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Yearcaemovie xkonnezu!

Msl pansl npuBerctBoBaTh Bac Ha III Beepoccuiickoit kondepenimn «/HTeIEKTYalIbHBIE
TEXHOJIOTHUH U CPEACTBA peadMiIMTalMy U aOWIINTALMHK JFOJIEH ¢ OrpaHMYeHHBIMH BO3MOXHOCTSI-
mu» (UTCP-2018), npoBoaumoii ['ocynapcTBEHHBIM 00pa30BaTeIbHBIM YUPEKICHUEM BBICILIETO
PO eCCHOHAIBHOI0 HHKIIO3UBHOTO 00pa3oBaHust «MOCKOBCKHUIT rOCYAapCTBEHHBINA T'yMaHHUTap-
HO-DKOHOMHMYECKUH yHUBepcuTeT», PesiepabHbIM y4eOHO-METOJUUECKUM [IEHTPOM [0 00yue-
HUIO JIUI C HApyILIEHUEM ONOPHO-ABUraTeIbHON CUCTEMBI.

[Ty6nukyemble MaTepuaibl KOH(GEPEHINN OTPaXaIOT KPYT aKTyaJIbHBIX IIPOOJIEM U 3a/1a4, CBSI-
3aHHBIX CO CTPATErMYECKUM OYIYIIUM M HACTOSIINM COLMAIbHON peabWInTaliy JI0JIeH ¢ orpa-
HUYCHHBIMH BO3MOKHOCTSIMH. VHTEIUIEKTyalbHbIe, KOTHUTUBHBIE TEXHOJOIMH DPeadWINTALUK
JIo/Iell ¢ OrpaHMYeHHBIMH BO3MOXKHOCTSIMH IPEACTABISIIOT CO00M (yHIaMEHTaIbHOE HAaydyHOE
HalpaBJIeHUE U SIBJISAIOTCS UCTOYHMKOM WHHOBAIIMOHHBIX WJIEH, 00JaJarolMXx HOBHU3HOMW, YHU-
KaJIbHOCTBIO, IPOYKTUBHOCTBIO, BO3MOYKHOCTBIO UX JJAJIbHEHINIEro pa3BUTUS 110 MEPE OCBOCHUS
IIpeMeTa UCCIIeJOBAHUS U UCIIOIb30BAHUS B HAYYHO-TI€AArOrMUECKON JIeITeIbHOCTH. Bripaxkaem
rIIyOOKyI0 0J1aroJJapHOCTh BCEM Y4aCTHUKAM KOH(EpeHIMH, JOKIabl U PabOThl KOTOPBIX CBHUJIE-
TENLCTBYIOT O POCTE MHTEpECa HE TOJBKO K TEOPETHYECKUM IpodieMaM peabwInTalum, HO U K
peasbHBIM HPHUKIAJHBIM pa3padoTKaM CPEJICTB peaOMIMTAIMH, BBIIIOJHEHHBIM C IIPUMEHEHHEM
HHTEJUIEKTYaJIbHBIX U KOTHUTUBHBIX TEXHOJIOTHII.

B.JI. Batipamos — ooxmop coyuon. Hayk, npogheccop,
pexmop Mockogckoeo 2ocydapcmeeHHo20
2YMAHUMAPHO-IKOHOMUYECKO20 YHUSEpCUmemad



Yeasricaemoie konnezu!

B cootBerctBuHM ¢ npukazom pextopa B.JI. baiipamona (ot 13.12.2018 Ne 669) 29-30 Hosi6pst
2018 roga B MI'TOVY mnposenena 111 mexnynaponnas koudepenuus «/HTennekryaabHble TeX-
HOJIOTHMHU U CPEACTBA peaGI/IHI/ITaLU/II/I u a6I/IJ'II/ITaIII/II/I HIOI[efI C OTpaHUYCHHBIMH BO3MOKHOCTAMMUY)
(UTCP-2018).

O0pa3zoBaHbl NPOrPpaMMHBIH U OPraHU3ANHOHHBIH KOMHTETBHI.

IIporpammusblii komuteT B coctase: Ilpeacenarens — baiipamos B./l. — nokTop couno-
JIOTHYECKHX HayK, npogeccop, pektop MI'TIY;

3amecturean npeacenareis Ilerpynnna E.B. — kana. Ttex. Hayk, JekaH ¢akyJabTera
NPUKJIAHOH MaTeMaTHKU U MHPOPMATHKH.

Ynenvr npozpammnozo komumema: Bacunse C.H. akanemux PAH, I'epacumoB A.B. 1-p
¢utoc. Hayk, npodeccop MI'TDY, Cadponor A.W. n-p mea. vayk, [IMYB, ¢pununan ®T'BOY AI10
PMAHIIO Munzapasa P®, ®unuct C.A. n.1.H., npodeccop HO-3I'Y r. Kypck, Kagsimos B.A.
I-p ¢uz.-mat. Hayk, npodeccop MI'TDY, Kupcano M.H. n-p ¢u3z.-mat. Hayk, Mex.-mMaT. (ax.
MI'Y um. M.B. JlomonocoBa, Peiouna I".B. n-p Tex. nayk, kad. kudepuernku 'MW MUDU,
OpneB I'.Il., o-p Men. HayK, KaHA. ICUXOJ. HAayK, Bpad BeIcIIeil kaTeropuu, ITy3anxosa E.H. 1-p
nej. Hayk, mpodeccop, coBeTHUK mpu pekropate MI'TDYVY, Tapacos B.b. kaun. tex. Hayk, MI'TY
um. H.D. baymana, benuko B.I. n-p Tex. Hayk, npodeccop, OOO «3eBcaBuay», beirauesckas T.H.
JI-p MCKyccTBOBell. Hayk, npodeccop PI'Y um. A.H. Kockirnna, cromuna T.B. a-p Tex. Hayk,
npodeccop MITDIY.

Opranu3anuoHHblii KOMUTET: npencenareab — Ilerpynuna E.B. — kaua. tex. Hayk,
AekaH ¢akyabTeTa NPUKJIATHON MAaTeMATHKH U HHPOPMATUKM; YIEHbl OPZAHUZAUUOHHO20
komumema: baiipamo D.B., benornaszos A.A., booko C.A., BacunseB E.B., Kazanamze A.C.,
CasenneBa O.H., XoBanckas E.A.

VYyactHukamu Me:kayHapoaHoi koHdepenuun UTCP-2018 cranu mpencraBuTenn HayqyHOH
obmectBeHHOCTH 9 cTpan: Poccun, Azepbaiimkana, Kazaxcrana benopyccun, Apmenun, Kuras,
Cunranypa, Tynuca, Kananel. YuactHuku npezacrasisuin 20 pa3indyHbIX TOPOJOB MUpa U Oosiee
40 npeonpusimuii u opearusayuil.

3am. npeocedamensn Ilpozpammnozo komumema,
npeoceoamensy Opeanu3ayuoHHBLIL KOMUMEm:
dexan gpaxyromema IHHMull kano. mex. nayk

E.B. Ilempynuna



Yeaoicaemvie konnezu!

OcnoBHas Tema TpeTtbeii Me:kIyHaApoaHOI KOH(epeHuuN «UHTeNTeKTyalbHbIE TEXHOJIO0-
THH H CPeJICTBA PeadMINTAIMM H A0WJIMTALNH JI0Jeli ¢ OrpaHMYeHHBIMH BO3MOKHOCTSIMID)
MTOCBSIIIIEHA UCCIICAOBAHUIO CYIIIHOCTH MHKJIIO3MBHOTO IPOIECCa PeadMINTaluU M a0MINTaLNH,
MIPOSIBIISIFOIICHCS. B 0OeCIIeYeHH COBMECTHMOCTH YeJI0BeKa ¢ (pU3NUecKMMU 0CO0EHHOCTSIMHU
Pa3BUTHA C COLUYMOM H fIBJISIETCS AaKTYaJbHOH rocyJapCTBEHHOMH 3a/a4eil, BAJKHOCTDb pe-
LICHHUSI KOTOPOii IOCTOSHHO PacTeT.

VHKII03UBHBIN MTPOIIECC MOXKET OBITH OCYIIECTBIEH IMyTeM KOMIIGHCALIMU MMEIOIIUXCS HO30-
JIOTHYECKUX OTKJIOHEHHH, MCIOJIb3Ysl CPEJCTBA MHTEIUICKTYAJIbHBIX MH(OPMAIOHHBIX TEXHO-
JIOTUH, KOTHUTUBHOM, BUPTYaJbHOM IICUXOJOrMM, HeWporcuxojoruu. IlokazaHo coBpeMeHHOE
COCTOSIHHE TEOPETHYECKUX BOMPOCOB (PHiIocopuu, KOTHUTUBHO-HH(POPMAIIMOHHBIX TEXHOJIOTHH,
MaTeMaTHKH, KOMIIBIOTEPHBIX HayK B 00JIACTH MHKJIIO3UBHBIX MTPOIIECCOB PeaOMINTALINK U a0UITH-
tauyu. OCHOBHOW BEKTOpP KOTHUTHUBHOI KOHBEPI'CHTHOH (DYHKIIMOHAIBHON HeiipopeadbuinTanu-
OHHOH NeJarorMKy HalpaBJieH Ha paciinpeHue 0a3bl MbICIIEACATEIBHOCTH, TPUOOPETEHHUE IOTION-
HUTENbHBIX 3HAHW, HAIIPaBJICHHBIX HA CaMOr0 4Y€JI0BEKa, Ha Pa3BUTUE €r0 UHTEIICKTYaJIbHBIX
CIIOCOOHOCTEH.

B 37011 CBSI31 OBIIM BBIIENEHBI TPU TEMBL.

Tema 1 TeopeTuueckune BONpoch! puaocodpun, KOTHUTHBHO-MH(POPMALMOHHBIX TEXHO-
JIOTHIi, MATeMATHKH, KOMIIbIOTEPHBIX HAYK, B HHK/IIO3MBHBIX Npoueccax peadujauTanuu 1
aduauTanuu. MHKITI03UBHBIN Npoliecc MPOoABISLETCA KaK MEXAUCIUILTNHAPHAS HayKa («MeTaHa-
yKa») 00 YIpaBJICHUU B XKHUBBIX U TEXHHYECKUX CHCTEMaxX M PacCMAaTPHBAETCS B IUIAHE METOO-
joruu, Gpunocopur, MaTeMaTHYeCKUX, TEXHUYECKUX MpobieM kuOepHeTHkH. OHTOJIOrHYecKne
KOTHUTHUBHBIE CUCTEMBI, CO3/IAI0TCSI, YTOOBI IOHUMATh, aHAJIM3UPOBATh, YYUTHCS, IyMaTh U Tpe-
OJl0JIEBATH IIPEIIATCTBHUS.

Tema 2. HayyHo-TexHHYecKHe NMPOGJIeMbl MeTUIMHCKOI KHOePHETHUKH KaK HHCTPYMeH-
Ta peadMaNTAMM U a0uauTanuu. [{eHTpoM BHUMAaHUS CEKLUHU ABISACTCA JIMYHOCTH C OTPaHU-
YEHHBIMH (PU3MYECKUMH BO3MOKHOCTSIMHU, TpeOyrolast 3HaHUi 0 QyHKIMOHAIIBLHBIX CHCTEMaX ue-
JIOBEKA U KMOEPHETHUECKUX CHCTeMax peaOWIINTaly, HEHPOCTUMYJISILIUK, HEeHpopeaduInTaluu
OTJIEJIbHBIX CUCTEM OPraHU3Ma B Pa3JIMYHbIC [IEPUOJIbI JKUZHHU.

Tema 3. Pa3BuTHE KOTHUTUBHOI'O NIPOCTPAHCTBA MHTEPHET, CO31aHHe NHTEePHeT-Belleli,
YMHBIX 00bEKTOB, ICHTPOB 00Pa0OTKH JAHHBIX, MHKJIIO3UBHBIX PeadMINTAMOHHBIX COLM-
AJIbHBIX, JKOHOMHYECKUX CEPBUCOB H PEryJIMPOBaHUs IPABOBbIX OTHOLICHMIA.

Tpyasr Tperbeit mexayHapoaHoii koHdepeHunn «HHTe/IeKTyalbHbIEe TEXHOJOTHH
U cpelcTBa peadMJMTAIMHN U A0MJIMTALMH JII0Jeil ¢ OrpAaHNYeHHBIMH BO3MOKHOCTAMID)
BKJIIOYAIOT 0030pHBIC U CEIMATN3UPOBAHHBIC JOKIJIAbI BEIyIIHUX YUEHBIX, IpenofaBareneii, a
TaKXKe IIPE3CHTALUU PE3yIbTaTOB UCCIECJOBAHUN aCIIUPAHTOB, CTYICHTOB, KOTOPBIE OTPAKEHbI
B IUICHAPHBIX JIOKJIA/JaX, BEICTYIICHHUSIX H OOCYXKICHHUSAX B CEKIIMH C PA3JINYHBIMH HarpasJie-
HUSAMH.
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Ha xoHdepenn 66u10 npeacrabieHo 78 nokmnanoB. OTaenbHbIE TEMBI JOKIIAI0B MTPECTaB-
neHsl B coopuuke TpynoB xoH(epennun, ¢poTopenopraxe, BUAecoMaTepraiax Ha caifte https://
Irformula.ru/mggeu/conf/default.aspx, a Takke Ha Www.mggeu.ru

PykoBoaurenan npoekta UTCP-2018
PykoBoanreas HOLl MI'TDY
KaH/. TeX. HAYK, 1oueHT A.E. Hukoabckuii



Huxonsckuii A.E.

Mockoeckuil zocyoapcmeeHHblil
2YMAHUmMAapHo-IKoHomuueckuil ynugepcumem «MI'T2Yy
nikael 936@yandex.ru

HUHTEJUIEKTYAJIBHBIE TEXHOJIOTYHN U CPEJACTBA PEABMJIMTALIUN
U ABUJIMTALIAU JIIOJAEN C OTPAHUYEHHBIMU BO3MOXKHOCTSMMA

Annomayusn: Ochosnas mema NOCEAUACMCsL UCCACO08AHUIO CYUWHOCTU UHKIIO3UBHO20 NPO-
yecca peaburumayuu U AGUIUMAyUU, NPOsIGISIOWEUC 6 06eCneyeHUU COBMeCMUMOCTU Yel08eKd
¢ usuneckuMu 0COOEHHOCIAMU PA3GUMUSL, C COYUYMOM, NYMeM KOMIEHCAYUL UMEIOWUXCS HO30-
JI02UYECKUX OMKIOHEHUI, UCROIb3YSI CPEOCMEA UHMEIEKMY AIbHBIX UHDOPMAYUOHHBIX MEXHOII0-
2Ull, KOCHUMUBHOU, BUPTNYATLHOU NCUXOJI02UU, HEUPONCUXOIOSUL.

Knrouesvie cnosa: unxuiosus, peabunumayus, UHMeNICKMYAIbHbLE MEXHON02UU, KOSHUMUG-
HOCMb, OHMONO2USL, COBMECMUMOCTb, UHMEPHEM, MeOUYUHCKASI KUDEepHemuKd.

A.E. Nikolsky «MGGEU»

INTELLIGENT TECHNOLOGIES AND MEANS OF REHABILITATION
AND ABILITATION OF PEOPLE WITH RESTRICTED OPPORTUNITIES

Annotation: The main topic is devoted to the study of the essence of the inclusive process of
rehabilitation and habilitation, manifested in ensuring compatibility of a person with physical de-
velopmental features, with society, by compensating for the existing nosological deviations, using
means of intellectual information technologies, cognitive, virtual psychology, neuropsychology.

Keywords: inclusion, rehabilitation, intellectual technologies, cognitiveness, ontology, com-
patibility, Internet, medical cybernetics.

WHKIF03UBHBINA TIPOIIECC MPOSIBIISIETCS KAaK MEXKIUCIMIUIMHAPHAS Hayka («MeTaHayka») o0
YIPABJICHUH B KHUBBIX M TCXHUYCCKUX CHCTEMaX W PaCCMATPUBACTCS B IJIAHE METOOJIOIHH, (H-
JIOCO(HH, MATEMATHYCCKUX, TEXHUYCCKHUX MPOOJIEM KHOCPHETHKH.

[Ipo6sieMBbI TOCTPOCHHSI M UCIIOJIb30BAHMSI OHTOJIOTMYCCKON MOJIEIIM MHKITIO3UH PACKPBIBAIOT
CYILIHOCTh KOCBCHHON KOMIICHCAIIMH HAPYIICHHBIX (DYHKIMI OpraHn3Ma y JIHIl ¢ PU3HYCCKUMHU
OCOOCHHOCTSIMU Pa3BUTHSI U MOXKET OBITh OCYIIECTBICHA CPEJACTBAMU TEXHOJIOTHMA, CIIEITUATBHO
OPUCHTHPOBAHHBIC HA Pa3BUTHE MHTE/UICKTYaIbHBIX CIIOCOOHOCTEH YeIOBEKa, Pa3BUBAIOIIHNE BO-
00paKCHHE M aCCOIMATHBHOE MBIIIJICHUE YCIOBEKA M COCTABIIAIOT BaXKHBINA 3JIEMEHT KOIHUTHB-
HBIX TEXHOJIOTUH U MPEACTABJISAIOT COOOM COBPEMECHHBIN MEKIUCIIMIIMHAPHBINA MOIX0] K U3yUe-
HUIO TICUXMKH M MO3ra 4enoBeka. OHTOJIOrHYECKHE KOTHUTUBHBLIE CUCTEMBI, CO3al0TCsI, YTOOKI
MMOHUMAaTh, aHAJIU3UPOBATh, YUUTHCS, IyMaTh U MPEOI0JIEBATH MPEMATCTBUS.

IleHTpOM BHHUMAHUS SIBIISICTCS JIMYHOCTHh C OIPAHUYCHHBIMU (PH3UUCCKUMH BO3MOXKHOCTSIMH,
TpeOyromasi 3HaHUi 0 (PYHKIIHOHAIBHBIX CHCTEMaX Ye/IOBeKa U KHOCPHETUYECKUX CHCTEMaX pe-
a0MIIMTAIIN, HEUPOCTUMYJISIIINY, HeHPOpeaOuINTaIluK OTACTBHBIX CUCTEM OpPTaHU3Ma B Pa3iny-
HbIE TIEPUO/IbI )KU3HU.

[IpumMeHeHre pOOOTU3UPOBAHHBIX YCTPOMCTB, CHCTEM M KOMIUIEKCOB C HMHTEPAaKTHBHBIM
YIpaBlIeHUEM, BBITIOJTHEHHBIX HA OCHOBE OMOTEXHMYECKHUX MOJYJICH, METOJIOB OCHOBAaHHBIX Ha
NPUMEHCHUH HAYKOEMKHUX TEXHOJIOTHH, cUCTeM MHTepdelica «MO3r-KOMITBIOTEPY» )il KOTHUTHB-
HOU peadWIINTAIINH], CO3IAaHIsI 9K30CKEICTOB MEAUIIMHCKOTO HA3HAUYCHHS, a TAK)KE pa3paboTka Me-
TOJUK UX MPUMEHEHUS B MEIMIIMHCKOMN MPaKTUKE MO3BOJUT BHECTH BECOMBII BKJIJl B CHUKEHUE



MHBINAW3ALNN FPAX/aH, TOBBICUT KAYECTBO U MPOIOJIKUTENBHOCTD JKU3HU JIIOJIEH C OrpaHUYEH-
HBIMU BO3MOXKHOCTSIMU.

Pa3paboTka npobsieM COBEpIICHCTBOBAHHS TEPCIIEKTHBHBIX COIMAIBHBIX M MPOMBIIIIICHHBIX
00BEKTOB ¥ BEIIECH ONpEeeIsiIoT Pa3BUTHE MPUOPHUTETHBIX HANpPaBICHUH HAayKH, KPUTHUCCKUX
TEXHOJIOTHI ¥ TpeOYIOT MOMCKAa HOBBIX METOZOB U CPEACTB AM3aiiHa KHOEP(HU3MUECKUX CHCTEM,
BKJIFOUAIOIIME CETH B3aMMOACHCTBYIONIMX MEXIY cOOOW BBIYMUCIUTENBHBIX U (PU3NYECKUX KOM-
MIOHEHTOB, POOOTOB, 3/IaHNI, MEIUIIMHCKOTO 00OPYIOBAHUS, CAMOYTIPABISIEMBIX TPAHCIIOPTHBIX
CPEZCTB U JIp.

Peub nner o HOBOM MOKOJEHUHU CHCTEM «UEJIOBEK-TEXHHKA-CPEAa», KOTAA JIOAU OKPYKEHBI
MHTEJICKTYaJIbHBIM U HHTYUTHBHO TOHSATHBIM MHTEP(EHCOM, BCTPOCHHOM B MPEAMETHI TIOBCEI-
HEBHOW >KM3HM. MHTErpupoBaHHas TEXHOJOTHS WHTEUIEKTYaJbHOTO OKPY>KCHHUS JOJDKHA OBITH
MIPO3pavyHOM, BCTPOCHHOH B OKPY’KAlOIIYIO JICHCTBUTEIBHOCTD, XOPOIIO TPHCIOCOOICHHON K Op-
raHaM 4yBCTB, 0OECIICUMBATH ITPOCTHIC U Y00HBIC B3aUMOJICHCTBUS «YETOBEK-TEXHUKA» U «Ue-
JIOBEK-TEXHUKA-UEIIOBEKY.

Llenbro KOH(EpEHIHMH SBIISIETCSI 00CYXKICHHE TTPOOIEM Pa3BUTHS, CO3/IaHHS M UCIIOIB30BAHHS
MHTEIICKTYaJIbHBIX 1 KOTHUTUBHBIX TEXHOJIOTHH M CPECTB peaOMIINTAINH JIIOJIeH ¢ OrpaHnYeH-
HBIMH (PU3UUECKUMH BO3MOXKHOCTSIMH.

B omoil ceszu mooicno videnums mpu memol. Tema 1 Teoperudeckue Bopockl Gpuiaocopuu,
KOTHUTUBHO-WH(MOPMAIIMOHHBIX TEXHOJIOTMH, MaTEMAaTHKU, KOMITBIOTEPHBIX HAyK, B MHKIIFO3UB-
HBIX TIpoIieccax peadmiuTanuy 1 abunutanuy. [laHHas Tema IMOCBAIIAeTCs NCCIEIOBAHUIO CYIIl-
HOCTH MHKJIIO3UBHOTO TIPOIIecca peabMIuTalny 1 a0UINTAlNH, TPOSBIIOLICHCS B 00eCTIeYeHNH
COBMECTUMOCTH YeJIOBeKa C (PM3NIECKUMH OCOOCHHOCTSIMH Pa3BUTHUS, C COLIMYMOM, ITyTeM KOM-
TIEHCAIlMU UMEIOIINXCSl HO30JIOTHYECKUX OTKJIOHCHHH, MCHOJb3Ys CPEICTBa MHPOPMAIIMOHHBIX
TEXHOJIOTUH, KOTHUTUBHOM, BUPTYaJIbHOU IICUXOJIOTUU, HEUPOIICUXOI0ruU. MHKII03UBHBIN 1IPO-
[eCC MPOSBIIETCS KaK MEKIUCHUIUIMHAPHAS HayKa («MeTaHayKa») 00 YHNpaBJICHHWU B JKUBBIX H
TEXHHUYECKUX CHCTEMaxX M PAacCMaTPUBACTCS B IUIAHE METOAOJIOTHH, GHIOCO(UH, MaTeMaTnye-
CKHX, TEXHMUYECKHX IpoOsieM kndepHeTHku. [IpoOiemMbl MOCTPOESHUS U NCIIOJIb30BAHMSI OHTOJIO-
TMYECKOW MOJEIN WHKIO3UHM PACKPBHIBAIOT CYIIHOCTh KOCBEHHOW KOMIICHCAIIMH HAPYIICHHBIX
GyHKIMH opraHu3Ma y JIMI ¢ pU3NYECKUMH OCOOCHHOCTSIMH Pa3BUTHUS M MOXKET OBITh OCYIIECT-
BJICHA CPE/ICTBAMM TEXHOJIOT UM, CIIEIIMAIbHO OPUEHTHPOBAHHbIE HA PA3BUTHE HHTEIUIEKTYaIbHBIX
CIIOCOOHOCTEH 4YeJIOBEKa, PA3BUBAIOIINE BOOOPAKCHNUE M aCCOLMATHBHOE MBILIIICHHE YelI0BEKa
U COCTaBIISIIOT Ba)XKHBIN 3JIEMEHT KOTHUTHBHBIX TEXHOJIOTHH M NPEJCTABISIOT COOO COBpEMEH-
HBIH MEXANCIMIUIMHAPHBIA ITOAX0/ K M3YUSHHIO IICUXUKH U Mo3ra 4denoBeka. OHTOIOTHYECKHE
KOTHUTHBHBIE CHCTEMBI, CO3AI0TCsI, YTOOBI IOHNMATh, aHAIN3UPOBATh, YUUTHCS, TyMaTh U TIpe-
0J10JI€BaTh MPEMATCTBHUS.

Tema 2. HayuHo-TeXHHUYECKHE MPOOIEMBI METUIIMHCKON KHOSPHETHKN KaK MHCTPYMEHTa pe-
abmmranuu 1 abmwmmranuy. LleHTpoM BHUMaHUS TEMBI SIBISICTCS JINYHOCTH C OTPAaHMYCHHBIMH
(GU3MYECKNMH BO3MOKHOCTSIMH, TpeOyIOIas 3HaHUH O (YHKIIMOHAIBHBIX CHCTEMaX 4YelloBeKa U
KNOEPHETHYECKUX CHCTeMax peaOMIUTalMy, HEHPOCTUMYJISIUK, HEHPOpPEaOUIUTAIINN OT/IEIhb-
HBIX CHCTEM OpTraHHM3Ma B pa3jInuHble epHo bl )KU3HH. Co31aHne BEICOKOA(P()EKTHBHOTO MHHOBA-
IIMOHHOTO MEIMKO-TEXHUYECKOTO 000py/I0BaHHs, COBMECTHO C peaOMINTAIIMOHHO-BOCCTAHOBH-
TENbHBIMU TE€XHOJIOTUSMH SIBJISIETCS AKTyaJIbHOW rOCyJapCTBEHHOH 3aa4eil, BaXKHOCTb PEIIECHUs
KOTOpOH MOCTOSTHHO pacTeT. [Ipumenenne po6oTH3npoBaHHBIX YCTPOHCTB, CHCTEM M KOMILUIEKCOB
C MHTEPaKTHBHBIM YIPaBICHUEM, BBITIOJHEHHBIX HA OCHOBE OMOTEXHHYECKUX MOAYJICH, METOI0B
OCHOBAHHBIX Ha IPUMEHEHUN HAYKOEMKNX TEXHOJIOTHH, CHCTEM HHTepQelica «MO3r-KOMITBIOTEP
JUIsl KOTHUTHBHON peadWmInTalnuy, CO3/1aHHs DK30CKEJIETOB MEIMIIMHCKOTO HAa3HAYEHHs, a Tak-
JKe pa3paboTKa METOJMK MX NPUMEHEHUS! B MEAMIIMHCKOW NMPAKTUKE TTO3BOJIUT BHECTH BECOMBIH
BKJIaJl B CHIJKEHHE MHBAIMIU3ALUY TPaKAaH, MOBBICUT Ka4€CTBO U MPOJOIKUTEIBHOCTD KU3HU
JIOZIeH C OrpaHUYEHHBIMU BO3MOXKHOCTSIMU.



Tema 3. Pa3BuTHE KOTHUTHBHOTO MPOCTPAHCTBA MHTEPHET, CO3JaHUE MHTEPHET-BEIIEH, yM-
HBIX 00BEKTOB, IIEHTPOB 00Pa0OTKH JAHHBIX, HHKIIO3UBHBIX PEaOHIMTAIIMOHHBIX COIUAIbHBIX,
SKOHOMHYECKHX CEPBUCOB U PEryJIUPOBaHUS IPABOBBIX OTHOIIEHU. Pa3paboTka mpobiiem coBep-
[IEHCTBOBAHUSI [IEPCIIEKTUBHBIX CONUAIBHBIX U MPOMBIIIIEHHBIX OOBEKTOB U BEIIEH OMPEIEIIAIOT
pa3BUTHE IPUOPHUTETHBIX HAMPABICHUI HAYKH, KPUTHUECKUX TEXHOJIOTHIA U TPeOYIOT MOUCKA HO-
BBIX METOJIOB U CPEJCTB jau3aitHa. OUeBUIHO, JOIDKHBI MOSBUTHCS KHOEP(PU3MIECKUE CUCTEMBI,
9TO YMHBIE CUCTEMBbI, BKIIIOUAIOIINE CETH B3aUMOCHCTBYIONIMX MEXYy COOON BBIYUCIUTEIBHBIX
U (DU3UUECKUX KOMIIOHEHTOB, HAIPUMEpP, POOOTHI, MHTE/UICKTYalbHbIC 3JIaHUs, MEIUIUHCKOE
00opy10BaHKe, caMOyIpaBisieMble aBTOMOOMIN 1 ap  Jlu3aiiH, Kak cyObeKT, U OOBEKThI AU3aii-
Ha OPEJCTABISIIOT cO00M B 1EOM KHOSpHETHUECKYIO cUcTeMy. Jlu3aiiH, Kak XyI0)KECTBEHHOE
TBOPYECTBO, MPOSBIIAETCS, KaK YIPABJICHUE CO3/JaHUEM COBPEMEHHBIX Bellled, 00bEKTOB, TPaHC-
¢dopmarmu popmMooOpasyromux (HakTopoB, MCIONB3YIOIIUX TPAIUIIUN, ABAHTAPIHYIO (HaHTA3HIO
U ONpEESSIIONIMX POXK/ICHUE HOBBIX HJIEH, KOHIENIH (HOPMbI BElel, KaK MPOU3BEIACHHUI HC-
kycctBa Hayaiga X XI Beka. CiieryeT OTMETUTb, YTO PEUb UJIET O HOBOM MOKOJICHUH CHCTEM «Ye-
JIOBEK-TEXHUKA-CPE/Iay, KOTOPbIE U3y4arOTCsl B SPrOHOMHMKE — HAYYHO-TPAKTUYECKON 00JacTu,
TECHO CBSI3aHHOU ¢ KuOepHeTukoi. MHTe/ekTyanbHas cpeaa (B MIMPOKOM CMBICIIE) TPEICTaB-
JisieT cO0OM HOBYIO KOHIIEIIIUIO Pean3aliii B3auMOIEHCTBUI «UeI0BEK-TEXHUKA-CPeIa», KOra
JIFO/IA OKPYIKEHbI MHTEUICKTYaIbHBIM U MHTYHUTHBHO MOHSTHBIM HHTEP(EHCOM, BCTPOCHHOM B
[peMETHI MOBCEAHEBHOM K U3HU. BOKpyT uenoBeka-mpodeccuonaia uin rPyIbl ClCIUATUCTOB
CO3/IaeTCsl PYKECTBEHHASI NCKYCCTBEHHAsE MUKPOCPEa, OMUPAOIIAsICs Ha «HE3PUMBbII» KOJUICK-
TUBHBIM HHTEIUIEKT. MHTErpupOBaHHAsE TEXHOJOTHS HHTE/UIEKTYAILHOTO OKPYXEHUs JTOJKHA
OBbITh IPO3PAYHOIl, BCTPOECHHOM B OKPYIKAOIIYIO JIEHCTBUTEILHOCTD, XOPOIIO MPUCIIOCOOICHHON
K OpraHaM 4yBCTB, 0O€CII€YMBATh MPOCThIC U yJOOHbIE B3aUMOJICHCTBHS «UYEIOBEK-TEXHUKA» H
«YEJIOBEK-TEXHUKA-UETIOBEKY.



Mewepaxos H.A.
«Pykogooumens Llenmpa no oxazanuio ROMouU UHEAIUOAM)

OBIIEPOCCHUINCKASI OBIIIECTBEHHASI OPT AHU3ALIUS
«[MEHTP ITO OKA3AHHIO ITIOMOIIN UHBAJITMJIAM
C HAPYIIEHUSIMHM ONIOPHO-ABUTI' ATEJIbHOM CUCTEMbI

Annomauusn: Onpeoensemcs yenv u 3a0aqu pabomol Oouepoccutickol 00uwecmeenHol opea-
Husayuu «Llenmp no okazanuio nOMowU UHEANUOAM C HAPYULEHUSIMU ONOPHO-0BULANENbHOU CUC-
MeMblLy AGNAEMCsl COYUANbHASL AOANMAYUSL MOTOObIX JH00€U C 02PAHULEHHBIMU B03MOICHOCTISMU
300p06bAL.

Kniouesvte cnosa: unsanuovl, nomows, adanmayus, peadbuiumayus, odyyeHue, npoepammul,
uHmepHem-cepeucsl, 6e3apabomuya, 3aHsamocno.

Meshcheryakov A.I.
«Head Of the centre for assistance to the disabled»

ALL-RUSSIAN PUBLIC ORGANIZATION “CENTER ON HELPING DISABLED
PEOPLE WITH MUSCULOSKELETAL SYSTEM

Annotation: The purpose and objectives of the work of the all-Russian public organization
“Center for assistance to disabled people with disorders of the musculoskeletal system” is the
social adaptation of young people with disabilities.

Keywords: disabled people, assistance, adaptation, rehabilitation, training, programs, Inter-
net services, unemployment, employment.

OcHOBHO# 11eTpI0 padboTel OOIIepoccHiickol 00ecTBeHHOM opranu3anun «lleHTp mo oka-
3aHMIO IOMOIIM MHBAIMJAM C HAPYLIEHUSMU OIIOPHO-IABUIaTEIIbHON CUCTEMbD» SIBJISIETCSI COLU-
ajbHas afanTanus MOJIOABIX JIFOAEH C OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 310pOBbsi. MeTonbl 10-
CTHIKEHHUSI LIEJIM MbI BBIOMPAEM CJICYIOIIUE: MMOBBIIICHNE MTPOPECCHOHATIBHOTO YPOBHS MOJIOJIBIX
MHBAJINOB, TIOMOIIb B TPYAOYCTPOIICTBE, CIOPTUBHAS peadminTtanusa. Hu g Koro He Cexper,
y10 XXI Bek, cran BekoM MHTepHET TeXHOJIOTHi, 3TO KOCHYJIOCHh U COIIMANIbHOM chephl. XoueTcs
OTMETHTb, YTO MPUMEHEHHE HOBBIX AJIEKTPOHHBIX TEXHOJIOTHH BO MHOTOM OOJerdnia KHU3Hb JIHO-
Jlell ¢ OrpaHMYEHHBIMU BO3MOKHOCTSIIMU 310poBbsi. Ho camoe riiaBuoe 310 pazsutue MHTepHeT-
TEXHOJIOTUI M TEXHOJIOTHH 3JIEKTPOHHOTO OOYYEHHS, TO3BOJIIOUINX PACIIMPUTE BO3MOKHOCTH
uHTerpaiuu ek ¢ OB3 B 00pa3oBartesbHbIC MPOIECCHI, B cpeny GOopMUPYEMOTro HHPOPMAIIU-
OHHOTO 00IIIeCTBa.

Vike Ha IPOTSHKEHUH PsiJia JIET Halled opranusanuei coeMecTHO ¢ I'Y «LlenTp nocyra u TBop-
yecTBa MosoJiexu «Poccusiny npu noaaep:xke Jlenapramenra ceMeitHOM U MOJOJICAKHOM MOJTUTH-
K1 ropoga MockBel peanusyercs couuanbHbii IpoekT «llkomna nunepcrBa MOJIOABIX MHBAIUIOBY.
OcHOBHas 3a7a4a MPOEKTa — IMOJTOTOBKA CITIOCOOHBIX MOJOBIX MHBAIUIOB K TOHUMAHUIO MIPO-
LIECCOB, IPOUCXOSILINX B CTPAaHE, K IOHUMAaHUIO PEAJIbHOM POJIM TOCY1apCTBa, 3aJal0LIEro ropu-
30HTHI ¥ HAIIPABJICHUS Pa3BUTH, KaK OM3HECY, TaK M OOIIECTBEHHBIM CTPYKTYpPaM, a TaKkKe IpH-
MEHEHHE MOJTyYeHHBIX 3HAaHUH 7151 pabO0ThI, KOOPIUHHUPYS M HAIPaBIIAsA Pa3BUTHE OOIIIECTBEHHBIX
CTPYKTYp 1 OH3HEca, OpPUCHTUPYSCh Ha OCHOBHBIC HAIPaBJICHHUS TOCYIapPCTBEHHOHN IOINTHKH.

B pamkax npoekra UCIOJb3yHTCS 3BYKOBbIE IIPOrpaMMBbl Ul CIENbIX, U yCTPOMCTBA BBOJA
nH(pOpMAILIMU C TPUMEHEHHEM si3bIka bpaiisist, KOMIIBIOTEPHI, IAlITUPOBAHHBIE JIJIsl HCIIOIb30Ba-
HUs JIuIaMu ¢ TsokestbiMu popmamu JILITT. Taxoke B porecce peann3aiuy MpoeKTa ObUIN 4acTHY-
HO 3aJIeiCTBOBAHbI METO/Ibl JHCTAHIIMOHHOTO OOYYEHHMs, YTO 1O JAHHBIM DKCIIEPTHOI OLEHKH
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MOBBICUIIO PE3YIBTATUBHOCTH MpoekTa Ha 30% OT 03KUAaeMBbIX PE3yIbTATOB, YBEIUUMIO KOJIUYE-
CTBO y4acTHHUKOB /10 20 uenoBek. B pe3ynbTare BOZHUKIO COTPYJHUUYECTBO C PSAAOM BYy30B ropoja
MockBbl, Takux Kak: MeXayHapOIHBIN HE3aBUCUMBIN 3KOJIOT0-NOJUTONOIMYECKUH YHUBEPCHU-
TeT, MOCKOBCKUI TOPOJCKON MCUXOJOrO-NeJarornuecKuii yHUBEpCUTET, OJHO U3 HAIpaBIECHUI
JIeITeNIbHOCTH, KOTOPBIX AWCTaHIMOHHOE o0ydeHue Moinozapix smoaei ¢ OB3. Ilpoekt «lllkona
JIUJIEPCTBA MOJIOJIBIX MHBAJINIOBY MHTEPECEH TEM, YTO OH IO3BOJIAET MPOOYIUTh B yU4aCTHHKAX
HE TOJIbKO JINIEPCKUE Ka4eCTBa, HAyYHUTh KOMMYHHKAaTHUBHOMY OOIIEHHIO, HO M 00y4aeT mpodec-
CHOHAJIBHBIM HaBbIKaM, KOTOpBIE YaCTO HEOOXOMMBI ITPH MOUCKe Xopolei padorsl. Hampumep,
M3y4YeHHE 3aKOHa O MajoM M cpeaHeM OusHece, 94-D3 0 TocyapCTBEHHBIX M MYyHHIUITATEHBIX
3aKkymnkax. [IporpamMma BBICTpOEHa TakMM 00pa3oM, YTO OHa TO3BOJISIET HA MPOTSHKEHHH BCETO
BPEMEHH CAMUM yYaCTHHKaM MPOEKTa OBITh 337eHCTBOBAHHBIMH B TIPOLIECC 00Y4EHHS U MHANBU-
JyanbHa A7 KaXkaoro.

Ceifuac, OCHOBBIBASICH Ha MOJYYEHHOM ONBITE U Ha MOTPEOHOCTSIX YYaCTHUKOB ITPOCKTA, YBeE-
JIMYEHUS] KaTerOpuil MHBAIUIOB JKEJAMONIUX TPUHATH Y4acTHe B MPOEKTE, YBEINYEHHs o0beMa
nporpammel. [IpoekT TpedyeT pacmmpeHns 1 MpUMEeHEHHs IByX (opM 00yueHHsT OOLIETTPUHSATOM
1 JUCTaHIMOHHON (opMbl. PacipenHsIM BapranToM npoekTa «11Ikomna munepcTBa MOIOBIX HH-
BaJIM0OB» CTAaHOBHUTCS MpoeKT «l1Ikona o0mecTBeHHOTo U OM3HEC YIPaBICHUS.

B pamxkax, KoToporo mnpeaycMaTpuBaeTcs Oosiee YriyOJeHHOE M3YyYeHHsI MHTETPAIlMOHHBIX
IIPOrpamM, 4TO MOTPeOyeT OOJIBIIEro KOJMYECTBA BPEMEHH COOTBETCTBEHHO YBEINUYNUTHCS KOJIHU-
YECTBO TOE3/I0K. A 3TO JJIsl MHOTHX JIFOJIEH ¢ TsHKeIbIMH (opMamMu (PU3NUECKUX HapyIIeHUH B
paMKax Hallero MeraroJyiuca siBisieTcsi CJIoKHbIM. OHUM U HanOousee 2PpPEeKTHBHEIM CIIOCOOOM
peleHus TaHHOW POOJIEMBI JUIsl TAKUX KaTeropHid Ipask/iaH, SIBISETCs IPUMEHEeHUe (POPMBI JIHc-
TAQHIIMOHHOTO 00y4eHHs. UTO TaKke IPH JT0ITOCPOYHOM BapHaHTE peasi3aliy IPOSKTa ITO3BOJIHUT
1 MUHHMHU3UPOBATH PACXO0/IbI OIO/PKETHBIX CPE/ICTB.

C nmpuMeHEeHHEeM JIMCTaHIIMOHHOK (GOopMBI IITaHUpyeTCs 00ydeHne Moo IbIX Jmoaer ¢ OB3 no
TpeM TeMaTHYECKHM OJIOKaM:

1) Teopuu auaepcTBa

2) MexaHHM3MaM JIOCTHKEHHs ycIexa B Pa3IMYHbIX 00IIEeCTBEHHBIX chepax

3) mpakTHYECKNM HaBBIKAM, HEOOXOIMMBIM JUIS YCIICIITHOM eI TeIbHOCTH

B pamkax npoekTa IIaHUpYeTCsl BBIITYCK 2JIEKTPOHHBIX Y4eOHNKOB, OPUEHTHPOBAHHBIX Ha BCE
KaTeropuu MHBAIUIHOCTH.

[Ipu BapuaHTe peanu3aldy JaHHOTO MPOEKTa JUCTAHIIMOHHO MOSBISIOTCA JAOMOIHUTENIBHBIE
BO3MOKHOCTH:

- yBEJIMYEHHUE KOJIMYECTBA YUACTHUKOB IIPOEKTA;

- YBEJIMYMBAETCS] KOJIMYECTBO BPEMEHH OOIIEHHMSI C MPEIO1aBaTelIsIMU;

- YYaCTHHKAMU NPOEKTa MOTYT CTAaTh HE TOJIBKO JIOAM C HAPYIIEHUSIMU ONOPHO-IBUTATENb-

HOMW CHCTEMBI, HO U APYTUE KaTerOpUU UHBAIHUJIOB.

- YYacTHHKH IPOEKTa MOIyYaroT JOIOJIHUTENIbHBIE HAaBBIKK padoThl ¢ IHTepHET-cepBrCcaMu.

- TOSIBJISETCS TUIONIAJKA ISl IPUMEHEHHS COBPEMEHHBIX TEXHOJIOTHH 00ydeHHI.

Tax sxe MOXHO 100aBHTh, YTO MOTPEOYIOTCS CHEIUAIMCTHI, 00ECIEUNBAIONINE TEXHUIECKYTO
MoJ/IepKKy. TakuX CIenuaIncToB MOKHO HAaOpaTh U3 YHCIIA JIIOJeH C OrpaHNYEHHBIMU BO3MOXK-
HOCTSIMH 3/I0POBBSI, YTO ITO3BOJIUT YACTHYHO, PELIUTH NTPpo0IeMy 0e3padoTHIIbI Cpe/in TaHHOW Ka-
TErOpUU HACETIECHUSI.
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OHTOJIOI'MYECKAS MOJEJIb TEXHOJOI'MK ®OPMHUPOBAHUSA
MPO®ECCUOHAJIBHBIX 3HAHUI U YMEHMM JIUII,
UMEIOIHUX HO30JIOI'MYECKUE OCOBEHHOCTH
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ONTOLOGICAL MODEL OF TECHNOLOGY OF FORMATION
OF PROFESSIONAL KNOWLEDGE AND SKILLS
OF PERSONS HAVING NOLOGICAL FEATURES

Annotation: The paper presents a mathematical model of the process of inclusion as an onto-
logical information structure describing the values of the elements of an inclusive process, in the
form of concepts and rules, statements with which you can form relationships, classes, functions
of inclusion and the organization of the compatibility of professional capabilities of a person with
nosologies .

Keywords: intelligent information system, database ontology, semantic networks, inclusion,
expert assessments, self-organization

BBenenue

ba30BbIM MPHUHIIMIIOM OPraHU3AIMK YCIIOBCUCCKOTO COOOIIECTBA, MO3BOJISIFOIIUM (HOPMHPO-
BaTh JKENATeNIbHBIN TUI MOBEACHUS B O0IIECTBE, HAIOJIHEHHOM Pa3HbIMH IIEHHOCTSMH, CMbICIIA-
MM, YCTAHOBKaMH, SIBJIETCS TOJEPAHTHOCTb, KOTOpas MOJApa3syMeBaeT MPU3HAHUE U YBaKECHUE
yOeXKIeHUH, ¥ IeUCTBUMN JIIOJIEH, B TOM YUCIIE C HO30JIOTHsIMH. TOJIEPaHTHOCTD MO OTHOIICHHIO K
MHKJTFO3UH SIBJIACTCS O0Jiee EMKUM MoHsATHEM. [10HsITHE HHKITIO3HH, KaK BKItoueHHe (0T inclusion —
BKITIOYCHHUC) UMECT PA3IUIHOE TOJIKOBAHUE JIJIsi MHOTOOOPa3HBIX CUCTEM H ITPOIICCCOB.

WHKITI03UsT B MIMPOKOM CMBICIIE ATOTO CJIOBA MPEACTaBISET COOOW CIEKTP OOIIECTBEHHBIX
OTHOILICHUIA W CO3[aHKHEe AOCTYIHON arMocdepsl, MPeoa0IeHUs] 0apbePOB COLUAIBLHOU CPEIbI
00IIIECTBEHHOTO CO3HAHUSI.

[Tocneqnue necsATUIIETHS Pa3BUTHS TEXHOJOTHH B 00JIACTH MCKYCCTBEHHOTO MHTEJUICKTA OT-
Pa3WIKCh B YCICIIHOM BHEAPCHUHU KCIICPTHBIX CUCTEM B Pa3IHUHBIX cdepax aesreapbHocTH [1].
Hayunbie paboThl B 00J1aCTH MCKYCCTBEHHOTO WHTEIJICKTa MOKA3bIBAIOT, YTO DKCIEPTHBIE CHC-
TEMBbI, TIOCTPOCHHBIE Ha «KIACCHUECKHUX» METOJaX dKCIEPTHBIX OIEHOK YXOIAT B mporwioe. Co-
BpEMEHHBIC MHTEJUICKTYalbHbIE CHCTEMbI CTPOSTCS HAa THOPHIHBIX TEXHOJOTHSAX H3BJICUCHUS
3HAHWMH, XapaKTePU3YIONUXCS pa3HOOOpa3ueM METOMO0B M CPEJICTB MOTYUYCHHs 3HAaHUH, BKIIIOYa-
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FOIIIMH HEHPOHHBIC CETH, OHTOJIOTMYCCKIE MOJICIH, THOPHUTHBIC MOJICITH HCUCTKUX MHOXKECTB H
HEHWPOHHBIX CETel, CEeMaHTUUECKHUE CETH U T.1.

B manHOit paboTe paccMaTpuBacTCs THOPUIAHAS MOJICIh WHKIIFO3HMBHOTO MPOIIECCa TEXHOJO-
rur (OPMHPOBAHUS MPOPECCHOHATBHBIX 3HAHUHN JUIS JIUI[ C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH
3nopoBbst (OB3). IIpemnaraemasi MOJICb CIYKHT OCHOBOW TIOCTPOCHUS MHTCIUICKTYAIBHON WH-
(hopMaIMOHHOI CHCTEMBI 00PA30BATEIBHOTO MPOIIECCa JIHIL C HO30JIOTHISCKAMHU 0COOCHHOCTSIMH.
[Ipennonaraercs, uto cucreMa OyeT BOCTpeOOBaHHOM Kak umamu ¢ OB3, Tak u opraHu3anusm,
peanu3yomuM JaHHbIN MpoI1iece.

ITocTanoBka 3agaun

Bynem paccmaTtpuBaTh MHKIIO3MIO, Kak Tpoliecc odecriedeHust 3QpQPEeKTHBHOTO BKIIOYCHUS,
y4JacTHsl TpakaH B COIYME U B IIEPBYIO Ouepe/ib Ipax/IaH, UIMEIONINX HO30JIOTHYECKHE 0COOCH-
HOCTH ¥ TPYJHOCTH B (PM3MYECKOM Pa3BUTHH, B TOM YHUCIIE, KaK 00JIe3Hb, HHTEPHET-3aBUCUMOCTb.
VHKITI03MBHBIH MTPOIIECC CMIOCOOCTBYET pean3aliu M yJOBIETBOPEHHUIO MOTPEOHOCTH Tpask/iaH B
CIEIMAIBHBIX YCIOBHSIX, HEOOXOANMBIX JIIsl JOCTH)KEHHS ycIiexa B connyme [2].

CyIIHOCTh MHKITIO3MBHOTO TIpOIEcca MPOSIBIISICTCSI B OPraHU3alul COBMECTUMOCTH Tpodec-
CHOHAJIBHBIX BO3MO)KHOCTEH UeNIOBEKa, MMEIONIEro (pru3nieckrue 0COOCHHOCTSIMU pa3BUTHS, Orpa-
HUYCHHBIE BO3MOXXKHOCTH 310poBbsi (OB3), ¢ pyHKIMOHANEHBIME TPEOOBAaHUSAMH COLIYMA, ITyTEM
JIMArHOCTUKHU U KOMIIEHCAIIUM UMEIOMIUXCSI HO30JIOTHYECKUX OTKJIOHEHWH, UCIOIb3Ysl MEIUIIUH-
CKHE, MCHXOJIOTHYECKHE, TEXHUYECKHe, MH()OPMAIMOHHbIE, BEIIECTBEHHBIE, 00pa3oBaTeIbHbIC
CpeICTBa U METO/IBIL.

3ajjaua MHKIIIO3UBHOTO TIPOIIEcca COCTOMUT B oOecrieueHnH BXOxeHns1 I 00bekTa 4 B cucre-
My B ¢ nokazarenem 3 pekTuBHOCTH P:

AMxxsy ooy x,) = T — By1ys, ooy v,) = P 1
T X, X, ...,X, — 3HAUEHMS TTApaMETPOB 00BbEKTa A4,
VisV2y «er Vo — 3HAUCHUS NTAPAMETPOB 00bEKTA B.

Omnepatop T onpenenéH Ha MHOXKeCTBE G(g),2, ..., £,), T/I€ & — KOMIUIEKC OTIepamuii, K KOTO-
PBIM OTHOCSITCS: METUIIMHCKHE, TEXHUIECKHUE, BEIIECTBEHHbIE, NHPOPMAIMOHHBIE, 00pa30BaTeb-
HBIE, 5KOHOMUYECKHE, IOPUANIECKHIE, TICHXOIOTHYECKIE, MEPBI, HAIIPABJIEHHbBIC HA BOCCTAHOBJIE-
HHUE WM KOMIIEHCALIMIO HAPYIICHHBIX (YHKIMH OpTaHU3Ma U TPYJOCIIOCOOHOCTH M OTPEIEISIO-
IIUX B IEJIOM, AMAaTrHOCTHKY, KOPPEKUIUIo U peabuimraruio (rehabilitation — BoccTaHOBICHNE)
(hyHKIHI T ¢ HO30JIOTHSMH.

Omnepatop 7T mpeobpa3oBaHUs 3HAUCHUS MapamMeTpoB 00BEKTa A(X,,X,, ..., X,) B 3HAUCHUS HE
MIpOTHBOpEUaIIue mapamerpam oowsexta B(V,,), ..., V,), OLIEHUBACTCS TOKa3zaTeneM (P (PeKTHBHO-
ctH P.

Jnst mpencTaBieHNsT MHKITIO3UBHOTO TPOIECCa U PE3YIbTaTOB MCIIOJIb30BAHUSI HHHOBALIMOH-
HBIX Pa3pabd0TOK HHKIIO3MH, HEOOXOAMMO MOCTPOCHHUE OHTOIOTUIECKOI MOJIENN TIPEIMETHOI 00-
JIACTH KaK MH()OPMALMOHHOMN CHCTEMBI ISl COTTPOBOXK/ICHNUS MPOLIECCa HHKIIIO3UH.

CnoxHOCTh TocTaBieHHON 3amaun (1) ompememnsercs, B YaCTHOCTH, HAIWIHEM MHO)KECTBA
KOTHUTHBHBIX, KOHBEPICHTHBIX ¥ MEKANCIUIUIMHAPHBIX CBS3€H M Pa3lUYHBIMU IIETSIMU KOHEU-
HBIX MOJIb30BaTENEH CHCTEMBI.

Ownronorus — 3T0 MH(OPMALMOHHASL CTPYKTypa, OMMCHIBAIONIAS 3HAYCHUS SJIECMEHTOB WH-
KITFO3UBHOTO TIPOLIECCa, B BU/E MOHATUI 1 IPABWII, YTBEPKACHUH 00 3TUX MOHATHSIX, C TOMOIIBIO
KOTOPBIX MOXHO (DOPMHPOBATH OTHOIICHHUS, KIIACCHI, (DYHKIINH WHKIIIO3UH.

DopMaIbHO OHTOIOTHS MHKITIO3HH ompenensercs kak O = <Z,R,F>,
rae Z(XY) — KOHEYHOEe MHOKECTBO MOHATHH (KOHIETITOB) MIPEMETHONW 00IaCTH WHKITIO3UH,
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R — KoHEYHOE MHOKECTBO OTHOLIECHUI MEXKIY MOHITUIMH,
F — xoHeuHOE MHOKECTBO (DYHKITHIT HHTCPIPETAIINY, 33JaHHBIX Ha WHKJTFO3UBHBIX MIPOIECCaX U
OTHOIIICHUSIX.
Mopenb oHTONOrMYecKOr cuctembl M = <O,P,B>,
rne O — OHTOJIOTHSI BEPXHETO YPOBHSI, KOTOPAsi COJACPIKUT OOIIUE MMOHITHS M OTHOIIICHHUS,
P — MHOK€eCTBO NpeMETHBIX OHTOJIOTHI ¢ y4eTOM MPEANOYTEHUN MOJIb30BATENS;
B — Moienb ManvHbl BEIBO/IA IAHHOW OHTOJIOTMYECKON CUCTEMBI.

MopeJib HHTEJUIEKTYAIbHOI HH(POPMAMOHHON CHCTEMbI

Mopenb OHTOJIOIMYEeCKOW CHCTEMBI TO3BOJISIET OIMCHIBATH B3aMMOCBS3b WHKIIIO3UU Pa3HBIX
YPOBHEI1: METaOHTOJIOTUH—CO/IEpXKAIEel OOIMe TOHSTUSI U OTHOIICHHST «O0BEKT», «CBOHCTBOY,
«3HAa4YEeHWE» W T.II.; IPEIMETHONH OHTOJIOTHH — CO/IepIKallel MOHSTHS, NMPECTaBIISIOINE KOH-
KPETHYIO MPEMETHYIO 00J1acTh ¥ OTHOIICHHS, CEMAaHTHYECKH 3HAaYUMBbIC ISl JTAHHOW MpeaMeT-
HOM 00JIaCTH; OHTOJIOTUH 33124 ¥ METOJIOB — COJICPYKAIINX B KAUECTBE MOHSATHH THITHI peIIaeMbIX
3aj1a4, a TaKKe JICKOMIIO3UIIMIO 33/1a4 Ha MO/3a1auH.

CereBasi OHTOJIOTHSI — HCHOJIB3YETCS JUISl OIIMCAHNSI KOHEYHBIX PE3yJIbTaTOB JICHCTBUM, BbI-
TIOJTHSEMBIX OOBEKTaMH MPEAMETHOM 00JIacTH 1 3a/1ad.

Maremaruueckasi MOJIeNTb IPOLIECCca MHKIIIO3UH KaK OHTOJNIOrHYecKas nH(pOpMaMoHHast CTPYK-
TYypa, OIUCBIBaIOIasA 3HAUYCHU S 3JIEMCHTOB MHKIIFO3UBHOT'O IpoLecca B BUJC MOHATUU U Mnpasuli, yT-
BEPKICHHH, C TIOMOIIBIO0 KOTOPBIX MOXKHO ()OPMHUPOBATH OTHOIIECHHUS, KJIACCHI, (DYHKIINH HHKITIO3UH
1 OpraHU3aIMI0 COBMECTUMOCTH NMPO(ECCHOHATBHBIX BO3MOKHOCTEH UelIoBeKa, MMEIOLIEro (hr3u-
Yyeckue, (PYHKINOHAIBbHBIE OTpaHUYEHHs, C (PYHKIHOHAIBHBIMU TPEOOBaHMSAMH conmyma. Mojiernb
OHTOJIOTMYECKOM CHUCTEeMbI MHKIIIO3MH MPEJICTaBIsIeT cOO0H B3anMojeHcTBIE MH()OPMAIMOHHEIX,
POOOTOTEXHUUECKUX CPEJICTB KOMITEHCAIMH (PU3HUECKUX (QYHKLIHIH, ICUXO(PH3UIECKUX OTKIOHEHUI
u (I)OpMI/IpOBaHI/ISI 3HAHHUH C nmponeccaMm caMoOopraHusalii CUCTEMHBIX MEXaHU3MOB IOBCIACHUA
mmgHocTy ¢ OB3, B nHpOpMaMoHHOM poriecce (GopMHUPOBaHUS MPOPECCHOHATBHBIX 3HAHUM, yMe-
Huit. [loBeneHne genmoBeka MpeCTaBIsIeT COO0H CHCTEMY B3aMMOCBS3aHHBIX PEaKINi, NeHCTBHH,
obecrieunBaoNIMX IPUCIIOCOONICHUE K cpesie. B NMcnxodu3noiornieckom actekTe — MeXaHU3MBI
TIOBEJICHUSI — 9TO MPOrpaMMBbl OTBETHBIX PEaKIMii Ha BHEIITHUE U BHYTPEHHHE Pa3/IpaKCHUS Opra-
Hm3Ma. Mexons u3 teopun [1.K. AHOXHMHA O CaMOpPEryJIMPYIOLIMXCSl CUCTEMAX, CaMOOPraHU3aLHs
CHCTEMHBIX MEXaHM3MOB IOBEJICHUsI (CHCTEMOreHe3a) JMYHOCTH, B MH(OPMALIMOHHOM MpOILEcce
(dopmupoBaHus po(ecCHOHANBHBIX 3HAHUH, YMEHHH, TPYIOCIIOCOOHOCTH SIBIISICTCS, B HEKOTOPOH
CTEIEHH, TEXHOJIOTHUEH, CPEICTBOM KOMIICHCALMH M PEaOMINTAMN OTPAaHWYEHHBIX (H3MYECKUX
BO3MOYKHOCTEH YeJI0BEeKa rapaHTUPYIOMINX ONpeeIEHHBINH YPOBEHb COLMAIbHOMN 3aMIIEHHOCTH B
obmecte [4]. O0mIas MOAEITb OHTOJIOTMYECKOI CHCTEMbI HHKITIO3WH TIPEJCTaBUMa BUJIE TPEX yPOB-
Hell JieTaliM3aliy HHKITFO3MBHOT'O IIPOLIECCa, OPraHu3yeMOoro SKCIIEPTaMH IMarHOCTUKH, KOMITEHCa-
nuu OB3 u o1leHKH 3HAaHWH, YMEHUH IS COITuyMa.

OwnToNornyeckast MOJECJIb MEPBOro0 YpOBHA BKIIIOYACT KOMIICHCAIIUIO (I)I/I?:I/I‘-ICCKI/IX OTKJIOHEC-
HU#, TAKUX KaK HAPYIICHUE PEUH, 3PCHHsI, TIOABIKHOCTH PYK, MAJIBIICB U JIp. CpeacTBaMu uHOp-
MaIlMOHHBIX TEXHOJIOTHIA: TPeoOpa3oBaTEel PeUb-TEKCT-Pedb, pOOOTOTEXHHUUECKHUE YCTPOHCTBA
U JIp.

Ownrosiornueckas MOJECJIb BTOPOTO YPOBHA BKIHOYACT KOMIICHCAIIUIO HCI/IXO(I)I/I?)I/I‘IGCKI/IX 0CO-
OEHHOCTEH: Cna6a${ KOHICHTpalusd BHUMAaHUA, HAUBHOCTD, OT‘{y)KI[éHHOCTB, CKOBAaHHOCTb M Jp.
Cp€aACTBaMH MPECACTABICHUA TEXHOJIOTMU TBOPYECKOI'O Mporecca, (I)yHKLII/IOHaJ'IBHBIX CHUCTEM II0-
BEACHU, BUPTYAJIbHOI'O MOACJIMPOBAHUA, KBAHTOBOM IICUXOJIOTUU U ap.

OwnToNornyeckast MOIECJIb TPETHET0 YPOBHA BKIIOYACT HOPpMAJIU3AUIO U yCTOf/'I‘II/IBOCTB IIcHu-
XMKH{, aKTHBU3AIHMIO TIOBEJICHUSI U TPYAOCIIOCOOHOCTH, CpelICTBaMK (hOPMUPOBAHUS TBOPUYECKUX
MPOIIECCOB MOJIYUEHUS 3HAHUI U YMEHHUIA.
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Ownrosyornyeckasi MoJeib SIBISCTCS 0a301 MHTEIUICKTYaJIbHOM MH()OPMALMOHHON CHCTEMBI,
MIPEACTAaBUMON B BHJIE HKCIIEPTHOH CHUCTEMBI, pealn3yronel pedIieKCHBHO-aKTHBHYIO caMopas-
BHBAIOLIYIOCS TEXHOJIOTUIO BOCIIPUATHUS CUTyalluil BHEIIHEN CpeAbl U PE3yNbTaTUBHBIX ACHCTBHH
TIOJ/ICPXKKH FAPMOHUYIECKON AESATEILHOCTH NMPOeCCHOHATIBHBIX 00pa30BaTeIbHBIX OpraHU3alUi
B cdepe MHKIIO3MBHOTO O0pa30BaHMs MHBAIMIOB M JIMIl C OIPaHUYCHHBIMH BO3MOXXHOCTSIMH
3710poBbsl. CTPYyKTypa OHTOJOTHUECKONW CHUCTEMBbl MHKIIIO3UHU, PEATTU3YIOLIEH MpoIiecchl KOMIIEH-
calluy ¥ CaMOOPTraHU3alUU MOBEAECHUS TMYHOCTH C OTPAHUYECHHBIMU BO3MOXKHOCTSIMHU 3/I0POBbS
rokasaHa Ha puc. /. Beioop gpopmanusma aist mpeacTaBiIeHUs 3HAHUH 3aBHCUT OT CJIOKHOCTH HC-
TI0JIb3YEMBbIX HOHSTHH, OOJIBIIOT0 YMcIa OTHOLICHUH Ha MOHATHSAX U CIIOC00a pacCyXJICHUs, U B
JTAHHOM ClTy4yae Onpe/IeEHHbIN popMalTi3M OTCYTCTBYET U €r0 HaJJ0 CHHTE3UPOBATh, HHTETPUPYS
0COOCHHOCTH peIMETHBIX obusacteil [3]. OueBHIHO, OHTONIOTHYECKAsT MOJIETb EPBOTO YPOBHS

OnToJiorust
OHTAJIOTUA Ownranorus |::| OHTajgorus | i METOI0B
3a1a4 IKc- AaHHBIX 3HAHHIH ¢ | Texmoorun

MepPTOB Ua-
THOCTHKH U
KOIIEHCAIIUH

HHKJJII3UHA

TexHoJ10-
H B3
: OB3 THH CHCTEMBI
: H B3 KOMIIEHCa-
H —— o «TEKCT-peyby,
: : uu pusmue-
JKcmepT usnaeckux + = «OuouHpopm»
= KHX HEJO-
(huzngeckux orknonennii [37| © crio «PEUYb-TEKCT»
. : TaTKOB
HapyIIEeHUH ¢ o u Jip.

€XHOJIOTUH
KOMIICHCAIIHH,
KOTHUTHBHBIC
METOMbI, METO-
JIbI MOZACIUPO-

BaHUS QYHK-

[IOHAJTbHBIX

CUCTEM

JkcnepT
i| mcuxoduszu-
Iosb30BaTelb |if onormueckux
{| mapymenuit

b3
KOMITEHCa-
UM TICUXO-
¢du3. oTKIIO-
HEHUU

B/l ncuxo-

(busneckux

0CO0EHHO-
cTeit

JKcmepT
¢dopmuposa- b1l b3 xom- Texnonornu
HHS 3HAHKH aKTUBH3a- MEHCAIN KOMIICHCAIIHH
U YMEHHUI UK TBOP- MOy eHHBIX 3HaHUH, Tena-
YCCKUX 3HAHUU U T'Oru4. B3auMO-

IIPOLIECCOB yMeHUH

JIEHCTBUS U JIp.

JKcnepT
il ouenkm |
" |[kommencarmn|}
Yl suammit |

Puc. 1. O6mast MoiesTb HHTEIUICKTYaTbHON HH()OPMAIIHOHHOM CHCTEMBI HHKIIIO3UH,
peanusyrolel npoueccsl KOMICHCAUU U caMOOPraHU3aliy CUCTEMbl MEXaHU3MOB
MOBEJICHUS JIMYHOCTU C OTPAaHUUCHHBIMU BO3MOKHOCTSAMU 3/10POBbS
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MpeICTaBUMa TIPOTYKIIMOHHON cuctemoit Buna PS=<F,P,I> | rne F-0a3a nannbix, P-0a3a 3HaHuUi,
cojiepkallasi MHOXKECTBO MPOAyKIui, [-pemarens peanusyromuii mpoueccsl BbiBoaa. Jis oH-
TOJIOTUYECKOW MOJICITH BTOPOTO U TPETHETO YPOBHSI HEOOXOIUMO HCIIONB30BaTh CEMaHTHUCCKUE
CETH, MOCKOJIBKY TIPEIMETHAsS 00JIACTh MPEICTABIMA CTPYKTYPaMHU, BEPIIHHBI KOTOPBIX COOTBET-
CTBYIOT MOHSITUSIM, CUTYallUsAM, & CBSI3H UMEIOT CMBICI JIOTHUECKUX, TUHTBUCTUYECKUX OTHOIIIE-
HUH C HEONPEIENEHHOCTBIO, BhIpaxkaeMoil B ESl, a Takxke OTHOLIEHUH paHKUPYEMbIX dKCIIEPTHBI-
MU, KOTHUTHBHBIMHA METOJIJAMH, TOCTUTAIONIMMHU JTOCTOBEPHOCTh M IPABIONOJO0OHOCTh BBIBOJIA B
MHTEJUJIEKTyallbHbIX cucTeMax [S]. Mcnonb3oBaHue MUPOKOTO CIEKTPa METOJIOB U MOJIENIEH B pas3-
JIUYHBIX 337]adaX TPEOYIOT MPUBJICUCHHE COBPEMCHHBIX MHTCIPUPOBAHHBIX YKCIICPTHBIX CHCTEM,
CASE-cpencTs unu cpesibl HHCTpyMEHTaNbHOro nporpamMmmHoro kommiekca AT-TEXHOJIOT' M,
MpeIHa3HAuYEHHOTO ISl aBTOMAaTU3UPOBAHHON TOACPKKN MPOLECCOB MOCTPOSHUS IKCIEPTHBIX
CHUCTEM Ha OCHOBE 3a/1a4M-OpUEHTUPOBAHHON METOA0IOTHH [6].

Mojiens HHTEIDICKTYallbHOW HH()OPMAIIMOHHON CHCTEMBI TIOJICPIKKU JIESITEIBHOCTH TOIb30-
BaTeJicli — WHBAIUIOB U JIUI] C OTPaHUYCHHBIMI BO3MOKHOCTSIMH 3JI0POBbsSI TPO(ECCHOHATBHBIX
00pa30BaTEeNFHBIX OpraHu3aluil B chepe HHKITFO3MBHOTO 00pa30BaHUs BKIIFOYACT MPEIICTABICHIE
(YHKIIMOHATBHOHN CTPYKTYpPhI HH()OPMAITMOHHO-aHATUTUIECKON CHCTEMBI B KJIACCE OHTOJIOTHYC-
ckux 0a3bl TaHHBIX, 0a3bl 3HAHWUN, METOJIOB, CPEIICTB M HHTEp(elica MoJIb30BaTENs PEICTABICH-
HOW Ha puc. 2.

B xavecTBe mpuMepoB [T TAIMEHTA, UIMCIOIICTO HapYIICHUS (DYHKITHIA IBHKCHUS PYK U PEUU
paccMaTpUBAIOTCS JABE 33/Ia4K: 331a4a BEIOOpa CTPYKTYPhI HH(POPMAIIMOHHO YIIPABIISFOIICTO OIS
Y 3aJ1a4a OIICHKU YPOBHsI MOJYUYCHUSI 3HAHUM U YMEHUM.

[

ITonn30BaTen

Internet

. )

IToncucrema

(bmH‘IeCKHXV > Web-Server

KOMIICHCAIUi
\_ J
~ R T

IToncucrema \_/

TICUXO(PH3HUCCKIX >

KOMIIEHCAIH baza nanubix Baza naHHbIX
N / nnc 1514(0
. )

IToncucrema

1€ 1arOTMYECKUX > \_/

KOMITCHCAITHI

\_ J

Puc. 2. DyHKIMOHATBHAA CXEMa HHTEIJICKTYyaJIbHON HHPOPMAIIMOHHONW CHCTEMbI

17



Jns 3agaum BeIOOpa CTPYKTYPHI MH(OPMAMOHHO YIPABISIFOLIETO IMOJISI CTPOUTCS CUCTEMa
pedeKcHBHOTO aManora MalueHTa M 3KCIepTa ¥ MHOXKECTBO MPOAYKIMH Pean3yIomuX Ipo-
LIecchl BBIBO/IA Ha 0a3axX JaHHBIX CPEJCTB MHPOPMAIMOHHBIX TEXHOJOTHH M (PU3NYECKUX OTKIIO-
HEHMH ManyeHTa, MMEIONNX CTPYKTYPY JABYXJOJIBHOTO rpada, JO0CTaTOYHO BBICOKOTO MOpS/IKa,
1 BBIOMpaeTCsl MPEANOYTUTEIBHBIH BapuaHT MH(GOPMAIIMOHHO YIPABISIONIETO TI0JIsl, KOTOPBIH,
B YaCTHOCTH, BKJIIOYAET MH(MOPMAIIMOHHYIO CUCTEMY NpeoOpa3oBaHMsl «TEKCTa B pedb» M CIie-
LUAJTM3UPOBAaHHYIO KIJIABHATYpPy, KOTOpas YJOBJIETBOPSET MAIlMEHTa C HapylIeHHEeM (yHKIUH
JBIDKEHUS pyK. PelneHue 3agaun OLEHKH YPOBHS MONyYEHUS 3HAHUN U YMEHHH, peanu3yeMbIX
TECTOBBIM KOHTPOJIEM HA CEMAaHTHUECKHUX CETAX, HA allTOPUTMAX KJIaCTepU3allK, HEHPOHHBIX ce-
Tell, Heu€TKNX TpadoB, SKCHEPTHBIX OIECHOK, ¢ YU4ETOM HCXOIHON MH(OpMAlUK IT0JIb30BATEINS
MMEIOIIET0 OCHOBHOE 3a00JIeBaHKe, €ro MOOMIBHOCTD, COIIMAIEHOE MPOUCXOKACHHE, KeTaeMast
yCIIEBAEMOCTh U T.J., B PE€3yJIbTaTE OLICHUBACTCS BEPOSATHOCTHBIM YPOBHEM IOTYyUCHHS 3HAHUHN U
ymeHui. Mcnonb3yst 6a3y 3HaHUI ¢ HEYETKO-IIPOIYKIIMOHHBIMHU TIpaBHIaMH c(hOPMYJINPOBAHHBI-
MU skcnepTamu B ES, mpeacTaBistoTcss KPUTEPUU OLICHKU YPOBHSI IIOJIyU€HHs] 3HAHUN U YMEHHH
YCpEAHEHHBIMH SKCHEPTHBIMU OLIEHKAMHU C Y4ETOM CTENEHHU BAXKHOCTH KPUTEPHEB, TAKUMH KaK
Ka4eCTBO BBIIIOJHEHHBIX Pa0dOT, yMEHHE pellaTh CIOXKHbIC 3a/1aul, 00BEM BBITOIHEHHBIX PadoT,
YPOBEHb NOJATOTOBKHU, BO3pacT U Ap. DKCHEPTHI, KaK MPaBUIIO, AAI0T HIDKHUE, BEPXHHUE U CPETHHE
3Ha4eHHs (PaKTOPOB, KOTOPHIE MCIOIB3YIOTCS ISl BEIYMCIICHHS OIICHKN YPOBHS TOJyYCHHUS 3HA-
HUI 1 yMEHUI Ha OCHOBAaHUM JIMHIBUCTUYECKOr0 Te€pMa U NMpaBuil BbiBoJa. O1HAKO KOTHUTUBHBIN
METOJ] aHaJIn3a, MOCTPOCHHBIM HAa OCHOBE OLIEHKU CTPYKTYpPHOM B3aMMOCBSI3U, B3aUMHOIO BJIUS-
Hust pakTopoB (rpada), MaTpUIHOTO NpeICTaBICHUS Ipada 1 BBIMOIHEHUsS ONlepannii yMHOKEHHS
MaTpHll, YUYUTHIBAIOIINX YPOBCHb PE(IICKCHBHOCTH B3aUMO/ICHCTBUS MOJIb30BATENS M IKCIIEPTa,
103BOJIsIET 00JIee KaUeCTBEHHO PAH)KUPOBATH (PaKTOPHI M MOTyYaTh JyYIIHE OLIEHKH YPOBHS MOJY-
YEHHs 3HAHUH U YMCHUH.

3akjaouenue

PaccMoTpeHHast MOiesb Ha MPAKTUKE Peain3yeT THOPUAHBIN MOJIXO0]T K TOCTPOCHHIO IKCIIEPT-
HBIX cucteM. [IpuMeHeHue MpeayioKEeHHOH MOJEIN TO3BOJIUT CO3/1aTh WHTEIJICKTYalbHYIO0 HWH-
(opMaIoHHyI0 CHCTEMY TIpoliecca HHKIIIO3UBHOTO oOpa3oBanus sl ¢ OB3, koTopast Ho3BoIuT
TIOBBICUTH AP (PEKTUBHOCTH 00pPa30BaTEILHOTO MpOoIiecca.

Vcrionp30BaHNe OHTOJIOTHYECKOI MOJIEIM MHKITIO3UHM MPUBOJUT K KOCBEHHON KOMITEHCAIIUH
HapyueHHbIX (QyHKIUH opranusma y jmn ¢ OB3 u MoxeT ObITh OcyIIecTBICHA CPEJCTBAMH HH-
(OpPMaIMOHHBIX TEXHOJIOTHH, KOTHUTUBHOM, BUPTYaJIbHOW IICUXOJIOTHH, HEWPOIICUXOJIOTHHU TTPH
peaM3aliy ANaJoroBON SKCHEPTHOW cucTeMbl. TpaHchopMaiys ICHXUKH aKTUBH3UPYET TBOP-
YeCKHUil MpoIiece MoTyYeHUs 3HaHUH, (POpMUPOBaHUS MPOPECCHOHATIBHBIX YMEHHUI, KOTOPBIE T10-
BBIIIAIOT COIMAIBHYIO M OOIIECTBEHHYIO 3HAYUMOCTh CIICIIHAIINCTA.
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Kapnoe B.3. «<HHI] Kypuamoesckuit Hncmumymp,
Tapacoé B.b. «MI'TY um. H.3. Baymanay

OT KOJLJTABOPATUBHOIM POBOTOTEXHUKHU K COILIUATIBHBIM POBOTAM
JIJISI MOJJIEPKKM JIFOJIEM C OTPAHUYEHHBIMHM BO3MOXKHOCTSIMU:
HOBBIE HAITPABJIEHUS PABPABOTKHN NCITIOJIb3OBAHUS
HUHTEJVIEKTYAJIBHBIX ATEHTOB

Annomayusn: B pabome npobaemvl pazeumusi COYUaIbHoU pooOMOmMexHuKY paccmompeHul ¢
nosuyull KoHyenyuu eudpuoro2o unmeniekma. Ilokazana apxumexmypa KOZHUMUGHbIX pOOONOEG
€ MHO2OYPOBHEBOU CUCIEMOT NO3HAHUSL U SUOKUM OUAN0208bIM ynpasiieHuem. Onucansl 2naeHvle
uoeu KoOIIAOOPAMUBHOU POOOMOMEXHUKI, OCHOBAHHOU HA COOCUCmeuu poboma 4eioeeKy 6 yc-
J08UsIX npsimoeo Konwmaxkma. IIpednoscen sapuanm paspadbomu cOYyudIbHbIX poO6OMos 6 pycie
UCKYCCMBEHH020 0000WEHHO20 UNMENTEKMA KAK UCKYCCIMBEHHBIX A2eHMO08, HAOENEHHBIX memne-
PAMEHMOM, MUMUKOU U MEXAHUSMAMU NOHUMAHUSL CUTY AUUU.

Knioueswie cnosa: pobomot, unmeniexmyaivhvie azenmol, 2UOPUOHO2O UHMENIEKMA COYUATb-
HOU pOOOMOMEXHUKU, COZHANUE, NCUXUKA.

Karpov V.E. «NRC KI»,
Tarasov V.B. «<MGTU im. N. Uh. Baumany

FROM COLLABORATIVE ROBOTICS TO SOCIAL ROBOTS TO SUPPORT
PEOPLE WITH DISABILITIES: NEW AREAS OF DEVELOPMENT
AND USE OF INTELLIGENT

Annotation: The paper deals with the problems of social robotics development from the stand-
point of the concept of hybrid intelligence. The architecture of cognitive robots with a multilevel
system of cognition and flexible dialog control is shown. The main ideas of collaborative robotics
based on the assistance of the robot to man in direct contact are described. A variant of the devel-
opment of social robots in the mainstream of artificial generalized intelligence as artificial agents
endowed with temperament, facial expressions and mechanisms of understanding the situation.

Keywords: robots, intelligent agents, hybrid intelligence of social robotics, consciousness,
psyche.

BBenenue

Ceroansa poOOTOTEXHHYECKHE CPEACTBA U CHCTEMBI HIMPOKO MPHMEHSIOTCS I KOMICHCA-
UH ¥ IPEOJI0NIeHHs (PU3MUECKUX HEIOCTATKOB U IICUXOJOTHYECKUX PACCTPOUCTB, peabuiiuTanum
(BOCCTaHOBJIGHUIO YTPAUYECHHBIX HABBIKOB M CIIOCOOHOCTEN) M aOMIuTanuu (Pa3BUTHIO MOTEH-
[IUATBHBIX CIIOCOOHOCTEN) Io/ell ¢ OTpaHUYEHHBIMU BO3MOXKHOCTAMHU. CIIEKTp TaKUX HPHUIIO-
JKCHUH YPe3BBIYAHO IIUPOK: OT POOOTH3MPOBAHHBIX HK30CKEICTOHOB A PeaOMIINTALMN JIHIL
C XPOHHUYECKUMH 3a00JICBaHUSMU WIN TSDKENBIME TPaBMaMHU OIOPHO-BUTATENBHOTO ammapara,
POOOTOB-MaHUIYJIITOPOB IJIsl KOPMIICHUS aMITyTAHTOB JI0 MHTEIJUIEKTYJIbHBIX POOOTOB-yUYHTEINCH
JUTST aOWITUTAITH U OOYUeHHMSI IeTEH, CTPalaloNuX ayTU3MOM (poOOTOTepaIusi, UrpoBoe o0ydeHne
MOXOJIKe, MUMHUKE, JKeCTaM, U Tp.), COMUAIBHBIX POOOTOB-KOMIIAHHOHOB W MOMOIIHUKOB JIHIT C
OrpaHUYCHHBIMH BO3MOXKHOCTSIMH, B OCOOCHHOCTH POOOTOB 110 00CITY)KUBAHUIO, Pa3BICYCHHIO U
YXOIly 3a JIOJBMH CTapyecKoro BO3pacTa, M T.I. B ocHOBe coruambHBIX POOOTOB JIeXkKaT COLH-
aJbHBIC B3aUMOJICHCTBUS, CTPATETHH OOIICHUS U COTPYAHUYECTBA, MEXaHU3MBI BIUSHUSI POOOTOB
Ha JIIOJICH W JIpyr Ha Apyra, crocoOCTBYOLIHE (OPMUPOBAHHUIO MApTHEPCKUX OTHOIIeHUH. Of-
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HOU H3 MEPBOOYCPCAHBIX 3a1av COHI/IaHLHOﬁ pO6OTOTeXHI/IKI/I SABIIACTCA MHOFO(i)yHKHI/IOHaJ'IBHaH,
IIOBCCIHCBHAsA U IIOBCEMECTHOI MMOoAACPIKKa (KaK (bHSPI‘IeCKaH, TakK U HCI/IXOJ'IOFI/I‘-IGCKaH) JmL C
OrpaHM4YCHHBIMU BO3MOXXHOCTSIMHA B moboe BpEMs U JII000M ITYHKTE UX Hp€6I)IBaHI/I${. Pemenne
JTOHU 3aJa4u Tpe6yeT aHaJIn3a UHTCJUICKTYaJIbHBIX BO3MOJKHOCTEH COBPCMCHHBIX p060TOB u nus-
YUCHUS BapUAaHTOB U ICPCICKTHUB UX COUATIU3alUU. CTaThs COCTOUT U3 ‘leTLIpéX OCHOBHBIX pas-
JCII0B. B paszacic 1 TPOCIICIKCHBI OCHOBHBLIC 3TAIlbl 5BOJIFOIIUA U TTIOKOJICHUSA pO6OTOBZ OT MPOCTBIX
MAHUITYJIATOPOB 10 KOTHUTUBHBIX ar¢HTOB. Pawen 2 COACPKUT aHAJIN3 BUAOB U XapAKTCPUCTUK
KOTHUTUBHBIX IIPOIECCOB, OIMMCAHUC 061116171 CTPYKTYPbI U OTIWMYUTCIBbHBIX 0COOEHHOCTEH HH-
TCPAKTUBHOI'O YIIPABJICHUS KOIHUTHBHBIMU pO6OTaMI/I. Pas,uen 3 MOCBSIIEH KOJ'IJ'Ia60paTI/IBHBIM
pO6OTaM, BOIIpoCcaM OpraHu3aluu O6III€HI/IH U COTPYAHUYCCTBA B YCJIOBHUAX MPAMOTO KOHTAKTa
YCJIOBCKaA C pO6OTOM. B pazaeine 4 PACKPBITHI B3AUMOCBA3U MKy COBPEMCHHBIMU KOHUCTINHUAMU
HNCKYCCTBCHHOT'O CO3HAHUA KaK OGOGHIéHHOFO HNCKYCCTBCHHOT'O MHTCJIJICKTA U TEXHOJIOTUAMU CO-
UaJIbHbBIX p06OTOB HOBOTI'O TOKOJICHH S, TOKAa3aHbI IICPCIICKTUBBI CUCTEM «YCJIOBCK — COHI/IaJ'H)HHﬁ
pO6OT» KaK CUCTEM FI/I6pI/IILHOFO HUHTCJIJICKTA.

1. DBoJnonust MOKOJIeHHI POOOTOB: NMepexo/i K KOTHUTHBHBIM areHTam

[TepBbie TpH MOKOJICHHST POOOTOB MPUHSTO HA3bIBATH MPOMBIIUICHHBIMHU, OYYBCTBICHHBIMH,
MHTETPaJIbHBIMU POOOTaMH COOTBETCTBEHHO [ 1-4]. POOOTHI mepBoro mokosiaeHust pyHKIIMOHUPYIOT
B IIPOCTOM, CTPOTr0 (hMKCHPOBAHHOM BHeHIHeM Mupe. COOTBETCTBEHHO, MOJICNIb BHEIIHEH cpe-
JIbl y HUX OTCyTcTBYyeT. Kak ciencTsue, ynpasisiolias nporpaMma siBJIsS€TCsl )KeCTKON U ee HaJllo
MEHSTh JIa)Ke TOTJa, KOT/Ia MEHSETCS TIOJIOKEHNE XOTsI ObI OJTHOrO 00BEKTa B cdepe JIeHCTBHA
MIPOMBIIICHHOTO po0oTa. POOOTHI BTOPOTO MOKOJICHHS 00JIaaf0T CPEeICTBAMH OYYBCTBICHUS,
T.€. CHa0)KEHBI CHCTEMON TaKTHIIBHBIX IATYMKOB, TIO3BOJISIIONIMX UM BOCTIPHHUMATH HH()OPMAIIHIO
0 Mupe. Buenmmii Mup poOOTOB BTOPOTO IMOKOJICHHS YK€ HE SIBISETCS CTPOrO (PMKCHPOBAHHBIM,
MO3TOMY Yy HUX MOSIBJIIIOTCS MPOCTEHIIINE, OTHOLIATOBBIE MIAHbI, KOTOPbIE B OCHOBHOM CBOJSTCSA
K TIO/ICTAHOBKE KOHKPETHBIX KOOPAMHAT B IIPOTpaMMy ¢ IapaMeTpamu. POOOTHI 3TOTO MOKOIEHHS
TaKke He 00JIaIal0T aBTOHOMHOCTBIO. POOOTEI TPEeThEero MOKOIEH!s Ha3bIBAIOTCSI MHTETPAIbHBI-
MU (3TOT TepMuH ObUT TpeutokeH H. Hunmbconom) u yke 001a1atioT OTAeIbHBIMU 3JIEMEHTAaMH
MCKYCCTBEHHOTO MHTEIIeKTa. [Jist crienuduKanuy HHTErpaibHbIX poOOTOB OOBIYHO MCIONB3YIOT
CJIEAYIONIHE TIATh TPYII POOOTOTEXHUYECKUX YCTPOHCTB [5]: 1) cHCTEMBI BOCIIPHATHS 3pUTEIb-
HOH, CIIyXOBOMW, TaKTHJIBHOW M JIDYTUX THUIOB MH(OPMAIMK O BHEIIHEM MHpE; 2) CUCTEMbI BO3-
JICHCTBHS Ha OOBEKTHI BHEIIHETO MHpa — MaHUIYJIATOPBI, MEAUIYJISATOPEI U TP.; 3) CUCTEMBI,
oOecrieunBaronye nepeMerieHne podora — KoJIeCHbIe, TYCEeHUUHbIE, IIaraionye, miaBakolme,
JIeTaIOIINE IBIDKUTENN U arlnaparsl; 4) CHCTEMBI LIeJICNoNaralus U INIaHWPOBaHUS ICHCTBUH po-
00Ta, CHCTeMBI pelIeHus 3a/1a4; 5) CUCTEMbI, 0OecreunBaronie KOMMYHHKAIMIO poboTa ¢ 4eo-
BEKOM-OIIEpaTopoM U APYTMMH poOOTaMM Ha SI3bIKax OOIICHHUS PA3JIMYHBIX YPOBHEH, BIUIOTH JIO
€CTECTBEHHOTO s13bIKa. J1000# KOHKPETHBIH POOOT BKITIOYAET B ce0sl COUCTaHHE CHCTEM, TPUHA-
JIeKANMX yKa3aHHBIM IPyHIIaM. DTO MO3BOJISIET KIIACCH(UINPOBATH POOOTHI TPETHETO TIOKOJICHUS
IO CTETICHW MHTETPallii U HaOOpy BXOJSIINX B HUX cUCTEM. DPPEKTUBHOCTH (DYHKIIMOHHPOBA-
HUSI HHTETPAILHOT0 po0OTa CHIIBHO 3aBHCUT OT 00bEMa M croco0a MpeCTaBICHHsT HMEIOLTHXCS
y Hero 3HaHuil 0 Mupe. Crenudrka HHTETPAIBHBIX POOOTOB 3aKIIIOYACTCS B TOM, 4TO B 00IIEM
Clly4ae OHM IpeHA3HAUEHBI 711 AEHCTBUM B OTKPBITHIX, AMHAMUUECKUX cpefax. OTcrofa BeITEKa-
10T IPUHIUIAAIBHAS HETIOJIHOTa ¥ HETOYHOCTh 3HAaHUH Takoro pobora o cpene. YciaoBus GpyHK-
IIMOHUPOBAHUSI poOOTa MOTYT OBITH 3apaHee HEM3BECTHBIMH WJIM MEHSTHCS HENPE/IBUICHHBIM
o0pazoM B mporecce ero pabotel. Tak 3apaHee HEM3BECTHBIMU MOTYT OBITh (PaKTOPBI CPEJIbI PO-
00Ta, B 4aCTHOCTH, CAMH MaHUITYJIUPYEMble OOBEKTHI U UX OTAEIbHBIC ITAPAMETPHI, TPEHSATCTBHSA
JUIsl €T ABWKEHUH U oneparuid. TpeGoBaHuUs 1M0Ib30BaTENeH MOTYT U3MEHATHCS M yTOUHSTHCS, a
3a7aHue poOOTY — BBIPAXKATHCS B KAUECTBEHHOMH, JIMHIBHCTHYECKOH (opMe, Harpumep, B BHIC
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JIMHIBUCTHYECKNX MEPEMEHHBIX M HEYETKNX MHOXKECTB. [109TOMY BO3HMKaeT HEOOXOIUMOCThH B
MIOCTPOCHHUHU aIalTUBHBIX YIPABISAIOMIUX CUCTEM ¢ 2aeMeHTamu MU, T.e. Takux cuctem, KOTOphIe
CIIOCOOHBI (POPMHUPOBATH LIEJICHANIPABICHHOE OBE/ICHHE POOOTA B YCIIOBHSIX HEOIIPE/ICIICHHOCTH.
BaxHoii 4epToil (yHKIIMOHUPOBAHUSI TAKUX CHUCTEM SIBIISETCS TO, YTO HEJOCTATOK arlprOpPHOM
MH(pOpPMAINU KOMIIEHCHPYETCSI OTIEPaTUBHOM 00pabOTKOM TeKyIel nHpOpMauu, MoxydaeMon
OT JaT4uKOB poOoTa. MHTEeIeKkTyanbHblil poOOT — 3TO TEXHHYECKOE YCTPOHCTBO, CIIOCOOHOE
CaMOCTOSITEIILHO U IIeJICHANPABICHHO JICHCTBOBATh B PEasIbHOM (M3MYECKON cpelie M aJleKBaTHO
pearupoBaTh Ha IPOUCXOAAIINE B HEW N3MEHEHHsI Ha OCHOBE UMEIOIUXCS CPEJICTB OUYBCTBIICHUS,
0a3bl 3HAHUI, TOJICUCTEMBI PACIIO3HABAHUS cUTYyaIuii [1-3]. Yike mepBbie HHTCIICKTYAIBHBIC PO-
00TbI OBUIM TIpEeTHA3HAYCHBI JUTs (PYHKIIHOHUPOBAHUS B HETOUYHO M HETIOJIHOCTBIO OIPEEICHHBIX
Mupax. VHTemeKTyaabHbIe pOOOTHI IOJKHBI OBITH CIIOCOOHBIMHU: @) Pa00OTaTh B OTKPBITHIX JIHMHA-
MHUECKHX Cpeax; 0) CTPOUTH CJIOKHBIC IUIAHBI MOBEACHHS, ONpE/IeNsIeMble KaK OLCHKOH BHEll-
HEH CUTyaliy, TaKk ¥ BHYTPEHHUM COCTOSIHUEM; B) BECTH JIMAJIOT C APYrMMH areHTamu. CoryacHo
[1], MCXOHBIHN ypOBEHb MHTEIUICKTYAJILHOCTH POOOTA OLIEHUBAIOT I10 CIEAYIOIINM ITOKa3aTelIsIM:
1) COXHOCTH U TMHAMUYHOCTB BHEIIHEH CPe/ibl; 2) MOTHOTA BOCIIPHUSTHS p0O0TOM MH(OpMAIIUH
0 BHEIIHEW cpeze; 3) rMOKOCTh IIaHUPYIOUIEH M YHpaBIsIomeil cucTeMsl pobora; 4) cTeneHb
AaBTOHOMHOCTH poOora. Ho riiaBHBIMH NpH3HaKaMM MHTEJUICKTYaJIbHOCTH SIBIISIOTCS: pa3BUTas
BHYTPEHHSISI MOJIeNTb BHELIHEH cpenbl (AMHaMuyueckas 0a3a 3HaHWIT), BKIIOYAs MOJICNU JAPYIUX
areHTOB, C KOTOPBIMH B3aHMOJICHCTBYET pPOOOT, a TaKKe MOJIENIb CaMoro ceds. DTo ompesenser
CIIOCOOHOCTH PoOO0Ta O0TOOpaXkaTh areHTOB M OOBEKTHI BHEIIHEH Cpe/bl, aHAJIM3UPOBATh UX I10-
BEJICHHE, a TAK)KE Pe3yJIbTaThl CBOMX BO3JICHCTBHI Ha 3Ty cpey. B To ke Bpemst, «MoJesb ceds»
HY’KHA JUI OLIEHKU CBOUX COCTOsHUIL. 1o cyTH, peub HAET O «3apOoJBIIax» «CO3HAHUI) U «CaMO-
cozHaHus» podota. [To muenuro B.K.duHHa, MHTEIUIEKTYaIBHBIH POOOT MOYKHO paccMaTpuBaTh
KaK KOTHUTHBHYIO CHCTEMY 0CO0O0Tro THma, 00J1aJafolyo0 BO3MOKHOCTBIO JICHCTBUSI TIOCIIE MPH-
HATUS pemeHns [6]. OO0Imas cTpyKTypa HHTEIUICKTYaIbHOTO POOOTa COOTBETCTBYET CIICIYIOICH
MIPOCTOH CXEMe: MHTEJUIEKTYaJ bHBIH POOOT = MOJCHCTEMA BOCIPHSITHS + MHTEIUICKTYJIbHAsT CH-
cTeMa + IoJICHCTeMa JICUCTBHS. B pa3BuTHe 3TOM MO3UIINHI, MOKHO YTBEPIKAATh, YTO POOOTHI YeT-
BEPTOro MOKOJEHUS JOKHBI UMETh CTaTyC KOTHUTUBHOTO areHra [7].

