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1. O6'eKTOM [OCIIIKEHHS € TIPOLIEC BCTAHOBJIEHHSI OYHOTO SI0JTyKa JIIOAVHY B [IEPBUHHY MO3ULLIO Mif, 1i€l0 BCbOTO
KOMILJIEKCY M'43iB. [IpeIMeToM JOCIiIpKEHHS € KOMIT'I0OTEPHA CUCTEMA NEPENOINEPALIFTHOIO IIJIaHyBaHHS
XipypriyHoi Kopexklii naToJsorii OKOPyx0BOro anapary JIOAUHU. MeTOAM NOCiIKEHHS ? BUKOHaHI JOCIiIKEHHS
0a3yI0TbCs Ha TI0JIOXKEHHSX i METOIaX CUCTEMHOIO aHasi3y, Teopii HEIPOHHUX MEPEX, METOHaX FreOMEeTPUYHUX
aQiHHUX IEPETBOPEHDb, METOJAX MATEMAaTUYHOTO MOJIEIOBAHHS | METOAAX AUCKPUMIHAaHTHOTO aHasi3y Ta
CTaTUCTUYHOI 06pOOKY AaHuX. MeTo po60oTH € PO3PO6Ka KOMII'IOTEPHOI CUCTEMH IepeloNepaLiiiHoro
IIJIaHYBaHHS XipypriyHoi KopeKuii OKOpyxoBoro anapary. [Jist OCArHEHHs [T0CTaBIeHOI METH Y poOOTi HEOOXinHO
BUDIIATY HACTYIIHI 3aBJaHHS: IIPOAHAJIi3yBaTH iCHYIOYi MOJI€JIi OKOPYXOBOTO anapary JIOJMHU Ta CIIOCOOHU ixX
no6y10BY; pO3pOoOUTH CIIOCOOM BU3HAUYEHHS KOOPIIMHAT aHATOMIUHMX YTBOPEHb Ha TIOBEPXHi MOJIeJli OYHOTO

1671yKa; po3poOUTH CII0COOM PO3PaXyHKy MOMEHTIB CUJI OKOPYXOBHUX M'S3iB Ha [TIOBEPXHi MOZIEJIi O4YHOTO SI6JIyKa;



pOo3po6UTH MaTEMATUYHI MOZei AJ1 peanisallii 3alIpOIIOHOBAHUX CIIOCOOiB; PO3POOUTU aITOPUTMU i TPOrPaMHUA
3acib muis peanizauii MaTeMaTnyHUX Mogesel. [IpakTiuiHa 3HauUMicTb po6oTu. OTprMaHi HayKOBi pe3yJsbTaTu
MaloTh IIPAaKTUYHE 3HAYEHHS, L0 MiATBEPAKYEThCS IAaTEHTAMU Ta aKTaMU BIIPOBA)KEHHS pe3yibTaTis. Po3pobyiena
KOMIT'IOTEPHA CUCTEMA [03BOJIsiE IPOTHO3YBATU PE3YJIbTAT ONepaliii Ha OKOPYXOBUX M'SI3aX, 1[0 MOXKe OyTU
BMKOPHCTAaHO B MEIVYHUX 3aKJIaJaX AJIs MigBUIIEHHS €(PEKTUBHOCTI XipypriYyHNUX BTPY4aHb Ha KOCOOKICTb.
Po3po6eHi OCHOBHI Me[IMKO-TEeXHIYHi BUMOTH Ta IPaKTU4Hi peKoMeHAallii AJ1s1 IpoeKkTyBaHHs. TpuBumipHa
KOMIT'IOTEPHA MOJI€JIb OKOPYXOBOI'O anapary [1a€ MOXJIMBICTb YSIBUTH IPUYMHU Ta MEXaHI3MU PO3BUTKY IIEBHUX
($hopM KOCOOKOCTi, MO>Ke 6yT BUKOPUCTAHA SIK HATJISIGHUIN TTOCIOHUK 17151 CTYAEHTIB i MOXKe 3aCTOCOBYBATUCH Y
JIIKyBaJIbHIN ITPaKTHULi 6€3 OAATKOBOI'O TPUBAJIOrO HaBYaHHS MeIUYHOTO repconainy. OnepskaHi pe3yibTaTi
3aCTOCOBYIOTBCH I1iJ] 4aC NPOBEIEHHS ONIEPATUBHUX BTPYYaHb B KpeMeHYYyLbKil IUTAYiA MiCbKil JliKapHi, Ipu
BMKOHAHHI J€P>KOI0/I)KETHOI TEMATUKU i B HaBYaJIbHOMY IpoLeci XapKiBCbKOrO HalliOHAJIbHOTO YHIBEPCUTETY
pazioenekTpoHiku. HaykoBa HOBU3HA OTPUMAHUX Pe3YJIbTaTiB: yleplie po3po6J€HO METO, BU3HAUE€HHS KOOPJUHAT
Ha IIOBEPXHi MOJieJli OYHOTO 16J1yKa, KU 32 PaXyHOK BU3HAUYEHHSI TeOMETPUYHUX BJIACTUBOCTEN OUHOTrO s16J1yKa
I03BOJIsIE TPOBOUTH KOMII'IOTEPHE IIJIaHyBaHHS XipypriuHUX BTPY4aHb; yIieplie po3po06IeHO METOJ, PO3PaxXyHKY
MOMEHTIB CUJI OKOPYXOBUX M'SI3iB Ha IIOBEPXHI MOZeJli OUHOrO 671yKa, 1110 3aCHOBAaHUI Ha BU3HAYEHHI
PEe3YJIbTYI0U0r0 MOMEHTY CUJI BCbOTO KOMILJIEKCY OYHUX M'SI3iB Ta O3BOJISIE BUBHAUYUTHU BiIXUJIEHHS OYHOTO S16JIyKa
BifI, IepBUHHOI I103M11ii; 3aIIPOIIOHOBAHO CIOCI6 CTBOPEHHS TPUBUMIPHOI MOJI€Jli OKOPYXOBOTO anapary, SKuil 3a
PaxyHOK BBEJIEHHSI TEOMETPUYHHUX BJIACTUBOCTEN OYHOTO $510J1yKa B O(PTATIbMOJIOTIUHY CPEPUYHY CUCTEMY
KOOPJMHAT, JO3BOJIS€ BPaXOBYBaTH iHAMBINyaJbHY aHATOMIYHY MIHJIMBICTb IIPU KOMIT'IOTEPHOMY I1JIaHYBaHHi
XipypriyHux BTpy4aHb. 3alIpOIIOHOBAHO BUKOPUCTOBYBATU B [I€PEONEPALiITHOMY XipypriYHOMY IJIaHYBaHHI
KOMIT'IOTEPHY CUCTEMY, SIKa MifBUIYe e(PEKTUBHICTb XipypridHOro BTpy4aHHs Ha 27%. KoMIl'loTepHa cucrema
3HAQYHO CKOPOYYE 4ac rnepebyBaHHs NallieHTa Iif, HAPKO30M 32 PaXYHOK IIBUIKOCTI Ta 3pyYHOCTI OTPUMAaHHS
HeoOXiIHUX po3paxyHKiB. HoBa KOMIT'IOTepHa cucTeMa IepelolepaLiiiHoro yIaHyBaHHs XipypriyHoi Kopekuii
KOCOOKOCTI JlJa€ MOXUJIUBICTb YSBUTU IIPUYMHYU Ta MEXaHI3MU PO3BUTKY IIEBHUX (POPM KOCOOKOCTI, @ TAKOXK
IIPOTHO3YBATU PE3YJIbTaTU XipypriYHMX BTPyYaHb HA OKOPYXOBUX M's13ax. KOpHCTYI0UMCh TaKOI0 KOMIT'IOTEPHOIO
CUCTEMOIO, OPTATIBMOJIOT-XIPypr 3MOXKe BUOPATH ONTUMAJIbHY TAaKTUKY XipypridyHOro JliKyBaHHS i JO3yBaHHS

