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UDC 624.923.93
CALCULATION OF HOMOGENOUS STRAIGHT ROD OF CONSTANT SECTION WITH TAKING INTO
ACCOUNT ITS STEADINESS ON LONGITUDINAL IMPACT
A. Khabeishvili
Department of engineering mechanics, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: There is considered calculation of homogenous straight rod of constant section with taking into account
its steadiness on longitudinal impact. There is received the formula to calculate the cross-section, for the determina-
tion different mechanical and geometrical features with simple calculations. The examples are provided to verifuing
the conditions of strength and steadiness.

Key words: flexibility; longitudinal bending ratio.

YK 624.923.93

PACYET OAHOPOAHOMN NMPAMOW BANKW C NMOCTOAHHLIM MOMEPEYHbIM CEYEHUEM HA

NPOAObHBLIA YAAP C YYETOM YCTOMYMBOCTU

Xabeunwsunu A.4.

[JlenapTameHT UHKeHePHOW MeXaHWKK, [PY3MHCKMI TeXHUYecKnin yHusepcuteT, Mpyaua, 0175, Téunucw, yi. Kocrasa, 77
Pe3stome: PaccmaTpuBaeTcs ogHopoAHan npamas 6anka ¢ NOCTOAHHLIM MOMepeYHbIM CEYEHUEM HA MPOAO/bHbLIN

y4ap € y4etom yctoinumBocTu. MonyyeHa obuian pacyeTHas dopmyna ANA onpepeneHua naowaam nonepeyHoro

CeYeHUs, AatoLLan BOSMOXKHOCTb NONYYUTb Pa3Hble MEXaHMYECKME U FTeOMETPUYECKME XapaKTePUCTUKN. Ha npumepax

NoKa3aHa NPoBepKa Ha NPOYHOCTb U Ha YCTONYMBOCTb.

KiroueBsle ci1oBa: rmbKocTb; KO3GpOULMEHT NPOAOALHOTO M3rnba.
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UDC 624.023.93
CALCULATION OF HOMOGENEOUS ROLLED-SHEET RIGHT ANGLED SPRING OF CONSTANT SEC-
TION AGAINST SHOCK
A. Khabeishvili
Department of engineering mechanics, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: There is considered statical and dynamical calculation of homogeneous rolled-sheet right angled spring
of constant section against shock. There is received generalized formula of the rod mass coefficient.

The value of the dynamic index is determined with and without taking into account the rod mass. Maximum rated
dynamic stresses are calculated and compared to each other for the both cases.

Key words: rolled springs; sheet spring.

YK 624.023.93
PACYET OAHOPOAHOW NNCTOBOW BUTOMN PECCOPbI C NOCTOAHHbIM
NPAMOYIOJibHbIM NOMNEPEYHbIM CEMEHUEM HA YO AP
Xabeunwsunu A.4.
[enapTameHT UHXKXEeHEPHOW MeXaHWUKK, [PY3UHCKNI TeXHUYecKuii yHusepcuTeT, pysua, 0175, Téunmcy, yi. Kocrasa, 77
Pe3stome: PaccmaTpurBaeTca NMCTOBAA BUTAn pPeccopa € NOCTOSHHbIM NMPAMOYTro/ibHbIM MONEPEYHbIM CEeYEHNEM, HA
KOTOpyto nagaeT rpy3. OnpeaeneHbl 06wan pacyetHas ¢opmyna KoaddMLMeHTa NpMBELSEHNA MACChl, 4MHAMNYECKUI
KO3hPUUMEHT C y4eToM M 6e3 yyeTa Beca CTEPXKHA U MaKCUMaNbHble AMHAMUYECKME HOPMAIbHbIE HAMPSAXKEHWUA.
Ha npumepe nokasaHo, YTO C y4eTOM Beca CTEPXKHA 3HAUYUTE/IbHO YMEHbLUAETCA HanpaAXKeHWe, AatoLLee 3KOHOMUIO
maTtepwuana.

KnroueBrie cyIoBa: BuTtas peccopa; AMCTOBas peccopa.
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UDC 624.15
SHELL FOUNDATIONS
A. Sokhadze, G. Maisuradze

Department of civil and industrial building, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: Modern construction has made as necessary the application of new scientific approaches. In particular,
the application of new constructive and technological calculations gives the possibility for creation of structurally rigid
and earthquake-proof buildings. From accounts of all aforesaid we offer to apply the shell foundation, instead of plate
foundation, which practical novelty consists in creation from the technical and economic point of view cheap and
structurally modern structure.

From this point of view there is researched the possibility of application of the shell foundations without decreas-
ing of structural strength and stability parameters. Calculation has shown, that offered shell foundation in comparison
with plate foundation has some technical and economic advantages.

Key words: constructionally modern; bicurvature shells; shell body foundation; shell body reinforcement.

YK 624.15
OBOJIOYHbIE ®YHOAMEHTbDI
Coxaggse A.l., Maucypagse ..

JenapTaMeHT ropoACKOro U NPOMbILWAEHHOIO CTPOUTENLCTBA, [PY3UHCKUIA TEXHUYECKUI yHuBepcuTeT, Mpysus, 0175,
Téunucw, yr. Kocrasa, 77

Pe3tome: B coBpeMeHHOM CTPOUTENbCTBE CTa/I0 HEOBXOANMMbIM BHEAPEHUE HOBEMLIMX HAaY4YHbIX AOCTUNKEHWUM, B
YaCTHOCTWU, UCNONb30BAHUE HOBbIX KOHCTPYKTUBHbLIX WU TEXHOJOTMMYECKUX PACYETOB AJ1IA CO34aHUA KOHCTPYKTUBHO
KECTKMX U CeMCMOCTOMKMX MPOYHbIX COOPYKeHUn. C y4éTOm BbIWECKA3aHHOro, Mbl Npeasiaraem BMECTO MJIUTbI-
dyHOameHTa npumeHeHMe 060104YHON NAUTbI- GYHAAMEHTA, MPAKTUYECKOe HOBLUECTBO KOTOPOW MPOABAAETCA B
OelWwéBOM, C TEXHUKO-3KOHOMMUYECKOM TOYKN 3PEHUA, COBPEMEHHOM KOHCTPYKLUM.

MMeHHO ¢ 3ToW uenblo bblna M3ydyeHa BO3MOMKHOCTb MCMOAb30BaHMA 0060/104HOW NAWTbI B yHAAMEHTE C TEM,
4TO6bI HE YMEHbLUWNCD NMOKa3aTeIM NPOYHOCTU U MKECTKOCTU KOHCTPYKLLMKU. KaK NOKa3anu pacyéTbl, NpeacTaBAeHHbIN
HaMy 060/104HbIN GYHAAMEHT UMeeT onpefenéHHble TEXHUKO-SKOHOMMYECKME MPEMMYLLECTBA MO OTHOLIEHUIO K
NAUTOYHOMY GYyHOAMEHTY.

KaroueBbie CIOBa: KOHCTPYKTUBHO COBPEMEHHbIN; 060/104Ka ABOAKON KPUBM3HbI;, GpYHAAMEHTbI C 060104HBIM
TEeNOM; apMUpoBaHMe 060/104HOIO Tena.

d9dmbgarols msGomao 30.06.09
domgdaemos sbsdgdose 28.09.09
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aobboagano  1oddgbgdenm  3Gm@Eglgdol  go- 2. 3dgbgdmmdols Igdgsligdgmms jogdodo. Loddg-
©05b@gd0ls gomgdols dgogyo dgodangds Lolbo- bgoem  Ggln@lgdols ¢olgdo (2009 ool 1

390  smdmhbogls Laddmgddm go®Igdbobomgols
— Ygbmdo-boggomdoms goM0sbGymo ©s3MMmgdg-
b0l Amb, sydgmgg Loddgbgdem go®dgdol ©s

335030l @mbgbyg). mdognolo, 2009.
3. CaxHoBckuift M.M. TexHOJIOTMYHOCTH CTPOMTENb-

©593390-9965396905mg0L o8> 09 08 LodPgbgdanm HBIX CBapHBIX CTalbHBIX KOHCTpYKIwi. Kues: By-
30m3glol @Ml dobsgnols o6 dgbdyagdols dg- JausenbHuK, 1980.
ool dg@hyzobsb. 4. BbymrakoB C.H. TeXHOTOTHYHOCTBH KeIe300€TOHHBIX

KOHCTPYKIIMA M  HPOEKTHBIX  pemieHuil. M.

@0HIHSG PO Crpoituzaar, 1980.

1. CHUII IV2.82. COOpHUKH 3JEMEHTapHBIX HOPM Ha
CTpOUTEINIbHBIE KOHCTpYKIMH u pabdotel. M. Crpoii-
m3nar, 1984.

UDC 624.05
VARIATION PLANNING OF CONSTRUCTION PROCESSES
Sh. Bakanidze

Department Of Industrial and Civil Construction, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: During building construction designing for optimum technological solving variation planning is used.

For construction of any building infinite constructing processes must be executed. Execution of them is possible by
different technologies and materials.

Magnitude of main criteria of whole construction technology (material capacity, labour-consuming character, car
content, cost and etc.) depends on correct choosing of construction process industrial technology.

Coming out of above-mentioned we’ve suggested variation planning of construction process. For each construc-
tion process 2,3 and more variations are discussed. Technology criteria are counted on the base of local-resourceful
estimates, which is based on the current price of construction materials in the republic.

During comparison of construction materials, besides optimum variation are revealed, technology criteria are indi-
cated, which conditioned preference of mentioned variation.

Key words: construction process; technology criteria; local-resourceful estimate; generalized technology criteria;
optimum technological decision.

VK 624.05
BAPUAHTHOE NPOEKTUPOBAHUE CTPOUTE/IbHbIX NMPOLECCOB
bakaHugse LL.T.

[JenapTamMeHT NPOMbILIIEHHONO W TFPa)KAaHCKOro CTPOUTENbCTBA, [PY3UHCKMIA TeXHUYEeCKM yHusepcuTeT, [py3us,
0175, Téunucwm, yn. Kocrasa, 77

Pe3tome: Mpu NpoOeKTUPOBAHUN CTPOUTENbHbBIX KOHCTPYKLUMIA U 34aHUIA, C LLENbIO BbIABNEHUA UX ONTUMAsIbHOrO
TEXHOJIOTMYECKOro pelleHns, MPUMEHSAIOT BapMaHTHOE NPOeKTUPOoBaHue.

Onsa Bo3BegeHUAs nw0bOro 34aHMA HeobXO4MMO BbIMONHUTL MHOMECTBO CTPOMTENbHbIX npoueccos. MUx
OCYLLECTB/IEHNE BO3MOKHO Pa3/IMYHbIMM TEXHONOTUAMWN U MaTepranamu.

OT npaBuabHOro nNoabopa TEXHONOMMM NPOU3BOACTBA OTAE/bHbLIX CTPOUTENbHBIX MPOLECCOB BO MHOTOM 3aBUCAT
3HaYeHUA OCHOBHbIX KPUTEPUEB TEXHONOTMYHOCTM (MaTEPMANOEMKOCTM, TPYAOEMKOCTM, MalUMHOEMKOCTU, CTOMMOCTH
M T.4.) BCEro 34aHuA.

Ucxopa M3 BblEOTMEYEHHOro, HaMW NpeasiaraeTcad BapWAHTHOE MPOEKTUPOBAHWE CAMUX CTPOMUTESbHbIX
npoueccos. 111 Kax40ro CTponTeIbHOro nNpoLecca paccMoTpeHo 2-3 u 6osiee BapMaHTOB.

KpuTepum TeXHONOrMYHOCTM NOACHMTaHbI NOCPEACTBOM COCTABAEHMS JIOKA/IbHO-PECYPCHbIX CMET, OCHOBAHHbIX Ha
HblHe AeNCTBYIOLWMX B pecnyb/MKe LeHHUKaX CTPOUTE/IbHbIX MaTepuasios.

Mpn BapMaHTHOM COMOCTABJEHUN CTPOMUTE/IbHLIX MPOLLECCOB, KPOME BbIABAEHUS OMNTUMA/IbHbIX BapWAHTOB,
YKa3aHbl Te€ KOHKPETHbIE KPUTEPUU TEXHONOTUYHOCTU, KOTOPbIE 0HEecneYnan NPEUMYLLECTBO AAaHHOMO BapuaHTa.

KiroueBsie cioBa: cTpouTenbHbLIN NPOLECC; KPUTEPUM TEXHONOFMYHOCTU; YHeT JIOKaJbHO-PECYPCHbIX 3aTpar;
0606LeHHbIN KpUTEPUIA TEXHONOTMYHOCTU; ONTUMAIbHOE TEXHOIOTMYECKOE PELLIEHME.
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UDC 69.057.1

CHOOSING OF OPTIMUM SCHEME OF ERECTION CRANE MOTION
Sh. Bakanidze

Department Of Industrial and Civil Construction, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: For arrangement of precast building constructions installation cranes are chosen by variational engineer-
ing.

At the first level erection crane variation is planned (2,3 or more variations) according main installation indices of
arrangement elements. At the second level planned erection cranes technical-economical comparison is done accord-
ing main indices.

During determination of mentioned indices crane work longevity is important on given object, which represents
the sum of works to be executed manually and with crane.

Because during construction arrangement the sum of longevity of manually executed works in planned variation is
the same ( because of similar types and amount of constructions), during comparison of variations we can ignore it
and execute comparison only according spent car time on installation of elements, which obviously will depend on
crane working-motion scheme.

Specific example is discussed in work: precast of single-stage industrial building, installation of first aggregate ele-
ments of frame (columns and crane beam) according crane working-motion two schemes: longitudinally and across.
Car times of installation are counted and optimum scheme for crane working-motion is revealed.

Key words: erection of frame; working-motion of erection erane; pure machine-time optimum scheme.

YK 69.057.1
BbIBOP ONTUMA/IbHOW CXEMbI ABUXKEHMA MOHTAXHOIO KPAHA
bakaHupase LL.T.

[enapTamMeHT NPOMbILWIEHHOTO W rPa)KAAaHCKOro CTPoUTeNbCTBa, [PY3UMHCKMIA TexHUYeckuin yHusepcuteT, pysus,
0175, Téunucwm, yn. Kocrasa, 77

Pe3tome: Mpu moHTaxKe cOOpPHbIX CTPOUTENbHbIX KOHCTPYKLUMIA NOAG0P MOHTaXKHbIX KPaHOB (MM UX KOMMNEKTOB)
Npou3BOAAT BAPMAHTHLIM NMPOEKTUPOBAHUEM.

Ha nepsom 3Tane noabupatoT BapuaHTbl (2,3 uauM 6onee BapMaHTOB) MOHTAXKHbIX KPaHOB MO MOHTAXHbIM
NnoKasaTtesIAM MOHTUPYEMbIX 3/1IEMEHTOB.
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Ha BTOpom 3Tane npouM3BOAAT CpPaBHEHWE MoA06PaHHbIX MOHTAXKHbLIX KPaHOB MO OCHOBHbIM TEXHMKO-
3KOHOMMYECKMM NOKa3aTensaM.

Mpu onpeaeneHMM YyKasaHHbIX MOKasaTeNel 3HAYUTENIbHYI0 pPOab  UrpaeT NPOAO/IKUTENbHOCTb PaboThl
MOHTa)KHOrO KpaHa Ha JaHHOM KOHKPETHOM 06beKTe, KOTopaa npeacTasnaer coboit cymmy NpoLo/IKUTENbHOCTEN
onepauuit, BbINOJHAEMbIX BPYYHYHO M MOABEMHbBIM KPAaHOM.

TaK Kak MpuM MOHTa)Ke CTPOMUTE/bHbIX KOHCTPYKLUMIA Ha OaHHOM KOHKPETHOM O6beKTe MpPOoAO/IKMUTE/IbHOCTb
onepaumii, BbINOJHAEMbIX BPYYHYHO, OAMHAKOBA NPV BCEX PACCMATPUBAEMbIX BapUAHTaX (M3-3a HAIMUMA KOHCTPYKLMIMA
O4HOrO M TOTO ¥Ke TMMa N KONNYECTBA), MOXKEM MPU CPaBHEHWUM BapMaHTOB NpeHebpeyb el 1 NPOM3BECTU CPaBHEHNE
TO/IbKO MO MALMHHOMY BPEMEHM, 3aTPAaYEHHOMY MNPU MOHTaXKe 3/1eMEHTOB, KOTopoe b6e3ycnoBHO ByaeT 3aBUCETb OT
cxembl paboyero nepeaBuM»KeHUA MOHTAXKHOMO KpaHa.

PaccMOTpeH KOHKPETHbIV NMpUMep, 3 UMEHHO: MOHTaXK 3/1EMEHTOB | KOMNIEKTa (KOJIOHH M NOAKPAHOBbIX 6anokK)
cHOpPHOro Kapkaca O4HO3TaKHOMO MPOMbIWAEHHOIO 34aHMA Npu paboyem nepeasuKeHMM MOHTAXKHOIO KpaHa no
BO3MOMHbIM OBYM CXeMaM: BOO/Ib WM Nonepek Nponetos. MoACcYMTaHO MALUMHHOE BPeMs MOHTaXKa WU BbisB/EeHa
onTUManbHan cxema paboyero nepeasuKeHMA MOHTAXKHOMO KpaHa.

KiroueBbie cioBa: moHTax Kapkaca; paboTa-nepemeleHMe MOHTaXKHOrO KpaHa; YMCTOe MAaLUMHHOE BPems;

ONTUMa/IbHaA CXema.

dgderbgarols msGowo 25.06.09
domgdaaos sbodgdoe 15.07.09
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UDC 623.6
CONSTRUCTIONAL LOGIC OF DEPLOYABLE “ASSAULTING” BRIDGE IN CASE OF LARGE SPANS
A. Sokhadze, G. Medzmariashvili
Address., Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: There are discussed all schemes of “Assaulting” military bridges. There is estimated their positive and
negative sides. On the basis of this there drawn conclusions, for the creation of 48 meter span, deployable “assault-
ing” bridge.

Key words: bridge; bridge-layer; span; bridge structure.

YK 623.6
NOTUKA KOHCTPYUPOBAHUA PA3BEPTbIBAEMbIX «LUTYPMOBbIX» MOCTOB C BOJibLULUMU
NPOJIETAMU
Coxapse A.l., Mep3amapuawsunm I.3.
JenapTameHT ropoackoro M MPOU3BOACTBEHHOrO CTPOMTENbCTBA, MPY3UHCKUI TeXHWYECKUIt yHuBepcuteT, py3us,
0175, Téunucwm, yn. Kocrasa, 77

Pe3tome: PaCCMOTpeHbI BCe MNpUHUUNUANbHblE CXeMbl «LWTYPMOBbIX» BOEHHbIX MOCTOB. ,CI,aHa OUeHKa ux
NONOXUTENbHbIM U OTpULLATENIbHbIM CTOPOHaM. Ha ocHoBe 3TOro caenaHbl BblBOAbI, KOTOpble nernan B OCHOBY
CO34aHNA HOBOTIO TUNa pPa3BeEPTbIBAEMOTIo «LWTYPMOBOIro» MmocCTa C 48- MEeTPOBbIM NPOSTIETOM.

Karouessre ciiora: MOCT; MOCTOYK/Nag4YUK,; NPONET; NPONeTHOE CTPOEHUE.
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MAGNETIC-IMPULSE TECHNOLOGICAL AND TESTING SYSTEMS WITH THE REVERSAL SWITCHING

DYNISTORS
Sh. Nemsadze, M. Giuashvili

Department of electroenergetics, electronics and electromechanics, Technical University of Georgia, 77, Kostava str,

Thilisi, 0175, Georgia

Resume: A wide experience of commutation of high-powers by using of semiconductor equipments exists in GTU.

A magnetic-pulse diagnostic unit has been made that consists of three series connected pulse thyristors TU-3000 and

allows us to commutate the power 9 MVA. The creation of the big area conducting channels in the traditional thyris-

tors and commutation of high-powers are practically im-possible.

The significant growth of the power in the semiconductor commutator is possible by using of the reversal switch-

ing dynistor (RSD), that has no control electrode. The latter has been changed by con-trolling p-n plasma layer. This

layer creates a plasma-conducting channel with the silicon plate area.

The application of RSD allows us to conduct the nearly single-polar pulse current through the inductor, that is es-

pecially important while diagnostic the piezoelectric converters, when the measurement accuracy strongly depends

on the power action duration. The RSD allows also improving the metrological characteristics of the diagnostic equip-

ment.

Key words: magnetic-pulse technological equipment, thyristor, reversal switching dynistor(RSD), commutator,

spectral density, saturable core.
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YAK 621.31

MATHUTHO-UMNYJIbCHbIE TEXHOJIOTMYECKUE U UCNBITATE/IbHBIE CUCTEMbI C
PEBEPCUBHO BKNTHOYAEMbIMU OUHUCTOPAMMU

Hemcapse WW.A., Tmyawsunn M.A.

JenapTaMeHT 3/1eKTPOIHEPTETUKMN, SNEKTPOHUKU U INEKTPOMEXAHUKM, [PY3IUHCKUA TEXHWYECKMIA YHUBEPCUTET,
Mpysua, 0175, Ténnucwm, ya. Kocrasa, 77

Pestome: B [pysMHCKOM TEXHWMYECKOM YHMBEPCUTETE HAKoMAeH O60/bWOM ONbIT KOMMYyTaUMM 60abLINX
MOLLHOCTEN MONYNPOBOAHUKOBbIMUM Npubopamu. Bblia M3rotoBneHa AMarHOCTMYECKas MarHUTHO-UMMY/IbCHasA
YCTaHOBKA, KOTOpaa COAEPXMUT TPpU nocaenoBaTeNbHO COeAMHEHHbIX MMMYAbCHbIX Tupuctopa tmna TWU-3000. B
TUpUCTOpPax C TPALULMOHHOM KOMMYyTAUMEN MPaAKTUYECKM HEBO3MOMKHO CO3aHMe TOKOMPOBOAALLEro KaHana
60bLIOV NAoWaaM 1, cnegoBaTeslbHO, KOMMYTaLMK 60AbLINX MOLLLHOCTEN.

C nomowpto PBJ, 6e3 ynpaBAAloLLEro 3/1eKTPoga BO3MOXHO 3HAYUTe/IbHOE YBeANYEHME KOMMYTUPYyeMOU
MOLLHOCTU. B PB/[], ynpaBAaAtoWMA 3NEKTPOL 3aMeHEH YNpPaBAAeMbIM 3/1EKTPOHHO-AbIPOYHbIM MJa3MEHHbBIM C/I0EM,
KOTOPbI CO34aeTCA B MIOCKOCTM KONNEKTOPA P-N nepexona. ITOT C/I0M CO343a€eT NAa3MeHHbI TOKONPOBOAALLMIA C/I0N-
KaHan C Niowaabto, PaBHOM N0OWAAN MOBEPXHOCTU KPEMHUA B npubope.

Ucnonb3sosaHue PBJ, nogobHO KOMMyTaTopam C MMMY/AbCHbIMM TUPUCTOPAMWU AaeT BO3MOXKHOCTb NMPOBECTU B
KOMMYTATOPE YHUNOASAPHbIA MMMY/AbCHbIA TOK, 4YTO OCOOGEHHO BaXHO MNPU  AMATHOCTUKE U3MeEPUTENbHbIX
Nbe303/1eKTPUYECKUX NpeobpasoBaTesieit, KOrga TOYHOCTb U3MEPEHUI 3HAYUTEIBHO 3aBUCUT OT NPOAO/IKUTENBHOCTU
CUI0BOFO BO3AEWCTBUA Ha O0OBEKT M3mepeHuid. Mcnonb3oBaHne PBJ, KOMMYTAaTOpPOB B YCTaHOBKax, MOMMMO POCTa
KOMMYTUPYEMOMN MOLLHOCTU, AaeT BOSMOXKHOCTb YNYYLIUTb METPONOTMYECKME XaPaKTEPUCTUKM YCTaHOBKM.

Karouessrie cioga: MarHUTHO-MMMNyNbCHblEe TEXHONOINM4YeCkne yCTtTaHOBKU; TUPUCTOPLI; peBEPCUBHO BKKOYaeMble

AVHUCTOPbI; KOMMYTaTOP; CNEKTPaNbHasA NAOTHOCTb; HACbILWAOLWMIA 4pOCCens.
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UDC 622.235
ENERGY MANAGEMENT OF EXPLOSION
A. Gocholeishvili, I. Gelashvili
Mining-geological department, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: There are considered such management methods of energy of explosion what are: method of change of
the specific expense of explosive method of change of efficiency of industrial explosiv method of change of kinematic
characteristics of explosion. For improvement of splitting rate of of firm rocks, it is necessary to increase initial pres-
sure of products of explosion and to reduce duration of impact of explosion products, that is carried out by occurrence
of counter shock waves and creation of a field of uniform pressure.

Key words: explosion; minerals; initiation; energy; multipointed.

YAK 622.235

YNPAB/IEHUE SHEPTUEN B3PbIBA

Fouoneitwsunu A.T., frenawsunm U.T

FOpHO-reoNornyeckunii fenaptTamenT, [Py3UHCKMI TeXHUYECKniA yHuBepceuTeT, Mpy3ua, 0175, Téunmck, yi. Kocrasa, 77
Pe3tome: PaccmoTpeHbl Takne MeToabl YNpaBAeHUA 3Hepryen B3pbiBa, KAaKUMK ABAAIOTCA: METOZ M3MEHeHMs

YAENbHOro pacxoa B3pbIBYATOro BelecTBa; metos nsmeHeHua KM npombllwieHHOro B3pblBY4aTOroO BeLWecTsa; MeTos,

MU3MEHEHMA KMHEMATUUYECKMX XapaKTEPUCTMK B3pbiBa. [Jaa ynydleHUa cTeneHn pasbueHuna TBEPAbIX U CKaNbHbIX

nopos HeobXoAMMO YBENUYMTb Havya/lbHOE JaB/JeHMEe MPOAYKTOB B3PbiBA U YMEHbLUUTb MPOAOKUTENBHOCTb

BO34EWNCTBUA NPOAYKTOB B3PbIBA, YTO OCYLLECTBASETCA BO3HWMKHOBEHMEM BCTPEYHbIX YAAPHbIX BOJH W CO3A4aHWEM

nosa eANHONO HaNPAXKeHUA.

Kiarouessie ciioBa: B3pPbIB, ropHaA nopoja; MHUUMNPOBAHWNE; SHEPIUA; MHOIOTOYEYHbI.
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UDC 528.482
SETTING EMPIRICAL PARAMETERS FOR ESTIMATING BUILDING DEFORMATIONS BY MEANS OF
GRAPHIC METHOD
G. Meskhi, G. Chiaureli
Department of engineering geodesy, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: The problem of estimating deformations for large engineering constructions is one of the most impor-
tant questions in studying regularity of object functioning.

There is presented the graphic method of setting parameters of mathematical model for vertical shifts in the engi-
neering constructions and their speeds.

The analysis of the accuracy of received tabular parameters proving practical suitability of the presented method is
also given in the article.

Key words: estimating deformations; graphic method; nomogram; deformations.

YK 528.482
YCTAHOBNEHME 3MMNUPUYECKUX MAPAMETPOB MPOrHO3UPOBAHUA [AEPOPMALIUIA
COOPYXEHUA TPAOUYECKMM METOAOM
Mecxu M.A., Yvaypenu I'.I.
[lenapTameHT MHXXeHepHOW reoae3nn, FPy3MHCKUIA TexHUYecknin yausepcuteT, Fpysua, 0175, Tounucw, yi. Kocrasa, 77
Pe3stome: 3azayva nNporHo3vMpoBaHuMA Aedopmaumi KPYMHbIX WMHMKEHEPHbIX COOPYXEHUW - OAMH U3 BaXKHbIX
BOMNPOCOB NPW U3y4EHUN 3aKOHOMEPHOCTEN GYHKLNMOHUPOBAHUA OOBHEKTOB.
MN3noxeH rpadmyecknin MeTos, yCTaHOBNEHNA NapamMeTpOB MAaTEMATUYECKO MOAENN BEPTUKANbHBIX CABUIOB U UX
CKOPOCTEN B UHKEHEPHbIX COOPYKEHUAX.
[aH aHanu3 TOYHOCTM NONYYEHHbIX NapameTpoB B BUAe Tabauu, 4TO NoATBEpPKAAET NPAKTUYECKYO NPUroAHOCTb
meToza.
KixroueBsle ciioBa: nporHosmposaHme aedbopmauunii; rpaduueckmnii Metoa; HoOMOrpamma; Aepopmauuu.
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OLD ORIENTAL ASTRONOMIC-CHRONOLOGICAL ACHIEVEMENTS SYSTEMIZED AND REFLECTED IN
PAGAN AND EARLY CHRISTIAN GEORGIAN WRITTEN MONUMENTS

R. Gvetadze, D. Gvetadze*

Department of matallurgy, science of materials and metal-working, Technical University of Georgia, 77, Kostava str,

Thilisi, 0175, Georgia
E-mail: david.gvetadze@ubc-i.com

Resume: There is presented historical, archeological
materials and carried out analysis of old Georgian mo-
nument alphabet Asomtavruli, as a masterpiece of the
culture of Hellenistic epoch. There is systemized astro-
nomic calender and chronological ancient oriental infor-
mation in this alphabet.

Key words: alphabet; astronomy; archeological mo-
numents; lunar phase; solar year; Meton cycle; chronology.

1. INTRODUCTION

B. Van-der-Varder a famous mathematician and spe-
cialist of history of astronomy in the world, developed a
picture of creation and development of Hellenistic
science on the grounds of the preserved texts written in
Solarc script on papyrus and clay tablets, which evolved
from the roots of ancient oriental civilization.

While analyzing astrology tests of new Babylon
epoch, he points out, that at several places there is a men-
tioning of a secret 684-year ‘Long Lunar Period’ [1].

Identification of astronomic and chronological es-
sence of ‘Lunar Long Periods’ makes it possible to un-
derstand ancient Georgian written and archaeological
monuments of pagan epoch, created during the rule of the
dynasty of Parnavaz, the King of Iberia.

Old Georgian monument alphabet Asomtavruli
represents a masterpiece of the culture of Hellenistic
epoch. There is no other precedence in the ancient civili-
zation, that would be equal to the Georgian alphabet.

In this alphabet, on the basis of Phoenician consonant
and Greek vocalized alphabets, by selecting the specific
syllabic principle of letter names and by using the numer-
ic characteristics of letters, astronomic calendar and
chronological ancient oriental information is systemized
[2]. In essence, this alphabet represents a scientific treaty,
which includes astronomic and mathematical data of en-
cyclopedic nature, practical application, of which is con-
firmed by Georgian monuments of material culture of pa-
gan and early-Christian epoch.

2. THE BODY OF THE ARTICLE

Discussion about Alphabet Asomntavruli Symbols,
list letters names, their ordinal and numeral meanings
(see the table).

We can introduce indexation for characterizing the
letters in the alphabet, for example, v13-man, and for de-
noting the numerical values — ancient Georgian Asomta-

vruli, or contemporary Georgian symbols of letters are
used with respective indexation d-;=40 or 3,3=40

We refer to a group of letters as single-name, if simi-
lar syllabus is added to the letter phoneme. For example
an, b-an, g-gan, m-an.

The alphabet starts with the trio of subsequent single-
name letters, the ordinal values of which totals 1+2+3=6
and represents a perfect number. However, unlike the
perfect numbers, the product of the divisors of 6 is a per-
fect number too. Arithmetic mean of constituents of the
trio of these letters equals 2 and the value of the 36-letter
Georgian alphabet is a square of the first perfect number
6°=36. Based on such reference, we have used addition of
ordinal calculation of letters, their multiplication, deter-
mination of arithmetic means or exponentiation in square
— as the decoding key for alphabet cryptonalisation.

Numeric-symbolic system
of the Asomtavruli alphabet

Categories of numeric system of the Alphabet
Units Tens Hundreds Thousands Ten thousands
1Caan 10.7i in 19.%r ne | 28.h¢ &n 37.8 - hoe
sl 0=10 =100 R=1000 #=10000
29 bban 11.bK Kan 20.bs san 29.G ¢ can
3.2 =200 2000
3Mgean | 127 ttas | 20.Byar | 30 F 30
33 =30 &=300 3-3000
4.04d don 13. &"m man 2. dy we SI.B;ci!
=4 8=-40 §=4000
5.Téen 14.h n nar 25.Oppar | 325 ¢ dar
o5 650 B=500 35000
6."hv vin 15.0j je 24.+KKan | 33 Exxan
36 2460 =600 ©-6000
7. bzzen 16.Q o on 25.MNyyan | 34.Y g gar
b7 ®=70 =700 7000
8. he 7. Uppar | 26.qqgar | 353 § dan
[ X} 3=80 y=800 2=8000
9.C tan 1892 2%n | 27.g8sin | 367 hhae
=9 7490 2900 4=9000

Total of ordinal values of the single-name letters of
‘an’ group states the amount of lunar synodic months in
the ‘Saros’, eclipse cycle [3]:

142+3+9+11+13+18+
+20+24+25+29+33+35=223

Let us pay attention to the 34™ letter of the alphabet
34=700 the name of which is “ghar”. Grapheme of this
letter is an ideogram of a bull, and the name “har” is a
Sumerian word, and like it is in the Georgian language,
denotes a bull. Names of another 6 letters are produced
with the syllable of this zoomorphic name of the moon:
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hq4-nar, "Uq7-par, Pyq-tar,
Dy3-par, Qae-ghar, Y4-q"ar
With the help of the group of letters of this identical
name, astronomic information can be systemized — struc-
turing of the line of letters — division in certain informa-
tive blocks or pairs. For example, Pyq-tar and Uq7-par are
q22 ®23

+24 n25

837 "L36 X35 Y34

Cog and dhag, are found in the end of the line of these
paired letters, which represents main parameters for cal-
culating the lunar year 6 - 29 + 6 - 30=354; with the help
of structuring the syllabic method of the alphabetical line
the total eclipse of moon and the sun ‘Saros’ (Sr) is de-
fined. Sr=223£=223-29.5 a day and a night.

There are very credible indications about the lunar
phases, reflected in the alphabet. Single-name letters T;-
an and Cyo-can are matched with the scythe shape and
age of a waxing and waning moons. Darkened part of the
moon has a shape of a semi-disc and when the moon’s
age is Age=7, ‘ 4 and Age=22, ! 2, these phases are
matched with the single-name semi-vocal letters | 8-he
and d22-we, the semicircle element is attached to the ver-
tical line of the graphs.

After 14-15 days of waxing moon there is a full moon
Age=14, ¢ 8. This is called a representative of the same
single-name letters’ group D15-je.

Although this symbol, like other graphemes that de-
note moon, are distinguished from other symbols with
(arched) bow-shaped elements from other letters, the
function of a determinant is played by the grapheme of
subsequent 16™ letter, which represents a circle-line with
the arched elements added to the lower right side Q16-on,
which indicates, that the moon at this age has a shape of a
sun disc.

