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OAHOONOPHOMY CTOSIHHI 3a paxyHOK PO3[iNbHOr0 BMBYEHHSI BMNWBY CTaHy BiABIAHUX Ta NPWBIAHMX
M'A3iB Na ropu3oHTanbHy ypiBHOBAXEHICTb NOSCY. Lle 3MeHwye yHKUiIOHanbHI MOXIMBOCTI Moaeni
Ta30BOro NOACY, HEraTUBHO MO3HAYaETLCA Ha AOCTOBIPHOCTI OTPUMaHUX pe3ynbTaTiB 0brpyHTYBaHHS
MEeToAiB nikyBaHHA pidHOi naTonorii i Aedopmauii Ta3oBOro nosicy KOHKPETHOro nauieHTa, | Moxe
xnBHO, TakoX, BNINUBATN Ha HEraTUBHI HACcMiAKW y nicnsonepauitHomy nepiogai.

B ocHoBy kopucHoi Mogeni noctasneHa 3ajaya, sika nonsrae y CTBOPEHHI MoAeni Ta3oBoro nosicy
NOAVHN, sika [03BONAE POSLUMPUTI OYHKLiIOHaNbHI I MOXIMBOCTI 33 paxyHOK PO3A4iNbHOrO BUBYEHHS
BNAWBY CTaHy NIABIAHMX Ta NPUBIAHUX M'AYIB HA rOPWU3OHTanNbHY YPIBHOBAXEHICTb TA30BOrO NOSACY i
o6rpyHTyBaTM Ginbll AOCKOHANbHO METOAW NiKyBaHHS Pi3HUX NaToONori i AedopmaLliii Ta3oBoro
NOSICY KOHKPETHOro nauieHTa, Ta 3MEeHLUUTHA, TakuM YMHOM, NicnsionepawitHi HeraTuBHI Hacnigku.

MocTasneHa 3agaya BUPILLYETLCA TUM, LLIO B MOAENb Ta30BOro NOACY NKOAUHY, L0 MICTUTL MakeT
s'efHaHnx Mix coboto, sk oaHe uine, okpemux parMeHTiB nonepekosoro Biaginy xpebrTa, Tasa,
KynbLUOBOro cyrnoba, a TakoX CUCTEMWU HaBaHTaXEHHN Tasa y BUrMAAi Barv BEPXHbOI YaCTUHW Tina i
BIABIAHUX M'A3IB, 3ri4HO 3 KOPUCHOI MOAENo, AOAATKOBO BBEAEHI NPUBIAHI M'A3W, NPW LIbOMY MakeT
Tasa BMKOHAHO y BUMMALI rOPU3OHTanbHO posTalloBaHoi 6anku, WapHipHO 3akpinneHoi B cepeaHin ii
4acCTUHI Ha BEPTUKANbHO BCTAHOBIEHOMY KPOHLLUTENHI, WO iMITye KynblUOBUA cyrnob, a npusigHi Ta
BiABIAHI M'A3KM, @ TakoX Bara BEpPXHbOI YaCTUHU TiNa MIOAUHW - Y BUMMSAI BiANOBIAHWUX CUMOBMX TS,
PO34INbHO PO3TalIOBaHUX NiA BU3HAYEHUMMW 3a3ganerigb, Ha OCHOBI rpadiyHoi  0BpPoBKM
peHTreHorpamu nauieHta, KyTamu A0 rOPU3OHTANbHO PO3TaLLIOBaHOI Hanku i CUNOBUMM BENUYUHAMMU
HaBaHTaXeHHs Ha Ta3, a TaKoX Ha BU3HAYEHWUX BiACTAHAX KOXKHOIO i3 3a3HaYeHUX BEKTOPIB BifJ TOHOK
ix B3aemogii i3 6ankoro A0 BEPTMKaNbHOI OCi KPOHLUTENHA.

BeeneHHs nopatkoBo B Moaenb Ta3oBOro Nosica NPUBIAHUX M'A3IB 36inblUye KiNbKiCTb dakTopis
CUMoBoi Aji, WO BUBYAKTLCS, HA TA30BUI MOAC | TUM camum, NiABULLYE AOCTOBIPHICTbL OTPUMAHMX
pesynbTaTis.

BukoHaHHA Moaeni Tasa y BUrNsai ropu3oHTanbHO po3TalloBaHoi 6anku, WapHipHO 3akpinneHoi B
CepeAHii il YacTuHI Ha BEepPTUKAaNbHO BCTAHOBIIEHOMY KPOHLUTENHI, WO iMITYE KynbLIOBMIA Cyrnob,
[03BONAE CTBOPUTU YMOBHI BaXiNnbHi Tepesun, yPiBHOBAXKEHICTb SIKUX BU3HAYAETLCA CUNOBUMM LisiMU
Ha 3asHadeHy Ganky no pisHi 6oku Bif BepTUKANbHOI OCi KPOHLUTEHA BarM BEPXHbOI YacTUHU Tina
NMIOAVHN | M'A30BUX CTPYKTYP Y BUrMA4I NPUBIAHUX i BiABIAHUX M'S3iB.

