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The development of micro- and nanoelectromechanical systems (MEMS
and NEMS) has revolutionized various industries, including medicine, robotics,
and telecommunications. These systems integrate mechanical and electronic
components at the microscale and nanoscale to achieve high precision and
efficiency. MEMS are widely used in sensors, actuators, and microfluidic
devices, while NEMS are employed in quantum computing and ultra-sensitive
detection applications. This study examines advancements in MEMS and NEMS
technologies, focusing on their applications, fabrication methods, and future
prospects in modern engineering.

AKTyaJbHICTH npo0JjieMu: MIKpo- Ta HAaHOEJIEKTPOMEXaHIYHI CUCTEMH
(MEMS i NEMS) € iHHOBaIITHUMU TEXHOJIOTISIMH, IO MOEIHYIOTh €JIEKTPOHHI
Ta MEXaHIYHI KOMIIOHEHTH Ha MIKpO- 1 HAHOPIBHSIX. BOHM 3HAXOASTH HMIUPOKE
3aCTOCYBaHHS B 010MEIWYHIM TEXHIIll, TEIEKOMYHIKAIIAX, aBiarlii, IPOMHUCIIOBIN
aBTOMATH3allli Ta eHepreTulll. 3aBASKA MIHIATIOPHUM PO3MipaM Ta BHUCOKIHA TO-
yHocTi podot, MEMS 1 NEMS BinkpuBaroTh HOBI MOXJIMBOCTI Yy CTBOPEHHI
BUCOKOYYTJUBUX JAaTYMKIB, HAHOMAHIMYJISTOPIB 1 €HEProe(EeKTUBHUX MIKPOCH-
CTEM.

Merta podoru: JlochiKeHHs] CydaCHUX TE€XHOJIOT1M MIKPO- Ta HaHOEJEK-
TPOMEXaHIYHUX CUCTEM, aHAJII3 iXHIX BUPOOHMYMX METOIB Ta OL[IHKA MepCIeK-
TUB PO3BUTKY B PI3HUX raly3siX HAYKH 1 TEXHIKH.

Bukisaa ocaHoBHoro marepiany: MEMS-texnonorii BKIt0O9aroTh BUPOO-
HULTBO MIKPOJATYMKIB, MIKPOAKTyaTOpIB Ta MIKPOONTUYHHUX cUCcTeM. BoHU BU-
KOPUCTOBYIOTHCSI B ABTOMOOLIBHIA IPOMUCIOBOCTI (JaTYMKK THCKY Ta IPHUCKO-
pEeHHST), MOOUTBHUX MPUCTPOSIX (TIPOCKOMH Ta aKCEICPOMETPH) Ta B MEAMITMHI
(mikpockomiyHi 6ioceHcopH sl aHami3y KpoBi). OCHOBHI METOAM BUTOTOBJICH-
H1 MEMS Bxitouarots poromitorpadiro, TpaBlieHHS KPEMHIEBUX TUTACTHH 1 Te-
XHOJIOT110 HATTUJICHHS] TOHKUX TUTIBOK.

Texnomnorii NEMS 6a3yroTbcs Ha BUKOPUCTaHHI HAHOMATEPialiB, TAKUX K
BYyTJIElIeBl HAHOTPYOKU Ta rpadeH, ski 3a0e3MeuyloTh HaJIBUCOKY UYTJIMBICTD 1
MIBUAKOIt0. BOHM 3aCTOCOBYIOTBCS Y KBAaHTOBHX KOMIT IOTEPax, HAAUYTIUBUX
CEHCOpax 1 HAHOMAaHIMyJATOpax JJisi poOOTH 3 MOJEKYISIPHUMH CTPYKTYpaMHU.
BaxxnuBuM HanpsiMKOM € po3BUTOK eHeproedekTuBHUX NEMS, siki MOXyYTb BU-
KOPHCTOBYBATHCS B aBTOHOMHHUX CHCTEMaXx >KUBIICHHS.
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Pucynok 1 — MEMS-natunk npuckopeHHs st MOOUTBHUX MPUCTPOIB [1]

BucHoBku: Mikpo- Ta HAHOEJIEKTPOMEXAHIUHI CHCTEMH € MEPCIEKTUBHU-
MU TEXHOJIOTISIMH, 110 3a0€3MeUy0Th 3HAYHE MIJBUIICHHSA €()EKTUBHOCTI CY-
YaCHUX €JIEKTPOHHUX NpHUCTPOiB. [loganbimii po3BUTOK TEXHOJIOTII MaTepiaio-
3HaBCTBa Ta HaHo(aOpHKaIlli J03BOJUTH PO3MUPUTH MOxImBocTi MEMS i
NEMS, nokpartnyrouu iX TOYHICTb, HIBUIAKOAIIO Ta eHEproeeKTUBHICTh. [HTET-
pallis IUX CUCTEM y MEIUIIMHY, KOCMIYHI JOCIHIKEHHS Ta TPOMUCIOBI TEXHO-
JIOT1i BIIKPUBAE HOBI MEPCIIEKTUBY JJIs 1HKEHEpi1i MalOyTHHOTO.
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