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Pedepar:

1. Y pesysnbpTaTi BUKOHAHHS IUCEPTALiIIHOrO JOCIiIKEHHS BUpillleHe akTyaJlbHe HayKOBe 3aBaHHS 3 PO3POOJIEHHS
MoJeJsel Ta MeTO/IB IJ1s1 i BUILEHHS e(eKTUBHOCTI (OPMYBaHHS HABUYOK ONIE€PATOPiB AUHAMIYHUX CKIALHUX
00’e€KTiB B CUCTEMIi YIIPaBJIiHHS NOBITPSIHUM PyXoM. Y Ipolieci BUKOHAHHSI JucepTaliiiHoi po60oTy OTpUMaHi Taki
OCHOBHI pe3ysbTatu: 1L.IIpoBeieHnii aHai3 CyyaCHOTO CTaHy Ta HANPSMKIB PO3BUTKY METOZiB IIOOYL0BU Cy4aCHUX
OCBITHix cucTteM. Pe3ysibTaTu NpoBeIeHOro aHajli3y CBif4aTh, o0 IpodeciliiHe HaBYaHHS IUCIETYEPiB YIIPaBJIiHHS
MOBITPSIHMM PYXOM Y KOHTEKCTi (pOpMyBaHHS HaBUYOK, 30KpeMa 1010 Aill 3 BUPilI€eHHs IOTEHLiMHO-KOHQIIIKTHUX
CUTYyaLil, [PYHTYETbCA Ha TAKUX 3arajlbHUX Pi3HOBUAX XapaKTePy HaB4YaJIbHOI HisJIbHOCTI, 110 TTIOBMHHO

3aKpinuTUCs IpU peasisalii TpeHakepHoi MiAroTOBKYU Ta GOPMyBaHHSI CEHCOMOTOPHUX HAaBUYOK. BusiBiieHO



