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OyniBaunTBa. Kepamiyni marepianu TakoX OyAyTb KOPHUCHI B CTOMATOJIOTII 1 aepoOKOCMIUHOT
MIPOMHCIIOBOCTI.

Kommo3utu. KomMmno3uTHi Mmatepianw 3 BHUHSATKOBOIO YHIBEPCAJIBHICTIO, MaJlOI0 Barow i
HAJIAIITOBAaHUM BJIACTUBOCTSAMHU PEBOJIIOLIOHI3YE BHCOKOMPOIYKTUBHI Tany3i. KommnosutHi
KOHCTPYKIIi Ha OCHOBI BYTIJICIIEBMX AapMOBAHUX TOJIMEPIB IIUPOKO BUKOPUCTOBYIOTHCS B
ACPOKOCMIYHIA MPOMHCIOBOCTI Yepe3 iX BHCOKY IUTOMY MOPCTKOCTI, MIIIHOCTI, XOPOIIOO
KOPO3iiHOI CTIHKOCTI 1 BTOMHHUX XapakTepUCTUK. CKIIOTUIACTHK Ma€ BHCOKY TEIIONPOBIAHICTH 1
BIJTHOCHO HHM3BKUM KOE(QIIIIEHTOM TEIUIOBOTO pO3IMIHUpeHHs. KpiM TOro, CKIOBOJOKHO HE MOXeE
ropiTy.

Po3ymui matepianu. Po3ymMHi MaTepianu Tak Ha3BaHi, OCKUTBKA MOXYTh 3MIHHTH T€OMETPIIO 1
¢dopmy 00'eKTa Mif BIVIMBOM 30BHIIIHIX YMOB, TAaKUX SIK HarpiBaHHs i Boja. [Ipukianamu rpymnosmx
IHTENEKTyaJIbHUX MaTepiajiiB € CIUIaBH 3 maM'aTTio Gopmu 1 noxiMepu 3 nmam'satrio ¢popmu. Jleski
CIUIaBH 3 MaM'ATTIO (OpPMH, TaKl K HIKEIb-TUTAH MOXYTb OyTM BHMKOPHUCTaHI B OlOMEIUYHUX
immutantatax. [Ipu BupoOGHUNTBI 3D-apykoBaHOi MpPOAYKIII 3 BUKOPUCTAHHSM HIKEIb-TUTAHY
BAKJIMBUMH € TeMIlepaTypa MEepeTBOPEHHS, BIATBOPIOBAHICTb MIKPOCTPYKTYPHU 1 HIUIbHICTE. TUM
gacoM, nosiMep 3 nam'satrio popmu (SMP) € cBoro pony (QyHKIIOHAIBHUM MaTepiajlioM, SKUI
pearye Ha Taki MOJpPa3HUKH, SK CBITJIO, €JIEKTPUKY, TEIUIO, JEsiKi XIMIYHI pedoBuUHU 1 T. [l
BuxopuctoBytoun TexHosorito 3D-apyky, MOXHa JIETKO 1 3py4YHO HpPOBOJMUTU CKJIaaHy (opmy
noJiiMepy 3 nam'saTTio GOpMHU.

CreuianbHi Matepianu. [lpuxiiagy crieniaabHUX MaTepiaiiB CIIyKaTh:

- Ixa. Texnomoris 3D apyky Moxke 006po6naTH i BUpoOaaTH 6axany GopMy i TeoMeTpiio 3
BUKOPHCTaHHSM Xap4YOBUX MaTepiaiB, HAIPHUKIIAI, IOKOJIAM, M'sSCO, IyKepKH, ITila, CIareTTi, COycC
it. 1.3

- Texctune. [1epeBaroro Texnosorii 3D-apyKy B iHyCTpii MOJM € KOPOTKUI Yac 0OpoOKH 1ist
BUTOTOBJICHHSI MPOAYKTY, MOXJIUBICTb CKOPOTHTH BHUTPATH, MOB'A3aHI 3 YHNAKOBKOIO 1 3HU3UTH
BapTICTh JIAHI[KO)KKA [TOCTABOK.

BucHoBku. Pi3HOMaHITHICTH MarepiaiiB, IO BUKOPHCTOBYIOTHCS TMPHU JAPYKY HO3BOJISIOTH
BHOMpaTH i1X HaAWOUTbII e(EeKTMBHMM YHHOM TIiJ KOHKPETHI 3aBAaHHsA. B MailOyTHhOMy 1is
TEXHOJIOTIsI OyJie 3/aTHA 3HAYHO CIPOCTHTH JKHUTTS JIFOJWHU 1 CTaHE 1€ OJHUM KPOKOM 10 O1IbIIn
MIPOTPECUBHUX TEXHOJIOTIH 1 BIIKPUTTIB.