The letters, the name of which includes the syllable
‘in’ (,06%), have specific numeric features. At the same
time, ‘in’ is the name of the letter that is 10™ in the order.
Gematria of this letter’s name is 10('1)+50(h)=60, it
bears mutual relationships of old Mesopotamian base-60
system and contemporary base-10 system 60:10=6, six is
a perfect number. Perfect numbers 6 and 28 "h6-vin and
h28 — cin represent the ordinal numbers of the letters. 27
is referred to as ,Sin" (g27=900), which is a final sym-
bol, that finishes the set of base-100 system.

Gematria of the letters in the group ‘in’, calculated
according to the ordinal numbers, represents calendar pa-
rameters.

10(N)+14(h)=24
6("h)+10(1)+14(R)=30
28(h)+10(1)+14(R)=52

Sumerian roots were revealed in the names of the let-
ters, that are related to the lunar calendar parameters; and
the naming of numerical symbols, that bear the solar as-
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located as do-we. Total of the natural numbers including
22 or 37 equals 472, and the arithmetic average is 29.5,
which equals to the duration of a synodic month of the
moon. In regards to cryptanalysis it is reasonable to pair
the letters, that are found in this interval.

N26 S27 h28 C29

£33 032 B31 430

tronomic-calendar parameters, have signs of Egyptian in-
fluence. These are 19-rae, Qig-on O-don.

Name of the 16" letter is a theoneme, as far as it coin-
cides with the name of the Egyptian city of the sun, and
its circular grapheme is similar to the Egyptian ideogram.

With the help of the syllable of the name of the 16" let-
ter, the name ‘don’ of Oy is formed. It is noteworthy that the
ideogram of this letter is formed on the motif of the sun’s
nether world’s sign — Egyptian cross (crux ansata), and is
one of the symbols of the sun in the Georgian alphabet.

For the letters, that bear theonemes and ideograms of
the sun, relevant positions are selected in the order of the
Georgian alphabet, which enables us to read out astro-
nomic-calendar parameters. Duration of day and night is
calculated on the 4™ position in hours: 1x2x3x4=24.

On the basis of the ordinal and numeric value of the
letter in the 19™ position (J>19=100), also on the grounds
of the gematria of its name, which equals
19(P)+1(C)+5()=25, duration of a solar year is calcu-
lated

+@+£ =365.25 days
25 100

As it is seen, addition of ‘e’ to the Egyptian theoneme
‘ra’ in the end of the name of the 19" letter aimed at stat-
ing the duration of the solar year by that time, in a cryp-
tographic way.

There is a grapheme of the 11™ letter of the alphabet,
that has two shapes: b-kan and bq4-kan. In both cases the
right and left vertical lines of the grapheme indicates, that
a three-letter block, which is carrying certain information,
is formed with the neighboring letters. Let’s summarize
square values of ordinal values of these letters and we
will the duration of a non-leap solar year.

10%+11%12%=365

It is noteworthy, that there is another indication on the
meton number: sum of the natural figures including 1 or
37 equals to 703. Arithmetic means of this value and the
positional module of the 37™ letter coincides with the

other and equals M, = 703

37
According to the ancient Georgian historical data,
Asomtavruli alphabet is called “Mrglovani” (Rounded).
At the same time there is a composition dated back the 4™
century “Praise and Glory to the Georgian Language”
(Kebai da Didebai Kartulisa Enisai), which notes, that

19°

=19.
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‘All the secrets are buried within this language’, and there
is a reference to the letter, which has a name “share” and
the numeric value of 4,000. This is a 31% letter of the al-
phabet. In the interval, there is a sacred number 31 iso-
lated in the alphabet, with the refers hq4-nar and Uq7-

phar, for which the 15™ and 16™ letters are found in the
middle, and the total of their ordinal values equals 31.
Besides, as we have mentioned, there is an ideogramic
and calendar reflection of the phase of the full moon in
this interval.

Problems of Mrglovani (rounded) letters are possible
to be solved with the positional modules of the letters 31

496 703

and 37: M, =——=16and M,, =——=19. Positional
31 37

module of one of them indicates on the circular ideogram
of the sun, and that of the other — it is linked with the
symbol, that is used for calculating the solar calendar
year.

This indicates, that the product of ordinal values of
these two letters will be analyzed: 31x37=1147

64 —|5 I_|‘|.6 —b7 he G’Q —|10 b11
LH34 P_'33 632 B31 d"SO C29

hag d 27

Pairing by such manner is indicated by the circums-
tance, that the letter ‘u’ (,v9") in the Georgian and, like-
wise, in the Greek alphabet is written by using two gra-
phemes Q46=70 and d,=400. Georgian scientists [3]
have determined, that the sum of ordinal values of these
letters indicates on meton cycle 16+22=2x19, and the
sum of numeric values indicates the number of sinoid
months in this cycle 70+400=2-235.

In this line the solar ideogram J>q¢ is in evident posi-
tion again. Total of the natural numbers, inclusive 4 or
34, equals 598, 598:19=31. Meton cycle of lunar-solar
calendar equality was stated with arithmetic and geome-
tric symmetry, and, most importantly, with the sacred
number 31.

The information about the 19 year meton cycle is

filled in by the positional indicators M, = % =7 of the

letter d-43-man in the order of alphabet.

Total of natural figures including 1 or 13 equals 91.
This number is 7x13=91. The first factor shows the
number of meton cyclic-intercalated lunar leap years, and
the other — 13-month composition of the leap year. ‘Man’
(,056%) represents the root of an old Persian name of the
moon ‘Mangi’ (,ds630"), and the same name is used in
the old Georgian literature for denoting the Moon.

19 and 28 represent the numbers of lunar and solar
cycles. At the same time the letter 19 states the duration
of a solar year in the days; and the gematria of the name
of the 28" letter — the number of weeks: 28(x)
+10(b)+14(y)=52. Product 14x28=532 is a Big Indicton;
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The word ‘Tsil’ — share (,{foe0®) is a synonym to a
fraction. Let us determine the share of the duration of the
solar year in the number 1147: 1147:365,2564=3,14025

We have received 7, the constant of relationship of
the length of the circle line to the diameter, which is con-
firmed in the Georgian order of letters with quite high ac-
curacy.

The number 1147=3,14x365,2564 represents a pa-
rameter of the sun’s movement around the zodiac circle,
that we call a zodiac, or ecliptic constant.

As far as synchronization of lunar and solar calendars
is done with the help of Meton cycle, let us discuss two
solar ideograms O4 and J19, ideogram of lunar tote-
neme 734. O4 and Y34 are characterized with vertical
axis symmetry, and one side of h19 grapheme is directed
to the symbol O4, and the other — towards the symbol
¥34. Let us pair O4 and 734 letter-symbols and analogi-
cally the rest of the letters of the alphabet within the 4™
and 34™ range.

I_b12 a_13 E14 315 Q16 —U17 q‘18

C]26 m25 +24 (D23 Cl22 E21 L720 J>19

after this period the days of the week and the lunar phase
coincides with one and the same day of the month, when
it was revealed, that the total of ordinal numbers of the
letters on the 19th-28™ position states the number of lunar
sinodic months in the Meton cycle — 235.

Thus, all the constituents of the formula of the Meton
cycle are completely represented in the ancient Georgian
alphabet:

19S=235¢=19L+7¢

The 19" letter ‘Rae’ (,,¢59“) is paired with the 36"
letter ‘Hae’ (,,359°) with its name — both names end with
the syllable ‘ae’ (,59“). This provides the grounds for as-
suming, that by selecting a name a ‘great lunar period’ is
represented in the ancient Georgian alphabet [3].

19x36=684

However, the information about a 684-year period is
not exhausted only with this indication in the Georgian
alphabet. The same information is proved by the block of
the 18", 19™ and 20™ letters, where Usz-par and Pyq-tar
are used for marking the positional borders. Let us mul-
tiply the ordinal values of the block of letters, marked
with the borders:

18x19x20=6840
In accordance with the Pythagoras opinion,
10 can be represented as 1
6840=684

It is interesting, that even in the line of 37 letters,
P19 still is found in the central position. It is clearly
seen if we pair the letters, that are allocated symmetrical-
ly towards h19 according to the ordinal numbers.
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1 2 3 4 5 6 7 8 9
37 36 35 34 33 32 31

10

30 29 28 27 26 25 24 23 22 21
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1 12 13 14 15 16 17 18

20 19

et )\

We have received 18 pairs of letters. The sum of or-
dinal numbers of constituting letters in the pair equals
38=19x2. Let us identify the first six pairs, which starts
with the lunar symbol Tq-an, and which has a perfect

number with the value of 6 in the end, which is a decod-
ing key in the Georgian order of letters. As far as there is
a zodiac constant 1147=3,14 - 365,2564, reflected in
the numeric system of the Georgian alphabet, let us locate
the figures of the first of the first six pairs on the circle-
line so that the ordinal values of the paired symbols are
placed in the ends of the diameter, and place a symbol of
the sun 4 g-rae in the circle’s center. Total of the ordinal

values of 12 letters on the circle equals to 228. Then
place the set of 6 letters of II and III pairs additionally on
the two concentrated circle. Total of ordinal numbers of
the letters on all the three concentrated circles equals 684.
Thus, the reflection of 684-year chronological interval of
the ‘Great Lunar Period’, based on the calendar equality
of the moon and the sun, took a shape of a magic circle.
Total of the 6-6 figures written down on the disc diame-
ters are equal to each other and totals 114. Three circles
of the disc represents three constituent cycles of a solar-
lunar 684-year period:
2285=12 - 19S=12 - 235{=235L
684S=3 - 228S=3 - 235L=705

p — Van-der-Varden [1] relates the Great Lunar Pe-
riod to the short periods of eclipses spe=47{, which is
reflected the following way:

228S=12 - 235(=12 - 5 - 471=60spe=60 spe

Chronological-calendar essence of the Great Lunar
Period has been identified. It is divided into 3 cycles.
228-year solar interval of each cycle equals to 235 lunar
non-leap years and a short 47-month period of 60 ec-
lipses. Simple relationships between the lunar and solar
calendar systems are established. If we take 56 instead of
57 leap years within 228-year solar calendar interval (Sk),
then S,=(365x172)+(366x56)=83276, which is less than
the lunar 235-year interval only with 0.266 days. In total,
684 solar years are equal to 705 non-leap lunar years and
180 short periods of eclipses.

A structure of a disc, that reflects a 684-year period,
as it seems, was constructed according to the round ‘as-
trolabe’ model, which was widely used for systemizing
the knowledge on the stars in the near East. Astrologist
divided each of zodiacal signs into three parts, which they
referred to as dekanes and 36 dekanes were perceived as
divine powers. The older oneness — Assyrian ‘astrolabe’
dates back about 1100 BC. There are numbers of samples
from Ashur, Nineveh, Uruk and Babylon, which almost

cover the period of 1,000 years [1]. As it seems the Ibe-
rian priests not only knew the meaning of &, but also pos-
sessed the perfect knowledge of Astrolabial schemes as
well.

Such idea is generated naturally, when the names of
the mentioned luminaries — stars and planets, depicted on
ancient astrolabias, coincide with the names of Georgian
letters completely, or when the name of the letter is a
short form of a luminary. The star ‘Ban’ of the ‘ea’ con-
stellation is mentioned in the ‘astrolabia B’, which coin-
cides with the name of the letter —ban”. In the same as-
trolabia, the first syllable of the name of Anu constella-
tion is the name of ‘an’ (,,06*) fi=1, and ‘An’ syllable is
used for forming other 12 names.

There is a list of 12 Elami, 12 Acadi and 12 Amuru,
which comprise the name of the letter n,;-tar.

‘Tar’ — is deciphered as ‘Jupiter’. It is noteworthy,
that in the Anatolia of Hittite era, the cult of Taros deity
was widely spread.

In Georgia, still there is a Taresh Church and the
crypt, which is located on the road that links Svaneti to
the coast of Kolkheti of antique era, running through the
gorge of the river Tskhenistskali [5, p. 92-95].

In addition, in the catalogue of 36 morning stars of
Babylon, ‘mul Apin’ is also mentioned ‘BAN’.

If we consider, that the Phoenician letter ‘Sin’ had a
function of double phoneme [S] and [S], and ‘Sin’ was a
Babylonian name of the Moon, we can assume that gy;-
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Sin symbol in the Georgian order of letters has a role of
“moon” in the divine pantheon.

Existence of the name of Babylonian moon in the
Georgian alphabet is not a simple coincidence. Sun-
praising hymn “Shamash” are still sung in the mountains
of Georgia, in Svaneti, where other names of the sun are
also represented: Ra and Re [4].

It should be mentioned as well, that in Sumerian ‘Ga-
na’ means land, a valley, and the name of the third letter
of the alphabet is ‘gan’ (,56%).

The Sumerian language, like Georgian, belongs to Ja-
phethic language. It was no longer used after the rule of
Hamurabi, but the Babylonian priests used it as a cult
language. In the Ancient East the Sumerian language
played the same role as Latin did in medieval Europe [6].

It is noteworthy, that in the area of ancient oriental
world, the Georgians are the only autochtonal nation,
which has its own vocalized alphabet and which has prac-
tically retained unchanged during at least 2300 years.

This is why there are so many parallels to Sumerian-
Babylonian words in the names of Georgian letters.

In chronology, the usage of Great Lunar Period of 684
year is confirmed by the Georgian material and cultural
monuments.

Ancient Georgian inscriptions found on the territory
of Nekresi and Rustavi old city ruins, which are of special
significance for the history of Georgian culture, are
linked to the name of academician Levan Tchilashvili.
By discovering these inscriptions, existence of high-level
culture of script is confirmed in the pagan Georgia [7].

Especially large number, and interesting materials
were identified in Nekresi, near the Mazdeance cult-
construction.

Out of 10 monuments with inscriptions, the majority
is represented as a stone with inscriptions of epitaphic na-
ture. Besides a fragment of a ceramic top of the pitcher
was found, where Asomtavruli letters were scratched out
before burning.

Several inscriptions found on the monuments found in
Nekresi and Rustavi ruins, and with the letters h(€), or
with the letter combination 171 (i), h'1 (€ i), which are put
in the end of the text (figures 1) as isolators, we think,
that it represents a date, that corresponds to the chrono-
logical interval of 684 years.

Let us discuss the monuments chronologically:

1. The oldest one is Rustavi stone #1 with an inscrip-
tion. There are two letters 11 (ii) scratched out there. First
numerical symbol of the date is a number of completed
meton cycle of 19 years, and the other one is an ordinal
number of the solar year of the current cycle.

—|10—|10=(10X19)+10:200

2. The inscription d-139, has a sign of title above
them- a straight line on a piece of clay pot in Nekresi,
states the date.

d-1392=(13x19)+2=249

3. There is a letter x28 given on Nekresi #1 stone and
Rustavi #3 stone, which denotes

h28=28'19:532

Nel (475), 2010

4. Two letters with a sign of title above them- a
straight line at the end of Rustavi’s #3 stone text is yb
h28—|10=(28X19)+10:542
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Figure 1. Graphic copies
of Nekresi and Rustavi monuments with inscriptions:

1 - Rustavi stone #1 with inscription; 2 — Inscription on a clay pitch
from Nekresi (graphic copy); 3 — Nekresi stone #1 with inscription;
4 — Rustavi stone #2 with inscription (graphic copy);

5 - Rustavi stone #3 with inscription (graphic copy)

It needs to find out what the initial point for calculat-
ing the Georgian pagan chronology was. In ancient times
the chronology was based on eponomic calculation; e.i.
the date related to the accession of a relative-in-chief, or a
great ruler. The beginning of the Georgian literature and
chronology calculation is related to the accession of the
King Parnavaz of Iberia, and this date is 284 BC. In this
case the chronological chain made of numerical symbols
and reflected on the monuments will look like this:

84 BC-37BC- 115 AD - 249 AD - 259 AD

According to the research of N. Gaprindashvili, Ne-
kresi stone N1 with inscriptions (figure 1-3) is regarded
the pagan calendar stele [5, 33. 117-159]. There is an in-
teresting information on this stele, which is related to the
lunar-solar calendar system. We will refer only to some
information related to chronology issues.

Numerical symbols found on Nekresi stele are given
in four rows and consist of 2 duos (CTq- 95 and b7-Ty),
trios ("L3, 110,'16) and isolation grapheme (x28). First of
all, we should focus on the total value of the trio of letters
ML+ 140t "he=19, which indicates on solar-lunar Metan
cycle of 19-years.

The total sum of the symbols in the second line is
by+C4=8, and the total of the second and last lines -
28+8=36. This means, that there are two chronological
cycles provided on the stele 532=28x19 and 684=36x19.
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This is why we cannot exclude, that there is date of creat-
ing this stele as well.

As far as the scheme of locating the duo-written ele-
ments of the first and second lines are identical, let us
separately summarize their numeric values

C1+q_2+—b7+ C 1:1 1

Let us multiply the final figure with the total of the
trio on the third line — 19, and the numeric value of the
letter on the fourth line — 28.

11x19x28=5852

Deduct the value of Georgian Christian date reckon-
ing from the world’s creation from this figure:

5852-5603=249 AD

According to both methods of dating, the calendar
stele was made in 249 BC.

As it is seen, one of the purposes of the stele was to
match the 684-year chronology calculation with the Ju-
lian calendar, for which a 532-year cycle of ‘Great Indic-
tion’ was made.

R. Ramishvili, an outstanding Georgian archaeologist
found a Davati stele, which represents a cultural monu-
ment of great significance. There is quite a complicated
composition on the monument, where all the 37 letters of
Asomtavruli alphabet are written down, and 3 letters
among them are written in sign of title above them- a
Straight line 832-5000, E21-300 and b11-20, which indi-
cates, that there are figures, the total of which equals
5320. As far as the initial date of the Georgian Christian
era equals the year of 5603/4, our scientists correctly as-
sumed, that there is a year of 284/5 BC given in the stele,
which is the beginning of the Georgian literature and
Georgian pagan epoch [8].

We consider, that there is also another chronologic in-
formation expressed on Davati stele and for this 36 pho-
nemes of the alphabet is distributed in two identical regi-
stry. 18 letters of each registry is provided in 3 lines. there
are 7 letters in the first lines of upper and lower registry,
there is 6 letters in the second and 5 letters in the third one,
and also there is a 37" grapheme as an isolator (figure 2).

C1421,38415hab
rs 0'91“]61 1"31?”

Figure 2. Scheme of 2-registry distribution
of letters in the Davati Stele and their indixation per order
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By representing the letters in two registries, the cycle
of 532 years is stated again: total of ordinal values of the
letters found in the first registry equals 171, and the total
of the natural numbers from 1 to 37 equals 703.

703-171=532

By distributing the letters from two registries, and by
using the numbers, that are found in the end of the lines,
also ‘Great Lunar Period’ is also stated.

Let us sum up the ordinal values of the letters in the
end of the lines of the first registry, which states the date
of creating the monument:

Let us multiply the result with the ordinal value of the
last symbol of the lower registry:

(7+13+12)x36=1368=2-684

Thus, the chronological cycle of 684 years was also
stated on this monument as well. It should be pointed out,
that the total of the numeric values of the letters located
in the first column of Davati Stella states the date of mo-
nument creation, 356 AD.

1+8+50+100+800+5000=5959
5959-5603=356 AD
Davati stele represents a memorial monument, which
reflects the pagan grounds of the Georgian Christian
Chronology.

3. CONCLUSION

The represented historical — archeological materials
pave the high level of pagan Georgian civilization.

From the Ancient time our ancestry first used the lu-
nar and the solar calendar and the later only the solar ca-
lendar. The chronology was conducted in the solar 684
year cycle which is equal to the lunar 705 year cycle.
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BEos s 3oGoJom, 0y mmsbo dmgargs, dobo
"wop@dgegool”  9g8adHol  dowfage  Fgodargds
9O0-g0m g9gembg g@dogo "dyJomo @sol" dm-
Vymdom.

190l mobsdomo o osMggmomo asbsmgds Lo-
053bol Lodo@wenol  gobys@y®d  dmsdgdwomgosls
Jabol. 03 dgdmbgggedo, my Lokodms kgdo goby-
S YHOR  @dEadmEgl —  bobsmgdo  jgrmgdby
9bs ImgFyml (dMgdo, Jgomol bsmnyg®gdo ©s
Lbgo) ob gobsmgds dg@oesb, bgdmwsb Jggdmmn
9bs 0gml dodosGmgeno.

‘Ygbodgmgdganos  3Jmbogls  doGomswo,
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3. @slggbs
bgdmm Jdygmoesh asdmdwobamyg, dgygodemos o~
3oL3gbom, @m3  0bGgMogmdo Ubgswslbgs  Bodols
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053300 50J0BgdB™mOL 0bEgHogddo 3mIBm@ELS
s gm0 asbTymdol gddbol opgoemydo LTy

o gds gdemgge.

Lobosmygdgool Lfm@se dgdhggolbs s omo  jmd-
d0boz00l Lo gogmgdom, dgbsdengdgenos dgofdbsls
3OIBOOG Yo ©s, odsgg AML,  doeomdbs®-
30 9-gbngBogamo gobsmgdymo aotgdm. domogyg
Lodgoggdomn  sbggg dgbodengdganos  Ladkodem  go-
bgom o 989JHa00l dowFggoi. GoEyab gobomy-
do 0bBgmog@ol gobyymage bofoml ybos [om-
oy gbl, opagbogno  be®dgdols s {gligdols

@0BIGGIG

L. a. o@0obsdgoemo. LodmJomsm dgbmdgools ob-
BgHogHo. mdogrolio: gobosmangds. 1993, a45.105-
108.

2. Jlucummian MB. um gp. UHTeppep O0OIIECTBEHHBIX U
KWITBIX 3AaHuil. Mocksa: Crpoiuznar, 1973, c. 87-96.

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.

YK 628.93
OCBELLUEHUE B UHTEPLEPE

Mwunawsunn M.T., Muegnuwsunu B.B.
[enapTtaMeHT apxXuUTEKTYpbl U rpagocTpouTesnbeTsa /ypbaHnCTMKK/, TPY3UHCKMIA TEXHUYECKUI yHUBepcuTeT, Mpysus,
0175, Téunucwm, yn. Kocrasa, 77

Pe3tome: PaccmoTpeH TaKol 3HauuTenbHbl ¢akTop, onpeaenaowmii KomepopT U XyAOXKECTBEHHO- apXu-
TEKTYpHble KauyecTBa MHTepbepa, Kak ocBelleHne. OHO UrpaeT ocobyto posib U ABNAETCA TaKUM SN1EMEHTOM, 3HaYEHNe
KOTOPOro ropasao 6osblue, Yem KaTeropmm GyHKUMOHabHOCTU U KombopTa.

OcBelleHWe NHTepbepa MMeeT 60/blloe BANAHUE HA NMCUXO-3IMOLMOHANIbHOE COCTOAAHME U HACTPOEHME YesIoBEKa,
ero mHoroobpasme MOXeT c034aTb HaCTPOeHMEe COBepPLUEHHO HeobbIKHOBEHHOro 06/MKa, MO3TOMY OHO ABAAETCA
XY[LOXKECTBEHHO-3CTETUYECKOWN KaTeropuven WMHTEpbepa M OAHUM M3 GaKTOPOB CO34aHMA MCUXO-IMOLMOHANBHOTO
HaCTPOEHUA YesloBeKa.

Ha OCHOBaHMM PACCMOTPEHUA WM aHA/IM3A XapPaKTEPU3YIOLWMX MapPaMETPOB OCBELLEHWUA, ONpeaesieHbl BUAbI U
$OpPMbl  UCKYCCTBEHHOIO OCBELLEHMA, MCMOJIb3yemMble B MHTEpPbepax PasHOro HasHauyeHwsa, MX POab U MeCTo B
GOPMMPOBAHNN XY[0KECTBEHHO-aPXUTEKTYPHOrO 06AMKA WHTepbepa. NpuBeAeHbl KOHKPETHble peKomMeHAauuu w
npegioXKeHna pnsa BblboOpa WMCKYCCTBEHHOIO OCBELEHWA WHTEPbEPOB B COOTBETCTBUM C WX OYHKLMOHANbHbIM
Ha3HayeHneMm.

KuroueBbie CJIOBa: apxuTeKTypa; MHTEPbEP; MCKYCCTBEHHOE OCBELLEHNE; KOMBOPT; HAaCTPOEHME.

d9dmbgarol msdowo 18.11.09
domgdaeos sbsdgdwse 04.12.09



LBI-L IAH(M3Id0 —TRANSACTIONS OF TUG - TPYAbI ITY

YAK 711.416

Nel (475), 2010

OPFAHMU3ALMA OTObIXA B MPUrOPOAHOM 30HE BOJbLIOINO rOPOAA (HA NPUMEPE

rorogos A3EPBAV1A)KAHA)
H.l. Harnes

AzepbaiarKaHCKNIA apXUTEKTYPHO-CTPOUTENbHbIA YHUBEPCUTET

E-mail: rector@azmiu.ab.az

Pe3stlome: B cBA3K C TeHAEHLUMEN yBeANYEHUA Yncna
rOPO’XKaH, BbIE3XKAIOWMNX HA BOCKPECHbIM OTAbIX B NpU-
ropog, Ha npuvpoay, PacCMoTpeHbl npobnembl: Heob-
XOAMMOCTU NNIAHUPOBAHUA TOPOAOB C YY4ETOM MX Nepu-
bepuiiHOl 30HbI; BOCKPECHOro Typusma A/A WHAUBK-
AyasbHOTO M MACCOBOMO OTAbIXA; CO34aHWA MPUBAEKA-
TeNbHbIX YCOBUWN ANA S/INTENIbHOTO OTAbIXA FOPOXKaH.

MOCKONbKY B CTpaHe MPOUCXOAMT MPOLECC MHAYC-
Tpuanusauumn mn ypbaHusaumm m HecnowasHoO sKcnaya-
TUPYIOTCA NaHAwadTHbie Tepputopuu (BbipybKa neca,
XaoTUYeCcKMe WHAMBUAYaA/IbHblE 3aCTPOWKW, pasmelle-
HMe O06BbEKTOB KOMMYHA/IbHOTO XO3f1CTBa), Haspena
Heobxo4MMOCTb B 3alMTe MPUropoAHbIX 30H. AHanu-
3MpyeTcA 33a4ayva CO34aHMSA  HALMOHA/NbHbLIX MAPKOB,
COOTBETCTBYIOLMNX  COBPEMEHHBIM  3KOHOMMYECKMM
TpeboBaHUAM, C ynpaBAAemMoi NpUpoaHONi cpeaon.

KnioueBble cnoBa: ropos;, npuropoa; Typusm;
MHAYCTpUanusaums; ypbaHusaums; npupoaHan cpesa.

1. BBEAEHUE

Fopoga Bcerga MHOroYUCAEHHBIMM Y3/1amu bBbin cBA3aH
CO CBOMM OKpYXEHWEM, T.e. C MPUIOPOSHON 30HOM.
Mpymepom 3TOMYy MOMKET CAYXWUTb ropos baky u ero
npuropoaHas 30Ha-AnLwepoHCKUI nonyoctpos. Ha ceroa-
HALWHWA AEeHb HEBO3MOXHO PacCMaTpMBaTb BCE CTOPOHbI
U3HW roposa baky B OTpbiBEe OT NPUropoaHON cpeabl U
HacenNeHHbIX MNYHKTOB  AMLIEPOHCKOro  MNOMyoCTPOBa,
ceneHnin HapaapaH, bunbrax, MsapaaksaHbl U Apyrux.

PaccmoTpeHne npuropoaHoOi 30HbI Lenoro paga
ropogoB AsepbangkaHCKoW pecnybinKkKM, TaKUX KakK
MHa)a, LWwupeaH, HaxumsaH, JlAHKapaH u Ap., MOKa-
3blBaeT, YTO BO BCEX CAYyYaAX KU3HEHHble MNPOLECChbl
HaceseHWA ropoaoB MPOXOAAT He TO/MbKO B rpaHMLax
ropoza, Ho M TeCHO CBA3aHbl C NPUrOPOLHOM 30HOM.

2. OCHOBHAA YACTb

OaHoOM M3 3a4ady  NPUropoaHOM 30HbI  ABNAETCA
co3fiaHue Ana Xutenei 6oabLIOro ropoaa ycnosuii ans
6onee AnvTenbHoro otabixa. Popmbl OTAbIXa noasep-
raloTcA MOCTOAHHbIM M3MeHeHMAM. OHW OTAMYaloTCA B
3aBUCMMOCTM OT MECTHbIX YC/IOBWUI, B YacTHOCTM OT
YCNOBUIA OTAbIXa B CAMOM ropoje, OT PeKpeaLyoHHON 1
TYPUCTUYECKOM LLEHHOCTU NPUTOPOAHbIX 30H, OT CTEMEHU
TPAHCNOPTHOWM AOCTYNHOCTM 30H OTAbIXa U T.N. YBenu-
YeHMe UYUCNEHHOCTM JIMYHbIX aBTOMOBMAEN U YMEHb-

LWeHWe Yyncna pabounx aHel B Hegene NPUMBOAUT K POCTY
[ONV HaceneHus, NOKNAAOLLEN Fropoy, B BbIXOAHbIE AHW.

B nnaHax 6naroycTtpoMcTtBa MHOIMMX €BPOMENCKMX
ropofioB npeaycmaTpuBaeTca, 4To B Oyayliem exkeHe-
OeNnbHOe [ABUMXKEHWEe HaceseHuA B  BbIXOAHble OHM
3HauMTeNbHO yBennuutcA. lNpeanonaraertca, yto B 2025
rogy umdpa Bble3KaloLMX 3a Npenenbl roposa yBenu-
YMTCA NOYTWU B TPU pasa no cpasHeHuto ¢ 2000 r. n okono
1 MAH. Xutenei byaer Bble3xaTb U3 ropoga baky. 3To
03HayvaeT, YTo nepes NAAHUPOBLLMKAMW BCTAlOT OFPOM-
Hble 33a[ayu, PelWwunTb KOTopble MOXHO OyaeT nytem
YCTPOICTBA MPUIrOPOAHbIX 30H OTAbIXa, MpPUBAEKaTe/b-
HbIX ONA NloAen, exeHenebHO Bble3¥KaloLwmx 3a ropog,
M co3gaHua yaobHbIX nogbe3fnoB K HUM. [MOCKONbKY
YACNO NOAEN, BbIE3MKAKOLWMX HA BOCKPECHbIA OTAbIX,
OYeHb BE/MKO, 3TW 3afla4M MOXKHO YCMEWHO PeLunTb,
MCNONb3ys B LUMPOKUX MacwTabax Gopmbl MaccoBOro
oTAblXa M CcpeacTBa OOLLECTBEHHOrO TpPaHCMOpTa Ha
OBLMPHBIX TEPPUTOPUSAX.

C TaKMM MHTEHCMBHbLIM 3aropoAHbIM ABUXKEHUEM
CBA3AHO MHOFO CNOXHbIX Npobnem. lMpexae Bcero -
W3IMLWHAA Neperpy3ka onacHa ANA NPUropoaHON cpeasl,
TAaK KaK MOMET MPMBECTU K MOBPEXKAEHUIO M rvbenu
npupogabl. Jlec cnocobeH NPUHATbL TObKO Hebonbluoe
yncno nocetutenei, ocobeHHo ecam oH pacTeT Ha o0bo-
YMHe AOPOrM WAM CAOM MouBbl Hernybok. Jlyra Takxke
MMEIT OrpaHUYEHHYI0 COMPOTUBAAEMOCTb, OCOBEHHO
€CNN  KNMMaTUYeCKMe YCNoBMA He CNocobCTBYIOT MX
BOCCTQHOBNEHUIO. He opraHuM3oBaHHble HaA/iexalium
06pasom KeMnuHIM cnocobCTBYIOT OMYCTOWEHMUIO TaKoM
cpenbl. Ewe 6onblwe CTPagaloT OT HapyleHUA perkuma
TeppUTOpMM 3aN0OBEAHNKOB.

Hanpumep, Tepputopua 3anosegHuka [ék-renb B
npuropogHoi 3oHe ropoaa MaHaxa 6blna neperpyxeHa
OT M3/IULWHEN NoCcewaemocTm 1 Bbblo peLeHo orpaHu-
YnTb B 3Ty 30HY nocelleHne Typuctos. CeroaHa CNOXu-
NOCb TAXKE/I0e MOJIOXKEHWE B a/IbMUIACKO-1YroBON 30HE
Fagxumbynar 6au3 [JalwkecaHa.

Meperpy3ka palloHOB OTAbIXa YMEHbLUAeT WX LeH-
HOCTb A/1A CamMuX NoTpebuTenen, AUWAET NOCAeAHUX
NOKOA M BO3MOXHOCTU OTAOXHYTb B KOHTaKTe C npwu-
pogoin. Fopoa, OT KOTOPOro oHW beryT, AOroHAET WX B
MEeCTHOCTAX, ypbaHu3upylowmxca 6narogaps npusne-
KaTeNbHOCTM Nen3axa, KOTOopbl MOCTEeNeHHO yBAZaeT.
JOMMKM M Jaumn, B MaccoBbiXx MacwTtabax crposwmecs
AR CE@30HHOIO MCNONb30BaHWUA, OBLWMPHbIE ABTOCTOAHKM
M KEMMOWHIM MOTYT JIMWKUTL O4YapoBaHWA Ntoboe npek-
pacHoe MoHa4any mecto. BockpecHoe aBukeHue Hace-
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NIeHMA 334acTyo BHOCUT AEe30PraHmn3aumio U HapylleHne
peXXMMa B KM3Hb KYPOPTHbIX MECTHOCTEM, ABAAIOLLMXCA
LEHTPaMM SAUTENBHOIO OTAbIXa UAW NIeYeHUs.

BOCKpecHbI Typuam — C/I0)KHAaA 3KOHOMMYECKan
npobnema. YupexpaeHusa, CBA3aHHble C ero o6cayKu-
BaHWEM, WCMONb3YIOTCA TONbKO B KpaTKMe nepuoabl
BPEMEHMW, Korga MM NPUXOAUTCA CNPaBAATbLCA C Pe3Ko
BO3paCTaOLWEN HArpy3Kom.

