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MODEL OF DIGITALIZATION OF INDICATORS OF INDIVIDUAL
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Abstract: In the article, using the language of the description of situations " attribute —name -value-unit of
measurement”. a mathematical model of digitization of indicators of individual consciousness of the individual is
developed. Cognitive analysis and modeling were carried out on the basis of the Inverse Model of the Principal
Component Analysis [11]. An illustrative example is given of giving names to 6 correlated indicators of individual
consciousness with given 4 latent factors of individual consciousness.
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MOJIEJIb IN®POBU3ALIMU MMOKA3ATEJEN MHIAUBUIY AJIbHOT'O CO3HAHUSA

Annomauun: B cmamve ¢ npumeneHueMm 53bIKA ONUCAHUSL CUMYAYUL «NOKA3AMelb— HAUMEHOBAHUEe—
3HAYEeHUe-eOUHUYA  UBMEPEHUSY. pPa3pabomana MameMamudeckas Mooelb yugposuzayuu nokazamenei
UHOUBUOYANILHO20 CO3HANUsL uHOusuda. Koenumuenoe amanuz u Mmooerupogamnue HnpPoBOOUNUCH HA OCHOGe
Obpamnou Moodenu  Inasueix Komnonemm. Ilpuseder unnrocmpamumsiti npumep  NPpUOAHUA HA38AHUL 6
KOPPENUPOBAHHbIM — NOKA3AMENAM  UHOUBUOYATIbHO20 —COZHAHUSL NpU  3A0aHHbIX 4 CcKpblmblx  ¢hakmopax
UHOUBUOYATLHO20 CO3HAHUS.

Knrwouegvle cnoea: ckpvimvie ¢hakmopul, npegvbiuiarouyue noOpo2 YMePeHHO20 NpPOsGLeHUsl (80CHpUAMUs
UHOUBUOOM) KOPPENUPOBAHHbBIE NOKAZAMENU UHOUBUOYATIbHO20 CO3HAHUS UHOUBUOA

BBenenne.

Ha wHmuBuaer 11000  CcTpaHBI — BIHAIOT
pa3sHOPOJHBIC (PAKTOPHI, BO3JCHCTYIOIIME HA €ro
[IOBEJICHUE, IPUHATUE PEIIECHUNA B IOBCEIHEBHOMN
JKU3HU, B OBITy, B OW3Hece, B MPOSBICHUIX
COITMATLHOM aKTUBHOCTH.

OOmiecTBeHHBII ~ TIporpecc  Bce  OBICTpee

H3MEHSEeT HHAWBUAYaJIEHOE CO3HaHHE. B
COLMANTBHBIX rpymmax CYIIECTBYIOT
MHOTOYHCIICHHbIE MapKepsl «CBOH-UyXOi»,

CBSI3aHHBIE C Pa3JCIbHBIM IIPOKUBAHUEM IIOACH Ha
KPaCUBBIX MalIMHAX» U OBbIJIa, KOTOPOE «HE JOJDKHO
CMETh CBOE€ CYXKJCHHE HMEThb». AHATOTHYHBIX
(haxTOpOB, CHUTyalMii TPOSBICHUS WIN OCYXICHHS
COLIMAJBHOTO PAacU3Ma BO BCEX €ro MPOSIBICHUSIX MBI
ysHaem dacto w3 CMU. TocymapcTBeHHBIE
NPOrpaMMMBI  MOJIEpHHM3AaLlMH  OOIIECTBEHHOTO
CO3HAHWS  aKTYalU3UpyIOT TmpobieMmy, 0cobo

MOJYEpPKUBAs, 4YTO «3aHATh MECTO B MepeaoBOi
TpyIIe, COXpaHsasd TPEKHIOI MOIETh CO3HAHHUS H
MBIILJIEHUS, HEBO3MOKHO» [1]. HoBble oTHOIIEHMS
«BIACTB-TPAXJAHCKOE OOIIECTBOY», MOJCPHHU3AINS
WHAWBUIYaIbHOTO H  OOIIECTBEHHOTO CO3HAHHUSA
AKTyaTH3HPYIOT BOIIPOCHI (bopmanuzamn
MIPEeIMETHOM 00JIaCTH «MHANBUAYAITFHOE CO3HAHHE,
paccMaTpuBaeMoi B JaHHOM cTaTbe. MBI cunTaeM He
JIOCTATOYBIMH OONHYUTENBHBIE COOOIICHUS, 3aMETKH
«OOpLOB € KOppYNLIMHEW», MOpaXKaroIuX HAc Kak
CBOMM pa3MaxoM, Tak W Hed(PPEeKTHBHOCTHIO,
HEBOJIGHO NPUHYKAAIOIIEH Hac K OECIIOKOHCTBY, K
CMHUpEHHIO, K TpeojojieHHto cTpaxa. K umHmuBHIY
(HampumMep, B mporiecce MEHEHKMEHTA MPEIIPUSITHS
rae ectb ACY «moniepKka NPUHSTUS PEIICHHN)
u3penKa  WIH 4acTo TIPUMEHSIOT MepBI
NPUHYKACHHS, BBIHY)KTAFOIIHAX WHIWBH]IA
npuberaTh K HEKOTOpOMY OOMaHy «B HWHTEpecax
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JIeTIa. CyiecTByIOT pa3HbIe CTII0COOBI nokasarenei.  Hampumep, B pabore  [10]

npoQHIaKTUKH, OOPBOBI C TaKMMHU MPOSIBICHUSMHU.
Ho oOmmuwmrensHBIt  3amop  OOpmoB  Bceraa
HAMpaBlieH Ha JIMYHOCTH, OHH BBI3BIBAIOT Y
WHIUBHIA CTPaX, CTPEMJICHHE OOMaHYTh «CHCTEMY
MEHEHDKMEHTA «shnaiy ondru-kondru-aldau-
korkytuy.

I'pynn  (akTopoB, KOTOPBHIX MOXHO Ha3BaTh
«TTIaBHBIMIY, OTPECISAIOIMMHI CYIIECTBYET OUYCHBb
MHOro. PaccMoTpuM Te (akTophl, KOTOpbHIE B
HocliefHee BpeMsi O0JIE3HEHHO BOCIIPUHUMAIOTCS Ha
OpITOBOM ypoBHE («Ha KyxHe»). Cpemum MHEHHI,
«IPOSICHSIOIINX)» Haury JCHCTBUTEIILHOCTD,
CYIIECTBYIOT TaKHe Kak «eclid OOor Jact, TO...»,
(OKM3Hb Halla - TeaTrp», «KPyroM OOMaH H ...»,
«...3aCTaBAT-HUKYZA HE JeHembCs». [laxke B 1M033uu
3By4aT  CJIOBa PO  YIpO3bl,  YCTpaIlICHH,
3alyruBaHus  «...0eccepAeuHbIX M Oe3YIIHBIX YTO
3anyrainm 4eM-TO TIOJICTPAHBD» (
https://www.inpearls.ru/). C TeneskpaHoB B CrO)eTax
(UIBMOB Pa3HOTO JKaHpa OTYETIHBO BHYIIAKOTCS
CYLIECTBOBaHUE HE CTOJBKO 100pa M 37a, HO M
«MCHEIDKMEHT» WX CIOCO00B TposiBieHHA. Ta win
WHas JIOKb BBIIAETCAd 3a MpaBay. 3aTPOHYTHIE
accOLMalliy, BEPOBaHMA, a TaKKe TEXHOJIOTHU
JOOCTIDKEHUsI  IeJlell HMCCIeNOBaHbl M JOCTYIIHBI
Hy4HOMY coobmecTBy[2-9].

AKTyallbHO MMETh MOJIEIH, PACKPBIBAIONINE B
TOW WIIM MHOH CTEIIeHH, CyTh COLMAIBHOTO SBJICHHS.
Crauuikom MaJio BCTPEYACTCSI MOTIBITOK
KOJIMYECTBEHHOTO M3MEPEHHS PaccMaTpUBAEMbIX
HIDKE (DAKTOPOB, MX B3aMMOCBSI3EH C M3MEPSIEMBIMU
COIMATLHBIMH, HKOHOMHYCCKUMH,
WHJMBUIYaTbHBIMI WM C IPYTHMH TIOKa3aTEISMH.
B  Tekcrax [2-9] wu3yuaroTCs ~ CMBICTIOBBIC,
CIlelMaNlbHbIe, U3MepseMble  (axropsl. IlInpoko

MpeACTaBJICHBI 3aBUCUMOCTH MCXKIY
MOJUTHYECKUMHU, SKOHOMHYECKHMH, COLUAIbHBIMH,
WHIUBHUIyallbHBIMM ~ CBOMCTBaMH,  (paKTOpamw,
COOBITHSIMU. Ho Majo pa3paboTok o
hopmanuzarmu [2-9].

PaCCMOTpI/IM JICTKO BOCIIPUHUMACMBIC
WHIUBUIOM  CKpbIThie  (aktopel.  Eme  pa3
MOTYEePKHEM -MBI yTBEpKIaeM, 4TO

paccMaTpuBaeMble (aKTOPHI SIBISIIOTCS OIHUMH W3
MHOTHX, HE SIBIIIIOTCS OMNPEACTSIOUIMMHU B KU3HHU
obmecTBa. byneM cuuTaTh HCTOUHUKOM TIPOSIBICHUI
3-x u3 4-X paccMarpuBacMbIX (DaKTOPOB HAIMUYHUC
TUCOAIAaHCOB  MEKIY BO3MOXHOCTSIMH U
MOTPEOHOCTSAMH,  MEXKIy  BO3MOKHOCTSIMH |
OTBETCTBEHHOCTHIO.

CkpbIThIC COIMAIbHO-)KOHOMUYECKHE
¢akTopsl

I3BeCTHO, YTO CYIIECTBYIOT CKPBITHIE (haKTOPBHI,
3HaYEHUs KOTOPBIX HE U3MEpPAIOTCSA, HO OHH
BBIUUCIIAIOTCS KaK 3HAYCHMs TEPEeMEHHBIX, PaBHBIX
JMHEHHBIM KOMOHMHAIMAM (PAKTHYECKH M3MEPSEMbIX

OpUMCHSEMbIC HAMU HHXKE TJIaBHbIE KOMIIOHCHTHI
(principal components) Ha3bIBalOT «CMBICIIOBBIMIY
(semantic variables). Cwmbicnt wux mepemaercs B
(pazax «crTatryc pomuTenely, «CpeaHss HIKOJbHAs
OlleHKa 3a YCTHylo peub». Jpyrue ¢passl,
Nepelarole HHbIE CMBICIIBI, IPUBE/ICHBI, HAIIPUMED,
B paborax [11-14]. Uwmcno Takmx Qpa3 paBHO
£=2,3,4. Hamm {<n riaBHbIC KOMIIOHEHTHI OyeM
UHTEPIIPETHPOBATh KaK TIJIABHBIE COACPIKATEIHEHO
UMEIOIINE OJKOHOMHMYECKHMH WJIM WMHOW CMBICK
(akTopel. MM moctaBEM B cOOTBETCTBHE [ Y—
nepeMeHHble. B Momenmu dHCIO Y-TIepeMEeHHBIX
rnojlaraéM  paBHBIM ~ 4YHCIy N U3MEpsIeMbIX
nokasaresnel (MpeACTaBICHHBIX B MOJISIH Yepe3 N Z—
MEPEMEHHBIC) pealbHOro O00BEeKTa, HO Oyaem
NpUIaBaTh HA3BaHUA TOJNBKO TEM Z-TIEPEMEHHBIM,
KOTOpbIE HWMEIOT Beca, IPEBBINIAIONINE IOPOT
«YMEPEHHOTO» MIPOSIBIICHHS (BoctpUATHS
UHIMBUIOM)  KOPPEJIHMPOBaHHBIX  IOKa3aTeseit
WHIIMBHUIyaJIbHOTO CO3HAHUSI UHIUBH/IA.

B Hamielt Mozmenu OyaeM y4HTHIBATH 3HAYCHHS
BecoB (=4 (GakToOpoB Ai,...,A4 (3HAUEHUS TONBKO { U3
N y-TiepeMeHHbIX), OyAeM OmpenensTh Ha3BaHHA,
3HAQUEHUS] N KOPPEIMPOBAHHBIX Z-TIEPEMEHHBIX
Z1,...,Zn. OTy 3agady CXeMaTHYHO H300pasuM Tak:
Av=>(Y1Y2,...,Y1) =>(Rmn,Cnn,Zmn). st aucieHHoro
MOJICTIMPOBAHUSI MATPHUIBI «BeCOB» Cpnn, MaTpPHIIBI
0e3pa3MepHBIX 3HAUCHUIl Z-TIEPEMEHHBIX Zmn OyIeM
npumensts OM T'K [11], anpoGupoBaHHasi B APYrUx
npeaMeTHBIX o0macTsx [12-14].

PazpaboTaeM  MaTeMaTH4ecKyld  MOJeEINb
muQpoBU3alMK  TIOKa3zaTeled  WHIMBHIYaJIbHOTO
CO3HaHHMs JUIst MIpEeAMETHOH obmactn
«HIuBUaYyansHOe cozHanue» (MC).

OnmHMM H3 TIPUMEpOB BBISABICHHS (AKTOPOB,
CKPBIBaEMbIX 3a H3MEpSeMbIMH [OKa3aTelsIMU B
IIKOJIE Y IIKOJBHUKOB W y POAUTENCH, SBISCTCS
npuMep, ONyONMKOBaHHBIA B crathe  [12].
KorHutHBHas Kapta HM  MOZENb  COLMAJIBHO-
9KOHOMHYECKHX (haKTOPOB KapbepHOH YCIEMIHOCTH
IIKOJIBHUKOB ~ MyHHIMIanbHex  mkon  CIIA
TIO3BOJIMIIN BBITSHYTH» COJCPIKATEIBHBINA BBIBOL U3
JaHHBIX.  OOOCHOBaHHOCTH  QopMalM3alUK B
OpeaqMeTHOW  oOnacTH  IOATBEpXKIACHA  JABYMS
¢bpasamu 17151 HaKTOPOB, MPUBOAUMBIX HibKe. Cxema

n300paXkaeTcst B BHJIC [IMI'K:
Zon=>(Rnn,Crn, Ann, Ymn). Eif cooTBeTCTBYeT mpsimast
CMBICIIOBast cxeMma: (CMbIC(Z1),..., CMBICI(Zp) =>

(cmbicn (Y1), cmbici(y?)), peann3oBaHHas B paboTe
[12]. Huxe ¢ nmpumenennem OM TI'K peanusoBana
CMBICIIOBasl cXeMa, 0OpaTHast K MPUBEICHHON BHIIIE:
(embict (Y1),  cmbica(y2))=>  (cmbica(zy),...,
CMBICII(Zn).

IIpu peamuzamuu OpsSMOM CMBICIOBOM CXEMBI
OBUTH pEIlICHBI 33]1auH TI0 BhIABIsICHUIO (=2 (akTopa
(mepBbie 2 cronmbua Marpuisl Ymn coaepxar m
3HAYEHUH Y-TIEPEMEHHBIX Y1,Y2), BIMSAIOMIMX Ha
Oyaymyro KapbepHYIO YCIEITHOCTh MIKOJbHUKA
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(menmeBo# conepKaTeNnbHbIN KpuTepuit). OcTambHBIC
n-£ cTon0IOB HE paccMaTpUBAIOTCS, UX JUCIIEPCHH
Malbl, WHTEPHPTHPYIOTCS KaK HECYIECTBEHHbIE
(akTopbl cucTeMbl. DiaeMeHThI criekTpa An=diag(A,
...,An), paBHBI gucrepcusM ¢akTopoB. Ho Mbl
paccMmarpuBaeM TOJIbKO CYIIECTBEHHBIE Ag,...,A¢, (=2.

Ho B mnpenmerHsIXx o0nactsix «paboTaroT»
pasHble IeneBble KpuTepud. [lostomy MBI Oynem
UCIIOJIb30BATh TOJBKO ()OpMaibHbIE YPaBHEHUS H3
mozenu (u3 [IM AT'K), Ho Oynem pemats 0OpaTHYIO
3aady K 3ajmaue, pemenHoit B OM ATK: (Yi,Y2,Ys,Ys)
=>Zmn. 31eCh Zmn -Tabnwma (MaTpuIa) pa3sMepHOCTH
M-Ha-N, TA€ N — YHCIO MOJCIUPYEMbIX HaMH
MOKa3aTeseH. Onu a7IeKBATHBI pearbHBIM
U3MEpSIeMbIM  TIOKa3aTeNsM,  XapaKTePU3YIOIIHUX
paccMmaTpuBaeMyro cucTeMy {«rpaBUIBHOY,
CIPUHYIATEIBHO», «C 0OMAHOMY, «IIOI CTPAXOM»}.
®dukcupoBaHHbIE 3HAUEHHS AUCIIEPCUIl OT 3HAUCHUI
atux 4 (akTopoB 0003HaUMM KaK  Ag,...,\s.
CoOTBETCTBYIOLIIIE ~ MapaMeTphl,  IIEPEMCHHBIEC,
yYpaBHEHHsI ~ OrpaHMYeHH, 1eneBas  QyHKUIUSL
paspaboranbl, onyosiaukoBansl B [11-14].

Jns peanuzauuu Hamied Mojenu HeoOXOIMMO
peammzoBate cxemy: (Ag,...,An) =>(Y1,Y2, VYa.Ya)
=>Zm. CyTb 3701 MOJenH - B BEIOOpE 4-X TJIaBHBIX
(akTopoB, ompenensOmMUAX M>N 3HaueHUH N>4
KOpPPENHPOBaHHBIX MOKA3aTeNleH, XapaKTepU3yOMNX
Hallly CUCTEMY {«IpaBUJIbHO», «IIPUHYAUTEIHHOY,
« oOMaHOM», «IOJ CTpaxom»}. B03MOXHO, YTO
Ka)XZIbI{ 3JIEMEHT Hallel CUCTEMbl XapaKTepHU3yeTcs
pasHBIMH  YHCIaMH  [OKa3aTeled,  HampuMmep,
N=5+9+7+4=25.

Paccmotpum cHcTeMY u3 YeThIpex
HEKOPPEIMPOBAHHBIX Y-TIEPEMEHHBIX Y1,Y2,Y3,Ys. VIM
B COOTBETCTBUE NOCTaBUM 4 (akTopa NpOsIBICHUI
WHIUBHUIYalbHOTO  CO3HAHUS, UX  MPOSBICHUA

HoJiaraeM HE3aBUCHUMBIMH. [NocraBum B
COOTBETCTBHE 3THM 4 HEH3MEpsieMBIM ITOKa3aTelsIM
(06001IeHHBIM (axropam) TEOpPETUYECKUE

CITydaiiHble BEITUYUHBI 5ﬂ§2!§3!§4' 3TO MO3BOJIUT

HaM  (opMannu3oBaTh IWHAMHUKY, B3aUMOCBS3H,
MpUCYIINE pEATbHBIM  3HAYCHWAM Hammx 4
(hakTopoB.

Bynem paccmaTpuBaTh O6e3pa3MepHbIC 3HAUCHUS
BCEX AHAIM3UPYEMBIX TEPEMEHHBIX, BKJIIOYas
TIepEeMEHHBIE Y1,Y2,Y3, Y4 U TIepeMEeHHBIE (Ha30BEM X
Z-TIEpEeMEHHBIE), oOpazyromue JIMHEWHbIE
KOMOMHAIMKA Y1=Z1C11+F...1ZnCn1, Y2=Z1C13t...+ZnCn3,
Y3=Z1C13+...+ZnCn3., Ya=Z1C14+...7ZnChs. 3HAUEHUS
OCTaJIbHBIX MOJIEIBHBIX (AKTOPOB Y-TIEPEMEHHBIX
Ys,...,¥n MOJICTTHPYIOTCS, ux 3HAYCHUS
YIOBJIETBOPSIOT  COOTHOLICHUAM Yi=Z1Cyjt...
+ZnChj,J=5,...,N, HO X MIHCIEPCHH IPEHEOPEKHMO
MaJbl M<Ag,...,An<Mo, TIpHYEM 3HAYCHUC Ao
YIOBIETBOPSET KPUTEPHIO TNPHUOIM3UTEIHHOTO
paBEHCTBAa HYJIIO JUCHEpCUH Y —TIepEeMEHHBIX

y5,. . .,yn.

DTO 03HAYAET C TOYKH 3pCHUA MaTEeMaTHICCKON

CTaTUCTUKHU PaBCHCTBO HYJIIO TMMapHbIX
KOO(PDHUIIMEHTOB  KOppeNsmud:  COrr(Z1,Y2)=c12=0,
corr(za,ys)=ci13=0, corr (z2,y3)=c23=0.

JlokazarensctBo (pakta o Tom, uyto Marpuma Ces
COOCTBEHHBIX BEKTOPOB SIBIIAETCS HECUMMETPHYHOM
KOPPENALUOHHON MaTpuIen k03 durreHToB
napHoi koppessauun (Y,Z)-IepeMEeHHBIX, UMEIOTCS B
[15-17].

Haxo:xnenne CMBICJIOB CKPBITBIX
COLMAILHO-9KOHOMHYECKHX (PaKTOPOB

IIepBelit (axrop (mampumep, «craryc
pOIUTENCH») WMEeT HaWOOJNBIIYIO TUCIIEPCHI0 Ap
[12]. CootBercTBytOIME €My 3HAuYeHUsI Oymem
BEIpa)KaTh yepe3 3HaUCHHA 1-0i Y-TIepeMeHHOH Y1 C
HanOOoJbIIeH N3MEHUYMBOCTBIO-UCTIEPCHEN A1. DTUM
MBI TIOATBEPIKIAEM, YTO Y-TIEpEMEHHas Y1 SBISETCS
¢akTopom Hambonbmed BaxHoctH. Ona (Y-
MEpEMEHHAsI) paBHA JMHEWHOW KOMOWMHAIWMU n Z-
MepEeMEHHBIX, CPEeAN KOTOPBIX TOJIBKO HEKOTOpbIE
(21,24) UMEIOT «OLIYTHUMBICY» Beca, a OCTAaJbHBIC —
MpeHeOpPe)KUMO  Majble, T.e. OOHYIsIEeMBIE IIpH
«ocMbIceHnn» ux Beca. Beca cip =-0.6548  zj cid=-
0.7014z;4 npuHamIeKAT HWHTEPBATY «3aMETHBIX)
Koppemsauuii. Bce 3HaueHms W3 3TOrO MHTEpBaa,
€CII OHH SIBJISIIOTCS KOA(QQUIIMEeHTaMH ypaBHEHUS,
Oymyr ydacTBOBaTh B IIpOLECCE HAXOXKACHHA
BBIIICHAWIEHHOIO CMBbICIA II€PEMEHHOU Yi.
beckoHeuHOE MHOKECTBO Iap BECOB U3 yKa3aHHOTO
MHTEpBala MNPHIagyT OJMH M TOT € CMBICI

[IEPEMEHHON Yi. Ecnu Y1=Z1C11t...+ZnCn,
Y2=Z1C13%...1ZnCn3, Y3=Z1C13*...7ZnCn3. TO
CMBICII(Y2)=C12XCMBICII(Z1) +Ca2 X CMBICTI(Z4). 3nech

MaTeMaTHYeCKOM MOIeNb BBIpaXkaeTcs depes Y-
MepeMeHHyI0 B Buje GyHKIMH Buaa yip=-0.6548z-
0.7014zis+&>. Cmpic HOBOI mepeMeHHOi No2 paBeH
CyMMe 3aBHCHMBIX MEX1y cOOOW CMBICIIOB: CMBICH |
U cMbIcl 2, TAe cMbIci(zZi) =«Omara MTaTHOTO
[IKOJIBHOTO [EPCOHANIa» H  CMBICI(Zia)=«CpemHsst
HIKOJIbHAsE OLIEHKAa 3a YCTHYIO pedb»  BBIPa3uM
(hpazot, cocrosuiee u3 2 YacTeu.
CcMbIci | =«CTUMYTHPOBAHHOE OTUIaTOM
(TPOM3BOUMON  TIKOJIOM)  @r1ussHuUe  IITATHBIX
yUHuTelell U CMBICH 2=«npogecconanivhoe 6rusiHue
YUUTENeH, OLEHUBIINX YCIIEBAeMOCTh YYCHHKOB B
Oamtax». DTUMHU (paszaMu MBI OMUCHIBACM IPYTHE
coObITHsI W (aKTBl W3 TOW JKE MHOTOCIOWHOM
MpoOIeMHOI 00NacTH, HO IPYrUMHU cloBaMu. U3
JUHCWHOW KOMOWHAIIMK — CYMMBI  CMBICJIOB,
hopMupyeM pe3yIbTUPYIOMINN CMBICIT CMBICT (Yi2)~-
0.6548*(cmbicn_1)-0.7014*(cmbica_2)=-0.6548

*(omiaTa MIKOJBHOTO TIEpCOHAJIa B pacdyere Ha
onHoro mkoibHUKA)-0.7014*(cpenHsist mIKOJbHAs
OIICHKa 3a YCTHyI peub) —»-1*(*(orutara
IIKOJIBHOTO TepcoHaja B pacyere Ha OJHOTO
IIKONBHUKA)- 1 *(cpeqHsiss MKOJBHAS OILEHKa 3a
YCTHYIO pedb). Tak Kak «oIutata OIKOJIBHOTO
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IepcoHajla B pacdyeTe Ha OAHOIO INKOJbHUKA» HE
MOJKET OBITh peain3oBaHa 0e3 BBICTABIICHHUS OIICHOK,
TO «OIUIATa» CIYKUT (POHOM JUIS BBICTABICHUS B
JKypHaJlaX «CpeJHed MIKOJBHON OLEHKH 3a YCTHYIO
peub». Ormpeznensoieii Gppas3oil ABIsIeTCS «CPEIHSST
IIKOJIbHAsI OLIEHKA 32 YCTHYIO peub». Tak kak l-as
4acTh — «OIUIaTa LIKOJIBHOTO IEepCOHala B pacueTe
Ha OJHOTO IIKOJIbHWK@», BIMSIET Ha 2-yI0 YacTh,
CIIOCOOCTBYET pealn3aludu COOBITUH — 33aMCHOB,
pe3ysIbTaTOM KOTOPBIX SIBISETCS IIOSIBICHHE B
JKypHajIaX CpeAHEH OLIEHKU, TO PEe3yIbTHPYIOUIUM
COOBITHEM SIBIISIETCS] «CPETHSS LIKOJbHAs OICHKA 3a
YCTHYIO p€Yb», W HallUMH LEJIEBBIMH (PaKTOpaMu
ABISIFOTCSL  (bakTOpBl  ydeHWKa, a He (akTopbl
poauTenei, 1 He (PAaKTOPHI IIKOJIBI, TO B KauyecTBE
Pe3yAbTUPYIOLIETO  CMBICHA y-TIepeMEeHHON  Y»
Ha3HAYaeM CMBICHT 2-OM YaCTH- «CPEIHSS IIKOIBbHAs
OIIEHKa 3a YCTHYIO peub». lIMeeM paBeHCTBO
cMbIc(y)= cMBICI_1+cmbIcT 2.

M5! chopMyIHpOBaIN CONEPKATEIBHBIA CMBICI
HOBOH Y-miepeMeHHOH Ne2: «CTHUMyIHpPOBaHHOE
3apIuIaTold  BIMSHHE IITATHBIX ~ Y4UTENEH -
poQecCHOHANOB, OILIEHUBIINX yCIEBaeMOCTh
YYCHHUKOB B Oammax». Mbl HCIOJIB30BaIM 3HAYCHUS
«0ayuloB»,  TPUIUCHIBAEMBIX ~ 3HAYEHHsIM  Z-
nepemenHoii Ne4. Ilpm wWCHONB30BaHUM  JPYroi
MEPEMEHHOMN C APYrol eIUHULIEH M3MEPEHUs CMBICIT
z-nepemenHoi Ne4 nmepenmaBancs Obl  JAPYTUMH
(dpazamu. KopoTko cMbICT HOBOH Y-TiepeMeHHO# No2
3BYYHT TaK: «CpPeIHSS IIKOJbHAs OL[EHKAa 3a YCTHYIO

peun».

Orot (axrop YCIEIIHOM Kapbepbl
«U3MEpEHHAas MIOCPEICTBOM BBIYUCIICHHBIX
3HaYeHUN y-nepemMeHHONH Ne2 y, COOEpKUT
%2=1.3953/6)*100%=0.23255*100% =23.255%

nHPOPMAIIMU, TIONYyIUBUICH KOHKPETHBIH CMBICI
[12]. B uTore 43%+23.255%=83.485%
uHpOpPMAIMKM  MpPEBpalieHbl B KOHKPETHBIC
«uU(pOBHIC» 3HAHUS.

OnbiT, TPUOOPETEHHBIH B 3TOM IMpUMEpE, B
JIPYrUX TPEIMETHBIX 00JIAaCTIX MPHUTOJCH U B HAIIIEM
paccmarpuBaemMoM ciydae. CriepBa paccMOTpUM
COLIMANIBHO-9KOHOMUYECKHE  (AKTOpBI, 3aTeM -
(haxTOphl MHIMBHIYalIbHOTO CO3HaHUS TepMuH
«TJIaBHAsE KOMIIOHEHTa» OTHOCHUTCS MPSIMOW MOJEIH
aHanu3a TJaBHBIX KOMOOHeHT (principal component
analysis [18]).

I'naBHbIe CKPBITHIE (l)aKTOpl:.I UHIUBUAYAJIBHOT0
CO3HAHUSA

PaccMoTpuM oaMH W3 TPOCTBIX IPHMEPOB
MO/JIEITMPOBAHNS, Harpumep, 4 CKPBITBIX
0000IIIEHHBIX (daxTopoB HHINBUAYaIBHOTO
CO3HaHMS, KOTOpBIE CYIIECTBEHHO BIHSIOT Ha
WHIWBUADBI, HE TMOJABCPIKCHHBIC BJIUSHUIO
COIMAJILHOTO pacu3Ma, B obmiectBe. HazoBem mx
o6o6mrenno (shnaiy ondru, kondru, aldau, korkytu).
B Ka3axCkos3pIYHOM cpele 3T TEPMUHBI JIETKO

BOCIIPUHMAIOTCS W acCOLUHPYIOTCS OJHO3HAYHO.
Bompocsl CIIOBECHOTO BBIPAXKEHHUSI M BOCIPHSTHS
(pa3 croxHB, MO0 KaXKIBIH S3BIK «II0 CBOEMY
XOpOoI», MBI HE NpETeHAyeM HHM Ha MOJHOTY HX
0XBarTa, HU Ha OKOHYATENLHOCTh BBIBOJIOB. [lepeBon
Ha PYCCKUH SI3BIK HE CMOXXET OTPAa3HUTh YKa3aHHBIX
accolMaInii, MaXe CKPYIYJIC3HbIH MOI00p CIOB HE
cMoxer momoub. «llpaBunbpHee Oyner Tak...» -
yacTo 3By4amme ¢pasel npu Juckyccusx.  Ho
ceraeM XOThb IUIOXOH, HO TepeBoi. DTOH deTBepKe
CJIOB COOTBETCTBYIOT Ha PYCCKOM SI3BIKE CIJIOBA «IIO
npaBfe (MPaBIIBHO) TIOCTYIIATEY, KIIPHUHYAUTH K...»,
«0OMaHyTb, YTOOBI. .. », «CTPaxy HarHathb...».

ITycth Ai/m, ..., An/N — Beca HammMX GakTOPOB, T
9NIEMEHTHl ~ CYMMBI  TIOMYMHSIOTCS  YCJIOBHIO
HOPMHUPOBKH Ai/n+...+An/n=1 mis pukcaumu B %-ax
JOMM  KaXIOTo  ciaraeMoro.  Msl  BbIIIE
3aukcupoBamu {=4<n. Yucno N HakTopoB IOIKHO
ObITh Oouyiblie 4ywmcna { CKPBITBIX 000OMIEHHBIX
(haKTOPOB, CMBICIIBI KOTOPBIX CUNTAEM H3BECTHBIMH.
IToka wmbr paccmotpenn (=4 Ttakux QakTopos.
OJEeMEHTBI Ai,...,An, YAOBJIETBOPSIOIINE YCIOBHIO
M+...Hha=fs*n, rae f4— gonst cymmBl 4-X 3IE€MEHTOB
Al,...,As B CyMMe N D3JEMEHTOB A1t...TAn=N.
OJNeMEeHTBl  A1,...,An SBISIFOTCS IIapaMeTpamMH W3
apyroit momenu [11]. OHM SIBISIFOTCS 3JE€MEHTaMU
cektpa Ann=diag(As,...,An). [anee B oTimyme oOT
mogenn w3 [12] cmextp  Am=diag(As,...,An)
HEM3BECTHOM  KOPPENSIMOHHONH  Marpuisl  Rnn
HA3HAYHM BXOJIHBIM 00bekToM OM T'K: Apy=>(COpp,
R(E)nn,Y(t)m'n,z(t’ﬁ)m,n), tzl,...kt, Ezl,...,kﬁ. 9HeMeHTLI
Ron, Cony Ann, Ymn npsaMoit MOJIEITH IJIaBHBIX
kommoneHT (IIM  TK)  Zmn=>(Rnn,Cnn,Amn, Ymn),
npuMeHsieMble B Moxenu u3 [12], moryr ObITh
3NIeMEHTaMHU U OM I'K. A-BbIOOpKA
Z00n =Y O, CtOT MoJleupyeTcss B Haeif
Mojenu IudpoBuzanuu (OUUPPOBKH) MOKa3aTeeH
WHIUBUAYAIBHOTO co3HaHus. HTepecHble CBOICTBA
naHHo# A-BeiOopku mokaszanbl B [11,19]. Tlpumep
npumenenns [IM T'K [12] momoxer yuTaTento
noHATh aetanu npumeHenuss OM I'K B uznaraemoit
Mozend. B atux wmogemsx npumensercs (H-Z)-
MOJIENIb, JOCTaTOYHO YyIAdyHO TIPHMEHSBIIASACS B
JPYTUX MPeAMETHBIX oOmacTsx [11-17].

PaccMoTpuM Hamry cHCTEMy W3 YETBIpEX
¢axropoB. MM cootBeTcTBYIOT 4 Y-TIepeMEHHbIC
Y1,¥2,Y3,Ys, 3Ha4CHUs  KOTOPBIX MBI  Oyzem
MOJENUpPOBaTh HIbKe. UUCIIO 3HaUeHUN B KaXJI0# U3
4-x y-TiepeMEHHBIX paBHO M>N, COOTBETCTBYET
Marpuna  coOcTBeHHBIX  BeKTOpoB  Ces={Cij}.
Marpunie Ces COOTBETCTBYET MaTpUlla BECOB
C%e.={c?%}, [12-15] i=1,...,6; j=1,...,6. DneMeHTHI
Cij paBHBI KO3 duIeHTaM Koppemsuuu Cij=Corr(Y;,zj)
MEKAY i-OH Y-TIepEMEHHOU M j-Oi Z—TIEpEMEHHOM.
3HaueHne Kod(QQUIMEHTa MNapHOH KOpPPEIALUH
MEXIy [IOBYMS  Z-TIEPEMEHHBIMH  Iij=CoIT(Z;,Zj)
SBISIETCSI KOHCTaHTOH (KO3 QUIIMEHTOM) JTHHEHHOH
CBSI3U MEXKJIY 3HAYCHUSIMH  JBYX Z—TI€PEMEHHBIX
[11,15]: z=rij<zxj, k=1,...,m,i=1,....,n, j=L,...,n. Tak
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Kak CjTCjzl,Cj:(Clj,. . .,an)T, C21j+. . .,+Cznj:1, TO
3HayeHMs uucend CZj,....Cny B CyMMe paBHBIX |,
SIBIIIOTCSL BECaMHU TPH 3HAYEHHUSIX Z—TIEPEMEHHBIX
Z1,...,Zn. Humxe B kpurepusx 1,2,3 ucnomnwssyercs
CTEIIeHb KOPPEIHPOBAaHHOCTH cii=corr(vi,zj),
IIPEBBILIAIOIN I HOPOrOBOE 3HaYeHHE, a
crienuanicTaM 10 WHAWBHIYaJIbHOMY CO3HAHHIO
Oojee MpwWBBIYEH TepMUH «Becy. [loaToMy Bcromy
HIDKe 3HadeHue Ci=Corr(yi,zj) Oyaem Ha3bBaTh
«BEC», a 3HaUYEHHUE C%j — Bec i-0if Z-TlepeMeHHOi Zi.

BBenem nmpaBmia, BBIp@KEHHBIE YCIOBHBIM
omeparopom Buma: ECJIM... TO ..., KOTOpHIH
CJIOBECHO U KOHKPETHO BbIpa3uM B Buze Ilpasun 0,1,
2. Cmbica uncen M , A2 A3 ¥ Aq4 Tpu N=6 Oymer
TIPOSICHATHCS HIDKE TI0 Mepe U3JI0KCHUS.

Mpasuio 0. Ecau M>1, A >1, Az >1, A4 >1, TO
HeoOXoMMO — aHamu3upoBath l-pie 4 cTonbma
Matpuibl  coOcTBeHHBIX  BekTopoB  Ces={Cij}-
Martprne Ces COOTBETCTBYST MaTpHIla BECOB
Czsa.:{Czij}, i=1,...,6; j=1,...,6.

IIpaBuiol. B CyMMY Cl1araeMalx
Vit=ZitC1j+Zipcojt. ..+ ZinCnj, i=1,...,m, j=1, BKIMIOYATH
TOJIBKO TO cjaraéMoe, B KOTOPOM  3Ha4yeHue Z—
MEPEMEHHON HWMeEeT 3HAYMMBII BEC, T.€. «BECH
JIOJDKEH YIOBJIETBOPSITH KPHUTEPHIO
| cij | >const(1)=0.48, ecrm j=1.

