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Ha BTOpOM 3Tane npoOW3BOASAT CPAaBHEHWE MOA06PAaHHLIX MOHTAXHLIX KPAaHOB MO OCHOBHLIM TEXHWKO-
9KOHOMMWYECKIM MOKa3aTeNsAM.

Mpu onpedeneHnn yKasaHHbIX MOKA3aTeneil 3HauuTeNbHYl0 pPofib UrpaeT MpPOAOMKUTENBHOCTE  PaboThl
MOHTa)XXHOrO KpaHa Ha [JaHHOM KOHKPETHOM 06beKTe, KoTopas NpeAcTaBnseT co6oii CyMMy NpoAo/KUTENbHOCTEN
OnepaLmid, BbINMOSHAEMbIX BPYUHYH 1 NOALEMHbBIM KPaHOM.

Tak Kak Npu MOHTaXe CTPOUTE/bHbIX KOHCTPYKLMIA Ha AaHHOM KOHKPETHOM O06bLeKTe MPOAOMKUTENLHOCTL
onepaLuid, BbINOHAEMbIX BPYYHYHO, OfIMHAKOBA NPU BCEX PacCMaTpPMBaEMbIX BapuaHTax (M3-3a HaMums KOHCTPYKLMIA
O/IHOTO 1 TOTO XXe TWMa 1 KONMMYECTBA), MOXEM MPY CPaBHEHWM BapUaHTOB NpeHe6peUb et U NPOM3BECTM CpaBHEHME
TO/MLKO MO MaLIMHHOMY BPEMEHM, 3aTpaieHHOMY MpU MOHTaXKe 3/1eMEHTOB, KOTOPOe 6e3yC/IOBHO GyET 3aBUCETL OT
cXeMbl paboyero NepeaBMKeHNs MOHTaXKHOTO KpaHa.

PaccMOTpeH KOHKPETHbI NpUMep, a MMEHHO: MOHTaX 3/1eMeHTOB | KomnekTa (KOMOHH 1 NOAKPaHOBbIX Gasok)
C6OPHOr0 KapKaca OfIHO3TaKHOro NMPOMbILLIEHHOTO 3[aHKs NpU patoyemM NepeaBMKEHU MOHTAXHOTO KpaHa Mo
BO3MOXHbIM [IByM CXEMaM: B0/l WK MOMNEPEK MposeToB. M0CUNTaHO MalLMHHOE BPEMS MOHTaXa W BbisSBNEHA
onTMMasbHas cxeMa paboyero nepeBuKeHIs MOHTaXKHOTO KpaHa.

KiroueBsie cmoBa: MOHTaX Kapkaca; paboTa-nmepemelleHne MOHTKHOTO KpaHa; YMCTOe MALUMHHOE BpeMs;
ONTUMaJibHasA CXeMa.

dgderbigarols msGowo 25.06.09
domgdaaos sbsdgdwoe 15.07.09
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UDC 628.93
LIGHTING IN INTERIOR

M. Milashvili, V. Mchedlishvili
Departament of architect and urbanistics, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: There is considered such important characteristics of comfort and architecture quality of interior, as
lighting. It has very important role in generate of interior and is such component, wich is more significant, then com-
fort and functionality.

The lighting of interior has an important role in emotional condition of person, its multiformity can make an differ-
ent effect, therefore it is in interior as a category of aesthetics and is one of the factors for production persons emo-
tional and psychical condition. On the basis of definition and review of parameter of lighting are given artificial light-
ing,s sorts, forms, their role and place.

According to functional purpose are given concrete recommendations and offers for choice of artificial lightning in
interiors.

Key words: interier; artificial lighting; comfort mood.

Y[IK 628.93
OCBELLEHWE B MHTEPLEPE

Mwunawsunn M.T., Muegnuwsunu B.B.
[JenaptamMeHT apxuTeKTypbl 1 rpagocTpouTenscTea /ypoaHnucTnkn/, Fpy3VHCKNIA TEXHUYECKNIA YHMBepCUTET, py3us,
0175, Téunwucw, yx. Kocrasa, 77

Pestome: PaccMOTpeH TakOil 3HauuTeNbHbI (hakTop, ONpeAenstolwnii KOM(OPT U XYA0XKECTBEHHO- apXu-
TEKTYPHbIE KayecTBa MHTEPbEPa, Kak ocBeLleHne. OHO Mrpaet ocobyto posib U ABASETCS TaKUM 3/1EMEHTOM, 3HAYEHME
KOTOpPOro ropasfo 6onblue, Yem Kateropum hyHKLUMOHaNBHOCTY 1 KOMGopTa.

OcBelleHne NHTepbepa MMeeT 60/bLIOE BAMSIHWE Ha MNCUX0-3MOLMOHA/IbHOE COCTOSIHWE U HAaCTPOEeHMe YenoBekKa,
€ro MHoroobpasvie MOXeT C034aTb HAaCTPOEHWE COBEPLUEHHO HEOOLIKHOBEHHOrO 06/MKa, NO3TOMY OHO SIBASETCS
XyL0XXeCTBEHHO-3CTETUYECKOW KaTeropuvein uHTepbepa M OAHUM U3 (HaKTOPOB CO34aHUs MCMXO-3MOLMOHAILHOTO
HaCcTPOEHNS YeNoBeKa.

Ha ocHOBaHMM pacCMOTPEHMS U aHa/M3a XapakTepusylowyx napamMeTpoB OCBELLEeHMs, onpeeneHbl BuAbl W
(hOpMbl MCKYCCTBEHHOTO OCBELLEHMS, WCMOMb3yeMble B MHTEPbEpPax PasHOro0 HasHaueHwsi, UX Pofb M MeCTo B
(hOpMMPOBaHNMN Xy[0XKECTBEHHO-APXMTEKTYPHOTO 06/IMKa MHTEpbepa. MpuBeAeHbl KOHKPETHble pPeKoMeHAauun K
NPeanoXeHnst AN Bbl6Opa WCKYCCTBEHHOTO OCBELLEHWS MHTEPLEPOB B COOTBETCTBUM C WX (DYHKLMOHAIbHLIM
HasHaYeHneM.

KrroueBsie cI0Ba: apxXMTEKTYpa; MHTEPbEP; UCKYCCTBEHHOE OCBELLIEHME; KOM(IOPT; HACTPOEHME.

d9dmbgarol msdowo 18.11.09
domgdaeos sbsdgdwse 04.12.09



LBEIL Go(M3ISO — TRANSACTIONS OF TUG — TPYAbI TTY

YAK 711.416

Nel (475), 2010

OPTAHU3ALUNS OTAbIXA B MPUrOPOAHON 30HE BO/BbLIOIO FOPOAA (HA MPUMEPE

roro40B A3EPBAI7I,£I,)KAHA)
H.l'. Harnes

AszepbaiigpKaHCKNii apXMTEKTYPHO-CTPOUTENbHBIV YHUBEPCUTET

E-mail: rector@azmiu.ab.az

Pestome: B cBA3W C TeHAEHLMEW YBENNYEHNS Yncna
rOpoXaH, Bble3)KatoLMX Ha BOCKPECHBbIV OTAbIX B MpW-
ropof Ha npupoay, paccMOTpeHbl Npobnembl: Heob-
XOAMMOCTU NJIaHMPOBaHNS FTOPOAOB C YYETOM UX Nepu-
(hepuitHO/ 30HbI; BOCKPECHOrO Typuama [Aas WHAMBW-
[lyanbHOTO M MacCOBOTO OTApIXa; CO3faHWs NpuBeka-
TENbHbIX YCNOBWIA AN A/IUTENBHOTO OTAbIXa FOPOXKaH.

Mocko/bKy B CTpaHe NPOWCXOAUT MpoLecc MHAYC-
Tpranmsaumm n ypbaHusauum n 6ecnowagHo aKcnya-
TMpYlOTCA NaHAwadTHble TeppuTopumn (BbIpyOKa neca,
XaoTWYECKNE WHAMBMAYANbHbIE 3aCTPOMKKW, pasMmelle-
HMEe OOBEKTOB KOMMYHa/IbHOTO XO3SICTBa), Haspena
HeobXx0AMMOCTb B 3alLMTE NPUrOPOAHbIX 30H. AHanu-
3MpyeTca 3afaya Co3[4aHMS HaLMOHaNbHbIX MapKOB,
COOTBETCTBYIOLMX  COBPEMEHHLIM  3KOHOMMWYECKUM
TpeboBaHMsAM, CynpaBseMoi NPUPOAHON cpeaoi.

KntouyeBble cnoBa: ropog, Npuropog; Typu3Mm;
nHAaycTpranmsaLms; ypbaHnsauus; npupogHas cpeja.

1. BBEAEHWE

ropof Bcerga MHOrOUUC/IEHHbIMY y3namMu Bbl1 CBS3aH
CO CBOMM OKpYXEHWEM, T.e. C MPUrOPOLHOIN 30HOIA.
MprMepoM 3TOMYy MOXET CNyXUTb ropof baky u ero
npuropogHas 30Ha-AnLlepoHcKuMiA noslyocTpos. Ha cerog-
HALWHWA OeHb HEBO3MOXHO PacCMaTpuBaTh BCE CTOPOHbI
XW3HW ropoga baky B OTpbIBE OT MPUrOPOAHON cpeabl 1
HaceneHHbIX MYHKTOB  AMLIEPOHCKOrO  MO/yOCTPOBa,
cenenuii HapgapaH, bunbrsix, MapaaksHbl n Apyrvx.

PaccMOTpeHMe NPUIropoOAHOA 30HbLI LEeNnoro psga
ropogoB AsepbaiiKaHCKOA pecny6nmKn, Takux Kak
Mnmka, WupsaH, HaxumsaH, flaHkapaH v Ap., noka-
3blBAeT, YTO BO BCEX C/lyyasaX XM3HEHHble MpPoLecchl
HaceneHns ropogoB MPOXOAAT He TOMbKO B rpaHMuax
ropoga, Ho 1 TECHO CBSA3aHbl C NPUIOPOAHO 30HOWA.

2. OCHOBHAA YACTb

OpfHoli M3 3agay MNPUropoaHOM 30HbI  SBASIETCA
co3faHve Ans XuTenei 60MblIoro ropoga ycnosuin ans
6onee AAMTENbHOrO OTAbIXa. POpMbI OTAbIXa MOABEP-
ralTcsl MOCTOSHHBIM M3MeEHEHUsIM. OHU OT/IMYAKOTCA B
3aBMCMMOCTM OT MECTHbIX YC/IOBWIA, B 4aCTHOCTM OT
YC/TOBWIA OTAbIXa B CAMOM TOpofe, OT PeKpeaLyoHHON 1
TYPUCTUYECKOI LIEHHOCTW NPUIOPOAHbIX 30H, OT CTENEHM
TPaHCMOPTHOI AOCTYNMHOCTM 30H OTAbIXa U T.N. YBenu-
YeHMe YMCMIEHHOCTU JNYHbIX aBTOMOGWUNE U YMEHb-

LUeHVe uncna pabounx gHen B Hefene NPMBOAUT K POCTY
0N HaceneHus, NOK1AaloLLel ropos B BbIXOAHbIE AHW.

B nnaHax 6GnaroycTpoiicTBa MHOMMX €BPOMECKMX
ropofoB npefycmatpusaeTcs, 4to B Oyayliem exeHe-
JenbHoe [BWKEHWe HaceneHus B BbIXOAHbIE [HW
3HaumTenbHO yBenuuutcs. MNpegnonaraetcd, 4to B 2025
rogy umpa Bble3XKaLWMX 3a NPegenbl ropoga ysenu-
YUTCA MNOYTW B TPU pasa no cpasHeHuto ¢ 2000 r. n oKoso
1 MAH. XuTeneid bydeT Bole3xarb M3 ropoga baky. 310
O3HayaeTt, YTo nepes NJaHVPOBLUMKAMMK BCTalOT OrPOM-
Hble 3afayn, pelwunTb KOTOpble MOXHO 6yfeT nytem
YCTPOICTBA MPUrOPOAHbLIX 30H OTAbIXa, NPUB/EKaTesb-
HbIX A4N15 N04el, eXXeHeAeNbHO Bbie3XKatoLwyX 3a ropog,
M co34aHns yAOOHbIX MOABLE3A0B K HUM. [1OCKOMbKY
YMCNO /IOAEN, BbIEIKAMOLWMX HA BOCKPECHLIN OTABIX,
OYeHb BE/IMKO, 3TV 334a4y MOXHO YCMELHO PeLInTb,
MCNoNb3ys B LUMPOKMX MacliTabax (HOpmMbl MacCcoBOro
oTAbIXxa W cpefcTBa OOGLLECTBEHHOTO TpaHcnopta Ha
OBLUMPHBIX TEPPUTOPUSAX.

C TakMMm WHTEHCMBHbLIM 3aropoAHbIM OBUXEHUEM
CBI3aHO MHOTO CNOXHbIX Mpo6nem. lNpexae Bcero -
M3NULLHASA Neperpy3ka onacHa Ans NpuropoaHoli cpesbl,
TaK KaK MOXET MPUBECTV K MOBPEXAEHWUIO U Tn6enm
npupoabl. Jlec cnocobeH NPWHATbL TOMBKO HebosbLuoe
4mcno noceTuteneid, 0CO6EHHO eCcM OH pacTeT Ha 060-
YnMHe LOPOrM WAM CNOM NouBbl Hernybok. Jlyra Takke
MMEKT OrpaHNYEHHYK COMPOTUBISEMOCTb, OCOBGEHHO
€C/IN  K/MMaTMYecKne YCnoBUS He CrMoCOBCTBYHOT WX
BOCCTAHOB/IEHMIO. He oOpraHn3oBaHHble Haanexawym
06pa3om KeMMUHIN CNOCcOBCTBYIOT ONYCTOLLEHUIO Takoi
cpefpl. Ewe 60Mblue cTpajatoT OT HapyLeHus pexuma
TEPPUTOPUI 3aMOBELHMKOB.

Hanpumep, Ttepputopusa 3anoBefHWKa [EK-renb B
NpUropogHoii 30He ropoga MHapka 6bina neperpyxeHa
OT W3/IMLWHEN NOCeLaeMocT U 6bI10 PELUEHO OrpaHu-
UMTb B 3Ty 30HY MOCELleHne TypucToB. CerogHa Cnoxu-
NIOCb TSHXKENoe MONOXKEHWe B aNbMUnCKO-NYroBON 30He
Famxunbynar 6nm3 JalikecaHa.

Meperpy3ka paioHOB OTApbIXa YMEHbLIAET WX LIEH-
HOCTb A/ caMux MNoTpebuTeneld, NuWaeT nocnefHnX
MOKOS U BO3MOXHOCTU OTAOXHYTb B KOHTakTe C npw-
pofoii. fopoa, OT KOTOPOro OHW GeryT, JOrOHSET UX B
MecTHOCTAX, ypbaHm3mpytowwmxes 6narogapsa npuene-
KaTe/IbHOCTW Meli3aka, KOTOpPbIA MOCTENEHHO YBSAAeT.
JOoMVKN 1 Jaun, B MaccoBbIX MaclTtabax CTposiwmecs
[N CE30HHOTO UCMOSb30BaHWS, 06LIMPHBLIE aBTOCTOSIHKM
N KEeMMUHIM MOTyT IMWNTL O4apoBaHWs N06oe npek-
pacHoe MoHavany MecTo. BOCKpecHoe ABWKEHWE Hace-
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NEeHUs 3a4acTylo BHOCWT 4e30praHu3aumio 1 HapylleHue
PEXUMA B XM3Hb KYPOPTHbLIX MECTHOCTEN, ABNSOLLMXCA
LIEHTPaMK ANNUTENIHOTO OTAbIXa UKW NeYeHus.

BOCKpecHbI Typu3M — CNOXHas 3KOHOMUYECKas
npo6nema. YupexpaeHus, CBA3aHHble C ero 06CayXu-
BaHMeM, MWCMOMb3ylTCcA TOMbKO B KpaTkve nepuogbl
BPEMEHW, KOrga MM MpUXOAWTCA CNpaBAsTbCs C PE3KO
BO3pacTatoLLEe Harpy3Koii.

W, HakoHeL, npuropofHas 30Ha, MO CBOei npupoae
npefHasHauyeHHas urpatb JOMUHUPYHOLLYK pofb B
BOCKPECHOM OTAbIXe HaceneHus 60MbWOoro ropoaa,
BbINOMHAET ele W MHorve Aapyrve ¢yHkumn. OHa
npefocTasnseT naowags ANfS  pasBuTUS ropoga U
NCMONb3YeTCca, B YaCTHOCTWU, ANA CTPOWTENbCTBA MPO-
MBbILLMIEHHBIX NPeANPUATUIA, BPeaHbIX 415 OKPYXKaKoLLei
cpedbl. 3aecb  06bIMHO — pasMelLaTcsl  pas/inyHble
06BbEKTbI KOMMYHA/MLHOrO X034IiCTBa- BOA03a00pHbIE
COOPYXXEHUS, CTaHLMM OYUCTKM CTOYHbIX BOA, W T.M. OHa
MMEET BaXHOe 3HayeHue AN CcHabxeHus ropoga
npoAyKTamy OropofHvyecTsa M cagoBoAcTea. Ha Haum-
6onee npuBNEKaTeNbHbIX TEPPUTOPUSX WMHOrA4A pasme-
LAKTCA 3aKpbITble 0OBLEKTHI, NpeAHa3HaYeHHbIE TONbKO
4NA  onpefeneHHbIX KaTeropuii notpebuteneid, uto
3HaUNTENIbHO OrpaHWuMBaeT WAM  JaXe WCKIoYaeT
BO3MOXXHOCTb MCMO/b30BaHUSA 3TUX MECT A1 MacCOBOro
oTAbIxa HaceneHusi. Henerko NpuMmUpnUTbL Mexay co6or
3T pasHble NOTPEBHOCTY.

MnaHupys ceTb COOPYXEHWUI AN OTAbIXa U Typu3ma
Ha 3aropofHbIX TeppuTOpuUsX, HYXHO ele 6onee
TIWaTeNbHO aHanM3npoBaTb NPUPOLHYIO cpedy, Yem npu
NPOEKTNPOBaHUK CETW 6naroycTpoiicTBa ANa eXeaHes-
HOro oTAbixa B npefenax ropoga. O6bekTbl, COOTBET-
CTBYIOLUME HW3LIMM CTYMEHAM 3TON CETW, [O/MKHbI
pacnonaratbca N06M30CTU OT XKUMbS, NO3TOMY BO3MOX-
HOCTW BbI6Opa NOWAAW AN HAX OYeHb OrpaHuyeHsl. C
Lpyroli CTOPOHbI, U MPW CPaBHUTENILHO CKPOMHBIX Kanu-
TaNIOB/IOXKEHNSX MOXHO NpUAaTh GOMbLIYI MPUBEKa-
TENbHOCTb PAOHHLIM CKBEPAM, CMOPTUBHBLIM U UTPOBbLIM
nnowaakam u T.4. B momckax mecta ans npogo/mKnTeb-
HOrO OTAbIXa >XWTENN TOPOAOB FOTOBbI MPEOONeBaTh
3HAYMTENbHbIE PACCTOSHMA, CTPEMACL HAMTM Takoe
MecTO, KOTOPOEe UM 0COBEHHO NMOHPaBUTCS; AOCTOMHCTBA
neiisaxa npyM 3TOM WMEIT pellalLlee 3HaveHue.
AHanun3 npupoaHoOi cpedbl AO/MKEH YyuuTbiBaTb Kak ee
[LOCTOVHCTBA, TakK U HeAOCTaTKK; CreflyeT OLEeHNBaTb He
CTONbKO HbIHELIHEE MOJIOXEHWE, CKOMbKO BO3MOXHOCTb
N3MEHEHWI1 ee B ByayLLEM.

3T0T  aHaM3  JOMKeH  OnpefenunTb  CTeneHb
[ONYyCTUMOIA Harpyskn paiioHa NoabMu1, ULLYLLMA 34€ech
OTAbIX, KOTOPYK Hefb3fl MpPeBbICUTb, W  MO3BOUTHL
Bbl6paTb Hambosniee NOAXOAALWMIA ANA 3TOW MECTHOCTU
cnocob ee ucnonb3oBaHusA. Tepputopun, oGnajatolupe
Hanbonee LEHHBIMU NPUPOAHLIMW YCNIOBUAMU, MOTYT
notpe6oBatb 0COBOI UX OXpaHbl OT BTOPXKEHWA. C aTUM
CcBfi3aHa HEO6X0AMMOCTb (YHKLMOHAMBHOTO 30HNPOBAHNS
OTKPbITbIX PaliOHOB BOKPYr ropofa, [AOMOSHSOLLEro
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30HMPOBaHNE TEPPUTOPWIA 3acTpoiiku. OTcloAa BbiTekaeT
Taloke  HEOGXOAMMOCTb  CO34aHWs  HALMOHASbHBIX
MapKkoB»,  BK/OYAKOWMX  MOMIHOCTBIO U 4acTUYHO
NPUPOAHbIE 3aNOBEAHUKA 1 OBECMEUMBAIOLLMX OXPaHy
NpuUpofbl, 0OCO6EHHO B palioHax, NpWBAEKaTeNbHbIX ANs
Typu3ma, KOTOpble, BMpOYeMm, Ha TEeppUTOpPMM NapKoB
noAgepraTcs HeobXoAMMbIM - OrpaHuyeHuamM. Otctoga
BO3HMKNA UAes opraHn3aummn «naHawagTHbIX» NapKos, B
KoTopble 6yayT BXOAWTb LieHHbIE NPUPOAHbIE 3N1EMEHTbI U
cenbCckue 06bEKTBI, CyXallye s MaccoBOro OTAbixa u
Typusma. C 3TM cBfizaHa M HEO6XOAMMOCTb CO3AaHUSs
pasHO06pPa3HbIX LLEHTPOB 1 COOPYXKEHWI A1 MOABVIKHOTO
M 0cegnoro, MHAMBUAYa/IbHOTO WM MaccoBOrO OTApIXa
3[10POBbIX 1 60MbHbIX NOAEN, B3POCbIX 1 AETENA.

BBUAY BbLICOKO CTOMMOCTM OBCAYXMBaHMS BOCKpEC-
HOTO OTApIXa 1 NeperpysK1 AOPOor, BeAYLMX K €r0 IMTaBHbIM
LIEHTpaMm, MUCMOb30BaHWe AN Leneid Typr3ama 1 MaccoBoro
OTAbIXa NPUWB/EKATENbHbIX PaliOHOB, PacnofIOKEHHbIX
B6/M3M ropoAa, AOMKHO METL MPUOPUTET Nepes, ApYrMMm
BAOAMW  UCMOMb30BaHUA  TeppuTOpuiA  3TOr0  Twna.
KoopanHaupsi pasMeLleHns CennutebHbIX TEPPUTOPUA B
ropofe 1M MecT BOCKPECHOTO OTAbIXa B €ro OKPeCcTHOCTSX -
3afaya, aHaNorMyHas KoopAMHaLMM PacnofioXKeHUs MeCT
XKWTENbCTBA W TPYAa; TO XKe OTHOCMTCA K MpaBW/IbHONA
opraHuM3auuy TPaHCMOPTHON CETU, CBA3bIBAIOLLEN XWIble
MacCyvBbl M MecTa oTApixa. OpraHu13aLms HoBbIX 30H OTAbIXa
B MPUropogHbIX palioHax BecbMa >KenaresibHa, XOTd W
Henerka. OfHaKo, co3faBasi WMCKYCCTBEHHblE BOAOTOKW U
BOJOXPaHWIULLA, O3€/IeHAs  Tepputopun W ApYyrum
o6pa3om o060rawas neinsax, HakoHeL, CTPOs UCKycC-
TBEHHble 6acceilHbl 1 Apyrvue O0ObeKTbl, MPUB/EKatoLLye
HacefileHne rOpPOAOB, MOXHO 3HauWTeNlbHO NPeobpasuTh
TEPPUTOPWK, OKpYXXarolwe ropod. B cBfsM ¢ atum
MPUropoHble 30HbI AO/MKHbI BbiTb BKIKOYEHbI B M/iaH
npeobpasoBaHns NPUPOAHO cpeapbl, KOTOPLIA onpeaensiet
MeponpusATKs, HeoOXoAuMble A1 OXpaHbl LeHHOCTEN
MPUPOAbI 1 CO34aHUSA HOBBIX, & B C/ly4ae HE0OX0AMMOCTM 1
NS ycTpaHeHUs HapyLeHWiA, A0MYLLEHHbIX paHee.

MpoBefeHWe cBOOGOAHOMO BPEMEHMN B MEPENOSTHEHHBIX
LIEHTPaxX MacCOBOr0 OTAbIXa He MOXET 6bITb eAMHCTBEH-
HOW (hopmOi gocyra [ANd JOAER, WWyWwmMx ero 3a
ropogom. Mo3aTomy BaKHOE 3HAYeHWE MMeeT pasBuUTUe
MeLexoaHOro 1 BeIOCMNEAHOrO Typu3Ma, MeHee onac-
HOro ANs NPUPOABI, AKE €C/IN OH YrNy6seTcs B CTOPOHY
OT FNaBHbIX Maructpasneii. To ke OTHOCWUTCSA U K BOGHOMY
Typu3my. MOXHO CTMMY/IMPOBaThL PasBUTVE Takoro poaa
Typu3ma, obneryass KOMOVMHUPOBAHHbIE NyTELIeCTBUS, B
KOTOPbIX TYPWUCTbI MOMb3YKOTCA CHadYasa CcpeacTBamu
06LLECTBEHHOTO TPAHCMOPTa — XKeNe3HbIMM AoporaMu Um
aBTobycamu, a NOTOM YxKe MyTAMU, npefHasHaYeHHbIMM
ANA MeLexofos U BenocuneamcTos, 6ainfapok u axT,
MapLupyTamMmn, 06ecneyYeHHbIMU CEeTbI0  CHabXeHWst W©
COOPY>XEHUAMMU [/151 Hounera.