W, HaKkoHel, NpuropoAHas 30Ha, MO CBOENM npupose
npefHasHa4YeHHaa Wrpatb AOMWMHMPYIOWYIO PoJib B
BOCKPECHOM OTAbIXe HacefeHus 60nblIoro ropoaa,
BbINONHAET ewe U MHorne pgpyrne o¢yHKumMM. OHa
npefocTaBaseT naowanab AAA pPasBUTMA ropoda W
MCNONb3yeTCcA, B YACTHOCTM, O1A CTPOUTENbCTBA MNPO-
MbILAEHHbIX NPeAnpPUATUIN, BPeAHbIX ANA OKpyXKatloLiei
cpeabl. 3pecb O06bIMHO  pasmelaloTcs  PasanyHble
06bEKTbI KOMMYHaANbHOTO X03ANCTBA- BOA03aboOpHbIe
COOPYKEHMA, CTaHLMN OYMCTKM CTOYHbIX BoA M T.n. OHa
MMeeT BaXHOe 3HayeHue paa cHabXeHua ropoja
NPOAYKTaMW OropofHMYecTBa W cagoBoacTsa. Ha Hau-
6onee NpuBNEKATENbHbIX TEPPUTOPUAX WMHOrAA pasme-
WAOTCA 3aKpblTble 06bEKTbI, NpeAHa3HaYeHHble TObKO
AN onpefeneHHblX KaTeropui notpebutenein, uyTo
3HAYUTENbHO OFpPaHWYMBAET WAM  O3AXKe UCKAOYaeT
BO3MOYHOCTb MCMO/Ib30BAHMA 3TUX MECT A5 MACCOBOrO
oTAbIXxa HaceneHusa. Henerko npumunpuTtb mexkay coboit
3TW pasHble NoTpebHOCTH.

MnaHupyn ceTb COOPYNKEHUIN ANs OTAbIXa M Typu3ma
Ha 3aropogHblX TeppUTOpUAX, HYXKHO elwe 6onee
TWATENbHO aHaNN3MPOBaTb NPUPOAHYIO Cpeay, Yem npu
NPOEeKTUPOBaHUK ceTu bnaroycTpowncTBa ANA exeaHes-
HOro oTabixa B npegenax ropoga. Ob6bekTbl, cooTBeT-
CTBYIOLWIME HU3WWUM CTYMEHAM 3TOM CeTU, AOJIXKHbI
pacnonaratbca NobM30CTU OT XKUbA, MOITOMY BO3MOMK-
HOCTW BblbOpa NoWALM AN HUX OYEeHb OrpaHuyeHbl. C
APYrov CTOPOHbI, Y NPU CPABHUTENBHO CKPOMHbIX Kanu-
TANOBNOMKEHUAX MOXKHO MpUAaTb 60/bLYI0 MNpUBAEKa-
TENIbHOCTb PAMOHHbIM CKBEPaM, CMOPTUBHbLIM U UTPOBbLIM
naowagKkam u T.4. B nomckax mecra ana NnpoaoaKuUTeNb-
HOTO OTAbIXa KWUTENU ropoAOB FOTOBbI NPeosoNeBaTb
3HauuTeNbHble PACCTOAHWUA, CTPEMACb HAWTU TaKoe
MecTo, KoTopoe MM 0cobeHHO NMOHPaBUTCA; AOCTOMHCTBA
nersa)ka npu 3STOM WMMEIOT pellatolwee 3HaYeHue.
AHanu3 NpUPOAHOI Cpeabl AO/KEH YYMUTbIBATb KaK ee
AOCTOMHCTBA, TaK U HELOCTaTKW; cneayeT OLEeHUBATb He
CTONbKO HblHELHee MOJIO¥KEHME, CKONbKO BO3MOMKHOCTb
M3MEHEHUI ee B Byayliem.

3TOT  aHanM3  [O/KEH  Oonpeaenutb  CTeneHb
AONYCTUMOW Harpysku paloHa AlAbMU, ULLYLLMMK 34eChb
OTAbIX, KOTOPYH HeNb3A MpeBbiCUTb, W MO3BOAUTL
BblbpaTb Hambonee noOAXOAAWMMN ONA 3TOM MECTHOCTU
cnocob ee wcnonb3oBaHuA. Tepputopuu, obnagatowme
Hanbonee UEHHbIMM MNPUPOAHBIMM YCNOBUAMM, MOTYT
notpeboBatb 0Co06OI MX OXPaHbl OT BTOPXKEHMI. C 3TUM
cBfi3aHa Heo6X04MMOCTb PYHKLMOHANBHOIO 30HUPOBAHUA
OTKPbLITbIX PAMOHOB BOKPYr ropoaa, [AOMNOJHAOLWErO
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30HMpPOBaHWE TEPPUTOPUIN 3acTpolikK. OTcloda BbiTEKaeT
TaKKe  HeobxogMMOCTb  CO34aHMA  «HALMOHANbHbIX
MapKoB»,  BK/IOYAIOWMX  MOJHOCTBIO M YACTMYHO
NpupoaHble 3anoBeAHWKM M obecneynBalowmx OXpaHy
npupoapl, 0COBEHHO B pailoHax, NpuBAEKaTENbHbIX AA
Typu“3Ma, KoTopble, BMPOYEM, Ha TEPPUTOPUM MaPKOB
noABepratoTcA HeobXxoAMMbIM orpaHuyeHuam. OTcroga
BO3HMKNA UAEA OpraHn3aumMm «naHaWwadTHbIX» NapKoB, B
KoTopble ByayT BXOAUTb LleHHble NPUPOAHbIE 31EMEHTbI U
cenbCKMe 0bOBbeKTbl, CyXKallme ANA MaccoBOro oTAapixa M
Typusama. C 3TMM cBfizaHa U HEOBXOAMMOCTb CO34aHMSA
pPa3HOOOPa3HbIX LLEHTPOB U COOPYKEHUIN ANA NOABUKHOIO
M 0oCeanoro, WHAMBWMAYaNbHOTO M MACCOBOrO OTAbIXa
34,0PO0BbIX Y 6ONbHLIX NOAEN, B3POC/bIX U AETEN.

BBuAy BbICOKOW CTOMMOCTM OBGCIYXKMBaHMA BOCKpEC-
HOro OTAbIXa U NEPErpy3KM JOPOr, BEAYLLMX K ero rnaBHbIM
LEHTPaMm, UICNONb30BaHWE 418 Lienel TypM3ma U MaccoBoro
OTAblXa MPUBAEKATE/bHbIX PAMOHOB, PACMO/IOKEHHbIX
86,1131 ropoaa, AO/IKHO UMETb NPUOPUTET NEPES, APYTMMU
BMOAMM  UCMNONb30BAHUA  TeppuTOopuiA  3TOrO  TUMa.
KoopauHauua pasmelleHna cenmntebHbIXx Tepputopuii B
ropofie ¥ MecT BOCKPECHOrO OTAbIXa B €ro OKPeCTHOCTAX -
334,a4a, aHaNOrMYHan KOOPAMHALMWU PACMONIOKEHUA MeCT
YKUTENIbCTBA W TPYAA; TO Ke OTHOCUTCA K MpaBW/IbHOM
OPraHM3aLMN TPAHCMOPTHOM CETM, CBA3bIBAIOLLEN KU/ble
MaccMBbl M MecTa oTapIxa. OpraHM3aLmMa HOBbIX 30H OTAbIXa
B MPUropoAHbIX paloHax BecbMa XKefaTesbHa, XOTA U
Henerka. OfHaKo, CO34aBasf MCKYCCTBEHHblE BOAOTOKM M
BOOOXPaHWAWLLA, O3e/eHAA TeppuTopuM U ApYyrUm
obpasom oborawan nersayk, HaKOHeU, CTPOA MCKycc-
TBEHHble 6acceliHbl M Apyrne obbeKTbl, NpuBaeKalowme
HacefleHWe ropogoB, MOXHO 3HAUYUTENIbHO NPeobpPasuTb
TEPPUTOPUM, OKpyXKatowme roposd. B cBsAsM c  3Tvm
NPUropoaHble 30Hbl AO0/MKHbI ObiTb BKAKOYEHbI B NJAH
npeobpasoBaHWA NPUPOLHON cpeapl, KOTOPbIV onpeaenaeT
MeponpuATHA, Heobxoaumble AR OXPaHbl LEHHOCTeN
NPUPOAbI U CO34aHUA HOBbIX, @ B C/ly4ae HeOBXoAMMOCTH U
[ON1A YCTPaHEHWA HapyLWeHWI, ONYLLEHHbIX paHee.

MposeaeHue cBo60AHOIO BpeMeHU B NepenonHEeHHbIX
LEHTPax MacCoBOr0 OTAbIXa HE MOMKET bblTb eAMHCTBEH-
HolW dopmon pgocyra pns NOAen, UWYWKUX ero 3a
ropogom. MosToMy BaXKHOe 3HaYeHWe WMMeeT pasBuTME
neLexoqHoro U BesoCUNegHOro Typuama, MeHee onac-
HOro A/1A NPUPOAbI, AAXKe €CN OH YrNybAAeTca B CTOPOHY
OT rNaBHbIX MarucTpanen. To e OTHOCUTCA U K BOOHOMY
Typmamy. MOXHO CTUMY/NMPOBaTb Pa3BUTME TaKOrO PoAa
Typu3ma, obneryaa KomOBMHMpPOBaHHblE NyTELIEeCTBUA, B
KOTOPbIX TYPUCTbl MNOMIb3YIOTCA CHA4ana CpeacTBamu
06L,EeCcTBEHHOrO TPAHCMOPTA — ¥ee3HbIMU AOPOraMu UK
aBTobycamu, a MOTOM y}Ke NyTAMW, NpeAHa3Ha4YeHHbIMM
ONA NelwexofoB W Benocuneguctos, H6akfapok u AxT,
MapwpyTamu, obecrneyeHHbIMU CeTblo CHabKeHWA U
COOPYKEHUAMM ANS HouNera.

[Ona Toro uyTobbl OTOPBATLCA OT MOTOKA fOAen WU
MaLUMH, MPUXOAMTCA 3a4aCTYIO Ye3XKaTb JaleKo OT ropoaa.
ABTOTYpPM3M MOAYYMA LIMPOKOE PaACNpPOCTPAaHEHUE He
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TONbKO 61arogapa NpUBAEKaTENbHOCTU LLeNN, KOTOPOM OH
Nno3BonseT AOCTUTHYTb, HO M YAOBO/BCTBUIO, KOTOPOE
nosayyaeT Bnagenew, aBToMobuna Uam MOToLMKA], CUAA 33
pynem. MoOXHO COMHeBaTbCA, ABNAETCA M Takoi cnocob
npoBeAeHnn CBOHOAHOro BPEMEHWU MOJHBIM OTPbIBOM OT
COBpeMeHHOro 06pasa KM3HM WAN XKe, YTO COBPEeMeH-
HOCTb OTpakaeTcA B Takon popme oTapIxa. Tak Uaun nHave,
aBTOTYpM3M pa3BMBAETCA BCe ObicTpee M B 6Byayliem
npumeT ewe 6onee LWMPOKMIA pasmax. OBLIMPHOCTb
TEPPUTOPMI, UCMONb3YEMbIX CEFrOAHA ANA OTAbIXA, B TOM
yncne ANA  BOCKPECHOTO, CBMAETENbCTBYET O TOM,
HaCKO/IbKO aHaXpPOHWUYHO PACCMaTpMBaTb BOMPOCHI, CBA-
3aHHble C NNAHWPOBKOM TropogoB, B OTPbIBE OT MX
b6avxkaliwen M bonee yaaneHHolh nepudepuitHon 30HbI.
MpoMmbIlLIEHHas PEeBO/OLMSA KaK BO BCEX PasBUTbIX
CTpaHax, Tak 1 B AsepbaitgKaHcKkoi pecnybaunke cnocob-
CTBOBaNa HeBNAronpuATHbIM M3MeHeHMAM naHawadTa.
Hayanocb 3arpssHeHWe BO34yXa, BOAbI M NOYBbI U TO, UTO C
CBA3aHO, YHUUTOXEHME  PACTUTENbHOCTU U
oTpaBneHue pbibbl. lNoABMAUCL OBWMpPHbIE OTKPbITbIE
pa3paboTKM PasMYHOrO MUHEPAsbHOTO CbipbA. LLMpoKo
«Pa3/IMBAACbY, XaOTUYECKas TOPOACKas  3acCTPOMKa,
NPUBOAMWT K OMYCTOLIEHMAM B Neisaxe. Ha Tepputopusx,
TpebyloWwmx OXpaHbl, MPOKAAAbIBAIOTCA JIMHUU BbICOKO-
BOJIbTHbIX Nepesay. CTpouTeNbCTBO FOPOLOB M MPOMBbILL-
NEHHbIX NPeanpUATUIA NPUBENO K CHUMEHWUIO YPOBHA
TPYHTOBbIX BOZ, OTPULATE/IBHO  CKasaBLIeMyCA Ha
pacTUTeNbHOM MWpe, BbipybKa NIecoB NpuBena K 3posuu
no4Ys M BPeAHO OTPasnnacb Ha KaMmarte. B ctpemneHun K
yBe/IMYeHnto 3GPEeKTUBHOCTU NECHOTO XO3ANCTBA CMELLa-
HHble Neca 3aMeHsAAn O4HOPOAHbIMU. Besge, rae npowc-
XOAMT BbICTPbIA Npouecc MHAYCTpUanMsaumm u ypbaHu-
3aumM, cyullecTByeT yrposa faHawadty. MoTtpebosanuch
MHOTME [OECATKM NneT  becnowagHoro  ypoaosaHus
NpPUPoAbI, 4TOObl YeNIOBEYECTBO, HAKOHEL,, OLEHWUNO YPOK,
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HaHOCUMMbI TaKUMU AENCTBUAMM, U NMPUHAN0 HEKOTOPbIE,
[JaNeKko HeaoCTaTouHble, NpeaynpeauTeNbHble  Mepsbl.
Hawei 3agavert naBnsetca ¢GOPMUPOBAHME HOBOrO
€CTeCTBEHHOro aHawadra, COOTBETCTBYIOLLErO COBpe-
MEHHbIM  3KOHOMMYECKMM  TpeboBaHMam U Honee
rnyboKomy COBPEMEHHOMY MNOHMMAHWUIO BUONOTUYECKUX
3aKOHOB, YMNPaBAAOLWMX NPUPOAHON CpPeaor, U 3HaHWe
3TON cpefbl ANA 340POBbA KWUTENel ropoaos, ANs
BOCCTAHOB/IEHMA WX CUA U MCUXMYECKOrO paBHOBeCWUs,
HapyLLEeHHOro NPOMbILLIEHHOM LMBUAU3ALMEN.

enatenbHo, 4TOObI OKPYXKAOLWMIA HAC Neinsax yaos-
NIeTBOPAN HAWW 3CTETUYECKME BKYCbl W Obln  Bblpa-
EHWEM TFaPMOHWYHOIO COCYLLECTBOBAHMA YenoBeka ¢
npupoaon.

3. 3AKJIOHEHUE

JlecoHacaxaeHuA Ha LennHe, co3faHne Neco3allMTHbIX
nonoc, mnocagka KycToB Ha 060YMHax [Oopor, KOTOpbiM
YrpOXaeT 3p0o3unA NouBbl, BO3BPALLEHUE C TON XKe LeNblo
pekam MX 3e/1eHOlM OnpaBsbl, PEKYAbTUBALMA TeppPUTOPUIA
ObIBLUMX OTKPbLITbIX Pa3paboToK, COo34aHWe MNoa/ecka U
yBE/IMYEHUE YMCNa PacTyLMX B Jlecy MNOpos [epeBbes,
3a60Ta o0 dpayHe u pnope pek, HakoHeL, 3aboTa 0 Npasu/b-
HOM BK/IFOYEHWUW 3aCTPOMKM M TPAHCMOPTHBIX COOPYKEHWUI
B dopmupyemyto cpegy — Bce 3TO HeobxoauMmo, 4Tobbl
€o34aTb NAHAWADT, yA0BAETBOPAOWMIN PYHKLIMOHAIbHBIM
TpeboBaHUAM, U NMO-HOBOMY MPEKPACHBLIN.
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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.
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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.

YOK 666.1

OCHABHbIE CBOMCTBA COBPEMEHHOIO CTEK/IA

Poksa I'.K., Munawsunau M.T.

[enapTaMeHT apXuUTEKTYpbl U rpagocTpouTenscTBa (ypbaHUCTUKK), TPY3UHCKUIA TEXHMYECKUI yHMBepcuTeT, Mpy3us,
0175, Téunucwm, yn. Kocrasa, 77

Pe3tome: PaccmoTpeHbl 0COBEHHOCTM COBPEMEHHOIO CTPOUTENIbHOMO CTEKAA M CNOCObBbI pacyeTa XapaKTepUCTUK,
KOTOpble B 3HAYUTE/IbHOM CTEMEHM OMNPEeAEensAloT ero 3KCM/yaTauMOHHbIE W KOHCTPYKTUBHbIE MNOKasaTean Kak
CTPOUTENIbHOIO MaTepuasna. 3HaHWe BbilleyKa3aHHOro AaeT BO3MOXHOCTb apXMTEKTOpY NpuaaTtb CTPOEHUIO 06aMK
NIEerKOCTW, BO3AYLWHOCTKU, MPO3PAYHOCTM WM 3I/IEFAHTHOCTM, a TaKXe COo34aTb YHUKabHble apXUTEKTYPHble OOBEKTHI,
BblOPAB CTEK/IO TOM MU MHOM PaKTypsbl, LBETA, MPO3PaYHOCTM U APYTUX NOKa3aTenein.

JaHbl pacyeTbl KO3GOUUMEHTOB OTPAKEHMA, CBETOMPOMYCKAHWA, BMAMMOCTM CTEK/a, MoraleHuMs CBETOBOro
NOTOKa CTEK/IOM, TaKXe GopMy/bl pacyeTa nokasaTtesiell MPOYHOCTU U yAAPHON CTOMKOCTU, TEPMUYECKUX U APYIUX
noKasareneu.

MepeyncneHbl HOMEHKNATYPHbIEe AaHHbIE XYA0XKECTBEHHOIO CTEKNA, ONpeaeieHbl KpUTEPUN OLLEHKUN 3CTETUYECKMX
nokasartesieit U3gennin N3 CTPOMTENIbHOIO CTEKNA, KOTopble onpeaenstoT ero AeKopaTUBHbIE CBOMCTBA.

KxroueBrie CJIOBa: cTpouTeNIbHOE CTEK0; CBETONPONYCKaOLLIMI NoAMMeEp; KO3GOULIMEHT OTpaXKeHus.
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dmg3009dmo@.  ogydgom, @md  dmdlsby@gdols
boba®demogmds Gmyma3 3oMggeo, Sbggg dgmeg
bogowobomgol dgdmbgggomo Lowowggdos bmaswo
aoboFoagdom.

1-d93gmdobgdol  dgdmbgeols dmdgbddo o0fygos
LoliBgdol ©og53965, MMIgmol boba@denogmds dgd-
nbgggomo  Lowowpgs. gl dgdmbgggomo  Lowowg
Fomdmoygbl  1-99Bgmdobgdols  Log®dgl  dods@g-
daemo 1 bogowols gggens 0d dg@gmdobgdols Loymdy,
&53 dolo dJmdbobymgdols @Ml dgdmeols Lolidg-
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3530, slggg 8539 bogowol yggens 0d dgBymdobg-
b0l Log®dg, o3 bgdmm s@bodbyen dg@ymdoby-
doms  ImILoby@gdols wAml  dgdmols LoliGgdsdo
s 0.9, Lobsd LobEgds o osdmsggdl doMggaro
bogowol  dgBygmdobgdosms  dmdbobymgdols s@§gdo-
@0 dodeggdmdols dobgogom.

@boos, HMI 3oMzgao bogowols dodo®m ag5J3l
geosbogygdo M/G/T Lobdgds, @mdaols yggens ogo-
50 g@-EAHMgdomo  dobslosmgdgeno  (3bmdognos  [5].
Lobgarmd®,  bmdogros  LobEgdol  ©sgeggdols
boby@denogmdol aobsfoamgdol g9bjizool dmdgdbols
bgdbgdo. gygeolbdmdm, Gmd gl gybjaos dmay-

dgmos s S@gbodbmm ol G(u)ZIg(v)dv.
0

2-dgBygmdobgdol  dmdLobydgds  Jgdgabso@ew
30d0botgmdls: dolso dmdgb®do
Lolidgds mogolyggsmos, 35F0b dgoligg ofygds dmd-
Loby@gds; 0 Lolgds ©ogeggogeos 30Mggeo ob
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 E-om,

Bobo  pobofomgdol gubdgos  H (1) = [h(v)dv -0,
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.

dgdmgommen v(t) ©s Y(t) dgdmbggzomo 3Om3g-
Lgoo: v(£)=0, o9 ©@mol t dmdgbddo LolEgds me-
gobyggomos, Fobsowdwgy d9dmbgggsdo v(t)=1; y(t)
>0l 2-9gBgmdobgdol  amwobols  go@F Yo g0
©OOM, GMdgmox ©Amols 0b@gHhgsmos t 3mdgb@o-
56 08 ImdgbBodwyg, Mm@Es LobEgdsdo >@ o]dbgds
203 gohmo ol gobsabowo, @si@ t dmdgbddo oym
(56 o@gops  @oydo, powoms  ImILobydgdsb).
Lbgobooto ®md  godgom, t dmdgbBowsb (1)
POmMOL  aogamol  Ygdgy  LobEgdsl  ggdangds
dggoaglb  2-dgBgmdobgdols  dJmILobydgdsl, oy
Lol gdsdo dgdmgs t dmdgb@do.

>@gbodbmm R(t) =P{v(t)=0},

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

R(t) s q(tw) g96Jcogdol dodsdo  ofg@gos
00590 gbEosE M0 s>  0b@gYMomYM-©0g 9@ 9b30-
S g@ AobGmagdoms dgdwgao Lol gde:

R'(t) = -(1+22 )R(D) + q(t,0), (1
Oq(t.u) _ 0q(t,u) _
ot ou

+4, j q(t,v)h(u—v)dv+A R(t)g(u)+ ALR()h(u). (2)

_2‘2q(ta u) +

35b@m@gos (1) doomgds  Dgdwgy  Sewdosmy®
dbxgamdoms  bogydggambg: aobgobogrmm  bom-
dognmds s{v(ttA)}. gl bpmdogmmds dgdogy oG-

0539000 bpmdommdsms xodos:

1) ©&mol t dmdgbddo LEOymegds bomdogngds
v(t)=0 s t ®Omol o0b@gdgomdo o6 dgdm-
ol oM ghmo dgBygmdobgds, @oash mmMogy
‘dgdogogmo bogowo gds®@ogglos A s Ay ob-
Babogmdom, s30@md R(H[1-(A+Ar)At]+o(At) o3
bpmdo@mdols sardsmmdos;

2) dmol t Imdgbddo LEYmegds bpmdogmds
{v(t)=1; 0<y(t)<At}; q(t,0)Atto(At) 3 bomdogm-
b0l sEndommdss;

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

godenos hogfgdmo:
R(t+At) = R(t)[1-( A +A2) At + q(t,0) At +o(At).
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59 2obGm@gdosb doMBogo gyodwsJdbgdom do-
302900 ().

sbmanmaoyg@o  dbxgamoom  doowgds (2) yob-
BMEgds.  gg@dme,  asbgobogmen  bpmdogrmds
{v(t)=1; u<y(t)<utdu s dolio 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+ At[1 - 1, At]du +

+ﬂZAtI q(t,v)h(u —v)dv+AAtR(t) g (u)du +

+ 4, AR (t)h(u)du.

o3 2ob@mEngdols go@ 33970 aoMsddbols dgdwyy,
0y 0039 dbodgl aogymeyn At ©s ao@ogom
bwgotbyg, dmEs A—0, dogomgdm (2) aob@meng-
oobs.

aobgoboenmo dowgdymo Jgogao 08 dgdmbgg-
godo, AmEglsi dgdogogmo bogomgdol Momwgbmds
m®bg dgBos. LoogabGdsgome gobgobognmo Lo-
do  9dodBoggbo bogowol dgdmbgggs Apky ©d As
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 aobofoemgdol g3nbjios K(u). Lododms Lolidg-
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=(Athy).  odols 999y a35d3L olgg m@bsgswosbo
LoliBgds, A s A3 bogowgdol 0bdgblogmdoom.

3990005bgd o bsgowols dogd LolLRgdol ©s-
398900l @AMols aobofoemgdol ggbjios 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: iZL; 2) 2590m05bgdyao
A A+i

bogools  goboggboo  gyymgbol 8gmeyg  bs ol

o3 303mmgbols sgdsmmbes >dgsb

2

1
S(u) =m[ﬂ1G(U)+/12H1(U)].
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o Hi(w) 3gmérg bogools 3ogé Lol@gdols @sge-
39%0L @AMolL asbsFoengdol gbjioss.

Yg90g0 IgLsdg bogowols dodsdm LolFgdol ygg-
s 0d dsbobosmgdemol doboswgdoe, o3 bgdmm
3obgobogngm, Lisgdomolios gggens gm@dygasdo Aj-
ol boigmoe  hoglgom A=Aith;, Gu) ¢9bjiools
boigmom — S(u) gyblzos, bognm Hu) g9bjioob
bogemo — K(u) gabjios.

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.

Y/IK 681.3
NMPUOPUTETHAA CUCTEMA M/G/1 C HEKOTOPbIMU OFPAHUYEHUAMMU
Kaky6asa P.B.,* l'ynya A.B.,* NMunua .M., ** B.A. AugmaHngse***

*[lenapTameHT KOMMbIOTEPHOW WHXKeHepuu; **[lenapTameHT maTemaTuku; ***[lenapTameHT OpraHW3aLMOHHOro
ynpasieHus, [Py3nHCKMIA TexHuYeckuii yHusepcuteT, Fpysua, 0175, Téunucw, yi. Kocrasa, 77

Pe3lome: PaccmoTpeHa OAHOKAHa/AbHAaA CUCTEMA MacCcOBOro OOCAYXKMBaHWA, KOTOPas Ha MNPAKTUKE MOMKEeT
npeAcTaBaaTb cO60M NPOU3BOJIbHYIO TEXHWUYECKYIO CUCTEMY COBMECTHOIFO MCMOJIb30BaHUA C HEAETEPMUHUPOBAHHOM
Harpyskon. Ha OCHOBaHWW BEPOATHOCTHbIX PACYKAEHMWI MOAyYeHa mMaTemMaTuyeckas MoAenb AAaHHON TeXHUYEeCKoMn
cucTeMbl.

MocTpoeHne moaenn NPOAEeMOHCTPUPOBAHO Ha MNpuUMepe, Koraa B OOCNYKMBAIOLLYIO CUCTEMY BXOAAT [ABa
npocTenwmnx notoka. O60b6weHNe Mogenn NOAYYEHO HA NPUMeEpPe CBEAEHUA MOAENN C TPEeMA MOTOKaMWU K MoAaenu
cmcTemsbl, ob6cnyKMBatoWwen Aga NoToka. lNokasaHo, YTo

Noao6HbIN NoAX0A BOSMOXKEH A/18 MPOM3BOJ/IbHOIO KOIMYECTBA BXOAALLEFO NPOCTOroO NOTOKA.

KiaroueBrie cioBa: npuoputetHoe obcayuBaHue odepeael; HeaeTepMUHUPOBAHHAA Harpyska Ha o6CnyKu-
BaHWe; NPOCTENLINIA NOTOK; MaTeEMATUYECKAA MOAEND.

I9debgemols modowo 19.06.09
domgdaaos @sbodgdeose 21.07.09
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V/IK 681.3

Nel (475), 2010

MATEMATUYECKOE MOAENTMPOBAHUE NOBEAEHNUA NOTPEBUTENEN HEKOTOPbLIX YCAYT
P.B. Kaky6aBa,* P.l. Kyratenaase,** [.M. Nunua,*** B.A. AuamaHupze****

*[lenapTameHT  KOMMbOTEPHOM
*** lenapTaMeHT MaTemMaTUKu;
yHuBepcuteT, Ipysus, 0175, Téuancu, yn. Koctasa 77
E-mail: iveri@gtu.edu.ge

UHXeHepnu;

Pe3lome: PaccmoTpeHbl HeKoTopble aKTyajbHble
BOMPOCHI, OTHOCAWMECH K CTPYKTypam nosesHoctn [3].
MMeHHO, KOHKpeTHoe pelleHne noTtpebutens o Bbibope
onpeneneHHoro Habopa ycayr, NpeaCTaBAsETCA Kak
BblIOOp TOYKM B MpocTpaHcTBe ycayr. [ocTynnpoBaHo
HECKO/IbKO HayaNbHbIX MONOMKEHMUI, KoTopble o0bocC-
HOBaHbI B TEOPUK Noae3HocTu. lNocTpoeHa n nccnegosaHa
MaTemaTMyeckaa Mogenb noBedeHus notpebutens.
PaccmoTpeH KOHKpeTHbIi Npumep M NONyYyeHbl YUCNEH-
Hble peLleHus.

KnioueBble cnoBa: maTematnyeckaa mogesnb; Npoc-
TPaAHCTBO yCAayr; Bblbop noTpebutens; ¢yHKUMS nones-
HOCTU.

3. BBEAEHMUE

OZHMM U3 BaXKHbIX MNOHATU 3KOHOMUYECKOWN Teopun
ABnAeTcA noTpebuTenb TOBapoB M ycayr. B yacTHocTy,
rnaBHaa npobnema npu M3yyeHUW noseseHUA MoTpe-
6utens 3akntovaeTca B TOM, YTODObl YCTaHOBUTL, B KaKMX
obbemax OH npuobpeTeT HaAWYHblE YCAYrM npu
3af,aHHbIX LieHax 1 JoxoAax U Kak oH bypeT BecTu ceba
nocne BBeAEeHUA HOBbIX YCAYT AN TexHonornin [1,2].

Kpome Toro, npu msyyeHun npobnem nocTtpoeHua u
3KCn/yaTalMM CUCTEM YCAYr BCErga NPUXOAUTCA Yyu-
TbIBaTb L@N, KEeNaHUA U HYXAbl Kak notpebutenen, a
TaKXKe Tex, KTO ynpaB/ifeT TakKuMW cUCTEMaMW WM cam
rnoaBepraeTca ux Bo3gencTano. UMeHHO noaTomy uccne-
[l0BaHWe MO0/Me3HOCTM npeacTasndeT cobolt HeoTbem-
NeMylo  COCTaBHYIO 4acTb MPUKNAAHLIX  CUCTEMHbIX
nccnefoBaHUn Ha BCeX aTanax XMU3HEHHOTO LMKAa CUCTeM
ycnyr (MHPOPMaLMOHHBIX, KOMMYHWUKALIMOHHbIX U T.4,.).

4. OCHOBHAA YACTb

KoHKpeTHOe pelueHne notpebutens O MNOKyMKe
onpeseneHHoro Habopa ycnyr mMaTemMaTUYecKu MOXKHO
npeacTaBuTb Kak BbIOOP KOHKPETHOW TOYKM B MpOC-
TpaHcTBe ycayr. TycTb N - KOHEYHOe YMCAOo paccmart-
puUBaemMbIX YCAYr, @ X=(Xi,...,Xn) - BEKTOP yCayr, Nnpnob-
peTeHHbIX noTpebutenem 3a onpeneneHHblt CpoK
(Hanpumep, 3a roa) nNpu 3a4aHHbIX LEHax U onpe-
[eNeHHOM KanwTasie, 3aTpauMBaemMblX Ha 3TW yCcayru 3a
TOT e CpOK. MPOCTPAHCTBO YCAYr - 3TO MHOXECTBO

**lenapTameHT
**%*[lenapTameHT OpPraHM3aUMOHHOIO YnpaB/eHuUs,

B6U3HEC-aAMUHUCTPALMN;
[PY3WUHCKUIA TeXHUYECKUI

3KOHOMUKU n

BCEBO3MOHbIX HAOOPOB YCAYr X C HEOTPULATENBbHbBIMMU
KOOpAMHaTamMm:
C={x: x>0}, i:l,_n.

B Teopun None3HOCTU NpeAnosaraeTcs, YTO Kaxabli
noTpebuTenb M3HaA4YaNbHO MMEET CBOM NPeANoYTEHMA Ha
HEKOTOPOM MOAMHOMKEeCTBE NPOCTPaHCTBA ycayr Xc{x:
x>0}. 3To 03HayaeT, YTo ANA Kaxkaok napbl xeX, ye X
MMeeT MecCTO OAHO U3 TPEX OTHOLIEHUN:

X>Y - Habop X, NpeAnoYTUTENbHEE Y;

X<y - Habop X, MeHee NPeanoUYTUTENEH, YEM V;

X~y - Ana notpebutens oba Habopa obnagatoT
OAMHAKOBOW CTEMEHbIO NpeanoyTeHus.

OTHOwWeHMA npeanoyTeHns o6nagatoT no KpakHen
Mepe ceayowmmm CBOMCTBaMMU:

1) ecnu x>y, y>z, T0 x>z (TPaH3UTUBHOCTb);

2) ecnn X2y, ANA Kaxgoro i, To x>y (HeHacbl-
uaemocTb: 6onblioi Habop Bceraa npeanovTUTENbHEE
MEHbLLIEro).

OTHOLWIEHMA MpPeAnoyYTeHNA KaXaoro notpebutens
npy onpefeneHHbiX cnabbix NpeanonoKeHuax (Mmeert
MecTo cneaytollan Teopema [lebpe: ecim MHoxecTBo X
CBA3HOE, a OTHOLUeHWe NpeanoYTeHUsA HenpepbIBHO, TO
bYHKUMA nonesHocTn cyuectByeT [6]), Kacarowmxcs
npeanoYTeHNn, MOXHO NpeacTaBuTb B Gopme WHAU-
KaTopa npeanoyTeHui, T.e. Takon GYHKUMUMU NONE3HOCTU

u(x), uto M3 x>y cneayet u(x)>u(y) u us x~y cneayet
u(x)=u(y).

BeeaeHne ¢yHKUMM MONE3HOCTM MO3BOASAET 3ame-
HUTb OTHOLLIEHWA NPeAnoYTeHUA NPUBbIYHBIMKU OTHOLIE-
HUAMMU MeXay Yncnamm: 6onblue, meHblie, pasHo [3].

B Teopuu nonesHocTU 4acto npeanonaraerca, 4To
dYHKUMA onddepeHumpyema,
CTpOro BorHyTas v obi1agaet cneayoumm CBOMCTBaMMU:

ou

1) 6_>0 - C pocTom noTpebneHus 6nara nones-
X .

i

HOCTb pacTerT;

NoNe3HOCTM  ABaxapbl

. Ou o
2) lim— =00 - HeboAbLWOW NpupocT 6aara Npu ero
x—0 Ox.
1

nepesoHavasbHOM
Moe3HOCTb;

OTCYTCTBMM  pPE3KO  yBesMuYMBaeT

856300

15015538050

3
<
£
3
€
&
5
w
C

85



356301
150538060

4
p
5
g
(=]

86

Nel (475), 2010

ou
3) — <0 -c poctom notpebnenua 6nara ckopocTb
i
pOCTa NONE3HOCTU 3aMeIAeTcs;

. Ou

4) lim— =0 - npu o4yeHb 6onbliOM 0bbeme bnara
x50 Ox.
1

ero ,u,aaneVlLuee yBennyeHme He npuBoguT K yBenu-

YEHMIO NONE3HOCTH.
HanomHum, 4To ¢yHKUMA U(X) HasblBaeTcs CTPOro

BorHyton, ecam u(ox+py)>au(x)+fuly) npu nobbix
x,yeX, x#y, a>0, >0, a+p=1.
0% u(x)

Monoxum, u, (x)= ,1,j=1,2,...,n.
j

Ox,0x
Martpuuy (u;(x)) HasbiBatloT maTtpuueli lecce.
MNpusegem 6e3 pOokasatenbctea [3] cneaytollee
yTBEP)KAEHNE, KOTOpOEe MO3BONAET npoBepaTb GaKT
CTPOroi BOrHyTOCTM QYHKLMMN.