2. CTpyKTypa U ynpaBjeHHe KOTHUTHBHBIM POGOTOM.

KorautuBHast (yHKIHS arcHTa 00ECIICUNBACT MPOIIECCHI MTO3HAHMS BHEITHEH CPEBI, APYTHX
areHTOB, a TaKXkKe ero camono3Hanue. KorantusHas podotorexauka [8—10] uzyuaer To, Kak podoT
mosryyaeT HH(QOPMAIIHIO O BHEITHEM MHPE, B KaKO# (hopMe OH ee MPECTABISCT, KAaK OHA XPAHUTCS
B IIAMSTH U PEOOPa3yeTCs B €ro MHCHUS U 3HAHUS, U KaK OTH 3HAHUS HCIIOIB3YIOTCS B IIPOIIeccax
IUTAHUPOBAHMSI TIOBEJICHUS ¥ OPTaHU3AIMK JACUCTBUI poOoTa. [Ipu 5TOM OCHOBHBIMU KOTHHTHUB-
HBIMU TIPOIIECCAMH SIBIISIFOTCS TIPOIIECCHI BOCIIPUSATHS CPEIIBI, IOCTPOCHUS €€ 0000IIECHHOTO MPe/I-
CTaBJICHMS, TIOHUMaHUsI CUTYyallMH B 1IEJIOM, a TaK)K€ 3aKOHOMEPHOCTEW MOBEJICHUS!, B3aUMO/IEH-
cTBUsI, 00ydeHus. Crojia ke OTHOCSITCS ITPOIIECCHI PACTIPEACICHUS PECYPCOB (B YACTHOCTH, TAMSITH
Y BHHMAaHUs), MPOTHO3UPOBAHMS ¥ TUIAHUPOBAHUS MOBCACHUS, (POPMHUPOBAHUS PEPICKCUBHBIX
CYXJICHUI U paccykAcHui. [ 1aBHbIC 0COOCHHOCTH TO3HABATEIBHBIX IPOIIECCOB, KOTOPHIC HE-
00XOJIMIMO YYHTBIBATh MPHU Pa3padOTKe KOTHUTHBHOTO poOoTa, TakoBkl [11]): 1) mo3Hanue npen-
CTaBIISICT COOOM OTKPBITYHO CHCTEMY, KOTOpas OCHOBaHA KaK Ha UMCIOIICMCS 3HAHUH, TaK U Ha
BOCIIPUSTHU TEKYIIUX TAHHBIX; 2) MO3HAHKUE MTOPOXKIACT TUIIOTE3bI, a HE BBIBOJIBI; ATH TUIIOTE3bI
HYKIAITCS B TIOJTBEPIKICHUH WA OTIPOBEPKCHUH; 3) MMO3HAHUE CPE/IbI HEOTCIIUMO OT OpTraHu-
3anuu JAeUCTBHs poboTa (Kak (PU3NIECKOTO IMEePEMEIICHUS, JIOKAIEHOTO U3MEHCHHS CPEIbI HJTH
nH(POPMAIIMOHHOTO TIporiecca). Emé Hamo m00aBUTh BaXHYIO CIIOCOOHOCTh KOTHUTHBHOW CHC-
TEMBI YeJI0BEKa K TPAHYJIAIUN HHPOPMALIUH,T.C. POPMUPOBAHHIO IIETOCTHBIX HHPOPMAITMOHHBIX
CTPYKTYp Ha Pa3InYHbIX YPOBHSX AeTanu3anuu mnpodiemsl [12]. Takum o0pa3om, KOTHUTHBHAS
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crcTemMa poboTa JJOIDKHA OCYIIECTBIISITh MOHUTOPHHT OKPY KaIOIIEH Cpe bl M MOTydaTh ONepaTHB-
HYI0 HH(POPMAIIHIO C TIOMOIIBIO CEHCOPHOM MOJICHCTEMBL. J[1Is o I1ep>KKH O3HABATENIBHBIX ITPO-
1IECCOB KOTHUTHUBHBIE POOOTHI MMEIOT MIMPOKHI aCCOPTHMMEHT MUCKYCCTBEHHBIX OPTaHOB YyBCTB
(cercopsl) U APGEKTOPOB (MAHUITYIIATOPHI, TETUNYISTOPEI). B OCHOBE KOTHUTHBHON CHUCTEMBI
ABTOHOMHOT'O pO0O0Ta JIEKHUT HaOOp CEHCOPHBIX JaTYNKOB BHEIIHEH M BHYTpPEHHEH MH(OpMAIH
(cm. [13]), BKIIrOUaronuii 3puTeIbHbIEC ¥ 3BYKOBBIE (yJIbTPa3BYKOBBIC), TAKTHIBHBIC M KHHECTETH-
Yyeckue JaT4uku. Kpome Toro, 4acTo npuMEHSIOTCS JaTYUKU ISl U3MEPEHHS TeMIIepaTyphl, J1aB-
JICHUS], BI@YKHOCTH, PaJIMOAKTUBHOCTH, MArHUTHOTO OIS M APYTHX (pu3nueckux BenuuuH. [1pn
3PUTEIILHOM OYYBCTBJICHUH POOOTOB IMPUMEHSIOTCS TEJle- M BUICOKAMEPBI, ONITHYECKNE U TOJI0-
rpaguyeckne qaTauki. K 3ByKOBBIM JaTYnKaM OTHOCSITCS. MUKPO(OHBI, DXOJIOKAIIMOHHBIC aT4H-
ku, u np. [Ipu B3anmopeiicTBun pobota ¢ 00beKTaMM BHEIIHEH Cpe/bl KIFOUEBYIO POJIb HIPAIOT
TaKTHJIbHBIC JAaTUYUKH, MO3BOJISIOIINE PearnpoBaTh Ha MPUKOCHOBEHHE M M3MEPSTH JaBIICHUE B
MecTax KOHTaKTa. DTH JATYMKH CITy’KaT JJIsi 0OHApYKEHUsI pa3MuHbIX 0OBEKTOB, paclio3HaBa-
HUSI BHEITHEH OCTaHOBKH ITyTEM OLIYIBIBAHMS TIPEIMETOB, a, B KOHEYHOM CUETE, /IS ITOTyYCHHS
00paTHBIX cBs3eH 1Mo ycuiusiM. MOOWIBHOCTh KOTHUTHBHBIX POOOTOB, JOCTUTaeMast Oiaromaps
KOJICCHBIM, IIIaraloIINM, JETAIONIMM ¥ IPOYNM CHCTEMaM ITepeMEIIeHNsI, 00eCIIeYBACT PELIeHNE
TIOUCKOBBIX U THOCTUYECKUX 3aj1au.
O01mmast apXuTEeKTypa KOTHUTHBHOTO po0OoTa n3o0paxkeHa Ha puc. 1.
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B meHTpe BHMMaHHS KOTHHUTHBHOM POOOTOTEXHHWKH HAaXOJSTCSl MPOLECCH (POPMUPOBAHUS
3HAaHUH W PacCyXJICHHH y «ITO3HAIOIETO» U IIOHMMAIOIIET0» po0OoTa, B3aMMOJICHCTBYIOIIETO
CO Cpeloi M JPYyrMMH KOTHUTHBHBIMH areHTaMH, a TakKe MPOIecchl THOKOT0, HHTEPAKTHBHOTO
YIpaBJICHUS] KOTHUTHBHBIM pOOOTOM (MM TpynIoi poooToB). VccnenoBanue oO1eit mpodieMsl
nonumanus [14, 15], BkiIroyas MOHMMaHUE MPHUPOJBI, CUTYyalH, TpeOOBaHUH M MHCTPYKLUH
I0JIb30BATENs, HOBEACHUS IPYTUX €CTECTBEHHBIX ar€HTOB, JIEKAT B OCHOBE CO3/JaHUs «ITOHUMAIO-
IIMX» POOOTOB M pean3allii NapTHEPCKUX OTHOIICHUH B CHCTEME «YEJIOBEK — poboT». Opranu-
3a1ust MO0JI0OHOTO MapTHEPCTBA SIBISIETCS HEOOXOIUMBIM YCIIOBUEM CO3JIaHUSI CHCTEM «UEJIOBEK—
PpoOOT» HOBOTO NOKOJICHHSI, B KOTOPBIE BKJIIOYAIOTCSI TaK Ha3bIBaGMbIE KOJIJIA00pAaTHBHBIE pOOOTHI
(collaborative robots) nian KOGOTHI.

3. KosutabopaTuBHasi po00TOTeXHUKA: O0LIeHHEe U COTPYAHUYECTBO po00oTa
€ YeJIOBEKOM B YCJIOBHSAX NPSIMOIr0 KOHTAKTA

TepmuH «K00OT» €CTh TUIOJ CKPELIMBAHUS CIIOB «KOJIIA0OPATHUBHBIA M «poOOT». DTOT Tep-
MUH TIOTIOJTHIJI PsIJT HEOJIOTH3MOB C KOPHEM «0OT», B OCHOBHOM OTHOCSIIIUXCS K TIPOTPaMMHBIM
pobortam, Hampumep, «coPTOOTY, «MOOOT», «HH(POOOT». COOTBETCTBYOMAS 00JIACTh MOTYYIIa
Ha3BaHUE «KoJUTabopaTUBHAs pPOOOTOTEXHHMKa» (KpaTkKo, koboTtoTrexHuka) [16], a MHTEpaKTHB-
HBIC MapTHEPCKHE CHCTEMBI «UEJIOBEK-POOOT» €CTh KOOOTOTEXHHYECKNE cUCTeMbl. Peub HIET o
COBMECTHOH JESATEIBHOCTH YEIOBEKa M po0O0Ta B pealbHON (DU3MKO-TEXUYECKON cpese, Koraa
YEJIOBEK CTaHOBUTCS MapTHEPOM-PYKOBOJHTENEM, a POOOT — MapTHEPOM-acCUCTEHTOM. Takoe
MapTHEPCTBO, OOIICHNE M COBMECTHAsS JICSITENbHOCTD BEAYT K ()OPMUPOBAHHIO CUCTEMBI THOPHI-
HOTO MHTEJUIEKTa (CHHEPIHH €CTECTBEHHOTO M MCKYCCTBEHHOI'O MHTEJUIEKTa), 00Iast KOHICTIIHS
KoTopoii OblIa pazpadoTana 6osee 40 siet Hazan B.®. Bennoii (cm. [17]).

KomnnabopaTuBHbI poOOT — 3TO CPAaBHUTEIHHO HEJIOPOTOM, MOOMIIBHBIM, JTETKUN HHTEIUICK-
TyalbHBI POOOT, KOTOPBI JOIKEH paboTaTh «pyka 00 PyKy» C YEJIOBEKOM B OOIIEM Ui HUX
npoctpancTse [18, 19]. [ToaToMy r1aBHBIM 1 BaXXKHEHIIINM TpeOOBaHHEM K KOOOTY sBIsIeTCS 00e-
criedeHre OE30MaCHOCTH €Tr0 B3aMMOAEHCTBHUS C YEJIOBEKOM-TIAPTHEPOM B YCIIOBHSIX HETIOCPE.-
CTBEHHOTO KOHTAaKTa IPH BBIIOJIHEHUN COBMECTHOH paboThl. [[pyroe kioueBoe TpeOOBaHHE —
NErKOCTh YNPABJICHHS JBIDKCHUSIMHU U AEHCTBUSIMH KOOOTa Ja)ke Moiib3oBaTeneM-Henpodeccn-
OHAJIOM C Y4ETOM €ro NCUXO(pH3HOJOIMYECKUX BO3MOXKHOCTEH M peajibHbIX OrpaHUuCHUH, JUIs
4ero HeoOXOJUM JIPY)KECTBEHHBIH M JJaKe MEePCOHU(PUIUPOBAHHbIM WHTEIICKTYalbHBIH HHTEP-
(eiic «uenoBek-K000T» (CO3IaHIe MEPCOHATBHOTO KOOOTA MO0 aHAJIIOTHHU C MEPCOHANBHBIM KOM-
meioTepoM). Takolt nHTEpdeiic obecneunBaeT AUATOrOBOE YIpaBiIeHHe KoOoToM (puc. 2) u, pu
HEOOXOAMMOCTH, €ro MpsiMoe O0ydeHHE YEIOBEKOM-TIApPTHEPOM, T.€. ITOKAa3 UM HEOOXOIMMBIX
JIBIDKCHUH KOJITabopaTHBHOMY pOOOTY.

[TomMumo uHTEIUIEKTYanbHOTO UHTEp(eiica 1 AMHAMUYECKOW 0a3bl 3HAHUH, 1OJIOOHBIH POOOT
JIOJDKEH OBITh OCHALIEH CHCTEMOW CEHCOPOB (B OCOOCHHOCTH, TAaKTHJIBHBIM CEHCOPOM) U CHCTE-
MOH KOMITBIOTEPHOTO 3PEHUS], YTO TO3BOJHT MPEAOTBPATUTH CUTYALMH CTOJIKHOBEHUS YCTPOWi-
CTBa C YEJIOBEKOM-TIAPTHEPOM M MPEIIITCTBUSIMH, @ TAKXKE YCITICITHO (DyHKIIMOHUPOBATH IPH cO0SIX
BCTPOEHHOT'O POTPAaMMHOT0 00ECIICUEHHSL.

JJis ycrienrHo aBTOHOMHOM paboThl KOOOT JOIDKEH 00JIafaTh TPEXMEPHOH CHCTEMOH TeXHH-
4ecKoro (KOMITBIOTEPHOT0) 3peHusl. B nHTepecax obOecrieueHns MHGOPMAIIMOHHON 3alUThI CHC-
TEMBI YIIPaBJICHUS KOOOTOM M JOCTHXXEHUs OOJBIIETO B3aMMONOHMMAHHS MOTYT IPHUMEHSTHCS
TEXHOJIOTUH aHaIn3a OCOOCHHOCTEH pedM uelloBeKa-TapTHEPA W paclio3HABaHW COCTOSHHS €ro
JMna.

[lepeuncnennble 00CTOATENHCTBA JOJDKHBI IPUBECTH K MAacCOBOMY TPHUMEHEHHUIO KOOOTOB HE
TOJILKO B TIPOM3BOJICTBE, HO U B JPYTHX, CAMBIX Pa3IMUHBIX chepax >KU3HM OOLIEeCTBa, BKIFOUAs
TIOJI/ICPKKY JIFO/ICH ¢ OrpaHNYEHHBIMU BO3MOKHOCTSIMH.
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Puc. 2. O01mast MOJesb JUaJIOrOBOTO YIPABJICHUS KOIITa0OpaTHBHBIM POOOTOM

[MpuHIMI MapTHEPCTBA «UYENOBEK — pOOOT» U MOAEIbh MHTEPAKTUBHOTO, TUAJIOrOBOTO YIIpaB-
nerns podotom Obmu mpemnokeHsl E.IIL. TTomoBemM u I1.C. FOmenko moutu 35 nmeT Hazafg
(cm. [20, 21]), ogHako numib B X XI Beke MOSIBUIIMCH TTPEIMOCHUTKH JIJIS1 UX BOTUIOIICHHUS B KHU3Hb.
OCHOBHOE OTJINUHE KOOOTOTEXHMYECKUX CHCTEM OT pa3paboTaHHBIX paHee POOOTOTEXHHYECKUX
CHCTEM, YIPABISIEMBIX YEIOBEKOM — 3TO OOJIbIIIasl CTEeHh aBTOHOMHOCTH KOOOTOB, MX 3HAUU-
TEJILHO 0oJiee BBICOKHE KOTHUTHUBHBIC U KOMMYHUKATHBHBIC BO3MOXKHOCTH, PEaIM3allHsi HOBBIX
CTpaTeruil U TeXHOJIOTHN O0yUCHHUS.

O0uime TpeboBaHus K KOJUTAOOPaTHBHBIM pOOOTaM 3a(pKCUPOBAHBI B MEKIYHAPOIHBIX CTaH-
naptax ISO 10218, gactu 1 1 2. B COOTBETCTBUY C STUMH CTaHJAPTAMU MOKHO BBIJICIIUTH CIICTY-
IOIIME KIACChl KOJIJIA0OPATHBHBIX U COIMAIBHBIX POOOTOB /ISl JIUI] C OTPAaHUYCHHBIMH BO3MOMXK-
HOCTSIMU:

1)

2)

3)

4)

POOOTHI-MaHUTYIATOPHI, GYHKITMOHUPYIOIINE B TOW K€ 30HE, TJIe HAXOJIUTCS YETOBEK, C
[IEJIbI0 OKa3aHusl eMy ToMoIIH. [IpuMepomM MOXKET CIyKUTh pOOOTHU3NPOBAHHOE YCTPOH-
CTBO 151 ipuéMa muiy amnytanTamu Obi kommanuu DESIN;

MOOMIIbHBIC POOOTHI-TIOMOIIHUKHA C ABTOHOMHOW CHCTEMOM YIPABJICHUS, BBIIOIHSIONINC
OTIPE/ICIICHHBIEC OTNIEPAIMH B JKUJIBIX TIOMEIIEHUSX, T/Ie MOTYT HAXOJAUThCS TPYIIIIBI JIIOJEH,
pasnuyHas MeOesb U POYNE MPEISITCTBUSA. Takue MmoryaBTOHOMHBIC POOOTHI TOJKHBI 00-
JlalaTh COOCTBEHHOW CHCTEMOW HaBUTALMH, a YIPABICHUE UMH MOXKET OBITh JIHOO Jua-
JIOTOBBIM (PEUYCBBIM), JTHOO OCYIIECTBIISATHCS C MOMOINBIO CHCHUAIBHBIX YCTPOWCTB, pas-
MEIIaeMbIX Ha TOJIOBE WM Tejie YeiaoBeka (mpumep — Human Support Robot kommanuu
Toyota);

OBITOBBIE POOOTOTEXHOJIOTHUECKUE KOMIUIEKCHI, 00eCTIeUNBAIOIINE O€30TaCHOCTh TI0b30-
BaTelis U 00JeT4éHHBIN HHTEpdETiC;

TPYIIBI U KOJJIEKTUBBI pOOOTOB, YIPABISIEMBIX YEJTOBEKOM C OTPAHUYEHHBIMUA BO3MOXK-
HOCTSIMH (MHOTOQreHTHbIE KOOOTOTEXHUYECKHE CUCTEMBI).

HemaBHO MeXIyHapoOaHas OpraHu3amus M0 CTAHJAAPTHU3AIMH CO3/ajda CHCIUATbHBIA KOMH-
TeT, nocBsmeHHbI podororexauke (ISO/TC 299). Mm Obl1 pa3padboran HOBbIH cranmapt 1SO/
TS15066:2016, Po6oTh! 1 poboToTexHIUECKHE ycTpoiicTBa — KommabopaTtuBHbie poOoTHL. B oc-
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HOBC 3TOI'0 CTaHAapTa JICKUT HO}_'[p06H0€, 000CHOBaHHOE PYKOBOACTBO IO 6e3OHaCHOCTI/I, HE00-
XO0AUMOC, B HaCTHOCTH, IJI1 OUCHKH PUCKOB HCIMOCPCACTBCHHOTO KOHTAKTA YCJIOBCKA U p060Ta n
WX MUHUMU3AIUU.

IlosiBIeHne KOJ'IJ'Ia60paTPIBHOI71 u COHI/IaHBHOfl pO6OTOT€XHI/IKI/I Tpe6yeT HC TOJIbKO COBCPIICH-
CTBOBAHMS TEXHOJIOIUI 0€30IMaCHOCTH U MMPUHATUA BCE 0oJ1ee MOJIHEBIX CTaHAapTOB, HO U ﬂaHBHeﬁ-
1Iero pa3BuTud u O606HI€HI/I$I TCOPUU UCKYCCTBCHHOT'O MHTCJIJICKTA, CO3AaHUSA HOBBIX MHTCIIJICK-
TyaJbHBIX TEXHOJIOTUH.

4. ConnajibHbIe POOOTHI, HCKYCCTBEHHBIH 001N HHTEJIEKT
H NCHXO0JIOTHYECKH HHCIIHPUPOBAHHBIC HHTE/LICKTYAIbHbIe ADXUTEKTYPbI

Ha 3ape nckyccTBEHHOT0 HHTEIUIEKTa C(HOPMUPOBAIHCH JBE €r0 OA30BBIE TTAPAUT MBI — IIpar-
MaTHYCCKasi U IMUTAIMOHHAS (cM. [22]). B cOOTBETCTBUY ¢ MEpBOI MapagurMoi, mpu pa3padoTke
HCKYCCTBEHHBIX MHTEIJUICKTYAJIbHBIX CHCTEM HE0O0s3aTeNbHO UCCIIEA0BaTh M UCIIONIb30BATh TPHH-
LUITBI ¥ MEXaHNW3MBbl pabOThl €CTECTBEHHOTO MHTEIJICKTA (UEIOBEYECKOTO MM MHTEIUIEKTa BBIC-
IIMX JKUBOTHBIX ). CXEeMaTHYECKH 3TO MOKHO ITPEACTaBUTh KaK (PaKTHYECKOE OTCYTCTBHE CBSI3CH
MEXXy UCCIIEJOBAaHUSMH YUEHBIX B o0s1acTn ecrecTBeHHOro nHTemiekra (EN) n paboramu cnenn-
amcToB 1o uckyccrenHomy untesniekty (MN): EV <[CumBon]> UU. OcHOBHO# «mparmaruye-
CKHH TE3UC» TPeJICTaBUTENEH ATOH MapaJnTMbl MOXKHO CHOPMYIIHPOBATH CIIEAYIONMM 00pa3oM:
HEeBaXXHO, Kak ycTpoeH EW u mo xakoMy nmpuHIMIMYy paboTaeT UCKYCCTBEHHAs! CHCTEMa, TJIaBHOE,
4YTOOBI OHA YCIENIHO PeIlaia 3aJa4t, KOTOPbIE MPUHATO CYNTATh HHTEIUICKTYaJIbHBIMH, U ()OPMU-
poBaja MoJe3Hble PEKOMEHAAUN JJIs IPAaKTUKOB. B 3TOM pycne knaccuueckast ujest HHTEIIeK-
TyalbHON CHCTEMBI TOXK/ICCTBEHHA CHCTEME, OCHOBAaHHOW Ha 3HAHWSIX, a pa3paboTKa MHTEIICKTY-
QJIBHBIX CUCTEM CBOJUTCS K MHXKEHEPUU 3HAHUI.

B nocnieaue ro/ibl GOINBIIYIO MOMYJISIPHOCTE PHOOPETH TEXHOJIOTHH MAIIMHHOTO 00y4YeHUs,
KOTOpBIE HepeIKo acconuupytoT ¢ V1M B 1iesioM, B 0cOOCHHOCTH, HEHPOHHBIE CETH C AIITOPUTMAMHU
riy6okoro ooyuenus (Deep Learning) [23]. OgHako 5Ta CTONIB CErojHs momyisipHas n 3¢ dex-
THUBHAs! TEXHOJIOTHsI 00YUEHHS NIPE/ICTABICHUSM TaK)Ke HOCHT CKOpee MparMaTHYeCKuil XapakTep
Y TIOKa He 00ecreyrBaeT aBTOMAaTH3UPOBAHHON MHTEPIPETANH U O0BSICHEHHUS OTy4aeMbIX pe-
3yJIBTATOB, KaK, BIIPOYEM, U UX 000OIICHUS.

CTOpOHHUKHM MMHUTAIIMOHHOW napagurmsl B MM HacTanBaioT Ha HEOOXOMMOCTH UMHUTAIMH B
MHTEIUICKTYaJIbHBIX CUCTEMAaX MPOIECCOB pabOTHI MO3Ta B LIEJIOM M PELICHHS MHTEIIEKTYaIbHBIX
3aj1a4 4eJI0BEKOM B 4acTHOCTH. [10/100HOe BO33peHne BRIMISLANT cxemarndecky kak EW [CumBou]
WU. C aumM cBsizaHo HelipoOnoHnueckoe Hanpasinenue B MU, rie BeayTes ucciaeoBanus 1Mo co3-
JIAaHUIO MCKYCCTBEHHBIX HEHPOHHBIX CETEH, IMOJI0OOHBIX €CTECTBEHHBIM (B OTJIMYME OT KilacCHye-
CKUX HelpoHHbIX cereil [TurTca-Maxk-Kamoka) (cm., Hanpumep, [24]).

Ha nHamr B3rysii, mepcreKTHBBl COUAIbHOW POOOTOTEXHHUKH CBSI3aHbBI C Pa3BUTHEM KOHIICTI-
LUK THOPHTHOTO MHTEIUIEKTA B COBPEMEHHBIX YCIIOBHSIX, BKJIIOYAs IIOCTPOCHUE OOPATHBIX CBSI3CH
ot MU x EU (nBynanpasnennas cxema EW ). C oHO# cTOPOHBI, B COIMAIBHOI pOOOTOTEXHHUKE
MOTYT IPUMEHSITHCSI pOOOTHI Pa3HBIX KJIACCOB M MOKOJICHUH (OT MEPBOTO JI0 YeTBEPTOTO U BHILIE),
a T0Jb30BaTENb C OrPAaHNYCHHBIMH BO3MOXKHOCTSIMU JIOJDKEH MMETh pa3HOOOpa3ue BapHaHTOB
yIpaBJIeHUs] pOOOTOM — OT KOMaH/IHOTO JI0 Jtuajorosoro. C qpyroif CTOpOHbI, 3a/1au COIUaITb-
HOTO poOOTa MOTYT 3aKJIIOUAThCsl B 00ECIEUCHNH HE TOJIBKO (DPM3MUYECKOM, HO M TICHXOJIOTHYECKOH
MoJIep KKK yestoBeka. [loaroMy 31eck TpeOyercst HaneauTh podoTa «3apoAbIIIaMuy MICUXHUKH, B
YaCTHOCTH, aHAJIOTaMH SMOLIUH, TeMiepamMenTa (cM. [25]) u cTpouTh 0oJiee COBEPIICHHEIH, TepCo-
HUQUIMPYEMBIH (HaCTpanBaeMbli IO KOHKPETHOE JIMII0) HHTEPPENC «UeI0BEK-POOOTY.

B 3akmrountensHON uacTu cBoeil kHUrn «®aHTa3us WM HayKa: Ha MyTH K MCKYCCTBEHHO-
My uHTemekTy» [26] JI.A. IlocnienoB BBIABUHYI NEPCHEKTUBHIYIO MIPOrpaMMy UCCIEI0BAHUN B
obnactu M. Dt nccnenoBaHus AOJDKHBI OBITh HAIEJICHBl HA «M3YYCHHE TICUXUKH YeJIOBEKa C
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LEJTBIO €€ NMHUTAIMU B TEXHUYECKUX CHCTEMax, PELIAIONINX ONPEeAeIeHHbBIH Ha0op NMpaKTHYECKNX
3aj1a4, TPAJUIIUOHHO CUNTAIOINXCSI MHTEIICKTyaIbHBIMI». CllelyeT HallOMHUTb, YTO B IICHXOJIO-
TMU TEPMHH «IICHXHMKa» OXBAaTBIBACT KaK CO3HAHUE, TaK U cepy OeccO3HATEIHFHOr0, a CO3HAHHE
YeJoBeKa C JPEBHHUX BPEMEH XapaKTepH3yeTCsl NMCHXOJIOTHYECKOH TPHUAJI0H «HHTEIUICKT — WyB-
CTBa — BOJISI».

WHTeulekT areHta Hepa3pbhlBHO CBSI3aH C CHCTEMOI €ro Io3HaBaTEIbHBIX CIOCOOHOCTEH,
BKJTIOYAIONICH ONIYIIECHUs, BOCIIPUATHE, NaMsITh, MPEJCTaBICHHs, BOOOpaKeHHE, MBIIUICHHUE,
oOyuenue, moHnManue. MIMeHHO HMHTEIIEKT po0oTa ompenenseT ero padoTocrnocoOHOCTh B
HOBOH CHTyannu NyTEM HaJJIeKalINX KOPPEKTUPOBOK MoBejaeHus. Ponb smonmit (addexron)
areHTa CBs3aHa C MOHUMaHWEM M MHTEpIIpeTaluei mojy4aeMoi HHPOpMauu u GOpMHUPYEMBIX
3HaHWMH, a TaKke ¢ o0IIel oneHkoil noeneHns. OueHoYHas QyHKIUS dMOLUi [27], nposBis-
fomiasicss B opMe mepeknBaHMi, MO CyTH, CTABUT AMOIMH B OAMH PsIJl ¢ APYTUMH (hopMamu
MO3HAHUS ¥ TIOHUMaHUs. B KOHTEKCTe KOMMYHHKAIIMN SMOINH BBITIOHSIOT TAaK)KE SKCIPECCHB-
HYIO0 (YHKIIHIO, XapaKTepHu3ys TEKyIllee COCTOSTHUE areHTa M €ro OTHOLICHHE K IPOHUCXOSIIe-
My. Hakonern, Boms Kak moTpeOHOCTh K MPEOJJOJICHNIO0 BHYTPEHHUX M BHEUIHHUX MPEMSITCTBUH
IIPY BBIMOJIHEHUN ACUCTBUH (OCYIIECCTBICHUH IeJICHANPABICHHOIO TIOBEACHNUS ) BHICTYAET KaK
BaXHEHIINH areHTo-00pa3yroluil 1 areHTo-cOXpaHsIomMi (hakTop; B 4aCTHOCTH, €€ IPOsIBIIe-
HUEM SIBJISIETCSI HACTOMYMBOCTH areHTa, 1o/Ipa3yMeBaloliasl BO3BPAT K BBIMIOJIHEHHUIO TTOCTABIICH-
HOW 3a71au¥l B ciIy4ae NepBOHAYAIBHON HEY1aul U BBISICHEHUS €€ MPUYHMH (HECKOJIBKO TOTBITOK
BEITIOJTHCHMS 3a1a49n) [28].

Jlume cnycts 25 yeT cxoxue HAen «BO3BpalleHHs K ucrokam WMM» u co3maHust OTKPBITHIX
CHCTEM MCKyCCTBEHHOro 0000mEnHoro untemwiekta (Artificial General Intelligence) [29] ctanm
AKTHBHO TPOJIBUTAaThCS B 3aMaJIHOM HAay4HOM coobuiectBe. [1osBUINCH Takke TEPMHUHBI «CaMo-
opranusyromuiics U», «cuneusiii U», u ap. B 2000-¢ roabl BOKpyr KoH(EpeHIUH 10 Owo-
JIOTMYECKH MHCIHPHPOBAHHBIM KOTHUTHBHBIM apxutektypaMm (Biologically Inspired Cognitive
Architectures) oOpa3oBanock MexIyHapoaHOE 00mecTBo crenuanuctoB mo MU BICA Society,
B IICHTPE BHUMAHUsI KOTOPOT'O HAXOSATCS MPOOJIEMBI CHHTE3a NCKYCCTBEHHOTO CO3HAHMS, B 4aCT-
HOCTH, CO3/IaHUS «CO3HATCIBHBIX» H «ITH0003HATEIBHBIX» po0oToB [30]. B Poccum B 2010-¢ rossr
MOSIBUIIACh Hay4Hasl IKosa Mojenuposanus noseaenus ['.C. OcunoBa — «noBeieHNUE, YIIpaBis-
emoe cozHanuem» [31].

«CoszHarenbHbIe» POOOTHI C IMUPOKUMH BO3MOXHOCTSIMH COLMATIBHOTO MOBEACHHS MOTYT I10-
3UIIMOHUPOBATHCS KaK POOOTHI HOBOTO, MISITOTO IMOKOJIEHHS. Takue poOOThI MPeCTaBIISIOT OCOObIH
MHTEPEC B IUIAHE PAa3BUTHSI OTCYECTBEHHON COIMAILHON POOOTOTEXHUKH.
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Baupamos 3.B. (MITDY)

PA3PABOTKA HH®OPMAILIMOHHOM UHTEUIEKTYAJIBHOM CUCTEMbI
OBPA30OBATEJIBHOI'O MPOLHECCA CTYAEHTOB C HHBAJIMJHOCTBIO

Aunnomauyusn: B pabome npedcmasien KonyenmyaibHvill H0OX00 K pazpadomie cucmembl uH-
KIIO3UBHO20 00OPA308AMENLHO20 NPOYECCA U ee NPUMEHEHUIO 8 eOUHOU UHPOPMAYUOHHOL cpede
VHUGepcumema npu 00yyenul cmyoeHmos ¢ 02PAHUYEHHBIMU DUIULECKUMU BO3MOICHOCHISIMU.
OcnosHotl 3a0aueil UHGOPMAYUOHHOU CUCEMbL 06PAZ08AMENbHO20 NPOYecca s6slemcs obecne-
yeHue UHOUBUOYAIbHO20 NOOX00A K (POPMUPOSAHUIO SHAHUL U YMEHUL CMYOEHMO8 C UHBANUOHO-
CMbIO HA OCHOBE IKCHNEPMHOU NOOOEPICKU C VUEeMOM QUULECKUX U NCUXONOSUYECKUX ACNEKINO8,
00y CNOBIEHHBIX HO30I02UYECKUMU OCODEHHOCTAMU CHYOEHMO8.

Ocobennocmoio UHMeNNeKmyanbHOl CUCTEMbl ABNIAEMCA B03MOACHOCTL CO30AHUA UHOUBUOY-
ATLHBIX MPAEKMOopull 00yyenust CmyoeHmos ¢ UHBATUOHOCMbIO, UCNONb3YSL NEeOA202UEeCKUe KOM-
NEeHCAMOPHbLE BO3MONCHOCTIU U MEXHOIO2UL.

Knioueewie cnosa: unmennexmyanvuas uHGOPpMAyUOHHAsL CUCTEMA, CIYOEHMbL C UHBATUOHO-
cmuio, 06pazosamenvHas cpeod, npoyecc 0OyUenus.

Bayramov E.V. (MGGEU)

APPLICATION OF INFORMATION INTELLECTUAL SYSTEM IN THE UNIFIED
EDUCATIONAL ENVIRONMENT OF THE UNIVERESITY IN TEACHING
STUDENTS WITH DISABILITIES

Annotation: The purpose of this article is to outline the architectural design and the conceptu-
al framework system based on ontological model of education process for people with disabilities.
The main objective of the information system is to provide an individual approach to the formation
of knowledge and skills of students with disabilities based on expert support, taking into account
the physical and psychological aspects of students.

A feature of the intellectual system is the ability to create individual learning paths for students
with disabilities using pedagogical compensatory capabilities and technologies.

Key words: intellectual information system, students, adaptive intelligent system, education
process.

Ha Texymuiuii MOMEHT CHCTEMa BBICIIETO 00pa30BaHUs CTPAHBI XapaKTEPU3YETCsl N3MCHCHHS-
MU TpeOOBaHMI K CIICI[HATUCTAM Ha PhIHKE TPYa, KOTOPhIC 00YCIIOBICHBI COIIMATbHO-IKOHOMHU-
YECKHMHU U TEXHOJIOTHYCCKUMHU JIpaiiBEpaMu.

K TexHomornYeckum acrekTaM U3MEHEHHs PhIHKA TpyJa oTHocsTCs (puc. 1):

e [IIupokoe BHEeIPEHHE MOOUIBPHOTO HHTEPHETA U 00JAUHBIX TCXHOJIOTHA;

® POCT BBIUHCIUTEIBHBIX MOIHOCTCH KOMIIBIOTEPHON TEXHUKH U IOCTHKCHHS B 001aCTH 00-

paboTku 00sbIINX 00beMOB MaHHBIX (Big Data);

® POCT TEXHOJIOTHI B 00JIACTH aJbTCPHATHBHBIX MCTOYHUKOB 3HCPIUH, CHIDKCHHE HArPy3KH

Ha OKPYKAIOLIYIO Cpey;

® VHTCPHET BEIICH, HOBbIC Pa3pabOTKU B 00JaCTH CHCTEM aBTOMATHYCCKOTO yIIPaBJICHUS,

® Pa3BHUTHC MHTCPHET-IUIONIAI0K BeICHUS OU3Heca;

® HOBBIC Pa3pabOTKH B POOOTOTEXHUKE U chepe pa3pabOTKH aBTOHOMHOTO TPAHCIIOPTA;

® HOBBIC TCXHOJIOTHH B C(hepe MCKYCCTBEHHOTO HHTEIICKTA,;

® 3D TeXHOJIOTHH,

® yiccieIoBaHus B chepe HOBBIX MaTEPHAIOB, OMOTEXHOJIOTUH, TCHHOM HH)KEHEPUH.

30



TexHoJiornueckue apaBepsbl

buorexnonoruun 6%
3D TexHOJI0rHN 6%
HckyccTBEHHBIN HHTENIEKT 7%
PoOoTtu3anusi, aBTOHOMHIO! .. 9%
WHuTepHeT tiomaaku 12%
Wutepuer BHILEH 14%
HoBble ncTouHnkM SHEPTUU 22%
Bonbimve nannbie 26%

O0J1auHbIE TEXHOJIOTUU 34%

Puc. 1. TexHonoruueckue apaiBepbl

OCO0EHHO aKTyallbHBIM SIBJISICTCSl BHEJIPEHHE HOBBIX MH(OPMAIMOHHBIX TEXHOJOTUI B WH-
KIIIO3UBHOM 0Opa3oBaTelbHOM Tiporiecce. Ha auarpamme (puc. 2) npuBeACHBI JaHHBIE O COOT-
HOIICHUU CTYJCHTOB C MHBAJIHIHOCTHIO B MHKJIIO3MBHOM YHHMBEpCHTETE, mocTynusiie B 2017
y4eOHOM TOy.
[IpencraBneHHBIC JTaHHBIC TOBOPST O OONBIIIOM KOJMYECTBE CPEAU MOCTYMHBIINX CTYACHTOB C
pa3MYHBIMU HO30J0THSAME (56% OT 00IIero yucia MOCTYMUBIINX ), TPUYEM HEOOXOMMO OTMe-
TUTb, YTO, HECMOTPS Ha MpeodyiaiaHue CTYJCHTOB C 3a00JeBaHUAMH HEpBHOH cuctemsl (28%), B
YHHUBEPCUTETEe 00ydaroTCsl CTYACHTHI C Pa3IHYHBIMHM HO30JOTHAMH. IIpencraBineHHas CTaTUCTHKA
BBIIBUTAcT OCOOCHHBIC TPEOOBAHUS K 00Pa30BaTEILHOMY MPOIIECCY M MOATBEPIKIACT HEOOXOu-
MOCTb pa3padOTKK MEPOIIPHUSITHIA, HAITPABJICHHBIX Ha MOBBIIICHHE d(PPEKTHBHOCTH 00YUYEHHMS JIHIL C
MHBAJIMIHOCTHIO M aJIallTalliio 00pa30BaTeNbHOrO MIPOIecca I PAa3INYHBIX KaTETOPHUI CTYACHTOB.
Takum o0pa3oM, LeIbI0 JAHHOTO HCCIICAOBAaHMS SABISIETCSA pa3paboTka U BHEJPEHHE B Kade-
CTBE OJIHOTO M3 TaKMX MEPONPUSATHH MHTEIUICKTyaJIbHOM MH(OpPMALMOHHON 00pa3oBaTeIbHOM
CHUCTEMBI eIMHON WHPOPMAIMOHHONH 00pa30BaTENbHON Cpelbl YHHUBEPCUTETA, aAalTHPOBAHHON
JUTSL CTYZICHTOB C OTPaHUYEHHBIMH BO3MOYKHOCTSIMH 3/10POBBSL.
Jlannas uH(OpMaIoHHast 00pa30BaTeIbHAsS Cpe/ia MO3BOIUT 00CCIICUNTh:
® >(h(heKTHBHOE UCIOIL30BaHHE 00PA30BATEILHBIX TEXHOJOTHH IPH BBHIOOpPE MHAWBUILYaJb-
HBIX TPACKTOPHUI CTYJICHTOB C HHBAJIUAHOCTHIO;

® BHE/PCHUE CHCTEMbI KOMIICHCAMH (PU3NYECKUX OCOOCHHOCTEW CTYACHTOB C MHBAJIMIHO-
CTBIO;

® BHE/IPCHHE MOACHUCTEMbI TUCTAHIIHOHHOTO O0YYEHNUS s CTYICHTOB C HHBAJIUAHOCTHIO;

® pHe/peHre U 3(P(HEeKTHBHOE HCIIOIb30BaHNE PEaOMIMTAIIMOHHBIX TEXHOJIOTHH B 00pa3oBa-
TEJIBHOM IIpoIiecce;

® BHEJPECHUE MOJACUCTEMbI TIOJJICPKKH MPUHSITHS PEIICHU Ha OCHOBE IKCIEPTHBIX OICHOK

npu 00yYEHNHU CTYAEHTOB C MHBAIHIHOCTBIO.

Monepuusamus UT-cTpyKTypsl yHUBEpCUTETa MPEICTaBlICHA Ha puc. 3.

B cocraB cucTeMbl BXOJIAT TPHU MOJCHCTEMBI: MOACHCTEMa PEAOUIUTAINH, TIOJCUCTEMa JHC-
TAHI[MOHHOTO OOYYCHHUS U IMOACHUCTEMa 3KCIEPTHBIX OIECHOK [3]. JluHaMuka (QU3HYECKOro |
TICUXOJIOTHYECKOTO COCTOSHUS CTYJICHTOB C MHBAJIUIHOCTHIO OyIET OTCICKUBATH C IOMOIIBIO

31



1%

HoBoo0GpazoBanus
Bone3nu HepBHOM crCTEMBI
bonesnu rnas u ero npu-
JIATOYHOTO armapara
bonesnu yxa u cocueBua-
HOT'O OTPOCTKA

[ bone3Hu KOCTHO-MBIIIICY-
HOM CUCTEMBI U COCTUHH-
TENbHOMU

[ BpoxieHHBIE aHOMAJINU
(mopoku pazsutns), nedop-
MaIus

[ TpaB™mBl, OTpaBICHUS U
HEKOTOpBIE APYTHE MOCTe-
CTBUS

Il 3zopoB

6% B IIpoune 3aboneBanus

Puc. 2. I[I/Ial"paMMa COOTHOULICHUS CTYACHTOB 110 OCHOBHLIM I'pyIIIamM HO30JI0TUI

Wudopmarms . N
Penoszuropuit 3HaHui
0 TIOJIb30BaTeNe
Om3nueckue [cuxo- Ob6pa3zo-
0COOCHHOCTH 9MOII. BaTeIIbHAS Konrent
0COOEHHOCTH | | CTpaTerus

NN/

ba3a 3nanuii
JKCHepTHbIE _»|Undep-| |«—»| [T0an30-
OLEHKH 1 deiic BaTesb
Basa qaHHbIX WuausuayansHas
o0pa3oBaTeJbHAS
TpaeKTopust

Enunas obpazoBatenbHas cpena

Puc. 3. Ctpykrypa nHbOPMAITMOHHOH 00pa30BaTEIIEHON CHCTEMBI YHUBEPCUTETA
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OJACUCTEM IICUXO-OMOIHMOHAJIBHOI'O COCTOSAHUSA, ITOACHCTEMbBI peaGI/IHI/ITaHI/II/I. B cocraB JaHHBIX
IOJACUCTEM BXOJAT TCXHUYCCKHUEC U I/IH(l)OpMaIII/IOHHLIe CpeaACTBa MOHUTOPHUHIA (1)I/I3I/I‘{GCKOFO CO-
CTOAHUA O6yanOIHI/IXCSI C MHBAJIMJHOCTBIO. OcHoBol TNOCTPOCHUA MHANBUIYAJIbHBIX 06p330Ba—
TCIBbHBIX TpaeKTOpI/Iﬁ CIIYKUT TTOACHUCTEMA MCAArOTHUICCKUX KOMHeHcaHHﬁ, KOTOpasi Ha OCHOBC
OKCIICPTHBIX OLICHOK MO3BOJIUT BI)IGI/IpaTB WHAWBUAYAJIbHBIC 06pa30BaTeJ’ILHLIe TCXHOJIOTUH JJIA
CTYACHTOB C MHBAJIUTHOCTBIO.

CO3,HaHI/Ie CAUHOTO I/IH(i)OpMa]_[I/IOHHOFO 06pa30BaTem>Horo MMPOCTPAHCTBA MMO3BOJIUT C(i)OpMI/I—
poBaTh JII/I‘IHOCTHO-OpI/IeHTI/IPOBaHHHﬁ noAXo0/J K Impoueccy 06yq€HI/ISI CTYACHTOB, YTO MPUBCIACT
K YAOBJICTBOPECHUIO HOTpe6HOCTeﬁ B KQUCCTBCHHBIX O6pa3OBaTeJ'H)HI>IX yciayrax CTyACHTOB C UH-
BaJIMAHOCTBIO.
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Camupa Mameoosa, Tapana I'ynueea
«Cymeaumckuii 2ocyoapcmeeHHblil yHusepcumem Azepoaiioryncanar

CO3JAHUE YCJOBMM J1JISI UHKJIIO3UBHOI'O OBPA3OBAHUS
CTYAEHTOB-UHBAJIN/IOB B CYMI'AUTCKOM I'OCYAAPCTBEHHOM
YHUBEPCUTETE

Aunomayua: B cmamve paccmampusaiomes 60npocyl UHKIIO3UBHO20 00PA308AHUSA CINYOEH-
mog-unganuoos 8 Cymeaumckom 2ocyoapcmeeHnom yHugepcumeme. Ommeuaemcs, umo, 0emu ¢
02PAHUYEHHBIMU PUBUYECKUMU 803MONCHOCHISIMU NOJYYATU 00PA308AHUE 8 CREYUATUSUPOBAHHBIX
VUeOHbIX 3a8e0eHUAX, HO He MO2TIU UHMe2PpUPOB8AMbCs 8 00UECmB80 6 C8A3U C MeM, YUMo Yacmo He
MO2NU NOTYYUMb 8blcuieco obpazosanus. B nacmosauee epems 6 3motil obaacmu nPoOU3OULIU no-
JI0Jicumenvhvle usmMeHenus 80 ecem mupe. B cmamve uccnedyemes pono TEMPUS npoexma «Cos-
danue 0CHO8 OISl uHmezpayul auy ¢ UHBAIUOHOCMbIO 8 8bicuiue yuebHvle 3asedenus Azepbatio-
orcanay (ESFIDIP) 6 opeanusayuu UHKIIO3UBHO20 00pA308aHUSA, NPEONoadeaioueco Nnoayienue
00pa306aHUsL TUY C 0ZPAHULEHHLIMU QUUYECKUMU 603MONCHOCIISIMU, KIMO He UMeen npodiem co
300posvem. Taxoice 6 cmamve 2060puUmMcst 000 cex MepoOnpUAMUsX, NPOBOOUMBIX 8 A3zepbaiidica-
He 017 pazeumus UHKII03UBH020 00pasosanus. B 3akuouenuu asmopul cmamvu 0eaaiom bl800 o0
mom, ymo 6 Asepbaiiddicamne npooenrana 601vuas paboma no UHmMepayuu iuy ¢ 02PAHUYeHHbIMU
uzUMeCKUMU BO3MOICHOCIAMU 8 8Y3bl CMPaHbL. [lis 51020 umeemcs 6a3a u Hamevarmcst 60.1b-
wue nepcnekmussl 1 8 CymeaumcKom 20cyoapcmeeHHOM yHusepcumeme.

Kniouesvte cnosa: unxnosuenoe oopasosanue, cmyoeHmul-unganuovt, Cymeaumckuli 2ocy-
dapcmeeHuvlll YHUGepcumem, MeicoyHapooHvle NPoeKmul.

Mamedova Samira, Guliyeva Tarana

CREATING CONDITIONS FOR INCLUSIVE EDUCATION OF STUDENTS
WITH DISABILITIES AT SUMGAIT STATE UNIVERSITY

Annotation: The issues of inclusive education of disabled students at Sumgayit State University
are reviewed in the article. It is noted that children with disabilities received education in special-
ized educational institutions, but could not integrate into society due to the fact that they often
could not get higher education. Currently there have been positive changes in this area around the
world. The role of TEMPUS project “Establishment of a foundation for the Integration of Disabled
People into HEIs of Azerbaijan” (ESFIDIP) was researched in the organization of inclusive edu-
cation, involving the education of persons with disabilities, along with those who have no health
problems.All the events held in Azerbaijan for the development of inclusive education are also
stated in the article. In conclusion, the authors of the article conclude that a lot of work has been
done in Azerbaijan for integrating persons with disabilities into the country’s universities. There
is a base for this and great prospects are envisaged in Sumgayit State University.

Keywords: inclusive education, disabled students, Sumgait State University, international
projects.

VYike MHOTHE TOJIbl JIMIAa ¢ OTPAaHUYCHHBIMH (DU3UUECKMMHU BO3MOXKHOCTSIMH BCTPEUAIOTCS C
PAAOM MPENATCTBHMA Ha MyTH MONTydeHHst o0pa3oBaHus. [IpudnHOi 3TOMY SIBIISETCS OTCYTCTBHE
COOTBETCTBYIONIEH MH(PACTPYKTYPHI, HECOOTBETCTBHE KYyPPHKYJIyMa U CHCTEMBI 00pa30BaHMA
0CO0BIM TIOTPEOHOCTSAM ATUX JHI. HecMOTpst Ha TO, YTO B CIEIMAIM3UPOBAHHBIX YYEOHBIX 3a-
BEJICHUSIX MOJ00HBIE JIETH NOJTydasid 00pa30BaHue, HEJI0OCTATKOM 3TOW CUCTEMbI OBLIO TO, YTO 3TH
JIUIIA B TOCIIEAYIOIIEM He MOTJIM HHTEIPUPOBATHCA B 0011ecTBO. be3ycinoBHo, uTo numeHue aereit
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C OTPaHUYCHHBIMU (PU3UUICCKUMHU BO3MOXKHOCTSMH TOJTYYCHHUS BBICIICTO 00pa30BaHUs, 3aTPy/I-
HSCT TICPCICKTHBY MOJy4eHHsI UMH paOOThl. B pesynbraTe, 3TH JETH JUIIAIOTCS BO3MOXKHOCTCH
JIUYHOTO PAa3BUTHSA, a OOMIECTBO TEPsICT MOTCHIIMAIBHBIN YeloBeUecKkuid KarmuTali. OHaKo, 3a 1o-
clIeTHEE BpPEMsl BO BCEM MHPE B 3TOW OOJIACTH MPOU3OILIH CEPhE3HBIC MOJIOKUTEIBHBIC CIABHUTH.
B pesynbrate pacumpeHust CrieHaIbHBIX YYCOHBIX 3aBEICHHI, TIOATOTOBKHU aJICKBATHOTO KYPpH-
KyJIyMa JICTH C OTPAaHUYCHHBIMH (DHU3HMYCCKHUMH BO3MOXHOCTSIMH MOTYT HOJYy4aTh 00pa3oBaHUE
B Oosiee KOM(OPTHBIX U MOIXOISIUX YCIOBUSIX. CICAYIONIMM TOJOKHATSIEHBIM HOBIIIECTBOM
SIBIIICTCS TO, YTO TOHATHE WHKITFO3UBHOTO 00pa30BaHHS IMOJYUYHIIO IIMPOKOE PACHpPOCTPAHCHUE
B Mupe. Tak, kak JOrm4ecKoe MPOIOJIKCHUE CTPATEIHU «00pa30BaHUE ISl BCEX», COTJIACHO 3TOU
¢dmrocopun IeTH ¢ pa3TMIHBIMI 0COOCHHOCTSIMH ¥ 3aIIPOCAMU JTOJDKHBI TIOJTY4aTh 00pa30BaHUC B
OJTHOW IITKOJIC BMECTE C JIETHMH, HE IMCIONIMMU ITPOOIIEM CO 310poBheM. ECTh YBEPEHHOCTE B TOM,
YTO B TAaKUX YCJIOBHUSX JICTH C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH JICTYC MHTCIPUPYIOTCS B 00IIIe-
ctBO. CllelyeT OTMETHTD, UYTO 00yUYCHHE JICTCH C OTpaHHYCHHBIMI (PU3UICCKUMHU BO3MOKHOCTSIMH
HE JIOJDKHO OTPaHHYMBATHCS JIUIIB [ITKOJION, OHO JOJDKHO OBITH HAIICJICHO U Ha MTOJTyYCHHE BBICIIIC-
ro oOpa3oBaHus. [10JOKUTENFHBIM [IIATOM, TIPEATNPUHITHIM B HAIIPABICHUH YYCOHBIX 3aBCICHHIMA
JUTSL ICTEH ¢ OTpaHUYCHHBIMHU (DU3MYCCKHMH BO3MOKHOCTSIMH, CTaJla MPUOaBKa K 3apabOTHOU U
JTOJDKHOCTHOW OIUTATE YYUTENICH U paOOTHUKOB 00pa30BaHUS B MOPSIKE, MPEIYCMOTPCHHOM 3a-
KOHOJaTenbcTBOM [1]. AzepOaiimkanckue yHuBepcuTeThl ¢ 2013 To/1a NpoaonKarT CBOKO pado-
Ty B 9TOM HallpaBjieHUd. IMEHHO MpOA0IDKAIOT, a HEe Hadajiu, notomy yto emie ¢ 2011-ro rona
yKe Hayayics dTal CO3JlaHusl POeKTa U MpUBJIeUeHUsl K HeMy napTHepoB. Hakonern, B 2013-om
rozy mexxayHapoansiii mpoekt TEMPUS ESFIDIP, o noBojty KOTOPOTo COCTOSUIOCH 0OpalieHue
B EBpoCor03 /Ui (priHAHCHPOBaHUs, OBUIO BEIOPAHO Ha MOIy4YeHHUE TpaHTa. [IpoeKT NomKeH ObLT
JIEHCTBOBATH B T€UEHUE 3 JIET.

OCHOBHOI 1IeJIbIO TIPOCKTA OBLIO CO3TaHUE U YCHIICHUE JesTeIbHOCTH L[eHTpOB AJIs CTYACH-
toB-uHBanu0B. TEMPUS npoekrt «Co3nanne OCHOB JJ1s1 MHTETPALMU JIUL C UHBAJUAHOCTHIO B
BhICIINE yueOHbIe 3aBesieHns AzepOaiipkana» (ESFIDIP) paccunTan Ha MHTETpauio JIUI C orpa-
HUYCHHBIMU (PU3NUICCKUMHU BO3MOKHOCTSIMU B BY3bI A3epOaiipkaHa U IPUMCHECHHUE OITbITA EBPO-
MEeHCKNX CTpaH B ATOH obnacTy.

[MTapTHEpHI poEKTa ¢ a3epOaiiKaHCKOI CTOPOHBI:

YuuepcureT Xazap (KOOpAMHATOP)

I'stHpKUHCKUI rOCy 1apCTBEHHBIN YHUBEPCUTET

HaxungeBaHckuii rocy1apCTBEHHBIN YHUBEPCUTET

CyMrauTckuii rocyJapCTBEHHBI YHUBEPCUTET

JleHKOpaHCKUI TOCYAAPCTBEHHBIN YHUBEPCUTET

Azep0aiipKaHCKUi TOCYAapCTBEHHBIN SKOHOMUYECKUH YHUBEPCHUTET
Coro3 nuBanmuHbIX opranuzaimii (CHO)

MunncrepeTBo 06pasoBanus AzepOaiipkaHckoit PecrryOnmku
MuHHCTEpCTBO TPYAA U COLMATBHOM 3al[UTHI HACEICHHS.

HapTHepBI MPOEKTa cO CTOPOHBI EBpombl.

1. Human European Consultancy (Hungepnansi)

2. Jlomzbckuit yausepcuret (Ilonbina)

3. MaxkenoHnckuil yausepcureT (I'penus)

4. T'pauxwuii yausepcutet (ABCTpus)

B pamkxax TEMPUS mnpoekra «Co3naHue OCHOB JiIsl HHTETpalUK JIUIl ¢ UHBAIUIHOCTHIO B
BhICIINE y4yeOHbIe 3aBeneHnst AzepoOaiimkanay (ESFIDIP) 6bumn nposenens! TpeHunry. B I'pan-
KOM YHHMBEPCHUTETE, MaKeIOHCKOM yHHBepcutTeTe, JIon3bckoM yHHBepcuTeTe. B TpeHuHrax yua-
CTBOBAJIM COTPYAHUKH ITIPOEKTa M3 A3zepOaipkaHa, a TakKe NPeroaBaTelbCKO-TEXHUYECKUH
coctaB CyMranTcKoro rocyfapcTBeHHoro yHusepcurera. Cienyer otMetuts, yto B CI'Y Obin

35

XN U AW



MPOBEIEHbI TPEHUHTH JIJISl €r0 COTPYAHHUKOB M0/ PYKOBOJICTBOM MOJIEPATOPOB €BPOMEUCKUX Map-
THEPOB [2].

B Hactosimiee Bpemst B CI'Y moiryuarot oOpa3oBaHue 4 CTyACHTA, UMCIOIIUC WHBAIUIHOCTD.
C 1esbro OKa3aHUs IIOMOIIIH CTYICHTaM-UHBAJUIaM COTpYyIHUKH L[eHTpa 1 KaeIphl MCHXOIOTHH
VHHBEPCHUTETAa YYaCTBYIOT B CEMUHApaX, TPEHUHTaX U MEKIYHAPOIHBIX KOH(PEPCHIIUAX, OPTaHuU-
30BaHHBIX B Topojiec baky, MOBkIIIast CBOM 3HAHWSI ¥ HABBIKU B 9TOM HAIIPABJIICHUH M HAKATLIHBAS
onbIT [3].

CyMrautckuii rocy1apCTBEHHBIH YHUBEPCUTET COTPYAHUYACT B 00JIACTH HHKITFO3UBHOTO 00pa-
30BaHUs He ToIbko 1o nmporpamMme TEMPUS Epponelickoii koMuccuu, Ho pu nojaaep:xke Munu-
cTepcTBa 0Opa3oBaHus A3epOaiikaHCKON PecyOmuKu pacimpsieT CBSI3HU COTPYTHUYCCTBA C 3a-
PYOSKHBIMU OpraHU3aIMsIMU. [I[puMepoM 3TOMY MOXKET CITyKuTh coTpyaamdectBo CI'Y ¢ British
Council [4] u UNOCEFno umeromemycst mpoekty [5]. [IpenogaBarenbcko-TeXHIYCSCKHI COCTAB
CT'Y nocTosiHHO MPOBOJUT B 1IKOJax ropoaa CyMmrauTa, OCyIIEeCTBISIONIMX UHKIIIO3UBHYIO Jes-
TEJIBHOCTH BCTPEUH, MH(POPMAIIMOHHBIC JTHU JUIS TOTO, YTOOBI HACEICHUE 3HAJIO 00 MMCIOIIEMCS
MTOTEHIIMAJIC B YHUBEPCUTETE M MOTJIM BOCIIOJIB30BAThCSI B OYIYIIIEM BO3MOXKHOCTBIO MTOJTyUCHHS
311ech 00pa3zoBaHus. By3 umeer JOroBOpHI ¢ IBYMSI MHBAIMAHBIME OpraHu3anusmu. COBMECTHOE
COTPYAHUYECTBO C OJTHOM M3 ATHX OpraHU3aluii, a UMEHHO, ¢ OOIIECTBEHHBIM 00bEAMHEHUEM OP-
TaHWU3ALUHU MPEIIPUHIMATEICH-HHBATHIIOB [6], B paMKaX MEXIYHApPOTHOTO MPOSKTA U IOTyYe-
HUE 00pa30BaHUs CTYICHTAMU-MHBAINIAMH IOMOTAET PEIIaTh U BOPOCHI UX TPYIOYCTPOUCTBA.

Takxum odpazom, CI'Y moanepkuBaeT HHKIFO3UBHOE 00pa30BaHKE, OCYIIECTBIISICTCS HHTETPa-
WS JIFOJICH ¢ OTpaHMYCHHBIMU (DU3MYECKUMU BO3MOXKHOCTSIMH B BBICIIIUC YYCOHBIC 3aBCICHUS.
Juist aTOr0 MMeeTces Xxoportas 0a3a, i HAMEYArOTCS YCIICIIHBIC TICPCIICKTHBEI.
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0 BO3MOXKHOCTH HOBOI'O 3TAIA PA3BUTHS B3AUMOJIEMCTBHUSA
YEJOBEKA C BHEHITHUM MATEPUAJIbBHBIM MUPOM

Annomauusn: B pabome onpedenenvt nepcnekmughvle 3a0ayu 8 001acmu UHMe1eKmyanu3a-
Yuu MaHUNYIAYUOHHOU POOOMOMEXHUKU U NPOME30CMPOCHUs. HA A6MOHOMHOM YPOGHE 6 M.4. C
nPUMEHEHUeM CUCEM MEXHUYECKO20 3PEHUsL.

Kniouesvie cnosa: pobomomexnuxu, camoopeanuzayil, 3axeam, MaHunyIsyust, npuHsmue pe-
WleHUsl, MbLUTIEHUE, PA3YMHBLI NOMOUHUK.

Timofeev A.L, Ph.D., c.n.s.
«National Institute of Aviation Technologies, Moscow»

ABOUT THE POSSIBILITY OF THE NEW STAGE OF DEVELOPMENT
OF HUMAN INTERACTION WITH THE EXTERNAL MATERIAL WORLD

Annotation: The work identified promising tasks in the field of intellectualization of manipula-
tion robotics and prosthetic at the autonomous level, including using vision systems:

Keywords: robotics, self-organization, capture, manipulation, decision making, thinking, rea-
sonable assistant.

C camoro Hauana CBOETO MOSBJICHMS Ha MiaHeTe Hama [{Bunn3anus cTpeMUTCs COBEpIICH-
CTBOBATh CBOM OTHOIIEHUS C BHEIIHUM MaTepUAIIEHBIM MUPOM, BKJIIOUAsi MAHUITYJIMPOBAHUE pa3-
JUYHBIMU 00BEKTaMHU BHYTpPHU cephl MpocTpaHcTBa 3D, orpaHUdeHHON paiyCcoM BbIJIETa KUCTH
pyku. BHyTpu 310i1 axmuenoii cghepyr 3D MIMPOKO M3BECTHBI JOCTHIKEHHSI B UCKYCCTBE, IKOHO-
MHUKe, qoMarrHeit cdepe u T.1. OQHAKO 3a MpeaeiaMu IPaHul] 3ToH cdepsl, rae mpocTpaHcTso 3D
HEJOCTIKUMO ISl KUCTEH PyK, JOCTUTHYTHI JOCTaTOYHO CKPOMHBIE pe3yIbTaThl TaKKe, KaK, Ha-
IpUMep, YIpaBICHUE TOJIeTaMi KaMHEH, KOIHiA, Jacco, Mo3JHee 3aMEHEHHbIE YIIPAaBICHUEM Ma-
IIMHAMH U MEXaHW3MaMH, JJa3ePHBIM JIy9OM U MOJIETAMHU ITyJb, CHApsIOB, PakeT U T. 1. B TeueHne
BCEr0 UCTOPHUYECKOTO MEPHO/a YIOMSIHYThIC I'PAHUIIBI MEXIY dTHMHU chepaMi He M3MEHSIIHCH.
[TooTOMy MaHUIyIHPOBAaHHE MAJIEKO PACIIONIOKECHHBIMH HEOPHEHTUPOBAHHBIMU OOBEKTAMHU C
MOJTHOLICHHBIM PUMEHEHHEM OCHOBHBIX (DYHKIIMH KUCTH PYKHU U CETOJIHS OCTACTCS MO-TIPEIKHEMY
HEJOCTHKUMBIM KaK U B IOUCTOPUYECKHE BPEMEHA.

1. OcHoBHasl HepelIeHHasi IPo0JeMa B MAHUITYJIMPOBAHUU

JlnuTensHOE OTCYTCTBHE KapJUHAJIHHOTO PEIICHHs aKTyalbHOM M HEPEUIeHHOW MpoOIeMbl B
MIPOTE30CTPOCHUH U B MAHUIYJISIIIMOHHOM podoToTexunke — OBECITEYEHUE HAIEXKHOCTHU
3AXBATA HEOPUEHTUPOBAHHbBIX OBBEKTOB CJIIOXXHBIX ®OPM — kak HeoOxoau-
MO HavalbHOW CTaJUM MAHMITYJHUPOBAHMA C JTIOOBIMH OOBEKTaMHU B €CTECTBCHHOHN HEAETEpMU-
HUPOBAHHOH cpenie, — CBA3aHO C MPOSBICHHEM (U3UYECKUX 3aKOHOB HAIICH IUIaHETHl — Om-
cymemeuem npoekyuti cuil 6eca 00bEKTa B HOBBIX TOYKaX KOHTAaKTa, KaK BEKTOPHBIX BEJMNYUH,
JI0 OTPBIBa 00BEKTA OT UCXOAHOTO TOJIOKEHUS, U 0053amenbHblM Ux nosgienuem (M APYTHX CHII)
B TIpOIECCe MaHUIYJIUPOBaHUs (MMOCNe OTphIBa 00BbEeKTa OT McxoaHoro monoxkenus). (IToxg Ha-
JISKHOCTBIO 3aXBara B (DM3MKE I0Jpa3yMeBalOT oOecrieueHne yCIOBHH CO3JAHUS YCIMOuYU8020
COCMOAHUS PABHOBeCUs 8ceX CUl U Momenmos & cucmeme «Kucmov — Obvexkmy). YKa3aHHOE
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[peIonpenessieT HalTHIKe biculell CmeneHu HeonpeoeleHHocmy (GU3NIECKON CUTYaIlH B CHCTe-
Me «Kuctb — O0BeKTY, ONPEaeTIIeMOe UHPOPMAYUOHHBIM PA3PLIGOM HA CEMAHMUYECKOM YPOGHE
MeXxy TiactoM Hacrosiiiero BpeMeHu, KOrja HEOOXOMMO MPUHHUMATH PEIICHUE B HCXOHBIX
YCIIOBUSIX, U TUIACTOM By/yIlero BpeMeHH, KOrja peaiu3aiys 3TOro pelieHus OyaeT Mporcxo-
JIUTH COBEPIICHHO B PYTHX YCIOBHUSIX, IPUYEM CEMAaHTUYECKasi COCTABIISIONIAs HH(DOPMAIHH T10-
CJIE/IHUX TOJHOCTBIO OTCYTCTBYET B tuiacte Hacrosiero Bpemenu. JlOMoIHUTEIbHBIE TPYIHOCTH
MOUCKA PEIICHUs] KapJUHAILHOTO PEIIECHHs TAK)KE CBSI3aHbI ¢ (PAKTOM, 4TO MHOTHE WH(OpMAIIU-
OHHBIE TIPOIECCHI MPUHATHS PELIEHUSI YEJIOBEKOM IPOUCXOISAT HA YPOBHE MOACO3HAHUS (TICUXO-
soruueckas mpoodiema). [ToaToMy u ceco0Hns manunynayuonHvle 603mMoicHocmu 1106020 poboma,
CBA3AHHBIE C HAOCIICHBIM 3AX6AMOM HEOPUCHMUPOBAHHBIX 00bEKMOG CLOJICHBIX (POPM, YCNEUIHO
Peanu3vIomes UCKIOUUMENbHO 8 NPeoenax epanuy 3apanee cO30aHHON UIU 0COZHAHHOU Yenoge-
KOM O0emepMUHUPOBAHHOU CPeObl.

2. O BO3MOKHOCTH pelieHNs1 NpodieMbl B MAHUIIYTHPOBAHUH

[Ipoekr «MckyccTBeHHast «pasyMmHas» pyka» [7], Oa3upyromuiics Ha MOAEIMPOBAHUU KaK
CII0COOO0B OpraHU3ally, TaKk U (QyHKIMOHAIBHBIX IPUHIUIIOB ABUIATEILHOTO aKTa PYKH YeJIOBEKa
C IPUMEHEHUEM IIPOCTPAHCTBEHHOI'0 TAKTHWJILHOTO OCSI3aHMS., B T.Y. APXUMEKMOHUKY (PYHKIIHO-
HaJIbHOM CHUCTEMBI UeJIOBEKa — CUCTEMBI 3aXBaTa B UCXOAHBIX HEONPEAEICHHBIX YCIOBUAX, IPU-
3BaH 00€CIEeYHUTh KaK KapIMHAIBHOE PEICHHE YIOMSIHYTOH NPOOJIEMBI, TaK U YBEINYEHHE BIBOEC
nim osiee TpaHull pajuyca cepbl akTHBHOTO MaHUITYJIMpOBaHus B poctpancTe 3D. Yenemnoe
IIPUMEHEHHE LeJIECO00Pa3HbIX DYHKYUOHANbHBIX NPUHYUNOG TBUTATEIEHOTO aKTa PYKH YeJIOBeKa,
B HAILIEM CJIy4ae B Ka4eCTBE Kpumepues 00CmudiceHus 1enecoo0pasHoro GynKyuonaibnoz2o na-
pumema TEXHUYECKUX U OMOJIOTMUECKUX CUCTEM (B Ipejesiax rpaHuL] OOILIEero Kiiacca pelaeMbix
3aj1a4) IpeJoNpeesseT TakkKe CTEIEeHb UOeHMUYHOCHU UX NPOYECCO8 camMoopeanu3ayui, B T.4.
YCIIOBUI 1 0COOEHHOCTEH (POPMHUPOBAHNUS HOBBIX CTPYKTYP U (DYHKIMH HCHIOJIHUTEIBHOTO OpraHa
C aBTOMaTHYECKUM U3MEHEHHEM OTHOIICHUI aKTUBHBIX AJIEMEHTOB €ro CTPYKTYpBI 110 peau3a-
LUK [PUHSTOTO PEIICHHs] B aHAIOTHYHBIX YCIIOBUSIX. YKa3aHHbIE (DYHKIMOHAJIbHBIC TIPHHIHIIBI
OBbUTH BBISIBJICHBI B PE3YJIbTATE MIPOBEJCHUS IKCIIEPUMEHTA, TJI€ OllepaTop ObLIT IIOCTABIJIEH B YCIIO-
BHUSI padOTHI MAHUIYJISIHOHHOTO poOoTa (IOCTYI K MH(OPMALNK UCKIIOUYUTEIBHO TaKTHILHOTO
MIPOMCXOXKACHHSI) C 33JlaHleM O0ECIIeUeHHMsI HaJIS)KHOTO 3aXBaTa HEOPUEHTUPOBAHHBIX KOPITYC-
HBIX 00BEKTOB CJIOKHBIX (OpM. B kayecTBe 0/1HOM M3 peKOMEH Al 10 POSKTUPOBAHUIO — 3TO
obecrieueHne Oe3yapHOCTH OXBaTa HEOPUEHTUPOBAHHOIO 00BEKTA 33 CUET PA3JIOKEHUSI aKTUB-
HBIX KOHTAKTHBIX CHJI, BO3/EHCTBYIOLINX HA aJallTUBHOE 3aXBaTHOE YCTPOWUCTBO, [0 3apaHee 3a-
JTAaHHBIM OCSIM, COBMECTUMBIMH C BEKTOPHBIMU KOMIIEHCATOPHBIMU 3BEHbSIMU Pa3MEPHBIX Lienel
€ro MexaHu3ma KucTH. OnpeielieHbl CIIeTYIOLIHUE nepenekmusHsle 3a0ayu B 001aCTH MHTEIIEKTY-
IM3alU MAaHUITYJSIIMOHHOM POOOTOTEXHUKH U TPOTE30CTPOCHUS Ha aBBTOHOMHOM YPOBHE B T.4.
C IPUMEHEHUEM CUCTEM TEXHHUUECKOTO 3PEHHUS:

2.1. Pa3BuTHE MPOLECCOB camoopzanu3ayuy B CUCTEMaX YHPaBICHUS MaHUITYJISLHOHHBIMU
poGoTtamu, B T.4. aBTOMAaTH3allM{ BRIABICHUS IPUYNH OTPHUIATEIBHOTO MPOTHO3a M PACUETOB KO-
OpAMHAT TEPEAUCIOKANNI KUCTH poOOTa B HOBYIO MO3UIIMIO TI0 HCXOIHBIM JAHHBIM 00 OOBEKTE.

2.2. ndpopmannoHHbIe TPOIECCH B3aUMOACHCTBUS MAaHUITYJISIIMOHHBIX IBIDKCHUH Kak OT-
JICTIHBIX TTAJIBLEB KHCTH, TaK ¥ PyK POOOTOB C CHCTEMAaMH TEXHHYECKOTO 3PEHHSI B ABTOHOMHOM
PEKUME TPH MPOU3BOJICTBE COOPOUHBIX, aBAPUHHO — CIIACATENBHBIX U APYTHUX PAOOT.

2.3. Penrenuie 00paTHOM 331241 — ONPE/ICIICHUS] B ABTOHOMHOM PEXXHUME KOOPAUHAT 30H MOYEeK
KOHmMaKma HEOPUEHTUPOBAHHBIX O0BEKTOB CIOXKHBIX (DOPM 6 Kauecmeae maKeadaiCHblx modex.

2.4. Pacmmipenue (QyHKINMOHAIBHBIX BO3MOYKHOCTEH POOOTOTEXHUKH M ITPOTE30CTPOCHUS 3a
CYET COBMECTHOTO IPUMEHEHUsI KaK IaCCUBHOM, TaK ¥ aKTUBHOHM (OpPM afanTaliul HHTEIIEKTY-
aJIbHBIX 3aXBaTHBIX YCTPOICTB.
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OTO NPUHIMITNAIBHO OTIAMYAETCS OT pa3paboTaHHBIX Ha 3amase U B SImoHuM 00pa3IoB coBpe-
MEHHBIX OMOIIPOTE30B M MAaHUITYJIATOPOB C PYYHBIM yIpaBlieHHEeM — Harpumep, pupmsl «Touch
Bionics» (Llotmanaus), knuaukn bapcenonst (Mcmanus), Yausepcurera Jlx. Xonkunca (CLIA)
U T.J., C YIPaBJICHUEM JBHKCHHUSIMHU MaJbIIEB KHUCTH M BCEH PYKH OT YCHJIEHHBIX CUTHAJIOB CEH-
COpPOB, PACIIOJIOKEHHBIX Ha KOXKE KYJIBTH U PAa3JIMYHbIX €¢ HepBaX WIN (M) BXKUBJICHHBIX B MO3T
YHIIOB, U TIPUMEHSIONINX TOJIIBKO aKMUsHylo ghopmy ajantanuu nansies (dddepeHTHas cBs3b) K
(opMe U MOJT0KEHHIO 00BEKTa, TJIe OIIEHKA CUTYalluH ITPOU3BOANTCS BU3YaIbHO C IPUMEHEHHEM
3pEeHUS MalMeHTa. 3apyOeXHbIe MPOTE3bl, OE3YCIIOBHO, SBJISIOTCS ONPEACICHHBIM JIOCTHKCHUEM
B 00nacT u3y4deHust 3pPepeHTHBIX CUTHAJIOB JBUTATEILHOTO aKTa PYyKH YEIIOBEKa, 0OHAKO OHU
JIUULEHbL 803MOMCHOCIU AghpepenmHoll cea3U, ag@epenmno2o cunmesa (Kak pe3yibmamos npo-
CMPAHCBEHHO20 MAKMUNLHO20 OCA3AHUA) UIM UX TEXHUYECKUX AHAJIOIOB — BAXKHBIX 3BEHBHEB
Ouosornyeckoi (PyHKIIMOHAIBHON CHCTEMBI 3aXBaTa YEJIOBEKA — M KaK CIIC/ICTBHUE — IUULEHbL O3~
MOACHOCTU OYEHKU Pu3UHecKol cumyayuy u npOSHO3UPOBAHUS HAOEIHCHOCIU 3aX6ama ¢ npu-
HAMUEM peuieHusl 8 agMoHOMHOM pediciiMe Ha CEMaHTUYECKOM YPOBHE, TeM OoJjiee B YCIOBHUSIX
OTpaHMYCHUS BUJIMMOCTH MJIH €€ OTCYTCTBHSI. ECTECTBEHHO, TI0JIb30BATEIb ATHX POTE30B JIUIICH
psira BO3MOYKHOCTEl COOCTBEHHOH OMOJOrHYecKol (YHKIMOHAJIBHOW CHCTEMBI 3aXBaTa, B TOM
YHCIIe TaKUX KaK OemepMuHuposaniie ICX0THOHN (pU3MIecKoi cutyaruu B cucteMe «Kuctp — 00b-
EKT», NPO2HO3UpOGanue HAJISKHOCTH 3aXBaTa Ha OCHOBE TaKTWJILHOW MOJHOLEHHOW MH(OpMa-
in (o adpepeHTHOHN CBSI3M) M €e OIEHKHU, YTO aKTyaJbHO B YCJIOBHUSX OIPaHWYEHHS WM OT-
CYTCTBHUS TIPSIMOI BHJMMOCTH. B KadecTBe Ipyroro npumepa — peaju3yeMblid CEeTrOHs MPOEKT
aHTporiomMopHoro pobota (Smonns) Ha ocHOBE (YHKIIMOHAIEHOTO MOJICIIUPOBAHMS OCHOBHBIX
CHCTEM U OpraHOB YEJIOBEKa, YTO CETO/IHS MPE/ICTABIISICT 3HAYMTEIIBHBII HHTEPEC, ITPEXK/IE BCETo,
KaK MCTOYHUK MEXaHMYECKX «3alacHbIX dacTei» yenoBeka. OJTHAKO BO3MOXKHBIC MOJIETH TaKHUX
byHKUIUH Kak gopmuposanue nompebHocmell 6 Kavecmee 0CHOBbL YENENON0NHCEHUS 8 ABIMOHOM-
HOM pedicume, max u QyHKYuu camosocnpouszsedeniiss CIoCOOHbI BHIBECTU IPOEKT 3a TPAaHUIIbI
IMUYECKO20 UMNEPAMUBA.

HexoTopsble 001acTH NPpUMeHEeHUs

3.1. Meaununa, 6uoJorus

3.1.1. 'amMa MHTEIUIEKTYJIBHBIX NTPOTE30B (B T.4. MHTEIUICKTYAJIbHBIC TIEPUATKH) ISl NHBA-
JIMJIOB PYK C Pa3UYHBIMH CTEICHSMH aMITyTalllH, BKIOYast 1 WHBAJIHU/IOB C Mapaji30BaHHBIMHU
PYKaMH, ¢ OTIMYHUTEIHLHONH OCOOCHHOCTBIO TI0 CaMOOPTaHU3alMU MPOTE30B B aBTOMATHUECKOM
peKIMeE.
3.1.2. CienqMaHUIy IS TOPBI TSI ”HBAJIHUIOB HOT (CaMOOOCITy )KUBaHHE).
(YBenmueHue BbUICTA IIEHTPA KUCTH B 2 pa3a, HaIpuMep, yBEININBACT 00bEM aKTHBHOW 30HBI
3D nmpocrpancTsa B 8 pas.)
3.1.3 [IpumeHnenue temarowux manunyiamopos (CM.1.3.6) mis caMoOoOCTyKHBAaHUST HHBAJIH-
JI0B 0e3 M3MEHEHUs CBOETO MoJoKeHHs B 3D mpocTpaHcTBe, KOTrja MHBAIM CIIOCOOEH IMOJIb30-
BaThCsl PA3IMYHBIMU KOPITYCHBIMH 00BEKTAMH CIIOKHBIX ()OPM Ha OOJIBIINX PACCTOSIHUSIX OT HUX
(HanpuMep, CHUMAThH SI0JIOKH, TPYIIH B TPYAHOJIOCTYITHBIX MECTaxX cajia).
Tcuxonocuueckas peabunumayiss ”HBATUIOB 00ECTIEYMBACTCS YEPE3 OCO3HAHNE CHUKEHHSI HX
3aBUCHMOCTH OT BHEIIHEH MOMOIIHN TIPH:
- YnpasneHuu asmompancnopmom — HaJISKHBIN 3aXBaT PyJIsl IPU YCIOBHH BO3MOXKHOCTH
OJTHOBPEMEHHOT'0 YIIPABIICHUS UM, TOPMO30M M Ta30M,

- npogedeHuU cadosulx pabom ¢ 3aMEHOU YJIOOHOTO HHBEHTApH,

- yyacmuu 8 CHOPMUGHLIX COPEGHOBANUAX, TIPElyCMATPHUBAIOIINX KaK HA/IC)KHOE yJIepKaHHe
CTIIOPTHBHOTO MHBEHTApPS C MAaHUITYJIMPOBAaHUEM, TaK U €r0 3aMCHY B aBTOHOMHOM PEXKHME.
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- pacuuperHoM yuacmuu 8 peanusayuu 0omMauiHe2o mpyoa — yOOPKH UCIIOIb30BAHHOM I10-
CY/IIbI, TIOCTEJIH, PACCTAHOBKE MEOCIIH U T.JI.

Bo3MOXKHO NpeCTaBUTh 3HAYCHHUE YBEJIMUCHUS pauyca BbIJIETa KUCTH PYKH Y€JIOBEKa MbIC-
JIEHHBIM SKCIIEPUMEHTOM, B KOTOPOM PAJANYC BbUIETa KUCTH YMEHBIIEH MPUMEPHO B 2 paza — Ha
JIOKTEBOM YPOBHE BBLJICTA KHCTH PYKH C HEOOXOIMMBIM M3MECHECHHEM OJICXK]IbI YCIIOBEKA, MEOCITH
U T.J.

3.1.4 Mopnenu OHOJIOTUYECKUX CUCTEM B OHMOJIOTHH, NICHXOJOTHH — MOJICIIMPOBAHUE MBICIIH-
TEJIBHBIX MPOIECCOB HAa YPOBHE IOJCO3HAHMUSI, HAIIPUMED, YTO MPHU TOCTHKEHUH (DYHKI[HOHAIb-
HOW aJICKBaTHOCTH MOJICITU U €€ OMOJIOrMYECKOTr0 aHAJIOTA. TIO3BOJISIET BBISIBIISITH 3aKOHOMEPHOCTH
IIPOLIECCOB OMOJIOTHUECKUX CUCTEM.

3.2. [IpousBoaCTBO

ABTOMAaTH3AIMH €IUHUYHOTO, MHOTOHOMEHKJIATYPHOT'O MPOU3BOJICTBA B 0OpadaThIBarONICH
MPOMBIIIIEHHOCTH, B T.Y. MAIIMHOCTPOCHUHU.

3.3. BeiToBas chepa

3. MHTennekTyaabHble KUCTH OBITOBBIX pOOOTOB, HAIIPUMED, 110 YXO/1y 32 OOJILHBIMU — JIOCTaB-
Ka, coOMpaHue NCI0JIb30BaHHON HEOPUEHTUPOBAHHOI ITOCY/Ibl, yOOpKa KBapTUPHI U T.JI.

3.4. Kocmoc

MoHTaxxHbIe, COOPOYHO-pa300pOYHBIE U aBapUitHbIE BHEKOPAOeIbHbIE PAOOTHI B HEJIEPMHHU-
POBaHHBIX KOCMUYECKUX YCIIOBUSIX, B T.U. B KECTKUX YCIOBHUSIX KOCMUYECKOW pagualii U TeM-
epaTypbl, HEMPUEMIIUMBIX JUIsi OMOJIOTHUSCKUX CHCTEM (BKJIFOYAs CO3/IaHUC HEOOXOIMMBIX H JI0-
CTaTOYHBIX YCIIOBHH JIJIsl MPCOBIBAHUS YSIIOBCKA HA KOCMUYECKUX 00BhEKTax). Pe3ynpTarhl mojera
3012 EXO MARS B 2016 HeyTemuTeabHbI AJIs YeT0BEKA.

ITo nanabIM NASA 3KUMaXKU KOCMHYECKUX KOpaOJIei, MOJIHOCTHIO JIUIIICHHBIC 3al[UThl Mar-
HUTHOTO MO0sica 3eMJIM OT PEJIMKTOBOI'O KOCMHUYECKOTO M3IYUYCHHUs, MOJyUMINd Obl CMEPTEILHYIO
JI03y ATOT'0 U3JIyYEHHUS 32 HECKOJIBKO MECSLIEB KOCMUYECKOTO IMOJIETA.

3.5. DkcTpeMabHbIE YCJI0BHS

HOJ_'[BO)IHLIC CriacaTeJIbHbIC, MOHTAXKHBIC U IPYTHUC pa60TLI, B T.4.. pa3BMUHUPOBAHHUEC MOPCKOT'O
AHa B YCJIOBUAX OTCYTCTBHUSA HpHMOﬁ BUAUMOCTHU, MAHUITYJIAIIUOHHBIC paGOTLI B paairallMOHHBIX
30Hax AACPHBIX CTaHHHﬁ.

3.6. Co3nanue «Jlerawmero MaHHIyJIATOPA

Ha 6a3e yxe cyniectBytomux BITJIA (0ecniIOTHBIX JIETAIONIMX alllapaToB) BO3MOXKHO CO3/1a-
HUE TaMMBI JIeMaiowjux ManunyIamopos. ITOT HOBBLI KIIACC MaHUILYJISTOPOB OyAET OCHALIEH He
TOJIBKO BU1€0 — (hOTOANIIAPATYPOii, HO U BO3MOXKHOCTBIO O€3yJapHO M HAJIEHKHO 3aXBaThIBATh OT-
JIeTIbHbIE HEOPUEHTHUPOBAHHBIE KOPITYCHBIE OOBEKTHI CJI0XKHBIX (DOPM, HAXOASALINECS B ABHIKCHUH
WM B CTAI[HOHAPHOM COCTOSIHUU Ha 3HAUUTEIIbHBIX PACCTOSIHUAX OT MOJIb30BaTelNsl. YIpaBleHHEe
JIETAIOLUMH MaHUITYJISTOPAMU BO3MOXKHO C IPUMEHEHHUEM JIKOCTHKOB.



3.7. Co3nanue «AcKyCCTBEHHOT0 YeJ10BeYeCTBAY

O0benunenue nocrikennit Hamei usuimzaumu (Poceust, EBporna, CLUA, Snonus u apyrux
CTpaH), B YaCTHOCTH, PE3yJIbTAaTOB B CO3JIaHHUHM IIAraroIluX PoOOTOB, B 00JIACTH MCKYCCTBEHHO-
IO 3pEHHs, peur, MOJCIUPOBAHNS MBICIUTEIBHBIX IPOLIECCOB B YCIOBUSAX HEONPEACICHHOCTH,
HAIeKHOCTH 3aXBaTa HEOPUEHTHPOBAHHBIX OOBEKTOB MO3BOJIMT 3aJI0KUTh OCHOBY JJISI CO3/IAHUS
«VICKyCCTBEHHOTO UYEJIOBEUECTBA» C LIENbI0 MOIYyYEeHHUSI HOBOTO MOMOITHHMKA YeJIOBeKa MpH OC-
BOCHUH KOCMHUYECKOT0 MpocTpaHCTBa (ocBoeHMs HOmuTepa M ero miaHeT) B ciydac MOSIBICHHS
MPU3HAKOB OMacHOTO noBeaeHus1 ConHIa B OyayIiem.