IMiTalia Barv BepxHbOI YaCTUHW Tina Ta NPUBIAHMX i BIABIAHUX M'A3IB Y BUrNSAi CUNOBUX BEKTOPIB,
AndepeHUinHo (pO3AinbHO) Po3TaLLOBaHWX Nif BU3HAYEHUMU 3a3haneriab KyTamu [0 rOpu3OHTanbHO
po3TalloBaHoi 6anku i CMNOBMMU BENMUYMHAMWU HABAHTAKEHHA HA Tas, a TAKOX Ha BU3HAYEHMUX
BIfICTAHAX KOXHOrO i3 BEKTOPIB BiA TOYOK iX B3aeMogii i3 6anko A0 BEpTMKaNbHOI OCi KPOHLUTENHA
A03BONSAE AOCNIAUTY | BUSHAYUTU POIb KOXKHOIO i3 3a3HaYeHUX M'A3iB i Baru Tina npu o4HOONOPHOMY
CTOSIHHI, AIK nepwoi asu xoabbu NOAMHK, HA 3aranbHy ropU3OHTanbHY YPIBHOBAXEHICTb Tasa, i
06rpyHTyBaTh Ginbl AOCKOHANBLHO METOAMN NiKyBaHHA Pi3HOi nartonorii i Aedopmauii TazoBoro nosicy
KOHKPETHOro nauieHTa, Ta 3MEHWWUTN B MaWbyTHbOMY HeraTWBHI Hacnigku B nicnsionepauitHoMy
nepiogi.

Kpim uboro, BBefeHHA B Moaenb Ta3oBOro NOSICYy OAHOMACHO BIABIAHWX Ta NPUBIAHUX M'A3IB Y
BUrNAAi BiANOBIGHWX CUMOBMX BEKTOPIB A03BONAE po3paxyBaTu 6anaHc ypiBHOBaXeHOCTi noscy, Ta
3Ha4YHO MiABMLLYE DYHKLIOHaNbHI MOXIUBOCTI 3a3HaYeHoi mogen.

AHarnOri4HNX TEXHIYHUX PilLeHb 3i CXOXMMU O3HaKaMU NpU NPOBeAEHHI NaTeHTHO-IHopMaLliitHoro
noLlyky He BusaBneHo. Lle ceiguuTb nNpo Te, WO 3anponoHoBaHe TEXHIYHE PiLLEHHS € HOBUM i KNiHIYHO
npuaaTHUM. ;

CyTb KOPUCHOT MOAENi NOSICHIOTb KPeCNeHHs!, Ae Ha dir. 1 306paxeHa peHTreHorpama naujieHTa,
rpaciyHo obpobneHa ans po3pobkn Po3paxyHKOBOI CXEMU TA30BOro MOsiCYy; Ha dir. 2 - NPMHLMNOBA
CXema Ta3oBOrO MOACY i AilOYMMU HA HbLOTO CUMOBUMMU BEKTOpaMu: Ha dir. 3 - poapaxyHkosa
KOMN'toTepHa cxema mozeri Ta3oBOro noscy.

Moaenb Ta3oBow Nosicy Mae 3'eaHaHi Mix coboto ik oaHe uine okpemi parMeHT NonepekoBoro
BiAAINY | xpebTa, Tasa 2, kynbwosoro cyrnoba 3, a TakoX CUCTEMY 4 HaBaHTAKEHHS Tasa y BUrMSA
Baru P BepxHbOi 4YacTMHW Tina NOAWHW, i BiABigHMX M'a3is. [lonaTkoBO B MOAEnb Ta3a BBEAEHI
NPUBIAHI M'A3N.

MakeT Tasa B MoAeni BUKOHaHWA y BUrMSAI rOpU3OHTanNbHO poaTawoBaHoi 6anku 5, WapHipHO
3aKkpinneHoi 3a [ONOMOrow LapHipa 6 B cepepHiil i YacTWHI Ha BepTUKanbHO BCTAHOBMNEHOMY
KPOHLUTEHI 7, WO iMiTye Kynbliosuil cyrno6 3. Yepes LuapHip KpOHWTENHa NPOXoAUTR BEpTUKanbHa
Bicb 8, Wo noainse 6anky 5 Ha asa Baxeni - niBuiA 9 i npasuit 10, | CTBOPIOE, TAKUM YUHOM, YMOBHI
BaXinbHi Tepean 3 Tovkoto O iX ypiBHOBAXKEHOCTI.