YTBepaeHue o cTporoit BOrHyTHOCTU. PyHKuma u(x)

CTPOro BOrHyTa Torga " To/1bKO Toraa, Koraa

n

ZZuy(x)§,§j<0 npu scex ¢, i=1, 2, .., n,

ij=1
OLHOBPEMEHHO He PaBHbIX HY/tO.
Mpu cobnoaeHnn nocaegHero HepaBeHCcTea roBopAT,
yTo MaTpmua (u;(x)) oTpMuaTenbHo onpeaeneHa.
MpeaenbHOM MOME3HOCTbIO  YCAYrM  HasblBaercs
npegen OTHOLWEHWA MNPUPALLEHUA MONE3HOCTM K BbI3-
BaBLIEMY 3TOT NPUPOCT NPUPALLEHUIO YCAYTU:
lim ﬂ = 8_14
A0 A, OX,
Takum obpasom, npegenbHan Nofe3HOCTb MOKa3blBaeT,
HaCKONbKO BO3pacTeT NOE3HOCTb, €CAn 0b6bem ycayru
BO3PACTET HA Manyto eanHuLy.
MoBepxHOCTblO 6e3pas3ivumMsa Has3bIBAaeTCa rnnepno-
BEPXHOCTb pasmepa (n-1),
NOCTOSIHHA:

Ha KOTOpOﬁ NnoNe3HoCTb

u(x)=C=const
nnun B agnddepeHunansHom popme

“\ Ou
du=) —dx, =0. (1)

i=l1 ax,‘
Ycnoeue (1) o3HauyaeT, yTo KacaTeslbHas K MoBep-
XHOCTM 6e3pasnuuma  nepneHAuMKyNapHa rpagueHTy

nonesHoctu [3].

C TOYKM 3peHua noTpebuTtens, HaAMuMe MHOMKECTBa
Habopos ycayr, 061aaaoWwmx 0g4MHAKOBOM NONE3HOCTHIO
(T.e. OAMHAKOBOW CTEMeHbld MPeanoyYTeHMA), O3HayvaeT
BO3MOXHOCTb  3aMeHbl  OAHOro Apyrm
paBHOLEHHbIM HAabopomM, B TOM 4YMC/Ee BO3MOMKHOCTb
3aMeHbl O4HOM YCAYyrn ApYron.

Habopa

LBI-b 9 (M3Id(0) — TRANSACTIONS OF TUG - TPYAbI ITY

MycTb B cooTHoweHun dx;=0 ana i=3,...,n, Toraa aTo
COOTHOLWEHNE NPUMET BUS,

a—udxl +a—udx2 =0,
X, Ox,
OTKyZAa
_dx, _ou 6714’ 2)
dx, 0Ox,/ Ox,

T.e. NpeaenibHaA HOpMa 3aMeHbl NepPBOM YCAYrM BTOPOM
paBHa OTHOLUEHWIO MPeae/bHbIX NOAE3HOCTEN NepBon K
BTOpOW ycayr. Hopma 3ameHbl MOKasblBaeT, CKOJIbKO
TpebyeTca eamHWL, BTOPOM YCAYyrK, 4TOBbI 3aMeHUTb
BbI6bIBLIYIO MaNyo eanHULY NEPBOI YCAYIU.

BloAXKETHbIM MHOMKECTBOM Ha3bliBAETCA MHOXECTBO
Tex HabopoB YC/Nyr, KOTOpPble MOXET npuobpectn not-
pebutens, umes Kanutan k:

B={x:px<k]},
rae p=(ps,...,Pn) - BEKTOP LEH, @ PX O3HAYaeT CKanspHoe

n
NPON3Be/eHIE BEKTOPOB P UX. pX =D p.X, .
i=1

B Teopumu npeanonaraeTca, 4yToO
I'IOTpE6VITe}'Ib Bceraa CtpemmnTca MakKCMMMU3nNpoBaTb CBOKO
none3HoCTb U egNHCTBEHHOE, YTO ero caep>XmnBaet - 310

NnoNe3HoCTn

OrpaHN4YeHHOCTb KanuTtana:

g};gg{u(X) = r}giu(x} (3)

B 3apaye (3) npegnonaraetca, 4TO TOYKA MaKCMMyMa
x*eX. JTa 3afa4a Ha YCNOBHbIV 3KCTPEMYM CBOAMTCA K
HaxoXAEeHUIO 6e3yC/OBHOrO  3KCTpemyma  OyHKLMM
NarpaH:Ka - narpaHxuaHa [6].

Mpueenem 6e3 foKasaTenbCTBa obuiee yTBEpKAEHNE
ONA HAXOXKAEHWUA YCNOBHOTO IKCTpemyma GyHKLMM u(x) ¢
HEeM3BeCTHbIMU (X3, ...X,), KOT4a B 4MCie YCNOBUI UMe-
HOTCA TO/IbKO YpaBHeHuA Vi(x)=0, i = L_m [6].

YTBEpKAeHWe 06 ycnoBHOM akcTpemyme. COCTaBUM
NarpaHKuaH

L(xA)=Agu(X)+HA v i(X)+ Ao vo (X))t A Vin(X),

rae  Ag,--Am - HEKOTOpble CKansApHble BeNYMHDI.
[ns Toro, uTobbl B ToUKe x* € BNX gocturanca makcumym
oyHKuMM u(x) B obnactn  {x;:vi(x)=0, i=1,_m}, Heo-
6X0AMMO, uTObbI CywecTBoBanu A, i:(),_m, Ay 20,
He paBHble OAHOBPEMEHHO HY/0 W Takue, 4Tobbl OHU
COBMECTHO ¢ X* y0BNIeTBOPANN CUCTEME YPABHEHUN

XA o i oi,
Oox;
vi(X)=0, i =1,m
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Mpu 3Tom npeanonaraetcs, 4To GyHKUMM u(x) n vi(x)
(i =1,_m) anddepeHumpyembl B Touke x*. Ecin, Kpome

TOro, BbINOJIHEHO yCnoBue perynapHoCcTr

ov. _ _
rank<—-, i=1m; j=lny=m

x,

npu x=x*, To 3aBEAOMO CyLLECTBYIOT Takne A, npuyem
)\0*7& 0.

OTMEeTUM, YTo NpuBeaeHHbIe HeobxoaMmble yCIoBUA
OZHOPOAHbI MO 4, (izl,_m) M baKTUYECKM onpeaenstoT
/MlWb OTHOLLEHWE KOMMNOHEHT BeKTopa (A g, ..., A m) K
KaKoMN-HNBbYab OZHOWN, HE PaBHOW HY/IO.

B Hawem cnydyae ycnosume perynapHoCTM BbINOHA-
eTcA, MO3ITOMY MOXKHO nonoxuTte 4,;=1un 4, =A. Torga

L(x, 4 )=u(x)- A (px-k).

HeobxoauMble YyCN0BUA I0KANbHOMO SKCTPEMYMa:

2P =K, “)
Jj=1
oL  Ou(x)
—=—-—-Ap, =0, i=1,..,n. (5)
ox,  ox, P
Ecam notpebyem, 4to p>0, TO MOXKHO A0Ka3aTb, YTO
3TM  YyCNOBMA  [OENCTBUTENIbHO  ONpPeaenaloT  eauH-

CTBEHHYIO TOUKY Makcumyma ¢yHKumm L(x, A ), KoTopyto
0603Hauum yepes (x*, 4 *)=(x1*, x,*,...,.x.*, 4 *). U3 (5), B
YaCTHOCTY, BbITEKaeT, uTo x*>0.

M3 (5) BUAHO, YTO NoTpebuTenb npu GUKCMPOBAHHOM
noxoge Tak BblbupaeTr Habop x*, 4yTO B 3TOM TOuYKe
OTHOLWIEHUA NpeaeNibHbIX MONe3HOCTEN PaBHbl OTHOLLE-
HUAM LeH:

ou(x) [ou(x)
ox ox; B

pi/p/" i,jzl,_n.

i
Ecnun paspewntsb (4) u (5) oTHOCUTENBHO X, NOAYYUM
04HO3HauYHY GYHKUMIO cipoca noTpebuTens
x*=x*(p,k). (6)
X2*,..,%.*) - TOT Habop vycayr,
npuobpeTeHHbIX noTpebutenem ¢ Kanutanom K 3a

MUmeHHO x*=(x,*,

paccmaTpuMBaemMblit Nepuoa, KOTOPbIA MaKCMMU3UpyeT

ero GyHKLMI0 NONE3HOCTH.
Ana  wnanocTpayum

BbIBOAOB

MO/IYYEHHbIX TEOPETUYECKUX
YacTHbIK  BUA  aAAUTUBHOM
bYHKUMM NONE3HOCTU, NPUBEAEHHON BO BBEAEHUMU, NpU

n=2:
u(x) = u(x,,%,) = a\x +ay\x,,

a;>0, ay>0.

HeTpyAHO NpoBepwuTb, YTO 3Ta GYHKLMA YO0BNETBO-
pseT BcemM paHee
npeabABAAEMbIM K GYHKLUMAM NONE3HOCTY.

YpaBHeHusa (4) n (5) ana aTol GyHKUUN MMEIOT BUA,

paccmoTpum

npuvBefeHHbIM  TpeboBaHMAM,

Nel (475), 2010

Xt pyx, =k,
a
_ﬂ'p :0’ (7)
PNET
> -Ap,=0
i

PeweHune cuctembl (7) He npeactasnset Tpyga. B
YaCTHOCTWU, M3 BTOPOrO U TPETbEro YPaBHEHUW X, NETKO
BblpaykaeTca yepes X; (MAM HaobopoT), a moTom, nocne
€ro NnoACTaHOBKM B MepBOe ypaBHEHWUE, NONyYaem

. k-a’-
e (8)
pi(a; p,+a,p,)
. k-a?-
-xz aZ p] (9)

pz(afp2 +a22p1) '
Bennumubl  (8) w  (9) npeactasnaioT
KOMTOHEHTbI BEKTOPHOM dyHKUMK crnipoca x*(p,k).
MycTb pi-3 A-e/ewy, P-4 A-e/ey, k=60g-e, rae a-e n ey
0603HAYAOT AEHENHYI0 eAVMHUULY W eauHuuy YCayr
COOTBETCTBEHHO.

cobom

MoAacTaHOBKA MNPUBEAEHHbLIX YWUCNOBbIX 3HAYEHUM
napameTpos B (8) u (9) paet
x =5e-y unx,=11,25"y.
MocneaHee o03HayaeT, yYTo NOTPebUTENb MoaydYaer
MaKCUMasbHyl0  NOnesHocTb, npuobperas X, =51
x;:11,25 YC/IOBHbIX €4MHUL, YCayr nepsBoro (xl*) 7

BTOPOrO ( X, ) BUAOB COOTBETCTBEHHO.
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AJITOPUTM HAXOXAEHUNA ONTUMA/IBHOTO CYTO4YHOIO PEXXUMA SHEPTOCUCTEMBbI

rPy3smm
P.lO. Camxapapse

[JenapTaMeHT KOMMbIOTEPHOW WHKeHepuMu, TPY3UHCKUIN TeXHUYEeCcKMi yHuBepcuteT, lpysua, 0175, Tébunuck, yn.

KocTasa 77
E-mail: rsamkharadze@posta.ge

Pe3stome: [MpensioxkeH anroputm HaxoXKLeHUA onTu-
Ma/IbHOTO CYTOYHOrO peXmma 3sHeprocuctembl pysuu.
ANroputM HaxoAuT ONTUMAJIbHBINA CYTOYHbIA PeXMMm no
KPUTEPUIO MWHMMM3ALMKM pacxoda Tonamea Ha T3IC
(TennoanektpoctaHumn). Kputepuit coctout u3 ABYX
KOMIMOHEHTOB: pacxoda TOMJIMBA, BbI3BAHHOTO W3MeHe-
HMEM MOLLHOCTEN B COCEAHMX Yacax, U pacxoda Ton/vBa,
BbI3BaHHOIO M3MEHEHWeM COCTaBa arperaTos B COCEAHMUX
Yacax. Ha ocHOBE MHOrOYUCNEHHBIX 3IKCNEPUMEHTOB
yCTaHOBMEHbI BUA, WTPadHOM PYHKUMM W 4YMCNOBble
3HaYeHWsA, COCTaBNAKOLME ee 3/IEMEHTbl, MPU KOTOpbIX
[OCTUrAeTcA MUHUMYM pacxoda Tonamea Ha TIC. JaHHbIR
aNropuUTM  peasnM3oBaH B  KOMMOHEHTE  BblMUCIEHWUIA
9KCMEPTHOM CUCTeMbl, MOCTPOEHHOW [ANA YyNpaBAeHWA
CYTOYHbIMU pPeXUMaMU aHeprocmucTemsl py3unn.

KnioueBble cnoBa: CYTOYHbIA pPeXUM 3Heprocuc-
TEMbI; KPUTEPUM MUHMMMU3AUUKM pacxoda TOMAMBa Ha
T3C; oNnTMMM3aLMA CYTOYHOIO peXmMma.

1. BBEAEHUE

B 3agayax onNTMMM3AUMW, OCHOBAHHbLIX Ha MeToAax
WTpadHbIX GYHKLMIA, OCHOBHAA CIOXKHOCTb 3aKNH0YaeTCA B
Bblbope BMAa wrpadHoi PyHKUMKM. Mpu peleHnn 3amad
SHEpPreTMKM, a B YaCTHOCTW, YNpPaABAEHUA CYTOYHbIMMU
pexMMmaMn 3HEpProcucTem, OCHOBHAA C/OMHOCTb 3aK-
NtoYaeTcA B ONpefesieHnM Takoro BuAa wTpadHoM
bYHKUMK, NpU KOTOPOM AocTuranacb b6bl MakcMManbHasA
NAaBHOCTb BbIPaboTkKM Ha TIC M MMHMMYM pacxoga
Tonamea [1-3]. B ctatbe npeasiaraeTca O4HO U3 pelleHui
yKa3aHHoW npobnembl.

2. OCHOBHAA YACTb

B cTaTbe onuCbIBAeTCA aNroOpUTM HaXOMAEHUA ONTu-
Ma/IbHOTO CYTOYHOTO peXKMMa 3HeprocuctTems! pysuu.
OnTMMM3aLMA 3aKAYaeTcA B MMHMMM3ALMKM pacxoda
TonamBa Ha TIC. YKa3aHHbI KpUTepUiA ONTUMU3UPYETCA
MCMNonb30BaHMEM MeToAa yceuyeHHoro nepebopa B cove-
TaHUM € meTogoM WTpadHbIX GYHKUMIA. [laHHbIN MeToq,
Nno3Bo/iAeT MOHOTOHHO YAyylWaTb 3HaYeHue LenesBoW
dYHKUMM BUAA

N=U +U,+U,jel.

3pecb W — wrpadrasa dyHKuma, Uy n N, — uenesbie

dYHKUMM BUAaA

J T
U, =Y 1) (B, +B,,) ominteT; (1)

J J T
U, =M1, =>1>B, >minteT. (2)
j=1 j=1 t
3pecb LU — uena Ttonamea Ha j-oit TIC; By
nepepacxos  TOMAMBA,  BbI3BaHHbIM  U3MEHEHWEM

MmolLLHocTel j-on TIC B coceAHUX MHTEpPBanax BpeMeHu t

M t-1; By, nepepacxoi, TOMAMBA, BbI3BAHHbIN
M3MeHeHMem cocTaBa arperaTos.
WrtpadHasn byHKUMA, ncnonb3yemas ana

obecneyeHuns NNaBHOCTU BbIpaboTkm TIC, umeeT BUA,
( 0,ecmu|N s, = Nopogy | <&

j?

Luj,t = mcxj,l’eCﬂHE.)j < |NT3c_i.1 _NTBCj,t—l‘ AR, =R, ., 3)
W, ;. ecmuR; #R; teTjeT,

roe W, — wTpad 3a M3meHeHve cocTaBa arperaTos j-oi

T3C, W wTtpad 3a HapyweHWe NAaBHOCTU

BbIpaboTkM Ha j-oi T3C, & onpeaenseTca sKCNEPTHbIM
nytem.

LWtpad 3a nsmeHeHne cocrasa arperatos j-on TIC B
Yace t onpegensaetcsa no ¢opmyne

I, =o€l (4)
roe o — wrpadHoi KoapduumeHT n BbibMpaeTca aKcne-
PUMEHTA/IbHBIM MyTEM.

LWtpad 3a HapyweHWe NNaBHOCTM BbIPaboTKM Ha j-oi
T3C MOXKHO onpegennTb Caeayowmm obpasom:

nj

I _ |NT3Cj,t_NT3Cj,t-1_§j (5)
ckj,t s
| aN-g |
rae nj — noKasaTelb CTeNneHWM U onpeaensaerca

aKkcnepumeHTanbHbiMm nytem, ANj — auanasoH pery-
NMpoBaHMA Ha j-om TIC npuM HEeM3MeHHOM CcocTaBe
arperaTos W onpezensaetca no popmyne

ANJ. =N¥§"Cj —NTrms“Cj,j el.

BbipaxkeHue (5) 6bln10 BbIBPaHO MNyTEM MHOrOYMC-
NIEHHbIX 3KCNEPMMEHTOB Ha IBM c cooTBeTcTBylOLLEN
3KCNEepTHOM OUEHKOM (pacyéTbl npoBOAMAUCHL ANA
Pa3sHOTUMHBIX pexkmMmos). Llenbto akcnepumeHToB 6bii10
HaxoXAeHMe TaKMX 3HaYeHuih o; U n;, NpU KOTOPbIX
pocturanace 6bl MakCMMasbHO BO3MOMKHasA MAAaBHOCTb
BbIpaboTkM Ha TIC. BennumHbl oy u n; BapbnpoBannch B
npouecce 3KcnepuMmeHTa. Pe3ynbTaTbl 3KCnepuMeHTOB
ONA PA3HOTUMHbBIX PEXMMOB NpuBeaeHbl Ha puc.1 u puc.
2 B BMAe rpadmKa 3aBMCMMOCTH

AN, = I — 15" je ]
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ot o 1 n, rae M5™ — ucxoaHoe sHaueHune kputepma (1)
jnn, o 2j 4, putep ,

HKOH 1
2 — 3HadveHue kputepua (1) nocne onTummsaumw.

lpaduK, npeacTaBneHHbI Ha puc. 1, cooTBeTcTByeT
pexumy, Korga TIC He MMeeT WUCXOAHYK MJIaBHYHO
BbIPaboTKy, a rpaduK, NpeacTaBAEHHbIN Ha pUC. 2, COOT-
BeTCTBYyeT pexumy, Korga T9C nmeetr UCXogHyH0 nnas-
Hyt0 BblpaboTKy. Kak BMAHO M3 rpadumKoB, Npu 3Ha-
yeHMAx n; = 5 3HaveHua Kputepuma (1) mano 3aBMCAT OT
oy, T.e. OOCTUraeTcA MaKCMMa/JbHO BO3MOMHaA Nnas-
HocTb paboTbl TIC M cymmapHbii Kputepuii (1) u (2)
[OCTUraeT MMHMMANBbHOTO 3HavyeHuA. PacyéTbl MoKasbl-
BaloT LesecoobpasHocTb Bbibopa o; B AnanasoHe 200 +
700. SKcnepMMeHTbI TaKXe MOoKasanu, YTo Yem nnasHee
ncxogHble rpaduKkmM BblipaboTkM mowHocTel T3C, Tem
MeHbLLE 3KOHOMMA TON/IMBA U HA06OPOT.

PaspaboTaHHbIN MeTog, oOnTUMM3aUMKU  ABAAETCA
MOHOTOHHbIM, T.e. obecneunBaeTca nocnenoBaTeNbHOe
yAyyleHne KOMNPOMMUCCHOTO M1aHa, YTO OYEHb BaXKHO C
TOYKM 3PEHUS ONEPATUBHOCTU: XO4, PACYETA MOXKeET bbITb
NPUOCTAHOBNAEH Ha NOO6OM NPOMENKYTOYHOM 3Tane U
MOYYEHHbIA PEXUM MOMKET OblTb MPUHAT B KayecTse
npuemnemoro peteHuna. Onuem aaropuTm, COCTOALL NI
M3 HECKOJIbKUX LUAroB.

1. Ha nepBom Lware anroputma TEXHOJIOr B AMANO-
roeom pexume Bblgensetr te [IC, KoTopble wumeroT
Bbicokme KNA (90% wn 6onbwe). Mocne 3Toro, OH
onpegensetr ouvepedHocTb yyactua [PC B npouecce
ontTumm3saumnun. Mpu KenaHun TEXHONOT MOMKET WUCKA0-
yntb MIC oT yyacTms B ONTMMM3ALMKM MAM BOOLLLe
0TKa3aTbCA OT AaHHOTO Wara.

2. dopmupyeTca maTpuua, B KoTopyto ans i-oi M3C,
NPUHMMalOLWEN yyacTMe B ONTUMM3aLMM, 3aHOCUTCA
pacxof, BOAbl, COOTBETCTBYHOLIMI HOMEpPAM COCTaBOB

arperatos Q. ,iel,s€S. 3aBucumoctb mowHocTH oT j—

1,82
oi '3C o1 pacxoaa Boabl Qi,s, COOTBETCTBYOLWEN HOME-
|pam CoCTaBOB arperaTos, BbluncaaeTca no ¢opmyne

_ 2
Nioci, =23, Q;, +byQ;, +¢4,8 €8, (6)
roe ag,by.c, - KoapduumeHTbl nosavHomMa Ana s—ro

coctaBa arperatoB i—o [3C u h-ro Hanopa. [daHHaA
maTpuua byaeT MCNo/b30BaHa ANA onpeseneHns Home-
OB COCTaBOB arperaTos € NOMOLLbIO pacxoaa 8oabl Q.

3. Ana kaxagon [3C, NpuvHMMalOLWEN y4yacTue B
onTummMsaumm, GopMmMpyeTca maTpuua NovyacosBoro pac-

npegenexus pacxogos soabl Q;,ieLteT, n Homepos
arperatoB S,,iel, B COOTBETCTBMM C MOYACOBbIM pac-
npepenexnem mowHoctet Ny ielteT.

4. dopmupytoTCA MaTPHULLbI MOYaCcoBOro pacnpegene-
HuA pacxopa Tonamea B;,jelteT uHomepos cocTasa
arperatos T, J€J mna kaxgon T3C, npuHumarowein
y4acTve B ONTMMW3ALMU, B COOTBETCTBMM C NMOYACOBLIM
pacnpeaenennem mouHocteit Noy jelteT.
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Homep coctaBa arperatoB s; i-on [3C B uace t
onpepenaetca no dopmyne
min max .
Ni5cis S Npoey SNpgseSielteT.
Homep cocTaBa arperaTos r; 1 pacxof, Torimsea B; j-oi
T3C onpenensaoTca COOTBETCTBEHHO NO GopMy/iam:

2
sz = (arNTG)Cj,l +brNT3Cj,t +C, )Hj JTeR, (7)
N%ncj',r < Nracp < Ngéj,r rTeRjeteT.

5. dopmupyeTca maTpuua NOYacoBOro pacnpegesne-
HUA WTpadHON GyHKUMK U_ijt,j elteT, cornacHo mart-

puuam no4acoBoro pacnpegeneHuna MOLLI,HOCTEVI NT3Cj,t’

jeJ,teT v Homepam cocTaBos arperatos I JEJ jon

T3C. 3HaueHus wrpadHOM PYHKLMN B Yace t BblUMCNAKOTCA
no ¢popmynam (1)-(3). Echm BbinonHAeTCA ycnosme

L, # JjelteT,

To wTpadHana yHKuMa BblumncaaeTca no dopmyne (2). B
NPOTUBHOM C/ly4ae, NpoBepAeTCA:

E.aj < |NT3Cj,t _NTSCj,t—l"j € Jat eT.

Echn oHa BbinonHAeTcA, Toraa wipadHaa yHKUMA
BbluMcafeTcs no popmyne (3), B NPOTUBHOM C/lyyae, OHA
NPUHMUMAET HYNEBOE 3HAYEHME.

6.BbluncnaoTcAa cymmapHble 3HavyeHuA 3aTpaTt Ton-
nmea B; n wrpadHaa ¢yHKuma LL; 3a cyTKM m onpe-
LenaeTca UCXOAHOEe 3HayYeHWe pe3y/bTUPYIoLEN uene-
BOM QYyHKUMKM W,. CymmapHoe 3HayeHue 3aTpaT Ha
TON/NBO 3a CYTKM onpeaenaetca no ¢opmyne

T
B,=)'B,jel.
t=1
CymmapHoe 3HayeHue WTpadHOM GYHKLMM 33 CYTKM
onpegensetca no opmyne

T
mr, =y (I, +111
t=1
UcxopgHoe 3HayeHwe ueneBon ¢GyHKUMKM onpese-
naetca no popmyne
nu« =BJ. +U_Ij,jeJ.
7. Bbluncnsertca cpenHee KBaapaTMyecKoe OTKAOHe-

HMEe NOoYacoBbIX 3HAYEHWUI MoLLHOCTel j-oi TIC 3a CyTKM
OT ee cpeAHel MOLLHOCTH:

Jel.

arpj,t )

cyM
cpen __ TG .
NT3Cj = JET,

T

roe
T
cym :
N = ZNT3Cj,t JeT.
=1

Bbluncnaerca ncxogHoe 3HayeHne cpegHero Keagpa-
TUYECKOro OTK/JIOHEHMA MO0YacoBbIX 3HAYEHUN MOLLL-

HocTelt j-oi T3C oT ee cpeHel MOLHOCTH:
2

T
_ cpen .
Ouex = Z|NT3CJ‘ - NT3Cj,t| JeT.
=1

yem 6onblle G, TEM NIyYLLE NJABHOCTb BbIPabOTKM
Ha j-oi T2C.
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8. OcyluecTenseTcs onTMMM3aLMA UCXOAHOrO NaaHa,
MUCNONb3ys MaTpuLbl, 3anoJIHEHHblE Ha NpeablayLmx
aTanax. Yacbl CyToK rpynnupytotcs nonapHo t' mt", t' =1,
2,..., 23, t" = 2, 3,..., 24. Bcero nonyyaetca 276 nap
YyacoB. [NA Kax4oW napbl YacoB BbIMOAHAIOTCA HUXKe-
ONUCaHHble AencTBuSA.

Bbibupatotca i-aa 3C wm j-aa TIC, npuHumatowme
yyactue B onTMmusaumun. BoibupatoTca nepsas napa ya-
COB M NpAmMoe HanpassieHue wara AQ,, npu aTom MH-
OVKAToOpy HanpaBieHWs Lara MpuUCBaMBaeTCs Hynesoe
3HayeHune IT™™ =0 . 370 03HaYaeT, YTO NepemeHHble na-
pameTpbl B Yace t' 6yayT MMeTb NpUpaLLEHME CO 3HAKOM
"+" aByace t" — co 3Hakom "-". Bblunmcnaerca noyacosoe
3HayeHue ueneson GyHKUMM no opmyne

U, =B, +1I;, JelteT. (8)

BbibupatloTca COOTBETCTBYIOLIME MEPBOM Mape 4acos

napameTpbl:

’Nl"aci,t" ’NTSCj,t' ’NTSCj,t" ’Qi,{ ’Qi,t ’Sn ’Sn it oL it

MpoBepseTcs BbINONHEHWE OrpaHUYeHNIi-HePaBEHCTB:

CLL

N'KII'H;CJ - NTSCJI < NTgcJ,J € J te T (9)
Nisge =0V NI < Npog, SN i€ LteT. (10)

Mpu nx BbiNONHeHWM 3afaeTcA war AQ, pacxopaa
BOZAb! B BbIBPaHHbIX Yacax:

Q;,,v =Q,, +AQ;,
Q:,tv =Q,, —AQ;,.
ielLtt eT.
MpoBepPAIOTCA HOBble 3HAYeHUS Q;,t. " Q'i',t,, no
ycnosuio
Q™<Q,<Q™ielteT. (11)

Ecan oHo ygoBneTsopaeTca, Torga No HOBbIM 3Have-
n Qm‘,

arperatoB i-on '9C. Homepa cocTtaBa arperatoB Koppek-

HuAam Q.. KOPPEKTUPYIOTCA HOMEepa COCTaBa

TUPYIOTCA € Ucrob3oBaHMem matpuusl Q. ielseS.

Mpw Hannumm paspsbisa Ha i-oi MC war AQ, Koppek-

TUpYeTCA, T.e. YBE/JMUYMBAETCA A0 BE/MUYMHBI, NO3BONSA-
towern oboiTn 30Hy paspbiBa. KoppekTuposKa Lara
ocyuiectsaneTca ciegyowmm obpasom. Ecam BbINoaHA-
eTcA ycnosue

Qm, =0,ielteT,
TOrga YTOYHAETCA 3HayeHue Qi’[.‘ Ecan BbinonHsaeTcA
ycnosue
Q, < 2Q™ielteT,
Torga npu 3agaHun wara AQ,, 3HayeHue napameTpa
Qi,t" OKaXkeTca B 30He pas3pbiBa. YTo6bl 060MTU pa3psbiB,
Heobxoammo ysennuntb war AQ, = Qi’t.,

Ecaun BbinonHaeTca ycnosue
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Qi,t" >Q™ielt eT,

TOrAa YTOYHAETCA 3HayeHue AQMH. Ecau BbinonHsaeTcs
ycnosue

Qm" <QM™+Q,,ielt T,

Toraa npv 3agaHum wara AQ,, BeMYMHA pacxoaa BOAbl

(12)

Q;_'tﬂ OKaXkeTca B 30He pa3spbiBa. YTobbl 060MTH Pa3pbis,

Heobxoaumo ysennuutsb war AQ, =Q, .. Ecan ycnosue

(12) He BbINONHAETCA, TOrAa LWAr He KOPPEKTUpYeTCa M
7 Qi’tﬂ.
Mocne KOpPPEKTUPOBKM LLAra onpesensoTcs HoBble 3Ha-
YyeHus Qm‘ " Qi,t”

Mepa COCTaBOB arperatos Sit‘ n

OCYLLLECTB/IACTCA 3a4aHuMe LWara BesinYmHam Q'“,

1, COOTBETCTBEHHO, YTOYHAKTCA HO-

s, - Mocne obxoga pas-
pbiBa, LWAr MPUHUMAET npexHee 3HaueHue. Onpege-
naTca mowHoctn i-oi MC Ny, U Ny, cootset-

cTBylowme 3HadeHnam Q. . m Q. .. MowHocTs i-oi 13C 8

yace t onpegenserca no popmyne (6).

Y106bI He HapylwuTb HBanaHC cUCTeMbl, HEO6X0AMMO
U3MEHUTb MOLWHOCTH j-oit TIC. [ina 3Toro onpeaensoTcs
3HayeHwun:

AN’ NnClt —ch_ St eTiel,
AN = chmn —Nr3C teTiel,
W 3aaeTca Lar:
ANTacJ',{ = Nrac K ~AN't €Tjjel,
ANpy, = NTBC_IH +AN't' eTjel
MpoBepAoTCA HOBbIE 3HAaYEHNA MOLLHOCTEN NT3C v
N’ j-oit T3C cornacHo ycnosuto (9). Ecam oHo Bbli-

TACj t
nonHsertcs, Toraa no ¢opmyne (7) BblUMCAAOTCA pac-
XxoApl Tonauea j-oh T3C B'jt. 7 B;t,., COOTBETCTBYHOLME

HOBbIM 3HAYEHUAM MOLLHOCTe N'TSC_I, mN
-

TOCj.t

Mo dopmynam (3)-(5) onpeaensoTca 3HaYeHUs
wTpadHoM ¢yHKUMM B 4Yace t AnA BbIGPAHHbBIX 4Yacos
CpaBHeHua. [na onpeaeneHns 4acoB CpaBHeEHUA BCe
napbl 4acoB pasgenAlTca Ha Tpu rpynnbl. B
3aBMCMMOCTM OT TOTO, KaKoM rpynne npuHagaexaT napbl
Yyacos, BblIGMPAOTCA Yacbl CPAaBHEHMA MOLLHOCTEN W
HOMEpPOB COCTaBOB arperatos j-oi T3C.

B nepsyto rpynny BXOAAT Te Mapbl YacoB, AN KOTOPbIX
t'=1. Bo BTOpylO rpynny BXOAAT Te Napbl 4Yacos, ANA
KoTopbIx t"=24. B TpeTbto rpynny BXOAAT Te Napbl 4acos,
ANnA Kotopsbix t'>1 1 t"<24. lns nap 4acos Nepsoi rpynmbl
Yacbl CPaBHEHWA ONpeaenarTca cieayowmnm obpasom:
a.ecnn t"=2, Torga t' cpaBHmBaetca ct'+1, at" ct"+1;
6.ecn t">2, Toraa t' cpaBHuBaetcAct'+l, at" ct"-1mnt"-1;
B. ecnm t"=24, torga t' cpaBHuBaetca ct'+1, at" ct"-1.

