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LENNEBAA TPEHUPOBKA OYHKL N XO4bbbl

MO NAPAMETPAM NMEPUOAA OMNMOPbI U OQUHOYHON
OMNoOPbLI Y BOJIbHbIX B PAHHEM BOCCTAHOBUTEJIbHOM
NEPUOAE LEPEBPAJIbHOIO MHCYIJIbTA
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O6ocHoBaHue. 3Ha4MbiMy 6a30BbIMY NMapameTpamu Xoab0bl SIBSIKOTCS epuobl Oropbl Y OUHOYHOM
0ropbl Ha KOHEYHOCTb (repmos Oropbl — 3TO BCE BPEMS Oropbl KOHEYHOCTH, a Nepuos OgMHOYHO Orlo-
pbl — KOrja T0JIbKO 0Ha KOHEYHOCTb Ha oriope). Oba nepuoga MoryT ObiTb UCMO/Ib30BaHbl B KAYECTBE
LeneBbIX /15 TPEHUPOBKMU C BUOIOrn4eckor obpaTHoU cBs3bio. Ljenb nccnegoBaHns — n3yunts a¢-
heKTBHOCTb 0beux Ljes1eBbIX NapamMeTpOB /151 TPEHUPOBKU ByHKLMM xo4b0b1 C 6G1MOI0rndeckom obpar-
HOW CBSI3bI0 Y 60JIbHbLIX B paHHEM BOCCTaHOBUTEJ/IbHOM riepuoge LepebpasbHoro nHeynsta. Metogsl.
B uccnepgoBaHum yyactBoBasio 40 naymeHToB rno 20 B KaXK4ou rpyrine, KOTopbiM Obisl MpoBegeH KypcC
TPEHUPOBKM 10 rapMOoHU3aLmy xoas0bl: B IepBOL rpyrine — rio nepuogy oropbl, BO BTOPOV — r10 nepuogy
OAMHOYHOM Oropkl. B KOHTPOIbHYIO rpyry BoLw 20 340P0BbIX HYEe/I0BEK. ViccaenoBanv rnpocTpaHCT-
BEHHO-BPEMEHHbIE rnapameTpbl XoAb0bl B pon3BOJILHOM TEMIE B Ha4Yase v Mo OKOHYaHuu Kypca Tpe-
HUPOBKY, @ TaKXe KJ1aCCU4eCKNe KIIMHNYECKME LLKasIbl. TPEHNPOBKa Ha 6EeroBo JOPOXKE COCTOS/1a N3
10 ceccui. Pe3ynbtatbl. KiMHU4eCKME 1 BUOMEXaHN4eCcKne rnapameTpbl Xo4b0b! MpoAEMOHCTPUPOBAIN
LOCTOBEPHOE yJ/yyLIeHVe rnokasartesies, npy 3ToM bUoMexaHn4eCKmne rnokasaresiv BTOPOU rpyrbl CBU-
[eTesibecTBoBam 0 60s1ee TSXKE/IOM (PYHKLMOHA/IbHOM COCTOSIHUM [0 Havasa JIeHeHUs1 Npu O4UHaKOBbIX
K/IMHNYECKIMX rnapamMeTpax ro Lwkanam bapten, PuBepmug, PaHKVH, peabunintalymoHHON MapLLpy TUu3aumm
1 MaHyaJslbHOMY MbILLEYHOMY TECTUPOBaHWIO. B rnepBoi rpyrine rnosy4YeHbl KOCBEHHbIE JaHHbIE O BO3MOXX-
HOM BJIMSTHUM Ha TPEHUPOBKY LIE€/IeBOIrO 11oKa3aresis v rpsiMble — O ero BANSIHUM Ha (DYHKLWIO 340p0BOM
KOHEYHOCTH, 4YTO Tak>Ke MO3BOJISIET YBEJINYNTL Harpy3Ky Ha napeTnyHyo KOHeYHOCTb. Bo BTopow rpynrne
[OCTOBEPHbIX JaHHbIX O BIVSIHUM TPEHUPOBKM C B1OIOrN4YeCKOM 06paTHOM CBSI3bI0 Ha (DYHKLMOHA IbHbIN
pesynbTat He noJiy4eHo. 3akaveHne. CornacHo pesysistataM UCCIef0BaHus, Klaccudeckast KImHu4e-
CKasl OLjeHKa COCTOSIHUS NMaymneHTa MOXXET HE COOTBETCTBOBATb MHCTPYMEHTaIbHOMY (ByHKLMOHA/TbHOMY
nccnenoBaHuio xoabbbl. [py ncrois30B8aHNM LEIeBOro napameTpa TPEHNPOBKY «[1epruos Oropbl» roJy-
YeHbl KOCBEHHbIE CBUAETE/IbCTBA TOrO, Kakasi TPEHNPOBKa 3(hheKTUBHA.

KnroueBble cnoBa: TpeHnpoBKa; bruonorndeckasi obparHasi CBsi3b; pPaHHWU BOCCTaHOBUTE/IbHbIV re-
pviog nHCynbTa; broMexaHnka Xo4b0bl.
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hyHKUMKM xoabbbl MO NapamMeTpamM nepuoga onopbl U OQUHOYHOW OMNOpbl Y B0MbHBIX B PaHHEM BOC-
CTaHOBUTENBHOM Nepuofe uepebpanbHOro nHcynsta. KamHmydeckasi npaktvka. 2022;13(4):In Press.
doi: https://doi.org/10.17816/clinpract112483
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OBOCHOBAHUE

Buonornyeckas obpatHas cea3b (BOC) kak meToq
BOCCTaHOB/EHNS OBUraTesibHOM (PYHKLMN 1 DYHKLAN
X0Ab0bl B HACTHOCTU CTana Ncnonb30BaTbCA OTHOCKU-
TeNIbHO HepaBHo. B umetowmxcs nybnmkaumsx gaHHbIv
METO[ OLEHMBAETCA, NPeXXae BCEro, B Ka4ecTase nep-

JnueHsmns CC BY-NC-ND 4 /

cnekTusHoro [1]. SdpdekTnBHOCTb, KOTOPas OTMeYa-
eTcs 60NbLUMHCTBOM aBTOPOB, TEM HE MEHEE OCTAETCS
npegmeToM amnckyccun [1-3]. 3To cBsiI3aHO € TeM, YTO
ele OTHOCWUTENIbHO HeOaBHO He OblI0 TEXHUYECKON
BO3MOXHOCTU MCMNONb30BaTb OGUOMEXaHMYecKne na-
pamMeTpbl XoAbbbl B Ka4ecTBe LiENeBbIX NapameTpoB
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TARGETED TRAINING OF THE FUNCTION OF WALKING
ACCORDING TO THE STANCE AND SINGLE SUPPORT
PHASE IN PATIENTS IN THE EARLY RECOVERY PERIOD
OF CEREBRAL STROKE

D.V. Skvortsov' %3, S.N. Kaurkin'- %3, G.E. Ilvanova® 3, A.Yu. Suvorov' 3
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Background: Significant basic parameters of walking are the phases of support and single support
on the limb. Both can be used as targets for biofeedback training. Aim: the purpose of the study was
to investigate the effectiveness of both target parameters for training the function of walking with
biofeedback in patients in the early recovery period of cerebral stroke. Methods: The study involved
40 patients, 20 in each group, who underwent a training course to harmonize walking for the period of
support — the first group and for the period of single support — the second group. The control group
of healthy people also consisted of 20 people. We studied spatiotemporal parameters of walking at
an arbitrary pace at the beginning and after the end of the training course, as well as classical clinical
scales. The treadmill training consisted of 10 sessions. Results: Clinical and biomechanical parameters
of walking changed the values in the direction of a significant improvement in performance. At the same
time, the biomechanical parameters of the second group indicated a more severe functional state before
the start of treatment with the same clinical parameters. In the first group, indirect data were obtained
on the possible effect on training of the target indicator and direct data on its effect on the function of a
healthy limb, which also allows increasing the load on the paretic one. In the second group, there were
no reliable data on the effect of biofeedback training on functional outcome. Conclusion: The conducted
study showed that the classical clinical assessment of the patient's condition may not correspond to the
instrumental functional study of walking. When using the training target parameter — the support period,
indirect evidence was obtained that such training is effective.

Keywords: biofeedback; training early recovery; period of a stroke; gait analysis.
For citation: Skvortsov DV, Kaurkin SN, Ivanova GE, Suvorov AYu. Targeted training of the function of

walking according to the stance and single support phase in patients in the early recovery period of cerebral
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Submitted 10.11.2022 Revised 07.12.2022 Published 30.12.2022

ONs TpeHupoBku. [aHHOoe 06CTOSATENbCTBO CBA3AHO
C camoli NPUPOLOIA OCHOBHbLIX BUOMEXaHNYECKNX Ma-
pamMeTpoOB X0Abbbl, KOTOPble TPEOYIOT CneunanbHbIX
CpPeAcTB peructpaunn. Passutme TEXHONOrMn perncT-
paummn pasnuyHbIX U3NONOrMYECKUX MNapamMeTpos,
B TOM 4ncie N BUOMEXaHNYECKNX, 0aNI0 TEXHNYECKYIO
BO3MOXXHOCTb MPUMEHEHUS MMEHHO BroMexaHnyec-
KX MnapameTpoB xoabbbl Anst TpeHupoBkn ¢ BOC.
Takylo TPEHMPOBKY CTann NPUMEHSTb NPU Pa3INYHON
naTonornm yHKLMN OBVXKEHUS, B TOM YUCE Npu Le-
pebpasnibHOM NHCYNLTE.

