM TEXHOJIOTUSIM U
MPUMEHEHHIO JIA3€PHOT0 TEXHOJIOTHYECKOT0 000pY10BaHUS MO JIMIEH3UOHHBIM JIOTOBOPAM;

® OKa3zaHWe YCIAyr TUIAa WHXUHUPUHT, B TOM YHCIE: MPOBEICHHE HAYYHO-
UCCIIeIOBATENIbCKUX, KOHCTPYKTOPCKMX, TEXHOJOTMYECKUX paboT 1Mo  Ja3epHbIM
TEXHOJIOTUSIM U 000PYOBAHHUIO IPUMEHHUTEIHLHO K YCIIOBHUSAM TOTPEOUTEIISI.

Bo3mMoxHO BBHITIOJNIHEHHE KakK (YHIAMEHTAJIbHBIX, TaK W TPHUKIATHBIX HAyYHBIX
uccnenoBanuil. CpegHudl CpOK BBINOTHEHUS MPUKIAIHBIX HAY4YHBIX MCCIIEIOBAHUM,
KOHCTPYKTOPCKUX U TeXHOJornyeckux pador 1-1,5 rona.

S _\F&f

KAH,[[I/IAAT ®U3UKO-MATEMATHYECKHX HAYK, ,ZlOl.lEHT
~TeJ. +(375 232) 50-38-76, pakc +(375 232) 51-00-77
e-mail: Myshkovets@gsu.by, http://nis.gsu.by
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EQUIPMENT AND TECHNOLOGIES FOR MATERIALS PROCESSING
WITH LASER BEAMS OF SPECIAL GEOMETRY 2

Technologies and equipment are meant for cutting of metals, non-conductors,
semiconductors, drilling holes in products, welding and soldering, termo-processing of
surfaces and for other laser technologies used in electronics and machine-building. They can
be used in metal processing, instrument building industries, in jewelry, medicine and so on.

Technologies use laser beams of a ring, cylinder, rectangular and of other configurations.
Laser equipment provides changes of the processed contour size, radiation parameters
according to a technology, many-purpose use, which helps to select the most optimal and
effective technological regimes.

Technologies can provide the following processing parameters:

Hole drilling in ceramics, The range of broached holes, mkm 50+2000
polycore, ferrites, magnets Depth not more than, mkm 5000
Welding depth, not more, mkm 1000

Strength for a static load for a welding
connection of Cz,C4 type with the length 1000
of 15 mm, not less, kg

Micro strength according to Vikkers,

Welding non-corrosive steels

Thermo-strengthening of iron- kg/mm? 1200
carbon steels Depth of hardening, mkm, up to Up to 250
Increase of wear resistance, times 2+2,5

Technologies can provide surface alloying due to powder covers (tungsten, chromium-
nickel, graphite and others), laser division of fragile non-metal materials by a thermo-splitting
method (cutting of quartz and silicate glasses in any curvilinear trajectory, parallel thermo-
splitting) and other types of processing.

Technologies and equipment have been introduces at the enterprises, patented, and
protected with a patent of Republic Belarus.

We offer the following types of cooperation:

e development, production, supply,
adjustment and maintenance of laser
technological complexes, systems and
modules;

e transfer of patent rights, knowledge,
experience, know-how on laser technologies
and application of laser technological !
equipment on license treaties; 4

e engineering  services, including
research, design, technological services of
laser technologies and equipment according
to the buyers’ requirements.

Both, fundamental and applied researches
are possible. The term for applied research,
design and technological work is about 1 — 1,5 years.

=y

HEAD OF THE RESEARCH AND. DEVELdP
«LASER'TECHNOLOGIES OF MATERIALS PROCESSING», &
CANDIDATE OF PHYSICS AND MATHEMATICS, DOCENT == , S
tel. +(375 232) 50-38-76, fax +(375 232) 51-00-77, T
_e-mail: Myshkovets@gsu.by, http://nis.gsu.by == :
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JIABEPHASA TEXHOJIOI'HYECKAS YCTAHOBKA (JITY)
2 AJIs1 CBAPKM METAJIJIOB U CIIJIABOB

Onucanue

Pa3pabotana na3epHasi TEXHOJIOTMYECKasi YCTAaHOBKA JJIsI CBApKU
METAJJIOB U CIUIaBOB Ha 0a3e MMIYJIbCHOTO TBEPAOTEIBHOIO Jiazepa
HAa  QIIOMOUTTPHEBOM TpaHaTe C H3MEHSIeMBIMH  (OPMO,
MIPOCTPAHCTBEHHO-3HEPIreTUYECKUMY, BPEMEHHBIMU  XapaKTepucC-
TUKaMU UMITYJIbCOB T€HEPAIUy U3ITyYSHHS U ONITUYECKUX CUCTEM JIJIs
(dopMHpOBaHUSI  JIa3€pHBIX ~ IYYKOB  3aJ@HHOM  T'€OMETPUH
(UMTMHAPUYECKON (POPMBI, ITUIITHYECKOTO U KOJIBIIEBOTO CEYECHUI ).

JITY BrimrovaeT cucteMsl 11st GOPMUPOBAHUS JIA3€PHBIX ITyYKOB KPYTrOBOTO, AILTUIITHYECKOTO
U KOJIBLIEBOTO CEUEHHH C PEryJMpyeMbIMUA JUAaMETPOM M IIMPUHOM KOJbLA, a TaKXKe
OITOBOJIOKOHHYIO NPUCTaBKYy  JUIs
Nepeaayu J1a3epHOro M3IY4YEeHUS B 30HY
00paboTKN MaTepHasIoOB.

Hasznauenue

[Ipennaznauena i a3epHO CBapKH BBICOKOMPOYHBIX JierupoBaHHbIX ctajer (30XITCA,
30XT'CHA, 30XI'CH2A), amomunusi u amoMmuHueBbix cruiaBoB (AK-6, AK-8), turana u
tutaHoBbIX ciutaBoB (BT-1, BT-6, IIT-6M) u paspadomku mexwuonozuii occmanosieHus
nogepxuocmeii 0emanei MemoooM UMHYIAbCHOU J1A3€PHOU C8APKU, KOTOPBIA IO3BOJIAET
MOJTy4aTh METAJUIMYECKUE TOKPBHITUS C 3aJIaHHBIMU (PU3UKO-MEXaHWYECKUMH CBOMCTBAMH Ha
ITOBEPXHOCTSIX U3EIUIN U3 3TUX MAaTEPUAIIOB.

Cocmae ycmanoéku: CTOMKA W3JIydaTens; CTOWKa nuraHus U ympasiaenus JITY; ontuko-
MeXaHU4YecKui OJ0k; koopauHaTHbIN cToir; [I9BM; ycTpoiictBo BparieHust o0pabaThIBAEMBIX

JETAJIEN.

Texnuueckue xapakmepucmuku.:
®  JIABEPHAL CPCIMA. .. eveeeeeee e e e e e e YAG Nd*;
o  JIITMHA BOJTHBI UBIYUCHUS, MEM. ... usnsensensensensenneasensenseaneaserneaneasenses 1,064;
e [Iporpammupyemast GopMa U JUTUTETBHOCTh UMITYJIbCA, MC.....vvvenen... (0,25 — 20);
e MakcuMasbHas BEIXOIHAS SHEPTHS UMITYITBCA, JIK. . .ovvuiiiiiniiiiiiiiiaa 50;
e  MakcuMalbHas BEIXOIHAS MOIIHOCTE, BT.......oovii i, 400;
e YacroTa ClieZIoBaHUs UMITYJIBCOB U3JIy4YCHUs, HEe Oojiee, ['..............eovnnene. 200;
e Perynmpyemblii TuameTp cOKyCHPOBAHHOTO IISITHA

B TZTOCKOCTH OOPAOOTKH, MM. ...\ \tutesnsserenananenaneeneasesenenananenensnns (0,25 - 3);
e  PacxoauMOCTb IydYKa MPH MaKCUMAaTbHON

CPEIIHEH MOIITHOCTH, HE OOJIEE, MPAIL. ..\ vtrtarrareaneareaneaneenseneensensenannanss 20;
e CTaOMIBHOCTD UMITYIIBCOB, Y0 .. ueutentt ittt ettt ettt et e e eiee e +3.

Cucrema oxJaXXI€HUS Jlazepa BOSHAs IBYXKOHTYpHAs: BHYTPEHHHIA
KOHTYp 3aIl0JIHEH TUCTWIIMPOBAHHON BOAOH IS OXJIAXKICHUS U3JTydaTess:

e [IpOTOK BHEUIHETO OXJIAK/IAIOIIETO KOHTYPA, JI/MHH. .. \vvterrenranranrannannannnns 15;
e BxoxHnas temneparypa Boabl, He 60i1ee, °C.......oooiiiiiiiiiii 20;
e [IuTaHue yCTaHOBKU:
— HaNPSDKEHUE, B..... ..o 380/220;
S (:Tos 1o v TN I SO 50/60;
—  MOIITHOCTD, KB ... i e 4,

Ilpeumywiecmea: momydeHsl mareHTsl PecnyOmukn bemapych, BHeIpeHa Ha
npeanpuatusax PecryOmiku Benapycs.

20 \! MbII]JKOBE].l BUKTOP HUKOJTAEBHUY
YIQHLI/II/I HI/IJI «JIABEPHBIE TEXHOJIOTHA OBPABOTKH MATEPUAJIOB»,

. 2 = — KAHIUJAT ®U3NKO-MATEMATHUYECKUX HAYK, IOLIEHT,
e " T . —TeJl. +(375 232) 50-38-76, paxc +(375 232) 51-00-77
e-mail: Myshkovets@gsu.by, http://nis.gsu.by
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LASER PROCESSING SYSTEM (LPS) FOR METALS
AND ALLOY MATERIALS WELDING 2

Description

Laser processing system for metals and alloy
materials welding based on an impulse solid-state
laser on yttrium aluminum garnet with the variable
form, spatial-output and timing performance of
impulses of both radiation generation and optical
systems for formation of laser beam with the task
geometry (cylindrical form, elliptic and ring cross -
sections) has been developed.

LPS includes both systems for producing laser
beams with circular-, elliptic- and ring cross -
sections with a variable diameter and the ring width, and a fibre optical attachment for laser
radiation transmission into a metals processing zone.

Purpose

The system has been designed for laser welding of high-strength alloy steels, aluminum and
aluminum alloys, titan and titan alloys and for the development of components surface
restoration technologies with the impulse laser welding method, which makes it possible to
get metal coverings with the set-up physical-mechanical features on the surfaces of the articles
manufactured of these metals.

The system structure: radiator post; power frame, power frame and LPS control rack;
optical-mechanical block; coordinate table, a computer; an arrangement for processed articles

rotation.

Technical features:

0 LSl MEAIUML. ..ottt e e, YAG Nd*3;
e Radiation wave length, um...........cooiii 0,64;
e Set-up form and impulse duration, ms...............coeveeriiiiriiiiiiieen e 0,25 - 20);
o  Maximal Impulse exit eNergy, J....oooe oo 50;
o Maximal eXit POWET, W .. . i e e 400;
e Radiation impulse repetition frequency, not more, HZ.....................o o 200;
e Variable diameter of a focused spot in a processed zone, mm.................... (0,25 - 3);
e Beam divergence under maximal average power, not more, mrad......... ................ 20;
o Impulses Stability, Yo....ooueineiii e e +3.

Laser cooling system is water double-circuit: inner circuit is filled with distilled water for
radiator cooling.

e Outer cooling circuit flow, I/min ... 15;
o Water inlet temperature, not more, C...........ooiiiiiiii i e 20;
e System supply:
= VOIAGE, Ve, 380/220;
— HreQUENCY, HzZ..... o 50/60;
T PO, KW e 14.

Advantages: Republic of Belarus patent has been implemented at Belarusian enterprises.

OF THE RESEARCH AND DEVELOPMENT LABORATOR
'LASER TECHNOLOGIES OF MATERIALS PROCESSING>, :
CANDIDATE OF PHYSICS AND MATHEMATICS, DOCENT

tel. +(375 232) 50-38-76, fax +(375 232) 51-00-77,

e-mail: Myshkovets@gsu.by, http://nis.gsu.by
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JA3EPHASI YCTAHOBKA JIJISI TPABUPOBKM CIIELIUHCTPYMEHTA U
2 TEXHOJOI'MYECKOI OCHACTKH

VYcTaHoBKa npednasznauena s HaHeceHUS OYKBEHHO-UM(POBOro O0O3HAYEHHs Ha

UM oBaHHbIE TOBEPXHOCTH MHCTPYMEHTA U TEXHOJIOTMYECKON OCHACTKH.
Cocmag ycmanoexku:

CraHuHa;

PaGouwnii cTou;

JlazepHblil u3iry4arens;

baok nutanus;

Cucrema oxJIaKJIcHUS;

Ckanupytoliee yCTpOUCTBO C POKYCUPYIOIINM 00bEKTUBOM;

bnok ynpasneHus ckanepowm;

I[I9BM.

Texnuueckue xapaKmepucmuxu:

Pexxum paboTh nazepa MOJIyJINPOBaHHAs IOOPOTHOCTb;
JInHa BOJIHBI U3IIYyYEHUS, MKM 1,064;

YacroTa MOBTOPEHUSI UMITYJIbCOB, KI 1T 3-10;

JlnameTp msATHA J1a3€pHOrO U3JIYYEHHUS, MKM 50-150;
KonnuecTBO 3HAKOB MPU BHICOTE 2 MM 1o 10 B cek;
CKopoCTh rpaBUPOBKH 10 200 mm/cek;

[Tone 06paboTkm 100 X 100 mm;

Pa3mep pabGouero crona 300 X 300 mm;
BeprtukansHoe nepemerieHue pabodero croia 120 mm.

=\ : MbII.HKOBEl.l BUKTOP HUKOJTAEBUY,
W) «JIA3EPH]:IE TEXHOJIOTUU OBPABOTKH MATEPUAJIOB»,
KAH,Z[I/IAAT ®U3UKO-MATEMATUYECKHUX HAYK, JOLIEHT,

.Tes1. +(375 232) 50-38-76, pakc +(375 232) 51-00-77
e-mail: Myshkovets@gsu.by, http://nis.gsu.by
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LASER SYSTEM FOR GRINDING OF SPECIALTY TOOLS
AND TECHNOLOGICAL EQUIPMENT 2

The system is intended for deposition of the alphanumeric symbols on the grinded surfaces
of the tools and equipment.
Composition of the utility:
e A base;
A worktable;
A laser emitter;
A power unit;
Cooling system;
Scanner with a focus lens;
Scanner control unit;
PC.
Technical characteristics:

Laser operating mode modulated Q-factor;
The wavelength of the radiation, pm 1,064,
Frequency of repetition of pulses, kHz 3-10;
Diameter of laser radiation spot, pm 50-150;

The number of characters at a height of 2 mm up to 10 per second;
Engraving speed up to 200 mm/sec;
Processing field 100 X 100 mm;
The size of the working table 300 X 300 mm;
Vertical movement of the working table 120 mm.

«LASER'TECHNOLOGIES OF MATERIALS PROCESSING»,
CANDIDATE OF PHYSICS AND MATHEMATICS, DOCENT
tel. +(375 232) 50-38-76, fax +(375 232) 51-00-77,

e-mail: Myshkovets@gsu.by, http://nis.gsu.by
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OBOPYJOBAHME U TEXHOJIOTI'UA PIMHYJIBCVHOIX JA3EPHOH
2 HAIIVTABKH BHYTPEHHUX IIOBEPXHOCTEHU IUWJIMHAPOB
13 BLICOKOITPOYHBLIX KOHCTPYKIIMOHHBIX CTAJIEN

Haznauenue

O6opynoBaHuE W TEXHOJIOTHUS MOTYT OBITh UCIIOJIB30BAaHbI B OTPACIN MAITUHOCTPOCHHUS
JUIST YIIPOYHECHHUSI BHYTPCHHHMX TOBEPXHOCTEH W3JIENHIA, B YaCTHOCTH PE3bOBbI B U3JIEIHIX,
BOCCTAHOBJICHUSI JC(PEKTHBIX WM TIOBPEKJICHHBIX BHYTPCHHHX ITOBEPXHOCTEH W3ICIUN
HaIUTaBKOM MPUCaJOYHBIMU MaT€pUAIaMH B BHJIE€ TPOBOJIOKH.

Onucanue

O6opynoBaHue © TEXHOJNOTHA OOECNEYMBAIOT WMIYJIBCHYIO JIa3€pPHYIO HAIUIaBKY
MPHUCAIOYHOT0 MaTepralia Ha BHYTPEHHUE TTOBEPXHOCTHU JeTallel MUIMHAPUIECKOM (POpMBI:

e BayrpennuMm quametrpom 40-50 mm Ha riyouny 10-15 MM OoT Kpas

e BayrpennuMm quametrpom 50-60 mm Ha riyouny 15-20 MM OT Kpast

e BayrpennuM quametrpom 60-80 MM Ha rimyouny 20-25 MM OT Kpast

e Buyrpennum auamerpom ot 80 MM U BbIle Ha ryOuHy 10 150MM oT Kpast

Ilpeumyuiecmea: pacuiipeHne HOMEHKIATYypbl 00pabaThlBaeMbIX HW3JAETUN 3a CYET
BO3MOXHOCTH OOpabOTKM BHYTPEHHUX MOBEPXHOCTEH H3ENUN HAIUIAaBKOW, YIIyYIlIEHHE
KayecTBa 00pabaThIBa€MbIX MOBEPXHOCTEM.

Ilpeonazaromesa cnedyroujue 6uobvl COmpyoHUYeCmea:

e Pa3paboTka, WU3roTOBIIEHWE, TIOCTaBKa, HalajKa, HACTPOWKAa ¥ CEPBUCHOE
00CIy>KUBaHHUE JTa3€PHBIX TEXHOJIOTUUECKUX KOMIUIEKCOB, CHCTEM, MOJIYJICH;

e [Ilepenaua maTeHTHBIX MpaB, 3HAHUMN, OTBITA, HOY-Xay IO JIA3EPHBIM TEXHOJIOTHSIM U
MIPUMEHEHHIO JIA3ePHOTO TEXHOJIOTUIECKOTO 000pyIOBaHHUSI 110 TUIICH3NOHHBIM JJOTOBOPAM:

e Oka3zaHWe YyCIyr THIIAa HWHXUHAPUHT, B TOM 4YHCJIE: TPOBEACHHUE HAyIHO-
UCCIIEIOBATENIbCKUX, KOHCTPYKTOPCKHX, TEXHOJOTHYECKUX paboT 1Mo  JIa3epHBIM
TEXHOJIOTUSM U 000PYIOBAHUIO TPUMEHUTENBHO K YCIOBUSAM TOTPEOUTEIIS.

Jegpexmeut/
Ceapka/ Defects

Welding

MbII.HKOBEIJ, BUKTOP HUKOJTAEBUY,
/ A3EPHbIE TEXHOJIOTUU OBPABOTKH MATEPUAJIOB»,
KAH,Z[I/IAAT ®U3UKO-MATEMATUYECKHUX HAYK, JOLIEHT,

_TeJs. +(375 232) 50-38-76, pakc +(375 232) 51-00-77
e-mail: Myshkovets@gsu.by, http://nis.gsu.by
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EQUIPMENT AND TECHNOLOGY FOR IMPULSE LASER INNER SURFACING
OF CYLINDERS, MADE OF HIGH-STRENGTH STRUCTURAL STEEL

Purpose

Equipment and technology can be used in the machine building industry to strengthen the
internal surfaces of products, in particular, threads in products, to repair defective or damaged
internal surfaces of products by surfacing with filler materials in the form of a wire.

Description

Equipment and technology provide pulsed laser surfacing of filler material on the inner
surfaces of cylindrical parts

e Inner diameter 40-50 mm in depth of 10-15 mm from the edge

e Inner diameter 50-60 mm in depth of 15-20 mm from the edge

e Inner diameter 60-80 mm in depth of 20-25 mm from the edge

e Inner diameter from 80 mm and more in depth up to 150 mm from the edge

Advantages: nomenclature expansion of the range of the processed articles due to the
possibility to implement inner surfacing and to improve the processed surfaces quality.

Cooperation type

e Development, manufacturing, supply, adjustment, adjustment and servicing of laser
technological complexes, systems, modules;

e Transfer of patent rights, knowledge, experience, know-how on laser technologies and
application of laser processing equipment under license agreements;

e Rendering of services of the type of engineering, including: carrying out research,
design, technological work on laser technologies and equipment in relation to consumer
conditions.

tel. +(375 232) 50-38-76, fax +(375 232) 51-00-77,
e-mail: Myshkovets@gsu.by, http://nis.gsu.by



OHNTOBOJIOKOHHASI CACTEMA U151 ObPABOTKHA JIETAJIEH,
HAXOJAIIUXCA HA YAAJIEHUH OT JIASEPHOU YCTAHOBKH

OnToBOJIOKOHHAS CHCTEMa npcaHasHadcHa il HCIIOJb30BAHHA B COCTABC JIa3CPHBIX
TCXHOJIOTHYCCKUX YCTAHOBOK U ITO3BOJIACT IIPOU3BOJUTDH o6pa60TKy I[eTaJIeﬁ, HaxosaIInXCsa
Ha YOAAJICHUH OT UCTOYHHKA U3JIYYCHUA U B TPYAHOJOCTYIIHBIX MCCTax.
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Oobwuii éuo
ONMOBOJIOKOHHOIL

cucmemoal.

1 — yempoticmeo 6600a
J1A3ePHO20 UTYYEeHUs 8
ONMOBONIOKHO;

2 — ONMOBONOKHO;

3 — yempoiicmeo evi600a
JIA3ePHO20 U3TYUEeHUs U3
OnmMoBoNOKHa,; 4 — Kanan
BU3YANBHO20 HAOMIOOEHU,
5 — sudeokamepa ¢
Monumopom, 6 — cucmema
nooceemku

Hcnonp3oBaHue MaHHOW CHCTEMBI MO3BOJSIET KOHTPOJIHMPOBATH IMpoIece 00pabOTKH ¢
IIOMOIIIBIO, BXOASAIIEM B COCTaB MOHOKYJSIDHOW TIPUCTaBKM M YCTPOMCTBA BBIBOJA
n300paXkeHus: 30HbI 00pabOTKM HAa JKpaH, YTO IMO3BOJSET YIy4HIHUTh 3((HEKTUBHOCTH U
KauecTBO JIa3epHOI 00padOTKH JeTajeil Mo CPaBHEHUIO C CYIIECTBYIONIMMH aHAJIOTAMHU.

Texnuueckue xapakmepucmuxku ONTOBOJIOKOHHOH CHCTEMBI B COCTaBe Ja3epHOU

YCTaHOBKH

HaunmenoBaunue

TexHn4eckne XapakTepUCTHKU
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3
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JImvHa BOJIHBI U3ITYYEHUSI, MKM 1,064

PacxoauMocTh U31ydeHusl Ha BBIXOJIE U3 Koymumaropa, | 4 - 5;
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I[I/IaMeTp IMATHA U3JTYUYCHUS B MJIOCKOCTH O6pa6OTKI/I, MKM

400 - 600

Tun onTryeckoro pazbeMa

OTCOETUHIEMBIHN
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FIBER-OPTIC SYSTEM FOR PROCESSING OF DETAILS
AT AREMOVE FROM LASER INSTALLATION

Fiber-optic system is applied as a compound of laser equipment utilities; it allows
processing of details that are at a remove from the radiation source and in hard-to-reach
places.

The fiber-optic system includes an input device for laser radiation into optical fiber 1,
optical fiber 2, a laser output device from optical fiber 3, a visual observation channel 4, a
video camera with a monitor 5, and an illumination system 6.

Application of this system allows controlling the processing by means of a monocular
device and a device for the output of the processed zone image to the screen, resulting in
effectiveness and quality increase od laser processing of the details in comparison with the
existing analogues.

Technical characteristics of the fiber-optic system in the laser system are given in the

table.
Item Technical characteristics
Length of fiber-optic cable, m 3
Numerical aperture 0,22
Fiber-optic diameter, mm 800
Arrangement QQ WEF 800/880 SMAph — SMAhp

L=3m, cable shield, metal hose

Focal lengths of lenses, mm 82; 47
Diameter of lenses, mm 22
Radiation wavelength, pm 1,064
Radiation divergence at the exit from the collimator, 4.5
mrad '
Diameter of the beam of collimated radiation, mm No more than 45
Diameter of the radiation spot in the working plane, pm 400 - 600
Type of optical connector removable

Processing of a large machine part at a remove from laser installation using a fiber-optic system. /
Ilpoyecc obpabomxu KpynHoeabapumHou 0emanu, HaxoOAWelcs Ha YOaleHuy Om id3epHOlUl YCMAHO8KU,
€ NOMOWbI0 ONMOBOIOKOHHOU CUCHIEMbL

OF THE RESEARCH AND'DEVELOPMENT/I;AﬁQRQgc)
«LASER TECHNOLOGIES OF MATERIALS PROCESSING», >
CANDIDATE OF PHYSICS AND MATHEMATICS, DOCENT

tel. +(375 232) 50-38-76, fax +(375 232) 51-00-77,

e-mail: Myshkovets@gsu.by, http://nis.gsu.by
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JIABEPHBIE TEXHOJIOT'MH B ITPOU3BOACTBE
2 N OBPABOTKE KBAPLHEBOI'O CTEKJIA

Oobnacmo npumenenus, Ha3HayeHue: Ja3epHas cenaparus KBapleBOTo ChIpbs, Ja3epHOE
TE€PMOpPACKAJIBIBAHNE KBAPIIEBOI'O CTEKIIA.

Kpamxoe onucanue: ciocod oborameHusi NpUPOJHOTO KBapLEBOTO ChIPbs Ja3epHBIM
U3ITyYCHHEM MOXKET OBITh MCIIOJIB30BAH IS MONYYCHHUSI KBapLEBOH KPYIKH MOBBIIICHHON
YUCTOTHI, SBIIAIOIIEHCS MCXOJHBIM MAaTEPUATIOM JUISI HM3TOTOBJIEHUS NPO3PAYHOrO U
OINITUYECKOI0 KBapLEBOTO CTEKJIA, MPUMEHSIEMOI0 B ONTHUKE, CBETOTEXHUKE, JIEKTPOHUKE,
XUMHUYECKOW MPOMBIIUIEHHOCTH; CIIOCO0 pEe3KH CTEeK/Ia MOXET OBbITh MCIIOJNBb30BaH B
AJIEKTPOHHOM, CTEKOJIBHOW, aBHALMOHHOW M JPYTHX OTPACIAX HAPOJHOIO XO3AWUCTBA IS
0€30TXOAHOH BBICOKOKAUYE€CTBEHHON PE3KU XPYNKHUX HEMETAIIMYECKUX MAaTEPHAJIOB.

Hoguzna: cioco0® oboraiieHusi IpUPOJIHOTO KBapLEBOTO ChIPbs JIA3€PHBIM U3IyUYeHHEM
MO3BOJISIET TOJYYUTh KBapLEBYIO KPYNKY IOBBIILIEHHOM YHCTOTBI IMYTEM KOHTPOJIS
00paboTaHHOrO MaTepuaja 3a CHeT UCIOJIb30BAHUS JIA3EPOB C PA3IMYHBIMU JUIMHAMHU BOJIH;
cnoco0  pe3ku  KBaplEBOrO  CTEKJa  MO3BOJIIET  KAYeCTBEHHO  MPOU3BOAUTH
TE€pMOpacKaJblBaHUE KBAPLIEBOIO CTEKJIA 3a CUET U3MEPEHMS TEPMOYNPYTUX HAIPSHKEHU B
30HE€ pPE3KM M 3a CYeT JMHAMUYECKOTO YIPaBJICHUS TEXHOJOTMYECKUMHU MapameTpaMu
00paboTkd (MOIHOCTBHIO JIA3€pHOTO M3IYYEHHUS W/WIK CKOPOCTBIO  00pabOTKH),
MO3BOJIAIONIMX  oOecrnednTh (OPMHPOBAHME  33JaHHOM  BEJIMYMHBI  TEPMOYIPYIHX
HanpspKeHU B 00pabaThiBAEMOM MaTepHale.

Axmyanvnocms: pa3pabOTKU TMOCBAILIEHBl PELICHUI0 BaXXHOW NHpoOsieMbl B 00JacTH
IIPOU3BOJICTBA COBPEMEHHBIX NPUOOPOB MHUKPO - M ONTORJIEKTPOHUKU — pa3paboTKe
Ja3€pHBIX TEXHOJOTUNA IIPU OYUCTKE KBAPLIEBOW KPYIKHU BBICOKOM YUCTOTHI U MTPELIU3NOHHON
00paboTKHU M3IEIU U3 KBapIlIEBOTO CTEKJIA.