IIpaBuio 2. B cymmy cnaraeMeIX yip= ZiiCi2
+Zi2 €22 + ... +ZinCn2, i=1,...,M, BKIIOYATH TOILKO TO
claraeMoe, B KOTOPOM  3HAa4YCHHE Z-TIepEeMEHHOM
UMeeT 3HAuMMBIH BeC, T.e. «BEC»  JIOJDKEH
YIOBIETBOPSTL  KpuTephio | cij | >const(j)=0.65,
eciu j=2.

IpaBuio3. B CyMMy CcllaraeMbIxX
Vis=ZitC1j+ZipCojt ...+ ZinCnj, i=1,...,m, j=3, BKIIOYATH
TOJIKO TO cjaraeMoe, B KOTOPOM  3HAa4yeHUe Z—
MEpEeMEHHON WMeEeT 3HAYMMBI BeC, T.. «BECY
JIOJIKEH YIOBJIETBOPSITH KPUTEPHIO
| cij | >const(3)=0.48, ecrm j=3.

IIpaBuio 4. B cymmy cnaraeMeIX yis=ZiiCi4 +Zi2
Co4 +...¥Zin Cna, I=1,...,M, BKIIOYATh TONBKO TO
claraeMoe, B KOTOPOM  3HAa4YCHHE Z-TIEPEMEHHOM
UMeeT 3HauYuMMBIH BeC, T.€. «BEC» JIOJDKEH
YIOBIETBOPSTH KpuTepHIio | cij | >const(4)=0.65.

MaremaTHuecKoil MOJIETIbI0 HOBBIX CMBICIIOBBIX
MEPEMEHHBIX SBIISAIOTCS (QYHKIMH BUAA Y ij=Zi1 Cij +
ZioCoj +...+ZinCnj, I=1,...,M, KOTOpPBIC OMPEICIAIOTCSI
HCIIOJIb3YyeMOW TeopeTudeckoir mMozaensio [18]: TIM
'K —xak Meroja BbIYHCIEHUS €IMHCTBEHHOU
MaTpumbl  Ymn, COCTOSIIEH W3 M  3HAYCHUH
HEKOPPETHPOBAHHBIX N y-  TEPEMEHHBIX  C
OTPaHMYEHHSMH Ha Beca Cif? +Cot ...+cn?=1l, Ha
KOMIIOHEHTEl COOCTBEHHBIX BEKTOPOB: Ci11 Ck1 +
... Feneki =0, j£1, k=1,...,n.

[Ipu oOBsicCHEHWH, TPUCBOCHWU HA3BaHUA Z-
NepeMEeHHOI MCIOIb3yeM IPaBHIIO, A€ OLTYTUMOCTD
BJIMSHUSI Z-TIEPEMEHHOH BBIPaXKaeTCs MOPOTOBBIM
3HAUYCHHEM Beca |ij | >c(j),ke{l,...,n} ms j-oit y—
nepemenHoii, j=1,...,0. X mpuMeHseM K JAHHBIM O
mporeccax 00ydeHHS IIKOJIFHAKOB B

MyHUIIUNATBHBIX mKoxax CIIIA. B cootBercTBHU C
Halle Menbl0 «4TO-TO YBHJETh B JNaHHBIX» B [20]
HCIIOJIb30BaH «KOTHUTHBHBIHA TOJX0] B
MO/JIEIMPOBAaHNN, OPHUEHTHPOBAHHBIA Ha TO, YTOOBI
aKTHBHU3HMPOBATh  WHTEIUICKTyaJIbHBIE  MPOLIECCHI
uccienosarens (CyObekra) M I[IOMOYb €My
3aUKCUPOBATh CBOC TMPEJACTABICHUE MPOOIECMHOMN
CUTyallun B BUae  (QOpPMaIbHON  MOJIENmm».
Metononorus moaenupoanus B [20] ocHoBaHa Ha
MOOenuposaHuu  CyObeKmuenvlx — npeocmagieHull
9KCnepmo8 o0 cumyayuu W BKIIOYAeT MOJIENb
NpPEACTABICHUS]  3HAHMH  JKCIepTa B BHIC
OPHEHTHPOBAaHHOTO oprpada (KOTHUTHBHOW KapThl
[(Z,Y),C]l, toe (Zmn,Ymn=ZmCm) — MHOXECTBO
(akTopoB (N Z- U N y-iepeMeHHBIX) cuTyauud, Cpn-
MHOKECTBO M3MEPEHHUI N? MPUYHHHO-CIIEACTBEHHBIX
OTHOIIEHUH MeXIy (aKkTopaMH CHUTyaluu). 31ech
ke wucnonbdyem omepatop MU k 2 ¢akram, 3
npaBuiaM. Hama ananmsupyemas Tabnuma gncen Ceg
yMeHbIIaeTcst A0 2 cToji0IoB, T.e. aHAIU3UPYEM
ToJbKO 2 croinbua ee :Cpp.

Ecnu  BeIpaxaTbCst TPOCTBIM  S3BIKOM, TO
3Ha4YeHHE Y-TICPEMEHHOH Yij paBHO 3HAYEHHIO Zi1 U
BEC ITOI MEPEMEHHOM PaBeH Cij. HAIIPUMED, B HALLIEM
npuMepe (cM.HIDKE Ces)
vi1=2i2(0.1790)+2i3(0.4803)+...+2is(0.48 16). U3 stux
BECOB MBI paccMaTpHBaeM TOJBKO 3HAYUMEIE, T.C.
paccmarpuBaeM Te Beca, a0COJIIOTHOE 3HAueHHE
KoToporo Ooxpmie 0.48. DTO MO3BOIUT HAM HWMETH
JITI0 TOJIBKO C TEMH BECaMd M C Ha3BaHUSMHU Z—
MEPEMEHHBIX, KOTOpbIE 3HauMMbl. OCTanbHBIE Beca
MBI OOHYJISIEM IIpH HHTEPHpPETalMd — MX BKJIaJ B
3HaYeHHE Z-TiepeMeHHO (¢ HoMmepamu 1 u 4)
CUMTAEM MaJbIM. 31eCh MBI NMPUMEHWIN TPABUIIO:
| Cij | >0.48. Hwxke ybeaumcsi, 4TO TaKUX BECOB B 1-
0ll Y-niepeMeHHOH 4, uX HoMepa paBHHI 2,3,5,6. A BO
BTOPOIL: C12 U Ca.

JJis HarMAOHOCTH MBI IOCTPOWIIH Tpad CBA3EH
[12] wmexnmy opHoW — Yy-mepeMeHHOW W Z-
MEPEMEHHBIMY, 3HAYMMO BIMSIOIMMH Ha 3Ty Y-
nepemennyro. s dakrta 1: A1 =3.6258, HazHauNM
moporoBoe 3HadeHue c(1), ero 3HadeHHe Mojaraem
(cyOopexTuBHO) paBHBIM 0.48.

Msbr  koHcTpyupoBanu [12] BeIBOABI TO 3
npasuiaMm, mo @akry 1. C npuMeHeHNEM TPHYUHHO-
CJIC/ICTBEHHOH 3aBHCUMOCTH B BU/Ie PYHKLIUH

Yij = Zit ¢1j t Zip C2j T ... Zin Cn1, i=1,...,m,
=12, (mpu j =1 umeem y 1= 0.4803 z;;+0.4982z;3
+0.4805z;s +0.4816zjg+€1), rae HEKOTOPHIE U3
COBOKYITHOCTH M3MEPEHHBIX (B UHCIIAX) BO3ACHCTBHUIH
(cj1,c2j 5..-,¢ n)T Ha 1-yr0 HOBYIO NEpEMEHHYIO
CHCTEMHI (10 CBOeMY KpHuTepHio) ooHymsieM [20]. B
ee (opMysie IPUCYTCTBYIOT TOJIBKO T€ IEPEMEHHbIE
Zik, KOTOpBIE HMEIOT HEHYJIEBble Beca C kj #0,
BBIp@KAIOLINE OTHOIIGHHS MeXay (aKropamu
cutyanuu. 3pech (=2, ubo 2A,=1.3953>1 mo
KPUTEPUIO Kaiizepa-.Jlukmana. Ham BbIOOp
KPHUTEpUsl CBS3aH C Hallled BO3MOXXHOCTBIO MPUAATH
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CMBICIIBI JIByM  JOMHHHUPYIOIIAM 110 BEIHYNHE
JIICTIEPCHU y—TICPEMEHHBIM.

B  y-mepemennoit Nel ¢ Hambospmiei
BapualeNlbHOCThI0, paBHOW A1=3.6258, moporosoe
3HaueHue c(1) momaraeM (cyobekTuBHO) paBHBIM 0.4
[20]. Toraa 3HA4Y€HUS Cki MO MOJIYJIO MPEBBILIAIOT
noporoBoe 3HadeHue c(1)=0.48, cOOTBETCTBEHHO
Tombko 4 (M3 6) Z-TIepeMEHHBIX C HOMEpaMu
k=2,3,5,6. OHH OKa3bIBAIOT «OLIYTUMOE» BIIHUSHHE
Ha  y-mepeMeHHyro Nel (B TOM  umcie
NPEUMYLIECTBEHHO  OOECIIEUMBAIOT  JTUCIIEPCHIO
A=3.6258 -HauOoJbIIyI0  WH(POPMATHBHOCTb,
MPOTIOPLMOHANBHYIO  HCHEPCHU)  TIOCPEICTBOM
«BECOB)» C21=+0.4803,c3:=+0.4982,c5:=+0.4805,
Ce1=+ 0.4816 .

Ananorn4Ho BBeZieM (GakThl W TIpaBWia IS
HOBOM mepemenHoir Ne2. Oprpadel, ecnmu uX
n300pa3uTh Ha PpHCYHKE, MPHHAUIE)KAT OJHOMN
MHOTOCJIOHHON mpoOiemHolt oOmactu. Hyrm (c
«BecaMW» CO 3HAKOM “MHHYC”) oprpada HMErT
MPOTUBOIIOJIOXKHOE HAlpaBleHHe, 4eM Jyrd (c
«BecaMm» CO 3HAKOM “TUTIOC”) oprpada Ha PHCYHKE
1 [12]. Jst 2-oit y-TIepeMEeHHO N c
BapHa0eNbHOCTRIO, paBHOW A»=1.3953, momaraem
CyOBEKTHBHO NOpOroBoe 3HaueHHne c(2) Ha Beca
COOTBETCTBYIOIIIUM YMEPEHHOW CBSI3M M PaBHBIM IO
Mosyio 0.65, n6o npu k=1 u k=4 3HAYECHUS C12 U C42
MO0 MOJIYNIO IPEBBIIIAIOT MOPOrOBOE 3HAYCHUE
¢(2)=0.65. CnenoBarenpbHO, TOJIBKO 2  Z—
NepeMEHHbIE, XapaKTepU3yIOT BIHMSHUE IIKOJBI H
yuuTeneii Ha 2-yl0 y- TmepeMeHHyl. Tak Z-
nepeMeHHasl ImKoJa (c HOMEpoM K=1) OKa3bIBaeT
OIYyTUMOE BIIMSHHE IMOCPEICTBOM «Beca» Cio= -
0.6548 Ha 2-y10 HOBYI0O NEPEMEHHYIO - «CPEIHSSA
OIICHKA 3a YCTHYIO Peuyb B INKOJE O6-KJIACCHUKOBY,
BBICTaBJICHHYIO OTIJIaYMBAEMBIMH LIKOJIOH
YUUTEISIMU («B pacueTe Ha OJHOTO IIKOJIBLHHKA).
CpenHss WIKOJIbHAs OIGHKAa 3a YCTHYIO pedb
IIKOJIbHYKA, BBICTABJICHHAS OIIAYCHHBIMH HIKOJIOM
YUYHTeIAMH OKa3blBaeT OLIyTUMOE BIUsHUE (B
HalpaBJeHUH, MPOTUBOIOJIOKHOM, 4YeM B HOBOI
nepemerHoit Nel) mocpezacrsom Beca Cap= - 0.7014.
st HoBOWM  mepemeHHod  Ne2  aHaNOrM4HO
BBIIIEH3JI0)KEHHOMY ~ MOHUMAETCsS  COBOKYITHOCTb
BCEX MpPsMBIX BJIMSHHM BecoB Co , k=14,
ynoBiueTBopstomux [TpaBmity 2 «ouyTuMocTi»: | Ckj
| >c(2).

CkpbITbIE (akTopsl MHIMBHAYAJBLHOIO
CO3HAHUS

WnauBuayansHOE CO3HAHHWE €CTh OTPaKCHHE
OOIIECTBEHHOTO OBITHS  OTACABHBIM  YEJIOBEKOM
gepe3 Mpu3My KOHKPETHBIX YCIOBHM €ro KU3HU H
€ro ICHXOJIOTHYECKUX OCOOCHHOCTEH. DTO 3HAYMT,
YTO B CO3HAHWU MHIMBHA COCYIIECTBYIOT (B OJHHUX
ciy4asiX TapMOHUYHO COYETAsICh APYT C IPYrOM, a B
JAPYrux-HaxoJasCb B AHTAarOHUCTUYCCKUX
MPOTHBOPEUHAX) paslMYHBIE JyXOBHBIC ILIACTEHI,

BEpOBaHUS Jpyrue sneMeHThl. HWHmuBHayaspHOE
CO3HaHHKE-CBOCOOPA3HBIA CIUIaB o0rero,
0COOCHHOTO ¥ €ANHUYHOTO B CO3HAHUH JINYHOCTH.

Hame oObsicHeHue (GakToB © TpaBWIl Ui
Moyl u3BieueHuss 3HaHud OC W3 NaHHBIX -
COBOKYITHOCTh CMBICIIOB,  ITOJUUHSIIOLINXCS
npaBuwiam it UQPoBbIX (AKTOB, B TOM YHUCIE
BBIYHCIIEHHBIX C IIPUMEHEHHEM TNIPSIMON M 0OpaTHOM
Mozeneil rnaBHeIXx KommoHeHT [11,18]. Taxomy
«OCMBICIICHHIO» MOJBEPTaloTCs CaMH JIIEMEHTHl —
matpuisl A, C, Y stoit Teopun [12].

YeTsIpe II1aBHBIE KOMIIOHEHTBI: 0003HAYMM HX

Y1,¥2,Y3,Y4, rojiaraeM MOJIETTHHO
HEKOPPETHPOBAHHBIMH, a COOTBETCTBYIOIIUE MM
(haxTOpEI WHMBHIYaJIbHOTO CO3HaHUsA

HC3aBUCHUMBIMMU. HOCTaBI/IM B COOTBETCTBHUEC OTUM 4
HE UW3MEpsIeMBIM TIOKa3aTelsiM  (0OOOICHHBIM
MaTeMaTHYECKUM (hakTopam) TEOPETUICCKUE

Cly4alHble  BEJIMYUHBI 51' ij , 53 , f - SHaYeHHs

MoKa3aTened HMHAWBUIYaIbHOTO CO3HAaHMS HMMEIOT
pasmepHocTH. VX WAEHTH(UKAMIO TPOBEIEM B
JpYroi CTaThe.

Hannumne enuHuIpl M3MepeHus: He yIOOHO NpH
JICTICHUM WA YMHOXXEHHMH 2-X BEJIWYHMH pasHbIX
pasMmepHocTeld. HanpuMep, 3Hau€HUIO BETUYHUHBI X,
paBHOH IIPOU3BEACHUIO:
x=6rax104enoBek\7TpakTOpoB x1ra HEBO3MOXHO
Ha3Ha4YWTh Ha3BaHue. Jlydymme wMeTp neno c
0e3pa3MEpHBIMU  BEIHYMHOM THma x=6x10\7x1.
PesynbTHpyrolee i-oe 3HaUeHHe j-T0 nokazatens Xj
paBHO cymme 2-x cmaraembix: X’j =ZiSi+X[P
=1,...,n, i=l,...m, W WMeeT KOHKPETHYIO
pasmepHocTb. [lepemennas emuunna Zij=(X%j-XP)/s;
OYHIIEHa OT  Ppa3MEpHOCTH, OHa  SBIIAETCA
CTaHAApTU30BaHHOM mepeMeHHOW. MopaenupoBaHue
Z-IIEPEMEHHOM HE3aBUCHUMO OT  cpeiHed XP u
JMCTIEPCHH S TIO3BOJISIET  NIPHAATh CyMMeE 2-X
cmaraembix: X% =Zisitx® , j=1,...,n, i=1,...,m,
3apaHee 3aJaHHbIC CBOMCTBA: cpenHee
apuMeTHyeckoe 3HauyeHue j-oii  X°-mepeMeHHOM
paBHO XPj, UCTIepCHs j-0if X— MepeMeHHol paBHa S5.
MonenbHbIE  Z-TIEpEeMEHHBIE  TO3BOJSIIOT  HaM
(dhopManu3oBaTh NTMHAMHUKY U3MCHCHUN 3HAYCHUH Z-
MEPEeMEHHBIX, HMX B3aHNMOCBA3HM. A B3aHMOCBSI3H
MEXAY napamu Z-TIepEMEHHBIX-BBIOOPOYHBIE
KOA(QQUINEHTH KOPPESIIHH, CMOICIUPOBATh B
TOYHOCTH  PaBHBIMH  33JlaHHBIM  3HAYCHUSM.
[TocnenHue 3Ha4eHUS MOTYT OBITH TAKUMH, KaKHUMH
OHM SIBJIAIOTCSL Yy  pealbHbIX 3HAuYeHWH  Z-
IEPEMEHHBIX, JIMHEWHble KOMOHMHALUM KOTOPBIX
oOpaszyror Hamm 4 Y-TlepeMEHHbIC  Y1,Y2,Y3,Ya.
Ilocne oxoH4aHWEe JTama MOJAEIMPOBAHUSA MBI
MPUCBOUM EAWHMIBI H3MEPEHHUS KaXKIOMYy H3 Z-
NEepeMEHHbIX, Beca INPH  KOTOPBIX  HMMEIOT
aOCOJIIOTHBIE 3HA4YEHHs, IPEBBIIIAIOIINE TOPOrOBbIE
smauenns c(j), j=1,2,3,4.
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AJiroputm MO/eJIUPOBAHUSA 3HAYeHU I
NMoKa3aTeseil MHIMBUIYAJIbHOIO COBHAHMA

Anroput™ coctouT u3 4 maros. Ha 0-om mare,
ecii >4, B gomnojiHeHne K 4 cOOCTBEHHBIM YMCIIaM
MOJIENIpYeM HEJJOMUHHPYIOLIHE 3JIEMEHTBI.

Janee, uMes IMOJIHBIIL CHEKTp pealnzyem
mogaens C.P.Chalmers-a[5]: An=>(C¥nn,ROp), n=4,
t=1,...k;, U3 k¢ mryk marpum C©p,  Becos
oTOMpaeM TOJBKO T€ MATPHUIBI, Yy KOTOPBIX
BBIJICJICHHBIC DJIEMEHTHI YJAOBJIETBOPSIOT KPHTEPHIO
2. Tlomyyaem ypaBHEHHsI JUIs  TEPEMEHHBIX
Y1,¥2,Y3,Y4:

Yit=Zi1C11F...+Zi4Ca1,Yi2=Zi1C12+. .. +ZisCs2,
Vi3=Zi1C13t... T+ ZisCa3., Yia=Zi1C14t...1ZisCss i=1 IO 1 1

OOpatHas crnekrpanbHas 3amgada (OC3[11]):
Amn=>(COnn, RO, =1,.. . ke, peaTum3yromas
anroput™ u3 padoter [21]. B dopmymupoke OC3
MPUMEHSIETCS. TEOMETPHUYECKUH OOBEKT-KOHYC, B
[C3-runepammunconn. Ormuumne IIC3 or OC3 B
ToM, 4to B OC3 MOAENUpYIOTCs i-ble KOMIOHEHTHI
(i=1,...,n) Bcex n COOCTBEHHHIX BEKTOPOB, T.C.
Mozaenupyrress  ¢tpoku  ¢i=(Ciy,...,Cin), =1,... ,n,
Mmarpuibl Cnn (oHH wMeroT Homep (=1,....K¢<o0).
KoMITOHEHTBI BEKTOP-CTPOKH €i. HHTEPIIPETUPYIOTCS
KaKk KOOpJMHATBI N TOYeK Ha OJHOW (M3
OeckoHevHOTO yKcna) obpasymwoeil konyca Knn[21].
B nmnpoekuuum Ha TJIOCKOCTb, MNEPHEHIUKYISPHYIO
OCHOBAaHHUIO KOHYca (Ha TIJIOCKOCTh, HPOXOISIILYIO
yepes BEPIINHY KOHYycCa MIEPIEHIUKYIIAPHO
OCHOBaHHMIO KoHyca). [Ipm 53ToM Ha O0OKOBOH
MOBEPXHOCTU KOHYCa IOJIy4aloTCst 2 MpsMble - 2
obpasyromux konyca. Ilo Jlemme wu3 [21] yron
MEXIy HUMH paBeH m/2. 3a ogHO oOpalieHue K
nporpamme CORMAT [22] JIropuT™Ma
MOJICIIUPYIOTCS 1 00pa3yIoInuX KOHYCa, & Ha KaKI0H
oOpasyromieli ~ MOJENUPYIOTCS N TOY4eK  C
KoOpauHaTamu Cit,...,Cin, i=1,...,N. U3 a1HX n? umcen
obpasyercs mozenbHas Matpunia Cg,y KoTopoit MbI
aHAM3UPYeM TOJIBKO 4 mepBhIX croibia. 13 mMarpun

C%s ¢ Homepom (=1, ... k(<oo, ecmu Mbl
moxenupyeM K¢=200 matpur; COy,. Ee j-blif cTonGerr
MHTEpPIPETHPYETCS KaK BEKTOP-CTOJI0EI]
COOCTBEHHOTO BEKTODA, 3aBUCSIIETO oT
cobctenHoro  umcaa  Aj =10, CjAeeC']

=1,¢i=(Cj,...,.Cn))",  j=1,...,6. Dtm  paBeHcrBa
HOKA3bIBAIOT  3aBHCHMOCTb =IO  COOCTBEHHOIO
BEKTOpa (BEKTOpa «BECOB») OT BCEX COOCTBEHHBIX
YUCeJI. B OC3:Ann:>(C(E)nn,R(E)nn), 221 bee .,kf,,
kommbioTepHylo mporpammy CORMAP  pemenus
koTopoit Mbl mpumensiem (k¢=200), MomenupyroTcs
HE N KOMIIOHEHT j-BIX COOCTBEHHBIX BEKTOPOB
Ci=(Cij,...,Cnj)T, a i-ble KommoHeHTHI (i=1,...,n) Bcex n
COOCTBEHHBIX BEKTOPOB, T.€. MOACIHPYIOTCA CTPOKH
¢i=(Ci1,...,Cin), I=1,...,n, maTpuibl Cyn. Tak Kak HOMED
KOMIIOHEHTBI COOCTBEHHOTO Bektopa Cj=(Cij,...,Cnj)T
paBeH HoMepy zZ-mepeMmeHHoi, To B OC3
MOJICTUPYIOTCS MOCIEN0BA TEJIbHO 3HAYCHHUSI BECOB
(c11,...,C1n). CiepBa Momenmpyrorcest Beca (Cia,. .., Cin)

C YYeTOM BCEX 3HAYCHHH Ai,...,An BECOB, 3aTeM

Mmozaenupyrorest Beca (Cz1,..., Con) € y4eTOM BCeX
3Ha4Y€HUH M,...,An BECOB, M Ha  N-OM IIare
Mmozenupyrorest Beca (Cni,..., Cnn) € yY4E€TOM BCeX

3HAUYE€HUH A1,...,An BECOB. ITO O3HAYaeT, 4TO Ha
KQKJIOM IIare MOJCIUPOBAHUS BECOB COXPaHAETCS
COOTBETCTBUE HOMEpA 1 Z-NIepEeMEHHO K €€ CMBICITY.
IIporpamma CORMAP COOTBETCTBYeT HamIei
MOZeNM, NoTeboBajach JHMIIbL — MOAU(HKALHMS 10
npumeHernto Kputepues 1-4. Cwmpicn i-oi  z-
NEPEMECHHOW  HESBHO Y4acTBYyeT MpH  HalleM
MOJCNMPOBAHMH  MAaTPULBI  BECOB.  AHAJIHMTHKY
OCTAaeTCsl JIMIIb BBISABUTh HA3BaHUS M CMBICIBI Z-
MEPEMEHHBIX, OINHpasdCh Ha BHCIIHUEC HWCTOYHUKU
uapopmanuu  [1-9]. Ho 310 Tpebyer JIOTHKH

BBICOKOT'O KadyeCcTBa oT OKCHepTa. Hamm
OKCIICPUMEHTBL TIOKa3aJIn: IO0CIICA0BATCIbHOCTD
mraroB HaXO0XACHUA HC COBIIagacT C

oCiICea0BaTCIbHOCTHIO BBIYUCIICHUA BCCOB -
BO3MOXKHO HaXO0XXACHUEC CriepBa CMBICJIa zZ-

MepeMeHHO ¢ OONbIIMM HOMEPOM, MHOTOM — C
MEHBILIIM HOMEPOM.

ITpumenum UHTEpIpeTanuu KOMITOHEHT
COOCTBEHHBIX BEKTOPOB HEU3BECTHON

KOPPEIALMOHHOW MaTpulbl C 3aJaHHBIM CIIEKTPOM
Anm=diag(Ai,...An), N=6. IIpu srom B OC3 3Ha4eHUs
cooctBerHpix umcen (m B IIC3)  Ag,...An
HHTEPIPETUPYIOTCS HAMH 3/1eCh U B padorax [11-21]
KaK JUIMHBl ~ TOJ[yOCed  THIEpIUIMIIConaa, a
KOMIIOHEHTBI ~ COOCTBEHHBIX  BEKTOPOB -  Kak
KOCHHYCHI ~ (CHHYCBI) VIVIOB MEXmy I-0M  Z-
MNEePEeMEHHOH © j-0i y-TepeMeHHOU Cij=COIT(Zi,Y;).
Heo0xoauMo  MozenupoBaTh U aHAJIM3UPOBATH
3HAUEHMS NAapHBIX KOA()(HUINEHTOB KOPPEIALNH
[TupcoHa, kak TIIOKa3aHO HHWXE, [JBYX BHJIOB:
rij=corr(z,z;), cij=corr(ziyj), ¥ OmHY AWUCIEPCHIO
A=corr(y;,y;). Ilpu sTomM mapHsi KO3hPUIHEHT
koppemsaun Ilupcona rij Ciryxut Kod3QQuIeHTOM
JUHCWHOW CBSI3U MEXIY K-UMH 3HAYCHUSAMU i-OU Z-
MEPEMEHHOM W J-Oif  Z-TIepeMEHHOM:  Zki=TijXZj.
k=1,....,m, i=l,...,n, Jj=1,...n. Dra dopmyra
MI03BOJISIET BBIYMUCINTD 3HAYCHUS -0 Z-TIepEeMEHHOM
C HEHM3BECTHBIM CMBICIOM Yepe3 3Ha4eHus [-0if z-
MEpPEMEHHOM C N3BECTHBIM CMBICIIOM, YTO OOJieryaer
npolecc IPUCBaMBaHMSA CMBICIOB BceM N Z-
NepeMEHHBIX.

IIpumep mnpucBoeHHsi HMeH 3HAYeHUAM
NMOKAa3aTeJAM HHANBUAYAIBHOTO CO3HAHUS

Sadpukcupyem crektp Ags=diag(2.5000, 1.0000,
1.0000, 1.0000, 0.3000, 0.2000). DkcmepTHO
COTJIACOBAHHBIMY 3HAUCHUSIMH SIBJISIOTCS [IAPAMETPBI
crekTtpa: Ecin umeem marpuily Rnn uiin ee criektp
Ann, TO 3HAYEHHs WX BBIYUCIEHHBIX f-mapameTpoB
[OMaJaloT BCErda BHYTPh CBOMX HMHTEPBAJIOB
wsmenenust  [2,6,7]:  fi(Ann)/N<fo(Ann)<F1(Ann),
Fl(/\nn)zn X f(Z/n)Z(Ann) ) fa(Ann)* fS(Ann)Sf(nlz)Z(Ann) )
fo(Ann)>(n-1)xF3(Ann) Y&, 0<fy(Am)<l.  Gymem
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HCII0JIB30BaTh (POPMYIIBI 3aBHCUMOCTH [UCHIEPCUH i-
ro BEKTOpPa BECOB OT B3aMMHOTO PACIIOIOKEHHS
cOOCTBEHHBIX UHnCen A, i=1,...,n, apyr ot apyra [11]:

18 A4

c)s=> o

G mjzzl“il—/ij/ﬂ,,i
J#l

Ora omeHKa BbIBeleHa JUis  crekTpa  Ann
BBIOOPOYHON  KOPPENAIMOHHONW  Marpuibl  Rpn
MHOTOMEpPHOH BBIOOPKH Zmn U3 MHOTOMEPHOTO
HOpMaJIbHOTO pactpenencuus [ 11].

3agaun 3agaHds JOMHHHUPYIOIIAX 3HAYEHUH |
BBIYHMCIICHUS] HEJIOMHUHHUPYIOIUX JJIEMEHTOB CIIEKTPa
Aes HEM3BECTHBIX  KOPPESIIUOHHBIX MAaTPHII
R®gg,0=1,...,00, ¢ 3agAHHBIMH HJIH HEH3BECTHBIMU
3HaueHusMu Habopor f-mapamerpor Bumos (f3,fs),
(F1,%5),(F3,F0,%6), (F1, B2, F5), (F1, B2, Fa) , (1, B3, £, Bs) , (o < Fr, 2,
c"xfs),c>1,(f1,fo,fa,T6), (f1,f2,f3,14,f5,f6) paccmorpens: u
pemiersl B paborax [11-17]. s kaxmoi
KOPPEISIUUOHHON MAaTpUIbI R(E)nn,E=l yer ey,
MOJY4EHbI MOJICJIbHBIE MHOTOMEPHBIE A-BBIOOPKH
YO € Ns(0,A), muoromepnbie R-seibopku ZH9, €
Ns(O,R®), t=1,..ky, £=1,...,. k. Cnyuaiinas n-
MepHas Beibopka o6wvema  M>NUYp, € Ns(0, ),
Homep t=1,...K<co, C BBIOOPOUYHOM KOPPEISIUOHHON
Marputei  Inn U C HEU3BECTHBIM 3aKOHOM
pacnpeneseHuss ¢ NOMOIIBIO CIy4ailHBbIX JIMHEHHBIX
npeoOpa3oBaHuii NPEBPANIAETCS B MHOTOMEPHBIE
soiboprn YO, e Ns(0,A),  Z09,€ Ns(0,RY),
t=1,...ky, £€=1,...,. ki Tlpu Bcex wnabopax f-
apaMeTpoB CIIEKTpa A JIOKa3aHbl THCTOIpAMMHas |
momenbHas  agekBatHoctH  (R)-,(C,A)-,(C,AY)-,
BBIOOPOK pealibHbIM BBIOOpKaM pPa3HOro oObema H
grca N nepeMennbix [23-25].

Jlnst marrero criektpa Ass=diag(2.5000, 1.0000,
1.0000, 1.0000, 0.3000, 0.2000) peanu3yem BapHaHT
Ne3 OM TK:  Aess=>(C%s,R Mg, YM06,200506),
t=1,...ky, €=1,...K¢. 3nauenns £1=6, f,=9,38, f3=12.5,
f,=0.916666667, f5=0.15,f=9,333333333. 3nauchHue
OJHOTO W3 TIaBHbIX f-mapamerpoB  crekrpa
f,=0.916666667 CcBHUICTEILCTBYET O TOM, 4TO
3Ha4YeHUs aucnepcuii 4-x ¢axkTopoB oTpakaror 92%
uHbOpMALIUH, COACPKAIIUXCSA B 4-X  y-TICPEeMEHHBIX
wim B 6 z-mepeMeHHBIX. Bocemp mpoueHToB (8%),
COZICPKAIIUXCSA B 2-X HEYYTCHHBIX y-TICPEMCHHBIX,
Halla MOJielNb, Halle KOTHUTHBHOE MOJEIHPOBAaHNE
HE  HCIONB3YeT,  H3-3a OrpaHUYCHHOCTH
HHMBUIYaTbHOTO BOCIIPUSITHS UHAUBHIA TOIBKO 4-
Mmsi  (akTopamu. AwuHanu3 3HaueHuil apyrux f-
napamMeTpoB aHAIOTHYEH MPUBEACHHBIM B [11-17].

MogenbHble SKCTIEPHMEHTH HPOBOAMINCE TPH
pasHbix 3HaueHusx ki, K¢ @opmupoBamuch u
AHAM3MPOBAINCH BHPTyaJbHbIC 0a3pl maHHBIX [14].
HccnenoBanusi 1poaosDKalwTcs. 3mech He Oyaem
AHAM3MPOBAaTh,  WHTEPIPETHPOBATH  DICMCHTHI
Beibopkn  Z®Dy05,  ux  pesymeTatel  GymyT
OMyONMUKOBaHbI OTAETbHO. OrpaHHYMMCS aHATH30M
TOJBKO TPUCBOCHUH CMBICIIOB  Z-TIEPEMEHHBIM,
UMEIOIIMM yMepeHHyro crenenb (const(j)=0.5191,
j=1,2,3,4) cBouX «BeCOB». BBIOOD 3TOro KpHTEpHs
CBsI3aH C Hallel BO3MOXXHOCTBIO MPUATh CMBICITBI Z-
MICPEMCHHBIM, BIMSIONMX Ha 4 JOMHHHUPYIOIIHE 10
BEJIMYHMHE JIUCIICPCHI y—TIepEeMEHHBIE.

Paccmotpum Matpuiy BecoB CUgs Tabmuua 1.

Taoauma 1

Matpuna secoB CYgs

ROW 1 4971 -.3084 -0.5739 -.2884 -.1500 -.4720

ROW 2 .0736 -.4618 -.0668 .3923 -.6613 .4309

ROW 3 4481 -.3032 -.0492 4155 .6819 .2592

ROW 4 2227 - 0.6303 .2150 -.6420 1770 .2519

ROW 5 0.5191 4397 -.0281 -.4220 -.1139 .5876

ROW 6 4771 -.0953 0.7854 .0093 -.1756 -.3399
corr(y1,zs)=0.5191>const(1), KOPPEJISIUs ypaBHEHHH Il 4-Of Y-IIEpEMEHHON Y4 BeC  Ci4

Mexay 1-0if y-TiepeMeHHOI U 5-0i  Z-epeMeHHON
BBIpaKEeHa  ymepeHHo:  corr(yi,  z5)=0.5191,
KOppensiuust Mexay 1-oil y-niepeMeHHOU u 5-0i1  Z-
MIePEMEHHOM, TO CMBICI 3TOH MepeMEHHON TPUIAANM
mocyie oOCYKIEHHsI BCEX BBIPAKEHHBIX YMEPEHHO
NepeMEHHBIX. AHaJIM3 BCEX «BECOB»  BBIIBHI
CIEeNyIONIYI0 KapTuHy. B ypaBHeHuWun i 2-ou
TEpEeMEHHON Y, «BeC» C42 WIMEET YMEPEHHYIO
CTENEHb  KOPPEISALUA - corr(ys,z4)= -.6303
>0.5191>const(2). B  ypaBHeHmm s 3-ei
nepeMeHHo#l Y3z Beca  c13=-0.5739, cg3=-0.7854
UMEIOT YMEpPEHHYI0 M 0ojiee YMEPEHHYIO CTEIEeHH
Koppensiuu  -|ciz [>const(3),  |ces>const(3). B

UMEET YMEPEHHYIO CTENEeHb KOpPPESLUU - Cps= -
.6420, |ceal>coOnst(4).

[Ipuctynum K NMpUCBaMBaHWIO MMEH K KaXIOH
U3 BBIICNICHHBIX Z-TIEPEMEHHBIX. TaK Kak CMBbICI Y-
MIEpEMEHHOH Y1 03HAJaeT «I0 Ipasie (TMPaBHIBHO)
MOCTYNaTh», TO Z-TIEPEMEHHYI0 Zs, (JIOCTaTOYHO
CHJIPHO KOPPEIHPYIOIeH ¢ Y-TIEpeMEeHHOH Y1), TPH
CBOMM CMBICIT «JECTHOCTBY». TaKk Kak CMbICHT Y-Tiepe
MEHHOH Y> O3HAYaeT «IIPHUHYAUTH K...», U «BECH -
.7854 umeeT 3HaK, IPOTUBOMOJIOKHBINA 3HAKY «BECA»
corr(y1,25)=0.5191, 10 z-niepeMeHHO Zg MPUMHUIIEM
CMBICT  «OBIBIIBIM  mapTtokpar». Cwbicnm — Z-
nepeMeHHoil z; B «Becom»  -0.5739 mnpunumem
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«IPOSIBJICHHE KOMaHIHOTO CTHJIS OOmIeHHs ...». Tak
KaK CMBICIT Y-TIEpEMEHHOHW Y3 O3Ha4aeT «0OMaHyTh,
YTOOBI...», TO Z-TIEPEMEHHYIO Zi MPUIUIIEM CMBICT
M0 HU3KOW COIMaNbHOW aKTUBHOCTW», a Z-
nepeMeHHo V4 -CMBICIT «IIPOSIBIICHUE
HEKOMIIETEHTHOCTI.

Tak kak CMBICH Y-TIepeMEHHOHN Ys4 O3Ha4yaeT
«CTpaxy HarHaTe», TO Z-TNIEPEMEHHON Z4 MPUITUILEM
CMBICIT «IIPOSABJICHUC AECIIOTU3MA.