Jliteparypa:

1. 3D-npyk mertamamu - TexHojorii ta npuntepu // Habr [Enmexrponnuii pecypc] URL:
https://habr.com/ru/company/top3dshop/blog/400731/ (nara 3Bepaenns: 17.01.2020)

2. Hpyx BupobGiB 3 xepamiku // 3dToday [Enextponnuit pecypc] URL:
https://3dtoday.ru/blogs/mygadgetshop-ru/printing-ceramics/ (nata 3sepHenss 18.01.2020)

YK 004.032.26
BUKOPUCTAHHS HEMPOHHUX MEPEXK
BOHJAPEHKO B.I'., )KNXXKO B.YO. ( zhizhkovlada @ gmail.com )
Opnecbka HalllOHaJIbHA aKaJeMis XapuOBUX TEXHOJIOT1H

Hana cmamms npuceéauena wimy4Ho2o iHmenekmy i HeupouHux mepedic. Bukopucmanus I 6
CYYACHOMY CYCRIbCMEI 6HOCAMb HOBI (POpMU 8 B00CKOHANIEHHS THMENIeKMYANbHUX cCUcmem 6 cgepi
iHpopmayitinux mexHono2il, 8 Hayyi, oceimi, Kyiemypi. Icmopia 3acHysanmus, ¢hinocoghcoke
OCMUCTICHHA.
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BukopucTaHHs IITYYHOTO IHTENEKTY B CY4aCHOMY CYCHUIbCTBI BHOCHTH HOBiI (OpMH B
BJIOCKOHAJICHHSI 1HTENEKTYaJbHUX CHCTEM B cdepi iHPOpMaLifHMX TEXHOJOTIH, B HayIli, OCBITI,
KYJIBTYPi.

B o0nacti HaykH 1 TEXHIKH TEPMIH «IITYYHHH 1HTEIEKT» Tpa€ MOMITHY pOJib, 1 HOTO HElaBHI
JOCSATHEHHS 3pOOHIN HOro OUIbII MOMYNISIpHUM. POJb IITYYHOTO iHTENEKTY J03BOJIMJIA MAllMHAM
BUMTHCS Ha BJIACHOMY JAOCBimi, 100 OuIbII e(EeKTHBHO BHKOHYBAaTH IIOCTaBJICHI 3aBJaHHS.
Hefiponna mepexxa (HC) - me omHe 3 i JOCSATHEHB, SIKE MPAIIOE€ AHAJIOTIYHO 3aBIAHHSIM,
BHKOHYBaHMX HEHpOHAMU JIIOJICBKOTO MO3Ky. HeiipoHHI Mepexi - me cucremu, po3polsieHi 3a
MPUKIIAJIOM HEWPOHIB B JIFOJCBKOMY MO3KY, IKi OyAyTh HaBUaTHCS TaK camo, K Jioan. HeiiponHi
Mepe>1<i (HC) TPE/ICTABIISIOTH co00¥0 SIK BXiIHUH, TaK 1 BUX1THUIHI map, a Takox HpI/IXOBaHHﬁ uiap,
IO MICTUTH OXMHHUL BUMIPIOBAHHSL, SIKi 3MIHIOIOTh BXIJHI 1aHI HA BUXI/HI, 100 BUXIAHUIT map Mir
BMKOPHMCTOBYBATH Il JaHi. [X OCHOBHA MeTa MOJATAac y BMPIIEHHI CKJIAJHUX 3aBJaHb, TAKHX, K
po3mizHaBaHHST 00pa3iB abo po3mi3HaBaHHS 0CI0, a TaKOX TPAHCKPHIIIIIO MOBH B TEKCT, aHAII3
JaHUX, PO3MI3HABaHHS MIOYEPKY, IPOTHO3 MOT0IU Ta 0OpOOKY CUTHATIB.

Hetiponni Mepexi mpairoioTh NpUOIH3HO TaK caMo, SK 1 JIFOJACBKUN MO30K. BCTaHoBMBIIM
HEOOX1/1H1 3B'SI3KM, MM MO>XEMO BIATBOPUTH pOOOTY MO3KY, BUKOPHUCTOBYIOUH HAMIBIPOBITHUKU U
MPOBECHHS, SIK1 IFOTh MOIIOHO HEHpOHaM.

