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3rMHANIbHI KOHTPAaKTypy KOJIiHHNX CYI7I06iB y miTelt xBopux Ha JILIIT:
IaToreHes, KJIiHiUHI MpOsABY, aHATOMIYHi, MOP(OIOTi4YHI 3MiHN
B KiCTKaxX, M 'f13aX Ta iHTpaapTUKY/APHIX CTPYKTypax
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' Y «Bceykpaincpkuil neHTp MaTepuHcTBa Ta gutnHcTBa HAMH Ykpainn», Kuis

? BinolepkiBChKMit LIEHTP KOMIUTEKCHOI peabimitanii s ocib 3 inBamigaicTio «[lanc». Ykpaina

The main causes of knee contractures are the dominance
of the hamstring muscles, particularly the biceps femoris, as well
as associated hip joint contractures, which are combined with tor-
sional deformities of the lower limb bones. Femoral deformity in-
volves anteversion of its proximal epimetaphysis, which arose dur-
ing ontogenesis and due to the action of external rotators, as well
as internal rotation resulting from spasticity of the hip adductor
muscles. Pathological external torsion of the tibia is a consequence
of a compensatory mechanism aimed at restoring the axis of the
lower limb, overcoming spasticity of the biceps femoris muscle,
and retraction of the anterior cruciate ligament. Objective. To
investigate the pathogenesis of flexion contractures of the knee
joints, as well as associated anatomical and structural changes in
the bones and primary and secondary stabilizers in children with
cerebral palsy. Methods. The analyzed data were obtained during
the treatment of 40 patients with cerebral palsy, spastic diplegia,
and tetraparesis. In all cases, hip joint contractures were noted,
and in most patients, knee joint contractures and foot deformi-
ties were observed. Clinical and instrumental diagnostic methods
were used. Results. The causes of flexion contractures of the knee
joints were studied, theoretically substantiated, and investigated.
A direct correlation was established between the degree of con-
tracture and degenerative-dystrophic changes in the intra-artic-
ular tissues of the joint, as well as between the degree of torsional
deformity of the lower limb bones. Conclusions. The pathogenesis
of knee joint contractures is multifactorial in nature and depends
on structural changes in the bones of the lower extremities and
in the primary and secondary stabilizers of the knee joint, which
influences the clinical course of the disease and the future choice
of treatment strategy. Key words. Children, cerebral palsy, joint
contractures, torsional bone deformities, degenerative-dystrophic

OCHOBHMMM NPUYVMHAMM KOHTPAKTYpP KOMIHHUX CYITI06iB € HoMi-
HyBaHHA M#A3iB hamstring-rpymm, i 0co61mBo — ABOroI0BOro MsA3a
CTErHa, a TAaKOXK HaABHICTh CYIyTHIX KOHTPAKTyp KyJIbBLIIOBOTO
cyrno6a, AKi MOETHYIOTCA 3 TOpCiltHuMM iepopMariissMu KiCTOK
HIDKHIX KiHIiBOK. [leopMaliisi cTerHa BK/IIOYA€ aHTEBEPCilO HOro
MIPOKCMMAJIBHOTO elliMeTadisy, SKMil BUHMK y IPOLieCi OHTOreHe3y
Ta JIii 30BHIlIHiX POTAaTOpiB, a TAKOXK BHYTPillTHHOT'O IIOBOPOTY BHa-
CTTifIOK CHACTVKY IIPABITHUX Ms13iB cTerHa. [TaTo/moriyHa 30BHilIHS
TOPCis BEIMKOIOMIJIKOBOI KiCTKM € HAC/Ii[JKOM KOMIIEHCATOPHO-
ro MeXaHisMy, KNIl COPAMOBAHMII HAa Bi[HOB/IEHHS OCi HM>KHBOL
KiHI{iBK, TOfJO/IAHHS CIIACTUKM JBOTOIOBOTO Ms13a CTETHA Ta pe-
TPAKIiIO IIepeHbOI CXpeleHoI 3B513K1. MeTa. BuBuntn marorexes
3rMHA/IBHUX KOHTPAKTYP KOMHHNX CYI7TI06iB, CyIyTHIX aHaTOMI4-
HUX i CTPYKTYPHMX 3MiH y KiCTKaX, IEPBMHHIX Ta BTOPMHHMX CTa-
6inmisaTopax y gireit, xsopux Ha JIIIT. Mertonu. ITpoanasizoBaHo
TIOKA3HMKY, OTPMMaHi Miff 9ac mikyBaHHA 40 Ialli€HTiB, XBOPUX
Ha JILII, 3i cmacTM4YHOI JUIIIETIEI0 Ta TeTpamape3soM. Y BCiX BU-
TaJIKaX Bi/]3HAYa/IICh KOHTPAKTyPM KY/IbLIOBMX CYI/I00iB Ta y Oi/b-
IIOCT] JIiTell — KOHTPAKTypy KOMHHUX CYT/106iB i fledpopmartii cTorr.
3acToCcoByBaMCA KIIiHIYHI 11 iHCTpyMeHTaIbHi METOAMKM JiiarHoC-
TUKI. PesynbraTu. BrBueHi, TeopeTn4HO 0OrpyHTOBaHI Ta [OCII-
TPKeHi IPUYMHY BUHUKHEHHSA 3TMHATbHUX KOHTPAKTyp KOMHHUX
Cyrn06iB. BCTaHOBTEHO IPAMY 3a/IeXKHICTh MiXK CTyTIeHeM KOHTPaK-
TYPM Ta AereHepaTHBHO-AUCTPOGITHIMY 3MiHAMY B iHTPaapTHKY-
JIAPHUX CTPYKTYpax Cyrno6a, a TakoXX — MK CTyIeHeM TOPCiitHOl
nedopmarii KiCTOK HVDKHBOI KiHI[iBKU. BrcHoBKu. MexaHorenes
KOHTPAaKTypy KOJIHHOTO CyI7o6a Mae My/nbTU(aKTOPHY IPUPORY
BUHMKHEHHS Ta 3a/IXKUTD Bifl CTPYKTYPHMX 3MiH Y KiCTKaX HIMX-

HIX KiHIIiBOK, IIepPBMHHIIX i BTOPMHHMX CTabi/Ti3aTopax KOMHHOTO

KriouoBi ¢nosa. [lity, nepebpanbHuil mapasiy, KOHTPaKTypu CyrnobiB, TopciitHi gedopmariii KicTok, fereHe-
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Bcryn

3rMHaJIbHI KOHTPAKTypU KONiHHOrO cyriaoba
cnocrepiralotbca y 47-53 % manienris i3 JIIT Ta
€ HeBiJlEMHOI0 CK/IaJlOBOIO ITATOTIOTiYHOTO IIPOIECY
[1-4]. OcHoBHOW pUYMHOIO eopMalii 6i/IbIIICTD
aBTOPiB BBa)KalOTb M’A30BMIT AMCOATAHC YHACTITOK
MOPYIIEHHsA PEeUMUIIPOKHOI iHepBallii Ta MaTo/loriy-
HOro edeKTy KO-KOHTpakuii [5, 6]. ¥ nmx ymoBax
BUHMKAE IlepeBara MA3iB hamstring-rpynu Hag
JOTUPUTOTIOBUM M$130M, @ TaKOXX afifyKTOpiB Hax
abpykTopammu crerta [7]. Aje Hoci HeOCTaTHBO BU-
BYeHUII MiodaciiianbHMIl 3B30K MiXK IIVIMM TpyIIa-
MU B IIpoleci popMyBaHHSA KOHTPAKTYpPY KOTIHHOTO
cyrnoba.

CrabinpHicTh I[pOTO CyII00a 3a/IeXKUTh Bijj B3a€-
Mofiii IepBUMHHYX i BTOPMHHUX CTabinisaTopiB: Ms13iB
i sB13K0BOI cucTemn [8]. Ase 3mina mosuii cyrmoba
nopyIye 6ioMexaHiKy XOfy Ta IOCTaBy. 3MiHIOETb-
€S HaBaHTa)KEHHA Ha BUPOCTKM CTE€THA, BETMKOIO-
MiZIKOBY KiCTKy 1 iHTpaapTUKYJIAPHi CTPYKTYypMu.
Tomy MexaHi3M NATONOTiYHMX 3MiH Y IJUX 30HAX y
niteit, xpopux Ha HIIII, BimpisHA€TbCcA Bif Tpas-
MaTUYHUX YIIKOJ KEHb, AKi BUHMKAIOTh YHAC/IiIOK
NIpUKJIaJJaHHA BEIMKOI KiZIbKOCTi KiHeTM4HOI eHeprii
3a KOPOTKUI MPOMIXKOK 4acy [9-13]. 3a sruHanbHUX
KOHTPAKTypP, 00YMOB/IEHUX M’I30BUM AMCOATAHCOM,
fleTeHepaTUBHO-IUCTPOGIiYHUMY 3MiHM B MA3aX,
bpoHTanpPHUX 1 MefiaIbHUX KOMIHHUX KOMIIJIEK-
cax 3ajieXaTh BiJl CTyIeHsA CHACTUYHOCTL Ji TpU-
BAJIOCTi MATONOTIYHOTO INpolecy, o GOPMYyeThCs
IIOCTYIIOBO.