0COO6JIMBOCTI aBTOMATHU3AalLlii Ipolecy (OpMyBaHHS CEHCOMOTOPHUX HaBUYOK B ONEPATOPIB i3 3aCTOCYBaHHIM
KOMIT'IOTEPHUX TPEHAKEPIB, i, 30KpemMa, B3aeMo3ayiexkHi QyHKIIii, peasidoBaHi B CydaCHUX KOMIT'IOTEPHUX
TpeHakepax: iMiTallisl 06'eKTiB peasbHOrO CBiTy, iIHTEpaKTUBHA B3a€MOJisl 3 HABYaEMUM, KOHTPOJIb Iill Ta
pe3ysbTaTiB. PO3IJISIHYTO iCHYIOUI MOJIeJli Ta METOY YIIPaBJIiHHS (POPMYBAHHSIM CEHCOMOTOPHUX HABUYOK I1pU
HaBYaHHi onepaTopiB Ha KOMIT'IOTEPHUX TpeHakepax. JloBesieHo, 1o iCHye HeoOXiHICTh Y CTBOPEHH] 3aC06iB
HaBYaHHS Ha OCHOBI KOMIT'IOTEPHUX TPEHAXKEPIB, 1O O3BOJISIIOTE iHTErPYBaTH 3a NOIIOMOIOI0 €4UHOI
aBTOMAaTM30BaHOi HaBYaIbHOI cuctemu (AHC) npouecu ynpapiliHHS OCBOEHHSIM NPOQeCiiHNX 3HaHb i HABUYOK.
Po3po6seHi B nannit yac AHC BUCTYNalOTh TOJIOBHUM YMHOM $IK 32CO0M YIIPABJIiHHS (POPMYBaHHSIM NPOPECINHAX
3HaHb, a HE CEHCOMOTOPHUX HaBUYOK. 2.Y nucepTalii HaBefeHe TeOpeTUYHe y3arajbHEeHHs Ta HOBE PO3Bs13aHHS
HAyKOBOT'O 3aBJIaHHS, SIKE I10JIsIrae y po3po0JIeHHI MO/iesIel Ta METOiB 115 MiABUILEHHS €(DEKTUBHOCTI
($hopMyBaHHSI HABUYOK ONEPATOPiB JUHAMIUYHUX CKJIQIHUX 00’€KTiB B CUCTE€Mi YIIPABJIiHHS MOBITPSIHUM PyXoMm. Y
paMKax I0CTaBJIE€HOTO 3aBJJaHHS BUPIlll€Hi YaCTKOBI 3aBfaHHs. 3.Hail6inbll BaXXJIMBUMUA HAYKOBUMU pe3yJbTaTaMH,
SIKi OTPMMaHO B POOOTI, € TaKi: yJOCKOHaJIEHO MO/IeJIb aBTOMaTHU30BaHOrO (POPMYBaHHS HABUYOK OIlepaTopiB
IVHAMIYHUX CKJIQJHUX CUCTEM YIIPABJIiHHA IIOBITPSIHMM PYXOM, gKa Ha BiMiHY Bif] BiIOMUX JOIIOBHEHA MHOKNHOIO
IMHAMIYHUX NTapaMeTpiB, 1110 JO3BOJISIIOTh OLIHUTHU ITpolieC (POPMyBaHHS HaBUYOK IIPU iTEpaTUBHOMY HaBYaHHI Ta
HiABUILMTY ONKUCOBI MOXJIMBOCTI IIPOLIECY TPEHAXKEPHOI MiArOTOBKY J71s1 BUPOOJIEHHS YIIPaBJIsSIOYNX BILJIMBIB;
yIOCKOHaJIEHO MeToJ, GOPMYBaHHS TPAeKTOpii 3MiHM iHTErpajbHOrO MOKA3HUKA SIKOCTi BAKOHAHHS TUIIOBUX
onepaljiil Ha TpeHaxkepax, o Ha BiIMiHY Bif] iCHyIOUMX 6iJIbIll [IOBHO ONMCYE IIPOLIEC iTEpaTUBHOTO HAaBYaHHS Ta
OTPUMAaHHS 3QJIEKHOCTI IBUAKOCTI (POPMyBaHHS TUIIOBUX HABUYOK HA TPEHAKEPax Bifl KiJIbKOCTi BUKOHAHUX BIIPAB,
BM3HAYae€ 3aIJIaHOBAHY TPAEKTOPI0 3MiHU IHTErPaJIbHOTO MMOKa3HMKA SIKOCTI Ta IO3BOJISIE BU3HAYNUTU 3aBEPIIEHICTD
npouecy GOpMyBaHHSI HaBUYKU B LiJIoMy 260 OKpeMOMY €Talli (pOpMyBaHHS, 1110 4O3BOJISIE MiABULIUTH
ONIEPATUBHICTb MPUIHSATTS PillleHHS ONlepaTopoM Ha 6-9%; OTpuMaB MOJanbIINX PO3BUTOK METO], IIJIaHyBaHHS
[iATOTOBKY OIE€paTOPiB JUHAMIYHUX CKIIAIHUX O0'€KTIB B CUCTEMI yIIpaBiliHHS [IOBITPSIHUM PYXOM, 110 Ha BiMiHY
Bifl iCHyIOUMX I'PYHTY€TbCS Ha (ppakTanbHUX rpadax GopMyBaHHS HaBUUOK, [100YI0Bi lepeBa BUBEJEHHS Ta
aJalTUBHOTO OLiHIOBAHHS HABUYOK Y TPEHAXKEPHIN CUCTEMI, 110 JO3BOJISE MiJBUMIUTYA €(PEKTUBHICTb (POPMYBAHHS
HABMYOK OIEPaATOPiB yIPaBJIiHHS OBITPSIHUM PYXOM, L0 103BOJISIE MigBUIIMTH 6€3[I0MUJIKOBICTb pO6OTU
oneparopa Ha 7-13%. 4.IIpakTu4He 3Ha4€HHSI OTPMMAaHUX PE3YyJIbTATIB MOJIATa€ y JOBEIEHHI TEOPETUYHUX METOLIB
10 ix mpakTHU4HOI peanizauii. OTprMaHi B poOOTi pe3yJIbTaTH [03BOJISIIOTh YIOCKOHAIUTH CUCTEMY MiiTOTOBKU
OIepaTopiB CKIAAHUX JUHAMIYHUX €praTUdHUX CUCTEM yIIPaBJIiHHS [TOBITPSHUM PYyXOM y poleci GopMyBaHHS iX
HABMYOK Ta pea’iizaLii mporecis iTepaTuBHOTO HaBYaHHS. Peanizanis metony ¢opMyBaHHS TpaeKTOpii 3MiHK
iHTerpasibHOro oKa3HUKa SIKOCTi BUKOHAHHS TUIIOBUX Ollepalliil Ha TpeHaXXepax [103BoJiste chopMyBaTu
inguBinyanbHY TPAEKTOPilO HaBYaHHS, BUBHAYMTH 3aBEPLIEHICTb NpoLecy (POPMYBaHHS HaBUUKY Ta MiJBULIUTU
OIEPATUBHICTDL NIPUIHATTS pillleHb ONIEPATOPOM Ha 6-9%. Peanisallisg MeToAy IJIaHyBaHHS IiITOTOBKU OIEPATOPIB
IVHaMiYHUX CKJIATHUX 00'€KTIB B CUCTEMI yIIpPaBIliHHSI [TOBITPSIHUM PYXOM [,03BOJIWJIA MiABUILATH O€3[IOMUIIKOBICTh
poboTu oneparopa Ha 7-13%. 5.3HaueHHs PO3B’s13aHoi y AucepTauii 3a1ayi 17151 HayKy Ta NPaKTUKU [10JIrae B
MOJAJIbIIOMY PO3BUTKY TEOPETUYHUX Ta MPUKIIATHUX OCHOB NOOYI0BY OPraHi3aliiHoi CCTEeMHU MiATOTOBKHU
OIEepaTopiB CKIAAHUX JUHAMIYHUX €PraTUYHUX CUCTEM YIIPABJIiHHSA [OBITPSHUM PYXOM Ha OCHOBI Cy4aCHHUX