Ilpeumyuwecmea nepeo ananozamu: pPa3padOTKUA IO3BOJSIIOT YBEJIWYUTh YHUCTOTY
KBapLEBOM KPYIKH U IOBBICUTh KAa4eCTBO M TOYHOCTH JIa3€PHOIO0 TEPMOPACKAJIBIBAHUS
KBapLIEBOIO CTEKJIA.

Texnuueckue xapakmepucmuKku 1a3epHo20 KOMNRIeKca:
nuHa BoJiHbI u3nydeHus CO2 — 10.6 MxwM;

JunHa BOJHBI M3nydeHus YAG — 1.06 mxMm;

CPEIIHs MOIIIHOCTD U3JyYEHUs B HEIPEPBIBHOM pexuMe — He MeHee 60 Br;
pabounii xox o ocu X — 500 mm;

pabounii xoa mo ocu Y — 500 mm;

MUHUMaIbHBIN mar — 0.01 mm;

TOYHOCTh HAHECEHUSI MUKPOTpeInHbI — 0.15 Mm;
pa3mMep obpabareiBaeMbIX TtacTuH — 500x500 mwm;
Pa3BoOpPOT IUIACTHHBI 1O yray — 360°;

CKOpOCTh TepMopackanbiBanus — 10+100 mwm/c.

Ilpeonazaemuie hopmul compyonuuecmea

3akmroueHue 10ropopa Ha BoinoiHeHue HUP, 3akmouenue
JMIIEH3MOHHOIO JIOrOBOpa Ha Iepefady HMYLIECTBEHHBIX
IIpaB Ha pa3paboTKy, OKa3aHUE IIOMOIIY BO BHEAPEHUH.

3ABEAYIOLIUI KA®ELPOW OBILEN ®U3UKHU,

" < — KAHAUJAT TEXHUYECKUX HAYK, IOLLEHT,
S R——— ____TeJs. +(375 232) 50-38-17, paxc +(375 232) 51-00-77,
) | -fhev@gsu.by, http://gsu.by/physfac/gp/, //nis.gsu.by
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LASER TECHNOLOGIES IN PRODUCTION AND QUARTZ GLASS
PROCESSING 2

Sphere of application, function: laser separation of
quartz materials, laser thermo splitting of quartz glass.

Brief description: the method of beneficiation of
natural quartz material by means of laser radiation can
be used in acquisition of quartz grit of high purity which
is the initial material for the production of transparent
and optical quartz glass (used in optics, illuminating
engineering, electronics, chemical industry). Method of
glass cutting can be used in electronic, glass, aviation
and other branches of national economics for non-waste
high quality cutting of fragile non-metallic materials.

Originality: the method of benefication of natural quartz material by means of laser
radiation gives an opportunity to acquire quartz grit of high purity by means of the processed
material control using lasers with different wavelength; method of cutting of quartz glass
gives an opportunity to execute thermo splitting of quartz glass of high quality by means of
thermo-elastic stress measuring in the area of cutting and by means of dynamical management
of technological processing parameters (such as intensity of laser radiation and/or processing
speed) which provide the formation of the set rate of thermo-elastic stress in the processed
material.

Relevance: developments are dedicated to the significant problem solving in the sphere of
modern micro- and optoelectronics devices production — development of laser technology
used for clearing of quartz grit of high purity and precision processing of quartz glass items.

Advantages over analogues: developments give an opportunity to enhance the purity of
the quartz grit and to enhance quality and accuracy of laser thermo splitting of quartz glass.

Technical characteristics of laser complex:

¢ length of radiation wave mode CO2 — 10.6 micrometers;
length of radiation wave mode YAG — 1.06 micrometers;
medium radiation power in continuous mode — no less than 60 Watts;
operating cycle (X-direction) — 500 mm;
operating cycle (Y-direction) — 500 mm;
bridging distance — 0.01 mm;
accuracy of microcracking — 0.15 mm;
size of processed plates — 500x500 mm;
theta displacement of a plate — 360 °;

e thermo splitting speed — 10100 mm per second.

Suggested forms of cooperation

Conclusion of agreements aiming at conduction of scientific research activities,
conclusion of license agreement on assignment of property rights on development, assistance
in the process of implementation.

EVGENY/SHERSHNYOV,
HEAD OF THE DEPARTMENT OF GENERAL PHYSICS,
CANDIDATE OF ENGINEERING, DOCENT

tel. +(375 232) 50-38-17, fax +(375 232) 51-00-77,
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TEXHOJIOI'UA JIASEPHOI'O TEPMOPACKAJIBIBAHUSA
2 XPYIIKUX HEMETAJIJIOB

Oobnacms npumenenusn

TexHonorus: MOKeT OBITh UCIOJIb30BaHA B AJIEKTPOHHOW, CTEKOJHHOM M aBHAIIMOHHOM
MPOMBIIIJIEHHOCTSIX, B O0JACTU apXUTEKTYpbl U CTPOMMATEpUANOB, a TaK K€ B APYTHX
00NacTAX TEXHUKU W TPOU3BOJCTBA, TJI€ CYIIECTBYET HEOOXOAMMOCTH MPEHU3UOHHOU
00paboTKM M3AENHM U3 XPYNKUX HEMETAUIMYECKUX MaTepuaioB, U K U3JETUsIM
MPEIBSBIISIOTCS MOBBIIICHHBIE TPEOOBaHUS K KAUYECTBY KPOMKH.

Kpamkoe onucanue u nosusna

Jnst pe3ku XpynkuX HEMETaJUIMYECKUX MaTepUaioB
UCIIOJIB3YETCSl TEXHOJIOTHS YIPABISAEMOr0 JIa3€pHOTrO
TepMOpacKaJbIBaHUsI, CYIIHOCTb KOTOPOM
3aKJIroYaeTcs B 00pa3oBaHUM TPEIUHEI, popMUpyemoit
NPy TOCJIEIOBATEIbHOM  JIa3€pHOM  HarpeBe U
BO3/ICMCTBUU XJIaJIar€HTA.

Jns  pa3geneHuss HCHOJB3YIOTCS — JBYJIYy4YEBbIE
TEXHOJIOTUM  JIAa3€pHOTO  TEPMOpPACKAIBIBAHUA  C
OJIHOBPEMEHHBIM HCIOJIb30BAHUEM JIA3€PHBIX ITYUYKOB C JJIMHAMH BOJIH COOTBETCTBYIOIIUMU
MOBEPXHOCTHOMY U OOBEMHOMY TOIJIONICHHIO MAaTEPUAJIOM DJHEPIHMH  HU3ITyUEHUS.
OHOBpEMEHHOE UCTIONB30BaHUE TAKUX JIA3€PHBIX MTYYKOB IMO3BOJISIET B IIIMPOKOM JHANa30He
KOHTPOJIMPOBATh Pa3BUTHE JIa3€pPHO-UHAYIUPOBAHHON TpEUIMHBI MO (opme U TriayOuHe
pazButus. [laHHas TEXHOJOTHS 3aluilieHa psaoM mnateHToB Pecnybnmuku benapych u
Poccuiickoit ®@enepanuu. JlJis ONTUMHU3ANMKM TEXHOJOTMUECKHX PEXKUMOB 00pabOTKH
WCIIONB3YETCA YHCICHHOE MOJCIMPOBAHHUE TMPOIECCa JIa3ePHOTO TEPMOpPACKAJIbIBAaHUS B
paMKax TEOpUU TEPMOYIIPYTOCTH U JIMHEHHON MEXaHUKU Pa3pyILIEeHUs, B TOM YUCIE C YYETOM
AHU30TPONHUU CBOMCTB psiJla MaT€pUasoB.

Texnonozus nozeonsaem noayyumsy:

® TPCIIWHBI, NEPIEHAUKYISIPHBIC JMHUN 00paOOTKH MO BCEH TOJIIMHE MaTepuala U Ha
3aJlaHHYIO0 TIyOUHY, 10 IPSIMOJIMHEHHBIM U KPUBOJIMHEWHBIM TPACKTOPHSIM;

® TPEIIMHBI MapauIeTbHO 00padaThIBaEMOI MOBEPXHOCTH;

® HECKBO3HBIC TPEIIUHBI MIOJ] HAKJIOHOM K 00pabaThiBaeMoil MOBEPXHOCTH.

AxkmyanvHocmep

MuHuaTiopu3anys COBPEMEHHOTO  DJIEKTPOHHOTO  OOOpYAOBaHHS — IPEAINoiaraet
WCIOJIb30BAHKME AJIIEMEHTHONW 0a3bl B COOTBETCTBYIOIIEM HCIIOJTHEHUH, a HCIOJIb30BaHUE
MUHHMATIOPHBIX JJIEKTPOHHBIX KOMIOHEHT MPEIBABISIET K U3CIHUAM DJICKTPOHHON TEXHUKU
COBEpLICHHO HOBbIE TpeboBaHMs. Bo MHOrHMX ciayyasx 00paboTka KOMIOHEHT 3TUX U3AEIUi
HEBO3MO>KHA C TIOMOUIbIO TPAUIIMOHHBIX MEXAaHUUECKUX U XUMHUECKUX MeTo10B. [TosTomy
YHUKQJIbHBIE CBOMCTBA J1a3€pHOTO M3JIYyUYECHHS Kak MPEIU3UOHHOIO0 HWHCTPYMEHTA,
oOecrieynBaromiero 3(QQPEeKTUBHOCT, €ro MNpUMEHEHHs Mpu 00paboTKe MaTepHalioB
JJIEKTPOHHOM TEXHWKH, BBI3BIBAIOT ITOBBIIICHHBIM WHTEpec. lIpuMeHeHne TEXHOJIOrun
JA3epHOTO0 TEPMOpACKalbIBaHUS TMO3BOJSET TMOJYYUTh B M3JCIUSAX M3  XPYIKUX
HEMETATMYECKUX MaTepuasioB Oe3aedeKTHbIE KPOMKH, UYTO YBEIUYMBACT MPOYHOCTH
W3/IeNIUN MPY BHEIIHEM MEXaHUYECKOM WJIU TEIJIOBOM BO3/IEHCTBUH HAa HUX.

N " LIAZIYTIAEB CEPFEM BAKEHTBEBAY
“3ABE/VIOIIMII HUJT <HOBBIE MATEPHA/IbI M TEXHO/IOTHI>,
~ KAHJWJAT ®U3MKO-MATEMATHYECKHX HAYK, JOLIEHT,

_TeJL. +(375 29) 685-93-85, pakc +(375 232) 51 00-77,
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TECHNOLOGY OF LASER THERMO SPLITTING OF FRAGILE
NON-METALLIC MATERIALS 2

Sphere of application

The technology can be applied in electronics,
glass and aviation industries, in the sphere of
architecture and building materials, as well as in
other spheres of technics and production where
there is the necessity of precision processing of
items made of fragile non-metallic materials and the
exclusive requirements to the brim quality.

Brief description and originality

Technology of controlled laser thermo splitting
is used to cut fragile non-metallic materials. The essence of this technology involves
formation of a crack formed by successive laser heating and the action of a coolant.

Biradiate technologies of laser thermo splitting with simultaneous use of laser beams with
various wavelengths corresponding to the surface and volume absorption by the radiation
energy material are applied for separation of fragile non-metallic materials. Simultaneous
application of these laser beams allows controlling development of a laser-inducted crack by
its form and depth of development. The abovementioned technology is protected by a whole
range of patents of Republic of Belarus and Russian Federation. In order to optimize
technological modes of processing, numerical modeling of the process of laser thermo
splitting within the theory of thermo elasticity and linear fracture mechanics is used.
Anisotropy of properties of various materials is also taken into consideration.

The technology allows obtaining the following features:

e cracks, perpendicular processing lines along the entire thickness of the material and to
a given depth along rectilinear and curvilinear trajectories,

e cracks parallel to the treated surface,

e non-continuous cracks inclined to the surface treated

Actuality

The miniaturization of modern electronic equipment involves
application of an element base in an appropriate design, and the use
of miniature electronic components presents completely new
requirements to electronic products. In many cases, the processing of
components of these products is impossible while using traditional
mechanical and chemical methods. Therefore, the unique properties S
of laser radiation as a precision tool ensuring the effectiveness of its use in the processing of
electronic materials are of increasing interest. Application of laser thermo-splitting
technology allows producing defect-free edges in products made from fragile non-metallic
materials, which increases the strength of products with external mechanical or thermal
impact on them.

SEKEE] SHALUPAYEV,

CANDIDATE OF PHYSICAL AND MATHEMATICAL SCIENCES, DOCENT

-:ﬁm‘j s

tel. +(375 29) 685-93-85, fax +(375 232) 51-00-77, = ,cm"””’-“"*
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JAUATHOCTUKA U MHOT'O®AKTOPHOE OBCJIEJOBAHUE
3 CTPYKTYPUPOBAHHbBIX KABEJIBHBIX CUCTEM CETEU IIPEAIIPUATUA

KpanuduumpoBanHble crienuanicTbl Kadeapbl aBTOMaTU3UPOBAHHBIX CUCTEM 00pabOTKH
unpopmannu (ACOU) mnpennaraloT yciayrd IO AHATHOCTHKE W MHOTO(aKTOpHOMY
00CJIeI0BaHUI0 CTPYKTYPUPOBAHHBIX KaOENbHBIX CHCTEM CETeH MpeAnpusaTus, KOTOpbIe
BKJTIOYAIOT:

® uCcleZIOBaHNE KaOETbHOU CTPYKTYPBI KOMIIBIOTEPHOM CETH MPEATIPHUSITHS,

® HCCIICJIOBaHHE YaCTOTHOIO Juarna3oHa OecripoBoaHoro cranmapta 802.11 a/b/g/n/ac
(Wi-Fi — BO3MOXHOCTH MOAKIIOUEHHUS ¥ KAUECTBO CBS3H);

® JIOKYMEHTHPOBAaHUE CETEBBIX BBIYHCIUTEIBHBIX CTPYKTYpP, CXEMbl pacHpeeIeHHUs
aJpECHBIX MPOCTPAHCTB, OOCIEIOBAHUE CETEBBIX YCTPOUCTB, IPOBEPKA PabOTOCIIOCOOHOCTH
CETEBBIX CEPBHCOB;

e BBIPaOOTKY PEKOMEHJALUN MO0 ONTUMHU3AIMN KOMIBIOTEPHBIX CETeH M JKCHepTH3a
MPOEKTHBIX PEIICHHUIA;

e oOyueHHe TIepcoOHaNa MPEANPUATUS NPUMEHEHHIO TEXHOJOTMM  aKTHBHOM
KOMMYTAIIMH U MapIIPyTH3AIUHU JTaHHBIX.

COop naHHBIX O CTPYKTYpE CETEeBOro Tpaduka BBIYMCIUTEIBHOW CETH, MCCIIEOBAaHUE
LEJIOCTHOCTH KaOeIbHOM CHCTEMBI
U 3arpyXEHHOCTH OeCIpOBOAHOM
cpeabl MO3BOJISIOT c03/1aTh
MacmopT  CETeBOW  CTPYKTYDHI,
OOHAPYXUTh  «Y3KHE  MECTa»
CETEBOM AapXWUTEKTYpbl, BO3MOXK-
HblE  TNPUYUHBI  OTKa3a  WJIHU
3aIEpKKH B 00CIyKUBaHUU
CETEBBIX 3aMPOCOB.

OO6cnenoBanue AeMCTBYIOIIEH
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KOMIIBIOTEPHOMN CeTH WA

Tpaghux necmabunvHocmu KanaNa 8 YCi06UsX
Dpaboseii nazpysiu cpedoil IUIOMAKK Ul NPOEKTHPOBAHUA
Schedule of channel instability under conditions CeTCBOU CTPYKTYphl C MCIOJIb-
of the medium workload 30BaHUEM  CIICUAJIM3UPOBAHHBIX

anmapaTHBIX ¥ IPOTPAMMHBIX CPEJICTB MO3BOJUT BEIPA0OTaTh PEKOMEHIAINHY 110 U3MEHEHHUIO
CETEBOM apXUTEKTYpPhl M ONTHUMH3AIMH MPOU3BOACTBEHHOTO MpOIlECcca, CBSI3aHHOTO C €¢
paboToii.

Pekomennanmu 1O M3MEHEHHIO COCTaBa CETEBOr0  OOOPYJIOBAHUS  IO3BOJISAT
peopraHu3oBaTh CTPYKTYpY Tpaduka M W3MEHUTHh B JYYIIYIO CTOPOHY TOKa3aTeld IO
0€301MacCHOCTH M MacCIITA0MPYEMOCTH CETH MPEATPUSITHSL.

[IpoBen€HHBIN aHAIN3 CETEBOM CTPYKTYpbl Ha OIPEACICHHE pPa3MEpPOB JIOMEHOB
BO3HUKHOBEHHS COOEB TMIO3BOJIIET pa3paboTaTh CIEHApWUU pa3pelIeHUs aBapUUHBIX
CUTYallUi, IOBBICUTH YPOBEHb HAAEKHOCTH pabOThl KOMIIBIOTEPHOM CETH.

Kadenpa aBToMaTH3npOBaHHBIX cUCTEM 00pabOTKK HH(POPMAIMH HAIIETO YHUBEPCUTETA
oOmamaer yHUKaNbHBIM 1751 ['OMenbckoro permoHa HabOpoM 0O0OpyIOBaHUS TS
JMAarHOCTUKUA M ONTUMH3AIMHN CETEH M OMBITOM pabOThl ¢ HUM, HAKOIUICHHBIM B TECUCHHE
18 ner.

w2z -\ "~ BOPYEB AH/IPEl BA/IEPLEBUY
KA(DE‘,Z[PBI’ABTOMATI/ISI/IPOBAHHle CHUCTEM OBPABOTKU UH®OPMALMH,
KAHAUJAT TEXHUYECKUX HAYK,

_Ten. +(375 232) 50-38-06, paxc +(375 232) 51-00-77
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DIAGNOSTICS AND MULTI-FACTOR INVESTIGATION OF STRUCTURED
CABLE SYSTEMS OF AN ENTERPRISE 3

Qualified specialists of the Department of
Automated Systems of Data Processing offer
the services of diagnostics and multifactor
investigations of structured cable systems of
" an enterprise including:

e investigation of a cable structure of
computer network of an enterprise;

e frequency band study of the wireless
.~ standard 802.11 a/blg/nfac (Wi-Fi -
~__ connectivity and quality of communication);
. e documentation of network computing
structures, address space allocation schemes, survey of network devices, testing of network
services performance;

e development of recommendations on optimization of computer networks and an
expertise of design solutions;

e enterprise staff training on application of active commutation and data routing
technologies.

Collecting of data on structure of network traffic of a computing network, survey of
integrality of a cable system and loading of wireless environment permit to create a network
structure passport, reveal «narrow spaces» in network architecture, potential reasons for
refusal or delay in network query serving.

Investigation of an operating computer network or space for network structure design with
application of specialized hardware and software facilities permits to give recommendations
on changing of network architecture and optimization of production process relevant to its
operation.

Recommendations on structural change of network equipment permits to reorganize traffic
structure and improve indicators of security and enterprise network scalability.

Analysis of network structure dedicated to distinguishing of dimensions of domain of
occurred failures permits to find problem-solving in emergency situations, enhance level of
computer network operational reliability.

Department of Auto- ———
mated Systems of Data o
Processing of Educational =
Institution «Francisk Sko-
rina Gomel State Univer-
sity» has unique equip-
ment for diagnostics and

JEEEBEEEEREHS

Mg ocotis .

optimi-zation of networks. N L N e
The Department staff T

mem-bers are experienced I'paghuk usmepennoil nponycKHol cHOCOOHOCMU HA NAKeMAax

(18 years) in work with the om 64 00 1518 baiiml

The graph of the measured throughput on packets

equipment. from 64 to 1518 bytes

ANDREY; VORYUE

CANDIDATE OF ENGINEERING SCIENCES,

tel. +(375 232) 50-38-06, fax +(375 232) 51-00-77,
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PABPABOTKA METOJOB 1 IPOI'PAMMHBbIX CPEACTB
3 CHUHTE3A JMHAMUNYECKOU CTPYKTYPbI
BEPOATHOCTHBIX TEXHOJIOI'MYECKUX CUCTEM

Oonacmos npumenenus, Ha3HayeHue

O06nacTpi0  NpPUMEHEHHUS  SIBIAIOTCS
TPAHCIIOPTHBIC OpTraHU3aIuu | OMEeThCKOTro
peruoHa u benopycckas xene3Has nopora.

B pe3yJibTaTe WCTOJIb30BAHUS
JIOCTUTAETCsl  COKpallleHWe  3aTpaT  Ha
nepepaboTKy BaroHOB Ha COPTHPOBOYHBIX
CTAaHIIUSIX M DKOHOMHYECKUU 3PdekT mpu
pa3paboTKe HOPMATUBHBIX  JIOKYMEHTOB
MPOCTOSI BaroHOB Ha JKEJIE3HOIOPOKHBIX
CTaHIUSIX PA3IMYHBIX KaTETOPHUH.

Kpamkoe onucanue

Pa3paboTanbl MeTO/IbI aHATTM3a U METOIMKA UCITIOJIB30BAHMSI TPOTrPAMMHOI0 00ECIEUEHHUSI
JUIS CHHTE3a JUHAMUYECKON CTPYKTYPBI BEPOSITHOCTHBIX TEXHOJIOTUYECKUX CUCTEM.

Hoeusna

HayuHas HOBU3Ha METOJI0OB M METOAMKH 3aKII0YaeTCs B 00ECIIEUeHUH yueTa B3auMOCBSI3H
MEXJly TEXHOJOrHel oOpabOTKH M CTPYKTYpPOH 3JIE€MEHTOB BXOSILEr0 TPAHCIOPTHOTO
IIOTOKA ITPY BBICOKOM YPOBHE AETAIN3ALNHA TEXHOJIOTUYECKUX OINEPALIHil.

AxkmyanvHocmep

AKTyaJabHOCTh JAHHOW pa3pabOTKU ONpEeNessieTcsi BO3MOKHOCTBIO €€ MPOMBIIICHHON
IKCIUTyaTalluu Ha CTpaTeruuecku BaxxHOM oObekTe Pecnybmuku benapycs — benopycckoit
KEJIE3HOW JOpOre U APYTUX TPAHCIOPTHBIX MPEANPUATUI 1 OMENBCKOro peruoHa.

Ilpeumywiecmea nepeo ananozamu

B pa3paboTke ncnoiab30BaH HOBBIM MOJIXO, KOTOPBIN 3aKII0YAETCS B PELICHUU 33]a4d
CHUHTE3a ONTUMAJIbHOM CTPYKTYpbl BEPOSTHOCTHOI'O TEXHOJIOIMYECKOro IIpolecca B
COOTBETCTBUM C  BBIODAHHBIMM  KPUTEPUSIMU  OLICHKM  KayecTBa  BBIMOJHEHUS
TEXHOJIOTUYECKUX ONEeparHii.

OcHnosnble mexHUKO-IKOHOMUYECKUE NoKazamenu

B mponecce peanuzanuyu METOAOB aHAIM3a M CHUHTE3a OCYLIECTBIISIETCSI OINPEAEIICHUE
AJIEMEHTOB, OrPAaHUYMBAIOIIMX TMPOMYCKHYIO U TepepadaThbiBAIOIIYI0 CIHOCOOHOCTHU
KEJIe3HOIOPO’KHOM CTaHLMU, MPOTHO3UPOBAHHUE M HOPMHUPOBAHME IOKa3zareiel paboThI
CTaHLMM [TPU U3MEHEHHUH CTPYKTYPbI TEXHOJIOTHUYECKOTO MPOIiecca ¢ YI4ETOM JIOTHCTUUECKHUX
XapaKTepUCTUK BarOHOMIOTOKOB.

[Ipemnoxenubii  crocod Qopmanuzanuu, METOAbl, MaTeMaTHYECKUE MOJeIu |
JITOPUTMBI (PYHKIIMOHUPOBAHUS TEXHOJIOTUYECKUX CUCTEM JAIOT BO3MOXKHOCTh pa3paboTKu
OIBITHOTO 00paslia MpOrpaMMHOr0 00ECHEeYeHUs: U TEXHOJOTHH €ro HCIOJb30BaHUs NpPHU
peayiM3allil HOBBIX TEXHUYECKUX PEIICHUH i ONTUMHU3ALMM LUKJIA YIOpPaBICHUS
MIPOU3BOICTBOM C YUETOM YCIOBHH ()yHKIIMOHUPOBAHUS TPOU3BOJACTBEHHBIX CHCTEM.

Ilpeonazaemvie hopmvl compyonuuecmea
[Ipennaraercs 3akiar04eHre TOTOBOPOB Ha pa3pabOTKy MPOrpaMMHOT0 00ecrieueHus,
OKa3aHue MOMOIIY BO BHEIPEHUHU.

N\ CMOPO/INH BUKTOP CEPFEEBUY,
IOLLMH KA®E/IPOW MATEMATUYECKHX NIPOBJIEM YIIPABJ/IEHHS,
= ' JIOKTOP TEXHUYECKHX HAYK, IPO®ECCOP,

S _' S _Tes1. +(375 232) 51-03-04, pakc +(375 232) 51-00-77
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DEVELOPMENT OF METHODS AND PROGRAMME MEANS OF SYNTHESIS
OF DYNAMIC STRUCTURE OF PROBABILISTIC TECHNOLOGICAL SYSTEMS

Sphere of application, function

Sphere of application: transport organizations of Gomel region and Belarusian railway.

The application results in reduction of cost on yard operation at sorting stations. Also the
economic effect in the process of preparation of regulatory documents for car detention at the
railway stations of different types is observed.

Brief Description

Methods of analysis and methodology of software use for the synthesis of dynamic
structure of probabilistic technological systems were developed.

Originality

Scientific originality of methods and methodology is reflected in the management of
correlation between processing technology and elements structure of incoming transport flow

under the high level of detailization of
technological operations.
T~  Relevance
: Relevance of the presented work is
“* -~ determined by the capacity of its industrial
.-~ > exploitation at the strategically significant
S 1 object of Republic of Belarus — Belarusian
. railway and other transport organizations of
Gomel region.
Advantages over analogues
= = New approach (represents the problem
solving of synthesis of optimal structure of probabilistic technological process in accordance
with the chosen criteria of evaluation of technological operations quality) is used in the
development.

Principal technical and economical index

In the process of realization of methods of analysis and synthesis such phenomenon as
elements determination can be observed. These elements restrict railway capacity and railway
estimated capacity, as well as forecast and regulate index of station performance with changes
in structure of technological process (the logistical characteristics of car traffic volume are
taken into consideration).

The offered method of formalization, as well as methods, mathematical models and
algorithms of functioning of technological systems give an opportunity to develop
experimental software template and technology of its use with the realization of new technical
solutions for the optimization of production management cycle (operating conditions of
production systems are taken into consideration).

Suggested forms of cooperation

Potential conclusion of agreements aiming at development of software and assistance in
the process of its implementation.

VIGTOR'SMORODIN, .,
HEAD!OF THE DEPARTMENT OF MATHEMATICAL PROBLEMS OF MANAGEMENT,

DOCTOR OF TECHNICAL SCIENCES (PHD), PROFESSOR - : 7
tel. +(375 232) 51-03-04, fax +(375 232) 51-00-77, S
e-mail: mpu@gsu.by, http://math.gsu.by/, //nis.gsu.by s
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IKOJIOI'MYECKHUE YCJIIYI'

KBamudummpoBanubeie crenuaaucTsl Kadeapsl HKOJOTHH MPEAOCTaBISIOT yCIyrd
MPEANPHUATUSM U OPTAHU3AIUSAM 10 COBEPIICHCTBOBAHUIO IIPUPOIO0XPAHHOMN JEATEITHHOCTH:

e PaspaboTtka HOpMatuBa nomyctumoro copoca (H/C) 3arps3ssiomuyx BeEIIECTB B
MOBEPXHOCTHBIE BOJHBIE UCTOYHUKH.

e Pacuer JOMYCTUMBIX KOHIEHTpAMi TMpU cOpPOCEe CTOYHBIX MPOMBIIUICHHBIX
MIPEANPUSATHH BOJ B TOPOJICKYIO CETh BOJJOOTBEICHUSI.

e Pa3paboTka sKojoruyeckoro mnacrnopra npeanpusatus. CoriaacHo ctatbe 37 3akoHa
Pecniy6nuku benapyck «O06 oxpane okpy»karotieit cpenb» oT 26.11.1992 r. Ne1982-XI1I mpu
OKCIUTyaTalldd 3/JaHUM, COOPYKCHHH ¥ UWHBIX OOBEKTOB IOpPHAMYECKHE JUIA U
WHIUBUAYaJbHBIC  MPEANPUHUMATETH  O0s3aHBI  BECTH  SKOJOTWYCCKUH  MACIOpT
TIPEATIPUATHS.

e OdopmieHne JOKYMEHTOB Ha TMONYYCHHE pa3pelieHHs Ha CIeNHalbHOe
BOJIOTIOJIb30BaHUE.

e Pacuér HOpM BoONIOTPEOIICHUS U BOJOOTBEACHHUS JIJISI TEXHOJIOTMYECKHUX TTPOIIECCOB.

e (OOcrnenoBaHrne OYUCTHBIX COOPYKEHUH C 1eJbI0 ompeseneHus 3pHEeKTHBHOCTH UX
padoTHL.

o [IpoBenenne ruapoOUOIOTUIECKIX HCCISIOBAHUI C paCueTOM MHIEKCa CapOOHOCTH
BOJIbI BOJIOEMOB M BOJIOTOKOB.

e [IpoBenenue ucciae0BaHU aKTUBHOTO UJIa A@3POTEHKOB OYUCTHBIX COOPYKEHUH.

e [IpoBenenne reo60TAaHNYECKOTO aHAIH3a PUTOIIEHO30B TOPOACKIX MApKOB.