Ons nap 4YacoeB BTOPOM Trpynmnbl 4Yacbl CPaBHeEHWA
onpeaenaATca cneayowmm obpasom:
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a. ecnn 1<t'<23, Toraa t' cpaBHmBaetcact'-1mnt'+l,at"c

t"-1;

6. ecnun t'=23, Torpa t' cpaBHuBaetcact'-1, at" ct"-1;

[na nap yYacoB TpeTbel Trpynnbl Yacbl CPaBHEHUS

onpeaenaTca cneayowmm obpasom:

a. ecnm 1<t'<24, 1< t"<24 n t', t" - cocegHme yachl, Torga

t' cpaBHuBaeTcact'-1mt'+l, at" ct"+1;

6. ecnn 1<t'<24, 1< t"<24 wn t', t" - HecoceaHue yacel,

Toraat' cpasHuBaetcact'-1mt'+l, at" ct"+1 mnt"-1.
Mocne onpeaeneHna wWtpadoB B KaXKL0M Yacy CYTOK,

BbIYMCAAEGTCA HOBOE MOYacoBOE 3HayeHue LesneBoW

dyHKUMKM no dopmyne (8). Ecv BbiNoNHsETCA ycaoBMe

U, <",teT,
TOr4a 3anoMMUHalOTCA HOBble 3HaYeHMA NapameTpoB:

' " ' "

cif > TG > T TaCE > TG

Bj,t‘ ’Bj,t“ ’Si,z‘ ’Si,t" ’rj,{ ’rj,t“
M HOBOE MNOYacoBOE 3HayeHue LueneBor GyHKLMK
CTAHOBUTCA UCXOAHbIM:
U, =Uu,eT,

Takum obpasom, obecrneymBaeTcd MOHOTOHHOE Ybbi-
BaHWE 3Ha4YeHW Nno4vacoBol LUeneBor QGyHKuuK. Mocne
3TOro ONATb NPOBEPAOTCA OrPaHUYEeHUA-HepaBeHcTBa (9)
1 (10) n npouecc oNTMMM3aLUM NOBTOPAETCA aHANOMMUYHO
BbILLEOMMCAaHHOMY A0 TexX nop, Noka He 6yaeT HapyLeHo
0f4HO U3 cneayowmx ycnosuid (9)-(11), (13)-(14):

0<s, <s™,jielteT, (13)

it =

™ <, <™ jelteT. (14)

B cnyyae HapylieHMs OOHOro M3 3TUX YCAOBUIA Me-
HAETCA Hanpas/ieHWe lara onTumMsauumn Ha -AQ, u

NPW3HaKy HanpaB/eHMUA LWara NpuMcBaMBaeTca eauHuua

1™ =1. Nepepn 3agaHMem OTPULATENbHOrO LWara Bbl-
61paloTca COOTBETCTRYIOLIME AaHHOM Mape Y4acoB MCXOoA-
Hble napameTpbl. Mpu o6paTHOM HanpaBAeHMM Luara
npupalleHnsa pacxody BoAbl ByayT AasaTbca chneay-
Iowmm obpasom:

Q;t‘ =Q,, -AQ, jielt eT,
Q;f' =Q, . +AQ jelt' eT,

M npouecc ontummsaumm byaeT NOBTOPATHCA aHano-
rMYHO BblleonucaHHomy. Ecam npu obpatHom Hanpas-
NeHun wara 6yaer HapyleHO OAHO U3 Bbilwenepe-
YUCNEHHbIX YCIOBUIA, TO NPOUCXOAMUT 3aNOMUHAHME NyY-
LUIMX 3HAYEHUI1 MAPaMETPOB:

' " ' "

CiL ’Nracm"’ TAC,t > TACt *

B .,B
It

it ’Si,t' ’Si,t" ’rj,{ ’rj,{'
T.e. TaKMX, NPU KOTOPbIX MOYACOBOE 3HAYeHWe LeneBoi
YHKUMKM U, umeeT mMMHMManbHoe 3HayeHue. CooTBeT-
CTBEHHO, KOpPpPEeKTUpyeTca, CoOrnaCcHO HOBbIM 3HA4Ye€HUAM

napameTpos, wrpadHaa ¢yHkuma LL;,. Boibupaetca cne-
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OyloWaa napa 4acoB W MOBTOPAETCA BbILWEOMNUCAHHbIN
npouecc onTMMM3auumn ucxogHoro nnaHa. Korpga Bce
napbl Yacos ByayT McyepnaHbl, BbibUpaeTca cneaytowas
'SC 1 NOBTOPAETCA BbILWEONMCAHHbIA NPOLEecC ONTUMMU-
3aumun. lNocne Toro Kak Bce [IC npumyT yyactne B
onTMmmM3aumu, Bbibupaetca cnepytowasa TIC M 3aHOBO
NOBTOPAETCA BbILEOMNUCAHHbIN MPOLLECC ONTUMMU3ALMK.
Mocne Toro Kak Bce TIC npumyT yyactme B ONTUMM3a-
UMK, BbIMUCNAETCA HOBOE 3HauyeHWe Lenesoit OyHKLMK
WUwon- ECNM BbINONHAETCA YyCNOBUE
n,,-"u,, <e, (15)
TOr4a HOBOEe 3HAyeHWe LeneBon QyHKLMM CTAaHOBMUTCA
NUCXOOHbIM:
HMCX = I/I
W BbILEONMCAHHbIMA Npouecc oNTUMM3aLMM NOBTOPAETCA
3aHOBO. 34ecb € - MaNoe MNONOXKUTENbHOE YUCA0 U
BblIOMpPAETCA IKCNEPUMEHTANbHbIM NyTem. Takum obpa-
30M, AOCTUraeTcA nocTeneHHoe ybbiBaHWe 3HayeHuA
ueneson ¢yHKuuM W. OaHHbIA 3Tan anroputma byaer
BbINMOJIHATLCA A0 TeX Mop, NMOKa He HapyLIMTCA yCaoBue
(15), T.e. Korga naaH nepecTaHeT yayywaTbes.
Mocne 3aBepleHMA paboTbl JAHHOIO 3Tana BbINOA-
HAETCA Npeablaylnin 3Tan. BblunmcnseTcs KOHeYHoe 3Ha-

KOH

YeHMe CpefHero KBafPAaTUMECKOrO OTKNOHEHWA Oyoyj
molHocTel j-on TIC oT ee cpeaHelt mouiHocTU. Ecaum
BbIMONHAETCA YCAOBUE

O-KOHj < O-ucxjtjejl
TOraa NNaBHOCTb BbipaboTkM Ha TIC yaydlimnacs.

3. BAK/TIOMEHUE

Takum obpa3om, NpessIorKeHHbIN B CTaTbe anropuTm
bopmuMpyeT oNTUMabHbIM CYTOUHBIN PEXKMM IHEprocuc-
Tembl [py3unn. Pexxnm onTMmaneH no KpUTEPUIO MUHU-
MMu3aumMm pacxoga Tonamea Ha TIC. PaspaboTaHHbI
aNropuT™M peanu3oBaH B KOMMOHEHTE BbIYUC/IEHUN
9KCMepTHOM CUCTEMBI, MOCTPOEHHOW ANA ynpaBneHuA
pexumamm aHeprocuctemol Fpysunu.
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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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PA3PABOTKA MOAENU NOMNMCTUYECKOW CUCTEMbI «3KOTOMTMYECKAA BESONACHOCTb
ABTOMOBWNA - CBOANCTBA OW3ENBbHOIO TON/IUBA»
Nocebupze Ax.C., Abpamuwsunum I.C., Anakugse T.M., 3ypabuwsuau J1.A., Onacamupse H.H.
TpaHCNoOPTHbLIN AenapTaMeHT, FPY3NHCKWIA TeXHUYecKuiA yrusepcuTeT, Ipysua, 0175, Téunucnk, yi. Kocrasa, 77
Pe3tome: Ha ocHOBe pe3y/sbTaToOB CYLLECTBYHOLLUX UCCCNEA0BaHMI YCTaHOBAEHbI KOHLENTYaibHble 3aBUCMMOCTHU
MeXAY KONMYEeCTBOM BbIXOMHbIX BPEeAHbLIX NPOAYKTOB AM3ENbHbIX ABUTaTeNel U TaKMMM NOKA3ATENAMU SU3ENbHOTO
TOMN/MBaA KaK GPaKLMOHHbIW COCTaB, LLeTaHOBOE YMCNO, BA3KOCTb, MNIOTHOCTb, KOKCYEMOCTb, KUCIOTHOCTb, COAEPKAHNE
cepbl M daKTUyeckux cmon wu ap. MoATBEep)KAEHO 3HauuTeNbHOEe BAMSHME OCHOBHbLIX MOKasaTenen Tonauea
(TemnepaTypbl, cooTBeTCTBYOWMX UcnapeHuto 50, 90 n 96%, LeTaHOBOE YMCAO U ApP.) Ha YKa3aHHbI 3KONOTNYECKUI
noKasaTtesb aBTomobunsa. C y4eTom BbIABAEHHbIX 3aKOHOMEPHOCTEW pa3paboTaHa MoAenb JOrMCTUYECKON CUCTEMBI

CBA3K MOKa3aTens 3Ko/orMyeckon 6esonacHocTM aBToMobuns m CBOMCTB An3enbHOro Tonanea, pernameHTnpoBaHmne

BeTMYNH KOMMOHEHTOB KOTOPbIX obecneunt COXpaHeHune 3an1aHNpPOBaHHOIO YPOBHA 3KOZIOTMYHOCTU aBTOMO6VU1ﬂ, a

TaKXe AaCT BO3MOXXHOCTb BblAB1E€HNA I'IyTEl‘;1 M MeTo40B ee nosbleHnA.
KoroueBsle citoBa: skonormyeckas 6e3onacHocTb aBTOMObOMANSA; NOKasaTenu AN3enbHOro Tonsnea,; 10rMcTnyecKan

cncrema.
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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.

YK 664.71

3KCNEPUMEHTAZIBHOE WU3YYEHUE BOﬂ,Oy,CI,EP)-KVlBAlOI.I.I,EVl CMOCOBHOCTU MLUEHUYHOMN

MYKHA

Caparawsunn 3.3.

[JenapTameHT MalLMHOCTPOEHMA, [PY3UHCKNIA TeXHUYECKNI yHuBepcuTeT, Mpysua, 0175, Téunucwy, yi. Kocrasa, 77
Pestome: [na nNWeHUYHOM MYKM xneboneKkapHble [OCTOMHCTBA B 3HAYMTENIbHOM CTEMEHW onpeaenstoTcs

KauyecTBOM Kpaxmasia, B 4YaCTHOCTWU, CMOCOBHOCTBIO MyKM cBA3bIBaTb BoAy. Lenbio paboTtbl ABNAANOCL M3yvyeHWe

BOJAOYAEPKMBAIOLLENM CMOCOOHOCTM Kpaxmasa MU KNelKoBuHbI. PesynbTaTbl CCne0BaHUI MOKa3bIBAOT, YTO B Cay4vae

CUNBHOW MYKM BOAOYAEPKMBAOLLAsA CNOCOBHOCTb OnpenenaeTcs 3Heprueint CBA3W BOAbl KEMKOBUHOM, a B C/ydae

cnaboi MyKuM - 3Heprvein cBA3M BOAbl Kpaxmanom. BbiBeseHa amnupuyeckas ¢dopmyaa, KOTOpas NOKasblBaeT

3aBUCMMOCTb TMIPOCKOMUYECKUX CBOMCTB xneba OT 0COBEHHOCTEN KPaxmana W KNeMKOBUHbI MYKU. YCTaHOB/IEHO, YTO

CcoOpbuUMOHHbIE CBOMCTBA Kpaxmasna M KAEMKOBMHbI MMEIOT Onpeaensiollee 3HavyeHwe A8 BOAOYAEPKMBAOLWLEN

CNocobHOCTN MYKM U KayecTBa xneba.

KirroueBsle ciIoBa: Kpaxman; KnelikoBuHa; 6enku; BOAOYAEPKMNBatoLLaA CNOCOBHOCTb; COPOLMOHHbIE CBOMCTBA.

d9dmbgarols ms@owo 17.06.09
domgdaeos sbsdgdwse 20.07.09
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bogmog®mgdgdolomgol. gl mogobygsmo  Fysmo
>080@ o A5dmoyms  3OmEYJGowsb  gogobgols
30mi3gbdo.  3OmEY]Eol  gagboemmdsTo  dymezo
Vyeol oo Gomgbmds ©sgegdodgdymmos  Jlm-
gogol bHHgdH Mol bogdEgm dorgbomsb, [yoar-
50l gogdodgdom ©o gagBOmbEs@oggdo  do-
@gdom. JoAsGozoygmo  Fyomo g0 FhooOmEss
535800 gd o ogngdols s dmenolss®owgdols
00bgdls o mEns@Pa  xyYRJOMSb.  gyogobgol
30m3gbdo gb Fyomo @obyd aodsdbgddo o@
dmbsfomgmdl.  spbm®dgogmo  desangdoli  bgysg-
@ gbom sEa0mo 53l dolbo mgolgdgdol (33eroeg-
ol 0b@gds bggodomo dsbs, Jzodgds ®@-
nJaols  Jo@@osgy®o  [bgge, o@gmgds  ggmdo

bomdm@ggoemdobs ©s Eogmgdd@oggmo gl
gomdols dbodgbganmdgdo.

33990l bmyoghmo 3OmEy]dol aogobgols 3@m-
3abol dgb{ogenol dobbom ho@otigdya ofbs gJb-
39008963900  goggobogdo  3bgdols s bo@gbols

bod3bg. o@bodbyemo  3GmEyg]gdopsb  Fyeols
3odmygobgols  Yglobfogemsw  ao8mygbgdaee  0]bs
Jom®odg@dogeo dgmmeo. sdobomgols 3Gmwey-
Aol 60dgdgol Fyemol Lbgswolbbgs d9diggemdom
390653000 @S 353300090M©0m om0 3YNG0

Lomom@ggoomdols 3geoegdsls 100C-§Q06 -30°C -
3y H9I3HoH YOI 0bGHghgom do.

bo@omgdymo gJu3g®M0dgb@gdols dgogagdo {om-
doagboamos 1o s g2 bob-bg. godmyobymo
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3530, 9939 gdoms dgbFogmom ©os3s5bmbdo,
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smgdgmo AVggGgom0 oJgl. odolmsb, Go3 9RG®
dgBos 3OmEyddob bodyddo Tyaol dgdiEggemds,
doo  PROm  dswomos  Jgodo  Lomdm@ggsmdols
30499®0 db0dgbgermds.
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bob. 2. goggoboygdo 3bgdol bomdzol ggm@o
Lomdm@ggoemdols ©s3mjopgdgmgds §gd3gasggosdy,
Fygmol Ubgspslbgs dgd3ggermdol 306Hmdgddo:
1-5,6%; 2-17,4%; 3-22.4%; 4-26,1%; 5-30,4%; 6-35,5%

Nel (475), 2010

3. @sligghs

@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-
begboe  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
3KCNEPUMEHTANIbHOE U3YYEHUE NMPOLECCA BbIMOPAXWUBAHUA BOAbl U3 HEKOTOPDbIX
NMULLEBbIX NPOAYKTOB
Merpenungse T.U., Capgarawsunu 3.3., lN'yrynawsunun I.J1.
[JenapTameHT MalLMHOCTPOEHMA, [PY3UHCKUIA TeXHUYECKNI yHuBepcuTeT, Ipysua, 0175, Téunucwy, yi. Kocrasa, 77
Pe3tome: T[pouecc 3amoparKmBaHWA OMONOTMYECKMX CUCTEM OTAMYAeTCA OT Mpouecca 3aMOoparkUBaHWA
dusnyeckmx pacteopos. ITo 06bACHAETCA TeM, YTO B HMONOIMYECKUX OpraHM3mMax B MpoLecce 3amopaxkmBaHUA Bce
ewe npoTekaloT 6uonorumyeckne npoueccbl. Mo3TOMy Hapady € MpoLLEeccamu, NPOUCXOAALMMU B GUUYECKUX
pacTBopax, AONOSHUTENIbHO UMEET MECTO PaspyLLEeHUe CTPYKTYpPbl TKAHeN U TOPMOKEeHME BUONOTMYECKMX NPOLLECCOB.
C uenbld M3y4YeHUA MpoLlecca 3aMOPAXKMBAHUA HEKOTOPbIX MULLEBLIX NPOAYKTOB 6blAM MpoBeAeHbl 3Kcne-
pPUMEHTaNbHbIE UCCNEAOBAHUA Ha KaBKa3CKylo 6GapaHUHy W ArHATUMHY. Pe3ynbTaTbl NpoBeAEeHHbIX UcCnenoBaHWUi
MOKa3bIBaloT, YTO B NpOLECCe 3aMOpPaKMBaAHMA YKa3aHHbIX NPOAYKTOB KONNMYECTBO BbIMOPOXKEHHOW BOAbI 3aBUCUT He
OT NPOAO/MKUTENBHOCTU 3aMOPAXKMBAHUA, @ OT KOHEYHOM TeMnepaTypbl NpoAyKTa. Py BbICOKOM coAepKaHUn BoApbl
M3MeHeHWe yAenbHOW TeNN0eMKOCTU MACa MMEeeT XapaKTepHbI MUK, @ NPU HU3KOM COAEP’KaHMN BOAbl U3MEHeHue
HOCUT MPaKTUYECKM AMHElHbIM xapakTep. Mpu Temnepatype -30°C cBOGOAHaA BOAA NPAKTUUECKW MONHOCTbIO
BbIMOPOXKEHa, 04HAKO B HEM TaK¥Ke MOJIHOCTbIO COXPaHEHA rMAapaTaLMoHHas BoAa.
KirroueBsie cioBa: 61onormyeckas cuctema; NPoLECcC 3amMOpPaXKkMBaHUA; CTPYKTYPHbIE U3MEHEHWSA; TOPMOXKEHME;
BbIMOpPakMBaHMe.

gderbigarols modowo 25.03.09
domgdaaos sbodydose 08.07.09
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ONTUMM3ALMA NPOLECCA ®OPMUPOBAHUA OTBEPCTU MANIOTO OUAMETPA U 5OJ1bLLOWA
rNYBUHbI B MOHOKPUCTANIIAX BOJIb&@PAMA METOA0OM 3/IEKTPOUCKPOBOI NPOLLUBKU

M. H. Amupupgse

JenapTameHT MalMHOCTPOEHUS, PY3NHCKNI TEXHUYECKUI yHuBepcuTeT, Mpy3us, 0175, Téunucwk, yn. Koctasa 77

E-mail: m.amiridze@mail.ru

Pestome: Llenbto gaHHOM paboTbl Gbina paspaboTka

TEXHO/MIOTMYECKOro npouecca Mo/sydYeHUa  OTBepCTUiA
Manoro avametpa M 60nbwoN rNybuHbI B AeTanax w3
MOHOKpUcTannos Boibdpama. Mpu nccneaosaHum oaHoM
M3 OCHOBHbIX 33434 AaHHOM paboTbl 6blNO MOCTpoeHME
MaTeMaTM4yeckon Moaenn obbeKkTa C NOMOLLBIO MAaHK-
poBaHuA aKcnepumeHTa. Ha ocHoBe NpoBeaeHHbIX Uccae-
[0BaHMWI YCTAHOB/IEHO, YTO HanbosibLLee NONOKUTENbHOE
BMAHME HA [NybMHY MpPOLWMBAEMOrO OTBEPCTUA MU
NPoOu3BOANTENIBHOCTb 06PabOTKM MMEIOT YacToTa Kose-
6aHuin aneKkTpoaa, Janee CAeaytoT YacToTa MMMY/IbCOB U
noZaya aneKkTpoaa.

KnioueBble cnoBa: oteepctue; GoOpMUpPOBaHUE, MO-
HOKPWUCTaN; 3N1EKTPOUCKPOBaa MNPOLIMBKA; MaTemaTtu-

4yeCKaAa moaenb.

1. BBEAEHUE

PasBuTMe psga oTpacnelrt NPOMbIWIEHHOCTU (3/1eK-
TPOTEXHMUYECKOM, 3NEKTPOHHOM, PaKeTHO-KOCMMUYECKOM,
aTOMHOM 3HEepreTMKM W Ap.) CBA3AHO C CO3JaHMEM
3HEeproycTtaHoBOK 1 NpubopoB ¢ paboyeit TemnepaTtypoi
00 3270 K, uTo BbI3biBaeT HEO6XOAUMOCTb MCNO/b30BaTb
B KauyecTBe KOHCTPYKLMOHHbIX MaTePUANoB TyronnaBkue
MeTa /bl U CMIaBbl HAa OCHOBe BOJIbdpamMa, MoNnbaeHa,
HWObMA, TaHTaNa, BaHaUA.

YHMKanbHble GU3NYECKME CBOMCTBA MOHOKPUCTANIO0B
TYronsaBkMx MeTannoB, pa3paboTKa M OCBOEHME Mpo-
MbILNEHHbIX CNOCOBOB NO/MYYEHUS 3arOTOBOK M3 HMUX,
06YyCNIOBUAM LWIMPOKOE MPUMEHEHME Ha3BaHHbIX MaTe-
puanoB ANA YyKasaHHbIX BbllWe Uenen. XapakTepHbiMu
AeTaNAMM ABNAIOTCA aHOAbl U KaToAbl MCTOYHWUKOB TOKa,
HarpesaTe/IM BaKYYMHbIX NeYel, BbIXJIOMHble conna wu
AEeTann  aKTMBHOW 30Hbl PEaKTOpOB, MOHOKpUCTan-
NIMYecKkne NonaTkM napoBbix TypbWH, a TaKke aHano-
TMYHbIE UM JeTanu, K TOYHOCTM 0bpaboTkM M KavecTsy
NOBEPXHOCTU  KOTOPbIX MPEeAbABAAT MOBbIWEHHbIE
TpebosaHusa [2, 3].

B 7O Xe BpeMA 0CBOEHME HOBbIX MOHOKPUCTANINYECKMNX

KOHCTPYKUMOHHbBIX MaTepnasioB JIMMUTUPYETCA pPALOM

NPUYUH, OAHOIZ M3  KOTOPbIX ABNAETCA  CNOXHOCTb

06paboTKM 3TUX MaTepuasoB pesaHuem, KoTopoe B
BONbLUMHCTBE C/IY4aeB M3BECTHO, Kak Haubosee npous-
BOAMTE/IbHbINA cnocob pasmepHoit 06pabotkm [1]. B Takux
cnyyanx 3OPEKTMBHO WCMONb30BaTb  3EKTPO-GUINKO-
XMMMYecKne MeToapl pasmepHoit 06paboTku, Npomseo-
OVUTENIbHOCTb  KOTOPbIX MPaKTUYECKM He 3aBUCUT  OT
TBEPAOCTM M BA3KOCTM obpabaTbiBaeMoro matepuana. K
NPEMMYLLECTBAM 3TUX METOLOB pPa3MepHol 06paboTKu
cnepyet OTHECTM M BO3MOXKHOCTb OCYLLEeCTBAeHMA obpa-
60TKM 6€3 CMNOBOro BO3AEWCTBUSA Ha 3arOTOBKY, BO3MOMK-
HOCTb KOMWPOBAHMA WMHCTPYMEHTa C/OXHON OpMbl,
NEerkocTb aBTOMaTM3aumMmM npouecca 06paboTKM, BO3MOMK-

HOCTb MHOTOCTaHOYHOro 06C/'Iy)KMBaHl/IFI nap.

2. OCHOBHAAYACTb

Lenbto aaHHoW paboTbl 6blia pa3paboTka TeXHO/O-
rMYecKkoro npouecca noay4YeHUA OTBEPCTUI Manoro
AvameTpa u 6onblwon rybunbl (//d =20+40) B pge-
TaNAX U3 MOHOKPUCTANNO0B Bo/ibdppama.

Mpu uUccnegoBaHWKM  CAIOXKHOIO  npouecca, Ha
KOTOpbIN BO34eNcTBYeT 6onbwoe 4Yncio ¢akTopos,
06blY4HO HEM3BECTHO, KaKue W3 HUX ABAAIOTCA AOMM-
Hupylowmnmn. CreneHb BAMAHUA (AKTOPOB BecbMa
pPas3/iMyHa U Wb HEBO/bLLIOE YNCNO M3 HUX OKasbiBaeT
Cyw,ecTBeHHoe BAusAHMe. M03TOMy OAHOM U3 OCHOBHbIX
3a4a4 AaHHoOW paboTbl 6biN0 NOCTpoeHMe MmaTema-
TUYEeCKol mogenn ob6bekTa C MOMOLLbIO NAaHUPOBaHMUA
3KCNepuMeHTa.

B Npon3BOACTBEHHbIX YC/IOBUAX YAaCTO HEb3A 3KCMe-
PUMEHTANbHO ONpeAenuTb paLuoHabHble ycioBusa o6-
paboTKM HOBbIX MaTEPMANoOB A0 MX 3aMycka B MPOM3-
BoAcTBO. Mexay Tem, GbiBaeT HeobxoaMmo 3apaHee,
XxoTA 6bl B nMepBoM NpuBAUNKEHWU, OUEHUTb UAM pac-
CYMTaTb pauUMOHaNbHble YC/OBUA U Bpemsa 06paboTKu
neTanel, KoTopble A0/IXKHbI ObITb U3rOTOB/IEHbI U3 HOBbIX
maTtepuanoB. Tpebyemble nNpUBAUNKEHHbIE AaHHblE O
paLMOHanbHbIX YC0BUAX 06paboTKM HOBbIX MaTepManos

MOoryT 6bITb onpeaeneHbl nytem CpaBHMTeanOﬁ OLLeHKU

%
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no MMmelWwUMcsa AaHHbIM 06 obpabaTbiBaeMocTu paHee
MUCCNeAO0BaHHbIX MATepUanoB, a TaKKe pPacyeTHbIM
nytem.

[aHHble no obpabaTbiBaemMoCTM pe3aHnem BOJ/bo-
pama B MOAU- U MOHOKPWUCTA/IMYECKOM COCTOSHUAX
HeMHorouncieHHbl. OCHOBHble TPYAHOCTM Npu 0b6paboT-
Ke pesaHuem BoO/sbdpama, OYEBWAHO, 3aKOYAIOTCA B
BbICOKOM MHTEHCMBHOCTU WM3HOCA PENXYLLEr0 WHCTPY-
MeHTa 1 fedeKTax NOBEPXHOCTHOIO CNOS B BUAE CKO/IOB
W TPELLMH.

MeToapl 06paboTKM OTBEPCTUA ManbiX pPasMepos
MHOroobpasHbl. B 3aBMCMMOCTM OT CBOMCTB MaTtepuana
netanen, Gopmbl U pPasmepoB OTBEPCTUN MPUMEHAIOT
pasfnyHble  MexaHuYyeckue, 3NeKTpodusnyeckme U
3N1EKTPOXMMUYECKME METOAbI UX NonydyeHus. Hanpumep,
B AEeTanAx M3 maTepuanos, noajgatowmxcs obpaboTke
pe3aHMeM CTa/fibHbIM W TBEPAOCMNAABHbIM MHCTPYMEH-
TOM, NPOV3BOAMUTCA CBEPNIEHWE, 3€HKEPOBaHWE, pa3Bep-
TbiBaHMe M ap. MNosydyeHne OTBEPCTMIA B 3aroTOBKax M3
MaTepuasoB C BbICOKOM TBEPAOCTbIO WM XPYMKOCTbO
(Hanp., cTekNo, KepammKa, CUHTETUYECKME KAaMHM) Mpo-
M3BOAMTCA a/IMA3HbIM CBEP/IEHUEM.

MHOro4YncNeHHble 31eKTPOPUIUYECKME N ITEKTPOXU-
MUYEeCKMe meToabl 06paboTKM MaTepuanoB 3HaYUTENb-
HO PAaCLIMPUAN TEXHOIOTUYECKME BO3MOMKHOCTM MPOU3-
BOACTBaA.

OCHOBHble NPEVMYLLECTBA 3N1EKTPOPU3UYECKMX METO-
£0B 06paboTKM MaTepuasos: HE3aBUCUMOCTb NPOU3BOAN-
Te/IbHOCTM npouecca 06paboTKM OT TBEPAOCTU U BA3KOCTU
06pabaTtbiBaeMoro matepuana, BO3MOMKHOCTb KOMMPOBA-
HWA MHCTPYMEHTA CNOXKHON GOPMbI NO BCEN MOBEPXHOCTU
3aroTOBKM MpW MPOCTOM MNOCTYNaTe/IbHOM  ABUMKEHUN
MHCTPYMEHTa, BO3MOMHOCTb 06paboTkm 6e3 cunosoro
BO3JENCTBMA Ha 3aroToBKYy, JIErKOCTb aBTOMaTM3auuu
npotuecca 06paboTKu.

[Nna nonyyeHus OTBEPCTUA ManbiX pPasmMepoB Mo
06beMy UCNONb30BaHWA B MPOM3BOACTBE Ha MNEPBOM
MecTe nocsie MexobpaboTKM Haxo4UTCA SNEKTPOUCKPOBan
obpaboTKa.

Mpoun3BoANTENIbHOCTb  3/1IEKTPOUCKPOBOM 06paboTKM
3aBMCUT OT Bonbluoro KosmuyectBa ¢dakTopos. Tak, cor-
NACHO MpPaKTWKe, NPOM3BOAUTENILHOCTb 3aBUCUT OT Yac-
TOTbl, A/IUTENBHOCTU, SHEPTUN U HANPAMXKEHWUA UMMYIbCOB,
noZaun aNeKTpoaoB M Ap. B Kayectse npumepa Ha puc. 1
npeacTasaeH rpaduk NPon3BoAMTENbHOCTU 06PaboTKM OT
peXKMmoB 06paboTKM 3aroTOBKM M3 MOHOKapbuaa Bosbd-
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pama Bo/sibdpamoBbiM 31eKTpogom BA-1A4 amnameTpom
0,1 mm B BogAHOM cpeae.

PeweHune 3a4a4n, cBA3AHHOM C BbIBOPOM ONTUMaNb-
HbIX NAapamMeTPOB NpoLLecca 3/1eKTPOUCKPOBOI 06paboT-
KM MOHOKapbuaa Bosbdpama, OCyLWeCcTBAANOCL C NpU-
MEHEHMEM MNJaHUPOBaAHMA 3KcnepumeHTa. Kputepui
ONTUMaNbHOCTU — r1ybMHa NPOLWMBAEMOro OTBEPCTUA

I, mm, (y;) vn npoussogutenbHocTb 06paboTkn Q,

M /M ()

YunTbIBaNOCh BAUAHME CAeayolmnX GaKTopos:
X1 - YaCTOTa CeA0BaHUA nmnynbca, Ky,

X, - YacToTa KonebaHua anektpoaa, u;

X3 - NOAAYa 3/1eKTpoaa, MM/MUH.

Hpouss.
1 mun.

180

160
140
120
100
80
60

40

20

10 30 50 70 99  Tacmoma, xly
. A
5 15 25 70 45
T V
30 35 40 45 50

Puc. 1. U3meHeHMe Npon3BOAUTENBHOCTU
B 3aBUCUMOCTM OT BbIBPaHHBIX peXXMMoB 06paboTku:
1 —uyacroTa, Kly; 2 — pabounii Tok, A;
3 - cpepHee pabouee HanpsxeHue, V

Ona oueHKM BAMAHUA aKTOPOB 6bl1 NPUMEHEH
o v 3-1

OPO6HbIN GAKTOPHLIM 3KCNepumeHT Tuna 27 . YcaoBsus
NPOBeAEHUA IKCMEePUMEHTA, MaTpULa NAAHMPOBAHUA U
pe3ynbTaTbl NPeAcTaBAeHbl B Tabauue.

B pesynbTate 06paboTKM MNOAYYEHHbIX AaHHbIX
paccyMTaHO ypaBHeHMWe, cBA3blBatowwee rybuHy npoLm-
Baemoro otesepctua [ 1 nponssoamTesbHOCTL 06paboT-

KM € GaKTOpaMM Xy, X, U X3:

y1=2,45+0,15X1+0,30X2+O,10X3, (1)
¥,=0,00132+0,00008x,+0,00022x,+0,00002x;. (2)

2
. zr-l 3
MpoussoanTenbHOCTb 06paboTkM O = —— MM /MUH,
t

roe r=0,05 mm. Bpems 0bpaboTku t;=15 MuH, t,=12 MuH,
t3=14MuH, t,=16 MUH.
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TO/IbKO OAHa W3 MEePeMEeHHbIX, YUCNO OMbITOB 3Ha4yu-
Matpuua n1aHMpoBaHMA 1 pesybTaTbl IKCNepUMEHTa TenbHo 6onbuwe. Ha ocHOBe MpoBeAeHHbIX Mccaeno-

BaHMIN, a TaKXKe C y4yeTOM pe3y/bTaToB ONTMMU3ALUK

X1 | X2 X3 Y1 y2 0bpaboTaHbl MUKpOOTBEPCTUA @O,fo’:l MM U AJIMHOMN
OCHOBHoI1 . .
55 | 500 | 9,25 [=2,7 MM B OMbITHOM NapTMU AeTanen, Kotopasa 3aTem
YpoBeH® npoLuaa COOTBETCTBYHOLINIA KOHTPO/Jb Ha KayecTBo MU
UHtepBan
11| 300 | 1,25 NPOU3BOACTBEHHbIE UCMbITaHUA.
BapbupoOBaHUA
HikHmi 44 | 200 | 8,0 §
YypOBeHb ! 3. 3AK/TIOMEHUE §§
BepxHwii PaspaboTaHa maTemaTuyeckasa modenb AN ONTUMM- 2%
YypOBeHb 66 | 800 | 10,5 3aLMN OCHOBHbIX TEXHO/IOMYECKUX MapamMeTpoB npoLec- %2
OnbIThI: Ca 3/1eKTPOUCKPOBOM 06paboTKM MNPUMEHUTENBHO K
1 + + + 3,0 | 0,0015 pabounm napameTpam cTaHka mog. 043MN-10M.
2 - + - 2,5 | 0,0012 YCTaHOBNEHO, YTO Haubonbluee BAUAHWE Ha TFNy6UHY
3 + - - 2,2 | 0,0014 0bpabaTbiBaEMOro OTBEPCTUA W NPOU3BOAUTENLHOCTb
4 - - + 2,1 | 0,0016 06paboTKM OKasbiBaeT YacToTa KosebaHWil aneKTpoaa,

4acCToTa chegoBsaHUA MnynbCa U NoAaya 3NeKTpoaa.

CTaTUCTUYECKUI  aHANM3  HaNAEHHbIX YypaBHEHUN

NOKa3a/, YTo OHM afeKBaTHbI. JNINTEPATYPA

W3 aHanusa ypasHeHwit (1) v (2) BuaHO, YTo Han- 1. ToBaskHAHCKMI J1. /1. U Ap. VHTerpupoBaHue TeXHO-
60nblUee NONOKUTENbHOE BAUAHME HA FYOUHY NpoLun- NOTUN YCKOPEHHOro NPOTOTUMNUPOBAHUA U U3TOTOB-
BaeMoro oteepctua [/ 1 npoussoamuTesIbHOCTb 06paboT- neHua. Xapbkos: Mogenb BceneHHol, 2005 - 224 c.