[ns Toro 4tobbl OTOpBaThCA OT MNOTOKA NOAen ©
MalLLVH, MPUXOAMTCA 3a4acTyto yexaTb Janieko 0T roposa.
ABTOTYPM3M MOMYYA LIMPOKOE pPacnpocTpaHeEHWE He
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TONbKO Gnarofaps NPMBNEKATENIbHOCTM Lienn, KOTOPOiA OH
no3BONS€T AOCTUIHYTb, HO W YAO0BOMLCTBUIO, KOTOPOE
nonyyaeTt BnajesneL, asTOMoO6GUNSA MY MOTOLMKIA, CUas 3a
pynem. MOXHO COMHEBATbLCH, ABNSETCS N Takoi cnocob
npoBefeHNs CBOGOAHOIO BPEMEHU MOJIHBIM OTPbIBOM OT
COBPEMEHHOIO 06pasa >XU3HU WM Xe, YTO COBPEMEH-
HOCTb OTpaXaeTcs B Takoi hopme oTAbIxa. Tak nan nHave,
aBTOTYpWU3M pa3BMBAETCA BCe ObICTpee M B Oyayllem
npuMeT ewe 6onee WMPOKWIA pasmax. OBLIMPHOCTL
TEPPUTOPWIA, UCNONB3YEMbIX CErOAHS AN OTAbIXa, B TOM
uncne [ANS  BOCKPECHOrO, CBMAETENbCTBYET O  TOM,
HacKO/IbKO aHaxpOHWYHO paccMaTpyBaTb BOMPOCHI, CBS-
3aHHble C NNaHMPOBKOM rOpPOAOB, B OTPblIBE OT WX
6nvkaliwein n 6onee yaaneHHoON nepudepuiiHol 30HbI.
MPOMbILLIEHHAs PEBOMIOLUMSA KaK BO BCEX Pas3BUTbIX
CTpaHax, Tak 1 B A3epbaiJKaHCKO pecny6/nke cnocoo-
CTBOBa/Ia HE6NAronpusTHbIM U3MEHEHUAM naHAwagTa.
Havanocb 3arpsisHeHne Bo3ayxa, BOAb! Y NOYBbI U TO, YTO C
3TUM CBSI3aHO, - YHWYTOXEHME PAacTUTENbHOCTU U
oTpaBfieHve pbidbl. [0ABMANCL OOLIMPHBLIE OTKPbIThIE
pa3paboTkn PasIMYHOro MUHEPAbHOrO Chipbd. LLUNPoKo
«pas3NMBascb», XaoTMyeckas TrOpPOACKas  3acTpolika,
MPUBOAWT K OMYyCTOLLEHVAM B neisaxe. Ha Tepputopusx,
TPebyIoLWMX O0XpaHbl, NPOKNAAbIBAOTCA NUHWM BbICOKO-
BO/IbTHbIX Mepeaad. CTpoMTeNsCTBO rOPOLOB Y MPOMbILL-
NeHHbIX NPeanpuaTUiz NPUBENO K CHYDKEHWIO YPOBHS
TPYHTOBbIX BOfA, OTpUUATENIbHO  CKas3aBLUEMYCS Ha
pacTuTesibHOM Mupe, BbipybKa S1ecOB NpuBena K 3po3uu
NOYB U BPeLHO OTpasnnach Ha KiMmare. B ctpemnenum K
YBEIMYEHMIO 3((HEKTUBHOCTM NIECHOTO XO3AACTBA CMeLa-
HHble fleca 3aMeHsIM 0HOPOAHbIMU. Be3spe, rae npowc-
XOAMT ObICTPbIA MpoLecc MHAYCTpUanu3aLum 1 ypbaHu-
3auUumK, CyllecTByeT yrposa naHawadry. MNoTpeboBanmch
MHOrvie fdecAaTky neT  6ecnowafHoro  ypoLoBaHus
NpUpoApl, 4TOObI YENIOBEYECTBO, HAKOHELL, OLIEHWSIO YPOK,
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HaHOCVMBbIVA TaKUMW AENCTBMAMM, N NPUHANO HEKOTOPbIE,
[Janeko HeaocTaTouHble, MNpeaynpeauTenbHble  Mepbl.
Hawein 3apaueii sBnsietcs  (OPMMPOBaHWE HOBOIO
€CTECTBEHHOTO NaHAwagTa, COOTBETCTBYIOLLENO COBpe-
MEHHbIM ~ 3KOHOMMWYECKUM  TpeboBaHusIM W 6onee
rNly6OKOMY COBPEMEHHOMY MOHVMMAHWUIO BUOMOTNYECKNX
3aKOHOB, YMPaBAOLWMX NPUPOAHONA CPeaoi, U 3HaHWe
37Ol cpedbl AN 3[0pOBbA >KUTeNelk ropodoB, Ans
BOCCTAHOBNEHWUS WX CWUM W TMCWMXMYECKOTO PaBHOBECHS,
HapyLUEHHOr0 MPOMbILL/IEHHO LMBUN3aLMEN.

YXenatenbHo, 4To6bI OKPYXatOLLWIA HAC Nen3ax yaoB-
NeTBOPSN HallyM 3CTeTUYEecKue BKYCbl U Obin Bblpa-
YXEHWEM TapMOHMYHOTO COCYLLECTBOBAHMA YeloBEKa C
MpVPOAOIA.

3. 3AK/TKOYEHWE

JNecoHacaxxaeHus Ha LenvHe, co3aaHme Neco3allnTHbIX
Monoc, nocagka KyctoB Ha 06OuYMHax [Opor, KOTOPbIM
YrPOXKaeT 3p03usi MOYBbI, BO3BPALLEHME C TOW XXe Lefblo
pekam unx 3e/1eHOl OnpaBbl, PEKy/bTUBALMS TEPPUTOPWI
ObIBLLUMX OTKPbITbIX Pa3paboToK, co3daHue nognecka U
yBEIMYEHME YMCna PacTyLyx B flecy Mopos [epeBbes,
3ab0T1a 0 hayHe 1 (iope pek, HakoHeLl, 3ab0Ta 0 NpaBw/ib-
HOM BK/THOUEHWW 3aCTPOMKY 1 TPAHCMOPTHBIX COOPYXXEHWIA
B (hopmmpyemyro cpegy — BCe 3TO Heobxogumo, YTOObI
€034aTb NaHAawagT, yaoBIeTBOPAIOLLMIA (DyHKLMOHAbHLIM
TpeboBaHUAM, ¥ NO-HOBOMY MPEKPACHBINA.
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UDC 711.416

THE ORGANIZATION OF THE RECREATION IN SUBURBAN AREA OF THE BIG CITY (ON EXAMPLE OF
THE CITIES OF AZERBAIJAN)

T. Nagiev

Azerbaijan State Architecture and Construction University

Resume: The city always was closely connected with its environment i.e. with its suburban area.

One of the main purposes of suburban area is the creation of convenient conditions for long-time rest for the citi-
zens of the big city. The forms of the recreation are always changing. They are differentiated by the local rest condi-
tions, by the conditions of the rest in the city, by the recreational and tourism value of the suburban area, by the level
of suitableness of the transport in that area.

While planning the set of constructions for tourism and recreation at the suburban areas one should carefully ana-
lyze the natural environment of the area, more carefully, than when planning such kind of constructions within the
city.

This analysis should determine the allowable loading level of the area, which should not be overloaded by people,
who are looking for the place to have a rest and it also will be effective in choosing the most appropriate way of utili-
zation of that place. Almost everywhere, where the rapid process of industrialization and urbanization exists, there is
a real threat for landscape. It was spent a hundred of years for people to understand the real terrible results of inef-
fective and harmful utilization of the landscape. Our primary purpose is to form new, natural landscape, that will be in
a strong correspondence with the economical conditions and biological laws that are guiding the natural environ-
ment and which will provide a healthy life and better psychological rehabilitation for the citizens after the damages
made by industrial civilization.

Key words: city; suburb; tourism; industrialization; urbanization; environment.

d9dmbgarol msdowo 11.02.10
domgdaeos sbodgdwoe 25.02.10



LBEIL Go(M3ISO — TRANSACTIONS OF TUG — TPYAbI TTY

453 666.1

Nel (475), 2010

05653IR@E(M3J 30606 JN@O0SKRO N30LIdIS0

3 ®myge, 3. JogmsTgogmo*

>0 JodgdBn®obs s JogsJmddgbgdenmdols /9@doboliGogoly @g3s®Bsdgb@o, Lsds®mggaml §gdbogydo
960390L0BgB0, boJsdmggenm, 0175, mdognolio, gml@egsls 77

E-mail: amv59@mail.ru

69b0ogdg: gobbogrymos  mobsdgmdmgg Lsddyg-
bgdenm dobols mogolgdymgdgdo s 0d mgobmd@o-
g0 dobobosmgdemgdols  aoobys®odgdols
O3 gdo  360dgbgenmgebfomsm  gsblisbmgmogl
dol, GmyeaE bosddgbgdam Fobsaols, LogJldgey-
5®o30M-gmblAMYJEoge mgolgdgdl ©s @mdmols
3Mbs  50JodgdBmal  Lodygsagdsls Joligdl dg-
brmdolomgols Lodliygdydol, 3sgMmmgbgdol, aoddgom-
go@modols s gargasbGydo 0g@lobol dobokgdols
dobbom, Sbggg  aoblsggm@gdygao,  gbogogydo
5@JoB9ddadgmo mdogddgdol dgbsddbgarsw, Som-
bomls s8> o9 03 @od@ymol, ¢g@ol, aodkgoMge-
@emool 0y bbgs dosbsbosmgdenols 3Jmbg  8obo.
dmgdgeos Jobols s@g33eols 3mgxnoi30gb@ols, Lo-
booanols  bogowol  dmsbmdol,  dydaysd@sdmdobs
©s bogrgomdols 3mgx03096Ggd0l, dobols Lod@ go-
3ol s od@ydolowdo  Fobommdbols dsbolbosmgd-
@gdol, sbggg dobols myg®ddgemo s Lbgs mgoligdg-
b0l aodmbsmgangaro gm@dgengdo s FbsGgmygao
dobol  bmdgbjems@ydgemo  hsdmbomgomo,  gob-
Lobwgdgeos boddgbgderm dobols s dobols bbgs
bo39mmdgool gbmgdoga®o dsbslosmgdangdols dg-
golgdol  3@oGgmoygdo, @mMIgmoE  aoblsobmg@ogls
dobol b53900mdgd0l ©gamBsBoge mzoligdgol.

3bgd0,

bo3gsbdm  Lodyggde: Loddgbgdenm dobs; V-
350@oM0 3maodg®o; sMg33eols 3mgno309bGo.

1. Igbsgoano

0obodgemmgg dgbmdgdols s@Jodgldu®sdo do-
bs  goMmme  yodmoygbgds. 0po  a3bgogds  @m-
30603 boggobxdg momdgdol dgdoglgdgeno Iy
3odBoM0  doboans, obggg dgbmdosms gobowgodols
0y 0b@gHogmgdol gom-gomo dodomswo bsddg-
bgdem  gangdgb@®o. 8obsl 3bodgbgermgebo  swgo-
@0 939805 ©93mAsGogmo  bogmgdol, oJlglge-
6go0bs s gmgomo Egdkaols oy oggxol Fod-
dmgdodo. ofgsb  godmdwobody, FgHo  oJBe-
@a0s yggees 0d mgobgddogo Losbanol oy dob-
sbosmgdemols aoEbmds, Mo mobsdgommgg dobsl,
Aoam®G Jobogsl, sbaloosngdl, @sms o@Jodgd-
A®@olb  dog® ©sldgmo  sdmEebols gowsfyggdo-
Lomgol Lfm@se dmbpgl  Lomsbspm  Labgmdols
dobols ‘dg@hggs.

2. doGomspo bsfomo

Lsddgbgderem dobols mgolgdgdo GoBMM oS-
bmbdo  o@gmgds. dobol Lobgmdol LFm@o s@bg-
gobsl sg@omgdgaros goamwgm dJobo aobdslibge-
39990 m30Lgdgool s Imizgdygemo Lobgmdobom-
g0l odsbolbosmgdgaro
dobmob, ggges bosddgbgdenem Bobols sbslbosmgdls
00 boghom mgoligdgdo, aodmdwobodyg dobsgnols
d99bgdoob, @sdbogdol dgmmpowsh s Ubgs
Ao JBMOd0©sb.

Amame3 Fgbo, obs 3d9bgdenmdsdo aodmoygbyg-
do, Begm@i gdasdBomo doboms. sOEMY  ©0©o
bbols §ob, o3 dbcog dobs dgyEgergeo ogm, dop@sd
odgodo@  aodmhbs  sbogno  Fgdacd@odo  dmenodg-
Ao dobogrgdo. mydas, Lobsmeols momdgdolsm-
g0l Bobs ggmeg @hgds dodomop gloglgd dobo-
@5, g0bs0ob, 3ma0dgmgoologsb goblibgsggdom,
030 305]B0ggmoE 5O dggeegds s oM ofgol.

dobol, GmameE Loddgbgdenm  dsbognols, do@o-
moE mgoligose omgargds dobo m3@Goggdo dsbolo-
20gdgdo, Mo ©s3gdoMmgogmos  Jodoy® dgoag-
bogomdslimsb, d0bols LEOYIHPASLmsb, dolo bgos-
300960l doboboomgdangdls ©s ©ods@Ggdomo  ©sd-
RQoMog0 B0Mgools Mzgolgdgomsb. sdolmsb, ygganoby
doMomos  omgangds  bobosmaols  m3@Gogygdo  wo-
335bmbols  godo@gbols,  gsd@sMMdol,  oMgggerols
5 dnobmJdol dobslosmgdbagdo s Bg@Momgbgde.

doboby o39dyeo Lobsmenol bsjowo GEsbL-
RMOdoOEgds o sdmyogdygmos dols m3Gogy®
dobolosmgdagdby. Lobsmenol gog@igergdols Lob-
Joog s@sgmmygodmmgsbos Lbgswslbgs Lodgg®ogols
35M9dmdo, sdo@dmd 3ogdls o dobsdo godogogno
Lobsmanols Lbogo 30®gsbegeno d0ds®myge gdowsb
3os0b®gos gymbom, GMIgmoi wodm 3o dyos
dobols goMmeo@gbols dohggbgdgenbg. mogol dbdog,
3o0Es@ gbols  dohggbgdgamo  dywdogos m@ogg go-
93mbomgol s oG oMol sdmogdygao Lbogols
53990 3g0bgby, dog@sd sdmgogdyeos do-
boli Jodoyd dgoagboenmdsby s 146-psb 2.0-dwpg
d9Mygmol. hggymgd@ogo  bsddgbgdare  dobobom-
gob gl ohggbgdgeno 151 yo@ols.

dobol s3I ggeogo  mzgoligds  MomEgbmdMogow
Aolpgds sMgzgemols 3mgx0309bGom P, GmIgmoc
B™os dJoboligsb sMggeomo p s bbby ©o3y-
dgao ; Lobosmarols bogowol Lowowggool dggem-
©gools:

0golgdgdols  dgmogligds.

225
B
pA]

75



2.
e"%@g
35
FL
p ]

76

Nel (475), 2010

F

Il

doboli 5@ gg3e0l  3M98030gbH0 WM gogdy-
@os dolby wogdymo Lobsmarols bogopol gym-

p:

bgbyg. o390l 3gobol aob@olmsb gomew do-
Aol sMgggeol  gmgx0i3ogb@o,
Aol dobsdo golbyeo Lobsmerols 0b@gblogmdsls
oby d30GEgos dobo Fydasd@odmde.

dobols  doge ‘donsbods
5 bmdMoge Fobpgds dmsbmdol a  gmg-
%6030gbHom,  Gmdgmoi  Amaos  dobol  Bog®
Joobm Jdgmo Fy Lobsmgnols bsgowols dgxsdogdo-

G5 od30-

Lobsmaols  bsgools

Lo dolbg wogdge bogopmsb Fi:
F

a

a=—<,

F
dobols dog® Lobsmenols dmsbomJds 860dgbganm-
g3obFomoss wodmyoegdgemo dol Jodoyd gy g-
bogrmdsols s gyudieol Lobgbg. b3gEosey@o
Lo>ddgbgdenem  dobols

Dmaogdmo  Lobgmds,  dogo-

LBl Go(I3380 — TRANSACTIONS OF TUG — TPYAbITTY

dbo@gagmo s  ©gmts@oygmo  dobgdols  dog@
YonobonJdymo  Lobsmeol GomEgbmds  dgodan gds
9R6m dgdo ogml.

dobols  9dmogdgh  mgoligdo  omgangds  dols
dog® Lobosmgnols ao@o@gdols gbsdo. gli mgolgods
boloomegds dydyed@otimdol 3mgxnocogbGom 7,
Omdgeoi Amaos dJobsdo  odsgsmo  Lobsmanols

bogowol Fr  godpmdols doldby wozgdyw  be-
Joomob Fi:
T=—,
F,

39Ja290H°0030b 30980309600 @M oEydy-
gos  dobols  bgsdodol  oddggensy s  Jmodb-
nJdgee mg30L9d93bg, doBm3 mgmBogEs©, 0©ge-
@@, bOY@os s@>dmsdbmJdgen dobolis go @
dggdemos goos@otiml bobsmanols 92%-bg dg@o, go-
boosb dobo m@ogg bgwsdo®o  soMggemsgls  Lo-
bomanols Lboggdols dobodyd 8%-L.

‘d9d0bgols  FydaedBotimdol  ©sdm3owgdyem gds

3o0kg00goag  Loddgbgdanm  dobols  gyu@E@gdols

oo, dbobash ©odEsgo dobgdo, dmsbmdogls ) i
53999800 Lobsmerols  bogowols  40%. gg@sw©o Go0gghmdoby sbobyeros l-gr gbdogdo (1]
3bGogo 1
F9Ja09300md0l ©sdmogdagmgds d9d0bgolsls dobol @G gdol Momgbmdsby
- ROEE 930l Homwgbmds

dshggbgdgamo I 3 7 5

‘P9 Ja00Bo0mds 092 0.84 0.77 0.72 0.66

NoARRISS 0.08 0.15 021 025 0.30

b3goseygdo  Loddgbgommm  dobgdolomgols gl
dobobosmgdangdo 360dgbgamgsbfomaw oigangds.
obig, dspomoms, sMgz3emol gmgnoiEogbdo dgod-
@gds dgdzodegls ob Aoobodml dobols bgwe-
300bg  Lbgoolbgs bogmogdmgdols o330l godols
o@obols dgdggmdom. aoMs sdobs, dMsgoe U3g-
3o dobsl  dbodgbgenmgebo  dyJdmsbmdols
9bs@o 5J3l.

Qobx @0l omdgdol  L3giEosgydo dbol  ©s
Lomdmesdzsgo mgobgogool dJmbg  Lsddgbgoemm
dobom dg3bgdobsl, osyioggdgemos ‘dgd0bgodo go-
Lygeno  Lobosm@ols bogowol b3gJ@@ygao dobsobios-
mgdmgdols  Yggobgds. domo  Igdggmdom  bpgds
Ygbodsdolo dobols Lobgmdols s@hggs, Lodygsagds

339dmggs  Lobsmangasd@omo  beymggdbolsmgols
Fobobfo®  aobglobmgdmm  mom@gdbogydo s

9B adbogamo mgoligdgdo ws dbgroggemdon Lo-
39 dombg domo bggogagbs d9bgd®ogo yobomgdols
QgMomgbgdol dgigemobsl.

Ibgggemdon Lsdygdoml 30®mdgdby gg@owo
‘d9d0bgols bgdmJdgogdol  dglogsbgoma, o¢30-
@agdgeos  a5bolsbogdml  L3gJd®ols bogowao
boFogols dgopgbognmds Lbogy® 9b9@05T0, @m-

dgemoi  dobodo  aoogmol.  odsbmsb, dobobdgfm-
bogmos godmgoygbmm Fgdasd@ocmdols gobyseny-
00 3mg80309630, Gmdgamoi dobsl ogas, bo-
g0 13gJB@ol 3mbs3ggmol Jmgen ©osdsbmbdo
A= A 035Lmsb, gomgomolifobgdygemos mgoemols
‘Ygodgdbomo da@dbmdganmds

%

jgxriuidxl

A

% ;

jglridxi

A

Tp =

oo A 9bgda00ls b3gaosamydo  aobsfomgodss

96929003 9ms© 360dgbgenmgobo dbols L3gdBdols
BoO3egddo A-As)s A — L3gdH@gmo  3od@stio-
ol 3mg803096@0.

0933s, bgdoldog@o dobs, aods boangeo Lo-
bomarols  Lboggdobs, sBs®gol  dbols  b3gJd@ol
gboamog, aE®s00bgygd ©s obg@sfomge  Lbo-
3900 go@3399ae  bofoal. doboll gl mgolgds
T 9bgogmysd@dommdols
0b@gadomamo  3mgx0309b@lks -

‘dgodagds  asdmobs@mls

d9dggmdom,



LBEIL Go(M3ISO — TRANSACTIONS OF TUG — TPYAbI TTY

dgemoi dobodo Ao@o®mgdygmo Lbogy®o gbgmyoobs
o doliby oigdygmo gbgmyools dgsdwgdom go-
bolisbmgmgde:

A
J‘gﬂld/l
_ A
T= e
[&:d2
A
30300 Mo IJaod@ommdbols s  9bgtgmyad-
BoOMdolL  0b@gadom o 3mgno30gbBgdo, Igy-
godenos dogo@mo bogrgsemdol gmgxnozogbdo Ky,
3obbsgmdgdom 360dgbganmgobo hggbmgol, @sg-

356 230h39690L  dobsTdo  goBoMmgdyao  Lbogy®o
9690300l bogoygano Lobsmarols ‘dgd3ggermodsls
A2
_I.SAT)\ Uy dA
Tg M
K'U = =
T A3
J-S)\T)\d)\
Ao

09 gBosmbs  dogomgdm  hggymgd@og  Gob-
xGol  dobol, GowEglbsg  T0=085, 1%=091 s

K's=107, dgodgngds aobgbobmgdmm  godombdomo

bogngombol  3mggnoiogbdo K, @mdgmoa Foo-
0oy gbl BoBEMdSL

> 230hg9b6goL, @MAmM@ 03gegds Mobsge®EMbS
350Mgog@  Lobsmargls s LEOyga Lbogy®d be-
3ol dmaol, godsmm Gobx@ol dobol L3gioo-
@0 dobom JgiEgemolsb.

dgwgdogmo  1sddgbgderem  dobgdols
mgolbgogdols dgxnoligds bomgomdols jmgx03096-

sda 3005,

Bobs Ky ©o ggdopmgbgools dsbobosmgdaon A,
oMg33eols 3mgno3ogbBol P boxgdmdols dgdggm-
Lodygoamgdol  agodangsgl  sgo@bome  dobs,
9bOYbggaygmgagl oMo FoOFM oy
5335l dboli @oposiEoolsgsh, s@sdge  bayzgmyg-
Lodydombsmgobs.

dom,

Omdgenog

b 300m693L  dbgroggermbdomo
93005 gbmds 9bws dogbokml dobgdl, @mIgmms
bogngombol 3mgr0i309b@Go 1.5-2 go@ol wo gg-
Bomgbgds Josbenmgdyaos 555 HM dbol b3gd-
B®ol bogoyeo osdsbmbols Fgo@ogmmmgsb dm-
bogg9mmasb.

39m®o {mbs ©s, dgbodsdolop, dmgemo  jmb-

LAOYJool  dsbs,  Loddgbgoamm  gengdgb@gdols

Nel (475), 2010

9goOm-g0mo  gdmogglbo dsbolosmgdgemos. gl me-

30G9@Egos  dobol Iy dacd@ed
Looddgbgdemem  gangdgb@gdbgs. hggnangoddog, do-

bodo@f oo

bgol, dogbgoogo domo sdbowgdol bgdbols,
>Jal 2500 66/83 doEgembéono  dsbs. g dobols
‘dgpagboenmdsdo  dgools Lbgowolibgs  gobygyearo,
OmdgeoE sOSs hggnmgddog dobsTo, ImEyeom-
domo  dobs  dgodgngds, dglodsdobow, Log@dbmd-
o 250bo@omb.

dobol Lod@goaol dsbsbosmgdargdo Fobslife®
3obLobmgmogl Loddgbgomm gmblE@yiool Lob-
gb, bmdsl s Fobol. dobsl, Gmam® i ddogoe
Ubgs Looddgbgoenm dosbognsl, ogl Loddgbgderm
306bEOYJ30gd0obomgol s@slaliyy@ggeo  mgolgdyg-
3°b9g9m3bgds
3oty Loddgozg 3o%0dgols o Imb@sbyg, Lodd-

d0.  Jom Lbodgoxg, dgesmgdom
3030L ©sdmowgdygmgds bgesdo®ols dwpamds®gm-
b5y, bodhigbo dodggdo  boggmmdgddo, dbs bogg-

0mdgool  dgsbogy@o

09335, ggges gl bogaro dg@-bogengdow dgodeng-
b5 aodomoggdyger  ob  3md3gblomgd e 0dbgls
Lbgo@alibgs  3mbl@®gdiogeno b oy
dobs  @odboegdol 3GmEgldo dgodgbls sbogn mgo-
Lgdgol. dobol 8gdsboggmo mgoligdgdo 3bodgbgenm-
3obYomoe @admgopgdgmos  joblikGgiGogmo
9093960l adodygemo  Jpamds®gmdsby.  dobols
L0330 Lobol  @o@godmgobsls
>M5gHMY3oMMgobos: dmbMsbs s gofgangsbyg opo

od9doggool  Lodmyeny.