3ABE/IYIOLIIUM KA®EIPOM 3KOJI0TUH,
KAHIMJAT BUOJIOTUYECKUX HAYK, JJOLIEHT,

— e +(375 232) 51-00-32, dpaxc +(375 232) 51-00-77

N KOBAJIEBA OKCAHA BIAAVMHPOBHA,

: alyova@gsu.by, http:// geography.gsu.by, //nis.gsu.by



ECOLOGICAL SERVICES

The University staff members of the Department of ecology provide a range of services to 4
the enterprises and organizations on development of environment-protection activities:

e Elaboration of the standard for the permissible discharge (PD) of pollutants into
surface water sources.

e Calculation of permissible concentrations at discharge of sewage industrial water
enterprises into the city network of water disposal

e Development of a company environmental passport. According to Article 37 of the
Law of the Republic of Belarus "On Environmental Protection" of 26.11.1992. Ne1982-XII
in the operation of buildings, structures and other objects, legal entities and individual
entrepreneurs are obliged to maintain an environmental passport of the enterprise.

e Registration of documents for obtaining permission for special water use

e Calculation of water consumption and wastewater rates for technological processes.

e Inspection of treatment facilities to determine the effectiveness of their work.

e Hydrobiological survey with calculation of saprobity of water resources and water
flows

e Carrying out investigations of active silt of the aeration tanks of treatment facilities

e Geobotanical analysis of phytocenosis of urban parks.

OKSANA'KOVALYOVA,

tel. +(375 232) 51-00-32, fax +(375 232) 51-00-77,
e-mail: okovalyova@gsu.by, http:// geography.gsu.by, //nis.gsu.by
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NH)KEHEPHO-IT'EOJIOI'MYECKHUE U3bICKAHUSA
MO PAS/IMYHBIE BUJAbBI CTPOUTEJIBCTBA

|
Cnemmanuctel Kadeapbl TeoJioTud U Teorpaduu, HMMEIONMEe MHOTOJCTHUN OIIBIT,

BBINIOJIHSAIOT CJIEAYIOLME BUIbI paboT:

e Omnpenenenne TpuyYrH AeHOpMalii WHKEHEPHBIX COOPYXEHHH (ITPOMBINUICHHBIX,
IpakIaHCKUX-MHOTO3TaXHBIX U 3aCTPOMKH ycaJeOHOro THIA; TMHEHHBIX aBTO- U KEJIE3HbBIX
J0por, TpyOOIpOBOJOB Jit0OOr0 HA3HA4Y€HUs, JIMHUWA OJJEKTpolepenay, MpyaoB,
BOJIOXPaHWJIUII U T.II.

e OOOCHOBaHHME M OpraHU3alUs CETU JIOKAJIBHOTO MOHUTOPUHIA IOJ3EMHBIX H
MOBEPXHOCTHBIX BOJ| POMBIIIJICHHBIX U CEIbCKOXO035IIICTBEHHBIX O0BEKTOB, B TOM YHCIIE Ha
TEPPUTOPHSIX PA3MEIICHHUS MPOMBIIIJICHHBIX U OBITOBBIX OTXO/IOB.

e QOcymiecTBieHre paboT MO MpoKadyke U OTOOPY MpoO MpHU MPOBEAECHUU JIOKATBHOTO
MOHHUTOPHUHTA MOJI3€MHBIX U IOBEPXHOCTHBIX BO/I.

e Meroanueckoe pPYKOBOACTBO U  CONPOBOXKACHHE JIOKAIBHOIO MOHUTOPUHIA
MOJI3EMHBIX ¥ TIOBEPXHOCTHBIX BOJI.

e OneHka  BO3JACHCTBUS  Ha  OKPYXKAIOLIYKD  CpeAy  INPOEKTHUPYEMBIX  H
(GYHKIMOHUPYIOMIHUX 00BEKTOB X03IHCTBEHHON JAEATEIBHOCTH.

e CocraBleHHEe TO JaHHBIM MCCJIEIOBAaHUNA HAYYHO-TIPOU3BOJICTBEHHBIX OTYETOB,
IKCIIEPTHHIX 3aKIIFOYCHUN, 000CHOBAHUN U PEKOMEH I,

e BeprukanbHOE 3JIEKTPUYECKOE 30HIWPOBAHHUE, 3JIEKTPONPOPUINPOBAHUE, METOJ]
€CTECTBEHHOT'0 TOKa C MOMOIIBIO JEKTPOpa3Be1ouHOro koMruiekca « IPA-MAX».

e PacuneHeHMe BepXHEW YaCTH re0JIOTHYECKOT0 pa3pesa Mo IIEKTPUIECKUM CBOWCTBAM.

e BrisgBieHne 30H NOBBILIEHHON KOPPO3ZUOHHON aKTUBHOCTH TPYHTOB.

e BrisgBieHrne 30H 3arps3HEHHMs TOPHBIX MOPOJ PA3IUYHOIO BHJA 3arpA3HUTEISIMU
(HedTenpoaykramu u ap.)

e OmnpeneneHne MECT U TITyOUH 3aI0’)KEHUSI KOHTYpa/ 3a36MJICHHS.

F’_ " [ABJIOBCKHIi AJIEKCAH/IP H/LJIAPUOHOBUY
- 3ABEAYIOLLIUI KA®E/PO TEOJIOTMM Y TEOTPA®UH,
> KAHAWJAT FEOTPA®UYECKUX HAYK, JOLIEHT,

____Tes. +(375 232) 51-01-31, ¢paxc +(375 232) 51-00-77

il pvlosky@gsu.by, http:// geography.gsu.by, //nis.gsu.by
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ENGINEERING-GEOLOGICAL SURVEYS
FOR VARIOUS CONSTRUCTION TYPES 4
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Y.’J,enmoe conpomunonue (Ou M)

Specialists of the Department of geology and geography, having years of experience, do
the following types of works:

e Determination of the causes of the engineering structures deformation (industrial, civil
and multi-storey and building of farmstead type, linear roads and railways, pipelines of any
purpose, power lines, ponds, reservoirs, etc.

e Substantiation and organization of a network of local monitoring of underground and
surface waters of industrial and agricultural facilities, including on the territories of industrial
and domestic waste disposal.

e Implementation of work on pumping and sampling when conducting local monitoring
of groundwater and surface water.

e Methodological guidance and support of local monitoring of groundwater and surface
water.

e Environmental impact assessment of projected and functioning economic activities.

e Compilation of research reports, expert opinions, justifications and recommendations
based on research data.

e Vertical electrical sounding, electroprofile, natural current method using “ERA-MAX”
electrical exploration complex.

e Distribution of the upper part of the geological section by electrical properties.

e |dentification of zones of increased corrosive activity of soils.

e Detection of zones of pollution of rocks of various types by pollutants (oil
products, etc.)

e Determination of places and depths of contour laying/earth ground.

CANDIDATE OF GEOGRAPHIC SCIENCES, DOCENT

tel. +(375 232) 51-00-31, fax +(375 232) 51-00-77,




MATHUTHASA PAZBEJIKA TEXHUYECKHUX
4 N APXEOJIOI'NMYECKHUX OBBKTOB

Oobnacmov npumenenusn:

® MOHHUTOPHUHT COCTOSIHHS TIOA3EMHBIX TEXHHUYECKUX CHCTeM (TpyOOIpOBOJIOB,
TEII0Tpace);

® T[IOMCK IMOJ3EMHBIX (YHIAMEHTOB, 3aCHIIAHHBIX PBOB, TPAHIICH, KaHAB, KOJIOIIICB,
METAUIMYECKUX KOHCTPYKIIUH;

® ApPXCOJIOTUYECKUE U3BICKAHUA.

Cywinocms paspadomiku: OOHApYXKCHHE W OKOHTYPHUBAHHE TIOJ3EMHBIX OOBEKTOB,
OTVIMYAIOIINXCS OT BMENIAIONMIEHM TE€OJOTMYECKOM Cpellbl MO MAarHUTHBIM CBOWMCTBAaM,
OCYILIECTBIIACTCS C MOMOIIBI0O MAarHUTHOM CHEMKH BBICOKOUYBCTBUTEJIBHBIM MPOTOHHBIM
MarautomerpoMm Geometrics G-857 1o crieruaabHON METOIHKE.

MarunuTtHas pa3BeaKa M03BOJSET MOJy4aTh HHPOPMAIIMIO O TOA3EMHBIX TEXHUYECKUX U
MOTPeOEHHBIX apPXEOJIOTHYECKUX OOBEeKTaX B BHJE MAarHUTHBIX aHOMAJMW, BBI3BAaHHBIX
HEOJTHOPOJHOCTBIO COJICp)KaHUS OKCHIOB Kejie3a. MarHuTHass MUKPOCHEMKA BBISBIISET
JKeJIe3HbIEe MPEIMETHI, IJIAaKA OT Te4Yel, KUPIMUYHbIC CTPOCHHUS, MyCOPHBIE SIMBI U JIPyTUE
apxeoJoruyeckue apre(akThl, 3aJeraronye Ha HeOOIbIINX TITyOuHaX.

10,1%10,5% I 1% 1 5% 1 20% | 100%!

0,000001 | 0,00001 0,0001 0,001 0,01 0,1 1 10 100

Xenezo

Okucu xenesa

Bynkanu4yeckue
nopoas!

Meramopcuyec-
Kue nopoabi l necYaHmK

KAHJUJAT TEOTPA®UYECKHX HAYK, IOLIEHT,
__TeJs. +(375 232) 51-00-31, ¢pakc +(375 232) 51-00-77
Fapavlovsky@gsu.by, http:// geography.gsu.by, //nis.gsu.by
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MAGNETIC EXPLORATION OF TECHNICAL
AND ARCHAEOLOGICAL OBJECTS 4

Application:

e monitoring of the condition of underground
technical systems (pipelines, heating mains);

e search for underground foundations, buried
ditches, trenches, wells, metal structures;

e archaeological research.

The essence of the development: the .
detection and delineation of Proton magnetometer GeometricsG-857/
underground objects that differ from the TTnomouunii mazuumovemn Geometrics(G-857
host geological environment by magnetic properties is carried out using magnetic survey by
a high- sen5|t|V|ty proton magnetometer Geometrics G-857 applying a special technique.

e — . Magnetic exploration allows
obtaining information concerning
underground  technical  and
subsurface archaeological sites in
the form of magnetic anomalies
caused by the heterogeneity of
iron oxides. Magnetic micro-
. survey reveals iron objects, slags
from furnaces, brick buildings,
garbage pits and other
archeological artifacts lying at
shallow depths.
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YCJIYT' B OBJIACTH IICUXOJIOT'NH

5 BricokokBanupuupoBaHHbIe CHEUAIUCTE HAYYHO-UCCIIEIOBATEILCKOM JIabopaTopuun
WHHOBAI[MOHHBIX TEXHOJIOTUN Pa3BUTHUS JUYHOCTHU MpEIaraioT CiIeAyIOlue BUIbl YCIYT C
BO3MOXXHOCTBIO palOTBhl € TpeHakepaMu OHOJOTUYECKON OOpaTHOW CBSI3U UL 8cex
Jcenarowux ¥, B  OCOOEHHOCTH, JUIsl CHCIHAINCTOB: CHUCTEMBI  OOpa3oBaHUS,
3/IpaBOOXPAHEHUS, CUIIOBBIX CTPYKTYp, cepbl IT- TexHonoru, yciayr, TOproBiu u ap.:

1 OOydeHue  ymOpaBIIGHHIO  TCHUXO3MOLMOHAIBHBIM  COCTOSIHUEM,  HaBbIKaM
CaMOpETYJISIIUU U PeaKCaIliy, MOBBIIIICHUE CTPECCOYCTOMUYNBOCTH.

2 BocnuTaHue BOJEBBIX Ka4eCTB, LEICYCTPEMIIEHHOCTH, MOBHIIICHHE YBEPEHHOCTH B
cebe, yMEeHbBIIIEHHE YyBCTBA CTpaxa.

3 CogneiictBue mporeccy oOydeHHUs, yIydllleHHE MPOIECCOB MaMATH W BHUMAaHUS,
pa3BHUTHE TBOPUYECKHUX CIIOCOOHOCTEH.

4 Koppekuusi MoBeACHHUS JeTel M MOAPOCTKOB, HEOIArOMPHUSATHBIX IMPEACTapTOBBIX
COCTOSTHUHM CIIOPTCMEHOB.

5 Koncynpraniuu mo BoOIpocaMm JAETCKOHM, COLMAIBHOW, CIOPTHUBHON IICHUXOJIOTHH,
TICUXOJIOTHHU OW3Heca U JIp.

B pabore nabGopaTopuu HCHOIB3YIOTCS MOAYJIH OHOJOTUYECKON OOpaTHOUM CBS3W,
paszpaborannsie B WHctutyre cepama (CIIIA), a taxxe Kanage, Wspaumne, crpanax
EBpocoro3a n coOcTBeHHBIE pa3paboTKH. YHUKAIbHBIC MHHOBAIIMOHHBIE METOMKH YCIIEIITHO
MPUMEHSIOTCS TICUX0JI0TaMU 3TUX CTPaH Ha MPOTSHKEHUU PAJla TIOCTETHUX JECATUICTUN.

Monynu 6uon0ru4YecKoil 0OpaTHON CBSI3W B PEKHMME on-line crmocoOCTBYIOT pa3BUTHUIO
CIIOCOOHOCTH BO3BPAINATHCS M3 HAIMPSHKCHHOTO, HEYCTOWMYMBOTO COCTOSIHUS B PUTMHUYHOEC,
CTaOMIILHOE, XapaKTepHOE ISl XOPOIIero caMouyBcTBHs. CHCTEeMAaTHYECKUE TPCHUPOBKU C
MOAYJISIMH  TIO3BOJIAT  TIOBBICUTH  CTPECCOYCTOWYMBOCTH, HM30aBUTHCS OT  3JIOCTH,
pazodapoBaHus, OECIOKOMCTBA, CTpaxa, CYIIECTBEHHO YIIYYIIUTh TCUXOCOMATHUYECKHE
MTOKa3aTelu.

s popmuposanus ycmoiuugo2o spghekma u pazeumust HAbIKOG CAMOPe2yIAYUU
pexomenoyemcesi om 10 0o 15 cearncos.

/"/f% \F e JIBOPAK BUTA/IMN HUKOJTAEBUY
: JOLEHT KA®E/PHI ICUX0JIOTHH,
KAHAWUJAT NEJATOTMYECKUX HAYK,

S R " - TeJL. +(375 232) 50-38-52, pakc +(375 232) 51-00-77
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SERVICES IN THE AREA OF PSYCHOLOGY

Highly qualified specialists of research and development laboratory of innovation 5
technologies of personal enhancement offer the following range of services including an
opportunity of work with biofeedback simulators for all interested people and, in particular,
for the specialists of the system of education, health care, power structures, I1T-technologies,
services, trade, etc.:

1 Training in the management of the psychoemotional
state, skills of self-regulation and relaxation, increase of stress-
resistance

2 Development of strong-will, purposefulness, increase of
self-confidence, reduction of the sense of fear

3 Facilitating the learning process, improving the
processes of memory and attention, development of creative
abilities

4 Correction of behavior of children and teenagers,
unfavorable pre-start conditions of athletes.

5 Consultations on the issues of children, social, sports
psychology, psychology of business, etc.

The laboratory uses biological biofeedback modules, developed at Heart Institute (USA),
Canada, Israel, countries of the UN, as well as own developments. Unique innovation
methodologies are widely applied by the psychologies of these countries over several decades.

The modules of biological feedback working on-line facilitate development of the ability
to return from a tense, unstable state to a rhythmic, stable and characteristic for well-being.

Systematic trainings with these modules will increase stress resistance, help to get rid of
anger, frustration, anxiety, fear, and significantly improve the psychosomatic indicators.

10 — 15 sessions are recommended to form a long-lasting effect
and develop self-regulation skills.

VITALY. DVORAK, - — &
OF THE DEPARTMENT OF PSYCHOLOGY, g
CANDIDATE OF PEDAGOGIC SCIENCES

tel. +(375 232) 50-38-52, fax +(375 232) 51-00-77,

e-mail: DVORAK@gsu.by, http://psi.gsu.by, //nis.gsu.by
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HAYYHO-METOANYECKHUE KOHCYJIbTAIIUN
5 O IICUXOJIOI'NA 1 ITIEJAT'OI'NKE

BricokokBanuuupoBaHHble CIENUATUCTB (DaKyIbTeTa TMCUXOJIOTHU W TENAaroTUKH,
UMEIOIIME  MHOTOJIETHUH  ONBIT  paboThl, OCYIIECTBISIOT  HAYYHO-METOJAMYECKHE
KOHCYJIBTAIIUH 10 TICUXOJIOTUH U TIEJArOTHKe U pa3pabaThIBAlOT METOANKHU U MPAKTUYECKUE
PEKOMEHAAINH T10 CJie TYIOIIUM HaIllpaBiICHUSIM:

TpeHuHr 1en0BOro OOIICHHUS.

Pa3BuTHE KOMMYHHKATUBHBIX HABBIKOB.

dopmMupoBaHUE KOPIIOPATUBHOM KYJITYPHI B OpPraHU3AIUH.

D¢ hekTuBHOE KOMaH1000pa3oBaHue.

[TpodunakTrka 1 KOPPEKIUs CUHAPOMA IMOLIUOHAIBHOTO BHITOPAHHUSI.
Pabota ¢ ncuxocoMaTruecko CUMITOMATUKON TUYHOCTH.
[Icuxuueckasi caMOperyJIsius SMOIMOHATBHBIX COCTOSIHUM.
[To3nanue cebst U TUArHOCTUKA TPOOIIEM.

NHnuBryanbHOE U CEMEUMHOE KOHCYIBTUPOBAHUE.

10 AcconunatuBHBIE MeTaGOpUICCKUE KAPTHI: JUATHOCTHKA U CAMOIIO3HAHHE.

11 Apr-Tepamnus Kak CpeICTBO CAaMOIIO3HAHUSI.

12 Tlecounas Teparnus JUisi 1eTel U B3POCIBIX.

13 TlpodopreHTalMOHHBIC TUATHOCTHKA U KOHCYJIbTHPOBAHHE.

14 TlpoBeneHne KOHCYNbTAIMA C y4alIUMHUCA 0a30BOM MIKOJBI MO BBIOOpY mpoduis
o0yJeHUSI.

15 Tlcuxonoruveckue mpoOIEMbI YETIOBEKA U COIUATBHON TPYIIBI U METOIBI pabOTHI C
HUMU.

16 Teopwus u npakTUKa MCUXOJIOTHH JIETIOBOTO OOIIEHUSI.

17 Tlcuxosorus megarorudeckoro ooIeHus.

18 Tlcuxosorusi 3aBUCHMOTO ¥ CO3aBUCUMOTO TIOBEICHUS.

O©CoOoO~NOoOOOTh~WNE

APHEMTA KOMBCCHE

YAEl HAC - U

JOLEHT KA®E/IPBI ICUX0JIOTFUH,
KAHANJAT NNEJATOTHYECKHUX HAYK,

- TeJl. +(375 232) 50-38-52, paxc +(375 232) 51-00-77
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SCIENTIFIC AND METHODOLOGICAL CONSULTATIONS ON PSYCHOLOGY
AND PEDAGOGICS 5

Highly qualified specialists of the Faculty of Psychology and Pedagogics with years of
hands-on experience carry out scientific and methodological consultations on psychology and
pedagogy and develop methods and practical recommendations in the following areas:
Business communications training
Development of communicative skills
Formation of corporative culture in organizations
Effective team-building.

Prevention and correction of emotional burnout syndrome
Work with psychosomatic symptomatology of a person
Psychic self-regulation of emotional states
Self-knowledge and diagnosis of problems

Individual and family counselling

10 Associative metaphorical maps: diagnostics and self-knowledge

11 Art-therapy as a means of self-knowledge

12 Sandplay therapy for children and adults

13 Career diagnostics and guidance

14 Conducting consultations with secondary school pupils on the choice of the training
profile

15 Psychological problems of a person and a social group and correspondent methods of
work

16 Theory and practice of psychology of business communications

17 Psychology of pedagogical communications

18 Psychology of dependent and codependent behavior

O©CoOo~~NoOoUoTh~WwWNER

\VITALY/DV.ORAK;,

tel. +(375 232) 50-38-52, fax +(375 232) 51-00-77,
~ e-mail: DVORAK@gsu.by, http://psi.gsu.by, //nis.gsu.by
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METO/IAKA SPTOCHUPOMETPUYECKHX UCCJEJIOBAHUI
6 I'A3OOBMEHA U BHEIIHEI'O IBIXAHUSA Y CHOPTCMEHOB

Oonacmo npumenenus

M3mepeHne u OIEHKa IOKazaTeleld ra3oo0MeHa H
BHEIIIHETO IBIXAHUS CIIOPTCMEHOB pasInYHON
KBIM(UKALINY B JJAOOPATOPHBIX U €CTECTBEHHBIX YCIOBHUIX

Cywnocmes pazpadomku

Mertoauka JUAarHOCTMKM M OLIEHKHM IIapaMeTpOB
ra3oo0MeHa ¥ BHEIIHEro JbIXaHWsi OCHOBaHa Ha
IIPUMEHEHNT HOPTATUBHOTO AProCrpoMeTpa
(razoananmzaropa). OProcnupoMETPUYECKUM KOMIUIEKC
COCTOMT M3 IOPTATUBHOIO 3ProclUpoOMeETpa, JaT4uKa
IIOTOKA, JIMIEBOM MACKH, CHCTEMBI TEJIEMETpUM U
CIIELMAIN3UPOBAHHOTO MPOIPAMMHOI0 00€CTICUEHMS.

B xoze TectrpoBanys (pyHKIMOHAIBHBIX BO3MOXKHOCTEH CUCTEMa pETUCTPUPYET TapaMeTphl
razooOMeHa 3a KaXIblii JbIXaTelbHBbIM IMKJI, HA OCHOBAHUM KOTOPBIX PACCUMTHIBAIOTCS
OCHOBHBIE ~ METAa0OJIMUYECKHE XapaKTepUCTUKH. PerucTpupyrorcss ©  pacCUHUTHIBAIOTCA
MOKa3aTeIn: MaKCUMaJIbHOE IOTpeOIeHHE KUCIIOPOa, OTHOCUTENIbHOE TOTpeOIeHHE KUCIOPOa
Ha KWJIOTpaMM Beca, OObEM BBIABIXaEMOI'O YIJIEKUCIOrO Ta3a, MaKCUMaJbHas JIeroyHas
BEHTWJIALMSL, 00BbEM OJHOTO BJ0Xa, MOPOTr aHA3POOHOrO OOMEHa M T.I. AHAIM3 MOJYYEHHBIX
JAHHBIX TIO3BOJIIET HE TOJIKO OLIEHUBATH YPOBEHB (DYHKIIMOHAJILHON TOTOBHOCTH CIIOPTCMEHOB,
HO ¥ KOPPEKTUPOBATH MAPAMETPbl TPEHUPOBOYHBIX HATrPy30K.

Ilpeumywiecmea no cpagnenuio c ananozamu

[lopraTuBHBIN AProCIUPOMETPUYECKUN KOMIUIEKC II03BOJIIET B PEAJBHOM BPEMEHU
JMarHOCTUPOBATh U AHATTM3UPOBATH MAPAMETPhI Ta3000MEHA U BHEIIIHETO JIbIXAHUS HE TOJIBKO B
71a00paTOPHBIX, HO U B €CTECTBEHHBIX TPEHUPOBOYHBIX (COPEBHOBATENIbHBIX) YCIOBHSIX.

Meroarka nCHoIb3yeTcsl HAy4HO-UCCIIE0BATEIbCKOM J1a00opaTopueil OMMMITMICKIX BUIOB
cnopra YO «l'omensCkuii rocynapCcTBeHHbIM yHUBEpcUTET M. P. CKOpUHBD) IpHU KOMII-
JIEKCHOM o0ciieioBaHnH wieHoB HanmonanbHbIx koMan Peciyonuku benapyce mo rpe6iie Ha
Oaiijapkax U KaHO), aKkaJIeMUUecKoil rpediie, Mi1aBaHHIo, JIETKOU aTieTuke, OOKCY, BEIOCHOPTY,
O0opbOe BOJIIBHOW W TI'PEKO-pUMCKOW, OMATIIOHYy, TEHHHUCY, BeIylIMX KomaHjJ PecryOmuku
Bbenapycse o ¢pyroony (PK BATO, ®K Jlunamo-Munck, @K Illaxtep) u xokkero (XK Junamo-
Munck, XK I'omenp), a Takke UMeeTcs OMbIT MEKAYHAPOTHOTO COTPYAHUYECTBA C BETyLIUMHU
KJIy0aMH 1O WIPOBBIM BHJIAM CIOPTa M BBICOKOKBATU(UIIMPOBAHHBIMU CIIOPTCMEHAMHU B
VHJIUBUIyAJIbHBIX BUax criopta u3 Poccun, Kazaxcrana, Ykpaunel 1 MonnaBum.

Bapuanmuvi compyonuuecmea

[Ipennaraercst cotpynnuuectBo ¢ HanmonansHbiMM KoMaHAamu PecryOnmku benapych,
LHEHTpaMU OJIUMIUKACKOM TMOJrOTOBKM, IIKOJAMH BBICIIETO CIIOPTUBHOIO MacTepCcTBa,
YUMJIALIAMU OJIMMIIHICKOTO pe3epBa, AETCKO-IOHOILIECKUMH CITIOPTUBHBIMHU ILIKOJIAMHU 110 OLIEHKE
napamMeTpoB (YHKIMOHAIBHON MOJATrOTOBIEHHOCTH CHOPTCMEHOB, aHAM3y MX JMHAMHUKH MU
pEeKOMEHJalMil TpeHepy U CIOPTCMEHY IO KOpPpEeKIMH o0beMa U HHTEHCHBHOCTHU
TPEHUPOBOYHBIX HArpy30K B PAa3JIMYHBIX 30HAX Mot 6 couuansmpix cemsx
MHTCHCHUBHOCTH, qTo 6y,11€T CITOCOOCTBOBATH , twitter.com/olympiclab
BBIBEJICHUIO OpraHu3Ma CHOpPTCMEHa B COCTOSIHUU K

. facebook.com/olympiclab.gsu
HaWBBICHICKM TOTOBHOCTH K TIICPUOAY OCHOBHBIX . .
CTApTOB CE30Ha. r@ |nstagram.com/olymplc_lab

SNV

f TeL;

/S




R

METHODOLOGY OF ERGOSPIROMETRY RESEARCHES OF GAS EXCHANGE
AND EXTERNAL BREATH OF ATHLETES 6

Application

Measurement and evaluation of gas exchange and external respiration parameters of
athletes of various qualifications in laboratory and natural conditions.

Essence of development

Methodology of diagnostics and evaluation of gas exchange and external respiration
parameters is based on application of a portative ergospyrometer (gas analyzer).
Ergospyrometrical complex includes a portative ergospyrometer, flow sensor, face mask,
telemetering system and specialized software.

During testing of functional capabilities the
system registers gas exchange parameters during
each respiratory cycle, used in calculation of the
main metabolism characteristics. The following
parameters are registered and calculated:
maximal oxygen consumption, relative oxygen
consumption per a kilogram of weight, volume
of exhaled carbon dioxide, maximum pulmonary
ventilation, volume of one inspiration, anaerobic
exchange threshold, etc. The analysis of the
obtained data allows not only to assess the level - :
of functional readiness of athletes, but also to adjust the parameters of training loads.

Advantages in comparison with the analogues

Portable ergospirometric complex allows in real time to diagnose and analyze parameters
of gas exchange and external respiration not only in laboratory, but also in natural training
(competitive) conditions.

This method is applied by Olympic Sports Research Laboratory of the educational
establishment Francisk Skorina Gomel State University with complex examination of the
members of National teams of the Republic of Belarus on rowing on kayaks and canoes,
rowing, swimming, athletics, boxing, cycling, wrestling and Greco-Roman wrestling, biathlon,
tennis, the leading teams of the Republic of Belarus in football (FC BATE, FC Dynamo Minsk,
FC Shakhter) and hockey (HC Dynamo-Minsk, HC Gomel), and also there is an experience of
international cooperation with the leading clubs on game kinds of sports and highly skilled
sportsmen in individual kinds of sports from Russia, Kazakhstan, Ukraine and Moldova.