LenenanpaBieHHbIe YTEHHUS TEKCTOB padoT [1-
9] yOemwnmm Hac B NPaBMIBHOCTH TPHUMEHEHHH
KorHuTHBHOTO  [20]  BOCHpHATHS  OLIYIICHWUH,
BOCIPHUATHH, PeakUWil MHAMBHIA HA MPUHYXICHHE,
Ha «CBOM CTpaxm», Ha «0OMaHyTh, 4TOOHI...». He
VUHTBHIBAIMCh B Hamled AHaIW3 NPOBOIHWICA C
MMPUMEHCHHUEM SA3bIKa OIIMCaHuA CI/ITyaLII/lﬁ
MOKa3aTelib— HAMMECHOBaHUE — 3HA4YCHHE - CAMHUIIA
nu3MepeHus». B 310l craThe peann3oBaHbI NEpBbIE 2
BO3MOYKHOCTH  SI3bIKa OIMCAaHUS  CHUTYalLlWi.
Peamuzanmy  AByX  OCTAJIbHBIX  BO3MOXKHOCTEH
«I3BIKa» OYIyT OIMCaHBI B OTAETIHHOM CTaThe.

3akjaouenue
Hamra nens coctosia B TOM, 4TOOBI IIOKA3aTh

BO3MOXHOCTH TPUMCHCHUA  CIIO coba omnucaHus
CI/ITyaIII/Iﬁ «I10Ka3aTcJiIb—HauMCHOBAHHC—3HAYCHUC-

CAUHHUIIA HU3MEPCHUA, KOTHUTHBHOTI'O
MOACINPOBAHUA B3aMMOCBSI3Ei MCKAY
HU3MEPSACMbIMU I10Ka3aTciIsiMu WHIUBH A n
CKPBITBIMHA HEU3MEPACMBIMU HC3aBHUCHUMBIMHA

(hakTopamMH BO3JCHCTBUS HA UHAUBUIBI pa3paboTaTh
MOJAETh M TOJAYYHUTh  OKCHCPTHBIM  IyTEM,
PYKOBOJCTBYSICH TOJNBKO ITU(PPOBBIMU  (paKTaMu:
A1=2.5000, 2,=1.0000, As=1.0000, A4=1.0000,
A5=0.3000, 26=0.2000 wu IIpaBmmamm 1,2,3.4,
MOJIyYUTh  HA3BaHUS  3aMETHBIX  IIOKa3aTrelieH,
JIOCTATOYHO  TECHO  CBSI3aHHBIX C  CKPBITUMHU
(hakTopamMu BO3JICHCTBHS Ha HWHIUBUJA. \Y/13
oOpaiacM BHHMAaHHME Ha IOJIE€3HOCTh MPUMEHCHHS
anmapara CHCTeMbl OOBsCHEHHH (DAKTOB ¥ MpaBUIT
JUIS MOIYJISl M3BJICYCHHUS 3HAHMU M3 MAHHBIX, NPU
(hOpMyYITHPOBKE COAEPIKATEIBHBIX BBIBOJOB IIPH
HHTEPIpPETAIUN UPPOBBIX pE3yIbTATOB
MPUMEHEHHST MOJIEIH TJIAaBHBIX KOMIIOHEHT B IUIOXO
opManu3yeMoil HayKe-WHIWBHIyAIEHOEC CO3HAHUE.
Paspaborannas MareMaTHYeCcKast MOZEITH
IUGPOBU3AIMK  TIOKa3aTeliel  WHAWBHUIYaJBHOTO
CO3HAHWS WHAWBHIA IMPABIAONOJO0OHO BBISBISCT
YacTH DJCMEHTOB S3bIKA OIMUCAHHS CHUTYalui
«IOKa3aTeNlb — HAUMEHOBAHUE — 3HAYECHHE - €IUHULIA

n3MepeHns». KorHUTHBHBIN aHamM3 U KOTHUTHBHOE
MOJICIMPOBaHNE JAEMOHCTPUPOBaIH S(PPEKTBHOCTD
npumeHerns ~ OOparHoit  Mopmemn — ['maBHBIX
Komnounenr [11]. WmmtocTpaTuHblii TpuMep u
JIUCKYCCHS o NIPUIAHUIO Ha3BaHUU 6
KOpPpPENMPOBaHHBIM TOKA3aTeIsIM WHIMBHIYaJIbHOTO
CO3HaHMs TpU 3aJaHHBIX 4 CKpBITHIX (akTopax
VHIIMBHUYaIbHOTO BOCTIPHATHS CITyXar
000CHOBaHMEM JalbHEMINX HCCIIeOBaHUM o
MOJIETIMPOBAHAIO 3HAYEHUH W BBIOOPY EIMHUI
M3MEpeHHsT N  KOPPENUPOBAaHHBIM  IOKA3aTeIsIM
WHIIMBHUYaIbHOTO CO3HAHMS, OLICHKAM HX CPEAHUX U

JIUCIIEPCUH.

IIpy oSTOM TpakTHYECKHE  pEIIeHUs 10
TIPUHSATHIO MIPEIBIAYIIETO 3HAYCHUS "
MOCJIEYIOIEr0 MPEABLAYIIETO 3HAYCHMS u
MTOCIIEIYIOMIETO TIPEIBIAYIIETO 3HAYCHUS U

MOABEPTHYTHl  BCECTOPOHHEMY —aHanu3y. UToObI
OCMBICIIUTh W3ydaeMble B 3TOW MOJEIH IPOLECCHI
HEOOXOMMO PAacCMOTPETH BOIPOCHI TIPH MEPEXOJIE
oT 0Oe3pa3sMepHBIX 3HAUCHHH Z-TIEPEMEHHBIX K
3HaueHuaM X’—[epeMeHHbIX (M3MEPEHHbIX 3HAYEHHIA
MoKasareseil) ¢ pa3MepHOCTSAMHU. 37ech MPEIACTOUT
UMEeTh JIeTo c 3HAYCHUSIMHA CpeIHUX
apuPMETHUECKUX N 3aBUCHMBIX TMEPEMEHHBIX XP
=(XP1,...,XPy), C UX CTAaHOAPTHBIMU OTKJIOHEHUSMH,
C DJAaCTHYHOCTSAMH IIEPEMEHHOM Xj 10  X-
IIEPEMEHHBIM  Xi£ Xj, Tle Xij:XOij*XCP', i=1,....m,
j=1,...,n. DTO MO3BOJIMT OICHWBATH IMPHUPAIICHHE
3HA4YCHUA Xon Ipu 3alaHHOM IPpUPpAICHUU 3HAYCHUA
OJIHO} He3aBUCHMOI X -TIepeMEHHOH.

IpencTouT uceaenoBaTh OOHAPYKEHHbBIE HOBBIE
SIBJICHHA, OG'EeKTI)I, IPOABJICHUA UX CBOWCTB M
HE0OX0MMO  paspabarsiBaTh ANTOPUTMUYECKHE
METO/AbI paGOTLI C HHMH, BBIXOJUTH Ha HOBBIC
PYOESKH 3HAHWH «HA JIMYHOCTHOM, WHIMBUIYATHHOM
YPOBHE» Ha JIMYHOCTHOM, MHAMBUIYaJIbHOM YPOBHC
[1], Tak kak «MaccoBOe CO3HAaHHE OCTaeTCsi B
«roMamHuX pamkax» [1]. Mel Hameemcs, dTO
JaHHOC  HAampaBlICHHWEC  WCCICIOBaHWM  Oymer

CII0COOCTBOBATH npeo 6paBOBaHI/IIO
WHAUBUAYAJIBHOTO CO3HAaHHMA K OTKPBITOCTH U
BOCIIPUUMYNBOCTH. «OTKpBITOCTL n

BOCIPMUMYHMBOCTE K JIYYIIMM JOCTHKEHUAM, a HE
3aBEIOMOE OTTAJKUBAHHE BCETO «HE CBOEr0» — BOT
3aJI0T yCIeXa W OJWH W3 TMOKasarelied OTKPBITOrO
coszHauus» [1].
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Abstract: The results of computer simulation of non-Newtonian fluid flow (oil) in packet chokes having a
different orifice diameter in a plate and distances between the orifice plates are presented in the article. The
information about change of pressure, temperature, dynamic viscosity, vorticity and Prandtl number of moving
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Introduction

A hydraulic choke is a hydraulic resistance.
This device establishes a certain connection between
fluid pressure drop on the choke and flow rate
through it.

The packet choke consists of the several
hydraulic resistances (orifice plates) which are set in
a case. Distance between the orifice plates should be
I = 3d...5d (where d is an orifice diameter in the
plate, mm). The orifice diameter in the plates is taken
not less than 0.5 mm. The orifice plate thickness is
determined by the formula 6 = 0.4d...0.5d. This
hydraulic choke has high hydraulic resistance and
stable flow characteristics.

Flow is repeatedly narrowed and expanded
when fluid flow through the orifice plates of the
packet choke. This leads to fluid pressure drop in
sections of the packet choke. Herewith, the diameter
reduction of the orifice in the plates leads to
increasing of fluid pressure at an inlet, and the
diameter increasing of the orifice in the plates leads

to increasing of the packet choke length. By means
of computer simulation it is possible to determine
hydraulic parameters of fluid flow, and thus to
choose a rational design of the packet choke.

Materials and methods

Computer simulation of working fluid flow in
the packet chokes was performed in the special
program Flow Simulation [1].

Three three-dimensional solid models of the
packet chokes were created for implementation of
computer simulation (the Fig. 1). The packet chokes
models had the different internal design. The sections
number in each model of the packet choke was taken
8. The orifice plates of the packet chokes were
located staggered. Main dimensions of the packet
chokes models are presented in the table 1. The
constant dimensions of the packet chokes were: the
diameters of the inlet and the outlet — 12 mm and a
width of each orifice plate — 20 mm. A height of the
orifice plate was taken 40 mm.
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Figure 1 — The first (A), the second (B) and the third (C) solid models of the packet chokes in the longitudinal

section.
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Table 1

Main dimensions of the packet chokes models.

Value (in mm)

Parameter The first model | The second model | The third model
Orifice diameter in the plate, d 2 3
Distance between orifice plates, | 10 15
Orifice plate thickness, s 0.5 1 1.5

Oil (non-Newtonian fluid) was moved under
pressure in the sections of the packet chokes models
[2 — 4]. Working fluid at temperature of 293.2 K
flows in the inlet of the packet choke at a velocity of
0.5 m/s. Working fluid outflows under static pressure
of 101325 Pa from the outlet of the packet choke.
The following properties were adopted for working
0,14
0,12 A

0,1
0,08 -

0,06

0,04 -

Consistency coefficient|Pa*s]

0,02 A

fluid: density — 917.53 kg/m?®, specific heat — 1971.8
JI(kgxK), thermal conductivity — 0.17 W/(mxK).
Viscosity of working fluid was calculated by power-
law model [5 — 6]. Power-law index was taken 1. The
dependence of consistency coefficient from
temperature is presented in the Fig. 2.

270 290

310 330 350
Temperature|[ K]

Figure 2 — The dependence of consistency coefficient from temperature.

Iron was accepted by material of the packet
choke. Initial temperature of material of the packet
choke was taken 293.2 K. The following parameters
were set for internal surfaces of the packet choke:
walls roughness — 5 pm, wall radiative surface —
black body [7], specularity coefficient — 0, emissivity
coefficient — 1, solar absorptance — 1. The ratio of
finite elements of the solid model (the choke) to
finite elements of the working fluid model is 1:10.
This says about a high quality of the simulation
results of working fluid flow in the packet choke.

Results and discussion

The results of computer simulation are
presented in a form of color plots characterizing a
change of the some hydraulic parameters of working
fluid when moving in the packet choke model.

Trajectory of working fluid flow in the packet
chokes models is presented by color lines. Working
fluid pressure in the models of the packet chokes is
presented in the Fig. 3.

Working fluid pressure at the inlet of three
models of the packet chokes is different. At that in
the first model of the packet choke, working fluid
pressure is maximum in value, in the third model is
minimum pressure. Working fluid pressure at the
inlet decreases with increasing distance between the
orifice plates and the orifice diameter in the plates of
the packet choke.

The first model of the packet choke is irrational,
because for creation of working fluid static pressure
at the outlet, high pressure of working fluid at the
inlet (approximately 441 MPa) is required. This high
pressure contributes to damage of the plates in the
design of the packet choke. From the presented
models of the packet chokes it is preferable to use the
third model, since pressure drop of working fluid
from the section to the section is not more than 0.1
MPa.

Working fluid temperature in the models of the
packet chokes is presented in the Fig. 4.
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Figure 3 — Working fluid pressure in the first (A), the second (B) and the third (C) models of the packet
chokes. The orifice of the packet choke on the left is the inlet (and further), the orifice of the packet choke on
the right is the outlet (and further).
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Figure 4 — Working fluid temperature in the first (A), the second (B) and the third (C) models of the packet
chokes.
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Figure 5 — Dynamic viscosity of working fluid in the first (A), the second (B) and the third (C) models of the
packet chokes.
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Figure 6 — Working fluid vorticity in the first (A), the second (B) and the third (C) models of the packet
chokes.
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Figure 7 — Prandtl number for working fluid in the first (A), the second (B) and the third (C) models of the
packet chokes.
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Working fluid temperature at the inlet differs
slightly from working fluid temperature at the outlet,
despite temperature changes in the sections of the
packet chokes models.

Dynamic viscosity of working fluid in the
models of the packet chokes is presented in the Fig.
5.

Dynamic viscosity of working fluid does not
change in 70% of the sections volumes of the first
model of the packet choke at high pressure, and non-
Newtonian fluid has the properties of Newtonian
fluid. Flow velocities gradient decreases when
working fluid pressure decreases. At movement of
working fluid from one section to another section
through the small diameter orifice are observed the
following changes:

1. Dynamic viscosity of working fluid is more
before the orifice;

2. Dynamic viscosity of working fluid is less
after the orifice;

3. Dynamic viscosity increases at movement of
working fluid from the orifice to the next orifice.

Working fluid vorticity in the models of the
packet chokes is presented in the Fig. 6.

Working fluid flow at the inlet is laminar in
three models of the packet chokes. Vortices are
formed before and after the orifices in the plates of
the packet choke. Vortex formation frequency of
working fluid flow in the first model of the packet
choke is increased in 5 to 7 sections. The orifice
diameter in the plates and distance between the plates
of the packet choke affect on intensity of vortex flow
of working fluid. The more the orifice diameter in
the plates and distance between the plates, the less
intensity of vortex flow of working fluid.

Changing of Prandtl number [8] for working
fluid in the models of the packet chokes is presented
in the Fig. 7.

Prandtl number P, is proportional to dynamic
viscosity # and inversely proportional to the thermal

diffusivity coefficient a = i
p
In the formula, 4 is thermal conductivity of
working fluid, p is density of working fluid, c, is
isobaric specific heat of working fluid.
Let is to find the maximum and minimum
values of the thermal diffusivity coefficient in the

conditions of working fluid flow in the first, the
second and the third models of the packet chokes.

1. For the first model:
Hmaximod. = 0.138 Paxs, #minimed. = 0.025 Paxs,
Prmax.1mod. = 1600, Prmin.1mod. = 290.

2
Amax.1mod. = YTmex 1 mod. = 0.138 = 0.8625><:|.074
. . IDr max.1mod. 160

N (/>|3

_ TImin.1mod. — 0.025

min.lmod. —
I:)r min.1mod. 290

2. For the second model:
fimax2mod. = 0.1099 Paxs, #minzmod. = 0.0994 Paxs,
Prmax.2mod. = 1274, Prmin 2mod. = 1153.

2
Bmax. 2mod. = gm“zm“' _ 01099 _ 606104 ™"

r max.2mod. 127 S
2

a.. _ Mmin2mod. _ 0.0994
min-2mod I:>rmin.2mod. 115

3. For the third model:
Hmax.3mod. = 0104 PaXS, Hmin.3mod. = 01036 PaXS,
Prmax.3mod. = 1205, Prminamod. = 1201.

a

=0.8621x107% —.
S

~08621x1074 ™.
S

2
8, g, = maxsmod. _ 0104 _ 5 gga) qgaM”
. " Prmax.3mod. 120 S

2
min3mod, = gm'”'3m°d' _ 01036 _ ) ago6x1074 M.

rmin.3mod. 1201 S

a,

The thermal diffusivity coefficient of working
fluid in three models of the packet chokes has almost
the same value. Therefore, distance between the
plates and the orifice diameter will not affect to the
thermal diffusivity coefficient.

Conclusion

1. The rational internal design of the packet
choke is selected under the condition of minimum
pressure drop at the inlet and the outlet. These
requirements are performed at movement of working
fluid in the third model of the packet choke.

2. Inlet pressure and a cross sectional area of
the hydraulic resistances affect on viscosity of non-
Newtonian fluid.

3. The thermal diffusivity coefficient for all
models of the packet chokes is in a numeric range of
0.8621x10* — 0.8631x10. Thus, the internal design
of the packet choke does not affect to the thermal
diffusivity coefficient.
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Introduction

Nowadays, more and more people use Android
smartphones or tablets to find a path from one point
to another. Paper maps gave up their place to the
convenience which mobile devices can provide.

Today many countries pay attention to digital
cartography, which has become a serious tool for
improving the quality of life of citizens. The scope of
digital maps is quite wide. This area, called
geospatial analysis, includes various types of
analyses and predictions, such as traffic analysis,
population analysis, geomarketing, social mapping,
crime analysis etc.

Geospatial analysis is a big topic that combines
parts of data analysis and digital mapping. Geospatial
analysis can be very useful for planning the
infrastructure of the city.

The combination of the convenience of mobile
devices and the capabilities that geospatial analysis
provides can significantly improve the lives of
citizens.

Motivation

The purpose of this work is to develop a system
for building safe routes using geospatial data analysis
methods.

As it was mentioned above, there are many
people who use their mobile devices to find routes.

After analyzing the situation, it turned out that at the
moment there are no applications that build routes
taking into account the criminal situation in the city
of St. Petersburg. Thus, it was decided to create an
application that can use crime data and build routes
for St. Petersburg.

The main purpose of this application is to
reduce the level of crime in the city by creating an
opportunity for each user to build safe routes.

Implementation

The implementation is based on two main parts:
data analysis and Android application.

Data analysis includes analysis of crime data
for 2017, extraction of features for prediction,
predictive analysis of crime rate for 2018 and
transformation data into data sets of weighted geo
points.

To analyze the crime rate in 2017, criminal
news from the website of the Ministry of internal
Affairs were used. [1]

To extract features for prediction, we used data
on amenities and stores from OpenStreetMap for St.
Petersburg and open data on apartments in St.
Petersburg. [2; 3]

For predictive analysis the following algorithms
were used:
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1. Linear regression is the simplest and most
classic linear method for regression. Linear
regression finds the parameters that minimize the
mean squared error between predictions and the true
regression targets on the training set. The mean
squared error is the sum of the squared differences
between the predictions and the true values. [4, p. 47]

2. Kernelized support vector machines (often
just referred to as SVMs) are an extension that allows
for more complex models that are not defined simply
by hyperplanes in the input space. [4, p. 92]

3. Decision trees are widely used models for
classification and regression tasks. Essentially, they
learn a hierarchy of if/else questions, leading to a
decision. [4, p. 70]

4. Random forest is essentially a collection of
decision trees, where each tree is slightly different
from the others. The idea behind random forests is
that each tree might do a relatively good job of
predicting, but will likely overfit on part of the data.
If we build many trees, all of which work well and
overfit in different ways, we can reduce the amount
of overfitting by averaging their results. [4, p. 83]

5. Gradient boosting for regression trees is
another ensemble method that combines multiple
decision trees to create a more powerful model. The
main idea behind gradient boosting is to combine
many simple models (in this context known as weak
learners), like shallow trees. Each tree can only
provide good predictions on part of the data, and so
more and more trees are added to iteratively improve
performance. [4, p. 88-89]

The result of the complex prediction of these
algorithms has been transformed into data sets
consisting of weighted geographic points. We also
transformed crime data for previous periods into
weighted data sets to create an analyzing mode in our
Android application.

3 i3 401658

Data analysis was implemented in Python using
the machine learning library "scikit-learn”. [5; 6]

Android application is based on Google Maps.
It creates a heat map based on the weighted data sets
from the previous step and finds paths using the
Google API. [7]

Heat maps show the density of point features
with a yellow-orange-red color continuum. Google’s
Geo Developers Blog describes these maps as a
representation of "geospatial data on a map by using
different colors to represent areas with different
concentrations of points — showing overall shape and
concentration trends”. [8]

The application supports two modes: situation
analysis and pathfinding.

In the first mode, the user can select the year on
the slider from 2010 to 2019, for which a heat map of
criminality will be drawn. (Fig.1) This mode allows
the user to analyze the situation with crime in the city
in retrospect, in the current moment and in the future,
which can be useful for planning the infrastructure of
the city.

In the second mode, the user can build a safe
route between two points. (Fig.2) In this mode user
also can see the crime heat map for 2018 year.

It is also worth mentioning that the heat map is
interactive and changes its appearance when user
scales the map. (Fig.3)

Android application was implemented in Java
with Android development techniques. [9; 10]

The interaction between the user and the
application is done through activities.

The Activity class is a crucial component of an
Android app, and the way activities are launched and
put together is a fundamental part of the platform's
application model. [10]
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Testing

After the application was implemented, the
functional testing of the application was carried out.
12 test cases were prepared to test the functionality

(LU

3

of the application. The test cases were launched on
11 devices supporting different versions of the

Android operating syste

m. (Table 1)
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Table 1
Devices that have been used for functional testing.
Device name Android OS version

Smartphone Huawei Honor 8 Android 7.0.0
Smartphone Nokia 6.1 Android 8.1.0
Smartphone Sony Xperia Z Ultra Android 5.1.1
Smartphone LG K10 LTE Android 6.0.0
Tablet Nexus 7 (2013) Android 6.0.1
Smartphone OnePlus 5 Android 8.1.0
Smartphone OnePlus 3 Android 8.0.0
Smartphone Asus ZenFone C Android 4.4.2
Smartphone LG G4 H819 Android 4.4.2
Smartphone OnePlus One Android 7.1.2
Smartphone OnePlus 5T Android 8.1.0

All tests have been successfully passed on all the above devices, it can be assumed that the application is

ready to use.

Efficiency of predictive algorithms

The analysis of the effectiveness of predictive
algorithms was carried out in order to determine the
trend of year selection, the data of which allow
predictive algorithms to construct the best prediction
for another year, as well as to establish the most
effective algorithms that can be used for similar tasks
of geospatial data analysis. To analyze the
effectiveness of algorithms, the function of
determining the quality of the forecast was written.
This function is based on the Euclidean distance. The
smaller the value of this function, the better the
prediction.

The Euclidean distance is the straight-line
distance between two points in Euclidean space.
With this distance, Euclidean space becomes a metric
space. The associated norm is called the Euclidean
norm. A generalized term for the Euclidean norm is
the L2 norm or L2 distance. [11]

The analysis to determine the trend of year
selection was carried out, the result of the complex
prediction of the algorithms was evaluated using the
described above function based on Euclidean
distance. (Table 2)

It was found that for algorithms training it is
better to choose crime data of the year preceding the

year for which the prediction is performed.
Predictive algorithms trained on crime data from any
year better predict crime rates for the next year than
any other. The trend was identified for each training
year except 2010. In the case of 2010, this trend may
not be apparent since the crime data for 2010 are the
smallest and most fragmented of the presented data.

The efficiency analysis of the chosen predictive
algorithms was carried out, the results of their work
were evaluated using the described above function
based on Euclidean distance. (Table 3)

It was found that the linear regression and the
support vector machine are the most effective
algorithms for solving the problem of the crime level
prediction. This result can be explained by the fact
that additional regularization for linear regression
had been added and the fact that the support vector
machine is sensitive to noise in data with which it
can handle on its own.

Decision trees and random forest showed the
worst efficiency among predictive algorithms, which
can be explained by the fact that both methods have a
high chance of overfitting. They explain well the
examples from the training sample, but they work
relatively poorly on the data that did not participate
in the training.

Table 2
Results of the analysis to determine the trend of year selection.
Training year
2010 2011
Predict. year Euclidian distance Predict. year Euclidian distance
2011 157 2012 92
2012 138 2013 94
2013 110 2014 123
2014 105 2015 205
2015 169 2016 224
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2016
2017

2017 8]

X
Training year
2012 2013
Predict. year Euclidian distance Predict. year Euclidian distance
2013 2014
2014 2015 144
2015 2016 163
2016 2017
2017 X
Training year
2014 2015
Predict. year Euclidian distance Predict. year Euclidian distance
2015 2016
2016 2017
2017
Predict. Year — Predictive year

Table 3

The efficiency analysis of the chosen predictive algorithms.

Year Lin. reg. SVM

2010

2011

2012

Grad.

Rand. forest Dec. trees
boost

2013

2014

2015

2016

Lin. reg. — Linear regression

SVM - Support vector machines

Grad. Boost — Gradient boosting for regression trees
Rand. forest — Random forest

Dec. trees — Decision trees

Practical significance

The created application can be used by any
user, and can also be of interest to people involved in
planning the infrastructure of the city, planning the
placement of police stations in the city. This
application can also be adapted to any other data
based, for example, not at the level of criminality in
the city.

The application can also be considered as a
platform for further research on the possibility of
applying data analysis methods to geospatial data.
The options of such studies can be the use of neural

networks to data analysis problems, the research
about tuning of the gradient boosting algorithm.

Conclusion

A ready-to-use Android application was
created. This application allows users build safe
routes in St. Petersburg and analyze the crime
situation in the city by years. In the future, it is
planned to add support of other Russian cities and
modes such as building unsafe routes to create routes
for the policeman patrols.
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1 Introduction

At the present time there are many problems
faced by administrators of databases (DBs) and
database management systems (DBMS). One of the
main problems is the problem of data security. For
DBMS, which store and manage the data of
enterprises, the task of ensuring safety is paramount.

By conducting a set of measures aimed at data
protection, database administrators (DBASs) try to
protect them as much as possible and to limit the
scope of ordinary users, but for various reasons they
can still create a wide variety of issues.

The article discusses the creation of a database
administrator utility, based on a messaging bot, the
main task of which is to notify the administrator
about attempts to connect to the database and change
it.

2 Motivation

Any productional database is constantly
changing, both in terms of internal state (addition and
modification of data), and in terms of external
conditions associated, for example, with the
development of software to meet new requirements.
The qualitative work of the database is critically
dependent on correct and timely diagnosis. It is
important not only to know all the information about

the system, but also to learn about the changes as
quickly as possible. You must constantly monitor the
operation of the database to ensure that it is working
correctly and it is not suspended by running a
complex task that reduces performance. The database
administrator should receive notifications about:

* How the database currently works - in
general and in comparison, with other periods;

*  Which requests are most heavily burdened
by the server (CPU, memory, storage systems);

* How many requests and which ones have
been finished, at what time and by which users

+ etc

3 Implementation

It is proposed to create a bot based on instant
messenger bot library, which will allow the DBA to
be constantly able to check the status of the system
and be aware of its changes due to a set of commands
and push notifications. This solution seems to be the
most correct, since manual testing takes a lot of time,
while notification of emergency situations (using
push technology [1]) and the ability to quickly learn
about operations can significantly reduce time costs.
It should also be noted that a lot of organizations use
bots, and today they are available on any platform,
whether it's a desktop computer, a mobile phone or a
web browser.
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As messengers for the implementation of the
utility, were selected:

+ Slack, the
messenger; [2]

+ Facebook Messenger, the most popular
messenger around the world; [3]

» Telegram, the best platform for creating bots
[4].

Since the implementation of such functionality
for different DBMS is a laborious process, within
this article it was decided to implement the support
of only one of them — PostgreSQL, as this DBMS is
free, advanced, open and rapidly gaining popularity,
replacing ~ competitors  (including  powerful
commercial DBMSs such as Oracle, MS SQL Server,
DB2, etc.). [5; 6]

The Bot API consists of several modules:

most  popular  corporate

Database
Administrator

Bot API

« Bot Library - a library for interacting with
various messengers (Facebook Messanger, Telegram,
Slack);

* Pg Log Module - module for working with
PostgreSQL log-files. It takes information about the
actions that occur with the database from the file,
analyzes it for error messages to issue a notification
to the administrator as soon as possible about what is
happening;

e Pg Stats Module - a module for working
with statistics, which provides PostgreSQL using the
pg_stat views. This module makes queries to the
extensions pg_stat_activity and pg_stat_statements
and sends data to end users using the Bot Library.

The component scheme of the program is shown
in Fig.1.

PostgreSQL

Fig. 1. Component scheme

3.1 Collecting database statistics

In PostgreSQL DBMS, there are several ways
to collect information about the database [7], which
we will use to send to the administrator through the
bot. The main source of this information is the
pg_stat_statements extension. It is a set of
procedures for obtaining various statistics about the
queries that the server processes. In order to obtain
and process statistics, this module uses a
pg_stat_statements view and auxiliary functions
Pg_stat_statements_reset and pg_stat_statements.
Based on the obtained statistics the administrator can
perform request monitoring — look at the statistics

on time. This is extremely useful for finding the
causes of various problems and for understanding
what is happening on the database server in general.

While using pg_stat_statements extension the
administrator receives the grouped statistics not for
each query but for a group of queries identical in
terms of PostgreSQL. Besides query information
with help of this set of views you can learn about the
number and time of reading and writing blocks on
the disk (Table 1 [8]). All counters keep statistics
from the start or from the moment they are reset by
the database administrator.

Table 1.
Variables that contain information about the database
Name Description
userid and dbid OID of user and database who executed the statement
queryid Internal hash code, computed from the statement's parse tree
query Text of a representative statement
calls Number of times executed

total time

Total time spent in the statement, in milliseconds

min time, max time and mean_ time

Minimum, maximum and mean time spent in the statement, in
milliseconds

stddev_time

Population standard deviation of time spent in the statement, in
milliseconds

rows

Total number of rows retrieved or affected by the statement

shared blks hit,
shared blks read,
shared blks dirtied and

Total number of shared block cache, read, dirtied and written
hits by the statement
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shared blks written

local blks hit, local blks read, Total number of local block cache, read, dirtied and written
local blks dirtied and hits by the statement

local blks written

temp blks read and Total number of temp blocks read and written by the statement

temp blks written

blk read time and blk write time Total time the statement spent reading and writing blocks, in

milliseconds

It should be mentioned that only completed
queries fall in pg_stat_statements. That is, if the
query runs for a long time and is still not finished, it
will be visible only in the pg_stat_activity view.

Also, information about database users and
their transactions can be obtained from PostgreSQL

log-files (Table 2 [9]). In order to convert
information and output it to user, log-files should be
searched to find queries that are of interest to the
administrator (user of the utility).

Table 2.
Log-messages PostgreSQL
Severity Usage

DEBUG1..DEBUGS5 | Provides successively-more-detailed information for use by developers.

INFO Provides information implicitly requested by the user, e.g.,, output from VACUUM
VERBOSE.

NOTICE Provides information that might be helpful to users, e.g., notice of truncation of long
identifiers.

WARNING Provides warnings of likely problems, e.g., COMMIT outside a transaction block.

ERROR Reports an error that caused the current command to abort.

LOG Reports information of interest to administrators, e.g., checkpoint activity.

FATAL Reports an error that caused the current session to abort.

PANIC Reports an error that caused all database sessions to abort.

3.2 Development of the Bot Library module

At the core of the library programming for
working with bots is the understanding that the web
server installs the so-called webhooks — the addresses
to which the messenger server will send information
about events in the chat with the users. In fact, the
server receives a message and returns the response
that the developer has written to user. Therefore, it is
possible to consider that the most part of the bot’s
software interface is about to receive and send
information in JSON format to special addresses on
the server of the messenger.

To develop the module, it was decided to use
the Java language because it is one of the most
popular programming languages [10] and its library
standard has everything necessary to implement the
interaction with messengers [11]. Using only
standard classes and methods involves the need to
write a lot of repetitive low-level code, so it is more
convenient to use libraries that simplify interaction
with messengers. In order to do this a set of libraries
which is the part of the Bot library was implemented.

To ensure that the libraries that were written
can be used in other projects you should use the

framework to automate the assembly (such as Maven
or Gradle) to connect external dependencies from
repositories such as Maven Repository [12]. That is
why this approach was used to conveniently connect
the implemented library.

Once the libraries were created and built, the
main task was to merge them into the Bot Library in
order to developer could immediately transmit his
bot to multiple platforms [11].

3.3 Analysis and testing

On average, to get information about the status
of the database, the administrator is forced to: resort
to either using a paid software package, or manually
to view log-files and make requests for views and
packages.

Due to the implemented solution, many
administrators can have a significant increase in
productivity.

To check how utility is running, there was
created a database that stores data to execute test
queries for receiving notifications. It was decided to
use Open Server as a server and the software
supplied with it, which provides a graphical interface
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to operate with database — PgAdmin that improves
the process of setting up the environment for
development. The number of transactions were
executed by the premade users, also some errors
were emulated for checking push notifications. As an
illustration, in Fig. 2 you can see the administrator’s

tat_activity™

application: "psgl"

guery to search executed “select” statements and the
result of this search on different platforms.

Therefore, due to receiving notifications or
requests to the bot the administrator can have up-to-
date information about the status of the database,
users, executed scripts, errors, etc.

fcurrent_query

Fig. 2. Checking completed database requests on Slack platforms.

4 Conclusion

Based on methods of construction that were
offered in article the utility allows DBA to quickly,
easily search information about the status of the
database, usage statistics, and via push notifications
instantly receive information about critical situations.
The architecture offered above has an important
advantage — its cross-platform that gives you a
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OCOBEHHOCTH SMOIMOHAJIBHOM HATNIPABJIEHHOCTH U OLIEHKA AI'PECCHUBHOI'O
HOBEJAEHHUA Y CTYJAEHTOB PA3JIMYHBIX CIIEHUAJIBHOCTEHN

Annomayun. Paccmompenvi ocobeHHOCMU SMOYUOHANLHOU HANPABIEHHOCMU U YPOBHA aAzpeccui )
CMYOeHmo8, 00YUaOWUXcs HA PA3HbIX PAKyibmemax, ¢ yuemom noiogou npuxaonexchocmu. Hezagucumo om
cneyuanuzayuy, 6eoyuwuMu y OOTLUUHCINGA UCCIe0YeMbIX AGIAIOMCA NpAKCUuecKue U pomManmuyeckue 6uobl
amoyuu. Kpome mozo, 051 nuy mMeOuyuHcKo20 u puoudecko2o npoguis (0egyuiek) 00Hy U3 AuoUpYIOUWUX NO3UYULL
3aHUMaem makdce ux anbmpyucmuyecKkas HanpagienHocme. Bvicokuii yposens obweil aspeccuu no namu WKaiam
(6epbanvHoll, usuueckol, npeOMemHoU, SMOYUOHANbHOU U camodzpeccuu) yauje HAOAOOAemcs cpeou
00C1e008AHHBIX CMYOCHMO8 (YaKyIbmemos apXumeKmypul, OU3AUHA U CMPOUMENbCMBA U MeNCOYHAPOOHBIX
OMHOUIEHULL, YMO 2080pUI 0 OOJIee HUSKUX AOANMUBHBIX 803MONCHOCHIAX Y OAHHO20 KOHMUHEEHMA.

Knrouegvie cnosa: cmyoenmoi, IMOYUOHANLHASL HANPABIEHHOCHb, A2PeCCUsl, IOHOUIU, OEGYUIKU.

BBenenue.

3HAYUTCIIbHBIM IICUXO0OMOINOHAJIBHBIM

MHorue uccieIoBaTeal Ha MPOTKCHUU psiaa
MOCIIENHUX JIET YACHSAIOT BHUMAaHAE W3YUCHHIO
SMOLIMOHAIBHON cdepbl IpeJcTaBuTenei
CTymeHueckoro koHruHrenrta [1, c¢. 321-322; 2, c.
156; 3, ¢. 52-53], nocKoabKY COBPEMEHHBIN TPOIIECC
00yUYeHHs XapaKTePHU3yeTCs HOBBIMH IMOJXOJaMHU B
oOpazoBarenbHOW  cdepe, YCHICHHBIM  POCTOM
yueOHOH Harpy3Ku, MIPUMCHCHHEM HOBBIX
KOMIBIOTEPHBIX TEXHOJOTHH, YTO COIMPOBOXKIACTCS
(DYHKIIMOHATBHBIMI W3MCHCHHUSMHU B JIESTCIBHOCTH
MHOTHX CHCTeM opranu3ma [4, ¢. 2829], B ToM uwcite

HaIpsDKEHUEM.

OMoImMH OTHOCATCA K  (PyHIAaMEHTAIbHBIM
CBOWCTBaM IICHUXUKH W SIBISIIOTCS OJHUM M3
OCHOBHBIX KOMIIOHEHTOB B CTPYKTYpE€ JIHYHOCTH.
JlokazaHo, 4TO SMOLMOHANbHAS HAIPABICHHOCTD
BIMSET Ha OOUIYI0 CTPYKTYPY OMOIIMOHAILHOMN
JKU3HM ~ 4YEJNOBEKa, Ha (OpMHpOBaHHME  €T0
CKJIOHHOCTEH M TpeNNouYTeHHH, NpodeccuoHaIbHOM
UACHTUYHOCTH,  BOCHPUATHE W MBIIUICHHE,
npencTaBiIeHue o cyactee [5, €. 15].

