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YK 621.923
K JMHAMUWYECKOMY CUHTE3Y MHOI'OKOHTYPHOM

SJIEKTPOTHJIPABJINYECKOM CAEASIIENA CUCTEMBI

Pomananze U.P., Kananaase T.B., Mapcarumsuiau JL.I'.,
Hakammase H.P., TkemenamBuiau B.I'.
(I'py3uHCcKuil TeXHHYeCKUH YHUBepcuTeT, yia. M. Kocrasa 77,

0175, Tonaucu, I'py3us)

Pe3tome: B npedwecmsyrowux pabomax npueedeHa yHKYUOHANbHAA CXeMA CIMPYKIYPHOCIOHNCHOU
NEKMPOSUOPOMEXAHUYECKOU  CUCEMbl  YNPAGIEHUS. NONONCEHUeM U KYPCAM CYOHA, HNOCMPOeHbl
CMpYKMypHble CXeMbl U NepeoamoyHvie @OYHKYuU ¢ Y4emom 6KIIOYEHHbIX 8 CIPYKMypy
Paccmampueaemoll Cucmemvbl NOCIe008amMeNbHbIX KOPPeKMUpylowux 36enves. B nacmosawen pabome
paccmampueaomcs: 3a0a4u 0 OUHAMUYECKO20 CUHMe3d, CEA3aHHble C 68e0eHueM 6 CHpPYKmypy
cucmemvl 0OPAMHLIX CBs3€ll C NAPALIETbHLIMU KOPPEKMUPYIOUWUMU 36EHbAMU .

KaroueBble ciioBa: ciezsiias cucrema, oOpaTHasi CBsi3b, IEPEXOHBINA MPOIIECC, CTPYKTYpHAs CXEMa,

nepeaaroyHasi QyHKIHsI, KOPPEKTHPYIOIIEe 3BEHO.

BBEJIEHUE
B pazButum pe3ynbraTtoB, MOJYy4eHHBIX B pabotax [1-3] B HacTosmel paboTe CTaBUTCA
3amadya  (OPMHUPOBAHUS KOPPEKTHPYIOUIMX OOPAaTHBIX CBSI3€ W BBISIBICHHUS MCXOIHBIX

3aBHCHUMOCTE AJId TTapaMCTPUICCKOTI0 CUHTEC3a CUCTEMEI 110 3a/TaHHBIM IICPEXOJHBIM IMMPOLCCCaM.

OCHOBHASA YACTb
B npemmectByronmx padorax [2, 3] paccMOTpeHBI BONIPOCHI MOJICIMPOBAHUS IUHAMHUKH U
pa3pabOTKM METOJNOJIOTUH  MAapaMEeTPUYEeCKOT0 CHHTE3a CHCTEMBl C  MOCJeI0BaTEIbHBIMH

KOPPEKTUPYIOIUMHU 3BEHbSIMH.
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JlanpHeimas 3ajada MOBBILICHUS JUHAMUYECKUX [OKAa3aTeJIed CHUCTEMBbI SBJISETCS
CTPYKTYpPHO-TIApaMeTpUYECKasi ONTUMU3ALMS UCCIEAYeMOW CUCTEMBbI HA OCHOBE OJHOBPEMEHHOTO
WCIOJIb30BAHUS ONTUMU3AIMOHHBIX BO3MOXKHOCTEHM Kak MOCIEIOBATEIbHBIX, TaK U MapajlIeIbHBIX
KOPPEKTUPYIOUINX 3BEHBEB [4].

31ech K€ OTMETHM, YTO Uil KPAaTHOCTH H3JIaraéMoro MaTepHalia, B CBSI3M C TE€M, 4TO
MaTepuall HACTOSIIEH CTaThbH SBISETCS MPSIMBIM MPONOJDKEHHEM paboT [2, 3] Bce yCIOBHBIE
0003HAYCHHS U UX ONPEJIEIICHUs OyJIeM CUNTaTh 3aMMCTBOBAHHBIMU M3 OTMEUCHHBIX PadoOT.

Jliis BBIOOpA MPOMEKYTOUHBIX KOOPAHWHAT, UCHOJIB3YEMBIX B TEOPUHU CHHTE3a C TTOMOIIbIO
napajuieIbHbIX OOPaTHBIX CBsI3eH [5, 6] BOCIOIB3yeMCs MPOIEAYPOH 3aMCH YPAaBHEHHS JTUHAMUKHI

FI/II[pOSBeHa (Cy[[HO-Opr)KaIOH_IaH )KI/IIIKOCTB)
(T2xp3+]1Kp2+p)W:K23(Toxp+l)a5 (1)
rac: l// — KOOpI[I/IHaTa yl“JIOBOl"O ABHUXKCHU S CyI[Ha, a pP — OHepaTOp ,I[I/I(l)(l)epeHL[I/IpOBaHI/IH, B BHUIC

CUCTEMBI YPaBHEHUM I1IEpBOrO MOPsiAKa. BBOJS HOBbIE IEPEMEHHBIE

dy dy, da
:—; :—; a :—’
N T YT
MPUXOJUM K CUCTEME YPaBHEHHIMA
da _
e "
a2 = KKeTokal +K23a’
dy .
Jt W=y (2)
dy, .
df - yz - l//’
dy 1
7; ZT—ZK(TlKJ’z +y —Ta,).

Ecnu e oJHOBpeMEHHO ¢ 3TUM ypaBHEHHE TMHAMUKU CUCTEMBI ¢ (& - yrioBasi KOOpJMHATA

pyJsl) pacCMOTPETH B BUJIE alllIPOKCUMAILMOHHOTO ypaBHEHMsI 2-ro nopsiaka [1, 3]
2
(a,,p"+a,p+Da=K_ 0o, 3)
TO cHCTEeMa ypaBHEHUH (2) ToKHA OBITh TOTIOJHEHO YpaBHEHUEM

da, K a
L=—2p——2g -a. 4)
dt a, a,,

N3 ananuza monydeHHOM cucCTeMbl ypaBHeHUU (2)-(4) cieayer, yTo Mg pealu3aluu
MOCIEAYIONEH 3amaud CHHTE3a corjacHo pabotam [4, 5] uenecooOpa3HO WCMIOIH30BAHHE

IIPOMEXYTOUHBIX KOOPJAUHAT: ¥/ , I/, O U Q.
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YKpYIHEHHYIO CTPYKTYPHYIO CXEMy CHHTE3UpyeMou cuctemel [2, 3] C ydeToMm
JIOTIOTHUTEIHHBIX OOPAaTHBIX CBSI3€ MOKHO MPEACTaBUTH B BUJE, MIPUBEACHHOM Ha puc. 1. 31ech:
W,, — mnepematouHas (QYHKIMS YIOPaBISIONIETO YCTPOWCTBAa, BKIIOYAKOMIETO B  cebe
MocJeloBaTelbHbIe KOPPEKTUPYIOIIME 3BeHbs; Wo — mnepeaarouHas (QyHKIHS CHCTEMa o
yrpaBieHus pynem; W — nepenatounas GyHKIHS TUAPO3BeHA; Wioc — IPUBEICHHAS MepeaaTOYHAs
(GYHKIUS TPOMEKYTOUHBIX OOpaTHBIX CBSI3€M — OOpAaTHBIX CBsI3€H MO BHYTPEHHBIM KOOPAMHATAM;

U; — BXOIHOE yIIpaBIIOILEe BO3CICTBHE.

i»@—g» VVyy —— Wa a? W23 W:

WKoc -

Puc. 1. YkpynHeHHasi CTPYKTypHasi cxemMa

Jnst  pa3sBepHyTOM 3amucu nepepaTouHod ¢Qynkuuum W (s) B TepBy0 ouepenb

IIPOMEXYTOUHbIE KOOpPAMHATBHl BBIPAKAEM YEPE3 BBIXOAHYIO KoopauHaTy Y. C 3TOM IENblo

3allMCbIBACM:

3
T, s +1,s+s

a(s) = K (Ts+1) w(s); ()
Con T,s"+T. s +s
O ©

rzie s — oneparop npeodpazoBanuii Jlamnaca.
C yuerom (5) u (6) umeem:
Woo(s)=K,sy+K,s’w +K W, y+KW,p=
— (K, s* + K> + KW, + KW, ). (7)
rue:

W (s)= T2K53 +T,5+s
K (T, s+1)

o

4 3 2
W, (s) = T, s +T, s +s
K23 (JZ)Kp+1)

BBoauMm 0003HaueHnE
W,(5) =W, (SW,,(s)

" 3aIllMChIBaCM:
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O W ®
Wnu B pazBepHyTO# hopme:
W= K, s + KV,:V fr(lzww )+ KW, ()] ®)
AHAJIOTUYHO B pa3BepHYTOH Gopme OyneM UMeTh
Wi(s)= a,ss’ +Zj§lfi(a]i’(:3++liﬂsz +s (10)
rie:
s =dg; T,
a,=a,T, +a,l,;
a,=1, +a,T, +a,,
a,=T, +a,.
C yueToM 1nocieaHero:
WulS)= o5 K, B, (s)+ Kljl;l: (:)I%KaBa )+ K,B,(5) (1)
re:
B,(s)=K_ (T, s+1)s;
By (s) =K, (T,s+1)s*;
B, (5)=W,,()K (T, s+1);
By (s)=W,,()K,(T,s+1),
b=K.T,.
[Mepenatounast QyHKIIMSI CUCTEMBI B II€JIOM ITPUMET BUI:
W (5= 26 _ W W (S) (12)
U, 1+, (W, ()
rie:
1

K()ur/}
Wyy (S) = Ky + + Kuum e
TM,S +1

.
PazBopaunBast BeipaxkeHue (12) u gesnst 4uciuTeNs ¥ 3HaMeHaTens Ha (bys + K ,)) , mosydum:
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K()uqbbO ()+K l+K

unm y
S

W,(s)= +K , (13)

K
A () + K, (s)+K;5* + K, B, (s)+ KB, (s)+K,,,b, (s) + ="
S

ough

rae:

N

b,(s)= ;
() TM)SJrl

Bal* (S) = Wy/a (S) s
B,u(5) =W, (5).

JUig ocylecTBIEHHs] NPOLEAYp CHHTE3a IO 33JaHHBIM IIEPEXOJHBIM mpouecccam [3]
3aIMCHIBAEM HCXOIHOE PAaBEHCTBO
M°(s)
N°(s)

rae: W, (s)—xenaemas nepegarounas ¢pynkuus; U (s)—n300paxeHHe BXOAHOIO BO3ACHCTBHSL.

Wy (U5 (s) =W, (s)U,(s) = U,(s), (14)

WcKOMBIMH ~ SBIISIFOTCS napamMeTpbl KakK TMOCICAOBATCIIbHBIX, TaK W HapaJlJICIbHBIX

KOPPEKTUPYIOIINX 3BeHbEB: K, ,, K K, 6 K,.

unm
3AK/IIOYEHUE
Ha ocHoBe IMPOBCACHHBIX I/ICCJIGIIOBaHI/IfI MOJIYUYCHBI HMCXOJHBIC MATCMATUYCCKUC

3aBUCUMOCTH IJId HOCJIGI[YIOIJ_IGP'I pcain3danuu npoucayp CHUHTE3a MO 3aJaHHBIM IMCPEXOIHBIM C

HCIIOJIB30BAHUEM XAPAKTCPUCTUK MHUMBIX 4aCTOT.
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FOR DYNAMIC SYNTHESIS MULTIPLANIMETRIC ELECTRO-
HYDRAULIC SERVO SYSTEM
Romanadze 1., Kapanadze T., Marsagishvili L,
Nakashidze N., Tkeshelashvili V.

Summary
In previous works is a functional diagram of the control system strukturnoslozhnoy
elektrogidromehanicheskoy position and heading of the vessel, built block diagrams and transfer
functions with the included in the structure of the system of successive correcting links. In this
paper we consider the problem of dynamic synthesis associated with the introduction into the

structure of a feedback system with parallel correction link.
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LobB9dgdo, EoBGWMWwo Mm3900, GIS Formap, shapefile, 3mB6s60L 1boggOLOEGEYEH6
Lo35MGHBoMMHM bgerdg3megds, LogME3000 0bRMMTs3E0s.

d399460L  Lodygm  LgdBmOoL  49b630maM9ds, 0939 Mmymes  Lbgs dmdoxbsgg
@MRJB0LS  3gMYMORO0MYO  0bBMEOTo30Mwo  LoliBgdgdol-GIS  godmygbgdols  go6qdy
§o63mMa9bge0s. @Il sOBYOMO FEYMIIMIMO0M 30 LoGEWS305 B39bMb 3830JOMdM
Logobasdms.  Fargdol dsbdowdg oMo M-EgdbodMMo  dsBol bo3ergdmdsd s
LomBOM  335¢0053035300L 13gE0SEOLEHJOOL 56 Yymensd LodsGmzgwrmdo gl gMmgMmo
yz9wsdbg  39ML3gdBHoMo  Lygdm  1s3dsm©  BsIMITmESs  Mbsdgodmgg  Abmgwrom
3MMAOABL.  458mbogows©  239bobgds 900  ©Mbolidogdsbo: Lobgwfiogmd atyol
139305¢0BEGHIO0L  Fmbofowgmdoom  Fgodmdomlb  AMIYZ90560  3MWOG0IS
056580000936 3965bMmM309™L o, MLyl 3OMYMTNW-EgdbozMMo BBy,
506l  9OHM0sbo  Lobgarfogm  LEBsmE0, MHMIgoag 035830Mm©  ABLIHBWIMH3L
bo39wg 099 bbgs Y39 Lodwdsmlb dglervergdol gMmosb Hqll, d90amad 03 »dswergls s
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30xzgbome  bolHogwrgdwgdl, MHMIWgdoE  SbMmME30gEgdIb  boEIRIBO®S  35MYOOL
9m3bogdsl 2obsbengdeo Lolifogwrm 3GMYMsdgdom, 339 9998539090 3MmE0E030L
99L50530bo. 15335MOLO  MHMPIbMOOL  13gE0SEOLEHJO0 FoBIbEGdMWO ToEHIMOsW G-
A9960319600 dsBom Fgdwgdgh LOHMs© 259m0Ygbmb Agmy®mszgo  0bgm®mIsgomwo
Lol 9dgdol (GIS) b WYRGM FBsMPO SBsoE03MMO TgbodeErgdEMmdsbo LodsGmzgamls
LoBY9™M o dbgd0L o330l LBYHMYdOL J9B30MsMYdsT0.

LoEOIOLM®,  LoJsOMZgWMb  3H9dbozmemo  Mbogzgmlodgdl  gosBbos  LsdbMgom
39335L0530  gmmgOHmo  Bo3gmglem  LogMEoMO  0bFMEOIs300l  EdMTog9d0L 395G,
OIgog s0FMOH30wo0s ESRI-ol ¢o3gbBo®gdrmmo 30ma6medmeo 3033wagdbo: Arc GIS
LEHMEPO 3539GH0 O IPSTOHob OLEHIBEFMMO DMbOMIBOL CbRMO T30l T390~
©900930M5300L  LobGHgdom. 53 dsBIBY3  9dBoIdID  0b70bOYOL  ,29Mm©gboOL o
39006583MEOT53H030L“ 13305 MBO.

Lodomggarml ¢gdbozm®o Mmbogzgmlo@gdol Lo@ygm-39dbozm® ©gds®@edgb@do
393Y939m00Ls @5 dmoxbogg ©oMygdol (8935685 L3g30ow0lEgdds 0o0moygabgls
fobssgds: sboewo  2014-2015  Lobfogerm  §ewosb  dmgdbogdobso  Eyggdol
dmboBmmobaolmzgol 1393090 HGIMWO  dMOIGHMOONWO @S 365dBH0INWO

L5319 d5mgdol  BoLGHMYOI0 0965090MM™m3g 3mI30MBHIOWWwO  39dbozom s FMG30w0
05bs.  dbg3zgmdsdo 0dbs Jowgdero ol qoMgdmgds, G®MmI LodsMmzgwrml  Lodygm

96Om3bmo  BosggbB™ml  8ogh  ©ofiygdEos  LodommM3zgwml  ByYggdol  LEo
063963H900bs300lL Lodmdsmgdo. 30 ferols 3s6doBg 56 BoEHo®gdmeds 50M0b3000s
3639190035 LoFOMME Qb MIM3IWgl 35050 MSBsTgEM™MZg IMNbM3bmdOL Tglo@yzolo
3M0MEOMEMEOHO ©s bm®sEomwo 35Bol 99Jdbs, oo MomEgbmdol 3GMmgglmbscro
393Y939 3906900l dMmIbogds. M3965L3bge Hargddo dmger AbmBEromdo  LHMLRs©
3963005605 IMBOEMMO 39dbmeEma09d0: BAsOEHRMOJOO0, 3¢sbTgEHMO G030l S X0dOL
30360 30330193H9Mgd00  dmdbowo ™m3Igeszomwo LobGgdgdom Android, iOS o ULbgs.
9904dbs 36OHmxzglombscmMo dmdowmo 29mobxm®mdszomwo LolEgdgdo, O®MIEYdISE
MBOWB39Y39L 3919939990 Lo39gwg 306MHMdGOTo  FsmmM30L  LyFoMM  0bgMOTsz0Wwo
MmOLbom  9ghHm  IMdOO  BHJgxnmbdo  (BYol  dmfilygmdol  FoxOMwo  Gvy39d0,
A5JLo30M0  5fgMHOMds, Lbgs 9@GH®0dMEGHWMWwo dmbszgdgdo, 653095305-M0gbESE0s
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5Q0WbBY s 9.9.). Bggbo gMEoEds do0d30s  dgwmEGmlool (3oblzo) 3m33s60s
Belinvestles 360mgd®ds GIS Formap (professonal) -2.1 99990 dmbsbOHgdom:

1. 9mbgembgdmwmdom - Lbs3gg 300HMd9dd0 FgLlodegdgwl bool sbowo FoRGEo
30l d9g65L 0bg, M ™Mb b3 F9@9MJOGODY 90030 M0 0BFMEOTo305 56
5oL b FoOM;

2. V0 BSLO-65 $ (9O IMBOWG FHgnmbby, LASOEHBMEDY, iPad  Android
™39653. bobEgdom);

3. LEsgombosOmer  GIS-9dmsb  Fgodxzsowgdols  (shapefile)  gJudmEE-0d3mEMEO
BHMB3gYmzoos (306390 ESE00L 3OMAMTGOO0 Ma3slims);

4. d09dGd9 (Y980, 3900Bg) 06&9MB9EHOL 80930 MIW MBS 56 583xMbYOL FMTomdsl-
359009496905 dMd0WOHO 3gugnmbgdo 3o6Msdomo GPS, s6s A-GPS;

5. 9mygqds  Lobffogrm  g3odgdo o  NOOHMB39wymBowos  Bogmblme@sgom
dmadbobmgds 0bEgMbgd Mg 00dd0.

