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UDC 624
DEFIINITION OF OPTIMUM PARAMETERS OF THREE-ROD FARM

B. Gvasalia, D. Jankarashvili, T. Sherazadishvili
Department of engineering mechanics, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: There is defined the a method finding of optimum parameters of three-rod symmetrical farm. The given
method at the set loading and other restrictions allows to pick up sections of cores of a farm so, that farm had the
minimum weight. The method finding of a global extremum is based on algorithm of casual search. There is developed
the complex of applied programs which give comprehensible accuracy for definition of optimum parameters of a farm.

Key words: Three-rod farm; optimum parameters of three-rod farm; method of casual search; computer realiza-
tion.

VK 624
ONPEAENEHUE ONTUMA/bHbIX NAPAMETPOB TPEXCTEPYXHEBO ®EPMDbI

'eacanua b.A., AxxaHKapawsunu A.I., Wepa3zaguwsunu T.A.

JenapTaMeHT UHXKEeHEepPHOW MexaHWKKU, PY3NHCKUI TeXHUYECKnin yHusepcutet, Mpysus, 0175, Téunucu, yn. Koctaea,
77

Pe3tome: PaspaboTaH MeToA, HaXOXKAEeHWA ONTUMAbHBIX NMaPaMeTPOB TPEXCTEPIKHEBOW CUMMETPUYHON depMbl.
[aHHbIN meToa Npu 3a4aHHOM Harpyske U ApPyrux orpaHMYeHusax no3sonneT noaobpatb ceYeHusa cTep)kHen depmbl
TakMm 06pasom, 4ytobbl depma umMena MUHMMANbHLIA Bec. MeToad HaxoXKAeHUA TrNobanbHOro 3KCTpemyma
OCHOBbIBAEeTCA Ha aNropuTMe CAyyaiHOro nowcka. PaspaboTaH KOMNAEKC MPUKAAAHbLIX MPOrpamm, KOTopble AatoT
npuemIemyto TOMHOCTb A4/1A onpeseneHns ONTUMabHbIX NapameTpoB Gepmbl.

KnioueBble cnoBa: TpexcrepHeBas ¢epma; ONTMMaibHble MapameTpbl TPEXCTEeP)KHEBOW depmbl; MeTosn
CNly4altHOTrO NMOWCKa; KOMMbIOTEPHAA peanusaums.
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UDC 624.07

TESTING OF REINFORCED CONCRETE CONSTRUCTION ELEMENTS ON BENDING, VIBRATION AND
IDENTIFICATION OF ITS INITIAL RIGIDITY

l. Kvaraia, N. Mskhiladze

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

Resume: The development of modem computer technologies allows to carry out the control on constructions in
an uninterrupted automatic regime. This requires, that the information on test results have to be obtained through
existing converters and then put into in such a form that is easy to process. Therefore, during any test the parameters,
which are under scrutiny first of all should be identified and the methodology for their identification selected. In order
to identify the parameters in their entirety, which are important at any stage of a strained-deformed state of bending
reinforced concrete constructions, we have developed a simple methodology. By means of a test initial dynamic and
static rigidities were also established and compared with a theoretical value of the rigidity.

Key words: concrete; reinforced concrete; reinforcing; strength; deformation; rigidity; vibration;
bending.

YK 624.07
WUCNbITAHUE XXENE3OEETOHHOIrO KOHCTPYKTUBHOIO SNIEMEHTA HA U3IMB, KONIEBAHUA
W OMPEAENEHUE EFrO HAYA/IbHbIX }KECTKOCTEMN

Keapasa U., Mcxunapse H.
JenapTameHT ropoACcKoro U NPOMbILIEHHOTO CTPOUTENbCTBA, [PY3MHCKMIA TEXHUYECKNI yHuBepcuTeT, py3us, 0175,
Téunucwm, yn. Kocrasa, 77

Pe3slome: [lpuBeseHa MeTOAMKA MUCMbITAaHWA Kene30b6eTOHHbIX W3rMbaembiXx 3/1eMeHTOB, KoTopas Jaet
BO3MOYKHOCTb ONpeaenaTb NPOYHOCTHble, AedOPMATUBHbIE U AMHAMUYECKME XAaPAKTEPUCTUMKU Kene3obeToHa Ha
pasHbIX YPOBHAX HaNpsXeHHOo-fedOpPMMUPOBaAHHOTO cocToAHMA. C 3TOM LEenbld C MNOMOLWbBL  CheumanbHo
W3roTOB/IEHHOrO CW/IOBOFO CTEHAA MCMbITbIBA/IMCb BEPTUKANBHO YCTAaHOBJNIEHHbIE KOHCOJIbHbIE Kene306eToHHble
3/1EMEHTbI, W3rOTOBNEHHblE U3 JIETKUX, ObBNErYeHHbIX W TAXeNblX OETOHOB, apMMPOBAHHBIX aPMATYpoOW
nepnoamyeckoro nam rnagroro npoduna. UcnbiTblBannch U NpeaBapUTENbHO HANPAXKEHHbIE 31EMEHTbI.

PesynbTaTbl MCCNe0BaHMA HAYaNbHbIX UHAMMYECKUX U CTAaTUYECKUX YKECTKOCTEN Kene3obeTOHHbIX 3/1eMEHTOB
noKasasn, YTO OHW 3aBMCAT OT BMAA OETOHa M apMMPOBAHUA M BCErga 3HAYUTENIbHO MeEHbLUe TeopeTUYeckomn
YKECTKOCTU NPUBEAEHHONO CeYEeHUS.

KnioueBble cnoBa: 6etoH; kene3obeToH; apmMmpoBaHUe; NPOYHOCTb; AedOPMATUBHOCTb; YKECTKOCTb; Pa3pbis;
n3rmo.
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UDC 691.32
DEFORMATION OF LIGHT CONCRETE AT CYCLIC PRESSING-TENSION
I. Kvaraia, N. Mskhiladze.

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

Resume: In Georgia, as in active seismic region it attaches great importance to use light conorete widely. In the
world practice, hence the effectiveness of light concretes follows, that it has already started producing of artificial
light fillings, which is sufficiently expensive process. after all Georgia has practically unlimited reserves of natural, vol-
canic fillings, which physical and mechanical properties are studied well, but their assimilation doesn't take place. To-
gether with the increase of volumes of buildings it is inevitable to go on study of concrete made on such fillings. With
that end in view were carryed out tests on light concretes at axial pressing and tension, as disposable, also in the case
of cyclic increasing of seismic type statical.

Key words: filling; concrete; reinforced concrete; strenght in advance; pressing; tension; solidity; deformation;
cyclic;absorpion of energy.

YAK 691.32
ODEPOPMATUBHOCTD JIEFTKOIO BETOHA NMPU UMKTUYECKOM CHKATUU - PACTAXKEHUN
KBapas WU.b, Mcxunapse H.T.

JenapTameHT ropoACcKoro U NPOMbILJIEHHOTO CTPOUTENbCTBA, [PY3MHCKMIA TEXHUYECKNI yHuBepcuTeT, py3us, 0175,
Téunucu, yn. Kocraea, 77

Pe3stome: B Mpy3uu, KoTopasa HaxoamUTCcA B aKTUBHOM CEICMUYECKON 30He, oYeHb BOobLIOe 3HaYyeHWe NpuaaeTcs
LWMPOKOMY NMPUMEHEHMUIO Nerknx 6eToHoB. B MUpPOBOIM NpakTuKe, ncxoaa M3 3dOeKTUBHOCTU JIerknx 6eToHOB, yiKe
[ABHO CTann MPOW3BOAMUTb MCKYCCTBEHHbIE JIETKME 3aNOSIHUTENAWN, YTO ABAAETCA LOBOJIbHO L0POrMM MPOLECCOM.
lpy3uns ke ob6bnagaer ¢akTUYeCcKM 6e3rpaHMYHbIMKM 3anacamn MPUPOAHbLIX, BYJIKAHUYECKOTO MPOUCXOXKAEHMSA,
3anonHuTenel, ¢GU3NKO-MexaHUYEeCKMe CBOMCTBA KOTOPbIX [AOCTAaTOYHO XOPOLWO W3y4yeHbl. HO KX OCBOEHMA He
npoucxoamut. Bmecte ¢ poctom 06bEMOB CTPOUTENLCTBA HEOOXOAMMO NPOAOAKMUTL U3yyeHUe BEeTOHOB, M3roTOoB-
NIeHHbIX Ha Takux 3anonHutensax. C 3ToM uenbto 6blM NpPoBeAEeHbl SKCMEPUMEHTbl Ha Nerkux 6eToHax Kak npu
O[HOPA30BOM OCEBOM CXATUW W PACTANKEHUWU, TaKXKe B CAyY4ae UMKAMYECKM PacTylLMX CTaTUYECKMX Harpysok
CENCMMYECKOrOo TMNa.

KnioueBble cnoBa: 3anonHuTenb; 6eToH; Kene3obeToH; NPOYHOCTb; CKaTue; pacTaxkeHne; AedopMaTUBHOCT;

npeaHanps))eHue; LMKAUYHOCTb; NOTOLLEHNE SHEPTUN.

9930 bgarol msdowo 17.06.2008
Jomydamos wsbsdgiwow 11112008
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LEASING — EFFECTIVE FORM OF ASSISTANCE TO SMALL ENTERPRISES

M. Magradze, K. Kutateladze, A. Burduladze

Department of heat and hydroenergetics, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: The paper deals with the use of leasing in Georgia and regards it as a form of assistance to small enter-
prises. Financial leasing is considered to be a specific form of capital investment. Unlike traditional bank credit it
enables companies to have necessary basic means without synchronous expenditures.

Financial leasing is beneficial enough, as it takes into consideration the peculiarities of leaseholder’s activity, in-
creases the financing amount of the operations and ensures fiscal advantages.

Leasing will significantly simplify the problem of main credit risk of financial support to companies. Due to syn-
chronous use of leasing and insurance operations, investment conditions will become attractive for investors, insur-

ance companies and especially small enterprises.

Key words: leasing; leasing service; financial and operational leasing; leasing contract.
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STUDY OF DISTRIBUTION OF AN ELECTRIC FIELD IN AN IONIZER OF ROTATORY MOVEMENT

G. Tskhomelidze

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

Thilisi, 0175, Georgia

Resume: There is considered distribution of an electric field of high intensity in ionizer of rotatory movement.
There is studied influence of value and polarity of the enclosed pressure on value of intensity electric critical of a field.
There is shown, that distribution of a field in an ionizer of the offered design is sharply non-uniform and demands de-
tailed studying. There are yielded results of experimental researches and it is proved expediency of continuation of re-

searches in this direction.

Key words: ionization, critical field, strimmer.
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WU3YYEHUE PACNPEAENEHWUA /IEKTPUYECKOrO MONA B YCTPOMCTBE BPALLIAIOLLLEFO

OBUXKEHUA
Uxomenunpgze I.0.

JenapTameHT 3NeKTPOIHEPreTUKU, 3INEKTPOHUKU U INEeKTPOMEXaHWUKM, rpy3VIHCKVIl7I TEXHUYECKUI YHUBEPCUTET,

lpy3us, 0175, Téunaucu, yn. Koctasa, 77

Pe3lome: PaccmoTpeHo pacnpegeneHve 3/71eKTPUYECKOro MoAA  BbICOKOW HAMpPAXKEHHOCTM B MOHM3aTOpe
BpALLAloOLWLEro ABWMMKEHMA. M3yyeHO BAMAHME 3HAYEHUA U MONAPHOCTM MPUIOKEHHOTO HANpsXeHWUA Ha 3HayeHue

HaNPAXEHHOCTM KPWUTUYECKOrO 3/1eKTPMYECKOro noss.
NPeaNoKEeHHOW KOHCTPYKUMM pe3Ko HeogHopogHoe W TpebyeT A[eTanbHOro  M3ydyeHus.

[Moka3aHo,

yTo pacnpegeneHve noaa B WOHWU3aTope
[aHbl pe3ynbTaThl

3KCNEPUMEHTA/IbHbIX MCCHEAOBaHMVI M  AOKa3aHHa LI,EIIECOO6paBHOCTb npoaoiKeHnAa MCC!'Ieﬂ,OBaHVIVI B 3TOM

HanpaBaeHUn.

KnioueBble cnosa: MOHU3aUunA,; KpUTU4eCKoe none; Ctpumep.
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UDC 624.131
METHODS OF STATIC AND DYNAMIC DESTRUCTION OF THE ROCKS

G.Baliashvili, F.Bezhanov, L.Gurchumelia, N.Sarjveladze, T.Rukhadze
Department of mining technologies, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: There is given the destruction of the samples of marble, sandstone and tuff by action static and dynamic
forces. Sample state: dried, water saturated, SAS-saturated. Testing medium: air, water,

SAS. Optimal methods of rock destruction were elaborated.. The mechanism of rock destruction and reasons of
the variation of the value of specific work are given.

Key words: rock; mechanism of rock destruction; surface — active substance; specific work; modulus of elasticity.

YK 624.131
METO/Abl PA3PYLLUEHUA FOPHbIX NOPOA, NOA AEACTBUEM CTATUYECKON U
AUHAMMUYECKOW HATPY3KHN

Banunawswuau I.4., bexkxaHos ®.X., l'ypuymenusa J1.B., Capaxsenagse H.B., Pyxaase T.
JenapTamMeHT ropHbIX TeXHONorni, MPYy3NHCKNIM TeXHUYeCcKnin yHnsepcuteT, Ipysus, 0175, Téuancu, yn. Koctasa, 77

Pe3lome: [MoKasaHO paspylweHve 0b6pa3LoB Mpamopa, necyaHuKa W Tyda nop AeNCTBMEM CTaTUYECKON U
OWHAMUYECKOW HarpyskM Mpu MX WUCMNbITAaHUM B CYXOM, BOAOHACbILLEHHOM W HacbllweHHom pacteope [AB, B
BO3A4yLWHOM, BogAaHoM u B cpeae MAB. MpuBeaeHbl MeToAbl MEXaHM3MOB Pa3spyLUEHUA TOPHbIX MOpPo4 U NMPUYUHBI
M3MEeHEeHUA yaenbHOM paboTbl paspyLleHUs.

KntoueBble cnoBa: nopoapbl ropHble; MAB; yaenbHan paboTa; MEXaHU3M paspyLLEHUsA; MOAYAb YNPYTroCTu.
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THE GEOLOGICAL POLICY OF THE COUNTRY AND RATIONAL USE OF THE MINERAL RESOURCES

N. Kajaia, N. Japaridze, Sh. Gegia

Department of geology, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: The optimal use of the country’s mineral resources raises the level of the state independence. Georgia
does not have the appropriate quality list of mineral resources classified to commercial types. The state control over
licensing, certification and utilization of the mineral resources needs to be established. These are the main subjects of

the given article.

Key words: Mineral raw materials; resource; balance reserve; balance value.
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PAUMNOHAJIbHOE UCNOJ/1Ib3OBAHUE MUHEPAJIbHbIX PECYPCOB U TEOJIOTNMYECKAA
MNOMUTUKA CTPAHbI

Kapg:kaa H. A., O:xanapupase H. H., l'erna L. A.

JenapTtameHT reonorun, Fpy3sMHCKMIA TEXHUYECKMIA yHuBepcuTeT, Mpy3ua, 0175, Tounucu, yn. Kocraea, 77

Pe3tome: OntvmanbHOe MCMNO/Mb30BaHWE COBCTBEHHOrO MMHEPAsbHOrO CbipbA MOBbIWAET CTeNeHb peasibHOM
HEe3aBUCMMOCTU CTpaHbl. [py3ns MO CErogHAWHWIA AeHb He WMeeT MepeyHA No CTeneHu [OCTOBEPHOCTU U
NPOMbILNEHHbIM TUMAM A0JIKHbIM 06pa30M KnaccnPpULMPOBaAHHbBIX MECTOPONKAEHMUI. ITU TEMbI U PacCMaTPMBAIOTCS
B [JAaHHOM CTaTbe.

KntoueBble cnoBa: muHepanbHoe cbipbe; pecypc; 6anaHcoBbIi 3anac; 6anaHcoBas CTOMMOCTb.
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PROSPECTING CRITERIA OF GOLD DEPOSITS
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Department of geology, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: Tere are analyzed the results of investigations on gold, carried out beginning from second part of the
last century till nowadays. Three comparative informative groups are picked out and the necessary prospecting crite-
ria of the Gold deposits in XXI century is considered.

Key words: gold; deposit; industrial type; paradigm; prognostic-prospecting model.
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DEFINITION OF THE MAXIMAL SPEED OF RISING OF THE ELEVATING INSTALLATIONS

M. Tsereteli, N. Makharashvili

Department of mining technologies, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: The work is concernined to the determination of the maximal speed of elevating installations. Consecu-
tive from the technological process, in advance known annual productivity and height of rise is given the methods
with the technical possibility the definition of duration of the rising cycle , the optimal weight of a lifting cargo, valua-
tion of a speed multiplier and the optimal value of the maximal speed of movement of the cargo.

Key words: time of rise; multiplier of speed; optimum maximal speed; the optimalmost profitable weight.
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ONPEAENEHUE MAKCUMA/IbHOW CKOPOCTU NOABEMA NOABEMHbIX YCTAHOBOK

Lepetenn M.B., Maxapawsunu H.3.

JenapTamMeHT ropHbIX TeXHONorni, MPYy3NHCKNIM TeXHUYeCcKnin yHnsepcuteT, Mpysus, 0175, Téuancu, yn. Koctasa, 77

Pe3tome: PaboTta KacaeTca onpegeneHns MakCMManbHOM CKOPOCTU NoAbéMa NOAbEMHbIX YCTaHOBOK. MpuBes-
€Ha MeTOoAMKa, KOTOPas AAaeT BO3SMOXKHOCTb ONpeaenaTb NPOAC/IKUTENBHOCTb LUK NOAbEMA, HAUBbLITOAHENLWNIA BEC
NoAHMMAEeMOro rpy3a, 3Ha4eHMe MHOXKUTENA CKOPOCTU U ONTUMA/IbHOM MAaKCMMabHOM CKOPOCTU ABUMKEHMSA rpy3a.

KnioueBble cnosa: BpemAa noabema; MHOXUTEJ/Ib CKOPOCTHU,; ONTUMAJ/IbHAA MaKCMMa/ZibHaA CKOPOCTb; HauBbIroa-

HelLwwn Bec.

9990 bigarol modowo 07.10.2008
domydamos psbsdgiwow 18.12.2008

g
e
g
<
&
S)
=
3

51



&
Q
&5
%
&
«©

>
e
g
3

52

Ne 1 (471), 2009

YOK 669.15.74-198.669.743

LAI-L ‘dA(M3I50 — TRANSACTIONS OF TUG — TPYAbI ITY

UCCNEAOBAHUE, PASPABOTKA U NMPOMBILWNIEHHOE OCBOEHUE TEXHOJ/IOTMWU BbINJIABKU
CUTMKOMAPTAHUA U3 BEAHBIX BbICOKOXENTESUCTbIX MAPTAHLIEBbBIX PY/ HA
®EPPOCN/TIABHOM MUHU-3ABOAE OO0 «METEKC»

3.A. CumoHrynawsunn*, T.B. Wapawungse, M.O. Uupaasa, b.I'. Maucypaase, C.C. Hebuepuase

[enapTameHT mMeTannyprumn, matepuanoBefeHna u ob6paboTkM meTannos, [PY3SUHCKUIA TEXHUYECKWUIA YHUBEPCUTET,

l'py3us, 0175, Téunaucu, yn. Koctasa 77

E-mail: zurabsimongulashvili@yahoo.com

Pe3tome: MNccneaosaHa BO3MOXHOCTb NPUMEHEHMs
B LWKMXTe AAA BbINJABKM CUAMKOMapraHua 6eaHbix
BbICOKOXKE/Ie3UCTbIX MMMOPTHbLIX py4. [arTca TexHu-
Yeckne xapaKTepucTUKM GeppocniaBHOro MUHM-3aBOAA
000 «METEKC». T[loKa3aHbl TeXHWYECKOEe, TEeXHO/0-
rMyeckoe, 3KON0OTMYEeCKOe W 3KOHOMMUYECKOe Mpenmy-
LecTBa TAKMX 3aBOAOB MO CPAaBHEHWUID C KPYMHbIMU
3aBOAAMM.

Ha ocHoBe npoBeAeHHbIX UccieaoBaHMin paspaboTa-
Ha 1 ocBoeHa pecypcocbeperatowas TEXHONOINA MOJY-
YEeHUA CUAMKOMAapraHua M3 paHee He NPUMEHSEeMbIX
BbICOKOXKeIe3MCTbIX MapraHueBblX pya, NO3BOAAKOWAA
CHU3UTb PACX0L, AOPOrOCTOALLErO BbICOKOCOPTHOTO Map-
raHLEBOro KOHLEHTpaTa, pacCluMpUTb CbipbeBYH Hasy U
YAYYLWNTb TEXHUKO-3KOHOMMYECKME NOKa3aTe M NAaBKu.

KnioueBble cnoBa: oeppocniasbl; CcUAMKOMAPp-
raHel,; MapraHUeBas pyaa; WWXTa; OCHOBHOCTb LU/IAKa.

