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BUOJNTONMYECKHUE HAYKIA

XWU3HEHHBIE ®OPMbl U BO3PACTHAA CTPYKTYPA MOXOKEBEJIbHUKA
OBbIKHOBEHHOI'O B NMPEAYPAJIBE U HA FOXXHOM YPAIE

®PapykwuHa Nynoeus nrocosHa

KaHOUuOam OUO02UUeCKUX HAYK, YUEeHblll CeKpemapb,
bomanuueckuii cad-uncmumym Ygumckoeo nayunozo yenmpa PAH, 2. Ya

LIFE FORMS AND AGE STRUCTURE
OF COMMON JUNIPER IN CIS-URALS AND
THE SOUTH URALS

Farukshina Gulphiya Glyusovna

Candidate of biology, scientific secretary,

Botanical Garden-Institute of Ufa Scientific
Center of Russian Academy of Sciences, Ufa

AHHOTAILTUA

lleHononyﬂ;muu MOIICHCEBEILHUKA OObIK-
Hosenno2o 6 llpedypanve omauuaomcs no co-
CMABY HCUBHEHHLIX (POPM U B03PACMHOU CIMPYK-
mype om YeHONONYJAYULl, HPOUPACMAIOWUX 8
eopuvwix necax IOoxcnoeo Ypana. Buo npedocmasnen
6 pecuoHe pa3iuvyHblMU HCU3HEHHbIMU qbopMaMu -
om NOLYNPOCMPAMHO20 KYCMAPHUKA 00 O0OHO-
cmeonvrozo Oepesa |l senuuunv. Ilo eozpacm-
HOU cmpyKkmype npedyparbCKue YeHORORYasyuu
onpeéeﬂmomc;z Kak 3pejnvle, 60 MHO2UX CAYUAAX
HenoJIHoYlerHnble, COoKpawarwiuecs, da 0OMHCHO-
ypansckue — pacmywue u 3pensie. Hapywennas
s03pacmuas cmpykmypa, ocobenno 6 Ilpedypa-
Jbe, npeononazaem HeoOX0OUMOCHb NPUHAMUSL
Mep no COXpaneHuro nonyfz}mm? MOIHCIHCEBETIbHUKA
0ObIKHOBEHHO020.

ABSTRACT

Coenopopulations of common juniper in
Cis Urals are differ by their life form composition
and age structure from coenopopulatins growing
in the mountain forests of the South Urals. The
species in the region is represent by different life
forms — from semi-trailing shrub to one-stem tree
of Il scope. Cis-uralian coenopopulations by
their age structure are determined as mature, in
many cases full-membered, decreasing while
south-uralian coenopopulations — ripen and ma-
ture. Disturbed age structure especially in Cis-
Urals indicates the necessity for acceptance of
measures for common juniper population preser-
vation.

Knrouesvie cnoea: moowcocesebHuK 00bIK-
H06€HHblﬁ,' IHCU3HEHHblEe d)Oprl,’ eo3pacmuas
cmpykmypa, IIpedypanve; FOdxcuviii Ypan.

Keywords: common juniper; life forms; age
structure; Cis-Urals; the South Urals.

Cpenn MOXOKEBENOBBIX HIMPOKO pacmpo-
CTpaHECH MOXOKEBEILHUK OOBIKHOBEHHBIH (J. COM-
munis L.): ot 70 mo 40° c.mx B EBpasuu u o1 68 110
32° c.m1. Ha AMepUKaHCKOM KOHTHHEHTe. B mpe-
nenax Poccun BcTpeuaercs ot Mypmancka u Ce-
BEpHOIo Ypana 0 CcTenHOil monockl EBponeit-
ckoii yactu. OH sIBJISIETCSl OOBIYHBIM TMOJJIECKOM
MMUXTOBBIX, €JIOBBIX U KEAPOBLIX JiecoB B CHOMpH,
MIPOM3pACTaeT Ha CaMBIX Pa3HBIX MOYBaX, OT MeC-
YaHBIX 1O 3a00J0YEHHBIX TIIMHHUCTHIX [6]. Ha
VYpane Buj BCTpedaeTcs B OAJIECKE CBETII0-XBOM-
HBIX JIECOB, PeXKEe B TEMHO-XBOWHBIX [11- 12].

Lenpro Hacrosmed pabOTHI  SBISETCS
OLICHKA YKM3HEHHBIX (POPM U BO3PACTHOTO COCTaBa
LUEHONOMYJISIIUHA  MOXCOKEBEJIbHUKA OOBIKHOBEH-
HOTO. PaHee B IByX OCHOBHBIX paiioHaX OOWTaHUS
BUJa B peruoHe — B IIpenypasbe u ropHoit yactu
IOxHOTO Ypasna panee ObLTH 3aJI0KECHBI TPOOHBIE
mwiomany B 10 HanOosee KPyIMHBIX IEHOMOIYJIs-
uuax [17]. Ilpu u3ydyeHun BO3pacTHOW cocTaBa
0co0M pacIpeeNsuTi 10 BO3PACTHRIM HEpHOJIaM,
0e3 BBIJIEJICHUS BO3PACTHBIX COCTOsHUH [5]. Bos-
PacCTHOCTh IEHOMOMYJIANNN  ONPEIeNsI  Kak
CyMMY ITPOM3BEJEHUIN YUCIEHHOCTH KaX 101 BO3-
pacTHOM IpyMITbl HA COOTBETCTBYIOMINN K03 du-
nueHT (1 roBeHwIbHOTO niepuona — 0,018, Bup-
ruameHOTO — 00,0833, remeparmBHOoro — 0,5,
ceHmibHOoro — 0,9313), oTHeceHHYIO K OOIIEH
YUCJIEHHOCTU HeHonomysiuuu [ 14].

MosKeBEIIbHUK OOBIKHOBEHHBIH OIHCHI-
BAaIOT KaK KyCTapHHK JINOO HEOOIBIIOE JepeBIIe C
MHOXECTBOM paszHOBUAHOCTEH U dopm. Ux pas-
HOOOpasue CBA3aHO C OOLIMPHBIM apeanoM U 3KO-
JIOTUYECKUMH yCJIOBHSIMH TIPOU3PACTAHUS pacTe-
uus [1; 15-16]. B paiione Hammx uccieaoBaHuUi
MO>KEBEJIbHUK OOBIKHOBEHHBIM IMpeacTaBlieH
Pa3NUYHBIMU XKU3HEHHBIMU (POpMaMu — OT TIOJTY-
MIPOCTPATHOTO KyCTapHHWKA (TUMHUYHOTO J. COM-
MUNIS 0 KOMIUIEKCY MOP(OIOTHUECKUX MTPU3HA-
KOB) JI0 OAHOCTBOJBHOTO jaepeBa |l BenwmuuHbL
CocraB xu3HEHHBIX Gopm (OromMopd) B 1eHOTIO-
mynsAnusax npeacrasied B Tabmuie 1. [1o mokasa-
temto cxonctea JILA. JKuorosckoro [8-9] paii-
onsl obouranus (IIpenypanse u FOxHEII Ypai)
CYIIECTBEHHO Pa3INYar0TCcs MEXIy coboii mo 4a-
CTOTE 0CO0EW TeX WIIM WHBIX KU3HEHHBIX (popM B
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MIEHOTOMYJIIUAX (KpUTEPHH HACHTHYHOCTH | =
176,44 > y2165. = 24,32 u mocroseper Ha 0,1%-
HOM YPOBHE 3HAYUMOCTH).

Tabnuya 1
CocTaB KU3HeHHBbIX (OPM B EHOMONMYJISAIUAX MOKKEBEJIbHIKA 00bIKHOBEHHOT0
Henomomymsiust ’Kuznennsie ¢hopmsl, %
jymt | v | Wi | kA | WK | K | e
IIpenypanbe
MasyHuHcKast 0,4 40,5 53,9 0 5,2 0 0
AM3UHCKas 0 17,9 31,6 13,7 36,8 0 0
MaxkcuMOBCKas 0 91 0 59,1 27,3 0 45
Hukono-bepezosckas 0 13,4 46,4 20,7 19,5 0 0
JropTronuHckas 0 0,8 33,3 3,1 62,8 0 0
B cpeanem 0,1 16,3 33,1 19,3 30,3 0 0,9
OxHbIH Ypan
Karas-lBanoBckas 0 9,6 8,8 8,1 61,0 11,8 0,7
[ITuraesckas 0 0 11,7 16,5 70,2 1,6 0
Y3siHCKasI 0 2,8 45,2 9,2 42,4 0,4 0
AB3stHCKAs 0 0 37,6 6,0 56,4 0 0
Byp3asiHCKas 0 0 17,5 31,6 33,4 0 17,5
B cpennem 0 2,5 24,2 14,2 52,7 2,8 3,6
B cpenHeM no peruony 0,05 9,40 28,65 16,75 41,50 1,40 2,25
Ipumeuanue. JI/111 — omrocTBONMBHOE nepeBo |1l Bemmuunst (10-15 M B BeIcOTY); JA/IV — onmHO-

ctBonpHOE nepeBo |V Bemmuunsl (3-9 M); H/Jl — Ham3koe omHOCTBOIBHOE nepeBo (< 3 m); K/ — kycro-
BUHOE (MHOTOCTBOJIBHOE) AepeBo; [1/K — npssmocrosunii kycrapuuk, [1I1/K — momynpoctpaTHbIi Ky-

crapuuk; J1/C — nepeBo-CTIaHUK.

W3 tabmumer 1 BuaHO, uto B [peaypanse B
HEHOIOMYJSIIKAX B 1,7 pa3a MeHbIIIE IPSIMOCTOS-
YUX KYCTapHUKOB IO CPaBHEHHIO C TOPHBIMHU
ycnoBusimu (30% mpotus 53%). B Ilpenypanbe
MOJTHOCTBIO OTCYTCTBYIOT MOJIYIPOCTpPaTHBIE KY-
CTapHUKH, TOT/Ia KaK B TOpax OHU BCTPEYAIOTCA B
Tpex meHomnomysnusax u3 martu. B Ilpexgypanse
obnapyxensl nepesbs I (0,1%) u |V Benmuunab
(16%), a Ha FOxHOM Ypasne BCTpEdarOTCs JIHIIb
nepeBbs |V BenmuuHBI B HEOOJBIIIOM KOJTUYECTBE
(2,5%). Ilo none npeBoBuaHbIX hopm B Ilpenypa-
Jbe 0c000 BbLIENseTcss Ma3yHUHCKas IICHOIIOMY-
nsist w3 Y pmypruan (/11 + /1 + H/ L = 95%;
cM. Tabn. 1). B necocrennoit MakcuMOBCKOH Iie-
HOTIOMYJISIIIAA OTHOCHUTENBHO BBICOKA JOJIS Jepe-
BBEB-CTIIAaHUKOB (4,5%), OMHAKO B TOPHOJIECHOU
Byp3sHCKO# 1eHOTONYNSIUYA X BCTPEYaeMOCTh
emme Beie (17,5%). B KaraB-BanoBckoit u Y3s-
HCKOH I0’)KHOYPAJIbCKUX HEHOMOIMYIIAUAX Tpe-
CTaBJICH ITOYTHU BECh CIIEKTP KU3HEHHBIX PopM (5-
6 13 7) ¥ CpaBHHUTENBHO BEICOKA yacToTa (B KaTas-
VIBaHOBCKO# IIEHOIOMYJISINN) TOIYIIPOCTPAT-
HBIX KycTapHuKoB (12%). Illuraesckast neHomno-
nyJsiuuys, oouTaronast Ha ckjione xpedra Kpaka (B
JIECY U Ha OTKDBITBHIX MPOCTPAHCTBAX), BBIACIIS-
€TCSl CaMbIM BBICOKHMM IPEICTABUTECIILCTBOM M-
MOCTOSTYHX KycTapHUKOB (70%). B 1iemom MoxxHO
3aKJIFOYUTh, YTO B MPEAYPATBCKUX IICHOMOIYJIIS-

LUSIX MOXKKEBEJIbHUKA OOBIKHOBEHHOT'O IO CpaB-
HEHHIO C FOKHOYPAILCKUMH CYIIECTBEHHO Yalle
npencTaBieHsl aepeBbs |V BeIMUYMHBI, a 3HAYU-
TEJIBHO PEXE — NPAMOCTOSYNE KYCTAPHUKH U Jie-
PEBB-CTIAHHUKH.

O3HakoMIIeHHE C JUTepaTypHBIMH JaH-
HbIMH TIOKa3biBaeT [1-4; 7; 15-16], uro Bce pac-
CMOTpEHHBIE HAMH KM3HEHHBIE (DOpMBI BCTpeUa-
IOTCSl M B JIDYTHX YacTsX apeana MOMOKEBEIbHUKA
00BIKHOBEHHOTr0. OZJHAKO MOYTH HET CBEACHUH O
COOTHOILIECHHUU Pa3HBIX OMOMOpP( B LIEHOMOIYJIs-
USIX.