Cooperation

It is supposed to poromote cooperation with the National teams of the Republic of Belarus,
Olympic training centers, schools of higher sports skills, schools of the Olympic reserve,
children's and youth sports schools in assessing the parameters of the functional fitness of
athletes, analyzing their dynamics and recommendations to the coach and athlete to correct the
volume and intensity of training loads in various zones of intensity, which will facilitate the

elimination of the athlete's organism in the state of Social networks
highest readiness for the period of the main start of the , twitter.com/olympiclab
season. n facebook.com/olympiclab.gsu

r@ instagram.com/olympic_lab

GENNADY; SCIENrTIFIC‘AVISER OF THE SCIENTIFIC 7 .;
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CUCTEMA KOMIIIEKCHOI'O KOHTPOJIA NOAI'OTOBJIEHHOCTH
6 CIIOPTCMEHOB PA3/IMYHOU KBAJIM®OUKALINN

Oonacmo npumenenus

OnTumuzanus mpouecca TPEHUPOBKHM H
COPEBHOBATEIBHON JEATEIBHOCTU CIOPTCMEHOB
HA OCHOBE OOBEKTHUBHOM OLIEHKH MX (PU3NYECKOI
MOATOTOBJIEHHOCTHU u (YHKIIMOHAIBHBIX
BO3MOXXHOCTEH BEIyIIUX CHUCTEM OpraHHU3Ma.
KoHtpons u ympaBieHHE TpPEHHPOBOYHBIM
MIPOLIECCOM BBICOKOKBaJTU(UIIMPOBAHHBIX
CIIOPTCMEHOB.

Cywynocms pazpadbomxu

AHanu3  pe3ylnbTaToB  KOMIUIEKCHBIX  OOCJIEOBAaHUN  TMO3BOJSET  BBISIBUTH
WHIUBUAYaJbHbIE OCOOEHHOCTU OpraHru3Ma CIIOPTCMEHOB, CBSI3aHHBIE CO CHENU(UUECKUMU
peakuusMU Ha (U3NYECKYI0 HArpy3Ky, a TaKKe H3Y4YHTh WX B3auMOCBsA3b. KoHTpoib
JTMHAMHUKN UCCIIEYEMBIX MapaMeTpOB MO3BOJISIET OMPENEATh Clia0ble M JUMUTUPYIOIINE
3B€HbS B CTPYKTYpE CHOPTHUBHOM MOJArOTOBJIEHHOCTH, NPOBOAMTH WHIUBUIYAIbHYIO
KOPPEKIHMIO TPEHHPOBOYHOTO MpOIlecca € LEIbI0 MOBBIILIEHUS ero 3P (HEKTUBHOCTH.

Beaymmu HanpaBiieHUSIMUA KOMIUIEKCHOTO KOHTPOJIS SIBJISFOTCS:

e OlweHKa COCTOSIHUS CEPAECYHO-COCYAUCTON CUCTEMBI;
O1ueHKa COCTOSIHUSI CUCTEMBI BHEILIHETO JIbIXaHUs;
JInarHocTrKa HEPBHO-MBIIIEUHOIO allapara;
Onenka ypoBHs (pusndeckoil paboTocnocodHOCTH (PYHKIIMOHATbHAS JUArHOCTHKA);
JlnarHocTuka cucTeM a3poOHOT0 U aHa’POOHOT0 0OecTeyeHus;
AHanu3 KOMIIOHEHTHOTO COCTaBa MACChI TENA,;
[Icuxoduznonorunyeckoe TECTUPOBAHUE.

Ilpeumywiecmea no cpasnenuto ¢ ananozamu

[IpoBoauMmble  cHCTEMaTUYECKWE  KOMILJIEKCHBIE  TECTHMPOBAaHUS  BBICOKOKBAJIM-
(GUIIMPOBAHHBIX  CIIOPTCMEHOB  IO3BOJSIOT  OIEHUBATH HW3MEHEHHS B  COCTOSHUU
MOJATOTOBJIEHHOCTH CHOPTCMEHOB IO/ BO3JEHCTBUEM OTHOCHUTENIBHO JUIUTEIBLHOTO MEPHoJIa
TPEHUPOBKH, a Takxke pa3pabaTbiBaTh HMHJMBHyaJbHbIE PEKOMEHAALMH IO KOPPEKLIUU
o0beMa U MHTEHCUBHOCTH TPEHUPOBOYHBIX HATPY30K, UYTO CIHOCOOCTBYET PallMOHAIBHOMY
YIPABIIEHUIO COCTOSIHUEM CIIOPTCMEHA M MOJBEIEHUIO €r0 B ONTUMAJIBHOM COCTOSIHUU K
MEPHOJTYy IJIABHBIX CTAPTOB COPEBHOBATEIILHOTI'O CE€30HA.

Bapuanmur compyonuuecmea

[Ipennaraercst corpynanuectBo ¢ HanmonansubiMu komanaamu Pecriyonuku benapycs,
LHEHTPAMH OJMMIMICKON MOArOTOBKM, UIKOJAMU BBICHIETO CIOPTUBHOTO MAacTepCTBa,
YUUJIUMIIAMM  OJIMMIIMMCKOTO  pe3epBa, CHEIHAIU3UPOBAHHBIMU  JETCKO-IOHOIIECKUMHU
CHOPTUBHBIMH IIKOJIAMU IO KOMITJIEKCHOMY KOHTPOJIIO JIBUTATENHHOU U (HYHKIMOHAIBHON
MOJATOTOBJIEHHOCTH CIIOPTCMEHOB, AHAJIU3 OTBETHOM

Mpu1 6 coyuanvnvix cemax

peakuuun OpraHusma Ha IIPEABSIBICHHYIO ’ twitter.com/olympiclab

TPEHUPOBOYHYIO HArpy3Ky C Yy4eToM I[epHuoja I Ny S —
MOATOTOBKH, €€ JAWHAMHUKY, [POTHO3MPOBAHUE ' ymp 9

paboTOCIIOCOOHOCTH U OIIEHKY MEPCIIEKTUBHOCTH. r@ instagram.com/olympic_lab

HHI{HHAZ{I/II/I I/IBAHOBI/I‘l HAYYHbIA PYKOBOUT
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SYSTEM OF COMPLEX TRAINING CONTROL OF VARIOUS
QUALIFICATION SPORTSMEN 6

Application

Optimization of sportsmen’ training process and competition activity on the basis of
objective evaluation of physical and functional abilities of their bodies. Control and
management of the training process of highly qualified athletes.

Essence of development

The analysis of the results of
complex surveys makes it possible
to identify the individual
characteristics of the athlete's
organism associated with specific
reactions to physical stress, and to
examine their interrelationship.
Control of the dynamics of the '
parameters under study makes it
possible to determine the weak and
limiting links in the structure of
athletic preparedness, to carry out :
individual correction of the training process in order to improve its effectiveness.

Leading directions of complex training control:

e Cardiovascular system evaluation;
External respiration system evaluation;
Neuromuscular apparatus diagnosing;
Exercise performance evaluation (functional diagnostics);
Aerobic and anaerobic provision systems evaluation;
Analysis of component structure of body weight;

e Psychophysical testing.

Advantages in comparison with analogues

Systematic comprehensive testing of highly qualified athletes allows assessing changes in
the condition of athletes' preparedness under the influence of a relatively long period of
training, as well as developing individual recommendations for correcting the volume and
intensity of training loads, which contributes to the rational management of the athlete's
condition and bringing it in optimal condition to the period of the main starts of the
competitive season.

Variants of cooperation

We offer cooperation with the National teams of the Republic of Belarus, Olympic training
centers, schools of higher sportsmanship, schools of the Olympic reserve, specialized
children's and youth sports schools for integrated monitoring of motor and functional fitness
of athletes, analysis of the response of the body to the
training load, taking into account the training period,
its dynamics, predictability of performance and
evaluation of prospects.

Social networks
%" twitter.com/olympiclab

n facebook.com/olympiclab.gsu
r@ instagram.com/olympic_lab

GENNADY: SCIENTIFIC 'ADVISER OF THE SCIENTIFIC 7 / . %

tel. +(375 232) 51-21-49, +(375 29) 327-70-09, fax +(375 232) 51. 00 , :
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METOJUKA JMATHOCTUKHU AHU3OTPOIHBIX BA3KOYIIPYTHUX
6 MOJEJE MBIIIEYHBIX TKAHEII 1 MEXAHU3MOB AJIATITALIUUA
CKEJIETHBIX MBIIII K HATPY3KAM PA3JIMYHOI HANIPABJIEHHOCTH
Y CHOPTCMEHOB

Oonacmo npumenenus

Jlist onipenenieHus GyHKITMOHAILHOTO COCTOSTHUS CKEJICTHBIX MBIIIIII.

Cywgnocmos pazpadbomku

Mertonrka AMarHOCTUKU (PYHKIIMOHATLHOTO COCTOSIHUS MBI OCHOBaHA HA U3MEPEHUU
MapaMeTpoB, XapaKTepU3YIOIIUX OMOMEXaHWYECKHUE CBOMCTBA MBIIIIBI M HMX aHAIU3E.
[TapameTphl, CBs3aHHBIE ¢ OMOMEXAaHWYECKUMHU CBOWCTBAMHU MBIIIIBI, WX H3MCHEHHUE B
3aBHUCHUMOCTHU OT BPEMEHH, XapaKTePU3YIOT MPOIECChI, KOTOPbIE MPOTEKAIOT B MBIIIIIE MPU €€
(GYHKIIMOHUPOBAHUU, CIOCOOCTBYIOT OINPEICICHUIO TOHYCA MBIIIIBI, €€ 3JIaCTUYHOCTH,
CUJIOBOTO TOTEHIIMANa, a Takke, pabdoTOCIMOCOOHOCTH, MEXaHW3MOB KOOPAMHAIIMU U
YIpaBJICHUS JBIKCHUSIMU.

Ilpeumywiecmea no cpasnenuro ¢ ananoamu

B nacrosimee Bpemsi pazpaboTaH HOBBIM METOJ] ONpEAENICHUs MapaMeTPOB pelaKcaliuu
MBIIIIEYHOW TKAaHHW, OCHOBAaHHBIA HA JUHAMUYECKOM HWHICHTUPOBAHWU W HCIOJIb30BAHUU
COOTHOIIEHUM KOHTAKTHOM MEXaHUKH Bs3KOymnpyrou cpenpl. Ilokazana BO3MOXHOCTh
OBICTPOTO Y HEMHBA3WBHOT'O HCCIENOBAHUS Je(OPMAIMOHHBIX CBONCTB MBIIIEYHON TKaHU
JUTSI TIOCTIEYIOIIel OOBEKTUBHOM OLICHKU OMIOPHO-IBUTATEIHLHOTO anmapaTa U ONTUMHU3AIUH
TPEHUPOBOYHBIX PEKUMOB CHOPTCMEHOB. OrmpeaeneHo (PyHKIMOHATBHOE COCTOSHUE
CKEJIETHBIX MBI TpPU JUHAMHYECKUX U
CTaTUYECKUX Harpy3kax, HaWJeHbl BPEMEHHBIE
XapaKTEPUCTUKU YTOMJICHUS U BOCCTAHOBJICHUS
HEPBHO-MBIIIEYHOIO  amlapara,  BbISBIICHbI
KaueCTBEHHbIE M KOJIMYECTBEHHBIC IOKA3aTEIU
BBITIOJTHEHUS buzUIeCKUx Harpy3oK B
3aBUCUMOCTH OT (DYHKIIMOHAJIHHOTO COCTOSTHUS
MBIIIEYHOU TKaHHU.

PazpaboranHbie METOANKY UACHTU(DUKALIUY U
MPOTHO3a aJaNTAIMOHHBIX CBOMCTB MBIIIICYHBIX
TKaHEe! MCMOJB3YIOTCS ISl COBEPLICHCTBOBAHUS
TPEHUPOBOYHBIX PEKUMOB CLIOPTCMEHOB.

Metoauka pazpaboTaHa Hay4HO-
HCCIIeI0BaTENbCKOM JTabopaTopueit (u3nueckon
KyJIbTYpPBhl M CIIOPTa YUPEXKJCHUS OOpa3oBaHUs
«l"'oMenbCKUl TOCYAAPCTBEHHBI YHHBEPCUTET
nMeHn @pannucka CKOPUHBD» COBMECTHO C
WHCTUTYTOM MEXAHUKH METaIONOJIMMEPHBIX

g b cuctemM uM. B. A.benmoro HAH Pecny6nuku
5 - - g benapycs.

Bapuanmbl compyduultecmea

[Ipennaraercst cOTpyIHUUECTBO IO KOPPEKIIMHU TPEHUPOBOUYHOM JAESTEILHOCTH Ha OCHOBE
ydeTa (yHKIHOHAIbHBIX CUCTEM OpraHu3Ma.

\ " BOH/JIAPEHKO KOHCTAHTHH KOHCTAHTHF
BE/AYIOLIMI HUJI ®M3UYECKOH KYJIbTYPBI U CIIOPTA,
> KAHAWJAT NEJATOTMYECKUX HAYK, ZOLIEHT
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DIAGNOSTICS METHODS OF ANISOTROPIC VISCOELASTIC MODELS
OF MUSCULAR TISSUE AND MECHANISMS OF SKETELTAL MUSCLES 6
ADAPTATION OF SPORTSMEN TO DIFFERENT KINDS OF EXERCISES

Field of application

To define functional state of skeletal muscles.

Essence of development

Diagnostics methods of muscles functional state are based on the parameters measuring,
characterizing biomechanical properties of muscles and their analysis. The parameters
associated with the biomechanical properties of the muscle, their variation with time,
characterize the processes that occur in the muscle during its functioning, contribute to the
determination of muscle tone, its elasticity, power capacity, and also the efficiency,
mechanisms of coordination and movement control.

Advantages

A new defining method of muscular tissue relaxation parameters was developed, based on
the dynamic identification and application of link ratio of the viscoelastic environment. You
can see the ability of fast and noninvasive research of muscular tissue deformative properties
to make a further evaluation of the locomotorium and optimization of sportsmen physical
practice mode. The functional
state of skeletal muscles is
defined while dynamic and
static exercising, temporary
characteristics of tiredness
and restoration of neuro-
muscular apparatus  were
defined, qualitative and
quantitative characteristics of
physical exercises depending
on the functional state of the
muscular tissue were brought
out.

The developed methods
for identifying and predicting
the adaptive properties of
muscle tissue are used to
improve the training regimes
of athletes.

The methods have been worked out by research laboratory of physical culture and sports
training of the Educational Establishment “Francisk Scorina Gomel State University”
together with the Institute of Metal-Polymeric Systems Mechanics named after V. A. Beliy
NAS of Republic of Belarus.

Variants of cooperation

Cooperation on the correction of physical training activity based on following of the body
functional systems.

KONSTANTIN'BONDARENKO
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METOJAUKA ONPEAEJTEHUA MOJAEJNbHbIX XAPAKTEPUCTHK
6 COPEBHOBATEJIBHOU JEATEJBHOCTH

Oonacmo npumenenus

[IpumensieTcss B CIIOPTUBHOW JAESATEILHOCTH JUIS TIOJNYYCHHS TOJIHON HH(pOpMAIuu o
napaMeTpax BBINIOJHEHUS COPEBHOBATEIBHOIO YNPAKHEHUS U NYTAX KOPPEKUUU TpHU
HapYUICHUSX B TEXHUKE ONTHUMAIIBHOTO ABUTATEILHOTO IEHCTBHUS.

Cywgnocms pazpadbomku

Ornpenenenne MOACIBHBIX XapaKTEPUCTUK COPEBHOBATEIBHOM JESATEILHOCTH OCHOBAHO
Ha BCECTOPOHHEM HCCIICJIOBAaHHE BIUSHUS PA3TUYHBIX (DU3MUECKHX HArpy30K U, TJIaBHBIM
oOpa3oM, TmepeHoca TPEHUPOBAHHOCTH TIPU HCIOJb30BAaHUM KOHKPETHBIX Harpy3ok,
OTJIMYAIOIINXCA 1O KUHEMAaTHUKe, JWHAMUKE JABUKEHUU, KOOPAMHAIIMU PAOOTHI MBIIIIII,
TpeOOBaHUSAM K TOYHOCTH, a TAK)KE 3a/IaHUM, BHITIOJIHAEMBIX C PA3HBIM YPOBHEM HATHUUS WU
UCYepIlaHusl DHEPropecypcoB, 3aJaHUil pa3HON (QYHKIMOHAIBHOW HANpaBICHHOCTH,

JINUTCIIPHOCTH U UHTCHCHUBHOCTH.

Ilpeumyuwiecmea no cpasnenuio ¢ ananN02amu

ObecrnieunBaet NOBBIILIEHUE nepeHoca
TPEHUPOBAHHOCTH B TOYHOCTHU JIBUTaTEJIbHBIX
JEUCTBUA TIPU TMEPEXOAE OT OJHHUX YCIIOBHIA,
OpENoaraoumx  onpeAeaeHHoe  (yHKIHO-
HaJIbHOE COCTOSIHME M COCTOSIHHUE JIBUTaTEIbHOTO
anmnapara, K IpyruM YCJIOBHSIM BHE 3aBUCUMOCTH OT
«TSDKECTU» BBINOJIHAEMBIX 3alaHdl, KaK C TOYKH
3peHusl KOOPAMHALMOHHOM CIOXHOCTH, TaK U C
TOYKHU 3PEHUS COCTOSIHUS IBWIKUTENEH (MBIIII) U
COCTOSIHUS YEJIOBEKA B LIEJIOM.

[Ipennonaraercsi, uTo pa3pabOTaHHbIE WU
BHEJIPEHHbIE B MPAKTUKYy pPabOThI MOJENIbHbIE
XapaKTePUCTUKH OCHOBHBIX IoKa3aTesen
cHenuagbHOW  (U3NYECKOH  MOATOTOBICHHOCTH
Oynyr  sABHATBCS  (PakTOpoM  3(PPEeKTUBHOIO
yIPaBIIEHUS] TPEHUPOBOYHBIM MPOIIECCOM.

Metoauka pa3zpaboTaHa Hay4HO-
UCCIIeZIOBAaTENIbCKON  J1abopaTopuell  (uznueckoit
KYJIBTYpbl U CIOpTa YYPESXKICHHS 0Opa3oBaHUA
«l'omenbCKkHuil  TOCYAApCTBEHHBI  YHUBEPCHUTET
uMeHu @Opannyrcka CKOpUHbBI)

Bapuanmur compyonuuecmea

CHOpTUBHBIM  YUYPEXKJEHUSAM,  SKENAIoLUM
F MOJIy4YUTh 00BEKTHUBHbBIE JTaHHbIE 0

OroOMeXaHNYECKUX U $u3noIOrNIECcKUX
COCTaBJISIIOIIMX TPEHUPOBOYHOI'O IMpOILECCA B MHAMBHAYAJIbHBIX M KOMaHJHBIX BHJAX
CIoprTa.
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METHODS OF DEFINING MODEL CHARACTERISTICS
OF COMPETITION ACTIVITY 6

Application

It is used in sports activity to obtain complete information on the parameters for
competition training exercises and the ways of correction in conditions of damage of the
optimal motional activity.

Essence of development

The definition of the model characteristics of competitive activity is based on a
comprehensive study of the effect of various physical loads and, mainly, the transfer of
training using specific loads that differ in kinematics, dynamics of movements, coordination
of the work of muscles, accuracy requirements, and tasks performed with different levels of
availability or exhaustion of energy resources, tasks of different functional orientation,
duration and intensity.

Advantages

It provides an increase in the transfer
of exercise in the accuracy of motor
actions when moving from one condition
that assumes a certain functional state
and condition of the motor apparatus to
other conditions, regardless of the
"severity" of the tasks performed, both in
terms of coordination complexity and in
terms of the state of the propulsors
muscles) and the state of a person in
general.

It is supposed, that developed and
implemented model characteristics of the
physical training main parameters shall
be the factor of effective conducting of
the training process.

The methodology has been developed
by the research laboratory of physical
culture and sports training of the
Educational Establishment “Francisk
Scorina Gomel State University”.

Variants of cooperation: ,

For sports institutions wishing to
obtain  objective data on the ! -
biomechanical and physiological components of the training process in individual and team
sports.

KONST ﬁiﬂm BONDARENKO




KOPPEKIIMOHHO-KOHCYJIbTATUBHBIE O3IOPOBUTEJIBHBIE 3AHATUSA

KBanudunupoBaHHble  CHeUMaIMCThl  HAay4YHO-HCCIENIOBATENbCKON  Jlabopatopuu
COBPEMEHHBIX (PH3KYIBTYPHO-030POBUTEIBHBIX H PEKPEATUBHBIX TEXHOJIOTHIA MTPeIIaraoT:

e DddexTrBHBIC MPOTrPaMMbI TPEHHPOBOK PA3TMYHON HAPABICHHOCTH;

e MopdhodyHKINOHATHEHYIO TUATHOCTUKY OPTaHU3MA;

e VHnuBHIyallbHBIN NOAXO/ K KaXXAOMY IPU BBIOOpPE PU3NUYECKON HATPYy3KHU;

e KombopTHbIE yCIOBUS U JPYKETIOOHYIO
atMocdepy;

e UHnuBHIyallbHBIE KOHCYJIbTAIUH.

Buow 3anamuii:
[ennuar
Kannaneruka
Aspobuka
[Inmarec

e Pykonmamubiii 060W /Kypchl  KEHCKOM
caM00OOPOHBI o ‘ 3

CriopTuBHBIE 3ajJbl OCHAIIECHbI JyIIEBBIMM KaOMHAMH U CaMbIM COBpeMeHHLIM
CHOPTUBHBIM MHBEHTApEM, UTO M03BOJIAET Ooiiee 3pPEeKTUBHO U KOMPOPTHO OCYIIECTBIATH
03710POBUTEIIBHBIE 3aHATHUS.

I'pynnsr 10-12 genosek.

Cneunanuctsl Hameit HUJI MoryT ckoppekTrupoBaTh MHAMBUAYAIBHO IpaQUK 3aHATHI B
clly4ae 3aMHTEPECOBAHHOCTH.

Anpec: . l'omens, yia. Cosetckas, 98 (8 kopmyc, 1 atax, ays. 1-18)
[IpenBapurenbHas 3alKUCh B TPYIIIIbL:

o [llelinunr/ kamnanetuka/ adpobuka/ nunarec (mo Bamemy BriOopy) — Ckugan AHHa
AJlekcaHapoBHa

e Pykomamublii 000/ Kypchl >KEHCKOW caMo00opoHbl — Metenumna AmnekcaHap
Huxomaesuu

. Ten . +(375 29) 155-21-58, +(375 29) 398
METEJIMLIA AJIEKCAH/IP HUKOJIAEBUY,
Tea. +(375 44) 563-50-10

http://www.physcult.gsu.by, //nis.gsu.by



CORRECTION AND CONSULTATIVE REGENERATIVE ACTIVITIES

Qualified specialists of the research laboratory
of modern health and fitness and recreational
technologies offer:

e Effective programmes of trainings of
various orientations;

e Morphofunctional body diagnostics;

¢ Individual approach to every person in the
choice of physical activity;

e Comfortable environment and friendly
atmosphere;

¢ Individual consultations.

Our courses:

Shaping

Callanetics

Aerobics

Pilates

Hand-to-hand combat/ women's self-
defense courses

The sports halls are equipped with shower units
and modern sports facilities, that allows effectively
and effectively and comfortably carry out
regenerative activities

Groups of 10-12 persons.

Specialists of our research and development laboratory can correct individually your
course schedule.

Address: Gomel, 98 Sovetskaya str.,(building #8, 1 floor, 1-18)
Pre-entry to the group:

e Shaping/ callanetics/ aerobics/ pilates (on your choice) — Anna Skidan;

e Hand-to-hand combat/ women's self-defense courses — Alexander Metelitsa.

tel. +(37529) 155-21-58; &5
ALEXANDER METELITSA eSS
tel. +(375 232) 33-37-04, fax +(375 232) 51-00-77, = L

http://www.physcult.gsu.by, //nis.gsu.by '
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HAYYHO-METOANYECKHUE KOHCYJIbTALIUHU, UCCJEJOBAHUSA
6 N AHAJIM3 B OBJIACTH UCTOPUKO-KYJbTYPHOI'O HACJIEAUSA
N TYPUCTHYECKOI'O IOTEHIINAJIA

Obnacme npumenenus: aIMAHMCTPATHBHBIE OpraHbI,
OPEANPUATHS, YUPEKICHUSA U OpraHu3aluy 010 KETHOM cdepsl,
XO3SMCTBYIOIINE CYOBEKTHI.

Cywgnocmyv pazpadomku: CO3AaHNE UCTOPUYECKOTO OUYEpKa
aJIMAHUCTPATUBHO-TEPPUTOPHATILHON EAMHHUIIBI, HACEIIEHHOTO
IYHKTa, MPEeNNpUITHS, YUPEXKIEHUs, OpraHu3aluu (BKIOYas
MOMCK U 00pabOTKy HEOOXOAMMOro maTepuaina); MOArOTOBKa
HCTOPHUKO-aHAIUTUIECKHUX CIIPABOK; IIPOCKTHPOBAHNE, AHAIIN3 U

OIITUMM3ALIHS My3eHHON SKCTIO3UIINY; MOJATOTOBKA
TeMaTHUYECKOMH, I00MJIEHHON BBICTaBKH, myOInIHON
MPE3EHTALNH, UH()OPMALIUOHHOTO Oykiiera; OIICHKAa

TYPUCTHYECKOTO HOTeHI_II/IaJ'Ia pa3pa60TKa TypHCTquCKoro
MapuipyTa, MpPOrpaMMbl SKCKYPCHOHHOTO —Soi e Rl ;
o0cmyXKMBaHUs 0O0BEKTA.

HcTopuko-KynbTypHasi COCTaBISAOIIA
ABIISIETCSl  BOXHEUIIMM  KOMIIOHEHTOM
penpe3eHTalud B COBPEMEHHOM MHpE.
CrienanucTsl HICTOPUIECKOTO (aKyabTe-
Ta OKa)XyT KBATM(DPUIUPOBAHHOE COACHUCT-
BUE B (hOPMUPOBAHUHU HH(OPMAITUOHHOTO
OTOOpaX€HUs ~ MCTOPUYECKOro  IYTH,
HACTOSIIICH NIESATEIBHOCTH M TIEPCTICKTHB
pa3BUTHUS  NPEINPUATHS, YUPEKICHUS,
OpraHu3alLuu.

Ilpeumywecmea no  cpaguenurwy ¢  AHANO2AMU:
HCCJIEIOBATENN  OTECYECTBEHHOM W BCEMUPHOW  UCTOPHH,
CHEUATMCTHl B cepe OXpaHbl M MCIOJNB30BAHUS HCTOPUKO-
KyJIbTYpPHOTO  HAacjleAus,  CHEIUAIUCTBl  UCTOPUYECKOTO
dakynerera B cdepe TypusMa UMEIOT 3HAYUTEIBHBIM OIBIT
HUCTOPUKO-apXMBHBIX MCCJIEIOBAHUI U TMpENnojaBaHUs B
ayTUTOPUSAX  PA3NIMYHBIX  MPOQUIICH, P
COUETAIOT HAYYHYIO  OOBEKTHBHOCTb,
JIOCTYITHOCTh BOCIIPUSITUS U OPUEHTHU-
POBAHHOCTh Ha MPAKTUYECKOE MCIIONB30-
BaHUE pa3pabOTOK.

. Bapuanmot compyoHuyecmea:

npeasiaraercs COTPYJHUYECTBO co
CHeIHMaTUCTaMd B O0JIACTH HCTOPHKO-
apXUBHBIX HCCIIEJOBAaHUH, MYy3eHHOTO
7ena, TYPUCTHIECKOH cephl.

) \E ME3TA HUKO/IAW HUKOJIAEBUY
' 3ABE/IIOLIMI KA®E/IPO BCEOBLIEH HCTOPHH,
JIOKTOP HCTOPUYECKHX HAYK, IPO®ECCOP

= B e (375 232) 51-03-12, (])aKc +(375 232) 51 00-77,




R

SCIENTIFIC AND METHODOLOGICAL CONSULTATIONS, RESEARCH
AND ANALYSIS IN THE SECTOR OF HISTORICO-CULTURAL HERITAGE 6
AND TOURISM POTENTIAL

Application:  administration  bodies,
enterprises, public sector establishments and
organizations, economic entities.

Essence of development: creation of
- historic description for an administrative-
territorial ~ unit, human  settlements,
enterprises, establishments, organizations
y (including search and processing of the
required material); drafting historic and
analytic references; designing , analysis and
optimization of a museum exposition;
preparation of tematical, anniversary
exhibitions, public presentations,
information leaflets; estimation of tourism
potential, design of a tour itinerary and a
programme for sightseeing.