LlinkoMm cripaBeiIMBUM € TBEPAXKEHH, 1IJ0 KOHT-
PaKTypM Ky/IbIIOBMX i KOMIHHUX CYITIO0iB CYIIPOBOJ-
JKYIOTbCA IIPUBEIEHHAM CTETHA, Ba/JIbI'YCHUM Bifl-
XUJIEHHSAM 1 30BHIIIHBOIO POTALi€l0 TOMINKY [6, 14].
[IpoTe muTaHHA BIVIMBY CYNYTHIX Aedopmariii,
JleTeHepaTUBHO-AUCTPOPIYHNX 3MIH 'y MH3aX
i 3B’3KOBIIT cucTeMi Ha GOpMyBaHHSA KOHTPAKTyp
Mae JucKyciitHuit xapakrep. Cifi 3ayBa>kKUTH, 1O
aBTOPM BM3HAYAIOTH TOIOBHOIO IIPUYNHOI POPMY-
BaHHA 3TMHA/IbHOI KOHTPAaKTypu MSA30BUit ucHa-
JIaHC. AJle BOHJ He BPaXOBYIOTb 3MiHI y 3BSI3KOBiil
cucTeMi, a TaKOXX — TIOPiBHA/NBHY Macy MA3iB-
aroHICTiB Ta AHTATOHICTiB, BeIMYNHY iX IJIeYa CUIN
i HapsAMOK BEeKTOpa Ail.

3a pe3ynbTaTaMy OCTaHHIX JOCHIIKeHb, OfJHIi€I0
3 IPMYUH BUHVKHEHH A 3STMHAJIbHUX KOHTPAKTYp KO-
NiHHUX CyI106iB € 60nMboBUIT cHApOM [15]. Ante Ha
CbOTO/IHI HETOCTAaTHHO BYBYEHA JIOT'0 3a/I€XKHICTh Bif
CTYIEeHS KOHTPAKTYpy Ta 3MiH y NEPBUHHUX i BTO-
PMHHUX cTabinmi3aTopax KOMIHHOTO CyIn1o6a.

OpHuM i3 KOMIIOHEHTIB IIpOLleCy PO3BUTKY 3TU-
Ha/JIbBHUX KOHTPAKTYp KOMTIHHUX CYITOOiB € BHY-
TPIilIHA TOPCisA AMCTAJIbHOIO BifjliTy CTE€rHA Ta KOM-
IIEHCATOPHA 30BHIIIHA TOPCiA BEIMKOIOMiIKOBOI
KiCTKM, fIKi MOPYLIYIOTb aHATOMiYHY BiChb KiHLiBKMI
/I KOHTPYEHTHICTDb Cyr/1000BUX IIOBepXxOHb. Lle 00y-
MOBJIIOE IATOJIOTiYHE KOO y (opMyBaHHi obMe-
JKEHHsI pyX/1MBoCTi cyrnoba [16; 17]. Tomy 3a ymos
aJleKBAaTHOTO JIIKyBaHHS KOHTPaKTypM KOJiHHOIO
cyrnoba mesKi aBTOpM BBa)KaIOTh HEOOXiZHOIO KO-
pekuiro TopcitHux medopmaliit KicTok [18]. Y rToit
caMmit yac MeXaHi3M GopMyBaHHA Topcii 3ammura-
€TbCA AMCKYCiTHOI NPOOIEMOI0, IO IOPOMXKYE
pisHi migxony y BM3HAa4YeHHI IOKasiB i MeTopiB ii
JIiKyBaHHA.

TakyM 4MHOM, NOTPeOYIOTH MOAANBIIOrO BU-
BYCHHA MeXaHi3My ¢GOpPMyBaHHA 3IMHaNTbHUX
KOHTPAKTYp KOMIHHUX CYITIO0iB, CTPYKTYpHi 3MiHM
y M’si3aX i1 iHTpaapTUKY/IAPHiN TKaHUHI, TOPCITHUX
medopmariiyt KiCTok HUXKHIX KiHI[iBOK.

Merta: BUBYNMTM IIaTOT€HEe3 3TMHANbHUX KOHT-
PaKkTyp KONHHUX CYI/IOOiB, CyIyTHIX aHATOMIYHUX
1 CTPYKTYpPHMX 3MiH y KiCTKaX, IEPBUHHUX Ta BTO-
PUHHMX cTabinizaTopax y mireit, xBopux Ha JILIIT.

Marepian i MeTonu

IIpoananisoBaHO MOKa3HMKM, OTPMMaHIi Mif dac
nikyBaHHA 40 nmauienTis, xBopux Ha LTI, 3i cmac-
TUYHOIO AUIJIETIEI0 Ta TeTpamape3oM. Y BCiX BU-
ImajKax BifI3Ha4aJIUCh KOHTPAaKTYpM KY/IbIIOBUX
cyr/1o6iB Ta y 61/IbIIOCTI XBOPUX — OOMEXEHHS PyX-
TMBOCTi KOMiHHMX Cyr106iB i edopmanii cTom.

Po6ory mpoBoguau BifIOBifHO [0 NMPUHIUIIIB
Tenbcincpkoi fexmapanii. IIpoToOKOM HOCHiIKeHHS
OyB CXBa/leHMII JIOKAJIbHOIO €TUYHOI0 KoMiciero JIY
«BceyKpalHChKMII IEHTP MaTepPMHCTBA Ta JUTUHCTBA
HAMH VYkpainn» (mporokon Ne 12 Big 27.03.2026 p.),
a TaKOXX OTpMMaHO iHpOpPMOBaHy 3roAy Bifm ycix
MaIliEHTIB.

XBOpUX pO3IOAINNIN Ha TPY IPYIIN 3aJI€XKHO Bifl
HOPYLIEHHA M A30BOTO TOHYCY: 1 rpyma — 14 giteit
BikoM 4-7 pOKiB i3 pedIeKTOpHUM TOHIYHMM Hall-
pyxenHaM; 2 — 13 manieHTiB Bikom 8-12 pokKiB 3i
CIIaCTMYHICTIO, 3 rpymna — 13 oci6 Bikom 13-17 pokiB
i3 purigHicTIO.

OuiHooBaHHSA 60TBOBOTO CUHAPOMY IPOBOAUIO-
€ 3 ypaXyBaHHAM €TiONOTiYHMX IPUYNMH BUHMKHEH-
HA (MiodaciianbHMIT, HeTIPOTeHHMIT, APTPA/ITIIHMIL)
3a 1 poBoIo oLiHoYHOIO Kanow (NRS).

3ajIeXXHO Bij 00cATY PyXiB y KOMHHMX CyTIo6ax
BU3HAYEHO 4 CTYIeHs KOHTPAKTyp (Tab. 1).

[TpoBopgunm amnamis KyTa aHTeBepcCil IIMIIKN
crerHoBoi KicTkn [14]. KyT 3oBHimHbBOI Topcii Be-
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JIMKOTOMI/IKOBOI KiCTKM pO3paXxOByBa/ly Ha PEHT-
reHorpamax 3a pos3pobnenor metonukoio [18]. Ha
(pOHTA/NIBHMX NMAHOPAMHUX PEHTIeHOTPaMaxX HIK-
HiX KiHI[iBOK 3[iJICHIOBa/IM aHa/i3 aHATOMI4HOI OCi.

BuByanu poskiajaHHsA CUJL, AKi AiI0Th Ha iHTpa-
apTUKYIAPHI CTPYKTYpH KOMTIHHOTO CyT/106a, affyK-
Topu Ta M3 hamstring-rpynu crerna y ¢ppoHTanb-
Hili Ta cariTajabHIl IUIOLIMHAX.

3a [JOIIOMOrOI0 Y/IbTPAa3BYKOBOTO [OCIIifI>KeH-
HA (V3]l) ouiHIOBanmM CTYyHiHb CTPYKTYPHMX 3MiH
y Ms13aX, iHTpaapTUKY/IApPHUX TKAaHMHAX, @ TAKOX —
HIOTIepEeKOBUIl po3Mip MA3iB y cepefHiil TpeTuHi
CTerHa.

I BUBYEHHA 3MiH M’S30BOI Macu B JiTell, XBO-
pux Ha JIII, Hamu po3pobreHo iHIeKCc M’sI30BOi
Macu, IKUI po3paxoByEThC opmyoro:

IMM = (IIIIM + IIT1®),

ne IM — posxxmHa M’3a, [ITIM — ntomra nepetnny
m’s3a, [I11O — mroma nepernny ¢acuii. 3MeHIIeHHA
iHfIeKcy Ms130BOT Macy CBiJYUTD IIPO 3POCTAHHS I10-
HepevHoro nepetuHy [11].

Jlo mocmii>KeHHA BKIIIOYEHI IAaILliEHTM, XBOpi Ha
JOLII, i3 xoHTpaKTypaMy KOJTiHHUX CYII06iB. Bu-
K/IIOYeHO piTeil 6e3 HEeBPOIOTIYHOI MATOMOTIi, i3
KOHTPAKTypaMM IOCTTPaBMaTUYHOI'O Ta BPOJKEHO-
T'O TeHesy.