B npeaypanbckux M 10KHOYPaJIbCKHX MO-
MyJSIIMSX MOYOKEBEIbHUKA OOBIKHOBEHHOTO ITpe-
obmagaroT reaepaTuBHBIE 0co0u (0T 48 10 99%:;
Tab1. 2). Paitonsr oouranus (Ilpexypanse u FOx-
HBIA Ypai) CyHIeCTBEHHO OTJIMYAIOTCSI MEXIY CO-
0Ol MO BO3PACTHOM CTPYKType: KpUTEpUH x2 =
200,08 > yu6n = 16,27 u nocrosepen Ha 0,1%-
HOM ypoBHe 3HauumocTu [13]. B ropHo-necHoii
3oHe FOxHOro Ypana BozpacTHas CTpykrypa 0o-
nee cbamaHCHpOBaHa — 10 cpaBHEHUIO ¢ [penypa-
JILEM 3/1€Ch HECKOJIBKO MOBBIIIIEHA JI0JIsI FOBEHUIIb-
HBIX (B cpenHeM 3%), BUPTrHHWIBHBIX (16%) u
CEHWIBHBIX (4%) pacTeHMI, a YUCIICHHOCTh TeHE-
PaTHBHBIX 0CO0EH, COOTBETCTBEHHO, CHI)KEHA (Ha
19%). Hammumem oco0Oeii Bcex OHTOINCHETHYIECKUX
COCTOSIHUM W HauOOJbILEH ‘“BHIPOBHEHHOCTHIO”
BO3PACTHOTI0 criekTpa omindarorcs luraesckas u
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V3sgHCKas LIEHOMOMYISIUA — B TIEPBON COBOKYTI-
Hasl 9YacTOTa IOBEHIJIBHBIX M BUPTUHIIBHBIX OCO-

oOeii mocturaet 42%, Bo BTOpoii — 29%.

Tabnuuya 2
Bo3pacTHasi CTPYKTypa IeHONONMYJISIUi MOXKKeBEJTbHUKA 00bIKHOBEHHOT 0
YacToTa pacTeHu# 1o BO3pacTHBIM IieproiaM, %
Henonomymnsiuus
FOBEHUIIbHBIE | BUPTUHUJIBHBIC | reHepaTHBHbBIC | CEHUIILHBIE
IIpedypanve
MasyHuHcKast 0 1,3 98,7 0
AM3UHCKas 0 1,7 96,6 1,7
MaxkcuMOBCKas 4.4 0 91,3 4.3
Huxono-bepesos- 12 23 92,4 41
cKas
JlropTIONuHCKAS 0 0,8 97,7 15
B cpennem 1,1 1,2 95,3 2,4
FOoicnvui Ypan
Karas-lBanoBckas 15 0 92,0 6,5
[Iuraesckas 5,3 36,5 48,3 9,9
V3stHcKas 3,1 26,1 68,0 2,8
AB3stHCKAs 2,2 13,0 81,9 2,9
Byp3siackas 3,2 6,3 90,5 0
B cpennem 3,1 16,4 76,1 4.4
B cpennem mo peru- 21 8.8 85,7 3.4
OHY

B Ilpenypanbe UMEIOTCS LEHONOIYJISALNH,
B KOTOPBIX BOOOIE HE OTMEUYEHB! IOBCHUJIbHBIC
pacrenns (MasyHnuHckasi, Am3uHckas u [lrop-
TIoONUHCKas). [IpHunHaMu OTCYTCTBHSI MM CHH-
JKEHHSl Y4acTHsl IOBEHWJIbHBIX JUIM/WIA BHUPIU-
HWIBHBIX 0CcO0€H B OTHENBHBIX HOMYJISLHUSAX
MOTYT OBITh Pa3UUHbIE a0MOTHYECKHE (BBICOKAS
OCBEIIEHHOCTh,  HEJOCTATOYHAasl  BJIAXXHOCTh
MOYBBI, [TOYBEHHAS 3pO3USI) WM aHTPOIOTCHHBIE
¢daxTopel. B HaiieMm ciydyae Ha CHHIKEHHUE 0NN
MOJIOJIBIX PACTEHHH MOTYT BJIHUATH 00€ TPYIIIBI
(akTOpOB (B YACTHOCTH, BBINAC CKOTA U YIJIOTHE-
HHE T0YBbI B Ma3yHHHCKOW LIEHOIIOIYJISILIUH, BbI-
OopouHble pyOKH W TpeneBOYHbIE pabOoThI Mocie
BETpOBaJia B AM3MHCKOH U JIFOPTIOJIMHCKOM LEHO-
nomysinusax). [lo uMerommMcst TUTEpaTypHBIM
naneeIM [1-2; 11-12; 16], Bo3pacTHasi CTpyKTypa
HEHOTIOMYJISIIUA MO KEBEIbHUKA OOBIKHOBEH-
HOT'O B PA3JIMYHBIX YACTSAX apeajia CyHIECTBEHHO
pasnmyaeTcs. Bo3Bpamiasch K HaIIUM MOIYJIS-
UM, OXapaKTePU3yeM MX BO3PACTHOCTD M THITBI
Bo3pacTHoro coctana [10; 14]. ITo Bo3pacTHOCTH
npeaypaibcKue HEHOPOMYJSIUH OYeHb OJNM3KH
(0,495-0,503) u oreHUBAIOTCS KaK 3peiibie, HOP-
MaJIbHBIE, BO MHOTHX CJIy4asX HEMOJIHOWICHHBIE,
cokpamaromuecs. Ha KOxxnom Ypane Bo3zpact-
HocTh u3Mensiercs oT 0,365 go 0,521. HOxkHo-
ypaJbCKUE IIEHOMOIYIISAINN XapaKTepru3yTcs KaK
pacTyuyie U 3penble, HOpMajbHbIE, MOJTHOYJICH-
Hble (B OOJNBLIMHCTBE CIIy4aeB), CTAllHOHApPHBIC.
OpHako BO BceX HOMYJBILUAX YHCIO MOJIOIBIX

pacTeHMi HeBENUKO. Y CTAaHOBJICHHBIE HAMU TOKa-
3aTeJI BO3PACTHOCTH MO OJMU3KK K 3HA-
YEeHUsIM, onpeneneHHbM uia CapamynbCKux Ie-
HONOITYJISILUI Yamyprun, KOTOpBIE
XapaKTEepU3YIOTCsl KaK 3peiible, HOpMalbHbIe (C
MIPEPHIBUCTHIM CIIEKTPOM), COKpatnatomuecs [12].
B bamkupckom 3aypaibe BO3pacTHOCTh IIEHOIIO-
nymsuid Hwke (0,32-0,37) [11].
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HAYKW O 3EMIJIE

COCTOAHMUE U NEPCNEKTUBbI PASPABOTKN HETPAOULIMOHHBIX TONJIUBHO-
QHEPTETUYECKUX MECTOPOXAEHUW ASEPBAUIXAHA

Caodbieoea TapaHa FOcug Kbi3bli

3as.nabopomopueii A3epbatioricanckoeo 20cy0apcmeeHH020

STATE AND PROSPECTS OF
DEVELOPMENT OF NON-TRADITIONAL
FUEL AND ENERGY FIELDS OF AZERBAIJAN

Sadigova Tarana Yusif

Head of the laboratory

Azerbaijan State University of Oil and In-
dustry

AHHOTAILIUA

B cmamve npusooumcs cocmosinue u nep-
CHeKmuebl pazpabomxu HempaouyuoOHHbIX Mmon-
JIUBHO-IHEP2EMUYECKUX MeCmopodcoenuti Aszep-
bauoxcarna. Yemawnosnerno, umo 6onee uem 50
HepmebumymHvlx ckonienusx u oxono 80 nposs-
JICHUSIX CLAHYEBbIX MECMOPONCOCHU PecnyOuKu
NPOCHO3HbIE 3ANACHl COOMBEMCMEEHHO COCHAB-
asiom 6onee 200 man. monn u oxono 600 man.
TMOHH.

ABSTRACT

The article presents the state and prospects
of development of non-traditional fields of fuel
and energy of Azerbaijan. It was found that more
than 50 oil bituminous clusters and about 80 dis-
plays shale republic probable reserves, respec-
tively, represent more than 200 million and 600
million tons.

Knrouesvie cnosa: Hempaduuuormblx mon-
Jueo, 6umyMuH03Hbm4u neckamu, copiwovue
ClAHYbl, OYUCMKA 3ACPA3HEHHBIX 3€ME/lb

Keywords: unconventional fuels, tar sands,
shale oil, cleaning contaminated land.

MupoBasi HayKa HaxXOJUTCS B COCTOSHHU
MOWCKA aJbTEPHATHBHBIX HWCTOYHUKOB SHEPTHUH,
OJTHUM U3 KOTOPBIX SIBISIIOTCS OHTYMUHO3HBIE
necku U Tspkenble Hedtu. [1o HEeKOTOphIM cBele-
HUSIM[ S, 4], pecypcbl OMTYMHUHO3HBIX TIECKOB U TSI~
xkenoit Heptm B Mmupe cocraBusior 400-700
MJIPI.T, 9TO B 1,3-2,2 pa3a OobIIe TpaguIlioH-
HBIX PECYPCOB.

OcobenHo Ooratbl TsDKENOW HEePTHIO U Ou-
TYMUHO3HbIMU TieckamMu Benecysna, Kanana,
Mekcuka, Kyseiit u Kurait. Cormacuo[5] mepso-

YHUeepcumema Hequu u npomvluiieHHocmu

MpoxoaLeM B 1oObrde Outyma siBnsercs: Benecy-
3J1a, TI€ SKCIUTyaTalyst MECTOPOXKICHUI Hadalach
TonbKo B 1979 rony. Heo0xoammMo oTMETHTB, UTO
pa3paboTKa NPUPOIHBIX OUTYMOB OTKPBITHIM CITO-
co0oM ObUIa OCYyIIECTBICHA Ha AMNIIEPOHCKOM
noiryoctpoBe (Azepbaiimkan) B 1956 romy Ha
mwronaau ['eipMaku.

OcHoOBHBIC He(TEera30100bIBAIOIINE MECTO-
poxknenust AzepOaifkaHa PacloNOXEeHBl B ATl-
LIEPOHCKOM MOJYOCTpoBe U akBaTopuu Kacmuii-
ckoro mops. CormacHo [7] moka3aHHBIC 3amachl
He(bTH B pETMOHE COCTABIAIOT 48 MHILUTHApIOB
Oappeneit (oxomo 3,5 % MUPOBBIX 3amacoB
HedTH). B pesynbraTe MHOTONETHEH SKCILTyaTa-
UM OCTaBIIMECs 3amachl HE(TH OLEHHUBAIOTCS
okoto 109 munnmmapna 6appeneii, 9To COCTaBIsSET
4,7% OT MUPOBBIX 3aMacoB HE(TH.

B nacrosiiiee Bpems B pecryOJvKe MpHO-
PHUTETHBIM HaIIPaBJICHUEM B He(TeI100BIBAIOIIEM
CeKTope sBJseTcs BhIpaboTKa JIE€rkoi HedTH (C
Bs3kocThIo 10 50 mlla.c). [Ipu sToM ypoBeHb 10-
ObIum B cpeiHeM cocTaBisieT MeHee 50 %, a 1o me-
CTOPOXKICHUSM TSDKENOM HedTu 1 OuTyma peaxo
npessimiaet 20 - 30 %.

Ilo pa3HbIM OILIEHKaM 3amacoB JIETKOM
He(th B AsepOaiipkaHe XBaTUT Ha Omkaiime
20-30 (meccumuctudeckuii B3rsaa) u 70-80 (om-
THUMHUCTHYECKUN B3TIISA) JIeT [8,9].

OpnHako, MapajulebHO C 3THM PErHOHOM
CKOHLIEHTPUPOBaHbl YHHUKAJbHBIE MECTOPOXKIE-
HUS HETPaJUIMOHHBIX KITAJOBBIX TOIUINBA, B
YaCTHOCTH, TIPUPOJTHBIX OUTYMOB (OUTYMHHO3-
HBIX TIECKOB) ¥ TOPIOYHX CIIAHIEB, KOTOPHIE CUHU-
TAlOTCSd OJHMMH W3 HCTOYHUKOB allbTCPHATHB-
Horo torumBa [2,3]. Kpome atoro, B pe3ynbrare
HecoOoAeHUs TpeOOBaHUI SKOJIOTHYECKON 0e3-
OTIACHOCTH BO BPEMS SKCILTyaTallil MECTOPOXKIe-
HUSL Ha ANIIEPOHCKOM IOJYOCTPOBE 3a IMOCTE/I-
HUE TIOJIyTOpa BEKa, TMPOU3OLUIN CHIIbHBIE
3arpsi3HEHHs 3eMellb He(pThi0 W HeTernpoaykK-
tamu. B HacTosBIIee Bpemst III0MIA/b 3arps3HeH-
HBIX 3€Mellb B TOJYOCTPOBE COCTABISIET OKOJIO
22 000 rexrapa u 6onee 10% K3 HUX NPULLIHA B
HeroznHoe cocTosiHuA. CTeneHb 3arpsA3HEHHs 3e-
MeJIb Ha 3THX IUIOIAAAX cocTasisieT oT 1-2% no
30-40 %.
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butymMHHO3HBIE TIECKH TPEACTABISIOT CO-
00if TOTUTMBHBIA COCTaB, TJIC MATPHIICH SBIISICTCS
NPUPOAHBIA OUTYM, COEIWHEHHBIH IMECKOM, BO-
JIOW, TIIMHOW ¥ Pa3TUYHBIMU MUHEpAJIaMHU.

B nacrosimee Bpemst B AzepOaiipkane BbI-
sBieHo Oornee 50 He(TeOUTYMHBIX TTPOSBICHUNA U
CKOTUIEHUH 1 O0KOJI0 80 MPOSIBIICHUH U MECTOPOXK-
neHnidt roprounx cianeB [1]. IIporHosHeie 3a-
Mackl IPUPOIHBIX OnTyMOB Oosee 200 MITH. TOHH,
a TOPIOYMX CIIaHIEB, MOACUYUTaHHBIX 10 40 00BeK-
TaM, okoy10 600 MaH. ToHH. OHH HAXOATCS Ha IO-
BEPXHOCTH 3€MJIM U WX J00bIYa He TpeOyeT oco-
OBIX 3aTpart.