TE€XHOJIOTI IiATOTOBKHU.

2. As aresult of research the essential scientific task on models and methods development for efficiency
improvement of skills formation for the operators of dynamic complex objects in air traffic control system was
solved. In the process of thesis work effectuation the following results were received: 1.The analysis of the current
state and development line of modern educational systems formation methods was held. The results of the
conducted analysis show that the professional training of air traffic controllers in the context of skills formation, in
particular, for the actions of potentially conflict situations solution, is based on such general variations of scientific
activities character that should be fixed during the realization of simulator training and sensorimotor skills. The
peculiarities of the operators’ sensorimotor skills formation process automation was brought to light, and
particularly the interdependent functions, realized in the modern virtual simulators: real-world objects simulation,
interactive communication with trainee, check of the actions and results. The existing models and methods of



sensorimotor skills formation management are considered during the operators’ training with the help of virtual
simulators. It is proved that there is the necessity in the development of training aids on the basis of the virtual
simulators, which give the opportunity to integrate the processes of the professional knowledge and skills
deepening management with the help of single automated training system (ATS). ATSs developed in the given time
are mainly the aids of management of professional skills formation but not of the sensorimotor skills. 2.A
theoretical general conclusion and a new solution of the scientific problem are given in the thesis, which involve
the development of models and methods for efficiency improvement of the operators’ of dynamic complex objects
skills formation in the system of air traffic control. Within the framework of the assigned problem there were
solved the partial tasks. 3.The most important scientific results, received in the work, are the following: the model
of skills automated formation of the operators of dynamic complex systems of the air traffic control was improved,
which in contrast to the already known is amended by the variety of dynamic parameters, which help to evaluate
the skills formation process during the interactive training and increase the descriptive options of simulator
training process for control effects performance; the method of the simulator typical operations performance
quality integrated index change trajectory formation was improved, and in contrast to the existing methods this
one describes the process of the interactive training and getting the simulator typical skills formation speed to the
amount of the performed tasks dependence more completely, it determines the planned trajectory of the quality
integral index change and enables to define the completeness of the whole skill formation process or during the
separate formation phase; further development of method of training planning of the dynamic complex objects
operators in the air traffic control system was received, that unlike the existing ones is based on the skills
formation fractal graphs, tree derivation of development and adaptive estimation of skills in simulator system,
which helps to increase the skills formation efficiency of the air traffic control operators. 4.Practical importance of
the received results lies in bringing of the theoretical methods to their practical realization. The results, received
in the work, give the opportunity to improve the training system for the operators of the complex dynamic ergatic
systems of air traffic control in the process of their skills formation and interactive training processes realization.
The realization of methods of the simulator typical operations performance quality integrated index change
trajectory formation gives the opportunity to form an individual trajectory of the training, to determine the
process of a skill formation completion and to increase a decision-making efficiency of the operator per 6-9%. The
realization of the method of the dynamic complex objects operators training planning in the air traffic control
system helped to increase the accuracy of operator work per 7-13%. 5.Scientific and practical meaning of the
problem, solved in the thesis, lies in the further development of theoretical and applicative frameworks of the
organizational system of complex dynamic ergatic air traffic control systems operators training on the basis of the
modern training technologies.
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