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1. O6'eKT mOCHiIKEHHS: OHTOT€HEe3 IIOTIEPEeKOBOro BiAliy XxpeOTOBOro CTOBIA JIOAVHMU. [IpeiMeT nocCiKeHHs:
norepekosi xpe6iii, IMP-Tomorpamu. MeTa mocCifi>keHHsI: BCTAHOBJIEHHS MeX BiKOBUX OCOOJIMBOCTEM, CTaTEBOi Ta
inguBinyanbHOI MiHIMBOCTI IONIEPEKOBOTrO BiALiny xpebTa JoguHU MeToau NOCiI>)KEHHS: OCTEOMETPUYHUN ~ JJ1s1
TOCJIiIPKEHHS TEMIIB POCTY i POPMOYTBOPEHHS MONEPEKOBUX XPEOLiB; MOPPOMETPUYHUI - [1JIS1 LOCTIIKEHHS
MOINepeKoBUX XpebIliB, MixkxpebieBux quckiB Ha SIMP-ToMorpamMax; ricToMophbOMETPUYHUIA - [1J1S1 TOCITiIKEHHS
TpabeKyJIsIpHOI CTPYKTYpU Pi3HOMaHITHUX 30H TiJl XpeOliiB; METOM, PEHTT€HOCTPYKTYPHOIO aHali3y - AJ1st
IOCJIIPKEHHS YIbTPACTPYKTYPY MiHEPAJIbHOTO KOMIIOHEHTY KiCTKU i KiJIbKICHOI OLIiHKY €TalliB MiHepasli3arii;
6ioximiuHnii (Barosuii, GOTOKOJIOPUMETPIsl, aTOMHO-a6COPO1IifiHA CIEKTPOdOTOMETPIs) ~ AJIs1 OLiHKU
MiHEepaJIbHOTO, MaKpO- i MIKpO€JIEeMEHTHOTO CKJIaly KiCTKY; 6ioMeXaHiuYHMI - 17151 BUBHAYEHHSI IOKA3HUKIB MilJHOCT]
XpeOL1iB; METO], TPUBUMIPHOTO TBEPOTIIbHOTO KOMITIOTEPHOTO MOJIE€/IIOBAHHS ~ [J151 CTBOPEHHS aJleKBaTHUX
MoOJeJsieil MonepeKoBoro Bianiny xpedTa, MeTo, KiHI[eBUX €JIEMEeHTIB ~ IJjIs1 MAaTeMaTUYHOTrO aHajli3y OTpUMaHux 3-D

MOJI€JIEN B YMOBaX CTaTUYHOTO CTUCKY; CTATUCTUYHUI METOJ, - IJIs aHaJli3y 1 iHTeprpeTalii OTpUMaHUX JaHUX.



TeopuTuuHe i TpaKTUYHE 3HAYEHHSI OTPUMAHUX Pe3yJIbTaTiB. Pe3ybTaTi JOCIIPKEHHS BilOMBAIOTD Aiara3oH
CTaTeBOi Ta iHAMBiNyaNIbHOI MiHIUBICTI IOIIEPEKOBOTO Bifiny XpedTa JIIOINHY, a TAKOX 3aKOHOMIPHOCTI eTariB
1oro oHToreHe3dy. OTprMaHi HOBI JJaHi, SIKi JOTIOBHIOKOTH i pO3IIMPIOIOTh iCHYIOUI YSBJIEHHS IIPO BiKOBi 3MiHU
TPabeKyJISIPHOI CTPYKTYPU Pi3HUX 30H Tijl IONEPEKOBUX XPEOLiB, iX MiHEpAZIbHOTrO 1 XiMIYHOTO CKJIay, MilJHOCTHHUX
BJIACTMBOCTEN Ta YIbTPACTPYKTYPU MiHEPATIBHOIO KOMIIOHEHTY. [IpoBeieHe KOMIIBIOTEPHE TPUBHUMIipHE
MO/IEJIIOBAaHHSI aHATOMIYHMX YTBOPEHB ITONIEPEKOBOTO Biflllilly XpeOTOBOTO CTOBIIA JO3BOJIMIIO PO3PaxyBaTh