3akJouenue

KoHneHTpanus HHTEIEKTyalIbHBIX U MaTepPHaIbHBIX BO3MOXKHOCTEH Hamel [{uBunuzanun
Ha pa3BUTHH TBOpPYECTBA OyIyLIUX TOKOJICHHI YEeJIOBEYECTBA C LIENIbI0 UX COBEPIICHCTBOBAHHUS
C IPUMEHEHHEM MPOLIECCOB CAMOMO3HAHMS, CAMOOIIEHKH M 3THYECKOT0 UMIIEPAaTHBA, TIO3BOJIUT,
HAKOHEI[, TOKOHYUTh C MHOTMMH HETaTUBHBIMH MOpOKaMH YermoBedecTBa, B T.4. IPEOJONICTh
MOPOTH ATOMCTUYECKOTO MBILIUICHHS, MaTepHaIbHOI0 HAKOIMTEIbCTBA, MOTPEOUTEIHCKOTO
MBIIUICHNUS, KaCTOBBIX OTHOIICHWH M MEPEUTH K peaju3aliil MEYTHl O KOCMHYECKUX IPax B
ycnoBusax ocBoeHus Kocmoca 1 BO3MOKHBIX KOCMHYECKHX yTPO3, B UEM CO37[aBacMble CErOHs
pa3zHooOpa3Hble TEXHUYECKHE «MBICISIIIAEY U «YMHBIE» CHCTEMbI OyAyT HAIIUMHU «Pa3yMHbI-
MU TIOMOITHUKAMU.

Peanuzanus B Omkaiiiem Oy/ryiieM MoJesiupoBaHus (GYHKIHMNA denoBeka (C MpUMEHEHUEM

nocTikeHui Hammelt [luBunmsanun) B 3 obmactax:

1. 2on06n020 MO32a ¢ MOJIEINPOBAHHEM MBICIHTEIBHBIX MIPOIIECCOB B T.U. B PA3IUYHBIX yC-
JIOBUSAX HEOTIPECICHHOCTH UCXOIHBIX CUTYaINi, MPIMEHEHHEM TEXHHUYECKOTO 3PEHUs, U
HCIIOJIb30BaHUS BEpOAIBHOTO (YCTHOIO PEYCBOI0) OOIICHHUS C TIOHUMAaHHEeM CMbICIa [8],

2. 0COOCHHOCTEH MPUMCHEHUS PYHKIIUI npsamoxoxcoenus 1eI0BeKa,

0coOeHHOCTEe PUMEHEeHUs PYHKLUI pyK deoBeka
4. cmnocoOHa 3aJI0KHUTh OCHOBHI co3naHus VckyccTBeHHOro YenoBeuecTBa ¢ KOCHOM MaTe-
pueii 1 ocBoeHust KocMudeckoro npoctpaHcTsa 1 MUpPOBOTrO OKeaHa B €CTECTBEHHBIX

YCIIOBHSIX, HEJJOCTYITHBIX JUTSI CYIIECTBOBAHU Hamlel 6nonornyeckuit marepun. (Cm. Pe-

3yabTaThl noneta 30812 EXO MARS B 2016 r.). Kamennsiii Bex B ucropun Hamen [{u-

BIJIM3ALMK 3aKOHYMWICA HE MOTOMY, YTO KaMHH OKa3ajHCh B Ae(pUIUTE, a MO MPHYUHE

MOSIBIICHHSI HOBBIX TE€XHOJIOTHH IO PEIIEHHUIO aKTyaldbHbIX 3a/ad. BrlmeykazaHHOE Kak 6

Kauecmee H08020 UMNYIbca pazeumus Hauteeo Odwecmea criocoOHO CTUMYJIMPOBATH KaK

HIMPOKOMACIITaOHbIE 3aMELICHHUs] pAOOTHUKOB C PYYHBIM M MEXaHM3MPOBAHHBIM BUJIAMH

PYYHOTO TpyZAa B OTJAJICHHBIX HEOMArONpPUATHBIX M OMACHBIX YCIOBHUAX, TaK M Pa3BUTHE

MPOTE30CTPOCHHSI U MAHUITYJISILIMOHHOI POOOTOTEXHUKH B 00JIACTH MHTEIJICKTYaTM3aI[H

C YBEITMUYCHHEM 30H aKTHBHOTO MAaHHUITYIHPOBAHUS, YTO, B CBOIO OYepe/b, BBI3BIBACT aHAa-

JIOTHIO C aKTHBHOM POJIBIO PYKHU YEJIOBEKa B MaTEPHAIBHON M JyXOBHOM cepax JesiTeb-

HocTH Hatero O0IecTBa Kak [1aroB 3BOJIFOIMOHHBIX IPOIECCOB [0 00YCTPOICTBY Hallei

[{uBmin3anuy Ha Hallel IUIaHeTe ¢ MPUMEHEHHEM HOBBIX TEXHOJOTHH. Bnepsvie 6 360-

qoyuu nawezo Odujecmsa NoAGNAEMCA YHUKANbHASL 803MONCHOCHb NO PACUIUPEHUIO 2€0-

MEMPUYECKUX epanuy YRoMHymuix 3D axmugnvlx cgpep Manunyuposanusi HOCpeocmeom

MOOenupo8aHusl KAk cnocobo8 op2anu3ayuu 08U2amenbHo20 akma pyKu uenoeexd, max u

MOOenuposanusi GyHKyuil 6e3y0apHo20 0X6ama HeOPUeHMUPOBAHHBIX 0OBLEKMOE COMNC-

HbIX hopm, oyenku gaxmuueckux guzuveckux cumyayuii cucmemvl « Kucmo-Obvexmy 6

aA8mMoMamuieckom pexcume, NpoOSHO3UPOBAHU HAOEHCHOCIU 3aX8aMa C NPUHAIUEM pe-

weHul u ux peanuzayuel.

W
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I'emmanoe B.I.
Hayuonanvnulii uccnedosamenvckuil adepuvtii ynueepcumem «MHDH)»

HNPUMEHEHUE JJOKAJIbHBIX U CILTAMHOBBIX AIIITPOKCUMAIIMOHHBIX
MOJEJIEM JJI1 AHAJIU3A CUTHAJIOB CUCTEM MEJIUIIMHCKOT'O
MOHUTOPHUHTI A

Annomauusn: [lpeonacaemcs mamemamuieckas MexHOA02Us, OCHOBAHHASL HA JOKAIbHBIX U
CRIIAUHOBBIX ANNPOKCUMAYUOHHBIX MOOEISAX OISl OYCHUBAHUS NAPAMEMPUYECKUX QyHKyull (am-
naumyo, uacmom u pasHocmet ¢az) HeCmayuOHAPHLIX MHO2OUACMOMHBIX CUSHALO8, KOMOPAsL
Modicem Obimb NPUMEHEHA 8 MEOUYUHCKOM MOHumopune. s paccmampusaemvix Mooeieil Ha
JIOKANIbHBIX UHIMEPBAILAX OCYWEeCMEIAeM sl ONMUMUZAYUOHHAS NO AMAAUMYOAM U 4aCmoma K Ha-
onr00eHuUlo.

Kniouesvte cnosa: meouyuna, MoHumopune, Haba00enus, oyeHusanue, Cnialinbl, annpoKCcu-
Mayust, AMnIumyosl, Yacmomel.

Getmanov V.G. “National research nuclear University «<MEPhI»”

THE APPLICATION OF LOCAL APPROXIMATION AND SPLINE MODELS
FOR THE ANALYSIS OF SIGNALS AND SYSTEMS MEDICAL MONITORING

Annotation: A mathematical technology based on local and spline approximation models for
the evaluation of parametric functions (amplitudes, frequencies and phase differences) of non-
stationary multifrequency signals is proposed, which can be used in medical monitoring.

For the considered models on the local intervals is the optimization of the amplitudes and fre-
quencies of observation.

Keywords: medicine, monitor, monitoring, evaluation, splines, approximation, amplitude, fre-
quency.

CurHaJibl CHCTEM MEAUIIMHCKOTO MOHUTOPUHTA, KOTOPbIE (DOPMUPYIOTCS B PE3yJIbTATE Peallu-
3allUH JIEKTPOKAPANOTPAMM, JIEKTPOIHIIe(aIorpam, M3MEpeHuil JaBIeHUS KPOBH U T.J., UMEIOT
CIOKHYIO ()YHKIMOHAIBHYIO IPUPOAY M XapaKTEPHU3YIOTCS 3HAUNTEIFHBIMU HECTAI[HOHAPHOCTS-
MH, SBIISIOTCSI MHOTOYaCTOTHBIMH, HAOIIONAIOTCS B IIIyMax M, B Psi/ie CIIy4aeB, HA OIPaHNYCHHBIX
BPEMEHHBIX HHTEpBaNax.

1. 3neck mpennaraeTcs MaTeMaTHYECKasi TEXHOJIOTHS, OCHOBAaHHAsI HA JIOKAIBHBIX M CIUTalfHO-
BBIX aNMIPOKCUMAIMOHHBIX MOJIENSX, IpeAHAa3HauCHA TSl OLICHUBAHUS MapaMeTpUIecKux (GyHK-
Ui (aMIDIATY T, 9aCTOT M pa3HOCTEH (Da3) HeCTAllMOHAPHBIX MHOTOYACTOTHBIX CUTHAJIOB, KOTOPAs
MOXeET OBbITh IIPUMEHEHA B pacCMaTpPUBaEMOil IPEJIMETHON 00JIaCTH.

Jlng oueHuBaHMA mapaMeTpHUYECKUX (YHKIHH HECTAIIMOHAPHBIX KOJICOATENBHBIX CHUTHAJOB
MIPUMEHSETCS LEeNbIA pSAA TPaIUIIMOHHBIX METOJOB, K KOTOPBIM OTHOCATCS: l. METOABI KIacCu-
yeckoro Pypbe-aHanusa, 2. METObl YaCTOTHO-BPEMEHHBIX pacnpeeneHuii; 3. MeToipl wavelet-
mpeoOpa3oBaHuil, BKIIOYas METOJbI aTOMAPHBIX (YHKLIUH; 4. METOABI HEJIMHEHHBIX perpeccu-
OHHBIX MOJENeH; 5. METOIbl aBTOPETPECCUOHHBIX MOJIesiel, BKitouass MeTo [IpoHu; 6. MeTOabI
¢unbTpannn Kanvana.

CymiecTByeT 10CTaTOYHO MHOTO MTPAKTUYECKH BaXKHBIX CIIy4aeB, KOI1a BOSHUKAET HEOOXO0a1-
MOCTh aHAJIM3a HECTAIIMOHAPHBIX MHOTOYACTOTHBIX CUTHAJIOB CO 3HAYUTEIHHBIMH HECTAIlMOHAp-
HOCTSIMH IO TTapaMeTpaM, U KOTOpbIe HaOII0Ial0TCs Ha OTPaHNYEHHBIX HHTEpBajIax BpeMeHu. Kak
MIPABUJIO, TPAAULMOHHBIE METOBI IU(PPOBON 00PaOOTKM [T CUTHAJIOB C MOXOOHBIMU CBOMCTBA-
MU HE SIBISIFOTCS B TIOJTHON Mepe 2 (HEeKTUBHBIMHU.
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1) Knaccuueckuit dypre-ananns [1] B popme AIID (auckpernoe npeodpazoBanne Dypne)
npumensiercst juis FFT-Based Time-Frequency Analysis HecTanmoHapHBIX KosebaTelnb-
HBIX CHT'HAJIOB, MCIIOJB3YS CKOJB3SIINK ¢ epekpbliTisaMu Short-time Fourier transform c
COOTBETCTBYIOIINMH BPEMEHHBIMH OKHaMHU. O/iHaKo, MaJible BpEMEHHBIE HHTEPBAJIBI, 00-
YCIaBIMBAIOT TUIOX0E paspemienue 1mo yacrore yist AP, uTo mpuBoauT K OOJIBIIUM I10-
TPEIIHOCTSIM TIpH OlleHUBaHUM napamerpoB. [I1D npumMensercs, B OCHOBHOM, JUIsi KBa3H-
CTaI[MOHAPHBIX CUTHAJIOB.

2) MeToabpl 4acTOTHO-BPEMEHHBIX pacrpeneneHuil [2, 3], Hanpumep Meton Burnepa-Bu-
151, Metosl Puxadexa u sip., yaiie BCero, CBOJSIIMECS K IIOCTPOCHUIO BAPUAHTOB OLIEHOK
(YHKINH MTHOBEHHOW CHEKTPAIBbHOW IUIOTHOCTH SHEPrHH (MOIIHOCTH) M HCHOJIb3YIO-
mue Juis 9Toi nenu npouexypsl AP, Ha ManbIx BpeMeHax = HaOIOJACHUS pealu3yoT
HEBBICOKYIO TOYHOCTh U BO3MOJKHBIC HEJIMHEHHBIE HCKAXKEHHUS OIICHOK ITapaMeTPUIECKUX
GyHKINH.

3) Meronsl wavelet-ananu3za, B TOM 4Kciie ¥ METOJbI aTOMapHbIX QyHKmi [4, S, 6] npex-
CTaBJISIIOT COOOM IMIMPOKO NCTIONB3YIOTCS AJIS HCCIIEA0BAaHNS HECTAIIMOHAPHBIX CUTHAJIOB.
[TpumMenenne 3Toro anmapara Juisl 3a/1a4 OLICHUBAHMS ITapaMeTpUIecKuX (QyHKIMHA CHT-
HAJIOB 3aBHCHUT OT CTEIICHH COOTBETCTBHS MaTepHHCKNX wavelet-QyHKIuii HecTannoHap-
HBIM CHTHaJIaM M, BEPOSITHO, TOJIbKO B HCKIIIOUUTENBHBIX CIY4asiX MO3BOJISIOT MOJIYYHTh
METPOJIOTHYECKH OOOCHOBAaHHBIC OIICHKHM PAacCMAaTPUBAEMBIX NapaMeTpUUECKUX (yHK-
U,

4) MeToIBI aBTOPETPECCHOHHBIX MOZETICH, B TOM drcie MeTox [Iporu [1], He mMO3BOISIOT TO-
JTy4aTh YAOBJICTBOPUTEIBHBIC IO TOYHOCTH OLICHKH ITapaMETPOB KOJIeOATEIbHBIX CUTHAIIOB
TIPY ICHCTBUM B HUX 3HAYUTENBHBIX aMIUTMTYAHBIX U 9aCTOTHBIX MOYJISIIHNA.

5) MeToapl HEMMHEHHOTO pPEerpecCHOHHbIC aHanmu3a [7, 8] s xoneOaTenbHBIX CUTHAIOB CO
3HAYNTEIbHBIMU HECTALIMOHAPHOCTAMH IO IapaMeTpaM OCHOBBIBAIOTCS HAa IPHMEHEHUH
TPUTOHOMETPUYECKMX MOJIENIeH CIIOXHOTO BHJA W IPUBOIAT K MHOT'OIKCTPEMalIbHBIM
(yHKIIOHATIaM OT OOJIBIIIOTO YHCIIA IEPEMEHHBIX, ONTHMHU3AIHs KOTOPBIX CBsI3aHa CO 3Ha-
YUTEJILHBIMH BBIYNCIIUTEIBHBIME CIIOKHOCTSIMH, C IPOOJIEMaMH CXOAMMOCTH M TIPEO10JIe-
HUSI 3aCTPEBAHUH B TOUKAX JIOKAJIBHBIX IKCTPEMYMOB.

6) Metons! punbprparmu Kammana (pumpTparmm MapKOBCKHX mporieccoB) [9, 10] msa He-
CTAIIMOHAPHBIX KOJI€OATENBHBIX CUT'HAIOB, CBOJSIIIMECS K alropuT™MaM (ha30BOH aBTOMOA-
CTPOMKH YacTOTHI, IPUBOAAT K HEMMHEHHBIM (DruIbTpaM OOJBIIOI pa3MEpHOCTH, KOTOpPhIE
TpeOyIOT HACTPOWKHN M3-3a IIPOOIIEM «3aXBaTay.

Jnst paccMaTpuBaeMoOl TEXHOJIOTHUH OTNPEAEIIOTCS (DYHKIIMOHAIBHAS MOJIETIbh HECTallMOHap-
HOTO CHTHAJIa Ha OCHOBE (D)YHKIIMU M3BECTHOTO BHIA X,(p,t) = X, (p(?),t), TIe p = p(f) — ncxoaHas
HecTallMoOHapHasi mapaMeTpuyeckas (GyHKIUS CUrHana u p(f) € P, 3ajaHHas HA OrpaHUYCHHOM
BPEMEHHOM HHTEpBae t, < t < f,, 1 MoJieIb HabmroAeHu# curHana y(t) = h(x,(p(2),t), w(f)), w(t) —
CITlyJalHBIN CHUTHAJ MOTPEITHOCTH HabmoaeHnid. CTaBUTCs 3a7a4da 1o HabmroneHuto )(f), ¢ yué-
TOM OTPAaHMYMBAIOIIEr0 MHOXECTBa P M XapaKTepHCTHK W(f) HAWTH OLEHKY MapaMeTpHUYecKOi
¢ynkiyn p°(f). [IpuMeHnM OKaIbHBIC M CIUTAHHOBBIE MOJICINH, PEATH3YIONIIEe MaTeMaTHIECKYIO
TEXHOJIOTHIO IBYXATAMHbIX anmpokcumanuii [11, 12, 13, 14].

2. Ha mepBoM anmpoKCUMAIMOHHOM dTarle JUIs &, < ¢ <t, OpMUpPYyeTCsl cuCTeMa M3 71 JTOKallb-
HBIX MHTEPBAJIOB C TOYKAMH CTBIKOBKH £, j = 1,... m — 1, ¢, < ¢ < t, Ha Ka)10M JIOKaJIbHOM HHTEp-
Bane ¢, <t <t,j = 1,... m JuI NCXOHOH MapameTpuyeckoi pyHKINH p(f) CTAaBUTCS B COOTBETCTBHUE
JIOKaJIbHBIE MOZIENbHBIE TTapaMeTprueckue GyHKIwH f ([, £), 3aBUCAIINE OT BEKTOPA MOJEIBHBIX
JOKaIBHBIX TTapameTpoB f; f (B, ) =0 mnsat <t , t>t,j = 1,... m. Bun dyskuntii £ (B}, f) onpenens-
ercst QYHKIIMOHAIBHBIMHU XapakTeprcTukaMu p(f). Ha ocHOBe TOKaIbHBIX M (PyHKIMOHAIBHBIX =
mMonenett (B, {) u x,(¢), ) bopMupyeTcst MOCIEAOBATEIFHOCTh JIOKATBHBIX MOJIENICH CHTHAa B
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Buze OB, ) =xu(f By 1), 1), xu(f By, £), ) =0 must t < ., t > ¢, j = 1,... m. B xauecTBe Mojenu pac-
CMaTpUBAEMOro HECTAIIMOHAPHOTO CUTHAIA IPUHUMAETCSI (DyHKITHSI

(f(B,t),t):ZxM (f(ﬁ,-,t),t)=2<p,-(ﬁ,-,z),

rae 3 — Osounslid Bektop, B’ (Bl BL...,B%). BBomutcs dynkiuonan S(B, y), onpeaensiomui Mmepy
6sm3ocTr HaOmoaeHuit Y(7) u Monenu X (f (B, £), KOTOPBI MPEACTABISETCS] CYMMOM JIOKaIbHBIX
(byHKIOHATIOB

S(B.3) =y ()= (£ B.0.0)] S(B3)=25(B,.,).
S(B;) =||yf(’)—xM (f(B,-,t),t)

HaxosxeHue %, TOKaIbHBIX OLEHOK MapaMeTpHiecKux QyHKIumi f (B j,t) =p; (t) U OIICHKA Ta-
pametpuueckoil Gynkiu s (1) Ha mepBoM JTare OCYIIECTBIAETCS C MOMOIIBI0 MHHUMH3AIHH

SB» »)

~.

I (f) — Ha6J'IIOZ[eHI/I$I CHUI'HaJIa Ha JIOKAJIbHBIX MHTEpBaJIax.

B =arg{minS (B,.)]. / (B,.0) = 75 (0). = Lo, () = 3550

[enecoo6pa3Ho MPUBECTU Pa3IMYHbIE BAPUAHTHI JIOKAIbHBIX MOJIEIIEH ISl 33184 JIOKAIbHOM
aImnpoKCUMaIuu. 1 V3KOIOJIOCHBIE CUTHAJIBI MOr'yT 6BITI) AIMPOKCUMHUPOBAHBI TOCJICAOBATECIIb-
HOCTAMHU JIOKAJIBHBIX MOACIBHBIX KYCOYHO-CHUHYCOUAATbHBIX (byHKI_H/Iﬁ C NOCTOAHHBIMU aMILJIN-
tTynamu ¥ yacrtoramu Buaa x, (f (B, 1), 1) = a; cosot + bsinwt, B, = (a, b, ®), j = 1,...m. B
9TOM CJIy4da€ JIOKAJIbHbIC MOJACIN I aMIUIMTYAHBIX W YaCTOTHBIX MapaMETpPOB NPEACTaBIIAIOT-
Cs [OCIE0BATENBHOCTAME KycOuHO-nocTosHubX ynkumii f7 (B;,1)= ( (Bt )), ( (Bt ))

fi (Bj,t) = (ajz- +b? )1/2 1 (Bj,t)) = ;. 2. OZHOYaCTOTHbIE CUTHAJIBI CO 3HAYUTEIbHBIMU aMIIIUTY1I-
HO-YaCTOTHBIMHM MOJYJISIIUSIMA Ha OrPaHUYCHHOM HHTEPBAJE MOTYT OBITh AlPOKCHMUPOBAHBI
MOCJIEI0BATEILHOCTSMU KYCOYHO-CHHYCOUAATBHBIX (DYHKIUI C TMHEHHBIMU aMIUTUTYIaMH U Ya-
croramm Bt Xy (f (B)+2).t) = (a; + @y t)cos(w, + 8,2/ 2+¢,),B7 (a,0:,,©0,, 9,0, ).

3. HecranmoHapHble MHOTOYACTOTHBIE CHTHAJIBI MOTYT OBITh arpOKCHMHUPOBAHBI JIOKAIbHBI-
MU [TOJMTAPMOHUIECKUMH MOJIEISIMU C TIOCTOSIHHBIME aMIUIUTYAaMH U 4aCTOTaMHU

L
D (aycoswyt +bysinwyt), pT = (@7seees @17,y by O s 0 ),
1 =1

L
Xy (£ (Bo)o2) = l

Ha puc. 1 cxematudeckun n3o00pakeHa MOCIICAOBATEIFHOCTh JIOKAIBHBIX KyCOYHO-CHHYCOH-
TMATBHBIX MOACTCH ©,,(By,f),..., ©1,(Ps,f) ¥ HAOTIOICHHUE Y3KOMOIOCHOTO curHana )(f). Jlns paccma-
TPUBAEMBIX JIOKAJTBHBIX MOJICIICH Ha JTOKAIbHBIX HHTEPBAJIaX OCYIICCTBISICTCS, ONTHMU3AIIHOHHAS
MOJITOHKA 110 AMIUTUTYIaM M YaCTOTaM K HaOIFOICHHIO.

3. Ha BTOpOoM ammpoKCHMAIIMOHHOM 3Talle MOCICIOBATEIIFHOCTU JOKAJIhHBIX OICHOK Iapa-
METPOB CIJIAXKHBAIOTCS CIUIAHOBBIMU (D)YHKIUSMU JIJIsI TIOBBIIICHUS TOYHOCTH OIICHUBAHHS I1a-
pamerprueckux (GyHkimit. C 3TOH IeNbl0 Ha WHTEpBaie f, < { < f, BBOJITCS TOYKH CTBHIKOBKH
CIUTafHOBBIX UHTEPBAIIOB T;, k = 1,..., n — 1 (T, = t,, T, = {)) ¥ CIUTAI{HOBBIC UHTEPBAIBI T, <t < T,
k=1,...,n. Onpenenstorcs cruraiHoBbIe QYHKIMH g(0,f), Ty St < 1T, g(0,t) =0 Wit t < T, , t> T, U
CILUTafHOBBIC MOJICJIbHBIC ()YHKIIUU

g(ot)= ig(ak,t), ol =(af,af,...,al).
k=1

VYCI1oBUS TIIAAKOCTH CIUIAHHOBBIX MOJENBHBIX (DYHKIMIA B BHIE PABCHCTB IS TPOHU3BOIHBIX
CIUTAafHOBBIX (DYHKITHH B TOUKAX CTHIKOBKH T, s = 0,1,...,5,, S — TOPSIIOK TPOU3BOIHBIX, TIPEICTaB-
JISTFOTCSI C TIOMOIIBIO (PYHKIUH /A(s)(0L)
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Puc. 1. JlokanpHas anmpoxcuManust 1Jst HaOIroieHnH y(f) y3KOIOJIOCHOTO CUrHAlIa
[OCJIEZ0BATEIBHOCTBIO JIOKAJIBHBIX KyCOYHO-CHHYCOUAAIBHBIX Moeseh @i(Bi,1),...,0.(Bs,0)

he" (Ot) = (g(s) (0(1"51 ) _g(:)(az’,tl)’__.’g(s) (an—lrtn—l ) _g(s) (an?T;7—l )) =0.

Jis oLieHKH OT mepBoro 3Tana p°(¢) u crutaitHoBoi ¢GyHKIHN g(o,f) BBOAUTCA (HYHKIIHOHAT

S(op (1) =|

P (H-g(out)|.

BekTophI-napaMeTpsl 0 IPUHAICKAT OTPAHUIHBAIONIEMY MHOXECTBY 4, 00pa30BaHHOTO CH-
ctemoii paBeHcTB A = {a: (h9(a) =0, s = 0,...,5,}. [locTpoeHune CruTaliHOBOH aNMPOKCUMAIMOHHOM
MO/ICITH ¥ OIICHKA MapaMeTPUICCKON (PYHKIMK HAa BTOPOM dTare 0a3upyeTcsl Ha PEIICHNH 3a1a4n
YCJIOBHOM ONTUMM3ALUN

o = arg{r({lEI/ElS((X,[_f’ (t))} pr()=g(a,1).
4. [TocTpoeHwHeE JOKATbHBIX MOJICIICH MOXKET HHTEPIPETUPOBATHCSI KaK MPOLEAypa 0000IeHHO-
ro @ypre-ananusa. B kiaccuueckom Oypbe-aHannze MOIeb CUTHANA Xy, ( f (B,t),t) = ZB},(p‘,(t),
j=1

B" = (B1,Bss---,Pn), TpencraBiseT codoii B3BEUICHHYIO CyMMY Oa3MCHBIX (GYHKIMH ¢(f), onpene-
NEHHBIX Ha BCE MUHTEepBaJie HaOmoneHus. HaxokaeHne napaMeTpoB Takoil MOJENN CBOJUTCS
K PELICHHIO CHCTEM JIMHEWHBIX ypaBHeHHH. B 0000ménHoM Pypbe-aHanuze MoJeib CUrHajla

Xy (f(BJ)J) = Z(P,/(B,-J)a BT =(Bi.B3.---B), mpencraBmseTcs cyMMOil TOKAIBHBIX Ga3HCHBIX
=

¢byaxmuit ¢B,f), HEIUHEHHO 3aBUCAIINX OT JIOKAIBHBIX MapaMeTpoB f3;. O1leHNBaHUE JTOKATBHBIX
rapamMeTpoB CBOJMTCS K ONTHUMHU3AIMH MTOCIIE0BATEIbHOCTH JIOKAIbHBIX (yHKIIMOHAIIOB.
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[TonpoOHOE M3MmoXKeHHE Pa3pabOTaAHHON MATEMATHUCCKOM TEXHOJIOTHH aHAJIN3a CIIOKHBIX HE-
CTaIlMOHAPHBIX KOJICOATEIBHBIX CUTHAJIOB MPUBEICHO B [15].
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OU®POBASA AHTPOIIOMETPUS
B UHYCTPUU PEABUJIMTALIMOHHBIX HIBEMHBIX U3JIEJIAN

Annomayusn: B cmamoe paccmompenvt 603MOACHOCMU NPUMEHEHUS. YUDPOBOU CKAHUPYIOW el
MeXHUKYU 051 NOJLYHYeHUSI UCXOOHOU AHMPONOMEMPUHECKOU UHGOpMayuu Oist NPOU3800CMEd pe-
AOUTUMAYUOHHBIX UBCUHBIX U0, PUKCUPVIOWUX NOJIONCEHUE CIMON Yel068eKd 6 UHBAIUOHOL
KosCKe.

Knrouesvie crosa: yugposas anmponomempus, unkmosus, 3D ckanuposanue, yugposvle Ko-
CMPYKYul, AHMpPONOMempuiecKoe coomeemcmeue

Gusev 1.D., Rodionova M. A.,
Kashcheev O.V., Petrosova L. A.,
Guseva M.A., Andreeva E.G., Razin 1.B.

DIGITAL ANTHROPOMETRY IN THE INDUSTRY
OF REHABILITATION SEWING PRODUCTS

Annotation: The article considers the possibility of using digital scanning technology to obtain
the initial anthropometric information for the production of rehabilitation garments, fixing the
position of human feet in a wheelchair.

Keywords: digital anthropometry, inclusion, 3D scanning, digital constructions, anthropomet-
ric compliance

Ha KOoHKypeHTOCITOCOOHOCTh MPOMBIIITICHHON MPOIYKINH BINsAET NH(POBOI MOTESHIHAT CO-
BPEMEHHOI'0 Ou3Heca. AHAJIMTUYECKOE MCCIIEI0BAHINE MUPOBOTO IM(POBOrO ONbBITA, IPOBE/ICH-
uele Riverbed Digital Performance cpenn komnanuii ¢ ro1oBbIM 1oxomoM 6oiee 500 MitH qoia-
POB TIOKa3aJI0, YTO TPEJICTABUTEIN (HUPM, CICHHATH3NPYIONHEcs B cepax MPOMBIIIICHHOCTH,
3/IpaBOOXPAHEHUs, pUTEIa, TPAHCIIOPTa ¥ (PMHAHCOB B TakuX crpaHax, kak CIIA, Bennkoopu-
tanus, bpasunus, I'epmanus, ABctpanus, @panuus, Kurait, Cunranyp, Uunus, B 99% cinyuyaen
OCO3HAIOT BiMsHHE IM(POBBIX cepBrcoB Ha OusHec [1]. [lo omeHkaM aHAIUTHKOB MPUMEHEHHE
IU(POBBIX TEXHOIOTHH B On3Hece mouT Ha 50% yirydmaeTr Mpoaaxu U CKOPOCTh BBIBOJIa HOBOH
MIPOJYKIINHU HA PBIHOK, IIPOAYKTHBHOCTH paOOThI COTPYAHUKOB U B3aUMO/ICHCTBUE C KIIMCHTAMHU.
B Poccun rocymapcTBoM mpu3HaHa HEOOXOAMMOCTD B M poBU3aIiy S3KoOHOMUKH [2]. Llndpossie
TEXHOJIOTHH 1 TIPOMBIIIJICHHBII MHTEPHET NPHILIN B KIIFOUEBbIE chepbl MPOU3BOACTB, hopMHUPY-
eTCsl €IMHOE M TOCTYIMHOE MH(OPMAIIMOHHOE MPOCTPAHCTBO, PEATH3YIOTCS HAYYHO-TEXHOJIOTH-
YECKUE MPOEKTHI IT0 CO3JaHNI0 OJAarONPHUATHBIX YCIOBHH AJISI TPUMEHEHHS AOCTIDKEHUH HAyKH
U TEXHOJOTMH B MHTEpEcax COIMaIbHO-9KOHOMHUYECKOro pa3Butus ctpansl [3]. [lepexos k nepe-
JIOBBIM IH(POBBIM, MHTEIUICKTYaIbHBIM NPOM3BOACTBEHHBIM TEXHOJIOTHSAM, HOBBIM CIIOCOOaM
KOHCTPYHWPOBAHUS, CO3aHUsI CHCTEM 00pa0OTKH JaHHBIX, HCKYCCTBEHHOTO MHTEIJIEKTA — IPHU-
OPHUTETHBIC HAIIPABJICHHS HAYYHO-TEXHOJOTMYECKOTO Pa3BUTHSA JIETKOH NMPOMBIIUIEHHOCTH Poc-
cuiickoit @enepanuu. Ha MHOTHX TpeANpHUsTHAX MBEHHON 1 00yBHOU oTpaciieii PO, BHempeHsI
CHCTEMBI aBTOMAaTH3UPOBAHHOTO MTPOEKTUPOBAHHUS, PEANN3YIOIINE TEXHOJIOTHH BUPTYaJIbHbBIX aH-
TPOTIOMETPUH M KOHCTpyHpoBaHus. LludpoBusanns ncxonHoil aHTpornomMerpuieckoit nHpopma-
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UM IS TIPOCKTHPOBAHUST KOHCTPYKIMIA NIBEHHBIX M3/ICJINI TO3BOJISICT MOY4aTh KaYeCTBEHHYIO
Y JIOCTOBEPHYIO HH(MOPMAIIHIO O TPOCTPAHCTBEHHOU Gopme cyObhekTa — Tena yenoBeka [4]. Jlms
CHELHAIIMCTOB OTPACIH YK€ CTajla IPUBBIYHON paboTa ¢ TpeXMEPHBIMH MOJAEISIMU B BUPTYallb-
HOM IIPOCTpaHCTBE. Mcnonb3ysi MUPOBO#i OMBIT PAaOOTHI C TPEXMEPHBIMU MOJISIISIMH TeJla YeI0Be-
Ka (B cmopre [5], MeaumuHe [6], KpuMuHamUCTHKE [7]), 111 popMupoBaHUs 6a3bl JaHHBIX O Te-
JIOCJIOKEHUU MOTEHIMATIBHBIX MOKyIaTelel B TOProBbIX LEHTPaX METraroJIiCOB yCTaHABIUBAIOT
3D-ckaneps! aus oundpoBku ¢uryp morpeduteneit. KoncrpyupoBanne 6a30BbIX U MOAETHHBIX
KOHCTPYKIMH IIBEHHBIX M3JICJIUI B TPEXMEPHOW Cpejie Ha OCHOBE BUPTYAJIbHBIX aHAJIOTOB OT-
CKaHUPOBAHHBIX (PUTYp TIO3BONIACT MOIYYNUTh M3/ HOBOTO KadyecTna [8], a MPOSKTHPOBAHNUE C
UCTIONIb30BAHIEM aBaTapPOB 3aMEHSIET MATCPHATIOEMKHH M JUTUTEIBbHBIN 3Tall MHOTOKPATHBIX TIPH-
mepok [9]. IIpouece nudpoBuzannu BXOAHOW NPOESKTHON MHPOPMAIMK CKAHUPOBAHHEM (QUTYD
uMeeT pAan crenuduiecknx ocoOeHHOCTEH. B 3aBHCMMOCTH OT KOMILIEKTalMu 00OpYAOBaHUS,
oun(poBKa MOXKET OBITh JABYX THIIOB: CKAHUPOBAHUE HEMOABHKHO CTOSIIETO YeJIOBEKa IepeMe-
IIAIOIIUMHUCS] CEHCOPAMH, CKAHMPOBAaHKUE HETIOIBIKHBIMH CEHCOPAMHU CTOSIIIETO HA TIOBOPOTHOM
KpYyTI'e 4elIoBeKa. Y CIIOBHEM YCIICIIHON OIM(POBKH SIBISIETCS 00513aTEILHOE COXPaHEHHE CYOBheK-
TOM ONpPEACTICHHON CTAaTUYHOI 1MO3bI HAa MPOTSKEHUH HccienoBanHus. [Iporeaypa ckaHMpOBaHus,
B CpPEIHEM, JUINTCS MEHEEe MHUHYTBI. 3a 3TO BPEMS HCCIIELyeMblil CyObEKT HEBOJIBHO COBEPIIACT
KoJieOaTebHBIC JBIKCHUSI B PA3JIMYHBIX TIOCKOCTX [10, ¢. 4]. [Tonnepxanue cTaOUIbHON MO3bI
Ha MTOBOPOTHOM KpyTe CI0XKHAsI 33/1a4a Jlake JUIsl 3/10pOBOro uenoseka. [Ipu BepTuKanibHOM CTOS-
HUHM Y YeJIOBEeKa CHI)KAETCS CO3HATEIbHBIN KOHTPOJIb 32 AEHCTBUSIMU MBIIIIL, T.K. H3-32 HETIPEPhIB-
HOTO (PYHKLIHMOHHPOBAHHS CHCTEM XH3HEICATSIPHOCTH opraHmsma (paboTa cepaua, JBIKEHHUE
KPOBH, JIBIXaHHUE) ITPOUCXOAT MOCTOSIHHBIC BHYTPEHHNE BO3MYIICHNUS, TIPUBOSAIINE K HE3HAUH-
TEJILHBIM KoJieOaTe IbHbIM JIBMKeHMsIM [ 11]. Jlist uesioBeka ¢ OTKIIOHEHHUSIMU B 3[J0POBBE, & TAKKE
JUIS MTHBAJINZIOB, C 3a00J1€BaHUAMH OTIOPHO-/IBUTATEIBHOTO aniiapaTa ¥ HEpBHOH CHCTEMBI 3a/1aua
TOJIJIepKaHMsI TTO3bI TIPH BEPTUKAIBLHOM CTOSHMM MOXET ObITh HeBbImodHnMa [12]. Hanpumep,
B 3aBUCHMOCTH OT BHJA U TSHKECTHU 3a00JIeBaHUH, OOJIBHBIC CTPAJAIOT HEKOHTPOINPYEMbIMHU JIBH-
JKeHUSIMH (THIIepKUHE3aMH) Ha (hOHE HACJIEICTBEHHBIX 3a00JICBaHMUi, ICUXOTPAaBMHUPYIOMINX CH-
Tyalui, MOCIEACTBUI MEPEHECCHHBIX TPaBM, UM HHCYIbTA [13]. ' HnepKkuHes3s! TOKAIU3YIOTCS B
JIICTAJIBHBIX OT/ETIaX KOHEYHOCTEH, MBIIIIax I1eH [ 14], BbI3bIBasi CAMONIPOM3BOJIGHBIC XaOTHUHBIE
JIBIDKEHHUST PYK, HOT, TUIed, TOJIOBEL. McciiefoBaHusIMU MTOJIBMPKHOCTH TeJla YeJIOBeKa C THIEPKHU-
HE3aMH, KaK CHCTEMBbI U3 3BEHbEB KHHEMATHIECKON 11eTH [ 15], yCTaHOBIEHO, UTO Y TAKUX JIOJCH
KOJIMUECTBO CTENEHEH CBOOOIbI B HIDKHUX KOHEYHOCTSIX, XapaKTEPHBIX /I 3/I0POBOTO YEJIOBEKa,
MOJKET yBEJIMYMBAThCS, YTO MPUBOAUT K TpaBMaM. HepBHas cucTtema 310pOBOTO HeJIOBEKa KOH-
TPOJIUPYET COTIIACOBAHHOCTh TMHAMHUYECKOI aKTUBHOCTH BCEX 3BEHHEB KMHEMATHUECKOM LETH 1
HAIPaBJICHHOCTh TPACKTOPUH JABMKEHHH, CBS3bIBas U30BITOYHBIE cTeneHn cBobos [16, c. 33],
YTO BBIPAXKAETCS B MOAJIEP KaHUHU ITO3BI BO BPEMsI aHTPOIIOMETPHUECKHX HccienoBannii. KoHTakT-
Hast aHTporoMeTpus Tena [17] mozeit ¢ runepkuHe3aMu, a TakKe MaJIOTIOJIBIKHBIX M 00€3]1BH-
KEHHBIX JIFOJICH C MHBAJIMIHOCTBIO 3aTPYAHUTENbHA, TOCKOJIBKY MOKET CTaTh IPUYUHOMN O0JIEBBIX
OIIYIICHHUH, JTJOKAIN30BaHHBIX OOJbIICH YacThIo B o0acTu Oesiep, KoJeHeH, JIOAbIKEK, HIDKHEH 1
BepxHeil yacteit cniuubl [18]. B paMkax peaOMIMTAIIMOHHBIX IIPOrPaMM, HHBAINAAM MPEI0CTaB-
JSIETCSI BOBMOXKHOCTh 0€3BO3ME3/IHOTO MPHOOPETEHNS CIEUATBHON OJICKABI M OPTONEINIECKOI
00yBH [19], N3roTOBIEHHBIX C Y4€TOM MHAMBUIYAIbHBIX Pa3MEPHBIX Npu3HaKoB. OCHOBOI Kaue-
CTBEHHOT'O KOHCTPYKTHUBHOTO PEIICHHS peaOMINTAIIMOHHBIX U3/1ENNI SBIIACTCS HMHKIIO3MBHAS aH-
TporomeTpus. J{is nmosieil, Kak ¢ HEKOHTPOJINPYEMBbIMHU XaOTHYHBIMHU JIBH)KEHUSIMH KOHEUHOCTEH,
TaK U MHBAJINIOB-KOISICOUHUKOB, HEOOXOANMBI IIAJSAIINE YCIOBUS MPH MPOBEACHUN aHTPOIIOME-
TPUYECKUX HCcIeI0BaHUN. [IpHOPHUTETHBIM CIIOCOOOM OMpeeNICHNsT Pa3MEPHBIX XapaKTEPHCTHK
TeJia JUIsl TAKUX CyOBEKTOB IPH3HAHBI OECKOHTAKTHBIE UCCIIEIOBAHMSI C TOMOIIBIO CKAaHUPYIOIIETO
WHCTPYMEHTAPHSI, TO3BOJISIONIETO MOTydaTh TPEXMEPHBIE BUPTyanbHbIe Moaenu [20].

49



HccnenoBanue pesKMMOB B MHKJIIO3MBHOM aHTPOIIOMETPUH TO3BOJIMIIO BBHIOPATh HECKOJIBKO
HaunboJee MPUEMIIEMBIX CKAHUPYIOIINX YCTPOWCTB, O3BOJISIONINX paboTaTh ¢ CyObEKTOM HCClle-
JOBaHUs B He TpaBMupyromux ycinopusax: 3D Scaner HUMAN SOLUTIONS [21]; 3D cencop Ki-
nect [22]; 3D-ckanep Artec 3D Eva [23]. CkanupoBanue cyObEKTOB IIPOBOIMIIOCH B XapaKTEPHBIX
JUISL UCCIIEAYEMBIX aHTPOIIOMETPUUECKUX M03aX, YTO MO3BOJIMIO MAKCUMAIIbHO UCKIIOUUTH TPaB-
MUPYIOLINE CUTYallMH B (U3MYECKOM U IICUXOIMOIMOHAIBEHOM TPOsIBIEHHN. Tak OeCKOHTaKTHAs
AHTPOIIOMETPUS HOT' HHBAJIMJIOB-KOJSICOUHUKOB [1EJIECO00pa3Ha B 1103€ «CUISD).

CpaBHUTENBHBIN aHATU3 OCHOBHBIX XapaKTEPUCTUK CKAHUPYIOIIEro MHCTpyMeHTapus [21-23]
TIO0Ka3aJ, 9To JUIs U POBU3AIMH CTOII CHJISIIET 0 uesioBeka Hanbosee npremieM ckanep HUMAN
SOLUTIONS, Beinaroniuii BBIXOJHYIO HH(OPMAIMIO B BUJIC PEATHCTHYHON TpeXMEpHOI Moje-
JIM HOT W, TI0 3aIpOCy OIIepaTopa, aHTPOIIOMETPUYECKHE XapakTepucTuku (puc. 1). TpexmepHbie
MOJIEIIH, NOJTyYeHHbIe cKkaHupoBanueM cencopamu Kinect u Artec 3D Eva (puc. 1 6, B) Takxke
pEaTMCTHYHBI U JIOCTOBEPHBI. [IpH 3TOM aHTpornoMeTpuydecKyto HH(OpMaIHo (TIPOSKIOHHBIE,
00XBaTHbIE, AYTOBBIC pa3MEpHbIC MPU3HAKH HCCIIETYEMbIX YYacTKOB), MOXKHO ITOJYYHTH ITOCTIC
9KcTopTa (haiIoB B CONPSKEHHBIE IpaUeCKUe TPOrPaMMBbI.

Puc. 1. Buzyannzanust BXOZHOH aHTPOITOMETPUIECKOH HH(OpMaAINN
0 CTOIAX CO CKAHUPYIOIHUX YCTPOICTB
a — 3D Scaner HUMAN SOLUTIONS [21]; 6 — 3D cencop Kinect [22];
6 — 3D ckanep Artec 3D Eva [23].

TpexmepHble E(POBBIE MOJEIN HOT' UCIOJIB30BAINCH ISl MPOEKTUpOBaHUst 3D-popmbl u
KOHCTPYKTHBHOT'O PELICHHsI PeaOMIINTAMOHHBIX N3AEIMI — MEIIKOB ISl HOT' B MHBAJIU/IHBIE KO-
qsicku [24, 25]. PeaOunutannoHHble MELIKH JUIS HOT' CHOCOOCTBYIOT CHMKEHUIO aMIUIUTY/bI He-
IIPOMU3BOJILHBIX (DOHOBBIX JIBM)KEHHH HOT IPH TMIEPKUHE3aX, MO3UIHOHUPYIOT TIOJIOKEHUE CTOII
MHBaJM/JIa HA IOJCTAaBKE JJISI HOI MaJOMOOMIIBHOTO cpejacTBa. Memku Juisi HOr pa3paboTaHbl B
paMKax peaju3aliy MHHOBAIMH B WHyCTPUM TOBAPOB PeabMIINTALIMOHHON HAIPaBIEHHOCTH —
HOBBIX M3JI€NUH, YCTPOMCTB U TeXHONOrHi [26, c. 9]. U3BecTHO, yTO B PD 3HAUMUTENBHYIO JOJIO
PBIHKA NPOJYKIMH PeadMINTAMOHHON UHIYCTPHH 3aHUMAlOT MMIOPTHBIE TOBAphl, 00bEM poc-
CHICKOI'0 phIHKA CPEACTB peadMIIMTALMK, TI0 pa3sHbIM OlLeHKaM, coctasisier 0,5-1% [26, c. 20—
24]. B MUpOBO MPaKTHKE OIS U3ICIIUH, TPeIHA3HAYCHHBIX JIJIS JIFOACH C HApyIIEHHEeM MOOHIIb-
HOCTH — 37% OT CyMMapHOro 00beMa MUPOBOT'O PhIHKA PEaOMIINTALMOHHBIX TOBAPOB, a B 00ILEH
CTPYKTYpPE POCCHHCKOT0O PhIHKa peadMInTalui BOCTPeOOBaHHOCTH TOBAPOB JIIS JIFO/IEH C Hapylle-
HUEM MOOWIBHOCTH JIUAUPYeET [26, ¢. 23-25]. Peanu3anus Ha npennpustusx PO mporecca mpo-
EKTHPOBAaHMUS IIBEHHBIX pPeaOMINTAIIMOHHBIX U3/IEINH BEICOKOI'O YPOBHS aHTPOIIOMETPUYECKOTO
COOTBETCTBHSI Ha OCHOBE BBIXOJHBIX JaHHBIX OCCKOHTAKTHOM HMHKJIIO3MBHOW aHTPOIIOMETPHU
CIIOCOOCTBYET YBEJIMUCHHIO HA MUPOBOM PBIHKE 00beMa KaueCTBEHHOI OTeYeCTBEHHOW MPOJIYK-
uuy. Ha noBsblilieHre KOHKYpEeHTOCIIOCOOHOCTH U BOCTPEOOBAaHHOCTH OTEYECTBEHHBIX peaduiu-
TAI[MOHHBIX LIBEHHBIX W3/EIHMH HAIPABJIECHO BHEJIPEHHE OECKOHTAKTHOM aHTPOIIOMETPHH, Kak
JIOCTYITHOW TEXHOJIOTMU H3BJIEUEHMsI BXOJHBIX MapaMEeTPOB Ha MPOEKTUPOBAHUE — Pa3MEPHBIX
XapaKTEePUCTUK CYOBEKTa, NMPHU ATOM YUYHMTBHIBAIOTCS COIMANIbHAs a/IPpeCHOCTb, SKOHOMHUYHOCTb,
9KOJIOTMYHOCTH MPOayKunu. Peanusanus pa3paboTaHHBIX HHHOBALMOHHBIX peaOMIMTAIIMOHHBIX
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LIBEHHBIX U3JEIUN I MO3ULMOHUPOBAHUS TOJI0KEHUSI HOT B MHBAJIUIHBIX KOJISICKaX BO3MOXKHA
yepe3 UHTepHeT-TuIomanku [27].
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CmMbl0, GKIIOUAIOWAST COYUAbHO-0eMOSPAPUUECKULL, NCUXOPUIUOIO2ULECKU, 00PA308AMENbHO-
KEANUPUKAYUOHHBLIL U COYUANbHO-IKOHOMUYECKULL KOMNOHEHMbL, YO O0JNCHO 0amb KOMNICKC-
HYI0 KOIUYECTNBEHHYIO U KAYECMBEHHYIO XAPAKMEPUCMUKY COBOKYNHBIX CHOCOOHOCMEN K mpyoy
uccnedyemoul epynnvl HaceieHusl.
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CONCEPTUAL APPROACH TO THE FORMATION OF LABOR POTENTIAL
OF POPULATION WITH DISABILITY

Annotation: The structure of the labor potential of persons with disabilities is considered,
including socio-demographic, psychophysiological, educational qualification and socio-economic
components, which should give a comprehensive quantitative and qualitative characteristic of the
total labor abilities of the studied population.

Keywords: labor potential, population, groups, disability, ability, qualification.

Brenenne. Boibop HanpaBiieHUi 1 cCIOCOOOB pelIeHHs TPOOJIeM HHBAINUIHOCTH HAPSIMYIO
3aBHCHUT OT YCTAHOBJICHUS MPUYHH, IPUBOAIINX K OTPAaHHYCHUAM JKU3HEICATEIHHOCTH Yelo-
Beka. OIHaKo, B HAYYHOM COOOIIECTBE, a TAKXKE CPEI CIECIHATHUCTOB-IPAKTUKOB HET EIUHOTO
MHEHHUS O CYIIHOCTH MHBAJIUAHOCTH. DTO 00YCIOBICHO CYIIECTBOBAHHEM JABYX KOHIICHTYaJIb-
HBIX B3TJIAZI0B Ha MPHUPOTY MHBAIMIHOCTH — CYXXEHHOTO (METUIIMHCKOTO) M PACIIMPEHHOTO
(conmanbHOrO).

OcHoBHas1 yacTh. B TeueHne ATUTEIHHOTO BPEMEHN MEIUIMHCKAs IapajurMa HHBAJIHIHO-
cTH ObLIa €JMHCTBEHHOH. B 0OCHOBE MEIUIIMHCKOTrO MOAXOAA JISKUT MOJIEIb, COIJIACHO KOTOPOi
yCTOWYMBOE 3a00JIeBaHNE MATEPUATIM3YETCSl M IIPUBOJUT K HAPYILICHUIO (DYHKIMI OPraHOB U CHU-
CTeM OpraHu3Ma 4eloBeKa. B pe3ynpTare BOSHUKIINX HapyIICHUI MEHSETCA M YyXY/IIACTCs ero
CHOCOOHOCTH K KM3HEACATEILHOCTH, MOSBIAIOTCS OTpaHUYCeHUS B chepax AesrenbHocTu. Yemno-
BEK 0CO3HACT HaJIMUue OOJIE3HU U €€ MPOSBICHNS, BOSHUKIIINE OTPAaHUYCHUS KU3HEICATSIbHOCTH
MOTYT MTOCTaBUTH €TI0 B HEBBITOJHOE TOJ0KEHUE IO OTHOIICHHUIO K OKPYKAIOIKM, 00JIe3Hb TPH-
oOpeTaeT connanbHbIA XapakTep. Takum 006pa3oM, HHBAIMIHOCTh OTPEAEISACTC KaK COIHaTbHAs
HEIOCTaTOYHOCTh, 00YCIIOBIICHHAs YCTOWYHMBBIM HapyIIEHHEM 3/I0pOBbs YenoBeka (puc. 1).
OrpaHnyeHHe KU3HEACITEIPHOCTH — 3TO JII000E OrpaHHUYCHHUE MM OTCYTCTBHUE (B pE3yibTaTe
HapyIIEHHs) BO3MOXXHOCTH OCYIIECTBIIATH ACATEIHHOCTh CIOCOOOM MIIM B paMKaX, KOTOpPBIE CUH-
TAIOT HOPMAJIBHBIMH JJIs1 4eJOBeKa JaHHOTO Bo3pacTa. CoInaibHas HEJOCTaTOUYHOCTh OIpesie-
JeTCA KaK COIMATIbHBIC MOCTEICTBHS HApYIICHHUS 3710POBBS, BHITEKAIONINE U3 HAPYIICHUS WIIH
OTPAHUYCHUS KU3HEIEATSTBHOCTH, IIPH KOTOPOM YEJIOBEK MOYKET BBITIOIHATH JIUIIb OTPAHUYCHHO
WJIA COBCEM HE MOYKET BBIMOJIHATH OOBIYHYIO JUIS €T0 MOJIOKEHHS poib B xu3HH [1, c. 112].
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bonesns Hapymenus
o N OrpanuueHus ConuanbHast
WA PaCCTPOHUCTBO > yHKIUHA > >
KHU3HEJEATETbHOCTH HEJ0CTATOYHOCTh
OpraHusmMa OpraHu3mMa

Puc. 1. CyxeHHas (MEIUIMHCKAsI) MOJIC)Ib HHBAIUIHOCTH

Hcrounuk: [1, c. 112].

MeauuuHCKas MOJIeNIb PACCMaTPUBAET MHBAIMIHOCTh KaK MEPCOHAIBHYIO MPOOJIeMy 4Yeso-
BEKa, BbI3BAHHYIO HEMOCPEACTBEHHO OOJIE3HBIO, TPABMOW WK (PU3NYECKUMU U3MEHEHHUSIMU 3710-
poBbsi. [T03TOMY KauecTBO MEAMIIMHCKON TIOMOIIH, JOCTYITHOCTD JICUCHHsSI U peaOHIMTAlIMOHHBIX
MEpOIIPUSTHI SIBIISIOTCS OCHOBOIIOJIATAIOIIUM aCIIEKTOM B yCTpaHEHUH (CHMIKEHHM) OrpaHuye-
HUIA )KU3HEIESTEIbHOCTH YEI0BEKa.

B coumnanbHO# MOJIeSTM MHBAJIMIHOCTH [Tpo0IIeMa OrpaHUueHNUH )KU3HEISSITeIbHOCTH YeI0BeKa
MIPECTABISIETCS] KaK JIOJITOCPOYHOE COLMAIIbHOE COCTOSIHUE, HEe MOAJIaroleecs JeueHno. Pealb-
HBIE YCJIOBHSI )KU3HEESTEIbHOCTH HACEICHHs C WHBAIMUIHOCTBIO, UX CAMOOIILYIICHHUS, CTEeNeHb
BOBJICUCHHOCTH B IJIABHbIE CEPBHI IKMU3HU 3aBUCST OT COLMAIBHOM CPeJibl, OJUTUKHU FOCYAapCTBA
B OTHOIIEHUH MHBAIIUIHOCTH.

C uenpio 00ecreyeHus! COrliacOBAHHOCTH B3IJISII0B HAa COCTABIISIOIINE 3/I0POBbSI 1 HEKOTOPBIE
CBSI3aHHBIE CO 3I0POBBEM COCTAaBIISIONTUE Oyaromnonydus (oOpa3oBaHue, TPy U 3aHITOCTh, IKO-
HOMHYECKasl )KU3Hb) dKcTiepTaMu BceMupHO# opraHu3aIiuy 3paBooXpaHeHus Obuta pa3paboTana
pacuIMpeHHas MOJIelIb B3aUMOJICUCTBHSI MEXK/y YEIOBEKOM, UMEIOIINM U3MEHEHHsI 3[J0POBbs, U
COLIMAIbHO-CPEIOBBIMU YCIOBHSMHU, B KOTOPBIX ITPOUCXOIUT ero (GpyHKimonuposanue. B 2001 r.
BO3 npencrasuiia MexayHapoIHy0 KiacCU(PUKALUIO HYHKIIMOHUPOBAHMUS, OTPAaHUYCHHH JKU3-
HEAESTEIIbHOCTH U 310poBbs (1agee MK®D) [2, ¢. 12]. ObnacTh npuMeHEHUsI Kiaccu QKA pac-
mpocTpaHsiercst Ha Bce cephl IesITeNbHOCTH YelOBEKa, TaKUe Kak 00pa3oBaHue, 3paBooXpaHe-
HHUE, CTpPaXxOBaHHE, SKOHOMUKA U 1Ip. (puc. 2).

W3menenue 310poBbs
YeloBeKa
A

v v v

OYHKIUH U CTPYKTYPbI
opramn3Ma AKTUBHOCTD VYuacrtue
A A A
JInuHOCTHBIE DaKTOphI OKpYyKaroILIEH
(bakTopsI cpenbl

Puc. 2. Pacimpennast MoJieIb ()YHKIMOHHPOBAHYS YEJIOBEKA C N3MEHEHHBIM 3/J0POBBEM
B KOHTEKCTE (PaKTOPOB OKpY’KaIOIIEil Cpe/ibl M JINYHOCTHBIX (paKTOpoB

Hcrounuk: [2, c. 32].

HpeI[CTaBJ'IeHHaH MOJECJIb pACIIUPACT MOHMMAaHUC MHBAJIUAHOCTU U MO3BOJIACT U3YUYUTDH BJIU-
SAHUC MCIULMWHCKHUX, WHAWUBUAYAJIbHBIX W COLUAJIbHO-CPEAOBBIX (l)aKTOpOB Ha BO3HHUKHOBCHHC
Ol"paHI/I‘IeHI/Iﬁ JKHU3HCACATCIbHOCTH YCJIOBCKA.

CyIlIeCTBeHHI)IM OTJIMYMUEM U NPCUMYUICCTBOM pacmnpeHHOﬁ MOECJIN MHBAJIUAHOCTU MEPE/
MeZ[HHI/IHCKoﬁ nu COHI/I&J’ILHOﬁ MOACIAMHA 3aKJIFOYACTCA B TOM, YTO OIIMCAHUC rokasaresein 310pO-
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Bbsl U MOKAa3aTeliel, CBA3aHHBIX CO 3J0POBbEM, MPOBOIUTCS C YUETOM KOHTEKCTOBBIX (DAaKTOPOB,
MPEICTABISIIONINX (PU3UUYECKYIO M CONUATBHYIO 00CTAHOBKY, B KOTOPOU JKUBET U MPOBOJUT CBOE
BpeMst yenoBek. OHU BKITIOUAIOT (haKTOPBI OKPYIKAIOIMICH CPEJIbl U TMYHOCTHBIE (haKTOPBI, KOTO-
pble MOTYT BJIHATh Ha (DYHKIIMOHMPOBAHUE WHJIMBUA U COOTBETCTBEHHO HA BO3HUKHOBEHHE U
MPEI0TBPAICHUE OTPAHUYCHHI YKU3HEIESITELHOCTH.

B HacrosiiiieM ucciae0BaHuu Oy1eM HCXOAUTh U3 TOTO, YTO OTPAHHUYCHUS YKUZHEIEATETbHOCTH
YeJIOBEKA BBI3BAHBI WHMBUYAILHBIMUA U COIUATBHBIMU (hakTopamu. VIHBaIMIHOCTh SBISETCS
PE3yNbTATOM B3aHMOJICHCTBHSI, KOTOPOE MPOUCXOIUT MEXKY MMEIONUMU HAPYIICHUS 3I0POBbS
JIFOJIGMH U COLUAIBHBIMU M CPEIOBBIMU OapbepamMu, KOTOPbIE MEIIAIOT UX MOJTHOMY U 3((PEeKTUB-
HOMY YYaCTHIO B )KU3HH OOIIECTBA.

Ha ocHOBe pacuimpeHHON MOJIEITH HHBAIU/IHOCTH MPE/JIaracTCsl CHCTEMATH3HPOBATh MPOIECC
BKJIFOUCHUS UCCIICyEMOU IPYIIIbI HACEIECHHS B TPY/IOBYIO JIEATEIBHOCTH C MOMOIIIBIO TAKUX KOM-
MOHEHTOB KaK:

— BHJ] U CTETICHb BBIPQKEHHOCTH HAPYIICHHUH (GYHKIMH OpraHu3Ma 4eIoBeKa;

— JINYHOCTHBIE (PAKTOPHI;

— (pakTOpBI MPOU3BOJICTBEHHON Cpelbl, TPYJIOBOrO MPOIECCa M MPOU3BOJICTBEHHOTO IMPO-
ctpancTBa (puc. 3).

VYyacrtue B pr,[[OBOﬁ ACATCIIBHOCTH
A

v v v

Bupn, crenens BIpakeHHO-
CTH HapyIIeHUHA (HyHKIIHN
OpraHr3Ma YeJIoBeKa

JlnaroCcTHBIE (haKTOPHI
(mon, Bo3pacT, oopaszoBa-
HUE, OTBIT pabOThI, MOTH-

BaIlMs K TPYAOBOH JesITeIb-

DakTophl MPOU3BOICTBEH-

HOM cpesibl, TPYI0BOrO Mpo-

Iecca ¥ MpOn3BOICTBEHHO-
T'0 IPOCTPAHCTBA

HOCTH)

Puc. 3. Cucrematu3zanus nporecca BKIIOYCHUS B TPYIOBYIO IESATEIBHOCTD JIUI C HHBAIMIHOCTHIO

Uctounnk: CobcTBeHHAS pa3paboTKa

[Ipu ompeneneHNH BO3MOXKXHOCTH YYacTHS JIUIA C HHBAIUIHOCTHIO B cepe 0OIIEeCTBEHHOTO
MIPOM3BOJICTBA TIPEAJIaraeTCs yIYUTHIBATh €r0 CHOCOOHOCTH K TPYIOBOM AEATEIBHOCTH, a TaKXKe
(haKTOPBI IPOU3BOJCTBEHHON CPEIBI, TPYIOBOTO TPOIIECCa U MTPOU3BOICTBEHHOTO MMPOCTPAHCTBA.
B cBot0O ouepesib ClIOCOOHOCTH K TPY/IOBOIl IESTENbHOCTH O0BEAMHSIOT TAKUE KOMIIOHEHTbI CHC-
TEMBbI KaK «BH/I, CTEIIEHb HAPYIIEHUH (DYHKIMI OpraHiu3Ma» 1 «INYHOCTHBIC (pakTopby. DakTopbl
MIPOU3BOJICTBEHHOM CpPeIbl, TPYI0BOTO MPOIIecca U MPON3BOICTBEHHOTO IPOCTPAHCTBA BKIIOYAIOT
YCIIOBHSI TPY/Ia B OTHOIIICHUY OPTaHU3AIINH pab0vero MecTa M MPOMN3BOACTBEHHOTO IPOCTPAHCTBRA,
KOTOpBIE MOT'YT, KaK CII0COOCTBOBATH, TaK U MPEISITCTBOBATh BKIIIOYEHHIO YEJIOBEKA C MHBAJIH/I-
HOCTBIO B c(hepy OOIIECTBEHHOI'O MPOU3BO/ICTBA. BbI/ieIeHHbIE IIEMEHTHI TI03BOJISIFOT HE TOJIBKO
KOMILIEKCHO PaccMaTpUBATh MPOIECC YUACTHS B TPYAOBON ACATEIHHOCTH HACEICHUS C HHBAIH/I-
HOCTBIO, HO M BEIPaOaTHIBAaTh MIUPOKUH CIHEKTP HHCTPYMEHTOB YIIPABICHUS JaHHBIM IIPOLIECCOM.

Ha ocHoBe 00LIMX METOJO0JOTHYECKHX HNPUHLMUIIOB (OPMUPOBAHUS TPYJOBOIO MOTEHIMAIA
U TPEAIOKEHHON CHCTeMAaTH3aIllH IpoIiecca BKIIOUEHUS B TPYJOBYIO JAEATEIHHOCTH YeIOBe-
Ka, UMCIOIETO YCTOWYMBEBIC HAPYIICHUS 30POBBS, CUUTAEM IEIeCO00Pa3HBIM JIETATN3UPOBATH
CTPYKTYpPY TPYJIOBOTO TMOTEHIIMANA JIUI[ C MHBAJHIHOCTHIO BBIJCINB YETHIPE B3aHMMOCBSI3aHHBIX
KOMITOHEHTa, 00pa3yIoliiie COBOKYIIHbIE CIIOCOOHOCTH K TPY/Y HCCIIETyeMOW TPYIIIbl HACEICHHS
(puc. 4). DTO O3BONUT OCYIIECTBIATH €r0 KOMIUIEKCHYIO XapaKTePUCTHKY, OIUPAsCh HA JAHHBIC
CTaTHCTHYECKOTO yUYeTa, C MOMOIIBIO CUCTEMBI TTOKA3aTeIeH.
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ConnajibHo-aeMorpa@puueckuii: oTpakaeT YMCIEHHOCTb U CO-
CTaB JIMI] C HHBAJIMIHOCTHIO, TIOTEHIIMAIBEHO CIIOCOOHBIX K YUacTHIO B
001IIECTBEHHOM IPON3BOJICTBE

IMcuxopusznosioruueckuii: XapakTepusyeT MNCHXO(pH3MYECKUE
0COOEHHOCTH U CITIOCOOHOCTH K TPY/y HACEIICHUSI C HHBAJIHUIHOCTBIO

O0pa3oBaTe1bHO-KBAIN(PUKAIMOHHBIN: OTPAXKaeT IOCTUTHY-
TBI YpOBEHb 00pa30BaHUs M MOJATrOTOBICHHOCTh K YYaCTHIO B IpO-
Lecce TPy/a JIUI C UHBAIUAHOCTBIO

ConnajJbHO-3KOHOMUYECKHIi: XapaKTepu3yeT yCJIOBUSA TpyAa B
OTHOIICHUH OPTaHU3aIlMHd PabOYMX MECT, MPOM3BOJICTBEHHOTO MpO-
CTPaHCTBa, O0ECMEYNBAIONINNA (TIPETATCTBYIONINX) BO3MOXHOCTH
BKITFOUCHUS JIUI C HHBAIUIHOCTBIO B c()epy OOMIECCTBEHHOTO MPOM3-
BOJICTBA

C UHBAJIMIHOCTBHIO

TpymoBOH MOTCHIIMAI JIHIT

Puc. 4. KomrnoHeHTHast CTPYKTypa TPy10BOTO MOTEHIHANA JIUI] C HHBAJIHTHOCTHIO

Hcrounuk: coOcTBeHHAs pa3paboTka

Brienenne conmaibHO-IeMOrpadUuecKoi ciaraéMoil TPY/I0OBOTO MOTEHITHaa 00yCIOBICHO
HEOOXOANMOCTBIO KOJINUECTBEHHON XapaKTEePUCTUKN YUCICHHOCTH U COCTABA JINI] C HHBAIHNIHO-
CTBIO MOTEHIIMATIBHO CIIOCOOHBIX K YJAaCTHIO B OOIIECTBEHHOM TPY/JIE, YTO CErO/IHS HE MO3BOJISET
crenaTh JICHCTBYIOIMAs CHCTEMa ydeTa M aHajdn3a WHBAJIMIHOCTU HACEIEHHs. XapaKTepHCTHKa
TICUXO(U3UOIOTHIECKIX 0COOCHHOCTEH U CIOCOOHOCTEH HACETICHNUS K TPYLy UCXOIUT U3 He00XO0-
JVMOCTH yueTa (pakTopa «COCTOSHHE 3/10POBbs», OT KOTOPOTO 3aBUCHT YPOBEHb TPYAOCIIOCOOHO-
CTH, pabOTOCTIOCOOHOCTH U MCUXO(PU3NIESCKON MPUTOAHOCTH HAacelIeHUs K Tpyay. OcoOeHHOCTD
00beKTa OLCHKH TPYA0BOTO MOTEHI[MAA 3aKJII0YACTCS B HATMIUN HAPYIIEHUsSI 30POBbs, KOTOPOE
BIIMSET WM MOXKET HOBJIMATH HAa CIIOCOOHOCTH K TPYZOBOH JeaTeNnbHOCTH. JInaHOCTHBIE (haKkTOpBI,
B TOM YHCJIE BO3pacT, 00pa3zoBaHue, Npo(eccus U T.1., HE SBIISIOTCS YaCThIO HAPYILICHNUS 3[J0POBbS
U HE SIBIISTFOTCS TOKA3aTEISIMU 37I0pPOBbs. B ToXke BpeMsl yKa3aHHBIC XapaKTEPUCTHKH BIHAIOT Ha
CIIOCOOHOCTH JIMI] ¢ MHBAIUAHOCTBIO K TPYJOBOH JEATEILHOCTH. B 3T0l CBsI3M cunTaeM Ieneco-
00pa3HBIM BBIACINTH 00Pa30BaTEIbHO-KBATN(UKAIMOHHBII KOMIOHEHT B CTPYKTYpE TPYJOBOTO
noreHnuana. ConManbHO-3KOHOMHUYECKas! cllaraeMasi TPYJIOBOTO MOTEHIHala MCKIIOYUTEIBHO
Ba)KHA JUIS aHAIN3a BO3JEHCTBHSA (haKTOPOB MPOM3BOJACTBEHHOM CpENlbl M MPOU3BOJCTBEHHOTO
MIPOCTPAHCTBA Ha €ro (hopMHUpOBaHME, PA3BUTHE M BO3MOKHOCTH HMCIHOIb30BAHUS B HAIMOHAIIb-
HOW DKOHOMHKE.

3akirouenne. [lpeanaraemast CTpyKTypa TpyAOBOTO HOTEHIMANA JIUI C MHBAIUIHOCTHIO,
BKJTIOYAFOIAS CONMATBHO-IeMOTpaprIecKuil, ICHX0(hU3NOIOTHUECKUH, 00pa3oBaTeIHHO-KBAIU-
(DMKAIMOHHBIA 1 COIMAIBHO-3KOHOMUYIECKUI KOMITOHEHTHI, TO3BOJIUT JaTh KOMIUIEKCHYIO KOJIU-
YECTBEHHYIO M Ka4EeCTBEHHYIO XapaKTEPUCTHKY COBOKYITHBIX CIIOCOOHOCTEH K TpyLy McCCIenye-
MO TpYIIIbI HACETIEHUSL.
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PACHIPEJAEJIEHHAS BBIYNCJIIMTEJIBHAS CPEJIA UISI UMUTAINUMOHHOI'O
MOJIEJIUPOBAHUA CUCTEM MACCOBOTI'O OBCJIYKUBAHUSA

Annomauusn: Ilpeocmasnena pacnpedenennasn cepeuc-opuenmupo8anias cpeda 0s uMuma-
YUOHHO20 MOOCTUPOBAHUSL CUCIEM MACCOB020 OOCIYICUBAHUSL HA OCHOBE NPOBEOEHU MHO208A-
puanmuvix pacuemos. Cpeda opeanu308ana Ha 6aze UPMyaIu3upOSAHHbIX GbIYUCTUMETbHBIX pe-
CYPCO8 CYNEpKOMNBIOMEPHO20 YEHMPA KOIEKMUBHO20 NOAb306aHUs. [lannas cpeda npumenena
07151 MOOENUPOBAHUSL MUNOBBIX 1EUCOHO-NPOPUIAKMUYECKUX VUPENCOCHUT], 8 KAYeCmEe KOMOPbIX
Mo2ym 8blCMYynamy peaduiumayuOHHbLe YeHMPbl U 0300POBUMENbHBIE YUPEHCOCHUSL.

Kniouesvie cnosa: svluuciumenvhas cpedd, MoOeIupoganie, Maccogoe ooCiyjicusanue, peda-
ounumayuoHHble YeHmpol,

Feoktistov A.G. «IDSTU SB RAN» Irkutsk

DISTRIBUTED COMPUTATIONAL ENVIRONMENT
FOR IMITATION MODELING OF MASS SERVICE SYSTEMS

Annotation: A distributed service-oriented environment for simulation of queuing systems
based on multivariate calculations is presented. The environment is organized on the basis of vir-
tualized computing resources of a supercomputer shared-use center. This environment has been
used to model typical treatment-and-prophylactic institutions, which can be rehabilitation centers
and recreational facilities.

Keywords: computing environment, modeling, mass service, rehabilitation centers,

BBenenue

B Hacrosiiiee Bpemst McclieIoBaHHE MOBECHHUS CII0KHO OPTaHM30BAHHBIX COLMAIBHO-IKO-
HOMMYECKHUX U TEXHMUYECKHX CHCTeM MaccoBoro obcmyxuBanus (CMO) Bo BpeMEHHU Ha pa3HbBIX
gTanax ux MpoCKTUPOBAHUA U (byHKHI/IOHI/IpOBaHI/ISI SIBJIACTCA OHHOﬁ U3 BAXKHBIX np06neM HUMH-
TanoHHOT0 MoaenupoBanus [1]. CnoxHOCTh AuHAMUYECKOH cTpyKTypbl CMO o0yciioBieHa:
OOJIBIIMM YHCIIOM BaXKHBIX XapakTepucTHK (yHkinonupoBanusi CMO u cBszell Mexay HUMH,
IMPEACTAaBICHHBIX ¢)yHKHHOHaHBHBIMH, CTaTUCTUYCCKHMMH, HCOAHO3HAYHBIMU HJIM WHBIMU OTO-
OpaXeHUsIMH; CYIIECTBOBAHMEM IIMPOKOTO CHEKTpa CIy4alHBIX COOBITHH M 3aKOHOB X pac-
MpeAesIeHNs]; HAIMYUEeM OTPAaHWYCHUH Pa3InYHbIX BHUJOB U APYTMMHU (aKTOpPaMU.

CMO HCcnoab3yTCs I MOACIIMPOBAHUS ITPOLIECCOB OOCITY)KUBAHUS KJIUEHTOB, IIPOU3-
BOJICTBA, 00pabOTKM MaTepuasioB, TPAHCIIOPTUPOBKH, CBSI3H, 00pabOTKH MHPOPMALUU U
JIpyTUX MpoueccoB. UMUTalMOHHOE MOEIMPOBAHKE YITPOLIAET pa3padoTKy ONTHMAIIbHBIX
cXeM HX paboThI 1 BEIOOD yIpaBisAtomuX napameTpos [2]. B pamkax Takoro moaemnupoBa-
HUA pa3pa6aTLIBaeTc;1 HMHUTAIMOHHAA porpaMma U OpraHUu3yroTCd MHOT'OBAPHAHTHBIC
PacUYCThI. HCCHGHOBaTeHB HaCcTpanuBacT 3HAYCHUSA BXOAHBIX ICPEMECHHBIX MOACIU ITYTEM TIC-
pebopa uxX 3HAYCHHI B ONPEICIICHHBIX AHAIa30Hax U MOJydacT 3HAYCHUs HAOII0IacMbIX
NEPEMEHHBIX, KOTOPBIC 3aTCM OIITUMUBHUPYIOTCA.

Takue OKCIICPUMEHTBI OITPCACTIATOT METO/ pr60ﬁ CHJIBI AJIA ONIPEACIICHUSA OINTUMAJIbHBIX
rapaMeTpoOB MPOIECCOB (PYHKIIMOHUPOBAHUS CUCTEMBbI. 3a4acTyl0 Ka4eCTBO PE3yJIbTaTOB
MOJCIUPOBAHUA HAIIPAMYIO 3aBUCHUT OT HUCIOJIbB30BaHUA 3HAHUU O C]'IGI_H/I(I)I/IKG npen-
METHOUW 00JIacTH HCCIIeNyeMOi CHCTEMBI B TIpoIlecce penieHus 3anauu [3, 4].
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MHoTroBapHaHTHBIC PAacUeThl 00YCIaBIUBAIOT BEICOKYI0 KOMOMHATOPHYIO CJIOKHOCTH UMHTA-
LIMOHHOT'O MOJICITMPOBAHMS, a TaK)Ke OOJIBIINE 3aTPaThl 10 ONEPATHBHOW MaMSATH U JUCKOBOMY
IIpocTpaHcTBy. B 310 cBsizn, kauecTBeHHOE UccienoBanne CMO HEeBO3MOXKHO 0e3 MpUMEHEHHS
BBICOKOIPOU3BOAUTENBHOM BEIYMCIUTEIbHON TEXHUKHU, CKOHIIEHTPUPOBAHHON B IIEHTpaxX KOJLJIEK-
tuBHOTO Tonb3oBanus (LIKIT). Muaue Tpedyercs cunmpHOe orpyonenune monenu CMO, koTopoe
MOJKET NMPHUBECTH K CYILIECTBEHHOMY HCKAKEHHIO PE3YIbTaTOB MOJICIUPOBAHMUS.

[MapannensHble U pacnpeieleHHbIe BEIYUCIEHHs 00eCcTIeunBar0T KPyTHOMACIITaOHbIe NMHTa-
LIMOHHBIE KCIIEPUMEHTHI, BOBMOXKHOCTh T€HEPAIMH OOJIBIIEr0 KOJINYECTBAa MCXOJHBIX JIAaHHBIX,
paclIupeHe CIeKTpa pelaeMbIX 3a1a4 IPOrHO3UPOBAHNS, YIPABICHUS U aHaIM3a PUCKOB B IIPO-
necce npuHATUs pemienus [5]. [Ipu aToMm crnenayer OTMETUTH COBPEMEHHYIO TEHICHIIUIO HHTErpa-
LMY METOJI0B UMUTALIMOHHOTO MOJICJINPOBAHMS U ONTUMHU3ALUH [6].

[pouecc mocrpoenus moaenn CMO, anexkBaTHO oToOpakaromeil ee pyHKIMOHUPOBAHUE, SIB-
JISIETCS JIOCTATOYHO CJIOKHBIM [7] M 00ycliaBIMBaeT HEOOXOAMMOCTh HAJIMYUS Y pa3paboTdnka
BBICOKOM MaTeMaTHYCCKON KBATU(DUKAIIMY U MPAKTHYCCKIX HABBIKOB IIPOrpaMMHPOBaHus. B ciy-
yae MMOCTPOSHMsI MOJIENH, PEealTn3yIollell napanieabHble WIN paclpeAeIeHHble BEIUUCICHUS, TO
MIPOIIECC €€ CO3JJaHUs CYIIECTBCHHO ycoxHsercs [8]. Takum 00pa3om, BO3HHKAET MOTPEOHOCTH B
BBICOKOYPOBHEBBIX HHCTPYMEHTAJIBHBIX CPEJCTBAX aBTOMATU3AIUH ATOTO MpoLecca.

B crathe npeacraBieH HOBBII NOAXO/ K OpraHU3allii U MPUMEHEHUIO paclpeieeHHON cep-
BHUC-OPUEHTHUPOBAHHON Cpebl ATl IMUTAIMOHHOTO MojenupoBanust CMO.

HNmutannonHoe MoeTMpOBAaHUE B paclpe/ie/IeHHON BBIMHCINTEILHON cpeae

AHanu3 Hay4YHbIX paboT MO0 MMHUTAIIMOHHOMY MOJIEIMPOBAHMIO [9—12], CBSI3aHHBIX C TEMOM
HCCIIEIOBAaHUN MpeaIaraéMoro MpoeKTa, MO3BOJSET CAENAaTh BBIBOJ, UYTO MOIb30BATENIM MOTYT
BBIOMpATh M3 psiia JOCTYIHBIX MHCTPYMEHTOB MOJIEIMPOBAHMS, KOTOPBIE OTIMYAIOTCS TOYHO-
CTBIO IIPEACTABICHUSI peallbHOTO Mupa u 3ddekTuBHOCThIO. OJHAKO MHOT'HE WHCTPYMEHTHI HE
HCHOJb3YIOT AOCTYMHbIE MOIHOCTH BBICOKOIPOU3BOAUTENBHBIX BBIYUCIUTENBHBIX CUCTEM U HE
YUUTHIBAIOT criennuKy npeameTHeix oomacteir CMO [13], a Takke He 00ecrieunBalOT CEpPBUC-
OPHMEHTHPOBAaHHBIN HHTEp]EHC, SBISIOMUICS BaXKHBIM KOMIOHEHTOM COBPEMEHHBIX CPEJICTB MO-
nenupoBanus [14].

3auacTylo U3BECTHBIE B HACTOAIIEE BPEMs CPEACTBAa MMUTAIIMOHHOTO MojenupoBanust CMO
B pacIpeieeHHbIX BBIYUCIUTEIBHBIX Cpelax JH00 SBISIOTCS Y3KOCIEIMAIN3UPOBAHHBIMHU, HE
00J1a/1a10IMMH BCEMH HEOOXOIUMBIMU (DYHKIIMOHAIIBHBIMU BO3MOXKHOCTSIMHU JJISI PELIeHHs 000-
3HAYEHHBIX BBINIE MPOOJIEM, JINOO BXOASAT B COCTAB JIOPOTOCTOSIIIETO IPOrpaMMHOTO odecrieue-
HUs (Kak MpaBmito, 3apyOeskHoro) [12], u B cHity 9TOro HEJOCTYIHBI IINPOKOMY KPYTy KOHEUHBIX
ToJIb30BaTeNei (COTPYTHUKOB MPOQHIBHBIX OPTaHU3AINH).

Pacnpenesiennas cepBuc-OprMeHTHPOBAHHASL BHIUYMCIUTEIbHAS cpea
HMUTAIMOHHOTO MoeanpoBanuss CMO

[Ton pykoBozacTBOM aBTOpa paszpadoTaH MHCTpyMeHTabHBIH Komiuieke SIRIUS 1T [15] mis
OpraHu3aly ¥ MPOBEJICHUS] UMUTAIIMOHHOTO MOJIEIUPOBAHMS C TTIOMOIIbIO BBHICOKOIIPOU3BOIHU-
TEJIbHBIX BBIYMCIECHUH. JJaHHBIA KOMIUIEKC UCIIONB3YETCs AJIsl OJIEPIKKU MTPOBEICHUS BBIUYUCIIN-
TEJIBHOI'0 SKCIEPUMEHTA C UMUTAIIMOHHBIMU MOJIEIISIMH, pealn30oBaHHbIMU Ha s3bike GPSS [16].
DTOT KOMIUIEKC BKIIIOYAET MHCTPYMEHTAJIbHbIE CPEJICTBA MOCTPOCHUS UMUTAIIMOHHBIX MOjeei
HAa OCHOBE IIA0JIOHOB THITOBBIX OOBEKTOB MCCICIYEMBIX CHCTEM, TIOATOTOBKU U TPOBEIICHHUS BbI-
YUCJIUTEIBHBIX SKCIIEPUMEHTOB C UMUTAIIMOHHBIMHA MOJICIISIMHU.

MeTomoIoTHsT TOCTPOCHHS UMUTAIMOHHOW Mojenu uccieayemoir CMO 6azupyercst Ha 00-
[UX MPUHIUITAX CTPYKTYPHOTO aHAJINA32 IPSIMETHOM 00JIACTH: BBIICJICHUN B3aUMOICHCTBYFOIINX
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MEX1y c000i 00bEKTOB M X aTPHOYTOB, ONPE/IeJICHNE X OTHOLICHUH 1 OTpaHWYEHHUH Ha 9TH OT-
HOUIEHUS. APXUTEKTYpa HHCTPYMEHTAIEHOTO KOMIIIEKCA BKIIIOYAET MOJICHCTEMY CHEHU(HKAIIH
MIPEJIMETHON 00JIaCTH, KOHCTPYKTOP MMUTALMOHHOM MOJICNIN, MCHOJHUTEIBHYIO MOJICHCTEMY H
MOJICUCTEMY aHaJIN3a Pe3yJIbTaTOB MOACIHUPOBAHUSI.
JIns opraHu3any MHOTOBAPMAHTHBIX PACUETOB MPU MMUTALIMOHHOM Moaenupoanuun CMO
pa3paboTaHa pacrpe/e/icHHas CepBUC-OPUCHTHPOBAaHHAsI BEIUUCIUTENbHAsI cpena [17, 18], Bkito-
YaroIasi HECKOJIbKO CUCTEMHBIX, JJIEMEHTAPHBIX U COCTaBHBIX cepBUCOB. Cpeia OpraHu3oBaHa Ha
0a3e BUPTyaJIbHBIX MAIIUH, HCHOJIB3YIONMX pecypchl LleHTpa KomiekTuBHOTO nosib3oBanus «Mp-
KyTckuii cynepkomnbiotepHslil meHTp CO PAH» [19]. B pamkax cpenbl peanu3oBaH HaOOp cepBU-
COB MMHUTAIIMOHHOTO MoAenupoBanus CMO, pealn3yromux MOArOTOBKY U BBIIOJHEHHUE 33JaHUs
JUIsL BUPTYaJIbHBIX MAIIUH CPEbl, MHOTOKPUTEPUAIBHBIN U CTATUCTUUECKUI aHANU3 Pe3yIbTaTOB
MO/JICINPOBAHMUS.
JIyist ONITHMU3AMY MHOTOBAPUAHTHBIX PAcdeToB B CpeJie MPUMEHSIOTCS (P (PEKTUBHBIC MYJIb-
TUAT€HTHBIE AJITOPUTMBI PACIPEACICHNS BEIUUCIUTENBHBIX PECYPCOB HA OCHOBE SKOHOMUYECKUX
MEXaHU3MOB PEryJIMpPOBaHUS UX crpoca U npeanoxkeHus [20]. ApxurekTypa MyJIbTHATEHTHOU
CUCTEMBI, aCTIEKThI €€ pealn3allii U MOJIEJIU MTOBEICHNs ar€HTOB JETaIbHO PaCCMOTPEHSI B [21].
[TpennoxkeHa MeTonuKa, 0OeCIeUNBAIONIas MOICINPOBAHUE MTPOLECCOB (PYHKIMOHUPOBAHHS
CMO u peranbHOE UCCIENOBaHHE MX paboThl B AMHAMuKe. [IpeyioxkenHas METOIMKa TPEIIo-
JIaraeT BBITMOIHEHHUE CIEAYIOUINX 3TAllOB MPOBEICHUS dKCIIEPUMEHTA:
® (OpMYJIMPOBKA ITOCTAHOBKH 331241 HCCIICA0BAHUS;
® rocTpoeHne UMHTannoHHON Mozenn CMO u ee corylacoBaHHe C HKCIEPTOM (CIelUan-
CTOM-IIPEIMETHUKOM));

® BepuduKaysg UMUTAIIMOHHON MOJIEIH;

® TUIAHUPOBAHUE BBIYMCIUTEIBHOTO JKCIEPUMEHTA B PACHPECIICHHON CEpBUC-OPUEHTUPO-
BAHHOU BBIYMCIUTENBHOI Cpefe;

® TIPOBEICHHE HKCIIEPUMEHTA C UCTIONIB30BAHUEM CEPBHUCAa MIMUTAIIMOHHOTO MOJIETHPOBAHUS;

® YHTEpIpeTanus pe3ylbTaToB MOAEIHUPOBAHUS HA OCHOBE CPEACTB U METOJI0B MHOTOKpHTE-

pUanbHON onTUMM3anuu [22], peaaru30BaHHBIX B PAMKAX CPEJIBL.

B kauyectBe mpumepa NMpUMEHEHUS INPeIOKEHHOW METOAMKH Ha IMpakTHKe pa3padoTraHa
TUTIOBass UMUTALMOHHAS MOJIENb JICUCOHO-TTPOPIIIAKTHIECKUX YUpexJeHud [23], B KauecTBe
KOTOPBIX, B YaCTHOCTH, MOT'YT BBICTYNaTh peaOMIMTAIIMOHHBIE IEHTPBI M 03/I0POBUTEIBHBIC Y-
peXIeHus.

[TpumeHenne IaHHOW MOJAENM TO3BOJIMIIO ITOJNYYUTh MH(POPMAIMIO O 3arpy3Ke OT/ACIBHBIX
YYaCTKOB YUpEXKJICHUH, HATMUUH o4Yepe/iel, cpeTHel JUTNTeTbHOCTH HHTEPBajla BPEMEHH IpeObl-
BaHMS IAIMEHTA B CHCTeMe 00CIy)XKMBaHUS 1 Jpyrue Tpedyemsble cBeeHns. Takas nHpopMarys
obecrieunBaeT MOICPKKY MPUHSTHS PEIICHNI B Mpoliecce ONTHMHU3ANUU paboThl YUPEKACHHS
MyTeM MEPECMOTpa PACIHCaHMsl 00CIYKHBAaHHSI MTAIMEHTOB, NIepepacIpeieeH sl TOTOKOB padoT
U YIIy4IICHNS] PSKUMOB pabOThl COTPYAHUKOB JICUEOHO-NIPO(UITAKTHUECKHUX YUPEKICHUH.

3aka0uenue

B craTtbe mpeacTaBneHa pacnpenesieHHasl CepBUC-OPHEHTUPOBAHHAS Cpefa Ul UMUTALUOH-
Horo Mojnenuposanus CMO, opranu3oBaHHasi Ha 0a3e BUPTYaIN3UPOBAHHBIX BBIYMCIUTEIBEHBIX
pecypcoB LlenTpa xojulekTUBHOrO noib3oBaHusa «MpkyTckuil cynepkommbrorepusiii nentp CO
PAH». BbicokOoypOBHEBBIH MOJIb30BaTENBLCKUM HHTEp(Eiic cpeabl o0ecrieunBaeT THOKUN U y100-
HBII JJOCTYI CHENMaIUCTaM-IIPEIMETHUKAM K €€ KOMIIOHEHTaM B MPOLECCe UMUTALIMOHHOTO MO-
nenuposanus CMO. [lanbHeliee HanpaBiIeHUE UCCIECJOBAHUHN 3aKilodaeTcsi B pa3paboTke MH-
CTPYMEHTAJIBHBIX CPE/ICTB, CBS3aHHBIX C aBTOMAaTH3alKlel MOATOTOBKY U MapajlIeIbHOTO BBIIOJ-
HEeHUs1 PaKTOPHOTO U PErPECCHOHHOTO aHAIN3a Pe3YJIbTaTOB MOJICIIUPOBAHHS C HCIOIb30BaHUEM
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cpenctB GPSS World n anmapara KOHTPOJIBHBIX TOYEK, a TAKXKE pa3pab0TKa M MPaKTHIECKOE BHE-
JPEHNE UMUTAIIMOHHBIX MOJIeJIeH JIeueOHO-TIPOYMIIAKTHYECKUX YIPEIKICHHH.
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MMPOEKT UHTEJIVIEKTYAJIBHOI'O AHAJIN3A TAHHBIX
JJIS1 OKA3BAHUSA TIOMOIIU ABUTYPUEHTY C OB3
IPU BHIBOPE NPO®ECCUOHAJIBHON OPUEHTALIMA

Annomayu: Paspaboman npoexm unmeniekmyaibHo20 anaiu3da OaAHHbIX, COCIOAWUIL U3 we-
cmu mooeneti Data Mining, noseonsiowuti no onpeodeieHubiM Xapakmepucmukam abumypuenma
(ocnosHoe 3abonesanue, cnocod nepedsudicenus, 3penue u m.0.) 0asams 8ePOIMHOCMHBLU NPO-
2HO3 abumypuenmy HeobOX00uMblll emy npu evlbope npogeccuu. B cmamve npusooumcs ananus
KasHcoou Mooenu Ha MOYHOCIb 8b10A8AEMO20 NPOZHO3d, YUMo 00ae2uaem 8bl00p KOHKPEmHol Mo-
denu 0151 pacuémos npu 8blpabomke co8emos 6yoywemy cmyoeHmy npu NOCMynieHuu 8y3.