HccnenoBanne  arpecCMBHOTO  TOBEICHHUS
CTY/ICHTOB SIBJIICTCS OIHUM W3  aKTyaJlbHBIX
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HaHpaBJ’IeHI/Iﬁ COBPCMCHHBIX I/ICCJ'IG,I[OBaHI/Iﬁ u BeHlCﬁ, BbIXOJdAllasA 3a IIPEACIIbl HpaKTH‘IeCKOfI
HEOOXOAUMO Ui  OOHApPY)KEHHS TPUYUH  €ro Hykasl B HuxX; 10) remoHucThyeckas — —
BO3HUKHOBEHHUS c LIEJIBIO MPO(UITAKTHKI YIOBJIETBOPEHHE TMOTPEOHOCTH B TEIECHOM U

OpOSIBICHUN ~ arpeccuy, a TaKKe  CO3JaHus
koM(bopTHOH cpempl oOydeHus B By3e [6, €. 13],
MOCKOJIBKY ~3TO  HEaJeKBaTHOE, AECTPYKTHBHOE
MOBEJICHUE [0 OTHOMICHHIO K JPYTHM JIUYHOCTSIM,
OpOTHBOpeYalee  OOLICIPUHATHIM — HOpMaMm B
obmecte [7, ¢. 5-9, 30]. Kpome Ttoro, cremeHs
HPOSIBJICHHS arpeCCHU OTPaKaeT aJaTHPOBAHHOCTD
YeNoBeKa B OKpyXKarolei cpeze. [8, ¢. 242].

Leab uccienoBanus.

W3ydyenne  ocoOeHHOCTEH  SMOITMOHAILHOU
HATIPaBJICHHOCTH ¥ OIICHKA arpeCCHBHOTO MTOBEICHHS
Y CTYACHTOB Pa3IU4HbIX CIELIUAIBLHOCTEH.

MartepuaJjibl 1 METOABI.

HccnenoBanust BBIMOTHSINCH B Jlaboparopun
onTUMH3aMU  ydyeOHOro  mporecca  Kadeapsl
HopManbHOU ¢usuonoruu Keiprezcko-Poccuiickoro
CrnaBsHckoro yHuBepcurera. OOcnemoBano 195
CTYACHTOB MIIAJIINX KypcoB B Bo3pacte 18-20 mer.
Bce wuccnenyemple He HMENM OTKIOHEHUH B
COCTOSHMM 310pOBbsS M OBIIM  pasfeieHsl  Ha
CIIEIYIOIINE TPYNIBI B 3aBUCUMOCTH OT (haKyibTeTa,
Ha KOTOpPOM OHHM oOywarorcs: 1) MeAMIMHCKHUHA
(kouTposmb) — 50; 2) ropummueckuit — 51; 3)
(hakynmBTET apXUTEKTYpHI, JH3aifHa U CTPOUTEIHCTBA
(®AuC) — 50; 4) dakynpTeT MEXIYHAPOIHBIX
otHomeHnt (OMO) — 44. ¥V Bcex HCHBITYEMBIX
OTIpeIeIIs TN o01yro SMOLIMOHATIBHYIO
HampaBlIeHHOCTh Ju4yHoctd 1o b.U. JlomoHoBy,
COrJaCHO KOTOPOM BBIAEIAIOTCS CHEAylolue €€
tunbl: 1)  aneTpyucTuueckas — IMOTPeOHOCTh
OTIaBaTh, HCTHUTHCS, CONCHCTBOBAThH, MOMOTATh; 2)
KOMMYHHUKAaTUBHasg — HOTPEOHOCTh B 0OIIeHHH; 3)
MpaKkcudeckas — MOTPeOHOCTh aKTHBHO JEHCTBOBATH,
JIOCTHTaTh  TIOCTaBJICHHOW  ILenW,  J0OWBaThCS
KeNMaeMbIX  pe3ynbraToB; 4) THOCTHYECKas —
MOTPEOHOCT, B TIONYYCHHH 3HAHHUA O HOBOM,
HEHM3BECTHOM; 5) POMaHTHUYECKas — CTPEMIICHHE K
HEOOBIYHOMY, TAWHCTBCHHOMY; 0) IIyTHHYeCKas —
MOTPEeOHOCTh PHCKOBATH, IPEOJIOJIEBATH OIACHOCTH;
7) ocreTHueckas — MOTPEOHOCTh B BOCIPHUATHH
NIPEKpacHoro; §8) Triopuyeckas — IOTPEOHOCTh B
claBe, MEPeXMBaHWUU ycIexXxa Ha BHIY Y APYrUX
JIoNe,  M3BeCTHOCTH; 9)  aKkM3WUTHBHas  —
MOTPeOHOCTh B HAKOTUIEHHH (KOJUIEKITHOHUPOBAHUH )

nymesHoM komdopre. [9, . 58-59].

Kpome Toro mpoBeneHa OlleHKa YpPOBHS
arpeccud ¢ HcIoOJb30BaHWeM ompocHuka JLT.
[ToyeOyr,  HpUMEHSIOIIErocs sl JTHarHOCTUKH
arpeccuBHoro moBexeHus [10, c. 383-385] mo 5
IIKaJIaM:

1. BepOampHast arpeccus (BA) — demoBek
BepOAJIBHO BBIPAXKAET CBOE arpecCMBHOE OTHOIICHUE
K JpYyroMy 4YeJOBEeKy, HCIOJIb3yeT CIOBECHBIC
OCKOPOJICHUS;

2. ¢usuueckas arpeccusi (PA) — denoBek
BBID2)KAET CBOKD arpeccHi0 10 OTHOLICHHI0 K
JPYromMy ¢ NpuMeHeHHeM (PU3NUECKOi CHIIBL;

3. mpenmernas arpeccus (ITA) — demoBek
CpBIBaCT CBOIO arpeccHi0 Ha OKpPYXaroUIUX €ro
npenMeTax;

4. smommoHanbHas arpeccus (DA) — y
YeIOBEKAa BO3HHMKACT SMOIMOHAIBHOE OTUYKIACHHE
npH 0O0IIeHUH c JOpYTUM YEJIOBEKOM,
COITPOBOXKaEMOE MOI03PUTEIBHOCTHIO,
BpaXIeOHOCTEIO, HETIPUSI3HBIO WITH
HEJ0OPOKETATETBHOCTHIO 10 OTHOLICHHIO K HEMY;

5. camoarpeccuss (CA) — udemoBek He

HAXOJUTCSI B MHpPE M COTJacHu ¢ co0OM; y Hero
OTCYTCTBYIOT  WJIH  OclableHbl  MeXaHU3MBbI
MICUXOJIOTHYECKOW  3alIWTBl, OH  OKa3bIBaeTcA
0e33alMTHRIM B arpeCcCUBHOM cpeie.

Pe3yabTaTsl U 00cy:K1eHMe.

B xome wuccnmenoBaHHs — AMOIMOHAIBHON
HaNpaBJICHHOCTH MPEACTABUTENCH MEIUINHCKOTO
npoduiist HanboJIbIIME OANIBI BHISBICHBL: Y IOHOILEH
o [IKaJIaM MIPaKCHIECKOTO (6,3+0,58),
rHoctuueckoro (5,67+0,49) u anpTPyHCTUUYECKOTO
(5,05+0,57) BumoB smoumii (Tabn. 1); a y meBymek
(rabn. 2) —  mpakcmueckoro  (6,97+0,45),
pomanTrdeckoro (6,07+0,62), anpTPyHCTHYECKOTO
(5,7%0,5). CrynmeHTsl IOpPUANYECKOTO (aKyabTETA
JACMOHCTPHUPYIOT MaKCHUMAJIbHbIC 3HAUYCHUA Yy JIUIL
Myxckoro moya (tabin. 1) mo  mKamam
MPAaKCUYECKOTO (6,3£0,7), POMaHTHYECKOTO
(6,0+£0,7), tHOCTMYeckoro TumnoB (4,8+0,9), B TO
BpeMsl KaK y >KEHCKOTo (Tabi. 2) — NMpakCHYECKOTo
(5,1£0,5), POMaHTHYECKOTO (4,5+0,7),
anpTpyuctuaeckoro (4,3+0,5).

Taoauna 1

IMOUMOHATBHAS HANPABJIEHHOCTD Y IOHOLIEH, 00yYalIIUXcsl HAa Pa3HbIX (aKyJIbTeTax

[okazarens B Oammax MenunuHckui OAIUC IOpunuueckuit OMO
n=21 n=19 n=19 n=21

ANBTpyHCTHYECKAS 5,1+0,6* 3,1+£0,8 4,2+0,8 4,6+0,7

KommyHukaTuBHAS 3,1+1 2,6+0,7 3,4+0,8 3,5+0,6

I'mopuyeckast 3,8+0,8 2,2+0,6 2,5+1,1 4,3+0,9

IIpakcuyeckas 6,3+0,6 5+0,6 6,3+0,7 5,9+0,7
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ITyranyeckas 3,8+0,9 2,6£0,6 4,5+0,8 5,8+0,8
Pomantuyeckas 5+1 6,1+£0,8 6,0+0,7 5,5+0,7
I'noctrueckas 5,7+0,5* 4+0,7 4,8+0,9 5,2+0,8
DcTeTHyeckast 2,9+0,6 3,8+0,5 2,8+0,8 4,8+0,8
TI'emoHncTuyeckas 3,3+0,6 4+0,9 3,3+0,8 3,4+0,8
Axn3uTHBHAS 4,8+1%* -2+1 -0,8+0,8 2,4+0,7*

Ipumeuanue: nokazamens cmamucmuyecku docmogepen npu. * P<0,05.

Ananmu3 pesynbraTtoB obcienyemeix DAJ/[uCa
moxasai (tabi. 1), 9To cpemut I0HOMIEH TOMUHUPYIOT

g obyuaromuxcs Ha MO BenymuMu SMOLUSMHE
OKa3aluch: y MyXckoro mona (tabm. 1) -

poMaHTHUEeCKas (6,1£0,8), MpaKkcuvecKas npakcudeckoro (5,9+0,7), myraudeckoro (5,8+0,8),
(4,95+0,63), reIOHNCTHYECKAs (4,0+0,86) poManTHdeckoro THIOB (5,5+0,7), a y KEHCKOTO
HampaBJIeHHOCTh; a Yy JeBymek (tabm. 2) - (rabn. 2) -  pomanTHyeckoro  (6,5+0,6),
pomaHTHueckoro (6,58+0,58), TeIOHUCTHYECKOTO mpakcudeckoro (6+0,6) W KOMMYHHMKaTHBHOTO
(6,52+0,44), scretmueckoro xapakrepa (5,68+0,6). (5,8+0,5).
Taoauna 2
IMONMOHAIbHAS HATPABJIEHHOCTH Y JIEBYIIEK, 00yYAOIMXCH HA PA3HBIX ()aKyJIbTeTax
TToxasarens B Oautax MemummHCcKui DOAJINC IOpunmaecknit dMO
n=29 n=31 n=32 n=23
AnbpTpyncTHUECKas 5,7+0,5 4,6+0,6 4,3+0,5 5,1+0,4
KommyHukaTuBHas 4,94+0,6 4,9+0,7 3,6£0,4 5,8+0,5
I'nopuueckas 2,6£0,7 2,9+0,6 3,1+0,6 4,7+0,7*
IIpakcuyeckas 7+0,5* 4,9+0,5 5,1£0,5* 60,6
[Tyrunyeckast 2,6£0,8 1,6£0,7 3,8+0,5 5+0,7*
Pomantnueckas 6,1+0,6 6,6+£0,6 4,540,7 6,5+0,6
TI'HoctHueckas 5,7£0,5 4,9+0,5 3,1+0,6* 5,7+0,6
DcreTHyecKas 5,6+£0,6 5,9+0,6 4+0,7 4,14+0,6
Tegonuctuyeckas 3,8+0,7* 6,5+0,4 3,6+0,6 5,6+0,5%*
AKu3uTHBHAS 1,1+0,7 2,5+0,8 1,4+0,7 2,34+0,7

Ipumeuanue: noxazamens cmamucmuyecku oocmogepen npu. * P<0,05.

OrnenuBast BepOAIbHYIO  arpeccHio, CTOWT
OTMETUTh, YTO Hallle BCEro €€ BhICOKHE 3HAYCHHS
BcTpeuaroTcsi 'y obcienyembix OMO  (57%) w
apxutrektopoB  (50%), B OCTambHBIX TIpyIIax
TaKOBBIX JIUL 3HAYMTENbHO MeHbIme. [lo cimydasm
MaKCHMaJIBHBIX  I1apaMeTpoB  (HU3MYECKOH |
NPeIMETHOH arpeccHuu JHAUPYIONYIO IO3HIHI0
3aHUMalOT Takxke cTyneHtsl OMO (51% u 34%

COOTBETCTBEHHO). [Ipu paccMOTpeHMH TMoKa3areneH
SMOLIMOHANBHON arpeccuu 00HapyKEHO, YTO TIEPBYIO
CTYNIEHb II0 YacCTOTE€ BCTPEYAEMOCTH €€ BBICOKHX
3HAYeHUH  3aHMMAlOT  apXUTEKTOpbl,  Jjaliee
PACIIONOKIIIHCE IOpPUCTHI, TpexactaButeTn ®MO u
MeauKHA. Beicokuil ypoBeHb camoarpeccuu dare
BCET0 PETUCTPUPYETCS CPear apXUTeKTOpoB (58%).

Taoauna 3
YpoBeHsb arpeccus y 10HOLICH, 00y4aOIMXCA Ha Pa3HBIX (aKyJIbTeTax
IToka3aTtens B MenunuHckui DOAINC IOpuanueckuii OMO
Oammax n=21 n=19 n=21
BepoOanbHas 4,3+0,3 3,8+0,4 3,7+0,4 4,4+0,3
dusnueckas 5,1+0,4 4,1+0,5 4,7+0,4 5,4+0,3
IpeamerHas 3,3+0,4 3,54+0,5 2,7+0,4 3,8+0,5
OMOIMOHAIbHAS 2,2+0,3 3,2+0,4* 1,9+0,5 2,6+0,3
Camoarpeccust 3+0,4 4,4+0,4* 3,8+0,5 3,9+0,5
O6mmas 17,5+1 18,9+1.,4 16,5+0,8 20+1,3
Ipumeuanue: noxazamens cmamucmuyecku oocmoseper npu: * P<0,05.
IMoka3zatemnu BepOAIbHOIM, ¢busuveckoii, otnuyarorcs. OIHAKO YPOBCHb SMOIHOHAIBHOU U

MpeaMETHON u oOmmel arpeccud, BBIPaXCHHBIE B

bamnax, B

rpynmax IOHOIIEH JOCTOBEPHO HeE

camoarpeccun 'y mpencrasureneii ®A/luCa Beime,

YeM Y MCCIETYEMBIX MEIUITUHCKOTO mpoduist (Tadi.
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3). Uto kacaercs neBymiek (Tabn. 4), To 3HAUYCHHS
BepOabHO# M 00IIeH arpeccuu y OyAyIIUX Bpaueit
JOCTOBepHO Hmke, dyeM y cryaeHTok DPA/luCa u
OMO, a ¢u3nyUecKoi M MPEeIMETHONH — y BCEX JIUI

MPUMEPHO OAMHAKOBBIL. [loKa3arenu dMOIUOHATBHOM
arpeccuu TaKXeE BBIIIIC y MPpEACTAaBUTCIIbHUL]
DAJTuCa (Tabdm. 4).

Taoauna 4
YpoBeHb arpeccuu y aeBylleK, 00y4aomuxcs Ha pa3HbIX GpakyabTeTax
TTokazareins B Oautax MeaunuHCKIH DOAINC IOpuanueckuii dMO
n=29 n=31 n=32 n=23
BepbasibHas 3,3+0,4 4,4+0,3* 3,9+0,3 4,7+0,4%*
dusnueckas 2,5+0,4 3,1+0,3 3+0,3 3,8+0,4
IIpenmerHas 3,4+0,3 3,8+0,3 3,9+0,3 4+0,3
DMOLMOHAIbHAS 2,5+0,3 3,6+0,3* 3,3+0,3 3,2+0,3
Camoarpeccust 4+0,4 5+0,4 3,840,3 3,5+0,4
OO6rast 15,5+1,2 19,8+1* 17,9£0,8 19,2+0,3

Ipumeuanue: noxkazamens cmamucmuyecku oocmogepen npu: * P<0,05.

BruiBoapbl.

Takum oOpa3oMm, aHaTU3 ASMOIHUOHAIBHON
HaIpaBJIC€HHOCTH TOBOPUT O TOM, YTO, HE3aBUCHUMO
OT CHEHUATN3AINH, BEIYIIUMH Vy OOJIBIIMHCTBA
CTYACHTOB OKa3aJIiCh MpaKCHIECCKHE u
POMaHTHUYECKUE BBl 3MOLUM, AEMOHCTPUPYIOLIUE
MOTPeOHOCTh B JOCTIDKCHUH TOCTABIICHHOHN LeMn M
JKeJaeMbIX pPe3yJbTaToOB, AKTUBHOW JESTeNbHOCTH,
CTpEeMJICHHH K HEOOBIYHOMY H TaWHCTBEHHOMY.
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Introduction

Works of fiction gives chance to understand
the developing process of especial, unique
philosophical, irfanic, spiritual and divine light
soul. “Spirituality- power and strength of each
person, nation, society, country and spirituality is
inner forces which encourage people to spiritual
purification and sublimation. It beautify inward
world of people and awaken their faith” said the
first President of Republic of Uzbekistan
ILA.Karimov.

Undoubtedly, investigation of depiction of
nations which form and prettify people’s character,
broaden their horizons in national literature may
has great impact not only sphere of literature but
also development of fictional products. There by,
research of activity and literary heritage of foreign
oriental writers their may of thinking as well as
factors of advancement is tantamount to have
comprehension about their spirituality and cultural
feature.

Obviously, Islam and Sufism are part and
parcel of life of nations of Central Asia. It can be
easily seen that ideas of Sufism deeply rooted in
everyday life and minds of people as content and
gist of classic literature is full of moral ethic norms.
Moreover, traditions of Uzbek people are
tremendously knotted with customs of Sufis.

Materials and Methods

Progress of country and evolution of society
have been always connected with science, culture
and mentality.

If we look at backbone of Sufism it is apparent
that there are philosophy, ethics, religion and etc.
Sufism is marrow of spirituality of our nation,
insomuch as nations such as “spirituality” and
“spiritual” are conception of Sufis. Sufism is one of
the main parts of Islamic spirituality. At present the
ideas of Sufism and knowledge of Sufism have their
influence on all the Muslim territories. Studying the
theory and practice of Sufism includes a 12-year
heritage and practice [7].

It includes understanding of the world, social
and everyday life as well as attitude to earth and
universe, time and place, moment and eternity.
Here at it is impossible to imagine Sufism
separately from development.

Literary relationships and influences are
variorum and comprehensive phenomenon. Each
writer has his own special method and trusted role
model, person to rely on and accept as a teacher.
Yet, it does not mean that his aspiration and
inspiration depend only on his role model so that
others have no impact on him. Writer might be
influenced by the literature of either period or
creative direction, even talented person who lived a
long ago.
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Admittedly, the end of the 18™ beginning of
20" century, period when Translation school of
Khorezm functioned was fruitful and productive. In
this period were written well over 150 works in
Arabic, Persian, Azerbaijani and Turkish languages
and became invaluable heritage of Uzbek nation.
Sufistic- irfanic fictions and non-fictions constitute
certain quantity of them.

For instance, with the initiative of Feruz,
Nadjmiddin Doya’s (apprentice of Nadjmiddin
Kubra) book “Sayr ul-ibad min al-maad” which
was dedicated to theory of Sufism was translated
into Uzbek.

Other than that, Munis, Ogahiy, Feruz and
other poets also included irfanic themes in their
texts so, Bobodjon Sanoiy was nurtured and
evolved as a poet and litterateur in this ambiance.

Babajon Sanoiy translated from Persian into
Uzbek works called “Haft keshvar”, “Mehr and
Moh”, “Rano and Zebo” which were strongly
related to Sufism. What is more, he put pen to
paper in wrote “Khadikai azhar and djavohir ul-
asror” (Garden of flowers and diamond of secrets),
“Kanz ul-Maorif” (Treasures of knowledge),
“Dostonhoi manzum” (Poetic stories) and fostered
development of sufistic literature in this land. N.
Kamilov’s doctoral thesis carried out the research
of his several translations [3.p.142-143]. Babajan
and several other writers of Khorezm were
mentioned in A. Nasirov’s catalogue (they are kept
in the Institute of Oriental Studies of the Academy
of Science of the Republic of Uzbekistan). The
author of the book, Bobojon Sanoye’s first creative
heritage was learnt by Dr. Najmiddin Kamilov
[4.p.142-143], Doctor of Philological Sciences.
There is a special page [4.p.133-165] which is
devoted to this writer in his monograph, 1988. The
thirty-page chapter entitled “Ibn Sina and Babajan
Sanayi”, gives you a brief overview in the works of
Hadji azar and Kanz ul-maarif on page 7 and the
rest of the chapter[4.141-165] is devoted to his
translation work.

According to statement of Sanoiy, he was
passionate mainly about philosophy and sapience
(wisdom). Sanoiy meticulously studied Abu Ali
ibn Sino, Umar Khayam, Abu Nasr Farobiy’s
masterpieces and strived to deliver difficult and
challenging text in an easy and understandable way
to people. His “Khadikai azhar” and “Kanz ul-
Maorif” were written simultaneously in 1859 with
book of Fakhriy Hirotiy “Haft keshvar” (Seven
countries). Fakhr bin Amir Hiravi, the 16th Century
writer, is the largest of the Sanya translations, and
there are several manuscripts of this epic[2].

“Khadikai azhar” is devoted to find gist (role)
of individual. When Sanoiy explains person as a
phenomenon of nature he relies on natural-
philosophical notions, while speaking about role of

person in nature and his or her character he leans
on sufistic doctrine.

“Khadikai azhar” (Garden of flowers) is
autographic manuscript. It is written in the blend of
nazmu-nasr and purely in Uzbek. Furthermore,
destined to investigate main issue of knowledge —
self-actualization. In the content of book written
that from his early ages Bobodjon Sanoiy was
curious about the thoughts of Abu Nasr Farobiy,
Abu Ali ibn Sino and Zayniddin Muhammad
Gazzoliy, subsequently, studied ins and outs of
philosophy and sapience. As regards his opinion
about knowledge, if each science does not serve for
the truth achievement then they continue to be
fruitless. Therefore, in obtaining knowledge
whether in religious or temporal sphere, firstly,
individuals should have imagination about benefits
and merits of that study. The most importantly,
person seeking for knowledge should have his own
attitude to life as well as must be owner of
perfection. If person is morally undeveloped, there
is a highly likelihood that his knowledge will be
more detrimental rather than advantageous.
Following statement might be evaluated as a
conclusion of his opinions about knowledge: The
main idea of “Khadikai azhar and djavohir ul-
asror” is that people should identify and control
their desires. Should be noted that question of
desire was, is and will be in the center of dispute of
philosophers and scholars. Interestingly, despite
impeccable and entirely accepted notion about it,
there are various opinions according to author’s
belief and outlook to life.

In “Kanz ul-Maorif” sufistic understanding of
human nature is one of preponderate opinions.
There is explained the stages of reclusion:

71 approach to God

_I soul temper

71 reaching knowledge and truth.

In introduction of his book society is
criticized severely. He says: “There are that much
ill-natured people that sometimes it seems that
doomsday is really near. People are losing their
human features and have no clue of helping others.
They are like wild animals striking at each other
and do not worth to carry name “human being” on
their shoulder”.

In Babajan's works, we find a number of lines
written with regret, because many of his dreams have
not come true. He lived far away from the King's
palace and was imam in the mosque of the Bakcha
neighborhood in Khiva, and he did not think he was
happy. He could not tolerate compromise with the
spiritual poor, so he felt like strangers in that era.
Numerous works have been done in the area of
studying our national heritage, but still unspecified
areas and sources of this rich heritage are still
insufficient. Thousands of precious manuscripts are
waiting for their researchers in various bookshelves
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[1.142-143.]. The works of Kanz ul-maorif (“The
Treasures of Education”) and “Hadjiai azhar” (“The
Garden of Flowers”) belonging to Babajan Sanayi,
are of great significance in the study of Sufism
Teaching and Sufism History in Khorezm. Both of
these books are autographs and a single copy that
saving the main Fund in the Institute of Oriental
Studies of the Academy of Sciences of Uzbekistan.

Uzbekistan Academy of Sciences in Oriental
Studies institute manuscripts fund under the number
891 / Il the author of the coming Kanz ul-maorif
(Treasure of Knowledge) according to the content, it
had to be eleven chapters. But there is the text of the
sympathetic text. Theoretical part of the work is
written in prosaic, and stories are explained in
poetry.

Babajan Sanoah, who is interested in the
spiritual aspirations of the nation, he was going on
interpreter. In his opinion that interpreter is not only
the kings, it’s the opportunity for serving to his
people which it’s the style sharp thoughts and dreams
were explained. “The weekly” (Seven countries)[2] ,
“Mehr and Moh”, “Ra'no and Zebo” were translated
as his as like dreams by him.

The biggest translation of Sano's work is “Haft
menvar” (“Seven countries”) Fahri bin Amir, the
author of which was the creator of the 16th century.
In his time, the writer, Khairavi, wrote that Navoi's

References:

1. Komilov N. (1987) The Khorezm School of
translation. Doctoral thesis, 1987, p.142-143.

2. (1597) Xaft kishvar (Etti mamlakat) inv. Ne
1597-11. VZRFA Shl kylezmalar fondi.

3. Komilov N. (1988) The Khorezm School of
translation. Doctoral thesis, 1988, p.142-143.

4. Komilov N. (1987) Khorezmskaya shkola
perevoda. Dokt.diss., 1987, 142-143 p.

5. Komilov N. (1988) Bu kadimiy san"at. — T.,
F.Fulom nomidagi Adabiet va san"at nashrieti.
1988, 133-165-p.

6. (2018) Beginning from the 9-10th centuries BC
well — known works were created in historical
and theoretical aspects all over the world
concerning the ideologies of Sufism such as
“Kitab ut tavasin” by Xusein al- Xalladj, “Kitab
al-luma fit tasavvuf” by Sarradj at-Tussiy, “At —
taaruf li mazxabi axli -t-tasavvuf” by Abu Talib
Kalabadiy, ‘“Kut-ul-kulub” (at the end of 10th

“Majolis un-nafois” translated into Persian. Poetic
poem “Haft menvar” is devoted to and ethical
conscience that Sano’s socio-philosophical views to
human, its moral and ethical conscience, on the role
and place in society was explained in his translation.
“It is important to give meaning not only a word. So,
word-by-word to avoid the translation. Sometimes it
is literally translated there is also a possibility that
original work is moved on literally translated text”
[8.73].

Babajan Sanoiy devoted to his life to realize
this ambition. He deeply believed that it is possible
to enlighten and change people, direct them to way
of goodness, kindness and genialness as well. He
fought for development and formation of moral
ethic norms and priceless features of nation, which
can be realized by the help of fiction.

Babajan Sanoiy’'s poetic works are used
scientific work at the first time and its unique
poet’s reputation was re-established. The author’s
the poetry divan is not known in the literature.
Again, his masterpieces of the prose are full of
artistic-aesthetic requirements has been proven.
Lyric images, epic scales, plot and the perfection in
the composition is appropriate and the use of image
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INTRODUCTION

Oil and petroleum products (PeP) spills on the
surface of water bodies and soils are one of the most
dangerous types of man-made environmental
disasters. Spilled toxic substances destroy animals
and plants and make the contaminated areas
uninhabitable  for many years. Ecological
consequences of oil spills are very difficult to
estimate as oil contamination disrupts many natural
processes and interrelations, significantly changes
the habitability conditions of all types of living
organisms and is accumulated in the biomass.

Oil is a long-term decaying product and, when a
man-made disaster happens in water areas, it spreads
very quickly over the water surface forming a dense
layer of oil film which obstructs the access of air and
light. The International Petroleum Industry
Environmental Conservation Association states that
such disasters do not result in immediate mass
mortality in fishes, reptiles, animals and plants.
However, in the medium- and long-term perspective

the influence of oil spills is extremely negative. The
effect of spills is the most severe for the organisms
living in the coastal waters, especially the ones living
on the seabed or on the surface.

Modern technologies for fighting large-scale oil
spills are not always effective. Floating booms,
special oil collecting vessels, sorbents, chemicals
capable to "decompose" the oil or turn it into a gel
(to make the collection process easier) are used.
However, certain chemical agents applied for
fighting such disasters are extremely toxic
themselves. Nowadays, active developments are
carried out in the area of creating new synthetic
sorbents which meet (to a maximum degree) the
integrated "price vs efficiency"” criterion. Besides, the
equipment allowing to carry out effective gathering
of petroleum products from water surface and to
directly separate (at site) water from oil is being
developed.
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1 PETROLEUM PRODUCTS

GATHERING METHODS

Various methods are used to gather and extract
oil and PeP from the water surface. They can be
conventionally divided into mechanical, thermal,
physical-chemical and  microbiological ~methods

(Fig. 1).

Thermal method which is based on oil layer
burning out is used when the layer thickness is
sufficient and immediately after contamination
before the emulsions with water are formed. As a
rule, it is combined with other methods for spill
elimination. Burning of spilled oil is the oldest way
of cleaning the water surface.

Methods for petroleum products removal
from the water surface
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Figure 1 — Classification of methods for petroleum products gathering and extraction
from the water surface [1-6]

The most obvious disadvantage of using this
method of contamination elimination is that it forms
huge clouds of soot and other (much more toxic)
compounds resulting in heavy pollution of the air
environment around the oil spill. Another limitation
of this method is that it does not provide for
complete cleaning of the surface from heavy
petroleum products, and sometimes it is even
impossible to start a fire on a thin film of petroleum
products [7].

Mechanical method is the most rational way to
remove petroleum products from the surface of not
only reservoirs, but water streams as well.
Mechanical gathering and pumping of oil and
petroleum products is made by oil-collecting devices
or directly by pumps from natural or artificial
cavitations of the ground surface, wells or trenches
(oil traps). This is the most effective way to remove
the dissolved light hydrocarbons.

Physical-chemical methods using dispersants
and sorbents are viewed to be effective when
mechanical gathering of petroleum products is
impossible, for example, when film thickness is
small or when the spilled petroleum products pose

real threats to the most ecologically vulnerable areas

[8].

Biochemical treatment of the water surface to
remove spilled oil is still not widespread due to poor
biodegradability of oil components and long duration
of decomposition process (up to 6 months) [9-11].
However, this trend has gained momentum in recent
years [12]. Nowadays, the microbiological method
for elimination of large-scale contamination of soils
and water bodies with oil is used in combination with
mechanical gathering and physico-chemical methods
of hydrocarbons localization when the film thickness
is not less than 0.1 mm. At the same time
microorganisms are capable to utilize the emulsified
and dissolved petroleum products. Long duration of
biological degradation process is the limitation to the
application of microbial neutralization of the oil-
contaminated environments. The main advantages of
microbiological destruction over other methods are
better treatment, ecological safety, relatively low
costs, possibility to continuously process the
"chronic" pollutions and possibility to use it in the
areas that are difficult to access.
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Assessment of the existing methods allows to
identify the most perspective directions. This is, first
of all, PeP extraction using sorbents. The use of
sorbing materials is the most effective way to
eliminate the effects of oil contamination. For the oil
film with thickness of less than 1-2 mm or a shallow
water body, sorbents allow to clean the water surface
from oil in a very short time at low cost. Quality of
sorbents is determined, mainly, by their sorbent
capacity with respect to oil, degree of
hydrophobicity, floatability (both in the initial state
and after sorption of petroleum products), possibility
of oil desorption, regeneration and disposal of
sorbent, technological effectiveness of their
production and application.

2. SORBENTS FOR GATHERING OF OIL
AND PETROLEUM PRODUCTS FROM THE
SURFACE OF WATER BODIES

Materials used for gathering of oil and
petroleum products from the surface of water bodies
are commonly referred to as oil sorbents, as well as
oil collectors and oil absorbers. Three main
indicators are used to determine the quality of oil
sorbents: oil absorption, water absorption and
floatability. Efficiency of sorbents for oil gathering is
estimated, first of all, by the value of oil absorption
(oil capacity). High water absorption can be
eliminated practically for all materials by additional
hydrophobicity. Materials with low floatability can
be effectively used in products with the reinforcing
shell — booms, mats, napkins, etc. Various raw
materials are used for oil sorbents production.

Materials capable to absorb and retain oil and
PEP on its surface are increasingly applied in the
worldwide practice to remove petroleum products
from water. These materials can be classified by
different categories, in particular: natural and
synthetic, mineral and organic, natural and modified
[13].

Different types of clays, diatomite rocks
(mainly, friable diatomaceous earth), sand, zeolites,
tuffs, pumice stone, etc. refer to inorganic sorbents
for absorption of oil and its components [14-16].
Clay and diatomites constitute the majority of
products in the sorbents' market due to their low cost
and possibility of large-scale production. Sand used
as a filling material for combating small spills of oil
and petroleum products can also be related to this
category. However, quality of inorganic sorbents is
not at the high level from the point of view of
ecological safety. First of all, their oil capacity is low
(70-150%) and they are not good at retaining light
fractions, such as gasoline, kerosene, diesel fuel.
When eliminating oil spills on water, the inorganic
sorbents go down together with oil without
addressing the problems of water treatment to
remove pollutants. Finally, washing of these sorbents

with extractive agents or water with SAS, as well as
their burning-out are virtually the only methods of
their disposal [17].

Besides, the materials produced by processing
rocks and sedimentary rocks (expanded perlite,
expanded-clay aggregate, basalt cotton wool) are
related to mineral sorbents [16]. In order to achieve
the required hydrophobicity properties at the surface
of such sorbents, they are often processed with
chemical agents: silicone fluids, vapors of mineral
oils and paraffins, organic amines with aliphatic or
aromatic hydrocarbon chain. However, when using
the non-modified mineral sorbents there is a danger
that their particles will sink together with the
absorbed oil, and decomposition of the sunken oil is
extremely slow and has negative impacts on the flora
and fauna of water bodies [1, 18].

Natural organic and organo-mineral sorbents
are a promising type of sorbents for oil pollution
elimination. Wood chips, sawdust, modified peat,
dried grain products, wool, waste paper are the most
frequently used materials. Wool is one of the best
natural sorbents which is comparable in its oil
capacity to the modified peat. It can absorb up to 8-
10 kg of oil per kilogram of its mass; at the same
time, natural elasticity of wool allows to squeeze out
much of the light fractions of oil. However, after
several such squeezings the wool turns into the
bituminous felt and becomes unsuitable for use.
Because of its high price, insufficient quantity and
strict requirements to storage (wool is very attractive
to rodents, insects and undergoes biochemical
transformations) the wool cannot be considered as a
promising large-scale oil sorbent at all. Besides,
natural organic sorbents are significantly inferior to
inorganic and synthetic sorbents on sorbing capacity.
However, their application is linked with the need to
deliver them in large quantities to the place of
localization which affects both the final costs and the
time for starting the activities. Their limited
floatability (which is considerably inferior to
floatability of inorganic and synthetic sorbents) is
also an important factor.

The synthetic sorbing materials are mostly
produced based on carbamide formaldehyde resins,
polyvinyl ~ chloride, nylon, lavsan, Nitron,
polypropylene, as well as the natural and synthetic
latexes, rubber resins and rubbers made in the form
of powder, fibrous material, various foam plastics
[19-25]. Hydrophobization is used to increase
floatability and oil capacity of this type of sorbents.
Some existing methods of hydrophobization for
fibrous materials are rather difficult to perform,
technological process requires significant amounts of
flammable solvents, thus increasing fire and
explosion hazards of the processes. Runoff of the
part of absorbed petroleum products (sometimes - up
to 60-70%) when the sorbent is extracted from the
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water surface is a significant drawback of the
majority of fibrous sorbents [26-29].

Synthetic oil sorbents are used in the countries
with the advanced petrochemical industry (USA, EU
countries, Japan). Most commonly, they are made of
the polypropylene fibers which are formed into non-
woven rolled fabrics of different thickness. Besides,
polyurethane in the spongy or granulated form,
formed polyethylene with polymer fillers and other
types of plastics are used. At the same time, their
application in the form of high-dispersed powders to
increase efficiency of the use on thin films is
inadmissible due to the risk of cancerogenic diseases.
On the other hand, the use of different synthetic
materials which have (along with the large pore
volume) a rigid three-dimensional lattice pattern is of
great interest for wastewater treatment. Polyurethane
foam (PPU) polyfoams possess rather high sorption
properties [21, 30, 31]. Their oil capacity is 6-8
kag/kg. One of their drawbacks is that polyurethane
polyfoams absorb water in the conditions of
increased salinity.

Actually, sorbents, both natural and synthetic
(e.g. perlite, vermiculite, zeolite) can absorb in their
porous structure only up to 0.2-0.3 g of oil per 1 g of
sorbent, however, owing to adhesion the amount of
oil retained at the sorbents increases manifoldly. The
sorbents can be modified to improve their adhesive
properties. So, the perlite treated with organosilicon
compounds collects up to 6-9 g/g of oil. One gram of
hydrophobizated basalt fiber is capable to retain up
to 50-60 g of light petroleum products. Heavy
sorbents, such as zeolite and vermiculite, can be used
for oil sinkage, while the light ones — for formation
(on the surface of water and soil) of an oil-saturated

sorbent layer with subsequent removal of this layer
and its concentration in the places of oil disposal and
destruction.

Sorbents based on different wastes of
agricultural and wood-processing industries are
represented by various products. They are produced
on the basis of sawdust, buckwheat peel and many
other crops, peat and other vegetable-based materials
[32-37]. All these sorbents possess rather high oil
capacity (3-5 kg/kg and higher), they are inexpensive
and have a large source of raw materials. However,
their main components are cellulose and lignine
which impart the surfaces with strong hydrophilic
properties. Therefore, sorbents, which possess the
extended surface, easily and quickly absorb oil and
petroleum products; at the same time, they absorb
moisture even better which has an adverse effect on
the oil capacity. Thus, it is necessary to impregnate
the adsorbent after its deep drying with
waterproofing compounds. Hydropobization of the
surface by reactant or physico-chemical treatment
considerably improves technological parameters but
makes the sorbent more expensive. The time of
protective action of coatings, and, therefore, the
sorbent shelf life is usually limited to less than two
years. Sufficiently complete regeneration of the
exhausted sorbents of this type is difficult, as
squeezing (which allows to perform regeneration at
70-85%) breaks the sorbent structure and application
of thermal methods is limited to the material thermal
stability (usually 250-300 °C).