OgvH 13 nocnepHMx aHanuTUyeckmx 00630poB
O TMPUMEHEHUN UeneHanpaBieHHON TPEHVPOBKM
¢ BOC no 6uomexaHnyeckum napameTpam XOAb-

O6bl Mpy uepebpasbHOM WHCYNbTE Obl1 BbIMNOSHEH
J. Spencer n coasrt. [1]. B paboTe oTmevaeTcs, 4TO
npenwecTBYOLNE WCCNEAOBaHNSA OEMOHCTPUPYIOT
CMeLLaHHble pe3ynbTaThl NPUMEHEHNS Pa3NYHbIX Lie-
NeBbIX NapaMeTpoB AN TPEHMPOBKM X0Ob0bl y 60/b-
HbIX Mocne LepebpanbHOro NHCyNbTa, OOHAKO Takme
TPEHVPOBKU OMNpPeeneHHO OKa3biBalOT BJIMSHWE Ha
pyHKLMIO XO0Ob0bI.

OpHa 13 CyLeCTBEHHbIX TEXHUYECKUX TPYAHOCTEN
ocywecteneHuss BOC — 3710 HeOO6XO0ANMOCTb TOYHOW
1 BbICTPON permcTpaummn napameTpoB xoasbbl B pe-
anbHOM pPEXUMe BPEMEHU, Y4TOObI UX MOXHO OblSIO
ncnonbdoBatb anst bOC [2-5]. MNpu 3TOM NpUMeHeHne
nopTaTuBHbLIX CeHcopoB ang 3apgady BOC-TpeHnpoBokK
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MOXET MPEeACcTaBNsATb OnpefeneHHoe pPeLUeHne Tex-
Hu4eckunx npobnem [6]. Takue ceHCOpbl TakxXe npen-
CTaBNSAT VHTEPEC 1 AN CUCTEM yOasnieHHOW peabu-
nitauun [6].

J.J. Tate n C.E. Milner [7] B cBOEM MCCnegoBaHnn
onpeaenunn YeTblipe OCHOBHbIX LiENeBbIX napamerpa
ans BOC-TpeHnpoBky xogpbbl: MO dNEKTPOMUOrpaM-
Me (UeneBbiM napamMeTpoM SABASETCH aMManTyda ak-
TMBHOCTM MbILWWLBI); KUHEMATUYECKMM MapameTpam
(oBVYXXEHNS onpefeneHHbIX CerMeHTOB UM CyCTaBOB
B onpefeNieHHble hasdbl XoAbbbl); KNHETUYECKUM napa-
MeTpam (reHepaums onpegeneHHbIX yCunun B onpege-
JieHHble hasbl XO0AbObI); MPOCTPAaHCTBEHHO-BPEMEHHbBIM
XapakTepucTnkam xogsosbl.

Pexxumbl obpatHon ceasn [1] npegnonaratoT uc-
nofb30BaHne BU3yaslbHOW, 3BYKOBOW, TaKTWIbHON
obpaTHOI CBA3N NI UX KOMOMHaUMK, Npyu 3TOM Ha-
nbonee NpMMeHNMbl Bu3yanbHasa 1 3BykoBasi obpart-
Hasi CcBA3b. TakTuibHasi obpaTHasi CBA3b MPUMEHS-
eTCAa Yalle BCero B BMAE HOCMMbIX BUOPALMOHHBIX
yctponcts. COBCTBEHHO, BM3yaNibHas 4acTb MNpef-
CcTaBnseT coboW BUPTYyanbHYID TPEXMEPHYIO cpepny,
roe naumeHT MOXET OCYLLECTBNSATbL HEKOTOPbIE Ae-
CTBUA, BNN3KME NO XapaKTepy C peasibHbIMU XU3-
HeHHbIMU Npoueccamu [8]. MNpu aTOM ynpasnsoLWu-
MU SBRSAOTCA napameTpbl QyHKUUM xoabbbl. Takne
TPEHUPOBKU CMOCOOHbI  CYLECTBEHHO YBENUYUTb
CKOPOCTb X0AbObl N0 CPaBHEHNIO C OObIYHON TPEHW-
poBkoli Ha Tpeamune [9]. B psfe nccnenosannii noka-
3aHo, 4TO 3BYKOBas obpartHas CBSA3b 415 NaUNEHTOB,
nepeHecLInx uepebpanbHbli MHCYLT, MOXKET AaBaTb
pesynbraThl Jyylle, YeM BudyansHas [10, 11]. OgHako,
€CJIN K OCHOBHOMY LiefIEBOMY CUrHasy, OCyLLeCTBSA-
towemy BOC, npubasuTb 4ONOMHUTENBHDLIV (B APYrON
MOLANBHOCTY), TO 3TO NMO3BONSET YAYYLWUTb PE3YSib-
TaT BOC-BO3gencTBUS [12].

Mo noBoAy MCNONb30BaHWA PasnnyHbIX TUMNOB na-
paMeTpOB Ha CEerofHsALHUA OeHb UMEKTCH crnepyto-
wme pesynsratel. B 0630pe [1] oTmMevaeTcs, 4To Tpe-
HupoBku ¢ BOC no anekTpomMmorpaMmmMme He rnokasasnm
Kaknx-mbo CyLeCTBEHHbIX W3MeHeHuln. BeposTHee
BCEro, NoToMmy, 4to umerowmecs cnyyvam bOC B xonbbe
no napameTpam 3NeKTPOMUOrpamMmMbl BKIKOHAIN TOSb-
KO BO3[ENCTBME Ha TPEXMNaByk MbILLY FOAEHU, YTO
Henb3a Npu3HaTe AOCTaTo4HbIM. Kpome 3Toro, camu
NPOTOKOJIbl UCMOb30BaHUSA 3neKTpomuorpadumn ons
BOC-TpeHMpOBKY UMEKT BAPUATUBHOCTb, YTO CHUXKA-
€T BO3MOXKHOCTb CpaBHeHUs Nx 3HEKTUBHOCTHU.

BOC ¢ ncnonb3oBaHWeEM KUHEMATUYECKUX Mapa-
METPOB (PETUCTPUPYIOLLMIA FTOHUOMETP Ha KOJIEHHOM
CyCTaBe) nokasasna yMeHbLLeHne NacCUBHOMo 3amblka-

HMS KONEHHOro cycTasa y 60MbHbIX Nocse Lepebpalb-
Horo uHcyneta [13, 14].

BOC ¢ ncnonb3oBaHMEM KMHETUHECKNX MapameT-
pPOB NpuMeHsieTcs 6osiee 4acTo, 4TO OOYCNOBMEHO,
CKOpee BcCero, JocTaTtoyHo 60MbluMM BbiGOpPOM pe-
rUCTPUPYIOLWNX NPpMBopoB. IDTO MOryT ObiTh Kak gu-
HaMOMeTpu4eckKme nnatgopmbl, Tak U creyunanb-
Hble nepgobaporpaduyeckne CTeNbKW, BKNaabiBaeMble
B 00yBb [15], nnu gpyrue yctponcTtea. B npoBeneHHbIX
nccneposarHuax [15, 16] nonydeHbl NONOXUTENbHbIE
pesynstaTbl Takol TPEeHUpPOBKW. VimeeTca nonoxu-
TENbHbIN OMNbIT NCMNOMb30BaHNSA B Ka4eCTBE LLeNeBoro
napameTpa OTAeNbHbIX SKCTPEMYMOB pPeakuuy onopbl
B nepegHesagHem HanpasneHun [17]. Takne uccne-
[OBaHNA NPeacTaBnsioT 3HAYUTENbHbIN MHTEPEC, MO-
CKONbKY CWJfibl MPOMYAbCUN U TOPMOXXEHUSA ABNSIOTCS
OLHUMU 3 BEOYLLNX B KNHETUKE XOAbLObI.

Ncnonb3oBaHne BOC-TpeHUpOBKU MO MPOCTpPaH-
CTBEHHO-BPEMEHHbIM MapameTpam C LeneBbiMU Mo-
KasatensaMmy [AAvHbl MAW  LUMPWHBIL LLara nokasanu
NPOTMBOPEYMBbIE pPe3ynbTaTbl Y O60MbHLIX MOcne Le-
pebpanbHoro wuHcynsra [7, 18, 19]. WccneposaHue
A. Brasileiro n coasT. [20] He 06HapPy>XWUno yBenuye-
HAS ONWHBI Wara npy UCMNofib30BaHWM 3TOro napa-
MeTpa B KavecTBe Lienesoro. Eule meHbllee pacnpo-
CTpaHeHre UMEET UCMOMNb30BaHME LUMPUHBI Lara Kak
uenesoro napametpa [21]. B paHaoMn3npoBaHHOM
KOHTPOJSIMPYEMOM UCCNea0BaHNN BbICOKOIO KavecTBa,
nposeneHHom M. Druzbicki u coasT. [18], He ypanocbk
NPOOEMOHCTPUPOBATL 3HAYUTENBHOIO YYYLLEHNS Ka-
YyecTBa NOXOAKM nocne TpeHnposkn ¢ BOC no gnuHe
wara B CpaBHEHUN C OObI4HbIMM TPEHMPOBKaMU Ha
6Gerosoli OOPOXKe. Halwe npepllecTsyolee mnccne-
poBaHue [22, 23] nokasasno, 4TO B paHHEM BOCCTaHO-
BUTENBbHOM Mepunofde LepebpanbHOro MHCymsra OTHO-
CUTENIBHO KOPOTKME Mepuogbl TPEHUPOBOK, OOLLEN
ONMTENBHOCTBLIO HE NpeBbILLatoLwme 3 Hef, 1 COCTOsLLME
B cpegHem 13 10 TPeHNPOBOK, NPOBOAUMBIX MO Lene-
BOMY MoKasaTesto «Mepuog onopbl» (BCe BPEMS OMNopbl
KOHEYHOCTU), HE MO3BONAKT cAenarb OAHO3HAYHOro
3akJilo4eHns u TpebyloT fanbHenwero nayyexus. MNpu
3TOM BpPEMEHHbIE NapamMeTpbl SABASIOTCA OAHUMU U3
6a30BbIX 1 onpefensLwmx GyHKLMOHaNBHOE COCTOS-
HVe, N3 HX OBa ONpPedenstoT, HACKONIbKO KOHEYHOCTb
COXPaHSIET CBOK (DYHKLMIO OMOpbl: 3TO NapameTpbl
«nepuog, onopbl» U «NePUOL, OQUHOYHON OnopbI» (TOMb-
KO OfjHa KOHEYHOCTb Ha onope). B oTHOLWEeH BTOporo
napameTpa B OOCTYMHON NUTepaType He yaanocb 06-
Hapy>XUTb COOTBETCTBYIOLLMX NCCNE[OBAHWIA.