Historical and cultural component is the most
essential component of representation in the modern
world. Specialists of the Faculty of history provide
qualified assistance in the formation of the
information display of the historical path, current
activities and prospects for development of an
enterprise, institution, organization.

Advantages in comparlson with analogues:

y : w researchers  of
®' national and
world  history,
experts from the
Faculty of histo- |
ry in the field of
protection and @
the use of histo- 28
' rical and cultural
heritage and tourism have significant experience in
= historical and archival research and teaching for the
- audiences of various profiles, combine scientific
.= objectivity, accessibility of perception and focus on the
. practical use of developments.

; Variants of cooperation: we offer cooperation with the
- -; _ specialists in the sector of historical and archival research,
. museum studies and tourism.

NIKOLAYMEZGA, ' e P
HEAD OF THE DEPARTMENT OF GENERAL HISTORY, g
DOCTOR OF HISTORICAL SCIENCE, PROFESSOR

tel. +(375 232) 51-03-12, fax +(375 232) 51-00-77,
e-mail: nmezga@gsu.by, http://history.gsu.by, //nis.gsu.by




PABPABOTKA TYPUCTUYECKUX ITPOEKTOB

6 Kadenpa reomoruum u reorpaduu BBIMOJHAET KOMIUIEKC pabOT MO OKa3aHUIO
TYPUCTUYECKUX YCITYT:

pa3paboTKa KOHLENLINUHA HOBOTO TYPUCTHYECKOIO MTPOIYKTa;

COCTaBJIEHUE CXEMbI TYPUCTUUYECKOTO MAPUIPYTa;

MOJATOTOBKA U U3TOTOBJIEHUE TYPUCTUUECKUX IPOEKTOB;

(dopMupoBaHHE IPOrPaMMBI Typa;

COCTaBJICHUE TYPUCTUYECKUX NACIOPTOB OOBEKTOB MapIIPyTa;

MOJIrOTOBKAa JETaJbHOIO TEXHMYECKOTO OIHCAHUS MapLIpyTa, TEXHOJIOIMYECKOU

KapThl;

o100 U COCTaBJICHHUE KapTOrpauIecKoro MaTepuana;

COCTaBJIEHUE CMETHI, OTIPE/ICIICHNE IICHBI TYPIPOAYKTA U JIOXOJI0B OT €r0 peain3aluy;
pa3paboTka MaKeTOB CYBEHUPHOU MPOIYKIIUHU, OYKIIETOB;

OKa3aHHe YCIyT IKCKypCOBO/Ia.

Texnonozuueckas kapma mapuwipyma «llpaeocnasnoe depesannoe
300uecmeo 2. I'omens u okpecmuocmeir»/ Technological map
of the route “Orthodox wooden architecture of Gomel and the suburbs”

Ilacnopm o6vexma npoexma
«llpasocnasnoe oepesannoe 3004ecmeo I omensckoii oonacmuy/
Passport of the project objects
“Orthodox wooden architecture of Gomel region”




Department of geology and geography fulfills a scope of works in the sector of tourism
services:

development of the concept of a new tourist product;

drawing up the scheme of tourist routes;

drafting and production of tourist projects;

formation of the tour program;

compilation of tourist passports of the route objects;

preparation of detailed technical description of the route, technological map;
selection and compilation of cartographic material,

compilation of estimates, determination of the price of tourist products and revenues

from its sales;

development of models of souvenirs, booklets;
providing tour guide services.

VLOVS KY,
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TEXHOJIOT'USI OPTAHU3ANIMA TPOMBINIVIEHHOT'O U JIIOBUTEJIBCKOI'O
7 BBIPAIIMBAHUSA CBEJOBHBIX I'PUBOB: IIMUTAKE, 3MUMHHUU OIIEHOK,
BEHIEHKA KOPOJIEBCKAS, BEHIEHKA OBBIKHOBEHHAS

Hasnauenue

[Ipenna3HaueHa st HPUMEHEHUS OpPTaHU3AUAME U (EePMEPCKUMU X035IICTBaMH, B TOM
YHUCJIE arpO3KOX035HCTBAMM.

Onucanue

B kauectBe 0a3zoBoro cyOcTpaTa HCHIOJIB3YIOT
LEJUTI0I030COIEPKAIINE OTXObI CETBCKOTO U JIECHOTO
XO03HCTBA. JIIMTeIbHOCTD OJHOTO IUKJIa
BBIPAILUBAHUS COCTABISET 2—6 MECALIEB B 3aBUCUMOCTH
oT Buja rpuba. ToBapHas ypoxKailHOCTb TpPH 3TOM
coctaBisieT A0 25% OT NEepBOHAYAIBHOW MAacChl
cyoctpara, T.e. ¢ | T cwlporo cybcTpara MOXKHO
noJiydutsb 710 250 Kr rpudoB.

Texnuueckue u IKOHOMUYECKUE NPEUMYULECINEA PA3PAOOMKU

TexHomorny MO3BOJISIOT MCIOJIB30BaTh B KAUYECTBE MUTATEIBHBIX CYOCTPATOB MECTHBIC
pacTUTEIbHBIE OTXOAbl M TMOJydaTh OSKOJOTMYECKH YHUCTYIO TPUOHYIO MPOAYKIIHUIO.
TexHnonoruu Moryt OBITh aAaNTUPOBAHBI IMOJ] KOHKPETHBIC YCJIOBHUS C MHUHUMAJIbHBIMU
3aTparamu. OCyIIECTBISIETCS TEXHOJIOTMUYECKU KOHTPOJIb HA BCEX CTAIUAX MPOU3BOJICTBA
rpuboB. [IpruMeHeHnEe TEXHOJIOTHI MO3BOJISET YBEIUYUTh BBIXOJ TOBAapPHOWU MPOAYKIIMUA HA
10-15 % 1o cpaBHEHHUIO C CYIIECTBYIOUIUMHU 3apYOCKHBIMU TEXHOJIOTUSMH, PACIIUPHUTH
ACCOPTUMEHT KYJIbTUBHUPYEMBIX TPHOOB.

Texkywiaa cmaousa peanuzayuu paspadomku (npoekma)

Pa3paboTaHbl TEXHOIOTHYECKUE MPOIIECCHI TPOU3BOCTBA IUIOAOBBIX TEJ MPEAJIaraeMbIX
BUJIOB TPUOOB, KOTOPHIE MOTYT OBITh a/IalITUPOBAHBI MTOJI KOHKPETHBIE YCIOBHS, MTOJ00paHbI
BBICOKOTIPOJIYKTUBHBIE —IITAMMBbI, HapaOOTaHbl OIBITHBIE MAPTUU  IUIOJOBBIX  Tell
BBIIIIENIEPEUYHCIICHHBIX TPUOOB.

Ilomenyuanvhvle nompedumenu mexHoa102uu

[Ipennpustus cenbCKOro Xo3sMCTBa U MUIIEBOU POMBILIIIEHHOCTH, JIECXO3BI

Iompeoumenu npodykyuu (TUIOJOBBIX TeN Tpuba) — TOProBbIC U MepepadaTHIBAIOIINE
OTEUECTBEHHBIC U 3apyOEIKHBIC TIPEATPUITHSL.

Kommepueckoe npeonoscenue
Beimonnenne  HUP, OTP (pazpabotka
TEXHOJIOTUH MPOU3BOJICTBA TUIOAOBBIX TEN Ipuda
JUIl KOHKPETHBIX YCIOBHI 3aKa34MKa), yCIyTHU 110
OOy4YeHHIO  MPOU3BOACTBEHHOI0  IEepCOHaja
3aKa3yuKa TEXHOJIOTUYECKUM npuéMam
BBIPAILLMBAHUA TTIOCEBHOTO MULENHS (TPUOHHULIBI)
W TUIOJIOBBIX TEJ: IIMUTaKe, 3UMHHHM OMNEHOK,
BEIICHKA KOPOJIEBCKasl, BeIIEHKAa OOBIKHOBEHHASI.

TPYXOHOBEI.[ Bﬂ‘lECJIAB BETHC/IABOBUY

i KAHAUJAAT CEJIbCKOXO03SIMCTBEHHBIX HAYK
s Tesr. +(375 232) 51-21-19, pakc +(375 232) 51-00-77,
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TECHNOLOGY OF ORGANIZATION OF INDUSTRIAL AND AMATEURING
GROWING OF EDIBLE MUSHROOMS: SHIITAKE, ENOKI MUSHROOM, KING 7
OYSTER MUSHROOM, OYSTER MUSHROOM

Application

It is intended for use by organizations and farms,
including agroecoframs.

Description

Cellulose-containing wastes from agriculture and
forestry are used as the base substrate. The duration of one
cycle of cultivation is 2—6 months, depending on the type of
fungus. Commodity yield in this case is up to 25 % of the
initial mass of the substrate, i.e. with 1 ton of raw substrate
you can get up to 250 kg of mushrooms.

Technical and economic advantages of the technology

The technology allows to use local vegetational wastes and produce ecologically pure
mushroom product. The technology can be adapted for specific conditions with minimal
expenses. Technological monitoring is carried out at all stages of mushroom production. The
technology application allows to raise commercial
output by 10-15% as compared to the existing
foreign technologies, to broaden the assortment of
the cultivated mushrooms.

Current stage of the project (development)
realization

A number of technological processes was
developed for mycothallus of the above mentioned
mushrooms” production, that can be adapted for
specific conditions; highly productive strains of these
mushrooms can be selected and experimental lots of
mycothallus of the above-mentioned fungi developed.

Potential consumers of the technology

Enterprises of agriculture and food industry, forestry enterprises

Production consumers (mycothallus consumers) — trade and processing national and
foreign enterprises.

Commercial offer

Implementation of research, development and
experimental work (development of technology
for the production of mycothallus for specific
customer requirements), services for training the
production staff of the customer for
technological methods of growing seeded
mycelium (mushroom picking) and mycothallus:
shiitake, enoki mushroom, king oyster
mushroom, oyster mushroom.

&

§




TEXHOJIOTI'USA UCITOJIB30OBAHUSA BUOIIPEITAPATOB IIPH
7 BO3JEJIBIBAHUU KYKYPY3bI

‘l‘l‘

’l

Hasnauenue

[IpenHa3HaueHa [Uisi TPUMEHEHMSI CEJIbCKOXO3SMCTBEHHBIMU YUpEXJE-HUAMU TpHU
BO3/IEJIBIBAHUU KYKYPY3Bl.

Onucanue

buoynoopenue [omu®yukyp. [Ipoussoaurens: 'HY «MUuctutyT mukpoduonorun HAH
benapycu». MaccoBas 1ois opranndeckux BeuecTB He MmeHee 60 %. MaccoBas 1o azoTta
(N) — 1,5 %, dhochopa (P20s) — 1,5 %, kamus (K20) — 1,0 %.

Texnuueckue u IKOHOMUYECKUE NPEUMYULECMEA PA3PADOMKU

buoynobOpenue Ilonmudynkyp, mnoiydeHHOE B TMpolecce a’poOHOM (epMeHTaIn
OTHYBEr0 IMOMeTa, O00eCHeurnBaeT pPOCTOCTUMYISIHUI0 W MOBBILICHHE YPOXKaWHOCTU
MPOMAINTHBIX KYJIbTYp, VIY4YIIEHHE HMX KauecTBa, JKOHOMHUIO a30THBIX, (HOCHOPHBIX,
KaJIMHHBIX MUHEPAJIbHBIX yIOOpEHUH U CHUXKAET (Pa3y BHOCUMBIX OPraHUYECKHUX YAOOpEeHHUI,
CHOCOOCTBYET MOBBIIICHUIO YKOJIOTHYECKON O€30MaCHOCTH OKPYIKAIOLIEH Cpeibl.

Texkywaa cmaousa peanuzayuu pazpadbomku (npoexkma)

Hamu pazpabGoTtan TexHUYECKUH Ipolecc Ucnoiib3oBanus OuoynoOpenus [Honudynkyp
IIpY BO3/ENIBIBAHUU KYKYpPY3bl Ha pa3HbIX THUIAX MOYB B IOr0-BOCTOYHOW 4acTu bemapycu.
VY CTaHOBIEHBI CPOKH, CIIOCOOBI BHECEHHMsS OHOYHO0OpEHHs, COBMECTHOE HCIOJIb30BAHUE
nonudpyHkypa ¢ repounugamu B OakoBoil cmecu. IIpubaBka yposkallHOCTH KyKypy3bl
cocrasiseT 10 30 %.

Ilomenyuansvnovie nompedoumenu

[IpennpusaTus ceapCcKOro X03s1MCcTBa

Kommepueckoe npeodnoscenue

Brimonnenue HMP 1151 KOHKpETHBIX 3aKa3YMKOB.
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APPLICATION TECHNOLOGIES FOR BIOPHARMACEUTICALS

IN MAIZE CULTIVATION 7
Application
Applied in agricultural establishments in maize cultivation.
Description

Biofertilizer PoliFunkur. Manufacturer: State Scientific Institution “Institute of
microbiology of the National Academy of Sciences of Belarus”. Weight percentage of organic
substances is no less than 60 %. Weight percentage of nitrogen (N) — 1,5 %, phosphorus
(P20s) — 1,5 %, potassium (K20) — 1,0 %.

Technical and economic advantages of the development

Biofertilizer PoliFunkur, produced as a result of aerobic fermentation of poultry manure,
provides forcing and yield enhancement of intertilled cultures, improving their quality, saving
of nitrogen, phosphate and potash fertilizers and reduces the phase of insertion of organic
fertilizers, contributes to the increase of ecological safety of the environment.

Currents stage of project development

We have developed the application technology for biopharmaceuticals in maize
cultivation on various types of soils in the south-eastern part of Belarus; established the terms
and methods for application of fertilizers and joint application of polifunkur with herbicides
in tank mixture. Maize yield gain can reach 30 %.

Potential consumers

Agricultural enterprises.

Commercial offer

Implementation of scientific and research work for particular consumers.

—*a—""’/\

CANDIDATE OF BIOLOGICAL SCIENCES, DOCENT
tel. +(375 232) 51-21-40, fax +(375 232) 51-00-77,
e-mail: Dajneko@gsu.by, http:// biology.gsu.by, //nis.gsu.by
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METOJIMYECKHI TOKYMEHT «PEKOMEHJALIMY MO
BOCCTAHOBJIEHUIO LIMPOKOJIMCTBEHHBIX JIECOB»

[[lupoxonucTBeHHbIE Jieca bemapycu 3aHMMArOT IUIONIAAM HUXKE IOTCHIMAIBHO
BO3MOJKHBIX, & TAKU€ BUJIbI KaK SICEHb, KJICH, BA3 U JPYTUe MOCTETICHHO NCYE3aI0T U3 JIECHOTO
donna pecnybnauku. PesepBoM pacmmpenus IyOpaBHO-IIMPOKOJUCTBEHHBIX TPYIII
dbopManuii SBISIOTCS IJIOMAAN MPOU3BOJHBIX OT HUX MEHEE IIEHHBIX JAPEBECHBIX MOPOJ -
TakuX Kak Oepe3a, ocuHAa, Tpad W [Ap., TPOU3pACTAIONIMX Ha OOraThIX TOYBax.
BoccraHoBiieHHEe TIMPOKOJIMCTBEHHBIX JIECOB OCYIIECTBISIETCS TPH IMPOBEACHUU PYOOK
yxoja 1 pyOOK PEKOHCTPYKIUH.

Hasnauenue

[IpennasHavueH aJis MCHOJB30BAHHUS TIPH IPOBEICHUU ITUIAHOBBIX PYOOK yXoja IpH
MIEPEBOJE MEJIKOJMCTBEHHBIX HACAXICHUI B XO35AWCTBEHHOLICHHBIE IIMPOKOJIVUCTBEHHBIE B
TOM 4ucje T1yOOBbIE.

Hcnonp3oBaHne METOAMYECKOIO TOKYMEHTA CIIOCOOCTBYET BOCCTAHOBJIEHUIO KOPEHHBIX
TyOOBBIX HAaCaXJACHUIN BBITOJIHSIONIUX CHIPHEBBIC, BOJOOXPAaHHBIC, CPe0O0pa3yrolmue u
npyrue QyHKIHH.

Onucanue

Metoaudeckuii OKYMEHT periaMeHTHUPYeT pexuM pyOok yxonaa (mpaBuia oTOopa
JepeBbeB B PyOKy, MHTCHCHUBHOCTh PYOKH, MUHUMAJbHBIE TOJHOTHI PYOKH) U IIeJIeBbIC
COCTaBBI.

IKonocuueckuii Ihekm 3aKMOYAECTCS B PALMUOHATBHOM HCIOJB30BAHUM JIECHBIX
pecypcoB. IlpuMmenenue pexkomeHaanuii obecreynBaeT (GOPMHUPOBAHUE U BhIpAINIUBAHUE
CMEIIAHHBIX AYOOBBIX HACAXIACHHUM, YCHUJICHUE SKOJIOTHYECKUX (QYHKIUH, COXpaHEHUE
OounopazHooOpas3us B AyOpaBax.

Ilomenyuanvnvle nompeoumenu

Jlecxo3p1 MuHUCTEpPCTBA JIECHOTO X035KcTBa benapycu.

Kommepueckoe npeodnorcenue

Beimonnenne HUP 1t KOHKpETHBIX 3aKa34UKOB.

Breopenue «Pexomendayuii no 60cCMan08IeHUI0 WUPOKOIUCMEEHHBIX J1eCO8»
6 necxosax Pecnybnuxu Benapycoy/ |mplementation of “Recommendations for the broadleaved
woodland rehabilitation” in the forestries of the Republic of Belarus

JIABAPEBA MAPHWHA CEPFEEBHA,




METHODOLOGICAL DOCUMENT “RECOMMENDATIONS ON FOREST
REHABILITATION OF BROADLEAVED WOODLAND” 7

Broadleaved woodland of Belarus occupies the areas that are lower than potentially
available ones, while such species as an ash tree, an elm tree and a maple are dying out in the
forest resources of the Republic. The reserve for widening of the nemorose and broadleaved
formation groups includes the areas of the young growth less valuable woody species, such
as a birch, an aspen, a horn beech, etc., growing on the rich soils. Reforesting of the
broadleaved woodland is fulfilled within the process of intermediate felling and conversion
cut.

Application

It is intended for usage in the planned
intermediate felling and conversion of small-
leaved plantings into agriculturally important
broadleaved ones, including the oak plantings.

Application of the methodological
document encourages reforesting of the &
climax oak forest with resource, water |
protection, habitat forming and other [
functions.

Description

The methodological document regulates
the intermediate felling regime (rules for
selection of the trees for intermediate felling, =%
cutting intensity and minimal cutting density) &
and the target composition. y

Ecological effect involves the efficient use &
of the forest resources. Application of the
recommendations provides formation and ,,.
growing of the mixed oak plantings, increase °
of the ecological functions and preserving of
biological diversity in the oak-woods.

Potential consumers

Forestries of the Ministry of forestry of the ITepesod pybramu yxo0a npoussoonozo
Republic of Belarus. 6e1_ae306020 Hacaofcden_uﬂ 8 dy6oeoe_/ _
Conversion by means of felling of the derivative
birch planting into the oak one

Commercial offer
Execution of research and development
work for the particular clients.

tel. +(375 232) 51-21-19, fax +(375 232) 51-00-77, |
e-mail: lesggu@yandex.ru, http:// biology.gsu.by, //nis.gsu.by
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MOJIEKYJISIPHO-TEHETHYECKAS TEXHOJIOI'UA AJI51 TMATHOCTUKHA
7 BO3BYJIUTEJIEHU OIITMCTOPXO3A U IPYT'UX BUIOB OITUCTOPXU /I

Hasnauenue
Pazpaborannas monekymnspHo-reHeTnueckast Texaonorus JJHK-muaraoctuku mo3sosser

BBISIBIISITH BO30YIUTENEH OMUCTOPX03a M APYTUX BUAOB OMUCTOPXHJ B MPOMEXKYTOUHBIX U
Ne(UHUTUBHBIX X0351€BaX.

Onucanue

JlanHass TEXHOJIOTMSI OCHOBaHa Ha WCIOJB30BAHMM TEHOMHOIO Mapkepa —
cneiicepa 2 (ITS2) puGocoManbHOro KiacTepa, YTO MOKET OBbITh HCHOJB30BAHO IS
waeHTH(GUKanuK mnapasuta — komadbed aByyctkm (Opisthorchis felineus), umeromei
CJIO>KHBIM IIUKJI Pa3BUTHS M BBI3BIBAIOIICH OMACHOE 3a00JI€BAaHUE — OMICTOPX03 Y dKUBOTHBIX
U YeNIOBEKa.

Ilomenyuansvnovie nompedoumenu

Pe3ynbraTe! onmMcaHHON TEXHOIOTUH MOTYT OBITh BHEJJPEHBI B IPAKTUKY PAOOTHI PHIOHBIX
XO35IMCTB M BETEPUHAPHBIX YUPEKICHUN.

Kommepueckoe npeodnosrxcenue

Brmonnenne HUP 11 KOHKpETHBIX 3aKa34MKOB.

MeTauepkapuu
B MbllWwLyax pbibbl

Mpu nomoLum xsocTa
uepkapuv nepeasuraioTcsi B
BOfE M HanaaalT Ha pbiGY,

MnekonuTaroLwne
3apaxaroTcs, CbeB

'v
€ | 2B ,u,,o Y !
/ WHULUMPOBaHHYIO
MeTaLepkapusamm peiby

cBOGOHOMMaBaoLLni
uepkapuin

mapuTa

ANLO C Mupauuanem

BwmecTe ¢ chekanuamu
Anua nonagaloT

B BOAlY, rAe MX
3arnartbiBaeT
MONNIOCK

B nonocTtu Tena ynutku mupaunauin
pacTteT 1 o6pasyeT CrnopouucTy,

B KOTOpOW o6pa3syeTcs 6onee 100
HOBbIX JIMHYUHOK - peavii. Pegun
nepenBsuraloTcs B NeYeHb, rae
npepaLLaoTcs B Lepkapui

JKuznennwuii yuxn kowauwei ogyycmku O. felineus npoxoosawuii 6 npomMeicymounsix (MOIIOCKU U pbibbvl)
U OKOHYAmMebHbIX (PblOOSOHBIE MIeKOnUmawue u 4eiosex)/ xossesax/
A life-cycle of the parasitic liver fluke O. felineus in the intermediate (freshwater snails and fish)
and definitive (piscivorous mammals and humans)/ hosts

I‘OH‘lAPEHKO TPMTOPUH PI/II‘OPbEBI/l‘{
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MOLECULAR AND CENETIC TECHNOLOGY FOR DIAGNOSTICS
OF PATHOGENS OF OPISTHORCHIASIS AND OTHER SPECIES 7
OF OPISTHORCHIIDAE

Application
The developed molecular and genetic technology for DNA-diagnostics allows revealing

the pathogens of opisthorchiasis and other species of Opisthorchiidae in intermediate and
definitive hosts.

Description

This technology is based on application of the genome marker — spacer 2 (ITS2) of
ribosomal cluster, that can be applied for identification of the parasitic liver fluke liver fluke
(Opisthorchis felineus), having a complex life-cycle and causing a dangerous disease —
opisthorchiasis in humans and animals.

Potential consumers

The results of the described technology can be applied in work of fish-farms and veterinary
establishments.

Commercial offer
Execution of research and development work for the particular clients.

Opisthorchiasis agent (Opisthorchis felineus)/
Bosbyoumens onucmopxoza (Opisthorchis felineus)

GRIGOR
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JHK-UJIEHTU®UKALIMS TOPO/I U OLIEHKA TEHO®OH/IOB MO YJISILUIA
MEJOHOCHBIX ITYEJ IOTO-BOCTOKA BEJIAPYCH

Ha3nauenue

Pazpaborannas monekymnsipHo-reneTuueckas texnosnorusa JJHK-nuarnoctuku mo3Bossier
BBISBJISITH M IIPOBOJIUTH TOUYHYIO MOPOIHYIO HAeHTHHKaIuo muen FOro-soctoka benapycu.

Onucanue

Pazpaboransl monekynsapHo-reHeTndeckue Meroasl At JJHK-unentudukanum nopoa u
OLICHKUA COCTOSIHUSA TeHO(OHI0B momyianuil megoHocHbix muen FOro-soctoka benmapycu.
OxapakTepu3oBaH MUTOXOHIPHAIbHBIA T€HOM MEIOHOCHOW IMUEeNbl C b0 BBISBICHUS
YIOOHBIX TEHETHYCCKUX MAPKEPOB ISl TOPOTHON MACHTH(DHUKAIIMKA MEIOHOCHBIX muen ApIS
mellifera.

Konvyesas mumoxonopuanvuas JJHK A. mellifera
(1 - meanceennwiii noxyc COI-COIl mm/IHK) /
Mitochondrial DNA A.mellifera (intergenic locus COI-COII)

Ha ocHoBanuu pa3paOOTaHHBIX HAMU METOJOB IMPOBEJIEH MOJEKYISIPHO-TeHETUUECKUN
aHanm3 creiceproro yyactka COI-COIl mt/IHK y ocobeil myenbl MeJOHOCHOW B psjie
ouororoB ['omenbckoit obmactu. Ha BwiOOpke 60 aMmIMKOHOB OBUIO TMOJYYEHO
56 amrumnkonoB BenuuuHOU 350 H.m. (aywens Q, XapaKTEpHBIN /IS FO’KHBIX KapraTCKON U
KpauHCKO# nopon) u 4 amruinkoHa BenuunHod 600 H.n. (aymmens PQQ, xapakTepHsblil AJis
CPEIHEPYCCKOMU MOPOIbI).

ConocraBiieHne pe3yJabTaTOB MOP(POMETPUUYECKOTO U MOJEKYISPHO-TEHETUYECKOTO
aHanmu3a 1o uaeHTudukayu nopogHoro cocraBa A.mellifera mokaszamo B OoJybIIMHCTBE
CJIy4aeB IMOJHOE COOTBETCTBHE MPOAHATU3UPOBAHHBIX OCOOEH KPaWHCKOM, KapmaTCKOW U
CpPEIHEPYCCKOM MOopoJaM KakK MO TEeHETHYECKOMY MapKepy, Tak U M0 MOPPOMETPUICCKUM
nokasaressiM. B To jxe BpeMs 17151 HeOOJIBIIIOro Ynciia 0co0ei, OTHECEHHBIX TI0 MOPGOMETPUHN
K CpeIHepyccKoil mopoje ObLI BBISABIEH He xapakTepHblii amiens Q (350 nH.m). D10
YKa3bIBa€T Ha HAJIMYME MPOIlECCa METUCAIMU CPEAHEPYCCKOM M FOKHBIX TMOPOJ Muenl B
nonynsuusx FOra benapycu.

Ilomenyuansvnovie nompedoumenu

Pe3ynbrathl MOTYT OBITH BHEJAPEHBI B IPAKTUKY PAOOTHI MUETOBOAYECKUX XO3SICTB U B
CEIBCKOE XO35KCTBO.

Kommepueckoe npeodnosrcenue
Brmonnenne HUP nig KOHKpETHBIX 3aKa34MKOB.
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DNA-IDENTIFICATION OF THE BREEDS AND ESTIMATION
OF THE GENE POOL OF POPULATIONS OF HONEYBEES 7
IN THE SOUTH-EASTERN PART OF BELARUS

Application

The developed molecular and genetic technology of DNA-diagnostics allows
implementation of precise breed identification of bees in the south-eastern part of Belarus.

Description

Molecular and genetic methods for DNA-identification of the breed and estimation of the
genetic resources in populations of honeybees in the south-eastern part of Belarus are
developed. Mitochondrial genome of a honeybee is characterized in order to detect convenient
genetic markers for the breed identification of a honeybee Apis mellifera.

On the basis of the methods developed the molecular genetic analysis of the spacer site of
COI-COIl mtDNA was =
carried out for the
honeybees in a number of
biotopes from the Gomel
region. On a sample of 60
amplicons 56 amplicons
(size 350 bps) were
obtained (Q allele, typical
of the southern Carpathian
and Crainian) and 4
amplicons (size 600 bps)
(PQQ allele, typical of the
Middle Russian breed).

Comparison of the
results of morphometric
and molecular and genetic
analysis on identification
of the breed composition for A.mellifera proved in majority of cases the full compliance
among the analyzed species of the Crainian), Carpathian and Middle Russian breed with the
genetic marker and the morphometric indicators.

At the same time a slight number of species referred on the morphometric principle to the
Middle Russian breed showed a non-characteristic allele Q (350 bps). This is an example of
miscegenation among the Middle Russian and southern breeds of bees in population of the
southern part of Belarus.

Potential consumers

The results can be applied in work of the apiaries and agricultural sector.

Commercial offer

Execution of research and development work for the particular clients.