Lofigol 9@o3Bg dgladergdgaro 0dbgds Lobiffogarm 3Mm3gbol 9839dGWMs© Bo@ocnds

(@3dMO5GHMOMWO S 36M5dBH03Mwo 8935©0)69Md9d0 39ty Aobgwom) GIS 1 mbob
bog3mdzagdol  Jgbfogams,  AOTMEEOWgdol  dowgds  (Belinvestles)- 06 93543l

398MMIGOM0  LadsOGbomOMm bgwdg3emegds. 9900 89-2 Loggbmdol  (Arc GIS
Desctop) d9ULfogerolomgols 459mygbgdme 0d69ds FHgdbozmdo mbogg®dliodgdol Lbsdmm-
39mwmaool  GIS 39630, ULssg ULEHMIbGHJd0  3503w0sb  36odBHozol  30xOmW
390@M5530580, 939008 OYO0EI0D30530, 25dMdgF35d0 S 93MJN3g ©IEsdofols
OoLEB301M0 BMbOMGd5T0 O MOEMABMEM odmbobwyegdqgdol gdoxMm(30500.

350595 3mBbsboL LsdMbgdoLdgEYzgwrm d936096MHgdsms Mbo3zgMLOEHIGOL
LSAYIM BN AHIEHMb  Fobsbffo®  Fgggboo  3OHMYMmTom 3530090  LoBygm @
dmdoxbs3g @IMR00L  3OMdEGIJPYBY  MO09bEGH0MGOMo  LogOEomo  0bRm®As300L
©53853900L  LolfogErm-LsfoMdm  396@GGMOL  3mbiEgnEol  89ddsl s Aol BOBOIMEO
9o0BO3E0S.

099000 935J3L,  ®md, ULodo®m3zgwmlb  F9dbozmmo  bogzgdboGgBHo Mol

0IMOHOME 5 3M5JGH03ME 259MEE0E0sL J0oEgdl 39:3Y939mdoL @S 256M9dmb ©IE30L
Y395 6230 LY3609MHM-Logs6TbsIMEIGO™  3BMgLOL LG YmRsdo, g3cmm3sgzdoMol
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UBHObIOEGHIOL  Joosbermggdmwo  Joswro  Mmbol  3GMmgglombsgo  d9¢Yg39mdol
bbgoolbgs 30Mmz0wol b3gEoswolBgdols dmdbswgdsdo.

259myggbgdMEo o@gMSEGHWGS:
1.www.belinvestles.bu : 3939390 0-3M30WIHO 4 0 U 3OMAMFME0 3OME™MJEJd0

Lo@ygm 3gmEebgmdsdo.
2. 3D monesmpoBanne B 'MC «Kapra 2011» (Cmenanosa JI.A., Cmupnosa U.HU. //

"IIpozpammuvie npodykmuot u cucmemut’' Ne 1 2013)
3. Ilpumenenne ['MC «Kapta 2003» B tecHoM Xxo3siicTBe (0.A.3umuna, A.H.@Daoees /| I'eonpou
Ne 6 006).

MMPOBJIEMbBI MOHUTOPHUHI'A JIECOB I'PYUHU N ITYTHU UX
IHPEOJOJIEHUA

JI. 'uruenmBJu, 3. Unrtuase

Pe3rome

YXxox u coxpaHeHHe OMOpa3HOOOpa3Msl JIECOB CTPaHbl HEBO3MOXHO NPEICTaBUTH 0€3 HX
MOHUTOpPUHTA, TEPUOJIMYECKON WHBEHTApU3AllMU U y4yeTa. TpaaullMOHHBIE METOJbI: MOJCYET M
0TOOpakeHHe MIIOIIAJCH JECHBIX PAaCTeHUI Pa3IMYHBIX BUJIOB U BO3PACTOB, TaKCallMsl APEBOCTOEB,
¢ukcanus 3a00ieBaHUA W OYAroB pa3JIMYHBIX TOBPEXKICHUN OKa3alMCh HEIOCTaTOUHBIMH.
N3menenuss knmuMara, Tho0anbHOE TMOTEIUICHWE W 3arps3HEHHs]  OKPYXKAIOMIEH  CpeIlb
aHTPOIIOJIOTHYECKOT0 XapakTepa oKa3aJd NaryOHOe BJIMAaHWE Ha JIeC- KPYMHEUIIYI0 IKOCHUCTEMY
Bcell mpuponsl. Bo3Hukia HeoOXOoOuMOCTh TNpUMEHEHHUsi 0ojiee COBEPIIEHHBIX METOOB:
ceoungopmayuonnvix  cucmem—GIS, cucmem  z2nodanvnozo - nosuyuposanus  GPS,
OUCMAHYUOHHO20 30HOUpoganua u anannusza DZ. PemeHueMm npaBuTeNnbCcTBa B ['py3HMHCKOM
TexHuueckoM yHuBepcuteTe ¢ 2014 roma opranuzoBaH GakyiIbTeT ASpaApHbIX HAVK U UHICUHUPUHSA
ouocucmem, BO3JIIOKHMB TE€M CaMblM Ha YHHMBEPCUTET OONBIIYI0 M aMOHMIIMO3HYIO 3ajady.
Jlecomexnuueckum denapmamenmom ynueepcumema u benopycckoit komnanueii Belinvestles B
paMKax MapTHEPCKOTO COTJIAMICHUS pa3padaThIBAETCs MPOCKT reOMH(POPMAIIMOHHON cucTeMbl GIS
Formap professional nyisi MOOWITBHBIX Telle(OHOB, CMapTPOHOB U TUIAHIIETOB C ONEPAIIHOHHBIMH

cucremamMu Android w i0S. OTUM TNPEeNOCTaBUTCA BO3MOXXHOCTH IOJHOLUEHHOTO BEACHUS
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MOHMTOPHHIA JIECHOTO ITOKPOBAa CHWJIAaMH MECTHBIX JIECHMKOB 10 craHgapram FAO. CpyneHTsl,
3a4UCIICHHbIE B ['pYy3MHCKHUH TEXHUYECKUM YHMBEPCUTET II0 JICCOTEXHHYECUM M arpapHbIM
HaNpaBJICHUSAM, NpPeoOpeTyT 3HaHMSA M HABBIKM HAYYH-OMCCIIENOBATENbCKOW W IMPAKTHYECKOU

00J1aCTAX MEXITYHAPOIHOTO YPOBHS Oyaydu OCBOOKIEHHBIMU OT IIJIATHI 32 O0yUCHHE.

PROBLEMS OF MONITORING FORESTS IN GEORGIA AND WAYS OF
THEIR SOLUTIONS
L. Gigineishvili, Z. Chitidze

Summary

Taking care of and preservation of versatility of forests is impossible without their monitoring
and periodical inventory-accounting. Traditional methods: measuring of areas occupied by different
species of forest vegetation, taxation of trees, fixation of diseases and centers of other harmful
influences has proved to be insufficient. Due to the climate change, global warming and
anthropogenic pollution of environment, the forest, as the nature’s biggest ecosystem, has fallen
into gravest conditions. For improving of the system of monitoring, it became necessary to utilize
geographical-informational system — GIS, global-positioning system — GPS, DZ technologies for
remote earth-probing and analysis. According to the decision of the government, the Georgian
Technical University was assigned a big and ambitious mission to create a Faculty of agrarian
sciences and bio-systems engineering. Within the frames of partnership between the Forest-
Technical Department and a Belarusian company Belinvestels a project is launched for creation of
geo-informational system (GIS) Formap professional for Android and iOs operation system
mobile phones, smartphones and i-Pads. It will be possible to monitor the forest areas on the basis
of powers of local forestry with following the FAO standards. Students accepted in the Forest-
Agrarian Sector of the Technical University will acquire international level scientific-practical skills

without a tuition fee.
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®OPMHWPOBAHUE YCJIOBUI IMMOBBIINEHNS THHOBAIITMOHHOMN
AKTUBHOCTH COBPEMEHHOI'O POCCUHUCKOI'O ITIPOU3BOJICTBA
Kynpun A.A. (kaHIUIaT 5)KOHOMHUYECKUX HAYK, TOIEHT Kadeapbl SKOHOMHUKH U
ynpasienus CocHoBoOopckoro ¢punmana Poccuiickoii akageMuu HapOJHOTO XO3HUCTBA U

roCyIapcTBEHHOM ciyxO0bI pu [1pe3unenre PD)
CoboueB A. A. (acnupant CaHkT-IIeTepOyprckoro yHUBepCUTETa YIIPABICHUS U
HKOHOMUKH)

(CocnoBoOopckuii puuan Poccuiickoil akajeMun HaAPOJIHOT0 X03AHCTBA U
rocyaapcrBeHHoii ciay:x0b1 npu Ilpe3ugente P® //agpec Poccus 188542 r. CocHoBbIi
bop, ya. Kpacusix ®opros, 43
Cankr-IleTepOypreckuii yHuBepcHTeT yIIPaBJIeHUS U IKOHOMUKHU //agpec Poccus,

190103, Cankr-Ilerepoypr, npocn. JlepmoHTOBCKMIA, 1. 44)

Pe3ome: B cmamve paccmompen cospemennvili aman pazeumus u unmezpayuu IKOHOMUYECKUX
cy6veKmos, 20e HayuHo-mexHuvecKue UHHO8AYUU ONpeoessiom ypo8eHb KOHKYPEHmMOCnocoOHOCmu
a naubonee 3HAYUMBIMU NPOOIEMAMU CIMAHOBAMCS QOPMUPOBAHUE MEXAHUIMA 20CYOaPCMBEEHHOU
NOO0EPIAHCKU U  CIUMYIUPOBAHUS 6 PA36UMUU UHHOBAYUOHHOU AKMUBHOCMU COBPEMEHHO20
POCCUTICKO20 NPOU3BOOCMEA.
KuroueBble c10Ba: HOBallMy; MHHOBAIlMY; UHHOBAaTHKA IPOU3BO/ICTBA; NHHOBALIMOHHBIE POEKTHI;
VHHOBALIMOHHAs 3KOHOMMKA; WHHOBAIL[MOHHAS aKTMBHOCTb, HMHHOBALlMOHHOEC KOHCTPYUPOBAHUE B
MalIMHOCTPOEHUH.
OCHOBHAS YACTb

Ha coBpemeHHOM 3Tare pa3BUTHs POCCUHCKOM SKOHOMHUKH, MTPOOJIEMBI pelIeHHE BOIIPOCOB

3G (GEKTUBHOCTH JAIbHEHIEro pa3BUTUS M CTUMYJIHPOBAHHUS WHHOBAIMOHHOW JESITEIBHOCTU

NpeanpusaTHii, TrIe  HAayYyHO-TEXHMYECKHE  WHHOBAIMM  ONpEAENsAIOT  YPOBEHb €€
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KOHKYPEHTOCTIOCOOHOCTH, HEBO3MOXKHO peIuTh 6e3 co3maHus 3()(PeKTUBHOTO rocynIapCTBEHHOTO
MEXaHW3Ma MOJAECPKKH M CTUMYJMPOBAHUS HHHOBAIIMOHHOM AaKTMBHOCTHM  POCCHMCKHX
npeanpusaThii. bojee TOro MMEHHO TOCYIapCTBO JAOJDKHO SIBISIETCA TE€M CTHUMYJIMPYIOLIIMM H
MOICPKUBAIOIIMM HA4YaJIOM, KOTOPOE€ OIpENENsieT HE TOJIbKO HalpaBJIC€HUE HHHOBALMOHHOTIO
pa3BUTUSl HALMOHAJIbHOM SKOHOMMKHM, HO M B3aUMOCBA3aHO C WHBECTULIHUOHHOW IOJUTUKON
rocyJapcTBa, (PMHAHCUPYIOLIEH HayYHBIE UCCIIETOBAHUS.

B HacTosmmii MOMEHT Te MeXaHU3Mbl T'OCYJapCTBEHHOM MOAJNEPKKH B (HOPMHUPOBAHUU
MHHOBALIMOHHOM SKOHOMUKHM B CTpaH€ KOTOpblE€ CYIIECTBYIOT, Ja M caMa CHCTeMa
rOCyJapCTBEHHOTO PETYJIMPOBAHUS M TMONIEPKKHM HWHHOBALMOHHON NEATENBHOCTU CIUIIKOM
CIIO’)KHA, a (aKTopaMu, KOTOpble TOPMO3AT 3(pdexTuBHOE (HopMUpOBaHHE WHHOBAITMOHHOU
SKOHOMHUKH SIBJISTFOTCS!:

— HEeJIOCTAaTOYHbIN YpOBEHb Pa3BUTHsI MHHOBAIMOHHOW UHPPACTPYKTYPHI;
— HECOBEPIICHCTBO MPAaBOBBIX BOIPOCOB UCIIOIB30BAHUS HHTEIUIEKTYaJbHOW COOCTBEHHOCTH

B NHHOBAIIMOHHOW JI€ATEIbHOCTH;

— OTCYTCTBHE JIOJDKHOM aKTMBHOCTH KOMMEpPUHUAIN3AUUU OOBEKTOB HWHTEIUIEKTYalbHOM

COOCTBEHHOCTH.

K coxanenuto MHTEpeC MHOTHMX 3apyOEKHBIX KOMIAHHUI 4Yallle HampaBlieH B CTOPOHY
dbopMupoBanue Oosiee CBOOOAHOIO JOCTyHa K HMCTOYHHUKAM CBIPbs, TOIUIMBHO-IHEPreTUYECKUM
pecypcaM poccuiickoro pblHKa. M 31ech 0e3 akTMBHOTO BMELIATENbCTBA TOCYAApCTBa IMPH
dbopmupoBanun  IPGEKTUBHON  HWHHOBAIMOHHOM  TOJNIUTHUKHA,  KOTOPYID  HEOOXOAMMO
MIPOTHBOMOCTABUTH CETOMHSIITHENH PECYPCHO-OPHUEHTUPOBAHHOW MOJIEIM PA3BUTHUSI HE OOOHUTHUCH. A
3HAYUT U HEOOXOJWMOCTh B MPOBEACHUU CTPATETHYECKOM, BCEOXBATHIBAIOIIEH, rOCY1apCTBEHHOM
MHHOBAIIMOHHOW TOJHUTUKH, C (HOPMUPOBAHHS JEHCTBEHHBIX MEXAHHW3MOB TI'OCYAApPCTBEHHOTO
YIPaBICHUS U MOAJEPKKH MHHOBALMOHHOM JKOHOMHUKHM C IIOMOIIBIO KOTOpoil Poccust cmoxker
M3MEHUTh U 3aHATh Mojoaroliee el MecTo YxkKe JTaBHO TpeOyeT COBEpIICHCTBOBAHUS W
MOJEPHU3ALNN.

B cBsi3u ¢ 3TUM Bee Oosee akTyallbHBIMU M 3HAYUMBIMU CTaHOBSITCS BOIPOCHI HCCIIEOBAHUS
U pa3pabOTKMU CTpATEerHil yNmpaBieHHs WHHOBAIMOHHOW NEATENLHOCTH HA OCHOBE HMCTOPHYECKOTO
OTIbITa, KOTOPBI YUYUTHIBACT CHELM(PHUKY COBPEMEHHOTO IKOHOMUYECKOTo cocTostHus Poccun 310
pa3 W BTOpPOE - ONbITA TOCYAAPCTBEHHOTO YIPAaBJICHHS HWHHOBAIMOHHON cdepbl Ipyrux
HSKOHOMHYECKH pPa3BUTHIX CTpaH, Yepe3 HEOOXOIMMOCTb CO3JaHHUsS YCJIOBHH, ITO3BOJISIONINX

CTUMYJIUPOBATh CyOBEKTHI XO3SHCTBOBAaHMS B CO3/laHME CaMHX HOBaIMil. boiee Toro Ha ocHOBe

' Hecreposa, A.B. IIpuBneyenne HHBECTUIIMIA 171 MHHOBALMOHHOTO pa3BUTHS TIpenpuaTus / A.B.
Hecrteposa / TpancnoptHoe neno Poccun. Xypuan — M. 2010. Ne 7
16



G®bL3MOE0 s 356496500389bgdenmds Ne3 (31) 2014

3¢(}HEeKTHBHO  MPOBOJUMON  HWHHOBAIIMOHHOW  TOCYHAPCTBEHHOW  TOMUTHKH, HEOOXOIUMO
(dbopMHpOBaTh HMHHOBALMOHHYIO CpEAy XO3SHCTBOBaHMSA, B KOTOPOH MPOUCXOIUT POXKICHHE
MHHOBAIIMOHHBIX TEXHOJIOTH, MO3BOJISIOLINX B KOPOTKHE CPOKU OCYIIECTBISTH TEXHOJIOTHYECKYIO
MOATOTOBKY IPOU3BOJICTBA HANPUMEpP MAIIMHOCTPOUTENBHOM OTpaciu, a TaK K€ CHUCTEMBI
B3aMMOOTHOLIEHUH ¢ MNOTpeOUTENsIMU, TMOJJAEpXKHBasi B  YCTOMUMBOM pEXHUME  CBOIO
KOHKYPEHTOCIIOCOOHOCTb.

AHanu3 OCHOBHBIX CBOMCTB MHHOBAI[MOHHOW JESATEIBLHOCTH YTO MOJPa3yMeBAaeT HOBU3HY
MPOJYKTa (YCIYTH) U CUCTEMHYIO L[€JI0CTHOCTD, IMO3BOJISIET CAETIaTh BBIBOJ O IPUOPUTETHOCTH, TIe
JOMUHHUPYIOIIUM SIBJISIETCS] CHCTEMHAs! LIEJIOCTHOCTD U JIMIIb ITOTOM HOBU3HA MPOIYKTA WM YCIYTH.
U ecnu cucteMHasi IIeIOCTHOCTh PAaCpPOCTPAHSAETCS HAa CTaJUH BCEro MPOU3BOJACTBA MPOAYKTA, TO
CMOCOOHOCTh MPEINPUATHS K MX MPAKTHUYECKOW peanu3anuu (MHHOBALMN), SBISETCS 00JacThIO
NEeSTeIbHOCTH W TMPOU3BOJAUTENEH W moTpedurenel HMHHOBAIMOHHOTO MPOAYKTa, T.C.
pacrnpocTpaHseTcsl Ha BCe CTaJUU LIUKJIa B UCCIIEI0BaHUH, IPOU3BOJICTBO U pealln3aliusi, BIUIOTh J10
YTHIH3ALMH .

