Pedepar

HeMoxnmmBo ysiBUTH Cy4acHY HayKy 0€3 MIMPOKOTO 3aCTOCYBAaHHS
MaTeMaTHIHOTO MojenoBaHHsA. CyTHICTb IT1€1 METOI0JIOTIT MOJIsATaEe B 3aMiH1
BUX1HOTO 00'€KTa 1Oro 06pazom - MaTeMaTHYHOIO MOJIEIUTIO, 1 MOJANBIIOMY
BHUBUYEHHI MOJIENI 32 JOMOMOTOI0 Peali30BaHUX Ha KOMI'IOTEpax 004YMCIOBaIbHO-
JOT1YHUX anropuTMiB. el MeTos mi3HaHHS, KOHCTPYIOBAaHHSI, IPOCKTYBaHHS
NoeHY€E B co01 Oaratro mepesar sik Teopii, Tak 1 ekcnepumeHTy. PoboTta He 3 camum
00'eKTOM (SIBHIIIEM, IIPOLIECOM), & 3 HOTO MOJICILITIO JIa€ MOXKJIUBICTh 0€300J1ICHO,
BIJTHOCHO IIBHJIKO 1 0€3 ICTOTHUX BUTPAT JOCIIIKYBaTH HOTO BIACTUBOCTI 1
MOBENIHKY B OYJb-SIKUX CUTYaIlisIX. Y TOH )K€ 4ac 0OUMCIIOBaIbHI €KCIIGPUMEHTH 3
MOJIENIIMUA 00'€KTIB J03BOJISIIOTh, CIIMPAIOYUCH HA Cy4aCHI 0OYHCITIOBAIbHI
METO/I1M 1 TEXHIYHHI IHCTPYMEHTH 1H(POPMATHKH, AE€TAJIBHO 1 TTHOOKO BUBYATH
00'€eKTH B 1I0CTaTHI1/ MOBHOTI, SIKA € HEJAOCSYKHOIO YUCTO TEOPETUYHUM ITIIX0IAM.
Metoaom0ris MAaTEMAaTUYHOTO MOJICIIIOBAHHS IIIBUIKO PO3BUBAETHCA 1,
OXOILTIOIOYHU BCE HOBI cpepu - Bil pO3POOKH TEXHIYHUX CUCTEM 1 yIPaBIiHHS
HUMH JI0 aHaJI13y HAUCKIAQHIMUX (HI3UYHUX MPOIIECIB.

Meroto gaHoi qunaoMHOI poOOTH € po3poOKa MaTeMaTUIHOI MOJIEITI 10H-
CEJIEKTUBHOT'O MOJILOBOI'0 TPAH3UCTOPA, Ta HAJIAroKeHHs ii podotu. s
JIOCSITHEHHSI IaHHO1 3aJ1a4l 0yJ10 MOCTaBJIEHO TaKl 3aBJIAHHS:

- [IpoBectu BumiproBanust pH po3uuny 3a gonomororo ICIIT

- Po3pobutn matemarnuny mojens [CIIT

- Po3poOutu Ta HamaroauTu poOOTY MPOTrPaMMH ISl IOPIBHSIHHS
3MOJTyJIbOBAHHUX Ta €KCIIEPUMEHTATbLHUX JTAHHUX.

KiarouoBi cjioBa: MaTemMaTuyHa MOACIIb, 10H-CCJICKTUBHHH TTOJIEOBHM TPAaH3UCTOP.



Abstract

Nowadays its impossible to provide any thoughts about science without
mathematical modeling of the aim of the current research. The metodology of this
method is to replace the the original object of thwe research with its similitude -
the mathematical model, and further to study the model with the help of
computational-logical algorithms implemented on computers. This method of
cognition, and design combines many advantages of both theory and experiment.
Working with the model of the current object (phenomenon, process), but not with
the real one itself gives the possibility of painless, relatively fast and without
significant expenses to investigate its properties and behavior in different
situations. At the same time, computational experiments with object models,
according to the modern computing methods and technical tools of computer
science, allow to study in detail the objects in sufficient completeness, which is not
accessible to purely theoretical approaches. The methodology of mathematical
modeling is rapidly developing and covering all new spheres - from the
development of technical systems and management to the analysis of the most
complex physical processes.

The purpose of this thesis is to develop a mathematical model of an ion-
selective field-effect transistor, and to adjust its work. To accomplish this task, the
following tasks were set:

- Conduct measurement of the pH of the solvent using the ISFET

- Create a mathematical model of the ISFET

- Create and set up programs for comparison of simulated and experimental
data.
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