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EDITORIAL

Hoporue uurarenn!

MbI KMBEM cejiuac B HEIIPOCTOE BpeMsl, KOrjia pas-
BWICSI HACTOSIIMII XaoC B IUIAaHETAapHOM MaciuTabe
B CBSI3M C paclpoCTpaHeHMeM HOBOJ KOPOHaBUPYC-
Hovt uHbexkuuu (COVID-19), BpI3BaHHOI KOPOHABU-
PYCOM TSKENIOTO OCTPOTO PeCHMpaTOPHOTO CUHIPO-
ma — 2 (SARS-CoV-2). 17 HOSI6psST TPOIIET POBHO IO/
C MOMEHTa yCTaHOBJIeHNSI IMarHo3a repBoMy 607IbHO-
my B Kuraiickoit HapomgHoit Peciybnmke. Poccuiickoit
depnepaiuy TakKe He yaaaoch 136ekaTh HeTaTUBHBIX
MOC/IeICTBIUIA TTPOUCXOASIIIUX COOBITHIA.

OI'BY ®HIIPU um. TA. Anpbpexta MuHTpyna
Poccuyt coxpaHua cBoM IuAepcKyue MO3ULUU B pas-
paboTKe HOBBIX  BOCCTAaHOBUTEIbHO-peadbUINTA-
LIMOHHBIX TEXHOJOTUI U PeabWINTAIMOHHBIX IIPO-
rpaMm JJjs1 TaUMeHTOB M3 4YuCIa MHBaIULOB U
MOXW/IBIX TpaXkAaH, KOTOpble IepeHecau IHEBMO-
HMIO, aCCOLIMMPOBAHHYIO C KOPOHaBUPYCHOI WMH-
dexumeit (COVID-19), BbI3BAaHHOI KOPOHABUPYCOM
TSDKEZIOTO OCTPOTO pecnuMpaTOpHOro CMHApoOMa — 2
(SARS-CoV-2). Ilpu omnpepeneHuMy MTPOLO/KUTENb-
HOCTY PeabMIUTAIMOHHBIX MEPOTIPUITUI TTPUHMMA-
JIUCb BO BHMMAaHMe MIPOTHO3MUPYyeMble MOC/IeNCTBUS
TepeHeceHHOTO 3a60/ieBaHMsI IJI Pa3HBIX TPYIIT UH-
BaIUAOB, MOXWIBIX TpaXkHaH, a TakKe BO3MOKHbIE
PUCKM 3apaskeHMsl OPYIUX JUL, U MepcoHana Menu-
LVHCKUX U PeabINTAIMOHHBIX OpraHmM3anuii.

[Tnomaaxoii, B pamMKax KOTOPO¥i O6bUIM KOHCTPYK-
TUBHO OOCY>KIEHbI HOBbIe HaIpaBieHUs Pa3BUTUS
OTpaciay, TeopeTuyeckue M MpaKTUUYEeCKue acIleKThbl
peabumuMTauuy M abMINTAINH, @ TAKKe BOITPOCHI MEX-
IYHapOIHOTO B3aMMOAENCTBUSI ¥ OOMEHa OIIbITOM,
cTas MeXXayHapooHbI HAay4YHbIN (HOpyM IO peabuim-
Tauyu (ganee — ®opym), nposeneéHHbiii OI'6Y OHLIPU
um. [ A. Anb6pexta Muntpyna Poccun ¢ mpyumeHeHrem
IMUCTAHIIMOHHBIX IM(PPOBIX TEXHOIOTI

B paMkax JaHHOTO HayYHOTO MEPOIIPUSITHUS COCTO-
smuch 111 HauyonanbHbi KOoHrpece ¢ MeXAyHapo[ -
HbIM yuacTtueM «Peabunuraiiust — XXI BeK: Tpaguumn
u MHHOBanum» (25-26 Hos6pst 2020 1) M HAy4YHO-
npaxkTuyeckass KoHdepeHius «KomriekcHas peabu-
guTanys M abvmranys» (27 Hosi6pst 2020 1.).

Dear readers!

We live now in a difficult time, when a real chaos
has developed on a planetary scale due to the spread
of a new coronavirus infection (COVID 19) caused by
the severe acute respiratory syndrome — 2 coronavirus
(SARS-CoV-2). On November 17, exactly one year has
passed since the diagnosis of the first patient in the
People’s Republic of China. The Russian Federation
also failed to avoid the negative consequences of the
current events.

Albrecht Federal Scientific Centre of Rehabilitation
of the Disabled has maintained its leading position in
the development of new rehabilitation technologies
and rehabilitation programs for patients with
disabilities and elderly citizens who have suffered
pneumonia associated with coronavirus infection
(COVID-19) caused by severe acute respiratory
syndrome coronavirus — 2 (SARS CoV 2). When
determining the duration of rehabilitation measures,
we took into account the predicted consequences of
the disease for different groups of disabled people,
elderly citizens, as well as possible risks of infection
of other persons and personnel of medical and
rehabilitation organizations.

The International Scientific Forum on
Rehabilitation (hereinafter referred to as the Forum),
held by the Albrecht Federal Scientific Centre of
Rehabilitation of the Disabled with the use of remote
digital technologies, was a platform for constructive
discussion of new areas of industry development,
theoretical and practical aspects of rehabilitation
and habilitation, as well as issues of international
interaction and exchange of experience.

As part of this scientific event, the 3rd National

Congress with international participation
“Rehabilitation — 21st Century: Traditions and
Innovations” (November 25-26, 2020) and the

Scientific and Practical Conference “Comprehensive
Rehabilitation and Habilitation” (November 27, 2020)
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OT PEOAKTOPA

[Tporpamma BKJIOYaja OCHOBHbIE
HalpaBJ/ieHUS:

1) peabunuranys Kak BaskHeJilllee HaIlpaBJIeHUE
rOCyJapCTBEHHOJM COLMANbHON TMOJUTUKN; DPeayu-
3a1Ms TOCYOapCTBEHHONM IMporpaMmbl Poccuiickoit
®epepanyn «JJoCTyIIHas cpenar;

2) pasBUTHE U peabWIUTALMM B MUPOBOM
coob1ecTse;

3) HayyHble OCHOBBI 3aKOHOAATEIbHOr0, HOpMa-
TUBHOTO U IPABOBOTO PETYINPOBAHMS PeabUIUTaAIINN
B Poccuiickoit @epepaniyin;

4) MemuMUMHCKas], coIMaabHasi, MpodeccruoHasIb-
Hasl, TICMXO0JIOTO-TTeJarornyeckast peadvInTaIus;

5) mMemuKo-colyaabHasi SKCIEPTM3a U pPeadbuim-
Tanys; GopMupoBaHMe U peann3anys MHIUBULYATb-
HOVi IPOrpaMMbl peabyIMTalyy M aOMIUTALN;

6) couuanbHOE COMTPOBOXIEHNME U COMPOBOKIAe-
MOe MPOXXMBaHMUE;

7) paHHsISI TOMOIIb JEeTSIM U UX CEMBbSIM;

8) MexxgyHapomHast Kiaccudurkanus (QyHKIWO-
HUPOBaHUSI, OrpPaHMUEHUIl >KU3HEAESITeTbHOCTU U
370POBbSI KaK YHUBEPCAJbHbIII MHCTPYMEHT OLIEHKU
peabuUTalNM Y abVIIUTALIN;

9) MeXBeJOMCTBEHHOE U MEXIUCLUIIMHAPHOE
B3aMMOJIEVICTBYE B peanu3aliuy mporpamMmm peadouin-
Tauuu U abMInTalNN;

10) rocymapcTBeHHO-YaCTHOE IMMapTHEPCTBO B pea-
JM3aIuUY TporpamMm peabwmraiyn. TeHaeHIUM pas-
BUTUS PHIHKA PeabMIUTAIIIOHHBIX YCIIYT;

11) uHdopmaloHHOe 0becIieueHe peadyIMTalum;

12) peabunuTaumst ¥ abuaMTAIMS B CUCTEMAaX CO-
LMabHO 3al[AThI M OXPaHbl 30POBbsI HACeIeHMs;

13) caHATOPHO-KYPOPTHBII 3TAll peabuIUuTalUN:
TpPeHbl, TEXHOJIOTUM, MTHHOBALIVN;

14) amantuBHas Gusnyeckasi KyJabTypa U CIIOPT
MHBaJIUIOB;

15) obpasoBaTesbHbIE TEXHOJOIUM U IMOATOTOBKA
KaZIpOB B peadbuInTaInn;

16) MHHOBAIMOHHbBIE PeabVIUTAIMIOHHbIE TEXHO-
JIOTUM (PEKOHCTPYKTMBHO-BOCCTAHOBUTENbHAS XUPYP-
T'Usi; IPOTE30CTPOeHMe, TPOTE3MPOBAHNE U OPTE3UPO-
BaHMe; TEXHUUYECKIME CPEICTBA PeabINTALINN).

OtmenbHO copMMpoBaHa CeKIMs, THe PacCMo-
TPEHBbI BOITPOCHI MeIMKO-COIMAIbHON peabuamTanm
B YCIOBMSIX IMaHAEMUM KOPOHABUPYCHON WMHGERINN
COVID-19, Bbi3BaHHOI KOopoHaBupycom SARS-CoV-2.
AKTYyaqbHOCTb PACCMOTPEHMS 3TUX BOIIPOCOB MPOAVK-
TOBAHA CIeTYIOMIVMM 0OCTOSITETbCTBAMIA:

— y 14-15% Takux MaiueHTOB Pa3BUBAETCS TSIKE-
JIast OCTpast pecrmMpaTopHas MHPEeKIINS;

— BBICOKOMY pucKy 3ab6oneBanusi COVID-19
B TSDKENIOV (popme B GOJIbIINEN CTEIIEHU TTOABEPKEHDI
TOXKWIble TpaskgaHe M MHBAAUIbI B CBSI3M C BO3PAcCT-
HbIMM (PU3MOOTUYECKUMYM U3MEHEHUSIMU ¥ COTYT-
CTBYIOIIVIMM HapylIeHUSIMU 34,0POBbSI;

— TIOCJ/Ie IEPEeHECEeHHOr0 3a00IeBaHMs B TSKEION
dbopme He MeHee ueM y 45% MalyeHTOB HAGIIOIAI0TCS

dopyma

were held:

1) rehabilitation as the most important direction
of the state social policy; implementation of the
state program of the Russian Federation “Accessible
environment”;

2) development of rehabilitation ideas in the
world community;

3) scientific basis of legislative, regulatory and
legal regulation of rehabilitation in the Russian
Federation;

4) medical, social, professional, psychological and
pedagogical rehabilitation;

5) medical and social expertise and rehabilitation;
formation and implementation of an individual
rehabilitation and habilitation program;

6) social support and assisted living;

7) early care for children and their families;

8) International Classification of Functioning,
Disability and Health as a universal tool for assessing
rehabilitation and habilitation;

9) interdepartmental and interdisciplinary co-
operation in the implementation of rehabilitation and
habilitation programs;

10) public-private partnership in the
implementation of rehabilitation programs. Trends in
the development of the rehabilitation services market;

11) information support for rehabilitation;

12) rehabilitation and habilitation in
protection and public health systems;

13) sanatorium-resort stage of rehabilitation:
trends, technologies, innovations;

14) adaptive physical culture and sports for
disabled people;

15) educational technologies and training in
rehabilitation;

16) innovative rehabilitation technologies
(reconstructive surgery; prosthetics and orthotics;
technical means of rehabilitation).

social

A separate section has been formed where issues
of medical and social rehabilitation in the context
of the COVID-19 coronavirus pandemic caused by
the SARS-CoV-2 coronavirus are considered. The
relevance of these issues is dictated by the following
circumstances:

— 14-15 % of these patients develop severe acute
respiratory infection,;

— older citizens and disabled people are more at
risk of COVID-19 in severe form due to age-related
physiological changes and concomitant health
disorders;

— after a severe illness, at least 45 % of patients
have consequences in the form of respiratory and
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EDITORIAL

MOC/IEeNCTBUS B BUJle TTIOpakeHMsI OPraHOB JbIXaHNS,
HEPBHOJ CUCTeMbI, 000CTPEHMS COMYTCTBYIOMINX 3a-
60s1eBaHMIt, KOTOPbIE MOTYT ITPMUBECTU K YBEINUEHIIO
CTeMeH) BhIPAaKeHHOCTM CTOMKMUX HapyIIeHuit QyHK-
1M1 OpraHM3Ma uejoBeKa. JTa KaTeropus NaeHTOB
IOJDKHA HAXOOMUThCS TIOZ, OMHAMMYECKUMM Habiome-
HMEM CIIeLMAINCTOB U HYXXIAeTCsI B IPOLO/DKUTENb-
HOJi peabuInTaLN;

- B peabwimMTalMy TaKKe HYKAAIOTCS TOKMIIbIe
rpakgaHe ¥ MHBAIUAGI, He nepedosepimme COVID-19,
HO MMelolye TCUXO03MOLIMOHATbHOEe HalpsbKeHue
13-3a BBIHY>XKAEHHOJ CaMOU30IsIUn. Y HUX, KaK Ipa-
BWIO, HAGMIOAETCS CHUKEeHE COIMATbHBIX HABBIKOB
¥ (PYHKIMOHATBHBIX CITIOCOOHOCTE. IHBaNMMmbI, MMe-
o1/ e HapyllleH!sI OTIOPHO-ABUTATe/IbHOTO anrapara,
3PEeHUS WU TICUXUUECKNX QYHKINIT TaKKe HyKAAI0T-
Cs1 B JOTIOJIHUTENbHBIX Mepax M0 BOCCTAHOBIEHUIO UX
O0OBIYHOI KM3HEOesITeIbHOCT B OBITOBOI, mpodec-
CMOHAIbHO M 0OIeCTBEeHHO KM3HU.

Heneast aymutopusi dopyma: PYKOBOOUTENU U
CIeLMaauCThl OPTaHOB U yUpeXIeHWii ToCyIapCTBeH-
HOJi BJIaCTU B 06GJIaCTY peabuUIUTalM, MeIVKO-COLV-
QJIBHO 3KCIIEPTU3bI, COLMAIBHO 3aIUThI HACEIEHMS,
OpraHM3aluii peabyIUTAIMIOHHON MHIYCTPUM, obpa-
30BaHMsl, 34 paBOOXPaHEeHMsI, KYJIbTYphI U CIIOPTA, Bpa-
YU, CIIEIMAIVICTBI 10 PeabIUTaIIM, CITeLIMATACTBI TI0
COLMANTbHO paboTe, TICUXOIOTH, COLMATbHbIE ITeJaro-
', HayYHble PAOOTHMKM, PYKOBOIUTEIN U CIIEIAaIN-
CThI, TIPEACTAaBUTEIM OOILIECTBEHHBIX U IMpodeccuo-
HaJIbHBIX COOOILECTB.

HayuHasi mporpamma BK/IOUasia IjieHapHOe 3ace-
laHue, CeKLIMOHHbIE 3acelaHusl, AMCKYCCMOHHbIe Ta-
HeJlM, KPYIJIble CTOJbl, HAYYHO-TIPaKTUUYECKME CEMMU-
Hapbl, 06pa3oBaTeTbHbIE MEPOTIPUSITHS.

@dopyM akKpegUTOBaH B CUCTEMeE HelpepbiB-
HOro MeOMIIMHCKOTO o6pa3oBaHus B Poccuiickoii
®denepalyy C BblAadyeil yUaCTHMKAM COOTBETCTBYIO-
11ero CBUAEeTeNbCTBA.

ITo wuroram ®dopyma wu3maHbl COOPHUKM CTaTEA
U T€3UCOB.

Hayuynas 0061eCTBEHHOCTh BBICOKO OlleHMIA
MeskayHapOIHbI HAYYHbII (DOPYM IT0 peabuIUTaIUA.

MBI ¢ HafieXkmovi CMOTpUM B Oyayliee U BCerma ro-
TOBBI COTPYOHMYATb CO BCEil 3aMHTEPECOBAHHOI ay-
IUTOpMEN ISl opraHM3alyuy MekKBeJOMCTBEHHOTO U
MEKIVCIMUIUIMHAPHOTO B3aMO/IeiCcTBMsI, OOMeHa Te-
penoBbIM OIBITOM, BHELPEHMS] MHHOBAIIMOHHBIX pea-
OMIMTALVIOHHBIX TEXHOIOTUIA U PeIlleHMs aKTyaTbHbIX
po6IeM.

C ysaxceHuem,

2J1a8HbLT pedakmop xypHana,

BacnyxceHHustli desmens Hayku Poccutickoli
Dedepayuu, IOKMop MeOUUUHCKUX HAYK, hpogeccop,
2eHepanvHblli dupekmop OI'BY OHIIPU

um. I.A. Anvb6pexma Munmpyda Poccuu

I'.H. I[ToHomapeHKo

nervous system damage, exacerbation of concomitant
diseases, which can lead to an increase in the severity
of persistent violations of human body functions. This
category of patients should be under the dynamic
supervision of specialists and needs long-term
rehabilitation;

- rehabilitation is also needed for elderly citizens
and disabled people who have not had COVID-19, but
who have psychoemotional stress due to forced self-
isolation. They tend to have a decline in social skills
and functional abilities. People with disabilities who
have disorders of the musculoskeletal system, vision
or mental functions also need additional measures to
restore their normal life in everyday, professional and
social life.

Target audience of the Forum: managers and
specialists of state authorities in the field of
rehabilitation, medical and social expertise, social
protection of the population, organizations of the
rehabilitation industry, education, health, culture
and sports, doctors, rehabilitation specialists, social
work specialists, psychologists, social educators,
researchers, managers and specialists, representatives
of public and professional communities.

The scientific program included a plenary session,
breakout sessions, discussion panels, round tables,
scientific and practical seminars, and educational
events.

The Forum is accredited in the system of continuing
medical education in the Russian Federation with the
issuance of a corresponding certificate to participants.

As a result of the Forum, collections of articles and
abstracts were published.

The scientific community highly appreciated the
International Scientific Forum on Rehabilitation.

We look forward to the future and are always
ready to co-operate with all interested audiences to
organize interdepartmental and interdisciplinary
interaction, exchange best practices, introduce
innovative rehabilitation technologies and solve
current problems.

Sincerely,

Editor-in-Chief of the journal,

Honored scientist of the Russian Federation, Grand
PhD in Medical sciences, Professor,

Director of the Federal State Budgetary Institution
“Federal Scientific Centre of Rehabilitation of the
Disabled n. a. G.A. Albrecht” of the Ministry of Labour
and Social Protection of the Russian Federation

G. N. Ponomarenko
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VIIK 616.72-07 DOI: 10.26211/2658-4522-2020-2-4-8-19

OBHAPYXXEHUE NEPEOAYUN BHYTPUCYCTABHOIO OABJIEHUA

OT OAHOIO KOJIEHA K APYITOMY KAK NOATBEPXAEHUE TEOPUUA
O HAJIMYNUN ®U3NOJIOTMYECKOU CUCTEMDI

«BHYTPEHHWUU TMOPABJIMYECKUIA DK30CKEJIETOH»,
NMPEOOXPAHAIOLLEA CYCTABHbIE XPSALLU OT NEPEIPY3KU

IMTutkuu M.P. !

'Tagpmckuti yuusepcumem, bocmon, MA 02111, CIIIA

Pe3iome

BBenenmne. [TeperpysKka CycTaBHBIX XpsIIeil OOLIETTPUHSITO CUMTAETCSI OAHOM 13 OCHOBHBIX IIPUUMH MATOTEHE-
33 0CTe0apTPUTA U CMEKHbBIX MaTOMOTUUCKMUX COCTOSTHMIA. [I03TOMY OCTE0apTPUT AMATHOCTUPYETCS Uallle Yy JIofeli,
“36BITOYHAST HAarpy3ka Ha CyCTaBbl KOTOPBIX HOCUT CUCTEMATUUYECKMIT XapaKTep MO0 M0 POy IesTelbHOCTH, Kak,
HarpuMep, Y BOEHHOCTYKAIINX, MO0 B pe3y/bTaTe MePBUUYHOTO HAPYIIEHMUS 3J0POBbsl — KaK MPU OJJHOCTOPOHHE
aMITyTalyy HYOKHEe KOHEUHOCTH.

OnHaKo yXe B HOpMe, CY/isl 110 CYIIECTBYIONIVM OLleHKaM, KOHTAKTHBIE TaBJIeHMs Ha XPSIIY OJM3KM K Ipeeny
MMPOYHOCTY XpSIIEeBOi TKaHM. be3 oTBeTa Ha BOMPOC, KaAKMM 06pa3oM XpSIIIL BbIIEPKMBAET CTOJIb BBICOKME TaBIEHMS
Ha MPOTSDKeHUM BCelt sKM3HU UesioBeKa, TPYIHO pacCUMThIBATh Ha YCIeX MpeayIpeskaeHus 1 JieueHUs 0CTeoapTpuTa
U COITYTCTBYIOIIMX 3a60/I€BaHMIA.

Ienb. B cTaTbe 060CHOBBIBAETCS TUIIOTE3a O TOM, UTO BHYTPUCYCTaBHbIE AABAEHNS B HOPME CYLIeCTBEHHO HIKe,
yeM IPUHSATO CUUTATh, Garogapsi paboTe BHOBb BBISIBIEHHO (M3MOIOrnMueckoii cucremsbl. CructemMa, Ha3BaHHAS
«BHYTPEHHMI TUAPaBINUECKNI 9K30CKEJIETOH», BKIIOUAET B Ce0s1 HaJKOCTHUILY, ITOKPBIBAIOIIYIO ITPAKTUUECKY BECh
CKeJIET, ¥ TIOJHAIKOCTHUYHYIO KUIKOCTh, U JINIIb HAaPYIIEHUs €e HOPMaJIbHOTO (DYHKIMOHMPOBAHMS MPUBOISIT K
OIaCHBIM Teperpy3kam CyCTaBOB U UX JajibHelillei maToJIorin.

B cTraTbe manee paccMaTpUBAETCst BO3MOXKHBIN ITOAX0, K COBEPIIEHCTBOBAHUIO MPOMWIAKTUKY U peabvInTalumn
CYCTaBHOJI TTATOJIOTUY ITyTEM IO IepsKaHMs pabOThI CUCTEMbI «BHYTPEHHMII TMIPaBINYECKIUIT SK30CKETETOHY.

Marepuanbl ¥ MeTOABI. B HalleM KucciefoBaHUM Ha KpoiauKax [1] y KaKO0ro U3 AecsTH KUBOTHBIX Mbl O HO-
BpeMeHHO M3MepsUIM TaBjieHNe B IBYX KOJEHHBIX CyCTaBax 3aJHMX KOHEUHOCTeH, OAMH U3 KOTOPBIX TTACCUBHO CTU-
GaJicst 1 pasrubaics, a Ipyroii 611 GUKCMPOBAH TUIICOBOJ TTOBSI3KOIA. Y YEThIPEX KPOJIMKOB 10 3aBEPIIeHUN 06IIero
JIJIST BCEX SKMBOTHBIX SKCITEPYMEHTA BBITTOIHSIOCH KOJIbLIEBOE pacceueHre HaKOCTHUIIBI 10 TTIepUMETpPY 6epeHHOi
KOCTY Ha 3 CM BBbIIIIE ITPaBOr0 KOJIEHHOTO CyCcTaBa. 3aTeM CyCTaB Crubasics-pa3rubacs, Kak 1 B 0011eM SKCITepUMeH-
Te, C OHOBPEMEHHbIM M3MepeHNeM [aBjieHsI B HeM U B HEITOJBUXKHOM JIeBOM KOJIEHHOM CyCTaBe.

PesynbraTbl. [laBieHue B HEMOABMXHOM CYCTaBe M3MEHSJIOCh KasKAblii pa3, KOrJa M3MEeHSIJIOCh AaBiieHlue
B MOJBUXHOM CyCTaBe, OLHAKO TOC/Ie pacceueHus] HaIKOCTHUIIbI JaBeHNe B HEeMOABMKHOM CyCTaBe He M3MeHs -
JIOCh. BhITIO/IHSIEMble OJHOBpPEMEHHO M3MepeHMsI BEeHO3HOTO KPOBSIHOTO aB/eHMs He TI0Ka3aJIu KOppessiiuu C U3-
MeHeHUSIMU TUAPOCTAaTUUECKOTO IaBIeHNs B CyCTaBax, 4YTO MO3BOJIWIIO MPEATON0XKUTh, UTO BHYTPUCYCTABHOE 1aB-
JleHUe TiepelaBaioCh uepe3 MPOCTPAHCTBO MEXKIY HaKOCTHUIIEHN ¥ TOBEPXHOCTHIO KOCTH.

O6cykaeHme. IIpoBeieHHbIE SKCIIEPYMEHTHI TIO3BOJISIIOT MPEATIONOKUTD, YTO MOJHAIKOCTHUYHOE TUIPOCTa-
TUYECKOE COeAVHEHVEe CMHOBMAIbHBIX CYCTaBOB 00pasyeT MOPQOIIOTUUECKYIO CETh, MPeJHa3HAYEHHYIO JIJIs Tepe-
pacripefieJIeHusT M CHVSKEHMS TaBIeHMs BAOJb BCETO MIEPMOCTA, 3aIIMINasi CyCTaBHbIE TTOBEPXHOCTYU OT U3OBITOYHOI
HArpy3Kyu Ha MPOTSKeHUM BCeii XXKMU3HU. YUUTHIBAsI TeCHOE TIpuJieraHye HaJIKOCTHUIIbI K TTOBEPXHOCTU KOCTelt, pe[i-
jlaraemasi KOHIIeMIMs He TIpe/irosaraeT repeTekaHus CMHOBMATbHOM XUIKOCTYU U3 OOHOI CyCTaBHOM CYMKU B Ipy-
ry1o. Takoro IBMKEHMS KUIKOCTU He TpebyeTcst ISl TMAPOCTAaTUUECKON epeaun JaBjieHus, KOToOpoe 1 6bUIo 3a-
(ukcMpoBaHO B HalllEM SKCIIEPUMEHTE.

3axknwueHue. [lonmepkaHue BBISIBIEHHOV CUCTEMbl «BHYTPEHHMI TUIAPABINYECKUI IK30CKeNeTOH» B pa-
60ueM COCTOSIHUM, B TOM UMCJIe C TIOMOIIbIO TIpeAjiaraeMoii MeTOAVKY (PU3UUEeCKUX YIIpasKHEHUIA, ClIeIyeT pac-

IutkyH, M.P. O6Hapy>keHMe mepeauy BHyTPUCYCTABHOTO IABJIEHMSI OT OJJHOTO KOJIeHa K IPYTOMY KakK MO TBEePXKIeHMe
Teopuu O HanuMuuu (Gu3nNOIOTUUECKON CUCTEMbI «BHYTPEHHMI TUIPABIMUECKUI 3K30CKeIeTOH», ITpeIoXpaHsIomei
CyCTaBHbIE XpSIIM OT Teperpysku / M.P. IIutkuH // ®usudeckas v peabuintanmuonHas meguinna. — 2020, — T. 2. —
N2 4. -C.8-19.DOI: 10.26211/2658-4522-2020-2-4-8-19.

Pitkin Mark R. (2020) Detection of Intra-Articular Pressure Transmission Between Knees: A Confirmation of the
“Internal Hydraulic Exoskeleton” System That Protects Articular Cartilage from Overloading, Physical and Rehabilitation
Medicine; vol. 2, no. 4, pp. 8-19 (In Russian). DOI: 10.26211/2658-4522-2020-2-4-8-19.
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CMaTpMBaTh KaK HEOOXOAMMOE YCIOBMeE YCITEITHOM MPOPUIaKTUKY U JIeUeHUS ITaTOJIOTUM CYCTaBOB. JlanbHelile
MHOTOIPO(UIbHbIE UCCTeN0BaHMS HEOOXOAMMbI JIsI YCTAaHOBJIEHUST 0COOeHHOCTeil Mopdomoruu u Gusmonorum
IAHHOW CUCTEeMBbI.

duHaHCUMpPOBaHMe. JTO VICCIeIOBaHME YaCTMYHO (pMHAHCUPOBAIOCh HalyMoHaIbHBIM MHCTUTYTOM 3I0POBBSI
CIIA (Homep rpanTta: R44HD057492).

KnroueBbie CI0Ba: OCTEOAPTPUT, BHYTPUCYCTABHOE IaBaeHMe, XpsiliieBasl IOBePXHOCTh CyCTaBa, HAAKOCTHUIIA.

DETECTION OF INTRA-ARTICULAR PRESSURE TRANSMISSION BETWEEN KNEES:

A CONFIRMATION OF THE “INTERNAL HYDRAULIC EXOSKELETON” SYSTEM
THAT PROTECTS ARTICULAR CARTILAGE FROM OVERLOADING

Mark R. Pitkin! , PhD, DSc

I'Tufts University, Boston, MA 02111, USA

Abstract

Introduction. Overloading of articular cartilages is generally accepted as one of the main causes of the pathogenesis
of osteoarthritis and related pathological conditions. Understandably, osteoarthritis is diagnosed more often in people
who systematically experience excessive stress on their joints, whether occupationally, such as military personnel, or as
aresult of a primary health disorder like a unilateral amputation of the lower limb. What is surprising is why the rates of
osteoarthritis aren’t higher in the rest of the population since, according to mechanical estimates, the contact pressures
applied to cartilage in the norm approach the maximum loading strength of the cartilage tissue. It is necessary to
understand and describe how cartilage can withstand such high pressures throughout a person’s life in order to improve
prevention and treatment strategies for osteoarthritis and related diseases.

Aim. The article describes experiments that substantiate the hypothesis that intra-articular pressures are
transmitted via newly identified physiological system. The system, called “internal hydraulic exoskeleton”, includes
the periosteum, which covers almost the entire skeleton, synovial capsules, and subperiosteal synovial fluid.
Disturbances in its normal functioning leads to the dangerous overloading of joints and their further pathology. The
article further discusses a possible approach to improving the prevention and rehabilitation of articular pathology by
preserving the health of the IHE system.

Materials and methods. In our study on rabbits [1], in each of ten animals, we simultaneously measured the
pressure in both knee joints of the hind limbs, one of which was passively flexed and extended, while the other
was fixed with a plaster cast. In four rabbits, upon completion of the first experiment, a circular dissection of the
periosteum was performed along the perimeter of the femur, 3 cm above the right knee joint. The joint was articulated
anew, as in the first experiment, and the pressure in the articulated and immobilized joints were simultaneously
measured.

Results. In the first experiment, the pressure in the immobile joint changed each time the pressure in the articulated
joint changed. After dissection of the periosteum in the second experiment, the pressure in the immobilized joint
did not change when the pressure in the articulated joint changed. Simultaneous measurements of venous blood
pressure did not show a correlation with changes in hydrostatic pressure in the joints, suggesting that intra-articular
pressure was transmitted through the space between the periosteum and the bone surface.

Discussion. The experiments suggest that the subperiosteal hydrostatic junction of the synovial joints forms a
morphological network designed to redistribute and reduce pressure along the entire periosteum, protecting articular
surfaces from excessive stresses, as evidenced by the free transmission of hydrostatic pressures that was arrested by
the transection of the periosteum.

Conclusion. Preserving the health of the identified “internal hydraulic exoskeleton” system, including the
application of the proposed method of physical exercises (Sanomechanics®), should be considered as a necessary
condition for the successful prevention and treatment of joint pathology. Further multidisciplinary research is
needed to establish the features of the morphology and physiology of this system.

Funding. This study was funded in part by Eunice Kennedy Shriver National Institute of Child Health and Human
Development, NIH (grant number: R44HD057492).

Keywords: osteoarthritis, intra-articular pressure, cartilaginous surface of the joint, periosteum.

Bgenenme / Introduction HOCUT CUCTeMaTUUecKuii XxapakTep Ju60 MO POAY

ITeperpyska CYCTaBHBIX XpsIieii OOLIETIPUHSITO
CYMUTAETCSI OAHON M3 OCHOBHBIX MPUUYKH MaTOreHe3a
0CTeoapTpuUTa U ero NaToIOrUUCKUX IOCIeACTBUIA [2,
3]. IlosTOMYy OCTEOapTPUT AMATHOCTUPYETCS yalle y
Jofeit, M36bITOUHAs HAarpy3Ka Ha CYCTaBbl KOTOPBIX

JlesITe/IbHOCTY, KaK, HalpyuMmep, y BOEHHOCTY>KaLMX
[4-7]. Tax, CoBeT 10 o1leHKe (131UeCKOT0 COCTOSTHUS
apmuu CIIA ny6nukyeT gaHHbie 0 28% ciiy4yaes Jere-
HepaTUBHOTIO U IIOCTTPAaBMaTUUECKOI0 OCTe0apTpuUTa
cpeny BeTepaHoB [8]. [1o cpaBHeHMIO € 12% mocTTpaBs-
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MAaTMUECKOTO OCTe0apTpUTa Cpeay rpaxkAaHCKOro Ha-
ceJieHMsl, pUCK JaHHOI NaTOoNOrUM Cpefy BOEHHOCTY-
SKaIyX BeIle 6osee yeM B 2,5 pa3sa [9].

Hpyroil mpumMep CUCTEMATUUYECKON IeperpysKku
CYCTaBOB — 3TO XOAbOa Ha ITpOTe3e IMoc/ie OLHOCTO-
poHHeV amnyTanuu. [Ipu OFHOCTOPOHHEN ammy-
Taluy HIDKHEN KOHEYHOCTM WMHBaIMI 6Gojee Toja-
raeTcs Ha CBOK HEINOBPEXAEHHYI0 KOHEYHOCTb U
COOTBETCTBEHHO HAarpy3ka Ha ee CyCTaBbl MPU XO[b-
6e Bo3pacraet [10]. B pesynabTaTe crcTEMATUUYECKO
reperpys3ku 0CTe0apTpuUT pa3BuBaeTtcs y 22,2—-28,3%
MHBa/mMAOB [11], a cHsKeHMe 06mIelt QyHKIMOHATb-
HOCTY, BBI3BAHHOE COTTYTCTBYIOIMMY OOISIMY, MOSKET
TIPMBECTH K elre 60sbInelt nHBaaugHocTy [11-13].

CylecTByOIlMe OLleHKM KOHTAaKTHOTO [aBjaeHUSs
Ha XpSsIIK, MOKPbIBAOIME TOTOBKU KOCTE CyCTaBOB,
IAIOT BEJIMUMHBI, OJIM3KYE K ITPeeTy MPOYHOCTU XPSI-
meBoit Tkauu [14]. JJaHHOEe 06CTOSITENBCTBO MTOPOK-
JIaeT eCTeCTBEHHBIN BOIPOC: KakKMM 00pa3soM XPsIIf
BBIZIEPKMBAET CTOJb OMM3KME K pa3pyliaonMM JaB-
JIeHUsI Ha TPOTSDKeHUM BCeil )KM3HU UeloBeKa.

B HacTosIee BpeMst CII0COOHOCTD XPSIIEeBON TKAHU
COTIPOTUBISITHCS TIEPETPY3KAM B HOpMeE OOBSICHSIETCS
aremyromyM o6pasom. [Tog HarpysKkoii MeXTKaHeBast
SKUIIKOCTh BBIAABIMBAETCSI U3 TOPUCTON CTPYKTYPbI
XpsIIma M 06pasyeT KUAKYIO TUIEHKY, Pa3Iessionyio
KOHTaKTHUPYIOI[/ie MOBEPXOCTH, CHUKAIOILYIO TPeHNe
MEXIy HUMU U IPUHUMAIOIIYIO0 U paclpeessioniyo
O0OJIbIITYI0 YaCTh AABJIEHMS Ha XPSINEBYI0 TKaHb, CO-
XpaHsisa ee 1eJ0CTHOCTH [15]. KoHKypupymomas Te-
opusl M3ydyaeT MeXaHU3M T'MIPaBJINYecKOro YIIOT-
HEHMSI MEXTKAaHEBOM >XUAKOCTU BHYTPU MOPUCTOI
CTPYKTYPBI xpsimia [16].

\—Aﬂicular cartilage

Synovial
stratum | Articular
Fibrous capsule

stratum

[TpuHMMas BaXKHOCTb YKa3aHHBIX MCCIeO0BaHNIA,
aBTOp IIOJBepraeT COMHEHUIO WMCXOAHbIe OILleH-
KM KOHTaKTHOTO [AaBjeHMUsl, MOCKOJbKY OHM pac-
CMaTpUBAIOT KaXAblii CYyCTaB B U3OISALMUU OT BCEX
IDPYTUX.

CornacHo ero rumnotese [17], cycTaBbl cKeneTta
00beIVHEHBI B I'MIPOMEXAaHUYECKYIO CETh, CIIOCO0-
HYIO CYIlECTBEHHO CHU3UTb [aBJIeHUS MeXAY To-
JIOBKaMM KOCTeli B CyCTaBax, M OMacHbIe Meperpys-
KM BO3HMKAIOT TOJIBKO TOTAA, KOrga 3Ta cucreMa He
MOkeT (YHKIMOHMPOBATb HOpMalabHO. B HacTos-
el CTaThe MPUBOISATCS SKCIIepUMeHTalIbHbIEe 060-
CHOBaHMS B MOJIb3Yy CYIIECTBOBAHMUS 3TOW CUCTEMBI,
Ha3BaHHOJ «BHYTPEHHUI TUIPaBINUYECKIIT 3K30CKe-
snetoH» (BI'D), a Takxke mpenJjiaraeTcsi HOBbINM MOAXOT,
K GU3MYeCKUM YIIPasKHEHUSM JJIs1 ee TofepsKaHms
¥ BOCCTAHOBJIEHUS TP HEOOXOOMMOCTH.

MaTrepuasbl M MeTOIbI /
Materials and methods

1. Memoduxka sxkcnepumerHma

TpamuuyonHast GU3MOAOTUSI YIUT, YTO CUHOBU-
aJibHbIe KaTCy/bl M30AMPOBAHbBI IPYT OT Apyra, Kak
IOKa3aHo Ha pucyHke 1, a [18]. I BHyTpuCycTaBHOE
JlaB/ieHle B MAaCCMBHOM CyCTaBe TOKHO OCTaBaThCs
HeM3MeHHbIM, He3aBUCUMO OT BO3MOXKHBIX M3MeHe-
HUI1 JaBJeHUs B IPYTUX CyCTaBax.

VccnemoBaHye Ha >XKMBOTHBIX ObIIO IPOBEIEHO
[IJIST TPOBEPKU TUMOTEe3bl aBTOpa O TUAPOCTATUYE-
CKOJi CBSI3U CYCTAaBOB IOCPEACTBOM TOHKOTO CJOSI
SKMAKOCTY MEXIY MOBEPXHOCThIO KOCTEN 1 HAJIKOCT-
HUIIel, TIOKPbIBalOIeli CKeleT MPOUIIIOCTPUPOBAH-
HoIt Ha pucyHke 1, b [17].

Groove of Ranvier

¥ \—Arlicular cartilage

Synovial

stratum | Articular
Fibrous | capsule
stratum

Puc. 1. a — TpaguumoHHOe MpeAcTaBaeHMe OTHOM U30JSILUUM CMHOBUATbHOM XXUIKOCTU B CyCTaBHO CyMKe
TUITIMYHOTO AMAPTPOUITHOTO cycTaBa [18]; b — CxemaTnueckoe n306paskeHe KOHIIETIIINY «IIJIaBAIOIIEro» CKeaeTa.
KpacHble OKpY;KHOCTM BBIZIEJISIIOT 30HbI PaHBbe. OpaHykeBble CTPEIKM YKAa3bIBAIOT Ha IIpeAIionaraeMylo repemady
JlaBJIEHMS M3 KaIICy/Ibl Yepe3 CMHOBMAIbHYIO KUIKOCTh Uyepe3 (prOpo3HbIi C/I0ii B 30HaX PaHBbe, 3aOTHSIOIIMIT

MPOCTPAHCTBO MeXKAY KOCThIO M HAAKOCTHUIIEN [49]

Figure 1. a — The traditional presentation of the complete isolation of synovial fluid in the joint bag of a typical
diarthroidal joint [18]; b — Red circles show a zone of the groove of Ranvier. Orange arrows indicate the hypothesized
pressure transmission from the capsule through the fibrous stratum, via synovial fluid filling the space between the

bone and periosteum [49]
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[TpoTokoa MccemoBaHus ObLT OmOOGPEH 3TuYe-
CKOJ KOMMCCHeN BeTepuHapHOro meHrtpa Pine Acre
Rabbitry Farm, Norton, MA, rme NpOBOAMUINUCH BCe
9KCITEPUMEHTHI. [IeCsiTh CaMIIOB HOBO3ETAHICKUX
KPOJIMKOB BecOM 3,5—-4 KI ObUIM HOABEPTHYTHI cema-
TUBHOMY BO3[I€/ICTBUIO 1 aHECTEe3UM a30TOM U 06e3-
60MMBAONIMM CPEICTBOM BHYTPMBEHHO.

CTpyKTypa MCCIemOBaHMUS, MMPOMJUTIOCTPUPOBAH-
Hasl Ha pUCYHKe 2, 6bUTa paspaboTaHa, YTOObI yCTaHO-
BUTH: 1) MOKET /I JaB/IeHVE B HETTOABVKHOM CyCTaBe
M3MEHUTHCS B OTBET HA M3MEHEHMSI JaBIeHNUs B IO -
BIDKHOM CyCTaBe; 2) MepemaloTcs U 9TV U3MeHEeHMs
MMOAHAAKOCTHUYHO.

(&)

Puc. 2. Cxema sKkcrmepuMeHTa IJisl OMHOBPEMEHHOTO

M3MepeHNsl aBIeHNsI B ITape CyCTaBOB, OAVH U3
KOTOPBIX MoABYKeH (1), a mpyroit 3adukcupoBaH
TUTICOBO1 MOBSI3KOI1 (2). KaTeTepsl (3) BBOASATCS COOKY
B CYCTaBHbIE KATICY/IbI TI0J] PEHTT€HOBCKUM KOHTPOJIEM
(4). B Tpy6Ku (5) BMOHTMPOBAHBI JATYMKM TaBJIEHSI
(6), cUTHAJIBI OT KOTOPBIX TIepemaeTcs o Kabeso (7)

Ha MmoHMTOD (8) [1]

Figure 2. The scheme of the experiment for
simultaneous pressure measurement in a pair of joints,
one of which is mobile (1) and the other is fixed with
plaster bandage (2). Catheters (3) are inserted into
joint capsules under X-ray control (4). The tubes (5) are
mounted with pressure sensors (6) signals from which
are transmitted by cable (7) to the monitor (8) [1]

YToObI OTBETUTb HA TEPBbIit BOMPOC, Mbl IIPOBe-
I/ Cepui0 ONHOBPEMEHHBIX M3MepeHUIl [aBlleHus
B MIICWIATepaJbHBIX  Iapax: T[OJIEHOCTOITHBIN
CyCTaB — KOJIEHHBI CYCTaB, 'OJIEHOCTOITHBIN CyCTaB —
OGepeHHbIN CyCcTaB, KOJEHHbBIN CycTaB — JIOKTEBOI
CyCTaB, a TAK’)Ke KOHTpaJIaTepaIbHO: IIPABbIi — JIeBbIA
KOJIeHHbIe CyCcTaBbI (puc. 3). YTOOBI MMHUMU3UPOBATh
03y cenaTuBHOTO 3ddeKTa A KPOIUKOB, ITPOHON-
SKUTEIBHOCTb 3KCIIePUMEHTOB [JIsI KaKIOr0o JXKMBOT-

HOro ObLIa OTpaHMUYEHA BpeMeHeM, HeoOXOAVMbIM
IJIST TIPOBENEeHMS] M3MEpPEeHMII B CYCTaBHBbIX Iapax.
OpnHO ucnbITaHMe cocTosu1o 13 1-3 1ukios no 10 cru-
GaHmii-pasrubaHmii ¢ mepuomoM oTabixa 30 CEeKyH[
Mexxny nukiaamu. CrubaHme-pasrubaHue BbIIOIHS-
JIOCh XMPYProM MaHYajbHO.

Puc. 3. YcraHOBKa [J151 MU3MepeHMs aBlIeHNs B
CYCTaBHBIX Karcynax. [IBe IMHUM COeIVHEHbBI
KaTeTepaMM C KarcyaaMu U UOYT K MOHUTODY 1.
BeHO3HOe aBieHMe 0TOOPakaeTCst Ha MOHUTOpe

2. JIeBast 3a[iHSIST HOTa UMMOOWIM30BaHa IUIICOBOI
TIOBSI3KOJ 1 3aKperuieHa Ha pame. [IpaBoe KoseHO
MOKa3aHO FOTOBBIM K CrMOaHMIO-pa3TUOaHNIO,
BBITIOTTHSIEMbBIMH MCC/IeA0BaTeIeM BPYyUHYIO [1]

Figure 3. Setup for measuring pressure in joint capsules.
The two lines are connected by catheters with the

joint capsules and go to Monitor 1. Venous pressure is
displayed on Monitor 2. The left hind leg is immobilized
with a plaster bandage and fixed on the frame. The
right knee is shown ready to be flexed and extended by
the researcher manually [1]

CycTraBbl MOABEPraauch MOJTHON aMIUINTYAE OBU-
SKEHMIT OT TTOJIHOTO pasrubaHmsI A0 CrubaHus.

PerucrpupoBanm rpaduKy M3SMEHEHU JaBJIeHNs,
BEHO3HOTO KPOBSIHOTO JaBJIEHUSI M BPeMEHHYIO 3a-
Iep>KKy peakiuy Ha uU3MeHeHMe maBieHus. Kak mo-
KAa3aHO Ha PUCYHKe 2, IJIS JIOKaIU3aIMM CyCTaBHBIX
CYMOK MCIOJIb30Ba/IaCh PEHTIreHOCKOIMS. B KaxkapIii
M3 JIBYX CyCcTaBOB ObUI BBemeH Karertep A-line-8 (3).
HaBnenue B 06eMX CYCTaBHBIX CYMKax M3MepsSIIOCh
OTHOBPEMEHHO OBYMS HE3aBUCUMBIMMU [TaTUMKAMU
nmasnenust (DeltranH, Utah Medical Products, Inc.,
Midvale, UT) (5) c mpeiidom He 6oee 1 mmHg 3a 8 ua-
coB paboTsl nmociae 10 MMUH pe3orpeBaHMsl. BbIXOTHBIE
IaHHbIe MO0 Kabemo (6) IepemaBajuMChb HAa MOHM-
top (DRE Waveline ProVet Multi-Function Patient
Monitor, DRE Veterinary, Louisville, KY) (7).

VcxomHoe nmaBjeHue ObLIO OOHY/IeHO, Korma o6a
CycTaBa HaXOAWINCh B HENTPAJIbHOM TIOJIOKEHUN.
JKM3HeHHO BaskHble IIOKasaTenau, BKIIOYAS TeM-
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repaTypy, apTepuajibHOe JaBjieHMe, 4YacTOTy cep-
JIleUYHbIX COKpallleHWii U TIOoIJIoleHMe KUCI0poa,
KOHTPOJIMPOBAINCh Ha MPOTSHDKEHUM BCeil mpolle-
oyppl. Cxema 3KcIiepuMMeHTa AJis1 OLHOBPEMEHHOI0
M3MepeHMsl JaBjeHMs B Ilape CyCTaBOB AOIIOJHU-
TeJIbHO TNPOWUIIOCTPUPOBaHa B Bumeosnusomge SV1
(https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC4648441/bin/srep08103-s2.mov).

YTo6bl OTBETUTH HAa BTOPOI BOMPOC MCCIEIOBA-
HUSI: eC/IU JaBjieHle B HeIIOABMKHOM CyCTaBe M3Me-
HSIeTCS BCjef, 38 M3MEeHEeHUSIMU 1aBJIeHUsI B CYCTaBe,
TO MepefaeTcsl M OHO MOJHAAKOCTHUYHO, MbI TPO-
Be/lM KOHTPOJIbHBIM 3KCIIEPUMEHT. Y 4eTbhIpex Kpo-
JIMKOB TI0 3aBePIIeHNNM OOILIETro AJIS BCeX SKUBOTHBIX
3KCIepPMMEHTA BBITIOHSIOCh KOIblIeBOE pacceyeHne
HAJIKOCTHUIIBI 10 TepUMeTPy OelpeHHO KOCTM Ha
3 cM BbIlIIEe TIPABOTO KOJIEHHOTO CyCTaBa. 3aTeM CYCTaB
crubasics-pasrmbacs, Kak 1 B 001eM SKCIIEPUMEHTE,
C OHOBpPEMEHHBIM M3MepeHMeM JaBjieHUs] B HEM U
B HETOJBMKHOM JIEBOM KOJIEHHOM CYCTaBe.

MbI menany HeOOJbIION paspes KOXKM Ha sKeyae-
MOM YPOBHE U BBIOMPAIN TOUKY B 3 CM ITPOKCUMAITh-
Hee KOJIEHHOTO CyCTaBa. 3aTeM Mbl UIeHTUDUIUPO-
BaJIM U pasfenaay IOJB3I0UIHO-00JbIIe6epIOBbIi
TpakT MO JMHUMU pa3pe3a Koxu. Paspe3 ciemoain
OpPMEHTALUM BOJIOKOH, UYTOOBI 136€ekaTh HAPYIIEHUS
dbyHRIIMM M U36ekKaTb IOBPEKIEHMUS COCYAMCTBIX
CTPYKTYp. MpbIllleyHble BOJIOKHA JiaTepajbHOM IIM-
POKOJ MBIIIIIBI OeApa MUHUMAIbHbI B IVMCTAJTbHON
yactu 6empa. Mbl HajpesaJy MbIIIEUHYIO (aciuio,
TOMECTUB JiaTepaabHYI0 HIMPOKYIO MBILIIY BIiepeaun
JlaTepaJibHOM MEKMBIIIEUHO TeperopoaKku, U IMOJ-
HUMMaJIM MbIIIIeYHble BOJIOKHA HaJ, MeperopopiKoii,

IeJICTBYS OT IMCTAJbHOTO K MPOKCUMAaJIbHOMY OTAe-
naM 6empa. 3aTeM MbI YCTAHABIMBAIM PETPAKTOPBI,
YTOOBI BU3YAIM3UPOBATh Nuadu3 6eIpeHHO KOCTM.
HaM HYXKHO OBLIO TOJIBKO HEOGOJIbIIOE OKHO, UTOOBI
chenaTh KPyroBOW pa3pe3 HaJAKOCTHUIIbI. DTO TOT JKe
MOAXO0M, KOTOPBIA MCIIONAb3YeTCs Yy JIIOJeN OJisl mJia-
CTUKY iepesiomMa 6epeHHOI KocT. OTHAKO ITOCKOJIb-
Ky Mbl He OTKPBIBAJIM TTOHOCTHIO OeIPEHHYIO KOCTb,
a Jenaay TOJbKO HeOOJbIIONi KPYyroBoii paspes Ham-
KOCTHMIIbI, Mbl MOIJIM MUHUMMU3UPOBATh TPAaBMY OT
JIIaHHOTO XMPYPTrMUECKOTO BMelllaTelbCTBa.
Vi3MepeHMs1 BEHO3HOTO apTepuaabHOIO JaBaeHus
MIPOBOVJIMACD, UTOOBI OTBETUTD HA BOIIPOC O BO3MOXK-
HOM BJIMSIHUM CUCTE€MbI KpOBOOODAIeHNST Ha Tepe-
Jauy AaBjieHUS MeXAY CyCTaBHbIMU CyMKaMM. YXO
KpOJIMKa ObIJI0 BRIOpPAHO B KaUeCTBe MecTa JIJisl M3Me-
peHMsI BEHO3HOTO aB/IeHUs 13-3a HATUMIMS O0IbIIO-
ro BEHO3HOTO CIIeTeHMs B yiax. [Tocie cTepuabHOM
00paboTKM 00s1acTU ¥ UAEHTU(UKALIMYM BEHbI B Hee
BBOOWIM KaTeTep. 3aTeM K KaTeTepy yepe3 BHYTPU-
BEHHYIO TPYOKY IMPUCOeIUHSIIU aTunK. CTepUIbHbIN
(busnonmornyeckmii pacTBOpP MCITONb3OBAICST  IJIst
Ie3sMHOUUMPOBAHUS JTUHUM W TIPOBEPKU IPOMYCK-
HOJM CITOCOOHMCTYM JMHMU. JJaTuMK ObUI IMOIK/IIOYEH
KO BTOPOMY MHOTO(DYHKIVOHAIBHOMY MOHUTOPY

(puc. 3).
2. AHanu3 0aHHbIx

[TocKONMbKY YyBCTBUTEIBHOCTD JATYMKOB, 110 JaH-
ubeiM npousBogutens (Utah Medical Products, Inc.),
cocrasiisiia 61 mmHg, Mbl KOHCEpPBAaTUBHO CYMUTAINU
JM000e mokasaHue Hiske 62 mmHg kak 0, uiin Kak oT-
CyTCTBME U3MeHeHut. JIlo60e M3MeHeHMe TaBIeHUs —

Puc. 4. UnniocTpaiins mogHaJKOCTHUYHOM CUCTEMBI
«BHYTPEHHMII TUAPABINYECKUI S5K30CKEeIeTOH» ISt

TUAPOCTATUUECKOI (63 IBVSKEeHMS SKUIKOCTH) TTepenaun

U pacrpeeneHnst BHyTPUCYCTAaBHOTO AaBI€HMS BIOIb CKeJleTa:
a — TPaJUILIMOHHOE U306pakeHr e CUHOBUAbHBIX CYMOK,

B KOTOPBIX JaBjeHMe (MT0OKa3aHO CTPeIKaMi) CMHOBUATbHOM
SKUIKOCTY (ITOKa3aHO CMHMM 1IBETOM) IIPUKIIAAbIBAETCS TOTBKO
K CTEHKaM COGCTBEHHOI CYyCTaBHOI CYMKI;

b — wuTrocTpanys KOHIENIMY TIaBaIoIIero CKejeTa,
«TIJIaBaOIIEro» B MOJHAIKOCTHUYHOM (JIO€ KUIKOCTH,

[I0Ka3aHHOM 3€eJIeHbIM LIBETOM uepe3 IIPOf0IbHbII paspes
B HaJKOCTHMIIE ¥ ABYX CMEKHBIX CyCTaBHbIX CyMKax [1]

Figure 4. Illustration of the subperiosteal system “internal
hydraulic exoskeleton” for hydrostatic (no fluid movement)
transmission and distribution of intraarticular pressure

along the skeleton:

a — traditional image of synovial capsules in which pressure
(shown by arrows) of synovial fluid (shown in blue) is applied
only to the walls of the own joint capsule;

b — illustration of the concept of a floating skeleton “floating”
in a subperiosteal layer of liquid shown in green through a
longitudinal incision in the periosteum and two adjacent joint
capsules [1]
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MMOJIOKUTE/IbHOE WJIM OTpUIaTeIbHOEe — MbI paccMarT-
puBaeM KaK CBUAETENbCTBO Iepemauyy OaBiaeHMs.
OrpaHMYMBATBCSI BBIYMCAEHMEM CPedHEero 3HaueHMsI
BeIMYMH M3MEHeHMs [aBjeHus ObLIo Obl Heamek-
BATHOJ Mepoii, Tak Kak u3MeHeHus (15 mm, -17 mm,
-25 MM, 27 MM) MIpeCTaB/IsIIOT MHTEPEC U KaXKI0e U3
HUX SIBJISIETCSI MHAMKATOPOM CMHOBMAJIbHONM TMIPO-
CTAaTUYECKOI CBSI3U, HO CpeHee 3HaYeHMe 3TUX 4 1mo-
TEeHIMAJTbHbIX HAOTIONEHMIT paBHO HYJIIO.

ITpy TakoM HeGOJBIIOM pa3Mepe BhIOOPKM, KaK
y Hac, Mbl BbIOpa/ii HelapaMeTpUUecKuii IOIXO]I,
YTOOBI OTBETUTh Ha IJIaBHBIM BOIIPOC HAIIETO MCCIe-
IOBaHMSI: IIPOM3OIIIO JIM M3MeHeHMe OaBaeHUs UIu
Het? Kaskpoe >KMBOTHOE CIYKMJIO B KauyecTBe CO0-
CTBEHHOT'O KOHTpOJISI, TI03TOMY M3MeHeHMs [aBiie-
HMS B OIHOM M TOM K€ TTaCCMBHOM CYCTaBe M3Mepsiin
IO ¥ MOC/Ie pacceueHus] HaJKOCTHUIIbI. Mbl BbIOpain
coueTaHMe KOHTpajaTepaJbHOTO IIPaBOrO M JIEBOTO
KOJIEHHBIX CYCTABOB, YTOOBI UCKITIOUNUTH Ae(opMalmio
CTEHOK CYCTaBHOJ CYMKM B ITaCCMBHOM CYCTaBe, BbI-
3BAHHYIO COKpallleHMeM MIICHUIaTepaJbHbIX MBbIIIII]
IBOWHOTO MPUKPEIIEHNS.

Yro6bl M3MEPUTH COOTBETCTBME V3MEHEHMUS
IaBJieHMsI 0 M IIOC/Ie paspe3a, Mbl MCIIOIb30Ba-
mu Tect MakHeMapa IJjisl MapHbIX AaHHbIX [19]. Tect
MakHemapa 3BPUCTUYECKM M3MepsieT CTelleHb CO-
BIIaIeHMsI OTBETOB, M3MEPEHHBbIX IOBaXAbl (371€eCh,
IO U TIOCe paccedyeHus] HaOKOCTHMIIbI). [TOCKOIBKY
Y Hac ObLJIO BCETO YEThIPe SKUMBOTHBIX, MOCTYITHBIX JIJIsI
KOHTPOJIbHBIX MCIIBITAHMI, OBLJIO OMIpPemeeHo, UTO
CTATUCTUUYECKVIE PEe3YJIbTaThl OYIYT CUMTATHCS 3HAUM-
MBIMM TOJIBKO B TOM CJTyuae, ecyii 3HaueHue p Gymer
CcaMbIM HM3KUM Cpeay BCeX BO3MOKHBIX 3HAUEHUI p
st skcriepumenTa (0,13), TO eCcTb, eciin nepen, pac-
ceyeHyeM HaOMIOmanuch 4 M3MeHeHUs OaBJIeHUS U
HM OFHOIO Iocsie. IMEHHO Takoi pes3ynbTraT U ObUI
3auKCUPOBaH.

PesynbTaTsl / Results

CraTucTUUeCcKM 3HAUMMOE M3MeHEeHMe NaBIeHMsI
6bLI0 0OHAPYKEHO B UMMOOMIM30BAHHOM JIEBOM KO-
JIEHHOM CyCTaBe Npu CrubaHuy-pasrubanum KOHTpa-
JlaTepabHOTO KOJIEHHOTO cycTaBa. Korma HaiKOCTHU-
1[a MEXXIY M3MepeHHbIMM CyCTaBaMM Obljla pacceyeHa,
MMMOOWIM30BaHHbBIN CyCcTaB O0Jblle He pearnpoBasl
Ha M3MeHeHMsl [aBjleHMSI B MOABMKHOM CyCTaBe, U
[laBJIeH)e B HeM OCTaBajoCh IOCTOSSHHBIM (puC. 3).
OTO MPOAEMOHCTPUPOBAJIO MPOXOXKIEHME INaBIeHUS
yepes MOLHAAKOCTHUYHYIO XXUAKOCTb, OKPYKAIOUIYI0
Ta3, ¥ MO3BOJNIWJIO MPELNOIOXKNUTh NajibHelilliee Mpo-
XOXAEeHMe aBjieHys BAO0Jb CYCTABOB ITO3BOHOYHMKA
(puc. 5).

Hapsimy ¢ BHyTpUCYCTaBHBIM JaBjieHMEM Mbl TaK-
>Ke U3MepsIM BeHO3HOe fasiieHue (puc. 3). Lenb co-
CTOSIJIa B TOM, UTOOBI MICCIIeIOBATh, MOXKET JIY TIPOHMU-
1[aeMOCTb CMHOBMA/IbHOM CTEHKM U OOMEH SKUIKOCTU
MeXy MMKPOIIPOHUIIAEMbIM KallWIJIIPOM U CUHOBU-
anmpHOM Karicynoi [20] 6bITh aibTepHATUBHBIM MeXa-
HM3MOM Ilepeauy AaBjeHUsS MeXIY MOABUKHBIM U
HETOJBMKHBIM CyCTaBaMMu.

bbl10 MOKa3zaHO, YTO pacceyeHyue HaJKOCTHUIIBI
HaJl TOIBMKHBIMM CyCTaBaMy He BMseT Ha M3MeHe-
HMe napieHusi. OQHAKO B HEMOABMKHBIX CYCTaBHBIX
CyMKaxX KOHTpaJlaTepabHOIO KOJieHa M3MEeHeHUi1 He
6bLT0, XOTSI 10 pacceueHMsT HaIKOCTHUIIbI U3MeHEeHMST
Ha6JTIOAANNCh.

Tot daxkr, UTO AaBIeHMe B HEMOIBVKHBIX CyCTa-
BaxX M3MEHMJIOCh B OTBeT Ha KoyiebaHMs HABAEHMS
B IOABVKHBIX CYCTaBaxX, HO He M3MEHWJIOCh MOCiIe
paccevyeHMs] HAOKOCTHMIBI Haj, MOJBVKXHBIM CyCTa-
BOM, IIpeJliojaraeT, 4YTO Ilepefaya IPOUCXOAMIA
yepe3 MbIIIEYHO-CKEeTHYI0 CUCTEMY, & MMEHHO —
B IPOCTPAHCTBE MEXIY HaJAKOCTHUIIEN U MOBEPXHO-
CTBI0 KOCTeIA.