1. BBEAEHMUE

MeTannyprua saBnaeTca ogHow u3 6a3oBbix oTpacnemn
3KOHOMMKMW, OT YPOBHA pPa3BUTUA KOTOPOMN cCerogHs
3aBUCUT NPOrpecc NPOMbILLAEHHOCTHM Tpy3uun.

3HauyeHue YepHoW meTanayprum ans Fpysuu TpygHo
nepeoueHnTb. 3TO AEUCTBUTENbHO 6asoBas oTpac/b
HapoOAHOrO XO3fAMCTBA CTPaHbl, OAHA W3 HEMHOTUX
oTpacnelt  MPOMbBIWJAEHHOCTM, PO/Ab  KOTOpOM B
3KOHOMMKe [py3un 3a nocnegHue rofpl YCUAUBAETCA U
roe HabaaaeTca pocT NPOMbILWIEHHOTO NPOU3BOACTBA.
BbnaronpuaTHoe reorpaduyeckoe pacnosioxeHue U Hanu-
yme TPaAHCMOPTHbIX Marncrtpanen, cobcTBeHHas 6asa
MapraHUeBOro Cbipbs, 3Ha4YMTE IbHbIE 3aMackl Yras, UCTO-
PUYECKM CNOMMBLUMIACA KagpoBbl U HAayYHO-TEXHMYEC-
KU1 noTeHuman, bonblune TEXHUYECKUE, SHEepreTUYeckue
M TEXHONOTMYECKME MOLLHOCTM, 3a/I0XKEHHbIE B MeETan-
Nypruyeckve npeanpuaTMA B MNPOWble  ToAbl, MW
BO3PacTaloLLLasn KOHbIOHKTYPA Ha MEeTaNIoNnpPoAyKLMIO Ha
MeXAYHapOoAHbIX pPblHKax — BCe 3TO FOBOPUT O TOM, YTO
lpy3ansa 3a KOPOTKUI CPOK MOXKET CTaTb CepPbe3HbIM

MOCTaBLLMKOM Ha MUPOBOM PbIHOK METANNONPOAYKLUM,
roe BeAyLLyto ponb urpatot peppocniassl.

OcHOBHOE HanpaB/ieHWe ero pPasBUTUA — 3TO NOBbI-
WeHMe KOHKYPEHTOCNOCOBHOCTM NPOAYKLMM, NyTem
YMEHbLUIEHUA 3HEepPro- U MaTepuasoeMKoCTU MUCMNONb30-
BaHMA COBPEMEHHDBIX AOCTUMKEHWUMA HAYKWU, NPU BbICOKOM
YPOBHE KOMMJIEKCA KAYECTBEHHbIX MOKasaTenen u
npuemnemon LeHe.

PelweHune 3Tux 3a4a4, Hapaay C KPYMNHbIMU Npeanpu-
ATaAmMKM (Hanpumep, 3ectadoHckuit 3aBog deppocnna-
BOB). YCMELWHO MOryT pelaTb Ha NPOTAXKEHWUU Nocnes-
Hux 10-15 neT B MMPOBOI NpPaKTUKe LIMPOKO anpobupo-
BaHHble MOOWAbHblE MWHW-3aBOAblI MO MNPOWU3BOACTBY
deppocnnaBos. B pesynbTaTe BbICOKOW 3PDEKTUBHOCTY,
reorpadus pasmeweHns U GpyHKLMOHUPOBAHUA HOBbIX,
COBPEMEHHbIX MWUHU-NPOU3BOACTB A0BOJIbHO O6OWMPHa.
MpaKTuKa paboTbl MMHU-3aBOLOB B YCNOBUAX PbIHOYHOM
9KOHOMMKM NOATBEPKAAET UX BbICOKYIO 3ODEKTUBHOCTD,
B pe3ynbTaTe rubKoM MaHeBPEeHHOCTU NPOM3BOACTBA, NO
CPaBHEHWUIO C KPYMHbIMW NPeanpuUATUAMM, U pearnposa-
HUA Ha cnpoc noTpebutenen, cnocobHOCTU K BbicTpomy
BHEAPEHUID HOBOW TEXHUKU W TEXHONOTMUMU, HU3IKMUX
KanWUTa/ibHbIX, MAaTEPUANbHBIX WU SHEPTreTUYECKMX 3aTpar,
MeHbLUEen CTOUMOCTU paboyelt cubl U ynpaBaeHYeCKoro
annapaTa, U pasmMelLeHMeM B MECTax C MeHbLUelt CTou-
MOCTbIO NEepPeBO30K NPOAYKUMU. Mcnonb3ya 3HauuTenb-
HO 6osiee uUCTble TEXHO/IOFMYECKME MPOLLECChl, OHU
MMEIOT BO3MOXKHOCTb 3aMETHO COKpaTWUTb 3aTpaTbl Ha
OXpaHy OKpy:KatoLLeln cpeabl.

CoBpeMEeHHbIN TEXHMYECKUI YPOBEHb 3TUX Npeanpu-
ATUIA, MOBUNbHOCTb, ob6ecneynBaldT WX BbICOKME
TEXHUKO-3KOHOMMYECKME NOKA3aTeNIN NPU OTHOCUTENIBHO
MEHbLUMX KanuTasbHbIX 3aTpaTax. [1pon3BoanTeNbHOCTb
TpyAa Ha MWHKW-3aBOAAX, MO CPABHEHWIO C KPYMHbIMU
npeanpuatuamm, Hanpumep B CLUA, Bbiwe npumepHo
1,5-2 pasa, pacxogbl Ha onaaTy pabouyelt cuabl MeHblle
Ha 30%, aMopTU3aLMOHHbIE OTYMCAEHUA HUMKE MOYTU Ha
20%, nHBecTMUMmM MmeHble B 2-3 pasa. B uenom pacxoapl
Ha BbIN/IaBKy 1 TOHHbI NPOAYKUMKN HUXKe (B cpesHeM) Ha
15-20%. MpeacTaBnseT NPaKTUYECKUIA UHTepec To, YTo
ONA WX peanusaumm TpebyloTcs OTHOCUTENbHO He3Ha-
ynTenbHble 06bEMbI WMHBECTULMIM, Masble CPOKU pea-
nnsauum (o1 6 go 18 mecaues) u okynaemoctu (ot 1 go
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2,5 net). Npu 3TOM OKMAAETCA 3HAYUTEIbHbBIA SKOHOMM-
yeckut adpdekr [1,2].

2. OCHOBHAA YACTb

B HacTosuwee Bpemsa B py3un (B OCHOBHOM, B I. Pyc-
TaBM) NOCTPOEHbI U ycnewHo ¢YHKUMOHMpPYIOT 5 dep-
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Hble XapaKTEPUCTUKN NeYn U 3NeKTPUYECKME NapamMeTpbl
neyHoro TpaHcpopmaTopa npmeeaeHs! B Tabanuax 1 v 2.

Tabnumua 1
MapameTpbl M KOHCTPYKLMA BaHHbI NeYun

POCNNaBHLIX MUHM-3aBOA0B (CyMmMapHas MOLLHOCTb 20 Nokasatesm 3Ha4enue nokasarened
MB.A), Kotopble B 2007 roay Bbinnasuan okosno 30
TbICAY TOHH Pas3/iMyHbIX deppocnnasos. MpoeKTupyoTca Tun neqn Kpyrnas, TpexanektpoaHas
M CTPOATCA eule 4YeTblpe MMHU-3aBoZa (cymmapHas BHYTPEHHUY AMAmMET BarHb! 2400 mm
P W P a \ P [OunameTp Koxyxa 3500 mm
moLHocTb 50 MB.A). [AnameTp pacnaga anekTpoAos 1200 mm
M3 umetowmxca MuHKU-3aBoAoB B py3mu ocobblii BbicoTa BaHHbl 1100 mm
MHTepec No TEXHUYECKOMY M TeXHOAOTMYECKOMY pelle- BbicoTa yrobHbix 6/10k08 400 mm
o TonwwmHa $yTepoBKM 550 mm
HVH? npeacTaBaAeT, Ha Halw B3riaj, Camblil COBpemeH BbicoTa Kowyxa 2300 mm
HbiM 3aBog, — 000 «METEKC», B KOTOpOM yCTaHOB/IEHA 3nekTpoab MpaduTM3MpPOBaHHbIe
KpPyrnasa 3aKpbiTas pPyAOBOCCTaHOBUTE/IbHAA 3/1EKTPO- [lnameTp aneKTposos 400 Mm
neyb, HOMWHANBHOM MOLLHOCTbIO TpaHchopmaTopa
4,5MB.A. 3asog noctpoeH B 2006 rogy u B 2007 rogy
Bbl4a/ NepBylo NPOAyKUMIO. HeKoTopble KOHCTPYKLIMOH-
Tabnuua 2
dNeKTpMYecKmne napameTpbl NeYHoro TpaHchopmaTopa
CryneHu HomuHanbHaa HomuHanbHoe HoMWHanbHbIN TOK HomuHanbHoe HomuHanbHbIM
HanpAXKeHus MOLLHOCTb, KBA Hanps)eHue BbICOKOI CTOPOHbI, A HanpsaXKeHue TOK HU3KOWM
BbICOKOW CTOPOHBbI, HU3KOM CTOPOHDI, CTOPOHDI, A
B B
1 148,1 17537
2 4500 2598 127 20460
10 000
3 1111
4 3600 207,8 88,9 23383
5 3000 173,2 74,1

M3-3a CHWMKEHWSA [J0NM BOBJEKAEeMblX B NpPOM3-
BOACTBO MapraHueBbix $eppocniaBoB, MeCTHbIX BbICO-
KOKAYeCTBEHHbIX PyA, U KOHLLEHTPATOB, B Mepuos, 0CcBo-
€HMA 3aBoga npuwaocb paboTaTb Ha  pPasHbIX
MapraHeLcofepKalnx matepuanax. bbian umcnonbso-
BaHbl YMATYPCKMA MapraHueBbii KOHLEHTpaT TPeTbero
copta — 35-38% Mn (6a30Bbiit BapuaHT), 6oraTtas
ernneTtckasa pyaa - 48-50% Mn (Il BapuaHT) u Typeuxas
pyga pas/iMYyHOro XMMWYECKOro U MUHEPANOrMYecKoro
cocTtaBa - 22-27% Mn (lll, IV n V BapuaHThl).

Ocobblli MHTEpEC W3 HUX NpeAcTaBAseT BbiNJaBKa
CUAIMKOMapraHua € UCNO/Ib30BaHMEM B LUMXTE paHee He
ynotpebnaembix 6eAHbIX BbICOKOMKENE3UCTbIX TypeLKnxX
MapraHueBbIX pya. dTU pyabl XapaKTepU3YOTCA HU3KUM
cogepXaHmem MapraHua (22-27%) W NOBbIWEHHbIM
moaynem KpemHesema (SiO,/Mn = 1,2-1,3) n xenesa
(Fe/Mn = 0,16-0,23), yto B 1,5 — 2,5 pasa Bbille NPOTUB

onTumanbHoro. MoaTomy Agns noayyYyeHUA CTaHAAPTHOrO
cnnaBa (Mn>65%, Si<20%) 1 nopgaep:kaHua Hopmasnb-
HOrO LWIAKOBOTO peXMMa K MMMNOPTHbIM  pyAam
NoALMXTOBbIBAAN A0NOMMUT (70-150 Kr Ha TOHHY cnaBa)
W WNAK CUAMKOMapraHua C MeTas/IM4eckKMmMmM KOpO/b-
Kamu (T.H. KOpKeBble 0TX0Abl) B Konndectse 25-40%.

Pexknm paboTbl neun 6bin creayrowmii: cMia ToKa Ha
anekTpoaax 16-17KA, HanpsMKeHne Ha HU3KOM CTOpPOHe
TpaHchopmaTopa 89-111 B, mowHocte 1800-2300 KBrT,
K03ddMUMEHT mouHOCTM - cos ¢ — 0,8-0,9. 3arpysKa
WKMXTbl NPOW3BOAWMAACL HENpPepbiBHO — MNOpUMAMY,
BbIMYCK MeTanna 1 LWnaka vyepes Kaxgple 2 yaca. MNocne
BbIMYCKa MeTaNN Pa3/IMBAETCA Ha Pa3/IMBOYHON MaLLMHE,
B3BellMBaeTca M OTbupaetca npoba Ha XMMUYECKUN
aHanm3. MMWOKO-OrHEHHbIN LWNAK Yepe3 LWAaKoBbliA
enob naet Ha rpaHynaumio.

>
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Bo Bpems onbITHbIX N1aBOK Neyb paboTana Hopmasb-
HO, OblIN OOCTUTHYTbI OTHOCUTE/IbHO NAAaBHbIA CXOA,
WKXTbI, rybOKasa nocazka 3N1eKTPoA0B, pacnpeneneHme
rasoB MO CEYEHWUIO KOJIOWHMKA — paBHOMEpPHOE, CBULLM
OTCYTCTBOBA/IN, 3NIEKTPOPEKUM — CTabunbHbIA. MeTann
M WNaK M3 neyn BbIXOAUAM CBOBOAHO WM AOCTATOYHO
nporpetble.

B npomblIWNeHHbIX YCNOBUAX BOCCTAHOB/IEHWNE 3aKUCH
MapraHua naet o6bl4HO B NPUCYTCTBUU METAIIMYECKOTO
Kenesa ¢ obpasoBaHMEM PacTBOPOB, YTO CYLLECTBEHHO
BIMAET Ha TEePMOAMHAMMKY M KUHETUKY npouecca,
MOCKOJIbKY  CHUMKaeTca  TemnepaTypa Hayana ee
BOCCTaHoOB/ieHMA. [MOBbIWEHHOE coAaep)KaHue Kesesa B
WwnxTe obneryaet obpasoBaHME PACTBOPOB MapraHua ¢
Kenesom, YyBe/MYMBAET PABHOBECHOE napuManbHoe
nasneHue rasos Pco = Pco /a[Mn], uTo B utore npusoaut
K YBE/IMYEHUIO TNYyOMHbI BOCCTAHOBAEHWS MapraHua u
KpemHusa [3-5].

Xrmnueckum
matepuanos u

COCTaB npumeHAemMbIX LINXTOBbIX
OCHOBHble TeXHUKO-3KOHOMUYeCKune

LAI-L ‘dA(M3I50 — TRANSACTIONS OF TUG — TPYAbI ITY

NnokasaTe/NM CpPaBHUTEJIbHbIX MPOMBbIWIEHHbIX MN1aBOK
CUAMKOMapraHua npuseseHbl B Tabanuax 3 u 4.

AHanM3 NPOMbILUNEHHbIX NJ1IABOK CUIMKOMapraHua us
6enHbIX BbICOKOXKENE3UCTbIX MapraHLeBbIX Py MNOKa-
3bIBAa€T BO3MOXHOCTb MOJyYeHUs cTaHZapTHoro (Mn >
65%) cnnasa npu 06sA3aTeNbHON OCHOBHOCTU KOHEYHOTO
wnaka 0,6 — 1,0 n ¢ NOAWMNXTOBKON HU3KOXKENE3UCTOro
MapraHueBoro KOHUEHTpaTa WAM TBEpAOro wnaaka ¢
MeTaN/InYeckMMn Koposibkamu. Mpu aTtom gocturaertca
BbICOKaA CTeneHb M3BJieYeHUA mapraHua (78 — 80%) u
KpemHua (50 — 55%). CHMKeHUe coaepkaHMAa MapraHua
c 74 — 76% po 65 — 67% wn yBennueHune copepkaHua
KpemHua ¢ 14 — 16% po 18 — 20% B cnniase co3gatoT
YCNOBUA AN1A CHUMXKEHUA COAEPMKAHUA MapraHLa B LWIaKe
(no 3aKoHy pacnpefeneHua aNeMeHTOB mexay dasamu)
W HaxoguTtca B npeaenax 5 — 7%. CoaepaHune pocdopa
He npesbiwaet 0,25 — 0,30%, npu HesHauuTenbHom (5 —
6%) yBENMYEHUM YAENbHOrO  pacxoda  LUMXTOBbIX
MaTepuanoB un anekTpoaHeprum. CebectommocTb cnaasa
CHUKaeTtcA Ha 8 — 10 %.

Tabnuua 3

XMMMYecKuiA cocTaB MCXOOHbIX LWXTOBbLIX MaTephnanosB, NnpumMmeHAeMbIX aNAa Nnonyv4yeHna CUAIMKOMapraHua

MaTtepuansl BapuaHT CopeprkaHne KOMNOHeHTOoB, %

naaBoK

Mn Sio, Cao MgO Feoeu, P

YumaTtypcKuit | 35-38 17-21 5,5-6,5 1,0-1,5 1,0-1,5 0,18-0,2
MapraHuesbli (6azoBbIit)
KOHLLeHTpaT
Ernnetckas pyaa 1 48-50 3-6 3-5 0,8-1,5 4,0-4,5 0,08-0,1
TypeuKan pyaa 1] 25-27 28-32 6-8 1,2-1,5 4,0-5,0 0,09-0,1
(okucneHHan)
Typeukas pyaa \% 23-25 27-30 9-12 1,3-1,4 4,5-5,0 0,09-0,11
(cmeleHHasn)
TypeuKan pyaa \Y 22-24 26-30 11-13 1,2-1,5 4,5-6,0 0,10-0,11
(kapboHaTHasn)
LLnak SiMn ¢
MEeTaNINYEeCKUMM 1-1vV-v 25-28 39-43 14-18 2,0-2,2 0,2-0,3 0,03-0,05
KOpPONbKamu (KoprkeBble
oTX0Abl)
KBapuut _ 94-96 0,8-1,0 0,7-0,8 0,3-0,5 0,02-0,03
JOonomut 111 _ 1,1-1,2 30-32 19-21 0,2-0,3 0,01-0,02

I-11-111-
3013 KOKCKKa V-V 0,3-0,5 37-39 4-5 0,6-1,0 18-20 0,1-0,12

TexHMUYeCcKuii aHanu3 KoKcuKa, %: 3ona — 13-15; netyune — 1,7-1,9; snaxHocTb — 15-18; Sqe,, - 2,7-2,9.
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Tabnuua 4
OCHOBHbIE TEXHUYECKMNE NOKa3aTenun CPaBHUTE/IbHbBIX MPOMbILWNEHHbIX NZ1aBOK CUJIMKOMapraHLua
MNokasaTtenn BapuaHTbl NNaBoK
I Il i v Vv
O6wasn ANUTEeNbHOCTb
KamnaHwumn, AeHb 20 90 100 a0 90
CpeaHaa npoaoKUTENb-
HOCTb NA1aBKM, Yac 2 2 2 2 2
YaenbHasn
npoussoguTenb- 0,5 0,7 0,45 0,4 0,4
HOCTb, T/4
XMMUYeCKUi1 cocTas
meTanna, % 74-76 70-72 68-70 66-68 65-66
Mn 16-17 15-16 16-17 16-18 18-19
Si 5-6 7-9 10-12 12-14 13-15
Fe 0.35-0.37 0.2-0.23 0.25-0.3 0.25-0.28 0.22-0.24
P
Copep»aHne mapraHua B 12-13 9-10 7-8 6-7 5-6
wnake, %
OCHOBHOCTb LLIAKa, 0,4-0,5 0,5-0,6 0,6-0,7 0,8-0,9 0,8-1,0
Ca0+MgO
Sio,
MNepexoant B metann, % 75-77 82-84 77-79 76-78 75-77
Mn 40-42 38-40 52-55 48-50 48-50
Si
YaenbHbIN pacxog, 4000-4100 | 3800-3850 4200-4300 4400-4500 | 4400-4500
31.3Heprum, KBt . u/t

3. BAK/TKOMEHUE

Ha ocHoBe NpoBefeHHbIX NPOMBbILLAEHHbIX UCCAen0-
BaHWM paspaboTaHa M ocBoeHa pecypcocbeperatouian
TEXHO/IOTUA BbINAABKU CUIMKOMapraHua M3 paHee He
npumeHaemMblXx 6eAHbIX BbICOKOMKENEe3UCTbIX MapraHLe-
BbIX PyZ, NO3BONAIOWAA CHU3UTb PACcXoL AOPOrocTosLle-
ro MapraHLeBoro KOHLEHTPaTa, UCKAOUYUTL NOTPEBHOCTL
manodochopmcToro LWNaka M KBapUMTOB, PaCLUMPUTb
CbipbeBylo 6asy U yAyylWUTb TEXHUKO-IKOHOMMUYECKME
nokKasaTenu npotecca.

Takum obpasom, WKMPOKoe pa3BuTUe deppocnnas-
HbIX MMHM-3aBOA0B ABNAETCA BaXKHbIM 3TaNOM nepexosa
K pecypcocbeperaloemy, 3KONOrMYECKM UYUCTOMY U
TEXHONOTMYECKM NPOrPeccCMBHOMY MeETaNNypPruyeckomy
NPOM3BOACTBY, OPpraHM3auusa KOTOPbIX MNO3BOAUT B
KOPOTKMIN CPOK B 3HAYUTENbHOM Mepe MOBbICUTL
9KCMOPTHBIN NOTEHUMan CTpaHbl.
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DEVELOPMENT BY USING HIGH IRON CONTAINED BAD-QUALITY MANGANESE ORES IN THE
CHARGE AT THE FERRO-ALLOYS MINIPLANT OF “METEKS” LTD

Z. Simongulashvili, T. Sharashidze, M. Tsirdava, B. Maisuradze, S. Nebieridze

Department of metallurgy, science of materials and metal-working, Technical University of Georgia, 77, Kostava str,
Thilisi, 0175, Georgia

Rezume: There have been discussed the possibilities of developing the new techniques and technologies in the
conditions of the Ferro-alloys Miniplant of “Meteks” LTD, its flexibility to change the technology and the segment of
the produced production in the shortest period of time, taking into consideration market demands, have been dis-
cussed. The advantages of such miniplants over large plants have been analyzed.