0L HNOm

bbgoolbgs

7-10-x 96 bogangdos, gowdg 39ddgsby. dobol Lod-
0303y ©odmoegdgmos dslognol Jodoy@d goyg-
boenmdoby, Bgd3gdodoby, bojgmmdol bmdgdby,
5R300mg0l Lohdomgbs s bolosmbyg, godmFgols
ba®olbbyg, ©0g59]Bgd0L >@Lgdmdsls ©s dom  be-
Losmbg s o.9.

dobolomgol @sdobsliosmgdgemos ols gomgdmg-
b5, Mm3  mgm@ogmse  asmgmogo  bodd o3y
36093bgamgobfomow  aoblbgogogds  s@OLgdyao-
Lo ob. obyg, dogomomsw, 0y mngmdogmso dobols
LodB 303y 3o%0dgobg wosbenmgdom 12 000 dgao-
6093 b0/3%-00, Ao o dbm-
@eE 30—-60 g35609@mbo/F Vgoeygbl. gLl sobl-

dobasgnolomgols

bgds dobsTo Lbgowoslbgs ©989]@ol s@lgdbmdon,
OmIgaoi  gogengbsls dol Lod@go3gby.
dobol  bgwsdo®o  LybEgds  doghmdbsmgdom,
Omdgeoi  Foddmoddbgds  boggmmdol  ao3039d0-
Lol, odydaggdolbs s gdldenygs@oiEoobsl. dm-

sbgbls

doxbogg dmbsyggmgdols s@ogOmygeMmgabo  dgw-
39bogmbs bganls 9Fymdl dobsdo Doy ©odsdy-
mdgdols gohgbol. doboli Loddzoz9dy wodmowy-

daenos  aoMgdmlb  bgdmdgogds,  sBIMLRgOMml

225
B
pA]

77



gé"
2%
32
) W
€3
RE
p ]

78

:
2

Nel (475), 2010

Ygagbognmds, Jogdol Lobm@ogg, dobol  byo-
300bg Fymol s@lgdmds. sby, dspqomomop, Fy-
@ols 5s@lgdmds dobol bgesdomby dol Loddgoagl
20-25%-00 5330098L. gl 080  soblbgds, @md
Fgommo  omfggh  dogdmmdbodmgdols bowmdgdo ©s
obgbls doboli do@maobl. bogmogmgdgdo, @®-
dgemo 03 3@m@Eglbobsl  Fo@dmodmds,
db@og, Lowmolgd® dmJdgogdsl  ofgg3l.
sdobs, Jo@mamobol 3dmEglo  danols e gsy-
@a@ 3533900985 dbodmol {g9M98d0 s bgeols
Fymdl ol gogd g gdsb.

dobols  3gobogydo
o dgdpgy bgdbgdl 04969396: FOomdol, sdmi-

nsogols

3oOES

0golgdgdols  sbsdomengd-
Aol o dgdgmd Jobo KoMgdom EsFs@ZgSL, by-
©530M0L  gengd@®mJodoy®  ©sddoggdsl, dogdm-
3OoLAs@moboiosl.  dgogase  dmbdolopdo  {obs-
©mds 0bMgds: FOmmdobsl 4—5-xg@, sdmgdolols
©> QoMmoo EsBsmgolisl 5-10-x 9@, dogzmem @olb-
OO 0boiE0obsls 10—-15-x9@.

sM@Yydolowdo doboli Fobosmmds m@o dohggby-
dgeom  bobosmpgds: wo®@ydomo Lodasb@om a,
s Lodgoxgol dshggbgdgammom G, Lsddgbgdarem do-
bgdob ¢ddsgaglbmdolsmgol (Gmdemgdoi o@ s@ol
L3gEosmydoe  ©sdydoggdygemo)  0=1295  xmy-
gr\m)/az, G,=12 800 va(']gr\no/83. bofOmmbo dobgdols
©5MAYdomo Lodansbdg 5—6-x96 domognos, goodyg

30dmdfgomol,  gom®dFysadswdgsgomn  sdmddom
359go@gdaeo  dobol  3-4-x 9@  domogno, gopdy

o739 doggdgenols. dobols Jodoymo gy gbognmdbols
Yggems 3ol wosdAYdom  Lodarsb@gl. doybo-

@dol  gobaol, gogdoFoli ©s  @gobols  dgygebs
DOwol  sm@ydobowdo  Fobo@mdsls  5-20%-om,
dm@ols  sbdow@ools - 50%-0m, s®d@ydolswdo

Fobsswmdols dgdiodgds dgodhbggs dobol 9wy g-
bogrmdsdo domoydol Igogol Jgygsbom.
‘dgdobgobodo  2obdlobmg® gen donbmgbsls,
bdoé dgdonbgggsdo, Fomdmowygbl dolo wosdano-
Lol gbog@mmnbmgdols dmmbmgbs. gl dgwgao doow-
Vago dobols oo®Bos@ydgoom ob F®odagdloty-
dom. sbgm @A™L, dobol odaolsls bodlbgmggg-
b0 5GFoH Dby 5b Godbg @hgde.
dobol  gu@Emgdol  Loddgoxgdby

olgmo goddmmo sbpgbls yogamgbsl, Gmym@oiss

dsgoe0

bmdgdo, m@ds, GuaEwol dbsmggdol Jggsmy-
b, gmbbE®y3osdo doboli sdsp®gdol mogoly-
b gds. do@mggmbs gm@dol dJobol gy@Eegdols
L0dB 3039 YBOM IgHos, 3oy 03039 FoO®mM™dols
33500580 gm@dol dJobols. slg, dspgsmomasg,
dotmggmbs guaEgmo 41 s 6:1 339Ggdol dg-
BoOEgdbom, dglodsdobow, 2-x9@ ©s 3-xg@ YRO®

LBl Go(I3380 — TRANSACTIONS OF TUG — TPYAbITTY

30303g>  goeg 0203) BOMMdolL  IJmbg  3go-
OSAYmo  dobol  gy@amol Loddgzoag. hobods-
309390 30bLEOYJE00l 3mbGy®dby dobol god-
QoBol  oydEbmds dob Loddzocgl bOwols od
dobol gyuOE@msb dgoo®mgdom, GmdgamoE ©sds-
309dmos Ibmamo
Gom (gb®ogoo 2) [1].

dobol  mg®dygemo  mgolgdgdo dbodgbgemgob-
Foaow  aoblobwgdogh  dol, @mam@E  Loddg-
bgdemm  dolbognol, Logdldgys@dozom  ©s  jmb-
LROgJgoge dobsbosmgdemgdl. dobols mg@ddyan
ngoligdgdl  dm@ols
3098030960 goblsgym@gdagmo  syomo  gz0-
305, @3dgmy doMomo BoJ@mdl FTomdmowagbls

m®0 LoFobsosmdpgam dbs-

bobmgobo  gogs@mmgdols

dolisgmgdols, dggdmgdol bg@bgdol, ©gxm@dsio-
g0 Aghmgdols  3mblG@YJEogdols  s@bggolbsb.
doboli  bobmgobo  aoxge@mmnmgdols  gmgn0E0gbdo
sMdomgdols  §9d3gMo@asdeg  3Mmo]E0symo©
933 ge0s.  bobmgobo  gogs@mmgdol  3mggo-
(30960 wodmgoegdyaos dobol Jodoy® dgwyg-
bogrmdobyg o dgAygmdls Log@dbmd o gddo

(gb®ogno 3) [1].

3b®ogo 2
RYOEEmgsbo dobols bod@gozob
©5dM ogdomgds JmblE®mydiosdo dobo
53530 gb0l bobosnby

RO ol boddgoGa. 60‘36(*)6/32
(050504 900 0)
Bobob bobymds Ol0] lm\?’oﬁofggﬂp\f;]—d g:zf;)'ﬂaﬂm 3mb-
3m db@owsb B9y
o0 gm0 6.18 b 10 1275 b 107
30305 gd g0 490 b 10 525 b 10?
M I>GYH gogEo 367 b 10° 426 b 107
bogdosbo 367 b 102 552 b 107
bogeobo 329 b 10° 401 b 10?
3bMogno 3

Dma0ghmo dobols Lobgmdols
0 g@dygao mgoligdgdo

0deyod-
:%;i:io | 39060 0dm- | GaGmdol
Aobiols Lobgods | 9707 TR damoseeds | goggoo-
gy, 0C- | XOORVGC) | aboo,
(939500, 353 0/(3 °c)
1553'dgbgdae:
BIOO0IEG | gg 106 850 0.88
Go_g¥ggol
bogemobo 88 b 10° 840 0.92
?:)‘:;21"”'\”%"' 90 b 10° 840 0.88
Haoo
330090 9B0560 50 b 10° 840 0.88
H30>399G30- 80 b 10 393 071
Q()




LBEIL Go(M3ISO — TRANSACTIONS OF TUG — TPYAbI TTY

Lobgom bganmgbgdsdo 8obols dbs@g@yeo @o-

Hgogagods  Loygabggdols
dmgs. sliggg omgargds, ™I

dobdoenbg  aodmoygby-
»00bols  godmygbgds
Lobgom bganmgbgdsdo ogm dolo dodomswo  ©o-
b0dbyyargds  gesdofobg Jobom§o@mdmgdols d@e-
3o oy 39bmgobo s@lgdmdols dobdog by [2].

dobols bognsdabyg, dobo ggmoedmdoano d&Fyob-
goegos, @®@ds  ggdo, doboygd dobol danmjgddo
Lobsmgnol Goygeo msdsdo gyma@oml oG Go-
390L oM TbsRzeoml s SO oM JoBg]Hm@L.
dbo@dgageo  dobol bmdgbgms@ s dognbg d@o-
3o @ 9AMgobos: Inbsogs, god®sgo, dobols Joboo-
3999, ©93005@0mo dm30M3gmgds ©s Lbgs. do-
3053, AmEgbsi glogddmdm  dobol  glmg@ogn®
0g0lgdgdby, dbgoggemdsdo bos dogommm oG
3oOB™ ©gaMAsRogmo, sMsdge Lsddgbgdbanm do-
boli gggems Lobgmds s domo Gmeo boygdmdoms
@ Jod 9B n@sdo.

dobo  gobyomydop ddogogn Loddgbgdam do-
Lognsl  gbsdgds. dolbo genyggo bgosdo@mgdo 3oc-
3o 25dmogy@gds  Jaob o spy@ol Fymdsbmasb,
domdoBoa@mbmosb,

omembmob,

bgbmob s o.9.
sdom, dbganos dmodgobml dolbsgns, @mdgabisg
dobs g dom 5@ gbsdgdbmegl. gl s Jodgd-
B™AL dobol s®hggobols GoMmmm LsTgoemgds oJgl,
dggdenos so@homl 83> 09 03 BB adol, Kg@ob,
30dk30@35@mdol 09 Lbgs dsbsbosmgdenols IJm-
by Bobs, @MAgamoi Fomdmgdols 3GmEgldo doowg-
do. dobs  godmoygbgds dgbmdolingols Lodligdydol,
3ogMmgbgdol, aodkgo@gogmdols, gangasb@y®o 0g®-

Lobol  obobodgdgma.  dobsl  aoblsggmégdygao
SEPO0 930300 Pbogomg@o  >sGJoB B aG gmo

0609JHgdol dgbsddbgans.
bsddgbgderem dobol s Jolgsb dgJdbogno bo-

390mdg60L  gbmgBoga®o mgoligdgdo dgdpgao do-
boloosmgoamgdom gsligds: dobol dobol gg@Homo

9 RgM0,  Qghomo  Gmbo s 2oxgM o YEmds,

UDC 666.1

FUNDAMENTAL PROPERTIES OF MODERN GLASS

G. Rokva, M. Milashvili*

Nel (475), 2010

bgs3o®mol goJdyds s BgdlGacs, bsggmmdols
sdbogdol gm@ds s bodobbo. gg@omo geo-

%900 obsloomgdl Igywgosyg dobsl, boem og-
omo Gmbo, dobo Loliygygmsgg s goxgmgdymrm-
b — Jgmgdoe, 9o dobol. dobols bgwsdomols

Bogdoade
OOZIO0(350

3obolobmgmgds  obgmo  mgolgdgdom,
Lob{m@ol  bsdolbo,
9098 9©0 bogdol s@lgdmds s dolo Lodygy-
0n®g, Lod@samg s Loganygyg. yggees gl dob-
sbosmgdgano LOgmop goblsbrgmagh dobols bo-

bgs306ols

390md0l ©gzm@s@oga mgobgdgdl. sdgedsw g9m-
g0 Sbg my olbyg Fodds@goymo 3rgdo, Gomeyg-
brod@Mogom goblobmg@mb dobol s dobols bsgg-
0mdgdol glmg@ognco mgoligdgdo.

3. ©oliggho
bgdmm Jdgeopsb ‘d9330d@00
535L33600, @M Gopash RoMmms Loddgbgdenm

35dmdobs®g,

dobols mgolgdgdols s doboloomgdemgdols @osds-
bmbo, dolo @obdslbgoggdgamo  mogoligdydgodgdols
s> gmbi®gdgmo  Labgmdobomgols @sdsboliosmy-
dgao mgoligdgdols s dgmoglgdol aoEbmds o@-
Jo®9dpm@gols o ddgbgdargdl  weddmgdGgdols
30m3gldo  ogbdodgds dobols  Lobgmdol  Lfm@
dg@hggedo. o3 oMol L3giosmol@gdolsmgols
obggg 9bodgbgenmgsbos  dobol  boggmmdgdols 0d

abmgdogamo  dobosloomgdagdols aoEbmds, @®I-

wgdo3 o  ©g3masGoge  mgoligdgdl  aob-
Lobrgmogl.

@oHIGOHYHS

1. Conosbe C.I1., [AunHeeea HOM. Crekno B

apxutektype. Mocksa: CTpoiinsgat, 1981, c. 21-25.

2. JleBuHcOH E.A., CmupHoB B.A. LllenkoBHmkoBa
B.A., 3HTenmc ®.C. XyLOXKEeCTBEHHOe CTeK/o W
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1953, c. 13-18.

Departament of architect and urbanistics, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia
Resume: There is considered article outlines peculiarities of modern building glass and methods of calculation of
those qualitative characteristics, which significantly determine operational and constructive features of glass, as a
building material. such knowledge will enable an architect to select a glass made of various material, color, transpa-
rency and quality in order to give a building airiness, lightness and transparent and elegant appearance and also to

create special and unique architectural objects.

There is given calculation formulas of glass reflection vatic, light absorption and transparency vatios, visibility vatio,
glass strenght and impact resistance characteristics, also thermal and ather features.
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The article lists the range of architectural glass and specifies criteria for evolution of aesthetic characteristics of
building glass and other objects made of glass, which define decorative features of glass objects.
Key words: building glass; light absorbtion polymer coefficient of reflection.

Y[IK 666.1

OCHABHbIE CBOVICTBA COBPEMEHHOTO CTEK/IA

Poksa l'.K., Munawsuim M.T.

[lenapTaMeHT apxuTeKTypbl U rPafocTponTeNbCTBa (YPOaHWUCTMKN), TPY3NHCKUIA TEXHWYECKWIA YyHUBEPCUTET, py3us,
0175, Téunucw, yx. Kocrasa, 77

Pestome: PaccmMoTpeHbl 0COBEHHOCTY COBPEMEHHOIO CTPOMTENILHOTO CTEK/A 1 CNOCO6bI pacyeTa XapaKTepUCTUK,
KOTOpbIE B 3HAYMTENIbHOWN CTEMeHW OMNpeaensoT ero 3KChayaTauMoHHblE W KOHCTPYKTUBHbIE MOKa3aTenn Kak
CTPOUTENBHOrO MaTtepuana. 3HaHWe BblleyKa3aHHOTO AaeT BO3MOXHOCTb apXWTEKTOPY MpuAaTb CTPOEHWI0 06MMK
NErKOCTW, BO3AYLIHOCTU, MPO3PaYyHOCTV W 3/IETAHTHOCTW, a TakkKe co34aTb YHWKa/IbHble apXMTEKTYpPHble 06BLEKTHI,
BbIOPAB CTEKNO TOM MW MHO (haKTypbl, LBETa, MPO3PaYHOCTM U APYrX NOKasaTenein.

JaHbl pacuyetbl KO3(MUUMEHTOB OTPaKEHWsi, CBETOMPOMYCKaHWs, BUAMMOCTU CTEK/A, MOralleHusi CBETOBOIO
MOTOKa CTeKNOM, Takke opMysbl pacyeta nokasareneil MPOYHOCTU U YAAPHOW CTOMKOCTW, TEPMUYECKUX U ApPYTHX
nokasarenei.

MepeyncneHbl HOMEHKMNATYPHbIE AaHHbIE XYA0XXECTBEHHOTO CTEKNA, ONPeAeneHbl KpUTEPUM OLEHKM 3CTETUYECKUX
nokasateneii 3aenuii 3 CTPOUTENBLHOTO CTEK/A, KOTOPbIE OMPEAENSIOT 10 AeKopaTUBHbIE CBOICTBA.

KiroueBsie cioBa: CTPOWTENIbHOE CTEK/I0; CBETOMPOMYCKAIOLLMIA NOAMMED; KOIDMULIMEHT OTPAKEHMS.
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dgmdg  FgBYmo0bgdosms  dmdboby@goom, dodob ob-
o dgdmbyao dgmeg dgBymdobgds Gopdo ©yg-
s o gemgds, bobsd LolEgds o@ gomsgoliyeyen-
©gds yggems oy d9dmlygmo dgBymoobgdoliogsh.

2-993g4mbobgdols  dmdlsby@mgdsls  shgdgels  1-
‘YgBgmdobgdols dgdmligans s gl goaddganwgds 1-
©5353900L  bobg@dmogmbom. sligmo Fyzgdgoo dg-
Ladgnms  aobdgmepgls  bgdoldogdo  @omwybmdon.
3oboibopols  Loaddgl  gafmegdm  dolo  dmdlob-
90960l boba®derogmdsl, @m@Es ol dodwobs®gmdls
YghgBgooms  asMgdy. Ggogydse  dgdymdobgdols
3oLgeol @M  dmdbsbydgdol  s@bdo  dmoiegls
AOam®O 3 Pdgomem  InIbobydgdols 0bGgtgoemgdls,
51939 V9300000 06Hg@3omgdl ©o sp@gogy bbgo
OO0 ©5bs3Mygdl, o3 ©o3ogdomgdyemos
dmdLoby@gool  aoa®mdgegdsbmeb  dghgtgdols dgd-
©gy- bbgowslbbgs go®osb@ol aobboangs dgodengds
0dol dobgegom, my GEyme aGdgeegds dgBym-
b0bgdol dmdLobydgds dm@opo Fyzgdol dgdwga.
bdodop Ggomy@ Lolgdsdo dgbsdengdgenos dg-
Vgg000mo d0dboby@gool aopGdgegds gdgemme
03 saomoEsh, Lswsi d9Fyg98> dmbs. sligmo
Va300> >® oVgasb 9439 Bo(odgogmo dmdlabyty-
doli  goygaolig@gdsl.  ULbgs  dgdmbggggodo  dmbe-
@oEbyaros, O sygomgogero yobrgl  FgVyge-
Bogro  dmdloby®gool  mogowsb  ©oFygds, mobsg
Lbgoobbgs  LEsGoLbR0oggM0  goMosEogdom, @3
035bgs  odmgogdygmo, bpgds My 5Ms aobsibe-
©oli Log@dol, @mam®ig dgdmnbgggomo  Lowowols,

bgasbogno  @goemobsios, M9 Yigegmo  @hgds
S>M0begmo  @gomobsios. gl oMol godoygsliy-

@gogeeo  Vygadob  Fgdobggze.  3@odHogamew
Agogobgdoos  FPomgoydo  gomomgdsz, OME3S
begds ho@odgdymo dmdbobydgdol bsfFommdmogo
359985Lg@90s dobo dgVyz9@ ol gdwge.

o

‘dgdmliganols
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bgdolbdog® sw{gdoar  dgdmbgggedo  dobobdy-
Fmbognos  2-3g@ymdobgdols  Imdbobydmgdols  bob-
3Mdeogmds  gyfmemn @mol dmbsgggml dobo
dmdboby@gdol ©ofygdol dmdgbBowsb 0d Imdgb-
Bodg, dmEs ol Gmggdl Jmabsbymgdol Loby-
s, gl dgdmbgggomo Lowowyg omgbodbme &—owm,

dobo gobofomgdol ggbjgos H(u)= Ih(v)dv -00).
0

sbgmo  Jgmsobbdgds  ayeolbdmdl,  Gmd  2-
‘dgBgmdobgdol Jmdbsbymgdol O®L  LolbEgdsdo
o0 dgdmeols  3omggaro  bogool  IgBymdobgde.
Lfmago sbgmo 0bGgas3dgBoEoss yggesbg bgan-
Log@geno LolGgdol obsgnobol gyobboangolbsl.

Ygdmgommon V() ©s y(t) dgdmbgggomo 3OmGy-
Lgdo: V(1)=0, o9 ©@mol t Imdgb@do LobEgds mo-
30Lggoe0s, [obsswdwogy dgdmbgggsdo v(t)=1; y(t)
>0l 2-9gBgmdobgdol  amwobols  go@F Yo g0
©OOM, GMdgmoi Amols 0b@ghgsmos t 3mdgb@o-
56 08 ImdgbBodwyg, Mm@Es LobEgdsdo >@ o]dbgds
203 gohmo ol gobsibowo, @s@ t dmdgbddo oym
(56 o@gops  @oydo, powoms  ImILobydgdsb).
Lbgobso@o 03  gogom, t dmdgbdowsb y(t)
POmMOL  aogamol  Ygdgy  LobEgdsl  ggdangds
dggoaglb  2-dgBgmdobgdols  dJmILobydgdsl, oy
Lol gdsdo dgdmgs t dmdgb@do.

opgbodbmm R(t) = P{v(t)=0},

q(t,u)du = P{v(t)=1;
u< y(t)<u+du}+o(du) , u€[0,+]

R > q(tu) ¢96dcegdol 80dsto  ofgogos
00590 gbEosE M0 s>  0b@gYMomYM-©0g 9@ 9b30-
S g@ AobGmagdoms dgdwgao Lol gde:

R'(t) = -( M+A2 )R(t) + q(t,0), (1
oq(t,u) 0Oq(t,u) __J
ot ou

'M'zj“](t: Vh(u=v)dv+AR(1)g () + LR(O)h(w).  (2)

Zq(tvu) +

35b@m@gos (1) doomgds  Dgdwgy  Sewdosmy®
dbxgamdoms  bogydggambg: aobgobogrmm  bom-

doanmds s{v(t+A)}. gl bpmdogmmds Ygdwgy S@o-

0539000 bpmdommdsms xodos:

1) ©&mol t dmdgbddo LEOymegds bomdogngds
V{)=0 s t @Amol 0bdg@geemdo o6 dgdm-
ol oM ghmo dgBygmdobgds, @oash mmMogy
gdogomo bogowo Pdod@oggbos Ap s Ay 0b-
Bgbogmdom, s30¢md R(H)[1-(A+A)At]+o(At) 3
bpmdo@mdols sardsmmdos;

2) dmol t Imdgbddo LEymegds bpmdogmds
{v(t)=1; O<y(t)<At}; q(t,0)At+0(At) 3 bpmdogore-
b0l sEndommdss;

3) ULbges bpmdommdgdol sgdsmmdgdl  ofgm
0(At) &ogo.
o@bodbygemo by gamdols  Logyydgger by  dga-

godenos hogfgdmo:
R(t+At) = R()[1-( A+A;) At + (t,0) At +o(At).
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59 2obGmagdosb doMBogo godwsJdbgdom do-
302900 ().

sbmanmaoyg@o  dbxgamoom  doowgds (2) yob-
BMEgds.  gg@dme,  asbgobogmen  bpmdogrmds
{v(t)=1; u<y(t)<u+du ©s dobio sendsmmds q(t+Atu)du.
9 bemdogmds bymo dgbsdgrem  s@omsgligdowo
bpmdogmdosms xsdos. dglsdsdols, dgygodenos
hog§ gt mo:

q(t+ At,u)du = q(t,u+ Atfl— A,At]du +

+/12Atj q(t,V)h(u—v)dv+A4AR(t) g (u)du +

+ L, ALtR(¢)h(u)du.

o3 2ob@mEngdols go@ 33970 aoMsddbols dgdwyy,
0y mA039 dbodgl aogymayn At s ao@ogomm
bwgotbg, dm@s A-0, dJogomgdm (2) aob@meng-
oobs.

aobgoboenmo dowgdymo Jgogao 08 dgdmbgg-
godo, AmEglsi dgdogogmo bogomgdol Momwgbmds
m®bg dgBos. LoogabGdsgome gobgobognmo Lo-
do  9995MB0ggbo  bogowols dgdmbgggs ALAy o A3
06®gbbogmdom. dotggmo s dgm@g bsgowgdols do-
3o yggeos  bgdmm  dmygsbogno  ©sdggds ;-
gengeoo Ghgos, dom dododm Lobidgdol ymyszgge,
3000 e yFYGHo 3GomMoBgdols godm, >@ dg-
0(3gergde. aoMs odols, gyyeolbdmdm, G™mI 3bm-
dognos  dgbisdg bogools gobsgbspms dmdlsbymg-
b0l gobofoemgdols g3gbdios K(Uu). Lakodms Loldg-
ol aodmgganggs dgbsdg bogowols dododm. o3 bo-
30mbols aom5F9398> brgds bgdmm spgdamemo dm-
geols godmygbgdom. Lobgmemdd, ggs@oqmmdn,
Gmd 306390 s dgmeg bogoo  gog@mosbgdi-
@oo.  ¥odgM0  bogooli  0b@gblogmds  ogbgde:
A=AHN). 530l 9dogy 335d3L 0obgg m@bsgowosbo
LobRgds, A s A3 bogowgdol 0b@gblogmdom.

3990005bgd o bsgowols dogd LolLRgdol ©s-
3539%0L AMolL gsbsfoangdol g9bjios S(U) ofg-
965 bLOYmo sendsmmdbols Geo@Igeols godmygbyg-
dom.  aobgobogmm  dodmmgbgdo: 1) gog@mosby-

b0 bogowols  gobsgbowo  939mgbols  30Mgge

bogol. spgoao dobsobggo®os, @md o3 dodmmng-

Dbols sandommde: ﬁzi; 2) 2590m05bgdyao
A A+

bogools  goboggboo  gyymgbol 8gmeyg  bs ol

e
o3 303mmgbols sgdsmmbes >dgsb
At

1
S (u) =m[ﬂlG(U)+ﬂzH1(U)]~
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o Hi(u) 3gméyg bogools dog® Loliggdol @ogs-
39%0L @AMolL asbsFoengdol gbjioss.

Yg90g0 IgLsdg bogowols dodsdm LolFgdol ygg-
s 0d dsbobosmgdemol doboswgdoe, o3 bgdmm
a5bg0bo@gm, Logds®olios yggens Ro@dgmsdo A-
ol boggmo  hogbgom A=AFA;, G(U)  g9bjioob
bogeo — S(U) 596di0s, bogm H(U) ¢9bjiool
bogemo — K(U) gabdios.

sdom bsdo bogowol dgdmbgggol sbogrobo od-
0530 gdeos. bsmgeos, Gmd mmbo ©s dgHo be-
gool dgdmbgggsdo o sfg@ogo dgmmeo dgod-
mgds 30Ms30M, d9dsbogyde yodmgoygbmon.

3. ©oliggho

hggb goggmrggo  dobmd@ogo  dmALsby@gdols
9Oms@bosb Lol gdsl, GmymaE 0bgm@dsizoymo
30m39Lgdol BomgdoBogn®  IJmpgaol. smfgdoeno
LJgdol Bobogy®o sbogrmyo Ggomy@ow dgodeng-
b5 0g4ml g@mmdamogo Loy gdemdols bgdoldog®o
B39db0gn00 Lolpgds sMogBg®mdnbodgdamo ©sd-
300m300. bsdMmmddo  dmygsbogno  Fomgds@ o gdo
dopgemol godmgygemggols o dglodsdobo godmm-
3800000 sEam@omndgdol hofgdol dgdwogy, Lody-
SE oS 3399 3e 3o0gVy30H™ bbgoeabbgs bo-
bol 3Go]dBogao sdmizsbgdo.