OrpaHnvyeHUsI METOOVKH /
Limitations of the technique

Hamra meronmuka usMepeHMs TMIPOCTATUUYECKO-
ro JaBjleHusl C KaTeTepaMy, BCTABJIE€HHBIMM B CU-
HOBMA/IbHbIE KaIlCyJibl, ObUIa aHAJOTMYHA METOMaM,
UCIO/Ib3YeMBIM IPYIMMM aBTopamu [21, 22], u Ham
CJIEIOBAJIO pearMpoBaTb Ha BCe COIYTCTBYIOLIVE
orpaHnyeHus. Hampumep, MOy mpouCcXOguThb yTey-

Puc. 5. O dekT «mmogKauKm» MOJHAIKOCTHUIHO
SKUIKOCTY B MeCTaX MPUKPEIUIeHs K HaIKOCTHUIIE
MBIILL TP UX COKpalleHnu B obmacty tasa (1),

B HISKHEM OT/iejie ITO3BOHOYHMKA (2) 11 Ta306eApeHHbIX
cycraBax (3) [54]

Figure 5. The effect of “pumping” of subperiosteal

fluid in the places of attachment of the muscles

to the periosteum when they are contracted in the
pelvic area (1), the lower spine (2) and hip joints (3) [54]
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KM CMHOBMAJbHOM SKUMAKOCTU MIPU MU3BJIE€YEHUU KaTe-
Tepa U3 CTEHOK MeMOpPaHbI, BJINSISI HA TOUHOCTb M3Me-
peHus naBiaeHus. [I09TOMy Mbl BKIIOUWIN T€PUOJIBI
OTIbIXa MEXAY LUMKIaMM CrubaHue-pasrmbaHue, He
yoanssi KaTeTepbl, M KOajau, MoKa JaBjieHne He Bep-
HeTCs K HYJIeBOMY YPOBHIO. BblI ciesiaH BbIBOJ, UTO
Jake eIy BO3MOKHOE HEe3HAUUTE/bHOE BhITEKAHUE
SKUAKOCTY TIOBJIMSIET Ha abCOJIOTHbIE 3HAUEHMS [1aB-
JIEHUsI, Pe3y/IbTaThl SKCIIEpPUMEHTA 110 (popMyJie «eCTh
VIV HET U3MEHEHMST» He OYIyT CKOMITPOMETMPOBAHbI.

[TockoJibKY ellle HeJOCTAaTOUHO 3HAHMII O MOP-
donoru MOMHAAKOCTHMYHON TIUIAPOCTATUYECKON
CUCTEMBI, KOTOPYIO MbI 3[€eCh 0OCYKIaeM, aBTOPbI
MIpUIIACYIN TTPOGECCHOHATIBHOTO MJUTIOCTpaTOpa IJIst
CO3aHMs BU3YaJbHOTO ITPeACTaBIeHMs 3TOM CUCTe-
MBI (pUC. 2, 4).

0o6cykaenue / Discussion

B psime my6nukanuii cooOInasoch, UYTO €CIM OT-
IeIbHO B3SITBIN CYCTaB HEMOABIDKEH, TMAPOCTATHYE-
CKOe [aBJieHMEe B €r0 CMHOBMAJIBHONM Karcyjie oCTa-
HETCS TTIOCTOSTHHBIM, a €C/TU CYCTaB MacCUBHO CruUbasi,
IaBjeHMe BHYTPU €ro CYCTaBHOM CYMKM M3MEHSJIOCh
[23-25]. O6BSICHUTD M3MeHeHMe IaBeHus TPy cruba-
HUY TUOKOJ 000JIOUKM MOKHO TEM, UTO IIPU STOM Me-
HSIeTCS ee KPMBU3HA, CBSI3b KOTOPOJ € aBjaeHneM Ma-
TeMaTMU4YeCK ONMChIBaeTCs 3akoHoM Jlaraca [26, 27].

HoBblih pe3ynbTaT, 0 KOTOPOM, HACKOJIBKO HAM M3-
BECTHO, HMKOTZIa He COOOIIAJIOCh B JIUTEpAType, 3a-
KJI0YAeTCs B TOM, YTO [aBjieHME B HEMOABMKHBIX
CyCcTaBax M3MEHSUIOCh AaXke IMPU UX CYIeCTBEHHOM
yoaJeHuu OT MOABMKHOTO CYCTaBa, Kak B CJIyyae Impa-
BOIO ¥ JIEBOTO KoJieHa (3mm3on Bumeo SV1: https://
www.ncbi.nlm.nih.gov/pmc/articles/PMC4648441/
bin/srep08103-s2.mov). Perucrpauusi ¢deHOMeHa
repenauy AABIEHNUSI B KOHTpPJIATEPaTbHBIA CyCTaB
BaKHA TEM, UTO IIPU ITOM MCKIIIOUAETCS BO3MOXKHOE
MeXaHMYEeCKOe BO3[EiCTBYME MBI ¥ OKPYKAIOIMINX
TKaHel, 06ImMX U /1T TIOABUKHOTO, M JIJIST UTICUJTaTe-
PaJIbHOTO HENOABIKHOTO CyCTaBa, KaK, HampuMep,
B Mape KOJIEHHBIV U TOJIEHOCTOIHBIN CYCTaBbI TOM Ke
HOTM.

Ilpyroe oGbsicHeHMe (GeHOMeHa IMepemauu AaB-
JIEHVSI MOIJIO ObI C/IeOBAaTh U3 M3BECTHOI KOpPpes-
MY MEXOY [OaBlIeHMeM CUHOBMATbHON SKUIKOCTU
" JaBJieHVEeM B KPOBEHOCHBIX KaNMJUIIPaxX CUMHOBMU-
aJIbHOM 00010uKM [28]. DTOT MexaHM3M HAOIIOHAICS
B OTIeJIbHO B3SIThIX CYCTaBHBIX CyMKax [20], HO OH He
MOXXeT pPaboTaTh IJIsI KOHTPaAJIaTePATbHBIX CYCTaBOB
13-3a OTCYTCTBUS HEOOXOAMMOTro MOPQOIOTUIECKOTO
IyTU B KPOBEHOCHOJ CUCTEME.

TpeTbe 00BsICHEHME HabmomaeMoro ¢GeHoMeHa,
KOTOpOe MbI CuMTaeM Haubojee ybemuTeabHbIM, CO-
CTOUT B TOM, UTO BHYTPUCYCTABHOE AaBJEHME Iepe-
JABaJIOCh TUOPOCTATUYECKM Yepe3 MOAHATKOCTHUY-
HO€ TIPOCTPAHCTBO. [T TIPOBEpPKM OBLIO M3MEPEHO
JaBJIeHVe B HETIOABMKHOM KOJIeHe, KaK [0, TaK U T10C-

Jle pacceyeHMs] HaJKOCTHUIIBI Ha 3 CM MPOKCHMMAaIb-
Hee T0sica PaHBbe IMOIBVSKHOTO KOJEHHOTO CYCTaBa.
[TockonmbKy M3MeHeHMe aBieHMs B TTAaCCUBHOM KoJjie-
He T0oc/Ie pacceueHus] HaKOCTHULIBI He PeTUCTPUPO-
BaJIOCh, 9TO MOCTYKMJIO OKOHYATE/bHBIM apryMeHTOM
B TI0/Th3y BBIBOZA O Iepefave M3MEHEHMII ITaBIeHMs
B IIPOCTPAHCTBE TOA, HAAKOCTHUIIEH, e/ OHa He T10-
BpekmeHa (3mm3op Buaeo SV2: https:/www.ncbi.nlm.
nih.gov/pmc/articles/PMC4648441/bin/srep08103-s3.
mov).

BosHuKaeT 3aKOHOMEPHBI BOITPOC 0 MOP(OJIOrH-
YeCKOoJ BO3MOKHOCTU TUAPOCTATUUYECKON MPOBOAM-
MOCTY MEXAY yAaleHHbIMMU cycTaBamu. HagkocTHMUIIA
TOKPbIBAET BHEIIHIOI TIOBEPXHOCTh BCEX KOCTEA,
KpOMe CecaMOBMIHBIX KOCTE€l ¥ BHYTPUCYCTaBHBIX
rosoBoK Kocteil [29, 30]. IlomHagKOCTHUYHAS SKUJ,-
KOCTb MOKET ObITh OOHApPY:KeHa B KaMOMaJIbHOM CJI0€
HaJKOCTHUIBI [31, 32].

B HacTosIIIee BpeMs OUeHb MaJIo M3BECTHO O Peak-
UMY HAAKOCTHUIBI HA MeXaHWUYeCKue BO3MeiCTBUS.
OpmHaKo c ero MOAY/IeM YIIPYTOCTY B Pa3/IMUHbBIX YACTSIX
B guamnasoHax 91,71-230,5 MIla n 63,01-225,4 MIla
[28, 33], mo cpaBHeHuto ¢ 0,4 MIla B BeHO3HBIX Ka-
nwuisipax [34, 35], HagkocTHUIA MOXeT 3hdOEKTUBHO
yOepsKMBaTh TMOJHATKOCTHUYHOE MPOCTPAHCTBO, UTO
JeJlaeT ee XOPOIIMM KaHAUIATOM ISt 5(PGeKTUBHOI
repefauy TpaiyieHTa AaBIeHys BAOJIb BCErO CKeleTa.

BO3MOKHOJI CTPYKTYpOJi 1IJis obecrieueHuss U 06-
JIETUEHMST TUAPOCTATUYECKON CBSI3U MEXKAY CUHO-
BUAQJIBHBIMU CYCTaBaMM uepe3 HATKOCTHUIY MOXKET
OBITh CHUCTEMA MEKKJIETOUHbIX KaHAJIOB MIMPUHON
ot 20 mo 40 HM, obGecITeunBamIIUX HEPEPhIBHOCTD
MIPOHMKHOBEHMS BOJbI MEXIY COCEIHUMM KJIETKAMU
[36]. [TockonbKy pasmep MOJIEKYJIBI BOAI COCTABIISIET
okosio 0,2 HM, cpeiHeli BeJIMYMHbBI KaHAJIbI 00ecIieyar
JOCTAaTOYHOE KOJMYECTBO BOIbI IO HAIKOCTHUIIEH
[20, 27] mnsi rMOpOCTaTUUECKON Iepenaum IaBie-
HUS (3aKoH Ilackasnisi) OT OgHOrO CyCTaBa K APYyTrOMYy.
CylIecTBeHHO, YTO AAaBJeHMe MOXKeT IepenaBaThCs
6e3 TeueHUs XUAKOCTM, KaK B JaHHOM CiIydae, IO-
CKOJIbKY B CMHOBMAJIbHOM SKUIOKOCTU COINEPSKUTCS
60/IbIIOe KOMMUYECTBO TUTAHTCKMUX, MO CPABHEHUIO
C MOJIEKY/JIaMM BO[IbI, OPTaHMYECKMX MOJIEKYI, «3a-
MYPAIONIMX» BBIXOJ U3 CYCTABHBIX CYMOK Uepes IT0sIC
PanBbe.

XOoTS KPOAUMKYU MIMPOKO UCIIONb3YIOTCS IS W3-
YUeHUsT YeJI0BeueCKOoro CKeieTa, aBTOPbl TOHMMAIOT,
YTO MCCIAeIOBAaHMS Ha IpuUMaTax MOIYT OBbITh Oojee
yoenuTenbHbIMU. Takass Momenb OymgeT BaxkHa s
JIyYIIero MOHMMAHUS MeXaHM3MOB, KOTOPbIe 3alliy-
IIAIOT CYCTaBbl OT MEPErPy3KU, U AJIs1 pa3paboTKu 60-
see 3 PeKTUBHBIX METOIOB ITPOMVIIAKTUKMY, JIEUEHUS
U peabuIuTaIun.

YcTaHOB/IeHME TIepefaun AaBAeHMs] MeXIy KOHT-
pasaTepaJibHbIMM KOJEHHBIMM CyCTaBaMM T'OBOPUT
0 TOM, UTO JIaB/ieHNe TepeaeTcs uepe3 MoJHaIKOCT-
HUYHYIO JKMUIKOCTb, OKPYKAIOUIYI0 Ta3, M IPemIo-
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JIOKUTEIBHO MOXeT MepefaBaTbCsl BAOIb MO3BOHOU-
HoOro croniba (puc. 5). HeTpymHo mpeaIonoXkuThb, 4To
BBISIBJIEHHAS CUCTeMa paboTaeT KaK eCTeCTBeHHBIN
BHYTPEHHMII TUAPABINYECKUIT 3K30CKeneToH (BID),
CHMDKasi KOHTAKTHOe [aBlieHMe Ha XpsIliy, Mpefoxpa-
HSISI MX OT OMacHBIX Mleperpys3ok. [IpeacraBisieTcs, 4To
pa6ota BI'D siBjisieTcsl HEOTHEMJIEMBIM KOMITIOHEHTOM
aHTUTPAaBUTALIMOHHOM aMOPTHU3ali BO BpeMs repe-
IBUKEHUS C TSDKECTSIMM M PUCKOBaHHBIX MaHEBPOB,
C KOTOPBIMM TIOCTOSIHHO CTaJIKMBAIOTCSI BOEHHOCTY-
skammye [37], cmopTemensl [38], apTuctsl 6aneTa [39].

CyXOKUMST M CBSI3KM TPUKPEIVISIIOTCS K KOCTU
YaCcTUYHO 4vepe3 HagkocTHuily [40]. MebimeuHoe co-
KpallleHMe pacTArMBaeT HaJKOCTHUILY B MeCTax Mpu-
KperuieHusI, YTO MPUBOAUT K «IIOJKAUYKe» MOITOTHM-
TeNbHOIM MOPLUUU XXUAKOCTU B TOLHAJKOCTHUYHOE
MMPOCTPAHCTBO [41]. DTO eCcTeCTBEeHHBbII MeXaHU3M,
paboraunii aBTOMATUYeCKM WM  HEOCO3HAaHHO.
OmHaKO CYIIEeCTBYIOT pasyinMuHble (haKTOpbl, KOTOpPbIE
[0 CUX TIOP He TMOJHOCTbI0 U3y4YeHbl, KOTOPbIE MOTYT
CO3[aBaTh MPENsSTCTBUS OJISI TUIPABINYECKOTO CO-
eIVHeHUs] MeXIy cycraBaMu. [IpymMepbl BKIOYAIOT
nHGEKUNI0, BocmaieHne, oTek. Kpome Toro, mocie
HECKOJIbKMX YacOB CHa pacciabseHHas MYCKyIaTy-
pa He pacTSIruBaeT HaJKOCTHUILY, KaK JHEM, BbI3bI-
Basi eCTeCTBEHHOEe COKpallleHMe 3JIaCTUUYHBIX TKa-
Hell HaZKOCTHUIIBI U ee Gojiee TeCHOe TpuJieraHme
K KOCTSIM. OTO MOXET IMPUBECTU K BbITECHEHUIO IO~
HaJKOCTHMYHOM >KMUOKOCTY, HeOOXOOMMOI OJIsT TU-
IpaBIMYECKOTO COEeIVHEHMSI OLHOTO MJIM HECKONb-
Kux cyctaBoB [42]. [IpepBaHHas nepenava gaBaeHUs
MeXAy CcycTaBaMM 3aMeTHa IO YTpeHHel CKOBaH-
HOCTU TeJa, UTO MPUBOAUT K YaCThIM TpaBMaM Mpu
nogbeme c rocrenu [43].

Takum 06pa3oM, IIpeATIoaaraeTcss HoBast poJib Hal-
KOCTHMIIbI B [IOTIOJTHEHME K paHee yCTaHOBJIEHHBIM
poJsiM B OCcTeoreHese [33, 44| 1 B mepefave yCUIUS OT
MBIIII] K KOCTSIM [45, 46]. CTaTuyecKas repegava 1aB-
JIeHusl BOOJIb CKeJleTa TaKske MOKeT YKa3bIBaTh Ha TO,
YyTO (haKTMIeCKOoe KOHTAKTHOE JaBJIeHVEe MEXKIY Xpsi-
IaMy B CyCTaBe 3HAUMTEIbHO HIKE, YeM ObLIO OIle-
HEHO paHee C TOMOIIIbI0 PA3INYHBIX METOIMK.

OmHOV M3 HUX SBJSIETCS KOMITbIOTEPU3UPOBAH-
HBIi aHaMMu3 XOAbObl, IPENCTaB/SIIOINIA CKeJeT
B BUJle MHOTO3BEHHMKA C IIAPHUPHBIM COeVHEHMEM
3BeHbeB [47]. [Ipy TakoM ITOX0Ae, 3Has AedopMaImio
Xpsija B peaJilbHOM BpeMeHU, KOHTaKTHOe JaBjieHle
Ha rOJIOBKY TapaHHOM KOCTU MpPU CTOSIHMM Ha OIHOI
Hore [48] momkHO GbI 6bLTIO ObITH OKOMO 4,8 MIla,
YTO B MISTh pa3 IpeBbIllaeT AaBjieHle, OKa3biBaeMoe
Ha 3eMJII0 OyJIbA03epOM WM CPeIHUM TaHKOM [49].
MeTtogonorusi aHajinu3a IOXOAKM MTHOPUPYET BasK-
HbI€ XapaKTePUCTUKM MOPGOIOTUM KUBOTO CYCTaBa
Y yIIpoIllaeT KOHCTPYKIMIO CyCTaBa [0 «CyXOroy» map-
HMpa, TaK YTO NPU M3MepeHUM KOHTAKTHOIO JaBiie-
HMSI B MUCKYCCTBEHHBIX CYCTaBaxX OTCYTCTBYET MHOXe-
CTBEHHOE BJIMSIHME CTPYKTYPbI SKMBOTO XPSIIIA.

B m3BecTHOM McCaemOBaHMM TPYIIIBI ITpodeccopa
ManHa [50] gaBieHue rpy XoAbp0e Ha roJI0OBKax MCKYC-
CTBEHHBIX Ta300edpeHHbIX CYCTaBOB, OCHAIIEHHBIX
TeJleMeTPUIYEeCKUMM JaTuMKaMM, HaXOOAWIOCh B Jua-
rmasoHe ot 5 mo 6 MIla u B cpegHeM o 18 MIla mpu
BCTaBaHMM CO CTy/la, JOCTUTasi Mopora MPOYHOCTU
XPSIIEBOI TKAaHM B MHTepBaje Harpysok 14-25 MIla
[14]. Takme BbICOKME 3HAUEHMS JaBIE€HNS MOXKHO 00b-
SICHUTD T€M, YTO B MCKYCCTBEHHBIX CyCTaBax ITOKa He
BOCITPOM3BOIUTCST peasibHass Mopdonorust 61oaoru-
YeCKOro MPOTOTHUIIA.

VKazaHue Ha NMPUHUUIIUAIBHYIO POJib CTEHOK He-
MMOBPEXAEHHOJ CYCTaBHOM CYMKM B Iepepacrpene-
JIEHUY OABJAEHMS Ha CYCTaBHbIE XPSIIM ObUIO TIPemo-
CTaBJIEHO B MCC/IeNOBaHUM Ha TPyIllaX, IPOBeLEHHOM
Jaumard u coaBTopamu [51]. C ToMoIIpi0 MeTona, Ko-
TOPBIi He TPeGOBaI BCKPBITUS CYCTABHOM CYMKM ST
HaJIO)KeHMsI TIJIEHOUHBIX JAaTUYMKOB, ObLIO OGHapyKe-
HO, UTO JjaBjieHle CyCcTaBa B IIe/iHOM OTAeJie M03BOo-
HOYHMKA COCTaBJISIET JIUILb MOJIOBUHY OT BEIUUYMHBI,
orpezensieMoit ¢ HapylleH)eM LeJIOCTHOCTU CYCTaB-
HOJM CyMKHU. MbI cuMTaeM, 4TO pPa3yMHO OXUIATh
COOOIIeHMIT 0 elle OOMbIIEM CHVDKEHUM 3HAYEHMIA
KOHTAKTHOTO JaBJieHNS B KMBBIX CyCTaBax, KOTOpOe
MOKET ObITh M3MEPEHO IT0C/Ie Pa3paboTKY HOBBIX He-
MHBa3UBHbBIX METOAOB.

Kakum ke 06pasoM MOKHO TOAAEPKMBATDH U aK-
TUBMUPOBATh cucTemMy BI'D Onsg CHMXXEHUSI PUCKOB,
CBSI3aHHBIX C pPelIeHVeM PYTUHHBIX ¥ 0C000 CJIOSKHBIX
IBUTraTeabHbIX 3a7au? ABTOpPOM pa3paboTaHa OfgHA U3
BO3MOXHBIX MeTOAMK (CaHOMexXaHMKa), OCHOBaAaHHBIX
Ha 0CO3HAaHUM U IPUHSITUM KOHIIENIMM T/IaBalollero
ckeneta [17] M cucTeMbl BHYTPEHHETO TUApaBInUye-
CKOTO 3K30CKeJeTOHa. JTa KOHUEeNUMs, MOATBEpK-
IeHHasT dKCIIepMMEHTaIbHO B pabore [1], moapo6HO
M3JI0)KEHHOVI B JAHHOJ CTaThbe, ONIpeAesieT KpUTepuil
MPaBUABHOCTM MCIIONIHEHUST YIIPAXKHEHMH, a Takke
KOHIIeNTyaJbHOe CAMOBHYIlIEHe, KOTOPO€e BU3yaJlu-
3upyeT mopdosoruio BI'D [52].

3akmrouenue / Conclusion

UccnemoBanme [1] mpexncraBisieT cob60ii IMepBYIO
9KCITIEPYMEHTAJIbHYIO ITPOBEPKY TMITOTE3bI aBTOpa O
TUIPOCTATUYECKOM COEIVHEHUM CYCTABHBIX CYMOK
yepe3 HaAKOCTHULY [17].

I TpodUIaKTUKM U JIeUeHUSI OCTeoapTpuTa
MIPEACTABISIETCSI TIEPCIEKTUBHBIM VHTErPUPOBATH
KOHLIEIIMIO CUCTEeMbl «BHYTPEHHMI TIUApaBiInye-
CKMIT 9K30CKeJIETOH» B METOOUKM (PyU3MUecKoil meau-
[IMHBI U PeabyInTaIMM, KaK 9TO COeIaHO B METOIMUKE
«Canomexanuka» (Sanomechanics®) [52]. dnemeHTbI
CAaHOMEXAHUKY TTPUMEHSIIOTCS IJIS TIOBbITIeHUs 3¢-
(beKTMBHOCTM 3aHSITUIA 1i0TO¥ [53] U OIS CHYDKEHMS
TpaBMaTKU3Ma P TPEHMPOBKAX MMapanIoTUCTOB [54].
[Mocnemusst MoguUKALsS METOOUKM MOTJIa Obl ObITh
BK/IIOUEHA B CUCTEMY peabyiuTaIuu mocjie OgHOCTO-
pPOHHE} aMITyTalluM HIKHEN KoHeuHocTH [55, 56],
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YUUTHIBASI CXOACTBO HArPY30K HA CYCTaBbl COXPAHEH-
HOJi HOTY C TEMU, KOTOPbIE VCITBIThIBAIOT APAIIIOTIC-
TBI IPU TIpU3emyieHnn [57].
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TEXHOJIO'M U3rotoBJIEHUA U MPUOBPETEHUA OAEXXAbI
ANA UHBAJINAOB: PELUEHUA ONA YCOBEPLWEHCTBOBAHUA
ABTOPCKOU OUCTAHLUMOHHOU TEXHOJIOTUU

Cmupnosa JI.M."2 BonkoBa B.M.!, T'onmoBun M.A."3 Kapabanosa H.}O.}4

L ®edepanvHolii HayuHbLli yeHmp peaburumayuu uHeanudos um. I.A. Anvbpexma,
ya. becmyacesckas, dom 50, Cankm-IlemepOype, 195067, Poccutickas @edepayus

2 Cankm-IlemepOypeckuti 2ocydapcmeeHHslli anekmpomextuueckuti uncmumym «/ITH» um. B.H. Ynvsanosa (J/IeHuHa),
ya. IIpogpeccopa Ionosa, dom 5, Cankm-Ilemep6ype, 197376, Poccuiickas @edepayust

3 Canxkm-IlemepO6ypeckuli nonumexHuueckuii ynugepcumem Ilempa Benuxozo,
ya. ITonumexruueckas, dom 29, Cankm-ITemep6ype, 195251, Poccuiickas ®edepayus

4 Cankm-ITemepOypackuti 20cydapcmeeHHblil yHUsepcumem npombpliLieHHbIX MexXHOoI02ull u dusatiua,
ya1. Bonwuwas Mopckas, dom 18, Cankm-ITemep6ype, 191186, Poccuiickas @edepayus

Pe3rome

BBenenne. CrieniyanbHast OfEXIa i1 MHBAIUAOB — TEXHUYECKOE CPENCTBO peabwinTalnum, obecreunBaioiiee
TTOBBIIIEHE YPOBHSI CaMOOOCTYKMBAHMST MHBAINUIA U €T0 HEe3aBUCUMOCTb OT MIOCTOPOHHEN momoniu. st Tpous-
BOJICTBA TAKOJi OIEKIbI ¥ 06eCIIeUe s €10 MHBAIUIO0B, YIaJEHHO POXKMBAIOIINX OT IIEHTPa M3TOTOBJIEHUST OMIEKbI,
B 1997 1. pa3zpaboraHa M ampob6UpoOBaHa TEXHOJOTHUS AMCTAHLIMOHHOTO MMPOEKTUPOBAHMS U TTPOU3BOACTBA CIIeIy-
aJIbHOI OJleK/IbI, 06eCIIeUeH s TOTOBBIMU U3IEIUSIMU MHBAIMAOB IT0 MECTY UX IIPOKMBAHMS (fajee — «aBTOPCKast
TEXHOJIOTMSI»). 3a MpOoLIeAIINii C STOTO BpeMeHU TMepuoy, IOSIBUANCh HOBbIe MUCTAHIIMOHHbIE TEXHOJIOTMHM 3aKasa,
MMPOEKTUPOBAHMSI, TIOIMBA U MPUOOPETEHMS ONEKIbl. AHAIN3 MPEUMYIIECTB ¥ OTPAHUYEHUIT STUX TEXHOJIOTUIA
MIpeNCTaB/IsIeT MHTEPEC JJIST OTIpee/ieHNsI 11e1ecO06pa3HOCTM YCOBEPIIEHCTBOBAHMS YK€ TOTOBOI aBTOPCKO Tex-
HOJIOTMM M3TOTOBJIEHUS CHELMaJbHOM ONEeXAbl MHBAIMIAM. B mepBbIX ABYX CTAThsIX CEPUM, MTOCBSILEHHON 3TOMY
BOITIPOCY, 6bUT IIPOBEIEH aHAINU3 TEXHOJIIOTUI MHTEPHET-MarasmHoOB, MHTEPHET-aTe/Ibe U TEXHOIOTUI AUCTaHIIMOH-
HOT'O aBTOMAaTU3MPOBAHHOTO IMPOEKTYPOBAHMS OfEXIbI. Pe3y/bTaThl 3TOTO aHanM3a 000011eHbI B 3TOJ (MOC/IeqHe
U3 Cepumn) CTaTbe COIOCTAaBIIEHNEM IPEUMYILIECTB HOBBIX TEXHOJIOTMIT C aBTOPCKOI TEXHOJOTUEN U OlpeAeneHneM
pelleHmnii, KOTOpbIe 1eJIeco000pasHO 3aMMCTBOBATh IJIS1 €€ YCOBEPIIEHCTBOBAHMSI.

Ieab paboThl — ONIpeIeeHe TEXHUUECKUX PEIeHNIA, MCIT0Ib3YeMbIX B COBPEMEHHBIX TEXHOIOTUSIX AUCTAHII-
OHHOTO ITPOM3BOACTBA OAEKIBI U 0OECTIeUeHNs €10 HaCeJIeH!sT, KOTOPbIE 11e1eco06pa3Ho 3aMMCTBOBATD [IJIST YCOBEP-
LIEHCTBOBAHMS aBTOPCKOM TEXHOJIOTMM, IPpeAHAa3HAUYEeHHON [JIs1 AUCTAaHIMOHHOTO MPOEKTUPOBAHMS CIIELMATIbHO
OJleSK/Ibl MHBAIMIAM ¥ MaCCOBOTO 00eCIeueHNst X TOTOBBIMMU U3IENIUSIMU I10 MECTY KUTETbCTBA.

Marepuasnbl ¥ MeTOABI. MaTepuan UCCae[oBaHMs: COOCTBEHHBIN OTBIT IO Pa3paboTKke U MPUMEHEHUIO JUC-
TaHILMOHHO TEeXHOJIOTUM ITPOU3BOJCTBA CIIELIMATbHOM OEeKIbl MHBAIMIAM; OT3bIBbI CIIEIIVIATCTOB U MAI[MeHTOB,
MIPUHMMABIIMX ydacTye B anpobGauyy 3TOi OHEXIbl M TEXHOJOTUM; JOKYMEHTALVSI, MPOCIEKTHI, JIUTEPATYPHbIE
VICTOYHUKUA, MHTepHET—CaIZTbI, ocBellarmme IMMpuHIOUIIbI TEeXHOJIOT U OUCTAHIIMMOHHOI'O IIPOEKTUPOBAHUS U IIPON3-
BOJZICTBA OZEXIbI B Poccun 1 3a py6exkoM. MeTofbl MCCIeIOBaHNsI: TEOPETUUECKII METO/I, BKIIOUAKOIIMA aHaIN3,
CMHTE3 U aHAJIOTUI0; MeTO, CMCTEMHOTO aHa/M3a.

PesynbTaTsl U 00Cy>KaeHMe. [IpoBeieHHbII aHaIu3 [ToKa3al, UTo MpejjaraemMas B MHTEepHEeT-MarasmHax u uH-
TepHeT-aTeNlbe OfeX/a, IPOM3BOAMMAS 10 3aKa3aM HaceJeHMs], M3TOTaBIMBAaeTCSI B OCHOBHOM Ha TUIIOBbIe (PUry-
pbl. OHa He 06JyiaaeT HEOOXOAMMOM (PYHKIMOHATBHOCTDIO [IJIs 0OecrieueHusT TaKoi OeXK/I0l MHBAIMIOB C aHATO-
MO-(YHKIMOHATbHBIMY HapYLIIEHUSIMM OTIOPHO-IBUTATEIbHOIO arrapaTa. BeIsIBJIEHO, UTO IMPOM3BOACTBO OHEXKIbI
JJIs1 3TOM KaTeropum rpaxaH yepe3 MHTePHeT-Mara3smHbl OTpaHMYMBaAETCS JIMIIb U3OeJIUSIMUA, ITpeTHa3HaY€HHbIMM
LIS JTULI, TIOJIb3YIOIIVXCS TIPEMMYIIeCTBEHHO KpecIaMu-KOJSICKaMu.

EnyHCTBeHHOI pa3pabOTKOI B 9TOM IUIaHE SIBJISIETCS AMCTAHIIMOHHAS MHTEPHET-TEXHOJIOTHS, BIIEpBbIe paspa-
6oranHas B Poccuu B 1997 T. € 1Lie/IbI0 aJipeCHOTO MPOEKTUPOBaHMs (QYHKIIMOHAIbHOI OFEXIbl M 06ecrieueHust ro-
TOBBIMM U3AETUSIMU VHBAINUIOB 0 MECTY JKUTEJIbCTBA HE3aBMCUMO OT YIAJTEHHOCTY UX MPOXUBAHMS. ATpoOaIiust
JTAaHHO¥ TEXHOJIOT MY OCYIIeCcTBIsIach B TeueHme 2005-2008 IT. ¢ TToyYeHeM MOJIOKUTETbHBIX PE3YIbTaTOB.
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BEpIIEHCTBOBAHMSI aBTOPCKONM IOMUCTAHIMOHHOV TexHomorum / JI.M. CmwupHoBa, B.M. Bonkoa, M.A. TonoBus,
H.I0. Kapa6anoBa // ®usuueckas u peabuinutarnyoHHass memuumHa. — 2020. — T. 2. — N2 4. - C. 20-33.
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BoiBoabl. HEHEHaHpaBHEHHOE usyuyeHue 3apy6e>KHbe M OTeUeCTBEHHBIX I/IHTepHeT-TeXHOI[OI‘I/Iﬁ M3TOTOBJIEHUA U
l'IpI/I06PETEHI/IH l'IOTp66I/ITEJ'IeM OoOeXXabI IMoKa3aJio, UTO OJId ITOBbIIIE€HMSI KaueCTBa M3TrOTOBJIEHU A (Il)yHKIII/IOHa)IbHOVI
OoneXXabl MHBAJIMAAM U ITIOBbIINIE€HMS S(I)d)eKTI/IBHOCTI/I CO3daHMA €6 HOBBIX mozeseit HeO6XO,HI/IMO IIepeHsATb HaKo-
TJIEHHBI B 9TOM OTHOILIEHUU paSJ’[IA‘leIf;I OIIBIT MHTE€PHET-Mara3mHOB, B TOM UYMCJi€ U OIIBIT IO PACIIPOCTPAaHEHUIO
B CeTU I/IHTepHeT I/IH(I)OpMaI_U/II/I O BO3MOXXHOCTSIX (I)YHKHMOHaJIbHOﬁ OO eXXIbI 1 eé npeumyuiecrBax c TeM, YTOOBI I10-
BBICUTD OCBe,E[OMJ'[éHHOCTI) CaMMX MHBAJINMOOB 1 X POOCTBEHHMKOB O BO3MOJXKHOCTSX U ITpoLeaype eé HpMOﬁpETEHI/IH.

KnroueBsle ciioBa: pea6I/UII/ITaLU/Iﬂ, MHBaJIMObI, ClielyaJibHas ogexxaa, q)yHKLU/IOHaJ'IbHO-BCTETI/I"IeCKaH ogexnaa,
JAVCTaHIIMOHHAA TeXHOJIOTUSI.

TECHNOLOGIES FOR MANUFACTURING AND PURCHASING CLOTHING
FOR THE DISABLED: SOLUTIONS FOR IMPROVING THE AUTHOR’S REMOTE
TECHNOLOGY

Smirnova L.M."2, Volkova V.M., Golovin M.A."3, Karabanova N.Yu.*

! Albrecht Federal Scientific Centre of Rehabilitation of the Disabled,
50 Bestuzhevskaya Street, 195067 St. Petersburg, Russian Federation

2 St. Petersburg State Electrotechnical University “LETI” named after V. I. Ulyanov (Lenin),
5 Professora Popova Street, 197376 St. Petersburg, Russian Federation

3 Peter the Great St. Petersburg Polytechnic University,
29 Politekhnicheskaya Street, 195251 St. Petersburg, Russian Federation

4 St. Petersburg State University of Industrial Technology and Design,
18 Bolshaya Morskaya Street, 191186 St. Petersburg, Russian Federation

Abstract

Introduction. Special clothing for the disabled is a technical means of rehabilitation that increases the level of
self-care of the disabled and their independence from outside help. In 1997, the technology of remote design and
production of special clothing was developed and tested for the production of such clothing and providing it to
disabled people living remotely from the clothing manufacturing center in order to provide ready-made products for
disabled people at their place of residence (hereinafter referred to as “author’s technology”).

Since then, new remote technologies for ordering, designing, tailoring and purchasing clothing have been
introduced. The analysis of the advantages and limitations of these technologies is of interest for determining the
feasibility of improving the author’s ready-made technology for manufacturing special clothing for the disabled.
In the first two articles of the series devoted to this issue, the analysis of technologies of Internet-stores, Internet-
ateliers and technologies of remote computer-aided design of clothing was carried out. The results of this analysis are
summarized in this (the last of a series) article by comparing the advantages of new technologies with the author’s
technology and identifying solutions that are appropriate to borrow to improve it.

Aim. The aim of the article is to determine the technical solutions used in modern technologies of remote
production of clothing and providing it to the population, which are appropriate to borrow to improve the author’s
technology designed for remote design of special clothing for disabled people and mass provision of ready-made
products for them at their place of residence.

Materials and methods. Material: own experience in the development and application of remote technology
for the production of special clothing for the disabled; reviews of specialists and patients who participated in the
testing of this clothing and technology; documentation, brochures, literature, Internet sites that cover the principles
of remote design and production of clothing in Russia and abroad. Methods: theoretical method, including analysis,
synthesis and analogy; method of system analysis.

Results and discussion. The analysis showed that the clothing offered in Internet-stores and Internet-ateliers,
produced by the orders of the population, is made mainly for typical figures. It does not have the necessary functionality
to provide such clothing for disabled people with anatomical and functional disorders of the musculoskeletal system.
It is revealed that the production of clothing for this category of citizens through Internet-stores is limited only to
products intended for people who use mainly wheelchairs.

The only development in this regard is remote Internet technology, which was first developed in Russia in 1997
for the purpose of targeted design of functional clothing and providing ready-made products for disabled people at
their place of residence, regardless of their distance from home. Testing of this technology was carried out during
2005-2008 with positive results.

Summary. A focused examination of foreign and domestic Internet technology production and acquisition of
consumer garment showed that to improve the quality of the manufacture of functional clothing for the disabled and
improve the efficiency of creating new models need to learn from the accumulated experience concerning different
Internet-stores, including experience in distribution in the Internet information about the possibilities of functional
clothing and its benefits in order to raise awareness of disabled people and their relatives about possibilities and
procedure for its acquisition.

Keywords: rehabilitation, disabled people, special clothing, functional and aesthetic clothing, remote technology.
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Beenenne / Introduction

B Poccun, HaumHast ¢ 1972 r., Ha 6a3e ObIBIIETrO
Jlennurpanckoro HUW nportesmuposanus (JIHUUNII)
ObLT BIIepBbIe TIPeATIPUHAT CUCTEMHBbII ITOAXO], B CO-
OTBETCTBUM C KOTOPBIM OAEXIY J1s1 UHBAJIUIOB CTaIN
paccMaTpuBaTh U pa3pabaThiBaTh Kak yacTb OGMOTEX-
HUYECKOJ CUCTEMBI «MHBAIUL — MPOTe3 — OHeX-
na». IIperMyIiecTBo KOHCTPYKIMM pPa3pabOTaHHOI
OIEeXIbl 3aKI0YaeTCss B TOM, UTO CaMOCTOSITEIbHOE
yIIpaBjieHMe U3AeN1eM OCYLIeCTBISeTCS MHBAIUIOM
3a cyeT KOMIIEHCAaTOPHbBIX ABVDKEHUI, BBITIOIHSIE€MBbIX
KOPITYyCOM B3aMeH YTpauyeHHbIX (QYHKIMI PYK, UTO
SIBJISIETCS UPe3BbIUAliHO BaKHBIM IPU HEOOXOAVMO-
CTY €€ CHATUS M HafeBaHus sl GU3MOIOTUYeCKUX
OTIIpaBjIeHNUI, B OCOOEHHOCTM BHE YCIOBUII JOMa
(B KO, BBICIIEM YUeOHOM 3aBefieHIM, oduce U T.I1.).

Biaromapsi HaJeneHUIO CO30aHHONM ONeXIbl IS
MHBaJIUIIOB 6e3 06enx pyK 0COObIMM (YHKIMOHAJb-
HBIMM CBOJCTBAaMM 3a CYET KOHCTPYKTMBHOTO pe-
meHus 1 ohoOpMIIeHNMSI ee BHEITHEro BMIa C YIEeTOM
3CTeTUYECKMUX TEeHIEeHIMII BpeMeHU U TpebGoBaHMIt
MOZBI, OHA CTaja MMEHOBAaThCS (PYHKIMOHATHHO-
acreTndeckon ogexnoit (P20) [1].

Haumuas ¢ 1991 r., B opuiiMasbHbIX JOKYMEHTAX
3a ®30 3akpenunaoch Ha3BaHue «CrienyanabHas Oex-
nIa st 6e3pykux». ITom TakMM HasBaHMEM OHa ObLIa
OTHeceHa CHayaJa K pa3psay IpoTe3HO-OpTomeuye-
CKMX U3Jeuit, BbiAaBaeMbIX MHBaIMUIAM OecriaTHoO,
TaK Kak IMO03BOJISIeT B 3HAUUTEIbHOI Mepe MOBBICUTD
MX YPOBEHb CAaMOOOCTYXMBAHMSI U He3aBUCUMOCTH
OT MOCTOPOHHe oMoty [2], a B 2005 1. aTa omexkaa
6bl7Ia MMpU3HAHA TEXHUYECKMM CPelCTBOM peadbuin-
tauuu (TCP) [3].

OpgHako TmpobieMa obecrieueHUs] TaKUM Cpe[i-
CTBOM peabwinTaluu BCeX HYKOAIIIMUXCS B HEM
OoCTaBaJlaChb HepeLIeHHOM, IMOCKOJbKY YIaJIEHHOCTD
MPOKMBAHMUS TIOAABJISIIONIETO OOJBIIMHCTBA MHBA-
JIMIOB OT eOVHCTBEHHOro lleHTpa M3roTOBIEHUS
®30 (paHee — JIHUUIIIL, HpiHe — ®TBY OHILIPU um.
I.A. AnpbpexTa), a TaKKe CJIOKHOCTh (2 MHOTJA U He-
BO3MOXXHOCTB) MX IlepeMelleHns Ha JalbHMe PacCTo-
STHUS 6e3 COMTPOBOXKIAIOIINX ObUIV OCHOBHBIM ITPETST-
cTBUEM A1 ronydeHnst ©30 MHOTUMMY MHBIUIAMMU.

s peueHust 3Toi mpobaeMsl B 1997 1. aBTOpA-
MU Hacrosiwei cratby (CMmupHOBOI JI.M. 1 Bonkosoii
B.M.) BrepBble OblIa 0OOCHOBaHAa ¥ paspaboTaHa
upesi KOMIIbIOTEPHOI AUCTAaHIMOHHOM TeXHOJOTUU
M CO3JaHbl CIeluaau3upoBaHHble TPOrpaMMHO-all-
napaTtHble Komiuiekchl ([TAK) nnis e€ peanmsauuu:
ITAK «In3aita» u I[TAK «CepBuc». Panee 5Ta BIriepBble
pa3paboTaHHasl TEXHONOTUSI B CUIY OIpeneléHHbIX
MIPUYMH UMEHOBAJIACh KaK «IUCTAaHTHAsT» (IO, TAKUM
HaMMEeHOBaHMeEM OHa YIIOMMHAETCS B Pa3IN4HOI J0-
KyMEHTallM U NPeAbIayIINX CTaTbsIX), HbIHE Mbl €€
HasbIBaeM, Ha Halll B3IVIs[, 60/1ee KOPPEKTHO — «IUC-
TaHLMOHHAs» [4]. [lasmee MO TEKCTy 3Ta TEeXHOIOTUS
6yIeT MMeHOBAThHCS KaK «aBTOPCKAsI».

Anpob6anys 3Toii TexHojaoruu B TeueHue 2005-
2008 rr. ¢ yyacTMeM IPOTEe3HO-OPTONEeANYEeCKUX
npennpustuii (ITIpOIT) mokasana e€ 3¢eKTMBHOCTD.
OnmHako MpMOCTAaHOBKOM AA/IbHENIIEr0 ee MUPOKOTo
BHEJIpeHUSI B OTeUYECTBEHHYIO OTPAC/eBYI0 CUCTEMY
CTaju COOBITYS, CBSI3aHHbIE C HEOTHOKPATHON peop-
raHusanyeli BeJOMCTBEHHON IPUHAIJIEXHOCTU KakK
Llentpa um. I'A. Anb6pexra, Tak u IIpOIl 13-3a Heon-
HOKpPaTHOT'O OTHECeHMS X BeIOMCTBEHHO IIpUHA/-
JIESKHOCTY K Pa3jIMUYHBIM MMHMCTEPCTBAM B TeUyeHMe
BCEro mepuopa «IepecTpoiiku», a Takxke U B Oojee
MTO3JHME TOIBbI.

3a 3TO BpeMms, HapsAy C PasBUTMEM pPa3IMUHbBIX
IT-TIpOmyKTOB, IOSIBUIOCH ¥ OOJIBIIOE KOJIUYECTBO
HOBBIX AMCTAHIMOHHBIX TEXHOJIOTMII ITPOU3BOCTBA
onmexxabl B Poccuu 1 3a py6eskom. DTo U ITOOYAMIO HAC
K ITIPOBEJIEHMIO MX 0630Pa U M3YUEHNIO HAKOIJIEHHOT'O
OITbITA B 00JIACTM MPOU3BOMACTBA U OOecIeueHus: Ha-
ceJIeHUsI OfIEXKI0N, UTOOBI OIIPENEIUTD LeIecoodpas-
HOCTb ¥ TIePCIEeKTUBHOCTD IIPUMEHEHMST 3TOTO OTIbITa
IIJIST YCOBEPIIEHCTBOBAaHMS pa3paboTaHHO) HaMU U
anpo6MpPOBAHHO B IPOTE3HOI OTpPacau aBTOPCKO
TEXHOJIOT UM ITPOU3BO/ICTBA OIEXK/IbI MHBAIMUIAM.

Lenn / Aim

Llenp viccyiemoBaHMS — OIIpeiesieHNe TEXHMUECKMX
peliieHuit, UCIOIb3yeMbIX B COBPEMEHHBIX TE€XHOJIO-
I'USIX OMCTAaHLIMOHHOIO ITPOM3BOICTBA OJEXKIbI 1 00e-
CIleueHusl el0 HaceJlieHMs, KOTOpble Ieecoo6pasHo
3aMMCTBOBATh [IJIsS1 YCOBEPIIEHCTBOBAHMSI aBTOPCKOI
TeXHOJIOTUM, IpeIHA3HAUYEHHO AJ1sT IVICTaHIIMIOHHO-
IO MPOEKTUPOBAHMUS CITEIIMAIbHOM OFeXIbl MHBAIN-
JlaM ¥ MacCOBOI'0 00ecIieueHns X TOTOBbIMM U3 -
SIMM TI0 MECTY SKUTE/IbCTBA.

MaTrepuajbl M METOIbI /

Materials and methods

Marepuan uccieqoBaHus: COOGCTBEHHBINA OITBIT
[0 pa3paboTke ¥ NPUMEHEHUIO OUCTAHIMOHHO
TEXHOJIOTUM TIPOM3BOMCTBA CIIEIIMATbHON OIEXK/IbI
VHBa/IMIaM; OT3bIBbI CIIEIIMA/IVICTOB ¥ TIallMEeHTOB,
MIPMHYMABIINX YJYacTye B ampobanyy 3TOi OeKIbl
M TEXHOJIOTUU; NOKYMeHTAalMsl, TPOCIIeKThI, JUTepa-
TypHbIe MCTOUHUKU, MHTEPHET-CaiThbl, OCBellatolye
MIPUHIIAIIBI TEXHOJIOTUI AUCTAHIIMOHHOTO IIPOEeK-
TUPOBAHMST M MPOM3BOMACTBA ONEXIbl B Poccum u 3a
pyoeskoM. MeToabl MCC/IeIOBaHUS: TEOPeTUUYeCKuUi
MeTO[, BK/IIOUAIOIIMII aHa/lIn3, CMHTEe3 UM aHaJIOTUIO;
MeTOoJ, CUCTEMHOTO aHa/IM3a.

PesynbraTs! / Results

AHaNMM3 pasIMYHbBIX TMCTAHIIMOHHBIX TEXHOJIOTUI
M3TOTOBJIEHMSI OJIE€KIbI TPOBEAEH C OI[€HKOIA IT0 Iecs -
T6ATbHOIA IIKaJIe COOTBETCTBYIOIINX UM OObEKTHO-
OPUMEHTUPOBAHHBIX (QYHKIINII, peaan3anmsi KOTOPbIX
Haubosiee BCEro OTpaykaeTcsl Ha KavyecTBe M3TOTOB-
JIEHHOTO M3Aesus [5], 9To uMeeT 0coboe 3HaUeHMe OIS
M3TOTOBJIEHMS CITeIVATbHO OEesKAbI MHBATUIAM :
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— CO3JaHMe 3CKU30B MOgeelt C yueTOM BO3MOX-
HOCTY BIMSTHUS TIOTPeOUTENST Ha BHEIIHWI BU TOBA-
pa (MMHMMAaJIbHAS OlleHKa «1» — IMOTpedbuTeIb HUKAK
He MOKeT BJMSITh Ha BHEUTHUI BUJ, OHeXKIbl, MAaKCU-
MasbHas «10» — moTpeduTeb NPUHUMAET HEITOCPe -
CTBEHHOE yuyacTye B pa3paboTKe AM3aiiHa U3OeNs);

— BUPTYaJIbHBIN TOmOOp MaTepuanga Ha MOJeNb
(o1leHKa «1» — TEXHONIOTMSI He TIO3BOJISIET MOTPebM-
TeJII0 BJAMSTb Ha BbIOOp MaTepmana, «10» — morpe-
OUTENI0 TIPeNOCTaBIISIETCSI BO3MOKHOCTh CaMOCTOSI-
TeJIbHOTO BHIOOpA MaTepuaia U3 «HeOTPaHMUYEHHOTO»
ACCOPTUMEHTA);

— BUpPTyajbHasl OIleHKa COOTBETCTBUSI MOZENIN
00pa3y morpebuTens (oneHKa «1» — (QYHKIOUS He-
IOCTYITHA B TexHojoruu, «10» — TexHomorus obe-
creynBaeT BO3MOXKHOCTh ITpoenypoBaHMs o6pasa
MOJeny Ha 00pa3 MHIOMBUAYAJbHOIO IIOTPeOuUTes
IIJIST y9eTa 0COOGEHHOCTel ero TeJI0CIOKeHUs U QU3u-
YeCKMX BO3MOXKHOCTEN Ha paHHENM CTaauu MPOeKTU-
POBaHMS M BBIOOP TaKMX KOHCTPYKTUBHBIX PeIllleHMit
Y MOJEeNbHBIX 371IeMEHTOB, UCIOIb30BaHMe KOTOPBIX
HUBEIUPYET 3T 0COOEHHOCTY MHANBUIYATBLHOTO Te-
JIOCJIO>KEeHMSI, a TaKKe BbIJeJsIeT MHble YepThbl, COOT-
BETCTBYIOIIVE MOJHOMY 06pasy);

— olpefeneHne VUCXOMHOM MHpOpMayy AJis ITPo-
eKTUPOBaHMS U3 eI — 3CKU30B MOJiefieit, KOHCTPYK-
TUBHO-TEXHOJIOTMUYECKMX TPUOABOK, JaHHBIX O IMaKe-
Te MaTepuagoB M, OCOOEHHO, pa3MepHbIX MTPU3HAKOB
urypsl morpebuTenst (OeHKa «1» — MPOU3BOAUTEID
rnoabupaeT HeOOXOAMMbIE IJISI ITPOEKTUPOBAHMS TaH-
Hble 13 HopMaTtuBHOI nokymeHTtauyuu ('OCT, OCT, TY
U T. 0.), «10» — MpegycMOTpeHO MPOEKTUPOBAHNE U3-
Ilenvist TI0 MTHAVBUIYATbHBIM ITapaMeTpaM IoTpebuTe-
JIs1, 6;1aromapsl UeMy B TOTOBOJ OZEKIE YIUTHIBAOTCS
BCe OCOOEHHOCTM €T0 TeJIOCIOKEeHMS B IIpeferax mpe-
JIOCTaBJISIEMOA IPOM3BOAUTENIO0 MHPOPMALINN);

— pacyéT U IOCTPOeHMe YepTexka 6a30BOI KOH-
crpykuyn (bK);

— ontumusauus bK;

- mpeob6pas3oBaHue BK B MomeabHYI0 KOHCTPYK-
o (MK);

- ontumusanysg MK.

Wcxonst M3 mOCTaB/IEHHOM LieJiN, aHIM3Y MTOABED-
THYTBI 12 TEXHOJOIMIT AMCTAHLUMOHHOTO ITPOEKTUPO-
BaHMUS OJEXKbI:

— OVCTAHIMOHHAsI TEXHOJOTUSI WM3TOTOBJIEHMUS
CrielMa/ibHOM O#EeXIbl MHBaMMIAM (aBTOpPCKasl TeX-
Hosorus) [4];

— MHTepHeT-MarasuH (6e3 BUPTYyaJIbHO IpUMep-
k) [6, 7];

— MHTEepHeT-MarasuH C BUPTYaJbHO MpUMepPKOit
(6e3 npeaBapMUTEIbHOTO CKAHMPOBAHMS IOTPEOUTEIS
B crenikoctiome) [8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, 21, 22];

— MHTEePHeT-MarasuH ¢ BUPTYaJIbHOM IIPUMEPKO
C TIpeaBapUTeNbHbIM CKAaHMPOBAHMEM IOTPEOUTENS
B CIIeLIKOCTIOMe [23, 24];

- MHTepHeT-aTenbe [25, 26, 27, 28, 29];

— BUPTyaJibHOE aTefbe ¢ npuMeHeHneM 2D CATIP
[30, 31, 32];

— BUPTyaJibHOE aTefbe ¢ mpuMeHeHneM 3D CAIIP
(2D-3D) u BUpTYyaIbHON NpUMepKoit [33, 34, 35, 36,
37, 38];

— BUPTyaJibHOE aTejibe ¢ npuMeHeHneM 3D CATIP
(3D-2D) [39, 40, 41, 42, 43, 44];

— IVUCTaHIMOHHBIN OB [45];

— IOUCTaHIMOHHOE azipecHoe MIPOEKTUPO-
BaHMe OfeXIbl C TpUMEHeHMeM I[pPOrpaMm
3D-mopenupoBaHus U BUPTYaJIbHOV IpUMepKHU [46];

— OUCTAHIMOHHOE IIPOEKTMPOBAaHME  OAEXKIbI

C mpuMeHeHMeM 3D-cKaHMpOBaHUSI QUTYPBI MOTpe-
ourens [47];

— OVUCTAHIMOHHOE IIPOEKTUPOBAHME  OMNEKAbI
¢ 3D-cka"HMpoBaHMeM GUTYPhI U MIPUMEPKOI Ha Gu-
3MYecKoM MaHeKkeHe [48, 49, 50, 51, 52].

AHanu3 asmopckoti OuCmaHyuoHHOI mexHono2uu

U320MO8JIeHUS] CNEYUAILHOTI 00ex#C0bl

uHeanudam

IlaHHasl TEeXHOJIOTUS M3HAYaJIbHO IpefHa3Haua-
J1ach IJ151 U3TOTOBJIEHMS OLEXIbI MHBAANUIAM C BPOX-
IeHHbIMU W/WIX aMIYTaUVMOHHBIMU JedeKTaMu
BEPXHUX KOHEUHOCTEI, HO MOXKET ObITh TPUMEHEHA U
ILIS1 IPYTUX KOHTMHTEHTOB JINI] C aHATOMO-(DYHKIMO-
HQJIBHBIMM HapyLIEHMSIMM  OMOPHO-ABUTaTeNbHO-
ro anmapara (OJA), HY)KAAIIUXCS B CIeUaabHOM
onmexze.

Heo6x0onMMbIM YC/IOBUEM MTPUMEHEHUS ITOM TEX-
HOJIOTMH SIBJISIETCS MCIOb30BaHMe IBYX BUIOB KOM-
miekcoB: ITAK «Cepsuc» u ITAK «/Insaith» (paspa-
6oTunk — 000 «JInaCepsucy», . CaHkT-ITeTepOypr).
Paspabotunkom mopeneit ®30 M HOPMATUBHO-TEX-
HMYECKOJ) [OKyMeHTalMM Ha Wu3genus, IpenHa-
3HaueHHble [JI1 M3TOTOBJIEHMS] N0 AVUCTAaHLMOHHOM
TexHOJIOrMM C npuMeHeHuem 35tux ITAK, a Tarke
HETIOCPeICTBEHHBbIM M3TOTOBUTENIEM OLEXIbl MHBA-
JiugaM B paMKax 3TOM TexXHonoruu sapiserca OI'BY
«@HIIPU M. T.A. Anb6pexTa» MunTpyna Poccun (ma-
nee — lentp um. I. A. Anb6pexTa).

[TAK «CepBuc» mpefHa3sHaueH IJjs1 MOCTaBOK Ha
nporesHo-oproneandyeckue npennpustusg (IIpOIl) u
OpraHMU3alUU CEeTU PACIPEeAENEHHBIX PabOYNX MECT
I IPUEMaA 3aKa30B Ha CIIeMaIbHYIO OJeXAY OT MH-
BaJINJ0B U3 pa3HbIX pernoHoB Poccun. ETo ocHOBHBIE
byHKIMMT:

- dopmupoBaHMe 3aKa3a C JaHHbBIMU O TalleHTe
(coManbHOM CTaTyce, aHATOMO-(QYHKIMOHATbHBIX
HapyueHusx OIA);

— BBIOOP MOJENM ONEXIbl U3 CIIelVaTN3UPOBaAH-
HO¥1 6a3bI aHHbIX (BIT) ¢ yuéTom HapyteHuit OIA;

— BBIGOp Marepuana mo Qaxkrtype u 1Bety u3 B]I
CKJIaza;

— U3MepeHMe pa3MepHbIX MPU3HAKOB QUIYDPbI
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5JIEKTPOHHOM PYJETKOW WIM CHenuanu3upOBaHHbI-
MM IIPUCIIOCOONIeHMSIMM, MO0 OOBIYHON CaHTHUMe-
TPOBOJ JIEHTOV C BBOJIOM pP€3yJbTaTOB M3MEPEHUS B
Bb]l, aBTOMaTU3MPOBAaHHBIM, TOJIOCOBBIM MJIV PYYHBIM
CII0CO00M;

— (doroperucrpauyst puUrypsl MHBaAMIa Ha QoHe
MacIITabHOM paMKM C yIIpaBJIeHueM pexkxuMamMu ¢o-
TOCBEMKM Uepe3 KOMITbIOTED;

— 9KCIopT 3akasa 1o cetu VHTepHeT Ha ITAK
«[In3aiiH» Ajist U3TOTOBAEHMS 3aKasa.

ITAK «[Iu3aiiH» nipegHa3sHauyeH [Jis1 CO3OaHUs pa-
6ouero mecrta B lleHTpe MPOEKTUPOBAHUS U U3TO-
TOBJIEHUSI CIIelMaJIbHOM oOfeXnabl MHBanuzaM. Ero
byHKRIMM:

— (opmupoBanue u conpoBokaeHue B/ mopenei
OIleXXIbl, TKAHe!, QYPHUTYPBI U CIIeIMaTbHbIX ITPU-
CITOCOOJIEHMI M aKTyaIM3alus X Ha pabounx MecTax
ITAK «CepBuc»;

— (dopmupoBanne u obpaborka BJI pazMepHBIX
MIPU3HAKOB GUTYP (TUIIOBBIX ¥ MHAWBUIYATbHbIX);

— HanonHeHnue Bl ¢hopmynamu M QYHKIMOHAb-
HBIMU 3aBUCUMMOCTSIMM, 3aMMCAHHBIMU B TIpOrpamMme
Ha aJrOPUTMMYECKOM SI3bIKe [Jis MPOEKTUPOBAHUS
yeprexelt bK, MK, nexkas Kposi crienaabHOM OIeXAbl
rnapamMeTpuuyecKMM aBTOMAaTU3POBAHHBIM METOJOM;

— nmpueM M 06paboTKa 3aKa30B, MOTYYAEMBIX C
ITAK «CepBuc»;

— MPOEKTUPOBAHME UepTexeii U jeKan Kpos cre-
LIMaIbHOV OfeXAbl aBTOMAaTU3MPOBAaHHBIM Ilapa-
MeTPUYeCKMM IIpeoOpa3oBaHMEM TUIIOBbIX dYepTe-
Kell B MHOVBUAYJIbHBbIE UM KOPPEKLIMS UX C YUETOM
aHaTOMO-(YHKIMOHAJIbHBIX 0COOEHHOCTEN (UTypbI
MaleHTa;

— pacrieyaTka jekaa, ohpopMIIeHre OTYETHOM J10-
KyMeHTalM O BbITIOJIHEHHOM 3aKase;

— akcrnopt BJl pasMmepHbIX IPU3HAKOB U (OTOrpa-
wnii Bo BHenrHIOW CAITP 1 MMIIOPT JieKaj Kpost U3 Heé
(IpY HEOOXOAUMOCTH).

CBsI3b MeKAy crielyanucramy pabounx mect ITAK
«CepBuc» u ITAK «JIu3aiiH» MPOUCXOOUT MO yCTa-
HOBJIEHHOMY IIPOTOKOJIy B DPEXMMAax 3JeKTPOHHOIA,
Tesie()OHHO U BuaeocBsI3u. CaMOCTOSITe/IbHbBIN 3aKa3
OIleKIIbI TTOTPeOUTEIEeM TPU UCTIOIb30BAHUM TaHHO
TEXHOJIOTMM He TMpenycMoTpeH. VHBamup o/keH
obpatutbcs Ha IIpOIl 1Mo MecTy ero IpOXXKMBAHMS,
CTIELMAINCTBI KOTOPOro OGOpMST 3aKa3 Ha M3TO-
TOBJIEHME OEXIbI B COOTBETCTBUM C MHCTPYKLIMUSIMU
TEXHOJIOTUH.

Heticmeuss nompebumens (nayueHma u Cheyuaiu-
cma IIpOIl) u npousgodumens 00exOvl Npu OAHHOU
mexHon02UU:

— KOHTAaKT Mal/eHTa ¢ IpeAcTaBuTeseM MeCTHO-
ro [IpOIl, ocMoTp namueHTa CuenuajaucTOM U OTKPbI-
THe 3aKa3a Ha U3TOTOBJIeHMe CIIeliaabHOi OfEeXIbI C
BBOJIOM B HEro aHKETHbBIX JAaHHBIX U CBeIeHUIi O Co-
LIMaJIbHOM CTaTyce namnueHTta u coctosuum OIIA, co-
BMECTHBII BBIOOP M COIIACOBAHME MOZEIN U3HENNsI

u3 B/l ¢ y4ETOM MX COOTBETCTBUSI MMEKIIMMCS Ha-
pymenusim OJIA maiyeHTa, BbIOOP TKaHel U QypHU-
Typbl U3 B]l cknama ¢ aBTOMaTU4YeCKMM BBOJOM 3TUX
IaHHBIX B 3aKa3, U3MepeHue CIelanucToM pasmep-
HBIX TIPM3HAKOB (GUTYPHI MAlMEHTa 110 aBTOMAaTHJe-
CKM c(hOPMMPOBAHHOMY CITMCKY JIJIsI BBIGPAHHO MO-
IleV OflesKAbl, POTOChEMKA MALMEHTA CIIEIUATMCTOM
C aBTOMAaTMUYeCKMM BBOAOM ¢oTorpaduii B 3aKas,
OoTmpaBKa 3akasa 1o uHTepHeTy Ha [TAK «/lu3aiiH»
B LIEHTP M3TOTOBJIEHUS OfEXIbI;

— TOJy4yeHMe TIpOM3BOAUTENEM OAEXIbl (Ha
ITAK «[Iu3aitH») ¢aitta ¢ 3akazom ot IIpOII (c TTAK
«CepBuC»), IPOBEPKA COOTBETCTBMSI BIOPAHHOI MO-
menu HapymeHusim OIIA ¥ mpoBepKa M3MepeHU Mo
dororpadusiv, aBTOMaTM3MPOBAHHOE TIapaMeTpu-
Yyeckoe MpOeKTMpOoBaHMe IOsICHOTO usnmenus B 10
«Opeskma» KomIniekca «JIyu3aiiH» 1o pasMepHbIM ITpU-
3HaKaM IMalMeHTa WIM 3KCIOPT 3TUX MPU3HAKOB U
dororpaduit purypsl naBanMaa Bo BHelrH0© CAIIP
IJ1s1 3D-MPOEKTUPOBAHMS TIJIEUEBOTO U3AEINST U UM-
TIOPT JIeKaJl Kposi U3 He€, pacrevaTka JjeKasl Kposi, pac-
KpPOJil TKaHU M HOIMB noaydabpukaTa U3meansl Mak-
CUMAJIbHOV TOTOBHOCTY C MPYMEHeHMEeM BbIOPaHHBIX
MHBJIMIOM TKaHEei 1 QYPHUTYPHI, OTIIPaBKa ITOYTON
ronydabpurara usmenns 3akasuuky (Ha [TpOIT);

— nonyuenue cnenuanucrtom IIpOIl modtoBOro
OTIIPABJIEHMSI C M3TOTOBJEHHBIM MOMydabpuKaTomM
ONlEeKIbl, TIpUMepKa IonydabpukaTa MauyeHToM Ha
[TpOIT ¥ ¢uHaAbHAS TTOATOHKA ero (IIpy HeooxXomau-
MOCTHM) C JOPabOTKO¥ [0 TOTOBOI'O M3/ BHITIOJTHE-
HMeM JBYX 3aBepIIaloINX IIBOB, 00yUeHMe MalMeHTa
TIOJIb30BAHUIO MU3IENINEM ¥ IIPOBepKa ero QyHKIMO-
HaJIbHOCTY, opopMmIeHNe OTUETA M CUETA HA OIUIATY
pab6or ITpOIl 1 oTnpaBKa MX B LIEHTP U3TOTOBIEHUS
OIIEXIbI;

— ormiaTa IeHTPOM M3TOTOBJIEHMUS ONEXAbl paboT
[IpOIl, nepemava nakeTa JOKYMEHTOB B (POH, colm-
asnbHOTO cTpaxoBanus (OCC) Ha Bo3MellleHMe 3aTpaT
10 M3TOTOBJIEHNIO OJIEKIbI.