J. Spencer n coasT. [1] no noBogy nopsgka npu-
MeHeHus BOC-TpeHnpoBKK, BKJKHaKOLWen ANvTeNb-
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HOCTb CaMMX TPEHWPOBOK, WX 4YacToTy, MOBTOpsie-
MOCTb, KOIMY4ECTBO, OTMEYaoT B CBOEM 0630pe O4eHb
BbICOKYIO BapuabensHoCTb. OT eanHNYHBIX TPEHUPO-
BOK, e CpaBHMBAOTCA napamMeTpbl A0 U Nocne Bbl-
NOSIHEHNST yNpaXKHeHW, 0O HECKOJMbKMX MocnefoBa-
TeNbHbIX TPEHWPOBOK. KonmyecTso BapbupyeT oT 3
0o 20 TpeHnpoBoK, a nx spems — ot 11 go 30 muH.
YacToTa TPEHNPOBOK M3MEHSAETCS OT TPEX B HEOENO
0O OBYX eXefHeBHO. ABTOPbI NPUXOOAT K 3aKfo4e-
HWIO, YTO OaHHble napameTpbl TPeOYT AaNbHENLWEro
N3yYeHns, 1 oNTUManbHble UX NapameTpbl MOryT 3aBu-
CeTb OT MHOIMX (hakTOpPOB, BKJIIOYas CTagno TeYEHNSs
LepebpanbHOro MHCynbTa.

Llenb nccnepoBaHuss — n3y4nTb AMHAMUKY BOC-
CTaHOBNEHNS PYHKLMN XOAbObI Y 60MbHLIX B PaHHEM
BOCCTaHOBUTENIbHOM nepuofge LepebpanbHOro UH-
CynbTa B pesynstare NpYMEHEHNs TEXHONOrni Lene-
HanpasneHHbix BOC-TPeHNPOBOK C BO3LENCTBUEM Ha
6a30Bble NapameTpbl X0A4b6bl — NEPUOLAbI OMOPbI.

METO b

Awv3saiiH uccnepgoBaHus

OKcneprMeHTanbHoe, NPOCMNEKTUBHOE, PaHOOMU3N-
pOBaHHOE, MHTEPBEHLMOHHOE, NPOAOLHOE, MUIOTHOE.

Kputepun cootBeTcTBUS

Kputepuy BKIOYEHUS: NaLMEHTbI C FEMUNAPE30M
B pPaHHeM BOCCTaHOBUTENIbHOM Mepuoge BrepBble
BO3HVKLLErO MOAYLIAPHOrO WLWEMUYECKOrO WHCYSb-
Ta; BO3pacT Ao 75 neT; pyHKUMOHaNbHasa roToBHOCTb
K BepTuMKanusauuy; afekBaTHas peakuus Ha npoby
C OpTOCTa30M; BO3MOXHOCTb [Aep)XaTb BepTuKalb-
HYIO CTOIKY B TEYEHME HE MEHEE MUHYTbI; X0ab0a 6e3
NMOCTOPOHHUX BCMOMOraTesibHbIX MPEegMETOB; SCHOE
CO3HaHVe C ypoBHEM 60QpPCTBOBaHMS, OOCTATOYHbIM
L7151 YCBOEHWS 1 BbINOSIHEHNSI UHCTPYKLUIA NpU NpoBe-
OEHUN NCCNefoBaHUsA 1 TPEHUPOBOK; OTCYTCTBUE KOr-
HUTWBHbIX HapyLUEHWI, NPENATCTBYIOLLMX MNOHNUMAHWIO
MOCTaBNIEHHbIX MCCneaoBaTenemM 3apad; OTCYTCTBUE
CEHCOMOTOPHOW adasnm; Hann4ine ToHyca B MblLax
HKHEN KOHEYHOCTN Bbilwe 2 6anioB no moguduum-
poBaHHOW LwWKane cnacTtu4HocTtn AwdopTt (Modified
Ashworth Scale); oTcyTCTBUE AEKOMMEHCMPOBAHHOW
COMAaTNYEeCKON NaTonornm, UWEeMNYEeCKUX N3MeEHEHUN
Ha aNeKTpoKapamuorpaMmMe, cepaeyHon HepocTaTou-
HocTu (Il knacc n Boiwe no Killip); oTcyTcTBYE 3a60-
neBaii LEeHTpanbHON © nepugepryeckort HepBHON
CUCTEMbI, MOMUMO WHCYNbTa, COMPOBOXAAKLLMNXCS
HEBPOJIOrMYECKNM [edrLUUTOM (MOCNEeACTBMS TpaBMm,
onyxonein, noavHerponaTuy U T.Nn.); OTCYTCTBUE Op-
Toneguyeckor nartonorun (CycTtaeHble Aedopmaun

OPUTUHAJIbHbIE UCC/TEQOBAHUA

N KOHTPaKTYPbl, Bblpa>XeHHbI 601EBOI CMHAPOM, am-
nyTauum KOHEYHOCTEN 1 Ap.).

Kputepuy WCKIIOHYEHWS: HeaOeKBaTHas peakuus
CEPAEYHO-COCYAMCTON CUCTEMbI BO BPEMSA MpoOBefe-
HUS TPEHNPOBKU; CTPax XoAbbbl Mo TpegMuny; oTkas
naumeHTa OT NpoBefeHUs neYvebHbIX MeponpuaTul;
oTpuuaTenbHas AVHaMMKa HEBPOMOrMYECKOro u/unm
COMaTM4eCKOro crartyca.

Ycnosus npoBepeHus

VccneposaHne nposogunock B nepuog ¢ 2020 no
2022 r. B nabopaTtopun Hay4Ho-nccnenoBaTensCkoro
LeHTpa MeauumHcKon peabunutaumm OIrby OLIMH
OMBA Poccun.

OnucaHne MeaMLMHCKOro BMeLwlaTenbcTBa

B nccnepgoBaHuy npuHUMann yyactue fose rpynnbl
naumeHToB (Mo 20 4enoBeK B KaXkAoW) C remunape-
30M B paHHEM BOCCTaHOBUTESIbHOM NepUode Brnepsble
BO3HMKLUErO MOJYLLAPHOMO ULLEMWUYECKOrO WMHCYNbTa
M rpynna KoHTpons, coctoswas n3 20 30opoBbIX 1C-
nbiITyeMbix. VcnbiryembiM npoBogunnce Kypcbl BOC-
TPEHMPOBOK MO NPOCTPaHCTBEHHO-BPEMEHHBbIM Mapa-
MeTpam xoAbbbl — Mnepuody onopbl U Nepruogy Oau-
HOYHOW OMOPBbI.

MeTtopuka oueHKU hyHKLUMN XOAbObI

O6BEKTUBHYIO AMarHOCTUKY (YHKLMW X04b0bl Bbi-
NONHANM C NMoMoLlbio Komnnekca «CTtaguc» (Henpo-
codT, MBaHoBO). C MOMOLLLI0 3NACTUYHBIX YAEPXKMN-
BalOLMX NIEHT Ha 006nacTb KPEeCTLa, BEPXHIOW TPETb
6enpa 1 HUKHIOK TPETb FOMEHN C HAPY>XXHbIX CTOPOH,
Tbina o6eux cTOM npom3Boauan uUKcaumo cemu
NHEPLMOHHBLIX CEHCOPOB «HelpoceHc». Kaxapln Cex-
COp MMEET BO3MOXXHOCTb 3anucy amnanTygHbIX napa-
METPOB MCCieQyeMbIX CYCTaBOB U (PyHKLMOHAbHOM
anekTpomuorpacpun. Pernctpuposanack anekTpuyec-
Kasi akTUBHOCTb C MOBEPXHOCTHbIX MbILLL, 6eapa 1 ro-
JIEHN: NPSMON MbIWLbl 6eapa, CyMMapHasi akTUBHOCTb
OBYrnaBov M MNONYCYXOXXUSIbHOM MbIlWLUbl, NEPeaHEN
60bLLEOEPLIOBOM MbILLbI U CyMMapHas akTUBHOCTb
Hapy>XHOW N BHYTPEHHEN rONOBOK Tpexrnasoun. Wc-
nosib30Basi 0OHOPA30BblE NMOBEPXHOCTHbIE ANIEKTPO-
obl Mederen (Kutai).

CeHcopbl pa3meLLaloT 1 KannbpytoT B HelTpanb-
HOM MOJIOXKEHUN MauueHTa: CTOS MPsIMO, CTOMbl Ha
LUMPWHE NJieY, PYKKN BbINPsSIMIEHbl BOOMb Tena, Taso-
6enpeHHble N KOMEHHbIE CYCTaBbl BbINPsiMIIEHbI. Pe-
rmcTpaumio GrMOMeEXaHUYeCcKnUx napameTpoB MNpPOn3-
BOASIT BO BpeMsi XOAb0bl NayneHTa B Npon3BOJIbHOM
Temne Ha gnctaHumm 10 M, KOTOpPbIN passopaynBaeTcs
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KaxKOplll pa3 B KOHLE 1 CHOBA NPOAOKAET ABUKEHME.
CornacHo 6a30BbiIM yCTaHOBKaM Mporpammel, Lwaru
C HEeyCTaHOBVBLUVMMUCS NnapameTpamu (pasroH 1 Top-
MO>XEHME) NPOrpaMMHOe obecrneyeHne aBTomaTnyec-
kn otbpacbiBaeT. OcTanbHble LUKNbI Wara KanbKyau-
pytoTca. PerucTtpaums 3aeBepluaeTcs no WUCTEYeHUU
60 cek unu npu goctmxeHum 40 UMKIIOB Lwara.