K coxaienuto Ha COBPEMEHHOM 3Tare WHHOBAIMOHHOTO NPEANPUHUMATEIECTBA OJHUM H3
Ca0bbIX 3BEHBEB SIBISETCS MPOU3BOJCTBO M pealu3alus «IPOM3BOACTBEHHOTO» IMOIXO0Ja K
MHHOBATHKE HY)KJIaeTcsi B 00jiee OTBETCTBEHHOM OTHOIIEHUH, a Bellb HEOOXOAMMO MOMHHUTH UTO
MOHATUE TEPMUHA «HMHHOBAIMS» BO3BpAIla€T HAC K €ro MCXOJHOW TPAKTOBKe, JIaHHOU
skoHomucToM M. IllymmerepoM «....0 HOBOil HAyYHO-OPTAHM3ALMOHHON KOMOWHALMHM
IPOU3BOICTBEHHBIX (PAKTOPOB, MOTUBUPOBAHHYIO TP TPUHIMATENLCKIM TyXOM» .

Ceronus n000e COBpEMEHHOE MPEANpHUATHE pacCMaTpUBAeTCS KaK CIOXHAas TeXHUYecKas
cucreMa, YCTOHYMBOe (YHKIMOHMPOBAHME KOTOPOH 3aBUCHUT OT MHOTUX  (DaKTOPOB:
CBOEBPEMEHHOT'O0 TOCTYIUICHHS HWH(POPMALIMK, MaTepUAIBHBIX PECYpPCOB, OIKOJOTUYHOCTU
MIPOU3BOJICTBA MEPHOJUYECKOTO OOHOBJIEHHSI TEXHOJIOTMYECKOTO OOOpYyIOBaHUs, MEpcoHaNa U
OTIpe/IeIISIeTCS YPOBHEM HWHHOBAIIMOHHOM aKTHUBHOCTH, JUIS YEro HEOOXOIWM LEeJbId KOMILJIEKC
HSKOHOMHYECKUX,  COLMOJIOTHYECKUX,  COLMAIBHO-TICUXOJOTUYECKUX W JAPYIMX  3HaHUL.
KommiekcHOCTP MHHOBAIIMOHHOM TEMaTHKM M €€ B3aMMOCBSI3M JIOJDKHBI PAaccMaTpPHBATHCS
METOJIaMHU «Pa3IMYHBIX HAYYHBIX JUCIHIUIMH CTaB MPEIMETOM pPACIpPOCTPaHEHHs] Ha BCE CTaIUU

MHHOBAIIMOHHOTO IMKIa»®. OnHAaKo JUCHUILTMHAPHOE IIOJe TOPOH HE3aBUCHMO OT IpeaMeTa

2 Kyk W.B. Pa3BuTHe MexaHM3Ma YNpaBJeHUS WHHOBAIMOHHOH JeATEJILHOCTHIO

PErMOHAJIBLHBIX XO03AHCTBYIOIIUX CYObEKTOB: JHC. KaHA. 3KOH. Hayk: 08.00.05. (ynpasieHue
unHoBauusamu)/ U.B. Kyk Cankr-IlerepOypr, 2013r.. - 168 c.

3 llymnerep W. Teopus skoHOMUYecKoro pasutus, M.: «IIporpeccy, 1982. -455 c.
4 Kyssmumen JI.A. HampaBneHus TOBBIIIEHHs WHHOBAIIMOHHONW AaKTUBHOCTH IIPEANPHATHIA
BBICOKOTEXHOJIOTHYHOTO cekropa.// TpancroptHoe neno Poccun Nel0(83) c. 223-228. Mockaa.

17



G®bL3MOE0 s 356496500389bgdenmds Ne3 (31) 2014

W3YYCHHUS, IOATOMY €CITU Ha Ha4aJdbHOM dTarne (OpMUPOBAHMSI HHHOBAIIMOHHBIX HIeH HE0OX0IUMO
BBISIBUTh HANPUMEP HECKOJBKO MPOEKTOB HCCIIENOBATEIBCKUX O0JIacTell M OCYIIECTBUTH BHIOOD
[JIABHOTO HANPABJICHUS, KOTOPBIM TOJKEH OCYILECTBIIATHCS Yepe3 OMpeesieHHe MPUOPUTETHOCTH
4yepe3 FOPU30HTAIBHBIA METOJ NMapTHEPCTBA WM BEPTUKAIBHBIA METOJ HE BBIXOMSIIMMA 32 paMKH
OJIHOM OpraHM3alliy B IPOABUKEHUN NHHOBAIIMH.

OnHako aHaiW3 Pa3BUTHUSI MHHOBALMOHHBIX TEXHOJIOTHI IMOKAa3bIBA€T, YTO BEPTUKAIbHbBIC
INPUOPUTETHI MOTYT CTaTh CYHIECTBEHHOW MpPOOJIEMON OTAEIbHBIX TNPEANPHUITUNH, B KOTOPOU
npo6ieMa MPOU3BOICTBEHHOTO BHEAPEHUS U AalIbHEHIIasi UX KOMMeEpPLIHATU3alus JUIIb 000CTpsIeT
pasnuyuHble uX CTOpoHbl. C IpYyroi CTOPOHBI MEMJIUTENBHOCTH B PEUICHUH BOMPOCOB MO BBIOOPY
HarpuMep TOPU30HTAIBHBIX TPUOPUTETOB MIPOABUKEHUS U BHEIPEHUS HHHOBALIMOHHBIX MPOJAYKTOB
TaK e BECbMa OTPHULIATEIEHO MOXKET CKa3aThCs MpaB/ia Ha MHHOBAIIMOHHYIO aKTHBHOCTH CYOBEKTa.
Kcratn HeoOXoauMo BHECTH SICHOCTH U IO BOIIPOCY «TOPU30HTAJIBHBIX» MPUOPUTETOB BHEIPECHUS
MHHOBALIMOHHBIX IPOJIYKTOB, T.K. UX OTCYTCTBHE CKa3bIBA€TCS HA MEIJIUTEIBHOCTU B PEIICHUH
BOIPOCOB IO BHIOOPY OTPACIEBBIX NPUOPUTETOB, YTO HE MOXKET HE CKa3aThCs HAa CHUTYyallud B
MEpPBYI0 OdYepelh WHHOBAIMOHHONW AaKTUBHOCTU CYOBEKTOB XO3AWCTBOBaHUS. [loaTOMy He
YAUBUTEIBHO, YTO YpPOBHE CYOBEKTa JO CHUX TOp MpoOiieMa OmpeneNeHus MPUOPUTETOB
dbopMUpOBaHUS TPOAYKTOBOM MpOrpaMMbl peliaercsd dYamie B paMKax CTPaTerHuyecKkoro
IJITAHUPOBAHUS, a BeAb pOJIb TrOCyJapcTBa HE JIOJDKHA OTPAHUYMBACTCS JUIIbL KOHTPOJEM
COXpaHEHUs ONpPeIeNEeHHBIX MO3UIINI B TPOU3BOICTBEHHOU MPOTPAMMBI.

Bropoe, uTo HyxxgaeTcs B Oosiee TIIATETLHOM aHAIM3E - YEIOBEUYECKUIl (pakTop, OJHAKO U
TYT €ro poJib B JOPMUPOBAHUS HOBAIIMH CIIMIIIKOM MHEPTHA a BeAb B OM3HEce TpeOyeTcs MHTYULIUS
HE TOJIbKO YrajgaTb IOTPEOHOCTh HO OTpearupoBaTb W Ha TIOWCK HAMpaBICHUS pOCTa
WHHOBAIIMOHHOM aKTUBHOCTH MPOU3BO/ICTBA.

Tperbe nomkHa OBITH BBICTPO€HA HMHHOBALMOHHAS CHUCTEMa BMECTE C MEXaHHU3MOM €€
3almycka M JainpHeimero (GyHKIMOHUPOBAHMS, YTO TMO3BOJIUT CTUMYJIUPOBATh AaKTUBHOCTD
BHEJIPEHUS UHBECUIIMU B MHHOBAIIUH.

B coBpeMeHHBIX peanusx onpeaeseHue MoAXo[a K NMHHOBAaTHKE B YCIOBHUAX MEHSIOLIEHCS
BHEIIHEH cpeapl yxke TpeOyeT COBCEM MHOIO IMOHUMAaHHs HHHOBALMOHHOW JESTENbHOCTH, a
YUUTHIBAs TO, YTO TEXHOJOTHYECKHUE MHHOBALMU TPEOYIOT 3HAUUTENbHBIX (DUHAHCOBBIX CPEICTB U
npu (GOPMHPOBAHUHU JCHEKHOTO IOTOKAa HE CJeIyeT 3a/laBaThb €My OTpPULATENbHOE 3HAYCHHE
W3bIMasi CPEJCTBA M3 WHBECTUIIMOHHON cQepbl, HalpaBJICHHbIE Ha (OPMHUpPOBAHUE MHHOBALUN B
yOBITOUHOE TMPEANpPHATHE, T.K. K COXAJICHHIO 3TO HE crenaeT ero 3(QeKkTuBHBIM, a CKopee
MpPUBEAET COBEPIIEHHO K oOpatHOMy. lMeHHO MO 3TOH NpUYMHE PYKOBOISIIEMY COCTaBY

np C,Z[HpI/I}ITI/Iﬁ HCOGXOI[I/IMO BKJIIOUUTHCSI B  CBOH I/IH[[I/IBI/I[[yaJIBHBIﬁ IMOHUCK  YTOUHCHMHSA
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BO3MOYKHOCTEH JallbHEHIIEro pa3BUTHs, YTOOBI 3aTpaTHBIM IyTh BHEAPEHHS TEXHOJOTHH U
OCBOGHUS MHHOBAIIMOHHBIX MPOIYKTOB ObLT mocTyrneH. [loaToMy Hampumep CO3aHue MallbIX
WHHOBAIIMOHHBIX MPEANPUATHH, (UHAHCHPOBAHHE BEHUYYPHBIX (OHIOB, TEXHOMAPKOB HE
00JaaronuX JTOCTaTOYHBIM 00BEMOM OOOPOTHBIX CPEACTB 3TOT (hOpMaT Pa3BUTHS MOXKET CTATh
KpailHe YCIEUTHBIM.

Bmecte ¢ Tem He ciemyer 3a0bIBaTh, UYTO JOCTH)KCHHE HWHHOBAIIMOHHOW CIIOCOOHOCTH B
HayKe SIBJSIETCS KpailHEe HE MPOCTHIM IMPOLIECCOM M PEIICHHE ATUX 3a/lay KpalHEe CIIOXHBI, a MpU
CErO/IHSIIIHEM M30BITKE POCCUHUCKUX BY30B BCE pABHO CYIIECTBYET CHUTyalus jaeduuura
CHEIHaIMCTOB, HampuMep, B 00JACTH WHHOBAIIMOHHOTO KOHCTPYHPOBAHUS B MAIIMHOCTPOEHHH.
[TosTOMy yuuTBIBasi XapakTep MpPOILIECCOB, MPOTEKAOIIMX B 3JE€MEHTaX MWHHOBALMOHHON CHUCTEMBI
HE0OXOIMMO OTMETHUTH, YTO BAXKHEUIITMM HAMPaBICHUEM MOBHIIIICHUS HHHOBAIIMOHHON aKTHUBHOCTH
COBPEMEHHOT0 POCCUHCKOTO TMPOU3BOJACTBA B TAaKUX HAIPABICHUAX MOTYT CTaTh HHKYOaTOPbI
MHHOBAIMM, HHKUHUPUHTOBBIE, IM3UHTOBBIE LIEHTPHI U Jipyroe. A ¢opmupoBanue 3¢hHeKTHBHOTO
MEXaHu3Ma TOCYJAPCTBEHHOW TMOJJEPKKHM M CTUMYJIUPOBAHUS AKTUBHOCTU  YIIPABIICHUS
WHHOBAIIMOHHOM NIeATETBHOCTHI0 POCCUHUCKUX MPEANPUATHHN, TIO3BOIUT O0Jiee JOCTOMHO OTBETHUTH

Ha MTHHOBAIITMOHHBIC BbI3OBEI B KOHKprHTHOﬁ cpeac.

JIMTEPATYPA

1. Toaybeuxas H.II. ®DopmupoBaHrue MEXaHU3MOB rOCYIapCTBEHHOW MOAACPKKU U YIIPABICHUS

WHHOBAIIMOHHOW SKOHOMHKH// HAyYHO-TIPAKTHUECKUH M TEOPETUUECKUI KypHaT JKOHOMHUKA U

yIpaBlieHHe: BUepa, ceroins, 3apTpa — CI16: U3narensctBo Paiit [Tpunt 2013Ne2 (6).215 c.

2. XKyk W.B. PasBuTHe MexaHuU3Ma YIPaBJIeHUS WHHOBALMOHHOW [1eATEIbHOCTbHIO
PErHOHAJILHBIX XO3IHCTBYIOHIMX CYObeKTOB: [auC. KaHAd. J5KoH. Hayk: 08.00.05.
(ynpaBiienue unHoBanusimu)/ U.B. ’Kyk Cankr-IlerepOypr, 2013r.. - 168 c.

3. Ky3pmumen /I.A. HanpaBneHus NOBBINIEHNWS WHHOBAlMOHHOM AaKTHUBHOCTU NPEINPUITHN
BBICOKOTEXHOJIOTUYHOTO cekTopa.// TparncnoptHoe neno Poccuu Nel0(83) c. 223-228. Mockaa.
2010.

4. HecrtepoBa, A.B. IIpuBieuenre MHBECTUITUHN IS MHHOBAIIMOHHOTO PAa3BUTHS TPEATPUATHS /
A.B. Hecreposa / Tpancnioptaoe neno Poccun. XKypuan — M. 2010. Ne 7

5. Iymmnetep M. Teopus sxoHomuueckoro pa3zsutusi, M.: «IIporpecc», 1982. -455 c.

19



G®bL3MOE0 s 356496500389bgdenmds Ne3 (31) 2014

FORMING OF CONDITIONS OF INCREASING OF INNOVATIVE
ACTIVITY OF MODERN RUSSIAN PRODUCTION

Kuprin A.A. (Russia, Northwest institute of the Russian academy of national economy
and public service at the President of the Russian Federation),

Sobolev A.A (PhD Student of St. Petersburg University of management and economics)

Summary

This article describes the current stage of development and integration of economic entities,
where scientific and technological innovation determine the level of competitiveness. The most

significant problem becomes forming of mechanism of state supporting and stimulating in

development of innovative activity of modern Russian production.
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399960DdoL  bdgdsE OO  MOR0IME0  JodMLILYGds. OMYMEE BobLIHBOoID BBl O
396@®BY 990mbsBm bLygmmby M FgdGowo

Bobabo 1. bogmEomo dmgmo

01 395¢M0L 805G  IMdOHMOL s  §OHoML  slsbogl.  HoMmdmppgbowo  LggHm
0530Lm5350  IT  3GoBMBEGHswMG 4ga80wms LodMHEHY)Hg IIdsMgMBL. M oM Eowol
doge 99dmfgmowo {Mgbsbo §99y3s6 Mmeoss doRbgmeo, G@dwol 0bzgdloss 11
LodMBHYgHg o HOHYJoMmom  solobgds. 58 3965L3690Bg M 9O GHowol  0bgzgdlormwo
P90@owo My, IT LodMHEHYGHg IMAMMdL s O, 396GHMOL 490T9dm, MmaMG 3 530b0dbgm
069006l 990mfig@l. Jobbo @s30Lsbge  goby39gLsBE3Gms M fadGowol dmdMmbgdol
39obg 0 396360l 90850m, OHMamO ©dm3M©gdwgdsdos My FgGowol dogH O,
39Oy dMdOMBYdOL  3MPbgLMSD,  sTobsMzol  LogMEomo  ImEgol  FHowo
399mgbsbgm aMex039wo bdgdom (bsbsbo 2).