>0bodbyemo 3GmgJdo aobbmdogmws Lsfs®-
0ggeml  ghmgbymo  Lsdgibogdm  gmbools  go-
boblygmo bgandgFymdom. [obsdpgdotg 3ydenogo-
30570 godmmJdgeo bgdobdogHo sbdo gzgmgbols
33B™MM 9oL o dgbodgmms o@ sbsbogogl Lods®m-
3900l gAmgbyemo bsdgEbogdm gmbool dgbgoy-
@9dgdL.
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UDC 681.3
PRIORITY M/G/1 SYSTEM WITH SOME RESTRICTIONS

R. Kakubava,* D.Gulua,* G. Pipia,** V. Didmanidze***
*Departament of Computer Engineering; **Department of Mathematics; ***Department of organizational manage-
ment, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: There is considered the work one-server queuing system. It may be realey any technical system with
non-deterministic load. In concequence of some usual probabilistic considerations the mathematical model for such
systems is constructed. The main principles of that model is demonstrated for the case of two simplest flows. There is
proposed the method for its generalizion.

Key words: priority service of queues, non deterministic load, the simplest flow, mathematical model.

YK 681.3
MPNOPUTETHAA CUCTEMA M/G/1 C HEKOTOPbIMW OTPAHUYEHNAMU

Kaky6asa P.B.,* T'ynya [.B.,* NMunua I.M.,** B.A. AngmaHnaze***
*[lenapTaMeHT KOMMbIOTEPHON WHXEHepUW; **[lenapTameHT Matematukun; ***[jenapraMeHT OpraHu3auuOHHOro
ynpasnieHus, Ipy3UHCKNIA TEXHUYECKWA yHuBepcuTeT, Ipy3uns, 0175, Téunuc, ya. Kocrasa, 77

Peslome: PaccmoTpeHa OfHOKaHa/lbHas CUCTeMa MAaccOBOTrO OOGC/y)XMBaHWS, KOTOpas Ha MpakThke MOXeT
npeacTaBNATb CO60M NPOU3BO/IbHYIO TEXHUYECKYIO CUCTEMY COBMECTHOMO MCMOJb30BaHWS C HefeTepMUHNPOBAHHOM
Harpy3koii. Ha ocHOBaHWM BEPOATHOCTHLIX PacyXXAeHuid nonyyeHa marematryeckas MoAeNb AaHHON TEXHUYECKON
CUCTEMBI.

MocTpoeHne Mogenn NpPoAEeMOHCTPMPOBAHO Ha NpUMeEpe, Korga B OOGCMY)KUBAIOWY CUCTEMY BXOAAT [Ba
npocTeiwmx notoka. O606LLieHNe MOAEN NOMYYEHO Ha NPUMepe CBeAEeHUS MOZENN C TPeMs MOTOKamu K MOgenu
cMcTeMbI, 06CNY>KMBaKOLLER ABa NOTOKa. MokasaHo, YTo

noA06HbIV NOAX0L BO3MOXEH /11 MPOU3BO/IbHOTO KOMMYECTBa BXOAALLErO NPOCTOro NOTOKA.

KiroueBsie coBa: NpUOpUTETHOE OGCMYXMBaHWE ouyepefeli; HefleTepPMUHMPOBaHHAs Harpy3ka Ha 06CTyXu-
BaHuWe; NPoCTeiLwmniA NOTOK; MaTeMaTnyeckas Mogenb.

I9debgemols msdowo 19.06.09
domgdaaos @sbodgdeose 21.07.09
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MATEMATWYECKOE MOAE/IMPOBAHVE NOBEAEHNS MOTPEBUTENEN HEKOTOPbLIX YCNYT
P.B. Kaky6aBa,* P.I'. Kytatenagse,** .M. Munusa,*** B.A. AnamaHnaze****

*[lenapTaMeHT  KOMMbIOTEPHOW  MHXXEHEpWU;

**[lenapTameHT

9KOHOMMUKM n 6VI3H€C-3,CI|MVIHI/ICTpaLI,I/II/I;

***[lenapTaMeHT MaTeMaTuku; ****[lenapTaMeHT OpraHU3alMOHHOr0 ynpaBneHusl, [PY3NHCKUIA TEXHUYECKWiA

yHuBepcuTeT, [py3us, 0175, Téunucn, yn. Koctasa 77
E-mail: iveri@gtu.edu.ge

Pe3tome: PacCMOTpeHbl HEKOTOpblE  aKTyasbHble
BOMPOCHI, OTHOCSLUMECS K CTPyKTypam nonesHoct [3].
VIMEHHO, KOHKPETHOE peLLeHVe NOTPeGuTens o Bbibope
onpeseneHHoro Habopa ycnyr, nNpeAacTaB/seTcs Kak
BbIGOP TOYKM B MpOCTpaHCTBE Yycayr. [1ocTy/MpoBaHO
HECKO/bKO  HayaflbHbIX  MOMOXKEHWIA, KoTopble 060c-
HOBaHbI B TEOPUV NOME3HOCTU. MOCTPOEHA U 1cc/iefoBaHa
mateMaTuMyeckas MofeNb MOBeAeHUs  NoTpeduTens.
PacCcMOTPEH KOHKPETHbIA MPUMEP U MOMYYEHb! YKCTEH-
HblE PELUEHUS.

KntoueBble crioBa: maremaruyeckas Mofesb; npoc-
TPAHCTBO YCMyT; BbIGOP NOTPEOUTENSs; (YHKLMS nones-
HOCTW.

3. BBEAEHVE

OZHUM U3 BaXKHbIX NMOHSATUI 3KOHOMWUYECKOI TEopUK
fBNSieTCH NoTpebuTeNns TOBapoB M yc/yr. B yacTHoCTH,
rnagHasi Npo6nema Npy W3yyeHUW MOBEAEHMS MoTpe-
GuTENs 3aKNYaeTcs B TOM, YTOGbI YCTAHOBUTb, B KaKuX
o6bemMax OH NpUOBPETET HaMYHble YCayrM Npw
3afjaHHbIX LieHax M [10X0ax W Kak OH GyaeT BecTu cebs
rnoc/e BBeAEHUs HOBbIX YCYT UM TexHoorui [1,2].

Kpome TOro, mpu n3yyeHwn npoGiem MOCTPOEHMS U
3KCM/lyaTalum CUCTEM YC/yr BCErda MPUXOAMUTCS yuu-
ThIBaTb LIE/IN, XENaHUs W HyXapl Kak NoTpedutenei, a
TaKkKe TeX, KTO YNpaB/sieT TakuMMW cucTeMammn Wan cam
nozBepraeTcs 1X BO3AeNcTBMIO. VIMEHHO NO3TOMY Uccne-
[0BaHWe MOMe3HOCTU NpeAcTaBnseT coboii HeoTbeMm-
NEMYI0  COCTaBHYH) 4aCTb MPUKIAAHbIX  CUCTEMHBbIX
MCCeI0BaHNIA Ha BCEX 3Tanax XXMU3HEHHOTO LMK/A CUCTEM
ycnyr (MHOPMaLMOHHBIX, KOMMYHVUKALUMOHHBIX 1 T.1.).

4. OCHOBHAA YACTb

KoHKpeTHOe pelueHVe noTpebutens O MOKyMke
onpefeneHHoro Habopa ycnyr maremarmyeckm MOXHO
NpeAcTaBUTb Kak BblGOP KOHKPETHOW TOYKM B NpOC-
TpaHcTBe ycnyr. MycTb n - KOHEYHOe 4ucio paccmar-
pviBaeMmbIX YCNyr, a X=(Xy,...,Xn) - BEKTOP YCAyr, npnoo-
peTeHHbIX NOTpebuTeneM 3a OnpefAeneHHbI  CPoK
(Hanpumep, 3a rof) Npu 3afaHHbIX LeHax K onpe-
[JeneHHOM KanuTasne, 3aTpaymMBaeMbIX Ha 3TW YCIyrv 3a
TOT >Xe CPOK. [pOCTPaHCTBO YCMyr - 3TO MHOXECTBO

BCEBO3MOXXHbIX HABOPOB YCAYr X C HeoTpMLAaTENbHbIMY
KoopAuHaTamm:
C={x: x>0}, i=1n.

B Teopuu nonesHocTn npegnonaraetcs, YTo Kaxabli
noTpebuTens N3HaYauIbHO MEET CBOM MPEANoUTEHUs Ha
HEKOTOPOM MOAMHOXECTBE MPOCTPaHCTBa ycayr Xc{x:
xi>0}. 310 03HauaeT, 4YTo ANA KaKaow napbl XxeX, ye X
MMEET MECTO OAHO W3 TPEX OTHOLLEHMWIA:

X>Y - Habop X, NPeANoUYTUTENLHEE V;

X<y - HAbop X, MEHEEe NPeANOYTUTENEH, YEM V;

X~y - Ana notpebutens oba Habopa 06nagaroT
O[IMHAKOBOIA CTENeHbI0 MPeAnouTeHus.

OTHOLWeHWS npegnoyTeHns 061agaloT No KpaliHel
Mepe cieayoLwmmMm CBOMCTBAMU:

1) ecnu x>y, y>2, 70 X>>Z (TPAH3UTUBHOCTB);

2) ecnnm X2y; AN KaXAoro i, To X>y (HeHachbl-
LaemMocTb: 60/bLIOA Habop Bcerga npeanovTuTeslbHee
MEHBbLLErO).

OTHOLWEHNS MPeANoYTEHMST KaX4Oro noTpeduTens
NPV ONpPefEeneHHbIX CnabbiXx NPeanosiokeHNsX (MMeeT
MECTO cneayrowas teopema [ebpe: ecnm MHOXeCTBO X
CBA3HOE, @ OTHOLLEHWE NPELNOYTEHNSA HENPEPbIBHO, TO
(hYHKUMS NONEe3HOCTM cyulectByeT [6]), Kacaroumxcs
NpeanoyYTeHnn, MOXHO NpeacTaBuTb B hopMe WUHAM-
KaTopa nNpeanoyTeHunit, T.e. Takoi hyHKUMM NONE3HOCTU
u(x), uto 13 x>y cnegyet u(x)>u(y) n U3 x~y cnegyet
u(x)=u(y)-

BeedeHve GyHKUMM MOME3HOCTVM MO3BOMAET 3ame-
HWTb OTHOLLEHWS MPEANOYTEHNS NPUBLIYHLIMW OTHOLLE-
HUSIMU MEXAY Ymcnamm: 60/bLIe, MeHbLUe, paBHo [3].

B Teopuu nonesHoctT yacTo npeanonaraeTcsi, yTo

(OYHKUMS  NOMEe3HOCTU  ABaxAbl AudpepeHumpyema,
CTPOro BOTHyTas 1 061afaeT cneayoLmMMmn CBOCTBaMN:

ou
1) 6_>0 - € poctoM notpebneHus 6nara nones-
i
HOCTb pacTer;

. Ou o
2) Im%a— =00 - He6ONbLLON NpupocT Gnara Npu ero
X; > xi

nepsoHavYa/ibHOM
MOJIE3HOCTb;

OTCYTCTBMM  PE3KO  yBE/NYMBaET
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2
u
3) ) <0 - c poctom noTpebneHuns Gnara CKOPOCTb
i
pocTa NofIe3HOCTW 3aMeNAeTcs;

. Ou
4) Imga—: 0 - npu oYeHb 60MbLIOM 06beme Gnara
X —> x‘.

€ro Aa/bHelillee yBeNMYEHWe He MPUBOAUT K YBE/M-

YEeHWIO NONE3HOCTU.
HanomMHum, 4TO (yHKUMA U(X) Ha3bIBAETCH CTPOro

BOTHYTOW, ecnmn  u(ox+py)>au(x)+Bu(y) npu  no6bIX
X,yeX, xzy, a>0, >0, a+p=1.
2
Monoxum, u, (x) = O"u(x)  Lj=1,2,...,0.
’ Ox,0x

Matpuuy (u;(x)) Ha3biBatoT MaTpuLieit Mecce.

MpuBenem 6e3 pokasartensctBa [3] crefyroulee
yTBEPXJEHME, KOTOpPOE MO03BONSET MpPOBepsATb (akT
CTPOrO BOTHYTOCTU (OYHKLMN.

YTBEPXKAEHMNE O CTPOTOM BOTHYTHOCTU. PYHKUMS U(X)
CTPOro BOTHyTa TOrAa 1 TO/bKO TOraa, Korga

iZuy(x)§,§j<0 npu Beex &, i=l, 2, .., n,

ij=1
O[IHOBPEMEHHO He PaBHbIX HYNIO.

Mpwv cobnofeHM NocnefHero HepaBeHCTBa roBOPST,
yTo MaTpuLa (U;(x)) oTpULATENbHO OnpeaeneHa.

MpesenbHoOl  NOME3HOCTbIO  YCNyrM  HasblBaeTcs
npesen OTHOLUEHWS NPUPALLEeHUs MOIe3HOCTM K Bbi3-
BaBLLEMY 3TOT NPUPOCT NPUPALLEHUIO YCYTIA:

Takum 06pa3oM, npefenbHas None3HoCTb MoKa3blBaeT,
HaCcKO/IbKO BO3PacTeT Moje3HOCTb, ecny 06beM ycnyru
BO3pAacTeT Ha Manyto eauHuLY.

MoBepxHOCTbIO 6e3pa3nnuna HasblBaeTcs runepno-
BEPXHOCTb pasmepa (n-1), Ha KOTOPOW MOME3HOCTb
MOCTOSIHHA:

u(x)=C=const
nnu B andpepeHLmanbHon popme
du=Y" g —0. 1)
i Ox,

Ycnosve (1) o3HauvaeT, yTo KacaTenbHas K noeep-
XHOCTW  6e3pa3nuuns  nepneHavKynspHa rpagueHty
nonesHoctu [3].

C TOUKM 3peHus NoTpebuTens, HamuMe MHOXeCTBa
HabopoB ycyr, 061aaloLWLmMX OANHAKOBOV NONE3HOCTHI0
(T.e. OAUHAKOBOW CTEMEHbIO MPEeANOoYTEHMS), O3HA4aeT
BO3MOXHOCTb ~ 3aMeHbl  OJHOTO  Habopa  Apyrum
paBHOLEHHbIM HabopoM, B TOM 4uMCMe BO3MOXHOCTb
3aMeHbI OZHOI YCNyr ApYroi.
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MycTb B cooTHOWeHUN dxi=0 ansa i=3,...,n, TOorga ato
COOTHOLUEHME NPUMET BUA,

O e+ Mg —0,
X Xa
oTKyfa
_dx, _ou al @)
dx, Ox;/ Ox,

T.e. NpefenbHas HOpMa 3aMeHbl NepPBOIA YCyrn BTOPOI
paBHa OTHOLUEHWIO NPEeAEbHLIX MOE3HOCTEN NEPBOI 1
BTOpOI ycniyr. Hopma 3ameHbl MOKa3blBaeT, CKOJMbKO
TpebyeTcs egMHUL, BTOPOW YCayrn, 4tobbl 3aMEHUTb
BbIObIBLUYO MasTyH0 €AVHULLY NEPBOWA YCAYTU.

BIOKETHBIM MHOXECTBOM Ha3bIBAETCA MHOXECTBO
Tex HabopoB YCNyr, KOTOpble MOXeT npumobpecty noT-
pebuTens, MMes KanuTan k:

B={x:px<k},
roe p=(ps,...,Pn) - BEKTOP LIEH, & pPX 03HAYaET CKansipHoe

n
NPON3Be/iEHINE BEKTOPOB P U X. px =D p.X, .
i=1

B Teopuu MNONME3HOCTM MpPeAnosnaraetcd, uyro
noTpe6uTeNb Beera CTPEMUTC MaKCUMI3MPOBATh CBOKO
None3HoCTb U egNHCTBEHHOE, YTO ero caep>xXmnBaet - aTo
OrpaHN4YeHHOCTb Kanutana:

max u(x) = maxu(x). 3
xeBNX ( ) px=I ( ) ( )

B 3apaue (3) npesnonaraeTcs, 4To TOUKa MakcuMyma
Xx*eX. JTa 3a4ada Ha YC/IOBHbI 3KCTPEMYM CBOAMTCS K
HaxoXAeHNI0 6e3yCNIOBHOrO0  3KCTpeMyMa  (yHKUMK
JarpaHa - narpaHxwuaHa [6].

MpuBeaem 6e3 oKasaTeNbCTBa 00LLEE YTBEPKAEHNE
AN HAXOXXAEHNS YCNOBHOTO 3KCTpemMyma hyHKLMK u(X) ¢
HEeN3BECTHbIMU (X1, ...Xn), KOTda B uMcC/e YCNOBUIA nUMe-
H0TCS TONbKO YpaBHeHWs Vi(X)=0, i =1,m [6].

YTBepxaeHne 06 ycnoBHOM 3kcTpemyme. CocTaBum
narpaHxwat

L (X A)=EAUOO)HA V1 (X)FAVo (X)F A Vin(X),

rge  Ag,-Am - HEKOTOpble CKaApHbIE BeINYUHbI.
[ns Toro, uto6bl B TOUKE X*€BNX AOCTUrancs MakCumym
dyHKUMM u(x) B 06nactm {x:vi(x)=0, i=1m}, Heo-
6x04MMO, 4TOObI CYLLECTBOBA/IN /L i:(),_m, /1; >0,
He paBHble OLHOBPEMEHHO HY/MO W Takue, 4Tobbl OHU
COBMECTHO C X* y/J0B/IETBOPSA/IN CUCTEME YPaBHEHMWIA

6L(x,/1):0 izﬁ
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Mpwn atom npegnonaraetcs, YTo QyHKUMM U(X) U Vi(X)
(z‘ =1_m) AnthdepeHUMpyeMbl B Touke X*. Ecnn, Kpome

TOrO, BbINOMHEHO YCNIOBUE PErYNSPHOCTA

rank{%, i=1m; j :1,_;1} =
ax;

npu X=x*, T0 3aBeOMO CYyLLECTBYIOT Takne ﬂ.: ,
)\0*73 0.
OTmeTVM, YTO NpUBELEHHbIE H906XO,C|1|/|Mb|e ycnosus

npuyem

OfIHOPOAHbI M0 A, (i = 1,_m) N (haKTnYecKn onpeaenstor
/MWb OTHOLWIEHME KOMMOHEHT BekTopa (A g, ..., A m) K
KaKoW-HMOYAb OJIHOW, HE PaBHOI HYNHO.
B Hawwem cnyyae ycnosue perynspHoCTU BbIMO/HSA-
€TCA, MO3TOMY MOXHO NONoXUTL A,=1un A4, =A. Torga
L(x, 4 )=u(x)- A (px-K).
Heobxo4vMble YCO0BUSA NOKASIbHOTO 3KCTPEMYMA:

ijxj*=K, “)
j=1
OL  ou(x) :
— = _)Jp =0, i=1,...,n. 5
ox, ox, P R

i i

Ecnn notpebyem, uto p>0, TO MOXHO A0Ka3aTb, YTO
3T YCNoBMA  OEWCTBMTENbHO  ONPefensioT  eauH-
CTBEHHYIO TOUKY Makcumyma (yHkuun L(x, A ), KOTopyto
00603HauMM yepes (X*, A *)=(X1*, Xo*,....x,*, 4 *). 13 (5), B
YacTHOCTH, BbITeKaeT, uTo X*>0.

13 (5) BuAHO, 4To NOTpedbUTENb NPY PUKCUPOBAHHOM
[oxo4e Tak BblOMpaeT Habop X*, 4To B 3TON TOuke
OTHOLLEHMA NpeAenbHbIX MOMe3HOCTEN paBHbI OTHOLUE-
HUSIM LIEH:

ou(x) /ou(x)
Ox, ox;

Ecnun paspewmnts (4) n (5) OTHOCUTENBHO X, NOAYUYUM

OHO3HAYHY0 YHKLMIO cnpoca noTpebuTens
x*=x*(p.K). (6)

NMEHHO X*=(X1*, Xo*,...X,*) - TOT Habop ycnyr,
NPUOBPETEHHBbIX NOTPebUTENneM ¢ Kanutasiom K 3a
paccmaTpvBaeMblii Nepuog, KOTOPbIA MakCUMUINpyeT
€ro (hyHKLMIO NONE3HOCTK.

Ona  wnnoctpaumm  NOMyYeHHbIX  TeOPEeTUYECKMX
BbIBOAOB PacCMOTPMM  YaCTHbI BWA, aAAWuTUBHOM
(PYHKUMN NONE3HOCTU, NPUBELEHHOW BO BBEAEHWUM, NPU

n=2:
u(x) = u(x,%,) = afx, +ap\x,,

a;>0, ay>0.

HeTpyaHo npoBepuTb, YTo 3Ta (DYHKUWSA YAOBNETBO-
pseT BCEM paHee MNpPUBEAEHHbIM  TpeboBaHUAM,
npeabABAseMbIM K (hYHKUMSAM NONE3HOCTY.

YpaBHeHust (4) n (5) fns 31O PyHKLUM NMEIOT BUA,

=p/p,, ij=1n.
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P+ px, =k,
e
a4
NS

PeweHne cuctemsl (7) He npepacTaensieT Tpyga. B
4acTHOCTU, M3 BTOPOrO M TPETLETO YPaBHEHWIA X, NETKO
BbIpaXKaeTcs yepes X; (MM HaobopoT), a NOTOM, nocne
€ero noACTaHOBKM B NepBOe ypaBHEHMWE, NoJyvyaem

=0.

. k-a’-p
o kap ®)
p(a; p, +a;p,)
. k-a?-
X = — P ©)

P (alzpz + agpl) '
BennuuHel  (8) wn  (9) npepcTaBnslT
KOMMOHEHTbI BEKTOPHOI hyHKLMM cnpoca X*(p,k).
MycTb pi=3 A-e/e-y, po-4 O-e/e-y, k=604-e, rae a-e n ey
0003HaYalT [EHEXHY efuHULy W eguHULy  yenyr
COOTBETCTBEHHO.
MoactaHOBKA MNPUBELEHHLIX YMCNOBLIX 3HAYEHWI
napameTpos B (8) 1 (9) gaert

coboit

x, =5e-y 1 x,=11,25¢-y.
MocnegHee O3HauaeT, uTO MOTPE6UTE/b MONYydYaeT
MaKCUMaslbHyl  MOMIe3HOCTb, MpuobpeTass  x;, =51

x, =11,25 YCNOBHbIX eAuMHWUL, yciyr nepeoro (x; ) u
BTOPOrO ( x, ) BIAZOB COOTBETCTBEHHO.

3. 3AK/TIOYEHUE

B paHHO paboTe Mbl BOCMO/Mb30BAINCL MeTOAaMMU
TEOPUW MONE3HOCTH, C LieMb0 NOCTPOEHMA U UCCeno-
BaHMS MOAENein MoBeAeHWs MOTpeduTens Ans onpe-
JeneHus onTManbHOro Habopa ycnyr, B Ciyyae, Korga
KanuTtan notpebutens 3a paccMmarpuBaemblii Mepuos,
orpaHuyeH 3adaHHbIM  yncnoMm. OCHOBbIBasCb Ha
MOCTPOEHHOW MOZenn, MOXHO NpPOBECT! onpeje-
NEHHbIN aHa/IM3 NOTPEOUTENBCKOTO PhiHKA.

bnazodapHocme. OTMEUEHHDIV NPOEKT BbiN OcyLec-
TBMIEH NPU (PMHAHCOBOW noanepxkke HaunoHanbHOro
HayuHoro ®oHga py3un (Grant ##GNSF/STO07/3-173).
Nobasi MbICNb, BbiCKasaHHast B ny6avkauuu, npuHag-
NeXUT aBTopaM W MOXeT He oOTpaxarb B3rnsga
HalmoHansHoro HayyHoro ®oHga pysun.
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AJTTOPUTM HAXOXAEHNA ONTUMAJIbHOIO CYTOYHOIO PEXXWUMA 3HEPTOCUCTEMBI

rPY3
P.FO. Camxapagse

[lenapTaMeHT KOMMbITEPHON WHXeHepun, TPY3UHCKUIA TEXHUYECKMIA yHuBepcuTeT, Tpy3us, 0175, Téwnucu, yn.

KocTaBsa 77
E-mail: rsamkharadze@posta.ge

Pestome: MpeanoxeH anroput™M HaxoXaeHus ontu-
MaJIbHOTO CYTOYHOTO PeXXmma 3HeprocucteMbl pysuu.
ANTOPUTM HaxoauT ONTUM&/IbHbIA CYTOUHbIA PeXuM Mno
KpUTEPUIO MWHMMU3ALMKW pacxoda TtonamsBa Ha T3C
(TennioanekTpocTaHumK). Kputepuin - coctouT ©3  ABYX
KOMMOHEHTOB: pacxofa TOMWBa, BbI3BAHHONO W3MeHe-
HMEeM MOLLHOCTEli B COCEAHUX Yacax, 1 pacxoda Tonvea,
BbI3BAHHOIO M3MEHEHWeM COoCTaBa arperatoB B COCELHUX
yacax. Ha oOCHOBE MHOMQYUCNEHHLIX 3KCMNEPUMEHTOB
YCTaHOBMEHbl BUA LWITPaHON (YHKLMM W YMCNOBbIE
3HayeHus, COCTaB/AOWME €ee 3/IEMEHTbI, MPU KOTOPbIX
[OCTUraeTcst MMHUMYM pacxoga Tonimea Ha TAC. [aHHbIi
ITOPUTM  PeasIN30BaH B  KOMIMOHEHTE  BblYWC/IEHWUIA
3KCNEepTHOI CUCTEMbI, MOCTPOEHHON A7 ynpaBfeHns
CYTOUHbLIMU PEXXMMaMU IHEProcucTeMbI Ipysum.

KntoueBble C€noBa: CyTOYHbLIA PEXWMM 3Heprocumc-
TEMbI; KPUTEPUM MUHUMM3ALMM pacxofa TOMAMBa Ha
T3C; onTMMM3aLMA CYTOYHOTO pPeXxuma.

1. BBEAEHUE

B 3agavax ONTMMM3aLMKM, OCHOBaHHLIX Ha MeTodax
LITPagHbIX PYHKLMIA, OCHOBHAA CAOXHOCTb 3aK/04YaeTcs B
BblbOpe BMAaa WTpaHoi yHKuuK. Mpu peweHnn 3agad
3HEPreTMKM, a B YaCTHOCTW, YMNpPaB/IEHWNS CYTOYHbIMM
PeXUMaMy 3HEProCUCTEM, OCHOBHas C/IOXHOCTb 3aK-
NoYaeTcs B OMPefeNieHny Takoro Buaa  LUTpalHOM
(hYHKUMK, NP KOTOPOW AocTuranacb Gbl MakcUMasbHas
MNaBHOCTb BbIPaboTkM Ha T3AC M MUHMMYM pacxofa
Tonnwmea [1-3]. B cTatbe npegnaraeTcs 0AHO M3 peLLeHuii
yKa3aHHO npobnems..