Pesynbratu

OO6rpyHTyBaHHA MexaHi3My OpPMYBaHHA KOHT-
PaKTypu KOTiHHOTO cyrnoba

Mu posrnsapanu KOMiHHUM Cyrno6 sSK cTa-
6imizanitHnit LeHTp, SKUI 3HAXOAUTBCA Mix
HaJIIT ITKOBO-TOMi/IKOBMM i KY/TBIIIOBUM CYT/I06aMIL.
MiodacrianbHi CTPYKTYpM OpraHi3oBaHi y BUIJIS-
Ii IPOTUAIIOYMX Tap 110 OOMABI CTOPOHM HIUKHBOI
kinnisku. Komn opHa BKOpodeHa (KOHIleHTpu4He
HaBaHTa)Ke€HHS), iHIIA Ma€ HATSIKIHHSA, AKeE npu-
3BOJUTb MO EKCIeHTPUYHOIO HaBaHTAaXeHH:A Ha
M3y 1 dacuii B posTarayromy crani. [TosBa pmere-
HepaTUBHO-AUCTPOPIUHNX 3MiH NIPU3BOAUTH [0

BTpaTH eMaCTUYHOCTI MiodaciianbHUX CTPYKTYp
no 3ajiHiil moBepxHeBil iiHil [7]. 3pocTrae HaTs-
JKiHHA CITHMYHOIO HepBa Y BEPXHill TPETHHI CTer-
Ha, y MiJKONIHHIN AiAAHLI MajOTOMIJIKOBOTO Ta
BE/IMKOTOMIJIKOBOTO HEpBiB, W0 cipuumnHse ¢op-
MYBaHHA CHACTUMYHO-iIEMiYHO-TPAKLiIHUX He-
Bpomariit [15]. Kiiniuni mpossu mowdsaHi sk i3
HEJIpOTeHHMM 4YMHHUKOM, TaK i 3 JlereHepaTUB-
HO-AUCTPOIYHNMY TPOLeCaMM, SKi BMHUKAITDH
y Ms13aX i 3B13KOBIiJl cuCTeMi KOTiHHOTO cyrn1o0ba.

Takox cepes; OCHOBHMX PaKTOpiB, sAKi HGOpMYIOTh
KOHTPaKTypy cyrnoba, Tpeda gopatu Buiy disiono-
riyHy iMIy/Ibcallilo 3 MOTOHEMPOHIB Ha 3rMHAJIbHY
Ta IPUBIAHY TPy MA3iB KiHI[iBOK, 1110 00YMOBIIIOE
B IOfa/NbIIOMy Oinblly cnacTuky. JpyruMm Baxkin-
BUM YMHHIKOM € 6ioMeXaHi4Hi yMOBM PO3IOZiy 3y-
CUJIb M’5I3iB Ha CTETHOBY Ta BENMMKOTOMi/TKOBY KiCTKIL.
M. quadriceps femoralis — Ha6inpImit M3, IpoTe
J10ro MeXaHiYHWII BIUINB Oy/ie MEeHIIM CyMapHOI Aii
3TVMHAYiB TOMIJIKM. I'07I0BHOIO NpMYMHOIO L€l AuC-
IIPOIIOPLii € PiSHUILA IJIeYeN 3yCUIIb, Jil09MX Ha I0-
MiZIKy, Ta IXHA Ki/pKicTb. [Inede cunmu m. quadriceps
femoralis cknagae 21,5 % Bifg JOBXUHM TOMIJKHA.
BopgHowac wactiHa cyxoxmnka m. biceps femoralis
(nneue cunm, ckmamae 43,2 % BiJg JOBXUHIU TOMi-
K11) 6e3rocepeiHbO MePeXOAUTD y (aciilo TOMiNKu,
TUM CaMMM 301/IbIIyI0YN Ilede CUIM LIbOTO M’A3a.
M. quadriceps femoralis mae ofiyiH BeKTOp CI/IN, TOA ]
SK 3TMHA4i TOMinKu — pekinbka. Yci i dakTopn
B Pa3i NOpyLIEHHA MA30BOTO TOHYCY 00YMOB/IIOIOTD
TepeBary sTMHa4iB HaJ, pO3TMHaYaMIL.

AHari3 BIUIMBY M’A30BOTO KOMIIOHEHTa Ha ¢op-
MYBaHHS KOHTPAaKTypu KOMIHHOTO CyI/noba BKasye
Ha HeOOXiTHICTh ypaxyBaHHS HAIIPAMKY BeKTopa Aii
OKpeMIX J1oTo eneMeHTiB. Tak, yacTmHa CYXOXKMII-
Ka JIOBrOI TOJIOBKM JIBOTOJIOBOTO M’s3a CTerHa IpU-
KPiIJIIOETBCA O TOJIOBKM MajlOTOMINIKOBOI KiCTKM,
a iHma — O6ijbLI AMCTalIbHA — MO dacuii rominku.
YpaxoByloun nepeBary 3yCu/is JABOTOTOBOTO M$3a
HaJ MA3aMM SeMi-TPynu, CIijf BiA3HAUNTH, IO MO-
MEHT CWMJIN, AKUI JIi€ 3 TaTepasbHOI CTOPOHU TOMifl-

Tabnunsa 1
Cryminp PosriHAHHA B MOTOXEHH KinbKicTb marmienTis
nexawn crosuu
axTuBHE nmacusHe axTuBHE
I 158°+ 2,0° 169° + 3,0° 148° + 2,6° 13
1I 149° + 1,6° 157° + 2,5° 127° + 3,0° 9
111 137° + 2,4° 149° + 3,0° 118° + 2,5° 12




48 ISSN 0030-5987. OpTomnepis, TpaBMaTONOriA Ta IpoTe3yBaHHA. 2026. Ne 2

KJ1, CTAa€ IIEPEBAXKAIOYMM Ta IIOCU/IIOE 30BHILIHIO PO-
Talio romMinku (y MaitbyTHbOMy — TOpCilo).

Ile sMiHIO€ NMpOEKIiliHE pO3TallyBaHHA TOYOK
dixcanii Ma3iB semi-rpymy, 36inbInye ixHil KiHeMa-
TUYHNI TAHLIOT i pOpMye ImaToIoTivHe KO/IO B IIPO-
11eCi CTBOPEHHA 3TMHAbHOI KOHTPAKTYPU KOIiHHO-
ro cyrnoba.

Takox icHye mpsamuit daciianbHMil 3BA30K Mix
JIOBrOI0 TOJI0BKOI0 m. biceps femoralis i moBrum ma-
JIOTOMiJIKOBUM M’A30M, 1O CTBOPIOE IIepeBary mpo-
HaropiB cronu (puc. 1). PacuiaapHa Ge3nepepBHICTD
IOBroi TOMOBKM Oiljerica 3 JOBIMM Ma0TOMiJIKOBUM
M’SI30M NIPU3BOJUTH JIO €BepCii CTOIN 3 TeH[EHI[iEI0
IO CIJIOIEHH 1 MeJ[iaJIbHOTO CK/IEMiHH .

KopoTtka ronoska m. biceps femoralis xpinutsp-
Cs1 Ha TOJIOBIIi MaJIOTOMIZIKOBOI KicTKU Ta Mae (ac-
IjiaTbHy Oe3NepepBHICTb i3 cepefHBOI0 YACTIHOIO
BETMKOTO TPUBITHOTO MA3a, SIKUI MPOXOAUTH Mif
OCHOBHOIO Macoi0 IBOronoBoro m’ssa (puc. 1). dac-
Ijia/IbHNII 3BA30K KOPOTKOI TOTIOBKM 31 cepefHbOIo
YAaCTMHOKI BEMKOTO IPUBIZHOrO M’si3a 36i/blIye
CyMapHy CUIY aifyKTOpPiB, AKi MAalOTh BEJIMKY ILJIO-
my KpimteHHs 1o linea aspera (KOpOTKWIL, OBt
Ta BEJIMKUII NPUBIJHUII M'S31), CTBOPIOIOYM iXHIO
mepesary.

TakuM 4YMHOM, BTpaTa eTacTUIHOCTL MS3iB
hamstring-rpynu ta 601b0BMIT CUHAPOM € BaXK/IU-
BUMI e/leMeHTaMy (OpMYyBaHHs 3TMHA/IbHOI yCTa-
HOBKM B KOTiHHUX cyrno6ax. HagmipHa akTuBHICTD
m. biceps femoralis, AKxuit € OCHOBHOIO HPUYVHOIO
dbopMyBaHHA KOHTPAKTypM KOJiHHOTO CYIN00a,
TaKOXX IPU3BOAUTDL O IOCUJIEHHA TOPCilHOI M-
dopmarii rominky, sminu il oci Ta BanbrycHoi mo-
3unii cromnu. KopoTka romnoBka Iiporo M’sasa, OKpim
0cHOBHOI (yHKIIiT, TaKOXX 00yMOBITI0€ POPMYBaHHS
Ba/IbrycHOI iepopMariii KomiHHOro cyrnoba.

[Ipotupirodi miodacuiaabHi CTPyKTypu mepen-
HbOI Ta 3aJHBOI TPYIM M’A3iB HUXKHBOI KiHIIiBKM
B HOpMi CTabini3yl0Th KOMIHHMIT CYT/I00 Y caritaib-
Hill TIZIOMHI, 0 MigTBEPAKYETbCA MaTEMaTUYHUM
MOJie/IIoBaHHAM (puc: 2, a, 6).

ITpoBopguMmo pospaxyHok Bincrani KN (Big-
pisok MiX Toukamu ¢ikcauii m. biceps femoralis)
3a TeopeMmolo KocuHyciB 3a F = 10 H, a = 109
B = 180°-10° = 170° ON = 50 (noBxuHa rominkn), OB
= 60 (moB>xmHa crerna), goBxkuHyu ON (IOBXUHA TO-
minkm) = 50; OK (Bextop cumm m. biceps femoralis).

ONK : KN? = F* + ON? + 2F X ON x cos B;
KN? =10% + 50% - 2 x 10 x 50 x cos 170%
KN2 =100 + 2500 - 1000 x (-0, 9848);
KN? = 2600 + 984, 8;

KN? = 3584,8.

Pesynbraty gociigpKeHH JOBOJATD, 1O IOBTeE IIIe-
4ye cumm m. biceps femoralis 36anmaHcoBaHe 3 cuIO0
m. quadriceps femoris, siki € mporuaiourmMyu Miogac-
LiaIBHUMI CTPYKTYPaMIL i JAIOTh MOXK/IUBICTDb yTPHU-
MYBaTy KOTIHHWIL CYI7IO0 Y HelITPa/IbHOMY ITO/IOKEHHI.