There has been developed the new technology of producing silicomanganese in the charge using high iron con-
tained bad-quality manganese ores has been developed for the first time.

Key words: Ferro-alloys; silicomanganese; manganese ores; charge; base of slag.
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uDC 72

QUESTIONS OF FORMATION OF THE ARCHITECTURAL ENVIRONMENT AND INTERIOR OF FAMILY
TYPE HOTELS IN HIGH-MOUNTAINOUS REGIONS OF GEORGIA.(ON AN EXAMPLE OF FORWARD
KHEVSURETI AND BACK PSHAVI)

I. Gabashvili, M. Milashvili
Department of architechture, city-building (urbanist), Technical University of Georgia, 77, Kostava str, Thilisi, 0175,
Georgia

Resume: There is discussed tourism as one of the leading field role with the social-economic view of the world
economy of XXI century.

According to the fact, that tourism represents the important source of the economical development of our state,
in the work it is considered that it is interesting and priority to create the developed network of small family hotels in
the resorts of Georgia with the aim of creation the world competitive hotel economy.

For development of the small hotels of family type Forward Khevsureti and Back Pshavi — the most beautiful and
original region, having the unique architecture and history situating on the complex natural landscape of the moun-
tainous region of Georgia is considered, as one of the perspective regions.

In the assay there is established the actuality, goals, objectives and solving ways of the issue and also the study —
analysis of the resort and tourist-recreation resources existing in this region and the establishment of ways for their
application which will bring to Georgia in order to establish the concrete projecting proposals and recommendations
in future according to the appropriate researches for adaptation of the relevant family hotels typed residence houses
construction and the existing residence fund of the region with this respect.

Key words: world competitive hotel economy; small family hotels; Forward Khevsureti and Back Pshavi.

VK 72

BOMPOCbI ®OPMUPOBAHUA APXUTEKTYPHOW CPEAbl U UHTEPLEPA rOCTUHUL, CEMEMHOTO
TUNA B BbICOKOTOPHbIX PETMOHAX IPY3UM (HA NPUMEPE "MWUPAKETA XEBCYPETK"
W"YKAHA MNLIABK")

Fa6awswnu U.U., Mnnawsunmn M.T.
JenapTameHT apXuUTEKTypbl, rpafdocTpoeHua (ypbaHucTnKKM), FPy3MHCKUIA TeXHMYECKMIA yHuBepcuTeT, Mpysus, 0175,
Téunucu, yn. Kocraea, 77

Pe3lome: PaccmoTpeHa ponb Typusma, Kak o4HOM M3 Beaylwmx cdep, Mo ee COLMaANbHO-IKOHOMUYECKOMY
3HaAYeHMI0 B MMUPOBOM Xo3alcTee XX| BeKa. A TaKKe TO, YTO TYPU3M ABAAETCA BaXKHbIM WUCTOYHMKOM MOBbILEHUSA
9KOHOMMYECKOro 6/1arococTosHUA Halero rocyzapcTsa. OCHOBOW yCNeLWwHOro pasBuTUA Typusma ABASETCA Co34aHue
rOCTMHWMYHOrO X03aicTBa. C Lenbto co3gaHuna B Fpy3nmM KOHKYPEHTOCNOCOBHOro roCTUHMYHOIO X03AMCTBA NO KypopTam
W B APYrMX TYPUCTUYECKMX PErMOHaX HEOBX0AMMO CO34aHNE Pa3BUTOM CETU MasbIX TOCTUHUL, CEMEWHOro TUNa.

B u4acTHOCTW, [nA pasBUTMA 3TOFO TUMA FOCTMHMUL, PACCMaTPUBAETCA OAMH M3 Haubosiee aKTyasbHbIX W
nepcneKkTUBHbIX pernoHoB Mpy3un''Mupaketa Xescypetn" n"YkaHa Mwasun". ITOT permoH ABAAETCS OAHMM M3 CaMblX
KPacuBbIX CAMOBbLITHBIX, YHUKANAbHbIX NO aPXUTEKTYpPE U UCTOPUYECKOMY MPOLLJIOMY PErMOHOB, PACMO/IOMKEHHbIX Ha
CNOXHOM NPUPOAHOM naHawadre.
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Onupasacb Ha AaHHble M3YY4eHUA W aHaNM3a KYPOPTHbLIX, TYPUCTUYECKMX U PEKPeaLMOHHbIX PecypcoB 3TOro
perMoHa, paccCMOTPeHA aKTya/lbHOCTb BOMPOCA, €ro Wean M 3a4ayu, NyTU PelleHUAa U KOHEYHble MONOXUTENbHbIE
pe3ynbTaTbl A1A CTPAHbI.

M B uTore, Ha OCHOBE AAHHbIX UCCNELOBaHWI, CTAHOBWUTCA BO3MOXHbIM 0HOCHOBATb KOHKPETHble MPOEKTHble
NPeaNoKEeHNA U PeKOMEHAALMU AN MOCTPOEHUSA HOBbIX MasblX FOCTUHUL, CEMENHOro TUMa B PEernuoHe, a TaKxke

MO3TanHOro OCYLLECTB/IEHWA YCMewHoW aJanTauMu CyLWecTBYIOWEro Ha cell AeHb Kunoro ¢oHaa B 3TOM
HanpaBAeHUW.

KntoyeBble €NnoOBa: KOHKYPEHTOCNOCOB6HOE FOCTUHUYHOE XO3MCTBO; Masble TOCTUHMULUBI CEMENHOro TWna;
"Mupaketa Xescypetn" n"YkaHa Mwasn."

d9dmbgemol msGomo 10.12.2008
do@gdaaros sbsdgideoe 25.12.2008
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3obgoboanmo k ; Fomdmgdymo aobomgdols slig-
00 go®dogool gohm-gomo  bgds. wobsfgoldo
64 d030 Log@dol do@Momswo aobsmgdo ogmgs M@
C o C' bofoemow, bmdom (4x8), dgdwge ofo@-
dmgds 9degan yomwsJdbs:

f(c,C"),

Lowsz C o C'-0l do@d@ogdol bggdgdo mod2-om
03608905, gl bpgds 3omggen  (ogedo, beoeom
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obo®bgbdo sargm@omdo k ; fo@mdmgdyar asbowyg-
4960 do@gdols oFomdmgol dgdwgao Lobom:
f(P"(C),C").

6oz dymdsdgmdls C  gobswgdol  dodbgbs
bofoamols  LEA®oJmbgdol  (30ge0y®  oosyoeyg-
4590 dod3bbog gBmo ghmgymom. dgdege ggerog
bpgds C s C ' odMoigdol bggBgdol mod2-om
‘936 g0s. K gobowgdols C' dodxggbs bosfoano gm-
390030l G Y00,

gohg9bmm, Gm3 dgdm@sbogno ax ® by 39964300,
Lobmgowme, s®of@xg0g0 aodmlobyagdss:

f godmlbobyagds {Ogogos 35dob, oy dob o3l
‘dgdga0 mgolgdgdo:

fxty)=f(x)+1(y),
f(oax)=af(x),

oo X o y oMol §&gogo Logdgol gengdgbdg-
b0, bogm o — ggmol geogdgb@o. o3 aodmbisb-
0939800806 godmdpobsty

f(aje;tazer+...fae,)=0;fle)ra,fle
Dt ta,fley),

oo €1,€2,...,€, §Oxgogo Logdiol dobolos,
O,0,...,0,— 3092030960930 ggerosb.
KK=64biti
A 4 A
> C(4%8) C'(4x8)
. > f(C.C) [«
y P {(P(C).C" [¢
» f(P*(C),C |«
“— '
|—> f(P"'(C),C' |«
kK
i=1,2,3,..,8.

bob. 2. Foddmgdamo aobomgdol dowgdol Lgds

ogydgom, Fox0g3 Logdzgl Fomdmswygbl n=32
Log®dol 0565303 gg@mdsms  ggd@maygmo  Logd3g
MO gdgb@ost GF (2) gganby.  Loghzgdo  asb-
Lobmg@gaos mod2-0m  mobdogmddogo  dgzdgdols
3905300, bogMiol dobolise godhggm E d9bgddog
6obolsls:
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€3=(0,0,0,...,1)
5dols dobgrgom f(N)=ax+by asdmbsobyemgdolo-
30L 3394bgde:
f(xie; D x,e,D... Pxses)=
=f(xi1e;+X2e2+...+txXpne3n),
Lo@o3 X 1,X2, ... X 1 0g0gemdl 0, 1 360d3bg-
@emogdl s Foddmowygbli N dg@gmdobgdols 3mg-
530309690 E d5bolido. wogydgom, agedgl dgd-
g0 Foddmwygbo:
f(x1e1+x2ert...TXnen)=
=a(xje;+xsert...Tx5e5) Db(x7e 7+
tXgepgt...TXpen) =(xoe;txo0€,t
+oo ot xgae6) @ (x7be 7t x 15 be 15+
.ot xpbe ) =(x fle )+ x,f(er)+
+o X g6f(e 16) D (x 15f(e 17) + x 15f(e 15) +
.. txnflen),
Losz oe; o be aoddogangds olyg [o®dmgol,
Omam63 Hocbggdby.
odgeb godmdwobsdy, 0dobsmgol, G®I 5@ ©o-
33%00gl mod2-om dggmgds, ax ® by g3996J300
06o0hgbgdl  FOxog gogdodl  Lobgls ©s Fobo
Lobgl  dm@ol dbmenme  olgmo N dg@gmdobg-
dobmgol, @mIgmms  3mg8o30gbGgdo  dobolig®
Fomdmwagbol 30Mggee ob dgm@g bobggs®do bey-
gdos.  Stgmo N s@ol 217, 653 dgoygbls
217/232=1/215 boFogols  oby 100/215=0.0003% 4390
‘dgbodgrem n=32 Logy@dol 232 dodEg3tmdosb, @m-

dgemoi  odogdgol dgdpamd  (303a0gddo  Ldy-
M5 039Ma90s. 039 9bs  oobodbmls  olog,

OmI ©s535Bgdgdols Jododm LodgBHoygamds oM -

UDC621.3
HIGH FIRMNESS CRYPTOGRAPHIC SYSTEM
Z. Kipshidze, A. Chaduneli, M. Chorkhauli

LAI-L ‘dA(M3I50 — TRANSACTIONS OF TUG — TPYAbI ITY

3935 053 dgobobyg obstxym ©aml 50 %-om
>d30Mgob.

3. sobggbs

‘dgdmmogobgdgeo  dgmnmeo  3H03BMAMSBOE0
nogobbdgdols  dodomo  DES-msb  dgosmgdom,
doa®swos,  boarem  RIINDAEL-msb  dgos®gdom
303049bgd o g0 gdom oMGH0go oM ©sJdbg-
b0 o o3l gndm I3oE®o s@sf®xgogo LolEgds,
6o odoangdl Job Fpa@omdsl. as@ws odobs,
Lob@gds o®ol obsdogy®o, o3 a3sdwgal odols
Lodgoagdol, Gmd  Jpa®ommdsby  Jnmbmgbols
dobgogom  ogfomm  Jogdols dgogamds.  dsgomo-
050, 353bsOmo  sbsdog®o 0bgmm@dsizools s
3obowgdols Log®dy, sbggg Goybegdols Mom@gbmds.

9bps  5@0bodbml ol as@gdmgdsis, M3 hggb
dog® gdm@oboano sMofMx0go gegdgbBol ymgge
Gobedo  dDsogogmx g@oo  aodmygbgods  ggodanggls
0dol  Lodygoagdol, @md M dyedog ds@d@oEoby
30d0ogagds  Logdhmme  sdmgoemn  @sdogg@ols
30m3gbowsh, @s3,  dglodsdols@,  aosds®B0ggols
sgnam®0mdol sdoggdol 3OmiEgll, Jsg@sd o-
o 5O 0dmJdgogdl 3M03Rm3py@smdol dgdio-
0905by.

@0GIHG YA

1. Andoun Y., Xenman M. 3aWMLWEHHOCT U UMUTO-
CToMKOCTb. BBeaeHue B kpuntorpaduio // Tpyabl UHCTU-
TYTa WMKEHEpPOB MO 3NEKTPOTEXHUKE U PaAMO3/1eKTPO-
HUKe, 1979, 1.67.

2. BuHokypoB A., Rijndael (AES). Cepua “dHumKno-
negma 6104HbIX Wndpos”.

3.  http://www.masters.donntu.edu.ua/2002/fvti/a
slamov/files/algorithms/rijndael100...

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

Resume: There is elaborated the new method for cryptographic systems design. It includes a nonlinear element,
which does not obtain any sign of linearity. Thus the systems linearity degree is reduced up to 0,0003%, which is abso-
lutely neglected within further rounds of processing. This, in turn highly increases stability of system all known crypto-

graphic attacks.

System adopted all major advantages of American standards DES and RIJNDAEL, cipehering and deciphering of sis-
tems are identical. It does not include any kind of information about.

Key words: cryptography; symmetric ciphering; open text; key; ciphering; deciphering; cryptoanalyst; crypto-

graphic attack; firmness.
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YAK 621.3
KPUNTOrPA®UYECKAA CUCTEMA BbICOKOW CTOMKOCTU
Kunwupgse 3.1U., YagyHenn A.LL., Yopxayau M.U.

JenapTamMeHT KOMMNbIOTEPHOW WHMKeHepuun, [Py3MHCKMIA TexHu4Yeckui yHusepcuteT, [pysua, 0175, Téuaucu, ya.
KocTtaBa, 77

Pe3tome: Pa3paboTaH HOBbIA MeTOA, NOCTPOEHUSA KPUNTOrpaduyeckoin CUCTeMbl, B KOTOPOM COZLEPNKUTCA
He/IMHEMHbIA 3N1eMeHT, He COAEprKalunii HUKAKOro npusHaka AuHenHoctu. lNpu ero mMcnosnb3oBaHWUKU CTeneHb
NIMHEMHOCTU cucTembl nagaeT 2o 0,0003%, 4To abcoNtoTHO YHUUTOXKAETCA B NOCAeAyoWmnx payHaax obpaboTku. 310, B
CBOIO o4yepenb, 3HAYMTENbHO  YBENMYMBAET  YCTOMYMBOCTb  CUCTEMbI  OTHOCUTENBHO  BCEX  M3BECTHbIX
Kpuntorpaduyeckumx aTak.

B cucteme Mcnosib3oBaHbl BCE OOCTOMHCTBA aMepUKaHCKux ctaHgaptoB DES m RIJNDAEL . WwudposaHne u
pacwundpoBKka cucTembl abCOMOTHO MAEHTUYHbI. OHM HU B KOEW Mepe He coAep:KaT CUMMETPUM OTHOCUTENbHO
[OOMNOJIHEHMA, YTO YYBCTBUTE/IbHO CHUXKAET BpeMsA, 3aTpaynmBaemoe Ha wudposaHue.

KntoueBble cnoBa: kpuntorpadusa; cMmmeTpuyeckoe LWNPPOBAHME; OTKPbLITbIA TEKCT; KAoY; WndpoBaHue;
AewndpoBaHne; KPUNTOAHANUTUK; KpUNTorpaduyeckoe HanageHme; CTOMKOCTb.

dgdmbganol msmomo 18.06.2008
domgdmaros @sbsdgiese 26.11.2008
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MA0MIMBIRIA0 BIGIGNTSNL 353(MLObL3d AVIZIB0 LOB6SRIOL Lob0O)

0. aom@bgerady

30330939090 0bgobgdools ©g3s®Esdgb@o, Lods@mggaml Ggdbogy®do 9bogg@lodg@o, Lode@mggarm,

0175, mdognolio, 3olb@ogsl 77

E-mail: gochagt@yahoo.com

@3%093g:  mANmymbsgnydo  gubiogdol  (3m-
@0bmdgdol) Fy3960 Logbogngdols Lobom gqbg@o-
Mg00L Logombgdo bdodoe swodgdgds bbgoswslibgs
Lobol bodgzbog@m-ggaggomo,  3gddm, domgds@o-
3960 gobogol  sdmEobgdol  gowsfyggdol  wembs.
dognbg  SJB IO YMos  ©S  FoOWME  35dm0ygbgds
OOERmbsg @ 3maobmdgdo  Lbgowslibgs  obe-
@eyO0 ©s obidgdygmo Lobom dmEgdgao bog-
bogrgdols 53MmJbodsiools gdmbgggsdo. 3Gs]Bogedo
QONM  35304gbgds  3mgs @ gol, ggebodols,
9®3dodol, hgdodggol s Lbgs m@mmambogny@ads

3me0bmdgdds. hggbo  dobobos  mOMMyMbsgy@o
3mgobmdgdol  9Fyg980  Loabsangdols  Loboom

9OmEOMPmo  296gModgdolomgols doMFGogo ©s dg-
595000 bylGo dgmmeols ©s bgdol dgdydogy-
b5, @slo  gHoygds  aobgobogmagm  g@do@ols
3mgobmdgdol  dopomombyg.  domgdgmos  @gbyen-
B0, OMIgemoi Lodgoegdols ggodmggls sgopmm,
2@ lgdyemologsb  aoblbgoggdgeo, gudem  dsdBogo
s byldo ULgds doob@gadomgdgen  m3g@sEogen
dodgnogtgdgendyg.  ymggeno  dmdggbem  3meobmdols
dolomgde Loko®ms dbmeme gomo m3gMmsE0gero
dodgrogdgdamols godmygbgde.

boggobdm  Lodygggdo: mOmmymbsgnyg@do  3meno-
bmdgdo; 9Fy39H0 Logbogno; g@doRol 3manobmdg-
b0; @ad@sbols aoMEsbabgs; Mm3g@sEogmo  dod-
@09Mgdgeo.

L. dglogogmo

3bmdogos, Gmd  gMdodol  3meobmdgdo  ®m®@-
0mambsga@os  Jmbsiggndg Fmbomo gybjioom
P(t)=/f_t2. domo dowgds dglodengdgemos dgdmgyo
089N 9bos@ M0 AobBmengdols sdmblibom:

dan_zthn
dt? dt
90300l m@Ammambsgy@o  3menobmdgdolom-

3oL bogowo {300l asdmbobyangdols dgdwgyo
Lobyg oJgb

+2nH, =0. (1)

PN S P SR
Ho) = (0" £ 2 (z ) =012.) (2)

tn

9®3do@ols 3maobmdgdol dowgds gladangdgaros
5509039 H959096H 9o Fo@Igeonsg [1, 2]

Ho(H =1L
H, (t) =2t;
Hn+1 (t) = 2tHn (t) —-2nH n-1 (t)

€)

9030Bol  3m@obmdgdols  Jowgds  sbsgrmyy®o
Loabogngdol Lobom  Jglsdangdgemos  gansliogy®o
dgmmeom, my 5353900 Jmegeol bgdsl (1) ©o-
90 9bGosEygd0  gobBmengdolomgols [3, 4] o9
‘dgdmbggzedo Lgds sopgds mmbo  m3g@sEogeno
dod@og@gdemols o ghmo aodsd@agargdgeno dm-
Vymdommdols aodmygbgdom. sdsbmsb, ombodbyen
U Jgdoby aodmdydogrgds Ibm@me gHmo  3meno-
bmdo.

Ygootigdbom  xu®m  ds®Bogos bgds, oy ol
335900 (3) aodmbsbyagdols dobgogom (bsb. 1).

!

h 4

N -1 H (0

P

H,;,|l, )

\ H..0)

7.40)

bob. 1

o3 dgdnbgggedo, boyswsw, Hntl(t) 3manobm-
dol Jolowgdow sagd0MEgds ghmo aodsd@sgenyg-
dgeo  dgnmgo s  dgdoxsdgdgamo  m3g@s30geo
dsdenog® gdgemo.

Dgdmn  sebodbygmoliogeb goblbgsggdom, hggb
dog®  gdydoggdyamds  gmmeogsd  Ladysmgods
dmagi3e 9®do@ol 3menobmdgdol gg9bg@omgds dm-
gobeobmm dgsdgdom dodBogo Lgdoms ©s do-
oo LobybBom. gmggeo Hy(t)  3menobmdols
dowgds  dgpgodenos Jbm@me  ghHmo  dsob@gy®o-
0909800 39M530ao dodanogdgdaols yodmygby-
d0m > 5@ Loko®mgol gododdogagdgen dmfym-
doarmosl, Gmdamol LobybEgs ges@gdomn  ©o-
doeos [3].

>0bodbygano  Logombols odagamog  godmJggybyg-
gm0 dOmIgdo  doBomss  gbgds  mOMMymbe-
@0 3meEobmdgool  2s8mygbgdol  Logombgdls
Lbgo@oslbgs Logbsanols  s3@mlodsioobsmgols [5,
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6, 7] > o yoboboogl mgom o3 3menobmdgdols
793900 Loaboagdol Loboom ggbg@omgdsls.

