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TexHu4yeckue 0COOCHHOCTH CyNIEPCKOPOCTHOTO TpamBasi [3]:

— CHUCTEMa COCTOUT M3 KacceT ¢ OeCHMIOTHBIMU MH(OOycaMu, KOTOpbIE MOTYT JBU-
raThCs CO CpellHel ckopocThio 10 100 km/4;

— KacceThl ABMKYTCS OIMHOYHO UJIU B cOcTaBe OT 2 10 6 UHPOOYyCOoB;

— IBIJKEHHE OPTaHU3yeTCsl alrOpUTMaMH, YYUTHIBAIOIIMMHU MACCAKUPOMOTOK U OI-
TUMU3UPYIOMUMHI MapuIpyT.

Takum 00pa3oM, KacCEeTHO-KOHBEHEpHas TEXHOJIOTHS CYNEPCKOPOCTHOIO OOIIEeCT-
BEHHOI0 TPaHCIOPTa MpPEJCTaBIsieT cOO0M MEpPCHEeKTUBHOE pELIEHUE JUIsl OpraHU3aluu
a3 dexTuBHOrO COOOIMEHNsT MeXay MUHCKOM M TOpoJaMH-CyTHUKaMu. [IpenmoskeHHas
cuctemMa o0ecreyrBaeT BBICOKYIO MPOMYCKHYIO CIOCOOHOCTb, COKpallaeT Bpems B MYTH,
CHIDKAET HArpy3Ky Ha CYyIIECTBYIOIUIYIO TPaHCIOPTHYIO MHMPACTPYKTYpPy U MOXKET OBITh
MHTETPUPOBaHA B JOPOXKHYIO CeTh 0e3 MaciuTabHOM peKOHCTpYyKIMU. [IpoBeneHHbII aHa-
JU3 TOKa3al, 4To Tpacca MUHCK-3aciaBib ABISETCS ONTHMAJIbHBIM HAIPABICHUEM IS
peanu3aiuy TWIOTHOIO MPoeKTa. TeXHOIOrusl OTINYAETCS BBICOKOM CTENEHbI0 aBTOMATH-
3alliy, HU3KUMHU 3KCIUTYaTal[MOHHBIMH 3aTpaTaMHi U MOTEHUUAIbHO MOXET 3aMEHHUTh WU
JIOTIOJTHUTh METPO M CKOPOCTHOM TpamBaid, CIIOCOOCTBYSI YCTOMYHMBOMY Pa3BUTHIO TOPOJI-
CKOM arjoMepariuim.
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CKOPOCTHbLIE BO3MOXXHOCTU METPO LLENEBOIO TUMNA
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PaCCMompeHbl CKOpPOCMHbLE BO03MONCHOCMU MEMPONOIUMERA Uieleso0co muna 6 KOHmexkcme
COBPEMEHHBIX ZOPOOCKI/IX naccas;CupcKkux nepeso3okK. Omfweqaemc;z, umo mpaduuuom—tble 6UO0bL
20pO0CKO20 MPAHCNOPMA, MaKue KaKk asmoobycvl, mpameau u mpoJietdycol, 02paHudeHvl cpeoHetl