OpHUM U3 KPYITHOTO MECTOPOXKICHHS ¢ Ou-
TYMHHO3HBIMH TIeCKaMH B A3zepOalipkaHe sBII-
ercs romanb Kelpmaku. 3amacel ONTYMHBIX TI€C-
KOB B MECTOpOXAeHUH KbIpMaku COCTaBisieT
oxono 40 miH. TOHH. IHTeHCHUBHOE 0OBIYA TPH-
pomHOTO OUTyMa B 3TOM MECTOPOXKACHHU OepeT
CBOE Ha4aJio ¢ cepeuHbl XX CTOJICTHS.

K apyrum mnomansm ¢ OUTYMHHO3HBIMH
MeCKaMi MECTOPOXKJIECHUN AMIIEPOHCKOrO M-0Ba
MoryT ObITh OTHeceHbl CypaxaHbl, buHaranmm,
ly6ansl, [lyra, JlokbaTaH. YcraHOBIEHO, 4YTO
ToNbKO Ha 10 mMOmOOHBIX TUTOIMAISX ATIIEPOH-
CKOTr'0 IOJIyOCTPOBA MOKHO HOJYYUTH OKOJI0 60
MJIH. TOHH HE(TH.

Hano oTMeTHTB, 4TO HEKOTOPBIE OUTYMHBIE
CKOIUICHHUSI CBsI3aHBl C TPSA3E€BBEIMHU BYIIKAHAMH,
Hanpumep, B ['oOycrane-Hapaapan-Axtapma,
Atipanteken, Conaxaii u ap. BooOie B AzepOaii-
JokaHe okoJio 21 % rpsA3eBhIX BYJIKaHOB XapakTe-
pu3yeTcs OOMILHBIM BhIJeIeHueM HedTH. B gacT-
HOCTH, K HHM OTHOCATCIA. B HI/I)KHeKypI/IHCKOM
paiione Axrtapma-Ilamansl, B [Ipukacnuiickom —
XbIasIp3bIHARL, Ha AbOmepone — [llopOymar u mp.
Bremocumas BYyJIKaHaMU Ha 3¢MHYIO IMTOBEPXHOCTH
HEPTh, OKUCISSICH, 0Opa3yeT OONbIIHE KHUPOBHIC
MTOKPOBBI, 3 MECTaMH M HE()TSHBIC 03epIia.

Boinbiioe konmuuecTBe TPUPOIHBIX OUTY-
MOB U rOpIOYHMX cjlaHueB umerored B [llamaxa-I o-
OycTaHCKOM peruone, 1oro-soctoynom Lllupsane,
a ciannes — emle B ['ybunckom n Memanmniackom
paiionax. Haubounpime 3amacel ropiodero ciaHma
oOHapyxeHbl B ['yOuHckoM paiioHe (okomo 250
MIJIH.TOH), B ['00ycTaHe, rae ciaHleBbie pe3epBhl
cocTapmAOT 0K0I0 300 MITH. TOHH.

Crnanmel AzepbaiikaHa OTIMYAIOTCS TIO
psily KaueCTBEHHBIX IapaMeTpoB, B YAaCTHOCTH,
coJIep)KaHueM opranudeckoro Bemectsa (15-29
%), cepsl (0,3-1,2%), 3ombpHOCTH (65-84%) U Tem-
nore cropanus (6-12 MJIx/Kr); OHM HAMHOTO
NPEBOCXOJAT  HHU3KOKAJOPUHHBIE  TOpIOYHE
cnaHubl MectopoxaeHui I'epmanun, KHP, Pymbr-
HUH, T.€. B HUX OOJbIIIE OPraHuKH, HU3KOE COAep-
JKaHWE Cepbl U Jy4llasi TeIUIOTa CrOpaHusl, 3a Hc-
KITFOYEHHEM  JCTOHCKMX W  aBCTPAIHHACKHAX

(CunHelt); BBICOKOKAJIOPUIHBIC, ¢ OOJBIIAM CO-
IeprkaHueM opraHmdeckoro BermectBa (30-50%)
u c Oonpmield Terioroi cropanmsa (12-19
MJIx/kr). YMecTHO OyIeT OTMETHUTh, uTo 72% pe-
CYpCOB MHpa OTHOCHUTCA K HHU3KOKaJOPHITHBIM
cmannam (4,2-6,3 MJx/kr) u 22% c TemoToi
cropanus 10 8,4 MJI/KT, a BEICOKOKAIOPUMHBIX
ciaHes Bcero 6% [1]. ABTopamu yCTaHOBJIEHO,
YTO TOPIOYHE CIIAHIBI MECTOpOoXxaeHus |'yOwH-
CKOTo ¥ MCManUIMHKCKOTO PaiioHOB MOTYT OBITh
HCIIONB30BAHBI JUISI MTOYYCHHsI CIAHIIEBOTO rasa.
MuHepanbpHas 4acTh (T.€. 30IbHOCTH) MOXET ITPH-
MEHSTBCS IPY U3TOTOBJICHUU IIEMEHTA U B Kade-
CTBE YIOOPEHHUS B CEIbCKOM XO3sHCTBE. XOpo-
e TOoKa3aTeld TMONy4YeHbl W 10 CIIaHIaM
Jxanrnuas, [upeksiuiktons, b.Cusiku, Kevamsp,
Hcnampaara u ap., KOTOPBIE TaKKe TIPUTOIHBI JJIS
WX TIPOMBIIIICHHOTO OCBOCHMS.

B HacrosiBlIee Bpemsi KpYIMHEHIIUMU KOM-
MaHUSAMHU B 00JacTU pa3pabOTKU OUTYMHUHO3HBIX
MecTopoxacHui siBisitotrcs Petro Canada, Shell,
Chevron, Conoco Phillips, Encana Suncor,
Syncrude, Exxson Mobil, Total u ap.

B mocneaHue roabl psig KPYIHBIX 3apy0ek-
HbIE€ KOMITaHWH, B YaCTHOCTH TaKWe KOMIIaHWH,
kak Exxson Mobil, Total u Omme Re ymemsror
ocoboe BHMMaHHE K A3epOaiipKaHCKHM MeECTO-
POXAEHUSIM, OOTaThIMU MPUPOAHBIM OUTYMOM U
CJTaHIIaMHU.

Tematnka “HerpaauimioHHBIE TOIUIMBHO-
JHEPreTHYECKUEe UCTOUHUKN A3epOaiimxaHa” sB-
JIIETCS TIPUOPUTETHBIM HAIpPaBICHUEM HayYHBIX
nccnenosaanii HAH AzepOaiimkana.

OuncTka OUTYMHHO3HBIX TECKOB SIBJISICTCS
HE TOJIBKO MTPOMBIIIUIEHHOW U SKOHOMHYECKOMH 3a-
Javeld, OHa UMEET CHIIFHYIO 3KOJOTHYECKYIO CTO-
poHy.

B mupoBoit npaktuke s pa3paboTKu 3a-
JIKH TIPUPOTHBIX OUTYMOB IPUMEHSIOTCS OTKPHI-
TBIH (KapbepHBIH) W TNOA3EMHBIE (IIaXTHBIE,
[TaXTHO-CKBAKUHHBIE) METOTbI. OHU OTJIMYAIOTCS
HEO00XO0IUMOCTBIO BIIOXKEHHSI OOJIBITNX (DMHAHCO-
BBIX eMKocTel. M3BecTHO, 4TO Jutst JOOBIYM OHOMH
TOHHBI He()TH U3 OUTYMHHO3HOTO Tiecka HeoOXo-
JUMO TepepabaTeIBaTh 0KoJ0 12-15 ToHH HedTs-
Horo mecka [6]. Kpome 3Toro, nmpuMmeHeHue OT-
KPBITOTO KapbepHOTO MEeToJa  YpeBaTo
BO3HHKHOBEHHEM SKOJIOTMUYECKUX MTPOOJIEM.

B AsepOaiimkane, B otnuune ot KaHanpl,
Benecyanbl ¥ Ip. MECTOPOXKIECHUN OUTYMHHO3-
HBIE TTOPOJBI HAXOISATCS MOYTH Y TIOBEPXHOCTH
3eMJd - riryOuHo# 10 30 metpos. IIpoGiema ycy-
ry0JsieTcs ¢ TeM 4TO AMIIEPOHCKHI ITOIyOCTPOB,
I/Ie pacroJIoKeHbl OMTYMHWHO3HBIE TECKH H 3a-
TpA3HEHHBIE 3eMITH, SABIISIETCS TyCTOHACETICHHBIM.



MexotpacieBoif uHCTUTYT «Hayka u oOpa3oBaHue»

#V(23),2016

Kak BUIHO W3 BBHIMIEH3IIOKEHHOTO, YKa-
3aHHBIC TIPUYMHBI UIMEIOT TEXHUYECKUE, TEXHOJIO-
TUYECKHE U 3KOJIOTHYECKUE OCHOBBI, OrpaHUYHBa-
IOIIUE PACIIMPEHHOS MPUMEHEHUE T0OBIYN HE)TH
13 OUTYMUHO3HOTO MECTOPOMKICHHUSI.

Takum 00pa3oM, MOXKHO CIeNaTh CIEAYIO-
1€ OCHOBHBIC BBIBOIBI:

-OMTYMHHO3HBIC TIECKH H CJIaHIIEBBIC Me-
CTOpOXICHHUST B A3sepOaifpkaHe SBISIOTCS pe-
3epBHBIMU aJIbTCPHATUBHBIMH UCTOYHUKAMU TOTI-
JIMBHO-?)HEPTE€TUYCCKOTO KOMILIEKCA;

-[IPH YCIIOBHH, KOT/Ia [IeHA HA HE(PTh HIKE
70-80 mommapor CIIA, pa3paboTka OUTYMHUHO3-
HBIX TICCKOB ¥ CIIAHIICBBIX MECTOPOXKICHHUH 3KO-
HOMHYECKHU Hellellecoo0pasHa;

-HECMOTpS Ha CIIOKHUBINYIOCS CUTYAIIHIO,
pa3paboTKa HOBBIX 3KOJIOTHUECKU YHCThIX TEXHO-
JIOTHH 7151 TOOBIYM He()TH M3 ONTYMHHO3HBIX TIeC-
KOB U CJIaHILEB SIBJISIETCS 3aa4eil aKTyaIbHOM.
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ABSTRACT. The challenge of Energy sav-
ing and Energy efficiency remain topics of actual-
ity. An administrative building serving as quarters
of a large number of employees has been used to
carry out the investigation of these problems. Dur-
ing this investigation the influence of climate on
the consumption of Electricity has been put into
evidence and the relationship between power con-
sumption and the duration of use of particular
electrical device are made understandable. It’s
appeared necessary to take into account the de-
sign of a building in exploitation, and hence the
interest of its bioclimatic architecture.

Measures of reduction of power consump-
tion and better management of electrical energy
have been identified and proposed, among them
the use of energy saving lamps, scheduling
maintenance of air conditioners, the right choice
of curtains adapted to the climate in the area etc.

The case studied has been carried out with
proposals, methods of buildings exploitation to
achieve energy saving and ensuring energy effi-
ciency.

Key words: Economy, Energy, Effective-
ness, Consumption, Exploitation.

1. BACKGROUND
PROBLEMATIC

Whatever the type of building to construct
or to exploit is, solutions of managing the energy
consumption must be achieved. This approach is
worldwide valid, for all types of buildings: indus-
trial, business or residential.

The design or the rehabilitation of a build-
ing requires that its exploitation, and more espe-
cially the electric installation being taken into ac-
count. It also implies the necessity to take stock of
the energizing and environmental statements. Be-
cause during the exploitation of the building, it is
important to guarantee the environmental quality,
which requires a certain minimum degree of com-
fort notably visual comfort and thermal comfort.

AND

To this end, it is necessary to identify the
sources of available energy, and to search for the
best adequacy of the management systems, of the
networks of distribution and the consumer’s facil-
ities of energy while taking into account the ex-
ploitation requirements.

What behavior does one have to adopt to
achieve the economy of energy and to assure an
energizing efficiency at the time of the exploita-
tion of the offices that we use for our professional
stains while resources are skinny and that the in-
voices of electricity don't stop increasing?

The frequency of power cuts sometimes
leads to the organization of sensitizations in order
to reduce the consumption of energy. Why in spite
of all this the behaviors don't change more
quickly?

Signals are not yet clear enough? Facing
this situation what must we do to achieve savings
of energy and to guarantee the energizing effi-
ciency in the buildings to use of offices?

The signals they are not yet clear enough?
Faced with this situation what should we do to
achieve energy savings and ensure energy effi-
ciency in office buildings?

The energizing consumption reduction
leads indirectly to the reduction of emission of
gases to greenhouse effect from the moment the
production of electricity in our countries uses and
will still use the fuels - fossils.

2. INTRODUCTION

The electric energy is an expensive product
for the populations as well as for the nation. The
research in energy saving and the realization of the
energizing efficiency deserves reflections. In or-
der to deal with this problem, a survey on the
building sheltering the offices of the construction
company named “Centre de la Construction et du
Logement (CCL)” of Cacavelli has been achieved
in this paper.

All electric facilities installed in the build-
ing have been determined for this purpose. For the
same reason, methods of energy management
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adopted are identified. Stocks of monthly and
yearly consumptions of electric energy which
have been taken place during the daily exploita-
tion of the building to fill the required functions
are recorded. The invoices given out by the elec-
tricity supply company will help to determine the
consumed energy.

The methodology adopted in this survey has
lead to rules of management which must be ob-
served in mastering electric energy consumption
through simple actions, the soberness in other
words. Contributive elements in saving energy
and measures to successfully achieve this are pro-
posed.

