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2. Mathematical and Computing Models in Quantum Informatics.

Pedepar:

1. Inceprariiina po60Ta IPUCBIYEHA PO3BSI3aHHIO AKTyaJIbHOI HAYKOBO-TIPUKJIAAHOI 3a1ayi — no6ymoBi
MaTeMaTU4HOI MOjieJli KBaHTOBOI 00YMCIII0BAIbHOI CUCTEMU (KBAHTOBOI'O aBTOMATa), Ha 6asi sIKoi po3po6sieHO
TEXHOJIOTiI0 KOMITIOTEPHOTO €KCIIEPUMEHTY, 10 IPU3HAYEHA [1J1 JOCiI)KEHHS KBaHTOBUX iHPOPMaLiltHMX
npoueciB. BUKOPUCTaHHS Liiel TeXHOJIOTI O3BOINIIO IEPEBIPUTU HA MOJEJISIX PSifi BIACTUBOCTEN 1 e(PeKTIB,
XapaKTepHUX [1J11 KBaHTOBUX iHpopMalliiiHuX npotiecis. Y poboTi po3riisHyTa TPbOXKPOKOBA MOJeJIb KBAHTOBOI
orepaliii Ta BCTaHOBJIEHO, 1[0 BOHA [03BOJIsIE YHi(iKOBAaHO ONKCYBATH SIK YHITapHI NepeTBOPEHHS KBAHTOBOI
CHCTEMH, TaK i Heo60poTHi. Ha 6a3i Liei maTeMaTU4YHOI MOZEJIi CTBOPEHA MOZEJIb KBAHTOBOTO aBTOMATY SIK CUCTEMU
B32€MO/IiI0YMX KBAHTOBUX oOrlepaliii. MaTemaTtrnyHi Mozesti, o po3rysiHyTi B pOOOTi, TOKJIaZleHi B OCHOBY PO3POOKU
KapKacy CUCTEMHU iMiTallilHOrO MOJIEJIIOBAHHS KBAHTOBUX aBTOMATIB.

2. Thesis is devoted to actual scientific and applied tasks - building a mathematical model of quantum computing
system (quantum machine), based on which the technology of computer experiment designed to study quantum
information processes. This technology models to test a number of properties and effects that are typical for



quantum information processes. In this work the three step model of quantum operations and set-tem is that it
allows to describe a unified quantum-unitary transformation of oral and irreversible. Based on this mathematical
model created a model of quantum automaton as a system of interacting quantum operations. The theoretical
results allowed us to develop methods of synthesis and verification of quantum operations in terms of
characteristic operator-quantum world cinema channel.
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