Properties of some materials which are used at
gathering of oil or form the basis for producing oil
sorbents are given in Table 1 [38].

Table 1
Properties of different materials for gathering oil
Material Oil absorption, g/g abso\?ﬁga, oy Cr);:igfizs
Natural organic materials
Wheat straw (broken grain) 4.1 4.3 36
Broken cane: - leaves 6.1 4.6 31
- stalks 2.7 3.9 17
Buckwheat peel 3.0-3.5 2.2 44
Aspen / pine bark 0.5/0.3 0.8/0.8 25/0
Sawdust 1.7 4.3 10-20
Lignin hydrolised 1.5-3.0 4.1 25
Wastes of cottonwool production 8.3 0.26 60
Peat 17.7 24.3 74
Dry moss 3.5-5.8 3.1-35 -
Wool 8.0-10.0 4.5 87
Crushed brown coal 1-2 0.2 -
Macroporous technical carbon 4.0-4.5 0-1.0 10-81
Synthetic organic materials
Expanded polystyrene: - granules 9.3 4.5 0
- fiber 7.0-12.0 6.0-11.5 80-90
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Polypropylene: - granules 1.6 0.8 0
- fiber 12-40 1-6 40-80
Shredded tires 3.6 7.2 55
Rubber crumb 51 0.3 0
Carbamide-formaldehyde resin:
- pieces 23.3 0.1 0
- powder 39.6 0.1 60
Phenol formaldehyde resin (powder) 4.4 14.5 0
Foam plastic: - sheet 14.5-35.2 1.3-25.9 75-85
- granulated 36.9 30.7 -
Polyester batting 46.3 42-52 94
Lavsan (fiber) 4.7-14.1 4.3-13.9 60-82
Inorganic materials
Foamed nickel 2.9 3.0 0
Fiber glass 54 1.7 60
Modified graphite 40.0-60.0 0.5-10.0 10-65
Perlite 5.0-7.0 0.5 0
Modified basalt fiber 37 0.5 27

3. SORBENTS BASED ON FIBROUS-
POROUS POLYMER MATERIALS

Fibrous materials represent a system of
chaotically arranged thin threads which are freely
distributed in space. As a rule, their structure is not
spatially oriented, thus allowing the pollutions to
contact a large surface per time unit. Cotton wool,
felt, fabrics, polyester batting, basalt fiber, etc. are
typical fibrous materials for oil collection. In the
course of oil absorption, the sorbent fibers are
capable to move apart, thus creating a specific
sorbent-PEP structure which (after gathering is
completed) starts to gradually compress by gravity
and to strain off up to 20-25% of the collected
petroleum product. According to the data in Table 1,
all fibrous sorbents are characterized by high ratio of
the absorbed oil squeezing. Some absorbers with
fibrous structure demonstrate a rather high water
absorption (polyester batting, sheet foam plastic with
thickness of 18 mm) which is caused by low
hydrophobicity of the surface. This disadvantage can
be eliminated by introduction of special
hydrophobization additives.

Emergency cleaning of water bodies is an
important practical application of fibrous melt-blown
materials (i.e. the ones produced by pneumoextrusion
method) [39, 40]. Oil-retaining capacity of such
materials (which is defined by the nature and
structural parameters of fibrous matrix) reaches 10
g/g and more. The melt-blown sorbents made in the
form of rolls, mats, floating pillows serve as a means
to remove oil from the water surface, protect the
water body coasts and gather the petroleum products
which have spilled onto the soil up to several
hundred square meters. High degree of extraction of
the emulsified petroleum oil (60-90%) is observed
even in the tough dynamic modes of filtering the oil-
contaminated water through the melt-blown material.

Oil trapping occurs not only due to their adsorption
on the surface of fibers, but also by retaining the
coagulating microdrops in the material pore space.
Melt-blown sorbents are produced by using
granulated polyethylene, polypropylene,
polyethylene terephthalate, as well as secondary
thermoplastics (product of recycling the plastic
vessels, utensils, packages, etc.).

3.1. Melt blowing technology

The melt blowing technological process (Fig. 2)
traditionally includes operations on processing the
granulated thermoplastic polymer in an extruder,
dispersion of the melt being formed with a flow of
compressed gas and application of the fiber-porous
layer onto the rotating substrate (drum). The fibers
generator, manipulator and the mechanism for
material removal are the main technological nodes
used at melt blowing. The fibers generator which
includes an extruder and a pneumatic spraying head
is intended for processing the granulate into the melt,
forming the fibers out of it and transferring them to
the forming substrate. The manipulator ensures
rotary and reciprocating movement of the substrate
which is required to produce fiber-porous products of
the given configuration. Usually, melt blowing is
exercised under temperature ranges which ensure the
melt viscosity at the extrusion head outlet
corresponding to the melt flow index of not less than
20 ¢/10 min. This value is used as a criterion to
establish distribution of temperatures along the
extruder zones [41]. The most important operation is
the dispersion (spraying) of the melt and fiber
drawing with the gas flow. When the temperature
conditions are stabilized, the spraying is controlled
by adjusting the temperature and compressed air
pressure. External electrization may be applied to the
fibers being created.
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Figure 2 — Diagram of the melt blowing technological process: 1 — engine; 2 — channel for bunker zone
cooling; 3 — channel for the melt discharge to the profiling head; 4 — cylinder heaters; 5 — cylinder; 6 — screw;
7 —filling hopper; 8 — bunker; 9 — thrust bearing; 10 — reduction gear; 11 — spraying head; 12 — compressed
air branch pipe; 13 — gas-polymer flow; 14 — shape-generating mandrel. Zones of screw: | — feeding
(loading); Il — compression (plasticization); 111 — squeezing (dosing). Electrization zone: 15 — high-voltage
electrode; 16 — grounding electrode

Polymer fibrous materials (PFM) represent a set
of the polymer fibers which are cohesively bonded in
the places of contact and which form a fiber mass.
Availability of the cohesive bond between the fibers
release from the need to use additional processes
(needlepunching, cross-linking, etc.) in PFM
production. The melt blowing technology allows to

impart the sorbing elements with shape stability and
structural definiteness.

Density and diameter of fibers are the main
PFM parameters which define their sorption
characteristics. The material density can be adjusted
within the range of 0.05 — 0.5 g/cm®, while the
diameter of fibers — 5 to 500 microns (Fig. 3).

Figure 3 — Electron microscopic images of different areas of cross-sections of polymer fibrous melt-blown

In certain cases, parameters of filter-adsorption
treatment are determined by the nature of PFM
fibrous matrix. For example, melt-blown materials
consisting of thin lipophilic fibers (polyethylene,
polypropylene) are excellent oil adsorbents [42].
High adsorptive capacity, adjustable distribution of
fibers diametrically and by stacking density, large
volume of cavities between fibers, permeability for
liquids and gases are their characteristic features.
Oil-retaining capacity of sorbents made of PFM in
static conditions reaches 10 kg of oil per one
kilogram of adsorbent, which considerably exceeds
the same parameter of composite materials intended
to gather petroleum products [43]. PFM made in the

material

form of rolls, hoses and floating pillows serve as a
means to remove oil from the water surface, protect
the water body coasts and gather the petroleum
products which have spilled in emergency situations
at the enterprises and during transportation [44].
Adsorption capacity of prototypes of melt-
blown PFM based on polyolefins is as good as (and
sometimes exceeds) the foreign composite non-
woven fabrics specifically intended to collect
petroleum products. So, the melt blowing technology
was used to produce the material based on
thermoplastic polymer which consists of chaotically
arranged fibers with a diameter of 5-20 microns and
density of 0.01-0.2 g/cm® [45]. Absorption and

Philadelphia, USA

144

THOMSON REUTERS

Indexed in Thomson Reuters




| ISRA (India) = 1.344 |
| 1S1 (Dubai, UAE) = 0.829 |
| GIF (Australia) =0.564 |
L JIF =1.500 |

Impact Factor:

| SIS (USA) =0.912 | ICV (Poland)  =6.630
PUHI] (Russia) = 0.207 | PIF (India) =1.940

ESJI (KZ) =4.102 IBI (India) =4.260
SJIF (Morocco) = 2.031 |

retention of liquids in it occurs due to the capillaries
formed by the fibers twisted in bundles and clusters.
Content of such capillaries in the material reaches 60
%, while the remaining 40 % of fibers create the
material base. Optimum absorbing ability of the
material is created when the capillaries content in it
is from 30% to 60%. This material is capable to
absorb the amount of liquid which is 40-50 times
greater than its own weight.

3.1. PFM modification with disperse sorbents

Fibers modification with porous adsorbents
allows to increase the PFM adsorptive capacity. The
specific feature of such PFM structure is that the
adsorbent particles are adhesively fixed to the fiber
surface (Fig. 4).

Figure 4 — Electron microscopic images of PFM based on high pressure polyethylene modified
with activated charcoal particles (14 wt.%6).

It is inexpedient to process the dispersed
adsorbents together with a polymer, since porous
particles are encapsulated by the binders and lose
their adsorptive capacity. If (at PFM forming) the
particles are injected into the gas-polymer flow, then
they come into adhesive contact with the fibers in
viscous-flow state and (at hardening) are firmly fixed
on the surface of fibers. This technology provides for
the possibility to obtain materials with high
adsorptive characteristics. Thus, PFM containing 11-
14 wt. % of activated charcoal is three orders of
magnitude higher than the one of the unmodified
analog, and these PFM contain a considerable
amount of sorption-active micro- and mesopores [39,
page 163].

On the surface of PFM fibers (which are in
viscous-flow state) it is also possible to adhesively
fix the solid particles of mineral sorbent (for which
purpose the modified bentonite clay is used) [46].

Polypropylene (PP) with filler (silicon dioxide SiO»,
dispersion — 5-10 microns) with 8-16% concentration
in the fiber and bentonite clay particles (adhesively
fixed to the particles of bentonite clay) with
dispersion of 5-10 microns in the amount of 4-21 wt.
% which are modified by soap stocks of fatty acids
were used for producing specimens. The disperse
filler was preliminary processed in the corona
discharge field (intensity — 8-21 kV/cm). As a result
of polarization, an electret charge with the effective
area density of cer = 0.2-0.3 nC/cm? is formed on the
material fibers.

To assess the sorption capacity of the produced
PFM, an emulsion of oil in water (0.6%) had been
created which was then passed through the developed
multilayer PFM. The mass of emulsion was
determined by weighing before and after filtration
and, on this basis, the sorption capacity of the
material was calculated (Fig. 5).
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Figure 5 — The dependence diagram of oil sorption capacity (C, g/g) of the combined PFM versus corona
discharge field intensity at various contents of filler (SiO2) and clay (wt. %o/wt. %):
1-8/4;2-10/5; 3-12/10; 4 — 15/20; 5 - 16/21

As the result of the research it was established
that combination of the disperse filler encapsulated in
the fibers in the form of silicon dioxide SiO; particles
treated in the corona discharge and the particles of
the modified bentonite clay applied on the surface of
fibers significantly increases the efficiency of
sorption of the oil dispersed in water. The largest
sorption capacity was demonstrated by two PFM
specimens made of PP with filler (silicon dioxide
SiOy, concentration in the fiber — 15-16%) polarized
in the corona discharge field with intensity of 18
kV/cm and the particles of the modified bentonite
clay which are adhesively fixed on fibers in the
amount of 20-21 wt.% (curves 4 and 5 in Fig. 5).

Apparently, this is because of the fact that
bipolar electret charge acquired by the fibers
contributes to better wetting of the fiber surface due
to deformation of solvation shells and disorientation
of water dipole molecules. This results in
improvement of hydrophobic properties of polymer
fibers. Further increase in the amount of the applied
fillers leads to an increase in sorbent weight and
decreases its sorption capacity due to porosity
reduction.

Thus, by using the additivity of properties, an
effective combined sorbent [47] can be produced
which summates the sorption properties of the
modified polymer fibrous material and solid particles
of bentonite clays adhesively fixed on the fiber
surfaces.

4 THE USE OF SECONDARY POLYMERS
TO PRODUCE FIBROUS SORBENTS

The repeated use of sorbents is possible only
when gathering pure fractions of oil. Most often,
after two-three regeneration cycles the sorbent
capacity considerably decreases as its pores become
clogged with dirt and heavy fractions and the
structure of fibrous sorbent can be deformed. Change
in the physical-chemical properties of the spilled oil

as a result of its evaporation, oxidation,
emulsification and other processes may be another
reason for sorption deterioration. The increased
content of gas, light fractions and emulsified water in
oil often results in an increase in consumption of
sorbent for the oil removal from the water surface.

Secondary raw materials can be used for
sorbents production; in this case, such important
quality indicator as retaining capacity of the sorbents
made of secondary polymers may be even higher
than the one of the sorbents made of primary raw
materials.

The melt flow index (MFI) of the secondary
polymer raw materials is very important for
producing non-woven fibrous materials. Raw
materials with low MFI values are used to produce
coarse-fibered materials with high MFI values.
Usually, these materials have low strength
characteristics. Insignificant MFI reduction due to an
increase in the gel fraction content is observed in the
secondary polyethylene. At repeated processing of
polypropylene, MFI goes up at the increase in the
number of cycles; besides, at low processing
temperatures (up to 220 °C) slow MFI growth is
observed at the increase in number of processing
cycles. When the processing temperatures exceed
250 °C, a drastic rise in MFI is observed (14-fold
increase after 5 processing cycles at 7= 290°C) [48].
Sorption capacity of non-woven fabrics produced
from the secondary PP (wastes of polypropylene
bags) and used as sorbents is not worse than that of
the materials made of primary PP. At the same time,
retaining capacity of a sorbent produced from
secondary PP is even better (up to 15%) than that of
the materials made of primary raw materials.

One of the most important advantages of the
sorbents produced from fibrous materials is their
high regenerative capability without considerable
loss in sorption capacity at subsequent applications.
Figure 6 shows the change in sorption capacity of
PFM specimens produced from wastes of secondary
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thermoplastics depending on the number of
regeneration cycles [49]. It can be seen that at

repeated use their sorption ability remains at the level
of 50-70% of the initial value.

AAC %

............

Figure 6 — Change in oil capacity (A C, %) of PFM produced from wastes of secondary thermoplastics at
repeated (n) use: 1 — fibers from disposable medical syringes (polypropylene); 2 — fibers from plastic bottles
(polyethyleneterephthalate); 3 — fibers from a mix of the used disposable syringe bodies and plungers
(polyethylene and polypropylene)

Conclusion

It has been experimentally proven that melt-
blown materials of different types possess the oil-
retaining capacity in static conditions up to 50 g/g
and degree of extraction (from the water) of the
emulsified oily substances up to 100%, which
exceeds the properties of the majority of the known
sorption materials applied both for filtering and
gathering of the spilled petroleum products. The
studied patterns allow outlining a perspective to
increase the efficiency of polymer fibrous materials
as sorbents for oil and petroleum products. The
regulation of structural parameters of the fiber-
porous materials produced by the melt blowing
method, along with modification of polymer fibers in
physical fields and introduction of target additives
that will allow obtaining new highly efficient
sorbents for gathering of oil and petroleum products
may become a very promising direction.

The idea of modifying PFM in electric and
magnetic fields is based on the existing technological
possibility to impart the melt-blown materials with a
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INTRODUCTION

Since 2005 Georgia has revised regulations and
legislation on many aspects of transport-related
infrastructure and services to facilitate rapid development
of its transport sector. Increased economic activity,
following these reforms, has led to more intensive use of
the sector, particularly for international links, and the
sector’s contribution to gross domestic product has been
growing about 10% annually.

The road network is about 22,000 km and the annual
capital investment in all modes of transport reached $362
million in 2011, including $131 million of foreign direct
investment. Much of this has gone into improving
Georgia’s international roads, following attempts to make
Georgia’s transport system an integral part of the Transport
Corridor Europe—Caucasus—Asia and the Central Asia
Regional Economic Cooperation corridors and a regional
logistics hub. Improvement of the East-West Highway
(EWH) remains the priority for public investment. Placing
EWH improvement at the top of the investment list is
justified because it is the fastest and shortest surface
transport link between the east and west of the country, and
is important for the cohesiveness and security of the
country. It is also the only alternative to the railway.

Responsibility for road infrastructure policy and
planning in Georgia lies with the RDMRDI, while
management of the National/Regional roads and local
roads is the responsibility of the RD and the
Municipalities. While the Roads Department of MRDI
builds and operates roads classified as international and
secondary, since 2007 local authorities are responsible for
the other roads in the network, which are classified as local
roads. The Roads Department is responsible for planning,
designing, constructing, and maintaining secondary and
international roads. Most of its work, except some planning

and programming work, is outsourced to national and
international private companies. It has evolved into a
contract administrator and manager of the network. Local
authorities oversee the roads in cities, towns, and villages.
The Roads Department manages international and
secondary roads (6,835 km), and district administrations
and cities manage local roads (around 15,000 km).

Under present road construction and maintenance
contracts the contractor is responsible for the execution of
works which are normally defined by the Georgian Road
Department (GRD), and the contractor is paid on the basis
of unit prices for different work items, i.e. a contract based
on “inputs” to the works. The results of this type of
traditional road contracts are in many cases less-than-
optimal. The problem is that the contractor has the wrong
incentive, which is to carry out the maximum amount of
works, in order to maximize his turnover and profits. Even
if the work is carried out according to plan and
considerable money is spent, the overall service quality for
the road user depends on the quality of the design given to
the contractor who is not accountable for it. In many cases
the roads do not last as long as they should because of
deficiencies in the original design, aggravated by
inadequate maintenance.

Performance Based contracting or Output- and
Performance-based contracting for Roads is designed to
increase the efficiency and effectiveness of road asset
management and maintenance. It should ensure that the
physical condition of the roads under contract is adequate
for the needs of road users, over the entire period of the
contract which is normally several years. This type of
contract significantly expands the role of the private sector,
from the simple execution of works to the management and
conservation of road assets.
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A countries GDP is directly correlated to the paved for economic growth. Efficiencies derived from

road kilometers as shown in the charts below. As shown in
the charts below between 1997 and 2014 GDP PPP vs.
Paved KM/Million Population is becoming more important

GDP PPP 2014 vs Paved KM/million pop

maintenance/preservation performance based contracts will
help to increase the Paved KM/Million Population.
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Chart 1: GDP vs. Paved RD KM /Million Populations in 1997 & 2014

Asian Development Bank, The European Bank for
Reconstruction and Development, European Union, Japan
International Cooperation Agency and Millennium
Challenge Corporation have also assisted road network
development in Georgia. WB works closely with these

development partners through frequent meetings and
information exchanges.
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Chart2: Change in Georgia International Road Condition from 2004 to 2011

The MRDI has tendered the rehabilitation and
maintenance of approximately 117 kilometers of secondary
roads in Kakheti region of Georgia. The works and
services will be implemented under an Output and

k39 |Tsnori Dedoplistskaro Kvemo Kedi
$h39__|Tsnori Dedoplistskaro Kvemo Kedi
$h39 | Tsnori Dedoplstskaro Kvemo Ked
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Sh39 | Tsnori Dedophstskaro Kvemo Kedi
$h39 | Tsnori Dedophstskaro Kvemo Ked
$h39 | Tsnori Dedoplistskaro Kvemo Kedi
Shd0 _|Chalaubars Sighnaghi Anags

S| Thatsminda Bodbe-Gamarjveba

TOTAL

Bridge Rehabilitation
$b39 [Tononi Dedophstskaro Kvemo Ked
Sh0 | Chataubars-Sighaaghi-Anaga

Performance Based Road Contract (OPRC) of 5 years’
duration comprising an initial Rehabilitation phase

followed by a Maintenance phase.

Figure 1: Main Sections of the Project Map

Therefore, the OPRC Contractor will be
responsible for the overall management of the roads
including design, rehabilitation, emergency and
maintenance works.

As a result of it, the main objective of this
project is to assist with the Monitoring of the OPRC
Contract by overseeing the management of the
OPRC Contract, including the continuous assessment
of the OPRC Contractor’s performance.

TESTS FOR EVALUATING INDICATORS -
Asset management systems make use of data from a
wide range of sources, both within and outside a road
administration and supply information to various
levels and parts of an administration (e.g. senior
management, decision makers, etc.) where it may be
combined with data from other systems. It is
therefore vital that every effort is made to ensure that
all data both used by and output from, an asset
management system is of an appropriate quality.
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This in turn necessitates that all members of the
Project Manager’s Team be aware of the importance
of data quality and that appropriate data checking
and validation procedures are put in place. All
information collected on the road sections will be
studied; year program indicators and completion
dates of each test; result of tests performed by the
RDMRDI contrast to the award of this contract to
check the values of indicators carry out by the OPRC
Contractor. The Consultant is responsible for:

MMonitoring that the OPRC Contractor
maintains the roads open to traffic and substantially
free of interruptions at all times.

MChecking that the required Maintenance and
Service Levels specified for each road section are
being complied with in full through the system of
formal and informal inspections. Set of indicators to
be fulfilled by the OPRC Contractor during the
maintenance period. This will applied from the end
of first month after completion of rehabilitation
works if any was developed or from the end of
month 1 from the OPRC signature.

The inspections carried out by the Consultant
will consist of formal (scheduled in advance) and
informal inspections (as part of the general mandate
received). They will cover entire sections of the road
in both directions, also controlled branches, links,
service roads and associated rest areas, adjusting the

works with ordinary or extraordinary; as well as the
seasonal tasks (and other winter maintenance).
MONITORING SERVICE AND QUALITY
INDICATORS - These inspections are primarily to
monitor the implementation of those status indicators
Quality and Service in accordance with the
requirements must be assessed by the consultant
team. A communication protocol with the OPRC
Contractor shall be established along the lines of
Inspection Manual , so that when the breach of an
indicator has a direct impact on the safety of the
track is immediately reported to the dealer so that
minimum response time appropriate to correction.
When the inspector considers appropriate and
aligned with measurement method as provided in the
contract, compliance with these indicators will be
checked. Based on these results the correction factor
to the rise or fall on the corresponding certification
by counting the wvehicles will be calculated.
Furthermore, and as dictated by the annual Plan of
indicators proposed by the Concessionaire and
agreed with the Inspector, will proceed to track the
results of tests conducted by teams of high capacity
well paid by the dealer or the service. Contrast values
there obtained correction factors, which are required
to apply for certification according to the results of
the test are determined. When actions undertaken for
the improvement of an indicator, once finalized will

time of the inspection, when necessary, to be held in the affected measurement indicator
conservation efforts or programmed by the dealer committed.
~ ~— - &~ Wi Wit wit wit Wit it W wt TOTAL
Cum AV
Sh No| From | To | Work Type |Length TRAFFIC ROAD USER ROAD ROAD &
KM ROAD SPEED & COMFORT & ROAD ROAD &SHOLDER SHOLDER ROAD SKID
USABILITY 12| RIDE (11 SAFETY 12 DURABILITY |15| DEFORMATION | 14 | CLEANLINESS |13 | VEGITATION |12 | RESISTANCE | 11 100
Sh39| 1.20 | 1.45 1.45 5 '@ 5] 'g 5 's_u 5 '7_5 5 'E 5 65 5] '@ 5 r 55 500
Sh39| 145 | 1.70 1.7 5 60 5 [55 5 1] 5 75 5 70 5 65 5 60 5 55 500
Sh39| 1.70 | 1.80 1.8 5 60 5 (55 5 50 5 75 5 70 5 65 5] 60 5 55 500
Sh39| 180 | 205 | Rhabiliation | 2.05 5 60 1 (11 1 12 1 15 1 14 5 65 5 60 5 55 292
Sh39| 2.05 | 230 [ Rhbabiliation | 2.3 5 60 1 (1 1 12 1 15 1 14 5 65 5 60 5 55 292
Sh39| 230 | 255 | Rhabiliation | 2.55 5 60 1 (1 1 12 1 15 1 14 5 65 5 60 5 55 292
Sh39| 2.55 | 2.80 [ Rhabiliation | 2.8 5 60 1 (1 1 12 1 15 1 14 5 65 5 60 5 55 292
Sh39| 280 | 305 | Rhabiliation | 3.05 5 60 1 (1 1 12 1 15 1 14 5 65 5 60 5 55 292
Table 1: EXCEL spreadsheet sample for Road TOTAL PERFORMNCE CONDITION INDEX ANALYSIS

TRACKING PERFORMANCE MANAGEMENT
PLAN FOR THE OPRC - The Project Manager will
monitor compliance by OPRC Contractor of all sections
proposed Management Plan, which includes the following:

SURFACE MANAGEMENT: The Project Manager
will collect information regarding surface auscultations,
evolution calculation models and the assessment and
prioritization of improvement actions. Preventive actions
for maintenance will be developed, as well as correction
measures will be recommended for values below the
permissible thresholds.

REGULAR MAINTENANCE ROAD
MANAGEMENT: The Project Manager will review the
original proposal according to the needs assessment and
taking into account implementation deadlines, estimated
measurement, and average yields in the operations to

perform. A revision of the annual and monthly work plans
will be develop to check staff resources, available
equipment and materials, management of roads in relation
to the care of accidents and incidents and signaling.
MANAGEMENT OF WINTER MAINTENANCE:
In the Inception Phase, the last Winter Road Plan available
will be reviewed, including a re-examination of the
facilities and resources available. After each season, the
proposed Plan will be analyzed and will be submitted to
the OPRC Contractor. It will be extremely important the
location of singular points in the sector that will require
special attention due to their status at this time of year
(high levels, winter maintenance associated parking, access
status). It is also important to note that winter breaks could
happen during the winter months, when it is snowing, or
when snow accumulates at junctions, preventing visibility.
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STRUCTURES MANAGEMENT: An Action Plan
will be prepared, which will include the estimated
investment for rehabilitation in the year of concession (i.e.
seals changes).

SLOPES AND LAND WORKS MANAGEMENT:
The Project Manager will monitor slope ranking by slide
and by potential damage in case of failure. That will be
used to establish a visual inspection program to be agreed
with the OPRC Contractor. A complementary action plan
for land works, meshes, drains, sea walls and other
structures will be prepared. An auscultation monitoring
program will be established for those items with previous
topographic monitoring protocols or that are being
monitored at the moment.

SIGNALLING AND MARKING MANAGEMENT:
The Project Manager will carry out daytime and night time
inspections to ensure the full recognition of all of the
signals and marks.

TRAFFIC MANAGEMENT: The Consultant will
verify that the calculation of counting stations will comply
with the OPRC. The Monthly Traffic Calculations as well
as the Annual Report will be validated.

ROAD SAFETY MANAGEMENT: In a monthly
basis, a contrast test will be carried out in order to check
out the number of accidents published by the OPRC
Contractor, and they will be crossed with other sources and
databases. The Project Manager will collect as many
information as possible in order to draft a monthly report

*

S

408 el R T AR

of the accidents. The correction factor will be recalculated
each year.

COMMUNICATIONS AND INFORMATION
MANAGEMENT: A 24/7 Communication Management
System will be established as well as an Information
Management System. The last one will be used for the
OPRC Contractor in a daily basis in order to analysis road
conditions and external communications protocols, and it
will inform about traffic conditions on the road.

QUALITY  MANAGEMENT:  All  existing
checkpoints will be collected according to the OPRC
Contractor’s QAP. The Project Manager will supervise the
proper implementation and enforcement of the actions to
be taken in the field of conservation and operation of the
road.

ENVIRONMENTAL MANAGEMENT: The OPRC
Contractor will apply its own environmental management
system for all its activities undertaken.

USE OF GEOGRAPHIC INFORMATION
SYSTEM - Among other measures to improve the
knowledge about the real status of assets and services the
Project Manager will prepare and use network mapping
and a geographic information system (GIS) so all
information and knowledge can be further used in
adjusting the contract and in monitoring the performance
of the OPRC Contractor.

S FT
Map  Satellite b

2016/03/04 09:22:45
N41212.32 " E 046 31434

Figure 2: Time Stapmed, GPS Tagged Video, Photo and Map Record

SPECIAL CONSIDERATION TO TRAFFIC
SIGNALLING AND ROAD SAFETY - The
economic and social rewards for achieving a
sustained improvement in Road Safety are
substantial and should far exceed the effort and costs
incurred in achieving these improvements. However,
implementing sustained and lasting advancement to
Road Safety is notoriously difficult and takes a long
time to achieve results. They require long-term and
consistent political and financial support to succeed.
Improving Road Safety traditionally requires
strengthening the three “E”s: Engineering,
Enforcement and Education:

“1Engineering measures involve improving the
standards, design, implementation and maintenance
of the physical infrastructure (roads,
bridges/structures and other street furniture) and the
vehicles using these facilities;

“1Enforcement, which is required to ensure that
the regulations and standards stipulated are properly
implemented and complied with, by all those
involved; and

_IEducation, which is necessary to ensure that
all road user groups and other stakeholders (e.g.
those involved in the various areas of road
management), are fully aware of the importance of
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Road Safety, and integrate it automatically in their
interaction with the roads.

The Project Manager will monitor that OPRC
Contractor achieve performance indicators related to
road safety (response time, road signs, traffic signals,
guard rail, traffic markings, visibility...) and keep
track of incidents to elaborate statistics and
improvement measures in order to achieve the first of
the elements required for an effective long term road
safety strategy. Among elements of road safety,
traffic signs are an essential element of the road
system, and a road with poor signing or by poorly
maintained signs is an insufficient road. Road users
depend on traffic signing for information and
guidance, and route authorities depend on signing for
the economical operation of the route network, the
group action of traffic rules, traffic control and
facilitate to road safety. Three distinct types of traffic
signal maintenance that will be frequently
referenced:

OPreventative maintenance. This type of
maintenance is the periodic scheduled maintenance
to minimize future problems. It includes inspection,
calibration, cleaning, testing, sealing, painting, etc.,
in accordance with a predefined schedule to
minimize the probability of unexpected failure and to
maximize the life of the equipment. And the goal is
to make the traffic signal fully functional as soon as
possible. Since response maintenance is frequently
necessary at the most inopportune time, the objective
is to minimize this type of maintenance.

MOperational maintenance. This type of
maintenance is the periodic scheduled operational

maintenance to minimize existing and future
congestion problems. This maintenance includes the
analysis of traffic signal timings and other
operational activities that can potentially improve
safety and mobility at the traffic signal. The Project
Manager will supervise the following:

T1Staff from OPRC Contractor. If the OPRC
Contractor staff is enough to maintain the traffic
signals to the established guidelines. It s
recommended at least one qualified technician for
every 40 signalized intersections.

IThe equipment disposed by the OPRC
Contractor. It should have include as minimum
vehicles, test equipment for retro reflective measures,
digital multi meter, Controller and conflict monitor
test equipment, Detector sensor test equipment,
Small tools, Vacuum cleaner, Small generator for
backup power for signals at major intersections
during power outages, a field laptop with appropriate
traffic signal controller and detection software, a
small video monitor when using video detection
systems, Replacement parts and Work zone traffic
control devices

_JMaintenance activities. Various components
all work together to provide a fully functional traffic
signal. Neglecting any one of these components can
be detrimental to the safe and efficient operation of
the entire traffic signal; therefore, it is important to
maintain each and every one of these components.
The following traffic signal components are detailed
in the following sections:

ELEMENT

OPERATION

SUPPORTS

Inspections of the welded and bolted connections

TRAFFIC SIGNALS SIGNING

On field inspections to confirm they are not missing signs

PAVEMENT MARKINGS

On field inspections of retro reflective

EVALUATION REPORTS - The purpose of the
formal inspections is to enable the Consultant to verify the
information presented in the Contractor’s monthly
statement and to issue the Interim Payment Certificate.
Therefore, based on the outcome of the formal inspection,
the Consultant will immediately correct any possible errors
or misrepresentations in the Contractor’s statement,
countersign it and present it to the Client for payment, and
to the Contractor for information. On the other hand, the
Consultant shall notify the OPRC Contract within 24 hours
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HNCCJIEJOBAHUE HEKOTOPBIX BUOJIOTHYECKHN AKTUBHBIX BEHIECTB
CYXMX JIMCTHEB KPATIMBHI JIBY IOMHOM

Annomayusn: B cmamvee npedcmasnenvl pe3yivmanmol UCCICO008AHUS HEKOMOPbIX OUOIOSUYECKU AKINUBHBLX
6eujecma Cyxux aucmves Kpanugvl 08YO0OMHOU. Llenvio uccnedosanusi sensiemcs onpeoeieHue (ragoHOI08,
DenonKapboHOBbIX KUCIOM U ACKOPOUHOBOU KUCLOMbL 6 OKCMPAKMe CyXux Jaucmves Kpanusvl. Memodom
BbICOKOIPDPEKMUBHOU HCUOKOCTHOU XPOMAMOSPApuUIl OnpedesieHbl KA4eCmEeHHbI U KOTUYECMEEHHbI COCMAg
OUONIO2UYECKU AKIMUBHBIX BEUJeCNE, HAIUYUEC KOMOPHIX ONpeoeisien YHUKAIbHOCMb UCNOAb308AHUS KPANUGH
08YOOMHOU 01 Ie4eOHbIX Yeell.

Knroueevie cnosa: kpanuea 08Y0OMHAsL, 6bLCOKOIPDPEKMUBHASL HCUOKOCIHASL XPOMAMO2PaAPusl, (DIasoHObL,
ACKOPOUHOBAS KUCTIOMA

Introduction

Jukopactymue pacTeHus W3 3KOJIOTMUYECKH
YUCTBIX TOPHBIX pailoHoB I'py3un  mmpoko
HCTIONB3YIOTCS IS JICYCHUS pa3HBIX 3a0oyeBaHmil. B
(apmakomesx cTpaH MHUpa, B ToM uucie u ['py3un
BHECCHBI MHOTHC BHIBI JCKAPCTBCHHBIX PACTCHUM,
TaKkhe Kak KpanuBa, Oy3WHa, NIMIOBHHK W JpYTHe,
XOTSI UX COCTaB M MEXaHWU3M JECUCTBUH IOJHOCTBIO
HE H3Y4YCHBI. Msl uccnenoBand  HEKOTODBIE
pacTeHus, B TOM YHCJIE JINCThSI KPAITUBBI IBYJOMHON
Ha HaJIM4ye JIEMEHTapHOro XeJjie3a U OMOIOTnIecKn
akTHBHBIX BemiecTB. lllupokuid cnekTp (eHONbHBIX
COCIMHCHUH, KApOTHHOWIOB, aMUHOKHCIOT W
OpraHMYeCKUX  KUCIOT  JeJaeT  pacTUTENIbHOE
TPEXBAJICHTHOE JKENNe30 KpPAlWBBl YHHKAITBHBIM, TaK
Kak MHOTHME U3 O3TUX BEIIECTB  SBISIOTCA
MIPUPOTHBEIMHU aKTHUBaTOpaMu abcopOumii xemesa [1,
€.265-267; 2, ¢.50-58; 3].

Materials and Methods

Ienpro wcciienoBaHus SBISACTCA OIpPEICICHHE
KOJIMYECTBEHHOTO M KA4eCTBEHHOI'O  COCTaBa
HEKOTOPBIX OHOJIOTMYECKH AKTHUBHBIX  BEIIECTB
CYXHUX JIMUCThEB KpaIlMBBI JBYIOMHOH, B YaCTHOCTH,
AHTOIIMAHOB,  JICHKOAHTOIIMAHOB,  (PITABOHOIIOB,
(heHOIKapOOHOBBIX KHCIOT W Apyrux [5, ¢.115-122;
6].

OOBEKTOM HCCIEeIOBAaHWN SABISETCA KpannBa
nBymomHas - Urtica dioica u3 9KOJ0rHYecKr YUCTBIX
ropHbIX paiioHoB ['py3uu. Jukopacrtyiiee Ha
IUIOJOTBOPHOH TIOYBE JICKAPCTBCHHOE pACTCHHE
AKKyMYJIUPYeT  OOJIbIIIC  COJIHEYHOH  JHEPIHiA,
COOTBETCTBEHHO, OHO Ooradye OpraHHYECKUMHU
CYGCTaHLlI/IHMI/I nu MI/IHCpaﬂbHLIM COCTaBOM.

OKCTPaKIHIO CyXHX  JHCIEPTHPOBAHHBIX
JIUCTHEB KpanuBbl MpoBoauind 70%-M 3TaHOJIOM MpH
temmneparype 70-80°C.
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KauecTBeHHOE — oOmpeneieHHe  XUMHYECKOTO ¢daza — 5% MypaBbHHAs KHCJIOTa W METaHON -
coctaBa  OHMOJIOTMYECKM  aKTHBHBIX  BEILECTB JUHEHHBIH TPajUeHT, CKOPOCTb  PacTBOPUTEIIS
PasIMYHBIX ~ BHAOB  JIEKAPCTBEHHBIX  PACTECHHI 0,7mi/MuH; KONMMYECTBO HCCiIemyemoro obpasma 20
IIPOBOIMIIN METOJIOM BricokoaddexTrBHOM pl[4].
KHUJKOCTHOM XpomaTtorpaduu BbICOKOTO JaBJICHHS Marematuueckyro 00paboTKy HUTOTOB
(BOXX), na xpomatorpadpe Waters (USA), Waters KCCIIeA0BaHUI MPOBOAMIN C TOUHOCThIO P < 0,05.
HPLC system equipped with a model 525 pump; Ha puc. 1 mnpoencraBieHa IKHIKOCTHAs
xpomarorpaduyeckas kojonka - Cig — 4,6x150 XpoMarorpaMma BEICOTO JTABJICHS
Symmetry; nerektupoBaHue s aHTOIMAHOB - 510 (eHOJIKapOOHOBBIX ~ KHCJIOT ~ JKCTPaKTa  CyXHX

HM, g (raBoHONOB - 370 HM m 360 HM, M
(heHOTKapOOHOBBIX KHUCIOT - 280 HM; TOABIKHAS

JMCTHEB KPAIUBHI TBYIOMHOM.