Kniouesvie cnosa: aneopummovl UHMELIEKMYAIbHOZO AHAIU3A OAHHBIX, XPAHUIUUA OAHHDBIX,
MOOeU UHMELNEKMYATbHO20 AHAU3A OAHHbIX

Kadymov V.A., Dumansky S.M., «c(MGGEU»

THE PROJECT OF DATA MINING TO ASSIST APPLICANTS
WITH DISABILITIES IN THE CHOICE OF VOCATIONAL GUIDANCE

Annotation: A data mining project has been developed, consisting of six Data Mining models,
which, according to the applicant’s specific characteristics (main disease, mode of movement, vi-
sion, etc.), give the probabilistic prediction to the applicant in his choice of profession. The article
provides an analysis of each model for the accuracy of the forecast issued, which facilitates the
choice of a specific model for calculations when developing advice to a future student when enter-
ing a university

Keywords: data mining algorithms, data warehouses, mining models

C pa3BuUTHEM BBIYHCIUTEIBHON TEXHUKH M TPOTPAMMHOTO K HEH oOecredeHns B HacToAIIee
BpeMsl IUPOKOE MPUMEHEHHE NTPHOOPEIIO HCCIe0BaHNE TPEIMETHBIX 00IacTel NesITeIbHOCTH
YeJIoBeKa C MPUMEHEHHEM HHTEIJUICKTYaIbHOT'0 aHAIN3a JAHHBIX, MATEMaTHYECKUX aJITOPUTMOB
1 c(hOPMUPOBAHHBIX HA X OCHOBE Mojiesiell. PaspaboTaHHbI HAMH NPOEKT MHTEJLIEKTYaIbHOTO
aHaJIM3a JaHHbIX OCHOBBIBAaETCs Ha 0a30BOM noaxoje buimia IHMoHaA — ocHOBaTeNs TEOpETHYE-
CKHX MPHUHIMIIOB MOCTpoeHus xpanunui aanueix (X/1). Ero ¢ynmamentansHOE ompenencHue
moHATHS X/ TIacuT, 4YTO XpaHWIMIIE AAHHBIX 3TO 00BEKTHO-OPUEHTUPOBAHHBIM, HHTETPUPO-
BaHHBIH, JOJITOCPOYHBII M M3MEHSIOMIMICS BO BpeMeHH Habop aaHHbIX [1]. «OO0beKkTHO-0pH-
SHTHPOBAHHBIN» B ATOM OMPE/CIICHUN 03HAYAET, YTO HH(POPMAIUA KacaeTCsl KOHKPETHBIX 00b-
€KTOB, B HAIlIEM CIIydae 3TO CTYACHTHI. TepMUH «HHTETPUPOBAHHBIN» MPEAIOIaraeT, 4To BCe
MIOHATHS M ONpEACNICHHUs, OTHOCSIINECS K HAIlUM OOBEKTaM, IOHUMAIOTCS OJHO3HAYHO U HE
JIOTIYCKAIOT JIBOSKOTO TOJIKOBAaHMS. «JlOITOCPOYHBIN» O3HAYaeT TO, YTO JaHHBIC 3arpyKaroT-
cs B X/[ uepe3 HEKOTOpbIe MPOMEKYTKH BPEMEHHU, IPUMEHUTENIBHO K HAIlleMy CIy4al — IO
OKOHYAHUIO KaXKJ0T0 ceMecTpa 00ydeHus. «3MeHSIOnuiics BO BpeMEHM» ONpeaeNsieT TO, YTO
HaboOp JaHHBIX OXBATHIBAET 3HAUYUTEIBHBIN MPOMEKYTOK BPEMEHH — MATh, IECATh, & MOXKET U
OoublIe JET.

B mmpoxoM NOHUMaHHUU TMPOEKT MPEACTABISACT cO00H CHCTEMY, COCTOSAIIYIO U3 CTPYKTYPHBIX
AJIEMEHTOB, KaX/IbIi U3 KOTOPBIX BBIMOJIHSET MOCJIEI0BATENILHO CICAYIONE (DYHKIIUH:

® cOOp COOTBETCTBYIOIIEH TOIrOTOBICHHON HH(pOPMAIINH;

® 04KCTKa, Ipeodpa3oBaHue U nepeiada HHPOPMAIMK B XpaHUIIMIIA JIaHHBIX;
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® aHAJIN3 JIAHHBIX MPH HOMOIIN COOTBETCTBYIOIE MTOJOOPAHHBIX WIN pa3paOO0TaHHBIX ajro-
PUTMOB, peaTu3yoIuX Lellb UCCIEIOBAHNUS;

® BU3yaIu3alys NOJYYEHHBIX Pe3yJbTaTOB U JOCTABKA UX KOHEUHBIM MOJIb30BATEIISIM.

B pa3zpaboraHHBIIf HAMH TPOEKT, BXOAAT CIICTYIONIME DJIEMEHTHI: HCTOUYHUK JIaHHBIX, Mpe/-
cTaBJeHUE UCTOYHMKA JaHHbIX, OLAP Kky0, Tpy n3MepeHust 1 MIeCTb MOAEIEeH MHTEIUICKTyallb-
HOTO aHaJM3a JaHHBIX (puc. 1), B OCHOBE KOTOPBIX JIEKAT MaTeMaTHUECKUE AJITOPUTMBI: KilacTe-
pu3anuu, 0alleCOBCKHMH, HEWPOHHBIX ceTei. CTpyKTypa MojeNnel MpakTHYeCKH OJMHAKOBas, 3a
UCKJIIOYEHHEM Pa3InYHBIX IPUMEHSIEMBIX TPOTHO3HBIX CTOJIOIIOB.

; Pewwenme "MultidimensionalProject!_MNIR_17" (npoekToe: 1)
A JiJ MultidimensionalProject1_NIR_17
4 [Sp VcTouHMEW SaHHBIX

+§+ MIR 17.ds

4[5 MNpegcTasneHna MCTOYHWKE JaHHBI
1 NIR 17.dsv

4 [ Kybe
4 MIR17.cube

4[5 Vamepennn
L7 1CD10 New.dim
L7 1CD New YacTh.dim
7 Ankera 2.dim
4 [f5 CTpyKTyphl WHTEAAEKTYaNEHOMD 3HANN3E AaHHBIX
A, Knacrepwsauwa_Cakynst.dmm
A, Mayron_Ycnees.dmm
A, Baes_Ycnes.dmm
A, Mayron_akynet.dmm
A, Baes_PakyneT.dmm
&, Knacrepwsauma_¥cnes.dmm

[£57 Ponn
[ Choprn
[£¢ PasHoe

Puc. 1. IIpoeKT HHTEIIEKTYaJIbHOTO aHAIN3a JaHHBIX

Pabora co Bcemu THIIaMy aaropuTMOB YHH(DUIIMPOBAHA ¥ COCTOUT U3 3 IIaBHBIX TAllOB:

1. Co3pmaercst MoJieNb JOOBIYM JI@HHBIX C UCIIOJIb30BAHHEM OIPEJEJICHHOI0 aIlrOPUTMA, Ha-
CTPOEHHAs! Ha 00YYaroIyI0 BHIOOPKY JaHHBIX;

2. [Ilo obyuaromeil BEIOOpKE (B KOTOPOH M3BECTHBI KaK UCXO/IHBIE aTPHOYTHI, TaK U T€, KOTO-
pble MBI cOOMpaeMest peACKa3bIBaTh B Oy IyIieM) IIPOU3BOIMM 00ydEHUE MOIENIN JOOBIYH
JTAaHHBIX;

3. Ilocne oOy4eHus Ha BXOJ MOJAEIN JOOBIUM AaHHBIX [TOJJAI0TCSI UCXOAHBIE aTPUOYTHI M pac-
CUUTHIBAIOTCS BHIXO/IHBIE.

Mopenb 100bIYHM JaHHBIX MOXHO OIHCATh CJIEyIOIM 00pa3oM. Mimeercst HeKoTopas cucTe-

Ma, COCTOSIHHE KOTOPOW OINpPEessIFoT 3HaYEHHs OIMCHIBAIOIINX €€ XapaKkTepucTHK. B 3aBucumo-
CTH OT M3MEHEHHUI 3HAYCHUH CBOMCTB, CHCTEMa IEPEXOAUT M3 OJHOTO COCTOSHHS S; B JPyroe
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COCTOSIHUE S, , . AJITOPUTMBI, Ha KOTOPBIX 0a3upyeTcsi MOJIellb, PEaM3yIOT Pellarolee MPaBuilo,
OIPEAEIISIONIEe COCTOSIHUE CHCTEMBI B 3aBHCUMOCTH OT 3HAUEHHH €€ XapaKTePHCTHK.

[TpoekT MHTEIUIEKTYJIbHOTO aHaJlk3a JaHHbBIX pealM30BaH Ha OCHOBE IIPOIPaMMHOTr0 obecrie-
yenust Microsoft SQL server analysis services. Kaxaas Monenb 100bIYM JJTaHHBIX MMEET CBOIO
TOYHOCTB INporHo3upoBanusi. Hanpumep s moxenn «Knacrepusanus dakyabTeT» TOYHOCTD
IIPOrHO3a MOoKa3aHa Ha puc. 2, 3.

NuarpaMMa TOUHOCTH NPOrHOZ0E ANA CTPYKTYPEI MHTENNEKTYansHor aHanusa AaHHece Knacrepuzaumna_@Qakynst

100

80

60

40

MpaBrnbHOE 3aNoNHEHWe Yo

20

Puc. 2. ]lnarpamma TOYHOCTH IPOTHO30B AJISI CTPYKTYPBI HHTEIIEKTYaIbHOTO aHAIH3a
nanubix «Knacrepuzauusa daxyiabrer»

(BozHaueHna WHTENNEKTY3NbHOT D aHANHM33 JaHHBIX

MpouenT 3ancadedna: 50,98%

Pag, mogens OueHka MpaewneHoe 3anonHeHne  BepoaTHoCTE NpejckazaHua
Ankera 2_Knactep... 0,43 19.67% 35,63%
I geaneHan mogene 51,00%

Puc. 3. BeposaTHOCTb Ipe/icKa3aHus AN CTPYKTYpPbl HHTEIIEKTYaIbHOTO aHAIN3a
nanHbIX «Knactepuzanus @dakynbTeT»

Ha puc. 2 npsimast TMHUS OTpaXkaeT UJIeadbHYI0 TOYHOCTb IPOTHO3a, & KPUBasi TMHUSI TOYHOCTD
Mojenu. Ha puc.3 ykazana BeposiTHOCTb IpezickazaHust MoJienu. Kak rnokasan ananu3, Hanbosee
TOYHYIO BEPOSITHOCTb Ipescka3aHus AaéT Moaenb «Nayron Ycnes.» -75,22%, puc. 4 u 5. Ilosto-
My TIpH IPOTHO3MPOBAHUN PEKOMEHALNH BbIOOpa Mpodeccun adUTypHEeHTy Oblla MpeaiokeHa
ykazaHHast Mojiesib. ClielyeT OTMETUTb, YTO KakAas W3 MOJIeNied MHTEIEKTYyaJbHOrO aHaln3a
JIAHHBIX, BXOJSIIUX B IPOEKT UMEET CBOI MHTepdeiic, 4To obecreunBaeT HarJIsAHOCTh MPEo-
craBisieMoit nHpopmaru. Onucanue MoJiesel, X (GYHKIHMOHAIbHBIC BO3MOYKHOCTH M IPUMEPHI
HCIIOJIh30BAHUS M3JI0KEHBI HAMU B padoTax [2, 3, 4, 5].

Pa3paboTaHHbIi TPOEKT MpPEACTaBISET COO0H KOMITJIEKCHYIO CTPYKTYPY HCCIIEI0BaHUS Mpe/-
METHOW 00J1acTH, HAUMHAsl OT BBOAA, 00pPaOOTKM M BH3yasiu3anuy AaHHbIX. OCHOBHBIM ITPEUMY-
IIIECTBOM CHUCTEMBI SIBJISIETCS TO, YTO OHA JaéT KOHEUHBIM I0JIb30BATENISIM, HE BIIA/ICIOIUM HaBbI-
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NuarpamMmMa TOUHOCTU NPOTHOZ0E ANA CTPYKTYPhI MHTEMNEKTYansHor aHanusa AaHHLDC Nayron_Ycnese
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Puc. 4. lnarpaMma TOYHOCTH IPOTHO30B ULl CTPYKTYPbL
MHTEIUICKTYaJIbHOTO aHaIN3a JaHHBIX «Nayron ycres»

OBozHadveHnA WHTENNEKTYANbHOrD aHANK33 JaHHbIX

MpouexT 2anonHeqns: 50,98%

Pag, mogens CueHka MpaewneHoe 3anonHeHne  BepoATHocTe npegckasanmn
Ankera 2_Knacrep... 043 19,61% 35,63%
I laeaneHan Mogene 51,00%

Puc. 5. BeposTHOCTb NpecKa3aHus Ui CTPYKTYPbl
MHTEJUICKTYaIbHOTO aHaJIN3a AaHHBIX «Nayron ycres»

KaMHi IpOTrpaMMHUpPOBAHU (B TOM YHCIIE YiICHaM NPUEMHBIX KOMUCCHI By30B), BO3MOKHOCTb HC-
MOJIb30BaTh TAKHE BHICOKOMHTEIJICKTYaNbHbIE CPECTBA aHaTu3a HHpopMaIy, kKak Mojenu Data
Mining. Cnenyer 0c000 OTMETHTB, YTO JIJAHHBIN MTPOCKT UCIIONIB3YET KIMEHT-CEPBEPHBII IPHHIIHIT
IMOCTPOCHHUA, YTO IMO3BOJIACT 06paH_laTBC${ K CUCTEMC U ITOJIy4YaTh BBIXOJHBIC JTaHHBIC HCOTPAHU-
YCHHOMY YUCITY KOHCUYHBIX HOHB3OB3T€J'ICFI, PpacnoJIOKCHHBIX B pa3HbIX MECTAaX, YTO OUYCHb BAXXHO,
€CITH By3 UMeeT (PUIIHAIIbI, PACIIOIOKEHHBIE B IPYTUX TOPOIAX.

IIJ'IH HaKOIIJICHUA HCXOHHOﬁ I/IH(I)OpMaHI/II/I npeaycCMaTpuBacTCsd BO3MOXHOCTE BBOJla JaHHBIX
M3 PAa3HBIX YAAJCHHBIX APYT OT JApyra TOYCK, YTO IMO3BOJACT MOCTOAHHO IMOMOJJHATH UCXOJHYIO
nHpopmarluio, a uem 0oJiblie 3anvceld OyeT B HallleH STaIOHHOI 0a3e JaHHBIX, TEM TOUYHEee OyIeT
[10JIy4a€MbIil IPOTHO3.
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HOBEWIIHNE WHO®OPMAILIMOHHBIE TEXHOJIOT U
B IMPOU3BO/JCTBE NIPOTE30B

Annomayus: Ananuz 603M0NCHOCMEN 0CCMANHOBIEHUS. (DYHKYULL YMPAYEHHOZ0 OP2aHa U 603~
8paujenusi 4eno8eKda K aKmueHou coyuanvHol desmenvhocmu. Ilpedycmampueaemcs uzyuenue
CUCmeMbl «Yel08eK — MEXHUYECKOe YCMPOUCME0y, blO0p KOHCMPYKYUU npome3sd, KaK cOCmas-
Jsowels MeOUKO-mMexHUYeCKulli KOMIIEeKCd, e20 U320MosieHus U 00yYenus NOIb306aAHUI0.

Kniouesvie cnosa: npomes, MeOUKo-mexHu4eCckutl KOMNIEKC, 4eio8ex, npome3uposanue, ped-
ourumayust, buomempura, OUOILEKMPOHHbII uHmMepgetic.
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MODERN INFORMATIONAL TECHNOLOGIES
IN THE PRODUCTION OF PROSTHESES

Annotation: The paper defines the problem of prosthetics as the maximum possible restoration
of the functions of the lost organ and the return of a person to active social activity. It is planned to
study the system of “human-technical device”, the choice of prosthesis design, forming a medical
and technical complex, its manufacture and training in use.

Keywords: prosthesis, medical-technical complex, person, prosthesis, rehabilitation, biomet-
rics, bio electronic interface.

[IpoTe3npoBaHrne — 3TO KOMITJIEKC MEINKO-COIMATBHBIX MEPONPUATHH, HAIPaBICHHBIX Ha
BO3MEIICHHE aHATOMUYECKUX U (PyHKIIMOHAIBHBIX JIe(PEKTOB YeIOBEKa C MOMOIIBIO IIPOTE3HO-0P-
TOTIEIMUECKUX CPEJCTB U MpucrocodiaeHuit. [Ipu 3ToM rnaBHas 3a1a4a NpoTE3UPOBAHNSI — MaK-
CHUMAaJIbHO BO3MOKHOE BOCCTAHOBJICHHE (DYHKIMI yTpPaueHHOI0 OpraHa i BO3BpallleHUE YeJIOBEKa
K aKTHBHOH COLIMANBHON AEATENBHOCTH, YTO UMEET OOJIBIIIOE IICUXO0JIOTHYECKOE 3HAYCHNE U BIIUS-
€T Ha CPOKU OCBOGHHS M MAaCTEPCTBO YIPaBJICHHUS MpoTe30M. [IpoTe3ocTpoeHne — 3To 4acTh Mpo-
TE3UPOBAHUS, MTPEIyCMaTPUBAIOIIAs H3YUCHHE CHCTEMBI «4EJIOBEK — TEXHHUECKOE YCTPOHCTBOY
1 pa3paboTKy MPOTE3HO-OPTONEIUUECKUX CPEACTB, T.C. MPOTE3UPOBAHUE U ITPOTE30CTPOCHHE 00-
Pa3yroT MeINKO-TEXHUYECKNU KOMIUIEKC, TPU3BAHHBIN pelIaTh BOPOCH ITOATOTOBKH MAI[HEHTa K
MIPOTE3UPOBAHNIO, BEIOOPA KOHCTPYKIIMH ITPOTE3a, €T0 N3TOTOBJICHHUS U 00yUEHHS TTOIb30BaHHIO.
[TonpobHOE 00CIEeI0BaHUE COCTOSIHUSA MPOTE3UPYEMOTO TO3BOJISIET YCTAHOBUTH CTETIEHB IPUCTIO-
COOJISIEMOCTH €r0 OpraHM3Ma M ONpPeeTnTh Hanbolee S(PPEKTUBHBIE METO/IbI IPOTE3UPOBAHUS C
YYETOM BO3pacTa M I0J1a, MPoecCHn, MecTa JKUTEIbCTBA, HHIANBHIYAIbHBIX (PU3HOJIOTHYECKUX,
KIMHAYECKUX U OMOMEXaHWYECKHX XapaKTepuCTHK. [IomHbIM aHannM3 Kak BHEUIHEH, Tak M BHY-
TpeHHel HH(pOPMaIMK TPEICTABIIET COOOH CI0KHYIO 33/1a4y, IOITOMY 33/1a4a COBEPIIEHCTBO-
BaHMA HHGOPMALIMOHHOIO0 o0ecnevyeHnsI MeAMIUMHCKOr0 MPOTe30CTPOCHUS KpaiiHe aKTyab-
Ha Ha COBPEMEHHOM JTare.

IIpore3npoBaHue HUKHHUX KOHEYHOCTEH BBICOKOTEXHOJOTHYHBIMHU IPOTE3aMH HIKHHIX
KOHEYHOCTeH — BaKHEHIIee HampaBlIeHHE COBPEMEHHOH MEAMIIMHCKON TeXHUKH. KommaHus
Blatchford — Bemyuit MUPOBO# SKCIIEPT B 00JIACTH TPOTE3UPOBAHMUS, OPTE3UPOBAHUS U peadu-
JUTALUH, B HACTOSAIIIEE BPEMsI OHA IIPOU3BOANUT CAMbIE COBEPIICHHBIC B MUPE MMPOTE3HBIC CHCTEMBbI
C MHUKPOTIPOLIECCOPHBIM YIPABICHUEM.
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Endolite — Toprosas mapka Chas A. Blatchford & Sons Ltd. mox xoTopoii nmpousBoanuTcs
JIMHEHKa BBICOKOKaYeCTBEHHBIX KOMIIOHEHTOB JUISl IPOTE3UPOBAHMSI HHBAIM/IOB. /lana3oH BhIITy-
CKaeMBIX MPOTE3HO-OPTONEIMYECKUX M3/ICIHHA MMPOCTUPACTCSI OT U3JICTHMN C MIPOCTBIMH YCTOHYH-
BBIMH, YI00OHBIMH B OKCILTyaTalMy JISTKUMH y3J1aMH, OPHEHTHPOBAHHBIMH Ha TIOKWJIBIX TAIHEH-
TOB, JI0 U3/ICJINI CO CIEIHAIBbHBIMH TUHAMIYECKUMH CUCTEMaMU JJIsl BEJICHUSI O4Y€Hb aKTHBHOTO
o0paza xu3nu (puc. 1, a). [Ipu n3roToBICHUN POTE30B, MoMUMO Tipoaykiuu Blatchford ncmoms-
3yIOTCSl TEXHOJIOTHH U KoMIutekTytomue Alps, Regal, Ossur, Otto Bock u npyrux Benymmx mupo-
BBIX [TPOM3BOANTENCH IPOTE3HBIX CUCTEM.

LlenTpanbHOE PO MPEINPHUATHSI — U3TOTOBJICHUE IIPOTE30B C HCIOJIB30BAHUEM YHHKAIBHBIX
pemenuii u Texuostoruii Blatchford, MHOTHE M3 KOTOPBIX CHHUCKAIIN ceOe MUPOBYIO OMYJISIPHOCTh
1 MCHOJIB3YIOTCSI OCTAIBHBIMH MPOU3BOIUTEISIMU ITPOTE3HBIX W3CTHHI:

- TEpBBII B MUPE O/IKOCOYCTOHYHMBBIN KOJIEHHBIH MOJTYJIb C OJIOKMPOBKOM I110]T BO3/ICHICTBHEM

Beca TMOJIb30BaTelIs,

- TepBasi B MHpe MOJIyJIbHAsl CHCTEMa IMPOTE3UPOBAHMS, U3TOTOBJICHHAS U3 KOMIO3UIIHOHHOTO
YTJIEBOJIOKHA, PUMEHSIONIETOCS B aBUAIIMOHHOM MTPOMBIIIICHHOCTH,

- TepBasi B MHPE ITPOTE3Hasi CHCTEMa C MUKPOIPOLIECCOPHBIM YIIPaBICHUEM JUIS TPOTE3NPOBaA-
HUSI NAIMEHTOB C aMITyTalllel BBIIIEC KOJICHA,

- MHTEJUIEKTYaJbHBIN ITPOTE3, 3aIyICHHBIN B CepHiiHOE TPOU3BOJCTBO B 1984 rony,

- TepBasi B MUpE, NOJHOCTHIO MHTETPUPOBAHHAST CHCTEMA JUISl TPOTE3UPOBAHUS HIDKHUX KO-
HEYHOCTEH, 00beIMHUBIIAS YIIPABIISIEMbIE MHUKPOITPOIIECCOPOM CTOITY M KOJICHHBIH MOJTYJIb,
paboTaromiye 1 «o0Iaromuecsd ApyT ¢ IpyroM B €MHON POrpaMMHOiL cpexe (puc. 1, 0).

Hogas cromna Elan (puc. I, B) mogpaxkaeT eCTeCTBEHHOMY JICHCTBHIO COITPOTHUBIICHHS MBI 1
JIBIDKCHUIO IIIMKOJIOTKU YEJIOBEKA 3a CUET a/IalTallii YPOBHEH I'M/PaBIMUECKOTO COMPOTHUBIICHHS

a 0 B

Puc. 1

JJIA OIITUMH3aIun YCTOﬁQHBOCTH npu CTOSIHUU U XOHB6€ IO HCPOBHBIM HJIK MMOKATHIM OIIOPHBIM
TOBCPXHOCTSAM. 10 YBCIMYHUBACT CUMMCTPUYHOCTDb HAI'PY3KW HA KOHCYHOCTH, IMMO3BOJACT OCY-
MECCTBIIATH XOZ[BGy Ha BBICOKHUX CKOPOCTAX U YMCHBUINTHL KOMIICHCATOPHBIC NBUKCHUS. B npo-
TE3HOM CHCTEME MNPUMCHCH CI/ITyaI_[I/IOHHHﬁ MOAXOA: CETCBLIC NAaTYMKU HEIPCPBIBHO CO6I/IpaIOT
JAaHHBIC O IIOJIB30BATCIIC, I[BHFaTCHBHOﬁ AKTUBHOCTHU U OHOpHOﬁ MOBCPXHOCTH.

BI/IOMeTpI/I‘leCKaSI TUAPABINYCCKAA TCXHOJIOTHUA obecrneurBaeT 0oJiee €CTECTBEHHOE U nepere-
Karomee IBHKXCHUEC IUKOJIOTKH HpI/IMeHeHO AKTHBHOC YIPABJICHHUEC CONNPOTHUBICHUCM — MHUKPO-
IpoHecCOpHOC ypaBJICHUE IPUBOAOM HpI/ICHOCﬁ6J'II/IBaeT COIMPOTUBJICHUC AJIA PA3JINYHBIX PCIKU-
moB. Ecthb PEKUM ,I[OHOHHI/ITGHBHOﬁ OIIOPBI IPU CTOAHUU, PEIKUM TOPMOKCHUEC U BCIIOMOT'aTCIIb-
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HBII PEKUM MU CITyCKe MOJ YKIOH. PaciernyieHHble Ipy>KUHBI MBICKA CTOIBI YIy4IIAKT COrJia-
COBAHHUE CTOMBI C HEPOBHOM OMOPHON MOBEPXHOCTHIO. Y IIPOILEHHBIN peXXUM IPOrpaMMUpPOBaHHUS
TI03BOJISIET IIPOU3BOIUTE OBICTPOE M MIPOCTOE MPOrPAMMHUPOBAHHE CTOIIBI.

Hogeiimast yHukanbpHasi cuctema Julst IpoTe3upoBanus Oespa Linx ucrnonbs3yeT MUKpOIporiec-
COpHOE yIpaBJIeHNE JUIs MMOJy4YeHust 00Jiee eCTEeCTBEHHOM peaKknny MpoTe3HOH KoHeyHocTu. [lo-
JIOOHO TOMY, KaK 3TO IIPOMUCXOAMT B YEJIOBEUECKOH aHATOMHHM, KOJICHHBIH MOAYJIb U CTOIIA B CH-
creMe Linx B3aMMOJIEHCTBYIOT JIpyT C IPYrOM M JNHAMHUYECKH ITOJICTPANBAIOTCS 1101 N3MEHEHHS
OKpY>Karollel cpe/ibl, J00aBIsist yCTOMYNBOCTD MPU CTOSIHUM, B TOM YHCIIE U HA TIOKATOH MOBEPX-
HOCTH, ¥ TIOMOTAIOT CBOOOTHOMY HEPEIBIKCHUIO MO OOJIBIINHCTBY CI0KHBIX OTIOPHBIX ITOBEPX-
Hoctedl. Cucrema Linx mozpa)kaeT MiIaBHOMY €CTECTBEHHOMY YEJIOBEYECKOMY JIBMKCHHUIO, TPH
KOTOPOM TeJIO TPH X0JIb0€ MOIEPKUBACTCSI B MAKCUMAJIBHO Y0OHOM M 9prOHOMHYHOM IOJIOKE-
HuH. K 0COOCHHOCTSIM NMPOTE3HOH MHTETPUPOBAHHOMN CUCTEMBI CIIETyeT OTHECTH: AMHAMUYECKUH
0aJaHCc-caMOIOCTUPOBKAa OTHOCHTENIFHO OIOPHOW MOBEPXHOCTH, YTO IO3BOJISICT IMOJIB30BATEIIO
PaBHOMEPHO PACHPEAENATh €r0 BEC U CHIXKATh KOMIEHCATOPHBIE JABMKEHUS, PEXUM 3aMKa MPHU
CTOSTHUM — (PUKCAIMS B HETIOJIBM)KHOM TIOJIOKEHUH TIPH JIFOOOM yTiie CTUOAHMS MTO3BOJISIET ITPO-
TE3HOM CUCTEME YJepKHUBATh PABHOBECHE IIPU HAXOXKAECHUHU HAa POBHON U HA HAKJIOHHOM MOBEPX-
HOCTH, TUHAMUYECKHN CIYCK MOJ YKJIOH - IPOIPECCUBHOE CONMPOTUBIEHUE KOJEHHOTO MOAYJIS
U CTOIIBI TIO3BOJIIET YBEPEHHO YNPABJIATH CIYCKOM MOJ| YKJIOH, MHTETpalys IBUKEHUS U UHTEN-
JIeKTa — CUHXPOHHAs PEaKIHs Ha MOJIYYEHHYIO OT JaTYNKOB HH(OPMAIINIO TIO3BOJISIET TOOUTHCS
MIPEBOCXOIHON AUHAMHUYECKON I[ETOCTHOCTH MOXOKU.

JlanbHeliee coBEPIIEHCTBOBAHUE WH(POPMAIMOHHBIX TEXHOJIOTHH TO3BOJIMIIO YYECHBIM CO3-
JlaTb OMOHNYecKHe POOOTH3UPOBAHHBIC IIPOTE3bI.

Hcnonp3yst mociieiHue JOCTHIKEHHS B 00JIACTH KOMIBIOTEPHBIX TEXHOJIOTHH, MaTepHajioBe-
JIeHns, poOOTOTEXHUKH, HEHpO(H3NOIOTHH, HEWPOICHXOJOrHn M Helpopeadunuramuu [TAO
«MHOYM nm. N.C. Bpyka» mianupyer 3aIyck cepuifHOro Mpou3BOCTBA IEPEJOBBIX OHOHMYE-
CKUX pOOOTH3MPOBAHHBIX MTPOTE30B.

Buonmueckmii poOOTH3NPOBaHHEIH poTe3 HIbKHEeH koHeuHoctn KUM-1020. BUHK — 6nonn-
YecKasi MHTEIUIEKTYalIbHAsl HIDKHSISI KOHEYHOCTh, HE UMEIOIAsi CEPUHHO BBIITYCKAEMbIX MUPOBBIX
aHaJIoroB, odecrieuynBarolas Hauboee MOJHOEe BOCIIONHEHUE (YHKIMH HIKHUX KOHEYHOCTEH,
yTpaueHHbIX BcaeacTBue ammyTtauuu. bBHK aBnseTcd nepBbIM MOJHOCTbIO aKTHBHO-aCCUCTUB-
HBIM TIPOTE30M Oepa, B KOTOPOM PEATN3yeTCsl CHHEPTeTHIEeCKHi 3(h(heKT OT COBMECTHOTO MpH-
MeHeHns: Moy kojaeaHoro KMM-21 n moxynsa cronmsr KUM-10. Haubomnee spko 3toT 3¢pdexr
BBIP@KEH MPH MOIbEME TI0 JIECTHHIIE TI0JIb30BATEIICH ¢ KOPOTKOW KyJIbTeil Oe/ipa Wil ¢ HU3KUMHU
($U3HMYECKNMHE BO3MOXKHOCTSIMH. [IpH MCTIIOJIB30BAHUM «TPaJUIMOHHBIX)» MTPOTE30B TAKUE IOJIb-
30BaTeJN TTOHUMAIOTCS 110 JIECTHUIIE «IIPUCTABHBIMY IIAroM, a B ciiydae ucnoip3oBanns BUHK
BO3MOYKEH HOPMAJBHBIA THIT JBIKEHHUS — TONIEpEeMEHHBIHN mar. B ¢a3ze mepeHoca cokpamaercs
¢byukuuonanbaas mHa BUHK 3a cuer nogustus Hocka Momyiisi ctonbl KUM-10 u crubanus
Moyist koneHHoro KMM-21. IIpu xontakte BUHK ¢ moBepXHOCTBIO CTyHEHH MOJYJb CTOIBI
BO3BpallaeTcs B HEUTpanbHOE MONOKEHHE, a MOAYIb KOJIeHHbIH KIIM-21 BBINOIHSAET akTUBHOE
pasrudaHue, TEM CaMbIM TIOMOTas TTOJIb30BATEIIO TOJHUMATHCSL.

Cucrema ynpasnenns BUHK ru6ko cogetaeT KoMaHIHOE yIIpaBICHHE TOIb30BaTEeNIEM U aBTO-
MaTHU3UPOBAHHOE YNPABJIECHHUE, IIPHU 3TOM MPUOPUTETHON 3a7adeil sIBIsieTCs] 6E30IacHOCTh MOJTh-
30Baressl. Takoe pelieHne JaeT MoJIb30BaTeII0 BO3MOKHOCTD HE «3ayMBIBAThCS» HAJl TEM Kak
BBITIOJTHATH JIBH)KEHHE, HO B TOXKE BPEMsI 1a€T BO3MOKHOCTh HEMOCPEACTBEHHO BIMATH HA Mapa-
MeTpHI (HYHKIIMOHUPOBAHUS CBOCH OMOHUYECKON WHTEIUIEKTYaTbHONH KOHEYHOCTH.

Buonnueckmii podoTu3npoBaHHbI Moaynb KomeHa KMM-21 — mrar Boepen B obmactu ot-
€4eCTBEHHOT0 MPOTE30CTpoeHHA. B oTnmune oT BceX MpeaplayMnX KOJIEHHBIX MOJIYJEH, ocy-
IIECTBISTIONINX CTHOAHNE U pa3ruOaHme MO/ IeHCTBHEM HHEPIHOHHBIX U BHemHIX cui, KUM-21
MOJKET Cru0aThCs/pa3rudaThes 3a CYET BCTPOSHHOTO MPHUBOJA ¢ COOCTBEHHBIM MCTOYHUKOM ITH-
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TaHWs, peanusysl GYHKIMH HE TOJBKO KOJEHHOTO CycTaBa, HO M (DYHKIIMIO MBI crubarernei/
pasrubaTtesneil KOJICHHOTO cycTaBa. B pesynbrare mosip30BarTess Mojy4aeT akTHBHYIO TIOMOIIb OT
Moy koieHHoro KMM-21 B Hanbosiee CIIOKHBIX ISl HETO CUTYalMsX, TAKUX KaK ITOBEM I10
JIECTHUIIE, BCTABAHUE U3 MOJIOKEHUSI CUAS, IEepeIlaruBaHue MPEMATCTBUH. DTO CHUXKAET KOMIIEH-
CaTOpHbIC HarPy3K1 Ha 37I0POBYIO KOHEYHOCTb, YTO B CBOIO OUEPE/Ib YBEIMUMBACT CBOOOTY M KOM-
¢dopTHOCTH NepenBIkeHni. {1t 6e3onmacHoCTH 1 KOM(OPTa I0JIB30BATENS ITPH JUTUTEILHOM CTO-
SIHUHM B MOJTyJIe PeaJln30BaH MEXaHNU3M aBTOMATHYECKOW OJIOKHPOBKH crubanus. MomyIb KOJIeH-
Helii KUM-21 HenpepbIBHO OTCIIEKUBAET CKOPOCTH JABHKCHUS, THIT IIOBEPXHOCTH  OCOOCHHOCTH
JIBIDKCHUH 10JIb30BaTeNsl, obecneyrBas Hanboiee ecrecTBeHHyIo moxoaky. KMM-21 nonHocTsio
coBMecTHM ¢ MoayneM cronsl KUM-10.

Bronnueckuii podotuznpoBaHHbIii Moayib cTonbl KMM-10 — mepBblif oTeuecTBeHHbIH OHo-
HUYECKUN aKTHBHO-aCCUCTUBHBIN MOAYJb CTOIBI, IPeIHA3HAUECH Ul NPOTE3UPOBAHUS JIOAEH C
amITyTalyeil HIKHUX KOHEYHOCTEH Ha ypOBHE TOJICHM M Oellpa M C ypOBHEM aKTHBHOCTH 2—4.
[Tpn xoxpbe Ha mpoTese, B cocTaB KOTOPOro BXOAUT Moayib crombl KMM-10, monb3oBaresnio
B OOJIBIIMHCTBE CIy4acB HET HEOOXOJMMOCTH «3ayMBIBATHCS» KaK €My CHeNaTh CIEAyIOIIUH
mar — KOMITO3UTHAs CTOIa 00ECHEeYUT yCTOWYMBOCTh Ha MEJIKMX HEPOBHOCTSIX MOBEPXHOCTH,
a BCTPOCHHBII MHKPOIPOIECCOP Ha OCHOBAHMM CHI'HAJIOB C JAaTYNKOB OOECIICUUT HM3MEHEHHE
yria TOJICHOCTOTHOIO IIapHUpa B COOTBETCTBUHU C HAKJIOHOM OMNOpPHOII moBepxHOCcTH. [Ipnmene-
HUE KOMITO3UTHOHM CTOITBI MO3BOJISIET H(PEKTUBHO 3aracaTh SHEPTHIO MPU KOHTAKTE C TOBEPXHO-
CTBIO U OTJaBaTh YHEPTUIO0 B MOMEHT OTTAJIKMBAHUS, YTO IPUBOIUT K CHUKEHUIO 3aTPaT SHEPrHU
IOJTL30BATEIsI, pacxoayeMoi Ha xo160y. Momnyns KUM-10 obecrieurBaeT 3aIuTy MOIb30BATEIIS
OT CIOTHIKaHUSI — B TIEPEHOCHOH (ha3e HHUKIIa MIara OCyIIECTBISICTCS MOJHATHE HOCKa CTOIIbI,
AQHAJOTUYHO TOMY, KaK 3TO MPOMCXOAUT y ectecTBeHHOl ctonbl. KMM-10 mpoct u komdopTen
B oKcIutyatanuu. Ilonp3oBaresnto OosblIe HE HY)KHO OSCITOKOMTHCS PU CMEHE 00yBH — MOJIYJIb
OCYIIECTBUT aBTOMATHYECKYIO TOJICTPONKY IO/ BBICOTY Kabiryka. Bce 9TO mo3BosieT 4eaoBeKy
TIepeHEeCIIEMY aMITyTaIMI0 HIDKHEH KOHEYHOCTH HauOoJiee MOJTHO BEPHYThCS K MPUBBIYHOM JUIS
HEro JKU3HU.

buonnueckuii podotnzupoBanHblii MoyIb J0KTsE KMUM-30 npeaHa3zHadyeH 1uisi IpoTe3upoBa-
HUS MAIMEHTOB C ammyTauueil Ha ypoBHe 1uieya. KIIM-30 nambonee MOIHO BOCCTAHABIMBACT
(YHKIMH yTPadeHHOT 0 JIOKTEBOTO CycTaBa. [1oyb30BaTenb OCYIIECTBISIET YIIPABICHUE CTHOAHH-
em u pasrudanneM KMM-30, Hampsras u pacciaOiss COXpaHUBIIAECS MBIIIIEI TUIeYa, TPUIEM
MMEET BO3MOKHOCTh HE TOJBKO OCYIIECTBUTH CTHOAHHNE HA ONPEICIICHHBIH YToJl, HO U KOHTPOJIU-
pOBaTh CKOPOCTH NEepeMEIIeHUs. B IBIKEHUH JIOKTEBOW MOy b IPAKTHYECKN OECITyMEH, MOXKET
«IIOJJHUMATB)» IPy3 U oOecreuynBaTh OECCTylneHuaTyo (PUKCalno ¢ BO3MOKHOCTBIO YepIKaHUs
rpy3a. KNM-30 obecrieuynBaeT 3alIUTy MOIB30BATENsI OT OMACHBIX HArPY30K — B CITydae MPEBbI-
menns gomyctumoit Harpy3ku KMIM-30 ocymecTBiseT miaBHOe pasrubanue/crudbanue. Kpome
storo KMM-30 npenocTasiisieT n0Jb30BaTEN0 BO3MOKHOCTD TOBOPOTA MPEAIIIEUbsS OTHOCUTEIb-
HO IUIeYa B PYYHOM peXuMe. PazMepbl MOIyIIst HO3BOJISIIOT €r0 CKPBITh 01 KOCMETHYECKOH 000-
J04KoH. Bece 310 00ecrieunBaeT 1moib30BaTeN0 €CTECTBEHHOCTh M IIPOCTOTY MPH 3KCILTyaTalnu
Moy 1okTst KUM-30.

Hawubonee nnTepecHa pa3paboTka 3JIeKTPOMEXaHUIECKOT 0 IIPOTE3a YEIOBEUECKOI PYKH C CH-
CTEMOI HEHPOHHOTO YIIPABJICHHS, MAKCUMAIIBHO ITIOBTOPSIONIETO (DyHKIIMOHATIBHBIE BO3MOKHOCTH
peanbHON pyKH 4enoBeka. JJaHHBIH IPOTE3 TOKEH BEPHYTH JIFOASIM BO3MOKHOCTh MAKCUMAJIBHO
ce0s1 00CITy)KHUBaTh, CHIPABIISITh €KETHEBHBIC HYXK/Ibl U 3aHUMAThCsl JTFOOUMBIM JiesioM. [1pu aTom
HEMAaJIOBAYKHOU COCTABIISIOIIEH SIBIISIETCS €r0 HU3Kasi CTOMMOCTb, TI03BOJISAONLIAs PACHIMPUTH KPYT
JOCTYITHOCTH JaHHOH pa3paboTKy.

BrosnexTpuueckuii MpoTe3 COAEPIKUT MEKTPOJIbI, KOTOPBIE CUMTBHIBAIOT 3JEKTPUIECKUH TOK,
BbIpa0daThIBaEMbIH MyCKyJIaM1 IIPH MX COKPAIICHNH, 3aTeM MEePEIaloT ero Ha MUKPOIPOLIECCOp U
MIPUBOJAT TIpoTe3 B aeiicTBue. [IpoTe3 BIMONHACT (PyHKIMH BpaLIeHUs KHCThIO, 3aXBaTa U yJep-
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JKaHUS IpeaAMeToB. [Ipu 3TOM OHOAIIEKTPUYECKHI TTPOTE3 TO3BOJISIET MOJIB30BATHCSI TAKUMH MH-
HHUATIOPHBIMH BEIlAMHM, KaK IIapHKOBasi pydka, JOXKa, BUIKa U T.1. [locnequue Momudukammm
OMODJIEKTPUYECKUX KUCTEH MMEIOT B MaJbLIEBON 30HE CIICIHAIBHBIE CEHCOPHBIC NaTYUKH, KOH-
TPOJIUPYIOIINE YCHIINE 3aXBaTa MpeaMeTa. DTO MMO3BOJISICT OpaTh XPYNKUE MPEAMETHI, HaIpuMmep,
KypHHOE SIiI10, OOKaJl U3 TOHKOT'O CTEKJIA | T.[I.

Ha naHHBIM MOMEHT HCCIEI0OBAHUSI HANIPABIEHbI HA CO3/IaHHE TAK Ha3bIBAEMOW «IPOTE3UPY-
IOMIEH KOXW», CIIOCOOHOW IepenaBaTh Ocs3aTebHbIE OLyIIEHHS. «JlJIsi 5TOro XUpyprud4ecKiuM
MyTEM y4€HbIC YCTaHABIMBAIOT CIEHUAIbHBIA UMIUIAHTAT PSIJIOM C HEPBHBIM CTBOJIOM, KOTOPBIH
JIO yTpaThl MAIlMEHTOM KOHEYHOCTH YMpaBisul ero. [locine MMIUIaHTanuu JaHHOTO yCTPOWCTBA
HEepBHAs TKaHb ITOCTENEHHO MPOPACTAET Yepe3 HEro, U HEPBHBIE UMITYJILChI, KOTOPBIE Ha MOJCO-
3HATEJIHHOM YPOBHE BBIPA0ATHIBACT YEIIOBEK, N3y4alOTCsl M 3alIMCBIBAIOTCS. 3aTeM Ha UX OCHOBE
XapaKTepHbIE YNPaBIISAIOLINE CUTHAIBI MOJAIOTCS K NPUEMHHUKY JIEKTPOMEXAHUYECKOT0 IpoTe3a
pyKu.

PaccMoTpuM coBpeMeHHBIE pa3padOTKH BETyIIHX YHUBEPCHUTETOB.

KeMOpHIKCKIH [IEHTP BOCCTAHOBJIEHUSI MO3Ta 3aHUMAETCS TEXHOJIOTHEH Iepeadr KOMaH/
1o 6ecripoBoiHOMY MHTEp(Eiicy OT HOCUTENSI MPOTE3a K YacTsIM €ro MEXaHHUeCKOH pyKH — OT-
JISIBHBIM «Tajblam». Pa3pabaTbiBaeMblii UMIUIAHTAT XUPYPIUYECKUM ITyTEM yCTaHABINBACTCS
PSAOM C HEPBOM, KOTOPBIH 10 yTpaThl HOCUTENIEM KOHEYHOCTH yHpaBisl e€ro. [locie BKUBIECHUS
HepBHasl TKaHb MEUICHHO ITPOpacTaeT 4epe3 yCTpoucTBo. HepBHBIE NMITYIIBCHI, KOTOpBIE Oecco3-
HaTEeJBEHO BhIPA0AThIBACT HOCUTEINb, 3aTEM M3YYalOTCsl, M HAa MX OCHOBE MOJIAIOTCS YIIPABIISIONINE
CUTHAJBI K IPUEMHUKY JIEKTPOMEXaHUUECKOro MPoTe3a.

Jlaboparopust THOKHNX OMOIEKTPOHHBIX HHTEpdeiicoB DeaepanbHON MOTUTEXHUYECKOH KO-
a1 Jlozanus! (IBeitmapust), [TurtcOyprekuii yausepcutet u Jlabopatopus MpUKIaTHON QU3HKH
VYuusepcurera [)xona XOoNnKHHCA NPU TOAJEPKKE ATEHTCTBA MEPCIEKTUBHBIX 00OPOHHBIX HC-
cienoBanunit (DAPRA), punancupyemoro Ilentaronom paspadorann MoaysibHBII IPOTE3 KOHEY-
Hoctu (Modular Prosthetic Limb, MPL), Becsmuit okono 9 ¢pyHTOB min 4 Xr, TO €CTh IPUMEPHO
CTOJBKO K€, CKOJIBKO «HACTOAIIas» dejaoBedeckas pyka. I[Ipote3 obmamaer 22 cTemeHsIMH CBO-
00161, BKITIOUAsi HE3aBUCHMBIC JBMIKCHUS KaXKIOTO Maiblia, U OOPaTHOW CBS3bIO, B YaCTHOCTH,
OTAEIbHBIMU (PyHKIMSAMHU Ocsi3aHus. B Mo3r yenoBeka OyIyT BCTpauBaThCs MEKPOCXEMBI, TO3BO-
JISIFOIIME YIIPABIIATH MTPOTE30M — 3JIEKTPOMEXAHHNUECKOM PyKOH — CHIION MBICIH, TO €CTh TOYHO
TakK e, Kak eclii ObI 3TO ObIIIa 0OBIYHAS «KHUBAT» PyKa.

Tems-ABuBckuii yauBepeutet (Tel-Aviv University) paspaboTan mpoekt nmporeza SmartHand,
KOTOPBIN SIBISIETCSI BOIIOIICHUEM BCEX IOCIEIHHUX JOCTHKCHHUH B 00JACTH IMPOTE3MPOBAHUS,
nH(OPMAMOHHBIX TEXHOJIOTHI 1 HelipoOuooruu. Kax/plii cycras nmpoTes3a MpuBOJUTCS B JICH-
CTBHE YETHIPHMsI CEPBOIPUBOJIAMH U 000PYI0BaH COPOKA TaTYNKAaMHU, KOTOPbIE U JAIOT MAllUeHTY
BO3MOKHOCTH OIIYIICHUN. [[BIKEHUS MPOTE3a MOJHOCTHIO KOMUPYIOT ABWKCHUS YEIOBEUYECKOI
pyku. Ceifuac y4eHble AETAIOT ISt HETO 000JIOUKY M3 HCKYCCTBEHHOM KOXKH, IOCIIE YETO 3TY PYKY
CMOKET OTIMYUTH OT HACTOSILEH TOJIBKO MOCBSILEHHBIN YelloBeK. YueHble U3 Tenb-ABUBCKOTO
YHHBEPCHUTETA TPOBEIH TIEPBYI0 B MHUpE YCIEUIHYIO OIEpalHio, B pe3yJbTaTe KOTOPOH HCKYycC-
CTBEHHasl pyKa-TpoTe3 OblIa MMOJKII0YEeHa K KUBBIM HEPBHBIM OKOHYAHUSIM IAI[MEHTa, YTO JIAJI0
BO3MOYKHOCTH MAIIUEHTY HE TOJIBKO YIIPABIATH JIBI)KEHUSIMU IIPOTE3a, HO U UyBCTBOBATh IIPUKOC-
HOBEHHS K IIPEIMETaM.

3apyOekHbIe MPOMBIIIIICHHBIE TTPOU3BOJUTENN MPOTE30B BEPXHUX KOHEUHOCTeH. B obOmactu
MPOTE30B BEPXHUX KOHEYHOCTEH mociennei pazpadorkoii kommnanun Otto Bock sBisieTcst KUCTh
MichelangeloR ¢ cucremoii Axon-BusR.

OCHOBHBIM TPOJYKTOM y3KOCTICHIHATN3NPOBaHHON Kommannu BeBionic sBisercs kucts Be-
bionic 3 ¢ MojyJeM AMCTAHIIMOHHOTO YIPABJICHHS, YTO MO3BOJSET MOJIB30BATEINO C TOMOIIBIO
cnenuainbHOro 110 HacTpamBaTh TaKyr0 MCKYCCTBEHHYIO PYKy: M3MEHATh HaOop ee QyHKUUIl
MOJM(UIIMPOBATH THIT 3aXBaTa.
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Kommnanust Touch Bionics Taxke mMeer coOCTBEHHYIO pa3pabOTKy — IPOTE3 KUCTH PYKH,
C TIOMOIIBIO0 KOTOPOTO YEJIOBEK MOKET BBIMOJHATH AK€ CIOXKHBIE MAHUITYJISIIMU. Y CTPOHCTBO
00J1a1aeT MUOIIEKTPUYECKOI CHCTEMOH YIpaBJICHHsI, KOTJIa Ha COXPaHUBILIEMCS] y4acTKe KOHed-
HOCTH CYMTBIBAIOTCS] MBIIIEYHBIE UMITYJILCHI ¥ TIPEOOPA3YIOTCSl B COOTBETCTBYIOIME KOMAHIbI JIIS
WCIIOJTHUTENIFHBIX MPUBOJIOB MpoTe3a. KpoMe Toro, ammapar CoJAepKUT MOJYJIb OECIpOBOJHOM
CBsI3U 1 00J1a1aeT THOKOI CHCTEMOW HACTPOMKH TOJIB30BATENIEM, YTO €lle OOJIBIIIE pacIupseT ero
(YHKIIMOHAJIBHOCTh B CPAaBHEHUH C aHAJIOTHYHBIMHU PEIICHUSIMH.

Hawubornee nepcriekTuBHa pa3paboTka UCKYCCTBEHHOM pykH i-Limb ¢ BcTpoeHHBIME MOTOpa-
MH, KOTOpbIe 00eCIeYrnBaloT eif bosiee TOUHYIO paboTy H Bmcoxy}o YYBCTBHUTEILHOCTH I10 CPaB-
HEHHUIO C JIPYyTUMH TIPOTe3aMu. JTa pyKa KpermuTcs
K aMIyTHPOBAaHHOW KOHEYHOCTH M COJICPIKUT TIepe-
3apspkaeMble OaTaped M CEHCOPBI, OTCIIEKHBAIO-
M€ MHO3JIEKTPUYECKUE TOKH B MBIIIIAX, KOTOPbIE
KOT/Ia-TO YIPABILUTH PYKOH M UIMEET TSITh OT/IENTbHO
PpaboTarONINX TAJBIICB.

Hauboiee crmoxxHOro MH(OPMAIMOHHOTO 00e-
crieyeHus TpedyeT pa3paboTka IK30CKEK30CKEIIETOB
Ha OCHOBE BEPXHHX KOHEUHOCTEH (puc. 2).

JlaHHBI 9K30CKEJeT BBIMyCcKaeTcst (QUpMon |
Endolite u obnamaer o0beMOM JBMIKEHWH, INpH-
OJIDKEHHBIM K TIOKa3aTelsiM 3/10pOBOTO UeNIOBEKa.
Bce ero ¢parMeHTBI HOBTOPSIIOT CTPOCHUE BEPXHEH
KOHEYHOCTH YeJIOBEeKa, NMEIOT JIETKYI0 U MPOYHYIO
KOHCTPYKIIMIO, aJaNTHPYEeMyl0 K aHaTOMHYECKUM 1 .
rapamMeTpamM KOHEYHOCTEH, JUI H3TOTOBIICHUS
MIPUMEHEHBl OMOJIOTHYECKH HWHEPTHBIE MaTepHa- Puc. 2
161, CepuifHO BBIMYCKAIONMIMXCS 9K30CKEIETOB ITOKa KpaiiHe Mao, Ho Oy/yIiee, HECOMHEHHO, 3a
Humu. Takne pa3paOoTKu siBisieTcss HanOoJIee CIOKHBIMU JUIS COTIIACOBAaHMST MH(POPMAIIMOHHBIX
1 YIIPaBJIEHUYECKUX XapaKTEPUCTHK OMOTEXHUYECKON CHCTEMBI, 1 TPEOYIOT HHTEIUIEKTYaIH3alluH
IIPOM3BO/ICTBEHHBIX TEXHOJOTHH M IPOTPAaMMHOTO 00ECIIeYeHH s,

Jlutepatypa

1. http://compulenta.computerra.ru/archive/biotechnology/667028/
http://www.gamer.ru/everything/protezirovanie-ili-kak-meditsina-s-sovremennymi-
tehnologiyami-pomogayut-lyudyam-zhit

3. http://www.medikforum.ru/news/medicine_news/197-uchenye-soedinili-protez-s-

mozgom.html

http://www.slideshare.net/igorod/kaplan-alexander-brain-computer-interface
http://2045.ru/news/31226.html
http://ineum.ru/bionicheskie-robotizirovannye-ekzoprotezy
http://endolite.ru/menu-option-about-prosthesis
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UCHOJb30BAHUE JUHEMHO-KOHIIEHTPUYECKOT'O TPUHIIATIA
OBYYEHWUS B TIPENNIOJJABAHUU JUCHUITIJINH HTH®OPMALIMOHHOI'O TUKJIA
B NHKJIFO3UBHOM OBPA3OBAHUN

Annomayusn: B cmamve paccmampugaiomes HEKOmMopwvle npuembl, UCHOIb3YIOUUECs 8 NPENO-
0a8aHuy OUCYUNIUH UHPOPMAYUOHHO20 YUKILA (UHDOPMAMUKA, NPOSPAMMUPOBAHUE, AN2OPUMMU-
3ayus u op.) oaa yuawuxcsa ¢ OB3 (enasnvim obpazom, ¢ Hapyulenusmu onopHo-08UameibHO20
annapama) u y4umeleaiowue ux cneyupuyeckue 0coOeHHOCmU 80CHpUsmMusl UHgopmayuu npu
obyuenuu.

Kniouesvie cnosa: npenooasanue, npuémvl, IUHEUHO-KOHYEHMPUYECKUTI NPUHYUN, BOCTIPUSL-
mue, oOyyenue, yuauuecsi, Ho30102UlU.

Pereppelkina Y.V. «<MGGEU»
Merenkova T.V., Russian University of Transport

THE USE OF LINEAR-CONCENTRIC PRINCIPLE OF TEACHING
IN THE TEACHING OF DISCIPLINES INFORMATION CYCLE
IN INCLUSIVE EDUCATION

Annotation: The article deals with some techniques used in the teaching of disciplines of the
information cycle (computer science, programming, algorithmization, etc.) for students with dis-
abilities (mainly with disorders of the musculoskeletal system) and taking into account their spe-
cific features of the perception of information in training.

Keywords: teaching, techniques, linear-concentric principle, perception, learning, students,
nosology.

Beenenne. CTpykTypa HapyIICHHUH MO3HABATEIBHOMN cepnl oOyuatomuxcs ¢ OB3 (rimaBHbIM
obpazom, ¢ JLIT) umeer psn crenuduueckux 0COOCHHOCTEW: MPUCYTCTBYET HEPaBHOMEPHbIH,
JTUCTaPMOHMYHBIN XapaKTep HapyIICHHH OTAENTbHBIX NCUXHUYECKUX (YHKIMA; IMOBBIIICHHAS
HMHEPTHOCTH ¥ 3aMEIJICHHOCTh BCEX IICUXMUYECKUX MTPOIIECCOB, aCTEHUUECKNE COCTOSHUS U, UTO SIB-
JISeTCA OHOW U3 TTIaBHBIX MPOOJIeM 00ydeHus, - OTpaHIMYCHHBIH 3armac 3HaHUH U IpeICTaBICHUHT
00 oxpyxatoriem mupe. Kpome toro, y muorux mui ¢ JILIIT (He3aBucumo ot GopMbl HapyIIeHNs )
MIPOSIBIISIETCS MOBHIIIEHHAS TPEOOBATEIHHOCTD K OKPY>KAIOIIMM (B TOM YHCIIE K IPENOoaBaTesIM 1
K YPOBHIO IPETIOAABAHUS AUCIUIUINH), CeOsTI00ne M STOIEHTPH3M, KOTOPBIE BO B3POCIOM HEepH-
0J1¢ KHM3HHU OYEHb TPYAHO KOPPEKTUPYIOTCS M OTPULIATETIHHO BIHSIOT Ha Ka4yeCTBO Mporiecca 00-
y4eHHUs ¥ 00yCIOBICHBI H30JSAIMEH TAKHX HHIUBUIYYMOB OT 00IecTBEHHOH Xn3HU. TeMm He Me-
Hee, mHorue yuyammecs ¢ JJLIT crpemsiTcst pacipuTh COOCTBEHHBIN KPYTo30p M, 4acTo 00Jagas
HEeCTaHJaPTHBIM MBIIUICHUEM, UCIIBITHIBAIOT OOJIBIIYIO0 HOTPEOHOCTD B IOJIyYSHUH HH(OpMALINH,
MPEICTABJICHHON B HEOOBIYHOM (hOopMe, a TAaK)Ke UMEIOT MOTPEOHOCTh OTBIICYBCS OT OCHOBHOM
TEMBI 3aHATHI C TIOMOIIBI0 MHTEIUICKTYAJIbHBIX yNpaKHEHUH. B CBS3M € 3TUM AMIaKTHYECKUE
MO/JIENIN TIPOBEICHHSI 3aHATHH CYIIECTBEHHO MEHSIOTCS B YCIOBUSAX MHKITIO3UH.

MeToasbl NpenoJaBaHus AUCUUILINH HH(POPMALMOHHOT0 UKIA y odydaromuxes ¢ OB3.
Bo Bcem mupe cucTeMbl 00pa3oBaHUs CTOAT Mepe]] HEOOXOAUMOCTBIO MUCTIOIh30BaTh HOBBIE MH-
(opManMoHHbIE 1 KOMMYHHKAIIMOHHbBIE TEXHOJIOTUU JUIS (POPMHUPOBAHUS Y ydYaIlUXCs 3HAHUN U
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yMEeHHH, KoTopble mmoTpedytoTcs uM B XXI Beke. M3ydyenue yero-nmmbo — 3T0 €CTECTBEHHOE CO-
CTOSIHHE MO3Ta, OJIHAKO TPOIecC OOyUeHHMs ISl KaXKJOr0 HOCHT WH/AWBHUYyaJbHBIA XapakTep.
PenponykTiBHBIE METO/BI OOYUCHHUS TIPH UCTIOIB30BAHUN KOMIBIOTEPHBIX 00YYaIOMINX CHCTEM
MIPUOOPETAIOT CBOWCTBA JINYHOCTHO-OPUEHTHPOBAHHOTO OOYYEHHs, TA€ YYallHecs MOJIydaroT
BO3MOXKHOCTb BBICTpaMBaTh WHJUBHIyaJIbHbIE 00pa30BaTeNbHbIE TPACKTOPHH B 3aBUCHMOCTH
OT YCIICITHOCTH OOYYEeHUS W JIMYHOCTHBIX IICHXOJOTHYECKMX KadyecTB (BOCIPHATHSA, MaMSTH,
MbIIUTeHUS U 1p.). s kareropuii odydatonuxcs ¢ LI Hy»KHO HCHOIB30BAaTh Pa3HOBHUIHO-
CTH MH(OPMAIMOHHO-KOMMYHHKAIIMOHHOTO Mojxo/a K o0y4enuro. [IpakTuka mokaszana, 4yTo B
YCIOBHSAX MHKIIIO3UU COBMECTHAsl MPOEKTHAs JEATENbHOCTh HECKOJBKUX CTYAECHTOB C Pa3HBIMU
BUIaMH MHBAJIMIHOCTH U 0€3 Hee J]aeT XOPOIIne pe3ysbTaThl. TeMbl MPOEKTOB 0 JUCIUITITMHAM
MH()OPMAIMOHHOTO IIUKJIA MOTYT OBITH CBSI3aHBI C IPOrPAaMMHPOBAHHEM, CO3/JaHUEM aHUMAallMOH-
HBIX UTPOBBIX CIOJKETOB, pa3pabOTKoN calfToB 1 aAp. O0a Tna 00y4aromuxcs MOTYT HOJTHOLECHHO
TI0JIb30BATHCS AIEKTPOHHBIMH CPE/ICTBAMH aHAIM3a PE3yJIbTaTOB 00ydeHHs, 001aaas sl 3TOro
HABBIKAMH, HE 3aBUCSIIUMH OT TUIIA HHBAIMIHOCTH, XOTSI HCOOXOUMO YUUTHIBATh TOT (DAKT, U4TO
IIPU Pa3IMYHBIX BUAAaX TECTUPOBAHMS U ONPOCOB YPOBEHb MOHUMAHHS M CKOPOCTH BBINOJIHEHUS
3aJ]aHUH y ATUX TPYHIT 00YHAIOMINXCSI MOKET OTJINYATHCS.

PaccMoTprM OCHOBHBIE ITPOOIIEMBI ITpoIiecca 00y4YeHHs U IPUEMBI, HCTIOJIB3YIOLIUXCS JUIS T10-
BBIIICHUS (PEKTUBHOCTH O00YyUCHHS TUCHUIUTMHAM WH(POPMAIIMOHHOTO UK 3TUX KaTeropui
YUaIIHUXCs B YCIOBUSAX UHKIIO3UM.

1. TpyaHocTH B OCBOCHHH y4yeOHOTro MaTrepualia y JIMI ¢ HapyIICHUSIMH OMOPHO-ABHUIATEIb-
Horo ammapata (O/1A) ycyry0mstrorcest 0ciiabJIeHHBIM COCTOSIHHEM X HEPBHOM CHCTEMBI: HAOIIO-
JIafoTCs ObICTpasi yTOMIIIEMOCTh M HU3Kasi pab0TOCIIOCOOHOCTD, a TaKKe 4acTo HapylleHa Koop-
JUHanuUs ABIbKeHUH. HegocTaTku maMsTH BeAyT K MEUIEHHOMY HAKOIUIEHUIO 3HAHUM M yMEHHH
10 y4eOHBIM JUCIUITIMHAM. J{MCINIUTMHEI HHPOPMAIIMOHHOTO [UKJIA, COACPKAIINE TIPHHITHUITBI
JIOTMKH ¥ MaTeMaTHKH, paboTa ¢ KOTOPBIMH CHIIHO Harpy»aeT YeJOBEUYECKHI MO3T, yBeIHIHBa-
10T 3TU TPYTHOCTH.

B aTom cityyae NEKIIMOHHBIA W JOTOJHUTENIBHBIN MaTepuail MH(GOPMAIMOHHOTO XapakTepa
HEOOXOAMMO JaBaTh B IMCbMEHHOM BHJIC. YYalllecsl CAaMOCTOSITEIIFHO IIPOCMATPUBAIOT U H3yda-
10T €ro JI0Ma, BBIJICIISIIOT ISt ce0sl HEMOHSTHBIC MOMEHTHI M HA MX OCHOBE ()OPMHUPYIOT BOIIPOCHI
npenoaasatenio. [Ipn ruiaHMpOBaHNH ¥ IPOBEICHUN ayAMTOPHBIX 3aHATHH [1eJIecO00pa3Ho OIu-
partbCs Ha JIMHEHHO-KOHIIEHTPHYECKUI PUHIIUIT 00YYEHHS, UTO TIPEJIIONIaraeT CTPOMTh N3yYeHNE
HOBOT'O MaTepHaJia Ha MPOIILIOM OIbITE 00YYaIOIIErocs, Ha Ka)IOM dTarne o0y4eHUs! U3y4atoTCs
OJTHM U T€ K€ HAIPABJICHHS JCATEIBHOCTH, HO KaX/IbII pa3 paccMaTpuBaroTcsi Ha 00jIee BHICOKOM
YPOBHE ¥ C pa3JIMuHBIX TOYEK 3peHHs (puc. 1), a TakKe BBOJUTCS MHOTOKPAaTHOE MOBTOPEHUE
Marepuana.

2. Madopmanus, moiryyaeMasi yIauiMHCs Ha JICKIUAX U MPAKTHYCCKIX 3aHIATUIX MOXKET BOC-
IIPUHUMATHCS, ITepepabaThIBATHCS U HCIOJIB30BaThCs (pparMeHTapHo, To ecTh Juna ¢ O/1A moryt
3allOMUHATh HE BCIO MH(POPMAIIHIO, a TAKXKe, BBULY 0COOCHHOCTEH BOCIIPUSATHS, 00JIEe CIIOKHBIH
yueOHBII MaTepHal ISl HUX MOKET OKa3aThCsl 00Jiee MPOCTHIM U IIOHATHBIM.

DTO He 03HAYaeT, YTO ECJIM Ha ONPEJICICHHOM dTarie 00y4eHHsl yCBOCHA JINIIb YacTh HHPOP-
Mallnu, To OHa He OyJIeT B JaJIbHEeHIIIeM yCBOeHa B OJIHOM oObeMe. [loctenenHoe opMupoBanue
«TIOJIHOW KapTHHBD» MOXET MPOU30MTH y ydallerocs no3:xe. B NeKIMOHHBIN U JONOJTHUTENbHBIN
Marepuas HHPOPMAIIMOHHOTO XapaKTepa Jy4lle BKJII0YaTh MEJIKUE JICTaIH U II0JPOOHOCTH, KO-
TOpBIE OOBIYHO OIMYCKArOTCSl B CTAHJAPTHBIX JIEKIMAX, ofHako st jmi ¢ OJIA oM momorator
CBSI3BIBATh MEXK/1y COOOH B €MHYIO KapTHHY OJIOKH OoJiee MpocToro Marepuana, KOTOpblii MeHee
TIOHSITEH M JUI OOBIYHBIX YYAIIMXCS YaCTO COKPAIACTCS MIIH MPOITYCKAETCS B TOM IPEIIOII0Ke-
HUM, YTO YUAIIMHCS CaM CIIOCOOEH yJIOBUTH CBS3b MEXKTY STHMH JACTASIMH H «IOCTPOHUTH MOJHYIO
KapTUHY».
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Puc. 1. Cnaiifpl U3 JeKUUH IBYX pa3HbIX KypcoB
(«ApxuTekTypa KoMIibtorepa» 1 «OrnepaioHHble CUCTEMbI») — KOHBEHEPHBIN THIT
00pabOTKH JTaHHBIX (KOMAaH/IbI Ha AIapaTHOM M IPOTrPaMMHON YPOBHSIX):
B3IJI51/1 HA MPUHIIMIT KOHBEHEepU3aluu 1o/ pa3HbIMU yTlIlaMu

(Ucrounuku: [5], [6])

Hanpuwmep, mpoMeXyTOUHBIE «3BEHBS» B 3aKOHe Mypa 4acTO MPOITyCKAIOT MPH HU3TI0KCHUN
MaTepHaa, He MPeIOCTaBIsIsI MONHYI0 TaOIHIly MPOW3BEAEHHBIX MPOIECCOPOB, a TONBKO KITIO-
YeBBIE YAaCTH — TJIABHBIE MOJIENN JIMHEHKH MPOIECCOPOB, B CBSA3M C YeM BO3HUKAIOT JIOTIOHU-
TEJBHBIE BOTIPOCHI, TIOCKOJIBKY YYaIIHecs IMBITAIOTCS pa3o0paTbes B HyMepalyy, Ha3BaHUAX U OT-
JTUYUAX MoJeneil MexX Iy coOOH, MBITasiCh, TAKIM 00pa3oM, IPEACTaBUTH cebe TONHYI0 KapTHHY
IBOJTIOINH KOMIIBIOTEPHON MHUKPOIIPOIIECCOPHON TEXHUKH H T.J. (puc. 2). [Io3ToMy 04eHb BaKHO
B IIPOIIECCE U3IIOKEHHUS MaTeprana GUKCHPOBATH MTPOMEKYTOUHBIE JETAITH, YTOOBI 00yJatOITUHCS
MOT YJIOBUTH CBS3b JeTaJeH APYT C APYTOM.

3.V yuamuxcs ¢ Hapymennsamu O/]A HapymeHa KOOpIMHAINS IBIKSHIH, 09€Hb 9acTo IIJI0-
X0 pa3BUTa MOTOPHKA PYK, OATOMY OHH HE MOTYT HOPMAaJbHO IHCATh, & HEKOTOpPbIE W pado-
TaTh C TMIEYaTHBIM MAaTEPHAJIOM CaMOCTOSTENBHO; UM TPYAHO, HAIPUMEP, TOYHO ITOKA3aTh TOUKY
Ha rpaduke, HATH CIIOBO B TEKCTE, OOBEKT B CXeMe U T.A. Takxke y OOJNBIIMHCTBA JIHUI[ CHIKEH
3arac MpeJCTaBICHAN O MpeaMeTax U SBICHUAX OKPYKAIOIIEro MUpa, MPeodIagaeT 3puTeIbHas
MaMSTh, IO3TOMY OHH IIJIOX0 BOCTIPHHUMAIOT Ha CITyX OOBACHEHHS 1aKe HEOOIBIIIOTO KOJTHMIECTBA
nHpOPMAaNNHN, 0COOCHHO U3 00TACTH TOYHBIX HAYK (C TPYIOM PACIIO3HAIOTCS HA CIyX, HAIPHUMED,
ompeneeHus PU3NUECKUX BEIWIHH WIN TIOHATHH).

B 3TOM ciryuae 9uTeHHe JEKIWM B CTaHZAPTHOM BapHaHTE HE MPEACTABIISIETCS BO3MOXKHBIM
JTake B 3aMEIJICHHOM TEMIIE, TIOATOMY HCKIIFOYAIOTCS BCE BHUIBI CAMOCTOSATEIBHBIX MTHCHMEHHBIX
pabot, mpoBepka 3HAHUK TMPOBOIHUTCS C TOMOIIBIO TECTOB Ha KOMITBIOTEPE WIIH B JOpPME HHINBHU-
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Puc. 2. Cxemarudeckoe n3o0pakeHne 3axkona Mypa

(a) TunmaHOE TIpeacTaBieHue; (0) cxeMa ¢ MOJHBIM CHHCKOM TPOU3BEICHHBIX TPOIIECCOPOB;
(B) BBIIENICHNE TEHJCHIMH pa3BUTHS (TpeHAOB); (T) KiIaccH(PUKAIMS 1O THIIAM MHTETPAIBHBIX
cXeM; (J1) 9BOJIIOIIMOHHOE Pa3BUTHE - AHAJIOTHS C KUBBIMU OpTaHU3MaMHU

(Uctounuku: [6]-[11])
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JTyaJIbHOM OeceJTbl, a CAMOCTOSTEIbHO N3yUSHHBINH MaTepuall Npe/ICTaBIsIeTCs B BUJIE TIPE3CHTANT
K fgoknany. KomrneHncupoBars oTcTaBaHue B TeMIe (PUKCHPOBAHMS M BOCIIPUSTHS MOIydaeMol Ha
JIEKIUSX MHPOPMAIIMK MOXKHO ITyTeM BKIIIOUCHHMS B JICKIIMOHHBIN BU3yalbHBIN MaTepual (Iipe3eH-
TaImu, TpaduuecKas ¥ BUICOMH(OPMAIIHST) CXEM C MAaKCHMaJIbHOM CTETEHBIO AeTaIN3aluK H 0TO-
OpaskeHHeM JIOTHYECKHX CBS3eH MeXay MX KoMIloHeHTamH. Yuamecs ¢ OJ]A xoporo Bocnpu-
HUMAIOT BU3YaJIbHYI0 HH(OpManuio B (hopMe Mpe3eHTaIi, OHH JIIO0SIT YUTATh TPE0CTaBICHHbIE
UM B DJIEKTPOHHOM BHJE JIEKLIUH U, TPHU HAJMYUX JOCTATOYHOTO IMOHUMAaHUS NpeaMeTa, MOTyT
CaMOCTOATENILHO HCKaTh B VIHTEepHEeTE M M3yuaTh HH(OpManHIo 110 Hy>KHOI Teme. Hanndne cxem
C MaKCUMaJBbHOW CTENEHBIO JieTann3auu (1.2, mpumep u3 puc. 2) BCIeICTBUE OONBIIOro o0beMa
nH(pOpMaNNK HE MO3BOJIUT KAYECTBEHHO 3alIOMHHUTH U TIOHSTH HOBBI MaTepual ¢ IepBoro pasa,
HO CYIIECTBEHHO IIOMOKET Pa300paThCsi B HEM MPU CAMOCTOSTEIBHOM M3Y4YEeHHH J0Ma. DTO CHU-
MaeT ICUXOJIOTHYECKNI Oapbep B BUJIE CTpaxa HE YCBOUTH IIPEACTAaBICHHBIN JICKIIMOHHBINA MaTe-
pHa, MOCKOJIBbKY 00y4arolMMCs IOCTYITHO HE00X0IMMOe KOJTMYECTBO HH(POPMAIINHU, H OHH MOTYT
MIOJIYYUTh K HEW JJOCTYT B J1I000€ BpeMst 0e3 O0sI3HHU MPOIMYCTHTh KaKHUe-TO JeTalli, KOTOPbIE YacTo
YIYCKaIOTCS B IPOLECCE KOHCIIEKTUPOBAHHUS JIEKIIUH, YUTAaEMBIX B CTAaHJapTHOM BapUaHTe.

[TosTOMY CTPYKTYpYy TEOPETHYECKOTO 3aHSTHSI HEOOXOJIUMO CTPOWTH CIEAYIOIINM 00pa3oM:
CHayajia KpaTKo IMOBTOPSIETCS MPOMICHHBIN Ha TPeIbIAYIIEH JeKINH MaTepHa, 3aTeM pedb HJIeT
00 aKkTyaJbHOCTH 3HAHMH, MOCJIE YeTo M3JIaraeTcss HOBBIH MaTepHan (JIMCTUHTH JAEMOHCTPHpYe-
MBIX IPOTPaMM MOTYT AyOJIMPOBATHCS B TEKCTOBBIE (haiiiibl, KOTOPBIE MOXKHO PaccCMOTPETh Ooiee
JIETAIGHO MM BKITIOYUTH B IEMOHCTPUpPYEMBIE MTPE3EHTAINHN JIEKINIT); 3aTeM IPH HE0OXO0JMMOCTH
0 U3y4aeMol TeMe pa3aroTcsl ANIEKTPOHHBIC MaTepuaibl [ 1-3]. OOCyXIeHHe U CaMOCTOSTEIb-
Hast paboTa IPOBOJAITCS B KOHIIE JIEKIMH, ITPY 3TOM OTBETHI Ha BOIIPOCKHI MPEI0CTABIISIOTCS HCh-
MEHHO (JUIsI JIUI] C HapyIIeHNeM MOTOPHUKH PYK — B TEKCTOBOM PEAAKTOPE).

[MTockonbky npeobiiasaeT 3puTeNbHas MaMsiTh, @ OOBSICHEHHS] Ha CIyX YCBaWBAIOTCSl 3HAUU-
TEJIBHO XYK€, MOKHO JIaTh JIGKIIMOHHBIA MaTepual 3apaHee, YTOObI TOTOM, BCTIOMHHAS U 3pUTEIb-
HO BOCCO3/1aBasi MPEIBAPUTEIBHO MTPOCMOTPEHHBIM MaTepuasl B MaMATH, YUaIlIUHCS MOT 3a/aTbh
BOIIPOCHI IIPETIOIABATEIIO U BBISICHUTH ISl Ce0s1 HETTIOHATHBIE MOMEHTHI. HeKOTOphIM ydamumcs
Tpebyercst 60IbIle BpeMEHH, YTOOBI HU3YUHTh TpeJyIaracMblii MaTepHal CaMOCTOSTENIBHO, TT03TO-
MY €ro MOXKHO JaBaTh 332 HECKOJIBKO HEEINb JI0 3aHSITHS, HA KOTOPOM OH OyJIeT U3y4aThCsl.

Jlyist pacimpenust Kpyro3opa u npeoioyieHust TPy IHOCTEH B Pa3sBUTHU BOCHIPUSTHS U (HOPMU-
POBAaHUHU MPOCTPAHCTBEHHBIX U BPEMEHHBIX NMPEICTABICHUN B JICKIIMOHHBIN MaTepHal IOJIE3HO
BKJIFOUaTh 3JIEMEHTHI MyJIbTHMEINa — KOPOTKHE (DMIIbMBI, aHUIMUPOBAHHBIE CXEMBI U T.1., T10-
3BoJIsItOIIee O0JIee HATIIAJHO TPEICTABIATE ce0e OOBEKTHI, I€TaIN, IPOLECCH U T.J., O KOTOPBIX
pacckasbIBaeTcs B JIGKIUH (puc. 3), a TakKe HEMHOTO OTBJIEYbCS M OTAOXHYTH IOCIIE TICHXOJIO-
TMYECKOT0 U 3MOIMOHAIBHOTO HANpsHKEHUs, BO3HUKIIETO BCIEACTBUE MHTEHCUBHON HHTEIJICK-
TyallbHON Harpy3ku. Tawke B yueOHOMETONUYECKUAN MaTepual MOXKHO BKIIFOYHTH TUICPCCHUIKH
Ha JIOTIOJIHUTENIbHbIE UCTOYHUKN MH(pOPMAIMU, 0COOCHHO BHICO(aiisbl, TECTH U UCTOPUYECKHE
CBEJICHHSI.

ITockonbKy MpH MOJATOTOBKE OTYETOB O PE3yJbTAaTax BBITOIHEHHS NMPAKTUYECKUX paboT (pe-
(epaTsl, mabopaTopHBIE U KypcOBBIe paboThl) cTyaeHTHl ¢ JILI1 yacTo mumyT KpaTkue pesrome
BMECTO TIOJTHOIIGHHOTO OTYETa, XOTS B TO )K€ BpPeMs MOTYT MHOTO paccka3aTh YCTHO [3, 4], He-
00X0aMMO TTOAPOOHO yKa3bIBaTh TpeOoBaHMs OQOpMIICHHS OTYETOB. [IpH BBIHaYe 3amaHUH I
00yJaromuxcst JOCTaTOYHO KPATKOTO OOBSCHEHHS TOCTAHOBKH 3a/1a41 ¥ YeTKUX MMChbMEHHBIX WH-
CTPYKLIUH C BKJIIOYEHHEM B HUX NpHMepoB. OOBEMHBIN TEOPETHUECKNI MaTepuall B 3aJaHUH HE
MO3BOJISIET CKOHLIEHTPUPOBATHCS HA LIENU 3a/1aHMs, a TIPEIOCTABICHHBIC TIPIMEPBI TAaf0T OOJIbIIe
nH(pOpMaNNH, 9eM caMble TOAPOOHBIE HHCTPYKIMH. Takke HyKHO YUUTHIBATh, YTO AJITOPUTMBI
3a1a9 ¥ METOABI WX MpopaboTku cTyneHTs ¢ OJ]A gacTo mpeanodnTaoT pa3padaTbBaTh camo-
CTOSITENBHO, TTO3TOMY NPEJOCTABICHHBIE 00pa3Ibl OPOPMIICHHS 3alaHU U PEIICHUS TPUMEPOB
UTPAIOT ISl HUX B OCHOBHOM YHCTO MJUTIOCTPATUBHYIO POJIb. [[03TOMY pyKOBOACTBO 1O BBITIOJIHE-
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“TunwsHbin knacrep Google

Puc. 3. Cxema TunmaHOTO KiIactepa komranuu Google (MaTepuai U3 JEKINH)

(a); kanps! u3 Bueo nHpopmarroHHoro neHTpa Google (USA) (MyIbTHMEMA-TOTTOTHEHHS K
Matepuaiy) (0); onucanue cyrnepkomibiotepa Blue Gene/Q (MaTepuain u3 Jiekiun) (B); Kaapbl U3
BUI€0 BBIYHMCIUTEIBHOTO IIeHTpa Kommanuu IBM (1)

Hcrounuk: youtube.com, www.ibm.com

HUIO MPAaKTHIECcKoro 3aganus Ha [1K 10KHO BKITIOYATH JINITH TPAMOTHYIO ITOCTAHOBKY 3a/1a9d U
TpeboBaHMe K POpME MPEACTABICHNS KOHEYHOTO pe3yIbTaTa.

4.Y oOyuaromuxcs ¢ auarao3om I HapymreHa peds: MPOU3HOCAT CIIOBA OUEHB IIOXO WIIH
HE TOBOPSIT COBCEM, ITOITOMY BO3HHUKAIOT TPYAHOCTH B OOIICHUH C HUMH.

HeobxonnMo obecniednTh MHANBHAYATBHBIH PEKUM pabOTHI, TOCKOIBKY PabOTOCIIOCOOHOCTH
B ayJAWTOPHHU 3aBHCHUT HE TOJBKO OT (PU3MUECKOTO, HO M OT MCHXMYECKOTO COCTOSHMS 00ydaro-
IIErocst, a TaKXkKe JPYyTruX WICHOB y4ueOHOI rpymmsl. [IpoBepka 3HaHHI MOXET MPOBOAUTHCA C
TIOMOIIBI0 TECTOB HAa KOMIMBIOTEPE, a N3TI0KEHHE BBIYIEHHOTO MaTepraia opopMiIseTcs B BHIC
TIpe3eHTaly K JOKIagy. B ciydae CHIBHOTO HapymIeHUs! pedn oOydaromuiics 3aMeHsSeT CBOH
YCTHBIN JOKJIaJ JTOKJIAJ0M, 3apaHee 3alMCaHHBIM Ty KUM TOJIOCOM (Ha MPaKTHKE OJHU 00ydJaro-
IIHECST TTOJIB3YIOTCSI TSI 3TOTO CTIEIHATbHBIME IIPOrpaMMaMi, BOCIIPON3BOISIINMHI TEKCT, Harle-
YaTaHHBIN Ha KOMITBIOTEPE; a IPyTUe MPOCSIT CBOMX TOBAPHUINEH 03BYUUTH M 3aIIUCATH C TOMOIIBIO
TEXHHUYECKOTO YCTPOMCTBA yCTHOE N3JI0KEHHE TEKCTA).

5. Cnuctema KOMMYHHKAIlMM HHKIIO3MBHOTO 00OPa30BaHUs OTJIMYHA OT TOHM, KOTOPOH MOJNB3Y-
FOTCSI B OOBIYHBIX YICOHBIX 3aBEICHUSX.

Hauwmnas ¢ Miaimero mIkoigbHOTO BO3pacTa, CHCTeMa KOMMYHHUKAINH SIBIISIETCS MEPBBIM 3Ta-
TIOM BKJTIOUEHHS peOCHKa B y4eOHBIHM MPOIecC U YCIOXKHACTCS 10 Mepe ero B3pocieHus. s psaaa
JIII, CTAIKUBAIOIMINXCS C OOIBIIMMHU MPOOJIEMaMH TIPH OCBOSHUH PEYN WIIN CHIIBHO CTECHEHHBIX
B JIBIKCHUSIX, 9Ta CUCTEMa, BEPOSTHO, M OCTAHETCS! €AMHCTBEHHO BO3MOXKHOM (Hampumep, B pac-
nopspkeHn# 6onpmmHCTBa Jint ¢ JLIT nmeercst TOIpKO cTOcOOHOCT ABUTATH MANBIIAMU 10 KJIa-
BHATYypE), XOTSI OHA MOXKET 3HAYUTEILHO COBEPIIEHCTBOBATLCS OIaroaaps Mporpeccy HayqHO-NH-
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(OpMaIMOHHBIX TEXHOJIOTHH 1 MHANBULyaIbHBIM CIIOCOOHOCTIM yuarerocs [4]. [ToaTomy ouens
Ba)XHO O0YUYHUTh MX PabOTaTh C Pa3IMYHBIMU [IPOTrPAMMaMH, IIPABUIIEHO MOJIB30BATHCS TPOTPAMM-
HBIM HHTEp(dEicoM — IIPOBOJUTH aHAJIOTH - IETAIH B HHTEp(deiicax pa3InIHbIX IPOrPaMM, YTOOBI
TICHXOJIOTHUECKH O0JIETYNTH MEPEX0/] Ha HOBYIO ITPOTPaMMy HMJIM IIOATOTOBUTH K €€ OCBOCHHIO.

3aka0ueHue

YueOHble Kypchl HHPOPMAIMOHHBIX AUCIUIUINH, KPOME HETIOCPEICTBEHHO 00pa30BaTelbHBIX
1eNiel, OKa3bIBaIOT TaKXKe OIpe/IeIsIIolnee BIUsHIE Ha () (EKTUBHOCTD BHEIPEHHST HHHOBAIIMOH-
HBIX METOZI0B 00YYEHUs B ITPENOAaBaHUN OCTAIBHBIX JUCIUILINH. Bo MHOTHX cTpanax Oiaromaps
nH(OPMAMOHHBIM TEXHOJIOTHSIM COIMalbHast akTUBHOCTH Jini] ¢ OB3 1aBHO cTana 4acThio 9KO-
HOMHKH M colnaibHOTo cexropa. Hampumep, ['ocynapcTBenHas ciryx0a 3aHATOCTH MUHHCTEp-
cTBa conpansHoro obecrieuennss Apmennn (http://employment.am) ncronbs3yer JUCTaHIMOHHOE
o0y4eHue KaK OIMH U3 CIOCOO0B OpraHU3alliy KypcoB MPpoQecCHOHaNbHON MOr0TOBKH JIJISI JIUII,
UIIYIIUX padoTy, 0cOOCHHO MHBAIHU/OB ¢ HapymieHusMu OJ[A.

[Tpn o6yuennu aun ¢ OJIA He0OX0ANMO TTOMHHUTB, YTO, HECMOTPS Ha HAJIMYKE Y HUX TPYHO-
CTell B pa3BUTHH BOCTIPHATHS ¥ (GOPMHUPOBAHUN MOHSATHH U TPEJICTaBICHUH adCTPaKTHOTO, ITPO-
CTPAHCTBEHHOTO ¥ BPEMEHHOTI'0 XapaKTepa, y OOJNBIINHCTBA U3 TAKUX yYalMXCs UMEIOTCS 3HaUH-
TeJIbHBIE MOTEHIINAIbHBIE BO3MOXXHOCTH PEAN3aIM1 BBICIIUX MCUXUYECKUX (QYHKIMH JUIST TIOBBI-
IIEHWs YPOBHSI 3HAHWI M WHTEJIEKTa, JOCTaTOUYHBIE CIOCOOHOCTH yCBAaWBATh HOBBIM MaTepHal,
XOTS U B 3aMeJJICHHOM TeMmIne. Ha nmpakTike oTMeueHo, YTO NMPH HAJMYUH JO0CTaTOYHOTO 00beMa
HavyaJIbHBIX 3HAHWH B 00JACTH JUCHUILIMH WH(OOPMAIMOHHOTO LIUKJIA, ITOJYYEHHBIX B CpeIHEH
mkoste, ctyaeHTs! ¢ A1 MoryT nposiBiIsTh 0COOBIH HHTEPEC M COCOOHOCTH K ITPOTpaMMHPOBa-
HUIO ¥ MOJIeIMpOBaHuIo. [103TOMy IprMeHeHHe CIIeUaIBbHBIX TPUEMOB 1 UCIIOJIb30BAHUE TEXHU-
YEeCKUX YCTPOWCTB B Mpoliecce 00yUeHHsI MOTYT C/IeIaTh yUeOHBIH MPOIecc Ul HUX TeXHUUECKH
JIOCTYITHBIM, ITOHSTHBIM ¥ HHTEPECHBIM.

Bkitrouenne B Kypcehl IMCHUIUTMH HH(OPMAIIOHHOTO IUKJIA JIOTIOJIHUTEIBHOTO MaTepHaa ¢
paclIMpeHHbIM H3JI0KEHHEM HM3yYaeMbIX MMOHSTHH, IPOIECCOB U SIBJICHUH, MO3BOJISET yUalliM-
Csl 0CO3HATh BaKHOCTh M3YYEHHS MPEIMETa, MOBBIIIAET NMPOAYKTHBHOCTh O0YYEHHUsI, TIOBBIIIACT
MHTEpeC K n3ydeHuto. [IpernonaBaemplii mpeaMeT nepectaet ObITh a0CTpaKIue, pacupseT Kpy-
ro30p ¥ MOKET CTUMYJIPOBATh 00ydaronuxcs K BIoopy Oyayieit npodeccun. [1pn ycnenrnom
OCBOCHHUH JUCUHUIUIMH HH(OPMAIIMOHHOTO IMKJIA Y YYaIUXCsl Pa3BUBAIOTCS JIOTHYECKOE, allro-
PUTMHUYECKOE U 00pa3HOE MBIIIIEHUE, CTIOCOOHOCTH K aHAINTHYECKOH U TBOPUECKOH JIesITeIbHO-
CTH, GOPMHUPYIOTCS HABBIKK MPUMEHEHNSI HH(OPMAIIOHHBIX TEXHOJIOTHH JJIsl peLIeHHst 3a1a4 110
pa3HbIM y4eOHBIM TUCHUILTHHAM, YMEHHE UCI0JIb30BATh HHTEPHET-PECYPCHI, TPUHIIUIIBI PAOOTHI
U (GPOBOH TEXHUKHU U HABBIKH IIPOTPAMMHUPOBAHUS B YUEOHBIX, HAYYHBIX U OBITOBBIX IEIISX.
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MATHEMATICAL INTERPRETATION
OF THE MEANING OF COMMUNICATION

Annotation: The relation between communication and language tools as the main communica-
tive means is considered. For communicative modeling, the concept of a second - order observer
by H. Von Férster and topological surfaces is involved using binary state encoding “observer-
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B cratee npenaraeTcs B MaTeMaTHUECKUX MOAPOOHOCTSIX PACCMOTPETh COOTHOIICHHE KOMMY-
HHUKAIMU KaK TaKOBOM M CaMOTro0 SI3IKOBOTO MHCTPYMEHTApHsI KaK TJIABHOIO KOMMYHHKATHBHOTO
cpencrBa. BBuy oOIIMPHOCTH TUTEPATYPHI 10 JAHHOMY BOIPOCY, MBI IPOCTO HE B COCTOSIHHUU CJIe-
JIaTh a’ke KPaTKUi coaepikaTeabHbIH 0030p paOb0T MHOTOYHCIICHHBIX MTPEAIECTBEHHUKOB 1 COBpE-
MEHHMKOB-TIIPEJCTABUTENIEH pa3HbIX HAyK, HHOIZA JOBOJBHO AAJIEKO OTCTOALIMX APYr OT Ipyra B
TPaHCAUCLUIUIMHAPHOM KOHTEHTE, a cpa3y NEepeiiéM K pacCMaTPUBAEMbIM HAMU MOJIEIISIM.