[Ipy JaHHOI TEXHOJOTUM ITOTPEOUTENb OIEKIbI
(MHBaNMA) HE MOXeT 3HAUMTENbHO BJIMSITH HA 3CKU3
¥ BHENTHUI BUZ, OyIyLIero u3aenus, Tak Kak OHU yT-
BePKIEeHbI POU3BOAUTENEM C YUETOM MeIUIIMHCKUX
TOKa3aHuii U MPOTUBOIIOKA3aHMI (YHKIMOHAIBHO-
ro HasHaueHUs mMonenu. II0aToMy oreHKa QYHKINU
«Co30atue 3cku308 modeseli» jaHa Kak 2 6asia.

Ho on BimsieT Ha mog60p Marepuana U QypHUTY-
pbl B nipegenax BJl ckiama, mpyuyeM MOXKET YBUIEThb
MX He TOJbKO B 3JIEKTPOHHOM BUJE, HO 1 PACCMOTPETh
(morporaTbh) HATypHbIE 0Opaslbl, MMPeNCTaBIEeHHbIE
B albboMax TKaHei u pypHuTyphl Ha IIpOIl. OmHaKo
BBIOOP UX OTpaHNYeH HEBBICOKMMMU CKIAJACKUMMU 3a-
rmacaMy 13-3a HeGOJIbIIOTO 00bEMA peannsalyum To-
Bapa. [TosTromy orreHka byHKIMM «Bupmyanstoiii nood-
6op mamepuana Ha modesib» — CpenHss (4 6aa).

Takast ke oleHKa (4 Oamia) gaHa QYHKOUU
«BupmyanvHas oueHka coomeemcmaus mooeau o0pasy
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nompebumesi», Tak Kak BbIIlIe OHA MOKET ObITh TOJIb-
KO TMPU UCII0JIb30BaHUY BUPTYaTbHOI MPUMEPKU MO-
IIeJI C OLIEHKO e€ pe3ysbTaToB IOTPeOuTeaeM, 4YTO
B JAHHOJ TEXHOJIIOT MM He MpeLyCcMaTpUBaeTCs.

Oyukuus «OnpedeneHue ucxo0HOl uUHGopmayuu
0211 NPOeKMUpOB8aHusl» OLIEHUBAETCS JOBOJbHO BbI-
CcOKO (8 6asIoB), TaK KaK CHSATME pasMepHBIX IIpU-
3HAKOB OCYIIECTBIISIETCS] OOYUEHHBIM CITEI[MATVICTOM
[TpOIl 1 mononHsIeTCsT cepueli CneluagsbHO BbIION-
HEeHHbIX (oTorpaduii, MO0 KOTOPHIM IIPOU3BOIAN-
TeJIb OCYILIEeCTBJISIET JOMOMHUTE/bHbIE U3MepeHUs U
KOHTPOJb.

Tax ke BbICOKO (8 6a/IIOB) OLeHMBAIOTCST (DYHKIVA
«Pacuém u nocmpoenue uepmexa 6a3080ii KOHCMPYK-
yuu», «IIpeobpasosarue 6a3060li KOHCMPYKYUU 8 MO-
denvHyio», «Onmumusayus 06a3080li KOHCMPYKUUU»,
«Onmumusayuss MooenbHoll KOHCMPYKYuu», TaK Kak
pPacyéThl U TOCTPOEHUSI TIPOBOASITCS 10 OPUTMHAIIb-
HBIM aBTOPCKMM METOIMKAaM MapaMeTpUUecKUM aB-
TOMaTU3UPOBAHHBIM METOJOM IO MHAVBUAYaIbHBIM
pasMepHbBIM IIpMU3HAKaAM IMoTpebuTens. Takke, Ipu
HEeoOXOOMMOCTH, MOXKeT McIionb3oBaThcs 3D CAIIP,
YTO, OJHAKO, MMeeT OIeHKYy HeCKOJIbKO HIKe, YeM
6bIIO OBI IPY MCIIOTb30BAHMM OPUTMHATBHON TEXHO-
Jioruy 3D-POEeKTUPOBAHMSI.

Pe3ynbTaThl UTOTOBOM OLIEHKM aBTOPCKOW OMUC-
TAaHIMOHHOIM TEXHOJIOTUM WM3TOTOBJIEHUSI CHelu-
aJIbHOM OJeXIbl MHBaAUAAM IIpeAcTaBAeHbl Ha

[MonydyeHHbIE TaKMM 06pPa30M pe3yabTaThl OIEH-
KM (YHKIOMI aBTOPCKOJ TEXHOJOTUM ObLIM COMO-
CTaBJieHbl C aHAJIOTUYHBIMU OLIEHKAMU TEXHOJOTUIA,
TIpUMEHSIEMbIX [JISI M3TOTOBJIEHUSI OHEXAbl IIMPO-
KM CJIOSIM HaceJeHUsl. AHAIM3 TEXHOJIOTUI MHTEp-
HeT-Mara3yHOB ¥ MHTEePHeT-aTelbe ObL MMPOBeHEH B
nepBoii [53], a aHAIM3 OMCTAHIMOHHBIX TEXHOJIOTMIL
MIPOEKTUPOBAHMS — BO BTOPOI [54] cTaThe u3 o6Ieit
cepuiu, KOTOPYIO 3aMbIKaeT TpeThsl, HACTOsIasl, CTa-
Thsl. Pe3ynbTaThl TaKOrO CpaBHEHUS IMPeACTaBIeHbI
Ha PUCYHKe 2 IO IrpyImnaM OJHOTUITHBIX TEXHOIOTHIA,
YCJIOBHO VMMEHYeMbIX CIeAYIIUM 06pa3oM: TpyI-
1a TeXHOJIOIUI1 MHTepHeT-MarasuHoB (MM) omexnpi;
IPyIIla TEXHOJOIUII MHTepHeT-arenbe (UA); rpyrma
TEXHOJIOIUI poeKkTupoBaHus ogexabl (TII).

Ha pgmarpammax oOTMeYeHbl KpacHOM METKOM
TOJIBKO T€ OLIEHKM TEXHOJIOTUM, KOTOpble OKa3aauCh
Yy Heé BbIlIe, UeM Y OCTAJIbHBIX B IPyIIie, K KOTOPO
OTHOCUTCS 3Ta TexHosorusl. Ecim O Kakoi-mmbo
GYHKIMYM MaKCMMasIbHAs OlleHKA B TPYIIIIE TEXHOJIO-
Ui HaOII0mAeTCs] OOHOBPEMEHHO [JISI HEeCKOTbKMUX
U3 HUX (OOMHAKOBAs OLl€HKa), TO OHA OTMeYaeTcs Ha
ayarpamMmme Kaxkgoi U3 3TUX TEXHOIOTuIA. Takoe 0To-
Opa’keHMe OLIEHOK (PYHKLMII TUIOBBIX TEXHOJOTWIA
C OTMeTKaMM Ha UX AuarpaMmax M OfHOBpEeMeHHO
BU3yaju3amyein Ha (oHe AuarpaMMbl aBTOPCKOI
TEXHOJIOTUM 06JIeTYaloT MOHMMAaHMe TOT0, HACKOIbKO
MIPEBOCXOINUT WM OTCTAET OLIEHKA 3TOM TEXHOIOTUU
OT TUIIOBOJA.

BupTyanbHbiii nogbop
maTtepuana Ha mogenb

pucyHke 1.
Co3aaHue 3CKU30B
mogenewn

10
OonTumusayuma 9
MoAaenbHON 8

KOHCTPYKUUK

MpeobobasosaHue
6asosoun

BupTyanbHasa oueHka

B
KOHCTPYKUUU
B MO.Clg‘b yio

OonTumusauyusa
6a3oBon
KOHCTPYKUWUU

COOTBETCTBMA MoAenu
obpasy notpeburens

‘OnpegeneHve UCXoaHon
P Popmatyn
ANA NPOEeKTUPOBaHUA

PacuyéT u nocTpoeHue
yepTexa
6a30B0N KOHCTPYKUMUM

Puc. 1. OuieHKYM aBTOPCKOJ IMCTAHIIMOHHOM TEXHOIOTUM U3TOTOBIEHMS CIIel[MaIbHOM OeKIbl MHBATUIAM

Figure 1. Estimates of the author’s remote technology for making special clothing for disabled people
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HM_1 MM 2

M2
Co3snaknue 3Ckn3os
Mmogenen
10
OnTuMHIaums 9
MOAENbHOR 8 Bupryanensiid nogbop
KOHCTRYKUMN 7 Mmarepuana Ha mMoaens
)
3
n Da3oBaHne ,
B8OA 1 BupryansHan ouexka
KOMHC COOTBETCTBUA MOAENN
B Mo;gxﬁ”v?o obpasy norpeburens
OnTuMHusaums Onpegenexune UCxoaHOR
Gasoson peﬁid)opuauunon
KOMCTRYKUMK ANR NPOEKTUPOBAHKA
Pacyér u nocTpoexue
Oa:oe&‘:(oncrpyxuuu

Puc. 2. OLieHKM MHTEPHET-TeXHOIOT I M3TOTOBIEHMSI OJ@XKIbI HACeIeHMIO (YEPHBI KOHTYP) Ha (OHEe aBTOPCKO¥
IUCTAHIIMOHHOM TeXHOMIOTUY TIPOM3BO/CTBA CIIeLIMATbHONM OfesKIbI IJIsI UHBATUIOB (Cepblii (hOH).

BBepxy — texHonoruu: UM_1 — «MHTepHeT-MarasuH (6e3 BUPTyaabHOI IpUMepKu)»; UM _2 — «IHTepHeT-MarasuH

C BUPTYaJIbHOJ MIPUMEPKOIi (6e3 MpeBapuUTeIbHOTO CKAHMPOBaHMs TTOTPEGUTENS B CITelKocTioMe)»; UM _3 —
«/IHTepHeT-MarasuH ¢ BUPTYaJIbHOI ITPUMEPKOIA C TpeIBapUTETbHBIM CKAHMPOBAHMEM TTOTPEGUTENS B CITEIIKOCTIOME»;
WA _1 — «MuTepHeT-atenbe»; A 2 — «BupTtyanbHoe atesnbe ¢ npumeHeHuem 2D CAITP»; UA 3 — «BupTyanbHOe aTenbe
¢ npumeHeHnueM 3D CAIIP (2D-3D) u BupTyanbHOI IpuMepKoii»; A 4 — «BupTyanbHOe aTelibe C IpUMeHeHeM

3D CAIIP (3D-2D)»; TTI_1 — «/[IyicTaHUMOHHBIN nowminB»; TII 2 — «/IMCTaHIIMOHHOE afApecHOe MPOeKTUPOBaHMe OfleKAbI
C IpUMeHeHNeM ITporpaMm 3D-MoAenupoBaHus 1 BUPTYaIbHOI puMepku»; TI1_3 — «IucTaHIMOHHOE
TIPOEKTMPOBaHME ONEXKIbI C MpUMeHeHeM 3D-cKaHMPOBaHMs GUTYPHI TOTpebuTeNs»; TI1 4 — «/IMCTaHI[MOHHOE
MTPOEKTUPOBaHME OfleXK bl ¢ 3D-cKaHMpOBaHMEM (DUTYPBI U TPUMePKOi Ha (PU3MUeCKOM MaHEKeHe».

BHM3Y — cXema MOJISIPHBIX AYarpaMM OIIeHOK TeXHOOorMit. OObsiICHeHe 3HAUeHMST KPACHBIX METOK — B TEKCTe
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Figure 2. Estimates of Internet technologies for manufacturing clothing for the population (black outline) against

the background of the author’s remote technology for the production of special clothing for the disabled (gray
background). At the top — technologies: M_1 — Internet-store (without virtual fitting) ; UM_2 — Internet-store with
virtual fitting (without preliminary scanning of the consumer in a special suit) ; UM_3 — Internet-store with virtual
fitting with preliminary scanning of the consumer in a special suit ; IA_1 — Internet atelier ; UA_2 — Virtual atelier
using 2D CAD ; A 3 — Virtual atelier using 3D CAD (2D-3D) and virtual fitting ; IA_4 — Virtual atelier using 3D CAD
(3D-2D) ; TII_1 — Remote tailoring ; TIT_2 — Remote address design of clothing using 3D modeling and virtual fitting
programs ; TIT_3 — Remote design of clothing using 3D scanning of the consumer’s figure ;

TII_4 — Remote design of clothing with 3D scanning of the figure and fitting on a physical mannequin . Below is a
diagram of polar diagrams of technology ratings. The explanation of the meaning of the red placemarks is in the text

V3 pucyHka 2 BMIHO, UTO IO OlleHKe (GYHKIUU
«Co3daHue 3cku308 modeneli» TeXHONOTUSI U3TOTOBIe-
HMS CIIeVaIbHON OfeXIbl IIPeBOCXOAUT BCe PACCMO-
TPEeHHbIe TEXHOJIOTUMU TPyMIibl «/HTepHeT-MarasuH»
(M), HO ycTymaeT BCEM TEXHOJIOTUSAM U3 [PYIIIbI
«/HTepHeT-aTenbe» (UA), 1 mOUTH BCeM TEXHONOTUSIM
rpynsl «TexHOIOrMM NpoeKTMpoBaHus». Camasi Bbl-
cokas otieHka (9 6aIoB) y TexHomoruii «BupryanbHoe
arenbe ¢ npumeneHueM 3D CAIIP (2D-3D) u Bupty-
anbHON npumepkoi» (UA_3), «IMCTaHIMOHHBIN 1O-
muB» (TI1 1) u «[IucTaHIIMOHHOE MPOEKTUPOBaHME
onexabl ¢ 3D-ckaHuMpoBaHMeM QUTYPbI U IPUMEPKO
Ha GuM3MUYEeCKOM MaHeKkeHe». JTU TPU TeXHOIOTUU
MOJIpa3yMeBaT pa3paboTKy 3CKU30B MOJeeil mpu
HEeIOCPeINCTBeHHOM B3aMMOAECTBUM TOTPeOUTENS
u npomusBoputens. Ilpy 3TOM JOCTUTaeTCsT OrpoOM-
HOe pa3sHooOpa3sue BO3MOKHBIX pelieHuit Gymyiei
MOJle/IM, HO Ha OPTaHM3alyIo IPOMU3BOLACTBA JIOXKUT-
cs1 6onpias Harpyska. OMHAKO CleqyeT YUYUTBLIBATH,
YTO NP M3TOTOBJIEHUM CIIELMAIbHOM OFEeXIbl MH-
Ba/IMAaM He [IPeArosaraeTcs Ux yuacTue B CO34aHun
3CKM30B OIEXIbl — OHM OlpelesieHbl yTBepPKAEH-
HoMt mokymeHTauueit Ha @30. [IpusHanHas kak TCP
U BbIlaBaeMasi MHBa/IMIaM OecIiIaTHO, TaKas OflesKa
He JOJ/DKHA KOHCTPYKTMBHO OT/IMYATHCS OT TOTO, UTO
npeabsiBieHo B HopMaTuBHON nokymeHTauyu (FOCT,
TY u 1. 1.). [loaTOMy HU3KMII YPOBEHb peanu3alun
9TOi (GYHKUMM B aBTOPCKOI MeTOOMKe SIBJISIEeTCS
060CHOBaHHbBIM.

ITo omeHke QyHKUMU «BupmyansHoili nod6op ma-
mepuana Ha Modenv» ABTOPCKAsl TEXHOJIOTUS IIpe-
BOCXOJIUT TE€XHOJIOTUU TpynIibl « AHTEepHeT-MarasuH»
(M), HO ycTymaeT GOMBIIMHCTBY TEXHOJIOTUI TPYTI-
bl «HTepHeT-aTenbe» (MA) (9 6alyioB) M TPYIIITBI
«TexHonormy mNpoeKTUpoBaHMSI». Hu3kas oleHka
(4 6amta) aBTOPCKOI TEXHOIOTUM OOBSICHSIETCST OTpa-
HUYEHHOCTbI0 06BEMA peannsanyy ToBapa Ipu JaH-
HOV TEXHOJIOTMM M, COOTBETCTBEHHO, CKJIaICKMX 3alla-
coB TKaHeit 1 GypHUTYphI. Takas olieHKa He SIBJIIeTCS
CTOJIb KPUTUYHOM IS 3TOM T€XHOJIOTUM, TaK KaK BbI-
60p TKaHeil U QYpPHUTYPLI OTPAHUYEH CHeIMOUKOI
(byHKUMIA, TpeqbsIBIIIEMBbIX K CIIELIMAJbHON Omexze
JLJIS1 UHBJINOB.

[To 3TOI1 )Xe MpUUYNMHe He SBISIeTCS KPUTUYHBIM
TOT (pakT, YTO aBTOpPCKas AUCTAHLUMOHHAS TEXHO-
JIOTMSI M3TOTOBJIEHUSI OLEXAbl MHBAAMUAAM MMeeT

HU3KYIO OLIEeHKY (4 6anna) dyHKiuu «BupmyansHas
oyeHKa coomeemcmeus Mmodeau o0pasy nompeou-
messi». 3HAUUTENbHO Bblllle 3Ta (QPYHKUMS OlleHeHa
(B 9 6a/sIOB) IJIs TeXHONMOIWIi: «IHTepHeT-MarasuH
C BUPTYaJbHOI IPUMeEPKOIi (6€3 mpeaBapuTebHO-
ro CKaHMPOBAaHUS TMOTPEOUTENSI B CIIEIKOCTIOME»
(IM_2) n «BupTryanbHOe aTenbe C NPUMeHeHNeM
3D CAIIP (3D-2D)» (1A_4). B 5TuX IBYX TeXHOJOI'U-
SIX peanM30BaHbl pa3jMYHble MMOAXOAbI K BU3Yyallb-
HOJ1 OLleHKe: MeHee MHGOpMaTUBHA JeMOHCTpaL s
3D-Mmofeny Ha BUPTyalbHOM BCTPOEHHOM MaHeKe-
He, 6osee MH(pOPMATHBHA BUPTYaabHASl TPUMeED-
Ka u3penusi Ha MHIOMBUAyaJbHOM 3D-MaHekeHe,
MOCTPOEHHOM I10 M300paskeHUsIM IOTpe6UTes.
B03MOXXHOCTb TakMxX MNPUMEPOK IOApa3yMeBaer,
YTO BBIOOP MOKHO OYAeT [enaTh, OMMpPasiCh Ha He-
OrpaHMUYeHHOe 4MCI0 pelleHuii. B peannsanum sto
OYeHb 3aTPYAHUTENBHO ¥ 4aCTO BUPTYAJIbHYIO ITPU-
MepKy OTPaHMYMBAIOT IO TOTO, YTO C MOTpebuTeneM
COIVIACOBBIBAETCS TOJIBKO MaTepuans U QypHUTypa
U3Ieus, UTOObl M30eXKaTh Meperpy3Kku Mpou3BO-
putensi. Kpome sroro, cienyeT y4mMThIBaThb, 4TO,
Ha IIepBbI B3IVISAM, BbIpa)KEHHbIe IMpeMMYyLlecTBa
3D-BUpTyanbHOV NPUMEPKU OLEeXAbl HUBEIUPY-
IOTCSI OTPULIATEIbHBIMM €€ CBOJCTBAaMM — oOllace-
HUSIMU TI0 TIOBOAY KOHG®OUAEHIMATbHOCTU JTUUHBIX
IAHHBIX M SMOLMOHAJbHBIM JIMCKOMMOPTOM OT
MPOCMOTpPa COOCTBEHHOTO OTCKAHMPOBAHHOTIO TeJa.
DTO 0CO6GEHHO HEraTMBHO BOCIPUHMMAETCS JTI[b-
Mu ¢ gederramu GuUrypsl u, Tem 6osee, MHBAIU-
IlaMM, 4aCTO OTAMYAIOIIVMMUCS BBICOKOJ CTeleHbI0
TPEBOXKHOCTM, MOPOJI — MHUTENbHOCTY, 3MOLMO-
HaJIbHOJ HEroTOBHOCTbIO IPeNoCTaBsITbh MHOOP-
Maluio O CcBoeil ¢urype Komy-mmbo, Kpome y3-
KUX CIIeLMaJNCTOB, 3aHMMAKIINXCS UX JeUueHUeM
M peabunuranyeii. B cBsI3u ¢ 3TMM Heo6XOAVMO
06ecrmeunTh CTPOTrY0 KOHPUIEHIMAIbHOCTh IaH-
HBIX IallMeHTa M ero JoBepue K 3TOMY Ipoleccy,
YTO 3aTPYAHUTENBHO CHeIaThb, OCOOEHHO TPU UC-
MOJIb30BAaHUY TE€XHOJIOTUM TIPOU3BOAUTEIEM, PabO-
TAIOIUM BHE CHCTEMbI peabuIUTAIMY MHBAIUIOB
" HeNOJOTYETHBIM MuUH3gpaBy. Bo3aMoxkHO, 3TO OY-
IeT jierye 06ecreunTh B paMKax yCOBEPIIEHCTBO-
BaHMS OVICTAaHIMOHHOJ TEXHOJOIMM U3TOTOBIEHUS
CIeIMaJIbHOM OfeXIbl MHBAIUIAM, UCII0/Ib3yeMO
coBMmecTHO B IleHTpe um. I.A. Anp6pexTa c ITpOIl.

PHYSICAL AND REHABILITATION MEDICINE

2020 Vol.2 No. 4 27



OPUTUHANBbHbBIE MCCNTEOOBAHMA

OyHKRIUSI «OnpedenieHue uUCX00HOU uHGpopmayuu
07151 NPOeKMupoB8aHusl» B aBTOPCKOI TEXHOJOTUU CO-
OTBETCTBYET BBICOKOII OIleHKe (8 6aIOB), BhISIBJIEH-
HOI B TEeXHOJIOTUSIX TpyMIibl «/HTepHeT-marasuH»
(IM), HO He JocTUraeT HauBbICIIei oreHKu (10 6a-
JIOB), MPUCYILIEN TEeXHOJOTMM «BUpTyasbHOE aTejibe
¢ npumeHeHuem 3D CAIIP (3D-2D)» (MA_4). Beicokasi
OII€HKa BUPTYAJIbHOTO aTeJIbe OOBSICHSIETCS TEM, UTO B
He¥i 1Sl MPOEeKTUPOBAHMS TPEXMEPHOi (POpMBbI OTesK-
Ibl MCIOJb3yeTCSl HEeINOCPeACTBEHHO CKaHarap II0-
TpebuTens. Ha 1 6an Huske (9 6a/sI0B) OLleHKA 3TOV
byHKIMM JaHa TEXHONIOrMM «IMCTaHIIIOHHOE MTPOeK-
TUPOBaHMeE OfeXKIbl ¢ 3D-cKaHMpOBaHMEM (GUTYPHI U
puMepKoi Ha dusmueckom MaHekeHe» (TII 4), Tak
KaK B Heil cKkaHaTap IOTPeOUTeNs XOTSI U MPUMEHS-
eTcsl, HO He JJIs1 TPOeKTUPOBaHMST OAEeXIbl, a IJIsT U3-
rOTOBJIEHUST (VU3NUECKOr0 MaHeKeHa, Ha KOTOPBIi
MIpUMepSIeTCsT u3ghenne. TOT OMBIT Ie71eco06pasHo
TepeHsThb [JisI COBEPIIEHCTBOBAHMSI aBTOPCKO Tex-
HOJIOTMM: CO3JaHMUS CKaHaTapa (Gurypbl maiueHTa
3D-ckaHupoBaHMeM, co3fgaHus 3D-mMaHeKeHa IIO
CKaHaTapy, NpOeKTUpoBaHus 3D-mopenu M mpoBe-
JEeHUS BUPTYaJIbHOV MPUMEPKU €€ Ha 3D-MaHeKeHe
namyeHTa. besywioBHo, pabota B 06beMe IO3BOJISIET
co3maBaTh Oojiee TOUHbBIE JieKajaa C YYETOM OCAHKMU,
BBICOTBI TII€Y, ACUMMETPUU U APYTUX OCOOEHHOCTEe
burypsl nauyeHTa, YTo 0COOGEHHO BasKHO JJISI TEX U3-
genuit @O0, KOHCTPYKIMS KOTOPBIX 3HAUYUTEIbHO
OT/IMYAETCST OT 0OBIUHOI ofexkabl. OgHAaKO TaKoe yCo-
BEPILEHCTBOBAHME TEXHOJIOTUM TTOTpedyeT Momudu-
Kaluu TIPeKHEero MPOrpaMMHOTO ObecrieueHnsT VI
paspaboTKyU HOBOTO.

ABTOpCKasi TEXHOJIOTUS MMeeT MOYTU MaKCUMalb-
HYIO OIIeHKY (pyHKuMit «Pacuem u nocmpoeHue uep-
mexa BK» u «IIpeobpa3zosarue FK 8 MK» (9 6aioB),
TIpEeBBIIIAs OLIEHKM 3TOM PyHKIMM ¥ BCeX pacCMaTpu-
BaeMbIX TEXHOJIOTUI TPymIibl «/IHTEepHeT-MarasuHbl»
u rpynnbl «TeXHOMOruM MPOEKTUPOBAHUSI» U TIOUYTHU
Y BCEX TEXHOJIOT M TPYIIbI « IHTepHET-aTebex, YCTY-
Tast IUIlb TEXHOJOTUM «BupTyanbHOe aTesbe C TIpU-
meHeHuem 3D CAIIP (3D-2D)» (MA_4), umeroieit
HaMBBICIIYIO OIEHKY I10 peanusaluy JaHHOW (yHK-
LMY, TIOCKOJIbKY MPOEKTUPOBaHME OHEXIbl B Hel
ocymiectsisetcs B 3D CAIIP ¢ mocienywommuMm pa3Bep-
ThIBaHMEM Ha IJIOCKOCTb ¥ MO3BOJISIET YYECTh BCE 0CO-
6eHHOCTM (PUTYPBI TTOTPEOUTENIST 6e3 UCIIOIb30BaAHMS
OIOCPEeOBaHHBIX MeTOHOB 2D-TIpoeKTupoBaHMS.
OnHaKo 3Ta TEXHOJIOTUSI 3aTPYAHUTE/bHA U3-3a He-
00XOmMMOCTY TIPUMEHEHMs] CTallMOHAPHBIX VI
MMEPEHOCHBIX YCTPONCTB A/ 3D-CKaHMPOBaHUS II0-
TpebuTes TPy MOMyYeHU) CKaHaTapa, CreuaabHOi
pasMeTKM MO0 MOBEPXHOCTHU Tejla KJIMeHTa C MpuMe-
HeHMeM MapKepoB M Pe3MHOK CO CIelyaabHOi pas-
METKO, @ Ipu (OTOChEMKE — UETKO OIpe/Ie/IeHHbIX
paccTossHusI, ¢oHa M TO3bI MamueHTa (3D-maHeKkeH
crpoutcst B TpexmepHoii CAITP obiiero HasHaYeHUSs
(Rhinoceros) mo ¢ortorpadusim nmorpedbuTenst ¢ yue-

TOM MCKayKeHMIi, BHOCMMBIX (poToarmapaTom). Tem He
MeHee, 3TU TPYOHOCTY He OTMEHSIOT 11e/1eco06pa3Ho-
CTU pacHpoCcTpaHeHMsl ITUX MPOLieAYypP Ha aBTOPCKYIO
IVUCTAaHLIMOHHYIO TEXHOJIOTUIO M3TOTOBJIEHMS CIIeLy-
aabHOI OfeXIbl MHBAIMIAM, €C/IM YYeCTb, UTO B JaH-
HOM CJlyyae TOJy4eHue U MUCIIO0Nb30BaHMe TOYHOTO
cKa"aTapa GuUrypsl MarMeHTa MOBbICUT He TOITbKO Ka-
YeCTBO M3TOTOBJIEHHOM eMy OIeXXIbl, 0COGEHHO TP
BBIPD@KEHHBIX aHATOMO-(GYHKIMOHATBHBIMM Hapy-
menusix OJJA, HO ¥ 3 PEKTUBHOCTD CO3TAaHMS HOBBIX
mogeneii ®30. B To ke BpeMsi, yIUThIBasI CIIelu(pUKy
KOHCTpYyKLMu @30, IpoeKTUPOBaHMe e€ U3NeNnuii He
MCKITIOUAeT, a, HA060POT, TpebyeT TakKe BO3MOKHO-
cT paboThl U B 2D-pexkume.

[To omnenkam ¢yHKIMIE «Onmumusauus BK» u
«Onmumusayus MK» aBTOpCKast TEXHOJIOTVSI OOGTOHSIET
TPYNITYy TEXHONOIUI «/IHTepHeT-mMarasuH», HO YCTy-
MaeT HEKOTOPbIM TEeXHOJOTUSIM Tpymnn «MHTepHeT-
aTenbe» U «TexXHOMornu NpoeKkTupoBauus». [Ipu sTom
Haubosbiieli omnenkoit (10 6amaoB) obragaer Tex-
Homorus «IUCTaHIIMOHHOE MPOEKTUPOBaHME OIEXK-
Ibl ¢ 3D-cKaHMpOBaHMEM (UTYPBI U IIPUMEPKOIl Ha
usmueckom manekene» (TII 4), Tak Kak OHAa IIOM-
pasymeBaeT B IIpollecceé M3TOTOBJIEHMSI HIBETHOTO
u3menus IPUMepKy ero Ha Gbu3MuecKuil MaHeKeH,
M3TOTOBJIEHHBII 1O 3D-ckaHy Gurypsl Iorpedure-
JISI, @ 5TO CaMbIii TOUHBIN CrI0cO0 mpuMepku. OmHAKO
€ro OCYIIeCTBJIEHVE CBSI3aHO C OGOJBIIMMM TPYTHO-
CTIMM TIO M3TOTOBJIEHUIO (DU3MUECKOTO MaHeKeHa.
Ho pmig gucTaHLMOHHOM TEXHOJIOTUM M3TrOTOBJIEHMS
OIEeXIbI 711 MHBAJIUIOB 3aMMCTBOBaHME TEXHOIOTUN
¢ 3D-ckaHupoBaHMeM QUIypsl IS CO3AaHusT QU3U-
YyeCKoro MaHeKeHa 1o CKaHaTapy GUrypsl maueHTa u
MCIOIb30BaHMS €ro B Mpoliecce M3rOTOBAEHMS IIBeii-
HOTO M3Aenus MpencTaBiiseT MHTepec, HECMOTPsST Ha
€ro JOpPOTOBM3HY, 0COGEHHO Py U3roToBieHu @30
TMaleHTaM C BhIpaskeHHO medopmaiiyeitr OJIA.

B pamMkax ycoBepilieHCTBOBaHMSI OUCTAHLIMIOHHOM
TEXHOJIOTMM WM3TOTOBJIEHMS] CHEeLMaabHOM O#eXIbl
MHBaJIUAAM CjefyeT MePeHSITh TakXKe OMBbIT MHTeP-
HeT-Mara3uHOB OJleKbI TT0 PacIpPOCTPaHEHUIO B CETU
VHTepHEeT MHGOPMAIMM O BO3MOKHOCTU IIpUOOpe-
TEeHMSI TAaKOM OMeXIbl, TaK KaK HeLOPaObOTKU B 3TOM
HarpaB/ieHMM TIPUBOISIT K TOMY, YTO MHOTME MHBA-
MOl U UX POACTBEHHMKM He MMEIT MHbOopManumn
0 IpeuMylIecTBax crnenuaabHoit ®I0, He TOHMMAIOT,
4TO OHa OTHOCUTCS K TCP 1 He 3HAIOT NpoLeayphl eé
MpUoOGpeTeHNUs.

Oo6cykaenue / Discussion

CremyeT OTMETUTb, UTO IIEpBbie CEPBICHI, TIpejia-
rarolye yCoIyTu 1o IOINUBY OfeX bl uepe3 VIHTepHeT,
MOSIBUITICH 3a pyoeskom B 2007 1. (Kanaga), a B Poccum —
B 2009 r. (r. I)keBCK), B TO BpeMms Kak uaest OUCTaH-
LIMOHHOM TEXHOJIOTUM M3TOTOBJIEHMSI CIIeLMaJIbHOM
ONEeKIbl MHBAINUAAM, IO CBOEM CyTM OaM3Kash K MH-
TepHeT-aTeNlbe, OblIa IpemjokeHa emé B 1997 T.
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(CmupHoBa JI.M., Bonkosa B.M.) u mpoiia anpo6a-
uyio B TeueHne 2005-2008 rr. [4]. HeymmBuTenbHO,
YTO 10 JII060J1 13 paccMaTpuBaeMbIX (YHKLVIA Haii-
leHa COBPeMEeHHasl TEeXHOJIOrus, uMmelomasi Gosee
BBICOKYIO OII€HKY, YeM aBTOpPCKasi TEXHOIOTHUS (pUCY-
HOK 3). OmHaKO 3TO He 03HAYaeT, YTO e€ (IeayeT yCo-
BEPIIEHCTBOBATD 110 KAXKA0M U3 3TUX QYHKIIMIA.
[pexkme Bcero 310 Kacaetcs GyHKuyy «Co3gaHue
3CKU30B MoOJeJieii», HU3Kas OlleHKa KOTOpOii CBsi3a-
Ha C TeM, UTO CrieluajybHas ofexnaa IJis MHBAIUIOB
narotasnausaetcs: o TY u I'OCT u He mpenmnosnara-
eT yJacTus IOTpeOMTensT B CO3TAaHMM 3CKNU30B eé
mogeneii. YTo KacaeTcst HM3KOW OLEHKM (PYHKLUU
«BUpTyanbHbIi TOAO0P MaTepMaaoB HAa MOAEIb», TO
OHA OrpaHMYeHa KakK OIpeneTeéHHbIMM TPeOOBaHMSI-
MM K TKaHSIM ¥ QYPHUTYPE CIeIMaTbHOM OIeKAbI, TAK
M CKJIQICKMMM 3aracaMu, ¥ 6yIeT B ONpeeneéHHbIX
Tpefenax TOBBIMIATLCS IO Mepe yBelIn4eHus 06b-
éMa peanusanuy ToBapa. Huskast onleHKa (QyHKLUMMU

«BupTyanbHas OIeHKa COOTBETCTBYSI MOJIeIN 06pasy
MOTPEeOMTEIS» MOIJIa ObI ObITH ITOBBIIIEHA 3aMIMCTBO-
BaHMEM OIIbITa APYTUX TEXHOJIOTUA, UCIOIb3YIOIINX
MeTOoH, BUPTYya/IbHOM MpuMepku. OgHAKO IpU U3TO-
TOBJIEHMM CHeLMaTbHON O#eXIbl 3TO He SBJSETCS
11e71eco00pa3HbIM BBU/Y OTCYTCTBUS Y MHBAIMOA J0-
CTATOYHOTO TpeJCTaBIeHMs] O BO3MOXHOCTSIX CIIel-
aJIbHOM OFEXIbI U 3aTPYAHEHMS OLIeHKU Pe3yJIbTaTOB
BUPTYaJIbHOM MPUMEPKU U3-3a OTCYTCTBUS JIMYHOTO
OIIbITA, @ TAK’Ke HeIOBEPHs K 00ecreueHnIo KOHpU-
IeHUMaTbHOCTU BU3YaJIbHBIX JAHHBIX O €r0 BHEILIHO-
CTU TIPY BBITIOJTHEHUM BUPTYaAbHOM MPUMEDPKM.

Takum 006pa3oM, YCOBEPIIEHCTBOBAHME aBTOP-
CKOJi TEXHOJIOTMM B HallpaBIeHUM UMEHHO 3TUX TPEX
GbyHKIMI, KOTOpble MMEIOT HEBBICOKYIO OLIEHKY, He
SIBJIIETCST aKTyaJIbHbIM. I HA060pOT, PYHKIIMM C [0-
CTATOYHO BBICOKOJ OLIEHKOI 11eJ1eC006pasHO yCoBep-
IIEHCTBOBATb 3aMMCTBOBaHMEM OIIbITa COBPEMEHHBIX
TEXHOJIOTUIA.

Co3aaHue acKu3os

mogenen
10
9
HA 3/TII 4 8 BupTyanbHbiil nog6op
— == 7 maTepuana Ha moaens
OnTumusayus 6
MoAenbHOM 5
KOHCTPYKUMM .
BupTyanbHasa oueHka
HA_4 coo‘:'zercreua Mlil)nenu
MNpeo6oasosaHue obpasy notpebutens
a30B0M
Koucrpxx um
B MOAENbHYIO
WA 3 /TII 4 VA 4/TII 4
OonTuMusayus
6330807.'4 Onpeﬂ(‘eg)%gmeau%onuoﬁ
KOHCTPYKUMN ANS NPOEKTUPOBaHUS
HA 4
PacuéT n nocTpoexue
eprexa

6a30B0W KOHCTPYKLU MUK

Puic. 3. TEXHOOTMMA, TTOJIOSKUTENbHBIN OIBIT KOTOPBIX 11€71IeCO06Pa3HO 3aMMCTBOBATD MPU YCOBEPIIEHCTBOBAHUY
TEeXHOJIOTUM AVICTAHIIMOHHOTO M3TOTOBIEHMS CIIelIMaTbHOM ofexXXabpl MHBanuaam: A 3 — «BupTyanabHOe aTenbe

¢ npumeHeHyeM 3D CAIIP (2D-3D) u BupTyanbHOI npuMepKoii»; A 4 — «BupTyanbHOe aTesbe ¢ IpUMeHeHueM

3D CAIIP (3D-2D)»; TII_4 — «[IucTaHIIMOHHOE TTPOEKTUPOBaHNE OfeKAbI ¢ 3D-cKaHMpOBaHMEM MUTYPBI U TTPUMEPKO
Ha Gu3NUYecKkoM MaHeKkeHe». BHU3y — cxeMa TOSIPHBIX I1arpaMM OIIEHOK TeXHOIOTHii. O6bsICHeHVe 3HAUeH ST

KpPAaCHbIX METOK — B TE€KCTe

Figure 3. Technologies, positive experience of which it is advisable to borrow when improving the technology

of remote manufacturing of special clothing for disabled people: UA_3 — Virtual atelier using 3D CAD (2D-3D)

and virtual fitting ; UA_4 — Virtual atelier using 3D CAD (3D-2D) ; TII_4 — Remote design of clothing with 3D scanning
of the figure and fitting on a physical mannequin . Below is a scheme of polar diagrams of technology ratings. The
explanation of the meaning of the red placemarks is in the text
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C wmenbio 60siee MOMHOTO M JTOCTOBEPHOTO OIIpe-
IeneHus UCXOMHOM MHMOpMaIu 71T TPOEeKTUPOBA-
HUSI CJIe[IyeT yUeCTb OIbIT TeXHOJIOTUM «BUpTyaibHOE
atenbe ¢ npumeHenuem 3D CAIIP (3D-2D)» (A _4)
n «JMcTaHUMOHHOE TIPOEKTUPOBAHME  OFEXKIbI
¢ 3D-ckaHMpoBaHMEM QUIYPbI M IIPUMEPKOI Ha
dusmueckom Manekene» (TIT 4) (puc. 3). ITOT
OTIBIT 3aK/TIOUAeTCs B TMOJMy4YeHUM cKaHatapa Gury-
pbl TOTpebuTens (mamyeHTa) 3D-cKaHMpPOBaHMEM
(mocie HaHeceHMSI pa3MeTKM IO MOBEPXHOCTU Teja
C IpUMeHeHMeM MapKepoB U Pe3UHOK CO Crielualb-
HOJ pa3MeTKO}) M CO3daHMs IO TaKOMY CKaHaTapy
3D-MmaHeKeHa IalyeHTa.

I pacuéTta M IIOCTPOEHMUSI YepTexkeil 6a30BOit
KOHCTPYKUMM ¥ TIpeobpa3oBaHusl e€é B MOAEIbHYIO
cenyeT 006eCcreyuTb BO3MOXKHOCTb ITPOEKTUPOBA-
HUS e€ AByMs MeTojamMu: BO-TiepBbiX, 2D CAIIP
C TNapaMmeTpu3aliyeil MpPOeKTUPOBaHMS, BO-BTOPDIX,
3D CAIIP ¢ mocnenyomiuM pa3BepTbIBaHMEM JieKall
Ha TUIOCKOCTb 6€3 MCITOIb30BaHMUS OIOCPEeIOBAHHBIX
MeTon0B 2D-TpoeKTUpPOBaHMs, Kak 3TO peaan30BaHO
B TEXHOJIOTUM «BUPTyaabHOE aTesibe C MPUMeHEeHEM
3D CAIIP (3D-2D)» (1A _4).

Iy moBbIieHusT 3QPEKTUBHOCTY ONTUMMU3AIAN
6a30BOJi ¥ MOJEJIIbHOM KOHCTPYKIIMIA CITelUalbHOM
OIleXXIbl CJieqyeT 00ecreunTh BO3MOKHOCTb B IIPO-
1ecce e€ M3rOTOBJIEHMS TIPUMEPKM M3aenus Ha u-
3MYECKUIi MaHEKeH, M3rOTOBJIEHHbIN I0 3D-CKaHy
burypsl morpebuTensi, Kak 3TO Peaanu3yeTcsl B Tex-
HOJMOTUSIX «BupTyalbHOE aTenbe C MPUMEHEHUEM
3D CAIIP (2D-3D) u BUPTYaJIbHONM IIPUMEPKOI»
(VA _3) n «[ICTaHIMOHHOE MPOEKTUPOBAHME OAEKbI
¢ 3D-ckaHMpoBaHMeM GUTYPBI U IPUMEPKOI Ha Gu-
3uyeckom MaHekeHe» (TTI_4). Ocoboe BHMMaHME MIPU
9TOM HeOoOXOmMMO OOpaTUTh Ha obecrievyeHue CTpo-
ro¥i KOHOUAEHIIMATbHOCTY TaHHBIX MMAIMeHTa.

Kpowme Toro, 151 obecrieueHusi 0CBeIOMIEHHOCTU
VHBJIUIOB U UX POACTBEHHMKOB O MPEMMYIIECTBaX
CIlelMaJIbHOM OfEXIbI U Ipolienype e€ mnpuobpere-
HUS TTIEPEHSITh OIBIT TEXHOJIOTUM MHTEPHET-Marasu-
HOB I10 PaclpoCTpaHeHMIO B ceTu VIHTepHeT COOTBeT-
CTBYIOIIEN MHGOPMAIN.

BeiBopsl / Summary

AHanu3 COBpeMeHHbIX MHTEePHET-TeXHOJOT U U3-
TOTOBJIEHUSI M MPUOOPETEHMSI ONEKIbI TTO0KA3aj, UTO
JJIST TIOBBIIIEHMS] KauecTBa M3TOTOBJIEHMS CIIELV-
aJIbHOM OfEXKIbl IJISI MHBAIUAOB U 3DPEKTUBHOCTU
CO30aHMsI €€ HOBBIX MOJeNeNl CaenyeT yxke Cyie-
CTBYIOIIYIO ¥ alpoOMPOBAHHYIO HAa JTaHHbBII MOMEHT
IVICTAHIIMOHHYIO TEeXHOJIOTMIO M3TOTOBJIEHUSI TaKO
OIleKIbI YCOBEPILEHCTBOBATD CAEAYIOUIMM 06pa3oM:

— IJIST YBEJIMYEHMUSI ITOJIHOTBI MCXOOHOI MHDOP-
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SPOEKTUBHOCTb U BESOMNACHOCTb _
MEOUUMNHCKOU PEABUNTUTALUUUN OETEU C SNMUNENCUEN
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Pesome

BBenenue. dmwiencust y geTeil COMPOBOXKIAETCST BBICOKOI YaCTOTOM COIMYyTCTBYIOIIVX MICUXUUYECKUX, HEBPOJIO-
TMYECKUX U COMaTUUeCcKuX 3abosieBanmit. [IpoBeeHe MeAUIIMHCKOM peabuanTaIuy TaKuM MaleHTaM, o OTHUM
JMAHHBIM, MOXKET BbI3bIBATh yUallleHMe MPUITAIKOB, 10 APYTMM — He BJIMSIET Ha TeueHue SMWIENCuu. B 60mbImH-
CTBe CJIyyaeB PeabMINTAIIIOHHBIE MEPOIIPUSTHS HAUMHAIOT MTPOBOAUTH TOIBKO MOC/TIE NOCTVIKEHUST KIVMHUYECKO
peMMCCHM, UTO MOXKET IIPUBOAUTH K OTCPOUEHHOV MeIMUIIMHCKOI TTOMOIIM M YXYAIIeHWIO TPOTHO3a B OTHOLIEHUM
VMMEIONIMXCST HapylIeHUi, MaToMIOTMYeCKOMY Pa3BUTUIO (YHKIMOHAIbHBIX CUCTEM, KOTOPbIe HE TOBPEKIEHBI,
HO HaxOMSITCS B cTaguy GOpMUPOBAHMS.

Llenb pa6oThl — onpenenuTb 3GbdEKTUBHOCTD ¥ 6€30TaCHOCTh MEIUIIMHCKOM peabyIUTalluy Y alieHTOB JeT-
CKOTO BO3pacTa C 3MuUJIercHei.

Marepuansl M MeTonbl. [IpoBeeHO KOrOPTHOE MPOCIeKTVBHOEe JOHTUTYAMHATIbHOE CPaBHUTENbHOE JICCiie-
IOBaHMe, BKIOUaBIilee B cebst 447 MalyeHTOB JETCKOTO Bo3pacTa ¢ amuierncueit. ChopMUpPOBaHO ABEe TPYIINbI:
OCHOBHasE — 233 mamyeHTa, KOTOPbIM MPOBOAMINCH MEOUIIMHCKYE PeabWIMTAlVIOHHbIE MEPOTPUITHUSI B COOT-
BEeTCTBUM C pa3paboTaHHOI BpauoM-peabuIMTONIOrOM IIPOrpaMMOii, M KOHTPOJIbHAsE — 214 malyeHToB, KOTOPbhIM
MeIUIIMHCKAsT peabuInuTalus He TPOBOIMIACH.

PesynbraThl UM o6cCykaeHue. OneHKa 3GdEKTUBHOCTM DPeabMINTAIVIOHHBIX MEPOIIPUSTHUIL TTPOBOAMIACH
C MCTIOJIb30BaHMEM ITOKa3aTess moTeHuana GyHKIMoHMpoBauusi. OH pacCUMTHIBAJICS ABasKAbl — yepe3 TPU Mecsi-
11a roc/ie Havana npotuBoanmiaentudeckoro jedenus (IIO1) u coycers 6 mecsues (I1D2), B TeueHMe KOTOPBIX OeTU
OCHOBHOJ1 TPYMIIbI TIOyYaay peabIUTaLNIo, @ KOHTPOIbHOI — HeT. [ToTeHIMan QyHKIIMOHMPOBAHNS PAHKUPO-
BaJICSI Ha BBICOKMI, CpeOHMI UM HMU3KMIL. B OCHOBHOII IpyIilie yCTaHOBJIEHO yBeIMYeHMe KOIM4YecTBa MalVeHTOB
C BBICOKVMM TOTEHIMATIOM (QYHKIMOHUPOBAHMUS Ha 16,4%, B KOHTPOJILHOJ TPyIIIie — COKpalleHue MalueHTOB C BbI-
COKMM TOTeHUManoM (yHKUMoHupoBaHus Ha 29,9%, p<0,001. KommuecTBO MaMeHTOB ¢ HU3KMUM ITOTEHIVATIOM
(byHKUMOHMpPOBAHMSI B OCHOBHOI TpyIIre coKpaTmiaoch Ha 11,6%, B KOHTPOAbHOI — BbIpocio Ha 8,4%, p<0,001.
KonmyecTBOo MalMeHTOB CO CPeHMUM MOTEHIMAIOM GYHKIMOHUPOBAHMS B OCHOBHOJ IPyIITe yMeHbIIIIOCH Ha 4,7 %,
B KOHTPOJILHOM — yBeIMUMIOCh Ha 21,5%. MeaUIIMHCKME PeabVIUTAlVIOHHbIE MEPOIIPUSITHS, BHITTOTHEHHbIE AETIM
B OCHOBHOIJ1 TPYIIIEe, HE MPUBEIYM K YBEIMUEHNIO YaCTOThI MIPUCTYIOB. BcTpeyaeMoCTh ammienTudOpPMHO aKTUB-
HOCTM Ha 3JIeKTpOdHIIedasorpaMmMe B OCHOBHOJ TpyIIie Ha (GOHe JIeYeHNs U peabuianTaim yepes 6 MecsieB CHU-
3m1ach Ha 23,9%, B KOHTPOJIbHOV IpyTIe Ha hoHe JieueHus 6e3 peabuIMTAIMOHHBIX MEPOIIPUSITII uepe3 6 MecsIieB
OHa cHM3MIach Ha 22,2%, p>0,05.

BoiBogbI. [IpoBeeHre MeIUIIMHCKOM peabuanTanum rmaiyeHTaM JeTCKOro Bo3pacTa ¢ SIMJIeICueil CTaTucTu-
YeCKy 3HAUMMO CIIOCOOCTBYET COXPAHEHMIO M TIOBBINIEHUIO MCXOMHOTO YPOBHS MOTeHIMana GyHKIMOHMPOBAHMS,
TIOAIePKUBAst U yaydIlasi IesiTeIbHOCTh OPraHOB U CUCTEM, HapYyLIeHHbBIX BCIeACTBIE SMVJIETICUY MY HAXOSIMXCSI
B 30HE PUCKa 10 UX HAapyIIeHu10. Y TAIMeHTOB C SIMJIeTICHel, He TPONIeIINX KypChl MEeIUIIVTHCKOI peabyinTanumy,
MOTeHIMaN GYHKIVMOHMPOBAHMS JOCTOBEPHO Yallle TIepexXOauT Ha 6osiee HU3KMIT YPOBEeHb. MeauIIMHCKast peabumm-
TalMsi MOKET ITPOBOAMUTHCS Y IETe C SIMIerNcreil He TOIbKO Ha (hoHe KIMHMYECKOI PEMUCCHUM 110 TIPUTIAAKAM, HO
Y TIPY HAJTMYUY TIPUITAIKOB. VcIionb30BaHe MePONIPUSITHIL MEIUIIMHCKOM peabyInuTalyuy He IPUBOIUT K YXYAIIe-
HUIO KIIMHUYECKOTO TeUeHMs STMIETNICUY B BUE yJYalleHMs IPUCTYIIOB U He TIOBBINIAeT BCTPEeYAeMOCTh M TH-
(opMHOIT aKTMBHOCTM Ha 3JIeKTpOsHIedasorpaMmme.

KiioueBbie c1oBa: JeTH, STIWIEINCHSI, MeIUIIVMHCKAsT peabyinTanys, MoTeHIan QyHKIMOHMPOBAHMS, SJIEKTPO-
sHiedasorpaMma.
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Abstract

Introduction. Epilepsy in children is accompanied by high frequency of concomitant psychic, neurologic and
somatic diseases. According to some data, medical rehabilitation in such patients can increase the number of seizure
episodes, but other information shows that it does not influence the course of epilepsy. In most cases rehabilitation
measures are started only after reaching clinical remission which can cause delay of medical aid and worsen prognosis
regarding existing disorders and lead to pathologic developing of functional systems which are not affected but
undergo the stage of formation.

Aim. To determine effectivity and safety of medical rehabilitation in children with epilepsy.

Materials and methods. There was held a cohort prospective longitudinal comparative study which included
447 children with epilepsy. Two groups were formed: basic group — 233 patients, who had medical rehabilitation
measures according to a programme developed by rehabilitologist, and control group — 214 patients, who did not
have medical rehabilitation.

Results and discussion. Evaluation of effectivity of rehabilitation measures was made using the index of function
potential. It was calculated twice — the first time three months after start of anticonvulsant treatment (FP1) and
after 6 months (FP2), when children from basic group took rehabilitation, and children from control group did not.
Function potential was ranked into high, middle and low. In basic group there was found the increase of number of
patients with high function potential by 16.4%, in control group the number of patients with high function potential
reduced by 29.9%, p<0.001. The number of patients with low function potential in basic group decreased by 11.6%,
in control group it increased by 8.4%, p<0.001. The number of patients with middle function potential in basic group
reduced by 4.7%, in control group it increased by 21.5%. Medical rehabilitation measures given to children in basic
group did not cause the increase of seizure frequency. Occurrence of epileptiform activity on electroencephalogram
in basic group under treatment and with rehabilitation after 6 months decreased by 23.9%, in control group under
treatment without medical rehabilitation after 6 months it reduced by 22.2%, p>0.05.

Summary. Medical rehabilitation on children with epilepsy has statistically significant effect upon retention and
increase of initial level of function potential, it preserves and improves the activity of organs and systems affected
by epilepsy or being at risk by their pathology. In patients with epilepsy who did not have rehabilitation the function
potential authentically more often moves to lower level. Medical rehabilitation can be held in children with epilepsy
not only under clinical remission in seizures but also with them on condition of rare or middle frequency of seizure
episodes. Using the measures of medical rehabilitation does not lead to worsening of clinical course of epilepsy in

form of increase of seizures and does not raise the occurrence of epileptiform activity on electroencephalogram.
Keywords: children, epilepsy, medical rehabilitation, function potential, electroencephalogram.

BBegenmne / Introduction

CornacHo onpeneneHnio MexXnyHapoOgHOV TPOTH-
BOSIIMJIEIITMYUECKON JIUTH, STIMIEIICUSI paccMaTpyBa-
eTcs Kak 00j1e3Hb, KOTOpAsl MPOSIBJISIETCSI HE TOJIbKO
MIpUMIAAKaMU, TPEOYIONMMY JIEUeHM S, HO U UX ITOCITe -
CTBUSIMM, TPEOYIONMMY ITPOBEIEHNS MEAUIIMHCKO U
conyanbHOM peabuauranyy [1]. [To MEXXITyHAPOTHBIM
IIaHHBIM, YACTOTa COMYTCTBYIOMINX HEBPOIOTMYECKUX
HapyLIeHU TpU STUIIETICUM Y IeTel cocTaBisieT 26,6—
41%; NCUXUYECKUX U TICUXO0IMOLMOHAIbHBIX OTKJIO-
HEeHUIi, a Takke HapyleHuit pa3sutusi — 30,6—-43%
[2, 3, 4]. CyiecTBYIOT peKOMeHJaluM OrPaHUYMUBATD
peabMINTAIIMOHHYIO HAarpy3Ky HEeTSM C SIIerncuein
B CBSI3M C BO3MOXXHBIM yXYZIIIeH/eM TeueHMs STTUJIern-
TUYECKOTo Tpoliecca B BUe ydallleHUs MPUIaaKoB
[5]. Takoit momxom CITOCOOCTBYET HEOOOCHOBAHHOIM
IenpyBalMy MeAVIIMHCKON peabuiauTauumu y aeTei

C SMMJIENITUYEeCKMMY HapyLIeHUSIMU M paHHEMY pas3-
BUTHUIO TIOCTEICTBMIA 3TOro 3abonmeBaHusl. OgHAKO
JIaHHbIe MCCIeJOBaHMIA ITOCIeJHX JIeT yKa3bIBaKOT Ha
OTHOCHUTEJIbHO 6e3011acHbIi MPOGIIb UCIIONb30BaHNMS
OOJBILMHCTBA CPENICTB MeAVIIMHCKOM peabuinTannn,
TaKMX Kak Jieue6Hast QM3KyIbTypa, IMMHACTYKA, Mac-
CaX, IICUXOJIOrO-TeJarornyeckast KOppeKuusl, TeXHN-
YeCcKMX CpPeJCTB peabunauTaumu ¥ Op. B OTHOLIEHUN
MALMEeHTOB C SNWIeNTUYeCKUMY IIpunagkamu [6, 7].
Tem He MeHee B OOBIIVHCTBE CJIy9aeB CIIeLMaINCThI,
paboTaroliie B 061aCT¥ MeIULIMHCKON peabuanuTa-
LMY, HAUMHAIOT ee NPOBefeHNe Y alMeHTOB C IIpK-
CTyIIaMM TOJIBKO I1OCJIe JOCTVKeHUsI CTOMKOM KIVMHK-
yeckol pemuccuu. IIpy 5TOM MOHSTHME CTOMKOCTU U
IJTATeIbHOCTY PEMMUCCUY He MMeeT O6IIeNPUHSITOrO
cragpapra [5, 8]. B Hacrodiee BpeMsI paKTUUYECKU
OTCYTCTBYIOT MCCIeOBaHMS IO M3yueHUio sddex-
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TUBHOCTY ¥ 6€30MAaCHOCTY MepPOIPUITUI MeOULIH-
CKOJ peabMIUTAlMY B OTHOIIEHUY SIS TUYECKIX
npucTynos [6]. C yyeTOM TOTO, UTO 3MUIENTUUYECKHE
MIPUTIAIKMA CIIOCOOCTBYIOT IPOTPECCUPOBAHUIO YiKe
MMEIOIIVXCST HApYIIeHU Y ITPeNsITCTBYIOT (hopMUpPO-
BaHMIO HOBBIX HABbIKOB, MEPOTIPUSITUSI MeIUIIMHCKOM
peabwMTaIMK TTAlYeHTaM JeTCKOTO BO3pacTa ¢ JIn-
Jiericueil AO/KHBI MPOBOAMUTHCS TAKKe B OTHOILLIEHUU
TexX QYHKIMOHAIbHBIX CUCTEM (TICUXUIECKUX, TBUTA-
TeTbHBIX), KOTOPbIE HAXOASITCS B CTaAVM GOPMIUPOBA-
HMSL U ellle He MOBPeXIeHbl, HO MUMEIOT BbICOKMIT PUCK
HapylleHus B JaJibHEeNIIeM.

Lens / Aim
Llenib paboThl — ornpenenuTh 3PEHEKTUBHOCTh U

6e301aCHOCTb MEAVILIVTHCKOM peabuanTalum y rmaimu-
€HTOB JIeTCKOTO BO3pacTa C SMMIeICUeNt.

Marepuajnbl M METOIbI /
Materials and methods

BbIITOZTHEHO KOTOPTHOE IMPOCIEKTUBHOE JIOHTU-
TyAVHAIbHOE CpaBHUTENbHOE MCCIef0BaHNue, BKIIIO-
yaplee B cebst 447 MalMeHTOB [I€TCKOTO BO3pacTa
¢ smmtenicueii. Kpurepun BKIIOUEHUST B MCCIe0Ba-
HMe: MTalMeHThl C STIUJIeIICKeN B BO3pacTe OT POXKIe-
HMA 10 17 eT BKIIIOUUTENIbHO; B CTaAUN KIMHUYECKOM
pemMuccum Io MPUCTYIIAaM MIM UMeIoLye TPUCTYIIbI
pelKoli U CpelHeli YaCTOThl, OIIpeie/isieMOi COITIaCHO
MHCTPYKLMM TI0 NpUMeHeHUIo «MeTon OLleHKM CTe-
TIeHM yTPaThl 300POBbS Y IeTeil ¢ HeBPOIOTUUECKOI,
COMAaTMYECKOI ¥ OPTONEeNOTPaBMaTOIOINYeCKON Ia-
Tonoruei» [9]. Kputepun UCKIOUEHNS: IEPUOL, BBE-
IleH)sl, OTMEHbI WJIM M3MeHeHUs 103bl [IPOTUBOSIIN-
JIETITUYECKOTO JIeUeHMs ; YacTble UM OYeHb YacTble
SMUIENITUYECKNE TIPUTIAAKM; 0OIKe MPOTUBOIIOKA-
3aHMSI K IPOBEIeHUI0 MeIMUIIMHCKOM peabuauTaunmn
[9, 10]. ChopmmupoBaHO IBe TPYMIIbI: OCHOBHAsI —
MP(+) — 233 mnanueHTa, KOTOPbIM ITPOBOAUJINUCH
MeIULVHCKNE peabuIUTalMOHHbIE MepPOMPUSITHUS
B COOTBETCTBUM C pPa3pabOTaHHOI BpauoM-peadu-
JINTOJIOTOM IIPOTPaMMOM, M KOHTPOAbHass — MP(-) —
214 manyeHTOB, KOTOPBIM MeOULIMHCKAs peabuinTta-
LIMs He MPOBOAMIACH WIM HOCUJIA Pa3pO3HEHHBIN U
HepeTy/ISIpHbIN Xapakrep. I'pynibl 6bUIM COMIOCTaBU-
MBI II0 IO/, 4aCTOTe U XapaKTepy COITYTCTBYIOIIUX
HapylieHui, 0cO6@HHOCTSIM TeueHUs SMUIeTICUN.

