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ETAIIA PO3POBKU KIBEP®OIBUYHUX CUCTEM
Jawmyk T.T.,

K. ¢p.-m. H., cm. suxnaoay Kagheopu inghopmayiniHux mexnoao2iii ma Mooen06aAnH;

Pignencoxuil depoicagnuii 2ymanimapruil yHigepcumem

AHoTauis. IlpencraBneHo nmepcrnekTHUBH PO3BUTKY KOMIT IOTepHOI 1H)keHepii. HaBeneHi OCHOBHI
eTany no0yI0BHU KiOep(i3HIHUX CHCTEM.
Kuro4oBi cjoBa: koMm’'loTepHa iHXKEHepisl, eJIeKTPOHHO-00UHCITIOBalIbHA MalllnHa, KibepgiznyHa

CHUCTCMA.

Liashuk T. Stages of development of cyberphysical systems.
Abstract. Prospects for the development of computer engineering are presented. The main stages of
construction of cyber-physical systems are given.

Keywords: computer engineering, electronic computing machine, cyberphysical system.

Cyuacna kommn 'torepHa imkeHepis (KI) nepedyBae Ha 30pi cBoro mporitanus. [Ipote e He
O3Hauae, 1110 BOHa Ha0yJa cBOTro MiKy. BoHa 3HaX0uThCs Ha eTami CTPIMKOTO PO3BUTKY. 3apOIUBCS
TaKui HaMpSAMOK 1e B 50-X pokax MHUHYJIOT'O CTOJITTS ITiJl Ha3BO KibepHeTnka. Came 3apa3, Taki
MOHSTTA SIK KIOEpHETHKa Ta KOMIT IOT€pHA 1HXKEHEPIsl MPAKTUYHO OTOTOKHIOIOTh, aJKe 3PO3YMLIO0,
IO YOPAaBIIHHA «YUMOCBHY» Tependadae iHCTPYMEHT y BHIVIAL €JIEKTPOHHO-O0UHCIIOBAIBHOL
mammHd  (EOM). Tlpu npomy, EOM MoOXyTh peani3oByBaTHCS pI3HUMH CIIOCOOAaMU:
CynepKoMI roTepH, MelHppeliMu, HacTUIbHI niepcoHanbHi kKoMt 1oTepu (I1K), mobineai 1K, miHi
IIK Tomro. Koskna 13 Bume onucannx EOM nepenbavyae BUKOPUCTAHHS THX UM IHIIUX TEXHOJIOTIH,
MOYMHAIOYM BiJ 1X peamizamii 3aco0amMM IEHTPAJBHHUX IMPOIECOPIB Ta 3aKiHUYIOUM BOYIOBAaHMMHU
cucreMamMu Ha 0a3i MikpokoHTposiepiB (MK) i mporpamoBaHuX JIOTIYHMX IHTETPaJbHUX CXEM
(ITIC). KoHa 13 TakuxX TEXHOJIOTiM BUKOPUCTOBYEThCS B Tik um iHmN ramysi Kl, cepen sxux
IHTEpPHET peve, TYIHUH 1HTEJIEKT, pOOOTOTEXHIKa Ta iHIIi. B 3aransHOMY, MonepeHp0 nepestiueHi
rajy3i MokHa 00’eqHaTH B Tak 3BaHi kibep¢izuuHi cucremu (KOC). Ilpu npoMy, crekTp Takux
miArany3ei MocTiiHO PO3MIMPIOETHCS, a CaM TPaIi€HT PO3BUTKY KiOEPHETUKU MOCTIHHO 3BYKYETHCS.
Jlo TakuxX HOBOBBEJEHb MOXKHA BIJHECTHM HANpHUKIAJ CIelialdi30BaHy pOOOTOTEXHIKY —
HaHOPOOOTOTEXHIKY, sIKa B TIOE€THAHHI 3 PI3HOMAaHITHUMHU O10TEXHOJIOTISIMH TIPOEKTY€E PI3HOMAaHITHI
Olouinu, MEAMYHI HAHOPOOOTU Ta 1HII HE MEHII BaXXIIMBI 3aCTOCYHKH, SIKI HE JIUIIE CIPOIIYIOTh
KUTTS, @ 1 B MAOyTHbOMY JTO3BOJISATH SIKICHO 3MIHUTH CUCTEMY MEAUIIMHHU 1 SIK HACIIIOK, 3[I0POB’ S