PO3II0ZiN HANPYT Ta CTyIiHb Jedopmalii pi3BHOMaHITHUX eJIeMEHTIB XpeOTOBMX CETMEHTIB B Pi3Hi nepiogu
OHTOT€He3Y, BUBHAYMTU MeXi Ta Hail6i/IbllIb HECTIPUSTIIMBI MiCLsl MEXaHIYHUX HaBaHTaKeHb. OTpUMaHi pe3ysbTaTi
IOTIOBHWJIM YSIBJIEHHS [IPO CTPYKTYPY i QYHKIIiIO [10NIepeKoBUX XPeOLiB, poJli MDKxpebLeBUX IUCKIB i 3B'S30K. Lli
IaHi 103BOJIAIOTh PO3paxyBaTy JOCTYIH IIPU PsJli OllepaTUBHUX YTPyYaHb Ha II0IIEPEKOBOMY Binlisi Xxpe6ToBOro
CTOBIIA, JATU MOP(QOJIOriYHE OOTPYHTYBAHHS BUKOPUCTAHHIO CIeLiaIbHUX (Pi3MYHUX BIIPAB, BUBHAYMUTH aHATOMIYHI
MeKi eproHOMUYECKUX BUMOT 17151 CUZiHb TPQHCIIOPTHHUX 3aCc06iB. OTpMMaHi JJaHi BUKOPUCTOBYIOTbCS IPY HaBYaHHi
CTYJI€HTiB MEeJJMYHUX YHIBEPCUTETIB HA MOPQOJIOriyHMX Kadeapax Ta y IPaKTHU4Hiil pobOTi opTomneniB-
TPaBMaTOJIOTIB, XipypriB, HEOHATOJIOTOB, OHKOJIOTIB, T€POHTOJIOTIB IIPY JIIKyBaHHI MAL€HTIB, 0 CTPAXAAIOTh
pisHOMaHiITHUMU (HOPMaMU 3aXBOPIOBaHb [IOIIEPEKOBOTO Bifiny xpedTa. CTBOpeHa KOMIT'IOTEPHA MOPPOMETpUYHA
nporpama "MORPHOLOG" BUKOPHUCTOBY€ETHCS IIPU aHATOMIYHUX JOCJIIIP)KEHHSIX B MOPQOJIOriYHUX J1abopaTopisix
PALy MEIMYHYX YHIBEPCITETIB IIPU JOCIiIKEHHSX 6i0JI0rYHMX MaKpo- Ta Mikpoob'exTiB. HaykoBa HOBU3HA
OZeprKaHMX PE3yJbTaTiB. Y HALIOMY IOCJIIKEHH] 3aCTOCOBAHUI ITPUHLMIIOBO HOBU KOMIUJIEKCHUN IIIXiT 0
BUBYEHHSI [TOTIIEPEKOBOTO BiJ iy Xpe6TOBOrO CTOBIA JIIOAUHU. Bliepiue, Ha OCHOBI BEJIMKOTO(PAKTUYHOTO
Marepiajy, BU3HaUeHU! Jiala3oH cTaTeBoi i iHguBinyanbHOi MiHAMBOCTI popmHU IONEepekoBUX XPeOLiB y BCi
nepioiy MOCTHATAJIbHOTO OHTOTEHE3Y i 100y10BaHi aIcKBaTHI TPUBUMIPHI KOMIT'IOT€PHI MOJAEJI AJ151 KOSKHOTO
BiKOBOTO Iepiogy. [IpoBeneHo ix aHai3, BU3HadeHi gedopmalii i Harpyru 1j1s pi3HOMaHITHUX €JIEMEHTIB Mozeri. B
XOJi IoCiKeHHs] BCTAaHOBJIEH] 3aKOHOMIPHOCTI OHTOreHe3y TpabeKyJIIpHOI CTPYKTYPU I'yd4acToi KicTKU
PiBHOMAaHITHUX 30H TiJ [OMEepeKoBUX XpeOlliB, ONKCaHi iX SKicHi i KinbKicHi ocobnuBocTi. Bepie gocmimkeHi