B npouecce nccnepoBaHus HEMPOCETb Nporpam-
MHOro obecrnevyeHns onpegensna umknbl wara (LLL)
ONA KaXOoW HUDKHEN KOHEYHOCTUM U B COOTBETCT-
BMM C HMMW paccuyuTbiBana gpyrue napametpbl LILLIL
[ns nocnegyrowein OLEHKNU perucTpupoBany npocT-
PaHCTBEHHO-BPEMEHHbIE OMOMEXaHUYeCKMe napamet-
pbl. K BpeMEHHbIM OTHOCWMAUCL OAUTENbHOCTL LiLL
(B cek); KOIMUUNEHT PUTMUYHOCTU (CUMMETPUM):
OTHOLLEHNE BpPEMEeHU onopbl (stance phase) MeHb-
Wwee K 60sblLEMY; YacTOTa LWaroB (B Larax B MUHYTY;
w/muH). OThenbHble BpeMeHHble nepuodbl  LiLL
(8 % ot LiLLI) HocsAT HasBaHWe «hasbl Xoapbbl»: Neprog
onopsil (M0O), nepuopg, ognHo4dHom onopsl (OO), cymmap-
HbI nepwopg, aeoriHon onopsbl (O) n napameTp Hava-
na UL gpyroi Horu (Ha4ano BTOPOW ABOWMHOW OMopbl,
HB[). lNpocTpaHCTBEHHblIE MapameTpbl — BbICOTA
nogbema ctonbl (clearance) (BINC; B ¢cm); ckopocTb
xonb6bl (V; B kMm/4); anvHa LILL (B cm).

MeTtopauka BOC-TpeHnpoBKu

Cuctema «CTaguc» obnagaet pyHKLMOHANOM Osi
uenesont BOC-TpeHupoBKu xoabbbl MO BbIOPaHHOMY
NPOCTPaHCTBEHHO-BPeEMeHHOMY napameTpy. OueHka
X04b0bl NMPOBOANTCSA MOCPEACTBOM [ABYX CEHCOPOB
«HelnpoceHc», 3aKpennieHHbIX B HUXKHEN TpeTn rone-
Hell C Hapy>XHOW CTOPOHbI 3MACTUYHbIMW JNEHTaMMU.
MepBbIM 3TANOM NaUMEHT C YCTaHOBEHHLIMU CEHCO-
pamu CTaHOBUTCS Ha OEroByto LOPOXKY, MOC/E Yero
OOPOXKY BKJIOYAOT 1 BbIOMPAOT PEXMM CKOPOCTH,
KOMOPTHbIN ANsa nauneHTa. B Havyane kaxkgon Tpe-
HUPOBOYHOI CECCUY HA MEOULMHCKOM Tpeamune npo-
n3BOONTCA ABYXMUHYTHas OLEeHKa MPOCTPaHCTBEHHO-
BPEMEHHbBIX MapameTpoB XoAbbbl (temporospacial).
Mo OKOHYaHWM BLIBOAWUTCS OTYET C NPOCTPAHCTBEHHO-
BPEMEHHbBIMUN NapameTpamu Xofbbbl C 0OTMETKaMU Na-
pamMeTpOB, BbIXOASALLMX 32 Npenenbl HOpMbI.

[anee oTmeyaloT napameTp, KOTOpbIi BygeT uc-
nonb30BaH AN TPEHUPOBKU. [Nsi NepBoW rpynnbl UC-
MbITYEMbIX NCMOB30BaNMN NapameTp «Nepnog onopbl»,
[ANs BTOPOW rpynnbl — napameTp «Of4MHOYHas onopas.
Mocne 4ero nposoputcs BOC-TpeHuposka (puc. 1),
roe BblOpaHHbI MapameTp oTobpakaeTcsa B BUae
CTONOGUKOB C OTMETKaMmu MAaHNPyeMOro AvanasoHa
N3MeHeHMWn. Bbixop 3a yCTaHOBSIEHHbIN Anana3oH Mno-

Puc. 1. lNMpouecc TpeHnpOoBKN.

Fig. 1. The training process.

Ka3bIBaeTCHA Kak OLLUMOOYHbIN, MPY 3TOM 3aMeaNs0TCS
nepenBUKeEHNE MO BUPTYasbHON CPeae 1 BbIMOSHEHVE
TpebyeMoro B BUPTyanbHOW cpefe 3agaHusi. ABTO-
MaTU4eCKNIA anropuT™M TPEHUPOBKM HACTPOEH TaKUM
06pasoM, YTO NP yCNeLwHOM BbINOSIHEHUN AMana3oH
N3MEHEHMN KOPPEKTNPYETCS B CTOPOHY OOJbLLEA CUM-
MEeTpUM NapameTpPOB.

TpeHnpoBKa NPOBOAMNACH B aBTOMaTU4ECKOM pe-
XUMe OO0 yTomMneHus nauueHTta. [pu Heobxognmo-
CTU TpaHuupl [OMNYyCTUMbIX KonebaHuin BblIBpaHHOrO
napameTpa MOXXHO ObIO OTPEryMpoBaTh BPY4HYHO.
BOC-TpeHupoBKa ocyLlecTBnsanacb MCXO4SA U3 Tex
BO3MOXXHOCTEN, KOTOPble OblIN MOCUSIbHBI NALMEHTaM
N TEXHUYECKUN OCYLLECTBUMbI B TEYEHNE NX NpebbiBa-
HUS B cTaymnoHape. MauneHTbl HaxoauMch B cTaumo-
Hape pasHoe KOMMYEeCTBO [OHEN B 3aBUCUMOCTM OT
KaHana rocnutanuauun, 4To BANSINO Ha KOMNYECTBO
3aHATUA. Takum 06pasom, HeOOXOAMMO BbINo OCyLLe-
CTBUTb HE MeHee BOCbMU TPEHNPOBOK. B rpynne Tpe-
HUPOBKM MO NapameTpy «nepuog onopsbl» (MO) konu-
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4eCTBO Npoueayp coctasuno 8-11 (9,2+2,12), B rpynne
TPEHMPOBKM NO NapamMeTpy «Nepuros OQUHOHYHOW Ono-
pbl» (TOO) — TOXE 8-11 (9,6+0,94). CTaTMCTNHECKNX
pasnunyuii He 6bINo.

OnnTenbHOCTb TPEHNPOBKM MPY CTPOrOM COOTBET-
CTBUM BCEM KPUTEPUSAM BKJIHOHEHNS N UCKIIIOHYEHNS BO
MHOIFOM OMpefenseTcs COCTOAHNEM NauueHTa Ha Mo-
MEHT ee NpoBefeHns. TPEHMPOBOYHAs CECCUSt MPOBO-
Annack 00 NOSIBNIEHUS MPU3HAKOB YTOMMEHUS (Kano-
6bl MauUWeHTa Ha yCTanoCTb WU BU3yasnbHas KapTuHa
Hanps>xeHusl). Kpome aToro, NpyHUManu BO BHUMaHuEe
perpecc napameTpoB TPEHWPOBKWU: OTCYTCTBME OU-
HaMUKN U3MEHEHMNS TPEHNPYEMbIX MapamMeTpoB, CHU-
)KEHMNE PUTMUYHOCTMN OBWKEHWS, YBENMYEHNE Npene-
JIOB U3MEHEHUs TPEeHMpyemMoro napameTtpa (Bce 310
oTObpaXkaeTca Ha MOHWTOpe onepartopa). B cpeg-
HEM OUTENbHOCTb TpeHuposkn ans MO cocTtaBuna
17,53 muH (0T 15,14 1 go 20,39), a anss FOO — 19,06 MuH
(ot 13,03 n pgo 25,06). Mpn cpaBHeHUN NapameTpoB
CpedHen ANMTENbHOCTU TPEHWPOBKU UCCNERYEMbIX
rpynn nosly4eHo OCTOBEPHOE pasnunyune B Brae 60sb-
wero BpemeHu TpeHmposkm B OO (p <0,05).

Mapka wucnonbdyemoro Tpegmuna — Runner
RHC500 (Air Machine, WUtanus). CkopocTb XxOAbObl
NauMeHTOB Ha TPEHWPOBKE WU3MEHSiNACb COrnacHo
CyObEKTVBHbBIM OLLYLLIEHNSIM MAUVMEHTOB N KPUTEPU-
AmM 6e30NacHOCTY NPOBEeAEHNS TPEHNPOBKU. CpefHss
CKOpOCTb xoAbbbl nauueHToB pns MO cocTtaBuna
1,06+0,47 km/4 (o1 0,35 n go 2,10 km/v), gna NOO —
0,99+0,37 km/4 (oT 0,34 n po 1,71 km/4). CTaTncTnye-
CKMX pasnmyunin He 6b1S10.

Ons ypobcTBa NprYMEHeHNs B yCnoBusx nabopa-
TOopUN, Korga nonoxxeHne moHntopa ans 6OC-cpeabl
ObINIO ONTUMAasIbHLIM MO3aaM AOPOXKMW, NCMONb30Banu
pPexXunm ckopocTu Hasaf. C y4eToOM TOro, YTO CKOPOCTb
XOAbObl MauMEHTOB Oblfla HE3HAYUTENBHON, peXxuma
OBUKEHMS Ha3a[, 0ka3anochb JOCTATO4HbIM.