0.1004
2
0.0001
H
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> 0.050
<
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0.000-]
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'25/00 3000 3500 4000  45.00

Minutes

1. XpomaTorpamMmma (eHOJIKAPOOHOBBIX KHCJIOT IKCTPAKTA CYXHX JHCTHEB KPANMBBI IBY10MHOIi;

JaerekTHpoBaHue 280 HM;

- XJ1oporeHoBasi KUCJI0TA;
- Kodeunonas kuciiora;

- ONUKaTEeXHH;

- Pyrun

Meronom BOXX unentudunmpoBans! pasHbie
BemecTBa (PEHONBHOW TpYIIBI, OTHOCSIIMECS K
pa3HBIM KjaccaM OHMOJIOTMYECKH aKTUBHBIX BELIECTB

[7, ¢.20-24]. Ha puc. 2
COOTBETCTBYIOIIAs] XpOMATOTpaMMa

MmpeaACTaBJICHA
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‘ =0.912
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Puc. 2. Xpomarorpamma (peHOIbHBIX COeJUHEHU IKCTPAKTA CyXUX JUCTheB KPanuBbl IBYAOMHOI;

- M30pamMHeTHH-3-pYTHHO3HUA;
- KBepueruH-5-riroxko3un;

- M30kBepueTnH;

- Pyrun

B nccenyempix 00pa3siax BhISIBICHO HATAYHE

0OJBIIOTO  KOJHWYECTBA ACKOPOWHOBOM
(Butamuna C). JerektupoBanue —
moaBmwkHas ¢aza 20%-it meranom, pH 2,6.

nerekTupoBanue 360 Hm;

Ha puc. 3 MMpOoCACTaBJICHA XpoMaTorpamma

KHCJIOTHI ACKOPOMHOBOI KHCIIOTBI SKCTPAKTa CYXHX JIUCTHEB
254 HM, KpanuBbl ABYIOMHOIL.
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Minutes

Puc. 3. Xpomarorpamma ackopOHHOBOMH KHCJIOTBI 3KCTPAKTA CYXHX JHCThEB KPAIIMBBI IBYIOMHOI1;
JeTeKTupoBanue 254 um

3akaroueHue: B IKCTpakTe CyXuX JIHCThEB
KpalMBbl JBYIOMHOH HpeICTaBlIeHBl (DEeHOJIbHBIE
KUCIIOTBI, KaKk B CBOOOJHBIX, TaKk B CBS3aHHBIX

¢dopmax. JIOMHHHUpPYET XJIOPOTEHOBas KHUCIOTa,
KOTOpasi COCTaBJIACT OKOJO 1/3 Bcero KosimvecTBa
(heHONBHBIX KHUCIIOT. Hamiuue 00JIBILIOTO

KOJIMYECTBA XJIOpOFCHOBOﬁ KHCJIOTBI OIPEALCIIACT

WHTEpEC K  KpamuBe  [JBYJIOMHOW, Kak K
JIEKapCTBEHHOMY pacTeHHIo c BBICOKOH
AQHTHOKCHUJAHTHOW aKTUBHOCTBIO.
WnentndunnupoBanHbe (eHONbHEIC
coemuHeHuss -  M3opaMHeTHH-3  pyTHHO3WUJ,

KBEPIECTUH-S-TIIOKO3H, H30KBEPIETUH M PYTHH
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Introduction

In the Soviet times the craftsmanship of
Uzbekistan h its contradictory and difficult years.
The mastery of the Uzbek people, which was formed
over the centuries and inherited from generation to
generation, became a serious problem during the
times of Soviet power. National tradition, national
value, national culture, national spirituality, national
craftsmanship and nationality were a strange idea for
a tyrannical Soviet state. Therefore, although the
expression and expression of nationality is contained
in official documents of the colonial regime, in
practice it is ignored, and it tries not to be able to
perceive as much citizenship as possible. The
significance and role of the nation as a form of social
development is great in the creation of material and
spiritual values.

The unstable Council tried to do this in
ideological and political spheres, as well as in the
social and economic spheres. The system of sacred
private property, which was formed over the
centuries and inherited from generation to
generation, was destroyed by the secular regime.

Materials and methods

The impartial Soviet state forced the
restructuring of society on a “socialist basis” with
intensive and at the same time rapid pace: agriculture
was compulsory, and enterprises artificially
industrialized. National mastery was also tested by
these “socialist experiments”.

State control over all available production
forces, weapons and tools was established and was
elevated to the state policy as a “limiting” and

“prohibiting” principle. National mastery has also
been in the public domain since its inception. The
goal is to confiscate all assets, including small
handicraft workshops, to create a “socialist” material
wealth. The industrialization of crafts was forced by
various methods and means to unite artisans and
artisans who had different production capacities,
organizing various associations, cooperatives,
artillery and serving them in the interests of
socialism. Thus, national and traditional principles of
mastery have been brought to nothing. Artisans were
deprived of the right to freedom from the right to
independently sell their own free products.

In connection with the introduction of a new
economic policy and some temporary freedoms,
national mastery began on the market. The master
has the opportunity to sell some of his products on
the market, set a price and communicate with the
buyer for free. But since 1927 the colonial regime
has begun to put an end to the new economic policy.
As a result, the cessation of free handicraft activity
began, and the intensified crystallization worsened.

He tried to control all raw materials, coordinate
the craft industry and tried to force the private
trading system to cancel. The way to isolate and
break up individual non-profit organizations of state
cooperatives and artels. They did not allow them to
sell their products on the market. As a result, small
commodity  producers and artisans became
completely dependent on the state and the
development of craftsmen by hired workers
increased. Relations between the state and artisans
proved to be inadequate.
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Unhappy Soviet Union combined skill in
artillery, cooperatives and built large industrial
enterprises, but did not provide them with modern
technology. As a result, old-fashioned guns could not
improve performance and could not provide financial
support. In these art halls, the skill of workers and
mass layoffs increased. As a result of the transfer of
national craft to the industrial base, the types, types
of folk crafts, craft features, style, traditions,
appearance, decorations and colors of each artisan
disappeared. Instead of these properties, production
of a large number of identical products based on a
non-standard industry will be created.

This was absolutely wrong for mass government
procurement of industrial production. Because it was
natural for the Bolsheviks to involve in this kind of
violence against the ancient labor skills of the people
of the country, on the other hand, it undermines the
social position of thousands of local artisans and
craftsmen. The evidence of life is that it is impossible
to turn industrial and composite craftsmanship into
“socialist” production on the basis of non-violent
ideas. Hundreds of small workshops and shops based
on individual or family work were also declared state
property. In June 1920, the Samarkand People's
Economic Council returned to more than 30 masters
and small enterprises in their former possession [1].

Demand for skill especially increased in the
1920s. At that time, the supply of goods for the needs
of the population from the center to Turkestan was
stopped in accordance with the frequency. Under
these circumstances, the Soviet Union considered it
necessary to control artisans. In practice, it was
planned that these masters should be deprived of
independence, forced entry into the centralized
system of opinions and for the defense needs of
industry, and finally, to create and strengthen the
economic foundations of a tyrannical society.

In total, there were 150,000 masters in the
Turkestan Republic, including 61250 weavers,
24,000 ethicists, 20150 spinners, 8,680 breeders and
7,470 traders. All of them worked mainly for the
state, which is under the strict control of the
authorities. In general, the efforts of artisans to fulfill
their tasks help them to make it so that in 1920 the
state craft accounted for 48% of industrial
production. This undoubtedly played an important
role in solving the country's critical economic
problems. Nevertheless, the overall strategy for the
development of handicraft production was blocked
by its development. This did not allow a healthy
economic transition. Artisans and activists, like all
the inhabitants of the country, became servitors of
the state. The organization of their production
activities will have a negative impact on the
development of national traditions in the system of
national craftsmanship, combining the creative
efforts of individual talent masters.

In the early years, the process of involving
cosmonauts and masters for cooperation was divided
into two periods. The first stage was the creation of
the Turkestan Union of Industry (Tourpromsoyuz)
(February 1921), and the second - the Union of
Industrialists ~ of  Uzbekistan  (Uzpromzoyuz)
(December 5, 1925).

The main task of the Turkish trade union was to
help people restore the economy and develop their
production capabilities, improve the living conditions
of the working population, unite and control all
business relations in the sphere of trade. However,
the Turkestan Industrial Association did not have
wide access to its organizational and economic
activities due to a lack of financial resources. At the
same time, due to the lack of sufficient experience in
the alliance and the lack of material resources for
development, he always needed assistance from
government agencies. Handicraft production was
provided with raw materials, semi-finished products
and equipment. In turn, special attention was paid to
the organizational structure.

The only central organization of the Uzbek craft
cooperative was Uzpromzoyuz, the Uzbek Industrial
Association, mainly through the Samarkand, Fergana
and Zeravshan regions and councils of regional
masters [4]. In Tashkent, the Association of Craft
Co-operatives and Craftsmen was established on the
initiative of the Union of Industrialists of Uzbekistan
[5].

The creative cooperative of Uzbekistan in 1925
produced 283 skills, while the trade union of crafts
grew, and the number of skills increased. In 1926,
the number of masters was 341, in 1927 - 386, and in
1928 - 415 people. Bukhara craftsmanship in 1926-
1927. Acquired raw materials and semi-finished
products worth 289,771 thousand soums, and
production of these products in the Union of Masters
of Uzbekistan for 11529 thousand soums,
cooperatives - 971 thousand soums, state
organizations - 42,474 thousand soums and other
organizations - finished goods for 54,974 thousand
soums, soums [8].

In part, however, the state has also made a
significant contribution to the craft industry in order
to reduce the amount of money and reduce the tax on
its income. For example, in 1927 Bukhara region
provided long-term loans worth 25,000 soums to
attract more craftsmen. As a result, by October 1927
the number of masters in the Bukhara region reached
3898, and on October 1, 1928 the number of masters
(including four women) was 1886 (in 1928 due to a
sharp decline in skill, cleaning skills in the Bukhara
region)) [ 9].

This was, in a sense, an attempt to create a
handicraft industry from social production. However,
there are no other obstacles to the development of the
handicraft industry: the struggle of the state with
traffickers exacerbates the situation of all small
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producers of direct investment, as foreign producers
deal with sellers, that is, with a direct market. On the
contrary, government agencies tried to establish tight
control over all cooperative associations of small
commodity producers, which means
“denationalization” of the entire enterprise in urban
conditions.

As a result of national traditional Uzbek
craftsmanship, cadets of artisans gradually
disappeared from the point of view of state statistics,
which was shed in the category of “socialist”
workers. The preliminary form of national
craftsmanship was also understood in the training of
the factory's technical personnel. Nevertheless, the
Uzbek people managed to preserve the national
school of mastery of apprenticeship and for many
years of the rule of the desert regime, it was widely
used secretly and openly.

Looking at the distance from time to time, it is
obvious that the essence of socialist industrialization
was, first of all, focused on the basis of material and
technical socialism, the formation of a unified
national economy of a unitary Soviet state that was to
completely destroy the national “republican”
economy goal.

The process of attracting artisans and artisans to
the arena of the Union of Industrialists of Uzbekistan
was held simultaneously with all regional unions. In
the organizational structure of the handicraft
cooperative, the production workshops, which have
the main workshops, have become commonplace.
Joint work of craftsmen and craftsmen in
combination with “one on one” leadership,
organizational and technical management of the
production process, production tasks and common
interests are related to the overall work of the team.
The organizational structure of the aforementioned
cooperative in the craft remained unchanged until
1960, when the craftsmanship ended.

The prestige of the handicraft industry in the
Republic of Uzbekistan and its regions has
disappeared. As a result of the colonial policy of the
former Soviet Union, the Republic of Uzbekistan and
its provinces have become republics and provinces
supplying raw materials; Fourthly, the Central
Committee of the Communist Party of Uzbekistan
and the Council of Ministers of the Republic of
Uzbekistan, regional and city committees, district
party organizations, the Council of Minors of the
Autonomous Soviet Socialist Republic, provincial,
city, district and regional committees of the Central
Committee of the Communist Party of the Soviet
Union and the Council of Ministers of the USSR on
April 14, 1956. the decision of the general meeting of
the members of the councils of masters, the councils
of masters of Uzbekistan (“Uzpromsovet™) cooperate
with the enterprises of craft cooperatives, to the aria.

As a result of this decision, many crafts, such as
“Sunny”, “Miner”, “Furniture” in Samarkand; and

many other handicrafts have turned into expanded
enterprises.

In most cities and regions of the Republic of
Uzbekistan, business cooperation in the field of trade
was unattractive. The Central Committee of the
Central Committee of the Uzbek SSR and the
Council of Ministers of the Uzbek SSR determined
that the existence of a handicraft cooperative in the
Republic is ineffective and was adopted on April 13,
1960,”0On measures to improve the national and craft
cooperation of the Republic” [11]. In accordance
with this decision, local artisans and craftsmen of
Uzbekistan (Uzpromsovet) were transformed into
state enterprises for handicrafts.

Ten masters and 32 local companies, the
National ~ Council of People's Commissars
(Sovnarkhoz) and 176 handicraft cooperatives
representing 264 enterprises and 61,000 members
were re-established and reorganized into the leading
local industry of Uzbekistan (Uzglavshimprom). [11]
Thus, in 1960 the Uzbek Craft Council and its
branches were abolished.

The policy of expanding the handicraft industry
in the mid-sixties of the former Soviet Union in the
current market economy did not coincide. Transition
to the current market economy implies that
production, grades, varieties and rapidly changing.
The production is fast and flexible, with the ability to
respond quickly to any needs and orders of
customers. The product should be manufactured with
a high taste, which can satisfy market demand. Large
enterprises of the old type can not meet these
requirements.

Therefore, in developed countries, the focus is
on small businesses. Their number now exceeds 10
million in the United States, 9 million in Japan and
more than 12 million in India. The creation of a small
business does not require large investments, but only
profits [12].

Summary Conclusion

Thus, in the first years of the Soviet system,
national craftsmanship was undermined. National
skill passed various Soviet “experiments and tests”
Early organizational construction was abolished, and
artisans were merged into industrial enterprises on an
obligatory organizational basis and turned into large
enterprises. As a result, the features and traditions of
folk craft have gradually forgetten.

Only when Uzbekistan gained independence,
attention to national craftsmanship grows. Completed
in 1960, the Uzbek Council of Masters re-created the
national spirit and a completely new one.

The “Hunarmand” Association was founded on
the basis of the Decree of the President of the
Republic of Uzbekistan of March 31, 1997 No. 1741
“On Measures to Support the Further Development
of Folk Crafts and Crafts” and all masters are strictly
defined in accordance with this Decree. salt of the
Goddess of Taurus laridan ozode.
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PA3PABOTKA HOBbBIX KOMIIO3UIIMOHHBIX MATEPUAJIOB HA OCHOBE CUHTETUYECKHX
KAYYYKOB

Annomayun: B cmamve npedcmasnenvt pe3ynbmamsl UCCIe008AHUN BIUAHUSL KOTUUECTNEEHHO20 COOEPHCAHUSL
JIAMEHMHO020 OMEepOUmeisi U CEPHOU BYIKAHUIYIOWEU epYNNbl HA (UUKO-MEXAHUYECKUE CEOUCMBA NOIUMEPHBIX
KOMNO3UYUOHHbIX Mamepuanos Ha ocHoge Kayuykog mapku CKMC u CKH-26 ona nuza opmoneouieckoti 00y8u.
DKCnepumMeHmanrbHblM nymem OOKA3AHO, YMO KOIUYECMBEHHOE COOMHOWEHUE NAMEHMHO20 O0meepoumens u
CepHOUL 8YIKAHUZYIOWell 2DYNNbL CYUeCNBEHHO GIUAem HA PUIUKO-MeXaHUYeCKuUe C80CMEa Mamepuanog 0s Hu3d
opmoneouyeckoll 00y6u, ONMUMAIbHbLE 3HAYEHUS KOMOPbIX 00CMu2aemcs 8 npeoeiax 5-6 mac. 4. omeepoumens Ha
100 mac. 4. nonumepa.

Knrouesvie cnosa: namenmuvlii omeepoumens, NOIUMEPHble KOMRO3UYUOHHbIE MAMEPUATbl, OPMONeOUtecKds
00y8b.

The work was executed with the financial support of Shota Rustaveli National Science Foundation,
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BBenenue:
B  00yBHOI  NPOMBIIUIEHHOCTH  IIUPOKO

IOCJICAOBATCIbHBIX u napajaCiibHbIX peaKquI,
KOTOPBIC COITPOBOXKIAIOTCA 06pa30BaHI/IeM

MPUMEHSIIOT CEpHbIE BYJIKAHNU3aThl HA OCHOBE Pa3HBIX
CHHTETUYECKUX KAayYyKOB (BYJIKAHU3aThl Ha OCHOBE
M30IPEHOBBIX, OyTaJMeHOBBIX, OyraaueH-
HUTPUIBHBIX WM OyTaJUEH-CTHPOJBHBIX KaydyKOB).
Bomnpock! cepHOit ByakaHU3allUH IIHPOKO U3YYEHBI U
pacCMOTpeHbl B HAy4YHBIX  paboTax  MHOTHX
uccienosaresei [1-6].

Ilpu cepHO# BysiKaHW3anuu, OOpa3oBaHHE
CHIMTBIX  CTPYKTYpP  CHHTETHYCCKHX  KaydyKOB
MPOUCXOAUT B pe3yabraTe HECKOJIbKUX

MIPOCTPAHCTBEHHON XMMHUYECKOM CETKH MOJIMMEPOB.
Ha mnepBoM »3Tanme mHOpoHCXOOUT B3auMOJeHCTBUE
CTPYKTYPUPYIOILIETO areHTa C YCKOPHUTENEM H
aKTHBAaTOPOM € 00pa30BaHMEM aKTHBHBIX LIEHTPOB. B
HaﬂbHeﬁH.[eM MMPOUCXO AT pCaKIu NPHUCOCTUHCHUSA
KaydyKOB K aKTHBHBIM [IEHTpaM CIIHMBAIOIIETO
areHTa, B pe3y/bTaTe 4ero o0pas3yloTcs MOIepedHble
XUMHUeckue cBs3u. [lpm  3TOM  3aBepmaercs
(¢opmupoBaHHEe ByJIKaHM3aTa C 0Opa3oBaHUEM
TPOCTPAHCTBEHHOM CTPYKTYpPhI ONINMEPOB [4-7].
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Ha crammm mepepaboTKH TOJIMMEPOB YacTo
HaONMIOaeTCsl TOHWXEHHE TEKy4eCTH, KOTOPBIi
CBS3aH C YaCTHYHBIM 0Opa3oBaHHEM TPYIHO
nepepabaTbiBacMOi (ppakiuu. DTO SIBICHHE HOCUT
Ha3BaHHe CKOPYUHT (mpexaeBpeMeHHas
BYJIKaHU3AIHS), KOTOPBIH OTPULIATENIBHO
CKa3pIBacTCsA Ha (U3UKO-MEXaHUYECKHUE CBOWCTBA
BYJIKAHH3aTOB U FOTOBBIX M3zenuii [7-9].

Jns  npenorBpamieHus  IPEXACBPEMEHHOU
BYIKaHU3AIlMii B IPOWU3BOJCTBEHHBIX  YCIIOBHUSX
HCIOJIb3YIOT 3aMEeJUITMTENH Tpoliecca BYJIKaHU3AIUH.
B kauectBe 3aMmemuTeneil mpouecca BYJIKaHU3ALUU
MPUMECHSIOT OpPTaHWYECKHE KHUCIOTHI W WX COIIH,
AHTUAPUABI, (EHOJBI HUTPO3OCOCHIUHCHUS U Jp.
Yame BCETO TIPUMEHSIOTCS N-
Hutpozogudenmwnamut, (Tn,. > 65°C), QraneBoit
AHTHIPUL (Tur.=130 °C) " N-
rukiaorekcuHTHo pramuMu (T, =90°C) [1, 7].

Hamo 0053aTeNnbpHO OTMETHUTB, 4TO
BO3MOXHOCTHU yCTpaHEeHHUsI npotecca
MPEeXKJEBPEMEHHONW  BYJKAaHMU3AIMK C  TIOMOIIBIO
3aMeIIUTENIe  OTpaHWYCHBl BO  BPEMEHH H
TEeMIIEPaTYPHBIX HHTEPBAJIaX.

CepHblE  BYJIKaHH3ATHI,
00OyBHOW  NPOMBINUICHHOCTH  XapaKTCPU3YIOTCS
CPaBHHUTEIFHO HU3KAMHI nedopManroHHO-
MPOYHOCTHBIMH M aAT€3HMOHHBIMU CBOMCTBaMHU. Y
HUX CpPaBHUTEILHO HU3KHUE MOKa3aTeNnu
HU3TUOOCTOMKOCTH, TEPMOCTOWKOCTH, CTOMKOCTH K
CTapeHUI0, HA COMPOTHUBJICHHE K HUCTHPAHUIO U K
JICHCTBUIO arpecCUBHbIX cpeacTts. B mpouecce
nepepadOTKA OHU XapaKTEPH3YIOTCS CPABHUTEILHO
OOJIBIIIEH BSIBKOCTHIO, YTO OTPHUIATEILHO BIHSIET Ha
MIPOIIECC JIUThS MO IaBJICHUEM (HEIOJIUBKA B IIPecc-
dbopmax u ap.). Kpome Toro, B mporecce cepHO
BYIKaHU3AIMH BBIACISACTCS OKCHJA CEphl, KOTOPBIH
cUHuTaeTCs TOKCUYHBIM u KaHIIEpOTE€HHBIM
BEIIICCTBOM, YXYIMAIOMIAN CaHHWTApPHO-
TUTUEHUYECKUE YCIOBUS TPY/a.

TIPUMECHACMBIC B

[TepeuncneHHble BBIIE HEOOCTATKH MOXKHO
YCTPAaHHUTh IyTEM NPUMEHEHHS HOBBIX THIIOB
CTPYKTYPHUPYIOILINX areHTOB.

3a mocienHee BpeMsi MOSBWINCH LENbIA psil
paboT, HalpaBJICHHBIX Ha UCIIOJIb30BAHHE B KAUeCTBE
(yHKIIMOHAJIBHBIX J00ABOK JIATEHTHBIX (CKPBITHIX)
oteepmureneir [4, 7-14]. OcHoBHas 3amaya Mpu
pa3paboTKe HOBBIX MOJUMEPHBIX KOMIIO3ULHUHA ¢
JIATEHTHBIMH OTBEPJMUTENISIMH COCTOUT B CO3JaHUH
OTBEP)KHAIOLIMXCS  CHCTEM  C  OHpEIeICHHBIM
MOPOTOM aKTUBHOCTH (TeMmIleparypa, NaBleHHE |
T.1.). [IpUHIMIIANEHO 3TO BBIpaXKaeTcs B CO3MaHHU
YCIIOBHH, MPEMATCTBYIOLIMX HPSKACBPEMCHHOMY
NPOTEKAaHWI0  peakuuid  cTpykrypupoBaHus. K
JIOCTOMHCTBAM (U3NIECKUX U (UIUKO-XUMHUECKIX
METOJIOB MOJIyYEHUS TOJMUMEPHBIX KOMIIO3UIMH C
JATCHTHBIM OTBEPAUTENEM CJIEAYeT OTHECTH TOT
(dakT, YTO OHM TPAKTHYECKH HE  CO3/AIOT
OTPaHUYCHUH B BEIOOpPE THIIA OTBEPIUTEILS.

Hcnonp30BaHNe JIATEHTHBIX OTBEpAWTENCH W
pa3paboTKa HOBBIX MOJHMEPHBIX KOMIIO3MIIUOHHBIX
MaTepualoB Ha OCHOBE OyTaJIHWeH-CTUPOJBHBIX H
OyTaaneH-HUTPUIbHBIX Kay4qyKOB SIBIISIETCS
aKTyaJIbHON pobaIemMoit TUTS 00yBHOH
MPOMBIIIICHHOCTH.

O0beKThI U METO/IbI HCCJIEIOBAHNSI.

B  xome  JKchepUMEHTa  WCIMOJBb30BAIN
JATEHTHBIA OTBEPIUTENb, KOTOPBIA MPEACTABISIET
cO0Ol CTPYKTYypHPYIOIIMI areHT - COeIUHEHHE,
MPOSIBIISIFOIIEE CBOIO AKTHBHOCTH MPH TeMIIEpaType
120-160°C. JIns  COMOCTABUTENBLHOIO  AHANM3A
UCIIOJIb30BAIM CEPHYIO BYJIKaHHM3YIOILIYIO Tpymmy. B
KaueCcTBE OCHOBHOTO TIOJIMMEPA  HCIOJIb30BaIH
kaydyku cienytomux mapok: CKMC wn CKH-26.
KpoMe OCHOBHBIX COCTaBISIFOLIMX MOJUMEPOB B
KOMIIO3UIIUIO BBOHJIN HaIIOJIHUTCIIN,
IacTU(UKATOPHI U APYrue KOMIIO3UTHI. Pernentypa
HOBOW TIOJIMMEPHOM CMECH IPUBOJWUTCS HIDKE B
Tabmune 1.

Ta6auma 1
Penentypbl MaTepHaJIOB HA OCHOBE OYTaAleH-CTHPOJIBHBIX KAYYyKOB
N PenenTtypsl, Macc. 4.
. /;1 HaunMeHoBaHHEe KOMIIOHEHTOB CKMC CKH-26 CKMC CKH-26
2 3 4
1. Kayuyk 100 100 100 100
2. JlaTeHTHBIN OTBEPAUTEND 3,5-6,0 3,5-6,0 - -
3. CepHasl BYJKaHU3YIOIIAs TPYIINa - - 3-6 3-6
4. Moaudukarop MBO 7-10 7-10 ) )
(ommrosgupakpunaT)
5. Bazenun rexHuueckuit 10-12 10-12 10-12 10-12
6. [Mapaduu 15-20 15-20 15-20 15-20
7. Kanudons 7-15 7-15 7-15 7-15
8. Kaonun 15-20 15-20 15-20 15-20
9. Anspocun A-300 30-40 30-40 30-40 30-40
10. IMopooOpa3oBarenp,  azomukapOoHamun | 1,5 15 15 1,5
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Ux3-21
I —61C-6-
11. AHTHOKCHUIAHT 2,2'-meTuneq-ouc-6 0,5-1,0 0,5-1,0 0,5-1,0 0,5-1,0
TPeTOYTHI-4-MeTHII(PEHOT
12. CBerocTabuiIn3aTop 4-anmKoKcH-2- 1,0-15 1,0-1,5 1,0-1,5 1,0-15
THIPOKCHOeH30(heHOH
DU3UKO-MEXaHUUECKUE CBOICTBa HcCleI0BaHu I[TKM (monumepHsbIe
CTPYKTYPUPOBAHHBIX IOJIUMEPOB HCCIIEAOBAIHN 10 KOMITO3UIIMOHHBIE MAaTepHalbl) KaK C JaTeHTHBIM
obmieid  MeToaWKe, TMPHHATOW B PE3HHOBOU OTBEpJMTENIEM, TaK W CEPHBIX BYJIKAHH3AaTOB
MPOMBIIUICHHOCTH. COOTBETCTBYIOIINX TTOJFIMEPOB.
JKcHepuMEHTaJbHAA 4YacTh. B Tabmume 2
NPUBEJICHBl  pe3yNbTaThl  (PU3NKO-MEXaHHUECKHX
Taoauna 2

Du3NKo-MeXaHHYecKHe MoKa3aTe I OyTagueH-CTUPOJIbHBIX H OyTaAleH-HUTPUJIbHBIX NOJMMEPHbIX
KOMIIO3HMIHIi HA OCHOBE PAa3HBIX CTPYKTYPHPYIOLINX AT€HTOB

C naTeHTHBIM
Ne . CepHble BYJIKaAHU3AThI
/ HaumeHnoBaHue nmokasaresiei OTBEPAUTEIEM
wn CKMC CKH-26 CKMC CKH-26
1 2 3 4 5 6

IIpenen npounocTy npu pa3peise, MIla 42,2 45,4 37,1 39,5

2 110 THOCTS, T/CM® 1,07 1,09 1,07 1,09

3 OTHOCHTENBHOE YIIMHEHNE NpH paspeise, % | 700 750 700 650

4 OcrarouHoe ymiuHenue, % 20 25 30 35

5 Teepaocts no 1lopy A, yci. en. 50 40 55 45

6 ConpoTHBIIEHNe KUCTHPAHNIO, JK/MM3 8 9 10 12

7 ComnpoTHBieHHE MHOTOKpAaTHOMY U3rudy, | 75 80 60 65
KHJIOIIMKII, Ooree

8 Tekydects pacruiaa, ['/10mun (140-180 0 C) | 325 30,2 30,4 29,3

9 BsizkocTh 0 MyHH, yCII. €]1. 50 60 50 60

10 | Temocwiikocs,°C mo BUK 220 210 190 185

11 Msrubnas xectkocts, H/cm 7,8 7,4 8,5 8,2

12 IIpouHocTh  KJEEBbIX  coeaumHeHuit ¢ | 8,2 7,8 51 43
HaTypalbHOH KoXxel, KH/m

Kak BUZHO W3 TOpPUBEACHHBIX  JAaHHBIX, mpejieNl MPOYHOCTH MPU pa3pbiBe cocraBiseT 33,1-

JIATEHTHBIA OTBEPANTENbh OKa3blBAaeT CYNIECTBEHHOE
BIMAHHE Ha  (PU3HMKO-MEXaHMUYECKHE  CBOICTBa
MOJIMMEPHBIX KOMITO3uIMH. [Ipenen mpoyHocTH npu
pa3pelBe KaydyKOB C JIATGHTHBIM OTBEPAUTEIEM
cocraBisger  42,2-454  Mna,  OTHOCHTEJIBHOE
yanuHeHue mnpu paspeiBe 700-750%, ocraTouHOe
ymmaeHue 20-25%, compoTHBIICHHUE K ICTHPAHUIO 8-
9 JIx/MM®, COMPOTHBJIEHHE MHOTOKPATHOMY H3THOY
75-80 xmIoLUKII, M3TMOHAas skecTKoCcTh 7,4-7,8 H/em,
IIPOYHOCTh KJIEEBBIX COEAMHEHUN C HaTypajlbHOHU
koxer 7,8-8,2 xkH/m. [Ins cepHBIX BYITKaHH3aTOB

32,5 Mna, OTHOCHUTENIbHOE yIJTHHEHHE MIPU pa3phIBe
550-650%, ocrarounoe ymiunenne — 30-35%,
compoTuBieHue K uctupanuio 10-12  Jhx/mm®,
CONMPOTHBIICHWE MHOTOKpaTHOMY u3ruby 60-65
KHJIOLIMKJ, M3ruOHas KecTKocTh 7,8-8,2 H/cwm,
IIPOYHOCTh KJIEEBBIX COCAMHEHUN C HaTypajlbHOU
koxer 4,3-5,1 xH/m. Kax BugHo wu3 aHanmsa
TaOJHIIBI 2, KAYYYKH C JJATCHTHBIM OTBEPIUTEIICM 10
BCEM OCHOBHBIM IapaMeTpaM IPEBOCXOMAT CEPHBIX
BYJIKAHH3ATOB COOTBETCTBYIOIIMX MOJUMEPOB.
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3akia0ueHue:

HccnenoBanus mokazand, 4YTO KOJIMUECTBEHHOE
COOTHOIIEHUE KayIyKOB C JIATEHTHBIM OTBEPAUTEIICM
U KaydyyKOB CEpHOM BYJIKAHM3YIOIIEH TPYIIIBI
CYIIECTBEHHO BIHSET Ha (HU3UKO-MEXaHHUCCKUE
CBOMCTBAa MarepHajioB, ONTUMAJbHbIE 3HAYCHHS
KOTOPBIX JOCTUTAETCA MpHU 5-6 Mac. 4. OTBEPAUTENS
Ha 100 mac. 4. monumepa. [Ipu 3TOM NpOUYHOCTHBIE
CBOMCTBA MaTepHagoB CYIIECTBEHHO
YBENMYMBAIOTCS. B  BEIMIeyka3aHHOM HWHTEpBaje
JIOCTUTAIOTCS  TaKKe MHHUMAaJbHbIE  3HAuYEHUS
OCTAaTOYHON naeopManyi, YTO HEMAaJOBAKHO [UIA
MOJIUMEPHOM KOMIIO3UIMA HU3a OPTONEIUYECKON
00yBu. C mocienyomnuM yBeITHYeHUEM KOJIHYECTBa
OTBEPAUTENS B TTOJTUMEPHON cHucTeMe
HE3HAYUTENBHO YBEJINYUBAETCS MIPOYHOCTD
MaTepHalioB, HO TIPH JTOM pe3K0 NamaroT uX
JNe(OpMAIMOHHBIC U JKCIUTyaTallMOHHBIC CBOICTBA.
PazpaGoTtanHple MOJMMEPHBIE  KOMITO3UIIMOHHBIC
MaTepuaibl C JIATEHTHBIM OTBEPIMTENIEM IO BCEM
OCHOBHBIM  IMOKa3aTeasiM  (DPU3UKO-MEXaHUUIECKUX
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CBOWCTB  TNPEBOCXOAAT  MOKazaTened  (U3MKO-
MEXaHHUYCCKHUX CBOWCTB CCPHBIX BYJIKAHU3aTOB
COOTBETCTBYIOIIMX  ITOJIUMEPOB. INomyuenHsle
3aKOHOMEPHOCTH MO3BOJISIIOT CAENaTh BBIBOJ, 4YTO
KaydyKd C JIaTEHTHBIM OTBEpAUTENeM OO0NIalaloT
JyqIINMHA JeopMannOHHO-TIPOYHOCTHEIMHU
CBOIICTBaMH, YeM WX CepHbIe ByiakaHH3aThl. Kpome
TOTO, IIPU CEPHOH BYJKAHW3AIHWU B IOJUMEPHYIO
cucreMy  TpeOyercs  BBOIUTH  3aMeJIMTENeH
MOJBYJIKAaHU3ALMK, AaKTHUBATOPHI W  YCKOPHUTEIH
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SECTION 25. Technologies of materials for the
light and textile industry

INVESTIGATION OF THE DENSITY OF THE SPATIAL GRID OF
SYNTHETIC STRUCTURED BUTADIENE-STYRENE RUBBERS FOR
THE BOTTOM OF ORTHOPEDIC FOOTWEAR

Abstract: The article deals Issue the formation of crosslinked structures of hydrocarbon polymers SBR-30,
SBR-50 and SBR-70 with a latent hardener LH-3 and with sulfuric vulcanizing groups. The results of the
investigation of the influence of the latent hardener LH-3 and sulfuric vulcanizing groups on the physical
parameters of the spatial grid of structured butadiene-styrene rubbers are presented. It has been experimentally
proven that the new spatially crosslinked styrene-butadiene styrene elastomers based on the latent hardener LH-3
have all the complex properties inherent in mesh polymers. The most significant features include their ability to
have large reversible deformations, which is important for orthopedic insoles production. Based on experimental
data, it has been proved that the most promising material for orthopedic insoles is a polymer composition based on
the styrene-butadiene rubber SBR-30 with a latent hardener LH-3.

Key words: polymer composition, latent hardener, orthopedic insoles.
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MCCJIENOBAHME IIJIOTHOCTH MPOCTPAHCTBEHHOM CETKA CUHTETHYECKHX
CTPYKTYPUPOBAHHBIX BYTAIMEH-CTUPOJIbBHBIX KAYUYKOB

Annomayun. B cmamve paccmompenvl 8ONpocvl 00PA30BAHUSL CUUMBIX CIMPYKMYD V2ie8000pOOHbIX
noaumepog CKC-30, CKC-50 u CKC-70 kax c nameHmuuimM omgepoumenem JIO-3, maxk u cepHbimu
8yIKAHU3YIOWuMU epynnamu. Ilpusedenvl pe3yibmamol UCCIe008AHUs BAUAHUS TameHmHo20 omgepoumens JIO-3 u
CEPHBIX BYIKAHUSUPYIOWUX 2PYIN HA Qu3udecKue napamempvl NpoCMpaHCmMEeHHOU CemKy CmpyKmypupo8aHHbixX
OYMAOUEH-CIMUPOTIbHBIX  KAYUYKOS8. DKCHEePUMEHMANIbHbIM HymeM OOKA3AHO, YMmO HO8ble NPOCMPAHCIBEHHO
cuumoie OymaoueH-cmupoibHble 91ACnmomepbl HA OCHO8e namenmHnozo omeepoumens [O-3 obradarom ecemu
KOMRIIIEKCaMU  C8OUCMS, Npucywux cemuamvim noaumepam. K Haubonee cyuwecmeeHHbIM 0COOEHHOCMAM
OMHOCAMCSL UX CNOCOOHOCMb K OONLWUM 0OPAMUMBIM 0eOPMAYUAM, YMO HEMALOBANCHO OJisl NPOU3BOOCHIBA
opmonedudeckux —cynuHamopos. Ha ocHoge 9KCNEpUMEHMANbHbIX OAHHBIX O0O0KA3AHO, Ymo Haubolee
NepCHneKMUBHbIM MAMEPUATIOM 8 Kayecmeae Opmoneoudeckux CynuHamopos a6isaemcs NoAUMepHas KOMROZUYUs Ha
ocHoge Oymaouen-cmuponvhozo kayyyka CKC-30 ¢ namenmuvim omeepoumenem JIO-3.