ckopocmuio 20-25 km/u, a memponoaumenvl — 38—42 xm/u, umo 00yCI0681€HO MEXHONO0SULECKUMU
02PAHUYEHUAMU.
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HIGH-SPEED CAPABILITIES OF SLIT-TYPE METRO
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The article examines the high-speed capabilities of slit-type metro systems in the context of
modern urban passenger transportation. It is noted that traditional types of urban transport, such
as buses, trams, and trolleybuses, are limited to an average speed of 20-25 km/h, whereas metro
systems reach 38—42 km/h, which is due to technological constraints.
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B HacTosimiee Bpemst HaOI0JaeTcs CTPEMUTENFHOE Pa3BUTHE UCCIICOBAaHMA B 00Jac-
TH CKOPOCTHBIX TPAHCHOPTHBIX CUCTEM. B 0COOEHHOCTH, 3TO OTYETIMBO MPOSBISIETCS HA
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BHETOPOJICKOM KEJIE3HOJAOPOXKHOM TpaHcrnopTe. Pa3paboTanbl U QyHKIIMOHUPYIOT Iacca-
YKUPCKHUE 1moe31a co ckopocThio cBbimie 300 km/4. Tak, Pum coenunen ¢ Heamonem u ®io-
penmmeit ckopoctHoit uaMer 300 km/4. Ceityac Poccust mpucTymmia K CTPOUTENBCTBY CKO-
poctHOM nuHUKM Mexay MockBoit u CankT-IletepOyprom co ckopoctbio moe3nos 400 km/4.
DTO y’K€ CaMOJIETHbIE CKOPOCTH HayajJbHOro mnepuoaa pa3putus aBuanuu. B Pb takke
10 net Ha3a BBEEHBI CKOPOCTHBIE JIMHUU MEXKAY CTOIULEH U 00JIACTHBIMH FOPOJIaMH, K TPH-
Mmepy, bpect. Ho ckopocTh nBmkenus He npeBbiiaeT 150 KM/4 1 TO, Ha HEKOTOPBIX YJYacTKax.

st ropoICKMX Macca)XUPCKUX MEPEBO30K 3TO He XapakTepHo. HeBo3MoxkHO B cTa-
poil mapagurMe yrnpaBiIeHUsS TOPOACKUMH MacCaXUPCKUMHU MEPEeBO3KAMH JOCTHYb CYyIIe-
CTBECHHBIX TOBBIIICHUNA CKOpOCTed cooOmieHus. Tak, TOPOJCKONW OOIIECTBEHHBIN TpaHC-
nopt (aBTOOYyC, TpaMBai, TPOUIEHOyC) ABMKETCS B MHTEpBaie ckopocten 20-25 km/4, a
npeaesibHasl CpeHsIss CKOPOCTh METpO KoiyieOseTcss B mHTepBaie 38—42 km/4. KacceTHo-
KOHBEWEpHasi TEXHOJIOTUA [ 1] ynmpaBieHHs TOPOJACKUMU MACCAKUPCKUMU MTEPEBO3KaAMHU TMO-
3BOJISIET IOCTUYD CYIIECTBEHHBIX MOBBIIIEHUN CKOPOCTEH COOOIICHHUS.

[To cooOpakeHUsSM MOBBIIIEHUSI CKOPOCTEH COOOILEHHUs MOJABHKHOTO COCTaBa Iepe-
TOHBI HA JIMHUSIX METPOIOJIMTEHOB NMPUHUMAIOT 1-2,5 kM — mpumepHo B 2—3 paza 00Jb-
HIMMH, Y€M Ha JIMHUAX HA3€MHOT'0 TOPOJCKOr0 Maccakupckoro Tpancmopra. [Ipu Takux
MEepPETOHax PeaTM3yI0TCs CKOPOCTH COOOIIEHUS TTOABUKHOTO cocTaBa 110 35—40 km/4.

Tak Ha MOCKOBCKOM METPOIIOIUTEHE CKOPOCTh COOOIIEHUS (CPEeHss CKOPOCTh JIBU-
JKEHHUSI C yYeTOM BpPEMEHH OCTAaHOBKH) METPOIOE3Z0B MEXAY CTAHLHUSAMHU, PACIIOJIOKEH-
HBIMU TI011 3emuier, coctaBisieT 41,3 km/4, Ha meTpononutere C. [lerepbypra — 39 km/4,
a Ha TamkeHTckom MerpononuteHe — 39,4 km/4. Camasi BBICOKasi CKOPOCTh COOOIIEHUS
METPOIIOE3/I0B CeroiHs — Ha MuHcKoM MeTpononuTerne — 41,4 km/4.