2. OCHOBHAA YACTb

B ctatbe OnMMChLIBAETCA a/lTOPUTM HaXOXAEHNUSA ONTU-
MasIbHOTO CYTOYHOTO PeXKnma 3Heprocuctembl pysuu.
Oontummsauma 3aknyaeTcd B MUHMMU3aLMM pacxoda
TonnmBa Ha T3C. Yka3aHHbIA KpUTEpUMiA ONTUMU3MPYeTCS
1CMOb30BaHMEM MeToAa YCeueHHOro nepebopa B coue-
TaHUM ¢ METOAOM LUTPapHbIX YHKUMIA. [aHHbIi MeToq,
NO3BO/SET MOHOTOHHO Y/yyllaTb 3HAYeHue LeneBol
(hyHKLUMN BUAA

N=Wn+WN,+LW,;jel

3pech W — wrpadHas dyHkumna, Ny n W, — uenesble

(hyHKUMM BUAA

J
L, D" By +Buyy) > Mint e T; )
j=1 t=1
J J T
N,=>Wn;=>1L,>B,>minteT. 3
j=1 j=1 t
3pecb L - uena Tonnmea Ha j-oii TAC; By -
nepepacxog — TOMMMBA,  BbI3BAHHbI  U3MEHEHWEM
MOLLHOCTEN j-0i1 T3C B COCEAHNX MHTEpPBaNax BpeMeHu t
N t-1; Bay nepepacxof, TOM/MBA, BbI3BAHHbIN
N3MEeHeHMeM COCTaBa arperaTos.
LtpadHas (hyHKLMSA, ncrnosb3yemas ans
obecreyeHns nnaBHOCTU BbIPaboTkn T3C, MeeT BUS

(o’ecnmlNTacj,t - NTSCj‘I—j_' < ij,
LLIj,t = LL
Luarpj‘t’
rae Wap; — WTPad 3a M3MEHeHKe cocTaBa arperaros j-oi
T3C, W — wrpad 3a HapyweHue M1aBHOCTY
BbIPabOTKM Ha j-0i T3C, & onpepensercs aKCnepTHbIM
nyTem.
LWTpad 3a M3mMeHeHne coctaBa arperaros j-oit T3C B
yace t onpegfensetcs no gopmysne
W, =05 €, 4)
rae o — WTPaMHON KOIMHMULIMEHT U BbIBUPAETCA IKCne-
PUMEHTa/TbHLIM NyTEM.

LTpad 3a HapyLweHne N1aBHOCTU BbIpabOTKK Ha j-0i
T3C MOXHO onpeaenuTb ceaytowym 06pasom:

eC“V'Ej < |NT3Cj‘I - NT3Cj,t—1| A Rj‘t = Rj,l—11 3)

cKj,t?

ecmR; #R; ,teTjeT,

arpj,t

|NT3Cj,I-NT3Cj,l-1-§j ;
Lucn(j,t :aj| AN _5. | J (5)
] J

roe nj — nokasare/sb CTeneHW U1 onpepensercs
3KCNepUMEHTa/IbHbIM NyTeM, ANj — [uanasoH pery-
nupoBaHua Ha j-oit TOC npyu HeM3MeHHOM coCTase
arperaroB v onpegensetcs no opmyne

AN; = NT55 — N5 i € J.

BuipaxkeHnue (5) 6bin0 BbIGPAHO MyTemM MHOroumc-
NEHHBIX 3KCNEPMMEHTOB Ha 3BM C COOTBETCTBYHOLLEN
3KCMEPTHOI  OUeHKoN (pacuéTbl MPOBOAWUAMCL AR
PasHOTUMHBIX PEXUMOB). Llenblo 3KCnepyMeHToB 6bino
HaXOXAEHWe TakuX 3HauyeHui oj W nj, NPU KOTOPbIX
Jocturanacb 6bl MakCMMaibHO BO3MOXHAs MNIaBHOCTb
BbIpaboTkn Ha T3C. BenuuuHbl o U Nj BapbUPOBAIUCH B
npouecce 3KCrnepumeHTa. Pe3ynbTatbl SKCNEepUMEHTOB
[ANA Pa3HOTUMHBIX PEXXUMOB NpUBeeHbI Ha pyc.1 1 puc.
2 B BUAE rpagmka 3aBUCMOCTH

AN, = N U e ]
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nex

ot oy, rae W™ — mcxoaHoe sHaueHve kputepust (1),

I/Ig}’”— 3HayeHve kputepus (1) nocne oONTUMMU3ALUN.

lpathnk, NpeacTaBMEHHbIA Ha puc. 1, COOTBETCTBYET
pexumy, korga T3C He WMEET WCXOAHYH MNaBHYH
BbIPabOTKy, a rpatuk, NpeacTaBeHHbI Ha puc. 2, Co0T-
BETCTBYET pexumy, korga T3C MMeeT UCXOAHYI0 NJias-
Hyl0 BblpaboTKy. Kak BMAHO U3 rpagmkoBs, npu 3Ha-
YeHWAX N; = 5 3HaueHua kputepma (1) Mano 3aBmCcAT OT
0, T.e. AOCTUraeTcs MakCVMaslbHO BO3MOXHasA MJiaB-
HOCTb paboTbl TOC M cymmapHbii Kputepuii (1) n (2)
[OCTUraeT MUHUMA/IBHOTO 3HayYeHus. PacuyéTbl Nnokasbl-
BaloT Lies1ecoobpasHoCTb Buibopa o B AnanasoHe 200 +
700. 3KCrnepuMeHTbI TakXKe NnokKasasiv, Y4To Yem MnaBHee
ncxofHble rpadukm BbipaboTkM MolyHocTein T3C, Tem
MEHbLLE 3KOHOMWS TOMNIMBA U HA060POT.

Pa3paboTaHHbIi  MeTOL ONTMMM3aLUKM  ABNSETCS
MOHOTOHHbIM, T.e. 0becneynBaeTcs nocnefoBare/ibHoe
ynyuweHne KOMNPOMUCCHOTO MJ1aHa, YTO OYEHb BAXKHO C
TOUKM 3pEHNS ONEPATUBHOCTU: XO4, pacyéta MOXET ObITb
MPUOCTAHOBNIEH Ha /1IO60M MPOMEXYTOUHOM 3Tarne u
MONYYEHHbIA PEXUM MOXET OblTb MPUHAT B KayecTBe
NPUEMIEMOrO peLleHns. Onuwem anropuTM, COCTOSALLMIA
13 HECKOSIbKUX LLAros.

1. Ha nepsom Lware anropurma TexHoOMOr B Auaso-
rOBOM pexume Bbigenser te [3C, KOTopble UMEKT
Bbicokme KMA (90% wu 6onblue). Mocne 3Toro, OH
onpenenser odvepegHoctb yyactmd 3C B npouecce
onTuMu3auumn. Mpu xenaHum TEXHOMNOT MOXET UCKo-
unte M3C OT yyacTMs B ONTMMM3aUMM UM BOOGLLE
0TKa3aTbCs OT AaHHOrO Luara.

2. dopmupyeTcst maTprua, B KOTOpPYHo Ans i-oi 3C,
NpUHUMAtOLLEN y4yacTme B ONTUMU3ALMKM, 3aHOCUTCA
pacxof, BOApl, COOTBETCTBYKOLMIA HOMEpam COCTaBOB

arperatoB Q,,,i €l,s€S. 3aBucuMocTb MOLWHOCTH OT j—

oW I'3C ot pacxofa BoAbl Qi,S, COOTBETCTBYIOLLEN HOME-
pam cOCTaBOB arperatoB, BblYMCAAETCS NO hopmye

_ 2
Nracie =84 Qi; by Qi +C4 8 €S, (6)
rage ag,bg,Cy - KOIMMUUMEHTHI MOMMHOMA AN S—10

cocTaBa arperatoB i—oii F3C u h-ro Hamopa. [JaHHas
matpuua 6yaeTt Mcnonb3oBaHa A1 onpeseneHns HoMe-
POB COCTABOB arperatos ¢ MOMOLLbH pacxofa Bofbl Qis.

3. Ona kaxgoi 3C, NpvHUMarOLEein ydyacTme B
onTMM3aLmMK, GopMmnpyeTcs MaTpuLa NoYacoBoro pac-

npepeneHus pacxogos Boabl Q;,ielteT, n Homepos
arperatoB S, ,iel, B COOTBETCTBMM C MOYACOBLIM pac-
npepeneHnem mowHocteid Ny ielteT.

4. dopMUpYIOTCA MaTPHMLIbI NOYACOBOrO pacnpegene-
HuA pacxoda Tonmea B, ,je Jte T n Homepos cocTasa

arperatoB I;,jeJ ana kaxnoii T3C, npuHuMaloleit
yyactme B ONTUMM3ALMN, B COOTBETCTBUM C MOYACOBbLIM
pacnpesenenvem mowHocTeid Ny jedteT.
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Homep coctaBa arperatoB s; i-oi [9C B uace t
onpeaenseTcs no gopmyne
min max H
NracLs < Nracm < NI'SCi,s SeSjielteT.
Homep cocrasa arperaros rj U pacxof Tonnvsa B; j-ol
T3C onpefensoTcs COOTBETCTBEHHO MO (hopMynam:
2
I/I2j =(a, NTacj,t +b, NTSCj,t +Cr)u|j reR, (7)
min max H
NTBCj,r <N Tacj ol € RjeJteT.
5. dopmupyeTca martpuua novyacoBoro pacnpegene-

HUA wrpadHoi dyHkumm L, jeJte T, cornacHo mart-

racjt <

puLaM MoYacoBoro pacnpeaeneHns MouHocterd Ny,

jelteT u Homepam cocTaBoB arperaros I;,j€J j-oit

T3C. 3HaueHus wrpadHoi yHKLMM B Yace t BbIUUCSHOTCS
no qopmynam (1)-(3). Ecnv BbINoNHAETCA ycnosue

lip # lig JjedteT,

TO WrpagHas (yHKLMA BbluMcnseTca no gopmyne (2). B
MPOTUBHOM C/lyyae, MPOBEPSETC:

Ej < |NT3Cj,t - NTSCj,t—ll’j elteT.

Ecnn oHa BbINonHseTcs, Toraa wrpagHas (QyHKUmS
BbluMcaseTcsA No opmyne (3), B NPOTUBHOM Ciyyae, OHa
NPVHMMAET Hy/NIEBOE 3HAUYEHME.

6.BbluncnsAoTCA CyMMapHble 3HauyeHus 3aTtpar Ton-
nvBa B u wrpagHas dyHkuma LL; 3a cytkn n onpe-
Jensietca UCXo4HOoe 3HaueHue pesy/bTupyloLeit Lene-
BOM (yHKUMM W, CymMMapHOe 3HayeHue 3atpar Ha
TOMMBO 3a CYTKM onpeaenseTcs no gopmyne

;
B,=>B.jeJ.
t=1

CyMMapHOe 3HauyeHue WTpagHOi GyHKLUMN 3a CYTKU
onpeaenseTcs no gopmyne

T
Lui = Z(LLICKJ',I + Luarpj,t)lj el.
t=1

MicxogHoe 3HauyeHMe LENeBoOi GyHKUMM Onpeae-
NAeTcs no opmyne
n" =B;+LU;jel.
7. BbluncnsieTcs cpefHee KBagpaTuyeckoe OTK/IOHe-

HMe NMoYacoBbIX 3HAYEHWIT MOLLHOCTel j-0ii TIC 3a CyTKM
OT ee cpeAHein MOLHOCTU:

cym

cpen _ ' NTOC s
NTacj— T Jeld,

rae
.
coym :
NT3Cj = Z NT:-)Cj,t Jeld.
t=1

Bbluncnsetcs ucxogHoe 3HayeHue cpefHero Keajgpa-
TUYECKOrO OTK/IOHEHWS MOYACOBbLIX 3HAYEHWI MOLL-

HocTelk j-oii TIC oT ee cpeaHeit MOLLHOCTY:
2

:
_ cpea ;
Opx = ZlNTSCj = Noogel J€J-
=)

uem 6O0/bLUE Gy ey, TEM MyULle NIABHOCTb BbIPAOOTKM
Ha j-oii T3C.
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8. OcyLuecTBnseTca ONTUMM3ALMA UCXOLHOrO nnaHa,
MCNONb3ys MaTpuLbl, 3arofIHEHHbIE Ha NpeablayLunxX
3Tanax. Yacbl CyTOK rpynnupytotca nonapHo t' m t", t' = 1,
2,..., 23, t" = 2, 3,..., 24. Bcero nonyyaetca 276 nap
yacoB. [ns KakAOM Mapbl 4YacoB BbIMOHSAKOTCS HDKe-
onucaHHbIE AENCTBUS.

Bbibupatotes i-aa F3C u j-aqa T3C, npuHuMMarowwme
yyacTue B ontummsauun. BelbupatoTtcs nepsas napa va-
COB W MpsIMOe HanpasfieHve wara AQ,, npu 3TOM WH-
[JVKaTopy HanpasneHus Liara npuceaviBaeTcs Hy/nesoe
3HaueHne M™™ =0 . 310 03HAYaeT, YTo NEPEMEHHbIE Na-
pameTpbl B Yace t' 6yayT MMeTb NpupaLleHme co 3HaKoM
"+", a B yace t" — co 3HakoM "-". BbluncnseTcsa novyacosoe
3HayeHue LieneBoil quHKu,MM no opmyne

N, =B+ jeteT. (8)

BblbupatoTcs COOTBETCTBYIOLLME NEPBO Nnape 4acos

napametpbl:

racit 'Nraci,t”'NTacj,t‘ 'NTst',t" 'Qi,t‘ 'Qi,t"Sn ’Slt Mol it

npOBepﬂeTCH BbIMNOJ/IHEHNE OrpaHI/ILIEHI/IVI-HepaBeHCTBZ

jte

N'T:I')HCJ < NTSCJt = gﬁxacj JelteT, 9)
NF3Cit Ov Nrrng}: < Npgge < Np;)é”,l elteT. (10)

Mpn nx BbINOMHEHWM 3agaeTca lwar AQ, pacxofa
BO/b! B BbIOpaHHbIX Yacax:

Q, =Q, +AQ,
Q. =Q, —AQ..
ieltt eT.
MpOBEPAOTCA HOBbLIE 3HAYEHUS Q'i‘l. " Q'i"l‘. no
YCNOBUIO
Q™ <Q,<Q™ielteT,. (11)

EC/M OHO Y/10BNIETBOPSAETCA, TOrAa Mo HOBbIM 3Haye-
HUAM Q.. W Q.. KOpPeKTMpyloTcA HOMepa cocTasa

arperartos i-oi1 I'3C. Homepa cocTaBa arperatoB KOppek-
TUPYIOTCS € NCNONb30BaHNEM MaTpuLbl Q ,ielseS.
Mpy HanMumm paspbiBa Ha i-o0i I'3C war AQ, koppek-

TMpyeTcs, T.e. YBENMUMBAETCH A0 BENMYMHbI, NO3BONS-
tolleli 060WTM 30HY paspbiBa. KoppekTMpoBka Lwara
OCYLLECTBASETCS CNeayoLmuM obpasom. Ecim BbInonHs-
eTcs ycnosue

Qit' =0jielteT,
Torga ytoyHAeTca 3Ha4dyeHue Qit" Ecnn BbInoNnHaeTCA

yCroBye
Q< 2Qimin delteT,

Torga npu 3agaHun wara AQ;, 3HayeHue napameTpa
Q,; OKXKETCs B 30He paspbiBa. YT06bl 060MTH pPaspbIs,
Heobxoanmo yBennuuTb war AQ; =Q, .

Ecnu BbInosiHAETCA yCosue
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Q. 2QMielteT,

TorAa yTounsetca sHauenne AQ,.. Ecnm BbinonHsetcs
ycrioBue

Q,<QM+Qielt eT, (12)

Toraa npu 3afiaHuy wara AQ,, BeNMUMHA pacxoaa Bofp

Q, OKaXETCs B 30He pa3pbiBa. UT06bLI 060IATM paspbIe,

Heobxoaumo yBenuuuTh war AQ; =Q, .. Ecin ycnosue

(12) He BLINOMHSETCA, TOTAA LWAr He KOPPEKTUPYETCA 1
OCyLecTBNAETCA 3a/jaHue Wara BennumHam Q. . 1 Q...

Mocne KOPPEKTUPOBKM Lara OnpeaensoTcs HOBbIE 3Ha-
yeHus Q.. M Q.. W, COOTBETCTBEHHO, YTOUHSIOTCA HO-

Mepa COCTaBOB arperatos s 1 s, . . Mocne obxofa pas-

pbIBa, LIar MNPUHUMaeT npexHee 3HaueHue. Onpege-
NATCA MOLWHOCTK i-0i M3C NII'GCi,t " N"raci,t, COOTBET-

cTByIOWME 3HaUeHMaM Q.. 1 Q. .. MowHocTb i-0ii F3C B

yace t onpegensetcs no gopmyrsne (6).

Utobbl He HapyLwmnTb GanaHc CUCTEMBI, HEO6X0AMMO
N3MEHWTb MOLLHOCTY j-0ii TIC. N4 3TOro onpegenstotcs
3HauYeHus:

AN =N -N_ teTiel

AN =N -N_teTiel,
M 3a4aeTca war:

AN, =N —ON t eTje,

ANy =N +AON FeTjel.

TaCj t

MpOoBEPSAIOTCS HOBbIE 3HAYEHMS MOLLIHOCTEl chn

N"T:-)cjt" j-oin T3C cornacHo ycnosuto (9). Ecnn oHo BbI-

nosHseTcs, Torga no qopmyne (7) BblMMCNASAKOTCA pac-
xofbl TonmBa j-oit T3C B'_ M B'ﬁ ., COOTBETCTBYIOLLME

HOBbIM 3HA4YE€HNAM MOLI.I,HOCTel/I NTac K n NTacj,t” .

Mo dopmynam (3)-(5) onpegensoTcs  3HaYeHUs
wrpaHoi (hyHKUMM B vace t Ans BbIOPaHHbIX 4acoB
cpaBHeHua. [lna onpefeneHns 4acoB CpaBHeHWUA Bce
mapsl 4acoB pasfenawTca Ha TpU  rpynnbl. B
3aBMCMMOCTM OT TOTO, KaKOM rpynne npuHagnexar napbl
4acoB, BbIOMPAIOTCA Yacbl CPABHEHWS MOLLHOCTEN W
HOMEpPOB COCTaBOB arperaroB j-oii T3C.

B nepsyto rpynny BXoAdAT Te napbl Yacos, A1 KOTOPbIX
t'=1. Bo BTOpyt0 rpynny BXOAAT Te Mapbl 4acos, A/1S
KOTOpbIX t"=24. B TpeTbLIo rpynny BXOAAT Te napbl Yacos,
LNs KoTopbIx t'>1 1 t"<24. [Ina nap 4acoB Nepsoii rpynmebl
yacbl CpaBHEHWA ONpesenstoTcs cneayowmm 06pasom:
a.ecnn t"=2, torga t' cpaBHmBaetcs ¢ t'+1, at" c t"+1;
6.ecnnt">2, Torga t' cpaBHuBaeTca c t'+1, at" ct"-1m t"-1;
B. ecnn t"=24, torga t' cpasHmBaetcsa c t'+1, at" c t"-1.

[na nap 4acoB BTOPOI TrPynMbl Yacbl CPaBHEHUs
onpesensoTca cneayowmm o6pasom:
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a. ecnm 1<t'<23, Torpa t' cpaBHuBaeTca c -1 n t'+l, at" c

t"-1;

6. ecnun t'=23, Torga t' cpaBHMBaeTcA c t'-1, at" ¢ t"-1;

[na nap uYacoB TpeTbel Trpynnbl Yacbl CpPaBHEHMS

onpesensTca cneayowmnm o6pasom:

a. ecnn 1<t'<24, 1< t"<24 n t', t" - cocefHue yacel, Torga

t' cpaBHmBaeTca ct'-1 m t'+1, at" c t"+1;

6. ecm 1<t'<24, 1< t"<24 n t', t" - HecocegHWe yachl,

Torgat' cpaBHuBaetcact-1umt'+l, at" ct"+1lm t"-1.
Mocne onpegeneHuns WTpadoB B KaXA0M 4acy CyTOK,

BbIYMC/ISIETCA HOBOE M0YacOBOE 3HaYeHue LeneBol

(hyHKUMK no hopmyne (8). Ecnv BbINOMHSAETCS YCNOBUE

N, <N teT,
TOrga 3anoMUHaKTCS HOBbIE 3HAYEHWs NapaMeTpoB:

N

racit ’ N racit ' " Tacjt N TaCjt"’

Bj,t‘ ’Bj,t" ‘Si,t‘ ’Si,t" ’rj,t‘ ’rj,t"
N HOBOE TMOYaCOBOE 3HAYeHWe UeneBoli (yHKUMK
CTaHOBWTCA UCXOAHbIM:
N, =N teT,

TakuM 06pa3oM, 06ecneumBaeTcsl MOHOTOHHOE YObl-
BaHME 3HAYEHMI MO4YaCOBON LENeBoi yHKUuK. Mocne
3TOr0 ONSATb NPOBEPAIOTCA OrpaHWyeHns-HepaseHcTsa (9)
1 (10) 1 npouecc oNTUMM3aLMU NOBTOPAETCS aHaNIorMUYHO
BbILLEONMCaHHOMY A0 Tex Mop, Noka He 6yAeT HapyLLeHO
0[fiHO U3 crneayroLmx yenosuii (9)-(11), (13)-(14):

0<s, <s™,ielteT, (13)
<, <™ jelteT. (14)

B cnyvae HapylleHMst OQHOTO U3 3TUX YC/TOBWIA Me-

HAETCA HamnpasfeHue lara onTuMm3aumm Ha -AQ; wu

NPU3HaKy HanpaBneHusa Lara npuceamBaeTca eauHuLa

M™"P =1. Mepen 3agaHvem OTPULATE/LHOTO Liara Bbl-
6upatoTca COOTBETCTBYHOLLME AAHHOW Nape 4acoB UCX0A-
Hble napameTpbl. Mpu 06paTHOM HanpaefeHWN Liara
npvipaleHnst pacxogy BoAbl 6yayT AasaTtbeca cnepy-
LM 06pa3oM:

Qlt = Qi,t' _AQi ,i € I,t S T,
Q, =Q, +AQ iclt’ eT,

M npouecc ontMmu3aumu OyfeT MOBTOPATLCA aHano-
TMYHO BbllleonmcaHHOMY. Eciv npu obpaTHOM Hanpas-
neHwn wara 6OygeT HapylweHo O4HO U3 Bbllenepe-
UMCMIEHHBIX YCI0BWiA, TO MPOUCXOAMT 3anoMUHaHue fiyy-
LUMX 3HAYEHWI NapameTpoB:

' " ' "

racit ’Nracm" ’NTSCj,t' v UTacjt

Bj‘t‘ ’Bj,t" ‘Si,t‘ ‘Si,t" ‘rj,t‘ ‘rj,t"
T.e. Takux, Npy KOTOPbIX MOYACOBOE 3HAYEHWE LieNeBoi
(hyHKUMM U; nmeeT MUHMManbHOe 3HaveHue. CooTBeT-
CTBEHHO, KOPPEKTUPYETCH, COTMacHO HOBbIM 3HAYEHUAM
napameTpos, LWTpafHaa yHkuma ;. Beibupaetca cre-
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Jyilolan napa 4acoB W MOBTOPSIETCS BbILEOMUCAHHbI
mpouecc OnTMMM3aLMU UCXOAHOro nnaHa. Korga Bce
napbl YacoB OyAyT McyepnaHbl, BbibupaeTcs cnegytoulas
'3C 1 NOBTOPSAETCS BbILEOMNMCAHHbIA NPOLECC ONTUMM-
3auuun. lMocne Toro kak Bce 3C npumyT y4yactme B
onTMMM3aumK, BblbmpaeTca cnegytowas T3C 1 3aHOBO
MOBTOPSIETCA BbILEONUCAHHBIA MPOLECC ONTUMU3ALMN.
MNocne Toro kak Bce T3C npumyT yyacTve B ONTUMU3aA-
LMK, BbIYUCMISETCA HOBOE 3HAYEHWe LeneBoi (hyHKUMM
Vo ECIV BbINOSHAETCA YCIOBME

N, W, <& (15)
Torga HOBOE 3HAYEHWE LeNeBOW (yHKUMW CTaHOBUTCA
NCXOAHBIM:

I/Imcx = I/IKOH

W BbILEOMMCAHHbI NPOLLECC ONTUMM3ALLMIN MOBTOPSETCS
3aHOBO. 3[eCb € - Ma/lOE MOMOXKUTE/IbHOE YWCIO U
BbIOMpaeTCs aKCNepUMeEHTalbHbIM NyTem. Takum o6pa-
30M, [OCTUraeTca MocTeneHHoe Yb6biBaHWe 3Ha4YeHus
uenesol tyHkuumn M. daHHbIA 3Tan anroputma 6yaet
BbINO/IHATLCA 40 TeX NOp, MOKa He HapyLUMUTCsA YC0BME
(15), T.e. KOrga niaH nepecTaHeT yayyLIaTbCs.

Mocne 3aBeplueHns paboTbl AaHHOrO 3Tana BbIMON-
HAeTCA NpeaplayLwuii atan. BbluncnseTcs KOHeYHoe 3Ha-
YeHue CcpefHero KBajpaTtnieckoro OTKMOHEHUS Oy j
MolllHocTei j-oii TOC oT ee cpeaHel MolHocT. Ecnu
BbINOJ/IHAETCA YC0BUE

Okonj < O-ucxjtjejl
TOra naaBHOCTL BbIPabOTKM Ha TAC ynyywmaach.

3. 3AK/TKOUEHWE

Taknm 06pa3oM, NPeAsoXEHHbIV B CTaTbe anroputm
thopMuMpyeT ONTUMabHbI CYyTOUHbIA PEXUM 3HEprocmc-
TeMbl [py3un. PeXum onTuManeH No KpUTepuo MUHU-
Mu3aumm pacxoga TonamBa Ha T3C. PaspaboTaHHbIi
aropuTM  peain3oBaH B KOMMOHEHTE  BbIYMCIEHWIA
3KCMepTHOI CUCTEMbI, MOCTPOEHHO ANA ynpaBieHus
pPeXynMamMmn 3HeprocucTemsl Ipysun.
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ALGORITHM OF FORMING OPTIMAL DAILY REGIME OF GEORGIAN POWER SYSTEM

R. Samkharadze
Department of computer engineering, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: There is offered the algorithm of forming optimal daily regime of Georgian regional power system. The
algorithm finds the optimal regime by criterion of daily regime estimation, such as, minimization of consumption and
overexpenditure of fuel on the thermoelectric station. The criterion consists of two components: expenditure of fuel
caused by changing power in neighbour hours and expenditure of fuel, caused by changing of composition of aggre-
gates in neighbour hours. On the base of multiple experiments is established kind of fine function and quantity mean-
ings of it elements. The algorithm is realized in the component of computation of the expert system, built for manag-
ing the regimes of power system of Georgia.