M’sa3u-3ruHavi 1 afAyKTOpM HIDKHbBOI KiHIiB-
K1 B giTeit, xpopux Ha JIIIII, MaroTh nepesary Hap
Ma3aMu-aHtaronicramu [18]. Haxwa tyny6a i tasa
00yMOBJIIOE €KCLeHTPUMYHe HaBaHTa)XeHHS Ha
m. biceps femoralis Ta m. gastrocnemius, HaTsXiH-
HA SAKMX KOMIIEHCYETbCS 3TMHAHHAM y KOMiHHUX
cyrno6ax, 1o HOBs3aHe 3 aHATOMIYHMMMU O0COOIM-
BOCTSIMI J{BOCYITIOOOBMX M$3iB. 30/IM>KEeHHS TOYOK
¢ikcaniim. biceps femoralis Bix cigHM4HOTrO rop6a
IO TOMINIKM TOCIA0/II0€ HATSDKIHHS 110 3afiHiil TPy-
i M’A31B CTeTHa, TUM CaMMM 3MEHIIY04un 60/IbOBNUIT
CUHIPOM, SIKUI1 € OfIHi€I0 3 llepeBa’ka/IbHUX IPUINH
($bOopMyBaHH IATONOTIYHMX NATEPHIB y KY/IBIIOBUX
i konmiHHUX cyrno6ax (puc. 3, a, 6, B).

ITpoBogumo pospaxyHok Bigcrani KN (Bigmans
MK Toukamu ¢ikcanii m. biceps femoralis) 3a Teo-
pemoro kocuHyciB 3@ ON = 50 (moB>x1Ha TOMinkKmn),
OB = 60 (nomxnHa crerHa); OK (Bexrop cumm m. biceps
femoralis). JoBememo, 1m0 B pasi 30i/bIlIeHHS CUIK
m’a3iB hamstring-rpymm: F = 20 H, goxxuun ON = 50,
KyTi a = 10°, KN2 = 3584,8 — 3meHuIyerbcst KyT f.

3naitnemo Kyt f ONK 3a TeopeMoio KOCUHYCiB:

KN?=F2 + ON? -2 x F x ON x cos f;
3584,8 = 20% + 507 - 2 x 20 x 50 x cos B;
3584,8 = 400 + 2500 - 1000 x cos B;
cos B =-0,6848;
cos [ = arcos (-0,6848) = 37°.

Orpumani pesynbpraTu CBifgyaTh, W0 3i 30imb-
IIEHHAM CUIM KyT [} 3MeHIIMBCA i HOpiBHIOE:
180° — 10° - 37° = 133°. MaTeMaTn4Ha MOJENb JOBO-
INTB, IO B pasi spocTanus cunn m. biceps femoralis,
3aBJAKM CUHeprii 3 m. peroneus longus, sruHanbHa
KOHTPAKTypa KOTIHHOTO CyI106a 30i/1bIIy€eThCA.

ITif 9ac BepTMKa/IbHOTO IIONOXKEHHS Tija 6ib-
LIiCTb NPUBITHNUX M’93iB (KOpOTKI/HZ, JIOBT M1, BETUKUI
Ta TOHKMIA i rpeGiHYacTuit) € 30a/ITaHCOBAaHUMM Y CBOI
po6oTi 3 abpykTopaMm cTerHa. Takox, OKpiM mpu-
BeJIeHHS, y HeJITpasIbHiil Mo3uLii KoJIiHHOTO cyrmoba
aiIyKTOpM 00epTaloTh CTerHO Ha30BHi (puc. 4, a, 6).

[TpoBenemo pospaxyHok Bifgcrani CB (BifcTanb
MK CITHUYHMM OYrpoM i MeZia/lbHOI0 KiCTOYKOI0)
3a TeopeMolo kocunycis 3a F = 10 H, a = 10°, = 175°,
OB = 50 (mosxkxmua rominkm), OA = 60 (moBxnuHa
crerna), OC (BexTop cumm m. adductor magnus):

OBC, xyt ) = xkyr BOC = 360° - 175° - 10° = 175%
CB? = OC? +OB? -20C x OB x cos ()
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Puc. 1. MiodacuianpHa 6esnepeBHiCTD
ronoBoK m. biceps femoralis: 1 — kpu-
JKOBO-TOpOKOBa 3B13Ka; 2 — [IOBIa rO-
noBKa m. biceps femoralis; 3 — cepenus
yactuHa m. adductor magnus; 4 — linea

aspera; 5 — KOpOTKa Tro/loBKa m. biceps

N
o

lominka © CrerHo

=

B

Puc. 2. Mopenb HM)XHBOI KiHIIIBKM B cariTajbHiil IJIOMIMHI 3a
YMOB HEMTpa/NbHOI HO3MULii Ky/JIbIIOBOIO Ta KOJIIHHOIO CYIJIO-
6iB: a) cxemMaTuyHa Mofienb: 1 — cTabinisaliiiHi cuam sruHaviB;

2 — crabinisaniiui cuau posrmuavis; OK — BexTop cmmm m.

Puc. 3. HmwxHsa KiHIiBKa B pasi 3TMHAIbHOI KOHTPAKTYypu
KOJiHHOTO cyrno6a: a) mauient B., 10 p., niarnos: JUII, sru-
HaJIbHO-IIPUBIiIHI KOHTPaKTypy KyabmIOBUX cyrno6is III cT.,
3TMHANbHI KOHTPAKTYpu KomiHHUX cyrno6is I1I cT.; 6) — cxema-
TUYHA MOJieNib: | — KOHIEHTpUYHE HaBaHTa)KEeHHA Ha 3TMHAYi;
2 — eKCIIeHTPUYHe HaBaHTa)KeHHA Ha posruHaui; OK — BexTop
cuu m. biceps femoralis; SL — BeKTOp cy m. gastrocnemius;

50% + 10> — 2 x 50 x 10 x cos 175° = 2600 - 1000 x
x (=0,9962) = 3596,2.
PesymbraTyt TOCTiI>KeHHSI JOBOISATD, IO IOBTe IIIe-
ve cyym m. adductor magnus 36aaHcoBaHe i3 CUIIOIO
abmyKTOpiB CTerHa, AKi e HpoTuAitHNMY Miogacuiab-

Puc. 4. Mozenb HYOKHBOI KiHIiBKM y PPOHTANBHIN ITOMMHI 3a
YMOB HeJTpa/IbHOI O3M1ii Ky/IbIIOBOTO Ta KOJIIHHOTO CYT/I06iB:
a) cXxeMaTM4YHa MOJie/Ib: 1 — aIJiyKTOPY CTerHa; 2 — 30BHILIHA

poTanis crerHa; 3 — BHyTpimHA poTanisa rominkm; OC — Bek-

>
(@)

w

Puc. 5. BanbrycHa pgedopmariss KomiHHOro cyrmoba: a) ma-
nient M., 12 pokis; mgiarnos: JJIIII, sTuHanbHO-IPUBi/IHI KOHT-
paxTypu KynpuioBux cyrno6is II ct., BanbrycHa gedopmarnis ta
3TMHAJIbHI KOHTPAKTypyU KOMIHHMX cyrno6is II cT., ekBiHO-Ba-
pycHa medopmaris crom; 6) cxemarndyHa mogens: 1 — OC —
BEKTOp CU/IM afilyKTOPiB CTerHa; 2 — BHYTPIlIHA TOPCis Auc-
TaJIbHOTO Bififlily CcTerHa; 3 — 30BHIIHA pOTallisA IOMIiIKW;
4 — BigXUNIEeHHA IOMINKYM Ha30BHI; 5 — 30BHIIIHA TOPCiA Mpo-
KCMMAaJIbHOTO Bifjiiny cTerHa; 6 — RD — BexTop cman 30BHimI-

Puc. 6. MopenoBaHHA HaBaHTaXeHHA Ha lig. cruciatum

anterius: a) imitanis BigcyTHOCTi HaBaHTaXXeHH; 6) imiTanis

MOCTiTHOTO HaBaHTA>XKEHH gepe3 HaxXmn HOBerHi II71aTO BEIU-

HUMU CTPYKTYPaMIU i JAI0Th MOXK/IMBICTb yTPUMYBaTH
KY/IBIIOBUII CYI7I00 Yy HeMTPabHOMY IOJIOKEHHi.

Y mireit, xBopux Ha JIII, crtoctepiraerbest 36i1b-
IIEHHs CYMapHOI CY/IM NPUBIAHUX M’AA31B cTerxa (fo-
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BIUII, KOPOTKUI, BEIVKNIT ITPUBiIHI M S13U; TOHKUIA,
rpeb6iHYacTIIT) 32 PAXYHOK CIIAaCTUKM Ta Oe3repeps-
HOro (pacIiiaIbHOTO 3B’13KYy 3 KOPOTKOIO T'OIOBKOIO
bilerica, IO CIPUYNHIOE 10 3POCTAHHSA IepeBaru
IUX MA3iB cTerHa Hap abpykropamu. I1if gac 3irny-
TOrO CT€THAa 3MiHIOETbCA BEKTOp IXHBOIO HATsXKiH-
HA. Y 1IbOMY BUIIQJIKY a/IilyKTOPY CT€THA, KPiM OCHO-
BHOI (PyHKIIil, MOYMHAIOTD IPAIIIOBATY SIK BHYTPILIH]
poTaTopy, 10 IPU3BOAUTDL Y MaiiOyTHbOMY 1O BHY-
TpilHbOI Topcii guctanpHoro Bigginy. Came Toxi 3a-
BIISIKM 30BHIIIHIM poTaTopaM (BeMMKUII CiTHIYHNIL,
TPyIIONOAiOHNII, 3aKpUBaJIbHMUII Ta ONN3HIOKOBI
M’s13U) BifjOyBa€TbCs HaAMipHa aHTeBepCiA LIMIKK
cTerHa. KommneHcaTopHMM MeXaHi3MOM € HafIMII-
KOBa 30BHILIHA TOPCiA BEIMKOTOMINIKOBOI KiCTKU
(puc. 5, a, 6, B).