B kauectBe nmpumepa npuBenéM muraty A. DiiHImTeitHa n3 padots! XK. Axamapa «Mccnenosa-
HHUE Tpoliecca ICUXO0JIOTHN N300peTeHus B 001aCTH MaTeMaTHKI»': «B 3TOM muceMe s mBITaroCh
KpPaTKO U II0 ME€pe MOUX CHJI OTBETUTh Ha BallW BOIIPOCHI, HO 51 CaM HE YJOBJIETBOPEH CBOMMU
orBeTami... C0Ba, HAMMCAaHHBIC WX NMPON3HECEHHBIC, HE UTPAIOT, BUANMO, HU MaJeHIIeld poiu
B MEXaHU3ME MOETO MBIIIICHNA. [[CHXIUeCKUMH 37IeMEHTAMH MBIIUICHHS SIBIISIOTCSI HEKOTOPBIE,

' Aoamap JK. ViccnenoBaHue NCHXOJOTHU TIpoliecca M300peTeHus B 001acTH MateMaThku, OpaHuus:
1959. — M.: Coserckoe paauo, 1970.
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0oJiee WM MEHEE SICHBIC, 3HAKH HJIH 00pa3bl, KOTOPBIC MOTYT OBITh «II0 JKEJIIAHUIO» BOCIPOH3BEC-
JICHBI 1 CKOMOMHUPOBaHBI. CyIIECTBYET, CCTECTBCHHO, HCKOTOPAs! CBS3b MEIKIY ITUMH DIICMCHTA-
MU ¥ pacCMaTPUBACMBIMH JIOTHYSCKUMH KOHIICTIITUSMH. SICHO TaKkKe, U4TO )KEJIaHUE JTIOCTUTHYTH B
KOHIIE KOHIIOB JIOTHYECKU CBSA3aHHBIX KOHIICTIIIMI ABJSCTCS dYMOIMOHAIBHON 0a30i 3TO# mocTa-
TOYHO HEOIPECIIEHHON UTPHI B AJIEMEHTHI, O KOTOPBIX 51 TOBOPHII. HO ¢ MCHXOIOTHYECKOM TOYKU
3peHHSI 3Ta KOMOWHAIIMOHHAS UT'Pa, BUIMMO, SBJISICTCS OCHOBHOHN XapaKTCPUCTUKOIN TBOPUCCKOM
MBICTTH — JIO Tepexo/ia K JIOTHYSCKOMY IMOCTPOCHUIO B CJIOBA FUIM 3HAKAaX JPYroro THIA, C IO-
MOIIBI0 KOTOPBIX 3Ty MBICIh MOXKHO OYJIET COOOIIATh APYTUM JIFOJIIM. DJICMEHTHI, O KOTOPBIX S
TOJIEKO YTO TOBOPHJI, Y MCHsI OBIBAIOT OOBIYHO BU3YaJTbHOTO WM U3PEIKA IBUTATEIHHOTO THIIA.
CrnoBa Wiy pyrue YCIOBHBIC 3HAKH TPUXOIUTCS MOIBICKUBATH (C TPYJOM) TOJIBKO BO BTOPUYHOM
CTaJuM, KOTJa 3Ta UTpa acCOIUAIMU JIaja HCKOTOPBIA Pe3yJIbTaT, U MOXKET OBITh MPH JKCIAHUH
BOCIIpou3Be/icHa. M3 Toro, 4To s cKasal, SCHO, YTO Wrpa B JICMCHTHI HaIlCJICHA HA aHAJIOTHIO C
HEKOTOPBIMH Pa3bICKUBACMBIMH JIOTHYCCKIMU CBSI3IMU.

To ecTh, HATUIO MPOOIIEMBI «IBYXCIOHHOT0» KOJUPOBAHUS KaK B CIOBAPHOM IIOJIC, MPOIIIH-
TOM DJIEMCHTAMHU JIOTUKH B JOMOJTHEHUE K CIIOBAPHOMY CHHTAKCHUCY, TAK U B CEMHOTHICCKOM ITOJIC
00pa30B ¥ 3HAKOB, HAXOSIIUXCS B COCTOSTHIH «BEYHON» KOMOWHATOPHOM UTPHI.

C Harmiew TOYKH 3peHHs, K PACCMOTPEHUIO B3aUMOICHCTBHS TaKUX MU(POBAHHBIX CIOEB Y100~
HO TOJIONTH CO CTOPOHBI KOMMYHHUKATUBHOT'O MOJICIIMPOBAHUSI, TPHMECHUB U3BECTHYIO KOHIICTI-
o HaOoaTess Broporo nopsiaka mo X. ®oun dépcrepy. Torma camoro HabIOAATEINIS TIEPBOTO
MOpsiIKa, TO €CTh, HAC C BAMH, MBI JJIs1 00Pa3HOCTH U300pa3uM B BHJC «IBIPOK» HA «XOPOIITHX)
B IUTAHE TJIAJIKOCTH U 3aMKHYTOCTH OPUCHTHPOBAHHBIX JIBYMCPHBIX MHOTOO0OpPAa3HsIX Pa3HOTO TO-
MTOJIOTHYECKOro ponia. Komu4ecTBO NBIPOK WM YYACTHUKOB KOMMYHHUKAIMH (KOTOPBIX B Jalb-
HeliieM MbI OyJIeM Ha3bIBaTh HAaOFONATEISIMH, OTTAIKHBAsACh OT pealliii KBAHTOBOW MECXaHHKH
B (u3mKe, IJiec HAOMIOJATCIH CBOMM SIBHBIM MPHCYTCTBUEM HEIOCPEICTBEHHO BIIHSIOT HA CaM
MIpoIecC U3MEPCHHUS) U OYJIET ONPEEIIATh TOMOIOTHICCKUH POl OBEpXHOCTH. bosee Toro, pox
MTOBEPXHOCTH B HAIIEM CITydae jKECTKO CBsI3aH U C KJIaCCaMH TOMOJIOTAH — TaK Ha3bIBAKOTCS TOTIO-
JIOTUYCCKUEC MHBAPHAHTHI TAKUX MOBEPXHOCTEH. He3aBUCHMBIX KIIACCOB TOMOJIOTHIA OKa3bIBACTCS
B JIBa pa3a 00JIbIIIE, YeM JABIPOK — TO €CTh TOMOJIOTHH SIBJISTFOTCST MEPOH «IBIPSIBOCTHY pacCMaTpu-
BaEMBIX NTOBEPXHOCTEN — puc. 1.

Teneps npuBenéM perenT Toro, Kak Mbl OyIeM pa3indaTh pa3Hbie KOMMYHHKATUBHBIC COCTO-
stHUSL. MBI IOMyCKaeM, 4TO KaXKIblii HAOJIF0IaTe/Ib-KOMMYHHUKATOP MIEPBOTO MOPSIKA MOXKET Ha-
XOIHUTHCS B OMHAPHOM COCTOSHUH — BKIIIOUEH/BBIKTIOUeH: O mm 1. W, as BBISCHEHHS TTOTHOTO
CIEKTPa KOMMYHHKATHBHBIX COCTOSIHHI, MbI TIOCJIC/IOBATENIHHO MEpeOUpacM BCe BAPUAHTHI TAKUX
OMHAPHBIX COCTOSIHUHN 10 KaXKIOMYy HaOI0/1a-

Te_]'[IO’ BXO)]H]_I_[eMy B COCTaB KOMMYHI/IKa]_II/H/L O,U,I/IH Ha6mo,u,aTer|b, AaBa Ha6mop,aTenﬂ, ... NATb Haﬁmop,aTeneﬁ...
YroObl MEepeBeCTH TaKUE COCTOSHUS yiKE Ha-
OsrofaTessi BTOPOrO IMOpsAKAa B JBOMYHBIN
KOJI, MBI TPalyupyeM WIId IPOHYMEPOBBIBAEM
HaIll MCXOAHBIM Habop HaOmromatenei. [lo-
PSJIOK HyMEpaIK COBEPIIEHHO MPOU3BOJICH
(HOMepa BBRIOMPAIOTCS U3 HATYPAILHOTO Psa
MOCJICIOBATEIBHO APYT 33 IPYroM ClicBa Ha-
MpaBO — HAYMHACM C JIOTOJHUTEIBLHOIO
HYJIS), TIOCKOJIBKY JIF00ast apyras HyMeparus
HaIIero KOHeYHoro Habopa Habmomareneit
u30MOpHHO OTOOpaXKaeTCsl Ha H3HAYAIBHO
BEIOpaHHYIO, KOTJIa POBHO OJIUH HOMEp IPH-
CBAMBACTCs POBHO OJHOMY OTACIHHOMY Ha-
6monarento — puc. 2. Puc. 1
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LHNPP KOMMYHUNKATUBHOTO COCTOAHNA
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Puc. 2

To ecTp, y Hac Ha TOBEPKY €CTh PsIl KOMMYHHUKATHBHBIX COCTOSTHUN HAaOMI0AaTeNst BTOPOTO MO~
pAAKa U3 «BKIIOUEHHBIX» U «BBIKIIOYCHHBIX» HAOII0aTe el IepBOro MopsaKa, IpeACTaBICHHBIX
JIBOMYHBIM KOJIOM C KOJIMYECTBOM Pa3psAI0B, PaBHBIM KOJIMYECTBY HAIMYECTBYIONMX HaOIr0/1a-
Tenel mepBoro nopsaka. HeTpyaHo BuaeTs, 4To oOIIee KOIMYECTBO BCEX Pa3IMYHBIX COCTOS-
HUI paBHO MaKCHMAaJIbHO BO3MOKHOMY YHCITY TaKOH pa3psiIHOCTH MO KOJUYECTBY HaOMI01aTenei
MIEPBOTO MOPSKA IITFOC HOJIb.

UTOOBI «yTOBUTH» TMHAMHUKY PAa3BUTHS KOMMYHHUKAI[MH MBI €CTECTBEHHBIM 00pa30M PO d-
¢epenmppyeM Ham cpaOpUKOBaHHBIE MOMEHTAJIBHBIC COCTOSIHUSA 10 MeToay HproToHa, mocie-
JIOBATENBbHO W3 MOCTEIYIONIETo pa3psiaa (CrpaBa HaJeBO) BRIUUTAS MPEABIAYIINI 10 MOAYIIO 2
U 3alMChIBas pe3yabTaT Ha MECTO MPEIBIAYIIETO pa3psijia, a Uil COXPAHEHHUS Pa3psSAHOCTU W3
KpaifHero mpaBoro pas3psaa BEIUUTaeM KpalHU JIEBBIH paspsn — puc. 3.

Takxum o6pa3zom, Hall HAOOP MIHOBEHHBIX KOMMYHUKATHBHBIX COCTOSHUIN HaOII0aTeNs BTO-
pOTo MOpsiAKa BBICTPOMIICA B Tpad, Iie U3 KaXJI0TO COCTOSHHS TOPYHUT POBHO OJHA CTPETOUKa
Mepexoa B Ipyroe CTporo 0 JHO KOMMYHHKaTUBHOE COCTOSTHHE U3 TOTO ke Habopa. To ecTh, MBI
0TOOpa3MIIM BCE MHOYKECTBO HAITUX KOMMYHHUKATHBHBIX COCTOSIHUH B ceOs1! [TomyuuBimiics rpad
aBTop B. ApHONBA Ha3BaT MOHAJON — MpOCTeUMM. Takas MOHaa MOXKET COCTOSATH U3 AJIEMEH-
TOB PA3TUYHBIX CBA3HOCTEH, HO KaXKIbIHM 3JIEMEHT CTPYKTYPHO BBITJIAUT COBEPIICHHO OHOTHITHO
— 3TO IMKJI, BO3MOXKHO HYJICBOW KOPHEBOH (KOT/1a HI)KHEE COCTOSHUE MEPEXOauT B celds )ke) U
pacTymas U3 y3JI0B IIHKJIa CTPYKTypa JIEpeBbEB — OCHACTKA IMKIA. B paccmMaTpuBaeMoOM HaMH
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001101 — 101011

Yuciao 13 Yucio 43

Juddepenunpoanrie HproToHa — U3 MOCIEIHETO pa3psiia
BBIUUTAEM NPEAbLAYIIHUN TI0 MOJYJIIO 2

Puc. 3

cilydae ¢ Takoi oneparueii HprotoHoBa nud depeHIpoBanus 1epeBO JBOUYHOE, TO €CTh, paciie-
MIJISIETCS B KQKJIOM Y3JI€ BETBJICHHSI POBHO Ha JIBE BETOUKH.

B. ApHonba BpyuHYIO IPOCUYMTAT U TMOCTPOUIT TOMOJOTHUYECKHUE MOPTPETHl MOHAA 110 13-Tu
YYaCTHUKOB BKIIIOUMTENBHO — puc. 4. IHTepecHO TpoaHalIu3upoBaTh MOHAABI s 3-X, 6-TU U
12-tu paspsao. CTpyKTypa IOCTENEHHO JOMOIHSAETCS HOBBIMH AJIEMEHTAMU CBSI3HOCTH, ITHKIIBI
«TOJICTEIOTY», U IEPEBbsI HA [IUKIIAX CTAHOBSITCS BETBUCTEE.
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B cutyanuu ¢ 12-10 yuyacTHUKaMu
KOMMYHUKAI[UM [E€PBOr0 MOpsIKa —
9TO MaKCHUMaJIbHOE YUCIIO yYACTHUKOB
W3BECTHOH M3 COIMOJOTHU (hOKyC-

Illlll TpYIIIbIL. I/I3$IIHH3.H aHaJiorusd Impocic-

Mpruumn pacnoncmenns I8Yxos 8 Hamope Nprrunn pacnonomenmn 18Y%os 8 MHHOPe X(I/IBaeTCﬂ B MI/Ipe MygblKI/I' 12 - 3T0

"""" == N e pasmep OJHOI moJHOW oOkTaBbl. Ha
‘?T‘”T ‘:E’T T "T T

KnasuaTypa GOpTEnMaHo No oKTaBaM

\l !IIII[II LU IIl l”“ |

GTOTG oﬂoworo oﬁ T ’ 9TUX 12-TH HOTaX MOKHO COOPYIUTH
— o — — = HeMaJloe KOJTMYECTBO TaK Ha3bIBAEMBIX
c

(—);1) _OE = MY3BIKQJIbHBIX T'aMM, KOTOpbIE M 3a-
3 3] ‘_%)M '+, Ja0T TOHAJIBHOCTb OFPOMHOMY MHO-
& ;? O £ | KeCTBY TOHAJIBHBIX NPOU3BEACHUH —

g g COKPOBHIIHHUI] MHUPOBOH  MY3BIKU.
Oxa3bIBaeTcs, y TAaKUX MY3bIKAJIBHBIX
CTpOEB €CTb M MaTeMaTHuecKas Xa-
Puc. 5 PaKTEepUCTHKA B BUJE MOHAA ApPHOJIb-

na— puc. 5.

[Moiiném nanbmie. Mbl mogo0pany MaTeMaTHYECKU HHCTPYMEHTApUI ISl pa3iinueHUs] KOM-
MYHHUKaluil B BUJE MOHAIHOW XapaKTepUCTUKHM HAOJIOATENsI BTOPOTO MOpsiiKa. MBI BBISICHIIIH,
YTO B 3aBUCHMOCTH OT KOJHMYECTBa HaOMI0JaTeNeii MepBOro Mmopsiika, KOMMYHHKAIMH, C TOYKH
3peHUs HAOIII0AaTEIsl BTOPOTO MOPSIIKA, BHIMJIA/ST OUSHB 10-pa3HoMy. Jlanee, OT1eNbHbIH HaOIr0-
JlaTeINb MepBOTO MOPSIIKA OJJHOBPEMEHHO WIJIM CHHXPOHHO MOXKET OBITh BKJIIOUEH B LIENbBIH OyKeT
pa3nUYHBIX KOMMYyHHUKanuid. 1 Bce Takue KOMMYHHMKAIUU KaK-TO B TOJIOBE OTJAENBHOTO TAaKOro
HaOMoaTeNst CUEIUICHbl M pa3fiokKeHbl. [ mimmrocTpauy Takux OyKeTOB KOMMYHHUKAaTHBHBIX
IIMKJIOB IPUBOIMM TaK Ha3bIBaeMoe paccioenue Xomnda — puc. 0.

MopnenupoBaHueM TaKOH yKIIAAKU
MHOTOYHCIICHHBIX KOMMYHHMKalUH B
OTJICTIBHO B3SITBIX T'OJOBAaX JEHCTBYIO-
LIUX JIUL] TOM UM MHOU IIBECHI C ycIie-
XOM 3aHHUMAIOTCS YK€ HE MepBOe ThI-
cs4eneTHe ApaMaTypri U CLICHapPUCTHI,
4TOOBI, IPU/ISL B KHHO WU B T€ATP, MBI
ObUTN MTOIXBAYCHBI M BOBJICUCHBI B Ta-
K#e OyKeThl KOMMYHHKATHBHBIX OpOUT
TIPEATI0KEHHBIX CIOXKETOB — puc. 7.

Ilo Bcel BHAMMOCTH, B TAKHX KOM-
MYHHUKaIUsAX Ha 3ape YeIOBEYECTBa
KOTZa-TO 3apOAWIINCH U pEUeBBIC Ha-
BBIKH, KOTOPBIE BO BPEMEHHBIX IBOJIIO-
LIMOHHBIX INTyOMHAX JECSTKOB ThICSUE-

Puc. 6 JICTUIl BOOPYIKHIIKCH €€ U MHChMEH-
HOCTbIO. YHHUBEPCATBHOCTD S13bIKA HE HECET HUKAKOW SIBHOM MPUBSI3KU K TOM MJIM MHOM KOHKpET-
HOW KOMMYHHKAIlUHM B TOW WJIM MHOW CUTYaI[MH, XOTS T WIN MHAS IIKIIOYKA CJIOB «MHTYHUTHBHO»
TATOTEET 0 MECTy M BPEMEHM K TOH WJIM WHOM KOMIIAaHWM HaOJrojaTesneil mepBoro Mopsiika,
KOTOpBIE ¢ HEN30EKHOCTBIO B MPEII0KEHHBIX YCIOBUIX CKIIAIBIBAIOTCS B OPTPET-MOHAY Ha-
Ouro1aTeNst BTOPOro Mopsiika B CBOEM KOMMYHHKAaTHBHOM JHICKypce. B CBsI3H ¢ OTCyTCTBHEM SIB-
HOM MPUBSI3KHU CJIOB K MTOPOJMBIINM HX KJIaCCaM KOTOMOJIOTHH B BUZIE KOMMYHHKATHBHBIX IIUKJIOB
CUTYalUsl HAMTOMHHAET MECTO MaTeMaTHUECKHUX CYIIHOCTEH: YhCe, KOJIell, IPYII, TeX JKe TOIO-
JIOTHYECKUX MHBapHUAHTOB — B OTHOILICHNH )KU3HEHHBIX PEaiii IIEIbIX HapOI0B, B HICTOPUH CyIIIe-

&5

«AMNAMTYAA CMblCNa»
y4yacTByer B
KOMMYHMWKaLWK 1
obpabateiBaeTca
HabnlogaTenem BTOPOro
nopaaka

HocuTens camoro cmbicna — Habnaatens
Nepeoro NopaaKa, To ecTb, Mbl C BamMK




CTBOBAHHMSI KOTOPHIX OHM M BO3HUKIIH.
JlekapTy TpHUIHCHIBACTCS yTBEpPXKJIC-
HHUE, YTO YEJIOBEYECTBO M30aBMIIOCH
Obl, KAK MUHHUMYM, OT MTOJIOBUHEI CBO-
nXx 3a01y’KAEeHUH, eciiu OBl onpe/es-
JIO 3HA4YCHUE YIOTPEOJSIeMBbIX CJIOB.
B TakoM cioBecHOM Xaoce BO3HHMKAET
HETIPECTaHHBI MHTEpEeC K TaK Hasbl-
BacMOMY MPEBOOBITHOMY MBIILICHHIO
CTapaHUsIMH, HaIIpuMep, GPpaHIly3CKuX e NOEAR __wcoen  rmcworatens”
antponosoros K. JleBu-Crpocca, u
JI. JleBu-bpronsa. «Tam, rae mbl uiiem
BTOPUYHBIE IPUYHHBI, TIBITAEMCS Hai- o e 3
THU YCTOWYMBBIE MpPEIUIECTBYIONINE rmsorai o’ comosan
MOMEHTHI (aHTELE/ICHTHI), MEePBOOBIT-
HOE MBIIUICHHE O0paliaeT BHUMAaHUE
UCKJIIOYHUTENIBHO HA MUCTUYECKUE MPUYMHBI, AEHCTBHE KOTOPHIX OHO YYBCTBYET MOBCIOLy. OHO
0e3 BCSKHX 3aTpy/AHEHUH JIOMYCKAET, YTO OJIHO M TO )K€ CYIIECTBO MOXET OJIHOBPEMEHHO MpPeObI-
BaTh B JIBYX WJIM HECKOJBKHX MecTaxX. OHO MOAYMHEHO 3aKOHY NapTUIUIAIMY (CONPHUYACTHOCTH),
OHO B ATHX ClIydasix OOHapy’KMBAET MOJHOE Oe3pa3iniue K MPOTHBOPEUYHSIM, KOTOPBIX HE TEPITUT
Ham pa3yM. BoT mouemy MO3BOJMTENBFHO HA3bIBATH 3TO MBINIICHUE, P CPABHEHHHU C HAIEM,
npa-norundeckum» — JI. JleBu-bprons'.

3/1ech BOSHUKAET BOT KaKO€ COOOpaskeHNe: APHOIIBIOBEI MOHA b 00Pa3yIOT alreOpandecKyro
CTPYKTYPY KOJIbIIa WM MOJIYTPYIITY IO YMHOKEHHIO. TO ecTh, MOHAJIbI MOYKHO MIEPEMHOXKATh (HO
Henp3sl JienaTb o0paTHoOro mpeodpa-
30BaHUs — JICJIUTH), U €CIIM MBI OyJieM
CIICINTH 32 IUKIAMH, TO NPOHU3BEJIC-
HUE JIBYX IIMKJOB Pa3HOW UIMHBI I10-
POXJIaeT OJMHAKOBBIC LUKJIBI JUTMHBI
HaMMEHBIIET0 KPaTHOTO OT JUIMH HC-
XOJIHBIX IIMKJIOB B KOJMYECTBE, paB-
HOM HauOoblIeMy oOIIeMy JeuTe-
JIIO JUTMH UCXOJHBIX IIUKJIOB — puc. §.

Korna A. Koamoropos ¢ [. Anek-
CaHJEPOM OTKPBUIM KJIACChl KOT'OMO-
JIOTUM — ApYroi Kjacc TOHOJOrHYe-
CKUX WMHBapUAaHTOB B JIONIOJHEHHE K
yke cymecTByromuMm oT Ilyankape Puc. 8
KJ1accaMm TOMOJIOTHH (MMEIOIINM, B OT-

JIMYUE OT KOTOMOJIOTHH, eI ¥ TeOMETPHUYECKYIO HHTEpIpeTanyio), KoimMoropos BeIBesl KOroMo-
JIOTHH U3 33]1a4 THAPOANHAMUKY U TIOBE/ICHHSI MAaTHUTHBIX MTOJIEH U cpa3y 0OpaTuil BHUMaHUE, YTO
KJIacChl KOTOMOJIOTHH 00pa3yIoT KOJIBIO, TO €CTh, X MOXHO ITEPEMHOKATh.

MBI ke, pelB PeKOHCTPYHPOBATh IPOOOPa3kl PsIIOB CMBICIOBBIX MOHSATHI B UX IpapoIiTe-
JISIX-KOMMYHHMKaTHBHBIX JHCKypcax ¢ 1enbio noBeicutb KI1JI cmbicioBoii adhdexkTHBHOCTH KOM-
MYHHUKaTHBHBIX B3aNMOJICHCTBHH 1 MaMATYs 0 Hakase J{exapTa, 1o Bceil BUANMOCTH, 3/1ECh JIOJIK-
HBI BOCIIOJIb30BAThCSl MATEMAaTHUECKON TEXHUKOM, JOIycKarolel o0paTHbIe TpeoOpa3oBaHusl HITH

SHAKESPEAREAN TRAGEDY

TITUS ANDRONICUS ROMEO AND JULIET JULIUS CAESAR
2222236 50% == =" = =

HAMLET TROILUS AND CRESSIDA oneeLLo

Puc. 7

P o) 5958/11755 I B & Youlube s-

! Jliocwven Jlesu-Bprons. CBepXbeCTECTBEHHOE B IEPBOOBITHOM MblluieHHH. — M.: [Tefaroruk skcmpecc,
1994
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BO3BpaT K CBOEMY IPOoo0pasy, TO €CTh, IEPEHTH OT MOJTYTPYIITBI KOJIbI[Aa KOTOMOJIOTHH K ITOJTHO-
BECHBIM I'pyIIaM TeOMETPHYECKUX cuMMeTpuii. Takue rpynmnsl npeoOpa3oBaHnii Mbl MOYKEM Haii-
TH B TEOMETPUH B BUJE IPYMI CABUTOB, IOBOPOTOB M 3€PKATIBHBIX CUMMETPHI Ha IIOCKOCTH,
COXpaHSIOMINX OCHOBHBIE CBOMCTBA (PUTYD. 3/1€Ch MOKHO BOCHOJIB30BATHCS UCKPETHHIMU CETKa-
MU CMBICTIOBOM pa3MeTKHU, akTUBHO NpuMeHsaeMsblx mkonoi C. HoBukoBa. bonee Toro, TexHuku
pacdéra B3auMO/ICHCTBUS KBAHTOBBIX YacTHIl HA rpadax ¢ yHUTApHBIMA CHMMETPUYHBIMH MaTpH-
[IaMH{ paccestHUs IAl0T OOTaTyIo MOYBY sl KOMMYHHUKATHBHBIX CMBICJIOBBIX aHAJIOTUI — puc. 9.

Puc. 9

Hanpumep, 3 «0ECKOHEUHOCTH» BCTYIAIOT B 3allCIUICHHE Pa3Hble KOMMYHHUKAaTHBHBIC OpOU-
TBI, ¥, TPOB3aMMO/ICHCTBOBAB Ha YPOBHE OT/EJILHOIO HAOIIOIATEN sl IEPBOTO MOpsIIKa B «rpado-
BOW JIOTHKE», BO3BPAIIAIOTCS «HA KPYTU CBOS» CBOMX INPEXKHUX KOMMyHHKauui — puc. 10. Ho
MOTYT ¥ HE BEPHYTbHCS, COPBABIIUCH
Ha HOBBbIC KOMMYHHUKATHBHBIE OPOHTHI
n o0pa3oBaB HOBBIX HaOoAaTeneH
‘ BTOPOTO TOPSIZIKA C HOBBIM XK€ ITOTEH-
LIUAJIOM JUIsi BHOBb CO3UJIAEMBIX KOM-
OnHanuii CMBICIOBBIX cymiHocTeit! B
KBaHTOBOM MEXaHHKE B TAKHX B3aUMO-
JICUCTBHSX POXKAAIOTCS HOBBIC «dJie-
MEHTapHbIE» YacTHUIIbI!

Takoro posa CMBICIIOBBIE «MaTpH-
LBl pacCesiHUs» TPEJOCTABISICT HaM
CemanTtnyeckuii opHament B. Py0a-
HOBa B paMKax pa3BHBAcMOW MM JIHC-
mumHel - CeMaHTHYECKOH — TOMOJIO-
run — puc. 11.

Opnament Py6anoBa gpopMupyercst BOKpYr BHIOpAaHHOTO aBTOPOM KOHEYHOTO Habopa KIIro-
YEeBBIX CMBICJIOBBIX MOHATHIH — KOMIUIEKCHBIX 1o JI.Beirorckomy cios. Ilo Bceld BunumocTH,
10 YaCTH TAKOW XapaKTEPUCTHKH, KaK «Mepa KOMIUIEKCHOCTHY CIIOB, OJIIKAHIIMM MaTeMaTHye-
CKHM aHaJIOTOM MOXKET SIBJISIThCSI KBAHTOBaHHAsI MEpa U3 «IIAMaHCKOT0» ajlropurMa (1o BbIpa-
JKeHMIo akajnemuka B. ['mymkosa) rpynmel matemaruka 0. XKypaBnéBa kBaHTOBaHHMS MOpsiIKa
MOJIyTOpa COTEH MEePEMEHHBIX-ITPU3HAKOB TECTOBOTO PA3IMYCHHUSI B X METOJE paclio3HABaHHS
W IIPOTHO3UPOBaHNUs Ha 6a3e HEeMOIHOM HH(OpMaIK B 00J1aCTH PELICHUS] HEKOPPEKTHO TOCTaB-
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JICHHBIX B MATEMAaTHYECKOM CMBICIIC
3a7a4. BOKpYr TakuX KIFOYEBBIX Y3-
710B (paOpHUKYOTCS COOTBETCTBYIOMIHE
CMBICIIOBBIC OKPECTHOCTH B paMKax
uX (QYHKIHOHATBHBIX TE3aypyCOB.
Harnee, B paMKax TPyl CHMMETPHA
FCOMETPUYCCKHUX  omepaiui, ¢op-
MHUPYIOTCSI CMCIIOBBIC ICTIOYKH YKe
ABTOMATHYCCKH Cpa3y B CBOUX JIOTH-
YEeCKUX B3aUMOCBsI3sX. PasHooOpasue
MATUTPBl CMBICIOBBIX TaMM MOXHO
YBUAETH Ha puc. 12, 13.

Takum oOpazoM, B oOpase cMbIC-
JIOBBIX «TaMM» MbI TOIYYHITH Y-
O6nMKaT» HX TPOoOpPa30B-KOMMYHH-
KaTUBHBIX IUKJIOB. C TOW paszHuueH,
YTO Ha CMBICJIOBBIX FaMMaXx paboTaroT Puc. 11
MEXaHH3MbI TPYIII CHMMETPHUil, 8 KOMMYHHKATHBHBIC [IUKJIbI COCYIIECTBYIOT B YCIOBHSX KOJbIIA
KOTOMOJIOTHI — puc. 14.

(L NIELTEQ  OCHOBHOE COREPWAHWE W CTFYKTYPA [JAHHbIX TBOPYECKOR NATOOPMBI @INTELTEQ OCHOBHOE CONEPMAHME M CTPYKTYPA SAHHBOX NPOEKTHOR NIAT®OPMbI
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@NTELTEG BAPMANT NOVHECKONO MOREN ] @INTELTEQ BAPHAHT NOMMYECKONO MOENHPOBAHHA NPORYKTOBOR CTPATENHM (2)
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Puc. 13

‘INTELTEQ CMbICNOBASA MHTEPNPETALIUA PEANIBHOCTH B ®YHKLIMOHANBHOM NPOCTPAHCTBE

KoHeuHoe MHOXECTBO ¢ynxuuouanbuh|x 3HAYeHUA CMbICNIOBbIX CyI.I.IHDCTEI;‘
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¥
ge
=

INTELTEQ 2018 All rights reserved

Puc. 14

Pewnte 00paTHyO 3aa4y ¥ BOCCTAHOBHTH KOMMYHHKATHBHBIC IIMKIIBI 110 CEMAaHTHYECKUM
OpHaMEHTaM, YTOOBI HJEH 3aHOBO «3aXOIMIN» U TEM CaMbIM BOILIOTHWJIUCH B JKH3HB, MBI MOYKEM,
npuberHyB K anredpe aropuTMHYECKOT0 PAacIio3HaBaHMS U POTHO3UPOBAHUS yXKe YIIOMSIHYTON
MaTeMaTHIecKoi mKoisl akanemuka 0. Xypasnésa — puc. 15.
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INTELTEG BAPHAHT NOMW4ECKOM0 MORENHPOBAHMA NPOYKTOBO CTPATENHM (1) B INTELTEQ BAPHAHT NOMMHECKONO MORENHPOBAHNA NMPORYKTOBOR CTPATENWH (2)

MOQEMpOBIHAE © INOHOMAHECIRM BRETOM

P T e— e —

KL IMTELTEQ BAPMAHT NOTWYECKOMD MOOENWPOBAHKA CTPATEMH NOCTYOKEHHA NOKAJATENA

Allegretto
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[Fip S —— e
I i R ——
Puc. 15

ConeprkaTenbHBIC alTOPUTMBI U3 PA3HBIX MPEIMETHBIX 00JacTedl pacKphIBalOT BHIOpAHHBIC
«OTIOPHBIE» CMBICIIOBEIC ITOHATUSI OpHaMeHTa PybaHOBa B pOJIM HCIIONB3yEeMBIX B METOJIE IPaB-
JOTTOTOOHBIX ABPUCTUK. CTPOUTCS €IMHOE MAaTEeMaTHIECKOE OIMCAHHUE MPOCTPAHCTBA TAKUX IB-
PUCTHK ¢ MHOTOMEPHOW MapaMeTpu3alieidl U MOCIeqYIOmeH ONTUMHU3AINCH ¢ ONpeIeIEHHBIMU
LIETISIMH.

Kamprit anroputM — a 1o CyTH, peKOHCTPYHPYEMbIii HAMA KOMMYHUKATUBHBIN ITUKI B 00-
paTHOI 3a1aye BOCCTAHOBIICHHS MPOOOpa3a, YHUBEPCATH3YETCSI MHOTOMEPHBIM YHCIIOBBIM BEK-
TOPOM H OTPaKaeTCs B MPOCTPAHCTBO MOJIMHOMOB HAJl arOpHTMaMu. MEpHOCTh TaKOT'0 BEKTOpa
JUMHATHPYETCS KOJIMIECTBOM BOIIPOCOB, HA KOTOPBIE IOJKCH OTBETUTH TOT FUTH HHOM aJTOPUTM.

Takxum 00pa3om, alrOPUTMBI BO3BPAIAIOT HAC B 30HY JIEHCTBHS HAOIIOJaTeIIsI BTOPOTO MOPSI-
Ka ¥ MBI TAKHM 00pa30M BHOBb OKa3bIBAE€MCsI JIMIIOM K JTUITY TIepe/ THMHAMUIECCKAMH ITOPTPETaMH
MOHAJ] ApHOJIB/Ia C TOW pa3HHIEH, YTO TeHeph MOHAIBI APHOJBAA MPEICTABICHB CEMHOTHKO-
AITOPUTMHUYECKAMHU OpOUTaMU IMOJ Bo3neiicTBreM QmibTpa CeMaHTHIECKOro OpHaMeHTa Py0a-
HOBa. 1 Muccust CeMaHTHYECKOTO OpHaAMeHTa PyOaHOBa 3aKiroyaeTcss B MUHUMHU3AINH CTCIICHH
paccMaTpuBaeMBIX MOJMHOMOB HaJ allTOPUTMAMH METOAOM CMBICIOBOM ONTHMU3AINH, YTO, B
CBOIO OYepe/ib, JOCTHTACTCS TPYIITOBBIMU TEXHIUKAMH MPEICITHPHON CHMMETPU3AIIH CMBICIIOBBIX
3HAYCHUU B CAMOM OpHAMCHTE.

OcTanocek pacrpenenuTh PO HAOIIOAATENS BTOPOTO MOPSIKA IO HAOIFOMATENsIM MIEPBOTO
MTOpsIKA — HEIOCPEACTBEHHBIM YYaCTHHKAM TOTO WIIH HHOTO MPOEKTA HJIH IEJION CBSA3KH MPOCK-
TOB, PyKOBOJICTBYSICh PEIIAIOIIAM MPAaBUIIOM, BRIIAIONINM OTBETH — JIa/HET/HE 3HAI0 — B Kade-
CTBE TIOPOTOBBIX 3HAYCHUI ITApaMETPOB MOPSAKA B 30HAX BEIOOpA OIMIOPHBIX CMBICIIOBBIX 3HAUCHHHA
opHameHTa PybanoBa. B o6mem, moutn mo K. CTaHHCIIaBCKOMY C €ro 3HAMEHUTHIM aKTEPCKIM
METOJIOM.

Jlamu Takoro anroOpUTMHYECKOTO Pa3peIIeHIsI MATEMAaTHIEeCKON Card CEMHOTHKH C KOMMYHH-
Kaluei, 3asBICHHON B Ha3BaHUU CTAaThH, YUCTHI M OTKPBITHL Tema jKIET CBOMX MOJIOJABIX OKPHI-
JIEHHBIX HCCIen0oBaTeneu!
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Cagpponos A.H.
«IITHYB, punuan @®IbOY JI10 PMAHIIO Munszopasa P®»,
Hcmomuna T.B. «MITIY)

UHTEJUIEKTYAJIBHBIE TEXHOJIOT'MA B UHTEHCUBHOM TEPATIUA
KPUTHUYECKUX COCTOSIHUM

Annomayun: Paccmompeno npumenenue co8pemMenHbIX UHMENNEeKMYalbHbIX MeXHOI02Ul, d
UMEHHO, KOCHUMUBHO20 NOOX00d K 8U3VAIUIAYUU PE3YIbINAMO8 CUHOPOMHO20 MOHUMOPUH2A KPU-
muuecko2o cocmosHus Ha ocnoee APM-PEA, umo nossonsem obecneuums nogvluueHue onepa-
MUBHOCMU, dDPHEKMUBHOCU U KAYeCBAd OKA3AHUSL PEAHUMAYUOHHOU NOMOUYU.

Knrwoueswie cnosa: cucmema, npunamue pewieHu, 8pay, OUAeHOCMUKA, KPUMu4eckoe cocmo-
SAHUe, PeaHuMayus, CUHOPOMHbBILL MOHUMOPUH2, KOCHUMUBHAA 2padUuKda.

Safronov A.1
«branch OF the RF Ministry of health of the Russian Federationy,
Istomina, T.V. <MGGEU»

INTELLIGENT TECHNOLOGIES IN INTENSIVE THERAPY
OF CRITICAL STATES

Annotation: The use of modern intelligent technologies, namely, cognitive approach to the
visualization of the results of syndromic monitoring of the critical state on the basis of arm-REA,
which allowed to improve the efficiency and quality of rendering resuscitation aid.

Keywords: system, decision-making, doctor, diagnostics, critical condition. resuscitation, syn-
drome monitoring, cognitive graphics.

B coBpeMEeHHOM MHUpe MHTENICKTyalIbHbIe TEXHOJIOTUH BHEAPAIOTCA BO MHOTHE Cepsl aes-
TEJILHOCTH, TOBBIIIAs UX AP PekTUBHOCTD. BakHelilee 3HaYeHNE TaKHe TEXHOJIOT U, OCHOBAHHbIE
Ha NMPUMEHEHHH HCKYCCTBEHHBIX HEHPOHHBIX CETeH, HEUETKOW JIOTMKH, KOTHUTUBHOHW rpauku
HUMEIOT JUIS CO3JIaHMsI CUCTEM HOJICPKKU MPUHATHS PEUICHNH Bpadya B Pa3IHYHBIX MEIUIIMHCKUX
MIPHIIOKEHUSX. ABTOMaTH3UpOBaHHOE pabouee MecTo Bpada-peanumaronora (APM-PEA) — sto
pe3yapTaT MPUMEHEHHUS HHTEIUICKTYa IbHBIX TEXHOJOTHI B MHTEHCUBHON Tepanmuy KPUTHIECKUX
COCTOSIHUH, OCHOBAHHBIM HA HMCIIOJIB30BAaHUU CIICHUATBHBIX MPUEMOB HHTEHCUBHOM Tepamuy |
JUATHOCTUKHU B COUYETAHUU CO CIICIHATIBLHBIMH IPOTPaMMHBIMH CpeAcTBaMu. [0 cux mop naHHas
TEXHOJIOTUS HE Halllla IOAJIEP>KKU CO CTOPOHBI Bpauel-peaHuMaToIOr0B, U3-3a OTCYTCTBUS aJleK-
BaTHBIX 11 COBPEMEHHON KIIMHUKHU IPOTPAMMHBIX MTPOAYKTOB /IS €€ (DyHKIIMOHUPOBAHUS.

B coBpeMeHHOM 3[paBOOXpaHEHUH B PabOTe Bpaua HET YETKOTro pasjeiieHus: (QyHKUUI Ha
YUCTO KIMHUYECKHe (NMpoduiiakThKa, IUarHOCTHUKA, TEpanus) U MEHE/PKepCKHe (CTaTHUCTHKA,
yIpaBJICHHE, COLMAIBHBIC BOMPOCHI, CTpaxoBaHue). [loaTomy MeHemKeps! TpeOyIoT BCIO yIpaB-
JICHYECKYI0 MH(OPMALIMIO OT Bpaueid, BhIHYXk/Jass UX BMECTO KIMHHYECKOI pabOThl 3aHUMATHCSI
MEHE/PKEPCTBOM, a CYIICCTBYIOIIME MEAUIMHCKHE HH(POPMAIMOHHBIE CHCTEMbI (hakTHUECKH
MpeaHa3HauCHbI UIsl padOThI C yIpaBicHUCCKOW HHPOpMaruei. s peieHus: YucTo KIMHUYC-
CKHX 3a7a4 NpHu paboTe ¢ KPUTHUECKUMH COCTOSHUSMH 3TH CHCTEMBI BOOOIIe HE MpeaHa3Haue-
Hbl. Heo0xoanMa MpUHIMINAIBHO HOBAsk TEXHOJIOTHS ONEPAaTUBHOTO aHAJN3a KIMHUYECKON HH-
(dopmanuu, 1eeHaNpaBIeHHO TpeIHa3HAuYCHHAS TS HCIIOIB30BaHNUSA B MEIUIIMHE KPUTHUECKUX
cocrostHni. Kak mpaBmiio, pa3BUTHE KPUTUYECKOTO COCTOSIHUS HE BCET/Ia MOJAYMHSIETCS 3aKOHAM
(opManbHOH JIOTHKH, IOATOMY Bpad-pPEaHUMAaTONIOT IPUHUMAET PELICHNS 110 BECHUIO OOIBHOTO,
PYKOBOJICTBYACH CBOMM KJIMHHYECKUM OIBITOM U NMPO(HECCHOHATFHON HHTYHUIIUCH.
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JluarHocTuka B OTJEICHUMH peaHUMAIUH CYIECTBEHHO OTJINYAETCs OT TAKOBOM B JIPYTUX OTAE-
JICHUSIX, IOCKOJIBKY OHA JI0JI’KHA OCYIIECTBIISITHCS B MAKCUMAaJIbHO KOPOTKHI IIPOMEKYTOK BpeMe-
HU. B 9THX yCIIOBUSIX ajropuTM JeHCTBUI Bpayua JODKEH 0a3UpOBaThCs HA YETKUX U OJHO3HAYHO
MIOHUMAEMBbIX KPUTEPUSX, OMOTAIOUIUX Bpauy OPHUEHTHPOBATHCSA B MATOJOTHMHM Y KOHKPETHOTO
MaIeHTa.
['maBHOI XapaKTEepPUCTHUKON JIFOOOT0 KPUTHUECKOTO COCTOSIHUS SIBJISCTCS KECTKOE OrpaHude-
HHUE 10 BpeMEHHU. B ycioBusx neduuuTa BpeMeHH y Bpava-peaHuMaTojora HeT BO3MOXKHOCTH
JUIA JJIATEIbHBIX PACCYKACHUHN, KOHCYNbTAlHM, JMarHOCTUYECKUX YTOYHEHUN M IIP. — OH BbI-
HYXJICH BBITOJHATh CBOM (DYHKIMHU HA aJTOPUTMUYCCKHUX NMpHUHIMIAX. [Ipy 3TOM METOxIbI BO3-
JIEMCTBUS HA TTALIMEHTA Y HETO HECKOJIBKO MHBIE — OHM HOCAT XapaKTep «MHTEHCUBHON Tepanum
(B mepeBoJie HA aHTIHMICKUIA: intensive care, aggressive medical therapy), T.e. Tepamnuu, KOTOpas
XapaKTepU3yeTcs pacyeToOM Ha ObICTPOE TOCTHIKEHHUE LIEJIN 33 CYET arpeCCMBHOCTH METOAMK. Jna-
THOCTHYECKHE MEPOTIPHSTHUS TPUOOPETAIOT XapaKTep «MHTEHCUBHOMN THAarHOCTUKIY», KOTOpast po-
JUIIach «CTUXUHHOY» M3-32 HEOOXOMMOCTH IPUHUMATh THArHOCTUYECKHUE PEIICHNsI HE Ha OCHOBE
HaJIMYUs JOCTaTOYHOTO KOJIMYECTBA KAaKMX-JIMOO CHMIITOMOB, @ HA OCHOBE TOTO, KaKasi IMEHHO
nH(pOpMANHs O MAUEHTE UMEETCsl B JAaHHBIH MOMEHT.
[TposiBeHNsT KPUTHUECKOTO COCTOSTHUS, KaK MPABHJIO, HECIEIU(HYHBI, T.€. CXOJHbIC WX O]
HOTHITHBIC HApYIICHUSI OTACIBHBIX (DYHKIMH MIN JIESTEIbHOCTH IEJbIX CHCTEM OpraHW3Ma BO3-
HUKAIOT W Pa3BUBAIOTCS MO BO3JCHCTBUEM PA3IMUYHBIX STHOJIOTMYECKUX MOMEHTOB. Takum 00-
pa3om, MOHSATHE CHHAPOMA B PEAHUMATOJIOTHH ITOJpa3yMeBacT Heceu(pHIECKUI ero Xapakrep.
OTO KIIOYEBON MOMEHT B IOHUMAHUU NPUHIUIHAAIBHON pa3HULIBI MEKAY NOHATUSIMH CHHApPOMA
B PEAHMMATOJIOTHU U B OOIIEKIMHUYECKOM MTPAKTHKE.
[Icuxosoru yTBEpKAAIOT, YTO ICUXUYECKH HOPMaJIbHBIH YEJIOBEK B TEUEHHE CBOEro paboue-
I'0 BPEMEHH CIIOCOOCH a/IeKBaTHO OTCIEANUTh 2—3 N3MEHSIOIHUXCS TapaMeTpa, B TO BpeMst Kak y
00JBHOT0, HAXOAIIET0Cs B OT/ICTICHUH PeaHNMAaIlluK, HE0OXO0IMMO B TEUCHHUE CYTOK OTCICIUTD
TUHAMUKY 0ojiee cTa mapaMeTpoB. B peanbHONM KIMHHYECKOH MPaKTHKE PEaHNMATOJIOT aHalu-
3UpYeT HE MapaMeTpsl, a ONpPEeICHHbIE HX COBOKYITHOCTH — CHHJIPOMBI. DTO TaK Ha3bIBae-
MbIe Hecnennpuieckne CHHIpoMbl. PeannMarosor ¢opMHUpYeT U3 HUX CHHIPOMHBIN THarHos,
T.e. UEPAPXUUECKUIl NepedeHb OOHAPYKEHHBIX Y OOJILHOTO CHHJIPOMOB, M pabOTaeT TOJIBKO
C JIByMSI-TpeMsl U3 HUX, NPEACTABISIIONMMH HAaHOOJIBIIYIO OMACHOCTh. B yCIIOBHSX JKECTKOTrO
OTpaHMYEHUS 110 BPEMEHH 3TO MO3BOJISET PEAaHNMATOJIOTY ONEPaTUBHO MPUHUMATH PEIICHUS IO
MHTEHCUBHOW Tepanuy KOHKPETHOrO manueHTta. Hepeako 5Tu OeHCTBUS MPUHUMAIOT XapaKTep
aNropuTMa.
CUHIPOMHBIH MOJIXO/T K OLICHKE COCTOSIHUS ITAIINEHTA B PEAHUMATOJIOTHH O0YCIIOBIICH CIIE/Ty-
IOIUMH IPUYHHAMMU:
® KJIMHUYECKasi CUTyalusl P BbIBEICHUH MALUEHTA U3 KPUTHUECKOTO COCTOSTHHSI XapaKTepH-
3yeTcst )KECTKUM OIPaHHYEHHEM T10 BPEMEHH, KOT/Ia TEMII M COCTAaB OOBIYHBIX [UISl TEPAIICB-
THYECKOH MPAKTHKH JEHCTBUI y)K€ HE FapaHTUPYIOT yCIeXa B JIEUEHUH NallUEHTa;

© 334aCTyI0 PEAHUMATOJIOTY IIPUXOJUTCA UMETH JIEJI0 € MALIUEHTOM, Y KOTOPOr0 HO30JI0rHYe-
CKHI TMarHO3 HEU3BECTEH;

® KaK MPaBHJIO, HO30JOTHYECKUI MPUHIMII OUEHKU COCTOSHUS IMAlHEeHTa, HaXOIAIIErocs B
KPUTHYECKOM COCTOSIHMHM, HEJOCTATOUYEH AJISI CPOYHOTO NPUHATHS PELICHUS 110 HEMEUICH-
HOM KOPPEKIIHH.

[ToaToOMy B yCIIOBHSAX KPUTHYECKOTO COCTOSHUS MALMEHTAa PEaHUMATOJIOr OrpaHHMYUBAETCS
JIMIIB TPOCTBIM U IOCTYITHBIM HA0OPOM TECTOB, TO3BOJISIONINX CYAUTh O KIIMHUYECKON CUTYyallnu
B TEPMUHAX CHHIPOMOB.

WneansHON 00BEKTUBHOM XapaKTEPUCTUKON TAIEHTa, O€3yCIOBHO, SIBISICTCS pa3BEPHYTHIH
HO30JI0rMYeCcKui JuarHo3. Ho B yCIOBHSAX JK€CTKOrO OrpaHUYEHUs 10 BPEMEHH HO30JI0IHUYECKHH
JIMarHO3 HE BCEra MOXKET OBITh CBOEBPEMEHHO YCTAHOBJICH IPH ITIOCTYTUICHUH MAIIMEHTa C KPUTH-
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YECKHM COCTOSTHHEM, TOITOMY JJIsl IPHHSATHUS PEIICHHUS 110 TAKTHKE BEACHUS MAIIICHTA Bpad PyKoO-
BOJICTBYETCSI JIOCTYITHBIM HA0OPOM CHUMIITOMOB JJISl TOTO, 9YTOOBI COCTaBUTh CeOC MPE/ICTABICHUC
0 COCTOSIHUY TIAIIMCHTA Ha YPOBHE CHHPOMHOTO AHarHo3a. Hannure u BeIpaKeHHOCTh CHHIPOMA,
KaK MPaBUIIO, OTPEICIIIFOTCS BPAYOM «HA TJIa3» («eCTh» — «HET»), OJHAKO HauboJee BaKHAs Xa-
PaKTCPUCTHKA BBISBJICHHOTO BEIYIIETO CHHIPOMa — ATO JHHAMHUKA €TI0 Pa3BUTHS («IIOJIOKUTEITb-
Has», «OTPHUIATCIbHANY, «0e3 TMHAMUKNY). JJMHAMHKA pa3BUTHS CHHAPOMA CBUIICTCIBCTBYET 00
aJICKBaTHOCTH MPOBOJMMON HWHTCHCHBHOHM Tepamnuu (eCid JUHAMHKA TOJO0XKHTENIbHAs), JINOO B
WHTCHCUBHOU Teparuy HEOOXOUMO YTO-TO MTOMEHSTH (€CIT THHAMHKA OTPHUIIATEIIbHAS HITH «0e3
TUHAMUK®IY) [1, 2].
[IpUHIUIBI CHHAPOMHOTO MOHHTOPHHTA TIPEATIONATAIOT MEPUOJUYCCKOEC U3MEPEHUE BBIpa-
JKEHHOCTH CHHPOMA JIJISI TOTO, YTOOBI OTIPENIENIUTH B JIYUNIYIO HIIH XYALTYI0 CTOPOHY TPOUCXOIAT
M3MEHEeHHs CHHIpoMa. Kak MOKHO M3MEPUTh CHHAPOM, KOTOPBIN TPEACTaBIACT CO00H yCTOSB-
IIYIOCS COBOKYITHOCTH CUMITTOMOB C CIMHBIM ITATOTCHETHYCCKUM POUCXOKICHHEM ?
Haubosee 3HaYMMbIe XapaKTEPUCTHKH CHHIPOMA — KOH(DUTYpalns, CTCIICHb 3BYYaHUsl U JIH-
Hamuka [1]:
® KOH(HUTYpalrs CUHAPOMA — YCTOSBIIHUNCS HAO0OpP BXOJSIINX B COCTAB CHHAPOMA IapamMe-
TPOB, KOTOPBIC TIPH MATOJIOTHU BBICTYIIAIOT B POJIH CUMIITOMOB;

® CTCIICHb 3BydaHusl (MaHH(ECTUPOBAHUS) CHHPOMA — KOJIMYECTBO OTKIOHCHHBIX OT HO30-
JIOTUYECKOM HOPMBI ITAPAMETPOB M CTCIICHb UX OTKJIOHCHHS,

® JMHAMUKA CHHAPOMAa — M3MCHCHUS CTCIICHU OTKJIOHCHHS OT HO30JOTHYCCKOW HOPMEI Ia-
pPaMETpOB H MX KOJIMYCCTBO MO CPABHCHUIO C MPEIBIIYIUM U3MEPECHHEM — JTydllle, XyXKe,
0e3 u3MEeHEHHH.

OCHOBHOE TPEUMYIIIECTBO CHHIPOMHOIO MOAX0/a MPU UHTCHCHUBHON TEParui KPUTHUYCCKIX
COCTOSIHUH 3aKITIOYAeTCs] B TOM, UTO TOSBIISIETCS BO3MOXXHOCTH HCITOIB30BATh aJrOPUTMHUYCCKHNA
TIPUHITUT JUATHOCTHKH B OTJIMYHE OT IBPUCTUICCKOTO METO/IA PEIICHUS TUArHOCTHUCCKUX 3a1a4.
['maBHOE pa3nuyme NBYyX YKa3aHHBIX HMPUHIIUIIOB 3aKIIFOYACTCS B TOM, YTO MPU HO30JOTHUCCKOM
MPUHITUIIC IUATHOCTUKH Bpad HEPEAKO MMECT JICJI0 C OTPOMHBIM 00beMOM HH(OPMAIIHU, KOTOPast
HE BCeTJa MOAIAETCs OTIEPATUBHOMY OCMBICIICHHIO, a, 3HAUNT, — W CBOCBPEMEHHOMY IPUHATHIO
pEIIeHHS TT0 MHTEHCUBHOM TEPAaITiy, YTO UMEET MPUHITHITAATBHOE 3HAYCHUE IS TIAIIUEHTAa C KPH-
TUYECKUM COCTOSIHUEM; TIPH CHHAPOMHOM ITOJIXOJIC Bpad UMEET JICJIO TOJIBKO C CAMHUYHBIMH HUH-
TErpaibHBIMHU DJIEMCHTAMHU HH(DOPMAIUH, TPEOYETCS «BCETO JIMIIIBY YKOHOMHOC PE3yJIbTaTHBHOC
normdeckoe MeimureHue [3]. B otnenennn odmiei peannmManuy HanOoJee 9acTO BCTPEIAIOITHXCS
HecTenn(UIEeCKUX CHHIPOMOB HACUUTHIBACTCS He Oonee neBsatu (maba. 1).

JI71s KONMMYeCcTBEHHOTO OTCIICKIBAHUS TAKUX MHTETPATBHBIX OLEHOK KaK CHHIPOM, METOINKA
TpeOyeT BBEACHUS HEKOTOPBIX JOMYIICHUN:

1) MOHHUTOPHWHT TIpPEAIONIaracT OTCIICKHBAHUE MAPAMETPOB, MMECIONINX YUCIOBOC 3HAYCHUE
(T.e. IOKa3areneil); B ciIyvae, €CIIM mapaMeTp HEe BBIPaKaeTCs B YHCIOBOM 3HAUYCHUH, €TO
HE00XOIMMO TIPOTPaTyHpOBaTh B OaIlIax;

2) mapaMmeTpbl OOJIBHOTO MOTYT OTKJIOHSATHCS OT CBOMX MPEABIAYIINX U (MIIN) CpeIHEeCTaTH-
CTHYECKHUX 3HAYCHMIT; B OOIIEM BU/IC CTCIICHb UX OTKIOHCHUS MOXKET OBITh «HE3HAYUTCIIh-
HOI1», «3HAYUTEIBHOW» WIN «3anpeaeTbHOI» (Kak B CTOPOHY YBEIWYCHUS OTHOCHTEIEHO
CpeTHECTATHCTUICCKUX /IS JAHHOW TTaTOIOTHH 3HAYCHUH, TaK M B CTOPOHY YMEHBIIICHUS);

3) g mepeBoia KOIMYECTBCHHBIX 3HAYCHUH TapaMeTpoB B UX «KAaUCCTBCHHBIC» XapaKTEpH-
CTHKH METOJHKA TPeOYyeT CO3JJaHUs CIICIIHATbHBIX CIIPAaBOYHUKOB COOTBETCTBHS WHTECPBA-
JIOB YUCITOBBIX 3HAYCHHUI MApaMETPOB C UX «Ka4ECTBEHHOI XapaKTEPUCTHKON Ha OCHOBE
AKCIEPTHBIX OIICHOK;

4) co3maHue OHOOHBIX CIIPABOYHHUKOB OTIPEACTISACTCS CIICIIU(PUKON OTACICHUS peaHNMAIlHH
1 3aBUCHT TPEUMYIIECTBEHHO OT KBATH(UKAIIH YKCIICPTOB.
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CTporo roBopsi, HUKAKUM TPABUJIAM U CTAHIAPTAM 3TH XapaKTEPUCTHKHU HE MO UUHSIOTCS,
KaXJI0€ OT/C/IEHHE PeaHUMAalUi ¢ YY4EeTOM MHEHHU Bpadeil (OpMHUPYET STH CTaHIAPThI CAMO-
CTOSTENILHO, UCXO/Is, MPEKIE BCETO, U3 CICIHMAIM3AINN PEAHUMAIIMOHHOTO OT/IC/ICHH s, CBOUX
JUArHOCTHYECKUX BO3MOKHOCTEH W ypOBHS TPO(eCCHOHAIBHOU KBAIU(UKAIIMH COTPYIHH-
KOB [5, 6].

[TpUHIHKIIBI COCTABIICHUS CIIPABOYHUKA JIJIs TIEPEBO/Ia aOCONIOTHRIX 3HAYEHHIA TapaMeTPOB B
«KAYEeCTBEHHBIC» XAPAKTEPUCTUKHU (T.€. B KOJIMYECTBO OAIOB) JOBOJILHO MPOCTHI U JOCTYITHBI
modoMy skcnepty (maba. 2).

Tabnuya 2. ®parment «CIIPABOUYHUKA-69» nns 6oabHbIX nmeputonuntoMm (Cadpo-
HoB A.U., 2002)

HazBanne Pazmep- CreneHb 0TKJIOHEHHUS IIApaMeTPa 0T HO30J0THYEeCKOii HOPMBbI
napaMerpa HOCTb (B DajL1aX)
-5 -4 -3 -2 -1 +1 +2 +3 +4 +5

Tewmmep. Tena | rpagycsl C 0 35,1 | 35,6 | 36,0 | 36,4 | 36,6 | 36,8 | 37,1 | 37,9 |OGonee
35.0 | 35,5 | 359 | 36,3 | 36,5 | 36,7 | 37,0 | 37,8 | 39,0

4cc VY n/muH 0 40 50 60 70 80 90 100 | 110 |Ooxnee
39 49 59 69 79 89 99 109 | 140

AJlcuct MM.PT.CT 0 60 80 100 | 110 | 121 131 141 161 | Gomee
59 79 99 109 | 120 | 130 | 140 | 160 | 200

AJlauact MM.pT.CT 0 50 70 80 86 91 96 101 111 | Gonee
49 69 79 85 90 95 100 | 110 | 130

IBJ MM.BOAH.CT | otp | OTp | oOTp 0 20 30 50 91 101 | Gomee

19 29 49 90 100 | 120

qan JIBIX/MUH 0 10 13 16 17 18 20 21 31 | Oonee
9 12 15 16 17 19 20 30 40

Hb r/n 0 60 91 120 | 131 141 151 161 171 | Gomnee
59 90 119 | 130 | 140 | 150 | 160 | 170 | 189

3/1ech KaxI0My AMANa3oHy IapaMeTpa COOTBETCTBYET OIPEIEIEHHOE KOJIUYECTBO 0alioB
OT «MHHYC-5» JI0 «IUTIOC-5», TIPH 3TOM JHAINAa30HbI OT «MHHYC-2» JI0 «IUIIOC-2» COOTBETCTBYIOT
HO30JIOTHUYECKOM HOpMe mapameTpa. Jnama3oHbl «MHHYC-3» M «IUTIOC-3» — O3HAYalOT HE3Ha-
YUTENLHOE OTKIOHEHHE OT HO30JIOTHYECKONH HOPMBI (B CTOPOHY YMEHBIICHHS CO 3HAKOM MHUHYC
1 CO 3HAKOM IUTIOC — B CTOPOHY yBeNM4YeHHS). [[rama3oHsl «mmmroc-4» U «MHHYC-4» 03HA4aroT
3HAUYUTEIBHOE OTKIIOHEHHUE, a IUTI0C-5» U «MUHYC-5» — 3alpe/ieIbHOE OTKIOHEHHE OT HO30J10-
TUYECKON HOpMBI IapaMeTrpa. Borpoc 0 H030510rn4eckoil HOpMe M CTENEHAX OTKJIOHEHHUH OT Hee
pelaeTcst MHEHHEM 3KCIIEPTOB.

[Ipob6rema ncnoap30BaHMS TOAOOHBIX CIIPABOYHIKOB COCTOUT B HEOOXOIMMOCTH pa3padOTKU
CTPaBOYHHUKOB ISl KQKI0H HO3070TH4ecKON (hOpPMBI 3a00I€BaHHS, YTO MOKET OBITH PEIICHO Ha
OCHOBE HEHPOCETEBOro MOIX0/1a.

MeToayKa BU3yaaH3alliK HECTICIN(UUECKUX CHHIPOMOB KPUTHYECKUX COCTOSIHUI, 0Tpabo-
TaHHAas B oTAeneHUH obmei peannmarin [lenszenckoit ['Kb Ne6 um. I'.A. 3axapbnna, mMeeT mo-
JIOKUTETHFHOE PEIICHIE Ha MOJIE3HYI0 MOIeNb [4].

[Tpumep pa3zpaboOTaHHOTO NMPOTOKOIA CYyTOYHOTO MOHUTOPUHTA OOJIBHOTO C KPUTHYECKUM CO-
crosiaueM «®UB-2015-CT» npenacrasnen Ha puc. 1.

3/1ech MPUMEHEH TO/IX0/1, OCHOBAaHHBIN Ha NMPUMEHEHHH TEXHOJIOTHH KOTHUTUBHON TpauKH.
B neBoit wacTi mokazaHa TuHaAMHKa ogHOTO W3 9 Hecnenuduueckux cuaapomos (OJIH), mpuaem
IpU HEOOXOAMMOCTH MOKHO TTOCMOTPETh AMHAMHKY JIF000T0 M3 9 Hecnennu4ecknx CHHIPO-
MOB. B mpaBoii wactu mokazana remoauHaMuKa (kpacHas kpusast — AJl, curss xpusas — YUCC);
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MIPOBEICHHAsI HMHTCHCUBHASI Tepanusl (XKEIThIe CTPENKH); MPOBEJICHHbIE UCCIIEI0BaHUs (KpacHbIE
cTpenkH); Oananc xunkoct (Oesbie crpenkn). [Ipy HEOOXOAMMOCTH MOKHO OTCIIEANTH JpyTrHe
KpUTHUYECKHE apaMeTphl, HAIPUMEp, YPOBEHb caxapa.

Taxum 06pa3om, Iepexo OT MPUBBIYHOTO apaMeTPHIECKOr0 MOHUTOPHHTA TAIMEHTa K CHH-
JPOMHOMY MOHHTOPHHIY KPUTHUYECKOTO cOCTOstHUSI Ha ocHoBe APM-PEA motpeGyer ot paspa-
OOTUYHMKOB BBITIOJIHEHUS CIIEYIOIINX OCHOBHBIX TPEOOBAHMIA:

1

2)

3)

4)

5)

MIPOTOKOJI JICYCOHO-AMATHOCTHYCCKOTO TIPOIIECCa Y MAIUCHTa ¢ KPUTHYCCKIM COCTOSTHUEM
JOJDKEH (POPMHPOBATHCS aBTOMATUYCCKH 33 ONPEICICHHBIN (3aaHHBI BPauyoM) IpoMe-
JKyTOK BPEMEHH;

uHpOpMAIHS JUTS TOTHOIECHHOTO (pyHKInoHupoBanus APM-PEA nosmkHa mpeicTaBisTh-
Csl PEaHUMATOJIOTY B MOMEHT €€ IOJIYYCHUS B KPYIJIOCYTOYHOM PEKUME (C MOHHUTOPOB
0OJIBHOTO, PE3yJIBTATHI JIA0OPATOPHO-MHCTPYMECHTAIBHBIX METOIOB HCCIICIOBAHUS, 3AKITHO-
YCHHSI KOHCYJITAHTOR);

MPOTPAMMHBIN TPOAYKT JOJDKEH UMETh BO3MOXKHOCTH MPOBECTH MOJCYET TSHKECTH CO-
CTOSIHUS OOJBHOTO TO JIF00OW W3 OOMICTIPHHSATBHIX IIKAT OICHKH TSHKECTH COCTOSHHS
(APACHE-II, MODS 2, SAPS-II, SOFA u np.);

B 1[eJI0M mporpammHoe odecrnieueHrne APM-PEA nomkHO 00eCTICUNTh MHIUBUTY ATH3AIHEO
JIe4eOHO-TMaTHOCTUIECKOTO TPOIIecca CTPOTo Ui JAHHOTO TalUeHTa U (B Uieale) ajar-
TalMIO JUI JAaHHOTO Bpaya.

Pabora c APM-PEA norpebyer crienaibHON ITOATOTOBKH Me/IIepcoHara.

B niennom, npuMeHeHre COBpEMEHHBIX MHTEIUIEKTYaIbHbIX TEXHOJIOTUM, 8 UMEHHO, KOTHUTHB-
HOTO MOJIX0/Ia K BU3yallM3allii Pe3yJIbTaTOB CUHIPOMHOIO MOHUTOPUHTA KPUTHUYECKOT'O COCTOSI-
Hus Ha ocHoBe APM-PEA, mo3BOIUT 00€CIICUNTh OBHIIICHHE ONEPATHBHOCTH, () ()EKTHBHOCTH
Y KayecTBa OKa3aHUs peaHUMAIMOHHOMN MTOMOIIIH.
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NPUMEHEHHUE ACCUCTUPYIOLIETO OBOPYAOBAHUSA
B OBPA30OBATEJIBHOM INPOLECCE CTYAEHTOB
C HAPYIIEHUEM OIIOPHO-JIBUTATEJIbHOM CUCTEMBI

Annomauusn: [lenvio 0anno2o uccied08anus a61emcs aHaiu3 0cobennocmeli npenooasanus
UHPOPMAYUOHHBIX MEXHOL02UN CIMYOCHMAM C HAPYUWEHUEM ONOPHO-08U2AMENbHOU CUCTEeMbL.
Paccmampusaiomesi ocnognvle accucmupyiowjie mexnoio2ull, RPUMeHeHue KOMopbix MOXNCem Cy-
WecmeeHHo NoBbICUMb IPPHEeKMUEHOCb 00PA308AMENLHO20 NPOYECCd.

Knroueswvie cnosa: ungopmayuonnvie mexnonocuu, 00pazo8amenbHulil NPpoyecc, CnmyoeHmbl ¢
02PAHUYEHHBIMU BO3MONCHOCTIAIMU 300POBbSL.

EDUCATION PROCESS FOR DISABLED STUDENTS WITH VOILATION
OF MUSCULOSKELETAL SYSTEM

Petrunina E.V., Savelieva O.N.,
«MGGEU»

Annotation: The focus of this study is to analyze the application of information technologies in
the education process for students with violation of musculoskeletal system. We discuss the advan-
tages of using special information technologies in education processes. Obtained results show that
proposed information technologies can be effectively applied in education.

Keywords: information technology, education process, disabled students.

OO0pasoBarenbHbII NPOIECC CTYJEHTOB C HApyIIEHHEM OIOPHO-ABUTATEIBHOIO armmapaTa
(HOJIA) xapakTtepusyeTcsi ONpeeIeHHBIMU TPYJHOCTSIMUA CBA3aHHBIMU C HapyIICHUSIMH MOTO-
puku pyk [1].

OrpoMHBIH yPOBEHB TPYIHOCTH (POPMHUPOBAHUS U CTAHOBJICHHUS HHKIIIO3UBHOTO 00pa30BaHUs
3acTaBIIACT MPEToAaBaTeNIel HAXOUTh HHHOBAIIMOHHBIC TEXHOJIOTHH U CTIOCOOBI MX peann3aliy.
B Hay4HOIl M mpakTHYECKOW JHUTEpaType MOJ TEXHOJIOTMYECKHMH MHHOBALMSAMH HWHKIIO3UU B
MIEPBYIO OYepe/b UMEIOT B BUJly aCCUCTUPYIOLIHE TEXHOJIOT U, HH()OPMAIIMOHHO-KOMITBIOTEPHBIC
texHosoruul (MKT), 1 TeXHOTOTHH JOTOTHEHHOH, YIyUIICHHOH peanbHOCTH. K MHHOBAIIMOHHBIM
TEXHOJIOTUSIM (POPMUPOBAHUSI WHKIIFO3UBHOIO 00pa30BaHUsI CJIEIYET OTHECTH aCCHCTHPYIOIINE
TEXHOJIOTUH. ACCHCTUPYIOIINE TEXHOIOTHH — 3TO CIIELHaIbHOE 000pYJJOBAaHUE U NIPOrPAMMHOE
obecrieueHne, CylecTBEHHO MoBblmatomiee goctynHocTs 1K cozganHoe mist Toro, 4ToObl MOBbI-
cuTh 3(h(HeKTHBHOCTH 00Pa30BATENLHOTO MIPOLIECcCa.

[{enbio TaHHOTO MCCIIENOBAHUS SABISCTCA AHAIN3 MPUMEHEHUS COBPEMEHHBIX aCCHCTHPYIO-
IIMX TEXHOJOTHWH, a MMEHHO albTEPHATHBHOI KJIaBHATypHl, B y4eOHOM MpOIecce CTYACHTOB C
HapyIIEHHSIMUA OTIOPHO-ABUTaTEIbHOTO arnapaTa.

CTyneHTHl C HapyIICHUSIMH OTIOPHO-ABUTATEIBHOIO amliapara MpeACcTaBiIsIoT co00i MHOTO-
YHCICHHYIO TPYIINY JIUI], UMEIOIINX Pa3JIMYHbIC JBUTATEIbHBIC MATOJIOTHH, YTO MOXKET MpPOSB-
JATHCS B HAPYUICHUN KOOPIMHAIIUH JIBIKEHUS KUCTEH 1 MaJIbIIEB PyK U, CIEOBATENBHO, 3aTPy/I-
HSIET TIpolece BBOAA MH(OPMAIIMK Ha KIIaBUATYpe.

AJBTEpPHATUBHBIM pPEIICHUEM IS CTYJCHTOB, KOTOPBIE HE MOTYT IOJIb30BAThCS CTAHIAPTHON
KJIaBHATypOH, MOKET CTaTh BHIOOP OAHOTO M3 aJbTEPHATUBHBIX BAPHAHTOB KiaBHATyphl. Cpemau
OeccropHBIX MPEUMYIIECTB JAHHBIX YCTPOMCTB CTOMT OTMETUTH OOJBINNE pa3Mepshl, Oiaromaps
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KOTOPBIM JIIOJIM CO CIACTHKOM B pyKax, HE KOOPJMHUPYIOLINE CBOU JIBH)KEHHS, CMOTYT paboTaTh
0e3 mpobiieM.

OcHamenne paboyero Mecra TEXHHYECKUMH CPEJCTBAMH IO3BOJISIET YAaCTHYHO WM ITOJHO-
CTBIO0 KOMITCHCHPOBATh OTPAaHUYCHHS, CBI3aHHBIC C HAPYILIEHHEM (DYHKIMI OTTOPHO-/IBUTATEIEHOTO
ammapara: ycTpoilcTBa yHpaBlIeHHs KOMIIBIOTEPOM, CIEIManbHas KJIaBHATypa, albTepPHATHBHBIC
ycTpoiicTBa BBOIa HH(DOPMAIINH, JPKOUCTHKHU, TPEKOOJIBI, TOJIOBHAS MBIITH [2].

CoBpeMeHHBIH PHIHOK CPEJICTB CHEUATBLHON KIIaBUATYPhl HE MOXKET ITOXBACTATHCS OOJIBIINM
pa3HoO00pa3reM TEXHOJIOTHYECKHUX PELIeHUH B 9TOI o0Onactu. Ho 1aHHbBIE TEXHOJIOTMU MOTYT IIN-
POKO HCIIOJIB30BAThCS KaK B yueOHOM IpoIiecce, TaK U B OOBIYHON JKU3HH.

AJNbTepHATHBHAS KJIaBHAaTypa paboTaeT CO CIENHAIBHBIMHA HAKJIaKaMH, KOTOpPbIE IPeIOoT-
BpAll[alOT CJlydyalfHOE Ha)kKaTHE HA KJIABUIIM M CHUXKAIOT BEPOATHOCTh HENPABHIIBHOIO BBOJA
HCXOJHBIX JaHHBIX. J[aHHas KJIaBHATypa XapaKTepU3yeTcsl YBEIMUYEHHBIM pPa3MepoM KIIaBHII,
pPacCTOSIHUEM MEXAy KJIABHUIIAMU, a TAaKXKe HaIMYMeM HAKJIAJ0K, YTO YIPOILAET Mpoliecc BBOJAA
nH(pOpPMANXH IS JINI] C HAapyIIEHHEM MOTOPHKH pyK. Takum oOpazom, cryaentsl ¢ HOJIA npu
HCIIOJIb30BAHUH CIIENMAIBHOM HAKJIaIKH MOTYT paboTaTh ¢ KJIaBHaTypoi 0e3 pucka HakaTus Ha
HENpPaBUIIbHBIE KJIABUIIN WIN HECKOJIBKO KHOMOK OJHOBPEMEHHO, TaK KaK CIeUaJIbHbIE IIEPEero-
POJIKU IPEAOTBPAIIAIOT TAKHE ACHCTBUSL

B pamkax JaHHOTO HCCIEAOBaHUS OBLIM MPOAHAIU3UPOBAHBI OCOOCHHOCTH OOYYEHHs WH-
(hOpMaIOHHBIM TEXHOJIOTHSM H ITPOrPAMMHPOBAHHUIO CTYJICHTOB, C Pa3INYHBIMH HapyIICHUSIMA
MOTOPHBIX (yHKIHWH, (haKyJIbTeTa NPUKIAJAHOW MAaTEMAaTHKH U MH(MOPMATHKH MO HAIIPaBICHHIO
oAroToBkH «MH(pOpMaTHKa U BBIYMCIUTENbHAS TEXHUKA». AHAIN3 TPOBOJIMICS HA TPYIIIE CTY-
JICHTOB, KOTOpPbIE IMEIOT 3a00JIEBAHNE OTIOPHO-/IBUTATEIbHON CUCTEMBI.

B xozme nccnenoBaHus MPOBOAMIACH OI[CHKAa BPEMEHHBIX XapaKTEPUCTHK pa3pabOTKU alro-
puTMa U co3ganus nporpammsl crynenramu ¢ HOJIA u 6e3 napymenuii [3], pe3ysibTaThl KOTOPBIX
TIpe/ICTaBICHBI Ha puc. I Ha OOBIYHON M AJIbTEPHATUBHOW Ki1aBuatype. /st ananusa ObuTH BBIOpa-
HBI CIIeJTYIOIINE JTaIbl paOOTHI:

1. Pazpabotka anropurma.

2. Co3panue nporpamMMsl Ha sI3bIKE€ IPOrpaMMHUPOBAHUS BBICOKOTO YPOBHSL.

45
40
35 AHanu3 TpeOOBaHUH U OTIpe-
30 JIeNeHNe crenn(uKaIui
[l Paspaborka anropurma
251 B CoznaHue mporpaMmbl Ha
20 1 SI3BIKE IIPOrPaMMHUPOBAHUSL
15 BBICOKOTO YPOBHS
M Ornagxa
10 B TecrupoBanue
5 i
0 j
Bpemennsie xapakrepu- Bpewmennsie xapaxkrepu-
CTHKH CTYJEHTOB XapakK- CTUKH CTYJIEHTOB XapakK-
TEPUCTHUKU CTYICHTOB TEPUCTUKU CTYICHTOB
C HApYLICHUAMH 0e3 HapyIIeHUit

Puc. 1. BpeMeHHBIE XapaKTEPUCTHKH pa3pabOTKU aJropuT™Ma
U co3aaHus nporpaMmsl crynentamu ¢ HOZA u 6e3 Hapymenuit
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3. Ornanxa.

4. TecrupoBaHue.

[ToxydeHHbIE pe3yabTaThl BpEMEHHBIX XapaKTEPUCTHK KaXkI0TO dTara pa3paboTKy aaropurMa
W CO3/IaHMsI IPOTPaMMBI C UCIIOIb30BAaHUEM AIBTEPHATHBHON KIIaBUATYpHI M 0€3 Hee MpecTaBlie-
HBI Ha puc. 2.

JTanbl pa3padoTKU AJArOpUTMAa M CO3aHUS TPOrPaMMBbI

45 Pa3paboTka anroput™Ma
40
35 Co3ianue nporpamMmmsl
30 Ha SI3bIKE
25 [POrpaMMHUpPOBAHHS
20
15 M Otnanka
10

5

0

OO6branas AnbTepHaTHBHAs
KJIaBUaTypa KJIaBHaTypa

Puc. 2. Dransl pazpadbotku [10 crynentamu ¢ HOJIA

Ha nanHO# nuarpamMe IpUBE/ICHBI BPEMEHHBIE XapaKTEPUCTUKH pa3paOdOTKH airoputMa H
CO3JIaHuSI TPOTPAMMBI CTYJICHTOB C HApYIICHUSIMA MOTOPHBIX (YHKIIUH.

Takum 00pa3oM, U3 NPUBEJCHHBIX JaHHBIX CIEIYET, YTO CTYACHTHI C HApYUIEHUSIMU MOTOP-
HBIX (DYHKIUH paboTast ¢ 0OBIYHOI KIIaBHATYpoil 3aTpaunBaroT Ha 23% OoJbllle BpeMEHH Ha CO3-
JIaHUEe, OTIAJKy U TECTHPOBAHUE MPOTPAMMBI, YEM CTY/ACHTHI KOTOpPbIE paboTalN ¢ ajJbTepHATHB-
HOM KJIaBHATypOi.

HeO6XOI[I/IMO TaKK€ OTMCTUTH, YTO MMPUMECHCHHUE AJIbTCPHATUBHBIX CPEJACTB BBOJA I/IH(l)OpMa-
Uy 00JeryaeT mpoLece BBOJAA, OTIIAAKU M TECTHPOBAaHMS IIporpamMmMel. Ho ocoOeHHOCTH MenKoi
MOTOPHKH pyK cTyaeHToB ¢ HOJIA mposBIsIOTCS HE TOJBKO NPH BBOJE MH(OOPMAILIUH, a TAKKe
IPH UCHPaBICHUH OMIMOOK B porpamme. HeKoTopbIM CTyieHTaM ObIBaeT TPYJHO OTITYCKaTh Kila-
BUILM II0CJIE HAXKATHS, B PE3yJIbTAaTEe YEro OHU BBOJST MHOTO HEHYXXKHBIX 3HAKOB WJIM CITy4ailHO
HOKUMAIOT Ha JIMIITHUE KJIABHIIH, ITOKa BHIOMPAIOT HYXXHYI0 OykBYy. ITOroBble BpeMeHHbIE jna-
rpaMMBbI pacrpe/iejieHus] BpeMeHH Ha pa3paboTKy IpOorpaMMHOro o0ecriedeHus ¢ IPUMEHEHUEM
QJIBTEPHATHUBHOMN KIIaBUATYpPHI M 0e3 Hee MpelCTaBIeHb! Ha puc. 3.

Hcxons U3 3TOr0, B KA4eCTBE ONTHMAIBHOTO CPEACTBA U1 BBOJA HHYOPMALUK B KOMITBIOTEP
HEo0XOMMO HCII0JIb30BaTh aJbTEPHATUBHYIO KJIaBUATYPY U MHTEPAKTHBHbBIE CEHCOPHBIE KPAHbI
¢ 0OJIBLINM pa3MepOM OKHa, KOTOPBIE IT03BOJIAT PACIIMPUTH BO3MOKHOCTH cTyeHToB ¢ HOZIA 1o
PEIaKTHPOBAHUIO BBEICHHOH HH(POPMALIUH.

[TosryyeHHbIe HaHHBIC NPUBOIAT K BBIBOAY O TOM, YTO acCHCTHPYIOLIME TEXHOJIOTHH IIPEa-
CTaBJIAIOT 3(GEKTUBHOE CPEICTBO 3MIIMPUYCSCKOrO MMO3HAHUS A CTYACHTOB C MOTOPHBIMH Ha-
PYLICHUSIMU. ACCHCTHPYIOIINE TEXHOJIOTHH IT03BOJIIOT CHUMATh MM 00Jer4arh GU3HIecKue 3a-
TPYJHEHHS, KOTOPbIe MMeeT 00y4aloIUics, IPENATCTBYIOLINE MOTyYSHUIO PaBHOTO JOCTYIa K
00pazoBaHUIO.

B pesynbrare mpoBeAeHHOT0 HCCIEAOBaHMA IPOOIEM MOATOTOBKY CTYACHTOB C HApYIICHUEM
OIIOPHO-JIBUI'aTeNIBHON CHCTEMBI YCTAHOBIICHO, YTO NPUMEHEHHE albTePHATHBHOI KIIaBHATypbl
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MOXKHO pacCMaTpuBaThb, Kak OJJHO U3 Hanboee MPUEMJIEMBIX M3 CYIIECTBYIOIUX CPEICTB NHKIIIO-
3UBHOT'O O6y‘IeHI/IH.
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DrHueckue nMpoodIeMbl, BOZHHKAIOUINE TPU KOMIBIOTEPU3AIIMH MEAUIIMHCKOTO (aiiia, MHOTO-
YHCIICHHBI U KPaliHE CIIOKHBI.

Haunbonee BayKHBIMU SIBIIAIOTCS CIISIYIOIINE BOMPOCHI.

1) MoO’KHO 71 XpaHHUTh HJICKTPOHHYIO HH(OPMAIIHIO O MalieHTax?

2) Hy>XHO 11 TIOJUCHIBAT COTJIANIEHUE TTAIIMEHTOM 10 3TOMY BOIIPOCY?

3) Kro momkeH UMeTh TOCTYM U K KaKOW HHPOpMAaIUN?

4) T'me nOomKHBI OBITH YCTAHOBJIEHBI KIIIOUX AOCTyma?

5) Kro octaercs BnaaenseM Kirodeit focryma?

6) Eciu Bpau BHE 30HBI JOCTYIa, KTO OYJET MMETh MMPaBO M0CTyMa K (aiiiaM, UMeeT Jid OH

[PaBo He 3alnppoBaTh UX U T.1. ...

Hcnonb3oBaHre KOMITBIOTEPU3UPOBAHHOIO METUIIMHCKUX (aillioB B OOJIBHUYHOM OTACICHHH
MOPOYKAAeT MPOOIEMBI, KOTOPBIE HAMHOTO CJI0KHEE, YeM KOTa OHH MPOCTO UCTIOIB3YIOTCS B TO-
poackoi npakTuke. [IpeTeH3uss Ha OCHOBaHHBIM HA JTAHHBIX O MAlMEHTaX LEIOCTHBIM MOAXO0MA K
DMI Ha 0a3e 0OJBHHUIBI CO3/1ala OTPOMHOE KOJHUYECTBO WH(POPMALIUHU, KOTOpasi OTCYTCTBYET B
CTaHIAPTHOHU, 0ojice (OPMATH30BAHHONW MEIUIIMHCKON KapTe. DTHU JAaHHBIC TAK)KE OYCHD UyB-
CTBUTEJILHBI, BBIXOAAT JAJICKO 3a IMpeaeibl Gpusndeckoi cepbl U BTOPraroTcsi B 3THUECKYI0. B
MEXIUCIUIUTMHAPHOM MOX0/Ie, B KOTOPOM aKTHBHO yYaCTBYIOT HE TOJIBKO BpaydH, HO TaKXKe TeX-
HUYECKHE CTICIIHATUCTHI U MEHEKEPHI, TAK)KE BOSHUKAIOT KOHKPETHBIE BOIPOCHI: KTO MOXKET T10-
JYYUTh AOCTYIH, K KaKOH MH(OPMAIMH U IPH KaKUX YCIOBHUIX?

B mpouecce 3Toro aHanmm3a NpuUBEAEM HEKOTOPHIC AJIEMEHTHI PAa3MbIIUICHHUS, KOTOPhIE TTOMO-
T'YT HaM OTBETHTb Ha 33JJaHHbBIC BOIPOCHI.

BymakHast marnka Wi KOMITbIOTEpU3UPOBAHHBIN (aii

PaccMoTprM OCHOBHBIE PEUMYIIIECTBA KOMITBIOTEPU3NPOBAHHOM 3aIHCH:
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- uH(popManus Kaxercst Ooyee JOCTYITHOW: OHa BUIHA HA dKpaHe,

- 3amuTa JaHHBIX Oosee 3(h()eKTHBHA C TIOMOIIBIO CUCTEMBI KITIOUEH,

- oluieryaeTcs BOCIPOU3BEACHHE U Tiepeiada HH(POpMaIHH,

- 3HAYUTEJIBHO O0JIErYaeTCs IePEIch JaHHbIX.

Jast npodeccroHasioB B 00J1aCTH 3/JpaBOOXPAHEHHSI HCIOIb30BaHNe MH()OPMALINH, COJIeprKa-
Ieicst B KOMITBIOTEPU3UPOBAHHON 3aMMCH, OOBIYHO HE CIMIIKOM CHIIBHO OTIMYAETCS OT UCTIONb-
30BaHUs HHPOPMAIIHH, COJepIKaIleics: B OyMakHOM (haiire.

WHorga oTH paziauyms IeHCTBUTENFHO BakHBI. HekoTophlie onepanuu B 00J1acTH Hccie0Ba-
HUH, HapUMep, HACTOIBKO CI0XKHBI, YTO TOJIBKO KOMIIBIOTEP MO3BOJISET OCYLIECTBISATh Peallb-
Hy!0 peanu3anuo. Ho 3Tu oTanumns ocTaroTcss KOIMUECTBEHHBIMU.

OpHako 171 ManueHTa KOMIbIOTEP MOXKET BOCIPUHUMATHCSA Kak yrposa. IlanueHT MoxeT oB-
JIasIeTh MHCHbMOM, TIOTOMY YTO OH BOOOIIE 3HAET TEXHUKY, HO YyBCTBYET HEJOBEpPHE B OTHOIIIC-
HUM KOMITbIOTepHOW Hayku. C Jpyroil CTOpOHBI, OyMasKHBIH OOBEKT BHJCH €My, OH OCSI3aEM, B
OTJINYHE OT KOMIBIOTEPHOTO 00BEKTA, CIIOCOOHOTO MTHOBEHHO PaclpoCTpaHsITh HH(OpMALHIo O
TMaleHTe B OONBIINX CETSX, KOTOPbIE OH HE KOHTPOJIHPYET.

[IpaBoBbie nonokenust B EBporie, kacaronyecs: XpaHeHHsT MEIUIIMHCKON HHpOpManuy, Tpe-
OyroT, 4TOOBI ManueHT ObLI MPOMH(OPMUPOBAH O CYIIECTBOBAHUM ATOTO XPAHWIHIIA U €T0 CO-
aepxumMoro. Eciu ecTh nepegada JaHHBIX WM YIPABICHUE YTUMHU JAHHBIMU HE MPAKTUKYIOLUINIM
CIELUATIMCTOM, TpeOyeTCsi TUCbMEHHOE pa3pelleHNe MalueHTa.

HamomHuM, 4TO Tak, Kak MEJUIMHCKAs KOH(PHUIACHIMATEHOCTh HAXOANTCS B JINYHON 3aUHTeE-
PEecoOBaHHOCTH OOJILHOTO, TO ITO TAKXKE 001I1ast 00s13aHHOCTH Bpaya, Ybsi MECCHSI IO 00ECTICYCHUIO
HaJUIeXKAIIEro MEJUIIMHCKOTO0 OOCITyKUBAHUSI OCHOBaHA Ha BO3MOKHOCTH YCT@HOBHUTBH JIOBEpH-
TeJIbHbIE OTHOILIEHHUS C TTALIUEHTOM.

Ha »TuyeckoM U 3THYECKOM YPOBHE HCIIOJIb30BAaHUE KOMIBIOTEPHON MOAIEPKKU JOJKHO Tra-
PaHTHPOBATH T€ K€ LIEHHOCTH, YTO M JIpyTast MoJiepXkKa, Oy/1b TO pyKOIMCHBIH, HAOpaHHbIH, CII0-
BECHBIH U JPYroi OOBEKT.

Conep:xxnmMoe KOMIIBLIOTEPHOTO (aiina

OO6BIYHO (haiia COAEPKUT ABE YaCTU HHPOPMAIMH — AIMUHUCTPATHBHYIO U COJCPIKATEIBHYIO,
paccMOTpUM HUX To/ipoOHee.