[Ins OLleHKM COCTOSIHMSI 3I0pOBbSI IallieHTa
C anuIericueit HaMM MUCII0/Ib30BaJICsl YHUDUIIMPOBaH-
HbIlt TIokaszaTenb «[loTeHUMan GYHKIMOHUPOBAHUS»,
KOTOPBII I03BOJISIET KOMIUIEKCHO, KaueCTBEHHO U
KOJIMUECTBEeHHO PaHXMPOBAaTh YPOBeHb (QYHKIIMOHMU-
poBaHUS peGeHKa ¢ IMUIENTUIECKUMM MPUTTIATKaMMU.
OH OCHOBBIBAETCS HAa aHa/M3e COBOKYITHOCTU KIIN-
HMKO-3KCIIePTHBIX ITOKa3aTerseli, XapakKTepusywlyx,
C OJHOV CTOPOHBI, TeUeHMe 3MUJIeNICUN, C IPYroil —
CTelleHb HapylleHuit (YHKUMOHAIBHBIX CUCTEM,
ompenensOUMX pa3BUTHe pebGeHKa. IlepBble BKIIIO-

YaloT B Cebs orpeeneHne YaCTOThI SMTUIETITUYEeCKUX
TIPUCTYIIOB ¥ KOJMUYECTBa OJHOBPEMEHHO MPUHMMA-
€MbIX MPOTUBOANWIENITUUECKMUX IIpernapaTroB, BTO-
pble TIpeACTaBieHbl QYHKIMOHAIbHBIMY CUCTEMAMMU,
BXOJSIIVMM B TPYIIIY pMUCKa 110 HAPYLIEHUIO Y JeTelt
C aMUJerNcueii: ICUXuIeckoe, peueBoe U AopeueBoe
pa3BuUTHe; ABUTraTeNbHAs chepa M MOTOPHOE pa3BU-
Te (II0 AAHHBIM HEBPOJIOTMYECKOTO cTaTyca Iud-
(bepeHIMPOBAHHO Y JOHOUIEHHBIX ¥ HEIOHOIIEHHbIX
JleTeit), SMOLIMOHA/IbHAS U 3MOIMOHAJIbHO-BOJIEBas
chepbl; TapMOHMYHOCTh (U3NUYECKOTO PA3BUTUS;
BO3MOXXHOCTb CAaMOOOCTY>kMBaHMsI (Y AeTel J0 Toma —
OlleHKa WHIMBUIYaTbHO-COLMATBHOTO Pa3BUTHUSI),
CITOCOOHOCTD K 00YUeHUIO (/IS IeTeii Maajiie 6 JeT —
YpOBEHb I[103HABATENIbHOM U UIPOBON AESITENIbHO-
cTy). [JJOTIOMTHUTENBHO B 3TOT GJIOK BK/IIOUEHA Xapak-
TePUCTUKA 3peHUs U CIyxa KaK Haubomee BasKHBIX
cucTeM B GOPMUPOBAHUM TICUXOPEUEBOTO Pa3BUTHS.
ODKCIlepTHas OlleHKa MOaHHBIX ITOKa3aTeseil IPOBO-
IAIaCh B COOTBETCTBUM C OOLIETIPUHSITBIMU METOMA-
MM 00wIemoBaHNUsl MPOMWIBHBIMM CHELMATNCTAMMU
[11]. dnst yHMbMKAIMM ¥ BOSMOKHOCTM IIPUMEHEeHUS
B HaAyuyHbIX MCCAeAOBaHUSIX KaXXIOMY IOKa3aTesto
B 3aBMCUMOCTU OT CTeIIeH! BbISIBJIEHHBIX HApYLIEeHU
CO CTOPOHBI OlleHMBaeMO¥ (YHKIIMM TTPUCBOEHBI CO-
OTBETCTBYWOIIME OGa/uTbHble 3HaueHus (or 1 Gannia
IIpU OTCYTCTBUM M3MEHEHM o 5 6ayuioB mpu abco-
JIIOTHBIX HapylmeHusx QyHKIMKU). B ocHOBe TaHHOrO
JleJIeHUsI MUCIIOIb30BAaHO MSTUOA/UIbHOE ITPOIIEHTHOe
orpejiesieHye BIPasKeHHOCTY HapyleHuii PyHKIMii 1
CTPYKTYp opraHmsma cormacHo MK®: oTcyTCcTBMe Ha-
pymennit (0-4%); nerkue HapyieHus (5-24%); yme-
peHHbIe HapylleHus (25-49%); Tskeible HapylIeHusT
(50-95%); abcomoTHble HapyieHus (96—100%). [Tpu
OlLleHKe JKCIIePTHBIX ITOKa3aTeseii, He CBSI3aHHBIX
¢ (yHKIMOHATBHOIV XapaKTepPUCTUKON (OmmcaHue
TeYeHUs SMUJIETICUM), OBLIM MCIIOMb30BAHbI CIedy-
IOl/ie KPUTEepUM: YacTOTa SMUJIENTUUECKUX TPU-
CTYIIOB OIpefie/ieHa COIMIaCHO MHCTPyKuumu «MeTof,
OLIEHKM CTeIeHM YTPaThl 3[0POBbS Y IeTeii C HEBPO-
JIOTMYECKOM, COMaTUUECKON U OPTONea0TPaBMaTOoIO-
ru4deckoii matonorueit» [11]: 1 6ann — KIMHMYECKast
pemuccus; 2 6ayia — peakue MPUCTYIIbI; 3 6aiaa —
cpefHeil 4acToThl; 4 6ayuila — Jactele; 5 6aqioB —
oueHb yactblie. HykmaeMocTb B MPOTUBOSNMIENITH-
YeCKMX JIEKapCTBEHHBbIX CPelCTBax OblIa pacrpene-
JIeHa CIeaylonum obpasoM: 1 6amn — He HyXKIaeTcs
B UX IpueMe (B CBSI3Y C peMuccueii), 2 6amia — rpu-
HUMaeT OAMH IPOTMBOINMUIENTUYECKUI Ipernapar;
3 6a/1a — MpMHMMAeT ABa IperapaTa OqHOBPeMeHHO;
4 6ayy1a — IPUHMMAET TPU U 6ojiee MPOTUBOSINIIE-
TUYECKUX ITperapaToB OJHOBPEMEHHO; 5 6aljioB —
MIpMHUMaeT Tpu U Gojiee mpenapaToB OZHOBpPEMEeH-
HO C IOTIOJIHUTENbHON Teparuei (KOPTUKOCTEPOULBI,
MMMYHOIJIO0YMHBI U 1p.). CymMa 6a/IoB BCeX ITa-
paMeTpoB KJIMHUKO-IKCIIEPTHBIX TOKa3aTteseil mpen-
CTaBJIsSIeT COO0V KOMMYECTBEHHOE BbIpaKeHMe MOTeH-
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umana yHkuuonuposanus (I1®) u cocrasnsier ot 11
nmo 55. I'pagaumst IT® paccunTaHa ¢ MCIIOIb30BAHUEM
ROC-ananm3a (receiver operating characteristic — pa-
6oyast xapakTepucTUKa IMPUMEeMHMKA) Ha OCHOBAHUM
€ro COOTHOIIEHMS C TpeMs BapMaHTaMM peadbuinTa-
LIMOHHOI'O MPOrHO3a: BhICOKMit (11-22 6anna), cpen-
Huii (22-34), Huskuii (35-55).

MeponpusiTusi MeIUIIMHCKOI peabuauTalum Ha-
YMHAIUCh B CPOK He paHee yeM 3 mecslia OT Hauasa
MPOTUBOSIUIEIITUUECKOTO JiedeHus, [1O onpenensi-
cs1 aBakabl: HavanbHbil (IID1) u depe3 6 MecsleB
(TId2) B 06eux rpymiax.

CraTtuctuueckass o6paboTKa BKIIOUasa KOJIMYE-
CTBEHHbIE ¥ KauyeCTBEeHHble JaHHbIe, IPU MPUHSITUN
pellleHysI 0 PaBeHCTBe I'PYII [IOPOrOBbIM 3HAUEHMEM
cunrascs p = 0,05. [TokasaTenu CUUTAINCH CTATUCTHU-
yecky moctoBepHbIMU mpu p<0,05.

Pe3ynbTaThl M 00CY)KAEHME /

Results and discussion

Pacnpenenenue perteii 1o yposHwo II® B Hauvase
MCCIeIOBaHMs OGbIIO CEIYIOMIVM: B OCHOBHO TPYII-
e 53,6% (125 crydaeB) meteit umenu BbICOKUIL T1D,
B 26,2% (61 ciyyaii) — cpegunii [1®, B 20,2% (47 cy-
yaeB) — HMU3Kui [1®. B KOHTponbHOM rpymIe y 62,6%
(134 cyuast) maiyMeHTOB ObLI OIpemeeH BbICOKMIt
Mo, y 21,5% (46 ciyuaeB) — cpemuuii I10, y 15,9%
(34 cnyyas) — Huskuii [1O. 3HAUMMBIX pa3aU4Uil 10
ypoBHIO cTapToBoro [1® mo mpoBefeHMs KOMILIeKca
peabuIUTAIMOHHBIX MEPOIIPUSITUII HE YCTAHOBJIEHO,
p>0,05.

BrinmonHeHo cpaBHeHue ypoBHS [1D1 u I1O2 y ne-
Telt U3 TPYII, MOJYUUBIINX KOMITJIEKCHYIO MeAUITH-

cKy1o peabmwmranyio — MP(+) (n = 233), u 6e3 cooT-
BETCTBYIOILE/ MeIuIIMHCKOI peabuinTtauym — MP(-)
(n = 21) — rpymnna KOHTpoJs. [JaHHbIe TIpeACTaB/IeHbI
Ha pUCYHKe.

VYcTaHOB/IEHA TOJIOXKUTENbHAS AMHAMMKA B TPYII-
e MP(+) B Buie yBe/IM4YeHsI KOJIMUECTBA MallieHTOB
C UCXOOHO BbICOKMM [I®: yBennyeHue KOIMYeCTBA
namyeHToB Ha 16,4% (II®1 — 53,6%, 125 crydaes;
[®2 — 70,0%, 163 ciydasi) 1Mo CpaBHEHUIO C IPYIIION
MP(-), B KOTOpPOii IpocjieskeHa OOpaTHas HaIpaB-
JIEHHOCTb C OTPMUIATEIbHON OMHAMMKONM U MageHu-
eM BbICOKOTO I1D ¢ 62,6% no 32,7% (70 cny4daeB), T.e.
MOYTU y TIONIOBMHBI JleTeli COCTOSIHME YXYOIIUIOCH,
p<0,001. Takum o6pa3oM, IpoBeIeHe MEePOIPUSITUI
MeOUIIMHCKOV peabuauTauyum OeTsIM C M3HAYaIbHO
BbICOKMM [I® mo3BOMMIO yAepsKaTbh MCXOOHO XOPO-
mee GYHKIMOHMPOBAHME OpraHM3Ma. JDTO ClIedyeT
paccMaTpMBaTh KaK 3HAUMMYIO 3(PGeKTUBHOCTD, IO-
CKOJIbKY OTCYTCTBME MEOMIIMHCKON peabuanTauymn
" BBDKMAATENIbHAS TAKTUKA CIIOCOOCTBYIOT BhIPAsKEH-
HOMY YXYIIIEHUIO0 COCTOSIHUSI M YMEHBIIEHUIO O
neteii ¢ BbicOkuM I1D B rpymnne MP(-).

JuHamMMnueckast olleHKa HauajabHOro Huskoro I1d1
rokasaja 3HauMMble pas3jinuusi B CPaBHMBAEMbIX
rpynmnax: npu MP(+) y 11,6% (27 peteii) 1O ymyu-
mmiIcs oo cpegHero (Hu3kuii [1d1 — 20,2%, 47 cy4da-
eB; Hu3Kkuii [1d2 — 8,6%, 20 crydyaeB) MO CpaBHEHUIO
¢ rpymrmoit MP(-), B KOTOpOJ/ OTMEYEeHO YXYJIIeHMe
B BUAE pOCTa KojuuyecTBa pAeTeil ¢ Hu3kum I[IO
Ha 8,4% — ¢ 15,9% (34 cryuast) mo 24,3% (52 ciyuas),
p<0,001.

AHanu3 yactoTrsl cpegHero I1® mocie KypcoB Me-
IUIMHCKOV peabuinuTauuu B rpymme MP(+) mpope-
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Huskuii w
T i
a peaHuin
s
" 53,6%
" 15,9%
=z . 21,5%
oo R 2%
" 62,6%
BbicOKMiA 32,7%
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Puc. CpaBHuUTenbHAs AMHAMMKa HauyaabHOTO ypoBHS [1@1 1 uepes 6 mecsies [102 B rpynnax MP(+),

n=233,uMP(-),n=214

Figure. Comparative dynamics of the beginning FP1 and FP2 after 6 months in the group MR(+),

n =233, and group MR(-), n =214
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MOHCTPUPOBAJ YMeHbIlIeHMEe ero NONU B CTPYKType
Ha 4,7%: ¢ 26,2% (61 cryyait) mo 21,5% (50 ciyuaes),
Torga Kak B rpyrme MP(-) — yBenuuenne Ha 21,5%:
¢ 21,5% mo 43,0%, uro B 2 pasa 6oJbIlIe MCXOTHO-
ro 3HaueHusi. OgHaKO TOKa3aTeau CpeqHero YpoBHS
M30/IMPOBAHHO He OTpaskaloT IOJHOCTbI KapTUHY
IMHAMUKU, T.K. B TAaHHOI I'PyIIle MOTYT HaXOAUTbCS
JIeTU C MOJOXKUTEIbHbIM 3(Q(dEKTOM IpM HavYaJIbHOM
HU3KoM [1® 1 mepexogom nocie MeporpusiTUil Meay-
LIMHCKOI peabyInTaluyuu B CPegHUIA, 1, B IIPOTUBOIIO-
JIO(KHOCTb 3TOMY, C OTPUILIATEIbHOM IMHAMUKON MIPU
M3HAYaIbHO BbICOKOM [1D 1 CHMKeHMEM ero ypOBHSI
0 cpenHero. B cBsI3U C 3TMM BBITIOJIHEH AOTIONHU-
TeJbHBIN aHanu3 OuHamuku [1®: mepexon 3sHaYeHUI
[1® Ha ypoBeHbD BbIIIE OLEHUBAJICS KaK ITOI0XKUTENb-
Hasl IMHaAMMKa, MafieHue Ha ypOoBeHb HIDKe — Kak
OTpuLIATeNbHAS OMHAMMKa, Opu coxpaHeHuu [1O
B mpenenax 6a/UTbHBIX 3HAYEHMIT OJHOTO M TOTO Ke
YPOBHS — «CTa6MIbHbIN» [1D. [ITaHHbIe quHAMUKY [1O
TIpeACTaBIeHbl B Tabmie 1.

OreHKa pe3yabTaTOB B 0011eii Koropre (n = 447)
rokasasa MOMOXKUTENbHYI AMHAMUKY C YIy4IleHMU-
eM I1® numb B 16,3% (73 cay4dasi), OMHAKO BbISIBJIEHBI
CTATUCTUYECKM 3HauMMble pas3iuumsi B BUAE IMOJO-
>KutenbHoOM auHamuku I1® B rpynme MP(+) Ha 30,0%

(70 ciyvyaeB) 1O CpaBHEHMIO C aHAJIOTUYHBIM B IpyIIIe
MP(-) — na 1,4% (3 ciyuas), p<0,001.

[lo maHHBIM JIUTEePaTypPbl IPUBOAUTCS TPOTUBO-
peunBasi MHbOPMAIMSI O BAUSHUM MEPOIPUSITHI
MeIUIIVHCKOV peabuauTanuy Ha 4acTOTy IpUITaf-
KOB U TIOKa3aTely 3J1eKTposHIedasorpaMmbl (D3I
y IleTell C sanmiiercueit, ¢c ykasaHueM Ha UX OTpuULia-
TeJbHOE BO3[eiICTBME, MAM HA060POT, OTCYTCTBUE
3HAUYMMOTO BAMSHMS [6, 12]. B Hamem mcciefoBaHUA
yBeJIMYeHMsI YacTOThl MPUCTYIIOB, KOTOPOE MOXKHO
6bIIO OBl TPAKTOBATh KaK Pe3y/bTaT IIPOBEAeHMS pe-
aGMINTAIMOHHBIX MEpOIpUsITHii, He 6b110. Kpome
KJIMHUYECKOTO, ObUT BBIMOTHEH (QYHKIIMOHAIbHBIN
MOHUTOPUHT TIapOKCU3MaJIbHOV aKTUBHOCTU TO-
JIOBHOTO MoO3Tra. BceMm maimyeHTam BbIIIOJHEHO DII-
uccaegoBaHue 4yepes 3 Mecsiia OT Hayaaa npuema
MPOTUBO3MMUJIETITUYECKOTO JieueHUs, TaHHBI CPOK
st geteii rpynnbl MP(+) SBsICS caMbIM paHHUM
IIJISI pellieHNsI BOIIpoca O MPOBeJeHUM MepPOTIpUSITUIA
MeOUIIMHCKON peabuauTauyu. [lJaHHbIe TIpecTaBlie-
HbI B Tabnuile 2.

YCTaHOBJIEHO, YTO 3MMAKTUBHOCTb Ha D3I B cpaB-
HMBaeMbIX TPYIax 3HAUMMO He OTIMYanach, mepef,
peabunuTtanueii B rpymme MP(+) — 67,4% (157 ciyda-
eB) 1 B rpymnre MP (-) — 66,4% (142 cmy4asi).

Tabnuya 1/ Table 1

Junamuka ypoBHs [I®D uepes 6 mecsanes B rpynnax MP(+) (n = 233) u MP(-) (n = 214)
Dynamics of FP degree after 6 months in groups of MR(+) (n = 233) and MR(-) (n = 214)

Iiamyxa yposHs 1D MP(+) (n = 233) MP(-) (n = 214) Beero / Total
uepes 6 Mecsiues / a6c. u./ a6c. u. / a6c. ./
The dynamics of the PF level | apqoiyte % absolute % absolute %
in 6 months number number number
IMonosxkurenbvHas / Positive 70 30,0 3 1,4 <0,001 73 16,3
OtpunatenpHas / Negative 5 2,2 85 39,7 <0,001 90 20,1
CrabwmibHas o YPOBHIO / 158 67,8 126 58,9 0,06 284 63,6
Stable in level
Bcero / Total 233 100,0 214 100,0 - 447 100,0
Tabnuya 2 / Table 2

Hanuune snunentudgopmHoii akTuBHOcTH Ha 3T B rpynnax MP(+) mepen ripoBeneHeM
peadéuauTanumu v MP(-) uepes 3 Mecsiia OT Havya/ia IPOTHMBO3IMMIECITUIECKOTO JIeUeHUST
Presence of epileptiform activity on EEG in groups MR(+) before rehabilitation and MR(-)
after 3 months from the beginning of antiepileptic treatment

ONMaKTUBHOCTb Ha D3I/ MP (+) (n = 233) MP (-) (n = 214)
Epiactivity on EEG a6c. u. / absolute number % a6c. u. / absolute number %
IIpucytcrByer / Present 157 67,4 142 66,4
OtcytcrByeT / Absent 76 32,6 72 33,6
Bcero / Total 233 100,0 214 100,0
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AHANOTMUHBINA aHaM3 BbIMOJHEH M1OCJIe 3aBepiiie-
HMST KOMIUIEKCa MeIVLIVHCKO peabuanTanuu B Ipy-
ne MP(+) (n = 233) u yepe3 6 MecsILeB MOC/Ie OIpe-

nenenust [1®1 B rpynne MP(-) (n = 214). Pe3ynbraThl
IMHAMMUECKOTO  MCCIeNOBaHMUSI  IpenCTaB/ieHbI
B TabmmIie 3.

Tabnuya 3/ Table 3

Hanmumne snmnentudopmuoit akruBHocTy Ha D3I B rpynnax MP(+) u MP(-) uepes 6 mecsiieB
nocie onpenenenus [I®1, Ha momeHT onnpeneneHus 12

Presence of epileptiform activity on EEG in groups MR(+) and MR(-) 6 months
after FP1 determination at the time of determination FP2

AnMaKkTUBHOCTD Ha D3 / MP(*) (n = 233) MP() (n=214)
Epiactivity on EEG a6c¢. 4./ absolute number % a6c. 4./ absolute number %
[MpucytcrByet / Present 93 435 103 442
OrcytcrByeT / Absent 121 56,5 130 55,8
Bcero / Total 233 100,0 214 100,0

AHanu3 TaHHBIX BBISIBUJ, UTO MeAUIIMHCKIUE pea-
OMINTAIMOHHBIE MEpPOIIPUSITHUS, BBITIOJTHEHHbBIE e-
TSM B rpytiiie MP(+) Ha ¢hoHe ITPOBOAVIMOI IIPOTHUBO3-
MMWIENITUYECKON Tepanuy, He IPUBeY K YBeIMYeHUIO
YaCTOThI BCTPEYAaeMOCTH SMUAKTUBHOCTY Ha I3, KO-
Topast coctaBuia 43,5% (93 cryyast), 4TO 3HAUMMO He
OT/IMYAETCS OT COOTBETCTBYMWOLIEeN B rpymnme MP(-) —
44,2% (103 cnyuas), p>0,05.

TakuM 06pa3oM, YCTaHOBJIEHO, YTO Ha (QoHe
MMPOTUBOANIWIENITUUECKOV Tepanuyu U MPOBeeHHBIX
MeIUIIMHCKUX PeabWIUTAIIMOHHbIX MepOIPUSITIU
B rpynme MP(+) (n = 233) 4acToTa BCTpe4aeMOCTHU
3mIenTUdOPMHONM akKTUBHOCTM Ha III' CHU3MIACH
¢ 67,4% (157 cnyuaeB) mo 43,5% (93 cryuas), 6e3 3Ha-
YMMBIX Pa3jIMumii 10 CPaBHEHUIO C I€TbMU TPYIIIIbI
MP(-) (n = 214), y KOTOpBIX TakXe Ha (poHe MPOTUBO-
SMWIENITUYECKON Tepanuu u 6e3 peabWIUTALUM OT-
Meyvanach WOEHTUYHas OVHAaMMKa €€ CHIDKeHUS:
€ 66,4% (142 cnyuas) mo 44,2% (103 cay4ast), 9TO O0O-
CTOBEPHO ITOKa3bIBaeT OTCYTCTBME OTPULIATENIbHOIO
BIIVSIHUST MEPOTIPUSITUIA MeOUIIVMHCKOM peadbuninTa-
LMY B BUJIe yuallleHusI TIPUCTYTIOB U YBeJTMUeHUS ST~
nenTu@OopMHBIX M3MeHeHMt Ha DIT.

BeiBoabl / Summary

[TpoBeneHre MeAMIIMHCKON peabuwiuTanyuyu Ta-
LMEeHTaM JEeTCKOTO BO3pacTa C 3Mujerncueii craTu-
CTUYECKM 3HAYMMO CIIOCOOCTBYET COXPAaHEHMIO W
MOBBINIEHNIO MCXOJHOTO YPOBHS MOTeHNana QyHK-
LMOHUPOBAaHNUS, TIOAAEPKMUBAsT M YIydllasl AesiTelb-
HOCTb OPraHOB M CUCTeM, HapylleHHbIX BCIeICTBUE
SMMUIETICUM WIKX HAXOISIIMXCS B 30He pUCKa 10 UX Ha-
pylieHuio. Y MalyeHTOB C SMWIeNcKuei, He Mpoles-
VX KypChl MEUIIMHCKON peadbuInTalnum, MoTeHI-
an GyHKUMOHMPOBAHMS JOCTOBEPHO Yallle IIePexXoquT
Ha 60/1ee HU3KUI YPOBEHb.

MenuuyHcKas peabuinTanysi MOXeT TPOBOAUTh-
csy leTeil ¢ anuiieTnicueli He TOMbKO MOoc/ae Pa3BUTUS
KJIMHUYECKOI peMUCCUM 110 MpUIaikaM, HO U IIPU UX

HaJIMYUM, TIPU YCIIOBUY PEIKON UM CpeIHeli YaCTOThI
TapOKCM3MOB.

Vicrionb3oBaHe MepONPUSTIIL MEAVIIMHCKOI pea-
OMIUTAIUY He TIPUBOIUT K YXYAIIEHUIO KIVMHUYECKO-
rO TeUEeHMs] SMWIENICUM B BUIE YUallleHNs TIPUCTYIIOB
M He TIOBBIIIAeT BCTPEUAeMOCThb SMMIENTU(OPMHOM
aKTMBHOCTY Ha 3JIeKTposHIedarorpaMme.
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®OPMUPOBAHUE NO3ULMOHHOIN OBPATHOI CBA3U
B CUCTEME BMOSJIEKTPUHECKOIo UK MMOTOHMHYECKOIO METO0B
YMPABJIEHUA UCKYCCTBEHHOWU KUCTbIO NMPOTE3A PYKU

Bypos I.H.!, Bonbmakos B.A. !, Benssuuu O.J1. 1) [ipo6axa A.C. !

T ®edepanvHolii HayuHbLli yeHmp peaburumayuu uHeanudos um. I.A. Anvbpexma,
ya. Becmyxcesckas, dom 50, Cankm-Ilemep6ype, 195067, Poccuiickas @edepayus

Pesiome

BBepeHue. lleneHamnpaBieHHble TPOIECCh, BBIMONHSIEMbIE UYeIOBEKOM [JiSI YIOBIETBOPEHMUS Pa3IUUHbIX
MOTPEe6GHOCTE, IPECTABSIOT CO60i OPraHM30BAHHYIO U YIOPSIIOUEHHYIO COBOKYITHOCTD JeCTBUIT — Omeparuii,
KOTOpbIe JeJsITCSl Ha ABa OCHOBHBIX BUZA: paboune omepauyy 1 onepauun yrnpasiaeHus. OcO6eHHO 3TO OTHOCUTCS
K YCTpOICTBaM, BBIMOJHSIOUMM HETUIIOBbIe BUTATe/lbHbIEe aKkThl. Pa3paboTKa cyucTeM YIIpaBlIeHUs! OBUKeHUEeM
MasbleB MCKYCCTBEHHOM KUCTM [JIS1 MPOTEe3MPOBAHMSI MHBAIUAOB C aMITyTalMOHHbIMU TedeKkTaMu IpenIiieybst
" TUTeYa SIBJISIeTCST aKTyaabHOM 3a1aueit.

Ilenbro HacTosieil paboTsl stBisieTcsl GOPMUPOBaHME MO3ULIMOHHON 06PAaTHON CBSI3M B CHCTEMaX OMO3JIeK-
TPUYECKOTO M MMOTOHMYECKOTO YIpaBIeHUs! OBMKeHMEM MajblieB MCKYCCTBEHHO! KMUCTU IIPU MPOTE3UPOBAHUNU
MHBJIMIOB C aMIIyTalMOHHBIMU fedeKTaMu MpeAriedbs 1 Iieya.

Marepuasnbl 1 MeTOAbL. [IJ1s1 TOCTMKEeHMS YKa3aHHO 11e/iM UCCIe0OBaHbl U pa3paboTaHbl HEKOTOPbIe METO/IbI
OUYBCTBJIEHUSI IOABMKHOCTY CETMEHTOB PYK C aMIyTal[MOHHBIMU JedekTaMu MpeLIieubs U Iieya Ipy MUOTOHU-
YeCckOM WIM 6MO3/IeKTPUUECKOM YIIPaBIeHUN; UCCIeN0BaHbl AMHAMMUYECKMe TaKTUIbHbIe OLIYIIeHUs] KaK MCTOU-
HMK MHDOPMAaIMK O MO3UIMOHHOM TOJIOXKEeHUM Ta/IblieB MCKYCCTBEHHOM KUCTU. [/l TpOBeeHNMs YKa3aHHbIX BbIIle
9KCIIePMMEHTOB CKOHCTPYMPOBAH CTAL[MOHAPHBIN MOIY/Ib TO3ULIMOHHOTO OUYBCTBIEHMSI.

PesynbraTel. B mpoliecce nanbHeliero MccaefoBaHMs BBIOJIHEHA IMIpelBapuTeslbHas MpopaboTka HOBO-
r0 YCTPOICTBA MO3MULIMOHHOTO OUYBCTBAEHMSI — aKTMBHOJ MaHKeThl, IpMMeHeHe KOTOPOit mpesycMaTpuBaeTcst
B KayecTBe COCTABHOI YaCTy CUCTeMbI yIIpaBaeH!s] IPOTe30M MpeAIieybsi, CHAOKEHHOTO MCKYCCTBEHHOM KUCThIO
C 3aJAI0IMM JATUYUKOM.

OGcykmenue. [Ipy pacCMOTPEHUM COBPEMEHHbBIX 06Pas3I[OB IPOTE30B KUCTM, & MMEHHO: MPOTE30B KUCTU
bebionic nmu Michelangelo, a Takxke mpore3os npexaruieubs MyoFacil u pyku DinamicArm, oTMeuast UX BBICOKYIO
(YHKUMOHAIBHOCTD, HaJI0 MTPU3HATH, UTO OTCYTCTBYME 06PATHOI CBSI3Y MPU YIIPABIE€HUY MaTbIIAMU UCKYCCTBEHHO
KMCTH 3aTPyLHSIeT MaHUTTYJISIIIMIO C IIpegMeTaMy, TaK KaK OIlepaTop-MHBAINT, He MMeeT MHPOpMaLyy O MOI0KeHU
Ta/IbLIEB KMUCTHU B MPOLIECCE YITPABJIEHNSI, HATIPUMeED, IIPU paboTe 38 KAKUM-HUOGYIb MPETSITCTBUEM.

3axkoueHue. YCTPOJCTBO MO3UIMOHHOTO OYYBCTBJIEHMSI TIO3BOJISIET MHBaAUAY-OMEepaTopy B eCTeCTBEHHOM
peskuMe MOMyYUTh MHYOPMALMIO O MOMOKeHUU MaiblieB KUCTH, O Hauajae M OKOHUAHMM JIBVSKEHUSI U Tpolecce
CaMoOTO IBVKEHMUS.

KiroueBbie (JIOBA: MO3UI[MOHHAsE 00pATHAS CBSI3b, TAKTUIbHbIE OIIYIIEHVSI, CUCTEMA YIIPABIeHMs, UCKYCCTBEH-
Hasl KUCTb, TPOTe3 MpeAIieubs.

Bypos, I.H. ®opmMupoBaHue MO3UIMOHHOV 06paTHOI CBS3M B CUCTeMe 6MO03IeKTPUUECKOTO U MUOTOHUYECKOTO METO-
IIOB YITPaBJIeHMSI MCKYCCTBEHHO KUCTbIO mpoTe3a pyku / I.H. Bypos, B.A. Bonbinakos, O.JI. BensauH, A.C. [Ipo6axa //
dusuueckasi ¥ peabynTaimonHas MmeauiyHa. — 2020.—-T.2.-N24.-C.42-50.D01:10.26211/2658-4522-2020-2-4-42-50.

Burov G.N., Bolshakov V.A., Belyanin O.L., Drobakha A.S. (2020) Formation of Position Feedback in System of
Bioelectric and Myotonic Methods of Artificial Hand Control. Physical and Rehabilitation Medicine; vol. 2, no. 4, pp. 42-50
(In Russian). DOI: 10.26211/2658-4522-2020-2-4-42-50.
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FORMATION OF POSITION FEEDBACK IN SYSTEM OF BIOELECTRIC
AND MYOTONIC METHODS OF ARTIFICIAL HAND CONTROL

Burov G.N. !, Bolshakov V.A. !, Belyanin O.L. !, Drobakha A.S. !

I Albrecht Federal Scientific Centre of Rehabilitation of the Disabled,
50 Bestuzhevskaya Street, 195067, Saint Petersburg, Russian Federation

Abstract

Introduction. Purposeful processes performed by a person to meet various needs are an organized and ordered
set of actions, operations that are divided into two main types: work operations and management operations.
This is especially true for devices that perform atypical motor acts. The development of systems for controlling the
movement of fingers of artificial hands for prosthetics of disabled people with amputational defects of the forearm
and shoulder is an urgent task.

The aim of this work is to form positional feedback in the systems of bioelectric and myotonic control
of the movement of fingers of an artificial hand in the prosthetics of disabled people with amputational defects
of the forearm and shoulder.

Materials and methods. To achieve this aim, some methods of sensing the mobility of arm segments with
amputational defects of the forearm and shoulder under myotonic or bioelectric control were studied and developed.
dynamic tactile sensations were studied as a source of information about the positional position of the fingers of an
artificial hand. A stationary positional sensing module has been designed for the above experiments.

Results. In the course of further research, a preliminary study of a new positional sensing device, the active cuff,
was carried out, the use of which is provided as part of the control system for the prosthetic forearm, equipped with
an artificial brush with a master sensor.

Discussion. When considering modern samples of brush prostheses, namely: bebionic or Michelangelo hand
prostheses, as well as MyoFacil forearm and DinamicArm prostheses, noting their high functionality, it must
be recognized that the lack of feedback when managing the fingers of an artificial brush makes it difficult to
manipulate objects, since the operator, a disabled person, does not have information about the position of the

fingers in the process of control, for example, when working behind an obstacle.
Conclusion. The positional sensing device allows the disabled operator to receive information in the natural
mode about the position of the fingers of the hand, about the beginning and end of the movement, and the process

of movement itself.

Keywords: positional feedback, tactile sensations, control system, artificial hand, forearm prosthesis.

Beeneune / Introduction

LleneHanpaB/ieHHble TIPOLIECCHI, BbIMOTHSIEMbIE
YeJl0BeKOM [IJISI Y[IOBJIETBOPEHMSI Pa3IUYHbIX I10-
TpeOGHOCTEN, MPeICTaB/ISIIOT C000Ji OpraHUM30BaHHYIO
U YIIOPSILOYEHHYI0 COBOKYITHOCTb JEeCTBUI — Olle-
pauuii, KOTOpble HesiTCs Ha JABa OCHOBHBIX BUIA:
paboume omepanuu ¥ ornepauuu yrpasiaenus [1].
Oc06eHHO 3TO OTHOCUTCSI K YCTPOICTBAM, BBITIOIHS-
IOLIMM HETUIIOBbIE IBUTaTeNbHbIE aKThI.

st BBITTOMHEHMST pabouMx Orepanyit UCIOab3y-
IOTCSl pa3jMyHble TeXHUYeCKue CpefcTBa M, B 4acT-
HOCTM, MPOTe3bl BepXHMX KOHeuHocTel. [ns mpa-
BWIBHOTO ¥ KayeCTBEHHOTO BBITIOMHEHMS pPaboumx
orepanyii HeoOXOAMMBI COITPOBOKAAIOIIE WX Iei-
CTBUSI — OIlepalyy yIpaBiieHUsl, TIOCPeSCTBOM KOTO-
pBIX 00ecreunBalOTCsl B HY’KHbIE MOMEHTBI HAYaslo,
TIOPSIIOK CJIENOBAHMS U ITpeKpalieHne pabounx onepa-
1mit. COBOKYITHOCTb YITPaBJISIIOIINX OIeparyii o6pasy-
eT mpotiecc yrpaiaeHMsl. COBOKYITHOCTb TEXHUUECKUX
YCTPOIACTB, BBITTOMHSIIOMIVX IPOIecC GYHKIIMOHMPOBA-
HMSI (MCKYCCTBEHHbIE aKTMBHbIE LIAPHUPBI MPOTE30B
PYK ¥ HOT, MCKYCCTBEHHAs KIUCTb, paboume HacaJKu)
C TOYKM 3peHMs YIIpaBIeHUS SIBISIETCS OOBEKTOM
ympasiennsi. COBOKYITHOCTb CPEJICTB 1 0O BEKTA YITpaB-

JeHus obpasyeT cucTeMmy yrpasieHus. s ocyuiect-
BJIEHNS YTIpaBIeHUsT He0OX0OMMO 3HaAHVE TTPUHITUIIOB
¥ METOIOB yIIPaBJIeHMsI, OOIIMX [IJIST pa3IMUHbIX 00b-
€KTOB U ITPOILIeCCOB.

Vi3BeCTHO, UTO B OCHOBE UCIIOTb3YEMBbIX B TEXHUKE
aJITOPUTMOB YIIpaBJIeHUs JiekaT obIiue (QyHIameH-
TaJabHble MPUHIUIBI YIIPABIEHUS, OIpeaessiolne,
KaK OCYIIECTBIISIETCS] YBSI3KA aJrOPUTMa YIIpaBaeHMsI
C 3aJaHHBIM U (GaKTUIeCKUM (PYHKIMOHMPOBAHMEM
WU C TIPUYMHAMU, BbI3BABIIMMM OTKIIOHEHME.

B poboToTexHMUECKMX YCTPOICTBAX IPOTE30B
BepXHUX KOHEUHOCTel, UCIIOIb3yeTCsl, Kak IIPaBmiIo,
MIPUHIUII PA30MKHYTOTO YIIPaBJIeHus [2].

CyIIHOCTh TPUHUMIIA PA30MKHYTOTO YIIpaBiie-
HUS (6MO27IEKTPUUECKNUI ¥ MUOTOHUYECKUI MEeTOIbI
yIIpaBiaeHus) COCTOUT B TOM, UTO QJITOPUTM YIIPaB-
JIEHUSI CTPOUTCSI TOJIbKO Ha OCHOBE 3aJIaHHOTO ajro-
puTMa QYHKIIMOHMPOBAHMS Y HE KOHTPOJIUPYETCS 10
(bakTHMueckoMy 3HaUEHUIO YIIPABIISIEMOI BETMUNHBI.

[MpuHIMIT OOpPATHOM CBS3U SBISIETCST OOHUM U3
IIMPOKO PaCIPOCTPaHEHHBIX. B COOTBETCTBUM C HUM
BO3/IE/ICTBYE HA PETYIMUPYIOIINIA OpraH 00beKTa B ca-
MOM 001eM ciryyae BbIpabaThiBaeTCs] Kak (QYHKIIMS
OTKJIOHEHUS PEeryaupyeMoii BeIVUMHBbI OT TIPeru-
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CAHHOTO 3HaveHus. [IpyHUIMUII OGPATHOI CBSI3U SIB-
JITeTCSl BeCbMa YHUBEPCAIbHBIM (YHIaMeHTaIbHBIM
MIPUHUMIIOM yIIpaBiieHus], Ae/iCTBYIOIIMM B TEXHUKE,
npupoze u obiecTse. ([lejicTBue Ha BbIXOIe 06beKTa
yIIpaBJjieHMsI TOCTOSTHHO KOHTPOIMPYETCS Ha ero BXO-
ze) [5].

[Ipy pa3oMKHYTOM yIpaB/ieHUM OMepaTop-UHBaA-
JIUJT, Take CHAOKEHHBI COBPEMEHHBIMU KOHCTPYK-
IMSIMM TIPOTE30B PYK, He ToayJyaeT MHopMaImio o
TOJIOYKEHUU TTaJIbIIEB KUCTU B IIpoOllecce yIpaBaeHus.
[MonyueHne Takoii MHGOPMALUM JaET BO3MOXHOCTD
3HAUUTETbHO COKPATUTh BPeMs BBIMOTHEHMUS pabo-
YMX Omepanyii pu LeleHanpaBleHHbIX TeiCTBUSX.

Iens / Aim

Llesnpio Hacrosieii paboTsl siBisIeTCS GOpMUPO-
BaHMe TO3ULMOHHOJ 00paTHOV CBSI3U B CHUCTEMAaX
6MO3JIEKTPUUECKOTO ¥ MUOTOHMYECKOTO YIIPaBIEHUS
IBVKEHMEM IaJIbLIeB ICKYCCTBEHHOV KUCTY IIPU ITPO-
Te3UPOBAHMM WMHBAIMAOB C aMITyTAllMOHHBIMM JIe-
(bexTamMu mpenrIedbs U mieva.

Marepuajbl M METOIbI /
Materials and methods

Insi uccnefoBaHUsS BO3MOYXKHOCTU MCIIOJb30Ba-
HMS MOJBMKHBIX TAKTUIBHBIX KOHTAKTOB B KaueCTBe
MHCTPYMEHTA ITO3UIIMOHHOM 0O6paTHOi CBSI3U MPU
OCyIIecTBAeHUM (QYHKIMM CXBaTa MCKYCCTBEHHO
KUCTY ObLI paspaboTaH 1 M3TOTOBJIEH MOMIYIIb ITO3M-
LIMOHHOTO OYYBCTBJIeHUS (MpencTaBieH Ha puc. 1).
Mopynb CHaOXEH IBYMS IMepeMelaroMMUCS KOH-
TAKTHBIMM 3JIeMeHTaMM (CTUMyJaMM), KOTOpbIe
OCYILIECTBJ/ISIIOT TaKTUJIbHOE BO3[ENCTBME Ha KOXKY
ucnbiTyeMoro. KOHCTpyKLVs MOAY/S TO3BOJMJIA TTPO-
BOOUTH UCC/IeJOBaHME TAKKe C OJHUM KOHTAKTHBIM
371IeMeHTOM [3].

WccnepoBanusi, IpOBEeOEHHBIE IO CO3MAHUIO CUC-
TeMbl YIIPaBJIeHUST OMO3MEKTPUUECKUM IIPOTE30M
C MOAy/IeM YCTpOliCcTBa MO3ULMOHHOIO OYYBCTBJIE-

HMUSI, TIO3BOJIMIM YCTAHOBUTD, UTO MH(OPMAIIMOHHO
TaKTWJIbHOE CTUMY/IMPOBAHME B CTATUKE OTOOpaskaeT
HOMMHAJIbHYIO MO3ULIMIO KMUCTEBOTO CXBaTa, a B IMHA-
MMKe — HampaBJ/ieHMe OBMKEeHUSI U HOMUHAIbHO ero
CKOpPOCTh. [leKoaypoBaHMe MOJTYUYEHHBIX OIIYIIEHUIA
TpebyeT 00yJYeHMsI U IIOCTOSTHHOT'O MOIKPEIIEHNS T10-
ayyaemMoii MHGOpMaUUM MU3-3a yracaHusl VMCXOTHOV
yCTaHOBKM. Takke yCTAaHOBJIEHO, UTO CHOPMUPOBAH-
HbIi MCKYCCTBEHHBIN HEIPSIMONM IMYyTh OLIEHKU I0-
3UIMOHHBIX XapakKTePUCTUK CXBATa MO TaKTUIbHBIM
OUIYLIEHUSM YSI3BUM JJIsI BHEIIHUX UM BHYTPEHHUX
ToMeXx I10 BOCIIPUSITUIO U 110 yIIpaBieHuto. B ripoliec-
ce paboThI TaKKe MCC/Ie0BAIOCh BINUSIHUE 3PUTENb-
HBIX pasgpakuTesneil Ha BOCHPUSTUE TAKTUIbHBIX
CTMMYJIOB KOXM IlJleya, MCC/IeSOBAaHO COBMECTHOe
B/IMSIHME 3BYKOBBIX U 3PUTENIbHBIX pa3ApaxkuTeseit
Ha BOCHPHUSITHE TAKTUIbHBIX CTUMYJIOB KOXM Iljleva.
YcraHOB/IeHa BO3MOYKHOCTb MCIIOJIb30BaHUS TakK-
TUJIbHO YyBCTBUTENbHOCTU KOXKHBIX IIOKPOBOB IlJIe-
ya Mpu yIpaBaeHn 6MOHUYECKMUM ITPOTe30M IIpeJ-
Tieubs [4].

VicciemoBaHusl BBISIBWINM PSifi HELOCTAaTKOB M3TO-
TOBJIEHHOTO YCTPOJMCTBA — MOZIY/SI MO3ULMOHHOTO
OuyBCTBJIeHM. [Ipexxae Bcero To, YTO JaHHbIN MOIYI/Ib
npefHa3HaueH [OJis1 CTAllMOHAPHOTO WMCC/IeOBaHUS
M He MOXeT ObITb NMPUMEHEH B CHUCTeMe yIpaBie-
HMSI TPOTE30M MPEATIeYbsl C BHEIIHMM MCTOUHMUKOM
sHepruu. Kpome Toro, nuamnasoH rnepemeunaoumuxcs
37IeMEHTOB, OCYIIECTBSIOIIMNX TaKTUIIbHOE IeliCTBIe
(ot 10 mo 40 MmM) OKasajCcs HE COBCEM AOCTAaTOYHBIM
LIS YyTBEPXKIEHMUSI, YTO TaKTUJIbHbIE OLIYLIEHUS UC-
MBITYEMBIX TIPY 3TOM COOTBETCTBYIOT AMana3oHy Iie-
peMeleHus NajiblieB KUCTU. bonee ycneurHo mpouuim
MCC/IelOBaHMS € TiepeMellleHMeM OHOTO KOHTaKTHO-
ro sneMeHTa. Ho Bcé ke HeOOXOAMMO OTMETUTh, UTO
Mof00HbIe YCTPOVICTBA [JI MCC/IeNOBAHMSI XapaKTe-
PUCTUK OMHAMUYECKUX TAaKTWIbHBIX OLIYLIeHUI pa-
Hee HUTHE He Pa3pabaThIBAIMCh M HE U3TOTABIMBA-
JIACH [3].

Taioke TIpU TTPOEKTUPOBAHNUY ObIM OTPAHMUEHbI
BO3MOKHOCTM BbIOOpA 3JIEMEHTHOJi 6a3bl YCTPOIICTBA
M He TIpeaycMaTpMBalIOCh MCIOAb30BaHME €ro Kak
COCTaBHO} YaCTM B CUCTeMe YIIpaBlIeHUS] TPOTE30M
TpeaIieybs.

Puc. 1. CrauyoHapHbI MOAYIb MO3ULMIOHHOTO
OUYBCTBJIEHUS, UMUTUPYIOIINI CUCTEMY TaKTUIbHOTO
yIpaBJyieHust po60TU3MPOBAHHOI KUCTBIO MMPOTE3a
BepxHel KOHeYHOCTU

Figure 1. Stationary positional sensing module that
simulates the tactile control system of a robotic upper
limb prosthetic hand
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Wcxonst U3 pesynbTaTOB MPOBEOEHHBIX MCCIIEN0-
BaHMII M KPUTUKM KOHCTPYKIUM M3TOTOBJIEHHOIO
MOJy/IsI, OblIa IPOBeNeHa IMpeaBapuUTeIbHAs IIPO-
paboTKa HOBOIO YCTPOICTBA MO3UIIMOHHOIO OUYBCT-
BJIEHMSI, KOTOpas IIpeaycMaTpuBaia IIpuMeHeHe MO-
IyJIsl B CCTeMe YIIpaBJIeHUs TIPOTe30M ITpeAIlieubs,
CHAOKEHHOrO VMCKYCCTBEHHOM KMUCThIO C 3aJaI0IIUM
JTATYMKOM.

B KauecTBe KOMIUIEKTYIOIIVX 5JIEMEHTOB ObIIV BbI-
O6paHbl MaJorabapuTHbBIE y3JIbl U AETaJl, YTO MOBBI-
CUJI0 MOGWMJIBHOCTh YCTPOICTBA, TTO3BOJIMIO CHOEIATh
BO3MOSKHOJ €ro yCTaHOBKY Ha ITpOTe3e IpenIieubs,
CHAOKEHHOIO VMCKYCCTBEHHOM KUCThIO C 3aJal0IIUM
JATYMKOM B MeXaHM3Me IajableB KUCTH.

Iy mocTyvskeHusl GObIero ymobcTBa MHBalIMIa-
oriepaTopa IpM HaJeBaHUM IIPOTe3a U BHITOTHEHUU
LieJIeHaTpaBJeHHbIX JEeVCTBUII II0 CaMOOOCTYKMBa-
HMIO, a TaKoKe [IJIST TIOBBINIEHNST TOYHOCTY YIIPaBJISIIO-
IMX OECTBUI 3a CYET YBEIMUYEHMS XOHa CTUMYJIOB U
6oee 3¢hdEKTUBHOTO OIIYIIEHMS UX MOIBMKHOCTH,
MpeayiokeHa ITorepeyHasi KOHCTPYKLMS TO3UIIMOH-
HOTO MOAYJ/S B BUAE PEeryimpyemMoil MaHXeTbl. B maH-
HOM CJTydae GbUIM PacCMOTPEHBI, IO KpaiiHeil Mepe,
IIBa KOHCTPYKTMBHBIX BapMaHTa YCTPONCTBA: C pas-
MeIlleH/eM MPUBOJHOrO 6JI0Ka HEIOCPeICTBEHHO Ha

Puc. 2. Pa3MmelieHne NpuBOIHOTO 610Ka
HEeIMoCpPeICTBeHHO Ha MaHXeTe:

1 — MaHkeTa MOIY/ISI TO3UIIMOHHOTO OUYBCTBJIEHNS C
TIPUBOIHBIM GIOKOM;

2 — MPUBOIHOI GJIOK;

3 — 2JIeKTPOHHbI 610K YIIpaBIeHNS Y TATaHNS;

4 — 3MeKTPOAbI 6M0IEKTPUIECKON CUCTEMBI
yIIpaBIeHNUs

Figure 2. Placing the drive unit directly on the cuff with
the control unit:

1 — cuff of the positional sensing module with a drive
unit;

2 — drive unit;

3 — electronic control and power unit;

4 — electrodes of a bioelectric control system

MaHxkeTe (pUcC. 2) U C BBIHOCOM Ha MPUEMHYIO TMJIb3Y
MpeArvieyubsi, MpeaCcTaBAeHHbI HAa pUCYHKe 3. BTOpoii
BapMaHT YIPOIIAeT KOHCTPYKLUMIO MaHXeTbl, Pasrpy-
>Kasl e€ OT IMIPUBOLHOTO MeXaHM3Ma. BoIHOC ITpUBOIHO-
ro 6;10Ka 3a IpeIesibl MaHKEThI MOKET ObITh OOecIieueH
pasMellleHMeM BeTBeji Iepearolieli CUCTeMbl B THUO-
KX YIPYTUX 000MIOUKax, HAIpyMep, BbITIOTHEHHBIX
B BUJIe IIPY’KVH, HABUTBIX BUTOK K BUTKY U hyTepOBaH-
HbIX aHTU(PPUKIMOHHBIM MAaTepuaaoM, B YaCTHOCTH,
B BIJIe TOHKOCTEHHO (PTOPOIIACTOBOI TPYOKM.

B mporecce mpoekTupoBaHMsS OBLT PacCMOTPEH
BapMaHT YCTPOMCTBA C TPOCOBOI CUCTEMOJ Iepena-
Yy OBMKEHMST CTUMYJIOB. CTPYKTypHas cxema yIpaB-
JIeHUS TIO3UILIMOHHOM CUCTeMOJ aKTUMBHOI MaHKeTbhl
C TPOCOBOJI MIPUBOAHOJ Iepenaydeil mpeacraBaeHa Ha
puUCyHKe 4.

ChopMupoBaHHbII MOAY/Ib YIPaBIE€HUS, MMeEEeT
B CBOEM COCTaBe BCe 3JIEMEeHThI YIIPABJISIIOIIEN CUCTe-
Mbl. [laTuMK yIia IMOoBOpPOTa IMaiblieB MCKYCCTBEHHO
KVMCTU BbIJIeJIEH B CAMOCTOSITE/IbHBIN 3/IEMEHT, a 3/eK-
TPOHHBIN GJIOK YIIpaBAE€HMSI COMEPSKUT MMITY/IbCHbIE
npeo6pa3oBaTe BXOJHOIO CUTHAja M CUTHaja 00-
paTHOM CBSI3Y, CYMMAaTOp M IIMPOTHO-UMMIY/IbCHBIN
YCUIUTENb MOIIHOCTU. [Ipy 3TOM IIpUBOAHON y3en
COIEPKUT JAaTUMK 0OpaTHOI CBSI3M.

Puc. 3. Pa3MellieHne MpUBOIHOTO 610Ka 3a Mpeeiammu
MaHKeThI:

1 — MaHKkeTa MOIYJISI TO3UIIMOHHOTO OUyBCTB/IEHNS;

2 — MPUBOJIHOI OJIOK;

3 — TpocoBasi CCTeMa B I’MOKMX 000JIOUKaX;

4 — 37eKTPOHHBIN OJIOK YIIPaBIeHMS M TTUTAHNUS ;

5 — 371eKTPOAbI 6MO3TEKTPUUECKON CUCTEMBI
yIIpaBJIeHMs

Figure 3. Placement of the drive unit outside the cuff:
1 — cuff module positional sensation;

2 — drive unit;

3 — cable system in flexible shells;

4 — electronic control and power unit;

5 — electrodes of a bioelectric control system
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Puc. 4. CtpykTypHas cxema yIrpaBaeHUs TO3UIMOHHOM CUCTEeMO aKTMBHOM MaHXXeThI C TPOCOBOVI IPUBOAHON

nepemayveii:

Y — naT4uK yriaa moBopoTa naabiies; UIT1, UT12 — umIynbcHbIe peo6pasoBartenn; C — cymMMaTop;
[IINY — MUPOTHO-UMITY/IbCHBIN YCUITUTEND; [Ip — 3/IeKTpOMeXaHUuecKuii IpuBo,; loc — JaTYMK 0OpaTHOI CBS3M;

WM — UCITOJIHUTEIbHBIN MeXaHMU3M

Figure 4. Block diagram of the control of the positioning system of the active cuff with cable drive transmission:
AS — finger angle sensor; PC1, PC2 — pulse converters; A — adder; PWA — pulse-width amplifier;
ED — electromechanical drive; FBS — feedback sensor; A — actuator

BapuaHT ¢ TipuMeHeHMeM MaHXeTbl AOCTaTOUHO
TpUBJeKaTeeH, MOCKOAbKY TO03BOJISIET PEllUTh OC-
HOBHbIE 1Ie/ieBble 3a/auy, HallpuMep, 3HaUUTeIbHOe
yBenuueHye Auana3oHa rnepemMelneHusi CTUMYJIOB ([0
70 MM Kaxkzpliii). OmHaKO TpOCOBas Iepemava aeia-
eT YCTPOICTBO CJIOKHBIM KOHCTPYKTMBHO, B YaCTHO-
CTH, TpebyeT paspaboTKM CIIEHMaJbHOTO HATSIKHOIO
YCTPOJICTBA, 06eCIIeunBaloniero KpoMe QyHKIUM Ha-
TSDKEHMSI TPoca (PYHKIVIO KOMITEHCAIMM YKOPOUEHMS
U YOJIMHEHUS BeTBelt Tpoca Mpu M3MeHeHUM Juame-
Tpa MaHXeThI.

IlanpHeIe KOHCTPYKTUMBHBIE MPOPabOTKY BbI-
SIBWJIM, UTO 3a/1a4a MOKET OBITh pellieHa 3HaUUTEeIbHO
Mpolle IpM MHOIM CUCTeMe Tiepefauu OBVKeHUS Ha
nepeMelnaniyecs snemMeHTbl. [IpencraBisieT MHTe-
pec repegaua ABMKeHMUS ITOCPEICTBOM I'MOKOTO Basa.
B maHHOM (/yuyae rpepjaraeTcsi XOOOBOI BUHT BbI-
TTOJTHUTH TMOKMM, COCTABHBIM M3 ABYX UaCTE, MPUUEM
KaXXIIyI0 €er0 4acTh MOXKHO MPEeJCTaBUTh B BUJe HaBU-
TBIX BUTOK K BUTKY )KECTKUX MPYKMH MaJIOTo AaMmeTpa
MpaBOTo ¥ JIeBOTO HAIIpaB/ieHMsI C TIpeJBapuUTeTbHbIM
HaTskeHMeM BUTKOB. CpeHIOI0 4YacTb COCTaBHOTO
XOIOBOTO BMHTA HEOOXOOMMO COeIVHUTD IAapHUPHO
C OTIOPHBIM KOPITYCOM, KOTOPBIi AO/KEH ObITh HEITOf -
BIKHO 3aKperi€éH Ha MaHkeTe. KOHIIbI TAKOT0 COCTaB-
HOTO BMHTA AOJDKHBI OBITh 3aKperuvieHbl MIapHUPHO
B KOHIIEBBIX OTI0PaX, Takke HeMOABIKHO 3aKperiéH-
HbIX Ha MaHXeTe, HO C BO3MOKHOCTbIO MTPOJ0JIbHOTO
repeMellleHMsl Bpaljawoolleicss 4acTu IapHuUpa Ojist
KOMITeHCalMM M3MeHeHUs IJMHBI TIpU U3MeHEeHUU
IvamMeTpa MaHXeTbl. KOHCTPYKTMBHO XOIOBbIE Traii-
KM TlepeMellalolnxcs 3JeMeHTOB AO/MKHbI MMEThb
pe3b0y, COOTBETCTBYIONIYIO pa3Mepy ¥ HaIlpaB/IeHNIO
HaBMBKM MPYKMH I'MOKOT0 Bajia. 'MOKuii Baa JO/IKEH
OBITb BBITIOJTHEH B pasMep CTAaHAAPTHON MeTpude-
CKOJi pe3bObl.

C TOYKM 3peHMsI CI0KHOCTU KOHCTPYKTMBHOTO
VICTIOJTHEHVSI IPUBOAHOM Y4aCTU YCTPONMCTBA CUCTEMA
¢ TMOKMMM BaJlaMI He TpeOGyeT M3rOTOBJIEHMS CIIelN-
aJbHONM Tepemauy OJiS BpalieHusl Bemyllero 6ioka
TPOCOBOI CUCTEMBI.

B yacTy 0co6eHHOCTEl TTOCTPOEHUS U CTPYKTYPBI
2JIEKTPOHHOTO GJIOKA YIIPaBAEHMS U CUCTEMBI YIIPaB-
nenus (CY) B menom, CY CTPYKTYpHO aHaJIOTMYHA
TPOCOBOMY BapMaHTY, HO BO3MOXHbI€ TOTOTHEHUS U
M3MEeHEHMS 3aBUCIT OT 0COOEHHOCTEN KOHCTPYKLINM
HOBOTO YCTPOJCTBA.

Ha pwucynke 5 mpexacraB/iieHa KMHEMAaTHYeCKas
cxema MO/l MO3ULMOHHOTO OYYBCTBJIEHMS TMaJlb-
1leB MCKYCCTBEHHO} KMUCTU C XOAOBbIM BMHTOM Ha
OCHOBeE I'MOKOTo Bajia (BMHTA).

VYCTpPOIICTBO MO3UIMOHHOTO OYYBCTBJIEHMS IIOA-
BVDKHOCTY TIAJIblIeB MCKYCCTBEHHON KUCTU COLEPSKUT
YIIPYTYI0 TOHKOCTEHHYI0 MaHXeTy 1 C MpOAOIbHBIMMU
rasamu, B KOTOpbIe BCTaBJI€HbI C BO3MOXXHOCTBIO MTPO-
IOJNbHOTO TiepeMellleH!sI KOHTaKTHble 3JIeMeHThl 2,
KMHEeMaTHUUYeCKy, TOCPeICTBOM XOIOBbIX TaeK, coe-
OVHEHHBIE C MIAPHMPHO 3aKperUIEHHbIM Ha MaHXeTe
XOIOBBIM BUHTOM 3, OAMH KOHel] KOTOPOTo MMeeT Ipa-
BYIO, @ BTOPOJi JIEBYIO pe3b0y. KOHTaKTHbIE 371IEMEHTbI
(CTMIMYJTBI) BHITIO/THEHBI TTOATIPY>KMHEHHBIMU, & XOIOBOI
BMHT BBITIOJIHEH TMOKMM, COCTAaBHBIM M3 ABYX YaCTeid,
MPUYEM KaXk[asl ero YacCTh BBITIOJTHEHA B BUJE HaBU-
TBIX BUTOK K BUTKY KECTKUX MPYKMH MaJIOTO AyaMeTpa
MPaBoOro ¥ JIeBOTO HampaB/ieHMs C MpeIBapuUTeIbHbIM
HaTsbKeHreM BUTKOB. CpefHsIsl 4acTh XOJOBOTO BUHTA
coeJiMHeHa IAPHUPHO C OTIOPHBIM KOPITYCOM, HEIOZ -
BIDKHO 3aKpeIUIEHHBIM Ha MAamHXeTe, a KOHI[bI I'MOKO-
rO Bajia 3aKperieHbl MIapHMPHO B KOHIIEBBIX OMOpax,
Takoke HENOJBIWKHO 3aKpeIUIEHHbIX Ha MaHXerTe,
TP 3TOM XOJOBble TaiikiM KOHTAKTHbBIX 37€MEHTOB
BBITIOJIHEHBI C Pe3b00Ji COOTBETCTBYIOLIEN pasMepy
¥ HAITpaBJIEHNIO HABUBKM IIPYsKMH TMOKOTO Basia.
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Puc. 5. KuHemaTuyeckas cxema IpejjiaraeMoro
MO/IY/IsI IO3UIIMOHHOTO OUYBCTBJIEHNS T1ATbIIEB
MCKYCCTBEHHO KUCTY C XOJOBBIM BUHTOM

Ha OCHOBe r'MOKOro BaJia (BUHTA)

Figure 5. Kinematic diagram of the proposed module
positional sensing fingers of an artificial brush with a
lead screw on the basis of a flexible shaft (screw)

C BHelIHelt CTOPOHBI YCTPONCTBA HAa OMOPHOM
KOpITyCe 3aKperuvi€éH YIpyruii orpaHUUNTeNbHBIN 3a-
HIATHBIN KOXYX, MMeIoImuii GopMy MaHXeTbl U BbI-
TTOTHSIOMM QYHKIMIO HAIIpaBJISIIOIIeli KOHTAKTHBIX
aneMeHTOB. Kpasi koxkyxa coefquHeHbI C KOHI[eBbIMU
OmnopamMy C BO3MOXXHOCTbIO KOMIIEHCALIMM M3MEHS-
IOIIMXCS pa3sMepoB IIPY M3MeHeHUM OyaMeTpa MaH-
SKeThI, @ Ha KOHIIAaX MaHXXeThl 3aKperjieHa 3aCTExXKa,
HampuMep, TUIIA «BEJIKPO».

[TpuBOAHOVi y3en 4 yCTPOiCTBa BbIHECEH 3a IIpefe-
JIbl MAHXXeThl M 3aKpeIlJIEH Ha I'Mjb3e Mpelllieubs,
MPUYEM OH COLEpPKUT OMOPHYIO TIOMIAIKY, HA KOTO-
poOi1 3aKkperuieHa KOHLEeBasl Omopa, ¢ KOTOPOi 1iap-
HUPHO COEIVHEH BBIXOLHOW BaJl MOTOP-PemyKTopa,
HemnoABMKHO 3aKPerI€HHOTO Ha OIIOPHOJ IJIoIIaaKe.
BbixomHOV Banm MOTOp-penyKTOpa KMHEeMaTUUuecKH,
MOCPeICTBOM 3yOuaToii IOHIMKAIOIIeil Tmepemaun,
COeNMHEH C OChbI0 JATuMKa IepemeleHMs] KOHTAKT-
HBIX 5JIEMEHTOB, BbITIOJITHEHHOTO B BI/le TIOBOPOTHOTO
MOTeHILIMOMETpa, IIPM 3TOM BBIXOZHON Baj MpUBOIA
COeMMHEH I'MOKMM BaJIOM C XOZOBBIM BUHTOM YCTPOii-
CTBa ¥ CBOGOIHO pa3MelléH B TMOKOi HATIpaBJISIONIei,
KOTOpasi ¢ OJHOV CTOPOHBI HEIOABIKHO COefMHeHa
C KOHIIEBOM OMNOpOil MaHXeTbl, a C Opyrom —
C KOHLI€BO1 OIIOPOI1 IIPUBOSHOTO y3JIa.