KM Q “MmeloT yactota KonebaHuil anekTpoma X, danee 2. TEXHONOrMM B NPOM3BOACTBE 3N1EKTPOHUKU. COOPHUK

cnepyet YactoTa CnefoBaHMA MMMYAbCOB X; M Nojava ctateit cneumanuctos 3CT, onybAMKOBaHHbIX UMW B
3N1EeKTPOAA X3. oduumanbHbix n3ganmax. Yacto I. 000. M.: MaiikAnN-
MnaHnpoBaHMe 3KcnepMmeHTa NO3BOJINAO NONYYUTb npuHT, 2005 - 400 c.

ypaBHeHue ¢ 3-mA nepeMeHHbIMKU Ha ocHoBe 12 onbIToB 3. CemeHos [1. B. TexHosOrMM B MPOU3BOACTBE 3/1€EK-
(c yyeTom 3-KpaTHOro MOBTOPEHUA OMbITa B KaxKAOW TpoHMKM. CnpaBoyHuK. Yactb Il. M.: OO0 dneKTpoH-
TOYyKe aKTOpHOro npocTpaHcTea). [Ons  obblyHOro cepsuctexHonoruma, 2007. — 566 c.

meToaa UCMbITaHUN, Koraa ogHOBpPEMEHHO U3MEHAETCA

353 6219
IRIJFIBA(M653IAV3IRIGO 35383MROL 3INMRKN0) IMEM3AHNB IR IA() 3R BAHS3INL
653b5RF(0 3C0®I RNS3IBMN0) RIS 6563HIBISOL BM®H3NHIdOL 3HIGILOL

M3B030DOG0S
d. sdo®ody

356065003 gbgdemmdol ©g3oMmFo896@0, Lodstmggemml Ggdbogy®o gboggmbodg@o, LoJs@mggenm, 0175,
mdogolo, gobEogsl 77

9b09dg: Im3gdygeos gm@a@sdol dnbm@obRsmdo 33009 @osdgB®ol w@ds bobgMg@gdol Bm®-
dodgdols Bgdbmamaoy®o 3GmEglols dgdydeggds. ggerggol dodomswo sdm@Esbs ogm 3GmEgbols domy-
353037900 Jmpgmols sa90s 9Jl3gMm0dgb@Gol 3gmsbo®gdols dgmmeoals asdmygbgdom. hos@odgdygmo gJl3g-
®0dgbRgool Loxgydgganby opagboamos, @m3 bobg®g@ol gobdmenols Lom@dgls s wodydeggdols 3G M-

113



LIBGS6LIMGESM,
8563565018306

114

Nel (475), 2010 LBI-b 9 (M3Id(0) — TRANSACTIONS OF TUG - TPYAbI ITY

3abol Foddomdasby doflodomam bgasgagbols sbpgbl geng]@®meol @bggol Lobdody, d9dwge 08-
39 lols bobdodg s gangd@®mwols dofmwgds.

boggsbdm Lodyggdo: bobg@mgdo; Rm®Io@gos; dmbmg@ob@omo; gangdB®mbsdg@ay gengmdo godkmags;
domgdo@ogydo dgmmeo.

UDC 621.9

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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domgdaeos sbsdgdwswe 28.09.09
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OBPA3bl OKPYXXHOCTU B OPTOTOHA/IbHO-UHBO/TIOLLMOHHOM KBALPATUYHOM

romosnormnum
H.l. Abynagze, M.A. Yenua3ze, T.4. LLykakugse

[enapTaMeHT HKeHePHOMN rpadUKm U TEXHUYECKON MexaHUKK, TPY3UHCKUIN TeEXHUYECKNI yHuBepcuTeT, Mpysus, 0175,

Téunucu, yn. Kocrasa 77
E-mail: gdchelidze@gmail.com

Pestome: OnpegeneHbl W UccnefoBaHbl 06pasbl
OKPYYXHOCTM B OPTOrOHaNbHO — WHBOIOLMOHHOW KBad-
PaTUYHON FOMONOTUMN N X YPaBHEHUSA B 3aBUCMMOCTU OT
pacnonoXeHna LUeHTpa npeobpasyemoii OKpPYKHOCTU
OTHOCUTE/IbHO GYHAAMEHTA/IbHOW CUCTEMbI OPTOrOHasb-
HO-MHBOJIIOUMOHHOM KBaAapaTu4yHOl romosiornn. Cpeau
nosyyeHHblXx 06pPa3OB OKasa/lUCb W3BECTHble, AABHO
M3y4eHHble KpMBble: NpsAMan Kanna, umMcconaa [nokneca,
odrypmaa U OKPYKHOCTb, KOTOPbIE HECMOTPA Ha OTANYMeE
dopmMbl, nopagKka KpuBoM W crnocoba MOCTpOEHUs,
OMMUCbIBAIOTCA BblBeAEHHbIM B paboTe OoagHWMM ypaBHe-
Huem. OHM, a TaKKe pgpyre obpasbl, NpeacTaBNAIT
YaCTHbIM  CAy4Yadl  WMccnepoBaHHOTO  NpeobpasoBaHus,
KOrga Hayano KoopauHaT ¢yHOAMEHTANbHOM CUCTEMbI
WMHUMAEHTHO NPOM3BO/IbHOM TOYKE Kpyra.

KnioueBble cnoBa: KBagpaTU4HasA rOMOJIOTUS; UHBO-

NOUMA; NIOCKME KpUBbIe; 06pasbl OKPYKHOCTH.

1. BBEAEHUE

OpHMM n3 pasHoobpasHbix cnocobos onpeaeneHuns
KpUBOM ABNAETCA reomeTpuyeckoe npeobpasoBaHue
YK€ U3BECTHOW KPUBOM.

K uuncny reomeTpuyecknx npeobpasoBaHUit OTHO-
CUTCA KBaApaTMYHaA roMoJiorus.

KBaapaTuuHble npeobpasoBaHUA MAOCKOCTU, B TOM
yncne M KBagpaTU4YHaA TOMOJNOIUA, WUCCNefoBaHbl B
paborax [1, 2].

B pabote [5] KBaapaTuyHble npeobpa3oBaHuA
paccmMaTpuBalOTCA He TOJMbKO C TOYKM 3peHua  ux
NPUMEHEHUSA B PELUEHUWN NOKANbHbIX 33434 UHXEHEepPHOM
rpaduKkM, HO U B OBLLEM KOHTEKCTE FeOMETPUYECKOro
MOAENMPOBAHMA NPOCTPAHCTBA.

B pabote [4] uccnenoBaH oAMH U3 c/yyYaeB 06WMX
KPEMOHOBbIX Npeobpa3oBaHUt, KOTOPbIA, C TOYKM
3peHua cnocoboBs 3agaHNA KBaAPaTUYHOIO COOTBETCTBUA
Ha MJIOCKOCTU, ABASETCA YacCTHbIM C/yYaem KBagpa-
TMYHOrO COOTBETCTBMA nepsoro Tvna [1, 2]. B pabote [4]
NpoBeAEeHO CUMHTETUYECKOe WUCCAeL0BaHWEe OPTOroHasb-
HO-UHBOIIOLUMOHHOW KBaApPaTUYHOM FOMONOTMU COBMeE-
WeHHbIX nonei o,=a, (puc. 1). OHa BMoOAHe onpege-
NAeTcs  3afaHuem:

OPTOroHa/bHO- WHBOJIOUMOHHOIO

nyyka npambix T; (a1 ,b1...) =T, (a,,b, . ..) c ueHTpOM B
BbIPOXAEHHYIO TOYKY B KOHWKE [ABOMHbIX TO4YekK;
CNabonHBAPMAHTHOTO MyyKa MPAMbIX C HECOBCTBEHHbIM
ueHTpoM S, (my, n1...) =S, (mMy, N, . ..) NpY ycnoBsum, 4To
obwye npamble nyykoB S; Ty = p1 n S, T, = p, He
ABNAKOTCA COOTBETCTBEHHLIMW B 334aHHbIX ABYX MPOEK-
TUBHOCTSX, M NMapoi COOTBETCTBEHHbIX TOYEK A;—> KB ( A,).
Kaskgaa napa COOTBETCTBEHHbIX TO4YeK, Hanpumep,
A1~ KB ( A,), onpeaenseTcs B pesyabraTe nepecevyeHus
NpAMbIX My = m, nydka [S;” = S,”] € cOOTBETCTBEHHbIMM
npAMbIMUK a; = d, ( a1 L a,) nyuka [T, =T, ] (puc. 1).

/ 1:
AIX% 13
/

L=

1
P2

0
t1:
b

M)

ol
wh
Bl
A\ A
s

Puc. 1. KOHCTPYKTMBHAA cxema 3agaHua
OPTOrOHa/IbHO-MHBOIIOLMOHHOW KBaAPaTUYHOW FOMONOTUN

B obuwem cnyyae, B KaxAoOM KBaApaTUYHOM COOT-
BETCTBMM /II06ON KOHUKE, B TOM YUC/E U OKPYKHOCTU
OAHOro Nons B A4PYrom nosie COOTBETCTBYET KpmBas 4-ro
nopsAgKa, KOTopas B OTAEe/bHbIX Cy4aax pacnagaeTca Ha
KpuBYylo 3-ro nopsaka M NpamMylo WK KpuByk 2-ro
nopsAgKa v gBe coBnajatolime npamole.

OnAa uvccnegyemoro KBagpaTUUYHOINO COOTBETCTBUA
byHAameHTanbHbIMU (P) snemeHTaMu ABAAIOTCA LEHTPbI
nyskos T; =T, , S;” = S,”, a TaKKe coefuHAOWME UX
npamble S;” Ty = p1, S5 T = P, M COOTBETCTBEHHbIE UM
afemeHTbl Apyroro nona t; = t, , Sy = S, u Py =P,. B
paccmaTpMBaeMoM CJlyyae ABe BEPLUUHbI U ABe CTOPOHbI
® TpeyronbHUKOB coBMagatoT. Takum obpasom, @
TPEYro/JibHMKU BbIPOXAAKTCA B Mapy nepeceKatowmxca
B3aMMHO MePRneHAMKYAAPHbIX NPAMbIX, @ KOHUKA 4BOM-

%

é
§
%
z

115



LIBGS6LIMGESM,
8563565018306

116

Nel (475), 2010

HblX TOoYeK — B TouKy. CneposaTenbHo, oAHa Mapa
conpaKeHHbIX Todek S, = S,” coBnagaeT, a ABe napbl
T. =T, u P, = P, ABNA0TCA ABOMHbLIMU, TaK Kak Touke T;
COOTBETCTBYIOT BCE TOUKMU tp, a P, € t, . K ToMy XKe, TouKe
P, cOOTBETCTBYIOT BCE TOUKU P, ,a T, €p, ( puc. 1).

2. OCHOBHAA YACTb

O6pasbl OKPYXHOCTU ONPeaenAtTCs OTHOCUTENbHO
® cucTeMbl OPTOrOHaNbHO-MHBOIOLMOHHON KBaZpaTUy-
HOWM rOMO/IOTMM, KOTOPasA NPUHUMAETCA 3a AEKapTOBYHO
NPAMOYTro/IbHYIO cUCTEMY KoopamHaT xOy. B yacTHocTw,
B 3ToN cucteme @O paBoMHbIe TOYkM T;=P; u T,=P,
ABNAKOTCA Hayasom KoopauHat O, @ npamble $;=S, —
ocblo abcumce x U d npamble t; =p; U t,=p, — OCbtO
OpAMHAT ¥, @ U M V - KOOpAMHATaMM LeHTpa npeob-
pa3yemoin OKpYKHOCTU (puc. 2).

B 3aBucuMmoctM oT Toro, bygetr nn UeHTp npeob-
pa3syeMon OKPYXKHOCTM MHUMAEHTeH cobcTBeHHon @
ABoliHoM Touke T, =P, (puc. 3, a), HaxoaMTbCA Ha OAHOW
M3 B3aMMHO NeprneHgUKYAapHbIX @ NpaAMbIX S, AW ty = p;
(puc. 3 6,8,0,€e), nnn He ByaeT MHUMAEHTEH HU oaHOMY P
anemeHTy (puc. 3 e, x), obpasbl OKpyKHOCTU 6yayT
MMeTb 04HY 13 Gopm, NpeacTaBAEHHbIX HA puc. 3.

—1

i

Puc. 2. CoBmewyeHue ® cuctembl OpTOroOHaNbHO-
WMHBO/IIOLMOHHOM KBAAPAaTUYHOMN FOMONIOTMMU U A,eKApTOBOM
NPAMOYroNbHOW CUCTEMbI KOOPAUHAT

3a ucknYeHnem npeobpasoBaHHOM B KOHTPYEHTHYIO
OKPY!KHOCTb (puc. 3, e), nosiydyeHHble 06pasbl ABAAOTCA
6ecKOHeYHbIMM BETBSIMM, COCTOAWMMM M3 2-X (puc. 3,
8,2) unn 4-x (puc. 3, a,6,0,3#¢) Ayr MOHOTOHHbIX KPUBbIX,
KOTOPbI€ Pacno/ioXKeHbl MeXay KacaTe/lbHbIMW K npe-
06pasyemoit OKpPYKHOCTW, NMPOBEAEHHbIMWU Napanfiesb-
HO @ npamoin t; = p; .

Korga ® aBoiHas Touka T, = P; HAXOAUTCA BHYTpU
Kpyra (puc. 3, a, 6, 0, () , BETBU NosiyyeHHoro obpasa
COCTOAT M3 4-X AYr MOHOTOHHbIX KpWBbIX, KOTOpble B ®
OBOMHON Touke T,=P, 06pasyloT TOYKYy CamomnpuKoc-
HOBEHMA C COBMABLWIMMW KacaTenbHbIMW. IJTa TO4YKa
ABNAETCA PEerynApHOi BepLIMHOW, KOorda KpuBaa CUM-
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MeTpUu4YHa oTHocuTenbHo ® npamoli t, = p, (puc.3, a,0), n
OBOMHON BEpPLUIMHOWN, KOraa paanycbl KPUBM3HbLI Coeam-
HEHHbIX CTOPOH He paBHbI (puc. 3, 6, ).

Boobuie, nonyyeHHan Kpusas CUMMETPUYHA OTHOCK-
TenbHo P-npamont s, (unu t, = p,) Torga u ToNbKo Toraa,
KOrga LeHTp npeobpasyemoit OKpPYKHOCTU MHUMAEHTEH
& npamont s; (nan t; = p4) (puc 3, a, 6, 9).

Korga @ pBoiHas Touka T; = P; MHUMAEHTHA
npeo6pasyemoii OKpYKXHOCTU (puc. 3, 8, 2), NONYYEHHbI
06pa3 coCToUT U3 2-X Ayr MOHOTOHHbIX KpuBbIX. Ecin ®
npAmasa s; MNpPoxoguT 4Yepe3 UeHTp npeobpasyemoi
OKpY)KHOCTU (puc. 3, 8), TO 3T KpuBble 06pasytT
BEPLWMHY OCTpMA - TOYKYy BO3BpaTa 1-ro poga ¢
COBMNaBLWMMM KacaTesibHbIMK, @ ecin @ aBoiHanA TouKa Ty
= P; MIHUMAEHTHa NPOWN3BOJ/IbHOM TOYKe Npeobpasyemol
OKPYKHOCTU (pucC. 3, 2), TO — ABOMHYIO TOYKY — y3en C
KacaTenbHbiMn y =0 My =vx/u.

UckntoveHne coctaBaseT ciyyai, Korga @ agBoiHas
TouyKa T; = Py HUMAEHTHa @ npamoit t, = p;, npoxoaAaLLei
yepes LEeHTp npeobpasyemoit OKpPYyXKHOCTU, U MONyYeEH-
Hbli 06pa3 KOHrpyeHTeH et (puc. 3, e).

OTaenbHble KpWBble HAaNMOMWHAIOT U3BECTHbIE, AABHO
M3y4yeHHble KpUBble, OMpefesieHHble OT/JUYHbIMWU CMo-
cobamun. Ana  naeHTUOUKALMU  MNOAYYEHHbIX KPUBbIX
HeobX04MMO COMOCTaBNEHNE UX TEOMETPUYECKUX CBOMCTB
W YPaBHEHUN.

YpaBHeHMe coCcTaBUM gas cay4vasn, korga ® asowHas
TOYKa (Ha4yaNo KOOPAMHAT) UHLMAEHTHA NPOU3BO/IbLHOW
TOuYKe Kpyra (puc. 2).

PaccmoTpum OKPYMKHOCTb C PaAMyCoOM I U LLEHTPOM
Oy(u, V)

(x=u)’+(y-v)=r (1)
M TOYKY A; MepecevyeHUs KaxKaoW NpsMoOW a; OpTo-
rOHa/IbHO- MHBOJTIOLMOHHOTO My4Ka

y=xtg ¢ (2)
C oKpy*HocTbio (1). Touke npoobpasa A; nocrasseHa B
COOTBETCTBME TOYKa 0bpasa A, KOTOpas WMHUMAEHTHA
COOTBETCTBEHHOM Npsamoit a, L a;nyuka [Ty =T, ]

y=-xctgo . (3)

Toukn A; n A, umeloT obulyo abcumccy, Kotopas
onpenenaeTca peweHMem ypasHeHu (1) u (2)

x1.=[utvigp 6 \/rz +sec’ p— (utg(p -’ )] cos’ ¢ . (4)

YTo e KacaeTca opamHaTbl TOYKKU A, KOoTopas npw
BPaLLEHUM Npsamol g, BoKpyr @ aBonHOMN TOYkM T, = Py
byoetr onucbiBaTb Kpueylo o06pasa npeobpasyemor
OKpYKHOCTM (1), TO AnAa ee onpepeneHus, yuyuTbiBas
ypaBHeHue (3), byaem umetb:

yip=-lu+vtge 6\/r2+secz(p—(utggo—v2)]><
x c053¢7 /sing . (5)
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Puc. 3. O6pasbl OKPY>KHOCTU B OPTOrOHa/IbHO-MHBOJIIOLMOHHOM KBaAPaTUUHOI romMmonorum

YpasHeHua (4) u (5) aBnAOTCA NapameTpUYecknmm
YpaBHeHWAMM 0bpasa OKPYKHOCTU (1) B OPTOroHaAbHO —
WHBO/IIOLUNOHHOM KBagpaTUYHOM FOMOIOMUM.

Nckniouns ¢ u3 ypasHeHwii (4) u (5), nonyunm

x4y 2uly - 2uxy + (U + V- Yy =0. (6)

YpaBHeHue (6) ABNAETCA KAHOHUYECKMM YpPaBHEHMEM
obpasa okpyxHocTM (1) B OpTOroHasbHO — WHBOO-
LUMOHHOM KBagpaTUYHOW TOMONOrMU. ITO ypaBHEHWe
anrebpanyeckoi Kpnsoi 4-ro nopsaka.

C uenblo CONOCTaBNEHUA C WM3BECTHbIMW KPWBbLIMM,
pPaccMoTpUM reOMeTPUYECKME CBOMCTBA OTAE/bHbIX
obpasos.

a) Korga ueHTp npeobpasyemoi OKpPyKHOCTU MHLM-
AeHTeH @ gBonHoM Touke T;=P,(u = 0, v = 0), OKPY*KHOCTb
npeobpasyeTca B KpMBYIO (pucC. 3, @), KOTOpasa MHUMAEH-
THa Bcem @ TOYyKam BTOPOro MNOAA, MMEET LEHTP
CUMMETPUN B Hayase KoopAWHAT U ABE OCU CUMMETPUN
OTHOCUTE/IbHO B3aMMHO NepneHANKYNAPHbIX © NpAMbIX
S, nt, = p,, Kacaetca ¢ ® npamoit s , B © ABOINHON ToUKe
T, = P, B KOTOpOI WUMeeT y3en C COBMNaBLIMMMU
KacatenbHbiMK y = 0 U BKAOYaEeT B ceba HecobCcTBEHHYIO
TOYKYy S,. OTa TO4YKa COOTBETCTBEHHA TOYKam 1, u 1}
nepecevyeHuns npeobpasyemoit okpyxHocTM ¢ O npsamoi
S1, B KOTOPbIX MPOXOAAT aCMMNTOTbI X= r Nosy4eHHOMN

KPVBOM, KOTOPas PacnoNoXKeHa MeXay HUMMU.

B nwutepatype [3] onucaH oauH U3 cnocobos
onpeaeneHuns KpMBoi Kanna. Cxema cnocoba naeHTUYHa
OPTOrOHaNbHO — MHBOJIIOLMOHONM KBagpaTUYHOW romMo-
noruum.

Mo reomeTpmMyecKoMy ONMCaHUIO U cnocoby nocTpo-
eHusa Kpusasa (puc. 3, a) MOEHTMYHA KpuBOW npAmas
Kanna.

NOeHTUYHO 1M ypaBHEHWE KPUBOM, KOTOPOE MOay4uM
noacrtaHoBkon u =0, v =0 B ypaBHeHue (6):

X+ Xy -y’ =0. (7)

YpaBHEHMA U3BECTHbIX KPUBbIX, MPMUBEAEHHbIE B 3TOM
pabote 1 B nntepaType [3] U Ap., SKBUBANEHTHbI.

6) Korga ueHTp npeobpasyemoii OKPYKHOCTU MHLMU-
AeHTeH @ npamoit s;(r>u>0, v=0), BCce reomeTpuyeckune
CBOWCTBA NONy4YeHHOM KpuBon (puc. 3 6) cooTBETCTBYHOT
NPAMOW Kanne, 3a UCKIOYEHNEM CUMMETPUN. ITa Kpu-
BaA CUMMETPMYHA TO/IbKO OTHOCUTENIbHO ® NPAMOA S,.

YpaBHEHME MONYYEHHOM KPUBOW, Ha3BaHHOMN Kocoi
Kannoi, noayymm nopactaHoskow r>u>0, v=0 B ypas-
HeHue (6):

X+ xzy2 - 2uxy2 +( u- rz) y2 =0. (8)

ObnacTb pacnosoXKeHUn NeBoi BETBU X=r—uU MeHblle
npaBom x=r+u.

C yBeniyeHnem u ymeHbLIaeTcs 0b1acTb pacnosoxe-
HWA IeBOV BETBM, PagMyC KPUBU3HbI YacTU J1IEBOI BETBMU,
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Haxo4ALLelics BHe Kpyra, YBe/AMYMBAETCA, TOYKM nepe-
ceyeHus 3TOM BeTBM C Npeobpasyemoilt OKPYKHOCTbIO
npubanxkatoTca K @ npamoli s, 1 B npegene, Korga u =r,
OHMW CAMBAIOTCA M KpuBas 4-ro nopsfka Kocoi Kanmbl
pacnagaetcs Ha Kpuylo 3-ro nopsgka (umccompa
Ounokneca) u npamyto t, = p, (x = 0).

8) Korma npeobpasyemas OKPYXKHOCTb, LLEHTP KO-
TOpOl NHUMAeHTeH @ npamon s, (u = r, v = 0), KacaeTcs
® npamon t,;=p; B @ pBOMHON TOuyke T,=P;, OHa
npeobpasyeTcAs B KPUBYIO, [A/1A KOTOPOM Havano
KOOpPAMHAT ABAAETCA TOYKOW BO3BpaTa MepBOro poaa.
KpvBasa cummeTpuuHa oTHocuTenbHo @ npsamont s, U
NpAMas X = 2 r CIYKUT oA Hee acMMNTOTow (puc. 3, 8).

MonyyeHHass KpuBas MOJIHOCTbIO  COOTBETCTBYET
uucconge [nmokneca, MOCTPOEHHOM OAHUM W3 CMOCO-
608, onucaHHbiMm B pabote [3]. Otpeskn AN n OB, Ha
Jly4ax, NpoBeAEeHHbIX U3 Hayasna KOOPAMHAT 40 nepece-
YyeHUs KpuBoK (Touyka B,) npeobpasyemoit OKpyXKHOCTU
(Touka A1) n acumnToTbI (TOYKa N), paBHbl.

NAEeHTUYHO 1 ypaBHEHUE KPUBOM, KOTOPOE MOAy4UM
nocne NOACTaHOBKK U = r, v =0 B ypaBHeHUe KpuBoli (6).
Mony4yeHHoe ypaBHEeHWEe KpuBoM 4-ro nopsaka pacna-
[AeTca Ha Kpueylo 3-ro NopsAKa, onpeaensiemyto ypas-
HeHnem

X +xy’ -2y =0, (9)

KOTOpoe fABAAETCA YpaBHEHWEM KPUBOW LMcCOUAbI
[unokneca, n npamyto t, = p, (x =0).

2) Korga ® gBoliHas To4yKa MHUMAEHTHa npeobpasy-

emoi OKpysKHOCTH, (r>u >0, v=+r> —u’ ), nonyyeHHas
KpUBana B Hayasne KOOPAMHAT MMEET Y3/10BYHO TOYKY C
KacatenbHbiMn y=0 u y=vx/u. MNocnegHAs nNpoOxoauT
Mpamaa
x=2u cnyxut acumntoton (puc. 3, e. Ha pwucyHKe

yepes UEHTP npeobpasyemoit OKPYKHOCTHU.

BHU3Y, ANA 6OAblUeN HAarNA4AHOCTKM, MeTAA U NojyYyeHue
ToYek A, n M, NoKasaHbl YBE/IMYEHHO).

Mo reomeTprUYECKOMY OMMUCAHUIO NONYYEHHas KpuBan
KpuBOK, HasbiBaemon oduypugoit [3].
MOEHTMYHO M ypaBHEHWe KPMBOM, KOTOPOe MoJ/y4yrMm

noacTaHoBKoM r>u>0,v = \/r2 —u? B ypaBHeHue (6).
MonyyeHHoe ypaBHeEHME KpuBOW 4-ro nopsaka pac-
nagaeTca Ha KpuBylo 3-ro nopagka, onpegensiemyto
ypaBHeHMEM

NAeHTUYHa

X +xy* +2(vx - uy)y =0, (10)
u npamyio t, =p, (x=0).
O6nactb pacnonoxKeHua oduypuabl x=ubr; OHa
nepeceKkaeTca CO CBOEN AeNCTBUTENbHOW acMMNTOTON B
Touke M, (x=2u, y=-2u’/v) u Kacaerca
X=Uu+r B Touke K, (y=-v(r + u)/(r-u)).
Metna odnypunabl KacaeTcs NPAMON x=u-r B Touke K,'

(y=—v(r - u)/(r +u)).

npAmo
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3TV TOYKM NepeceyeHnsa U KacaHua onpeaeneHbl Kak
aHanutnyeckn, no dopmyne (10), Tak nocTpoeHnem -
OHW HenocpeaCcTBEHHO BbITEKAOT M3 PACCMOTPEHUSA
TpeyronbHukos O1:M; u O1,M,, OLK, n OLK , , OL'’K'; 1
OL'K', Ha puc. 3, 2.

BennumHa netan odpuypuapl 3aBUCUT OT MONONKEHUA
& paBOMHOM TOYKM (Hayana KoopauHaTt) Ha npeobpa-
3yemoit OKpYy»KHOCTU. C yBENIMYEHUEM V pa3mepbl NeTan
BO3pacTaloT U B Npeaene, Korga v=r, NeTiaa npespa-
LLAeTCA B OKPYXKHOCTb C LeHTpom x = 0, y=-r . MoacTasus
u=0, v=r B ypaBHeHwue (10), nony4yMm ypaBHEHUE Kpu-
BOM 3-ro nopagKa, KoTopasa pacnafaeTca Ha KPUBYHO 2-To
nopsaka (OKpy*KHoOCTb) U npamyto t, = p, (x=0).

[na NonoXuTenbHbIX 3HAYEHUN X ypaBHeHue oduy-
pugbl (10) onucbiBaeT Kocylo uuccouay, 4To noaTeep-
KAaeTcs nocTpoeHmem: otpesku AN n 0B,, Ki'N' n OK;,
C,'N" v OC, . .. Ha nyyax , NPOBEAEHHbIX U3 Hayana
KOOpAMHAT A0 nepeceyeHus KpuBon (Toukn B, , K>, G, . . )
npeobpasyemoii OKpyKHOCTU (Toukn A; , Ki' G' .. .) n
acumnToTbl (Toukn N, N', N" .. .), paBHbl.

0) Korga ueHTp npeobpasyemol
MHUMAeHTeH ® Npsamo t; = p; U OKPYIKHOCTb NepeceKkaeTt

OKpPYXHOCTH

® npamyto s;, T.e. u=0, r>v>0 (puc. 3, d), Bce reomert-
puyeckmMe CBOWMCTBA MNOJIYYEHHOM KPWBOW, 3a WCKAtO-
YeHNem CMMMETPUKN, COOTBETCTBYIOT NPAMON Kanne. 3Ta
KpuBas CMMMETPUYHA TONIbKO OTHOCUTENbHO @ npAmoi
t;=p, (x=0).

2 2
Mpamble x= A/r~ — v~ cayxat acumntotramm. Kpu-
BaA MepeceKkaeTcs CO CBOMMMU AeNCTBUTENbHBIMM acUM-

My (x=% 1" —v?,
y=—(r’= v’)/2v ) 1 Kacaetcs NpAMbIX X = 6 r B TouKax K; u
K'(x=6r,y=-r"/v).

3T TOYKM onpeaeneHbl aHaNorMYHO NpeablayLliemy

nToTamm B TouYkax M, wu

CNy4yal M3 pPaccMOTpeHus TpeyroabHukos O1,'M;' un
01,'M,", OL'K;' n OL'K;' Ha puc. 3, 0.

YpaBHeHMe Nosy4eHHON KPUBOW, Ha3BAaHHON Hepas-
HOCTOPOHHEN Kannou, nosyynm nogcraHoBkon u =0, r >
v> 0 B ypaBHeHue (6):

X+ Xy 4+ 2uxy’+ (V- ) yP = 0. (11)

O6nacTb pacnosoxeHua BeTBU Kpusoi Hag & nps-

MOM S, X = X Nr? —u? meHbwe HukHel x = = . C
yBeNnYeHnem v BeTBU Kpueok Hag @ npaAmoit s, npub-
nnxkatotca K @ npamon t, = p,, M B npegene, Koraa
V=r, OHWU C/IMBAIOTCA - KpUBasA 4-ro nopszaka HepaBHOC-
TOPOHHENM Kannbl pacnafaeTca Ha KPUBYHO 2-ro nopsaaka
(OKPY3KHOCTb) 1 fBe coBnagatoLme npamble x° = 0.

e) Korma ® pBoliHas Touka Ti=P; WHUMAEHTHA
nepeceyeHnto ® npamon t; = p; U npeobpasyemoi
OKPY)XHOCTW, Kak oueBMAHO M3 puc. 3, e, 0bpas, no-
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NYYEHHbIA OPTOrOHA/IbHO-MHBOOLIMOHHOW KBagpaTUYHOWN
rOMOJIOTMEN, SBAAETCA OKPYXKHOCTbIO, T.K. €ro MOMKHO
PaccMOTPETb M KaK pesynibTaT nepemelleHnsa (nepeHoca)
npeobpasyemoit OKpy»KHocTM Ha A4, = OC = 2 r,
napannensHo ® npamon t, = p,.

YpaBHeHMe OKPYXKHOCTU — 06pasa ¢ LeHTpom x = 0,
y=—r Noay4Mm u3 ypaBHeHus ( 6) NoACTaHOBKOW B HEro
u=0,v=r:

X+ y2+2ry=0. (12)

#) Koraa ueHTp npeobpasyemoli OKPYKHOCTU Haxo-
OWTCA BHYTpWM Kpyra, T.e. r>u >0 wnr >v >0, Bce
reomeTpuyeckme CBOMCTBA NOJIyYEHHOM KPWBOM, Ha3Ba-
HHOW KOCOW HepaBHOCTOPOHHElX KannoW, cooTseT-
CTBYIOT NPAMOW Kanne, 33 UCKAOYEHUEM CUMMETPUN —
KpMBan He UMEeET CUMMETPUIO (puc. 3, ).

O6nacTb pacnosioXKeHus BeTBU Kpuson Hag d nps-

o [ 2 2 .
MOM S; X = Uu6A/r° —Vv" MeHblle HUKHEN x = ubr.

2 2
Mpamble x=u 6+/7r" — V" cayxaT acMMnTOTamMm.

KpvBasa nepeceKkaeTcs co CBOMMU AENCTBUTENBbHBIMU
acMMNTOTamM B TouKax M, u M,'

x=u6rl—v?,y=—(u6+lr:=v?)/2v
M KacaeTca NpPAMbIX X = U6r B TOUYKaX
Ky Ky (x = uér, y = - (u6r)* / v).

3T TOYKM MepecedyeHMA W KacaHMA, Kak B
npeablaylmx caydanx, onpeneneHbl U3 PacCMOTPEHMS
TpeyronbHukoe 01;M; n 01,:M, , 01,' M ' n O1,'M," ,
OLK; n OLK,, ,0L'K;' v OL'K,', kKoTopble Ha puc. 3, # He
NOCTPOEHbI BO M3bexKaHMe Neperpysku pucyHKa.

KpuBaa Kocoll HepaBHOCTOPOHHEN Kanmbl Onuchbl-

BaeTcA ypaBHeHMeM (6), KOTOPOe, K TOMy Xe, ABAseTcA
06LWMM A1 BCEX ONMCaHHbIX 06pa30oB OKPYKHOCTU. 3Ta
Kpusas 4-ro nopagka npu u= r, v= 0 pacnagaerca Ha
umMcconay [uoKkneca, KpMBYHO 3-ro mopAdKka M NpAmyio

x=0, npu r>u>0, v= Nt —u? - oduypwuay, Kpmsyto 3-ro
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nopagka un npamyto x=0 m npm u=0, v= r - Ha

OKPY!KHOCTb, KPMBYIO 2-ro NopsZiKa 1 ABe coBnajatoline
2

npamble x =0 .