1. AaMuHHCTpPaTHBHas 4YacTh Qaiiia, comepxaiias JaHHbIC HICHTU(GHUKAIIMK U YIpaBie-
HUS (JIMYHOCT, /IPEC, AaTa POXKICHHS, MOJI, KOHTAKTHBIC JTaHHBIC).

OOGBIYHO OHA CONEPIKHUT COLHATBLHO-IKOHOMHYCCKUE IAaHHbBIC: 3aHATOCTh, YPOBCHb 00pa3oBa-
HHUS, HALMOHAIBHOCTh, MECTO POK/ICHHUS YCIIOBEKA, €ro MPEAKH, PEITUTHS, BIAJCHUC YCTHBIMU U
MUChMEHHBIMH SI3bIKAMH U T.JI. DTH JAHHbBIC JOJKHBI ObITh 0OBEKTHBHBIMH, OHH OOBIYHO MPEJIO-
CTaBIISIFOTCSI CaMHM TIalieHToM. Bo dpaHuum, HampuMep, COracHO 3aKOHY 00 OXpaHe 4acTHOI
KU3HH, TTAIMEHT JODKEH UMETh TOCTYI K 3THM JAHHBIM, YTOOBI HMETh BO3MOXKHOCTB TIPOBEPSIThH
U McnpaBisiTh UX. OH TAaKKe IMEET MPaBo HA KOH(PUACHINATBHOCTh ITUX JaHHBIX, KOTOPIC MOTYT
HCIIOJIBb30BATHCS U MEPEaBaThCsI TOJIBKO B paMKaX KOHTPAKTOB, B COOTBETCTBHHU C KOTOPHIMU OHU
OBLIM TPEOCTABICHBI: YIIPABICHUE CBOUM 3/I0POBBEM IAI[MCHT JOBEPSET TOJIBKO TEM JIUIIAMH,
KOTOPBIX OH BBIOpAI IS 9TOH 1IeNu.

W3 aroii yacTu (aiina Mbl TOHUMAEM, YTO HEKOTOPHIC TAaHHBIC YYBCTBUTEIIBHBI, U, TPEXKIC BCE-
0, 3TO COIMAILHO-)KOHOMHYECKUE TaHHbIC. BO3HUKAOT /1Ba aCleKTa: COOMPAIOTCS JIM COLUAb-
HO-9KOHOMHYECKHE AaHHBIC JJI ONMPEACICHHUS YCIOBHUIA KU3HH MAIMEHTA W UX MOTCHIIUATIBHOTO
BO3JCUCTBUSI HA MX 3[J0POBBE WIIH OHH MOTYT HCIIOJIb30BAThCS ISl HAYYHBIX HCCICTOBAHUIM.

I'ne mpesen 00bEKTUBHOCTH 3THX AHHBIX B 3TUX 1essax? Hampumep, cekcyanbHble MPUBBIUKH,
Kak [PaBHJI0, OTCYTCTBYIOT B CIIUCKAX JIAHHBIX: B KOHTEKCTE X BO3JCHCTBHS Ha 3[J0POBbE MOXKHO
OBLJIO OBl OYEHB XOPOIIO TTOIYMATh, PAIIMOHATBHO JIH UX OTOPACHIBATH ...
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Jpyrum mpuMepoM JBYCMBICIICHHOCTH SIBJIICTCS] YIIOMUHAHKE PEIIUTHU WIH packl. Eciou HaM
KaXXCTCsI, UTO TaHHAsI a]MHHUCTPATHBHAS CUCTEMa HEWTpalibHA, TO OHA HE BCerja Oblia TaKo, u
CETOJIHS OHA - HE TO XKE CaMOe B IPyrux MectaxX. TpyIqHOCTh COCTOUT UMEHHO B TOM, YTO HUKAKHE
JTAHHBIC HE SIBIITIOTCS] YUCTO aIMHUHHUCTPATHBHBIMH.

C apyroii CTOpOHBI, Hac OOJIBIIIE BCETO MHTEPECYET HE PEIIHTHs, a MOBEICHUE, 00pa3 KU3HU
MAIMEHTA, er0 OTHOIICHUE K BAXKHBIM COOBITHSAM OT POXKICHHS 10 CMEPTH, KOTOPBIC MBI MOXEM
HAWTH B 3TUX JAHHBIX. DTO HE TaK HEHTPAILHO, KaK KaXKETCs Ha TICPBBII B3I,

Takum 00pa3oM, «mperes HEeHTPaTbHOCTH» TaK HAa3bIBACMBIX COIHAIEHO-I)KOHOMHYCCKIX
JTAHHBIX HE COJCPIKUTCS B CAMHX JAHHBIX, @ B 3HAYCHHUHU, JAHHOM €My IMAI[MCHTOM, U B TOM, YTO
MBI JICJTAEM U3 3TOT'0. DTO 3HAUCHHE U 3TO HCIIOJIb30BaHKE, OC3YCIIOBHO, HCOIIPEICIICHHO allPUOpPH,
HO 3TH JIAHHBIC HC MOTYT CUATAThCS HCUTPAILHBIMU U JOJDKHBI OBITH 3aIUIICHEI.

[anueHT, KaK MpaBUIIO, MaJI0 BO3paXkacT MPOTHB MPEIOCTABICHUS 3TUX TUMIOB HH()OPMAIIHH,
OH YIUBIIICTCS, ¥ He Oonee. dparMeHTapHBIN XapakTep cOopa 3Tol WHPOpPMAIIUU YacTo JeiacT
HEBO3MOXKHBIM BOCIIPHUATHUE €€ CHCTEMATH3AINH («CO0p yposkashy IPOUCXOINUT €CTCCTBEHHO). 3Ha-
€T JIU YCIIOBCK YCTKOE Ha3HAUCHHE TOTO Yporkasi? 3HACT JIM OH, KaKyIo LIeJIb OH UMeeT? 3HAeT JIn
OH CBOE IPaBO KOHTPOJISA, €CTh JIU peallbHasi BO3MOKHOCTh HCITOJIB30BATh €ro?

Y)Ke CeroaHAa Hpe}lCTaBﬂﬂeTCﬂ, YTO TOJIBKO l/I)leHTI/l(l)l/lKaLIl/IOHHble JAHHbBIC MOXXHO CUHUTATh
HeﬁTpaJ'[bHBIMPI. 3T0 CANMHCTBCHHAsA 4aCTh JaHHBIX, KOTOpy}O MOKHO paCCManI/IBaTI) KaK «aBTO-
MaTHYECKYI0» YacTh MOJTYAIMBOTO JIOTOBOPA, MPUHSTOrO MAIMEHTOM, HMPOCTO MyTeM KOHCYJIb-
TaIuii, 0cOOEHHO B KOHTEKCTE 3a00THI O COIMaIbHOM obecredeHun. [1oaToMy Tak Ha3pIBaeMast
aJIMUHUCTPATUBHAS YaCTh JIOJDKHA OBITh OrpaHUueHa STUMU JAaHHBIMU. OOBIYHOCTD JPYTHX JIaH-
HBIX, HA3bIBAEMBIX COIHATHHO-IKOHOMUYECKUMHU, HE TOJDKHA CKPBIBATh TOTO (PaKTa, YTO OHU YXKE
SABJIAKOTCA 4aCTbHO npaB, ((Hpe[lOCTaBHeHHI)IX» IMAalUCHTOM.

CneuyeT OTMCTHUTDH, UTO HA 3TOM I3Tanc ManucHT HUMCCT npaBo 0TKa3aTbCA HJIKM 3aMaCKU-
poBaTh 3Ty WH(GOPMAIUIO, ECIIM OH 3TOr0 IOXKEJIAET: YEJIOBEK MOXKET OTKa3aThCs OT JIF0OOro
KOHTaKTa C HUM.

Takum 00pa3oM, BOIIPOC «MOXKEM JIK Mbl XPAaHUTh IEKTPOHHYIO HH(POPMAIUFO, KACAOIIYIOCS
MAlMeHTay, MOXKET COXPAHUTh TEPMHH «OJICKTPOHHbII». [lallMeHT UMeeT MpaBo OTKa3aThCs OT
3aIUCH B KaKOH-THO0 (hopMe KakuxX-1r0o0 naHHBIX 0 HeM. OH BepHYJICS K TeM HpaBaM, KOTOpPEIC
YXQKUBAIOT 332 XPAHUTEISIMU: 3TO HETJTACHOE COTJIAIICHHE, B KOTOPOM MAIMEHT BUIAUT CBOH COO-
CTBCHHBIC HHTEPECHI, KOTOPBIC JIOJDKHEBI XOPOIIO 3a00TUThCs. Daiin mpecTaBiuseTcs eMy Kak WH-
CTPYMEHT, TAPaHTUPYIOIINI Ka4eCTBO MIPEIOCTABIIEMO MTOMOIIH. PeanbHbIi BOIPOC: HACKOJIBKO
JajIeKo UIET 9TO MOJIYAINBOE CoTrjamieHne?

2. Cam menunuHckuii ¢aiij, comepkamuii HECKOIHKO THIIOB JaHHBIX:

- 49TO FOBOpI/IT TIAIUCHT. )KaJ'IO6BI, TIOSICHCHUA,

- YTO 3aIIUChIBACT Bpaq: KJ'II/IHI/I‘ICCKI/Iﬁ OCMOTp UT.AO.,

- 49TO }IOCTI/IFHyTOZ HpOTOKOHBI, MHCHHA U T.A.,

- YTO JIeJIaeTCs: TUarHo3, MPOTrHO3, JCUCHHE, Bhada JOKYMCHTOB,

- YTO JAyMaeT Bpady (TMIIOTEe3a, BICYATIICHHS, BOIIPOCHI); 316Ch TAKIKE 3aKOHHO 331aBaThCsl BO-

HpOCOMZ O9TH JAaHHBIC ABJIAHOTCA 4YaCThIO 3aIIMCU TaK XK€, KaK U rlpem,myume.

[ManueHTt uMeeT MpaBo Ha KOHQHUISHIHATLHOCTh BCEX ITHX JaHHBIX: HX MOXHO HCIIOJIb30BaTh
TOJIBKO C €r0 COTJIACHS, ¥ TOJIBKO B paMKaX MHUCCHHU I10 YXOJy 3a OOJbHBIM OHH MEPEIAIOTCS CIie-
[UATHCTAM, UACHTH(OUIIMPOBAHHBIM U BBIOPAHHBIM CAMHM ITAI[HEHTOM.

OTH JIBa YCIIOBUS HEOT/ICIIUMBI: Bpay HE UMEET MpaBa UCIOJIb30BaTh UITH MIepeIaBaTh ITH JIaH-
HbIE BHE MHCCHHU TIO JICUCHHIO, JIaKe €Ciii marueHT cornaceH. ([lanueHTt He MOXET pa3peiinThb
Bpady pas3riiacuTh TaiHy!).

[TosTOMY ATH MaHHBIC JOKHBI OBITh 3alIUIICHBI KAKUM-THOO0 00pa3oM.

HackoipKko Jaeko MIeT MOJYAIUBOE COIVIACHE IMAlMCHTa OTHOCHUTEIBHO 3allUCH THX IaH-
HBIX?
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TaxkuM 00pa3oM, 5TO corjamieHue ckopee BONpoc Mopaiu. «CUUTaeTcsi HOpMalbHBIMY, 4TO
(UKCHPYIOTCSl OOBEKTHBHBIC JJAHHBIC (aiiyia: MPUYMHBI JJISl KOHCYJIBTAIMH, )Kal00bl, pe3yJIbTaThl
TECTOB, NMPOTOKOJIBI, METOABI JICYCHHS U T.J. [1allieHT 0CO3HAET, YTO 3TH JIEMEHTHI 3aITMCaHbl U
coxpaHeHbl. UTo MPOUCXOINT, KOT/Ia MallMeHT He XO04YeT XPaHUTh 3TH JaHHble? OH MOXET c000-
IIHUTH 00 3TOM, ITOTPeOOBATh, YTOOBI ATH JTAHHBIC HE 3aITNCHIBAIIHCE.

Bpau nomken ObITh HACTOPOJKE, CITyIIast MalMeHTa, YTo0bI TIOHSTh €ro CYIECTBOBAHUE MPOO-
JIeMbl. DTO BHUMaHHE MOXKET MPOTUBOPEUYHUTH €ro OOBIYHOMY HOAXOAY, KOTOPBII Mpearoaraet
cOOp ONTHMANBHOTO KoJmuecTBa HH(popManuu. BoT mouemy MbI 1OJDKHBI TOMHHUTH O BaKHOCTH
NIEPEroBOPOB BO BCEM MEIUIMHCKOM Mporecce. TOAbKO CHCTEMATHYECKUE MEPEroBOPhl, OCHO-
BaHHbIC Ha MOHATHBIX O0BSICHEHUSX, Oy/yT MOJIEPKUBATH ATO NPaBo nanueHTa. Ecian manueHt
HE MOXKET COOOLINTH, OY/Ib TO HEBEKECTBO, CKPOMHOCTh MJIM CTPax, HY’)KHO 3aMedaTh TO, YTO OH
XOYET COXPAHMTh IT0 CBOEMY YCMOTPEHUIO, U TOT/Ia €T0 eIMHCTBEHHOHN aJbTepHATUBON Oy/IeT 13-
0exaTh JDKU, OTPUIIAHUS, WITK OTKAa3a.

Ecnui MBI TprMeM 3T0 paccysKaeHHe OTHOCUTEIHHO TaK Ha3bIBAEMBIX OOBEKTHBHBIX METUIINH-
CKHX JJaHHBIX, TeM 00Jiee TO e caMOe OTHOCHUTCS K 00JIaCTH YacTHOM >ku3HH. Tem Ooree, 4To TOT,
KOMY PacKpbIBaIOT JIMYHYIO HCTOPHIO, COXpaHsET ee B (aiiie. OHaKO yXaKHBAIOIIHE 32 OOJIbHBI-
MH, OCOOCHHO €CJIM OHHU IMPAKTHKYIOT TJI00aJIbHYI0 MEHUIIUHY, HE BCEr/ia MOJHOCTHIO OCO3HAIOT
970. Tem Gornee, 4TO KOHPUICHINATBLHOCTD ISl HAIIMEHTa MOXKET CTaTh OOBEKTHBHBIM DJIEMEHTOM
JUISl Bpaya: HarpHuMep, KOHTAKTHI 3apa3HOro YeJIOBeKa, IpeObIBaHUE B TIOPbME U T. JT. JJ1st Tr00BIX
JIAaHHBIX (MOPSI/IKA YaCTHOM JKU3HH) NX COXPaHEHUE HE MOXKET 000HTHCH Oe3 0100peH sl TalueHTa
(Tak ke KaK M MX Iepeaya).

OxoHUaTeNIbHBII YyPOBEHb 3aMETOK KacaeTcsl OTPaKeHUH NMPaKTHKYIOMIEro. 3aMEeTKH 4acTo
OYEHb MOJIE3HBI, NAMSTHAS 3aIKCKa, PYKOBOJCTBO I10 IyTH, HHCTPYMEHT IOJICPIKKH, HEOompe-
JIETICHHOCTH MJIM HEOOOCHOBAHHBIE MPEAOI0KEHHS, KOTOPBIE HE BCET/Ia JKeNaTeIbHO HHPOPMHU-
poBaTh ManueHTa. B kauecTBe MHCTPyMEHTa MPAKTUK MMEET MPABO HA STH 3aMETKH ISl TIMYHOTO
UCII0NIb30BaHMS. [IOIyCTHMO JIH, YTO 3TH 3aMETKH BBIXOAT 32 PAMKH 3TOTO JIMYHOTO MCITOIb30Ba-
HUSI, ¥ TO9TOMY MX MECTO B KOMIIBIOTEpHOM (paiine?

JlaBaiiTe pacCMOTPHM apryMEHTbl [IPOTHUB: OHU SIBJISIIOTCS MEPCOHAIBHBIMU 3aMETKaMH IS
MIPAKTHUKYIOIIET0, CYOBEKTUBHBIMHU M HE SIBIAIOTCSA YacThio (aiiia kak TakoBoro. Ilostomy oHm
«BBITEKAIOT U3 (aina». B aTom ciydae, 4To rapanTupyeT ux KoHpuaeHuuaabHocts? W rae ux
MIOCTaBUTH: OyJIeT NN «BOiHas» manka? Pa3se He mpezacTaBisieTcst 6oiee peaaTuCTHYHBIM TIPE-
CTaBJIATh IPOCTPAHCTBO (hailia, 3ape3epBHPOBAHHOTO JISI STHX PacCy’KIACHHH, MPOCTPAHCTBO,
TIPUHA UICKAIIEe TOJIBKO IPAKTHKYIOMIEMY, K KOTOPOMY TOJIBKO OH TIOJIyYHT JIOCTYI, 38 HCKIIFOUe-
HHEM JI000r0 APYroro 4enoBeKa, BKJI0Yas HalueHTa?

B nrobom ciyuae, eciy mpakTHYECKHe COOOpakeHUs MOOMIPSIIOT Pa3MbIIUICHUS MPAKTHKY-
IOIIMX 00 WX 3alMCsX, 3TH 3aMETKH JIOJDKHBI 00J1a/1aTh, 0 KpalfHel Mepe, YPOBHEM «JTMUHON
3aIIUTHI, KOTOpasi HE JOITyCKAeT HEKOHTPOJMPYEMOI0 AOCTyNa JPYrHX YYacTHHKOB Oe3 KOH-
KPETHOTO COTJIacHs NMPAaKTHKYIOIIETO Bpada U JaxKe MalueHTa, eclii OH, KOHEYHO, Oy/1eT uieH-
TH(UITPOBAH.

B TOM 3xe yxe ecTh JaHHBIE «O TOM, YTO HEXOPOUIO Cpa3y FOBOPHUTH IALUECHTY», KOTOPHIC
JIOJDKHBI CO3PEBATh, IPUITH B ONPE/ICTICHHOE BpeMsi: OHH, 0€3yCI0BHO, 3aCITy>KHBAIOT 0CO00I 3a-
IINTHI.

W3 BhIIecKa3aHHOTO CIIEAYeT, YTO BCE JaHHBIC MAIMEHTOB JOJDKHBI OBITh 3aIIUINCHBI, B TOM
YHCIIe OT HECAHKIIMOHUPOBAHHOT O KOHTaKTa. OOIIHiA TOCTYH K JaHHBIM, OT apXUBHBIX KOMHAT JI0
KOMITBIOTEPHBIX IPOTPAMM, JOJIKEH rapaHTUPOBATh NX KOH(QHUICHINATBHOCTS.

HernacHoe cornamienue, 0 KOTOPOM MbI TOBOPHIIM BBIIIE, MTO3BOJISIET MOIYYHUTh JOCTYI K YH-
CTBIM a/IMHHUCTPATUBHBIM JJAHHBIM JIFOOOMY JIMILY, KOTOPOE JI0JDKHO BMEIIATHCS B aCTIEKT PEIICHHS
Ipo0OJIeMBbl, BHI3BAaHHOH ITAIlMEHTOM, OT Bpadya JI0 NMPUHUMAIOLIEro U COTPYAHUKA. B3auMHas oT-
BETCTBEHHOCTBH 32 YIIPaBJICHHE ONEPALMSIMHI UMEET MECTO B paMKaX MEANUIIMHCKOTO CTPaXOBaHMSI.
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Jlyist mI0OBIX APYTHX JaHHBIX TPABHIO KOH(PHIACHIMATBHOCTH JOJDKHO TIPUBECTH K Pa3MBbIII-
JICHUIO.

Haunbonee BaxxHO cienyroLiee:

- JIOCTYII K JIaHHBIM pa3pelleH TOJIbKO TeM, KTO JIOJDKEH MCIIOJIb30BaTh UX B PAMKaX MHCCHH

10 YXOLY;

- JIOCTYIIHBI TOJIBKO JaHHBIE, TIOJIE3HBIE JUISl TAHHOW MHUCCHU;

- TAIMEeHT COTJIACHJIICS Ha BMEIIATEIbCTBO KOHKPETHBIX JIFOJICH B 3TOM KOHTEKCTE.

MenunuHcKas MpakTHKa, KaK MPaBUIIo, pelIaeT ATy 3a1ady, yKa3as, YTO HallUeHT MO/ INCHIBa-
€T cTaHJapTHYI0 (hopMy, 3asBIIsIsl O CBOEM COTJIACHH Ha JII00YIO Niepeady JaHHBIX BHYTPH 00JIb-
HUIIBI B paMKaxX MHCCHU IO yXonay 0e3 nanpHelmmx mojapobHoctel. Ha camom nene sta opma
SIBIISIETCSI ITyCTOW ITPOBEPKOH, TPEIOTBPAINAIONIEH KaKOH-T100 KOHTPOJIb WIIH TIPOTHBO/ICHCTBUE
CO CTOPOHBI ITAIIMEHTA, U HE TAPAHTHPYET, YTO TOJIBKO TE, KTO YYaCTBYET B JICUEHHH, Oy/TyT UMETh
JIOCTYT TOJIKO K HEOOXOJMMBIM TaHHBIM. KaskIblil TOHMMaeT MpuurHy: Jiro0as 3aepkKa B repe-
Jlaue JaHHBIX TPEJICTABISIET COOON «TEXHUYECKOE» MPEISITCTBUE JUIsi 0OBIYHOM paboThI OOIBHUY-
HBIX YUPEXJICHUH, MOTCHINAIBHYIO ONaCHOCTh Ul KauecTBa yXOJa U IMYCTYIO TPaTy BPEeMEHH
YXQKUBAIONHX 32 00IbHBIMH. D] deKTHBHOCTH pabOTHI OOIBHMIL OYAET CHHXKATHCS, €CIIN Malli-
€HTBHI JIOJDKHBI OYJTyT COTJIalaThCsl Ha KaKAyIo Mepeiady JIMUHBIX JaHHBIX, TIPH KOTOPOH JOJIKHBI
OBITH OYEHB 1MOJIPOOHO YKa3aHbI BCE ITH CBEJICHUSI.
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Hlupokos A.C. <HUY MIH»

INPUMEHEHUWE UHTEPIIOJISIHUOHHOT' O ®UJIBTPA ITIOMEX 1JIs1 PEHIEHUSA
3AJJAYH BBIAEJEHUA KOHTYPOB B CUCTEMAX KOMIIBbTEPHOT O 3PEHUS

Annomayusa: Ilpednazaemcs aneopumm ycmpaneHus nomex u3oopaxceHus npu 8bloeieHuu
KOHMYPOG ¢ UCNOIb308ANHUEM CPEOCmE KoMnbvlomepHot mamemamuxu Maple u ceoticmeé unmep-
NOAAYUOHHO20 MHO2oUNeHa Jlaepandica.

Kniouesvie cnosa: spenue, komnvromep, nomexu, pacno3naganue, KOHmyp, uaypbi.

Shirokov A.S. «NIU MEI»

THE APPLICATION OF INTERPOLATING FILTER OF INTERFERENCE
TO SOLVE THE PROBLEM OF DISTRIBUTING THE CONTOURS
IN THE SYSTEMS OF COMPUTER VISION

Annotation: An algorithm is proposed for eliminating image noise during contour extraction
using Maple computer math tools and Lagrange interpolation polynomial properties.
Keywords: vision, computer, interference, recognition, contour, figures.

OnHOM M3 Ba)XHEHIIMX COCTABISAIOMIMX COBPEMEHHBIX 3a/a4 B CHCTEMaX KOMITBIOTEPHOTO
3peHus SBJISIETCS MPOoOJieMa paciio3HaBaHUsI M300paXKEeHHH pa3In4HbIX 00beKTOB. JlJisi perieHus
9TOM 3a]]a4k UCIIOJIB3YIOT BBIJICJICHUE KOHTYPOB 00BEKTOB, HAaIIpuMep, ¢ nomoripio ¢puibrpa Co-
oems [1-6].

[Mpunnun pabotsl Guiabrpa Cobestst 3aKioyaeTcs B AMCKPEeTHOM Anu(depeHInpoBaHIN QyHK-
LMY pacHpeaeTICHUs NHTCHCUBHOCTEH MUKCeTIel, HaXOIAIMXCS IO/ CIICIIHAIbHBIMI MacKaMu A,
1 A,, KOTOpBIE SBIAIOTCSA B3aUMHO TPAHCIIOHUPYEMBIMHU MaTpuriami [7, 8].

Ho, HecMoTpss Ha COBpeMEHHOE pa3BUTHE TEXHHUKH, B IIpOIlecce MOTYYCHUS H300paKeHUS
BO3MOXKHO 00pa3oBaHME pa3iinuHbIX Ae(DEKTOB WM TTOMEX. B 3amaue BbIeNeHUs] KOHTYPOB 3TO
MOXET TPHBOJUTH K CYIIECTBEHHBIM MCKa)KCHUSIM TPaHUIl 00BbEKTOB, T00ABJICHUIO HOBBIX KOH-
TypoB. B ¢Bf3M ¢ 3TUM BO3HHKAeT HEOOXOIUMOCTh YCTPAHEHHS BO3HHUKIINX TTOMEX B HCXOJHOM
N300paskeHUH.

PaccmoTpuM, HanpuMmep, IIyMbl B BUJI€ TOHKUX JIMHUM TOJIIMHON B OXWH MUKcenb (puc. I).
Henocpencrsennoe npumenenne Guiabtpa Cobens faeT JUIIHIE KOHTYPHI (puc. 2).

Puc. 2. I300paxkeHune, MOTyIEHHOE MMOCTIe

Puc. 1. VicxonHoe n3o0paxeHne npumeHenus puiabTpa Coberns ¢ TUIHIMA
C IIOMeXaMu KOHTYPaMH, ITOPOKACHHBIMH TOMEXaMH
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[Tonaraem, 4TO TIpH BBIICIEHUN KOHTYPOB B OOJIBIICH CTEIIEHN 3HAYCHUE UMEET HE KOHKPET-
HBIH 1BeT QUTYp, a UX pazaudyre. ITO 0OCTOSITENBECTBO MO3BOJISIET HAM TIEPEBECTH LBETHOE HM30-
OpakeHne B uepHo-0Oesoe. Mcxos u3 1IBETOBOM raMMbl H3MEHEHHOTO N300PaKEHHS y BCEX MHK-
celnell MHTeHCUBHOCTB OYZIET BapbupoBaThest B nHTEpBaje oT 0 (uepHbIi 1BeT) 10 1 (Oernblit 1BeT).
JlaHHBIM eHCTBHEM MBI YMEHBIIAEM 3aHUMAaEMbIi N300pakeHHEeM 00bEM ITaMsITH, COXPaHSs IPU
9TOM pa3lIMuue BETOB. DTO MMO3BOJIUT HAaM OTJIMYUTH OJHH O0OBEKTHI OT APYTHX JaKe IPH HaIU-
YUU OOIIMX TOYEK CONPUKOCHOBCHHSI.

Jist punpTpanny momex BHavaje NMPOBOJMM CKaHMPOBAHME MO ropusoHTanu. Onpejaensem
HaJIMYUE MTOMEXH MOCIIEI0BATEILHBIM HA00POM U3 TpeX NHKCENEH, B KOTOPOM CPEIHUI MMeeT
3Ha4yeHue 1, a Ba APYrux OTIMYHOE OT HEro 3HadeHue. [loxoxkee, JOCTAaTOYHO yAAYHOE YCIIO-
BUE HaXOXKICHUS IIOMEXM MpUMEHsieTcsi B moporoBoM ¢uibtpe [9]. [anee ucnpasisiem 3Haue-
HUE CPEJIHEro MHKCENS Ha MPaBUIbHOE, MCIOJb3Ysl MHTEPHOJSAIMOHHBII MHOrouneH Jlarpanxka
[10, 11]:

L(x)= Zf(xl- )li (x), rne n — crenens momuHOMa L(X);

i=0
f(x) — 3HaueHHe HHTEPIOIHpYIomed GyHKIHH [ (X) B TOUKE X;;
/(x) — Oa3uCHBIC TOTMHOMBI, OIpeAeTsieMbIe 1Mo (hopMyie

1 (x)= H =5 )

0, j=i Xi T X

JlelicTBHE JaHHOTO MHOTOWIEHA TO3BOJISIET ONPEICIUTh MPUOIIKEHHYI0 MaTeMaTHYECKYTO
(YHKIHIO, OTIMCHIBAIOIIYIO paclipe/iejieHue 3HaUeHUH psijia, 1 HalTH paHee HEeM3BECTHOE 3Haue-
HUE B 33JJaHHOM TOYKE.

AHanornyHoe CKaHuPOBaHHUE MPOBOUM IO BEPTUKAIIH.

B cucreme xommnbrorepHoil Mmaremariku Maple [12,13] ucrionb3yemblii alnropuTM movcka u
yCTpaHEeHHs! IOMEX IPU CKaHHUPOBAHHH 110 TOPU3OHTAIIH BBITIISIUT CIEAYIOIIUM 00pa3oM:

>for i from 2 to h-1 do

> forjtowdo

> if imgl[i-1,j]<>1 and img1[i,j]=1 and img1[i+1,j]<>1 then # npou3BOAMM NOUCK U BblAeNEHME
nomexu

> imglli,j]:=0: # meHAeM LBET NMKceNAa NOMexXM Ha YepHbli, 4TObbI B AabHeNLWeM «BbICBET-
NINTb» A0 HEOH6XOANMMOTO 3HAYEHUA UHTEHCUBHOCTM

> nl:=min(i-1,3): n2:=min(h-i,3):

> forkfromi-nltoi+n2do # peanusyem nogcyer NpaBUAbHOIO 3HAYEHWUS NMOBPEKAEHHOTO
nMKcena Yyepes NHTEPMNONALMOHHBIA MHOTouNeH JlarpaHika

> L[k]:=1:

> forrfromi-nltoi+n2 do

> ifr<>k and r<>i then

> L[K]:=L[k]*(i-r)/(k-r): # 6a3ucHbIi noanHom (1); 4nA yaobcTBa BOCNPUATUAA B NPOrpaMmme
I[k] 3ameHeHO Ha L[k]

> fi

>  od:

> L[i]:==0:  #ana oTcyTCcTBUA OWNOKM B pelueHnn obHynsem 6asncHbIN NOAMHOM NMKcena no-
Mexm

> imgl[i,j]:= imgl[i,jl+imgl1[k,jT*L[Kk]:

> od:
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> fi:
> od:
>od:

Tac w n h IMUpHUHA U BBICOTA UCXOOHOTO I/1306pa)KeHI/IH COOTBETCTBEHHO, KOTOPBIC JAal0OT OIeEpa-

TOPBI:

w:=Width(img0); h:=Height(img0);

__
A

A
o

A
o

Puc. 3. Pe3ynpTarhl GUIBTpAAN IIOMEX
B MCXO/IHBIX H300payKeHMIX

/\

Puc. 4. KoHTYpBI, OJTy4eHHbIE MOCIe QUIBTPALIMU TOMEX

nl, n2 — perynaupyeMsble napameTpbl
CKOpPOCTHU 1 TOYHOCTH UCTIPABJICHUS I[BE-
Ta TIOMEXH.

B pspe ciywaeB pesynbTaT CKaHH-
pOBaHUs C BBICOKOW MJIM HU3KOM TOYHO-
CTBIO HE MIMECT Pa3NU4Mi AT PelICHUS
IIOCTABJIEHHOM 3a1a4u. [Ipu 5TOM BaxHO
3aMETHUTh, YTO B 00J1aCTH OOJIBIIIOTO KO-
JUYECTBA IIOMEX WHTEPIOISAIIHOHHBII
GUIBTP C yBeJIMUEHHE AapaMeTPOB TOY-
HOCTH N1, N2, NpourpsIBaeT B peaabHOU
TOYHOCTH HCIIPABICHHS, IO CPABHEHHUIO
C MEHBIINM 3HAYEHHEM YKa3aHHBIX Ma-
pametpos. Ilpu onpeneneHnn KOHTYpPOB
B OCHOBHOM XBaTaeT OrPaHMYCHHS TOY-
HOCTH MaKCHMaJIbHO B 6 (N1 + n2) muK-
cesei.

CToHUT OTMETHTH, YTO HEOOJIBIION MOAr(UKAIIKMCH YCITOBHsI BRIOOpA TapaMeTpoB N1, n2 u 00-
pactu aevicTBus GuabTpa (Ipeaessl HapaMeTPOB i U j) MOXKHO TOOUTHCS ONTUMAILHOTO aJlTOPUT-
Ma IS PEIICHHUS] KOHKPETHOM 3a/1aui. DTO MO3BOJISIET HCIIOIB30BATh HHTEPIOSIIMOHHBIN (QUITBTD
JUTS pelIeHNs OOJIBIIIOT0 YUCIIa 33124 KOMIIBIOTEPHOTO 3PEHUSI.

OnHOM 13 BaXKHBIX 0COOCHHOCTEH MHTEPTOISIITMOHHOTO (PHIIBTPA SABISETCS BHICOKAS TOYHOCTH
OIpe/IeJICHHs [IBETA UCIIPaBIIsieMbIX ToMeX. JlaHHOE CBOMCTBO MO3BOJISIET KOPPEKTHO ONPELIATh
TPaHUIly pasjiesa HECKOIbKUX OOBEKTOB C OOIIMM COSAMHEHHEM KOHTYpPOB M BOCCTaHABIUBATh
KapTHHBI C TIEPEX0I0M OJHOI'0 OTTCHKA [IBETA B IPYroil. DTO MO3BOJISACT PACIIUPUTEH 00JIACTh HC-
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IIOJB30BaHHUA JaHHOI'O (1)I/IJ'ILTpa OT 3aJla4¥ YCTPAHCHUS MTOMEX JJI BBIJACIICHHA KOHTYPOB 10 BOC-
CTaHOBJICHUS HOBpe)KI[éHHLIX H306pa)KeHHﬁ K UX I€pBOHAYAJILHOMY BUAY.

HpeZ[J'IO)KeHHHﬁ AJITOPUTM MOKET OBITH UCITOIL30BaH KaK B pO6OTOTeXHI/IKI/I, TaK U B CUCTEMAX
a6I/IJ'[I/ITaIII/II/I JJIs HE3PSAYUX.

10.

11.

12.
13.
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OCOBEHHOCTHU M METOAbI OBYUEHUS
CMEIIAHHBIX I'PYIII CTYJAEHTOB
C OCOBBIMH OBPA3OBATEJIBHBIMU INTOTPEBHOCTSIMU
B YCJIOBUSIX BY3A

Annomayusn: B cmamve axmyanuzupyemcs npooiema o0oyuenus Cmyoenmos ¢ 0coovimu 00-
PAa308amMenbHLIMU NOMPEOHOCMAMU 8 YCIOBUAX POCCULICKUX 8Y308. AGMOP NOOX0OUM K peuenuio
OaHHOU NPOOIEMbl Yepe3 AHANU3 NPAKMUYECKO20 ONbIMA, Pedau3yemo2o 6 8yzax Poccuu, s 00y-
YeHUsL CIYOEHMOB C 02PAHUYEHHIMU BO3MONCHOCTAMU 300P0BbSL U CHYOEHINO8 — 2PANCOAH UHBIX
2ocydapceme, obwjasi cneyugura 0opaz08amenbHbIX HompedHocmell KOmopvlx No360senm 6y3y
oCYIecmessams 00pa306amenbHyI0 UHMezpayuio nymem GopMuposanusi CMEULaHHbIX epynn —
CMYOeHmo-UHOCMPAaHYes U CMyOeHmos8 ¢ OSPAHUYEHUSIMU 6 COCMOSIHUU 300p06bs. B cmamve
npUBOOUMCsL ONBIM Peanu3ayuli 00paz08amenbHol unmezpayuu 0Jisk 0AHHOU Kame2opuu auy 8 ge-
Oywux gyzax Poccuu ¢ npueneuenuem uHghopmayuonHbix mexnoL02uti Kak yCiogust (pacuiumayuu,
aoanmayui, KOMMYHUKAMUBHOU U ACCUCTNUBHOU NOOQEPIHCKU OAHHBIX CHYOEHMO8 8 YCILOBUSX HO-
601l 00pA306amMeNbHOU Cpedbl.

Kniouesvte cnosa: unocmpannvie cmyoenmot, cmyoeHmovl ¢ 0COObIMU 00PA308AMENbHbIMU
HOMPEOHOCMAMU, CMYOEHMbL ¢ 02PAHUYEHHBIMU 603MONICHOCHISMU 300POGbS, POCCULICKUE 8)3bl,
UHpOpMAYUOHHBIE MEXHONI02U 8 0OYYEeHUU, CMEWAHNbLE 2PYNNbL.

FEATURES AND METHODS OF TEACHING STUDENTS MIXED GROUPS
WITH SPECIAL EDUCATIONAL NEEDS IN HIGHER EDUCATIONAL
INSTITUTIONS
(ON THE EXAMPLE OF MIXED GROUPS OF FOREIGN STUDENTS
AND RUSSIAN STUDENTS WITH DISABILITIES)

Full name of the author, academic degree, academic title, position, full name of the educational
institution, city

Annotation: The article actualizes the problem of teaching students with special educational
needs in the conditions of Russian universities. The author approaches the solution of this prob-
lem through the analysis of practical experience implemented in universities in Russia for teaching
students with disabilities and students - citizens of other countries, the general specifics of whose
educational needs allows the university to carry out educational integration by forming mixed
groups — foreign students and students with health restrictions. The article presents the experience
of the implementation of educational integration for this category of persons in leading universities
in Russia with the involvement of information technology as a condition for facilitating, adapting,
communicative and assistive support for these students in the new educational environment.

Keywords: foreign students, students with special educational needs, students with disabilities,
Russian universities, information technology in training, mixed groups.

Ha coBpeMeHHOM 3Tarie pa3BUTHs CHCTEMbI BBICIIIETO 00pa30BaHus (POPMHUPOBAHUE TOJICPAHT-
HOHM 00pa30oBaTENbHON Cpeibl MPOJUKTOBAHO CUTYaIlMEH dCKaIaui PO 00pa3oBaTEIbHON HH-
Terpalyu, Kacarolleics: pealn3anny IpaB 00yJaronXcsl, UMCIOIINX Pa3IMYHbIC OTPAHHYCHUS B

112



COCTOSIHUY 3710poBbsI (asiee OB3), Ha moyydeHne BBICIIET0 00pa30BaHUs B yCIOBUAX By3a. Takas
CUTYyAIHSI IPEIONPECITIIIA HCOOXOUMOCTh YBEIIMYCHUS U PA3BUTHUS BO3ZMOXKHOCTEH POCCUHCKUX
BY30B B OOYYCHHUU CTYIICHTOB, OTHOCSIIUXCS K KaTETOPUU JIAI] C OCOOBIMU 00pa30BaTCIbHBIMHU
MOTPEOHOCTSIMH.

Hapsny ¢ akTyanusaiueit JTaHHOM MpoOJIeMaTHKU, TPEOYIOIIEH JITsi CBOETO PEIICHUS KaK TEO-
PETHYCCKUX M3BICKAHUI, TAK U TMPAKTHUCCKON Pa3pab0TKH METOIOIOTHYCCKHX ITyTeH YIOBICTBO-
peHHs MOTPeOHOCTEH B 00yUCHUH TaHHOW KaTErOPUU TPaKIaH, K TPYIIE CTYICHTOB C OCOOBIMH
00pa30BaTENFHBIMU TOTPEOHOCTSIMHA CTAJId OTHOCUTH M MHOCTPAHHBIX TPaKIaH, 00ydJaroIInuXxcs
B YCIIOBHSIX POCCHUCKUX BY30B. JlaHHAs CUTyaIus B CHCTEME POCCUHCKOTO 00pa30BaHUs CIIOKHU-
JIaCh B CBSI3H C PACIIUPECHUCM I'PAHUI] MEXKTYHAPOIHOTO COTPYIHHYCCTBA, & TAKXKE BIIMSIHACM CO-
UOKYJIBTYPHOU, YKOHOMHYCCKON W MOJIMTHYCCKOW MHTETPALUHU, YTO MPEAONPEACIIIIO PUTOK
CTYJICHTOB-WUHOCTPAHIICB B 00pa30BaTelbHbIC YUpekacHus Poccun. Heo0X0auMo OTMETUT, YTO
B psne ctpad (Kuraii, Y30ekucran, Tamkukucran, KazaxcraH u p.) npoopHeHTAIIMOHHAS ITOJTH-
THKa TPeyCMaTPHUBACT IIEJICHAIIPABICHHOEC 00yUCHIE CBOUX IPaXKJIaH B By3aX WHBIX TOCYapCTB,
4TO, B CBOKO OYepe/ib, OOBSICHICT YBEIUUYCHUE YMCIIA WHOCTPAHHBIX CTYICHTOB, 00yYarOIIUXCs
B POCCHUHCKHUX By3aX. DTO CTAHOBUTCSI TEHJCHIMEH, ONpeaesonell MOMcK BO3MOKHOCTEH poc-
CUICKHX BY30B B PaCIIUPECHUH YCIOBHI OCYIICCTBICHUS pean3allii 00pa30BaTeIbHBIX MOTPEO-
HOCTCH TaHHBIX CTY/ICHTOB.

Kak u3BecTHO, MPUHAIIC)KHOCTh HHOCTPAHHBIX CTYACHTOB U cTyAeHTOB ¢ OB3 K rpyrmie yuig
¢ 0COOBIMHU 00pa30BATEIBHBIME TOTPEOHOCTSIME OTIPE/ICICHA CXOICTBOM HEKOTOPBIX YCIOBHIA UX
npeOBIBaHUS B 00pa30BaTENbHOM cpelie By3a. Tak, HarpuMep, U Ta U Jpyrasi KaTeroOpuu CTYICHTOB
UCTIBITHIBAIOT JJOCTATOYHO CEPhE3HYI0 HEOOXOAMMOCTD B a/IalTAIAU K YCIOBUSM HOBOI 00pa3oBa-
TEJBHOM cpelbl. 1 cTyIeHThI-MHOCTPAHIBL, U cTyIeHTHl ¢ OB3 HyXIaroTcs B MPEOI0JICHUH KOM-
MYHUKAIIMOHHBIX 0apbepoB B MpoIiecce 0O0YUYCHHUS, a TAKIKE HMEIOT PSIJl IOTPEOHOCTEH, 3aKTF0Ya-
FOIIMXCS B COMTPOBOXKICHUU UX B IPOIIECCE YUCOHOM ACATSIIEHOCTH, TOTPEOJICHUH ACCHCTUBHOMN U
¢dacmwmuTanmoHHoN QyHKIUN. B CBSI3H ¢ 3TUM, CXOICTBO HEKOTOPBIX YCIOBHUIH B IpoIecce o0yde-
HUS IaHHBIX KaTErOpUi CTYACHTOB MPEIOMPEICIICT PS BOSMOKHOCTEH UX COBMECTHOTO 00yuUe-
HUS Ha OTPEJICICHHBIX dTaIax MOJXYYCeHHUs BBICIICTO 00pa30BaHus U HAYaIbHOM MPodheccHoHalb-
HOW caMopeanu3anuu. JlaHHas CHUTyaIusl CYNICCTBEHHO PACIIUPSCT BO3MOXKHOCTH POCCHHCKUX
BY30B B IUTAHE METOJOJIOTHYCCKHUX MOXOI0B K YIeOHOMY MPOIIECCY, KOTOPHIC Ha CETOHSIITHIMA
JICHb YCIICIIHO PEaM3YIOTCS B PaMKax 00pa30BaTEIIbHBIX MIPOTPaAMM POCCUHCKUI By30B MOCKBEI,
Cankr-IlerepOypra u ocrasbHbIX pernoHoB Poccuiickoit deneparmn.

AKTyanbpHOCTb JaHHOW NMPOOJIEMATUKK Ha CETOHSNIHUI HE TOJIBKO HE ucuepnaia ceds, HO U
WCIIBITHIBAET HEYKIOHHYIO TeHCHIIMIO K BO3pacTaHuio. Tak, oT 00pa3oBaTenbHOTO OMbITa Cerpe-
Tanuu JUIg KaTeTOPHHA CTYACHTOB C PA3IMYHBIMU TPOOIEMaMH B COCTOSTHAN 3A0POBBS MIPAKTHKA
BOTIpOCA CTaja pacCMaTPUBATHCSA B paMKaxX BCEBO3MOXKHBIX (hOpM 00pa30BaTEIIbHON HHTETPAITUH.

Ha cerognsmramii IeHb 3Ta MpoodiieMa sSBISCTCs KITFOUEBOW JIIsI MHOTHX McciaenoBarenei. Tak,
HaIpUMep, OTBIT POCCHMCKUX BY30B 10 CO3/IaHNIO0 MHKIIIO3UBHOM 00pa30BaTeIbHON CPeIbl U3J10-
kel B pabdorax E.IT. 36mposckoii, E.A. Tapacerko [4].

[IpoekTHpoBaHUIO 0OPA30BATEIBHOMN CPEIbI, YIOBICTBOPSIONICH MOTPEOHOCTSM CTYICHTOB C
OrpaHNMYCHHBIMU BO3MOKXHOCTAMMU 3I0POBbA B aJallTalluu, COHHOKyHBTypHOﬁ HUHTETpaluu, o6pa-
30BaHUH U TIp., PACCMOTpEHHI B Tpyaax E.A. Adanaceesoit, E. fpckoit-Cmuprosoit, I1. Pomano-
BbIM, J[.B. 3aiiueBsim, F0.A. Kansrunsim, E.JI. CumatoBoit u ap. [2; 3; 6; 8; 10].

Hcnonp3oBanue noTeHuana nHPOPMAIIMOHHBIX TEXHOJIOTUI B KOHTEKCTE JIEKTPOHHOTO 00-
YYeHUS IS CTYIACHTOB C 0COOBIMU 00pa30BaTENFHBIMU MOTPEOHOCTSIMH PACKPBITO B UCCIIEAOBA-
nusix E.JI. Ucakosoii, E.A Bonkosa, M.A. Pomunnoii, B.W. [lIseunosa u ap. [5; 9].

Vcnonp3oBaHue BO3MOXKHOCTEH HH(DOPMAIIMOHHBIX TEXHOJIOTHH U ceTH-HHTEepHET B obectie-
YCHUU TICUXOJIOTO-TICAArOTHYCCKON TTOIICPIKKHU, COPOBOKICHUS M PEIICHHUS 00pa30BaTCIbHBIX
3a7a4 JUTsl pAaCCMaTPUBAEMOM KaTETOPHH CTYICHTOB B paMKaXx JUCTaHIIMOHHOTO 00y4YeHHUs, 00yue-
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Hus Ha miat@opme Moodle, mo3BONAIOMUX peaTu30BaTh 0COOYIO CeNUpUKY 00pa30BaTEIEHOTO
MapuIpyTa IJaHHBIX CTYJICHTOB, PACKPBIBACT HOBBIE BO3ZMOXHOCTH JIJIsl TOMCKA METOI0JIOTHYECKIX
MEXaHHM3MOB ISl yJIOBJIETBOPEHUSI PABHOTO M NPOAYKTHBHOTO JIOCTYIA JaHHOW KaTEropuH CTY-
JICHTOB K HH(]pacTpyKType n 00pa3oBaTeNIbHBIM pecypcam, a TaKXKe JOMOTHUTEIbHBIM METOMKO-
TEXHOJIOTHYECKHM MepaMm, OOJICTYaloiM CO3JaHue MTOJIEPIKUBAIOIIETO OKPY)KEHHS B ITpoIiecce
o0yueHwus B By3e [4].

Bo3moxxHOCTH MH(OPMALMOHHBIX TEXHOJIOTHH B mporiecce 00y4eHus! B By3e MPEACTaBIISIOT
U pacUIMpeHHe yCIOBHUN 00pa30BaTeIbHON MHTErpAIlK CTYJCHTOB, MO3BOJSIONICH 00BEIUHATD
B TIpoIiecce YIeOHOH NeATeNbHOCTH CTYIEHTOB-MHOCTPAHHBIX TpakaaH U cTyaeHToB ¢ OB3. Oto
CTaHOBHUTCS BO3MOXKHBIM Oiaromapsi popMupoBaHHIO 0c000# 00pa3oBaTeIbHOIN Cpelbl, B paM-
Kax KOTOPOH B3aMMOJCHCTBHE CTY/IEHTOB-HHOCTPAHIIEB U cTyAeHTOB ¢ OB3 He TonbKO HE orpa-
HUYUBAET YCJIOBHS peaHM3allid M3 00pa30BaTeNbHBIX MMOTPEOHOCTEH, HO M yIIydIIaeT MpoIecc
aJanTalyu, pacIupsieT FPAHULIbI TOJUKYJIBTYPHOTO B3aUMO/ICHCTBUS, TI03BOISET IPOSIBUTHCS BCE
(axTopam TOJIEpaHTHOI'O 00Pa30BATEILHOTO POCTPAHCTBA M, YTO CAMOE€ IJIABHOE, YBEINYMNBACT
BO3MO>KHOCTH TIOBBIIICHUS] CTETIEHH OCBOCHHUSI 00Pa30BATENBHBIX IIPOrPaMM Ha OCHOBE (hacHIIH-
TUpYOLIEro (pakTopa KOMMYHHKAIIMOHHOTO B3aUMOJICHCTBHSI B 00yUeHNH, YCKOPEHHOH ajamnTa-
LM, CHIDKCHUN (ppyCTpanuy U MH. JIp.

OOyueHne TakuX CMEIIAHHBIX TPYIII CTYJCHTOB MO3BOJISIET Oosee 3(h(hEeKTUBHO peaan30BaTh
3aJ[a4M KaJpoBOT0 oOecredeHus B rporecce o0yuenus. Hampumep, mpeojoneHue s3bIKOBbIX Oa-
PBEPOB MOKET HanboJIee pe3yIbTATUBHO IPOUCXOIUTH B COBMECTHOM OOIIICHUH M 00Y4YEHHH HHO-
CTPaHHBIX CTYJICHTOB C POCCUIICKMMHU CTYyJICHTaMH, UMEIOIIMMH OTKJIIOHEHHS B pab0Te 3pUTEIIBHO-
TO M CIIyXOBOro aHanu3aTtopa. [Ipomecc aganTamyy K HOBBIM YCIOBHSIM 00pa30oBaTeNIbHOM Cpepl,
HaJIQ)KUBAHUIO JIPY’KECTBEHHOM 0OOCTAHOBKM M KOHTAKTOB B OOILIICHUHM MOXET OBITh pPeai30BaH B
paMKax B3auMOIIOMOIIH cTyAeHToB ¢ OB3 MHOCTpaHHBIM rpakaaHaM, 00yJalOMUMCs B POCCHHA-
CKHX BY3aX.

Bce 3T MeTo0I0THUECKHE PENIeHNs], OXBATHIBAIOIINE COBMECTHOE 00yUYEeHHE M OOICHHE B
paMKax BHEY4YEOHOMW JEATEIbHOCTH, OCHOBAHbI HA Pean3aliii TaKNX OCOOCHHOCTEH Kak:

- ’KeJaHHe MHOCTPAHHBIX CTYACHTOB M CTyIeHTOB ¢ OB3 B IpOsBICHNN CBOUX CIIOCOOHOCTEH
C LIEJIBIO JIOCTIDKCHUS] HAMEUCHHBIX IIeJIeH;

(hacumTanns KOMMYHUKAaTHBHOT'O B3aMMOJICUCTBHS (HAIpuMep, CIIab0BHUISAIINX CTYICHTOB
U CTYJCHTOB-MHOCTPAHIIEB, OKa3bIBAIONINX B3aNMHYIO HH(POPMAIMOHHYIO M ACCHCTHBHYIO
MOMOIIb APYT APYTY IIpH 00yYCHHN);

- B3aUMHAs [TOJUIEPXKKA, OCYIIECTBIIsIeMasi B KOHTEKCTE pealbHbIX B3aMMOOTHOIICHHH;

- Ooree OBICTpPOE JOCTIKCHHE TIpOrpecca B Iporiecce 00ydeHus u MH. 1p. [4; 8; 10].

AHanu3 MPaKTHYECKOTO OIbITa PeaIu3alii COBMECTHOTO OOYUEHHUSI JIMI C 0COOBIMH 00pa3o-
BaTEJIbHBIMU OTPEOHOCTSIMU B POCCUICKHX By3aX IMOKa3bIBAET, YTO CTY/ACHTHI JIAHHBIX KaTErOpHUii
C LIEJTBIO TIOBBIIICHNS Ka4eCTBa yUeOHOM AeATEIbHOCTH MPEANOYUTAIOT ITPEI0CTaBICHUE yueOHOM
nHpOPMANNHU B AICKTPOHHOM BHJE. V CTyNeHTBI-MHOCTpaHIbI, U CTyAeHTHl ¢ OB3 BhIpaxkatoT
XKeJlaHue K HH()OpMAaMOHHBIM METO1aM OOYUEHHsI B CBSI3H CO CIIeM(UKON Iporecca aaanTaum
B 00pa3oBaTeIbHOM CpeJie By3a, a TaKkKe MPEOOJICHNS TPYTHOCTEH, BOZHHKAIOIINX B CBSI3H C KOM-
MYHHUKaTHBHBIMH OapbepamH.

Tak, nanpumep, B HUY BIID 3amaun nadopmMannoHHOTO 1M0/1X0/1a B OTHOIIEHHH UHOCTPaH-
HBIX CTYJICHTOB ¥ cTyneHTOB ¢ OB3 pemarorcsi, Ho OT3bIBaM CaMHUX CTYAEHTOB, B JIOCTATOYHOM
oobeme. CoelMHEHUE NAHHBIX CTYJICHTOB B CMEIIAHHBIC I'PYIIIBI OTPEIENSETCsl, UCXOS U3 BbI-
SICHEHUS OOLIMX MPOOJIEMHBIX acleKTOB (HApHMep, METOMKA NPEIIoIaBaHus YUeOHBIX Ipe/Me-
TOB JIUISL CTY/ICHTOB C HapyLICHUSIMH CIlyXOBOTO aHAJIM3aTopa, BKIIOYarolias 0ojiee MEICHHYIO
rojjady Marepuasna, CHIKCHHE CKOPOCTH ITPOTOBAPHBAHMS U CONPOBOXKICHHMS JICKIIUH MTOKa30M
0J1aroTBOPHO CKa3bIBAETCSI M Ha OOYYEHHMH CTYAECHTOB-WHOCTPAHIIEB, 3a/ladya KOTOPBIX CTOUT B
TIPEOJI0JIEHHH SI3BIKOBOTO Oapbhepa MpH M3yUeHUN YU9eOHBIX TUCHUIUINH. Vicronp30BaHe cpesicTB
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WHPOPMATU3AIUH ITO3BOJISET CJeNaTh 00yUCHHE CMEIIAHHON TPyIIbI 00Jiec aBTOHOMHBIM, MpHOe-
raTh K MHOTOKPATHBIM TOBTOPHBIM BBITIOTHEHUSIM yUCOHBIX 3aJaHHI C BO3MOKHOCTBIO OIICPATHB-
HOTO UCTIPABJICHUS OMIUOOK U T.1. [4].

Tem He MeHee, ecThb Clly4au, KOTJla CTYACHTHI JAHHBIX KaTErOpUil 0TMEYAIN HEAOCTATOYHOCTh
obecrieueHus y4eOHOTO mpoliecca HHPOPMAITMOHHBIMU CPEJCTBAMU IS PEIICHUS 3a1a4d TU(IIO-
MEJJaroTUKM, B CBS3M C YEeM JESATENIbHOCTh aMUHUCTPATUBHO-IIPENOABATEILCKOIO KOpIyca B
CO3/IaHUH COOTBETCTBYOIIUX yCIOBUH ObLIa YCHUIICHA.

B PITY, Gmarogapsi IesTEIEHOCTH CIICIUATN3NPOBAHHBIX [ICHTPOB U OOIICYHUBEPCUTETCKIX
kadesp, AeATEIFHOCTh TI0 COBMECTHOMY OOYUYCHHIO CTYJICHTOB C OCOOBIMU 00Opa30BaTCIbHBIMHU
MOTPEOHOCTSIMU PeaTn3yeTCsl JUCTAaHIIMOHHAS (JopMa O0YUCHHUS C IPUMEHCHUEM HHTCPAKTHBHBIX
METOJIOB 00ydeHus. Pa3paboTaHbl ClieMaIbHBIC METOJHYCCKUC MAaTCPHANIbI, TPEAIOIATaoIIe
WH/IMBUAIYATHA3ALUI0 METOIUYCCKUX MTOIXOA0B K KaXKIOMy O0OyYarOIeMyCsl B JAHHBIX TPYIIIaXx.

[ToMuMO 3TOrO, yUUTHIBasSE OCOOCHHOCTH BO3HHKAIOIIUX «CXOMHBIX» MpolieM B ydebe y
CTYJICHTOB, HHTEIPUPYCMBIX B HOBYIO HC3HAKOMYIO 00pa30BaTCIbHYIO CPEIy By3a, aKTHBHO HC-
MOJIb3YETCsl OPraHU3aIsl YYCOHBIX MEPOIPHUITUN B pekuMe on-line (OHJIAaHH-TPaHCIIAUYU, OH-
JIAWH-JICKINH, Ipe3eHTauu u mp.). Llupokoe npuBieycHrE KOMIBIOTCPHBIX M HHPOPMAITHOHHBIX
TEXHOJIOTU TIO3BOJISIET BY3y CHIENATh JOCTYITHBIMU JJIS JIUIL C OCOOBIME 00pa30BaTEIbHBIMHU 10~
TPeOHOCTSIMH BCE YPOBHH BBICIIICTO 00pa30BaHus. JTa JOCTYIMHOCTD JUISI JIUI[ TaHHON KaTCrOPUH
o0ecrieunBacTCsl, BO MHOTOM, HHTETPAIMEH ¢ 00pa30BaTEIbHYIO CPEIy Yepe3 COBMECTHBIC JICKIIU-
OHHBIX 3aHSTHS U 3aHATHSI MPAKTHYCCKOTO XapaKTepa, OCYIICCTBIIIEMbIC ITyTEM MO/IYJIbHO-0JI0Y-
HBIX TEXHOJIOTHH.

B cBs3u ¢ aTEM O0nmbIIMHCTBO cTyneHTOB PITY O0TMEUaroT BHICOKYHO OT3BIBYMBOCTH IPEIO-
JTaBaTeJICH M UX TOTOBHOCTh K BBIITOJHCHUIO HAMPABISIONICH (QYHKIIUH B MPOIECCE MOAYIBHOTO
00yueHUs HOPMUPYEMBIX COBMECTHBIX TPYIII.

AHanu3upys ombIT 000HO# AesTenbHocTd B MI'Y um. M.B. JloMmoHOCOBa, MOYKHO OTMETHUTb,
YTO OIIBIT COBMECTHOI'O O6yquI/Iﬂ CTYACHTOB C OCO6I)IMI/I O6pa30BaTeJ'[I>HBIMI/I HOTpe6HOCT$[MI/I C
MIpUBJIICYCHIEM MH(POPMAITMOHHBIX TEXHOJOTHH, OCYIIECTBIISIETCS B IOJTHOM oObveme. MHpopma-
IIUOHHBIX TEXHOJIOTHH B oOpa3oBaTenbHOM Tporiecce MI'Y Ui COBMECTHBIX 3aHATHH TaHHOW
KaTeropuu CTYACHTOB BBICTYNAIOT B KaYECTBE JOMOIHUTEIbHBIX TEXHOJIOI0-METOA0JI0IMUECKUX
Mep, O0JICr4aroIIuX HE TOJIBKO MPOIECC aaNTallid U KOMMYHHKATHBHOTO B3aUMOJICHCTBUS, HO
U B KQUECTBE METOJI0B YCBOCHUsSI 3HAHUH yriryONeHHOH crennanu3anyy. Tak, HanpuMep, Hapsity
C MOJ1yJIbHO-0JIOYHO TEXHOJIOTHEeH 00y4eHHs U TeXHOJIornel o0yuenus Ha ratgopme Moodle,
LIMPOKO MCIIONb3YHOTCS BUPTYaJIbHBIE JIEKIIUN, BUPTYaJIbHbIE SKCKYPCUU U UHBIE HHTEPAKTHBHbIE
METOBI U cpefcTBa o0yueHus. Tak, Hampumep, 0co00 MOKa3aTEIFHBIM SBISICTCS peaTu3allisl HH-
HOBAIIMOHHBIX 00Pa30BaTENFHBIX TEXHOJIOTHH, MpeuiaraeMbix MOCKOBCKHUM TOCYIapCTBCHHBIM
yuuBepcureroM M. M.B. JlomonocoBa coBmectHO ¢ ['eonormueckum myszeem uMm. B.M. Bep-
HAJICKOI'0 Ha 3Talle HU3YUYCHUA AUCHUIUIMH CHeHraIM3alyu CTYACHTAMH, UMCIOUIMMU OCO6bIe
obpazoBaTenbHble TOTPeOHOCTH. Takne «IKCIepUMEHTAIbHBIEC TUIOMAIKN MO3BOJISIOT JAHHBIM
CMEIIaHHBIM TPYIIaM CTyICHTOB YCBOUTH MaTepuan 0ojiee OCHOBATEIBHO (I HHOCTPAHIIEB —
BOCTIPHHSTH ¥ OCO3HATh CHEIHATH3UPOBAHHYI0 HHPOPMAIIUIO HE Ha POTHOM JUIA CeOs sI3BIKE, a
s ctynerToB ¢ OB3 — crenathk mporecc o0ydeHus: 6osiee KoM(pOPTHBIM, YYUTHIBAIOIIIM HX
ocobernHocTH). [ToMHUMO ATOTO, peaNTU3YIOTCS IIUKIIBI JCKIHHA [T CTYJICHTOB CMEIIIAHHBIX TPYIII,
KOTOPBIC SIBIISIFOTCS 0JHOU 13 (hopM paboThl MeKBY30BCKOr0 AKaJEMHUYECKOro IICHTpa HaBHUIra-
IIUH TI0 COTJIACOBAHUIO C CAMHM BY30M, JUIS NMPOAYKTUBHOCTH OOy4YCHHS y4eOHBIC TTOMEICHHS
OCHAIIIEHBI COBPEMEHHON TEXHUKOH 1 000pYyZOBAaHHEM, KOTOPBIE TO3BOJISIOT HE TOJBKO MTPOBECTH
CO CTYACHTaMH TPAJAUIIMOHHOE 3aHATHE, HO M CHCTEMAaTH3UPOBATh pabOTy B peskuMe OHJaiH. [is
CTYJIEHTOB-UHOCTPAHLEB, U3YYalOIINX PYCCKHH SI3bIK KaK MHOCTPAHHBIM 3TO MO3BOJISIET COKpa-
TUTH BpeMs Ui WHPOPMAIMOHHOTO MOMCKA KOHTCHTA IO 3aJJaHHON TeMAaTHKE, ITOJB3YAICh YKE
TOTOBBIMU I'JIOCCAMU U TE€TaMU, KOTOPbLIC IMTPEACTABJICHBI B HA3BAHUAX OPUTHHAJIBHBIX U BUPTYaJib-
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HBIX DKCITO3MIINH, a Ut cTyieHToB ¢ OB3 pa3paboraHHbIe TPOrpaMMHbIEC TIPOYKTHI 1 COBPEMEH-
HBIE CPEJICTBA MYJIbTHME/IMA PEIOCTABIISIOT MacCy BO3MOXKHOCTEH JUIsl YCBOGHHSI, 3aKPETICHUS,
0TpabOTKH U 3aIOMUHAHUS yueOHOU MH(OPMALIMH, KOTOPAsi TAKIKE 3aKPEIUISIETCS B X0JI€ KOMMY-
HUKATUBHOTO B3aUMOJAEHCTBUS CO CTYACHTAMH-TPa’kAaHaAMU HHBIX TocynapcTs [1; 7].

Taxkas ke BO3MOXKHOCTH TIpemocTaBisiercss u s cryaentoB CIIOIY: HeorpaHWUYeHHBIA 10-
CTYI CTYJCHTOB C OCOOBIMH 00pa30BaTEeIHHBIMH MOTPEOHOCTSIMU Ha dTarieé HHTETPAliy B OOBIU-
HBIE 1 CMEIIaHHBIE IPYIIBI K BUPTYaIbHBIM 00pa30BaTEIbHBIM PECYpPCaM MO3BOJISIET HE TOJIBKO
MIOCTOSTHHO 00paInaThes K 6a3aM TaHHBIX 110 U3y9aeMOH TeMe, HO ¥ paboTaTh C HHTEPAKTUBHBIMH
KapTaMH, SKCIIO3UINSIMH, B3aUMOAEHCTBY TP 3TOM B peKUMe OH-1aiiH. [IoMumo sToro, cTyaeH-
TBI ¢ 0COOBIMHU 00Pa30BaATEIBHBIMU HOTPEOHOCTSIMU UMEIOT IOCTOSIHHBIN JOCTYTI K JICKITMOHHBIM U
CEMUHAPCKUM 3aHATHIM Yepe3 3JCKTPOHHYIO CHCTEMY MOJAEPKKH yu4eOHOTO Iporecca.

B nocnennee Bpemst MeET MECTO pa3pabOTKa Jisi 00yUYEHHUsS] CMEIIAHHBIX TPYIII CTY/ICHTOB
C 0COOBIMH 00pa30BaTEIBHBIMH MTOTPEOHOCTIMI MHOTOYPOBHEBBIX MOOWMIBHBIX OOYYAIOIINX CH-
CTEM, 33J]aYHUKOB, MPAKTUKYMOB H T.J., MPEANOIATalONINX WHTEHCU(UKAINU Tporiecca o0yue-
HUSI JaHHOM KaTEropuy CTYICHTOB 3a cueT HH(opMaTH3annuu yueOHOTo nporecca. ITo MO3BONISET
poccuiickum By3am (MI'Y, MIIT'Y, PITYVY, a Takke OoNMOpHBIM By3aM JAPyTUX peruoHoB PD) pe-
QJIN30BaTh KOHTEKCTHBIN M KOMIIETCHTHOCTHO-OPHEHTUPOBAHHBII MOJXO/BI B PAMKaX OCBOCHHMS
JVCIUIIIMH HAa OCHOBE MH(OPMAIMOHHON aBTOMATHU3MPOBAHHON pealbHOCTH 00pa30BaTEIHLHOTO
Iporecca ¢ MPUCYIIUMHU eMy ITPU3HAKAMHU CII0KHBIX OPTaHU3yEMbIX CUCTEM. JJOCTyI CTYAEHTOB K
TakuM 0a3zaM ¢ HHIUBHIyaJIbHBIX MOOMIIBLHBIX CPEICTB 00ECIIEUNBACT BEICOKYIO CKOPOCTh 0OMEeHa
TAHHBIMH, 00pabO0TKy OOJBIIOTO KOTUYECTBA MH(POPMAIIUH B 3aJaHHOM JIMMUTE BPEMEHH, aBTO-
HOMHOCTb, OTKPBIBAE€T HOBbIC BO3MOXKHOCTH BHYTPHUIIPEIMETHON U MEKIIPEAMETHON HHTErpaLlnHy,
YBEIMYHMBACT JIUTEILHOCTh aBTOHOMHOMN paOOThI M I€NAET MpoLecC 00yUeHHs JOCTYITHBIM B JTIO-
60e ynobHoe BpeMms.

KoneuHo e, TOBOPUTH O €IMHON OTJIA)KEHHOW CHCTeMe 00y4eHHs CMEUIAHHBIX TPYIII CTY-
JICHTOB C OCOOBIMU 00pa30BaTENbHBIMH MTOTPEOHOCTAMH €IIIE JOCTATOYHO CIIOXKHO, OJHAKO, TEM
HE MeHee, MOTEHIINANl POCCHICKUX BY30B (KaK METOJOIOTHYECKHH, TaK M MaTepPHAIbHO-TEXHUYE-
CKHI1) BO3PACTAET, YTO HEYKJIIOHHO OTMEYAIOT U CAMHU CTYJCHTHI.
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Ilvizankoe B.J[. «<HIIK BUOME/THC»

HA IIYTHU K UHTETPAJIBHOM MEJUIIAHE
WJIN K AKTUBHOM PEABUJIMTALIAA

Aunnomayua: B cmamve paccmampugaemcs cucmemHas He UHBA3UBHAA MEXHONO2UA OC)-
wecmeneHus peadburumayuy, 6a3UpyrOWAAci HA KOHYENYUAX UHMeSPATbHOU MeOuyunsl, npeo-
JOJACEHHOU OOKMOPOM Meouyunckux Hayk B.M. Juivmanom, na meopuu akaoemuxos H.E. Bee-
denckoeo u A.A. Yxmomckoeo o pummudeckoi npupooe 6cex QusUoLo0UYecKUx npoyeccos, o
nepemenHou 1adunbHoCmu, 06 ONMUMATLHOM pumme u meopuu napaduosa. Paccmompen npumep
NPAKMUYECKO20 NPUMEHEHUSI NOPMAMUBHO20 NPUOOPA ¢ NOMOULIO HECKOHMAKMHO20 (pusuome-
panesmuyecKo20 21eKmpoMazHUMHO20 8030€lCMBUs NpyU peaduiumayuil OpeaHusmMa 6 coCmosi-
HUU CIMPeCcco8biX (QU3UYECKUX HASPY30K.

Knrouegwte cnosa: peabunrumayus, unmezpanioHas MeOUyurda, ONmumMaibHble pummbl.

Tsygankov V.D. «NPK BIOMEDIS»

ON THE WAY TO INTEGRATED MEDICINE
OR TO ACTIVE REHABILITATION

Annotation: The article discusses the systemic non-invasive technology of rehabilitation,
based on the concepts of integral medicine, proposed by Dr. V.M. Dilman, MD, on the theory of
academicians N.Ye. Vvedensky and A.A. Ukhtomskythe optimal rhythm and theory of parabiosis.
An example of the practical application of a portable device using non-contact physiotherapeutic
electromagnetic effects during the rehabilitation of an organism in a state of stressful physical
exertion is considered.

Keywords: rehabilitation, integral medicine, optimal rhythms.

1. «5I» - KaK HeJOCTHASI JUYHOCTH U €€ IJIABHBIH MOTHB: OBITH 3I0POBBIM.

YeTbIpe OCHOBHBIX FOMEOCTATA M MHTErPAIMsl BCEX CHCTEM OPraHu3Ma.

B cootBerctBum ¢ Teopueit pynkumonanpaoi cucrembl Mosra (TOC) akanemuka [1.K. AHoxuHa
(1935) monoxwuTtenbpHas peadUIUTALINS OPTaHU3Ma, KaK «710/1e3HbIL pe3yibmantyy AeUCTBUS MO3TOBOM
CHCTEMBI YIIPaBJICHHUS, OCHOBBIBACTCs HA ady(hepeHTHOM cuHTe3e momuea (puc. 1), namsimu, 0d6cTa-
HOBKH U 11)CKOBbIX PA30paXCumesisix B TaHHbIA MOMEHT BpeMeHH. OIHUM M3 MOTHUBOB TOJICPIKa-
HUA aKTUBHOT'O 3J0POBOT'0 COCTOAHUA OpraHu3Ma U €ro COCTOSAHNA aKTUBHOT'O JOJITOJICTHA ABJIACTCA
CO3HATEIHHOE, IIEICHANIPABIICHHOC «MPUHsMUEe pelenus - CO3/IaHie CTPECCOBOW CUTYaIlMHU B BUJIE,
HarpuMep, 3HAYUTENIbHOW (PU3MUYECKON HArpy3Kd B TOPHOM BOCXOJK/ICHHWHM B HEOJIarONpHSTHBIX,
OKCTPEMAJIBHBIX MMOXOJHBIX YCIIOBUAX. Hammm ocHOBHBIE TUYHOCTHBIE MOTHBBI IIOBCACHUA:

«SI» — omo mos 6cs dcu3Hb.

«SI» — omo mou wacmu mena.

«S» — amo 12 moux pyHKYUOHANLHBIX CUCHEM.

«S1» — amo mou nompednocmu, Hcenanus, MOMUBHL U IMOUUU.
«S» — amo motii cenom.

«S» — amo mos namamos, Mot onvim.

«SI» — omo mou mwicau u nnanvt na oyoyujee.

«S» — amo moii unmennexm.

«SI» - omo mou PUTMbI!

Puc. 1. OCHOBHBIC MOTHBBI TUYHOCTH
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B 9THX ycloBUsSX Ha OpraHn3M, Ha COBOKYITHOCTb BCEX €T0 B3aMMOCBSI3aHHBIX HEHPO(hH3HO-
JIOTHYECKUX CHCTEM M CHUCTEM YIpPaBJICHHUSI BO3JACHCTBYET MHOMKECTBO Pa3HOI0 poja (pakTopos.
['maBHBIM PEryIATOPOM M KOOPJMHATOPOM palbOTHI MOJICHCTEM OpraHu3Ma SIBIISICTCS cUnOmana-
myc v DHepretudeckuii romeocrar (II7) Ha ero ocHose (puc. 2). C HUM B TeCHOH KOOpIHHA-
i, o B.M. lnnemany, Haxoasrcst Penpopykrususiii (PI'), Anantusaeiii (AI') n UIMMyHHBIH
romeoctar (UTI).

S — BHEIIHAA CPEJA

P — BHYTPEHHSIS
CPEJIA

IT'OMEOCTATBI

ar PI' Al ur

OHeprerudeckuil  PenpoayKTUBHBIH — AJanTUBHBIN VIMMyHHBL

Puc. 2. YeTsIpe B3aNMOICHCTBYIONIIX TOMEOCTAaTa OpPraHu3Ma

Hx coBmecTHast pabota obecrnieunBaeT (POpMUPOBAHUE A/IEKBATHON COCTOSIHUIO BHEIIHEH cpe-
Il (S) B IaHHBI MOMEHT BPEMEHHU peaKklui BHYTPEHHUX HEHPO(PHU3NOJIOTHIECKUX CUCTEM, PeaK-
uy BHyTpeHHer cpenpl (P) n amanTuBHOW BHEIIHEH MOBeJeHUECKON peakinu. Hampumep, mpo-
TTOJDKATh IBHKCHUE BBEPX, B TOPY WIIH CECTh OTAOXHYTh, COOpaThes ¢ critaMu. Pabora rumoTana-
Myca 3aKJI0YaeTCs B CHHXPOHU3AINYA PUTMHYHON pabOThI BCEX OPraHOB M CHCTEM (JIbIXaTeIHHOM,
CepACUHON U T.J1.) BCEro OpraHu3Ma M ynpasisercs boavuumu ouonocuueckumu yacamu (BBY),
KOTOpBIE HAXOJAITCSl B CyNpaxnua3MajbHOM (€Xsl) sipe THIoTajamyca, Iie B KJIeTKax sijipa uMe-
I0TCS 33JIaI0IIUe THEBHBIE U YaCOBBIE PUTMBI T€HBI perl, per2 HAIUX BHYTPEHHHUX YacoB (puc. 3).
J1J1st GMOJIOTMUECKHUX YaCOB ClIE/IyeT OTMETHTh TPU MX BaKHEHIIINX CBOWCTBA:

® aBTOHOMHOCTb U CTaOMIIBHOCTB X0/12;

® Cri0cOOHOCTD K YIPaBJIsIeMOI U3BHE CHHXPOHH3AIINHY;

® TeMIepaTypHasi CTabMIIbHOCTD X0/1a, WU CIIOCOOHOCTh K TEMITEPaTyPHON KOMITCHCAIUH.

Taxue yackl He «yOeraroT» U He «OTCTaloT» 0€3 OCTPOil HEOOXOANMOCTH JUISE CAMOTO OPTraHH3-
Ma WM KJIETKH.

['umoraxaMyc uMeeT CBOH cobcmeenHblll pumm aKTABHOCTH B BBIPA0OTKE pab0dnX TOPMOHOB,
a 9TOT BKHEHIIMI PUTM 3aBUCHUT OT nopoea uyscmeumenvhocmu (®) rumoragamyca K Bo30yxK-
JTAIOIIEMY €r0 aKTHBHOCTh TOPMOHY. DTOT OPOT YyBCTBUTEIFHOCTH CO BPEMEHEM B OHTOTCHE3E
NOBBIIIACTCA 110 JIMHUU Cmandapmmuozo cmapenust (puc. 4), 4T0 TPUBOIUT C BO3PACTOM K NOHU-
JHCEHUTIO COOCMBEHHO20 PUMMA, 3aMEJIICHHUIO BCEX MPOIIECCOB U MaIeHHUIO Y(PPEKTUBHOCTH PabOTHI
TUIoTajaMmyca U, Kak cIeICTBHE, K OCTa0IeHUI0 U CTApPEHHUIO BCET0 OpraHu3Ma.

Ecnu paccmaTpuBaTh peakiyio rHIoTajgaMyca Ha CTpecC B BHJIE OBBIIICHU ropora (®) muiu
CHIDKEHUSI ero paboyeii 4acTOThI, TO BOSHUKAET €CTECTBEHHOE JKEJIaHHE BHEIIHUM BO3/ICHCTBUEM
MOBBICUTh YacTOTY THIIOTANaMyca, T.€. HAaKIOHUTh KPUBYIO JIMHUIO CTAPEHUs B CTOPOHY K TOpH-
30HTANILHOM JauHUK. [IpozesbiBas 3T0, Mbl OJIHOBPEMEHHO pelIaeM LENblii KOMILIEKC MeTUIINH-
CKUX TIPOOJIEM — JleYeHus CUenI1eHHbIX CO CmapeHuem He MeHee 0ecAmKa 2nagHbix done3neil
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Puc. 4. PazniuHbple CKOPOCTH CTapeHUs ¢ Bo3pacToM (pucyHok B.M. [lunsmana)

(mepeunciieHsl Ha puc. 4 HaJl cpeliHel TNHIEH CTaHAAPTHOTO CTAPEHNUS ), OTOIBUTAS NX HACTYILIE-
HHE BIIPABO IO TOJaM.

10 riiaBHBIX 60J1e3Hel cTapeHNs, CHeMIEHHBIX co cTapeHueM K 70-75 r.

1. Bospacmmnoe oxcupenue.

2. Caxapnutii ouabem I1-20 muna myunwix u noxcunvix — 3%.
3. Amepocknepo3 — 65%.

4. Pak — 10%.

5. Buicokaa uyecmeumenvnocmo K ungpexyuu — 3%.

6. AymoummyHnnsle 601e3nu.

7. 'unepaoanmos.
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8. Ilcuxuueckan denpeccus.
9. 'unepmonua — 3%.
10. IIpeouabem u npe-npeduadem 0o 15 nem.

2. Mexanu3m napadmno3a ynpabJjieHHs pPUTMAMH U TEXHOJIOTHS

Bokpyr Hac ¥ BHyTpH HAC OJHU TOJIBKO PUTMBI B BUJIC PA3THYHBIX AIEKTPOMATHUTHBIX TOJICH
(OMII) pa3HBIX MO YacTOTE, 10 UCTOYHUKAM IIPOUCXOXKIICHHS, TI0 MOIIHOCTH, TI0 BPEMEHH BO3-
TIEWCTBHS U T.J10.

Bo3M0kHOCTE 00OCHOBAHHO YIPABJISITH PUTMAMHU HAIIETO OpraHM3Ma HaM Jaja TCOpHs 3Ha-
MEHUTBIX CBOEH 1IKoIoi coBeTckux akajgemukoB H.E. Beenenckoro u A.A. YXToMcKOro o pur-
MHUYECKOI MPHUPOJe BCeX (HU3UOJOTHUCCKUX IPOIECCOB, O MEPEMEHHON JTaOUIBHOCTH, 00 ONTH-
MaJIbHOM pUTME U meopuu napaouo3za (hoto). B Poccun B 1879 roxy HauaThi padoThI Mo 00HA-
PYKEHHIO U HCCJIEI0BAHNIO BHYTPEHHHUX PUTMOB Y KHBOT0 oprann3ma (¢oro).

ey | S g =
H.E. Beenenckuii u A.A. YXTOMCKHI H.E. Beenenckuii 3a padoroii (1908 r.)

®oro. Hamu Benukue yueHsle

Teopust mepeMeHHON JTaOMIBHOCTH (TIpeIeNIbHOM YacToThl) M Napabuo3a Nokasayia HajJu4due y
BCEX OPraHOB, UX CyOCHCTEM, BILIOTH JI0 KJIETOK, TaK HA3bIBAEMOTO onmumaiviozo pumma (fopt)
C MHHHMMAJbHBIM ITOPOTOM €TI0 BOSHHKHOBEHMS MPU MHUHHMAJIBHOI 3aTpaTe OpraHu3MOM CBOEH
sHepruu (puc. 5).

Putbl o Teopuu mapabrosa, 4TO IKCIEPUMEHTAIBHO 3apETHCTPUPOBAHO, YCBAUBAIOTCS, Jie-
JISITCSI, YMHOKAIOTCSI, TPAHC(POPMHUPYIOTCSI, TOPMO3SITCS M BO30yknarotcst (puc. 6).

Jyist TOro 4TOOBI M3BHE YIPABISTH PUTMAMH OPTaHU3Ma, JO0JDKHA HMMETHCSI COOTBETCTBYIOIIAS
TEXHOJIOTUSI U HHCTPYMEHTAPHH.

ITo H.A. bepumreitny umeetcs msath A, B, C, D, E ypoBHe#l ynpaBieHus! IBIKEHUSIMHA HIIH

HaIIM ToBeAeHUeM (puc. 7). B HUX y4acTBYIOT TpU BaKHEHIINE CHCTEMBbI: CUMITATHYECKasl, ra-
pacuMIaTHYecKasi U TyMopabHasl.
UYroObl yrpaBiIsTh YaCTOTAMHU OpraHn3Ma Kak 0ObEKTOM YIPABJICHUsI, MbI JIOJDKHBI 3HATH COCTO-
ssHUe 00BbeKTa yrpasieHus. [y aToro cymiecTByeT pa3paboTaHHasi U MPOBEPEHHAs yCIEITHOMN
MPaKTUKO# Teopust Bapuayuu cepoeunozco pumma (BCP) P.M. baeBckoro 1 METOIbI AMATHOCTUKH
Ha €€ OCHOBE.
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Puc. 5. OCHOBHBIC TIOKA3aTEIN KUBOU KIICTKH:
a) OMOpPE30HAHC — JTO ONTHMAIBHBIA PUTM;
0) mabunpHOCTH M apabuo3 H.E. Beenenckoro

IHapametpsl «<Hopmbl» BCP no P.M. baeckomy

BCP — Bapuanus Cepneunoro Putma win anurensHoctd R—R xapanonnaTepsana.

Mo — mopa, Haubosee yacTolii mHTEpBai. 0.7-0.9.

AMo — ammutyaa mojsl. 30-50%.

WH — unpekc Hanpspkenus Uu = AMo /(2 * Mo * AX). <100 — 150.

AX — BapuanmonHsiif pazmax. 0.15 —0.45.

OM =TP = VLF + LF + HF (mc”"2) — obmiast MOIIHOCTS.

VLF (500) — cBepxuuskas, LF(700) — nuskas, HF (1200) — BbIcOKas 9acToTa CIIeKTpa.
UBbB = LF/HF = — 6ananc BHC = 1.0 (< 0.3 - ucromenue; > 1.6 — BOCCTaHOBJICHUE).



Kpueas §.

Ta6auua 1I. Kpesue 3a_u_3b, 4, 7, 8, 10.

Puc. 6. YnpaBnenue Xxoj0M OHOJIOTHUECKHX YAaCOB

JInist M3MepeHust 3THX TMapaMeTpoB B MOXOJI-
HBIX WJIN JIPyTUX MOOWIIBHBIX YCIOBHSX HEO00-
XOJMIM TIOPTaTHBHBIM HEMHBA3UBHBIN TPHOOp —
PETHUCTPATOp C CHCTEMOH MaTeMaTHYecKOH 00-
paboTku u rpadormoctpouTeneM. Taxon mpudop,
pazpadoranssii HIIK BUOME/IVC, nmeercs u
OTBEYACT BBINICMIEPEUNCICHHBIM TPEOOBAHUSIM.

Ilens 3xcnepumenma 2015 r. — Puxcanms
MIPOLIECCOB peabuiumayuy CTPECCOBOTO COCTOSI-
HUS B adanmayuu ctaporo 80-1eTHero opranms-
Ma K TUTIOKCHH W (PU3WIECKUM Harpys3KaMm B Te-
YeHHUH TPEX HeIeNb BRICOKOTOPHOTO, 10 6000 M,
moxoja k DBepecty B [ mmanasx (cm. puc. 9).

3. Pe3yabTaThl JKCNIEPUMEHTA

Hmeer mecTo HeOONBIIAs apuUTMHUS CEpAlia,
HECTaOMIFHOCTH €T0 PaboTHI (cM. puc. 10).

B opranu3me nocraTOuHBIM 3amac Cuil Ha
aJanTanuio K Harpys3kam. VHIOeKC HampsyKeHUs
(Un) mesoicok (puc. 11).

Puc. 7. YpOBHU yIIpaBlICHUS IBHKEHUSIMU >
(o H.A. bepuureiiny)

vil

i
M
[~
A
1!

HOBHOH (THPAMHAHbIH) ABHTATEABHBIR TI¥Th

Cxema  nposo-
ASULMX NyTER MO3Ta C pacnpeAeneHes
wx no yposuam — «A, B, C, A, E», —
oBecnoums:
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Puc. 8. Annapar tectupytoutuii «k(BMOTECT-2.0» na matdopme Android

Bun na IBepect ¢ Kajaa I[latrapa

Urto0sI 3TO YBHUIETS, s mojeren B Henan, B ['umamnan!

R-R wdTepean, X 10Mc

102 136 170 04
Homep R-R waTepeana

Puc. 9. UntepBanorpamma u cpeanss YHCC
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YacToTa NoABNEHKA

65 &0 &5 70 75 @0 &5 90 95 100 105 110 116 120 126 130
R-R wHuTepeans, x10Mc

Puc. 10. I'ucrorpamma

B opranmsme q0cTaToOuHBIN 3amac CUI Ha afanTanuio kK Harpyskam. Manekce Hanpspkenust (Mx)
HEBBICOK.

LF/HF =0,75
HF = 412917 1/mc
LF = 3076,31 1/mc2

YactoTa, My

004 018 045
MurescuanocTe, 100/ Mmc2

Puc. 11. Cnexrp 4acToT (QyHKIIHOHAIBHBIX CHCTEM

o

%

Puc. 12. CxarreprpaMMsbl 3710poBOro (cieBa) # O0IHHOTO (CIpaBa) MEpLATEIbHON apUTMHEH

HmeeT MecTo 3HAUUTENBEHOE HAapyIIeHHE (KPACHBIN 1[BeT) [IEHTPAIM3aLliH YIIPABICHHS aBTO-
HOMHBIMH CHCTEMaMH OpraHn3Ma.
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MH =99 . Bak =

Puc. 13. OcHOBHBIE TIOKA3aTEIH COCTOSHUS OPTaHM3Ma
WH — nanpspxenne, UC — uentpanusais, bak — anabosn3M-katabonnsm
(coszunanne — paspyuienue), bD — Ouonornveckas sHeprus

Peakuuu 12 GpyHKIHOHATBHBIX CHCTEM OPraHU3Ma

Jlerkux-P-44. BpoHXuTbI, MUTPeHb, Na3yXH HOCA.

Toacroii kKUKN-GI-64. Keaynok, KHIIEYHHK.
Kenynka-E-84. ’KKT, runepronus, HeBpo3.

Cenesenkn, IINK-RP-10u. 7)KKT, mouenosioBasi cucrema.
Cepana-C-12y. ®@ynknuonanabHble paccrpoiicrea CCC u ITHC.
Tonkoi kumku-1G-14y. JKKT, meiinbiii ocTeoXoHApPO3.
Mouegoro my3sips-V-164. MouenosaoBas cgepa.
Iouex-R-184. Hepput, uucTut.

Hepuxapaa-MC-204. Jlerkue u CCC, HeBpaarus.

10 Tpex o6orpesateJieii-TR-224. BpromHas u rpyaHas 06JacTu.
11. Kenunoro my3bipsi-VB-244. = 04. XoJIelMCTHUT.

12. Meyenn-F-24. )KKT, MmouyenoaoBas cpepa, MUTPEHb.

20e * - 3aTPaTa JHEPTHH, * - GOCCHAHOBICHUE IHEPUU

R R R T S

Mpodmne:Npodmns 1 20 BATTIA ThiA CTBO

WMamepenwe R-R TwucTtorpamma Cnextp  Mugekcel  Mepugnadsl  Oud

Gl

MC

Puc. 14. Peakiyn QyHKIIMOHAIBHBIX CHCTEM OpraHM3Ma
(Mepuaunans! mnu Kanansr)
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Cunvno nepenanpsicen xenynok E. Heznaunrensno ocriabnenvr: RP, MC, F — cenesenka u
noJpKery nouHasi, nepukap u nedens ¢ JKKT. Hesnaunrtensno nanpsascensvi: TR, VB — tpu 060-
rpeBarelisi, OpIOIIHast U rpy/IHast 00JaCTH U JKEITYHBIN ITy3bIPb.

4. YTo mesaTh B JAHHOM IMOXOHOI 00cTaHOBKE?

H.E. BBenenckuii Ha3Baa paboTy Habopa CTPOWHBIX CHHXPOHM3MPOBAHHBIX THIOTAJIAMYCOM
PUTMOB BCEX CUCTEM OPraHU3Ma «WMHO202010CHbIM Op2a’nom», a Ct. Xamepodd, creruanuct
10 KBAHTOBOH T€OpHUM CO3HaHUs, TepMUHOM “ORCH™ — opkecmpupyemocms WINA KOOPIUHALUS,
CUHXPOHM3AIIUs PUTMOB.

[ 2
B v
| "/,_:- \*,‘r _—
N Al ~'Tak, KTO ’ke UTpaeT HA opraHe?

Opranu3M — 3TO MHOTOTOJIOCHBIN OHO3JIEKTPHUUECKUI MYy3bIKAIBHBIH HWHCTPYMEHT WM Op-
2aH, 3ByUaIINid Ha Pa3IMUHBIX 9acTOTax oT fnoJieit u enuuull repi; 1o KBY B 40-70 I'ru u Gonee,
CO3/IAIOIINH PEKPACHYIO METIOIAMIO KHU3HH.

Hamu MHOXXeCcTBEHHbBIE PUTMBI B OPraHnu3MeE UCKIIOUYUTECIBHO IMMOJABHKHBI, J'la6I/IJ'IBHBI, Bapua-
OEJTbHBI.

Ho rae Tot doxmop-peabunumonoe Ha MapIipyTe, B IOX0/€, KTO OyZeT BHOCUTH KOPPEKIINIO B
pa3bamaHCHPOBAHHBIN OPTaHU3M, U OCYUleCmsiams peadunumayuio?