IIpoBenemo pospaxyHok Bifctani CB (Bimpisok
MDX CifHMYHUM 6yTpoM i TaTepaabHOIO KiCTOUKOIO).
Iosenemo, 110 3i 36inbmenuam cunu F = 12 H, 3a mos-
>kuHM rominku OB = 50, goxuuu cteria OA = 60,
OC (Bextop cunu m. adductor magnus), kyTa a = 10°,
CB? = 3596,2 — 3MeHmyeTbcs KyT B (puc. 5).

3naigemo kyT () OBC 3a TeopeMoI0 KOCHHYCIB:

CB*=0C?>+0OB?-2 x OC x OB x cos Q;
3596,2 =122 + 50> - 2 x 12 x 50 x cos O
-1200 x cos ) = 1088,56;
cos Q =-0,9071;

Q =arcos (— 0,9071) = 155%
ﬁZQ—az 155° — 10 = 145°

Otxe, 31 30iNbIIEHHAM CUIM KYT [} 3MCHIINB-
ca i popiBHIOE B = Q — a = 155° - 10 = 145°. Hami
HOCTifXKeHHs [OBOAATH, WO 3i 3POCTaHHAM CUJIN
m. adductor magnus i3 cuHeprieto 3 KOPOTKOIO roJIO-
BKo10 m. biceps femoralis 3pocTae Banbprycua gedop-
Mallisf KOMiHHOrO cyrnoba, a Takox BifibyBaeTbcs
BHYTPIlIHA POTallif cTerHa (y MOJAMBIIOMY — CKPY-
YyBaHHA JIOTO AVICTA/IbHOI YaCTUHU TI0 BiJHOIIEHHIO
JI0 IPOKCUManbHOI). I3 MeToI0 36epexeHHs QYHKIi
XOJIY Ta 3aI00iraHH epexpellyBaHHs TOMiIOK BU-
HIKAE IX Ba/JbI'yCHE BiIXM/IEHH .

3a hamstring-cuHEpoMy #nA XBOPOLO Xapak-
TepHa 3IVMHA/IbHA IO3MILisA B KY/IBLIOBUX Cyrnmob6ax
i BHYTpIiIIHA POTaLjisl CTETOH, a TAKOXX — IIOTIOXKEH-
HA 3i 3irHYTMMU B KOMHHUX Cyr7no6ax KiHIliBKa-
Mmu (puc. 8). BUHNKHEHHA HATONOTIYHNX ITaTepHIiB
y KY/IbIIOBMX i KOMHHMX Cyr100aX CTBOPIOE HaJ-
MipHe HaBaHTa)KeHHS Ha MEPBUHHI cTabinmizatopm.
3MiHa KyTa MiXK CT€THOBOIO Ta BEIMKOTOMiNTKOBOIO
KicCTKaM¥ Y (pOHTa/IbHIiNl Ta carirajbHiil IJIOMMN-
HaX CTBOPIOE IIOCTilfHe HampykeHHA lig. cruciatum
anterius Ta lig. patellae (puc. 6, a, 6).

Lig. cruciatum anterius Bigirpae npoBijHy po/b
y crabinisanii koniHHOrO cyrinoba B cariTanbHIl
romuHi [22]. JlereHepaTuBHi-gucTpodiuHi 3MiHM
IIPU3BOAATH 10 3MEHIIEHHA Ii MeXaHIYHOI MillHOC-
Ti Ta pedekTopHOro NepepaHTaXeHHs lig. patellae,
lig. collaterale tibiale, meniscus lateralis, meniscus
medialis (puc. 7, a, 6).

Y Toit cammii 4Yac B Ppasi  YIIKOMKEHHSI
lig. cruciatum anterius BijOyBa€TbCs MaTONOTiYHA
MOOINBbHICTb BETMKOTOMINIKOBOI KiCTKM B cariraib-
Hill IO Hi Ta mosBa 1i y ppoHTanbHii. B ymoBax
BUICOKOI CIIACTMYHOCTI IPUBIFHMX M’A3iB CTersa
bopMyeTBCH afIyKTOPHUI CUHAPOM, 32 SKOTO AM-
TUHA CTOITh 1 XOOUTH i3 IPUBENEHNMM CTETHAMU O
IIOBHOTO X JOTUKY a00 IepexpecTy Ha piBHi cepen-
HbOI Ta HVDKHBOI TPETUHU CTETOH, KOMIHHUX CYIJIO-
6iB i rominok. BuHukae KoMIleHCaTOpHe BaJbIyCHe
BiIXMJIEHHS TOMIJIOK Y KOMHHKX cyriaobax (puc. 5,
a).

30inblIeHHsA HaBaHTa)XKeHHS Ha MeJialbHUIl
KOJIIHHMII KOMIIJIEKC IIPU3BOAUTD O JOTO YIIKO/-
xeHHsA (puc. 8, a, 6). Bin ckimapgaernca 3 lig. tibiale
collaterale superficiale Ta lig. collaterale profundum,
AKi € OCHOBHMMI CTabiji3aTopaMu KOMTiHHOTO CY-
r106a 3a HaABHOCTI CWJI, CIPAMOBAHMX Ha TOMINKY
natepanbHO (Banmbrisanis). [lo MepmiaapHOro KoMIm-
JIEKCY TakoX BxoauTh lig. popliteum obliquum, mo
BiZiTIOBiZae 3a poTamiiiHy CTabi/IbHICTh KOJIIHHOTO
cyrnoba.

Hapocrtanna cunmu hamstring-rpynn i aggykro-
piB CTeTHa NPU3BOAUTH HE JINIIE JO YIIKOKEHHA
(dpoHTaIPHOTO Ta MeJjia/TbHOTO KOJIIHHUX KOMII/IEK-
CiB, a il 10 IeCTPYKTMBHMX 3MiH y MeHicKax. Binoy-
Ba€eTbcs NepeBaHTaXeHHs lig. collaterale profundum,
gKa TIo€HaHa 3 meniscus medialis Ta ckmagaersces 3
MeHicko-¢peMopanbHOi Ta MeHicko-TibianbHOI Yac-
TUH. YPaXOBYIOUM aHATOMIYHY CIIOPiJHEHICTh MiX
MEHICKOM Ta 3B’I3KOI0, Ba/JIbI'yCHA aHTY/IAIiA KOMiH-
HOTO Cyrno6a CIpUYMHAE BUHUKHEHHSA CTPYKTYp-
Hux 3MiH y lig. collaterale profundum i B meniscus
medialis. BogHouac 3pocTae koMIpeciiiHe HaBaHTa-
JKE€HH S JIaTepabHOTO BUPOCTKY CTETHOBOI KiCTKM Ha
meniscus lateralis (puc. 8, a).

Lig. tibiale collaterale superficiale mae gucranpuy
Ta NPOKCUMMAaJbHYy YaCTMHI. MaTeMaTu4He MOJIENIO-
BaHHS JOBOUTD, IO 3i 301/IbIIEHHAM CUIN aJyK-
TOpiB CTerHa 3pocTa€e BajabrycHa gedopmanis Ko-
nmiHHUX cyrno6is. Tomy Haibinblle HaBaHTa)XKeHHS
IPUITaJIa€ Ha AVCTa/IbHY YaCTUHY 3B SA3KY, BUK/IMKAI0-
4n 11 ymkog xeHHA. Ile npusBoguTh 1O BKOPOYEHHA
Koco posmimenoi lig. tibiale collaterale superficiale
(pars proximalis) Ta lig. popliteum obliquum, sxi
YIOBiNTbHIOIOTh PETPOTOPCIIO CTETHA Ta IOCUIIOIOTH
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KOMIIEHCATOPHY 30BHILIHIO TOPCil0 BEIMKOIOMi/IKO-
BOI KicTKM (puc. 9).

ITig wac ¢isionorivHOro posBUTKY B IIpolieci poc-
Ty HVDKHDOI KiHIIiBKM AK CTErHO, TaK i rominka
POTYIOTbCA Ha30BHi. AHaToMisA KiCTOK 1 cTaH
Melia/IbHOTO IIOBOPOTY CTErHOBOI KiCTKM B3[IOBXK
11 IIOB3JOBXHbBOI OCi € 3MiHHOIO Be/IMYMHOIO i 3aje-
KNUTD BijJ BiKy. IlocTymoBo KyT aHTeTOpCii IMITKK
CTETHOBOI KiCTKM 3MEHIIYETHCH, a 30BHIIIHA TOPCiA
BE/IMKOTOMIJIKOBOI 301/IbIIYEThCS BHACTIIOK POCTY.
KyT Mi>X IINIIKOI0 CTETHOBOI KiCTKM Ta BUPOCTKaMU
CTerHa y Bini 4-7 pokis carae 31°-43°% y 8-12 p. Bin
3MEHIIYEThCA 1o 21°-25% y 13-17 p. Bapitoe Big 10°
mo 14°. KyT 30BHIIIHBOI TOPCil BEIMKOTOMilKOBOI
KiCTKM B marjieHTiB Bikom 4-7 p. carae Bif 0° go 5%
y 8-12 p. moxasHuKM 3pocTtanu Bix 8° mo 12°% y Bimi
13-17 p. BiH csarae Bif 14° mo 18° [18, 19].