2. doGomoseo boFomo
993030l mOmemymbsgay®o  3m@obmdgdols yo-
dobobyagdgool dowgds dglodgngdgemos (2) ob
(3) gm@Igmgdols dobgogom. dmgoygsbmm 3oMgg-
@0 9J3bo 3m@obmdols ysdmbsbyegds [S]:
Ho() =1
H(t) =2t
H,(t) = 4t> —2;
H(t) =8t —12t;
H, (1) =16t — 48t +12.

Hs(t) =32t —160t> +120t.

LEs@osdo  gobbogrygmos  g@doBol  mGmmmbs-
@0 30@obmdgdol,  obsgmyyg®o  Lopbsangdols
Loboo, 2969000950l Igmmeo, Gmdgaoig ayeolb-
dmdl 3menobmdgdol gomn®Omyen dJomgdsls ds@Fogo
s dgomgdom bylo Lgdol gsdmygbgdom.

obsbygao sdmEsbol dobsw(ggew, 930mg9agls
goganols, Logo@dms googdol gybdiool do@@o-
30 o dmlobgdbgdgemmo godmlobymgdols dowgds
n-96o 3m@obmdobsmgol.

OmamO 3 3bmdogos, aoe3gdol gubjiaos n-
@@0 3obmdolomgol gobolsbmgmgds aodmbisb-
A0 gdom:

LIH, (t
Wn(p)=ﬂ
L[Xnﬂa(t)]

bows L[HaM] wo L[ Xya()], gbododoboge,

n-900  Jeobemdobs  ©o
adaobol godmsbsbggdos.

9®30Bol  3maobmdgdols  3odggaro  gdgbo  §g-
goobomgols  @ad@sbols  aoMpsbsbgol  godmbisb-

Hangdgdl dgdegao Lobyg ofgl:

, (n=0,1,2,...)

‘dgdogogmo  Logbogools

L[Ho0]=—:
L[Hlm]—%;
L[Hz(t)]—%—%.

48 12
L[H3(t)]=p——F;
L[H4(t)]=3pi54—%+%;

L[Hs(t)]:38‘6‘0—@+@.

p p p
09 3dg0mgomolifobgom  domgdya  gsdmlob-
Hangdgdl, 9@do@ol 3maobmdgdolbomgol yggansby
Go30mbsgy®o  Ljgdol  sbspgdom  babydggeos

Ne 1 (471), 2009

‘dggodhomm obgmo dgdogsgmo Loabsgno, Gmdgols
3o53930L g9bdiosi L-b BOwos. sbgmoe -
) - P

dmeagds gohmgygemgsbloggby®osbo  bogbseno
Xggat)=1. o3 gdmbgggedo g@do@ol 3menobmdg-

0l dobowgdos  Lokodm Lgdsl gbrs 3Jmbogl
V99930 3oRs3gd0l Fabdiogde:
Wo(p) =L

2
W, (p)=—;
p

8 4
W, (p)=—5—2=—W,(p)~2
p p

48 12

6 “4)
W, (p) =2 _2= - 2w, (p);
3(p) p3 p p 2(p)

8560130
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2
c
2
8
>
8
S

384 96 8
W, (p) = — ——5 +12=—W;(p) +12;
PP p

3840 960 120 10
Ws(p) =——5———F5+—=—Wy(p).
p p p p

od  2odmlobyagdgdols dobgogom dbgemo  o@
200l gddoGol  mGmmambsgy®o  3maobmdgdols

396905@m@obomgols aowsigdol gubiools @gs9-
9630 Lobol bmyswo gm@Igmols dJomgds

Wo(p)=1;
2
W, (p) = ?”wn_mP),

2n 5[%_1}
W, (p) ZTWWI(P)+(—1)2 H (n=1), (n=2,4,6,...).

i=0

(n=1,3,5..);

(4)-0L dobgpgom spgdgeo ghdoBol MmOMeMym-
bogna@o  3m@obmdgdols g9bg@odmgdobsmgols Loko-
o Ljgdolb dgdpgyo babg oggb:

-Hs(y

65b. 2

030 93905 Jodegg@mbon  Hodmygmo  dsob-
BI3M0Mgo9e0  M3gAsEoPmo  dsdgroggdangdols-
3o,  @mdgmms  gosigdol  3mgno30gbHgdos
24,6810, bomeom -2, 12, dglodsdobsw, Ha(t) o
Ha(t) 3marobmdgdobsmgol  3ywdogo  Lowogggdos,
0 gdoi Jogimegods do0b@gadomgdgan m3g@e-
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3oy dodgrogmgdangdls
Loboo t=0 dmdgb@ do.

sbogrmaondo dowymdomn Jglsdangdgenos do@-
(030 1Jgdgdols dgagbs Lbgs m@mmambsgy®o
3maobmdgdolomgolsg.

LoFgolo  bowowggdols

3. sbggbs
odydoggdygeos  shogno  dgmmpo  g@do@ols

mGOOmymbsgydo  gybiogdol, 9Fyzgdo  Logbe-
930l Lobom, gOHm@dmymo g9bg@o®goolomgols.

>0bodbyeno Igmmwon sygdgao Lgds §o@dmog-
396 dodgg@mdom  Vggtmgdyar  ds0b@ga®odg-
g m3gMo0ye Jod@og@gden gol. Mm3gH o300
dod@og@gdemgdol  MomEgbmds  ©sdm o deymos
9ONOAOMYDS© Lo gbg®oi0m 3men0bmdgbdols
Moibgbg. n-3meobmdols gOmOMYms©  Jobowg-
do Logo®ms n-1 0b@ga@o@m@o. ©sdydoggdyeo
Lgds ao@omgdomn Js@Bogo s bylLGos, gowdy
HO>R0GOYEO 3o gpgbogoo.
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REPRESENTATION OF THE ORTHOGONAL FUNCTIONS AS UNINTERRUPTED SIGNALS

T. Giorkhelidze

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

Resume: Issues of generation of the orthogonal functions (polynomial functions) in form of the uninterrupted sig-
nals is often raised when solving various scientific-research tasks, particularly those of the mathematical physics. Or-
thogonal polynomial functions are topical and widely applied in case of approximation of the signals represented in

various analogous and discrete forms.

Laguerre, Legendre, Hermite, Chebyshev and other orthogonal polynomials are widely applied in practice.
Our objective is to elaborate simple and relatively precise methods of simultaneous generation of the orthogonal

polynomials as uninterrupted signals. This is discussed in detail on the example of the Hermite polynomials. The ob-
tained result allows constructing simpler and more precise scheme on integrating operational amplifier, different from
the existing ones. This scheme requires application of only a single operational amplifier to generate the next ortho-
gonal polynomial.

Key words: orthogonal polynomials; uninterrupted signal; hermite polynomial; ; transformation of Laplace; oper-
ational amplifier.

VK 621.3
NPEACTAB/IEHUE OPTOrOHA/IbHbIX ®YHKLMWI B BUAE HENPEPLIBHbIX CUTHANIOB

mopxenunpse T. O.
JenapTaMmeHT KOMMNbIOTEPHOW WHMKeHepwuun, [Py3MHCKUIA TexHU4Yeckui yHmusepcuteT, [pysua, 0175, Téuaucu, ya.
KocTtaBa, 77

Pe3tome: Bonpocbl reHepupoBaHmnA OpPTOroHabHbIX GYHKLMI (NONMHOMOB) B BUAE HENPEPbIBHbIX CUFHAN0B YacTo
BO3HMKAIOT MPU PeLeHNn PasaNYHbIX Hay4HO-TEXHUYECKMX 33434 MaTeMaTUYeCKON GU3MKN.
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LLinpokoe npumeHeHne U GOMbLIYIO aKTYya/lbHOCTb NOSYYMAU OPTOrOHasIbHbIE MOJIMHOMBI MPU anMNPOKCUMALLUK
Pas/IMYHbIX CUTHANOB, NPeACTaBAEHHbIX B aHAIOrOBOM UAW ANCKPETHOMN dopme.

Ha npaKkTuke WWpPOKoe NpUMEHEHWE MOJYYUAN OPTOroHasbHble NOAMHOMbI Jlareppa, JlexaHapa, dpmuTa,
Yebbiwesa u apyrue.

Hawei 3agaveir agnaetca pas3paboTKka Tako MeTOAUKWU, KOTOopas MO3BOMUT MOJAYYMTb MPOCTYIO U CPAaBHUTENbHO
BbICOKOTOYHYIO CXeMy A1 OAHOBPEMEHHOrO reHepupOBaHUA OPTOrOHA/bHbLIX MOJMHOMOB B BUAE HEMPEPbIBHbIX
CUrHaNOoB, YTO U Npeasiaraem Ha NpUmepe NOANHOMOB IpMUTa.

MonyyeHbl pe3ynbTaThl, NO3BONAIOLIME NOCTPOUTb, B OT/IMUME OT CYLLECTBYIOLWEN, HONee NPOCTYO U BbICOKOTOUHYIO
CXEMY HA MHTErpupyloWmnx ONepaumoHHbIX ycuautensx. [na nosydyeHUA KaxKAOro NOCAefylolero MnoAMHOMA
[0CTaTOYHO MCNO/1Ib30BaTb INLLbL OAWMH ONEPaLMOHHbIA YCUAUTEND.

KntoueBble cnoBa: opToroHasnbHbie MNOJMHOMbI; HENPEPbIBHLIN CUTHaA; NOAMHOMbI 3pMWTa; NpeobpasosBaHue
Jlannaca; onepauyMoHHbIN yCUIUTEND.

Ggdemlbgarol msmGomo 20.10.2008
domgdaaros sbsdgieoe 09.122008

8560130

LOLBGIBIBO

2
c
2
8
>
8
S

71



8560130

LOLBI3TB0

2
c
b
a3
g
&
&

72

Ne 1 (471), 2009

YAK 531.42
K MOHATUIO PENATUBUCTCKOMN MACChbI

B.AO. Menapgze*, B.1. KeuHTpagse

LAI-L ‘dA(M3I50 — TRANSACTIONS OF TUG — TPYAbI ITY

[JenapTtameHT PpU3nKK, FPY3UHCKUI TeXxHUYeCKnit yHusepcuteT, Mpysua, 0175, Touancwm, yi. Kocrasa 77

E-mail: maiko-meladze@yahoo.com

Pe3tome: Ha ocHoBe ¢yHAameHTanbHbIX $opmyn
Knaccuyeckon oU3MKM NPeanoXKeH BbIBOA, W3BECTHOM
bopMynbl PenaTUBUCTCKOM MacCbl — MacCbl ABUKYLLe-
rocs Tena, Kak QyHKUMM CKOPOCTM, paHee 3agaHHOM B
TEOPUU OTHOCUTENILHOCTM MO TEOPETUYECKMM COObpaKe-
Huam. lokasaHo, yTo /Ntobas macca, He3aBUCMMO OT
CBOEr0 NMPOUCXOXKAEHMA, OO0MKHA U3MEHATLCA MO 3TOM
dbopmyne. d3Ta dopmyna OKasasacb OCHOBOWN Teopwuw,
COrIacHO KOTOPOI Macca Tesia 3aBUCUT OT ero CKOPOCTH.
B oTnnume oT peliHMaHOBCKOro BblBOAA, NPenCTaB/eH-
HbI aBTOpamMu BbiBOA GOPMYJibl OCHOBAH Ha rnybokom
duU3NYEeCcKOM coaepKaHUu.

KnioueBble cnosa: PenaATUBUCTCKaA Mmacca; CKO-
POCTb; TEOPUA OTHOCUTENBHOCTU.

3. BBEAEHME

[lBa peBONOUMOHHbIX OTKPbITUA XX BeKa — TeopwuA
OTHOCUTENIbHOCTM W KBAHTOBas MeXaHMKa — MpuUBenu
b13nKOB B HOBbIM MWMP C HOBbIMWM 3aKOHamu. Euwie
HeZlaBHO 3TV 3aKOHbI Ka3ainCb Nnogamu GaHTasumn aaxe
YYEHbIM, U MPOTUB HUX A0NT0 U BesycnewHo 6opoaunch
Te, KTO He MOor OTBpPOCUTb BEKaMM BOCMIMTAHHYIO NPMBbLIY-
KY K O4eBMAHOCTU U HArNALHOCTH.

,[IPUHLMN OTHOCMTENIBHOCTU B CBA3M C YPAaBHEHUAMM
MakcBenna TpebyeT, 4Tobbl Macca 6bina nponopumo-
Ha/ZlbHa cojepKalleica B Tene aHepruu. ,3To coobpa-
EHMe — Becenoe M nogkynatouiee” — nucan BesUKUn
JiiHwWTenH [1]. OTKyaa *Ke BOOOLWE BO3HWKNO MOHATUE
Maccbl? B HalWKMX 3aKOHaX MeXaHWKW Mbl Npeanonaranm,
yto nobomy npeameTy NpPUCYLLe HEKoe CBOWCTBO,
HasblBaemoe maccoi. OHO 03Hayano MNPOMNopPUNOHaNb-
HOCTb MMNy/sbCa NpegMmeTa ero ckopocty. U BoT, Ha-
KOHeL, nosBunacb Teopus MaKcBenna, gatowan oobac-
HEeHVMe  MPONOPUMOHANBHOCTM  MMNyAbca  Noboi
3apAKEHHOMN 4YacTULbl ee CKOPOCTU Yepes 3/eKTpomar-
HUTHble cBoWcTBA. BcKope 6blnA  passBuTa  Teopwa
OTHOCUTENIbHOCTM, KOTOpan A0Kasana, uTto nbas macca,
HE3aBUCMMO OT CBOEro MPOMUCXOMKAEHWUSA, AOMKHA U3Me-

HATbCA, KaK__ My . Takum obpasom, ypaBHeHUe

(1)

6bl10 Hayanom Teopwuu, cornacHo KOTOpOﬁ MaccCa 3a-
BUCUT OT CKOpOCTH, rae M, — macca NOKoA, a m-— T.H.

pensaTUBMUCTCKan macca.

MepBoe aKkcnepMmeHTanbHoOe noaTBepAaeHue ¢dop-
mynbl (1) nonyunn Byxepep B 1908r. OH uccnepoBan
OBUXKEHME 3NEeKTPOHOB B MarHMTHOM nose. bnarogapa
Masioli Macce MOKOSA 3/1EKTPOHOB MX MOXHO pPa3orHaTb
[0 CKOPOCTel, CPaBHUMbIX CO CKOPOCTbIO cBeTa. byxepep
OBHapPYXKWU/, UTO XapaKTep ABUXKEHUA 3JEeKTPOHOB
NoNIHOCTbIO cornacyetca ¢ popmynoit (1).

Lenb gaHHOM cTaTbk - Ha ocHoBe GYHAAMEHTANbHbIX
dopmyn Knaccuuyeckoit ¢usnKK, BbiBecTn dopmyny (1),
KOTOpas B TEOPUM OTHOCWUTENbHOCTM 3aZaeTcA Mo Teo-
pPeTUYECKUM COOBpPaXKEHUAM.

4. OCHOBHAA YACTb

PaccmoTpum yCKOPEHHO ABUKYLUMACA SNEKTPOH. OH
CO3ZaeT B OKPYKAIOLWEM MPOCTPAHCTBE — BOKPYT 3/1EKT-
POHa, 3N1eKTPOMArHMTHOe noJie. TaKk KaK 31eKTPOMarHuT-
Hoe noJsie obnagaer onpeneneHHbIM UMMYIbCOM, MON-
Hbl UMMNYNIbC ABWKYLLLErOCA 3/1EKTPOHA U, CnesoBaTeb-
HO, M Macca 3apsKeHHOM YacTuubl byayT 6onblie, Yem B
OTCYTCTBME 3apAaa. ITa AONONHUTENbHAA Macca, CBA3aH-
Has C 3/1IEKTPOMArHUTHbIM NOJIEM, HA3bIBAETCA 3/1EKTPO-
MarHuMTHOM maccol Tena.

DNEeKTPOMAarHMTHaa macca 3aBMCUT OT CKOPOCTU
OBUXKEHMA 3apAXKEHHOro Tena, yBeNMYMBAACH C yBeande-
HUEM CKOpOCTU. [na onpeseneHus 3aBUCMMOCTM Macchl
OT CKOPOCTM BOCNO/Ib3YeMCsi W3BECTHbIM YHMBeEpCasb-
HbIM COOTHOLIEHMEM 3SKBMBANEHTHOCTU 3Heprum E u
maccbl m [3] u, cornacHo (1), nonyuum

m, c?
E=m¢’ =—2—, (2)

1—072
C
C — CKOPOCTb CBETa B BaKyyme.

(2) — 3HauntenbHaa dopmyna. OHa NOKasbiBaeT, B
YaCcTHOCTU, YTO B PENATUBUCTCKOM MexaHUKe 3Heprus
cB060AHOI YacTULbl He obpalaertca B HyAb npu =0, a
OCTaeTCcA KOHEYHOWN BENNYMHOMN, paBHOM

E=m.c".

Ee Ha3blBalOT 3HEpPruelt MoKos YacTuubl.

XoTAa B (2) Mbl TOBOPUM O «4acCTULIE», €€ «3/IeMeHTap-
HOCTb» HWUrAE He ucnosb3yetcd. B cBA3M C 3TUM
noayyeHHble GopMy/ibl B PaBHOM CTENEHM MPUMEHUMbI U
K N0BOMYy Teny CNOMKHOW KOHOUrypauuu, coctoalemy
M3 MHOXecTBa Yactuu, rae nog M cnepyeT noHUmaTb
NOJIHYIO Maccy Tena, a nog, U — CKOPOCTb ero ABUKeHus
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KaKk uenoro. B penAaTMBUCTCKOM MeEXaHWKe 3Heprus
noboi 3aMKHYTOM cucTembl (CBOBOAHOro Tena) okasbl-
BAETCA BMNOJIHE onpenefieHHOW, Bcerga nosioXUTENbHOM
BE/IMMMHON, HEMOCPEeACTBEHHO CBA3AaHHOM C MaccoM
Tena. JHeprusa Tena B K/AcCMYECKOW MexaHUKe onpe-
OeneHa € TOYHOCTbIO 40 MPOWU3BOJIBHOM aaAUTUBHOM
NOCTOAHHOM, U MOXET BbITb KaK NMOJIOKUTENbHOM, TaK U
oTpULATENBHON.

JHeprMa NOKOALWEroca Tena COAEPXUT B cebe,
NMOMMWMO SHEPTUM MOKOA BXOLALLMX B €0 COCTAB YacTuL,
TaKKe U KMHETUYECKYIO SHEPIMI0 STUX YacTUL, U SHEPTUIO
MX B3aMMOAENCTBMA APYr C APYrom, T.e. MC’ He paBHa

kacz (m, — maccbl yacTuu), a noTomy 1 m = ka .
k k

Takum o06pasom, B pPenATUBUCTCKOM MeXaHUKe He
MMeeT MeCTa 3aKOH COXPaHEHMA MacCbl; Macca C/OXHOro
Tena He paBHa CyMme Macc ero yacrten [2].

BepHeMcs Tenepb K YCKOPEHHO ABUXKYLLEMYCS
3N1eKTPOHY. [OonycTMM, ero CKOpocTb yBenuyunachb Ha
dv, oTuero sHeprua 3apsKEHHON YacTMLLbI BO3POCNa Ha
dE , a macca — na dm. CornacHo (2), nonyunm:

dE =c’dm.. (3)

Mo BTOPOMY 3aKOHY AUHAMUKM
d(mo)

dt

F= (4)
nosy4yaem
mdo +odm = Fdt .

Mo onpeaeneHuto aHeprum [4]

dE = Fdx,
dx — snemenTapHoe nepemetterne dx = vdt ;
dE = Fodt . (5)
M3 popmyn (3), (4) u (5) umeem:
mdo +odm =czd—m,
v
nam
)
dm _1_\¢*), (6)
m 2 v
e

2
v

Beenem obo3HaueHue: X =1-—- v npouHTerpupyem
c

(6), npuHumas Bo BHUMaHue, yto npu V=0 X=1 n
m=m, . Nostomy

Tdm 17%dx
= _- —,1n£:l(ln1—1nx):ln
m 29X m, 2

m, 1

OTKyAa

- (7)

rae  m-— Macca, onpegesneHHaa Habawogatenem,

Ne 1 (471), 2009

OTHOCUTE/IbHO KOTOPOro Te/10 MMeeT CKOPOCTb v, T.e.
pPenATMBUCTCKaA macca, M, —macca NOKoA, T.e. macca

Tena, NOKoALLErocs OTHOCMTEeNbHO HabatogaTens.
Takum 06pa3om, MNpuU O4YeHb ObICTPOM ABUMKEHUU

(%~1) 3/IEKTPOMArHMTHas Macca YBeAUuMBaerca C

BO3PacTaHMEM CKOPOCTU W MPUTOM KaK pa3 no Tomy
3aKOHY, KOTOPbIA MOAy4eH M3 onbiTa Ana ObICTPbIX
3N1IeKTPOHOB. Ha 3TOM OCHOBaHWM CHa4yana caenanu
3aK/IlOYEHME, YTO BCA MAcCa 3/1EKTPOHOB MMEET YUCTO
9NEeKTPOMArHUTHyt0 npupody. bonee Toro, moxKHoO 6blno
Ja)ke npegnonaraTb, 4TO Macca Jobbix Ten ecTb
9NEeKTPOMArHWTHaA Macca, T.K. BHYTPU BCeX Tes, Aaxe
He3apPAXKEHHbIX, MMEITCA MHTEHCUBHbIE 31EKTPOMArHUT-
Hble Nons, 0byCNOBAEHHbIE 3/1IEKTPOHAMMW U MONOKUTE Nb-
HbIMM fapamu aTomoB. [lpepniaranvcb paxe aKcne-
PUMEHTbI MO ONpeseNeHnto 3aBUCMMOCTU Habatogaemon
MaCCbl OT CKOPOCTK, C Lie/Ibl0 YCTaHOBWUTb, KaKasA 4acTb ee
9N1EKTPUYECKAnA MO CBOEMY MPOMUCXOMKAEHMUIO, @ KaKkaa —
MexaHuyeckaa [5]. B Te BpemeHa cuWTanu, 4To SNEKTPO-
MarHuTHasA 4acTb Maccbl AO/KHA 3aBUCETb OT CKOPOCTH, a
€e MexaHM4ecKan YyacTb — HeT.