Knrwuesvie cnosa: nonumepnas KOMno3uyusl, IAMeHMHbII OMEepOUneilb, OpNoOneoutecKue CynuHamopbl.

The work was executed with the financial support of Shota Rustaveli National Science Foundation,
grant FR Ne 217386

Beenenne: 0o0pa3oBaHUsl  NPOCTPAHCTBEHHBIX CTPYKTYp B
IIporiecc 00pa3oBaHUS CHIUTBIX CTPYKTYp JUHEWHBIX TOJMMEPHBIX MaTepHallaX PacCMOTPEHBI
YIIIEBOJIOPOAHBIX TMOJMMEPOB IPEACTaBIsAET COOOM B Tpylax MHOTHUX HcciaenoBarenei [1-5].
KOMILIEKC CJIO>KHBIX U MHOTOCTaIUHHBIX Peakiun cmMBaHUS TOJIMMEPOB  CIELYeT
XUMHYECKHX peakiuil. TeopeTHueckue BOMPOCH OTHECTM K  MEXMOJEKYISIPHBIM  PEaKLHsIM.
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CTpyKTYpHpOBaHHE CONPOBOMKIAETCS Yepeaylollecs 3BeHbA OyTajdeHa M CTUPOJA.

Moau(pUKAIIMCH OCHOBHOM IleMM MaKpOMOJICKYIT
MOJIMMEPOB  KaK 33  CUET  INPUCOEIWHEHHUS
(parMeHTOB areHTa CIIMBaHUS, TaK M 32 CYET
pa3BUTHA MMPOLUECCOB HM30OMEPU3AINNA U IUKIIHU3ALUN
MakpoOMOJIEKyl  MOJMMEpPOB  MOJ  JEeHCTBHEM
CIIMBAKOIINX arcHTOB UIIn IMPOAYKTOB ux
IpeBpalleHus. Y4eT 3THX Peaknuil BecbMa BaXKEH,
TaKk KaK M3-3a MX IPOTEKAaHUS CIIUTas CTPYKTypa
MOJIMMEPOB  TPEJCTABIAET COOOM  CYyIIECTBEHHO
U3MEHEHHbIE TI0 CPaBHEHUIO C  HCXOIHBIMH
JMHEHHBIMA MAaKpOMOJIEKYJIAMH CHUCTEMBI HE TOJIBKO
BCJICACTBHE 00pa30BaHUSI XUMHYECKUX MONEPEUHBIX
CBsA3eH, HO W 3a CYET IOSBJICHUS YYacTKOB B
JIMHENHBIX LENsAX € HapyUIEHHOW peryjaspHOCTBIO
JyepenoBaHus 3BeHbeB [6-16].

B xuMudeckoil MpOMBIIIICHHOCTH Hamboee
OIMPOKO  M3y4eHbl U BHEAPEHBl  CEpHBIE

BYJIKaHU3YIOIHE TPYIIIBI B Ka4yecTBe
CTPYKTYPUPYIOLIETO areHra OyTaaneH-CTHPOJIBbHBIX
MTOJIUMEPHBIX KOMIIO3HUITUH. Ho 9TH
CTPYKTYpHUPYIOIIHE arcHTHI HE JUIIICHBI
HeznocTaTkoB. K HemocTaTky cepHO#l ByIKaHU3aAIMU
OTHOCHTCS He00X0AUMOCTh BBEJICHUSA B

MOJIMMEPHYIO CUCTEMY YCKOpPHUTENEH BYJIKaHU3aLlUH,
3aMeINTENeH MOIBYIKAaHMW3AIUH, AKTUBATOPOB H
JIPYrUX areHTOB, YTO CO3/AeT OOJIBIINE TPYIHOCTH B
MPOM3BOJACTBE CHUHTETUYECKUX MATEPHAJOB IS
OpTONEOUUYECKNX  CYIIMHATOPOB.  BynkaHW3atsl,
NIPUMEHsIEMbIE B MPOMBILICHHOCTH
XapaKTePU3YIOTCS CPaBHHUTEIBHO HU3KAMHA
JneopManMOHHO-TIPOYHOCTHBIMU M AT€3HOHHBIMU
cBoiictBamu. Kpome Toro, B mporecce cepHOM
BYJKAHU3AIMH BBIJEISIETCSI OKCHJ CEepPbl, KOTOPBIH
CUMTAaeTC]  TOKCHYHBIM ¥ KaHIEpPOI'€HHBIM
BEIIIECTBOM, YXyZALIaromnye CaHNTapHO-
THTHEHUYECKUE yelnoBus Tpyaa [1-4].
[lepeuncnenHble BBIINIE HEAOCTATKA MOXHO
YCTpPAaHUTh IyTeM NPUMEHEHHS HOBBIX THIIOB
CTPYKTYPUPYIOIIMX  areHTOB. Hcnonp3oBanue
narentHoro  otBepaurens  JIO-3  ("ckpbiThIe"
OTBEPAUTENIN - 3TO BEIIECTBA, MPOSIBIIAIOIINE CBOIO
AaKTUBHOCTh IpU MOBBILIEHHBIX Temueparypax, 120-
160°C) wu  wuccnenoBaHMS — 3aKOHOMEPHOCTEH
00pazoBaHus TpeXMEpHOM CETKHU
CTPYKTYPUPOBAHHBIX IOJMMEPOB M  (H3MUECKUX
[apaMeTpoB IPOCTPAHCTBEHHOW CETKH C IIETbI0
MIPOTHO3HPOBAHUS TEXHOJIOTHYECKHUX u
9KCILTYaTallMOHHBIX XapaKTEPUCTUK MOJIMMEPHBIX
MaTepralioB SIBISIETCSl aKTyaIbHOW MpoOieMoit uis
MIPOU3BOJICTBA OPTOMEAMUYCSCKHUX CymuHaTopos [7, 10-
16].
O0BeKTBI U METOAbI HCCJICAOBAHNS
Bxope axcniepuMeHTa UCIoIb30BaNu OyTagueH-
CTHPOJIbHBIE KaydykH cienyromux mapok: CKC-30,
CKC-50 u CKC-70 ¢ narentHsiM oTBepauTeiem JIO-
3 W cepHble BYJIKaHM3aThl COOTBETCTBEHHBIX
MOJIUMEPOB (11  COTIOCTABUTENIBHOTO  AHAIN3a).
Kayayk CKC-30 mpexacraBisier coboit HEperyIsipHO

Mosekynsl monuMepa  coaepKar OecrnopsiioYHO
pacIioio;KeHHBIE MOHOMEpHBIE 3BeHbsI OyTaaneHa W
CTHpoNa B Lenu. byranueHoBble 3BEHbsI CBSI3aHBI
MEX Iy co00it TpanckoHpuryparmei 1,4 (75-80% ot
oOmero Mx KOJIMYECTBA), TaK M B HOJIOXKEeHWUH 1,2
(oxomo 20-25 %). Bemueykazanueiii BC kaydyk
comepxur 70% Oyrammera u 30% cBsS3aHHOTO
CTHMpONA ¢ MONEKyIspHOiH Mmaccoit 3,5-10% Kayuyk
CKC-50 mpencraBmser  co0oif  HeperyimsipHO
yepenylomuecss 3BeHbs OyTagueHa ¥ CTHpOJIA.
Mornekyasl TOJIMMEpa  COIEpXKAT MOHOMEPHBIC
3BCHbsI OyTaauiecHa ¥ CTHUPOJIA, OECHOpSIOYHO
PpacroJIOKEHHBIE B IICIH. ByTa}II/IeHOBI)Ie 3BCHbS
CBsI3aHBI MEXIy co0oil TpaHCKOH(urypamuen 1,4
(50-55% ot oO6mero Wx KOJMYECTBA), TaK H B
ronoxkeHnn 1,2 (oxoso 45-50 %). BrrmeykasaHHBIH
BC xayuyk coxepxur 50% OyragueHa u 50%
CBSI3aHHOTO CTHpOJia C MOJIEKYJISIpHOM Maccoit
4,2-10°. CKC-70 npezcTaBiseT coboii HeperymnspHo
yepeaylolumecss 3BeHbs OyTaqueHa ¥ CTHpOJa.
Mornekyapl TONIMMEpa  COIEpXKAT MOHOMEPHEIC
3BEHbsl OyTaiMeHa W CTUpPOJIA, OECHOPSIOYHO
pacIioio’keHHBIE B IENH. byraaneHOBBIE 3BEHBSA
CBsI3aHbl MeXHy coOoil TpaHCKOH(wurypamuend 1,4
(70-75% ot oO6mero wWx KOJWYECTBA), TaK WU B
nonoxxeHnu 1,2 (oxorno 25-30 %). BrimeykazaHHbIH
BC kayuyk comepxutr 30% Oyramuena u 70%
CBS3aHHOTO CTHPOJAa C MOJEKYISIPHOW Maccou
4,9-10°. Xumuueckas akTuBHOCTh BC KaydyKkoB
OTIpe/ieIsIeTCsl COAEpP)KaHHeM U THUIIOM JBOMHBIX
cBsi3eii B OyTaIMeHOBBIX 3BeHbsIX [4-5, 9, 16].

B kadecTBe CTPYKTpPYpUpYLIErO areHra JJis
HOBBIX ITOJMMEPHBIX KOMIIO3UIIMHA HCHOJIb30BAIIH
natenTHsId otBepautens JIO-3 (1,4 — dennnen-ouc-
IUTYaHUAWH) W CEpHBIC BYIKAHHU3YIOMIUE TPYIIIBI
(nu1st cOmMOCTaBUTENBHOTO aHann3a). B momuMepHyo
CUCTEMY JIaTeHTHBIA oTBepauTens JIO-3 m cepHbie
BYJIKaHM3YIOIIME TPYNIBl BBOAWIM 2-6 Mac. 4. Ha
100 mac. 4. kayayka. OOpa3mpl Uil HCHBITAHUS
HM3TOTaBIHMBAJIH M0 00IIEH METOIUKE.

CTpyKTYypHBIMH rnapamMerpamu,
OTIPE/ICIISTIONAMHI  CBOWCTBA CIIUTHIX ITOJIMMEPOB,
SBJSIFOTCSL  CICAYIOIME: IUIOTHOCTh IONEPEYHBIX
CBA3CH WIM JUIMHA MOJIEKYJSIPHBIX LENEHd MexIy
y3J1amMu CETKH; XUMHUYECKHN cocraB u
pacripesieieHle TIONEePeYHBbIX CBS3€H; HMCXOgHAS
MOJICKYJISIpHasl ~ Macca  IOJMMepa;  CTPYKTypa
MOJIMMEPHON LienH, BXOAsIasi B ceTKy. B kauectBe
YHCIICHHBIX  XapaKTePUCTUK  MPOCTPAHCTBEHHBIX
MOJIMMEPHBIX CETOK HanboJiee YacTo WCIOIb3YIOT
CIICIYIOIINE BETMYNHBI: (DYHKINOHAIBHOCTD Y3JI0B —
fy, ompenmensieMyro Kak 4YHCIO Iened, BXOISIINE B
y37e; MOJIeKyNIsipHas Macca — M. oTpe3ka IemnH
MEXIy y3JaMHu; YHCIO Lened MeXIy y3idaMu B
enquauile oobemMa — N¢; 4mMCIO MoJjied Hemud — Ne
MEXIy Y3JIaMH; MTOKa3aTellb CIIMBAHUS Yc — YHCIO
MOMEpPEYHbIX CBsI3ed  Ha OJHY MakpOMOJIEKYIY;
YHCIO Y3J0B B €OWHHIE 00BeMa — V¢ CTEICHb
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CIINBAaHUA — BC JA0JI1 CHIWTBIX 3BCHBCB Ha OJHY 3KC]’[epPlMeHTaJ’lbl—laﬂ qacThb.

MaKpoMoJieKyny. ITOCKOJBKY MOTEPEYHbIE CITHBKU
pacrpesieNieHbl CTAaTHCTHYECKH TI0 BCEMY OOBEMY
MoJIMMEpPa, TO BCE IMEPEYUCICHHBIE MOKa3aTeIu
SABJIAAIOTCA CPEIHUMU BEJIIMYMHAMU U CBA3aHBI MCKITY
coboii crenyronumu cootaomenusmu [1-4, 15-16]:

Ne=p/ Mc=Nc/ Na 1)
ve = (N¢ f,)/2 = (Na pfy)/2 M 2
¥C = Mn / M. 3)
c=m/M 4)
yc=Bcn (5)
rie p — IUIOTHOCTh mosmmepa; Na — dgucio

ABoraapo; My, M — cpegHsisi MOJIEKYJIIpHas Macca
MoJIMMEpa W MOJIEKYJSIpHasE Macca MOHOMEPHOTO
3BEHa; N — CTEIEHb [OJIMMEPU3aLUH.

[To myoTHOCTH cHIMBaHMS HPOCTPAHCTBEHHBIE
CETKH MOXKHO pa3lelMTh Ha penkue u rycteie. K
PEIKHM OTHOCSTCSI CETKH, MMEIOIINE 3HAYEHHS JI0 V¢
no 10®2 M, a x TrycThIM — ceTKH c Oobueit
IUIOTHOCTBIO. B 00mmieM cirygae ryctoTa (MII0THOCTB)
CIIMBOK B XMMHYECKH CIIUTOM IIOJIMMEPE MpPUAAET
eMy OojplmMe, NO CpPaBHEHHIO C HECIIMTHIM
MOJIMMEPOM aHAJIOTHYHOTO CTPOEHUSI MEXaHUYECKYIO
IPOYHOCTH U JKECTKOCTh, OIpaHMYCHHOE HalOyXxaHue
B pacTBOPHTEJISIX W JIpyrHe CBOWCTBa. JTO
00yCIIOBIIEHO TEM, YTO TpH CIIMBaHUM Iereil,
Ha4yMHas ¢ HEKOTOPOTO 3HAUCHUS Mc, 3aBUCAIIETO OT
THOKOCTH enu u WHTEHCUBHOCTH
MEXMOJIEKYJIIPHOTO B3aHMOJACHCTBHS, MTPOUCXOIUT
OTpaHUYECHUE MOJIEKYSIPHON MOJBMXKHOCTH U YHCIIa
KoHpopManuil 1enei Mexay y3JamMud CeTKH. Takum
00pazoM, MOXKHO YHpaBISATH CBOMCTBAMH CIIHUTOTO
MOJIMMEpa, BapbUpPYysl apaMeTpbl IPOCTPAHCTBEHHOM
CETKH XUMHYECKUX CcBs3eid. [1-4, 13-15].

OKCIIepUMEHTAJIBHBIM ~ METOJIOM  OIpEeessin
BENMYMHY M., UCXOIs U3 3HAUYECHUH H3MEPSEMOTro
YCIIOBHO-PaBHOBECHOTO MOJTyns pacTsKeHUS
00pas1os, mo Gopmyiie:

E=F/So(lo/1-10) (6)

rae E, MIla — ycnoBHO-paBHOBECHBIN MOAYIb;
F, MIla — Harpy3ka pacTshKeHHOTo oOpasma, mocie
yaca pacTsvkeHus; So, cM? — HMCXOAHAs MIOMA/Ib
MOTIEPEYHOTO cedueHus obpasia; |, lg — koHeunas u
WUCXOJHAs JIMHBI pabodero ydacrka oOpasma,
COOTBETCTBEHHO. Y CIIOBHO-PAaBHOBECHBIH MOMIYJIb
pacTsDKEHHs ONpeNessuICs Ha Pa3pbIBHOW MalIMHE C
KaMepol Juis TepMOoCTaTupoBaHusl 1mocie 1 |
pactsokernss 50% mpu Temmeparype 70 °C 1o
METO/IMKE TSl HeHAMOJIHEHHBIX pe3uH [1-5].

Ha OCHOBE KHUHETUYECKOH TEOPUHU
BBICOKODJIACTUYHOCTH ~ MOJMMEPHBIX  MaTEepHaJIOB
OIpeleNAeMbIl  MOJYyldb YIPYTOCTH CBSI3aH C
BenmunHON M. popMymoi:

E = 3pRT/M; )
Toraa

M. =3pRT/E ©))
rae p — IUIOTHOCT, mommMepa r/ems, T, K —
Temmepatypa; R — yHEBepcaibHas ~ rasoBas

MOCTOSIHHAs. M. — yIenbHas MOJIEKYIsipHas Macca,
MIPUXOAINAs Ha OAWH y3€l Pa3BETBICHUS (MU OJHY
MOTIEPEUHYIO CBSI3b).

Hcxonmubie ganubie s pacyeroB:.  p= 0,94-
0,99 r/em3; T =343 K; lp =14 cm; So=0,2 cM?.

HalinenHble 3KCIIEpUMEHTAIbHBIE U PACUECTHBIE
3HA4YEHHUs MOJIECKYSIPHON MAaccChl, IPUXOIAIIEHcs Ha
OIIMH y3eJl CEeTKH, a TaKkke (PU3NKO-MEXaHWYEeCKHe
CBOJICTBA CEpHH AIIACTOMEPOB NPUBEICHEI B TA0M. 1.

Taoauma 1
XapakTepHcTHKH 00pa3uoB cTpykTypupoBanubix bB/IC nosmmepos
OtBepauTeNb CooTtHom. Mounekyasipuas
No Mmacc, Macca M, (y3ea pa3BeTB.J1.) F E
B /1IC B ncC Pacu. Jkcnep. MlIla
1 | JIO-3 70/30 3200 3600 4546 4465 3,2 28
2 JIO-3 50/50 3400 3800 4152 4280 3,8 32
3 Cepnas  Bynk. | 70/30 3200 3600 4520 4550 3,5 31
p.
4 Cepuas  Bynk. | 50/50 3400 3800 4150 4490 3,9 35
p.
5 |JO-3 70/30 3200 3600 4568 4490 3,2 28,5
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6 |JO-3 50/50 3400 3800 4580 4520 3,3 33
7 | Cepnas Bysk. | 70/30 3200 3600 4650 4560 4,12 37
rp.
8 Cepuast  Bynk. | 50/50 3400 3800 4150 4210 4,1 41
rp.

Kak BugHo w3 B Tabm. 1, HOBBEIC
MIPOCTPAHCTBEHHO CINUTHIE OyTaJNueH-CTUPOJIBHbIE
3IaCTOMEphl C JIATEHTHBIM oTBepauteneM JIO-3
001a1a10T BCeMH KOMIUICKCaMH CBOWCTB, MPHUCYIINX
CE€TYAThIM nojanmepam JJIsL IMPONU3BOJICTBA
opronenuueckux — cynumHartopoB. K Hambomee
CYIIECTBEHHBIM  OCOOEHHOCTSIM  OTHOCATCS  UX
CcrocoOHOCTH K 60IBITIM 00paTuMBIM
nedopmanusm. CBOHCTBa KOHKPETHOTO 3JacToMepa
3aBHCAT OT COOTHOIIEHHWA OJOKOB OyramneHa W
CTHPOJIa B COCTaBE COIOJINMEPA, UX MOJIEKYJIAPHBIX
MacC, a TaKXKE OT KOJMYECTBA OTBCPAUTECIA B
KOMITO3MIIMM W COOTBETCTBEHHO  IIONEPEYHBIX
CIIMBOK  ByJaKaHum3aToB. OIHO W3  OCHOBHBIX
JIOCTOMHCTB HOBOTO MaTepuana SIBIISIETCSI
BO3MOXXHOCTb HAlIPaBJICHHOH BapHaluu (HU3HKO-
MEXaHHYECKHX CBOMCTB ITyTeM KOMOWHHUpPOBaHMS
CIIEAYIONINX TapaMeTpPOB: KOJHMYECTBA CIIMBOK,
MOJIEKYJISIpHOM Macchl 010K0oB OyTaaneHa U CTUpOIa,
a TaK)Ke COOTHOIIEHHMS TIOJIMMEPA ¥ OTBEPIUTEIIS.

3akJjouenune:

OKCIIePUMEHTAIFHBIM IIyTEM JIOKa3aHO, YTO
IJIOTHOCTh MPOCTPAHCTBEHHBIX CTPYKTYPHPOBAHHBIX
CETOK ISl Pa3HBIX KOMIIO3WITUH CIEAYIOIAS: JUIs
[OJIMMEPHOM KOMIIO3MLIMM Ha OCHOBE KaydyKa
CKC-30 ¢ omarentHeiM  otBepauteneM JIO-3
cocraBimser 1,26-1077cm®; it xommosumum Ha
ocaoBe  kayuyka CKC-50 ¢ ;maTeHTHBIM
oteepautenem JIO-3 pasen 1,28-107cm®  ana
KoMmo3unuu Ha ocHoBe Kayuyka CKC-70 c¢
nateHTHBIM oTBepauTesem JIO-3 pasen 1,29-10%"cm™
3, TINOTHOCTH CETKH CEPHBIX BYIKAHH3aTOB
cocraimser:  2,15-10%%em®,  2,17-10%em® w

References:

1. Dogadkin B.A., Dontsov A.A., Shershnev V.A.
(1981), Himiya elastomerov. M.: Himiya, 373s.
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Vzaimopronikayuschie polimernyie setki. Kiev,
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2,18-10%%cm®  coOTBeTCTBEHHO sl HOJMMEPHOIL
romno3unyu CKC-30, CKC-50 u CKC-70. Kak
BUIHO W3 PACUYETOB C HCIIOJIF30BAaHUEM JIATEHTHOTO
otBepautensa JIO-3, B MONMMEPHBIX KOMIO3UIMSIX
MOJIy4aroTcsi  Oojiee THOKHE MPOCTPAHCTBCHHBIC
XAMHAYECKHE CETKH, YeM Y CEepHBIX BYIKaHH3aTOB
AHAJIOTMYHBIX IMMOJIUMEPOB.

Haubomnpmmii wHTEpeC 1O  COBOKYITHOCTH
(hU3UKO-MEXaHUYECKAX  CBOWCTB  IPEICTABIISIEOT
o6pasmpel Nel i Ne5, moydeHHBIE ¢ HCTIOIb30BAaHIEM
nommmepa CKC-30 ¢ narentHeiM oTBepautenem JIO-
3, comepxkaimue 70% OyraaueHa u 30% cBs3aHHOTO
cTMpONa ¢ MONeKynspHoi Maccoit 3,5-10%. K
HauOoJiee CYIICCTBEHHONW OCOOCHHOCTA OTHOCHTCS
WX  CIIOCOOHOCTH K  OOJBIIUM  OOpaTHMBIM
neGopManusaM, 9T0 HEMAaIOBAXKHO [UIS IPOU3BOJICTBA
opTolenyYecknx  cymuHatopoB. [lommmepsr ¢
COOTHOIIICHHEM (parMeHTOB OyTaauieHa W CTHpOJIa
50:50 u 70:30 c nmatentHBIM OTBepaureiaem JIO-3
Majo TIePCIIEKTUBHBI, TaK KaK HMEIOT BBICOKHE
(1)I/I3I/IKO'MGX3HI/I‘-IGCKI/I6 IIOKa3aTciiu, SIBJISIFOTCS
0oJiee KEeCTKUMHU 1 00IagaroT MaJbIMH OOpaTUMBIMH
neGopManusamMu.

KOHH'—IGCTBGHHBIC u KAa4YECTBCHHBIC
XapaKTePUCTUKH, TIOTyICHHBIC B XOJI¢ IKCIICPUMEHTA
MOT'yT 6I)ITI> HCIIOJIB30BAHbI JIs1 OIIMCAaHUA CBOMWCTB
peampHBIX ~ TIOJMMEPHBIX  MAaTepHANOB  CIIUTOM
CTpYKTYphL. TlonaydeHHbIE 3aKOHOMEPHOCTH MOTYT
OBITh  3aJIOKEHBI B~ OCHOBY  TEXHOJIOTHH
MPUTOTOBIICHUSI W TNPUMCHEHHWS  OyTaIucH-
ctuponsHoro kayayka CKC-30 ¢ nareHTHBIM
otBepauteneM JIO-3 B kadecTBe Marepuana s
OPTOIEANYCCKUX CYITHHATOPOB.

Perevod s angl. Kovyishinoy N.V./ M.: "Mir",
327s.

4. Dontsov AA. (1978), Protsessyi
strukturirovaniya elastomerov. M.: Himiya,

228s.
5. Nikitina E.L., Usachev S.V., Zubov V.A.
(2003), Strukturnyie parametryi
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Introduction.

The genre of the epistle of OId Russian
bookishness is received in a sufficiently designed and
developed form at the time of its inception during the
transplantation of medieval Christian literature to
Russian soil.

Codification of the epistles and its
systematization occurred in the ancient rhetoric. The
letter should begin with the name of the author and
the greeting “Rejoice!”. The narrative part contained
an exposition of the main subject of speech. The
letter ended with the wishes of health, happiness, and
regards. Thus, in compositional terms, the epistle
was to be three-part and consist of a prescript,
semanthema and clause. In the initial part of the
letter, the order of mentioning the name of the author
(addresser) and the addressee could be different,
which depended on the hierarchical relationships of
the real participants in the correspondence. In
general, the author should demonstrate respect for
the correspondent and put his name after the name of
the addressee. However, in messages to high-ranking
officials, this order was changing. In addition, the
epistles were recommended to decorate with various
rhetorical figures of speech [8, p. 8-9].

Materials and Methods.

The epistolary theory of antiquity, set forth in
the treatise of the pseudo-Demetrius of Faler “On the
Syllable”, in which the quotation of the unknown

author of Artemon is cited, demands from the writing
person simplicity, conciseness, proportionality of
volume and theme, free syntax. It is especially
important that the letter relates to a dialogue, a
conversation, and is contrasted with a scientific
treatise or a judicial speech: “Unless in conversation
with a friend would someone put it like Aristotle
turns to Antipater when he writes about some aged
exile. After all, such a conversation is more like a
proof than a conversation. And the syntax should be
more free. After all, it’s ridiculous to use periods, as
if writing is not a letter, but judicial speech” [8, p. 7].
“Frequent references to Aristotle’s letters allow us to
think that the main source of it was the teaching of
the Peripatetics, to whom the main merit in the
development of the epistolary theory belongs” [5, p.
176].

In the treatise pseudo-Demetrius of Faler from
the composer of the message, it is necessary to be
logical in describing the essence of the matter. The
main content of the epistles is “the expression of
friendship”, “the expression of the moral image of a
person”, the creation of a portrait of his soul. “To tell
the truth, the author notes, “and in every composition
of verbal art one can discern the character of the
writer, but most of all in a letter” [8, p. 7].

Already in antiquity, there were special
rhetorical aids for writing letters. One of the most
ancient letter-writers is entitled “Types of letters”, it
is composed in the form of a message addressed to
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an unknown Heraclitus. It complements the
recommendations of the pseudo-Demetrius of Faler.
Here, 21 meaningful versions of the epistles are
singled out and their samples are given, which can
become a model for the compilation of
corresponding texts by clerical scribes to order [5, p.
176]. The second of the ancient surviving treatises
“About the Style of Letters” was compiled by a
Christian author and “takes literary etiquette into
account”, [5, p. 176] the letter-writer “Types of
letters” is attributed to Proclus, the second “About
the Style of letters” is attributed Libanus (between
the 4th and 6th centuries A.D.).

Summarizing the information known from the
monuments of antiquity V.A. Smetanin listed the
main requirements for writing of this era:

1. The letter demonstrates the moral qualities,
personal character and the mood of the author of the
letter.

2. The letter should be proportionate to the
topic and be distinguished by the conciseness of the
syllable. When composing a letter, it is necessary to
take into account the identity of the addresser — his
rank, educational qualification, age, sex, etc.

3. The presentation of the topic should be
public and convincing.

4. The style of writing should be close to
speaking, and the tone should be emotional.
However, one should beware of vulgarity.

5. The style of writing should be carefully
polished. Elegance and grace does not tolerate
excessive use of rhetorical means [11, p. 64-65.].

Already in the first treatises and letters, the
main quality of the literary letter as a genre was
determined - this is the theme of friendship, the
obligatory presence of so-called philophonic
motives. “A friendly letter in antiquity, as D.M.
Bulanin, — was at the top of the hierarchy of texts,
clothed in an epistolary form” [5, p. 177].

According to Aristotle, the condition for the
birth and continuation of friendship is a joint life,
separation carries a danger, since direct
communication becomes impossible. In this case, the
best replacement for personal communication is a
letter [5, p. 177].

Of course, not one literary rule is immutable.
The rules of rhetoric concerning the compilation of
the epistol were also amended. Latin literature not
only absorbed the Greek rhetoric techniques, but also
took a step forward. As indicated V.A. Smetanin,
Cicero gave the finished stylistic decoration to the
Latin epistle. He also proposed a “three-fold
classification of letters: according to their tone — to
intimate and intended for public reading; attitude of
the author to the letter to the addressee — on the
official (publicae) and personal (privatae); in content
— on simple notices, on friendly, joking, and on strict,
serious and sad” [11, p. 15-16].

Already in Greek and Latin literature the letter
becomes not only a genre of business or personal
communication, but also acquires a literary character.
Epistle begins to live an independent life, regardless
of the reason for writing it. “The main thing is the
message itself, and the author and the addressee are
de-individualized” [2, p. 8]. As an example, you can
refer to the works of Seneca, where the main
philosophical content, as well as Pliny’s Iletters,
which were addressed to a wide range of readers.

In the Il — V centuries A.D. researchers
discover not only genuine correspondence, but also
fictitious letters in which the form of the message
becomes an artistic device. The form of the message
is adapted to represent the character, transfer the
mood of a particular person and a particular situation.
V.A. Smetanin believes that with the help of
reciprocal correspondence between several persons,
the rudiments of the novel arise in late antique
literature. A similar picture is found in the so-called
pseudo-historical letters, which it was customary to
compose in rhetorical schools on behalf of the heroes
of antiquity. This leads to the emergence of
epistolary biographical stories. “Understanding of the
techniques is already given in the literature of the 1lI
century A.D., and epistolary “etopeya” — rhetorical
reproduction of character is achieved by these
techniques. The letter is perceived as a certain system
of means of expression, conditioned by the character
of the person on whose behalf it is written” [11, p.
18].

According to the researchers, the flourishment
of genre of the friendly message falls on the IV — V
centuries. However, at this time, not only secular
authors of late antiquity but also Christian writers-
classics create their compositions. Epistolary
friendship is reborn, it is replaced by the concept of
Christian love for one’s close person, which leads to
the loss of the actual philophronetic motives. A
friendly letter, turns ‘“then into a soul-saving
instruction or into controversial invective, then into
a lengthy theological treatise. In fact, we should talk
about new literary forms, only genetically related to
the classical patterns of friendly writing. The new
modifications are not characterized either by the
emphasis on  personal  relations  between
correspondents, neither brevity, nor transparency of
thoughts, nor simplicity of the syllable” [5, p. 178-
179].

Even the pseudo-Demetrius of Falerski pointed
to the existence of “false” letters, in fact treatises that
were clothed in the form of messages. Close to them
are New Testament apostolic messages. One of the
first researchers of evangelical epistolography. S.A.
Zhebelev noted: “The Apostle Paul wrote neither
“epistles”, nor real “letters”. Paul’s letters differ from
the epistles in that they have a pronounced individual
character, but draw closer to them by their content,
with the exception of a letter to Philemon, that go
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beyond what we call a letter in the literal sense of the
word” [6, p. 128]. Bulgarian researcher L.N.
Moncheva believes that in the epistles of the Apostle
Paul the capacity of the ancient form of epistolary is
expanded by introducing specific didacticism,
exegeses, theological discussion, philosophical
generalization. Thus, a complex artistic form with
genre syncretism is created. Accordingly, the image
of the author of the apostolic epistle is also syncretic.
It combines a preacher, an apologist, a polemicist, a
theologian, an exegete, a biographer, an
epistolographer [9, p. 190]. The apostolic message,
as M.V. Antonova, proves is characterized by the de-
individualization of the image of the addressee and
the deconcentration of the depicted, which is a
consequence of the desire to send its “message” to
the widest circle of readers and to confine it to
typical life situations, to universalize content [2, p.
33].

L.N. Moncheva in his study applies only to the
Pauline letter, but the above observation concerns
apostolic messages in general, since genre syncretism
is characteristic of the whole body of these works
intended to serve the missionaries. The Apostolic
letters became a means of open struggle against
paganism, and therefore naturally included in their
content controversy, didactics, and theology, which
undoubtedly reflected on the form of the work.

The form of the Byzantine epistle was studied
in detail by foreign and Russian Byzantologists. In
particular, V.A. Smetanin, relying on the work of
foreign researchers F. Ziemann, H. Hunger,
G. Karlsson, 1. Sikutrisa et al, describes in detail the
form of Byzantine writing. In addition to the three
parts already mentioned, the epistle must have an
inscript, that is, an external address. Accordingly, the
letter should include four obligatory parts: 1) an
inscript, 2) a prescript, 3) a semantheme, 4) a clause.

The prescriptus is usually a combination of two
formulas: 1) an indication of the names of
correspondents, 2) a greeting.

Semanthema in turn is divided into parts. The
initial part of the semantheme consists of traditional
formulas. The central part is the actual message. The
final part of the semantheme also contains template
expressions and keywords. V.A. Smetanin indicates
fourteen stable mandatory epistolary formulas, which
are found in the late Byzantine epistle:

1) the formula for ascertaining the receipt of a
letter,

2) the formula of admiration for the addressee
and his praise,

3) determining the stimulus for writing a letter,

4) a formula indicating a friendly
communication or conversation,

5) the formula for expressing the relation to the
content of the letter (praise or criticism),

6) the formula of “parousia” (the illusion of the
presence of a correspondent as a result of receiving a
letter),

7) philophronetic formula, that is, the
expression of friendly feelings.

8) the formula concerning the receipt of the
letter,

9) the formula for expressing the need for
written communication,

10) the formula of assurance in mutual memory,

11) the greeting formula,

12) the formula of health wishes,

13) the formula for requesting a letter,

14) the formula for the motivation of one’s own
letter [11, p. 68-70].

All the above formulas were used in the
prescript, the clause, in the introductory and final
parts of the semantheme. If prescript formulas and
clauses were sufficiently stable and compulsory, then
the semantheme was not strictly regulated. The
author had the right to select the expressions he
needed. Actually, the content part of the letter had a
completely free structure, it “did not have any pivotal
words and was conformal to the semantic meaning”
[11, p. 72].

As D.M. Bulanin, notes “the epistolary scheme
served not only for practical purposes in Ancient
Rus, from ancient times it was used in literary
works”. Many writers of the Kiev period addressed
to it: Feodosiy Pechersky, Kirill Turovsky, Clement
Smolyatich, the creators of the Kiev-Pechersk
Patericon Simon and Polycarp, Metropolitans John
and Nicephorus. Researcher defines Genre
attribution of their writings in the form of messages
as follows: “Slavic replica of the apostolic message,
only genetically related to the Byzantine friendly
letter”. From his point of view, “the brevity and
simplicity of style is not characteristic of Old
Russian pastoral messages. The philophronetic topic
is muffled and dissolves in  moralizing”.
Furthermore, D.M. Bulanin believes that the Old
Russian authors, included in the literary unity of
Slavia Orthodoxa, “neglected the epistolary canons”,
which entailed “the genre amorphousness of the text”
and allowed later editors “without a twinge of
conscience to change their genre-nomination, calling
them “words” and “legends” ” [5, p. 183-84]. The
researcher fairly concludes that in the literature of
Ancient Rus there was no “literary letter in its pure
form” [5, p. 184], but repeatedly states the existence
of a tradition of Slavic-Russian teaching messages,
but does not address the analysis of the latter, since
this is not within the scope of his scientific tasks [5,
p. 186, 195, 199]. D.M. Bulanin finds the first
experience of literary writing in the XV century —
this is the message of Vasily Dmitrievich Yermolin
to Yakov, the secretary of Kazimier IV, the King of
Poland and the Grand Duke of Lithuania [5, p. 189-
192].
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In ancient Russian literature,  which
undoubtedly took into account the ancient and
Byzantine epistolographic experience, for a long time
there were no special works that determined the rules
for composing the message. A.S. Demin, who
studied ancient Russian writers, showed that
collections of this type arise late. The first of them
dates not earlier than 1478. Nevertheless, the authors
of the messages took into account Byzantine
epistolary models, samples of apostolic messages. If
L.N. Monchev in the above-mentioned work
considers the Pauline message mainly as a model of
the genre in terms of specific content [9], then J.
Birkoff in a number of works on ancient Russian
epistolography proved “the existence of a quite
definite  epistolary ~ consciousness  regulating
correspondence in Rus as in other nations” [15, p.
57]. Textual analysis allowed the researcher to find
elements of epistolary formulas in the epistles of
different epochs (the letter of Vladimir Monomakh,
Epiphany’s message to Cyril Tversky, the message
of Nil Sorsky). D.M. Bulanin, focused in his study on
the genre of literary friendly letters, quite sharply
characterized the work of J. Birkoff, noting that her
thesis about the use of a fully developed epistolary
style in the old Russian message remained unproven.
Nevertheless, her works revealed “relics of the genre
alien to Slavic writing”, which brought to Russia the
apostolic message and Byzantine models [5, p. 159].
The last statement of the scientist seems to us to be
the most balanced. It generally does not contradict
the data of previous studies J. Birkoff and L.N.
Monchevoy, and also consistent with the conclusions
of
M.V. Antonova about the combination of the
traditions of the ancient, apostolic and Middle
Eastern epistles in the Old Russian epistolography of
Kievan Rus [2].