I'MbKast HaIpaBJISIONIAs MOKET OBbITH BBIIIOJHEHA
TaK ke, KaK ¥ TMOKMIT Bajl, B BUIE KECTKOI HATIPSKEH-
HOJ IIPY>KMHBI, HABUTOH BUTOK K BUTKY, HO OGOJbIIIETO
IuameTrpa 1 GyTepoBaHHON C 1eTbI0 CHYDKEHMS T10-
Tepb Ha TpeHMe QTOPOIIACTOBO TPYOKOIA.

[TepemeneHne KOHTAKTHbBIX 37IEMEHTOB MPOUCXO-
IUT CUHXPOHHO C IBV>KEHMEM MaJiblleB UCKYCCTBEH-
HOJ KucTu. UHBanupa-omnepaTop OmyIaeT UX BCTpeu-
HOe I pa3HOHAaIMpaBlIeHHOe IBYDKeHMe, 6arogapst
yeMy B CUCTeMe yMIpaBjieHUs peanu3yeTcsl MO3ULIM-
OHHast 06paTHas CBSI3b.

YCTPOJCTBO MO3UILIMOHHOTO OYYBCTBJIEHUS TTI03BO-
JISeT MHBAJIUIY-OMepaTopy B €CTeCTBEHHOM Ppexku-
Me TOMYYNTh MHGOOPMALMIO O TOJOKEHUM ITaJIblieB
KUCTH, O Hauase OBVOKeHMs, OKOHUaHUY ABVDKEHUS U
Tpoliecce CaMoro JBUKeHMs, B TOM 4lciie, HallpuMmep,
TIpU AeiCTBUM 3a TIPEnsITCTBUEM.

OCHOBHOII 3a7aueil pyu pa3paboTKe MOMY/S I10-
3ULMOHHOTO OUYBCTBJIEHUSI IBVDKEHUS TMajblieB
C MaHXeTOl Ha IUieye MCKYCCTBEHHOW KUCTU SIBJISI-
eTCcsl AOCTVKeHMe yOooO6CTBAa WMHBAIMAA-OIIepaTopa
TIpY BBITIOJIHEHUU 1ieJieHapaBAeHHbIX JeiiCTBUI 110
CaMOOOCITYKMBAHMUIO.

PesynbTaTsl / Results

B mpoirecce pa6oTbI ObLIM pACCMOTPEHBI TPY Bapy-
aHTa yCTPOMCTB MPUHLUIIMATBHO Pa3HOTO KOHCTPYK-
TUBHOTO UCIIOJTHEHUS.

B ycTpoiicTBe 110 mepBOMY BapMaHTY, C ITPOAOJIb-
HBbIM JIBMKEHMEM CTUMYJIOB, pabounii Xom CTUMYJIOB
OTpaHMYeH BeJIMUYMHON X0[a MOABUXHOTO 3BeHa I0-
TeHLMOMeTpa MOCTynaTeabHOro Tuia. Kpome TOTO,
YCTPOWCTBO C MPOAOJbHBIM [BUKEHMEM CTUMYJIOB
TpebyeT TakKe ITPOJOJBLHOTO DPAa3MEIIeHUs] MOTYJIS
Ha MPUEMHOI TWib3€ WIM Ha 3BeHe Ijieva. JJaHHOe
06CTOSITENIBCTBO KOHCTPYKTMBHO OTPaHMUYMBAET pa-
60uMii XOf, CTUMMYJIOB, KOTOPbI/i paBeH, [0 KpaiiHei
Mepe, pasmMepy pacKpbITUSI MaJibleB KUCTHU TIJTIOC Pa3-
Mep 30Hbl TAKTUJIbHOV HEUyBCTBUTENIbHOCTU TIpU
NpeJieIbHOM CXOXAEHUM CTUMYJIOB.

BapuaHT aKTMBHOI MaHXeTbl C BEpHbEPHBIM TPO-
COBBIM MEXaHM3MOM SIBJISIETCS TEXHUYECKM Oojee
CJIOKHBIM. DTO CBSI3aHO C T€M, YTO B TSITOBOI CUCTe-
Me MeHsIeTCsl HaTsDKeHMe TPOCOB Mpy MepemMelnieHnn
CTUMYJIOB, a, KpOMe TOTO, CCTeMa MMeeT IMOBbIIIeH-
Hble TIOTepPY Ha TPeHMe CKOIbKeHMs IIpU pasmelle-
HUM TPOCOB Ha BBIMTYK/IO0} TOBEPXHOCTU MaHXXeThbI.

MankeTa € TMOKMM XONOBBIM BUHTOM IIPE[I-
CTaBJiIeT MHTepecC IJiS HaTYpHOIO MaKeTUPOBaHMSI,
TOATBEPKIAIONIEr0 MPaKTUUYeCKyl0 BO3MOKHOCTb
peanusaluy mpejajiaraeMoro mpoekra. JJaHHasi KOH-
CTPYKIMSI ObecrieynBaeT COKpalleHue IPOIOIb-
HOTO pasMepa YCTPOICTBA, a Takke IOBbIIIEHNE
TOUYHOCTU YIIPABJISIOMIMX AECTBUI MHBA/IMIA-0Iepa-
TOpa 3a CUET yBeIMUEeHMST pabodero Xoma CTMMYJIOB W,
COOTBETCTBEHHO, Onaromapsti 6osmee 3(DGeKTUBHOMY
OIIYIIEeHNIO ABVMXKEHMSI CTUMYIOB. JlaHHOE YCTpO¥i-
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CTBO MOXET MPUMEHSITbCSI KaK MPU UCI0Ib30BaHUN
C IBYMSI CTUMY/IaMM, TaK U C OGHUM, UTO MTO3BOJISIET
YBEJIMUUTD MOJIe3HbIN pabounii Xo CTUMYIIA.

Takum 06pasom, paccMaTpuBasi TPU BO3MOKHBIX
BapuaHTa HOBOTO YCTPONCTBA, IpenIodyTeHue mpu
OTIpeNie/IEHHBIX KOHKPETHBIX YCIOBUSIX MOXKET ObITh
OT[IaHO IIepBOMY U TpeTbeMy BapuaHTam. Cienyer OT-
METUTh, YTO U TOT, U APYTOii BapUaHThl UMEIOT CBOU
0COOEHHOCTM U AOCTATOUHYIO CJIOKHOCTH B M3TOTOB-
JIEHUM, HACTPOJiKe U peryimpoBKke. B o6oux crydasx
TpebyeTcsl MHOWBUIYaIbHOE U3TOTOBIEHME TaKTUIb-
HOJ KOHTAaKTHOM CUCTEMBI.

BapuaHT MCIIOMHUTENBHOM Y4aCTU aKTUBHOM TakK-
TWIbHO-TIO3UIIMOHHOI MaHXeTbl B BUJIe AeMOHCTPa-
LIMOHHOT'O MaKeTa MMpefCcTaB/leH Ha PUCYHKe 6.

[TpMBOOHOV y3€J MaKeTHOTO MCIOJHEHMS MaH-
SKeThI TIPeICTaBIISIET COO0V COoeAVHEeHEe M3BECTHOTO
MopenbHOro npuBoga SR431 ¢ TIroBbIM ABUTaTeIEM
rmbkoro Basia. IIpy 3TOM BBINIONHSIETCST AOPabOTKa
MOJIeJIbHOTO MPUBOAA B YaCTU 3aMeHbI ero JBUraTesnst

Ha >KECTKMI BXOAHO BaJl C TTOCAEAYIOIIVIM €ro Coeu-
HEHMEM uepes3 3yOuaTylo mepefauy C TSITOBBIM JBU-
ratejgeM rmb6koro Basa. ITo CyliecTBY, BBITIOJHSIETCS
3aMeHa JIBUTaTesIsI MOAeIbHOTO MPUBO/A Ha TSITOBBIN
JIBUTaTeIb TMOKOTO Baja C HOBBIM KOHCTPYKTMBHBIM
9JIEMEHTOM B BUJIE OFHO- MJIM IBYXCTYIIEHUYATON 3y0-
yaroii nmepegaun. Llenpio Takoii JOpabOTKY SIBJISIETCS
MCII0/Ib30BaHMe MITATHOTO TOTEHIMOMEeTPa MOJIe/b-
HOT'O MPMBOJA B KAYeCcTBe JaTuyuKa OOpaTHON CBSI3U
lepsiiel CMCcTeMbl yrpaBiaeHus [6].

CTpyKTypHas cxeMa CUCTeMbI yIIpaBIeHUs UCKYC-
CTBEHHOJ KMCTBIO aKTUMBHOI MaHXXeTO NPy MOMOIIN
BMHTOBO I'MOKOJi epefaul B COCTaBe IIpOTe3a Mpej-
TUIeYUbsl TIpe/icTaB/ieHa Ha PUCYHKe 7.

Oo6cykmenue / Discussion

CoBpeMeHHbIe UCKYCCTBEHHbIE KUCTU B MMPOTe3ax
DPYK, HECOMHEHHO, pacCIIMPSIOT TPaHUIbl BO3MOXK-
HOCTeli MHOTOIIAPHUPHBIX OMO3TEKTPUUECKUX TTPO-
TEe30B Kucreii pyk. OObenyHeHME IepeloOBbIX TeX-
HOJIOTMII M MHHOBALIMOHHOIO JM3aliHa II03BOJISIET
co37aTh ymoOHbIe, TOUHbIE OMO3IEKTPUUECKME ITPO-
te3bl [2, 5]. K Takum mpoTe3aM MOKHO OTHECTU DS,
CpaBHUTENIbHO HEAABHO CO3JaHHBIX MTPOTE30B KUCTU
bebionic, Michelangelo, a Taxske rpore3oB MyoFacil u
DinamicArm.

Puc. 6. dkciepuMeHTaNbHBI MaKeT aKTUBHOI MaHKeThbl
MO3UIMOHHOTO OUYBCTBIEHMS TOJBUKHOCTY TaJIbIeB
MCKYCCTBEHHOI KUCTHU C TIOTIePEYHbIM JIBUKEHNEM
CTUMYJIOB, MCTIONb3YIONIVX BUHTOBOII TMOKMIT Basl B cO0pe

Figure 6. Experimental model of the active cuff

of the positional sense of mobility of the fingers of an
artificial brush with transverse movement of stimuli using
a screw flexible shaft assembly

[TY — nipenBapUTeNbHBIN YCUTUTEIb
(PU — pre-amplifier);

I1 — netekrop (D — detector);

@ — punptp (F — filter);

UIT — MMITY/IbCHBIN MTpeo6pa3oBaTenb

(PC — pulse converter);

31
BY — 6ok ynipasnenus (CU — control unit);

oyl Al L &l | Ui
™~
BY1 | MPI
e nvz_.ﬂz_.cbz-unz/
e e, kP BY2 I3
oc HUIi4

MP — motop-penykrop (GM — gear motor);
31 — 3aparouuit 1aTuuk (SS — set sensor);
IIOC — maTumuK 06paTHOI CBSI3U

(FBS — feedback sensor)

Puc. 7. CTpyKkTypHasl cxema CUCTeMbI yIIpaBIeHMs UCKYCCTBEHHO KUCThI0 aKTMBHOM MaHXXeTO
MIpY ITIOMOIIIY BMHTOBOJ TMOKOJ IIepefaun B COCTaBe IMpoTe3a MPearieubst

Figure 7. Structural diagram of the control system of an artificial brush with an active cuff using a flexible screw

transmission in the prosthesis of the forearm
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Bnaromapss MHOTOQYHKIMOHAQJIBHOCTM  MCKYC-
CTBEHHOI KUCTY, MVHHOBALIOHHBIE TTPOTE3bI 061ama-
10T IMPOKUM AMAMA30HOM OITIUI U MMEIOT 0Cobbie
TeXHUYECKMe XapaKTePUCTUKNA.

VIpaBieHue CXBaTOM MCKYCCTBEHHOW KUCTU
B Ka&)KIOM IMPOTe3e OCYILECTB/SIETCS TPU MOMOUIN
9JIEKTPOAOB, CHMUMAIOMNUX OMO3MEKTPUUECKUIT CUT-
HaJl, TIPOSIBJISIIONINIACS B pe3y/ibTaTe COKpalleHUs
MBIIILL TIPeATieybs [2].

[Ipy 3TOM BO BpeMs MaHUMYJISLUUKU C TIpeaMe-
TaMM MHBaAMUJA-ONepaTop He BCerga MMeeT BO3-
MOKHOCTh MCITO/Ib30BAaTh 3PUTENIbHYI0 O0OpPATHYIO
CBSI3b, OCOOEHHO MpM paboTe 3a IMPEemnsITCTBUEM.
OTcyTcTBME OOPATHOM CBSI3M IIpU  YIIPaBI€HUN
nanabllaMy MCKYCCTBEHHOM KUCTU TakkKe 3aTpyLHsI-
eT MaHMUIYJSILIMIO C MMpeJMeTaMM, TakK Kak orepa-
TOP-MHBAINUA He uMeeT MHPOoPMaIMy O TTOJIOKEeH UM
MajablleB KMCTU B IIPOIecce yIpaBiieHus. B 6obieii
CTeNeHy 3TO OTHOCUTCS K MHBINAAM C OC/abmeH-
HBIM 3peHueM |[3].

3akmouenne / Conclusion

YCTPOJCTBO MO3ULIMIOHHOTO OYYBCTBJIEHUS TTI03BO-
JileT MHBaIUAY-0MepaTopy B eCTeCTBEHHOM peXMMe
MTOTyYUTh MHOOPMALIVIO O TIONOKEHUM IMaNbIeB KU-
CTU, O Hauaje ¥ OKOHUYAHMUM IBVDKEHUS U Ipoliecce
€aMoro JBVKeHMs, B TOM Unciie, Haripumep, mpu Jgei-
CTBUM 32 TIPENSITCTBYEM. [IJI JOCTVsKEHMSI GOJTbIIEro
yIo6CTBa MHBAMUAA-0IIepaTopa Mpy HafeBaHUM IPO-
Te3a M BBINIOJHEHUM Ile/leHalpaBlieHHbIX OeliCTBUii
[0 CaMOOOCTY>KMBAHUIO, & TaKkKe IJISI TTOBBINIEHMS
TOUYHOCTU YIIPABJISIIOIINX IEVICTBUII 32 CYET yBeaude-
HMSI XO[la aKTMBAaTOPOB U 6ojiee 3(hPEKTUBHOTO OIINy-
HIeHNsT UX MOABMKHOCTY ObLIa pa3paboTaHa IIOIe-
peuHasi KOHCTPYKIMS TTO3UILIMOHHOTO MOAYJIS B BUIe
peryiMpyemMoil MaH>XeThl.

[IpakTMueckoe UCIO/b30BaHME aKTMBHOM MaHXe-
ThI TIOKa3aJI0, YTO B JAHHOM KOHCTPYKTMBHOM Bapu-
aHTe YCTPOICTBA 3HAUMTENIbHO Y/IyUlllaeTcsl Ollylle-
HMe TiepeMelieHs CTUMYJIOB — CTOMKOe OllylleHue
rnepeMeleHusi CTMMYJIOB BO BCEM KOHCTPYKTMBHO
YBeJIMUeHHOM JMaria3oHe JBVDKeHNS.

JaHHbBIV BapMaHT MOAY/ISI MO3UIIMOHHOTO OYYBCT-
BJIEHUS TIpeljiaraetcsl AJjisi MPaKTUYeCKOro MCIONb-
30BaHMs B CUCTeMe YIIpaBjeHMs] HaabliaMM MUCKYCC-
TBEHHOJ KUCTU. YCTPOWCTBO IMO3BOJISIET BBIMOIHSTD
IeVICTBUST 3@ TIPEISITCTBMEM 6e3 3PUTeTbHOTO KOH-
TaKTa ¥ MOKeT ObITh PEKOMEH/IOBAHO JIJIST TI0Th30Ba-
HUS JTA00BUISIIMM MHBAIMAAM C aMITyTAllIOHHBIMU
nederTamy BepxHeil KOHEUHOCTH.
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OTAEJIbHbIE ACMEKTbl UMIMJIEMEHTALIMXA BA3OBOIO HABOPA MK®
NMPU PACCTPOUCTBAX AYTUCTUYHECKOI'O CMEKTPA B NMPAKTUKE
PEABUJIUTALUU U ABUTTUTALUU

[lommuu A.B. !, Jlopep B.B. 2, ManbkoBa C.B. !

! @edepanvHbiii HayuHblll YyeHmp peaburumayuu uHeaiudos um. I.A. Anvopexma,
ya. Becmyscesckas, 0. 50, Cankm-ITemep6ype, 195067, Poccuiickas ®@edepayus

2 [1epesili Cankm-Ilemep6ypeckuti zocydapcmeenHblli MeduyuHcKull ynusepcumem umeru akademuxa H.I1. ITasnoea,
ya. JIvsa Toncmoeo, 0. 6-8, Cankm-Ilemep6ype, 197022, Poccuiickas ®@edepayus

Pesome

BBenenme. MexxmyHapomHas Kimaccubukanys GYHKIMOHUPOBAHWS, OTPAaHMYEHNIT KU3HEESTeTbHOCTY U 370-
POBbSI SIBJISIETCSI METOZOJIOTMYECKO OCHOBO 11t peabumutanyy 1 abwimraiyu. [lnpokoe pacrmpocTpaHeHye Tomy-
g 6a30Bble HA60PBHI MexknyHapomHO Kiaccuburamyy GyHKIVMOHMPOBAHMS [JIST OTIPEIeTIEHHbIX HO30JIOTMYECKUX
eIVHMUII, HalIpUMep, TaKUX KaK MHCYJIbT, PACCESTHHBIN CKIepPO3, Merpeccysi, CIIMHAIbHAs TPaBMa, OITyXOJb TOJIOBHO-
r0 MO3ra, YeperHO-M03roBast TpaBMa, 60JIb B CITMHE, TPaBMa CITMHHOTO MO3Ta, ITOTepst cyxa ¥ Ip. bazoBbie HAGOPHI
MeskmyHapomgHO Kinaccubukanyy GyHKIIMOHUPOBAHYS B 06IACTH IETCKO MTaTOTICUXOIOTMM BKITIOYAIOT CMHIPOM JTe-
buMTa BHUMAHUS Y TUITEPAKTUBHOCTH, JETCKUIA 11epe6pabHbIN Mapasnd M pacCTPOICTBO ayTUCTUIECKOTO CITEKTPA.
OHM SBJISIIOTCST OCHOBOJ JIJISI TIPOBEIEHMSI KOMIIEKCHOM OIleHKM pebeHKa, CeMbU U IPYTUMX KOHTEKCTOB Pa3BUTHSI,
a Takke pa3paboTKM MHAMBUIYATbHOTO PeabMINTAIIMOHHOTO MaplIpyTa U OIleHKH ero 3deKTUBHOCTH.

Ilenp paGoTel — aHaAM3 GapbepoB, BOSHUKIIMX MPU MMIUIEMEHTAlMM KOMILJIEKCHOTO 6a3oBoro Habopa
MekmyHapomHoii Kiaccubukaiyyu GyHKIMOHUPOBAHYS IIPU PACCTPOIICTBAX ayTUCTUUECKOTO CIIEKTPa B MPAKTUKE
peadbuInTaMK U AOVUITUTUTALIMN JTIOIEli C OTPAHUYEHUSIMY SKU3HEAesI TeTbHOCTM.

Marepuasibl 1 MeTOgbI. B paboTe mpuHsum yuactue creryanictel ®TBY OHIIPU um. I.A. Amp6pexTa MUHTpyIa
Poccun. MeTomoIOrM4eckoil OCHOBOM MeKAMCIUILIMHAPHON paboThl CIEIMATNCTOB SIBJISIICS KOMIUIEKCHBIN 6a30-
BBl HA60p MeXXayHapogHoi Knaccudukaimy GyHKIMOHUPOBAHMS TIPU PACCTPOICTBAX ayTUCTUIECKOTO CIIEKTPA,
repeBeieHHbIN Ha PYCCKUit sI3bIK. IIpoBefeHa ero anmpobanysi, MpoaHaIM3MPOBAHbI BO3HUKIIINE IIPYU €ro IpUMeHe-
HUM 6apbepsl.

Pe3ynbTaThl M 06CYKAeHME. BbISIBIIEHbI M OMVICAHbI TPEMMYIIECTBA U ITPOBIeMbI TIPY TPUMEHEHUM KOMITIEKC-
Horo 6a3oBoro Ha6opa MexxayHapomHO KiaccuduKkanyy GyHKIVOHUPOBAHMS TIPU PACCTPOIICTBAX Ay TUCTUUECKOTO
crextpa B ®I'BY ®HIIPU um. I A. Anb6pexTa MunTpyma Poccun.

3axkmouenue. [IpyMeHeHMe KOMIUIEKCHOTO 6a30BOro Habopa MeskmyHapomHoi kiaccubukanyy GyHKIMOHM -
POBaHMS MPU PACCTPOICTBAX AYTUCTUUECKOTO CIIEKTPA B PEABUIUTAIMOHHBIX YUPEKAEHUSIX 3HAUUTEIBbHO YIIPO-
aeT peabWINTaMOHHO-9KCIIEPTHYIO MUATHOCTHKY, TOCTAHOBKY IleJieli peabuanTanum, 060CHOBaHMe MOTPe6GHOCTI
B PeabWINTAIIMOHHbBIX MEPOTIPUSITHUSIX, BBIOOP MEPOIIPUSITUI BO3IECTBUS U OIeHKY 3P GEKTUBHOCTY peabuianTa-
1y, B mpoliecce MIieMeHTanyy 6a30Boro Habopa MeXayHapomaHoi Kaaccuduraim GyHKIVMOHUPOBAHMS TIPU
paccTpolicTBax ayTucTudyeckoro crekrpa B ®I'BY OHIIPU um. T.A. Anb6pexta MuHTpyma Poccuu BbIsiBIIeH psifi 6a-
PBEPOB: OTCYTCTBME HOPMATMBHOIO ITPABOBOTO PETYIMPOBAHMS B BOIIPOCAX MpUMeHeHUs MeskayHapomHOM Kiac-
cuburanyy GYHKIMOHUPOBAHUS B PEabMIMTAIMOHHBIX yUpeskaeHusX Poccuiickoit demepalnin; HECOOTBETCTBIE
KaJIPOBOJi CTPYKTYPhI OPTaHM3AIIMIT COBPEMEHHBIM TPEOOBAHMSIM B 06/IaCTY peabyIUTaLIMN, IIPUBOJSIIEE K 3arpy3-
Ke CITeNYaICTOB, He TI03BOJISIONIEN BBITTOTHUTL PAGOTy B COOTBETCTBYIOIIEM 00beMe; TPYAHOCTU B IIPUMEHEHUN
TEXHOJIOTUY MEKIUCIIUIIMHAPHOTO B3aMMOAECTBYUS B YUPEXKIEHMSIX; HEAOCTATOK HEOOXOAMMBIX 3HaHU B 06J1a-
CTV peabuauTaIun, B TOM 4ucie, 3HAaHUST 6MOTICUXOCOIMATbHOM MOAEIM UHBATUIHOCTY U 3[0POBbS; CIOKHOCTU
B Mof60pe METOIMK OlleHKM GYHKIMOHMPOBAHMUS sl 6a30BOro Habopa MeXXayHapomHoii Kinaccubukanmm GyHK-
IIMOHMPOBAHUS TIPU PACCTPONCTBAX AYTUCTUUECKOTO CIIEKTPA, 0COGEHHO B IMO60PEe KOMMUECTBEHHbIX TToKa3aTesneit
OIIEHKM JIJISl KAUECTBEHHBIX XapaKTePUCTUK PACCTPONCTB ayTUCTUUECKOTO CITEKTPA.

KiioueBble «JIOBa: PACCTPOICTBA AyTUCTUYECKOTO CIIEKTPa, ayTusM, 6a3oBble HAGOPHI MeXKIyHAapOIHOI
kinaccuduranyy GyHKIIMOHMPOBAHMS, OTPAHNYEHNI KU3HEIeITeTbHOCTH U 37 0POBbSI.

[MomMuH, A.B. OToenbHbIe acleKThl MMIUIEMeHTaluy 6a3oBoro Habopa MK® mpu paccTpoiicTBax ayTHUCTUUECKOTO
CITeKTpa B IpakTuKe peadbmmrauuu u abunutaiyuu / A.B. IllommuH, B.B. Jlopep, C.B. ManbkoBa // ®usuyeckas u pea-
6unuranonHas meguiHa. — 2020. - T. 2. - N2 4. - C. 51-58. DOI: 10.26211/2658-4522-2020-2-4-51-58.

Shoshmin A.V., Lorer V.V., Malkova S.V. (2020) Certain Aspects of Implementation of the ICF Core Set for Autism
Spectrum Disorder in Practice of Rehabilitation and Habilitation. Physical and Rehabilitation Medicine; vol. 2, no. 4,
pp. 51-58 (In Russian). DOI: 10.26211/2658-4522-2020-2-4-51-58.
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CERTAIN ASPECTS OF IMPLEMENTATION OF THE ICF CORE SET
FOR AUTISM SPECTRUM DISORDER IN PRACTICE OF REHABILITATION
AND HABILITATION

Shoshmin A.V.}, Lorer V.V.1:2, Malkova S.V.!

! Albrecht Federal Scientific Centre of Rehabilitation of the Disabled,
50 Bestuzhevskaya Street, 195067 Saint Petersburg, Russian Federation

2Pavlov First Saint Petersburg State Medical University, 6—-8 L'va Tolstogo Street,
197022 Saint Petersburg, Russian Federation

Abstract

Introduction. The International Classification of Functioning, Disability and Health (ICF) is the methodological
basis for rehabilitation and habilitation. ICF Core Sets are widely used for certain nosological units, such as stroke,
multiple sclerosis, depression, spinal trauma, brain tumor, traumatic brain injury, back pain, spinal cord injury,
hearing loss and other. ICF Core Sets in child psychopathology include attention deficit-hyperactivity disorder,
cerebral palsy and autism spectrum disorder (ASD). They are the basis for a comprehensive assessment of a child,
family and other development contexts, as well as developing an individual rehabilitation route and evaluating its
effectiveness.

The aim of this work is to analyze the barriers that arose during the implementation of the Comprehensive ICF
Core Set for ASD in the practice of rehabilitation and habilitation of people with disabilities.

Materials and methods. The work was attended by specialists of the Albrecht Federal Scientific Centre
of Rehabilitation of the Disabled. The methodological basis of the interdisciplinary work of specialists was the
Comprehensive ICF Core Set for ASD, translated into Russian. Its approbation was carried out, and the barriers that
arose during its application were analyzed.

Results and discussion. The advantages and problems were identified and described when applying the
Comprehensive ICF Core Set for ASD at the Albrecht Federal Scientific Centre of Rehabilitation of the Disabled.

Conclusion. The use of the Comprehensive ICF Core Set for ASD in rehabilitation institutions greatly
simplifies diagnostics in rehabilitation, setting rehabilitation goals, justification the need for rehabilitation
measures, selecting of rehabilitation measures and evaluating the effectiveness of rehabilitation. In the process
of implementing the ICF Core Set for ASD at the Albrecht Federal Scientific Centre of Rehabilitation of the
Disabled, a number of barriers were identified: the absence of any regulatory frameworks in the area of application
of ICF in the rehabilitation institutions of the Russian Federation; non-compliance of the personnel structure
of organizations with modernrequirements in the field of rehabilitation, which leads to the loading of specialists and
does not allow performing work in an appropriate volume; difficulties in applying technology of interdisciplinary
interaction in institutions; lack of necessary knowledge in the field of rehabilitation, including knowledge
of the bio-psycho-social model of disability and health; difficulties in the selection of methods for evaluating
the functioning of the ICF Core Set for ASD, especially in the selection of quantitative assessment indicators for

the qualitative characteristics of ASD.
Keywords: ASD, autism, ICF Core Set.

BBenenne / Introduction

B Hacrosilllee BpeMsl aKTMBHO pa3BMUBAETCS CU-
cTeMa KOMIUIEKCHOM peabuauUTaliuy ¥ aGUIUTaALINU
B Poccuiickoit ®epepauum [1]. B ¢Bsi3u ¢ 3TMM BO3-
HUKaeT HeoOXOAMMOCTD MO60pa pa3HbIX METOMOB U
MOJIXO/IOB K OpraHu3aluMu Mpoliiecca peadyinTaium,
B TOM UMC/Ie afanTaluyuy MeXAYHapOLHOrO OIIbITa.
MexnmyHapogHas kinaccubuxaums (QyHKIMOHUPOBA-
HMS, OTPAaHNYEHUI XXU3HELEeSTeIbHOCTU U 3L0POBbS
(MK®) gBisieTcss MeTOLOIOIMYeCKO! OCHOBOM [JIst
OpraHusanuu Impoiecca peabuaUTaMU U aOUIU-
Tauuy, MPeLoCTaB/isieT CTAaHLAPTHBIN SI3bIK M KOH-
LeNTya/IbHYI0 OCHOBY [JISI ONMCaHUS U U3MePEeHUS
CTeleHM HapylleHUs 300POBbs U OrPaHMYEHMIA JKIU3-
HemesiTennbHOCTU. MK® 6bla omo6peHa BcemMu CTpa-
Hamyu — ujeHamu BO3, Bkiwouas Poccuro, Ha 54-i1
ceccuu BcemupHoit accambrien 31paBOOXpaHeHus 22
mag 2001 r. nasi npuMeHeHMsI B CTpaHaMM — YJjieHa-
mu BO3 B KauecTBe MeX/IyHapPOJHOTO CTaHaapTa AJIsl

OIMCaHUS M M3MepeHMsl CTelleH) HapylleHWUil 370-
poBbst [2]. [Inst cranmapTusanumu onucanust QyHKuu-
OHAJIbHBIX CIIOCOOHOCTE, 30POBbSI ¥ OTPaHUUYEHUI
SKU3HeNesTeIbHOCTY JIeTeil ¢ HapylLIeHUsSMU Pa3BU-
TUS Pa3pabaThIBAIOTCS pa3Hble MHCTPYMEHTBI, OCHO-
BaHHbIe HAa MK®, B TOM unciie, 6a30Bbie HA6Opbl MKD
(BH MK®). Ba3oBbIit HA60p — 3TO KpaTKUil IepeyeHb
kateropuii MK®, KOTOpBIV paccMaTpMBaeTcs Kak
Hauboiee COOTBETCTBYIOMIUI IJisT OMUCAHUST (PYyHK-
LIMIOHMPOBAHMS JIIOZEI C OIIpefie/IeHHbIM COCTOSIHMEM
3[,0POBbSI WM B OIpeleIeHHbIX CUTYalUsIX, B KOTO-
pbIX XMBeT yenosek [3]. BH MK® ymnpoiator paspa-
60TKy MPOTPaMMbl peabuIuTalUK MPU KOHKPETHOM
HO30JI0TMYecKoi dhopme, chenas ee, C OLHOI CTOPO-
HbI, KOMIUIEKCHOJ, C APYroil — MaKCUMaJIbHO MHIV-
BuAyanbHoi. CyllecTBYIOT IIOJIHbIE M KpaTKue Bep-
cuy 6a30BbIX HA60poB MK®. KoMriekCHbI 6a30BbIi
Habop MK® (Comprehensive ICF Core Set) mas
KOHKPETHOTO COCTOSIHUS COIEPXKUT [TOCTaTOYHOe
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KonnuecTBo Kateropuii MK® njis onycaHus TUIINY-
HOTO CITeKTpa IpobiaeM (PyHKIMOHMPOBAHUS JIIONEN
C KOHKpPEeTHBIM COCTOSIHMEM 3J0pPOBbSl UM B OIpe-
IeleHHON XM3HeHHOoN cutyanuu. KomrnekcHbiii BH
MK® noaxomuT [jist MCIIOJIb30BaHMSI IIPU pa3paboTke
MpOrpaMMbl  peabuUIuTalI/abVINTALIMK, TIPOBeIe-
HUST MYJAbTUIUCIUTUIMHAPHBIX U MEXAUCUUIIMHAD-
HbIX o1leHOK. KpaTkuii 6a3oBsiit Ha6op MK® (Brief ICF
Core Set) — 3TO BHIGOP KaTeropuii M3 KOMILJIEKCHOTO
6a3oBoro Habopa MK®. Kpatkre BH MK® mogxonst
[T VICTIONb30BaHMS B KIMHUYECKUX UCCIeI0BAHMSIX,
B CTAaTUCTVKe, B OPTaHM3aLMM 34 paBOOXpaHEeHMSI.

BH MK® ncrionb3yeTcss Kak OCHOBA M CUCTeMa KO-
IVPOBaHMsI, MPeNOCTaBSIONasi BO3MOXHOCTb CIle-
LMaAMCTaM pa3iMyHbIX OUCHUIUIMH MCII0/Ib30BaTh
001Nt SI3BIK IJIS AOKYMEHTUPOBAHUS M3MEHEHMUI
B (QYHKIMOHUPOBAHMUM pebeHKa M0 YHUPULIPOBAH-
HOJ dopmMe: OT MepPBUYHON MEKAVCUUIIMHAPHONM
OIIeHKM Yepe3 TIaHMPOBaHMe HaIlpaBaeHMiT paboThl
¢ pe6EHKOM U ero cemMbeil K olleHKe 3(PheKTUBHOCTHU
BBITIOJTHEHHBIX MEPOTIPUSITUIA.

Iensb / Aim

Llenpio maHHOI PabOTHI SBJSETCS aHAIN3 Oapbe-
POB, BO3HMKIIMX IPU MMIUIEMEHTAIMM KOMILIEKC-
Horo 6asoBoro Habopa MK® mpu paccrpoiicTBax
aytuctuueckoro crekrpa (PAC) B npakTuke peabu-
JUTAIUU Y aOVUTUTUTAIIUY JIIOHEN C OTpaHNYeHUSIMU
SKU3HEHEes TeTbHOCT.

Marepuasnbl ¥ METOIbI /
Materials and methods

B pa6ote mpuHsAM yuyactue crenuanuctel OI'BY
OHIIPU um. I A. Anpbpexta MunTpyna Poccuu: Bpa-
4y, KIVMHUYECKNUe TIICUXOJIOTY, JIOroNebl, COLualb-
Hble nemaroru. MeTomomorMuyeckoy OCHOBOM MeX-
IUCUMUIUVIMHAPHOM paboThl CIEeLVaIUCTOB  SIBJISIICS
komiuiekcHbli BH MK® nipu PAC, nepeBenieHHbIN Ha
pycCKMii S3bIK. [IJIsi ero MUCII0Ib30BaHUS IIPOBENEHO
obyJyeHMe CIEIMaaiCTOB, MOA0OPaHbl COOTBETCTBY-
[olllie MeTOIbl, METOAVIKM, IIKaIbl [JIs OLeHKU Ka-
teropuii. [IpoBenena ampobaius BH MK® nipu PAC,
MPOaHAM3UPOBAHBI BO3HUKAIOIME 6APhEPDI TP €T0
MpUMeHeHUN.

Pe3yibTaThl U 06CYKACHME /
Results and discussion

I'pymrioit 3apyOeskKHbIX KCIIEPTOB B 00aCTy pac-
CTPOJICTB ayTUCTUUYECKOTO crekTpa B 2014 T. 6bLIM
paspaboTtaHbl HeckKoibko Bepcuit BH MK® mipu PAC.

KomrekcHbiit BH MK® nipu PAC BKitouaeT B ce0st
111 xareropuit MK® 13 Bcex COCTaBJSIOMIMX Kjac-
cuuraumm: 1 crpykrypa opranmsma, 20 (QyHKuni
opraHmsMma, 59 KaTeropuii akTMBHOCTU M y4acCTUSI U
31 xaTeropust (akKTOpPOB OKpYsKalomIei cpenpbl (Tabil.).
O6mumit kpatkuii BH MK® npu PAC comepskut 60 Ka-
Teropuii, KpaTkye Habopbl pa3meseHbl 110 BO3pacTam
Y BKJIIOUAIOT B cebst 73 KaTeropmm AJisi JOIIKOJIbHOTO
Bo3pacra (ot 0 mo 5 yet), 81 KaTEropuio sl IIKOJIb-
HOTO Bo3pacTa (0T 6 1o 16 jieT) u 79 Kareropuit s
IOHOIIIeN 1 B3pOCbIX (cTapiie 17 neT).

BH MK® ripu PAC sgBiisieTcst 0CHOBOJ [Ij1s1 CTaHAap-
TU3UPOBAHHOJ OLIEHKM (DYHKIMOHMPOBAHUS JIIONEN
¢ PAC B o6sacti 06pa3oBaHusl, 3 paBOOXPaHEeHMsI, pe-
abWINTAIMM U HAYYHBIX MICCIeIOBaHM [5].

s BeITIONTHEHUS MCcienoBanus Hamu, COTpyz -
HuyawimuM LeHtTpom BO3 cemelicTBa MeXayHa-
ponHbIX Kiaaccupuranuii (MK®), GbLIM ITOTYUEHBI
ot BO3 6asoBbie Habopbel MK® mpu PAC u mero-
nouKa ux Banuagusanuu B Poccuiickoit @epgepannn.
[lepBbIM 1IaroM BaJUAMU3ALUU SIBJSJICS T€PEBO[,
BH MK® nipu PAC Ha pyccknii s3bIK. [lepeBog mpo-
BenmeH pAJisi Bcex BapuaHToB bBH MK® mpu PAC un
BCeX BO3PAaCTHBIX KaTeropmii, BbigeneHHbIXx BO3.
[lepeBon mpoBOAMJICSI TapasielbHO HECKOIbKUM
crienyanuctamu. [lepeBoauanUCh TOJbKO Te KaTero-
puu MK®, koTOopble He MMeau PyCCKOro IepeBoa
Ha MOMEHT noyiyueHusi or BO3 6a30BbIx HaGOpOB
MK®*. Pe3ynbTaTsl IepeBoia ObLIM OOGCYKIEHBI CO
CTIeIMaINCTaMM, OTKOPPEKTUPOBAHBI U alrpooupo-
BaHbI B KiMHUKe O®TBY OHIIPU um. I.A. Anbbpexrta
MwunTpyzna Poccumn.

BTopeiM mIarom mcciaemoBaHUs ObLIO TTOITAITHOE
npumeHenne komriviekcHoro BH MK® mpu PAC 1o
CJieyolleMy aJropuTMy:

1. Pacnpenenenne kareropuii bBH MK® wmexny
CrielMaJIuCTaMy MEeKIUCUUTITMHAPHOM KOMaHbI AJ1s1
TPOBeJleHMSI OLIleHOYHBIX ITPOLIEYD.

2. ITog6op MeTOomOB, METOAMK, KA JJIS OLEHKU
kateropuii BH MK®.

3. Pa3paboTka KpUTepueB AJISI OLIEHKM CTeIeHM
BBID@&KEHHOCTM OrPaHUYEHMUI >KU3HEeAesTebHOCTU
(Hapymenust GyHKLMIA OpraHu3Ma, OrpaHUYeHsT aK-
TUBHOCTMU, OTPaHMUEHUS YUaCTUSI ¥/ U1 BOBJIEUEHHO-
CTY B COLMAIbHBbIE CUTYAIMN) U KpUTEpueB i dhak-
TOPOB OKPY>KAIOIEeil Cpefbl.

4. PaspaboTKa JOKYMeHTaIuy1 Ha oCHOBe MK®.

[Tocne MOATOTOBKM K MCCAeNOBaHMIO s OTpa-
60TKM aJTOPUTMa BMECTe CO CIEeIMATUCTaMU ObLIO
ob6cenoBaHo 25 meteii ¢ PAC.

* MK® — OCTOSIHHO pa3BMBaIOIIasICSA KJ'[aCCI/I(l)I/IKaLU/IH. ExxerogHo YTOUYHSIOTCA OTOE/IbHbI€ KaTEeropun 1 BBOOATCA HO-
BbI€ B COOTBETCTBUM C TpeﬁOBaHI/IHMI/I IPaKTUKN U Pa3BUTUEM Haquoﬁ MBIC/IU B 00/1aCTI 300POBbA.
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Tabnuya / Table
KommnekcHbiit BH MK® nipu PAC
The Comprehensive ICF Core Set for ASD
Kog / Code Kareropus / Category Kog / Code Karteropus / Category
OYHKIIN OPTAHVI3MA / d132 [MpuobpeTeHue SI3bIKOBBIX HABBIKOB
FUNCTIONS OF THE ORGANISM .
d137 [MonyueHme 0OUIMX TPeCTaBAeHNUI
bl14 DYHKIN OPUEHTUPOBAHHOCTH d140 YcBOeHMe HaBbIKOB UTEHUS
b117 MHTe/IexTyanbHpe GyHKip1 d145 YcBOeHMe HaBbIKOB MMChMa
b122 I'mo6asnbHbIe IICUX0COoLMaIbHbIe
d155 [MpuobpeTeHNe TPaKTUUIECKUX
dbyHKRIMMI
HaBBIKOB
b125 [TpenpacIionokeHHOCTh
K MHIMBUIYAIbHBIM ITOBEIEHUYECKUM d160 KoHUEHTPaLMs BHUMAHN
peakuysiM 11 BHYTPUINIHOCTHbIE dil61 HamnpasneHyue BHUMaHUSA
byHKIIMM
d163 MpelIieHe
b126 TemMriepaMeHT ¥ JIMUHOCTHbBIE
DYHKIMM d166 YreHne
b130 BoseBble ¥ O6yaUTeIbHbIE (PYHKLIVN d170 Tlnucemo
b134 DYHKUMY CHa d175 Pemenne npo6iaem
b140 OYHKUMM BHAMAHUS d177 ITpunsTHE peltennit
bl44 OYHKLMM TAMSTH d210 BrirmoniHeHMe OTe/IbHbIX 3aa4
b147 TICHXOMOTOPHbIE GYHKLM d220 BrimosnHeHe MHOTOIJIAaHOBBIX 3a1a4
b152 DYHKLMM IMOLMIA d230 BrIrnosiHeHMe TTOBCeJHEBHOTO
pacropsiika
b156 DYHKIUY BOCTIPUSTHUS
d240 [IpeomosneHue cTpecca U APyrux
b160 OYHKUMY MbILITEHVS TICMXOMIOTMYEeCKIX Harpy30K
bl64 [TosHaBaTeabHbIE (QYHKIIMY BBICOKOTO d250 VipaBjieHue cOGCTBEHHbIM
YDOBHS oBegeHeM
b167 VYMcTBeHHble QYHKIM peun d310 BocrpusiTie YCTHBIX COOBIIEHMIT
b265 DOYHKIMS 0CSI3aHUS npy 001 HNY
b270 CeHcopHble QYHKLINY, CBSI3aHHBIE ds15 Bocnpglsm/[e C006meH6MM Iépm
C TeMITePATyPOiA 1 IPYTHMIL HeBepbaIbHOM CI1oco6e 06IIeH s
pasopaskUTenIMu d330 Peupb
b330 DOYHKIMY OETJIOCTY ¥ PUTMA pPeun d331 JopeueBoe pasBuUTHE
b760 KonTpoinb TIPOU3BOJIHHbIX d335 CocTaBiieHue U U3JI0XKeHe
JBUTaTeNbHbIX QYHKLMIA COo001IeHNI TPY HeBepOaTbHOM
b765 HerpousBosibHbIe ABUTATEIbHbIE criocobe obmerms
byHKIIMM d350 Pasrosop
CTPYKTVYPbI OPTAHI3MA / d360 Vcrionbp30oBaHye CPeACTB CBS3U
STRUCTURES OF THE ORGANISM Yl TEXHUK OBIIeHNS
s110 CTpyKTypa roIoBHOI'0 MO3ra d510 MbIThe
AKTUBHOCTD 1 YYACTHE / d520 Vxop 3a 4acTsIMu TeJia
ACTIVITY AND PARTICIPATION
d110 VICTIONTb30BAHIME 3PEHIST d530 OU3MOIOTUYECKIE OTITPABIEHUS
d115 Hcronb30BaHMe cIyxa d540 Opesanue
d130 Kommposanue d550 ITprem iy
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Oxkonuarue mabauyst / Table end

Kop / Code Kareropus / Category Kop / Code Kareropus / Category
d570 3aboTa 0 CBOEM 3,0POBbE da1o0 JKusHb B coobiecTBax
d571 3aboTa 0 COOCTBEHHOII 6e30I1acHOCTU d920 OTHpBIX U OOCYT
d620 [TprobpeTeHe TOBAPOB U YCIIYT do40 [IpaBa yenoBeka
d630 [IpurorosyieHne NUIINU ®AKTOPBI OKPYKAIONIEN CPEJIBI /
ENVIRONMENTAL FACTORS
de40 BrirtonHeHMe pabOoTHI IO AOMY
ell0 [TpomyKTel MM BelecTBa IJIs
d650 3abora 0 JoMalllHEM UMYIIECTBE [ePCOHATBHOTO TIOTPEGTeHST
d660 Tomomb Apyrum ell5 V3genust ¥ TeXHOJIOTUM JIJISI IMYHOTO
d710 [TpocTbie MEeKINMUHOCTHBIE MOBCeIHEBHOI'O MCII0/Ib30BaHNA
B3aMOAENCTBIA el25 CpencTBa U TEXHOJIOTUA
d720 C103KHbI€ MEK/IMYHOCTHBIE KOMMYHMKaUn
B3aNMOAENCTBIA el30 Vi3penust v TEXHOJIOTUM JJ1s1 O0yUeHUs
d730 OTHOIIEeHNS ¢ He3HAaKOMbIMU JIIOAbMU 0240 Cger
d750 HedopmanbHble colyaabHbIe €250 3BVK
OTHOILIeHUS Y
4760 CeMeiiHble OTHOMCHIMS e310 CeMbs 1 GIIVKaIIE POACTBEHHUKNA
d770 VHTUMHbIE OTHOILIEHMSI e320 Tpyspst
e340 [MepcoHast, oCyIeCTBASTIOMINIA YXOT,
d820 IllkompHOE 06pa3oBaHe Y1 IOMOIIb
d825 lpodeccronanbHoe obyuerme e355 [TpodeccroHanbHbIe MEIUIIMHCKIE
d830 Briciiee o6pasoBanme pPaboTHUKM
ds45 TTonyueHne paboTbI, BHITIOTHEHME U e360 Pa6oTHuKM Apyrux
MpeKpallleHe TPYIOBbIX OTHOLIEHNI npodeccroHanbHbIX chep
850 Onnaumsaemas paGora €410-455 | UHguBuOyaabHbIE YCTAHOBKMU
d860 basucHble 5KOHOMMYECKIE e460 ObmecTBeHHbIe YCTaHOBKHU
OTHOILIEHUS e465 CouyaabHble HOPMbI, METOIbI
ds70 DKOHOMMYECKasi CaMOCTOSITeIbHOCTD u naeonorun
4380 V4acTIe B UIDe €535-590 | Cirysk6bI, aAMUHUCTPATUBHbBIE
p CUCTEMBI

Pacripenenenne xkarteropmit BH MK® wmexnmy
CrlenaqnucTaMy [POBOOWIOCH B COOTBETCTBUU
¢ EpguupiM KBanuMbMKAUMOHHBIM CIPABOYHUKOM
JIOJDKHOCTE PYKOBOZMTENIel, CIIeLanuCTOB U CIIy-
Kamux [6] 1 npodeccuoHaIbHBIMU CTaHAApTaMMu [7].
Ecny Ha jaHHOM 3Tare B yuYpeXAeHUM OTCYTCTBOBA
KaKOii-TnMb0 CIenyayuCcT MEXAVCIUIUIMHAPHON KO-
MaH/Ibl, BO3HMKaIA HEeO0OXOOMMOCTb Tepepacrpese-
JIUTb KaTeropuy Ha Apyroro creunanucra. Illociennee
BBI3BIBAJIO OIIpefielIeHHOe CONPOTUBIIEHME CO CTOPO-
HBI CITIEeLa/IICTOB, TAK KaK HOPMaTUBHBIX OCHOBaHMIA
o ucronb3oBaHusi MK® B gaHHBII MOMEHT HeET.
MeTtonnueckue pekomMenpauuy Mun3npasa Poccnm
o peabuauTauny/abuanTanum aeteil 6bIIM paspa-
6oTanb! TombKO B 2019 1. n Berymatot B ety ¢ 01.01.
2021 r.[8]. cknroueHne KaTeropuii, Ijist OL@HKY KOTO-

PBIX B JAHHbBIII MOMEHT HET CHeMaIMCTOB, TPUBOAUT
K omMOKaM B pa3paboTKe ¥, COOTBETCTBEHHO, B pea-
JIM3ALUY TIPOTPaMMBbl peabuUIUTaM/abVTUTAIIANA.
BbI160p METOOB OII€HKY 3aBYICUT OT 1IeJieii ee IIpo-
BefeHus. Llenb MepBUYHOrO MpueMa — OIlpezesieHue
HY’KIaeMOCT pebGeHKa U ero CeMbM B yCIyrax pea-
owntuTanuMu UM abuaurtauuu. IlepBUYHBIN TpUeM
IIPOBOJAT, KaK IIPaBuUio, IBa CleluaaucTa — Bpau U
TICUXoJor (regaror). Ha riepBuyHOM npyuemMe MCIosb-
3YIOTCS, B OCHOBHOM, MeTof, 6ecefibl, HabmomeHne 3a
rmoBefieHreM pebGeHKa, peasibHble TTPOOBI, aHAIN3 J0-
KyMeHTaluu. B cioydae TMpuUHSTHUSI pellleHUsT O HYXK-
laeMOCTM TIPOBOIMTCS OasibHelilee 0o6ciemoBaHMe.
IMpu yray6aeHHOI OIeHKe CITeIMaINCThl COOTBET-
CTBYIOIIEro Mpoduist BbICTpaMBaIOT JIOTUKY ITpOBe-
IeHus 00CIenoBaHMsI B COOTBETCTBUM C IMTOCTaBJIeH-
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HbBIMUM Ha MEePBUYHOM MpueMe 3amadyamiu. Ha ocHOBe
KaTeropuii u3 BH MK® nom6mpaioT COOTBETCTBYIOIIVE
MEeTO/bI ¥ METOIMKY OILIEHKM (TEeCTUpPOBaHMe pebeHKa,
MHTEPBBIO C POIUTENSIMU, OTIPOCHUKY IJ1S1 POOUTENENR).
CrnieuManncTbl, OCHOBBIBASICh Ha CBOMX KOMIIETEHIIU-
SIX U OIbITe paboThl, 6e3 3aTPyAHEHNUI CMOIIU TTOMI0-
6paTh METOIbI OI€HKY, COOTBETCTBYIOIIVE KAaTeropu-
sim BH MK® PAC, HecmoTps Ha To, uTo 1151 PAC, B cuimy
pasHoOo6pasust HapylmeHUi, CJIOKHO CcHOpMUPOBATh
eIVHbINi Habop METOAVK, HaIlpaBJeHHbIi Ha OI€HKY
dbyakIMOHMpOBaHMs. Vcronb3syemsblit B Poccun «30-
JIOTOM cTaHAapT» nuarHoctTuku PAC [9] He OMTHOCTBIO
OTpaykaeT BCe acTeKThl GYHKIMOHUPOBAHUS ITUX JIIO-
Jleli, KOTOpble HAIUIM OTpakeHue B Karteropusx BH
MK® PAC. TpebyeTcst UCIIOIb30BaHME YHUBEPCATbHbIX
MEeTOIMK M UX alanTalusi K pacCTPOCTBY ayTUCTUYe-
CKOTO criekTpa. Hambosnblie TpygHOCTM BbI3BaJIa He-
00XOOMMOCTh OTPa3UTb CTEIeHb BBIPAKEHHOCTM Ha-
pytrernii mo MK® konndectBeHHO (0 — HeET mpobieMm;
1 — nerkue mpo6iieMbl; 2 — yMepeHHbIe MPOOIeMbI;
3 — TspKesble TIpo6sieMbl; 4 — abCOMIOTHBIE TTpo6IIe-
mbl). PAC — rpymmna pacCTpOCTB ICUXOIOTUYECKO-
rO pasBUTUS, XapaKTePU3YIOIIUXCS KayeCTBEHHbIMU
OTKJIOHEHMSIMM B  COLIMATbHBIX B3aUMMOAENCTBUSIX
M TIOKa3aTessIXx KOMMYHUKAOeIbHOCTH, a TAaKKe Orpa-
HUYEHHBIM, CTEPEOTUITHBIM, IMOBTOPSIOUIMMCS KOM-
IUIeKCOM MHTepecoB U nerictBuii [10]. BonbmmHCTBO
METOJMK, COOTBETCTBEHHO, MMEIOT KaueCTBEeHHbIE,
a He KOJMYeCcTBeHHbIe XapaKTePUCTUKMA.

Ucnonb3oBanme BH MK® 3aBucur OoT TOro, Ha-
CKOJIbKO PYKOBOJMUTENb OPraHM3alyuu CYMTaeT BaxK-
HOVi paboty mo ero BHempeHuioo. BH MK® mpu PAC
BKJIIOYAET OOJIbIIIOe KOJMYECTBO KaTeropuii, ojst 00-
PaboTKM KOTOPBIX TPEOYIOTCSI KaJpOBbIE U BpPeMeH-
Hble pecypchl. BeipaboTKa COIIaCOBAaHHBIX peIIeHU
Takke OTHMMAaeT 3HAuMTe/IbHOe BpeMs, OUCKYCCUS
" 00CY>KIIeHVe MOTYT IIPUBECTU K Pa3HOIIACUSIM Cpe-
U CIIeIMaIMCTOB WIN K 3aiep>KKe TIPUHSITUST pellle-
HMS1, BbI3bIBASI TPYIHOCTY B IPMMEHEHUU TEXHOIOTUN
MeXAVCIUIUVIMHAPHOTO B3auMmogmericTeus [11].

OpHako, e OpraHu3alys HampaBjieHa Ha pe-
3yJIbTAT, TO 9TO AeT COOTBETCTBYIOMMI 3hdeKT st
monei ¢ PAC.

3akmarouenue / Conclusion

Ucnonp3oBanne 6a3zoBoro Habopa MK® mpu PAC
10 BCEM HAalpaBjeHusIM peabwintauuu (abuanTa-
uyn) mopeii ¢ PAC 3HauMTeIbHO YIIpOLIaeT peabu-
JIUTAlIMMOHHO-3KCIIEePTHYIO AMarHOCTUKY, IIOCTaHOBKY
1eyeil peabunmuranuy, o60CHOBAHME ITOTPEOHOCTU
B peaGWINTALMOHHbIX MEpOIPUSITUSIX, BbIOOp Me-
POTIPUSITUIT BO3IEICTBUSI U OILEHKY 3(DPEeKTUBHOCTU
peaduIUTaINN.

B mporecce amanrtanuu BH MK® nipu PAC 6bu1n
BBISIBJIEHBI CIeAYIOIIVe Gapbephl:

1. HecooTrBeTcTBME KaApOBOJ CTPYKTYPbI OpraHu-
3aLuii Tpe6OBAHMSIM COBPEMEHHOI OpraHu3alum pe-
abunuTanuu 1 abMINTALNA.

2. HepgocraTouHast MH(MOPMUPOBAHHOCTb CITEIU-
aJMCTOB B OO/IACTM TEOPETUYECKUX U MPAKTUUECKIX
acIIeKTOB peabInTaluyuu/abuanTanumu, B TOM Yucie
unocodun u mpakTUKY Mctonb3oBauyst MKO.

3. HempaBwibHOe MOHMMaHue TepMMHOB MK®D
(«QYHKUMOHMPOBAHME», «AKTUBHOCTb U YyUaCTUE» U
Ip.), HEAOCTATOYHOEe BHMMAaHME K yUéTy (aKTOpOB
Cpenbl ¥ UX BIUSHUS Ha QYHKIMOHMPOBAHME.

4. CnoxkHocTy (HOPMUPOBaHMS eIMHOro Habopa*
METONVK OLIEHKM (PYHKUMOHMpoBaHus ajis BH MK®
pu PAC 13-3a pa3sHoobOpasusi HapylleHuii Ipy pac-
CTPOJCTBE ayTUCTUUECKOTO CIIEKTPA.

5. 3aTpygHeHUS B KOJMMYECTBEHHOM BbIpaKeHUN
ouenku kareropuii BH MK® nipu PAC.

6. Bpicokue TpymosaTparsl pu npumeHenunu bH
MK® npu PAC B yupexxgeHnu BIiEpBbIE.

7. Heo6xXogMMoCTh MEXIUCIUIUIMHAPHOTO B3au-
MOZENCTBUS B YUPEXKIEHUN.

8. IToTpe6GHOCTb B 6ojIee MMPOKOH HOPMATUBHOI
U IIPaBOBOJ MOIJEpPKKe peabuauTaluy U abuanTa-
uyu nogeii ¢ PAC, B Tom unciie ¢ ipumeHeHneM MKO.

Ecwin BTOpYIO-TIATYIO 3a7jauy MOKHO PEUIUTD C T0-
MOIIbI0 OOYYEHMSI CIIELIMAIMCTOB OCHOBAM pPabOThI
¢ MK®, To ocrasibHble TPeOYIOT KOMIIJIEKCHOTO Opra-
HM3aLMOHHOTIO MOAX0Aa.
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METOAbI ADANTALUN MAJTOMOBWJIbHbIX TPYIM HACEJIEHUA
K KPEC/TY-KOJTIACKE: OB30OP JINTEPATYPbI

Kapanetsn K.K.!, Bacuibuenko E.M.!

! HogoKy3HeyKuli Hay4Ho-npakmu4eckuii yeHmp meouko-coyuaibHoll IKcnepmusst u peabunumayuu uHeaudos,
ya. Manas, 0.7, Hosoky3Heuk, 654055, Kemeposckas o6nacms, Poccutickas @edepayus

Pe3ome

B cooTBeTcTBMM ¢ MeXKIyHApOIHO Kaaccuduranyeii GyHKIIMOHMPOBAHMS, OTPaHUYEeHU JKU3He1esI TeIbHOCTI
1 3100poBbst (MK®), MOOMIIBHOCTD SIBJISIETCSI YACThIO JOMEHa «AKTUBHOCTD U ydacTue». Hapyuienus QyHKIMin u
CTPYKTYp OpraHu3Ma MOTYT CKOMIIPOMETMPOBATh MOOWIBHOCTb YeJIOBEKA M HEraTMBHO CKa3aTbCs Ha YPOBHE
aKTMBHOCTM M yuacTusi. OTpaHMYeHNEe MOOMIIBHOCTM OKa3bIBAET HETAaTUMBHOE BIMSIHME Ha He3aBUCYMOCTh YeI0BeKa
M TIPUBOAUT K YXyJLIEHMIO KauecTBa xku3Hu. Hanbonee apdekTMBHBIM MeTOAOM KOMITEHCALIY OTPaHNYEHHO
MOOGMIIBHOCTM SIBJISIETCSI HAa3HAUEHMe TeXHUUYECKMX CPelCTB peabuiaurauyyu. OJHUM M3 CaMbIX Ha3HAyaeMbIX
TeXHU4ecKux cpeacts peabunuranuu (TCP) @i MOOMIBHOCTM SIBJISIETCS Kpeciao-Kojscka. ObecreyeHue
MaJIOMOOVJIBHBIX TPAKIaH KpPeCcaaMM-KOISICKAMM SIBJISIETCSI KOMILJIEKCHBIM ITPOIIECCOM, OJHUM W3 OCHOBHBIX
BOIIPOCOB KOTOPOTO SIBJSIETCS afanTalnsl oJb30BaTessl K KpecIy-KOJsiCKe.

Ilesnb viccnemoBaHMS: BHISIBUTH OCHOBHbBIE METOZbI aIallTally MAJIOMOOMIBHBIX TPYIII HAaCeIeHNs] K Kpecy-
KOJISICKe.

MaTepuajabl M MeTOAbI. BblI IPOBEEH aHAJIUTUUECKMIT 0630p aHTIOS3bIUHON JUTEPAaTYphl IO BOIIPOCAM
MIPUHIIUIIOB M METOAOB afanTalyy MaJOMOOVIIbHBIX TPYIIIT HACEJEHUST K KpecaaM-KOIsSICKaM, OIyOIMKOBaHHbIX
B 9JIEKTPOHHBIX BEPCUSIX SKYPHAJIOB, HAa OGUIIMATBHBIX CafiTax HAIMOHAIBHBIX CIYKO 3OpaBOOXpaHEHMS,
acconyanuii Bpaueit, COIMaIbHbIX, MEAUIIMHCKUX Y APYTUX YIPEKAEHMIA, & TAKKe B 0OIIeTOCTYITHBIX HAIIMOHAIb-
HbIX 6a3ax JaHHbBIX.

PesynpraTsl. 1IMpOKO M3BECTHBIM M NMPU3HAHHBIM MHCTPYMEHTOM afarTaluy 4YeJoBeKa K Kpecay-KoJscke
saBisieTcss IIporpaMma HaBBIKOB IT0JIb30BaHMsI KpecsoM-Koysickoit Wheelchair Skills Program (WSP). Ilaker
maTtepuanoB Wheelchair Skills Program siBjsieTcss e IMHCTBEHHOI CTPYKTYPMPOBAHHONM IOCTYITHOI MPOTpaMMOit
0oOyJYeHMS HaBBIKAM IT0Jb30BAHUSI KPECJIOM-KOJSICKOM C JTOKa3aHHBIMMU IICUXOMETPUYECKMMU CBOVICTBAMM,
YTO TOATBEPXKIAeTCs] MHOTOUYMCIEHHBIMM MCCIeJOBaHMSIMM B pasHbIX MHOMyasuusx. bosee Toro, BcemumpHas
opraHusaiys 3apaBooxpaHeHust (BO3) mpogosskaeT BECTM aKTUMBHYIO paboOTy IJIsl HOBBIMIEHUS 3P(EKTUBHOCTUA
MPEeIOCTABIEHNST HAJJIeKaIlMX KPeces-KOASICOK M COOTBETCTBYIOMIMX YCJIYT MaJOMOOMIBHBIM TpakmaHaM.
st moCcTMsKeHWST JAHHOM 11y 3a MOCeIHYe TOIbl ObUTM pa3paboTaHbl pa3IMuHbIe PYKOBOJCTBA M PEKOMEHIalNH,
chopMMUpOBaHbI MeKIYHAPOIHBIE COOOIECTBA U UCCIEA0BATENbCKIME TPYIIIIBI.