Mepes noBynoso po3paxyHKOBOI CXeMU MoAeni TasoBOro MOACY BUKOHYIOTb OFNSAOBY
peHTreHorpamy Tasa, KynbLUOBOro cyrnoba Ta CTerHoBoi KiCTKM nauieHTa, Ta NpPoBOAsTb rpadidHy ii
06pobky. BoHa cknafaeTbes 3 BU3HaYEHHS MicLb 11 NpUKPINNeHHs BiaBiAHMX Ta NPUBIAHUX M'A3iB, Ta
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KyTiB @, B,y, @, 9,6, €, n, A, y, 5, po3TallyBaHHs X BIAHOCHO ropu3oHTanbHO PO3TaLLOBaHOI 6anku 5.
Ha pospaxyHkosiii moaeni Tasosoro NoACY 3asHaveHi BiaBiAHI i NpuBigHi M'aan Ta Bara P Tina
nauieHTa 3a [ONOMOrow KoMN'loTepPHOI nporpamu 3o6paxeHi y BUrNsiai BiANOBIAHUX CUMOBUX BEKTopiB
12, po3ainbHO posTalosaHux oauH BiAA OAHOrO Ta BIZHOCHO TOYKM O Ha BU3HAYEHUX BiACTaHsX a, b,
c,d e, g h.

B mogeni BukopucrosyioTs sik npuBIAHI M'A3n: F; - rpywonogiGHuii; F. - rpyna m'asis: manuit Ta
CepeAHiii CifHWYHI M'A3M, WO HaTAryioTh Wwupoky dacuito; F3 - 3pyxsuHo-nonepekosuii: F, -
Kpaseubkuid M'a3; F5 - npsima nopuis 4oTupuronosoro m'ssa; Fg - BENUKUI CigHWYHUI M's3, a sK
BiABIAHI M'SI31 BUKOPMCTOBYIOTH HacTynHi: F; - Tonknit M'a3: Fg - rppe6iHuacTwii; Fg - AOBrUi NpuBIgHNIA;
Fio - KOpoTkuit npusighuit; Fyy - Benukwii npuBigHWIA M'A3. Ha KOHCONbHOMY KiHUi npaBoro Baxens 10
3asHaveHo BekTop P cunoBoi aii Ha Tas saru BEPXHbOI YacTUHW Tina nauieHTa. 3asHauveHi CUnoBi
BEKTOpM 12, WO iMiTyIOTb BIABIAHI | NpuBIgHI M'i31, a TakoX Bary P BepxHbOi YacTuHM Tina nauieHTa, B
3HAYHI Mipi BNNMBaKOTh HA HABAHTAXEHHS | FOPU3OHTanbHY ypiBHOBaXXEHICTb Tasa.

3a A0NOMOroko [0BIAKOBO-HOPMATUBHNX AAHMUX (Delp S.L. An interactive graphics-based model of
the lower extremity to study orthopaedic surgical procedures /Delp S.1., Loan. J.P., Hoy. M.G., Zajac,
F.E., Topp E.I. - Rosen, J.M //IEEE Transactions on Biomedical Engineering. - 1990. - V. 37. - P. 757-
767.) BU3HA4alOTb BENNYNHMN TSrOBUX 3ycunb BifBiAHUX Ta NPUBIAHUX M'S3iB, Lo NpuMMaloTb y4yacTb B
FOPU3OHTaNbHIN yPIBHOBaXEHOCTI Ta3a, Ta BEMMYMHU niey a, b, ¢, d, e, g, h npuknagaHHsa 3a3HayYeHnx
3yCunb. 3a AOMOMOroK KOMM'tOTEPHOT MPOrpaMn NoKa3HUKY 3aKnaaaloTb B KOXEH i3 CUNOBUX BEKTOPIB
12, po3ginbHO posTalloBaHMX OAWH BiA ofdHoro. B Tabnuuyi 1 3asHaveHi ANA npuknagy BenuyuHu
TAFOBUX 3yCunb M'A3IB, WO NpUAMaloTb yyacTb B ctabinisauii Tasa i BenuuYMHU nney npuknagaHHs
3a3HaYeHux 3ycunb.