Bnocneacteum BbISACHUAOCL, YTO NofobHble npeac-
TaB/NEHUA COMNPANKEHbl C CEPbE3HbIMU TPYAHOCTAMM.
MHoOrouncieHHble NOMbITKM MNOCTPOEHUA TEOPUWU 3ne-
MEHTaPHbIX YacTuL, B NPeAno/IOXKEHUU, YTO Macca WX
MMEeT YMCTO 3I/IeKTPOMArHUTHYIO Npupoay, Npusenun K
BHYTPEHHWM MPOTUBOPEUYMAM, HE YCTPAHMMbIM OO Hac-
TOALLErO BPEeMeHM.

MOKa CTaBUIMUCb 3SKCMEPUMEHTbI, TEOPEeTUKamMMu BO
rnase ¢ dMHWTeHOM 6blna pasBuUTa cneumnanbHasa Teo-
puA OTHOCUTENIBHOCTM, KOTOPas AOKasbiBaAa, YTo nobas
Mmacca, He3aBMCUMMO OT CBOEro MPOUCXOXKAEHWUSA, AOMKHA
M3MeHATbCcA no  dopmyne (7). Takum obpasom,
ypaBHeHMe DWHWTEeWHa OKa3anoCb OCHOBOW Teopwuw,
COrIaCHO KOTOPOM Macca Tefla 3aBUCUT OT ero CKOPoCTH.

3. 3AK/TIOMEHUE

B HacToAwee BpemMa HET HUKAKMX OCHOBAHWM Cuu-
TaTb, YTO 3apA4, YacTULbl MOXKET 3aBUCETb OT CKOPOCTU
ee pagukeHua. C Opyrov CTOPOHbI, COrMIAacHO Teopuu
OTHOCUTENbHOCTM, Macca Nboro ABMKyLLeroca Tena
OO/IKHA 3aBWUCETb OT CKOPOCTM Tena, npuyem 3Ta
3aBMCUMOCTb Bbipaxkaetca dopmynoit (7).

OtmeTnm, 4yTo dOopPManbHbIA MaTEMATUYECKUI BbIBOA,
dopmynbl (7) npuseseH B [6]. Monb3yAcb BEKTOPHbIM
aHann3om, aBTopbl [6] onpeaennnn, yto BbicTpoTa pocTa
SHeprMn co BPEMEHeM paBHa MPOM3BEAEHUIO CU/bl Ha

CKOpOCTb
dly =F-5
=F-v. 8
Onupascb TOMbKO Ha cogdep:kaHue dopmynabl (8) wn
Nnonb3ysicb  [OBOJAbHO  MPOCTbIMM  MaTEMaATUYECKMMM

BblMUCNEHUNAMMN, UM YOANOCb PelWnTb OAHHYHO 3adadyy U
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nonyuuts dopmyny (7),
NPUHUMANN Ha Bepy.
CBoeli Bblgatolleica paboTolt No TeopUn OTHOCUTENb-
HOCTM  DWHWTEWH pasopBan MyTbl, CKOBbIBalOWMeE
MexaHuKy. Teopua OTHOCMTENbHOCTM BOBCE He OTBeprna

KOTOpPYO 40 3TOr0 MPOCTO
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3. Tpodumosa T.U. Kypc dunsmku. M.: Bbicwan wkona,
1985.

4. Caenbes W.B. Kypc obuweit dpumsmkm. T. |. M.: HayKa,
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5. ®eliHmaH P., leittoH P., Canac M. delHmaHoOBCKMe

exaHuKy HbtoToHa. OHa nwb oTBena el bonee cKpomHoe
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UDC531.42
ON THE CONCEPT OF RELATIVISTIC MASS

V. Meladze, V. Kvintradze
Department of physics, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: In presented article based on fundamental formulas of classical physics is suggested the solution of well-
known formula of relativistic mass — mass of moving body, as the function of a velocity, earlier being given in the
theory of relativity by theoretical reasons. There is shown, that any mass, independently of its origin, should change
according to this formula. This formula appeared to become the base of the theory, according to which the mass of
body depends on the velocity. Different from Feinmann’s derivation authors’ derivation of the formula is based on
deep physical content.

Key words: : relativistic mass, velocity, theory of relativity.
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CPABHEHME PE3Y/IbTATOB PACYETA OBOJ/IOYEK CPEAHEN TO/ILLMUHDBI U TOHKUX, NO
NPEANATAEMOM ABTOPAMW METOAMKE, C TOYHbIMUW PE3Y/IbTATAMU

. B. Buunawsunn*, 3.4x. buunawsunu, I.Ax. buunawsunum, l.U. CuumnHasa,

M.10. bapbakaase

[JenapTtameHT TpaHcnopTa, IPY3MHCKMI TexHUYecKnin yHnsepcuteT, py3ua, 0175, Téuaucw, yi. Kocrasa 77

E-mail: mblkl@rambler.ru

Pe3lome: B pesynbTate nNpoBeAeHHbIX UCCNeL0BaHUM
YCTAaHOBNEHO,  YTO HauboMblUME  PA3IMUMA  MEXOY
HaNPAKeHWUAMM, MOACYUTAHHBIMU MO TEOPUM YNPYrocTH,
TEOPUM TOHKMX 0BONOYEK U Teopum obosioyek cpeaHen

TO/IWMHBI, MMEKT MeCcTo y BHyTpeHHel (y=0) wu
y . p—a
HapyHoi (y =1) nosepxHocTeli cocya, rae ¥ =0 3
—-a

3gecb Q- paccTosHMEe OT LeHTpa cocyhda Ao pac-

cmaTpuBaemol Toukn, a b—a =0 - TonwmHa o6onoukm.

Ha ocHoBe aHanM3a NOCTPOEHbI KpWBble, KOTOpble
XapaKTepusyloT norpelwHocTn (B %), Korga y =0
y =1. YcTaHOBNEHO, 4YTO NOrpewHocTM Teopun obo-
Nlovek cpefHel TONLWMHbBI B HECKONbKO pPa3 MeHblue,
YyeM TEOPUWN TOHKUX 060S0YEK, YTO NO3BOAAET MCMNOJIb-
30BaTb Teopuo 060/104eK cpeaHen TO/WMHbLI B bonee
WMPOKOWM 061acTU OTHOLIEHUN
TOHKUX 060/104eK.

O/R, uem Teopwuio

KnioueBble cnoBa: 060104Ka3;
OPTOTPONHbIN; cheprnyeckuni.

N30TPOMHbIN;

1. BBEAEHMUE

B HacTosliel cTaTbe pesynbTaTbl pacyeTa 060/0YEK,
KaK TOHKMX, W cpeaHeli TOAWMHbI, NO npeanaraemoin
aBTOPaMM MeTOAMKe, COMOCTaBAAIOTCA C TOUHbIMU Pesy/ib-
TaTamu. B KayectBe TOYHbIX PaCCCMaTPUBAOTCA Pe3yJib-
TaTbl, OCHOBaHHbIE Ha CTPOrOM pelleHMM 3a4adunM MeTo-
OaMy TEOPUM YNPYrocTu. M3BecTHbl Takue pelleHus ans
chepnyeckoro cocyga, M3roToBlEHHOTO W3 M30TPOMHOMO
MaTepuana, HaxoAALWEroca nog BHELWHUM WM  BHYT-
peHHUM pasneHnem. OHM M MCNOAb3YIOTCA B HACTOALLEN
cTaTbe.

2. OCHOBHAA YACTb

PaccmoTpum  chepuyeckuini  cocys, € BHYTPEHHUM
paguycom a U HapyKHbiM paguycom b, Haxopawmitca
noa AencTBMem BHyTpeHHero aasneHua P (puc. 1).

HanpseHne B NPoOM3BO/IbHOM TOYKE MOMEepPeYyHoro
ceyeHMs cocyda onpeaensetca Ccneaylolwmm Bbipa-
YKEHMEM, MONYYEHHbIM METOAAaMU TEOPUWU YMPYrocTu
([21,cTp.397; [3], cTp.704):

a3 2 3 b3
- :_—p2p3gaf_;3) )| (1)

Puc.1

rae O - pacctosHuMe OT LLeHTpa cocyaa Ao paccmart-

pUBaemMoi TOUKMU.
Mo Teopun TOHKMX 0boNoYEK

2
SN _ P’ o)
5§ b-a’
roe 6 =b—a - TonwmnHa 060104KN.

Onpegensiem Tenepb HanNPAXeHUA o B NOMEPEYHbIX
ceyeHusx codepuyeckoro cocyga no  dopmynam,
Nnofy4yeHHbIM Ansa  060/s04eK  BpalLleHUsA  cpegHen
TOAWMHbI [1]. B cuny cMMMETpUM Harpysku pacyeTHas
NnoBepxHOCTb chepmnyeckon 060/104KM (OHA MOXKET BbiTb
BblbpaHa nNpous-Bo/sbHO) cmewaerca Ha W B
paavanbHOM HanpasiaeHuu, a nepemelteHna T u 6 ee
paBHbl Hyno. PaBHbl, CNefoBaTeNbHO, HyA U
npon3BoAHbIe Wl, T'u 6' no KoopAauHaTe s mepuamaHa
pacyeTHOM NOBEPXHOCTHU .

Toraa no d¢opmynam ((9), [1]), yuuTbiBaA, uTO

r

=R, nonyyaem:

sina
o —W B, + B,
' R+Z’
o = Bl+Bn.
! R+Z

Ho ans m3oTponHoro martepuana (CM. BblpaskeHus

(8) [1])
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E _u E

2 (.

B =Bi=1—

n, cnegoBaTtesibHO:

E
B,+B,=B+B, = —.
1—u

Hanpaxenua o, n o, npeactasaatoT coboli Hanpa-
XEHUA & B CEYEHUAX 0DO0N0UKN, NEPNEHANKYNAPHBIX ee

pacyeTHoM NoBepxHOCTU. OHM, TaKUM 06PA30M, PaBHbI:

w E
o= —_ (3)
R+Z 1-u

MoactaBum BbipaxkeHua (3) gna o w (4 [4]) ana

2
54
47
30
%co
5
EN
a

d lEr B nepsyto n3 popmyn (10 [1]),

nofy4Ymm:
)
W E R+Z W Eo
N :_J. . ) d Z=———"",
oR+Z 1-u R R 1—u
OTKyAa
NR
W=—— (1-p). (4)
s (1= )
3pecb npousseaeHne NR npeacrtasnsetr cobou
NPOAONbLHYIO  CUAY, TNPUXOAALYIOCA HA  Yy4acToK
MepUanaHHOro ceveHua cdepuyeckoit obosoukm B 1
pagvaH. W3  ycnoBus  paBHoBecuAa  noaycdepbl,
nonyyaem:
P a’ P a’
NR=-—" 2 —_ . (5)
2 2
MoacTaBmm 37O BbipaxkeHue B popmyny (4):
1_
w=—£ p a. (6)
2Eo
C yuetom 3T0r0, No popmye (3) nonyyaem:
P a’
o= (7)
2p6
O603HauMm uepes ¥  OTHOWEHWE TOALMHbI
060/104KM K ee cpesHeMy pasuycy:
0 b-a _ b-a
R, a+b b+a
2
OTKyAa
2-y
a=Db- . (8)
2+y

MoacTaBmm 3TO BbiparkeHue B popmynsbl (1), (2) u (7)
ONA HanpsaxKeHui. Monyynm:
No TEOPMM YNpPYyrocTu:

()G
(22

Mo TEOPUUN TOHKUX obosoyek:

O =

; (9)
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2
it
B 2+y

o (10)
[ 27V
2+y
no teopun obonouek cpep,Heﬁ TONUWMNHDI
2
, Poe)
+
o=V (11)
2p | 27V
24y

a
0603HauMm 7/:b—. [NnA ToYeK, pacnosioXKeHHbIX

y BHYTPEHHel NoBepxHOCTU cocyaa. p=a u y =0; ana

TOYeK , PACMO/IONKEHHbIX Y HAPYKHOW MNOBEPXHOCTH.
p=bny=1.

& U'/p

0,9 =P, ToH., =04
| —te 2T

iy

0,7 = — . CDEA k=04
=~ -.'Q‘ T =04

- Tou.; ¥=05
0,5 = UL, o

M
. i
=Y

/

!

0.1

Puc. 2

60

&
E Oy ¥ =0
% o, "'zzl
g
Opi ¥ = 0
Cps ¥ = 1
O/R,

Hapuc. 2 ana v =0,4 n v =0,5 npuseseHbl antopsbl,
XapaKTepuaytolime
N3MeHeHem

n3MeHeHue

KoadpduumeHta 7,
paccToAHMe paccMmaT-pMBaeMOi TOYKM OT LEHTpa cocyda.
3TV HanpaXeHusa noacumTaHbl no ¢opmynam (9), (10) m
(11). 3 pwuc. 2 BUAHO, YTO HaMBObLUME PA3TUYMA MEKIY
HanpPAXeHUAMM, NOACYUTAHHBIMM MO TEOPUM YNPYrOCTU, MO

HanpsyKeHUn o ¢
XapaKTepusytoLLero
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TeOpPUN TOHKUX 060/104€K 1 No Teopuun o0bosiouek cpep,Heﬁ

TONWMHBI, WMEKT MeCcTo Yy BHyTpeHHel (¥ =0)u
Hapy»HoM ( ¥ = 1) noBepxHocTel cocyaa.
Ha puc. 3 paHbl  Kpueble, XapaKTepusylouime

Hanbonbwwe (t.e., npu ¥y =0 n ¥ =1) norpewHocTn (B

%), nosyyaemble MNpU OMNpeAeNeHUU HanpsXKeHul no
TeopMn TOHKUX 0bosIodeK M No Teopunm obonoyek
cpefHen TONWMHbLL. M3 3TOro pUCYHKa BUAHO, YTO
NorpewHocTM Teopum 060s04eK cpeaHel TOJWMHbLI B
HECKO/IbKO Pa3 MeHblUe, YemM TeOPUU TOHKMX 0600YEK.
3To nNO3BONAET WUCMOAb30BaTb Teoputio 060/04eK
cpeaHei TONWMHLI B Honee  wMpokor obnactu

. 0
OTHOWEeHUN E, YemMm TeOopUKo TOHKHMX obosnouek.Ecnm

cyMTaTb, YTO [ANA PacyeToB B MNPaAKTUKE Mpoek-
TUPOBAHMA MOXKHO AONYCTUTb NOrpewHocTb Ao 10-15%,
TO TOorga Teopuio 060104YEK CpeaHEeN TONLMHBI MOMKHO

9 <4,

cp

MCNOoNb30BaTb Mpu a Teopuro TOHKUX

060/104eK - Npu is 0,2.
cp

3. 3AK/TIOMEHUE

B Teopuu  TOHKMX 060/I0YEK  MCMOAL3YIOTCA
cnepytowme Tpu rMnoTessb:
1) o HegedpopmMpyemoCTM MNPAMOrO  3/EMEHTa,

nepneHamMKyIApPHOro pacyeTHOM NoBEepPXHOCTM 060/104KK;

2) 0 TOom, YTO MOXHO npeHebpeub Aedpopmauuamm
060/104KM OT HOPMAa/IbHbIX HAMPSXXEHWUN, MeprneHauKy-
NAPHbIX ee PacyeTHOM NOBEPXHOCTY;

3) 0 TOM, YTO MOXKHO CYMTaTb OAMHAKOBLIMWU A/UHbI
BCEX BOJIOKOH 3nemeHTa 060/104KM, NapansiesibHbix ee
pacyeTHOM noBepxHOCTU. Teopua obonoyeKk cpegHen
TONWWHbI HE WCMONb3yeT TpeTbeh runotesbl. ITUM

903 624.074.4
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0b6bACHAETCA MeHbluan (B HECKOJIbKO pa3 — cM. puc.3)
MorpeLwwHoCcTb pPe3ybTaToB pacyeTa No Teopum 0bo10uek
CpefHen TONWMHbI, YeM MO TEOPUM TOHKMX 0BONOYEK.
M03TOMY MOXHO CYMTaTb, YTO NOFPELIHOCTb, CBA3AHHAA C
MCMONb30BaHMEM TPETbEN TMMNoTe3bl, paBHa Pa3HOCTM
MeXAay NOrpeLHoOCTAMN 06enx aTUX TEOPUA.

B paccmaTpuBaemoli 3agaye pacyeTa chepuyeckoro
cocyfa nepBas M3 YKasaHHbIX rMNOTE3, B CYLLHOCTU, He
MCNonb3yeTca, T.K. B 3TOM C/ydae NPAMON 3/IEMEHT,
nepneHAMKYAAPHbIA PacyeTHOM NOBEPXHOCTU 06010UKH,
OeucTeutTenbHo He aedopmupyetca. osTomy BcA
MorpewwHoCcTb pacyeta no Teopun oboNoYeEK cpepHei
TO/ILMHBI ABNSAETCA CeACTBMEM NN BTOPOM TMMOTE3bI.
Cnepyet oXupaTb, YTO B APYrMX 3afayax, AN KOTOPbIX
nepBasa rmnoTesa He COOTBETCTBYET AeNCTBUTE/IbHOMY
XapakTepy paboTbl KOHCTPYKUUKM, NOrPELIHOCTb Pesy/ib-
TaTOB pacyeTa No Teopun oboNoYeK cpeaHel TONLLMHbI
MOMET OKas3aTbCsA 6onee 3HAUUTENbHOM, Yem 3TO Bblio

YCTAaHOBNAEHO A/  PAaCcCMOTPEHHOro  cdepuuyeckoro
cocyza.
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UDC 624.074.4
COMPARISON OF CALCULATION RESULTS OF SHEATHS, AS MIDDLE THICKNESS AND THIN BY THE
METHODS, OFFERED BY THE AUTHORS TO THE TRUE RESULTS

J. Bichiashvili, Z. Bichiashvili, G., Bichiashvili, G. sichnava, M. Barbakadze
Department of transport, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Rsume: There is discussed the comparison of calculation results of middle thickness multilayer ortho-
tropic sheaths, placed on the flexible base, by the engineering theory treated by the authors towards the
true results of calculation of flexibility theory of some sheaths, known in literature. Such resolutions, made
by the isotropic material are known for the spherical vessels, exist under the internal and external pressure,
which is used by the authors. In any point of vessel across-section, voltage is defined by the pictures, speci-
fied in the works of Timoshenko and Filin, [2,3], which are done by their methods of flexibility theory. Accord-
ing to the carrying out researches, it was established that important differences, between the voltages,
which are calculated by the theory of middle thickness and the theory of flexibility, takes place on the inter-
nal and external surface of vessel, when, according to

it y=1/ and y=0, where the » :?. Here is a distance from the center of vessel to the discussing

point, but the b-a = S is thickness of sheath.

Curves are constructed on the base of analysis, which characterize the errors in %, when =0 and
y=1.

There was established, that the errors, by their middle thickness sheaths theory, is the less, then in case
of using the thin sheaths theory, which gives the possibility to use the theory of middle thickness sheaths,
for &R more wide space of ratio, then the thin sheaths theory.

Key words: Sheath; isotropic; orthotropic; spherical.

Igdembgarol msdGowo 28.10.2008
domgdaaos sbsdgiwoe 01122008
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METOAMKA PACYHETA NTACTUHOK HA OCECMMMETPUYHbIE KOJTEBAHUA

3. Ax. Buunawsuan*, K. B. Buumawsunm, I.U. CuunHasa
[JenapTameHT TpaHcnopTa, IPY3MHCKIUIA TexHUYecKnin yHuBepcuTeT, py3ua, 0175, Téuaucw, yi. Kocrasa 77

E-mail: mblk@rambler.ru

Pe3tome: CraTba nocsslieHa pa3paboTke MeToAMKM
pacyeTa KpYrablX U KOMbLEBbIX NIAaCTUHOK Ha OCecUMm-
MeTpUYHble KonebaHuAa. PaccmoTpeHbl Kak cBobogHble,
TaK M pPacnonoMKeHHble Ha BWHKAEPOBCKOM YMpyrom
OCHOBaHWW MNJIACTUHKKM, XapakTepusyemsie  Ko3adodu-
umeHToM noctenn Kq (H/cma). YunTbiBalOTCA MHEpUUmn
MOCTYNaTeNbHOro CMelleHus (B HampasieHUW ocu
CUMMETPUM NAACTUHKK) U BpaLLLEeHUs macc, aebopmaunm
pacTaxkeHua (ckaTtua), casura W M3rmba NAacTUHKM.
Kpome TOro, BAnAHME NpPOAOAbHbIX cua. B ocHoBe
npeanaraeMon MeTOAMKM pacyeTa NeXUT [Mno-Tesa
Kupxroda c TOW pasHUUEN, YTO NPAMOJIMHENHbIE
3/1eMeHTbl MAACTUHKM nocne pedopmaumm Moryt He
6bITb HOPMasibHbIMKU K ee AedpOpPMUPOBAHHON CpeauH-
HOM noBepxHOCTU. MaTepuan NNACTUHKU YNpYyrun wu
noaymMHaeTcs 3akoHy [yka, aedopmaumy NAACTUHKM
MaJbl, @ NOTOMY MOHO N0/1b30BATbLCA NPUBAUKEHHBIMM
BbIPaXKEHUAMM KpmBM3H. MeToanKa OpMEHTUPOBAHA Ha
npumeHeHne 3BM.