OTnueckas akcnepTusa

ViccnepgoBaHue BbINOMHEHO B COOTBETCTBUN C 3TU-
YeCKMMU MNpUHUMNaMy  XenbCUHKCKOW Aeknapaumu
C MNOnyyYeHneM MNMCbMEHHOrO corfacus nauveHTa Ha
y4yactue B MCCnegoBaHuM M ogobpeHO NoKabHbIM
aTn4ecknum komutetom Oy ®LIMH ®MBA Poccun
(OK OLIMH ®MBA Ne 7 ot 19.07.2021).

CTtaTtuctun4eckuii aHanms

O6paboTka Mony4YeHHbIX Pe3yNnbLTaToB NPOBEAeHa
CTaHOapTHbIMW MeTodamMu onucaTesnbHOW Bapuauu-
OHHON CTaTUCTUKU C PaCHETOM CPELHUX 3HAYEHUN
N cpefHeKBafpaTUYHOro OTKJIOHeHUsi. cnonb3oBaH

OPUTUHAJIbHbIE UCC/TEQOBAHUA

nporpaMmMHbin naket STATISTICA 12. OueHky gocTo-
BEPHOCTU Pasnuynin BbINOSHANN C MOMOLLLIO KpUTe-
pust BunkokcoHa-MaHHa-YntHu ¢ kputepuem p <0,05.
MpoBoaWIN CPaBHUTENBHYIO OLEHKY aHanornyHbIX na-
paMeTpoB KOHTpanaTrepasbHON 1 NapeTUYHON CTOPOH
C nokasatensmu rpynmnbl 30poBbIX 4OOPOBONbLEB.

PE3YJIbTATbI

O0ObeKTbl (Yy4aCTHUKM) uccnepoBaHust

lpynnbl NAUWEHTOB C reM1nape3om B paHHEM BOC-
CTaHOBMUTENBHOM MEpPUOAEe BrepBble BO3HUKLLErO MO-
JYLLAPHOro ULLIEMUYECKOro UHcynbTa (Mo 20 4Yenosek
B Ka)gow) Oenunu cnenbiM pPaHgoOMU3NPOBaHHbLIM
METOLOM MO Crnocoby BO3LENCTBUSA Ha TPEHVPOBKE.
lpynna, nonyyasBluas TPEHNPOBKY MO napameTpy «mne-
puog onopsl» (IMO), cocToana ns 15 My>4uH 1 5 xeH-
WMH, M3 HMX 9 C MpaBonosywapHbIM MOpPa>KeHnem
rofoBHoro mosra, 11 — ¢ nesononywapHbIM, CpPea-
HUI Bo3pacT 49,05+12,44 (23-65) net, cpegHuin pocT
176,35+8,52 cm (159-195), cpepHuin Bec 79,50+13,34 kr
(49-102), gHeln nocne OCTPOro HapyLleHNs MO3roBO-
ro KposoobpaweHus 113,05+47,96 (28-179). pynna,
nonyyasLuasi TPEHUPOBKY MO NapameTpy «OAUHOYHAs
onopa» (F00), Bknoyana 10 Mmy>4uH 1 10 XKEHLLUH, 13
HuX 11 ¢ npasBononyLapHbIM MOPaKeHMeM FOsI0BHO-
ro mosra, 9 — c NeBonosyLIapHbIM, CPEAHUIA BO3PaCT
55,05+11,50 (35-74) neT, cpepHuin pocT 174,40+£8,12 cm
(159-187), cpegHuin Bec 78,90+10,78 kr (59-95), oHen
nocne OCTPOro HapyLlleHUs MO3roBOro KpoBoobGpa-
weHns 100,75+58,65 (25-179).

lpynny koHTponsa coctaBunm 20 nNpakTUYecKu
300pO0BbIX XeHWwmH (n=10) n myx4inH (n=10), cpea-
HUA Bo3pacT 28,8+3,66 (23-35) net, cpegHuii pocT
176,8+5,53 cm (168-188), cpegHuin Bec 76,25+14,09 kr
(55-100), He umetoLMX B aHamMHe3e TpaBM 1 3aboneBa-
HWI OMOPHO-ABUraTesIbHOro annapara.

OcHOBHbIe pe3ynbTaTbl UCC/IE[0BaHUSA

PesynbraTtbl nccnegoBaHnsa AMHAMUKU COCTOSHUS
Mo WwKanam oueHKN (OyHKLUMOHAbHBIX MCXO40B Npen-
cTaBneHbl B Tabn. 1. B pesynsrate npoBeneHHOro
nedeHnsa HabnwogaeTcss AOCTOBEPHOE YyulleHne Mo
BCEM UCMonb3yemMbiM Lwkanam (p <0,05).

Pesynbrathl uccnegosaHus QUHAMWKKU MO LUKane
OLEeHKM MbiweyHol cunbl (Medical Research Council
Weakness Scale, MRC) npenctaBneHbl B Tabn. 2.
B pesynstate npoBedeHHOro neveHus HabnopaeTcs
OOCTOBEPHOE YNyYLLEHNE MO BCEM MbILLEYHbIM Tpymn-
nam B 06oux nccnegyemblx konnektmneax (p <0,05).

[aHHble aHanu3a npoCTPaHCTBEHHO-BPEMEHHbIX
napameTpoB xoabbbl NpeacTasneHsl B Tabn. 3. MNMapa-
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Tabnuua 1/ Table 1

OueHka no wkanam pyHKLnoHanbHbIX ucxopos /
Functional outcome assessment scales

LLikanbi
Mpynna Bapten PuBepmunpg P3HKUH LLIPM
Ao Mocne Ao Mocne Ao Mocne Ao Mocne
rmo 74,7£10,3 = 81,7+10,3" 9,4+21 11,0+2,1* 3,0£0,0 2,8+0,4" 3,0+0,3 2,8+0,4*
roo 73,7£8,4 | 85,5+10,5* 8,8+1,9 10,8+1,7* 3,0£0,0 2,6+0,7* 3,0£0,0 2,6+0,7*

Mpumeyanue. * p <0,05 (N0 CpaBHEHNIO C TaKMM XKe nokasartesnemMm go nedenHus). «o» — napameTp go TpeHuposku BOC;
«Mocne» — napameTp nocne TpeHnposkn BOC. BOC — 6ronornyeckas obpatHas ceasb; MO — rpynna TpeHMpoBKY No
napameTpy «nepuog onopbl»; FOO — rpynna TPeHWPOBKK MO NapameTpy «neprog OAMHOYHONM onopbl»; LLIPM — wkana

peadunMTaLMoHHON MapLIPy TU3aLWH.

Note: * p <0.05 (compared with the same indicator before treatment). “Before” — parameter before the biofeedback training;
“After” — parameter after the biofeedback training. MO — training group according to the parameter «period of support»;
OO — training group according to the parameter “period of single support”; LLLPM — scale of rehabilitation routing.

Tabnuua 2 / Table 2
LLikana oueHku mbiweyHon cunbl (MRC) /
Medical Research Council Weakness Scale (MRC)
Mpynna mbiwuyy LleneBon napameTp Oo Mocne

rmo 3,70+0,57 4,05+0,76*
TazobeppeHHblin, crnbarenu

roo 3,65+0,59 3,85+0,59*

rmo 3,75+0,64 4,10+0,79*
TazobeppeHHbI, pasrnbaTtenn

roo 3,70+0,57 3,90+0,55*

rmo 3,55+0,69 3,90+0,91*
KoneHHbIn, pasrnbartenmn

roo 3,50+0,61 3,70+0,57*

rmo 3,60+0,60 3,95+0,83"
KoneHHblin, crmbartenn

oo 3,50+0,61 3,70+0,57*

rmo 3,00+0,86 3,20+0,83"
[ONeHOCTONHbIN, ThiNlbHbIE CrubaTenmn

roo 2,95+0,83 3,30+0,92*

rmo 3,15+0,81 3,35+0,81*
[oNeHOCTOMHbIN, NOAOLWBEHHbIE crubaTenm

roo 2,95+0,83 3,30+0,92*

Mpumeyanue. * p <0,05 (N0 CpaBHEHNIO C TaKUM XXe nokasaTenem fo nedeHus). MO — rpynna TpeHMpOoBKM MO napameTpy
«nepunog onopsbl»; FOO — rpynna TPEeHMPOBKM MO NapameTpy «Nepuod OQUHOYHON OMOpPbI».

Note: * p <0.05 (compared with the same indicator before treatment). MO — training group according to the parameter
“period of support”; FTOO — training group according to the parameter «period of single support».

mMeTp LLL gemMoHCTpupyeT OOCTOBEPHOE yBENUYEHUE
B obenx nccregyemMbix rpynnax Kak go, Tak n nocne
TPEHVPOBKU B CPaBHEHUW C rpynnon Hopmel (p <0,05).
MapameTp «yacToTa LwWara» LEMOHCTPUPYET LOCTO-
BEPHOE CHXEHNE B 06enX nccnegyemblx rpynnax Kak
[0, TaK 1 nocne TPEHUPOBKY B CPaBHEHUN C rPynno
HopMmbl (p <0,05).