BoboBBg 2 godmbobremo 30698530360 1dgdol 4m95303w0 sfigMss dmEgdweo.
L39O, OMIGDHBIIE 9993560 HAMEO A59Y0M YOS KL 9mbs3390m00 5000608bgds,
o) KL -U 23900056 8g3bgsgzom ogo O; 963Dy dgdmfgmowo  Fegfodoom
25000L5bgds. bmeem 585350 Mameo 05 396¢HOdg G9dmbobmwo L' K' ©o0sdg@EHeol
dJmbg  §M9gbsBom  s0lLobgds.  Mbs  o35A0bmm  (sdyzsbo  Gymerol a  3mobom

9900dGH*BgdL 53YMEO GHRMEOL Mo LoEOEOL &' 37mMbg BggLodsdYds.
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0530530039Wd© 35b3Lsb3OM®m B,y ,0 JMombggdo, 530Lsmz0l sbzobomm
bodzmobgo 0 0,K

BobsBo 2. OH0gMHAgLodsdolo 3mbggdols oygbs

2963L5BEZOMM ML MOMOL @ 3MMbyg 53 Lodzmmbgdo:r = R sinm

6 1 = b = in =
5dgo stnw =, bOe @=arcsin —

MmO G bobsBOIE RbL n=90"% w

3ob630bowmm Bsdzmmbgo TKS Loz O §9bGHMosb ©ogw9dzsm dsmmmdo, do3009dm
L583bgL ODS, Lysg £ ODS = 90°- g

09053 £ ODS BsbsHYY ¥y LOFdME M0 Sb0TbMWO, 5T0FEH™A

y =90%(90°%- w/2)=90"% arcsin é/Z ; 9.0.y =90% arcsin f—:/Z

y =90° arcsin0,44/2=90°+ 26°/2;  Lodoewmm y =58°

MBs 3ob3L>BOZOMM 5; K’ 8mbs3zgmol Log®adg, 53oLsmzgol gsbzobowmm Lsdzwmbgwo
Sy K'S, bs0@sbog Sy K' =SS, -tgy =2 45,38 1,6 = 145,59

530L 8900093 ©53°306Mmm & 3MMbol LoEoY, sdoLEMZOL Fobgobowmo Lsd3Mmbgo
DOL 54996

DL = VRZ — r’=v45,382-19,982= 40,74
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O@amO3 65b53B0b BB DL=(R+r)-tgh

5Jgsb B = arctgm[f;ﬂ =arct % =arctg0,62=32° g0. 6=32°

B 3mobolb Badmgbgrs LoFoMms gogsgermm dmbszggmo Dj L. 8030000m b5d3mmbgol
D,SL,

Lboogsbsg D, L, =D, StgB, Lowcog D,S=R-—1L,0,

LodMEMmm 3609369 MdOL Bodm3zbgs gobglobrgdmm L0,: L,;0, = rcos a

09 59 360336900 mdL h53135dm Hobs FmEOIMesdo, 350b : SD,=R — rcosa

boeen Dy L, = (R— rcosa)tgf, 5J9gsb f = arctg b arctg 1,44

R-rcos @
LademememE f = 55°
o’ 3moobol dcmbsdgdbo  30039we©  3ob3LsBEEMM®  dsbdoeo 51T. 5oLsmgoL
29630b0mb Lodgmmbgo 515T, bysosbsg  §,T=2RtgB= 90,8 - 1,43 = 130
89009 3°63L0%3me» 03 T=8, T -(5,L'+ R,;)=130— (56,57 + 44,51) = 28,92

B5b3B0@b 3odmdobstg O T 993300105 Bogfgdmo 898@gabsods 03 T = R, cosa’

¥’

0; T 2892
Loosbsg cosa’ =1 _

Ry 4451

=0,65 bogrem  o'=49°
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KWHEMATHUYECKHN AHAJIN3 MEXAHW3MA BOKOBOI'O

PABHEHMUSI JINCTA
Jix. YnoucamBuiau, H. Haronaanse, I'. XatnamsBuiu
Pe3iome
B CcTaTbe OTMCHIBAETCSI HEOOXOAMMOCTD MPaBUJILHON najgadyu Oymaru, B

MexaHu3Me OOKOBOTO PAaBHEHHUS JIUCTA, JUISl OCYILECTBICHHUS MPAaBHJILHOM pabOThl MeXaHU3Ma.
[IpencraBieH KOHCTPYHMPOBAHHBI MEXaHHU3M C TpapUUECKUMH PEaKTOpaMH, YeM U YBEIUYEH
TOYHOCTh ero pabotel. [IpoBeaeH MaTeMaTH4eCKUH aHAM3 KOHCTPYMPOBAHHOIO MeXaHHU3Ma,
KOTOpBIi OCHOBaH Ha TEOPETUYECKHE BO3MOXKXHOCTH WHBEPCHOHHBIX MpeoOpa3oBanuu. Ha
OCHOBaHUU TpauuecKoro ¥ MaTeMaTUYeCKOro aHajan3a YCTAaHOBIIEHO YTOJI MMOBAapOTa BBIXAASIIErO

3BEHa, [IPU JaHHOW yTJie, IOBOPOTA BEIYILErO 3BEHA.

KINEMATIC ANALYSIS OF THE SHEET- CORRECTING
MECHANISM
J. Uplisashvili, N. Natbiladze, G. Khatiashvili

Summary
The thesis describes the necessity of the correct supply of a sheet in the sheet-conductive
mechanism of a printing-machine for proper conducting of the mechanism. Here is represented the
constructed mechanism with graphical editors which increases the accuracy of its correct working
Accordingly, Mathematical research has been carried out of the mechanism constructed by us
which is based on the theoretical possibilities of an inverse transformation.What magnitude of the
angle corresponds to the driven ring at any angle rotation of the basic one has been confirmed on

the basis of graphical and mathematical analysis
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INNEPCIHEKTUBA CO3JJAHUA JOTUCTUYECKUX HEHTPOB B B
MOPCKOM IIOPTY BATYMHA

SI. AmanaramBuian, T. [Ilmacamunze
Pe3rome

B Buay reonoJUTHYECKOr0 pacnoioxeHus ['py3uu, 4epHOMOPCKUE MOPTHI BCErAa Urpajiu
BOKHYIO POJIb B TMPOIECCE COIMATbHO-DKOHOMHUYECKOTO pasBUTHS cTpaHbl. Ciemyer 0co0o
OTMETUTH UX (byHKI_II/IIO B IICPCIICKTHUBEC YBCINMYCHHUSA I'PY30IIOTOKOB, B COBPEMCHHBIX YCJIOBUAX.
Hcxons W3 BaXHOCTH  MOPCKUX MOPTOB M 33/JayM yBeJTHuYeHHs oObema Tpy3o000poTa Ha
TPAHCKAaBKa3CKOM MarucTpale, HGO6XOI[I/IMO CO3JaHNE€ JIOTUCTHYCCKUX LECHTPOB. Jloructnueckue
LIEeHTPhl ~ OyayT oOecrmeyuBaTh palMOHAIBHOE COOTHOIIEHHWE MEXAY TPY30BIafenbllaMu |
rpy3omnepeBozunkamMu. Takum oOpazom, mporecc OyaeT 3HAUUTENbHO yiydiieH. B crarbe
PacCMOTPEH BOIPOC O CO3JaHUs JIOTUCTUYECKUX LIEHTPOB B MOpcKkoM mopry barymu. /loka3ana

MEPCIECKTUBA TaKOI'0 pCIICHUS.

THE PROSPECT OF THE CREATION OF LOGISTICS CENTERS IN THE
SEAPORT OF BATUMI

I. Amanatashvili, T. Diasamidze

Summary

Because of Georgia's geopolitical situation the Black Sea ports have always played an
important role in the socio-economic development of the country. Of particular note is their
function in the long term increase in cargo traffic in modern conditions. Given the importance of
seaports and goal of increasing turnover in the Trans-Caucasian highway, it is necessary the
creation of logistics centers. Logistics center will provide a rational relationship between shippers
and freight forwarders. Thus, the process is considerably improved. The article deals with the
question of the establishment of logistics centers in the seaport of Batumi. Proved by the prospect of

such a decision.
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3®OEKTUBHBIN KOE®PUIIUMEHT DYO®PEKTA KOHIIEHTPAIIUA
HAMNPSKEHUA HA HECYI[YIO CHIOCOBHOCTD BAJIOB METO/]
BEPOATHOCTHAS ONEHKHA

H. bapmsumamBuiu, I'. Yeaunase, T. Hlykakuase
Pe3rome
Pa60Ta IIOCBAILIICHA HpOGHCMe HAaAC)KHOCTU BaAJIOB, KOTOPLIC ABJIAKOTCA OTBECTCTBCHHBIMU
DJIEMEHTaMU MEXaHUYECKHUX YCTpoicTB. Jloka3aHo, 4TO (akTOpHI, BIMAIOLIME HAa HAJEKHOCTbH
BaJIOB MMEIOT OJMHAKOBYIO (PU3UYECKYIO MPUPOAY U Pa3MEPHOCThb, KOTOPHIC OMPEICISIOTCS
cootBercTBytommuMu hopmynamu. [Ipemiaratrorcs ¢hopmynasl BAs pacueTa (paKTHYECKHX BEIWYHH
s dextrBHOrO0 KOoehHUIMEHTa KOHIICHTPAIIMHA HAMPSHKEHUH, KOTOPBIE MOTYT OBITh HMCITOh30BaHbI

py noadope ONTUMAJIBLHOTO BapUaHTa Harpy>KeHUsI BaJlOB.

THE EFFECTIVE COEFFICIENT OF STRESS CONCENTRATION
EFFECT ON THE CANYING CAPACITY OF THE SHAFTS
PROBABILISTIC ASSESSMENT METHOD

N. Bardzimashvili, G. Chelidze, T. Shukakidze

Summary
Work is devoted to the problem of the reliability of the shafts that are responsible elements
of mechanical devices. It is proved that the factors affecting the reliability of the shafts have the
same physical nature and dimension, which are determined by the corresponding formulas.
Discount formula dyad calculate actual values of the effective coefficient of stress concentration,

which can be used in the selection of the optimal variant loading shafts.
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THE ACTION OF COMPOUNDING OF THE GREASES FOR SHIPS AND
HARBOURS ON THEIR SERVICE PROPERTIES
T. Gelashvili, G. Archvadze, E. Gegeshidze, R. Tskvaradze, I. Chkhetia

Summary

It is established, that the use of modified non-organic stiffeners in plastic lubricants for ships
and harbours, makes possible the substantial increase of service properties of mentioned lubricants

and compoundation of multi-functional grease for ships and harbor uunits.

BJIUSAHUE PELENTYPHI HA DKCILTYATAIIMOHHBIE CBOMCTBA
MOPCKHUX CMA30K

T. INenamBuam, I'. ApuBanse, J. I'ereminase, P. lixBapanse, U. Uxerus

Pe3rome

HccnenoBana BO3MOXKHOCTb COBMELICHMSI HEOPraHMYECKHX 3aryCTHTENEH C MbLIbHBI-MU.
[Toka3aHo, YTO HCIONB30BAaHHE MOAUDUIIMPOBAHHBIX MOPOIIKOB CaXXH U Tpadura Jaer
BO3MOYKHOCTb  CYIIECTBEHHOI'O CHMJKCHMsS KOHLEHTpalMM cTeapaTa JIUTUS M CO3JaHUSA

YHUBEPCATBHBIX MOPCKHUX CMAa30K.
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MEHE/KMEHT ITPOEKTOB U EI'O 3BHAYEHHUE

M. Jlomuaze, P. KeaaumBuian
Pe3ome

PaCCMOTpCHHBIe B CTAaTb€ TCXHOJOIMH IINIAHUPOBAHUA W YIPABICHHUA IMPOCKTaAMHU U
MporpaMMaM¥ MMPUHIANHUAIIBHO HE OTIIMYAOTCS IPYT OT APYra U METOJIbI B OCHOBHOM OJIMHAYOBBIE,
HO CYHICCTBYIOT 3TaIlbl, KOTOPLIC Ka)KI[LIfI MMPOCKT MpOXOAUT C OHpGIICJICHHOfI HNHTCHCHUBHOCTLIO.
Kak yxe ynmomuHanaoce, B mpolecce CTpyKTypHOU pedopmbl B I'py3un O0bIIOy 3HAYCHHE UMEET
MOJIMTUYCCKAA BOJIA HNPABUTCIILCTBA W OHA MPSAMO HPOINOPHHOHAIbHA BO3MOXKXHOCTH YCIICIIHOI'O
npBoeACHUS pedopM.

PROJECT MANAGEMENT AND ITS IMPORTANCE
M. Lomidze, K. Keldishvili

Summary
The considered in article technologies of projects and programs planning and management
are not fundamentally different and methods are basically the same, but are the stages that each
project are going through with a certain intensity. As already was mentioned, in the structural
reform process in Georgia is very important the government's political will and it is directly

proportional to the possibility of success of the reforms.
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JIMHAMUAYECKUMN AHAJIN3 COEPUYECKOI'O KPUBOIIUITHO-
MOJI3YHHOI'O MEXAHU3MA C 3A30PAMU IPUMEHEHHOI'O B
KAUYECTBE ITIPUBOJIA KOHYCHOM JPOBUJIKHA

A. TamakBanse
Pe3iome
B pabore mnpuBeneHbl MpeUMYyLIECTBA TNPUMEHEHUs C(HEepUUECKOro YeTHIPEX3BEHHOTO
KPUBOLLIUITHO-TIOJI3YHHOTO MEXAHU3Ma C 3a30paMM IIPUCEHEHHOIO B Ka4eCTBE IIPUBOJA KOHYCHOM
IpOOWIKA B CpPaBHEHWU C JAPYTMMH MPUBOAAMH W TMPUBEIEH KOPOTKHH aHAIN3 ITUHAMHYECKOTO
uccaenoBanus. Takke pacCMOTPEHBI BOMPOCHI MPOTEKAMIMMX B CHEPUYSCKUX MEXaHH3Max

ANHAMHUYCCKUX IMPOLECCCOB, KOTOPBIC MPOUCXOAAT B KHHCMATHYCCKUX IIapax C 3a30paMHu.

DYNAMIC ANALYSIS OF SPHERICAL CRANK-SLIDER MECHANISM
WITH CLEARANCES APPLIED AS CONE CRUSHER DRIVE
A. Talakvadze
Summary
In the work are stated the advantages of application of spherical crank-slider mechanism
with clearances applied as cone crusher drive in comparison with other drives and is stated brief

analysis of dynamic research. Also are considered current dynamic processes in spherical

mechanisms that take place in the kinematic pairs with clearances.
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Lo0bRMMIs3om  dmEIEol  3mA3MmbYbBo  Jobobowgds  Josdol 9B Hgaombols
Lo@EBL3MOGHM  FoaoLEMogdol  bdgds, MHMIGEBgE S0Lsbgds  sOLYdMwo bdgds o
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4. . 3dm335dg, ™. 3gwsdgzowo, d. dgd0Mm0IZ00 LLOGOMIBLEMOGHM  MAOLEHOIOL

15934933 9d0" J. MOOEPOLO, LJosOMMN39ML Fgdbozmeo Mbogzgdbo@gdo, 2007 §.

LOGISTIC SYSTEMS OF PASSENGERS’ TRANSPORTATION
T.Gorshkovi, N.Butkhuzi

Resume

In the following article there is considered structure of logistic systems of passengers’
transportation and the functional meaning of management as at macro well as at micro level. There
is introduced scheme of the quality of transport service’s perameters. It is considered principles,
which are needed for design of logistical systems for passengers’ transportation and for it’s
creation. It’s especially actual necesserity of marketing researches and predictions of passengers’
size. Also, it’s determined the group of factors, which define relocation of population by transport.
It’s possible to offer information model, which provides differentiation of passengers’ demands by

the effect of external factors.

JIOTHCTUYECKHUE CUCTEMBI ITACCAXKNUPCKHUX ITEPEBO3OK
T. I'opumikos, H. bByrxy3u

Pesrome

B craree paccMOTpeHBI CTPYKTypa JIOTUCTUYECKOW CHCTEMBI MACCAXKUPCKUX MEPEBO30K U
(GYHKIMOHATIbHOE Ha3HAUY€HHWE JIOTUCTMYECKMX CHUCTEM YIPABIECHUS KaK Ha Makpo-, TaKk U Ha
MUKpoypoBHe. [lIpencraBieHa cxema mapaMeTpoB KadecTBa TPAHCIOPTHOIO OOCIYKUBaHMSL.
PaCCMOTpeHBI MIPUHIIAIIBI HGO6XOI[I/IMLIC IMpu TPpOCKTUPOBAHUHN U CO3JaHUU JIOTUCTUICCKUX CUCTCM
MACCaKUPCKUX MEPEBO30K, a TAKXKE O BaXKHOCTH NPOBEACHMSI MapKETHHIOBBIX HCCIIEOBAHUM U
IIPOrHO3UPOBAHMUSI OOBEMOB MACCAXHUPONOTOKOB B ropoaax. OmpezaeneHbl Tpymibl (akTOpPOB
OIpeIeNIAIONX TPAHCIIOPTHYIO MOJIBUKHOCTD HaceneHus. [lpeanoxkena nHGpopMamoHHas MoJielb
Clly’kalllass OCHOBOM TIOCTPOCHHSI TOPOJACKOM MapIIpyTHOM ceTH U oOecleyrBaromas
muddepeHranuo MoTpeOHOCTE MacCa)XUpoB B TMEPEBO3KaX B 3aBUCHMOCTH OT BHEIIHHX

(hakTOpOB.
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YK 621.923
K OITUMHU3ALINU ITPOU3BOAUTEJIBHOCTHU
HPOU3BOJACTBEHHOTI'O IMPOLECCA HA
MHOTI'OUMHCTPYMEHTAJIBHBIX CTAHKAX U CTAHOYHbIX
KOMIIVIEKCAX
Yxoaapus H.H., Muyegaumsuiau T.D., Hodanze B.11I.,
I'euanamBuian 3.M., Kamub6anze M.B.
(I'py3uHCKM TeXHUYeCKU YHUBepcuTeT, yia. M. Kocrasa 77,

0175, Tonamucu, I'py3us)

Pe3tome: B cospemennomM MawuHoOCmpoenuyu wupoKoe UCHONb308aHUe NOIVUULU CMAHKU U
CMAHOYHbIE KOMNJIEKCbl, NOCMPOEHHble HA Pealusayuu npoyecca MHOLOUHCIPYMEHMANbHOU
obpabomxu. Badxcrnoe 3HaveHue umerom 3a0ayu ONMUMUZAYUU NPOU3BOOCMBEHHBIX NPOYECCO8 NO
Kpumepuio npou3eoIUumenrbHOCmuY 80 83AUMOCEA3U C NOKA3AMENAMU HAOEHCHOCIU KAK DeXCYUux
UHCMPYMEHmMO8, MAaK U MexaHu3mMos u ycmpoucme pabomaroueco 0bopydosanus. B nacmosaweii
pabome paccmMampusaomcs 3a0ayu, CeA3aHHble C BblAGIEHUEM OCHOBHBIX 3AKOHOMepHOcmell OJisl
ONMUMU3AYUOHHO20 PACUEmad UCCe0YeMbIX CIAHOYHBIX NPOYECCO8.

KiroueBble cjI0Ba: MHOTOMHCTPYMEHTAIBHBIA  CTaHOK, TPOU3BOJUTENBHOCTh, HAIEKHOCTD,

BEPOSATHOCTH 0€30TKa3HOM pabOThI, CKOPOCTH pe3anus, Kod((HUIIMEHT TOTOBHOCTH .

BBE/IEHUE
B npenmectByromux padortax [1-5] paccMoTpeHbI BOIIPOCHI, CBSI3aHHBIE C UCCIIEOBAHUSIMHU
MNPOU3BOJAUTCIIBHOCTH W HAACKHOCTU ABTOMATHUYCCKUX CTAHKOB W CTAHOYHBLIX KOMIIJICKCOB,
peanu3yommx NpoIecchl MHOTOMHCTPYMEHTANbHOW 00paboTKu. B  pa3BUTHM MONTy4EeHHBIX
pe3yNbTaTOB B HAcTOsed paboTe pemaTcs MOCIeAyIolue 3a7aud, CBS3aHHbIE aHaJIU30M

IMPOU3BOJUTCIIBHOCTH M OITHMHU3AIIMOHHBIM CHHTE30M TEXHOJIOTHYECKUX CHCTEM C KECTKUMU
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MCKOIICPALIMOHHBIMU CBA3SIMU C YYCTOM HAJACKHOCTHU KaAK PCKYHNIUX HUHCTPYMCHTOB, TaK H

MCXaHHM3MOB U YCTpOﬁCTB CTaHOYHBIX CUCTCM.