KntoueBble cnoBa: niacTMHKA; 0CECUMMETPUYHBIE;
Ko/siebaHuA; rapmoHMYecKme.

1. BBEAEHUE

PaspaboTaHHaa MeToAMKa MO3BOAAET OnpeaensTb
yactotbl M ¢Gopmbl CBOOOAHBIX OCECUMMETPUYHBIX W
HEOCECMMMETPUUHBIX KONEeBaHUIM KpyrabiX U KONbLEBbIX
NNACTUHOK, 3aKpenaeHHbIX PasandHbiMKU criocobamu npu
TONIWMHAX NAACTUHOK, U3MEHSAIOLWMXCA BAOMb paguyca Mo
No6bIM  3aKOHaM; pellaTb MHOMME ele HepelleHHble
334a4u, B TOM YMCne M 334a4u, He nopjarolpeca pelle-
HUIO OPYTMMW U3BECTHLIMW METOAAMM, KPaTKoe WM3oxKe-
HWe KoTopbIx NpoBoauTca B pabotax [11, 12, 13 ] n ap.

PaccmoTpum 3agavy pacyeta KpyriblX U KOMbLEBbIX
NNACTUHOK Ha COBCTBEHHbIE OCECUMMETPUYHbIE FAPMOHMU-
Yyeckune KonebaHua. byaem paccmaTtpmBaTb Kak cBoboaHble
NNacTMHKKW, TaK W NAACTUHKK, PACNO/IOXKEHHble Ha
BMHKNEPOBCKOM YMPYrom OCHOBaHUW, XapaKTepnsyemMom
koabduumeHTom noctenn Ko (H/cm®). Bysem yuutbisaTb
MHEPLMIO MOCTYNaTeNIbHOro cmelleHus (B HanpaBaeHuu
OCU CUMMETPUU NNACTUHKM) U MHEPLMIO BPALLEHUA Macc,
nebopmaumm  pacTakeHua (cxkatma), casura M msruba

NNacTMHKW. Kpome Toro, 6yaem yuuTbiBaTb BAWUAHUE
NPOAONLHBIX CW/ B NNACTUHKE HA ee KonebaHus.

2. OCHOBHAA YACTb

B ocHoBe npeanaraemon MeTOAMKM pacyeTa NaacTMHOK
JNIEXUT TMNOTE33 O TOM, UYTO MPAMOJSIMHENHbIE 3/1IEMEHTI
NAACTUHKKU, HOpMasibHble A0 AedopMaumu K cpeanHHON ee
NMOBEPXHOCTM, OCTatoTCA nocae gebopmaumm NpsMoaHeNR-
HbIMMW 1 COXPaHAOT CBOKO A/IMHY. ITa rMMNoTesa OTNYaeTcA
oT rmnote3bl Kupxroda Tem, 4To yKasaHHble NPAMOANHEN-
Hble 3n1eMeHTbl nocne gedopmaLun NAACTUHKKU MOTYT He
6bITb HOPMasibHbIMKU K ee AepOopPMUPOBAHHON CPeaNHHOMN
NOBEPXHOCTU B CBA3M C TEM, YTO NPU pacyeTe MAACTUHKK
yuuTbiBatoTCA gedopmaumm casura. Kpome Toro, B ocHoBe
npeanaraeMon MeTOAMKWU fiexaT MOJIOXKEHUA O MasnocTu
HaMpsKeHW, [OeNCTBYIOWMX MO  M/oWaAKam, napan-
NeNbHbIM CPeaMHHON NOBEPXHOCTU MNACTUHKKU, O TOM, YTO
MaTepman NAACTUHKM YNpYruit u NoAYMHAETCA 3aKoHy yKa,
M 0 TOM, YyTo Aedopmaumm NAACTUHKM Masbl, @ NOTOMY
MOYHO MO/Ib30BaTbCA MPUBAMMKEHHBIMU  BbIpaXKEHUAMM
KPWBM3H.

Ha pacuyeTHbIX cxemax NacTMHOK byaem M306pakaTb
pasauanbHble CeYeHUs UX, PACro/IOKeEHHbIe CrpaBa OT OcU
CUMMETPUK (OCK BpaLLLEHMS) MAACTUHKM.

Ha puc.l noKasaH 3/1eMEHT  OCECMMMETPUYHOWM
NNacTMHKM W JelcTBytowme MNo ero HGOKOBbIM rpaHAM
nonoXuTenbHble ycuaua: Q (nonepeyHas, napannenbHas
OCU CMMMETPUM CUNA, OTHECEHHAA K eauHWLEe O/WHbI
napannenym cpeamHHoON NOBEPXHOCTM MAACTUHKK H/cm), N,
(pagmanbHas  nNpoAonbHas, NepneHAMKYAApHaa  ocu
CUMMETPUN  CWUNQ, OTHECEHHAA K eaMHUUEe  O/MHbI
napannenn cpeavHHOM NOBEPXHOCTU NAACTUHKKU H/cm), M,
(M3rnbatowmii MOMEHT, OTHECEHHbI K eAMHWULE AJINHbI
napanienn CpeamHHOW MOBEPXHOCTM MAACTMHKM Hem/cm),
N; (OKpy*KHble KO/bLEBbIE, TaHreHUMaNbHbIE, NPOAOAbHAA
CWNa, OTHECEHHas K eguHuLE O/MHbI, OTCYUTLIBAEMOW
BOO/Nb pagmyca CpeavHHOM NOBEPXHOCTM NAACTUHKM) U M,
(M3rnbatomii MOMEHT, OTHECEHHbIA K eAUHWUUE OJ/MHbI,
OTCYMTbIBAEMOWN BOO/Mb PagMyca CPeAUHHOM NOBEPXHOCTU
NAACTUHKM).

Ha puc.2 noKasaHbl NONOXKUTENbHbIE NepemelteHns: T
(cmelteHre cpeguHHOM  MOBEPXHOCTM NAACTUHKM B
Hanpas/ieHNMn HopManuM K nnactuHke), W (cmelieHue
CpeaMHHOM MOBEPXHOCTM MAACTUHKW B HanpaBieHWM OcU
cMmmeTpum nnactHkmn), @ (yron nosopota NpAMONuHei-
HOrO 3N1eMeHTa, HOopMmaabHOro A0 Aedbopmaumm K
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CPeauHHOM MOBEPXHOCTM MAAcCTUHKK, pad.) u Hl (yron
MoBOPOTa Pajuyca CPeanHHOW MOBEPXHOCTWU MNACTUHKM,
paa.).

Ha puc.3 noKasaH anemeHT NAacTMHKM 40 W nocie
nedbopmaumm U OEUCTBYIOLLME Ha HEero Cuibl U MO-
MEHTbI.

Mo rpaHn ab anemeHTa NNACTUHKK AENCTBYIOT paB-
HoZEeNCTByOLWME:

N, rd ¢,Qrdg n M, rde BHyTpeHHWX ycumuii N, Q 1
M,. Mo rpaHM cd pgeicTBylOT paBHOAeNCTByOWME
(N+dN)(r+dr)d @, (Q+dQ)(r+dr)d @ n (M, + dM,)(r+dr)d @ -
TeX »Ke BHYTPeHHUX ycuauit. Mo rpaHam ad u bc geicrteyior
paBHogelicTeytowme N dr u Mdr BHYyTpeHHUX ycuauii N, n
M, (Ha puc. 3 nokasaHbl BeKTopbl MomeHToB M.dr ). Co
CTOPOHbI YMPYroro OCHOBaHWA Ha 3/71EMEHT MAACTUHKU
OENCTBYIOT peakuuMu ynpyroro OCHOBaHWA, PaBHOAEN-
cTBytOLLen KoTopbix Asnsetca cuna KoWrd @ dr, napan-

NeNIbHaA OCU CUMMETPUM MIACTUHKM M HanpasieHHas B
CTOPOHY, NPOTMBOMO/IOMHYIO CMeLLLeHnio W.

Ha paccmaTpuBaembiii 31€MeHT NAACTUHKKU, Kpome
TOro, AENCTBYIOT CUAbI UHEPLMU KONeBAIoLWMXCA Macc.
Mpy rapmMoHUYECKMX KoNebaHUAX NNACTUHKK

W=W,sin @ t, (1)

0=0,snawt, (2)
rae Wan 6, - amnautyaHble 3HaYeHua nepemeLyeHuii
(npm sin @ t=1).

Vs
AMNANTYOHbIE 3HAYEeHWA YCKopeHuii (Npu @ t= B ):

d’w

dt2 = - ? WA) (3)
d?6
R (4)

Cuna nHepunn, BO3HMKaKWaa Nnpu NoCctynate/ibHOM
CMelweHnn anemeHTa NJ1IaCTUHKU U ynpyroro oCHoOBaHUA:

P =o'WmdF = (5p+6,p,)@'Wrde dr,  (5)
roe M=30p+35,p, - Macca nnactuHkn (Sp) n macca
ynpyroro ocHosaHua (dJ,p,), npuxoasalimeca Ha eau-
Huuy naowaan dF =r de dr cpeamHHo noBepxHoc-
TW 3NEeMeHTa NNACTUHKM.

Cuna P; napannenbHa ocM CUMMETPUM MNACTUHKU U
HanpaBneHa B Ty Ke CTOPOHY, 4TO U cmelleHne W.

MOMEHT WHepuWW, BO3HMKaloWMi Npu  NoBOpoTe
3NeMeHTa NNaCTUHKM:
53
M, =w’émde = 1—2'0a)26’rd(pdr, (6)
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3

roe m, = - MOMEHT UHEPLUUNUN MACCbl NNACTUHKN,

NpUXoAAWEeNca Ha eauHUMLY nAoWaan CpeauHHOM
NOBEPXHOCTU 3/1EMEHTA NIACTUHKM.

Hanpasnenne momeHTa M; coBnagaeT c Hanpasne-
HMeM yrna nosopoTa &.

CoCTaBMM YC/IOBMA PaBHOBECUA PAaCcCMaTPMBAEMOTO
3/IeMeHTa NNIACTUHKM B BMAE CYMMbl NMPOEKUUA, AencT-
BYIOLLMX HA HEro Cua: Ha ocb X, MepneHauKyIAPHYIO OCK
CUMMETPUK, Ha OCb cumeTpun Y U CyMMbl MOMEHTOB
3TUX CUN OTHOCUTENIbHO ocK A-A (cm. puc.3):

> X =Nrdp—(N, +dN )(r+dr)yde+
+2N,dr %‘”: 0; (7)

> Y =06 dp-(Q+dQ)(r+dr)dp—KWrdy dr+
+(p+6,p,)@° Wr de dr=0; (8)
dDM,=M, r dp-Nrdp dW+Q r dep dr -

—(Mr+dM,)(r+dr)d¢—2Ntdrd7¢’.dﬂ .
3
+2M,dr d—(o-i-ga)zﬂrdq) dr +
2 12
2) dr
+(op+38,p,)0Wr de dr 5
-KWr de dr %:0, (9)

Mocne cokpaweHna Ha d@ w ot6pacbiBaHuA

6eCKOHEYHO ManblX BE/IMYMH BTOPOro U 6onee BbICOKMX
NopAAKOB, MONYYUM:
-N,dr — r dN,+N, dr=0; (10)
—Qdr —rdQ-K,Wr dr +
+(p+S,p)0> W r dr=0; (12)
-M,dr -r dM, -N,r dW +Qrdr+

3
+|\/|tdr+512’0 @6 rdr=0 (12)
nnun er :_&"'&; (13)
r r
Q' 2_9_K0W +(Sp+68,0,)°W; (14)
r

3
M =NwW! +Q-Me M 00 g (45)
r r 12
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Ne——b = 4 T
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. u 6I

| BAS ’ | =r

| 9y "i"ﬁ"— {5.%:' 1 ~
(s S— N ——
L !Nt - dr

e dr

puc. 1

[ Ocb cuuverpum

| puc.2

|Y Oco cumMetpnn

Qrdg
e

|

5

M rdg

w_

)

KchdV 12
l (Q‘ +d@)(r+dndy

3
i =< L 2ord gdr

t

(NrdND r +dr) d
(M, +d M) (r+dr)dg

Puc.3
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34ecb M ganee WTPUXM O3HAYalOT NPOM3BOAHbIE MO
KoopauHaTte r. U3 puc. 2 cheayer:

dw =g dr, (16)
T 3
6 =0 +—===0 + —— Q. 17
| G 5 G Q (17)
Cnep,osaTeano,WI:—LQ —6. (18)

26 G

3
B BbiparkeHuax (17) u (18) ——-Q =y, roe
p (17)m ( )256Q 7. TA

_Tan _2 6
G G
Yron caBura y cpeamMHHON NOBEPXHOCTU NAACTUHKK, B
_3Q
max 2 5
Takoro poga noaxof K onpegeneHuto gedopmaumm
cABWUra N1acTMHKKU NpUHAT B paboTax ([1], ¢.84; [2], c.89).
Echv onpenenatb  HEKOTOPbIM  ycpeAHEeHHbIN
(sHepreTuueckn ob6ocHOBaHHbIN) yron casgura (a He y
CPeAVHHON NOBEPXHOCTU NAACTUHKM), KaK 3TO AenaetcA
npu onpefeneHnn nepemeLLeHnin CTEPXKHEBBIX CUCTEM

TOYKaxX KOTOPOW 7 =7

no ¢opmyne Mopa, TO cnegoBano Obl MNPUHATL
y= 1,25i ([3], ¢.403; [4], ¢.32; [5], c.218).
C

M3 Teopumn naactMHOK (cm., Hanpumep, [6], c.36-37;
[7], c.316) cnepyer:
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3
. EO 03)
12(1- i)
M3 BbipaxkeHua (19) nonyyaem:
1-u? T
T'=-N —u—. 24
“Es T (24)
MoacTasms BbipaxkeHue (24) B (20), nonyumm:
T
N,=x# N, -Eo —. (25)
r
M3 ypaBHeHul (21) u (23) nonyyaem:
12(1- g
g =2ty 1oy, (26)
Eo r
MoacTaBumB BbipaxkeHue (26) B (22), noayynm:
6 E&°
M, = - = 27
=AM (27)
MNoacTasmm BbipaxkeHue (25) B (13):
N VI = 25-T. (28)
r r

MNoactasme  (18) u  (27) B BbiparkeHue (15),

3NT
npeHebperana B Nosy4yeHHOM BblpaXKeHUU E-—, no

o G

CPaBHEHWIO C eAMHULEN, NOyYaem:

M =Q-1"Hm 4
r

3 3
+[ N, + 5'0-502— E52 0. (29)
12 2r

ES . T 3anuwem ypaBHeHua (14), (29), (18), (26), (28) un (24)
Nr:_l_luz(T +,Ll?), (19) B Buae
Es (T Q'=p.Q, (30)
N, =- 2(_+ﬂTJ- (20) N'= PN, (31)
1—pu\r roe
M3rmnbatowme MOMEHTbI onpeaenaoTca 0
BblpaxkeHuamu (cm. [7], c.14; [1], c.62; [2], c.67): M N
M, =-D(@' +~0); (21) Q=lyl:N :H nE (32)
r
0 [
M, :—D(? +/1¢91J, (22)
rae UWMANHAPMYECKan KecTKoCTb
1 >
_F 0 [(5/) + 50/70 )a) - Ko] 0
_ 3 3
1 lou 0 [N, +%af —15—52j
P = ' ' (33)
3 0 0 -1
260G
4,2
0 _12d ,3u ) 0 M
Eo r
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_l-u
P, — r
1=y
Eo
YpaBHeHus (25) u (27) 3anuwem B Buge
N
tl =p \
M'[
7 0
roe P; =
0 u

3. 3AK/TIOMEHUE

PaspabotaHHaa meToauKa pacyeTa OPUEHTMPOBaHa Ha
npumeHeHve SBM. [lpu 3Tom, paguyc CpeamHHOM
NMOBEPXHOCTU NAACTUHKKM pa3brBaeTca Ha HEKOTOPOE YMCIO

K yyacTkoB. lNpu cnnowHon nnactuHke (6e3 LeHTpanb-
HOrO OTBEpPCTUA) A4/ Y4YacTKOB, MNpPU/Eralolmx K ocu
CUMMETPUN  MNACTUHKK, PACCCTOSHUA F  OT CepeauH
Y4aCTKOB 0 OCU CUMMETPUM Masibl, @ MOTOMY HEKOTOPble
3/1eMeHTbl  MaTpuubl P3, MCnonb3yemol npu pacuyeTax,
nosiyyatoTcs BecbMa 6onbluinmm [cm. BbipaxkeHue (33)]. 3T1o
MOXET MPUBOAUTL K  MEPEMNOSIHEHWUIO  MalUMHbI U
NpekpalleHnio  cyeta.  AHanorMyHble  3aTpygHeHuA
BCTPEYAIOTCA M NPU UCMO/Ib30BAHUM PAaa APYrMX METOA0B
pacyeTa KpyribIX naacTMHok (cm.[8], c.14,16; [19], c103).
[Ona npeogoneHvs 3TUX 3aTPYAHEHWA  MCMOANb3YHOTCA
pas/inyHble NMPUEMDBI, HANPUMEP, NPUEM, 3aKN0YatOLLMICA
B TOM, YTO pacyeT 3aZJaHHOM MNACTMHbI 3aMeHAeTcA
pacyeTom ApYyroi NAacTMHKKM, OT/IMYaloLLEeNCA OT 3a4aHHOM
JMWb TEM, YTO OHA MMeEEeT UK LeHTpanbHoe Hebosblioe
OTBEPCTME PAAUYCOM I, UM HebONbLUOM LEeHTPaNbHbIN
6ECKOHEYHO YKECTKUI Yy4acTOK paauycoMm ry; B MepBOM U3
3TUX c/y4yaeB Wu3rnba-towmin MomeHT M, MO KOHTypy
oTeepctua paseH 0, a BO BTopom yron nosopota & no
HapYXHOMY KOHTYPY »ECTKOro yyacTKa. Takoh npuem
MCNONb3YETCA U B NpeLNaraeMoi METOAMKE; CBA3AHHbIE C
HAM MOrPELHOCTM B ONPEeLeNeHun 4actoT CBOBOAHbIX
KonebaHuii HeBennKM (cm. 06 3TOM B CTaTbAX aBTOPOB
«MorpewHoOCTM pacyeTa KpYrabix NAACTUHOKY, «K Bonpocy
pa3paboTkM  MeToAMKM  pacdeTa  MJACTMHOK  Ha
OCecMMMETPUYHbIE KonebaHuay») [10].
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Resume: This work is dedicated to the treatment of round and circular plates' calculation methods on the axis-
symmetric vibration. There is discussed as free, so the sum of plates' calculation placed on the flexible base of Vink-
ler on the axissymmetric harmonious vibration by foreseen of movement towards the symmetry axle of
plates, inertia of rotative masses, expansion (compression), deformations of shear and bend, also the influence of
longitudinal powers. Methods is established on the Kirkhhof Hypothesis by such difference, that line elements of a plate
should not be normally deformed any more towards the intermediate surface after the plate's deformation. Material
of plate is flexible and it subordinates to the law of Huk. Deformation of plate is very small and that is why,
use of approximately portrayals are of curvatures possible. Methods is orientated for the using of EGM.
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KOHCTPYMPOBAHME NOBEPXHOCTEM HA OCHOBE NMPEOEPA30BAHUA NPUKOCHOBEHUA

MEPBOIO KNNACCA

H.T. Abynagse*, M. O. Yenupgze, T. A. LUykakngse

JenapTaMeHT HKeHepPHOW rpaduKm U TEXHUYECKON MeXaHMKK, TPY3UHCKUA TEXHUYECKUn yHuBepcuteT, Mpysus, 0175,

Téunncwm, ya. Kocrasa 77

E-mail: gdcheligze @gmail.com

Pe3tome: CKOHCTpyMpoBaHbl NOBEPXHOCTU Ha OCHOBE
npeobpas3oBaHMA MNPUKOCHOBEHMA MEPBOrO Knacca ¢
MOMOLLIO 33[aHHOTO B BEKTOpHOM ¢dopme Hanpasns-
OWEro ypaBHeHUA. B 3Tom ypaBHeHUWM Kak 6asucHow
durypoit, Tak M npoobpasom BblIOPaAHbI MOBEPXHOCTH,
PacCMOTPEHHbIE KaK MHOroobpasua 3/1eMEHTOB KacaHus.
MpeanoXKeHHbIM  annapaT Mo3BOMAET  KOHCTPyMpOBaTb
NMoOBEPXHOCTM MO  Hanepes, 33a4aHHbIM  YC/IOBUAM
nosuuMoHHoro u  anddepeHLmanbHO-TeOMETPUYECKOTO
XapaKTepa, 4To ABAAETCA NPeAnoCbLIKOW €ro WMCrosb3o-
BaHUA nNpu 06paboTKe Ha METANIOPENKYLLUMX CTaHKax
LeTanen CNoXKHOM KoHPUrypaLumu.