BbicoTa nogbema cTomMbl NAPETUYHON KOHEYHOCTU
OOCTOBEPHO MeHbLUE B 06enx nccnegyemMbix rpynnax

Kak [0, TaK 1 Nocfie TPEHUPOBKMN B CPaABHEHUU C rpyn-
now HopMbl (p <0,05). B rpynne OO BbicoTa nogbema
CTOMbl KOHTpanaTtepanbHON KOHEYHOCTU AOCTOBEPHO
MeHbLLE noKasartenemn rpynrbl HOPMbI 1 TAKOFO XKe Mo-
kasatena B [T1O oo v nocne NpPoBOANMOro neYeHns
(p <0,05). BeicoTa nogbema cTonbl B NapeTuyHOM KO-
HEYHOCTN OOCTOBEPHO MeHbLUe B 0benx uccnepye-
MbIX Fpynnax no CPaBHEHWIO C TaKMM XKe NnokasaTesnem
KOHTpanarepasnbHOM CTOPOHbI A0 neyeHus (p <0,05).
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Tabnuua 3 / Table 3
MpocTpaHCcTBEHHO-BPpEMEHHble napameTpbl Xoab6bl /
Space-time parameters of walking
Ao Mocne
LleneBon KoHeuHOCTb
MapameTp napamer KoHTponb
P P KoHTpana- KoHTpana-
MapeTtu4yHas MapeTtun4yHas
TepanbHas TepanbHasi

mo 1,56+0,32* 1,56+0,33* 1,53+0,33" 1,563+0,32*
Lvkn wara, cek 1,09+0,07

oo 1,76+0,50* 1,75+0,49* 1,76+0,42* 1,75+0,40*
YacToTa wara, rmo 39,85+7,34* 40,40+7,43" 5464540
L/MnH roo 35,40+9,86* 35,50+9,19* T
BbicoTa nogbema mo 12,25+1,80 9,90+3,11* 12,65+1,60 10,20+3,00*¢ 12,5542 06
cTOMbI, CM roo 10,15+2,78* | 8,30+3,34* | 10,60+1,93"% | 9,30+2,47*S T
CKOpOCTb X0AbLGbI, rmo 2,10+0,77* 2,32+0,93"% 4494056
V, KM/4 roo 1,45+0,85* 1,60+0,77* T
KoatduumeHT rmo 0,75+0,17* 0,81£0,13* 0.9850.01
puTMUHHOCTY (e.) roo 0,73+0,22* 0,76+0,21* T

* *$

[nvHa ukna rmo 85,41+21,71 90,60+25,40 135.60411 18
lwara, cm roo 63,20+£24,37* 71,565+22,37*8 ’ ’

Mpumeyanume. * p <0,05 (MO cpaBHEHNIO C TaKUM >Xe 3Ha4YeHneM B rpynne HopMbl); # p <0,05 (Mo cpaBHEHUIO C TaKUM e
nokasaTesieM KoHTpasaTepasibHON CTOPOHbI A0 fedeHus); @ p <0,05 (Mo cpaBHEHUIO C TakM XXe nokasaTesieM KoHTpasna-
TepasibHO CTOPOHbI Nocse nedeHunsy); $ p <0,05 (Mo cpaBHEHMIO C TaKUM Xe rnokasaTenem Ao nedenHus); & p <0,05 (no cpas-
HEHUIO C TakMM XXe rnokasaTtefsieMm B rpynne ¢ napameTpoM «nepuofg onopsbl»). MO — rpynna TpeHnpoBKy No napameTpy
«nepwuog, onopsbl»; TOO — rpynna TPEHUPOBKM MO NapamMeTpy «Nepruog OQUHOYHON ONopbI».

Note: * p <0.05 (compared with the same value in the norm group); # p <0.05 (compared with the same indicator of the contra-
lateral side before treatment); © p <0.05 (compared with the same indicator of the contralateral side after treatment); ® p <0.05
(compared with the same indicator of the contralateral side after treatment); ® p <0.05 (compared with the same before treat-
ment); & p <0.05 (compared with the same indicator in the group with the parameter “support period”). MO — training group
according to the parameter “period of support”; FTOO — training group according to the parameter «period of single support».

BbicoTa nogbema CTOMbl NAPETUHHON KOHEYHOCTM
B MO pOCTOBEPHO MEHbLLIE MO CPABHEHMIO C TAKUM XXe
nokasareneMm KOHTpanaTtepanbHOM CTOPOHbI Mocne
nevenns (p <0,05). BeicoTa nogbemMa CTOMbl NapeTny-
How KoHevHocTn B OO crtana gocToBepHO 6osblue
nocne nevenus (p <0,05).

CkopocCTb x0Ab60bl NAUMEHTOB AEMOHCTPUPYET [O-
CTOBEPHOE CHWXKEHME NoKasaTenst B 06enx nccneny-
eMbIX rpynnax Kak o, Tak 1 nocne TPEeHUPOBKMU MO
CcpaBHeHMio ¢ rpynnoin Hopmbl (p <0,05). CkopocTb
xoab6bl nauneHToB B OO gOCTOBEPHO HUXKE KaK A0,
Tak 1 NOCne JIEYEHNS MO CPaABHEHWIO C TAKUM XXe Mo-
kasatenem B ['T1O (p <0,05). CkopocTb Xxofb0bl Nayu-
eHToB B [T1O cTana [OCTOBEPHO BbIlLE MOCNE neye-
Hus (p <0,05).

KoahpurumeHT puTMUYHOCTI X0ab0Obl [EMOHCTPU-
PYyeT OOCTOBEPHOE CHUXXEHNE B 00enX nccrnenyembix
rpynnax Kak o, Tak 1 nocne TPEeHUPOBKU MO Cpas-
HeHuto ¢ rpynnon Hopmbl (p <0,05). KoadduuneHT

pUTMYHOCTN X0abbbl B [T1O cTan 4OCTOBEPHO Bbille
nocne ne4veHus (p <0,05).

OnuHa UL pocTtoBepHO MeHbLUue B 06eunx nccne-
OyeMblX rpynnax Kak go, Tak 1 nocne TPEHNPOBKN Mo
CpaBHEeHWo ¢ rpynnon Hopwmbl (p <0,05). OnuvHa LLL
B NOO poCTOBEPHO MEHBLLE KaK [0, Tak 1 nocne Tpe-
HMPOBKMN MO CPAaBHEHUIO C TakKUM >Xe MokasaTesiem
B [TIO (p <0,05). OnnHa LIl B 06enx nccnegyembix
rpynnax nocne TPEeHVWPOBKM [OCTOBEPHO YBENNYU-
flacb MO CPaBHEHMIO C TaKMM XXe rnokasaTenem o ne-
YyeHus (p <0,05).

[aHHble aHannsa asoBbiX MapameTpoB XoObObl
npeacTasrieHbl B Tabs. 4.

MokasaTtenb MO koHTpanaTepanbHOW KOHEYHOC-
TN OOCTOBEPHO 6onblUe, YeM MokasaTeflb HOPMbI,
Kak [0, Tak 1 nocne fieyeHns B 06enx nccnenyembix
rpynnax (p <0,05). NokasaTtenb MO napeTn4HoOM KO-
HEYHOCTM [OCTOBEPHO Oonblue, 4YeM nokasaTesb
HOPMbI, Kak [0, Tak 1 nocne nevexHus B rpynne OO
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Tabnuua 4 / Table 4
®da3bl xoab0obl /
Walking phases
Oo Mocne
e KoHe4HOCTb
MapameTp napa- KoHTponb
merp NOTITREDE MapeTuuHas OTIRED MapeTuuHas
TepanbHas TepanbHas
mo 72,78+5,63* 63,51+4,35% 71,18+4,89*% 64,46+3,63°
Mepwnog onopel, % 62,85+1,51
roo 76,42+9,80%% 69,48+7,45*# 74,11+9,85*S 68,42+8,18"@
Mepuop mo 36,13+4,29 27,13+6,01*# 35,76+3,64 29,12+4,66*@S
OMHOYHOI 37,21+1,40
onopsl, % roo 31,02+6,638 24,24+9,18% 32,26+8,17 26,50+9,32¢
O mo 36,66+8,33" 36,39+8,05" 35,42+6,76* 35,35+6,70"
I'Iepmo,qop,BOVlHom 05.63+2.75
onopel, % roo 44,23+14,75*% | 43,65+15,01*% 41,89+15,95* 42,10+£16,10*
Hauano sTopoit mo 54,23+4,26* 45,49+4,38** 52,87+3,67* 47,43+3,61* 49.9120.41
~ ~ ’ i ’
ABOIiHOI onopbl, % roo 55,29+6,77* 45,67+6,19** 51,93+8,41 47,18+7,01

Mpumeyanume. * p <0,05 (MO cpaBHEHWIO C TaKUM Xe 3Ha4YeHueM B rpynne Hopmbl); # p <0,05 (Mo cpaBHEHWIO C TaKUM Xe
nokasaTesieM KoHTpanaTepasbHON CTOPOHbI [0 neveHus); @ p <0,05 (Mo cpaBHeHMIO C TaKUM XXe nokasaTesieM KoHTpana-
TepanbHoil CTOPOHbI Nochne nedeHuns); $ p <0,05 (M0 cpaBHEHMIO C TAKMM Xe rnokasaTenem Ao nedeHus); & p <0,05 (no cpas-
HEHMWIO C TaKMM XXe nokKasaTefieM B rpynre ¢ napameTpoM «nepunog onopsbl»). MO — rpynna TPeHUPOBKK Mo napameTpy
«nepuog onopsbl»; FOO — rpynna TPEHMPOBKM MO NapamMeTpy «neprom OAUHOYHO OMopPbI».

Note: * p <0.05 (compared with the same value in the norm group); # p <0.05 (compared with the same indicator of the contra-
lateral side before treatment); © p <0.05 (compared with the same indicator of the contralateral side after treatment); $ p <0.05
(compared with the same indicator of the contralateral side after treatment); ® p <0.05 (compared with the same before treat-
ment); & p <0.05 (compared with the same indicator in the group with the parameter “support period”). [0 — training group
according to the parameter «period of support»; FTOO — training group according to the parameter “period of single support”.