Bonbime muctanimm MexIy OCTaHOBKaMH MeTpo (1-2,5 KM) CHHXKAIOT TPaHCHIOPTHYIO
JOCTYITHOCTh 3TOTO BHZA TPaHCHOpPTa Ul HACENIeHWs, B TO BpeMs KaK y HA3eMHBIX BHUJOB
TpaHcnopta 3Ta auctanius coctapisier 0,3—0,5 kM. Ho OCHOBHBIM HETOCTATKOM COBPEMEHHO-
IO METPO SABJISIETCSI HU3Kasl CPEAHSS CKOPOCTh IBIKEHUS 3JIeKTpornoe310B. CKOpoCcTh cooOIiie-
HUS B AuanazoHe 38—42 kM sBIsieTCA NPeAeIbHOM U MOBBICUTH €€ HEBO3MOKHO B paMKax CO-
BPEMEHHBIX TEXHOJIOTHI OpraHu3aliy FOPOICKUX MAaCCAKUPCKUX TIEPEBO3OK.

KaccetrHo-koHBeliepHas TeXHOJIOTHUSA [1] CKOPOCTHBIX TOPOJACKHX MEPEBO30K MO3BO-
JI€T YBEJIUYUTh CPEAHIOI CKOPOCTh JBMXKEHUS B METPO B 5—7 pa3. TpaHCIIOPTHBIE CHUCTE-
MBI, IOCTPOCHHBIE Ha OCHOBE 3TOI TEXHOJOTUH, OTINYAIOTCSA BBICOKOW CKOPOCTBHIO COO00-
HICHUS, T.K. JOBO3ST Maccakupa, Kak B JUYHOM TPAHCIOPTE, U3 MyHKTa A B MyHKT B 0e3
MIPOMEKYTOUYHBIX OCTAHOBOK WJIM C MUHUMAJIbHBIM UX KOJIMYECTBOM.

KacceTHno-koHBeliepHasi TEXHOJOTHSI TOPOJICKUX CKOPOCTHBIX MEPEBO30K MO3BOJIMIIA
MPEJIOKUTH BBICOKOCKOPOCTHOE METPO IesieBoro tuna [2, 3]. CTouMOCTh CTPOUTENHCTBA
TAaKOro METPO Ha MOPSIOK HIKEe OOBIYHOTO MeTpo. Takke M BpeMsi CTPOUTEILCTBA LIeIIe-
BOT'O METPO Ha MOPAIOK HIKE.

KacceTHo-koHBeliepHasi TEXHOJOTHSI U METPOIMOJIUTEH MIENEBOTO TUIA OTKPHIBAIOT
HOBBIC NIICPCIICKTHUBLI AJI1 Pa3BUTHA BBICOKOCKOPOCTHBIX T'OPOJACKHX MACCAKHUPCKHUX IICPEC-
BO30K. JTH WHHOBAIIMU TO3BOJISIIOT HE TOJBKO 3HAUUTENBHO YBEIUYUTHh CPEAHIOIO CKO-
POCTH ABUIKCHUA, HO U IIOBBICUTH TPAHCIIOPTHYIO AOCTYIIHOCTH 3a CUCT ONTHUMHU3AIHUU Map-
HIPYTOB M COKpAIlleHHs] BpeMeHH B MyTU. Hu3kas CTOMMOCTH CTPOMTENHCTBA U BBICOKAsS
9HEepro3(pPpeKTUBHOCTL METPO IIIEIEBOTO THIIA JICJIAIOT €0 MEPCIEKTUBHBIM PEIICHUEM IS
COBPEMEHHBIX METAloJIMCOB, TJe TpeOyercss OanaHC MEXIY CKOPOCTBIO, TOCTYIHOCTHIO U
9KOHOMHWYHOCTBIO TPAHCIIOPTHBIX CUCTCM. BHGI[peHI/Ie TAKUX TEXHOJIOTHH MOXKET CTATh KIIIO-
YEBBIM IIaTOM B MPEOAOJICHUH OTPAaHUYCHUI TPAJUIIMOHHBIX MOIXOJ0B K OpraHU3alllu To-
POJICKUX TIEPEBO30K, obecrieunBast KOMPOPT U 3P (HEKTUBHOCTH IS ITACCAKUPOB.
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KOMNbIOTEPHOE MOAEJNIMPOBAHUE NMPOYHOCTHbIX
XAPAKTEPUCTUK 3YBHbIX UMINJIAHTOB