KntoueBble cnosa: npeobpasoBaHMe NPUKOCHOBE-
HWA; HanpaBfsAloWwee YypaBHEHME, 3/1eMEHT KacaHus;
ornbatowasn.

1. BBEAEHUE

B npocTpaHcTBe npeobpa3oBaHUs NPUKOCHOBEHUSA
nepBoro Knacca - npeobpasoBaHMA ¢ OGHUM HanpaBAs-
owmm ypasHeHnem (MM1) - B cooTBeTcTBME CTaBATCA
3NeMeHTbl KacaHuA (TOYKU U UHUMAEHTHblIe WM Naoc-
KOCTM) [ABYX MpPOCTPaAHCTB. MHOXeCTBO 3/71eMeHTOB
KacaHuA, 3aBucsAllee OT O4HOro0 MAM ABYX MapamMeTpoB
NPV HaIMYUUN COOTHOLLEHUA

gdx-i-gdy—dZ:O, (1)
OX oy
obpasyeTr MHoroobpasve nNpPUMbIKAIOWKUX 31EMEHTOB
WA nonocy Kacaums [ 1,2, 3,4 1].
B pabote paccmaTpuBaeTcAa cayyal, KoOrga MHOro-
obpasve (1) onpeaensieT NOBEPXHOCTb KaK ABynapa-
meTpuyeckoe ( oo’ ) cemencTBO KacaTenbHbIX MIOCKOCTEM
C HOpMasnbto
0z 0z
ox’ oy’
B KaK40W cBOel TouKe.

B MM1 Kaxao# ToYKe 3TOM NOBEPXHOCTU U MHUNAEHT-
HOM el KacaTenbHOM NJOCKOCTU O4HOro NPOCTPAHCTBA B
OPYrom npOCTPaHCTBE COOTBETCTBYET onpeaeneHHas
MOBEPXHOCTb C OAHOM KacaTeNbHOM MAOCKOCTbIO, a oo
CEMENCTBY To4yeKk npeobpasyemoi MNOBEPXHOCTU C

KacaTe/NbHbIMU MIOCKOCTAMM B KAKOOM W3 HUX - oo,
CEMENCTBO MOBEPXHOCTEM Ha KaKAOM M3  KOTOPbIX
MMeeTCA 3/IEMEHT KacaHUA, COOTBETCTBYIOLWMNIN 31eMeHTy
KacaHUs  WHUMAOEHTHOM npeobpasyemoii  TOYKM.
Orubatowan noBepxHOCTb 3TOro o’ cemelicTea bynet
obpasom 3agaHHOM nosepxHocTu B MIM1.

KoHCcTpyMpoBaHMe noBepxHOCTEM Kak MHOroobpa-
31A 3/1eMEHTOB KacaHuA no3sosaeT 3dPpeKTUBHO peLuaTtb
MHOrMe reomeTpuYeckme U NpUKNaHble 3a434u.

Mcnonb3oBaHMe HAMNpaBAAIOLWErO ypaBHEHMA, B KO-
TOPOM KaK 6asucHoli ¢urypomn, Tak U npoobpasom Bblb-
paHbl MOBEPXHOCTU, cnocobcTByeT 6osiee NAaKOHUYHOMY
KOHCTPYMPOBaHUIO MOBEPXHOCTEN MO Hanepes, 3ajaH-
HbIM YCNOBMAM MNO3ULMOHHOTO M auddepeHumanbHO-
reoMeTpuyeckoro xapakrepa [3, 4]. YKasaHHoe aBnaeTca
npeanocbiikot ana 6onee 3ddekTMBHOro noabopa
KMHEMATUYECKMX U TEOMETPUYECKMX YCI0BUIN pesaHun
npu $opmoobpasoBaHUMN CNOKHbIX GACOHHbIX MOBEpPX-
HOCTel Ha METaIIOPENKYLLMX CTaHKaX.

2. OCHOBHAA YACTb

KoHCTpynpoBaHWe NoBepxHOCTEN OCYLLECTBAAETCA HA
OCHOBe Npeobpa3oBaHMA NPUKOCHOBEHMA NEPBOro Knac-
ca (MMN1), KoTopoe 3afaeTcs OAHWM HaMnpPaBAAOLNM
ypaBHeHuem [1, 2, 3,4 ]. Ana cocTaBNAeHUs 3TOro ypas-
HEHMs [OMYCTUM, YTO B MpPOCTpaHcTBe R’ B CUCTEME
Koopauat Oxyz 3agaHbl ABa paguyc - Bektopa: N (A, )
MR (u v) OguH 3 Hux N ( A, n) onpenensaetca
He3aBUCMMbIMW MapameTpammM A M L U onucbiBaeT
NPUHATYO 33 Npoobpas nosepxHocTb O:

N, ) =N, ) i+Ny (A p)j+N (A )k, (2)
a gpyroh - R (U, v), Npy NOCTOAHHbLIX HE3aBMUCUMBbIX
napametpax Bektopa N (A, 1 ), HeKoTopyl Apyrywo
NOBEPXHOCTb 2:

R(u, v)=Rs(u, v)i+R,(uv)j+R,(u vIk. (3)

®urypa I HasBaHa 6a3MCHOWM NpWU Hy/SEBOM 3Haye-

HUW He3aBMCUMbIX napameTpoB A n . Mpoobpas @ u
6a3ncHaa ¢urypa I cBfA3aHbl O4HMM HaANpPaBAAOLWUM
ypaBHEHMEM, KOTOPOE MpU NepemeHHbIX He3aBUCUMbIX
napameTpax A u | onpegenser oo’ cemMemcTBO noBepx-
HoCTen X:

P (u,v,Ap) = [Ry(u,v) + N(A )] i+ [Ry(u,v) +
+Ny (AW + [Rou,v) + N (A )] k. (4)
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YpaBHeHue (4) Kaxgomy ¢GUKCMpoBaHHOMY MOAO-
»eHuto BekTopa N(A, p) = const # 0, T.e. KaXaoW TouKe
npoobpasa @, conoctaBAfeT napanienbHo nepeHe-
CEHHYl0 Ha BeKTop P onpeaeneHHyo NOBEPXHOCTb X, a
npu nepemeHHbIX napameTpax Bektopa N(A, p), T.e.
uennmkom npoobpasy @ - gBynapameTpuyeckoe cememn-
CTBO NOBeEpPXHOCTEN Z.

Ona npeobpasoBaHWA MNPUKOCHOBEHMA NepBOro
Knacca C napannenbHbiM NepeHocoM Ha Bektop P
(MN1N) ypaBHeHne (4) byaeT HanpaBAAOWMM YypaB-
HEHMEeM TO/NbKO MpU  Hanuuum orunbarowen oo’
cemencTBa noBepxHocTen 2.

Ha Kaxpgolt noBepxHocTM cemeicTBa (4) umetrotca
ABe No/ocbl KacaHua (MHoroobpasua M;).0aHa, obpaso-
BaHHaA XxapaKTepucTudeckoin kpuson A = Au, v) =0,
Korga A = const n p# const, UMeloLLLEeN B Kaxaon ceoeit
TOYKE 3/1IeEMEHT KacaHua

(8P 8Pj f _
ou ov) oA
M apyran, o6pasoBaHHan XapaKTepUCTUYECKON KpmuBoi |
=u(u,v) =0, Korga A # const u [ = const, umetrowiei B
KaXKA0M CBOEM TOUKe 3/1eMeHT KacaHusA
(8P 8Pj oP
ou

0, (5)

=0, 6
ou ov (©)

roe BblpaXeHue B CKOBKax - HOpMaab K onpeaeneHHoM
nosepxHocTu cemerictea P (4).

B nepeceyeHMM 3TUX MONOC KacaHWI onpegenserca
Xapaktepuctmyeckaa Touka A (v , v) N u (u , v).
MHOECTBO XapaKTepPUCTUYECKUX TOYEK CO CBOMMM
3NeMeHTaMM  KacaHua o06pasyer o>  MHOMKECTBO
NPUMbIKaOWMX  371eMeHToB  (MHoroobpasve M,),
KOTOopoe onpegenser obpas 0 nosepxHocTn (2).
CnepoBaTtenbHo, obpa3 O KacaeTca Karkaoi M3 noeepx-
HocTel oo° cemelicTBa (4) TONbKO B OAHOW TOUYKe U
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ABNAeTcAa orvbatolleil NOBEPXHOCTbIO 3TOro cemeicTea
(cm. pucyHoK).

Ona cywectBoBaHMA orubatowein cemelictea (4)
Heobxo4MMa M O0CTaToYHA KOMIMIaHAPHOCTb BEKTOPOB
Py, P, Py npP,,P,, P, KOTOpble onpeaensatoTca
anddepeHunpoBaHnem ypasHeHus (4) no napamertpam
u,v, A nu

' " _ p! . [ . [
P',=R",=R X, I+Ryuj+Rzuk,
P',=R', =R’ i+R j+R, k,
P')\=N'}\=N')(Zi+N'y/1j+N'Z Zk'
ro_af - ! . [ . [
P',=N u—Nxﬂl+Nyﬂj+Nzﬂk,
a ANA MX KOMMAaHapHOCTM Heobxoguma M 4OCTaTOYHa

BbINOJIHUMOCTb paBeHcTB (5) u (6), KoTopble 3anuwem B
BUAeE onpeaenvTenei:

R' Xu R'yu R'Zu R' Xu R'yu R'Zu
R, Ry, R: [0 u| R, R, R, FO. (7)
N, Ny, N., Ny, Ny, N

Onpeaenuns U3 COOTHOLLEHWUI (7) mapameTpblA 1 W
A=A(u,v) n p=pn(u, v)
M NOACTaBMB UX B ypaBHeHue (4), NOAY4MM WCKOMbIM
obpas 0, mapameTpuuyeckoe ypaBHEHWE KOTOPOro B
cKanspHon dopme nmeeT BUA
X=Ry(u, v) + Ny [Mu, v), ulu, v)],
Y =R, (y, v) + Ny [Mu, v), ulu, v)],
Z=R,(u, v) + N, [Mu, v), w(u, v)].

WUTak, B pesynbTaTe NPOBEAEHHOro MCCienoBaHMA
MOXHO chopmynpoBaTb

NPEONOMEHUE: ecnn npeobpasoBaHMe MPUKOCHO-
BEHWMA CKOHCTPYMPOBAHO B cuUCTeMe KoopauHat Oxyz
HanpaBAAOLWMM YpPaBHEHUEM

P(u, v, A, u)=R(y, v)+N(A, ),

roe paguyc- Bektopbl R 1 N onpegenatoT HeKoTopble
nosepxHoct X u @, To ob6pasom nosepxHoctn @ byaer
noBepxHocTb O, obpasoBaHHas M3 XapPaKTEPUCTUYECKUX
TOUeK °o” cemeiicTBa NoBepxHOCTEN X W, C/1Ie40BaATE/bHO,
ABNAIOLWANACA ornbatoLLelt NOBEPXHOCTbIO 3TO0 CEMENCTBA.
Bua nosepxHocT © 3aBUCUT OT Hanepes, 3afaHHbIX
YCNOBUIA No3nUMOHHOro (0T BuAa nosepxHocten @O mn ) u
anddepeHumanbHo-reomeTpuyeckoro  (HeobxoaMMOCTb
ocywectsneHus MM1M) xapakrepa.

B Tabnuue, B KauecTBe Npumepa, NpMBeAEHbl pesy/b-
TaTbl KOHCTPYMPOBaHMA MOBEPXHOCTEN MO Bbilechopmy-
JIMPOBAHHOMY NPEAJIONKEHUIO ANA PA3/IMYHBIX COYETaHMUM
npoobpasa u 6asncHOM NOBEPXHOCTM - Mpoobpasom
BbIGpaHbl pasHble MOBEPXHOCTW BpalleHusa, a 6HasucHown
noBepXHOCTbIO - chepa 1 napabonons BpaLLeHuUs.



LAI- IAH3I60 — TRANSACTIONS OF TUG — TPYAbI ITY

Ne 1 (471), 2009

KoHCTpyrpoBaHWe NoBepxXHOCTeN ANA Pa3NYHbIX cCoYeTaHWt Npoobpasam 6asncHOWM NOBEPXHOCTH

ba3sncHaa noBepxHOCTb

MNpoobpas © 5 O6pas3b
Coepa
N, =r cosA cosp X=(ry+r)cosu cosv
Ny =rcosA sinp Y =(ry+r)cosu sinv
N, = rsinA Z=rysinu
Snnuncong, X ( a2 )
=cosv (r; cosu + ———
BpaLleHna 2, (202
Ja +ctgiu
N, = a cosA cosp g
. 2
N, =a cosA sinp Coepa Y = sinv (r, cosu +

I
Ja+citgu

N, = a cosA cosu
N, = a cosA sinp
N, = ¢ sinA

Mapabosoung,
BpaLLeHun
Ny=a A cosu
Ny, =aA sinu
N,=A%/2

N, = c sinA Ry = ry cosu cosv
Ry =r; cosu sinv
v ) c’tgu
R, =r;sinu Z=risinU+ ———
Ja+citgu
Mapa6osoung, X = cosv (r; cosu - a p ctgu)
BpaLLeHunn
N, =a A cospu e 2
X Y =sinv (r, cosu-a” p ctgu )
Ny, =aA sinu 2 0ctg?
2 a pctg-u
N,=A"/2p Z=rlsinu+&
Cdepa X (ay+ r )
=ucosv(a+ ————
N, = r cos\ cosp ! 2 2.2
Ju?+a
Ny =rcosA sinp 1 P
— i r
N, = rsink Y=usinv(a;+ ——)
Jul+a’p?
g W __am
2p Ju*+a’p?
nanncoung 2
Mapabonoung, X = u cosv gy + . a )
BpalleHua BpalleHua \/m
1

Ry =a, u cosv
R, =0, 2u sinv
R,=u"/2p

2

. a
Y=usinv(o+ ———)
Jau?+a’c?p?
u’ a,cp

7= — —

2p  Ja¥u?+a’c’p?

X=(al+az/al)ucosv

Y=(al+az/al)usinv

Z=(1+ az/al) u2/2p

Bo Bcex cnyyanx MM1M, paccmoTpeHHbIX B Tabauue,
obpasom nosepxHoct O HyaeT HekoTopas noBepx-
HoCcTb O, nABnAlowWanca orubatowen oo’ cemelicTea
KOHIPYEeHTHbIX noBepxHocTen . ToOYyKku 3Tol ormbatoweit
ABNAIOTCA XapPaKTEPUCTUYECKMMMU TOYKaMM oo’ cemelic-
TBa NoBepxHocTel 2. Korga noBepxXHOCTU 3TOrO cemeic-
TBa anrebpanyeckme CTeneHU N, TO Ha KaXAoW U3 HUX
umeetca n’ (mencTBUTENbHBIX MU MHUMbIX) XapaKTepuc-
TUYEeCKnX Touek. Ecam noBepxHOCTb X BTOPOro nopAaaka,
Hanpumep, cdepa, TO KOAMYECTBO XapaKTepUCTUYECKUX
TOYEK Ha HeW paaBHAETCA ABYM, TaK KaK OCTasbHble ABe
TOYKM MHUMble. XapaKTepucTUYeckMe TOUYKU Ha coepe
OMameTpanbHO NPOTUBOMNOJIONKHbBI U CUMMETPUYHO pac-
MONIOKEHbI HA HOpManax K nosepxHocTn @ B TOYKax,
NpUHaanexawmux K TPaeKkTopuu LeHTpoB cdep. Takmm

obpasom, B 3TOM cay4ae obpa3 pacnagaercs Ha fAse
NOBEPXHOCTU, KOTOPblE CUMMETPUYHbI U PaBHOYAA/EHDI
OT npoobpasa, cnefoBaTe/bHO, UMeeM KoHbUrypaumio
3KBUANCTAHTHbIX NOBEPXHOCTEMN.

3. 3AK/TOMEHUE

CKOHCTPYMpPOBaHbl NOBEPXHOCTM HAa OCHOBE MpPOCT-
paHCTBEHHOro npeobpa3oBaHMA NPUKOCHOBEHUA Mep-
BOro K/jacca. KoHCTpympoBaHME OCyL,ecTBNAEHO C no-
MOLLbIO NPeasioXKEHHOro B BEKTOpPHOW ¢opme Hanpas-
naowero ypaBHeHUA u chopmynmpoBaHHoOro B pabote
npegnoXKeHns. B HanpaBaalowWwem ypaBHEHUM KaK Npo-
obpasom, Tak M H6asucHoit ¢urypon BblibpaHbl NoBepx-
HOCTW, PAacCMOTPEHHbIe KaK MHOroobpasnsa 31emMeHToB
KacaHuA. Mpu Takom 33aZaHUM UCXOAHbIX AAHHbIX MO-
BEPXHOCTU KOHCTPYMPYIOTCA KaK pe3yabTaT napannesbHo

£
59
£
3
gm
53
37
E]

87



2
5
47
30
Lico
5
N
a

Ne 1 (471), 2009

nepemelatowienca nosepxHoctu (Nnpoobpasa) no onpe-
LENeHHOM TpaeKTopuu, 3afaBaemMoil ypaBHeHMem ba-
3UCHOW NOBEePXHOCTU. Mpu 3TOM, ypaBHEHUSA, 3aatoLLme
npoobpas 1 6asnCHY0 NOBEPXHOCTb, CYMTAIOTCA Hane-
pPéL 3a4aHHbIMU YCNOBUMAMM NO3ULLMOHHOTO XapaKTepa,
a HeobxogmmocTb ocyuwectsaeHusa MMLMN - ycnosuem
anddepeHUManbHO - reoMeTPUYeCKOro xapakrepa.
Pa3paboTaHHbIi aHANUTUYECKMIM annapaT KOHCTPyW-
POBaHWA MOBEPXHOCTEM MOMKHO MCMNONBL30BATb Kak nNpu
KOHCTPYMPOBAHUN KOHTYPOB AeTaneil CNOXHON KoHouUry-
paLMK, UCNO/b3YEMbIX B MALUMHOCTPOEHUM, TaK U MpPU UX
06paboTKe Ha METANNIOPEXKYLIMX CTaHKax. [pu 3Tom,
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CONSTRUCTING OF SURFACES ON THE BASIS OF THE TANGENTIAL
TRANSFORMATION OF THE FIRST CLASS

N.Abuladze, M.Chelidze, T.Shukakidze

Department of engineering drawing and technical mechanics, Technical University of Georgia, 77, Kostava str, Thilisi,
0175, Georgia

Resume: Surfaces are constructed on the basis of the tangential transformation of the first class by means of a di-
rection equation, given in the vectorial form. Here the surfaces, which are supposed to be variety of the tangential
elements, are chosen as a prototype and basic figures. The device allows us to construct surfaces according to speci-
fied positional and differential — geometric conditions, which are the prerequisite for machining parts of an irregular
shape by a machine — cutting.

Key words: tangential transformation; direction equation; elements of tangent; envelope.
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INCREASE OF MOTOR VEHICLES ECOLOGICAL COMPATIBILITY BY USE OF WASTE OILS AS THE
NEW OILS BASE

J. losebidze, G. Abramishvili, T. Apakidze, L. Zurabishvili, A. Chkheidze

Department of transport, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: So called waste oils of M-8B1 and M-8I2K brand are used as a base for new automotive transmission
oils, utilization of which does not occur in Georgia. Multifunctional addition - amorphous high dispersive carbon
(AHDC) and additive “Akop-1” were inserted in order to obtain new and high functional properties. This additive is the
stabilizer of suspension, which appears in base oil by means of AHDC. Carried out experiments had shown, that expe-
rimental transmission oils, received by this method are better by their functional properties and working capability,
than well-known market automotive transmission oils TAn-15B and TCn-15K. Preparation of these oils and their use
will guarantee the reduction of pollution of the environment not even from residuals of waste oils, but also from ex-
hausts of harmful substances, because they have fuel saving properties too.

Key words: Waste oils; motor oils; transmission oils; ecological compatibility.

YOK 656

NOBbIWEHMUE SKONOTMYHOCTU ABTOMOBUNEN UCMO/Ib3OBAHUEM OTPABOTABLLMUX
MACE1 B KAYECTBE OCHOBbI HOBbIX MACEN

Uocebupze A. C., Abpamuwsunu I'. C., Anakupgze T. M., 3ypabuwsunn /1. A., Uxengse A. .