DTOT «IOKTOP-poOOT» B BHJIe HAOOpa JICYEOHBIX MTPOTPpaMM C TeHepaTOpaMHu pa3IUYHbBIX Ya-
CTOT M3JTy4eHHs deKTpoMarHuTHOro nosist (AMIT) HaxoauTcs B 3TOM e KapMaHHOM Ipubope

Puc. 15. YnpaBieHue X010M OHOIOTHYECKUX YacOB
u ctpeccoM ¢ nomosto bPT TexHonoruit

Fpusan 3a u'3b.

Kpusan 8. Hpueas 10. :
Ta6auua 11. Kpunsie 3a_u_3b, 4, 7, &, 10. I
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«BUOTECT - 2.0». BriOpaB Ha ceHCOpHOI1 aHe Iy npudopa n3 MepeyHs OpraHoB U U3 TEPEUHs
3a00JIeBaHNI HYXXHBIE YacTOTHI (puc. 10), BKIroyaeM pesxxuM « Tepanusy (Peaburumayust) v ujiem
Janee 1o Mapupyty. «Jokmop — pobomy éce coenaem cam agmomamuyuecku (puc. 15).

JKCNepMMEHTANIbHO HaWAEeHHble

0O.MN.Ky3osnesBbim, N.J1.BAMHKOBbIM, J1.B.Xa3nHo#
61nosdpPpeKTUBHDbIE HAaCcTOTbl OpPraHuIma
et ; ks il S
HYacmomHaa xapakmepucmuxka YpoeeHb so3delicmeus
| WnrerpansHan yactora f = 0,0108 My uam 93 ¢ T ) T
L 3 h ) - - —
b . —
f=0,0251 Ty nnmn 46 ¢ MeTtabonnyeckuid
B x2 X2 = N
B f=0,0430 Ty - f= 0,0645 Ny, Menyaok Hucxop,nm,a'ﬂw -
o of6ofouHan KMwKa |
B(Z f=0,0860 Ny X? £=0,1290Ty NonepeyHo Bocxopauwan
i o 060404HaA KNLLKA 060404HAA KULLKA
x> §=0,1720Ty, X* £=0,2580 Ny, BpOHXONero4Han
| cucrema, TOHKMA KMILEUHMK
l . HenuHbii Ny3bipb
R T xl X3 x? xZ ] T A
f=0344ry | f=05161n f=0,774a 1y Pk ~ 6-penbracon |
771’4:6,&8 a_ | f= 1,032 My 1= 1,"548 Ty o Tny6okunii coH. Tanamo-KopTUKanbHasa ¢533‘ 1
%f =Z,37€ Fumw f= 2,06'1{17.( f ;§,D§6'ru T Cumnaruueckas cuctema
f=2,7521y f=4,128Ty f=6,192ry ) o ]
f=5,504Ty f=8,256Ty f=12,384Ty | O— TeTa pUTM rUNNOKamna u kL — pUTM
COMaTUYECKUX CEHCOPOB, CPeAUHHDbIA, NOBHDbIN,
TEMEHHOM, |1 — MIO PUTM € YacToToM 8 1 16 Iy,
. o —anbda putm, |, Il 3aTbi1. 3pUT. KOpa B NoKoe
Mapacumnaruyeckan cuctema
f=11,908I'y f=16,512Ty f=24,768Ty | B: B.— 6era putmbl. O6HOBNEHME NAaMATHU
f=22,016 'y f=33,024Ty f=49,536 Ty | y—ramma puTm LEHTPa/IbHbIX OTAE/0B ~
f=44,032Ty f=66,048 'y, f=99,072 Ty | y—ramma putm
f=88,064Ty | f=132,095My | f=198,144y
f=176,128 Ty | f=264,192Ty | f=396,288Ty MonepeyHo-NoONAOCaTaA MyCcKynaTypa
f=352,256 My | f=528,384Ty | f=792,576 Ty o ]
f=704,512ry | f = 1056,768MNy | f=1585,152mNy
f=1409,024ry | f=2113,536ly | f=3170,304Ty
f=2828,048My | f=4227,072ry | f=6340,608My | o o o
5636,096 My 8454,144 Ty 12681,22 'y MUKPOLUPKYNAPHBIA YPOBEHb
11271,19 Ty 16908,29 Iy, 25362,43 'y ) _ o
22544,38 Ty, 33816,58 ' ] 50724,86 Ny, KneTouHbii

Puc. 16. buospdekTuBHBIC YaCTOTHI OPTaHU3MA, CBA3AHHBIC C OPTraHAMH U CHCTEMaMH,
a TAKXKE C OCHOBHBIMU PUTMaMH OpraHW3Ma 4YeloBeKa

U Bot «mone3nsiit pesynbrat» o [1.K. Anoxuny nanuno (puc. 17).

W3 KpuBBIX BUIHO KaK OPraHM3M YCIIEHIHO NpUpadaThIBAETCs K HArpy3KaM U K BBICOTE B ITPO-
Lecce ee Habopa cieBa Hanpaso. [leproanyecku, TO Tepsisi SHEPTUIO, TO BOCCTAHABJIMBAS €€ 110
JHSM Mecsila anpeis, ¢ 13 yucina, 10 Hayasa 3acTaBIIero Hac PsoM C aJIbIIMHUCTCKUM ba3oBbIM
JarepeM DBepecTa cuibHernM 3a nocieanue 30 et B Henasne 3emierpsiceHneM, HaqyaBIIerocs
24 ampens 2015 rona. Ty yx Ob10 He 10 3KcniepumentoB. Hozu 6v1 ynecmu!
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Koppensanua HBEE (LF/HF) = 1.0
¢ mmMeHeaaaMa ONM(TP) mc”2

23

20 A
15 N I\ P

10 /

Puc. 17. Purmudeckuii nporecc HakoruteHus opranm3mom (LF/HF) obmieit snepruun 55
nnu «DyHKIMOHANbHBINA TeTa”nyc» 1o H.E. Beenenckomy

7

~ _
- &
(> /4

Puc. 18. lTpudop «bBMODOH» BUOMEINC
http://www.biomedis.ru, https://www.biomedis.life/

BriBoabl

1. DOmnepreruueckuii romeoctat (O1') u Penpoaykunonnsiii romeoctar (PI') B3aumonencTBy-
FOT TOJIBKO 710 50 J1eT, 10 MOMeHTa TpeKpaiicHus padoTel PI'. A anTaiimoHHbINA roMeocTaT
(AT') n Ummynnsbii romeoctat (UI7) paboTaroT TONBKO B MEPUO CTPEcca MM BUPYCHOM
aTaKy.

129



e

KaxaoMy ypoBHIO MOP(OIIOTHUECKOI HepapXUN COOTBETCTBYET CBOM CIIEKTpP YacTOT, KO-
neGaHui, pUTMOB.

OrpomHast CJIOHOCTH IIEJI0r0 OpraHu3Ma TpeOyeT TOHKOW MHANBUyanbHOU auddepen-
LIUPOBKH ¥ MOJICTPOMKH TIPH BBIOOpE YacToT Bo3nercTers DMII.
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Axmeoo06 P.3. «<MI'TIY» E-mail: a-ruslanl@mail.ru

MATEMATHYECKHWE MOJEJIU HA OCHOBE HEMPOHHBIX CETEM
N MPOBJIEMbBI KTACCU®PUKALINN

Annomayusn: B pabome uzyuaiomcsi KOZHUMUGHbIE MOOEU ¢ UCNOIb308AHUEM ANNAPAMA Hell-
ponnbix cemell. /lan cpashumenvhbliil aHaius sgpgexmusnocmu pabomoi kiaccuguramopa I -
CUecHan08 Ha baze 08yX PA3IUUHLIX NOOX0008: Memodd ONOpHbIX 6ekmopos (SVM) u komumema
uckyccmeennuvlx netiponnwix cemeti (ANN).

Kniouesvie cnosa: netipounvie cemu, s1eKmpodsHyehaiospamma, HeupoKoMnbIOMEPHblll UH-
mepetic, Memoo ONOPHBIX 6EKMOPOS, PACNO3HABAHUE.

Akhmedov R.E. <(MGGEU»

MATHEMATICAL MODELS BASED ON THE NEURAL NETWORKS
AND CLASSIFICATION PROBLEMS

Annotation: The cognitive models using neural networks apparatus are presented in the ar-
ticle. Comparative analysis for EEG-signal classifiers efficiency based on the support vector ma-
chine method (SVM) and on the artificial neural network committee (ANN) has been given.

Keywords: neural network, electroencephalography, brain-computer interface, support vector
machine, recognition.

Pazpaborka 3¢(hekTHBHBIX CpeiCTB peadMInTalNU JI0JIeH ¢ OrpaHUYEHHBIMH BO3MOXKHO-
CTAMHU — 3a/1a4a KpaifHe aKTyaslbHas B COBpeMEHHOM Mupe. CTpeMUTEeNbHOE Pa3BUTHE TEXHO-
JIOTUH TIPUBENO K HEOOXOAMMOCTH CO3JaHMs KOMIUIEKCOB, HauboIee yI0OHBIX B MPUMEHEHUH
NnanyueHTaMu, 4aCTUYHO HJIW IMOJIHOCTBIO YTpaTUBIIHUMU CIIOCOOHOCTDL K CaMOCTOATCIIbHOMY
MEPEABIIKECHHIO.

OpHa U3 OCHOBHBIX MPOOJIEM B JaHHOW OOJIACTH CBSA3aHA C CO3JAaHUEM, a TAK)KE COBEPIICH-
CTBOBAHHEM YIKE€ CYIICCTBYIOINX MHTCIIJICKTYAJIbHBIX CUCTEM, CIIOCOOHBIX «3alIOMHUHATEL) HAKO-
IUIEHHYIO HH(POPMAIIHIO C IETIBI0 CAaMOOOYUYeHHS CUCTEMBI. J[J1s coO3aHns CUCTEM peabUIHTaIIH
0COOCHHO Ba)KHBIM SIBJISICTCS U3yUYCHUE KAYECTBEHHBIX BO3MOXKHOCTEH AJIEKTPOHHO-POOOTU3NPO-
BaHHBIX KOMILIEKCOB, KOTOPBIE TIO3BOJIMIIM ObI MAIIMEHTY CAMOMY YIIPABJISITh BHEIIHUMHU YCTPO¥i-
CTBaMH (HpOTe3aMI/I KOHC‘IHOCTef/’I, (byHKHI/IOHaJ'IBHBIMI/I CTUMYJIATOPAMU MbIIIL, WHBAJIUAHBIMU
KpeciaaMu U T.I.) ¢ MUHUMAJIbHBIMU (PU3NYECKUMHU YCWIMSAMH. B miepcriekTuBe mpeanonaraercs,
4qTo HO}]O6HLIC KOMIUICKCHI JaayT BO3MOKHOCTD YCJIOBEKY YHIPABJIATH BHCUITHUMUA yCTpOI‘/’ICTBaMI/I
OJTHOW «CHJIOH MBICTHY, 0€3 TOCTOPOHHEH MOMOITH U 6€3 MPOBEACHUS XUPYPTHUCCKUX ONEPaITHii
10 BYKUBJICHHIO DJIEKTPOOB B MO3T.

1. O6cy:xnenue pe3yabraToB DI -MeToAa

3amava pacro3HaBaHus dJeKTpodHIeanrorpadpuyeckux curHanoB (DOI-cUrHAIOB) MMeEET
0oJpIIOe 3HAYEHHE B PEIICHUH MOJA00HBIX mpobiem. B padore [7] mpUBOASTCS YMCICHHBIE pe-
3yJIbTAaThl IKCIIEPUMEHTA, B KOTOPOM HECKOJBKO HCIIBITYEMbIX BBINOJIHSIM CEPUU JBHKCHHU B
pHUTMe, 3a1aBaeMOM 3BYKOBBIM CHTHAJIOM, TIOCJIE YETo MPOIO0IIKAIN BOOOPaXKaTh TE Ke JBIKCHHS
6e3 3ByKa. Pe3ynbTaThl N3MEHEHUH aKTHBHOCTH OTIPEICIICHHBIX 30H TOJIOBHOT'O MO3Ta IPH BBIIIOJI-
HEHUHU pPealibHbIX/BOOOPaKAEMbIX JBHKCHUI PErHCTPUPOBAIICH C MOMOIIBIO 32-X KaHaJbHOTO
udposoro asekrposniedanorpada «Munapy». CyiiecTBEeHHbIM IPENSTCTBUEM /IS Kitaccuuka-
LIUH 3apPETUCTPUPOBAHHBIX DI -curHaNoB ABnsAeTCA O0bIIas BAPHATHBHOCTH CUTHAJIOB Y Pa3HBIX
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UCIIBITYEMBIX U MHAMBUIyaJbHBIE OCOOEHHOCTH COOTBETCTBYIOIIETO Kiaccudukartopa. Cienyer
TaK)Xe OTMETHTh HEOOXOJMMOCTh O0YUEHHs CHCTEMBI, Ha OCHOBE KOTOPOH paboTaeT Kiaccudu-
KaTop, pa3iIMYCHUIO0 BOOOPaKaeMbIX JBIKCHHUI OoJiee KPYMHBIX YacTed Teja C MOCICAYIOINM
NIepexX0/I0M K pa3sIMueHHIO JBIKCHUH MenaKoi MoTopuku. s o6pabotku D3I -curuaioB Booo-
paskacMBbIX JBIKCHUH B paboTe [7] HCIONIb30BaIMCh /1BA MTOJIX0/1a:

® Ha OCHOBE METO/Ia OTIOPHBIX BEKTOPOB (support vector machine — SVM);

® Ha OCHOBE KOMUTETA HCKYCCTBEHHBIX HEHPOHHBIX ceteil (artificial neural networks — ANN).

[1epBBIit M3 ATUX TOAXO0B OCHOBAH HA NMPHHIMIIAX JIMHEHHOH KIacCH(pUKAIIMN U UCTIONb3YET
pasJienieHle UCXOTHON BBIOOPKH (Xy,..., Xy) Ha KIACCHI C TIOMOIIBIO ONTUMAIBHON pa3/eNsiomneit
runepruiockocty [1]. Bropoii moaxoa ucmnonb3yeT MHOTOCIOWHYIO0 HEHPOHHYIO CETh ¢ CUTMOM/I-
HOH (hyHKIIMEW akTUBALUH (THIIEPOOIMUECKHH TAHTEHC) B CKPBITBIX CIIOSIX M JIMHEHHOW QyHKIMeH
JUIS HEPOHOB BBIXOHOTO C€l0sl. B pe3ynbpTaTe NpoBeeHHOr0 SKCIEPUMEHTA, COCTOSILEr0 U3 He-
CKOJIBKHX OJIOKOB, OBIJIO 00HApY»KEHO, YTO TOYHOCTh PACIIO3HABAHUS U MOCIIEAYIONIEeH Kitaccuu-
xanuu ¢ nomombio ANN B cpefiHEM CyILECTBEHHO BBIIIE, YeM MPH UCTHONb30BaHNH SVM, X0T4
T10 OT/IETBHBIM HCTIBITYEMBIM M HEKOTOPBIM THIIAM JIBW)KEHHH HaOII0/1a51cst 00paTHbIi A QeKT.

2. [Ipo6JieMbl MOCTPOEHUS] KOTHUTUBHBIX Mo/eJ1ei

O4eBHIHO, YTO CO3JIaHKME BHICOKOI(D(MEKTUBHBIX KOMIUIEKCOB ITOMOIIH JIMIIAM C OTPaHUYCH-
HBIMJ BO3MOKHOCTSIMH 37I0POBBSI TPEOYET PELICHHUS Psijia 3a]1a4, CBSI3aHHBIX, IIPEXKIC BCETO, C aHA-
JIN30M KOTHUTHMBHOM COCTaBJISIIOIICH UCIIONIb3YEeMOI TeEXHUUECKON cCUCTeMbl. B HacTosiiee BpeMs
AKTUBHO BEAYTCS PaOOTHI IO BHEAPCHUIO MOJOOHBIX CHCTEM C TEXHOJOTHEH HEHPOKOMIIBIOTEP-
Horo uHTep(eiica (brain-computer interface) [5], [6]. OxHako OONBIIMHCTBO Pa3pabOTOK C HC-
MTOJIb30BAHUEM TaKOTO HHTep(elica OTIHMIAOTCS CITa00i MOOMIBHOCTBIO U BBICOKOH CTOMMOCTBIO
00opyI0BaHUsI.

ITockonbKy MHOTHE COBPEMEHHbIE CHCTEMbl HMHTEIUIEKTYyaJIbHOTO aHaju3a JaHHBIX J10CTa-
TOYHO CJIOXHBI U CJIa00 (OopMaTu3yeMbl, BOSHHKAET HEOOXOIUMOCTH IMOCTPOCHHS MOJICIEH,
HauOoJIee MOJTHO OTBEYAIOIINX PEATbHBIM YCIOBHSIM JIJISl U3ydaeMbIX 00beKTOB. OJMH U3 TaKUX
MO/IX0JI0B K MOJICTUPOBAHUIO UCIOJIB3YET MOHATHS HEUETKOIO0 MHOXKECTBA U HEYETKUX OTHOIIIE-
HUH, Bocxomsnme kK uccienoanusm JI. 3axe [10]. ba3oBeiMU XapaKTepUCTHKAMU B TOIOOHBIX
MOJIEJISIX CIY’KaT HeueTKHEe MEePEeMEHHbIe, Ha OCHOBE KOTOPBIX CTPOSITCS JIOTHYECKHE ONEpalnu,
0000II1aroIIHe U3BECTHBIC ONEPAIIH KIIaCCHYeCKOH (OyeBoi) TOTHKH. [laree BBOIUTCS OHSATHE
JIMHTBUCTHYECKOH NMepeMEHHON, 3HAaUEHUAMU KOTOPOM SIBISIOTCSL HEUETKHE MHOXKECTBA. DTO JaeT
BO3MOKHOCTh HHTEPIIPETUPOBATH (DOPMANBHYIO HEYETKO-MHOXKECTBCHHYIO MOJICh B BHJIC HEH-
POHHBIX ceTeil, KOTOPhIC HAXOAT IUPOKOE IPUMEHEHHE JIJISI PEIICHHS] MHOTHX 3a71ad 00paboTKH
n 3amutel nHGopmaru [3], [8], a Takxke s pa3paboTKN pOOOTH3MPOBAHHBIX KOMILIEKCOB.

MaremaTnueckas MOJI€b, UCIIOJIB3YIOIAs anmapaT HEHPOHHBIX CeTel, MO3BOJSET OMHCATh
paboTy HEKOTOPOH (PYHKIIUU MO3Ta C IIOMOIIBIO PEIICHHUI HETUHEHHOM CUCTEMBI ypaBHCHUN

X=®, al,a2,..., ak), x e R,

rae 0 — Habop mapamMeTpoB, MOATAOMINXCS H3MEPEHUSIM, ¢; — HEKOTOPbIE KOHCTAHTHI, XapaKTe-
pu3yloIIne HayajabHbIe ycIoBus 3a1aun. OCHOBHAs poOJieMa 3/1eCh 3aKJII0YAeTCs] B HEBO3MOXKHO-
CTH HaWTH SBHBIH BHJ OTOOPaXXEHUS, YTO MPUBOJUT K HEOOXOANMOCTH OCTPOCHHUS TIPUOIMIKEH-
HBIX pPElIeHUH pa3IMYHBIMU MeTOAaMU. BO3MOXKHOCTh NPUMEHEHHs allpOKCUMAIM Ha OCHOBE
HEHPOHHBIX ceTell MOXKHO MPOAEMOHCTPUPOBATh Ha IPUMEpE HEIUHEHHON KpaeBoil 3ajauu:

Au=f u=u(x), xe Qc R, Bul|n=Ff,
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rne A — HekoTopblil quddepeHunanbHbli oneparop, B — oneparop, 331al0luil cUcTeMy Ipa-
HUYHBIX ycroBud Ha I = 0Q. Beibop moaxosinero 6a3uca 1mo3BossieT HANTH pelieHne B BUE
CYMMBI
u()?) = ziQ‘Pi(f: a,)
C mapaMeTpamy, KOTOPbIE BHIUYUCISIIOTCSI B IIpoliecce 00y4YEeHUs! CETH, C yCIOBHEM MHUHUMH3ALUH
(yHKIMOHAIA OLINOKH
Jw) = Jo|Au — f2dQ + [1|Bu — fi|dT .

JIJis IpaKTHYEeCKON peaiu3aiuy 3TOr0 METola Ielieco00pa3Ho (YHKIIMOHAT ONIMOKU Tpe/-
CTaBUTh B JIUCKPETHOM hopme

2

M - —\2 M — —
J(u)= Z‘Au (x_,-)—f(x,,» )‘ +Z‘Bu (x_; )—fo (x_,- ) ,
Jj=1 j=1
MIPUYEM MHOXECTBA «TECTOBBIX» TOUEK B 001acTH {2 ¥ Ha IpaHMIIE MEHSAIOTCS B Ipoliecce o0yue-
HUS HEHpOHHOW ceTH. Bapuarms 3HaueHwiA Touek HeoOXoauMa Ui 00ecreueHNs YCTOWIHBOCTH
paboTHI CeTH OTHOCHTEIBHO OIHOOK O0YUYCHHS.

Amnanu3 00y4aeMOCTH JKUBBIX M MCKYCCTBEHHBIX CHCTEM, ITOCTPOECHHBIX HA 0a3e HEHPOHHBIX
ceTel, MPUBOJINUT K BBIBICHMIO OOIIETO CBOWCTBA OTHOCHTEIBHO OIIMOOK OOYUCHHMS: CpemHUH
YpOBEHb OIIMOKH B 000MX CITydasX IIOCTEIIEHHO CHIKAETCS, HAUMHAS C HEKOTOPOU NTEepanuy mpo-
recca 00y4eHus1, IpUUEM AJIsl ICKYCCTBEHHBIX CHCTEM BO3MOKEH KPAaTKOBPEMEHHBIN PE3KHUil CKa-
qok ommnOku o0y4eHus [4]. BMecTe ¢ TeM, ecim 3BONIONHUS KUBBIX CHCTEM XapaKTepU3yeTCs UX
CIOCOOHOCTBIO K CTUPAHUIO MAMSITH, CJICJAOBAHUIO 110 «HEBEPHOMY» IYTH PELICHHs, OTBICUECHHIO
BHUMaHHS, YTO OTYACTH OOBSCHSACT MOBEJICHNE CKOPOCTH OOYUEHHsSI B ONPE/ICICHHBIX YCIOBHSAX,
TO /715l ICKYCCTBEHHO CO3/IaHHBIX HEHPOHHBIX CeTeH M0100HbIE M3MEHEHHS SIBIISIFOTCS] HEOXKHUIAH-
HbIM (peHOMeHOM. HeoOX0IMMO yUUTHIBATh, YTO CKOPOCTH OOYUYECHHUSI €CTECTBEHHBIX CHCTEM Ha
HavaJIbHOM 3Tare o0ydeHns: OOBIYHO HEBBICOKA, B TO BPEMs KaK MCKYCCTBEHHO CO3/IaHHbIC HEi-
POHHBIE CHCTEMBI XapaKTEPU3YIOTCS PA3INIHBIM YPOBHEM CKOpOCTH 00ydeHus. JlanHOe HaOIto-
JICHNE TI03BOJISIET CAETATh NPEAIIOI0KEHHE, UTO Pa3JINIHBIC THITBI HCKYCCTBEHHBIX CHCTEM UMEIOT
HEKOTOPBIH CKPBITBIH (PaKTOp, KOTOPBIII MOYKHO YCIOBHO Ha3BaTh «MTHOBEHHBIM II€PEKIIOYa-
TeseM» B Iponecce o0ydeHus: cucteMbl. [loaTBepkIeHNe yKa3aHHOM THUIOTE3bI OTHOCHTEIBHO
«KBaHTOBAaHHOTO» XapaKTepa ypoBHEl 00yUeHHUSI MOKET OTKPBITh Psii HOBBIX BO3MOXKHOCTEH JUIs
UMHTAINU U MOJICIINPOBAHMS €CTECTBEHHBIX CUCTEM.

3. CpaBHHUTE/IbHBII aHATU3 Pe3yabTaTOB KaaccuGUuKaAUN

JluHamMMKa 3HaUYeHWH TOYHOCTH Kiaccupukanun DDI'-CHUTHaIOB MpPH Pa3IWYHBIX METOIax
pacIo3HaBaHUs IPUBOAUT K MPEJIOIOKEHNIO O TOM, YTO OOHAPYKEHHOE MTPEUMYILECTBO UCKYC-
CTBCHHOH HEHPOHHOH CETH CBSI3aHO HMEHHO C €€ MHOTOCIIOHHOM CTPYKTYpOH, IIOCKOIBKY 00yue-
HHE HEHPOHOB 00JIee BEICOKOTO YPOBHS MPOUCXOINT C YUETOM PE3yJIbTaTOB 00ydEeHUsI HEHPOHOB
HIDKHHX cioeB. Takum oOpas3om, npu ncronbzoBann ANN Ha Gosiee BBICOKHX YPOBHSIX CETH ITPO-
UCXOJUT YTOUHEHNE PE3yJIbTATOB KIAaCCH()UKAINH, TIOJyUYCHHBIX Ha HIKHMAX YPOBHsX. B TO *Xe
BpeMsI, C TIOMOIIBI0 MeToAa SVM mpaBHiIo pa3feneHus Ha KJIACChl CTPOUTCS COTTIACHO PEIICHHIO
3a71a4M ONITHMHU3ANHU BUAA

1R
rrvg’lbn§||w|| |
Vi (<w,xi>+b) >1
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311ech y; Cily’KaT METKaM1, KOTOPBIE UCCIIE0BATENb IIPUCBANBACT DJIEMEHTaM X; BBIOOPKH; 3Ha-
yenust y; paBHbl | wim —1. Takas 3agaua He Bcera paspeinma, IIo3ToMy ISl pEIIeHNs] KOHKPET-
HOM 3aJlauyl KJIACCU(PUKALMK HY)KHO NPEIBAPUTEIBHO Pa3JeiMTh 00yUarollyl0 BHIOOPKY Ha JBE
YaCTH — MHOJKECTBO JINHEHHO Pa3eIIMMBIX DJIEMEHTOB U OCTAJILHYIO 4acTh BEIOOPKH. [10100HbIH
0/IX0J1 paccMaTpuBaics B [9].

OnHako, KaK MOKa3blBaeT MPAKTUKA, JTAHHBIA METOJ UMEET psiji HelocTaTkoB. Jlemo B ToM,
YTO MPH ONPEJEICHUN METOK pa30HeHHe Ha KIIAacChl OCYILIECTBISIETCS, HCXOJIS M3 3HAYCHUH JBYX
MIPOTUBOPEYALIHX APYT IPYTy KPUTEPHEB: YHCIOBOTO lTapaMeTpa, XapaKTePH3YIOIIEro ONTHMalb-
HYIO THIIEPIUIOCKOCTh, M KOJIMYECTBA OIMOOK KIIaCCH(UKAIMU COTTIACHO BEIOPAaHHOMY TIPaBHITY.
CrpemiieHne HaWTH HAWIYYINMHA MapamMeTp ¢ MakCHMaJbHO BO3MOYKHBIM YHCJIOM IPH3HAKOB,
OIPEACISIONINX KIACChl, HEN30€KHO JOJDKHO MPUBOJUTH K YMEHBIIEHUIO TOYHOCTH Ki1accuduka-
UK. DTO IOATBEPXKIAIOT PE3yJIbTaThl 00padoTKH DI -CUTHAIIOB — CpEIHsIsSE TOYHOCTD KIIACCH-
¢ukanmy npu ucnonb3oBanuk Merosa SVM umeer 3HaueHus nopsiaka 60—-70%.

WHTEpecHo OTMETUTb, YTO MPH MCHOJIB30BaHUM Kiaccudukaropa Ha ocHoBe ANN TOUHOCTB
KJIacCUpUKAIMK PU HEOOJIBIIOM HAKOIUICHUH CUTHAJIOB OKA3bIBAETCS HIDKE, YEM IIPH PErHcTpa-
MM CUTHAJOB O€3 HAKOIUICHUS M JIa)K€ HMKE COOTBETCTBYIOIIMX 3HAYEHWIH TOYHOCTH, MOIY-
YEeHHOH NpH rnoMomy Metona SVM (Juiss HeKOTOPbIX KOMOMHAIMI JBM)KEHHH). DTO CBOWCTBO,
10-BUJIMMOMY, SIBJISIETCSI CIIEZICTBUEM B3aUMHOTO BJIMSHHUSI HEHPOHOB, OTBEYAIOLIMX 332 MEJIKYIO
MOTOPHKY, 1 HEPOHOB, COOTBETCTBYIOIINX JIB)KSHUSIM O0Jiee KPYITHBIX YacTel Tella, a TAKXKe Ha-
JIMYMSE CBSI3eH MKy KaHaiaMu aJiekTposHiedanorpada. CrerneHb KOHTPOJIsSt B3aUMHOTO BIMSIHUS
Pa3JIMYHBIX TPYIII HEHPOHOB MOKHO 3HAUYUTEIBHO IIOBBICUTH 32 CYET UCIIOJIb30BAHHSI MHOTOYPOB-
HEBOW CeTH ¢ BO3MOXHOCTBbIO CAMOHACTPOMKH, JOTMKO-CTPYKTypHasi MOZAEIb KOTOPOH onucaHa
B [2]; 0cOOEHHOCTB TaKOIl CETH 3aKJII0YaeTcs B TOM, 4TO ee KOH(Urypauusi He pUKCHpyeTcs 3a-
paHee, a MOXKET MEHSIThCS B Iipoliecce 00ydyeHus. OJTHaKo BONPOC NPAKTHYECKOTO UCIOIb30BaHUS
MOJJOOHBIX CETel B HACTOsIIEE BPeMsl IETAIBHO He MpopadoTaH.

3akjaouenue

KorHutuBHbIE MOJIENH, UCTIONIB3YIOLIME allapaT HEHPOHHBIX ceTell, 0e3yCIOBHO, UMEIOT Psijt
MIPEUMYILECTB B CO3J[aHUM U COBEPIICHCTBOBAHMH POOOTOTEXHMUYECKHX CHUCTEM peaOMIIMTAINH.
B wacTHOCTH, NOATBEPXK/ICHNE THUITOTE3bI O XapaKTepe 00y4aeMOCTH HCKYCCTBEHHBIX HEHPOHHBIX
cereil BayKHO JuIsi o0ecrieyeHus yCTOHUMBOM paboThl Kilaccu(UKaropa v MOBBILICHNS TOYHOCTH
pacrio3HaBaHusi CUTHaIOB. OTMETHM, YTO JUIs HOBBILICHUS d(PEKTUBHOCTH paboThl Kiaccudu-
karopa DOI -curnanos HeoOXoMMa pa3paboTKa CUCTEMBI, TPUHIMIIBI pabOTHl KOTOPOH coUeTau
ObI B ce0e 2JIeMEHTHI Pa3IMYHBIX METOJIOB, B TOM YKCJIE MHOTOCIOWHBIX HEHPOHHBIX cereil. Ha
MIPAaKTHKE CIIEIYeT, 10-BUIMMOMY, HCIIOIb30BaTh KJIACCU(PHUKATOPHI, TapaMeTpbl KOTOPBIX WHJIHU-
BUIyaJIbHO HACTPAUBAIOTCS HA KayK/I0TO MCIIBITYEMOTO.
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Honuenko P.M., I'opoynoe C.II. <MI'TIY»

BOITPOCHI PA3PABOTKHN UCKYCCTBEHHOW HEMPOHHOM CETH,
C LEJIbIO U3YUEHHUS BO3MOKHOCTHU BU3YAJIU3ALIUU CHOBEJIEHUI
U MBICJUTEJBHBIX OBPA30OB

Annomayusi: Paccmompen 80npoc 603MOACHOCMU paA3pabOmMKU CUCHEMbl NPeodpa306anus
NOOCO3HAMENBHBIX NPOYECCO8 POPMUPOBAHUSI CHA U MBICIUMENLHBIX 00pA306 6 peaibHble GUde-
ogaiinb.

Knrouesvie cnosa: netiponnas cemo, Mulcaiumenshuill 06pas, su0eopatin, CHO8UOeHue, COHHUK,
KOPMUKANbHASL GU3YANU3AYUSL, NCUXUKA.

Polienko R.M., Gorbunov S.P. <MGGEU»

QUESTIONS OF DEVELOPMENT OF AN ARTIFICIAL NEURAL NETWORK,
WITH THE AIM OF EXPLORING THE IMAGING CAPABILITIES
OF THE DREAMS AND MENTAL IMAGES

Annotation: The question of possibility of development of system of transformation of sub-
conscious processes of formation of a dream and mental images in real video files is Considered.

Keywords: neural network, mental image, video file, dream, dream book, cortical visualization,
psyche.

MHorue noau ¢ IpeBHUX BPEMEH B TOW WIIM MHOH CTENEHHU 33/1aBajliCh BOIIPOCAMHU, KOTOPBIE
MOKHO 00BeIMHUTH B 0Ji1H: «Kak yenoBedecknii MO3r BOCIPUHUMAET BU3YaIbHYIO HHPOPMAIIHIO
U peanbHo Ji nemudposars ee?» ['oBopsi 00 3ToM, MoxHO BecrioMHuTh Kenun Topumuity, yxe
paboTaromiero Haj CO3JaHWEM HAHOPA3MEPHBIX AIEKTPOHHBIX YCTPOHCTB, CHOCOOHBIX KaK CUH-
THIBATh JIaHHBIC C MHAMBUAYAJBHOTO HEMpOHA, TaK M MaHUIyIHpOBaTh UMHU. HecMoTps Ha Bcio
(GYTYpPUCTHYHOCTD M JJaK€ MPAayHOCTh 3TOTO MOAXO0a, HAIIOMHUHAIOIIEIO O CAMBIX KOIIMapHBIX
(haHTaCTHUECKUX aHTHYTOMNUSX, caM npodeccop TopuMHUIly CMOTPUT Ha BELIM MPOILIE U 00eIIaeT,
YTO €ro TEXHOJIOTHS MO3BOJIHUT U3JICYMBATH CAMBIC PA3JIMYHbIC HEBPOJIOTHYECKUE 3a00IeBaHUs 1
pacctpoiicTBa. B rpymnme mox ero pykoBOACTBOM HIET pa3paboTka yCTpOWCTBAa HAHOPA3MEPOB,
BKJTIOYAIOIIETO B ce0s1 TOHYANHIINN HAHOAIEKTPOJ, MOKPHITHIA HCKYCCTBEHHON MeMOpaHO!, KO-
TOpasi 10 ONPEAEICHHON CTETIeHU TIOBTOPSIeT MEMOpaHy KUBOW KIICTKH, IIPEXk/Ie BCET0 — peLel-
TOPHBIX OCJTKOB HA TIOBEPXHOCTH HEHPOHOB TOJIOBHOTO MO3Ta, CAaMbIM aKTHBHBIM 00pa3oM yua-
CTBYIOIIHX B IPOIECCAX €0 aKTUBHOCTH U TOPMOKeHHS. J[axke B OOBIYHBIX HEHpPOHAX aKTHUBAIHA
pelenTopoB CO37aeT AIEKTPUICCKUI CUTHANT B HEPBHOU KJIETKE. A HAHOAJIEKTPO]I TIO3BOJUT IO-
JOOHBIE CUTHAIBI AETEKTUPOBATh M HEMEJUICHHO NepeIaBaTh Ha BHENIHee YCTpoiicTBo. [logo6HbIe
HCCIICIOBaHNS BEIyTCsA B Pa3HBIX HampaBieHusX. Bpau-ncuxmarp I'ennamuii Kpoxanes B3sics
SKCIIEPUMEHTAIIBHO [TOATBEPAUTH CYLIECTBOBABILYIO YK€ HE OJIHO ECATUIETUE BEPCUIO, & UMEH-
HO: 3pUTENbHBIC 00pa3bl BO3HUKAIOT B MO3T€ M IEPENAIOTCS HA CETYATKy Tja3a, OTKYy/Aa M3yda-
IOTCSI B TPOCTPaHCTBO C MOMOIIIBIO CIIEHAIBHO CKOHCTPYHPOBAHHOTO UM ycTpoiicTBa KpoxasneBy
Ha HECKOJBKUX COTHSAX MAIlMEHTOB YAAJOCh HA MPAKTHUKE ONECTSINE MOATBEPIUTDH 3Ty THIIOTE3Y.
dotorpadupoBaHie 3pUTEIbHBIX TAUTIONUHALMN TPOBOAMIOCh KHHOKaMepoi «JlaHtan» ¢ uc-
MOJIB30BAHNEM MACKHU JUIS MTOJIBOJIHOTO ITaBaHUSA. BMecTo cTekia B Macke ObLT yCTaHOBIICH pac-
TSOKHON Mex oT (oToanmapara «DOTOKOPY, a K CY’)KEHHOW YaCTH MJIOTHO MPUCOCIHHAICS 00b-
eKTHB KMHOKamepbl. Macka HajieBaJlaCh Ha JIMIO TICHXHUYECKH 0osbHOTO, U (hoTorpadupoBaHue
IIPOBOAMJIOCH B IIOJIHOM TEMHOTE.

136



N3 cemelinoro apxusa Kpoxanesbix 1995 .

B nanHOM j10KIa/ie, MBI HE CTABUM LIEJb ONPEICINTh CHOBUICHHS T10 MTPU3HAKY UCTUHHOCTH,
HO CTOMT JUIsl Hayajia 0003HAYUTh Ty KaTErOPHIO CHOBHUJICHNH, HA KOTOPYIO MBI OITHPaeMCsl.

[Mcuxomnor K. FOHT craBuin 1uist ceOst 0JjHy M3 33/1a4a U3Y4YEHHsI CHOB U TOTO, YTO HAaM CHHUTBCSL.
[ponomxas uneu 3. Opeiina, oH mouien Aajiblie, B pycie cHOB. Eciiu Hamia nTHeBHas JesiTelb-
HOCTbh — 9TO aKTHMBHOCTb CO3HAHUS, TO HOYHAsS JIEITEILHOCTD B BUJIE CHA BBICTYIIACT ITOJICO3HA-
TEJIHOH JIesITeNbHOCThI0. Kak co3HaHMe MOXKET Nepekiia/iblBaTh HHPOPMALUIO B T10/ICO3HAHME,
TaK ¥ Ha00OPOT, MOACO3HAHNE CIIOCOOHO BBIIAaBaTh YTO-TO HOBOE. OJJHUM M3 MPOSBICHUH TaKoi
MO3TOBOM JICSITEIBHOCTH OH BHJIE] B CHOBHJICHHUSIX.

K. IOHT yTBep»/1aeT, 4To CHOBHCHHS 0TOOPaXKAIOT NICHXOJIOTHYECKOE 310POBbE NHANBU/IA,
BKJIIOYast TO, YTO MOJKET BIHMAThH Ha HALIY [ICUXUKY: T€ IPOOJIEMbI OT KOTOPBIX MBI 3aKPBIBACMCS;
SMOIMOHAJIbHBIE U J[yXOBHBIC MEPEKUBAHUSA; ACIPECCUN U MPEIINOCHUIKM K HETaTUBHBIM CO-
crosiHUAM. Bee aTo mpeoOpasyercst B 00pa3sl, KOTOPBIC MBI BUJUM B CHOBUACHUSIX. MBI CTPONM
TUIIOTE3Y HA TOM, YTO BCE T€ BH3YyaJIM3WPOBAHHbIE 00pa3bl B CHOBUJIEHHUH, UX BHEUIHHH BHI
OepéTcs M3 BCEro TOTO, YTO MbI BHJEIM B Hallel >KU3HU, a COAEp)KaHHE 3TUX 00pa3oB W Te
JICHCTBUSI KOTOPhIE OHU BBITIOJIHSIOT, OCHOBAHO Ha IOJICO3HAHUU, YTO HAIOJHSIET 3TH 00pa3bl
COCTOSIHUEM TICHXOJIOTHYECKOTO 3710poBbs [3]. B Hamiem ciyuae 1enbio sBIsSETCS pa3padboTka
CHCTEMBI IPe00pa3oBaHMs MOJCO3HATEIBHBIX IPOLECCOB ()OPMHUPOBAHUS CHA U MBICIUTEIBHBIX
00pa3oB B peanbHBIC BUACO(panbl. MBICTUTENFHBIE 00pa3hl B HAIIIEM MO3TY Ta )K€ €CTECTBEH-
Hasl KapTUHKA, HO HE YBUACHHAs, a IPOU3BEACHHAs MO3TOM. A 3TO 3HAYHUT, YTO C OOJIBIION Be-
POSTHOCTBIO, MOXHO 3asiBUTh, YTO HEHPOHHAS CETh MO3BOJIMT MPEOOPa30BHIBATh B BUJIEO (haiiiibl
MBICJIMTENbHBIE 00pasbl, a TakkKe CHbl. Kpome TOro, B NMepcrieKTUBE, CTAHOBUTCS BO3MOYKHBIM
U HOTPYy’KEHHE B BUPTYAJIbHYIO PEaIbHOCTh C IOMOIIbIO TEXHOIOTUI ¢ IPUMEHEHUEM HEHPOH-
HBIX ceTeid. CBEpTounHas HelipoHHas ceTh (CNN) — crennaabHas apXUTEKTypa HCKYCCTBEHHBIX
HEHPOHHBIX ceTe, mpemnoxeHHas Slnom Jlekynom B 1988 romy n HaneneHHast Ha 3 PpexTHBHOE
pacrio3HaBaHWE M300paKeHH, BXOJUT B COCTaB TEXHOJOTMH rirybokoro obydenus. Mcrois-
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3yeT HEKOTOpBIE 0COOEHHOCTH 3PUTEIBHOM KOPBI, B KOTOPOW OBIIM OTKPBITH TaK Ha3bIBacMbIC
IIPOCTHIE KJIETKH, pearnpyolue Ha npsiMble JJMHUU 10J] Pa3HbIMU YTIJIaMH, U CII0XKHBIE KIICTKH,
peaxiysi KOTOPBIX CBsI3aHa C aKTUBAIMEH ONpeeIéHHOr0 Habopa MPoCThIX KieToK. Takum 00-
pa3oM, uaes CBEPTOUHBIX HEHPOHHBIX CETEH 3aKIIOYaeTCs B YEPEIOBAHUU CBEPTOUHBIX CIIO-
€B u cyOauckperusupyomux cioéB. CTpyKTypa CeTH — OJHOHampaBieHHas (0e3 o0paTHBIX
CBsI3ei), MPUHINIHNAIBLHO MHOTOCIONHAsA. [y 00y4eHus! UCTIONB3YIOTCSI CTaHIapTHBIE METO-
JIbl, Yalle BCEro MEeTo/1 00paTHOro pacrnpoCcTpaHeHHs OMMOKH. DYHKIUS aKTHBAlMU HEHPOHOB
(mepenatrounast pyHKIHs) — Jito0asi, Mo BeIOOpy ucciueaoBareis. [yookuit CNN, o0OydeHHbIi
C KOHTPOJIUPYEMbIM 00YUYCHHEM JJIsl paclio3HaBaHUs 00pa3oB, GOPMHUPYET MOJHOCTHIO HAOJIIO-
JaeMyI0 MOJETb HEPBHBIX BBIUUCICHUN Mo3ra B iepcriekTuBe. CNN 0OBSICHSIET 3HAUUTEIBHYIO
JVCTIEPCUIO0 KOPTHKAJIBHONW aKTHMBHOCTH Y JIIOJIel, HAOII0AAl0MMX ecTecTBeHHbIe BHaeo. OH
MIPECKa3bIBACT U BU3YaAIM3UPYET KOPKOBBIC NPEJICTABICHHS ITOUYTH Ha BCEX YPOBHAX BU3yallb-
HOW 00paboTku. OH TakXKe MOJIEPKUBACT MPSIMOE ACKOAMPOBAHUE aKTUBHOCTH KOPBI, YTOOBI
BOCCT@HOBUTH M KJIACCU(PHULIMPOBATH JHMHAMHYECKUE BU3yallbHbIE BrieyariaeHus. CiieoBaTelb-
HO, OKHMJaeTcs, 4YTO TiayOokue HelpoHHbIe ceTH, Bkimodas CNN u ero Oyayiiwe BapHaHTHI,
OyayT BOIUIOIIATH OOTraThlii HAO0OpP BBIYUCIUTEIBHBIX HMPUHIMIIOB JUISI y4eTa €CTECTBEHHOI'O
BUJICHUS y JIIOJIEH W KUBOTHBIX. BBUIM paccMOTPEHBI CTaTHUECKHE MM MCKYCCTBEHHBIE CTH-
MYJIBI Ha TPOCMOTP Macchl BuaeoponnkoB. ( Kamitani and Tong 2005, Haynes and Rees 2006).
OyiHaKo TaKHe CTPATEerHH CIIMIIKOM Y3KO OPUEHTHPOBAHBI, YTOOBI BBISIBUTH PACUETHI, JIC)KAIIHE
B OCHOBE €CTECTBEHHOI'O BUJICHUS, a 3HAUYNUT HY)KHa aJIbTepHATHBHAS CTPATErHsl, KOTOpasl OXBa-
ThIBajia Obl CIIO)KHOCTh BUJICHUS, JIEKOJNPOBAHHS BU3YaJIbHBIX MPEICTABICHHUI pacrpe/iesieH-
HOM KOpKOBOH akTHBHOCTH. HecMOTpst Ha cBOe pa3sHooOpas3ue M CIO0KHOCTh, BU3YAIbHBIH MUD
COCTOHUT M3 OONBIIOr0 KoJMMYecTBa BU3yalnbHBIX QyHKumi (Zeiler and Fergus 2014, LeCun et
al., 2015; Russ and Leopold, 2015). Oti ¢pyHKIMM 0XBAaTHIBAIOT MHOTHE YPOBHH aOCTpaKIUH,
TaKWe KaK OPUEHTAIMS ¥ IIBET HA HU3KOM YPOBHE, (DOPMBI U TEKCTYpPHI Ha CPETHUX YPOBHSIX, &
Take 00ObEKThI M JACUCTBUS Ha BHICOKOM ypoBHe. Ha cerousiHuii 1eHb rirybokoe oOyueHue
MIPEOCTABIISICT HAUOOJIEe MOJHBIC BHIYUCIUTEIbHBIE MOJIENN JUIsl KOJMPOBAHHS U W3BIICUCHHS
HepapXUUecKn OPraHU30BaHHBIX (YHKINH U3 IPOU3BOJIBHBIX €CTECTBEHHBIX H300paXKECHNH HIIH
Buneo (LeCun et al., 2015). CucTeMbl KOMIIBIOTEPHOTO 3pEHHUSI, OCHOBAHHBIE HA TAKIX MOJICIIAX,
SMYJIMPYIOT MIIH JaKe MPEBOCXOAT MTOKAa3aTeIN YEJIOBEKa IIPU paclo3HaBaHWU M300pakeHUH
n cermenTannu (Kpmxesckuii u n1p., 2012; On u ap. 2015; Pycakosckuit n ap. 2015). B vacr-
HOCTH, TIOCTPOEHBI U 00y4eHbI rITyOoKue cBepTouyHble HelipoHHble ceTh (CNN) ¢ aHaI0rHYHBIMH
OpraHU3alMOHHBIMH U KOJUPYIOIMMHU PUHIIMIIAMH, TAKUMH KaK IpsMasi BU3yaJlbHO-KOPKOBast
cetb (DiCarlo et al., 2012; Yamins u DiCarlo 2016). HegaBuue uccienoBanus moka3aiu, 4TO
CNN MOXeT 4acCTHYHO OOBSCHUTH OTBeThl Mo3ra (Yamins et al., 2014; Gii¢li u van Gerven
2015a; Eickenberg et al., 2016) u npencrasnenus (Khaligh-Razavi and Kriegeskorte 2014;
Cichy et al., 2016) ecTecTBeHHBIE CTUMYJIIBI H300paskeHHst. OJJTHAKO OCTACTCSI HESICHBIM, MOXKET
1 CNN 00BbsICHUTB U paciin(poBaTh MO3rOBbIE OTBETHI Ha €CTECTBEHHBIE BUCOPOIMKH. XOTS
JMHAMUYECKOE €CTECTBEHHOE BUICHUE CBS3aHO C MPSIMBIMH, TIOBTOPSIFOUMMHUCS U 0OPaTHBIMH
cesa3sami (Callaway, 2004), ono paboTaeT Ha MTHOBEHHBIH BBOJI, €3 y4eTa MepuoInIeCKUX MITH
o0OpaTHBIX ceTeBBIX B3amMoaeiicTuii (Bastos et al., 2012; Polack and Contreras 2012). UtoOsr
PEUINTB 3TH BOIMPOCHI, ObUTO mosry4eHo 11,5 4 manHbpix MPM y KakIoro u3 Tpex 4eloBeK, Ha-
6monas 3a 972 pazaMYHBIMHM BHICOPOJIMKAMH, BKIIIOYAsl PAa3IMYHBIC CHEHBI M JCHCTBUSL. JTOT
Ha0Op JaHHBIX HE 3aBHMCEJ OT pa3Mepa U UMell OoJiee INPOKUI OXBAT, HEXKENH B MPEIbIIYIINX
uccienoBanusax (Khaligh-Razavi u Kriegeskorte 2014; Yamins et al., 2014; Giligli u van Ger-
ven 2015a; Eickenberg et al., 2016; Giiclii and van Gerven 2015a; Cichy et al., 2016) [4]. OTo
MTO3BOJIMJIO OJATBEPANTH, 0000MNTE M pacIMpUTh Hcnoab3oBaHne CNN B IpOTrHO3UPOBAHUH
1 pacm(poBKe KOPTHKAIBLHOH aKTUBHOCTH BJIOJIb BEHTPAIBHOTO M JOP3aJIHHOTO IOTOKOB B
YCIIOBHSIX TUHAMUYECKOTO ITPOCMOTDA.
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B uvactHocTH, OBITM pa3pabOTaHbl M MPOTECTUPOBAHBI MOJIEIIN KOAUPOBAHUS U JICKOMPOBa-
HUSI C OT/ICNIBHBIMU JIAHHBIMU JUIsl ONMCAHMs B3auMocBsizeil Mexxay Mo3roM 1 CNN (KprokeBckuii
u 1p., 2012). B CNN mMozenu KoaupoBaHUs UCTIOIB30BAINCH JJIsl IPOTHO3UPOBAHUS M BU3yalln3a-
n otBeToB MPT (MaraunTopezoHaHcHast ToMorpadus) y OT/ACNBHBIX KOPTHKAIBHBIX 00nacTeil ¢
Y4eTOM CTUMYJIOB K KHHO; MOJIETH I€KOANPOBAHUSI HCIIOJIb30BAJIUCH AJIs1 BOCCTAHOBIICHUS U KJIac-
cU(UKaIK BU3YAJIbHBIX CTUMYJIOB Ha OCHOBE akTUBHOCTH PMP (pyHKIMOHATBHBIN MarHUTHBIA
PE30HAHC), Kak rnokaszano Ha puc. [ [5].

(a) (b) (c)

Imaging

B

encoding decoding categorization

reconstruction

face
bird
ship
scene

Brain-inspired neural network

Puc. 1

OCHOBHBIE BBIBOJIBI 3aKiouaroTces B cieayromem: CNN, rpeaHa3HaueHHBIN A7 paclio3HaBa-
HUS H300pakeHuil, 00BSICHACT 3HAYUTEIbHYIO0 nucnepcrio oTBeToB fMRI (pyHKIIMOHATRHAS Mar-
HUTOPE30HAHCHAs TOMOTpadusi B COCTOSHUM TIOKOS) Ha CIIOKHBIE CTUMYJIBI (prtbMa moutn Juis
BCEW 3pUTEIBHON KOPBI, BKIIIOUAsl €€ BEHTPAJIbHbIN U J0p3aJIbHbII OTOKU, XOTS U B MEHbLIEH
CTETIeHH UTS TOP3aIbHOTO MOTOKA; MOJIENIM HAa OCHOBE BOKcenei', ocHoBaHHBIE HA CNN BBISBH-
JM TIpeZicTaBlICHNE W n30mparenbHoCcTh Kateropuii; CNN noanep)kuBaia MpsIMyI0 BU3YallbHYTO
PEKOHCTPYKIIMIO €CTECTBEHHBIX (DMIIBMOB, BBIACISSI O0OBEKTHI IIEPEIHEr0 IUIaHA C Pa3MBITBIMHU
JeTasIMHU 1 oTcyTeTBylomuMy nBetamu; CNN Taxoke mojaepkuBana IpsMyI0 CeMaHTHYECKYTO
KJIacCH(HKAIIHIIO, HCHONB3Ys CEMAaHTHIECKOE IIPOCTPAHCTBO, BcTpoeHHOe B CNN.

! BokcenbHas MojieJIb — 3TO TpexXMepHbIi pacTp. [1o1o0HO ToOMy, KaK MUKCEIbl pacroiaraloTcs Ha IIo-
cKocTH 2B-n300paxeHus, Tak 1 BOKCeJIbl 00pa30BhIBAIOT TPEXMEPHBIE OOBEKTHI B OMPEACICHHOM 00BbeMe
(puc. 14). Bokcea — 310 smemeHT oobema (voxel — volumeelement). Kak Mbl 3HaeM, KaxKablid TMKCENT AOJ-
JKEH UMETh CBOM 1BeT. ... [lonHas mpo3pauyHoCTh BOKCe/Ia 03HAYAET ITyCTOTY COOTBETCTBYIONIEH TOUKH 00be-
Ma. [Ipu MmopenupoBannu 06beMa KaxIblii BOKCeJI IPEACTABISIET YIEMEHT 00beMa ONPEIEIEHHOTO Pa3Mepa.
UYem Gomnblle BOKCEJIOB B ONPEIEICHHOM 00beMe U MEHBIIE pa3Mep BOKCEI0B, TEM TOUHEE MOAETHPYIOTCS
TpeXMepHbIE 00BEKTH — YBEITMIUBAETCS PAa3pEIIarolias CIOCOOHOCTb.
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Korzaa yenoBek BuanT GuiibM (), nHGopManus o0padaTsiBacTCs 4epes Kackas 00acTeld KOpbl
(b), rerepupyst madaous! aktusHOocTH fMRI (¢). Jl71st MogenpoBanus 00pabOTKU KOPTUKAIBHOM
BU3yaIM3aluK ucnonb3yercs riayookuii CNN (d). Dta Monens TpaHchOpMUPYET KaxKIbli Kaap
(uIEMa B HECKOJIBKO CJIOEB 00HEKTOB, HAUMHAsI OT OPUEHTAIMH 1 [IBETA B BU3yaIbHOM ITPOCTPaH-
cTBe (NIepBBIH CIIOH) IO KaTeropuii 0ObEKTOB B CEMAaHTHYECKOM MTPOCTPAHCTBE (BOCHMOIL CIION).
Jnst KoMpOBaHuUs 3Ta CETh CIY)KUT JUIS MOJICITMPOBAHNS HEJTMHEHHON 3aBUCHMOCTH MEXY CTH-
MyJaMH KHHO M OTBETOM B Ka)KJIOM MecTe KOpbl. JUIs eKOAMpOBaHUS KOPTHKAIbHBIC OTBETHI
OOBEANHSIOTCS] B PA3HBIX MECTOIOJIOKEHUSX JUIsl OLIEHKH BBIXOJHBIX JaHHBIX (QyHKIMM ¢ 1-ro n
7-ro ypoBHel. [1epBblit — /1t BOCCTAaHOBIICHHS KaXK10T0 Kagpa GUIIbMa, a MOCIeAHN Kitaccuu-
LUPYETCS IO CEMaHTHUECKUM KaTerOpHsIM.

IIpennonoxenue
0 NICUXUYECKOM
COCTOSIHUH TIaI[eHTa
Ha OCHOBEC JaHHBIX
U3 CHa

CNN

BA3A
JAHHBIX
COHHUK

Puc. 2

HexkoTtopeie ucciieoBaTebCKkue padoThl B TaHHOH 00JIaCTH, pe3yJIbTaThl U HEJOCTATKU TPE/I-

CTaBJIEHBI B maob.. 1.

Tabnuya 1

Haszanue pabotst

PesynbTaret

Henocratku

Kamitani and Tong 2005
Haynes and Rees 2006.

BbUIM paccMOTpPEHBI CTATHUYECKHE
WM UCKYCCTBEHHbIE CTHMYJIBI Ha
IIPOCMOTP MacChl BUACOPOIUKOB.

Takue crpaTteruy CIHUIIKOM Y3KO
OPHUEHTUPOBAHBI, YTOOBI BBIIBUTH
pacueTsl, JeKallue B OCHOBE ecTe-
CTBEHHOT'O BUJICHUS.

Yamins et al., 2014; Gigcli u
van Gerven 2015; Eicken-berg
et al., 2016; Khaligh-Razavi and
Kriegeskorte 2014; Cichy et al.,
2016.

CNN Mo3KeT 4aCTUYHO OOBSCHUTE
OTBETHI MO3Ta.

Ocraercst HESICHBIM, MOXET JIH
CNN 00bsicHUTB U pacuiu(poBaTh
MO3TOBBIE OTBETHl HA €CTECTBEH-
HBIE BUJICOPOJIHKN.

Callaway, 2004 .

JluHaMHI4YeCcKOe €CTECTBEHHOE BU-
JICHHE CBA3aHO C IPSAMBIMH, IO-
BTOPAIOIIAMUCT U OOpaTHBIMH
CBSI3SIMI

PaboraeT Ha MrHOBEHHBIH BBOJ,
0e3 yueTa NEPHOAUYECKUX WU
0OpaTHBIX CETEBBIX B3aUMOICH-
CTBHI.
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TaxuM 00pa3oM, aHUTUTHYECKUH aHATN3 COCTOSIHUS TIPOOJIEMBI pa3pabOTKU CHCTEMBI IIPe00-
pa30BaHMs [10JICO3HATENBHBIX MPOIIECCOB (POPMUPOBAHMS CHA U MBICIIUTEIBHBIX 00pa30B B peaslb-
HBIe Buie0(aiiiibl M03BOJIsIET CHOPMYITUPOBATH TPEOOBAHHS HA TIPOBEICHHE SKCIIEPUMEHTAIBHBIX
paboT MO BEISIBJICHUIO 0COOCHHOCTEH MBICIIUTEIBHBIX IIPOIIECCOB IPH HOPMAITLHBIX» U HAapyIICH-
HBIX ()YHKIIHOHAJIBHBIX CIIOCOOHOCTSIX.
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«WEBMULTIMEDIC» JUISI PEABUJINTALIUU JINL] C HAPYIIEHUAMMN
OIIOPHO-ABUT'ATEJIBHOT' O ATTAPATA

Annomayua: Ilpedcmagnenvl 8603MOHCHOCIU COBPEMEHHOU KOMNLIOMEPUSUPOBAHHOU M) Jlb-
muouaznocmuyveckoui cucmemuvl « WebMultiMedicy u paccmompensi nepcnekmussl ee npumene-
HUA 0114 peabunumayuy iUy ¢ HapyuleHUAMU ONoPHO-08U2AMENbHO20 annapama.

Knrwouesvie cnoea: peabunumayus, MynemuoudaeHOCMuKa, cmaduiompeHaxiceép, 21eKmpoxKap-
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Istomina T.V. (mgeu), Istomin V.V. «Pashtuy,
Beloglazov A.A., Istomina K.A. «<MGGEU»

APPLICATION QUESTIONS MULTIDIRECTIONAL SYSTEM
“WEBMULTIMEDIC” FOR REHABILITATION OF PERSONS
WITH DISORDERS OF THE MUSCULOSKELETAL APARATA

Annotation: The possibilities of the modern computerized multidiagnostic system “WebMul-
tiMedic” are Presented and the prospects of its application for the rehabilitation of persons with
disorders of the musculoskeletal system are considered.

Keywords: rehabilitation, multiDiagnost, stabilometer, electrocardiograph, electroencephalo-
graph, electromyograph, signal acquisition, data transmission.

C nespio 00bEKTHBHOTO KOHTPOJIS 32 XOIOM peabuIuTaIMY JIUI C HAPYIICHUSIMH OITIOPHO-/BH-
ratenbHoro anmnapara (HOJIA) nucronb30BaH MakeTHBINH 00pa3er] anmnapaTHO-MPOrPaMMHON CHC-
TEeMbI Ha OCHOBE MHOTOTIapaMeTpHuecKoit Ononornueckoit oopatHoit cBsizu (MBOC) ¢ ucrnosnb3o-
BaHMEM IIPUHIIUIIOB KOMITLIOTEPHOH cTaOuIorpaduu U ¢ CAHXPOHHOM perucTpaiuei psaa Ipyrux
¢usnosornueckux mapamerpos [1].

B ocHoBe naHHOMW pa3pabOTKH JIGKUT MPUHLUIN HHTEITPATUBHOW MEIHULIMHBI, PEAIoIarao-
el 00beAMHEHNE HECKOIBKUX METOJIMK M CPEACTB MX peanu3anuu. [[pumeHeHne Takod cuc-
TEMBI Ha NMPAKTUKE CETaeT JOCTYMHBIM B paMKaX OJHOTO ceaHca 00Cie0BaHUs peaan30BaTh
Cpa3y HECKOJBKO METOJUK C CHHXPOHHON BH3yanu3aiueil 1 o0paboTKOM MOTyUEHHBIX Pe3yib-
TaTOB.

VIHHOBAIIMOHHBIN XapakTep MaHHOW pa3pabOTKH OMpeaenseTcs, MPEeXkae BCero, CoueTaHueM
JUATrHOCTUYCCKHX BO3MOYKHOCTEH HECKOJLKHX KaHaJIOB JAUAardHoCTUKU, MpUICM obOecrieunBaeT-
Csl CHHXPOHHOE aHajoroBoe otsezeHue cradbunorpammsl (CTI), anexrpokapauorpammsl (OKI),
anekTposHuedanorpammel (I3317) u anekrpomuorpammbl (OMI), nudposas 06padoTka GnocurHa-
JIOB, a TAK)KE BU3YyaIM3allks M yIaJICHHAs repeaada Bpady moxydeHHon uadopmarum [1].

Knunnueckas Bq)q)eKTI/IBHOCTB MMPUMEHCHUA CUCTEMBI JJIA )II/ICTaHI_II/IOHHOFI MYJIbTHAUATHO-
CTHKH U pea6I/IHI/ITaHI/II/I JIMI ¢ HApYMCHUAMU OIIOPHO-ABUIaTCJIBHOT'O aIlrapara BO MHOT'OM 3a-
BHUCHUT OT TOI'0, HACKOJIBKO TEXHUYCCKH I'PAaMOTHO PEIICHBI BOIMMPOCHI CUHXPOHU3ANU MIEPECaaAYn
JAaHHBIX U COIJIaCOBaHUsI MCIHUIIMHCKHUX MCTOAUK. KpOMe TOTO, OT 3TOI'O 3aBHCHUT TAKXC obecrre-
YeHHEe ONTHUMAJIBHON OpraHu3alué paboThl CUCTEMBI B PeKUME yAaleHHoro aoctyna. ITostomy
npu pa3paboTKe MaKETHOTo 00pasla CUCTEMbI IS TUCTAHIIMOHHON MYyIbTHIMArHOCTUKU U pea-
omnmrannu nun ¢ HOJIA ynensiercst 60iipiiioe BHUMaHUE PEIICHHIO 3a/1aui 00eCIICUeHHUs Y 1aJIeH-
HOTO peKUMa pabOThl CHCTEMBI «ITAIIMEHT — MEAUIIMHCKOE 000PYI0BaHUE — BPaw», P KOTOPOM
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OCYIIECTBIISICTCS] aBTOMAaTHUECKasl OTIIPaBKa JaHHBIX B TEJIEMEIUIMHCKUN IIEHTP WM HETIOCpe-
CTBEHHO Ha KOMIIBIOTEP JICUAIleTro Bpaya.

OCHOBHBIE TEHJCHIIMH PAa3BUTHsI MEAWIMHCKOW TEXHHWKH, HAa MPOTSHKEHUH IMOCIECAHUX JBYX
JIECATHIICTHI BOIIJIOIICHHBIC B alliapaType OOJIBIIMHCTBA POU3BOAUTENEH 3TOro 000pya0BaHus,
3aKJIIOYAIOTCS B CYIIECTBEHHOM YMEHBIICHHU rabapuToB M Macchl MPUOOPOB; B UCIIOJIL30BAHUH
U(POBBIX METOI0B 00PaOOTKH CHTHAJIOB; B MOBBIIICHUN HA/ICKHOCTH MPUOOPOB; yBEINICHUH
pecypca paboThI OT aKKyMYJISITOPa; B YIIPOIICHUH pabOThl M CHM)KEHHHU DKCILTyaTallMOHHBIX pac-
XO0JIOB; @ TaK)KE B MCIIOJIB30BAaHNHU JMCTAHIIMOHHBIX TEXHOJOTUH M paclIMpeHny ()yHKIMOHATb-
HOCTH. B mpornecce pa3paboTku cUCTEMBI JJIsl AMCTAHIIMOHHON MYJIbTHIMarHOCTUKHU M peaOuiu-
TaIMH JIUI C HAPYIICHUSIMH OTIOPHO-/[BUTATEILHOTO arnmapara y4TeHbI IepednclieHHbIe TpeOoBa-
HUsI, 0COOEHHO, B 4aCTH €€ MHOTO()yHKIIHOHAJIBHOCTH.

PazpaboTanHas cucrema Juis JUCTAHIMOHHOW MYJbTUAMATHOCTHKUA W PEAOMIINTALUK JIUIL C
HOJIA oTHOCHTCS K KJlacCy TENEMEIUINHCKUX CHCTEMbl OMOMOHUTOPUHTA (JJMHAMHYECKOTO Ha-
6ur0/1eHNA), KOTOPBIE IPUMEHSIOTCS Il HAOJIIOACHUS 3a TA[EHTaMH, CTPaJaloIUMH XPOHUYE-
CKUMH 3a00JI€BaHUAMH, a TAKXKE JJIsI KOHTPOIISI COCTOSIHUS 3/I0POBBsI OOJIBHBIX Ha ZIOMY. AKTyallb-
HBIM HallpaBJICHUEM PA3BUTHS TAKUX CHCTEM SBIISIETCSI MX MUHHATIOPU3AIs, 4 TAK)Ke MUHIMHU3a-
ST KOJTMUECTBA JIATYMKOB M YBEJIMYEHHE JUTHHBI KaOelieil 0TBeIeHHH.

PaccMoTpeHHbIE TepCIIeKTHBHBIC HANIPABJICHHS Pa3BUTHSI TEIEMETUIIMHCKUX CHCTEM OBUIH y4-
TEHBI B MPOIIEcCce JIOPAOOTKH MCIIOIB3yEeMOW CHCTEMBI [UIsl AUCTAHIIMOHHON MYJIBTHIMarHOCTUKH
n peadunuranuy aun ¢ HOJIA.

B pesynbrare nmpruMeHEHUs] 0XKUAACTCS yIydIIeHUE 3/10poBbsl HaceneHus PD, uro mact no-
TIOJTHUTEIBHBINA SKOHOMUUECKHH 1 COLMAIBHBIN (P (EKT B BUJE YBEIUUCHHUS ITPOIOIDKUTEITBHOCTH
AKTUBHOM COCTABIIAIOIIEH KU3HN.

AmnmnaparHas 4yacTh CHCTEMbI COCTOUT U3 YEThIPEX MPHOOPOB, KOTOPHIE TTOAKIFOYAIOTCS K I1a-
LUCHTY TIOCPEICTBOM DJICKTPOIOB M YCHIINTEINS OMOCUrHaNoB. CHHXpOHHU3AHA paboThl KaHAIOB
obecrieuynBaeTcs CIeHaIbHBIM OJIOKOM — KOHIIeHTpaTopoM [ 1]. Bricokas mHopMaTHBHOCTE pe-
3yJIbTaTOB NU3MEPEHUI MyJIbTHANATHOCTHYECKOH CHCTEMBI JIOCTUIAeTCsl TOJIBKO P YCIOBUH pa-
00THI Bcex €€ AMarHOCTHYECKUX KaHAJIOB B €IMHOM BpeMeHH. [Ipn 3ToM mosBisieTcss BCeCTOPOH-
HEro BO3MOKHOCTh BCECTOPOHHETO MCCIIEOBAHUS B3aMMOCBSI3H MOHUTOPUPYEMBIX ITapaMeTpOB
B JIMHAMHUKE W IOJYYEHHs COBEPIIEHHO HOBOW JMAarHOCTUYECKOW WH(OpMAIMH, HEJOCTYITHOM
HU OJIHOMY M3 OTJIENIbHBIX TPHOOPOB, BXOAALIMX B €€ cOCTaB. JTO MOJIOKEHUE MOJHOCTBIO CO-
OTBETCTBYET NPHUHIUITY CHCTEMHOCTH, a BPEMsI B 3TOM CIIy4ae BBICTYNAET B KAYECTBE OCHOBHOTO
cucteMoo0Opasytomero (akTopa. B oTCyTcTBHUM CHHXPOHHM3ALUK ANATHOCTUYECKUX KaHAIOB CH-
cTeMa IpeBpanacTcst B 00bIYHBIN HAOOP MPUOOPOB — IUATHOCTHUECKHH KOMILIEKC, 00J1a1ar0IIni
CYIIECTBEHHO MEHBIIMMHU BO3MOXHOCTSIMH.

® llcrob30BaHbl TEXHUYECKUE CPE/ICTBA, TIEPEUHCIICHHBIEC HIXKE.

o CrabunoTpeHaxép, anekTpokapauorpad, siekposnnedanorpad u snexkrpomuorpad o00b-
€/IMHEHBI Ha 0a3e CHennaTu3MpPOBAHHBIX alllapaTHBIX M IMPOrPaMMHBIX CPEJCTB KOMIIAHUU
BUOCO®DT-M [2] B eauHbIil KOMIUIEKC JUCTAHIIMOHHBIX HMCCIICIOBAHUN IMAIIICHTOB BHE
CTaIIOHAPOB U JICYEOHBIX YUPEKICHUN Ha IOMY WM B JPYTHX YCIOBHSAX BO3MOXKHOTO Ha-
XOXKJICHUSI JIUI] C OTPAHUYCHHBIMU BO3MOYKHOCTSIMH 110 OKa3aHHIO CIIEIINATU3UPOBAHHOM BbI-
COKOKBaJTM(PHUIIPOBAHHON Me oMoy [3].

e Perucrpaliysi CHTHAJIOB C NMAIIMEHTa/0B ¥ UX Iepeaada MeJUIMHCKOMY ITepCOHAITY OCYIIECT-
BISIETCSI IO KaHaJIaM MPOBOJHOTO U OecripoBogHOoro (MobuiabsHOro) Murepuer uepes Web-
cepBep (DYHKIIMOHAIBHOW JHAarHOCTUKH. ABTOpH3aIMs Bpadya U ranueHTa Ha Web-cepsepe
BBINOJIHSETCS aBTOMATHUECKH TI0 KJII0YaM, COJICPIKAINX KOJbI HACHTH()HUKATOPOB U JIHIICH-
3MM Ha BUJIBI ONIEPALIN C JAHHBIMH U pSKUMaMH oOciieioBanust [4].

e Web-cepBep (yHKIIMOHAIBHON THArHOCTUKY peau3yeT 00JauHbIil CepPBUC IS TTOJICPIKKH
yIaIEHHBIX KOMMYHHUKAIMH B pexxumax on- u off-line oOcieroBanuii, Habop omneparuii, Bbl-
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MOJTHSCMBIX BPAa4oOM B XOJIC aHAIM3a M 00paOOTKU pe3ylbTaTOB TUATHOCTHKH, XPAHCHUC
JIAHHBIX TAllUEHTa U BUACOCBS3b IS YJAIEHHBIX KOHCYIbTAMi [4].

e KaOuHeT Bpaya W MaICHTa OCHAIIAIOTCS CIICIHATU3UPOBAHHBIM IIPOTPAMMHBIM O0ecIie-
YCHHEM U JIMIICH3UOHHBIMU KITFo4aMu. Ka)Iblif KITFOU BBITOHSACT UICHTH()HUKALINIO Bpayda/
narpeHTa Ha Web-cepBepe u uiieH3upyeT Habop QYHKIIMOHAIBHOCTH JUTS 33714 PErUCTpa-
UK, 00padOTKU M aHAIN3a JTAHHBIX TUATHOCTHKH. Tak, KITF0Y MaIFeHTa MO3BOJISICT aBTOMa-
TUYECKH aCCOLMUPOBATH MOTOKU IMATHOCTHYCCKONW WH(POPMALUU Ha CepBEpe C TaHHBIMU
€ro pEerucTPaMOHHON KapTOUKHU, KJIIOU Bpaya - OpraHu30BaTh JOCTYI K MAIlMEHTOM OIpe/ie-
JICHHOM KaTeropuu M pa3pelIéHHBIM (QYHKIUSAM 00paOOTKH CUTHAIOB JUATHOCTUKH.

JlocTymHBI clieayromue GyHKINH.

e ON-line mepegaya MoOJHOrO 00BbEMA TUATHOCTUYECKON WH(pOpPMANUU (HATHBHBIC CUTHAIEI,
pacu€THBIC WHICKCHI, ayJHO- U BHICO- MAHHBIC), PETUCTPUPYEMOM TIpU OOCIICTOBAaHUN T1a-
IIUCHTA OJTHOBPEMCHHO HECKOJIBKUMHU IPUOOPAMH, IO KaHaJIaM MOOMIEHOTO/CITy THUKOBOT 0/
npoBoHOrO Internet Ha IP-agpec MeaumHCKOTO aOOHEHTA.

e Busyanusaius B pe:KHME PEaIbHOTO BPEMEHH MOJTHOT'0 00beMa PETUCTPUPYEMOIt ¢ yaanéH-
HOTO TAIMCHTA JUATHOCTUYICCKOI nH(pOpMANUU U BUIe0oIaHHbIX Ha PC MemuimHCcKOr0 a00-
HeHTa B cetu Internet.

e KoMIUIEeKCHBI MOHUTOPUHT ¢ CHHXPOHM3AIMEH BCeX KaHAJIOB PErUCTpallii U JUCTAHIIMOH-
HBIM KOH(QUTYPUPOBAHHEM aIllapaTHO-MPOTPAMMHBIX CPEICTB (DYHKIIMOHAIBHON JHarHO-
CTUKHU B PEKHME PEaTbHOTO BPEMEHHU.

o CHHXPOHU3UPOBAHHAS PETUCTPAIHS (PU3UOTOTHYCCKIX XAPAKTCPUCTHK YIAIEHHOTO IMaIi-
CHTAa ¥ BUJCOAaHHBIX ¢ Web-kaMepsl B pe:KUME MOHUTOPHHTOBBIX HCCIICIOBAHUN U yIaIEH-
HOM KOHCYJbTalINH.

e AnMunmctpupoBanue Web-cepBepa (pyHKIIMOHATBHOW TUATHOCTUKHU [UIS O0CCIICYCHUS Ha-
NEKHOCTH Mepelau TaHHBIX, ONTHUMU3AIH TpaduKa, aHATN3a CTATHCTUKU U BEICHUS 0a3bl
JIAHHBIX PE3yJIbTaTOB yNaJEHHBIX UCCIIEeI0BAHUM.

e ABTOpHU3alMs I0CTYIa MEJUIIMHCKOTO MepcoHalia K pe3yibTaraM yJaJEHHON N1HMarHOCTUKU
u cpeacTBaM nx oopadotkn Ha Web-cepsepe.

o [loHast CHHXPOHHU3AIUS PETUCTPUPYEMOIT ¢ YIaIEHHOTO MaleHTa HHGopMaIi U 0ToOpa-
JKAeMBIX MEIMIIMHCKOMY TICPCOHATY JaHHBIX B peskume ON-Line ncciieioBaHmii Mo kKaHaiaMm
Internet.

e O0OpaboTKa pe3yybTaTOB MCCICIOBAHUN M MOJATrOTOBKA 3aKiIroueHUs Ha Web-cepBepe yaa-
NEHHBIX HCCIIEI0BaHUH.

e [lepenaya perucTpupyeMod ¢ yIauEHHOTO MaIieHTa WH(POPMAIUU M0 HECKOIbKUM [P-
ajpecaM rpynre METUIIMHCKUX 3KcrepToB it ON-Line KOHCYNbTallMU WM MOATOTOBKU
COBMECTHOIO 3aKitouenus [1].

e Oo0ccnicucHre Bo3MoxkHOCTH ON-Line TpaHCISIIIUK Pe3yJIbTaTOB MOHUTOPHHIA COCTOSHHS
yAaJaEHHOTO MaIMeHTa Ha MOOWIbHBIC PC MEIUIIMHCKOTO TIPOQUIIS.

Kommieke BeOMynpTnMenuk paboTaeT B CIEAYIONNX peskumax [1]:

® perucTpaius nanueHra B 0asze manubpix WinPatientExpert;

® KOH(UTYpPUPOBAHUC U HACTPOIKA MOIYJICH KOMILICKCA;

® pCerucCTpalus U nepeaadya pe3yaIbTaToB MyJIbTHINATHOCTUKY 110 KaHamaMm VHTepHeT;

® JIMCTAaHIIMOHHBIN JOCTYI MEIUIIMHCKOTO MIEPCOHANA K Pe3yJibTaTaM 00CIIeIOBaHUIHA.

Bce pe3ynbTaThl qUCTAHITMOHHBIX UCCICIOBAHUN COXpaHstoTces B 0a3e nanHbix WinPatientEx-
pert i1l MOCJIeyI0IEro IpocMOoTpa, CO3aHMsI U apXUBUPOBAHUS KapT MAUEHTOB C MOAIEPKKOM
ABTOMATHYECKOH MOJTOTOBKU MIPOTOKOJIOB U 3aKIIOUeHUN. JIMCTaHIIMOHHBIN JOCTYM K pe3yJbTa-
TaMm o0cIeoBaHMs 0 KaHanaM Internet ocymiecTBisieTcs ¢ padouero mecra Bpada. Heooxomumo
BBITIOJTHCHUE CIICIYIONINX TPCOOBAHUNA:
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Puc. 4. dynkunonanbHas cxema BeOMynsruMenuk [1]
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® KOMIIBIOTEP Bpaya J0JDKEH OBbITh MOACOeMHEH K Internet n Ha HEM JOJKHO OBITH MpeIycTa-
HOBJIEHHA KJIMEHTCKAs YacTh IIPOrPaMMHOT0 00ECIIeYeHHS KOMITIEKCa,

® JIMIICH3MOHHBIN KIII0Y Bpaya J0JDKeH ObITh BecTaBieH B USB-opT ero kommeiorepa,

e riosie «Kirou BSK» perucrpanuonHoil KapTouku 00CiielyeMoro namnmenTa J0JDKHO coJiep-
JKaTh HOMEP €ro JIMIEH3MOHHOTO KIJIoYa Juis oOecriedeHus MpaBUIIbHON WJICHTU(QHUKALIUH
pe3yJbTaToB 00CIe/I0BaHMS AMEHTa B PEXKUME AUCTAHIIMOHHOW MYJIbTHHArHOCTHKH,

® PEXKUM JMCTAHIIMOHHOTO JIOCTYIIa OCYIIECTBISICTCS] U3 OTKPHITON 0a3wl nanHbIXx WinPatient-
Expert [4]. [IporpammHOe obecnicueHre BeOMynbTuMenuk peanusyeT MpoIecce UCCIeao-
BaHU MAIEHTa B BUJIE TOCIEI0BATENBHOCTH 1IaroB. Kaxkaplil ar COOTBETCTBYET onpeie-
JICHHOMY 9Tarry 00CJeJOBaHHs: HACTPOMKH, YCTAHOBKH KaHAJOB M3MEPCHUH, PErNCTpaLlUK
CUTHAJIOB, Tepeslaudl JaHHBIX MYJIbTHAMArHOCTHKH Ha Web-cepBep, CKauMBaHWE AaHHBIX
¢ Web-cepBepa u aBTOMaTHuecKas acCOLMaIUs UX ¢ KapTOYKOH NanueHTa B 0a3e JaHHBIX
WinPatientExpert, moaroToBka 3axito4eHust U JOKyMEHTHpOBaHHEe. KaxoMy mary coor-
BETCTBYET cBOE 0(OpMIICHHUE IMOJIb30BaTeIbcKOro uHTEepdeiica Unimonex Home [1]. TIpu
9TOM MOJb30BATENb PEANTU3YET PEKUM TUCTAHIIMOHHON MYIbTUAMATHOCTUKH MOCTYPOJIOTH-
YEeCKHUX OOJIbHBIX.

TonbKo Npy ATHX YCIIOBUSIX M HAIMYMHU paboTaroliero kanaia Internet (mpoBoiHOI/CITy THHKO-
BBIH/MOOMIIBHBIN) BO3MOXKHA peau3aliisl JUCTAHIIMOHHOTO o0cieioBanus. Ecin o kakuM-noo
MIPUYMHAM B MOMEHT I€pPeAadyn JaHHbBIX CBsI3b ObLIA IpepBaHa, TO Mpu e€ BKIoUeHNU BeOMyib-
TUMearK mepenniéT Bpady HeIOCTalolIMe pe3yJsbTaThl oOcienoBanus. Eciu ykasaHHbIe BbIIIE
YCIIOBHS BBINOJIHEHBI, TO OJHOBPEMEHHO C INEPECHUIKON Pe3yabTaTOB MYJIbTHIUATHOCTUKU HA
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Puc. 5. Ilpumep cooOmeHns 0 Hayasne Mmoucke m3MepeHuii Ha Web-cepepe
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Web-cepBep nHaunérces ux ckaunBanue Ha PC Bpada. CucreMa aBTOMAaTHUECKH UACHTHOUIMPYET
MarueHTa u BBIIACT Ha 9KPaH MOHHUTOPA COOOIIEeHHEe, B KOTOpoM ykazanbl WO marueHTa, gata
U BpeMst ero o0cie[oBaHus. B HIDKHEN 4acTu SKpaHa MOSBUTCS COOOIIEHNE O HavYalle TIOMCKE Ha
Web-cepsepe (puc. 5) [4].

TakuMm 00pa3oM, pe3yIbTaThl MPOBEICHHBIX 00CIIeI0BaHuil XpaHsTcs Ha Web-cepBepe 710 Mo-
MEHTA WX CUYMTBHIBAHHS MEIUIIUHCKUM CIIEIHATUCTOM. B HacTOsIIIIee BpeMsl TOJTyYEHbBI IEPBhIE pe-
3yJIBTAThl KOHTPOJISE 32 X0/10M peabunuraruu i ¢ HOJIA, KOTOpbIe MO3BOJISIOT CAETaTh BHIBOJI
O MOBBIIIEHUH KOOPMHAIINN U YMEHBIIEHHHU JIBUTATEIBHOTO TPEMOPA.

Jluteparypa

1. Istomina T.V., Safronov A.L, Istomin V.V., Filatov I.A., Zagrebin D.A., Puchinian D.M.,
Kondrashkin A.V., Karpickaya S.A. Multichannel biopotential network analyzer for remote
rehabilitation of patients with postural deficiencies / New York: Biomedical Engineering.
—T.48,—Ne 3,2014. - C. 120-125.

2. ttps://www.biosoft.m.ru/.

3. Ipoxosckuii C.C., Kyopsx O.B., @unamos M.A. ApXUTEKTypa CETeBbIX MEIUIIUHCKUX CH-
CTeM Uil OLECHKH (DYyHKIMH paBHOBeCHs (CTAOMIOMETPHS) U KOMIUICKCHOH OLIEHKU CO-
cTosiHus 4esoBeka // «H(OpMalMOHHO-U3MEPUTENIbHBIE U YIPABILSIFOLIAE CHCTEMBD).
—Ne 12.-T.9.-2011.

4. http://www.biosoft.m.ru/%D0%A0%D1%83%D0%BA%D0%BE%D0%B2%D0%BE
%D0%B4%D1%81%D1%82%D0%B2%D0%BE %D0%BF%D0%BE%D0%BB%D1
%8C%D0%B7%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8F
WinPatientExpert/.
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AJITOPUTM U METOAUKA ITPOBEJEHUSA CTABUJIOTPA®UYECKOI'O
OBCJIEJOBAHUS CTYJAEHTOB C IIOMOIIBIO CIENUAJIBHOI'O
MPOr'PAMMHOI'O OBECIEYEHUS MYJbTUIUATHOCTUYECKOM
CUCTEMBI « WINPATIENTEXPERT»

Annomayun: Paccmompenvt obnacmu npumenenusi Memooa cmaduiomempuu u npuseoeH
0030p cmadbunomempuyeckozo 0b6opyoosanus. Jlano obocrosanue 6b160pa UCNOIbLIYEMOU NaAm-
Gopmel. Paccmompensvl cospemennvie cywecmayiowue Memoouxu u papadomana memoouxa oJis
nposedenss CmaduroOMempuyecKux 00Cc1e008anuti Cmyo0enmos.

Knrouesvie cnosa: cmabunocpagus, obcredosanue, napysicnoe pasHosecue, GUOI02ULECKAS
obpamnas ces3b, Hapywenue baianca, anmponomempuieckue gakmopul, mecm Pombepea, mo-
yeynvle OUAZPAMMbI.

Istomina, T.V. <MGGEUp,
Nikitina A.S. (national research UNIVERSITY «MPEI»)

THE ALGORITHM AND TECHNIQUE OF STABILOGRAPHIC EXAMINATION
OF STUDENTS WITH THE HELP OF SPECIAL SOFTWARE MULTIDIRECTIONAL
SYSTEM “WINPATIENTEXPERT»

Annotation: The fields of application of the method of stabilometry are Considered and the re-
view of the stabilometric equipment is given. The substantiation of the choice of the used platform
is given. The modern existing methods are considered and the technique for carrying out stabilo-
metric examinations of students is developed.

Keywords: stabilography, inspection, door balance, biofeedback, impaired balance, anthropo-
metric factors, Romberg test, scatter plot.

Ha cerognsniamii 1eHs pacCTPONCTBA PABHOBECHS SIBJIIOTCS OAHOM M3 BaKHBIX MTPOOIIEM 3710-
POBBSI 4eTIOBEKA. DTa TeMaTHKA SIBIISCTCS aKTyaIbHOM, BEb PACCTPONCTBA PAaBHOBECHS HE TOJIBKO
NPUBOAT K YXYALICHHIO KAauecTBA KHU3HU MALMEHTOB, HO U OTPAHUYUBAIOT UX MPOPECCHOHATD-
HYIO JISTEIBHOCTh, & TAK)KE MOT'YT ObITh NMPUYMHON BPEMEHHON MJIM CTOMKOI HETPyA0cIoco0-
HOCTH.

N3BecTHO, UTO yAepxKaHUE PAaBHOBECHS SIBJISETCS CIIOKHBIM BUIOM JBUIATEIbHON AESITEIBHO-
CTH. 3a4acTylo HEerpocTo mpoBecTH AudhepeHInaTbHbIA IUAarHO3 U BBISIBUTh H3HAYAIBHYIO NPH-
YHHY, MOBJCKIIYIO 32 c000i HapymieHne (GYHKINU paBHOBECHs. 3/1€Ch HA MOMOIIb U MPUXOIUT
METO]I KOMITBIOTEPHOI CTaOMIOMETPHH, SIBJISISACH OJHUM U3 OCHOBHBIX METOJ/IOB B HayKe O IMpO-
1ieccax COXpaHEHUsl, yIIPaBJIeH s U PETYIIALUM OalaHca Telaa B HOpME U AaTOJIOTHH.

Heo06Xx01MM0O OTMETHTh, YTO BaXKHOH OCOOCHHOCTHIO METOJa CTAOUIOMETPHUH SIBIISICTCS HE
TOJIKO BBISBICHHE HapylLICHWH B OanaHce YeJIOBEKa M NMPUYMHBI X BO3HUKHOBEHHS, a TaK-
JKE U TPOBEJICHNE CTAOMIIOMETPHYECKIX TECTOB B JICYEOHBIX IIENAX, B IMpolecce o0ydas maru-
eHta. Tak, MpU MOMOIIM KOMITBIOTEPHBIX CUCTEM OOpATHOI CBS3M MAlMEHT, CTapasiCh MPOMTH
TECT, TPEHUPYET TEM CaMbIM HapyllleHHOe paBHOBecHe. [Ipu npoBeneHnn cradunorpaduieckux
TECTOB TaK)XKe 3aJCHCTBOBAH M BECTHOYJSAPHBIN ammapar, KOTOPBIA YIy4IIAeTCs ¢ KaueCTBOM
poBeleHHOro Tecta. TakuM 00pa3oM, HOBTOPHOE MPOBEIEHHE UCCIIE0OBAHMS TTOBBIIIAECT 00b-
€KTUBHOCTb OIICHKH 3(P(PEKTUBHOCTH MPOBOJUMOI TEpaIruu, YTO TAKXKE SIBJISETCS MMPEUMYIIe-
CTBOM METOJA.
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HecMmotps Ha TO, 9TO METO KOMITBIOTEPHON CTAOMIIOMETPUH TIPUMEHSIETCSI CPAaBHUTEIILHO He-
JIaBHO, OH TIpHoOpeTaeT Bce Oouiblliee 3HAYCHNE B PA3IMYHBIX 00IACTSIX MEIUIMHBI: OPTOIIEANS,
OTOPHHOJIAPUHTOJIOTHSI, HEBpoOJIoTHs, peabuiurtauusi. CTaOMUIOMETpHs MMEET Takue IMINPOKHE
BO3MOXKHOCTH OJIaroiapst pa3iiMiuyHbIM COCO0aM MCIIOIHEHHs 00CIeIOBaHUN: CTaTHYECKUE HIIH
JMHAMHYecKre TecThl. Takke 0JJHOM M3 BaXKHEHIINX 0COOEHHOCTEH CTAOMIOMETPHH SIBIISICTCS Ha-
J4yre OMOoJOTHYECKON 0OpaTHOM CBSI3W, UTO JaeT BO3MOKHOCTBH HCIOJIB30BaHUSI METO/Ia B pea-
OunMTanuu OOJBHBIX MOCPEACTBOM HPOXOXKICHUS CIICHHUATIBHBIX CTAOMIOMETPHUECKUX TECTOB.
Ha BO3HUMKaronye OTKJIOHEHHUS! PE3yJIbTATOB IapaMeTpOB CTAOMIOMETPUYECKUX 00CIIe0BaHUM
MOT'YT OKa3bIBaTh BIUSHUE Pa3IMuHbIe aHTPOIIOMETPUYECKUE (DaKTOPBI.

WTak, nenbio TaHHOW pabOTHI SIBISIETCS] pa3pad0OTKa alropuT™Ma U METOJMKH ISl TIPOBE/ICHHS
CTaOMIIOMETPUIECKOT0 00CIIETI0OBAHUSI CTYICHTOB C IIOMOIIBIO CIIEIIHAIBEHOT0 MPOTrPaMMHOT0 00e-
CHIeYCHUs MyJIbTHANArHOCTHYecKoH cucteMsl « WinPatientExpert» n crabnuiomerpuueckoii rat-
¢dopmer ST-150.