Otherwise reflections have been made to
determine procedures leading to immediate en-
ergy savings by the optimization of exploitation
wirings, facilities and devices, in short and me-
dium-term.

3. THEORETICAL BACKGROUNDS

Facing the challenges of energy saving [1]
and energizing efficiency [2] following actors
have been generally distinguished:

—The operator, who may be the occupant of
the building, a legal person or a managing com-
pany (public or private service) of the exploita-
tion;

—the client, owner of the building, either to
occupy it himself, either as investor;

—the master builder: architect or design de-
partment responsible of the construction of the
building;

—the suppliers of services, notably the sup-
pliers of energy, of water, of telephone etc.;

—the competent authorities of regulation for
the considered building.

3.1 Energy consumption

For the needs of a human being the whole
of the installation, which is directly necessary to
the professional activity of the occupants may be:

—for a building used for residential: light-
ing, air conditioning, heating, low current,

—for a building used for offices: lighting, air
conditioning, low current (phone, fire safety, in-
formatics), lift, elevators, escalators.

The power consumptions can be of major
importance for the two cases depending on the use
[3].

3.2 Energy sources

To cover the needs of energy consumption,
it is possible to use the sources of energy here-af-
ter available:

—energies distributed: electricity ;

—free energies (non-invoiced): solar,

—stored energy: liquefied gas, charcoal.

The electrical energy has a particular im-
portance, in that it is almost mandatory for all uses
and buildings [4].

It is often essential, depending on local con-
ditions of environment, to provide the means of
autonomous production of electrical energy for
some services, and houses, etc. The use of fuels
such as gas and charcoal, allow a certain way of
autonomy. Solar energy is practically not used be-
cause outside of natural drying that it offers, there
are very few facilities for other exploitation in
Togo.

The analysis of the invoices of all the con-
sumption of electrical energy is the first step lead-
ing to adopt attitudes to allow reductions in energy
costs for the operator.

3.3 Sunstroke

Admitting that one day counts 12 hours (6h
- 18:00), one notes that over the 360 hours of days
existing in the month, the duration of sunstroke [3]
is of approximately 7 hours per day during all the
year worldwide. This time is largely sufficient for
a concrete flagstone of 15cm thickness, and a for-
tiori for a metal sheet or in fibrocement, to absorb
the heat of the tropics and to restore it inside con-
structions.

The sunstroke also contributes in case of a
good design of a building to have a great luminos-
ity in the buildings and to guarantee the daylight.

In the same way, and according to the me-
teorological observations, January, February and
March are the hottest months; then December and
July are respectively sunniest and least sunny
months for the observation station of LOME.

3.4 Natural lighting

The daylight of the surface of the earth is
done thanks to solar radiations. This lighting var-
ies from a place to another and moment to another,
this thanks to the activity of the sun. The flow of
light due to the sunning which crosses the open-
ings has a well defined way. However the intensity
of the sunning which varies makes that the broad-
casted energy also varies. That also depends on the
geographical position, the orientation of radiations
compared to the horizon and sometimes with the
architectural forms of constructions [4].

The lighting of the surface of the globe in-
dicated by E; is composed of the direct lighting
(direct light) of the sun Es, of the diffuse light of
the firmament Eq and of the reflected light of the
earth and the objects E,. The qualitative character-
istic of the natural light is called the contrast, indi-
cated by the letter K.
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To light the buildings it is recommended to
take account of the index of opening (lo) [5]. It is
necessary to define all the factors impacting visual
comfort, subjects to the evaluation for the priva-
tive parts [6].

The index of opening is the ratio of the sur-
face of opening (including joinery and glazing) on
the surface of the room. The total index of opening
is obtained by summing each l,. For a window
whose slope is lower than 50° compared to the
horizontal one, one multiplies by 1.5 the index of
opening to take account of the improvement made
by the slope of this picture window. For a skylight,
it is necessary to multiply by 0.75 the index of
opening to take account of the degradation gener-
ated by the presence of played side.

Table 1: List of appliances and

equipment used at CCL
DESIGNAT
ION QUA | POWE

Ne | OF NTIT | R
AMENITIE |Y (KW)
S
Neon

1 Lamp1,20 42 1,68
Neon Lamp

2 0,60 13 0,26

3 globe lamp 4 0,40

4 socket bulbs | 4 0,40
Conditioners \

5 (Split  sys- | 10 la25

CcVv

tem)

6 Steaming 1 0,37
apparatus

7 shock 1 0,37

8 mortar mixer | 2 0,37

9 Large oven 1 8,8

10 oven ba- 1 15
guette

11 vibrating ta- 1 0,37
ble

12 | Extruder 1 15
Electrical

13 data machine 1 5.2

14 | Crusher 1 1,1

Source: Our own study
The requirements of visual comfort for the
units are:
o for the living room: Io > 15%.
e kitchen: To > 10%.
o for the bedroom: Io > 15%.

4. MATERIALS AND METHODS

To €3)ry out the study, the material hereaf-
ter is used: the principal building sheltering the of-
fices of the company “Centre de la Construction et
du Logement (CCL)”

This building is supplied with electricity by
the services of the company “Compagnie Energie
Electrique du Togo (CEET)”. It is covered partly
by flagstone of reinforced concrete and vats alu-
minum on a wooden framework.

The windows are out of blades of clear glass
in standard frame aluminum Naco with wooden
frameworks.

There exists the polystyrene thermal isola-
tion at the places covered by vats aluminum.

For the study it is drawn up a repertoire of
all the types of apparatuses and electrical equip-
ment installed in the building as table n°1 indicates
it. It is also carried out a compilation of energy
consumptions of electricity over a period of three
(3) years as one can read it in tables n°2, n°3 and
n°4.

Table 2: electrical energy consumption in
the year 2008 CDC
Housing | Center Total
con- con- con-
Months sumption | sumption | sumption

(KWH) | (KWH) | (KWH)

J 1288 2265 3553

F 1336 2653 3989

M 1154 2914 4068

A 1103 3527 4630

M 1044 2825 3869

J 1235 2880 4115

J 1104 2895 3999

A 1162 2395 3557

S 1264 3287 4551

O 949 3206 4155

N 1032 2521 3553

D 1316 2772 4088
TOTAL 13987 34140 48127

Source: Our own study

The offices consist of dark curtains for al-
most the totality of the offices at the ground floor
as on the floor. The lamps are of standard sphere
and fluorescent tubes. The daylight of the build-
ings is very slightly exploited except for the corri-
dors which are well released. Indeed, it makes
sinks only at certain hours such as the morning un-
til 7:30 and after midday as from 16:00. The pe-
riod of service goes from 6:30 to 2:30 p.m.

Thus, it is recommended thorough the
functional appreciation of the installations and
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equipment, the examination of the means of meas- —In 2010, 4882 kWh for the month of Jan-
urement and counting, the analysis of the electric  uary.
outputs of the identified equipment. According to the weather, February, March,
That will have to make it possible to locate  and April and sometimes in December are the hot-
and identify the most energy consumer items. test months in Togo, as shown in Tables No. 5.1.
Table 3: Consumption power CCL | Table 4: electricity consumption
2009 Table No.5.1a: | | Table No.5.1b: | |
Hous- Cen- T Monthly temper- | H Monthly tempera-
. otal I
ing tre con- _ atures tures
con- con- sump- (in°C and tenth) | ¢ (in°C and tenth) |
Month sump- | sump- tion 2008 st %099 .
tion tion M H| AV|| tiom
(KW | (KW (KI\-/|\; 0 Ic_> | | ER| (Kow %( NIF' %\)A
H) H) NT G | AG HH [, [G | A
J 1006 | 3521 | 4827 HS HJ E || 2% | "ddspi | ®511
F 1088 3687 4775 J | 2| 3F27, 7570 36733 | 29434
M 972 4923 5895 1,{|2,M O 836 442374 | 5073
A 941 | 4253 | 5194 411 S A 313 @504 | 5317
M 904 | 4658 | 5562 F | 2|] 3M29,|| B1F | 241033 | 2995
J 1047 | 3831 | 4878 5(13,J 6 831 | 63270 | 4101
J 957 3686 4643 318 819 2979 3794
A 1044 2787 3831 M | 2] 3 A29, Dob! | 239533 | 2899
S 571 | 4041 | 4612 6,136 7 || f15 | 63633 | 4344
0 638 | 4254 | 5892 2[1'1 93 | B431 | 422
N 717 | 4208 | 4925 A | 2] 3IN29, ]| BB | 26562 | 28801
D 627 | 3474 | 4101 S[[3p 8 || 783 | ™d8P | 5664
TOTAL | 10512 | 47623 | 58135 I TOTAL 9584 | ¥7p53 | 56837
Source: Our own study M | 27737728, Mo 2 1s21 290
5. RESULTS AND DISCUSSION 412,18 517
The laboratory’s apparatus being seldom 719 3
used their consumption is not taken into account. J[2]3]2, J | 2]30]276
Thus, there remain primarily the apparatuses 3,10, 2 4,19
namely computers, radios, then lamps and air-con- 915 2
ditioners which are the sources of consumption of J|2]2)27, J | 2129266
electrical energy. For this purpose, the overall 4,19 | 0 4, 1.0
yearly consumption in electrical energy arises as 416 1
follows: A 2 2 26, A 2 |28 26,0
—In 2008 with 48127 kWh 13987 kWh for 319 5 3,7
housing and 34140 kWh for the Centre; 911 2
— In 2009 with 58135 kWh 10512 kWh for S | 22|26 S | 2|29]266
housing and 47623 kWh for the Centre, 4,19, | 6 3, 1.9
—In 2010 with 56837 KWh 9584 kWh for 110 3
housing and 47253 kWh for the Centre. O |2]3]28, O | 2|31)280
The observation of these data makes it pos- 41541 3 4, 1.6
sible to make the following report: there is a vari- 719 4
ation of consumption in electrical energy with a N | 2|3]|29 N | 233|290
release of a minimum: 513, | 5 4, | 4
—In 2008, 2265 kWh for the month of Jan- 5|4 6
uary; D 2] 3] 29, D | 2 |33]297
—In 2009, 3474 kWh for the month of De- 5131 519
cember 210 5
—In 2010, 2979 kWh for the month of July.
and a maximum: _ .
—1n 2008, 3527 kWh for the month of April; Source: General Directorate of Na-
—In 2009, 4923 kWh for the month of tional Meteorology

March
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Table No. 5.2: Operating time correspond-
ing to one (1) KWH
PO | TI
WE | ME
o

N° order EQUIPMENT R (He
(W) | ure)

1 LAMP BULB | 40 25

2 LAMP BULB 60 17

3 FAN 70 14

4 TELEVISION | 80 12

SYSTEM
5 STEREO 100 | 10
WASHING
6 MACHINE 200 S
REFRIGIRAT
7 OR 1000 | 1
8 IRON 1000 | 1
AIR
9 CONDITIONE | 1500 | 40
R

10 KETTLE 2000 | 30

11 COOKER 8500 | 7
Source: Compagnie Energie Electrique du

Togo (CEET)

Indeed, the highest minimum temperature is
recorded in March in 2008, and in 2009 in Febru-
ary and March. Similarly, the highest maximum
temperature is observed in February and March in
2008 and for 2009 in December. The highest av-
erage temperature is observed in April for 2008
and December for 20009.

From the above, it is clear that, in hot
weather, energy consumption increases with pro-
longed use of air- conditioners and fans. Because
uncontrolled use of certain equipment may in-
crease the consumption of electrical energy, as
shown in Table No. 5.2

The average opening index calculated for
all offices is 35%. This value is far above 15% re-
quired by the standards. This makes it possible to
have a good luminosity having to guarantee visual
comfort.

Offices, in their majority, are located in
north and in south. The materials used are: rein-
forced concrete for structural elements, wood, alu-
minum sheets for roofing, polystyrene for thermal
insulation in places and stabilized earth for ma-
sonry. All these construction materials are adapted
to warm humid climate environment.

Note that all offices are protected from
multi-colored curtains with light yellow color and
dark blue background making local leading to per-
manent use of artificial light instead of sunlight.

By what precedes, the energy saving can be
done by adopting the following attitudes [7]:

—replace all the dark existing curtains by
clear curtains, that will have to make it possible to
have more daylight and to avoid using the lamps
too much;

—take care not to light the lamps in the
buildings and places while not used ;

—take care not to light the air-conditioners
too early and when it should be done, to carry out
the renewal of air initially by quite simply opening
the doors and windows during, at least, ten (10)
minutes;

—make an effort to benefit the maximum of
natural ventilation since the design of the building
allows it, by more often opening the windows;

—have the thermostat air-conditioners then
to program them on the optimal temperature of
22°C which corresponds indeed to that of thermal
comfort for the wet hot climates;

—privilege the use of the ventilators when
necessary instead of air-conditioners;

—make sure that, by leaving the offices, all
the lights are off, computers and air-conditioners
stopped,

—take precautions to enjoy the daylight and
then increase daylight contribution.

Energy efficiency to be applied to the Cen-
ter will necessarily pass by [8]:

—installation of an energy board of manage-
ment by founding an instrument panel energy;

—organization of a dynamic follow-up by
determining the key indicators;

—search for reduction of the amount of the
invoices of energy consumption, that must from
now on be the object of strategy of management;

—identification of the losses of energy and
the integration of the shutter energy in the strategic
planning of development of the Center to be
worked out;

—replacement of the current bulbs by eco-
nomic bulbs,

—programming of the routine maintenance
of the air-conditioners and their systematic re-
placement as soon as their exploitation is not effi-
cient any more.

5. CONCLUSION

This study made it possible to determine the
contributive elements with better apprehending
the factors leading upwards electric energy con-
sumption in the Center. It highlighted the influ-
ence of the climate on electricity consumption and
the relation between the utilization period and the
various equipments. Indeed, consumption is high
during the hottest months of the year.