OCHOBHASA YACTDb
B OGH.[CM cjrydac IIOTCHOUAJIbHAaA MMPOU3BOAUTCIIBHOCTDH ABTOMATU3HUPOBAHHOT'O
o0opynoBaHusi (CTAaHKOB-aBTOMAaTOB W aBTOMAaTHYECKUX JIMHUW) OMpEHENseTCs W3BECTHOU
3aBUCUMOCTHIO |3, 4].

1 neT

I = ,
T+t + 2ty
i J

i

(1)

rae: Ty — JUIMTENbHOCTh pabovero Hukia; 2.7, + 2.1, —IPOCTON IO TEXHUYECKUM MPHINHAM
(Xt, —Ha 3aMeHy, PEryJMpOBKY W MOAHATIAAKY DPEXYIIUX HHCTPYMEHTOB, .f,, —OTEPU Ha

PEMOHT, PETYJIHUPOBKY W OTIAAKYy Pa3IU4YHbIX MEXAHU3MOB U YCTPOMICTB), MPUXOJAIINE HA BPEMs
JJIIUTEIIBbHOCTHU LIHUKJIA.

DTy ke MOTEHIUAIbHYI0 IPOU3BOJUTENLHOCTh MOXKHO BBIPa3uTh 4depe3 KOod(pGUIIUEHT
FOTOBHOCTHU K pacCMaTpuBa€MOM TE€XHOJOTHUYECKON CUCTEMBI, BRIPAKAEMOU 3aBUCUMOCTBIO

I, =K.11,, (2)

rae 11, — nukioBas MpoOu3BOAUTENBHOCTD, 11 y = a

RS
TM
K= 3)
I+ —+) ¢t +—Dt
T Zu T Zq:OB

y ! y

Jlns  onpenenenuss Kr Hago OCHOBBIBATBCS HA  HCMOJIb30BAHMM  BEPOSITHOCTHBIX
3aKOHOMEPHOCTEH pPabOThl (PYHKIMOHAIBHBIX JJIEMEHTOB pPACCMAaTPUBAEMOW TEXHOJIOTUYECKOM
CUCTEMBI.

Ecom paccMoTperh paboTy COJIOKMPOBAaHHOW CTAaHOYHOW CHCTEMBI, COCTOSIIIEH W3 m
pabounx y3710B (MEXaHM3MOB U YCTPOMCTB) U 77 MHCTPYMEHTOB, TO IIPH TaKOW MOCTAHOBKE BOMpoOca
BCE DJIEMEHTHI CHUCTEMBI COCIMHEHBI TOCJEIOBATEIBFHO B CMBICIIC HAJEKHOCTH U OTKa3 JOOOTO
JJIEMEHTa TIPUBOJIUT K OTKa3y BCEW CHUCTEMBI. B TakoM citydae BEpOSTHOCTh O€30TKa3HOU padOTHI
CUCTEMBI OIpPEAETUTCS MPOU3BEIECHUEM BEPOSTHOCTEH 0€30TKa3HOM paboThl KaXKIO0ro W3 €ro
a1eMeHToB [ 1, 6]:

B, =11F,,(OF, ), (4)
rae: P () —BeposTHOCTb Oe30TKa3HOU paboThI Beel cucremsl, a P (1) u P, () — COOTBETCTBEHHO

BEpPOSITHOCTH 0€30TKa3HON PabOTHI PEXKYIIUX HHCTPYMEHTOB M 00OPYI0BaHHUSI.
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B cBoro ouepenp

Pnu (t) = ﬁpm (t)’
‘ 5)
P, ()= HPnoj ().

Jubdepennmanbabie GYHKIIUNA paCIpeIeIeHUs BPEMEHH 0€30TKa3HOW PadOThl HHCTPYMEHTA
B 6OJ'HJH_II/IHCTB6 CJIY4acB XOpOUIO OIHCBIBAKOTCA HOPMAJbHBIM 3aKOHOM pacnpcACICHUS, HO B
OTIpeICTICHHBIX CITyYasx IerecooOpa3Hee UCTOIb30BaHUE APYTUX 3aKOHOB, B 4acTHOCTU BeiiOyia
WU jorapuMUYEcKoro HopMainbHOTO [6]. B cBOrO ouepenpr BeposTHOCTH O€30TKa3HOW pabOThI

obopynosanust P () 1 BEpOSTHOCTU BOCCTAaHOBJIEHHSI KAK MEXaHU3MOB U YCTPOUCTB F,(f), Tak U
MHCTPYMEHTOB [, XOpOIIO alIpOKCHMHUPYEMbI KCIIOHEHIIUAIBHBIMU 3aKOHOMEPHOCTMH BUJa [6]:
— oot — Hopt — Myt
P (t)=e , By, (1) =e™", Fp,(t)=e"",
rae: A,; —HOTOKH OTKa30B 000py10BaHMS;

Hog U L, — COOTBETCTBEHHO ITOTOKU BOCCTAHOBJIEHUU 000PYAOBAaHUS U HHCTPYMEHTOB;

1 1 1

06 T, Hy T Hog T

uB 06B
T, —cpenHee Bpems Oe30Tka3HOH paOorel oOopynoBanus; T, u 7T, ., —cpeniHHe BpeMeHa

BOCCTAQHOBJICHMM MHCTPYMEHTA U 00OPYIOBaHHUSL.

Ecnu HaMu BeIOpaH HOPMaIbHOM 3aKOH pacnpeeNeHHs, TO
kit
P, (=1~ [ fi(x)dx, (6)
0

rae:  f.(x)—nmubdepennuanbHas (QyHKIOUS paclpesieneHus CiydyallHOM BeJNWYMHBL, k&, —
KO3((ULKMEHTHl MPOMOPLUUOHAILHOCTEH, OINpeAesieMble COOTHOLIECHUSMU MAIIMHHBIX BpEMEH
OTAENBHBIX OMNEpanuii K MAaIIMHHOMY BPEMEHH Ompenesstoniei onepanuu [1], KoTopsie B o0iieM
citydae sSBISIOTCS (QYHKIUSAMUA CKOPOCTEH i-bIX OTepaIiu.

Uto kacaercs paOOThI MEXaHM3MOB M YCTPOWCTB M3 BpeMsi pabOTHI 3a IUKJI 00pabOTKH

OyIeT ONpeaesIThCS:

1) oTpe3koM BpeMeHM f{, B Mpelenax BCIOMOIaTeJbHOTO BPEMEHHU 7 ONpEeeNsiolen
OTIepALlMH U 2) OTPE3KOM BPEMEHH [, =T + 7., .

3nech 7, U T,, OTPE3KU BPEMEHHU pabOThl MEXaHNU3Ma, OCYLIECTBIIIEMBIM COOTBETCTBEHHO B

nmpeaciax BCIIOMOrarcjibHasd BpEMEHU 7 U B MPEACTIaX MAIIMHHOTO BPEMCHU Tvauw. OTMeTI/IM, qTo

COTJIacHO paboThI [1]
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T, =—, (7)

rne: R m Vi — COOTBETCTBEHHO JUIMHA IYTH TOYKM KOHTaKTa MHCTPYMEHTa ¢ oOpabaThiBaeMOM
JETAIBI0O U CKOPOCTh PE3aHUs i-rO MHCTPYMEHTa. B CBOIO ouepenb y4uThIBasg 3aKOHOMEPHOCTH

B3aUMOCBsA3U V, ¢ V'
Vi=A4V, (8)
rae V' — CKOpoCTb pe3aHus Ha ONPEAEIAIONICH ONEPALUH, MOKEM 3aIlUCaTh

R K.
Toy = —— = ——, 9
T ©)

CornacHo BBIIIEH3JIOKEHHOTO MOXKEM 3aIiCaTh:

Pr106 (t) = HPnolq(t)H])noZ;/ (t) ’ (10)
q ¥
raec:
T, +k !
—kog2qt . ~koy Ayt | tqu Ty T Ta, i 4 ;
I A e

T\ — TMTEIBHOCTD ITUKJIa pabOThI pACCMAaTPUBAEMOM TEXHOJIOTHIECKON CHCTEMBI.
CornacHo pa6oTsi [1]

K+
At (11)
rie R — niauHa TyTH TOYKM KOHTaKTa HMHCTPYMEHTa C 00pabaThiBaeMOi IMOBEPXHOCTHIO Ha
ONPEACIISIIOIIEH ONepaIvy.

CornacHo BCEro BBIIICH3I0KEHHOTO:

aT
2t =2 (12)
i i Tpi
Tw, + K !
t a *y oy
ztoe = Ztugq +Ztoe;/ = z = +z v 08y =
J q /4 q Toeq 4 Toey
t a Tu,d a K.
:z 109~ 08q +Z 1y “oey +z ogy " T*y , (13)
4 Tosq 4 Tosy 4 ToeyV

rae: T, —cpejiHee BpeMsi OCTaHOBA 110 BUHE i-'0 MHCTPYMEHTA; d; — CPE/IHEE BPEMsI BOCCTAHOBIICHHUSI

u T

(3aMeHBI, PETyJUPOBKM M MNOJHAJIAAKU i-TO HMHCTpyMeHTa); T, o6y

w62 —cpenHee BpeMeHa

0e30TKa3HoOU paboThl; a,,, U 4, — CPEIHUE BPEMEHA BOCCTAHOBICHHUH.
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Cornacuo pabotsl [1] 7, MOKET ObITh MPECTABIECHO B BUJIE:

T, =T,+T, (14)
. T
rae: T, — CTOMKOCTh HHCTPYMEHTA; T = T—’ri .
1i
R+V
C y4eToM moceTHero i =1 RT . (15)

Hcnonb3ys U3BECTHYIO 3aBUCHMOCTb MEX]y CKOPOCTBIO pE3aHUs U CTOMKOCTBIO [8] MOXkeM

1

3amucarb I.=1,6= (%j " ) (16)

1
rae: 7, — CTOMKOCTh COOTBETCTBYIOMIAs CKOpOCTH pe3anus V', T, u V, —TaOnuuHble 3Ha4eHHs
CTOMKOCTH M CKOPOCTH PE3aHusl; 1, — I0Ka3aTelb OTHOCUTENIBEHO CTOMKOCTH MHCTpyMeHTa [7].

C yuerom (16) moxxkem 3anucarb

1

T, (V, \"
T =—|—=| (R+17V). 17
C yueToM BCero BBIIIEU3I0KEHHOTO OYeM UMETh:
4 1
"R+ L
o 1 akR(AV i VSl oy
1+ > : + > +
R+aV 5 T, \ 'V, R+1V 75 Tm
. (18)
+ V Zr*lyaosy + V ZKr*y 'aosy
R+1V " TW R+V 7 VTW
Wnu Gonee yKpyImHEHHO:
%
I, = T , (20)
R+ +3DV" +V fou Qo P ony g Ry oy
z z T{mq z osy ; T V
rjae:
L
kR( A \m
p, = AR} A " (20)
T, \V,
s ompeneneHus ONTUMAIbHBIX 3HAYEHUW CKOPOCTEH Ha Pa3IMYHBIX OINEpalusax

InT1

MIPUPABHAEM HYIIO TPOU3BOIHYIO . W , B BUIy Toro, uto InIl sBnsercs omHo3HAYHOM
i

(byHKIHEH MONI0KUTENbHOM BETMYUHBI M JOCTUTAeT MaKCUMyMa OJJTHOBpeMeHHO ¢ 1.

3amnuceIBacM:
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1

T, K. -a
InIl; =In¥ —1In R+2'V+ZDV’”’ +VZ qu Cou Vz LAy ; “rl(21)
06q osy 4 o8y
Huddepennns (21) mo nepemerHoi V 6yneM UMeTh:
. t . -a Tya
T+ Y DYy o N e
alnnn _l_ i q Tugq J Tosy (22)
8\2 V nt roq Ob’ *1 086 Kz'* ’ aae .
R+rV+ZDV '+VZ VZ Lyd 2
T T ;T

06q o8y osy
[TpupaBHuBasg (22) K HYyJI0 W TPOU3BOJAS HECIOXHBIE IMPEOOpa3oBaHMs TMPUXOAUM K
pPaBEHCTBY

1
— K. a
L_l S>Dy" :RJFZLW_ (23)

mi i J 06y

CornacHo pe3ynabTaToB, MOJy4YEHHBIX B paboTe [1] BblpaxkeHue D, MOKHO IpPEJICTABUTH B

BUJIE D =—"_ (24)

YTO YyKa3blBaeT Ha TO, 4YTO JalbHEWIIEMy BapHanuio mpousBogurtensHoctd II;,  MoxHO
OCYLIECTBIATh HAa OCHOBE BapHallu¥ 3HauY€HUH KO3(QPUUHMEHTOB k;, a 3TO B CBOIO O4YEpE]b
YKa3bIBa€T Ha BO3MOXKHOCTb IIOCIEAYIONIEH BapHalMid CKOpPOCTEH pe3aHus V, ¢ ydeToM

JOTIOJTHUTEIbHBIX TEXHUYECKUX OTPAaHUYECHHI.
BbBIBO/IbI
Ha ocHoBe mpoBeAeHHBIX UCCIIEI0OBAaHUIA MTOTYYEHbI UCXOIHBIE MATEMAaTHYECKHUE 3aBUCUMOCTH,

HE0OXOIMMBIEC KaK pacueTa MPOU3BOAUTEILHOCTH, TAK U BRIOOPA OMTHMAILHBIX CKOPOCTEH pe3aHus

10 KPHUTEPUIO MAKCUMAaJIbHOW  TMPOM3BOJUTENHHOCTH IS  COJIOKMPOBAHHOW  CTaHOYHOM

TEXHOJIOTHYECKOM CHCTEMBI, COCTOSIIIEH W3 m y3JI0B (MEXaHU3MOB W YCTPOWCTB) U 7

WHCTPYMEHTOB.
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TO OPTIMIZATION OF PRODUCTION PROCESS CAPABILITY ON
MULTIPLE-HEAD MACHINE TOOLS AND MACHINING
COMPLEXES
Chholariya N., Mchedlishvili T., Ilobadze V., Gviniashvili Z.,

Kashibadze M.

Summary

In modern mechanical engineering widespread are applied machine tools and machining
complexes grounded on the implementation of multiple-head processing process. Are important
industrial processes optimization tasks for capability criterion in interrelation with reliability indices
of cutting tools as well as mechanisms and devices of operating equipment. In the presented paper
are considered the problems in respect of revealing of basic laws for optimization study of machine

processes.

74



G®bL3MOE0 s 356496500389bgdenmds Ne3 (31) 2014

GTU TRANSPORT AND Na503
Transport and Mechanical Nol (31) '7‘?5;?-:3%1"' 2014 Department’s of Scientific

Engineering Department and Research Centre
www.gtu.ge MACHINEBUILDING PRINT MEDIA

T: 68-82

YK 514.513
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Tounaucn)

Pe3ome: Paccmampusaemcs aneopumm peuienus A100bIX NO3UYUOHHBIX 3A0ay ¢ ydacmuem ao0bix
nosepxuocmetl, OAOUUL BO3MONCHOCHb C HOMOWbLIO MPEX epaghuteckux onepayull peuams 3a0ayu
1O NOCMPOEHUI0 MOYeK nepecedeHusi TUHUU C NOBEPXHOCMbIO (8 MOM HUCe NOCMpOoeHUue MoyKu
nepeceuenus npMoll ¢ NJIOCKOCMbIO), 08YX NOBepXHOCMeEl (6 MOM HUCLe 08YX NIOCKOCmell) U Op.

KiaroueBble ci1oBa: HMHOUICHTHOCTb, MHBAPUAHTHOCTD.

[lo3uLIMOHHBIMU Ha3bIBAIOTCA 3aJaud, B KOTOPBIX peUIaeTcs BONPOC O B3aMMHOM
pacrionio)keHun AByX ¢uryp. OHHM JAensTcs Ha JABa THUNA — 3a0auyd Ha [PHHAUICKHOCTD
(MHIIMHIEHTHOCTh) M 33/Jlaud Ha B3auMHOE mnepecedeHne ¢uryp. OgHaKo ¢ ydé€TOM €IMHOTO
MPUHIIMIIA WX pEIIeHUs, BCe MO3UIMOHHBIE 3a/Jadydl MOXXHO paccMaTpuBaTh Kak 3aJadyd Ha
MPUHAIICKHOCTh. TOJNIBKO B TEPBOM Cily4yae pemniaercs BOONpoc 00 OTOOpaKeHHHM TOYKH,
MpUHATISKANIEH Kakoh-mnbo omHoW (urype (Hampumep, MOBEPXHOCTH), a BO BTOPOM CIIydae
pemiaercss BONMPOC 00 OTOOpaXKEHHWU TOUKH, NPUHAAJIESKAIIEH OJHOBPEMEHHO ABYM (Qurypam,
YYacTBYIOUIMM B MEPECEYEHHH, T.€. BO BTOPOM CIIy4ae HIIEM BO3MOKHOCTh OTOOpa)KeHHs OOIIUX
TOYEK JIBYX (puryp, a UMEHHO, ABYX MOBEPXHOCTEH, B TOM YMCIE IBYX IIOCKOCTEH, INIOCKOCTH U
MIOBEPXHOCTHU, IPAMOM (KpHUBOI) JIMHUU U IOBEPXHOCTH.