Circular mitochondrial DNA A. mellifera

G‘RI-G(DR GONCHARENKO"

tel. +(375 232) 51-21-55, fax +(375 232) 51-00-77,

e-mail: ggoncharenko@gsu.by, http:// biology.gsu.by, //nis.gsu.by = - 117
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METOJUKA ONTUMM3ALMY YUETHOMN NOJUTUKHA OPTAHU3ALIMU
B OBJIACTH PACKPBLITUSI HTHOOPMALIMM O CTOUMOCTH OCHOBHBIX
CPEJICTB M CIIOCOBAX HAYNUCJIEHUSA AMOPTH3ALIMM

Obnacmy npumenenus memoouku: Xo3saiucTByroume cyobektsl Pecyonuku benapycs

Xapakmepucmura: METOJUKAa HalpaBjeHA Ha ONTUMHU3ALMIO YYETHON MOJUTHUKH
OpraHu3anuil B 00JJaCTH OLIEHKHM CTOMMOCTH OCHOBHBIX CPEJICTB M METOJOB HAUMCICHHS
amoptu3auuud. OCHOBHOE HampaBieHue paboThl — MaKCHUMaJbHOE NPUOIHKEHNE
OyXTaJITepCKOM CTOMMOCTH OCHOBHBIX CPEJICTB K UX peagbHOH (CIpaBeasIuBON) CTOUMOCTH;
a Take aHanu3 3PpQGEeKTUBHOCTH aMOPTU3ALMOHHON MOJUTUKH C 1eJIbI0 BhIOOpa Hanbolee
ONTUMAJILHOTO METO/a aMOpPTH3alMK C TO3ULMU IOBBIIIEHNUS KOHKYPEHTOCIOCOOHOCTHU
MPOAYKIUHU U IPUOBIIIBHOCTH OpTraHU3aLINH.

Ilpeumywiecmea no cpasnenuro ¢ ananozamu

[Ipennaraemasi METOIMKA TO3BOJIUT BBISIBUTH HEJTOYETHI B YUETHOM MOJUTHKE B 00JIACTH
OLIECHKM CTOMMOCTH OCHOBHBIX CpEJICTB U pacuéTa aMOPTU3AaLMOHHBIX OTYHUCICHHM.
OnTumuzanus y4eTHOW MOJUTHKU IO3BOJUT OpPraHU3alliy IMOBBICUTh PEHTA0EIBbHOCTh U
KOHKYPEHTOCIIOCOOHOCTh MpOoAyKIuu (pabot, yciyr). K mpeumyriectBam mpeasaraeMoun
METOJIMKH MOYXXHO OTHECTH TAaK)K€ €€ HAy4YHYI0 HOBU3HY, IPOCTOTY U MPO3PAYHOCTb.

IKkonomuueckan Iphexkmuenocmo:

e CHmKeHHe ce0eCTONMOCTH MPOAYKIIHH;

e [loBbllIeHHE KOHKYPEHTOCIIOCOOHOCTH MPOAYKIIUU OT€YECTBEHHOTO ITPOU3BOIUTENS

e [loBbllieHre NpUOBIILHOCTH OPraHU3aIIH.

e VYCKOpeHHOE OOHOBIIEHHE napka
YCTaHOBJIEHHOTO 00OPY/I0BaHUS B OpPTraHU3aINH.

Cmenenyp 20MOBGHOCHIU: METOAMKA
ONTUMU3AIUH YUETHON MOJUTUKH B YaCTU OLICHKU
OCHOBHBIX CpEICTB M HAYMCIEHHUS aMOpPTHU3ALUU
chopMupoBaHa B pe3ynbTare Hay4yHO-
UCCIIEZIOBATENbCKOW paboThl B paMKax TIpaHTa
Bbenopycckoro donma dbyHIaMeHTaIbHBIX
UCCIIeIOBaHUM, paccMOTpeHa B MOHoOTrpadusx
Kadeapbl W HAYYHBIX CTAaThIX U TOJHOCTBIO
rOoTOBa K IPAKTUYECKOMY IPUMEHEHHUIO.

Kommepueckoe npeonoscenue: OyXTanTEepCKUM Cclly>)k0aM OpraHU3alUi pa3iMdHbIX
(¢bopM COOCTBEHHOCTH, KEJIAIOIIUM MOJYyYUTh YCIYTd MO KOPPEKTUPOBKE U ONTUMU3ALUU
Y4ETHOM MOJUTHUKU C LIEJBIO ONPEAEICHNS pealbHOU (CIpaBeIIuBOil) CTOMMOCTH OCHOBHBIX
CPEIICTB U MOBBILIEHUS 3PHEKTUBHOCTH aMOPTU3ALIMOHHOM MOTUTHKHU.
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OPTIMIZATION METHODOLOGY OF ACCOUNTING POLICIES
OF AN ORGANIZATION IN THE SECTOR OF FIXED ASSET DISCLOSURES 8
AND DEPRECIATION METHODS

,.’ — Application  of  methodology:
\ ‘ ‘ economic entities of the Republic of
PN Belarus
Characteristics: the methodology
is intended to optimize the accounting
policies of organizations in the sector
of valuation of fixed assets and
depreciation methods. The main
direction of work implies maximal
approximation of book value of fixed assets to their fair value; effectiveness analysis of
amortization policy aiming at an optimal amortization method from the perspective of
improving competitiveness of products and organization profit.
Advantages in comparison with analogues
This methodology allows revealing deficiencies in accounting policies in the sector of
valuation of fixed assets and calculation of depreciation expense. Owing to optimization of
accounting policies, organizations can improve their profitability and competitiveness of
products (goods and services). Advantages of the methodology offered also include its
academic novelty, simplicity and transparence.
Economic effectiveness:
e Reduction of production cost;
e Improvement of competitiveness of domestic manufacturers’ products
¢ Increase of organization productivity
e Accelerated upgrade of the equipment installed at an organization
Level of preparedness: optimization methodology of accounting policies in the sector of
valuation of fixed assets and depreciation methods is formed as a result of research work
within the frames of the grant of Belarusian Republican Foundation for Fundamental
Research, considered in the monographs of the Department and research articles and ready
for practical application.
Commercial proposal: to accountant services of enterprises based on various forms of
ownership willing to get services on correction and optimization of accounting policies in
rder to calculate the fair value of fixed assets and increase of effectiveness of amortization

policy.

CANDIDATE OF ECONOMIC SCIENCES

tel. +(375 232) 51-01-14, fax +(375 232) 51-00-77,
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PEMTUHIOBASI OIIEHKA YPOBHSI PA3ZBUTHUA WHHOBAIIMOHHOM
AEATEJIBHOCTHU OPTAHU3ALIMU PETTOHA

Oobnacmov npumenenusn. VIHTerpanpHas peHTHHroBas OLEHKA YPOBHSA pPa3BUTHS
WHHOBAI[MOHHOM JNI€ATEIHOCTH B PETHOHE; OLEHKA YPOBHSA pPa3BUTHUS WHHOBALMOHHOU
JESTEIIBHOCTH OPTaHU3aluil pErMOHAIBbHOTO MPOMBIIUIEHHOIO KOMILJIEKCA.

Cywynocms pazpadbomxu

1 Juddepenunanusa (IOCTpoEHHE THUIIOJIOTHI) PallOHOB HMCXOAS M3 HHTErpaibHOU
OLIGCHKM YPOBHsSI pa3BUTHS WHHOBAallMOHHOW JESATENbHOCTH. BXoaHble mapaMeTrpsl
MHTETPAJbHON OLIEHKU: YMCIEHHOCTh nepcoHania, 3anatoro HUOKP; BuyTpenHue 3atpaTsl
Ha HUOKP; uncno opranuzauumii

IPOMBIIIICHHOCTH, remmoocpesmia orv e morsponol 9
OcymeCTBH;[IOmI/IX Sa’I”paTBI HaAa [ Paion 3nauenme  Pawr = Pafon 3nauenmz  Pawr
¥ no6 i paii 8 o 1 P ii pait 8 o 1
TEXHOJIOTHYECKUE I/IHHOBaHI/IH, M Hﬂoovmcmjm prOH 0,39884 1 M MO3bIPCKUIA padaH 0,49637 1
o Mo3bipckuid paiioH 0,35309 2 JobBpywckmid paioH 0,35122 2
3anaTI)I OpFaHI/IBaHI/II/I HpOMBIm_ B HOMHWRCKUEA pafioH ; 0,28635 3 | HNOGUHCKUEA pafioH 0,25425 3
JICHHOCTU Ha TEXHOJIOTNUECKUue : r.romMens E 0,24833 4 : PEyMUKKI paioH 0,21867 4
. (V) Peunukuil pafoH 0,21985 5 CBET/I0rOPCKMIA paioH 0,16542 5
HHHOBaHHH’ . yﬂeHBHBII/I BeS B JobBpywckuii paioH 0,20427 & | HUTROBUUCKMIA paiioH 0,16317 6
OTFPY)KGHHOI/I I/IHHOBaHHOHHOH | HKUTKOBUUCKMIA paiioH 017370 7 | r.romens 0,14393 7
HpoﬂyKHHI/I B 06meM 06rbeMe B CBETN0r0PCKWA paioH 0,17286 & T Porayescki panoH ? 0,13237 8
o B PoraueBckMi pafioH 0,16812, 9 | HapoBnAHCKUEA pafioH E 0,08270 9
OTrpyX(eHHOI/I HpOHyKHHI/I‘ B HapoBAAHCKMEA paioH 0,09835 10 | BETHOBCKMIA paidoH ; 0,07747 10
2 HOCTpOGHI/Ie peﬁTHHFa B HanvHKOBMYCKMA paioH 008211 11 T XOAHMKCKUA paioH 0,07250 11
OpraHHSaHHI‘/’I HpOMLIH_IHeHHOFO : HopmAHckui paifoH 0,07944 12 : KanvHHOBMUCKMIA paifioH 0,00363 12
Yeuepcruil paioH 0,07277 13 BparMHCKMIA paioH 0,00000 13
KOMIUJICKCA perI/IOHa I/ICXOH;[ u3 B Byaa-HoWwenesckMid paiod 0,06806 14 T Byna-KowenesckMid pailoH 0,00000 13
HHTerpaHBHOﬁ OHeHKI/I paBBI/ITI/Iﬂ : MeTprKoBCHUA pafoH 0,06719 15 ﬁ : FomMenscHui pafoH 0,00000 13 ﬁl
I/IHHOB&]_[I/IOHHOﬁ IZ[G}ITGJ'II-,HOCTI/I Sanmce: | 4 [ 1k W] | us 22 ﬁ 3anmcs: | 4 [ 1l» W] P vz 22 ﬁ
Mevatb: PaHr
. - MpocmoTp: Nevare: Tpadmk:
I/ICTOIIHHKa’MH HaHHBIX' CTaTUCTH gy WMIHTErpansHoli | MHTerpansHsIi o oo WHTErpansHoIi 1]
YeCcKHe HaONIOJCHUS IO PE3Yilb- o ase raske raske
TataM 3alloJIHEHUS (I)OPMBI rocy_ Tabnuua TaBnuua KosdduuueHT 3dderTHBHOCTH MCNON530BaHMA MHHOBALMOHHBIX
B8EAEHHbIX pacy.noKas. BO3MOMHOCTERA

JApCTBEHHOM CTaTUCTUYECKOUN
OoTYyeTHOCTH 1-HT (MHHOBAIUA)
«Otuer 00  MHHOBAIIMOHHOU
NEesATEIbHOCTH OpraHu3aIum.
[leneBoii cerMeHT: THHOBALMOHHO-aKTUBHBIE OpPraHU3aluy (OCYIIECTBIAIONINE 3aTpaThl Ha
TEXHOJIOTUYECKME WHHOBAIlMU), a TaK)K€ OpraHu3alllM, pPeaJu3yrollie HWHHOBAI[MOHHYIO
MPOJYKIUIO B PETHOHE.

Ilpeumyuwecmea no cpasnenuro ¢ ananozamu. Pa3paboTaHHbIN MPOTPAMMHBIN POAYKT
no3BosisieT: (1) oCylmecTBIATh MPOLEAYypY HPOBEIEHUS HHTETPalIbHOW OLIEHKHU YpPOBHS
pa3BUTHS MHHOBAIIMOHHOM JIESTENHOCTH B pETHOHaX (palioHaX) HallMOHAIbHON 3KOHOMUKH;
(2) akkymynupoBath nHMGOpMaIHio 00 ypoBHE Au(depeHIANKA PA3BUTHS UHHOBAIITMOHHON
nesTenbHOCTH; (3) 000CHOBAaTH BBHIOOP MPEIJIOKEHUH 1O aKTHBU3AUHU WHHOBAIMOHHOW
JESTENIbHOCTH NIl TPYMI OJAHOTUIIHBIX OpraHu3anuil permoHa (paiioHoB). ITporpammubIit
MPOIYKT 3aperucTpupoBaH B HallmoHaIbHOM ILIEHTpPE WHTEIUIEKTYaJIbHOW COOCTBEHHOCTHU
(cBumerensctBO Ne ot 748 ot 23.03.2015 r.). [IpakTuueckoe nmpumeHenue: I omenbckuit
00JIACTHOM MCIIOJHUTEIBHBIA KOMUTET (aKT O MPAKTUYECKOM MPUMCHEHUH B JIEATCILHOCTH
["'oMensckoro 001aCTHOTO UCTIOTHUTEIBHOTO KomMuTeTa oT 27.03.2014 1.).

Bapuanmuor compyonuuecmea. COTpyIHUUYECTBO C OpraHamMHM TOCYAapCTBEHHOIO
yhpaBlieHuss 0a30BOro ypoBHS (pallOHHBIMM HCIOJIHUTEIbHBIMA KOMHUTETaAMH) B LEISIX
ornpezesieHrs 1 000CHOBaHMS CTPATErHUECKUX HanpaBneHHﬁ pPa3BUTHUS PETHOHOB.

OKHO npoepammel nocje pacuema noxazameJiel peumuHeo8oll
OYEHKU YPOBHS PA36UMUST UHHOBAYUOHHOU OesimenbHOCU
6 paiionax I omenvcroti obnacmu

HPEHO,Z[ABATEJI]) KA®E/IPbI 3JKOHOMHUKHU U YHPABJIEHI/IH
“Teln +(375 232) 51-01-13, paxc +(375 232) 51-00-77
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RANKING ESTIMATION OF THE DEVELOPMENT LEVEL OF INNOVATIVE
ACTIVITIES AT THE ENTERPRISES OF THE REGION 8

Application. Integral ranking estimation of the development
level of innovative activities in the region; estimation of the
development level of innovative activities at the enterprises of a
regional industrial complex.

Essence of development

1 Differentiation (classification) of the regions in accordance
with the integral ranking estimation of the development level of

innovative activities. Input parameters of integral estimation: O] -t tc0rtmonet |
number of employees engaged in Research and Advanced [ -t 033moncogs ] 2
Development activities; domestic costs for Research and Advanced [0 - 02move0 s
Development activities; number of industrial enterprises engaged E' :
in the expenses involved in technological innovations; expenses of ;

the industrial enterprises for technological innovations; ratio of the
innovative products shipped in the overall volume of the production shipped.

2 Rating of enterprises of regional industrial complex in accordance with integral
ranking estimation of development of innovative activities. Information course: statistical
survey according to the form of state statistical reporting 1-NT (innovation) “Report on the
innovation activities of the organization”. The aiming group: innovative and active enterprises
(engaged in the expenses for technological innovations), as well as the enterprises producing
innovative production in the region.

Advantages in comparison with the analogues. Methodological instruments developed
allow the following actions: (1) to perform comparative estimation and range the objects of
estimation in accordance with an integral index of the development level of innovative
activities in the regions; (2) to establish the level of development differentiation of innovative
activities in the regions; (3) to affiliate groups of regions (organizations of industrial
complexes); (4) to form a rating of enterprises in the region in accordance with the
development level of innovative activities; (5) to establish the level of development
differentiation of innovative activities within the investigated group of enterprises (region,
district, type of economic activities); (6) to prove the results of ranking estimation of the
development level of innovative activities on meso-level in accordance with estimation of the
development level of innovative activities at the regional enterprises; (7) to encourage the
enterprises to increase their positions in the ranking.

The developed software allows the following actions: (1) to perform the procedure of
estimation of the development level of innovative activities in the regions (districts) of
national economics; (2) to accumulate data on the level of development differentiation of
innovative activities: (3) to prove the choice of proposals on activation of innovative activities
for groups of monotypic enterprises in the region (districts).

The software product is registered in the National center of intellectual property
(certificate Ne 748 from 03/23 /2015).

Practical application: Gomel regional executive committee (act on practical application in
the activities of Gomel regional executive committee from 03/27/2014).

Cooperation options. Cooperation with state government bodies on the basic level
(district executive committees) in order to define and prove prospective directions of the
regions’ development.

LECTURER OF THE DEPARTMENT OF ECONOMICS AND MANAGEMENT,!’ S
tel. +(375 232) 51-01-13, fax +(375 232) 51-00-77, '

e-mail: econchair@gsu.by, http://economics.gsu.by/, //nis.gsu.by s hee f:'. — —
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HAYYHO-METOANYECKHUE KOHCYJIbTAIIUU, UCCJIEAOBAHUSA
N AHAJIN3 B OBJIACTH DKOHOMUKHA

BricokokBanupuurpoBaHHbIe CHEIUATHCTHI SKOHOMMYECKOTO ¢dakynbreTa
OCYIIECTBIIIIOT HAay4YHO-METOJUYECKUE KOHCYJIbTALMM, HCCIEJOBaHUS, aHAIU3, HAy4dHOE
000CHOBaHME U Pa3pabOTKy MPAKTHUECKUX PEKOMEHALNN MO CIEAYIOIIUM HaMIPaBICHUSIM:

Kadgheopa ¢punancoe u kpeouma.

1 KoncynbTamnuu TUISE MaJjoro OousHeca:
HAJI0roo0JI0KeHne, Ou3Hec-TUIaHupOBaHue, (PUHAHCOBBIM
aHaJIn3, BIOOP 3P(HEKTUBHOTO BapuaHTa KPEAUTOBAHHUS;

2 I'me B3iTH NIEHBIY HA PA3BUTHE,

3 ®uHaHCOBBIE aCMEKThHI HUPPOBOI IKOHOMHUKH.

Kadgheopa skonomuxu u ynpagnenusa:

1 Ort ungen x OusHecy (ceMHHApHl U TPEHUHTH IS
MOJIOZIE’KH U HAUMHAIOIIMX IpeIIpUHIMATENEH);
['paMOTHBIN OTPEOUTENB: 3aIUTH CBOM IIpaBa cawm;
Pa3paboTka Ou3Hec-TUIaHa THBECTULIMOHHOTO MPOEKTA: OT TEOPUH K MPAKTUKE;
VYnpaBiieHne BHYTPUIMYHOCTHBIMHU U MEKIMYHOCTHBIMU KOH(DIIMKTAMH;
O¢dPexTuBHOE B3aUMOJEHCTBUE C HHOCTPAHHBIM TAPTHEPOM: JIEJIOBBIE IEPETOBOPHI;
Opranusanust 3¢(EeKTUBHON cayKObl BHEIIHEAKOHOMHUYECKOH JesSTeNbHOCTH B
OpraHu3aIluy,

7 DddexTuBHOE YIPaBICHUE BHEITHEIKOHOMUUYECKOU NESITENIHHOCTHIO OpPTaHU3alUU
MIPU OCBOCHUH HOBBIX PHIHKOB.

Kadgpeopa skonomuueckoit ungpopmamuku, yuema u Kommepyuu:

1 HamuoHanbHble ¥ MEXAYHAapOJIHBIE CTaHAAPTHl (UHAHCOBOW  OTYETHOCTH:
OTJIMYUTENIbHbIE 0COOEHHOCTH, METOIbI TPaHC(HOPMAIH;

2 KoHcymbTamuu 1Mo BOMPOCaM OTPAKEHUS B OYXTalTEpPCKOM yUeTe XO3SHCTBEHHBIX
OMepalnii ¥ COCTaBICHUS! OTYETHOCTU B MPOMBIIIICHHBIX OpraHU3aIusiX;

3 KoMIuiekcHbIN SKOHOMUYECKUH aHAIIU3 IeATeTbHOCTH OpTraHU3alllu;

4 KoHcynpTauuu B 001acTu OyXraaTepcKoro yuera 0aHKOBCKUX ONEepaluii B KPeAUTHO-
(bMHAHCOBBIX YUPEKICHUSAX;

5 Opranuzanusi rocyJapCTBEHHOIO KOHTPOJIA M ayAUTOPCKOW nesTenbHocTH B Pb:
HOPMAaTHUBHO-3aKOHOAATENIbHOE PEryJIupOBaHre, METOIMKA MPOBEACHUS POBEPOK;

6 Koncynprauu B 00JaCTH HSKOHOMHKO-MATE€MAaTHMUECKOIO MOJEIMPOBAHUSA U
SKOHOMETPUKH;

7 KoucynpTanuu B 00JIACTH OIEHKH HMMYIIECTBA OpPTaHU3AlMNA pa3Iu4dHBIX (HopM
COOCTBEHHOCTH,

8 IMudposbie (pMHAHCOBBIC AKTUBBI: BUJIbI, OTPAKEHUE B OTYETHOCTH, METO/IbI OLICHKH.

Kageopa sxkonomuueckoin meopuu u Mupoeoi IKOHOMUKU:

1 Tlopsimok perucTpamuu, JWLIEH3UPOBAHUS, CEePTHPUKALIUA U  KPEAUTOBAHUS
MEXTyHapOJHOTO Ou3Heca (IKCHOPTEPOB, UMIOPTEPOB M OpraHMU3AlMi ¢ MHOCTPAaHHBIMU
WHBECTHUIUSMH);

2 PexoMeHpanmuu B BBIOOpPE PE3UIACHTHOCTH HM  CHUCTEMBI  HAJIOTOOOJIOKECHHUS
MEXTYHAPOIHOTO OU3HECa;

3 AHanu3 KOHBIOHKTYPbI MEXAYHAPOIHBIX PHIHKOB TOBAPOB U YCIIYT;

4 Tlopsmoxk  OCYHIECTBICHMS ~ aJIMUHUCTPATUBHBIX  mpouenyp  (paspeleHui,
COTJIACOBAHMH, UCTIONBb30BAHUSA HHPPACTPYKTYPHI) AJIsi HHOCTPAHHBIX HHBECTOPOB.

OO, WN

: \\ E - KOCTEHKO AH,Z[PEﬁ KOHCTAHTUHOBHY
S JEKAH 3KOHOMHUYECKOTI' O ®AKYJIBTETA,
KAHANJAT 3KOHOMHWYECKHUX HAYK, JOLEHT

~Tes. +(375 232) 51-01-23, paxc +(375 232) 51-00-77,

<
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SCIENTIFIC AND METHODOLOGICAL CONSULTATIONS, RESEARCH
AND ANALYSIS IN ECONOMICS 8

Highly skilled professional from the Faculty of economy fulfill scientific and
methodological consultations, research work, analysis, provide scientific evidence and
development of practical recommendations on the following directions:

Department of Finances and credit:

1 Consultations for small businesses: taxations, business-planning, financial analysis,
choice of effective credit accommaodation;

2 Financing of development;

3 Financial aspects of digital economy.

Department of economy and management:

1 Form idea to business (seminars and trainings for the youth and first-time
entrepreneurs);

2 Expert consumer: protect your rights yourself;

3 Development of a business-plan for investment project: from theory to practice;

4 Management of intrapersonal and interpersonal conflicts;

5 Effective communication with a foreign partner: business negotiations

6 Organization of effective service of international economic activity at an enterprise;

7 Effective management of international economic activity at an enterprise in market
development;

Department of economic informatics, accountancy and commerce:

1 National and international standards of financial reporting: peculiarities,
transformation methods;

2 Consultations on the issues of reporting of
business transactions in statutory accounting and
preparation of reporting in industrial enterprises;

3 Complex economic analysis of activities at an
enterprise;

4 Consultations in the sector of accountancy of

banking operations in credit and financial . \
establishments; \K :

5 Organization of state control and auditing in F s i
the Republic of Belarus: legal regulations, * o % »

verification methodology;

6 Consultations in the sector of economic and mathematical modeling and econometrics;

7 Consultations in the sector of property evaluation of the enterprises of various forms
of ownership;

8 Digital financial actives: types, reporting and methods of evaluation.

Department of economic theory and world economy:

1 Procedure of registration, licensing, certification and crediting of international business
(exporters, importers and establishments with foreing investments);

2 Recommendations in choice of residency and taxation system in international business;

3 Business analysis of international markets and services;

4 Fulfillment of administrative procedures (permissions, the arrangements for exercising
the administrative procedures (resolutions, agreements, infrastructure application) for foreign
investors.

ANDREIFKOSTENKO,
DEAN OF THE FACULTY OF ECONOMICS, &
CANDIDATE OF ECONOMIC SCIENCES, DOCENT = A o

tel. +(375 232) 51-01-23, fax +(375 232) 51-00-77, R a——————
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YCJYT'¥ IO MPOBEJEHUIO COIIMOJOTMYECKUX UCCJIEJJOBAHUM

PGSYJ'ILTaTLI HUCCIICIOBAaHUI MOT'YT CIIYXXUTDB JJIA IMOBBIIMICHUA Ka4€CTBa YIIPABICHYCCKUX
peH_IeHI/Iﬁ Ha OCHOBC aHalin3a JaHHBIX 00 YPOBHC COOMAJIbHO-3KOHOMHNYCCKOI'O PAa3BUTHUA
peruoHa, KadCCTBC JKHM3HHW HACCIICHUSA B PCTHUOHC, np06neMax MECTHBIX COO6HICCTB,
O0COOCHHOCTSAX YKOHOMHYECKOTIO IIOBCACHUA HACCIICHUA.

[Ipor1o3s COMAJIbHO-3KOHOMHWY€E€CKOI'0 pa3BUTUA

npeAcTaBAseT coBoi KOMM/IEKC BePOSTHOCTHBIX OL@HOK BO3MOKHBIX MyTel PasBuTHS U AO/IKEH
oxsatbiBaTth BaKHeMwwHe cepbl IKOHOMUKM TEPPUTOPHUU U IKM3HEAGATEIbHOCTH @e HaceneHus,
BK/II04AA 3KOHOMUYECKYIO 6asy; COuManbHO-AeMorpadH4ECcKyIo CUTYaUMIO; YPOBEHb HKU3HU,
3aHATOCTb M COLMANBHYIO 3aLUMTY HACeNeHMS; CoLManbHYI0 MHPacTPYKTYPY; MHBECTULMOHHBINM
KOMnaeKc u puHaHcoBo-GloakeTHoe obecneyerme

BapuaHT 1 { BapuaHT 2
C yyeTtom C yyeTom
OTHOGHTRANHO, d Mokasartenu nporHosa BO3MOKHOCTH
6AAroNpPHATHOO 4 paspabarbiBaioTcs B AByX m'm
SOMTEIA BapuaHTax SKOHOMMKe 3a cHeT
passuTua MCMONb30BaHUA
TeppUTOPHM 6NaronpUATHBIX
v baxTopos

Pasaenbl NporHo3a couuasibHO-3KOHOMMYECKOro pa3BUTMA FOPOACKOro
OKpyra ropoa Mervox

/possie Bemorpadmn "wr-ﬁﬂ--w

TemaTrka IpOBOAMMBIX COLIMOJIOIMYECKUX UCCIIEI0BAHUI:

e lccnenoBanue u pa3paboTKa CTpaTerdd YCTONYMBOIO COLMATBHO-?KOHOMHYECKOTO
pa3BUTHS HAa YpOBHE 00JIaCTH, palloHa U rOpoJIa;

e AHanu3 3pPeKTUBHOCTH pabOTHI OPraHOB MECTHOTO YIIPABJICHMS U CAMOYIIPABIICHHUS
pPErHoHa C OXBAaTOM Ka)k/10T0 U3 HUX;

e AHanu3 ceKTopa MaJioro U cpeaHero OuzHeca Ha ypoBHE 00JacTH, paiioHa, TOpoa;
AHanu3 cekTopa IpakJJaHCKOro 00IIeCTBa Ha ypOBHE 00J1aCTH;
OneHka 3J1eKTopalbHOW aKTUBHOCTU HACEJICHHUS,
Oruenka ycnyr B chepe oOpazoBaHusi 1 00pa3oBaTEIbHON MOOUIBHOCTH HACETICHNUS,
Ormenka yciyr B cdepe KyIbTyphl U JYXOBHOM KU3HU OOIIECTBA;
OneHka peMruo3Hol aKTUBHOCTH HACEJICHMS;
MapKeTUHIOBBIE HCCIIEJOBAHUS B TYPU3ME;

e HccnenoBanue M pa3paboTKa KIACTEPHOM MOJENH Pa3BUTHUS arpodKOTypu3Ma Ha
ypOBHE 00J1aCTH, paiioHa, JTOKaJIbHOU TEPPUTOPUN;

e PaspaboTka cTpaTeruu pa3BUTHUSI arpoTypH3Ma M SKOTypHU3Ma Ha YpPOBHE 00JIacTH,
panoHa, JIOKAJIBHOU TYPUCTUYECKOHN AECTUHALINH;

e AHaiu3 CeKTOpa COLUAIBHOTO 00CTYKUBAaHUS HACEICHHs 00J1acTH, paiioHa, TOpoa;

e OlEHKa HAacelIeHHEM YPOBHS YAOBIETBOPEHHOCTH JKWIMIIHBIMU YCIOBUSMU H
KIJTUIIHO-KOMMYHAJIBHBIMU yYCITyTaMH, OTHOIIEHUE K U3MEHEHHSIM B KIJIMIITHOHN cdepe;

e Jlpyrue yciayru no corjiacoBaHHIO C 3aKa34MKOM.