Key words: daily regime of power system; criterion of minimization of consumption of fuel on thermoelectric sta-
tion; optimization of adily regime.
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ELABORATION OF MODEL OF LOGISTICAL SYSTEM “ECOLOGICAL SAFETY OF MOTOR VEHICLES -

PROPERTIES OF DIESEL OIL”

J. losebidze, G. Abramishvili, T. Apakidze, L. Zurabishvili, N. Diasamidze
Department of transport, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: There are determined conceptual dependences between quantity of harmful products exhausted by au-
tomotive diesel engines and such indices of diesel oil as fractional compound, cetane number, tenacity, density, cok-
ing, acidity, content of sulphur and factual pitches and so on on the basis of results of existing researches. It is con-
firmed the significant influence of fuel basic indices (corresponding temperatures of 50, 90 and 96% distillation, ce-
tane number and so on) on the mentioned ecological index of motor vehicle. Regarding discovered regularities the
model of logistical system of dependences of motor vehicle ecological safety and properties of diesel oil is elaborated,
and regulation of quantities of its components will guarantee the reservation of planned level of ecological compatibil-
ity as well as gives us a possibility to discover the perspective ways and methods of its increase.

Key words: eecological safety of motor vehicle; indices of diesel oil; logistical system.
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PA3SPABEOTKA MOAENN NOTUCTUYECKOW CUCTEMBbI «3KOJIOTMYECKASA BE3OMACHOCTb
ABTOMOEBMW/S - CBOCTBA OV3EJ/TbHOIO TOM/IMBA»
Nocebnaze Ox.C., Abpamuwsunn I'.C., Anaknase T.M., 3ypabuwswunm J1.A., Anacamungse H.H.
TpaHCMopTHbIN AenapTameHT, [py3VHCKMIA TEXHUYECKWI yHuBepeuTeT, Ipy3uns, 0175, Téunucy, ya. Kocrasa, 77
Pestome: Ha ocHOBe pe3y/bTaToB CYLLECTBYIOLMX MCCCNeA0BaHUIA YCTaHOBEHbI KOHLENTYabHbIE 3aBUCUMOCTHU
MeXZy KOMIMYECTBOM BbIX/IOMNHbIX BPEAHbLIX NPOAYKTOB AW3e/bHbIX ABUraTesnei n TakuMmm nokasarensamu 4u3enbHOro
TONNMBA KaK ()pakLMOHHBIV cOCTaB, LLETAHOBOE HYKC/O, BA3KOCTb, MIO0THOCTb, KOKCYEMOCTb, KUCIOTHOCTb, COAEPXKaHNe
cepbl M (pakTMyeckmx cmon u ap. MNOATBEPXAEHO 3HAuUTEeNbHOE BAWSHWE OCHOBHbIX MOKasaTenell Tonnvea
(Temnepartypbl, COOTBETCTBYOLUMX McnapeHuto 50, 90 1 96%, LieTaHOBOE YMCIO U AP.) Ha YKa3aHHbIA 3KON0rMUYeCKuil
nokasartesib aBTOMo6Uns. C y4eTOM BbIsSIBNEHHbIX 3aKOHOMEPHOCTEW pa3paboTaHa MOAesb NOrMCTUUYECKOW CUCTEMBI
CBA3U MoKa3aTens 3KO0rmyeckoii 6e30nacHOCTM aBTOMOOWAA U CBOWCTB AM3€/bHOTO TOM/MBA, PEraMeHTMPOBaHNE

BE€/IMYNH KOMMOHEHTOB KOTOPbIX obecneunt COXpaHeHue 3annaHMpoBaHHOIO YPOBHSA 3KO/T0TMYHOCTA aBTOMO6UNA, a
TakXXe act BO3MOXXHOCTb BbIsiBNEHUA I'IyTEVI N MeTo0B ee MNoBbILLIeHUA.

KiroueBsie ciroBa: 9K0Mornyeckast 6e3onacHoOCTb aBTOMOBUAS; MoKasaTenm AON3ENIbHOro Tonnmea, IorncTnyeckKas
cucremMa.
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UDC 664.71
EXPERIMENTAL RESEARCH OF WATER DETAINING SKILL OF WHEAT FLOUR
E. Sadagashvili
Department of mechanical engineering, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia
Resume: The skill of bread baking for wheat flour importantly depends on the starch features, privately on the
flour skill — water detaining. The work objective was to study the water detaining skill of starch and gluey. The re-
search results show, that in case of strong flour, water detaining skill is conditioned by the gluey detaining energy of
water. The empirical formula is made up, which shows the dependence of hygroscopic features of bread from the
starch and gluey features, existing in the flour. There is determined, that sorption properties of starch and gluey im-
portantly condition detaining skill of the flour and ready-made bread quality.
Key words: Starch; gluey; albumen; water detaining skill; sorption properties.

YAK 664.71
SKCIMEPUMEHTAJIBHOE W3YYEHWNE BO,EI,OY,EI,EPN(I/IBAPOLLI,EVI CMOCOBHOCTU MLEHWYHON
MYKW
Caparawswunm 3.3.
[JenapTameHT MalLMHOCTPOEHNS, FPY3UHCKNIA TEXHUYECKMIA yHuBepcuTeT, Fpy3us, 0175, Téunwcw, yi. Kocrasa, 77
Pestome: [na nweHW4HOW MykM XnebonekapHble AOCTOMHCTBA B 3HAYMTENbHONM CTEMEHW ONpeaensTcs
KauyecTBOM Kpaxmana, B 4acTHOCTW, CMOCOGHOCTbIO MyKM CBA3blBaTb BOAY. Llenbio paboTbl ABASANOCH U3yueHwe
BOAOYAEPXMBatoLLEl cNOCOBHOCTU Kpaxmasa 1 KNelikoBUHbI. Pe3ynbTaThl MCCefoBaHMiA NOKa3blBatoT, YTO B Clyyae
CUIbHOW MYKV BOAOYAEPXKMBAOLLAs CMOCOBHOCTL ONpeaenseTca sHepruein cBA3v BOAbl KNENKOBWMHOW, a B ciyvae
cnaboli Myku - 3Heprueli CBA3W BOAbl KpaxManom. BoiBegeHa amnupuueckas (opmyna, KOTOpas MOKasbiBaeT
3aBMCUMOCTb TMIPOCKOMMYECKMX CBOICTB X1eba 0T OCOBEHHOCTEW Kpaxmasia U KeKOBMHbI MyKW. YCTAHOB/IEHO, YTO
COpOUMOHHbIE CBOICTBA Kpaxmana W KNEWKOBMHBbI MMEHT OMNpeaensiolee 3HavyeHne A8 BOAOYAEPKMBAIOLLEN
CMOCOGHOCTM MYKU U KadyecTBa xneba.
KirroueBsrie ciioBa: kKpaxmas; KNelkoBuHa; 6enkn; BOAOYAEPKUBAOLLAS CNOCOOHOCTL; COPOLIMOHHbIE CBOICTBA.

d9dmbgarols ms@Gowo 17.06.09
domgdaeos sbsdgdwse 20.07.09
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3. @sliggbs

@00603 Bododgdgmo gJldgHodgbdgmo sy
3oL Yggagdo  a30hg9690L, Bgd3gMe@ydoms  dgb-
Yogemogn  ©os3sbmbdo  goggologdo  ibgdobs ©s
53360l bo@zol aogobgols 3Mmzgldo as8myoby-
o Fymol  Gompgbmds  sdmgomgdagemos 5@
3°40bgol  3MmiEglols  boba@denogmdotby, oMsdge
30mEJBoL Lodmemm Fgddg@s@d ey, sdslomsb,
Vyenol domogno dgdiggeomdol dgdmbgggedo, beo@-
3oL ggo®o  Lomdm@ggoemdols gmomgdsls  ©o-
dobobosmgdgemo 3030 3bodgbgenmds oal, bm-
e Fgmol odogno dgdiggermools dgdmnbgggsdo
399G0  Lomdm@ggoemds 30s]@oggme  LYmdbe-
begbo  oggmgds. -300C  3933965@ @0l ©EML
nogobyggomo  Fyoaro  3@s]Hoggmore  bdgmae
oMol aodmyobymo  3Gmygd@owsb, mydas dsbdo
obggg  LOgmowss  @o@hgbogro  do@s@ooygeo
oby ddgaro Fyoeno.
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UDC 663.952.1
EXPERIMENTAL STUDY OF WATER-FREEZING PROCESS FROM SOME FOOD-PRODUCTS

T. Megrelidze, E. Sadagashvili, G. Gugulashvili
Address., Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: The biological systems freezing process is different from physical solutions freezing process. It is ex-
plained with it, that in time of freezing process in biological organisms it is still going the biological process. For this,
with the processes in physical solutions, in biological organisms we have the tissues structure destruction and biologi-
cal processes braking.

For study some food products freezing process, there was carried out the experimental research of Caucasian
mutton and lamb. The experimental results show, that in this products freezing process protruding ice quantity is not
depended from freezing process continuance. It is depended only on products final temperature. In water high quanti-
ty cases the mutton warmth capacity has a characteristic peak importance, but in water insignificant quantity cases its
warmth capacity is rectilinear. On the -30° temperature the free water is practicaley complete frozen from product
though hydrational water is complete remained.

Key words: biological system; freezing process; structure destruction; braking freesing.

YK 663.952.1
IKCMNEPUMEHTA/TIBHOE W3YYEHWE MPOLECCA BbIMOPAXWBAHNA BOAblI N3 HEKOTOPBLIX
MALWEBBLIX NMPOAYKTOB
Merpenugse T./., Caparawsunn 3.3., F'yrynawsunu .J1.
[JenapTamMmeHT MalLMHOCTPOEHNS, FPY3UHCKMIA TEXHUYECKMIA yHuBepcuTeT, Fpy3us, 0175, Téunvcw, yi. Kocrasa, 77
Pestome: Tpouecc 3amopaxuBaHUs OMONOTMYECKMX CUCTEM OTMYAETCS OT MpoLecca 3aMOopakMBaHus
(m3nyecknx pacTBOpoB. 3TO 0OBLACHAETCS TEM, YTO B BUONOTMYECKUX OpraHU3Max B MpoLecce 3aMOopaXnBaHWA BCe
elle npoTekaloT 6uonoruyeckme npoueccbl. Mo3aToMy Hapsgy C npoueccamul, NPOMCXOAALMMK B (DU3NYECKUX
pacTBopax, A0NOMHUTENIbHO MMEET MECTO pa3pyLLEHVE CTPYKTYPbl TKaHel 1 TOPMOXEHNE B1MON0rMYecKmX NPOLLECCOB.
C Uenbl M3ydyeHUs npoLecca 3aMOPaXUBAHWUSA HEKOTOPbIX MNULLEBbLIX NPOAYKTOB ObliM NPOBEAEHbI 3KCre-
PUMeHTa/IbHble WUCCNEA0BaHMA Ha KaBKA3CKYI0 GapaHuHy W ArHATWHY. PesynbTaTbl NPOBEAEHHbIX WCCNef0BaHWi
MOKa3bIBaKOT, YTO B MPOLIECCE 3aMOPaXMBAHUA YKa3aHHbIX NMPOAYKTOB KO/IMYECTBO BbIMOPOXXEHHOW BOAbI 3aBUCUT He
OT NPOAOMKUTENBHOCTW 3aMOPaXKMBaHUA, @ OT KOHEYHOI TeMnepaTypbl NpoayKTa. MNpy BLICOKOM COAepXXaHun BOAb
M3MEHeHVe YAeNbHON TENNOEMKOCTY MSCa UMEET XapaKTepHbIA MUK, a NPY HU3KOM COAEPXaHUU BOAbl U3MeHeHue
HOCWUT MpaKTUYeCKM NMHeliHbIi xapakTep. Mpu Temnepatype -30°C cBO60AHAs BOAA MPAKTUYECKM MOMHOCTBLIO
BbIMOPOXEeHa, 04HAKO B HEM TaKKe MOJIHOCTbIO COXpaHeHa ruaparalmoHHas Boja.
KiroueBsie ciioBa: 61ooriyeckas cMCTeMa; NPOLECC 3aMOPaXMBaHUS; CTPYKTYPHbIE N3MEHEHWS; TOPMOXEHNE;
BbIMOpPakuBaHue.

gderbigarols modowo 25.03.09
domgdaaos sbodydwose 08.07.09
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ONTUMU3ALSA MPOLIECCA ®OPMUPOBAHWA OTBEPCTUIA MANOTO ANAMETPA U BO/BLLION
rNYBHbLI B MOHOKPWUCTA/IAX BOJIb&PAMA METOZOM 3/TEKTPOVCKPOBOW MPOLLINBKY

M. H. AMunpugse

[JenapTaMeHT MalUMHOCTPOEHNS, [PY3NHCKUIA TEXHNYECKUIA yHBEpCnTET, Ipy3uns, 0175, Téunnncw, yn. Koctasa 77

E-mail: m.amiridze@mail.ru

Pestome: Llenbio gaHHON paboTbl Obina paspaboTka
TEXHO/IOMMYECKOTO  Mpouecca  MOAyYeHUs  OTBEPCTUiA
Manoro guameTpa ¥ 60MbLWON y6UHbI B AeTansx W3
MOHOKpWCTa//I0B BoMbhpama. INpu nccnegoBaHnm ogHow
13 OCHOBHbIX 33day fJaHHOW paboTbl 6bl10 NOCTPOEHWE
MaTeMaTyeckoi Mogenn ob6bekta ¢ NMOMOLLLIO MiaHu-
poBaHWA 3KcnepyMeHTa. Ha ocHOBe NPOBeAEeHHbIX Mcce-
[lOBaHWii YCTAHOB/IEHO, YTO HaMBObLLEe NONOXUTENBHOE
BAVSHME Ha [NyOGMHY MpOLIMBAEMOrO OTBEPCTUA W
MPON3BOAUTENBHOCTL 06PabOTKU MMEKOT YyacToTa Kose-
6aHWin anekTpoaa, Janee CnedyrT YacToTa MMMYIbLCOB U
nofaya anekTposa.

KntoueBble cnosa: 0TBepcTUe; (GopmMmrpoBaHue, Mo-
HOKpUCTaI/T; 3MIEKTPOMCKPOBas NPOLUMBKA; MaTtemaru-
ueckas Mofesb.

1. BBEAEHWE

PasBuTMEe psga oTpacneli MPOMbIWIEHHOCTH (31€eK-
TPOTEXHWYECKOM, 3MEKTPOHHON, PakeTHO-KOCMUYECKOM,
aTOMHOM 3HEPreTMKM U Ap.) CBSI3aHO C CO34aHMEM
3HEeproycTaHOBOK M NpUH0pOoB ¢ paboyein TeMnepaTypoit
[0 3270 K, 4To BbI3bIBaET HEOOXOAMMOCTb UCMO/b30BaTh
B KayecTBe KOHCTPYKLUMOHHBIX MatepuasnioB TyronnaBkme
MeTas bl 1 CNiaBbl HA OCHOBE BO/b(pamMa, MonMbaeHa,
HMO6WSA, TaHTana, BaHaams.

YHUKanbHble h3nyeckmne CBOCTBA MOHOKPUCTaNNNOB
TyronnaeBknx MeTaNoB, pa3paboTka U OCBOEHWe Mpo-
MbILLIEHHbIX CMOCOG0B MOJyYEHMs1 3arOTOBOK U3 HMUX,
06yCNOBUN LUMPOKOE MPUMEHEHME Ha3BaHHLIX Marte-
puanoB AnA yKasaHHbIX Bbllle Lefnei. XapakTepHbIMu
[EeTanamu ABNAOTCA aHOAbI U KaToAbl UCTOYHMKOB TOKa,
HarpeBaTe/sIn BakKyyMHbIX Meu4eli, BbIX/I0MHbIe cOMmia U
[eTann aKTMBHOW 30Hbl PEaKTopoB, MOHOKpUCTaI-
NIMYECKME NOMaTKX MapoBbIX TYpOWH, a Takke aHalo-
TMYHble UM AeTasin, K TOYHOCTM 06paboTKM 1 KayecTBy
MOBEPXHOCTM  KOTOPbIX MPeAbsABAAT  MOBbILLEHHbIE
TpeboBaHus [2, 3].

B 10 ke BpeMs 0CBOEHVE HOBbIX MOHOKPUCTA/ITNYECKNX
KOHCTPYKLUMOHHBbIX MaTepuasioB  NMMUTUPYETCS  PALOM

MPUYMH, OOHOW W3 KOTOPbIX SBASETCA  C/OXKHOCTb
06paboTKN  3TUX MaTepuanoB pe3aHMeM, KOTOpoe B
6ONbLUMHCTBE C/ly4YaeB WM3BECTHO, Kak Havbosee npous-
BOAMTESbHbIV CNOCO6 pa3mepHoi 06paboTku [1]. B Takux
cnyyasix  (heKTMBHO MCMOMb30BaTb  3MEKTPO-U3NKO-
XUMUYECKNE METOAbl PasMepHOi 06paboTKM, MPOM3BO-
[OUTENBHOCTb  KOTOPbIX  MPaKTUYECKW He  3aBuUCUMT  OT
TBEPAOCTU N BA3KOCTM 06pabaTbiBaeMoro marepuana. K
npenmMyLlecTBam 3TUX METOA0B pa3MepPHOi 06paboTKu
cneflyeT OTHECTU M BO3MOXHOCTb OCYLLECTB/IEHWSI 06pa-
60TKM 6e3 CUMOBOrO BO3AENCTBYS Ha 3aroToBKY, BOSMOX-
HOCTb  KOMWPOBaHWS WHCTPYMEHTA CIOXKHOW  (hOpMbI,
NerkocTb aBToMaTtM3aumy npouecca 06paboTKM, BO3MOX-
HOCTb MHOFOCTaHOYHOTO 06CTY)XMBaHWS 1 Ap.

2. OCHOBHAAYACTbB

Llenbio gaHHOR paboTbl 6bina paspaboTka TEXHOMO-
rMYeckoro npouecca MONYYEHWUs OTBEPCTMIA  Manoro
AvameTpa u 6onblUOi y6uHbl (//d =20+40) B pe-
Tansx U3 MOHOKPUCTa/NOB BO/b(hpama.

Mpn  wccnefoBaHWUM
KOTOpbIA BO3AelCTBYET 60/bLIOE YMCIO (DAKTOPOB,
06blYHO HEW3BECTHO, KaKWE M3 HUX ABASKOTCA AOMU-
HUpyloWMMKN, CTeneHb BAUAHWSA (PAKTOPOB BecbMa
pasfnyHa 1 NnLb HEOO/bLLOE YMCI0 U3 HUX OKa3blBaeT
CyLLECTBEHHOE BAMSIHWE. [103TOMY OAHOI U3 OCHOBHbIX
3afa4y AaHHol paboTbl OblIIO NOCTPOEHME MaTema-
TUYECKOI MOJenn 06bekTa ¢ MOMOLLbH NIaHMPOBaHKS
3KCnepuMeHTa.

B Npov3BOACTBEHHDBIX YCNOBMAX YacTO HEMb3s 3Kcne-
PUMEHTaNbHO ONpeaenUTb paLMoHasbHble YCNOBUA 06-
paboTKM HOBLIX MaTepuasoB A0 WX 3amycka B Mpous-
BOACTBO. Mexay Tem, OblBaeT He0b6XOAMMO 3apaHee,
X0Ta 6Gbl B NEPBOM MNPUBAVKEHUN, OLEHUTb WAKN pac-
cuMTaTh pauMoHasbHble YCN0BUA U Bpemsi 06paboTku
JeTaneii, KoTopble A0MKHbI ObITb U3rOTOBEHBI 3 HOBbIX
MatepuanoB. Tpebyemble NPUGAMKEHHbIE [aHHble O
paLMoHabHbIX YCOBUSAX 06PabOTKN HOBbIX MaTep1anoB
MOryT 6bITb ONpeAeneHbl NyTeM CPaBHUTEbHON OLEHKM

CNOXHOro npouecca, Ha

:
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no MMelLWMMCS AaHHbIM 06 06pabaTbiBaemMoCTU paHee
NCCNefOBaHHbIX MaTepuasioB, a TakkKe pacyeTHbIM
nyTem.

[JaHHble no o6pabatbiBAEMOCTU pe3aHnem BOSbg-
pamMa B MOMN- U MOHOKPUCTA//INYECKOM COCTOSIHMAX
HEeMHOrouncneHHsl. OCHOBHble TPYAHOCTU Npu 06paboT-
Ke pesaHuem BOMb(PamMa, OYEBUAHO, 3aK/HOYalOTCA B
BbICOKO/ WHTEHCVMBHOCTM M3HOCA PEXYLLEro WHCTPY-
MeHTa 1 fedeKktax NOBEPXHOCTHOTO €10 B BUE CKOJIOB
N TPELLMH.

MeToabl 06pabOTKM OTBEPCTMIA MasbiX pasMepoB
MHOroo6pasHbl. B 3aBUCMOCTM OT CBOIACTB MaTtepuana
feTanei, GopMbl ¥ pasmMepoB OTBEPCTUIA MPUMEHSHOT
pasnuuHble  MexaHuuyeckue, 3NeKTpodu3nyeckne u
3MEKTPOXMMMYECKE METOAbI UX MONyYeHns. Hanpumep,
B AeTalax U3 marepuanos, noggarwowmxcs obpabotke
pe3aHneM CTa/lbHbIM W TBEPAOCNIABHbIM WUHCTPYMEH-
TOM, NPOW3BOAMUTCA CBEP/IEHNE, 3EHKEPOBAHWE, pa3Bep-
TbiBaHVWe 1 Ap. MNonyyeHne OTBEpPCTUIA B 3aroTOBKax U3
MaTepuanoB C BbICOKOW TBEPAOCTbIO U XPYNKOCTbO
(Hanp., CTEKNO, KepamMuKa, CUHTETUYECKME KaMHM) Npo-
N3BOAUTCS a/IMa3HbIM CBEPJIEHWEM.

MHOrounceHHble 31EKTPOPUINYECKME U ANEKTPOXN-
MUYeckue MeToAbl 06pabOoTKM MaTepPUaioB 3HAYUTESb-
HO pacLUMpWIN TEXHOOTMYECKE BO3MOXHOCTW MPou3-
BOACTBA.

OCHOBHbIE MPenMYyLLECTBa 3M1EKTPOPU3NIECKNX METO-
[10B 06paboTKN MaTepyasios: He3aBUCYMOCTb NPOU3BOAN-
Te/bHOCTY Npovecca 06paboTKM OT TBEPAOCTU U BA3KOCTH
obpabaTbiBaEMOro Martepuana, BO3MOXHOCTb KONMpoBa-
HUS1 UIHCTPYMEHTA C/IOXKHOW (hOpMbI MO BCEW NMOBEPXHOCTU
3aroTOBKM MPW NPOCTOM MOCTYNATEeNIlbHOM  ABUXEHWM
WHCTPYMEHTa, BO3MOXHOCTb 06paboTkM 6e3 Cu1noBoro
BO34eCTBMA Ha 3aroTOBKY, JIErKOCTb aBTOMATM3aLmu
npouecca 06paboTku.

Ans nonyyeHus OTBEPCTWIA MasblX pa3MepoB MO
06beEMY MCMOMb30BaHWS B MNPOM3BOACTBE Ha MEPBOM
MecTe nocsie MexobpaboTKn HaxoAWTCA 3MEKTPOUCKPOBas
obpaboTka.

Mpon3BoAUTENLHOCTL  3MEKTPOMCKPOBOW 06paboTKM
3aBUCUT OT BOMbLIOTO KonmyecTBa (hakTopos. Tak, cor-
NaCHO MNpaKTWKe, NPOU3BOAMTENbHOCTL 3aBUCUT OT Yac-
TOTbI, A/INTENBHOCTW, 3HEPTUM U HANPSKEHWS UMMY/IbCOB,
nofauvn aNeKTpoaos 1 Ap. B kauectse npumepa Ha puc. 1
npeAcTaBneH rpauk NpPon3BOANUTENBHOCTM 06PaboTKM OT
PEXMMOB 06pabOTKM 3aroTOBKY M3 MOHOKapbuaa Bonbg-
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pama BO/b(pamoBbIM 3N1eKTpoaoM BA-1A4 anameTtpom
0,1 MM B BOgsHOI cpefe.

PelweHune 3a4a4u, CBA3aHHOW C BbIGOPOM ONTUMaSTb-
HbIX MapamMeTpPOB NpoLecca 31eKTPOMCKPOBOI 06paboT-
K1 MOHOKapbuaa Bofibhpama, OCyLLeCTBAANOCH C NpU-
MeHeHWeM NAaHMPOBaHUA 3KcnepumeHTa. Kputepwii
ONTUMaNbHOCTM — ry6MHa NPOLIMBAEMOro OTBEpCTUS
L, MM, (y;) » npou3BoAMTeNbHOCTL 06paboTkn Q,

MM /MUH (y5) .

YUuTbIBANOCh BUSHUE CNeyoLLyX (haKTOpPOB:
X7 - YacToTa c/iefloBaHUs UMNynbCa, Kry;

X, - YacToTa KosebaHus anekTpoaa, I,

X3 - Nofla4a anekTpoaa, MM/MIH.

Hpouss.
1 mun.

180

160
140
120
100
80
60

40

20

Yacmoma, kl'y

10 30 50 70 90
- A

5 15 25 70 45
+ V

30 35 40 45 50

Puc. 1. i3meHeHVe NPON3BOAMTENBHOCTN
B 3aBMCUMMOCTM OT BblOPaHHbIX PEXXMMOB 06pabOTKN:
1-vyacToTa, K'Y, 2 — pabounii ToK, A;
3 - cpefHee pabouee HanpsbkeHne, V

[na oueHKM BANAHUA (AKTOPOB Obln MPUMEHEH
APOGHbIA hakTopHbIi akcnepumeHT Tuna 2%, Yenosus
NPOBELEHUA SKCNEPUMEHTA, MaTpuLa NJaHpoBaHUa U
pesynbTathl NpeAcTaBneHbl B Tabnuue.