3. 3AK/TIOMEHUE

Cpegn 06pasoB OKPYKHOCTM B OPTOrOHaNbHO -
WHBOJIIOLMOHHOWN KBagpaTUYHOW FOMOJIOTMU OKa3ainchb
M3BECTHble, JABHO M3y4YeHHble KpuUBble: NpAMas Kanna,
uncconaa [inokneca, opnypmaa n oKpyKHOCTb, KOTopble
HeCMoTpA Ha oTanune ¢opmbl, MopAdKa KPUBOW U
cnocoba NOCTPOEHMA, OMUCHIBAKOTCA BbIBEAEHHbIM B
pabote ogHWm ypaBHeHuem (6). B 3aBucMmocTn OT
B3aMMHOrO pacnosoxeHna ® cucteMbl OPTOFOHANbHO —
WHBOJIIOLMOHHON KBaApaTUYHON TFOMONIOTMM  OHM, a
TaKke Apyrvme obpasbl, NPeACTaBAAIOT YACTHbIN caydai

KOCOM HEPaBHOCTOPOHHENM 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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Lomgol s@slfmdo dobso@lbmd@ogom s, 53pgbog,
doywgdgano.

sdxgdo gobgobogmogm Modwgbody sdbdsmyg
Lobgarddmgebgenml s dggogoligdo, @odpgbow
Lfmaswss 208mygbgdymo 3mbidg@amo Bg®dobo
3Mb309¢ 9 dgdmbgggsdo, dgdmamsegobgdm Imd-
390909 BAg®dobgdls s Bobogy®-dgdsbo @
Loopgms s@bodgbgdl, sa®gmgg aMsds@ogyms
> SbAMoMogom (Foboss@lmdMogow) aododmsg
Fobswogdgdl.

dopomoms, ,,Lodydom  m@asbml  dmfymbols
ngogolsb@obom, slibgeggdgh dymmbg@mgol s®od-
396530 RANOM... S Lsd®H9bo FOMM™ . o Lows-
gms  odgbody  Bg@dobo o mgom  dobss@liog,
Goash @ads®ogos 5@ L,dmfymosby”, sMmsdgo I
Do G2bmb  3mbLEOYJ30obg o, ofgsb godmd-
©obotyg, Jobi ©obodbyegdoby. dymrmbgdl ozl
oM LAWY, 8MadgE ,,85M0° s SMS  ddAPbogo
(Loddrgbo), sModgo dmdMbgdswo. o3 dgdmbgggsdo
»0536030gg m@0s: ,,B9db0g9M0  BHg@dobmanmans®,
HmIgendo Logdhmme o@ s@ols dnEgdgemo gomse
®9®dobo  ,pabounit opran”, bmaoem oTBaNTC  bo-
®oM3b05, AMPMAOG L,ROMST ©s, Ygbododolsw, o.
Oympmozepa — dgambg@ol  g@ms.  Oybygmap
slsgs: OynbI03ephl C TOBOPOTHBIM MM C HEMOBOPOTHBIM
otBanoM. IloBopoT Jotimygero dmddygbgdol, dgdm-
dGbgosl, dmblisbgggl, dmbggaol bodbogl, oeydie
@9Jbogmbdo  2obds®@Bgdygeos  Mmam®i  Lod®ybo,
dGbgomo. Igmeg ,,58b5Togg5"  og@™m@o, GHmIgen-
Lo ggoagds dobos@ll, 39ds meysbmlb gubiosl,
doylsapaml  Igbo@dygolbo Gg®dobo ©s dygmrmbg-
@0l 39ds m@obm JdAYbsg ROMoE 5@ Fo@mdmp-
30030bmb.  Lobsdwgoemgdo, gMo  dgdmbgggsdo
Bo@L o3l Lodygoargds  dgdmddybogl  (dgdm-
A®0s@Egl) JM0bmbAsma® LoddAygdo 60°-3wy
Ja0boo ©> gatHogemygher — 8%y ggmboo,
boaem dgmdg dgdmbgggedo gomo bobFopos ©o-
dopMgogeo  hodbmby.  Socgger  Jgdmbgggedo
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dgmombgdol asdmygbgool gybjzos godmmgwy-
b = dmbolfmegdgao badydomgdol as@ws go-
dmoygbgds mb@oangdols ©s s@bgdol Jglsglgdogo.
3093 LoV gggeols  dopodols  Lodstogm  gds™
»9J63085@3 M@0l dogo@gools  sdoMaggdol  Lgds™.
OMAMO3 3bmdoaos, dmmmbs®mo ,,gas™ S35@e-
5390, 5360690, 5330090l Logobls s dobo yo-
dmygbgds  Loddgbgdem-3gfobogy®  Gg@dobmgnm-
305do dglododme doggohbos. s@os, dognosh dg-
300 533™@0 dJodos@mogl oligm olisbgemgdsl: bo-
FVaggees  (LoFggemo),  Lodgggens  (bodggo),  Ladl-
bg®gggens  (Lodlbgdggo) ws Ubgs. @3 dggbgods
»00300900L oMoy gdal’  @Aylygmo  ogo  obyg
J@g®L — 3amacoBka KaHaToB. gngdlojmbdo dolo dg-
Lo@yggobo  Gg@mdobo  Jodmgmop o@ s®ol dmig-
dygeo. o@ol 3amac — doMopo, KaHAT — 30000,
o>Jgob ogBm@ds dgJdbs Dobos@lmd@ogow goyg-
4560 B9Mmdobo 55300900l ©FoMoygds”, @oi do-

Mogdgmos.  L3gaosmoldgdo Il goboboansggb,
OOAMOG 60200960l gowsbgggol  goMosb@l  ©s

UJgdolioz obggg gbws gafmomo: dogodgdols go-
obgggol Lgds. sgommm LsbgenddmgebganmTo go-
dmygbgdagmo  olobgangds:  ,,Jgobsdlbgdggol  do-
dmgdo babg@mg@o™ (7) aobs dgodemgds gbo@mdsbodo
eE ool hoGgodmgs bobgmg®do? Lsghmmo, G-
Lgdbmdl jo osbigmo? Jgolodlbg@mgal ol Lodlbgdg-
30 godgMs,  @mdmol  bgos  bofomowsh  bm@-
(309e0gds sbadlbgdggo dobosgnols dofmegds s,
30Mmbdomo, b3gaosgolBgdo dsls dodmgd by he-
Lo@Bg00m gobxo@msl gfmpgdgb. 35Tdolowsdy, oo
bagos  Ogbgmo  goangos,  Gorpsbog Gyl
0BG YmsTdo 0gygbgdgb Bg®dobls ,npuémuoe oT-
BEPCTHE KAMHEAPOOHMIKH. ofggs Lowsgm Hgmdobgdo,
OMym0gd03ss:  Iggmdo®o  s@godmgs —  ¢bos
0gml 39 bodgdymo s@godmgs; dolsgnols {gmo-
o s> byfgdomo woggdgs — (dobps ©s bg{dob-
o oxgdge; doloemols woFgMogdsbgds aoi339m0m
— o9dgs> aobgbgom; dobsgrol godymgds — do-
Logools  golidigls;  godmlisygsbo  Lodygdomgdo  —
—dmbododggmgdgero bsdydomgdo; dnwgdols Lobom-
bodg — dJmwgdols Lodpmgdy.

©5530]Hgds s Doboo@ldo yodggggs sldo®-
©gos  dgdegao  Fobswowgdgdol  Fodgombggenls:
olodlbgdggo  dolbogrols  Lodgogme  sfmboano
beds; .. aoMEsddbs  Jgoldopge®d ULbgymop, ®m-
dgendoz (3999600 9BJoEgLe  SMol  Jgkowgdymo
‘dgdogLgdem gdmab; Jologrols 3(0bIol ImEyamds,
O0dgeoi  aodmogmas  Jgolodlbg@mggomab;  dole-
ol a®dogo Fmbs; Ggodmol dobis oigamgds 3o-
@ema®odol Modegbody bsFogowsb smgye  Go-
bodg; bo@gbols (bosFoanszol) Lodlbm  aobolsb-
®gMgos dobo gem@dol goowgbo bmdols dobgo-
300; doliogmols Logbgogdg bolosmwgds dmd@sm-
b0l 3mgR030gb@G0m; jmbggog@oli @agb@sls >dbe-
09696 69369605615  Bobgdosbo  GAOSBL3MGE0MEGO
9fmegds obgmo 3mblbE@g]iogdols 3mbggog®gdl ...
5 B300m0l gokgogol doggoJlomgdgaro — dgBym-
b0l aosdfmeo;  mgolomgol  wodydeggdyaos
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s dbopEgds 3339008900l IBsgsmo  3mbbE®Yy]-
(30%  3omdomo  Ggo@mgol mgolgdsl dogzymg-
bgds spMgmazg Lodyoyyg, dm3gbdo @@l
3odmlogoemo  @oggosb gowsogigds dyds dobdo-
boli gmogogls s bbgs [4, 5, 6].

sbogrmyoygdo  dopomomgdol  hodmmgars @l
Fop30435bL: 9od@ago Gg@dobos dgloggengao, ©s-
LobggFo, sdmbowgdo, hobisds@gdgero, dgloxgdyg-
dge00. bma0gMmo 5g@mA0 s@sdglo@ygol dobos@-
bmd®0g-396J30gM0  s@3oMmmgols 56 a@sdoB o
o sOLTmM0 gm@dol Gg®Hhdobls Jodomagls. do-
3omomoE,  Fo@mdmodmdosh  dogrggbo.  gbos  oymls:
Fo®dm0ddbgds (s@adgdgds) doangdo; domgds@ogy@o
@eE0bo — 3omgdoGogy®o dmameobo; dJmygobogro
Logombgdo — —dm@sbogno  Losgombgdo;  Logolidols
boggol gboto — Logoldol Iboebo@mosbmbs; sw-
dm39bpgds ©obsdogygmo §bggs — owodgdgds ©obo-
303900 ©oFbg3e; godobodgdymo ©obgds — @sdo-

bodgamo  ©0bgds;  bgbBol  dmobmngds —  Bgbols
Yoobndds; gomggeo  gdto — addogo  dgB®o;
d&bms  @oigbgo —  dAgbgol  Lobdodyg  yMogoo

B30Mm0 — bagsMo B30000; Mo@sbymo 3mbggog@o
— dme0bmb@omado  3mbggog@o; dybigdols asdm-
Lodggdo bobgmgdo — 2odmbodggdo gobyxs®s; aom-
b gdgaoo dsbsgns — mbggoo dsbisgns [4, 5, 6].
Ao dggbgds  B9MIobl . dom 35", 0go  @gflo-
3Mbdo 396 dmbgws. mgdEs oMol: bodsbdpgdano —
MapKHpOBIIMK; b0odoblisgdo — MapKMpoBOuHBIH; bo-
‘dobpgds — —mapkupoBKa. dsdolosdg, bps goasy-
@olbbdmm, @md ,Mapka“ >@ol 609560 Gybye
96G30g80m3goy® @ gdlbogmbdo ggombyemdm: Map-
Ka T[POM3BOJCTBEHHAs — KIEWMO (IITamI), MPOCTaB-
JsieMOe Ha W3/IeNIMe WM ero  yNakoBKe B  IEJsIX
UHJIMBUIyaTU3allid M3roTOBHUTEN . IIpUMeHseTcs Hesa-
BUCUMO OT ToBapHoro 3Haka [l]. dodobowsdg, oI

dgdmbgggodo  @gbgeo  ,Mmapka“-l  dgbs@ggolios
H00m”,  dlggg  mgom  ,,35035G°  (Jomygmow),

membo dobo godmygbgds gbws dogloogml ¢3yb-
Jaosbs s Fobss@ll. opsmomsw, 9bps gndgom
»U0doM3m  ©g0bm™, ,,gmasmols domgs”, sds e od
dodgol HOsJHmt0. Go3 dggbgds ,ToBapHBIA 3HAK -
b, g9b 9339 »bolbombenm bodobos”, Bog@sd ods my
03 356J0bo-oboas®ls Ygodemgods 3Jmbpgl I om-
dmgdgaro Jo@bbol wsdws [1, 2, 3]

sgowmon  Bg®dobo .cHApAR”. &9db0gy® G9®do-
borgmyosdo 0go aobdo®@@gdygaos, Gmam® G Y-
35G5; k9Mgo; 05Mo®o. 0J3g, C. AHOYITyOUTETBHBIH
= doALo®doggdgemo  05Gowo; €. 3eMIEPOHHBIH —
doYobombGgao os@omo; c¢. 3emiecocHelit — dofo-
Lofmgo os@owmo; c. KaMHEAPOOWIBHBIH — Jgoblsd-
Lbg®ggo os®omo s Lbgs. Gmam®3 gbgosgm,
BgHdobmgmyools  (engJlogmbol) sg@m@gdds o9
‘dgdmbgggedo  g30@o@gbmds  dosbodgl 000",
Doaxg®  obdodgdmes  Ld9®hgos”  (dofoldfmgo).
dog@od, doagohbos, M3 mogobo sbodbyangdom
©5>  godoModmo  3sMadgR@gdols dobgogom, bg-
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dom hsdmmgaroao ds5bJsbgdo YBOm wobswas®y-
b05 o Pdxmdglos sbggg gyfmeme [1, 2]

>@bobodbogos, @md Lobganddmgsbgamgdls ©s
Lbgo Bgdbogn® @o@gtody®sdo sOosmsbsdodwy-
3O gemoss  godmygbgdygmo ghmo ©s 0pogg Ro-
bogy®-dgdobogn® Lowowgms LEsbs@@ymo sw-
b0dgbgdo o  gobbmdoargdgdo. bmpogdml  dm-
@emdo  gomgol  g.§.  gowobsygsbo  b@ogngdo,
OmImoms3 9bos obodygdemmls dmdbds®gdgends:
LA9Egbdds, gmbLE®yJdmads, dgEbogdo  9ds ;-
do, @53 2003399 obimdgma@dl dgyddbols Ig-
YomdoTdo.  ofgsb  as8mdoboty, Lobgmddwgsby-
megdolbs  ©s bbgs Bgdbogudo  @odg@s@ ol
3°dm39dolsl oo 53 megdl dgdo 3sbybolidygd-
@emds do@mgdm.

3. ©sliggbs

LEo@osdo  dm@oboeno  go@mddogo  Bobogos
(d0b0dognyg@os  sOLYdgEmsb dgos®gdom) ago50-
Jogd0bgdL, @m3  Lokodms  dgodbsls  Fgdbogndo
BgMdobmgmyools  aobdod@gdomo  @ngbogmbgdo
G900l dobgogom, Moi3 o sbdo®mgdsl aoy-
F93L Gmam® 3 sdaoli 3935390, sbggg LEYwgb-
B™MOsl o Lbgs o0b@gmglgdye 30@9dL. gl me-
30ob  oggo3omgdls hggb dog@m  dm@Esbogno  doge-
omgool dbgogh @oxalilgdl. doagohbos, @md o9
Lodd9do oo sbda@gdol gofggs dgydaros §ody-
gobo gdomanglio Ggdbogncdo Lol{sgmgdamgdols do-
3Mmxgogdgar dodsm e 9dgdl.

Jooomgemo @gdboggco Ggmdobmemyool shogno
3odmigdobomgols  IPdomds  xg®  jowgg  90-00b
Jargddo woofym. Bggb Bogd dgldrgegdage obs
Lo gdome owo dmEgemdols bsdydom, @mdgaos
3o5g(3>  dobgoboms  dgdobogols 0bLEoEYEL, do-
358, oM 33939e00 dobgbgdols godm, gmdolosd
d9domds gV yg0He o shkogro Ggdbogndo Fg-
dobm@maool 253m3935(3 BoES0EM. sMSES, 4g3¢0
B9Mdobo  Bmdggens s dgbsiagengeos, dgbsi-
gengaos  bmaogdmo  gobogydo  Lowowol  se-
b0dgbs s gobbmdogngds, hBolods@gdgaros g3t
B9Mdobo, O®MIgaoiE GoGMIsSi3 oM dmbgos Fobs
3odmigdol  Bg@dobmgrmaosdo, slobggfos  ©s
slodggo®gdgemo  dggM0 shogno  §g@dobo, Go
©5353doMgdygmos  shogo  Bgdbmenmaogdols  o-
bgagoLmob wo Lbge.

@0GIH>G YA

L. ®gdbogag®o Bgddobmemyos (Jotmgen-aoliyan
bofogo). mbdognobo: dg@sbo, 1982 §., 568 o3.

2. Bgdbogamdo  Gg@dobmmmaos  (GyLbye-Js@ -
@0 bsfoeo). mdoanolo: dgibogdgds, 1983 ¢,
521 a3

3. CoBerckuil sHUUKIONEAUYEKUN choBapb. W3a. 4-
oe, MockBa: CoBerckasa sHuMkiIoneaus, 1990 r. —
1632 c.
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4. x. dokoodgoano, 9. opgodgoeno, @. o0dgosdy. @ogmds).  mdogobo:  Ggdbogy®o  ygboggdlo-
Lo@@obldmm@m-bsddgbgdemem  dobsbgdo.  mdbo- B9d0, 1998F. 214 a3
@olo: gobommgds, 2002 §. — 430 a3. 6. 3. Lgebobodgomo, 3. doaoggmody, . xo-

BoM0dg. 53 g-LoB@sbL3m@EGM  dobsbgdo. bof.
IL Lo@d@oblbdm®@m 3dsbdobgdo. mdoanolio: &g
bogy®o 9bogg@lodgdo, 2008 §. 358 3.

5. 3. Dogosgedg. Loddgbgdenem dobgobgdols Loodg-
OmMdol  bagydgemgdo  (HHodmAgdbogs, ©o@-

ubC 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.

YAK 001.4

TEXHUYECKAA TEPMUHONOINMA U COBPEMEHHAA YYEBHAA IUTEPATYPA

Cytnpse J1.H., Akobawsunun . WU.

[JenapTameHT MalIMHOCTPOEHMA, [PY3UHCKUIA TeXHUYeCKnI yHuBepcuTeT, Ipysua, 0175, Téunucwy, yi. Kocrasa, 77

Pe3tome: FBonbluana 4acTb TEXHUYECKOW NUTEPATypbl HA FPY3MHCKOM A3blKe mnepeBefeHa C PYCCKOro, NO3Tomy
60/blOe 3HAYEHME MMEET NPaBU/IbHbIN BbIGOP COOTBETCTBYHOLLETO PYCCKOMY TEXHWYECKOMY TEPMUHY FPY3UHCKOrO
TEPMUWHA, KOTOPbIN He Hapywua 6bl ero GyHKLMOHANbHOM HArpy3KM M, TeM CambiM, NPaBUIbHOCTb COAEPKAHUA U
CMbICNA JAHHOTO NMpeaoXeHuns.

PaccmaTtpuBaeTcs npaBOMepHOCTb UCMO/b30BAHUA UCCNEA0BAHHBLIX HAMMU HEKOTOPbIX TEXHUYECKUX TEPMUHOB, C
TOYKW 3PEHUA UX COOTBETCTBUA CBOEMY QYHKLMOHANbHOMY HaszHauyeHUto. OTMeYeHbl HeKoTopble rpybble HapyLeHMA
nepesofa, BCTpevalolMeca B TEXHWYECKOW nuTepaType, M34aHHOM 3a MocaegHue roAbl, Hanpumep, oTBan
6ynbpo3epa, 3anacoBka KaHaTa u ap.

C uenblo UCMpaB/eHUA CO343ABLUErOCA MONOMKEHWUA CUMTAEM LenecoobpasHbiM cOo3faHMe TeXHUYECKOoro nosc-
HUTENbHOrO C/I0BapA OTPacau.

KuaroueBbre ciIoBa: TexHnueckuit TePMUH; OTBanN 6ynb,u,o3epa; 3aNaCoOBKa KaHaTa; MapkKa, c10Bapb.

d9dmbgarols msGowao 18.06.09
domgdaemos sbsdgdwswe 25.07.09
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BoLdd0, BOLVOMAMIB6S Rd> JOLO G3RORIBOL 0dO30LIdIGIIS0)

X- 356g5dg, o. dgdmbos, 3. 3s5bgsdg

356565039 9bgo@mdol @s B@obL3m@FL ©g35ME>IgbG0, Lods@mggaml Ggdbogyco ybogg@lodgdo,

Ladodmggenm, 0175, mdognolo, gobEsgsl 77

E-mail: goderdzi57@mil.ru

69bogdg:  gobbogygaos  goligdols o
Fomdmdbol (330 gdol  mogolgdydgdgdo, Go-
Do odmgopgdbygmo s @ goomgsaolifobgods
dobo {om3mJdbol O™, opagbomos goliffom-
30 Jdbols bogobligdo mobodgo®mmgg Lodsb®m ggm-
bmdogol 3M0bi03gool aomgsmolifobgdom, slggyg
55bod by Boligdols woagbols Jodsm e gdom go-
39990 gos  3mdgagogmo bygdogd@gdol dmJdgog-
b0l b3g3093030L sbognobo.

Bob-

b53356dm  Lodyggdo: golfomdmdbols LE®MSE -
3005 3009300l Hgomoboizos; dobomo.

1. dglogoamo

05b53g00mgg  (303080bgd o J3gybgool s@d-
‘d9690@mdols boJdgdo wowo 3b0dgbgarmds gbodkgds
940bmdogol oligmo  gangdgb@gdol Jamds®gmdst,
O0m00300: Fomdmgdol m@aobobsios, Lsgygmndg-
b0l gm@dgdo, Logoswsbsbopm @gamemomgdols bo-
30mbgdo, @sbgdol  Fo@dmJdbol 89dobobIgdo o
Lbg. o3 gangdgb@gdols hodmysgodgds ©s aobgomes-
60> g Fomsp ©odmjogdgamos 0doby, my @
Lobol  ggmbmdogy@o  dmpgeos  ©od3300®9oceno
J3ggebsdo. 53 gymbom, g30bmBogyd  mgmdosdo,
doMomssE,  (36mdoamos Lobgmods:  godo@e-
@obdol Foomdo Foddmdmdogno Ladobdm g3mbm-
dogo o LmEoogobdol gdmdodo ©sdzg00M9d o
>d0bolG@AsEoygm-3 98390 LoliGgds.

d5boMmbyg Foligdoli Aodmyogodgdols Logombgdo
3oobsgobgdygmos Jmger @oy bsd@mdgddo [1-5],
dog@0d  Bolifomdmbols obsdojdmdols s  bo-

DAL Gogmgggemo  LgydgbBol  b3g3on03g0mdols
3omgsaolifobgdom dobo dgdobobdgdo dgwo@gdom

LY ®ogo© o@gmgds, Go@ Lododmgdl ©s330039-
4ol o gdgmd Jglfogeosb.

®@H0

2. dodomspo bsFoao

IWomdmgoamgdo s  ImIbdo@gdengdo  Ladgy-
bgm-3mIghoge  J39390L FoMdodmoggh dobodby
hodmygogmodgdgmo  gobgdol  dobgogom.  gsligdo
dommgols slid g gdls GmgmeE dm@ogsaool, olyg
Ygbegegol g9biosl. mogolbyggsmo gzmbmdogols
LobEgdol ©mIoboMgdolols dobo®o mogop  oHy-
39093l golfo®dmJdbol  3GmEgbl.  jodode-

wobdy®  Jgg9bg0do  goddmds gHmgbyamo Igua-
bgmdol gOM-gemo sMA0s5, Lodsb@m g3mbmdogs
30 dolo maysbobgdol ghm-ghmo Fgbo oby Lob-
Bg9s, O®Igols ALy FTomImgdol yggems o
BMG0  gopgs-asgoegol mdogddos, dombg gsligdo
donbmgbo-dofmgdol Logydgganby Falpgds. do-
bo®o, OEyMOE YOHmoghomsgdoddo dymao gung-
396900l gOmmdmomds, Lobgmdfogmlbs s dg-
Foddgl (go®dsl) dm@ols dysamgoyg®o Gamenols
qbdaoom  Foddmagowagos, GmIganlisg
dogs  Lolgds goohbos  ©s  m@asbobsiEoygeo
LEAOYJBG0obopaeb,  Lofomdmm  Loddansgdggdols
s AglygdLgdolash Tgoagds, Gmdgmms asbgo-
000905 3obo300mdgdl  dobHol  bm@dsgny@
A96J30mboMgdsl.  Lodsbmm  g3mbmdogol  3omm-
6gddo 3mbsdgdgmo  Goddgdo, omgygeo Iy
Fomdggdo s  ssdosbgdo  msgosbmo  3sliggbolsd-
390md0m 59696  g3mbmBogy®o  Lsoddosbmdols
398d90L s mogoe  Fyzgdgb, @s oSFo@Immb sb
doobdodmb, @o  dosfmemb o6 @>  dgodobmb.
@bowos, Loggmseto Lydgogmgdo ©s dgbodagd-
@emdgdo  dom 390 0305b, gopmyg, wogydgeom,
Lobgandfogm bEOYIHY©a9dds. @odmd 6 o393l
dogmombmdom slgmo o 3ggeo agads s domo
9o @0 asbbm@izogagds dsbomby Jombl? o
95d(530 29390l dobgogomn  Logdosbmdol  m3@o-
dogna®  30m@Eobszost  9beybggmymal 93mbm-
dogol gOm-ghmo Ja@dbmdosdyg d9dobobdo — o-
Lo. 0p0 dg30e 9gudem Lidsgsw, bybRsp ©s
3090M3GHSA0YE0  doM0gHgool as®gdg hggbgdls
AFom3mgdganls, @ Lobol ©o @o Gomgbmdols
30mEygdcos 9bps 0dbgl Foddmgdygmo sby sbgm
30050 985do  bobbglol gobbm@Eogagdol dmogs-
Mo 3Mobzodos — Go o Modpgbo, A®aMO ©S
gobmgols (oby dmIbIoGgomols Gmdgano  Jo@gam-
®oobmgol) ofomdmgds 3Gmydioo.
bmagos@oldy®  Jggybgodo  go  Labgandfoym
mogoe  oFglgdws  gobigol, Fo@mdmgdsl  3Jmbws
3989900 bsloomo, Lofs®dmgdol bganddmgobgang-
b0 dgbsdsdolo Lobgadfoxm bE®yddu®gdobash
©goEmdebgb 29935, Mo @omEybmdol  3MMm-
9]cos  9bps  gfemdmgdobom 3Mbgdg-
B dmbogggmdo s @GS golio 9bws JJmbmws
dsl, Gopasb o3 LobEgdol 3o®Mmdgddo Fo®dmg-
daem0  30mEydaos  Lobgedfogm  bsign®gosw
003 gdmEs. 38y, gOmo  gmemgo sksbmo 0y
dolgmgdo @ods 5 go30g40, sbognmyoydo gsbo

0og30l0

©OAMOoLs

125



LOBGHBLIMGS),
8563565013336052093S

126

Nel (475), 2010

3Jmbps 3l Goydgbdoz. Lm@Eosgolidy@o  Jmgo-
900 94O bmdmes Foddmgdobmgol doloyg@o bo-
Losmols dogdals, 3Gmygdaool dgddboby 3oF99-
@o  bodxgdo  po@ggamfomar gy gdgeyo-
goeno 0gm. SLgmo dopamds 3g@l3g]@ogedo Fod-
dmgdol MgbRsdgemmdsl  LgHombym  Log@mnbgls
9J36ol (dog., olbol goddogs ggblisEdgel ofo@-
dmgdws, dopa®sd dobo 3GmeyJaos gbodolbem ogm
©> 35bodbg Ogomobsizool sdsao  dohggbgdyg-
@o JJmbos. dogbgoogo sdobs, goddogs ds0b
SpMdgen 9ds 396JE0mbo@gdsls Lobgendfogm
©MA(30g00m. (3boos, godo@omobdol JoGmdgd-
o slgmo Godol Lofomdmgdl o@ oglb 3gdl3g]-
B03>)- bmagosgobdyg@o Lol gdol dmgggolsl (XX
Ll 80-00b0 (angdo) (omdmgdol s@0bolids 3g@do-
696G o bobosmo doowm, @oasb Lobgbg ogm
3063969600l ©sdsgmo mby, dAmdols dmEoge-
3ools dgdocgds, @odsE  aodmofgos  Lodmbanols

Jomboggmo ©gxn030d0, 535 FobIGodydow  9go-
Lgdol @odg@omobsizos o V3039 0bgaszoy®o
30m3gbo dImdygs.

30mEgJaool gslo 9gbos ogml Lsfs@mdmbogols
dmpagd0l Jowgdol aoM33gyeo  ao@sb@o [6]. bo-
Foddmgdols bgenddmgobgamgdo  dg0dydeggdgb  ogo-
LGS ga0ob.
6539gb0dg  LEOSGgy0 o Jodo@mygmgds:  dowe-
o goligool LHMsGga0s wslsofyoldo omgoaol-
Fobgols 3ogogols
b5y Lop@dbmomosm domogn gsli'do. gl dgmmeo
3039@Egds 03 Lobol  Logmbganby, @mdgaroi
shognos  dmdbdomgdaolmgol s doliwsdo 0bdg-
Agbo aom®doggdyeos, Jmdbdsmgdeol a0 -
b0l dgdmbggazedo go gobioi dEodegds. @odseno
aslgdol LA®s@gaos dobodby “dgmiggol” olbob-
ogl dobbo, o3 @AMl AFo@mBmgdemols dobobos
sdogmo  goligdbom  dmmbmgbols  LEodgaomgds,
GoEash dmdbds®gdemoli o bofogmo Lfdoxgse
H9o30090L  @sds@  golibg.  Iglsdodobsg,
bmgbol  gob@on ©s {o®ddmgdol dmEyemdols
3oo0Egdom  bpgds (badmbganbg oliols ©sgang-
d0m) dgdmbogenol  dglsdgrem  dgdizodgdols  jmd-
396Lbodgds. gl Igmmpo  SToGmagdl, Gmwglisg
dm3bdomgdagbol  sEo3Go30s  3MmEYJ3oslnsb
dmgag @mdo bogds.

©0gIMIbEoMd g Gobgdolb LHGSGIY0S ¥ -
@obbdmdl  Lbgopslbgs  golgdol  @sfgbgosls
Lbgoolbgs 6obmgdls ©s Ugadgbdgoby, gohmo
©5 02039 bobol  LoJmbgenbg, @mdgmoi  gom-
geoogoos  dndbdodgdbanols  aoMgggne  35Bgam-
H0o5by. ndogolols dogomonby ‘dgodangds
30dgom, Gmd  JoemsJol (396@®To dpgdemy g.§.
“oby@ymo” bobsmo gmggmmgol e Lodgo-
Gom  asdmodhgmes, goweyg woEygdol 9.y, 09
DgBhBomgdols” dobodo, oSbggg (9bHGs@YB  9o-
690do  s@OlLgdymo  dobodsbAgdo  YR@®  dgoGowE

Lgool sy gbols 3°g50bsemobmm

LoJmbarols 0gom@OM gdyen g-

doom-

LBI-b 9 (M3Id(0) — TRANSACTIONS OF TUG - TPYAbI ITY

3okOMmdbgb. dogp., 13y bogno gsEomgdbom @M
dgo®o  o0ym, gow®g Logmandgyg@mbgm  dobodby
sbogrmaog@o badobbols 2,5 33 bogro, dop®ed od
93bgdol Izbmgmgdo @AMl g3mbmdool s Lbgs
LgHombygmo  go@mdgool  gomgomalifobgdom,
o3l 5M0©gobgb @l Foligansl o >@hggwbgb
Lobmmob sbarml ¢@m dgodee dggdobom 30m-

B0 gl 53 Godol bsbAgdL  LgHombyen
3Mb396gbizosl  gFggl  mobsdgodmgg  Ly3g@mdsd-

390900 (3oy., ,,3m39aols”  Jlgero), oo  sbolos-
0gol LoJmbenol d@sgomme3gdmgbgds ©s, bodgo-
@0l dogbgoogo, dg3M0 dmdbdsdgdgano  3ysgl,
O0dgeoi Y3005 glmdols obodgol o s@Lgdyen
350990 30MHmdgolL (Jmdbsbydgdbol wmby, Lolyxs-
0539 o 8.9). bmgoghmo goddobmgol ©sdob-
sbosmgdgamos  LEsdogoydo  goligbom  god@mdbs
oby Lodmbganbdg 3ywdogo  ggolio  a@dgangswosbo
3g@omeols  dsbdognbg, @o3 Fo@Isl o633y
330MM0@gAL ool Jmdbdodgdagddo.  Slggy
>mbsbodbogos 33990l 3BMEYJBYo0m gok@™dolsls
05333009070 GoJdogs, @mdgmoi  aoblsgy-
0ntgdom Jggbgds Logmbwod®m bsfs@mal s 39@-
Qb ydgyaml, AmEglsg @ bOwosb gobl, do-
303 53 gogb {mbsl o sdom mgdyemdgh ©o-
35 gd0m dmagdsl, Mo Indbdodgomobmgol, bmy
‘dgdmnbgggsdo, dgudhbgggemos, gb L,BodBoggmo dg-
0mEo”  3FsMdmgdmgdols bogmse  9bos hsomgs-
ebl. 39Fsmdgms  aod33ggemo  bofomo  s@hggls
bogmbgaro yogoeel wsgdtygemgdm gobaow, gb
LAMSB Y090 dgomeo  0mgseolfobgdls LoJmb-
ol gogogsl, dogogomsp, o@s 11 @ns@o,
005390 10 @o@oe s 75 mgondo, @G53 dmdbds-

9ool 303399 3oGgamAosls  ¢Jdbols  doe-
dgdoegdsl, @mId  Lombganbg 9olio  bybFoewe
0 gm@gddos gomgmomo s gl bewols dols dm-
BogoEosl.

36033bganmgobos Lodmbaools Logldmagem  ¢o-
Lo, Gmdgebga P300moéme  dnJdgogol  @goao-
bozool gowgdo (oblsgym@gdom, Logggdo 3Gm-
JBgd0ls s bogol gJldm@Eomgdoliols), dmyg-
b0l @mby. dolo @oMgdymgdol woygbolisl go-
Lomgogolifobgdgamos  G@sbldmdBodmgdols  ©s
Lowabwgggm bodygoo.

ob{o@dmJdbol  3OmEgldo  dmogs®o  Geeo
9604985 dmnbmgboli @mbgl. msgols dbeog, dmm-
bmgbs 20b5300MbgdL dofmwgdol Lowowgl. @slg-
40l obadogs  Ggomydo  yomoodwgds  dgfomdy
19309dBgdL ool goBmd@ogo aomoggdols, do®-
J900Ls > o9J0mbgdby  gok@mdols  dgogygools
dobggom. Lofomdmbogol gobfemdm]dbols dodo-
050 3G0bzo3os  ol, @mI  LoJmbanols  golids
9bOYbggmyml 3BmEYJEool Fomdmgds-Mgsobe-
300l badxgboll oxgsMgs ©s 0d Gomegbmdom
dmggool  dowgds, @M gosbwogn  odbgl  Lsdo-
PRIO™ gowslobowgdo s gowsFyzg@omo LoFo®-



LBI-L IAH(M3Id0 —TRANSACTIONS OF TUG - TPYAbI ITY

dob aobgoms®gdol Lmgosgy®-Egdbogy@o bsgzom-
bgoo. sd@oge, Lofs®dml 989ddu®o gubjcombo-
6gd0lmngols oo oJal  golifom-
3 Jdbol  LYm@o  3mmo@ogol  goBomgdsl.  3Gm-
©9J30obg  m3Godsgrg@o  goliols ofglgds, dgg@
s bmy dgdnbgggedo, 93o3d0M©gds  SMSJOMA G-
Ogob o JBmAlL. golol hodmysmodgds ©s Lo-
Jobgols  @go@oboiooll  ImEymmds  @sdm owy-
daemos  dobMol  3mboybddydsby.  wobsganydo
go®mdgdo 53 sdmebol  aosfyggBolsl, domggen
$0ado, 53909696 030l sbognobl, o> Gmenl obo-
1905 go®ds  Lombenols golls gmdg@dEoya  Log-
doobmdodo, @oash gobo dmmbmgbols LEodgas-
BMO0L gubdiosbo 9bws dgoiogogl.  sbggg ow-
Lob0dbogos dmmbmgbsby dmddgwo goJBm@gdo: 0d
397o03gms Momgbmds s 3mFGgbosmo, Gmdgu-
Lo dobodby gohmygodmgsbo Labols 3Mmeydios
303003, obggg dmdbds@goemols begswo ©sdm o-
©gogEgds  Foddmgdgmo  3mbg@gdamo 36wy
300l d0dstm,  Lobmpomgdol  hggyangdgdo  ©s
BHo©030900. dgdamdo  g@s30s  Lofomdml dogd
3omegdaool  d9Jdbsby oV gagemo  bodyxgdol dg-
aoligds, Lowsiz bpgos  Lofomdml  3Omweydiool
ngommodgdgmgdols  dohggbgdangdols  Ygosmgods
Lbgs  sbognmgog@o  3Gmeydiool  IFes@mImgdgemo
LoFomdmgdols  Lodygoamm  dohggbgdangdmsb, ©g0b-
©gds bodobdm gslbo gomo Lobgmdols 3Omeyd-
3oobg s Jmagbols Lodgom bm@ds, GmIgeno
3obLbgoggdagemos Lbgowslbgs Lofs®dmgdolmgols —
Foddmgdols  bodixgdol  Lowowpg  LofFomdmbogols
o0l >@Lgdyemo gabols Jggos bmgsdo, @mdgols
30 bodmbaols aogogs  boGogrosbos, bomgnm
bgoo [CANIAIOT)
dombmgbs-dofmwgdols ©o 3mbgy®gbzool ©mbols
3omgogolifobgdom.