3axkmoueHue. XOTs OO HACTOSIIErO BpeMeHM MpobiemMa HaJjieskallero mpeaoCcTaBIeHMsT KPecei-KOJMsICOK U
COOTBETCTBYIOIIMX YCIYT OCTAETCSI BO MHOTOM HEpEIIeHHOI, Y)Ke CEeTOIHS TOCTYITHBI MaTepuasIbl, Ha KOTOPbIe He06-
XOAMMO 06paTUTh BHMMAaHME C 1eJIbI0 UX IIPUMMeHeHMs Ha IpakTuke B Poccuiickoii ®enepauyy. BHepeHue CTpyK-
TYPUPOBAaHHOI MPOrpaMMbl 06yUeHMsT HaBbIKaM IT0Tb30BaHMsI KpecaoM-Kossickoit Wheelchair Skills Program cpenu
1[eJ1eBOi TTOMYJ/ISILUY SIBJSIETCS KPUTUYECKM BasKHBIM.

KiioueBble c/10Ba: KPeca0-KOJSICKa, aAanTalus, OrpaHnueHe MOOUITbHOCTH.
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METHODS OF ADAPTATION OF PERSONS WITH MOBILITY IMPAIRMENTS
TO A WHEELCHAIR: A LITERATURE REVIEW

Karapetian K.K.!, Vasilchenko E.M.!

T Novokuznetsk Scientific and Practical Centre for Medical and Social Expertise and Rehabilitation of Disabled Persons,
7 Malaya Street, 654055 Novokuznetsk, Kemerovo region, Russian Federation

Abstract

According to the International Classification of Functioning, Disability and Health, mobility is part of the
“Activity and participation” domain. Impairments of body functions and structures can compromise person’s
mobility and negatively affect the level of activity and participation. Limited mobility has a negative impact on a
person’s independence and leads to a deterioration in the quality of life. The most effective method of compensating
for limited mobility is the use of assistive devices. Wheelchair is one of the most prescribed assistive devices for
mobility. Provision of the wheelchairs to persons with limited mobility is a complex process. Adaptation of a person
to a wheelchair is one of the major issues of the process.

Aim. To identify the main methods of adaptation of people with limited mobility to a wheelchair.

Materials and methods. An analytical review of English-language literature on the principles and methods
of adaptation of people with limited mobility to wheelchairs was conducted in electronic versions of journals, the
official websites of national health services, associations of doctors, social, medical and other institutions, as well as
in publicly available national databases.

Results. The Wheelchair Skills Program (WSP) is a well-known and recognized tool for adapting a person to a
wheelchair. The Wheelchair Skills Program package is the only available structured wheelchair training program
with proven psychometric properties, which is confirmed by numerous studies in different populations. Moreover,
the World Health Organization is actively working to improve the provision of appropriate wheelchairs and related
services to people with limited mobility. To achieve this goal, various guidelines and recommendations have been
developed in recent years, and international communities and research groups have been formed.

Conclusion. Although the problem of the proper provision of wheelchairs and related services remains largely
unresolved, there are materials that are already available and that need to be studied in order to be applied in practice
in the Russian Federation. The implementation of a comprehensive and structured Wheelchair Skills Program among
the target population is critical.

Keywords: wheelchair, adjustment, mobility limitation.

BBepenne / Introduction

B coorBetctBUM ¢ MK®, MOGMIBHOCTh SIBJISIET-
CsS 4YacThl0 AOMeHa <«AKTMBHOCTb M yuactue» [1].
Hapymenusi, orpaHMUYMBaIoIIe MOOVIIBHOCTb, MOTYT
OBITb BPOKAEHHBIMM WM TIPUOOPETEHHBIMM, MOTYT
BO3HMKHYTh OJHOMOMEHTHO BCJI€JCTBME TPaBMbl
VM TIOCTENeHHO C TeueHueM 3aboneBanus [2]. Tak
WM MHaue, BHe 3aBMCUMOCTU OT 3TMOJIOTMM, Orpa-
HMYEHHAsT MOOMJIBHOCTb OKa3bIBaeT HETraTUBHOE
B/IMSIHME Ha HEe3aBMCUMOCTDb YesloBeKa, Ha BO3MOXK-
HOCTb BEeCTM aKTUBHBII 00pa3 >KU3HU, B 1I€JIOM IIPU-
BOOUT K YXYHIIEHMI0 KauecTBa >XU3HU, CHUKEHUIO
YPOBHSI aKTMBHOCTU U cTerneHu ydvactus [3]. Bomee
TOTO, yTpaTa CIIOCOOHOCTYM TepeIBUTaThCS HA HOrax
MPUBOAUT K TaKUM Cepbe3HbIM IOCTe[CTBUSIM, KaK
601b, yCUIEHME MBIMIEYHOM CITACTUYHOCTY, MH(EK-
LMY MOUENOoJIOBOTO TpaKTa, HapylleHue TuileBapu-
TEIbHBIX, TMM@ATUUECKUX Y COCYAMUCThIX (YHKIINIA,
TIOBBINIEHHBII MHAEKC MacChl Tejla, CHIKeHMe KOCT-
HOJ MMHEPAJIbHOV TIJIOTHOCTH, YXyJIIeHN e pecnupa-
TOPHOI U CepAeYHO-COCYAMUCTON (PYHKIMI, a TaKKe
oernpeccusi [4]. Hasnauenue TCP siBasieTcss BaXKHOM
YaCTbhI0 yCITemHOi 1 3deKTuBHO peabuamTanm
MaJIOMOOWIIbHBIX TOTy/siimii [5]. OmHUM U3 Hau-
6onee HasHayaeMbix TCP mjsi MOOMIBHOCTM SIBJISI-
eTCsl KPewIo-KOJsICKa C PYYHBIM yIpaBieHuem [6, 7].

Mo6mIpHOCTD Ha Kpecsie-KOoJsICKe IPM3HAHA BaXKHBIM
(hakToOpoM, CIIOCOOCTBYIOLIVM IOBBIIIEHNIO CTEIIeHN
yuactusi [8—10]. CTpykTypupoBaHHOe OOydeHMe Ha-
BBIKaM IOTb30BaHMSI KPECIOM-KOJISICKOI MOXKeT 6e3-
OITacHBIM 00pa30M MOBBICUTh YPOBEHb MOOVMIBHOCTH
" cTereHsb yuactus [6, 11, 12]. HeobxogumocTs 06y-
YeHMsI 11eJIeBOJ IOIY/ISILMYM HaBbIKaM ITOJIb30BaHMS
KPeCIOM-KOJISICKOM IIMPOKO IIPM3HAHA MEXIYyHAPOZ, -
HBIM CO001IeCTBOM [6, 13-15]. OmHUM U3 OCHOBHBIX
BOIIPOCOB JAHHOTO IIpollecca SIBJSIeTCS afanTaiys
TI0JIb30BaTeJIs1 K KpecIy-KoJIsICKe.

Iennb / Aim

ITesip HaCTOSIETO MCCAeNOBAHUSI 3aKJIHYaeTCs
B BBISIBJIEHMM OCHOBHBIX METOJOB adaIlTalliii MaJlO-
MOGUTbHBIX T'PYIIIT HaCeJIeHNUA K KpeC/Iy-KOJISICKE.

MaTtepuaibl M MeTOIbI /

Materials and methods

ITorick MaTepuasaoB IO CYIIECTBYIOIIEH 3apybesk-
HOJ TpaKTHKe I10 BOIPOCAM MPUHIIUIIOB M METO-
OB afarTaiyuy MaJOMOOWMJIbHBIX I'PYII HaceleHus
K KpeciaM-KOJISICKaM ITPOBOAMIICS TI0 KTIOUEBBIM CJI0-
BaM wheelchair skills, wheelchair skills training course,
wheelchair exercises, wheelchair training program
(HaBBIKM KpecyIa-KOJISICKM, 00yueHyre HaBbIKaM Kpec-
JIa-KOJISICKM, 06YUalonii Kypc HaBbIKaM Kpecia-Ko-
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JISICKY, YIIpaXKHEHMSI Ha Kpecye-KoysicKe, MporpaMma
HaBBIKOB Kpecsaa-KOJSICKM); B 3JE€KTPOHHBIX BEPCU-
sx xypHaioB Spinal Cord, Journal of Rehabilitation
Medicine, Archives of Physical Medicine and
Rehabilitation, Journal of Rehabilitation Research and
Development, SAGE Journals, Annals of Rehabilitation
Medicine, European Journal of Vascular and Endo-
Vascular Surgery, Journal of Clinical Epidemiology
u Op.; B 6a3ax AaHHBIX HallMOHAJIBHOTO IIEHTpa
61oTexHoornueckoii mugopmamumu CIIA (NCBI),
oduIIMATbHBIX CAITOB HAIMOHAJbHBIX CIYKO 3apa-
BOOXpaHeHMs, acCcolMalyii Bpaueit, ColMaabHbIX, Me-
IUIMHCKUX U APYTUX yupeskaennii: National Institute
of Health (NIH), Department of Health and Human
Services, USA (HHS), Agency for Healthcare Research
and Quality (AHRQ), a Tak’ke B ITOMCKOBOI MalllyHe
Google. I'ybyuHa mMoMcKa JMTEePaTyPHbIX MCTOUYHMUKOB
cocraBuiaa 10 get (¢ 2010 mo 2020 rom).

PesynbTraTsl / Results

[Tonck 10 KITIOUEBBIM CIOBAM IIOKa3aJl, UTO 0Oyue-
HMe HaBbIKaM MOb30BaHMS KPeCJIOM-KOJISICKO Oy~
YMJIO IIMPOKOE PpaclpoCTpaHeHMe B 3KOHOMUYECKU
pa3BuThix cTpaHax EBporbl u CeBepHOII AMepuUKu.
ITpu miouicke wheelchair skills training course Ha mep-
BBIX 2 CTpaHMIAX MOMCKOBOI MainHbl Google 6b110
BBISIBJIEHO 6 YUpeXIeHU, Mpeajiaraniix YOIy mo
VHIMBUAYATbHOMY OOYYEHMIO B3POCIbIX W MAETel;
4 mporpamMmbl ¢ BUAeoMaTepuaiamu, npeJgHa3HayeH-
HBIMM ISl TOMallTHEro OOydYeHMs] HaBbIKaM Kpecsia-
KOJISICKM; 6 MyOIMKAaIii, TTOCBSILIEHHBIX pa3paboTKe
HOBBIX IIPOTPAMM [JISI CITEIMGUIHBIX ITOMY/ISIINIA,
a Takke 4 MHGOPMAIVOHHBIX IOpPTANa MJIS CIIeIy-
TMCTOB, PabOTAIOIMINX C TAHHBIM KOHTVHTEHTOM, /IS
WIEHOB CeMell M yXaKMBaIoIWMX Jull. JanibHenmnii
MOMCK TPOAEeMOHCTPUPOBAJ, YTO Ha CETrOAHSIIHUI
IeHb eAVHCTBEHHOM JOCTYITHON! M IIMPOKO MPU3HAH-
HOJ TIOJTHOLIEHHOW CTPYKTYPUPOBAHHONM IIpOrpam-
MOV 00y4eHMST HaBbIKAM ITOJIb30BaHMST KPECIOM-KO-
JISICKOI siBiisieTcsl [IporpaMMa HaBBIKOB IMOb30BaHMS
Kpeciaom-Kosickoit WSP, paspa6oTtanHas B 1996 rogy
KaHaJCKUMM  CIlelMaaucTaMu U3  YHUBEpPCUTEeTa
Hanxaysu (r. Tamudaxc, HoBas Mlotnangus, KaHazma)
R.L. Kirby et al. u mocryrnHas Ha oQUIMAILHOM caiiTe
[16].

[TakeT maTepuanoB WSP BKilouaeT Habop MPOTO-
KOJIOB OIIEHKM ¥ 00yueHus:, COOCTBeHHO IIporpammy
0OyueHMs HaBbIKAM ITOJb30BAHMSI KpPECIOM-KOJSI-
ckoii (Wheelchair Skills Training Program — WSTP)
u TecT Ha HABBIKM TOIB30BAHMUS KPECIOM-KOJSICKOM
(Wheelchair Skills Test — WST).

[Tporpamma obyueHuss WSTP BkiouaeT B cebs
Clenyloliyie MyHKThbI: MpUeMbl YMeHbIIeHUsI JaBiie-
HMS Ha SITOAVYHYIO 0671aCTh; IepeMelleHs (BIepes,
Ha3aj, Mo MSTKOJ MTOBEPXHOCTH), OCTAaHOBKA, Pa3BO-
pOThI (Ha MecCTe, TPU JBUKeHUM, BCTATh MapalyieIbHO
K TIpegMeTy), nepecaxkuBaHusi. bonee cioskHble Ha-

BBIKM BKJ/IIOUAIOT CKJIaAbIBaHME M pacKiafblBaHNe
KOJISICKM, TIpoe3]; yepe3 JBepHble IMPOeMbl, mepe-
MellleHMe yepe3 MPensTCTBUS WU Ienu, MogbeM
MM CITyCK TI0 CKJIOHY, IlepeMeInieHye 1Mo 60KOBOMY
CKJIOHY, ITOJbEM M CITYyCK C GOpPAIOPOB, TpaHChepbl
13 KOJISICKM Ha Pa3HOYPOBHEBbBIE TIPEIMEThI, IO beM
MpeJMeTOB C I10JIa, TIPeoioseHye JeCTHUII, OasmaHC
Ha 33JHUX KoJiecax.

TecT Ha HaBBIKM ITOJIb30BAHUS KPECIOM-KOJSICKOM
(WST), Bxopsamuii B naker matepuanoB WSP, — 3to
OOBEKTUBHBIV HAOOP TECTOB JISI OLEHKU 32 OTHEJNb-
HbIX HaBBIKOB MOOMIIBHOCTY, HEOOXOAVMBIX [JIS BbI-
TIOJIHEHMSI COLIMANIBHBIX poJieii B obmiecTBe. [IpoToKOom
TEeCTMPOBAHMS BK/IIOYAET B cebs Takue 3afaHus, Kak
riepemMeleHus, TOBOPOTHI, TTOIbEM MPeIMeTa C IoJa,
CKJIaZbIBaHMe KOJISICKU, TiepeMellieHle 110 HaKJIOHHO,
rpeonoieHe 6OPAIOPOB, OalaHC U MepeMelieHre Ha
IIBYX KoJlecax, peofoieH e CTyIIeHe.

CornacHo uccinegoBanuio R.L. Kirby et al., WST
MpakTuieH, 6Ge30maceH, XOPOIIO IEePeHOCUTCS, He-
MOHCTPUPYET HaZEeKHOCTh OT XOPOIIei 10 OTIMYHOM,
OTJMYHYI0 BaJIUAHOCTb KOHTEHTa, CIpaBenjIMBYIO
KOHCTPYKILMIO I ONHOBPEMEHHYIO BJINIHOCTD, & TaK-
>Ke YMEPEeHHYI0 1one3HOCTh [17]. IlcuxomeTpuyeckue
cBovictBa WST ObLIM ITOATBEPKAEHBI B TTOCTETYIOIINX
uccnenoBaumsx [18, 19].

Oocykaenue / Discussion

Hecmorpst Ha mocTurHytsie ycriexu, BO3 rmpomosn-
’KaeT aKTMBHYIO PaOOTy OTHOCUTEIBHO 06eCcreyeHms
JII0Jle/i C OTrpaHMYEHHOI MOOGMJIBHOCTBIO Kpecia-
MU-KOJISICKAMM U COOTBETCTBYIOLIMMM YCAyTamMu U
3a MOoC/aeIHMe TOAbI ONMyOIMKoBaia psaa QyHIaMeH-
TaJIbHBIX CIIEIMMUUHBIX TOKYMeHTOB. Tak, B 2008
rogy BO3 omy6nukoBana PekomeHmainuyu 1o obe-
CIleYeHMI0 KpecaaMu-KOsICKaMy C PyYHBIM YIIpaB-
JleHeM B YCIOBUSIX OTPaHMUEHHOCTM PecypcoB
(Guidelines on the Provision of Manual Wheelchairs
in Less Resourced Settings) [15]. Llesnbio mJOKyMeH-
Ta SBISIETCS <«IIPOABYDKEHME JIMUHON MOOWMIBHO-
CTU U TOBBILIIEHME KauecTBa KM3HU IOIb30BaTeei
Kpecei-KOJSICOK TyTeM OKa3aHus TOMOIIM TocCy-
JapcTBaM-wieHaM B pa3paboTKe CUCTEMbI Ipeno-
CTaBJIEHMSI Kpecea-KOISICOK». B peKoMeHIalusx
NpUBeNeHbl BOCEMb K/IIOUEBBIX 1IaroB B OKa3aHUU
YCIIyT, CBSI3aHHBIX C ObecreyeHyeM KpeciaMu-Ko-
Jsickamu: 1) cucTemMa HampaBJeHMII M Ha3HAYEeHUI,
2) olleHKa-3KCIepTusa, 3) npenmnucanue, 4) puHau-
CMpOBaHMeE ¥ 3aKas, 5) MOATOTOBKA IIPOAYKTA, 6) MO -
TOHKa, 7) 06yJeHue I0/Ib30BaTeIei, WIEHOB ceMeit 1
nuil, obecreunBamIINX yXo[, 8) Mmocienyiollee Ha-
O0JIeHMe, TEXHUUYECKoe OOCTYKMBAaHME M PEMOHT.
K kiaroueBbIM BOmpocaM OOYy4YeHMs ITOJb30BaTeIeii
Kpecsa-KOJMSICKM OTHOCSITCS [15]:

— Tocajka U TrepeMellleHe Tella BHYTPb Kpecyia-
KOJISICKM U U3 Hero;

— yImpaBjeHye KpecIoM-KOJSICKOI;
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— OCHOBHbIE HABBIKM IIePeIBIDKEHMSI B Kpeciie-
KOJISICKE;

— OCHOBHbIE MPVHIUAIIBI TTOAAEPKAHUS 3I0POBBS
MIpM UCIIONIb30BAHUM KPeCa-KOISICKM — HaIpuMep,
MpefoTBpallleHye TIOSIBJIEHMSI TPOJIeKHE;

— Ccrmocobbl yXoma 3a KpecJIOM-KOJISICKOW M TI0-
IYIIKOW M, IpU HEOOXOAMMOCTH, YMeHMe pa306paTh
¥ CHOBA cOOpaTh KPecyio-KOISICKY;

— muHbOpPMAIMS O TOM, KyJia 00pallaThCs B CJIydae
TTOSIBJIEHMSI TIPOOJIEM.

B 2011 rogy BO3, ArentctBo CIIA nmo mexayHa-
pooHomMy pasBututo (USAID) u gpyrue 3amHTEpeco-
BaHHbIE CTOPOHBI paspaboTany «COBMECTHbBII MEMO-
paHOyM TIO0 BOIMpocaM ObecrieueHus] YCTPOWCTB ISt
repeaBVSKEHMS B YCIIOBUSIX C OTPAHMUYEHHBIMU PeCyp-
cavn» [14].

B 2012 romy BO3 B nmaptHepcTBe ¢ USAID Haua-
J1a paspaboTKy YUueOHOro makeTta yCoIyT IJIsl MHBAJIM-
JIOB-KOJISICOUHMKOB — 6a30BbIi ypoBeHb (Wheelchair
Service Training Package — Basic level). OcHoBHast
1IeJIb yUeOHOro ITaKeTa — pPa3BUTh 6@30Bble HABBIKY U
3HAHMS, HEOOXOAVIMbIE TIEPCOHAY, 3aHMMAIOIEeMYCSI
NIpefoCTaBIeHNeM YOIYT 1S MHBAIUA0B [20].

B 2014 romy BO3 Hauvasa pa3paboTKy yuye6GHOIi
MIPOTPAMMBI ITOATOTOBKYM MHCTPYKTOPOB CITYKOBI Kpe-
cest-koisicok (Wheelchair Service Training of Trainers
Programme, WSTPt) ¢ Lienbr0 yBenmMueHus 4Mcia KBa-
JTUGUIMPOBAHHBIX MHCTPYKTOPOB [JIST COHNECTBUS
ocymectsiaennio WSTP BO3 (Bkiiouast 6a30Bblif,
CpenHUIT ypOBeHb, MeHEIKEPOB ¥ 3aMHTEPecOBaH-
HBIX CTOPOH) BO BCceM mMupe [21].

B 2015 romy 6110 chopmupoBaHo MeskmyHapogHOe
001IeCTBO CITEIMATNICTOB MO Kpecyam-Kossckam (The
International Society of Wheelchair Professionals —
ISWP) [22]. anHOE COOOBIIECTBO MPU3BAHO CITYKUTH
I7106aJIbHBIM PECYPCOM CTaHAAPTOB JIJIST CITYSKO U TIpe-
IOCTaBJIEHUST YCIYT, CBSI3AHHBIX C KpecaaMy-KOJs-
ckamu. OCHOBHAS 11e/1b OPTaHU3AIUU COCTOUT B TOM,
YTOOBI BCE JTIONIM, HY>KIAIOIIMEeCsS B KpecaaxX-KomsICKax,
C IOCTOMHCTBOM ITOSYYaJy COOTBETCTBYIOIIVE IPO-
IOYKTBI U YCIYTHU, TIO3BOJISTIONIVIE UM TIOJTYIUTD TOCTYII
K 00pa30BaHNIO, TPYAOYCTPOIICTBY M 3ApaBOOXpaHe-
HUIO ¥ YIACTBOBATD B KM3HM CBOMX COOOIIECTB.

3akmrouenue / Conclusion

Takum o6paszom, BO3 1 pasninuHbie OpraHM3anun
MIPUKIIBIBAIOT OTPOMHBIE YCWIMSI [JISI TIOBBIIIIe-
HUST 3QMEKTUBHOCTY MTPEIOCTAaBIEHNUST HaJIeXKalluX
Kpece-KOJISICOK ¥ COOTBETCTBYIOIIMX YCITIYT MaJoOMO-
O6WJIbHBIM TrpakgaHam. XOTs 0 HACTOSIIIEro BpeMeH!
npobsemMa OCTaeTCs HepelleHHO, yyKe CerogHs Jo-
CTYITHbI MaTepuajbl, Ha KOTOPble HEOOXOAMMO 00-
paTUTb BHMMaHMe C 1[e/IbI0 X IPUMeHeHMs Ha Mpak-
TuKe B Poccuiickoit ®emepanyunu. Heob6XommMocCThb
YCOBEpIIEeHCTBOBAHMSI TIOAXOHA B OTeYECTBEHHOI
MPaKTHUKe K OI[eHKe, TPeAIMCaHIIO, TPe0CTaBIeHIIO
M KypUPOBAHMIO IMPOIecca, CBSI3aHHOTO C obecrieve-

HMYEM MaJIOMOOMJIbHBIX IPaskaaH KpecaaMu-KoIsIcKa-
MU U CBSI3@HHBIX C HUMM YCJIyTaMM, IIPeICTaBIsIeTCs
OueBUAHON. BHegpeHMue CTPYKTYpUPOBAHHONM MpPO-
IrpaMMbI 0O6yUeHMsI HaBbIKaM I0JIb30BaHMSI KPECIIOM-
kossickoii WSP cpeny 1ieneBOii MOIMYISIUA SIBJISIETCS
KPUTUYECKM BasKHBIM.
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Pesome

BBenenme. CTaThbs TOCBSIIIEHA OLIEHKE KaueCTBa KM3HY MMalYIeHTOB ¢ KaTapakToii 0 1 rmocie GakoamMynbcudm-
Kanuu C IIpyMeHeHeM KOMILJIEKCHO KepaToIpoTeKUIM.

Ienb. O11eHUTHh BO3MOKHOCTDb U 3P GEKTUBHOCTD IPUMeHEeHMsI HOBOTO OPUTMHAIBHOTO OIIPOCHMKA B paMKax
MCIIOb30BaHMsI KOMIIJIEKCHOM KepaTOINpOTeKIUY I10C/Ie ONepaTUBHOTO JeyeHusT KaTapakTbl. OLleHUTb KauecTBO
SKM3HM TAIMeHTOB C KaTapaKToil 10 1 mociie GakodIMyIbCUPUKALIUU C IPUMeHEeHeM KOMIIJIEKCHO KepaToIpo-
TeKILUN.

Marepuasbl M MeTOAbI. [Ipe[jiokeH HOBBII OPUTMHATbHBIN OTIPOCHUK, pa3paboTaHHbI HA OCHOBAHUM 06IIe-
ro ornpocHuka Short Form Medical Outcomes Study (SF-36) u crenyanbHOTO orpocHuKa Catquest 9SF, KoTOpbIit
T03BOJISIET OLLEHUTb KaYeCTBO KM3HM MalMEeHTOB B MTOKMUJIOM M CTapYECKOM BO3pacTe C HapylleHMeM 3PUTEeNIbHBIX
(dbyHKLMI BCeACTBME BO3PACTHON KaTapaKThl (450 manyeHToB B Bo3pacte ot 50 mo 89 seT).

PesynbraThl M oOCykmeHMe. [IJisT OLeHKU BJIMUSHUSI 3PUTETbHBIX HAPYIIEHWUIT M MPOBOAMMON KIMHUYECKU
aKTMBHOI KEPATOMPOTEKITMI Ha KAUeCTBO XKM3HM MAIIEHTOB C KATApaKTO 6bUT cocTaBieH «OMPOCHUK [T OTIpese-
JIEHUS MeIOVKO-COLMaTbHO 3 )eKTMBHOCTM KepaTONMPOTEKINM».

3axmoueHnue. Llerecoo6pasHo oueHUBATh 3D (HEKTUBHOCTh KOMIUIEKCHOTO METOJa KepaTOMPOTEKLMM C TIOMO-
MIbIO CTIEIMATbHOIO OPUTHHAIBHOTO «OMPOCHMKA JJIsSI OTIPelelIeHNsT MeIVKO-COIManbHO 3bdeKTMBHOCTU Kepa-
TONIPOTEKLIMN», CYyTh KOTOPOTO 3aK/II0YAeTCs B OlleHKe XapakTepa M3MeHeHMH (GU3UIecKoro, MCUX0IOTMIeCcKoro,
SMOIMOHAILHOTO CTaTyca MalMeHTOB [0 ¥ MOcC/Ie JeUeHNs] ¥ KauecTBa KM3HU B 1IeJIOM, olleHKe 3G GeKTUBHOCTI
MPOBOIMMO} KOMIUIEKCHO} KepaTONpOTeKUMM Y JIIOfEl MOXKMUIOTO M CTapyeckoro BO3pacTa, Takke OTpakarwlle-
TO COCTOSTHME 3PUTENbHBIX QYHKIMNIA, CTIEKTP BO3MOXKHOCTE! B TIOBCEIHEBHO SKM3HY, ICUXMUECKOE U COLIMATIbHOE
6J1arorioyyume rnaryeHTOB.

KnroueBble c10Ba: olleHKa KauecTBa >KM3HM, ONPOCHUK, KOMIUIEKCHAsI KepaTONpOTEeKLMS, TOKUIION U cTapye-
CKUJi BO3pacr.
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Abstract

Introduction. The article is devoted to assessing the quality of life of patients with cataracts before and after a
phacoemulsification, with the use of complex keratoprotection.

Aim. To evaluate the possibility and effectiveness of using the new original questionnaire in the context of using
complex keratoprotection after cataract surgery. Evaluate the quality of life of patients with cataracts before and
after a phacoemulsification using complex keratoprotection.

Materials and methods. We have proposed a new original questionnaire, developed on the basis of the General
Short Form Medical Outcomes Study (SF-36) and a special Catquest 9SF questionnaire, which allows us to assess the
quality of life of patients in the elderly and senile age with visual impairment.

Results and discussion. To assess the impact of visual disorders and clinically active keratoprotection on the
quality of life of patients with cataracts, the “Questionnaire for determining the medical and social effectiveness of
keratoprotection” was compiled.

Conclusion. It is advisable to assess the effectiveness of a comprehensive method of keratoprotection with a
special original “Questionnaire to determine the medico-social efficiency of keratoprotection”, the essence of which
is to evaluate the nature of changes in the physical, psychological, emotional status of patients before and after
treatment and quality of life in general, and assessing the effectiveness of complex keratoprotection in elderly and
senile age, also reflecting the state of visual functions, the range of possibilities in everyday life, mental and social
well-being of patients.

Keywords: quality of life assessment, questionnaire, comprehensive keratoprotection, elderly and senile age.

BBeneunne / Introduction

CrapeHue opraHusma, Kak M3BECTHO, 4aCTO CO-
MPSIKEHO C BO3PaCT-acCOIMMPOBAHHBIMU 3abosie-
BaHMSIMMU Va3, TAKMMM KaK BO3pacTHas KaTapakTa
[6, 8, 10, 14, 15].

B coBpeMeHHBIX VYCIOBUSX MMEIOTCS BO3MOXK-
HOCTM [J1s1 TIOBbILIeHMs1 KauecTBa XU3HU (KJK) u
YAYUIIeHUs (QYHKIIMOHATbHBIX CIOCOOHOCTEN, Ha-
pyllieHye KOTOPBIX CBSI3aHO CO CHVKeHMEeM 3peHMs.
MmeroTcst 060CHOBaHHbBIE MTPEITOCHIIKM K paciipe-
HUIO TTIOKa3aHui1 1 6osiee paHHel XUPyprum Bo3pacT-
HOJI KaTapaKThl.

Xupypruueckoe JjieueHye KaTapakThbl ClefyeT Ha-
3HaUaTh Ial/leHTaM CO CHVDKeHMEM 3PUTEIbHbIX
yHKUMI, TPUBOASIIEMY K OTPAaHUUEHUIO TPYLOCIIO-
COOGHOCTH, KOTOPOE OGOJIbIIe He YIOBIETBOPSIET UX TO-
TPEOGHOCTSAM U CO3/IaeT IUCKOM(OPT B TOBCEAHEBHO
sxkusHu [12]. TocnegHee MOskeT HAOTIOZATHCS Iaske
IIPY OTHOCUTEJIbHO BBICOKMX ITOKa3aTessiX OCTPOTHI
3penus. ®akosmynbcudbuxauus (G@3K) — MuRpoxu-
pypPruueckuii MeTor, yaaJleHus: KaTapakTbl, B OCHOBe
KOTOPOTO JIeXKUT hparMeHTaI s BellleCTBa XpyCTaln-
Ka yJIbTPa3sBYKOM M ero ypajeHye U3 IONOCTU IIa3-
HOTO SIOJIOKA MPPUTALMOHHO-ACTIMPAIIIOHHBIM Me-
TOLOM. JJOCTOMHCTBAMM METOZA SIBJISIETCS] MeHblllee

YUCIO OCJIOKHEHUI, OTCYTCTBME HEOOXOIMMOCTY Ha-
JIOXKeHMSI TIIBOB, COKpAllleHNe CPOKOB peabumInTalum
MalMeHTOB, YMeHbIIeHe XUPYPIUIeCKM UHAYLMPO-
BaHHOro acTurmarusma [13]. Cnenyduyeckye ocnox-
HeHUs1 hakodIMyIbcUPUKALINM CBSI3aHbI C TIOBPeXKAa-
I0MUM JejicTBueM (pakoOHAKOHEeUHMKA Ha SHIIOTeNnit
POTOBMIIBI I71a3a, KOTOPOE MOXET IPUBOAUTD K OTEKY
poroBuiibl (0CO6EHHO TIpU (HaKOIMYIbCUDUKAIIUN
IVIOTHBIX KaTapakT) ¥ CMHAPOMY CyXOro Ijia3a B paH-
HEM I10C/Ie0IepalMOHHOM TIepPUOJie, UeM 06YCIOBIIEH
MHTEepeC K IPOBeJeHMI0 KepaTONPOTeKI UM B paHHEM
[oc/IeonepauyioHHOM nepuogpe [4].

MbI pasgennay HallMX MALMEHTOB Ha ABe IPyIl-
bl — OCHOBHYIO ¥ KOHTPOJIbHYI0. B OCHOBHOJI Tpymine
nauyeHTsl 0 ¥ owie @K nomydany KOMILIEKCHYIO
KepaToINpOTeKLUIO.

C BO3pacTOM NPOUCXOIOAT KOIMYECTBEHHbIE U
KayeCTBeHHble M3MEHEHMSI SIUTeNUS pPOTOBUIIBI,
YMEHbIIAeTCs] KONMYECTBO KOPHeaTbHbIX 9HI0TENNO-
LUTOB [2, 3, 5, §].

B OCHOBHOM, [0 HACTOSIIEr0 BpeMeHMU, KepaTo-
MPOTeKTMBHAs MpoduaakTUKa MuMesa ABa Hamas-
geHus: 1) MMHMMM3aUMsl YIbTPa3BYKOBON, Mexa-
HMYECKOV ¥ MPPUTALMOHHONM TpaBMBbI B IIpoliecce
BMeIIaTe/bCTBA; 2) TTOJaBIeHe Ype3MepHOli BOocIa-
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JIATEJIbHON peakIyy TKaHeil pOrOBUIIbI Ha HeM36eX-
HYI0 XUPYPTMUECKYI TPaBMY C IOMOIIbI0 MECTHOM
aHTUOGAKTEPUATBHOM ¥  IPOTUBOBOCIIAIUTEIBHO
Tepanuy CTePOUIHBIMU JIeKapCTBEHHBIMU MIperapa-
TaMM ¥ HeCTePOUIHBIMM TPOTUBOBOCIATUTETbHBIMU
cpencrsamu [1, 11, 12].

Marepuasnbl ¥ METOIbI /
Materials and methods

WccnepoBanue mpoBomwioch Ha 6aze AHHO BO
HUII «CaHkT-IleTepOyprckuit MHCTUTYT OMOPETYIsi-
1y u repoHTosiorun» ¢ 2014 o 2018 r.

V 450 manyeHToB 6bUIO BBITIOTHEHO KOIMYECTBEH-
HOe ompee/ieHl e TJIOTHOCTY 3HIO0TEeMOLINTOB, KOTO-
poe 3aK/II0vyajoch B aBTOMaTU3MPOBAaHHOM IOfCYeTe
KOJIMYECTBA TaHHbIX KJIETOYHBIX (DOPM B eIMHUIIE II0-
maay (1 MM?) 3aHel ITOBEPXHOCTY POTOBOM 000JIOUKM
I7Ia3HOTO s16/10Ka. Bo3pacT naieHToB — 50-89 jter.

Cpenu ob6cnenoBaHHbBIX 6bUIO  cHOPMUPOBAHO
4 BO3pacTHbIE TPYIIIIbI:

1) maumenTsI B Bo3pacte ot 50 1o 59 net (90 ueno-
BEK; MY>KUMH — 46 yeJl., KeHIUH — 44 4eJl., CpeqHUIT
Bo3pacT — 54,2+3,4 rona);

2) maiueHTsl B Bo3pacTe oT 60 mo 69 set (168 ue-
JIOBEKa; My>KUMH — 99 yes., skeHIIMH — 69 yell., cpefi-
HMIt Bo3pacT — 65,2+3,8 roga);

3) mauyeHTsl B Bo3pacrte ot 70 go 79 et (114 yve-
JIOBEK; MY>KUMH — 50 ueJl., SKeHIIUH — 64 Je., cpe-
HMit Bo3pacT — 75,3+4,2 roga);

4) nmauueHTsl B Bo3pacte oT 80 no 89 net (78 ueno-
BEeK; MY>KUMH — 29 yeJl., skeHIUH — 49 4eJl., cpegHMit
Bo3pacT — 84,9+3,1 ropa).

Kputepun BKIlOUEHMSI: BO3pacTHas KaTapakTa
IIpY CTaHJAPTHOM Habope COMATUYECKUX KOMIIEHCU-
pOBaHHBIX 3a60jIeBaHMII (KOMITEHCMpPOBAHHAsI apTe-
puasibHas TUIepTeH3us 10 1 cTereHu; uileMuyeckas
6ose3Hb cepalia, creHoKapausi HampspskeHus [-II cT.;
KOMITEHCUMPOBAHHbI caxapHblii auabeT 2-ro TuUIA;
ocreoaptpo3 0-II cr. mo Kellgren u Lawrence; o6mm-
Tepupylolee MopaxkeHue rnepubepmuueckux apTepuit
I-1I c1. mo kinaccudukanyuy ®oHTeitHa —[TOKPOBCKOTO)
Y CTAaHJApPTHOM Habope repmaTpuyecKux CMHIPOMOB
(CMHIPOM KOTHUTUBHBIX HApyIlIeHWIi JIETKOI CTeIeHMU;
CUHIPOM I'MIIOMOOVIBHOCTH ; PUCK Pa3BUTHUSI MaIbHY-
TPULIUM; CUHAPOM IVHATIeHUM ; CUHIPOM CapKOTIeHUU
JIETKOVi CTereHI ; CMUHIPOM CTapuyecKori IpeacTeHuUM).

Kpurepun uckimoueHms: mpodast oQTaibMOIOTH-
yeckasl MaTojorus; JeKOMIIeHCMPOBaHHbIE COMaTU-
yeckue 3aboyeBaHMs (apTepuanabHas TUIIEPTEH3US
2—-4 ¢T.; uiemMmuueckast 60j1e3Hb CEPIIA, CTEHOKAPIMS
Hanpspkenus III-IV cT.; gekomMrneHCUMPOBaHHbIN ca-
XapHbIi quabet 2-ro Tuma; ocreoaprpos -1V cT. mo
Kellgren u Lawrence; o6iuTepupyollee MmopaskeHue
nepudepnueckux aprepuii III-1V cr. 1o knaccuduka-
uunu OouTeliHa —[IOKPOBCKOT0); 060CTPeHNEe XPOHMU-
yeckux 3aboneBannii (pasa 060CTpeHMS XPOHUUECKO-
ro nuenoHedpputa, dhasza 060CTpeHMs] XPOHUUECKOTO

LJMICTUTA); OCTpbIe 3aboneBaHMs (OCTPBIA JIAPUHIUT,
OCTPBIV GPOHXMUT); OCTPbIE CEPAEUHO-COCYIMUCThIE 3a-
6osieBaHMSI ¥ HAPYIIEHNSI CEpAEYHOT0 PUTMA U TIPO-
BOAMMOCTY, TpebOymolnye MHpeOblBaHUSI B peaHMMa-
My; ulleMuyeckast 60ye3Hb cepplla, CTeHOKapaus
HanpspkeHus III-IV cT., XxpoHM4Yeckasi cepaedyHast He-
nmocratrouHocTh III-1V QyHKIMOHAIBHOIO Kjacca Io
NYHA; cpenHue u TsKEnble HapylleHUs] repuaTpude-
CKOTO cTaTyca (CMHIPOM KOTHUTMBHBIX HapylleHM
CpenHel M TSDKENON CTeleHu, JeMeHLMs, CMHIPOM
MaJbHYTPULIMU, CUHAPOM CapKOTIEHUM CpeHe U TS~
SKeJION CTemeHM, CMHAPOM CTapuecKoi aCTeHUM).

O1eHKa KayecTBa KM3HU MMPOBOAMIIACH IO Ollepa-
TUBHOTO JIEUEeHMS KaTapaKThl, HA MOMEHT 00painieHmst
ManyeHTa ¢ kajobaMy Ha yXyAIieHne 3peHus 1 CHU-
>KeHMe KaueCTBa XXU3HMU, U TTOCJIe OTIepaTUBHOTO jieye-
Hus yepe3 7 u 30 gHel rmociie onepanun.

[TanmenTaMm 10 M 4yepe3 1 mecsl] IOCae ornepa-
My O6bUTM TIPOBEAEHBbI CAeAYIOIIVEe BUOBI MCCIeNO-
BaHUI: OMOMMKDPOCKONMS KOHBIOHKTUBbI, POTOBMU-
Ibl, Pagy>KKU, XPyCTaJIMKa, CTEKJIOBUAHOIO Teja,
0 TaTbMOCKOIUS IVIA3HOTO [HA, MU3MEepeHMe YPOBHS
odTanbMOTOHYCA, TTPOBEAEH IOACYET KIETOK SHIO-
TeNusl POTOBUIIBI C MPUMEHEHMEM TeXHOJOTUM UM-
MEpPCMOHHOM MMKPOCKOIIMM Ha aBTOMaTUUYeCKOM
undpoBoM KoH(GOKaabHOM MUKpockore ConfoScan
4 (NidekCoLTD, Japan). IMHAMMKY OCTPOThI 3PEHMUSI
oreHMBaM 1o Tabmuie CuBIEeBa.

Bcem manyeHTaM BBIITOMHSIACH PAKOIMYIbCUDU-
Kalysl KaTapaKThl C MMILIAHTALMEe MHTPAOKYJISIPHOM
muH3bl (MOJI), craHgapTHO, 6e3 OCIoKHeHUid. s
VIMILJIAHTALMY MCITONIb30BaaIu MOHO(OKanbHY0 MOJI.

OnHaKo LIeJIbI0 JTaHHOV paboThl OBLIO M3yUeHMe
KavyecTBa XXM3HU NaleHTOB MMOKMUJIOTO BO3pacTa 10 U
OC/Ie OTlepanyy C UCIOMb30BaHNeM U 6e3 MCII0Ib30-
BaHMSI KOMIIEKCHOV KepaTOMpPOTEKIMMN.

Bce maieHThbl, BK/IIOUEHHble B MCC/IelOBaHME,
OBV pa3geeHsl Ha 2 TPYIIITHI:

— 1-grpymmna (KOHTPOAbHAs) NALIEHTOB, CPeIHMI
Bo3pacT — 68,3+1,6 roga, n = 120 yenoBek, MOaydann
CTAaHIAPTHYIO Tepanuio 10 CXeme, MpeayCcMOTpeH-
HYIO IIPOTOKOJIOM [9]; B mociieonepaliuOHHOM Mepu-
oJlle MeIVIKaMeHTO3HOe JieueHle ITPOBOAMIIOCH B BUIE
VHCTWUISIIMI aHTMOMOTUKOB (0 1 Karwie 14 mHeir),
KOPTUKOCTEepOUIOB (1o 1 Karie 3 pasa B eHb Ha MPo-
TSDKeHUM 4 Hedeb) M HeCTepPOMIHBIX MPOTUBOBOC-
MaauTeNbHbIX ITpenapaToB (1o 1 karme 4 pa3a B IeHb
B TeueHMe 4 HeJesb), KEPATOIPOTEKTOPa MECTHOTO
IeiCTBUSI — OEeKCIIaHTeHO, 2 pa3a B IeHb, 4 Hefelu;

— 2-a (OCHOBHAa$) TpyIna IalMeHTOB, CPemHUI
Bo3pacTt — 67,8+1,5 roma, n = 120 veyioBek, moayJasna
paspaboTaHHbI/ KOMIUIEKCHBIII METOJ KepaToIlpo-
TeKLUMM: CTaHJApTHas Tepanus + KOMILJIEKCHOe Mpu-
MeHeHMe aHTUOKCUIAHTHBIX CPEACTB CUCTEMHOIO
IeVICTBYS U HEMEeNMTUAHBIX 6MOPeTyIsiTOpoB [7].

151 oLleHKM BJIMSIHUSI 3PUTEIbHBIX HapyILIeHUIl U
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Hamyu ObLI1 cocTaBjieH «OIMPOCHUK IJIST OIpeneieHust
6mocoManbHOl 3(PGEKTUBHOCTY KepaTOIPOTEKIIN»
(TIpunoskenue 1), comepskaiuii psif BOIIPOCOB, OTpa-
SKAIOIIMX CTEMeHb afanTalMy MAlMeHTOB K ObITOBBIM
yonoBusiM. OTIPOCHMK GBI COCTaBIeH Ha OCHOBAHUMU
mikasabel Short Form Medical Outcomes Study (SF-36),
TTO3BOJISIONIEN CYObEKTMBHO aHaJM3UPOBATh 0OIIee
COCTOSIHME 3[I0POBbSI pECIIOHAEHTOB, 1 Catquest 9SF —
TeCT 17151 60JIbHBIX BO3PACTHOV KaTapaKTOiA.

OnpocHUK ObLT CcHOPMYIMPOBAH U3 HEOGOJBIIO-
rO KOJIMYEeCTBa BOIMPOCOB, MaKCMMAaJIbHO IPOCTHIX,
KPaTKUX, TTIOHATHBIX ¥ 00BbeKTUBHBIX. BOmpocs! oTpa-
SKaJIM CIIOCOOHOCTD IMAIlIEHTOB BBIMOIHSITH OObIUHbBIE
TOBCeIHEBHbIE NIEMICTBUSI — OPMEHTALIMI0 Ha yaulle
B 3HAKOMOM ¥ HE3HakKOMOM MecCTe, TocellleHre Ma-
ra3uHOB, IIPUI'OTOBJIEHNME €efbl, UTEHMe, 3arl0IHEHNE
KBUTAHIIMIA, TMPOCMOTD TeJeBU3MOHHBIX Iiepenady,
a Tarke CyObeKTUBHYIO OIIEHKY CBOETO 3pEeHMSI U 310-
POBbSI U UX BIAUSHMS HA SMOLIMOHAbHBIN CTATYC.

OnpocHMK BKAWYan 27 BOOpPOCOB. s KaxXao-
ro M3 HMUX IpeaycMaTpuBaioCh 4 BapuaHTa OTBeTA.
Kaxxmpili BApMaHT OLeHUBAJICS OIpeIe/IeHHbIM KOJIM-
yecTBOM 6ajutoB OT 1 10 4. PeClIOHAEHTOB IPOCUIIU
BBIOPATh TOJILKO OAVH, Haubojee MOAXOASIINIA Bapu-
aHT, ¥ OTMETUTH ero (00BeCTU VI IIOTUEPKHYTH). JIj1s1
OTBETOB Ha BCe BOIPOCHI PeCIIOHIeHTaM TPe6oBaIoCh
He 6oj1ee 5—7 MMUHYT. B COOTBETCTBUM CO CMBICTIOBOJ
HarpysKoil BOOPOCHI MOAPa3aeIsuiNCh Ha 3 MOIYJIS.

Bormpocer I monynst (N2 1, 2A, 2B, 2B, 2T, 2E, 23K)
BBISIBJISUIM CYOBEKTUBHbBIE CUMITTOMBI (DYHKIIOHATb-
HbIX HapyllleH!i1 3pUTeNbHOTO aHaau3aTopa Ipu Ka-
Tapakre (yxyAllleHMe 3peHMs B TEMHOe BpeMsl CyTOK
WU TIPU TIJIOXOM OCBEIeHHOCTH, HellepeHOCUMOCTb
SIDKOTO CBeTa, CHMKEHME OCTPOTHI 3peHUs, [BOEHeE
MpeJMeTOB, TYMAaHHOCTb, PA3MbITOCTb I HEUETKOCTb
MX KOHTYPOB, HapyllieHe 1BeTOBOCIIPUSITUS).

Borpocsr II momysst (Boripockl N2 3, 4A, 4b, 4B, 4T,
411, 4E, 45K, 43, 411) 6bL1M HaMpaB/IeHbl HA M3yUeHMe
0COOEHHOCTEe) IIOBCESHEBHON >KM3HEeHesITeIbHOCTUA
MalyeHTOB CO CHYDKEHHBIMY 3PUTENbHBIMYU QYHKIIN-
SIMM TIPU KaTapakTe. BbISICHSIIOCh, Kakue TPYOHOCTU
" TIpO6IeMbI, CBSI3aHHBIE C HAPYIIEHNUSIMU LIeHTPaTb-
HOro, mepudepuueckoro, OMHOKYISIPHOTO 3PEeHUS
M 1BETOOLIYIIeHUs, UMeIX MeCTO Yy OINPOLIeHHBIX
pEeCIIOHIEHTOB.

Bompocsr IIT momymnst (N2 5, 6A, 6B, 6B, 6T, 6]1, 6E, 7)
MO3BOJISTM  CYOBEKTMBHO OLIEHUTb TICUXOIMOIIVO-
HaJbHOE COCTOSIHME 3a00JIeBIIMX W/WIM IPOJIeueH-
HbBIX JIIOJIeN, UX JIMYHOCTHBIN CTAaTyC U COLMAIbHYIO
aKTMBHOCTb, BAUSIOIIME HA CMBIC/, IEHHOCTU U Tep-
CIIEKTMBBI JajbHeNIIel sKM3HU.

[locne 3amonHeHUs] OMPOCHUKA PeCroHJeHTaMu
orpenensiyiacb CyMMa HaOGpaHHBIX 0a/uIOB, MWHMU-
MaJIbHOe 3HaUeHMe KOTOpOi cocTasjsio 27 6ajios,
MakcumasibHoe — 108. YpoBeHb KauecTBa XXMU3HU Ha-
XOOWJICS B TIPSIMOVi 3aBUCUMOCTY OT BETMUMHBI CyM-
MbI 6aJIJIOB U PaClieHMBAJICS KaK:

— Hey[IOBJIeTBOPUTENIbHBIN (IIPY 3HAUEHUM TTOKa-
3aresis oT 26 10 53 6aJII0B);

— mocpencTBeHHbliT (54-80 6a1oB);

— xopormii (81-104 6aia).

PesynbTaTsl / Results

PesynbTaThl ONpoca MO3BOJSUIA OLIEHUTh U CpaB-
HUTh KK pecrioHIeHTOB MOXWIOTO U CTapuecKoro
BO3pacTa ¢ BO3PaCTHOI KaTapaKkToii 10 1 rmocie pako-
SMYIbCUDUKALINY KaTapaKThl.

CornacHo aHaau3y pe3yJbTaToB, IOMyUYeHHbIX 10~
CJle TIpMMeHeHMsT pa3paboTaHHOTO HAMM OPUTHHAb-
Horo «OmpocHMKa [Jis1 oInpeneneHns] MeIUKO-COLM-
aJbHON 9(PGEKTUBHOCTM KepaTONpPOTEKIUN», TIPU
MePBMUYHOM aHKETUMPOBAaHUM CyMMapHOe KOIU4YeCcTBO
6a/JIoB y BCeX IMaiueHToB (450 uenoBeK) He IMpPeBbI-
majao 52 6aioB IO IIKaJie OIPOCHMKA, YTO COOTBET-
CTBOBAJIO HeynoB/eTBOpUTeNbHOMY KOK.

Yepes 1 mecar nociie ®3K ¢ ummnanranyueri NOJI
Yy BCex MalMeHTOB C KaTapaKToii OlleHKa KadyecTBa
3peHusl TOBbICUJIACh, HO, €C/IU MalMeHTbl OCHOBHOM
TPYNIbl paclieHMBaIM €ro cKopee Kak xopoliee —
4 6ata (B cpengHeM 6onee 3,76+0,10 6a110B), TO Ma-
LMEeHTbI KOHTPOIbHOI I'PYTITIBI Yallle BbIOMPAV OTBET
«yIOBJIETBOPUTEIbHOE» — 3 Oayljia, a MHOTOA Jaske
«IOCpeACTBeHHOe» — 2 6Gajuta (CpemHMii 6aiI Impak-
TUYECKU He TpeBbInat 2,74+0,12 6ay10B), pUCYHOK 1.

OTBeTsl Ha Bormpoc «HackonbpKo 6ecriokouT Bac Ha-
cTosillee COCTOsSIHMe Balero 3peHus?» NoATBepXKIa-
JIM aKTYaJbHOCTb TAHHO MPOGIEeMbI /I BCeX Maly-
€HTOB C KaTapakToli Mpu TMOCTYIUIEHUM Ha JieueHue.
OpHako HamM OBLIO BBISIBIEHO, UTO YPOBEHB TOCTO-
BEPHO CHIKAJCS TOC/ae TpUMEHEeHUsT KOMILIeKCHOT
KepaTonpoTeKUunu. B OCHOBHON TIpyIilie CpegHUit
6as cocraBua 1,48+0,11 u 1,29£0,10, cOOTBETCTBEH-
HO, yepe3 7 AHe u 1 Mecsl, B rpyrmne KOHTPOIS —
2,02+0,13, n 1,41+0,12, COOTBETCTBEHHO, uepes3 7
OHei ¥ 1 Mecsl], TO ecThb IalleHThl HauboJjiee 4yacTo
BBIOMpAJIM OTBET «OUE€Hb TPEBOKUT» (pUC. 1).

[Ipy mepBMYHOM aHKETMPOBAHUM 4yepe3 7 OHEN
nocsie npoBefgeHuss ®OK Bcex MalieHTOB OCHOBHOI
¥ KOHTPOJIBHO TPYIIIbI BeCbMa 6eCIoKomIa BeposiT-
HOCTb JaJIbHENMIIero yXyaleHus 3peHusi: 75 % omnpo-
IIeHHBIX Mal[MeHTOB OTBeUa/IM «OUeHb IepexXynBaio»
(1 6a/mt) ¥ TOMBKO 25 % MalUMEeHTOB OTMeYay Bapu-
aHT «IIepeXMBalo, HO He oueHb» (2 6asuia). CpemHnit
6aJI7T TIpM OTBETAxX Ha 3TOT BOIPOC PABHSIICS, COOT-
BETCTBEHHO, 1,24+(0,10 6aj/uta B OCHOBHOJi TpyIIIle U
1,22#0,11 6asma — B KOHTpoJbHO. Yepe3 1 mecsi
MocJ/ie onepauuyu BCe MalyeHTbl OCHOBHON TPYIIIBI,
MoyYyaBllie KOMIUIEKCHYI KepaTOMpPOTEKLMIO, OT-
METWUJIXM YBEPEHHOCTbh B COXPaHEHUM XOPOILIEro 3pe-
Hust (cpemumii 6amt — 4,0+0,0).

B rpynrie KOHTpOJsS ONTUMMM3M [0 OTHOIIEHWIO
K CBOEMY 3PEHMIO UCITBITHIBATIO MEHbIlIee KOTUYECTBO
OTIPOIIEHHBbIX: CpemHMIi 6as/ul MpM OTBETax Ha 3TOT
BOIIpocC coctaBuia 2,61%0,13 6amia (cM. puc. 1).
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a b

YpoBneTsopE&HHOCTD
COCTOAHWEM CBOEro SpeHus
/ Satisfaction with the
condition of their vision

Cy6beKTUBHas OLeHKa
3peHus [ Subjective
assessment of vision

C

OuwyuieHue coumanbHon
SaLMLLEHHOCTU M ONTUMMSMa B
OTHLLIEHWUM cBoero speHma [ A
sense of social security and
optimism about your vision

* kX

¥ ¥k

EE 2
4 4
3,5 3,5
3 3
2,5 2,5
2 2
15 1,5
1 1
0,5 0,5
0 0
Yepes 7 gHeit Yepes 1 mecay Yepes 7 aHei
nocne ®3K/7 nocne ®3K/1 nocne ®3K/7
days after month after days after
PHACO PHACO PHACO
KowTponbHan/ OcHosHas/ KonTtponbHas/
B control B main H  control

Yepes 1 mecsly Hepes 7 aneit Yepes 1 mecsly
nocne ®3K/1 nocne ®3K/7 nocne ®3K/1
month after days after month after
PHACO PHACO PHACO

OcHoeHan/ KoHTponbHas/ OcHoeHan/
B main B control B main

* — IOCTOBEPHOCTD Pa3nMuMii MEXAY KOTMUECTBOM MAIVIeHTOB (%) uepe3 7 qHeit 1 uepe3 1 mMecsii ocie HakosMyabcupuranmnm

KkaTapakTsl meHee 0,05

* — the reliability of differences between the number of patients (%) after 7 days and 1 month after phacoemulsification of cataract is

less than 0.05

** — IOCTOBEPHOCTD PA3INUYUIT MEXKIY KOTMUECTBOM YesIoBeK (%) y MalyeHTOB OCHOBHOII ¥ KOHTPO/IbHOI rpyni meHee 0,05
** — the reliability of differences between the number of people (%) in patients of the main and control groups is less than 0.05

Puc. 1. OHeHKa KaueCTBa JKM3HU yepe3 7 CYTOK 1 yepes 1 Mecdl1r rocie Q)aKOSMyJILCI/ICbI/IKaLU/II/I KaTapaKThI C

ummnaHTanyeii MOJI y naluyeHTOB ¢ KaTapaKToi

Figure 1. Assessment of quality of life after 7 days and 1 month after phacoemulsification of cataract with implantation

of an intraocular lens in patients with cataract

OpyruMy mpudYMHaAMy At 6ecIoKoiiCcTBa Tallu-
€HTOB SIBJISUIUCH OIIYIIEHMSI CBOeit 3aBMCUMOCTHU OT
IpyrUx JiIofieit, Hes3alllUIeHHOCTM, OAMHOYeCTBa,
6ecroIe3HOCTM ¥ OTOPBAHHOCTY OT COOBITUIT BOKPYT.
B o006mieit CJI0OKHOCTM NPV OTBETAX Ha 3Ty TPYIITY
BOMPOCOB CpefgHui 6aya 6bUT JOCTATOUHO HU3KUIA
u cocraBui 1,52+0,10 6ay;IoB B OCHOBHOJ TpyIIIie
n 1,49%0,11 6ay70B B KOHTPOJBHON TPYIIle uepes
7 nHel rocie npoBegeHuss ®IK.

OpHako 4yepe3 1 mecsl mocjie XUPYPruyeckoro
BMeEIIATe/NbCTBA U IIPMMEHEeHMSI KOMIIEKCHOM Kepa-
TOINPOTEKIIMY AaHHbIE MPOOIEMbI TTOTHOCTbIO yTpa-
TUJIM CBOIO aKTYaJbHOCTH JJISI TIOJABJISIIOIIETO OOJIhb-
IIMHCTBA TAIMEHTOB OCHOBHOV TPYIIBbI: CPemHUIA
6as1 cran paBeH 4,0£0,0 6ay10B. B TO ke Bpems y ma-
IIMEHTOB KOHTPOJIbHOV I'PYIIIBI YBEPEHHOCTD B cebe
TaK’ke BO3pOC/ia, HO IOCTOBEPHO B MEHbIIIEN CTerre-

HU, YeM 3TO ObUIO B OCHOBHOI I'pyTIIle — CpemHMit
6at cocraBui 2,88+0,12 (cm. puc. 1).

Kak 6b110 OoTMeueHO BbIile, B meinom KJK Bcex
6OJIbHBIX C BO3PACTHOI KaTapaKToi ObIIO HEYIOBJIET-
BOPUTEJIbHBIM (MeHee 52 6asioB).

[Mocste 3amoTHEHNST aHKET PECITOHAEHTAMMU OCHOB-
HOI ¥ KOHTPOJIBHOV IPYIII PACCUNTHIBATIOCh CyMMap-
HOe KoMuecTBO 6a/1oB 1 oneHMBanoch KK B mieiom
JIFOZEe ¢ BO3PAaCTHOM KaTapaKToii yepe3 7 mHel U ue-
pe3 1 mecsii 1ocye JeueHus.

B ocHoBHOI Tpyriie Ha (oHe MpoBegeHNST KOM-
TIJIEKCHOM KePaTOIPOTEKIIMM CYMMapHOe KOJIMUeCTBO
6aJI7IOB MTPUOTIKAIOCH K MAKCMMAaTIbHOMY M COCTaBM-
s0 103,35%0,01 6a/10B, B KOHTPOJIbHOJI TPYIITIE STOT
ToKa3aTesib, Ha060POT, 6T MUMHMMAJIbHBIM M COCTa-
B 78,36*0,01 6a/I0B, YTO COOTBETCTBOBAJIO Tpade
«IIOCPeaCTBEHHO».
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3akarouenue / Conclusion

[IpoBeneHre KOMIUIEKCHOJ  KepaTONpPOTEKIUU
nowute ®3K ¢ mmmuantanumeit MOJI y manyeHTOB
C Karapakroji ymyumano ypoBeHb KK manyeHTOB
B II0C/Ie0NepaliOHHOM Iepuojie B Culy Oosee BbI-
COKOJ1 OCTPOTBI 3pE€HMSI U 3a CUET CHVDKEHMSI YPOBHS

TPEBOKHOCTH, ITOBBIIIEHMS OIIYLIEHNUSI COLMAIbHOI
3alUIIEHHOCTM, ONTMMMU3MA B OTHOIIEHUM CBOErO
3peHys, a TaKkke CYyObeKTUBHON YIOBIETBOPEHHOCTH
COCTOSTHMEM CBOETO 3peHMsI, YTO GbUIO MOATBEPIKIEHO
pesynbraTamu «OTIPOCHMKA It ONpenesieHus] Meay-
KO-COLMaTbHOM 3(DPeKTUBHOCTY KepaTOIPOTEKLIUM».

Ipunoxcerue 1/ Appendix 1

OMNpPOCHUK IJIf1 OTIpeieIeHMsI MeIVKO-COUaIbHOM 3¢h(eKTUBHOCTU KepaTOMPOTEeKIIuM /
Questionnaire for determining the medical and social effectiveness of keratoprotection

1. Kak BsI onienuBaete cBoe 3penne? / How do you assess your vision?

[TocpencrBeHHOE / YIoBIeTBOPUTEILHOE /
Inoxoe / Bad Mediocre Satisfactory Xopomee / Good
1 2 3 4
2. Omymiaete au Bl Takue siBineHus, Kak: / Do you feel such phenomena as:
. Bcerna / Yacto / Heuacto / Hukornma /
Toxasarem / Indicators Always Often Infrequently Never
A. YxXyniuieHne 3peHus B CyMepKax / 1 2 3 4
A.Vision loss at dusk
b. IToBbIlIeHHAST 9YBCTBUTENBHOCTD K SPKOMY CBETY / 1 2 3 4
B. Hypersensitivity to bright light
B. TpygHOCTb NP UTEHUYM MEJIKOTO mIpudTa / 1 2 3 4
V. Difficulty reading small print
I. TymaHHOe MK pa3MbITOe 3peHue / 1 2 3 4
G. Hazy or blurred vision
I. OIBoenme npenmeTtoB / D. Double objects 1 2 3 4
E. V3menenue nsetHoctu / E. Change in color 1 2 3 4
JK. Heo6xX0omyMOCTb 4aCTO MEHSITh OYKM / 1 2 3 4
J. Need to change glasses frequently

3. Kak BbI cunTaere, CHU>KeHMe 3peHMs 3aTPyAHsET ceiiuac Ballly IOBCeJHEeBHYIO JKU3Hb? /
Do you think that reduced vision is making your daily life more difficult?

3aTpyoHseT [M0-pa3HoMY,
B 3aBUCUMOCTHU OT
cutyauuu / It makes it
very difficult in different

OueHb CUTIBHO
3aTpynHset / It makes it

9To 6hIBAET, HO He BCerma
/ It happens, but not

Her, He 3aTpynHser /
No, it does not make it

very difficult ways, depending on the always difficult
situation
1 2 3 4
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4. Kakue geiicTBUSI CTaIM CJIOKHBIMMU 111 Bac 13-3a HapymieHus 3speausi? /
What actions have become difficult for you because of visual impairment?

ITokasatenu / Indicators

OueHb 6oblIINe
CJIOKHOCTH /
Very serious

complexity

CnoxxHo, HO
He oyeHb /It
is difficult,
but not much

Ectb HekoTOphie | CoBceM He

CJIOSKHOCTY / CJIO3KHO

There are some

/ No

difficulties difficulties

A.UnTaTh 1eYaTHbIN TEKCT B JOKYMEHTAX,
raserax, KHuUrax u ap./ A. Reading printed
text in documents, newspapers, books, etc.