(p <0,05). MNMokaszatenb MO koHTpanaTepanbHOl Ko-
HEYHOCTN A0 NIeYeHUs U NapeTUYHON KOHEYHOCTHY Kak
00, TaK 1 Nnocne fie4eHnss OCTOBEPHO O0JbLUE, YEM
aHanorn4yHbii nokasatenb B M0 (p <0,05). MNokasa-
Tenb MO napeTnyHoOW KOHEeYHOCTM B 0bBemx mccne-
AyeMbIX rpynnax AOCTOBEPHO MEHbLUE B CPaBHEHUN
C TakunM >Ke nokasaresieM KoHTpanarepasibHOl CTO-
poHbl fo nevenus (p <0,05). Mokazatens MO KoOHTP-
anartepanbHOW KOHEYHOCTU B 06enx MCCNemyemMbix
rpynnax ctan gOCTOBEPHO MeHbLUe, YeM O MpPoBO-
anmoro nedveHus (p <0,05). Mokasatens MO napeTuy-
Holn KoHe4HocTn B [T1IO cTan goctoBepHO 60JSbLUE,
a B rpynne NOO — [OCTOBEPHO MEHbLUE, YeM A0
nposoanmMoro nederHns (p <0,05).

MapameTtp OO napeTn4Hom KOHEYHOCTM JOCTOBEp-
HO MeHbLLE nokasaTesiei rpynrbl HOPMbI Y KOHTpana-
TepanbHON CTOPOHbI 40 1 nocne nedvenns (p <0,05).
Mapametp OO napeTnyHO KOHEYHOCTU B 06emx uc-
cnefyemMbix rpynnax MeHblUe, Yem nokasaTteslb KOHTP-
anarepanbHON CTOPOHbI Kak 40, TaK 1 NOCNe JIEYEHNs
(p <0,05). MapameTp OO KoHTpanaTepanbHON KOHeY-
HOCTU [0 JIe4YeHNs OOCTOBEPHO MEHbLUE, YEM UOEH-
Tn4HbIM Nokasatenb B MO (p <0,05). MNMapametp OO

napeTu4Hon koHeyHocTu B MO nocne neyeHus ctan
6onbLue, 4eM fo nedenus (p <0,05).

Mepuog 0O neMOHCTpUPYET LOCTOBEPHOE YBEN-
YeHne MO CPaBHEHWIO C rpynnon HOpPMbl Ans obenx
CTOPOH [0 W MOCe NlevyeHns B 06enx uccnegyembix
rpynnax (p <0,05). Nepuog 0O aeMoHCTpUpyeT 4OCTO-
BepHoe yBenndeHne nokasarens B FOO no cpasHeHMto
¢ MO pnsa napeTn4HON 1 KoOHTpanaTepanbHO CTOPOH
[o neveHuns (p <0,05).

MokasaTtens HBL KoHTpanaTepasibHOM CTOPOHbI
0O NneYveHns B ob6enx uccnegyemMbix rpynnax u nocne
neveHns B MO [OCTOBEPHO BbiWE MO CPaBHEHWIO
¢ rpynnon Hopmbl (p <0,05). MNMokasaTtens HBL nape-
TWYHOW CTOPOHbI [O NeYeHNst B 06enx nccnemyemblix
rpynnax u nocne nedverus B M0 [OCTOBEPHO HIXKE NO
CpaBHEHWIO C rpynnoi Hopmel (p <0,05). Mokasartens
HB[ napeTn4HON CTOPOHbI A0 JieYeHus1 B 06enx uc-
clnepyeMblix rpynnax 4OCTOBEPHO HIKE MO CPaBHEHMIO
C TakMM >Xe nokasaTefieM KOHTpanarepasibHOW CTO-
pOHbI A0 neveHns (p <0,05). MNokazatens HBL, nape-
TUYHOI CTOPOHbI nocne neverns B MO pocToBepHO
HI>KE MO CPaBHEHMIO C TaKNM XKe NoKasaTeneM KOHTp-
anarepasnbHO CTOPOHbI nocne nedeHus (p <0,05).
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Co6cTBEeHHOE HabnogeHne nauneHTa

C NIeBOCTOPOHHMM reMmunape3om

B kavecTtBe npumMepa NpMBOAMM HabnwpeHve na-
uneHta @®. 53 neT ¢ NEBOCTOPOHHUM FeMUNape3om
(pwnc. 2).

TpeHupoBka NpoBOAUIaCh MO LEeNeBoMy napameT-
py nepvioga onopsbl. [Jo Kypca fie4yeHns pasHoCcTb na-
pameTpoB cocTtasnsna 5,7% ot UL, no okoH4aHum
Kypca — 2,7% ot LLLU. YmeHbwnnacbe acummeTpus
OMTENbHOCTU nepuoga OgvMHOYHOWM onopbl ¢ 5,1 o
2,9%. AHanornyHbiM o6pa3omM N3MEHWUOCH 3HAYEHNE
napamMeTpa «Ha4ano BTOPOW OBOWHON ONOpPbI» C aCUM-
meTpun (2,9%) no ee nonHoro HusenuposaHust (0%).
Cokpatunocb, XO0TS 1M HE3HaYUTENIbHO, BPEMS LMKa
wara, 4To Tak>Xe SBJIAETCS MOSIOXKUTENBHBIM CUMMTO-
MOM, 1 BO3POCSa CKOPOCTb XOAL0bI.

OBCY>XXOEHUE

KnuHnyeckoe cocTosiHue 60MbHbIX MO OLeHUBae-
MbIM MapamMeTpaMm [0 Hayana BOCCTaHOBMUTESIbHOrO
nevenns kak B [TIO, Tak n B NOO He nmeeT cyllecT-
BEHHbIX OTANYUiA (CM. Tabn. 1, 2). Takum obpasom, obe
rpynnbl, C KIMHUYECKON TOYKM 3PEHNS, SBNSIOTCA 0f-
HopogHbIMU. Bce uccnepyemble napameTpbl [OCTO-
BEPHO M3MEHUNNCb B pe3ynbTate NpPOBEAEHHON pea-
ounuTaumn. MIameHeHust B 06emx rpynnax ogHOTUMHbI,
paBHO Kak 1 BEIMYUHBI 3TUX N3MEHEHWIA.

OPUTUHAJIbHbIE UCC/TEQOBAHUA

VHCTpyMeHTanbLHoe NccnefoBaHme nokasano, Y4To
NoJly4YeHHblIE HAMU U3MEHEHNsT B 06eux rpynnax Ha-
6n0AeHNSA MO CPaBHEHNIO C KOHTPONEM — 3TO TUMNY-
HbIl BapuaHT xoAabbbl Npy remunapese [22, 24, 25]. Mo
LILLI n yacToTe wara rpynmnbl He UMEIOT CYLLIECTBEHHbIX
otnnynini. OgHako Takue napameTpbl, kak BI1C, cko-
pocTb (V) n pnvHa LLL, nokasbiBatoT elle 1 TO, YTO
nX 3Ha4eHnst JocToBepHO Hke B FOO no cpaBHEHWIO
¢ 'MO. 370 04eBNAHBIE CUMMTOMbI TOTO, YTO (hYHKLIMO-
HaneHO OO wu3HayanbHO uvMeeT 6onee TaXesble
dyHKUMOHaNbHbIE paccTponcTea. B pesynsrate Tpe-
HUPOBKM 1 NPOBOOUMOIO JIEYEHNS 3TWN OTINHUSA HE3HA-
4YUTENbHO criaaxkmearoTes (no napametpy BIC Ha cTo-
POHe napesa), HO He nc4yesaroT. B gaHHoM criyyae mbl
MMEEeM HarfsagHyro AEMOHCTPALMIO TOF0, YTO KIIMHUYe-
cKre N yHKUNOHasNbHbIE NapaMeTpbl HEe pPaBHbl Apyr
apyry. Mo KnuHn4ecknm napameTpam obe rpynnbl He-
OTANHUMbI APYT OT ApYra, OGHAKO Mo (MyHKLMN X04b0bI
OHW CYLLECTBEHHO OT/NYAOTCS, NMPU 3TOM 60JIbHbIE
OO XOOSAT IBHO XY>KE U C MEHbLLUEW CKOPOCTbLIO, Me-
0T 60bLUME (DYHKLIMOHANIbHBIE AaCUMMETPUMN.

MapameTp BINC gocTtoBepHO BO3pacTaeT no cpas-
HeHuto ¢ TakoBbIM Ao BOC-TperHnpoBky Tonbko B MOO.
Takne napameTpbl, Kak CKOPOCTb XoAbObl 1 ANMHA
wara, [OOCTOBEPHO BO3POC/AM MOCME TPEHNPOBKM
B 0beux rpynnax. Bce nepeuncneHHble napameTpbl
ABNSAIOTCS 6230BbIMM 1, MO HALIEMY NPEANONOXKEHNIO,

[Bpemennsie napamerpu xoaste
Livn wara, ¢ n s |Lwen-wara,-ca ns
nis nis
HacToTa wara, WM P — HacToTa wara, uy/mmHa n &
n 3% n 41 I
e oo Sbi 0,55 ) [Pmirmace-ombul 0:57 1 )
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Puc. 2. PesynbTathl KOHTPOJIBHOrO NCCcnenoBaHns nauneHta . ¢ 1eBOCTOPOHHMM reMnnape3oM: OCHOBHbIE NCCnenye-
Mble NapamMeTpbl (PparMeHT 0T4eTa) 40 1 NOCe Kypca JIeHeHs.

Fig. 2. The results of the control study of patient F. with left-sided hemiparesis: the main parameters studied (fragment

of the report) before and after the course of treatment.
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He MOryT OTpaXkaTb CneunduKky TPEHNPOBKU MO TOMY
UM MHOMY NapameTpy SaHHON paboThbl.