Russian and foreign  researchers have
convincingly shown that the ancient Russian
epistolography can not be perceived unequivocally in
the genre aspect: “All, no doubt, the researchers
agree on one thing: the epistolary genre has always
been a “frontier” genre, was between literature and
records management — treated as “elegant™ literature,
and to business  writing” [12, p. 6]
N.V. Ponyrko pointed out that the line between
literary and private letters is determined “by the fact
of the inclusion of a separate message in the book
tradition” [10, p. 3], which is an indicator of the
output of a work outside the limits of private
correspondence.

To consider the epistles in ancient Russian
literature in strict accordance with the ancient

friendly letter, from our point of view, is not lawful.
Indeed, in ancient Russia, as shown by
D.M. Bulanin, until the end of the XV — beginning of
the XVI century epistolary genre has been absent “in
a pure form” [5, p. 173-216]. To the same conclusion
comes M.V. Antonov concerning the Old Russian
message of the Kiev period [3, p. 101]. Of course,
between the artistic and business message there are
many transitional stages, and the presence of mixed
and transitional forms is an essential quality of
writing as a genre. Therefore, from our point of view,
the position of the team of authors of the study “Auf
Gottes Geheill sollen wir einander Briefe schreiben:
Altrussische Epistolographie” is productive, they
refused to clarify the problems of the literary
character of a text, but focused on studying the topic
of the message distinguishing it from pragmatics
everyday business writing [13].

Epistolographic rules and epistolary etiquette
applied to ancient Russian literature were mainly
studied in relation to authors who left a significant
number of monuments of this genre. First of all, it
concerns Maxim the Greek. In the study,
D.M. Bulanin, on the one hand, shows that in the
writings of Maxim the Greek a number of etiquette
formulas are used, their composition generally
corresponds to canonical requirements. However, at
the same time these works are at different stages of
transition to another genre form, the indicator of
which is the loss of certain structural parts of the
formulary [4, p. 100, 117 - 123]. To such conclusions
comes V.V. Kalugin, studying the correspondence of
Ivan the Terrible and Andrew Kurbsky [7]. In the
work of M.V. Antonova “Ancient Russian message
of the XI — XIII centuries: the poetics of the genre”
also shows that the genre form of the ancient Russian
message can be recognized as blurred, the reasons for
this fuzziness are usually the content aspect, the
presence or absence of a certain theme and pathos.
Nevertheless, the exact genre qualification of the
composition is quite possible on the basis of the
presence not only of the signs of the formulary, but
also of a certain system of relationships between
correspondents [1].

Conclusion.

In general, we agree with the remarks of
J. Birkoff, who believes that the epistolographic rules
and topic in one form or another can be found in all
ancient Russian writings, which are defined as
messages [14, 55-77], and this is one of the essential
features for genre attribution.
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INTRODUCTION

One of the factors characterizing the livelihood
of the population is the development of the housing
and communal services of the republic, which is an
important part of the territorial infrastructure. The
development of public services, the effectiveness of
its activities not only shape the corresponding quality
of life of the population, reflecting the degree of
civilization of society, culture, way of life, but also
serve as one of the most important prerequisites for
developing economic potential and attracting
investments [4;5].

In the years of independence, a number of
normative and legal acts have been adopted in the
Republic of Uzbekistan aimed at accelerating the
reform of the communal sphere, preventing
unjustified tariff increases. His sense-forming core
was the transfer of ownership of housing to citizens
of the country.

URGENCY

According to the Constitution of the Republic
of Uzbekistan, the state guarantees legal protection
of all forms of property, including private
property [1]. Based on these norms, a number of
legislative acts have been adopted in the republic that
determine the legal basis for housing, urban and rural

development. The most important legal norms
regulating the development of housing in urban and
rural areas are the Housing and Urban Development
Codes, the Laws of the Republic of Uzbekistan "On
Mortgage", "On Private Homeowners’ Associations",
"On Privatization of the State Housing Fund". The
Housing Code of the Republic of Uzbekistan
regulates the relations of citizens, legal entities,
public authorities and local authorities on the issues
of the origin, implementation, change and
termination of the right of ownership, the right to
own and use living quarters, register the housing
fund, secure, maintain and repair the housing fund,
control over observance of housing rights of citizens
and targeted use of housing fund, regulation of
relations related to the construction of residential s,
conversion and redevelopment of residential
premises, the use of technical equipment, software
utilities. It is determined that a dwelling may be in
private or state ownership and be transferred from
one form of ownership to another in accordance with
the procedure established by law [2].

The housing fund in Uzbekistan is 490.8
million square meters. (to 01/01/2017). Of these, the
private housing fund is 487.5 million square meters
(or 99.3%), and public - 3.3 million square meters (or
0.7%).
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Diagram 1. Dynamics of housing fund growth in Uzbekistan
(million sg. m.)
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Source: Data of the State Committee of the Republic of Uzbekistan on Statistics [11].

The Law of the Republic of Uzbekistan "On
Private Home Owners Associations"”, adopted in
2006, regulated relations in the field of creation and
operation of private homeowners' associations in
apartment buildings as a voluntary association for
joint management and maintenance of maintenance,
preservation and repair of housing fund. And also, in
this Law, the procedure for the formation of private
homeowner associations (PHA), their legal status,
the rights and responsibilities of the state, the
members of the PHA and other issues are fixed.

Everyone knows that one of the areas directly
related to improving the quality of people's lives is
the municipal economy. An important role in its
effective functioning is always and everywhere
played by timely payment for various utilities. A big
role in the timeliness of this process in our country is
to a certain extent called upon to play with PHA.

THEORETICAL APPROCHES

It should be noted that PHA is an association of
private owners of residential premises in one or more
compactly located apartment buildings, united by a
common plot of land with elements of improvement.
It is created on the initiative of private owners of
living quarters for joint management and
maintenance of maintenance, safety and repair of
housing fund, use of common property of private
owners of living quarters in an apartment building, is
a non-profit organization and operates on the basis of
self-government in accordance with its charter [3].

PHA in Uzbekistan developed in several stages,
where with each stage as a result of reforms, its
representation and the market of housing services
changed:

1. With the adoption in 1999 of the Law "On
Homeowners’ Associations", the first partnerships
started to appear in the republic, which were created
on the initiative of the residents. These partnerships
acted as self-governing homeowners’ associations in

multi-apartment buildings. By the middle of 2000,
there were about 360 of them, who managed more
than 19% of multi-story apartment houses in the
republic.

2. By the end of 2002, 1,388 Associations were
registered in the republic, and 98.5% of multi-story
residential ~ buildings  were  transferred to
management.

And in the beginning of 2004 there were 1342
Associations in the republic. Each of them combined
an average of 40-50 apartment buildings. The total
number of apartments in them was from 1000 to
2,500. The end of the second stage determined the
dissatisfaction with the work of large partnerships,
which appeared both among the owners and public
authorities of all levels. Accents began to shift
toward optimal sizes of Associations.

3. Further, the adoption of the Resolution of the
President "On additional measures to improve the
activities of private homeowner’ associations" of
February 10, 2005 No. DP-3, approves the
Regulations on the procedure for state registration
and registration of PHA, and removes barriers to
state registration of PHAs created by initiative of the
inhabitants. This document gave impetus to the
increase in the number of single-homed and small
Associations, large PHAs were disaggregated to the
optimal size (8-10 houses with the total number of
apartments up to 500-600). Their average size at that
time was determined to the optimum value due to the
attitude towards them as to housing-operational
organizations. Decree of the President "On measures
to prevent unjustified tariff increases and increase
consumer responsibility for timely and complete
settlements for public utilities" dated February 11,
2005 No. DP-5, extended the granted tax benefits to
professional management companies that provide
services to partnerships. As a result, management
companies began to appear in many regions of the
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republic. Thus, the development of the market of
housing communal services was stimulated.

4. Adoption of the new version of Law "On
Private Homeowners’ Associations" No 32 of April
12, 2006 and Cabinet of Ministers’ Decree No 64 of

ANALYTICAL PART

April 12, 2006 "On Further Measures for the
Development of Private Homeowners' Associations
and the Formation of a Real Housing Services
Market,"  stimulated the disaggregation of
partnerships up to 1-6 houses (up to 250 apartments).

Diagram 2. Composition of PHA
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u 3 home
® 4 home
® 5 home

= 6 home and more

Source: Data of the State Committee of the Republic of Uzbekistan on Statistics [11].

Today, in the republic, 4 787 PHA and 352

management of 29409 multi-storey buildings (until

Service Companies (SC) are involved in the 01/01/2017).

Diagram 3. Number of PHA and SC in the context of regions
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According to the existing legislative acts, the
decision on the establishment of PHA is made at the
general meeting of the owners of premises in one or
more compactly located apartment buildings, where
more than fifty percent of all owners of the premises
of each apartment building or their representatives
are present. The decision to create it is considered
adopted if more than fifty percent of all property
owners voted for it [6;7].

PHA acquires the status of a legal entity from
the moment of its state registration. The state
registration of the partnership is carried out in the
state authorities at the local level in accordance with
the procedure established by law.

The management bodies of the PHA are the
general meeting of the members and the Direction of
the PHA. The general meeting of the members is the
supreme organ of PHA. Direction is its executive
organ and is accountable to the general meeting of
the members of the PHA.

The Audit Commission of the PHA is elected
by the general meeting of the members of the
Association from among its members consisting of
not less than three persons for a term not exceeding
two years, is accountable to the general meeting of

the members of the Association, and its members
cannot simultaneously be members of the
management Direction of the Association.

The Audit Commission of the PHA examines
the financial and economic activities of the
Association and is obliged to submit an annual report
on the results of the audit of the financial and
economic activities of the Association to the general
meeting of the members of the PHA.

Disputes in the field of establishment and
activities of the PHA are resolved in the manner
prescribed by law.

In Uzbekistan, housing construction is a kind of
locomotive for sustainability and progressive social
and economic development. In conditions of
significant potential demand, housing becomes a
kind of catalyst for the development of a number of
industries. Acting as a labor-intensive industry, it
employs a large number of labor and stabilizes
employment of the population [10].

Despite the high growth rates of the population,
there has been a steady growth in the provision of
housing for the population. If in 1991 there were 12.4
sg. m of total living area per person, in 2016 this
figure reached 15.4 sg. m.

Diagram 4. Average seating area per person (sg.m.)
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Source: Data of the State Committee of the Republic of Uzbekistan on Statistics [11].

In total, in Uzbekistan for the years 2009-2015,
70,200 thousand sg. m of housing, of which 51200
thousand square meters are in rural areas and 19,000
thousand sq. m. in city. The volume of housing

construction in recent years, starting in 2009, has a
steady positive trend and increased 1.6 times.

Table 1.
Dynamics of housing construction in Uzbekistan
(thousand sg.m.) [11].
2009. 2010. 2011. 2012, 2013. 2014, 2015.
Total 7700 8900 9200 10400 10700 11300 12000
City 2600 2200 2300 2700 2700 3000 3500
Rural 5100 6700 6900 7700 8000 8300 8500

Source: Data of the State Committee of the Republic of Uzbekistan on Statistics
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The main emphasis is, in the housing policy,
rural housing construction on standard projects that
meet the most modern standards of architectural and
planning development and is not inferior in quality
and comfort of housing in cities. Only in 2012, on a
pre-selected 276 arrays with a total area of 1371
hectares, 8510 houses were built "on a turn-key
basis". During the years of independent development
of the country, the dynamics of the growth of the
total area of the housing fund both in cities and in
rural areas is also noted. There is a dynamic growth
in the number of houses / apartments to meet the
needs of the country's population. A systematic work
is being done to supply housing with utilities,
including electricity, heating, drinking water,
sanitation, etc. The existing housing fund has a

relatively high level of provision with centralized
water supply (82.7%), gas supply (83.5%), heat
supply (45.0%) and sewerage (37.6%). The
peculiarity of Uzbekistan is that the main share of
housing construction (87.0%) falls on individual
housing. According to the household survey, 97.7%
of households in the country have their own house or
apartment, including 99.5% in rural areas.

In general, 80.1%, and in rural areas 98.4% of
families have their own land. The main type of
housing is a separate house (77.1%).

It should be noted, that in 2009-2016, 69557
comfortable dwelling houses with a total area of
9573 thousand square meters were built on 1308
residential areas in the village, and over 83500 rural
families improved their living conditions [8;9].

The diagram 5. The number of constructed residential houses for standard projects in rural areas in 2009-
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Source: Data of the State Committee of the Republic of Uzbekistan on Statistics [11].

Considering the analysis of investment in
housing, this indicator is expected to reach 5640.7
billion UZS in 2013, 6692.8 billion UZS were issued

in 2014. By 8443.1 billion UZS will be invested in
2015 and 11126.7 billion UZS in 2016.

Diagram 6. Number of investments into housing in 2013-2016
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Source: Data of the State Committee of the Republic of Uzbekistan on Statistics [11].
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At the same time the issues of further enhancing
the level of development of the sphere of services in
the country, the provision of new modern and
qualitative services to the population, ensuring
economic growth and strengthening the role of the
service sector in solving the problem of employment
of the population, first of all, in rural areas is one of
the activities in the field as well.

In order to provide the population with access
to safe drinking water and natural gas, targeted
government programs are being implemented to
provide rural population with drinking water and
natural gas, as well as construction of trunk water
and natural gas pipelines.

Table 2.
Perfection of individual houses
(thousand sg. m.) [11].
year 2011 2012 2013 2014 2015 2016

Done job

Pipe 4430,2 5101,1 5896,5 5894,5 5255,6 6057,9
Sewerage 872,4 1470 1523,9 1996,2 1764,4 1385,0
Central heating system 1236,9 2201,4 2612,6 2570,4 2204,7 2566,9
Hot water consumption 750 1277,9 1274,3 1588,8 1242,6 589,3
Bath 800,9 1288,9 1277,8 1703,5 1469,6 1088,8

CONCLUSION

In general, Uzbekistan has created the
necessary legislative and legal framework for
regulating housing and land relations, which are
monitored for their timely improvement and
refinement, taking into account the ongoing
structural reforms. The formed regulatory and legal
framework determined the main directions of the
reform of housing communal services related to the
transition to market principles of management.

In conclusion, it is important to note that in
determining the level of social development in the
country, the provision of housing to the population,
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PE3YJbTATUBHOCTDB HAJIOTI'OBBIX ITPOBEPOK KAK ITIOKA3ATEJIb 9®@PEKTUBHOCTHU
HAJIOI'OBOI'O AAIMMHUCTPUPOBAHNSA B PECITYBJIMKE KA3BAXCTAH

Annomayun. B cmamve nposeden ananus pe3yivmamueHOCmu Hal0206bIX NPOBEPOK KAK OCHOBONOAA2AIouell
@opmel  Hano206020 KowmponA. Jlana oyenka pe3yiomamam KOHMPOILHOU pabomvl HANO208bIX OP2SAHO8,
OKA3bIBAIOWUX GIUAHUE HA IPHEKMUSHOCMb HAN0208020 aomunucmpuposanus. Ocobbvui axyenm coenam Ha
cyuecmeyouux npooaemax u HanpasieHusx Co8ePULEHCMBO8aHUs NPAKMUKYU HATI0206020 AOMUHUCTPUPOBAHUSL.

Kniouesvle cnoga: sxonomuxa, Han02080e AOMUHUCIPUPOBAHIE, HALO208bII KOHMPOTb, HATI0208ble NPOGEPK,
De3VIbMAmueHoOCmy, IhpexmusHocmy, 6100Hcenm, IKOHOMUYECKAs NOTUMUKA.

BBenenune
B COBPEMEHHBIX YCIOBHSAX pa3BUTHE

HanorooOnaraeMoii  0a3bl, CyMM HaJIOrOB H
00sI3aTENBHBIX IUIATEXKEH, YTO NPUBOOUT KaK K

SKOHOMHKHU B 3HAUUTEJIBHOW CTENEHU 3aBUCUT OT
KadecTBA HAJOTOBOTO AJMHUHHUCTPHPOBAHUS IIPH
YCIIOBUH HEIPEPHIBHOTO TOBBIILICHUS €ero
3 PeKTUBHOCTU U PE3yIbTATUBHOCTH.

OcHoBHaf YacThb

OpmHoit u3 thopm HaJOTOBOTO
AIMUHUCTPUPOBAHUS  BBICTYNAeT KaMepaJbHBIN
KOHTPOJIb, 3aJada KOTOPOTO BBIBUTH Ha 3Tare
paccMOTpeHHusl  JeKiapauuid — HapyHmIeHHH 1o
HCYHUCIICHHIO W YIUIaTe HAaJOroB M 0O0sS3aTENbHBIX
nnatexxed [1]. Kax mnpasumo, Ttakoro pona
HapylIeHUs] CBs3aHbl C OINMOKaMM B pacyerax

JIOHAYHCIICHUSAM, TaK U K YMCHBIICHUIO HAJIOTOBBIX
00513aTEILCTB.

KamepanbHblii KOHTPOJIb — 3TO JEUCTBEHHBII
MeXaHH3M HAJIIOTOBOTO aJMHHUCTPUPOBAHHS B YACTH
NpoHIAKTHKH, a He OOphOBI C HapymICHHSAMHU [2,
c.115]. Brnaromaps MPOIIETyPHBIM "
Pa3bICHUTENFHEIM PadOTaM B paMKax HalOTOBOTO
aJIMUHUCTPUPOBAHUS (DAKT BBISBICHHBIX HAPYIICHHUHA
CHIDKAeTCs, O YeM CBHJCTEIbCTBYET AWHAMHKA IO
KOJUYECTBY  YBEIOMJICHHMA M  H3BCIICHUN,
HaIpPaBJICHHBIX HaJIOTOBBIMHU opraHaMmu
Pecnmyonukn  Kazaxctam  HajoromiaTelbIIAKaM

(puc.1).
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[Ipumedanne — cOCTaBJICHO aBTOPOM Ha OCHOBE JIaHHBIX [3]

PI/ICyHOK 1- I[I/IHaMl/IKa KOJINYEeCTBA HANIPABJCHHBIX HAJOTOBBIMHA OPraHaMu HAJOromjaaTe/JblIuKam
yBeIlOM.]'leHl/lﬁ M U3BelleHU 1Mo pe3yJjJbTaTaM KaMepaJdbHOIo KOHTPOJIs, €.

Kak BHIHO W3 NpeACTaBICHHBIX JaHHBIX Ha
pucyake 1, ecmm B 2013 romy OBLIO HampaBIICHO
231637 yBemomieHWH W W3BEIICHWH, TO yXKEe B
2017 roxy UX KOJIMYECTBO COKPATHJIOCH B 3 pasa u
cocraBuio 72648 en. Oto  oOBscHsETCA
YBEIIMYEHHEM  TIOKa3aTelss IO  KOJUYECTBY
HaJIOrOIJIaTENbIUKOB, MPEeACTABISIONUX
HaJIOTOBYIO OTUYETHOCTb B 3JIEKTPOHHOH (opme c
MOMOIIBIO  cepBHca BUpTyanbHBIH  «KaOuner
Hanoromiaarenbiukay uW  «MC  COHOy», uto
TOBOPUT O pE3yJIbTATUBHOCTH JAHHBIX CHCTEM,
KOTOPBIE MO3BOJISIOT aBTOMATHUYECKHU IPOBEPSATH U
WCIPABISITH B OTYETHOCTH Pa3IMIHbIC OITHOKH.

B paMkax HaJOroBoro aJMHUHHUCTPUPOBAHUS
Ha3peBIuas He0OXOIMMOCTh YETKOTO PETYIHPOBAHMS
HaJIOTOBBIX IIPOBEPOK HOATBEPXKAAET  psf
CTATHCTHYECKUX JAHHBIX M  OPraHHU3AIMOHHO—
sKoHOMHYECKHX MoMeHTOB. C 2015 roma mpakTika
IUTAHOBBIX MPOBEPOK OTMEHEHA U BBEJICH HOBBIN BUJ
MpOBEpOK Kak BBeIOOpouHBIe [4]. Tak, Ha MaHHBIA
MOMEHT  HQJOTOBbIE MPOBEPKH  JENATCSI  Ha

BEIOOpDOYHBIE W BHEIUIAHOBBIC.  BBRIOOpOUHBIC
MIPOBEPKH Ha3HAYaI0TCs B OTHOIICHUN
HaJIOTOIIATENIBIINKOB C MCHONIb30BaHUEM CHCTEMBI
YIOpaBJIE€HUs pUCKaMU [5], KOTOpas COOTBETCTBYET
COBpPEMEHHBIM MHUPOBBIM aHAJIOTAaM H IOJUIMHHO
OTpaXkaeT HSKOHOMHYECKYIO 3pElocTh PecmyOmukn
Kazaxcran u oOmecrBa. BrermanoBble mnpoBepKu
MPOBOASATCS o 3as1BJICHHIO caMux
HaJIOTOIUIATENIbIINKOB, 1o WHHIUATHBE
MPaBOOXPaHHUTENILHBIX OPraHOB B paMKax YTOJIOBHO—
MPOILIECCYATBHOTO KOJAEKCa, O PEHICHUIO HAJTOTOBBIX
opraHos [6].

Kak moxa3pIBaroT wMccienoBaHus, Hauboiee
3¢ dexTuBHOW  (OPMON  HAJOrOBOTO  KOHTPOJIS
OCTArOTCSI BBIOOPOYHBIE IPOBEPKH, MPUUYEM HEPEXO
K IeJICHANIPABICHHOMY oTbopy
HaJIOTOIIATENBIIMKOB  JUIi WX MPOBEICHUS 10
KPUTEpUsIM pPUCKAa CYIIECTBEHHO MOBBICHJI HX
pe3yJNIbTATUBHOCTh M TO3BOJIMII  COKPaTUTh
KOJIMYECTBO, a CIEJOBaTEeIbHO 3aTpaThl Ha HX
nposezenue (Tadm.1).

Taobauna 1

JlmHaMuKka noka3sareJieii pe3yJIbTaTHBHOCTH NPOBE/IEHUsI HAJIOTOBBIX MPOBEPOK HAJOTOBBIMH
opranamu Pecny6osimku Ka3zaxcran

IToxa3zaTenn

2013 r. | 20147r. | 201571, | 20167T. | 2017 T.

Bcero nposeneHo HAJIOTOBBIX IPOBEPOK, €.

108854 | 47873 | 73605 | 76794 | 42018

[TmanoBsie / BerbopouHsIe TPOBEPKU

[IpoBeneHo, en.

2125 1080 1849 660 929

BblsiBIIeHO HapylIeHUH, €11

1943 812 1647 630 918

Jlonst pe3ynbTaTUBHBIX IPOBEPOK, %o

91,4 75,2 89,1 95,5 98,8

I[OHa‘lI/ICJICHO CyMM HAJIOTOB H 00s13aTeNbHBIX HJIaTe)KCﬁ,

TICHU, MJIPDJ. TCHI'C

88,9 87,8 104,2 120,5 183,8

Jlonauuncneno Ha 1 pe3ysbTaTUBHYIO IPOBEPKY, MIIPJI. TEHIe 1,0 1,2 1,2 1,3 1,4

BuennaHnoBble TPOBEPKU

[IpoBeneno, en.

106729 | 46793 | 71756 | 76134 41089

BrIsiBIeHO HapyleHUH, ex.

13533 4461 7316 9693 6428

Jlonst pe3ynbTaTUBHBIX IPOBEPOK, %o

12,7 9,5 10,2 12,7 15,6

I[OHa‘lI/ICJICHO CyMM HAQAJIOTOB H 00s13aTeNbHBIX HJIaTe)KCﬁ,

TIICHU, MJIPJ. TCHI'C

343,9 261,7 586,1 605,8 550,0

Jlonauncieno Ha 1 pe3ylbTaTUBHYIO TPOBEPKY, MIIPJI. TEHTe 22,1 27,5 57,5 47,7 35,2

Ipumeyanue — cocmagneno agmopom Ha ochoge OaHuwix [3]
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[To maHHBIM TaONHIBI 1, KOJIUYECTBO MPOBEPOK
B 2017 rony ObII0 CHIDKEHO OoJiee 4yeM B 2,5 pasa co
108854 no 42018 ex., 4yTo 00YCIOBIEHO CHUKECHUEM
BHEIJIAHOBBIX ~ MPOBEPOK IO  CPaBHEHHIO  C
aHAJIOTMYHbIM nokazarenemM 2016 roma. 3rtoro
ynaioch  J0CTHYb  Onaromapst  3ddexkruHOMY
UCIIOJIb30BAHUIO CHCTEMBI YIPABICHUS PUCKaMHU H
MEPeHOCy aKIeHTa Ha JUCTAaHIMOHHBI MOHUTOPHHT
HaJIOTOIUIATENbIINKOB.

3a aHAIM3UPYEMbI TEPHON Pe3yIbTaTHBHOCTh
BBIOOPOYHBIX MPOBEPOK cocTaBisuia 75,2%—98,8%.
ITpn COKpAIICHUH KOJIMYECTBA IIPOBEPOK
MIPaKTUYECKH HamoJoBUHY ¢ 2125 en. B 2013 roxy o
929 en. B 2017 romy, cymMMa JOHa4yHUCIEHUH,
NPUXOJSIIUXCS Ha | pe3ylbTaTUBHYIO IIPOBEPKY
yBenmumumiack ¢ 1,0 mapa. terre go 1,4 mupa. TeHre
COOTBETCTBEHHO.

Bmecre ¢ TeM, B ILemiX KapIUHAIBHOTO
YIy4IIeHUs YCIOBUH JuIsl On3Hec—cpesl co 2 arpeits
2014 roma no 1 suBaps 2015 roma ObLT BBeneH
MOpaTtopuii Ha TIPOBEPKH CYOBEKTOB MAJlOTO |
CpEeAHETO MpeaIpUHUMATEIBCTBA [7]. IIpu
HECOMHEHHOM CHmkeHnu B 2014 Tomy KoimduecTBa
HaJIOTOBBIX ~ IIPOBEPOK B OTHOIICHWH  HUX
HaOmofaeTcd W 3HAYUTENBHOE CHIDKEHHME BCEX
IIPOBEPOK B 0o0mieM urore Oojee 4eM B 2 pasa Io
OTHOIIEHHIO K TokaszaremsM 2013 roma. B 1o ke
BpeMsi MHOTHE IIPEINPHHUMATENN  BOCIPUHSIIH
MOparopuii  Kak HMHAYJIbIEHLIUIO Ha  JIIOObIC
HapyIIEHNs 3aKOHOB U MPABHUIL

3a 2013-2017 roxmel HeCMOTpPsT Ha MEHBIIYIO
pe3yJIbTATUBHOCTh, TO—TIPSKHEMY 3HAYUTEIBHYIO
JIOJTIO HaJIOTOBBIX TIPOBEPOK 3aHUMAIOT
BHerutaHoBele. B 2017  romy ynenbHBIM  Bec
BHETIIAHOBBIX MpPOBEpoK coctaBua 97,8%, uro B 45
pa3 0oJjblle BBIOOPOYHBIX, KOTOPBIX BCErO JIMIIb
2,2%. Pe3ynbTaTHBHOCTh BHEIUIAHOBBIX NPOBEPOK B
2016 rony 6puta Ha ypoBHe 2013 rosa n cocrapisiia
12,7%, a B HacToOAIIee BpeMsI IPAKTHYECKH TOCTUTIIA
abcomroTHOoro MakcuMmyma B 15,6%. Tem He MmeHee,
YUUTBIBasE OOJIBIION YHENbHBIH BEC BHEIJIAHOBBIX
MpoBepok B  o0meM oObeMe  MPOBEACHHBIX
HaJIOTOBBIX MPOBEPOK U COMOCTABUB C TTOKA3aTEIISIMH
UX PEe3yAbTaTHBHOCTH, TO HAIUIO IPAKTHYECKH

HEU3MEHHO HU3KUH MX YypoBeHb. Ilpu 31OM,
CTPYKTypa BHETUIAHOBBIX MpoBepok 3a 2017 rox mo
CyObEKTaM WHHUIIMUPOBAHUS BBITJISIIUT CIICITYFOIIM
00pa3oM: MO 3asBJICHHUIO HAJOrOIUIATEIIBIIMKOB Ha
nukBuaauuio — 88%, Mo pesyabTaTramM KamMepaibHOIO

KOHTPOJIS - 7%, 1o 3asIBJICHUIO
HAJIOTOTUIATETBIIAKOB HAa BO3BpaT Hailora Ha
Jno0aBJIeHHYI0 CTOMMOCTh — 3%, B  paMmkax
YronoBHO-TIpOIIECCYaNbHOTO Kofekca — 2%.

Takum  o0pa3oMm,  OICHKa  IIPOBEICHHUS
HAJIOTOBBIX  TPOBEPOK MOJITBEPIKIACT, 9TO

BEIOOPOYHBIC TPOBEPKH IMOCTEIICHHO CTaHOBSTCS
OCHOBHOW M HauOojiee pe3yJabTaTHBHOW (opmoii
HAJIOTOBOTO KOHTPOJIS, & TAKXKE CBUICTEIBCTBYET 00
3¢ PEeKTUBHOCTH BHEIPEHHsI COBPeMEHHOH CHcTeMbl
yIOpaBIeHUS pUCKaMH B paMKaX HaJlOTOBOTO
aJIMUHUCTPHPOBAHHSI.

ITo pesynapTaTaM TPOBEIECHHBIX BHEIUIAHOBBIX
NPOBEPOK M CYMM JOHAYHMCICHHH COXpaHseTCs
BBICOKasA CTCIICHb KOH(bJ'II/IKTHBIX CI/ITyaL[I/Iﬁ, 4qTO
MPUBOAUT K CIIOpaM MEXIY HAIOTOBBIMH OpraHaMH
U HajoromiateabiukaMu. CIOXKUBIIASCS CUTYalUs
BO MHOTOM 00BSCHSET HEBBICOKYIO
PE3yJIbTATUBHOCTh ~ BHEIJIAHOBBIX  IIPOBEPOK B
CpaBHEHHH C BBIOOpOUYHBIMH. [IprdeM 3HaunTENBHAS
YacTh HAJIOTOBBIX HApYIICHUI HE BBISBIACTCS B X0JI€
BHEIUIAHOBBIX IPOBEpOK. JlaHHOE 0OCTOSTEIHCTBO
00BsicCHICTCS BechMa BBICOKHM YPOBHEM
JIATCHTHOCTU HAJIOTOBBIX HaApYLICHUW, MPUYUHAMHU
KOTOPO# CITy’KaT M300peTaTenbHOCTh HAPYIIUTEICH,
TIIATEJIbHAsT MAacKUpOBKa M OTCYTCTBHE SIBHBIX
CJIEJOB  COBEpIIAEMBIX  HApYyUIEHUW,  HalW4Yue
6O0JIBIIOrO MPOMEXKYTKa BPEMEHN MEXKITy MOMEHTOM
HUX COBCPIICHHUA W BBISABJICHHA. 9t0 YKa3bIBa€T O
HE00XOIUMOCTH TTOWCKa HaTIpaBJICHUI
COBEPILIEHCTBOBAHUS HaJIOTOBOIO
aIMAHUCTPUPOBAHUA B  YaCTH  OPTaHW3AINH
BHETIJIAHOBBIX ITPOBEPOK.

JloHauncaeHHBIE W B3BICKAHHBIE  CYMMBI
HAJIOTOB U 00s3aTeIbHBIX TUTaTexKen B
rocyaapcTBeHHbIH OropkeT Pecnyonuku Kaszaxcran
o pe3yinbpTaTamMm HAJIOTOBBIX TIPOBEPOK
MpEeJCTaBJICHbI HA PUCYHKE 2.
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[TprMeyaHue — COCTaBICHO aBTOPOM Ha OCHOBE IaHHBIX [3]

PHCYHOK 2 - I{l/lHaMl/lKa COOTHOIUECHUSA JOHAYUCICHHBIX H B3BICKAHHBIX CYMM HAJIOTOB M 00513aTEIbHBIX
nJiaTexei mo pe3yabTaraM HAJIOTOBBIX IPOBEPOK

Kak BumHO u3 pucynka 2, B 2013 romy oOuruii
00beM JIOHAYUCICHHBIX CyMM cOCTaBmII 432,8 MIp/.
TeHre, torga kak B 2017 roay mnoxasaTenb
yBenuumics g0 733,8 wupa. tenre. IlomoOmas
TEHICHIIHS o0ycioBIeHa yIy4IIeHueM
pe3yJIbTATUBHOCTH HAJIOTOBBIX IIPOBEPOK, a 3TH

YIOBJIETBOPEHbl, @  KOJIMYECTBO  IPOBEPOK,
NPU3HAHHBIX HEACHCTBUTEIBHBIMU MO pe3yJbTaTam
YIOBJICTBOPEHHBIX kanob — 14 [3].

OmnepaTBHOE pearMpoBaHHE Ha HapyILSHHUs,
BEISBJIICHHBIC TIPU PACCMOTPEHHH Kano0, 0000IIeHme
pe3yNnbTaToB M YCTpaHEHHE BHYTPUBEIOMCTBEHHBIX

JIOHAYHCIICHUS MIPEACTABISIOT 3HAUNTEIFHYI0 CYMMY
JUTS OFOJIKETa PeCIyOIIHKH.

OmHako  HE  BCce  JIOHAUUCIICHHBIE  TIO
pe3yabTaTaM ~ HaJOTOBEIX ~ IPOBEPOK  CYMMBI
nmoctynator B Oromker. B 2016 u 2017 romax
yIaiaoch (hakTHIeCKH B3BICKATh c
HaJIOrOIJIaTCJIbIIUKOB W TMCPCUHUCINTL B 6}OZ[)I<6T
HauOOJBIIMKA TPOLEHT JOHAYWCISHHBIX B XOJIe
HAJIOTOBBIX TpoBepok cymm 8,7% u 12,9%
cooTtBeTcTBeHHO. B 2013 roxy 3TOT moka3aTtens ObLT
HauMeHbIIUM u  coctaBmil  3,8%. B 1menowm,
nokazarens 2017 roma mpaktuuecku B 3,5 pasa
BEIIIIC, YeM OH COCTABIISUI B HAaUaJle aHAJIH3HPYEMOTO
Mepuoia.

XOTh  COOTHOIIEHWE  JOHAYUCICHHBIX W
B3BICKAHHBIX CYMM II0 pE3yJbTaTaM HaJIOTOBBIX
MIPOBEPOK YBEIMYNBAETCS, CTOUT OTMETUTh, YTO OHO
MOJBEPKEHO  CIJIBHBIM  KOJeOaHWsSIM B CHITY
0OJIBIIOTO  KOJHYECTBA OCHAPUBAHMS  PCIICHUIA
HAJIOTOBBIX ~OPraHOB  HAJOTOIIATENBIINKAMH ¥
3HAYUTEIIBHBIX 00BeMOB cammx CyMM
nonaunciaenuii. ITo maguemM 2017 roma KOJIMYECTBO
00XAllOBaHHBIX ~ aKTOB  HAJIOTOBBIX  ITPOBEPOK
cocraBiiio 861, u3 HUX TOJNBKO 63 ObUIH

OmMOOK CIOCOOCTBOBAIN MOBBIMICHHIO KadeCcTBa
HAJIOrOBOrO aAMUHUCTpupoBaHus. B 2017 rogy
HaOoaeTcs TEHJICHIIUS K COKpAIICHHIO
KOJIMYECTBA Kajo0, IMOJaBaeMbIX HA pPEHICHHs 10
pe3yibpTaTaM HaJIOTOBBIX IIPOBEPOK Oojiee 4eM Ha
20% B CpaBHEHHM C AaHAJIOTHYHBIM IIOKa3aTelleM
2016 ropma. [leiictByromas ¢ 2013 roma HOpMma,
COTJIACHO KOTOpOH HaJIOTOTIIATENbIIUKH,
COBEpUIMBIINE HapylIICHUE  BIIEPBBIE, BMECTO
mTpada monydaroT mpenynpexaenue [8, c¢.3]. Ilo
uroram 2017 roga ot Bcex aAMUHUCTPaTUBHBIX JIE] B
90% BeIHECEHO TpeaymnpexacHue [9].

Bwmecte ¢ 3tuM, nelcTBYOImIas HMICOJIOTHS IO
YIOPOLIEHUIO  HAJOTOBOIO  aJAMUHUCTPUPOBAHUS
HalpasJIeHa Ha 3aIUTy HHTEPECOB JOOPOCOBECTHBIX
HaJIOTOIUIATEIbIINKOB, @ BCE HEICHOCTH H
HETOYHOCTH TOJKYIOTCS B OOJIbIIEHl CTENEHH B UX
nonb3dy  [10].  Takod  mOpuHUMO  MO3BOJSET
CIpaBeJINBO PacCMaTPUBATh HAJIIOTOBBIE CIIOPHI.

3aki0ueHnne

HanorossiMu opraHaMu PecryOnuxm
Kaszaxcran BbICTpoeHa aJieKBaTHasi COBPEMEHHBIM
HSKOHOMHYECKHM YCJIOBHUSAM CHCTEMa HaJIOTOBOTO
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KareropusamM pHUCKOB

| ISRA (India) = 1.344 | SIS (USA) =0.912 | ICV (Poland)  =6.630
.| 1SI (Dubai, UAE) = 0.829 | PMHII (Russia) = 0.207 | PIF (India) =1.940
Impact Factor: | ¢ (australia) = 0564 | ESJI (KZ)  =4102 | 1BI (India) = 4.260

L JIF =1.500 | SJIF (Morocco) =2.031 |
AIMHUHUCTPUPOBAHUA. KOHTpOJ’ILHa?[ pa60Ta PE3YIbTaTUBHOCTU HaJIOTOBBIX IIPOBCPOK u
HaJIOTOBBIX OpFaHOB, OCHOBAaHHAas1 Ha I/IHCprMeHTaX COOTBETCTBCHHO pOCTy JOHAYUCIICHHBIX u
TOYEYHOU BBI60pKI/I HAJIOTOIIATCIIBIIUKOB 10 B3BICKAHHBIX CyMM HAJIOTOB )51 065[33.TCJ'IBHBIX
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