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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTuyHHUX PyOpHK: 59.31.31

Tema guceprauii:
1. IligBUIEHHS TOYHOCTI [MO3ULIF0BAHHS MIKPOMAaHIMJISLiHHNX I1'€30€JIEKTPUYHUX CUCTEM

2. Increase the positioning accuracy of piezoelectric micromanipulation systems

Pedepar:

1. BupimeHa 3aa4a MifgBUALIEHHS TOYHOCTI IIEPEMIIIEHD I1'€30€JIEKTPUYHMX MIKPOMAHIMYJIALiMHAX CUCTEM LIJIAXOM
CTBOPEHHS METOAMK BUMIPIOBAHHS Ta PEECTpPALlii JiHINHUX | KyTOBUX MIKpOIlepeMIllleHb BUKOHABYMX €JIEMEHTIB
CHCTeM, 1110 6a3yI0ThCsl HA BUKOPUCTaHHI METO[IiB BileoBUMipIoBaHb. PO3po6sieHO IMHaMIYHY MOZEJIb
I1'€30€JIEKTPUYHUX HAIIPSIMHUX, SIKa BPaXOBYe€ iX KOHCTPYKTUBHI OCOOJIMBOCTI Ta [JO3BOJIsSIE BU3HAUUTY JIiHiNHI
nepemilleHHs B HaHoAiana3oHi. CTBOPEHO MaTEMAaTUYHY MOJEJb PEAJILHOTO IIEPEMIIEHHSI POOOYOTO iIHCTPYMEHTY
TPUOCBHOBUX MIKDOMAaHINyJIALITHUX CUCTEM, 3 BpDAaXyBaHHSIM IIE€PEXPECHUX 3B'SI13KiB Ta KOHCTPYKTUBHUX
0COOJIMBOCTEN TaKMX CUCTEM. 3aIIPOIIOHOBAHO HOBi METOM Ta PO3PO0JIEHO YCTAHOBKY JJ1s1 BUMIDIOBAHHS JIiHIMHUX
Ta KyTOBUX IIEPEMIILEHD I1'€30€JIEKTPUYHMX HATIPSIMHUX MIKpOMaHINyJIALIHUX CUCTEM, SIKi MigBUALIYIOTh TOYHICTD
BUMIPIOBaHHS Ta PO3IMMPIOIOTh QYHKLIOHAIbHI MOKJIMBOCTI 32 PaXyHOK IIPOBEJI€HHS O6€31IePEPBHUX BUMipIOBaHb Ta

Hakomnn4eHHs BimeoiHdopmariii. Ha 0CHOBi TeOpETUYHUX Ta €KCIIEPUMEHTATbHUX JOCIiIKEHb PO3POOIEHO



KOMITEHCALiiHy MOZ,eJIb IOXUOOK ITO3UL{I0BaHHS, SIKa 103BOJISE MiTBUIIUTY TOUHICTh Ta 3HUBUTU [TOXUOKY

[IO3MLIiI0BaHHS POO0YMX iHCTPYMEHTIB MiKPOMAaHIMJISIiIHUX I1'€30€/IeKTPUYHUX CUCTEM B 1,5-2 pasu.

2. The dissertation is devoted the decision of a problem of increase of measurement accuracy of moving
parameters of piezoelectric micromanipulation systems for cellular technologies by creation of measuring and
registration techniques of linear and angular micromoving of executive elements of such systems which are based
on use of methods and means of videomeasurements with the further videoinformation treatment. The dynamic
model of the piezoelectric directing which considers their design features is developed and allows to define linear
moving to a nanorange. The mathematical model of working instrument real moving of the threeaxes
micromanipulation systems, taking into account cross communications and design features of such systems is
created. New methods are created and measuring stand for measurement of linear and angular moving of
piezoelectric directing micromanipulation systems are made and allows to raise accuracy of measurement and to
expand functionality due to the carrying out of continuous measurements and accumulation of a videoinformation.
On the basis of theoretical and experimental researches the compensative model of positioning errors is
developed. It allows to reduce the possible error of positioning all working range from 10 microns to 1,5 microns.
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