0CO6IMBOCTI MiHEPaJILHOTO CKJIAZly Pi3HOMAHITHUX [IiJISTHOK IIOIIEPEKOBUX XPeOLiB, BMICT MaKpoO- i MiKpO€JIEMEHTIB,
IIPOBENIEHO KopeJsilii 3a BIKOBUMH i cTaTeBUMU O3HaKamu. [IpoBesieHo kpucTanorpadiuHe AOCiIKEHHS (METOOM
PEHTI€HOCTPYKTYPHOTO aHasli3y) KiCTKOBOrO MiHepasly Pi3HOMaHITHUX 30H IOIepeKoBUX Xpeb1iiB. Ha ocHOBI
BEJIUKOTO (PAaKTMYHOIO MaTepialy BUBUYEHI MillHOCTHI BJIaCTUBOCTI I'y64acTOi peYOBMHU KiCTKHU TiJl IEpIIAX
[IOTNIEPEKOBUX XPeOLiB y BCi Iepioin MOCTHATAIbHOTO OHTOrE€HEe3y I OTPMMaHi (POPMYJIN PerpeciiHoi
3aJIe)KHOCTiIOiOMexXaHIYHMX [TOKa3HUKIB Bif Biky. Ha OCHOBI OTprMaHMX AaHUX, TOOYOBaHI TPUBUMIPHI KOMII'IOTEPHI
MoJeJIi ToNepeKoBUX XpeOlLliB PI3BHOMAHITHUX TUIIB: TBEPAOTIIbHI 1 3 TPAOEKYJISIPHOIO CTPYKTYPOI0. MeTonom
KOMIT'IOTEPHOrO0 MOP(OMETPUYHOTO aHAai3y BEJIMKOI 6a3u gaHux SIMP-Tomorpam, BU3HAYEHO Jjianla3o0H
iHAMBinyanbHOI MiHJIMBOCTI IONEPEKOBUX XPEOLiB, BUSIBJIEH] KpaiiHi reoMeTpUYHi POPMHU i 4aCTOTa, 3 SIKOI0 BOHU
3ycTpivarTbcs. Ha OCHOBI OTpUMaHuX AaHUX 100YAOBaHi TPMBMMIPHI KOMII'IOTEPHI MoJeJi i 3 BUKOPUCTaHHSIM
KiHLI€BO-€JIEMEHTHOT 0 aHaJi3y, BU3HaveHi fedopmaliii i Hanpyru a4 Hux. Bnepiue, i3 BUKOPUCTaHHSIM METOLY
KiHILIEBUX €JIEMEHTIB, BU3HaYeHa 6ioMexaHiyHa pPoJib KOSKHOTO eJIEMEHTa XPeOTOBOIO CEerMeHTa, TOCTiIKeHO
MOBOJKEHHS 3-D Mo[esli IpU CTaTUYHOMY CTUCKY i Pi3HOMaHITHUX pyxaX. CTyIliHb BIIDOBAI)KEHHS. PE3yJIbTAaTH
IOCJTIiI)KeHHsI BIPOBaJpKeHi B yuboBuil i HaykoBuii npouec Kadenp BH3iB Vkpainu: Ha kadepax 3arajbHoOi Ta
OIlepaTUBHOI Xipyprii i TonorpadgiyHoi anaTomMii, rictosorii, uuTosorii Ta eMopiosiorii, opTomnesii i TpaBMaTOJIOrIi
JIyraHCbKOro JIep>kaBHOTO MEIUYHOTO YHiBEpPCUTETY; aHaTOMii monuHu TepHomiabcbkoro, IBaHo-OpaHKiBCHKOTO,
JoHenpkoro, KppmcbKkoro, ByKOBUHCBKOTO MEIMYHUX YHIBEPCUTETIB, JIHIIPONETPOBCHKOI MEOUYHOI aKaJeMii;
Yxropoacskoro i Cymcbkoro yHiBepcureris. Cpepa (ranysb) BUKOPUCTAHHS: MEIMLIMHA, aHATOMisl, lefiaTpis,
Xipypris, OHKOJIOTif, repiaTpis, opromneisd i TpaBMaToJIOri.