In the same way, this study made it possible
to realize of the need for the rational exploitation
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of a building compared to its design. Equipped
with broad openings with the orientation South-
North, the building of the Center must be ex-
ploited by using the clear curtains then to profit
from the natural ventilation as well as of the day-
light. Thus, for the moment when one can benefit
from the daylight it would be necessary to better
organize the operating time of the lamps by taking
of account daylight. Following measurements of
reduction were identified: change of the lamps,
programming of maintenance of the air-condition-
ers, change of curtains etc

The effort of improvement of energy effi-
ciency could be concentrated on three main roads,
namely:

—rational exploitation of the building re-
lated to its design;

—optimized operation of equipment (air-
conditioning, lighting, etc),

—as well as the energy effective manage-
ment engineering in the building.

It is imperative and urgent to change the
glance on the consumption of energy. From this
approach a good sense can be born the idea from
“megawatts”, which represents the energy not

consumed thanks to a more sober and more effec-
tive use of energy by removing the superfluous
wasting and needs [5].
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0B YCTOMYMBOCTM LIMNUHAPUYECKUX OBOMNOYEK C 3ANONHUTENEM,
APMUPOBAHHbBIX NAPANNENbHLIMWA BONIOKHAMU

Muxeee Apmem Banepbesu4

KaHouoam Qu3uKo-mamemamuieckux Hayx, OOyeHm

Cauxm-Ilemepbypeckuii 2ocyoapcmeennulil diekmpomextuseckull ynusepcumem «JI3TH» um.

ABOUT STABILITY OF FILLED
CYLINDRICAL SHELLS REINFORCED WITH
PARALLEL FIBERS

Mikheev Artem

Ph.D., associated professor

St. Perersburg State Electrotechnical Uni-
versity «LETI», St. Petersburg

AHHOTALIUA

Paccmampusaemcs eonpoc pacuema no-
KAbHOU YCMOUNUBOCTU YUIUHOPUYECKOU 000-
JIOYUKU ¢ 3aNOJIHUMeEneM, 8 Mampuyy KOmopou
BHEOPEHA CUCmeMa 60JI0KOH, NAPALIeNbHbIX 00-
HOU U3 TUHUL 21A8HOU KpueusHul. IIpoananuzupo-
6aH napamemp Kpumuyeckou Hazpy3Ku npu oce-

60M colcamuu, napanieibHoM u
NEePREeHOUKYISAPHOM K HANPABTIEHUIO 80JI0KOH.
ABSTRACT

The question of calculation of local stability
of cylindrical filled shells is considered. In this
task the system of rigid fibers, paralleled with one
of main curvature lines, is implanted into the shell

B.U. Vvanosa (/lenuna), Cankm-Ilemepoype

matrix. The critical load parameter with the axial
compression in directions, longitudinal and trans-
verse to the direction of fibers is analyzed.
Knioueswvie cnosa: Obonouxu, apmuposa-
Huble mamepudaibl, pacdiem ycmozﬁtueocmu
Keywords: Shells, reinforced matherials,
calculation of stability

BBenenue. O60109KH, apMUPOBAaHHBIE BO-
JIOKHAMH, WCIIOJIB3YIOTCS B Pa3IMYHBIX 00JACTSIX
TEXHHUKHU U B CTPOUTECIIBCTBE. HOIIerHJ'IeHHI)Ie BO-
JIOKHAMH OOOJIOUYEYHBIE CHCTEMBI ITO3BOJISIOT
HauOoJee IMOJIHO PelIaTh MpoOJIEeMy CHIKEHHUS
BECa M CTOMMOCTH KOHCTPYKLUHHA C BO3MOKHO-
CTBIO PAIMOHAIHFHOTO MCIIOIB30BAHIS TPOYHOCT-
HBIX CBOWCTB M BHyTpeHHero oobema. [Ipumene-
HUE apMHUPOBaHHBIX O0OJIOYEK B CTPOUTEILCTBE
npeaAoCTaBIIACT IMMUPOKKUE BO3MOXKXHOCTHU JIsT BO3-
BEICHUS TOKPBITUH OONBINIHUX TMPOJICTOB. Takwe
000JIOYKH MTPUMEHSIOTCS HE TOJBLKO KaK CaMOCTO-
ATEIbHBIE KOHCTPYKIIMH THTIA CBOJIOB M KYTIOJIOB,
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HO U KaK COCIMHUTENbHBIEC WIH MIOJKPEIUISIONIIE
3JeMEeHThl. Pacuer yCTOMYMBOCTH Takoro pojaa
KOHCTPYKIMH SIBNISETCS OJHOM U3 CAMBIX aKTyallb-
HBIX TIPOOJIEeM MEXaHWKU M TPEACTaBISET HECOo-
MHEHHBII NPaKTUYECKUI HHTEpEC.

ITocranoBka 3amaum. PaccmaTtpuBaeTcs
3a/a4a JIOKaJbHOM YCTOMYHMBOCTH IMJIMHApPUYE-
CKOM 000JIOYKH C 3allOJIHUTEIEM, CIOEJIaHHOH W3
MaTepHaia, apMUPOBAHHOTO MajOpaCTsLKUMBIMU
BOJIOKHAaMU, TOJ JAEMCTBHEM OCEBOro cxaTus. B
ciyuae 1 (puc. 1) BOJIOKHA PaCIIOJIOKEHBI B UC-
XOJTHOM MaTepuaie (MaTpuile) mapauieIbHO OCH
0007104KH, B ciydae 2 (pHuc. 2) — OpTOrOHAJIbHBI
ell. AHanu3upyeTcs 3aBHUCHMOCTh KPUTHYECKOM
Harpy3ku (T.e. MMHUMAaJIbHON BEIWYHMHBI Harpy-
JKEHHS, U1 KOTOPOH CHSITHE HarpyKeHUs He pu-

|

7

/
|

~U

Puc. 1. ununopuueckas 060-
JIOUKA NPU 0CEBOM CIHCAMUU C
Hanpaeienuem 60J10KoH, Napa-

IIpoBenem uncneHoe cpaBHEHNE 3aBUCHMO-
creit A«(p, €, ®) IPU OCEBOM CXKATHUU B Ciydasx 1
1 2 19 000JIOUYKH C OTHOCHUTEIBHOM TOJIIMHON
h«=0.01 u koad¢punmenrom Ilyaccona MaTpuilbl
vm=0.1.

Ha pucynkax 3 u 4 npuBenensl rpaduku 3a-
BUcHUMOCTU A+(p, €, ®) mpu ©=0.3 B ciayqasx 1 u 2

A

0.5

Puc. 3. 3asucumocmo A=(p, &, w) npu

w=0.3, cayuaii 1.

BOJIUT K BO3BPAIICHUIO 000JIOUKH B UCXOIHOE CO-
CTOSIHHE) OT TNIOTHOCTH apPMHUPOBAHUSA P, OTHOCH-
TENBHOW JXECTKOCTH MaTepuaia OOOJOYKH € U
KECTKOCTH 3amonHurens o. [Ipu paccMorpeHun
3aJla4y¥ MBI TI0JIaraeM CIpaBeNIMBBEIMH MTPEIIIOI0-
JKEHUSI, BXONANINE B THUIMOTE3Y [HWMOIIEHKO-
Peticuepa ([1]), paBHOMEpHOE paclpeIeiCHUE BO-
JIOKOH TI0 00BeMy 000JIOUKH, a TAaKXKe OTCYTCTBHE
3¢ (hekTa morImepevHoro CKATHAS BOJIOKOH.
Pemenue. [Tapametp KPUTHYECKOH
Harpy3ku A«(p, €, ®) HAXOAUTCS TONOKUTEIBHOM
MUHUMH3aed GyHKIun Harpyxeaust A(S, ¢, p,
€, ®) TI0 €€ BOJIHOBBIM uuciaM S, ¢. [TomHbIi BUj
AQHAJIMTUYECKOTO  BBIpOKEHHA A1  (QYHKIHH
Harpy’>keHusl ¥ YIOpyTruxX XapaKTepUCTUK MaTepH-
ara 000JIOYKHY TIpeNICTaBiIeH B padorax [2], [3].

Puc. 2. Hurunopuueckas
0007104Ka NPU 0CEBOM CHCAMUU C
Hanpagienuem 80J10KOH, OPMo20-

COOTBETCTBCHHO, Ha PUCYHKaX 5 M 6 - aHaJIOrH4-
HBIE 3aBUCUMOCTH, HO Tipu ®=0.9. {151 mposee-
HUS YUCIICHHOW MUHUMHU3AIINH U IOCTPOCHUS Ipa-
(UKOB UCIONIB30BANICS TPOTPaMMHBIN  TaKeT
Mathematica 5.0.

0.0375
0.035
0.0325
0.03
0,275 |

Puc. 4. 3asucumocmo A*(p, &, w)
npu ©=0.3, cryuaii 2.
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0.15

Puc. 5. 3asucumocmo A*(p, &, w) npu

w=0.9, cnyuaii 1.

BuiBoabl. U3 mipencraBieHHBIX rpaduKoB
CIIeTyeT, YTO TPH OJHUX U TeX K€ 3HAYCHUSIX
TUIOTHOCTH apMHUPOBAaHUSI P, OTHOCHTEIHHOUN
JKECTKOCTH MaTepuana 00O0JOYKH € M KECTKOCTH
3aIIOJTHUTEIIS (0 3HAYCHNUE KPUTHYECKON HATPY3KH
JUTSL YCWITUH, TapaJUIeNbHBIX HAIMPaBICHUIO HHU-
TeH, TMPEBHIIIACT aHAIOTHYHOE 3HAUECHUE KPUTH-
YeCKOH Harpy3KH B clly4ae, KOT/ja YCHIIIe Halpas-
JEHO  OpTOTOHAILHO  HHUTAM. llpm  >TOM
3aBUCHMOCTH A(p, € ) MOHOTOHHO BO3pacTaer
0 KaXJI0M U3 EPEMEHHBIX. JJ11 WITIoCTpalu B
tabnume 1 mpuBeneHO HauMeHblee (m) |
HauOomnbmee (M) COOTHOIIEHHE KPUTUYECKUX
Harpy3ok s ciydaeB 1 u 2 mpu 0<p<0.5 wu
0<e<100, mnst Tpex 3HAYCHUH KECTKOCTH 3aIoJI-
mutens: ©=0.3; 0.6; 0.9.

Ta6. 1. HauOosblilee 1 HaMMEHbIIIEE COOT-
HOIIICHUS KPUTHUECKUX HArPY30K B ciydasx 1 u
2 ipu 0<p<0.5 n 0<e<100, ©=0.3; 0.6; 0.9.

0=03 | ©=0.6 | ®=0.9
m 1.12 1.13 1.14
M 3.62 3.86 4.00

Takum 00pa3oM, apMHPOBaHHE O00OIOUYKH
TOJILKO OJTHOM CUCTEMOM HUTEH MOXKET OKa3aThCs
J0cTaTouHo 3()(HEKTUBHBIM B TEX CIydasx, KOrmua
HEoOXoUMa SKOHOMHS MaTepuana Huteil. [Ipu

T

L7 A

iy i
Slersaes.
o
e

.I
b‘zf

0.06 %
0.0575
0.085
0.0525 §

0.5

Puc. 6. 3asucumocmo A*(p, &, )
npu ©=0.9, cyuaii 2.

9TOM HarpyXeHHe, HampaBJIeHHOE BIOJNb CH-
CTeMbl HUTEH, 00IaaeT NPeUMyILIECTBOM IO OT-
HOILICHHIO K HArpy>KE€HWIO, MEPIECHANKYIIPHOMY
eif, C TOYKM 3pEHMs TOBBIIICHUS KPUTUYCCKOU
Harpy3ku. HeoOxoauMo Taxke IpUHSITH BO BHU-
MaHue, 94TO KpaeBoi 3PQeKT, a TakkKe Cryqan mo-
TEPU YCTOMYMBOCTM CaMoOro marepuana HHUTEH
HaxoJ4Tcs 32 paMKaMH JIOKJIBHOM TEOPUH YCTOM-
YUBOCTH 000JI04EK, PACCMOTPEHHOM 3/1€Ch.
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AHHOTAILIUA

Ue/'lbIO UCCNIEO008AHUSL A6 S onpedeﬂe—
HUe gbua’ulco—MameMamuquKoeo CMblClla SHMpPO-
nuu. Aemopamu nocmasiena 3a0a4a Haxoxcoe-
HUA 83aUMOCE53€ell Meofcay IHmMponuiAmMu
pasiuvyHoco xapakmepa 6 mepMOC)uHaMMKe mame-
MAMUYecKum MemoOoM. Pe3y/lbmam0M uccneoo-
BAHUSL AGNAEMCA AHAU3 NOOX0008 OJIA noJjiy4erHus
Komnjiekca 6e3pa3Meprlx Kpumepuee onucolea-
rowux shmponuu. OCHOBHBIM 6bI8000M UCCACOO0-
BAHUSL MOJMCHO cHUMAMb B03MOMNCHOCMb Mamema-
MUYecKo20 ONUCAHUA  B3AUMOCES3€el MeDfC()y
IEMpOnuUAMU 6 mepMoc)uHaMuKe nocine npueede—
HUU 3HAYeHuli K 0e3pasmMepHOMy Kpumepuaib-
HOMY 8UOY U NPeOCMABIeHUIO UX 8 8Ude 0000WEH-
HbIX NEPEMEHHDBIX.