HeiipoHHi Mepexi MatoTh 4y/I0BY 3/IaTHICTh BUTATYBATH 3HAUYIIl JdH1 3 HETOUHUX AAHUX, SKI
BUKOPUCTOBYIOTHCSI JUISI BUSIBJICHHSI TEHACHLIN, SKI BaXXKO 3pO3YMITH, K KOMITIOTEpa, TaK 1
moauHi. HaBueHa HelipoHHa Mepeka MoXke OyTH cTaTH excnepToM B iH(popmalii, ska Oyna naHa
JUTSL aHAUTI3Y 1 MOXKe OyTH BHKOPHUCTAHA JUISl CKIIaJaHHs TPOTHO3iB. [ 1]

Jlesiki 3 mepeBar HEeHPOHHUX MEPEX NepepaxoBaHi HIDKYE:

- Camoopranizauis: HC moxe reHepyBaty CBO€ BJIaCHE YsBJIEHHS 1HQOpMalii, SKy BIH
OTPUMYE TI1]T YaC HaBUaHHS.

- PobGota B peasbHOMY uaci: pospaxyHkd HC MOXyTh BHUKOHYBAaTHUCS OJHOYACHO, 1
BHUPOOJIIOTHCS JIESK1 CTIeIalIbHI (armapaTHi) IPUCTPOi, IKI BAKOPUCTOBYIOTh ITF0 MOKJIMBICTD.

- AnanTUBHE HABYAHHS: 3/1aTHICTh HABUMTHUCS BUPILIYBATH 3aBJaHHSA 3aCHOBaHA Ha JaHUX,
HaBEJICHUX JJIS HAaBYAJIILHOTO Habopy.

- Haamipue xomyBaHHs iHoOpMaIli dYepe3 BIIMOBOCTIMKICTh: HaMIB3pYHHOBaHI MeEpexi
MPU3BOJUTH JIO TOTIPIICHHS BIAMOBIIHOT MPOMYKTHBHOCTI. BUIbII TOTO, AESIKI MEPEXi MAaTUMYTh
MOXJIMBICTB 30€piratu 1aHi HaBiTh B pa3i CEPIO3HOTO MOMIKOHKEHHS MEPEKI.

HC Brirouae B cebe BenMue3Hy KUIBKICTh IMapajesibHO MPAIIOIYMX IPOIIECOPIB,
PO3TaIIOBAaHUX LIAPAMHU.

[lepmuit map otpumye HEoOpoOIeHI MaHi B SKOCTI BXIIHUX JAHUX, MOJIOHO JO 30POBHX
HEpBax JIFOJICLKOTO 0Ka, 1110 31HCHIOE BI3yalbHy 00pOOKY.

Koxen HacTynmHMil map oTpumye HeoOpoOJieHI BXiAHI JaH1 B AKOCTI BUXIAHMX TaHHUX Bij
MOTNEPE/IHBOI0 IIapy, MOAI0HO HEWpPOHAM 30pOBOTO HEPBA, IO MPUHMAE CUTHAIU Bl OJU3BKHX 10
HbOT0. KiHIIeB1iT mIap reHepye BUXIAHI IaHI.

HeiiponHi mepexi afanTuBHi, TOOTO BOHU MOXYTh 3MIHIOBaTH ce0e BIAMOBIIHO 3 HABUAHHSM 1
MpallloBaTH mapaieibHo, o0 HajaTu Ouibiie iHdopMarlii mpo cBit. [2]

SIKimo Mepeka reHepye «ImoTpiOHUi» BUXIJ, TO HEMae HEOOXIHOCTI MIHSATH HaBYEHI BXiIHI1
JIaHi, 1 HaBIIaKH.

SIkimo mMepeka reHepye «HebakaH1» BUXITHI pe3ysbTyIoui OMUIJIKH, TO CUCTEMa MOAU(IKYE
HaBYEH1 BXiJH1 aH1 JJIs TOJIIMIICHHS pe3yNIbTaTiB.

3 TeXHIYHOI TOYKH 30Dy, OJHI€I0 3 HAHOUIBIIMX MpOOJIeM € KUIbKICTh Yacy, KM MOTpiOeH
JUIs HABYaHHS MEPEX, sIKl 4aCTO BUMAararoTh MPUMHATHOTO KUIBKOCTI 0OYUCIIOBATBHOT OTYXKHOCTI
HAaBITh /IS CKJIQJJHUX 3aBJaHb. J{pyruil 3a 3HAUUMICTIO MUTaHHS, SKUH CI1J1 PO3IJISIHYTH, MOJISATAE B
TOMY, III0 HEHPOHHI MEPEeXI - 11€ YOPHI SIIUKH, B IKUX KOPUCTYBad IpyIye HaBUEHI AaH1 1 OTPUMYE
Bimmosimi. IM m03BONIEHO HAJIAIITOBYBATH BIMOBI/I, 1 HEJOJIIKOM € T€, III0 BOHU HE MAIOTh JOCTYITY
710 TOYHOTO TIpoliecy NMPUHHATTA pimeHb. Came 3 1i€l MPUYUHM JOCTIIHUKY aKTUBHO IMPAIIOIOTh,
ajie HeMpPOHH1 MepeXKi BIIrpatoTh Jy’Ke BEIUKY POJIb Y 3MiH1 MOBCAKICHHOMY JKUTTI.
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31aTHICTP HEWPOHHUX MEpEeX BYMTUCS HA BJIACHOMY MpPUKIAAl, poOUTH X CHIBHUMH 1
THYYKHMHU.