2. The investigation object: ontogenesis of lumbar department of human spine. The investigation goal:
establishment of borders of age features, sexual and individual variability of human lumbar spine The investigation
goal: lumbar vertebra, IMR-tomograms. The investigation methods: osteometric - for research of rates of growth
lumbar vertebra; morphmetric - for research lumbar vertebra and intervertebral disks on IMR-tomograms;
hystomorphmetric - for research spongiose structures of various zones of bodies vertebra; a method X-ray



analysis - for research of ultrastructure of a mineral component of a bone and a quantitative estimation of stages
of a mineralization; biochemical (weight, photo-calorymetric, AAS) - for an estimation mineral, makpo-and
microelement structure of a bone; biomechanical - for definition of parameters of durability no3sonkos; a method
of three-dimensional solid-state computer modelling - for creation of adequate models of a lumbar department of
a spine, a method of final elements -for the mathematical analysis received 3-D models in conditions of static
compression; a statistical method - for the analysis and interpretation of the received data. The theoretical and
practical importance of the received results: results of research reflect a range of sexual and individual variability
of a lumbar department of a backbone of the person, and also law of its stages during ontogenesis. The new data
which supplement are received and expand existing representations about age changes sponge's bone of various
zones of body's lumbar vertebra, their mineral and a chemical compound, mechanical properties and ultra
structure of a mineral component. The carried out computer three-dimensional modeling of anatomic formations
of a lumbar department of a spine column has allowed to calculate distribution of pressure and a degree of
deformation of various elements nozsoHouHsix segments during the different periods ontogenesis, to determine
borders and the most adverse places of mechanical loadings. The received results have added representation
about structure and functions lumbar vertebra, a role intervertebral disks and ligaments. These data allow to
calculate place of operative interventions for a lumbar department of a spine column, to give a morphological base
to use of special physical exercises, to determine anatomic limits of ergonomic requirements for seats of vehicles.
The received data are used at training students of medical universities on morphological faculties and in practical
work of orthopedists - traumatologists, surgeons, neonatologs, oncologists, gerontologists at treatment of patients
of diseases of a lumbar department of a spine suffering by various forms. Created computer morphometrical the
program "MORPHOLOG" is used at anatomic researches in morphological laboratories of some medical
universities at researches biological macro- and microobjects. The scientific novelty of the investigation results: in
our research essentially new complex approach in studying a lumbar department of a spine column of the person
is applied. For the first time, on the basis of the big actual material, the range of sexual and individual variability of
the form lumbar nossoxkos during all periods postnatal ontogenesis is determined and adequate three-
dimensional computer models for each age period are constructed. Their analysis is carried out, deformations and
pressure for various elements of model are determined. During research laws of a spongy bone of various zones of
bodies lumbar vertebra are established, their qualitative and quantitative features are described. For the first time
features of mineral structure of various sites lumbar vertebra are investigated, contents macro- and
microelements, are carried out correlations to age and sexual attributes. It is carried out crystal's research a bone
mineral of various zones lumbar vertebra. On the basis of the big actual material are investigated mechanical
properties of spongy substance of a bone of bodies of the first lumbar vertebra during all periods postnatal
ontogenesis and formulas regression dependences of biomechanical parameters on age are received. On the basis
of the received data, three-dimensional computer models lumbar vertebra various types are constructed: solid-
state and with trabecular structure. The method computer morphometrical analysis of the big database of IMR-
tomograms, determines a range of individual variability lumbar vertebra, extreme geometrical forms and frequency
of their occurrence are revealed. On the basis of the received data three-dimensional computer models are
constructed and with use of the certainly - element analysis deformations and pressure for them are determined.
For the first time, with use of a method of final elements, the biomechanical role of each element spine segment is
determined, the behavior 3-D models is investigated at static compression and various movements. Degree of
implementation. Results of research are introduced into educational and scientific process of faculties of
University of Ukraine: on faculties of the general and operative surgery and topographical anatomy, histology,
cytology and embryology, orthopedy and traumatology Lugansk's state medical University; human anatomy
Ternopol, Ivano-Frankovsk, Donetsk, Crimean, Bucovinian medical Universities, the Dnepropetrovsk medical
academy; Uzgorods and the Sumy Universities. Branch of usage: medicine, anatomy, pediatrics, surgery, oncology,
geriatrics, orthopedy and traumatology.
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