OIlepaTUBHUX BTPY4aHb JjIs1 KOHKPETHOTO XBOPOTO.

2. The object of study is the setting for human eyeball in the initial position under the action of the entire complex
of muscles. The study examined a computer system preoperative planning of surgical correction of oculomotor
pathology staff person. Research Methods - The research is based on the provisions and methods of system
analysis, the theory of neural networks, methods of geometric affine transformations, Mathematical modeling and
methods of discriminant analysis and statistical data. The aim is to develop a computer system preoperative
planning of surgical correction of the oculomotor system. To achieve this goal in the following tasks: analyze
existing models of human oculomotor apparatus and methods of their construction; develop methods to
determine the coordinates of anatomical structures on the surface of the model of the eyeball; develop methods to
calculate the moments of forces the eye muscles to the surface of the model of the eyeball; develop a mathematical
model for the implementation of the proposed methods; develop algorithms and software for the implementation
of mathematical models. The practical significance of the work. These research results are of practical importance,
as evidenced by patents and acts implementing the results. The developed computer system allows to predict the
result of the operation on the eye muscles, which can be used in hospitals to improve surgery for strabismus. The
basic medical and technical requirements and practical guidance for the design. Three-dimensional computer
model of the oculomotor apparatus makes it possible to imagine the causes and mechanisms of certain forms of
strabismus, can be used as a visual aid for the students and can be used in medical practice without additional
extensive training medical personnel. The results obtained are used during surgery in Kremenchug City Children's
Hospital, the performance of the state budget and the subject in the classroom KNURE. Scientific novelty: the first
time a method for determining the coordinates of the surface model of the eyeball, which by definition of the
geometric properties of the eyeball allows the computer planning surgery; first developed a method for calculating
the moments of forces on the surface of the eye muscles of the eyeball model that is based on determining the



resultant torque of the whole complex of eye muscles and to determine the deviation of the eyeball from the
original position. A method for creating three-dimensional model of the oculomotor system, which is due to the
introduction of the geometric properties of the eyeball in ophthalmic spherical coordinate system takes into
account the individual anatomical variability in computer planning surgery. Proposed to use in the preoperative
surgical planning computer system that improves the efficiency of surgery by 27%. Computer system significantly
reduces the time being of the patient under general anesthesia due to the speed and convenience of obtaining the
necessary calculations. A new computer system for preoperative planning of surgical correction of strabismus
makes it possible to imagine the causes and mechanisms of certain forms of strabismus and predict the results of
surgery on the eye muscles. By using this computer system, ophthalmologist surgeon will choose the optimal
surgical treatment and dosage of interventions to individual patients.
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