EBkimug B akcuomax MPUHAANSKHOCTH (MHIMHIEHTOCTH) (uryp Tak cdopMyInpoBai
YCIIOBHUSL OTOOpa)KEHUSI TOUKHU, MIPUHAIJIEKAIIEH 0JHOM QUrype: TouKa MPUHAIIEKUT GUTYpE, eCiIH
OHAa HaXxOJUTCS Ha JIMHUH, NpuHauiexaiei purype. Takum ob6pazoMm, cam EBkiua cuutan, 4ro asis

O0TOOpaXeHHsI TOYKH, MPUHAIJICKAIIEH IIIOCKOCTH, 3aIaHHOW CBOWM OTpEACIUTEIeM (Harpumep,
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TpeMs TOYKaMH), HEOOXOJAUMO MMETh Ha IUIOCKOCTU KaKylO-HUOY/b JIMHUIO, CIYXKAIIyl0 OMOpPOi
I 3TOM TOYKM. T.e. OCHOBOM pEUIEHUsS NO3MIMOHHBIX 3aJad SBISAIOTCA AKCHOMBI
MHIIMHJICHTHOCTH, YTO a0COJIIOTHO 3aKOHOMEPHO, TaK KaK MHIWHACHTHOCTH SIBIAETCS OJHUM W3
IBYX WHBApUAHTOB (HEM3MEHSIOUIMM CBOMCTBOM) MPOELUPOBAHUS, KOTOPOE OCYIIECTBIISET
rpaduyeckoe OTOOpa’keHHE MPOCTPAHCTBA HA IUIOCKOCTh, B pe3ylibTareé KOTOPOro BcCe
MPOCTPAHCTBEHHBbIE HMHUUACHUMU (UTYyp OTOOpakaloTCsi Ha IUIOCKOCTh 0€3 HM3MEHEHHSs, T.C.
COXpAHSIOTCS B HMHUMICHLUUAX MNpOeKUUd HTux ¢uryp. Takum oO0Opa3oM, NpPOEKIHsI TOUKH,
NpUHAANeKame ¢urype, IOHKHA TNPUHAIEKATh MPOCKIUH JIMHUW, TpPHUHAJJIekKAIIEH SToH
¢urype.

Wtak, cormacHo akcuMoMe, TO4YKa MpHHAIeKamas QuUrype, HaxOOUTCS Ha JIMHUM,
NpUHAIIeKaed 3Tol (urype, IoITOMY TOUYKa, MPHHAJUIEKAIIAsT OJHOBPEMEHHO IBYM (urypam,
OyZeT TOYKOI mepeceueHus TUHUM, TpUHaUIekKaIuX 3TUM urypam. g Toro, 4ToObl 3TH JIMHUU
MOTJIM TIE€peceKaTbCsl, OHMU JIOJDKHBI HAXOAWUTCA Ha OJHOW IUIOCKOCTH WM Ha JI000W Apyroi
noBepxHOCTU. T.e. mist oToOpakeHus (MOCTPOCHHS) OOIUX TOYEK (TOYEK NEPEeCcedeHHs) TBYX
¢buryp Hamo UMETh BCIIOMOTATEIbHYIO TJIOCKOCTh, (W) HAa KOTOPOW PACIOIOXKEHBbI JMHUHK 1 U {
NpUHAJIKAINE KaK OIHOW, TaK M BTOpOW (urype, T.e. TOUKA NEPECeUeHHs] dTUX ABYX JMHHUN
SBJSIIOTCS  OOITMMU TOYKaMH (TOYKaMH TepecedyeHusi) naHHbIX ¢uryp. B 3aBucuMoctu oT
YYacTBYIOUIMX B MepecedeHuH (UTryp Uid peuieHHs] 3aJaud MOKeT MOHaJ0OUThCA OJHA, JIBE
BCIIOMOTATeNbHbIE TIOCKOCTH, WJIM MX MHOXECTBO, C IOMOIIBI0 KOTOPOTO MOXHO OTOOPa3HTh
m060€ KOMMYECTBO OOIIMX ToueK ABYX ¢uryp. Takoi myTe pemeHus 3aJadd, B KOTOPOM ydTeHa
cnenuduka oToOpaXkKeHHUs OOMMX TOYEK MABYX (UTYp SBISIETCS CTEPEOMETPUUECKONW CXEMOMU
pelieHus 3Toi 3anaun. Mcnonap3ys reoMeTpuuecKuil S3bIK, MBI IPEICTABUIIM TOT MyTh PELICHUS B
BUJe (OPMAIM30BAHHOTO AITOPUTMA, TJI€ B CHMBOJHMYECKON (opme naHa HeoOXoawmas st
peleH s 3a1a4H MOCJIeA0BATENFHOCTh TpaueCcKuX MOCTPOCHUH, KOTOpast IOMOJIHEHA CIIOBECHBIM
OIMHMCAaHUEM aITrOPUTMa.

W3 13510K€HHBIX BBIIIE COOOpaXKEHMI CeAyeT: allrfOPUTM IMOCTPOEHUS OOIINX TOUYEK JABYX
Gburyp @ u y CoCTOUT U3 TPEX rpadUIECKUX OTEePaIIUid.

1°. mogbopa BcrioMoraTeNbHOM MIOCKOCTH (TIOBEPXHOCTH) W

2°. mocTpoeHust TMHUH 1 1 £ epeceueH s BCIOMOTaTeIbHOM IIIOCKOCTH (TIOBEPXHOCTH) €
KKJOU U3 IBYX JaHHBIX QUTYP @ U ¥

i=pnw!, =ynw;

3°. Touky nepecedenus Al 3Tux MMHUI 6YAyT OOIIUMU TOYKaMU (GHUTYP @ U |/, KOTOPhIE 1

OTIpEACIIAT JIMHUIO NTePeCeUeHUs ITUX PUTYp

Al=iine’;  Ale(pny).
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IIpy HEOOXOOMMOCTH MHOTOKPAaTHBIM IOBTOPEHHEM JAaHHBIX B aJrOpPUTME OIEparuii,
MOJTyYMM MHOKECTBO OOIIUX TOYEK QUTYP @ U Y, KOTOPOE U OYyIeT JIMHUEH UX TePECCUCHHUS.

[TpeioskeHHBIN aIrOPUTM MOCTPOSHUS OOIIUX TOYEK JABYX (DUTYp YHHUBEpCAJeH, T.K. C €ro
MTOMOIIIBIO PEIIAIOTCS JIFOObIE TTO3UIIMOHHBIC 337a4d C YY4aCTHUEM JIOOBIX T€OMETPUUYECKUX GUryp,
T.K. 32 @ ¥ \y MOXKHO NIPUHUMATh JIIOObIE FreOMEeTpUUecKrue (GUrypsl, HAIPUMEpP MPSIMYIO (KPUBYIO)
JUHUIO WJIA JII0Oble TIOBEPXHOCTH (B TOM YHCJIE TUIOCKOCTH) W PeIIaTh JIFOOBbIC IMO3HIIMOHHBIE
3aJauu Ha TepecedeHue (QUryp, a UMEHHO Ha MOCTPOEHHE OOIIMX TOYEK MPSMBIX U ITUIOCKOCTEH,

JIBYX TIJIOCKOCTEH, INIOCKOCTH U ITOBEPXHOCTH, ABYX IOBEPXHOCTEN U JIP.

JIMTEPATYPA
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3MBOCOIH0 SIMGI6IdNL 3SRSTIZISOL (OO
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ON ONE INTERPRETATION OF POSITIONING TASKS
SOLUTION
N. Nikvashvili, I. Khatiskatsi
Summary
Is considered algorithm of arbitrary positioning tasks solution with participation of arbitrary
surfaces, where due perfection of three graphical tasks is possible to solve task on construction of
common points of line and surface (including straight line and plane), two surfaces (including two

planes, plane and surface).
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METHODS OF INCREASING OF VISUALIZATION OF DRAWING (I)
T. Beridze, N. Nozadze, M. Dzidziguri
Summary

The modern engineer-designer uses various types of graphic images. Perspective image
fully reflects the visual impressions that observer gets in real conditions. To achieve this, one of the
key issues is correct selection of a point of view for constructing of perspective image.

METO/JbI MNOBBINEHUA HATJIAJJHOCTHU YEPTEXKA (I)
T, bepunse, H, Ho3anze, M. /[3ua3urypu
Pe3rome

CoBpeMEHHBIN  WHXKEHEp-IU3allHep  HCIOJb3yeT  PA3JIMYHbIC THUIBI  IpadUIeCKUX
n3obpaxenuit. [lepcrekTuBHOE u300paKeHre B TMOJIHOW Mepe OTpakaeT BU3YalIbHBIC
BIICYATIICHUS, KOTOPbIE HAOJIOJaTEeNb MMOyYaeT B PeajbHBIX YCIOBUSX. [ TOCTHMXKEHUs STOU
eI ,0JJTHOM M3 KJIFOUEBBIX BOIIPOCOB SIBIISICTCS TPABHIIBHBIN MOAOOP TOYKH HAOIIOACHHS TIPU

MOCTPOCHUH TEPCHEKTUBHOIO N300paKeHHUsI.
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Jebsmo ,,BObL3mGOB0 ©s 3s6JsbsmdBgbgdmemds Ne2 2009 §. a3. 109 — 113.
3. HapkeBuu 35.U., Toxaper A.A. OnTumMusanysa MONITHOCTH JABHUTaTelIs M IIapaMeTpOB

TPAaHCMHCCHU TOpOoACcKux aBTooycoB M. 1978, 29 c.

NOJA0P ABTOMOBMJIBHOT'O TPAHCIIOPTA C HCIIOJIBb3OBAHUEM
OBOH.IEHHI)IX IMAPAMETPOB OIITUMU3AIIUN
. llpuponamsuim, P. Texopanse
Pe3rome
B crarbe s oneHkn A(P(GEKTUBHOCTH aBTOMOOWJIS TPEACTABICHA METOIUKA C
WCIIOIb30BaHUEM OOOIIEHHBIX MapaMeTPOB ONMTHUMH3AIMH, T.H. KoehHUIHEHTOB 3(P(HEKTUBHOCTH
pabotbl aBTOMOOWIS. B ykazaHHOM mapaMeTpe YYTE€Hbl OCHOBHHBIE OKCILTyaTallMOHHBIE
IIOKa3aTeiin aBTOMOGI/IJBIZ CpeaHdasd CKOPOCTb [JBMKCHHSA MW pacxod TOIIMBA. HpeI[CTaB.HeHa
peKOMEeHanusi, 4YToObl TMocje cpaBHEeHUS KodpdunmueHnta >PGEeKTHBHOCTH pPabOThI pa3HBIX
aBTOMOOWJIEH OCYIIECTBUTh TOA00p TOABIKHOTO cocTaBa. OCyIIecTBICHa KOHKPETH3AINS

MPEIJI0KEHHON METOIUKHU.

SELECTION OF ROAD TRANSPORT USING GENERAQLIZED
OPTIMIZATION PARAMETERS
D. Pridonashvili, R. Tedoradze
Summary
In an article for evaluating the vehicles effectiveness is presented method using generalized
optimization parameters, the so-called coefficient of vehicle’s efficiency. In this parameter are taken
into account the basic vehicle's indicators: the average speed and fuel consumption. Is presented
recommendation on selection of different vehicles after comparing the coefficient of efficiency to

carry out the selection of rolling stock. Is implemented the specification proposed method.
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IOCTPOEHME NNEPECEYEHUE JIMHENYATHIX IOBEPXHOCTEN
IMPUMEHEHMEM JOIIOJHUTEJBHOI'O ITPOEKTUPOBAHUA

H. HukBamBuiau, M. XaTuckanu
Pesrome

Peniena 3agada npocTpOEHUs JINHUU NIEPECEUEHUS [UI TIOBEPXHOCTEN OJHOM I'PYIIIBI — JJIs
JMHENYaThIX MOBEPXHOCTEM € OJHOW Hampasisiolledl U BepmnHo. K 3Tol rpymnmne oTHocsATCA
LHMIMHAPSI (TIPU3MBI), KOHYCHI (mUpaMu/ibl). JlaHHas 3a1ada BBINOJIHEHA HA IPUMEPE MEPECEUECHUs
OPU3Mbl M LWIMHAPA YIPOIIEHUE PEIIEHUS AOCTUTAeTCS € IMOMOIIBI0 JTONOIHUTEIBLHOTO
KOCOYTOJILHOT'O MPOEKTHUPOBAHUS B IUIOCKOCTh I1i, B HampaBneHUH HECOOCTBEHHOW BEPIIUHBI S®
LWIMHJpA, B pe3yJIbTaTe Yero LUIMHAP npoeuupyercs I11 Ha cBOIO HaNpaBIISAIONIYI0 — OKPYKHOCTb
ai. C TOH e OKPYXKHOCTBIO COBNAZACT IOIOJIHHUTENbHAS KOCOYrOJIbHAs IPOEKLUHA JIMHHUU
IIepeceyeHs] JaHHBIX MOBEPXHOCTEHN. ['Opu30HTaNbHAs MPOEKIMSI UCKOMOM JMHHUM IEepeceueHus
II0JIy4€Ha BO3BpPALICHUEM JONOJHUTENBHBIX MPOEKIUN TOUEK JIMHUU NEPECEUEHUS] HA HadallbHbIE

TOPU30HTANIbHBIE MPOEKIIMU 00PA3YIOIINX TPU3MBIL.

PLOTTING OF LINEAR SURFACES BY APPLICATION OF
ADDITIONAL PROJECTING
N. Nikvashvili, I. Khatiskatsi
Summary
Is solved the task of plotting of intersection line for one group of surfaces — for linear surfaces
with one guide and vertex. This group includes cylinders (prisms), cones (pyramids). This problem
is performed on the example of intersections of prism and cylinder. The simplification of solution is
reached due additional skew-angle projection in the ITi, in direction of nonintrinsic vertex ITj on its
guide — circumference ai;. With same circumference coincide the additional skew-angle projection
of intersection line of given surfaces. The horizontal projection of desired line of intersection by

return of additional projection points of intersection lines on initial horizontal projections of prism

elements.
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BOITPOCHI POCTA SKCIIOPTHOI'O MIOTEHIIUAJIA U TAMOKEHHBIX
OTHOILIEHUN

C. Maiicypanze, T. Kamxanze, L. EnrengapamBuin
Pe3rome

B cratne 060y>Kz[aeTc;1 HGO6XOI[I/IMOCTL BC€ACHUA BHEIIHEH TOProBJiIK U SKOHOMHUYCCKUX
OTHOIICHUN B HaJJIeXkallleM IMOpPsIKEe, 4TO B CBOIO OYEpEab CBA3aHO C TAMOXCHHBIMHU JI€JTaMH.
AKTUBHpPOBaHUE JIEATEIBHOCTH TAMOXHH CIIOCOOCTBYET COKpAUIEHUIO KOHTpabaHAbl H
YBEIIMYEHUIO JOXOJOB TOCYHapCTBEHHOro Oro/pkera. B mocnenHue ronbl, OCHOBHBIMH
SKCHOPTHBIMH TOBapaMH ['py3uu CTamu aBTOMOOMIIM (pe’KCHopT), (eppocCIiiaBbl, MUHEpPAIbHBIE
BOJIbI, YIOOPEHH W HEKOTOPHIX BHJIOB CEIHCKOXO3SHCTBEHHOW MPOIYKIIUUA. POCT 3KCIOPTHOTO
MOTEHIIMaja U WHTErpalysl Ha €BPOINEWCKOM PBIHKE MMEET Ba)KHOE 3HAUY€HHUE JUISl BBIMOJTHEHUS
r7TyOOKOTO U BCECTOPOHHETO COTIIalIeHus: 0 cBoOoHOM Toprosiie ¢ EC, koTopas nmpeaxycMmarpuBaet

YKPCIVICHUC DKOHOMUKH CTPAHBIL.

ISSUES OF GROWTH OF EXPORT POTENTIAL AND CUSTOMS
RELATIONS
S. Maisuradze, T. Kamkhadze, Ts. Elgendarashvili

Summary
In this paper is considered the importance of carrying out foreign trade and economic
relations in a proper manner that in turn is related with customs. The activization of customs
activities contributes to the reduce of smuggling and enforcement the state budget revenue. In
recent years, Georgia's main export products includes cars (re-export), ferro-alloys, mineral water,
fertilizers and some agricultural products. The growth of export potential and integration on the
European market is essential to a fulfillment ofdeep and comprehensive free trade agreement with

the EU that provides for the strengthening of the country's economy.
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IIYTHU PAZBUTUA MAJIOT'O U CPEJHEI'O BUBHECCA B I'PY3UU

C. Maiicypanze, T. Manunamsuiau, 3. Kynaraase
Pesrome
B cratbe paccmaTpuBaeTcs, ONMpasCh Ha PHIHOYHBIE OTHOLICHUSA B ['py3uu, Tekyuue
3KOHOMHNYCCKHUC npeo6pa30BaHI/1171, OCJIBKO KOTOPOIr'o ABJISACTCA YCTAHOBJICHUC BaKOHOMepHOCTefI
ycnenHoro (yHKIIMOHUPOBAHHMS MaJloTO M cpenHero OusHeca. Creayer OTMETHTh, YTO
OKOHOMHYECCKAs IMOJIMTHKA IMPAaBUTCILBCTBA AOJIKHA 3aKIHOYATHCA B obecrieyeHn HWHKIIFO3UBHOIO
9KOHOMHYCCKOI'0 pocCTa, 4TOOBI BCE TpaXXJaaHC MOOJJ30BAJINCh NOCTUTHYTBIMH PE3YyJIbTaTaAMU U B TO
KC€ BpCMs, CACIIAaTh BO3SMOXKXHBIM BOBJICUCHUC HACCIICHUA B ITPOLIECC SKOHOMHNYCCKOI'O PA3BUTHUA. Ha
OCHOBE TMPOBEAEHHOTO aHAIM3a PACCMOTPEHBI MyTH A(G(HEKTUBHOTO OCYIIECTBICHUS TMOACPKKH

MaJioro U CpeHero Ou3Heca, Kak MIaBHON ABMXKYIIEH CHIIbl SKOHOMUYECKOTO PAa3BUTHSL.