Tabnuys 1
Benuuunu tarosux sycune mM'sizis i BenuunHm nney NPUKNagaHHA HUX 3yCUb.
Tsaros.i Mnevo Kyt gii
;?g;: 3ycunns M'sa3u c,\;l:gc;os;gl?:tq::;:mH npvknagaHHs M'asiB,
M'A3iB P ’ 3yCWnb M's3iB, M rpag.
F, rpywonoaidHuii 296 0,04 70
CepeaHin CigHWYHi 1365
B Marnui CigHWYHI 585 2105 0,03 30
LLO HaTArye LUMPOKY 155
BiasiaHi pEeio
ABIA Fj 3AYXBUHO-MONEpPEKOBUA 800 0,01 20
Fq KpaBeubkuit 104 0,04 20
npsimMa nopuis
Fs 4YOTUPUIONOBOro g 0z :
Fs BEMUKWUIN CigHNYHWIA 1290 0,03 10
F; TOHKa 110 0,03 80
. |Fg rpebiHyacTa 175 0,03 5
MpusinHi Fy AOBrUIA NpuBIAHWIA 420 0,05 55
Fio KOPOTKWUA NpUBIAHWN 285 0,05 50
Fiq BENUKWIA NPUBIAHWIA 1100 0,03 85

Biaomo, wo 6yab-ska HaBaHTaxeHa cuctema BBaXa€TbCs YPIBHOBaXEHOIO, AKLIO CyMa BCiX cun
F, ski BnuBatoTb Ha cuctemy, gopisHioe 0, Ta AKWO Cyma BCiX MOMEHTIB M cun, Wo BNAuBawTb Ha
Hel, Takox JopiBHIoe O:

Fnlo

Ae F - cunu, wo giotb Ha cuctemy;

M - MomeHTM cun, Wwo gitoTb Ha cucTemy.
YMoBU piBHOBaru cun:

P-Ficosa - F,cosp - Fscosy - Fycoso - Fscosd - FgcosO +
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+ F,cose + Fgcosn + FgcosA + Fyocosy + Fy4c0s80=0,

e P - Bara BepxHbOl YaCTUHM Tina nauieHTa;

F1, Fo, F3, F4, Fs, Fs, F7, Fg, Fo, Fi0, F11 - BENUYMHYM TArOBMX 3ycunb M'asis;
a, B, Y, 9, 0,6, € n, A, Y, d-KyTU Aii BignosBigHUX M'A3iB.

YMOBM piBHOBaru MOMEHTIB:

M(P) - M(F+) - M(F2) - M(Fs) - M(Fy) - M(Fs) - M(Fs) +
+ M(F7) + M(Fg) + M(Fg) + M(F10) + M(F44)=0.

3a [onomorol KOMM'IOTEPHOI MporpaMu  34IACHIOETLCA PO3paxyHOK YMOB piBHOBarn cun i
MOMEHTIB, WO AiloTb Ha Ta3 3a BuULle3a3HAYEHUMU (OpMynamu, Ta BW3HAYAETLCH [AICHUN CTaH
ropu3oHTanbHOi NOro ypiBHOBaXeHOCTi. [MOpIBHAHO 3 [0BIAKOBO-HOPMATUBHUMK AaHUMWU MOXHA
odepxaTu iHdopmauito Npo BiAXi4 Big HOpMK Toro abo iHWoro M'a3a, kyTa Aii oro i nneva cunuy, i
BinblW AockoHanbHO O6rpyHTYBaTM Ty abo iHLY NaTOMOri0 TA30BOro MOSICY KOHKPETHOro NauieHTa, i
npu3HaunTn 6inbLl JOCKoHaNi MeToAM NikyBaHHA BCTAHOBMNEHOI NaTonorii.

Tak, BBeAEHHAM [04aTKOBO B MOAerNb Ta30BOro NOACY NPUBILHUX M'A3iB, 36iNbLIYETLCS KiNbKICTh
dhakTopie cunoBoi Aii iX Ha Tas i, TUM camum, NiABULLYETLCS LOCTOBIPHICTb OTPUMAHUX Pe3ynbTaTis
LOCrigXEeHHS Ha Mogeni.

BukoHaHHA MakeTa Ta3a y BUrMSAi ropU3oHTanbHO po3TalloBaHoi 6ankv 5, WwapHipHO 3akpinneHoi
B CepefHin il YaCTUHI Ha BEPTUKaNbHO BCTAHOBNEHOMY KPOHLUTEMNHI 7, WO iMITYE KynbLUOBUA cyrrno6
3, [03BONSE CTBOPUTW YMOBHI BaXinbHi Tepeswn, YpPiBHOBAaXEHICTb SIKUX BU3HAYaETbCH CUMOBUMM
AiaMu Ha 3a3HayveHy ropusoHTanbHy 6arnky no pisHi 6oku Big BepTukanbHoi oci OO KpoHLWTeHa Baru
P BepxHbOi YacTuHK Tina nauieHTa i M'A30BUX CTPYKTYP y BUINAAI NpuBIAHUX i BiABIAHUX M’A3iB.