B pesynbtate 006pabOTKM MNOMYYEHHbIX AAHHbIX
paccunTaHo ypaBHeHue, CBA3bIBatoLLee r1youHy npoLun-
BAEMOr0 OTBEpCTMSi / 1 NPOU3BOAUTENLHOCTL 06PaboT-
KW C hakTopamm x;, x; U Xs:

y:1=2,45+0,15x,+0,30x,+0,10x;, @)
y,=0,00132+0,00008x,+0,00022x,+0,00002x;.  (2)

2
* zrl
MPON3BOAUTENBHOCTL 0GPABOTKN O = —— MM*/MWH,
t

roe r=0,05 mm. Bpemsi 06paboTku t;=15 MUH, t,=12 MUH,
t;=14MWH, t,=16 MVH.
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TONNbKO OAHa M3 nepemMeHHbIX, YAC/10 OMbITOB 3Hauu-

MaTpuLa NnaHnpoBaHNs 1 pesy bTarbl 3KCNeprUMeHTa TeNbHO 6ofblle. Ha OCHOBe MpOBefEeHHbIX UCCneao-
BaHWiA, a TakkKe C y4eTOM pe3y/nbTatoB ONTUMMU3aLUM
_ X1 | X2 | X | W1 y2 06pa6oTaHbl MUKpooTeepctust 0,11 MM 1 gauHoid
OcHosHoM 55 | 500 | 9,25 [=2,7 MM B OMbITHOI NapTUK feTaseid, koTopas 3aTem
yposeri MpoLLia COOTBETCTBYIOLMIA KOHTPO/b Ha KayectBo M
NHTepBan
11 | 300 | 1,25 MPOW3BOACTBEHHbBIE UCTbITAHNS.
BapbMPOBaHNA
HiKHwi 44 1200 | 8,0
YpOBeHb ' 3. 3AK/TKOYEHWE
BepxHuii 66 | 800 | 105 Pa3spaboTaHa matemaruyeckas Mogesb A/ onTuMu-
YPOBEHb ' 3aL1M OCHOBHbIX TEXHO/IOTMYECKMX NapaMeTpoB NpPoLLec-
OnbIThI: ca 3/IEKTPOMCKPOBOI 06paboTKM MNPUMEHUTENIbHO K
1 + | + + 3,0 | 0,0015 pabousM napameTpam CcTaHka Mog.  043M-10M.
2 - + - 2,5 | 0,0012 YCTaHOBNEHO, YTO Haubosbluee B/MAHWE Ha TNYyOUHY
3 + - - 2,2 | 0,0014 06pabaTbiBaEMOro OTBEPCTMS U MPOU3BOAUTENBHOCTL
4 - - + | 2,1 ]0,0016 06paboTKy OKa3blBaeT YacToTa KonebaHWii anekTpoaa,

YacCtoTa cnefoBaHuA nMmnynbca  nogava anekrpoaa.

CratmcTnyecknii  aHa/iM3  HalAEeHHbIX  YpaBHEHWI

nokasaJi, 4To OHY aeKBaTHbI. NINTEPATYPA
N3 aHainsa ypasHeHwid (1) v (2) BUAHO, YTO Hau- 1. ToBakHAHCKWI /1. /1. u Ap. VIHTEerpupoBaHne TexHo-
borbluee NONOXMUTENbHOE BAMSHME Ha IyOWUHY NpoLun- JIOTUN YCKOPEHHOTO MPOTOTUNMPOBaHUS N U3rOTOB-
BAaeEMOro 0TBepcTust / 1 Npon3BOANTENbHOCTL 06PaboT- neHus. Xapbkos: Mogenb BeceneHHoir, 2005 - 224 c.
KM Q VMEIOT yacToTa KonebaHuin anektpoda x,, Janee 2. TEXHOMOrMW B NPOWU3BOACTBE 3MEKTPOHUKM. COOPHMK
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OPTIMIZATION OF THE FORMATION PROCESS OF HOLES OF A SMALL DIAMETER AND BIG DEPTH
IN MONOCRYSTALS OF TUNGSTEN BY THE METHOD OF ELECTRIC-SPARK BROACHING

M. Amiridze

Department of mechanical engineering, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: There was elaborated technological process of obtaining holes of a small diameter and a big depth in the
parts from monocrystals of tungsten. During investigation of one of the major tasks of this work was the construction
of mathematical model of the object by means of design of experiment.

On the basis of conducted investigations there was established, that the most positive influence on the depth of
broached hole and productivity of machining have the oscillation frequencies of the electrode, then follows frequency
of impacts and feeding of electrode.

Key words: Holes; formation; monocrystal; electric-spark broaching; mathematical model.
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OBPA3bl OKPYXXHOCTU B OPTOrOHA/IbHO-VHBO/TFOLIMOHHOW KBALPATYHON

roMonorinn
H.l. Abynagze, M.[. Yenngze, T.4. Lykakngse

JlenapTaMeHT MHXEHEPHOW rpatinkn 1 TEXHUYECKOW MEeXaHMKK, IPY3UHCKMIA TEXHUYECKNIA yHnBepeuTeT, Mpy3us, 0175,

Téwunuew, yn. Koctasa 77
E-mail: gdchelidze@gmail.com

Pesiome: OnpefeneHbl W unccnefoBaHbl 06pasbl
OKPY)XXHOCTW B OpPTOTOHASIbHO — WHBOJOLMOHHON KBaj-
paTWYHO TOMOJIOTUM U UX YPaBHEHKSI B 3aBUCUMOCTU OT
pacnonoXeHust LeHTpa npeobpasyeMoli  OKPYXXHOCTM
OTHOCWTENbHO (PyHAAMEHTALHON CUCTEMbI OPTOrOHa/b-
HO-MHBOJIOLMOHHON KBaApaTuyHOW romosiorun. Cpegwn
MoMy4YeHHbIX 06pa3oB OKas3anCb W3BECTHbIE, [AaBHO
M3yyeHHble KpMBbIE: NPsAMas kanna, uyccomaa [lmokneca,
omypuraa N OKPYXXHOCTb, KOTOPbIE HECMOTPSA Ha OTAIMYME
thopmbl, nopsgka KpuBOWM M cnocoba MOCTPOEHWS,
OMMUCLIBAKOTCA BbIBEAEHHLIM B paboTe OAHWM YypaBHe-
Huem. OHW, a TaKkKe Apyrue 06pasbl, MPeACTaBNAoT
YaCTHbIA Cflyyaid  mMccnefoBaHHOTO  Npeobpas3oBaHus,
KOorga Hayasio KoopavHaT (PyHAAMEHTalbHOM CUCTEMbI
VHLUAEHTHO NPOM3BO/ILHOM TOUKE Kpyra.

KntoueBble cnoBa: KBagpaTuyHas romMosorus; UHBO-
NOLMS; NOCKME KPUBbIE; 06pa3bl OKPYXXHOCTM.

1. BBEAEHWE

OgHUM 13 pasHoo6pasHbIX CNOCO60B onpeaeneHns
KpWBOIi SBNSIETCA TreoMeTpuyeckoe npeobpasoBaHme
YK€ W3BECTHOI KPUBOIA.

K uncny reomeTpuueckux npeobpasoBaHuii OTHO-
CUTCA KBaApaTn4Has roMosorus.

KBagpatnuHble npeobpa3oBaHUs MAIOCKOCTU, B TOM
yncne M KeagpatuyHas roMOJMOrvs, MCCnefoBaHbl B
pa6otax [1, 2].

B pabote [5] «kBagpaTtuyHbie npeobpasoBaHus
paccMaTpuvBalTCA He TOMbKO C TOYKM 3pPEeHUs UX
NPUMEHEHUS B peLLeHUN NOKabHbIX 3aay MHXEHEePHO
rpagmku, HO ¥ B OBLLEM KOHTEKCTE reoOMeTpPUYECKOro
MOZENMpPoBaHUA NPOCTPaHCTBA.

B pabote [4] uccnepoBaH OAUH U3 CnyyYaeB OO6LUMX
KPEMOHOBbLIX MPE0bpa3oBaHWil, KOTOPbIA, C TOUKK
3peHuns cnocoboB 3aaHns KBaapaTMyHOro COOTBETCTBUA
Ha NIoCKOCTW, SBAAETCA YacTHbIM Cryyaem KBajpa-
TUYHOTrO COOTBETCTBUA NepBoro Tuna [1, 2]. B pa6orte [4]
MpPoOBEAEHO CUHTETUYECKOE MCCe0BaHNe OPTOrOHas b-
HO-VHBO/IOLMOHHOM KBaApaTU4YHON roOMOOrN COBME-
LeHHbIX nonein o;=0, (puc. 1). OHa BnoMHe onpege-
nseTcs  3afjaHWem: OPTOTOH&/IbHO- WHBOSIOLMOHHOTO

nyyka NpsMbIX Ty (ag,by . . .) = T, (a2,by . . .) C LEHTPOM B
BbIPOXAEHHYIO TOUKY B KOHUKE [BOWHbLIX  TOUYEK;
CNaboMHBAPWaHTHOTO MNy4yka MPSAMbIX C HECOOCTBEHHbIM
LEeHTPOM S;™ (my, ny .. .) =S5~ (my, ny . . .) NPY YCIIOBWM, UTO
o6lre npsmble MyuykoB S;” Ty = py U S, T, = p, He
ABMIAKOTCA COOTBETCTBEHHLIMW B 33jaHHbIX ABYX MPOEK-
TMBHOCTSX, ¥ NapPOIi COOTBETCTBEHHbIX TOUEK A1 - KB ( Ay).
Kaxxfas napa COOTBETCTBEHHbIX TOYEK, Hanpumep,
Ai1- KB (A,), onpegensietcs B pesynbTare nepeceyeHus
NPAMbIX My = m, Nyuka [S;” = S,”] ¢ COOTBETCTBEHHLIMU
NPAMbIMU a1 = a, (a1 L a,) nyuka [T, =T, ] (pwc. 1).

/ 1:
AIX% 13
/

L=

0
4=p,
L=p,

M)

ol
wh
Bl
A\ A
s

Puc. 1. KOHCTPYKTBHaA cxeMa 3aaHuns
OPTOrOHaNbHO-UHBOSIOLMOHHON KBafpaTU4HO roMo10rnm

B obwem cnyyae, B KaX4OM KBaApaTMyHOM COOT-
BETCTBUW /HOOOI KOHWMKE, B TOM 4MCEe N OKPYXXHOCTU
OZHOrO MOSIsi B APYroM Nosie COOTBETCTBYET KpuBas 4-ro
nopsiAKa, Kotopas B OTAE/bHbIX CNyvasx pacnagaercs Ha
KpuBylo 3-r0 nopsgka v npaMyrd WK KpUBYK 2-TO
nopsiaKa n Age coBnaatoLue npsimble.

[na  nccnefyemMoro KBagpaTW4HOTO COOTBETCTBUS
thyHAAMEHTa/IbHbIMU (D) 31EMEHTaMU ABNAKOTCS LIEHTPbI
MyykoB Ty =T, , $;° = S,”, a TaKKe CoeauHsoLLme KX
npsmble S;° Ty = p1, S, T, = p2 U COOTBETCTBEHHbIE UM
3N1EMEHTbI APYroro nons t; = t , sy = s, U Py =P, B
paccMaTprBaeMoM C/lyyae [ABe BEPLIWHBI U ABE CTOPOHBI
® TpeyronbHWKOB coBnagatoT. Takum o6pasom,
TPEYroNbHMKN BbIPOXKAAKTCA B Mapy NepecekatoLymxcs
B3aMMHO MEPNeHAUKYNAPHbIX MPAMbIX, @ KOHWKa ABOIA-
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HbIX TOYeK - B Touky. CnefoBaTeNbHO, OAHa Napa
CONPsKEeHHbIX Touek S;° = S,” coBnajgaeT, a /Be napbl
T. = To U Py = P, IBNAKOTCA [BOMHbIMU, TaK Kak Touke Tp
COOTBETCTBYIOT BCE TOUKU 5, 2 P, € t, . K TOMY Xe, Touke
P; COOTBETCTBYHOT BCE TOUKU py,a T, Ep, (puc. 1).

2. OCHOBHAA YACTb

O6pasbl OKPYXHOCTW OMPefEenstoTcs OTHOCUTENbHO
® cucTeMbl OPTOrOHabHO-UHBOMIOLMOHHON KBaapaTuy-
HOIi rOMONOrMK, KOTOpas MPUHUMAETCS 3a LeKapToBYyHO
NPAMOYTO/IbHYI0 CUCTEMY KOOPAMHAT xOy. B yacTHOCTW,
B 3TOi cucteMe @ [BOWHblE TOUKM T1=P; N T,=P,
ABNAIOTCA Hauyanom KoopguHat O, ® npsmble s;=s, —
OCblo abcumcc x U & npsamble ¢ =p; W t,=p, — OCblO
opavHaT y, a u U v - KOOpAuHaTamy LieHTpa npeob6-
pasyemoii OKpy>XHOCTK (puc. 2).

B 3aBucumoct OT TOro, OyfdeT M LEHTp npeob-
pasyemoil OKpPY)XHOCTWM WHUUAEHTEH COOCTBEHHON ©
[BOVIHOIA TOUKe Ty =P; (pUc. 3, @), HaX0AMTLCA Ha OLHOM
113 B3aVIMHO NepPneHANKYNAPHbIX ® NPAMBIX sy AN t1 = p;
(puc. 3 6,8,0,€), N He BYAET MHUMAEHTEH HWU OgHOMY ©
anemeHTy (puc. 3 2, ), 00pa3sbl OKPYXHOCTU OyayT
MMETb OAHY 13 hOPM, NPeLCTaBNeHHbIX Ha puc. 3.

—1

i

Puc. 2. CoBMmelLeHre ® cucTeMbl OPTOroHasIbHO-
VNHBOJTIOLYOHHON KBafpaTn4yHOVi rOMONOrK 1 ieKapToBOI
NPAMOYToNbHON CUCTEMbI KOOPAMHAT

3a UcKYeHneM Npeobpa3oBaHHON B KOHIPYEHTHYHO
OKPYXXHOCTb (puc. 3, e), Mony4eHHble 06pasbl ABAAKOTCA
6ECKOHEYHbIMM BETBAMM, COCTOAWMMK U3 2-X (puc. 3,
8,2) nn 4-x (pwuc. 3, a,6,0,3#) AYyr MOHOTOHHBIX KPUBbIX,
KOTOpble PacrnofiokeHbl MeXAy KacaTtefbHbIMU K npe-
06pa3yemMoii OKPY>KHOCTU, MPOBeAEHHbIMU napasiens-
HO ® Npsimoli t; = p; .

Korga ® gBoiiHasi Touka Ty = P; HAXOOUTCS BHYTPW
Kpyra (puc. 3, a, 6, 9, %) , BETBM NOyYeHHOro obpasa
COCTOSIT U3 4-X Ayr MOHOTOHHbIX KPUBbIX, KOTOpblE B @
[BOVIHOIi TOuke T,=P, 006pa3ylT TOYKYy CamOMNpUKOC-
HOBEHMSI C COBMAaBLWMMM KacaTe/lbHbIMW. 3JTa TOYKa
ABNAETCA PEryNsipHOM BEPLUMHONW, Korga Kpueas CUM-

LBl Go(I3380 — TRANSACTIONS OF TUG — TPYAbITTY

METpUYHa OTHOCUTENLHO @ NpsAMOiA t; = p; (puc.3, a,d), n
[OBOIiHON BEPLUNHON, KOraa paanycbl KpUBM3HbI Coeau-
HEHHbIX CTOPOH He paBHbI (pUc. 3, 6, ).

Boobue, nonyyeHHas KpyuBas CUMMETPUYHA OTHOCU-
TenbHO ®-NpAMOit s, (UK t, = p,) TOrAa 1 TONbKO TOrAa,
Korga LEeHTp npeobpasyemoil OKPY>XHOCTU UHLMAEHTEH
® npamoit s; (wm t; = p;) (puc 3, g, 6, 9).

Korpa ¢ pBoiiHas Touka T; = P; WHUMAEHTHa
npeobpa3yemMoiil OKpYXXHOCTU (puc. 3, 8, 2), NONYYEHHbII
o6pa3 COCTOMT U3 2-X Ayr MOHOTOHHbIX KpUBbIX. Ecnin @
npsMas s; MPOXOAMT 4Yepe3 LEeHTp npeobpasyemoi
OKpY>XXHOCTW (puc. 3, 8), TO 3TW KpuBble 06pa3ytoT
BEPLUMHY OCTpMA - TO4YKy BO3Bpara 1-ro poga ¢
COBMaBLLUMMW KacaTenbHbIMK, a ecn ® ABOHAS TOUKa Ty
= P; MHUMAEHTHa NPOU3BO/IbHOW TOYKE NpPeobpasyemMoi
OKpY>XHOCTK (puc. 3, 2), TO — ABOWMHYI TOUKY — Y3€en C
KacatenbHbIMU y =0 Ny = vx/u .

WcknoueHne cocTaBnseT cnyvaid, korga @ gpoiiHas
TOuKa Ty = Py MHUMAEHTHA ® NpAMOIA t; = p;, NPOX0AsLLE
uepes LEHTP Npeobpasyemoil OKpYy>XHOCTW, U NOJyYeH-
HbIli 06pa3 KOHrpyeHTeH eli (puc. 3, e).

OTgenbHble KpuBble HaNOMWHAKOT M3BECTHbIE, AABHO
M3yYyeHHble KpuvBble, OMNpefeneHHble OT/IMYHLIMK CMo-
cobamun. [On8 waeHTUDUKaUMU  MOMYYEHHBIX  KPUBbIX
HeobX0AMMO COMOCTaB/IEHME NX TEOMETPUYECKMX CBOICTB
N ypaBHEHMWIA.

YpaBHeHue cocTaBum Ans cnyvas, korga @ ABoiiHas
TOYKa (Ha4yaso KOOPAMHAT) MHUMAEHTHA NPOW3BO/LHOM
TOuKe Kpyra (puc. 2).

PaccMOTpUM OKPY)XXHOCTb C PaguycoM r U LEHTPOM
O1(u,v)

(x-uf+(y-v)?=r 1)
M TOUKYy A; MNEpPEeceYeHnss Kaxaon Npsmoi a; opTo-
rOHa/IbHO- MHBOJTIOLMOHHOTO NyyKa

y=x1g ¢ )
C OKPY>XHOCTbIO (1). Touke npoobpasa A; NocTaBneHa B
COOTBETCTBME TOYKA 06pas3a A, KOTOpas WHUMAEHTHa
COOTBETCTBEHHO NpsiMOli a, L a;nyyka [Ty =T, ]

y=-xctgo . ®)

Toukn A; n A, NMeKT 06Llyo abcuucey, KoTopas
onpeaenseTca peLleHnem ypasHeHuii (1) u (2)

xi=[utvigep 6 \/rz +sec’p— (utg(p —? )] cos’ ¢ . (4)

UTo >Xe KacaeTcs OpAuHaThl TOUKM A,, KOTOpas npu
BpalLeHNM NPAMOIA a; BOKpyr ® ABOIHON TOYKK Ty = Py
OyfeT onucbiBaTb KpWBYHD 06pasa npeobpasyeMoii
OKpy>XXHOCTM (1), TO AN ee onpeaeneHus, yuuTbiBas
ypaBHeHue (3), 6yaem nveTb:

yi2=-[u+vtge 6\/r2+5902¢—(utggo—v2)]x
x cos’p /sing . )
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Puc. 3. 06pa3bl OKPYXXHOCTU B OPTOroHa/IbHO-UHBO/IOLMOHHOM KBapaTUYHO roMoiorm

YpaBHeHusi (4) n (5) SBNAKOTCS NapaMeTpuyecKnmu
ypaBHEHUAMY 06pa3a OKpPY>KHOCTU (1) B OPTOrOHa/IbHO —
WHBO/IOLMOHHOI KBaApaTUYHOW FrOMOSOTMN.

VicknounB ¢ 13 ypaBHeHWi (4) n (5), noayunm

X'+ x%y7 + 2y - 2uxy® + (u2 +V - r2) Y =0. (6)

YpaBHeHue (6) ABNSeTCH KAHOHUYECKUM YPaBHEHUEM
obpasza OKpY>XHOCTM (1) B OPTOroHanbHO — WHBOO-
LMOHHON KBagpaTU4YHON FOMOMOTMA. 3TO YpaBHEHMWE
anrebpanyeckoin Kpueoii 4-ro nopsaka.

C uenblo COMOCTaBMEHUS C U3BECTHLIMU KPUBbLIMU,
paccMOTpUM reoMeTpuYeckne CBOICTBA  OTAENbHbIX
06pa3os.

a) Korga ueHTp npeo6pasyemoit OKPY>XXHOCTU UHLU-
[eHTeH ® ABOMHOW Touke T1=P;(u = 0, v = 0), OKPY>XHOCTb
npeobpasyeTcsa B KpMBYHO (puc. 3, @), KoTopast MHUMAEH-
THa BceM @ TO4Ykam BTOPOr0 MOMS,, WMMEET LEHTP
CMMMETPUM B Hayasle KOOPAWHAT U [ABE OCU CUMMETPUN
OTHOCUTE/IbHO B3aVMIMHO MepneHaNKYNSapHbIX © npsiMbix
S, U t, = py, Kacaetcsa ¢ ® npsMoli s , B © ABOIHON TOUKe
T, = P,, B KOTOPOA WMeeT y3en C COBMaBLUMMM
KacaTenbHbIMU y = 0 1 BK/IOYAET B ce6 HECOBCTBEHHYHO
TOUKy S, 3Ta TOYKA COOTBETCTBEHHA TOukam 1; u ]i
nepeceyeHnsi NpeobpasyemMoii OKpY>XHOCTK ¢ @ npsimoli
S1, B KOTOPbIX MPOXOAAT aCMMNTOTbI x= 1 r MNOAYYEHHOM

KPVIBOIA, KOTOPasi PacroioXXeHa MeXx y HUMU.

B nutepatype [3] onucaH oavH M3 Cnoco6oB
onpeaeneHns KpMBoi kanna. Cxema cnocoba naeHTnYHa
OPTOrOHa/IbHO — WHBOIOLMOHON KBafpaTW4YHOW rOMO-
norun.

Mo reoMeTpMyeckoMy OMUCAHUIO U CNOCo6Yy MOCTPO-
eHVs kpmBaa (puc. 3, a) MAEeHTUYHA KPMBOIA npsimas
Kanna.

VAeHTNYHO 1 ypaBHEHME KPUBOIA, KOTOPOE MOJyUYUM
nogcraHoBkoii u =0, v = 0 B ypaBHeHue (6):

e x2y2 _ r2y2 -0. @)

YpaBHEHWS N3BECTHbLIX KPVBLIX, MPUBEAEHHbIE B 3TOM
pa6ote v B nuteparype [3] v Ap., SKBUBAIEHTHbI.

6) Korga ueHTp npeobpasyemMoii OKpYy>KHOCTW MHLW-
AeHTeH © npamoli s,(r>u>0, v=0), Bce reomeTpunyeckume
CBOWCTBA MOJTy4EHHOR KpMBOiA (puc. 3 6) COOTBETCTBYHOT
NPAMOI Kanne, 3a UCKIYEeHWeM CUMMETPUK. 3Ta Kpu-
Bas CUMMETPUYHA TO/IbKO OTHOCUTENBHO ® NPAMOIA s,.

YpaBHEHWE NONy4eHHON KPUBOW, Ha3BaHHOW KOCOM
Kannoi, noayyum noActaHoBkoi r>u>0, v=0 B ypas-
HeHue (6):

X'+ 5y = 2uxy® + (P - rP) y*= 0. (8)

O6nacTb pacnosioXXeHNs NIEBOW BETBU x=r—u MEHbLLE
npaBoWi x=r+u.

C yBenuyeHeM u yMmeHbLIaeTcs 061acTb pacnonoxe-
HWA NEeBOI BETBU, PaanyC KPUBM3HBI YaCTU NIEBOI BETBY,
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HaxogALlecs BHe Kpyra, yBenMuMBaeTcs, TOUKU nepe-
CeYeHUs 3TON BETBM C NpPeobpas’yemoil OKPY>KHOCTbIO
npubamkaroTes K ® NpsiMoit s, 1 B Npeaene, Korga u = r,
OHW CNMBAIOTCA W KpuBas 4-ro nopsiaka KOCoi Kanmbl
pacnafaeTca Ha KpuByl 3-ro nopsgka (yuccompa
[rokneca) n npsmyto t, = p, (x = 0).

8) Korga npeob6pasyemas OKpPY>KHOCTb, LEHTP KO-
TOPOW MHUMAEHTEH ® npsamoii sy (u = r, v = 0), kacaeTcs
® npsmoii t;=p; B ® [BOWHOI Touke T;=P;, OHa
npeobpasyetca B KPMBYWD, A1 KOTOPOA Hayano
KoopAmnHaT sBAsSEeTCA TOYKOW BO3BpaTa NepBoro poja.
KpvBasi cummeTpuyHa OTHOCUTENbHO @ npsiMOit s, ©
npsmMas x = 2 r CAY)KUT A5 Hee acMMATOTOM (puc. 3, 8).

MonyyeHHas KpuBas MOJIHOCTBIO  COOTBETCTBYET
unccomae [mokneca, NOCTPOEHHON OLHWM W3 CMOCO-
608, onucaHHbIM B pabote [3]. Otpeskun AN u OB, Ha
nyvax, NPOBeAEHHbIX U3 HaYana KoopAuHaT Ao nepece-
UeHMs KPUBOW (TOuKa B,) Mpeobpasyemoil OKPY>KHOCTU
(Touka A;) ¥ acUMNTOTHI (TOYKA N), PaBHbI.

M aeHTNYHO 1 ypaBHEHWE KPWBOIA, KOTOPOE NOJy4YMM
nocne NoAcTaHoBKM u = r, v =0 B ypaBHeHUe KpuBoii (6).
MonyyeHHOe ypaBHEHWE KPWBOIA 4-ro nopsigka pacna-
[laeTcs Ha KpvByto 3-r0 nopsaka, onpefensemyio ypas-
HeHneMm

X+xy -2r/=0, 9

KOTOpOoe SBNSETCA YpaBHEHMEM KpuBOW Lyccouabl
[vokneca, u NpsMYI0 t, = p, (x = 0).

2) Korga ® agoiiHas Touka MHUMAEHTHA Npeobpasy-

eMoii OKpYXKHOCTU, (r>u >0, v=+r’ —u® ), nonyyeHHasn
KpuBas B Hauane KOOPAMHAT VMEET Y3/0BYHD TOUKY C
KacatefibHbiMM y=0 © y=vx/u. TlocnefHss MpoxoauT
yepes LEHTp npeobpasyeMoii OKpy>HOCTW. [Mpsamas
x=2u Cnyxut acumntotoii (puc. 3, e. Ha pucyHke
BHU3Y, AN 6O/blUel HarnsagHOCTW, NETAS U NOAyYeHWe
TOYEK A, U M, NOKa3aHbl YBEIMYEHHO).