WAYS OF SMALL AND MEDIUM BUSINESS DEVELOPMENT IN
GEORGIA
C. Maisuradze, T. Matsiashvili, Z. Kupatadze
Summary
In this article are considered grounded on market relations in Georgia, the current economic
transformations, whose goal is to establish the regularity of the successful functioning of the
formation of small and medium businesses. It should be noted that the Government's economic
policy should be to ensure inclusive economic growth, that all citizens benefit from the achieved
results and at the same time, make it possible for the general population in the economic
development process. The analysis of the effective implementation of the support of small and

medium businesses, as a driving force for economic development.
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PABPABOTKA OIITUMAJIBHONH TEXHOJIOI'MH IIAPHUPHOI'O
COEJIUHEHUSI THCTPYMEHTOB C OJJHOH )KECTKOM CBS3bIO
T.A. Uxaunze, I'.I'. Hupexun3se, T.P. bepunze, M.H. /[3ux3urypu

(I'py3uHCcKuil TeXHHYeCKUH YHUBepcuTeT, yia. M. Kocrasa 77,

0175, Tonaucu, I'py3us)

Pe3ome: Paccmampuearomcs — mexHonocuyeckue  80NPOCHl  COBEPUICHCMBOBAHUS  COOPKU
WAPHUPHO2O COEOUHEHUSL UHCMPYMEHMO8 ¢ OOHOU JHCEeCMKOU C653bl0, 00eCnedusoujeco
cmabunvroe xawecmeo u ooncogeunocmv (A.C. Nel332637 om 22.04.1987e.). Teopemuuecku
000CHOBbIBACTNCSL DO NPUEMYECMBO C NOMOWbBIO Mmeopuu ynpyeocmu u usHoca. Mcnonvzosana
mamemamuyeckas meopus Ynpy2ocmu npu mpeHuu Kadyenuu O08yx men , evinoaHenumas H.U.
Mycxenuweunu[2] .
KuroueBble ciioBa: mexnonozus, uU3HOC, MamMeMamuyecKas meopus ynpyeocmu.
BBEJIEHUE

B mapHUpHBIX COEIWHEHUSX WHCTPYMEHTOB B KAauyeCTBE CBS3BIBAIOIICTO 3BEHA
HCIIONB3YETCSl OCh M3 HU3KOYTJIEPOIUCTON CTAIM VISl €€ PACKAaTKH C IIEJIbI0 TOJYYCHHS OJHOM
KECTKOU CBSI3M, YTO HE 00ECMEYNBACT UX BBHICOKYIO HKCIIOATAIMOHHYIO HAIeKHOCTh. [Ipemioxen
HOBBIN TEXHOJIOTHYECKHI TPOIECC U €ro peain3alvs Ha KOHKPETHBIX MTPAUMepax.

OCHOBHASA YACTDb

[[TapHupHOE COENMHEHHWE C OJIHOM JKECTKOW CBS3BIO HCIONB3YEeTCS B PHIYAKHBIX
uHCTpyMeHTax . OmHON W3 BaXXHBIX TEXHOJIOTUYECKUX OMepanuid sBIsieTcss  cOopka IBYX
MTOJIOBHHOK T'YOIIEBOTO MHCTPYMEHTA C MOMOIIBI0 OcH (pHc.l), T/Ie UX COENMHEHNE OCYIIECTBIISETCS
C TIOMOIIBI0 UMITYJIbCHOM OCaIKH OCH Ha CHEIUAIM3WPOBAHHBIX CTAHKaX IMIBEHIIAPCKOW (UPMBI
“BELZER”, wunu 4ekaHKOW - HMITyJbCHOM aedopMaryeil ¢ paauaibHBIM IepeMelieHuEeM

neopmupoBaHHOTrO oyara Ha ctankax ¢pupmel “BRACKR”.
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HecMmotpss Ha wMmynbCcHYIO nedopManuio MpH OCAJAKE OCH BO3HUKAIOT 3HAYUTEIHHBIC
OCEBBIE HArpy3KH, BCJEACTBHE 4Yero Ha mnepudepud IUIHHIPHYECKOH IMOBEPXHOCTH  OCHU
o0pa3oBbIBaeTCs OOYKOOOPA3HOCTh, UTO CHMKAET KA4eCTBO COSAMHEHHUS (pHcC.2)

VYkazaHHbIEe SBIEHHUS OTCYTCTBYIOT B pa3pa0OTaHHOM TEXHOJIOIHMYECKOM Ipoliecce, Tie
ocajJika OCYIIECTBISETCS TOYCUHBIM JJIEKTPOHArpeBoM U cBapka ocangkor (A.C. Nel332637 or
22.04.1987r.)[5]. [lonyyeHue MAapHUPHOTO COCTUHEHHUSI C OJJHOM )KECTKOM CBS3BIO OCYILIECTBIISIETCS
CIIETYIOIUM 00pa30M: JIB€ TMOJOBHHBI PHIYaroB YCTAHABIMBAIOT B MPHUCIOCOOJIECHUW , T/E Ha
MpeABapPUTEIIBHO 00pa0OTAHHOM OTBEPCTHH OCYIIECTBILIIOT KalMOPOBKY pa3BEpPTKOW. 3aTeM Ha
MOJIEpPH3UPOBAHHONW MalIuHe i TouyeuyHou cBapku MoA.MTIIY-300 ycTtaHaBivBamOT phlyard ,
BCTaBJISIIOT OCh, M3TOTOBJIEHHYIO W3 HW3HOCOCTOWKON yriepoauctou cramu (Y7 wim Y8A) u c
MTOMOIIIBIO AJIEKTPOIENH HarpeB OCYIIECTBISCTCS TOJBKO OAHOW IMOJIOBUHBI phluara M 4acTH OCH

10 TpeOyeMoi TemrepaTyphl, a 3aTEM 0CaKa OCH C TIOMOIIBIO THAPOLMINHAPA MAIIUHBIL.

Puc.1 Ilpumep IapHUPHOIo COeIMHEHUSI HHCTPYMEHTOB
"DKCIepUMEHTHI OBLTH MPOBEEHBI HAa 00pa3iax ryOleBOro HHCTPYMEHTa HOBOCHOMPCKOTO
WHCTPYMEHTAJIBHOIO 3aBOJIa: PhlYard IMOJOBUHOK HM3TOTOBJEHBbI M3 cTanmu Y 7A,a ocu u3 cr.20.
[lepBuunoe ycunme ocagodHoro snekrpona cocrasisuia F=1,5kH; Bpems pasorpesa t=2,5c.; 3arem
ocajka- cBapka ycuineM F=4,5xH.
Pa3paboTaHHbIil TEXHOJOTUYECKUA TIPOIECC IMO3BOJIIET WCIOJB30BAaHUE TEPMHUYECKH
oOpaboTaHHONW OCH M3 HM3HOCOCTOWMKOW cTaym (Y7unum Y8A), 9TO 3HAYUTEIBHO ITOBBIIIACT

AOJITOBCYHOCTH MHCTPYMCHTOB.

Puc.2 O0pa3usl oceii: a) 10 pacK/enku; B) Mocje pacKJaenku
Hns  moaTBepKIeHUs BBICOKOW HM3HOCOCTOMKOCTH IIAPHUPHOTO COEAUHEHUS TIPHU

MPUMEHEHUH OJHOPOJHOTO MaTepHualia B TPYLIUXCS COECIUHEHUSX BOCIOJIb3yeMcs paboTaMu Mo
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TpeHuo U u3Hocy [1-4].0mHON W3 TIJIaBHBIX NPUYMH H3HOCA IEPEKATBIBAEMBIX TEIN SBISIETCA
NEICTBUE CHJI TPEHMS, BOHUKAIOIMIMX IIPU OTHOCHUTEIBHBIX CMEIIEHUAX MOJIBWKHOM H

HEIIOIBMKHOMI

RS

Puc.3 Cxema noJryyeHusi IIAPHUPHOTO COeTHHEHNS TOUEUHOI IJIEKTPOCBAPKOIi [5]
IIOBEPXHOCTEH KOHTaKkTa. [IpHHMMaeM NOABHIKHYIO CUCTEMY KOOPAMHAT, CBSI3aHHOU C KOJIECOM,
I7I€ OChb X HalpaslieHa M0 JIMHUM KOHTAKTa, @ OChb y uepe3 LeHTp Kpyra (puc.4). Mcnonb3zyem

METO0JIOTHIO, peiokeHHyto H.M. MycxenumiBuiny 1 BBeIeHHbIC UM 0003Ha4eHUs [2].
y

Puc.4 Cxema kaueHus Beayuiero 3pexa [2]
Ha yuacTke cKONMb)KEHHS BO3HHMKAeT CHJIa TPEHHUS NPOINOPIHOHAIBHAS HOPMaIbHOMY

ycunuio. CornacHo 3akoHy KyioHa MOMEHT TpEeHUS 3aBUCHUT
P
F=—d, )
R

rae P- ecTb Harpys3ka, KOTOPYIO BOCIIPUHUMAET LUIMHAPHYECKOE TEO ;
R- pagmyc nepekarpiBaeMoOro MHUJIMHAPHIECKOTO Tena; d- KodhGUITMEHT TpEeHUs KaueHHS.

B paccmarpuBaeMbIX yCIIOBUSX HampspKeHHS, AedopMalnnu U CKOPOCTHM TOYEK Ha JIMHHUH
KOHTaKTa SBJSIOTCS (YHKIHMEH TONBKO OJHOM mepeMeHHor X = to. Ha rpanumax y=0 ympyrux
MOJIYTUTIOCKOCTEH, BHE JIMHUM KOHTakTa (- a<x=to<b ), HOpMaJIbHbBIC W KacaTeIbHbIC HAMPSHKCHHUS
OTCYTCTBYIOT. B CJIy4a€ KOHTAaKTa UMCIOT MCCTO KaK HOPMAJIbHBIC TaK U KaCaTCJIbHBIC HAIIPSKCHUA,
KOTOpBIE MOAJIEKAT ONPEENICHUI0 U 0003HAUYEHBI CIEAYIOLUIUM 00pa3oM:

Yyi(to) = Yy2 = - P(to) (2)
Xyi(to) = Xy2(to) = 7 (to)
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W3 Teopunm yHnpyrocTd U3BECTHBI CIEAYIOLME COOTHOLIEHMs [3], CBsA3BIBarOLIUE

HOpPMAaJIbHBbIC M KacaTeJIbHbIC HaINpsDKEHUS, NEWCTBYIOMNE Ha HEKOTOpOM ydacTke (- a<to<b )

TPAaHMIIBl YIPYTOW TMOJYIUIOCKOCTH M YIPYTHUX CMENICHUH TOueK Ha 3ToM ydacTtke (puc.4). s

HIKHEHU MTOJIYIIIIOCKOCTH:

2, du, +idUl (xl +1) J- [P(t)+iz(2)] di— (x, -1
L dt,  dt, S t—t, 2
J1s BepXHeH MOIyIIOCKOCTH

[ du, .duz} (x-+1) I [P()+iz(®)] , (=

[Py +it)) (3)

D[Py +iv(iy)

2 +1
o L dt, i, t—t,

rane u, —u—u, U, n U, - CMCHICHHUS TOYCK , HAXOIAIUXCA Ha IMHUH KOHTAaKTa COOT-

BCETCTBCHHO I1O0 OCSIM X U y

x1=/11+3,u1 " x2=/12+3y2

; (5)
A+ a

A+,
A A, 4y 1, - kodpuuneHTs! JIsmMe MaTepualioB Kojeca U penbca

BbruuTast M3 BTOPOTO ypaBHEHHsI TPEThEe W YUUTHIBAs, YTO YCIIOBHE CMSTHS KPYTOBBIX
BBICTYIIOB [Ia€T BBIPAKCHHE

0, (tg) ~ 0 (t) = [R RIJ%

MOJIy4YUM

~ } [P(t) +i7(t)]dt

P AilP(t,)+iz(t,)] = Bt, + Cz'[ duiy —%] (6)

2 dt, dt,
rae Riu Ro — paanycel KpyroB, COOTBETCTBYIOLIUE CEYEHUSIM PACCMAaTPUBAEMBIX TEIL.
Hanumewm ycnmoBust g TpEHHA U CLEIUICHWS HA JIMHUM KOHTAKTa, KOTJA MAaTepHaJIbl
KOJIE€Ca U peNnbCca OJUHAKOBBI, NP OTOM HMEETCS Y4aCTOK CKOJIbKEHUs M cueruieHus . Ilycts

BeIylee KOJIECO, IBMXKYILEecs ciieBa Ha npaBo ( B cropoHy x>0 ,puc.4). Ha ygacTke cKoabXeHUs

JIOJKHO OBITh BBIIIOJHEHO ycloBHe: 7(t,) = —UP(¢,),rae v K03(pPULIHEHT TPEHUS CKOIbKEHUSI.

Eciu ock koieca JABHIKETCA C IMOCTOSIHHOM CKOpPOCTBIO @ W CUHUTAA 00JIacTh KOHTAaKTa

MaJIOﬁ, MMOJIYYHUM I'OPU3OHTAJIbHYIO CKOPOCTh TOYCK KOJIECA, MPUXOIANINXCA HA JIMHUIO KOHTAKTa,

) du
i, =0w-R,0—0—2 (7)
dt,
¥ TOPU30HTAIEHYIO CKOPOCTh TOUEK PeJbca Ha JIMHUM KOHTAKTA,
) du
i, = -0 (8)
dt,
Ha y4acTke CLEIIIEHUS 3TH CKOPOCTH JOJIKHBI OBITH PABHBI
du du
o-R,ow—w—2=-0—" (9)
dt, d,
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PaccmoTpum ciiydail, Kkorja MaTepuaibl KoJeca U peibca OAUHAKOBEL. B 3TOM ciydae B

BeIpakeHuH (4 ) A=0. O6o3naunB C (% — %] = f(¢,) ypaBHeHUE (2 ) IPUBOAUTCS K BUTY
0 0
b .
P)+ir(t)]dt .
_J.[ ® @] =1ify(t,) + B, (10)

t—t,

—a

[TpeanonoxuM, 4to Ha ydacTke (—a <{, < ¥ ) JMHUU KOHTaKTa HPOUCXOIUT CKOJIbKECHUE

u r(t,)=-vP(¢,), a Ha y4dactke (y <t, <b)ocylmecTBIsieTcd CLEIUIEHUE U, CIIeJ0BATEIbHO

f(t,)=-Co .
PaccmarpuBas mpaByro 4acTh ypaBHeHHUs (3), KaKk M3BECTHYIO (YHKIHMIO W TOJIB3YSICh
meronoMm Kaprmemana [3],rme mpoBeneHBI — MaTeMaTHYECKHE MPeoOpa3oBaHUs W BBIYUCICHBI
HAMpsDKEHUS NI YYACTKOB CKOJIBKEHHUS U CLEIUICHHS] M 4TOOBl HOpPMalbHBIE U KacaTelbHbIC
HaNpsDKeHHUs He oOpamainch B 0ECKOHEYHOCTh MpH  to=b, to= -a HeoOxoaumo nmojaoxuth: C1=0,
C»=0, a=b
CnepoBaTenbHO Ha y4yacTke CKO/IbXKEHUSA (—a<t, <y)npuHumaer
; b-t, 1, |
Bug P(t,) +it(t,) _B b__t()[a+b +t0}+ atly J at+t fQdt + ¢ -G
2 AN b—t t=ty flavt,)b-1,)

T \a+t, Vs
Ha yyacTke cuennenna (y <t, <b)

) _B /b—t0 a+b o C,(1-w) i(Cv+C,) la+b /to—;/
P(tO)HT(tO)_;r a+10£ 2 +t0]+(1 M (a+t0)(b—t0)Jr a+t, \/; b—t0+ (12)

+l'371/ \/(b_to)(to -7) (a+t0 +b;7)_iC5 b-t)ty—7)

T a—t, m(a+t,)

, (11)

VYuuteiBas, 4to R=00 monydaem

[2P
a=,—
B

3 yCJI0BUA paBCHCTBA HYJIO CYMMbI MOMCHTOB CHJI OTHOCHUTCJIIBHO OCHU KOJICCA
MOJIy4YUM ypaBHEHHUeE [2]:

o :w>0. N3 ypaBHeHMs  ciedyer, 4TO

2

Bva’® Bv(a-y)) M-M,
2 8 R,
rae Mo- conpoTuBiIeHHE NTepeKaThIBaHUIO, onpeaensieMoe no Kymnony.

0, (13)

Benmnunna Mo 3HA4YMTENBHO MEHBIIE JEUCTBYIOIIETO HAa KOJIECO MOMEHTa M , mo3Tomy

2M
yra-2|a* -
BVWR,

HOCKOHbe OOHUM U3 TIABHBIX MPUYIUH U3HOCA MCPCKATHIBACMBIX TCII SABJISACTCIA I[ef/’ICTBI/Ie

CUJI TPCHHA, BO3HHKAIOMIUX IIpU OTHOCHUTCIIBHBIX CMCIICHHUAX TOUYCK KOJI€ECa U pEeiibCa Ha

MOBEPXHOCTH KOHTAKTa, a MPH HAJIMYWU OJHOW M3 KOHTAKTHPYIOIIMX IMOBEPXHOCTEH C HU3KOM

107



G®bL3MOE0 s 356496500389bgdenmds Ne3 (31) 2014

HOBerHOCTHOfI TBCPAOCTHIO MOABEPTacTCs MOBBILICHHOMY HU3HOCY, IMO3TOMY MPH OIPCACICHUU
paGOTBI CUJI TpCHHUA CICAYCT II0JIoraTtb, 4YTO MAaTCpHAJIbl KOHTAKTHUPYIOMIUX HOBerHOCTeﬁ
OANHAKOBBI .

PaccmaTpuBas sneMeHTapHYyIO IUIOUIAAKY dF MOBEPXHOCTH BEIYIIETO Kojieca, Ha KOTOpoe
NeCTBYeT KacaTellbHbIEe HampshKeHHs X, U T/e 3a BpeMms df NepeMelleHue  ATOW IUIOU[aJKH
OTHOCHTENBHO pefbca OyneT paBHO (u, —u,)dt Pabota dA cun TpeHus 3a oamH 000pOT KoJeca

OyneT paBHa

T+t

dA = IX ,AF (i, —u,)dt thne t— Bpems mpeOblBaHWs IUIOIMIAJKH Ha MOBEPXHOCTH KOHTAKTA.
0

CrnenoBarenbHO, MPUXOIAIIASCS HA €AMHUITY TUIOINAAKN paboTa, paBHA

. _"¢'
A== [ X, @~y ) (14)
T
3ameuas, dYro Ha ydvacTke cuemiueHus (4, —u,)=0,a B 00NaCTM  CKOJBKEHHSA

. 1 1 dt
(v, —u, \Wv r + ra J(a—1t,)(y—t,) aTarke, 9to df = ——2 NMpHUBEIEM K CIIEIYIONIEMY BULY
@

1 2

Bvi(1 1)\t 5 Tv 1 1
A=—-| —+— a” —t;J(a—t —t,)dt, =—(a+y) —+—1| (15)
S I)/ oa=t)r ~t)dy == (@) e

M
[Tonarasi, Ri =c0 u npuHumas, uro T= —
2

2M 2P
(a+y)=2a-2|a* - ,a=,—,B= (16)
RVR, B
Mo:xHO 3anucaTh
A=M(a+2]/)V=MV p(1+x) 11— M ’ (17)
2R; R, TUR, VKR,
rae K- koaddunuent , umeromuii pa3MepHOCTh HANPSHKEHUS
SAKIIIOYEHUE
1. Pa3paboTaHHBIi BEICOKOTEXHOJIOTUYECKHI MPOIECC MOAYUYSHUs IAPHUPHOTO COSAUHEHUS C

OJIHOM IECTKOM CBSI3bI0 Ha PATUYHBIX HHCTPYMEHTAX II03BOJIAET HCIOIB30BAHME  OCHU U3
BBICOKOYTJIEPOJUCTON TEPMUYECKH O00pabOTaHHOW cTamu C o0ecrnedyeHueM I0CaJI0YHOTO
COEMHEHHUS C BBICOKUM KBaJUTETOM TOYHOCTH.DKOHOMUYECKUN dSPQPEKT OT BHEIpPEHHs Ha
poccuiickux, [TamoBckoro m HoBocubupckoro, 3aBogax cocraBut 6osee 100 Thic.$ amepukaHCKUX
JOJIJIAPOB.