Binbm Toro, HaMm He MOTPIOHO PO3POOIATH OYAb-IKOI AITOPUTM JJIsI BAKOHAHHS KOHKPETHOTO
3apnaHHs. Ham He moTpiOHI BHYTpIIIHI MEXaHi3MH BHpIIIEHHS LbOTO 3aBIaHHsA. BoHu moOpe
HIAXOIATh U CHCTEM pealbHOTO Yacy, OCKUIBKM BOHHM IIBHJIKO pearyroTh 3 HaWKpaium
00YHCITIOBAIEHUM YaCOM Yepe3 CBOIO MapaliebHOT apXITEKTYPH.

BucHoBku. HelipoHHI Mepexi Takok BHOCATH CBili BHECOK B iHIII 00JacTi JOCTIKEHB, TaKi
SK TICUXOJIOTIS 1 HeBpOJIOTist. Y HEBPOJIOTii BiH BUKOPUCTOBYETHCS JUIS TOCIIDKEHHS BHYTPINIHIX
MeXaHi3MIB MO3KY 1 MOJEIIOBaHHS YaCTHH >KMBUX OpraHi3miB. HaiOimbmn mikaBUM acrieKToM
HEHPOHHUX MEPEXK € Te, U0 ICHYE MMOBIPHICTh BUHUKHEHHSI B OJIMH NMPEKPACHUH JIEHb «CBIIOMUX)
Mepex. Jleski BYEHI CTBEPIUKYIOThb, IO CBiIOMi HEHPOHHI MEpeXi pPeaTiCTHYHI 1 MOXKIHBI.
HelipoHHi Mepesxi MaloTh BeIMYE3HUIM NMOTEHIIal, 1 MU MOKEMO BUTSITH 3 HUX MaKCUMyM KOPHCTI,
CHIBIPALIIOIOYH 3 HEUITKOIO JIOTIKOI0, OOUMCICHHSIMH 1 IITYYHUM IHTEJIEKTOM.

Jliteparypa:

1. HITyyHuii 1HTENEKT: IO MOXYTh HEHPOHHI MEpEXl 1 K BOHU 3MIHATH Halle >KUTTSL
[EnextponHUit pecypc].

Pexxum moctymy: https: / www. youtube. com / watch? v = JDgnLns-Igo /

2. AIA: Po3po0ka mITy4HOTO IHTEIEKTY 0e3 HelpoHHIX Mepex. | EnekTpoHHuit pecypc].

Pexxum nmoctymy: https: // geektimes. ru / post / 249880 /
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IMPROVING THE EFFICIENCY OF URBAN TRANSPORT MANAGEMENT
THROUGH THE INTRODUCTION OF SMART PARKING
O.N.DOLININA, M. E. MANSUROVA, Z. EBAIGARAYEVA, S A BAYAZITOVA
(mansurova.madina @ gmail.com)
Al-Farabi Kazakh National University, Almaty, Kazakhstan

The rapid growth of the population and amount of cars made problems with transport in big
cities, including due to the lack of reliable information about parking spaces and the necessary
parking management. In this article, A solution to this problem is proposed by creating smart
parking spaces. The article provides a detailed overview of the existing technologies of hardware,
software and organizational support for smart parking. There are descriptions of different types of
parking lots in the article. The situation with entering of smart parking in the Republic of
Kazakhstan is considered separately. It is shown that despite the predominance of cloud
technologies in the implementation of the Internet of Things systems, foggy technologies are
currently being increasingly used, which involve data processing directly on end devices and
thereby reduce transfer time of data

According to statistics, about 450 thousand passenger cars are registered in Kazakhstan, which
is about one car per four residents. This figure is supplemented by cars of foreign citizens that are
not included in this statistics. Rapid population growth has led to an increase in transport problems
[1], including an increase in gas pollution in large cities.

The introduction of smart city technologies also requires improving the efficiency of urban
transport management, including solving the problem of managing parking spaces in the metropolis.
In the era of the Internet of Things (IoT) and smart city ecosystems, smart parking and related
innovative solutions are essential for the sustainable development of the cities of the future. The
problem of finding parking spaces today is an acute problem of any large city, because in turn it
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