JIFOJVHMU.
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[Ipore cinix 3ayBaxkuTH, 1mo mpouec po3pooku KOC e mporecom 10cuTh Taku ckiaagHuM. [1o-
nepie, HeoO0Xi/{Ha NeBHA MiKpo0asa y BUIJISIl PO3YMHHMX PUCTPOIB, K1 3/1IHCHIOBATUMYTh BJIaCHE
YOpaBIiHHA TaKUMH CHCTEMaMH. 3pO3yMilIo, IO Taki JeTani HeoOXiJHO MiHIMI30BYBaTH II0
po3mipax, — 3akoH Mypa 11e HixTo He BiaMiHsB. [lo-npyre, HEOOXiAHO TaKOXK Ie W CIPOEKTYBATH
TaKy CHUCTEM Y BUIVIAJI NIEBHOI €KOCUCTEMH, Y BUIJIA/I €JIEKTPOHHO-MEXaHIYHOT 00B’3KH HaBKOJIO
KEepyI0Uoro nporecopa. TyT TakoX € mpodiieMa, sika ToJIsITaE B TOMY, 10 TaKi CUCTEMH IICIIs IXHBOTO
NPOEKTYBaHH:, HEOOXiTHO OOOB’S3KOBO HE JIMIIEC 3MOEIIOBATH, a W BHIPOOYBAaTH B PEaJbHUX
yMOBax, a/)K€ BCl MU HEOJHOPA30BO OauMiIM Kpax 3allycKy KOCMIYHMX JITAJbHMX anaparis, sKi
HOIEPEIHBO NPOMIILIN eTall MOJISIIFOBAHHS.

3Bakaloud Ha BHILE CKas3aHe, cepell OCHOBHMX eTamiB po3poOku KDOC moxHa BUALTUTH
HACTYIIHI:

®  NOCMAHOBKA 3a60aHHs, sIKE TOBUHHO BUKOHYBaTHCI KDC;

®  CMBOpeHHs MaKemy npoekmy y BHUITIAII MYJSDKY, IO JI03BOJISIE HA TIOYaTKOBOMY eTari
BizyanizyBatu KOC Ta 0OCHOBHI IPUHIUIH ii pOOOTH;

®  BuUbIp Kepyy020 Npucmpoio, Mo yupapIsITUME €KOCUCTEMOIO IIPOEKTY;

e  gubip anapamuoi ckiaoogoi KOC, y BUTISAAI pI3HOMAHITHUX JATYUKIB, pajlioeTaiei,
MEXaHIYHUX MPUCTPOIB Ta IHIIMX €JIEMEHTIB;

®  NpoeKmy8aHHs eleKmpuunoi cxemu, Ha 0a3l TONEpeaHIX JBOX MYHKTIB, sKa
3abe3neuyBaTuMe QYHKLUIOHYBaHHS KHUTTeAISITBHOCTI KDC;

® Mmoldenioganus po3pobrenoi  enexkmpuunoi cxemu 3acobamu EOM, 1mo 103BOIUTH
cuporHo3yBatu po6oty KOC B THX uu iHIINX yMOBax ii po6oTH;

®  KOpexyis eleKmpuyHoi cxemu, SIKIO BOHA MOTpiOHA. Takuil MiAMYHKT, MOXKE BUPIIIATH
npobaemMu, abo K Taku MOAM(IKYBaTH poOOTY, MOKH 110 BipTyanbHOi KOC;

o gueomosnenus npomomuny KOC, mo nepeadayae arnapaTHy peanizallito CXeMH KepyBaHHS
K®C Ta 1i 30BHINTHIX MOIYTIB;

®  BUNPOOYBAHHA NPOMOMUNY 6 PealbHUX yMoeax, Ha TpeaMeT Horo (QyHKIiOHaIBHOT
MPUIATHOCTI. SIKIO BUSBIEHI HENONIKA YW TOJIOMKH — IOBEPTAIOTHCS A0 OIHOrO 13 BHIIE
nepetiueHnX MyHKTIiB, yCYBalOUH TakKi HETOIKH;

o 3anyck y eupoonuymeo KPC, sike Moxe nependayaTH K M0-OJAMHOYHE TaK 1 MacoBe, B
3QJIC)KHOCTI BIiJI TIEPIIIOTO MyHKTY.

Takum unHOM, po3pobka KDPC € mocuth Taku CKIAIHUM 1 TpoMizakuMm mporecom. [Ipote,
KIHIEBUI pe3yJIbTaT € TOJIOBHOIO CKJIQJOBOIO BCHOTO TPOIECY, aJKe camMe BiH JO3BOJISIE BUKOHATH

ILJT1, IOCTaBJICHI 32 OCHOBY po3po0ku KDC.
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