B. Untath TOBapHbIe IEHHUKU U YEKU
B MarasuHax / B. Reading product price
tags and receipts in stores

B. UnTtath CyOTUTPBI [10 TEIEBU3OPY /
V. Reading subtitles on TV

I. 3aITOMHATD OT PYKY GJIaHKM, aHKETHI,
KBUTAHUMM U T. ./

G. Filling out forms, questionnaries,
receipts, etc. by hand.

I. Y3HaBaTh Jt0ael npu BCTpeue /
D. Recognizing people when you meet
them

E. BugeTs npensiTcTBUS Ipu X0abbe,

0 KOTOPbI€ MOXKHO CITOTKHYThHCS
(CTYTIEHbKM, TIOPO3KKY, KAMHM Ha TOPOTe
UT.M.)/

E. Seeing obstacles when walking that you
can trip over (steps, thresholds, stones on
the road, etc.)

JK. BBICTpPO OpMEHTUPOBATHCS
B HE3HAKOMOM MecTe /
J. Quick navigation in an unfamiliar place

3. 3amMeuarTs JIIOAEeN MM MalliHbI CIIpaBa
U CJieBa OT ce6s1, CMOTPSI TOJIbKO BIIEpes,
TIpu Xoab6e /

Z. Notice people or cars to the right and
left of you, looking only forward when
walking

W. [leiicTBUS C MEJIKMMU IIpeIMeTaMu,
pacronokeHHbIMY BOMM3M (TIPOJETh
HUTKY B UTOJIKY, HAIIOJTHUTD BOZ0¥ CTaKaH,
MIPUTOTOBUTD €1y, UBTOTOBUTD BPYUHYIO
MOJIe/IKy 13 6ymaru, 1epeBa u T. I1.) /

I. Actions with small objects located near
(threading a needle, filling a glass with
water, cooking food, making handmade
crafts from paper, wood, etc.)

4
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5. Hackosbko 6ecmokouT Bac HacTosiee cocrossHue Baiirero spenmus? /
How concerned are you about the present state of your vision?

Yamie TpeBOXYChb, HO Yaire He obpailaio
MHOTAA He o6paliai BHMMAaHMs, HO MHOTIA

Ouenb TpeBOKNT / Very BHMMaHMs / I worry more | 6Gecriokowch /I don’t pay

CoBceM He 6eCITOKOUT /

disturbing often, but sometimes I attention more often, but I'don’t worry at all
don’t pay attention sometimes [ worry
1 2 3 4

6. Kakue 06CTOSTEILCTBA, CBI3aHHBIE C HAPYIIIEHMEM 3PEeHs, 3aCTaB/IsIIOT Bac 0C06GeHHO CMTBHO
nepexxuBathb? / What circumstances related to visual impairment make you particularly anxious?

WNnorna CoBceMm He
OueHb [TepexkuBato, HO He
3 rnepexmBan / rnepexmnsan /
IMokasatenu / Indicators nepeskxuBato /I | ouens /I worry, but Sometimes I I don’t worr
worry very much not very much worry at all y
A. lanpHeriniee yxyaleHyue 1 2 3 4
3penus / A. Further
deterioration of vision
b. 3aBUCHMOCTB OT APYTUX 1 2 3 4
nmogeii / B. Dependence on
other people
B. HesamiuuieHHOCTb / 1 2 3 4
B. Insecurity
I. OguHouecTBO / 1 2 3 4
G. Loneliness
[. OmynieHne cBoeii 1 2 3 4
6eCIoIe3HOCTH IJIsT
okpykatomux / D. Feeling
useless to others
E. OTOpBaHHOCTD OT COOBITUIA 1 2 3 4
Bokpyr / E. Isolation from
events around you

7. HackosbKo BblI yZioB/Ie TBOpeHBI cBOel JXK13HbIO ceituac? / How satisfied are you with your life now?

CoBepIieHHO TMonHOCTbIO
HeYIOBNETBODEH / MaJio yoBieTBOpeH / [TouTu ynoB/ieTBOpEeH / JIOBIIETBOPEH /
Y PeH / Little satisfied Almost satisfied b PEH /
Completely unsatisfied Completely satisfied
1 2 3 4
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HU3KOUHTEHCUBHASA SKTCPAKOPIOPAJIbHAS
YAAPHO-BOJIHOBAS TEPAMNWA B BOCCTAHOBUTEJ/IbHOM JIEHEHUM
®UBPOINMJIACTUMECKOU UHAYPALIUU MOJIOBOIO HJIEHA
(BOJIE3HU NENPOHM)

I'ybanos E.C.!, bopsieB E.A.!, Ctronsapos C.A.!, KaukoBckuit M.A. 1,
Kanaes E.J.2

"YacmHoe yupexcderue 06pa3osamesbHas 0p2aHu3ayus 8vicuiezo 06pasosarus «MeduyuHckutl yHusepcumem ,,Peagus “»,
ya. Yanaeeckas, dom 227, 2. Camapa, 443001, Poccuiickas @edepayus

2 Camapckuti 2ocydapcmeeHHblli MeOUYUHCKULI yHU8epcumemn,
y/1. Yanaesckas, dom 89, 2. Camapa, 443099, Poccuiickas @edepayus

Pesome

BBemenne. ®uOpoIiacTMUecKast MHIYpaLus MOJIOBOro WieHa win 6oesHb [elipoHn, sBisieTcs 3a60/ieBaHEM
C HEJIOCTaTOYHO M3yYeHHBIMM 3TUOJIOTMEN U [TaTOT€He30M.

Ienn. VzyuyeHre s¢pGHeKTMBHOCTM HM3KOMHTEHCYBHOI 9KCTPAKOPIIOPAIbHOI yIapHO-BOJTHOBO Tepamnu B Jie-
yeHuu 6ose3Hu IeiipoHn.

Marepuanbl M MeToabl. [IpoBeneHo obcreqoBanue u jgedyeHue 20 mainyueHToOB 25-66 jeT (cpemHuii Bo3pact
45,5%4,3 roma) ¢ 60se3HbI0 Ileiiponn. OHU MPeIbsBISUIA KaJl00bl Ha MCKPUBJIEHNME TI0JIOBOTO Y/eHa, ociabieHne
3peKIMn, 60U MPU SPEKINH, TIOSBIEHME YIVIOTHEHNS B 06JIaCTY MOJIOBOTO WieHa. Bpems oT Havasia 3a60eBaHmsI
COCTaBMJIO 3—6 MeCSIIEB.

PesysbTaThl M 06CykAeHMe. V 6 nanyeHToB (30%) yron MCKpUBJIEHMS TIOJIOBOTO WieHa JocTuran 30 rpagycos,
y 14 manyenTtoB (70%) MCKpUBJIEHME OTCYTCTBOBAJO MM ObLJIO HE3HAUMTENbHbIM. [laJibIIaTOPHO OIpenens-
such 6mstiiky ot 0,7 mo 2 ¢M B aauHy. [Ipu ompoce 1o mkajae MekayHapoaHOrO MHIEKCa SPeKTUIbHOM (PYyHKIMK
(MUD®-5): 6 maryeHTOB (30%) MMeIM 3peKTUIbHYIO0 IUCPYHKIMIO JETKOI cTerenn, y 9 ormevannuch (45%) Hapy-
HIeHNMs YMEPEHHOJ CTeNeHN, y 5 MalyeHTOoB HapylieHus (25%) orcyrcrBoBain. COCYAMCTbIe HAPYILIEHMS BbISIBJIEHBI
TIpYU Y/IbTPa3BYKOBOI Aomiuieporpaduu y 9 mauueHToB (45%) ¢ speKTUIbHOM AVMCHYHKIMEN! YMEPEHHOI CTEMeHN.
B KauecTBe OCHOBHOI'O METO/Ia JIeueHMsI MICTI0/Ib30BaHa HU3KOMHTEHCUMBHAS 9KCTPaKopIiopaabHas yIapHO-BOTHOBas
Teparnus Ha MOJIOBOJ WIeH B 061acTy OMISIIIKK. B pe3ysbraTe JIedeHNs Y BCeX MalyieHTOB OTMEeYasach IOTOKUTENb-
Hasg auHaMuKa: MUO®-5 yBenmumics B cpeHeM Ha 5 6a/lJIOB, MaKCMMaJIbHBI YTOJl MCKPUBJIEHMS TT0OJIOBOTO WieHa
YMEHBIIWJICS M He TTPEeBBIIIAT 23 TPaLyCcoB, a TAKKe BCe MalMeHThl OTMETMIIN MCUe3HOBeHMe 60IeBOro CMHIPOMA BO
BpeMsI II0JIOBOTO aKTa.

BeiBogpbl. [IpyMeHeHM e HU3KOMHTEHCUBHOM KCTPAKOPIIOPAJIbHONM YAAPHO-BOJIHOBOW Tepamnum SIBASETCS Iep-
CTIEKTMBHBIM KOHCEPBATMBHBIM METOMIOM JieueHusi 60me3Hu [1efipoHn, ¢ BBICOKUM poduieM 6e3011acHOCTH.

KiioueBbie coBa: GubporuiacTiueckas MHAypauus MOIOBOTO YieHa, 6ome3Hb [1eifpoHM, 3peKTUIbHAS IOVC-
(bYHKIMS, HU3KOMHTEHCUBHAS 9KCTPAKOPIIOPAIbHAS YIaPHO-BOIHOBAS Teparisl.
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Abstract

Introduction. Fibroplastic induration of the penis or Peyronie’s disease is the disease with poorly understood
etiology and pathogenesis.

Aim. Examination and treatment of 20 patients 25-66 years old (mean age 45.5+4.3 years) with Peyronie’s
disease were carried out.

Materials and methods. 20 patients aged 25-66 years (mean age 45.5%4.3 years) with Peyronie’s disease were
examined and treated. They complained of curvature of the penis, weakening of erection, pain during erection,
the appearance of induration in the area of the penis. The time from the onset of the disease was 3—-6 months.

Results and discussion. The angle of curvature of the penis reached 30 degrees in 6 patients (30%),
in 14 patients (70%) the curvature was absent or insignificant. Plaques from 0.7 to 2 cm in length were identified
by palpation.

Mild erectile dysfunction was revealed in 6 patients (30 %) when questioned on the International Index
of Erectile Function (IIEF-5) scale, 9 patients (45%) had moderate impairments, in 5 patients (25%) there were no
impairments. Vascular disorders were detected by Doppler ultrasound in 9 patients (45%) with moderate erectile
dysfunction. Low-intensity extracorporeal shock wave therapy for the penis in the area of the plaque was used as
the main treatment method. All patients showed positive dynamics as a result of treatment: MIEF-5 increased by
an average of 5 points, the maximum angle of curvature of the penis decreased and did not exceed 23 degrees, and

all patients noted the disappearance of pain during sexual intercourse.

Conclusion. The use of low-intensity extracorporeal shock wave therapy is a promising conservative method
for the treatment of fibroplastic induration of the penis, with a high safety profile.

Keywords: fibroplastic induration of the penis, Peyronie’s disease, erectile dysfunction, low-intensity

extracorporeal shock wave therapy.

Bseneune / Introduction

dubporacTMyeckass MHAypalys II0J0BOTO Wiie-
Ha, wiu 6onesus Ileiipoun (BII), — aTo 3a6oneBaHue
HEeSICHOJ 3TUOJIOTUH, TIPM KOTOPOM Ha 6e/104HO0i 060-
JIOUKe TI0JIOBOIO YWeHa BO3HUKAIOT (UOGPOIIACTH-
yeckue OJIAIIKY, Hapyllawooll/e ee 3JaCTUYHOCTh U
MIPUBOISIINE K 9PEKTUIbHOI gehopMaly II0JI0BOIO
yjieHa [1].

SnugeMmosormueckue nmaHHble o BII orpanm-
YeHHbI. BbUIM OIy6IMKOBAHbI TIOKA3aTeau pPacipo-
crpanenHoctu — 0,4-20,3%, mpuuem 60iiee BbICOKAS
pacIpoCcTpaHeHHOCTh OTMeueHa cpedy IallieHTOB
C 9peKTUIbHOM auchyHkimei (3]) 1 caxapHbIM Aua-
6etom [1, 2, 3, 4]. HemaBHee ucciejoBaHMe TTOKa3asio,
yTo pacnpoctpaHeHHocTb BII B CIIIA cocraBnser 0,7-
11%, uTO TO3BOJSAET MPEANOI0KNATh, UTO ITO 3a6071e-
BaHUe SBJISIETCS HeAOCTAaTOYHO AMarHOCTUPOBAHHBIM
cocrosiHueM [5]. BonesHs IleiipoHu yalie BCTpeuaeTcst
y My>KUMH B Bo3pacTe 50-60 jieT, TeM He MeHee BbI-
SIBJISIETCSI TAKKe y 6osiee MOJIOIBIX My>kumH (<40 jeT),
HO C MeHblIIeli paclpOCTPAaHEHHOCTBIO, YUeM Y MY>KUUH
crapuiero Bospacra [1, 3].

Otuosnorust BII Heu3BecTHa, HO MOBTOPSIOLIEECS
MMKPOCOCYAMCTOE TOBpPEXKIeHMe WIM TpaBma Oes-
KOBOJi 060JIOUKM TO-TIPEXXHEMY SIBJIIeTcSl Haubosee

MIMPOKO PACIpPOCTPAHEHHOI TUIOTEe30i, OObBSICHS-
Ioleit aTuonoruio 3aboneBaHus [3]. AHOMasbHOe
3aXMBJIEHME DPaHbl IPUBOOUT K PEeMOLENINPOBAHUIO
COeAVIHUTENIbHOI TKaHU B (GUOPO3HYI0 OAIIKY [6].
O6pa3oBaHue OIAIIKM, B CBOIO OUYepelb, MOXKET ITPU-
BECTU K MICKPUBJIEHMIO, KOTOPO€e MOXeT CHe/laTh He-
BO3MOXHBIM ITOJIOBOI akT. OTmMeuaeTcsl poJib reHe-
TUYECKUX (HAKTOPOB, KOTOPbIE SIBJISIOTCSI OOUIMMMU
Takke s 6ome3HM IlapKMHCOHA U KOHTPAKTYPBI
HoomonrpeHa [4].

Haubomnee yacTo cOmyTCTBYWOMMMHU 3a60/I€BAHUSI -
MU U paKTOpaMy pUCKa SIBJISIOTCS AMabeT, TUIepTo-
HUS, OUCTUIINAEMUM, UIIeMuyeckass KapAuoIaTus,
ayToMMMYyHHble 3abonmeBanust [1, 7], speKTuUIbHAs
IUCHYHKUIMS, KypeHue, Uype3MepHoe YIoTpebieHne
aJIKOroJjIsl, HU3KMI1 YyPOBEHb TeCTOCTEpPOHA M OIlepa-
LMY Ha Ta30BbIX OpraHax (HalpuMep, paayuKaabHas
[IpOCTaT3KTOMMU) [6, 8].

B Hacrosee Bpems ubporiactTuueckass MHIY-
paius ToyioBoro wieHa (6one3Hb IleifpoHu) ocTaér-
CSl aKTyaJbHOI MPO6IEeMOli, TaK KaK OKOHUYATeIbHO
HEM3BECTHBI ITUOJIOTUS, TATOTeHe3 3aboeBaHus,
IpeTepreBalOT M3MEHEHMS! B3IVIALbl Ha TaKTUKy U
MeTOAbl KaK KOHCEPBATUBHOTIO, TaK M ONEPaTUBHOTO
JIeueHus.
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IHenn / Aim

V3yuenne 35¢G@dEKTUBHOCTY HU3KOMHTEHCUBHOI
SKCTPAKOPIIOPaAbHONM yOApHO-BOJIHOBON Tepamuu B
neyeHuu BII.

Marepuasnsl ¥ METOIbI /

Materials and methods

Ha 6asze MHoronpoduibHO KJIMHUKU
MepuuuHcKoro yHUBepcutera «PeaBus» (r. Camapa)
npoBeneHo obcmenoBaHme u jgedyeHue 20 manyueHTOB
¢ BII. Bo3pacT mauyeHTOB COCTaBUa 25-66 et (cpen-
HUt Bo3pacT 45,5+4,3 rona). [TanyeHTbI TIpeIbsIBISIIN
3KaJ106bI HA MCKPUBJIEHME TIOJIOBOTO WieHa, ociabiie-
HMe 3peKINM, 601U TTPU IPEKLUM, TTOsIBJIEHNE YIUIOT-
HeHUsI B 00J1aCTU MOJIOBOrO ujeHa. Bpems oT Hauana
3a60/1eBaHMsI COCTaBUIIO 3—6 MeCSIIEB.

O6cnemoBaHMe GOMBHBIX BKIHOYAIO OMPOC C MPU-
MeHeHMeM MeXIyHapOgHOTrO MHAEKCA 3PEKTUIbHOM
dyukuunu (MUI®D-5), dusukaibHOe 06CIeIOBaHNE
¢ ¢ororpadupoBaHmreM B TPEX MPOEKLUMSIX MOIOBO-
ro WwieHa B COCTOSIHUM 3PeKLMMU, YAbTPa3BYKOBYIO
nomreporpaduio nonosoro wiena (Y3OI) ¢ mpu-
MeHeHMeM GapMaKompoObl: alMpoCcTaaui B [103e
20 MKr IOC/Ie TPUTOTOBJIEHMSI PacTBOpa BBOOWMIICS
BHYTPMKaBEPHO3HO C MCIIOIb30BaHMEM WIJ pa3Me-
pom 27-30 G pauuHov 13 mm. IlperapaTt BBOOMICS
¢ cobnmofieHMeM MPaBUI aCEIITUKY B OPCO-aTepab-
HYI0 4acTb IIPOKCMMAaJIbHOJ TpPeTU IMOJI0BOTO YjeHa.
[Tpu V3T onileHMBaINCh MaKCVMaJbHasl CUCTOINYE-
CKasl, CpenHsIsl, IMacToamyeckass CKOpoCTM KPOBOTOKA
U MHIeKChI TTepu@epuueckoro COMPOTHUBIEHNS B COCY-
Jlax MOJIOBOrO YjeHa. Bcem manmeHTam NpOBOOUINCD
00IIeKIMHUYECKNEe J1TabopaTOpHbIe TeCThl (0OIIMIA
aHaIM3 KPOBU, MOUM, GMOXMMUYECKOE MUCCIeIOBaHNe
KPOBU) C L1€/IbI0 BBISIBJIEHMS CONTYTCTBYIOLIEI ITaTOI0-
ruun. ViccienoBaiy ypoBeHb MOJMIOBBIX ¥ TOHALOTPOM-
HBIX TOPMOHOB B CBIBOPOTKE KPOBMU: TECTOCTEPOH,
[7106Y/IMH, CBSI3bIBAIOIINIA TTOI0BbIE TOPMOHBDI, HOJIIH-
KYJIOCTUMY/AVPYIOLMUIT TOPMOH, JTIOTeMHU3UPYIOIINI
TOPMOH, MPOJaKTUH, 3CTPaguoa. Y BCeX MaleHTOB
MPOBeNeHO MCCIefoBaHe MUKPOQIOPHl ypOTeHU-
TQJIbHOTO TpakTa METOLOM IOJMMepPa3HOoi LemHOo
peakiuu B peXXume peaabHOro BpeMmeHu «AHApodIop
24», ynpTpa3BykoBoe uccienosanue (Y3U1) opraHos
MOIIOHKM, TpaHCAboOMMHAIbHOE, TPaHCPEeKTaIbHOe
V3U mpexncraTenbHOl Kene3bl. YpodinoymeTpuss u
ormpoc 1o mkase IPSS npoBenens! 5 mauyeHTam (25%)
C Mpu3HaKaMu JOOPOKAUECTBEHHON TuUIepIUIasun
MpencTaTeNbHONM >Kene3bl. [lanueHTam B BO3pacTe
40 neT u crapilie BbIIOJHEH aHA/IN3 KPOBU Ha IPOC-
raTcrenyduyeckuit antures (IICA).

PesynbraTsl / Results

[lo pesynbraTaM o00C/I€qOBaHMUSA, OOLIEKIVHU-
yeckue JabopaTOpHbIe TECThbl OTKIOHEHMI He BbI-
sy, o61mit IICA KpoBu He TpeBbIIaa 2,5 Hr/mi,
KOHIIEHTpaL/s TOJOBBIX Y TOHAAOTIIPOITHBIX TOPMO-

HOB HaXoOwWjach B Ipefenax pedepeHCHbIX 3Haue-
HMil. KOMIUIEKCHOe y/IbTpa3BYyKOBOE MCCAeIOBaHME
MpeACTaTeNbHOV Kele3bl BBIIBUIO TMPU3HAKU XPO-
HMYECKOTO TPOCTATUTA, CKIEPOTHYECKMEe W3MeHe-
HUSI, KaJIbIMHATEI ¥ 11 mauyeHToB (55%), mpuUsHaKM
IOGPOKAUEeCTBEHHON TUITepIUIasuy MpeAcTaTeaIbHOM
skeme3pl — y 5 manyeHToB (25%). O6BEM IpencTa-
TeJIbHOI JKejIe3bl y 9TUX MSITU MY>KUMH He TTPeBbIIIasT
50 cm®, 06BEM OCTATOUHOI MOUM — He 6onee 25 mi,
rmokasarenu ypodaoymeTpuu — He3HAUUTeTbHAs
MH(ppaBe3MKaabHast OOCTPYKIMs, MO mKaue IPSS —
yMepeHHbIe HapylleHus ypoauHamuku (8—15 6ai-
J0B). AHApOoduiop 24 He BBISBWI MHMEKIUiA, mepe-
OAKIIMXCS TOJOBBIM ITYTEM, TOJIBKO Yy 7 IMalEHTOB
(35%) ompenmensuics nucbuo3 ¢ mpeobnagaHueM yc-
JIOBHO-TIATOT€HHOJ aHaspoOHOV MUKpPOQopsl. IIpu
ocMOTpe y 6 mauueHTOB (30%) yrojn MCKpPUBJIEHMUS
MOJIOBOTO ujeHa gocturaa 30 rpamycos, y 14 mauu-
eHTOB (70%) VICKpUBJIEHVE OTCYTCTBOBAJIO VMJIM OBLIO
HE3HAUMTENbHBIM. [laJbIIaTOPHO  OMIpPEIeNsINCh
omsiky ot 0,7 mo 2 ¢M B IJIMHY Ha JOPCAIbHOI MO-
BEPXHOCTY [TOJIOBOTO WIEHA, UTO ObUIO MOATBEPKIEHO
pe3ynbTaTaMiu yIbTPa3BYKOBOTO VMCCIenoBaHus. [Ipu
IOCTVKEHUY SpeKIny Gubpo3HbIe OJISIIIKY BU3YaIu-
3MPOBANNCH B BUJEe TUIEPIXOTEHHBbIX 0Opa3oBaHMIt
B 0€JIOUHOJT 060JI0UKE C aKyCTUUECKOI TeHbI0, HEO -
HOPOOHOI CTPYKTYPOI1, KaJIbLIMHATAMM.

ITpu ompoce 1o mkaie MUI®D-5: 6 mauueHTOB
(30%) wuMenu SpPeKTUJIbHYI0 AUCHYHKIUIO JETKOM
crerienu (16-20 6annoB), y 9 manyeHTOB (45%) OT-
MevaInch HapylleHus] yMepeHHoi crermenu (11-15
6a/10B), y 5 maiueHToB (25%) HapyIIeHUs OTCyT-
cTBoBayM (21-25 6atoB). Ilpu mpoBegeHuu yiabTpa-
3BYKOBOI [momrieporpaduy BBISIBEHBI ITPU3HAKU
COCYIMCTBIX HapyIIeHMii y 9 mannueHToB (45%) ¢ spek-
TWJIbHOJ IUCHYHKIMEN YMEPEHHO CTEIIeHH I10 [IKa-
e MUD®-5.

Bcem marmueHTaM ITPOBOAMIOCHh KOHCEPBATMBHOE
JledeHre HeCTEePOUIHBIMU ITPOTUBOBOCITAIUTENbHbI-
mu npenaparamu (HIIBIT) u uarn6uTopamu docdo-
IyacTepasbl 5-ro Tuma (taganadui, 5 Mr eskeJHeBHO)
BHYTpb, a Taxke HIIBII meCTHO Ha KOXY IIOJIOBOTO
yjieHa B 06acTy OJISIIIKMA, PV HAJIMYMM HapyLIIeHWI
YPOOMHAMMKY HAIMEeHThbI TPUHUMAIN TAMCYIO3MH.

B xauecTBe OCHOBHOTO METOAA JIEYEHMS UCITOJb-
30BaHa HMU3KOMHTEHCHBHAS OSKCTPAKOPIOpaIbHAS
YIapHO-BOMHOBAS Teparusl Ha IOJI0BOJ WIeH B 00-
J1acTy O6mKK. JledeHMe MPOBOAWIOCH HA ammapare
Storz Medical (IllBeiinapust), ceanc Bkiaovan 2000
MMITYyJIbCcOB, SHeprus — 0,25 m/k/cMm?, yactrora —
4 T'u. BeimonHsyiv 1 ceaHC B HENENIO HA MPOTSKEHUM
6 Henesb.

B pesynbrare jsieueHust y BCeX IMAIMEHTOB OTMe-
yajach MOJIOKUTEIbHAS AMHaMuKa: MUID-5 yBenn-
YMUJICSI B CpeAHeM Ha 5 6ajioB, MaKCUMAJIbHbBIN yIoJ
VMCKPUBJIEHUS IIOJIOBOTO WIEHA YMEHbIIWICS U He
MpeBbIlaa 23 TPagycoB, a TAKKe BCe MALME€HTHI OT-
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METW/IU CUe3HOBEHE 60IeBOrO CMHIPOMA BO BPeMSI
ITOJIOBOTO aKTa. [ToOOUYHBIX 1 HeKeIaTeIbHbIX 3 dek-
TOB BO BpPeMSI U ITOCJIE JIEUEH ST HE OTMEUEHO.

0o6cykaeHnue / Discussion

B TeueHme 3a60j€BaHMSI BBIIEISIOT OBe (asbl.
[lepBast — akTMBHAs BOocHajuTeNbHast dasza (ocTpas
(asza), KoTOpast MOXeT ObITh CBsI3aHA C 6OJIe3HEHHOI
SpeKIIMeii U OIYTUMbIM y3€JIKOM MU OJISIIIKOi B 6e-
JIOUHOJ 0060JI0UKe MTOJI0BOT0 UIeHa; Kak MpaBuio, HO
He BCerma, HauMHAeT pa3BUBATHCS MCKPUBJIEHME T10-
JIoBOrO ujeHa. Bropas — ¢ubposHas dasa (XpoHuUe-
ckast hasa) ¢ 06pa3oBaHMEM TBEPIbIX MATbIIMPYEMBbIX
671s11IIeK, KOTOPbIE MOTYT KaJblIMHUPOBATHCS, CO CTA-
6unm3anmeii 3a6omeBaHust 1 JepopMaliyiei mojJoBoro
yineHa. Co BpeMeHeM OXMIAeTCS, YTO MCKPUBIIEHVE
MOJIOBOTO WieHa mnporpeccupyet y 21-48% mauu-
€HTOB WJIM CTaOUIU3UPYETCS Y 36—67% IallieHTOB,
B TO BpeMs KaK CaMOIIPOM3BOJIbHOE YIyullleH/e Ha-
6/1I0aJI0Ch TOMBKO ¥ 3-13% maumenTtos [9, 10, 11].
B menom pedopmarmys IOMOBOTO ujieHa SIBJISIETCS
Haubosee pacrpoCTPaHEHHBIM IT€PBBIM CHUMITTOMOM
BIT (52-94%). Bonb siBsIeTCS BTOPBIM Haubosiee pac-
MmpocTpaHeHHbIM cumIiToMmom IIII, KOTOpbIii Mpo-
sapasercs y 20-70% manyueHTOB Ha paHHUX CTagMUSIX
3aboneBanus [12]. Bonb MMeeT TeHOEHIMIO CO Bpe-
MeHeM ucue3aTh Y 90% MYKUMH OObIYHO B TEUEHME
MepBBIX ABEHAAIIATY MeCSIleB IMOC/Ie Havasa 3abose-
BaHus [10].

OTo comracyeTcsl C TIOJIyUeHHBIMM HaMM CBefe-
HUSIMM O MaKCMMaJbHOM OOpalleH! MalyeHToB 3a
YPOIOTMUECKO MOMOIIBI0 Yepe3 3—6 MecsieB, KOoraa
yke chopmupoBamuch GUOPOTUUECKMEe M3MEHEHMS,
KOTOpbIE ¥ XapaKTepu3yIOT HaJuuMe COOTBETCTBYIO-
e CMMITTOMAaTUKMN.

[TomyMO (GYHKIMOHAIBHBIX WM3MEHEHUI I10J10-
BOTO aKTa, MY)KUMHBI TaKKe MOTYT CTPaAaTh OT 3HA-
YUTEJbHBIX MCUXOIOTUUECKUX PACCTPONMCTB. AHAIN3
AHKeT I10 TMCUXUYECKOMY 3[I0POBBIO IOKA3a/IM, UTO
48% my>kurH ¢ BII MMeT yMepeHHYI0 W TSDKETYIO
JeIpeccuio, JOCTATOUHYIO AJISI MeAUIIMHCKO OI€HKMU
[13].

V 45% o06ciiemoBaHHbBIX MAMIEHTOB B 3TOT HEPUOL,
HaOTIOAAMICh YMEPEHHbIe TTPOSIBIIEHNSI 9PEeKTUIIbHOM
IUCHYHKINN.

OTcyTcTBUe 60 U CTAOMIIBHOCTh KPUBU3HBI I10-
JIOBOTO YjieHa B TeUeH)e He MeHee TPeX MeCSIIEB SIB-
JISTIOTCST OOILIEMIPUHSTBIMU KPUTEPUSIMU CTAOMIM3a-
uuy 3aboneBanus [14, 15].

OO6BbeKTMBHAS OIl€EHKA WCKPUBJIEHMSI TIOJOBO-
rO ujieHa C OSpeKUueli SBISeTcsS 00s3aTeabHOI.
OpekTuibHAs (PYHKIMS MOXKET ObITh OLlEHEHA C WC-
nosib3oBaHueM IIEF (MexxmyHapoaHasi 1kajia OLeHKNU
3PEeKTWIbHOV MYHKIIMN) [16]. DpeKTuabHAsS AUChYHK-
LIMS 4aCTO BCTpevaeTcs y mauyueHToB ¢ bIT (30-70,6%)
[17,18]. B Hallem ucciiefoBaHMM HapyLIeHMS [T0JI0BO
(byHK1MM BBISIBJIEHBI Y 15 manyeHToB (75%).

B sneuenuu BII npuMMeHSIIOTCS KaK KOHCEPBATUB-
Hble, TaK ¥ XUpypruyeckue Mmetonbl. KoHcepBaTUBHOE
neuyeHue BII B mepByw ouepelb OPUEHTMPOBAHO Ha
MalMeHTOB paHHel cTaguy 3aboyieBaHusT OJIS 00-
nerueHust 60U U TIPemOTBpaleHMs IPOrpeccupoBa-
HMS 3a00IeBaHMST WM eCIV TIallieHT OTKa3bIBAeTCs
OT APYTUX BapMaHTOB JieueHUsI BO BpeMsl aKTUBHOI
dassr [10, 19]. Bbuto TpenIoskeHO HEeCKOTbKO Bapu-
aHTOB, B TOM 4McJie TlepopaibHas dhapMaKkoTeparnms,
BHYTPUMBbIIIEUHAs] MHbEKLIMOHHAS Tepanusl, yIapHOo-
BosiHOBag Tepanus (SWT) u gpyrue mecTHbIE METO/IbI
Je4eHusl.

Pe3ynbTaThl MCCIeIOBaHUIA TI0 KOHCEPBATUBHOMY
snedeHo BIT 4acTo MpOTMBOpPEUMBEI, YTO 3aTPYOHSI-
eT TpefoCTaB/ieHMe peKOMeHAaluii B IOBCeIHEeB-
HOM, KIMHUYecKoV MpakTtuke [20]. PekomeHpmauumn
EBponerickoii accoumanum yposioros (EAY) He mop-
Iep>KMBAIOT MCIIOIb30BaHME TepOpalbHbIX Ipe-
napaTtoB sl jedyeHus BII u3-3a X HEJOCTATOUYHOI
spderTuBHOCTM (TaMOKCHM(EH, KOJXUINMH, BUTA-
MuH E, mpokap6a3uH) win JOKa3aHHOTO pe3yibTaTa
(L-kapHUTHKH, TeHTOKCUbWUMH) [19, 21-23]. OTO yT-
BepKIeHMe OCHOBAHO Ha HECKOIbKUX MEeTOZAO0JOTU-
YeCKMX HefoCTaTKaxX JOCTYMIHbBIX UccieqoBanmit. OHu
BKJTIOUAIOT B Ce0sT X HEKOHTPOIMPYEMbIil XapakTep,
OrpaHMYeHHOe YMCIO MalMeHTOB, MPOILeIIINX Kpa-
TKOCPOYHOE Hab/oeHe, ¥ pas3anyme UCII0Ib30BaH-
HBIX [TOKa3aTesei ucxona [24, 25]. B HacTos1ee Bpe-
MSI MUMEIOTCS TIOJIOKUTEeNbHbIEe JaHHbIE O JTOKaJTbHOM
(mectHOM) npuMeHenuy HIIBII, mHrn6uTopoB ¢oc-
dbommacrepassr 5-ro Tumna, pepMeHTOB (KOJIJIAareHasbl
M T.I.), BepamaMwia, HUKapAUIIMHA, MHTepdhepoHa
anbda-2b, rMasypoHOBOI KUCIOTHI, 6OTYIOTOKCHHA.

B riociemHue rogpl linpe BHEAPSIETCS BO3OEJiCTBIE
C JIeueOHOI 11ebI0 HU3KOMHTEHCUBHOM 3KCTPaKOp-
MOpaJIbHOM yaapHO-BOMHOBOM Tepanuu (LI-ESWT) ,
CITOCOOHOI BBI3BATh HEOBACKY/ISIPU3AIIMIO U YITyUlIle-
HJe MeCTHOro KpOoBOTOKa [19]. MexaHusm meiicTBus
OCTaéTCs 10 KOHIIA HEesSCHBIM, HO CYIIECTBYeT [Be
runote3bl. COIIaCHO MepBOil TUIIOTEe3e, YAAPHO-BOJI-
HOBas Teparnus paboTaeT IyTeM HermoCpeICTBEHHOTO
TIOBPEXIEHNST ¥ PeMOIeNMPOBAHMS OJISIIIKY TTOJI0OBO-
ro wieHa. CoriacHO BTOpO¥ T'UIIOTe3e, yAapHO-BOJI-
HOBasl JTUTOTPUIICUSI YBETUUMBAET BaCKYJISIPU3ALIUIO
o6acTu, BbI3bIBASI TEPMOAMHAMMUYECKYE M3MEHEHMS,
NIPUBOASIIME K BOCHAIUTENbHON peakuuu C MOBBI-
[IEHHOJ aKTMBHOCTbI0O Makpodaros, BbI3HIBAIOIINX
JU3UC U pe30op6Imio 6sIIex [26].

B paHI0MM3MPOBaHHbBIX KIMHUUECKUX UCCIIE0BA-
HUSIX U MeTaaHanu3se [27-29] oueHuBanu 3dhderTuB-
HocTb LI-ESWT nipu neyenun BII. Bce uccnemoBanms
TOKa3ajay MOJIOKUTeNbHbIE PEe3Y/IbTaThbl C TOUKU 3pe-
HUSI obseryeHust 60/, HO CTAaTUCTUYECKM 3HAUYMMO
He BAMSUIM Ha KPUBU3HY IOJIOBOTO UjieHa U pasmep
oK. MetaaHanmu3s 17 ucciiefoBaHuii IoKasal, uTo
ucrionb3oBanyue YBT yinyulaeT CeKCyaJbHYIO U 3peK-
TWIbHYI0 (YHKIMIO, @ TaKkKe CII0COOCTBYET YMEHb-
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menuto 6omm [30, 31, 32]. B oTeuecTBEeHHOII UTEpa-
Type MMEeeTCsI HeOOJIbIIoe KOIMYECTBO ITyOaMKaLii
[0 TPUMEHEHMI0 3TOr0 METOAA, C MaJbIM YMCIOM
HAOIIOMeHNI, a TaKKe SKCIIepPUMMEHTAJbHBIX PaboT
[33-36]. [lonyuyeHHbIE B JAaHHOM MCUIENOBAHUM pe-
3YJIbTAThI C OBICTPBIM YMEHBIIEHMEM WIN yCTpaHe-
HyeM O00JIEBOTO CHMHIpPOMA, OTCYTCTBME ITOOOUYHBIX
3(deKTOB MOTYT MPUBJIEUYL K STOMY METOIY TepaIumu
6osbIllee BHUMaHMeE.

3axkiaiouenmne / Conclusion

[IpyMeHeHMe HU3KOMHTEHCUMBHOI 3KCTpaKop-
MOpaJTbHOM  YOApPHO-BOJHOBOW  Tepamnuu  SIBJISI-
eTCsl TIepCIeKTUBHBIM KOHCEpPBATMBHBIM  MeETO-

IOM JieueHUs1 (UOPOIUIACTMUECKOV WMHIypaIun
MOJIOBOTO YjieHa C BBICOKMM ITpoduieM 6e30ImacHo-
cti. ITo/105KMTeIbHBIMY MOMEHTaMM MEeTOAVUKN SIBJISI -
10TCSI 6€360/1e3HeHHOCTh, HeMHBA3MBHOCTD, BO3MOXK-
HOCTb ITPOBeJEHMS IOBTOPHBIX KyPCOB JIEUEHMSI.

C yJ4eTOM HEe[OCTATOYHOTO KJIMHUYECKOTO OIThITA
npuMeHeHMsI JaHHOM MeTOOMKM B MMPOBOI1 U OTede-
CTBEHHOII ITpaKTHUKe He0OXOAMMO IIPOA0JIKATh UCCIe-
IOBaHMS 110 €€ MCIIOAb30BAaHMIO B JIeUeHUM O0Ie3HU
[Teiiponn.
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EJIEHbl MUXAWNOBHbI CTAPOBUHOM
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«®DemepasbHbIi HAYYHBIN [EHTP peabuaIuTanum MH-
BammaoB uM. [LA. Anpbpexta» MUHMCTEPCTBA Tpyda
U couManbHOM 3amuThl Poccuiickoii @enmepanym cep-
JIEYHO MO3APAaBJISIOT PYKOBOAMTEIS OTAesa podeccu-
OHAJIbHONM U TICUMXOJIOTMUECKOl peabuauTanuy MHBa-
munoB Eneny MuxaitmoBny CTapoOuHY, MHOTME TOZbI
SIBJISTIONITYIOCST COTPYIHUKOM IleHTpa, ¢ 106mieeMm.

3a rIeyaMy Hallero 6uIsipa JOITMiA U HaChIIIeH-
HbIT TTpodeccMOHaANbHBIN MyTh. EneHa MuxaiiioBHa
3akoHuYMIa JIeHMHTPaACKMIA TOCYRAPCTBEHHBIN Tena-
rormueckuii MHCTUTYT UM. A.M. l'epuena. B 1988 rogy
3alMTWIa KaHOWAATCKYIO JMcCcepTalyuio To CIie-
uyanbHoCcT «Teopuss m  uMCTOpUSI TI€IATOTUKNY»,
a B 2004 rogy — IOKTOPCKYIO IVICCEPTAIAIO IO CITeI M-
anbHOCTU «Teopust U MeToaMKa MPodeCcCUOHATbHOTO
o6pasoBaHusl» Ha TeMy <«KOHIIEINTyaJbHas MOJEb
CUCTEeMbI HeIlIpepbIBHOIO MpodeccroHaIbHOro obpa-
30BaHMS MHBAJIMUIOB» U MOAyUYMJIa CTelleHb AOKTOpa
refarornueckux Hayk.

B ®epepasbHOM ToCygapCTBEHHOM OIOIKeT-
HOM yupexneHuu «DemepanbHbIli HAyYHBIV ILEHTP
peabwinTauuy MHBaIUOOB uMeHM I[.A. Anb6pexra

MuHucTepcTBa Tpyda U COIMIbHONM  3alliu-
Tbl Poccuiickoii @epepauyn» (panee JIMDTUH,
CIIGHUMOTUH) Enena MwuxaitioBHa paboTaer

¢ 1992 ropma. C 1998 ronma sBisSIeTCS pyKOBOOUTENIEM
oTnena.

Vms Enensl MuxaiioBHbl CTapo6GMHOI XOPOIIO
M3BECTHO BCEM, KTO MHTEPECYETCS MPobIeMamMu Tpy-
JIIOYCTPOICTBA MHBAMUIOB. JJOKTOp Iemarormyeckux
HayK, HbIHE PYKOBOOMUTENIb OTHENa MPodeccuoHab-
HOJi U TICUXOJIOTUUECKO peabuInTauuy MHBAIUIOB,
Enena MuxaiyloBHa BHec/Ja 3HAUMTEJbHBIN BKJIA[,
B pellleHue IMpobJeM, CBSI3aHHBIX C ITPodeccruoHalb-
HOJi camopeanu3aluen Tiaeii c orpaHMYe HHbIMU BO3-
MOKHOCTSIMMU. [Tof1 ee pyKOBOACTBOM CHOPMIPOBAHBI
M TIONYYMIM Pa3sBUTHeE 6a30BbIe MOIOXKEHUS COBpe-
MEHHO CMCTeMbI MPO(eCccuoHaTIbHOM OpMEeHTALIN U
TPYAOYCTPOICTBA MHBAIMIOB PA3JIMYHBIX KATErOpuii,
B TOM YMCJIe JIIofieli C MHTeIeKTyaIbHbIMM Hapylile-
HUSIMM ; KOHKPETU3MPOBaHbl OCHOBHbIE aCIIeKThI IIPO-
(hbeccroHaTBbHOM OPMEHTAIMM JINI] C OTPAHUYEHHBIMU
BO3MOKHOCTSIMU, BKJIIOUasi COBpeMeHHbIe MeTouue-
CKMe TIOAXOAbI K MpodOopUeHTaly MHBAINUIOB, OT-
Bevaloliye AOCTVKeHUSIM COBPEeMEeHHOl HayKu U
MPaKTUKM, peaJbHbIM COIMATbHO-3KOHOMUUECKUM
yCcIoBUSIM; 0OOCHOBaHMe Hambomaee 3(PGheKTUBHBIX
METOOMK ¥ METOAMYECKUX IIPUEeMOB MpodopreH-
Taluyu, OPTaHM3AIMOHHO-MeTOANYecKe BOIPOCHI

peanusainuy MpodeccruoHaJbHbIX IMPO6; 060CHOBA-
HMe TeXHOJOTUM TEePCOHATbHOTO COITPOBOKIAEMOTO
TPYIOYCTPOIICTBA, BBIMYIIEH P GyHIAMeHTaTbHbIX
MoHoOTpadumii, 0600IIAIIMX MHOTOJIETHUI OIBIT
paboOThl ¥ OIPENeNSIONMX TePCIIEKTUBBI PA3BUTHS
IaHHOTO HarmpaBieHusi B Poccuiickoin ®demepaiinu,
IIMPOKO M3BECTHbIX B cTpaHe (IIpodeccroHanbHast
OpMeHTalus JIUIL, C yUeTOM OTpaHMYeHHBIX BO3MOXK-
HocTeii 3mopoBbst / E.M. Ctapo6uHa, E.O.TopanueBckasi,
W.E. KyspmmHa. — M.: ®opym, 2014. - 351 c.;
Crapo6una E.M. IIpodeccruonanbHoe o6pasoBaHue
MHBaNIUIOB. — M., UnTemnekT-Lentp, 2003. — 192 c.;
Crapo6una E.M. ITpodeccroHanmbHast IOATOTOBKA JIAL]
C YMCTBEHHOI oTcranocteio. — M.: «OHAC», 2003. -
120 c.; IIpodeccroHanbHas opueHTalus, mpodeccu-
OHaJIbHAsI MOJTOTOBKA U TPYAOYCTPOICTBO MPU YM-
CTBEHHOM oTcTasiocTyt / Metomnueckoe rocobmue. ITop,
Hay4JHOIi pemakieit Crapobunoit E.M. — M.: ®OPYM,
2010. — 236 c.; CoBpeMeHHbIe TOAX0IbI K pa3paboT-
Ke TpYIOOBBIX peKOMeHAaluii B MHAUBUIYAIbHOM
MporpaMme peadbWINTalMy WHBAIMUIA B CHUCTEMeE
MeIVKO-COIMaMbHOM 3KCIlepTu3bl / MeToauueckoe
riocob6ue. ITom HayuHOI pengakimeii Ctapo6unoii E.M. -
M., 2014. — 64 c.; DXKOHOMUYECKOEe 0O00CHOBAHME TEX-
HOJIOTMM TIepCOHAJIBbHOTO COIPOBOXKAAEMOTO TpPYy-
JIOYCTPOMCTBA MHBAIUIOB U IPOrPaMMbl OOyUEHMST
KypaTopos. — CII6., 2015. — 56 c.). Ony6amMKoBaHHbIE
TPYZIBI BOCTPEOOBAHBI PA3IMUHBIMU CITEIIVIATVICTAMM,
BKJIIOUAsl PyKOBOAMTEse OpraHu3auuii U CIenu-
anMCTOB-TIPAKTUKOB, 3aHSTBIX pellleHNeM BOIPOCOB
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TPYAOYCTPOICTBA JINI] C OTPaHMUEHHBIMY BO3MOXKHO-
CTSIMU B LIEJIOCTHOJ CHCTeMe KOMIUIEKCHO peabuin-
TaLMy ¥ abuanTanumn.

Enena MuxaiioBHa MMeeT GOJIBIION OIBIT Ipe-
nopgaBaTtenbckoi pgesitenbHocTM. C 2000 o 2004 r.
3aHMMaJa JO/DKHOCTD OIleHTa Ha Kadeape opraHu-
3auyy MC3 u peabunuranyy CaHkT-IleTepOyprckoro
MHCTUTYTa yCOBEPILIEHCTBOBAHMS Bpaueii-9KCIIepTOB;
¢ 2009 110 2017 r. — mpodeccopa kadenpsl [Tegaroruku
U TIeJarormyeckmx TeXHOJOorui JIeHMHIpagCckoro ro-
cymapcrBeHHOro yHuBepcurera um. A.C. IlyimikuHa;
¢ 2018 r. — mpodeccopa MHcTUTyTa HehEKTONOIN-
yeckoro obpasoBaHusi u peabwmrauyu PITIV um.
A. TepueHa, SBASIETCSI HAYUYHBIM PYKOBOOUTEIEM
BasoBoro 1meHTpa, 06eCIeuMBAIOIIETO ITOAIEPSKKY
(byHKUIMOHMPOBAHMS CUCTEMBI VMHK/IIO3MBHOTO Cpel-
Hero MpogeccruoHaIbHOTO 06pa30BaHMs JIMIL C Orpa-
HUYEHHBIMM BO3MOKHOCTSIMU 3[0POBbSI I MHBATUI OB
B CankT-IleTep6ypre.

Henb3s1 He OTMETUTb 3HAUNTENbHBIN BKIaL EneHbl
MuxaiJioBHbI B peanu3aliio MEPONPUSITUIl MO MO-
BBIMIEHNIO KBaAMUKAIMY CIELMATNCTOB pas3and-
HBIX KaTEeropuii, 3aHSIThIX B CUCTeMe KOMIIEKCHOI
peabuauTauuy U abuauTauyMu. Ee Tpymbl MCIOIb3y-
I0TCSI ITPY MIOATOTOBKE KaAPOB [JIST COMAaTbHOI cde-
pbl. ITog ee pyKoBOACTBOM BefeTcst 6osbliast pabora
10 pa3paboTKe He MMEKNMX aHAIOTOB MPUMeEPHBIX
IOTIOTHUTEbHBIX 00pa30BaTEIbHBIX IIPOTPAMM I10
1leJIeBbIM Kypcam B pycjie JaHHOTO HallpaBjeHus,
OCYIIIECTBJISIETCS HEeMoCpeACcTBeHHass pabora 110
MMPOBEIeHMI0O KYpPCOB TIOBBINIEHMST KBaAM(UKALIIN
COeUMaJIMCTOB M3 MHOTMX PEeruMoHOB Poccuiickoit
Qenmepaniiu € yyeTOM COBPEMEHHBIX ITOAXOA0B
K OCYIIIeCTBJIEHUIO TaHHBIX MEPOTIPUSITHIA.

B mocnegHue rombpl mopm PyKOBOACTBOM EmeHbI
MuxaiJioBHbl aKTMBHO Pa3BMBAETCSI TakKOe HOBOE
U BocTpeboBaHHOe B Poccuiickoii demepauyy Ha-
MpaBJjieHMe, KaK paHHSs TMOMOIb, BeAeTCs] aKTUB-
HOe B3aMMOJENCTBME C MHOTOUYMCIAEHHBIMU peru-
OHaMM Hallleil CTpaHbl IO €ro HeIoCpenCcTBEHHOI
peanmusanuyu. BeINylleH psa craTeil M IMOCOOMIA,
OpPMEHTUPOBAHHBIX Ha BCeX, KTO 3aMHTepecOoBaH
B Pa3BUTNM paHHEN TOMOIIM B YCI0BUSIX POCCUIICKOI
denepanyn.

Enena MuxaiiioBHA — aKTMBHbBIM YYaCTHUK POC-
CUICKUX U MEKIYHapPOOHBIX KOH(epeHIii 1o mpo-
6yieMaM COIMAIIbHOM 3alIUThI M pPeaduauTaluy UH-
BaJIMAOB. BricTymasna ¢ mokiaagamu 6ojee yem Ha 40
MEXIYHAapOMHBIX, BCECOIO3HBIX, 3aPYOEKHBIX KOHDe-
peHIMSIX U KOHTpeccax, SB/sach KOOPAMHATOPOM
psiia MeXIyHapOAHbIX TPOEKTOB:

- poccuiicko-duHCcKoro mpoekta «Ilogmepsku-
BaeMoe TpymoycTpoiictBo» (1998-2000 rr.);

— npoekrta «[loaroroBka u mnpoBegeHne B CaHKT-
[TeTepbypre MeskmyHapoaHO KOH(epeHIun

«BpIciiee  06pas3oBaHye MHBaAMAOB» (IIpOrpaMma
BOCTOK-BOCTOK MeskayHapomHOi 6J1arOTBOPUTENb-
HOJi opranusaium «MHCTUTYT «OTKPBITOE 0OLIECTBOY.
@onHp comeiicTBus») (2000 1.);

- mpoekTa «CucremMa peabUINTALMIOHHBIX YCIYT
ISl JIIofeli C OTpaHMUEeHHBIMM BO3MOXKHOCTSIMU»
B IMIOTHOM pernoHe CaHKT-IleTepOypr mo Impo-
rpaMMe COTpyAHMYecTBa EBpomeiickoro cowsa u
Poccun (TACUC) (2007-2009 rr.).

Enena MuxaityioBHa paboTaeT B TeCHON B3a-
MMOCBSI3M C OOIIECTBEHHBIMM ¥ HEKOMMepue-
CKMMM OpraHM3alMsIMM MHBAIULOB U DPOJUTeENeH
neTei-MHBaJINI0B.

B o61eit ciokHOCTH €10 ommy6nKoBaHo 6oee 500
MevaTHbIX paboT I0 IpobjaemMaM HpodeccuoHalb-
HOJi OpMeHTaLuu, TpodeCcCUOHATBHOI0 06pa3soBaHMs
U TPYAOYCTPOMCTBA MHBAIMIOOB, PaHHEN MOMOIIU
" abuuTaumM neTei-HBaIMIO0B.

MHoTOoMeTHUIA TPy, 106MIsipa 6b1 HEOTHOKPATHO
OTMeYeH pPyKOBOACTBOM. EjeHa MwuxaijioBHa yzo-
CTOEeHa 3aCJIy>KeHHbIX Harpaj, 1 MooIIpeHuii, B ymcie
KOTOPBIX HArpymHbIii 3HaK «OTIMYHUK COIMATbHO-
TPyIOBOJi cdepbl» (IpMKas MMH3OpAcOLpa3BUTUS
Poccun ot 27.04.2012 N2 359), [ToueTHast rpamoTa
MuHNUCTepCTBa TPyAa U COLMANBHOIO pa3Butus PO
(2001 r.), rpamora rybepHaropa CaHkT-IleTep6ypra
3a 6OJBIION BKJIAL B pasBUTME CUCTEMBI COIM-
anbHOJ 3ammuThl HaceneHust CaHkT-IleTep6ypra
(2010 r.), mouetHas rpamorta (17.12.2014) u 6na-
rogapHocTu Komurera Mo COUMaJIbHON ITOJUTHUKE
Caukt-IleTepOypra 3a 3HaUYMTENbHBIV BKJIag B pe-
IIeHye COoUMaabHbIX 3amau (2005, 2012-2016 rr.).
3a 3aCayryu B pa3sBUTUM CUCTEMBI COLIMAIbHONM 3ally-
Thl HaceleHMUs, OPraHM3aLMI0 ¥ OKa3aHMe MeTOOU-
YeCKO ¥ MpaKTUUYeCKOV IMTOMOIIIM YUPEXKIOEHUSIM CO-
IMAIbHOM cepsl ¢ MCIOTb30BaHMEM COBPEMEHHBIX
IOCTVKEHMH, TIOATOTOBKY KBAIMGMUIIMPOBAHHBIX
KaapoB [JISI OPraHOB M YUYPEXAEHUI COLMAIbHONM
3auuThl HaceneHus: Poccuiickoit @enepauum EneHa
MuxaiioBHa B 2019 r. ymocToeHa ITOYeTHOTO 3BaHUSI
«3acay>KeHHbIi pabOTHMK COLMATbHON 3allUThl Ha-
cenenus Poccuiickoit @egepanmm».

Enena MuxaiiioBHa He TOJIBKO BbIIAIOIINIICS yUe-
HbIIi ¥ PyKOBOAUTENb, HO U 3aMeuaTe/ibHbIl Ye0BeK,
BCerga ¢ MOHMMAaHMEM M BHMMaHMEM OTHOCSILIUIICS
K KOJIIeTaM, TOTOBBIN 0Ka3aTh HEOOXOIMMYIO ITOMOIITh
B paboTe, coepsKaHHbI ¥ 6e3yCJIOBHO KOPPEKTHBIN
B o6mienun. Komtektus LieHTpa ¢ 11060BBIO U IIy0O0-
KO} TIPM3HATENbHOCTHIO TTO3IPaBIIsIeT 00MIsIpa, xKe-
JIaeT 3[0POBbSI, CUACTbS, OIITUMMU3MA, OIATOTOMyUNs
OMM3KUM ¥ POAHBIM, HATbHENIINX TBOPUECKUX yCITe-
XOB B pPeayIM3yeMbIX CTOJIb HEIIPOCTHIX, HO HEOOXOmM-
MbBIX ¥ Ba)KHBIX Kak [Jisl BCeX HacC, TaK U [JisI CTPaHbl
B 1I€JIOM, HalpaBaeHUsIX.

C o6uneem!!!
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TO THE JUBILEE

OF ELENA MIKHAILOVNA STAROBINA

The management and employees of the Albrecht
Federal Scientific Centre of Rehabilitation of the
Disabled congratulate the head of the Department of
professional and psychological rehabilitation of the
disabled, Elena Mikhailovna Starobina, for many years
a member of the Center, on the jubilee. A long and
rich professional path is behind the shoulders of our
anniversarian. Elena Mikhailovna graduated from the
Leningrad State Pedagogical Institute named after
A. 1. Herzen. In 1988, she defended her PhD
dissertation on the specialty “Theory and history of
pedagogy”, and in 2004 — her doctoral dissertation
on the specialty “Theory and methodology of
professional education” on the topic «Conceptual
model of the system of continuing professional
education of disabled people» and received the degree
of Grand PhD in Pedagogical sciences.

In the Albrecht Federal Scientific Centre of
Rehabilitation of the Disabled Elena Mikhailovna has
been working since 1992. Since 1998, she has held the
position of head of the Department.

The name of Elena Mikhailovna Starobina is well
known to everyone who is interested in the problems
of employment of disabled people. Grand PhD in
Pedagogical sciences, now head of the Department
of professional and psychological rehabilitation
of disabled people, Elena Mikhailovna has made a
significant contribution to solving problems related
to professional self-realization of people with
disabilities. Under her leadership, the basic provisions
of the modern system of vocational guidance and
employment of disabled people of various categories,
including people with intellectual disabilities,
were formed and developed; the main aspects of
professional orientation of persons with disabilities
are specified, including modern methodological
approaches to career guidance for disabled people
that meet the achievements of modern science and
practice, real socio-economic conditions; justification
of the most effective methods and methodological
techniques of career guidance, organizational
and methodological issues of professional tests
implementation; justification of the technology
of personal accompanied employment, a number
of fundamental monographs have been published
that summarize many vyears of experience and
determine the prospects for the development of this
direction in the Russian Federation, widely known
in the country: Professional orientation of persons
with limited health opportunities / E.M. Starobina,
E.O. Gordievskaya, I.E. Kuzmina. Moscow: Forum,
2014. 351 p.; Starobina E.M. Professional education of
disabled people. Moscow: Intellect Center, 2003,192p.;

Starobina E.M. Professional training of persons with
mental retardation. Moscow: “ENAS”, 2003. 120 p.,
Professional orientation, professional training and
employment in mental retardation / Methodological
guide. Under the scientific editorship of Starobina E.M.
Moscow: FORUM, 2010, 236 p., Modern approaches
to the development of labor recommendations
in the individual rehabilitation program for the
disabled in the system of medical and social
expertise / Methodological guide. Under the scientific
editorship of Starobina E.M. Moscow, 2014. 64 p.,
Economic justification of the technology of personal
accompanied employment of disabled people and
training programs for curators. St. Petersburg, 2015,
56 p. The published works are in demand by various
specialists, including heads of organizations and
practitioners involved in solving issues of employment
of persons with disabilities in an integrated system of
comprehensive rehabilitation and habilitation.

Elena Mikhailovna has extensive experience in
teaching. From 2000 to 2004 she held the position of
Associate Professor at the Department of organization
of medical and social expertise and rehabilitation
of the St. Petersburg Institute of Improvement of
Doctors-Experts; from 2009 to 2017 — Professor of the
Department of pedagogy and pedagogical technology
at the Leningrad State University named after
A.S. Pushkin; from 2018 — Professor at the Institute
of Special Education and Rehabilitation, Herzen State
Pedagogical University. She is the scientific Director of
the Basic Center that supports the functioning of the
system of inclusive secondary vocational education
for people with disabilities in St. Petersburg.

It should be noted that Elena Mikhailovna made
a significant contribution to the implementation of
measures to improve the skills of specialists of various
categories engaged in the system of comprehensive
rehabilitation and habilitation. Her works are used
in training personnel for the social sphere. Under
her leadership, a lot of work is being done to develop
exemplary additional educational programs for target
courses in line with this direction, and direct work is
being carried out to conduct advanced training courses
of specialists from many regions of the Russian
Federation, taking into account modern approaches
to the implementation of these activities.

In recent years, under the leadership of Elena
Mikhailovna, such a new and in-demand area in the
Russian Federation as early aid has been actively
developing,and active co-operationis being conducted
with numerous regions of our country to implement
it directly. A number of articles and manuals have
been published that are aimed at all those who are
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interested in developing early care in the Russian
Federation.

Elena Mikhailovna is an active participant of
Russian and international conferences on social
protection and rehabilitation of disabled people. She
has made presentations at more than 40 international,
all-Union (USSR), and foreign conferences and
congresses, and has been the co-ordinator of a number
of international projects:

- the Russian-Finnish
employment” (1998-2000);

- project Preparation and holding in St.
Petersburg of the International conference “Higher
education for disabled people” (EAST-EAST program
of the international charity organization Open Society
Institute Assistance Foundation) (2000);

- project “System of rehabilitation services
for people with disabilities” in the pilot region of
St. Petersburg under the program of co-operation
between the European Union and Russia (TACIS)
(2007-2009).

Elena Mikhailovna works closely with public and
non-profit organizations of disabled persons and
parents of children with disabilities.

Intotal, it has published more than 500 publications
on issues of vocational guidance, vocational education
and employment of disabled people, early assistance
and abilitation of children with disabilities.

Many years of work of anniversarian was repeatedly
noted by the management. Elena Mikhailovna was
awarded a well-deserved awards and accolades,
including the badge “Excellent worker in social and

project  “Supported

labor sphere” (Order of the Ministry of Health and
Social Development of the Russian Federation dated
27.04.2012 No. 359), the Honorary diploma of the
Ministry of Labour and Social Development of the
Russian Federation (2001), diploma of the Governor
of St. Petersburg for her great contribution to the
development of the system of social protection
of population of St. Petersburg (2010), diploma
(17.12.2014) and appreciation of the Social Policy
Committee of St. Petersburg for his significant
contribution to the solution of social problems
(2005, 2012-2016). In 2019, Elena Mikhailovna was
awarded the honorary title “Honored worker of
social protection of the population of the Russian
Federation” for her services in the development of the
social protection system, organization and provision
of methodological and practical assistance to social
institutions using modern achievements, and training
of qualified personnel for social protection agencies
and institutions of the Russian Federation.

Elena Mikhailovna is not only an outstanding
scientist and leader, but also a wonderful person
who always treats colleagues with understanding
and attention, is ready to provide the necessary
assistance in work, is reserved and certainly correct in
communication. The staff of the Center with love and
deep gratitude congratulates the anniversarian, wishes
health, happiness, optimism, well-being to friends and
relatives, and further creative success in the areas that
are so difficult, but necessary and important for all of us
and for the country as a whole.

Happy jubilee!!!
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PE3O/IOLLUA

«PEABUJIMTALUUA - XXI BEK:
TPAOVLUA U MUHHOBALIUWN»

ITII HAUMOHAIbHbIN KOHIPECC
C MEXAYHAPOOHbLIM YHACTUEM

ITon srupmoit MunTpynma Poccum @epepanbHoe
rocygapCTBEHHOE OIOKETHOE yupexgeHue
«@DenmepasbHbIii HAYYHBIN I[EHTP peabuauTalum UH-
BanuaoB M. [LA. Anpbpexta» MuHMUCTEpCTBa TpPY-
Ia U couuanbHOM 3ammThl Poccuiickoin depepanyu
25-26 Hosi6pst 2020 T. OpraHM30BajIO0 ¥ IIPOBEJIO
B auctaHuuonHom dopmare B CaHkT-IleTepOypre
IIT HaiyoHanbHBI KOHTPECC C MeKIYHAPOAHbIM yya-
ctuem «PeabunTtaiiys — XXI BeK: TpaguLuu ¥ MHHO-
Baluun» (gayee — KoHrpecc).