ABSTRACT

Research objective is definition of physical
and mathematical sense of entropy. Authors set
the task of finding of interrelations between en-
tropiya of various character in thermodynamics
by a mathematical method. The analysis of ap-
proaches for receiving a complex of the dimen-
sionless criteria describing entropy is result of re-
search. As the main conclusion of research it is
possible to consider possibility of the mathemati-

Hue sbicUle20 0OPA308aHUS
«CouuncKull 20Cy0apcmeeHHbLIL YHUGEePCUNem
2. Couu

cal description of interrelations between en-
tropiya in thermodynamics after reduction of val-
ues to a dimensionless criteria look and their rep-
resentation in the form of the generalized
variables.

Knrouesvlecnosa: IHmMponus, mepMOOuHa-
MUKA, MenioobMeH, MaccooOMeH.

Keywords: entropy, thermodynamics, heat
exchange, mass exchange.

DU3HYECKYIO CYIIHOCTh 3HTPOIHUU MOXKHO
OTIPEICNINTh, IPU3HAB, YTO TEIJIOBAsI SHEPTUSI SIB-
JISIeTCSl YaCThIO BHYTPEHHEH, KOTOpasi H3MEHSIETCs
KaK IIPpH BHEIIHEM TEIIONOABOJE, TaK U BBUAY
BBIJICJICHUST TEIUIOTHl JHMCCHUIIALUM B CHUCTEME,
npeoOpa3oBaHus B TEIJIOBYIO WHBIX (yIOpsIo-
YEeHHBIX) (POPM BHYTPEHHEH 3HEPruu. DHTPOIHS
SIBIISIETCS. CyMMApHBIM HMMITYJIbCOM YaCTHIl CH-
CTeMbI, YTPATUBIIUM BEKTOPHYIO CYTh, BBHIY
TEIJIOBOM XAOTUYHOCTH JBUKEHUS, MEPY KOTO-
pOro MOXXHO Ha3BaThb TepMoumIyiascoM. Ilpu
9TOM DHTPOMHS PACTET HE TOIBKO M3-32 BHEIIHETO
SHEPTONOBO/IA, HO U 3-32 BHYTPEHHUX UCTOYHH-
KOB TeIla MPU TPEHUH, SK30TEPMHUYECKHUX peakx-
OUsAX, OOBEMHBIX CHocobax WH(PpPaKpacHOro,
TBY, CBY, uHAYKIITMOHHOTO H T. II. SHEPTOIO/I-
BOJIa, MHBIMH CJIOBaMH, IIpu nepexoe GopM ymo-
PSI0UYEHHOH SHEPTUH B TEIUIOBYIO.

@U3NYECKUM CMBICI 3HTPOIHUUA MOXKHO
OTIPEICNTUTh MTPHU CTATUCTUIECKOM TOJIKOBAaHUH 2-
ro Havyajla TePMOAMHAMHKH, 110 KOTOPOMY POCT
SHTPONUKM B TEPMOJUHAMUYECKHA HEOOPATUMBIX
nporieccax SBISIeTCS CIeICTBUEM CTPEMIICHHS CH-
CTeMBI K HanboJee BEPOSITHOMY COCTOSIHHIO. BbI-
BOJI 0 3aBUCHMOCTH 3HTPOIIMH S OT TEPMOIMHAMU-
4yeckol BeposiTHOCTU coctostHust W OBl crenan
BonbiiMaHoM Ha OCHOBE TPEAIONIOKEHUS O TOM,
YTO COCTOSIHME HauOOJbIIEH BEPOATHOCTH pac-
IpeleseHus 4YacTHll, oOecleunBacMOe MaKCHU-
MaJIbHBIM KOJIMYECTBOM CIIOCOO0B, SIBJISIETCS paB-
HOBECHBIM B BHJIE:
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rae K — koncranrta bonbivana.

ITpu sTom S u W ABRSIIOTCS aAUTUBHBIMU
BEIMYMHAMH, MAaKCUMaJbHBIMA B PaBHOBECHOM
cocTosHuM, npuyem a1t W MakCUMyM COOTBET-
CTBYET COCTOSIHUIO «MOJICKYJISIPHOTO Xaocay, a S
no bonbiMaHy siBIsieTCss MEpOH HEYMOpsA0UueH-
HOCTH JIF000W crcTeMBl. BakHO, 4TO JOITyIeHne
BonbpiiMana 0 paBHOBEPOSITHOCTH BCEX MHKPOCO-
CTOSTHMH TEPMOAMHAMHYECKON CUCTEMBI B3aHMO-
JEHCTBYIONINX YAaCTUIl HUKOMM 00pa3oM He COOT-
BETCTBYET IEMCTBUTENBHOCTH. IIpn 3TOM, naxe
ecim Mexay S u W u cyiecTByeT Koppesius, He
YCTaHOBJICHO, YTO SHTPOIHS SBJISIETCS OJHO3HAY-
HoM (yHKIMeHr Tonpko W. K Tomy ke sHTporus —
OTHIOZb HE EMHCTBEHHAs BEJIMYMHA, CAMOIIPOU3-
BOJIFHO M3MEHSIOMAsics B OJHOM HaIlpaBJICHHU.
OJOHOCTOPOHHE HW3MEHSIOTCS B HM30JUPOBAHHOU
cucTeMe U Takue (PyHKLIUH COCTOSIHUS, KaK dHEp-
rug ['eapmronbsna: F = U — TS u I'u66ca: G = U
+ pV — TS, KOTOpEIE MOJHEE OTPAXKAIOT U3MEHE-
HUSI UX COCTOSIHUS, IOCKOJIbKY BHYTPEHHSAS SHEP-
rus U 3aBeJJOMO 3aBHCHT OT BCEX MEPEMEHHBIX CO-
CTOSTHUI TIOJTMBAPUAHTHOM cucTeMHI [1].

B tepmoanHamMuke SHTPONUS SIBIISIETCS HO-
CHUTEJIEM TEIUIOBOH (hOPMBI JBIKEHHS, T.€. BEIH-
YHHOM, CIOCOOHOH MepeiaBaThCsl Yepe3 rPaHuIlbl
CHCTEMBI B ITpoliecce TEII000MEHa MIIM Maccoo0-
MEHa MEX]ly Hell 1 OKpyKarollel cpenoi. 1o 00-
CTOATEIHCTBO MOCTYKUIJIO OCHOBaHHEM ]ISl BBe-
JeHHs B  TEPMOJMHAMHKE HEPaBHOBECHBIX
NPOLIECCOB MOHSITHUS «IIOTOKA SHTPOIIMM», aHAJIO-
THYHOTO MOTOKY BEIIECTBA, 3apsija U T.I1.

Bompoc B3aUMOCBSI3M  TepMOJTUHAMHUYE-
cKkoif sHTponuu bonbiMana u sHTporuu UHOP-
MAaIMOHHBIX MPOLECCOB ObLT M OCTAETCS IpeaMe-
ToM Juckyccud. CTOPOHHHMKH HalU4YUsl TaKoOH
B3aWMOCBSI3U CYMTAIOT, YTO PHTpONHs bonbiimMaHa
u MHPOpMAIMOHHAs SHTPONMS SKBHUBAJICHTHBHI.
[Tpu 3TOM B KadecTBe apryMeHTa MPUBOJINUTCS TOT
¢dakt, 4To B TpaaUIMOHHOH (hopmyiie nHPOpMa-
IUMOHHOH 3HTponuHu IlleHHOHA MPUCYTCTBYET KO-
3¢ GULKEHT TPONOPUHOHATILHOCTH K, 3aBUCSIINIA

oT BeIOOpa eauHUI] U3MepeHus. [loatomy, 6eps B
kagectBe K mocTosHHYI0 BosjsnMana K, MOXKHO
OCYILECTBIISTH Iepexo]] OT MHPOPMALTUOHHOH SH-
TPONMHU K SHTPONUHU TepMmoanHamudeckoil. [Ipo-
TUBHMKM B3aHUMOCBSI3M SHTpOnMM bosibpnMaHa U
nHGOPMALIMOHHON 3HTPOINH, B CBOIO OYEpelb,
YTBEPKAAIOT, YTO TEPMOTUHAMUYECKAS] SHTPOITHSI
U 3HTpONHS HHPOPMALMOHHBIX IIPOLIECCOB — Pa3-
HbIE BETMYUHBL. JTO CIeIyeT XOTs OBl U3 TOTO 00-
CTOSITENILCTBA, YTO HMH(OPMALUOHHAS IHTPOIHS
HE SIBJSIETCS TEPMOJMHAMHYECKUM MapameTpoM
[2].

B TepMoarHamMuKe He CyIIECTBYET U HE MO-
KET CYIIECTBOBATh TAKOTO MOHSTHUS, KaK «TpacK-
TopHs». IMEHHO 3TO 3aCcTaBHIIO (PM3HKOB B ATOM
OTpAaciu 3HaHUU MEPEITH HA TAKUE YCPEIHEHHbIC
MoKa3aTein, KaK TeMIlepaTypa, KOJHYECTBO
Temsa, JaBlieHue. Takoe M3MepeHHe CTajllo BO3-
MO>KHBIM TOJIBKO [IOTOMY, YTO BCAKOE B3aUMOAECH-
CTBHE UMEET JBE CTOPOHBI — SHEPreTUUECKYIO H
WHPOPMALMOHHYIO, HO HHPOPMALIUS OT SHEPTUH
HE 3aBHCHT, B TO BpeMsl, KaK SHEPreTHIEeCKUe BO3-
MO>KHOCTH TIPY B3aUMOJICHCTBUM OIPEAEIISIOTCS
nHpopmanuer. HPOPMAIMOHHBIA MOAX0 MpH
00BSICHEHUH 2-TO Havaia TEPMOJANHAMUKH CBSA3bI-
BaeT €€ C KIACCHYECKOW MeXaHWKOW. Tak Kak B
TEPMOJTUHAMUKE HE CYIIECTBYET MOHSITHS TPaCK-
TOPUHM», MOXXKHO TpPH BBINOJIHEHUH DPa0OTHI HH-
(opMaMOHHOE B3aUMOZEHCTBHE NPEACTaBUTH
KaK yIpaBJIeHHUE HANpPaBICHHOCTHIO JIBHIKECHUSI
[3].

Taxum 00pa3oM, A1 HAXOXKACHUS CBsI3Ei
SHTPOIUM C MATEMAaTHUYECKOM TOUKU 3pEHHUS LIeTIe-
co00pa3Ho MPUBECTHU X K Oe3pa3zMepHOMY KpHUTe-
pHaTbHOMY BHAY M IPEACTaBUTh SHTPONHIO B
BH/JIe 00OOIIEHHBIX TIEPEMEHHBIX.
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MOCTPOEHWE CUCTEMbI YNPABNEHWUA 3HAHUAMW C MOMOLLbIO
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BUILDING KNOWLEDGE
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FRAMEWORK PROTEGE

Tyupkin Artem
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AHHOTALIUA

B 0annoii cmamoee npednacaemcs nooxoo
nocmpoeruro cucmembul ynpaejleHusl SHaHuiAMu Ha
kageope BY3a c ucnoavzoeanuem @pelimeopka
onst onmonoeuu Protégé. Ompasxcena poav cu-
cmembvl  YnpaeileHusl 3HAHUAMU U obocrosana
Heobxooumocmob eé nocmpoenus. Onucau aneo-
pumm nocmpoeHusl ORmMoJjiocuu cucnemsl ynpae-
JIEHUS SHAHUAMU. PLZCCMompeHO nocmpoeHue cu-
cmembl YNpasieHusi SHAHU Ha npumepe y4ebH020
noopaszoenenust ynusepcumema (kageopul).

ABSTRACT

In this paper we present an approach to
building a knowledge management system at the
Department of the University using the framework
for Protége ontology. It reflects the role of
knowledge management and the need for its con-
struction. The described algorithm of constructing
ontology of a knowledge management system.
Consider the construction of a system of
knowledge management in academic units of the
University (chair).

Kniouesvie cnosa: OHmMmoJiocus, cucmema
ynpaenenus 3HanusMmu, @petimeopx Protégé,
d)yHK‘L;uu cucmemaul, di1emMeHmuvl cucmemal.

Keywords: ontology, knowledge manage-
ment system, the Protégé framework, system func-
tions, system elements.

Brenenne

Cucremsr ympasnenus: 3HanusiMu (CY3)
NOSBWINCH B cepeanne 90-bIX rofoB B KOpIopa-
musix, rae npoOneMsl 00paboTku uH(pOpMAanuy,
npuoOpeu ocobyio ocTpoTy. B aTu romer oopa-
Oorka wH(pOpMAIMU cTajga COMPOBOXKIATHCS
OBICTPBIM €€ POCTOM, C YCHIUBAIOIIUMHUCS Oecro-
PAIOYHOCTBIO B OECKOHTPOJIBLHOCTBIO (YaCTBIMU

2. Hosocubupck

yTeuKaMH WK yTepsMH, K mpumMepy). B coBpe-
MEHHBIX YCIIOBHISIX, XapaKTEPU3YIOIINXCS BBICO-
KIMH TeMIIaMH W3MEHEHWI OM3Hec-Cpellbl, BakK-
HEHIIUM U3 pecypcoB, TpeOyeMbIX (GupMaM s
YCHEIHOW KOHKYPEHIINH, CIy>aT 3HAHUA B 3Ha-
YUMBIX KOMITETEHTHBIX 00JIacTsX.