CrabworuiatopMa — 3TO IIEKTPOHHOE YCTPOWCTBO Uit perucrpanmu konedanwid 1I/1,
TpaHc(opMalny CUTHAJIA ¥ MEpeiayl B PEAIbHOM BPEMEHH JIaHHBIX M3MEPEHHMH sl pacumg-
POBKHM ¥ aHajM3a B KOMITBIOTEp, C LEJIBIO TTOJyYCHUS] OOBEKTUBHON MH(pOPMAIMN O COCTOSIHUU
JIBUT'aTEJIbHO-KOOPANHAIIMOHHOMN CUCTEMBI.

Crabwromtargopma ST-150 mMeer psii IperMyIIECTB: Majiblid Bec, Manas HoTpeOisemas
MOIIIHOCTb, YAO0OHBII THIT TUTaHKS, a Takke miathopma ST—150 MoxeT nCTIoNB30BaThCS JUIs pas-
JIMYHBIX METO/IMK ITPOBEJICHNUS CTAOMIOMETPUIECKUX HCCIICIOBAHMIA: CTOSI, CHJIS U JIeXkKa, YTO JaeT
BO3MOKHOCTB 110J100path crocod 00ciie/I0BaHus MAlMeHTOB B COOTBETCTBUH C UX MH/MBUIYalIb-
HBIMH 0COOCHHOCTSIMU.

Llens pa3paboraHHOl B TaHHOW pab0OTE METOAMKHU IPOBE/ICHHS CTAOMIOMETPUIECKOTO HCClle-
JIOBAHMS 3aKJIFOYACTCSl B CTATHCTHYECKOM aHajM3€ pe3ysibTaTtoB Tecta PomOepra mpu aByx pe-
JKMMaX OTHOCHTENBHO CYIIECTBYIOIIMX HOPM, MOJYYEHHBIX (DPaHIy3CKHM MOCTYPOJIOTHYECKUM
o6mmectBoM B 1985 ., a Tarxoke B BBISIBICHUH 3aBUCHMOCTH BIIMSIHUSI aHTPOIIOMETPUUECKHX (haKTo-
POB Ha BBIXO/IHBIE PE3YIbTAThI TECTA.

[IpennosxeHHast METOAMKA CONEPHKUT TPU HTAMA.

1. B moAroTOBHTENBHBIH ATANl BXOIMT OIPE/EICHUE BBIOOPKH 00CIeNTyeMbIX, BBIOOp H
TpeOOBaHUS, MPENbIBIIEMbIE K UCIIOJIB3YEMOMY B CTaOMIIOMETPHYECKOM TecTe 000-
pynoBanuto. B BbIOOpKe ydacTBYIOT 30 CTYIEHTOB: 15 CTYICHTOB MYXCKOTO IIOJIa U
15 xeHckoro noja. Ynciio o0ciaeI0BaHHBIX BHIOPAHO TaKMM 00pa3oM, YTOOBI YCTaHO-
BUTH 3aBUCHMOCTb CTa0MIIOMETPHYECKHX JaHHBIX 110 KPUTEPUIO OTHOLICHUS CTYACHTOB
K pa3HOMY MOJTy.

2. OcHOBHas 4aCTh METOAMKH BKJIIOYACT BHIOOP aHAIM3UPYEMBIX CTAOMIOMETPUIECKUX ITa-
paMeTpoB, CTOMKH MalMeHTa, a TaKKe XOJI POBEACHHs TeCTUpoBaHus. BoiOpaHs! ananu-
3upyeMsle napamerpsl Tecta Pombepra: nonoxxenue L{/1, muromaas cTaTOKHHE3HOTPaMMBI,
ko3 ¢punment LFS, koaddurment Pombepra.

[Ipu uccrnenoBany NpuMEHsIaCh €EBPONENCKAs CTOMKA: MATKU BMECTE, HOCKU
pasBeneHsl Ha yroi B 30 rpagycos. O0cneayemMblid poxoauT TecT Pombepra, co-
CTOSIIIMIA U3 IBYX PEKUMOB C OTKPBITHIMU U 3aKpbIThiMU Tha3amu (O u 31), ¢ mo-
Mortikto maatGopmbel ST-150. B cOOTBETCTBUM € 1ETBI0 METOUKH, YUYUTHIBAIHCH
aHTPOTIIOMETpUYECKHE (PAKTOPBI: POCT, BEC, MOJI, CIIOPTUBHAS TIOJIrOTOBKA.

3aKIIIOUUTENBHBIN JTall: COAEPKHUT aHAIIN3 PE3YIIbTATOB 00CIICTOBAHUSL.

[Tocre momy4eHust pe3yaIbTaTOB, OHN OBUIM CTPYKTYPUPOBAHBI OTHOCHUTEIIHHO MOJIA CTYICHTOB
U COMOCTAaBJIEHBl ¢ HOPMATUBHBIMU JIaHHBIMH, I/Ie AMANa30HbI HOPMAJbHBIX 3HAUEHUH mapame-
TPOB ONpEAETICHbI A MY>KUHH U XKECHIIUH B IBYX PEXKHUMax TecTa ¢ JJOBEPUTEIBbHBIM HHTEPBAJIOM,
paBHBIM 95%.
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B maba. 1 npencraBieHa 4yacTh pe3yJibTaTOB CTa0MIIOMETpUYecKoro recta Pombepra, rjie Boi-
JICIICHHBIC 3HAYCHHUS SIBJISIFOTCS OTKJIOHEHHEM OT HOPMBI.

Tabnuya 1. Pesyabratsl [Ipo6sr Pomdepra 30 ctynenTon

HasBanne Ob6o3Ha-| = CTyaeHTsI
sene | £ |1 2 3 4 5 6 7
A~ M K M xK xK xK M
Koa¢. Pombepra QR 147 | 1349 | 1424 | 220 | 101.5 | 150.97 | 125.25
Cpennee nosnoxenue L1J] ~X,mm [OI' | -3.97 | -8.38 | 0.29 0.77 0.78 1.57 6.69
o X 3r -5.59 | -8.73 | 2.65 1.24 | 0.08 | 447 | 795
Cpennee nosnoxenne L] ~Y, |OI' | -931 |-18.57(-19.02 | -0.44 | -7.33 | -3.03 |-29.62
noY MM (31 -8.17 | -16.53 | -18.17 | 1.26 | -7.33 | -9.72 | -29.42
Makcum. Ammut. Komebanuit | Max X, | O 7.12 | 1426 | 7.27 398 | 4.16 | 9.09 8.48
no X MM 3T 7.75 | 13.38 | 8.02 5.23 5.38 | 13.93 | 9.63
Makcum. Amrur. Koebanmit | Max Y, |OI | 11.05 | 20.03 | 19.02 | 5.82 | 12.93 | 10.70 | 29.62
noy, MM (31 11.77 | 20.53 | 20.37 | 6.19 | 1097 | 11.61 | 29.43
ITmomiane CTaTOKUHE3HO- S, OI' | 5422 | 249.3 |133.63| 19.5 | 67.13 | 120.61 | 52.83
TpaMMBbI MM® |30 | 74.43 | 335.7 | 163.53| 42.63 | 52.27 | 141.33|125.08
OTHoIIeHUE JUIUHEI K 110~ LES |OI' 1.35 1.3 1.28 1.25 1.32 | 1.311 1.35
maau 3r 1.2 1.2 1.1 2.66 1.25 1.28 1.32

Hapuc. 1 MPUBECACH NPUMED aHAJINM3a JaHHBIX C TOMOIIBIO TOYCYHBIX JUAarpaMm 1o OAHOMY 13
pacCMaTpuBACMBIX ITaApaMCTPOB.

Jmarpasma #i cpeanero nenTpa 1m0 ocH Juarpanmma ii cpeanero uenTpa o
X B peanne ¢ O gaa 15 cTyAeHTOB My KRCKOT0 1013 ocu X B pessmme ¢ 3T ga 15 eTyaenToB My:RcKOT0 Toaa
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Puc. 1. lnarpamma 3Hauenuii cpegnero nosioxkenust L1 mo ocu X juist 15 cTyieHTOB My»KCKOTO T10J1a:
a — C OTKPBITBIMH IJIa3aMH; O — C 3aKPBITHIMU IJTa3aMu

B pabore ObLI MpoOBe/ieH CTAaTUCTUYECKUI aHAIN3 BBIXOJAHBIX JIAHHBIX KCIEPHMEHTa C T0-
MOIIIbIO HOPMATBHOTO 3aKoHa pacnpenenenus (H3P), mokasesiBaromumii pactpeenenne 3HaUeHu i
BbIOOpKH. Hanbonee nHpopmaTuBHbIM napamerpoM B Tecte PomOepra siBisiercst kodddupeHt
PombGepra.

H3P xapakrepusyercs IIIOTHOCTBIO BEPOSTHOCTH BUAA

_(-m)?
1 e 20 N (1)

f(x)=

oV27®
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rjie 6 — cpeanekBaaparuueckoe otkiaoHeHue (CKO) BemMuuHbL m; m — Mart. 0KUIaHKe.
3anuieM GopMyIIbl sl HAXOKICHHS AUcIiepcuu kodddurrenta Pomoepra:

n n
Z(QRMi —my )2 Z(QR)K, — My )2
GQR 2 — _i=l ; GQR, 2 =l , (2)
" N, -1 " N, —1
rie OR,, — 3Hadenue napameTpa kodd@uuuenta Pombepra 1yis i-ro cTyJeHTa MYKCKOTO TI0Ja,
OR,, — 3nHavenue napamerpa kodduiuenta Pombepra s i-ro cTy/ieHTa )KeHCKOro 1osa, Ny 1
Ny COOTBETCTBEHHOT'O YHCJIO UCCIIEAYEMbIX CTYJICHTOB MYKCKOT'O M JKEHCKOTO MoJja. 3a Marema-
THUYECKOE O)KMJIaHWe TIPUHMMAETCS Cpe/lHee 3HaueHue napamerpa koaddunnenra Pombepra ais

BCEX UCCIICAYCMbIX KCHIIUH U MYKYUH OTACIIBHO. Ha puc. 24 MMPUBEACHBI HEKOTOPLIC Fpa(i)I/IKI/I
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Puc. 2. T'papux H3P kosddurmenta Pombepra mo peyabraram IKCIIepUMEHTA IJIsl CTYICHTOB
MY>KCKOT'O H JKEHCKOT0 1oJia (3e1eHbli rpaduk — 3P a5 cTyIeHTOB My»KCKOT0 1oj1a, CHHUH —
JUISL CTYICHTOB ’KEHCKOTO T10J1a)

3aKOHOB pactpe/esieHus kodppuunenros Pombepra, nomyueHHbIe B X01€ padOThI, st CTYICHTOB
MY’KCKOTO U YKEHCKOTro moiia. /[y cpaBHEHUs Ha HUX IPEACTaBJICHBI 3aKOHBI PACIpPEICNICHHsS B
HOpMe, B3SITbI€ U3 OTKPBITBIX HCTOYHHUKOB.

B nannoii pabore ObuN pa3paboTaHbl METOAMKA M aJITOPUTM JUISI IIPOBEICHHSI HCCIIEIOBAHUS
CTaOMIIOMETPUYECKHUX IIApaMETPOB C LIEIbI0 aHAJIM3a CTATUCTHYECKUX JJAHHBIX B 3aBUCHMOCTH
OT aHTPOIIOMETPUYECKHX (aKTOPOB U pesKUMOB TecTa Pombepra. [Ipu sTomM paccMoTpeHHbIE B
paboTe cpeicTBa SBISIOTCS KAYECTBEHHBIM HHCTPYMEHTOM ISl CTAOMIIOMETPUYECKHUX TECTOB.
Tax, yno6cTBo, HarasAHOCTH U () (HEKTUBHOCTH MYJIbTHIMArHOCTHYECKOH nporpamMmmel WinPa-
tientExpert nposiBisieTcst B IpeACTaBICHUH aHAIM3UPYEMOi MH(OpMaluK, CTpPYKTypHUpOBaH-
HOMW 3alMCH pe3yJIbTaTOB, & TAKXKE MX XPaHEHHH, YTO IO3BOJIET OTCIEKUBATH KAKYIO-JIHOO
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Puc. 3. I'papux H3P koaddpunmenta Pombepra st o0cneryeMbIx My»KCKOTO 1mojia
B HOpMeE H 0 9KCIIepUMEHTY (KpacHbIi rpaduk — 3P B Hopme, 3eneHslif — 3P 110 skcriepruMenTy)
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Puc. 4. T'papux H3P ko dpunmenta Pombepra [uis oOcieryeMbIX KEHCKOTO TT0JIa
B HOPMeE H 110 9KCIIepUMEHTY (opamxkeBsbIii rpaduk — 3P B Hopme, cunnit — 3P 1o sKxcriepiuMenTy)
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JIMHAMHKY COCTOSTHHSI 00ciielyeMoro. A BeIOpaHHast JJIsl HCCIIEJOBAHUSI CTaOMIIOMETpHUYecKas
wiaropma ST-150 sBisiercss MHOTO(YHKIIMOHAIBHOM, OTHOCUTEIHHO HEJTOPOToil M Majora-
OapHUTHOM.
[TomyueHHble pe3yabTaThl CTATUCTUYECKOTO MCCIENOBAaHUs, MPoBeAeHHOro Ha 30 370pOBBIX
CTYJ€HTaX, I0Ka3aIl OTKJIOHEHHsI OT HOPMBI y 6 CTYAE€HTOB, IPUUEM 5 U3 HUX CTYJICHTHI dKEHCKO-
ro nosya 0e3 (U3NIecKoil MoAroTOBKH. Biimstane pexnmoB Tecta PomGepra He ObIIIO yCTaHOBIICHO,
MI03TOMY MOYKHO 3aKJIIOYHTH: BU3yasbHast MH(QOpMaLs He UTrpaeT 3HAYUTEILHOM POIIH B TPOXOXK-
neHnu Tecta PomOepra juist 910 rpynmsl oocnenyembix. OqHako, Ul mojydeHus 6oiee 10CTo-
BEPHBIX PE3yJIbTATOB HEOOXOIMMO YBEIHMUCHNE BHIOOPKH JaHHBIX, T.€. MPUBJICUYECHHE OOJIBIIETO
KOJINYECTBA 00CIIEayEeMBbIX.
Pe3ynbraThl pabOTHI SBIISIOTCS] HEPCIIEKTUBHBIMHU B OOIIEM CTaTUCTUYECKOM MaTepHaie, Ko-
TOPBIIl HAa CEroIHSAIIHUN JICHh MHOTOUMCIICHHO ITOJITBEPIKAAETCsl MIIN OIIPOBEpraeTcs, 00pasys He-
00XOIMMYIO CIIPaBOYHYIO HH(OPMAIIHIO, YUUTHIBAIOIIYIO KaXK/IbIi U3 BIUSIONMX Ha cTabMiIioMe-
TPUUECKUE apaMeTpPhl KPUTEPHUEB.
Taxke OTMETHM, YTO aHAJIN3, TPOBEJCHHBIN 110 HOpMaM, ChOpMUPOBAHHEIM B 1985 1. ppan-
I[y3CKMM MOCTYPOJOTHYECKHM OOIIECTBOM, JIaeT JOCTOBEPHYIO OICHKY JUIsl cTabmiomMerpuye-
CKHX Pe3yJIbTaTOB 3/I0POBBIX CTYIEHTOB. DTO TOBOPUT O TOM, UTO CTaTUCTUUYECKUE JaHHbIE 1985
rojia, HeCMOTpPsI Ha U3MEHMBIIHICS 00pa3 JKU3HU JIFOJIEH, MOTYT NCTIOJIb30BaThCS U B HACTOSIIEE
BpeMsl.
Taxum 00pa3om, pe3yIbTaThl UCCIIET0BAHNS TTOKA3aJIH, YTO CTAOMIIOMETPHS SBISIETCS Y00-
HOW (QYHKIIMOHAJILHOW METOIMKON, KOTOpast He TpeOyeT OONbIINX MaTepHATbHBIX M BPEMEHHBIX
3arpar. OHaKo, HECMOTPs Ha OOJIbIINE BO3MOKHOCTH IPUMEHEHHUSI METO/1a, CTAOMIIOMETpPHS B
HacToslIee BpeMs BCe ellle TPeOyeT TOUHBIX yCTAaHOBJICHHBIX HOPMAaTUBHBIX JaHHBIX, BKJIIOYA-
IONIMX BIUSTHHE Pa3HOOOpA3HBIX BO3JCHCTBYIONINX HA CTaOMIIOMETpHYECKHE TapaMeTpsl (ak-
TopoB. [loaTromy Bo3pactaer 0OJBINON MHTEpEC K ONPEAETICHHUIO CTAaTHYECKOr0 MaTepuala, a
TaK)Ke BBEJCHUIO METOJIa B pasinyHble c(epbl HE TOIBKO MEIUIIMHCKON 00JIACTH, HO TAaKXKe U
MCUXOJOTHH.
OCHOBHBIE pe3yJIbTaThl padOTHI.
1. PaccMoTpeHbl 007acTH MPUMEHEHNST METO/a CTA0MIIOMETPHUH.
2. IlpuBenen 0030p cTaOMIOMETPHUYECKOTO 00OPYTOBAHUSL.
3. VYkazaHo obocHOBaHHME BBIOOpa HCIONIb3yeMoit mnatdopmbr ST-150.
4. Omnucanbl QyHKIMOHAIBEHBIE BO3MOXKHOCTH IporpamMMHoro obecrniedenust WinPatientEx-
pert.
PaccMoTpeHBl COBpEMEHHBIE CYIIECTBYIOIUE METOJUKH.

6. Pazpaborana meroaMKa Juis NMPOBEJICHUSI CTAOMIOMETPHIECKUX OOCIIEIOBaHUM CTYJIeH-
TOB.

7. PaszpabotaH anropuT™ IS TPOBEICHUS CTAaOMIIOMETPHYECKHUX 00CIIe/I0OBaHHS CTYICHTOB.

8. IlpoBezaeH HKCIIEPUMEHT, YCTaHABIMBAIOIIN BINSTHUE PeXXUMOB Tecta PoMmOepra 1 anTpo-
MOMETPUYECKUX (PaKTOPOB Ha CTAOMIOMETPUYECKHE TapaMeTPBl.

9. [IlpoBenena cratuctuueckas 00paboTKa pe3yIbTaTOB SKCIEPHUMEHTAIBHBIX HCCIIETOBAHUH
C IPUMEHEHHEM CIIEIIMAILHOTO ITporpaMmMHoro obecnieuenust WinPatientExpert.

10. IocTpoeHs! rpadMKy 3aKOHOB pacHpeIeNICHHs sl SKCTIEPUMEHTAIBHBIX 1 HOPMaTHBHBIX
JIaHHBIX.

11. TonTBepsk/ieHO BIUSIHUE HEKOTOPBIX aHTPOITOMETPHUUECKHX (PAaKTOPOB HA CTAOMIIOMETPH-

4ecKHe mapaMeTphl.

12. IpuBeneno onucanue nmoapoOHOI ycraHoBKH nporpammbl WinPatientExpert.

13. ToarorosiaeHa MHCTPYKIMS JUISl UCITIONB30BAaHUS pa3pabOTaHHON METOIMKH B YUeOHOM

npouecce kadenpst OPT HUY «MDBOW».
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Hcmomuna T.B. «MI'TIY»,
Jaguurxosa M.I. <HHY MIOH»

AJITOPUTM U METOJIUKA IMPOBEJAEHUSA CTABUJIOTPA®UYECKOI'O
OBCJIEJOBAHUS CTYAEHTOB C IOMOIIBIO OBOPY/IOBAHUSI
ST-150 «STABIP»

Annomauusn: Paccmompena memoouxa nposedenuss cmaduiomempuieckoeo 00ciedosanus
Hapywenust banranca u koopounayuu. /lannoe Hanpasienue npedcmasisiem unmepec, maxk Kax no-
360J15€m NOYYUMb UHDOPMAYUIO NO DYHKYUSM PAGHOBECUS, KOOPOUHAYUU U CKOPOCIU PEaKYUU
CcmyO0enmos 8 YCio8UU HEUHUX MEWAarowux hakmopos u 0Jisi paziuidhblx Spynn 00y4aiouuxcs.

Kniouesvie cnosa: cmabunocpagpuueckoe oociedosanue, hyHKyuY pagnogecs, KOOPOUHAYUs,
CKOpOCIb peakyuu, 6HewHue Gakxmopsl, 000pyoosanue, MemoouKd.

Istomina, T.V. <MGGEUp,
Lapiccola M.G. «national research UNIVERSITY MPEI»

THE ALGORITHM AND TECHNIQUE OF STABILOGRAPHIC EXAMINATION
OF STUDENTS USING EQUIPMENT ST-150 “STABIP»

Annotation: The article Considers the methodology of the stabilometric examination disorders
of balance and coordination. This direction is of interest, as it allows to obtain information on the
functions of balance, coordination and reaction rate of students in the condition of external inter-
fering factors and various groups of students.

Keywords: stabilographic examination, function, balance, coordination, reaction speed, envi-
ronmental factors, equipment, methods.

KomubroTepHast crabuiorpadus sBIsSeTCsl HOBBIM U NEPCIIEKTUBHBIM MEIMIMHCKAM HalpaB-
JICHHEM, U3Y4arolIUM HapyllIeHne OajaHca i KOOpAUHAIMY. JJaHHOe HalpaBIIeHHE MIPEICTABIISET
MHTEpeC, TaK KaK MMO3BOJISIET NOJIYYUTh HHPOPMALIMIO O PA3IMYHBIX CHCTEMax OpraHu3Ma, a 00-
ClIeIOBAaHUE 3aHUMACT CPABHUTEIBHO MaJIO BPEMEHH.

B manHO#1 paboTe paccMOTpEeHO MPUMEHEHNE MeToAa cTabuiorpadun, n3ydeHo pasHOoOpas3-
HOe 3apy0exHOe M OTeUeCTBEHHOE 00OpyHOBaHHUE, pa3pabOTaHBl METOAWKA U alTOPUTM IS
MIPOBEICHUS CTAOMIOTpapUIECKIX HCCIeAOBaHUN B yueOHOM mporecce. Takke ¢ MCIOIB30-
BaHHEM CIICIIHATBHOTO MMPOTPAMMHOTO obectieueHus «Stabip» mpoBeaeH YKCIIEPUMEHT, B X0
KOTOpPOT'O IPEACTABICHBL: CTATUCTHYECKas 00paboTKa pe3yibTa-
TOB, MOCTPOEHUE IPa(UKOB M TAOINLL, BBIBOBI I10 IKCIICPUMEHTY,
a TaKoKe MPHUBEICHBI TEXHUYECKHE XapaKTEPUCTHKU CTaOMIIOILIAT-
¢dopmer ST-150 (puc. 1), ycnoBus ee dKCIUTyaTallid, COCTaBICHA
nporpamMma 1abopaTopHOI pabOTHI.

B Poccun crabuioMeTpusi TONBKO HAYWHACT HAOWpaTh IIHPO-
Ky IOIYJIIPHOCTh B KIMHHUYECKON IPAKTHKE B CHILYy TOTO, YTO:
UCIIOJIB3YsI pa3iMYHbIC JBHUIATEIbHBIC TECThl B OCHOBHOI CTOMHKe
MOYKHO IOJTYYUTh HH)OPMALIUIO O Pa3IMYHBIX CHCTEMaX OpraHM3-
Ma, 00ClIeJOBaHUE 3aHUMAET CPABHUTENILHO MaJIo BpEMEHH, He Tpe-
Oyercs MOHTa)a JATYMKOB Ha TeJe 00CIIeayeMOro, ojydaeMble ITapaMeTpbl 04eHb 4yBCTBUTEIb-
HBI U 00JIaIAfOT KaK JUArHOCTHYECKOH, TaK U MPOTHOCTHYECKOH LIEHHOCThI0. VIMEHHO 103TOMY
CTaOWIIOMETpPUs SIBISIETCS BECbMa IEPCIICKTHBHBIM HAIIPABJICHUEM MEIULHCKON TEXHUKH, TIPH-
MEHSIEMOE M B JHarHOCTUYECKUX, M B PeaOMIMTAMOHHBIX LelsiX. JlaHHBIH METOX UCCIIeIOBAHUS

Puc. 1. Bug crabunorpaguue-
ckoif riatgopmer ST-150
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OpraHM3Ma 4eJI0BeKa MOXKET HallTU MPUMEHEHHE B JOCTATOUHO HIMPOKOM CIIEKTPE HANPaBICHUH,
HCCIEYIOMNX KaK IICUXOJIOTHYecKue, TaKk U (U3MYECKHe CIIOCOOHOCTH YeJIOBEKa, K MPHMEpy:
oproneaus-TpaBmaronorus, JIOK, noroneaus, npeapeicoBblii U MOCIEPEHCOBBII KOHTPOIb HA
TPAHCIIOPTE, PKCIIEPTH3a TPYLOCIIOCOOHOCTH, MTPOPOPUECHTAIINS, TIOITOTOBKA U 0TOOpP CHOpTCMe-
HOB, OIICHKa 3()(PEKTHBHOCTH JICUCHHS.

Lenpto naHHOW PabOTHI sBIETCS pa3pabOTKa ajIropuTMa U METOAMKHU IPOBE/ICHHS J1adbopa-
TOPHO paboTHI 10 MCCIIEOBAHUSIM (PYHKIMSM paBHOBECHS, KOOPAWHAIIMHN M CKOPOCTH PEaKInu
CTY/ICHTOB B yCJIOBHH BHEUIHUX MEUIAIOMINX (PaKTOPOB.

Hawuboee mpocThIMH peann3yeMbIMH METOIaMH PEaOMIIMTAINH SIBIISTIOTCS TPEHAXKEPHI paB-
HOBeCHs. DTO CIEIHaIbHbIC KOMIIBIOTEPHBIE NTPOTPaMMbl OMOJIOTHYECKON 00paTHOM CBS3H, OC-
HOBAaHHBIE Ha BU3yallM3al[UM MOJOXKEHUs IEHTPA AABICHUS WIN YIPABICHUS ONpPEEICHHBIMU
JICUCTBUSMH TTIOCPEJICTBOM ITEPEMENICHUS] 00y4aeMbIM uesioBeKoM. OCHOBHOE HalpaBJICHHE Tpe-
HaXKEPHBIX MPOTrpaMM — pa3BUTHE PA3JIUYHBIX CIEHUATU3UPOBAHHBIX HABBIKOB KOOPAMHAIMU
0aTaHCHPOBOYHBIX JIBIYKCHUI B OCHOBHOM cToOlKe. B X01e paboThl Ha TpeHa)kepax paBHOBECHS
pemaroTcs 3aJa4l BOCCTAHOBJICHHS, Pa3BUTHS OTIOPOCIIOCOOHOCTH KOHEYHOCTH U JIpyTHE 33/1a4H,
CBSI3aHHBIC C YIIPaBJICHHUE JBIDKCHUSIMHU Tella U ero 6ananca. Kpome toro, 00JIbHON penraeT 1BU-
raTeJibHbIC 33/1a4H, CBSI3aHHBIC C TOYHOCTBIO JIBH)KCHHMSI, BPEMSI JIBIDKCHHUS (JOCTH)KEHHE 1SN K
OTIpE/IeICHHOMY BPEMEHH), CTaOMIIN3aNNIo IBIDKCHNUS (yIep)KaHue [IEHTpa JaBJICHHs B OIpeie-
JICHHOI 30HE 3a/laHHOE BpeMsI).

CyTb cTabunorpaduieckux peadninnTauoOHHbIX METOIUK CBOANTCS K TPEHUPOBKE JIBUTATEIb-
HBIX HAaBBIKOB Y MALUEHTOB, BHIMOJIHAIOMINX 33JaHHE KOMIIBIOTEPHON UTPbl U3MEHEHHUEM OJIOKE-
HUSI LICHTpa JaBJIeHus Ha craldmiorpaduieckyro rmiaTgopMy C LEJbI0 3aXBaTa M MepeMEeIIeHHs
¢uryp 1o sxkpany MoHuTOpa (puc. 2 u 3), B COOTBETCTBHHU CO CIICHapHUeM BbIOpaHHOW urpsl. [Ipn
9TOM peann3yercst Bu3yanbHasi oOpaTHasi CBSI3b, KOTOPasi MO3BOJISET MTPOM3BOIEHO KOPPEKTHPO-

Puc. 2. Tlpumep BBITTOJTHSHUS JTUHAMH-
4eCKOU mpoOsI ¢ ucnoib3oBanneM bOC

BaTh BEPTHUKAIBHYIO 1103y CAMUM OOJIbHBIM, YTO TTO3BOJISIET (DOPMUPOBATH JIBUIATEIILHBII HABBIK
COXpaHEHHsI PABHOBECHSI B KPUTHUECKHX, HEYCTOMYMBBIX JUISI HETO MoJjokeHusX. [Ipu ucnonb3o-
BaHHHU QJIANITUBHBIX TPEHAXKEPOB Ha OCHOBE KOMITBIOTEPHOTO OHOYIIPABIICHHS C HCIOIb30BAHUEM
00paTHOI CBsA3M TO CTadMIOrpaMMe peanmsyercs auddepeHnnansHas KOPPEKIusI pa3IHIHbIX
3BEHbEB a)(PEPEHTHOTO KOHTPOJIS IBMXKSHUIH U aKTUBAIIMK MBILICYHOM A TEIbHOCTH.

[Mosy4eHHbIe Pe3yNIbTaThl CTATHCTHYECKOTO HCCIE0BaHMs, POBeAeHHOro Ha 10 310pOBBIX
crynenTax (mab.. 1), TO3BOJISAIOT CACTATH BBIBOJBI O TOM, YTO (pr3WdecKast HOATOTOBKA HE BIUSIET
Ha Pe3yJIbTATHI.
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Puc. 3. IlpencraBienue Ha SKpaHe Pe3yIbTaTOB CTATHYECKOW TIPOOBI

Tabnuya 1. UcxoaHble JaHHbIE CTYIEHTOB U HX Pe3yJbTAaTOB

Howmep Bospacrt, | Bec. |Poct, | Ilon Koin-Bo Kon-Bo Koin-Bo Kon-Bo
y4JacTHHKA ner KT ™M TIOTIBITOK TIOTIBITOK TIOTIBITOK MOMBITOK
B CTaTUKE | B INHAMHKE | B CTaTHKE | B JMHAMHKE
cTpecc cTpecc

Crynent Nel 21 73 174 XK 9 22 3 11
Crynent Ne2 21 72 170 M 11 59 17 1
Crynent Ne3 21 51 164 K 2 47 1 1
Crynent Ned 21 73 177 xK 7 37 1 2
Crynent Ne5 21 43 146 xK 4 31 3 12
Crynent Ne6 21 59 164 xK 1 52 1
Crynent Ne7 23 92 186 M 17 10 1
Crynent Ne8 23 85 182 M 22 43 17
Crynent Ne9 22 45 160 K 27 30 30 7
Cryzent Nel0 21 100 | 185 M 26 75 1 26

Tabnuya I (mponomkenue). cxoaHble TaHHBIE CTYAEHTOB H HX Pe3yJbTaTOB

Homep Cpennmnii 6amn | Cpengnuii 6amn Cpennmii 6ann Cpenunii 6amn UMT

ydJacTHHKA B CTaTHKe B INHAMHKE B CTaTHKE CTPECC | B ANMHAMUKE CTPECC

Cryzenr Nel 85,22; 83,67 78,41 83,33; 119,67 90 24,11150746
Cryzment Ne2 86,36; 94,52 82,54 80,24; 97,35 100 24,91349481
Cryzment Ne3 78.,5; 6,8 74,79 120; 101 100 18,96192742
Cryzment Ned 78.86; 82.71 82,57 109; 120 95 23,30109483
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Ipooonxcenue maon. 1

Howmep Cpenumii 6ann | Cpenauii 6ann Cpenuuii 6ann Cpennuii 6amn UMT
y4aCTHHKA B CTATHKE B IMHAMHKE B CTaTHKE CTPECC | B JIMHAMUKE CTPECC
Crynent No5 95; 98 82.09 103; 94,33 85 20,17264027
Cryznent Ne6 120; 116 80,96 102; 120 97,5 21,93634741
Cryznent Ne7 78,77, 86,94 82,5 120; 118 92,5 26,59266967
Crynment Ne8 70,91; 83,68 84,19 62,65; 78,88 100 25,66115203
Cryznent Ne9 49,59; 73,74 84,7 48,84; 98,81 94,29 17,578125
Crygment Nel0 | 63,31; 64,77 81,93 109; 108 82,12 29,2184076

Pa3nenenue mo mosoBoMy MpU3HAKY UMEET JOCTATOYHO CIa0yI0 KOPPEIAIHUIO, 00BICHIEMYIO
TEM, YTO Yy KCHIIMH IIeHTP TSKECTH HAXOAUTCS HIKE, YeM Yy MY>KYMH H UX CTATHYECKOE TTOJI0Ke-
Hue OoJee ycToiunBoe. 3HAYCHNE HHASKCA MACCHI TeJIa UTPAET POJlb, TaK KakK Y JIFOJCH NMEIOIINX
9TOT MHICKC B HOpPME pe3yapTatThl aydmie Ha 18,25%. Oxnako, A5 00Jiee BePHBIX pe3yJbTaTOB
Heo0Xxo1uMa §0JIbIasi BHIOOpPKA, T.e. 00/bIlIee KOJIHYeCTBO 00caeyeMbIX.
Buonornueckas obpatHasi CBA3b JACT MOJOKUTENBHBIN 3PGEKT U y OOIBIINHCTBA CTYIEHTOB
Pe3ybTATHI BBIIIE C €€ UCIIOIB30BAaHUEM. Pe3yIbTaThl, MOTydeHHBIE C MCIIOIB30BaHUEM CIICIH-
QJILHOT'O 3BYKOBOT'O BO3JICHCTBHS TAKKE JIy4llle, ueM 0e3 Hero.
B Hacrosiiiiee BpeMsi KOMIIBIOTepHasi cTabuiiorpadus sBiIsSeTcs pa3BUBAIOLIMMCS HapaBiie-
HHEM MEIUIMHCKUX HCCIENOBAHUI. B CBsI3M ¢ DTUM, ITOKA €llle HET OOJBIION CTAaTUCTUYECKOM
BBIOOPKH JJAHHBIX, HA OCHOBAaHHU KOTOPBIX MOXHO ObUIO Obl JIeNaTh TOYHbIC U OOBEKTHBHBIE BbI-
BOJbI. Takke HET MPUHITHIX HOPMATUBHBIX 3HAYCHUN B CTATUYECKOW W TUHAMHUYECKOHW Tpodax.
[TosTOMY BecbMa akTyaibHbl PaOOThI 110 HAPAOOTKE CTATUCTUUECKUX M3MEPEHHH U HAXOXKICHHIO
3aBUCHMOCTEH OT Pa3InuHbIX (PU3MYECKUX U IICHUXOJIOTHUECKUX JaHHBIX AlUeHTOB.
Takum 00pa3oM, B pe3ynbTaTe IpoIeIaHHON paboTHI BEITOIHEHA TOCTABICHHAS [ENTb U PelIe-
HBI CIEYIONIHE 3a0a4uu:
1) paccMOTpeHBI aHATOMHUYECKNE MEXAaHU3MBI IIPH TMOAJICPKAHUN CTATHIECKON MO3BI YeIo-
BEKa;

2) TpeacTaBieHa CyTh CTAOMIOrpaUUCCKUX MCCIICIOBAHUM, JaHO OMpeaeiIeHNne OHOJIOTH-
YECKOW 00paTHOM CBS3H M €€ pPean3alius;

3) mnpuBemeH 0030p TEXHHYECKHX CPEICTB, I CTAOMIOrpadMUeCKUX HCCIICAOBAHHMA I10
OTEYECTBEHHBIM H 3apyOeKHBIM HCTOUYHUKAM WH(OPMAIIHH;

4) oOocHOBaH BbIOOp cTabuIoOMeTpudeckoro odopyrosanus ST-150;

5) mnpuBeneHO MOAPOOHOE onucaHue HHTepderca MPOrpaMMHOIO 00ECIICUCHUS;

6) pa3paboTaH aIrOPUTM JUIs IPOBEACHHSI 00CIIEIOBAHHS CTYICHTOB;

7) pa3zpaboraHa METOAMKA JUIS IPOBEACHHS 00CIEeI0BAHHS CTYICHTOB;

8) TmpoBeneH HKCHEPUMEHT, YCTAaHABIUBAIOIINI BIUSIHUC PEKUMOB TECTa M AHTPOIIOMETPH-

4ecKuX (PaKTOpPOB HA CTAOMIIOMETPUYECKHE MTapaMeTphI;

9) chenaHa cTaTHCTHYECKas 00pabOTKa pe3yIbTaTOB IKCIICPUMEHTAIBHBIX UCCIICIOBAHNMT;

10) Ha OCHOBaHHH IPOBEICHHBIX UCCICIOBAHUI TOCTPOCHBI IPAdUKH U TAOJIHIIBI,

11) wm3yuena SKCIUTyaTalMOHHAs JOKYMEHTAllMsi Ha CTaOMIOMETpUYecKoe 000pyaI0BaHHUE

ST-150;

12) moaroToBiieHa MHCTPYKLUS JUIS WCIOJB30BAHUS Pa3paOOTaAHHON METONWKH B y4eOHOM

nporiecce kadpeapsr OPT HIY «MBW».
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PASPABOTKA NIOACUCTEMbBI MOHUTOPHUHI' A ICUXOJOI'MYECKU-
SMOINOHAJIBHOI'O COCTOSIHUSA CTYAEHTOB C OTPAHUYEHHBIMHU
BO3MOKHOCTSIMHU 3J0POBbSI B COCTABE UHTEJLJIEKTYAJIBHOM
UH®OPMAIMOHHOM CUCTEMbI OBPA3OBATEJBHOI'O ITPOLIECCA

Annomauyun: B pabome npedcmasiena KOHYenmMyaivbHas Mooeib noOCUCmeMbl MOHUMO-
PpUH2a NCUXONOSULECKU-IMOYUOHATLHO2O COCMOSHUSL CIMYOEHMO8 ¢ 02PAHUYEHHIMU 803MOIC-
HOCMSMU 300P08bsL 8 COCMAGE UHMETLIEKMYANbHOU UHGOPMAYUOHHOU CUCTIEMbl UHKTIO3UBHO2O0
obpazosamenvrozo npoyecca. Iloocucmema MOHUMOPUHEA PACCMAMPUBAEMCIL KAK CIONCHASL
OUHAMUYECKAsT CUCTeMd, OCHOBHBIMU 3a0a4amu KOMOpOU SIGISI0MCsL NPoGedeHuUe OYeHKU me-
Kyuje2o COCMosiHUs CmyOeHma, OMcCAeNCU8anue OUHAMUKU COCMOSHUS, d MAaKdice NOAYYeHUe
IKCNEPMHBIX OYEHOK U PEeKOMEHOAYUll N0 NOGbIUEHUIO dpherxmusHocmu 06pa306ameibHO0
npoyecca.

Kniouesvte cnosa: noocucmema ncuxo-@usuonocuteckoz0 MOHUMOPUHSd, UHMELIEKMYdib-
HAst UHPOPMAYUOHHASL CUCTIEMA, HEYEMKUe MHONCECMBA, IKCNEPMHblE OYEHKU

Pecherskyi D.K., Petrunina E.V., «(MGGEU»

DESIGNING A PSYCHO-PHYSIOLOGICAL STATE MONITORING SUBSYSTEM
FOR THE DECISION SUPPORT SYSTEM OF THE EDUCATIONAL PROCESS
OF STUDENTS WITH DISABILITIES

Annotation: The purpose of this study is to outline the architectural design and the conceptual
framework of system based on ontological model for education process for students with dis-
abilities. The monitoring subsystem is considered as a complex dynamic system, the main tasks of
which are to assess the current state of the student and to trace the dynamics of the state. Obtained
results show that proposed monitoring subsystem provides an analytical model that can be applied
in intellectual information system.

Keywords: intellectual information system, psycho-physiological subsystem, fuzzy set, expert
assessments

BBenenue

CoBpeMeHHOE COCTOSIHHE Pa3BUTHUSI MHPOPMAIMOHHBIX TEXHOJOTMH XapaKTepHU3yercsl Mmpo-
[[ECCOM LIMPOKOT0 BHEIPEHUsI SKCIIEPTHBIX CHCTEM B pazinyHble cdepsl nesrenbHocTH [1]. OnHa-
KO HEOOXOJMMO OTMETUTb, YTO Ha CMEHY KJIACCHUECKHX METOJ/IOB IKCIIEPTHBIX OLIEHOK TPUXOISIT
THOPHUIHBIC TEXHOJOTHH MOCTPOSHHS SKCIIEPTHBIX CHCTEM. B OCHOBE MOCTPOCHHUS IKCHEPTHBIX
CHCTEM CTOSIT CIEIYIOIINE OCHOBHBIC BOIIPOCHI: apXUTEKTypa HHTEIJICKTYaIbHOW CHCTEMBI, aJlro-
PHUTMBI, 001aCTh U cepa MPUMEHEHUS, pean3ans CUCTEeMHI [2, 3].

JanHas paboTa nocBsiieHa pa3padoTke THOPHIHOI MOJIENTH HHKIIFO3UBHOT'O MPOIIecca TEXHO-
JoruU (POPMHUPOBAHUSI TPOPECCHOHATIBHBIX 3HAHUM ISl JIUIL C OFPAaHUYCHHBIMHU BO3MOXKHOCTSIMHU
3n0poBbs (OB3). [Ipennaraemas TpexypoBHEBasi MOJIENb CIIY)KHT OCHOBOW MOCTPOEHUS WHTEI-
JIEKTyaJIbHOM MH(OPMALIMOHHOI cCHCTEMBI 00Pa30BaTEIBbHOIO MPOIEcca JIMI ¢ HO30JIOTHUECKUMHU
0COOEHHOCTSIMH.
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Mopeb HHTE/IEKTYaJIbHOI HHPOPMALMOHHOM CHCTEMbI

B ocHoBe nHTEIEKTYaIbHOM MH()OPMALIMOHHOM CHCTEMBI JISKUT B3aUMOCHCTBHE HHPOpMa-
LIUOHHBIX, POOOTOTEXHUYECKUX CPEACTB KOMITEHCAIIMN (PU3NUECKUX (HYHKIHH, ICUXO(PU3UIECKUX
ocobOeHHOCTel U (POPMUPOBAHKS 3HAHHUH C MPOIIECCAMU CAMOOPTaHU3aLUH CUCTEMHBIX MEXaHH3-
MOB TIOBEICHUS CTYZCHTOB C OrpaHMYCHHBIMH BO3MOKHOCTAMH 370poBbs (OB3), B uHpOpManu-
OHHOM IIPOCTPAHCTBE (OPMUPOBAHUS PO(ECCHOHANBHBIX 3HAHUI, yMeHuit [4].

Mopenb cucTeMbl peICTaBIsIeT CO00i B3aUMOJICHCTBIE TPEX SKCIEPTHBIX MOACUCTEM, 00b-
€IMHEHHBIX Ha TPEX YPOBHAX ACTATM3alUU UHKIIO3UBHOTO MpoIiecca.

OyHKIMOHATBHASA MO/IETh HHTEIICKTYaIbHOM CHCTEMBI Ipe/icTaBieHa Ha puc. 1. [loncucrema
MOHHTOPHHTA SBISETCS BTOPHIM YPOBHEM OHTOJIOTHYECKOM MOJIENN U ITpeJHa3HAYCHA JJIsl OTCIIe-

User information Knowledge repository
Physical Psycho-
ysiea SYeRo” Teacher Knowledge
compensa- | physiological
" . strategy content
10n compensation
Subsystem
of Physico-
Knowledge » physiological
base < compensation > >
p < Student
nter-
Subsystem . ¢
. ace
»| of Physical module
Data base |4 compensation
Subsystem
of Pedagogical
compensation

Puc. 1. DyHKIMOHATBHAA CXEMa HHTEIUICKTYaIbHOH HHPOPMAIIHOHHONW CHCTEMbI

JKUBAHHS JTUHAMUKHU TICHXOJOTHYCCKOTO ¥ SMOIMOHATIBHOTO COCTOSHHS 00YYAIONINXCsI, B OCHOBE
KOTOPOI! JISKUT CUCTEMA TECTUPOBaHUS. 3a/iaya TECTUPOBAHUSI MHOXKECTBA PECIIOHIEHTOB SIBJISI-
€TCSl OIHOM M3 CaMbIX CIIOKHO-PEATIM3yEeMbIX B BOIPOCAX COCTABJICHUS CTATUCTUKU WJIU MOJTyde-
HHS JUHAMHUKHU COI[AJIEHOM CHCTEMBI.

[IpoBenenue m0OO0OT0 TECTHPOBAHUS ITOAPA3yMEBaeT IO COOOH J1Ba 3Tama:

® IPOXOKICHUE TECTA, COCTOSIIECTO U3 HECKOIBKIX (BO3MOYKHO — MHOTHX) BOIIPOCOB;

® 00paboTKa OTBETOB, HHOT/IA BKIIFOYAFOIAS CIIOXKHBIC MATEMAaTUYECKHUE pacdeThl K03 duiu-

CHTOB U ITOCTPOCHHE TPAPHKOB.

O0a 3Tarna TeCTUPOBAHUS OTHUMAFOT JOBOJIFHO MHOTO BpEMEHH, B cpeiHeM 15-30 MUHYT auist
MIPOXOKJICHHS TeCTa OJTHUM YeJI0BEKOM, U 1—2 JTHS Ha py4dHYIO 00pabOTKY M pacyeT HTOTOBBIX IO~
Kasarenel 0JJHOro Tecta 6e3 moctpoeHus rpadukoB. Tak Kak MHOTHE Pa3HOBHIHOCTH TECTHPOBA-
HUS TpeOyeTCs IPOBOJUTH HECKOJIBKO pa3, MOTePH BPEMEHU Ha 00pabOTKY M caMO TECTHPOBAaHUE
MOTYT OBITh JJOBOJIbHO KPUTUYHBIMH.
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BCJ'ICI[CTBI/IC HO,HO6HI>IX HpOTI/IBOpe‘II/Iﬁ B IMOJACUCTEMEC aBTOMATHU3NPOBAHBI o00a srama TECTUPO-
BaHUs, YTO MMO3BOJIACT NOJTYy4aTh I/IH(l)Ol"pa(i)I/I‘-IGCKI/IC BBIKJIAIKHW Cpa3dy MOCJIC MPOXOKACHUSA TCCTU-
POBaHUs, XpaHUTDh UX, a4 TAKIKEC NPOBOAUTL aHAJIN3 JUHAMUKHU MPOLICCCa.

[ToncucTema MOHUTOPHHTA 00ECIIEUMBACT CIIEAYIONINE BO3MOXKHOCTH JUIsl pa3JINYHBIX KaTero-
puil monp3oBaTenen:

— AU AMUHHUCTpaTOpa:
® BO3MOXKHOCTh 3aHCCCHUS CIIPABOYHON MH(OPMAIUH MO0 aIMUHICTPATOPAM U PECIIOH]ICH-
taM B b/] u nopnepxanue ee;
® BO3MOXKHOCTB IIPOBEACHUSI CTpaxoBoro konuposauus bJ1;
e yncrawsinuio b1 Ha cepsepe;
® MHCTAJUISIMIO MOJTYJISl TECTUPOBAHUS Ha pabOYHe CTaHIINY;
® MHCTAJUISINIO MOJYJIst 00paboTKu pe3ynpTatoB Ha [1K mHTEpBRIOCPA;
® YHCTAJUISIIUIO MOy I aAMuHUCTpUupoBanus Ha [1K anMunucTtparopa.
— JJIsl MHTEepPBblOEpa:
® BO3MOXKHOCTB ITOJTyYCHHS 00pab0OTaHHBIX PE3yJIbTATOB TCCTUPOBAHHUS 110 KOHKPETHOMY pe-
CIIOHJICHTY U TECTY B DJIEGKTPOHHOM BHUJE U B BUJIE BBIXOJITHOTO IOKYMEHTA;

® BO3MOXKHOCTb IOJIy4YEHHsI TOKa3aTesel TMHAMHUKH B 3JICKTPOHHOM BHJIE 1 B BUJIE BBIXOJIHO-
TO JIOKYMEHTA.
— JUIsl PECTIOH/ICHTA:
® HaJIM4ue MPOCTOro M y00HOro HHTepdeiica Ui TECTUPOBAHUS;
® BO3MOXKHOCTbH ITPOBE/ICHUS OHJIAHH-TECTUPOBAHUSI B CETEBOM M MOHOTIOJILHOM PEXKHMaXx.
[TomydeHnas B poriecce TecTHpoBanus nHpopmanus U Xxpanutes B bJ], a 3aTem ncronbs3yercs
JUISL cO3/1aHMsT 0a3bl 3HAHWH MHTEJUICKTyaJbHOW MH()OPMAMOHHON CHCTEMBbI 00pa30BaTEILHOTO
nporecca. JKCIepTHasi CUCTEMa OCHOBBIBACTCSI HA CEMaHTHUECKOM aHann3e 0a3bl 3HaHUH chop-
MHUPOBaHHOM 10 pe3yIbTaTaM TeCTHPOBAHUSI.
Jnst TOCTHIKEHUsI TOCTABICHHOM LEJIN PEIaloTCsl CISAYIOIINX 3a/1au:
- pa3paboTKa HEeYETKO-ITPOTYyKIMOHHON MOJIENM BBIOOPA M aJrOpUTMa JOTMYECKOTO BBIBOAA
Ha IpaBUJIaX MOJICIIN;
- pa3paboTka METOJOB HWICHTH(UKAINU HapamMeTpoB Moaenu ((pyHKIUil mpuHaIIeKHO-
CTH);
- pa3paboTKa MPOrpaMMHOTO KOMITJIEKCA MHTEIUIEKTYIbHONH MH(MOPMAIIMOHHOW CHCTEMBI 1
aHaIM3 3PEKTUBHOCTH pabOTHI CHCTEMBI.
Pa3paboTka HEe4eTKO-TPOAYKIIMOHHOW MOJIENH TpEJIoyIaracT pelieHne CIeTyIONHUX OCHOB-
HBIX 33/1a4:
® Bri0op BHa HEUETKO-NPOAYKIIMOHHBIX MPABHII, KAK MOJIEIH MPEACTAaBICHUS SKCIIEPTHBIX
3HAHMH O KPUTEPHUSIX.
® Pa3paboTKa METOJMKH MOCTPOEHUSI CHCTEMBI HEUETKO-TTPOTYKIIMOHHBIX MPABUII ISl KOH-
KPETHOTO COCTOSTHHSI.
e Pa3zpaboTKa airopuTMa JIOTHUeCKOTo BBIBO/IA Ha MPAaBUIIaX JJIs TOVCKA PELICHUS.

Pa3pa6oTka TeCTOBOro NpuJIo:KeHus

Jns nepBuyHOro tecrta 3PpQeKTUBHOCTH (YHKIMOHATBHOW MOEH, a TakkKe HHTepdelica
ToJIb30BaTes, ObII0 paspadoTaHo rpaduyeckoe npuwiokenne Ha s3bike C# mox OS Windows,
pasJielieHHOE Ha TPY MOJICHCTEMBI:

1. Tloxacucrema agMUHHCTPUPOBAHUS — peann3yeT PyHKINU aMUHHCTPATOPa;

2. Tlonpcucrema anammsa — peaiansyer QYHKIMU HHTEPBBIOEPA;

3. Tloacucrema TecTHpOBaHHS —— peanu3yeT (GYHKIMH PECTIOH/ICHTA.

XpaHeHHne JaHHBIX peanusyercs npu nomouu cepseproit CYBJ MS SQL.
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Kaxmas mojcucTema peamu3yercsl OTACIbHBIM MOIyJIEM TpriokeHus. ['padudeckoe mpea-
CTaBJICHUE UHTEPPCIHCOB MOYJICH IPEICTaBICHO Ha puc. 2—3.

Nonesosatent |CT)rn.eHTh| | WHCTRYKLWAR | 0 I'IDOI'DEMM&|

Damunua
n. 0. Pone [Mapones

[pfiaeneHne Nonk3oEaTENA

®amunua M. O.: | |

Ponb:
Maponb: | |

YnanuTe BeIDpaHHOro Nonk30BaTensa

Puc. 2. Maket GpopMbl aIMUHUCTPUPOBAHUS

. ArvemocTs Npasga

I —— - i -
| Iy - noynot I 2ympesnni KoTRONE I BepomocTe
=y [ T—, Soumoanumi xombopr I Evewsewi KakTpone B Yxonor npofinem
[] AganmusrocTs - JesananmeHocTs ~ = ‘ ‘ :
(] Mox - Mpasna v [SMEHATE TN WASrpamM ‘acrieuaTat

Puc. 3. Maket hopMbI aHaTTH3a
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JanpHeimas peaqn3aius CHCTEMBbI 3aKIIF0YaeTCsl B IEPEHOCE ¢ MIAT(HOPMBI TIPHIIOKESHHS O
OS Windows Ha nmardopmy BeO-ITpHIIOKEHNSI.

3akjaoueHue

PaCCMO’I’peHHaH nmoACUCTEMAa MOHUTOPpUHIA MpEAHa3Ha4YCHa JIS1 OTCJICIKHUBAHUS AUHAMUKH
TIICUXOJOIMYCCKOro 1 SMOIMOHAJIBHOI'O COCTOSHUA 06yqa}01111/1xcs{ H SIBJISETCS OCHOBOU JJIs CO3-
JaHuA 0a3bl 3HAHMI HCI/IXO-(i)I/BI/IOJ'IOI‘I/I‘{eCKI/IX KOMHeHC&HI/Iﬁ u BI)Ipa6OTKI/I OKCIICPTHBIX OLCHOK
HHTGHHCKTyaHBHOﬁ CHCTEMbI O6pa30BaTeJ'H>HOFO nmpouecca.

HpI/IMeHeHI/Ie ,HaHHOﬁ MOJECIHN MO3BOJHUT CO3AaTh UHTCIIJICKTYAJIbHYIO I/IH(l)OpMaIII/IOHHyIO CH-
CTEMY Iponecca NHKIO3UBHOT'O 06pa3OBaHI/ISI JIaIL C OB3, KOTOpas MO3BOJIUT MMOBBICUTH 3(1)(1)61(-
THBHOCTb 06pa30BaT€J’ILHOFO mponecca.
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Tanvanckuit U.3. (3A0 HIIIT «MeoHuoicr 2. Ilensa),
Hcmomuna T.B. (MI'I3I'Y)

ONITUMM3ALUS ITPOT'PAMMHOI'O OBECIIEHEHHU A
IMPOLECCA PABPABOTKHN BHYTPUCOCYUCTBIX UMIIJIAHTATOB

Annomauusn: Paccmompena memoouxa nposedenuss cmaduiomempuieckoeo 00ciedosanus
Hapywenust banranca u koopounayuu. /lannoe Hanpasienue npedcmasisiem unmepec, maxk Kax no-
360J15€m NOIYYUMb UHDOPMAYUIO NO DYHKYUSM PAGHOBECUS], KOOPOUHAYUU U CKOPOCIU PEaKYUU
CmMyO0enmos 8 YCao8UU HEUHUX MEUarowux hakmopos u 0 pasiuyHblX CUCTNIEMAX OPeAHUZMA.

Knroueswie cnosa: cmadunoepagpuueckoe obciedosanue, GyHKyuL pagHo8ecusi, KOOPOUHAYU,
CKOpOCIb Peakyuu, 6HeuwHue Gakmopbol

Taliyanskiy LE. (ZAO NPP “medinzh” in Penza),
Istomina, T.V. (MEEGO)

THE OPTIMIZATION OF THE SOFTWARE PROCESS
THE DEVELOPMENT OF INTRAVASCULAR IMPLANTS

Annotation: The article Considers the methodology of the stabilometric examination disorders
of balance and coordination. This direction is of interest, as it allows to obtain information on the
functions of balance, coordination and reaction rate of students in the condition of external inter-
fering factors and various systems of the body.

Keywords: stabilographic examination, equilibrium functions, coordination, reaction rate, ex-
ternal factors

Ha ceromusimamii nens B Poccuu, CILIA, Kutae u ctpanax EBporbl oT matosioruii cepaeuHo-
COCYUCTON CHCTEMbBI YMHUPACT OOJIBIIIE JIFOJCH, YeM OT BCEX OCTaJIbHBIX Oosie3Hei. Kax bl yet-
BEPTHIN MMeeT 00JIe3Hb CepAla, TPUIEM IKOHOMHUYECKHIE TTOTEPH TOCTUTAIOT 50 MIIpI JOJIapoB.
OTH AaHHBIC MOTYEPKUBAIOT aKTYaJILHOCTh OOJE3HEH CepAeyHO-COCYUCTON CHCTEMBI M TOBOPSIT
0 HeoOxoanMocTH 00phOBI C 3a00JICBAHUSIMU ceplilia. B HacTOSIIMH MOMEHT JIeueHHE psijia I10-
POKOB Ceplia ¥ COCYAUCTHIX 3a00JI€BaHUN TTPOXOJUT TOIBKO XUPYPTUIECKUMHU METOIaMH, CTAJIH
JOCTYIIHBI PEKOHCTPYKTUBHBIC MCTOJIBI IIPU PAHCEC Heonepa6em)HLIx ClIydyasax, a TaKXXE TpaHC-
tanTanus cepana. CoBepIIeHHO HOBBIM pa3esioM COBPEMEHHOM METUIMHBI SIBUJIOCH YPECKOXK-
HOE CTCHTUPOBAHNE KOPOHAPHBIX apTepHuil Kak aJbTepHATHUBA OTKPHITHIM omneparysM [1]. Yenexu
XUPYPTUU HEOTACTHMBI OT COBPEMEHHBIX JOCTIKEHUH HayKH U TexHUKH. K coxanenuro, B Poccun
CyHICCTBYIOT JIMIIb 2 NpEaANPUATHUS, BBIITYCKAOIINX OTECYCCTBECHHYIO MPOAYKINIO MCAUIIMHCKOI'O Ha-
SHAYCHUA I JICYCHUA OCTPBIX COCYIAMCTBIX 3a00JIEBaHNA. Hpouecc IMPpOU3BOACTBA TAKUX I/ISJICHI/IFI
OYEHb CJIOXKEH B CBSI3H C MX Y3KOH CrielHain3alyeil, a ux pa3padoTka NPOXOAUT B HECKOJIBKO 3TAIIOB,
YTO JIeNaeT aKTyaJdbHBIM BOMPOC 00 ONTUMH3ALMH MPOTPAMMHOIO OOECIICUEHHs, TTO3TOMY LIEIIbIO
JTAaHHOH paOOTHI SIBISIETCS CO37JAHIE METOIUKN (POPMHUPOBAHMUS 3TANIOB TEXHOJIOTMYECKOTO MpoLecca
H3rOTOBJICHUA BHYTPUCOCYANCTBIX CTCHTOB 1 pa3pa60T1<a AJIrOpUTMa X U3rOTOBJICHUA.

CTeHT — u3/1eNne HWIMHAPUYIECKON (POPMBI MaJIOT0 THaMeTpa, CACIaHHOe 3 METalIa, MMEO-
IIee CeTYaTyro CTPyKTypy. 3ajada CTeHTa — PACHIMPEHHUE POCBETa COCYAA ISl BOCCTAHOBIICHHS
€T0 KpOBOTOKa HyTéM PaCKpBITUA U MPUAABIMBAHUA K CTCHKaAM apTEPUN aTCPOCKICPOTUICCKUX
Omstek. BuzyanpHO mpoliecc pacKpbITUs CTEHTA MOKa3aH Ha puc. .

Pa3paboTka BHYTpPHUCOCYIUCTOTO CTEHTA TPeOyeT yuéTa MHOTHX TapaMeTPOB M XapaKTEPUCTHK
KaK TeOMETPHUHU €ro Kapkaca, Tak M MaTepuaia, U3 KOToporo oH OyneT m3rotoieH. IIpoBepka
TEXHHUYCCKUX Tpe6038,HPII>i, MMPEABABIIACMBIX K BHYTPUCOCYIUCTBIM CTCHTAM, OCYIICCTBIIACTCA 110
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CrenTHpOBaHUE

Puc. 1. bannoHHast aHTHOIUIACTHKA M CTEHTHpPOBaHKE apTepuH [1]

I'OCT P 52732-2007 BryTpucocyaucTsie CTCHTHL. Pa3paboTka HaYMHACTCS ¢ HAXOXKICHHS OIl-
TUMAJIEHOW T'€OMETPUHU KapKaca CTEHTa M IPOBEPKU €ro JU3aifHa B Pa3UYHBIX MPOTPAMMHBIX
cpenax, IMO3BOJISIONIMX IPOBECTH MMHTAIMOHHOE MOJCIMPOBAHUE BBIMOJIHSACMBIX HU3ICIHEM
(GyHKIMN 71 ONTHMHU3ANUN KOHCTPYKIHH. Jlanee mpoBOIUTCS MOATOTOBKA JU3aliHa K IPOIEC-
Cy M3TOTOBJICHUS M3JCIHS. 3aTeM TOIYYCHHBIN TOTOBBIA 00pa3ell MPOXOAUT OCTOOPAOOTKY IS
MPHUIAHKS UMIUTIAHTATy KOHEYHOTO BUJIA.
m DakTudecky, Bce 3Tarbl pa3paboTKU MOKHO IPENICTABUTH B BHJIC AITOPUTMA, B PaMKaX KOTO-
pOTro BO3MOJKHA OTPEeNIEHHAS] KOPPEKTHPOBKA JICHCTBUIA, CBSI3aHHBIX C U3MCHEHHEM OJHOTO
WA HECKOJIBKUX MMapaMeTpoB U3JCNHsA. ITO O0CCICUUT MPOCICIKUBAEMOCTh HA KaXKIOM U3
JTaIoB pa3pabOTKH BHYTPHCOCYIUCTHIX MMIUIAHTATOB. J[JIs1 3TOro TpeOyercss ONTHMU3UPO-
BaTh ONPEICIIEHHYIO TOCIICIOBATEIIBHOCTD ACHCTBUI KAXKIOTO M3 3TAIIOB Pa3padOTKH CTCHTA U
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copMHpPOBATH TEXIPOLIECC TI0 U3TOTOBJICHUIO TOTOBOTO 00pa3iia, HAauMHAs C BBIOOpA Ji3aiiHa
¥ 3aKaHYKBasi TOTOBBIM H3JICJIUCM B BHJIC KapKaca CTCHTA TIOCIIC JIA3ePHOM PE3KH.

m /{1 co3manus metoauku (GOPMUPOBAHHS TEXIPOIECCA M3TOTOBJICHUS CTCHTA BBIICIICHBI
CJICJIYIOIIHE ITAIBL: pa3padoTKa Ju3aliHa MCXOJS MX TEXHHYCCKHX XapPaKTCPHCTUK CTCHTA
U ero KOHCTPYKTHBHBIX OCOOCHHOCTCH; MMUTAIIMOHHOC MOJICIMPOBAHUC KapKaca BHYTPH-
COCYJIUCTOTO CTCHTA MPH TOMOIIHM CHCTEM aBTOMATH3UPOBAHHOTO TPOCKTHPOBAHUS; OIITH-
MH3alMs 3CKU3a M MOATOTOBKA K TpoIeccy JazepHoi pesku; ontummsanus [10 mpouecca
J1a3epHOl pe3KH CTEHTA.

m Ha xax710M U3 3TanoB MpOBOIUINCH HEOOXOMMEBIC PaOOTHI 110 BBISBICHUIO ONPEICIEHHBIX
3aKOHOMEPHOCTEH B paboTe ¢ mHpopMaruei u ontumuzanus [10.

PazpaboTka nu3aiiHa Kapkaca BHYTPUCOCYANCTOTO CTEHTa HAYMHACTCS C ()OPMHUPOBAHUS €TO

9CKHU3a MyTEM MOCTPOEHUS B Cpefie aBToMaTu3upoBaHHoro npoekrupoBanuss KOMITAC 3D v13
Pa3BEPTKH MOCIIEIOBATENIbHO COCAUHEHHBIX MEXy cO00H cerMeHToB oOpasua. PesynbpTaT npen-
CTaBJIEH Ha puc. 2.
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Puc. 2. Dckus BHyTpucocyauctoro creHra B nporpamme KOMITIAC 3D

[Tocne onTUMH3aIMU JU3aiiHA SCKHU3 MPOBEPSUICS Yepe3 MEeHeIKep OMOIMOTeK Ha OTCYTCTBHE

OTKPBITBIX H IIEPECEKAIONIUXCS KOHTYPOB. DTOT BaXKHBIII MOMEHT JOJDKEH OBITH COOMIONEH mepe]
MMIIOPTHPOBAHUEM 3CKH3a Ha CIEAYIOMMI Tal npoekTupoBanus. CrenyIomui 9Tan pa3paboTku
BHYTPUCOCYAUCTBIX CTEHTOB OCHOBaH Ha MMHUTAIMHU IIPOLIECCA PACKPBITHS CTEHTA 10 HOMUHAIIb-

HOTO JMaMeTpa JUId BBISBICHUS KPUTUYECKUX HANPSDKEHUH B JIOKAJIBHBIX MECTaX KOHCTPYKIIMU.
MonenupoBanue mpoBoamwiocsk B cucteme SOLIDWORKS e

v14. JIng storo Oputa B3sTa TOTOBas pa3BEPTKA, UMITOPTH-
poBanHnas u3 nporpammbl KOMITAC 3D, u3 koropoii chop-
MHPOBaJIaCh MOJEJIb YaCTU CTEHTA ONpPENEIEHHON TONLIU-
gel. Ontumusanusg [10 Ha gaHHOM JTame 3aKiIrodanach B
MIPUCBOCHUHU MaTepHuajga CTEHTY U, NMPU MOMOIIM MOIIHOTO
MHCTPYMEHTa pacuéTa HalpsDKeHUH M IEepeMELIeHM, pac-
KPBITUS YacTH CTeHTa (puc. 3).

[Ipouenypa packpbiTusi MOJENIN CTEHTA JAET IOJIHOE
npejicTaBieHue 0 1e(hOpMaIMOHHOM COCTABIISIIOIIEH KapKa-
ca uzgenus. JlaHHbI 3Tan TaKkKe CIyKUT JJIs1 ONTUMU3ALUN
reoMeTpUM Kapkaca B cilydae 0oOpa3oBaHUS YpPE3MEpPHBIX
KpUTHYEeCKHX HampspkeHuil. [lomobHoe MoxenrpoBanue mo-

Puc. 3. PackpbITHE CTEHTa
JI0 HOMMHAJIBHOTO THAMETPA

3BOJISIET IPOBECTU H3MEPEHHE TaKUX [IApaMeTPOB KaK YKOPOUCHHE CTEHTA, 0OpaTHBII X0 CTeHTa

1 CPAaBHUTH UX C TEXHUYCCKUMU Tpe6OBaHI/IHMI/I K BHYTPHUCOCYJUCTBIM UMILJIAaHTATaM.

m [Iporiecc MOArOTOBKM HCKU3a Ha JAHHOM JTale pa3pabOTKH MPOBOIHICS B MPOTrPAMMHOI
cpene Cagila or komnanuu Rofin Baasel Lasertech [[is makcumanbHOW 3¢ QpEeKTHBHOCTH
mporiecca Ja3epHO Pe3KH CTEHTa TPEOyeTCsi KOPPEKTHPOBKA HEKOTOPBIX MapameTpos. [t
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9TOro ObuIa mpoBezeHa onTuMuzanus [10 Mo yMeHbIIEHHI0 BpeMeHH pe3a oOpasna myTém
TPaMOTHOTO PacHpeieNIeHHs TOCIE0BaTEIbHOCTH JIUHUN pe3a dyda, U KOHTPOJIb KOHTypa
pesa Julsl COXpaHeHHsI TOUHOM NeOMETPUU CTEHTA MOCe BO3ACHCTBUS JIa3€PHOTO U3IYYECHUS
Ha MeTaJl.

m Bo BpemMs na3zepHOM pe3Ku CTEHT MOJBEPraercsi CHIBHOMY TEPMUYECKOMY BO3ICHCTBUIO.
JlazepHblii Ty4 Tak *Ke MMeeT CBOM amameTp Bo3neicTtusa. Ha cinenyromem stane moaro-
TOBKH 9CKH3a OBIIIO ONTHMHU3UPOBAHO JIBMKCHHUE JIA3EPHOTO JIyda ITyTEM €ro CMEICHUS Ha
paccTosiHIE TePMHYECKOT0 BO3JICHCTBHS HA 00pasel] AJIsl COXpaHEHHsI TIEPBOHAYAIBHON I'eo-
METpPUH U Pa3MEPOB CTEHTA.

® 3aKITIOYUTENIFHBIM 3TanoM ObLTa TMPOBEpKa 3CKM3a Ha paboTOCHOCOOHOCTH NMPH TTOMOIIU
UMHUTALUN TIpoLecca XoJa Jydya MO 3CKH3Y, T.€. NMPOUCXOAUT MOJEIUpPOBAHME Mpolecca
nasepHoi pesku. [locnme 4ero mpouCXOAUT COXpaHEHHE CKM3a, KaK MOKa3aHO Ha puc. 4,
U cozJaHue (Qaina cnenuanbHoro Qgopmara sl MOCIeIyIOIIero Tana HenoCpeJCTBEHHO
JIa3epHON PE3KH CTEHTA.

Cle00 - Mo, of parts 1 COEOS - Process gas Argon hd
CDEN - Tube diameter 16 mm CDBAD - Gas preszure 13 bar
CDEO3 - Stent length 2410000007 mm Cl 614 - Laser power a0 %
Cl 610 - Mo. of parts between clamping 1 CDEES - Yoltage 520 i
COEEE - Pulse width 01 ms
CDEDE - Positioning speed 15 T sec
CDEET - Freguency 111a Hz
COEO? - Cut speed - gtandard 4 T gec
Record real MC awiz position [
CDEDE - Cut speed - zmall radii 2 mmesec
when radiuz < 0 marn
when arc angle > 0 2
COE15 - Pierce delay 0.1 sec
CDED4 - Focus Z 1] i

__rofin

Puc. 4. Dcku3 ¢ onpeaeaEHHBIME TapaMeTpaMu Ja3epHOH Pe3KH

[pouecc nazepHOl pe3KH CTEHTOB MPOBOJMIICS HAa CHCTEME MPELU3MOHHON JIa3epHOM Pe3KH
crenroB StarCut Tube Fiber (puc. 5).Ontumuzanus [1O nporiecca Jia3epHOil pe3Ku CTEHTOB MPO-
HCXOJINT 32 CYET M3MEHEHUS MapaMeTpoB JIa3epHOTO W3ITyUeHHs M HAcTpoiiku (aiina sckuza. [lo-
clle 3arpy3Kd B CHCTEMY Jiazepa (aiina 5cKku3a, ObUIM ONTUMH3UPOBAHBI XapaKTEPUCTHKH Jla3ep-
HOM pe3Ku.

Ha nannom stane ObUIM MPOPaOOTaHBl: CKOPOCTh XO/a JIydya MO MPSIMOJMHEHHBIM y4acTKam
9CKH3a; CKOPOCTh MEPEMEIICHHS MEK/y CErMEHTaMM; CKOPOCTh TIEPEMEILICHHUS JTyda 110 W3BUTHIM
ydacTKaM dCKH3a; BEIOOD ra3a JuIsl CO3/IaHMsl HHEPTHOM Cpe/ibl; peryIMpoBKa HAarlopa BOJbI; yCTa-
HOBKa MIabJjiOHa MMapaMeTPOB JIA3EPHOT0 H3JIYYEHHsS; YCTAHOBKA OTPAaHMYCHUS MaKCUMaJIbHBIX
3Ha4YeHUH mapaMeTpoB yryda. Pailn ¢ HacTpolkaMu MpeACTaBlIEH Ha puc. 6.
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Puc. 5. Cucrema npe- P>
LIU3UOHHOM J1azep-
HOU PEe3KU CTEHTOB
StarCut Tube Fiber
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Puc. 6. Daiin HACTPOUKHU MapaMeTPOB JIA3EPHOU PE3KU

Jist Moy 4eHus KaueCTBEHHOH JIMHUM Pe3a U OPEICICHHs ONTHMAIIBHBIX XapaKTePUCTHK U3-
JIy9EHHUsI OIIBITHBIM ITyTEM OBLIN BBIJIENICHBI CIEAYIOIINE KPUTEPHN Ka4eCTBA PE3KH: TOHKAS JIMHUS
pe3a; MUHUMaJIbHasl 30Ha TEPMHUYECKOTO BO3JICHCTBYST; MUHUMAIbHOE KOJINYECTBO I'paTa; BbIIa-
nerne MuUHEMYM 30% MeTaiia Mexly cerMeHTaMu. ToulmpHa TMHIK pe3a onpeensercs: Gpokyc-
HBIM pacCTOSTHHEM 10 TpYOKkH (puc. 7) [5].

ITocie mazepHON pe3KH CTEHTOB ¢ BHYTPEHHEH CTOPOHBI TPYOKHM MOXHO HaOJIIOIaTh Harap.
OroT nutak o0pasyercst mocyie BO3ASHCTBUS JIyda Ha MaTepHail U BbIIABIUBAHUS PACIUIABICHHOTO
MeTaiia BHyTpb TpyObl. KonmnmuecTBo 3TOro nuiaka XxapakTepusyeT IMpaBHIBHOCTH BBIOOpA IMapa-
METpPOB Jla3epHOU pe3ku. U yem ero meHbllie, TeEM KaUeCTBEHHEW CTAaHOBUTCS pe3Ka B LEJIOM U
JIerde MpOBOAUTH ITOCTOOPAOOTKY M3/eJIUs B BUJ/IE OYMCTKH CTEHTA OT JIMIIHEr0 MeTajlla MEeXIy
cermeHTamu [8]. [ mogdopa onTUMABHBIX TAPaMETPOB JIA3EPHOM PEe3KH OBLIO MPOBEIACHO MO-
JIETMPOBAHNE MOIIHOCTH JIa3epHOT0 M3iy4deHust. HacTpoiika mapamerpoB Jiyda MpOM3BOAMIACH C
nomouipto uHTepdeiica (puc. §).
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Puc. 7. CxemaTrueckoe H300paKeHUE Mporiecca Ja3epHoil pe3Ku CTeHTa

JlazepHasi pe3ka CTEHTOB OCYIICCTBISICT-
Csl TIPY M3MEHEHUH CJICYIOIINX MapamMeTpOB:
P — mmkoBas momrHOCTh m3mMydeHus (Br),
F — gactora msnydenns (I'm), T — mmmrens-
HOCTB uMITyIbca (pc), E — sHeprus umirynsca
(MJIx).

[InKoBass MOLIHOCTH MMITYJIbCA BBIYHCIIA- | e b , _
nack 1o ciemyromeit gopmyne [5]: A el e |

f Cor a1 G wil koey e

T (1) | Program| | [ Burst L

Q
Qe

continuous

P=

State.

Laser

m [Ipy pa3nuuHbIX orepanusx ¢ OOJIBIINH- | @ '%; soe [ oo | 1| bt | BRoen | 2 e j i
CTBOM MaTEpHaIoB 001I1ast TUKOBast MOIII- ' b - -
HocTs He npesbimaeT 1000 Br. C yuérom
MaJIoH TOJIIMHBI TPYOKH, 3TO 3HAUCHHE
YMEHBIIIAETCS B HECKOJIBKO Pas3.

Cucrema nazeproii peskn creHroB StarCut Tube Fiber npencrasisier co00it IMITyIECHBIH BO-

JIOKOHHBIH J1a3ep, OKPY>KHOCTH MMITYJIECOB MOTYT II€PECceKaThCsl IPH ONPEeEHHON YacToTe pa-

0OTBHI JTyua, KaK Mmoka3aHo Ha puc. 9 [5].

Tax Kak J1a3epHBIN Jy4 TPOBOJUT PE3Ky B MMITYJIbCHOM PEKHME, TUKOBAsI MOIIHOCTH Iepe-

KPBITOTO y4acTKa COCEHUX ITyYKOB OblIa paccynTaHa Kak [5]:

Puc. 8. Intepdeiic HaCTpOHKHN mapamMeTpoB
JIa3epHON Pe3KH CTEHTa

v
¢

Pr=a7 @

Takum 06pa3om, 3Hast AUAMETP My4Ka, CKOPOCTh PE3KU M YaCTOTY CICIOBAHUS JTy4a, 0 (Hop-
MyJie 2 MOXHO PAaCCYMTATh MUKOBYIO MOIIIHOCTb U3JTy4Y€HHs I TpyOKH Maioro auamerpa. Takke
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Puc. 9. IlepekpbITHE MTyYKOB Ja3epHOTo Iy4a,
r7ie Pp — nuKoBasi MOIIHOCTh NMEPEKPBHITOTO YIaCTKa,
d,,— nuameTp OKYCHOTO JIyda, f — 4acTOTa UMITyJIbCa

OTIBITHBIM IyTEM OBLIO ONPE/ENEHO, YTO 3HAUYEHHE IMMKOBOH MOIIHOCTH MEPEKPBITHIX Y4aCTKOB
He JT0JDKHO TpeBbimath 5 - 107 BT u 61Tk MeHbmIe 1 - 107, T.K. B IPOTUBHOM CIy4ae BO3HHKACT
MIAPOKast 30Ha TEPMHUECKOTO BO3AEHCTBUS, YTO OTPUIATEIHLHO CKAa3bIBACTCS Ha KauyecTBE 00pas-
11a, WIN HEJIOCTATOK NPOOMBHON CrocoOHOCTH Jyda. Kpome Toro, mcxoxas u3 mapaMmeTpa SHEp-
MU UMITyJibca 110 (opMyiie | OblIa paccunTaHa MOIIHOCTh M3JIyYeHHMs Ul TPyOKH, ANAMETPOM
1,6 MM. JIJ11 KOpOHAPHOTr'O CTEHTa OHa oka3aiach B npenenax or 80 Bt no 100 Bt. B pe3ynbrate
MIPOBEJICHHOTO MOZAEIUPOBaHNUS, OblIT CPOPMUPOBAH IIAOIOH XapaKTEPUCTHK JIA3EPHOTO U3ITyde-
HUSI, IMEIOIINH TOUHBIE 3HAUEHHS €r0 pabOYMX MapaMeTpoB, & IMEHHO YaCTOTHI N3ITy4eHHUs, UTH-
TEJIFHOCTH €r0 UMITYJIbCa, MMKOBOH MOIIHOCTH JIA3€PHOTO JIyda U OOIIeH sHepruu Beixona. Me-
TOJIOM TIOCIIEIOBATENILHOTO Pa30MEHNsI TEXHOJIOTHUECKHUX 3TarnoB Oblia pa3paboTaHa METOIMKA
(dbopMupoOBaHUs TEXIPOLIECCA U3TOTOBICHHS BHYTPHCOCYIUCTBIX CTEHTOB, OCHOBAaHHAsl Ha paboTte
¢ rpaduueckoil M MaTeMaTHYECKOH MHpOpManueil 1 Ha BO3MOKHOCTH BBIJICTICHUS ONpEIEIIEH-
HBIX 3TaroB MPOEKTHPOBAHMS UISI KOPPEKTHPOBKU U IPOCIEKMBAEMOCTH pa3pabOTKH oOpasia
BHYTPUCOCYANCTOTO CTEHTA, HAauMHas ¢ (POPMUPOBAHUS TU3aiiHa M 3aKaHYMBasi KOHCUYHBIM H3]Ie-
mueM. ITosTomy BeTana 3amada pa3pabOTKH anropuTMa JeHCTBHH, (POPMATU3YIOIETO MEXAHU3M
nepexojia OT OJHOW CTaaANuy pa3pabOTKU K IPyrod ¥ MO3BOJISIOIIETO POBOANTH ONIEPATHBHOE OT-
CJIC)KMBAHME HM3JIENIUS HA JIIOOOM 3Tarie pa3paboTKH. AJTOPUTM 3TAaroB M3TOTOBJIEHHS TOTOBBIX
00pa3IoB BHYTPUCOCYAMNCTBIX CTEHTOB MPEACTABISIET COOOI 3aBHCAIINE APYT OT JIpyra ONTHMH-
3MPOBAHHBIC OMEPALUH M0 (POPMUPOBAHUIO YCIOBUH Ul MOATAITHOW Pa3pabOTKH TOTOBOTO 00-
pasna HauMHAs C BXOAHBIX JJAaHHBIX HA BHYTPHCOCYIUCTBIN CTEHT, 3aKaHYMBasl BBIXOIOM KapKaca
CTEHTA MOCJIE JIA3ePHOM PE3KU. AJITOPUTM HAYMHAETCS C TEXHUUECKUX TPEeOOBAHMM HA pa3pabOTKy
BHYTPUCOCYANCTBIX CTEHTOB, HCXO/Isl U3 YETO ITPOMCXOIUT 3aKylKa TpyOOK Maioro Juamerpa u3
ornpenenéHHoro Marepuana. Tak Kak BpeMs IPUOBITHS TPyOKH M3MEPSIETCs] HECKOJIIBKUMH MeCsi-
[IaMu, IPOU3BONTCS paboTa Hal TM3aiiHOM cTeHTa U (hopMHpyeTcs ero 3CKu3. [ 3Toro yauThl-
BAIOTCS CIIEAYIONIHE MTapaMeTpPhl: [UIMHA CTEHTA; TOJIINHA TPYOKH; IIMPHHA CETMEHTOB; MINPUHA
MIEPETOPOOK; PACCTOSIHUE MEXK/Ty CETMEHTOB; KOJIMUECTBO CETMEHTOB Ha Psi/T; BHICOTA CETMEHTOB;
TU3aifH TepeMbIueK; OOIInii Tu3aifH CerMeHTOB.

m [Tocne hopmupoBaHus 3cKU3a, MPOBOANTCS UMUTAIMOHHOE MOJICTMPOBAHKE TIpoOLecca pac-
KPBITHS CETMEHTA CTEHTA 0 HOMUHAJIBHOTO AuamMeTpa. MoJienb cerMeHTa CTeHTa IpoBepsi-
eTcsl IPU TIOMOIIY CHCTEM aBTOMAaTH3UPOBAHHOTO TPOSKTUPOBAHUS HA KPUTHUECKHE HATIPSI-
JKEHUsI B MecTax M3ruboB cerMeHToB. Ilociie gero nemaercst BBIBOJ O MPUTOJHOCTH pa3pa-
6oTanHOTO MU3aiiHa. Eciu MoJenb cTeHTa He MOTydaeT Ype3MEPHBIX Harpy30K M COCOOHa
PacKpBIThCS HAa TPEOYEMYIO BEIMUNHY, CKH3 MEPEXONT K CICAYIOMIEMY Ty ITOATOTOBKH
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K ITpoIIecCy J1a3epHoH pe3ku. Ecii MoJienib CTeHTa He TIPOXOINT UCIIBITAHUE MMUTAI[HOHHBIM
MOJICJIMPOBAHKIEM, 3CKH3 HA €r0 OCHOBE JopabaTeiBactes (puc. 10).
m 3aTeM HauWHAETCsl ONTHMHU3AIUS MapaMeTpoB ero reoMeTpuu. CyIiecTByeT OTKIOHEHUS
B F€OMETPHUH 3CKH3a: KOHTYp HE JOCTPOEH, KOHTYpP HE 3aMKHYT, IepeCeueHue IUHUMN, Ha-
JIO)KCHNE JIMHNH, He TIPAaBUIIHO BBIOpaHa Teo-
4 METpHUSl TOYKH BXOJla B ICKU3, HE MPABUIBHO
Hauano BBIOPaHO MECTO TOYKH BXoJia B 3cku3. Ecmm
g 9TH HapyUIICHHsS HEBO3MOXXHO HCIPABUTh He-
02 | MOCPEJICTBEHHO B TpPOrpaMMe pPeJakTHpOBa-
HUS, DCKHU3 Tpedyercs qopadoraTs. Ecian acku3
Texandeckue TpeOOBaHUS HIpoMIEN BCE ATANbl MOATOTOBKH, MOXHO CO3-
JaBaTh (ailyl 3cku3a ¢ onpeaeaEHHbIMU Mapa-
| MeTpamu. [locie MOAroTOBKHM 3CKU3a MPOU3-
BOJIUTCSI TTPOIlECC HACTPOHKU apaMeTpoB Jia-
3epHOrO M3nyueHus. Kak TONbKO mapamerpbl
BBICTABJICHBI, 3aIlyCKaeTcsl Ja3epHas pes3Ka
crenra. Ecin o0Opasen cTeHTta yJq0BIeTBOpSET
KPUTEpHsIM KadecTBa, 0Opasel] OTHPaBIISIETCS
Ha moctoOpaborky. Ecim kauecTBo pe3a He
Pa3paboTka rckuza YAOBIETBOPUTENIHO, TMPOBOJUTCS  KOPpPEK-
TUPOBKa TapaMeTpOB JIA3€PHOTO M3IYUYCHHS,
60 KOoppekTupyercs au3aiH. [1omHbIH anro-
PUTM NpeAcTaBiieH Ha puc. 11.
CchopMHpOBaHHBIN TEXIPOIECC MOTHOCTHIO
YKJIJbIBACTCS B QJITOPUTM MOATANHOM paspa-
OOTKHM BHYTPHCOCYAUCTBIX CTeHTOB. Ero mpu-
MEHEHHE M03BOJIMIIO ONITUMHU3UPOBATE MPOIIECC
W3rOTOBJICHHSI MMIUIAHTAaTOB W IIOBBICHTH pe-
3ynpTaTuBHOCTH padoTsl [10. B mpornecce pasz-
pabOTKH BHYTPUCOCYANCTBIX CTCHTOB OBLI MPH-
MCHEH KOMIUICKCHBIN aHaJIH3 BXOIHBIX TAaHHBIX

Puc. 10. Yactp anropura paspaborku BHyTpucocy- B BAIC TpaduYecKuX 1 MATeMATHYECKHX JaH-
JWCTBIX CTEHTOB, BKIIIOUasi J0paGoTKy 5cki3a nocae  HBIX, IPUMEHEHHEIX B IIPOLECCE U3rOTOBJICHHS
MMHTALMOHHOTO MOJICIIIPOBAHHS o0pasios. Takum oOpazom, ObLT chopMUpPOBaH

9CKHM3 KOPOHAPHOT'O CTEHTa, (puc. 12).

DCKH3 U3TOTOBJICH MCXO/ U3 KOHCTPYKTUBHBIX 0COOCHHOCTEH BHYTPHUCOCYIUCTHIX MMILIAH-
TaTOB ¢ yYETOM MHOTHX ITapaMeTpoB. Jlanee mpu MOMOIIH MMHUTAI[HIOHHOTO MOJCITUPOBAHUS Pac-
KPBITHSI CTEHTA JO HOMHHAJILHOTO AMaMeTpa ObIJIH BBISBIICHBI HEBBICOKHE HAMPSDKEHUS HA y4acT-
kax m3ru6oB. Ha puc. 13 mokazaHo UMHTAIMOHHOE MOJCIHpoBaHue B nmporpamme Solidworks.

[Tocne MOATOTOBKM ACKU3a, IS MOTYUYCHUS MPABUIHHON T€OMETPHH W YUCTOH JIMHUH pe3a
OBUTH TIPUMEHEHBI TapaMeTpPHl, IOKa3aHHbIE Ha puc. 14.

[Tocne nomyyeHus: 00pa3LoB MPOBEAEH BU3YAIbHBIN aHAM3 MOBEPXHOCTH pe3a M0Ji MUKPO-
CKOIIOM, TTOKa3aBIINI OTCYTCTBHUE Je(DeKTOB J1a3epHON Pe3KH, a JajbHelmas moctoopadoTka 1mo-
3BOJIHJIA TTOTYYUTh KaYECTBEHHOE TOTOBOE M3/1eine. [ 0ToBEII 00paselr, 00KaThIi Ha CHCTEMY JI0-
CTaBKH IMOKa3aH Ha puc. 15.

[Ipumenenne pa3pabOTaHHBIX METOAWKH M aJTOPHUTMa ITO3BOJIIIO ONTHMH3HpoBaTh [10
TpoIiecca U3TOTOBICHUS BHYTPHCOCYIUCTHIX UMIUTAHTATOB C IEIBI0 YMEHBIICHHUS BPEMEHHBIX
3aTpaT Ha MOJy4YeHHe pabodnx oOpasloB M ONTHMHU3AINKA OOMIETO X01a pa3paboTKu M3AETHil.
[Tocne popmupoBanms TeXmpoliecca U3rOTOBICHUS BHYTPUCOCYIUCTHIX CTEHTOB OBLT pa3pado-
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Puc. 11. AITOpUTM U3TOTOBJIEHUS CTEHTOB
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Puc. 12. Dckn3 KOPOHAPHOTO CTEHTA

Puc. 13. Co3nanue TBEpION MOAEIH Puc. 14. IlapaMeTpsl J1a3epHOTO U3ITyYCHUS
B iporpamme Solidworks npolecca pe3ku BHYTPUCOCYJUCTOTO CTEHTa

TaH OOIIMIi aNrOPUTM JICHCTBHI, HAIIPABICHHBIH HA MOBBILICHNE
3 PexTUBHOCTH PaOOTHI ¢ TpadUIecKOil 1 MATEMAaTHUECKOM HH-
(dhopmarnuei, a TaKke Ha ONTHMHU3AIMIO IPOrPaMMHOI0 obecrie-
YeHHs IpoIlecca Pa3pabOTKH W M3rOTOBICHUS BHYTPHCOCYIH-
CTBIX CTEHTOB. B pe3ysbrare MpUMEHCHUs ONTHMH3HPOBAHHOTO
Texrpolecca ObLIH MOTy4eHbl padoune 00pasiibl BHYTPHCOCY AU~
CTBIX CTEHTOB. VCIbITaHUsI U3EIHH HA THOKOCTB, PaJANHaIbHYIO
YIPYroCTh U €r0 yKOPOYCHHS ITOCIIE PACKPBITHS 0 HOMHHAIIb-
HOTO JMaMeTpa MOKAa3aJH, YTO CTEHT, M3OTOBJICHHBINH C OITH-
MH3UPOBAaHHBIMH [IAPAMETPAMH JIA3EPHOTO H3JIy4CHUS H BpeMe-
HH M3TOTOBJICHUSI M3/EJIHsI, COOTBETCTBYET BCEM COBPEMEHHBIM
Puc. 15. KopoHapHEIi CTEHT,  TpeGOBaHUAM K BHYTPMCOCYAUCTBIM HMILIAHTATAM U CTAHET

obuxcarblii Ha cHCTEMY J10- KOHKYPEHTOCIIOCOOHBIM Ha POCCHUCKOM PBIHKE METUIIMHCKHUX

cTaBKu n3aenuu [