Y piteit i3 JJUII 36inbmenns topciitaoi gedop-
Mallil CTErHOBOI KiCTKM € CyKyIIHICTIO He3aKiHYeHO-
rO aKCiaZTbHOTO IIOBOPOTY B IIOIIMHI MiX IIPOKCH-
MaJIbHUMU 11 JUCTa/IbHUMM KiHIAMM B Pe3y/bTaTi
HOpPYILIeHHA MA30BOro TOoHYcy [19]. 3oBHimHi po-
TaTOpM 301/IBIIYIOTh AHTEBEPCil0 IIMIIKM CTETHOBOI
KiCTKM, @ IPUBiIHI M's1311 CTerHa 0OYMOB/IOIOTH BHY-
TPIIIHIO TOPCil0 [AMCTaAbHUX BifHiNiB CTErHOBOI
KIiCTKM, CTBOPIOIOYM 1i CKpyYyBaHHSA y BepTUKab-
Hill IIOIIMHI. 30BHIIIHA TOPCiA BeNIMKOTOMiTKOBOI
KICTKM 3pOCTa€ K YHACTIOK /Iil KOMIIEHCATOPHOT'O
MEeXaHi3My, CIPAMOBAHOIO Ha BiJHOBJIEHHA OCi KiH-
LiBKM, TaK i IIATOJOTIYHOIO BIIMBY HEPBUHHMUX i
BTOPMHHUX CTabi/1i3aTopiB.

OT>xe, KOHTpaKTypa KONIHHOTO cyrioba Mae
MyIbTU(AKTOPHY NPUPORY BUHUKHEHHA: IIOpY-
LIEHHA B3a€MOJIil MiXX NEpBUHHMMM 1 BTOPUHHUMU
crabinisaTopaMmu, CTPYKTypHi 3MiHM B M'A3aX, iHTpa-
apTUKY/ISPHUX TKaHMHAX, 60TbOBUIT CUHIPOM, TOP-
ciiti medopmarii KiCTOK, AKi € OCHOBHIIMM €/1eMeH-
TaMM IaToreHesy Liei nedopmarii.

AHani3 KIiHIYHUX CIIOCTepeXXeHb CBIAYUTD, 110
B 1 rpymi (14 mauieHtiB BikoM 4-7 p.) y BCiX Oynn
3TMHA/IbHO-TIPUBiJIHI KOHTPAKTYPy KY/IbIIOBUX CYT-
n06iB I c1., y 11 manieHTiB (78,6 %) miarHocTyBann
3IVHAJIbHe CTAHOBJIEHHA KONiHHUX CyI/O6iB y Bep-
TYKa/IbHOMY IIOJIOKeHHI, sIKi B MaitlOyTHbOMY TpaHC-
¢dbopmyroTbca B 3IMHAAbHI KOHTpakTypu. CepegHs
Maca Tina XxBopux 1 rpymu cknagana 19,2 Kr.

Y mireit wi€el rpynu 6ib, AKWIT BUHMKAB Iifi 4ac
$i3MYHOr0 HaBaHTA)KEHHs, JIOKaMi3yBaBCsA IO 3a-
IHIJ HOBEPXHi CTeTHa Ta Ai/IAHLI TMTKOBOTO M’sI3a Ta
criocrepirascs y 4 oci6 (28,6 %).

Y Bcix manienTis 1 rpynu 3a pesynpramm Y3[]
BUABW/INM O3HAKM TPUBAJIOl peTpaKIiii JBOrOI0BOIO
M3 CTerHa: IOTOBILEHHSA M 30BUX BOJIOKOH, 36i/1b-

IIeHHs iX 00’€MY Ha BiIMiHY BiJi pO3TATHEHUX, CTOH-
IIEHNX M'A30BUX BOJOKOH YOTVPUTOJIOBOTO M3a,
y AkoMy Oyna 36epexeHa CTPYKTypa. 3MeHIIeHH:A
iHmekcy M’A30BOI Macu CBiffluMTb NPO 3POCTAHHA
HOIIepeyHOro nepeTuHy. Tak, iHfeKc M’A30B0I Macu
IBOTOTIOBOTO MsI3a mopiBHIOE 1,6 + 0,1 (pedepent-
HU NokasHuK 1,7 + 0,2), BiH 3MEHIIY€ETbCA 110 BifI-
HOIIEHHIO [0 YOTMPUTOJOBOro Ms3a — 1,73 + 0,3
(pedepentHmit mokasHuk 1,60 £ 0,5). ¥ 5 marjieHTiB
(35,7 %) TakoXX AiarHOCTyBa/nM MOOAVHOKI 3MiHeHi,
IereHepaTUBHO-AUCTPOdIUHI iIMAHKI TBOTOTOBOTO
M’A3a. 3aBAAKM JIMIIE YaCTKOBINI BTpaTi e/IacTUYHOC-
Ti Ta PYHKIiOHaIBHOCTI MA3iB 30epiraBcs BIUCOKMII
IrpafiieHT MiXX aKTUBHMMM 1 IaCUBHMMM pyXaMu
B KOJIHHUX cyrao6ax (20,1 + 0,5). 3a pesynbraramn
coHorpadii KOMHHKX CYITI06iB CIOCTepiraBcs Io-
MipHUII CMHOBIIT, pO3BO/IOKHEHHA CTPYKTYPU Iepefi-
HBOI CxpeleHoi 3B’13ku y 6 oci6 (42,9 %), y 4 xBo-
pux (28,6 %) TakoX AjaTHOCTOBAHO YLIKOI>KEHHS
Meflia/IbHOTO KOMIUIEKCY. JIuie 1 manjieHT MaB ypa-
JK€HHA NPUCePeJHbOr0 MeHiCKa.

Bynu BifcyTHi 03HaKM NOpPYILIEHHSA aHATOMIYHOI
CHiBBICHOCTI HJVDKHBOI KiHIIIBKM Ta TOPCIIHOL fe-
¢dbopmamii Bennkorominkosoi kictkn. KyT anTeBepcii
LIMIKY CTEFHOBOI KiCTKYM — Y MeXKaX BiKOBOI HOpMI
(35° £ 4,0°).

Y 2 rpymni (13 nmanienTis Bikom 8-12 p.) sTMHAamb-
Hi KOHTPaKTypy KOMiHHUX Cyr106iB I cT. Bif3Havanu
B 2 priteit (15,4 %), Il ct. —y 7 (53,8 %) Ta Ill cT. — y 4
(30,8 %). Cepenns maca Tina giteit Il rpynu ckimapana
31,5 xr. Y 8 ocib6 (61,5 %) miarHocTyBanu 601b0BMIt
CUHJPOM.

3a pesynpraramu Y3]l y 4OTMPUTONIOBOMY M A3i
CTerHa 3Ha4YHO 30iMbIINIaCs KiNMbKICTh TiMSTHOK PO3-
BOJIOKHEHH, YHAC/Ti/JOK YOTO 3'IB/IAI0THCS OCePefKI
MiKpOpO3pUBiB MA30BUX BOJIOKOH, Ha BiIMiHY Bix
IBOTOJIOBOTO M#3d, Y IKOMY BOJIOKHA 3a/IMIIAIOTHCSA
IIOTOBUIEHMMY, i3 BOTHMIAMM CIIO/IYYHOI TKaHMHU
B iforo cTpyKTypi. IH/jekc M'130B0i Macu IBOr0OI0BO-
ro M’s3a popiBHIOBaB 1,4 * 0,1, Ha BigMiHy Bif 4o-
TUPUTON0BOro, KK 3pocras go 1,80 + 0,4. Brpara
IPY>KHOCTI M’sI3a IPU3BOJUTH [0 3HVDKEHHS Ipafi-
€HTa MiXK aKTMBHMMM Ta ITACUBHUMI PyXaMU B KO-
nmiHHOMY cyrn106i (12,5 + 1,3).

V¥ 10 manienTis (76,9 %) BimsHayanyu O3HAKU Je-
reHepaTUBHO-AUCTPOGIYHUX 3MiH 3BA3KM Haj-
KO/TiHKa, a TaKOXX YaCTKOBe ypa>keHH: IepegHbOI
cxpetieHol 3B3ku. Y 7 oci6 (53,8 %) yurkomxeHHs
MOENHYBANNCA 3 YaCTKOBUM PO3PUBOM BOJIOKOH
00xinHoI BenmukoroMminkosoi spasku. Y 4 (30,8 %)
BiZisHa4any TpaBMy IIPUCEPENHbOTO MEHICKa Ta
y 1 xBoporo — 6iuHoro.
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Crnocrepiranuca MOMipHI O3HaKM IOPYILIEHHS
aHAaTOMIYHOI OCi HV>KHDBOI KiHIIIBKM Y PPOHTANbHIII
npoekuii. IlepeBuinenns ¢isionoriunoi Topcii Benu-
KOTOMinKoBoi KicTku — 11,5° £ 2,5° Kyt aHTeBepcii
LINIKY CTETHOBOI csAras 29° + 3,0°.

Y 3 rpymi (13 oci6 Bikom 13-17 p.) 3acikcoBaHO
HOPYLIEHHS M’S30BOTO TOHYCY y BUIJIA[I PUTif-
HOCTi. 3rMHa/MbHi KOHTPAKTYpM KOJMiHHUX CYITO6iB
III-1V ct. BifgHavanu B 6inbinocri. JInure y 2 manjien-
TiB (15,4 %) miarmocrysamu koHTpaktypu II c1. Ce-
penHA Maca Tijla XBOpUX CKlagana 54,5 Kr. bonbosuit
cuHApoM 6yB IpUCYTHIN mue y 3 miteit (23,1 %).