B cooTBeTCTBUM C TIPUHIUTIAMU U TIOJOKEHWUS -
vy Kouseniimu OOH o mpaBax MHBaIMOOB, paTudu-
uupoBaHHOM B Poccmiickoit ®denmepaunum, B CTpaHe
MPOBOASTCS Tpeo6pa3oBaHus B TOCYNAapPCTBEHHON
COLIMA/IbHOM TOMUTUKE B 0OJACTU COIMAaIbHON 3a-
HIATHI MHBAJIUIOB U COLMAbHOM TOAAEPKKU TPasKk-
JlaH Ha MyTU K AOCTVDKEHMIO 370POBBS, 6aromosiy-
yusl U TIpaB JiIofieii C MHBAJUAHOCTbIO. Peanusanns
B Poccuiickoit @enepanmyu MeXAYHAPOAHBIX HOPM U
CTaHIapTOB B 06JIACTY MPaB MHBAIMIA CIIOCOGCTBYET
pa3paboTKe U peajausaliuy CTpaTeruii M mporpaMmm B
06s1aCcTy peabuanTaIlMK U CIIOCOOGCTBYET (hOopMMPOBa-
HMIO0 3G ()EeKTUBHON CHCTEMbI COIMATbHOTO yIIpaBiie-
Hus. HayuHble paspaGoTKy B 06/1aCTy peabuanuTaumnmn
M abWIMTAIMM CIIOCOOCTBYIOT MHTErpauuu Jiomeit
C OrpaHMYEeHHBIMM BO3MOKHOCTSIMY B OOIIECTBO.

Lienb Konrpecca — o6beAyiHeHNe YCUTIUIT BEIYIIUX
Y4eHbIX, TIPAKTUKOB, PYKOBOJUTEJIe 1 CIIeI[MaCTOB
OPraHOB roCyIapCTBEHHON BIaCTH, OOMEH OIIBITOM U
pesyabTaTaMy UCC/IeLOBaHMI 110 BOIIPOCAM pa3BUTUS
MHHOBAIIMOHHBIX TEXHOJIOIUII peadbwinuTaiuu, adbu-
JINTAIMK, PaHHEe! TTOMOIIM IeTsIM U UX CeMbSIM, CO-
MIPOBOXIEHUS UHBAMNUAO0B U APYTUMX BCIIOMOTaTelb-
HbIX TEXHOJIOTUIA.

B KoHrpecce mnpuHSJIO yyacTue CBbIlIE I10-
JiyTopa Thics4  4YeyjoBeK. C  TIpUBETCTBEHHBIM
CJIOBOM U OLIeHKOV (QopMUpOBAHUSI CUCTEMBI
KOMILJIEKCHOI peabuauTanmMu ¥ abuinTauuu MUH-
BamuIoB B Poccuiickoit @enepanuy BBICTYIIMIN PY-
KoBoAuTen MuHUCTEPCTBA TPyAda U COLMAIbHOM
3amuTbl Poccuiickoit @enepauun. B xome rnposene-
Hus Konrpecca 6p110 mpemctaBieHo 112 moKiIamoB.
BeicTyruieHus1 pykoBOAuTeNel U CHelUaJInCcTOB UC-
TOJTHUTE/IbHbIX OPraHOB TOCYIAapCTBEHHON BJIaCTU
3/IpaBOOXPaHeHMsI, 06pa30BaHNsl, COLMAIbHO 3alIy-
Thl CyObeKTOB Poccuiickoit demeparium MOCBSIEHbBI
aKTyaJIbHBIM Mpo6ieMaM CTaHOBJIEHUSI M Pas3BUTUS
peadMIUTAIIMOHHBIX ¥ aOMIUTAIIMOHHBIX TEXHOIOT U
roCyIapCTBEHHONM COLMAIbHOM TOAUTUKU. JJOKIIambl
pykoBonuTeneii u creuuanuctoB @PenepajibHOroO

RESOLUTION ON THE

3" NATIONAL CONGRESS WITH
INTERNATIONAL PARTICIPATION
“REHABILITATION — 21t CENTURY:
TRADITIONS AND INNOVATIONS”

Under the auspices of the Ministry of Labour of
the Russian Federation, the Federal State Budgetary
Institution “Federal Scientific Centre of Rehabilitation
of the Disabled n. a. G.A. Albrecht” of the Ministry
of Labour and Social Protection of the Russian
Federation on November 25-26, 2020 the 3rd
National Congress with international participation
“Rehabilitation — 21st century: traditions and
innovations” (hereinafter — the Congress) in St.
Petersburg was organized and held in remote format.

In accordance with the principles and provisions
of the UN Convention on the rights of persons with
disabilities, ratified in the Russian Federation, the
country is undergoing changes in the state social
policy in the field of social protection of disabled
people and social support for citizens on the way to
achieving the health, well-being and rights of people
with disabilities. The implementation of international
norms and standards in the field of disability
rights in the Russian Federation contributes to the
development and implementation of rehabilitation
strategies and programs and contributes to the
formation of an effective social management system.
Scientific developments in the field of rehabilitation
and habilitation contribute to the integration of
people with disabilities into society.

The purpose of the Congress is to unite the
efforts of leading scientists, practitioners, managers
and specialists of public authorities, exchange
experience and research results on the development
of innovative technologies for rehabilitation,
habilitation, early assistance to children and their
families, support for disabled people and other
auxiliary technologies.

More than one and a halfthousand people took part
in the Congress. The heads of the Ministry of Labour
and Social Protection of the Russian Federation made
a welcoming speech and assessed the formation
of a system of comprehensive rehabilitation and
habilitation of disabled people in the Russian
Federation. During the Congress, 112 reports were
presented. Speeches of heads and specialists of
executive bodies of state power of health, education,
and social protection of the subjects of the Russian
Federation are devoted to topical issues of formation
and development of rehabilitation and habilitation
technologies of state social policy. Reports of
managers and specialists of the Albrecht Federal
Scientific Centre of Rehabilitation of the Disabled,
Federal Bureau of Medical and Social Examination,
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HAy4YHOTO IIEHTpa peabMIuTaluyuy WMHBAIUAOB WM.
ILA. Anp6pexta, PemepalibHOTO OIOPO MEINKO-CO-
LMaJabHOM 3KcrepTtu3sbl, CaHKT-IleTepOyprckoro MH-
CTUTYTa YCOBEPILEHCTBOBAHMSI Bpaueli-3KCIePTOB,
HoBOKy3HeIKOro HayuyHO-TIPakKTUUeCKOro IeHTpa
MeIVKO-COLMATbHOM 3KCIIEPTU3bI U peabuanTaymn
VHBAJIUAOB, Pa3IMUHBIX PeabMIUTAIVOHHBIX Opra-
HU3aLMiA, YIPEXKIEHMII COLMAIbHOIO OOCTYKMBAHMS
HacejeHus], CIYKObl 3aHSTOCTM HACENeHUS, Meau-
LIMHCKMX, 00pa30BaTeIbHbIX ¥ OOIIEeCTBEHHBIX Opra-
HM3AIMIi TTOCBSIIIEHBI JOCTYDKEHMSIM B cdepax pea-
OUIMTAIMM, AOUTUTALIMY, PAHHE! TTOMOIIY AETIM U
MX CeMbSIM, COITPOBOXKIEHMS MHBAJIUIOB U BCIIOMOTra-
TeNbHBIX TEXHOJIOTUIA.

KoHrpecc BbICTYNMJI B KayecTBe IUIOMIALKU [Jis
00CYKIeHMsI HOBOBBEIEHUI, TEHIEHIIMIA pasBUTUS
M aHajamM3a MpobieM, BKIIOYAS OpraHM3alMIOHHBIE U
TEXHOJIOTMYECKNE, B 00/1aCTU peabuauTaluy, B TOM
yuciae ocoboe BHMMaHMe ObLIO YOEIeHO BOIIPOCaM
MeIVKO-COUMAIbHON peabuauTauuy MHBAIUIOB U
rpakaaH MOXMIIOTO BO3pacTa B YUIOBUSX MaHAEMUU
COVID-19, Bei3BaHHOI KOpoHaBupycoMm SARS-CoV-2.
PaccmoTpeHbl BOMPOCHI KOMILJIEKCHOCTU U MeKBe-
JIIOMCTBEHHOCTH IIPY PeabyuTUTAINM STUX JIAII.

Pab6ora KoHrpecca Haluia IIMPOKOE OTpakeHMe
B CpeacTBaxX MaccoBoii MHbopMauum demepasbHO-
IO ¥ PerMoHajsbHOrO0 YPOBHEH, B KOTOPBIX OTMeue-
Ha 3HAuMMOCTb M aKTyaJbHOCTb pPacCMOTPEHHBIX
Mpo06JIeM TOCYJapCTBEHHOM COLMAIbHON ITOJIUTUKMA
B cepe pasBUTUSI 3M0POBbecOEperamIInX TEXHOIO0-
ruit B Poccniickoit @epepauyin M Mupe.

ITo pesynbTaTam paboThl KoHrpecca MoaroToB/ieH
COOPHMK MaTepuajaoB, B KOTOPbI BKIIOUEHbI 69 Ha-
YUHBIX CTaTeIA.

OTMmeuasi Ba)KHOCTb BOIIPOCOB, PacCMOTPEHHBIX
Ha III HammoHa/ibHOM KOHTrpecce € MeXIYyHapof-
HbIM yuacTueMm «Peabunurtaius — XXI BeK: Tpaguumm
M MHHOBAIlMM», UX COOTBETCTBME MEXKIYHapPOIHBIM
M OTeUYeCTBEHHBIM TEHIEHIMSIM Pa3BUTUST peadbuin-
TamuuM M AOWINTAIMM MHBAIUAOB, ITOJIOKUTETHLHO
olLleHMBas mpoBoauMyr B Poccuiickoit @epepanyn
LleJIeHanpaBlIeHHyl0 paboTy B paMKax peanusa-
uuu  TocygapcTBeHHON mporpamMmbl  Poccuiickoit
Qenepanun «JJocTynmHasi cpefar», pe3yabTaTbl COBpe-
MEHHBIX HAYUYHbBIX MCCIENOBaHMII B o6racTu peabu-
JUTAOUU M a6UIUTALMY MHBATUAOB, PAaHHE! MTOMO-
LY JeTSIM U UX CEMbSIM, COTTPOBOKIEHMSI MHBATUI OB
U IPYTUX BCIIOMOTaTeIbHbIX TEXHOIOT U, YUaCTHUKNA
KoHrpecca peKOMeHIYIOT:

e TIPMHSITh KOHIIEMIMIO M 3aKOHOZATENbHBIN aKT
[0 peadbuauTaluUy, AOMIMTALVM, COIPOBOKIEHMS
MHBAJINIOB, OKa3aHUIO PaHHE! MOMOIIM AETSIM U UX
CeMbSIM;

e CITOCOOCTBOBATh DPA3BUTUIO CUCTEMBI KOM-
IUIEKCHOJ peabuauTanumu B cy6bekTax Poccuiickoii
Qenepaluy MpOrpaMMHO-1€/IeBIM METOAOM C pe-
TYJISIPHBIM TIPOBEJEHMEM OLIEHKM COCTOSIHUSI Peru-

St. Petersburg Institute of Advanced Training
of Medical Experts, Novokuznetsk Scientific-
Practical Center of Medical-Social Expertise
and Rehabilitation of Disabled Persons, various
rehabilitation organizations, institutions,
social services, employment service, medical,
educational and public organizations dedicated to
the achievements in the fields of rehabilitation,
habilitation, early help to children and their
families, support persons with disabilities and
assistive technologies.

The Congress served as a platform for discussing
innovations, development trends and analyzing
problems, including organizational and technological
ones, in the field of rehabilitation, including
special attention to the issues of medical and social
rehabilitation of disabled people and elderly citizens
in the context of the COVID-19 pandemic caused
by the SARS-CoV-2 coronavirus. The issues of
complexity and interagency in the rehabilitation of
these individuals are considered.

The work of the Congress was widely reflected
in the mass media of the federal and regional levels,
which noted the significance and relevance of the
problems of state social policy in the development of
health-saving technologies in the Russian Federation
and the world.

Based on the results of the Congress, a collection
of materials has been prepared, which includes 69
scientific articles.

Noting the importance of the issues considered
at the 3 National Congress with international
participation “Rehabilitation — 21t century:
traditions and innovations”, their compliance with
international and domestic development trends in
the rehabilitation and habilitation of persons with
disabilities, appreciating positively the purposeful
work carried out in the Russian Federation as
part of the implementation of the State program
“Accessible environment”, the results of modern
scientific researches in the field of rehabilitation and
habilitation of persons with disabilities, early help
to children and their families, support persons with
disabilities and other assistive technologies, members
of the Congress recommend:

e to adopt a concept and legislation on
rehabilitation, habilitation, support for disabled
people, and early assistance to children and their
families;

» to promote the development of the system
of comprehensive rehabilitation in the subjects
of the Russian Federation by a program-targeted
method with regular assessment of the state of the
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OHAJIbHOM CMUCTEMBI KOMIUIEKCHOW peabuinTauum u
abuuTaluy MHBAIUIOB;

e MIPOJOJDKATh PAa3BUTHE 3aKOHOAATEIbHON U
HOPMAaTUBHOV OCHOBBI peabVIMTALINU Y aOVIUTALIVHA,
CONPOBOXKIEHMS MHBAIMIOB, B TOM YMC/I€ B UPE3BBI-
YalHbIX CUTYaLMSIX;

e CONEICTBOBATh  PAa3BUTUIO  OMOIICUXOCOLIM-
aJbHOV MOIEeNIM MHBAJIUIHOCTY IOCPEACTBOM pac-
IPeHNUsT MCIONAb30BaHusI MeXIyHapogHO Kjac-
cuurauyy  QYHKIMOHMPOBAHMS, OTPAHUYEHUI
SKUSHEIESITIbHOCTY U 3T0POBbS;

e pacIIMpUThb BO3MOKHOCTM Yy4YacTUsI B IIpeno-
CTaBJIEHMM PeabVIMTALIMIOHHBIX M aOMIUTAIMIOHHBIX
YCJIYT, YCIYT TI0 PAHHEN IIOMOIIY JTEeTSIM U VX CEMbSIM,
YCIYT TI0 COIPOBOXKIAEMOMY ITPOSKMBAHMIO MHBAJIM-
JIOB HETOCYAAPCTBEHHBIMM OPraHU3aLUSIMU;

e YIEJIUTh 0CO00e BHMMAaHMEe HayYHO 0O0CHOBAH-
HBIM ITOIXOJaM K BOIIpocaM 6e30MacHOCTY MHBaJIA-
JIOB B UpPE3BbIUATHBIX CUTYaIVSIX;

e MIIPOJOJIKATh Pa3BUTHE CHUCTEMbBI TMOATOTOBKU
KaZpoB JIJIsT peabMUIMUTAIMOHHBIX OpraHu3aluii, B TOM
YMCAe M0 TeXHUUYECKMM CpeICcTBaM peabuauTaiinm,
CONPOBOXKIEHMIO MHBAIUIOB, OKA3aHUIO paHHEe 1o-
MOIIY TeTSIM U UX CeMbSIM

e COBEPIIEHCTBOBATh HAIMOHAJIbHbIE CTaHAAPTHI
B 00j1aCTV peadbuauMTaluy U abuIUTalLMU MHBAIA-
JIOB, MEIMKO-COIMAIbHOM 3SKCIEPTU3bI, COIPOBO-
SKOEHUST MHBAIUIOB, PaHHE! MOMOIIYM IeTIM U UX
CeMbSIM

e BHECTM WM3MEHEHMSI B POCCHUIICKOEe 3aKOHOIA-
TEJIbCTBO JIJIsI ITOBBIIEeHMS 3(PHEKTUBHOCTI MEXaHWU3-
Ma KBOTMPOBAHMSI paboumux MeCT IJisl MHBAIUAOB U
pa3paboTKy KOHKPETHBIX Mep MOoAAepKKM paboToaa-
TeJIeil, CO3arINMX CIIelaJbHbIe paboure MecTa s
MHBAJIMIOB;

e OKa3aTh IMOAAEPKKY BHEIPEHNIO MHHOBAIIMOH-
HBIX [M(POBBIX TEXHOJOrMIi OKa3aHMUsSI IPOTE3HO-
OpTOomeauuecKoil MOMOIIM HaceleHu Poccuiickoit
demepaly, a TaKKe COBPEMEHHBIX OMOIOIMYECKUX
MPOTE30B 1 OPTE30B.

regional system of comprehensive rehabilitation and
habilitation of disabled people;

e to continue development of the legal and
regulatory framework for rehabilitation and
habilitation, support for disabled people, including in
emergency situations;

 to promote the development of a biopsychosocial
model of disability by expanding the use of the
International Classification of Functioning, Disability
and Health;

e to expand opportunities to participate in the
provision of rehabilitation and habilitation services,
early care services for children and their families, and
assisted living services for disabled people by non-
governmental organizations;

e to pay special attention to evidence-based
approaches to the safety of persons with disabilities
in emergency situations;

e to continue development of the training
system for rehabilitation organizations, including
technical means of rehabilitation, support for
disabled people, and early assistance to children
and their families;

e to improve national standards in the field of
rehabilitation and habilitation of disabled people,
medical and social expertise, support for disabled
people, and early assistance to children and their
families;

e to amend Russian legislation to improve the
effectiveness of the quota mechanism for jobs for
disabled people and develop specific measures
to support employers who create special jobs for
disabled people;

« to support the introduction of innovative digital
technologies for providing prosthetic and orthopedic
care to the population of the Russian Federation, as
well as modern biological prostheses and orthoses.
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PE30J1IOLLUA

«KOMIJIEKCHAA PEABUJTUTALLUA

U ABUNTUTALUA UHBANTMAOB»
EXXEFTOAHASA HAYHYHO-NMPAKTUYECKAA
KOH®EPEHUMA

ExkeromHasi Hay4yHO-IIpakTHYecKass KoHbepeH-
uus «KoMmriekcHast peabuiamnrtainusi U abuImMTaius
MHBAAUIOB» (mamee — KoHdepeHIus) MpoBeaeHa
B CaHkT-IleTepbypre ®emepasbHbIM TOCYTAPCTBEH-
HBIM OIOMKETHBIM yupexmeHuem «DemepanbHbIN
HAYYHBIM LIEHTp peabuIuTaluy WHBAJIUIOB VM.
[.A. Anmb6pexTta» MUHMCTEPCTBA TPYIA U COIMATBHOM
3amuThl Poccuiickoit @egepanyu 27 Hoss6pst 2020 T.

Llenb KoudepeHuyum — o6CcyskaeHne pesyabTaToB
Hay4YHO-IPaKTUUECKUX MUCCIeOBaHMII U OIMbITA UX
BHeIpEeHMS B 06JIaCTY MHHOBALIMIOHHBIX TEXHOJIOTMI
IJis1 GOPMMUPOBAHMSI CUCTEMbI KOMIIJIEKCHO peadu-
JUTAIMY Y a6MITUTALIMY MHBATUIOB.

KoHdepenuust mpegocraBuyia MeXIUCHUTLIMHAP-
HyI0 TIaTQOPMY [IJIsT OOCYKIEHMS HOBOBBEAEHUIA,
BKJIIOUAsI OPraHM3al[IOHHbIE ¥ TEXHOJIOIMUYEeCKye, 00-
MeHa OITbITOM, COBEPIIEHCTBOBAHMSI CMCTEMBI peabu-
JIATALMM U aOMIUTALIVM, pAHHEe ITOMOIIM TeTSIM U UX
CeMbSIM.

B pa6ore KoHdepeHI1My IPUHSIO yUacTHe CBbIIIIe
1300 4enoBek: pykoBoguTenu MMHHUCTEpPCTBA TpPy-
Ia U colmanbHO 3amuThl Poccuiickoit @enmepaiinn,
DPYKOBOAUTENM W CHEIMAIMCTBI VCIIOTHUTETbHBIX
OpraHOB TOCYZApCTBEHHOI BJIACTU 3ApaBOOXpaHe-
HMSI, COIVATBHOM 3aIIUThI M 06pa30BaHMsI CYyObEKTOB
Poccuiickoit @enepanuu, pyKOBOOUTEIU U CHeIUaIN -
CThI Pas3IMUHbBIX PeabUMIMUTAILMOHHBIX OpraHM3aluii.
B xome KoHdepeH1uy 6b1I0 MpeacTaBaeHo 24 TOoKIa-
nma. C mokymamamMu BBICTYIIWIIM Hay4yHble PaOOTHUKMU
@enepasbHOTO HAYYHOTO IIEHTPA peabumIuTaum uH-
BamumoB uM. [.A. Anb6pexTa, CaHKkT-IleTepOyprckoro
MHCTUTYTA YCOBEPIIEHCTBOBAHMS Bpauelii-9KCIIePTOB,
YUpekIeHnIT COIMATbHOI peabyinTaly MHBAIUIOB
M COIMAIBLHOTO OOCTYKMBAHMSI HACEIEHMUs], CITysKObI
3aHSTOCTY HaCeJIeHUs, MeIULIVHCKIX, 00pa30BaTe/ib-
HBIX 1 00ILeCTBEHHBIX OpraHu3aIuii.

I[lo Matepuanam KoHdepeHLM IOATOTOBJIEH
COOpPHUK TPYHOOB, BKIOUArOmuii 130 Te3mcoB Hayd-
HBIX JOKJIaA0B U MOCTEPOB OT 260 OTeueCTBEHHBIX U
3apybeskKHBIX aBTOPOB.

Ha HayYHO-TIPAKTUYECKOT KOH(bepeHIun
«KoMmriekcHast peabuauTanust ¥ abMUIMTaIMS MHBA-
JUIOB» ObUTM IPEICTaBIeHbI 0600IIIaIoIIe Pe3yIbTa-
Thl HAYYHO-IPAKTUYECKUX VICCIEIOBaHMUI B 00IaCTU
peanusanuyu KouBenuy OOH o mpaBax MHBaIMIOB,
COBpEeMEHHO Mofenau MHBAIUIHOCTH, (popmupoBa-
HUSI CUCTeMbI KOMILJIEKCHOJ peabunnuTauum u abu-
JIUTAUMM MHBIMIOB U [eTeli-UHBAIMIOB, paHHeN
IOMOIIY JIEeTSIM M UX CeMbSIM, MOATOTOBKM KaapOB,

RESOLUTION ON THE

ANNUAL SCIENTIFIC AND PRACTICAL
CONFERENCE “COMPREHENSIVE
REHABILITATION AND HABILITATION
OF DISABLED PEOPLE”

On November 27, 2020 Federal State Budgetary
Institution “Federal Scientific Centre of Rehabilitation
of the Disabled n. a. G.A. Albrecht” of the Ministry of
Labour and Social Protection of the Russian Federation
held in St. Petersburg the annual scientific and
practical conference “Comprehensive rehabilitation
and habilitation of disabled people” (hereinafter —
the Conference).

The purpose of the Conference is to discuss the
results of scientific and practical researches and the
experience of their implementation in the field of
innovative technologies for the formation of a system
of comprehensive rehabilitation and habilitation of
disabled people.

The Conference provided an interdisciplinary
platform for discussing innovations, including
organizational and technological ones, sharing
experience, improving the system of rehabilitation
and habilitation, and providing early assistance to
children and their families.

The Conference was attended by more than
1,300 people: heads of the Ministry of Labour
and Social Protection of the Russian Federation,
heads and specialists of executive bodies of state
power of health, social protection and education
of the Russian Federation, heads and specialists of
various rehabilitation organizations. 24 reports were
presented during the Conference. Presentations
were made by researchers of the Albrecht Federal
Scientific Centre of Rehabilitation of the Disabled,
St. Petersburg Institute of Advanced Training of
Medical Experts, institutions of social rehabilitation
of disabled people and social services, employment
services, medical, educational and public
organizations.

Based on the Conference materials, a collection of
papers has been prepared, including 130 abstracts of
scientific reports and posters from 260 domestic and
foreign authors.

At the scientific-practical conference
“Comprehensive rehabilitation and habilitation
of disabled people”, the results of scientific and
practical research in the field of implementation
of the UN Convention on the rights of persons
with disabilities, current models of disability,
the formation of a system of comprehensive
rehabilitation and habilitation of persons with
disabilities and disabled children, early support to
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npuMeHeHus:  MeXOyHapoaHOW  Kiaaccudurauum
(OYHKIMOHMPOBAHMS, OTPAaHMYEHUIT KUSHEOESITElb-
HOCTM U 3J0POBbSI, MEXKBEIOMCTBEHHOI'O B3aMMO-
IeVICTBUS U MPUMEHEeHUST aCCUCTUBHbBIX TEXHOJIOTUIA.
Ocob6oe BHMMaHMe ObLIO yIEJIeHO BOIIPOCAM paHHel
IIOMOIIM JETSIM U UX CEMbSIM.

Pa6ora KoHdepeHIMM HalUla MMUPOKOE OTpaKke-
HMe B CpeJICTBaX MacCOBO¥ MHGOPMAIINM, B KOTOPBIX
OTMeUeHa BaKHOCTh M aKTyaJIbHOCTh BOITPOCOB r'OCy-
JapCTBEHHOM COLMAJIbHOM ITOJIUTUKU B cdepe pas-
BUTHKSI KOMIUIEKCHOW peabwinTanyyu U abuIuTauum
VHBaJIUIOB, PAHHE TIOMOIIM JETSIM U UX CEMbSIM.

OTMeuasi Ba>KHOCTb BOIPOCOB, PAaCCMOTPEHHBIX
Ha EsxeromHoi Hay4HO-TIPaKTUYECKOI KOH(pepeHIUn
«KomrekcHast peabumuranust M abUIUTAIIAST MHBA-
JIUMIOB», TIOJIOKUTEIbHO OII€HMBAsI MPOBOAMMYI0 B
Poccwuiickoit ®enepanyy paboTy MO pasBUTUIO CUCTE-
MbI paHHE TTOMOIIY AETSIM U UX CEMbSIM, COIMallb-
HOVi ¥ TpodeCCUOHANIbHOM peabuanuTaIluu, MUHKITI03UN
MHBaJIUIOB B 00pa30BaTeIbHbIN MTPOIECC, yUaCTHUKI
KoHdepeH1IMM 0TMEYaoT HeE0OXOIMMOCTh:

e IIPOJOJIKUTH PaboOTy Haj, COBEPIIEHCTBOBAHM-
€M HOPMAaTMBHOIO ¥ IIPaBOBOIO PEryIMpOBaHMUS B
Poccuiickoi @epepaniiy CUCTEMbI KOMIUIEKCHO pe-
abuMTaly U abUIUTaIM MHBAJIUIOB, PAaHHEN 1o-
MOIIY TeTSIM U UX CeMbSIM

e COMEICTBOBATh PAa3BUTUIO HAYUYHBIX MCCIEIO-
BaHMUi, pa3paboTKe COBPEMEHHBIX METOINK, OCHO-
BaHHBIX Ha J0Ka3aTeJbHbIX METOLAX B 00/IaCTM KOM-
IJIEKCHO peabumuTauum U abuauTaluy MHBAIUIOB,
pPaHHEe ITOMOIIM JEeTSIM U UX CEMBSIM;

e YCUJIUTD PabOTY IO OpraHM3alyy HEIIPEPHIBHOTO
rpolecca peadwInTaluuy, HauMHasl C OKa3aHUs paH-
HeJi IOMOIIY JeTSIM U MX CEMbSIM, X COLIMaIN3aLVN, U
II0 TIpodeCCHOHAIbHON peabumuTany u abuauTanun
MHBa/INAOB Ha OCHOBE MEKBEIOMCTBEHHOI'O B3aMMO-
JIeVICTBYSI, B TOM UMCIIE B 9JIEKTPOHHOM BUJIE;

e CIIOCOOCTBOBATh BHEIPEHMI0 WMHGOPMAIIMOH-
HBIX TEXHOJIOTMIA JIJIST OAIEePKKY CIIeLIMAIUCTOB P
MpeIOCTaBIeHNM PeabUIUTAIMIOHHBIX Y abuUIuUTaIA-
OHHBIX YCJIIYT, 06paTuB 0c060€ BHMMAaHMe Ha He0OXO-
IVIMOCTD IIPUHSITYSI M ICIIOJIb30BAHMSI €IMHOM TEPMMU-
HOJIOTMYECKOJ 6a3bl HE3aBMCUMO OT BeIOMCTBEHHOI
MIPUHAJIEKHOCTY, KaK ITPY OIIEHKE COCTOSTHUS TPask-
IlaH, TaK U IIPU IIPEeIOCTaBIeHNM PeadUIUTAIIOHHBIX
U aGUIUTAIMIOHHBIX YCIIYT;

e COBEpIIEHCTBOBATb Pa3BUTHE KaApPOBOIO II0-
TeHILMajga CUCTEMBI peabuIuUTaIlM, COMNEiCTBOBATh
CO3JTaHMIO M Pa3BUTUIO HALIMOHAIbHOV CYCTEMBI O] -
TOTOBKM ¥ ITOBBIIIEHUST KBaAM(PUKALMM KaapoB IJIst
KOMILJIEKCHOJ peabumutanuy M abuiuTauum MHBA-
JIUJIOB, PAHHEJ TTOMOIIM AETSIM U UX CEMbSIM;

e pacCIIMPUTh COLMAIbHOE MMapTHEPCTBO B IIEJISIX
peanusanuy MeXBeIOMCTBEHHOTO B3aMMOECTBUS
MpY OpPraHM3alyy KOMIUIEKCHOV peabuauTanuu u
abMIMTAlMY VMHBAIUAOB, PAHHEN TTOMOIIM AETIM U

children and their families, training, application
of International Classification of Functioning,
Disability and Health, interagency co-operation
and application of assistive technologies were
presented. Special attention was paid to early
assistance to children and their families.

The work of the Conference was widely reflected
in the mass media, which noted the importance
and relevance of state social policy issues in the
development of comprehensive rehabilitation and
habilitation of disabled people, early assistance to
children and their families.

Noting the importance of the issues discussed
at the annual scientific and practical conference
“Comprehensive rehabilitation and habilitation of
disabled people”, positively assessing the work carried
out in the Russian Federation to develop the system
of early care for children and their families, social
and professional rehabilitation, inclusion of disabled
people in the educational process, the Conference
participants note the need to:

» continue working on improving the regulatory
and legal regulation in the Russian Federation of
the system of comprehensive rehabilitation and
habilitation of disabled people, early assistance to
children and their families;

« promote the development of scientific research,
development of modern evidence-based methods
in the field of comprehensive rehabilitation and
habilitation of disabled people, early assistance to
children and their families;

« strengthen the organization of a continuous
rehabilitation process, starting with early care for
children and their families, their socialization, and
up to professional rehabilitation and habilitation of
disabled people on the basis of interdepartmental
interaction, including in electronic form;

e promote the introduction of information
technologies to support specialists in the provision
of rehabilitation and habilitation services, paying
special attention to the need to adopt and use a
common terminology base, regardless of departmental
affiliation, both in assessing the condition of citizens
and in providing rehabilitation and habilitation
services;

e improve the development of the human
resources capacity of the rehabilitation system,
promote the creation and development of a national
system of training and advanced training of personnel
for comprehensive rehabilitation and habilitation
of disabled people, early assistance to children and
their families;

 expand social partnership in order to implement
interagency co-operation in the organization
of comprehensive rehabilitation and habilitation
of disabled people, early assistance to children and
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UX CEMBSIM, B TOM YMCJIe 32 CYET HETOCYIaPCTBEHHBIX
OopraHmu3anuii;

e COMEICTBOBATh CO3[AHMIO PErMOHAJIbHBIX pe-
CYpPCHBIX IIEHTPOB Ha OCHOBE HAYYHO 0OG0CHOBAHHBIX
Mojiesieii KOMILJIEKCHOM peabunuTauum U abuaura-
LYV MHBAJIMIOB, OKA3aHMSI paHHEe OMOIIY JeTSIM U
UX CeMbSIM, MHOTOIIPO(MWIBHOTO KOMIIIEKCHOTO CO-
MMPOBOKAEHMST IPakIaH C MHBAJIUIHOCTBIO B cdepe
mpodeccruoHaaIbHOro 06yUYeHMs ¥ TPYIO0YCTPOIICTBA;

e COMEICTBOBATH IOBBIIIEHNIO Y MHBAIUAOB MO-
TUBALMU K TPYAY Uepe3 TPYIA0BOE BOCHUTAHME U ITPO-
(beccroHanbHYI0 OpUEHTAIINIO, HAUMHAS C JTOIIKOIb-
HOTO BO3pacTa;

e CTMMYJIMPOBATh CO3IAHME MIPEOIIPUSITUSIMU, YU-
PEKIEHUSIMU U OPraHMU3alUSIMM TOIOTHUTETbHbIX
pabounx MecT (B TOM UMC/Ie CIeIMaTbHbIX) IJIS TPY-
IOYCTPOICTBA MHBAINIOB;

e COMENCTBOBATh Pas3sBUTHIO (JOPM COIPOBOKIAE-
MO1 3aHSITOCTU MHBAIMI0B, 0COGEHHO JIUI TPYAOCIIO-
Cco6HOro Bo3pacra.

their families, including through non-governmental
organizations;

e promote the creation of regional resource
centers used science-based models of comprehensive
rehabilitation and habilitation of disabled
people, providing early assistance to children and
their families, and providing multidisciplinary
comprehensive support to citizens with disabilities in
the field of vocational training and employment;

» promote motivation to work for people with
disabilities through work education and vocational
guidance, starting from preschool age;

e encourage enterprises, institutions and
organizations to create additional jobs (including
special ones) for the employment of persons with
disabilities;

» promote the development of forms of assisted
employment for persons with disabilities, especially
those of working age.
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MPABUNA 119 ABTOPOB CTATEM

Mpasuna ana aBTopos cTateu
(npaBuna HanpaBneHUs cTaTei) XXypHana
«Musnyeckasn u peabunutTauMoHHas
MeAULMHa»

JKypHan BbINTycKaeTcsl exXeKBapTajibHO. CTaThby,
MpUCIaHHbIE aBTOPaMU B peHaKkiinio, pelleH3UPYITCs
pelakIMOHHON KoJUleTHell U BeOylMMU CIielnau-
CTaMM OTpaC/in.

HampaByieHHbIe CTaTbM B SKypHaJI AOJIKHBI COOT-
BeTCTBOBATh CJIEAYIOIIMM MTPaBUIaM.

Oo6me mpaBuia

CraTbs IOKHA COTTPOBOKIATHCSI CKAHOM ODUIIN-
aJIbHOTO HampaBjeHUs OT yUpeskaeHlsl, 3aBepeHHOTO
reyvaTblo.

1. ABTop(bI) peAcTaBisieT(I0T) B SKypHaJI:

— TIeYaTHbI BapMaHT CTAaTbM C MOOIUCSIMU BCEX
aBTOPOB U yKa3aHMeM IaThl Ha MOCAeHel CTpaHUlIlE;

— 3JIEKTPOHHYIO BEPCUIO CTaTh;

— COMpOBOAMUTENbHOE MUCbMO (B COMPOBOOU-
TeJIbHOM IChbMe ClefyeT yKa3aTh (paMuanu, MMeHa
U OTYeCTBa TMOJHOCTbIO, 3aHMMaeMble TODKHOCTH,
yuyeHble 3BaHMSI U y4eHble CTelleHM, a TakkKe IIO-
YTOBBIN M 3JIEKTPOHHBIN ajapec u TenedoH aBTOpa,
C KOTOPBIM pelaKinu cjiefyeT BeCTU Mepenmcky);

— 3aK/IYeHre KOMUCCUM O BO3SMOXKHOCTU OTKPBI-
TOTO OIyGIMKOBAHMS CTAThMU.

ONeKTpOHHbIe BepPCUM MOTYT TPeACTaB/ISIThCS HA
9MIeKTPOHHBIX HocuTensix (CD, GasIii-HaKomuTe mn
U [Ip.) WM HAMpaBJ/SIThCSI HA BJEKTPOHHBIN aapec
skypHana:  frm spb@mail.ru;  albrecht.journal@
gmail.com. ®aitn co craTbeit uMeHyetcs: Gamuianein
IepBOTr0 aBTOpa C MHUIMATaMy 6e3 Ipo6esioB U TO-
YyeK. DJIeKTPOHHAsI BepCUsI CTaTbU MpeNCTaBseT CO-
6071 (haiti, comepsKallyii TEKCT CTaTbii 6€3 ITepeHoCcoB
c10B B popmate Microsoft Word mm RTF. Eciu craTbst
COTEPKUT MILTIOCTPAIMM, TO HEO6XOIMMO OTAEIbHO
TpencTaBUTh (Paiiabl ¢ wullocTpausMu B Gopmare
TIFF unu JPEG.

IIpu ormpaBke (aitioB mo e-mail HeobxomMMO
NIPUIEPKUBATHCS COYIONIMUX TPaBUI:

— VCII0JIb30BaTh BJIOXKeHMeE (HaiiioB;

— B cayvae 6onbminx (aiioB ciaemyeT MCIIONMb30-
BaTh OOIIEM3BECTHbIE aPXUBATOPBI.

2. Tekct cratbu Habupaetcs mpudrtom Times
New Roman 14, uHTepBaja IMOJIYTOPHbIi. AG3aIHbII
otrctym 1,25 c¢Mm. ITonst ¢ Kaskaoii CTOPOHBI MO 2 CM.
3arpelnaiTcs J06ble OeiicTBUS CO MIPUMTOM: IO[-
yepKMBaHMe, KYpPCUB, TIONYKUPHbBIN, IIPOMMUCHON
(3amiaBHbIN), paspsnka — YIUIOTHeHKMe U mp. Tekcr
HabupaeTcs 6e3 mepeHoCcoB CJI0B (paccTaHOBKA Iepe-
HOCOB CJIOB, KAK aBTOMaTUYeCK!, TaK U BPYYHYIO, He
JOIyCKaeTCs).

OdopmieHmne CTaTbM [OMDKHO COOTBETCTBO-
BaTh ['OCTy 7.89-2005 «OpuruHaabl TeKCTOBble aB-
TOpckuMe U wusmaTenbckue. O6me TpeGoBaHMSI»
(http://gostexpert.ru/gost/gost-7.89-2005).

Instructions for authors of articles
(instructions for sending articles)
of the journal
Physical and Rehabilitation Medicine

The journal is issued quarterly. Articles sent by
authors to the editorial office are reviewed by Editorial
Board and leading experts of the area.

Articles sending to the journal should correspond
to the following rules.

General rules

An article has to be followed by a scan
of official sending from the institution verified by
its seal.

1. Author(s) present(s) to the journal:

— a printed version of an article including
signatures of all its authors and a date on last page;

— an electronic version of an article;

— a cover letter (a cover letter includes surnames
and first names completely, positions, academic
statuses and academic degrees, postal and e-mail
addresses, phone of an author with whom the Editorial
Board can correspond);

— a commission conclusion on possibility of an
article’s open publication.

Electronic versions can be submitted on
electronic media (CD, flash drives, etc.) or sent to
e-mail address of the journal: frm spb@mail.ru;
albrecht.journal@gmail.com. File with an article
is called as a surname of the first author with his
initials without gaps and points. An electronic
version of an article is a file containing text of an
article without hyphenation in Microsoft Word
or RTF format. If an article includes illustrations,
it is necessary to present files with illustrations
separately in TIFF or JPEG formats.

Sending files by e-mail you should follow these
rules:

— use files attachments;

- if a file is big, you should use well-known
archivers.

2. Text of an article should be typed by the
Times New Roman font, 14 pt, interval is one-and-
a-half. Paragraph space is 1,25 cm. Fields are 2 cm
from each margin. Any action with a font such as
underlining, italics, semi-bold, capital (title), tracking,
etc. is forbidden. The text should be typed without
hyphenation (hyphenation of words, both automatic
and manual, is forbidden).

Text design of an article should correspond to State
Standard (GOST) 7.89-2005 Author’s and Publishing
Text Originals. The General Requirements (http://
gostexpert.ru/gost/gost-7.89-2005).
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IOuvarHossl 3aboyneBaHmii 1 (GOPMbI PaCCTPONCTB
MoBeAeHMsI CJieAyeT COOTHOCUTDL ¢ MeXayHapoaHO
KiIaccudukanyuein 6ome3Heil M pacCTPOiCTB IOBene-
Hust (MKB-10) (http://mkb-10.com/).

Envanubl n3mepenuin npusogsarcs 1o ['OCTy
8.471-2002 «T'ocymapcTBeHHas cucTeMa obecreueHust
enuHCTBa M3Mepenmii. EnyHuner BemuunH» (http://
docs.cntd.ru/document/gost-8-417-2002-gsi).

O6beM 0630pHBIX CTATell He MOJKEH MPEBbIIIATh
15 c., 9KCIIepUMEHTAJTbHBIX U OOIIEeTeOPeTUUECKUX
uccienoBauuit — 10 c. B aToT 06beM BXOOST: Ha3Ba-
HMe CTaTbM, HAMMEHOBAHMS OPTaHM3aINii, pe3oMe,
KJII0UEBbIe C(JIOBA HA PYCCKOM M aHIIMICKOM SI3bIKaX,
TeKCT, wiumocTpauuu (pororpadum, pUCYHKU) — He
6oJs1ee yeThIpeXx, TaGMUIIbI (He 6oJiee Tpex), CIIUCOK JIN-
TepaTyphl u References.

3. CTpyKTypa CTaTbu:

a) VIK, uaunuanasl 1 hamMmminm aBTopoB, Ha-
3BaHMe CTaTbM, YYpPEXKIEeHue, CTpaHa, TrOpOo,
azpec;

6) Pesiome / Abstract. O6ecrnieunBaeT MOHMUMA-
HJe OCHOBHBIX TTOJIOKeHMI cTaTbu. O6beM — He Me-
Hee 250 coB. IIpu cocraBieHun pedepara ciaegyer
pykoBoactBoBatbcst OCTom 7.9-95 «Pedepat u aH-
Horaiys. O6uive TpeboBauus» (http://gostexpert.ru/
gost/gost-7.9-95). Pedepat cocraBiisieTcs 10 CJIETYIO-
e cxeme:

— [eJu ¥ 3aJa4y paboThl, 00BEKTHI CCIETOBAHMS,
MEeTOIMKM, MCIIOb30BaHHbIE B paboTe (B TEX CIyJasXx,
KOTJa OHM HOBBIE VIV HEOOXOAVMBI IJIs1 TIOHMMAaHMS
CYTU U 0COGEHHOCTE CoepsKaHMsI CTATb);

— pe3y/nbTaThl — OCHOBHbBIE TEOPETUUECKIE U IKC-
TepUMEHTA/IbHbIE PE3YIbTAThI PAOOTHI;

— 00CyKIeHle pe3yabTaToB

— BBIBOABI MJIM 3aK/II0YEHNeE.

B) Knrouesbie ciioBa / Keywords. EMko oTpaskaror
copepskaHye CTaThy, TIO3BOJISIIOT HAMTH HEOOXomuMoe
M3OaHMe B KaTaJorax W 3JIeKTPOHHbBIX 6a3aX JaHHBIX.
KittoueBbie c10Ba c/ieqyeT COOTHOCUTDH C PyOpPMKATO-
pom «MeguUMHCKME TTpeaMeTHbIe pyopuku» (MeSH),
paspaboOTaHHBIM COTPYIHMKaMM HalyoHamabHOM Me-
IUIuMHCKOV  6ubmmoreku CIHA  (https:/www.nlm.
nih.gov/). PycckosispiuHass Bepcust pyopuKaTopa Co-
OepKUTCS Ha caite LleHTpalbHO MegUIHCKOM
Hay4YHO! O6ubMMoTeku IlepBOro MOCKOBCKOIO TIOCY-
IapCTBEHHOTO MEAMIIMHCKOTO YHMBEPCUTETA WM.
.M. Ceuenona (http://193.232.7.102/cgiopac/opacg/
opac.exe). OObIYHO IIPUMEHSIOT 3—7 CJIOB UJIM KOPOT-
KUX CJIOBOCcOueTaHMi. BHauane iemyeT IOCTaBUTH
OCHOBHOe. Ec/ti B cImMCKax OTCYTCTBYIOT TIOAXOISIIIVE
0003HaUEHNSI HOBBIX TEPMMHOB, CJIeOyeT Momo6paTh
Haubosee G/IM3KYEe 13 VMEIOIIMXCS.

Ilepesod pepepama u Knroueswvix €108 HA AH2JIULICKULI
A3blK 00513amerneH;

r) Beemenmne / Introduction. l3naraercs axry-
aTbHOCTH TTPOBEIEHMS UCCIeqOBaHNS U GopMyanpy-
eTCsI 1eJTh CTaThH;

Diagnoses of diseases and forms of behavior
disorders should be correlated to the International
Classification of Diseases and Disorders of Behavior
(ICD-10) (http://mkb-10.com/).

Units of measurements should be given
in accordance with GOST 8.471-2002 The
Unity Measurements Ensuring State System.
Units of Sizes (http://docs.cntd.ru/document/
gost-8-417-2002-gsi).

Volume of review articles can’t include more than
15 pages, pilot and general-theoretical studies can’t
include more than 10 pages. Volume includes the
text, illustrations — photos, figures (no more than
four), tables (no more than three) and the list of
references.

3. The article design scheme:

a) Universal Decimal Classification (UDC),
authors’ initials and surnames, article’s name,
institution, country, city, address;

b) Abstract provides understanding of article’s
basic provisions. Its length is not less than 250
words. Abstract is designed in accordance with
GOST 7.9-95 Paper and abstract. General requirements.
(http://gostexpert.ru/gost/gost-7.9-95). The abstract
design scheme is:

- aims and tasks of a work, objects of a research,
methods used in a work (if they are new or their
description is necessary for understanding of essence
and features of article contents);

- results (main theoretical and experimental
results of a work);

— discussion of results;

- conclusion.

c) Keywords reflect article contents capaciously.
They allow find the necessary edition in catalogues or
electronic databases. Keywords should be correlated
to the list of the Medical Subject Headings (MeSH)
developed by employees of the United States National
Library of Medicine (https://www.nlm.nih.gov/).

Usually 3-7 words or short phrases can be
applied. The basic one should put in the beginning.
If the lists don’t contain any suitable designations of
new terms, it is necessary to pick up the closest from
available ones.

d) Introduction. Here an author states relevance
of his research carrying out and formulates article’s
aim;
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n) Marepuanbt M Metoabl / Materials and
methods. SIcHO 1 TOCTaTOYHO MTOAPOOGHO OMMCHIBAET-
csT OTOOP TPYII JIJIsT HAGTIOAEHWIA MM SKCIIePMMeH-
TOB, KPAaTKO ITPECTABJSIOTCS CBENEHMSI O METOAax
CTAaTUCTUKU. 3[eCh yKa3bIBAeTCS COOMIOfEeHMe ITH-
YeCKMX MPUHIUIIOB, KAK MECTHBIX, TaK M MeXKIyHa-
ponHbix (EBpomeiickasi KOHBEHIMSI MO 3allUTe II0-
3BOHOUYHBIX JKMBOTHBIX; XeJIbCMHCKAs IeKaapalus;
MHGOPMUPOBAHHOE COIJIacKe 60JIbHOTO);

e) PesyabraTtsl / Results. KoMmakTHOMY M3J10Ke-
HUIO CTaThM CITOCOOCTBYET IpeACcTaBIeHe MaTepua-
JIOB UCCJIEIOBAHMI B BUAE TAOIMLI VJIY VIJLTIOCTPALIIA
B JIOTMUYECKOV MOoCIenoBaTenbHOCTU. OrpaHUubTeCh
TeMM WITIOCTpauusIMu (Tabiuiiamm), KOTopble 00b-
SICHSTIOT OCHOBHbBIE€ apTYMEHTBbI CTAaTbM U OII€HMBA-
IOT CTelleHb MX 0O0CHOBAHHOCTMU. [ITaHHbBIE TAOGINL, U
PUCYHKOB He TOJDKHBI AYOIMPOBATHCS (TIPUBOIUTCS
6o Tabnuia, 1nbo PUCYHOK).

)K) O6cykmenue / Discussion. [lemaercs ak-
IIEHT Ha HOBBIX ¥ BAKHBIX aCIIEKTax MCCIeIOBaHMS.
O6cyskaeHye MPOBOIUTCS ITyTEM COOTHECEHUS COO0-
CTBEHHBIX HAOIIONEHNUIT C IPYTUMU UCCIeqOBAHUSIMU
B M3y4aeMOoii1 00JIaCTV 3HAHMIA, BKIIIOUAsT 3apyOeskKHbIX
aBTOPOB. B 06CykaeHMe MOKHO BKJIIOUUTH OOOCHO-
BaHHbIE PeKOMEHIAIY AJISI KITMHUUECKOM MTPaKTUKA
¥ BO3MOXXHOE TpUMEHeHMe TONyYeHHbBIX pe3yibTa-
TOB B IIPEICTOSIIINX VICCTIEIOBAHMSX

3) 3akmoueHue (BpiBogpl) /
(Summary);

u) Comcok aureparypsl. JIODKEeH COOEepsKaThb,
KpOMe OCHOBOITOJIATraloNyX, MyonuKanmumu 3a mocIes-
Hue 5-10 jeT. B opUrMHAIBbHBIX CTAThSIX LIUTUPYETCS
He 6os1ee 10—15 McTOUYHMKOB, 50% 13 KOTOPBIX AO/IKHbI
OBITh 3apyOEKHBIMM. VICTOUHMKM 3aITMChIBAIOTCSI B TOM
MOpsIiKe, B KAKOM ObUTM YIIOMSIHYTHI B CTaThe. ABTOD
HeceT OTBETCTBEHHOCTD 3a MPaBMUILHOCTh 6MGIMOrpa-
(buaeckux TaHHBIX.

Cricok yuTepaTypbl odopmiisieTrcss B Buie Ou-
6morpaduueckoro ykasatenst mo I'OCTy 7.0.5.-2008
«bubnmorpadmuueckass ccpuika. O6mue TpeboBa-
HUSI ¥ TIpaBuia cocraeieHusi» (http://gostexpert.ru/
search?text=7.0.5-2008 &gost=1).

K) References odopmisercss B COOTBETCTBUU
¢ Tpe6OBaHMSIMM 3apyOEKHbIX 623 LIMTUPOBAHMS .

4. Tpe6oBaHMS K PUCYHKAM:

— ¢opmat ¢aiina — TIFF, mobas mporpaMmma,
noagepkuBaroinast aTot Gopmar (Adobe PhotoShop,
CorelDRAW u T. 11.), muarpammsbl — B Excel mam Word
C COXpaHEeHMeM JTaHHbIX;

— K@XIbIi PUCYHOK CJIeQyeT TPeCTaBIsATh OT-
nmenbHbIM (aiiom B popmare TIFF, ¢ pasperieHnem
He meHee 300 dpi.;

— IIMpUHA PUCYHKA — He 6osee 100 MM, BbICOTA
pUCyHKa — He 6osiee 150 MM, JiereHaa PUCYHKA JTOJIK-
Ha OBITH JIETKO YMTAEMO, HIpUdT He MeHee 8 MT.

Conclusion

e) Materials and methods. Here an author
describes selection of groups for observations or
experiments clearly and rather in detail, submits data
on statistics methods briefly, indicates observation
of ethical principles, both local and international
(European Convention for the Protection of Vertebrate
Animals; Helsinki Declaration; patient’s informed
consent);

e) Results. Compact statement of an article is
promoted by representation of researches’ materials in
the form of tables or illustrations in logical sequence.
You should be limited to those illustrations (tables)
which explain main arguments of your article and
evaluate the degree of their validity. Data of tables
and figures should not be repeated (only a table or
only a figure).

f) Discussion. The emphasis is placed on new and
important aspects of a research. Discussion is carried
out by correlation of author’s own observations with
other researches in the studied discipline. Discussion
can include reasonable recommendations for clinical
practice and possible use of the received results in
forthcoming researches;

g) Conclusion (Summary);

h) References should contain publications of the
last 5-10 years and basic ones on the theme. Original
article can contain no more than 10-15 quotations.
Sources are listed in the order in which they were
mentioned in an article. An author is responsible for
correctness of bibliographic data.

References is made out as the bibliographic index
in accordance with GOST 7.0.5.-2008 Bibliographic
link. General requirements and rules of figure up
(http://gostexpert.ru/search?text=7.0.5-2008 &gost=1).

4. Requirements to figures:

— the format of a file is TIFF, any program
supporting this format (Adobe PhotoShop,
CorelDRAW, etc.), charts is made in Excel or Word with
data storage;

— each figure should be submitted as a separate
file in the TIFF format, with not less than 300 dpi.
resolution;

— figure’s width is no more than 100 mm, figure’s
height is no more than 150 mm, figure’s legend has to
be easily readable, a font is not less than 8 pt.
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PUCYHKYM TIpMCHUIAIOTCSI OTHOEIbHBIMM (aiiiamu,
MpY TIepPechUIKe 3aMpeniaeTcs MOMENIaTb PUCYHKU
B (aiinbr Word.

PucyHKYM OO/KHBI OBITh YeTKMMMU, poTorpadum —
KOHTpacTHbIMM. [loApUCYHOUHbIE TIOATIMCY AAIOTCS
Ha OTJeTbHOM JIMCTE C yKa3aHMeM HOoMepa PUCYHKa,
C 0OBSICHEHMEM 3HAYEHMSI BCEX KPUBBIX, OYKB, LMD
U OPYTUX YCOIOBHBIX OO6O3HaueHMii. B mopmmcsx K
MUKpOGOTOrpadusam Hy;KHO YKa3bIBaTh CTEIIEHDb YBe-
auyeHusl. B MOOPMCYHOUHBIX TOMIIMCSIX MCITONb30-
BaTb abOpeBMATYPhI M COKPAIEHNSI HE JOITyCKAeTCs.
TeKCTbI BHYTPU PUCYHKOB, IIOAPYCYHOUHbIE TTOATIVCH
U TIPUMEYaHUs OyOMMPYIOTCS HA aHIMIMIICKOM SI3bIKE
101, PYCCKVM TEKCTOM.

B TekcTe craTby, B JI€BOM II0j€, KBaAPATOM BbI-
IeIsieTCsl MecCTo, Ife CJIedyeT pPasMeCTUTh PUCYHOK.
BryTpu KkBagparta 0603HaYaEeTCSI HOMEP PUCYHKA.

DJIeKTPOHHbIE (aiibl PUCYHKOB AOJIKHBI MO3BO-
JIITh BOCITPOM3BECTM BBICOKOE KAUeCTBO M300paske-
HMS B 3JIEKTPOHHOI Bepcum KypHasia. Eciam pucyHOK
y>Ke ObLI OIyOJIMKOBAH, CJIEAYeT YKa3aTh OPUTMHAJIb-
HbBIV UCTOYHMK.

JIromy Ha pororpadusix He TOKHbBI ObITh Y3HaBae-
MBIMMU, OO aBTOP JO/DKEH MPEICTaBUTD B PeAAKIINIO
MMIChbMEHHOE pa3pelleHye Ha IMyOIMKaIuio.

5. Tpe6oBauust K Tabauuam. TaGINUIIbI TOKHbI
OBITh HATIIIHBIMY, MMETb Ha3BaHME U MOPSIAKOBBIN
HOMeED, 3aTr0JIOBKM JO/DKHBI TOYHO COOTBETCTBOBATH
comepskaHuio Tpad. B HasBaHMSIX TaOINIL He JOIyCKa-
eTCs MCIIOJb30BaTh abOpeBMATYphl M COKpallleHMs.
HasBanus Tabmuii, cTpok u rpad, a Takke mpumMeda-
HUST AyOMMPYIOTCS HA AHIVIMIICKOM SI3bIKE TIOA, PyC-
CKV/M HaMEHOBaHMEM.

Ha kaskmyio Tabmuiy go/ikKHA ObITH CejlaHa CChLI-
Ka B cTaTbe. Bce pasbsicHeHMSI, BKITIOUast pacmbpoB-
Ky ab6peBuaTyp, JalTCsI B CHOCKAX.

VKa3pIBaliTe CTaTUCTUYECKME METOLbI, UCIIONb30-
BaHHbIE IJISI TIpeACTaBieHus BapuabeqbHOCTM HaH-
HBIX ¥ TOCTOBEPHOCTY Pa3INUMIA.

6. TpaHuMTepauuss u IrepeBom. nas m3ydeHUS
cTaTeil YATATENIMM, He 3HAIOUMMU PYCCKOTO SI3bI-
Ka, B KOHIIe KaXKIO¥ CTaTby IOMEIIAIOTCS IepeBe-
IeHHbIe Ha aHIIMICKUIL SI3bIK CBeleHusl 06 aBTOpax,
VUPEeXKIEHUX, TPaHCIUTEPUPOBAHHOE OPUTMHAIIb-
HOe Ha3BaHMe CTaThy, IlepeBeleHHOe Ha3BaHMe CTa-
TbY, paCIIMPeHHbII pedepaT ¥ KIIOUEBbIe CJIOBA,
TPAaHUIMTEPUPOBAHHDBIN CHMCOK MPOLUTUPOBAHHOI
nuTepatypbl. 7151 TiepeBofa 0madenvHulx €108 (C1080-
couemaHuii) MOSKHO BOCIIOTb30BAaThCSI aBTOMATU3UPO-
BaHHbBIM 1epeBogoM (https://translate.google.ru/).

7. CBemenust 06 aBTOpe(ax). [lepeueHb cBemeHMt
00 aBTOpe(ax) Ha PyCCKOM M aHIVIMIACKOM SI3bIKaX.

damMuIusl UMS OTYECTBO — yUeHasl CTeIeHb, yue-
HOe 3BaHMe, Ha3BaHMe MecTa paboTbl/yuedbl 6e3 co-
KpallleHui, Jaske ecay OHO OOIIeNPUHATO B CTpaHe,
MOYTOBBIN aapec (yauiia, 4OM, TOPOJ, IMOUYTOBBIN MH-
IeKc, crpaHa); e-mail aBropa. [Ipu mepeBome ciieny-

Figures are sent by separate files. When transfer it
is forbidden to place figures in Word files.

Figures should be accurate, photos should be
contrast. Figure captions are given on a single
sheet with the indication of the figure’s number,
with an explanation of value of all curves, letters,
figures and other symbols. It is necessary to specify
extent of increase in captions to photomicrographs.
Abbreviations are not allowed in figure captions.

A square in the left field of the article’s text
indicates a place to put a figure. The figure’s number
is designated inside of the square.

Electronic files of figures should allow reproduce
high quality images in the electronic version of the
journal. If a figure has already been published, the
original source should be indicated.

People in photos should not be recognizable, or
an author has to present a written permission for
publication of images to the editorial office.

5. Requirements to tables. Tables should be
evident, they should have a name and sequence
number, headings should correspond to contents of
the columns precisely. Abbreviations are not allowed
in table names.

It has to be made a reference in an article to each
table. All explanations, including interpretation of
abbreviations are given in footnotes.

You should specify the statistical methods used for
representation of variability of the data and reliability
of distinctions.

6. Transliteration and translation. Readers who
don’t speak Russian can find at the end of each an
article information about its authors, names of the
institutions, the transliterated original name of
the article, its translated name, expanded abstract,
keywords, and transliterated references, all in English.
For the translation of some words (phrases) you can
use the automated translation (https://translate.
google.ru/).

7. Information about the author(s). List of data on
the author(s).

Surname, name, academic degree, academic status,
name of the place of work/study without reductions
even if it is standard for any country, postal address
(house number, street, zip code, city, country);
author’s e-mail. It is necessary to use the official
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eT JCIIO0Tb30BaTh oduIManpHOe Ha3BaHue U3 YcTaBa
yupesxaeHus, nHaue adpguamanus ¢ yUpekaeHnueM B
MEXIYHApPOIHBIX 6a3aX JaHHbBIX OYIEeT 3aTpyaHeHa.

IIpoBepka Ha COOTBETCTBME TPEOGOBAHMSIM K
odopmieHno. Pemakiys OCYIIEeCTBISIET OIEHKY
MOCTYNUBILIEH CTaTby Ha TMpeLMeT ee COOTBETCTBUS
TpebGOBaHMSIM K CTaThsIM, IPEACTABISIEMbBIM [IJIST
OITyOJIMKOBaHMS.

IIpoBepka Ha cOOIOAEHME ABTOPCKUX M CMEXK-
HBIX HpaB. Pefakiys ¢ MOMOIIbI ITPOTPaMMHBIX
CpefCTB OCYIIECTBJISIET ITPOBEPKY CTAaThU Ha MpeImMeT
COOJTIOEHNSI ABTOPCKMUX M CMEKHBIX IPaB, HATMUMS
3aMMCTBOBAHUIA.

CraTbu, cogepkauiye MmeHee 80% OpUTMHAIBLHOTO
TEKCTa, BO3BPAIIAIOTCS aBTOpaM Ha JOPaboOTKy B Te-
yeHMe 2 pabouMx JHE ¢ MOMEHTA IIPOBEIEHNS TIPO-
BEPKM Ha MIpeAMeT Ha/lMuMsl 3aMMCTBOBAHUIA.

Kaxk mmpaBmi1o, CTaThst MyOIMKYeTCS B SKypHAJIe Mpu
Haan4duu B Heil He meHee 80% OpUTMHaIbHOTIO TEKCTA.
B MCK/IIOUNTENBHBIX CITyYasiX, C y4eTOM Xapakrepa 3a-
MMCTBOBAHMSI aBTOPOM MHMPOpMAIMK U3 Pa3TUIHBIX
MCTOYHMKOB, HAJIMUMSI CChUIOK HAa HUX Pefakius Io
COIJIACOBAHUIO C IJITABHBIM PeIaKTOPOM KypHaJsa oo
ero 3aMecTUTeNeM MOXET MPUHSTh MOJ0XKUTETbHOE
pelieHye 06 OMyGIMKOBAHUM CTAThbM C IPOIEHTOM
opuruHaabHOCTU MeHee 80.

PeuensupoBanue. [ onpeneneHusT HAy4HOTO
Y METOAMNYECKOTO YPOBHS CTaTby OCYIIECTBIISIETCS ee
SKCIIepTU3a — «[BOJHOE CJeroe» pelieH3MpOoBaHue
(pelieH3€eHT He 3HAeT, KTO aBTOP CTaTby U B KAKOM yU-
pekmeHuy 6blyIa TOATOTOBJIEHA CTAThsI, aBTOP He 3HA-
€T, KTO pelleH3€eHT).

CpoK pelieH3MpOBaHMS (9KCIEPTU3bI) CTAaTbU, KaK
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