2. [IpuBeneHHbIN TPUMEP CUHTE3a KOHTAKTHOW 3aJa4M C UCIIOJIb30BAHUEM TEOPUH YIIPYTOCTH
U TEOpUU M3HAIIMBAHUS W UX PE3YyATaThl HALUIM MPUIOKEHUE HE TOJIbKO NMPUMEHHUTEIBHO K
B3aUMOJIECTBHIO KOJIECa U PEJIbCa, HO U K MIAPHUPHOMY COESTUHEHUIO HHCTPYMEHTOB;

3. Hcnonp3oBaHre MaTeMaTHYECKOW TEOPUU YIPYTOCTH II03BOJIAET ONPEIAEIUTh OCHOBHBIC
nmapaMeTpsl MIAPHUPHOTO COCIWHEHHS IPH CYXOM TPEHHH - CTEleHb HW3HOca U pecypc
paboTOCITOCOOHOCTH.
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DEVELOPMENT OF OPTIMAL TECHNOLOGY FOR RIGID LINK
HINGED AXIS ASSEMBLY

T. Chkhaidze, G. Tsirekidze, T. Beridze, M. Dzidziguri

Summary
Pliers tools that are produce by millions due existing technology at assembly of consisting

from two half’s attached by connective axis and then expansion on "Bracker" and " Werkstatt und
Betr" firms equipment in cold conditions, due that is terminated radial pulse deformation and
arrangement. Then on movable hinged surface arises crowning, in some cases formation of rough
edges that which leads to nonrepairable defect. Is proposed the original production process (patent
Ne 1332637, issued 22.04.1987, USSR) where the deforming surface of axis is executed by
electrical heating and arrangement the formation of fixed part. This technological process gives the
possibility to insert high resistant axis that significantly increases the resistance of tool. The
economic effects of foreign enterprises (Novosibirsk and Pavlov) makes up to 100 thousand US

dollars.
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JIAD®DEPEHIIMPOBAHUE KOY®PUIIMEHTA TEXHUYECKOM
TOTOBHOCTU ABTOMOBWJIEN IO HAPABOTKE

B. Jleknamsuiu, H. baparamBuian

Pe3rome

D¢ hEeKTUBHOCTh TOJBIKHOTO COCTaBa aBTOMOOWMJIBHOTO TPAHCIOPTa B 3HAYMTEIILHOU
CTETEeHU 3aBUCUT OT HA/CKHOCTU NMPUHIUIIBI YIPABIECHUS U COBEPIIEHCTBOBAHUS 3TUX METOA0B. C
OTOM TOYKM 3pEHUs BAXKHEHUIIEH XapaKTEPUCTUKOM SBAIACTCSI KOMIUIEKCHBIM I10Ka3aTelb
HA/IKHOCTH — KOA(PUIMEHT TEXHHYECKOW TOoTOBHOCTH. OH B IMOJHOM Mepe OTpa)kaeT ypOBEHb
HAJEKHOCTH aBTOMOOUJIS U OIICHUBAET BEIMYMHY BHI3BAHHON TEXHUYECKUMHU MPUUYMHAMU MPOCTOSL.
Hcxons U3 3TOM MO3ULMU €r0 ONTUMM3AIMS JODKHA MPOTEKaTh ¢ YUETOM COKpAILEHHUS LIeJIeBOM
GYHKIUIO. DTO BO3MOXXHO COOTBETCTBYIOMIEH auddepeHiuanueii oTMe4eHHOTo KodduimenTa
npobera aBTOMOOMIIS B TEUEHUE BCETO MEPHO/Ia dKCIUTyaTallui. B OCHOBIBE METO/Ia JIEKUT OLIEHKA

M aHaJIM3 MMoKa3aTejd HaACKHOCTbU, YTO ABJIACTCA YCIOBUEM JJI IMOBBIIICHUA 3(1)(1)6KTI/IBHOCTI/I.

DIFFERENTIAL TECHNICAL READINESS COEFFICIENT AND VEHICLE
AN OUTPUT
V. lekiashvili, N. baratashvili

Summary

The efficiency of motor road transport rolling stock largely depends on the reliability of
management principles and methods of improvement. This is the prime characteristic of the
complex indicator of reliability - the coefficient of technical readiness. It fully reflects the level of
reliability of the vehicle and assess the magnitude of the idle running caused by technical problems.
Continue to the reduction target should be to optimize its function in mind. This makes it possible
to run the coefficient of differentiation of the vehicle throughout the operational period. More
reliability and performance assessment method is based on the analysis, which is a necessary

condition for the improvement of efficiency.
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OCOBEHHOCTHU OIITUMAJIBHOT'O MEHE/’KMEHTA MOPCKHUX
INOPTOB I'PY3UHU

SI. AmanaramBuian, T. [Ilmacamunze
Pe3rome
KaBka3z usapeBHe cinyxuin mMoctoM Mexay Boctokom um 3amagom.  IllenkoBbiii myTh,

KoTOphIi cBsA3bIBa EBpony ¢ Muaueint n Kutaem nmpoxonun yepe3 Kaskas. C KOHLa mpoIioro
Beka KaBka3 paccmaTpuBaeTcs B KadecTBE OJHOIO W3 aJbTEPHATUBHBIX MAapUIPYTOB MEXIY
EBponoit u Aswmeit. 3a mocnegnue 15 mer Obumm  3amymieHsl HedTenpoBoasl: baky-TOumucu-
Jlxeiixan u baky-Cyrica, razonpoBon baky-Tounucu-Op3epym; [ToctpoeH Mopckoi TepMUHAT IS
HedTH U HedTenpoaykroB B KymeBu, crpoutcs sxenesnas nopora baky-TOwmimmcu-Axankanaku-
Kapc. B cratee paccmorpeH Bormpoc 00 OCOOCHHOCTSIX ONTHMAIbHOTO MEHEIKMEHTa MOPCKHUX

noptoB [ py3umn.
FEATURES OF OPTIMAL MANAGEMENT OF SEAPORTS GEORGIA
I. Amanatashvili, T. Diasamidze
Summary

Since long ago the Caucasus served as a bridge between the East and the West. The Silk
Road that linked Europe to India and China passed through the Caucasus. Since the end of the
last century the Caucasus is regarded as one of the alternative routes between Europe and Asia.
Over the past 15 years have been running oil pipelines: the Baku-Tbilisi-Ceyhan oil pipeline
and the Baku-Supsa pipeline, the Baku-Tbilisi-Erzurum gas pipeline; Built a marine terminal for
oil and oil products in Kulevi construction of the Baku-Tbilisi-Akhalkalaki-Kars. The article

deals with the question about the features of the optimal management of sea ports of Georgia.
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METHODS OF INCREASING OF VISUALIZATION OF DRAWING (II)
T. Beridze, N. Nozadze, M. Dzidziguri
Summary
At initial stage of designing with the purpose of improved understanding of drawing
perspective and axonometric images together with working drawings are used.

Perspective images of figures allow in the process of designing to verify planned composition in

accordance of scale, constituents and other requirements.

METO/bI HOBBIHIEHUS HATJIAJHOCTHU YEPTEXA (1)
T, bepunse, H, Ho3anze, M. /[3ua3urypu
Pesrome
Ha nauanbrHoMm sTame IMPOCKTUPOBAHUA C LECIBIO YIYUYIICHUA MOHUMAaHUS YCPTECKAa BMECTC C
pabounumMu 4epTekaMH HCHOJB3YIOTCS .IEPCIIEKTUBHBIE W aKCOHOMETPUYECKHE H300pakeHusl.
[TepcnexkTrBHBIE N300paKeHUS (PUTYP MO3BOJISIIOT B CAMOM IPOIIECCE MPOSKTUPOBAHUS TPOBEPUTH

COOTBETCTBHEC BaHYMaHHOﬁ KOMIIO3HUIIMHK C MaCH_ITa6OM, C COCTaBJIAIOIIMMH KOMIIOHCHTAMHU U

APYTUMH TPEeOOBaHUSMHU.
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OINPEAEJEHHUE KPUTHYECKOI'O YI'JIA HAKJIOHA ITPH
CIHHOJI3BAHUH TPEJIEBOYHOI'O CAMOIIOI'PYKAIOIIEI'O
ATPEI'ATA 1 KOO®UIIUEHTA TBEPAOCTH NMOBEPXHOCTHU
IHOYBbI

H. Yeanaze-TremenamBuiau, I'. Jlapaxseaunnse, 1. MocyaumBuJiu,
3. banamuapamBuiau, P. Tkemananze

Pe3iome

HpOBeI[eHBI OKCIICPUMCHTAJIbHBIC HCCJICAO0BaHMA BHOBL CO3JaHHOTO TPECJICBOYHOTO
caMoIorpyxarouiero arperarta € HOCJIbIH0 OIPCACIICHUA CHJIbBI PCAKIIMKU IMMOYBCHHOTO IIOKpPOA,

NEHCTBYIOUIErO0 Ha JBIKYIIME 4YacTU arperata ¥ KoddduiMeHTa CLEMIeHUs TyCeHHUIbl ¢
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MOBEPXHOCThIO TOuYBbl. Ha OCHOBe wHcclIen0BaHUN YCTaHOBIEHO 3HAYEHHE KPUTHYECKOTO
yria HakjJoHa CKojbxeHus tpakropa TT —4 arperara: 3umoir 15 -25° u nmerom 20-37°;
Omnpenenenbl KOA(pQGUIUMEHTH CLEIJICHUs TYCEHHUIbl C MOYBOil: coorBeTcTBeHHO, ¢©=0,3-0,5

u ¢=0,4-0,8 .

TO DETERMINE DENSITY RATIO OF CRITICAL CORNER AND
GROUND OF PLANE ON SLIPPING DOWN THE LOGGER SELF-
LOADING AGGREGATE
N. Chelidze-Tkeshelashvili, G. Darakhvelidze, D. Mosulishvili
Z. Balamtsarishvili, R. Tkemaladze

Summary

One has done the experimental researches to determine the coefficient of crawler grasping to
the ground and reaction power of the ground, acting on the carriageway of new created logger self-
loading aggregate. On the basis of the results of held experimental trials according to h, railroad
depth one has set up diagrams of changing the ground stability ratio in loaded and unloaded
conditions on the surface of still unexplored forest ground as well while single walking in dry
weather. On the research basis one has established meanings of critical slope of rigging on the

0

aggregate slipping down: in winter 15° — 25° and in summer 20° — 37°. One has determined

coupling coefficient of aggregate crawler to the ground: respectively ¢ = 0,3 + 0,5 and 0,4 +~ 0,8.
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OIIPEAEJIEHUE JTOBOBOI'O CONPOTHUBJIEHUSA ITPHU
IHEPEMEIIEHHUHN TPEJEBOYHOI'O CAMOIIOI'PYKAIOLMIEI'O
AT'PET'ATA

H. Yeaunasze-Tremenamsuiau, I'. lapaxsenunse,
. MocynumBuin, 3. banamuapamsuiu, P. Tkemananse

pe3ome
W3yuen mpomecc oOpa3oBaHUS  KOJIEM TYCEHHUIEH  TpakTopa TPEIEBOYHOTO

CaMOIOTPY’KAIOIIEro arperara U ONpeleNeHbl 3HAueHHs] BEIMYMHBI YIIyOJIeHHs T'yCEeHHMIBI B
MOBEPXHOCTh TOYBBI M CHJIBI JI0O0BOro compoTuBieHus. CocTraBieHbl TaOIMIBI U MOCTPOEHBI
JMarpaMMbl, KOTOpBIE HIUTIOCTPHPYIOT H3MEHEHUs Kod((UIIMeHTa TBEPAOCTH TOYBBI M CHII
J000BOTO COINPOTHBIIEHUS] B 3aBUCUMOCTH OT YIIYONEHHOCTH KOJIEM B HArpyXeHHOM H

HCHArpy>X€HHOM COCTOSAHHUHN TpaKTopa KaK Ha HEIWHE, TaK W B YCIOBHUAX OOPOKHBIX BOJIOK.

TO DETERMINE THE FRONT ARC RESISTANCE ON MOVING
THE LOGGER SELF-LOADING AGGREGATE
N. Chelidze-Tkeshelashvili, G. Darakhvelidze, D. Mosulishvili
Z.. Balamtsarishvili, R. Tkemaladze

Summary

One has learnt the process of creating railroad by the clauses of logger self-loading
aggregate and determined meanings of front arc resistance and deepening the crawler in the ground;
one has made the equation describing the process of railroad creation by the logger self-loading
aggregate, which establishes the influence of absolute sizes of aggregate supporting surface and
physical-mechanical characters of the ground over the railroad creation process. One has done the
schedules and diagrams, which describe the ground stability ratio and amendment of front arc
resistance powers in attitude towards the railroad deepening, in loaded and unloaded condition of

the tractor in the terms of forest virgin soil as well the roads.
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PROSPECTS FOR THE DEVELOPMENT SANDY-PLASTIC
COMPOSITE
J. Gagoshidze, Z. Bogvelishvili

Sammary
Production of sand-polymer materials makes it possible not only to re-enable
commercialization of a large amount of plastic waste, but also to renounce the use of scarce cement

today.

IHEPCIIEKTHUBBI PASBUTHUSA IIECHAHO-ITIOJIMMEPHbBIX
KOMIIO3UTOB
Jx. I'aromuaze, 3. borpeJuiuBuIn
Pe3rome
HpOI/I3BOl[CTBO NMECUAHO-ITOJIUMCPHBIX MAaTCPUAJIOB JACT BO3MOKHOCTH HC TOJIbKO BKIIFOYHUTH

B TOBTOPHBIM XO3SHUCTBEHHBIH 00OPOT OOJBIIOE KOJUYECTBO MOJUAITUICHOBBIX OTXOJOB, HO U

OTKa3aTbCA OT IPUMCHCHHA ,I[e(bI/IHI/ITHOFO CETOaAHs HEMCHTA.
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ASPECTS ABOUT TRAFFIC SAFETY IN GEORGIA
V.Kharitonashvili., H.Shishinadze
Summary
The security of the vehicle is subject to technical and legal studies, with the aim of
improving security which requires improvement as legal norms, and methods and means of research
of its technical condition, clarification of initial parameters expertise of a traffic accident, as well as

the development of a unified methodology expertise.

ACIIEKTbBI O BE3OITACHOCTHU ABUXEHUSA B I'PY3UN

B. Xaputonamsuiu, N. Chichinadze
Pe3rome
be3omacHOCTh  TPAaHCHOPTHOTO  CPENCTBA  SBISIETCS OOBEKTOM  TEXHUKO-TIPABOBOTO
HUCCiICa0BaHUs, C LUCJIIBIO ITOBBIIIICHU S 0€e30MacHOCTH KOTOpOro Tpe6yeTc;I COBCPHICHCTBOBAHUE KaK
IMpaBOBBIX HOPM, TaK M MCTOAOB M CPEACTB HCCICAOBAHHA €TI0 TEXHHUYECKOI'0 COCTOSAHMA,
YTOYHCHUSA HAaYaJIbHBIX MapaMCTPOB OKCIICPTHBIX HCCICAOBAHHUU JOPOKHO-TPAHCIIOPTHBIX

MPOUCILIECTBHH, a TAKXKe pa3padOTKa eINHON METOAUKH IKCIIEPTU3BL.
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BRAKING OF THE CAR BY ANTI-BLOCKING SYSTEM OF WHEELS
V. Kharitonashvili, N. Chichinadze
Summary
The anti-blocking ABS system isn't system of automatic braking of the car, its task —
ensuring efficiency of braking and safety. Even at perfect ABS system the guarantor of active traffic
safety of the car is the driver who is obliged to consider road situations and real kostruktivny
opportunities of the car. The duty and responsibility for timely braking of the car is conferred on the
driver. At research road and transport incident examination has to take into account, both technical

condition of ABS system and a paving, and a psychophysiological condition of the driver.

TOPMOXEHUE ABTOMOBWJISI AHTUBJIOKUPOBOYHOMI
CUCTEMOM KOJIEC

B. XapuronamsBuiu, H. Ynuunanze
Pe3rome

AHTHONMOKMpOBOUHAss cuctema “ABS” He sBHusercs CHCTEMOW aBTOMATHYECKOTO
TOPMOXKEHHMsSI aBTOMOOWJIS, ee 3amada — obecrieueHue dS(P(EKTUBHOCTH TOPMOXKEHUS H
oesomacHoct. [laxke mpu coBepiieHHON cucteme “ABS” rapaHTOM akTHBHOW Oe30MacHOCTH
JBUKEHUSI aBTOMOOWJIS SIBJIIETCS BOJAWTENb, KOTOPBIM 00BsA3aH y4ecTh JOPOXKHBIE CUTYallud U
pealibHble KOCTPYKTHUBHBIE BO3MOXHOCTH aBTOMOOWIS. OOS3aHHOCT, M OTBETCTBEHHOCTH 3a
CBOCBPCMCHHOC TOPMOKCHUC aBTOMO6I/IHSI BO3JIara€tcsa Ha BOAUTCIIA. HpI/I HUCCICO0BaHUU
AOPOXKXKHO-TPAHCIIOPTHBIX TMPOUCIICCTBUU JOKCICPTH3a MOOJDKCH IIPUHATL BO BHI/IMaHI/Ie6 KaK
TEXHUYECKOE COCTOSTHUE cucTeMbl “ABS” 1 m10-p0’XHOTO MOKPHITHS, TaK U MCUXO(PU3HOTIOTHIECKOE

COCTOSIHHMEC BOAUTECIIA.
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