KACbHHEHKOAHATOJII/l‘ﬁ IIETPOBHY,
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SERVICES FOR SOCIOLOGICAL RESEARCH PRACTICE

The research results can be applied to improve quality of management decisions based on 8
data analysis on the level of social and economic development of the region, life quality of
population in a region, problems of local societies and particular features of economic
behavior of the population.

Area of the conducted sociological research:

e Research and development of a strategy for sustainable growth
of social and economic development at the regional, district and city
levels;

e Working efficiency analysis for the local government and
self-government bodies of the region covering each of them;

e Analysis of the small and medium business sector at the
regional, district and city levels;

e Analysis of the sector of civil society at the regional level,

e Evaluation of electoral activity of the population;

e Evaluation of services in the sector of education and educational mobility of
population;

e Evaluation of services in cultural and spiritual life of population;

e Evaluation of population’s religious activities

e Marketing researches in tourism;

e Research and development of cluster model of farm ecotourism, at the regional, district
and local territory levels;

e Development of agri- and ecotourism strategy at the regional, district, local touristic
destination levels;

e Analysis of population social services at the regional, district and city levels;

e Evaluation by population of level of living conditions, housing and utilities services,
attitude towards improvements in housing sphere;

e Other services as agreed upon with a customer.

JANATOLIY: KASIYANENKO, Q’q/

tel. +(375 232) 51-00-69, fax +(375 232) 51-00-77,
e-mail: eabramenko@gsu.by, http:// law.gsu.by, //nis.gsu.by
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YCJYT'H IO NPOBEJEHUIO UCCJEJTOBAHUN, HATIPABJIEHHBIX
8 HA COBEPIIEHCTBOBAHME ITPABOBOI'O PET'YJINPOBAHUSA BOPbHBbI
C IIPECTYIIHOCTBIO

IIpenymnpexneHue npecTyrnHOCTH
(6oprba ¢ MpecTymHOCThIO)

N

[Tpodunaktrka [IpenoTBpaienne [Ipeceuenne Ucnpasnenue
HNPECTYIHOCTH IIPECTYILICHUN MIPECTYIUICHUN MPECTYITHUKOB

[TpoBoauMBIE HCCIIEIOBAaHUS HANpPABICHBI HA OOecleYeHUe HaJeKHOro, 3(h(HEKTUBHO
paboTaromero MexaHu3Ma MNPOTUBOACUCTBUS IpEecTYNHOCTH. HayuHble uU3bICKaHUA
OpPUEHTUPOBAHbl Ha COBPEMEHHOE OCMBICIEHHE IIMPOKOrO0 Kpyra HpoOyieM, CBSI3aHHBIX C
COBEpIIECHCTBOBAHUEM YTOJIOBHO-TIPABOBBIX, YT'OJIOBHO-TIPOLIECCYAJIBHBIX,
KPUMUHAIUCTUYECKUX, KPUMHUHOJOTUYECKUX, YTrOJOBHO-UCIOJHUTEIBHBIX MEpP IO
MPEAYTIPEKACHUIO MPECTYIICHU.

TemaTnka HAy4YHBIX UCCIEAOBAHUIM:

e [lyTu coBepuIeHCTBOBaHHS YroJOBHO-TIPOLIECCYanbHOU (hOPMBIL;

e (OO6ecrnieyeHrne IPaBOBOTO MOJIOKEHUSI YYACTHUKOB YTOJIOBHOTO MPOLIECCa;

e Hanpasnenus COBEPILIECHCTBOBAHUS YTOJI0BHO-IIPOLIECCYATIBHOTO
JOKA3aTeJIbCTBEHHOT'O MIPaBa;

o Jludpdepenuuanus 1 HHANBUTyATH3ALNS MEP YTOJIOBHON OTBETCTBEHHOCTH;

e TeopeTuKO-NpHUKIIATHbIC ACIIEKTHI KPUMHUHAJIMCTUYECKOTO oOecrieyeHus
NEATEIbHOCTH 10 PACCIICIOBAHUIO IIPECTYIJICHUM;

e [lpeBeHTUBHBINI Ham30p © MpoduiIakTHUECKOe HAOIIOJeHHEe B CHCTEME Mep
MTOCTIEHAJILHOTO KOHTPOJIS.

Ilomenyuanvhvie nompedoumenu

[IpaBooxpaHHUTENBHBIE OPTAHBI.

Kommepueckoe npeonoricenue

Brmonnenne HUP s KOHKpETHBIX 3aKa34YUKOB.

£

)

KAHANJAT IOPUANYECKHUX HAYK

= TeJs. +(375 232) 51-03-00, pakc +(375 232) 51-03-26,
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SERVICES ON RESEARCH PRACTICE AIMING AT IMPROVEMENT
OF LEGAL REGULATIONS OF CRIME CONTROL

Crime prevention
(crime control)

N

Anticriminal Prevention Suppression Redemption
warfare of crimes of crime of riminals

The research activities are aiming at maintenance of a reliable and effective mechanism
of crime prevention. The research work is oriented on the modern understanding of the wide
range of problems connected with development of criminal, criminally-remedial,
criminalistic, criminological and penal measures for crime prevention.

Subject matter of the scientific research:

e Ways of development of the criminally-remedial form;

Maintenance of the legal status for the participants of the penal trial;

Tendencies of development of the criminally-remedial evidence law;
Differentiation and individualization of the of criminal liability measures;
Theoretical and applied aspects of criminalistic activities on investigation of crimes;

e Preventive surveillance and supervision in the system of measures of post-penal
control

Potential consumers

Law enforcement system.

Commercial offer

Execution of research and development work for the particular clients.

SERGEI'YEMELYANOV,

tel. +(375 232) 51-03-00, fax +(375 232) 51-03-26,
e-mail: emelyanov@gsu.by, http:// law.gsu.by, //nis.gsu.by




NCCIEJOBAHHUE CJIOBAPHOT'O COCTABA PYCCKOI'O A3bIKA
9 B ET'O POACTBEHHBIX 1 KOHTAKTHBIX CBA3X:
NCTOPUA U COBPEMEHHOCTbD

Ha3znauenue u cywjnocms pazpadomku

UccnenoBanue cioBapHOIo COCTaBa PYCCKOTO SI3bIKA B €TI0
CBA3SIX C POJICTBEHHBIMHU CJaBSHCKUMH SI3bIKAMH TIyOOKO
3aKOHOMEPHO; HE MEHEee Ba)XKHO PACCMOTPEHHE JIEKCUKH U
¢dpazeonorn pPyccKOoro B COMOCTABICHUH C S3BIKAMHU

JTAJIbHETr 0 poacTBa (3anmaiHOEBPONECKIMMU) u
HEPOJCTBEHHBIMUA  SI3bIKAMH  (KUTAaHCKUM,  TYpEIKUM,
TYPKMEHCKUM u ap.).

CiioBapHBIi COCTAB PYCCKOTO U

JPYTHUX (pOICTBEHHBIX u

HEPOJICTBEHHBIX) SI3LIKOB

W3y4aeTcs IMpU OSTOM Kak B

JNMaXpOHUYECKOM, TaK MW B

CHHXPOHHOM aCTEKTax C y4eTOM
TPAIUIIMOHHBIX U COBPEMEHHBIX
HaIpaBJICHUH A3BIKO3HAHUS (PTHOJMHTBUCTUKH, KOTHUTUBHOM
JIMHTBUCTUKHU, TEHJCPHOW JIMHTBUCTUKH, KOMIIBIOTEPHOU
JIUHTBUCTUKHN ).

Hanpaenenusa uccnedosanus:

e Ormpezenenue BHYTPEHHEM (QOPMBI M HCTOPHH
OTHENBHBIX CJIIOB M JIEKCUKO-TEMaTHYECKUX TPYII CIOB
PYCCKOTO S3BIKA;

e PaccMoTpeHHEe UCTOPUHU CIOBAPHOTO COCTaBa PYCCKOTO
SI3bIKA B €T0 CBA3SAX C OJM3KOPOJICTBEHHBIMH CJIABSIHCKUMHU SI3BIKAMU;

e  VYcraHoBieHHE CXOJICTBa Hu paznuuus
CEMaHTHYECKON CTPYKTYpbl JIEKCHKU PYCCKOTO $3bIKa C
<, COOTBETCTBYIOIIUMHU HOMHMHAITUSIMHA HEPOJICTBEHHBIX
3 %Y SI3BIKOB;
Crasswoas maponorns e Myt enommpnore
N STHONMUHIBUCTUKA
COCTaBa PYCCKOTO SI3BIKA;

° XapakTepucTuka (HYHKIIMOHUPOBAHUS CIOBAPHOTO
COCTaBa PYCCKOTO U IPYTUX CIABAHCKHUX SI3bIKOB B YCIIOBHUSX
mobdanu3alui ¢ HUCIOJB30BAaHUEM  KOMITBIOTEPHBIX
TEXHOJIOTHUM.

loven
2015

JOKTOP ®HNJ/I0JIOTHYECKHUX HAYK, ,Z[OHEHT

TeJI. +(375 232) 51-21-47, daxc +(375 232) 51-00-77,
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RESEARCH OF RUSSIAN LANGUAGE VOCABULARY IN ITS RELATIVE
AND CONTACT CONNECTIONS: HISTORY AND HISTORY
AND CONTEMPORANEITY

Application and essence of the development
Research of Russian language vocabulary in its
connections with the relative Slavic languages is entirely

3 % logical; it is as important as examination of vocabulary and
- phraseology of Russian in comparison with the languages of

GAARANGKAA ®PAZCOAOTHA distant relations (West European) and non-relative languages
£ VHICCEOHEHL B AHAXEORHH (Chinese, Turkish, Turkmenian, etc.). the vocabulary of

Bunyex 3

Russian language and other languages (relative and non-
relative ones) is studied in both synchronic and diachronic
aspects taking into account traditional and contemporary
tendencies of linguistics (ethnolinguistics, cognitive
linguistics, gender linguistics, computer linguistics).

Lines of research:

. Definition of the inner form and history of particular
words and lexico-thematic groups of words of Russian
language;

e Analysis of history of Russian language vocabulary
in its connections with closely related Slavic languages;

e Recognizing similarities and differences in the
semantic structure of Russian language vocabulary with
the corresponding nominations of non-relative languages;

e Application of methods of cognitive, gender and

computer  linguistics  in g R

v,

f
(R =

study of Russian language Iﬂ T CCIHCKATC JIYXOBHASI KYJIBTYPA
"38"\{ T M CT VL e

Vocabulary' BOCTOYHOCJIABSIHCKHUX
' L. U KUTANCKOIrO HAPOIOB
e Characteristics of
the vocabulary
functioning in Russian

and other Slavic
languages in conditions
application of computer FT————

technologies. s

9
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JUTEPATYPHO-IIPOCBETUTEJbLCKUM LIEHTP
9 MAMSITH O BEJIUMKOU OTEYECTBEHHOM BOMHE «IIATPUOTUKA»

Onucanue

JleiicTByromas 1abopaTopusi-My3eil HCTOPUKO-MEMOPHUATBHON HAIIPaBIEHHOCTH.

Ilpeumywecmea

OO0pa3oBaTenbHbIi U MPOCBETUTEILCKUN IIEHTP, KOTOPHIM MHTETPUPOBAH B y4EOHBIH U
BOCIIMTATENbHBIA Tpouecc. HaydHplii LEHTp, B KOTOPOM IIPOBOJSATCS MEXAYHAPOIHBIC
Hay4yHble KOHQEPEHLUN U CEMUHAPHI.

Hanpaenenusa padbomol u 0ocmuiicenus

MeTopooruyeckuii  aclmeKT: TBOPYECKOE COTPYAHHUYECTBO C  KPYINHEUIIMMHU
nucaTrensiMu-(ppOHTOBUKAMH, HCCIEIOBATENSIMU  JINTEPATYphl, ACATEISIMH  KYJIbTYPHI
benapycu, Poccum u  YkpauHbl, OTpaXEHHOE€ B YHUKAJIBHOM KOJUIEKIIUM KHUT U
XYZI0’K€CTBEHHBIX apTedakToB ¢ aBTorpadamu AesiTesiell TUTepaTypsl U KYJIbTYpPHI.

IIpakTHYecKHil  aCHeKT: OCYILECTBIICHUE  DKCKYPCHOHHOW  JIESITEIBHOCTH,
HaITpaBJICHHOM HA NAaTPUOTHYECKOE BOCIIUTAHUE YYAIIECUCS MOJIOJAEKN; KOHCYJIBTALIMOHHBIC
YCIIYTd MO U3y4YeHU0 uctopuu Benukoih OTeuecTBEHHOW BOMHBI C OMOPON HA CEMEMHbIE
POIOCIOBUS U UCTOPUKO-IIUTEPATYPHBIE CBUACTEIHCTBA.

Pe3ynomamuenocmep

1 TIlpousBeneHa noKkyMeHTajdbHas 3amuch ucropuu 3HameHu [loGexbl oT oueBMALA
coObITus, nucatensi-¢ppontouka B. E. Cy06oTuHa — AMBU3MOHHOTO KOppecnonaeHTa 150-i
W punkoit CTpenkoBON AUBU3HH.

2 Boccranosnena pponrtoBas 6uorpadus ['epos CoBerckoro Coroza A. U. JIuzrokoBa u
JOKYMEHTAJIbHO OOOCHOBaHBI €ro IOJKOBOJYECKHE 3aciIyTd, Ha OCHOBAHHUU KOTOPBIX
[Ipesunent Poccuu B. B. Ilytun Ykazom ot 15 despans 2018 roga mocMepTHO Harpaaui
A. N. JIn3rokoBa MOJIKOBOIYECKUM OpAcHOM JKyKoBa.

E.K. Cumonosa-I'yozenxo cpedu yuacmuuxos cemunapa 6 yeumpe «llampuomuxay /
E.K. Simonova-Gudzenko with the participants of the seminar in the center “Partiotica”
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LITERARY-EDUCATIONAL CENTER
OF MEMORY OF THE GREAT PATRIOTIC WAR «PATRIOTICA» 9

Description

The acting laboratory-museum of historical and memorial orientation.

Advantages

Awareness-raising and educational center integrated into the educational and training
processes. Scientific center where a number of international scientific conferences and
seminars are organized.

Work directions and achievements

Methodological aspect: creative cooperation with the most prominent veteran writers,
literature researchers, workers of culture of Belarus, Russia and Ukraine, reflected in the
unique collection of books and artistic artifacts with the autographs of the workers of literature
and culture.

Practical aspect: sightseeing activities aiming at patriotic education of the students;
consulting services on studies of history of the Great Patriotic War, focusing on the family
lineages and historical and literature evidences.

Performance

1 Carrying out documental history records of the Victory Banner with a witness of the
event, veteran writer V. E. Subbotin — a divisional reporter of Idritsa rifle division #150.

2 Renewal of the battle biography of the Hero of the Soviet Union A. I. Lizyukov and
recording of his generalship services. According to this, A. I. Lizyukov was posthumously
awarded a generalship Order of Zhukov by the Decree of President of Russia V. V. Putin from
February 15, 2018.

Legend of “Komsomolka” — Vasily M. Peskov — guest of the center “Partiotica’/
Jlecenoa «Komcomonxuy Bacunuii Muxatinosuu Ileckos — 2ocmo Llenmpa «Ilampuomuxay

tel. +(375 232) 51-21-48, fax +(375 232) 51-00-77,
e-mail: rlchair@gsu.by, http:// philology.gsu.by/, //nis.gsu.by
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NCCIEJOBAHUSA ®PA3SEOJIOI'N3MOB KAK 3HAKOB
9 A3BIKA U KYJIBTYPBI BEJIOPYCOB

Hasnauenue

VYcBoenne u mo3HaHuWe (HpPa3eoyOrM3MOB M BOIUIOIIEHHOM B HHUX KYJBTYpPHOH
uHbopMalMM, TOHUMAHUE CBOeoOpa3us OTUX  eAUHUIl  OeJOPYCCKOro  SI3bIKa,
TPAHCIUPYIOIMUX TI00aTbHbBIE CMBICIBI KYJIbTYPbl HAIIEr0 Hapoia W BBICTYHAIONIUX B
(YHKIMU 3TAIOHOB, CTEPEOTUIIOB, CHMBOJIOB.

Cywgnocmos pazpadbomku

HccnenoBanue  (pa3eooru3sMoB Kak 3HAKOB
BTOPUYHOM CEMAHTU3ALMH IO3BOJISIET MOCPEICTBOM
YCTaHOBJIEHUS CIoco0o0B, MCTOYHHUKOB 179
o0pa3oBaHusl, BHISIBIIEHUS OCHOB OTOOpA KOMIIOHEHTOB,
MPOYTEHHUs] 00pa30B AKTUBU3HPOBATH ACCOIMATHUBHOE
MBIIIUICHUE, WHTEPIPETHPOBATH CIIOBA-KOMIIOHEHTHI,
SBIISIIONINECS WMEHAMH CHMBOJIOB, M YCTaHABJIHBATh
CHUMBOJIBHOCTh ()pa3e0I0ru3MOB.

Hanpaenenus uccnedosanus:

e XapakTepucThka (QyHKIIMOHUpPOBAHUS (ppazeo-
JIOTU3MOB OEJIOPYCCKOTO M JIPYI'MX CIABSHCKHUX S3BIKOB B YCJOBHUAX IJIOOANU3alUU C
UCIOJIb30BaHUEM KOMIIBIOTEPHBIX TEXHOJIOTHUH;

e lcnonp3oBaHHE METOAOB JUHTBOKYJIBTYPOJOTUH, KOTHUTUBHOW JIMHTBUCTUKU JUIS
U3y4YeHHs Ppa3eoqornyeckoro Gouaa 6enopyccKoro sA3biKa;

e Omnpenenenue BHyTpeHHEH PopMbI Ppa3eoIOTHIECKUX €IUHUL] OEIIOPYCCKOTO SI3bIKa
B CPaBHEHUHU C SKBHUBAJECHTHBHIMH (PPa3eoIOTHYECKUMH €IUHHUIIAMU APYTUX CIABSIHCKUX
SI3BIKOB;

e BriiBieHue HCTOpPHM, UCTOYHHUKOB M CHOCOOOB 0Opa3oBaHUs (Ppa3eoqorunvyecKkux
€MHUIL OEOPYCCKOro SI3bIKa.

Hogu3zna uccneaoBaHus 3aKII0YaETCs B TOM, YTO (Ppa3eosoru3Mbl pacCMaTpUBAIOTCS Kak
€MHMIIBI SI3bIKA, KOTOpbIE HE TOJBKO OOpa3HO OMHMCHIBAIOT MHp, HO M MEpeAarT TO
LIEHHOCTHOE, CHMBOJMYECKOE, COJEepKaHuE, BKIIOYEHHOE B CEMAHTHKY ITHX eAuHMI. B
pe3yabpTaTe 0OCBOCHHS (pa3eoq0ru3MoB, pacIn(PpPOBKH U MO3HAHUS KYJIbTYPHBIX IEHHOCTEH,
KOJIOB KYJIbTYpPbI, CHMBOJIOB, JTAJOHOB, CTEPEOTUIIOB, PEHPE3CHTUPOBAHHBIX ITHUMH
€MHUIIAMH SI3bIKA, COXPAHSIETCS] MPEEMCTBEHHOCTh MOKOJEHUH, O00beAMHEHHUE JIOJEH B
OT/CJILHBIN HApOJI.

Ilpeonoostcenue

Brimonnenne HUP mist yctanoBnenus ¢pazeonornueckoit KapTuHbI MUpa 0eI0pyCcoB Kak
OTJIEBHOTO Hapoja; JUIsl BBISBICHUS OOILIEro M OTJIMYUTENIBHOrO BO (pa3eosoruyecKux
KapTMHaX MHUpa IPYTHX HApOJAOB; Ul MOATOTOBKH JIMHTBOKYJIBTYPOJIOTUYECKOTO CIIOBaps
¢bpazeonorusmMoB OENOPYCCKOTO si3blKa B CPaBHEHHWU C JAPYTUMH  A3BIKAMHU; IS
WCIOJIb30BAHMS JIMHTBOKYJIBTYPOJOTHYECKOTO KOMIIOHEHTA, Pa3BUTHSA HAlMOHAIBHOIO
CaMOCO3HaHU MPU O0YyUYEHUHU U U3YUYEHUU OEI0PYCCKOro A3bIKa.

JIELIUHCKAS{ OJIbFA AJIEKCEEBHA,
IMPOPECCOP KA®E/IPbI BEJIOPYCCKOTI'O A3bIKA,
JOKTOP ®NJ/I0JIOTHYECKHUX HAYK

21 46, +(375 29) 146-99-75, paxc +(375 232) 51-00-77,
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RESEARCH ON PHRASEOLOGISMS AS SYMBOLS OF LANGUAGE
AND CULTURE OF THE BELARUSIANS 9

Application

Mastering and perception of phraseologisms and cultural &4
information implemented in them, understanding of the [
distinctness common to these units of Belarusian language, §
transmitting the global sense of our peoples’ culture and acting as
the samples, stereotypes and symbols.

Essence of the development

Research on phraseologisms as the symbols of secondary
semantization allows activation of associative thinking,
interpreting words-components, acting as names of the symbols,
and establish the symbolism of phraseologisms by means of *®
definition of the ways and sources of their formation, revealing the
grounds for selection of the components and interpretation of the
images.

Research areas:

e  Functional characteristics of phraseological units of
Belorussian and other Slavic languages in the context of
globalisation and use of computer technologies;

e Usage of cultural linguistics and cognitive linguistics
methods for studies of phraseological corpus of the Belorussian
language;

) Identification of inner form of phraseological units of the
Belorussian language in comparison with equivalent untis of other
Slavic languages; .

e Uncovering of history, sources B. A. AnurisEEy
= and ways of formation of phraseological &
units of the Belorussian language. ®PASEAJIATTIHAS
Originality of the research is based on the fact that the SMALIBISHA/IBHAS
phraseologisms are studied as the symbols of a language that do KAHISNTACPEPA
BEJIAPYCAY

not only describe the world, but also transmit the value-based,
symbolic, content, included into the semantics of these units.

Mastering of phraseologisms, decoding and perception of
cultural values, cultural codes, symbols, samples and stereotypes
represented by these language units, results in continuity of
generations and identification of people as distinct nations.

Offer

Implementation of research and development work for establishment of phraseological
picture of the world for the Belarusians as a particular nation; for establishment of common
and particular features in phraseological pictures of the world of other nations; for creation
linguoculturological phraseological dictionary of Belarusian language in comparison with
other languages; for using the linguoculturological component and development of the
national identity in studying and learning of Belarusian language.
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JAACJIEJABAHHE PEI'IAAHAJIBHA-JTAKAJIBHBIX
9 DOAJIBKJIOPY ACABJIIBACIIEN BEJIAPYCAY

HecymHennass HaBykoBas  KalITOYHACllb MaJSBBIX  JACIENABAHHAY  MSCLIOBal
mIMaTcTaHacll TpaabllbliiHall (QanbkiopHail KyneTypbl benapyci, y TbIM JKy 1
["'oMenbIIYBIHEL SK aJHAr0 3 HaWIliKaBeHIIBIX pATi€HAY, K1 3axaBay y HalOobIIai CTyIeHi
apXaiuHbls >KaHpaBbld (OpMBI abpaaaBail Mad’3ii, PAMTKI CTapakpITHara Midganarignara
CBeTaycCIpbhIMaHHs Oenapycay-naienrykoy.

AcHoynbli  HAKIpYHKI HaeyKoeall O03euHacui HABYKo8a-8yuiIOHall (hanvKiopHail
Jaadapamopuli:

1 JlacnenaBaHHe parisiHaJIbHA-TaKaldbHaH crienbl(iki Gpanbkiopy ['OMenbIIubIHbL

2 ®anpkinopHbIa Tpaabisli ['omenscka-bpancka-UapHirayckara mamexoka.

3 benapycki ¢anpkiop y aryibHacIaBIHCKIM KaHTIKCIIC.

4 Hapoanas Midanorisa 6enapycay y cydacHBIX 3aIlicax.

VY BBIHIKY cicTAMaTblyHara 1 CyIpJibHara
naciieaBaHHs  (Qanbkiopy [OMeNbIIYbIHBI 1
1HIBIX pari€éHay benapyci Obuti  3amicaHbl
ayTOHTBIUHBIS MATIPBISUIBI Ma abpagax i
. 3BbIUasX, TIECEHHAall TBOpYACIl, MAaJbIX
| (banmpKIOpHBIX XKaHpaX, HapoaHal Midaorii i
1HIIL., KISl CKJIaJl 3MECT MHOTIX BBIJIaJ3€HBIX
HaBYKOBBIX (danbKI0OpHa-3THarpapIuHbIX
300pHiKay.

Bapra npeiramane Ha3BeI  aCOOHBIX
BbIAAHHAY: “KpbIHII] KapMSHCKIX NIEpa3BOHBI"”
(2000), “Ponnae: ®anpkiiopHa-3THarpadivHas
1 mitapatypHas cnagubiHa l'omenbckara paéna” (2000), danpkimopHa-sTHarpadiuHas i
miTapatrypHas criagubiHa Paubiiikara paéna” (2002), “Beunae: @anbkinopHa-3THarpadigHas
cnaaubiHa Betkayckara paéna” (2003), “Hapoanast nyxoyHas KynbTypa bpariHumrdgeiHbr’
(2007), “Jloeyurusina. .. b33aBbl pai, MeceHHbI Kpail: CydacHbI CTaH TPAAbIIBIMHAN KYJIbTYPHI
Jloeymmubiaer” (2007), “Hapomnast myxoyHas crmamubiHa ['omernbckara paéna” (2007),
“KaypyxoBas necHst Panzimbl: HapoaHbIsI TyXoyHbIs ckapObl byna-Kamanéyckara kparo”
(2008), “XoHHIKIIYBIHBI C€yHas aylla: HapoJaHas KyinbTypa XoMHiukara kpato” (2010),
“CrpasBedHaii Myzpaciii ckapOOHKa: CydacHbI CTaH TpajbllbliiHall KylbTypbl T. Masbipa”
(2005), “3smust wapoyHas nadpa. JloopyIicki kpaii: ricropsbist i cydacHacip” (2008), “Cesaiio
KamrToyHacien 1yxoyHsix. JKino0iHCK1 kpaii: Mminynae 1 cydacHacup” (2009), “Yauspirusiaa,
HaM Jan3eHas jiécam... Minynae i cydacHacpb Yaudpcekara kpato” (2010), “Hscixkckara
kpato Hamey BekaBel” (2012), “bnacnaynénait 3smui HeyMipyubls ckapObl: Hapomnas
nyxoyHas kynbTypa Jlarovmrusiasl: y 3 kH.” (2013), “XKeirris maneckara 05310HHBIS TIBIOIHI.
Haponnas nyxoynas kynasTypa Iletpeikayckara paéna” (2014), “I'npl0044bIHBI JyXOYHACII
ribiOini: Hapoanas nyxoyHas kynbrypa [ meiOorkara paéna” (2014), “Ha 6eparax usimpa i
Jpyui: HapoaHas qyxoyHas KyabTypa Paradoyckara paéna” (2016).

JOKTAP ®LUTAJTIATTYHBIX HABYK, l'lPACDECAP

1-52, +(375 29) 312-62-74, (l)aKc +(375 232) 51 00-77,
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RESEARCH OF THE REGIONAL AND LOCAL PARTICULARITIES
OF THE BELARUSIAN FOLKLORE 9

There is an undoubted scientific value of the field studies of the local diversity of the
traditional folklore culture of Belarus, including Gomel region as one of the most fascinating
regions that preserved fully the archaic genre forms of the ceremonial poetry, the remains of
the ancient mythological world perception of the Belarusians from Polessye region.

Major areas of scientific activities of the scientific and academic folklore laboratory:

1 Research of the regional and local specific aspects of Gomel regional folklore.

2 Folklore traditions of Gomel-Bryansk-Chernigov border area.

3 Belarusian folklore in Common Slavic context.

4 National mythology of the Belarusians in modern recordings.

As a result of the systematic and general research of Gomel regional folklore and other
regions of Belarus a number of recordings were made on the ceremonies and traditions, songs,
nursery rhymes, national mythology, etc., that
= were included into numerous scientific folklore
J and ethnographic collections of articles.