Hanbonee nHTepeceH MOMEHT OTMYMIA MO COb6CT-
BEHHO TpeHupyemomy napameTpy. B MO obHapyxxe-
HO, 4TO napameTp O [OCTOBEPHO N3MEHWUSICS MOCe
TPEHNPOBKM TOSIbKO Ha 340POBOIN CTOPOHE. AHanorny-
Hoe n3MeHeHne Mbl nonyyunu n gna FO0. MNapameTp
OO pocToBEPHO BO3pacTaeT B pe3yfiktate TPEHNPOB-
ku B I'MIO Ha cTOpoHE NopaXkeHusl. DTO o4eBUAHas No-
JIOKUTENbHAA OMHaMMKa, KOTopasi 0TMEYaeTCst TOJIbKO
B [MO. Kpome 3TOro, MOXXHO OTMETUTb, YTO MO BCEM
napameTtpam, kpome HB[L, TOO nokasbiBana u po
TPEHVPOBKU HECKOJIbKO XyALne pesynbsratel. [Ans na-
pameTpos MO n OO oTnnyms 4OCTOBEPHbI Ans 0benx
CTOpOH, ang OO — TONLKO AN KOHTpanaTepanbHol
CTOPOHbI. TakuMm 06pas3om, Ha YPOBHE KINHWUYECKON
OLEHKM FPYNMbl HE UMEIOT OTIMYUNIA, HO DYHKLUS XOLb-
6bl y HUX oTnnyaeTcs, n 6onbHble B OO nokasbiBaroT
0O TPEHUPOBKU pe3yfbTaTbl JOCTOBEPHO HUXKE, YeM
B rpynne MO.

Hanbonbluee KONMYECTBO AOCTOBEPHbIX OTANYUIA
nocne Kypca TPEHMPOBKN HaM1 MOMy4YEHO NO napame-
Tpy MO B 06emx rpynnax. TpeHnpoBka no napameTpy
OO nokasana MeHbLUee KONMYECTBO U3MEHEHWI, N T
npevMyLiecTBeHHo no napameTpy MO. Kpome atoro,
MOXHO OTMETUTb, YTO Hambonee 3PHEKTNBHBIA OT-
KJIMK OT TPEHUPOBKMX Mbl BUAMM B 00enx rpynnax Ha
KOHTpanartepasnbHoi cTopoHe. [lovemy Tak? OTBeT
0YEBUAHBIN: COXPaHHasA KOHEYHOCTb UMEET MNONTHOLEH-
HOe ynpaBsieHne, KOTOpOoe Nyulle NoanaeTcst TPeHu-
poBke. MNapeTnyHas CTopoHa, nmes aedekTbl B pea-
JiM3aumn OBUXKEHNS N YMPaBNEHUs UM, TPEHNPYETCS
3aBeOMO Xy>ke. OTO NO3BONSET NPEANONOKUTb, YTO
6onee ahheKTNBHBIM BapNaHT TPEHNPOBKM, BO3MOX-
HO, MOXET 6bITb Npu ocyecTeneHun 5OC Tonbko no
napameTpy CTOPOHbI MOPa>keHns. 300poBasi CTOPOHa,
KakK MOXXHO NPeAnoIoXKUTb, He HY>KOAeTCs B AOMOJHU-
TENbHOWN CTUMYNALMK, U ee NapameTpbl XOAbbbl OyayT
MEHSITbCA HACTOJIbKO, HACKOMBbKO YOacTCa MOAMULU-
poBaTb NapameTpbl CTOPOHbI reMunapesa.

B pocTynHow nutepaTtype Mbl BCTPETUIN OQHO UC-
cnefoBaHve, rae B KavecTBe LEeneBoro napamerpa
ucnonbzosanace BOC no napameTpy MO y 60bHbIX
uepebpanbHbiM UHCYNLTOM [26]. ABTOPbI NOAYHNau
NoJIOXNUTENbHBIA pesynsTar. B gaHHom wccneposa-
HW MPUMEHSANCS BUOPOTaKTUMbHBLIA cnocob BOC,
n TOXe ANns obemx Hor, HO Au3aillH nuccnegoBaHUs
OYeHb CYLLECTBEHHO OT/MYasncs oT Hawero. B Hawwen
npepLecTByloLern pabote [22, 23], roe npoBogunack
aHanoruyHas TpeHmposka no napametpy O, Mbl He
noayyunan ybegutenbHbiX AaHHbix, 4To MO nopsepra-

eTCs BVSHWIO LeNeBoV TPEHNPOBKW. HoBble faHHble
NPeLCTaB/IEHHOrO WCCe[0BaHNsA CBUOETENbCTBYHOT,
YTO MPOLIECC TPEHNPOBKN MPOUCXOANT, U LieNeBoin na-
pameTp okasbiBaeT BnusgHue. OgHako n3 gByx napa-
METPOB, KOTOPbIE Mbl NPO60OBaNV MPUMEHUTb, TOJIbKO
napameTtp O OeMoHCTpUpyeT Hambosee 3Ha4MMble
pe3ynbTaThl, KOTOpble ropa3fo 6osee BblpaXkeHbl ANis
300POBOM CTOPOHbL. B gaHHOM cnyyae MOXeT eLlle
BNMATb 1 TO, 4TO rpynna MO0 dyHKUMOHaNBHO OKasa-
Jlacb CYLLECTBEHHO HOJIEe TSXKENOW, YTO HUKAK He ce-
[0Baso U3 KINNHNYECKON OLEHKN, MO KOTOPOW 1 MPOBO-
anncs otTéop nauneHToB. B KOHEYHOM cHeTe, IMEHHO
no NpuYnHEe PYHKLUMOHANBHbBIX OTAINYNIA BOMPOC O TOM,
no kakoMy napameTpy metog BOC-TpeHnpoBKM Hau-
6onee achdekTMBEH, OCTANCHA HEBBISCHEHHbIM.

OrpaHuyeHuns uccnepoBaHus

Momumo BOC-TpeHMpPOBOK, Kaxkaasi rpynna naum-
€HTOB noJiyyana UHaMBUAyanbHbIA NnaH MegULMHCKON
peabunutaumn, Hanpa.fieHHbII HAa BOCCTAHOBJEHUE
yTpayeHHbIX (PYHKLUMA N BOCCTAHOBJSIEHNE aKTMBHOC-
TV 6onbHOro. MNMporpaMmMbl MHAMBUAYANbHBIX 3aHATUIA
B 0benx uccnegyembix rpynnax 6biam MAeHTUYHbI Mo
cocTasy. B npencrtaBneHHoM uccnepoBaHWM Mbl He
MO UCKJIOYNTb BVSIHUS U OPYryX BUAOB BOCCTa-
HOBUTENIbHOIO NeYeHNsl, KOTOPbIE HESTb3S ObINO OTMe-
HUTb; 1 COOCTBEHHbIX 3aHATUI OTOENbHbIX NAUVEHTOB
BHE Nle4ebHOro nnaHa; 1 psiga UHAMBMAYasbHbIX 0CO-
B6eHHOCTEN, CNOCOOCTBYIOLLMX U NPOTUBOLAENCTBYIO-
LLMX 3 HEKTMBHOMY BOCCTaHOBIIEHNIO.

3AKJTIOYEHUE

B paHHOM wnccnepoBaHuyM Mbl OGHAPYXWUAKW, YTO
KJIMHUNYECKUE W WHCTPYMEHTaslbHble WCCReRoBaHusA
UMEIOT PasNnNYHyo 4yBCTBUTENBHOCTB. 10 Tpem 6a3o-
BbIM napameTpam (BIC, V n gnvHa LLL) rpynna TOO
okasanacb (QyHKUMOHaNbHO 60oNee TSXKENOW, YTO HU-
Kak He OTpa)xaeTcsl Ha LiKanax KJMHNYECKOW OLEHKM
N MbILLEYHOW CWJibl. Takum 06pas3oM, MO KIIMHNYECKON
oueHke 06e rpynnbl OQHOPOAHbI, & MO WHCTPYMEH-
TanbHoW — oTnm4yatoTcs. Ho nepBuyHO oTbop 60s1b-
HbIX NMPOWU3BOAWUSICS MO TPAANLMOHHBIM KJIMHNYECKUM
KpUTEpUsIM.

MprMeHeHne LeneBo TPEHNPOBKN Xoab0bl y 60/b-
HbIX LiepebpasibHbIM UHCYIETOM NOTEHLMaIbHO NO3BO-
NseT MoamduumMpoBaTh NapameTpbl Xoabbbl B Tpebye-
MOM HanpasfeHUN.

Y 60nbHbIX LiepebpanbHbIM UHCYNBTOM U reMuna-
pPe30M BO3MOXHA LeJieHanpaBieHHas TPEHNPOBKaA
yHKLMN x0aE0bI ¢ Mcnonb30BaHnem napameTpos MO
n OO. lMNpun ncnonb3osaHun Lenesoro napametpa MO
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NoJly4eHbl KOCBEHHbIE CBUAETENbCTBA TOrO, YTO Takas
TpeHupoBka addekTrBHa. CoBepLUEHHO OonpenesneH-
HO, 4yTo napameTp MO Ha 380POBON CTOPOHE MEHSAET-
CSl B HY>KHOM HanpasfieHNN B CTOPOHY YMEHbLUEHUS.
TakrM 06pa3oM, OTHOCUTENbHAs Harpyska Ha nape-
TWUYHYIO CTOPOHY BCE paBHO BO3PAaCTaET.

Ons ueneson TpeHuposky no napameTtpy OO Mbl
He 0BOHaPY )XW OYEBUIHBIX USMEHEHUI MO, BANSHNEM
LieneBol TPEHMPOBKI, BEPOSATHO, MO NMPUYMHE TOrOo, YTO
pyHKUMOHanNbHO aTa rpynna bbina 6onee TSXKENON, TEM
He MeHee 06e rpynnbl noKasanu ynyyeHne OCHOBHbIX
napameTpoB X0Ab0bl B KOHLE Kypca TPEHNPOBKHY, MpK
9TOM Mbl HE MOITIN UCKOUYNTL CaM (PakTop BPEMEHM
1 NPOBOAMMOI Tepanun B TOW 1 APYron rpynmne.

OONOJIHUTENIbHAA UH®OPMALUA

Bknap aBTopoB. /[.B. CkBOPLOB — [OU3aliH Nccrne-
[OBaHus, NonckK n obpaboTka NnTepaTypsbl, NpoBeae-
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