IMiTauis Barm BEpxHbOi YacTMHWU TinNa nauieHTa Ta NpWBIgHWX Ta BiABIAHWX M'A3IB y BUrMAgi
CUIIOBMX BEKTOPIB, PO3AINbHO pO3TAlIOBAHMX Mif BW3HAYEHUMW 3asganerigb  KyTamu o
ropu3oHTanbHOi Ganku i CUNOBUMU BENUYMHAMU HABAHTAXEHHS HA Tas3, a TaKoX Na BU3HAYEHUX
BiICTAHAX KOXHOro 3 BEKTOPIB Bif TOYOK iX B3aeMogii i3 3a3HayeHoto 6ankow [0 BepTuKanbHOI OCi
LIapHipa KpoHLITeHa [03BOMSE AOCMIAWTM Ta BU3HAYWUTM POMb KOXHOrO 3 M'AYiB | Baru Tina, sk
cunoBux akTopis, NPU OAHOOMOPHOMY CTOSIHHI, i OOrpyHTYBaTU GiNblU OOCKOHANO CTaH naTonorii
nauieHta i metoan ii nikyeaHHA. KpiM Lpboro, BBeAEHHA B MOZENb Ta30BOro MOSICY OAHOYACHO
BiABIAHWX | NPMBIAHWX M'ASIB Y BUrMAAI BiANOBIAHMX CWUNOBUX BEKTOPIB AO3BOMSE PO3paxoByBaTW
GanaHC ypiBHOBAXEHOCTi MOSICY, WO 3HAYHO MNIABULLYE (YHKLIOHANBHI MOXMMBOCTI 3a3Ha4YeHoi
MoAeni NOPIBHAHO 3 BiAOMUMMU.

BukopucTaHHs 3anponoHoBaHoi MoAeni Ta3oBOro Nosicy J03BONUTL Ginbll TOYHO OBFPYHTOBYBATH
onepaTuBHI BTPYyYaHHA Ha KynbLUOBOMY cyrnobi, po3pobnsTv HOBi onepaTuBHiI BTpyYaHHs, NPOBOAUTM
HaBYaHHsA nikapie opToneaM4Horo npodinto.

®OPMYJIA KOPUCHOI MOZENI

Mopaenb TasoBoro nosicy NIOAWHW, WO MICTUTb MakeT 3'eéfHaHNUX MiX coBoto, ik OfHe Line, OKpeMmux
dparmeHTiB nonepekosoro BigAiny xpebra, Tasa, KynbloBOro cyrnoba, a TaKkoX CuUcTeMM
HaBaHTaXeHHsi Tasa y BUrNsAi Barn BEPXHbOi YaCTUHW Tina i BiABIAHWX M'A3iB, sika BiApPi3HAETLCA
TUM, WO [0AaTKOBO BBeAEHI MPWUBIAHI M'A3W, NpU LbOMY MakeT Tasa BUKOHAHO Yy BWUMMsgi
rOpU3oHTanbHO po3TalloBaHOl 6anku, LWapHIPHO 3aKpinneHoi B cepefHii 1i YacTUHI Ha BepTUKanbHO
BCTAHOBMEHOMY KPOHLUTEWHI, WO iMiTye KynbLUOBUA Cyrnob, a npuBigHi Ta BiABigHI M'A3KU, a Takox
Bara BEpXHbOI YaCTUHW Tina NAUHN - Y BUTMAAI BiANOBIAHUX CUNOBUX TAT, PO34INbHO PO3TaLLOBAHUX
Mg BUM3HA4YeHUMKN 3asfanerifb, Ha OCHOBI rpadiuyHoi 06pobku peHTreHorpaMu nauieHTa, Kyramu o
rOPU3OHTanNbHO PO3TALLOBAHOI Gankn i CUNOBUMU BEMUYMHAMU HABAHTAXKEHHA Ha Tas, a TAKOX Ha
BW3HAYEHUX BIACTaHAX KOXHOMO i3 3a3Ha4yeHWx BEKTOPIB Bif TOYOK iX B3aemogii i3 Hankow [no
BEPTMKaNbHOI OCi KPOHLUTENHA.
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Komn'totepHa BepcTka O. Bepec

AN “YkpalHCbKniA iIHCTUTYT iHTeNeKTyansHol BnacHocTi”, Byn. MnasyHoea, 1, M. Kuie — 42, 01601
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HALIIOHANBHUI OPFAH IHTENEKTYAJIIbHOI BMTACHOCTI
[lepxaBHe NigNpUeEMCTBO
«YKpaiHCbKWi IHCTUTYT IHTENEKTYanbHOI BNACHOCTI»
(YKpnaTeHT)

Llen nanepoBui [OKYMEHT iAEHTUYHWA 3a [OKyMEHTapHol iHdopmauieo Ta
PEKBI3NTaMN eNeKTPOHHOMY AOKYMEHTY 3 €NEeKTPOHHUM MIANUCOM  YMOBHOBaXeHOi 0cobu
[lepaBHOro NignNpUeEMCTBa « YKPaAiHCbKWiA IHCTUTYT iHTENeKTyanbHoi BNacHoCTi».