[enapTtameHT TpaHcnopTa, MPY3MHCKUI TEXHUYECKUI yHuBepcuTeT, Mpyausa, 0175, Tomnaucwk, yn. Koctasa, 77

Pe3lome: B KayecTBe OCHOBbI HOBbIX aBTOMOOMbHbBIX TPAHCMMCCUMOHHbLIX Maces MCNO/b30BaHbl OTpaboTasluMe
MOTOpPHbIE Macna B Buae mapok M-8B1 n M-8I2K, yTunmsauma KoTopbix B Fpy3mn He npoucxoamnT. B Takue macna,
nocne WX OYMUCTKM OT NpuUmecer BOAbl, TOMAMBA WM TBEPAbIX YaCTUL, AAA NPUAAHMA UM HOBbIX M BbICOKUX
GYHKUMOHANbHBIX CBOMCTB, Oblnn  BBeadeHbl 3dEKTUBHAA MHOrodpyHKLMOHaNbHAA fgobaBka — aMopdHbIn
BblcoKkoaucnepcHbllt yrnepoa (ABAY) u npucagka Akop-1, KoTopaa npefcTasnset coboi ctabuamsatop cycneHsum
ABOY B 6asoBom Mmacne. lpoBefeHHble 3KCMEPUMEHTbl MOKAas3a/au, YTO MOJIlyYeHHble OTMeYeHHbIM crnocobom
TPAaHCMUCCUOHHbIE Mac/sa No GyHKLUMOHaAbHbIM CBOMCTBAM M PaboTOCNOCOBHOCTM NPEeBOCXOAAT U3BECTHbIE TOBApPHbIE
TpaHCMMUCCUOHHbIe macna TAn-15B u TCn-15kK. M3rotoBaeHWe U MCMNO/b30BaHME TaKMX Macen obecneyat CHUMXKeHue
3arpA3HEHMA OKpY’Kalollel cpefbl He TO/IbKO OT OCTATKOB OTPabOTaBLUMX MACEN, HO U OT BbIXNOMHbIX BPeAHbIX
BELLECTB ABUraTensa, T.K. 3T macna 061a4atoT TakkKe U Tonansocbeperatowymmm cBOMCTBAMM.

KnioueBble cnosa: OTpa60TaBLIJVIe Machna; MOTOpPHblIe Mmacna; TOPAHCMUCCUOHHbIE Macna,; 3KONOT’MYHOCTb.

99 ligarols ms@owo 04.12.2008
Jowydaaos wsbsdgdwowe 09.12.2008
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INFLUENCE OF PETROL PROPERTIES ON THE MOTOR- CAR ECOLOGICAL COMPATIBILITY,

DETERMINING ITS DETONATION STABILITY

D. losebidze, G. Abramishvili, T. Apakidze, L. Zurabishvili, A. Chkheidze

Department of transport, Technical University of Georgia, 77, Kostava str, Thbilisi, 0175, Georgia

Resume: On the basis of the results of existing scientific studies, influence of indexes, determining petrol detona-
tion stability (octane number; content of aromatic hydrocarbons, actual pitches, sulphur, period of inductivity etc.) on
the toxicity of worked out gases of motor- car engine is determined by new approach, conceptual dependence be-
tween these indexes and ecological safety of motor cars is established.

It is proved, that from the indexes, determining antidetonation properties of petrol octane number and content of
actual pitches and aromatic hydrocarbons has significant influence on the completeness of burning of a working mix-
ture, fuel consumption and therefore on the quantity of toxic components of motor cars exhausts.

Key words: Motor- car, ecological compatibility, petrol, detonation stability (octane number), antidetonators.

Y/IK 656

B/IMAHUE HA SKO/IOTMYHOCTb ABTOMOBWNA CBOMCTB BEH3UHA, ONPEAENAIOLWMNX EFO

DETOHALMOHOCTOMKOCTb

Uocebupze A.C., Abpamuwsunu .C., Anakugse T.M., 3ypabuwsunm /1.A., Uxengse A.N.

JenapTameHT TpaHcnopTa, MPYy3nHCKUIA TeEXHUYECKUiA yHuBepcuTeT, Mpy3usa, 0175, Tounucwm, yn. Kocraea, 77

Pe3tome: Ha ocHoBe pe3y/nbTaTOB CYLLECTBYIOWMX Hay4YHbIX MCCAef0BaHWA, HOBbIM MOAXOL4OM MPOAHaAM-

3MPOBaHO BAMAHME NOKa3aTesen, onpesenaowmx 4eTOHaLMOHHOCTOMKOCTL 6eH3MHa (OKTaHOBOE YNC/O; CoaepKaHNe
apOMaTUYECKUX YrNeBoA0P0A0B, GaKTUYECKUX CMOA, Cepbl; MHAYKLUMOHHbIV Nepuoa, U Ap.) Ha TOKCMYHOCTb paboumx
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rasoB aBTOMOGW/AbHOrO ABWraTensa, YCTaHOB/JEHA KOHLENTyanbHasa 3aBUCMMOCTb MEMKAY 3TUMM MNoKasaTenamu u
3K0JI0TMYecKol 6e30MacHOCTbO aBTOMObUNEN.

O6oCcHOBaHO, YTO M3 nOKasaTenei, onpeaensAloWMX aHTUAETOHAUMOHHble CBOWCTBA 6GeH3MHa, Ha MNOMHOTY
cropaHua paboyeil cmecu, pacxod TOMAMBA M 3TUM — Ha KOJIMYECTBO TOKCUYHbIX KOMMOHEHTOB BbIX/IOMHbIX ra3sos
aBTomobunein, 3HaunTeNbHOE BAUAHME OKa3blBalOT OKTAHOBOE YMC/IO W codepXaHue QGaKTUYeCKUX CMoN W
apoMaTMYECKUX YIr1eBoA0pOA0B.

KnioueBble cnoBa: aBTOMOBWAb; 3KONOTMYHOCTb, 6€H3WH; AeTOHALUMOHHOCTOMKOCTb (OKTaHOBOE 4MCAO);
aHTUAETOHATOPbI.
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UDC 712.2
ECONOMIC-MATHEMATICAL MODEL OF STABLE USE LANDSCAPE, AS TOURIST-RECREATIONAL
RESOURCE

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

Resume: There is considered the economic-mathematical model of stable use landscape, as tourist-recreational
resource. The basic accent is made on such use of a landscape as a tourist-recreational resource in the conditions of
reception of a stable economic gain, its safety for constant use in the future will be provided.

Key words: landscape; natural; resources; ecosistem; stability.

YK 712.2

3KOHOMMUKO-MATEMATUYECKAA MOAE/Ib YCTOMYUBOIO UCMONb30OBAHUA NAHALWLAGTA,
KAK TYPUCTUHECKO-PEKPEALLMOHHOIO PECYPCA

bapkanas b. K.

JenapTaMeHT ynpaB/ieHNs SKOHOMUKOW U BU3HecoMm, Fpy3MHCKMIA TEXHMYECKUIA YHUBepcuTeT, Mpy3usa, 0175, Tounaucuy,
yn. Kocrasa, 77

Pe3tome: PaccmoTpeHa 3KOHOMWMKO-MaTeMATUYEeCKass MOLEeNb YCTOMUYMBOIO WMCMONb30BaHMA faHAawadTa, Kak
TYPUCTUYECKO-PEKPEALMOHHOro pecypca. OCHOBHOM aKLLEHT cAenaH Ha TakomM UCMOAb30BaHMM NaHawadTa B KauecTse
TYPUCTUYECKO-PEKPEALMOHHOrO pecypca, Npy KOTOPOM B YCIOBUAX NOJyYEHUS CTabUAbHOW 3KOHOMUWYECKOM BbIroAbl
bygeTt obecneyeHa ero COXpaHHOCTb A4/1A MOCTOAHHOIO UCMNO/1Ib30BaHUA B ByayLLEM.

KntoueBble cnoBa: naHawadT; npupoaHbie pecypcbl; 3KOCUCTEMA; YCTOMYMBOCTD.
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UDC 338.24
ECONOMIC TRANSFORMATION IN COUNTRIES OF THE CENTRAL AND THE EASTERN EUROPE
A. Abralava, K. Kutateladze

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

Resume: There are two decades, as the world has entered into a new phase of system. It can be said, that it basi-
cally depends on what there will be a current process of economic transformation in so called countries of socialist
camp of the former Soviet Union.

Key words: economic transformation; transferred countries; economic system; political system; institutional de-
velopment.

VIK 338.24
9KOHOMMYECKAA TPAHCPOPMALMUA B CTPAHAX Ll,EHTPAﬂbHOVi U BOCTOYHOWM EBPONMDI
Abpanasa A.T., Kyratenagse K.T.

JenapTamMeHT ynpaB/ieHNs SKOHOMUKOW U Bu3Hecom, Mpy3MHCKMIA TEXHMYECKUIA YHUBepcuTeT, Mpy3usa, 0175, Tounaucuy,
yn. Kocrasa, 77

Pe3tome: [1Ba gecATKa neT Kak Mup BOLWEN B HOBYIO dasy pexkmma. MOXKHO CKasaTb, YTO 3TO B OCHOBHOM 3aBUCUT
OT TOro, KakMm OyaeT TeKyWMin npouecc 3KOHOMMYECKOW TpaHchopmauum B TaK HasblBAaeMbIX CTpaHax
coumanmctTuyeckoro nareps 6oiwero Cosetckoro Cotosa.

KntoueBble cnoBa: skoHomMuueckas TpaHchopmaums; TpaHCHOPMaLMOHbIE CTPaHbl; SKOHOMMUYECKUI PEXUM;
NOAUTUYECKUIA PEXKUM; MHCTUTYLMOHAIbHOE Pa3BuUTHe.
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Jooygen

Department of social science, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: The hog symbolic is a very important feature in Mithrasism. Among the Mithras’ animals the pig-hog
takes the most important place, which side by side with Mithras is fighting against evil and uses his fang. In “lasht-
Zade” the hog is respected as the Mithras animal and it is said, that the existence of this useful animal’s generation
must continue till the resurrection. On many Mithra’s bas-reliefs hog is represented near the goddess.

The hog’s symbol takes an important role in Georgian tradition of New Year and spring celebrations.

The existence of old pagan ritual could be seen in Nekresi church, where the sacrifice of pig still remains. This
probably means, that the pig (hog) was sacrificed to the Mithras. This is proved by the pigs; sucking pig as the most
important part for the Christmas evening dinner in Georgian reality.

Key words: mithra; mirtaism; fire-worship; tradition; pantheon.
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YOK 003.62
CUMBOJIUKA KABAHA (CBUHbWU) B MUTPAU3ME
Kyratenaase M.A.

JenapTameHT 06LecTBEeHHbIX HayK, [PY3MHCKUIA TEXHUYECKUIA yHMUBepcuTeT, Mpysua, 0175, Téunucu, yn. Koctasa, 77

Pe3tome: Ocoboe mecTo cpeam CBALLEHHbIX XMBOTHbIX MWUTpbl 3aHMMan KabaH, KOTOPbIM Miedyom K naedy c
MwuTpoi 6oponca co 3/10M, AR YEro ycnewHo UCNonb30Baa CBOM KAbiKK. B «AwTe» KabaH (CBMHbA) KaK XMBOTHOE
MUTpbl YyNOMWHAETCA BECbMA MOYTUTENbHO W TOBOPMUTCA, YTO POA 3TOrO MNOJIE3HOMO KMBOTHOTO AOJIKEH
NPOAONKATLCA A0 BOCKPELIEHUS M3 MepTBbiX. Ha MHoroumcneHHbix Hapenbedpax MuTpbl M306paskeHa MMEHHO
CBUHbSA.

B rpy3uHCKoW Tpaguumm cumson KabaHa (CBMHbM) 3aHMMaAn ocoboe MecTo B CepUM 3UMHWUX U BECEHHMX
npasaHecTs.

3aKNaHWe Ha POXKAECTBO CBMHbW, MO CeN AeHb MMelollee MecTo B LiepKBM Hekpecu, Hafo paccmaTpuBaTb KaK
NnepeXKMTOK ApeBHeNwWweln Tpagnuummn, UCTOKM KOTOPOMN cnesyeT UCKaTb UMEHHO B NOK/JIOHeHUKU b6oxkectsy Mutpe. Konb
CKOpPO KabaH (CBMHbA) — CBALLEHHOE MBOTHOEe MMUTPbI, UCXOAA M3 ITOrO ero 3ak/laHWe B MUTPAMYECKOM Xpame
OONMKHO 6bl10 OblTb ecTecTBeHHbIM fABneHMem. 06 3TOM CBUAETENbCTBYET CYLLECTBOBAHME B TPY3UHCKOWM
OEeUCTBUTENIbHOCTM HENPEMEHHOTO KOMMOHEHTa POXKAECTBEHCKOrO CTO/1a — CBMHbM (MOPOCEHKa).

KnioueBble cnoBa: Mutpa; MUTpansm; Tpaamums; NaHTEOH.

dgdmbganol msmowo 24.12.2008
do@gdaaros sbsdgieoe 25.12.2008
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THE PERSPECTIVES OF INNOVATIVE ECONOMICS DEVELOPMENT

G. Jolia, N. Jolia, K. Jolia

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

Georgia

Resume: There is highlighted innovative economics, as the modern economic model of high developed and suc-

cessful countries' social-economic development.

There is shown the main factors for innovative economics. Here is evaluated the necessity of creation of new
knowledge, its spread and meeting goals usage, also the human role and significance of new thinking to use its poten-
tial possibilities maximally and in correct way for social-economic development of the country.
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NEPCNEKTUBbI PA3BUTUA NHHOBALMOHHOW S3KOHOMMUKU
Dxkonua l. M., Oxonua H. T., Oxxonna K. T.

JenapTaMeHT ynpaB/ieHNs SKOHOMUKOW U BU3HecoMm, [py3MHCKMIA TEXHMYECKUIA YHUBepcuTeT, Mpy3usa, 0175, Tounaucuy,
yn. Koctasa 77

Pe3lome: B cTaTbe WHHOBALMOHHAA 3KOHOMMKA OCBELLEHa, KaK COBPeMeHHas 3KOHOMMYecKas Moaenb
COLMANbHO-3KOHOMMYECKOTO Pa3BUTMA BbICOKOPA3BUTbLIX CTPaAH.

lNoKa3aHbl OCHOBHble GaKTopbl, AOeNCTBYlOWME Ha pasBUTUE MHHOBALMOHHOM 3KOHOMMKM. OueHeHa
HeobXoAMMOCTb CO34aHMUA, PACNPOCTPAHEHUA U LEeNeBOro WCMO/b30BaHWA HOBEMLIMX 3HAHWWA, a TaKKe pofb U
3HaYeHWe YeNoBEYECKOro MbILL/IEHUA NO-HOBOMY, HEOBXOAMMOCTb MaKCMMAIbHOTO U NPABUILHOIO NPUMEHEHUSA ero
NOTEHLMANbHbIX BO3MOXHOCTEN A/1A COLUMANbHO-3KOHOMUYECKOTO Pa3BUTUA CTPaHbI.

KnioueBble cnosa: I'I'IOﬁafWBaU,VIﬂ; MHHOBAUUA,; VIHC])OpMaLI,VIOHHbIe TEXHONOINMN; KOMMYHUKaLU KA, KOHKYypeHUUA.
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UDC 338.24
THE CHARACTERISTICS OF STATE INNOVATIVE DEVELOPMENT AND ITS EVALUATION CRITERIA
Jolia G., Jolia N., Jolia K.

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

Resume: There are highlighted the cardinal changes in the world economy, that created the perspectives for in-
novative economics development. The above-mentioned changes are relevant to all fields of society activities, that
will significantly change the mechanisms of social-economic functioning. The preference is given to the creating of
new knowledge, its spread and reasonable usage.

There are shown the indicators of innovation level evaluation of the country economics and the main directions of
its competition increase on an international area. It is explained, that the special attention will be paid to the devel-
opment of high technological fields, motivation of scientific employees and engineering-technical personnel activities,
increase of investments in research spheres, etc.

Key words: outsourcing; globalisaton; investment; innovation; internet; commercialization; communication; con-
vergence; competition.

YAK 338.24
OCOBEHHOCTU UHHOBALIMOHHOIO PA3BUTUA TOCYAAPCTBA U KPUTEPUU ETO OLLEHKH

Dxkonua l. M., Axonuna H. T., Oxonna K. T.
[enapTameHT yrnpaB/iieHUs SKOHOMUKON U Bu3Hecom, Mpy3nHCKUI TeXHUYECKU yHusepcuteT, Fpysus, 0175, Tounucy,
yn. Kocrasa, 77

Pe3tome: OcBelleHbl KapAMHa/ibHble M3MEHEHWUA, NpOoTeKalolwmMe B MUMPOBOM 3KOHOMMWKE, YTO CO34ano nepc-
nekT1Bbl GOPMUPOBAHNA MHHOBALMOHHOW SKOHOMMUKN. YKa3aHHble U3MEHEHMA KacatoTcsa Bcex chep obliecTBeHHOM
OeATeNbHOCTU, YTO CYLLEeCTBEHHO M3MEHWUT MeXaHM3Mbl GYHKLMOHUPOBAHUA COLMANbHO-IKOHOMUYECKUX CTPYKTYP.
MpeumyLecTBo byaeT NpeaocTaBAATLCA CO34aHUI0, PACAPOCTPAHEHUIO U PA3YMHOMY NMPUMEHEHMUIO HOBbIX 3HAHWI.

B cTaTbe NpuBeseHbl NOKa3aTeNn OLEHKU MHHOBALMOHHOIO YPOBHSA SKOHOMMKM CTPaHbl U OCHOBHbIE HanpaBaeHUsA
NOBbILEHNA ero KOHKYPEHTOCNOCOBHOCTM Ha MMPOBOIM apeHe. OTMe4yeHo, YTo B bByayuiem ocoboe BHUMaHUe byaer
YAEeNATbCA PasBUTUIO BbICOKOTEXHO/IOTUYECKUX OTpaciel, akKTUBU3aLMU AEeATENbHOCTM Hay4YHbIX COTPYAHWKOB W
WHXKEeHEePHO-TEXHWUYECKOro NepCcoHana, yBeMYeHUIo MHBECTULMIA B chepy nccnesoBaHnn U T.4.

KntoueBble cnoBa: aytcopcuHr; rnobanvsaumsa; WHBECTUUMA; MHHOBALMA; MHTEPHET; KOMMepLManusaums;
KOMMYHMKALMA; KOHBEHTEHLMA; KOHKYPEHLMA.
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COMPARATIVE ANALYSIS OF POLITICAL AND LEGAL ASPECTS

OF NATIONAL SAFETY OF GEORGIA
0. Kochoradze, N. Kacharava

Department of social science, Technical University of Georgia, 77, Kostava str, Thilisi, 0175, Georgia

Resume: National safety has an anbsolute priority compared to other problems of politics.
Scientifically substantiated safety system serves for preservation and strengthening of the basic values of the
country: State sovereignty, safety, territorial integrity, culture uniqueness and applies to the special governance by

higher state organs.

One of the main reasons of the specificity of Georgian state safety problems is its geopolitical and geoeconomical

location.

One of the main directions and priority of Georgian national safety problem is integration of Georgia in European

and Euro-Atlantic political, economical and safety systems.

Key words: safety; law; state; geopolitics; national.
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CPABHUTE/IbHbIA AHAIN3 ACNEKTOB MPY3UHCKOM HALIMOHANIbHOWN
NOJIUTUYECKOM U NPABOBOM BE3OMNACHOCTU

0. Kouopagse, H. Kauapasa
JenapTameHT 06LecTBEHHbIX HayK, [PY3MHCKUIA TEXHUYECKUIA yHMuBepcuTeT, Mpysua, 0175, Téunucu, yn. Koctasa, 77

Pe3tome: HauumoHanbHaa 6e3onacHoCcTb MMmeeT abCONOTHLIA NPUOPUTET MO CPABHEHWMI0O C OCTa/bHbIMU
NOIMTUYECKMMM BONPOCAMMU.

HayyHo 060CcHOBaHHaA cMCTEMA HALMOHAIbHOW 6€30MacHOCTU CYXKUT OCHOBHbBIM FOCYAaPCTBEHHbIM LLEHHOCTAM:
rocyZiapcTBEHHOMY CyBepeHUTeTy, 6e30MacHOCTU, TeppUTOPMANbHOM LeNOCTHOCTM, COXPAHEHWUIO U YMNPOYHEHMUIO
CaMOBbITHOCTU Ky/IbTYPHOTO CAaMOYTBEPKAEHMA U OTHOCUTCA K BbICLLUMM FrOCYAapPCTBEHHbIM OpraHam npaB/ieHus.

OfHON M3 OCHOBHbIX MPUYMH cneuuduuecknx npobaem HaumoHanbHo 6esonacHocty lpy3un ABnAeTca ee
reonoIMTUYeCcKoe U re03KOHOMMUYECKOE MEeCTOPaCcNooXKeHME.

OAHVMM M3 OCHOBHbIX HaMpPaBAEHUN U NPUOPUTETOB MPY3UHCKON HALMOHANBHOMN MONUTUKU ABAAETCA FPY3MHCKas
WHTErpauma B €BPONENCKYI0 U eBPOATAAHTUUECKYIO MONTUYECKYHO M SKOHOMUYECKYIO CUCTEMbI HE30MacHOCTU.

KnioueBble cnosa: 6e3onacHocCTb; npaBo; rocyaapcTeo; reonoINTUKa, HaLI,MOHaJ'IbeIVI.

Igdemlbgarol ms@Gowo 05.10.2008
domgdaaos sbsdgiwoe 21102008
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