VYrnpaBneHue 3HAHUSAMH Kak JUCIUILIMHA
CEeroJHs MIMPOKO BKJIFOUEHA BO MHOTHE 00pa3oBa-
TENbHBIE TPOTPaMMBI  BY30B  HMHXXEHEPHBIX
HampaBieHUH. OQPPEKTHBHOE HCIIOIB30BAHUE
3HaHWH A€t Mo00i opranuzanuu 0oJbIle KOHKY-
PeHTHBIX TpeuMytiecTB. Eme B Hawane mpomnmioro
Beka ObLT chOPMHUPOBAH JI0 CHUX TIOP aKTyaJIbHBIN
JIO3YHI «3HaHWE-CUIIa», CTaBIIMN OpeHIOM st
HayYHO-TIOMYJIIPHOTO KypHasa. YemoBek sBIs-
€TCsl HOCUTENIEM 3HAaHUH W MOXKET IepeiaBaTh X
HEOrpaHMYEHHOE YHCJIIO pa3, IPU 3TOM OHU BCerna
OCTalOTCAd C HUM. 3HaHHUS HE M3HAIWBAIOTCH,
Ha000pOT, TPU MOCTOSTHHOM HCIIOJB30BaHUH OHU
Pa3BHUBAIOTCS U CTAHOBATCS 0OoJiee IIEHHBIMU [7].
OnHako, UX MpaBUIBHOE HCIIOIb30BaHUE TPEOyeT
MIPUMEHEHUS CITEIUAIEHBIX METOJIOB U CPEICTB
MIPOEKTHPOBaHUs U pazpadorku CY3.

CoBpeMeHHbIe KOMITAaHUH 3aHTEPECOBAHBI
B YIIPaBIICHUH 3HAHUSMH, OCYIIECTBICHUH 3HAYH-
TEJBHBIX HHBECTUIUI B CO3JaHHE, COXPAHECHUE U
WUCIIOJIL30BAHUE 3HAHUM, CTABIIMX Ba)KHEUIIINM
pecypcom [10].

KpymHble opranuzanuu, onepupyroliie B
I00aTbHOM MacHiTade, PacCYUTHIBAIOT C ITOMO-
IIbI0 3HAHWU PEIUTh MPOOJIEMBI, BOZHUKAIOIIUE
n3-3a uX pasmMepoB u cinoxkHocty [10]. ['eorpadu-
Yyeckasg pa30pOCaHHOCTh, OPraHU3alUOHHBIE |
KyJIbTYpHBIE Oaphepbl, OTPOMHOE YHCIO TPYIIIH,
CyOKynBTyp W pa3HOOOpa3ue MPOEKTOB 3aTPyI-
HAIOT oOecrieyeHne MoydeHHsl 1 pacipocTpaHe-
HUS 3HaHUH. BO MHOrMX OpraHu3anusx riyooko
YKOPEHUBIIINECS OpraHU3aIllMOHHBIE MPE/ICTaBIIe-
HUSL ¥ METOIbl PabdOTBHl HEPENKO HE NArOT Ipo-
OUTHCS] HOBBIM HJCSIM.

AKTyaJlbHOCTh 3aKJIFOYAaeTCsl B TOM, YTO B
HACTOAIIEE BPEMS, Ul HOBBIX SKOHOMHYECKHX
YCIIOBH, KOTOPBIE XapaKTEpPHU3YIOTCA, MPEXIE
BCEro, pa3BUTHEM KOMMYHHKAIIWHA, BOBJICYEHUEM
HOBBIX MOKOJICHUH B pas3in4Hble cepbl AesTellb-
HOCTH, TpeOyeTCsl MOCTOSIHHOE YCOBEPIIEHCTBO-
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BaHHE 3HAHWW, YMEHUU W HaBBIKOB [9, ¢.77]. Ilo-
3TOMY HEOOXOIMMO MOJEIUPOBAaTh U CO37aBaTh
CVY3, xotopas MO3BOJIUT MOBBICUTH 3(H(HEKTHB-
HOCTb Pa0OTHI opranuzanuu. Llens 3akiarouaercs B
NPEIJIOKEHUN METOIMKU TIOCTPOEHHSI OHTOJIOTHH
CVY3 npu momomu (ppaeMBopka Protégeé mus ka-
¢denprr BY3a.

C¥Y3 Oynmer crmocoOCTBOBaTh HAKOIUICHUIO
CTPYKTYpUpOBaHHON HHpOpManuu, HEOOXO0Iu-
MOH JUIsl IOJAEPKAHUsS YCIEUTHOM padoThl opra-
Hu3anuu. HakomjeHHas W CTPYKTypHpOBaHHAs
MH(QOPMAIUsI CHU3UT BEPOATHOCTH IOTEPh NaH-
HBIX.

ITocTanoBka 3agau

B kagectBe 00BeKTa MCCIeOBaHUS OBIIO
BEIOpaHO y4eOHOe Mmoipa3iesieHue YHUBEPCUTETa
(xadenpa).

buznec-niponieccer st kadenper BY3a,
ommcaHHBIE B [5, c. 96—102], mpencraBieHst 6a30-
BBIM Ha0OpOM: aJIMUHHCTPAaTHBHOE YIpaBJICHUE,
yIpaBlieHHE IEPCOHATIOM, OpraHU3aIHsl Y1eOHOTo
npolecca, OpraHu3ays Hay4HOHW JesITeNbHOCTH.
W3 npencraBneHHOro OBLT B3ST MPOLIECC OpraHu-
3alluu Hay‘lHOﬁ ACATCIIBHOCTHU, KOTOpasd BKIJIIO-
YaeT: MpOBEIEHHE HAyYHO-HUCCIIEA0BATEIbCKON
paboTHI, TOTyYeHHEe HAyYHBIX TPAHTOB, IMyOIINKa-
UI0 PE3YNbTaTOB HCCICAOBAaHHUN, MOATOTOBKY
JOKJIaI0OB HA KOH(QEPEHIIUN Pa3IMIHOTO YPOBHS,
OpraHu3aluio KoHpepeHUud npenopaBaTteneil u
CTYJEHTOB, TOATOTOBKA K 3allIUTE IUCCEPTAIUN U
COCTaBJIEHHE OTYETHOCTH.

s moctrxenus nenu ObUTH ONpeeNeHbl
CIIEAYIOIINE 3a/1a4H:

e JicciIeIOBaHUE TPUMEPOB M3 JPYTHX OT-
pacieid, TOCTPOEHHBIX B T.4. MPU MOMOILIU
Arhimate, a Taxke co3gaHHe C MX HCIOJIb30Ba-
HHEM MEeHTaIbHOU KapTel B MineManager;

® 1107100p ¥ HCCIIEJ0BAHUE DIIEMEHTOB IS
noctpoenus CY3;

® TIOCTPOCHUE HA OCHOBE ITHUX 3JIEMEHTOB
uepapxuu B QpeiimBopke Protégé.

Ha nccrnenoBaHHbIX TpuUMepax M3 APYTHX
obmacteid ObUTM TIOJJOOpPAHBI JIEMEHTBHI JIJIS T10-
ctpoerust CY3, a 3aTeM MOCTpOEHA COOTBETCTBY-
I0L1ast OHTOJIOT L.

IHouck pemenus

Jns nzyuenus onbita nocrpoenuss CY3 B
JPYTHX OTPaCIsiX, HCcleyeM padboTsl [1-4].

B pa6ote [1, ¢.29-30] npeayokeHa peanu-
3aIusl PEEeICHTHOTO MOJYJIS JJIsi HHTEJUIEKTY-
aNbHBIX cHcTeM. B Hell paccMaTpuBalOTCs aKTy-
aNbHBIE BOMPOCH MPUMEHEHUS MPEIEeICHTHOTO

[OJX0la B COBPEMEHHBIX HHTEJICKTYaJIbHBIX
(PKCTIepTHBIX) CHCTEMaxX, B YaCTHOCTH, B CHCTE-
Max MOJACPKKU MPUHATHA pelieHuil. B nanHom
MpUMepe UCIOJIb30BaHa OHTOJIOTHSL C 3aIHCAMH
ManueHToB. B 3TOM ciydyae MOCTaBIEHHYIO 3a-
Jady OSKCIIEPTHOIO AMAarHOCTUPOBAHUS MOXKHO
CBECTHU K 3aj1a4e KiacCu(HUKaIHU, TO eCTh He0O-
XOAMMO OTHECTH TEKYIIYI CUTYAIHIO K OZHOMY
13 U3BECTHBIX NIPELIEACHTOB.

Uccnenys paboty [3, ¢.69-79], B xoTopoit
MPEUIOKEHO MOCTPOCHUE CHUCTEMBI YIPABICHUS
3HAaHWSMU ATl TOPOXKHO-CTPOMTEIBHOM KOMIIa-
HUM, MPEICTaBICHO OMNKMCAHHE aNropuTMa MOo-
CTPOCHUSI apXUTEKTYphI Ha 3-X ypoBHAX. JlaHHas
cucteMa OplTa moctpoeHa B Archimate u pasme-
JICHa Ha YPOBHH: OHM3HEC-ypOBEHb, YPOBEHb IIPH-
JIOXKEHUH W ypOBEHb MHQPACTPYKTYPHI, TAC MO-
IpoOHO OMHUCaHBI BCe €€ JIEMEHTHI.

[ly6mukamus [4, c¢.311-312] npenmnaraer
HaM onbIT noctpoenuss CY3 Ha mnardopme Al-
fresco. IToka3aHo, YTO HCIHOJIB30BAHUE PELICHUS
Ha mmiatgopme Alfresco TO3BONSET MOCTPOUTH
SKOHOMHYECKH 3 (HEKTUBHYIO CHCTEMY ISl TUTIO-
BOTO HEOOJBIIOTO TBOPYECKOTO KOJIJIEKTHBA (KC-
clefoBaTelbcKas TIpymnma, JabopaTopus, Ka-
tdhenpa).

BazoBeie BONpoOChl KOHLENTYadbHOTO MO-
JeTUPOBAHUS MIPOIIECCOB YIPABICHUS 3HAHUSIMM,
ApXHUTEKTYPbl CUCTEM YIPABICHUS 3HAHUSIMU; OH-
TOJIOTMH 3HAHWH MIMPOKO TPE/ICTABIIEHBI B TIOCO-
oun [2, c.84], KoTOpOe TaKKe CONEPNKHUT MPUH-
LIUITBI MOCTPOCHUS u WCTIOJb30BaHUS
aBTOMATHU3MPOBAaHHBIX OOYYaIOIIUXCS CHCTEM,
OpPTaHU3aIMOHHYI0 CTPYKTYPY CHUCTEM YIIpaBie-
HUS 3HAHWSAMH, TEXHOJIOTUU NPUOOpETEeHUs 3Ha-
HUH.

B nanHBIX paboTax HaOMIOAAIOTCS KaK MO-
JIOXKUTENBbHBIE CTOPOHBI (K TPUMEpPY, OIHCHIBA-
€TCs apXUTEKTYpa CHCTEMBI BCErO MPENIpPUSTHA:
MoJ{poOHO O0IIAs U MO YPOBHSM), TaK M OTPHIIA-
TeJbHBIE (CYIIECTBEHHO OTPAaHHYMBAETCS OHTOJIO-
ruyeckas BeIpasuTenbHOCTH). Ecnu B Arhimate
YKa3bIBAIOTCSI DJIEMEHTHI 10 YPOBHSAM U CBS3b
MEeXay HHUMH, TO B Protégé coBepiieHHO Ipyroi
MOJIXO0/1, HE MOPa3AeSIOMUIAC Ha YPOBHH U HE
0TOOPaXKAIOLINH CBSA3M MEXKLY DJIEMEHTAMH.

st 6omee 001IIero MpeICTaBICHMSI ¥ TTIOHH-
Manuss CY3 ObLIu coOpaHbl HEOOXOIUMBIE TEp-
MHUHBI U C UX TOMOIIBIO, ObLIa MOCTPOCHAa MEH-
tanbHas kapta B MineManager. Ha pucynke 1
n3obpaxeHa MeHTampHas kapra CY3 B
MineManager.
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Pucynox 1 — Menmanvnas xapma CY3 ¢ MineManager

Ha ocHOBe pacCMOTpPEHHBIX TPUMEPOB U
nocrpoerHoi B MineManager MeHTaIbHO# KapThl
MOJKHO TMPEJI0KUTh OHTOJIOTHIO, PACIIUPSIONIYIO
BO3MOKHOCTH IIPOCTON apXUTEKTYPHI.

CVY3 Bkimoyaet B ce0s1 HECKOJIBKO dJIEMEH-
TOB, HanOoJee MOAXOISIINX B Ka4eCTBE KIIACCOB
CO3/1aBa€MOI OHTOJIOTHH JJIS TIpOIEcca OpraHu3a-
LMW HAYYHOU NesSITeNbHOCTH [8]:

® TI0JTB30BaTeNH (M 3TO HE TOJIHKO ITePCOHAI
KOMIIaHWH, HO U KOHTPAreHThl, CITy>KOBI yITpaBIie-
HUSI 3HAHUSMH, SKCIIEPTHI, COOOIECTBA U TIPOUHE
OpraHM3aIlNN);

e 3HaHUS opra"m3anuu (uHbOpMAIUS U
nmanHble B KoHTekcTe UT, dopmannzoBaHHBIE U
He(QOpMaTH30BaHHbIE, & TAK)KE OIIBIT, ST U MHE-
HUs JII0JIeH, criocoOCTByoIIMEe Ooee Y3 heKTUB-
HOMY WJIU Pe3yJbTaTUBHOMY BBHITIOTHEHHIO OM3-
HEC-TIPOIIECCOB);

o [T (xommuiekc MHOOPMAIMOHHO-KOMMY-
HUKAIIMOHHBIX TEXHOJIOTUH, BKIIIOUYas IPOTrpaMM-
Hoe o0ecIieueHue, CeTH TeIEKOMMYHHKALINH);

® OpraHU3alMOHHBIE TPOLEAYPHI (TIPH 3TOM
pedb MIEeT KaK O periaMeHTaX W WHCTPYKIIHSIX,
CBS3aHHBIX C COXpAaHEHHEM B KOPIIOPATUBHOM Ma-
MSTH KJIFOUEBBIX 3HAHWM, TaK U O TIOJUTHKE, Me-
TOJIaX CO3JaHMsI HOBOTO 3HAHMS).