ManepoBuin AOKYMEHT MICTUTb 2 apk., siki MPOHyMepOoBaHi Ta MpOLIMTI MeTanesnMn
noBepcamu.

[ns pocTyny A0 eneKkTPOHHOro MPUMIPHWKA LbOro [JOKyMEeHTa 3 iaeHTUdikaTtopom
1262170122 HeobxigHo:

1. MepeiiTn 3a nocunanHam https://sis.ukrpatent.org.
2. O6paTi NyHKT MeHto Cepsict — OTpUMaTV OpuriHan 4OKYMEHTY.

3. BkazaTu ineHTUdIkaTop enekTPOHHOro NPUMIPHMKA LibOro AOKYMEHTY Ta HAaTUCHYTU
«3aBaHTaXNTY.

%/ «YKPAIHC bKHIA
) i i v .
Ynoswosaxenalocosa Yiprarenry
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(54) MOJENb TA30BOIO NOSACY NOAUHU

(57) Pecbepar:

Mogenb Ta3oBoro nosicy NoAUHM, WO MICTUTL MakeT 3'efHaHNX Mix coboto, Sik ofHe uine, oKkpemMux
¢parmeHTiB nonepekosoro BiaAiny xpeGTa, Tasa, KynbWwoBOro cyrnoba, a TakoX CUCTEMU
HaBaHTaXEHHs Tasa y BUrNsAI Baru BepXHbOI YacTUHU Tina i BiABIAHWX M'A3IB, 3riAHO 3 KOPUCHOK
MoAennto, [OAATKOBO BBEAEHI MPUBIAHI M'S3M, NPU LbOMY MaKkeT Tasa BWKOHAHO Y BUrMsAi
rOpPU3OHTanNbHO Po3TalloBaHoi 6anku, WapHIPHO 3aKPINNeHoi B cepeaHiil i YacTuHi Ha BepTUKanbHO
BCTaHOBMIEHOMY KPOHLUTEWHI, WO iMiTye KynbLUOBWIA CyrnoG, a npusigHi Ta BiABiaHI M'A3M, a Takox
Bara BEpXHbOI YaCTUHU Tina NAWHK - y BUrNAAi BiANOBIAHUX CUMOBUX TS, PO3AINLHO PO3TALLOBAHUX
nif, BUSHAYEHUMW 3a3aanerifb, Ha OCHOBI rpadiyHOi OGPOBKM peHTreHorpamMu nauieHTa, KyTamn Ao
rOPU3OHTaNbHO PO3TalOBaHOi 6ankn i CUNOBUMU BENUYNHAMW HABAHTAXEHHS Ha Ta3, a TakoX Ha
BU3HAYEHUX BIACTAHAX KOXHOrO i3 3a3HayeHUX BEKTOPIB Bif TOYOK iX B3aemoaii i3 6ankow Ao
BEPTUKaNbHOI OCi KPOHLUTERHA.
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KopucHa Mogenb HanexuTb [0 eKCnepUMEeHTarnbHOi MeAMUMHM i CTOCcyeTbes, Ge3nocepeaHso,
poO3po6KM MoAeni Ta3oBOro nosicy ANS  OUIHKA  iAOro HanpyxeHo-4eOpMOBaAHOr0 CTaHy i
rOpU3OHTanbHOI YPiBHOBaXEHOCTI Tasa.

TazoBuin nosc nwoauHM 3 GioMexaHiYHOi TOYKM 30py ysBRSE COBOK MOTYXHY 3aMKHYTY
KIHEMaTW4YHY CUCTEMY, TO CKNaAAaEThCs i3 OKPEMUX, 3'€AHAHUX MK COBOIO KICTKOBUX dparMeHTiB Ta3a,
KynbLuoBoro cyrnofa i M'a30B0i cUCTEMM - BIABIAHUX Ta NPUBIGHUX M'A3IB, TO 3'€AHYIOTE MK coBoto
3a3HayveHun Tas i kynblosun cyrno6. OCHOBHe NPU3HAYEHHS TA30BOK MOSICY NONSArae y NiATPUMAHHI
YHKUIT 0AHOONOPHOrO CTOAHHA (Nepla asa xoAb6yM NANHK) | xoab6a 3i 36EPEKEHHSM NPK LibOMY
rOpU3OHTarnbHOT YPiBHOBAXEHOCTi Ta3a.