Mo reoMeTpMyecKOMy ONMUCAHMIO NOSTyHeHHas KpuBas
WOEHTMYHA KPUWBOM, HasbiBaeMoi odmypugoii [3].
VOeHTMYHO WM ypaBHeHMe KpPUBOW, KOTOpPOEe NOMyunM

MOACTaHOBKOM r>u>0,v= +/r* —u’ BypasHeHue (6).
MonyyeHHOe ypaBHEHWE KPWBOA 4-ro nopsgka pac-
nagaetcs Ha KpuBylo 3-r0 Mopsgka, onpenensemyto
ypaBHEHMEM

X+ xy’ + 2(vx - uy)y =0, (10)
N NpsMYyo t, = p, (x =0).

O6nactb pacnonoxeHust opuypuabl x=ubr, OHa
nepecekaeTcsl CO CBOEN AECTBUTENBHON acMNTOTOW B
Touke M, (x=2u, y=-2u’/v) W Kacaetcs npAMOii
X=u+r B TOuke K, (y=—v(r + u)/(r-u)).

MeTtnst omyprAabl Kacaetcs NPsSIMOIA X=u-r B TOUKe Ko'
(y=—v(r - u)/(r + u)).
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3TN TOUKM MEPECEYEHUS N KacaHWsi ONpeaeneHbl Kak
aHanuTuyeckun, no gopmyne (10), Tak NOCTPOEHUEM -
OHW HenocpeACTBEHHO BbLITEKAIOT M3 PacCMOTPEHUS
TpeyronbHNMKoB O1:M; n O1;M, , OLKy n OLK , , OL'K'y 1
OL'K'; Hapwuc. 3, 2.

BenuuvHa netnu ouypuabl 3aBUCUT OT NOMOXEHUSA
® [ABOIHONM TOUYKM (Hayana KoopauHat) Ha npeobpa-
3yeMOi OKpPYXXHOCTW. C yBeIMYEHMEM v pa3Mepbl NeTun
BO3pactaloT U B npefene, korga v=r, NeTns npe.spa-
LLLaeTCs B OKPY>KHOCTb C LleHTpoM x = 0, y=—r . [ToAcTaBsuB
u=0, v=r B ypaBHeHue (10), nony4ymm ypaBHEHUE KpW-
BOV 3-ro nopsiaka, Kotopas pacnagaeTcs Ha KpuBYyH 2-10
nopsaka (OKpY>XHOCTb) M NPAMYIO t,= p, (x =0).

[Ns NONOXWTENbHBIX 3HAYEHWUI x YpaBHEHMe oduy-
puabl (10) onucbiBaeT KOCYH LMccomAay, YTO MOATBEp-
XaeTcs NoCTPOeHNeM: oTpeskun AN 1 OB,, Ki'N' 1 OK;,
Ci'N" 1 OC, . . . Ha ny4yax , NPOBEeAEHHbIX M3 Hayana
KoOpAvHaT A0 nepeceyeHnst KpUBoW (ToUkn By , Ky, Gy . . .)
npeobpa3yemoii OKPY>XXHOCTU (TOUKM A; , Ki' Ci' .. .) "
acumMnToThl (TOYKM N, N ', N" .. .), paBHbl.

0) Korga ueHTp npeobpa3yemoli OKPY>XHOCTU
NHUMAEHTEH ® NPAMOIA t; = p1 ¥ OKPY)XXKHOCTb NepecekaeT
® npsamyto s;, T.e. u=0, >v>0 (puc. 3, 4), Bce reomert-
puyeckne CBOMCTBA MO/YYEHHON KPWBOM, 3a WCKHO-
YEHNEM CMMMETPUM, COOTBETCTBYHOT MPAIMOIA Kanne. 31a
KpuBas CUMMETPWYHA TO/IbKO OTHOCUTENBHO & npamoii
t2=p2 (x=0).

MpamMble x==+ Nr? —y? cnyxar acumnrotramu. Kpu-
Bas NepecekaeTcs CO CBOMMMW AEWCTBUTENIbHLIMU acuM-

notaMm B Toukax M, M M(x=£+/r? —v?,

y=—(r2— vz)/2v ) ¥ KacaeTcs MPAMBIX X = 6 r B TOUKax K, 1
Ky (x=6r,y=-r"/V).

3TV TOUKM OnpefeneHbl aHaIorMYHO NpeablayLiemy
Cflyyatd M3 pPaccCMOTPEHUs TPeYrofisHUKoB 01;'M;"' u
01,'M," , OL'Ky' n OL'K,' Ha puc. 3, 0.

YpaBHeHVe Mony4yeHHON KpMBOiA, Ha3BaHHOI Hepas-
HOCTOPOHHEN Kanmnoi, Noay4YMm NoACcTaHOBKOW u = 0, r >
v >0 B ypaBHeHue (6):

X+ + 2uxyt+ (V- D) y* = 0. (12)

O6nacTb pacrnonoXeHUsi BeTBU KpuBol Hag ® nps-

MOV s, x = ++/r> —u® MeHblUe HWXHel x = + r. C
YBENMYEHNEM v BETBU KPWBOI Hag ® npsMoii s, npuo-
nvKarTes K ®@ npamoit t, = p,, U B Npegene, Korga
V=r, OHW CNNBAKOTCA - KpuBas 4-ro nopsaka HepaBHOC-
TOPOHHEN Kanmbl pacnagaeTcs Ha KpYBYo 2-ro nopsaka
(OKPY>KHOCTb) 1 fBe CoBMazatoLLme npsimble x° = 0.

e) Korga ¢ pBoiiHas Touka T;=P; WHUWOEHTHA
nepeceyeHnio ® npamoii t; = p; U Npeobpasyemoit
OKPY)XHOCTW, KakK O4YeBMAHO M3 puc. 3, e, ob6pas, no-
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JTY4EHHBI OPTOrOHAIbHO-MHBOJTIOLMOHHOW KBaApaTUYHOM
rOMOJIOTVEN, ABNSETCA OKPYXXHOCTbIO, T.K. €r0 MOXHO
paccMOTpeTb UM Kak pesynbTar nepemelleHns (nepeHoca)
npeobpasyemoli OKpPY>XHOCTM Ha AA, = OC = 2 r,
napasinensHo ® nNpamoit ty = py.

YpaBHeHWe OKpPY>XHOCTU — obpasa ¢ LEeHTpoM x = 0,
y=—r NONYy4NM 13 ypaBHeHus ( 6) NOoACTaHOBKON B HEro
u=0,v=r:

X+y +2ry=0. (12)

#) Korga LieHTp npeobpa3yeMoil OKPY>KHOCTW Haxo-
[UTCA BHYTPU Kpyra, T.e. r > u >0 wn r > v > 0, BCE
reomMeTpuyecKkne CBOICTBA MOMYYEHHON KPUBOWA, Ha3Ba-
HHO/ KOCOW HEepaBHOCTOPOHHEN Kanmnoi, COOTBET-
CTBYIOT MPAMOIA Kanne, 3a WUCK/IYEHUEM CUMMETPUN -
KprBas He UMeeT CUMMETPUIO (puC. 3, ).

ObnacTb pacrnonoXeHns BETBM KpuBOMA Hag ® nps-

MOV s, X = u6+/r2 —v? MeHblle HWKHER x = uér.

Mpsmble x = u 64/ > — v? cnyxar acumnToTamu.

KpviBasi nepecekaeTcsi CO CBOUMU AelCTBUTENbHbIMU
acMMMTOTaMU B TOUKax M, U My’

x=u6br?—v? y=—(u6~r’—v?)I2v
1 KacaeTca NPAMbIX x = u6r B TOYKax
KoM Ky' (x = u6r , y = - (u6r)®/ v).

3TN  TOUKM nepeceyeHWs W KacaHUs,, Kak B
npeabiayLmx cnyyasx, onpefeneHsl U3 paccMoTpeHns
TpeyronbHMKos O1:M; n OL,M, , 01" M ;' n 01,'M," ,
OLK; n OLK,, ,OL'K;' n OL'K,', KOTOpble Ha puc. 3, # He
MOCTPOEHbI BO U36eXKaHWe Neperpysku pucyHka.

KpuBas kocoli HepaBHOCTOPOHHE Kannbl OMUChI-
BaeTca ypaBHeHVeM (6), KOTOpoe, K TOMY e, ABNAeTcs
00LIMM ANs BCeX OnmucaHHbIX 06pa3oB OKPYXXHOCTU. JTa
KpuBasa 4-ro nopsgka npu u= r, v= 0 pacnagaerca Ha
uuccomay [lmokneca, KpuByo 3-ro nopagkKa v npamyro

x=0, npu r>u>0, v= Nrt—u® - ouypuay, Kpmsyto 3-ro
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nopagka n npamyto x=0 n npun u=0, v= r - Ha
OKPY>XXHOCTb, KPMBYIO 2-T0 Nnopsika 1 Age cosnajatoLve
npsMble x°=0 .

3. 3AK/TKOYEHWE

Cpefn 06pa3oB OKPYXHOCTM B OPTOrOHaIbHO -
WHBO/IOLMOHHOW KBaApaTUYHOW rOMOJIOMMM OKas3a/iuch
N3BECTHblE, JaBHO U3YYEHHblE KPUBbLIE: MpAMas Karna,
umccomga [mokneca, opuypuaa N OKpYy>KHOCTb, KOTOpble
HeCMOTPSi Ha OT/MuMe (OpPMbl, MOpsAKa KpPWBOK W
cnoco6a MOCTPOEHUS, OMUCLIBAIOTCA BblBEAEHHbLIM B
pabote ogHVWM YypaBHeHuem (6). B 3aBucumocTn OT
B3aVIMHOIO PacrnonoXeHuns ® cUCTEMbI OPTOrOHaNIbHO —
WHBO/MIOLUMOHHOW  KBaApaTUYHOW TOMOMIOTUM  OHKM, a
TaKKe Apyrue obpasbl, NPeACTaBASHOT YaCTHbIA Cayyait
KOCOI1 HepaBHOCTOPOHHE Kanmbl.
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KINDS OF CIRCUMFERENCE IN ORTHOGONAL- INVOLUTIONAL QUADRATIC HOMOLOGY

N. Abuladze, M. Chelidze, T. Shukakidze
Department of engineering drawing and technical mechanics, Technical University of Georgia, 77, Kostava str, Thilisi,

0175, Georgia

Resume: There are defined and explored kinds of circumference and their equations in dependence of positions of
centre of circumference relative to position of system of orthogonal- involutional quadratic homology. Among the de-
rived forms many well-known curves appeared: kappa, Diokles’ cissoida, ophiurida and circumference. Despite the dif-
ference of their form, degree and methods of construction, they may be described with help of one equation, ob-
tained in this work. They all and other forms represent particular case, when origin of coordinate system is located in
any point inside of circumference.

Key words: quadratic homology; involution; plane curves; kinds of circumference.
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uDbC 001.4
TECHNICAL TERMINOLOGY AND MODERN EDUCATIONAL LITERATURE

L. Sutidze, G. lakobashvili
Department of mechanical engineering, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: Since the majority of the technical literature in Georgian is translated from Russian, correct choice of
Georgian technical term equivalent to the Russian one is very considerable as it would be in compliance with the func-
tional meaning and content of given sentence.

There is reviewed the issues concerning the usage of some technical terms analyzed by us regarding their correct
usage correspondingly to its functional meaning. Some rude abolishments of translations done lately are marked as
well. For example: bulldozer wing, rope reserving and etc.

Therefore we suggest creation of the technical explanatory dictionary in the field urgently.

Key words: technical term, bulldozer shield; rope rewind; grade; dictionary.

yAK001.4
TEXHWYECKAA TEPMWHONOTNA N COBPEMEHHAA YYEEHAA JTUTEPATYPA
Cytnase J1.H., Akobawsunnu ..

[JenaptraMeHT MalMHOCTPOeHUS, [PY3NHCKUIA TEXHUYECKUIA yHuBepeuTeT, Mpy3ums, 0175, Tounucn, yi. Kocrasa, 77

Pestome: bonbluas yacTb TEXHWYECKON NUTepaTypbl Ha FPY3VHCKOM f3blke MEpeBefeHa C PYCCKOro, noatomy
60/bLIOE 3HAYEHVE MMEET NMPaBUbHLIA BbIGOP COOTBETCTBYIOLLETO PYCCKOMY TEXHUYECKOMY TEPMUHY TPY3UHCKOTO
TEPMWHA, KOTOPbIA He Hapywma Obl €ro YHKLMOHAbHON Harpy3ku u, TeM CaMblM, NPaBW/IbHOCTb COAEPKAHMSA W
CMbIC/1a JAHHOTO MPEAIOXKEHWS.

PaccmatpriBaeTcs NpaBOMEpPHOCTb UCMOJIb30BaHUS MUCCNEeA0BaHHbIX HAMU HEKOTOPbIX TEXHUYECKUX TEPMUHOB, C
TOYKW 3PEHMUSI UX COOTBETCTBMSI CBOEMY (DYHKLIMOHA/IbHOMY Ha3HauyeHuo. OTMeYeHbl HEKOTOpPLIE Tpybble HapyLweHNUs
nepeBofa, BCTpPevalolmecs B TEXHUYECKOW fuTepaTtype, M3L4aHHOW 3a nocnegHue rofbl, Hanpumep, OTBa
6ynbo3epa, 3anacoBka KaHata u ap.

C uenblo UCMpaBfeHUs CO34ABLUErOCH MOMOXEHUA CUMTaeM LenecoobpasHbiM co3JaHne TEXHWYECKOro nosc-
HWUTESIbHOro C/1I0Baps OTPac/u.

KiroueBsie croBa: TeEXHNYECKWIA TEPMUH; OTBaN 6yNbA03epa; 3anacoBka kaHata; MapKa; ClioBapb.

d9dmbgarols msGowao 18.06.09
domgdaeos sbsdgdwswe 25.07.09
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PRICES, PRICE FORMATION AND THE PECULIARITIES OF ITS CHANGE

J.Kankadze, A.Mebonia, M.Kankadze

Department of machine building and Transport, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia
Resume: Building is a modern civilized country involves such integral economic elements, as, production organiza-
tion, forms of ownership, fix payment regulatory issues, price formation mechanisms and etc. The formation and de-
velopment of such elements in many cases depends on the economic model adopted by the country.
Producers and consumers perform their economic and commercial activities according to their motivation and re-

striction function. Within a dominant liberal economic system it is the market itself, which regulates the pricing
process. Under capitalism trade is one of the fields of national economy, whereas market economy is a form of its or-
ganization, that is a system under which all factors are considered a trade object and prices are based on demand and
supply.

The present work thoroughly addresses prices, pricing and the peculiarities of its change as well the underlying fac-
tors.

Key words: price formation strategy; realization of production; market.
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LEHbI, LEHOOBPA30OBAHWE N OCOBEHHOCTW EFO W3MEHEHWA

Kankagse [J)K.A., MeboHus A.C., KaHkaase M. [,

[JenapTamMeHT MaLLMHOCTPOEHWS 1 TPaHCNOPTa, MPY3NHCKWIA TEXHWYECKUIA YHUBepcuTeT, Mpy3nsa, 0175, Téunucy, y.
Kocrasa, 77

Pestome: B gene nocTpoeHns COBPEMEHHO LIMBIUIM30BaHHOW CTpaHbl 60/1bLLIOe 3HaYeHWe NpuaaeTcs COCTOSHMIO
TaKMX COCTaBHbIX YacTell 3KOHOMMKW, KaKMMW SBMAKTCA OpraHu3auus MpOM3BOACTBA, (IOPMbl COOGCTBEHHOCTM,
BOMPOCHI HA/IOTOBOIO PEryIMpoBaHmns, MexaHn3mbl LeHoobpasoBaHua 1 ap.

dopmypoBaHne 1 pa3BUTME 3TUX 3/IEMEHTOB B 60/bLUEl CTENEHMN 3aBUCAT OT TOr0,Kakas SKOHOMUYeckas Mogesb
ABNAETCS YCTaHOBYBLLENCS B CTPaHe.

MpousBoguTenn u nOTPebUTENN CBOKO XO3SANCTBEHHO-KOMMEPYECKYI0 AeATeNbHOCTb MNPOBOAAT C  Y4YETOM
CNOXMBLUMXCH Ha PbIHKE LeH. LeHbl ana HWUX NpeacTaBnsioT QyHKUMIO Kak MOTMBaLMW,TakK W orpaHuyeHus. Mpu
[OMWHMPOBaHNN CMUCTEMbI CBOOOAHON 3KOHOMMKM PbLIHOK Cam peryavMpyet npouecc LeHoobpa3oBaHus.B
KanuTaJIMCTUYECKMX CTpaHax TOProens sBNSETCA OfHOM W3 OTpacineil HauMOHaNbHOrO XO3AICTBA, PbIHOYHAS
9KOHOMWMKA — OHVUM 13 NOPSAAKOB UAN CUCTEM €ro OpraHv3auumn, Npyu KOTOPOM Bce (DakTopbl MPeAcTaBaAT cobol
06BEKTHI KyNN-NpoAadkuy, LeHbI Ha HUX YCTaHaBMBAOTCSA Ha OCHOBE CNpOoCa-NpPeLioKeHNs.

OcHoBarteNlbHO NpefcTaBfeHbl U3MEHEHNS LEH M LLeHOOOpa3oBaHus, NOKa3aHO OT Yero OHW 3aBWMCAT W YTO
YUMThIBAETCA MPY UX YCTAHOBNEHUN.

KroueBsie croBa; cTparerys LIeHO06Pa30BaHuNs; peanm3saLms NpoayKLn; PhIHOK.

d9debgemols modomo 21.07.09
domgdaaos sbodgdse 16.08.09
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IF MAINTENANCE IN LINE X FROM Y TO Z

THEN DISCONNECT LINE X FROM BOTH
SUBSTATIONS

OF 1 AT 2 AND EARTH LINE X

IF CONNECT A_BUSES OF SUBSTATIONS X
AND Y
THEN CONNECT LINE_X_Y IN SUBSTATION X
TOA_BUS

AND CONNECT LINE_X_Y IN SUBSTATION Y
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IF THE NUMBER OF NETWORKS IS GREATER
THAN BEFORE

THEN ANALYZE THE POWER BALANCES OF
ALL NETWORKS

IF POWER BALANCES ARE NOT OK

THEN DISPLAY UNBALANCED NETWORKS

AND ASK: DO YOU WANT TO MAKE A NEW
PLAN?
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THEN COMMENT: GOAL UNKNOWN!
GIVE SEQUENCES MANUALLY.
IF THE REASONING PROGCESS TAKES TIME
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THAN X SECONDS

THEN COMMENT: REASONING PROCESS
TAKES MORE TIME
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DO YOU WANT TO PROCEED?
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AN OBJECT-ORIENTED REPRESENTATION OF POWER SYSTEM
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Resume: There is discussed the use of expert system and the possibilities of knowledge engineering in process
control are discussed. Several ideas have been evaluated for power systems and small scale prototypes have been
modelled. There is shown model-based reasoning to real time operation planning and event analysis.
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Pe3tome: PacCMOTpeHbI UCMONb30BaHNE IKCMIEPTHbIX CUCTEM 11 BO3MOXHOCTW NMPUMEHEHNS| UHXXEHEPUW 3HAHWI B
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To attention of authors!

Transactions of Georgian Technical University represents reviewed, periodical edition, which is
published four times in year. (the first number includes the period from 1 January to 31 March, the
second number - from 1 april to 30 June, the third number - from 1 July to 30 September and the
fourth - from 1 October to 31 December).

Purpose of collection is assistance of science development, new achievements of scientists and spe-
cialists, operative publication materials and results of scientific researches.

The articles are accepted in Georgian, English and Russian languages (are published in original lan-
guage).

Author is allowed to present only two articles.
The publication of articles for the workers of Georgian Technical University is free of charge.
The amount of authors of article mustn’t exceed 5.

In transactions are published articles about new results of scientific researches according to the fol-
lowing theoretical and applied sphere:

e Building

o Energetics, telecommunication

e Mining-geology

e Chemical technology, metallurgy

e Architecture, urbanist, design

e Informatic, systems of management

e Transport, engineering industry

e Humanitarian-social

« Institute of buildings, special systems and engineering maintenance

There is offered the rule of official registration of scientific articles:

e The volume of work is determined A4 paper size at 1,5 line spacing 5-7 printed page (margins -
2cm) draughts, diagrams, tables and a list of literature.
e The article should be carryed out in form file DOC (MS-WORD), written down on any magnetic
carrier
e For Georgian text is used Acadnusx font, size 12
o For English and Russian texts is used font - Times New Roman, size 12;
« In the beginning of the article should contain the following informations
o UDC (UNIVERSAL DECIMAL CLASSIFICATION)
o Name, surname, of author/authors
o E-mail of author/authors
e The name of department in all three languages
« Key words in all three languages
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« In the article with subtitles should be isolated introduction, the body of the article and conclusion

o Computer version of pictures or photos must be done in size TIFF with the recognition 150 dpi

e The article should have resume in Georgian, English and Russian languages

o The article should be written correctly, with the observance terminology, without stylistic and
grammatical mistakes.

« Author/authors are responsible for content and quality of article.

There is offered the following documentation for the article presentation:

e One review

e CV of reviewer

e From reviewer offered copy of two works carried out corresponding to profession (mono-
graph — title-page, contents. Scientific article — title-page of transactions, the first page of ar-

ticle, contents).
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K cBegeHunto aBTopos!

COOPHMK Hay4HbIX TPYAOB [PY3MHCKOrO TEXHUYECKOrO YHUBEPCUTETA ABNAETCA petepupOoBaHHbIM
NepUoaNYEeCKUM K3[aHNEM, KOTOpPOe BbIXOAWUT B CBET 4eTbipe pas3a B rog (nepsblii HOMmep
BK/tOYAET nepmod ¢ laHBaps no 31 mapTta, BTopoit HoMep — ¢ 1 anpens no 30 WKOHSA, TPEeTUi
HoMep — ¢ 1 nionis no 30 ceHTABPSA 1 YeTBEPTLIN — ¢ 1 oKTA6pSA No 31 aekabps).

HasHaueHne cOOpHMKA — COAENCTBME pPa3BUTUIO HayK, HOBbIX [OCTVXKEHWIA YYEHbIX W
cneumanncToB, onepaTuBHas Ny6MKauus matepranoB U pesynbTaToB UCC/eA0BaHNIA.

MpYHUMAtOTCA CTaTby Ha TPY3MHCKOM, aHI/IMACKOM M PYCCKOM fA3blKax (My6/IMKYHOTCA Ha A3blKe
opuUrnHana).

ABTOP MOXET NPe/ICTaBUTb TOMbKO [1BE CTaTbM.
[Nsi COTPYAHMKOB FPY3MHCKOTO TEXHUYECKOr0 YHBEPCMTETA CTaTbu NMy6MKyoTCA 6ecnnaTHO.

Konnyectso aBTOPOB CTaTbl He A0/HKHO NpeBbIwaTh 5.

B cG0OpPHIMKE neyaTatoTcsi CTaThil, KacatoLMecst HOBbIX PE3yNbTaToB UCCIEA0BaHMIA MO CeayoLWmm
TEOPETUYECKUM U NPUKNAAHLIM OTPAC/AM:

e CTpouTensCcTBo.

e JHepreTtuKa, TeNIeKOMMYHUKaLMK.

« [OpHoe geno-reonorus.

e XvMUYeckas TEXHOMNOINA, MeTanyprus.

e ApxutekTypa, ypbaHucTuKa, An3aiiH.

e VHhopmaTtuka, cucteMbl ynpasneHus.

e TpaHcnopT, MallMHOCTPOEHME.

e [ymaHWTapHas — coumanbHas.

o CoopyxXeHus, cneymnasibHble CUCTEMbI, UHXEHEPHOe obecrneyeHue.

Mpeanaraem NopsiaokK 0hopMIEHUs HayuYHbIX CTaTEIA:

e« O6bem paboTtbl onpepgensietca opmarom 6ymarn A4 ¢ mHTepsasioMm 1,5, 5-7 nevarHbIMU
CcTpaHuMuyamu  (mons = 2cM), C NEepPevync/ieHneM PUCYHKOB, rpagukos, Tabnvy U crnmcka
nuteparypeil.

o Cratbd gomkHa ObiTb BbiNonHeHa B Buge ¢ainna DOC (MS-Word), 3anucaHHOro Ha nto6om
MarHMTHOM HOCUTenNe.

e [N rpy3nHCKOro Tekcrta ncnonbayercs wpmngt Acadnusx, pasmep 12.

e [N aHINNIACKOTO N PYCCKOTrO TEKCTOB — WpKdT Times New Roman, pasmep 12.

141



142

Nel (475), 2010 stu-s Sromebi — TRANSACTIONS OF TUG - TPYAbI I'TY

B Hauane cTatby [0/MKHA COAEPXKaThCs CreaytoLlas NHHopMaLms:

YK (YHuBepcanbHas AecatuyHas Knaccugukaums).
damunnsa, nMsi, 0TYECTBO aBTOpa/aBTOPOB.

AZpec aNeKTPOHHON NoYTbl aBTOpa/aBTOPOB.
Ha3BaHue fenaptameHTa Ha Tpex 3blKax.
KntoueBble cioBa Ha Tpex si3blkax.

o B crartbe nogzaronoskamu crnefyert BblAeUTb BBEAEHWE, OCHOBHYHO YacTb U 3aK/Il0UeHe.

e KOMNbIOTEPHBIA  BapuvaHT PUCYHKOB MM (DOTO AO/MKEH ObiTb BbINOAHEH B (hopmarte TIFF
pacno3HasaHvem 150 dpi.

e Cratbsi LO/MKHA UMETb PE3tOME Ha rPY31HCKOM, aHT/IMACKOM U PYCCKOM A3bIKaXx.

e Cratbs Jo/mKHa ObITb HamucaHa rpamMoTHO, C COGMAEHMEM TepMUHOMOMMK, 6e3 CTUNC-
TUYECKUX N TPaMMaTUYECKUX OLLMOOK.

o ABTOp/aBTOpPbLI OTBETCTBEH/bI 38 COAEPXKAHME U KAYECTBO CTATbU.

[ns npeacTaBneHns cTatbii HEO6XOAMMbI CriefytoLLne AOKYMEHTbI:

OfHa peueHsuns

CV peueHseHTa

MpencTaBneHHbIe PeLeH3eHTOM KOMuK AByx paboT, BbIMOSHEHHBIX MO COOTBETCTBYHOLLEN
cneymansHoct. (MoHorpadmst — TUTY/NIbHas CTpaHuua, ornasneHne. HayyHas cratbs —
TUTYNbHAA CTpaHuLa, nepsas CTpaHuLa cTatby, Or/1aB/ieHne).