Taxoke B uctounuke [8] Ham mpeprararoTcs
KOHKpeTHbIe GyHkuuu s CY3, HO JuId Halero
PO UIIs TOAXOIAT:

® CTPYKTYpPHPOBaHUE U JJOKYMEHTHPOBAHHUE
— 3TO OCHOBHOM BH/JI HCTOYHUKOB (pOPMaTN30BaH-
HBIX 3HAHUWH, yOpaBJIeHHE KOTOPHIMH HE00XO-
JuMO it 3 GEKTUBHOTO YIIPABICHUS 3HAHUSIMU;

e yIipaBlIecHHE Om3Hec-mporeccoM  (T.e.
MPOLIECCOM OpTaHU3allMi HAayYHOH HesTeNbHO-
CTH) — 3TOT KOMIIOHEHT MPU3BaH 00ecneqnTs -
(eKTUBHOE BBIMIOJHEHUE TOAJIEPKUBAIOLICTO
IpolLiecca U pelleHre ero 3a1ay 3a CYeT CPeJCTB
KOHTPOJISI U aHajlu3a €ro BBINOJHEHMS, a TaKXKe
MOJICJIMPOBAHHS CUTYaIlH.

Crenyert yuectb, uto Arhimate ¢popmupyet
apXHUTEKTYpY CHUCTEMBI TpeX YpOBHEH, a (opma-
JIM3AIAI0 00JIaCTH 3HAHUH OoJIee Bce 00bEMITIOLIE
MOKHO YBHJIETh TOJBKO, MOCTPOUB OHTOJIOTHIO.
CambIM pacrpocTpaHeHHBIM (PEHMBOPKOM IS
MIOCTPOEHUSI OHTOJIOTUH siBJsieTcst Protégé.

AJITOPUTM pelieHns 3a1a4

Protégé — gpeliMBOpK TSI TIOCTPOSHHST OH-
TOJIOTHH (ITOJIIEP’KUBACT JIBa CIIOCO0a MOJICITHPO-
Banms: Protégé-Frames u Protégé-OWL). Onro-
JIOTHH, IOCTpOEHHBIE B Protégé, morytr ObITh
SKCHOPTUPOBaHbBl BO MHOXECTBO (HOpMAaToB,
Bkmogas RDF, OWL u XML Schema [6].

Anroputm noctpoeHust oHrosorun CVY3
COCTOMT M3 JIByX OCHOBHBIX 3TamoB. Kak Obl10
y’K€ CKa3aHO BBIIIE, CUCTEMa yIPAaBJICHNS 3HAHU-
AMHA BKJIIOYaeT B ce0sd TJaBHBIE JJIEMEHTHI
(xmaccer): «llonp3oBarenu», «3Hanume», «UKT»
(MudopManinoHHO-KOMMYHHKAITUOHHBIE  TEXHO-
soruu) n «OpraHn3anyoHHBIE Tponeaypsr». Ha
puc.2 u300paskeHbl 3JIEMEHTHI, HA KOTOPBIE MO/~
paznensiercs CY3.



https://ru.wikipedia.org/wiki/RDF
https://ru.wikipedia.org/wiki/Web_Ontology_Language
https://ru.wikipedia.org/wiki/XML_Schema
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PucyHOK 2 — Dnemenmol cucmemol ynpaeaenust SHaHuAMu

Bonee KOHKpPETHO pPACCMOTPEH KaKIblil
anemeHT CY3. Paccmorpum anement «llonb3oBa-
Te». DTOT 3JIEMEHT IMOAPA3ENAETCS Ha KIIACCHI:
«enmn» u «Motus», camumu ke «llonp3oBare-
JSIMH» MOTYT OBITH TEpPCOHAN OpraHU3allly,
KOHTPAreHThl, IKCTIEPTHI U cOO0IIeCTBa (I Op-
TaHW3allMi HAYYHOH NEATEIhbHOCTH Ha Kadeape
BVY3a xpyr nons3oBateneil mmpok). Ilomp3oBa-
TEJIM CBSI3aHBI IIEJISIMU U MOTUBAMH, YTO 00pa3yeT

knacc. [lonp3oBaTenu 0OMEHUBAIOTCS U MEPEXO-
JSIT U3 OJTHOTO COO0IIecTBa B IPYyroe, T.€. Kak HO-
cUTEeNH 3HaHUM. MOTHBaMH MOTYT CIY>KUTh HO-
Bble BO3MOXXHOCTH WJIHM KapbepHBI pPOCT, a
LEJISIMU 3allliTa JUCCepTaluii U MOBBIIICHNE KBa-
mudukanuu. Ha puc.3 u300paXkeHbl 3JIEMEHTHI
knacca «llonp3oBaTenu».

MoTHEb |

CY3 L

Mone30BaTENW

Llenn |

Pucynox 3 — Inemenmut knacca «llonvzosamenuy

Paccmotpum anemeHT «OpraHu3aliioHHbIe
MPOLEAYPE». DTOT IEMEHT MOAPA3JENACTCS Ha
kiacchl: «PernamenTey, «MHCTpyKImMmy, «Ilom-
THKa» W «MeToapl CO3JaHUsl HOBBIX 3HAHUI.
«PernaMeHTbD) OMUCHIBAIOT MPOLIEAYPHI UCIIONb-
30BaHUs 3HAHUH, TOPAIOK UX PACIIPOCTPAHEHUS U
npouee, 3TO MOXET ObITh OpraHu3alus KoHpe-
PEHIMI MTpenoaaBaTeie U CTyJEHTOB, COCTaBIIe-
HHUE OT4eTHOCTH H 1p. «[lonmTHka» B 11000i Op-
TaHW3aIMH BCETJIa NMeeTCs, T.K. OHa OIPEeIeNsIeT
OCHOBHBIE BEKTOpa €€ pa3BUTHS. ITO MOTYT OBITH
KaK pa3JInYHbIE MEPOTIPUSITHSI, TAK K OOBIYHBIE HO-
BOBBEZICHHS, Ha Kadeape onpenesiercs oroop u
MOPSIIOK MOJTYYEHUS HAYYHBIX TPAaHTOB, ITyOJIHKa-
WU pe3yJabTaTOB UccaenoBaHUU. « AHCTPYKIIUI»

OIMCHIBAIOT, YTO HYXKHO JCNIaTh JUIsl PeaIu3aliuu
OTIpEICTICHHBIX METOJIOB, Ha Kadeape 3To MOTyT
OBITh TOJATrOTOBKA [IOKJIAJIOB Ha KOH(EPEHIHH
Pa3IMYHOTO YPOBHSI, IIPOBEPKA MOITOTOBKU MaTe-
puayioB Ha KOH(epeHIuH. «MeTo bl CO31aHUs HO-
BBIX 3HAaHWI» OCHOBBIBAIOTCS HA OIBITE BCEX CO-
TPYJHUKOB OpraHu3alld, IPOYHUX JIIOJEH, a
TaKKe MPOLEAYpax u TeXHoJorusaxX. K aTum meto-
JaM B paMKax Mpolecca OpraHu3aluyd HayYHOU
JeSITENIBHOCTH ~ OTHOCSITCSL  HayYHO-HCCIIeI0Ba-
Tenbckas pabora, mpaktuka. Ha puc.4 u3obpa-
JKEHBI 3JeMeHThl Kiacca «OpraHu3anroHHBIE
MPOTIETyPBD».
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Pucynox 4 — Dnemenmut knacca « Opeanuzayuontuvle npoyedypobi»

PaccmoTpum anemeHT «3HaHus». JTOT 3Me-  «JlaHHbBIe». Bee Kiacchl y4acTBYIOT B pOPMUPO-
MEHT mojnpasnensercs Ha knaccel: «MHpopma- Banum 3Hanmid. Ha puc.5 n3o0paxeHbl 37IeMEHTHI
uus», «Oneity, «lleHHocTh», «CBemeHus» U Kiacca «3HaHHUS.

| ' Mndopmaumna

@ Cy3 -

0 MHeHwna

Pucynox 5 — Dnemenmot knacca «3nanusy

Paccmotpum anement «MKT» (Mudopma- npemocraBiser BO3MOXKHOCTH JUIsl CO3JIaHUS CO-
[IMOHHO-KOMMYHHKAIIHOHHBIE TEXHOJIOTHH). DTOT  OTBETCTBYIOINIUX HH(OPMAIMOHHBIX cucTeM. Ha
JJNIEMEHT TOJpa3JieNisieTcss Ha TPAJWIHOHHBIE  puC.6 H300paskeHb! deMeHTHI kiacca « MK T».
kiaccel: «TenekommyHukanum» u «lIporpamm-

Hoe oOecnieueHuey. Spnsercs anemenTom CY3 u



MexotpacieBoif uHCTUTYT «Hayka u oOpa3oBaHue»

28

#V(23),2016

C¥3

Tenekom MYHHEELH
M

MporpamMuioe obe
cnedeHne

PucyHOK 6 — Dnemenmor k1aCCQ ((HHd)OpMdquHHble mexHoiocuu»

Ha stom npumMepe Obliia MoCTpOeHa OCHOB-
Has uepapxus CY3, koTopast MOAXOMUT IS TIPO-
necca OpraHM3alliil HAYYHOW JEATENIbHOCTH Ha

kadeape BY3a npu momomm ¢peiimBopka
Protégé.
3akiroueHue

[Ipennoxena MeToANKa TOCTPOSHHSI OHTO-
noruu CY3 1o opraHu3anuy HAy9YHOU AeSITeIbHO-
ctu Ha Kadenpe BY3a. UccrnenoBansr u mocTpo-
eHpl aneMeHTel CVY3, Oolee NOAXOISIIHE B
Ka4eCTBE KJIACCOB JUIS TAHHOM OHTOJIOTHH. bbuI
u3ydeH omnbIT noctpoenust CY3 B Ipyrux oTpac-
JISIX, 9TO J1aJI0 CIIENaTh HEKOTOPOE MPEICTaBICHNE
0 pa3pabaThIBaeMOIl OHTOJIOTHU.

Pa3zpaboraHHasi OHTOJIOTHS TIO3BOJISET MO-
ctpouth CY3 u cucreMaTH3upoBaTh HH(MOpMA-
nuto. BHeapenune noctpoenHoil CY3 mocmy uT
JabHEeHIIeMy Pa3BUTUIO OpraHHW3aluu, obecrie-
YUT HEKOTOPYIO CTa0WJIBHOCTh M ONTHMHU3HPYET
PUCKH.

Juist npyrux Ou3Hec-mpoleccoB Ha Kadepe
BY3a xapakrepHa cBosi KOHKpeTHas crenupuka.
OTo ompezenseTcs He TOJNBKO MPOIECCOM, HO U
camMoil opraHuzanuei. B mo0oi opraHuzanun
crierduka a000ro OU3HecC-mpoiecca onpeaess-
ercs npoduieM u o0xacTeio nesitensHoctu. Crie-
nurKa OpraHu3aid TakKe 3aBUCUT OT OTPACIH
u mpounx QaxktopoB. Bezne Oyner HyxHa CBOS
CVY3, co cBOMMH OHTOJIOTHSIMHU.

3a cueT WCTIOIb30BaHHU COBPEMEHHBIX Oa-
30BBIX IUTATGOPM MPETIOKESHHAS OHTOJIOTHS JaeT
0oJbIIEe TEXHOJIIOTUYECKHE W TEXHHYECKHE BO3-
MOKHOCTH JISI CO3JIAaHUS ¥ PACIIIUPEHUSI KPYITHBIX
U pacnpeneneHHsix CY3.
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NeBaHgoBcKkuii E.T. (KasaxcTtaH)
MpamopHbiit U.H. (Poccuiickan depepaums)
Hukenesuu C.C. (YkpauHa)
MaTakuH H0.B. (Poccuiickas deaepaums)
PeakuHa W.M. (KasaxcTaH)
CenesHesa [O./1.(Poccuiickaa degepauus)
YBaposa I.P. (benopyccus)

Uywko M.4. (YKpanHa)

OTBeTCTBEHHDI pegaKTop
0.6.H. Kpaeson &.d. (Poccuiickas denepaumn)

XyaoxHuk: Kupunos Bagum lMNMetposuny

BepctKa: /leBaHao0BCKaA TaTbAHa [MaBnoBHa

CTaTbu, NOCTynatoLLme B pefaKkumio, peLeH3npytoTca. 3a 4OCTOBEPHOCTb CBEAEHUN, U30-
YKEHHbIX B CTaTbAX, OTBETCTBEHHOCTb HECYT aBTOPbl. MHEeHMe peaakuum MOXKeT He coBNagath C
MHeHMeM aBTOpPOB MaTepuanos. Mpu NnepeneyaTke cCbiiKa Ha XKypHan obA3aTenbHa. MaTtepu-

anbl Ny6ANKYOTCA B aBTOPCKOM pesakumu.
Agpec pegakuunu: Agpec: 620026, r. EkatepuHbypr, yamua bennHckoro, 76, kom.Ne432
Appec 3NeKTpPoOHHOM nouTbl: info@scienceanded.ru
Aapec Beb-caiita: http://scienceanded.ru/

Yupeautenb v usgatenb MexoTpacneBoi MHCTUTYT «HayKa u obpasoBaHue»

Tunpax 1000 3Ks.
OtneuataHo B TMnorpadumn 620026, r. EKaTepuHbypr, yanua beamHckoro, 76, Kom.Ne432
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