Tazosuit nosic Hece Ha cebe BCIO BaXKICTb BULLEPO3TALLOBAHUX YaCTWiA TiNa i rpae BeNUKY pornb Y
PO3MOAINI Ta BUTPUMYBaHHI HaBaHTaxeHb, siki OGYMOBMIOOTbL CTaBiNbHICTL PO3TallyBaHHA Tasa i
3anexuTb He TiNbKuM BiA KICTKOBUX CTPYKTYp, ane i BiA MOTYXHUX M'S30BMX CTPYKTYP NpW Pi3HWUX
KYTOBUX iX BiAXUNEHb BIAHOCHO CepeAHbO-MI3I0NOrYHOrO MNOMOXEHHS, @ TaKoX NaTOMOFYHOro
YPaXeHHA OKpeMMX YacTUH noscy, y TOMY 4ucni, NIiCNs BUKOHAHHSA XipypridHMX BTPyYaHb Mpu
YWKOOXKEHHAX Ta 3axBOPHOBAHHAX. XapakTep 3as3HauyeHUX 3MiH | OUiHIOBaHHS HanpyXeHo-
AecopMOBaHOro cTaHy TasoBoro noscy (Tasa 6es3nocepenHbo Ta oro CEermeHTiB) AOCNIAXKYETLCH, AK
npaswuno, Ha mogensx.

Biaomi moaeni Tasa i TazoBoro nosicy BUKOHaHI, ik NpaBUNO abo y BUMMSAAI MEXaHIYHUX CUCTEM,
abo nobynosaHi Ha OCHOBI KOMM'OTEPHOrO 306paxeHHs KIHEMaTWYHOI CUCTEMU TA30BOrO MOSCY.
OcTaHHi Mofeni TasoBoro nosicy, Ha BiA3HaKy Bif MexaHiuHux, € Binbll NPOrpecUBHUMM, | MaIoTb
3Ha4HO Ginblli MOXMMBOCTI ANA OLUIHIOBAHHA HampyXeHO-4eOPMOBAHOTO CTaHy PI3HUX WNOro
dparmMeHTiB, i BNMMBY CUCTEMU M'A30BMX HAaBAHTAXEHb HA HUX.

Binoma kiHuesa-enemeHTHa MoAenb Ta30BOrO MOSICY MIOANHM, WO MICTUTb TPUBUMIPHE BEKTOPHE
KOMnN'toTepHe 306paXKeHHs LiiniCHOro Ta3oBOro Kinbus y BUrNAAI KiHLUEBO-eNeMEHTHOI CiTkM pasoMm 3
NoGKOBMM CUMCDI3OM, KPUKOBO-KNYGOBUMU, KPUKOBO-BYrOPHUMY i 3 KPUKOBO-OCTUCTUMM 3B'S3KaMu, a
TakoX CUCTEMY HaBaHTaXXEHHS Tasa, BEpXHs ornopa SKoi LWifbHO MoB'A3aHa 3 N'STUM nornepekoBuM
xpebuem xpebTa (nai. UA Ne 45024, GO9B 23/28, 2002). IMiTyBaHHS B MOAENi nosicy UinicHoro Tasa i
3a3HaYeHUx 3B'A30K [O3BONSE BPaxOBYBaTU Nepepos3nofin CUM, WO AiloTb Ha Tas, | BENUYMHY
HanpyxeHo-AedOopMOBaHOro AOro cTaHy, sik B LiNOMy, Tak i OKpemMux ioro dparMeHTis, Wo Aae
MOXIUBICTb OTpUMaTK BinbLU-MeHLL JOCTOBIPHI XapakTepUCTUKM HaNpyXKeHOCTi Tasa. B Toit e vac,
faHa mofenb Ta30BOro MOSACY i3-3a BiACYTHOCTI Ha Hill BigBIAHWX Ta NpUBIOHUX M'A3iB, AKi 3HAYHO
BMNUBalOTb Ha NepeposnoAin 3yCunb HaBaHTAXEHHS Ha Ta3, NPU PI3HUX KYTOBUX MOMOXEHHSIX iX, He
AO3BONSAE OTPMMaTH iHhOPMaUilo NPO BNNMB iX HA HaNPYXeHo-AedOPMOBaHMIA CTaH Ta30BOro NOSsCY,
TO obMmexye po3pobky i 0BrpyHTYBaHHA pekoMeHAauiit no BuBopy Haibinbl edpekTUBHUX MeTosiB
nikyBaHHSA BCTaHOBMEHOI naTonorii.