II. A. Cynaykos, A. B. lllax
bapanosuuckuii cocyoapcmeennuiii ynusepcumem, Pecnybonuxa benapyce

Ilpeocmasnenst pe3yiomamsl KOMRbIOMEPHO2O MOOEIUPOBAHUSL NPOYHOCHHBIX XapaKme-
pucmuk 3y0H020 umnianma. Hccreooganue BbINOIHEHO C UCHOAb308AHUEM NPOSPAMMHO20
komniekca Ansys. OcHoHOe 6HUMAHUE YOeNeHO aHAIU3Y HANPANCEHHO-0epOpMUPOBAHHOZO
COCTOSIHUAL NOO Jice8amenbHOU Hazpyskou. Pesynbmamol nokasanu, ymo 30Hamu Hauboavuiel
KOHYEHMPAayuy HAnNpaXCeHuti A6HAI0MCA  WelKa UMHIAHMAma U nepevili BUMOK pe3bObl.
Ionyyennvie oannvie MO2ym OblmMb UCNONB30BAHBI O ONMUMUSAYUU KOHCIMPYKYUU UMNIAHMOS8 U
NOBbIUEHUSL UX 00I208€YHOCHIU.

KamoueBble ciioBa: KOMIIBIOTECPHOC MOACIIMPOBAHUC, Ansys, SY6HLIC HUMINIAHTBI, IPOYHOCT-
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COMPUTER SIMULATION OF THE STRENGTH CHARACTERISTICS
OF DENTAL IMPLANTS

P. A. Sundukov, A. V. Shakh
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This article presents the results of computer simulation of the strength characteristics of a
dental implant. The study was conducted using the Ansys software package. The focus is on the
analysis of the stress-strain state under masticatory load. The results showed that the areas of
highest stress concentration are the implant neck and the first thread. The data obtained can be
used to optimize the design of implants and increase their durability.

Keywords: computer simulation, Ansys, dental implants, strength characteristics, finite
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B coBpeMeHHOI cTOMATOIOTHYECKON MPAKTUKE, OCOOCHHO MPH IIAHUPOBAHUHU JICHTAIb-
HOM MMIUIQHTAIUM, OCTPO CTOMT MPOOIeMa TOYHOTO MPOTHO3UPOBAHUS JOJITOBEYHOCTH U Ha-
JIEKHOCTH 3yOHBIX UMILIaHTOB. HecMOTps Ha CylECTBYIOIIME METOIbI KOMITBFOTEPHOT'O MOJIe-
JUPOBAHUS, MHOTME W3 HUX HE YUYMTHIBAIOT KOMIUIEKCHOE BO3JCHCTBHE MEXaHUYECKHUX,
TEPMUYECKUX M OMOIOTMYECKUX (DAKTOPOB, UTO CHUKAET TOUHOCTh POrHO30B [1].

Ilenp maHHOrO HMCCIENOBaHUS — KOMIBIOTEPHOE MOJECIMPOBAHHUE MPOYHOCTHBIX Xa-
PAKTEPUCTUK 3yOHBIX UMIUIAHTOB C MCIIOJIb30BAaHUEM ANSys HallPaBJIeHA Ha PEIICHUE 3TUX
npoOiem [2].

Jliis mpoBeieHUsT KOMILJIEKCHOTO MCCIIEI0BaHMsl 3yOHBIX MMIUIAHTOB ObLI MCIIOJIB30-
BaH COBPEMEHHBIN MH)KEHEpHBINH MporpaMMHbIi kommiieke ANSYS, npenocrapustomuii
LIMPOKUE BO3MOKHOCTH ISl KOMIIBIOTEPHOTO MOJEIMPOBAHUS U aHAJIN3A.