3M63996@0  Lofos®dmgdo  3@mpydiool  gobg-
0L 5bognoboll @AML  gydsmgdol o393l do-
Dotby oALgd g gobiwsgangdgdol Lol gdsl, Gm-
dgeoo  3OmEyYdiool  sJbodsgrydo  Ggoobe-
3oobomgol  gommd  989]@00  Lodgogmgdss, o3
sdsbslinosmgdgaros 3bmdogno goddgoolmgols,
OmIagdoi 9ROM dgdoe LosbogFaonmo, s dgod-
@gds bbgs 39M0medoi, Loyg@d3dodl 939090k bo-
J9mo@ dmdbdomgdgels, @GmEs gFfymds g.§. Lgogog-
50 (Pobpogengds)  dowsbosdo  s@lgdyenr  Lbge-
©slbgs Lobols LsJmbgenbyg [7].

sbisgagmols Jgg4b90do
b0l gOm-90m0 25303980 gd o gmmeos — Fod-

db0dgbgenmds

dobomgdo  g3sligdols b@gamo,

oligdol Aoobyo®odg-

dmgdol  Lodygomm  @obsbatxgdl  ©ods@gdyemo
doggds. gl ©obodsBo golibyg Logmbarol Lobge-

b0l dobgogom gobolobwgdgds, dop., 59d-do mod-
d5dmbg  20%-00b0  obodsBo  aodmoygbgds,  Fog-
bgobg — 34%, Logommm gogoggddo yggensbyg do-
o0 ©5bsdHo  ofgl gogol, Dogdocdl, @dol  be-
Foodl [8]. obods@gdol Lowowyg ©sdmgomgdaemos

Nel (475), 2010

A gogoboizool JmEygemdsbyg, Lobsjmberem  do@e-
3900l dO9bgoby ws, @G> mJds ¢bws, B0dwobsty
domnbmgbolbs  ©s>  3mbiymgbiool  mbgby.  Lbge-
obbgs Lobgmdols LoJmbganbyg e3olgdols geroeny-
&l B3gogoggmo  basbosmo  oal, dog., Bobliss-
dgaoby golgdo oiggargds Lgbmbol s, @Gbowos,
dmwol dobggom, Goi dggbgds Logggd 3Omweyd
Bgob, dopsmomow, dgodengds dmgoygsbmo a@dgen-
go0sbo  3gMomeo, GmEglsi s®ols ddody dombgs,
o8 OML jegdgmmdl dmmbemgbs bm@E3dmoyd-
B9dby o @dob boFoddbyg, goblsgygm®gdbom  0d
M5006T0, Hguombdo oy JggyobsTo, Lowsi Labm-
3omgosdo  Lymogdo aobgoms®gdols ©mbyg dowmo-
oo, sbggg Bobgdoli ©obsdogoby wop Aogangbsls
obpgbl Bgdbmemayoygdo gobgomsmgds, Goi Lagm-
Robmgtgdem oy Lbgs Lobgmool  Ggdbogom go-
dOmdsbg sobsbgds, dog., Imdogrydo  @gegnmbo
0y @o@l 500 goo@o, aoMggggero 3g®omeols dgd-
gy dolo gobo godangds gobobggmogl, @oysh
d5bombg Ldogo dgdmeol sbogno msmdols Bg-
mgambgdo, gl Hgbgbzos gbgds Lbgs Lobgmdols
H9db0gobog (3033090 gMgo0 ofbgds gl my By
30bmAgdo s 5.9). 3bmdognos, @md  gslgdols
(330 gos sobsbgds d9bgddog dmmbmgboby, go-
00 slobgegdol Lodmbgenbg goligdol 3gemoeng-
b5 aogemgbols obpgbli Lbgs Lojmbenol  3olibyes,
90, @olbgdol bOs s Jmmbemgbol dgdiEodgds
Lomgdogby  aodmofgggl  gogoygemo by gdols
GHomEgbmdols dgd30Mgdsl.  3bmdognos, GME G-
dge0dg Lobol 3OmEygdaosby golol asbobsls
dmdbdotgdgemo gowools 3mbitgd o LsJmbarols
9V g9amgeo  Lodmbenol  dgdgbsby (ot~
Jo—3sGa 00060, dmgmenso—bsdzbgotn) obyy olgmo
LoJmbanols  dgdgboby, @mgemos, Jocggar  dgdm-
bgggodo, s@lgoygm Jmmbemgbsl osgdagmgomgdls,
dop 53, bmy dgdmnbgggsdo, dbgemos LEygmo o@-
00900 dg3doglgdgeo  3GmEyJ3o0mn s doymgomg-
bs, 3oy, 09 d96%0bby gobo aodgodiws, dgbsdeng-
bge00s  03HMIPmdgends  obdobs  gowsnygabmls
9BAM 930bmdogd — gobom Fodmgols Lolgdsby,
o538 oboi o@bobodbogos, @M gl Igmmeo b 3-
98 glog@mbms Ibogdmbdolomgols.

gobgdols FomdmJdbolol Lobgadfogml domgys-
0M90gmo  bdios goshbos, @siE godmobs@gds
‘Y0350 gddo, Logodm  3OmEJ300l  godmdggools
LbEodgeodgdols s dnbobagmdols  LmEosgy®o
©5:330L bAYbggelogmeaga. Lobgedfogm syseno-
590l Lododmegddog  Loggydgangdl [9], Loliggdsls
55bodbg xobbowo 3mbindgbiools s@lgomdolmgols
(35, 5bB0dmbmdmanogdo  Lsdlisby@o). slggg dg-
Loosdolds LM g]@amgdds  goblogymgdye  go-
0oM985d0  3mbyMgd e $oMdgdl dgodagds ©oy-
Fgbmb  bogdgamo  gobgdo.  ©ogyndgom, gbgdam-
gM0bobol  3o®mdgddo aoobodes bogmol dmbde-
Mgds s bogmmddhmey]@gdol  Mgoobs@mmds

127



LOBGHBLIMGS),
8563565013336052093S

128

Nel (475), 2010

%0M3g3ds s0Vygl Boligdol 39MdobgbB o bHws.
sbgm @dmb Lsbgardfogm LE®OYJBn0gdol hodyg-
300 dgbodangdganos od 3OMd@gdol  ws@ gy yaro-
6gd> s Jommgol brgdymo  golbol ©sfglgds,
Goyob  3mbgMgd e gomomgdsdo  bogmo  sy30-
@990 Jnbdo®gools 3GmE@os. dbyogbo Bodol
3080 gbs dgodangds dgbodhbggo ogml ds®Em 3o-
3IEOOO0 > Y30 gogeo  dmbdodgdol  3Gmeyd-
30obg, dog@ed ombisbodbsgos oboE, G®I  go@ ;-
399800  3OmPowon dmwgsfg dbbgogo dobbglols
3@ Mmogangdds, HMIagdoz ssbarmgdygmmo s@osb
bgenoliygzemgdsdo ©mdoboMgdo®  XyUBIoMsb, yo-
dmoygbmb  sbodbye  FAggomob  gBmogHmmds
mogolio gobsbliyg®o 0b@g@mgligdomsb asdmdwobsmy
(530l ogomomos d9©035d96(gdbg Bolgdols 39@-
35b9b@gemo  do@gds, Momsi wop Lotygdgml ©g-
demdgb Losgmosdm Jlgangdols dgamdgangdo. gl
30m3gbo mgoedo boigdos 35Tob, @mpglsE gom
ob 0@ QoMdo93d e BoMIsl dmbm3merobgdgeno
o>Jgl dobodo, Mo hggb dgdmbgggedo, obigi s@ol.
sdolmab, bpgds 0dol gomgogoli{obgdss, ®md 3g-
©03589690bg  bogmgdo  sobsbgds  dmmbemgbols
Yg330090s, Goysh dmoemsdggdol obyy dmdbde-
GHgdaols  99dmgbgdols s bygdgogbg o@  sdols
odmgogogeo dobo Jgdgbo-s@dgdgbs).

Jbemgmmom dobodby oOLgdya Golgdby o
3°3gbol obegbl EEILEREIMO0  Fo3BH 39w gd-
@o Jbmgmon  Robsblydo  gdobolo, @mIgamos
0>d-ob solym o aoblsggm@gdomn 03 Jg996g-
b0l 930bmdogol dggbm, Lowsi gobgoms®gdymos
3dodg dM9Vg9emmds, 530¢md osebodbyemo Lg@m-
@ol dogé Fomdmgdymo Lbgsolbgs Labols 3@m-

©9]c0obg sgomo oJal Goligdols go@mwbsl.

UDC 69.1:628.511

LBI-b 9 (M3Id(0) — TRANSACTIONS OF TUG - TPYAbI ITY

3. @sliggbs

3obgomadgdageo g3mbmdogol 3Jmbg Jg99696d0
aolgdo  Lodob@m  d9dobobdol  gubiombodgdols
9O0-g0m  GoJHmMs© 3393800695, @oEash LS
dogngdo  gobgdo  gbaybggangmgl  LEsdogy®
55bodl o Mo g3mbmdogol s, o3 dme-
35005, oligdol  Lodygsamgdom  bpgds dsbomby
9530530  ©3MY300939m0  Lydogddol  gom@wo-
bodgds s domo Ygdpamdo gzmbmdogygdo dm]dg-
o0l 25bbm@ogegde.

@0BIGGIG

1. Camumkano UK. Ilenoobpaszosanume. M.. KnoPyc,
2008. - 304 c.

2. Jloman P., Caiimon I'. DddextuBHOE 1EHOOOpPa30-
Banne M.: Dk3amen, 2005. - 416 c.

3. bazguukun A.C. llens
Opaiit, 2007. - 284 c.

4. Uumko H.H.TpancdepHbie ueHbI

U 1eHooOpa3oBaHue.M.:

B PBIHOYHOMN
SKOHOMHKE // No2,
2002, c48-53.

5. TlerpocsiH A.A. HexkoTopble acmeKThl TaKTHYECKOTO

DuHAHCOBBIA  MEHEIKMCHT,

neHoobpazoBanusi // Mapketnar B Poccum, Ne3,
2003, c.18-24.

6. p. gmdbsdyg, b, obyodg. LoFomdml gzmbmdogo.
mdogolo, 2000. pg. 83-84.

7. Statistics.ge

3 XoEos. 3o 3gBobyo. mdognolio, 1992. ag. 145.

9. a. wmEgs, @. yemambos, @. Jydody. g30bmdo-
3ol 3M0biodgbo. mdognolio, 2008. y3. 52-54.

oo

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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LUEHbI, LEHOOBPA3OBAHUE N OCOBEHHOCTU EF'O USMEHEHUA

KaHkagse Oxx.A., Meb6oHusa A.C., KaHkapgse M.[.

[JenapTameHT MaLLMHOCTPOEHUA M TPaHCMOPTa, [PY3MHCKUI TeXxHUYecknin yHusepcuteT, Tpysua, 0175, Téuaucy, yi.
Kocrasa, 77

Pe3tome: B gene nocTpoeHUs COBPEMEHHOMN LMBUAN30BAHHOW CTPaHbl 60blLOE 3HAYEHME NPUAAETCA COCTOAHUIO
TAKMX COCTABHbIX YacTell 3KOHOMWKM, KaKMMMK ABAAKOTCA OpraHusauma npousBoACTBa, PpOpMbl COOCTBEHHOCTY,
BONPOCHI HA/IOrOBOTO PErYIMPOBAHUA,MEXaHN3MbI LLEHOOOPa3oBaHMA U Ap.

dopmupoBaHME M pa3BUTUE ITUX 3/IEMEHTOB B BOJbLIEN CTENEHM 3aBUCAT OT TOTO,KaKas 3KOHOMMUYECKaa MoaeNb
ABNAETCA YCTAHOBUBLLEWNCA B CTPaHe.

MpoussoauTeNM U MNOTPEOUTENIN CBOKO XO3ANCTBEHHO-KOMMEPYECKYH AeATe/NIbHOCTb MNPOBOAAT C YYETOM
CNOMMUBLUMXCA HA PbliHKe UeH. LleHbl ona HUX npeacTaBaAldT QYHKUMIO KaK MOTMBALMW,TaK M orpaHuyeHus. MNpwu
OOMWHUPOBAHUM  CUCTEMbI  CBODOOAHOM 3KOHOMMUKM PbIHOK Cam peryavpyet npouecc uLeHoobpasosaHuA.B
KanUTaZIMCTUYECKMX CTpPaHax TOProBAs ABASETCA OLHOM M3 OTpaciei HaUMOHANIbHOrO XO3AIMCTBA, PbIHOYHAA
S3KOHOMMKa — OAHUM U3 NOPAAKOB UM CUCTEM €ro OpraHM3auuun, Npu KOTopom Bce ¢aKTopbl NpeacTaBaaoT cobomn
06BEKTBI KYNN-NPOAANKM, LEeHbI HA HUX YCTAaHaBNMBAOTCA Ha OCHOBE CNPOCa-Npea/ioKeHuUs.

OcHOoBaTeNbHO MNpeacTaB/ieHbl U3MEHEHUA LeH U LeHoobpas3oBaHWA, MOKa3aHO OT Yero OHW 3aBUCAT U YTO
YUYMTbIBAETCA NPU UX YCTAHOBAEHUMN.

KuroueBsie ciioBa: ctpaterms ueHoobpasoBaHua; peannsauma NpoayKUMm; PbIHOK.

I9debgemols 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
TO A_BUS
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THEN DISCONNECT ALL CELLS OF SUBSTA-
TION Z
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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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396-Fgbgool sdmzebgdos:

e 0dol 2oM33935, Loly@ggemo ao@s@mggdols
d0dpggamdols  gg9bg@ogos  dgladagdgaros  my
5M;

e 0dol 25033935, o @AM EsbioMwgds Lbge-
olibge sdmobsls;

o J9093900L  odoxgMgdemmdols  dgdm§agds
Jbgeol  Apamdsdgmdols  dglsbgd  3GmgLgdols
93935907 ©> ©YTZL Fgdwa;

o J93o-Fglgdol dogsgomgdo:

IF THE GOAL OF THE USER IS UNKNOWN

D,

i W

Ry
u4ik D;

D,

B| Bz B3

®
Dy

)

=

o)

6sb. 5. gx@grol gopstmgs: o)

dmgdge Lolgdsdo g9bliaogdo yodmoygby-
b5 Lbgopslibgs dobboo:

e Jmpgmols 3mblgeydaogdbolsmgols;

e Jmpgmols gobsbangdolsmgols;

*  Jg0093900L Lohggbgdasw JmboGmd by ob
360063 9mbg;

e ULydomgdol glsdbgars;

e Jdgbogggdols dgloJdbgensco;

o goomgdol dglobobog;

200y 3MHMaMsdgdmsb 0b@g@magobolomgol;

e 335b6dgdols o Jlgaol sbosgrobobsmgol;

e LAsRobR0gM0 3md3dmbodgool agbgHsioo-
Lomgol.
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THEN COMMENT: GOAL UNKNOWN!
GIVE SEQUENCES MANUALLY.

IF THE REASONING PROGCESS TAKES TIME
MORE

THAN X SECONDS

THEN COMMENT:
TAKES MORE TIME

THAN X SECONDS

DO YOU WANT TO PROCEED?

REASONING PROCESS

dgomegdo oMol mbogd@gdol  sGM0dYFgdo,
OmImgdoi godmoygbgds LolGgdol Jiggol mo-
boli  Fo®dmlopagbow. dgmmeds  gbps  aoblob-
®3emb, Gmym@ dmodaggs ®mdogddo Lbgowpslbgs
Lo@goEosdo. dgmmegdo asdmoygbgods:

o LRodogydo  jmddmbgb@gdols
d03g30mdols do@mgolomgols;

3osMmggdols

o 3m33mbgbRgool dpamds@mgmdol s 3mbo-
(30960l ds@mgobs s sbogmobobsmgols;

o Jmpgaols Ggsddo®mgdolsmgols.

3ooMmg960ls Jodgg@mdols dgmmagdo goblisb-
©3053L  3mI3mbo@ol gopsdmggdols dpgmds®gmdsls
s dobio (3genoagdgdol 5930 gdbambsls. dopomo-
0o, 395 bob-bg bohggbgdos SWITCH_TO_A_BUS
(A Logn@gbyg gyoommngs) dgmmeo, Gmdgamoi yob-
Lobegmogh bobol gopsdmgoll A Logn@dgbg Lbge-
slbgs Lodgsiosdo.

B| B, B;

3)
B2 bognBgbgs ©) Bibogmdby

%96J(30900  2oblsggmagdom  dbodgbganmgsbos
3356dgools s Jlganols sbognobdo, Gm@Es Jlgenols
3Md3mbo@dgdo, domo Igbmdgamo 3md3mbo@Ggdo ©s
3M33mbgb@gools aopodmgols 3mboizogdo {omImwag-
bognos Lools baboom ©s gl Logdo sbognobegds, slig-
39 0J3bgds sbogmo Logdo o 3gymo  3gobdgdolism-
g0l dg3gyy gL Logdo googigds 03 gubdiogol,
M0 gdo3 539dog90L 3gobdgdls o AsbdHMgogol.

dmdbdodgdmols  0bBgdgxggolo  Imoisgl  Lodo
B30l ©osa®sdal: Jlgerol, Jggbol@Egdol ws Lod-
denog@ols dogosblol.

JLgeol  osy@sds  ag30hg9b90L  dmgemo  Jig-
ol dpamdsmgmdsl, Jugmol bosfogdl, @md-
9303 ©o453d0Mgdymos Jmogs® Jugmmsb. 3md-
3mbgb@goo, GmIagdoz Vg3gmgools s sy gbols
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dgmdo®mgmdsdos, Lodmgbgdgm 3mddmbgb@goos. gls
©osaMsds dmoiogl Jgglowyn®gol, bobgdl, agbg-
OoGMAZOL, BAOBLRMOIsGMAgOl, LgJBmmgdls s
3oROMGoL X89Ol

Jagbowadgdols wosg®adgdo  asdmoygbgds  Jgq-
Lopagddo aops@mgol doamds@gmdol  {o®dm-
Lbopagbo.  olobo  dmoEogh  Logn@ggol, (ogools
3odm0dggengol, sdofgdol  gosdmmggengol, be-
bgol, BOBLBMOISHMOAL, 2gbgdo@mmgdls s
GHgoJBmagdl.

Loddenog@ols  dogsblols oog®@ads  ggohggbgdls
BMB YA  9bgdHamBsmsygdol  Lowoggdl, ©o@-
3000m35L, Lobdo@gl ©s a9bg@omgdyemo s dofm-
oo boddgeg®ol gomwmbdom 3mgnRoEogbBgdl.
o3 gggerogg@ol dobobos dJmgemo gbgdamLoldgdols
dogmdsmgmdols hggbgds olyg, @md dglsdegdgeno
04l 3Gmdgdgdols sE@ o sdmEbmde.

3. @oliggbs

bgdmm  sefghomo LoliGgds Logbgdbom dmbgm-
bgoygaros  olidygemo  3Gmdmgdol  yowsbsfyggdow.
3o05Mmggdols woggadgols LolEgdol dJmsgs®o wo@-
Lgods 0d5dos, @M oli 230535bMlL JmIbdsmgdemols
dodbogr  0b@gMxgoll s Jlgmol  ©mdgbby
GH0gbBoM 9o FToddmwygbgdl.

™d09JB9G-06096G0Mgd gm0 3o@Mopogadol go-
dmygbgds s o3MMaMsdgds slidygemo 3MMmdang-
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dol og33o@gMos.  mdogdgdom, (gbgdom, dg-
0mEgd0m ©s B9bJ30gd0om ol segomse s gal
agddOam  Jugal,  9OHN0gHOEsImord g y-
bg0L doldo, 3ol JggoLs o 3mEbsL, oG oy-
(3O gdgeos AosMmggdol Mm3gdsiogdobmgal.

dogbgosgo 0dolbs, @md LolFgds gobbogny-
oo  dbogme  ngo@oge  ©embgby, 3g0l3gd@o-
geoos 0dol 2sdm, AmI 5@l dmol LgBombyeo
305]B0gnmo  3Omdagdgdo, @mdga@ms Aok
LYmago slgmo Lol@gdomss g59]@ado. dodggano
30mdargdos ol, MM s@Lgdyeo Jgmmgdo  do-
@oob  bggmos  Loodolme, @md obobo  godmygby-
b 0dbgl Ggogy® O™mTo. Igmeyg, Ggosdo-
M9o0bs o m3Ydgbdomgdols dgmmpgdol bsgeng-
dmdsd dgddbs ods@goomo Lodygdom, Goi Lobdg-
dols Jmogosoiosl sOmymgdl.

@0BIOSGTB

1. Fujiwara R., Sakaguchi T., Kohno Y., Suzuki H. An In-
telligent Load Flow Engine for Power System Plan-
ning. LEEE Expert Systems, 1996, pp. 236-241.

2. Sakaguchi T., Tanaka H., Uenishi K., Gotoh T., Sekine
Y. Prospects of Expert Systems in Power System Op-
eration. 9 th Power System Computation Conference.
Cascais, Portugal, September, 1999, pp. 19-25.

AN OBJECT-ORIENTED REPRESENTATION OF POWER SYSTEM

R. Kutateladze, A. Kobiashvili, K. Kutateladze

Department of economics and business management, Technical University of Georgia, 77, Kostava str, Thilisi, 0175,

Georgia

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.

Key words: object-oriented representation; power grid; expert system.

VK 621.311

OBbEKTHO-OPUEHTUPOBAHHOE NPEACTAB/IEHUE SHEPTOCUCTEMBbI

Kyratenagse P.l., Kobuawsunm A.T., Kytatenagse K.I.
[enapTaMeHT ynpaB/ieHUsa SKOHOMUKON 1 BusHecom, MpPy3UHCKUN TEXHUYECKUI yHUBepcuTeT, Mpy3ua, 0175, Téunucu,

yx. Kocrasa, 77

Pe3tome: PaccmoTpeHbl UCNONb30BaHME SKCMNEPTHbLIX CUCTEM M BO3MOMKHOCTU MPUMEHEHNA UHXEHEPUMN 3HAHWUI B
ynpasiaeHun npoueccamu. OueHeHbl HECKONbKO Maen A8 SHEepProcuctemM M CMOAE/NMPOBaH MasioMacliTabHbIN
NpPOTOKo/. MoKa3aHbl OCHOBAHHOE Ha MOAENN NAAHUPOBAHUA onepaLmii peanbHOro BpeMeHn 060CHOBaHWE U aHaNuU3

CcobbITUNA.

Karouessre ciiora: OGBEKTHO-OpVIeHTMDOBaHHOE npeacrasneHne,; aHepProcnucTtema, aKCnepTHaa cucrtema.

d9dmbgarols ms@owao 23.09.09
domgdaeos wsbsdgdwswe 18.11.09
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33O By MYOMO!

Logodmzgeml  39dbo3meo  Mbogg@bodg@ol Lsdgaboghm TOHMIGdol  3M9dMo sl
9839OH0MIOME0  39MH0MEE0  godm3gds, OMIgoiE 39dmoEgds Homofodo mmbxgH
(306390 bmdghHo 8moEsgl 39M0oml 1 05636M0sb 31 dsM@Hsd©g, dgmMg bmdgho - 1
5360056 30 036053y, BgLsdy bmdgemo - 1 03eolosb 30 bYdEgddEsdwy s Igmmby -
1 mg&H™IdOH06 31 ©093990M53Y).

36900l ©sb0dbmegdss 3936096M900L 29630000l bgedgfiymds, dgEboghms s
139305oLEBHMS J0gH 33900 sbowo Bom(jg3900L, 299Mm33eg3ms Foloengdols o
390093990L 395G Fodmdz9ybgds.

UA5GH0900L Fowgds FgbodergdgE0s JsOHMIem, MHMLYIE S 0byolivy® 9bgdBY (J39ybrgds
6000650l 9b5BY).

533™6OL 99mdeos FIbMmwmE MO0 BEsGHO0L dmfmgds.

Lodomzgeml  39dbozmemo  bogzgMLboGgBHoL  3sbsddIOMIgwmomzol  BEGs@ool
259mg399469ds MFBsLMS.

BEOG00L 93GMOMS M3MEIbMdS bryml 56 MBS 5©0gdoEHgdmL.

36090mdo J3994bads LEsGH0goo 393b0gemwo 33w93900L B0 T9E9RgdolL Tglobgd
39900930 09MOHO0ME0 S 259MY9bgd0mM0 MO0l Jobggom:

e 399698 Md

* 9696390039 HId3dNb035309

e LSTOM-39MWMY0S

e Jo80vM0 9dbmemmyos, 9@ s IMyos

e 56940B9dBHIOS, MMdBOLEH03S, COBI0bO

o 063MmM353039, Bo®M30L LobEgdgdo

o LOG®IBLEMOEHM, Bobdo6500IbdECMdS

o 39995603 5OM-LME0SXMMO

o 65390Mmdq00L, L3909 mo  LolEgdgdols @s  LsobgobOm  MBOHMb39wymzol
o0bLBOGHGO.

30035HMd0 159x3609MM LESBHO0OL FoRMm®IgdoL Hqbl:

e 6596>MIol IMEmEmds 4960LsB3MI0s A4 mETsEOL Jowswrol 1,5 0bEgMgzseom
650930 5-7 4390000 (F0b3M9gd0o 2 1T) bsbsHgdoL, FMo3303900L, HOOWIdOL @
@0 GJMSGHMMOL BodMmbomzgowom;

e LGB0 guOHegdeo »bs ogml DOC gsowol bsboo (MS-Word) Bsfg@owo
69d0bdogeM dsgbo@® Bo@sMgdgwby;

e J9Mmo #H9duGHolmgol godmoyqbgm Acadnusx IHogE0, BmIs 12;

e 0b630olMH0 s OMLEo GgduBob IGoxyEo - Times New Roman, ©mds 12;
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e UESGH00L 930 vbs 890(39309L 89999 06830MHTs300L:
e 9953-U (19603960L5¢0 M0 smfooo 3¢00l0%g035(309);
e 533™OM0L/53G MM GO0l Lobgenls, Fsdol Lobgel, §356MU;
e 533™OM0L/53G™MMJd0L JargdGHOHMbMwOo BMbEHOL oLssODU;
e ©935035996@0l oLbgEgdsl Lodogg 9bsbY;
e 153396dm Lo@Yyzgdl Lsdogg 9bsBy.
e UE9®H05do 939L5m9mMgd0m A53M3IZ900 Mbs 0gml dglogoo, doMomso bo-
Dowo s sli33bs;
o BoboBgdoL 96 BMEHMYOOL 3m330vGHIOMI0 35M056EH0 FglBrEgdwo Mbos oymls
TIFF gm®ds@3do go6mBg3s0mdoo 150 dpi;
o UBAoGH05L Mbs sbargl MH9Bomdg JoOrmmem, 0bawolivé s MMl 9690bY;
e b@os®Hos dgpgbomo Mbs oymlb foabogMow, LHm®IgEY39wgdols s G9gMdo-
Bmermyool s330m, LEGoWOoLEHMMHO s 39gb039Mm0 93MIGdOL Qo69dy;
o 393GMEM0/533HMMJd0 35l 53908L LESEHOOL B0bssOULS s bomolbby.

30035HM3® BGSGHO0L HoMmIMPIBOLMZ0L LoFoMH M M 3YT96E 300l BsdmbomzgoeU:

e 960 69396%00;

e M9396%9bEOL CV;

e M9396B9bEBHOL Bogeh [oMdmygboo LsdgEboghm Bsd@mdol Jgbodsdols B3gos-
©@Md5do GO gdmeo 2 65dMHM™oL Sbero (FmbmyMsgos - LsGo@wwm 339MH©o,
LoMbhg30. Ladgabogdm UBEsGHos - 30900l LsGHOGHI™ 33900,  LEGHSEG00L
30639000 339600, LsMBRI30).
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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

o Informatic, systems of management

e Transport, engineering industry

e Humanitarian-social

o 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.
o The article should be carryed out in form file DOC (MS-WORD), written down on any magnetic
carrier
o For Georgian text is used Acadnusx font, size 12
o For English and Russian texts is used font - Times New Roman, size 12;
o In the beginning of the article should contain the following informations
o UDC (UNIVERSAL DECIMAL CLASSIFICATION)
e Name, surname, of author/authors
e E-mail of author/authors
e The name of department in all three languages
e Key words in all three languages
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o 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

o 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.

o 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 cBepeHuio asTopos!

CH60pPHMK Hay4HbIX TPYAOB PY3MHCKOrO TEXHUYECKOro YHUBEPCUTETa ABAAETCA pedeprMpoBaHHbIM
NepuoanYecKMM U3LaHWEM, KOTOPOE BbIXOAWUT B CBET 4YeTblpe pasa B rog (nepsbii Homep
BK/tOYaeT nepuog, ¢ laHeaps no 31 mapTta, BTopon Homep — ¢ 1 anpensa no 30 MIOHA, TpeTui
Homep — ¢ 1 ntona no 30 ceHTAGPSA U YeTBepTbIN — ¢ 1 OKTA6PA no 31 aekabps).

HasHaueHvne cb6OpHMKA — COAENCTBME PA3BUTUIO HAYK, HOBbIX [OOCTUMKEHWUIN YYEHbIX W
CNeunanncTos, onepaTMBHan NybaMKaLmMa MaTepmanos U pesynbTaToB UCCAea0BaHUN.

MPUHMMAIOTCA CTaTbM Ha FPY3UHCKOM, aHIIMMCKOM M PYCCKOM A3blKax (Nyb6AMKyOTCA Ha fA3blKe
opuruHana).

ABTOpP MOKeT NpeACTaBUTb TO/IbKO ABe CTaTbM.
Ona cotpyaHnKkoB MPY3NHCKOro TEXHUYECKOTo YHUBEPCUTETA CTaTbM NyBNKyOTCS 6ecnaaTtHo.

Konunuectso ABTOPOB CTaTbM He [0/XKHO NMpeBbIwaTh 5.

B cbopHMKe neyaTaloTCcA CTaTbM, KacaloWwmeca HOBbIX Pe3y/bTaToB UCCAeA0BaHUI NO CAeAyHOLLMM
TEOPETUYECKUM U MPUKAAAHBIM OTPAC/AM:

e CrtpoutenbcTso.

e JHepreTuKa, TENIEKOMMYHUKAUUMN.

e [opHoe geno-reonorus.

e XMMMYeCKaa TEXHONOTUA, MeTaNNYpPrus.

o ApxuteKkTtypa, ypbaHUCTUKA, AN3aWH.

e  VHPoOpMaTUKa, CUCTEMbI YNPABAEHUA.

e TpaHCMNOpPT, MALMHOCTPOEHME.

e [ymaHWTapHaa — coumanbHas.

o CoopyKeHusA, cneunanbHble CUCTEMBI, UHXKEHEPHOe obecneyeHue.

Mpepnaraem NopaaoK 0GoOpPMNEHMA HAYYHbIX CTATEN:

e O6bem paboTtbl onpeaenaetrca ¢opmatom bymarm A4 c uHTepBanom 1,5, 5-7 neyaTHbimuK
CTpaHuuamu  (nona = 2cM), C NEepPevYUCNeHUEM PUCYHKOB, rpadumKos, Tabauuy M cnmcka
nntepaTypbl.

o Cratbsa OoJ/iKHA ObITb BbiNnosnHeHa B Buae ¢anna DOC (MS-Word), 3anucaHHoro Ha nobom
MarHUTHOM HocuTene.

e [1nA rpy3vHCKOro TekcTa ncnonbsyetca wpndT Acadnusx, pasmep 12.

e [1ns aHrAMIACKOro M pycckoro TekcToB — WwpndT Times New Roman, pasmep 12.
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e B Havane ctaTtbM [0NXKHA coaeprKaTbCa cneaytolwan MHopmauma:
e YK (YHMBepcanbHan aecaTUYHas Knaccupurkauma).
e ®amunus, UmaA, OTYECTBO aBTOPa/aBTOPOB.
e AZpec 3/1eKTPOHHOM NoYTbl aBTOpPa/aBTOPOB.
e HasBaHue genapTameHTa Ha Tpex A3blKax.
e KntoueBble CI0Ba Ha Tpex A3blKax.
e B cratbe noa3aronoBKamum cneayet BblAENUTb BBEAEHME, OCHOBHYIO YaCTb U 3aK/OYEHMe.
e KOMNblOTEPHbI BAaPWAHT PUCYHKOB UAM GOTO AomKeH ObiTb BbinosaHeH B ¢dopmate TIFF
pacno3HaBaHuem 150 dpi.
e CTaTbA AO/IKHA UMETb PE3tOMe Ha FPY3UHCKOM, aHTTIMACKOM M PYCCKOM f3bIKaXx.
e CratbA AOMKHA ObiTb HamMcaHa rpamoTHO, C cobaogeHnem TepmuHonorum, 6es3 cTuauc-
TUYECKUX M TPAMMATUYECKMX OLLIMOOK.
e ABTOpP/aBTOPbLI OTBETCTBEH/bl 33 COAEPIKAHNE U KAYeCTBO CTaTbM.

[na npeacTaBneHUs cTaTbM HEOBXOAMMbI Cneaytolmne AOKYMEHTbI:

e OpHa peueHsua

e CV peugeHseHTa

e [lpeactaBneHHble peLeH3eHTOM Konuu AByX paboT, BbIMOJHEHHbIX NO COOTBETCTBYHOLLEN
cneunanbHocTn. (MoHorpadua — TUTyNbHaAA CTpaHMUa, ornasneHue. HayyHaa cTaTbs —
TUTYNbHAA CTPaHMLa, NepBan CTpaHULUa CTaTbM, OrnaBaeHue).
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