3a pesynpratamu coHorpadii B CTPYKTypi ABO-
TOJIOBOTO Ta YOTMPUTONOBOTO MA3iB CTeTrHa Bidyari-
3yIOTbCA O3HAaKM JleTeHepaTMBHO-AUCTPODITHIX
3MiH M’30BUX BOJIOKOH (MHOXXMHHi OCepefKu CIo-
Jy4HOI TKaHMHM). IHAekc M’A30BOi Macu B 000X
M’s3ax Oys ogHakosmit (1,85 * 0,3, BignoBigHO —
1,82 + 0,4). Crniocrepirasmaca Maiike IOBHa BTpaTa
€TaCTUYHOCTI M’A30BOi TKAHMHY — CYTTEBO 3HU3UB-
CA TPAJIiEHT MK aKTMBHMMM i IACUBHUMM PyXaMU B
KOJIIHHOMY cyr}I06i 8,5+ 2,0.

Amnani3 cTaHy nepBUMHHUX cTabinisaTopiB cBif-
Y4UTh PO YIIKOJ)KEHHA (PPOHTATBHOTO Ta  Me-
[iaJIbHOTO KOMIHHMX KOMIIZIEKCIB y 12 manieHTiB
(92,3 %) — HaABHICTb MiKpOpPO3pMBiB Ta OCEpefKiB
pybueBoi TkauuHM. Y 7 0ci6 (53,8 %) BifzHauanm je-
reHepaTUBHO-AUCTPOGiuHI 3MiHM MEHICKiB.

CriocTepiranacs sMiHa aHaTOMi4HOI OCi HM>KHBOI
KiHIiBKM Y (pOHTaIBHIN NpoeKii — 3MilleHHs
[IepIIOTO Mi>KIIaIblleBOro MpoMiXkKa Ha3oBHi. Ilepe-
BulleHH: (i3ionorivHol 30BHILIHBOI TOpCil BeMMKo-
rominkosoi Kictkn go 20,5° £ 1,3° KyT aHTeBepcii
IINKY CTETHOBOI KicTKM cAras 24° + 2,0°.

[IpocrexxyBanmaca NpAMONPONOpPLifiHA 3ajexX-
HICTb JlereHepaTMBHO-ANCTPOQIYHNX 3MiH IepBIH-
HUX CTabini3aTopiB Bij CTYHEHS KOHTPAKTYpM KO-
niHHOTO Ccyrnoba (puc. 10).

ObroBopeHHs

A. Mustafaeva Ta cmiBaBT., Bifl3Ha4al04M BUCOKY
9acTOTY 3TMHAJIbHUX KOHTPAKTYp KOMiHHUX CYT-
n06iB (47-58 %) y xBopux i3 JIII, cTBepmKYIOTb,
o gedopmaris 15° HeraTMBHO BIJIMBAE He JIMIIE Ha
CTATUKY i KiHeMaTUKy X0y, a 11 Ha pyHKIIi0 yCix cy-
I7100iB HUDKHIX KiHI[IBOK [20].

3a pesyjapraTaMyu OCTaHHIX myOmikauiit, edop-
manii I-II €T. cympoBOmXyI0TbCSA 6OTBOBUM CUHJ-
poMOM; AKWII ITOBA3AaHMII i3 HMOPYIIEHHAM MiK-
pouupKy/Anii, 3MiHo cy6¢acuiaTbHOrO TUCKY,
IleTeHepPaTUBHO-AUCTpodivHIMY 3MiHaMM B Miodac-
Iia/IbHUX CTPYKTypax [7, 15]. Lle migTBepmxyeTbca
HAIVMU JOCIIIKeHHAMU. TaK, y mauieHris i3 mo-

PYILIEHHSM MS30BOTO TOHYCY Y BUITISA/I pedieKTop-
HOTO HAaIIpy)XeHHA OONbOBVII CMHIPOM BifI3Hauamu
y 28,6 % Bumapkis, cmactiaHocTi — 61,5 %. Topi Ak
B 0ci0 i3 mopylLIeHHAM M$130BOTO TOHYCY y BUIJIA-
Il pUTiZHOCTI HAVHVDKYMIL piBeHb 60m0 — 15,4 %.
e noAcHIOETbCA TPOTPeCyBaHHAM CTYIIEHS KOHT-
PaKTypM Ta 3HAYHMMIU JleT€HePaTUBHO-IUCTPOPid-
HUMU 3MiHaMM B NEPBUHHMX i BTOPUHHMX CTabimi-
3aTopax KOTiHHOTO Cyr/106a. BifmoBigHo, 35cyBaHHsA
IpU4YNH 6ONTbOBOrO CHHAPOMY Ta JIOTO JTiKyBaHHSA
€ OJJHI€10 3 OCHOBHUX i Ha161/IbIII CK/IA[IHUX ITPOOTIEM.

E. Pantzar-Castilla, C. Martinez ta cmiBaBT. 3a-
3HAYAIOTh, 110 OCHOBHOKI HPUYNMHOK (POPMyBaHHSA
KOHTPAaKTypu € MsI30BMiT fucOanaHc i3 mepeBarowo
CM/IVM 3TMHAYiB TOMi/NKM, 30KkpeMa Ms3iB hamstring-
rpynu [21, 22]. L. Levaj i cuiBaBt., H. Sachn 3asHa-
YWY, 10 BeNVKe 3HAaueHHA B IIPOrpecyBaHHI Jie-
¢dbopmaunii maroTh cmabkocti m. quadriceps femoralis,
YHAC/TiJOK 4Oro BinOyBaeTbcs 3MiHa mosmuii Haj-
koniHka [1, 23]. Ha Ham mornayn, Ha ¢popMyBaHHA
KOHTPAaKTypM TaKOX BIUIMBAIOTb IATOJOTIYHi CU-
Heprii Mms3iB. Tak, MiodacuianpHuit 3B’30K Mix
m. peroneus longus i JOBrowo roaoBKo0 m. biceps
femoralis cTBOpI0E mepeBary OCTaHHBOIO Haf
m. quadriceps femoralis. Miodacuianpaa B3aemonis
KOpPOTKOI ro/IoBKM m. biceps femoralis i3 m. adductor
magnus yTBOPIOE CHHEpPTriuyHUIl 3B’I130K, SIKMIT IIpe-
BAJII0€ HaJl a0[yKTOpaMM CTETHa.

E. Cloodt i cmiBaBT. BigsHauaroTh, mo ¢ikcosa-
Ha IO3MIis CyI7I06a 3a/eXNUTDb Bifi JOBXMHU M13a
AK Y IOYaTKOBOMY 4aCOBOMY IIepiofii, Tax i mic/id ix-
HBOI TMaTonoriuHoi perpakiii [24]. Ha Hamry nymky,
He JIMIIe Be/IMYMHA KiHEeMaTUYHOTO JIAHIIIora M A3iB
Ta 00'€M IX Macu BIIMBAIOTh Ha (POPMYBAaHHS KOHT-
PaKTyp, aje i BeTM4MHa Ijleda CUIN, a TAKOX Kilb-
KiCTh TOYOK IXHBOTO IpuKpimneHHA. M. guadriceps
femoris € 3a Macoo Hal6GIMBUINM M’SI30M HIDKHBOI
KiHI[IBKM, ajie 4epe3 HasABHICTb JIMIIE OLHIEl TOYKNU
¢bikcarii Ta, BifITIOBITHO, OXHOTO IIEYa CUJIN, Y HO-
PiBHSHHI 3i 3TMHANIBHOIO I'PYIHOI0 M’A3iB TOMIIKU
m. guadriceps femoris Mae MeHIINII CUTOBUII BIINB
Ha rominky. BracHe BU3Ha4eHHA IJIOII IIOIIEPEYHO-
rO IepeTUHY MA3iB IpynM 3TMHAYiB JOBOANUTD, L0
m. biceps femoralis crerna mae npepanoye 3HaYEH-
Hs (iHgekc Ms130Boi Macu). OTpumaHni gani cmiBoa-
JAIOTh i3 KIIHIYHMMM ITIOKa3HUKaMMU, pe3ynIbTaTaMu
MaTeMaTMYHOTO MOJIeNI0BAHHA.

S. Herasymenko Tta cmiBaBT., BuBYawuu 6Oio-
MeXaHiKy KOJIiHHOTO Cyrno6a 3a 3rMHa/lbHOI KOHT-
pakTypu = 30° yKa3yoTb Ha MOPYLIEHH:d KOHTaK-
Ty CyI71060BOi MOBEpPXHi BeIMKOTOMiNKOBOI KicTKM
3 BupocTKamu crerHa. PikcoBaHa mosuuis cyrmno6o-
BUX IIOBEPXOHb IIPU3BOJUTD IO peTPAaKLil He ynIie
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M’A3iB, ajie il Kancyau cyrnoba mo ioro 3agHii mo-
BepxHi [25]. 3a3HaueHi 3MiHU € OTHUM i3 KTIOYOBUX
¢dakTopiB y GopMyBaHHI KOHTPaKTypy Ta ii mporpe-
CYBaHHI, 1[0 TAKOX CTBEPIKYIOTb y CBOIX IIpalAX
C. Martinez i cmiBast. [21]. IIpoBenene namu Y3]]
iHTpaapTUKYIAPHUX CTPYKTYP MOKa3aji0 HAABHICTD
IIMOOKMX JlereHepaTVBHO-AUCTPOMIYHNX 3MiH He
JIVIIIe B KAICYJIi, a i1 y 3B’13KaX, MEHICKaX, )XMUPOBOMY
Tini KoniHHOTO cyrno6a. JloBeaeHo, 1o 3i 30inblIeH-
HAM CMIM 3TMHAYiB Ta afAyKIOpiB CTerHa B JiTeil i3
JIIII spocTae BIIMB peTparOBaHMX IIePEAHbOI cXpe-
1eHoI Ta 00X1/JHOI Be/IMKOTOMIZIKOBOI 3B5I130K Y hop-
MYBaHHI KOHTPAaKTypM i MaTOMOri4HOI 30BHIIIHbOI
TOpCii BeIMKOroMinkoBoi Kictky. Ha Hau noriag, ui
3MiHN Y 3B’13KOBOMY aIlapaTi HeoOXiZIHO BpaXoByBa-
T B IIPOTHO3i KJIiHIYHOTO mepebiry 3aXBOpIOBaHHA
Ta BUOOPi METOIVKM TIKyBaHHS.