Ak Hanbnwxymin aHanor BMGPaHO MoAEenb TA30BOrO MOACY MIOAUHM, WO MICTUTb KoMn'toTepHe
306paxeHHsi 3'egHaHNX Mix coGolo, sik OfHe Line, okpemux parMeHTiB NonepekoBoro Biaainy
XpebTa, Tasa, KynblwoBOro cyrnoba, a TakoX CUCTEMU HABAHTaXEHHS Tasa y BUMMsAi Bark BEPXHbLOI
4acTuHM Tina i BiABiAHMX M'Asie (naT. UA Ne 96034. GO9B 23/28; GO9B 23/32, 2015). HassHicTb B
AaHil MOAeni Ta3oBoro NOsiCy AeAKUX (ane He ycix) BiABIAHUX M'S3iB 3 TOYKAMM iX NPUKPINNEHHS 40
BU3HAYeHUX MiCLp CTErHa Ta Tasa, AeL0 MOXe 3MIHIOBaTW XapaKkTep i 3aranbHy KapTUHY HanpyXeHo-
AEPOPMOBaHOro CTaHy OKPEMMUX KOMMOHEHTIB MOSICY, TO MOXE NO3UTUBHO MO3HAYUTUCS HA TOYHOCTI
OTPUMaHMX pe3ynbTaTiB MOAENOBaHHA. Ane M'A30Ba aHaTOMIYHa CMCTEMa Ta30BOro NOSICY NIOAUHM,
3oKkpema BiABIAHUX | nNpuBigHUX T M'A3iB, Haniyye 6inbll OEeCATW M'S3iB, WO PO3AINbHO
(AedpepeHuinoBaHo) po3TalloBaHi Ha MEBHUX BIACTAHAX OAMH Bif OAHOO i nig pi3HUMKU KyTamu Ao
ropusoHTaneHoi oci Tasa. B Tol xe uac, y Bigomiii mogeni Tasa 3obpaxeHa ofgHa nuwe napa
BiABIAHNX M'A3IB N4 OAHWUM | TUM XXE KyTOM iX pO3TallyBaHHA OAHWUM By3nom 6e3 posginy ix Mix
coboto. Take 306paxeHHs BiABIAHUX M'A3iB, Ta BIACYTHICTb y MoAeni MPUBIAHUX M'S3iB AOCUTb B
HE3HaYHOMYy CTYMeHi 3MIHIOE HanpyXeHUA CTaH NOsiCy Ta OKpemux dparMeHTiB ioro noscy. Lle
HeraTWBHO BMIMBaE Ha [OCTOBIPHICTL pe3ynbTaTiB MOAENOBAHHS Ta CTBOPKOE XUBHICTb
OBrpyHTYyBaHHA MeToAiB NiKyBaHHSI Pi3HUX MATOMOrii TA30BOFO NOSICY KOHKPETHWUX NALiEHTB i
BMHUKHEHHSI HeraTMBHWUX HacniaKis y HUX B nicnsionepauiiitHomy nepiogi. [JaHunii Heaonik WwoHanbinbLue
NPOABMAAETLCA, KON y nauieHTa nopyleHuin 6anaHc cun, LWo LiloTb HA Ta30BWiA MNOAC 3@ paxyHOK
opHol abo pekinbkox 06CTaBUH - AMCMNACTUYHOI Aedopmauii KynbloBoro cyrno6a, XipypriyHoro
BTPy4YaHHs Ha HbOMY, HaANWLLIKOBA Bara nauieHta Towo. Mpu LboMy 3MiHIOKTLCA NPYXKHI BNACTUMBOCTI
MPVBIAHUX Ta BiABIAHUX M'A3IB, a Pa3OM 3 HUM 3AaTHICTb iX 40 PO3BUHEHHSI HUIMW HEOOXIAHUX TAroBUX
3ycunb. OAHOYACHO 3 HUM 3MIHIOIOTLCS TaKOX BEKTOPM Ta KyTW il M'A3iB Ta CUNOBIi MOMEHTM Aii ix Ha
Ta3. B Takux Bunagkax sigoma mojenb Ta3oBOro MOSICY He 34aTHA OLHIOBATW eTan ropuaoHTanbHol
YPIBHOBaXXEHOCTI 10r0, Ta OKpeMux haKTopiB, WO BRMMBAIOTL Ha 3a3HAYEHY YPIBHOBAXKEHICTb, Ska
mycute ByTn ouiHeHa abo B npoueci xoAabGW nauieHTa, abo Ha nepwiit casi ii, To6TO npw