Several editions should be mentioned there:
“Chimes of Korma springlets” (2000); “Native:
. folklore and ethnographic  and literature
heritage of Gomel region” (2000), “Folklore
and ethnographic and literature heritage of
Rechitsa district” (2002), “Eternal: Folklore
and ethnographic heritage of Vetka district”
(2003), “National spiritual culture of Bragin district” (2007), “Loev district... lilac heaven,
land of songs: contemporary state of traditional culture of Loev district” (2007), “National
spiritual heritage of Gomel region” (2007), “A larks’ song of the Motherland: national
spiritual treasure of Buda-Koshelevo district” (2008), “Canorous soul of Khoiniki: national
culture of Khoiniki district” (2010), “Treasury of the eternal wit: contemporary state of
traditional culture of Mozyr” (2005), “Miraculous land of goodness. Dobrush district: history
and contemporaneity” (2008), “Light of . N . TR
spiritual  treasure.  Zhlobin district: e
history and contemporaneity” (2009),
“The land of Chechersk, by destiny...
The past and the present of Chechersk
district” (2010), “Hoary song of Nesvizh
land” (2012), “Immortal treasures of the
blessed land: national spiritual culture of
Logoysk: 3 vol.” (2013), “Bottomless
depths of Polessye life. National
spiritual culture of Petrikov district ”
(2014), “The spiritual depths of
Glubokoye district: national spiritual culture of Glubokoye” (2014); “On the banks of Dnieper
and Druts: national spiritual culture of Rogachev district” (2016) .
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HABYKOBA-NIEJATATTUHAS HIKOJIA «PATISIHAJILHBI,
9 ATYJbHAHALBISTHAJBHBI I ATYJBHAYAJABEUBI V3POVHI
V JIITAPATYPBI I ®AJILKJIOPHI:
JYXOVHASI CIIATYBIHA BEJIAPYCAY Y CYCBETHBIM KAHTDKCLIE»

Anicanne

HaBykoBas 1ikosia appleHTaBaHa Ha HACTYIHBIS HAaIpaMKi JaciiejaBaHHsY:

e JlyxoyHas criagusiHa benapyckara [laneccs.

e JKanp sk 3HaKaBas cicToMa CTITHIYHAN TPAIBIIBI ¥ HALBITHATBHAN 1 eypaneiickaii
KyJIbTypHa-MacTalKail IpaKThILbI.

e [IpITaHHI TYOPHII JTITAPATYPHI.

e BriByusHHe Oenapyckail niTapaTypbl ¥ CyCBETHBIM KaHTIKCIIE.

Ilepasaci

KommuiekcHbI mafbIxoa JacienaBaHHSIY HaBYKOBa-
nejarariyHail IIKOJbl axoIUIiBae acHOYHBIS HalpaMKi
pas3BilLs Oenapyckail itapaTypsl, Ja3Bajiie BBISBILb s€
HAIBITHATBHYIO aJMETHACIb Vy aryJIbHACIABSHCKIM 1
eypanenckiM KyJbTypHBIM JbISUIOTY, aKpICHilb MIIAXi
Janeiiiara pasBilld  HalbITHaJbHara BepOajbHara
MacTanTBa Y HOBBIM Thicsdaromnsi. [IpelsraenHe
miblpokara (akrajariyHara MaT3pbisuly Mae Ha Mb3Ie
VBsII3EHHE ¥ JIITApaTypHbI | HABYKOBBI KAHTIKCT HOBBIX
iMEHay, YacaM MalaBsSJIOMbIX HE TOJBKI YbITalKal >
ayABITOpBIl, ajie | ChempluTicTaM, MaIyJsIphI3albll0 TBOPYBIX TACATHEHHSY HlCBMCHHlKay
I'omenbirusiasl 1 BeimyckHikOY 'Y imst @. Ckapeiabl. [per kadeapsr GyHKubIsIHYE My3ei
“Alma mater” i ByusOHa-HaByKoBas j1abapaTopbis “JliTaparypHae Kpas3HaycTBa”.

Hagizna

HaByxkoBas HaBi3Ha KOMIUIEKCHAra 1acienaBaHHs ¥ aba3HadaHbIX KipyHKaX 3aKII0YaceIiia
¥ BBI3HAUSHHI pOJII parisHaIbHara ayxoyHara (akrapy ¥ cTaHayleHHI 1 pa3Billi
HalpIsIHaJIbHAra cnocady MacTalkara acyHCaBaHHS p3uaiCHACLI; MaKasze IMaTy3pOoyHeBacLl
YKaHpaBail CiCTIMBI OeflapycKai JIiTapaTypsl ¥ aryJIbHACIaBSIHCKIM 1 €yparneicKiM KaHTIKCTaxX
1 HaBaTapCKiX TIHAPHIBIA Y CydacHBIM JIITApaTypHBIM ITpaldCce; BBIAYJICHHI acabniBacuen
ricrapbisicockail 1 3ThIKa-aHTpanajgariyHaii npabiaemartbiki Oenapyckail jgitapatypbl XX —
navatky XXI craroanzsy.

Bapvianmur cynpayoyniymea

Briknanusiki kadenpsr Oenapyckaii mitapatypbl YA “T'IY imst @. CkpbIHbI”, K1 MAIOLb
[IMaTraloBbl BOMBIT, BBIKOHBAIOIb HACTYIIHBIS BiAbI pabOT: MPaBSI3€HHE HKCKYpCid
(BipTyallbHBIX 1 p3albHBIX) @A TBOpPYACIl MICbMEHHIKAY [ OMeNbIIYbIHBI, CIABYThIX
BoimyckHikoy [V imsa @. CkapblHbpl, HamicaHHe MaHarpadii ma TICTOpbIi pa3Bills
JiTapaTypsl ['OMeNbUIYBIHBI, 1HABIBIAYANbHBIX apTHIKyJIay JUIsl KaHKpITHAara ayrapa,
CTBapIHHE MA3THIYHBIX AHTAJIOTIH, Y SKIX PaCKpbIBaeLlla IPbIra)oClb IPbIPOBI 1 JIOA3EH
poriéHa.




‘

SCIENTIFIC AND PEDAGOGICAL SCHOOLS “REGIONAL, NATIONAL
AND UNIVERSAL LEVELS IN LITERATURE AND FOLKLORE: 9
SPIRITUAL HERITAGE OF THE BELARUSIANS
IN THE INTERNATIONAL CONTEXT”

Description

Scientific school is focused on the following areas of research:

e Spiritual Heritage of the Belarusian Polesie.

e Genre as a sign system in the aesthetic tradition of national and European cultural and
artistic practice.

e Literary theory issues.

e Study of Belarusian literature in the world context.

Advantages

An integrated approach of scientific and pedagogical research school covers the main
directions of development of Belarusian literature, reveals its national feature in the Slavic
and European cultural dialogue and identifies ways of further development of the national
verbal art in the new millennium. -
Attracting wide factual material is
aimed at the introduction into the
literary i scientific context of new
names, sometimes unrenowned not
only to the readers but also to the
professionals: as well as promotion
of creative achievements among the
writers of Gomel region and
graduates of Francisk Skorina Gomel
State University. At the department
there is a museum "Alma mater" and
educational-scientific laboratory
"Literary local history"

Originality

Scientific originality of complex research in the designated areas is to determine the role
of the regional spiritual factor in the development of the national way of artistic interpretation
of reality; demonstration of the multiple-level dimension of Belarusian literature genre system
in the all-Slavic and European contexts and innovative trends in modern literary process;
identifying features historysophical, ethical and anthropological problems of Belarusian
literature of XX — beginning of XXI centuries.

Cooperation

Lecturers of the Belarusian Literature Department of the educational establishment
"Francisk Skorina Gomel State University" having many years of experience, carry out the
following activities: excursions (virtual and real) on the works of Gomel writers, famous
graduates of Francisk Skorina Gomel State University, writing a monograph on the history of
literature of Gomel region and individual articles for particular authors, creation of poetic
anthologies, revealing the beauty of nature and the people of the region.

g d
ngﬂﬁ{mw THE.LABORATORY 'LITERARY LOCAL HISTORY'
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COBPEMEHHBIE TEXHOJIOI'MHU PEAJIM3AIIUN
9 NHOA3ZBIYHOI'O TIPO®ECCHUOHAJIBHOT'O OBPA30OBAHUA
B PAMKAX COHUOKYJIBTYPHOI'O U KOMMYHUKATHUBHO-
KOI'HUTHUBHOI'O IOAXOA0B

Ha3znauenue u cywjnocmso pazpadomku

HoBbie TpeOoBaHus, mNpeabsSBIIEMbIE K UMy HMES THERG
o KOIrHHTHBHBIH IIOOXO0[
YPOBHIO  NPO(ECCHOHANLHON  TOATOTOBKH i Gt s R e
6yz[ymer0 qu/ITeHﬂ HHOCTpaHHOFO BBISBIBaIOT - "r::::jauun TaKMX YHHBePCa/ILHLIX yUeOHBIX JAeHCTBHI Kak .
HEO0OXOIUMOCTh COBEPIICHCTBOBAHUS pomm——
npodeccuoHanbHONM KOMIETEHTHOCTH U Pa3BUTHE > Exmpeiuaagn

»~ obobienne u ap.

KYJIbTYPHOW IPAaMOTHOCTH I€Jarora.

B cBa3u ¢ 3THMM crHenManuCT-BBITYCKHHUK
YHHMBEpPCUTETA JODKEH BJIa/leTh HABBIKAMU U YMEHUSIMH NPO(ECCHOHATIBHOTO OOIIEHMS, T.€.
yMETb  UCHOJb30BaThb  peueBble  (OpMbI  MPO(decCHOHATBHO-OPUEHTUPOBAHHOM
KOMMYHHMKallMd WU BJIAJETh PA3IMYHBIMU CTpATErHsAMH NpodeccHuoHaIbHOro obueHus. B
CBSI3M C 3TUM BHHUMAHHE YUYEHBIX-METOJAMCTOB U MpEnoiaBaTeyei-npakTUKOB HAPABIEHO Ha
pa3BUTHE U UCIIOIb30BAHNE HOBBIX TEXHOJOTUM 00ydyeHus. PazBurue nuynoctu 00ydaeMoro
B y4eOHOH JEesITeNbHOCTHU 0 OBJIA/ICHUIO HHOSI3BIYHBIM MPO(ECCHOHATIBHBIM 00pa30BaHUEM
SBJISIETCSL 00pa3oBaTEIBLHOM 3aaueii, TpeOyrolel 1eIeHapaBIeHHOCTH PabOTHI IO

e (popMHUPOBAHHIO TEXHOJIOTUYECKON CTOPOHBI YUEOHOMU AESITENbHOCTH;

® pa3BUTHIO NPOPECCUOHATBHO-KOMMYHUKATUBHON KOMIIETEHIINH;

® Da3BUTHIO  JIMYHOCTHBIX  XapPaKTEPUCTHUK, OOECIEUMBAIOMIMX  BO3MOXHOCTh
KOHCTPYKTUBHOW, TBOPUECKOM pealu3alui CyObeKTa y4yeOHOW NeATEIbHOCTH B paMKax
COLIMOKYJIBTYPHOTO U KOMMYHUKAaTUBHO-KOTHUTHBHOTO MOAXO0/I0B.
Hanpaenenus uccnedosanun:

OIHOKY/ILTYPHBIE TEH/ICHIHH, OKasbIBal e

BIMSHHE Ha pasBuTHe 00pasoBaHnA ° OHpeHeﬂeHHe MCTO,Z[I/I‘IGCKOFO COHep)KaHI/IH

. O6pa3zoBaTenbHble COLMOKY/ILTYPHbIE
477N R Ut * 9T MHOSI3BIYHOTO  MpoQeccHOHaIbHOro  0o0pa3oBaHus MU
"e:t?' I+ Buucrpute rem passirua suicuero - BBIJIEICHUE OCHOBHBIX COCTABJISAIOMINX npogeccuoHaIbHO-
- 0bpasoBaHHA, MAaCCOBOCTh BhICILIEH o
- KOMMYHHUKATUBHON KOMIIETEHIIUU CTYIEHTOB.
& 2. HenpepbsiBHOCTE 06pasoBaHHA.
v 3. MudopmaTHzaimsa obpazoBaHus. L4 OHpeIIeJIeHI/IC HCI/IXOHOFO'MGTOHI/II‘IGCKI/IX
- f,‘;:;‘j,‘;:“":’;‘_“"“’“"‘" — MEXAaHU3MOB pealn3allMd COLMOKYIBTYPHOI'O ITOAXOJa K
v E ;‘Cljfy';l’-‘*““""e ofpasenapma B Chepy OpraHu3aluu 71 COJZIEPIKAHUIO HHOSI3BIYHOTO
npodecCHoHATBHOTO 00pa3oBaHUS.
e Ormnpenenenue ICUXOJIOTO-TIEAATOTHYECKUX MEXAHU3MOB peanu3zanuu

KOMMYHHKAaTHUBHO-KOTHUTHUBHOTO TIOJXO0Jla K OpraHU3allud W COJCPKAHHIO HWHOS3BIYHOTO
npogecCuoHaIBLHOTO 00pa3oBaHUsL.

e lI3yueHue TECOPETUYECKUX OCHOB HCIOJB30BAHMS COBPEMEHHBIX TEXHOJOTHUH U UX
METOJIMYECKUX  BO3MOXKHOCTEW i oOOecmedyeHws  peayin3allid  HWHOS3BIYHOTO
mpo¢eCCHOHATBLHOTO O0pa30BaHHS B paMKaxX COIMOKYJIHTYPHOTO M KOMMYHHKAaTHBHO-
KOTHHUTHBHOTO MOAXO0/I0B B YHUBEPCHUTETE.

e Pa3paboTka METOIUYECKUX PEKOMEHAAIMNA IS TpPErojaBaTeied W CTYIACHTOB IO
WCIOJIb30BAHUIO COBPEMEHHBIX TEXHOJIOTUN ISl OOECTIEYCHHs peau3alid WHOS3BIYHOTO
mpo¢eCCHOHATBFHOTO O0pa30BaHHMS B paMKaxX COIMOKYJIBTYPHOTO M KOMMYHHKAaTHBHO-
KOTHHUTHBHOTO MOAXO0/I0B B YHUBEPCHUTETE.

= \\VE‘4 BOTATUKOBA JIOIMHJTA HBAHOBHA,
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MODERN TECHNOLOGIES OF REALIZATION OF MODERN LANGUGES
PROFESSIONAL EDUCATION BASED OF SOCIO-CULTURAL AND 9
COMMUNICATIVE-COGNITIVE APPROACHES

Application and essence of the development

The demands to the level of professional training of a modern languages teacher makes
necessary improvement of professional competence and development of cultural literacy of
an educational specialist. So the university graduate should master habits and skills of
professional discourse, i.e. use certain speech patterns and strategies of professional
discourse. To achieve this goal one should use modern teaching technologies and means. The
development of a trainee’s personality when /on mastering modern languages professional
education requires

¢ Dbuilding up a technological aspect of learning activity;

e development of professional communicative competence;

¢ development of personality characteristics giving the possibility of creative realization
of learning activity based on socio-cultural and communicative-cognitive approaches.

Lines of research:

e Definition of methodological content of modern languages professional education and
the main components of professional communicative competence.

o Definition of psychological and methodological mechanisms of realization of socio-
cultural approach in modern languages professional education.

e Definition of psychological and methodological mechanisms of realization of
communicative- cognitive approach in modern languages professional education.

¢ Analyzing the use of modern technologies and the methodological possibilities of their
usage in modern languages professional education based on socio-cultural approach and
communicative-cognitive approaches.

e Application of modern technologies and working out recommendations on their use in
modern languages professional education based on socio-cultural approach and
communicative- cognitive approaches at the university.
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3AMMCTBOBAHMUS B MEXKKYJbTYPHOM MAPAJIUTME
COBPEMEHHBIX A3bIKOB

Ha3nauenue u cywygnocmo papadoomku
UccnenoBaHue  3aMMCTBOBAHMS  Kak
3aKOHOMEPHOTO Y  HEMPEKPaIlaoIIerocs A
SIBJIEHUSI MEXBSA3BIKOBOU, MEKKYJIBTYPHOUN
KOMMYHHMKAIIUM B COBPEMEHHBIX YCIOBHAX
r100anu3aluu akTyallbHO M 3HAYUMO; HE
MEHEE BAXKHO PACCMOTPEHHE SA3BIKOBOM

cnenupUKY 3aMMCTBOBAHUI Ha Pa3IMUHBIX it b
YPOBHAX B HEMEIKOM H (pPaHIy3CKOM / 3aumcraosanmn us apyrux assikos
A3bIKAaX. 3aMMCTBOBAaHMS Ha Marepuase 3aMMCTEOBAHUSR U3 PYCCKOTO A3bIKa

HEMEIKOTO ¥ (PpaHIy3CKOTO  SI3BIKOB
M3Yy4aroTCs KakK B IMaXPOHUYECKOM, TaK U B CHHXPOHHOM aCIEKTaxX ¢ y4€TOM TPaJIULIUOHHBIX
U COBPEMEHHBIX  HAINpaBJICHUHA  S3BIKO3HAHUS  (STHOJWHTBUCTUKHA, KOTHUTUBHOU
JUHTBUCTHUKY, T€HICPHOMN JIMHTBUCTUKH, KOMITBIOTEPHOM TUHTBUCTHKH).

Hanpaenenus uccneooeanus:

e OmnpeneneHne OCHOBHBIX 3aKOHOMEPHOCTEM TIpoliecca 3aMMCTBOBAHUS M €TO
0COOCHHOCTEH B HEMEIIKOM U (PPAHITY3CKOM SI3bIKaX;

e Paccmorpenne cnocob6oB W MyTel 3aMMCTBOBAHHS B HEMEUKOM H (PAaHIIy3CKOM
S3bIKaX C YYETOM B3aMMOOTHOIICHHM MEXIY S3BIKOM-UCTOUYHUKOM W 3aWMCTBYIOIIUM
SI3BIKOM;

e VYCTaHOBJICHUE TEMAaTUUYECKOW CTPYKTYPhI UCCIEAYEMbIX KOPIYCOB 3aUMCTBOBAHUS B
HEMEIKOM U (PAHITY3CKOM SI3bIKaX U €€ MPEJICTaBICHHOCTh B IAHHBIX SI3bIKAX;

e [IpumeHeHHEe METO/I0B KOTHUTUBHOM, T€HAEPHOU Y KOMIIBIOTEPHOUW JTMHIBUCTUKH K
M3Y4YEHHUIO 3aMMCTBOBAHUN B HEMEIIKOM U (DPAHITY3CKOM SI3BIKAX;

e XapakTepucTuka QyHKIMOHUPOBAHUS 3aMMCTBOBAaHUN B HEMEIIKOM M (PPAHITy3CKOM
S3bIKaX B YCIOBUSIX  pealu3alud  UX
JTIOB nparMaTUu4YeCKuX 4 KOMMYHUKaTHBHBIX
BO3MOXHOCTEH c HCIIOJIb30BAHUEM
KOMITBIOTEPHBIX TEXHOJIOTHUH.

Ilpeonooscenue

CopeiicTBUE B HAY4YHBIX HCCIIEIOBAaHUAX
BJIMSHUS MHOSI3BIYHBIX 3aMMCTBOBAaHUN Ha
pa3BUTUE S3BIKOBOTO CO3HAHUSI HOCUTENEH
s3bIKa, a Takke B BBIPaOOTKE OCHOB
a7ICKBaTHOTO YIMOTPEOJIeHHs] 3aUMCTBOBaHHOM
JIEKCUKH, HE BIUSIOIIETO Ha CaMOOBITHOCTH
POIHOTO SI3bIKA.

310 ecTecTBEHHbIN U
Heo6X0A4MMbIii npolecc
A3bIKOBOTO PasBUTUSA.

Jlekcmueckoe
3aMMcTBOBaHMe
o6oraiyaer A3bIK U
06bIUYHO HMCKO/IBKO He
BpeauT ero
€aMOGbITHOCTH, TaK Kak
NPy 3TOM coxpaHsieTcs
OCHOBHOW, «CBOWi»
c/10Bapb, a KPOMe TOro,
Hen3MeHHbIM ocTaeTcs
npucyLmii A3bIKY
rpaMmarnyeckuii CTpo,
He HapywaloTcsa
BHYTpeHHMe 3aKOHbI
A3bIKOBOTO PasBUTHS

Hekotopbie cnoBa
npuUIM K Ham
AaBHO, U ceiuac
TONIbKO  yueHble-
JWMHFBMCTBI  MOTYT
onpepenntb ux
«MHOCTPAHHOCTb».

Hanpumep, cnoBo x/1e6,
KOTOpPO€e MHOTMMM
A3bIKaMK, U B YaCTHOCTH
pycckum, 66110
3aMMCTBOBaHO U3
APeBHer epMaHcKoro.

‘ » KOJIOLLEM CBETJIAHA HUKOJIAEKBHA;
Qnﬁ KA®EPO POMAHO-TEPMAHCKOM ®UJ/10/I0TUA
S KAHIUJAT ®U/I0JIOTUYECKUX HAYK, IOLIEHT

_TeJ1. +(375 232) 50 38 28, ¢akc +(375 232) 51-00-77,

*“Kkolotsej@gsu.by, http://forlangnew.gsu.by/, //nis.gsu.by
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LOANWORDS IN THE CROSS-CULTURAL PARADIGM
OF MODERN LANGUAGES 9

Application and essence of the development

The research in loanwords as a natural and ongoing phenomenon of interlingual, cross-
cultural communication in modern conditions of globalization is relevant and significant;
consideration of language specifics of loanwords at various levels in the German and French
languages is also important. Loanwords the German and French languages are studied both
in diachronic, and in synchronous aspects taking into account the traditional and modern
directions of linguistics (ethnolinguistics, cognitive linguistics, gender linguistics,
computational linguistics).

Lines of research:

o Definition of the main regularities of the process of adoption and its features in the
German and French languages;

e Consideration of ways of adoption in the German and French languages, taking into
account relationship between the language source and the borrowing language;

e Identification of the thematic structure of the studied cases in the German and French
languages and its representation in these languages;

e Application of methods of cognitive, gender and computation linguistics in studying
of loanwords in the German and French languages;

e The characteristic of functioning of loanwords in the German and French languages in
the conditions of realization of their pragmatic and communicative opportunities with the use
of computer technologies.

Offer

Assistance in scientific research of the influence of foreign-language loanwords on the
development of language consciousness of native speakers as well as in the development of
bases of the adequate use of the borrowed lexicon which doesn't influence the identity of the
native language.

CANDIDATE OF PHILOLOGICAL SCIENCES, DOCENT — — -
tel. +(375 232) 50 38 28, fax +(375 232) 51-00-77, R e——
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HAYYHO-UCCJIIEAOBATEJBCKHUE NTHCTUTYTbI
N JIABOPATOPUU YHUBEPCUTETA

Hayuno-uccneoosamensckue uHcCmumymai:

1 HayuHo-uccienoBaTenbCKui UHCTUTYT HUCTOPUH 151 KYJIBTYpbI
BOCTOYHOCJIABSIHCKUX HApOJIOB.

2 HayuHo-uccnenoBaTeabCKuil (PU3UKO-XUMHUECKUI HHCTUTYT.

Llenmp Ko1eKMuUHO20 NONB30BAHUA NO IKOJIOZUYECKOMY MOHUMOPUHZY U
uccineoosanuro cocmaea u ceoiicme eeutecmea (L[KII «Hzomep»):

1 Hayuno-uccnenoBatenbckas 1adbopaTopusi K MOHUTOPUHT SKOCUCTEM.

2 Hayuno-uccnenoBatenbckas jaboparopus «DHU3UKOXUMHUS M TEXHOJIOTHH
MHKPO- ¥ HAHOPA3MEPHBIX CUCTEM).

3 MexkadenpanpHas HaydyHO-HCCielOBaTelnbckas Jadboparopus «Dusznka u
XUMMUS TIOJTUMEPOBY.

4 HayuHo-uccnenoBarenbckas  Jladbopatopust  «Macc-CIIeKTPOMETPUIECKOTO
aHaJIN3a.

Hayuno-uccnedosamenvckue nadopamopuu:
1 Mexnynapoanas Kuraiicko-benopycckas Hay4Has iabopaTopus 10 BAKyyMHO-
MJIA3MEHHBIM TEXHOJIOTHUSIM.

2 Mexnynaponnas Ilombcko-benopycckas HaydHas jabopaTtopusi 3071b-TEIb
MAaTEpHUAIIOB U TEXHOJIOTHM.

3 IlpoGnemHasi Hay4HO-HCCIENOBATENbCKas J1a0OpaTopusi MEPCHEKTUBHBIX
MaTepHuayoB.

4 HayuHo-uccnenoBarenbckas jgabopatopus «JlazepHbie TEXHOIOTUU 00pabOTKU
MaTepHuaioBy.

5 HayuHo-uccnenosarenbckas tadboparopusi «HoBsie MaTepHraibl ¥ TEXHOJIOTUM.

6 HayuHo-uccnenoBarenbckas nadoparopusi « Ou3rKa BOJTHOBBIX MPOIECCOBY.

7 HayuHo-uccnenoBarenbckas 1adboparopusi « DOTOHHUKAY.

8 HayuHo-uccnenoBarenabckas 1adoparopusi « DU3HKa BEICOKUX SHEPTHI.

9 HayuHo-uccnenoBarensckas adopatopusi «MaTemaTrHueckoe MOACTUPOBAHNE
CIIOKHBIX CHCTEM.

10 Hayuno-uccrnenoBarenbckas 1abopaTopus JiTapaTypHara KpasisHayCcTBa.

11 HayuyHo-yueOHas dhonbKiIopHas JadopaTopusl.

12 HayuHo-uccriemoBaTenbCcKas 1a00opaTopyst MPUKIATHOW ICUXOJIOTHH.

13 HayuHno-uccrnenoBatenbckas 1adopaTopus PU3NYecKor KyIbTYphl U CIIOPTA.

14 HayuHno-uccienoBaTenbcKas 1a00paTopys OJTUMITUICKUX BUOB CIIOPTA.

15 HayuHo-uccnenoBatenbckas JjgabopaTopusi HHHOBAITMOHHBIX  TEXHOJIOTHMA

Pa3BUTHA IMIHOCTHU.
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SCIENTIFIC-RESEARCH INSTITUTES
AND LABORATORIES OF THE UNIVERSITY

Scientific-research institutes:

1 Scientific-research institute of history and culture of history and culture of the
East Slavic peoples.

2 Scientific-research institute of physics and chemistry

Center of collective usage on ecological monitoring and study of stuffs structure
and properties (the center of collective usage «Isomer»):

1 Scientific-research laboratory «Monitoring of Ecosystems.

2 Scientific-research laboratory « Physicochemistry and Technologies of Micro-
and Nanosized Systems ».

3 Interdepartmental scientific-research laboratory «Physics and Chemistry of
Polymers».

4 Scientific-research laboratory «Mass-Spectrometrical Analysisy.

Scientific-research laboratories:

1 International Chinese-Belarusian Scientific Laboratory for Vacuum-Plasma
Technologies.

2 International Polish- Belarusian scientific laboratory of sol-gel materials and
technologies.
Advanced Materials Research Laboratory
Scientific-research laboratory «Laser technologies of material processingy.
Scientific-research laboratory «New materials and technologiesy.
Scientific-research laboratory «Physics of wave processes».
Scientific-research laboratory « Photonics ».
Scientific-research laboratory «High Energy Physicsy.
Scientific-research laboratory «Mathematical modeling of complex systemsy.

10 Scientific-research laboratory of literary local studies.

11 Scientific and educational folklore laboratory.

12 Scientific-research laboratory of applied psychology.

13 Scientific-research laboratory of physical education and sport.

14 Scientific-research laboratory of Olympic sports.

15 Scientific-research laboratory of innovative technologies of personal
development.
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[NTPUTJIAIITAEM K COTPYIHUYECTBY !

_ YUPEXXJAEHUE ObPA3OBAHNA
«"'OMEJIbCKHUHU I'OCYJAPCTBEHHbBIM YHUBEPCUTET UMEHN
OPAHIMCKA CKOPHUHBID»

Anpec: yn.Coserckas, 104, r.I'omens, 2046019, Pecniyonuka benapych

Ten.:+(375 232) 51 00 77, +(375 232) 51 00 85,
+(375 232) 51 00 43

dakc: +(375 232) 51 00 77, +(375 232) 51 00 71
E-mail; mail@qsu.by
http://www.gsu.by/

INVITE TO COOPERATION !
FRANCISK SKORINA GOMEL STATE UNIVERSITY
Adress: Sovetskaya str., 104, Gomel, 246019, Republic of Belarus

Tel.:+(375 232) 51 00 77, +(375 232) 51 00 85,
+(375 232) 51 00 43

Fax: +(375232) 51 00 77, +(375 232) 51 00 71
E-mail: mail@qgsu.by
http://www.qsu.by/
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