F. Biligli Ta criBaBT. BBaXKaroTs, 110 mpoiec ¢pop-
MYyBaHHsA 3TMHAJIbHOI KOHTPAKTypy KONiHHUX Cy-
171061B TiCHO HOBA3aHMII i3 STMHATBHO-IPUBITHNMU
KOHTPAaKTypaMI B KYJIBLIOBVX CYI/I006aX, HAXVIOM
Tasa BIIepef}, 30L/IbIIEHHAM HOHEPEKOBOTO JIOPHO3Y
11 aHTeBEePCi€r0 MPOKCIMAIbHOTO Biffliy cTeTHa [26].
3a pegynbraTaMy HAalINX AOCTiIXeHb, fedopmariis
371e6ibIIOro GOpMYyETHCA ITIOKPOKOBO: Y KY/IbIIOBO-
My CyTI06i, IOTiM — y KOIIHHOMY Ta HaJII ATKOBO-
TOMiJIKOBOMY, IO BifiMOBifjae KOHIeNIil «joint-by-
joint» — «cyrm06 3a Cyrmo6om».

Puc. 7. Mogenb IIpaBoro KOJiHHOTO cyraob6a
B cariTajpHill IIOWMHI Ta I0oro coHorpadis: a)
MOfie/Ib 13 YIIKOM>KEHHAM (POHTATBHOTO KO-
niHHOrO KoMmItekcy: 1 — lig. patellae; 2 — lig.
cruciatum anterius; 3 — lig. collaterale fibulare;
4 — meniscus lateralis; 6) conorpadis (mami-
ent B., 12 p.; giarnos: J1TI, srunanbna KOHTp-
aKTypa KomHHuX cyrno6is II cr.). 1 — ribians-
Ha vactyHa lig. cruciatum anterius (0 — 2,8); G
— HiZIAHKa rifpodiNbHO pO3BONTOKHEHOI 3B 3K
3 BHYTPIIIHIM PO3pMBOM BONOKOH (@ — 4,2);
2 — demopanpHa yacTuHa lig. cruciatum anterius

Puc. 8. Mopenp mpaBoOro KOMIHHOTO Cyrnoba
y dponTanpuiit mwromuui Ta conorpadis: a) Mo-
TieNb 3 YHIKOJ K€HHAM MeJlia/bHOTO KOJIiHHOTO
xomitekcy: 1 — lig. tibiale collaterale superficiale;
2 — lig. collaterale profundum; 3 — meniscus
medialis; 4 — lig. patellae; 5 — meniscus lateralis;
6) conorpadis (mauient JI., 12 p.; giarnos: J1TI,
BajibrycHa gedopMallis Ta STHMHAIbHI KOHTpaK-
TYpM KOMiHHUX cyrno6is II cT.); G3 — moBepxHe-
Ba Meflia/IbHA KoJIaTepaJibHa 3Bs13Ka 3 BHYTpill-
HiM pO3PUBOM BOJIOKOH; S — 03HaKJ XPOHIYHOTO
€KCyJaTYMBHOTO CMHOBiiTa

Puc. 9. ®opmyBaHHA 30BHIIIHBOI TOpCii BENMKOTOMiNKOBOI
KICTKM B pasi yIIKOI>KeHHS MeJia/IbHOTO Ta PPOHTAIBHOTO KO-
JTIHHMX KoMIUIeKciB: 1 — lig. cruciatum anterius; 2 — lig. tibiale
collaterale superficiale (pars distalis); 3 — lig. tibiale collaterale
superficiale (pars proximalis); 4 — lig. popliteum obliquum; 5 —
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Puc. 10. 3a/IeXHICTb flereHepaTUBHO-AUCTPOMIYHMX 3MiH 3BA3KOBIl
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E. Ciccodicalo, P. T. Thomason i criBaBT. BifsHa-
Yal0Th, 110 NPUYMHOK IATOJOriYHOI 30BHINIHBOI
TOPCil BE/IMKOTOMiJIKOBOI KiCTKM € 1i KOMIIEHCAaTOpHA
YCTaHOBKA Y Bi/INIOBiIb Ha HA/IIUIIKOBY aHTEBEPCIIO
IINKK cTerHa [27-29].

Hami cnocrepexxeHHA NiATBEPHKYIOTh BILINB
IUX YMHHUKIB Ha POPMYBaHHA 30BHILIHBOI TOpCii
BE/IMKOTOMIJIKOBOI KiCTKM Ta IIOCU/IEHHS KOHTPAKTY-
pu KonmiHHOTO cyrno6a. BinbyBaeTbcsa ckpydyBaHHA
CTETHOBOI KiCTKM y BUIIAZI IIOBOPOTY IPOKCUMAJIb-
HOTO BiJjIi/ly Ha30BHi Ta IMCTAa/IbHOTO — BCEPENVHY,
10 CHPUYMHIOE KOMIIEHCATOPHY 3O0BHILIHIO YCTa-
HOBKY ToMinku. B yrBopenHi Topciitnoi gedopmanii
BE/IMKOTOMI/IKOBOI KiCTKM TaKoXX Oepe y4acTb IaTo-
JIOTIYHMII BIUIMB ABOTOJIOBOTO M’$13a TOMINKM, AKNI

POTaTOPOM.

BucHoBKU

MexaHoreHe3 KOHTPAaKTypyu KOJIHHOTO Cyrmoba
Mae 6araToIUIOIMHHMIT MeXaHi3M yTBOPEeHHS Ta 3a-
JIEXKUTD Bifi 6araTboX YMHHUKIB:

— M’s130BMit fucbamaHc y BUITIAAL JOMiHYBaHHs
M’s3iB-aiiyKTOopiB Ta hamstring-rpynu 3a paxyHok
6i/1bIIOTO TI/IeYa CHJ/IN, KiZTBKOCTI TOUOK NPUKPIllIeH-
H, [TaTOJIOTIYHUX CUHEPTili;

- 6071boBMIT CUHAPOM (MiodaciiiaTbHMil, Hepo-
TeHHUII Ta apTpanriyuuii 6ib), IKMIT IPU3BOJUTH JIO
bopMyBaHHS KOMIIEHCATOPHMX 3TMHAIBHNX YCTAHO-
BOK KOJIIHHUX CyT/100iB i3 TOfja1bIon TpaHcdopma-
Li€I0 IX Y KOHTPaKTypU;

— 3MiHM HaBaHTa)KEHHS Ha I/IaTO BEIMKOTOMIi-
KOBOI KiCTKM, Iepur 3a Bce — Ha QPOHTAIBHUI Ta
MeJiaJIbHUI KOMiHHI KOMIIIEKCH, K1 IPU3BOAATD [0
IepeBaHTAXXeHHS 1 JereHepaTVBHO-AUCTPOdITHIX
3MiH B IHTPaapTUKY/IAPHUX CTPYKTYpaX;

- CKJIaiHa TopciiiHa pedopMaiis MmoegHye Je-
KiZIbKa CErMEHTIiB HIM>KHbBOI KiHIJIBKM: HaJIMIIKOBY
aHTEBEPCilo INIIKY CTE€THA, BHYTPILIHIO TOPCilo J10ro
IVICTAJIPHOTO BififiiTy B IMOEJHAHHI 3 IaTOIOriYHOI0
30BHIIIHBOIO TOPCi€0 BEIMKOIOMi/IKOBOI KiCTKM;

— 3aJIEKHICTb CTYIEHA KOHTPAKTYpPU KOJIHHOIO
cyrnoba BiJi BiKy, TPMBa/IOCTi IATOIOFIYHOTO MPOLe-

Cy Ta MacH Tija B fiiteit, xsopux Ha JITI.

Kondmnikt intepecis. ABTOpy JeK/1apyIOTh BiICyTHICTb KOH-
¢rikTy iHTepeciB.

IepcreKTVBY MOJATBUINX JOCTIAKEHD. Y MOJANBIINX [O-
CTifKeHHAX IIAHYEThCA IPOBECTY aHai3 e(eKTUBHOCTI JTiKy-
BaHHsA KOHTPaKTypU KOMIHHOTO CyI106a 3 ypaXyBaHHAM IaTO-
MOPGONOTIYHNX IPUUNH BUHUKHEHHS.

Indopmanis npo dinancysannsa. JKogHoi Burogu y 6ynp-
sAKift dpopmi He 6y710 i He Oyze OTpUMaHO.

Buecox aBTopis. [Janunos O. A. — o6rpyHTyBaHHA HAaNpA-
MY Ta MeTU HOCI/[)KEHH 1, HAIlMCAaHHA BIUCHOBKIB, 3arajibHe Ke-
piBuuTBO; lllynera O. B.— 36ip MaTepiaiB, HaNIMCaHHA OCHOB-

HOTO TeKCTy focmif>keHHs; [openik B. B. — ananis marepianis
mocmifKeHHs, GOPMYBaHHA CIICKY TiTepPaTypiL.
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